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Haou uarlidn lumsiansan defmvuasigdn nMsdamsileunisaeu uaznmsussiiunanisandung
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1. USwgyn Anudfny uazinguseasAvaanangns
1.1 YSweyrvewiangns
Hundngrsindatudinlideandudamefued ﬁgqmqﬁmmngLLawﬁﬁ’ﬁLﬁ"aﬁﬂUﬁ
msAfeiiassesdanulmivufiuguveamstiadesssuiia Snidfesanniniiouslitenuiomann
Fin waziivinwenisiduguszneunis
1.2 anudfAgy
nEngnstiunisndayaainsfifianug inwe auannsoseiugs ludunisvinide uas
a¥1seadmnulminsfiuadl Yadinaunsoiianuduaginugluussgnduanudiudu «q ldegisdl
Uszdndnin 33NﬁgﬂﬁﬂmﬁiiuLLﬁ%%%EJﬁiiﬂumiﬁ%‘ﬁu AAARBINULHUNAYNSNITHAILINISIAUAY
Ingrmansuazalulad uazneuaussiemufeINTYAaINTlumhENuNATTuALIONTY Tedanali
arwdiuanemansuazmaluladianwazrssaifistuduiuoun Sedufuediebefiazdos
USuusamdngesliviuasiouazaenadesivannzmsalfiuasundadld Tasiunisiawudniad1id
dnenmeglusziugs welriamnsauamamenuilviliendasy
1.3 YmquszasdvdngnsuasnanisSeuiiinanivawdngns
denBndndnlviiaudnuedd
13.1 fianud g auanuinunguinaginvensvinu§ansmanduay
Ingrmansduiifetes
1.3.2 fiinwrmsdeansiiaienwilnguasanwsangy
1.3.3 fianuanunsalunistiiniuiludssynaldlunisyiiau wensvinide
1.3.4 anansaseuslameniues wazdvinwenisiludussnauns
1.3.5 fanansisay $8nmihil wagyhanusiuAugauls
1.4 Nam5L’§&Jui§1'7iﬂ'mwi'wawé'ﬂ§m (Expected Learning Outcomes; ELOs)
ELO1 UftRvihitsheanufenssnidinnnis danuiuiinveusenannnniside uayliflond
AON1TIIUTI AT aTUNAINNITIAY
ELO2 yhanusudugauld Suils uaziansnsenudndiuiiuansa
ELO3 a3unevinud] uazshujiRnsmadvinemansuazadamanifiugm (afl and
Fiinen adinenans @ weluladansaume uasdial) lnegegndes
ELO4 a8unemqud) wasAmiumuall 4 @191 (p3dun3d wilelunid wniliildnd uas
wIAsEn) uasialiussendldegnegnaed
ELO5 85U1858UUU3MSInNISANAIN 1SO kasunsgunulaensieresujifinislaegs
anAeg
ELO6 viUftRnmsmanil uayltiedesiioTinsginiaei (afidunds wfloduvid il

¥ a wa a
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ELO7 Wannuimaadinuszyndluniseaniuunismaaes uidaym uazefusignainiin

1nNsviUURNLAd

ELO8 WAnusniead afidl wazn1siasesiideiaavuiussenaldlun1siney uazns

YMUITYOINGIANENS

ELO9 &0a15A3113 N197 81015793 UMUUN1i08Y A15UT5818 5989158 eanslu
Finuszdriulagldnnilneuaznwndenguliegiagneies
ELO10 denltimalulagansaunealunisdeansliegagniesuasiunzgay

ELO11 Geuslameunuies ethanuiunldunlalgwvienssonnisieu

2. uHURAIUIUIUUTS

LHUNRAIUT/AUABULUAY

nagns

¥
a

NANFIW/AIUT

1. WRuTEUULaY
NSTUIUNTINNITISIUNNT
geulitudiadulunusn
NWAIYBINIINGNYAD
Wuaud auins 1317 uag
aiilalund

3 T
A =

1. aminenaesinundadenugiun
Fudusionsuantdinidaanm
wagvanansazinanlglunisiam
GRRIER
1.1 af19inusssuedAnsd
Knowledge Based Society
medndrtinvesnullslilseu
1.2 ilidnanusaiau
ABITINGUAIIAULBINIYTEUY
e-Learning FaNBIRAUIN
wazAan1sanaUseine (Division
of International Affairs and
Language Development) 3¢
Dumheaduayuy
2. MUINTFUIMTTOUTUNANGAT
daaunnlagsandn Uadielvidainy
aunsalunisuseynduazy suInIs
A3lagsIn inldlunisuiianuny
TN Twdensiiviedlunisiaun
Useinaliviaiouivenseuseinealu
dnulangay s Aianiuisanissui 21
oy
2.1 3aliinnsnsIvaeukas Ul
wanansnn 5 U

o

1. auUsznnnisedneUszdntves
mevdnasslsfunsiam
N3IANTsEUMTaeulitdn

2. {1BNa"5 UAB.2 WNUNTSEUS
V89518791 (UAB.3 Uag UAB.4
WAiK) WAZHANISISEUIYRITIEIN
(UAB.5 WAL 1AD.6 LAN) Tawysal
3. fdnazavaiinsinaunIeania
Anw uagyilassuainnay

4. JurunsiFeuivesseinenu
HANMTL3EUSYRITEIvMNTIEIN
5. SouazveinsaauinuInIg Il
ANSH AL AEITIVANERS
U

6. SovavvamacAdeildan

'
aaa

IetdnusszaulygInsning
ANNALNEILNS

7. ATuuaAEveNan Uiy
Auianelavesyldiudiniuns
AL ainsziuasnsuiletami
Antulunsia

8. 9191381ul (§n3) nnAw LAy
nsUguilmavisorugieIunIg
NI IIUNTADY
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BHUNAIUT/AUABULUAY
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NANFIW/AIUTY
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doansld

2.3 IAYINTINNIATINABNYL/
AA3FUIUTIEETUTIEI
g ielvidAnldfuienis
Ussgnavadiiueans
u 9

2.4 Wiidniilassnumisaiiag
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2.5 A91983N15UTEEUNANTS
aou laUuussUszansam
N3aaulAeAULDY
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wnuafiUadeuiiineinsainaia
§5NDNYW/NATTUIUTTEERLAY
oghatlen 1 s

10. Sovavvesianiaauniew
SanqurTUNE NN T
UNNINEIRUAINUA

11. Sovavvosianiaoumalulad
ANTAUNAR UL LT
UAINYIFEANNUA
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du59n5fnw

13. Sovavvosian/ Sudiniid1se
msfneluudradradodesdy
FLAUTIALATUIUIYA
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a19dAA AUSURATDU SINDINIT
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Judnsiudwandoy

15. AzuuuadsvaInanisUsziiy
AuianelavesldUndinlusu
ANSITURALATEFTIN TIULUR
ATTYIUTTUAUIVITN

2. fiwwmangaslydaing
Nuatvannadonuanig
nsaidagtu Wdumsgu
T§Sufind feUszasRvos
FIAULAZADUAUDA
AANALIITY

1. Uszillunangnsineiiinsanay el
MelulazAIeUaNUMIINY 1Ry

2. aufanelavestuninuasly
Unudin

3. finmuanuiAsundasiuainy
ADINTVRIEUTTNOUNITAUAIVIIN

vl

1. nan1sUsziunangnsing
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2. gansuseidiuanuiianela
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3. szauANfisnelavesidnt
anvhe/Tudielindseganm
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BHUNAIUT/AUABULUAY

nagms

NANFIW/AIUTY

4. dr919mnusein1snsldUadia
auiyadl warauiianelavedly
Unudin

5. dalvisinsusudsavdnansyn 5 U
vomuAINzaNNo VT
Useansnmn

UnudinnilsoUndinlval
5. unuMsUITUUTImangns

3. WAIUNTZUU Lag
NSTUIUNTIANITISIUNNT
aou WaluNTidn
ThgusyanSam ladudin
fiflnainn AusTIN
9395551 TAu
SuNAvaUADEIAN LAy
Seuslinaendin

1. d@sun13IRYIeNaNIUTENaUNNS
dou 31 Honnsaeu uwaznam
waluladansaunafivanzaudngu
N3L38UNITADY

2. TwnalulaBansauwmea wWion1s3anas
NsiSguUNTaRY uaratiuayunIsiseus
Yomangns wavduasurinuelvlidnla
finsieuimenuestldnasniiia (life-
long learning)

3. dalwillasenns/Aonssu Tideasy
ANISITUITLTITU AVINAIAAAIY
SulineU Ldudas TIUD9N1TEN
Indrdnansisaliifntusgradiiy
wanfufinsfudsndey

4. Wauszuunssnusnelid
Uszansnmegemaiies

1. suUsenus19aeUsEINUves
np3v Fidnasslifuniswaw
NSTUIUNITNITIANITITIUNNTAOU
waznsindemealuladansaume
Tumsafuauundngms

2. MSINDUTUNAIUITEUUD15E
fiusnw

4. WHUNRIUIYAAINTATY
mM33eunsaeu ieusu
SLUUNSLIEUNTADULAY
M5UsEIUNaUD9819158
AUIATTIUNANITTEUT
W1 5 $u

1. dnlvidnisuaniudsuvinus Tsenis
Hnausu TassnsAnwgaiuun
AUNASEL DU UTEUUNSISBUMSaRU
fufudisoudugudnanauasiidusoy
Tun1siSguiTiuiuseninagiseuuas
Haou nsvurumsSeusndandnlmii
Tifn Tirummannis wagTiugun

2. daauatvayulvinunansdidiousy
Usguduuun wasnsfnyndu

1. PulasInsnsiaIuinye
MM5EOU/N5UTLEUNABI1SEA
KANSL3EUT 5 f1u

2. Msansvmsiiiedneusy
Useauduaun wasmsfinyinau
YDIAUIANTY

3. sgeuanuianelavesidnne
INYEN5aaUYI819158
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2. IANENTIUNTUITMIVENENT/
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syeghan@nulitesnin 15 dUau
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fimsdnnsiseunisasuniaggseudmiuwunsfinu WL Tnefisseziainisdnw Lides
N1 8 dUani
1.3 n1siiguAgsrulginluszuuniInig
Taid]
2. maandun1mangns
2.1 Munazailunisadunisiseunisaou
M-1281519015UNA

AANTANYIAY \Wiau Nguieu - fanay
aensAnyIUany oUW WeAINIEY — Hu1A
MansAnwggieu \Wau Lluwe - Uiy

2.2 prantAvasgidiine
2.2.1 giinAnerdInyey1nIn1eIvIng

1 ugidsannsfnwiszdusisoudnuineuvats n3ewfiouiva 4
n3EnsNAn¥SnsTuses

2. \Bugifisamoudauss uarlidulsedndeioussduduglassasensinu

3. lingdedlnsmudivnnuvesmaisiaalvidian Guusauiefingzyinlag
Uszum viseauRnayiny

4. inegndndosen niognlasenainantunisdnwile 9 wszanuiamg

ANNUTENG#A
2.2.2 A AnuvangnsuIa1niniiznnig way 2 WIL doefinnaudARaAunil
1. idsfnwoglussdvuiynind (Fudi 2 sedvued ausingimans
UNINYIYULSAS

2. aa‘umusws’iﬁmﬁugmﬁmé’ﬂqmﬁmum
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2.23 fibrdnwmdngasiygniuvuiutimneinnstesdipuaudiiududed
1. dosduddnsanmsfnuszaudseufnuineuvatevsodisuwin lnefiaguwuy
wavazaniliifosnin 3.00 N5 4 sEFUAzLLUMBLTiE UL
2. AnamaseulundnansUSygnsiuuinmiimadginislivesnda 3.00 yn
aansin ails Tuseninamsnulundngasugenduvuiamtmeinns manamsdnuale
aamsanwmialinan1sisousinga 3.00 915U 4 SERUATLUUMS BB aziiedndiSeunie
AsaNURluMIANYIMENanTUTYYI9SWUUATIMTMNAYINTT
2.3 Jgywvaslidausnidn
1. fugruanudvesidniidunGouuandnatu fandiulaisiunsuaruonindudld
AzuuLMIaoUTireutie vieldFumsleuthemananuiividu
2. Jgymanmsususanmsiseulussautisendnuundussauumineae
2.4 nagnslumssndunisiveudlvdaym / dedrinvesidnlute 2.3
1. Tasamsuguimeaddnlniiuay Chemistry Camp dm¥uiidndudil 1 vndlned
wszasdlviquilaeuysufiunug uaswdsusdmiumadeulusesuamined
2. mAiwilszuuenasdiusnuiinesiamuguaiasluis ssnsiTounaznsuiui
dmsunsseulussivamanedy

2.5 wnumssuiiBauasansanisinuluszez 59

S Un1sAnw
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U 1 100 100 100 100 100
ST 2 . 100 100 100 100
T 3 . : 100 100 100
7 4 ] : ] 100 100
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. v Yauuszana
S19aZLREATIYSU
2565 2566 2567 2568 2569
ANSSIUL e
— 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000
ANSANEN
S9U5185U 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000
2.6.2 Uszanaun159udssunais1eang
swadenseTeaUlanuuintulingn q deialuil
o , Yauudszaunn
S19a2198NS18318
2565 2566 2567 2568 2569
1. ANNBUBNU 300,000 600,000 900,000 1,200,000 1,200,000
2. l9an8 190,000 380,000 570,000 760,000 760,000
3, 5'&6] 160,000 320,000 480,000 640,000 640,000
q. ﬂ?ﬁm% 900,000 1,800,000 2,700,000 3,600,000 3,600,000
93518318 1,550,000 3,100,000 4,650,000 6,200,000 6,200,000

e : sulszanuseulareteluwiasduaznuanduiisinsuszain

2.6.3 Uszananisanldanenaialunisuantugin Wuky 15,500 U Aaausad

s1en1sAldTe AldTesatian 1 au (Um)
1. Alga1e51e3yU 0RNT 911U 8 5183 10,035
2. Anadvayulusginlasanuail 2,000
3. AlranelulasinIsuazAanIsuenee 83n1AY 1,465
4. ANUTMTIANTNANEN 1,000
5. alganelunisiiunsludmeseivianiafing 1,000

1 Y
squAlgang

15,500
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2.7 s2UUNTAN
M wuuduigen
| wuumdlnashudedsiiuiilundn
| wuumslnakudeunsauazidsadudendn
aa a o A v .
| wuumislnamedidnvselindfudendn (E-learning)
| wuumslnamsdunesiun

2.8 msiisulaunulena s1e3vuazn1samzsiisussutIuNIINeIde
fanfiasdnuluantugeudnwduindeu Wodhdnulundngasd aunsafieulountae
Anls el fuluanuussnianssnsasdnunsnisuasdetidunmingdoulsens 71dae Msanwsyay
USeyey 193 w.A. 2559

3. nanNgATUaAzaNsEYHay
sAUszneuveIndngns wiadumnainiaenadesiuiifuunlilunasinnsguvdngnsves
nsEnTIANYIET feil
3.1 ndngns
ndngnsinermansindia a1vivned ndnaasuiuuss wa. 2565 d9iavan 3 Loy
nsdne TnefdnanunsaidenSeuiios 1 wuun1sine] 990 3 wuunsine deluil
- U3y 3nnaivang Wy 1 anfafne,
- USuey1eann93uing w2 WIL
- U3y snuUAIRTNNIITINg
3.1.1 SwauniteRn Tunnesvidngasiifdl
- USeygeamadvins w1 andadnen dunulidpsnia 126 wihenn
- USueu1nann93nng wiu 2 WIL Trunuliitpsnii 126 wihuna
- Uy msuuuAIniImI9InIng Tuaulddesni 138 wihuna


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

19

3.1.2 Tassadramdngns

. wangnsusuuse NaNgNs
LN uAd.1 * ! .
o o W.A. 2565 Usudge
mg,- Y NUINIYN - m;umn N193YINT W.A. 2565
i WA, | 1adl WA .
J558 9554 Liwii 1 WY 2 Lmuznwm
(dnnaAnwn) (WIL) 1199911135
1 | mandmdAnemaly  laidesndn 30 30 30 30 30
1.1 nga3nam 12 12 12
1.1.1 309Fu
-NAUNWDING Y 3
-nguAwng
1.1.2 3 1@en
lpaLdenannNNguN T8Iy
WIengun1wlng vienqu
MEUsTIMAY ¢
1.2 NIV BUAENT 6 6 6
1.3 nauindenuenans 6 6 6
1.4 nguiyineenansuazadindans 6 6 6
1.5 nqadvmaunde 1 1 1
(Teavlatiuniein)
2 | vuaedvawiz  Lideendn 72 84 90 90 102
2.1 Junu 24 26 26 26
2.2 W NANIZAY 60 64 64 64
2.2.1 Fu103AU 39 a6 a6 46
2.2.2 Jnaen *
2.2.3 M INUSIZAU 2
Uy n3/lassanuiadl
2.2.4 avnaAnw
1) andadnw/Aneusy wserneuluy - 6 6 6
fisUseing
2) nmsinauluaniu Ysgnaunis - - a4 -
(Ll in)
2.3 naydnszRutdinfn - - 12
3 | vuaedvdenids  Lidesndn 6 6 6 6 6
miiginsiunaeanangns luteendn 120 120 126 126 138
NUELNS

dmiulidandnansusyanswuunmtimIivinig agfesaassuseivlinsunulasasng

(9
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Tadinfinwn anvndvadl manansusuuss wa. 2565 veennInemans unninetdeulses kideundn
U 12 wena

a a

dmiuildanangnsusa1nIn1aIrIn1g wny 2 WIL azdesauisusigivinisinauluaniu

]

¥

Usgnauns (litumhefn) lunrgeiouvestnsfinwid 2 uag 3 Wisds

3.1.3 5793V IURNINAY 6
(1) nundviAnenaly Lidesndt 31wau 30 wilefin AMvualiidassununguiviaeialuil

1. Nguv1n1Y 12 nqefin

1.1 Fydsdu

1.1.1 ngun1wdengy Laitfoandn 3 waefin

001211 miﬁqLLazmmmmméﬁﬂqmﬁamiﬁami 3(2-2-5)
English Listening and Speaking for Communication

001212 nsgTunISInguisiinneiiiensdeasediussdntam  3(2-2-5)
English Critical Reading for Effective Communication

001213 ﬂm%&Juﬂwwé’qﬂqm‘ﬁams%"amiaﬁmﬂszﬁw%mw 3(2-2-5)
English Writing for Effective Communication

1.1.2 ngumelne Laifaandn 3 wiaehn

001301 Mulneiiiensieaaidsinnms 3(2-2-5)

Thai Language for Academic Communication
001302 mwilneifionisdeansuamssui 21 3(2-2-5)
Thai Language for Communication in the 21* Century
001303 nselugpfiva 3(2-2-5)
Reading in the Digital Age Century
1.2 3v@en
nsidenmeiraansaienlunguinianmsinge uaz/mianguanuinedlidriusiein

JaRUnS o518 v 1eenaUsENATY 9 liitfowndn 6 wiqein
001311 M maLiendoans 3(2-2-5)
Korean for Communication
001312 mwduiionisdoans 3(2-2-5)
Japanese for Communication
001313 MwRuiion1sieans 3(2-2-5)

Chinese for Communication
001314 MWL WNBNSHRENS 3(2-2-5)

Myanmar for Communication
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001315

001316

001317

001318

001319

001320

001321

21

AeSaeaiionisioans
French for Communication
awauiienisdoans
Spanish for Communication
Awanfiensieans

Lao for Communication
nwduladiFeiienisdeans
Indonesian for Communication
aMwdeauiienisdoans
Vietnamese for Communication
e Buiilonsdoans

Hindi for Communication
AeNsLiiendeans

Khmer for Communication

2. NFUIVIUNYWAEAT
TngLaanansieivnsialul

001221

001222

001224

001226

001227

001228

001238

001241

001242

ansaumAmaniiiensAnwduai)
Information Science for Study and Research
N AAULAYIAIUSTIY
Language, Society and Culture
Aavzludinuszaniu

Arts in Daily Life

WTInlugARIva

Ways of Living in the Digital Age
AURSLUIDTININe AN

Music Studies in Thai Way of Life
ANUAVTUNUBALTN

Happiness with Hobbies
s3wiviude

Media Literacy
AURIRIUANIUTINUIZINIU
Western Music in Daily Life
NSAALTIESNETIALAEUINNT U
Creative Thinking and Innovation
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3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
lioundn 6 wiaehin
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)

3(2-2-5)
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001276

001331

001332
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naifuiuszneunsgsianedtlmioundey
Entrepreneurship for Small Business Start-Up
wasuuazmalulaglndsn

Energy and Technology around Us
uinnssusiiedny

Social Innovation
nsdnmsteyaidesiulugaiaa

Introduction to Data Management in Digital Era

TngLaanaInsieivnsialul

001231

001232

001233

001234

001235

001236

001237

001239

001251

001252
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Introductory Chemistry Laboratory
258101 Frivendosdu
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Innovation and Entrepreneurship for Chemists
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Critical Thinking and Chemical Problem Solving
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Organic Compounds in Their Relations to Life
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Advanced Physical Chemistry
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Biology of Senescence and Preparing for an Aging Society
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Chemical Safety and Hazardous Waste Management
391 20 wilena

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2(2-0-4)

mm Wondershare
H  PDFelement
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AR 2
aANsAnEIUaTY
v indnwialy (nguiviaywemans)
General Education
v Anw il (ngudundanummans)
General Education
winnsmanermansuazimalulad
Innovators in Science and Technology
nMsdeasmudinguitenPengidannmand
Communicative English for Academic Analysis in Chemistry
\niBunsY 2
Organic Chemistry 2
UfuRnsindidunsd 2
Organic Chemistry Laboratory 2
wnilafunid 1
Inorganic Chemistry 1
wilTeNENd 1
Physical Chemistry 1
nsinAnILATIZRLaZLAT NGRS
Critical Thinking and Chemical Problem Solving
391 19 wiqena

AR 2
memsAnwngiou
nsinauluaaudsenaunis 1 (latunulein)
Practical Training 1 (Non-Credit)

3(2-2-5)

3(2-2-5)

1(0-2-1)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-2-1)

mm Wondershare
H  PDFelement
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256352

256353

256342

256344
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ST 3

AANSANYIAY
v Anwvhly (ngaiviniw)
General Education
wnilofiunid 2
Inorganic Chemistry 2
awnlnsalnldmiumsinneilassadnasdunss
Spectroscopic Identification of Organic Compounds
meansimaaiifeeiadle
Instrumental Methods of Chemical Analysis
UftRnsmaniiinseiduniesilo
Instrumentation for Chemical Analysis Laboratory
wnillgeNENd 2
Physical Chemistry 2
UuinseliganiEdnd
Physical Chemistry Laboratory
PR AIBRRIGE
Free Elective

391 20

WUIWAR

mm Wondershare
H  PDFelement

3(2-2-5)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-1)
3(3-0-6)
1(0-3-1)

3(X-X-X)
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T 3
aan1sAn¥IUany
256202 ﬂﬂiﬁ@ﬂﬁﬂmﬁqﬂqmﬁ'amﬁﬁwLauamamumamﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry
256233 UfuRnsindietiuvsg 1(0-3-1)

Inorganic Chemistry Laboratory

256363 winnssunasanududuszneunisdmiuiniag 2(1-2-3)
Innovation and Entrepreneurship for Chemists

411221 Fuail 4(3-2-7)
Biochemistry

256xxx g aeN 3(x-x-x)

Elective Course
256xxx uden 3(x-%-x)
Elective Course
256)xx Ay uden 3(x-x-x)
Elective Course
39U 17 wienn

TR 3
MmansAnegaTou
256499 nsinauluaatulsznaunis 2 (latunulein) 2 nuqeAn
Practical Training 2 (Non-Credit)


http://cbs.wondershare.com/go.php?pid=5239&m=db
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FuUR 4
AANISANWIAY
256491 1AT99ULAH 3 miein
Chemistry Project
256497 AUNUILAENNTIUBIAUINLAL 1(0-3-1)
Seminar and Introductory Research in Chemistry
XXXXXX A naenias 3(X-X-X)
Free Elective
9 7 %U28nA
FuUR 4
aan1sAnwUane
256495 ANAAANN 6 NN

Co-operative Education

593 6 HUWAA


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
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3.1.4.3 WNUNMSANIAIMSUUTYEYINTHUUNIMTINIIVINTG

Ul 1
NMANSANYIAY

001xxx vinaAnAnwvhly (hgaivniwdingy) 3(2-2-5)
General Education

001xxx vinadnAnwialy (naadvineimaniuazadinaans) 3(2-2-5)
General Education

001281 Auazniseeniiasnie (laduniieiin) 1(0-2-1)
Sports and Exercises (Non-Credit)

252113 AAAENSANNSUINEAERS 3(3-0-6)
Mathematics for Science

256103 wnilieedy 3(3-0-6)
Introductory Chemistry

256113 UfTRnsnidesdu 1(0-3-1)

Introductory Chemistry Laboratory
258101 Fainendosdu 3(3-0-6)
Introductory Biology
258102 UURAN59INen 1(0-3-1)
Laboratory in Biology
379 17 wuenn


http://cbs.wondershare.com/go.php?pid=5239&m=db
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256251

256255

261103

261113
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Ul 1

aanTsAneUane
A Anwvhll (hasdvniwilne)
General Education
v Anw il (ngudvuywermans)
General Education
v indnuialy (nguividsaumans)
General Education
whaRdadmMTUINEIAEnS
Calculus for Science
WiAAIEI 1
Analytical Chemistry 1
UfuRnseiiege 1
Analytical Chemistry Laboratory 1
Handiteed
Introductory Physics
UFTRnsiAnd s
Laboratory in Introductory Physics

9 20 wUwNR

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-2-1)

mm Wondershare
H  PDFelement
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AR 2
ANANTSANEAY
v Anwvhll (ngadviniw)
General Education
vanainAnwialy (g ineimaniuazadinaans)
General Education
nsdeasmudinquiite Ingusrasdlamznaadl
Communicative English for Specific Purposes in Chemistry
AR
Statistical Analysis
LAiBunIe 1
Organic Chemistry 1
UfuRnsielidunsd 1
Organic Chemistry Laboratory 1
wiAATIEY 2
Analytical Chemistry 2
UfuRnseiimIIen 2
Analytical Chemistry Laboratory 2
AMNUABAAENINLALILAZNTIANITANTATOUN T
Chemical Safety and Hazardous Waste Management
39U 20 wiqena

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2(2-0-4)

mm Wondershare
H  PDFelement
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001xxx

001xxx

251200

256201

256222

256224

256231

256341

256364
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AR 2
aANsAnEIUaTY
v indnwialy (nguiviaywemans)
General Education
v Anw il (ngudundanummans)
General Education
winnsmanermansuazimalulad
Innovators in Sciecne and Technology
nMsdeasmudinguitenPengidannmand
Communicative English for Academic Analysis in Chemistry
\niBunsY 2
Organic Chemistry 2
UfuRnsindidunsd 2
Organic Chemistry Laboratory 2
wnilafunid 1
Inorganic Chemistry 1
wilTeNENd 1
Physical Chemistry 1
nsinAnILATIZRLaZLAT NGRS
Critical Thinking and Chemical Problem Solving
391 19 wiqena

3(2-2-5)

3(2-2-5)

1(0-2-1)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-2-1)

mm Wondershare
H  PDFelement
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U7 3
NANISANEIAY
v Anwvhly (ngaiviniw)
General Education
wilefiunsd 2

Inorganic Chemistry 2

annsalnUa1usunsIAsIERASIas19ansauns e

Spectroscopic Identification of Organic Compounds

a ¢ v A A
AUAINEUNNAUAIYULATDIND

Instrumental Methods of Chemical Analysis

Ufuinsmaeiitnseilauasoe

Instrumentation for Chemical Analysis Laboratory

wnillgeNENd 2

Physical Chemistry 2
UuinseliganiEdnd

Physical Chemistry Laboratory

WATANITMSULALAITHENANTHIDE1LABNITIATIEANI1LAT]

mm Wondershare
H  PDFelement

3(2-2-5)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-1)
3(3-0-6)
1(0-3-1)

3(2-2-5)

Sample Preparation and Separation Techniques for Chemical Analysis

AV NFBNES

Free Elective

594 23 udene

3(x-x-x)
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N7 3
aamsAneUany
256202 ms?‘iamsmmé’qﬂqmﬁ'amiﬁwLauamamumamﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry
256233 UfuRnsindietiuvsg 1(0-3-1)
Inorganic Chemistry Laboratory
256363 winnssunasanududuszneunisdmiuiniad 2(1-2-3)
Innovation and Entrepreneurship for Chemists
411221 el 4(3-2-7)
Biochemistry
256xxx Jyudeon 3(x-xX)

Elective Course

256xxx uden 3(x-%-x)
Elective Course

256)xx Ay uden 3(x-x-x)
Elective Course

XXX AT IdonTEAUTUANANY 3(x-x-X)
Elective Course

374 20 %8N


http://cbs.wondershare.com/go.php?pid=5239&m=db

256491

256497

XXXXXX

256552

XXXXXX

256494

VED)
256495
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JuUN 4
= v
AANISANYINU
1AS99ULA]
Chemistry Project
AUNUILAENNTIUBIAUINLAL

Seminar and Introductory Research in Chemistry

B AIGRRIGE]
Free Elective

AFIATIEAATIAS 1AL ANUANIAT

Structural and Chemical Property Analysis

VAN TEAUTUAA AN

Elective Course

JUUN 4
Man1sanwIany
NSHNBUTUVSBRNNULUENIYTEWA

94 13 %UNR

International Academic or Professional Training

ANNaAAN®N

Co-operative Education

5931 6 HUWAA

mm Wondershare
H  PDFelement

3 mhgfin
1(0-3-1)
3(x-%-x)
3(2-2-5)

3(x-x-x)

6 NUIAR

6 RUENR
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3.1.5 A5V
001211 miﬁdLLazmivjmmmé’mqmﬁamiﬁami 3(2-2-5)
English Listening and Speaking for Communication
ﬁﬂmmiﬁ\‘iLLazmimmmmﬁdﬂqwlﬁami?ami Tnewufiniseonides msiuidesly
seiuduazusglon deageiluusslon arudlessnineTansssy msiinilauasiinwaluiadosng q 4
AedeafuiinusesTusagnisviem
English Listening and speaking skills for communication with emphasis on
pronunciation, word and sentence stress, intonation, cross-cultural understanding, listening and

speaking practice in everyday and job-related topics

001212 nsBTunmSInguisiineiiiensioasegaiuszaniam 3(2-2-5)
English Critical Reading for Effective Communication
Wnvenwdenguiion1seudeiiasegt Tnsuiuiiniseudenlarudidguas

FEazBERATIvALY NTAIANINLNEIINUTUN MTagUAIY MILenUeLNaa3 Az lofnLTiu N1TUBNYA

Usgaad viruad uazdndeavesfilounsussiliudeyalazuuifn
English language skills for critical reading with emphasis on reading for main ideas

and supporting details, guessing meaning form contexts, making inferences, distinguishing facts

and opinions, identifying the author’s purpose, attitude and tone of voice, evaluating information

and ideas

001213 ﬂm%&Juﬂmﬂé’qﬂqm‘ﬁamsﬁamsa&iwﬂszaw%mw 3(2-2-5)
English Writing for Effective Communication
Wnvznwdenguiionadeulideansldesrefivsedniam Inawfuiinisiinnsideu

UsgloawazgevhiinislimdmilhensallasiaiuaznisinFes lndgramnzaunazgnios
English language skills for effective written communication with emphasis on

practice in writing sentences and paragraphs with proper and correct use of vocabulary, grammar

structure and organization


http://cbs.wondershare.com/go.php?pid=5239&m=db
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001221 ansaumnerEnsiiensAnuAuai 3(2-2-5)

Information Science for Study and Research

ALY AUAIAYVDIAITAUNA UTBLANVOILNAIANTAUNA NS0 RaETAU
wiainan msldimaluladansaumauaznisdeans msfviviudeuazansauma nmsdansamdnisiden
nsduagiuaznsiiauesauma saenaunsiauailigifouiiona i fuagdadelunislim
A fimnuudiu eanu Tednduasndnyaseusuiu

The meaning and importance of information, types of information sources, access
to different sources of information, application of information technology and communication,
media and information literacy, knowledge management, selection, synthesis, and presentation
of information as well as creating positive attitudes and a sense of inquiry in students, diligence,

patience, honesty and gratitude to the country

001222 N9 FIPNLAZTAIUTTI 3(2-2-5)

Language, Society and Culture

AudhluReR U uazaudiussEnine mmwiilredinuuay Sausssuiionsan
Tandiainnsdsauuas Tausssudi asvioudiunw fanswmaniwdaydnval Tassadiamsdsnuuas
Samsssuluamanglnifidiunsuuay nsuwsdsusagnslénvlulaniunsuue

The relationship between language and society as well as language and culture in
terms of the ways in which language reflects society and culture. The study includes verbal and
symbolic communication, new meanings of social and cultural structure, changes of language and

usages in borderless world


http://cbs.wondershare.com/go.php?pid=5239&m=db
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001224 Aauzluiinuszdniu 3(2-2-5)

Arts in Daily Life

fuguennd Wlaluandnvasdesiu aruming a1 uagaLLANAg TR
Wusseninany vesRaunssudseianeng 9 taud 33esfiad Ussanddad vieufald landad lanviau
4 uay Aavvdeatlval Tnskiunsiszaumaninsqunisnm uagnamnaesufifnuduiugu

) We
D) B

yesAaUnIIIUTELANAN 9 temsiaun aug iWle waznisugnilasadeumaqurdos fanuisatien
Uszgndld I duvsslend Tumsduiuiinsesriu uasduiusiuuiunen q Heluseduiesiuuas
analel

Art Fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art including fine art,
applied art, visual art, audio art, audiovisual art, and new media art. Through the artistic experience
and basic practice on various types of art. For developing knowledge, understanding and
indoctrinating aesthetic judgment that can be applied in daily life, harmonized with the social

context in both the global and local levels

001226 WTInlugARITa 3(2-2-5)

Ways of Living in the Digital Age

Waunwzanuamnsalumslide nsldgunsalneufinmed wazgunsaldeans
Uszianeing 9 MsAUAN TiATed Useilludl @niuaznisasneassd asendnineatesssumkazaiy
SuiareuvasmusiodiauanngAnssunsieas

Development of skills in media usage, various computer equipment utilization,
inquiries, analysis, measurement, rights and creation, including ethical awareness and individual

responsibility to the society in commmunication behaviors

001227 Auns AT InlneAny 3(2-2-5)

Music Studies in Thai Way of Life

WAILINg wardnuwazneauniludadinlng anmddny unummind quen A
Wanuulas U3 AufaUInusTsuLazdiRy sulufsaussouginuglummssei 21

Music development and characteristic in Thai way of life. Cultural and Social

significance role, values, changes, aesthetic as well as 21t Century competence


http://cbs.wondershare.com/go.php?pid=5239&m=db
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001228 ANUFVTUNUBALIN 3(2-2-5)
Happiness with Hobbies
WUIARAIUEY aqﬁﬂszﬂauﬁugmmmmsa%ﬁqmmqsﬂumsoﬁ’ﬂlﬂu%im N3ANBEN9A3I9
330 NMIasassANanuIINueAsnileduaiuaNavluTinnasdany
Concept of happiness, basic elements of happiness in life, creative thinking,

creation of works from hobbies to promote life and social happiness

001231 Uy Tindiedtneifiedudinusessiu 3(2-2-5)

Philosophy of Life for Sufficient Living

mmiﬁjugmﬁmﬁ’w%’%mﬂLLazLLmﬁm Tanvird Faviad USueynaie wazinnisanidudin
Uszaumsaldunsanman nasndutiadeviedeulviidsmaronnudiialudinuazauluynifves
Foides leUszendlilumsairsassdiamundiniifinunin fsslovinazaudodsny

Basic philosophical and conceptual knowledge on worldview, attitude, philosophy
for life, lifestyle, valuable experiences and factors or conditions which influence success in all

aspects of life and profession of respected people

001232 ﬂgwwﬁugwmﬁa@mmw%ﬁm 3(2-2-5)

Fundamental Laws for Quality of Life

ngneiietesiununmiiauesian ﬁw%%uﬁugw AMdUUBEYU 3BFTTUNNT
Tédelugaddvia npusneningdunesdya npuuneduwnndeutazngruneiiisatesiunisduases
Aautmusssu Puangranedy q Mifesdesiuniauganisseil 21

The laws concerning the quality of student life such as basic rights, human rights,
media ethics in the digital age, intellectual property law, environmental laws, the laws relating to
the protection of art and culture as well as the laws pertaining to the developments towards the

21° century


http://cbs.wondershare.com/go.php?pid=5239&m=db
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001233 Inefudszanaulan 3(2-2-5)

Thai State and the World Community

auduitusszrindsemalneiudindlan meldnisdisundaddugisaansi o daus
nowadelmiaudedernlutagtu uasunumvetlneuuailan saensuwuiliulueuian n1sussndld
mmil,ﬁamﬁﬂ’wmmuwd nsailudineg1alinusssy LLazmiL‘f]uwaLﬁadﬁﬁ@mﬁwmé’muimuaz
daaulan

Relations between Thailand and the world community under changes over time
premodern period to the present day and roles of Thailand in the world forum including future
trends, applications of knowledge in self-improvement, ethic of life management and being a

good citizen of Thailand and the world

001234 miaﬁiimazqﬁﬁ@mﬁmﬁu 3(2-2-5)
Civilization and Local Wisdom
aun1svesndtyyfesi uil dsmaliiinesdanusludufavuas Taussay v

JUSTTIUUAS UGN Tusueg 9 5uLﬁuiﬂﬂgmmaﬂmiﬂﬁiiﬂm WAZLUINIINITNAIUIUTANTTUN

Aautamusssneaiiassd vugugitdyyviesduuazensossnilneiednuiame tiuyad Tids

ANALAazYTANNTEESBY
Development of local wisdom effecting to gain the body of knowledge in art and

culture with concrete and abstract areas which is a foundation of Thai Civilization and a path of

developing innovation in art and culture creatively on a foundation of local wisdom and Thai

civilization for maintaining, promoting value with worthiness and sustainable integration


http://cbs.wondershare.com/go.php?pid=5239&m=db
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001235 N34dle9 Wsugna wavdeny 3(2-2-5)

Politics, Economy and Society

AUNLIBUATANUFUTUSVOIN5L 09 LATYENY dAN WwuIN1nsiilaassdvang
mmﬁaaﬁugw nsdlanazn1sUsuMveIUssinATauILas AMaImwT n1sUnATeslssnelng suy
LASHENILAN NANTENUVDAANIATANNINATYEAD Lﬂﬁwgﬁﬁ]ﬁugm MINAUNATEFA A FIAUVD
Useinealng uywdiudany dspuAneiugiu msdnsudeudiny nstanamisdiay Snvuedeau tn
Fnwaldenslne Tufamsuszgndndnivn weltlunisdsedinlveysoaldnunszualanuranig
Wasuwasianmsiles wiswgnanazdiny anuduiusvesssuulaniuusewmelng

Meaning and relationship of politics, economy and society, development of
international politics, fundamental politics, politics and the adjustment of developed and
developing countries, Thai politics, World economy systems, influences of globalization in terms
of economy, fundamental economy, the development of economy and society of Thailand,
human and society, fundamental sociology, social order, social refinement, social characteristics,
uniqueness of Thai society and the application of the body of knowledge to one’s living in a
dynamic world of change in politics, economy and society and relationships of world and Thai

systems

001236 A159ANISANSANRUTI 3(2-2-5)
Living Management

=

Anufuazinuy IReafuLNUm nihil sssuvAveaysd uaztladegaiudniadidaiu
Tugindausuinvey aanfn wagiviuiaunsmMangmanswasmalulaglunislddinliiuade
STNMIAHLTIANUNENANISITUITETITY sumssiduiinrunarmainvedanluamssui 21 9
Suduseadiunumilulssreuedounazussraulan

Living Management: knowledge and skills concerning role, duty and human nature
as well as factors relating to sustainable development in improving responsibility, thinking skills
and being updated with modern science and technology in daily life. Living ethically along the
dynamics of 21 st century which is essential to the members of ASEAN Community as well as

world community


http://cbs.wondershare.com/go.php?pid=5239&m=db
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001237 ViNweTin 3(2-2-5)

Life Skills

Anug unumntil wasmusuiiaveureaseunsa uazdsay nsufuddiunis
WasuuUaswesdany vinveTinuazeinnisannilusmssed 21 inwelunisdangu uasnsuiui sinwy
AUANATINATIARAZNITAIINUATIANINTTAVDIAULDY nwen1saseuduiusludenniasludeny
Twfausssn vinvensifiunandnuazfuiinveusonandn uazvinuznisaieanzfiiuagmsiviiavey
Rt

Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which include an adaptation to changes in a
society, life and career skills 21st century, flexibility and adaptability skills, creativity and
selfdirection skills, intra- social and cross culture interaction skills, productivity and accountability

skills, leadership and responsibility skills

001238 nssiiniiude 3(2-2-5)
Media Literacy

nsguIuNsIiviudelusnfdvia nquranssnuvesde nquddednyd laun e

eenans wudIAnnIslavan AuANYMY WazdnSnavesdesiualy uavdefdva TINeinTIEans
umdauiudewsazUssinnamnanlsegiaiiuanunsaiiiavulugaanissei 21

&
il

Processes of media analysis and acknowledgements in digital literacy.
Understanding of 21st century media effect theories, such as myth semiology and advertising

concept, attributes and influence of contemporary and digital media, including analyzing contents

on every current platform

001239 Aggrhiuausn 3(2-2-5)

Leadership and Compassion

Anuddvesiii i lummissuil 21 MmsBeudmeaudn msldinseanuin s
Duwalan waidleadid Anwviuuifoaialunisihfsnssudiassaeiannsaduiumsdunsing
VIFIY

The importance of leader, leadership in the 21° century, learning and living with
love, good global citizenship, studying sood practices of conducting public activities as a guideline

for learners’ own activities


http://cbs.wondershare.com/go.php?pid=5239&m=db
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001241 AuRIRZTuRNtuTInUsziu 3(2-2-5)

Western Music in Daily Life

qUNTENMNIRUATEIAUTENBY LATIETe wasymalisveanunsagIunn Ussnnveaun
wadludinuszdriu wdnnsinnsaiuasd urunieaund nszuaunsUssyndmeaunInziunnly
TnUszariu

Aesthetics of music, elements, structure and the history of Western music, style of
music in daily life, criticism and admiration of music, application and process of Western music in
daily life

001242 NIAMLTIESNATIALAZUTIRNTIN 3(2-2-5)

Creative Thinking and Innovation

nsyuIuMIRRLIRNg sy 8msiiidnlagnAuazAunusinmitvestdym n1sade
WAZNISEBNLLIANILAR NFASIFRLLUVYIELAMIBUINTS Nadouluauudswazinudeya nsaniu
U3 VBINNTBBNUUL/EE 9/ A aUT 9 pg TS MarIUTEANE AN ﬂ’]'ﬁﬁ’mﬂﬁﬁ’n%ﬁﬂuﬁmmww
a191 N13IzANANAn Nssinaula MdasalegsasnsassAtazn1sIanIsuALTALES

Innovation development process; means of accessing customers’ mind and
discovering the roots of problems; generating and selecting ideas, creating rough prototypes,
testing in the field and extracting information, quick and efficient design-build-test cycles, getting
things done as a multidisciplinary team: brainstorming, making decisions, giving constructive

comments and managing conflicts

001251 wainnguuaznsvhauludi 3(2-2-5)

Group Dynamics and Teamwork

wOAnssueng 9 MAafungAnTsITINGL MITAILINTYBIENYAEATS 9 YoInaNFs
wndenuiaig 9 veengu madiAnidesiunguvesyana nMsndesnungs MIUAsuTrLARYeINgY
nsdeansnelungy sUnuvresmshawduiin uuims msaisiinny waziedetne anudusunis
SuRsafuvesngy YedeiidusiumsvhanuduiuagiinnsuoRamududiy

Various behaviors regarding grouping behaviors, development of group
characterization, group’s environments, interpersonal relations versus group involvement, group
persuasion, change in group attitudes, intra-group communication, teamwork model, guideline to

create Team and Network, group unity, factors enhancing teamwork and practice of teamwork
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001252 ULIAITANA 3(2-2-5)

Naresuan Studies

wizT1wUsyIRauAanszusmTIingY Judufinvinsesgnsdeialunisuimssisnis
usiufuludiusing q Wy iwsegie dauuaznssnsUssinaiasvouliiusndnualvosaulnefifeuszasd
Tugusing 9 Wy Mawasnaug ansudiesnens anundwngy mudsdas mnudednd uazainu
DANURDNITHTRY Uynn

Biography of King Naresuan the Great; his royal duties while reigning the kingdom
such as economy, society and international affairs reflecting Thai identity in various aspects
namely the pursuit of knowledge, perseverance, endeavour, courage, sacrifice, loyalty and their

tolerance for troubles

001253 mafuguszneunsgsianesdlmivunges 3(2-2-5)
Entrepreneurship for Small Business Start-Up
nsuuRnstunisdudussnaunisgsna Teewdunisfumiuinnudnlntdniegsia ns

Usziilemalumsmaanelval wagnisisugsialvalleeiiumsszygshalmifduldlduaynsusedy

ArwegsenatsAvlniitiu mliengiainrnsenudnilumsdniugsialmiduy Beuienunady

ﬁ]’]ﬂﬂ’]’iﬂlﬁl(?]z\iﬁqiﬁﬁﬂmj anuliduiueufiiieades LLazwqﬁﬂﬁmadﬂﬂﬁzﬂaumi AN HELNEAVRIT

saguniadugusznounts wasamudenlesfugvninsu q fideades iodremenisuszneunis

LaiusTnTgsha nagndilenuegsonag1sd by
Entrepreneurial practices with an emphasis on learning how to find business ideas,

evaluation of new market opportunities and starting a new venture; focuses on identifying and

evaluating new venture, and how to recognize the barriers to success, exposure to stresses of a

start- up business, the uncertainties that exist, and the behavior of entrepreneurs, theoretical

overview, entrepreneurs, entrepreneurship's links with other disciplines, and entrepreneurial

networks and alliances, strategies for sustainable survival

001254 mansnsEIIRIionsisaTin 3(2-2-5)

King’s Philosophy for Living

W3eTUsE IR wuAe USvga wseswnsdena 1asen1sneesnaems nsunauAansy
Ustunsmnfinasnasiay uinasiuassansud dnuquiuns aerfiunsisae usuuaufing A
VDIAUNITAITITIN

Biography, ideas, philosophy, royal duties, royal initiative projects of the late His
Majesty King Bhumibol Adulyadej with special reference to living
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001271 uyudrivdanndon 3(2-2-5)

Man and Environment

JEUUTIALAZAIUNAINTAIENNTININ ANUFUNUSTENTNUYBEIAUSTIUNYIR LAz
FEUVUAUINIG ﬂ?iLU§BULLUadiﬂida§ﬂdLLazizuuuuwéﬁlﬁdNaﬂizmuﬁaﬁdLLmﬁau YOULUNNITIOITU
Nanzaedlan ﬂ’]’iLUgﬁJULLUmﬁﬂ’WWQﬁEﬂﬂ’lﬂ Wanunen1swamnfi ey a3es55uduandeunazng
asadndrfinuavenunsentn waznsiidiusinlunsinnsdwandon

Ecosystems and biodiversity, man-nature and ecosystem service, human structure
and system change that effects on environment, planetary boundary, climate change, sustainable
development goals, environmental ethic and consciousness building, and environmental public

participation

001272 poNTmeSaauAT U1y 3(2-2-5)
Introduction to Computer Information Science
Taunsvesnaluladaeuiawmesanefnisdagiunazanudululivesnalulaglu

aU1AA IAUTENOUVBITTUUABLNILADS 815AUIT BanAuIs Joyanauiiained I5n159191uveq

poufmes fugiussuuieserns wietidumedidauasnisuszgndldon anudsdunisldaussuy
nsdnnisteya ssuuasaumna Wsunsudiinausalu® maluladdonay nmameunsdomaiu ns
sonuuUkasimw I dvnavesnaluladdenysduasdiny

Evolution of computer technology from past to present and a possible future,
computer hardware, software and data, how a computer works, basic computer network, Internet
and applications on the Internet, risks of a system usage, data management, information system,
office automation software, multimedia technology, web- based media publishing, web design

and development and an influence of technology on human and society

001273 ARlaFan ez anA luTInUEdiu 3(2-2-5)

Mathematics and Statistics in Everyday Life

M3¥n MamuiifawezUiung adamansnisiud ey nsdadeya Fnsiiu
swndeya malinsgidoyauarnminauedoyaiionsiifodowiu nsuszgndldauiiasdu
Tunsdndula

Measurement, surface area and volume of geometric shapes, introduction to
mathematics in financial fields, survey and data collection methods, data analysis and
presentation for basic research, application of probability to statistical decision making
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001274 gara T ALluTInUIZIIu 3(2-2-5)

Drugs and Chemicals in Daily Life

ardidosiuressuasiaddusiinvunns wandusieduons nufuaiosdionuas
granasulnsfililudin Ussdrfuiieadesiugunm aasnaunisidonlduaznisdanmaiiieliinam
Uaensufiuguamuazaanndes

Basic Knowledge of drug and chemical, nutrition, food supplement including
cosmetics and herbal medicinal product commonly used in daily life and related to health as

well as their proper selection and management for health and environmental safety

001275 DIIHALIDYIN 3(2-2-5)

Food and Life Style

UNUMUaANEI A0 MsTUTInUsza iU TausssunasngAnssunsuslnaeImis
lugiiniesg 9 vadlanuavlulssinalve s1uddnSnaresensesssusiilsenasenginssunisuslan
RN LE]ﬂé’ﬂmﬁuamﬁﬂzyﬁyﬁmmmﬁ%ﬂm mMedenesiimungausonufeinisuessianig
pnIaden deyauszneumsfisnsuidendonims waramisuariddindunmaiudeuntadluga
Tamate! anuasenin uassnuaundes

Roles and importance of food in daily life, cultures and consumption behavior
around the world including the influence of foreign cultures on Thai consumption behavior,
identity and wisdom of food in Thailand, proper food selections according to basic needs, food
choices, information for purchasing food, and food and life style in the age of globalization with

the awareness of environmental conservation

001276 wasukazwaluladlnds 3(2-2-5)

Energy and Technology around Us

Audiug i undsnusasmaluladlndi Auveandsau ndanulai wdsau
Fowmds ndsnumaden welwladuaznsuslaandsanu msuslaandanumedon aaunisaindeny
fuannglanfou anumsaififgitesiundsunazimalulad mseysnEwdsnuegaiidngan nmsld
WEIWegsa1n MawIeuaunsoudnstnAsuasnund s

Fundamental knowledge of energy and technology around us; energy sources and
knowledge about electrical energy, fuel energy and alternative energy; relationship between
technology and energy consumption; direct and indirect energy consumption; global warming and
related energy situation; current issues and relationship to energy and technology; participation

in energy conservation; efficient energy use and proactive approach to energy issuers
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001277 WeANTIUNYWE 3(2-2-5)

Human Behavior

anufiAsatungAnssuayed Tudurng 1 Wy wuaRaiAerungingsy Augiumis
FanmweangAnssukaznalnnninngingsy nslaRdudyne auns warasifefestunisdad ns
'5°U'§ Liﬂm mmm LaTNIYN L“mau{]ﬁum’]LLaymmaa’]mmum\i 9 quﬂiiuuuwamdmﬂm NOANTIY
aun# nummmmwwqmmsuau 9 L‘wamsﬂsusm“bﬂummﬂsumau

The knowledge of human behaviors such as behavioral concepts; biological basis
and mechanisms of human behaviors; mindfulness, meditation, consciousness and its involved
substances; sensory perception, learning and memory, language; the intelligent and others
quotients; social behaviors; abnormal behaviors; human behavioral analysis and applications in
daily life

001278 FINUALGUAMN 3(2-2-5)

Life and Health

FINUATNGANTTUAVAIN NTQUARAZATILETNGUA MDAz Taufen1sUseend
T¥mnufyasvinug ilomsianaun miinegusioliles

Life and health behavior, health care and promotion for each age group including
the implementation of the health knowledge and skills for continuous improvement of the quality

of life for oneself and others

001279 Wemansludiausziniu 3(2-2-5)

Science in Everyday Life

UNUINUDIINEIANANSUAZIMALLLAEN A UTININ MBI LAZYTAINITAININIAY
Anenmandvedanisruuiiirtesiuiinused iy Iun AadiTinuarduandon il ndsauuarlndih
nsdeansinsmnnay gninine Tanuazednia uazanuilel 4 mMemermansuazimalulad

The role of science and technology with concentration on both biological and
physicals science and integration of earth science in everyday life, including organisms and
environments, chemical, energy and electricity, telecommunications, meteorology, earth, space
and the new frontier of science and technology
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001281 AWuazn1seaNA1aINIg 1(0-2-1)

Sports and Exercises

1154 UAWT N1500NAEINIELA BLAS AT IANTTOAINNIIS1INTY LAZNITNAADY
AUITONINNNNY

The sport playing, exercises for improvement of the physical fitness and physical

fitness test

001291 nsuslnalutindsedniu 3(2-2-5)

Consumption in Daily Life

anudfyvean1suilan Aaglavuinsid wavnsufoameiunisuslnaenmsia
nsidenldeuazndndusiqunmiivasnsds emsdasads msdamsuansenuiiAeadestunisuilag
dvdvosuilan ngvinewasmhenuiifistesiumsduaseiuilan

Importance of consumption, good nutritional status and practical guidelines for
good food consumption, Choosing medicines and safe health products, food safety, management

of consumerism effects, consumer rights, laws and organizations for consumer protection

001292 FTInmmnAnasysiauIsuluanssei 21 3(2-2-5)
Circular Economy Lifestyle for 21 Century
N15L38U3AMAITTTNYIAARNITAM TN vy v ludun SIS nensuldUselewd

wazn1siuunassessunazindauaiiey nngdngaueslymisiunineins aarunisalaniBusiuanin

piiomenazdunnden unAnlaenasningdnsiiauaznszuiunisesnuuugsioneliuudnasugia

N WinnITulunagsiagirsugiavyulewiddmngliuuiAnasygiayuioy munsenin

wazuIINANAUEINTINNElALUIAAATYgRaLu s uLar APLLATYE RN WA EY
Learning the value of nature to human life in the use of resources and being a

source of support and pollution treatment, crisis of resource problems, climate and
environmental emergency situations, concepts throughout the life cycle and business design
process under the concept of circular economy, business model innovation to the circular
economy, lifestyle under the concept of circular economy, awareness and driving force to the
way of life under the concept of circulating economy and circulating economy society
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001301 nwlngliion1s@oaIT9IBINT 3(2-2-5)
Thai Language for Academic Communication
NFEUNEMIAUAY N15EURAZNITNA I EUNUlAIYINT

Reading for information; writing and speaking for academic presentation

001302 M lneiien1sEeasiumAnssun 21 3(2-2-5)
Thai Languang for Communication in the 21* Century
WalLinwensSuatsarasansne inesian luldagramunganwazwiniulusnlsse

il 21

Developing Thai communicative skills for appropriate and updated use in the 21°
Century
001303 nselugafivia 3(2-2-5)

Reading in the Digital Age Century
nsiainwen1seluuTunYesdiaNgARIYE WaAusaUIkasiuwIAMAINAIN
Developing reading skill in context of digital society for knowledge and improving

the quality of life

001311 AwMmMALensAoans 3(2-2-5)

Korean for Communication

1
N

Vinwen1sdeasawunmadunuguavaaiunsalludinusedriundeudunsiieus
TAUSTTNVDIYINIVA
Basic Korean communicative skills used in daily- life situations and learning of

Korean culture

001312 mwduiionisdoans 3(2-2-5)
Japanese for Communication
finvgnisdeansnmududuiiugrumuaniunsalludinUszsi fundeutunindoud

Jauusssuvesymdu
Basic Japanese communicative skills used in daily- life situations and learning of

Japanese culture
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001313 nMwRuiienisdeans 3(2-2-5)
Chinese for Communication
finwennsdeansniwdudui ugiunuanunisafluiauszsriundoutunaioud
TAUFITNVDIYNIU
Basic Chinese communicative skills used in daily- life situations and learning of

Chinese culture

001314 awndnitenisdoans 3(2-2-5)
Myanmar for Communication
finvenisdoansntvnadduiugiunuanunsalludinUsssriunfeusunmaious

TUUTTIUYDIVIINGN
Basic Myanmar communicative skills used in daily- life situations and learning of

Myanmar culture

001315 ﬂ’]‘l%}’WN%b\‘iLﬂﬁLﬁlaﬂﬁﬁaﬁ’ﬁ 3(2-2-5)
French for Communication
ﬁnmmiﬁlamimwm%’qmaﬁﬁ’juﬁjugmm:uaammim”[,u%?mﬂizﬁi’ﬁuw%uﬁ"umiﬁﬂui

FansssuvesyinSaea
Basic French communicative skills used in daily- life situations and learning of

French culture.

001316 waUiientsdeans 3(2-2-5)
Spanish for Communication
ﬁﬂmﬂﬁ?{amiﬂW’]aLﬂu%uﬁjugmm’maammiﬁu‘iu%’?mﬂszﬁfﬁu %’auﬁ"umﬁﬁaui

TUUSTIUNUDIV ALY
Basic Spanish communicative skills used in daily-life situations and learning of

Spanish culture

001317 AMwiailensdedns 3(2-2-5)
Lao for Communication
finwensdearsnwanduiiugiunuaniunisalludindse s fundoutunisiFous
TAUTITUVDIV1IAN
Basic Lao communicative skills used in daily- life situations and learning of Lao

culture
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001318 nwdulafifeifionisdeans 3(2-2-5)
Indonesian for Communication
fnwennsdeansnwduladifeduiiugunuaniunisalludiausysriundeudunis

SeuFINusTIUTeAulaildgy
Basic Indonesian communicative skills used in daily-life situations and learning of

Indonesian culture

001319 Mwdeauiiensdoans 3(2-2-5)
Vietnamese for Communication
ﬁﬂwzmsﬁlamﬁmmﬁﬂﬂumﬁi?uﬁugmmuaammimﬁlu%ﬁmﬂﬁm‘]’ﬁuw%uﬁumﬁL%EJuj?

TAUTTINVIY1IILAUN
Basic Vietnamese communicative skills used in daily-life situations and learning of

Vietnamese culture

001320 MwBuRfionsaeans 3(2-2-5)

Hindi for Communication

(% ¥
v A

WinweNsiearsnwdugtuiuguaninaniunsalludinusedriunseudunisiSeus
TUTTINVDIY1IEU

Basic Hindi communicative skills used in daily- life situations and learning of Hindi

culture
001321 MWLt sHeaS 3(2-2-5)

Khmer for Communication

Winwen1sdeansnw N sINan U salludInusedn funsouiunsiseu Tuus T ves
YUY

Khmer language communicative skills used in daily-life situations and learning of

Combodian culture
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001331 winnssusitedny 3(2-2-5)

Social Innovation

wughutanssudiedeay mnvliudusuluswian (auiimeluanissed 21, 019
UfRgnamnssuadad 4) Ussifiuszdulan UssiuAanadounazdeam) Whnanenisiamuis s
(SDGs) yuwudsdu (ywuinm nsldrusmvesszvivy wuzhuinnssy Aanmsiilednu fusznauns
TuAmisswil 21 (Usznaunsmanaluladiiiedian) nsdfinw (Mswamnguszneunisuinnssuite
dapa)

Introduction to Social innovation, Future Uncertainties (21° Century challenges, gth
Industrial revolution), Global Issues (social and environmental issues), Sustainable Development
Goals (SDGs), Sustainable community (eco village), Public participation, Introduction to Innovation,
Social enterprises, 21* entrepreneurship (social technopreneur), Case study (development of

social innovation entrepreneurship)

001332 nsdnmsteyaidesiulugaiaa 3(2-2-5)

Introduction to Data Management in Digital Era

mwmmmmﬁmmﬁaga mmiﬁﬁg’muazm%&ﬁaﬁﬁmﬁlumﬁl,mwﬁ%agauﬁm
waEINYINITTYA NTILATIEYITRYR agmallanisiauearsaunaliiinyar1ludegsia lngld
TWsunsudnSaguadelml

Overview of data management, fundamentals and tools for big data and data
science, data analytics and techniques of information presentation for business value by using

modern tools
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001351 Wenhwnanusygrveaasugianeiiiednisun 3(2-2-5)

From Sufficience Economy Philosophy (SEP) to Practice

ALY T3 LLﬂSﬂWiUSSE{ﬂ@q%U%J‘UQﬁ‘UaGLﬂi‘lﬂgﬁﬁlwmﬁ&lﬂ AUNUIBUDI 3 U 2
Fouly AUNDLNEIUMENNITYINENSAIARNSTINUALITU ANUTMANAUNANNITYINNW/ASTINAILTS
NINIAERS mmmmuﬂuﬂmumimLLaiﬂmasumwmsJLLauﬁ]miwauwumLamaﬂmw nann1sEnilde
$NN1587U Mﬁﬂﬂ’]iﬁ‘Uﬂ‘u‘U@lla aﬁmiml,auaéuamwaqmu ammmsmmmmssw 21 ‘Viaﬂﬂ’ﬁﬂg‘wﬂ
muLUUﬂuWUENENﬂﬂumum’]maamwammmLLaurﬂau Aneams Mkl

Meaning, origin, and application of the Sufficiency Economy Philosophy (SEP), the
definition of 3 chains 2 conditions, in details, sufficiency philosophy to achieve principles of
strategy for livelihood, reasonableness and scientific method to achieve successful working, and
immunity to maintain of physical and mental health in relation to life homeostasis, principles of
reading habits practice, information searching principles, introduction to information presentation
methods, knowledge for the 21°' century, principles of being good citizen, honesty, empathy, and

public mind practice

001352 FuURNIN Aaun 1oy weYR 3(2-2-5)

Peace and Religion for Human Kinds

N9L38U3 WWIAR QB JURNIN ANALSTIULALAMETTN VU IUAAYRIMALILAZUAAA
d1Any nansTsuANUdeINITvesyed Jymdiay anudandinisdasedeu nsdanan Anudiveea
fnsnmetisasssy anfaRessy iaNudw duiisuyudlumnsswd 21 Ussaunmsaidunsanmen
yosyanaddny duselov ieuszgndldainiassd gauamguuosnauywd duRnimiieuywend

Learning of the value concept, theory, peace, religion principles and morals based
on religion and key mans, moral principles, needs, social problems, conflict, organization,
socialization, reasonability, friendship, encroachment, harmonious, reconciliation speech,
peaceful method, human kind on 21th century, value experience of key man with useful for
creatively apply to be human calming and peace to human kinds
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001353 nsU A Uesrudmsugusenaunis 3(2-2-5)
Principles of Accounting for Entrepreneur

sULUUEsTa M3deRsgsia nannsUiuasnBiugudmsugusenaunisesdusenau

[ '
= a A

YDITIYINUNNITHUY ﬂ’]ﬁmi’]%ﬁ%@yﬁﬂ’]\‘iﬁﬁy%LLazﬂ’l’iﬁﬁy“UU’iﬂ’ﬁLUadﬁuLﬁaﬂﬁiﬁﬂﬁusLQWWJQiﬁﬂ
wialulagasaumnaniensUgduaznne

Types of business, business formation, basic accounting and taxation for
entrepreneurs, components of financial reports, basic analysis of accounting information and
management accounting for business decision making, information technology for accounting and

taxation

251200 winnsmyinemanitazalulad 1(0-2-1)
Innovators in Science and Technology
N13asNINNTINAINBIAMNNTINEIMmansuazmalulad N13AATIYITUINIT NTARLTS

PONLUY AMENYEYRIUTENBUNTT mmiﬁaqéfw,ﬁ'mﬁuLLmuﬁmuﬂqiﬁa
Innovation in science and technology; integrative thinking; design thinking;

entrepreneurship; basics knowledge of business plan

251201 Wemansiunsiigaunang1u 3(2-2-5)

Science and Forensic Investigations

il $2Inen Aand wazmaluladarsauma ienisigaindngiu wadanisnse
Aasgivdngiu ngwetu wazanudiinme nsfigadiendnualyara Msdniiunaznsduduteya
dmsumsiigaindngiu uazdu 4 MAgtes

Chemistry, Biology, Physics and information technology for forensic investigation,
analysis techniques for evidence, physical evidence and crime scenes, identity verification, data

collection and retrieval of forensic evidence and other related topics

252113 ANAFER AT UINEAIERNS 3(3-0-6)

Mathematics for Science

AlauaganureLiesvesilaidu eywusvesilaidunaznisussgndnaniisoyitus Usius
Yosilsnduwazn1suseynd

Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications
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252114 WAARRAFINTUINYPNENT 3(3-0-6)
Calculus for Science
NTIRUADY: 252113 ANAAERTEINSUINGFNERS
wAtlAnsUSILS ssuuRinidein aumsdafudaasy dusss svunu B eyiusdes
UusaestunasnaUsvend
Techniques of integration, polar coordinate systems, parametric equations, lines,

planes, surfaces, partial derivatives, double integrals and applications

254353 msiaFesandeya 3(2-2-5)

Data Storytelling

flugiuresnmsdnnisteya nisdvdudeya nmsUszaanateya nsleseidoyade
iwsesilodmiviieet msmdeyaidedn msadanmandeyauaznisasuuseiiu mseanuuuTEn
Feststuindousedeyaiings mandndondviaiion1snunsiead

Fundamental of data management, data processing, data analytics with tools,
finding insights, data visualization and summary, design for powerful data-driven storytelling,
digital media production for story publishing

255121 adRIATIEn 3(2-2-5)

Statistical Analysis

ANUNENY vauln wavUselerdvedivats sedeuisnisvneada nisiauualduing
dunans wazn15InN13nszane anuandu fMuusdu nsuanuwasauiiasduves dudsduuuulyl
dorlesuazselilownsvin nMsuanuaswesiIadAnisUszanuA wagnsvadeuaNNAgIU NTIATIEY
aruUsUrudesiu mslinszvannesuavanduiug uazmmaaeulaidsaes

Concept, extent and utility of statistics, statistical methodology, measures of
central tendency and dispersion, probability, random variables, some probability distributions of
discrete and continuous random variables, sampling distribution, estimation and testing

hypotheses, elementary analysis of variance, regression and correlation analysis, chi-square test
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256101 GRIGH 3(3-0-6)
Principle of Chemistry
lassasneeznen n39sInuazaniRvedss Wussall Usunaasduiiud vowds uid
YouvAIAzANTALAY gruNamans saumandiadl nin-ua el wdedes uazialidawandon
Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, thermodynamics, chemical kinetics, acid-base,

electrochemistry, nuclear chemistry and environmental chemistry

256102 il 3(3-0-6)
General Chemistry
lasaseeznon MseIAuazaNURvedsns Wussall Usunaansduius vouds uia
YDUNAIMALANTATATY QUVNAAANT Faumanslal nIa-Lua el waselduvsduavanstiluana
Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, thermodynamics, chemical kinetics, acid- base,

electrochemistry, organic chemistry and biomolecules

256103 wilidoadu 3(3-0-6)

Introductory Chemistry

lastaseeznon M319e1AuazaNTRYDI51s Wuspall USunaansduius voeuds uwia
YDANAIALAITALAY AUAALAT aouvinar1ans aaueansiadl el wddunIduazansdaluana
\nilAandon ansUsznouvessmmudnuaslanensuddu wilonavnssu uasialiduedes

Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, chemical equilibrium, thermodynamics, chemical
kinetics, acid-base, electrochemistry, organic chemistry and biomolecules, environmental
chemistry, compounds of representative and transition elements, industrial chemistry and nuclear

chemistry
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256105 wildmTuInermansguam 4(3-3-6)
Chemistry for Health Science
Usunaansduius Tassassoznen Wuseadl weslulaundnAedl  2aumansiad n1s
Fonde nswIeunazUfAtervesansdunidussinneneg ud  Saiau Sudu dalaid arseslsundn
posunulugnlany woaneses  Wuea 81503 dadled Al ey nsnAsuenddn wara1sdaluana
Chemical stoichiometry, atomic structure, chemical bonding, thermodynamic,
kinetic, nomenclature, preparation and reactions of organic compounds such as alkane, alkene,
alkyne, aromatic compounds, organohalogen, alcohol, phenol, ether, aldehyde, ketone,

amine, carboxylic acids and their derivatives, and biomolecules

256106 wiluaseiidunie 3(3-0-6)

General and Organic Chemistry

Unaensduiud lassaisozmen Wusziall guvmamand saumansiall n1sBunde
Nsw3eN wasUfAsevesasdunidussnneng 4 laun  daeu dufu dalau a1sezlsunfin sosuny
lugnlaiu weanesed Wuea 81583 dadled Alau iy NIAAISUBNTANLATOYNUS waaIsT)
luiana

Chemical stoichiometry, atomic structure, chemical bonding, thermodynamic,
chemical kinetic, nomenclature, preparation and reactions of organic compounds such as alkane,
alkene, alkyne, aromatic compounds, organohalogen, alcohol, phenol, ether, aldehyde, ketone,

amine, carboxylic acids and their derivatives, and biomolecules

256111 U suaniall 1(0-3-1)
Principle of Chemistry Laboratory
wiadaluiesluhinis YSumarsdunus audfneadniv wia wmeslulaundind
aumansiadl n1slimse wag el
Laboratory techniques, stoichiometry, colligative properties, gas, thermodynamics,

chemical kinetics, titration, and electrochemistry
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256113 Ufohnsailidossu 1(0-3-1)

Introductory Chemistry Laboratory

Ujoamsiisafudinaansduiug audineadindn ufa aunatadl mnudouves
UA5e1 dnsn1siinufisen nsn-wua wad Wi el wagn1sNAaeUnIANYY0a1IBUNTEN1UNY
andu

Laboratories related to stoichiometry, colligative properties, gas, chemical

equilibrium, rate of reaction, acid-base, electrochemical chemistry, and tests for organic functional

group

256116 UftRnsiaivhluaseidund 1(0-3-1)

General and Organic Chemistry Laboratory

UdAnmsferfuuTiuasduiug Wussiadl anufouvesfAsen snsvealfisen
awailawndl N1snageunINIEnInkaznInaivemyileidulalasasuen weanesed sladainu
asusenaumsueila uazansusznouleliu

Laboratories related to stoichiometry, chemical bonding, heat of reaction, rate of
reaction, stereochemistry, physical and chemical test for functional groups, hydrocarbon, alcohol,

haloalkane, carbonyl compounds and amine compounds

256121 \WwHBUIY 3(3-0-6)

Organic Chemistry

ardidesiuinaiunidunid lnwadsosnenuaslouslneduvesaiuou wussiad
sUs1aUazasUsENoudun3d medwunmyilsidunaznss o susznoudunidussiansing
aweslowniivedasusznaudunsd sliavesufisenaiidunsd nisaniuwasnalnueslfisen slinves
fna1suizen anaudiuasUiisealivesansusenaulalasansuen uaveuius laun asUseneuda
iy dadu salay exlsindinlalasaniueu sarawslad 1505 Wuea teilu uazansnguiifivyaniueta
oA danlanuazAlau AmsuanTanLazayus

Introduction of organic chemistry, atomic structure of carbon and hybridization,
chemical bonding, shape and properties of organic compounds, classifications and nomenclature
of organic compounds, stereochemistry, kind of organic reaction, intermediates and mechanism,
properties and reactions of hydrocarbon and derivative hydrocarbon such as alkane, alkene,
alkyne, aromatic hydrocarbons, alkyl halides, alcohol, ether, phenol, amine compounds, and
carbonyl family such as aldehyde and ketone, carboxylic acid and its derivatives
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256122 UfuRnsetdun3d 1(0-3-1)

Organic Chemistry Laboratory

MsMeALien JaMasIMAY MIANKEN Ns3ziin Nsate n13ndu Tasunlnnsfluuuin
U4 aweslewndl Mfnwandinianmeniniazsialnunyianduyesasdunse

Boiling point and melting point determination, recrystallization, sublimation,
extraction, distillation, thin layer chromatography, stereochemistry, physical and chemical studies

related to functional groups of organic compounds

256200 nsdeamsnwnsinguileinguszasdianzmaiadl 1(0-2-1)
Communicative English for Specific Purposes in Chemistry
Anfle-nanwidangulagduniseenides nsldadny d1udu wazguuszloaiile

I UszaeRnIaIznIsuaInantinieg

Practice listening and speaking English with emphasis on pronunciation, vocabulary,

expressions, and sentence structures for academic and professional purposes in chemistry

256201 nsdeasnimdnguiion1sinmeiddvinmniaed 1(0-2-1)
Communicative English for Academic Analysis in Chemistry
?]ﬂﬁﬂ—wuﬂmmé’mqﬂmsLﬂumiaz‘dmm AMFIATIER NISAAL LAZAITLAAIANL

Anuitu il Tmguszasdmainnaiad
Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to chemistry students

256202 miﬁlaa’l’3mw’1€f\‘mqmﬁaﬂ’13ﬁ1Lauama\i’lum\imﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry
Anvnauenanunisduai vienanuideiinerdestvandsiadiduniundangule

98190UsEANTN N
Practice giving oral presentations on academic research related to chemistry with

effective delivery in English
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256221 WIBUVSY 1 3(3-0-6)
Organic Chemistry 1
Sraduriow : 256103 wafiidesdu
arwidassuiensulavsineduuasitussluanssznoudunis mssuuniagnnseu
Fovesasusznoudunis Usngmsalleluweiuazaweilewnd vinvesUfizonaidunis wazasis
fung ndnnAalassadasleuuud nelmueidy nsuansnalnuesufier UfATo M sunuiuay
UfRTemsudauuesueudus Uiissmaiuuuadueulidum Uiitenoondintulayidndu
Fundamental of hybridization and bonding in organic compounds, classification
and nomenclature of organic compounds, isomer and stereochemistry, types of organic reactions
and reactive intermediates, resonance structures, tautomerism, reaction mechanism, substitution
and elimination reactions on saturated carbons, addition reactions on unsaturated carbons,

oxidation and reduction reactions

256222 WAIBUVSY 2 3(3-0-6)
Organic Chemistry 2
F0IRUNeY : 256221 WAdiBun3Y 1
UfAzernsunuiinazufasennisifuvesdrsszneuaisveia UfATo N U7
Awntawean1AsUsuYeaIsUszneuAsualia Ufnse1vesarsusenaveslsundnuasiawmalslanin
autRuaziisemesmnstiliana maduareiarstszneuduniadoy
Substitution reactions and addition reactions of carbonyl compounds, substitution
reactions at oa-carbon of carbonyl compounds, reactions of aromatic and heterocyclic
compounds, properties and reactions of biomolecules, basic multistep synthesis of organic

compounds

256223 UfuRn1satdun3d 1 1(0-3-1)
Organic Chemistry Laboratory 1
wellanshansdunidliuiansdonissadia nsanadnlual nisndu nsarn meda
lasu1innsMwuUEIUe awesland nsadeuantinInIgnmuaznIuAiveaIsdunsdaiuny
Heridu
$4 9)
Purification techniques of organic compounds by sublimation, recrystallization,
distillation, extraction, thin layer chromatography, stereochemistry, physical and chemical tests

on various organic functional groups
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256224 UfuRnseRdun3d 2 1(0-3-1)
Organic Chemistry Laboratory 2
nsdunseiasdunignisadesiuufitenmsunuiishednedlelid UfAensuda

UfRzundanoaneunueduresansUszneuaiuelia Uit lnoslalnedureeiu UfAzennsunui

Yasansaylsunfnmediaalaslid Ujfsereendiadusasiandu sudanadianisuenaiswasnisigau

ndnuaiidesiuvesansuandug
Syntheses of organic compounds from nucleophilic substitution reaction,

elimination reaction, aldol condensation reaction of carbonyl compounds, diazotization reaction
of amines, electrophilic aromatic substitution reaction, oxidation reaction, including basic

techniques in separation and characterization of products

256231 wilofiun3e 1 3(3-0-6)

Inorganic Chemistry 1

lassasvesnon nquiiussall lassadimdnuazlassadiduanaveswouds nilves
SMUMENLAET1IANTIUTTULIILIN LATvesansUsenaulaoe ALty

Atomic structures, chemical bonding theories, crystal structures and molecular
structures of solid, chemistry of main group and first row transition elements, chemistry of

coordination compounds

256232 wilaluvsy 2 3(3-0-6)

Inorganic Chemistry 2

anunsLasnguinay dydnualveuven nalnufisevesansetiunid arsusenaulany
Bund mMyiATzasUsznavstiuvIdmemaiiansanlnsalnl wadlidretdunid

Symmetry and group theory, term symbols, inorganic reaction mechanisms,
organometallic compounds, characterization of inorganic compounds using spectroscopic

techniques, bioinorganic chemistry

256233 Ufuinisasletiunsd 1(0-3-1)
Inorganic Chemistry Laboratory
F0IRUNDY : 256232 Wadiatiunse 2
UtRnsRfunsdaaset Anngiasusznouaiiefunidimemeiianianlvsa
1nd
Laboratory related to synthesis and characterization of inorganic compounds using

spectroscopic techniques
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256234 wietiunse 3(2-2-5)

Inorganic Chemistry

Tnssa$rseznen WussinduaznquiiildoSureiussiaivesasusznousng 4 1aflves
ﬁwlmg Mﬁ’ﬂLLazﬁ’WmﬁmsﬁszTuLm’JLLﬁﬂ Im&a%’wmﬁﬂuazgﬂi’]ﬂuLaqa%dlﬁd Uﬁﬁ?a’mim—wﬂu
asazaneiililinh infvesansusznoulaeesnudu asusznaulansdunid

Atomic structure, chemical bonding and theories, chemistry of main group and first
row transition elements, crystal structure and molecular structure of solid, acid-base reactions in

non-aqueous media, chemistry of coordination compounds, organometallic compounds

256251 WwiAAsIEY 1 3(3-0-6)

Analytical Chemistry 1

Auradurion : 256103 o

NANNITIATIBIT T NITFUAIDY1MAENITLATHUAIBE1INDUNTIATIEN N3
funaaudy adfionuinsizimandl nstwseilastimin msiessiidalsunalaens
nnsansa-lua MslnsaluunnAznay NMSMIMIALUULANEISUSENBUITouLaE NS InInlag oA
Ufizen3nend

Principle of quantitative analysis, sampling and sample pretreatment,
concentration calculations, statistics for analytical chemistry, gravimetric analysis, quantitative

analyses by acid-base titration, precipitation titration, complexometric titration, and redox titration

256252 \PIAATIZI 2 3(3-0-6)

Analytical Chemistry 2

FdsAUneU : 256251 WATALATIZA 1

mMsuena1smedgslagisnsatamedvnavatsuaznisanamlsavesds 3lasunln
n51fleg1ede wu lasinlnnsfinszatvuazideuns lasunnnsfluuuaeduduagiasunlnnsfviia
wanwaeulosou FBmaaiiieszsidalnin lua Blwmutlewss Sidnlnsns1iues gasuun3 Aoy
Anlyes Lazliauvumm3

Sample separation by solvent extraction and solid phase extraction, basic of
chromatography including paper and thin-layer chromatography, column chromatography and ion
exchange chromatography, electroanalytical chemistry such as potentiometry, electrogravimetry,

coulometry, conductometry and voltammetry
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256253 ANUAANBIATILAZNITIANITA LA UATIE 2(2-0-4)

Chemical Safety and Hazardous Waste Management

Srfaduriew : 256103 wafieadu

anuvasnsieniaed liun doyauazauautRfsfuamsadsunsne lonasteyanim
Uaoadeniuail gunsaldestudunsiediuyana ssuuduunuaznisdaivasiniivazeadedunse
nseenuuuTesfunisiterudasade Wudu msdamsiietestumaingtimnainaisied Téun
szuunsUssidunarudmsdanisannudsetuansiad wuRNuLarN1IIEiuMnNIAuAINaTsLAll
SURTIE STUUNITUIMITTANIT ARG LazsruuNIIATIRdeuANUaDnds uanaind esauds
W30 YR IngdunsIe wasnsesvlnaRnulaendiy 1dsundouazanimiindenlunisineu

Chemical Safety including information and properties of hazardous chemicals,
safety data sheet (SDS), personal protective equipment (PPE), recognition and storage of chemicals
and hazardous waste, laboratory safety design etc., accidental prevention management from
chemicals, evaluation and management system for chemical risk, emergency plan and response
from hazardous chemicals, accidental management and safety inspection. This also includes

Hazard Substances act, and occupational Safety and Health and Environment act

256254 LARALATIZATIUTI 3(3-0-6)

Quantitative Chemical Analysis

Judadurieu : 256103 wilifosduy

adalumaaddnsed msanangnagaviazaty nann1sIAIEATsUTuNu laun 35
Yiesiaszinayislumuilewns wannsmsanlnsuns loun dansilaledn-3ada awnlnsinle
w3 wavezmeuiin wevresutualuninslwlaues wannisnislasuilnns i laun Tasuvasidiwuy
w1 uialasuilvnns il warlasunlnnsilveanalaussaueggs

Statistics for analytical chemistry, separation technique by solvent extraction,
principles of quantitative analysis including volumetric method and potentiometry, principles of
spectrometry including ultraviolet-visible spectrophotometry and atomic absorption
spectrophotometry, principles of chromatography including thin-layer chromatography, gas

chromatography, and high performance liquid chromatography
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256255 UfuRnseiiasIEn 1 1(0-3-1)

Analytical Chemistry Laboratory 1

Audadfuriou : 256103 iadieedy

UftRniansldiaieuinaziniestaogegnies msldadafuguluuiinainge
nsmssEsazans maiwseflaetiin mleszidaimalnenslnnsansaiud n1slnmse
WUUANAZNOY NISIMIAKUUARENSTtaU wazmsinmsalagandauisensnand

Accurate use of glassware and balance in laboratory, fundamental of statistics in
quantitative analysis, gravimetric analysis, quantitative analysis by acid-base titration, precipitation

titration, complexometric titration, and redox titration

256256 UfuRnseTlAsIEn 2 1(0-3-1)

Analytical Chemistry Laboratory 2

dsAUneY : 256251 WATALATIZA 1

UftRnmaietunmsatasesvnazats Tasuilnns@l nszams Tasunlnnsiluuuide
U wazlasunlnnnitsdauaniudsulooou FBmaaiieszsiiddlnin lun Blwnutlewns gasuw
M3 ADUANLNLIAT Lazlialniumg

Laboratory related to solvent extraction, paper chromatography, thin-layer
chromatography and ion exchange chromatography, electroanalytical techniques such as

potentiometry, coulometry, conductometry and voltammetry

256257 UfuRnseddiassmasUBunan 1(0-3-1)
Quantitative Chemical Analysis Laboratory
MMTIATIEATIUIUIUAETTUINIRTIATIEI 1o nTlnsansa-Lud nsuvsaluy

Wnasdsdou waznislmnsalagendeujizensnend laedslumudlowninisimsnzinisanlns

w3 baun dansililewan 3dda nMInandunaeeynau Lazn15iAserinlaslnn s laun uia

lasunnsluaglasininnsilveuvalaussousgs

Quantitative analysis by volumetric titration including acid-base, complexation and
redox titration and instrumental chemical analysis by spectrophotometry such as ultraviolet-
visible spectrophotometry and atomic absorption spectrophotometry, chromatographic

techniques such as gas chromatography and high performance liquid chromatography
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256322 anlnsalnUdusunTieseilassas1eansounse 3(3-0-6)

Spectroscopic Identification of Organic Compounds

F0sAUneU 1 256221 1AdiBun3y 1

unihdeafuaninsaln? nslieseilaseadansdunsssemadaniauninsalnd
Taun dunsusaaunInsalnd swwuaunlnsalnd wuaaunlnsiuns daedssuuniudnislanuud
awnlnsalnd

Introduction to spectroscopy, structure elucidation of organic compounds using
instrumental spectroscopy techniques such as infrared spectroscopy, raman spectroscopy, mass

spectrometry, nuclear magnetic resonance spectroscopy

256324 LANNANS UINETIUYR 3(2-2-5)

Chemistry of Natural Products

0sAUNBY : 256222 LARBUIFE 2

ANUAAYVDIANTNANAUINTITUYIR N1ITMUNNGUHENTUINTTINNAIALTTTIFUATIEN
NTIATILALATIAS 1A INER A UNETTUIRALABATNIINBAIN F8N19ATl wagnsUINEnAuTsTINTIRLY
TUszlovi

Significance of natural compounds, classification of natural compounds based on
biosynthetic pathways, structures determination by physical methods, chemical methods and

natural products utilization

256325 GHRTRNTY 3(2-2-5)

Phytochemistry

F0sRUNU: 256221 WARBUNTE 1

n1sduunansusenauluiiy nsuszendnseuiumaadlunisienaisuazn1svinansiv
Ugns Tinngilasiaimanilagmadanaaninsalnd nsuiuusslassaiavesasiuenldlag
N3EUIUNIMIAAT N5ANYINTEUIUNINITIFLATIERVRaN T laana luiY

Classification of compounds in plants, application of chemical process for
separation and purification methods, structure elucidation via spectroscopic techniques, chemical
modifications of the isolated compounds, studying of biosynthesis pathways of biomolecules in
plants
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256327 ansUsEneuBunseffinuduiusiuiie 3(3-0-6)

Organic Compounds in Their Relations to Life

TaAUnoU : 256221 1ATBUSE 1

unuImuasn 1M vesa1sdunidainsssurfuaznisdansgiinuludinusedaty
a1sfunidiludnnssy waznisussynaldlugnaivnssunanveslsemea laun a158un3dluad
\3esdiens ansdunidifignivnadinminuluayulnsinelumandydusiuassandusivnanisunms
mi@u‘vﬁﬂuqmammmwé’wwmme miﬁum?Eﬂuqma’mﬂiiummiLLazmimwm

Roles and functions of natural and synthetic organic compounds in daily life,
innovative organic compounds, and their applications in main industries such as organic
compounds in cosmetics chemistry, bioactive organic compounds in Thai herbs for
pharmaceutical and medical products, organic compounds in renewable energy industry, organic

compounds in food and agricultural industry

256328 \iTBunIETuge 3(3-0-6)
Advanced Organic Chemistry
FdsAuneu : 256221 TBUNIY 1
Ufiseneslendn Ujnsenlelaawenddu jisedianivslendn msdaesialndiuy
Fnulnstn Uiseveteuyadaszuazlnlaiail
Pericyclic reaction, cycloaddition reaction, electrocyclic reaction, sigmatropic

rearrangement, free radical reactions and photochemistry
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256329 wdlAgafuiayw 3(3-0-6)
Chemistry of Cannabis

FUsAUnNeU: 256222 WAIDUNTE 2

[ 1% ¥
[ (% ' o o

mmiﬁﬂﬂlﬁaaﬁuﬁ%mzqaﬂtyﬁmmdLLW’Tum—ﬂaNm—anﬁﬁ awﬁ’uﬁ: NIz Ugn
warnaiuiien ﬂwsaaﬂqmémaqawsLmumﬁua&wﬁﬁLf“ﬁlm%’aqf‘ﬁ’mwmmumﬁuamﬁﬂwsﬂus'wmEJ a9
wiestuseduasnsiausinfvaswauudueed nszuiumsatnasiiesd 305 wauunduseddu 9
warnsalasiulawnn-3 andusng q vesien memedanisain Msndu mannadn waslasuilansi
nMaesgiasuanudussddemaielannlanafidugs msharsweuudusedluldusslonily
HANSUeTIMNS LSBT WaTNaNISUINNE mn%uumuqﬁ%Lﬁmﬁ’umﬁmﬁm%ﬁnﬂﬁ’ﬁmﬂ

Introduction to cannabis plant in upstream-midstream-downstream, cannabis
strain with cultivation and harvest process, cannabinoids and endocannabinoid system (ECS),
terpenoids with cannabinoids in entourage effect, extraction process of THC oil, CBD oil, minor
cannabinoids and omega 3 oil from cannabis biomass using extraction, distillation crystallization
and chromatography, analysis of cannabinoids species by advanced chromatography, utilization
of cannabinoids in food, beverage and medical science and writing business model for cannabis

products

256341 \PILTENE 1 3(3-0-6)

Physical Chemistry 1

Jrdaduriou: 256103 infliloedu

autRveauiia nquiemivesufa usansgvhsevindluianavesufa uuAnieafugumwa
mam%uazmﬁﬂizqﬂﬂ% ﬂ’]’iLUﬁlEJuLL“LJa\Wl’lx‘iﬂ’WEJﬂ’WWSUENa’W’3U%Ej‘1/l§ ANURUDIANINANDYIIIEY LNUNY
T0NIAYDITTULATHALLUUADIMATANBIAUTENOU auna tiliad

Properties of gases, kinetic theory of gases, molecular interactions between gases,
concepts of thermodynamics and applications, physical transformation of pure substances,
properties of simple mixtures, phase diagrams of two- and three-components systems,

electrochemical equilibrium
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256342 wniLsWENd 2 3(3-0-6)

Physical Chemistry 2

TaRunow: 256341 LT TaHENd 1

Jaumaniiaiiuazn1suszendld ndnnisuarmsussyndlivemguialeudu audinis
g lun nsunsiu mmilawaznsthanafou niiuialdun useiein svuuvesneaaess waz
QRELTNAY

Chemical kinetics and applications, principles and applications of quantum theory,
transport properties such as diffusion, viscosity and thermal conductivity, surface science such as

surface tension, colloidal systems and adsorption

256343 wilgaildnduaznisiluuszenald 3(3-0-6)

Physical Chemistry and Applications

Judauniou: 256103 inflitoedu

qmwwamam% AUANERNSLAL] LLmusTd’ﬁ’g]mﬂsuada’]imamLLUUﬁ@dLLaza’]madﬁﬂizﬂaU
aunaluituad mwufidessuisatuassmnwedes inilituialduiusaisin ssuuvesneanoeduay
M3nAgy

Concept of thermodynamics and applications, properties of simple mixtures, phase
diagram of two- and three-component systems, equilibrium, electrochemistry, transport
properties such as diffusion, viscosity and thermal conductivity, chemical kinetics and applications,

basic polymer science, surface science such as surface tension, colloidal systems and adsorption

256344 UfuRnseligaiE@nd 1(0-3-1)

Physical Chemistry Laboratory

UfuRnsdmsuedideaildnd laun arudeuluaisvesnisazane audfineadniivl n1s
Ulifinluans nsagangldiiesunsdiuvesvesvanay USunsuoauanaingy nuedhia 13
Uszanauamasnudaseiian1izanigie nsmadulsnssaumans msmﬁmﬁfﬂimaqamaqwaﬁ
wes aynalunasuasnsganaussduwsiuwanti

Laboratory for physical chemistry consisting of molar heat of solutions, colligative
property, molar conductivity, partial miscibility of mixture, partial molar volume, gas law, standard
Gibbs free energy, kinetics parameter, molecular weight of polymer, particle in the box and

electromagnetic absorption
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256345 U URmsaiidedidnduasnisihluussendld 1(0-3-1)

Physical Chemistry and Applications Laboratory

UuRnisdmsueadidaidnd lown audeuluarsvesnisazats audfneadindin n1s
il luas nsaranelaiiesunsdiuresraunaIngd USUInsU0998uaIngl n1sUSENIUAT
Wé’dmuﬁaizﬁamwmmgm ASMIATILUINIAUAERS mimﬁmﬁﬂiuLaqa%\i‘waﬁma% 139N
U

Laboratory for physical chemistry consists of molar heat of solutions, colligative
property, molar conductivity, partial miscibility of mixture, partial molar volume, standard Gibbs

free energy, kinetics parameter, molecular weight of polymer, Adsorption

256352 mMesgimanifeniesie 3(3-0-6)

Instrumental Methods of Chemical Analysis

10sAUNDU: 256252 LATIAATIZH 2

wannsYeINT i wimaaiifeiaieslle nouiiaznsusegndldiaiosdionaaiun
nslwlauns 1wy dansthiloan-ddi0aaunlnsinlaued nisiseslas sznsuiinuavgesnduaiunlng
Tloes szneuindfatuanlnslnlnugs wasdudnfinddufiananamnaninsalnd wiesienialas
Wnns W 1 wialasunlnnsifuaslasulnnsiivesvaiaussouyas

Principles of instrumental analysis, theory and application of instrumental
techniques of spectrometry such as ultraviolet-visible spectrophotometry, luminescence, atomic
absorption spectrometry, atomic emission spectrometry and inductively couple plasma
spectrometry, instrumental techniques of chromatography such as gas chromatography and high

performance liquid chromatography

256353 UftRnsmaniiinseiduniesilo 1(0-3-1)
Instrumentation for Chemical Analysis Laboratory
nsldlusunsumeuRiumesdmiviinssinauazdanisdoyaiildannsiinszsilag

w3asile nisldiadesdemsaninguns THud Sansililoian 38194 Bunsisn n1sinnsSeuases

Tuiana msgandunasesezaey wazmsldiaiesiiomslasuninnsil oun ufalasulnnsiiiuas Tas

wivnsMveuvalIaNsTaULEe
Computer program for analytical data management obtained from instruments,

instrumental  chemical analysis by spectrophotometry such as ultraviolet-visible
spectrophotometry, luminescence, infrared, and atomic absorption spectrophotometry,
chromatographic techniques such as g¢as chromatography and high performance liquid

chromatography
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256361 \PilgREMNTTY 3(2-2-5)
Industrial Chemistry
arwdiuailulssnugaaimnssusing  Wundnnsduaaiiugumnaeiignamn s
wieflnuazinIoaddndmiumehaululssnugaanss
Knowledge on chemistry in the industrial plants such as principle of calculation in

industrial chemistry in order to train and prepare students for working in the industrial factories

256363 winnssunasanududuszneunisdmiulniad 2(1-2-3)
Innovation and Entrepreneurship for Chemists

Uadeiiugruvesnsiludusenaunts anudmlulunisuimsdnnisgsnadmsugisudu
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AnudAyvessruudnddmsudusznounislui mnusidesiuiiediun1stuuasn1samu ns
NEITUNITIUNUEINT wadansWisuuwnugsna nindaunmedyaiwaengmneiineides
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aAnw
Fundamental for entrepreneur, general concepts of business management for new

businessperson in chemistry and related, marketing and marketing plans, fundamental accounting

and importance of accounting system for new entrepreneur, basic finance and investment, case

studies of business plan, technical writing for business plan, intellectual property and related law

256364 nsinAnATIzRLazuA Uy nImIeAdl 1(0-2-1)
Critical Thinking and Chemical Problem Solving
nsflinAnwazuddgmmaaiinnlandinuasludiauszsiu lneadenisAningen

MneudiasUsraunsaifiFeuanluduou uasmshnsmeaesinde
Thinking and solving practices in chemical problems found in daily life by using

knowledges, experiences and experiments
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256423 nsdauATIEAILALIBUNIY 3(2-2-5)

Organic Synthesis

TIAURDU : 256222 LATiBUVIRE 2

naninaaLazmalalunsdunseiasdunid Insiaveuluanaluniseaniuunis
Fuasghansdund maAsunyileitu maeiuszszrinsaniveu-aiueu mjundeslulaiidunid
duAs1en UGATe100nTatu-3anTn NFUATISILUUBENNINT N1TRDNLULLALEUATIERANTDUNTE
981947

Criterion and techniques in organic syntheses, disconnection approach for organic
syntheses, functional group interconversion, carbon-carbon bond formation, protecting group in
organic synthesis, oxidation-reduction reactions, asymmetric synthesis, molecular designing and

simple syntheses

256433 wilianeliun3d 3(2-2-5)

Inorganic Material Chemistry

taRunow: 256231 wailalumnid 1

anadiluguientutagedunidulamg q msduaneitanedunid  audfvestan
ofunislunmsussgndliludiudin q auAdetegiuiifetesiutagedunid uasmaiama q Aldly
N3N Tanetunsd

Basic knowledge of various inoreanic materials, synthesis of inorganic materials,
properties of inorganic materials and their applications in various fields, current researches in

inorganic materials, and techniques for inorganic material studies


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

87

256435 wilvesgusluanaiasiguiges 3(3-0-6)

Chemistry of Supramolecules and Sensors

TaRunow: 256231 1ndletiun3d 1

fonuuazanuifiugiuresefifersugysluana TaoodAutuuasnsdufunuuus
NRaAkargNNALY Sumshzevesyusluiana nsvaudaiues leadidulessuuin leadiidulessuay
ToadlavieTn medindwmiumsiinszigusliana sauiinsmeaiasiduiuvedead-inas ndesilo
szauluana nsUssgnaldgusluanaduewuees nsdneadauaunvssandldlunmsviungluana
wuwefiieiulasiaine sunsizen ndanuBamile uazteyansannsalnd

Definition and basic knowledge of supramolecular chemistry, coordination and the
lock-and-key analogy, supramolecular interactions, self-assembly, cation-binding hosts, anion-
binding hosts, ditopic hosts, techniques for supramolecular analysis including determination of
host-guest binding constant, applications of supramolecules as sensors, applications of
computational chemistry to predict molecular structures, interactions, binding energy and

spectroscopy data of sensors

256436 WMALANIMANWUEIRNIEUIE1TUTENBUBTUYIE 3(2-2-5)

Characterization Techniques of Inorganic Compounds

1dsAune ;256232 Ladlafluvisd 2

nMIIanwUzlanIzUsaIsTUTENova tunIdlnawalacige wu anaﬁamu‘ﬁ Jumdes
wunuAnslawuud BidnasaumTwanuAnsIowuud Msesiginieanuseu leadnliaunuuns
wndsdlnlndidnaseualnlnsalnt waziondisdnnunsndy

Characterization of inorganic compounds using techniques such as fluorescence,
nuclear magnetic resonance, electron paramagnetic resonance, thermal analysis, cyclic

voltammetry, X-ray photoelectron spectroscopy and X-ray diffraction

256441 LﬂﬁL%qﬂaﬂﬁﬁﬁy’uqq 3(3-0-6)
Advanced Physical Chemistry
Srfaduriow : 256103 wafieadu
anuivilutegtumaeiidsidndluideniaus liSoulasusiaz Unsdnwienalyl
wiloudu Wy saumand wilfiui wivosuds gunsnTenvesluana nTeuIuNIsTeUfisenninas
waziadlgusilaanans
Current advances in physical chemistry with a different topic in each year such as
kinetics, surface chemistry, solid-state chemistry, molecular interactions, photocatalytic processes

and supramolecular chemistry
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256443 LATIAIDUAL 3(3-0-6)
Quantum Chemistry
Suradurion : 256103 wililoedy
V) AIBURY aunsuisoned lelasiauesnay ezneudiivaiedidnaseu msnawia
vadluana awninsalndveduiana
Quantum theories, Schrédinger’s equations, hydrogen atom, many-electron atoms,

formation of molecules, spectroscopy of molecules

256444 QUNNAAIANS 3(3-0-6)
Thermodynamics
Jyiaunou: 256103 ndliasdu
ANTRU U WEun1gly ngeine 9 vesguvnad1ans nsussendldndannig
adlnmanslunmsuniuussng q vesszuuiegluanizaugs uazliauna
Heat, work, internal energy, laws of thermodynamics, applications of mathematical

principles to determine the variables of the equilibrium and non-equilibrium systems

256445 il 3(3-0-6)

Surface Chemistry

Jyaduriou : 256103 oy

wiluantedu Wy Lsauaa useduiiy fuiin enusulunaeanssnautazesing
qmmwamam‘maqﬁuﬁa ms@jm%’umﬂmsmwuazmﬁ Usmgmsaﬁmﬂﬂﬁwmﬂaﬁuﬁa NTEVIUNITLIN
Uﬁﬁ%muu‘ﬁuﬁa

The basic surface chemistry such as surface covering forces, surface pressure,
surface areas, pressure in the circular tubes and air bubbles, thermodynamics of surface areas,
physical and chemical adsorption, electrical phenomenon of contact surface areas, catalytic

process on surface

256447 wilAgatunedes 3(2-2-5)
Polymer Chemistry
audid adurasmediued UFATen1neieunediuosuvusine q audinaad uas
menmvasedesfldludomndyd warafindinm warnediuessssuvid
Introduction to polymer chemistry, types of preparation methods of polymers,

chemical and physical properties of commercialized polymer, bioplastics and natural polymers
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256448 wiatianaaildsi@nddmsutinide 3(2-2-5)

Techniques in Physical Chemistry for Researcher

Srfaduriew : 256103 wafieadu

wiatlaaeg Maadilail@nd 1wy szneuiineselulasalnl aunudsiuuadslulas-aln
U aunuildianaseululasalny Wneuisduazlnsouauaniness dundesiunufnslowuns Avveisu
Feaaunuiiniassms

Techniques in physical chemistry such as atomic force microscopy, scanning
tunneling microscopy, scanning electron microscopy, X-ray and neutron scattering, nuclear

magnetic resonance, differential scanning calorimetry

256452 wdnaflemanifiiszvidugs 3(3-0-6)

Advanced Instrumentation in Analytical Chemistry

Adafuniou: 256352 myassimanaiseededie

ndnmsuarnsUszgndldiniasiiofinnesinianiduas wu n1sieseilngissnlua
warnsivaenweiios wadadunsagnilng nsimseilasisnaaiised insaslenauuaalalas
we3 Mdwszilagisiendisdngeasawudauninsalnl Sidnlnsmesueassnaulaeuresntuaiun
Iasuns dudndindanianaauddatuaiuningalnl wazdudnyinadwianaiaun — wuaalnlng
alnd

Principles and application of advanced instrumentation in analytical chemistry
such as flow injection analysis, near infrared spectroscopy, radiochemical analysis, instrumentation
of mass spectrometry, X-ray fluorescence spectroscopy, electrothermal atomic absorption
spectrometry, inductively couple plasma emission spectroscopy, and inductively couple plasma

-mass spectroscopy

256453 N3UsENALATIATIZN 3(3-0-6)
Application of Analytical Chemistry
Fpadunew : 256352 Mmszimaaiideiniesile
n1sUszendIsnIImanddieszi lun Malnseidaliuins danslilodn3dda
aninstlawng wazmeiadu 4 WWHHUAT s eI inszsit dide o1 wazens sauds
mageuaulylavels
Application of analytical chemistry methods such as volumetric analysis,
ultraviolet-visible spectrophotometry and other techniques for using as standard methods for

water, wastewater, drug and food analysis including method validation
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256454 ﬁigmﬁmwmLﬂﬁﬁmiwﬁﬁéjuqq 3(2-2-5)

Special Problems in Advanced Analytical Chemistry

Fpnfadunen : 256352 mmTsimaaiideiniesile

nsUsegneiisTinseilagldiedosenanlnsueituguaslasuninnnfidugs
nsdAnwiuaznismaaesiiiniuliddnlmsousifsiumaiaigndeswesnisiineidaisualag
wieafloduga n1sliAs1est nsinrumaneuarnnitausteya TudinImadeuaugnieesis
WATIZU

Applications of advanced spectrometry and chromatography in analytical
chemistry, case studies and laboratory work to acquaint students with proper techniques in
quantitative analysis by advanced instruments, data analysis, interpretation, and presentation,

including method validation

256455 delagiumamalinnueiiiiasen 3(3-0-6)
Current Topics in analytical technique
Artiaduniou : 256352 MIlaTginaaiisnensedile
shdeituaitluthgtuiitostumaiamanifivssst wieiinstugmaaiingi
wazmatnluUszendly
Current and modern topics in analytical techniques or advanced analytical

approach and their applications

256462 gaamnssuUlngiadl 3(3-0-6)

Petrochemical Industry

TagAv myduunadndusiandlnndsunuunaaduie Ugasenedidsadesty
NsTUIUNSReNkasUSUUT nanduanding witdu Insiaw Ty Jangladu wazanseslsunin

Raw materials, classification of petroleum products from original sources, chemical
reaction for separation and modification, products from methane, ethylene, propylene, butene,

butadiene and aromatic compounds

256463 WAllesIEN 3(2-2-5)

Ceramic Chemistry

Tassadsiiugiuresiagusiin audinusnennwesmaaivenssndin nsieses
imgAuuardiuysenavluasuseneuwsin nssvIumManwlinlugnainnssy

Basic structure of ceramic materials, physical and chemical properties of ceramics,
analysis of raw materials and compositions in ceramic compounds, production of ceramics in

industry
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256464 winldunalulaglugeamnssuadl 3(3-0-6)
Technology Trends in Chemical Industry
wnliunagnsidsunasegsnnivenaignamnssy maluladfldlulanuiaadl

affeluaidogne 1y Sumedidnvesassnd dlugnamnssuad urlumalulad inaluladnisadn

WUUTIADILATNTES A ULUUDE19TIALE7 mﬁﬂmﬁ%zmﬁaquﬁ M3ANINTAAUIFURUULATYTAR

IndvesUseinalng 1Asugiagin1n (Bio-economy) tAsugianyuiieu (Circular Economy) uag

\iTWgnade (Green Economy)

Trend and rapid change in industrial chemistry, technology used in modern world
of chemistry, for example, loT in chemical industry, nanotechnology, rapid modeling and
prototyping, zero-waste management, study of BCG model of Thailand, bioeconomy, circular

economy, green economy

256465 wialulagwediues 3(2-2-5)
Polymer Technology
‘waﬂmswumwaqmmﬂssﬂwmamn ‘Uﬂ%mﬂmmﬂssﬂmwamaau‘umaqwmamﬂ ans
ffuuazialass ﬂ’SuU’JUﬂ’WiSUU’SUNaGmm‘VIWE)aL?,JE)W]N6] Kif ﬂ’]i“UUiUIﬂEJﬂ’ﬁa(ﬂ 196739 ﬂ’]i“UU’S‘U
$OU NoAlDINAN WoAlaTABNNWEAN TINTINTNAFDUALTRAAY ¢ LU dudAnenusouLazidIng
Basic principle of plastic processing, processing factors affecting the property;
additives and fillers; process of polymer products such as injection, extrusion, thermoforming,
polymer blend, polymer composite including testing methods such as thermal and mechanical

properties

256466 faneansidosdu 3(2-2-5)

Introduction to Materials Science

laseasananvesiansie 9 1wy lavg widinduaznediwes laveuazlavenay n1s
Waguulasnavedlavzuazieniind msduaneiuagnszuiunainisunediues nsuszgndlined
wes wilupeunadnuaznsUszynald

Crystal structure of materials such as metals, ceramics and polymer, metals and
alloys, phase transformation of metals and ceramics, synthesis and processing of polymer,

polymer applications, nanocomposites and their applications
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256469 INBIFER T4 3(2-2-5)

Rubber Science

druUsznouuazautAvessTSHR NITANITINENNER NMTERNAY WU 81wy
suATU B19une wazenwdndy 9 audh® waznsldruesduaszdeianig 4 szuunsviiauves
Lﬂ%aﬁﬂﬂuqmmmiimmd W Lﬂ%@x‘iUﬂNﬁuEJ’NLLUUﬁENQﬂﬂéI\‘i w3nsnanenauule wazansieadidmsu
graitolfenaautRiniudons nasuiumssay nseuIuMITugy nTEuaInet wagnisvadouanR
\ana

Composition and properties of natural rubber, management of fresh rubber, raw
materials production such as rubber smoked sheet, block rubber and other types of rubber,
properties and application of synthetic rubbers, system of machines in rubber industry such as
two roll mill, internal mixer and additive for rubber to provide the require properties, rubber

compounding, rubber curing, rheology and mechanical testing

256471 wilAeafuannzwndeuuazanuaense 3(3-0-6)

Environmental Chemistry and Safety

NANTZNUVDIAIILALI VLAY 9 ﬁLﬂuﬁﬁym@iawwéuaz?dLLmé’auUizmwmm Taun
nMaAnuaRwmail ¥ LagnIsRuLarNTIALAS TngidulFAseneiiiisados anuuaensdelu
msvhauieivasied wlfoanalunmslivesujiineiiedsasnds msdanisvesdedunsne
fiduansed wazwuwimanisuslnandnsrfitanseiidussiusenovesaande

Effect of chemicals on human and environments i.e., water pollution, air pollution,
and soil and agriculture pollution by focusing on related chemical reactions, safety of using
chemicals and working in laboratory, chemical hazardous waste management, and guideline to

safely consume products consisted of chemicals

256491 1Ase9uAll 3 nihein
Chemistry Project
mMsfnAuAiMEeITULE IS Inemansd Tnefennsdiivineuazanenssunsiiu
frua wiowiaiiaueuaramamidodusuidu
Study or research based on scientific methods under supervision of advisor and

committee including research presentation and writing thesis report

256494 nsineusumseRnaulumsUseme 6 MIunn
International Academic or Professional Training
TiasfneusuriernauluisUsemeadnuad vienuiiieides
International academic or professional training in chemistry or other related fields
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256495 annafne) 6 MUIwnA
Co-operative Education
n1sRnuuAnuaniadnwinglunilsnuniasgvseiensu nied19Usene tnglasu
ALLIUYBUIINUIINY1SY
Professional training in governmental or private organization or in foreign country

under permission from university

256497 Suunuesnsitodesdunani 1(0-3-1)
Seminar and Introductory Research in Chemistry
s1e0umsisemuaiidosdiu Tnefinnsfuaitenanssnsdassnevauise wasvinis
npasuieduiienisraunsallunisvinaudde
Reports of introductory chemical researches that include literature reviews and

performing basic labarotory works for gaining experiences in conducting research

256498 nsrnauluanulseneunis 1 2 wiHein
Practical Training 1
Aniinueiunszuiumssan nMIeuANAMAIN MINATI Wazausdug Mfeides
TuanuUszneumsgranmnssumalenvuiliietesiunamung
Practical skills on production process, quality control, analysis and related areas in

private organizations in chemical industry

256499 nsRnalugaulsznaung 2 2 wuene
Practical Training 2
Anvinwedunmside nsiaumdndoe wasnudindy o fAdesdes luaaudsznaunis
gREMNTINAALENTUTALITRITUN s LAT]
Practical skills on research, product development and related areas in private

organizations in chemical industry
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256524 HARAYISTTUYIRLAZ NITAILATIZN 3(2-2-5)

Natural Products and Synthesis

MsTLUNUsEINYRIENSHANAeI5STUNR AuduiusAieadosomfladdusing o
fumnudedhvesansnanfsisssuid Tufnisuenansliuianiuaznismsaasulassaialagldain
Tnsalnd msdaamgransusenousssunifiddnunein uazaruduiusvedlassasafunseengms
et leethutlgmusaniddvaiotagtuiiinala

Classification of natural products, correlation of functional groups with reactivity of
natural products, separation and structure determination using spectroscopy, synthetic methods
of some natural compounds and correlation of their structure and biological function with

emphasis on problems of current research interests

256528 nsuszenaldlansunsudduluduniddunsiei 3(2-2-5)
Applications of Transition Metals in Organic Synthesis
nmsldlansunsudtuludunsddunsien lneduljisenisldarsusenauidedauvas

Tanzunsuddudunsnzdadlunisasaiussseninemivsuiuasueu UfAseneendindu Sendu was

nsUszgndldluniseeamnssueiidnnssn
Concepts for the use of transition metal complexes as catalysts in organic

synthesis emphasizing the transition metal-catalyzed reactions for the formation of carbon-carbon

bonds, oxidations-reductions, and their applications in industrial fine chemical synthesis

256533 willpoosfuiuduguazmaniendnual 3(2-2-5)
Advanced Coordination Chemistry and Identification
nouvesiuseluasusznaulaeiiiuty Nauauiunan nufeesivialuiana awes

lowndl NMsfinyImeaunacmansuazgurnanans n1sesulenalnuasufisemaaiielunsguiaviia

willaeesAutuveanstiliana nsnendnuaivesasetuvsdnemataiiadesuuniuanislowuud
awnlnsalny Bidnasoualuislowuud dunsusaaninsalnld saunuaninsalnl leadnliaunumms
wazweallassdiond

Theories of bonding in coordination compounds, crystal field theory, molecular
orbital theory, stereochemistry, kinetic and thermodynamic studies, elucidation of some inorganic
reactions and mechanisms, coordination chemistry of biomolecules, identification of inorganic
compounds using nuclear magnetic resonance spectroscopy, electron spin resonance, infrared

spectroscopy, raman spectroscopy, cyclic voltammetry and X-ray techniques
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256539 nsenenadana 3(2-2-5)
Molecular Imaging
wadanssenndildlunianisunmduaenadaineveasad (Suensle 787 oaft 53
 Wavesivawud dans1w1inl) Msduasizikarn1svadeuvasaudisiasiiilumaiaciig o
Imaging techniques in medicinal use and cell biology research (MRI, PET, SPECT,
Fluorescence, Ultrasound), synthesis and testing of properties of probes for the various techniques

256552 mMyATzilassassazaniAnIeLadl 3(2-2-5)

Structural and Chemical Property Analysis

wadae q AlTunshemeilasadamanivavaudfvesans wu Guadosuun
winslouuud uaanlnsued gessasudadninalnd mylnneidemadansidsiuuias s
nsuidsresisdidnduaziansou n1slinssiosdusenevnagmstinseiluszduiiuiademaiaga
AN U AUalnsalnTuuunszaena 1y 9anssAuBannTauLUUEINTIA wazdeay Janssml
IPAGELRY

Various techniques for analysis of chemical structure and properties; nuclear
magnetic resonance, mass spectrometry, fluorescent spectroscopy, X-ray and neutron diffraction
and scattering, chemical composition and surface analysis; energy-dispersive X-ray spectroscopy,

scanning and transmission electron microscopy, atomic force microscopy

256554 wiiAszad el 3(2-2-5)

Electroanalytical Chemistry

nguitugenuaiitiaseiddiin wu nudlowss luloduees roudnlnwes
AaAlnInTTIues Aaeuwes Iwa1lsns wl aunuuesuazuouUalswn’ waznsussenaldlususig o
W Lneasmans daandon Aadnngn 91 granmnssulazndvIne Wudy

Advanced theories of electroanalytical chemistry such as potentiometry,
biosensor, conductometry, electrogravimetry, coulometry, polarography, voltammetry and
amperometry including the application in different areas e.g. agricultural and environmental

analysis, clinical chemistry, food, industrial and pharmaceutical applications
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256557 wmATiANswS LAz IS LENa1 e ioNTIATeinIuad 3(2-2-5)
Sample Preparations and Separation Techniques for Chemical Analysis
ndnnsuagnsUszgndliduguoanaianmsnsuiaznisuonaisiaegns n1sgesms

frogademaluladfiviuads wu nslddansneninie lulasondielunisges msusnansfiaulasen

na1sileg U n1sanaalsavendinie nsanassavesdszaululas n1sadinnae3s
yUilainsinearigdn

Advanced principles and applications of sample pretreatment, and separation
techniques prior to chemical analysis using modern digestion techniques e.g. ultrasound assisted
extraction, microwave-assisted extraction and analyte separation from the sample matrices such

as solid phase extraction, solid phase microextraction and supercritical fluid extraction

256562 wluwmelulaguasnisussendldivianmans 3(2-2-5)
Nanotechnology and Material Science Applications
infivesansUsznouiifilassaiieseiuunly Yadouazmandouiaguilulagldismaiadl

auli mMInsIamdnvaziane wasmsuszgndvestulanaiifilassaiiauuusing 9 1wy synialuseiv

Wl Ausaufisenseauunly
Chemistry of compounds with nano-scale structures, chemical strategy and factors

contribute to preparation of nanomaterials, properties, characterizations and chemical

applications of the molecular architectural structures such as nanoparticles, nanocatalyst

256575 ANTOONLUU AL NI 3(2-2-5)

Drug Design and Development

o

NIPUIUNTAUNULAEIAILIAIET TN Tund1Asieni15eengaveswien N13eaniuy

i
wazUsuUgunyilsiduvesluanagiiion1seengnsnatuy n1seenwuuIsnisiiieduasieianseyius

vasgmaniululinaunn wazn1sedusieanddelutagiunieitesiuiaiinieen
Drug discovery and development process, pharmacophore, chemical structure
modification for activity and property improvement, combinatorial chemistry and high throughput

screening, and discussion about current researches in medicinal chemistry
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256576 nsliuselevianingrumaaiaunse 3(2-2-5)

Utilization of Organic Material

wdanusloada unamdanuaindima msidsugunaznisldussloviaindua
TagAvdunigainiivuazdnd arslulawnsn WUsiu Gfin wavelavinfugll wazni1sunludssyndld
Uselowil 1wy wodlwesdinin ddou Lavananonns

Fossil fuel and energy resources from biomass, conversion and utilization of
biomass, organic materials from plants, animals, carbohydrates, proteins, lipids, secondary

metabolite and their applications such as biopolymer, dye and food coloring

256582 wilasinisdauande 3(2-2-5)

Environmental Analytical Chemistry

Sunouiiieatostunsinssinddaunnden nsueslam mafiufogns msidenis
NSLATIUFIBYNE N1TIATIER ﬂ’]iﬂﬁymuﬁuaua N1595UNYNEA N1TII8UNE ’Jﬁmmmu LLauﬂ{]’iuLUEJ“U
miima\‘iﬂmmw W3 fimesin 9 11J1/mLﬂﬂuﬂ’li’smmmwmmLL’maau nann1sLAUAI9819tn 81
AU 8T NTINWIANINAIBYN ﬂ’]SLGﬁEJiJGYJ@EJ’N ’Jﬁ’JLﬂi’WMm’J@EJ’N mmmww‘lmﬂ%msama N3N
AnszaiuaUssifiuannvasdauindey safivnsenna ¥ uaviu lnsedomaiauazirdesiionuei
WATITA

Steps in environmental chemical analysis, problem defining, sampling, choice of
methods, sample pretreatment, analysis data evaluation, interpretation and reporting, standard
methods and regulations quality assurance, common chemical parameters in environmental
analysis, environmental sampling and preservation, sample preparation, analytical methods and
instruments, environmental analysis and assessment for air, water and soil pollutions by

instrumental analytical techniques

258101 Frimendecd 3(3-0-6)

Introductory Biology

Ao TAvesdstitin sulouiBmaineimans asiaivesdeddin lassadauay Lum
UoATHvRNTad Tugmans lassaiauaznihivesity Tassaanagniifivesdnd nalnmsiAnitaminis
ALV YediliTin Ujduiusuesdilitinuasdunndon uagngingsy

Properties of life, scientific methods, chemical building blocks of life, structure and
metabolism of cells, genetics, structures and functions of plants, structures and functions of
animals, mechanism of evolution, diversity of life, interactions between organisms and

environment, behavior
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258102 UURN53IINeN 1(0-3-1)

Laboratory in Biology

ANuUaendeluiesljuninig ndosqanssed waduazeasuniuad NMSWULYaEd 113
dﬂawamé’ﬂwmzﬁ’uﬁqﬂﬁu ANNVAINVANEUBA AT TR Lﬁym?f@ﬁ% 1ASIAS1UAL AT UV INY
TAseasuaznsineuYesdnd dueined

Laboratory safety, microscopes, cells and organelles, cell division, genetic
inheritance, diversity of life, plant tissues, structures and functions of plants, structures and

functions of animals, ecology

258300 mMsfeasmnainedans 3(3-0-6)
Scientific Communication
nslddeuazmalulaglunsdeansanuimaineimans mslinssviagininyde ns
thiaueasdanudlaglide fasuuvumsfuiuazmeduinosiu
How to use media and technology to communicate knowledge of science, media

analysis and criticism, knowledge presentation by both printing media and internet platforms

258373 msuFInmEmuTIndagdu 3(3-0-6)

Biosensor for Modern Life

mimmmw‘[,uﬁﬁ]ﬁmummmﬂ‘*ﬁumu MSUANE NISINEAT TRINYIAINT INAEns
91913 uazdwInday 18 wumum'ﬁai’mmwwamw mmumiﬂiuaﬂﬁﬂumu $19 9 LU N3
Gli’l‘\]ﬁ@‘Uﬁﬂﬂﬂ?i‘ﬂ‘Uﬂu‘U@ﬂI‘UW]‘Uﬂ‘ULL@‘LAGl‘U@ﬂ, a@@mmqmuiw%, U{]ﬂiﬂ?i@@ﬂ%‘d@%@ﬂleﬁuﬂ’m
wortwelsiun3Ansuanwes, watdaroad lulaTuIaIud, N1TIATLET LAYNIIASIAABUINENT
WugnsT warnslidumesidnvesassndsmdudiiuidanm msieneidaimnditeady
Uszansnmueasnfuitanmluwiauly audume wazasnindede fiflegluilagiunaglueuian

Current biosensors used in medical, agriculture, forensic, food science and
environmental purposes, etc. basis of biosensor for fabrication in different applications,
protein/antibody-based sensors, electrochemical sensors/transducers, redox-enzymes in
amperometric transducers, quartz microbalance, optical methods, nucleic acid sensor,
elaboration feasibility study of how biosensor integrated with internet of things (IOT), critical
discussion with performance (sensitivity, selectivity and reliability) of methods for current and

future trend
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258375 FIINYIVDIANUYTAENITRTEUNT L d AN Y 3(3-0-6)
Biology of Senescence and Preparing for an Aging Society
ynquifuguluiiveerussin nalndesfudmunsmnnmwessad o1n13ves

Sasesreuts UssifuddydmunisvzaoTouasiiugaunm Ussrnsmansdasony nsldeuas

Tnwunmsluggeeny meluladuazuinnssuiiodsnuggeeny
Basic theories in aging biology, introductory mechanisms of cellular senescence,

premature aging syndromes, key concepts of anti-aging and regenerative science, demography of

elderly, drug use and nutrition for elderly, technology and innovation for aging society

261103 NandiTosdu 3(3-0-6)

Introductory Physics

adnmanildluiidnd ngmsedeuinazusdliuans nulagndany lsmduuagnns
PU m’il,ﬂgﬁ]u‘ﬁlLLUU%HULL@%LLUUW??Q aulRvedans naransveslua Ui’]ﬂgmiﬁﬁﬂﬁlu weslulawdng
i uazusimdnlai 2seslfidesiu Handgealsl

Mathematics for physics, law of motion and gravitational force, work and energy,
momentum and collisions, rotation and rolling motion, properties of matter, fluid mechanics,
wave phenomena, thermodynamics, electricity and magnetism, basic electric circuits, modemn

physics

261113 UfTRnsHand Jossu 1(0-2-1)
Labortory in Intoductotry Physics
UftRnsfuguiiaensdostuidemmeiniandidowiu ngnisiedend wsdiudas

NULATNSNU TUdNLarn1TTY m'im?{auﬁl,wumu autfvesaans namansveslua Us1ngnsed

pAuLazieDed Woslulaudnd wiwnlnih 2sslaidesiu Nandyell
Basic laboratory in correspond to the contents of introduction physics: law of

motion, gravitational force, work and energy, momentum and collisions, rotation motion,
properties of matter, fluids mechanics, wave phenomena and chaos, thermodynamics, electricity

and magnetism, basic electric circuits, modern physics
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261362 1INTINGT 3(2-2-5)

Metrology

USUIUNNINBANLAE SEUUNUIY SEUUVBINITIA N1IATIZILAENISUEAINANITIA
AnuldLUueun1INTIn IATFIUNNUINTING mmﬁwmmgwqﬂmﬁﬁ UINTINYIAUINGIANERS
waznalulag

Physical quantity and wunit system, system measurement, analysis and
measurement results display, uncertainty of measurement, metrology standard, standard

equipment calibration, metrology of science and technology

261386 Tanmansifutouaioiounnd 3(2-2-5)
Materials Science in Medical Device Manufacturing
UssianvesTaniildaumsnsunnd msiedeuiangunsainnanisunng nsndeuas

sﬁugﬂia%%ﬁlLfd]lEJ’J“ZSJJENﬁ’UE]]UﬂiEﬁWNﬂ’liLLWVIET nsnaasvandAlBenanaziadvesian nsnaasy

UsgAninmuesianmianisunng msinszvinisidaiuvesianiunisidamumenisunmg laseasnaves

Tan AoulNEANIINITUNNE
Type of medical device material, coating of medical equipment, metal casting and

forming related to medical devices, testing of mechanical and chemical properties of materials,

performance testing of medical materials, analysis of the compatibility of materials for medical

applications, structure of medical composite materials

277522 NTLUIUNINAALLTIAN 3(2-2-5)

Ceramic Processing

fogavililunszurunsnangramnssneiind auautAimaaiuaznisnieninyes
AU warnsdsuudasiiiniu nssuinnandendafuiienind wsnaresnszuIunImanse
autfning q vewmAnSusisniindsdianing q 1wy idesdufumn inTesqudust Taguul wlindaeu
wodnuarw U ling N13AIUANAMNINNENSUIEINE

Raw materials for industrial ceramic processing, chemical and physical properties
of raw materials, unit operations in processing technical ceramics and the effect of these
operations on the properties, for example in pottery, sanitary ware and refractory, as well as
contemporary issues in ceramic composite processing and nanoceramics, quality control of

ceramic products
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277543 mﬁmmi%\‘uﬁﬂLLazﬁﬁLﬁﬂiuqmaWﬂﬁiu 3(2-2-5)

Waste and Wastewater Management in Industry

Usziamuazunasiaveadslugaaimnisy nmsieszsimaaiiiienisuonyuszian
UUnLazndInvedds N15an99ldsdunsiy Uizmwuaxﬂf’]Lﬁﬂiuqmamﬂﬁu walulagnistrdauay
ﬂ’]iﬁ’ﬁﬂﬁ%ﬁﬂqmﬁ’mﬂﬁm Forruadmurendsuardundey

Types and resources of waste in the industry, the chemical analysis for grouping
treatment and disposal, types of wastewater in the industry, appropriate technologies for

wastewater treatment and disposal, environmental and safety guideline

277553 weluladnszuaunstugundnssinediues 3(2-2-5)

Polymer Processing Technology

nIzkaIngt wgAnssuvesluailaounazusuiiladow audflaladaladin n1sin
audh nanseuaine Jafefifiadoautfimenssuaine) wdnmsmstusUnandasinodiues nsdndn
LLUUﬁﬂELaEJ’JLLaWj nseauuuiindn msvhildnd mssasanas maedeu Ty mstudule wavns
sanuurlnaielou aAnuduiussznielassaduazanthveinediues

Fundamental of rheology, newtonian and non-newtonian fluid behaviours,
viscoelastic properties, measurement of rheological properties, factors affecting rheological
properties, principle of polymer processing, single and twin screw extrusion, injection moulding,
blow moulding, calendering, coating, foaming, fiber spinning and transfer moulding, polymer

structure and properties relationship

277561 geamnssullnsdeunayilnsiail 3(2-2-5)

Petroleum and Petrochemical Industry

sl M3d1593 warn1swaadlnsiden widinwaynsuenndnsuendingaiinng
nan asUlnsiedanleaiiuduazeslsundn n1suiUlnsideululduselosdamunng 9 wu feveiy e
sysumRd U htudends iusy

Generation, exploration and production of petroleum, source and separation of
petroleum products, petrochemicals production from olefins and aromatic compound, petroleum
applications such as liquefied petroleum gas (LPG), natural gas for vehicles (NGV), fuel oil etc
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369481 NTADUINYIFNENT 3(2-2-5)

Science Teaching

ANNITEOUINGIMIARNT TINWENITAALAZNTTUIUNITNINGIAENT JULUUANG 9 Tu
NFADUINYIFNENT NITIALErNITUIZIIUNG NITADUINYIAIEAT LUINITINILNUAITAOUINGIAIENT
nsAeseitdyminisiseunsaeu Ingremansiazn1sujuRnisaeuineimans seauussaufnwinas
fsgufAnwineudu Tuansensiseuiing1mansdinin Ingrmaninienin Ingrmanilanwazeinie
wazwalulad AanssuEsuvangnsine1enans

Principles of science instruction, thinking skills, science process skills, models of
science instruction, evaluation and measurement of the instruction syllabus designing, analysis of
problems in science instruction and laboratory in primary and lower secondary school which are
composed of life science, physical science, earth and space science, and technology, science

related extracurricular activities

369482 N3IANSSEUSLAL 3(2-2-5)

Learning Management of Chemistry

Whvsemsinnisieusied wnAneiiinaimedeu Suaznaisnsianaseusiad
nsUszifiunanisidoudiadl do waluladuazunainaiSeuidmiunisdaninieuiiadl msoonuuy
Aanssun1sseuiviaenndesiukuIAaniuail nsinufdinisdnnsiseusiad

Goal of teaching chemistry, alternative conceptions in chemistry, teaching methods
and teaching strategies in chemistry, learning assessment in chemistry, media, technology and
learning resources for teaching chemistry, design a learning activity that is suitable for chemistry

concept, practice in teaching physics
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411221 Fuadl 4(3-2-7)

Biochemistry
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Chemistry of carbohydrate, lipid, amino acid, protein, and nucleic acid, enzymes
kinetics and catalytic reactions catalyzed by enzymes and coenzymes, hormone and nutrition,
structure and organization of genome, entire process of gene expression, and regulation, concepts
in molecular biology and advanced techniques, bioenergetics, metabolism of carbohydrate, lipid,
amino acid, protein, and nucleotide, molecular techniques and bioinformatics, laboratory
principles and skills in buffer, spectroscopy, carbohydrate test, lipid test, amino acid test, enzyme
kinetics, and DNA and molecular biology techniques including case study related to health science

or science and technology
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3.1.6 ANMUNUIBYDIUAVIAEIV
Tundngnsimenmanstadin arvivied siaseivissnousiediay 6 i wendu 2 g

YAay 3 i AANUNUNY Al

1. ANUVINEVINAUTHAYAN 1 Ao T¥id 3 Fusn

favUszananvIIv
001
251
252
254

255
256
258
261
277
369

411

2. AUVNIYYDUAVINE YA 2 Aa 9 3 fInas

LaUnaNUIY
LAUNANAU
1a% 0
8% 2
a3
18 4
8% 5
1av 6
@ 7
8% 9

RN
Vel
TValanaN
RN

Vel
RN
Vel
TValanN
RN
TValanaN

YUY

104

mm Wondershare
H  PDFelement

W Anw Y
UIAULNUNANUDIAEINYIFNERNS
AVIBAUAFNERNS
A1UIVINYINITADUR AT UAY
walulagansauna

ANUNIYADRA

a1vIv LAl

#1971V 1TIINYN

augand

A3 ANYAAIMNTTY

AUV NINYANERSANY
YDIRULANWIAENS

A1 TUAL
YDINULINGIANANSTNITUNNE

: UANBYNITUYDITIYIU

s wanenuIanyluaviun

VIRERR wilvhly

RN ERINER]

VEIRERN wiletunsd

7 adnN wilgeland

Vel LATAIASIZA

QURN \PIlREIMINTTY

ITRERE wildug

TValanN MSANYDETY RN1U INENUs

LAZEUNUN

wavanien: uanssEAuANEINdevaalan v luntianyluaivi vty 9


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

105
3.2 fe-unuana MuiuazangAiveeIse
3.2.1 219138UsEdmaNgns
AsTANSHIU
o - Viidsa (v./dUn A
i Fo-uwana PRI A UL ER dusanmsnenanaandy | Usana | nsfnen n13AneI)
N3 NNSANEN —
(w.e.) . Watda
Jagiu | .,
wangnsil
1| weam ¥.28n50d T99ANANT19150 e, | memansuas WM uLAng ny 2546 8 10
wiey LAy wialulagnedwes
(MENFATUIUIYR)
MU, | wWoRwes UNINYINDEIVAIUATUNS e 2538
2 | UNEMANAT FUNSIUY | T89ANERTI1R15Y Usa. | Ladl unIneaeLdedlng ey 2558 8 10
mu. | wad AN 8L T gl Iy 2552
3 WNEIYYIT TBIANANTIANTE wma. Al PHANTUNIN Y Tne 2552 8 10
Saunnsiiving WA |l PANTUNTIN Y ne 2544
mu. | wad WIS T gl Iy 2541
4 | weanUi watan | Seuansansd wma. | ef WIS T gl Iy 2546 8 10
ma. | el WIS T gl Iy 2540
MU, | LAl UPNINYNREVOULNAU Iy 2538
5 | Wl SAUNTRing | S09A@nsnanse Ph.D. | Chemistry Virginia Tech USA 2545 8 10
MU, | LAl UPNINYNREVOULNAU Iy 2539
6 | Wi athudles SO9ANENTIANTY Ph.D. Human Oregon State University USA 2535 8 10
Development of
Family Studies
nfa. LAl URVINYIRYATUATUNS ey 2523
NsaUszaruling
nfu. | LAl URVINYIRYATUATUNS ey 2521
ATAULEY



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

106
ASTNEIY
o - Viidusa (vu./dUn%A
i Fo-unuana m:muawm qni'gm #19173%1 FusanisAnenangandu | Usewmd | AsAne ANsANE)
! AYINT AIANEN :
(W.A.) . Wailn
Jagiu | .,
wangnsil
7w Wewn S09ANANT19159 Ph.D. | Chemistry University of USA 2548 8 10
Foans Massachusetts
my. | weilengilazedl | aniveiduuig ny 2542
atluvsgussend

mu. | el RTINS LTIl ny 2538

8 | w iy And wugdyad | fiieeansiansg | Ph.D. | Chemistry University of Leeds UK 2553 8 10
wmy. | wiengisasiedl | unnivenduuing ny 2541

allunduszynd

mu. | wad LIV aee ey 2537

9 | wEIMNA gaamwien | giieeansiangd | ma. | Al PANTUNTIN Y Tne 2549 8 10
WU, | Al PANTAIINE Y vy 2542

10 | weuaun ﬂé;’]mﬂ Q’ NYAERSI115Y Ph.D. Chemistry University of Newcastle UK 2544 8 10

upon Tyne

ma. | el I aeTelnl ey 2537
mu. | Al NN STl ny 2535

11 | ineilan a3y | §Yieans1ansd | Ph.D. | Chemistry University of Bristol UK 2548 8 10
W |l PAINTUUNTIN IR ne 2541
mu. | Al UNTINYISeLT Il ny 2538

12* | Weaneini noeen Hemans1ansd | e, | LAl ANV vy 2554 8 10
ma. | pdletunse UNINYIVAVAIUATUNS ny 2546
mu. | Al UNINYIVAVAIUATUNS ny 2544

13 | Selnndjelinsins Aiemans1ansd | Usa. | el R PRRIHYE vy 2546 8 10
13yl mu. | Al WM uLAna ny 2543
WM. | indlgnavnsTy uninendedeslv vy 2536



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

107
ASTNEIY
o - Viidusa (v./dUn A
4 y AUNLNIS AR a o s . < -
f Ya-wwana - ~ #1799 dgusanisAnwianaantu | Ussma | nsAnen n13ANEN)
N3 NNSANEN -
(W.f.) o Wwatdn
Jogiu |, &
wangnsil
16% | wpensnay gauuy HYemans1ansd | e, | LAl WIneaedel ng 2546 8 10
a a (% a 1
mu. | Al Y Qe IGIIN LYY ny 2538
MU, | Al unIneaeLdedlng ey 2529
15 | uneamgiy Qwin Aemans1ansd | Usa. | walulagUlnsad PAINTUUNTIN IR ey 2556 8 10
. AmnsTuedl URINYIRYETTUAERNS ey 2552
a a (% a
wmu. | ad UIVEIAEUATI¥NT ny 2548
16 | wesauuv luiun HYeA1ans1a1se | Ph.D. | Chemistry University of Bristol UK 2556 8 10
ma. | el UANINYIRBLNEATAENT ey 2551
mu. | wad URTINYIUNEATAENS Iy 2549
17 | weanviudan AYIEAIEnI1a1se | e, | Led PANTUNMIN Y Tne 2556 8 10
wugilsavana wma. Al PANTUNTIN Y Tne 2546
mu. | Al URTINYIYULIAS Iy 2542
18 | wwins Jgyeyrduns AYIeA1EnI1a158 | Ph.D. | Chemistry Graz University of Austria 2554 8 10
Technology
wma. | eideand UNTINYIBLTANG Iy 2549
mu. | wad WIS T gl Iy 2544
19 | weEAssau Q’ NYAERSI115Y Ph.D. Material Science University of Bradford UK 2555 8 10
UATIUUN WA | pdlgnaInnssy wInendemalulagnge ne 2544
FDUNATUYS
WU | AllgeaInnssy andumelulagnszaoy ne 2538
WA NTEUASIALlD
20 | W9AARST Usenund HYieA1ans1a1s8 | Ph.D. | Polymer Physics University of Reading UK 2549 8 10
WAL WeEans WA IduUARG ey 2541
NoANOT
mu. | pflgnavnssy uninendedeslv vy 2539



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

108
AN
N - Vildi5a (vu./fuami/Al
i %a-u'maqa m:muawm qni'gm #19173%1 FusanisAnenangandu | Usewmd | AsAne ANsANE)
N3 N13ANEN .
(w.e1.) . Walla
Jagiu | .,
wangnsil

21 | WNEEngss HYeA1ans1a1se | Ph.D. | Chemistry University of Aberdeen UK 2552 8 10

DIWNINUNT WAL piessikasell | avInendeuiing ne 2540
atuvsdusvend

WU |l W Ineduuding ne 2537

22 | wanyn sod HYieA1@ns1a1sed | Ph.D. | Bio-Materials Aston University UK 2555 8 10
wa. | Ulasedl PAINTUUNTIN IR ne 2544
WU | AdlgnaInnsIy unIneaedesin e 2540

23 | ueanash yones Aiemans1ansd | Usa. | el uInenaeLdesinl ne 2550 8 10
Wy elBunsd wIveaedesu vy 2530
ney. | Al wveReAsuAsunTlsn | lng 2527

wwadlan

24 | wsanmilagito gusy AIEAansNR1se | e, | uWnduenans UATINNTEULIATT vy 2555 8 10
WU, | A UATINIRBULSADS Tne 2550

25 | WNeTITIM NOAATUYING | ATiemansnansd | Usa. | Al wveaedesl Tne 2548 8 10
wma. Al wveaedesln Tne 2540
WU |l uIneaedesil e 2537

26 | w999 Bud waid1 | fRiemansnansd | PhD. | Chemistry University of Newcastle UK 2554 8 10

upon Tyne

Wl wInendeLdesil ne 2545
WMy, | el UATINNTEULTATT vy 2542

27* | uNaNMdyYd #navas | JPiemansnnsd | me. el PAINTUUNTIN IR ne 2551 8 10
Wl PAINTUUNTIN IR ne 2545
WU, |l unInenaedesil ne 2542



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

109
A19EN1560U
o - Viidusa (vu./dUn%A
o 4 ANLNUINIG A - o & a o = =
7 Ya-uwana Agns ﬂ';iﬁ;]‘t-ﬂ #1130 dusansAngrnga iy | Ussind | nasAnen mmnm?
(W.A.) . Wailn
Jagiu | .,
nangnsil

28 | wwaiy Iy HYeA1ans1a1se | Ph.D. | Chemistry University of Alabama USA 2545 8 10
mu. | el WA IduUARG ey 2537

29 | Mr.Filip Kielar Q:J: NYANENTINTY Ph.D. Chemistry Durham University UK 2551 8 10
M.Sc. Organic Chemistry Institute of Chemical Czeck 2547

Technology (Prague)

30 | Mr.Gareth Ross Q'iaﬂﬂamiﬂmiﬁ Ph.D. Polymer Chemistry | Aston University UK 2552 8 10
B.Sc. Chemistry (Hons) Aston University UK 2547

31 m\‘im’aq"mﬁ‘wﬁ UNYA 919158 Ph.D. Metallurgy University of Birmingham UK 2548 8 10

and Materials

ma. | el ARSI T gl Iy 2540
M. | indgnavnssy uninendeeslv vy 2538

32 | welifies ASUTI9A 919158 Ph.D. | Chemistry University of Leeds UK 2541 8 10
ma. |l WIS T gl ey 2530
mu. | el URTINYITYAWATUATUNS Iy 2528

33¢ | wnsywun Yudeiiand 9139158 Ph.D. | Chemistry University of Bristol UK 2559 8 10
wma. | el URTINYIUNEAITANENT Iy 2552
mu. | el URTINYIUNEAIAENS Iy 2550

34% | WEEviduR WNAKE 919156 Ph.D. | Organic Chemistry | Stockholm University Sweden 2561 8 10
ma. | Al unIneaeLdedlng Ing 2555
mu. | el unMIneaeLde s Ine 2553

35 maaqaizﬁ 1589 919158 Ph.D. Organic Chemistry Tokyo Metropolitan Japan 2542 8 10

Univeristy

M. | edidunse URMINY RN ey 2538
mu. | el LAY TIUANAG ey 2530



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

110
A15EATEHOU
o o Vidnse (va./dUawi A
4 < ALAUINIS AR - o e o - =
9 Ya-uuana - - #1979 gusansAnenanaganiu | Useimd | nasAnen ANsANE)
9015 A15AN®YN -
(w.e.) o wada
Jogiu |, &
nangnsil
36 | weanviedss dulseny | 019138 wmy. Al LRIl g 2538 8 10
a a LY a 1
MU, | Al LRIl g 2534
MNEe): * MNeieenNTISURATeUNANgNS
(4 o
3.2.2 919158U5231
o - Undusa
4 y AULNUINIS AR - . o o
9 Ya-wwana - #1013% gusanshnenangarty | Ussmd | n1sAnen
9015 A1SANE
(W.d.)
1 | w9a v.28n50) S84A1ANTI195E Us.0. INeFENILAY UNINeIFeNAnG g 2546
wigey Ay wialulagnefues
(MANgATUIUNVIR)
MU, woAas UINYDUAATUASUNS e 2538
2 | W9ANINNANT FUNSIUE | S9ANERS1958 Usa. LAl LI eIl g 2558
a a o a ]
MWL, LAl LIl g 2552
3| WA S99ANENSI19N5E MW.A. LAl PHIANTNUNTIN IR g 2552
Faunsiving WM. vl PHIANTNUNTIN IR ne 2544
M. LAl LI eIl g 2541
4 | wsanUigen adan | s99mansnansg m.a. 1Adl RTINS LTIl ey 2546
a a o a ]
M. LAl LI eIl g 2540
M. LAl URNINYIBLYDULNY g 2538
5 | WEWe SAUNNSWYIng | S9AEns115e Ph.D. Chemistry Virginia Tech USA 2545
M. LAl UNINYIALVDULNY g 2539
6 | WNSAUN atuiies S09AANSI15Y Ph.D. Human Oregon State University USA 2535
Development of
Family Studies



http://cbs.wondershare.com/go.php?pid=5239&m=db

111
o - Viidsa
i Fo-unuana m:muawm qni'gm 191391 duSanmsAnwanaganduy | Usewmd | pnsAnen
! A¥INT N13ANYI
(w.e.)
AL, LAl URVINYIRYATUATUNS ey 2523
ANswUszaruiing
NA.U. \Ad URINYIREATUATUNT ey 2521
PG ITE !
7w Wove TOIMANTINTY Ph.D. Chemistry University of USA 2548
Foans Massachusetts
ML [ ER PRV VG AN REUAAS Iy 2542
nflofiuvsd
Uszand
M. Ladl WIS T gl Iy 2538
8 | wvinded wnglyad | dYiemansnsd Ph.D. Chemistry University of Leeds UK 2553
ML G Rp[tEAPAYIVGE UNNMINLIREURAR Iy 2541
nflotuvsd
Uszynd
M. \Ad unMIneaeLdedlng ey 2537
9 | WEINA gawnen | {NemanIIansed WA, vl PHIANTNUNTIN IR ne 2549
M. vl PAINTUUNTIN IR ne 2542
10 | wedupu name HYIemans19158 Ph.D. Chemistry University of Newcastle UK 2544
upon Tyne
ML \Ad URINYRETe ey 2537
M. LAdl WIS T gl Iy 2535
11* | wewdlan eddansyy | demansinnsd Ph.D. Chemistry University of Bristol UK 2548
Ml \l PHIANTUNNTING IR ne 2541
M. Ladl UNTINYISeLTo gl Iy 2538

mm Wondershare
®  PDFelement


http://cbs.wondershare.com/go.php?pid=5239&m=db

112
ad o &
I o ALAUINNG AR - o« - . ﬂwim,‘sa]
# Yo-uwana - s #1913 dusansAnenanaatdu | Ussma | mseine
! YNNG N13ANYD
(W..)
12* | 419aIn9shl oee HYI8AENT1A75E WA, vl PHIANIUUNTINE Y vy 2554
WM. wileliun3d IS AvAUATUNS ne 2546
M. vl IS AvAUATUNT ne 2544
13 | Selymgslinisins HYIemans19158 Us.a. vl WINeRELing vy 2546
w3yl M. 1Al WIS ULTARa ey 2543
M. \AlnanT Y wInedeLgeln ne 2536
16% | wpgnsnay gauuy HYIemans19158 WA, vl wInendeLgelu ne 2546
WM. vl wnveaedesl ne 2538
.. vl wniveaedesll e 2529
15 | weandgiiy guan HYefans1R158 Us.. waluwlagUlnsiell | asnsaluvnine de vy 2556
9. NIl UNTINEIRUTTTUANERNS ne 2552
M. Lpidl UINYFEUATIVEN e 2548
16 | wgsAUUN RN HYIeAEns19158 Ph.D. Chemistry University of Bristol UK 2556
M4l vl UNTINEIRUNUATANERNS ne 2551
WM. vl UNTINEIRUNEATAERNS e 2549
17 | weanaiudan HYefans1R158 .. Al PNaINTAINNINe Sy vy 2556
wusalsarana Wl vl PHIANTNUNIN IR ne 2546
M. Gh WAINGNFUUTAIT vy 2542
18 | wwing Yeygyduns HYIeMans19158 Ph.D. Chemistry Graz University of Austria 2554
Technology
Wl WATLGEN WINeSeNing ne 2549
M. vl wInedeLgeln ne 2544
19 | wanAsIsay HYIeMans19158 Ph.D. Material Science | University of Bradford UK 2555
WATIUWN WM. \Algnanng Y wnendemnalulagnge ne 2544
FDUNATUYI
M. wilgeamnssy | aontuwalulagnsyasy vy 2538

LNAINTEUATHTD

mm Wondershare
®  PDFelement


http://cbs.wondershare.com/go.php?pid=5239&m=db

113
N - Vdsa
4 4 AINUIMNIG AR - e s o " =
i Ya-uwana - o d1913%1 gusamsfnwanaanduy | Uszma | nsAnen
N3 QRECHITY
(W..)
20 | W9AARg Usenuu HYIemans19158 Ph.D. Polymer Physics | University of Reading UK 2549
ML Weenans U IneNduuing ne 2541
IGLIEY
M. \AilgnannIsu wInedesgeln ne 2539
21 | e A3UTeA HYIemMans19158 WA, WndvAans UNTINIREULTFAIT vy 2549
Wl vl IS AVAUATUNS ne 2533
neL.u. \l winedeasuasunsils | lng 2526
wwadlan
22 | WeEIEe HYefans19158 Ph.D. Chemistry University of Aberdeen UK 2552
DIWNINUNT ML wileswiiay. | uvInendeuding vy 2540
wnilaiunid
Uszand
.. Ll U INedLing vy 2537
23 | uagiay sed Q’ NEFENTI5Y Ph.D. Bio-Materials Aston University UK 2555
W, UYlnsiad PHIAINTNUNIN IR ne 2544
a a Y a 1
WU wilgeamnisy | uvnInedededlnl vy 2540
264 | u3aIEse ykod HYIemans19158 U3.a. vl wInedeLgelng ne 2550
aa a6 a LY a 1
WM. GGV wineaedeslvl vy 2530
a a Y a a a
N vl winedersusunsilsw | e 2527
wwaglan
25 | wenmitlegite gusu HYIemans19158 M9, Wndvmans UM INYIRYULTAIT vy 2555
WM. vl UNTINIREULTAIT vy 2550
26 | WNOTITIN NeegwNg | HYiemansnsd Us.. \Adl uninendedeslnl vy 2548
WM. vl uninendedeslnl vy 2540
WU vl wninendedell vy 2537

mm Wondershare
®  PDFelement


http://cbs.wondershare.com/go.php?pid=5239&m=db

114
oo &
I o ALAUINNG AR - o« - . ﬂwim,‘sa]
7 Yo-uuana A ﬂ';iﬁ;]‘t-ﬂ #1971739%7 dusansAneaindatiu | Jszwmd | asAnu
(w.e.)
27 | undean Bud waid1 | geemansansd | PhoD. Chemistry University of Newcastle UK 2554
upon Tyne
ML \Ad URINYRETe ey 2545
M. \Ad URINYIRBULIAS ey 2542
28* | UNAMSYA BNAVIT | {AeAansIngg WA, vl PHIAINTNUNTIN Y ne 2551
Wl vl PHIAINTNUNTIN Y ne 2545
M. 1Al UNINYISeLTo gl Iy 2542
29 | wwayi Iy HYefans1R158 Ph.D. Chemistry University of Alabama USA 2545
M.U. 1Al UINIFYUAAG Iy 2537
30 | Mr.Filip Kielar Q’ NYAENTIANTY Ph.D. Chemistry Durham University UK 2551
M.Sc. Organic Institute of Chemical Czeck 2547
Chemistry Technology (Prague)
31 | Mr.Gareth Ross Q"’mmamwmié Ph.D. Polymer Aston University UK 2552
Chemistry
B.Sc. Chemistry (Hons) | Aston University UK 2547
32 mqm’;@wﬁwé UNUR 919158 Ph.D. Metallurgy University of Birmingham UK 2548
and Materials
ML \ad URINYRETe ey 2540
M. \AlnanT Y wInedeLgeln ne 2538
33 | weliing A3UTHA 919158 Ph.D. Chemistry University of Leeds UK 2541
ML \ad URINYRETe il ey 2530
M. \Ad URINYIRYEVATUATUNS ey 2528
34% | Wy Yudiiond 919158 Ph.D. Chemistry University of Bristol UK 2559
ML \Ad URINYIRYLNYATATERT ey 2552
M. Ladl UNTINYINBLNYATANERNS Iy 2550

mm Wondershare
®  PDFelement


http://cbs.wondershare.com/go.php?pid=5239&m=db

115
o - Undnsa
y 4 AAUINIS AR - o & e o =
9 Ya-wwana - - #1013 dsanisenenanaandu | Uszind | nasAnen
39105 ASANEN
(w.e.)
35 | weAnilie 919158 Ph.D. Chemistry Australian National Australia 2562
Weunivena University
M. WARBUNSY 1IN ERNG vy 2551
M. LAl LI eIl vy 2548
36 | wamanaw whaety | 919136 Us.0. LAl LI aeTe sl g 2562
a a o a ]
ma. LAl U Inendededlny g 2559
WU vAl U INeaededln g 2556
37% | WegndvIR e 913159 Ph.D. Organic Stockholm University Sweden 2561
Chemistry
ma. vAl U INesededln Ine 2555
WU \Al U INeaededln Ine 2553
38 | wiwayasal 253 919158 Ph.D. Qrganic Tokyo Metropolitan Japan 2542
Chemistry Univeristy
ma. LALIBUNSE UNINeSeNRnG g 2538
a a o o
WU LAl PN INYIFYTIUAINA g 2530
39 | ueEQwel WANus 913158 U3, vl wInendeLgelg ne 2540
a a o a ]
VO LAl U Inendededlny g 2536
M. LAl LI aeTe sl g 2534
40 | uNanWiAllss YuUsEny | 813138 WM. vl wInedeLgelu vy 2538
a a o a ]
WU LAl U Inedededlny g 2534

mm Wondershare
®  PDFelement


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

116

3.2.3 219159NHAY
1aid

4. asdusznauieafuUszaunisainiaauny (MsiineniludisUssna aviafne wasnsilnay
lugarudsenaunis 1 uag 2)

mstinaululssnugravnssumiaadl Tumiiinds aauauaunm 5suagimu svuy
AunnazAIaensy wisknlumhenusens felulssmalagiassna Wy mhseuide
misudiesgimaail TngufuRnnsianudildSuneunnsanesdnsuienisvinlassuudly
Ugun1v0309An3 maiéfmig]LLaﬂJaﬂmﬁmﬂﬁU?ﬂmLLaw’hLmumﬂmﬁﬂﬁfu 9 msvezalitey
N1 16 dami Tusedn 256494 niseusunserinaulusslsena wse 256495 avfafiny) dmsu
mansfnuUangvestui 4

uenNERAnluENgTUSrSainnns e 2 WIL Sanagldidiiinauiudaluany

>
(%
Y

U'ﬁzﬂaumﬂumﬂﬂ’]'ﬁﬁﬂmqmﬂ%’amawuﬂﬁ 2 wag 3 1ngANENITIUNITUIMTUANGATHATADIU
Usgnounisazgmiuimunniszeuddnliaenndostuanuivesianluudasdud Tusedn
256498 n1sinuluanIuUsznauns 1 wag 256499 nsenaulugniudsenounis 2 muafy
4.1 WINIFIUNANTTIEUIVIUTTAUNITAINAFUIN
arumanidlunanisFeudtszaumsnininausvesian i
(1) inwelun1suuRuainantuysenaunis nasaauiaiudilalungnnis Ay
Sudulumaidouivguiindeiu
(2) UﬂimmammiuazﬂizmumiﬁL%umLﬁaﬁﬂmﬁﬂﬁgmmq6‘] FAetostuniaad
fonuAntulurarUtRam uaznisusznever@nduly
(3) TuyweduiuduavannsnvhausmugBules
(@) fszideuine asanan LazidnlaTausssNYeIeInng naenauau1saUsumilmanny
gnuUsznaunIsie
(5) danunalunisuansesn wavdimuanassassaluldusslesuluauls
4.2 99917281
256498 msfinanluaniulsznounts 1 $ulil 2 man1sAnwggieu
256499 msfinaniluaniulsznouns 2 Sulil 3 mansAnwggieu
256494 MseusuvdeRinmulumasena FuU7 4 nAnsAnwvans wie
256495 g@nnafnen U ¢ aannsAnwvany
4.3 A1IALIAUATAITISEDY
256498 msfnanuluaauusznauns 1 munavhauvesshsaufidineu Tngli
Tanannisiinausiuegetios 8 dUau
256499 msfinauluaaulsznauns 2 munaviausesthenuiidifnay Tngld
TanainsEnnusiuegetioy 8 dUau
256494 MsausuMseRinaulumsUszmg aunavhawemthenuidinau Tneld

TanansiinausIueENalsy 16 dUai 3o


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

256495 @niafiny AuavuvemuIsuidRneu Tnglildnainisiinausi
P89ty 16 dUa1A

nnseininisUsudunalituiuanenssunsaeulsvaunisainaaua Taeliiings
Wu s wag U

117

5. Famuunigatunsinlaseuadl
5.1 A1esulelagge
shmaneaeslushiemaniiifinnuauladufiey Wefiuyuennslviants Tneldisns
MINYIFERS
5.2 4NIFIUNANTIEUS
anuaanidunansSoudmavilassnuedvosian Tl
(1) inwrlun1SANAIN SIUTIN L38UISE NAUITINT WIUITEN LAY
(2) YinweluNSUNEUONANUNISITINIG 3D TUITY
(3) fsmdevidelunsvimsfine assiana wasUsududrfiugsauaula
(a) vinwzlunsysannisnnug uagnszuaunsiiounied luuAtymiieadest
nsviidemanilaglinnuimanilldegramvingay
5.3 %4178
AANSEnET 1 vesUnisdneil 4
5.4 IMUIUNUWLAR
3 UUBAA
5.5 ANSA3EUNTS
famvhlassueilumanisdned 1 vestmsanwil 4
5.6 NITUIUNTUTLILUNE
nsUsuidunaldduiuanznssunisaevlasesund Tneldiinsadu s was U Taed
ﬁﬂ'jumawﬁm et
(1) ussdsenasafiUInwInsyilassnwall wasanznssunsUsEEiuNa
(2) fAndpussuiioenuNanisilasswadl Weeasdivinwniuaumsiiua
gedlassnuaiindanviniuiiomeonenisussiiiu
(3) GAntdessauneauznssunsUsziiui svednauosuulinilawaznaude
Fnnn
(8) RAndsssnuatvanysaiienmiviwaganes Welundngrunsldseduiu s lu

783U ATIULAL


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

118

WuInil 4 WaNSIEEUIVAmANgAT NagNsN15IANTTANYILAZITNITUTTIEIUNG

1. NMINAUIANANYUSLAYYDILIEN

AMANYUTHLAY nagNsuIanINTINvesilan
1.1 Ianu@iennaeny | 1. Innsseumsaeundunsinufianisaueluiunisiteu
ANUINNG Ay AeanguabudndeRukayIviden

MinwgnsyinuuRng
MUATILAZINGFERNS
A A a v
AuNNIT94

2. duaSalidndmnuiinerfummasndonannasgiulu

o URNTT waEITUUUTMIIANITAMAIN 1SO H1uNTISEUNTTaRY
waEMIIALATINITBUTY

3. duasulidanfamuaufnmi i mimnmeuiuazinue
Y0NS HUN15IALATINTEUNUIVING waElATINITRUTUAN
Wielyidndanuseufifeafumansmaniinayinemansdui
\Retes

4. daaSulviinsihanddevetonsdiasuasaunsnidiivlunssey
msaeuluneiniiiades

1.2 f9inwen1sdaa1sna
NN lnenas
AWIBINY

1. finsdnreinfidunmsiaminuensieasnmundngudainnis
mapfiilusedvdadudiuau 3 man1sinm

2. duasulidndinmsihauodunnoingulusednduuul uazns
awemeUnanlun1sussyivinsseAugf/AnuI@

3. fimsdalesanslienufifsaiunsdessianiwilnewas
AN Lo 1YNADS

4. fanseunsaeuiidnasunisidinaluladansaumasing q lunis
dudutoyaranulneuazniundangs

5. fimadadidormngrnmmiinusseaiielianudundanluide
fhiauls

1.3 dpnuanansalunig
anusluszendldly
A3Y1197U #I8N1SVN
Y

1. fnassyunisviniidessezduluniadsungdouiielinusraunisainis
hanwdeivenansdluniadyeadl

2. fafanssumsanwgnululssnugramnssuiteliianlsizousnig
hauluangivdniad

3. falviidninistinUszaunisalinsinauanueiliusgivania
Anw

4. wéngmsHuNuNSSBuTiduasunsSounsae UL UYSANMSAUMS
VTUEURRUNITS B WIL

5. aningmanslidalviimaBsunsaeungiviysanmsifidon
Puenansfusenineaan v 9 luruginereans lnefigaeudu
AQNITTNAAITIANS 9 Tiviannuanelunmeinenenans



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

119

AMANYUT LAY nagNsuIanINTIYesilEn

1.4 ansaiseuslame | 1. dnsdnnisiseunisaeuludnune problem based learning W1u
AULDY Laziivinwens FAIVIAU 256364 (NMSENARIATIZRLaZUATYMINIaLAL)
Juguszneunis 2. fimsdamsizeumsasuiitiumsiinvinue maduguseneunmsuas
N19A39WIANTIN WIUNITSHUNITADUIIN 2 183TIAUAD 251200
(innsmIneimansiazinalulad) uwag 256363 (UinNITsuLAZAIIL
Jugusenaumsdmiutinied)

3, aRanssuasnunsnlusedneng o dWeduaSunisdnuduaindae
AULDY

1.5 famansnsnz 530 | 1. damsiSeumsasu uazfanssuuenvdngmsiiinnshanidungy
windl wagyhauswiu | 2. aduenseniinliiuianluFesnnudonsamadnmslusgini
ol finsvihiRns visemsvinlasanuidy

3. fimsdnlassmsuenudngsfiieafiuniseenluaiasslendliiiu
YUY

2. mswmuman1siteuiluudazauvemangns
2.1 AUEITU FUFITU
2.1.1 WaN1SITEUIAUAMSIIN 387X
(1) finnuiuiaveu ndwngy euaor onnu vduniiuiiios Gednd wagyhAanssui
dnud59v091U Uaviidnansn s
(2) 1955810556l UNSANYIAUAIININIYINIG/DTTEIVTTUNIIVITN Laguandoon
9 19HANITITY 38T
(3) finausssn A3esaulumsiiiudin vuilug Sy uasugianeuios
(4) aszuiinuazdriintupnuulne
2.1.2 nagnsnsaeuitldvauinsBoudfugusssu 935y
(1) AOALNIAUUIAANIANSTTU 9505350 AINFUANTEULAZNITUANIDDNTY 93
arudSalusswhensGounisaou Tnawiudludosmadidoy mdaunsana uaznislaiyade
Tunsaeuviednaenuanufay nunsufofnungvesaniufnu
(2) daRanssunsiFeunsaey AanssmaivnnisAndn mevilasaanu Mduunde
WNINNPIUAMTITN FFUFITU WATAUINAITITOY
(3) a¥enuasyviinluFeosmufenswnainnslumeinfinsiujiing vie
N5lATIUIRY
2.1.3 FBMsiauasUstliunanIsseuiauANSIIN A38555U
(1) Yssfiunmanssnaesddslunsdriudeu nsdsnumuimunssesiand
UBUMINYLAENITIINAINTTY
(2) Usziiuannnisindouasneninseavaslidnlunisidnsiuianssuasunangns
(3) Uszifiuainaud ensanisdvinislusiedvi dnsiu juanis wienisi
1ATIUITY


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

120

(@) Uszidluannanusuiiaveulumihfinldsuneunne
2.2 AY3
2.2.1 WanSlsEUIATUAINS
(1) fosdmnuiluarviviedsniravnaduszuy wazindnns nouilumansi
\Aeates szniinfesssudenu o nsuifou tetsduiAsaiuinnis/Avndniasunlani
anunsal
(2) fanandlafeiuanuiviesaufionzsnluaviin sidelutagu
ffetosiumsuitgmuaznisiesenadnimg
(3) dmnuseuiegieninswing flanvimiiininslng Swintunsid sunlases
aoumsailan fedunmean Taam Snsuay Taussa wasfiugua eI
2.2.2 nagnsnsasuitldwauinsGoudiuanug
(1) dnswaungduvumsssunisasulidulvludnvasiud Soududdy Tae
FansFunsaeunuuuTIssTImiumseiUne WeliFeulfuanasuFeusuiu
(2) dnasuligisewrinisdua Beuduazianudilassaunng 9 deaues
(3) SamsiFounsaeuuli IS euldvinnnmeassufUAn1593 uaziilontald
\rSesilorenuted
(@) FamsiFoumsaouiiinmsueunmnenuiteliiFouldtnstlntuinue iy inAnans
WHUNSNAR033TE AT wazausatauinimguiuildlunisesuierawazundymainnis
VGER
(5) duasulidanfnnuenud i lnludniwimnmguiasinusufoanis
HIUNNFIAlATINTAUNUIITINIG LaZlATINITOUTURAI 9
(6) insilnUszaun1salinsvinnuluagdnaniuaniulsznaunisaig o
(7) FamsiFoumsaeuiidaaiulviinnihnuidevesenansddaouaonunsnidnluly
mM3Beunsaeuluneinifeites
2.2.3 Fmsiauasussiliunanisiseuiaiuaanug
UsgiiunuadugninienisSeunagmsufifvesian lususing q fe
(1) Msnedautas
(2) MsgpUNaINAREULaYUAENALTEY
(3) SaAianTav
(4) wnugsRFelasasTiaue
(5) mavauessanlutuFou
(6) wauszilusunIlaginyE M naa U sEneunsgoulUlnuszaunisal
nsvineu


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

121

2.3 dinwenataysyn
2.3.1 wWan1sisguiiuvineenetyg
(1) awnsathanuiuyssendldluaniunisaiass
(2) annsaldinuzuazanandilalussdanudifiodumdeiianss anunasdoyad
nanvaglunisuiluleym
(3) annsaausiuzuuImaLilatgmildeutdudou Tneddefsmnuinianguj
MAUFUR wagnansenuanMsdnaula
(@) F395ugafanuvesdsiy lagauisad enlosnnug szuinsuyveeans
fepuenans uagInerenansla wazAnadeassd WSeus warenauinaendin dviruadideuan
WATNAIUWIANTTY
2.3.2 nagnsnsasuitldlunmswannnisizeudduinuenedygn
(1) dannsiFumsasuiiiininieuimand aid uazn1sinzsiideiaiaan
Uszgnaldlunisvienu waznshanwidemanemans
(2) damsFeunsaounuudgmidugiu waridodugn ielvEBouannsaldnmd
IuNJaynn Lazsiouen
(3) drnsFsunsaouninisiiniinuensduduseneuns uaznsaiaudnnssu
2.3.3 Fmsiauazuszdiunanisseuiduineenaygn
(1) UsesdiuainniseendeaeuiiWiddnuddam esuisuuifnesnisuidym uaz
BsuitymlasnisussgndnnuiiiFousn
(2) Uszidluanuanuisalunisfniiasigiuazuidemnannnisiiausiuuuinilan
R GHERITY
(3) Uszfiuannimuinsmsinuinvenisildudusenauns wasaruaunsalunig
asainngsy
2.4 VinwrANUFNNUSIENIYARALAZANSURAYDY
2.4.1 wamsissuimuinyzanuduiusszniiiuanatazauiuiinveay
(1) fiauanansalunisviruduiin Sanudufi wasluyseduius ilawaziiu
ANANYDINUIBIUALEDY
(2) flaufuiavey dnaiFeuiosdoiies wasinsiauinuesisdiuinanie
915Ul dpunazInla
(3) fvinwensiSeuiludinuiivinsTmusssu vie wyimusssu iWilanasiiunmua1ves
deru AauTausssu Afenilugnsususlunsidunafleifinuvesdsalnuazdsnslan
2.4.2 nagnsnsaeuitldlumsiamnnisiFeuifuinveanuduiussenitcyanauay
ANNTURAYBY
(1) W3 sunsaeuifinsfnusfansailiimsiaudungy msvianuiides
Usganuamiugu
(2) WmsiSeunsasunuuussenesuiunseiuse wWelididoulduanasuFeus

Y

SAUAY


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

(3) fimsinUszaunisalnsviheluangindnielviinnisSeusnsinusuiy

122

yARADY
2.4.3 FBnsianazdssiiunanisiteuiauineeanudunussendieyananazaiy
Fuiinveu
(1) Usgtduanngdnssuuaznisuansoanved issulunisviaungy wienis
uanasuiSeuisidty
(2) Uszifiuananusuiaveusonuilldsuseunune waznisiidiusaulufonssy
FI9 9
(3) Usziiunamsiinuszaunisainaaunalusdanuduiussevinsyaaaluluaniud
AN
2.5 finuzn1siinidsiaay n1sdess waznisldmaluladansauma
2.5.1 wan1s3euiduinuznisiasziidedaiey n1sdeans waznisldinalulad
A13EUWA
(1) annsaiden wagUssgndltinadensadaviendamanifiAsadesoramnza
TumsfnwiAuailaziausiuzuusiunisuilatym
(2) ansaldimalulagarsaumalunisiiusunudeya Ussiana wlaninuming
waztauedeyaansaumnAeg9gnABY wazsviviu
(3) anansodoans Tns1eni duesest agUdssdudonisnisne nadou wagnns
Wnaualiegaiiuseansam
2.5.2 nagnsnisaeuilldlunisimuinsGeuifuinuensieneiideiaey asdeans
wazn1sldinalulagansaune
(1) dan13Feunsaouiiidumsninuemsdoansiamayn n1sils Mg waznns
Weu waznsidmelulagansaume
(2) SUsraumsainsBouifidaasulvigisouivinulunsdenliinaluladansauma
uaznsdom s neuaznwdnguiigniesuasimanya
(3) daealifFoulimmiiauoniddeluneiniiFeu vieluiiuszguivnisena
(@) soumneswlifiSeuiimsaududeyadonmsldineluladarsaumedivainvais
IETRERERH
(5) wevyneauligiFsuiinnsldauinieada msinseiideiaey uaseiosdle
asaumAiieliuTIUTIN AieTed waglszinanadeyaldedisgniesuasianzan
2.5.3 An1sianazlspifiunanisBoudiuinuemsinsidiaay msleans uas
nsldmalulagansaume
(1) Yszifiuananuanansalunsieans uaznisldinaluladansaume
(2) Vswdiumnmstiauenthsuou
(3) Usziliuannsilisusneny viseseaunan1snaaeavesiseuininisldninuins
afid MIlAseideiia Woosurenanuldedisgndes wagmunzay
(@) UsziiuanauiiveunmneligFeuludududoya


http://cbs.wondershare.com/go.php?pid=5239&m=db

3. UWNUTILEAAIN1INTERIBANNTURAYDUNINTFIUNANITITEUIAINNANEGATE 518791 (Curriculum Mapping)

123

mm Wondershare
®  PDFelement

4. inwe 5. iN¥eAS5
- Y . AUFUNUS AR Y
1. AMSTIN A3UFIIN 2. A3 3. finwen19Usysyn , 4 ”
u FERINYAAR AsHedNsHaTNIsIY
o s LaTAMUSURNYRY | WAlulagdnsaumnd
Nan13suUsAIUNTaU TQF
Y ELO3, ELO4, ELOS5, ELO3, ELO4, ELOG,
ELO1, ELO2, ELO6,
ELO1, ELO2 ELO6, ELO7, ELO9, ELOS8, ELO11 ELOS8, ELO9,
ELO7, ELO8
ELO11 ELO10, ELO11
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 5.3
1211 psitauazmMsnan wSinguiilonts
ootzitn : f ° ° o | o | o o | ® ° °
#oans
001212 Z’Iimuff?ﬂ“lz}:aﬂﬂi]“l‘:&le’JLﬂi’l%WWE]mi ° ° > ° ° . ° ° °
d@oansng19lUsEENS AW
1213 msdsunersinguitonsaeanseened
001213 msien f ° ° o | o | o o | ® ° °
Jseansnn
001221 @saumAmansiilonIsanwAuAT o ® [ ) [ ) [ ) [ ) () ()
001222 A9 FIAULAL TRINGTTH [ ] [ [ ] o
001224 Aavzludinusyaniu [ ) () () () () )
001226 3 Inlugaddvia ® L [ [ [ [ [
001227 aumsIDTIntnednwd [ ) () ) °
001228 ANUFUAUNUDALIN [ ] [ [ (] (] () )
001231 USwgrdisiioinweiiisdludiinusedniu ® ® ® o ® ) ° o o
001232 ﬂgwmaﬂugwmﬁa@mmw%ﬁm [ ) () () ) °
001233 lneiudszamaulan [ ) [ ) [ ) [ ) () () )
001234 9158553uuAz Iy VIoshY ® o o o [ ) [ )
001235 n1siiled LAsYENa uazday ® ® o ® o o
001236 A1SIANITNTAWAUTIN [ L [ ] [ ] ] o
001237 Ninwedin [ ) () ) )



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

124
4. yinwe 5. YiNwzN1S
- Y . AMUTUNUS AATITATBIANAY
1. AUSIIN 385U 2. AU 3. Minwenetdeyayn i P N
FENINYAAR n1saedEswaTnIs LY
o . wazANsURaYay | waluladansauwme
NaN1slaBu3ANNNTau TQF
ELO3, ELO4, ELO5, ELO3, ELO4, ELOG,
ELO1, ELO2, ELO6,
ELO1, ELO2 ELO6, ELO7, ELO9, ELOS8, ELO11 ELOS8, ELO9,
ELO7, ELO8
ELO11 ELO10, ELO11
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 5.3
001238 N13311viude o () () ° ° ) ) °
001239 AMwguiuANsh [ ) ) ) e °
001241 aumsazTunntudinusedTu [ ) [ ) () () )
001242 NM5AALTIES19ETIALAZUIRNTTY [ [ ® () () ) )
001251 wa¥nguuaznisieuduiia o L ® o o o °
001252 ULSAISANSEN [ ) ® ] ] o () o
001253 nsiilugilsznounisgsianesdlivuig
, v E [ ) ® o [ ) o o [ )
g
001254 AaninszsTiion1smsadin [ ) [ ) [ ) [ ) [ ) [ ) () () )
001271 uywdifudandon o o ® ® ® ® [ [
001272 ﬂamﬂama%msauLm%’uﬁugm ® L ® o ® o
001273 pdlnfanswazadludinuseaniu o [ ) o [ ) () ()
001274 guavansniliudinusea iy [ ) [ ) [ ) () () )
001275 ®1SHALINTIN ] o o °
001276 wasnusazmalulaglndss o [ ) [ ) ] ] ()
001277 wefinssuuywd o ® ® [ [ () [
001278 Finuavaunn L ® [ [ () ()
001279 AneeanstudinusedTu [ ) [ ) [ ) () () ) ) )
001281 AWLALNITEBAMAINEY [ [ [ ) (] [ o
001291 MsUSLaRluTInUTE1iU [ ) [ ) [ ) [ ) () () () )



http://cbs.wondershare.com/go.php?pid=5239&m=db

125

mm Wondershare
®  PDFelement

NaN1IEEUINIUNTOU TQF

1. ABIETIU AIUFTTU

2. A3

3. Minwenetdeyayn

4. inw
AMUTUNUS
FENINYAAR

LAZANNIURAYDU

5. ANWN1S
AATTATIRNAY
nsaeasuaznsly
walulagansaume

ELO1, ELO2

ELO3, ELO4, ELOS5,
ELO6, ELO7, ELO9,
ELO11

ELOS, ELO11

ELO1, ELO2, ELO6,
ELO7, ELO8

ELO3, ELO4, ELOG,
ELOS, ELO9,
ELO10, ELO11

—_
—_

1.2 | 13 | 14

2.1 2.2

N
™

W
i

32 | 33

w
FN

b
-

4.2 4.3

5.1 52 | 53

001292 FHFInuLwIALATYAIL Iy
ANITIYN 21

001301 nwlneiiansaeansi3aIvInig

001302 mwlneifiensaeanslurnissed 21

001303 nsenulugafdvia

001311 MwNAVAMIBN1SHDENS

001312 MwgiUuiitensdeans

001313 Aw3uiNen1Sdans

001314 ﬂ’]‘iﬂ’]WﬁJ’]Lﬁ@ﬂ’ﬁa@ﬁﬁi

001315 MwrSaAaionsdoans

001316 Mwauiiiensdoans

001317 Mwantilensaeans

001318 nmwdulaideianisdoans

001319 MwdgaunsianSdaans

001320 NMEBUALNDN1SEDENS

001321 ﬂ’]‘iﬂ’lL"UiﬁLﬁ@ﬂ’]iﬁ@ﬂ’]i

001331 Winnssuiiiedsnm

aa o

001332 Mm3dansteyaiUasiulugandvia

001351 WeuUsgasugianeiiesgnsud i

001352 FuAnIn AU LileUYBEIIR

001353 n1sUyBtiesiudmiugusznaunis



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

126
4. inwe 5. YiNwzN1S
- Y . AMUTUNUS AATITATBIANAY
1. AUSIIN 385U 2. AU 3. Minwenetdeyayn , 4 Y
FENINYAAR n1saedEswaTnIs LY
o . wazANsURaYay | waluladansauwme
NaN1slaBu3ANNNTau TQF
ELO3, ELO4, ELO5, ELO3, ELO4, ELOG,
ELO1, ELO2, ELO6,
ELO1, ELO2 ELO6, ELO7, ELO9, ELOS8, ELO11 ELOS8, ELO9,
ELO7, ELO8
ELO11 ELO10, ELO11
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 5.3
251200 winnsmaInenmansuazmalulad o [ ) (] ] [ ) ° () ()
251201 Ingmanifiunsiigaundng1u o o o o ® L ® [
252113 aginAansannsuinedans [ ) [ ) e
252114 upapdad msuInemans o L L
254353 ﬂ'mehﬁ"aamﬂﬂﬁaaﬂa (] o o o o o o
255121 @d@LAsIEn ) () ) ) o
256101 wanwadl [ ) () )
256102 wailvily ° ° °
256103 1pdiilaesy [ ) [ ) [ )
256105 Lﬂﬁﬁm%’uiwmmam%ﬂmw [ ] [ [
256106 wailvhlUnazsiAiBun3s [ ) ] ®
256111 Ufun1suansall L o o ° ° °
256113 UfuRn1sasiiiosiu o o o o o o
256116 UtRnsiaiiiluuagiafiund o | o ® ® L °
256121 \AHBUNSE ) ) )
256122 UfURN15ALBUYISE o o o o o
256200 MsdeasNSIngEiioTngUszad
1109ng ! ° ° ° °
LNIENAT]
256201 MsdeaIsNWSInguiions
- PN i ~ ® ® ) °
AT NIINTMLAL



http://cbs.wondershare.com/go.php?pid=5239&m=db

127

mm Wondershare
®  PDFelement

NaN1IEEUINIUNTOU TQF

1. ABIETIU AIUFTTU

2. A3

3. Minwenetdeyayn

4. inw
AMUTUNUS
FENINYAAR

LAZANNIURAYDU

5. ANWN1S
AATTATIRNAY
nsaeasuaznsly
walulagansaume

ELO1, ELO2

ELO3, ELO4, ELOS5,
ELO6, ELO7, ELO9,
ELO11

ELOS, ELO11

ELO1, ELO2, ELO6,
ELO7, ELO8

ELO3, ELO4, ELOG,
ELOS, ELO9,
ELO10, ELO11

—_
—_

1.2 | 13 | 14

I
-

2.2 2.3

W
i

32 | 33

3.4

4.1 4.2 4.3

5.1 52 | 53

256202 N13F0a131 189N WO TULEUD
HaUNILALl

256221 widunsd 1

256222 \a5iduN3e 2

256223 UURN15LALBUYSY 1

256224 UURN1SANBUNTE 2

256231 wailaiuvi3s 1

256232 \ailafiuviss 2

256233 UfuRn1sinllietiuvsg

256234 pilaTunsd

256251 AiAAsIEY 1

256252 1A3AASIEI 2

256253 AuUaandunIualLagn1sinnig
A5LATIDUNTE

256254 LAiAAT1EMTIUTU

256255 UUAN15AIAIATIZY 1

256256 UfURN15AAATIZI 2

256257 UURn1siaililasziide3unu

256322 awlnlnsalnUdmsunisimsnes
TAseaseansdunse

256324 \ASNANAUINTITHR



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

128
4. inwe 5. iN®EA15
- Y . AMUTUNUS AATITATBIANAY
1. ABIETIU AIUFTTU 2. A5 3. Minwenetdeyayn , 4 Y
v FENINYAAR n1saedEswaTnIs LY
o . wazANsURaYay | waluladansauwme
NanIssEUsANUnsau TQF
Y ELO3, ELO4, ELO5, ELO3, ELO4, ELOG,
ELO1, ELO2, ELO6,
ELO1, ELO2 ELO6, ELO7, ELO9, ELOS8, ELO11 ELOS8, ELO9,
ELO7, ELO8
ELO11 ELO10, ELO11
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 5.3
256325 LAdlvpaiia ® ) o
256327 a5UsyneusunIsiiauduTuS U
- o o o
Fim
256328 LATIBUNTEUUES [ ) o ()
256329 wilAgaiufioym L ° ° o o ° o
256341 LALTRNENE 1 [ ) [ ) e () () )
256342 \ANLTRENS 2 ) [ ) () ) ) )
256343 wnildalanduaznisinlulssanald () ) o ®
256344 UURN1sATITNENE ° ° o o o ° [
256345 UfuRnsiniiBai@nduaznisily
quansy o | o ° o | o ° ° °
Uszandly
256352 MFIATIEaLAiifeeSeile o [ ) [ )
256353 UftAnsmaniiiesziduniosie o o ° o [
256361 \AllgRaMInT Iy L ] ]
256363 winnssukazaududusenauns
363 e e o A Y [ ) [ ) [ ) [ ) o [ ) [ ) o [ )
Fnsuiiniedl
256364 n1sEnAnIATIikazuAUgivnaadl o ° o ° ° o o
256423 NTEBATILRNWATIBUNTE [ ) [ ) [ ) ()
256433 \ailianeiunie () ) ®
256435 \pilveaguilianauasieuiees o o o



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

129
4. inwe 5. iN®EA15
- Y . AMUTUNUS AATITATBIANAY
1. AUSIIN 385U 2. ANU3 3. Minwenetdeyayn i P N
u FENINYAAR n1saedEswaTnIs LY
o . wazANsURaYay | waluladansauwme
NaN1358UINIUNTIU TQF
Y ELO3, ELO4, ELO5, ELO3, ELO4, ELOG,
ELO1, ELO2, ELO6,
ELO1, ELO2 ELO6, ELO7, ELO9, ELOS8, ELO11 ELOS8, ELO9,
ELO7, ELO8
ELO11 ELO10, ELO11
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 5.3
256436 LMﬂuﬂﬂﬂSﬁﬁiﬂHﬁE%LﬂWW%m ° ° °
a@15usenauatiunse
256441 LAdlBaENdTUg () ) ) e °
256443 \adiAaud [ ) () () ) °
256444 guUNNaFERS L L ° [ [
256445 LAINURT () ) ) e °
256447 piliAgafunedlues [ ) [ ) [ )
256448 waTlamaall@eildnddmsuinide [ [ [ [ ) ®
256452 1AILATIERTUES [ ) ) o
256453 n15UsvendlpiiiaTIEy o o ®
256454 Yy iiAwynaAIiLATIZAIUES o [ ) o [ ) [ )
256455 lwuaﬂalﬂquuwmmvauﬂmumu ° ° ° ° °
Pl Rty
256462 gaavinssutlngiadl o o o L
256463 WAiles13n [ ) () () ) °
256464 wildumalulaglugnainnssuad ° ° ° PY PY
256465 waluladwediuas o [ ) [ ) () () )
256466 JanrmaniiUa ® ® [ ()
256469 INg1A1AnTEN () ) ®
256471 pilAgIUENTIE LI BULAZ AL
. [ ) o [ ) [ ) [ ) o o o
Yannne



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

130
4. yinwe 5. YiNwzN1S
- Y . AUFUNUS AAT1ATIR 1A
1. AUSIIN 385U 2. ANU3 3. Minwenetdeyayn i P N
u FENINYAAR n1saedEswaTnIs LY
o . LaTAMNSURRYEY | walulagdnsaumne
NaN1358UINIUNTIU TQF
Y ELO3, ELO4, ELO5, ELO3, ELO4, ELOG,
ELO1, ELO2, ELO6,
ELO1, ELO2 ELO6, ELO7, ELO9, ELOS8, ELO11 ELOS8, ELO9,
ELO7, ELO8
ELO11 ELO10, ELO11
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 33 3.4 4.1 4.2 4.3 5.1 5.2 5.3
256491 1A59911LAH o () () ° ° ° o ° ) ) ® °
256494 N1sHNaUsUYsoRNUluAUSTWNA [ ) [ ) [ ) [ ) [ ) [ ) [ ) [ ) [ ) () () () () ) () )
256495 @nnafnel () () () () ) ) () ) () ) () ) ) ) o ) o
256497 duunuaznidoilosdunanil L [ ) [ ) ® ] [ ) () () °
256498 MsHnuluanulsEnauns 1 [ ] [ ] [ ] [ ] ([ ([ [ (] [ J [ o ®
256499 n1sHneauluaaIulsEnauns 2 [ ] [ ] [ ] [ ] o () [ [ [ ] [ ] () [
256524 NARAUNTITUIAWALN1TALATIEI [ ) [ ) [ ) [ ) [ )
256528 N15Uszandltlanensugdulusunis
TsreERn ° ® ° ° °
Huasen
256533 illAposAudusuasaznnsm
nees 2 ° ° ° ° °
nanwal
256539 miiiwmm%ﬂmaqa (] o o o o
256552 NNTIATIEILASIES19LazaNURnNIg
5 ° ° ° ° °
vAl
256554 LAiALAT ATl [ ) () ) ) ®
256557 Lq‘iflﬂ‘lilﬂmjmwilLLa%ﬂﬂfLLﬂﬂﬁ:i ° ° ° ° °
fagraiiansiATIEInneAll
256562 ulumnaluladuaznisussandigny
y ) ﬂ ° ° ° ° °
Taneans
256575 N1399NLUULATWAILIEI [ ] [ ] [ ] [ ] ([
256576 M3lduselerianingfuniaunidunse o o o L L



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
®  PDFelement

131
4. yinwe 5. YiNwzN1S
- Y . AMUTUNUS AAT1ATIR 1A
1. AUSIIN 385U 2. ANU3 3. Minwenetdeyayn i P N
u FENINYAAR n1saedEswaTnIs LY
- LazANNSURAYaU | walulagansauind
NaN1358UINIUNTIU TQF
Y ELO3, ELO4, ELO5, ELO3, ELO4, ELOG,
ELO1, ELO2, ELO6,
ELO1, ELO2 ELO6, ELO7, ELO9, ELOS8, ELO11 ELOS8, ELO9,
ELO7, ELO8
ELO11 ELO10, ELO11
1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 5.1 5.2 5.3
256582 LATALASIEYNNEILInADL o ] ] ()
258101 FVIngnlaedu [ ) [ ) [ )
258102 UHUAN3TIINEN ° ° [ o [
258300 ms%msmﬁmmmam% (] o ] o ]
258373 sfuithnwdwmiuiinagiu o o o ® L
258375 TV INY1VDIAUYTIHALNNT
- e e e y o o o o
wistunIaugdsnugede
261103 F@ndUnedu ) ) )
261113 UfUANMsA@NA Uy o o o ° o o
261362 1105INY (] () () ()
261386 Yanmansiiiudeuniasiounmd o o ® o
277522 ASLUIUNTHAAWSIING [ ] [ [ [ [
277543 nnsdamsvoadouavtindely
o o o o o
PNAMNTTY
277553 nalulafnszuiunistusUnanSous;
3 mAdat Foranns ° ° ° ° °
NodUDS
277561 auamnssuUlnsideuwasUinsinil o L L [ ®
369481 AMSABUINYEERNS ] ] o () o
369482 N133ANTSISEUILAL [ ) o () () ) ® °
411221 Fuedl ) ) )



http://cbs.wondershare.com/go.php?pid=5239&m=db

132

mm Wondershare
H  PDFelement

HAANSIUN15IAN1TITEUNTTEOUAY ELOs UBInangns

Wl | n1ANSANY NANIIUN1TIANTLTEY N1TUIIANANIIITEY
finAna (ELOs)
1 A Anwseininuill sednitugiunig ELO1, ELO2, ELO3, ELOY,
Wemansharatineans (10l 32381 uaz FLOTO
ARIAAERS)

Uane Anwseindnuiill sednitugiunis ELO1, ELO2, ELO3, ELOA,
Ineneansuazadneans waandd wasildnd) | FLO3 FLO6, ELOT, ELOS,
seiriamesutidutmguitasUfonnig FLO9, ELOTO
(RIALATIEY)

2 A Anwmedninuiily sedvfugiumis ELO1, ELO2, ELO3, ELO4,
Weranswaratineans (@dn) 5183 ELO5, ELO6, ELOT7, ELOS,
AWDINYY i’]Eﬁﬂi’]LQWW%ﬁﬁuﬁﬂﬁUﬁzﬂﬂqwﬁLLaz ELOS, ELO10
UFURNS (AR LATIBUVSY wavady
Uandumaniiazn1sinn1sansailounsie)

Uane Anwsedndnuiily F18V1N1WBNY ELOT, ELOZ, ELO4, ELOS,
seiriamesuidutmguiuasUfoRnis ELO6, ELOT, ELO8, ELOS,
(1nfiBun3d eiofund uaveildeiland) seden | FO10 FOL
HadulmiietinvinuensAniinseiLaginyens
Jugusznauns

fga3eu Anuufoaiidsluneinmsinemluaniy ELO1, ELO2, ELO3, ELOS,

(@wWzhaunIs | Usznouns 1 ELOT, ELO8, ELO9,
Anw WIL) HLO10
3 A Anwseindnuiill medviewizdudafusite | ELOL, ELO2, ELO4, ELOS,
nuiwasUURn1g @Wnlnsalnl nsdesngs | FLO6, ELOT, ELO8, ELOS,
mandifendesde wledunid uaseildeiand) | =M
FNIVNEINET
“ANENANEATUUUNNINTINIININS Bnw) ELO1, ELO2, ELO4, ELOS,
Wundulusgindifulagividonmmadadindn | ELO7, ELOB, ELOY,
FLO10, ELO11

Uang Anwsedndnuiily 18V IN1WBINY ELOT, ELOZ, ELO4, ELOS,
sedramedulifumesimguiuasufifinng | ELO6 ELOT, ELOS, ELOY,
(nflofiuv3e wagduad) sedvdedulviifienn | FO10 O
vinwen1siuisznounts 1eivenidenniauad
“ANENANGATUUUNINTINIIIINS ELO1, ELO2, ELO4, ELOS,
Anviiiufnlusginidenmeatudindng ELOT, ELO8, ELOY,

ELO10, ELO11
giou AnwjiAdmaislusinmsiinnuluany ELO1, ELO2, ELO3, ELOS,
(@nWghaunIs | Usenaunis 2 ELOT, ELO8, ELOY,

Anw WIL)

ELO10



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

133
T | mansAne NINTIUN1TIANTLTEY N1UTTANANIIIIEY
fin1ans (ELOs)
4 A seiramzdutedy @uuuuaznisidedesdu | ELOIL, ELO2, ELOA, ELOS,
MaAll warn139laTewadl) sy denas ELO7, ELO8, ELOY,
ELO10, ELO11
“ANENANENTHUUANINTIMNIIYINST Anw) ELOL, ELOZ, ELO4, ELO®,

WinnlusedmTarutazivdenmeludindny, | ELO7, ELO8, ELO9,

ELO10, ELO11

Uang YA URNIZAUTIAY (@VNIFNWY 3DNNS ELO1, ELO2, ELO3, ELO4,

Hnausunsornaulusnalszmna) ELOS, ELO6, ELOT, ELOS,

ELO9, ELO10, ELO11

3.1 uRuNIsAIENANANTaNYasHEnNeluTTaNAE NSNS REUSNAIANIS

HaN13FEUsNAANTIVRIMENENS

LAUNISLASENAINUNS DY

ELO1 | UfdRmthildienudensamsivns 4 (1) Wimnudiferduasseussafndninemanslsiiu
ANUTURAYOURONARINNNTIRY azlald yAansuaziidnluvdnans
BARFBNITTIVTIMN WATIN agunaanms | (2) duaSulvitdniianunswsionan Ianusuiinveu lay
B goaunsnidllunsiSeunisasy uagnisviiianssuuen
NANEAS
(3) Ygnilsassenussaminiinadunisiseunisaauves
s iieTes
(4) dateBunausTsuuazasusalufuANLTenTINNs
3115 wazn9viide wazmeunsnanuliduluang
AITYIVTIUNTIVY
FLO2 | ¥inusiuAugduls Suils uaztenswsio (1) famsBeunisaew/Aanssuitiunsyinuduiia e
AARLuALAREg Ugnilslidaniannisusudadmidu mssuilauaziensm
ALiusng uazvinfivesaues
(2) Folsifiseinitanilenadamhaniuyaraniouon
vidomsvhAanssuInenansing 4 ieUgnilenisviay
sufuipuluynsedueny uazmsiidnansisae
FLO3 | aSunevgud) wagyinufuanismain (1 ﬁmaﬂ%uﬁugmmwuﬂuiwa%ﬂﬁugmmﬂ
Inermansuaadamansiiugiu ad Fnermansuazadamansiamamguiasufonnisd
Hand 37inen adaenans adf welulag | 3ulu
ansauwe uazduadl) laeg1gndes (2) WiumsdansBunsaouiiiillianlsvhnsmaass
UFtRns93s eRinsinuegsiunsufiRnu
ELO4 | a3ungvgud) hasAuinmiaued 4 @1 (1) Ysumsdnnsiseunisauvessgivvemanansiv

(ATBUN3Y wiafunsd wilQeWand way
wIAnT1en) uazelussandlaegegnsios

Juwuudadieududdey

(2) fRanssuaeaunsniiodusmiliiandinnsdunt
Seuduazrhanudilaszdiueing 9 feaues

(3) fuumslunsdafanssuilidanannsodelss
ANUINILATUARYEI

(8) duadulvidndnsiamuenufrmiludndntong
Vg wasvinws U uRn1g lun1sdnlasinisduuin
M3 warlATINTBUTUANNY

(5) dansiFvunsaeuiiduaiuliinisihaideves
annsasuaeaunsniilvlunseunsasulusgin
AT



http://cbs.wondershare.com/go.php?pid=5239&m=db

134

Wondershare
PDFelement

HaN13REUSNAANTIVRIMENENS

LAUNISASENAINUNS DN

FLO5 | sduneszuvuimsdamsaanm iSO war | (1) dnstimnuiuadanSesssuuuimsinmsaauan
wmsgIuANlasndeviosufuinislaedns | 1SO wazunsgiuauUasnieiesfuiinig iun1sseu
gnsios nsaeuluvdngns uazlasamseusuifiuify

2) fuumslumsvageuanudilaludoswnnsgiuaiy
UaeasderiosdJURAN1T wagsyuuuImsinnisamnIn 1SO

ELOs | shudinsmandl uatldiaSesdiotiasiedt | (1) USunisifounsaeuiidulifiSouldvinisneans
mapdl (ANBUNSE Wlleliun3d 1Al UftRnsass uazilemdltiaiesiiomeonuies
and 1iAins1zsi uaziafivszgnd) Iiegne | (2) WiumsdnmsSeunisaeuiiinisfinugifnisaugly
gnees UazUaendemuungg fumaBsunianguiiduivisdusayisiden
viesUfjiRnsiadl (3) ningasdnwseayaansldanudilalundnaing

Uaenfelurosjiintg wisugunsaifugiu indesdio
Ansgvitugs Wiuady wasfivmesonslfnuyeian
Tunsiag e

(@) fuumslunisadennunsendinludeanasgiuey
UaeafevosfiRmsiituiantnmiluldaseilusy
M3 38Ul URANTT wagn13vinIde

ELO7 | thawdmaslinuszgndlumseenuuy | (1) fimsdanisifeuntsaeuiivounineauiioliidnls
msneaes ity uazeRunenaiiin AUAIIANIINUAIIVAADIITE 1ATIEY wazidin1sin
MNMSUGURnIsed AnusMmguuldlunisesunenasazuitymiainns

Vnaeq
(2) duasulvidniinisauaudeya Soudmenuias wavih
AnusulglunsesuenawazATYIINNINARDS

ELO8 | Wmnudnmaadl @i nslnssidediame | (1) fin1sdanisiseunisaeunuulgvndugiu uazide
wazInemansdug Mfteantszyndld | 1ugiu ilelidFouaunsalivdnmeinermany uaz
Tums9i9u Lagn15v91uATeNI9 awslumansiivannuaneunudtameng q
Wemans (2) finmsdnnisBeunsasuiiinisthanuinaad add

warNITIATIERAsI AN Ussenaldlunisvinnuide
MEINIPNENT

(3) FalvsinsHnUszaunisainisiauluaeivndniy
A0UYUITNBUNITAN 9

FLO9 | Aoansmwmadninisieguuuumsideu | (1) wunisdanisiieunisaeuliddnlddnnnsd oans
nsusIEns TnsieanslufinUssdiiu | anudmadnmsstuuunmadou maiiausyinaa
Tneldnrvilnonaznrvdenguliesis | () Safanssuaduiioduaiunsdoasianiuiveuas
anAg MWTINGUOEYNFBY Uagimazay

(3) FamAanssuiidaaiunisldnunsanguludrunisya
981U warmadou swuuitiluuasludeining

FLO10 | denldinaluladansaumelunisdearsls | (1) whildnsSeunsasuiinsueumnenuliianing
RN NIGERGREEH dududeyasnonsldimaluladansaumedivarnuansuas

Wz

(2) nassianssullsimufiferiumaluladansaumedly
msdeansuuusing 4 Tifuian

(3) ueumnenuilianldiinslineluladasaumnely
msdeanslagiamizegisbenisdeansmadnnsiad

FLO11 | Beuflddenueaiiovinrwunldudly | (1) ifisRenssuvislusazueninaidelsiianinisduni

Ugynmsesagannisvinguy

Seuduazyhanudilausunusg o denues



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

(2) néngmsiinsiiiusenluifiinissounisaouii
msfnvinwemsduduszneuns wavnisadrauinnssu
(3) duaiulysedvsng 9 Yn1sInNISISEUNISABULUY
daymudugiu uaridoidugu wWelviiFouamnsaly
ATy Lazsioean

135
= v o o = P
Namitiﬂug‘wmﬂw%wawanqm LLAUNIILAIYUAINUNIDA

a

3.2 nadwsnseudmuiiaavisvemangasuazamus/danty uazdenndastunsauIAIFILAMA
sEAuaANAnen (TQF)
3.2.1 AIUAMSIIN IS
® nadwsn1siSoudnuiiananiewamangns (ELOs)
ELO1 UfdAvthiidhemnudionsimadnnis fianuiuiaseusonaainniside waghidendise
N1339U59 1ATIEN a3UNaINNITITY
ELO2 vhausamifugdulel Suils wazimswsiomnuAaiuiiunnsig
® HAANSNISTIUTAUNTIVIINTFIUAMIAITEAURANANE (TQF)
1. fianusvinveu namig 1feaas eanu vduniuiies Sednd wazviAanssuiialeg
AINUANFIVONY wazldnansisee
2. f1a55810550lUN1ANYIANATINIEIYINT/ATTOIUTTAUNIIDITN Uazlantoanoenadl
ARSI 385554
3. finaussan P3esaslumasiudin vuilugudSvgiasvganefios
4. pszvinuazdinluanudulne
3.2.2 fuAN3

[

® nadnsnsSeuinuiianaviwemdngns (ELOs)
ELO3 afuevud wasvinufufinismalningimanswasatiadiansiugiu (all WEnd
Frinen adinans abd nalulagansauna uasduedl) laegrgnies
ELO4 a5unevgud] kasAmuiumuall 4 @191 (Addunse wlefiuvsd wnildaildnd waziad
1ATIEY) waznilusvendlaegagnees
ELO5 85U1858UUUINITIANITAMAIN ISO Uazunsgiuaulasnieieslifinisliedis
anAea
ELO6 yufURnsmaiadl uagldiniesilofinsziniaadl (afdunid inflediunid 1aflids
WaANd wnilliasest uwasialivszend) lnegegndes uasUasnsdenuuinsgiuesufiinisadl
FLO7 thawimaafisnyszgndlunisesnuuunismaass widas wazedusionaitinain
nsviuuRnIsedl
ELOY deansnruivsdnnisiaguuuumaifou n1sussens sauanmsdeasludiaysedriu
Ingldnuinguaznrudangulaegiegndes
ELO11 Geudldhonueaiiethanuiunldudleliymvdososonnisiau
® HAANSNISITIUIAUNTIVIATFIUAMIATTAURANAN Y (TQF)
1. flosdanusluarviivetisnirsvnaduszuu uazindnnis nquiluemanififoades
nszuiinfessanienUfin ngsudeu dethduiiAeafiuivinmsAndniuasuilasmuaniunisal
2. fierudlafeaiueuivihveseasiamgiuluaein smidslutagtuiiieites
funsuAlamIuazn13AuaneIfnIus


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
136

3. finrwseudenaniisrang Manvimifintidlna §wiviunisdeuulasmesaniunisallan v
FUNMEATIN T FruuazIUsTIL WAZLAUAMAIYDISITUYIA
3.2.3 durinweneldayayn
® nadwsn1siSoudnuiiananieuamangns (ELOs)
FLO8 tharwimaadl add myilnneideiniey uayinenmansduq fifertosmnuszyndld
Tun vy warn1sinawideninemans
FLO11 Beuslsshonueaitethaiinldudlulgmvdososennisvinu

% =

® HAANSNISFTIUTAINNTIVIINTFIUAMIAITEAURANANE (TQF)

1. gnansatenusludszgnaldluaniunisaiass

2. anansalivinuzuazanuiinlalussdanudifiedumdeiiianss anuvasdeyaiivarnvansly
nsunladem

3. annsaauonuziuvnaLdlyyvniideutredudou Tneddsdsmnuinangul aeuFod
WaENANIENUIINNSARAULA

4. HsuguAnuuuesdsn lasansodeulesnudseninayvemand daumans uay
Wermansle uazfnaseassa liTeus ummanuinaendin IiauaRidauin wasnanuuinnssy

3.2.4 AUTINEEAMNAUNUSIENINGIYARBLAZANNTURAYDY

® nadwsn1siSoudnuiiananiewamangns (ELOs)
ELO1 UfdRvthiidhemnudonsamadnnis fanuduiaveusonaainniside waghidendise
N1339U579 1ATIEN a3UNaINNITITY
ELO2 vhausamifugdulel fuils wazimiswsenuAaiuiiunnsig
ELO6 vhufuRnsmaadl warldieSosilotiasizvinanil (1aldunid wniledunid il
Wand wiinsent uwavialiuszgnd) leeegegnaes wavdasademuunsgiureslfuansied
ELO7 thauimaaiindsegndluniseenuuunismeass widywn uaveAusienaiiingin
nsviuuRnIsLedl
FLO8 thanuimaadl adid mslinseiiBsiiay uazineimansdy 4 Mfeitomnuszandld
Tun1959119U wagnsnaAdemaInenmans
® HAANSNISTIUTAUNTIVIINTFIUAMIAITEAURANANE (TQF)
1. fipwanunsalumsviruiuiiu Senadudin wasiinyweduius dhlowaziiunuaives
AULBIATHDY
2. fieufufinweu dnsidsuiesnareiior wasdimatamiauesisduinme o1sual dsau
wazInla
3. fvnuznnaseusludeandisneiausssy vie wyinusssy Whlowaziuqguanvesdsay
Aauiwussan Ionhlugmsusudlumafunadesifinumvesdnsouasdamilan
3.2.5 furinuemsiaseidiaay msdeans waznisldmaluladansaume

[

® nadnsnsSeuinuiianavivewdngns (ELOs)
ELO3 afuemud wazvinufuinismalvingimanswasatiadransiugiu (nil WEnd
Finen adinans abd nalulagansauna uasduedl) laegrgnies
ELO4 a5unevgud] kasAuiumaall 4 @191 (Adduvse wilefiuvsd wildaildnd waziad
1ATILY) waznilusvendlaegngneies
ELO6 vhufuRnsmaadl warlfiTosilotiasizvinanil (1aldunid wnilefunid il
Wand wiinsen waviaiuszgnd) loegiegndes wavdasadumuunnsgiureslfuansied


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

137

FLO8 thanuimaadl adid mslinsieiiBsiiay uazineimansdy 4 Mfeitomnuszandld
Tumsvie waemshnwisenangimans

ELOY deansnruimsdminisiasuuuunisdou n1sussens sauianisdeasludiaysedriu
Ingldnuinguaznrudangulaegiegndes

ELO10 donltimaluladansaumelunsdeansldegugniosasivnga

ELO11 Geudldhonueaiiethanuiuldudleliymvdososonnisiau

® HAANSNIIITIUIAUNTIVIATFIUAMIATTAURANANE (TQF)

1. awnsalden wazdszgndldimadansadaviondamansiiioatosedanuizanly
msAnwAuAILaziaualuzistunisuilytym

2. ansaltinaluladasauwmelunisiiusiusindeya Uszanana wlanung waztnaus
ToYaATAUNADE1NADY UATIIWINTIU

3. aunsadeans Tesied duanedt asuvssiuioniiinisme madeu wegnsdnaueld
agailUsEaANS AN

3.3 nagnsmsdanisinwidulumanadnsnisBeuinaniaianisvamangnsuudazinu

Hadwsn1si3eusiinnandsves nagnsn1sINN1sAn AWnsUszliumg
Nangns
ELO1 | UfuAnthitsheniny 1. a$emnuaseninlifuddnlubes | (1) Yssifiuainmanse
Fonsmnddnms farw | anuBonsemndnms wunstuiin | nawesidslunsdhdu
SuRaTeURoNaINMT | Nan1snaasnem I duase L | Seu nsdseua
30 uazliiflondisionns | deya sienisliifnaenuaciuvesfdu | fvunszeziand
53059 e agda | anlurewuwet lnsaeaunsndily | weunminguazn1sTIN
INANTIY TuseAniinisiugoinng vienms | Aanssu
MlAsIuIdY (2) Useidiuannnisilinde
LAENIDULNTBIVRITER
Tunsiinsiufanssy
WASUMANERS
(3) Usgiiluannainy
Fonsamsivinslu
eAvitinngh
UfuRn1g sens
1A591U37Y
(4) Usgilluannainy
SuRaveulunthiinldsu
UBUVILNY
ELO2 | vhawdamrugduld 3u | 1. dansiSeunisaeu uazfanssy (1) Uszilluannwganssu
la uaziAsneianly uenvdngnsTiinAsYuduit LATAITUANIDBNYDY
AnLiuTiLAneg WeliianSeusnsuanhdifily | fiFoulunisieungy
N5Y19U kazn1sEnHuNI Y vonsuaniUdsuSeus
SaufuLilew Sull Jutes uazyaans | Saufu
UVBIUNINE R



http://cbs.wondershare.com/go.php?pid=5239&m=db

138

mm Wondershare
H  PDFelement

NAANSNITTEUSTNANANIIVas

Nanans
U

nagnsn1sInN1sAn

ASn1sUssiiiung

2. M3dnlassnsuenvdngnsd
Aenfunseenlvadiasslesdlsiu
YUY

3. dnbitandin1siinUseaunisalnng
MauluggumLAinIus1eIvEN

(2)Usziduannmaiany
Sufiaveuraaudilasu
UMY Wayn1siauy
slufanssueg 9

3 UsziTUNanISHA

Nafnw U3aun15ain19¥197u
Tuangauniaaiiluud
ATUFUNUT T8N 19
yanaluluanuifinu

ELO3 | a5unevgud] wawyi 1. fneinfduaduliiidedanuseu | (1) Ussfiuanmsaey
U RN SamadunguiuazfiRnmsly naNAASEULAzUAY
WEaEnsuaz mansmaaiivasinemansdu q @ | saSeuveusas
adnmansiugu (el | Aeates 3187397
Wand F¥inen 2. $ansFsunmsaeuiitiunsiin (2) Ussiiuannaunui
ANIRPNERNT ADA UfURnsmvgluiunsisey Ie¥uneunnefiian
walulagansawna uag | nAngul g2l
Fual) lnegragneas (3) Usesiuannnisvin

Uftanslaegagneies
URNPG[

ELO4 | oSunevgud) wazAwin | 1. 19nsiseunIsaauwuuussens (1) Useiiuanms
MaAdl 4 a9 (1Al fuffumsaeaunsninssulutudeu | nedevtossewinen
Bun3d it 1all | vienisueuminssuiielVaanlal | vesusiazsieivn
AN waziadl Tanmalunisefiusesiuiu wazlinis | (2) Yssiliuainmsaeu
UATIEN) Uaziall thiouilesuunlulgleess naNAIAlTEULAzUAY
Uszgndleegnegnaes | 2. insueunmineanulvdidnladlenia | aaseuveusiay

TumsiGeusdeing q Wudaldsne | :193m
AULDY (3) Usgidiuannsneey
3. duasulyildnfamuanuinuin | vienunuildsy
Tu%ﬂ%wﬁu’qquwﬁuazﬁﬂw ueumNneAiandnih
UUANIT Munsdalasanisduaun | (4) Ussiliuainnis
NS UaElATINITOUTUR 9) Briauasenuludu
4. gaasulviinisinaideves Seu
g1ansdiaeuaeaunsnidnlulunis
BrunsaeulunedniiAeades
5. L%@ﬁL%ﬂa%ﬂmLawwzammiﬁ
ANSUNTER

ELO5 | eBungszuuuimisdans | 1. fnedvuazmsevsuilviannd | (1) Yssifiuainnisaey

AN ISO Uag
WNIFINANLUaenNY

WNenfumulasadusuuinsgiuly
WoeUJURANTT waLITUUUIMITINNG

nANNNNALSTULATUANY
AASYY



http://cbs.wondershare.com/go.php?pid=5239&m=db

139

mm Wondershare
H  PDFelement

NAANSNITTEUSTNANANIIVas

Nanans
U

nagnsn1sInN1sAn

ASn1sUssiiiung

wesufuanislaedng
QNADe
Y

ARATIN 1SO LAg@1913luN1AIY
WaZALTY 1YY UDN

(2) Uszsiuannnisvin
Ufjtanslaegagneies

2. duaSulvindndmsdmdnanud | veslidn
asusfvluesufuinislulaasalu (3) Usziiuanaud
VUG URNITMAALNTIEIV LRUMNELATART
3. mevuadidvualidannaudes | Reafuanulasade
rumsdnasuanuiifeiuinsgy | susasgly
ANUlaensiy warmsianisveads | e uRnis
TuesfuiRnnsneunianasizuh (4) Useiluannnanzuu
lasanuedl fifanlFannisaeu
Uspiliupaiifendiu
WnsgINANUAensiY
wagn15Inn1svedeluy
ol uAns
ELO6 | viuftRnsvmaadl wae | 1. dansiFeunisasuiiitiunisin (1) Uselluannnseaeu
Hesesfiolinszins | UftAmsmugludumssen naNAIAlTEULAzUAY
fl (ATBuNE 1afiod | manguiisluiniiiduuagividen | naBsuvesustay
wn3d wialEnd wll | 2. daaSulildndnisiwanany 3397
AATILY Laziall Uaandeluesguansluldasdu | (2) Ysediuannisii
Uszgnd) laegegnaes | sigdvdfuinismaainnsein UfuAnislaegnegneias
wazUansiuniy 3. damsiSeuntsaeuiiiuliiFeuls | veslidn
NI URNT | vin1sneaeslfUanisase wasdl (3) Useiliuannisnng
Al TemalfinTesiiosenues WHUNTNAGDY kaEN1T
4. duaSulindnfenuanuinvel | WeusI8nuNIeaes
v Twimnamguiiuasinug
UURNIT Hun1sdnlasanisduLun
W15 UaglATINTBUTUAN 9
ELO7 | dhadnusmaaiian 1. YfunsSoumsaedviinnsd | (1) Usziiuainnisesn
Uszgndluniseanuuy | ididedidiusiulunisesnwuuns Yoapuilvdanudiom

nsneas wAtynn wey
aAUIENATNINNINATT
U uRnsiadl

naaes uaziinsldnudmaniii
Aedesldlunsuidamn wae
aAUTIENANITNARDIDENNADILAL
RIS

2. daaSulviianiimsdurudoya
Sguimeaues wavihanuiinldly
M3eSuIeNakAzLATYMNINANT
NAABY

85 UIUUIAAUDINTT
wATUgn1 wazIsnag
whdamnlagnisuseand
P3G EUAN

(2) Ysziumnuanungg
lun1sAndAsigrinay
wAUQYMIAINNTULAUD
wuuunrntlan uienns
dunnwal



http://cbs.wondershare.com/go.php?pid=5239&m=db

140

mm Wondershare
H  PDFelement

NAANSNITTEUSTNANANIIVas

Nanans
U

nagnsn1sInN1sAn

ASn1sUssiiiung

(3) Uselliuannsneanu
vEonunuilasy
youmnedanda

(4) nausziduananiy
Usznounisiifiouly
dnusgaunisanis

i
ELO8 | ihausvnaadl adid 1. faassmumeiidossesdluma | (1) Yseifuainnis
NMFIATIEIT LAY Bouggiouiiolinszaunisalng Foapuiiliaanuitam
warinemansdue e Avenasdluniaiv el a5 U1ULUIANYDINIS
Retesunszondldly | 2. dRonssumsnngendlilsany | wddgwn wazdsnig
M wagmsviney | granmnssuiilelvidanlfizeusnig widgymlaenisussena
Wemameeans hauluangivdniadl P3G EUAN
3. dnlvdandnmsiinUszaunisalms | (2) Useliuainnisideu
MnuaualiuTeINaiafnY | 918911 1395189 UNE
4. wéngasilunumsSeuiiduaiuns | miveassesyiSouin
\SIUNTABULUVYTUINNTAUANT nsldanuivneats nns
IUHIULRENN IS WIL Hinsiidedaiay e
5. néngrasinsiiuneindwmans | efutenasiuld oy
Fudunsysanmsmnuimandsingg | gndfes wagmanzay
Mg enansitnnduividen (3) UseLdiuann
Innuildnlunangns ANANTALUNTSAR
AnsznuazuAUeym
NMTVITEN
WMEEans
(4) wausgiliuananu
Uszneunmsiigizouly
AnUszaun1sainig
vinau
ELO9 | AoansAnudmedninis | 1. fimsdnsiedniiidiunisimun (1) Usziiuannns

FegUuuumaideu ns
UIE18 TITNNTA0ANS
Tuiinuszaniulagly
M inglaznwsang e
ppeegneias

Tinwrn1sdoasn1usinguas
Fnnsmaniiduseivdedusiuau
3 ANANISANEN

2. M33punsaauluTeInmge
Asiinsaeaunsnlridndnisuiiaue
Puiildsuteunsg

3. duasulvnaniinsuausidu
AMwdangelusedviduuun dazns

vavoniduEoy

(2) Usziiiuannnnsdang
ngAnssuluszrinasey
(3) Uszifluannauil
wounglH AN
Aenfurinezluns
ﬁam'ﬁﬁ'ﬁﬂgmwumi
Wy M3ye n1sile s
21U



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

141
Hadwsn1si3euTinnavisves NagNSN1TIANITANE WnsUsiEiung
Nangns

iawemgUnantunisussyy
AWINTIEAUVVIR/ U
4. fimsdalassnslimuiAeai
msfomstnmiveuaznndangy
26 9QNADY
5. ﬁmﬂ%ggél%'Uaﬁnwmﬁnnm"mﬁmam
ussenefielimniundanluiden
Wil

ELO10 | iFenldinalulad 1. damsiunsaouiifinisuounine | (1) Yseifiuan

ansaumalunisioansld | snlilandinsdududeyaiia ANENITAtUATS
pgNNABILAEIMINEaN | Mwinguazn wsingumiensld | enldivnalulag

weluladansaumaivainvatouay | asaumelunisieans
N UgEY (2) Uspifiuannaud
2. faassRanssuliimnfiAeai weumngligiseuly
wieluladansaumaitlunsieans duAutoya
wuue o Tudutdn (3) Userliuannnig
3. wpunmneawilianlsinsly tiauenthtuFou
wieluladansaumelunisdeans
Taglawizegisdan1sdeansma
ISR

ELO11 | Beuildvhemuies uaz | 1. néngasiiiusedniidnnsdans | (1) Yssidiuannauiidan

Wausinldunlutaym
N39M8ANITIINGIU

Seunsaeuludnwy problem
based learning N1Us183V1TIAU
256364 (NMSHNAAILATIZIALAL
uAteynamsiadl)

2. Mé’ﬂgmlﬂmwa%qﬁﬁmﬁmmﬁ
Sounsasuiiiunsiininuensidu
AUsENaUNISHaYNITasIeu RNy
HIUASISEUNTABURNN 2 S187%97
U3AUAD 251200 (WIRATNIS
eransiavinalulad) way
256363 (Winnssuwazady
Ausznaunsdmsutiniad)

3. IANSLTYUNTADU UTDINNAINTITU
gonunsniusedansneg Mg
ansaseuslamenuesinuiasli
Aming 9 Inetuuvadvinmsi
dodels

IaSuueununy

(2) U fuannunugsna
wiolassnsfivaue
(3) HauszLiiuananu
Usgnaumsiigisouly
Hnuszaunisalnig
197U



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

142
dl % a aa
wu2afl 5 wannaelunisussiliunaian

1. ngszdeunsenaninad lunisiissauazuuy (insn)
n1sianauaznisanian1sfnendulumudeadsduaniine deuseis 31978 n1sAnyszau
USeuey1ns w.e. 2559
2. NITVINMINIUFOUINATTIUNATUOVSBITAn
2.1 MsaudsuNInsgIUNanIsseuivasifaddidnianisne
(1) TuseduT1eTv1ANENITUNITIVINITUDINIATYT WAaLAMIATERSURAYRUNANGNAS
Ussdiudeaau Aanunisdansdsunsaeulidulumuiomaeinuarisnisiitmuelisudansld
aziunlunsiananisSeuiidulunuwnunisaouvesednn wagkkiunisiseusvessednn
(2) lunginidfasusaumnnnii 1 au faeusiuudazaudessiuiuiionsanaaumnzay
yanmeinsianisuseiduna nmseonuuukaznsanaeuliiiuluauidmualiluingUszasduas
TazdunvedwnayeIv i dunInsgIuReiu
(3) wamsiSeusvesdanlunn 9 91839 Wansdningn) Mdnaeulnn1n3n= dessiug
PIRADULALATITLTUNTIYSTun1ATY uasfiuseunssuntTinmsvesaae s nass
(4) nMsUssiunan sy AInerinusseiuUs yaaslnennsnssunsilaTun1sus R aann
1A
(5) MsUsziliunan1sUURaniafinuveIidndsyannsniadninis wiu 1 (@nfafnen) way
HAnUS Y InINI9T9INTT WU 2 (Work Integrated Learning, WIL) 1ag9139158 A LA RUI891UNTD
anudszneunsidaneenyujiianiadnu ssfennsussidunnuindminnsesnujdianianiu
sUsvumstiauerafoRau madousemuuagnisdunvallasauenssunsiildsunisudeiann
1A
(6) MavszifiunantsSouduasiidnseduud (vear Leaming Outcomes, YLOs) dedaday
WMSUTUNTRTANIN19sEUsEIvANgs et nanzuuLTIeTldlunsunsnnis
Bounmsasusandudoyalunisuszneunsimuuiuusmdngns tnenanisiouivesidnseduiull
WUl Ae
- fAedulil 1 desanunsnesuienguimaaiideaduldedgnagndes saufisnnsesune
nguiuaznisdunaluneiviaifengst Weodufugulunsseuluseiviedly
ANV 9

[
v

an Al ¥ a a ° = Aa ¢ A A
- UAnTuUN 2 desanunsnefunengud wazAuiamiaail 4 @191 (eidun3d indledly
3¢ a3 Ndnd uaziaddasien) waziaduseyndlaeg9gndes Lagaiunsani

a wa =

Utansmandl uazldiasesilolnmezvimunillaegagnies uazUasndienuuinsgiu

v

a va IS
NI UANITLAL
an o ad s o % = 9 v a d o
- AAeuUN 3 desarunsadinnuiniualuilszgndld audvudeniin1syannig
S¥MIENT Wellanau5aAnIATIE uwideym wazeduena Useinudyminig
Wil wazysannisauslumanseng q Angteals

[
o

- UANTUUN 4 Aevanunsan1syInNIsaus nideduaufaennaevselnalAganiy

v v

Widelassnuail InnsivAuslgaulaawaznsiEuedeyaLileNnTinvensHaa s
TugUuuunwlvenion1wdingy waganansavitnside Ainseiteya uidymegiad

Y
I =

windlna Wewanlassueiuvazdiauenanuiseninguseuls uazniseanuifian
= a

Aadnw Tandesanunsaysaunisauiiunmans easauszaunisalouinninly


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
143

nsiauliddn $seuumsuimsnuesdns uasdsuslidnduaniunisalnisyinau
dnatumevheuduiuisluunumuesiiiviedsndils
(7) fins@amunadugninenisifouvesddnlundngasindulumuununisdne uas
dufamsfnwimuszeznaniitmualiluvdngns
(8) fmsaevtaauuasanudlafiugilassudeuaumsdnuluagivisg 4 maed
Tulassmsmsaeuilesusosnasguanuimaad Tnsanauadiuiessmalvelunszaudus
(9) ImsUssifiunudisavevidngnslunisuaniudiaidaanm Taglitinmsaouamnm
AnufiuresiAniulianing Saudin dlitudn sudeTdulfamudedug Aifedes
2.2 MIVIUEBUNINTFIUNANTSIBEUSAEINTERd1TaNsANEN
AAAviAs M smuasUInIgIUNanI TS suTvesidn Miunisviidedunninavesnis
UsgnouenInvestudinfiviheg1sseidlos wagimaddeflddaunduunuiussnssuaunmsnmsfounis
AULALUdNARILUUATUNT TN TUssdunua e dngnIwasinsnulnsasdnssEAUAING
Tngenadndunsluideselul
(1) Simsaeunufefudomneiunlundnges aruAadiuieivensdiaou enassi
UnwliAnduil 4 wagenansduszimdngms ethdeyauntmunnmsuiuusmdngasliiamuiuadie
wazfhnpsgIumAnnsisunifuantudu
(2) Amgnmsldnwivesdude Ussiduantudinudagsuiaunis@nu ludures
szozalumsmnwh mnufusernud auannsa wazanusiulavesudinlunsuszneunisny
21N
(3) M3mT9EpUNNEUTENeUMS Taen1ssearthduniual viemsdauuuasuaaniteyussiiu
muitawelaludadinfiaunsAnwuasdiaulugaiulssneunsiu q lumuszeziansa o wu N
949
(4) mMsUsziludumris wagvseaunviiluaenuvesiudin
(5) MsUszidunaauAnwmdu Tnonsdauuvasuny wieasuanuiledilenalusziy
aufiawelalusuanuy mnumien wazauautRsmudy 9 vestasinfiazaunsnw uazinAnwiite
Usnyiigetuluanudnunidy q
(6) MsUszidunnvadiniluusznevendn Tunivesmnunionuazarmiainarn1ivnd
Bousiuiaanundu 1 idvuslundngns AfsudestunisUszneverdnuestadin mualalenals
iauadeRniulunsusundnanslidbsdude
(7) Adiungmsinandaouen Mundsuifiuvdngns wieo19sdfiay soaunien
vosfianlumsiFou wazauant@dy o MAstestunszuiunsFoud uaznsitmunssdanuivesian
wielyilsvadinfifesrasduazidulunmunuieanisvesmainussny
3. naeinsasINsAnEIAAvangns
3.1 dwSudsy1nInnedvinig
3.1.1 dAefiTavslasuEygn dosdinumutRnsududeelul
(1) Sounsunmiiein uasseinfuminedoimualiluvdngns uazlifiseiulaldsu
onws F, | i30dnys P
(2) fehszfutunsuuundeazaunaeandngns lasindt 2.00
(3) lasunsneaeuANINIHIBINgY WagANuIAuReuiImasLasnaAluladaTaume
(@ Mamsfnwlaiifu 2 wihwesszesnans@nuni dnualTlundngas adlaidy
JEELLIAINITAMNNITAN


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

144

(5) lddwuseniidula 9 Auuminedy
dldQ Q‘ o o = v %3 1 d’l
3.1.2 fAafidnsudaninnudusvadusanisine desdinuauifnsudiunsialuil

a =

(1) iiuddnnensfnuaainefiamsdeubsuasunumdngns

(2) suAansIunATIRy AT IneTdeiun

(3) WilAnfifinuaudfnsuiunuiszyly Sudfewansmnudnsedudansfne de
dunsdounazsediunanelussoznaiiuninedofmun fazduenldldsunsinnsaiauedess
amwﬁv]mé’f&Lﬁ@@gﬂﬁiﬁﬂ%ﬁg@ﬂumﬂmiﬁﬂmﬁu

3.2 2muUTYIRTHUUAINTIINSIYINIG

3.2.1 fAefitavslasultyan desdiaumiRnsududeelui

(1) Founsunhein uazseinfuminerdoimueliluvdngns uazlifseiulaldsu
onws F, | viednys P

(2) fsgfutunruuuindeazaunaaandngns lasindt 3.50

(3) finansFeuluneivsedusudefnun s musmusunisdnulusdassiedn 1
i 3.00

(@) lasunsneaeuANINIE8INgY waganuauReuiImesLasnaluladansaume

(5) MannsAnuilaiiAu 2 wheesszaznanmsfinuni dmualilundnges failsitdy
SULAINITANNNTANY

(6) ldfiuszamuniiaula q fuuminende

(7) FosBufosnanimudiusvediianisiAnwidediunsdounasseidiunanisly
sroganfiuvinendemunsiosdy

322 dAnfiavsuansenuduseduianisine dasdanaudAnsududedelul

(1) ifuddnnensfnsaainefamedoubussunamdngns

(2) suAanssuniatsdumun e iuvAnedoiivue

wugLAe - eidanTId NS ANYISTAUUTYYINTTY 2 LUy D19 azfeslnuantinsuiiuduluny

9
v

UsznA ToUSAUNNIINGIAEULIAIT T19N1TANITEAUUS QYIRS W.A. 2559


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

145
BUIAN 6 NISWAILIAINTY

= ]

1. nsn3eunsamsuennsding

roufienansslmisziuu iRy e19sdlvsiezldunsguimanuzuuianguimsninin
9191395 3URnveundngns tiolinuuazaimdlaluulovisvesumineds/auy Usvaves
e uasilomlundngnsfiaou warenarsslvaivneudiorihuniseusieatumsindoumsasuy n1s
TauagUsiliuna n1suseiuaunmnsdne anudilalunisdnrinseazidenvemangns (Une.2)
WHUNSL8U3Y099187U (UA.3 uaz 1AB.4) NaN1SI38USUeIT183 (UAB.5 LAy UAB.6)

1.1 2191381l

- ANENUR ADINANAINTTANYINIUAIIUADINITVRIAMLINEIAIARNT 619

be

'
=

(1) dnFanisd@nwrszauliggen luarvidviad anaaidugaudnwiiildsunissuses
1IATFIUAINEITNNUANLNTIUNITTITIFNITNAT BY (F119n91u N wagddnauanenITunig
gauAn® (@ne.)

(2) finaaudvinis/Ade neduedidnuiineunslunsasssdvunnmafivnngeylu
F1utoya ISI, SCOPUS %30 SIR luseauuSaayien visevaaUSeygynen segaties 1 atu VEONANUBUT
WUV

)}

(3) 2nglaliAn 35 Tu3ysal
(4) fianuanunsanselivszaunsainienunisiieunisaeu aunsaaienaaauslailueg1an
wazasnsaaeuunwsingula
(5) FAUFwazTinweA UM wIgInNg Y (671 1 7ie We) TuseAud v3e Aun Lasrunueiny
st UeUNnIINeIae
- InaIin1SAALADN
sauuIn: NsAnLdenAuautRaIniuadnag
sovans: msthiaueranUIIvINsuazdunual uay/mie mInaaeuliiednidenyiansly
nsnufanssulusoua
souay: nsiiasandadentiilulumunfnuenssunsaniden NN auuLsels
2. msimuANuduazineeliuiaunsy
2.1 MINAUIVINEZAITIANISIIHUNTADUY NI15IALALNITUITLLLUNE
(1) daasaliorasdlu@nvideilieifiunuainuf ahaasulszaunsaliioduaiunisasy
warmsIduesueiies
(2) ativayulenasdllousunseussyuduuun EUaNaUNIIYINTG
(3) duasulienansdiideiionaunmsiSeunisaey Tauriehmsideluauiedn
(@) dasulie19TIRNAUNITNITADULUUAIN 9 LasTin¥eN15INNITIUNITADULAZNIT
Usziunaliviuads
(5) afuayulvitioransd iy viedyerasdirmnfunaniasulinisussenglusedn
sine 9 vieuvisesanlussezdu
(6) EnsdnUszrauanidsuisous (kv) luhdefiieidosiumsinnissounsaou msin
m3Uszfiuna N9VI% wazdreusunsThAensideun1saeunuus 9 serinvenansdnngluniein
NI INYINTHINTIAINIABUBN LA 9 AlAUNMITeNTUINNUILIUAIT 9 UUTTENBWAL
wanwWasuuszaunisal


http://cbs.wondershare.com/go.php?pid=5239&m=db

146
2.2 MSHALITINTHAZIVTNEIWBY 9
(1) msfldusnilufanssuuimAnnsuigeuiifeteosiumstaunuiasnusss
(2) dn1snsziulionasdimanumalvinsangassuanvidviad ln1svinnuide
FAUNIARNEIMNTTY wavaswinnssula
(3) daaBunsinideairsesdmnulmidundnuaziewamnnsiounisasu wazdam
Fergluanuiundn
(4) InassevUszanudmIunsinidey
(5) TR 13ENNAUGITINNGNITLAN | VOIAE
(6) 99110191591 TFIUAINTINUTNITIVINITAN ] VOIAY
2.3 8191594 IUHnYaUNANgAT
- AMEUURA
fAUaNUANINNUANINTFIUNANGATIEAUQANANYY W.A. 2558 tawn HAaidlseeu
Uyginfelisunin viefsshumisdnnisldmniiemansansd luaudvied videduiug
fluann3gedl Tnanunivinisediades 1 1enstuseu 5 Ydaunas
- INUIINTSARLEDN
AMAIYAAEEND1TER S URAYRUNENgRTlnefaTanUseiRuazHaun1dvIn sl
Hulumainmurnesgundnansszsugaudnu wa. 2558 Tngfiansanaunasidedelud
-inanaiuIygnen (asanasiud)
UMNIIING (FSUNEIURAL)
Aifnenmgslunisndnsasiumdnnsildunseensu
lenajaiulunsuimmdngns
Fenudugiisazenuaunsavihauduii
- WU INRIUIFNT UL
aeivaduayuliorasdisuiaveundngnsiauduazidrlafsrdunsuimsey
vangnsulovievesminetds auy nasnsuninlalundngnsiiseu Tufeduaiuoransdlviing
Wamuanuiuasinugnisdaninisunisaou suntsnsianisussdunaliiuats a¥aady
Uszaunisalifl odiaSunisaounaynsideedsdeiies advayuliard@nuisde Hnousy 1i1sam
Ussdunnn grumnedmsuagindnlussdngeng 4 matszgumisinnmsidlulssmaay/vie i
Uszina
2.4 919139U52AMENGAS
- AMEUURA
TAUANURANUINUINTTIUNENFATIEAURANAN W.A. 2558 taun damdiseiu
Usgyalvmseiiguin w%avﬁ"ﬁﬂﬁwLLWLJWN"EGMﬂﬁlmﬁ"']ﬂdﬂ;ﬁﬂiwmamiwﬁﬁ Tuanv v el waoduus
fluann3giedl Tnanunivinisediades 1 1enstuseu 5 Ydaunas
- QAN SAALEaN
nAIAaEane1sduszdmanansineiansanyseifuasnanuniaizinislinduly
PRI IUTENaRTIEAUgaLANY WA, 2558 Tngfansanmunaeidetelud
-laaaiuIygien (Rasaua1sua)
UMIINIIING (FA1saRuRY)
difneamgslunsuansasumainnsildiunseensy


http://cbs.wondershare.com/go.php?pid=5239&m=db

147

- WUMNMTRAUNENTTOUY

aeivduasvatvayulieinsdussdmdngasinisiiuyueuiiazinuznisinnis
Founsaeusuianisianistssiunaliiuats afaaiuvsraunisaiifieduaiunisaeunaznis
Wwegseaiies atuayuliardnuisie Aneusy Whsussquduin guumsdnnisuazivdly o
N3N 9 MIUszgIMIITNITelL ssnALay M3 esnaU seine

2.5 81915EUINMINeniinus (MdngastaudinfnwnazseinaineninusssauUiyyng)

- AMEUURA

919156 UT N AnerinusdeadauauUAdulunuinasiveseasdussdmdngns
JLAURANANYY W.A. 2558

- WUMNMTHAIUANTTOUY

medduaiuatiuayulienansdivinuninerdnussefuuigee’ dnmafiuyunimg
uarinuznIsdanaieunisaeuTuinsiamsussiunaliiuats adaaduussaunisaiiftoduaia
nsaeulaznIdueseilos atuayuliardnuisie Bneusy 1Whirmussyuduuun ga meinns
uazdmdnluosdnasing 4 msdssrumalrnsidlulssmanay/ viomssena siudsaduayulidng
afemnusuieduaniulszneunsaliiidnldoenujviaviadnun ieifiuyuanuiiAvatestu
AMAgRENTTN Tudansrinide Weanldusulsinsaeuliwiuatowaznoulandniagaamnssu

2.6 WHUNITWAILID115E

- 7Y

919158U58T1a1 39 Al 31U 40 AL

- Julszane

AAdratvayuIuysznulun s 913139 UTe I e ngn IR UIN N T AU
ausIOuL AuAE 10,000 UM doteuuseina


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

148
NN 7 N1sUTEAUAMAIWAENEAS

1. NMIAINUNINTZIY
N1 VLINTFIUNE NGATANUNTOUNINTFIUA MR TEAURANANYILVIAYIA (TQF : HEd)
uaznarimsUsyiuauamnsAnuassuminends fad
1.1 nsadumsdaviiasfnniy uae.fe o vearangns Winlun1smuwnunIsuInsinng
VANGATAIUNTBULIATFIUAMIATEAUDAUANYINYYF (TQF : HED) 21ANISANYIAU/A1ANTITANY
vane Tnelidnisidufanalasanud/ §ennemsinends meandeadsil
- Ivhuazds WHUNNTISEUIURITIETIY HANTISEUTVRITIEIVT NaNITANTUNTVMANENT
LKLY 1AD.7 warsIBeuflsinamsiiiunusunseuasgunaadsrdugaung Tasdnlnan
HIUSTUUUIMTIANISVaNgNS TQF
- ANY/NBIVTNITNITANYY FI891UNITTAHT UNUNITISHUIVDITIETYY HANTSITEUT VDY
319391 HaNSALIUNTYBIMENGAT MIULUU 1AB.7 LaUsTiUseyuAMENITUNNTIVING AMENTINATST
dn13%1N13 AUEIRNU
1.2 919158UaznAInisuinveusein fesdnnisiSounsaou uazUszifiunanisisould
GulununeazBeaiiunllusiedn
2. Unudin
2.1 wananstanvualiiinisussiliunanndadinauradnsnsiseus seaunangns negld
Yaudio/gilduladuds nndnisdny
2.2 fmusliinisdrsanngmsiliwihvesiudniunniuidifamsanviiledioudiutadi
fidnsamsinuludmsaneniy

3. Udn
3.1 msiuildn
ningnsinermanstiudin arvivuadl fszuunsiuianiiaenndesivulouionssudan
Yo donazanyInemans fanaudiidowiurosfaiandidsulundngniunznudnuazues
Saudinifisszasdsyyliognstaauly une.2
(1) Mnuad maneduiusulidn lagluudazdnis@nwdnans m.u.awndvield Sulldn
d119u 100 A

6 Yy a v 6

(2) 2191388 SURATOUNENgRTUAZe1A15IUsEIMaNgNTin1sU STy DA UANAIINTTSU

TanTmuneiundngns lnedidnAnwidesdnsansfinwseaudseufnuneulatvansadyununisiieu

Y
=) )

Ineeansuazadinmans vieiisusinuazidulumuinamifuvinedousmsimun dmdngnsli
mwddnyfunszuiumsdnidenianioziinFoulundngasliiinuantfuazfnenmlunisGouaudise
nMsAnwmNszezIaindngasimue

(3) aminedeuariivszguesnsuiwisUszinalng (nde.) dudumsusenmaiuasingnia
spUUMsunuUY TCAS Sautsmsiusenidu 4 seu fe

1. 59U 1 Msdnidenlnensdaiiuazaunasu (Portfolio) Ingfiansanainaasuuas

aruannsavesiasinsidGoudundn Tasuminedeasdndendainsdiunils anduanyinereans
Tngniadvuedagiinadunivainudidesiunsduadsudadinadido


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
149

2. 50uil 2 asfaslanuuuiaeuteldou lnsuminerduazdiunssvatnsdniden
tniouiiddsdnuoglulsafeudoanufnuluasiuiivimsvesumniine1ds 18 Smia Fafadasios
JuazuuumIneaeuinamndaialy (GAT) uagivieundanidivinisuasivndn (PAT) vas nie. Lile
UsenaunNIsnaIsan

3. 59U 3 (Admission1 Wway Admission2) WINe1defruALNIINITALIUAZLLUTS
Uszneulusg GPAX 20% O-NET 30% waz GAT/PAT 50% laerasasidiSeudeshazuuuldumi
Aulwdves nie. Inedadasaunsadenainsuuusesdwiuldiy 10 dudu

4. 50U 4 Masunssuuudasy Taemsminerdedudfvuniuemionisaeuivn
W wazdNan1sARaBNlINNg NUe.

(4) unAngrdeandunisuseniAnanisaeudunivaluazlianiunissusenuiinu iy
naniidvua mndnuddedinenuslinsuerafinsuszmaiufuvieUssnageusely
(5) 019158 FuiinvaUNdngRILAzenTIUsEImMAngR I sUsE Ll eUsEId unanTs
Antuaumssulidn 1wy auauth wazinaeinsulidn uiunsendunival waeniuuInielunis
Woun/Usulsasely
3.2 mMawssnANUniaunaudnAnen
nangasatvayuliidnlninnaulasunismssunnunsenlunslddialugminerdela
2819LANNAY FI8NSU15I0AINTTUTULATINITVINNINE U AL ALLINGANENT TAENNUNINERE
ladaasulviansulasinisugudwevesiidalng AousuildalnivasAeiaiuasidnanualildn n13dn
AnssusvuanlddnasuliiandniulasnsUsuimadananyinemans uenanddanlvavnay
Iidrsalasamsnuiidalua vesniaiviedl eliidnlnivemangnslaileniasineransdused
wdngms e1NSETIUINY AunIsduaryAansasatuayy TneUsrsnumndngmsiuzti uuIvnen1sAn
nsl33elunmIneds weunslimuusinferiuuunsiiou uardommunsig o Wewmiouay
wouaunsSsuar 31T
3.3 M1IAUANNTAURanITRAIUS I IvINTLAZIUELIILATRAUS YIRS

'
a £ =

wangasInemansUndia awndvned Idszuunsdniudeyavesumineds Judldeya
fumsiiou suaseuns wazdoyavesidndsannsafnseillefaniidam wasdoyaiidofiamunian
vesnaiv el IAvUsEIRTandivesuunsinu elfidudeyalunsiadeuszauauliaiy
Pwde dnsimualifinisudsfienaseivinm letwualitienasd ivinw 1 au desuiuiian
Uszanal 8 au Tatlenaseisunihiduenastiivinuazdeadissginisuamuniounindueansd
fivinwnaziueugiionansdiuinuvemmineds oldiluuumdunsufdanihi

(1) 191367 UTnwnuiAalulassnsnuidnlmidusudandudd 1 Weldianldilonna
$INNIATY AT UTEEIUNANGAT ANIITORABURATUADINTAYAT VALY wazdlNITUUEUILWINIS
s msliTanluminende wdeuveldlimuuzthuaumsiSou wasdormuassdeusa 9

(2) wdngmsdnszuuuimslidusnwunaddn Tagsiunisenasefivinudsazquaian
sudlulnsinuiuaudrdanisinm nglimusnvuddannadgmiunisteu Tneenzianiing
mMaSewsn danudssfiazesnnansduniednianis@nuand uasdymdiuds nswdseniames
nuAsANYINILTsUTEduiusnsUssnaudsty 1av wagiveamnsunsvesuduinuwiieddnd
oy nsarau Tnefdnauisadimunazvesusnuldainenssiivsneiivesinueennss wiens
Ansesnedessulal (wada lavingy usu)

(3) néngsiinisiamudeyaddniinaniaFoud danudesiazoonnarsdunied s
msfnwailagUszaunuivenansiivinyinazenasdiaeu JsazansanmsamefouFeu sd

=


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
150

nsifi-nouseivlunmsamedouvesdan uazihuinnsanlunsussyuenansdussdmdngasiiion
wmshemdenaglifuuziiuie ianausaduiansinwmuusunsiiou vemangns
(a) wdngaslatinisuszidiuszuunstimyinunlaednsdaiuvuuszdiiuenansdivinm
TneglsdAmniuvinsUssdudodutoyalunmsusuusuasiamusdoly
(5) thwamsUsziliuenaseiusnwandanuvnieluiivssyuerasdySuinvoundngns/
919158UsE I mngms/Mszauneivisiudy Weuuusenszuiunmsguaiianlinseunquuaz Aty
A
(6) Tu‘wé’ﬂqmﬂéf{]’(ﬂiﬁﬁﬁﬂ?ﬂwﬁmmiﬁ’m%’uﬁ?ﬁmlumiﬁﬁmmﬁwuﬁ‘ﬁzﬁw%@wm‘%uaﬂu
FIEAVNAUNUN
3.4 Aanssunsiadneniwuasidauasnisiasuainainuznnsseuiluanasseil 21
wangnsnelinsuimisnuvesnAdvialatvayuduasuliiinsdnfanssuimudnenn
danvislusaruaniosiounasavdngns fnisdaasssutszanmuagimuaianssy/ Tasen1sdiunis
W dn L luunuuURnsuseanlvesnaeinereans wazwudjiinsieiaundnenmiidnlagli
aonndosiuadnyuzyestudinfifasrasdnunadnninisouiszdundngnsuazinuznisiouslu
Anssuil 21 fSuRaveudfiulasents delenansduszdmdngnssiudunssunmsausiaudnenin
@ foransdfivinulassmsionuziuinisiafanssuuniannasnsumurulsilanisoudnssuiuns
PDCA Tun159afanssy dn15Useiiunanisdnianssu/lasanasaiusnud]uianisuseand lae
AznsTINIUTRLNAenTAn udiauoenansduszdmingnsuariiuszyuniain Wetwans
Uspdlunmualuufuganmsielassmsimunddeseoly
nangmsy e liddndaussourddguazdniulumnmssui 21 lasfifRanssuaiuaiis
vinweiunsiSeuduaruinnssy Wnvesuaisaune do uazmalulad sadsinwedudiauaznis
vhau Tnagndnisaeulaeiiuddnduguinats wiwinwe amnuduazarundemngiiiniuian il
Sudufduiusauanunsaasieauinienues nelinisseuegetnauluingussasduasisn1sdnnis
Seunsaeulu uAe.3 (HANIISEU3V0ITETY)
3.5 mM3Asag NMsausansfngn
ANENTIUNITUSINIUANENT Useyul AnmuuasUselilunan1satiuausunsnsegvasidn
wazmsdsansanun egaiaue TnoruszuueIETiUInwm
3.6 anuNanalauazkan1sdanstasaueuvasiidn
éngmsliaeununagliianUssdunuionelaifeaiundngnslusmsing 9 Wulszdmn
U wu n135udidn nsduaduasiauiddn nsdanisdedeaseunis 4 veeldn Wiethuwauiuas
AIUANNITUSMIVANGASIATAA N
madniiszuuenalnnisiudesesFounesian dedl
(1) Fosmensianssuiesieadouanianliun
Hue193ERUInw 019158UsEImdngns easeiiuRiaveundngns viermthntedvn
-naesfudonnuieaSeuvesneiviadl egiiviiviesdrinauaeivied
(2) WodliFesoaFou Uszsuvdngnsazinbesdeadsudmisluiivszyuensddiuiinvou
VANGATASUNT VAL TANTUIINIMALY
iivszguennsdSuRnveundngnsiansanuduisateslaensaiunsuimsvangns ma

& Y a v o

’e]’m'ﬁEJNTUNWU@‘U‘Viaﬂiﬁiﬂiﬂgﬂ’]Lﬁ‘LJﬂ']iLLf:’]»L‘UG]’]iJSEJ}EJ%@ﬂL%EJ‘L!

Y


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
151
€ Y a v

-N3Y0TouTeUNALIT0TEAUNIATY AL AMERIITON SURAYRUNANGATIEANTUNNT

Y

wauninglilsesunangasinteseaseudangty anliunislaeundiuseguiiefinnsantuseAun1AIn

739 syAuAEAa b
(3) fN5AAMUTRSDUS U WIBSUNIANUNINBLlaRNANTISINNISTD5 DS 8 UTBINARN

4. 913159
4.1 NITUIVTUASNAILID1R15E
4.1.1 msmsEunsEmIueIasdin
MANGATINGIMANTUMTAN a1U13YNATINITIUNUTEEZE10UENTINR1919158 A5
UseLiiuAIUABINITAIUTAAUAINITOVDINAAENANGRT IneiN1TUTEYUVRIANNR1TEN1ATYT TN1S
AnTengnsmaszneunisandenyrainsluadlvnseiuanudesnisvemdngasiazaiv1ivn dn1s
a59m41991U U359 yaanslmsl muszifovvesausingrimansuazumineidedsiisvuunisiuuas
Funou dil
(1) A1ATvdnsinTsvisnamdaazdas esvedniiidennunas iuauzLas
UMY A1UTEUY
(2) WeldsnT 01938 FuinveundngnITanUszrNiveIasdUszdveaniain tile
fsanawiidesnisfunieaivvianaan lagfian3annueusnsids wagimunnuausfve
Jafasoransdlml eliidnuoransdfifamnuimiuidginamanin iesvainuduudes
NANgAS
(3) Usgnmsuenansdmuszilouvedamyingirans uazaming1ay
(@) uissnnuznssunsduntvaionansdin Tnefuualinssunisdunivaiseneude
9191387ns9EnRTuh eehetdes 1 au amtihniaiv uazduImsvesnainemans
(5) 019138 lmiaglasudiuzhlusunsSeunsasuy sunsvinuluesdng uasiudy
7 AUANTAITBIMISEANY Tamdam i TunseusId AN INeTds Wielkauiuasilniiney
nsaeu wagyiliensdindlatinseviesdniuseninsany
(6) UswiiunansUfoReuniuniszan e 5 6 Iiud udunsieunsaen
fdds ufumsumTITnsLdey suswihyiigeRayTauss wazausnudy 4 Taenssunis
Ussifiuspdunmeion waesvduansndoulideiauouy
(7) enansdiFuRinroundngasuazennseussamangmstaniulseyiluiivszyuniaion
ilefiansan nyvdeuauaNtAvesesdirsududulunnasisnnsgundngns
4.1.2 NMIUINITDNNTILTURAYOUNANGNT
AMeIvdsruvkaznalnlun1suimsenansed Suiaveunangns lnen1suseyuiiaTien

]
[

a01uN138) N1IASDYVDIDIATIRSURAYBUNENGAT NITINURNUNALNUBINTELTURAYOUNANENTNTE
indoamielonéne ieliiornsdidulumunamiuinsgiundngns vangasinisimuaunumaiing
uazANLURnveUTeeNIERFURnTEUMANgRTaE s TAlaU BeanuznsuNsUIINANgRs Usznause
USE5UMANGRT BUIUNITNENEAT Waze1a158dSularau Wuduimsndnans aruau mauliiing
dudunslilfnpsgiunuinasiinasguvdngnssefugaufnvinasnadndnisitousszdundngns 1ile
nsUsEAuAMAINYANaATLATNISTguNIsaun1elAnNIsAAUAkAYRIAMENTTUNITUTETIAME
Tnermans dnnsadaussglalnenisengesenansgildsumeta wisldmumismalnmsfigedumy
ANIMINEN Lazdauasy aduaunMsiauAnenIne1915gusedmanans Inen1sdnasseudssanadlu
nadIsze/dunn mataeuiduasianundinns delviennsdiamaudinadeiu


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
152

waztdenaunmiidulumuinasinnsgiundngss Insussdunszuiunsuinisennsdussdmdngas
Tnemsuszidiunuiianelalunisuimamdngns Weazimansussidiunfiansanuiuusnisuims
NANENS
4.1.3 MIELATILATNAILI1RT IR URAYaUNENEATUATD1A1TEUTEIMANGAT
(1) Mmaddnasssulszanalumsimundnaninearsailulszamnnd
(2) muAu ity duasiliorasdianauedumsaimanuminisesnaseliles
(3) Insdelasans/Aansaianndnenmenansdmainnmsegsdeiiios
(4) 13T SURNYUNANgRTUare1AsEUTET M NgasANTuNSHRILINULBININAIIY
ABINTT
(5) Usgilunan 1 sWaLInuLeuee1913d S URAYo UNANgATHar 13158 U mangns
lngRnauran SR kagnsihanusluldusslev
(6) HaaInMIRAUIAULDY NlFFuTeTa Tmsendesmumerinunyledanzuazniain uay
AnUsEneiusin
5. ManNgns NsiseuNsEY NMsUssliugiseu
5.1 nseanuuuviangasiasansesedlunangns
wé’ﬂqmﬁmiaaﬂwaé’ﬂqmuazmiziﬂaﬁ‘rméfqﬁ
(1) Lwiqc%’?mmzﬂiiumii'N/ﬁmumé’ﬂqmL‘ﬁaé’fﬂﬁmé’ﬂqmﬂﬁaamﬂé’aqﬁ’ummigwu@mq@
JEAUUTUYINT a1VINYIMIARTHATANAFIENS (UAD.1) W.A.2554 U1NTFIUVDIENNIVITNINGIAIEAS
wazimaluladuvisUssinalng waslidonadostuulouienisdnwiv @i on vuausagn 3deviad
AUTTAIALAZATITNVDIVANGNT
(2) 919130 FURATRUNSNENTIATIZUENgATAYN Lazt1Tauaa1NNI1Td1593ALAATIY
vosRudimuazmsdmamuiiowelavesflivadin lnsaouawfinudnunzresindinifisUssasdanm
HATNSNITLSHUTTEAUNANGAT WIUTENBUNITAAITAN learning outcome N1IAMUATIETVILAZETE
183U UENGATLATILNUNITLTEY
(3) fdnsUszyunnnasdlunsazaIvIvges (wiAs1ed LeiBaldnd Lalidunid wniled
un3d uaziafignamnssy) eliudazarvingesinadndnsdoudsedundngns ldmhsein
Frosutesein Thlidomitiuads LAYATOUARH UAB.1 LavdavuAuTLansNINTEEAMSURATEY
UINTFIURANISIEUIAIINMENGATEI18IVT (curriculum mapping)
(4) 8191508 FURnvEUNENgRTUAYE1 9O ABUUTE YL IAY LTTa N1 TAUNNINTFIUHANST
Bous lunmandnaduilelindngnsnsounqu leaming outcome uardaununIFous iy
(5) 9131385 SURAYOUNANAnsENTIInangnIatulsulTslml wasdan1sininynanansing
fnssnandidanudsngluaeiviedddfumunnanivdw/glddudn Wansandunssunis
diellddeRniu/daiausiusnisfuiiamansdarimdnges wardnvasvosmeiviiviuadis auiinig
FansFeunsaeuiiianndnenmuesgiFounamadnsnaieudseiundngns
(6) rauaarmura U RUTuReUlIVINeTdY waradls ane. Sunsundngs
(7) dmangasluandunisuazindu Aanun1sdan1siTeunIsaounIlLNuNIs e ves
9671 (UAB.3 LAY UAB.A Lfidl) LAZHANITIEUIUDIT 18IV (UAB.5 LAz UAB.6 LAY)
(8) agunanisaniiunisusednd (wee.7)
(9) Insumansusediu uee.7 uusudseimululnisfinesiely
(10) Uszifluanudniiuvesidnfeifundngns uavanuionslavesildtndin uaziima
nsUsgiiuluuSuUsmangaseely


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

153
5.2 N1IINTLUULHDULAZNTZUIUNITIANISITBUNTHRY
5.2.1 MsNAUAEEaY

(1) ANZNITUNITIANITIHUNITADUIZAUNIATY TAVINTINTIEAITITINIUULNUNITANG
vosiidn 1ilolvionansduszdmdngnsiiarsanaiugniosuarUszanueuiuguszaununguavin
o8 (WnIIATILY AILTTENS 1ATlBun3d Wnllefiun3d uasinlignavngsy)

(2) fimsUszguaanarsslundazainivges Wefiansandvuagaou Aunuiay
Fergluavdvidy q wazUszaunsainmsiauvesurasaulimunsanfuasesnednilasu
UOUNUEY

(3) AAENTINNTIANNTFBUNsABUIER UMAIN ST ey WothidUszruniaTe

laedl 9191580 SURATEUNENgATIUTINUTEYY BN TUIANUWINNEANBNATY WanANTnangasladl
Madydnsmandinieuen vseddumauluenasdavluuisinde/vesein

9 9
J

(4) Murualie13138 {3UdareuTIBINTATILKLUNITT8UsveeT18TY N euTdnnA
s PntudaeutuasmuniafousszinasinsiaarUssidunaliifanaulufuisnvesnsGeu
nnseaeu
(5) neutaniAn1sAny JanUsediunsaoureee19158
(6) AMZNTIUNITIANITITEUNITABUKALBIAITUTETMA NN TN AN NaATUINANT
fufunusnfiansan weswdufmuauumisdunsimuneinsdiaeuluuiazdmsdng
5.2.2 M3NfU AN KaTATIRHBUNITIAVITUAUNTITEUTVR9I183YT (31AB.3 LAy UAB.4)
(1) 819136 FUARTOUNENGATAIAI95UIIT18TVILATUNUT UANINITNTEINHAIN
SuflaveuiAsHIUNaNITIsuFIINMdngnsg 918391 (Curriculum Mapping) Tfe1anseaou 1l ols
919158 deunAazeIgniluiludeyadmiuidouingUssasdnisiseusneivluwaunisissuives
w3 wiesstriuaianssunisSeus
(2) InInendeuazany Inalnivunlie13daoudfaeaskiuNIT e U V8T8
1AD.3 kA uAB.4 LAL) Naunn1ANIsANY (upload Fuszuy tgfmanagement.nu.ac.th)
(3) nanansn1elin1TUTNITIUYRINIATVINNITAINUATAL ANENTTUNITIIUIYING
madyeiiiiulvaeudaviueunsseuiveeseIn
(@) ennsdfSuiinveundngaiaiadeunsnuuMISBugvetusaz e Ir lundngas
e Wmimmmmaamammumaﬁmaiﬂ&némwuasﬂu 1A9.2 Wd3sihdeyadumeunsiulias
(5) ndsannuafruaLiuneus 837 a’m'ﬁaa'ﬁumWuawaﬂqmmt,mmammw,ﬁa
fiunsUnneismnldifdnamadouluneiviuioblfidgmlunsifuiamumanaious
VBITIVUAB.5 Lag UAB.6 LAN)
(6) Muualidnsussidiunisaeulaeddn  Wikaoudnaues1a1sdyTuilaveundngns
#a150071P5UTUU T vseUTuU T sSeusvessgineglslulinisAinwidall
5.3 n1sUsziiuna
5.3.1 msussiiunan1siteuinunadnsn1steuiseiunangns
(1) wengnsinisivuaisnisussdiulilu uee.2
(2) ersdijaeufinnsanimiinesduszneulumsUssiiuaenndestugaiiuneseiuily
UAD.2
(3) 919158 @euseivdnisimuaisnsildlunsuszidunazinusinisyseiuly
WHUNSI8UIVDII IR 18IV
(4) Mueasdasulunsa Teinsuiunsandeaeulaviinuysul il


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
154

(5) 19158 AeUFnAUHaN S FsUIIN TR ue LA aue AT IuATAE

(6) néngasimualifimsvugounadugydmunadnsnisouiseiundngns lnon1svin
wuudspifiunsmuaeunadugninisnsiiou mumsgiunsieuduaznisionsan fndu sansiFou
Saduluiusgyunain

(7) 019158 3uRmveundngasiinisUszguinnsaNanITmudeUNadugVEvesdAn A
einidaaeu Welszidunansioudinasudumunadnénnsisoudssdundngnsuaglvinangns
AsaUARN learning outcome TagimualitinissssmAsnsildlunmsusziiu inawinig Usediu wagna
M3UsEdiy evnuumeiaLsely

5.3.2 mMsusziiugiseu

(1) 1971585mpus eIV UaUTINTInkarUszillunansiseus

(2) 019158 FuilnveundngasiimsUszyilensiaaeunsuszifiunanisious leua ns
a3Uuuy Ussidiumsvmuaounadunvmansiiou sunmsgiunsSeus

(3) fapusiuiusindunanisidoununasinivueliudiaueniaiv wazdwmanisiFeou
sihuszUUBUmesuadsiaouuagimihaA Ay

(4) AMENITUNNTIVINTVINAIY AARNTIUTIHANSIT o ot iauelun sy
naden ieasaaeuntsiadunaninisunaianisfine tnglvgaeuduainis dadunanisiiou
Taglomesginifinsuslunsaveian

(5) nsUfuUgnsindunanisidsumudelausuusvesiiussguninivn wdni Wi
Uszas nsun1sUszinayivetmansiiureu noudinasuilunsa

(6) vidnansuveyan1sUsEIluNaNTISISEUSINInY uAe.7

5.3.3 N15AMNUAITUTEUNTTIANITTEUNITHRULALUSELIUNANGATATUNANITLTBUI VB

578391 (UAR.5 WAL UAB.6) UaY UAB.T

(1) anInendeiinalnimunlvennnsdiaeussiosdmaniniieuivednedn (1aa.5 uay
1A9.6 Wi) melu 30 Su vdsdugananisAn

(2) nangnsnglinisuimsnuvesnAdyiinsimualiiiaaugnssun1swivns My
Wigaeudnaviman1siseuiveesedn

(3) ©1TIHTURAYRUNENENTATIAABUTIUNURANTBUSVRITEINVRIUsaz T8IV Y
néngns Wilefinsangamaenndesufosuiesiniitieglu une.2

(4) 2191568 SURaveundngasiinisuszyudanfuiiodaissaunansdiiunisves
VANgAs A kY 1Ae.7 A1elu 60 Tu vaalnnsAny) warlin1sussilunangns

(5) iupiiuszguaafinnsaiothdelausuuranuiuUsyansanmssuiuausely

6. AarfuayunisBeud

sTUUNMIAIHUNUYanIAITY/Any/aadulaeiidiuiinveenansdluiinvaunangns
wolvilas avfuayunsiFeus

(1) drsremuiianelavesidnuazenansdrodsatuayumsisous

(2) erseFuRaveundngasUszyuAuie i sanaguaudesnsvesdsatuaunmaious
fimnzaudonisiansiseunisaey Mnsansdrsenufiamelavesianuazoraserodsatuayums
Seus

(3) 21TTHTURRYRUNANgRTEaUDAINABINTAATUALUNTISBUS lUS NIy 1ieTIUTIEN
Msryun1ATY


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
155

(@) AAIBANTUNITIAYINITIIAVBIVUSEUIUUTET d9bUTImEINeNmIans da1nsun1sinege

(% [

agfel nsUfudssenasanuiinaznssalasansauayunisifous Inonsiidiusanesenansd
JSuiaveundngmaiiosiuinnsanmsindviuarusidulunsdudunsiausvesuuszanadmiuns
FamasatuayunisiGouieng 4

(5) medvddumsiavnasafuayumaiFoudidudulumsinnisfeunsaou

(6) fimsdraeuiimelavesidnuazeransdredsatuayunisiions luudazUnisdnu il
diaueivszyuniniviitenansuuiuugmdelidoiaueuuy mnnaiuldannsodidunislely
Usziiule avUszanunussludinnzinemans wazfinaunanisaniunis

=

7. fUKNaN1IALIueY (Key Performance Indicators) s$auy3sysy1ns

= 1

N13AAUNIATIIUNE NGATANUNTBUNIATTIUAMIA TEAURANANYILN YA (TQF : HED)

[

uazinasinsUsEAugun NNy inends fail
7.1 matfudaiedd 1.1
finsiAufnedd 1.1 mauimsdanimdngasmulssnanssnsinusns Bos i
WINTFIUNENANTIEAUUTYYINS WA, 2558 Linauain1suseidiu 91uau 5 Jo

i1 | V2 | VA3 | Via | Vs

U9 \neual s18azdennsUsiliu
2565 | 2566 | 2567 | 2568 | 2569
1| 31019158 - liitdeundn 5 Au AN A A A I
ASURnYeY - JuensdisuRegey
NANENT NANEAIIAUNIT 1 NaNgNS

Lulel wagsedmidnansnaen
33828191 IANYIAY

ydnanstu
2 | AuaudRves Uselnnivnig Vv VY Y
91913855 URAYOU | - AaAisERuUSlvvise
VANGAS Wig UL Y3 S9iUITanng

Fmmslasningaoe
Aans19158 Tuanandinseuie
Fuwusiuanuindiaeu

- JNAUTIYINTOENUBY
1 579m15tuseu 5 U dounad
UssnIvBw/JfunRnng

- AanAlTERuUTYy e
WU MI9ANTIALALINNG
Fmmslasningaoe
Aans19138 luanadinsane
Fuiusiuanuindiaeu

- JNAUTIYINTOENUBY
1 518n15luseU 5 U dounas



http://cbs.wondershare.com/go.php?pid=5239&m=db

156

mm Wondershare
H  PDFelement

4
LAEUN

s18azReAn1sUsEIY

i1

Yii2

i3

Yiia

ii5

2565

2566

2567

2568

2569

- 919139XSURAYOUNANGAS
9 2 U 5 AU Aedl
Uszaunsailuaunis
UJURng

AANURURY
913158U58
NANENT

- AaAlTERuUTY e
WIEUL MI9ANTIALALINNG
Fimslamningaoe
Aans1913e luanadinsane
Fuiusiuanuindiaeu

- JNAUMTIYINTOENLBY
1 518n15MuseU 5 U dounas

- ligdnuiunazUszanla
unnimilmdngns

AANURBY
919158Kd0U

919159U52A1

- AT UUTYe e
WIEUWIT ATOANTIRLRUINIG
Fmnslasiningune
fnans1915¢ Tuanvdniiu
Wi Ivfiduiusiunse
anivvesseiviaenu

- winduannsddaeuneu
nauriUsenald oylay
ARAITEAUUTYY RS A
2121590 LAY

- AanAiTERuUTY N Yo
ABAIUS IR IVTBLTBUYI
uay

- fiuszaumsaiieud
Aetestudniiaeulivos
N1 6 U

- giad falusaeulsdiiutosas
50 99518391 aeilonansd
Usgdndugdsuiinvousein
thy

MsUTuUse
WANEATANTOU
seeEaMNUe

- ealdifiu 5 Y museu
TLYLLIRVRIVANGAT 138
ageoevn 9 5 U



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

157
. ) ; A Uil | V2 | Vils | Vg | Vs
19 LnEus s1gazdean1sUTEIEY

2565 | 2566 | 2567 | 2568 | 2569

agUmanisandiuay | maffusuedd 1.1 ms V2 I V4 R I ¥4
UIMITIANTUANGATAY oV B Bt VA A AT (Y B A1
U5zn1ANTeNTefnensng O oo |od|d

309 INQUTINMTFIUNENGNT JE I ¢V N G B A A

seAUUTEQYINT W.A. 2558 oV BtV Bt VA B AT (Y At

7.2 fUsnan (Core KPIs) s2auleyey1ns
N5UTEMUAMAINVANEATHAEN1TIANIINITTEUNNTARUNAE VI InTdindnnn nag1aloen

WINTFIU WHANSISEUINNMUA Tagdlfusdinanisaniiuau fail

Vi1 | V2 | Uiz | Ve | Vs

U9 Faustnanssfiuey 2565 | 2566 | 2567 | 2568 | 2569
1 | 0191seuszdmdngnsediadosdesas 80 fldwsw | vV | vV 4 v v
Tun15UsENLA 8219UKY AARTL WATNUNIUANT
ANLUTUMINGAS
2 |fswazidonvendngns auuvu uas 24| vV | Y v v v

A9AAABITUNTBVLINTTIUAMIATEAUDANAN Y
WIIAVSOUMTFIUANRIAYY/ @113

3 | d518az1880909518591 wazswazisunves | v v v v v
USLAUNISAINIAZUIN MINLUU UAB.3 WAy UAD.4
(LNUAISLTHUSUDI518797) 819U penaunIsLUN
naseUlinTuNNI I8N

4 | ¥avsieaunanisandunisvessieien way | vV v v 4 4

T18UNANTANTUNTYRIUTEAUNSAlAIAA WY
MUKUU 3AB.5 UaviAe.6 (HaN13138Uu3YIT183%1)
aelu 30 Ju ndsduganiansAnuniidaaouli
ATUYNSIEIN

5 | davisenusansdudunsvemdngasaauoy | V| Y v v v

UAB.7 N3N N15UTEAUAMAINNITANYIN
LINg1aenrunngly 60 Tu naeaulnis@nw

6 | mImuasunadugviuealnninnnIgIuNans vV v v v
Boud Aimuelu ure.3 uay uAo.4 (UnuMTSeuS
Y995183%1) egaties fovay 25 VeIV
aauluudazUn1s@ny

7 | dnnsan/JsuUgen1sInnsiseunisasy nagns v v v v
N3a0U YT0NFUTEUHANTSISEUS NNANTS

Usgiiunsaduaunsieauly uee.7 vssLnumn



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

158
UL | Va2 | U3 | URs | Tas
) Favsinanisduiuay 2565 | 2566 | 2567 | 2568 | 2569
nsUseuamnmnsAnw s ing1doimueti
ARG
8 | #19158lnsd (63) neu lesunisuguiimeanse V|V v v v
ALUzINUNITIANISISEUNN DY
9 | ennsusgdmnadldfunsianmdnns uay/ | V| Y v v v
vieAnin ogstoslay 1 ads
10 | dnnuyemnsatiuayumsiFeumsaeu G ldsu | v | V| Y v v
NIALNIYING waz/msedvdnlivesninseuay
50 et
11 | sefurufienelavesidntanvine dadisluifisie v v
AunYmANgms waglsitfesnin 3.5 Azl
5.0
12 | szdueufiewelavesgldtndinidsetudinl v

wasglitasnin 3.5 nAzkULLAY 5.0



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

159
dl = % o =Y v
BUAN 8 N1sUISLUU LLazU'ﬁUU'gamsmmumwawangm

1. mMsUszliudssansnavasnisaaulundngns
1.1 AsUssliunagnsnisaay
1.1.1 dmsussiiunanisseuivesiidnlaenisaayu mswaneaunuvisen1suuRaungy
1.1.2 fimsUszidfiunanisaeuvesenansdlneddn wagimaussdunninsgiiiengaseu
uddumsasuresenansddaou ieusunagnsmsaoulivanzaslasenansdaouusasyinu
113 fnsvssifiunanisiiousvesidnsedutdull (Year Leamning Outcomes, YLOs) ¥
Fultsnsgrunadugrdlussasiulivemangns
1.1.4 fmausisdsannssunmsirnimesnaisiioguaiiufiasumsianisdounisaou
vese1915duAazviulidulunannnsguvemdngnsiivun FennznssunsaiiaTIginaNLUY
Usziflunsnisaeuvesenasdlaeiidn ilevqadouaaudslunisaeuvetenasdiaouusiazyinu udn
thududeyalunsimumleuisuaznagnsiaeimuiotasediaeusioly
1.15 fimsuszguaanasdlumaiviiieuaniddsuaudeuiu deven visuaniudsuna
gmsMsaeusENIIeNsEviseveiuurthnesiitanuilumsldnagnsnsaou
1.2 MsUszliuninezYada1asdlunisldununagnsnisaeu
wingdeliianldsmidumsaeuresenasdilusuinee nagnsnsaeunaznnslide
msaeulunnsedn ynaiamsine eedinsussfiuiuiulgdvowminetds Tuduvespuglaiinis
uiaanmznssunsUssiiuresniade oUsuidunisaoutoso1913d Tasnsdiemeinnnuuuyssai
vosiidn Wovqnseugauddunisasueseonaisdfasuusiazyinu udrhunduteyalunsivun
ulsuneuaznagnifiazinmnenansdiaousdely

2. msUszliunangaslunnwsay
nssuMsUIIndngmsthnamsusziliuieltlunsiamunuazuiuusmangns Taovinns
Uszillunangnsinenguuanasiie 9 Fasteluil
2.1 UszdiulagnguiiinUgading
nsUssfiundngaslunmsnduaginiledanfouey fulfl 4 uardeseendfoieuly
ednaniadnuudunat 4 iWeu Fadurianafienasderluimedan maamuﬁmmmﬂimﬁumm%’
vosldnhannsndjiinulavielal danmiuiiavey uazdsliyaunniodludle § Faaziinssrusy
Foyartamuaiion1susulgauasianumdngns naonauluussnssuIunsdanisieunisaeusialy
smstasaslusiazs i
2.2 Usziiulneg@isldulfdrudsarnanumissnuiiianssnufjiRaviafne
ANENIIUNSaNAIAnwIveIREIne mansluuuUsediulidnaniafinw lngduuuaauaiy
lufmmiheauvieaniulszneunsiddnvesmaiviailseenujdianiadnu esiusudeyauas
ForauauuranmisanuihuldlunmsufuusnssuiumsianisSeunsaeu velunmsuuazluudas
e Liteliaenadesiunuieinisveshenurioanulsznoums
2.3 Ussiiiulaenguidniidsanisane
flasansuseifiundngns Jensevindeddniidufanis@nwluudy waznduunluiy
wszwUUI TR Seazdimanunudeyandsandifamsinuluudiinlihesdanuiilasu
mundnansluldlunisusenaverinanndesiiiedle
2.4 Uszdiulaonguildindinvsenguiitidauldduidedu o


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
160

aadiimsusziiuanuianelaveslivadin Insdawuvasuamludmussnuiivndin
MNATUNGIRUNITAN
2.5 Uszliulagnguinsennidl
dnadgvsinandluaniniiiedesiinmeluseznisuenainuminedovesigunlv

[

AnuAnuAEUnANgns wagn1sUselunan1saliunisuemdngns

& Yo v

219580 SURAveUMENgnsIztnansUsElliulagnguuanatisiuin AT eiiieldluns

Y

WnwarUsuusmananseialy

3. msvssdiunamssufiununuitsnamssndunuiivnngluneandeavemdngns
ANENTIUNTUTEUAMNNAETUTEAUNATYILAEANNNTTR S URAYRUNENgR S TIN LIRS By

%azﬂamamiﬁi"]Lﬁuwwé’ﬂqmuazm:Lﬁumamiﬁi’%ﬁumﬂuﬁmﬁu WiouszneunsUszifiunmain

MAnIUsEI1D Audaust (Key Performance Indicators) wamssniiusuiissyliluminn 7 9o 7 e

AniznssuNsUszIfiuegnsies 3 v Uszneusiedvssgandluauiviediades 1 viw Aildsuns

ussRanuTinende

4. nsnumauNansusTiuLazneunuUTuUsmangas

Tnanasdifuiinvoundngns ausuteyafildnnnsussiiunsiiounsasuvesenanse dan
Saudin JliTndin unedvsinand Tuedeyaninaanisdoniveseinn (A5 k) uay uee 7 il
nsruiymusamsuimandngasislunmeuiarlusdarsisien dnsiifeyaainnisseaunanis
AL UUEURADNTIUNITIVINTUTEIINATY kazagunan1sadun1suseandiauasaiiniiniaiv
waztilugmasnidunmsuiulaseivuasvdngasiely dwiunsuiuusmdngasiuadniunisdni

(%
)=

nn 9 5 U visll welvmdngesilanuviuadouazdonnneaiuainuianisvasldadia


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

161

NMANUIN


http://cbs.wondershare.com/go.php?pid=5239&m=db

162

ANARNUIN 1

A1319UTEUIEUTASIETIMANGATAUNMET AS. W.A. 2558
AulaseasIamangnIniy uAa.1 §1vY AT W.A. 2554
laseafeavangnsuiuuse w.a. 2560
wazlaseaavangnsusuuse w.e. 2565

mm Wondershare
H  PDFelement


http://cbs.wondershare.com/go.php?pid=5239&m=db

163

mm Wondershare
H  PDFelement

1. ansudTeuiiigulaseadiamdngasatuinmel As. w.A.2558 Aulaseas1amangasniy ua.1
A19139Ad W.A. 2554 Tasaas1amangasuiuuse w.a. 2560 uazlaseastamangasuiuuse w.a.

2565
nangnsuiulse nangnsuuuse
P 4ma.1 Nn.A. 2560 Nn.A. 2565
. v B 719 719
mg,- v $NINIYY 5 | Swuad Jvms | . " fawdh | Awns | o " fianin
f WA, Jvms Jvms
J558 WA Lquql w2 | 119 Lquql w2 | 714
2554 (@nna WIS (@nna YNNG
(WIL) (WIL)
finwn) finwn)
1 | wwaadvidnuialy 30 30 30 30 30 30 30 30
laitfounin
1.1 nga3vnnIw 12 12 12
1.1.1 ngaivdedy
-NAUNDINGY
-NFuNTlng
1.1.2 3w uden
lngidonanngu
AWITINGYIID
nauAwIlnevse
nEUAWIAIUTY
ey 9
1.2 NgIvIuywumans
1.3 ngaivdsnuenans
1.4 nauiyineemansuay 6 6
AMAFEARS
1.5 ngsdvnanungy 1 1 1 1 1 1
(Ueavldiduniaein)
2 RUINIBNANNY 72 84 99 99 111 90 90 102
lidasndn
2.1 3 mnU 24 26 26 26 26 26 26
2.2 FWNaNIZHY 60 73 73 73 64 64 64
2.2.1 3dsAu 39 49 49 49 46 46 46
2.2.2 @00 - 12 12 12
2.2.3 endnusseeu 2 6 6 6 3 3
Ysyeyeis/lasasuadl
2.2.4 @udafine)
1) annafnw/Hnausu 6 6 6 6 6 6
yaernauluaaUsying
2) msinauluanulse- - q - - i -
nauns (liduniein)
2.3 nadvseaudndinfnw 12 12
3 | nuandvdentas - -
litounin 6 6 6 6 6 6 6 6
wiefinsaunasanangns | 120 | 120 | 135 | 135 | 147 | 126 | 126 | 138
Tsidaanin



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

164

ANANUIN 2

M1UTBUTEULAUNTANSMENEATIAN d1U139 AT W.A. 2560
NUUNUNTSANINANEATUTUUTE v uall 1939IN15 W.A. 2565
wiaua3ENIsUTUUT


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

H  PDFelement

165
2. M510UTgUTBULRUNITANBINANGATIAN 819139 A W.A. 2560 AULKUNISANYINANGAT
USuUse @v13v Al 11933015 W.A. 2565

NANGATAN W.A. 2560 Miehn nangAsuTuUse 193913 WA 2565 Mighn
MANGATNIAYINISG UK 1 aniadnen MANGATNIAYINIG UK 1 aniadnen
T 1 @) T 1 @)
001201  vinwgn1wlng 3(2-2-5) 00 sneRwAnwIALY 3(2-2-5)
Thai Language Skills ("quivIn1dangy)
001211 mma‘”&mqwﬁuim 3(2-2-5) General Education
Fundamental English 001xx  sanAnwvialy 3(2-2-5)
0010 mnMInAnwiIlY nguAvIngs 3(2-2-5) ("faivinemansuazadinaans)
001281 fAwmazniseendidinie (hiduniiedn) 1(0-2-1) 001281 fAwmazniseandidinie (hiduniiedn)  1(0-2-1)
Sports and Exercises Sports and Exercises (Non-Credit)
252111 uAaRdayagy 4(4-0-8) | 252113  edlamanddmIvinermans 3(3-0-6)
Fundamental Calculus Mathematics for Science
256103 ailiilosdu 43-37) | 256103 nfidesdu 3(3-0-6)
Introductory Chemistry Introductory Chemistry
258101  Faimeudesiu 3(3-0-6) | 256113  UjdRnisindidesdu 1(0-3-1)
Introductory Biology Introductory Chemistry Laboratory
258102 UURNs¥TINeN 10-31) | 258101 F7Avendesiu 3(3-0-6)
Laboratory in Biology Introductory Biology
59U 21 wdaena 258102 UURN15¥7Inen 1(0-3-1)

Laboratory in Biology
9 17 wu2eAn

T 1 Wane) i 1 WUane)
001212 A11SaNguiaIUN 3(2-2-5) | 001 vaduAnwvialy 3(2-2-5)
Developmental English (ngwimnwine)
00Docx  vanmInAnwily nguivuyserans 3(2-2-5) General Education
0010 vanednAnwinly nguindsaueans 32-2-5) | 00box  vsneinAnwaly 3(2-2-5)
252112 uAapdd 4(4-0-8) (v wemans)
Calculus 001xx  MneAvIANwHLY 3(2-2-5)
256251 afdATIeN 1 4(3-3-7) (ngavdspumans)
Analytical Chemistry | 252114 upapdadmiuIne mans 3(3-0-6)
261103 andilecdu 43-3-7) Calculus for Science
Introductory Physics 256251 \ARAASIEIA 1 3(3-0-6)
373 21 wdIwnn Analytical Chemistry 1
256255  UjURNISAIATIEN 1 1(0-3-1)
Analytical Chemistry Laboratory 1
261103 #andiloadu 3(3-0-6)
Introductory Physics
261113 UjiRmsiandidesiu 1(0-2-1)

Laboratory in Introductory Physics
5794 20 wdwnn

Tl 2 () Tl 2 ()
001xx  vanednAnwly nguivayvemans 3(2-2-5 | 00box  wnednAnwild (guivnaiw) 3(2-2-5)
0010 mnMnAnwialy nduindseumans  3(2-2-5) | 00Lox  vIeInAnwlY 3(2-2-5)
256100  AINMSALLIHUTENGIAT: UseiRmansuas (MxAvIngnmansuazaiinmans)
Funis 1(1-0-2) | 255121 ad@dAsIzi 3(2-2-5)
From Alchemy to Chemistry: History and Evolution Statistical Analysis
256200 msAeaNIAmISInquiilotngUszasdianzmaed | 256200 msdeansmwdinquiiotagustasd  1(0-2-1)
1(0-2-1) WnENIAll
Communicative English for Specific Purposes in Communicative English for Specific Purposes in
Chemistry Chemistry

255121  @d@ies1en 3(2-2-5)
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Statistical Analysis 256221 addun3d 1 3(3-0-6)
256221 \afdun3d 1 4(3-3-7) Organic Chemistry 1

Organic Chemistry | 256223  U{URN1IATBUNSE 1 1(0-3-1)
256252 \ARAATIEI 2 4(3-3-7) Organic Chemistry Laboratory 1

Analytical Chemistry | 256252  1ARAATIEN 2 3(3-0-6)
256253  AMNUADANENILATLaEN1SIANT 2(2-0-4) Analytical Chemistry 2

asinildunsng 256256 UJURNSATATIZN 2 1(0-3-1)

Chemical safety and Hazardous Waste Analytical Chemistry Laboratory 2

Management 256253  anulaonduniaaiilaznsdnnig 2(2-0-4)

9 21 wU2wAn

ansaldunse
Chemical Safety and Hazardous Waste
Management

323 20 wuaenn

SR 2 Wane)

001213

001xxx
256222

256231

256341

256352

NYIBINGWTIIVINAG 3(2-2-5)
English for Academic Purposes
vanainAnwily nguiviings 3(2-2-5)
wpiiBumize 2 4(3-3-7)
Organic Chemistry |l

wpilodum3d 1 3(3-0-6)
Inorganic Chemistry |

wildsWEnd 1 4(3-3-7)
Physical Chemistry |
mslneimaaiseinioesiio 3(3-0-6)

Instrumental Methods of Chemical Analysis
373 20 wuaena

ST 2 Wane)

001xxx
001xxx
251200
256201

256222

256224

256231

256341

256364

2-2-5

vaneRmAnu il (ndudwsywerman) 3(2-2-5)
3(2-2-5)

)

)

vaneRAnu Tl (nduivndnumans)
uinnsmadInemansuazinalulad 1
nsdemsmudinguiionsiengd 1
WYnsmaail

_~ =

—~

0-2-1
0-2-1

—~

Communicative English for Academic

Analysis in Chemistry

wpilBumize 2 3(3-0-6)
Organic Chemistry 2

UfuAnmaaiidunsd 2 1(0-3-1)
Organic Chemistry Laboratory 2

wpilodum3d 1 3(3-0-6)
Inorganic Chemistry 1

wildsWEnd 1 3(3-0-6)
Physical Chemistry 1
msinAndllsziLazuAdgumaad  1(0-2-1)

Critical Thinking and Chemical Problem Solving
394 19 veia

FI7 3 @Gw)

256201

256232

256322

256326

256342

256353

256xXxx

ﬁﬁﬁ'aaﬁmmﬁaﬂqmﬁamﬁmswﬁ 1(0-2-1)
WATIN1IVALAL]

Communicative English for Academic Analysis in
Chemistry
wnilaflunsd 2 3(3-0-6)
Inorganic Chemistry |l
aninsalnUdmsunmsiasiei

Tassasneansounsd

3(3-0-6)

Spectroscopic Identification of Organic
Compounds
wpiidumie 3 2(2-0-4)
Organic Chemistry Il
il sWaEnd 2 4(3-3-7)
Physical Chemistry I
UftRnsiftensliesginandl 2(0-6-3)
feedesdle
Laboratory for Instrumental Methods of Chemical
Analysis
I den 3(x-x-X)

Elective Course

FI7 3 @Gw)

001xxx
256232

256322

256342

256344

256352

256353

XXXXXX

3(2-2-5)
3(3-0-6)

mnenAnyall (ngauiviniw)
a a a6

wnilofiun3g 2

Inorganic Chemistry 2

awnnsalnUdmsunsiesyilaseasne 3(3-0-6)

AT

Spectroscopic Identification of Organic Compounds

wiTREng 2 3(3-0-6)
Physical Chemistry 2

UfURNMsaidaiand 1(0-3-1)
Physical Chemistry Laboratory
melenzimaadseeiosle 3(3-0-6)

Instrumental Methods of Chemical Analysis
UftRmamaeitinneiidueiosle 1(0-3-1)
Instrumentation for Chemical Analysis Laboratory
I ADNES 3(x-x-X)
Free Elective

591 20 wWwnn
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256xxx  AWUAON 3(x-x-X)
Elective Course
390 21 wuoenn
N7 3 Wane) N 3 Wane)
256202 msAemsmuSinguiiienistniaue 1(0-2-1) 256202  msAemsmuSinguiiienstnaue 1(0-2-1)
NATUNI9AS] NATUNI9AS
Communicative English for Research Presentation Communicative English for Research Presentation
in Chemistry in Chemistry
256233 UfURN1sIATetun3d 10-3-1) | 256233  UjuAmsiailetiuvid 1(0-3-1)
Laboratory of Inorganic Chemistry Inorganic Chemistry Laboratory
25600 3YUFLN 3(x-x-x) 256363 winnssusazanuduiusznounisdmsu 2(1-2-3)
Elective Course DRIGH
256xxx  AvMa8n 3(x-x-X) Innovation and Entrepreneurship for Chemists
Elective Course 411221 Fuedl 4(3-2-7)
411221  Fuedl 4(3-3-7) Biochemistry
Biochemistry 256xxx  ATUd0N 3(x-x-x)
XXX APNABNES 3(x-x-x) Elective Course
Free Elective 256xxx  ATd0N 3(x-x-x)
XXX APNARNES 3(x-x-x) Elective Course
Free Elective 256xxx  Avd0N 3(x-x-x)
71 18 wuqenA Elective Course
594 17 waenn
T 4 @) T 4 @)
256497 dunuazmideidestumand 1(0-3-1) 256491 lAssuiall 3 wehn
Seminar and Introductory Research for Chemistry Chemistry Project
256493  Anegnfinusszaulagns 6 wein | 256497  dunuuarnsiseilosdumand 1(0-3-1)
Undergraduate Thesis Seminar and Introductory Research in Chemistry
s 7 wiawhin XXX AT UADALET 3(x-x-X)
Free Elective
39U 7 wuoenn
N 4 Wane) N 4 Wane)
256494  nsinausHWseRnulumssTiva 6 wiheia | 256494  msineusuusernulumsssive 6 NBAR
International Academic or Professional Training International Academic or Professional Training
30 30
256495  @uniafinwn 6 Mihefin | 256495  auiafinw 6 wihefin
Co-operative Education Co-operative Education
394 6 wiqehn 323 6 WIwnn
RANFATLAY NIIVINT Y 2 Wil #ANgNIUTUUTINIIBING Y 2 Wil
N7 1 (Fw) N7 1 (Fw)
001201  vinwgn1lng 3(2-2-5) | 001xxx  MnadwAnwvly 3(2-2-5)
Thai Language Skills ("quATINH8Ines)
001211  mMwdsnguitugiu 3(2-2-5) General Education
Fundamental English 00Lxx  WianaRNwTN 3(2-2-5)
001xx  neAmAnyWhlY nguivAnds 3(2-2-5) (Nl ingrmansuazadinmans)
001281 Auwnagniseenmasne (Liduniieia)  1(0-2-1) 001281 Awnwagniseanmasne (Widundledn)  1(0-2-1)
Sports and Exercises Sports and Exercises (Non-Credit)
252111 upaRdayagy 4(4-0-8) | 252113  AdlamansdmIuIngrmans 3(3-0-6)
Fundamental Calculus Mathematics for Science
256103  pilidoedu 4(3-3-7) 256103  pilidoedu 3(3-0-6)
Introductory Chemistry Introductory Chemistry
258101 F7inendosiu 3(3-0-6) | 256113  UjdRnisieiidestu 1(0-3-1)
Introductory Biology Introductory Chemistry Laboratory
258102 UURN15¥INen 1(0-3-1)
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Laboratory in Biology 258101  Fvivendesdu 3(3-0-6)
94 21 wudleAn Introductory Biology
258102 UJURN15¥INeN 1(0-3-1)
Laboratory in Biology
59 17 wehn
WA 1 (Wane) A 1 (Wane)
001212 A11SINguiaIUN 3(2-2-5) | 00bxx  vadwAnwvialy 3(2-2-5)
Developmental English (ngwimnwlne)
00Docx  vanmInAnwily nguivuygsemans  3(2-2-5) General Education
0010 ynmInAnwidly ngudndseuenans  3(2-2-5) | 00Lox  vnmAnAnw il (hguivaysemans) 3(2-2-5)
252112 uAapdd 4(4-0-8) | 001ox  yneAvIANYWlY (nduivdsnummand) 3(2-2-5)
Calculus 252114 upapdadmiuIne mans 3(3-0-6)
256251 aRAATIEA 1 4(3-3-7) Calculus for Science
Analytical Chemistry | 256251 \ARAASIEA 1 3(3-0-6)
261103  andilecdu 4(3-3-7) Analytical Chemnistry 1
Introductory Physics 256255  UJURNISAIATIZN 1 1(0-3-1)
373 21 wdIwnn Analytical Chemistry Laboratory 1
261103 Wandidasdu 3(3-0-6)
Introductory Physics
261113 UjiRnsiiandidesiu 1(0-2-1)
Laboratory in Introductory Physics
5794 20 wawnn
WA 2 (Gu) WA 2 (Fu)
0010 ynmInAnwialy ndudvmysemans 3(2-2-5) - | 001 mnminAnwiily (hguivaw) 3(2-2-
0010 vanednAnw il nguindseuenans  3(2-2-5) | 001xx  vsnninAnwialy 3(2-2-5)
256100  ANMISAULIHUTENGAT: UseiRmansuas ("faivinemansuazadinaans)
Faung 1(1-0-2) | 255121 ad@iAsie 3(2-2-5)
From Alchemy to Chemistry: History and Evolution Statistical Analysis
256200  misdeasnwSanguiieinguszasdlanzmnand | 256200 msdemsmwidinquiielagussasd 1(0-2-1)
1(0-2-1) RWIZY9LAL]
Communicative English for Specific Purposes in Communicative English for Specific Purposes in
Chemistry Chemistry
255121  @dRinsien 3(2-2-5) | 256221 ARBUVSE 1 3(3-0-6)
Statistical Analysis Organic Chemistry 1
256221  \pBUNY 1 43-3-7) | 256223  U{URNsIAIBUNTE 1 1(0-3-1)
Organic Chemistry | Organic Chemistry Laboratory 1
256252 \piATIEI 2 4(3-3-7) | 256252  ARIATIEN 2 3(3-0-6)
Analytical Chemistry | Analytical Chemistry 2
256253 Aulaendemaniinagnisdnnisasiniounsie 256256 UJURNISAIATIZN 2 1(0-3-1)
2(2-0-4) Analytical Chemistry Laboratory 2
Chemical safety and Hazardous Waste 256253  AulaenfenIaalLaznsInnIg 2(2-0-4)
Management asalounse
94 21 wuleAn Chemical Safety and Hazardous Waste
Management
5794 20 wdwnn
i 2 Uae) i 2 Wae)
001213 AIWBNHUITUING 3(2-2-5) | 00Lox  vsnadnAnwviily (nguivuywemant) 3(2-2-5)
English for Academic Purposes 00Lox  WnadmAnwY (ngadvdsauaans) 3(2-2-5)
001xx  neAvAnyWhlY nguiv1Aangs 3(2-2- 251200  winnsmaInermaniuazinalulad 1(0-2-1)
256222  LARBUN3Y 2 &(3-3-7) 256201  msfeansmwdinguiiensiesgd 10-2-1)
Organic Chemistry |l WA snaail
256231 aflefiunid 1 3(3-0-6) Communicative English for Academic Analysis in
Inorganic Chemistry | Chemistry
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256341  ATTIRENS 1 4(3-3-7) | 256222 \aliBuvisd 2 3(3-0-6)
Physical Chemistry | Organic Chemistry 2
256352 msATzimaaiideiaiesie 3(3-06) | 256224 U{URN1SIATBUNTE 2 1(0-3-1)
Instrumental Methods of Chemical Analysis Organic Chemistry Laboratory 2
594 20 wuIwnn 256231 aflefiunsd 1 3(3-0-6)
Inorganic Chemistry 1
256341  ATlTIRENE 1 3(3-0-6)
Physical Chemistry 1
256364  MsEnAnATITALazLATymael 1(0-2-1)

Critical Thinking and Chemical Problem Solving
391 19 wuwnn

7 2 (ag5ou)

Fu7 2 (ag5ou)

256498  nsinauluaa ulsznouns 1 2 wheie | 256498  mstnauluaniuUszneuns 1 2 withefn
(Liumeiin) (bifumeiin)

Practical Training | (Non-Credit) Practical Training 1 (Non-Credit)

N7 3 (Gu) N7 3 (du)

256201  msAeasMwSinguiiensiiasiiddnmivng | 001 nednAnwvhly (nguiviniw) 3(2-2-5)
vl 10-2-1) | 256232 adleliun3d 2 3(3-0-6)
Communicative English for Academic Analysis in Inorganic Chemistry 2
Chemistry 256322  awnnsalnUdmsunsinsgilaseaing 3(3-0-6)

256232  Lallefiun3d 2 3(3-0-6) ansounsy
Inorganic Chemistry |l Spectroscopic Identification of Organic Compounds

256322  awnlnsalnUdmsunisiiaszilassadneansdunss | 256342  afllmsiand 2 3(3-0-6)

3(3-0-6) Physical Chemistry 2
Spectroscopic Identification of Organic 256344 UJURNSAIaENE 1(0-3-1)
Compounds Physical Chemistry Laboratory

256326  LANBUN3E 3 2(2-0-4) 256352 msleseimaaideeiede 3(3-0-6)
Organic Chemistry Il Instrumental Methods of Chemical Analysis

256342 \piligailEnd 2 43-3-7) | 256353  UFTRnmImaaifesziduaiesde 1(0-3-1)
Physical Chemistry I Instrumentation for Chemical Analysis Laboratory

256353 UftRnsiitonsiinszimaeiivheiniedle X000 AYUFBNLET 3(x-x-x)

2(0-6-3) Free Elective
Laboratory for Instrumental Methods of Chemical 59U 20 wuawAn
Analysis
256xxx  AWERN 3(x-x-x)
Elective Course
256xxx  AWERN 3(x-x-x)
Elective Course
373 21 wiIwnn
T 3 WUane) T 3 WUane)
256202 nnsAearsnSinguionsiniauerauaall | 256202 n1sAeansamdinguitonisinaue 1(0-2-1)
1(0-2-1) NAUNLAL]
Communicative English for Research Presentation Communicative English for Research Presentation
in Chemistry in Chemistry

256233 UjjURnswndleliunid 10-3-1) | 256233  UjuAmsiailetiuvid 1(0-3-1)
Laboratory of Inorganic Chemistry Inorganic Chemistry Laboratory

2560 AW UFON 3(x-x-x) 256363 uimnssuuazanuuduszneunisdnsu 2(1-2-3)
Elective Course tniadl

256xxx  AWERN 3(x-%-X) Innovation and Entrepreneurship for Chemists
Elective Course 411221 Fuedl 4(3-2-7)

411221 Fuedl 4(3-3-7) Biochemistry
Biochemistry 256xxx  ATUAON 3(x-X-X)

0000 AU NFONLET 3(x-x-X) Elective Course
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NENGATLAN W.A. 2560 miagfin ningnsuTuUTe Ma3vINs we. 2565 igfin
Free Elective 256xxx  AvMa8n 3(x-X-X)
XXX ATUADNLES 3(x-x-x) Elective Course
Free Elective 256xxx  AvMa8n 3(x-X-X)
59U 18 wuleAn Elective Course
39U 17 wuwnn
Fudii 3 (agow) Fudii 3 (agow)
256499  msinanuluantulseneaunis 2 2 wheie | 256499  mstnauluaniuuszneunis 2 2 wiihefn
(Liumeiin) (biumeiin)
Practical Training Il (Non-Credit) Practical Training 2 (Non-Credit)
N7 4 (Fu) N7 4 (Fu)
256497  Suwaznsiveidesiumand 1(0-3-1) 256491  lpssauadl 3 wein
Seminar and Introductory Research for Chemistry Chemistry Project
256493  AngniinusszauuTeygns 6 wihein | 256497  dunnuazmdedestumand 1(0-3-2)
Undergraduate Thesis Seminar and Introductory Research in Chemistry
39U 7 wuehna 0000 AUWADNLES 3(x-x-x)
Free Elective
323 7 wlawnn
N7 4 Wane) N7 4 Wane)
256495  @uniafinwn 6 Mihefin | 256495 auniafinw 6 wihefin
Co-operative Education Co-operative Education
394 6 wiqehn 323 6 WIwnn
nangnIn1INENIIBINIG nangnsn1INENIIBINIG
N7 1 (Fw) TR 1 (Bw)
001201  vinwgn1lng 3(2-2-5) | 001xx  yanadAnwvly 3(2-2-5)
Thai Language Skills ("quATINs&anes)
001211  mMwdsnguitugiu 3(2-2-5) General Education
Fundamental English 00Lxx  WianaRNwT 3(2-2-5)
001xx  mneAmAnwWhlY nguivAng= 3(2-2-5) (N ingrmansuazadinmans)
001281 Auwnagniseenmasne (Lidundieia) 1(0-2-1) 001281 Awuagniseanmasne (Widundledn)  1(0-2-1)
Sports and Exercises Sports and Exercises (Non-Credit)
252111 upaRdayagy 4(4-0-8) | 252113  AdlamansdmIuIngrmans 3(3-0-6)
Fundamental Calculus Mathematics for Science
256103  pilidoedu 4(3-3-7) 256103  pilidoedu 3(3-0-6)
Introductory Chemistry Introductory Chemistry
258101 F7inendosiu 3(3-0-6) | 256113  UjdRnisieiidestu 1(0-3-1)
Introductory Biology Introductory Chemistry Laboratory
258102 UJURN15¥INen 10-31) | 258101 #Avendesiu 3(3-0-6)
Laboratory in Biology Introductory Biology
57 21 miaefia 258102 UjURN15¥INen 1(0-3-1)

Laboratory in Biology
39U 17 wuwnn

il 1 (Wanw) il 1 (Wanw)
001212 A11daNguiAIUN 3(2-2-5) | 00bxx  vineAAnwalY 3(2-2-5)
Developmental English (ngwimnwlne)
00Docx  vanmInAnwily nguivuygsemans  3(2-2-5) General Education
0010 ynmInAnwly ngudndseuenans  3(2-2-5) | 00Lox  vnmInAnwily (hguivaysemans) 3(2-2-5)
252112 uAapdd 4(4-0-8) | 0010 yneAvIANYlY (nduividsnummand) 3(2-2-5)
Calculus 252114 upapdadmiuIne mans 3(3-0-6)
256251  idAsIzii 1 &(3-3-7) Calculus for Science
Analytical Chemistry | 256251 \ARAASIEIA 1 3(3-0-6)
261103  Fandilesdu 4(3-3-7) Analytical Chernistry 1
Introductory Physics 256255  UJURNSAIATIZN 1 1(0-3-1)

373 21 wUIwnn Analytical Chemistry Laboratory 1
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NENGATLAN W.A. 2560 miagfin ningnsuTuUTe Ma3vINs we. 2565 igfin
261103  Wandidesdu 3(3-0-6)
Introductory Physics
261113 UftRnsiandidou 1(0-2-1)
Laboratory in Introductory Physics
594 20 Wdwnn
T 2 @) T 2 @)
0010 mnmnAnwialy ndudvmysemans 32-2-5) | 00Lox  mnMInAnwlY (hguivaw) 3(2-2-
0010 vanednAnwinly nguindseuenans  3(2-2-5 | 00ox  vsninAnwaly 3(2-2-5)
256100  ANMSEULILUTENGLAL: 1(1-0-2) ("faiv1inenmansuazadinaans)
Usgifmansuazitauinis 255121  @ffATIEN 3(2-2-5)
From Alchemy to Chemistry: History and Evolution Statistical Analysis
256200 msdeansmwdinquiiotagustasd  10-2-1) | 256200 misdeansmwndanquiiiotagustasd  1(0-2-1)
RWIZY9LAL] RWIZY9LAL]
Communicative English for Specific Purposes in Communicative English for Specific Purposes in
Chemistry Chemistry
255121  @dRinsien 3(2-2-5) | 256221 \ARBUVSE 1 3(3-0-6)
Statistical Analysis Organic Chemistry 1
256221 \pBUNIY 1 43-3-7) | 256223  U{URNsIATBUNTE 1 1(0-3-1)
Organic Chemistry | Organic Chemistry Laboratory 1
256252 \piATIEI 2 4(3-3-7) | 256252  ARIATIEN 2 3(3-0-6)
Analytical Chemistry | Analytical Chemistry 2
256253 Anulaendemaaiinagnsdnns 22-0-4) | 256256 UfURANTIATIATIEN 2 1(0-3-1)
asadounse Analytical Chemistry Laboratory 2
Chemical safety and Hazardous Waste 256253  Aulaenfen1aallaznsannig 2(2-0-4)
Management asalounse
94 21 wuleAn Chemical Safety and Hazardous Waste
Management
5794 20 wdwnn
WA 2 (Wanw) WA 2 (Wanw)
001213 AWSINOUTNINNG 3(2-2-5) | 0010 ynevAnw Y (nduiviaywemand) 3(2-2-5)
English for Academic Purposes 00Lox  WAdTAnwTY (N danuaans) 3(2-2-5)
0010 mnMInAnwiIlY nguAvAIngs 3(2-2-5) | 251200  winnsmddnermaniuazinalulad 1(0-2-1)
256222  \wTBuN3E 2 43-3-7) | 256201  msRemsnwSinguitensiiasiet 100-2-1)
Organic Chemistry |l BAINTNILAI]
256231 \adleoliunsg 1 3(3-0-6) Communicative English for Academic Analysis in
Inorganic Chemistry | Chemistry
256341  \pilgailEnd 1 4(3-3-7) | 256222 \A¥BUVSE 2 3(3-0-6)
Physical Chemistry | Organic Chemistry 2
256352 mATgimaniiseiaiesde 3(3-0-6) | 256224  Uf{URN5AIBUNTE 2 1(0-3-1)
Instrumental Methods of Chemical Analysis Organic Chemistry Laboratory 2
39U 20 wudedn 256231 Lafefiunid 1 3(3-0-6)
Inorganic Chemistry 1
256341  \pilgailEnd 1 3(3-0-6)
Physical Chemistry 1
256364 msHnAnIeTIzikazAdmeel 1(0-2-1)

Critical Thinking and Chemical Problem Solving
394 19 veia

Ul 3 (Bw)

256201

256232

nsdemsmwdingquiiensiiesie  10-2-1)
LWAINTNI9LA]

Communicative English for Academic Analysis
Chemistry

wiafundd 2 3(3-0-6)

in

Ul 3 (Bw)

001xxx
256232

256322

3(2-2-5)
3(3-0-6)

vaneinAnuill (hguivaiw)
wnileflunss 2

Inorganic Chemistry 2
awnlnsalnldmsunsiesieilaseesie 3(3-0-6)
A15oUN3Id
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NANGATAN W.A. 2560 Meha nangnsuiuuse n193vInns wa. 2565 ngnn
Inorganic Chemistry |l Spectroscopic Identification of Organic Compounds
256322  awnlnsalnUdwmsunisiiasei 3(3-0-6) 256342  LANLTWENE 2 3(3-0-6)
TAssas e sdunse Physical Chemistry 2
Spectroscopic Identification of Organic 256344 UJURNSAIaENE 1(0-3-1)
Compounds Physical Chemistry Laboratory
256326  LANBUN3E 3 2(2-0-4) 256352 msleseimaaideeiede 3(3-0-6)
Organic Chemistry Il Instrumental Methods of Chemical Analysis
256342 \piligailEnd 2 43-3-7) | 256353  UFTRnmImaaifiesziduaiesde 1(0-3-1)
Physical Chemistry I Instrumentation for Chemical Analysis Laboratory
256353 UfURn1siton1silesizsiniand 2(0-6-3) | 256557 NANANIHTENLAZNITWENANTHIRENY  3(2-2-5)
fensesile Womsiamezimand

Laboratory for Instrumental Methods of Chemical
Analysis

256xxx  AWERN 3(x-x-x)
Elective Course

256xxx  AWERN 3(x-x-x)
Elective Course

256557  WATANISAIEULATNISLUNATTAIBENS 3(2-2-5)
\Wonslinsgvinaad
Sample Preparation and Separation Techniques
for Chemical Analysis

394 24 WIYnN

Sample Preparation and Separation Techniques
for Chemical Analysis
0000 AUWADNLES 3(x-X-x)
Free Elective
399 23 widqgnin

Fuln 3 Wane)
256202  NSERANSNWSINGUADNIS 1(0-2-1)
UEAUOHANUNILAT

Communicative English for Research Presentation

in Chemistry

256233 UjjURnswndleliunid 1(0-3-1)
Laboratory of Inorganic Chemistry

256xxx  AWERN 3(x-x-x)

Elective Course

256xxx  AWERN 3(x-x-x)
Elective Course

411221 el 4(3-3-7)
Biochemistry

0000 AU NFRNLET 3(x-x-x)
Free Elective

0000 AU NFRNLET 3(x-x-x)
Free Elective

0000 TRV IFRNITAUTTInAnY 3(x-x-x)

59 21 wdawnn

T 3 Wane)

256202  MsdoansnwSinguitenistnaue 1(0-2-1)
NAUNLAL]
Communicative English for Research Presentation
in Chemistry

256233 UjURnsndleliunid 1(0-3-1)
Inorganic Chemistry Laboratory

256363 uimnssuuazanuuduszneunisdnsu 2(1-2-3)
DRIGH
Innovation and Entrepreneurship for Chemists

411221 el 4(3-2-7)
Biochemistry

256xxx  AUEDN 3(x-x-X)
Elective Course

256xxx  AUWEDN 3(x-x-X)
Elective Course

256xxx  AUWEDN 3(x-x-X)
Elective Course

000 T NADNITAUTMTIRANY 3(x-x-X)

5794 20 wdwnn

T 4 @)

256497  dunuazmideidestumand 1(0-3-1)
Seminar and Introductory Research for Chemistry

256493  Anegnfinusszaulagns 6 Mein
Undergraduate Thesis

256552  waiesgideauninsalnd 3(2-2-5)
Spectroscopic Method for Chemical Analysis

xooxx  SEATIdensEAuTudinAn 3(x-x-X)

373 13 wiIwhn

T 4 (3w

256491 lAsenuadl 3 weha
Chemistry Project
256497  dunukarn1sideilasdumanad 1(0-3-1)

Seminar and Introductory Research in Chemistry
XXX AU NABNES 3(x-x-X)
Free Elective
256552  msiezilasaiuavantiniaedl  3(2-2-5)
Structural and Chemical Property Analysis
xooxx  SATIdensEAuTudinAn 3(x-x-X)
594 13 wenn



http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare
PDFelement

173
NENGATLAN W.A. 2560 miagfin ningnsUTuUTe Ma3vINs wa. 2565 igfin
N7 4 Wane) N7 4 Wane)
256494  nsHnaUsHWEeRnUluRsUTEIVIA 6 wihefn | 256494 nsHnaUsHWEeRnUluRsUTEIVA 6 niein
International Academic or Professional Training International Academic or Professional Training
VED! VED!
256495  @unaAne 6 MR | 256495  @nnadnen 6 wihefn

Co-operative Education
390 6 wqEin

Co-operative Education
390 6 widwna
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001224  Aaugluiinusedniu 3(2-2-5) | 001226 nTInlugARdvia 3(2-2-5)
001225  pududiuiivedin 3(2-2-5) | 001227 aussidinednw 3(2-2-5)
001226 3WInlugAdvia 3(2-2-5) | 001228 AEUTUNUBALIA 3(2-2-5)
001227 AU neAne 3(2-2-5) | 001238 msjviniiude 3(2-2-5)
001228  ANuAYRUNUDALIN 3(2-2-5) | 001241 aussagTuanludinUsedniu 3(2-2-5)

001242 NsAATETNETIAkAL U IRNNTTH 3(2-2-5)

3. ngudndnuaans lidesndt I1wu 6 wiaein

001231 VS diniiotaweiiodudinusediiu 3(2-2-5)

001232 ﬂgwmaﬁugwmﬁaqmmwﬁm 3(2-2-5)
001233 lnefuuszaneulan 3(2-2-5)
001234 msaﬁﬁml,asqﬁ{]ggzywﬁmﬁu 3(2-2-5)
001235  n7skiled iATEgna wazdeny 3(2-2-5)
001236  n1sIANsNISALEUT IR 3(2-2-5)
001237  Yinwedin 3(2-2-5)
001238  msiwiiude 3(2-2-5)

001253 mil,ﬂuéﬂixﬂaumiﬁjﬁmdaoﬁgﬂmjmmmsiau 3(2-2-5)

001276 wasnukazinalulaglndmo 3(2-2-5)
001331 winnssuiiadeAu 3(2-2-5)
001332 n1s3an1steyailewiuluya@dva 3(2-2-5)

lideaninguau 6 wuaein
001231 Ussgdiaiiedanemiesluiiinuszaiu 3(2-2-5)

3. ngudndauaans

001232 ﬂgwma*ﬁugwmﬁaqmmw%‘im 3(2-2-5)
001233 Ineiudszanaulan 3(2-2-5)
001234 miaﬁimuaxgﬁ{kmnﬁaaﬁu 3(2-2-5)
001235 Msiilod wATugNa Wavdsnu 3(2-2-5)
001236 NM139AN1TA1TANLEUTIA 3(2-2-5)
001237 vinwsiin 3(2-2-5)

3(2-2-5)
3(2-2-5)
3(2-2-5)
( )
#3(2-2-5)

001239 AgFuriuaush

001251 wainnguuaznisviuduiy
001252 WL3AISANY

001254 FnansnsE T LRENIATTIN 3(2-2-5

001351 uaumwaﬂﬂﬁmwaqmiwﬁﬂﬂwmwmamﬁﬂ 2-2-5



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

H  PDFelement

180
nangasuiuuss w.A. 2560 nangasuiuuss w.A. 2565 asziivFuse
001352 Fufn1w maun Lileayweva 3(2-2-5)
001353 mﬁﬁg%Lf‘?@ﬁuﬁm%’uﬁﬂixﬁaumi 3(2-2-5)
4. nguAvTInerAEnsuazatinAEns 4. NFNAVINAEATUALANNAENS
laifoandndnuau 6 wideda litaandnguau 6 wiaein
001271  syudiuAuwanden 3(2-2-5) | 001271 uywdifudawanden 3(2-2-5)
001272 ﬂauﬁ’;ma%msaumﬂ%ﬂuﬁugm 3(2-2-5) | 001272 ﬂamﬁmma%miaumﬂ%mﬁugm 3(2-2-5)
001273 adamansuazaniludinusesiiu 3(2-2-5) | 001273 adinmansuazadnlutinuszdniu 3(2-2-5) YSuuilasy
001274  mazalsiATludinusediu 3(2-2-5) | 001274 sruazansiadiluTinusedriu 3(2-2-5) 1AS9Es9vAIN
001275  @WNsUALInNTIn 3(2-2-5) | 001275 @1suasInTIn 3(2-2-5) | [ Anwhly adu
001276  wasnuuazmalulaglngs 3(2-2-5) | 001277 WaAnssywe 3(2-2-5) | | USuuge w.A. 2563
001277  WRnssuNywd 3(2-2-5) | 001278 Finuazgun 3(2-2-5)
001278  Tinuavaunm 3(2-2-5) | 001279 Inereansludiadszdriu 3(2-2-5)
001279 Anenmansluzinuszdriu 3(2-2-5) | 001291 n1suslaaludinuszdniu 3(2-2-5)

5. nguAvawanudly (Teduliduniasin)

U 1 WU
001281 Awazn1seanfiidanie 1(0-2-1)
yuandvanie uulidasndn 99 nuaefin
1. FNU IMUIU 26 KUEAR

256100  MNMTEULTLUTSWEAL: UssiRmansuas
FTunig 1(1-0-2)
252111 uAaRdayagy 4(4-0-8)
252112 uPaRdd 4(4-0-8)
255121  @fifaAszi 3(2-2-5)
256103  inflidoedu 4(3-3-7)
256253  arudasadunisaiivaznsinnmsaisiniiounsig
2(2-0-4)
258101  Fiinendesdu 4(3-3-7)
258102 UJURMs¥INen 1(0-3-2)
261103 WAndiesdu 4(3-3-7)

2. v nanizaiu rudulsitiesndn 73 wiaehin
2.1 FyUeau ludeendn 49 wiaefn

256221 wAiBUN3d 1 4(3-3-7)
256222 waSBUNIE 2 4(3-3-7)
256231 wallefiun3d 1 3(3-0-6)
256232 wpflefiun3d 2 3(3-0-6)
256233 UjjuRnnsiafleliunsd 1(0-3-2)
256251 wasAATIZN 1 4(3-3-7)
256252 waiAATIZN 2 4(3-3-7)
256322  awnnsalnUdmSumsimneilasasneasounse
3(3-0-6)
256341 wASTSHANS 1 4(3-3-7)
256342 WARTHANG 2 4(3-3-7)
256352 nTwsimaaiseeiesdle 3(3-0-6)
256353  Ufthmailensiinnesimaniifeedesiie 2(0-6-3)
256497 dumnnuazmisoitosdumandl 1(0-3-1)
411221 Fuedl 4(3-3-7)

acaa a

001292 mmmmmLLmﬂmmwgﬁwyuﬁau’luﬂmﬁwﬁ 21
5. ngudviwaunsly (Gedulituniaeiin)
319y 1 miaefia

001281 fAuLaznseaniIdINY 1(0-2-1)

ywundraniz 3uaulidesndn 90 wiaein

1. 3w wnY U 26 BN

252113 pdnAaasdmsuIne mans 3(3-0-6)

252114 upapdadmsuivemans 3(3-0-6)

255121  @ffdATIzi 3(2-2-5)

256103 ipdibosdu 3(3-0-6)

256113 Ujiimaadidosiu 1(0-3-1)

256200 - MsdeasnwSInguiteIngUszas 1(0-2-1)
LRWIZY9LAL]

256201 MsFansnwSinguiiens 1(0-2-1)
ez AdRTINmISAl

256202  msAansnwSinguiiens 1(0-2-1)
dauanasunIgall

256253  anulaoaduniuaiiaznsdn 2(2-0-4)
AsasAdoUnIIY

258101  Fiveiesdu 3(3-0-6)

258102 U{URMS¥IIMEN 1(0-3-1)

261103 WandiJesdu 3(3-0-6)

261113 UfiRnsandidosiu 1(0-2-1)

Fuaulitasndn 64 wuaehin
Fruruliidesndn 46 viaefin

2. 3 anITAu
2.1 3v1UsAu

251200 winnsymeinerrmansuagmalulad  1(0-2-1)
256221 edBuUn3e 1 3(3-0-6)
256223  U{URNsATBUNTE 1 1(0-3-1)
256222 LANBUNTE 2 3(3-0-6)
256224  UJURNsATBUTSY 2 1(0-3-1)
256231 edlefiunid 1 3(3-0-6)
256232 \aflefuvid 2 3(3-0-6)
256233 UjjURnsinilefiunid 1(0-3-1)
256251 @Az 1 3(3-0-6)
256255  UURN1siATATIE 1 1(0-3-1)
256252 afATIEi 2 3(3-0-6)
256256  UjURN1siAiTATIe 2 1(0-3-1)
256322  awunnsalnldmiumsinnegilassadneasdunid
3(3-0-6)
256341 LafBsWANE 1 3(3-0-6)

Ysuunlumudoya
Tup1319 3
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nangnsUTuUTe W.A. 2560 nangnsUSuUse w.A. 2565 aseiivFulge
256342 \piligaiEnd 2 3(3-0-6)
256344 U{URNMsTERENS 1(0-3-1)
256352 mIlATimaalideeade 3(3-0-6)
256353 UftRnmmaeifiesgiidaedosdo  1(0-3-1)
256363  winnssuwazanuduiusznounisdmiu 2(1-2-3)
dniad
256364 nsAnAnATIzRazwAdyvaed 1(0-2-1)
256497 Funuuazmsisedesiumand 1(0-3-1)
411221 Fuedl 4(3-3-7)
2.2 3y uden drualitesndn 12 winein | 2.2 v Gen ualitesndn 9 iaefin
nauIvIATBUNTE nauIvuaidusy
256324  \ASKNANAUYISITUR 3(3-0-6) | 256324 ATNGASUNTIIUYIA 3(2-2-5)
256325  \ANUDINY 3(3-0-6) | 256325 i;dvaady 3(2-2-5)
256326 \ARBUNIE 3 22-0-4) | 256327 asUszneuduwvididmnuduiug  3(3-0-6)
256327 ensduniduaznsuseyndleludingse 3(3-0-6) LLCU
256423 MsduATIEiMaeiioun3e 3(2-2-5) | 256328 \AdlguvisdTuge 3(3-0-6)
256329 iailiienduiiye 3(3-0-6)
256423  MsEAATITIVNAATBUNSE 3(2-2-5)
nauvaiatuvsd naudvuaiotiunsd
256431  \niluaznsuszendldvessiamsuddu 3(3-0-6) | 256433  Lailianetiunid 3(2-2-5)
256433 \nilYanefiuvsd 3(2-2-5) | 256435 iaflvesgusluanatasiuges 3(3-0-6)
256435  indvesgusiluanauazituiges 3(3-0-6) | 256436 WATANISUIANBUZIANIZVD 3(2-2-5)
256436 NATANITIANHAULIANIZVD 3(2-2-5) ansusznevetiuvsd
asUsznoveiiunid
nguAvafiBaiand ngudvualldsilang Uuudlumudoya
256441 Lﬂﬁﬁﬂﬂﬁﬂﬁ%u@ﬂ 3(3-0-6) | 256441 AdiBsHANd UG 3(3-0-6) | L Tumnse 3
256443  ANAIDUAY 3(3-0-6) | 256443 iadlAtausiy 3(3-0-6)
256444  QauVNARANS 3(3-0-6) | 256444 gumMwaManS 3(3-0-6)
256045 iiftuiy 3(3:0-6) | 256445 iedliiuia 3(3-0-6)
256448 wiadleynaadiBeildnddmiuindds  3(2-2-5) | 256448 wallamaailifdidnddnivinidy  3(2-2-5)
nauIvIATIATIZA nauIvATAATIZR
25652 iAfliAT1zvidugs 3(3.0-6) | 25652 inosflemaniiliasizvidugs 3(3-0-6)
256453 msusvgndlinadaluduniiinszd 3(3-0-6) | 256453 msUszgndlaiiiiase 3(3-0-6)
25656 Hgymiiawmaniiinsizvidugs 3(2-2-5)
NguIYNANYAFINNTIH nguvUANgAENTTA
256361 \AdlgnavnIIy 3(2-2-5) | 256361 iAdlgmanvingsy 3(2-2-5)
256447 ailReiunedwes 3(3-0-6) | 256447 aiiimaiunedes 3(2-2-5)
256462  geamnsutinsadl 3(3-0-6) | 256462 anamnssuUlnsiall 3(3-0-6)
256463 \afiAgatuLedn 3(2-2-5) | 256463 ipilsnin 3(2-2-5)
256465 waluladnseuiunsnannandusmedwes  3(3-0-6) | 256464 LLmiﬂmmﬂiu‘la@‘luqmamﬂssmmﬁ 3(3-0-6)
256466 Yanmaniidosdu 3(2-2-5) | 256465 wielulaBnediuos 3(2-2-5)
256469 AMEIEARSEN 3(3-0-6) | 256466 Yammandidesiu 3(2-2-5)
256471 nfiieafuanvindensasmnaends  3(2-2-5) | 256469  Ingnmanien 3(2-2-5)
256471 infifnafuannsuindeuwazautaondts  3(3-0-6)
nguirasiau q nauIvIyINIMstuaans
256496 VhdeiiAumunil 3(3-0-6) | 251201 Anenenansiunsigaunang u 3(2-2-5)
254353 ﬂmzhl,%"aaﬁnﬂ%mga 3(2-2-5)
258300 MsAoatsmeine mans 3(3-0-5)
258373 shfuTrmmdmiutintagiu 3(3-0-5)
258375  FTINIVBIRNNYTAENIWTEUNTRIUNG
demugedy 3(3-0-5)
261362  amsINgn 3(2-2-5)
261386 Janmaninifeideueieslounnd  3(3-0-6)
369481 N13ERUINIANENS 3(2-2-5)
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nangasuiuuss w.A. 2560 nangasuiuuss w.A. 2565 asziivFuse
369482 n1sdANsiSeusiadl 3(2-2-5)
2.3 Fnenlinusszaudigyyns 2.3 Fmenfinusszaudsyyns
uaulitdosndi 6 wiqeda waukitdosnd 3 wiaein
256493  Angndnusszauliganns 6 wiwAn | 256491 lasanuiadl 3 whghn
2.4 gwiafinm uavlidosndt 6 wiaefin | 2.4 auiafnwn Fuaulitdosndi 6 wiiehn
VANGAINIYING Wi 1 MANGAININIVINGG Wil 1
256494  mseususeRnUlusaUsEa 6 wihefin | 256494 nseusuvisernaulusngsEine 6 wiienn
730 VD!
256495  aniafnw 6 wein | 256495 annafiny 6 WiaBfn
VANGAININIYING Wi 2 WL WANGATIYINT Wi 2 WL
256495  aniafnw 6 vudefn | 256495 anivfnw 6 wiain
256498 msineuluaaulszneunts 1 2 wihedin | 256498 msRneuluaaudszneunts 1 2 wiefn
(hitfumben) (Litumdefn)
256499 msineuluaaudszneunts 2 2 wiheiin | 256499 msRneuluaaudszneuns 2 2 wiefn
(hitumben) (Litumdefn)
2.5 nguivnssautnudiafng 2.5 nguvIsERUTMdinfAne
Suaulitdosndi 12 wiaein Junulidtdesndt 12 wioehn
nangasinmtnedvnig nangasinantmiedving
2.5.1 ngudvndendsdu  druaulitesndn 6 wiiein | 2.5.1 nquivndentedu  drwaulbidesnda 6 wiaefin
256552 alaaszmdeauningalnd 3(2-2-5) | 256552 mviawAlassassavantAniual 3(2-2-5)
256557  IMATANSWILLANISLENANTFIgRBNT | 256557 InATANSWEELLANISLENANTFeg NS
ApTzvimaad 3(2-2-5) ApTzvinaad 3(2-2-5)
2.5.2 nguividandy q  S1uaulsitiosndn 6 vunefn | 2.5.2 nguivaidendu 4 dwaulidiesndn 6 wiaefn
256524  WARAUYISTINMIAUAZNITAUATIZA  3(3-0-6) | 256524 HAANMIITIIUI RLAZNITEAATIEE  3(2-2-5)
256571 videdaglumaniduvsd 3(2-2-5) | 256528 msUssandlilaveunsudduludunie 3(2-2-5)
256536  n1InLenanwaivesaTedunid 3(2-2-5) GG
256538  vhdetagiumaunietdunid 3(2-2-5) | 256533 inillAgesRiududugauaznism 3(2-2-5)
256502 infisTlAnddugs 1 3(3-0-6) wenanwel
256548  vdetatumaniiieiand 3(2-2-5) | 256539 nsaneamluang 3(2-2-5)
256554 afaAsz Tl 3(2-2-5) | 256554 afAAsiz Bl 3(2-2-5)
256555  videdatumaniingey 3(2-2-5) | 256562 wlumalulaguaznisussendldiu - 3(2-2-5)
277513 msiigaddnuuzianzvesian 3(3-0-6) Taneans
277543 mstamavendeuaziidslugnaimngsu 256575  NN30ONKUULAZ AR 3(2-2-
3(2-2-5) | 256576 n1sldustlevtianingAums 3(2-2- USuunlumuteya
wildund Tumnsne 3
256582 \nifazinsdmandos 3(2-2-5)
277522  A3EUIUNSHAMLIIENS 3(2-2-5)
277543 nsdansvesdsuavindely 3(2-2-5)
QREANTIN
277553 meluladnssiunstugundndost  3(2-2-5)
wodlues
277561 geavinsinUlasidenuasllasied  3(2-2-5)
nuINIBUADNLES Fuaulitesnd 6 witefn | nurndrudentas Fuauliteand 6 wioeia
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M1919 3 WiguLiguAesuIeTeiv lunangnsusuuss wa. 2560 Aunangnsusuuss w.a. 2565
nangasusuuss w.A. 2560 nangasuTuUss W.A. 2565 asziuFulse
ANINIVUANI uaulddesndt 99 wdlefin | nutedvaniz uaulidesndt 90 wilein
1. 3Ny U 26 wuwhAn | 1. Ivwau U 26 RUEAA
252111 upapdayagy 4(4-0-8) | 252113  mdiaransdmIuIMemEns 3(3-0-6) | - vl
Fundamental Calculus Mathematics for Science
afauazausedeswesilaidu syiusues afauazausieldesesilaitu eyiusues
Handunagnsusegnd wasnsounus Usiusvesilentdy | fleadduwaznisussend nasseyius Ysiusveasilendu
wazn1sUszend wedan1smUIIug aun1sideeyius wazn1sUsEend
Sudunia wuunenFuUslE Limits and continuity of functions,
Limits and continuity of functions, derivative of functions and applications,
derivative of functions and applications, differentials, | differentials, integral of functions and applications
integral of functions and applications, techniques of
integration, separable first-order differential
equations
252112 upapda 4(4-0-8) | 252114 upapdadmIUINeIMans 3(3-0-6) | - Ivlmal
Calculus Calculus for Science
Fudefuneu: 252111 upardayag1u Fundamental Fdsduneu: 252113 adlamansdmiuingimans
Calculus wAlANsMUSILE szuuRitaledn auntsde
sruufifafeda aumsBafuunaiy Usiusll | Mudsady dunss szuu o eyiustes Usiusaestu
AUV WUsss spuU o euitusees Uiiusvanetu wazn1sUsEend
UAZNSUTTENA AAULAZOUNTUTRINIUILTT BUNTY Techniques of integration, polar
&9 aﬁgniumél,aa% coordinate systems, parametric equations, lines,
Polar coordinates systems, parametric planes, surfaces, partial derivatives, double integrals
equations, improper integrals, lines, planes, surfaces, | and applications.
partial derivatives, multiple integrals and
applications, sequences and series of real numbers,
power series, Taylor series
255121  a@fiAsnzii 3(2-2-5) | 255121 @d@iasizi 3(2-2-5) | - ALAY
Statistical Analysis Statistical Analysis
AUYINY VaULLR LasUsylewiuesivaia ANVNNY Voulun LazUsylovivasinnada
selguTBnmameadia nmsTauuildudigdiunans uay seileuTBnImeada mydauwnldudigdiunans uay
M5IAN15n32918 ANUUIan Ty MuUsdn 1HINKAY M3ian1snIzate Audianu fudsdn Msuanuas
anuhasfuresiulsguuuulisoideuassaiomns | mumhasduresiulsduuuuliseideuasseiiomnns
TR NITUANLIIVOIRIFAR NITUITUIUAWASNITNNADY | BUA NITLANLVDIFIETH N15UTZIUALAZA1TAFDU
auufgIu Mdnsgimuustrudosiu malinnet | auufigiu malnnsienudsunudesiy nslene
aAnRYUATEVALNLS Lagnadeulaidseaes annpeuaraduRUS Lagnmadeulafdees
Concept, extent and utility of statistics, Concept, extent and utility of statistics,
statistical methodology, measures of central statistical methodology, measures of central
tendency and dispersion, probability, random tendency and dispersion, probability, random
variables, some probability distributions of discrete variables, some probability distributions of discrete
and continuous random variables, sampling and continuous random variables, sampling
distribution, estimation and testing hypotheses, distribution, estimation and testing hypotheses,
elementary analysis of variance, regression and elementary analysis of variance, regression and
correlation analysis, chi-square test correlation analysis, chi-square test
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d13euuUge

256100 INNSEUUIHUITTIREAL: 1(1-0-2)
UseiRmansuasiTaunig

From Alchemy to Chemistry: History and
Evolution
UsiRmaninisiaunsulssnuaztniaus

wlssnidAy FTaunsvesmsiaunsulssngiviad
ad o o

Fsyintnedindrdgyluedn unumvesinedludagdu
LAZDUIAR

History of alchemy and some recognized
alchemists, evolution from alchemy to chemistry,
biography of important chemists, roles of chemists in

present day and in the future

- Yasneivn

256103 ey 4(3-3-7) 256103 nfilesdu 3(3-0-6) | - Usumihein lay
Introductory Chemistry Introductory Chemistry LYNNIAUTIYYBDN
Inssasnsoznoun A58 1ALALaNURAYDI59) JEENGEHRGE MINEazaUURYIE INNAUGUR

Wuswiall USinauensduius sesuds uia voumaiuay Wusziall USinaensduius sesuds ufa veunauas

a1savany aunawnll guvnarans saumansiad i | ansazane auqaiadl guvwamans saumansiall ludh

il infiBuviduaransiilaana ildawanden il infiBuviduazanstiliana Lesldswandey

asUsenauressIemvanuaslanensuddy i asUsenavressmraniaslanenugdu 1l

MAMNTIY Uawlalidaedes nAMNTIN waellundes
Atomic structures, periodic table and Atomic structures, periodic table and

properties of elements, chemical bonding, properties of elements, chemical bonding,

stoichiometry, solid, gas, liquid and solution, stoichiometry, solid, gas, liquid and solution,

chemical equilibrium, thermodynamics, chemical chemical equilibrium, thermodynamics, chemical

kinetics, acid-base, electrochemistry, organic kinetics, acid-base, electrochemistry, organic

chemistry and biomolecules, environmental chemistry and biomolecules, environmental

chemistry, compounds of representative and chemistry, compounds of representative and

transition elements, industrial chemistry and nuclear | transition elements, industrial chemistry and nuclear

chemistry chemistry

- 256113 UfiRmsiedidesiu 100-3-1) | - nednlmidildann

Introductory Chemistry Laboratory MswenUuRnIg
UftRmsRefuUnumsdius auli 29NN
AoAdINGN Uiia aunaieil AuTewvesUiten snms | 256103
AinUnsen nan-wa wadliiiadl waznisvageu
WA vesasBunIdaumyileidu
Laboratories related to stoichiometry,
colligative properties, gas, chemical equilibrium, rate
of reaction, acid-base, electrochemical chemistry,
and tests for organic functional group
256200 msdeansmwdsnquilodnguszasd 100-2-1) | 256200 nsAeanswinquiietaguszasd 10-2-1) | - enniviawe

RWIZYINAL

Communicative English for Specific

Purposes in Chemistry

Hnils-yanrudangulasiduniseanides s
o druau wazguussloaiite Tnquazasdng
Ansuazdnaniiniedl

Practice listening and speaking English with
emphasis on pronunciation, vocabulary, expressions,
and sentence structures for academic and

professional purposes in chemistry

OURRARIGEY
Communicative English for Specific
Purposes in Chemistry
Anle-yanrssangulaeidunisesnides ms
o druau uazsuuselonuitodaguseasdns
Amsiazivndwiiniadl
Practice listening and speaking English with
emphasis on pronunciation, vocabulary, expressions,
and sentence structures for academic and

professional purposes in chemistry

v @ a
AUNNTVITILNY
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dsenuTulse

256201 MsAoansnuSainguiiensies e 100-2-1)
WWIYINISNILAL]
Communicative English for Academic
Analysis in Chemistry
Anils-yanresdangulaeidunisasuany ms
JATIH MIRPIIY WarMSRARIATIUARLTIY Lite
TgUsrasamdnnisiad
Practice listening and speaking English with
emphasis on summarizing, analyzing, interpreting,
and expressing opinions for academic purposes

applicable to chemistry students

256201 MsAeaTNISinguitensiATIe 1(0-2-1)

WIYINITNILA]

Communicative English for Academic

Analysis in Chemistry

Anfle-yanredangulagiunisasuau ms
AT MIRAIIY WarMIRARIAUARLTIY ile
ngUsgasaniginisied

Practice listening and speaking English with
emphasis on summarizing, analyzing, interpreting,
and expressing opinions for academic purposes
applicable to chemistry students
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JuauaNanuUNIuAil
Communicative English for Research
Presentation in Chemistry
Anthiauenanumsiuni vonanuided
\Aerdestuariniedidunundanguldesnad
Usgansnmw
Practice giving oral presentations on
academic research related to chemistry with

effective delivery in English

256202 MsAeasnwSinguitenisiiaue  100-2-1)
NBUNI9LAL
Communicative English for Research
Presentation in Chemistry
Aniaueranunsiuail vienanuited
\Rertestuaniriedidunsdanguldedd
Uszansnm
Practice giving oral presentations on
academic research related to chemistry with

effective delivery in English
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waZNITIANTENTATTUATIY

Chemical Safety and Hazardous Waste

Management
Judadureu : 256103 infidesdu

Anudaendevaadl I JoyauasAnaudh
WRenfuasiadiduass enansdeyanuasnfoniaed
gunsaitlesiudunsediuyana ssuuTwUNLAENIS
T:JJ@LﬁUﬁ’TiLﬂfILLaﬁ‘lJ’eNL?lﬂéJUGli']EJﬂ']iaaﬂLLUU
Fewfoinsitenuasasde Wiy n1sdanisite
YostunsiinaiRmnainaisiadl laun ssuunisusediu
wazUImsian1saudssiuansiedl UNURNLAULAYNNS
FeIUWNANIAUIINANIANBUATIY SEUUNTUSIIIANS
gUALYe uarITUUNIIRTINARUANUUADASY uonI N
s lygiingduniy wses1vdyginig
Jasoadiy 91teuttuazanmuindenlunisvhau
URNIZIU ISO/IEC 17025 mmgwmfﬂ@hammmmsmm
WonlfjURnsvageu wazesUjufin1saeuiiieu wag 1SO
9001 T¥UUUSIIANIIAMUAIN

Chemical Safety including information and

properties of hazardous chemicals, safety data sheet
(SDS), personal protective equipment (PPE),
recognition and storage of chemicals and hazardous
waste, laboratory safety design etc., accidental
prevention management from chemicals, evaluation
and management system for chemical risk,
emergency plan and response from hazardous
chemicals, accidental management and safety
inspection. This also includes Hazard Substances Act,
Occupational Safety, Health and Environment Act,
ISO/IEC 17025 General Requirements for the
Competence of Testing and Calibration Laboratories
and 1SO 9001 Quality Management Systems

256253  AwUaeniniaal 2(2-0-4)

UAYANIINNITA AN UNTIE

Chemical Safety and Hazardous Waste

Management
Sy darurian : 256103 wiileedu

anudaeademand loun Teyauasamaudn
Heafuansiadidunss enansteyannasnfoniand]
gunsaitfosiudunsiediuynna sLUUdUUNLAENIS
é”(ﬂLﬁuawsmﬁLLamaLﬁaﬁumwmiaammu
HeafiRmaiionnuasnde Wusu n1sdanisiiie
Yestunsiinaifmgainaisiadl laun ssuunsusediu
wazUIsTansAuEsstuasiadl UNURNLAULAYNNS
5eIUNANIAUINANSANBUATIY TEUUNITUITMNSIANTS
gURLYA UaLTEUUNTRTINEOUANUUADASY uenanil
garufansenydyaRingdunse wavnsyadaan
Anulaendiy a1feutsuazanmwinaslunisvhau
ag 1ISO iﬁUUU%WﬁﬁﬂﬂﬁﬂmﬂTW

Chemical Safety including information and
properties of hazardous chemicals, safety data sheet
(SDS), personal protective equipment (PPE),
recognition and storage of chemicals and hazardous
waste, laboratory safety design etc., accidental
prevention management from chemicals, evaluation
and management system for chemical risk,
emergency plan and response from hazardous
chemicals, accidental management and safety
inspection. This also includes Hazard Substances act,
and occupational Safety and Health and
Environment act and I1SO Quality Management

Systems
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258101  Finendesdu 3(3-06) | 258101 ¥ ineniowu 3(3-0-6) | AaLFi
Introductory Biology Introductory Biology
AnanTRvesdiTin seidouitma AnianTRveddiTin sidouiina
ermans ansinilvedddiiin lnswadiway wun Anermani asieflvedddiiin lasadouay wunued
voATuvetad ugmans lassairauazvihilvesiiy Fuvoawad Wugmans lassaiauazmiinfivesiiy
Tassadrsuwarninfivesdnd nalnnsiadfauins avy | Tassaduasvinfivesdns nalnnsded Tainis A
vianuaevesditin Ufduiusvosdaditinuay vianvaevesdsdiiin Ujduiusvedditinuas
Aandey uazWgANTIN Aandou waTNOANTIU
Properties of life, Scientific methods, Properties of life, Scientific methods,
chemical building blocks of life, structure and chemical building blocks of life, structure and
metabolism of cells, genetics, structures and metabolism of cells, genetics, structures and
functions of plants, structures and functions of functions of plants, structures and functions of
animals, mechanism of evolution, diversity of life, animals, mechanism of evolution, diversity of life,
interactions between organisms and environment, interactions between organisms and environment,
behavior behavior
258102 UJURN5¥INen 1(0-3-1) | 258102  U{URAMSHIIMEN 1(0-3-1) | -Auhi
Laboratory in Biology Laboratory in Biology
Anudaeasieluiesluinig ndesganssed anudaendeluiesliRinig ndesqanssed
wARLAZORSILALLAS N1TLUNTAE N1SaIENDAaNYME LWAALAZDDIUNILAA NITLUNLTAE N1IAENAANYLL
#ugnssn AnuvInVANEvesAddin eiodiy fugnsss AuvanaeYesAiTin eidefie
Tassassaznsinuvesie lassEdiauazn1svieu TAssasnsiaznsvinauvesia Tassasnsuaznisvingu
¥09dns dneinen ¥03dn 3 dueine)
Laboratory safety, microscopes, cells and Laboratory safety, microscopes, cells and
organelles, cell division, genetic inheritance, diversity | organelles, cell division, genetic inheritance, diversity
of life, plant tissues, structures and functions of of life, plant tissues, structures and functions of
plants, structures and functions of animals, ecology plants, structures and functions of animals, ecology
261103 Wandidosdu a(3-3-7) | 261103 Wandiloadu 3(3-0-6) | - USuugedesue

Introductory Physics

Introductory Physics

YIVaTAUILAN

adinmansliluiiand ngmsindeud uwsili adinmaniAldluiiand ngnisiedeufiuazuss | - wenussenseenan
29 unazndanu Tuwuduuagnisvu maedeuiiuuy | Widhs sunaswdanu lusudy uagnsvu msedewdt | UfoRns
vy awliRvesaans namansvediva Usingnisainiu LULYULAZLUUNAS aniRvesaans namansvaslva
wazinead weslulawfing wdwdnlvih 2saslili Usingmsaindu weslulauniing Tnihuazusivgn
Dossu Mandgelm seaslitndosiu Mandyelvsl
Mathematics for physics, law of motion, Mathematics for physics, law of motion
gravitational force, work and energy, momentum and | and gravitational force, work and energy, momentum
collisions, rotation motion, properties of matter, and collisions, rotation and rolling motion, properties
mechanic of fluids, wave phenomena and chaos, of matter, fluids mechanics, wave phenomena,
thermodynamics, electricity and magnetism, basic thermodynamics, electricity and magnetism, basic
electric circuits, modern physics electric circuits, modern physics
- 261113 UjtRnsfiandidosiu 100-2-1) | - viwsedvnlvsiuen
Laboratory in Introductory Physics 31N 261103

UftRmstiugruiiaonadestuidomaedn
Mandidosiu ngnisindeudt wsdlture nuussndany
TuusiuLagnIsuY msm%uﬁmwgu anvRveseans
namansuedlva Unngnisaindunasineed el
Tawndind uslmdnlih 2saslaifidosu Aandgalvl

Basic laboratory in correspond to the
contents of introduction physics: law of motion,
gravitational force, work and energy, momentum and
collisions, rotation motion, properties of matter,
fluids mechanics, wave phenomena and chaos,
thermodynamics, electricity and magnetism, basic

electric circuits, modern physics
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251200 winnsmameimeansuazmalulad  1(0-2-1) | -5e3anln

Innovators in Science and Technology

nsafainnTsNINRANNTIneImansuay
wialulad MIAAIYIAINIT N15AATEENWUY
AudnvzvesUsEnaums mwdidosiuiet
I COIRLERR

Innovation in science and technology,
integrative thinking, design thinking,
entrepreneurship, basics of business plan

development
256221 wAsBUN3E 1 4(3-3-7) | 256221 AfBUNIE 1 3(3-0-6) | - USunhefinlaguen
Organic Chemistry | Organic Chemistry 1 NNAUTTYIYBDNINN
Atafurieu : 256103 wailidasdu Antaduneu : 256103 iniidasdu PUGIRIIG)
anudifesiuieatuleuilnwduuasiusylu audidosuieiuleuilamduiasiussly | - Uiudgediedue
ansUsznaudu3d s uunuarnseudeves ansUsENoUd YR NsuunuarseuTeves 31839
a1sUsenauBunid nanmaifalassaiastauuud neln | ansusznevduvisd Unngnisalleluwesuasawmeslewndl
we3Tu Unngmisallelewesuazameilowni viinves wipveslfisenalidunsd wavansiisduns nannisiia
Uisenalidund wazansdsduns msuaninalnues Tassasaslonuudg nelnwesdu nsuaninalnued
Uﬂﬂiﬁﬂ UQﬂ'iEﬂﬂ'ﬁLLVI‘LWILLauUQﬂiEﬂﬂ’ﬁ%QWUUﬂ’ﬁUBu U{]ﬂiﬁﬂ UQﬂiEﬂﬂ’ﬁLL‘VILWILLGUUQﬂ'iEHﬂWi‘lJ‘WI“U‘L!ﬂWanu
Bu Ugnimmsmuuummaulmaum Ujnsen e ﬂgﬂimmimmumsuaﬂmamm Uiisen
20NTATULALIANTU 28NTATULALIANTY
Fundamental of hybridization and bonding in organic Fundamental of hybridization and bonding
compounds, classification and nomenclature of in organic compounds, classification and
organic compounds, resonance structures, nomenclature of organic compounds, isomer and
tautomerism, isomer and stereochemistry, types of stereochemistry, types of organic reactions and
organic reactions and reactive intermediates, reaction | reactive intermediates, resonance structures,
mechanism, substitution and elimination reactions tautomerism, reaction mechanism, substitution and
on saturated carbons, addition reactions on carbon- elimination reactions on saturated carbons, addition
carbon multiple bonds, oxidations and reductions reactions on unsaturated carbons, oxidation and
reduction reactions
- 256223  U{URNsATBUNTE 1 10-3-1) | - nedwlwidldan
Organic Chemistry Laboratory 1 miLLHﬂUﬁﬂ'ﬁmi
wadansvinansduridlivianisenissudia | sensnanin
msanadnlyal nsndu msada wadalasnlnnsfiuuy | 256221

AU awmedlewndl MsnedeuaNTAMIINIEATWLAE TS
\wilvasen sBuvsgnumgilandusiig 4

Purification techniques of organic
compounds by sublimation, recrystallization,
distillation, extraction, thin layer chromatography,
stereochemistry, physical and chemical tests on

various organic functional groups

256222 \AdlBuUVIE 2 4(3-3-7)
Organic Chemistry |l
Fwdsfuneu : 256221 \wIBUN3E 1
UfRZsIMsunuiikar Ui niures
asUsznaumivetia UFASsmsunuitiidumaueayh
A1sUBLYBIANsUsENaUASUslla ansUsenaveslsufn
wazUfiisen ansewmelslendn andfvazujnservesans
Faluana maduasziansUsenouduviadesiu
Substitution reactions and addition

reactions of carbonyl compounds, substitution

reactions at Ol-carbon of carbonyl compounds,

256222 \PEBUYEE 2 3(3-0-6)

Organic Chemistry 2

wdediuneu : 256221 iadaun3d 1

UfRZeImMsunuiikaz Ui nfures
asUsznoumivetia UFASomsunuiiiidumsueah
AsUBUYBdANsUsENoUASURlla UAsenves
asUszneverlsninuaziemelslendn audhuay
Ufisenvesenstiliana nmsduaseiaisusenay
Bunzdidosu

Substitution reactions and addition

reactions of carbonyl compounds, substitution

- YSumheinlaguen
AAUTIYILODNIN
AAUTR
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aromatic compounds and reactions, heterocyclic reactions at Ol-carbon of carbonyl compounds,
compounds, properties and reactions of reactions of aromatic and heterocyclic compounds,
biomolecules, basic multistep synthesis of organic properties and reactions of biomolecules, basic
compounds multistep synthesis of organic compounds
- 256224  U{URNsATBUSY 2 10-3-1) | - nedwlwidldan
Organic Chemistry Laboratory 2 miLLHﬂUﬁﬂ'ﬁmi
nMsduangiansBunddiiieatestuufiten | eenunainin
nsunuiidheedlelnd Ujitennsuda Ujisendanea | 256221
AoUAUETUYRIATUsENaUATSUella UfAsulnezlyln
wilveueiiu UfAssnsunuiivesaseslsundndny
Bianlaslng Ujiseneendndunarinndu siudavatia
nsusnansuazmsiigationdnuaidessuvesans
TRt
Syntheses of organic compounds from
nucleophilic substitution reaction, elimination
reaction, aldol condensation reaction of carbonyl
compounds, diazotization reaction of amines,
electrophilic aromatic substitution reaction,
oxidation reaction, including basic techniques in
separation and characterization of products
256231 wallefiun3d 1 3(3-0-6) | 256231 iafefiunid 1 3(3-0-6) | - USufedune
Inorganic Chemistry | Inorganic Chemistry 1 AT N yau
Tassasntozmnon nounusviall 1nsaas1anan lassasntezmnon nouusall lassas1awdn
wazlassasndluanavesvosds auumsuasvgefngu warlansadluanaveseuds wndlvessgvivianuas
doydnualveaven Uiz nse-ua 5MNTTUATULOILSN Ladlvesansuszneulroasiiudy
Atomic structures, chemical bonding Atomic structures, chemical bonding
theories, crystal structures and molecular structures theories, crystal structures and molecular structures
of solid, symmetry and group theory, term symbols, of solid, chemistry of main group and first row
acid-base reactions transition elements, chemistry of coordination
compounds
256232 waflefiunid 2 3(3-0-6) | 256232 iaflefiun3d 2 3(3-0-6) | - USuresung
Inorganic Chemistry Il Inorganic Chemistry 2 AT AN yau
\ATYRIT MY VANUALTINNTIUTTULILIN aunshaznguingu dydnualvaaney naln
wilvesasusyneulreasfutu nalnufisenvesansedl | Ujiservesanseliuvsd ansuszneulaveduvisd ms
un3e arsuszneulangdunsy mallangiansusznevell | wnszvasusznevedunidmemaianiauninsalnd
uvisgiewatiansanlnsalnd wilgretuvisd
Chemistry of main group and first row Symmetry and group theory, term symbols,
transition elements, chemistry of coordination inorganic reaction mechanisms, organometallic
compounds, inorganic reaction mechanisms, compounds, characterization of inorganic
organometallic compounds, characterization of compounds using spectroscopic techniques,
inorganic compounds using spectroscopic techniques | bioinorganic chemistry
256233  UjuRnswniletiuvsd 10-3-2) | 256233 UjdRnisiadieliunid 100-3-1) | - Ysudwaudalue
Laboratory of Inorganic Chemistry Inorganic Chemistry Laboratory Anweenuiedli
FdsAuniau : 256232 wilellunid 2 Fwdedunieu : 256232 iniletiunid 2 AlER
UitRmafgiumadanses Ansei URtRnmsiieatunsdansgi nsei
asusznoualiefunidmewmaianisanlnsalnd ansUszneuwmietiunidmemalianisauninsalng
Laboratory concerned with synthesis and Laboratory related to synthesis and
characterization of inorganic compounds using characterization of inorganic compounds using
spectroscopic techniques spectroscopic techniques
256251 wafAATIZH 1 4(3-3-7) | 256251 ARAATIEN 1 3(3-0-6) | - USumheAalaauen
Analytical Chemistry | Analytical Chemistry 1 AIAUTIYIYDDNANN
Aifaduon : 256103 wailidasiu Aifaduon : 256103 ailiasiu IUGIRIG)
N3UAIREMHALNSWSENFAIBENBUNS NANMTIATIERBIUTIU Nsduiiegawae | - YSuugednedune
Sk adanidlueiTiese msesesilaetmin MMAATHUABEINBUNITIATIZE NMAUIMANNNTY | 599317
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JnseilaeliunsdUszneuiienisininsanse-ua admomdmTzimand myleszilaetmin s
ASIIMSALUUANAENBY N1smIaLUUIRAaNsUsENayY | AATIeR3sUSinalaemsimmsansa-wa nsimnsauuu
WWetpunazmsininsninend ANAYNOU NMTMIMIALUUIARENSUSENBUT st ULAYNNS
Sampling and sample preparation before Innsalagandeufiise3nend
analysis, statistics for analytical chemistry, gravimetric Principle of quantitative analysis, sampling
analysis, volumetric analysis including acid-based and sample pretreatment, concentration
titration, precipitation titration, complexometric calculations, statistics for analytical chemistry,
titration, and redox titration gravimetric analysis, quantitative analyses by acid-
base titration, precipitation titration, complexometric
titration, and redox titration
- 256255  UURN1siATiATIE 1 100-3-1) | - 1A lvidtléann
Analytical Chemistry Laboratory 1 MswenUuRnIg
Ssdiurieu : 256103 willosdu 29NUIINIY
Uftinsmisldiedeauiuasiniasdogis 256251

gndfes nslaRfuguluUTinadiessd mawiou
ansavans mwseilagihmin meseidainm
I@EJﬂWSVLVIWISE]HSWLUﬁ ﬂ']SVLVIL‘VISE]LLUUGlﬂGlﬁﬂBu a9
Innsauuuiinansdetou wagnislnmsnlageify
Ufise3nend

Accurate use of glassware and balance in
laboratory, fundamental of statistics in quantitative
analysis, gravimetric analysis, quantitative analysis by
acid-base titration, precipitation titration,

complexometric titration, and redox titration

256252 \pdAAsIEIi 2 4(3-3-7) | 256252 LATAATIEN 2 3(3-0-6) | - USuniheinlaguen
Analytical Chemistry |I Analytical Chemistry 2 NAIAUTIYIYDDNANN
Fwdaduneu : 256251 1ATTAATIZN 1 FdaRuneu : 256251 WATAAsIEN 1 MaufuR
NsuENansiegelagIEN1saiafe vl nsuenansiegelagIEn1saiafefavin - YFuuserneduney

azapuavnsanamemavewudsislasininnsilediaing | avansuaznisaiamemavesds FBlasunlnnsidledna Faldely

i Iasunlnns il i1y i Tasunlnnsfinszawuazidouns Tasunlnnsiil

nszmwwazideus Tasunlnnniluuuneduuasing wuureduiuaslasuinnsfisiauwanivdsuleseu 35

wlnnsfietiauanivdeulessy maaiiiaszids wiitszndalndn Taun Wwmudlewns Bidnlnas

T Tdun Blwmalewss Sdnlasnsiwes gaeu | N33 Aasuuss Aournlnued warliauwnuwes

3 ADUANLNLUAS uazlialnues Sample separation by solvent extraction
Sample separation by solvent extraction and solid phase extraction, basic of chromatography

and solid phase extraction, basic of chromatography including paper and thin-layer chromatography,

including paper and thin-layer chromatography, column chromatography and ion exchange

column chromatography and ion exchange chromatography, electroanalytical chemistry such as

chromatography, electroanalytical chemistry such as | potentiometry, electrogravimetry, coulometry,

potentiometry, electrogravimetry, coulometry, conductometry and voltammetry

conductometry and voltammetry

- 256256  UjURN1siaiiliATIe 2 100-3-1) | - 1A lvidtléann

Analytical Chemistry Laboratory 2 MswenUuRnIg
Jdsfuneu : 256251 1ATATIZH 1 29NUIINIY
UftRnmsiientunisatadefvhazas 256252

Tasulnns @l nsgany TasuiivnsfluuuiBeuns
wazlasuinnnflvdauanudeulossu Fimand
Bzl loun Bvnutlowss areunns Aoy
sinlyue3 wazliaunuimi

Laboratory related to solvent extraction,
paper chromatography, thin-layer chromatography
and ion exchange chromatography, electroanalytical
techniques such as potentiometry, coulometry,

conductometry and voltammetry
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1ASEs9anTouUSe TAssas e sdunse 187397
Spectroscopic Identification of Organic Spectroscopic Identification of Organic
Compounds Compounds
AutaAuney : 256221 1aldunsy 1 AdaRunou : 256221 \aiduvsd 1
uniiAgatuaninsalnd madiesied uniiAgatuaninsalnd madiesie
Tassadsansdunsdamemadianisadnlnsalnd laun Tassassansdundmemedaniauninsalnd laun
danshloan-dddaanlnsadlnl dursuseaninsaln | dursiseanlnsalnl snuaninsalnd
U snuanlvsalnd duedesuunuinislawuug unaaUnngums Tuadesuuniufnslouuudainings
awninsalnt Sidnaseualuslonuud uazunaadnlns | 10
s Introduction to spectroscopy, structure
Introduction to spectroscopy, structure elucidation of organic compounds using instrumental
elucidation of organic compounds using instrumental | spectroscopy techniques such as infrared
spectroscopy techniques such as ultraviolet-visible spectroscopy, raman spectroscopy, mass
spectroscopy, infrared spectroscopy, raman spectrometry, nuclear magnetic resonance
spectroscopy, nuclear magnetic resonance spectroscopy
spectroscopy, electron spin resonance and mass
spectrometry
256326 \ATBUNIE 3 202-0-8) | 256328 ipiiBuvESdugs 3(3-0-6) | - Wasudenein
Organic Chemistry Ill Advanced Organic Chemistry - YSunhedin
AuUsAuneau : 256221 1aTdunsY 1 AydaRunou : 256221 \aiduvsd 1 - USunmang1e3an
nouieasiviadialuana Ujisemeslendn Ufseuneslendn Ujiselelrawenidu ndvdaduliu
Uffselelranenidu Ujiserddninslerdn n1sdnses | Uisendidniuslendn msdasesilnduuu@nuninstn | Jvieniden
flniuuudninlnstn Ujfseveseuyadaszuayinle Ufisenveseyyadassuaziniaiag
wil Msfinwuaredunenalnesujizenaiidunsd Pericyclic reaction, cycloaddition reaction,
Molecular orbital theory, pericyclic electrocyclic reaction, sigmatropic rearrangement,
reactions, cycloaddition reaction, electrocyclic free radical reactions and photochemistry,
reaction, sigmatropic rearrangement, free radical
reactions and photochemistry, study and description
of organic reaction mechanisms
256341 waSBsHENS 1 4(3-3-7) | 256341 LATLTREANS 1 3(3-0-6) | - USumheinlifiue
Physical Chemistry | Physical Chemistry 1 MaAussene 1l
Aeaduiou: 256103 ailidasiu Aifautou: 256103 adliosiu U uRnng
autRAveiia nufaatvenia usinseih autAveiia nufaatvenia usinseih
senindluanaveuia LLmﬁmLﬁaaﬁ’uqmwwamam%LLax sgninaluanaveauia LLmﬁmLﬁ'mﬁuqmwwamam%uaz
nsUszanalyd msLU%‘EJuLLUaqmqmamwmaqmiﬁqmé nsuszenaly miL‘dﬁ'auLLanmmymwmaqawsﬁgwé
audRvesanINaNag 191y WHURTIgAAvessEUaSHAY | auURAvesanskanagnsine wnudainninvessruvansay
wuvugeMazaNedUszNe aunaliiied wuudeIwazaNedfUszneu aunalniied
Properties of gases, kinetic theory of gases, Properties of gases, kinetic theory of gases,
molecular interactions between gases, concepts of molecular interactions between gases, concepts of
thermodynamics and applications, physical thermodynamics and applications, physical
transformation of pure substances, transformation of pure substances, properties of
properties of simple mixtures, phase diagrams of simple mixtures, phase diagrams of two- and three-
two- and three- components systems, components systems, electrochemical equilibrium
electrochemical equilibrium
256342 WANTSHANS 2 4(3-3-7) | 256342 \pdldsHEN 2 3(3-0-6) | - Usumbeinlasuen
Physical Chemistry |l Physical Chemistry 2 aaUfdFeanan
ArdaRunow: 256341 wITHANS 1 AdaRunew: 256341 wilSHANS 1 U318
Jaurnansinluaznsussendld nannisuay Faurnansiniuaznussendld nannisuay
msUssgndldvemguimousiu audfinisaewm laun nsUssgndldvemguimeudiu audfinisaewm laun
mMsunsEy Aramiauazmsy tmufeu wiRuIldL | n1sunsEy aramiauaymsthanueu wilituialdun
WISAIRT SEUUTDIRDARRLA WarN13RATU WIIRIRY SEUUTRIARAaRYA Lazn1snadu
Chemical kinetics and applications, Chemical kinetics and applications,
principles and applications of quantum theory, principles and applications of quantum theory,
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transport properties such as diffusion, viscosity and transport properties such as diffusion, viscosity and
thermal conductivity, surface science such as thermal conductivity, surface science such as surface
surface tension, colloidal systems and adsorption tension, colloidal systems and adsorption
- 256344 U{URNsATARENS 10-3-1) | - Inlmidtldannnis
Physical Chemistry Laboratory wenufdAnisesnn
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Laboratory for physical chemistry consisting
of molar heat of solutions, colligative property,
molar conductivity, partial miscibility of mixture,
partial molar volume, gas law, standard Gibbs free
energy, kinetics parameter, molecular weight of

polymer, particle in the box and electromagnetic

1031 256341 Uay
256342

absorption.
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Instrumental Methods of Chemical Analysis Instrumental Methods of Chemical Analysis | 578391 tuifemn
AtaAunew: 256252 AiAATIZH 2 aRunow: 256252 piAATIzi 2 Bumssneen
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Principles of instrumental analysis, theory Principles of instrumental analysis, theory

and application of instrumental techniques of and application of instrumental techniques of

spectrophotometry such as ultraviolet-visible spectrometry such as ultraviolet-visible

spectrophotometry, luminescence, infrared, atomic spectrophotometry, luminescence, atomic

absorption spectrophotometry and inductively absorption spectrometry, atomic emission

couple plasma spectroscopy, instrumental spectrometry and inductively couple plasma

techniques of chromatography such as gas spectrometry, instrumental techniques of

chromatography and high performance liquid chromatography such as gas chromatography and

chromatography high performance liquid chromatography

256353 UfRAnsitomsiazsiniaedl 20-6-3) | 256353 UfTRMImMaaifnTeiduaiesie 100-3-1) | - Wasudesginia
shuieFedile Instrumentation for chemical Analysis mulvenazdingy
Laboratory for Instrumental Methods of Laboratory - YSunmhedin
Chemical Analysis AslElUsinIumBLRIMBSEIMSUIATIEiNG - YSurmesue
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Laboratory for the application of
instrumental chemical analysis by

spectrophotometry such as ultraviolet-visible
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Computer program for analytical data
management obtained from instruments,
instrumental chemical analysis by
spectrophotometry such as ultraviolet-visible
spectrophotometry, luminescence, infrared, and
atomic absorption spectrophotometry,

chromatographic techniques such as gas
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spectrophotometry, luminescence, infrared, and chromatography and high performance liquid
atomic absorption spectrophotometry, chromatography
chromatographic techniques such as gas
chromatography and high performance liquid
chromatography, and computer program for
analytical data management
256468 Anudufuszneunsdmiutiniedl  3(3-0-6) | 256363 uimnssuuazmmduisznouns  21-2-3) | - Wasuduindedy
Entrepreneurship for Chemists dwsutiniadl - USusviain
f]ﬁ]ﬁaﬁugmmaqmslﬂuéﬂsaﬂaums mmi Innovation and Entrepreneurship for - Wasudedn
hlulunsuimsdansgsiadmiugSudugsialmidu Chemists - Yfumiefin
wiluarfiAendor N13nanALaENITIUELNTRAR f]ﬁ]ﬁa‘ﬁugmmadmsLﬁuﬁﬂsgﬂaums A3
anudidesuintutyuasanuddguossuutnd | Mlvlunsuimsiamsgsindmiudisusugsialyadn
dmsuifszneunslml mnsdidesiufertumstuuey | wiiuasfiferdes nemaiauasnisnausumsnan
nsamu nsdifnwuisafumsnunugsia madans mmilﬁmﬁuﬁsnﬁ’uﬁ’gﬁuaxmmﬁwﬁ’mmszwﬁ' Ik
\Fouunugsia nindaumatyauasngmnefifendes | dmiuiusznoumslud anufidesuiertunisiuuas
Fundamental for entrepreneur, general nTaImU ﬂiﬂjﬁﬂﬁsﬂL?\IEJ’Jﬁ}Uﬂﬁ’JNLLNuﬁﬁﬁQ walanis
concepts of business management for new \Jeuwngsia nindaumstyguagngmneifeides
businessperson in chemistry and related, marketing Fundamental for entrepreneur, general
and marketing plans, fundamental accounting and concepts of business management for new
importance of accounting system for new businessperson in chemistry and related, marketing
entrepreneur, basic finance and investment, case and marketing plans, fundamental accounting and
studies of business plan, technical writing for importance of accounting system for new
business plan, intellectual property and related law entrepreneur, basic finance and investment, case
studies of business plan, technical writing for
business plan, intellectual property and related law
- 256364 - nMsRnAnILATIEiazuATy el 1(0-2-1) | - Alnd
Critical Thinking and Chemical Problem
Solving
mstinAauazuitdymmaadianlangiinuae
Tuiiauszdriu TnsondonisAndnsziainUszaunisal
wagarmiiiFounluiutou Ssenaldmavimenases
MY
Thinking and solving practices in chemical
problems found in daily life by using knowledges,
experiences and experiments
256497 dunuuazmsidodosiumand  10-3-1) | 256497 dumuuazmsisedesiumand 1(0-3-1) | - U¥usuudalus
Seminar and Introductory Research in Seminar and Introductory Research in Anweenuiedli
Chemistry Chemistry ANNZEY
A UsAUI : asgRIuiuTEin 256493 Ineniinus swumsisemaaiidostu laefinsduat
seAuUTQIea lonasedesEneuniide washmanaaslowiu
enunmfemaniideciu Tnefinstuat | iemdsvaumsallunsienide
lnasedeUszneuniide warinmsnaasadodiu Reports of introductory chemical researches
WomUszaunsallunsviadse that include literature reviews and performing basic
Reports of introductory chemical labarotory works for gaining experiences in conducting
researches that include searching for references and research
performing the basic laboratory works for the
experience in researches
411221 Fuadl 4(3-3-7) | 411221 Fued 4(3-3-7) | ALdY
Biochemistry Biochemistry
wilvesanstaluanasis q suldun wilvesanstaluanasis 9 suldun
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Chemistry of carbohydrate, lipid, amino Chemistry of carbohydrate, lipid, amino
acid, protein, and nucleic acid. enzymes kinetics and acid, protein, and nucleic acid, enzymes kinetics and
catalytic reactions catalyzed by enzymes and catalytic reactions catalyzed by enzymes and
coenzymes. hormone and nutrition. Structure and coenzymes, hormone and nutrition, structure and
organization of genome, the entire process of gene organization of genome, entire process of gene
expression, and regulation, concepts in molecular expression, and regulation, concepts in molecular
biology and advanced techniques. Bioenergetics, biology and advanced techniques, bioenergetics,
metabolism of carbohydrate, lipid, amino acid, metabolism of carbohydrate, lipid, amino acid,
protein, and nucleotide. Molecular techniques and protein, and nucleotide, molecular techniques and
bioinformatics. Laboratory principles and skills in bioinformatics, laboratory principles and skills in
buffer, spectroscopy, carbohydrate test, lipid test, buffer, spectroscopy, carbohydrate test, lipid test,
amino acid test, enzyme kinetics, and DNA and amino acid test, enzyme kinetics, and DNA and
molecular biology techniques including case study molecular biology techniques including case study
related to health science or science and technology related to health science or science and technology
2.2 Jgudan liteandn 12 wuqeiin | 2.2 Jyuden liitiaandn 9 wioeia
nauIvINATBUNTE nguvATBUNTE
256324  \ASNANAUYISITUR 3(3-0-6) | 256324 - LATINARA TSN 3(2-2-5) | - Usumihwefn

Chemistry of Natural Products Chemistry of Natural Products

JurdaRuneu : 256222 wilBun3d 2 FydsRunou : 256222 1aldun3d 2
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Significance of natural compounds, Significance of natural compounds,
classification of natural compounds based on classification of natural compounds based on
biosynthetic pathways, structures determination by biosynthetic pathways, structures determination by
physical methods, chemical methods and natural physical methods, chemical methods and natural
products utilization products utilization
256325  wasuaai 3(3-0-6) | 256325 ATlvesiiy 3(2-2-5) | - Usumidefin

Phytochemistry Phytochemistry
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Classification of compounds in plants, Classification of compounds in plants,
application of chemical process for separation and application of chemical process for separation and
purification methods, structure elucidation via purification methods, structure elucidation via
spectroscopic techniques, chemical modifications of | spectroscopic techniques, chemical modifications of
the isolated compounds, studying of biosynthesis the isolated compounds, studying of biosynthesis
pathways of biomolecules in plants pathways of biomolecules in plants
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Organic Chemistry Ill Advanced Organic Chemistry - YSumnesiedn
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Molecular orbital theory, pericyclic
reactions, cycloaddition reaction, electrocyclic
reaction, sigmatropic rearrangement, free radical
reactions and photochemistry, study and description

of organic reaction mechanisms

Ufseneslemdn Uiisenlelaanenadu
Uffzendianinslendn nsdndeadlvaiuuudninivsdn
Ufisenveseyyadassuazlviaiad

Pericyclic reaction, cycloaddition reaction,
electrocyclic reaction, sigmatropic rearrangement,

free radical reactions and photochemistry

v eniden
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TugInasa fiudin Melneuazdingy
Organic Compounds and Real-Life Organic Compounds in Their Relations to - YSumasuie
Applications Life 189
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Roles and functions of natural and Roles and functions of natural and

synthetic organic compounds in daily life, innovative | synthetic organic compounds in daily life, innovative

organic compounds and their applications in frontier | organic compounds, and their applications in main

industry such as organic compounds in cosmetics industries such as organic compounds in cosmetics

chemistry, bioactive organic compounds in Thai chemistry, bioactive organic compounds in Thai

herbs for pharmaceutical and medical products, herbs for pharmaceutical and medical products,

organic compounds in renewable energy industry, organic compounds in renewable energy industry,

organic compounds in food and agricultural industry | organic compounds in food and agricultural industry

- 256329 ailiienduiiyw 3(3-0-6) | - 3vlwad

Chemistry of Cannabis
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AuialuiReniufiansegatayrdusiu-
nanath-Uaneth angvug nsunzUan wazn1sL v
miaaﬂqwémaqammumﬁuayﬁﬁlﬁm%’mﬁmzwLmu
wdussrnielusinie esvesUusenlaznisvingu
swdvasuauudueed nszuaunsainasitesd 304
wauuduesddy 4 uaznsalusiulowni-3 9ndausa 9
yoafty fremadianisaia n1sndu nsankaEn waglas
lans il Msiaszvasuauudueeamemaialasun
Tansitdugs mshansuauudusedluldiUsslonily
HARSDITOIMS 1ASDIRY WaTISNITWNTE NSTEULNL
gefAeatundnfsiantam

Introduction to cannabis plant in
upstream-midstream-downstream, cannabis strain
with cultivation and harvest process, cannabinoids
and endocannabinoid system (ECS), terpenoids with
cannabinoids in entourage effect, extraction process
of THC oil, CBD oil, minor cannabinoids and omega 3
oil from cannabis biomass using extraction,

distillation crystallization and chromatography,
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analysis of cannabinoids species by advanced
chromatography, utilization of cannabinoids in food,
beverage and medical science and writing business
model for cannabis products
256423  NTAUATIZANILALBUNTE 3(2-2-5) | 256423 MIEAATIZEINAATIBUNSY 3(2-2-5) | - Usuresuie
Organic Synthesis Organic Synthesis 1879
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Criterion and techniques in organic
syntheses, disconnection approach for organic
syntheses, functional group interconversion, carbon-
carbon bond formation, protecting group in organic
synthesis, asymmetric synthesis, molecular designing

and simple syntheses

A1aRunou : 256222 LATidunsy 2
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Criterion and techniques in organic
syntheses, disconnection approach for organic
syntheses, functional group interconversion, carbon-
carbon bond formation, protecting group in organic
synthesis, oxidation-reduction reactions, asymmetric

synthesis, molecular designing and simple syntheses
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Chemistry and Applications of Transition
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Chemistry of transition elements including

lanthanide and actinide elements and their

applications, roles of organometallic complexes as

catalysts

256433 i Taneliun3e 3(2-2-5) | 256433 \ailTanellunid 3(2-2-5) | - Ufufesuy
Inorganic Material Chemistry Inorganic Material Chemistry 189
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Synthesis and characterization of inorganic Basic knowledge of various inorganic

materials, electrical properties, magnetic properties, materials, synthesis of inorganic materials, properties

adsorption properties, optical properties and of inorganic materials and their applications in

applications, current research of inorganic material various fields, current researches in inorganic

chemistry materials, and techniques for inorganic material

studies
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Chemistry of Supramolecules and Sensors Chemistry of Supramolecules and Sensors 18791
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Definition and basic knowledge of Usggndlilumsihuneluianawuwefifeatulassaina
supramolecular chemistry, coordination and the Sumshsen ndwuBamilen wardayanivaninsalny
lock-and-key analogy, supramolecular interactions, Definition and basic knowledge of
self-assembly, cation-binding hosts, anion-binding supramolecular chemistry, coordination and the
hosts, ditopic hosts, techniques for supramolecule lock-and-key analogy, supramolecular interactions,
analysis including determination of host-guest self-assembly, cation-binding hosts, anion-binding
binding constant, application of supramolecule as hosts, ditopic hosts, techniques for supramolecular
sensors analysis including determination of host-guest
binding constant, applications of supramolecules as
sensors, applications of computational chemistry to
predict molecular structures, interactions, binding
energy and spectroscopy data of sensors
256436  WALANITMIANYLIANIZVDY 3(2-2-5) | 256436 wWATANISIIANYUZIANIZTDY 3(2-2-5) | - YSuFesuy
asUsznovaiiunid asUsznovetiunsd 187397
Characterization Techniques of Inorganic Characterization Techniques of Inorganic
Compounds Compounds
AdaAuneu : 256232 iniloliuvd 2 AdeRunou : 256232 wnileduvize 2
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Jirszrimeaauiou endisdlnladidnaseuaninsaln | awninsalny waziendisdanunsndu
Y waztondisdanunsnau Characterization of inorganic compounds
Characterization of inorganic compounds using techniques such as fluorescence, nuclear
using techniques such as ultraviolet-visible magnetic resonance, electron paramagnetic
spectroscopy, fluorescence, nuclear magnetic resonance, thermal analysis, cyclic voltamsmetry, X-
resonance, electron microscopy, infrared ray photoelectron spectroscopy and X-ray diffraction
spectroscopy, raman spectroscopy, thermal analysis,
X-ray photoelectron spectroscopy and X-ray
diffraction
nguvnaiigeldnd QGHEL AT EATERE]
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Advanced Physical Chemistry Advanced Physical Chemistry
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Current advances in physical chemistry with Current advances in physical chemistry with
a different topic in each year such as kinetics, surface | a different topic in each year such as kinetics,
chemistry, solid-state chemistry, molecular surface chemistry, solid-state chemistry, molecular
interactions, photocatalytic processes and interactions, photocatalytic processes and
supramolecular chemistry supramolecular chemistry
256443  LALlAIDUAN 3(3-0-6) | 256443 ATiAIDUGH 3(3-0-6) | - AUFY
Quantum Chemistry Quantum Chemistry
Jdedurion : 256103 ety Jorfadfurion : 256103 indliload
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Quantum theories, Schrédinger’s equations, Quantum theories, Schrédinger’s equations,
hydrogen atom, many-electron atoms, hydrogen atom, many-electron atoms,
formation of molecules, spectroscopy of molecules formation of molecules, spectroscopy of molecules
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Thermodynamics Thermodynamics
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namans n1sUszendlivanniedinAanslunig wnarans n1sUssendlivannisndinmanslunig
funiiusine vesssuuiiegluniizauna wagl AU vesszuuieglunnizauna wagll
A Al
Heat, work, internal energy, laws of Heat, work, internal energy, laws of
thermodynamics, applications of mathematical thermodynamics, applications of mathematical
principles to determine the variables of the principles to determine the variables of the
equilibrium and non-equilibrium systems equilibrium and non-equilibrium systems
256445  \ilituia 3(3-0-6) | 256445 ipdlituin 3(3-06) | - paLfin
Surface Chemistry Surface Chemistry
Jdedurion : 256103 ety Jorfadfurion : 256103 indliload
wiluiadesdu wu wseiluia useuia Hudl wiluiadesd wu wseiluia useiui Wudl
1 anudulunasansinauwazrlosiny gauvmadans i anudulunasansinauwaslosing gaumnamans
yoaiURY NIgasuMINEINUasiall Usingnisaine | wesituiin magadumeneamuazied Usingnisainig
Infivesduda nszuIunIss Uﬁﬁ%mumﬁuﬁa Infgestnduria nszuIunIss ﬂﬁﬁ‘%muuﬁuﬁa
The basic surface chemistry such as surface The basic surface chemistry such as surface
covering forces, surface pressure, surface areas, covering forces, surface pressure, surface areas,
pressure in the circular tubes and air bubbles, pressure in the circular tubes and air bubbles,
thermodynamics of surface areas, physical and thermodynamics of surface areas, physical and
chemical adsorption, electrical phenomenon of chemical adsorption, electrical phenomenon of
contact surface areas, catalytic process on surface contact surface areas, catalytic process on surface
256448 wallamualilBeRidnddmiutnides  3(2-2-5) | 256448 wadamaafi@il@nddmiuinidy  3(2-2-5) | - ALAN
Techniques in Physical Chemistry for Techniques in Physical Chemistry for
Researcher Researcher
Srdadurion : 256103 wiileedu Srdedfurion : 256103 inflidoad
wialiaa19e) Maeddsiand W syneoudin wiallan1ee MaediBil@nd 1wy aznoudin
osalulasalny aunuiaviuuadslulas-alnd awnuds wosalulasalny aunuilsiuuadslulasalnd aunuds
didnasoululasalnd WamsduazTnsouduaes dianesoululasalnd Wawsduazlansouaiannesa
fuedesuunuinisTowuwt Avlesudeaaunuisea | Tundesuunufnslowus fivlesudeaaunuiinia
03NS o3UN3
Techniques in physical chemistry such as Techniques in physical chemistry such as
atomic force microscopy, scanning tunneling atomic force microscopy, scanning tunneling
microscopy, scanning electron microscopy, X- ray microscopy, scanning electron microscopy, X- ray
and neutron scattering, nuclear and neutron scattering, nuclear
magnetic resonance, differential scanning calorimetry | magnetic resonance, differential scanning calorimetry
nguIvIATIATIZA nauIvAiAATIZR
25652 AfAiATIEvidugs 3(3-0-6) | 256452 iaFesilomaniifianzvidugs 3(3-0-6) | - Wasudoneivis
Advanced Analytical Chemistry Advanced Instrumentation in Analytical mm"lwauazé’mqw
FUsAuneU: 256252 1ASIATIEN 2 Chemistry - YSurmesue
wénnsuaznisuszgndlitefesiolinnzsivng | Indedunou: 256352 mslenzimaeiiieeiede | swin
wiltugs 1y madinseilaeTEsluiRuasnislvaseng vénnsuazmsUszgndlitefesiiofinszimne | - Wasunedndady
sauiles malemeilagismanised msdnseilands | eddugs wu meeseilasissiluifuaznisinaetns | rou
wndlsingeaisawuianinsalnl Sidnlnsimesuea soros wadadunisagiulng mslnesilaeismaed]
azmaulAuourasWIuaIUAlATILRS DudndindAwiiia £33 wSesflomauuaaalasue’ msinseilagitiond
narasndfiatuauningalntd wasBusniivadniia evlgeasawuianinsadlnl Sidnlnsmesueaszneu
waaun — unaaUningalnd fauouresnduaalnsiuns dudniiwasmianaiaund
Principles and application of advanced feduaunlnsalnt wazdusnfindawiananan -
instrumentation in analytical chemistry such as flow unaaUningalnd
injection analysis, radiochemical analysis, X-ray Principles and application of advanced
fluorescence spectroscopy, electrothermal atomic instrumentation in analytical chemistry such as flow
absorption spectrometry, inductively couple plasma injection analysis, near infrared spectroscopy,
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emission spectroscopy, and inductively couple radiochemical analysis, instrumentation of mass
plasma - mass spectroscopy spectrometry, X-ray fluorescence spectroscopy,
electrothermal atomic absorption spectrometry,
inductively couple plasma emission spectroscopy,
and inductively couple plasma - mass spectroscopy
256453 n1sUssgndltimadialudaaiiiiasen 3(3-0-6) | 256453 msUssandiniiingei 3(3-06) | - WasuTesein
Application of Analytical Chemistry Application of Analytical Chemistry nwlny
JyrdaAuneu : 256252 1ATiATIE 2 FIRUNU : 256352 - YSummesuie
nsUssgnamadianiaeiiesize leaun n1s nsUszgnaIsNIIaaiinseyt laua ms 383
Inwmsn sanllewdn-idi0a awdnlnslnlomes uas ArziidaUsnng sanslhledn-iada
wadedug IR esuremsieneith dude | awnlnslnlowed uasmededy 1 TUHUIRIess0
81 waze s nsUssgnamaiamaniiinseiluldly TeenTIATIeih thide 81 uavens Tufnisnadey
NIy i egeumuldliveis muldliveis
Application of analytical chemistry Application of analytical chemistry
techniques such as titration, ultraviolet-visible methods such as volumetric analysis, ultraviolet-
spectrophotometry and other techniques for the visible spectrophotometry and other techniques for
standard methods of water, wastewater, drug and using as standard methods for water, wastewater,
food analysis. Application of analytical methods for drug and food analysis including method validation
research, including method validation
- 25654 Hymiiawmaniiinsizvidugs 3(2-2-5) | - e lva
Special problems in Advanced Analytical
Chemistry
Fyaduniou | 256352 MwTzinuaiiveweiode
msUszgndisinseilaglfiedoiioms
awnlyaunidugeuarlasninnsiidugs nsdifnwuay
nanaesiiinduliaalsisousiiefumeadadignies
vosmsinsgidinalasniodiodugs n1siinsied
nsirnamIneLarmsiiauedeya INtn1aaey
AIUYNADIVDIITIATIEN
Applications of advanced spectrometry and
chromatography in analytical chemistry, case studies
and laboratory work to acquaint students with
proper techniques in quantitative analysis by
advanced instruments, data analysis, interpretation,
and presentation, including method validation.
- 256455 telagtumamaliasuaiiteseit 3(3-0-6) | - siedwlna
Current Topics in analytical technique
Artafuniou : 256352 mIlnszinaaiifendosde
Fdeivuadipluiagtunndestumadams
Wizt vieTimatugamaaifinaeit uasnisthly
Uszendld
Current and modern topics in analytical
techniques or advanced analytical approach and
their applications
nguIvIAlgnEIMNTIY nguvUAgAEINTTA
256361 \ANQREIMNTIY 3(2-2-5) | 256361 \pilgnavnssu 3(2-2-5) | - ALY
Industrial Chemistry Industrial Chemistry
AuduAtlulssugna N TIUANe) 1y AudmuellulssnugnamnTsieng o 1wy
Ma‘”ﬂmsﬁwmmﬁugmmaLﬂﬁqmammm Wietinuaz wé’mmﬁwmmﬁugmm&Lﬂﬁqmm‘mssm Wieflnuaz
wisnidnd miunisvihailulsanuenamnssy wissnldndmiunisvihailulsanugnamnssy
Knowledge on chemistry in the industrial Knowledge on chemistry in the industrial
plants such as principle of calculation in industrial plants such as principle of calculation in industrial
chemistry in order to train and prepare students for chemistry in order to train and prepare students for
working in the industrial factories working in the industrial factories
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256447 \piliigadunediues 3(3-0-6) | 256447 infligndunediues 3(2-2-5) | - USumhefn
Polymer Chemistry Polymer Chemistry - USuugedneuy
aufidosuromedues Ujisenisinden aufifosuvamodiues UiiSenasden | s
WoAoIwUUA1Y duiiviaaiivaznenmsdesld | weRluesiuuang o audiniaedl Laznienmaes
Usglortmasmodiueinldludonded wodlwoildludmnded nanafindrnm uag
Introduction to polymer, types of NoALBSETINYIR
preparation methods of polymers, chemical and Introduction to polymer chemistry, types of
physical properties of commercialized polymer preparation methods of polymers, chemical and
physical properties of commercialized polymer,
bioplastics and natural polymers
256462  anavnssuUlngiadl 3(3-0-6) | 256462 gnavnsTUUlAsLAL 3(3-0-6) | - USuugernedune
Petrochemical Industry Petrochemical Industry 189
QAAMNTIUATAUNIY TIgAy N15TUN agfu MswunnaniasianUlnsdeuny
ranfuTinTlasdsumuunasie sdadusionivny | widiiida U§seneiiferteatunssuiunsuenuas
azigiiau weitdu nsidu Jingladu wavanseslsnin UuUse wansdaeianning efidu nsidu a9y
nUlnsidsunaznaiasingm Tnzledu wazansezlsufin
Industrial organic chemistry, raw materials, Raw materials, classification of petroleum
classification of petroleum product from original products from original sources, chemical reaction for
sources, products from methane, acetylene separation and modification, products from
ethylene, propylene, butadiene, and aromatic methane, ethylene, propylene, butene, butadiene
compounds from petroleum and carbon black and aromatic compounds
256463 eiligiulesidin 3(2-2-5) | 256463 Afivysdin 3(2-2-5) | - Wasudesein
Ceramic Chemistry Ceramic Chemistry - YSummesuie
Tnssadsiiugruvestanendn audhng Tassadrsiiugiuvesianeiin audhinma 383
MennLaENLATivangsIin MTIATIERIngRuLAE MeMNLasnINATveLYTlin MIleiingaviay
drulsznauluasusznausniin nssUIunITWGs drulsznauluasusznaursiin nszuiunsnansadin
MENUNTTUMALTIAAUNS ﬂluqmmwmm
Basic structure of ceramic materials, Basic structure of ceramic materials,
physical and chemical properties of ceramic physical and chemical properties of ceramics,
materials, analysis of raw materials and compositions | analysis of raw materials and compositions in
in ceramic compounds, production of ceramic ceramic compounds, production of ceramics in
materials in the industrial industry
- 256464 wulduwelulaglugnamnssuadl  3(3-0-6) | Awlwd
Technology Trends in Chemical Industry
wnluuaznmsdsuulasennsvend
gaavinssy meluladildlulanuiaediasilnifegna
vy Bumefiinvesassnddugaanvnssuesl uily
walulad walulagnisadisuuudiasswaznisadnadu
LUUBE1TIAIS7 msa‘f@msmazmﬁa@ué AMSANYIANT
WawgUuuuiassgiTiiaivesUsenelve Lesugia
F10m (Bio-economy) isegnaviyuigy (Circular
Economy) LLaaLﬂi‘lﬂgﬁﬁ]ﬁﬁm (Green Economy)
Trend and rapid change in industrial
chemistry, technology used in modern world of
chemistry, for example, loT in chemical industry,
nanotechnology, rapid modeling and prototyping,
zero-waste management, study of BCG model of
Thailand, bioeconomy, circular economy, green
economy
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256465 wialuladnssuiunsnannansdas  3(3-0-6) 256465 walulagwodwues 3(2-2-5) | - wWasueneivvha
wodlues Polymer technology Melneuazding e
Polymer Processing Technology wé’nmiﬁugmmaqmmﬂsgﬂwmaﬁﬂ Jady - YSuniein
ﬂszmuﬁﬁ%ugﬂmfa‘mﬁ’msﬁwafa‘ma%&hm Wy | nemswdsyuiiinadeaniRveswanadin ansdafuuar | - Uiudedue
nstugulagliuuuiian M3dnin wodlesnan wedwes | Fawe$ nszurunistugunandaminedue s 4 1y 318791
Aauwedn TNl megeuanticineg wu audinig ﬂﬁ%ugﬂimamﬁm N158030 ﬂﬁi%ugﬂ%@u GLIHGEIGH
ANSPULATLTING NoRLUDIADUNOER TINTINITNAFOUANTRANN 9 LU
Process of polymer products such as auiAnIemNSauLadna
molding, extrusion, polymer blend, polymer Basic principle of plastic processing,
composite including testing methods such as thermal | processing factors affecting the property; additives
and mechanical properties and fillers; process of polymer products such as
injection, extrusion, thermoforming, polymer blend,
polymer composite including testing methods such
as thermal and mechanical properties
256466 Yanmaniidosdu 3(2-2-5) | 256466 Yanmaniiiowi 3(2-2-5) | - ALHY
Introduction to Materials Science Introduction to Materials Science
lassaiamdnvesiansng q wu lave wsind lassaiamadnvesdansng q wu lave wsind
waznodiwes lansuaslanenay madsuwlasvaes waznediwes lanvuarlaneuay nsiasuulaunanes
Tavzuazlesiind Msdaunsnzinaznszuiumswiouned | lavsuazigsiind n1sduaszilaznszuiunsnisy
wes madssendlinediues wilureunadnuaznis wodwes maUszgndlinediwes wiluneunedauarnis
Useynaly Uszenald
Crystal structure of materials such as Crystal structure of materials such as
metals, ceramics and polymer, metals and alloys, metals, ceramics and polymer, metals and alloys,
phase transformation of metals and ceramics, phase transformation of metals and ceramics,
synthesis and processing of polymer, polymer synthesis and processing of polymer, polymer
applications, nanocomposites and their applications applications, nanocomposites and their applications
256469 IYAEnIuna 3(3-0-6) | 256469  ANyIFERSYIS 3(2-2-5) | - Usumihefin
Rubber Science Rubber Science - YSumesuie
drulsznaularauUivu e TINYIA 113 dulsznoularauURveE19s TIUYIA N3 1837
Jon1sthensan nisuAne1siu W ersusiusuatl e Fansiensan nsnERe1sRU Wy s1eukuse Tl 819
uwie wazenewdindug audh waznislinuensduesesi | wit wazenwsiindu 9 aulh uarnsldnuenduasen
FTAA1Y swumsﬁﬂmumadLﬂ%ﬁﬂﬂuqmﬁﬂmiiumd 2iAsia 9 izwmiﬁwmumadLﬂ%ﬁﬂi‘luqmﬁmﬂiimmd
LU Lﬂ‘%@mmmamammuaaaqﬂﬂg& wiowangwuLln | W Lﬂ%‘aaumwauawqLmuamqnﬂfa‘yq 3oL ULTn
wazansiafdmsuenaiioliefiausinudesnis wazansiafidmsuenafiolinsdausimudesnis
Composition and properties of natural ATZUIUNTHEN ﬂixmuﬂﬁﬁﬁugﬂ ATEUAINY agnT
rubber, management of fresh rubber, raw materials NadevaNURTng
production such as rubber smoked sheet, block Composition and properties of natural
rubber and other types of rubber, properties and rubber, management of fresh rubber, raw materials
application of synthetic rubbers, system of machines | production such as rubber smoked sheet, block
in rubber industry such as two roll mill, internal rubber and other types of rubber, properties and
mixer and additive for rubber to provide the require application of synthetic rubbers, system of machines
properties in rubber industry such as two roll mill, internal
mixer and additive for rubber to provide the require
properties, rubber compounding, rubber curing,
rheology and mechanical testing
256471 inilfgnduanswindeuuasay 3(2-2-5) | 256471  iaflifieaduaniiziwandenuas 3(3-0-6) | - USuntaeis
Uannsiy muUande - MITUIAUNIU
Environmental Chemistry and Safety Environmental Chemistry and Safety BRI
Sdedurieu : 256103 indiesdu wansenuresanseiiviasineg Mdulgmee | - UsudieSune
Anmanedfifunafivmah enmeauas uywduardanadouusziving q liun mafnuaivme | e
nanens InewfuufAsonaiiiedemansenusie 1h meerma uaznsRuLazmainuns Taewuufizen
Auwndounazangud madamsveadesunsiefiiu wnfifAgItes anaasadtlunsvhauieaiuansied
asiall TauiensusuAsARLAZSEBITANTUDLYBS wnUFRETRunsliResUftRnmaeognsanade s
nan



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

H  PDFelement

201
nangnsUTuUse w.A. 2560 nangnsUSuUTe W.A. 2565 aseiivFulge
Study of chemical pollutants in water, air, nsvendesunseduasiadl uasuwamansuilan
and agriculture focusing on related chemical ansaeinflanediluesfusznavegaaense
reactions, effect to environment and human, Effect of chemicals on human and
chemical hazardous waste management, carbon environments i.e., water pollution, air pollution, and
credit and carbon footprint of products soil and agriculture pollution by focusing on related
chemical reactions, safety of using chemicals and
working in laboratory, chemical hazardous waste
management, and guideline to safely consume
products consisted of chemicals
ngudvnafidug nguAvnATisu
256496  deiiAuNILAll 3(3-0-6) | - Uangusedn
Special Topics in Chemistry uazlasiedvnlu
Anwiausiarauddelue Tuawisineg n il
willutagtu lnsiuanviaiinsed 1nlidunsd nilids
Wand idleliun3d uavialiuszend
Study the recent skills and researches in
the different fields of chemistry especially in
analytical chemistry, organic chemistry, physical
chemistry, inorganic chemistry, and applied
chemistry
ngudvIysansiuaans naudvIysMstuaans
- 251201 Avgnemansiunisigaivangiu 3(2-2-5) | - Wangqustedwlu
Science and Forensic Investigations - v daln
wfl F23nen Wand wazwelulafansauna o | (Aarineimand)

nsfigatnang Iy weadan1snsvlseivang1u g
WU UazamuTiAnime msfigaiondnualyana ns
Jauiunaznsivdudeyadmiunisigaindngiu
wazdu 1 MAedes

Chemistry, Biology, Physics and Information
Technology for forensic investigation, analysis
techniques for evidence, physical evidence and
crime scenes, identity verification, data collection
and retrieval of forensic evidence and other related

topics

254353 ﬂmzhl,%"aqmﬂ%mga 3(2-2-5)

Data Storytelling

fugruresmsdamstoya msdududoya ns
Uszananadoya msleszideyaseinesiodmiy
WATEh Mamdeyailiedn nsasenmandeyauasnis
ayuusziu msaaﬂLLU‘lJmSL?hL'%'aﬁiﬁumﬁaué’m%’aaﬂa
fifwds nMsnandendviaionsmeunsiSend

Fundamental of data management, data
processing, data analytics with tools, finding insights,
data visualization and summary, design for powerful
data-driven storytelling, digital media production for
story publishing

- 183 Ua vl
(MAIARLRILADS)

258300 n3AeaIINEINEImERs 3(3-0-5)
Scientific communication
nslideuazmalulaglumsdomsninuinig

Ingrmans M3lAERkarinngde msihiauessd

auslagldde aguuuumsiissiuazmedumesiun
How to use media and technology to

communicate the knowledge of science. Analyze

- 183 Ua vl
(nMAINTIINE)
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and criticize the media, presentation by printing

media and internet platform

258373 fFuitinndmiutiniaqiu 3(3-0-5)
Biosensor for modern life
FusTrnmludeqiuiitnsldlusu

AMTUNNE N15INERT TAIMEIAIRT IMeIMmEnTomT

uagAaanden a1 Hugtunsadisiaduianm dmsy

nsUszenAlumUee 9 WU N1IRTIREUIINNTTUTY
veslUsiufuueuiven dyanamanaiilii Ufises
aondradeuluimeuaumelsuninmiuaiiees
wedanendlulasuiaiud Myindaas wagnns

ATIFARUINANTHUGNTTY wawnslidumesiinvasasn

deuiuiisuiinm manseiddmndifei

UsgAnsnmvesisuitinmluwiniuly anudumeg

wazmdede Mfeglullegiuuazlusuian
Current biosensors used in medical,

agriculture, forensic, food science and environmental
purposes, etc. Basis of biosensor for fabrication in
different applications. Protein/antibody-based
sensors, electrochemical sensors/tranducers, Redox-
enzymes in amperometric transducers, the quartz
microbalance, optical methods, nucleic acid sensor.

Elaborate the feasibility of how biosensor integrated

with internet of things (I0T), critical discussion with

the performance (sensitivity, selectivity and
reliability) of methods for now and trend in the

future

- s Ua
(nMA3V1TIINEN)

258375  AINU1URIANNTIINAZNITAEY  3(3-0-5)

wiauidgdsmugele

Biology of senescence and preparing for an

aging society

nqufiugrluininernnuasinin naln
Wewudmiunmsusinmueead e1n1svedisesieu
fo Ussiduddndmsunsvzaneuagilugunn
Usgnsmansigeeny msldouaslavuinisludgeeny
waluladuazuinnssuiiodnuigeeny

Basic theories in aging biology, introductory
mechanisms of cellular senescence, premature
aging syndromes, key concepts of anti-aging and
regenerative science, Demography of the elderly,
Drug use and nutrition for elderly, Technology and

innovation for aging society

- s Ua
(nMAIV1TIINEN)

261362  1IRNTINYT 3(2-2-5)

Metrology

USNIUNINEATNLAS TEUUNUIY T2 UUTDY
Myin MsieTzilaznsuanmansin Anulinuueu
NNTIA WATFIUNIATIVET NSBULINTFIY
aunsal WeTIngmuInemansuazinalulag

Physical quantity and unit system, system
measurement, analysis and measurement results
display, uncertainty of measurement, metrology
standard, standard equipment calibration, metrology

of science and technology

- 183 Ua vl
(nMAdAand)
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262386 Yapmaninifertourdosdounmd  3(2-2-5)
Materials Science in Medical Device
Manufacturing
UszLamvesTaniilianumianisunng nsi

\ndouTangunsainsnisunmg mavidewartugulansi

iHeadesiugunsainansuimg nmsveasuaiAdena

wazAlvetian NsnedeuUsEanSnmvesianma
nsunnd Msdeseinsdiiuvesiagiunisldaunia
nsunmg lassasiavesian reulndnnienisunnd

Type of medical device material, coating of
medical equipment, metal casting and forming
related to medical devices, testing of mechanical
and chemical properties of materials, performance
testing of medical materials, analysis of the
compatibility of materials for medical applications,

structure of medical composite materials

- s a
(MARAENd)

369481 NITEOUINGIAIANS 3(2-2-5)

Science Teaching

nanNTERWAINEIMARS VinwsnsAnuay
NFEUIUNISSINEAERS sURUUANg 9 Tunsaou
Ingeans Myianaznisussidiuna nMsdowinemans
wINISIRVIuNUNISEDWINEMERS N1sdeTIzitlymn
NssgUNsael InemansuaznisuuRnisasu
Inemaniseaulszonfnuinasdsen@nunoudu lu
a1ENIREUTINIMERSTIN W Inemansnignm
Inerdanslanuazeinid waswalulad fanssuEsu
vangasIngnmans

Principles of science instruction, thinking
skills, science process skills, models of science
instruction, evaluation and measurement of the
instruction syllabus designing, analysis of problems
in science instruction and laboratory in primary and
lower secondary school which are composed of life
science, physical science, earth and space science,
and technology, science related extracurriculur

activities

- g1 Ua
(g fnuneans)

369482 m1sdansiieusiadl 3(2-2-5)
Learning Management of Chemistry
WhvanensdanisBeudies uudnedii

AaALARBY TBuaznaIBNsinnIsSeusiedl s

Uszifiunan1siSeudiedl do waluladuazsundanaGous

dwfumsdamsiieuiind Mseenuuy Aanssumsieu;

WaeandosiuuuiAnnual nsEnUfuinsdnnis

Seusiadl
Goal of teaching chemistry, alternative

conceptions in chemistry, teaching methods and

teaching strategies in chemistry, learning assessment
in chemistry, media, technology and learning
resources for teaching chemistry, design a learning
activity that is suitable for chemistry concept,

practice in teaching physics

- 183 Ua vl
(AougfnwiAnans)
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2.3 Inglinusszauiynns 2.3 Ineninusszauliynyns
256493  Angndnusszauligans 6 wiein | 256491 lassaruadl 3 whedn | - WAsusEIn
Undergraduate Thesis Chemistry Project - Lﬂéau%aiw%mﬂd
UL : aEmIUTUTIEIY 256497 dUNUIUAYNNT nmsfinvduaivieldbuundnisinenmans | mwlneuazdingy
Woidostumand Taefonnsdfivinvuazanznssumsiudaunu wien | - Uiumbedn
msfnwAuai1dase iedfeuundnis ‘V“T’qﬁwLauaLLaxa’dmamuié’]’aLfJugiJLa'm - USuetune
Inermans Ineflenansdiuinuuazanenssunisidug Study or research based on scientific 318791
AIUA W%@mﬁu’qﬁwLauaLLaxa’qmamuié’aL‘fJugiJLa'u methods under supervision of advisor and
Independent study or research based on committee including research presentation and
scientific methods under supervision of advisor and writing the thesis report
committee including research presentation and
writing the thesis report
2.4 gunfafne 2.4 aunaRne
256494 msousuvseRnUlumsUszna 6 wihefn | 256494 mseusuviseRnulusnssEve 6 widede | - ALAN
International Academic or Professional International Academic or Professional
Training Training
TiligsRnausunserlnaulusisuszmanuai TilidaRnausunsernaulusisssweniuad
Wienuiifuates vienuiieites
International academic or professional International academic or professional
training in chemistry or other related fields training in chemistry or other related fields
256495 @niafiny 6 whefAn | 256495 aniafnw 6 Mhefn | - AWLAL
Co-operative Education Co-operative Education
nsEnUuRnumelumhenuaiasynie msinUjuRnunmelumhenunnssnse
lonyu wiemsUsvine laglasupuiurouain N viienausying laglasuanuiiureuain
UANINEY UMINIRY
Professional training in the governmental or Professional training in the governmental or
private organization or in the foreign country under private organization or in the foreign country under
the permission from the university the permission from the university
256498 msEnouluaniulszneunts 1 2 wiheAin | 256498 msEneuluaaiulszneunis 1 2 wiigdn | - ALAN
(biumieiin) (bitfumhenin)
Practical Training | (Non-Credit) Practical Training 1 (Non-Credit)
HNTINWemMUNTZUIUNITNERN N1TATUALATAN HnvinweiunsEuIUNITHER N13AIUAY
MINATIN waznududug Mheates luany AMAT MU Uazainudug Aieades luanu
UsaﬂaumiqmmmssmmﬂL@ﬂ%uﬁﬁm%’mﬁumdﬁm Uizﬂ@umiqmﬁmmiumﬂLaﬂmuﬁLﬁm%’mﬁumqﬁm
1Al 1l
Practical skills on production process, Practical skills on production process,
quality control, analysis and related areas in private quality control, analysis and related areas in private
organizations in chemical industry organizations in chemical industry
256499 msAnauluantulszneunis 2 2 wihefin | 256499  nsEnauluaniudszneunts 2 2 wiigdn | - ALAN
(Lidumidiedin) (laiuniiedin)
Practical Training Il (Non-Credit) Practical Training 2 (Non-Credit)
Anvinweaunside nsiaunandue was HAnvinwegaun1ide nswaundnsiug uag
auFdug Aieades luaaudszneunsepamnssy | swdudug fieades luanuuszneunisgaaunssy
maensuiiiefostumadund maenwuiiiefestumsued
Practical skills on research, product Practical skills on research, product
development and related areas in private development and related areas in private
organizations in chemical industry organizations in chemical industry
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nangasuiuuss w.A. 2560 nangasuiuuss w.. 2565 asziivFuse
2.5 ngudvsEauTudinfne 2.5 ngadvsEautudinfne
2.5.1 nguivndendsdu  Fruaulitosndn 6 wiein | 2.5.1 nguivudendsdu  Fruauliitesndn 6 widefa
256552 pilessiidvandnlnsalnl 3(2-2-5) 256552  mslasgilassauaraudiniuad 3(2-2-5) | -sedvilundngns
Spectroscopic Method for Chemical Structural and Chemical Property Analysis RYETRTY ‘Ma‘vﬂqm
Analysis wiadiasng 9 Alflunmsiiesgilasiaions UFuusel 2561
nannNskarn1sUsEynd IBMsiesiesiidan | nluarandfvesans wu duedes wunwdnislowuud “Wasudeivuas
nsalny wu dansblewn-3adaaninsalny wuaanlnsungs vigealsawudaninsalnl n1s GREGITALER PR
dursuseauningalny sanuauninsalnd Tuades Answisemaia MsiEsauuLazNsNTRwe sl
wunAnisloluudaUnlng Wnduavinsou msiesiesAUsynauLazns
alnd wwaanlvswns dwansoualuslowuud Anneilussiuiuiamemaiagaiingest iy awely
Principles and application of selnUuuunszatendanu qanssaididnasouluudos
spectroanalysis chemistry such as ultraviolet-visible N30 hazdorIu ﬁ;amiﬂﬁmaamam
spectroscopy, infrared spectroscopy, raman Various techniques for analysis of
spectroscopy, nuclear magnetic resonance chemical structure and properties; nuclear magnetic
spectroscopy, mass spectrometry, electron spin resonance, mass spectrometry, fluorescent
resonance spectroscopy, X-ray and neutron diffraction and
scattering, chemical composition and surface
analysis; energy-dispersive X-ray spectroscopy,
scanning and transmission electron microscopy,
atomic force microscopy
256557  MATANISATENLAZNITUENENT 3(2-2-5) | 256557 mAdANISWIEULAZNITLENENT 3(2-2-5) - PALFY
Fegraiionsimssimanl Fregraiionslnseimand
Sample Preparation and Separation Sample Preparations and Separation
Techniques for Chemical Analysis Techniques for Chemical Analysis
wé’ﬂmsLLagmsUizqﬂﬂﬁy’ugwmwmﬁmms “WéJﬂm’iLLaﬁm’iU%Qﬂﬁﬂ%%ugd‘UadL‘Vlﬂﬁﬂmi
LWSUULAENSHENENTMBE1S NSULaTMBLwIeY LP3ULAZNITUENANIMBENS N1580YANTAIBE19AIY
weluladfiviuadiy wu n1slddansenid vie lulasin | welulasiiviuadie wuy nslddanseniivie lulasian
frglunistos msusnansiiauleeeninansiaegne Wy | trelunstes msuenansiiaulesenainansireghaty
msanamemlavesds vie msatamemavesdsydiu | Mmsatpmeomaveduie msatamemavoudasyiv
llas msafinmeisylileinifnoarigdn lulas msafindmeisguivasasinoanada
Advanced principles and applications of Advanced principles and applications of
sample pretreatment and separation techniques sample pretreatment, and separation techniques
prior to chemical analysis using modern digestion prior to chemical analysis using modern digestion
techniques e.g. ultrasound-assisted extraction, techniques e.g. ultrasound-assisted extraction,
microwave-assisted extraction and analyte separation | microwave-assisted extraction and analyte
from the sample matrices such as solid phase separation from the sample matrices such as solid
extraction, solid phase microextraction and phase extraction, solid phase microextraction and
supercritical fluid extraction supercritical fluid extraction
2.5.2 nguivndendu q  dwaulitosnin 6 wisedin | 2.5.2 nguivudendu q  dwauliitesndn 6 isefin
256524  WARAUNSTINYIALATNITAUATIZA  3(3-0-6) | 256524 wWARAMISIINMIALEYNTAAATIZA  3(2-2-5) | - USunihefe
Natural Products and Synthesis Natural Products and Synthesis
NMFIWMUNUTTLNNVOIETHAN TN TTINYR ANTTMUNUTLANVDIETHANAUITTTUYIR
mwdiusiieadewemyilaiduing fuanudedl | mnwdiusiifedesesmyilaidusng q fummred
yosansHAnSuTioTINTRA Tmdinusnansliviaviuay | vesensndndusissaed udinsuenansiuiaviua
msasadeulassastlpeldaunlasalnd msduaset | msnnedeulassaidlasldaunlnsalnd nsdunsisi
ansUsneUsTINTRTIA R U1in wavAuduiuSTes | ansuseneusssunATiddunTie wazaudiiusues
Tassadstunseenguanisianin Taehudgmues Tassasrstuniseangvisnistanin Tnehudamues
mAdvasfodagtuiithauls miAdvadiolagiuiivhadla
Classification of natural products, Classification of natural products,
correlation of functional groups with reactivity of correlation of functional groups with reactivity of
natural products, separation and structure natural products, separation and structure
determination using spectroscopy, synthetic methods | determination using spectroscopy, synthetic
of some natural compounds and correation of their methods of some natural compounds and
correlation of their structure and biological function
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structure and biological function with emphasis on

problems of current research interests

with emphasis on problems of current research

interests

256528  nsUsvendldlaneunsuituludursy 3(2-2-5)

a1z

Applications of Transition Metals in

Organic Synthesis

nsldlansunsugtuluduvsddansisi lay
wWuuisenisldansusenauidsdouedlansunsuddu
Wuazmzdadlunsadiaiusyseminnsueuiumsueu
Ufiseneentindu Santu uarn1suszgndldlunia
AN TIUATFUATIEN

Concepts for the use of transition metal
complexes as catalysts in organic synthesis
emphasizing the transition metal-catalyzed reactions
for the formation of carbon-carbon bonds,
oxidations-reductions, and their applications in

industrial fine chemical synthesis

- Al

256533 IniilaposAudutuguagnism 3(2-2-5)
londnwal
Advanced Coordination Chemistry and
Identification
nouvesiuseluasuseneulaoesniuduy
nouaunundn nuieesialiana awneslewndl
NSANYINIRAUNAMANTLAaT VNAAERNS N1585UNY
nalnsazufisemueiiotiunidurwile nillaeash
wivesasTiluana msnendnualvesanseliunid
gawmalaluedssuuniufnisiswuudaninsalnd
Sianmseuatuislouuud dunsisaaUninsalnd s
aninsalny leadnlhaunuumiuasveaiasdiond
Theories of bonding in coordination
compounds, crystal field theory, molecular orbital
theory, stereochemistry, kinetic and thermodynamic
studies, elucidation of some inorganic reactions and
mechanisms, coordination chemistry of
biomolecules, identification of inorganic compounds
using nuclear magnetic resonance spectroscopy,
electron spin resonance, infrared spectroscopy,
raman spectroscopy, cyclic voltammetry and X-ray

techniques

- Al

3(2-2-5)
Identifation of Inorganic Compounds
AswLenanualesasedunsdgnlsmaiag

wWnlasalnd wu sanshlean-380asUnlneglnd

Dupdusuuniudnslaiuudaunlnsalnd iann

souatuslouuud dunsusaan

Tnsalnd snnuealnlasalny unaaunlnsalnd wag

malaSadiond

256536  NsULenNanwaUesaIsetiunid

Identification of inorganic compounds using
UV-Vis spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance, infrared
spectroscopy, raman spectroscopy, mass
spectrometry and X-ray technique

Yaseen
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256538 videtatumaniiedunid 3(2-2-5) - Ynein
Current Topics in Inorganic Chemistry
AsdaATIzRLazIAlalile Neeuall
ailun3d swdmsthludssendld uazniseenuuudsnig
Fuamzsiiiielflun1side
New syntheses and techniques in inorganic
chemistry including the applications and the method
development for future research
- 256539 nstenmddluana 3(2-2-5) | - wlnd
Molecular Imaging
waansarenndlilumnanisunnguagne
Finevewad (Buersle WD woadl 337 Yaoosisa
WU ans1eail) NsduasIziLaznIageUTesEuUR
ansvesiithlumadacig 9
Imaging techniques in medicinal use and
cell biology research (MRI, PET, SPECT, Fluorescence,
Ultrasound), synthesis and testing of properties of
probes for the various techniques
256502 indlidsTlAnddugs 1 3(3-0-6) - Ynsein
Advanced Physical Chemistry |
nuingu nsiiniuse nqufiiuguas
UAATETITNUS iquiuenfntunoiinand wagngul
n3vu Nouvativewia lawedl upnddauaziduled
wiesluloundindumnia aunafiRsatesiuufasiauayly
A1982a18939 mmé’fuLLazqmmﬁﬁL?‘{m*ﬁmﬁums
wWasuwadluszuy aunmsadulysianes dmemeiudu
wazISTeTY
Group theory, bonding, theory of
elementary and heterogeneous reactions, activated
complex theory, and collision theory, gas kinetic,
photochemistry, catalysis, and enzyme reactions, a
rigorous presentation of classical thermodynamics,
equilibria involving real gases and real solution,
systems involving intensive variable pressure and
temperature, discussion of Schrodinger wave
equations, solutions to simple model systems,
perturbation and variation methods
256548  videdaglumanlleildnd  3(2-2-5) - Ynein
Current Topics in Physical Chemistry
wedla wiedle waziimsiasesillg
MemuAlBeidnd sutansuiluussyndld wagns
ganuUIB Nzl ilun1sise
Current techniques, instruments and
methods in physical chemistry including the
applications and the method development for future
research
256554  wafAAszmTalnia 3(2-2-5) | 256554 ATALATIEATIINTA 3(2-2-5) | - ARy
Electroanalytical Chemistry Electroanalytical Chemistry
nuiitugemanifiesesidlii wu T nquitugminaifienesiddliih wu T
Flowns Tuladuwes asusnlawns diaalasnsimns Flowns Tuleuwes reusnlawes dianlasnsiuns
Aaauwns Inanlsna il LaunuunSuazuounualsiues Aaauues Inanlsns il Dawnuusiuazuouielsuns
uaznsUszanAldlusueng 9 W inunsaans wazn sUsvenAldlusueng 9 W nesans
Aawanden Aalindver g gRamnTIILasdY e | Awdnden AATinIviel 91T gREMNTINLALLAAR VYN
Wudu Wudu
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Advanced theories of electroanalytical Advanced theories of electroanalytical
chemistry such as potentiometry, biosensor, chemistry such as potentiometry, biosensor,
conductometry, electrogravimetry, coulometry, conductometry, electrogravimetry, coulometry,
polarography, voltammetry and amperometry polarography, voltammetry and amperometry
including the application in different areas e.g. including the application in different areas e.g.
agricultural and environmental analysis, clinical agricultural and environmental analysis, clinical
chemistry, food, industrial and pharmaceutical chemistry, food, industrial and pharmaceutical
applications applications
256555  videdagtumaniingey 3(2-2-5) | - Uasgdn
Current Topic in Analytical Chemistry
winlla 1n3esile wagiimnTeiiiviuady
memuaiinedt sudnisiludssendld waznis
panuUUTINMTengiteldlun1side
Modern and current techniques,
instrumentation, and methods in analytical chemistry
including the applications and the method
development of future research
- 256562 uluwmeluladuagnsussendldiu - 3(2-2-5) | - Jv1inyd
Tanenans
Nanotechnology and Material Science
Applications
wivesmsUsznouiiilasadeseduunly
YadouasniswienTaquilulaglditmand aud® n1s
AmIMdnsaziaNy wasnsUszgndvesluianaiid
lAseasanuUdng 1 W eynaluszAuwly fise
Ufnseszauunly
Chemistry of compounds with nano-scale
structures, chemical strategy and factors contribute
to preparation of nanomaterials, properties,
characterizations and chemical applications of the
molecular architectural structures such as
nanoparticles, nanocatalyst
256571  whtetagdumaniidunid  3(2-2-5) - Unsgdan
Current Topics in Organic Chemistry
Wdeiiruatunaaiiiunse leuiunisduaii
Anwinszuiunsuasisnsivl saudansiiluszendld
LA¥NITIONLUVITNTIATIZY
Recent topics in the field of organic
chemistry emphasizing in novel procedures and
process, including the applications and the method
development of future research
- 256575  N1500NLUULASHALILN 3(2-2-5) | - Awlwa
Drug Design and Development
nsEUIUMSAUNULAETANNGE wyileddud
ddysiontseangrsresiie MIsenuuULarUSUUEEY
wyilsiduredlanaiitenisoenaniiintu ns
sonuuUBMaleduaneiaseyiusuesemionilu
Uinasnn wagmseAumenuidelutlagtuiifedeaty
1ASNN9ET
Drug discovery and development process,
pharmacophore, chemical structure modification for
activity and property improvement, combinatorial
chemistry and high-throughput screening, and



http://cbs.wondershare.com/go.php?pid=5239&m=db

209

mm Wondershare

H  PDFelement

nangasuiuuss w.A. 2560

nangasuiuuss w.. 2565

d13euuUge

discussion about current researches in medicinal

chemistry

256576  nsldusElerianingAunig 3(2-2-5)

LB umn3e

Utilization of Organic Material

NANIUNOETE UWNAINSINUIINTINIEG N5
Wasuguuazmslivstlonionndauna Jngiudunidan
Hwwardnd arslulansn sy afin wauelavivfend
wagnsinluuszendldusslen wu wedwestnn &
dou uazAnauemy

Fossil fuel and energy resources from
biomass, conversion and utilization of biomass,
organic materials from plants, animals,
carbohydrates, proteins, lipids, secondary metabolite
and their applications such as biopolymer, dye and

food coloring

- Al

256582 AfAATziniduandon 3(2-2-5)
Environmental Analytical Chemistry
Funeuiiieadostiunsinszinduinden

msueslyw maifudiegne msidends mswseu

fg1e MFIATIEY NsUseliudeya nsesulena N3

FIBNUHA TBU1MIFIU waengsuideu MITusesnmnn

wisfwesit 4 lmaadlunmsiesegimeduanden

wEnMAUeg i ene iy ey mMssnwdamn

F19819 MIMUUAIBENT WDUATILAFIDEN MTIATIER

Toeldipdesiio nsamadinsziuarUsudfiuaninues

dwanden vafiwvneorne 1h uaziu Tngendumaia

waznsosenmuaiiasze

Steps in environmental chemical analysis,
problem defining, sampling, choice of methods,
sample pretreatment, analysis data evaluation,
interpretation and reporting, standard methods and
regulations quality assurance, common chemical
parameters in environmental analysis, environmental
sampling and preservation, sample preparation,
analytical methods and instruments, environmental
analysis and assessment for air, water and soil

pollutions by instrumental analytical techniques

- Ay

277513 nsiigatdnuaziannzvesian 3(3-0-6)

Material Characterization

weflasne q Aldlunssalesginedues
windlnd lave uazuesasy 1wy weallanis
aRdeUBdfUsEnaUNIell nallan1siesginnaudi
\Bamufeu wedanismtuiin
Tana wagn13nsEany ﬁmmﬁfwwﬁﬁimaqa VGDEHE
Wnduazimpiinganssmididnmseu

Identification techniques for polymer,
ceramic, metal and alloy such as chemical analysis,
thermal analysis, molecular weight and molecular
weight distribution analysis, X-ray diffraction and

electron microscopy

-Uns1e3v
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277522  A3EUIUNSHAMLIIENS 3(2-2-5)
Ceramic Processing
FagAulilunszurunisnangaamnssuies

ind aaudimaniuagnamenmuesingiv uazn1s

Wasuuasiifeiu nssviunmsuinndn Susissind

UATNAYDINTEUIUNITNANFDANTRAS 9 Vo IWAR B

wdinduiane 1wy ndesiiuiuen niesgusos

Tognuln winindreunedauazwiluwsing

N3AIUANAMNNHARS gl NG
Raw materials for industrial ceramic

processing, chemical and physical properties of raw

materials, unit operations in processing technical
ceramics and the effect of these operations on the
properties, for example in pottery, sanitary ware and
refractory, as well as contemporary issues in ceramic
composite processing and nanoceramics, quality
control of ceramic products

- Al

277543 misdansvesdeuasindely 3(2-2-5)

YAFINNIIN

Waste and Wastewater Management in

Industry

Ussinnuazunasiniaveadelugnaimnssy
m3lnneimaaiifiensuenyssnntiawaziidaves
o n1sanvesdedunsne Ussavvesindely
gnamnss alulaBmstdauazmstidathide
gnamnssy ferfmunfuveadouasduindon

Types and resources of waste in the
industry. The chemical analysis for grouping
treatment, and disposal. Types of wastewater in the
industry, appropriate technologies for wastewater
treatment and disposal, environmental and safety
guideline

277543 msdnnsvendeuaziindely 3(2-2-5)

Q(ﬂﬁ’ﬁfiﬂiill

Waste and Wastewater Management in

Industry

ﬂixmmmmmﬁ&ﬁ%ﬁmmLﬁﬂiuqmﬁmmm
Mslinneimaeiifionsuentssinntiauasidanes
o nsanvendedussne Ussiamvesindely
gramnssy waliladnmsvidauasnissidainde
gpamnsss derimundnuveadouardnndon

Types and resources of waste in the
industry. The chemical analysis for grouping
treatment, and disposal, types of wastewater in the
industry, appropriate technologies for wastewater
treatment and disposal, environmental and safety
guideline

- AYLAY

277553 meluladnszviunistugundndomt  3(2-2-5)

Wodlnes

Polymer Processing Technology

nszuaInen waAnssuvedluailadounas
uoudilafleu autiidladanadin MsTaaudd nenseua
Inen Yedeiiinadeautimiensuaine: vdnnsnstu
sUnEnsusinedwes nsdhinuuuangiiiuazy n1ssn
wuurilada msvhilduth n1ssaianas msladeu T
mstudule waznsdauvuriadelou puduius
synlassasnazauiRvewediues

Fundamental of rheology, newtonian and
non-newtonian fluid behaviours, viscoelastic
properties, measurement of rheological properties,
factors affecting rheological properties, principle of
polymer processing, single and twin screw extrusion,
injection moulding, blow moulding, calendering,
coating, foaming, fiber spinning and transfer
moulding, polymer structure and properties
relationship

- Ay
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277561  geavinssullnsdenuastinsell  3(2-2-5)
Petroleum and Petrochemical Industry
nsila N3850 waznsuantlasidey

uwndsiisnuaemsuenkansausitlaseiniswdn aslas

wilanleailuduazezlsudn nsthllesdeully

Uslowilanuing q 1wy ey fMesssunadimivey

sus Uuideinds Wudu
Generation, exploration and production of

petroleum, source and separation of petroleum
products, petrochemicals production from olefins
and aromatic compound, petroleum applications
such as liquefied petroleum gas (LPG), natural gas for
vehicles (NGV), fuel oil etc.

- Al
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a _da o o v
sedvnilageulinusiineides
USuuss w.A. 2560

sevidedeuliruziiiendas
UFuugs w.A. 2565

GUERTIIRNIEN

General Chemistry

JEENGHRGET MI9ENUALEN TRV
Wuswlall USinauensduius sesuds uia veunaiuay
ansazany guvnamans saumansiall nsa-tua il
il waziAdduvsduazanstiluana

Atomic structures, periodic table and
properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution,
thermodynamics, chemical kinetics, acid-base,
electrochemistry, and organic chemistry and
biomolecules

256101 wanipdl 4(3-3-7) | 256101 vanipdl 3(3-0-6) | - USunmiienin lng
Principle of Chemistry Principle of Chemistry LENNIAUTTYIYDDN
JEENGHRGE MIENUALENURAYBIE Inssasnsoznou A998 uAL AN TR0 NN1AUHUR

fiusziadl USinauansduius veewds uha voauvanuay Wuspiadl Usunasensdusius vesuds ufa vesmaiuas

a1savany guvwarans auransied nsa-wua i | a1sazang guviwarans auransied nsa-wa i

wil wniiloedes wazaliFundon il wniiledes wazalidaundon
Atomic structures, periodic table and Atomic structures, periodic table and

properties of elements, chemical bonding, properties of elements, chemical bonding,

stoichiometry, solid, gas, liquid and solution, stoichiometry, solid, gas, liquid and solution,

thermodynamics, chemical kinetics, acid-base, thermodynamics, chemical kinetics, acid-base,

electrochemistry, nuclear chemistry and electrochemistry, nuclear chemistry and

environmental chemistry environmental chemistry

- 256111  UjURnsmaniad 1(0-3-1) | - M3 MueNaIN

Principle of Chemistry Laboratory 256101
wiallalwiesd§UAn1s Usuaansduius

auvRneadiniiv uia weslulawunlind sauaansiall

mMshmse wag el
Laboratory techniques, stoichiometry,

colligative properties, gas, thermodynamics,

chemical kinetics, titration, and electrochemistry

256102 aivialy 3(3-0-6) | 256102 Adiialy 3(3-0-6) | - AaAY

General Chemistry

Inssasnsoznou A998 uALaN IR0
Wusyiall Usinaansduius veads ufa veavailay
ansazany guvnarans saumansiadl nsa-wa i
wil wazielduvsduavanstiluana

Atomic structures, periodic table and
properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution,
thermodynamics, chemical kinetics, acid-base,
electrochemistry, and organic chemistry and
biomolecules

256103 nfidou
Introductory Chemistry
Iaseasegna A59s g uaranyfvedsg

Wuswiall USunaansduius vewuds uia veunaiuay

a1saraty aunalnil guvnarmans saumansiadl nifi

wfl tadduniduazarsiqluiana 1add swindoe
a1susgnouvessIgny vdnuazlavensiuddy wad

MEMNTIY wazalilndes

4(3-3-7)

Atomic structures, periodic table and
properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution,
chemical equilibrium, thermodynamics, chemical
kinetics, acid-base, electrochemistry, organic
chemistry and biomolecules, environmental
chemistry, compounds of representative and

transition elements, industrial chemistry and nuclear

chemistry

256103 piliioedu 3(3-0-6)

Introductory Chemistry

JEENGHRGE MINELazaUURYIE
Wusziall USinaensduius seewds uia vounauas
ansazany auqalall guviwamans sauransiadl il
il infiBuvduazanstiliana Leildswandey
asUsenauressmraniaslanenugdu 1l
MAMNTIN wazellndes

Atomic structures, periodic table and
properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution,
chemical equilibrium, thermodynamics, chemical
kinetics, acid-base, electrochemistry, organic
chemistry and biomolecules, environmental
chemistry, compounds of representative and
transition elements, industrial chemistry and nuclear

chemistry

- YSumhein Ing
LEINNIAUTIYILDDN
NN1AUHUR
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- 256113 Ufthmaaiidesiy 10-3-1) | - e lvaidldan
Introductory Chemistry Laboratory msuenuiRng
VRN AU @i auli 29N11A1NIN
AoRANAN uid aunalall ANTeuYeTe 8nsn1s | 256103
AnUHAsen nn-wa waalwiliall uaznisneaeu
mnaviyvesasBunIdmumyileidu
Laboratories related to stoichiometry,
colligative properties, gas, chemical equilibrium, rate
of reaction, acid-base, electrochemical chemistry,
and tests for organic functional group
256105 afldmiuinemasauan 4(3-3-7) | 256105 adldmiuingmasauam 4(3-3-6) | - Ufudwaudalug

Chemistry for Health Science

USunaansduius lassasnsevnen Wuseiall
woslulauniindadl saumansiadl msiSende nswdey
uazUN3evesansBunIdussnneneg laun aau
dufu dalad ansevlsnfnessunuluailaau
ueanegea Wuea di5es danton Alau todiu nsaAsuen
Fan waranstiluana

Chemical stoichiometry, atomic structure,

chemical bonding, thermodynamic, kinetic,
nomenclature, preparation and reactions of organic
compounds such as alkane, alkene, alkyne, aromatic
compounds, organohalogen, alcohol, phenol, ether,
aldehyde, ketone, amine, carboxylic acids and their

derivatives, and biomolecules

Chemistry for Health Science

USunaansduius lassadnsesnen Wuseiall
woslulaunindindl saumansiadl nsSende n1swiew
wazUN3e1ve9an5Bun3gUsEnneng 9 laun daeu
dufu dalad ansevlsnfnessunulugilaau
LoaNeEea Wusa dL503 danlan AlAU 1odlu NIAISUBN
Fan waranstaluana

Chemical stoichiometry, atomic structure,

chemical bonding, thermodynamic, kinetic,
nomenclature, preparation and reactions of organic
compounds such as alkane, alkene, alkyne, aromatic
compounds, organohalogen, alcohol, phenol, ether,
aldehyde, ketone, amine, carboxylic acids and their

derivatives, and biomolecules

ANYIAUAIIAIIAULDS

256106 fivhluuaziaiBunis 4(3-3-7) | 256106 il lUuazindBunse 3(3-0-6) | - Usunthedin oy
General and Organic Chemistry General and Organic Chemistry LYNNIAUTTYEDDN
USinaansduius lassasnseznon Wuszndl Yinauasduiug lassasnsesaen fusewd | 99nn1aUfuR

gommamans sauransiall maGende nmswfen uay | gnmwamans saumandiedl nmaiende nswden way

UAse1vesansduniduseiansing 4 loun deau sumn | UfAse1vesansduvisdussiameing q loun daau Sudu

dalau asezlsunfn eesunulusilalu weansges dalat asezlsunfn sosunulugilalay uoaneged

fluoa Sises Panlen Alau iy nsaAsuondanuay fluoa Bises danlen Alau du nsaAIvENTANLAY

UNUT wazansTIuaNa UNUS wazansTIluana
Chemical stoichiometry, atomic structure, Chemical stoichiometry, atomic structure,

chemical bonding, thermodynamic, chemical kinetic, chemical bonding, thermodynamic, chemical kinetic,

nomenclature, preparation and reactions of organic nomenclature, preparation and reactions of organic

compounds such as alkane, alkene, alkyne, aromatic compounds such as alkane, alkene, alkyne, aromatic

compounds, organohalogen, alcohol, phenol, ether, compounds, organohalogen, alcohol, phenol, ether,

aldehyde, ketone, amine, carboxylic acids and their aldehyde, ketone, amine, carboxylic acids and their

derivatives, and biomolecules derivatives, and biomolecules

- 256116 UftRmaedivluuasediBundd  100-3-1) | - medvlvaidldan

General and Organic Chemistry Laboratory | n1suenufufinis
UftRnsiferiu U sduius Wussiad | senanannin
AuTouresUfisen dnsvesUfisen aweslewndl 256106

NINAFOUNINIBANUAETNATIvR Y Tlari Ty
lolasesuou woaneges snlasaiAu a1susznau
Asuedia Lazansusenaulediu

Laboratories related to stoichiometry,
chemical bonding, heat of reaction, rate of reaction,
stereochemistry, physical and chemical test for
functional groups, hydrocarbon, alcohol, haloalkane,

carbonyl compounds and amine compounds
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nedvniidaaeuliinazitisitas sedniidaseuliinusiiieados asziivFuUs
UTuuge w.A. 2560 UFuuge w.a. 2565
256121  \AfBun3E 5(4-3-9) | 256121 \AdiguvId 3(3-0-6) | - USunheinlaguen
Organic Chemistry Organic Chemistry NIAUITYIYDDNAN
anufifesduiisatuiadidunid lassasn arufidesuintunidunis Tasais MaUfuR lagan
agnouuaylavilawduvesamivew iussiadl UT Az | exmeuuarlavilawturesnive Wussiall Uy | wihefnniAussens

asUszneudunid msdiuunvylsidunazniseiude
ansUsznoudunidusziana 199 dneilataiaeg
a15Usznauduvsy wilavesuisenaiidunss n1saniu
waznalnuesuisen vlinvesiina1auisen anaudd
wazUisenativesasusenoulalasasueu uavoyiug
ldun a1susgnevdaiau dadu dalad aglsuidn
lalnsansuen daRaiglad Bises Wuea toflu uazansngy
Aifivyjansuedia leun sadladuazalou asuendanuaze

o ¢

UNUS

Introduction of organic chemistry, atomic
structure of carbon and hybridization, chemical
bonding, shape and properties of organic
compounds, classifications and nomenclature of
organic compounds, stereochemistry, kind of organic
reaction, intermediates and mechanism, properties
and reactions of hydrocarbon and derivative
hydrocarbon such as alkane, alkene, alkyne, aromatic
hydrocarbons, alkyl halides, alcohol, ether, phenol,
amine compounds, and carbonyl family such as

aldehyde and ketone, carboxylic acid and its

asUsEnoudun3d nsduunmyileddunagmseude
a13UsznoUdunsgUsELAVANY 9 dneslotniives
a15Uszneudun3d vlinvesuisenaiidunsd n1saiy
waznalnveslfisen viavewinarsfisen aaauds
wardfiseniivesansusenaulalasansueu waveyius
loun ansusznoudaiau sanu salad axlsuidn
lelpsmsuou daraglan e Huoa iy uazans
nauiifingasueda léun Sadleduazlau euendan
wazoyus

Introduction of organic chemistry, atomic
structure of carbon and hybridization, chemical
bonding, shape and properties of organic
compounds, classifications and nomenclature of
organic compounds, stereochemistry, kind of organic
reaction, intermediates and mechanism, properties
and reactions of hydrocarbon and derivative
hydrocarbon such as alkane, alkene, alkyne,
aromatic hydrocarbons, alkyl halides, alcohol, ether,
phenol, amine compounds, and carbonyl family

such as aldehyde and ketone, carboxylic acid and

270 4 wiheds Thdu
3 Wil

derivatives its derivatives
- 256122 UfURNsIANauvSE 100-3-1) | - efwliiileann
Organic Chemistry laboratory mMsuenUuRng
N1SMIALFEA IAVADUMET MIANKEN N5 28N1191NTVY
sedin nsada n1sndu Tasunlnnsfluuuiune awes | 256121
lowndl Msfinwandinianeanuaziailnumyitaidy
Y9E5IUNIY
Boiling point and melting point
determination, recrystallization, sublimation,
extraction, distillation, thin layer chromatography,
stereochemistry, physical and chemical studies
related to functional groups of organic compounds
256221 wAlBUN3E 1 4(3-3-7) | 256221 wASBUNIE 1 3(3-0-6) | - Usunieinlaouen
Organic Chemistry | Organic Chemistry 1 NAUITYIYDDNAN
Antaduneu : 256103 wiidnadu Atafurieu : 256103 wailidasdu AAUHUR
aufidesuieiiuleuilamduuasiusslu audidosuieivlevslagduuasiussly | - Ufuusdeiue
ansUsEneudunId Msuunuazn1seuTeves ansUszneudunid Mssuunuaznseutoves 918739

asUsEnaudunss nanmaiinlassasraslowuud
velmwesdu Usngmsallelewesuazanesiownd viia
YUz nalduvsd uazansdisduns n1suaninalnves
UFA3e UAzemsunuiuazufisenisviauunisuey
Buih Uisemaiuuuanfueulidus Ufisen
oanTadulaz AN

Fundamental of hybridization and bonding
in organic compounds, classification and
nomenclature of organic compounds, resonance
structures, tautomerism, isomer and stereochemistry,
types of organic reactions and reactive intermediates,
reaction mechanism, substitution and elimination

asUsenaudunid Unngmisalleluwesuazameslownd
wipveslfisenalidunse wavansiisduns nannisia
Trssasaslanuud velnueddu nsuansnalnues
UFA3e1 Uit msunuiiuazufisenisvdnuu
mfuoudui UiAtemaiiuuuansusulibud
UfiseneanBintuuazinndu

Fundamental of hybridization and bonding
in organic compounds, classification and
nomenclature of organic compounds, isomer and
stereochemistry, types of organic reactions and
reactive intermediates, resonance structures,

tautomerism, reaction mechanism, substitution and
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sevnUndeulinuziitiedes
UTuuge w.A. 2560

evnidadeulinusiineades
UFuuge w.a. 2565

a13eiuulse

reactions on saturated carbons, addition reactions on
carbon-carbon multiple bonds, oxidations and

reductions

elimination reactions on saturated carbons, addition
reactions on unsaturated carbons, oxidation and
reduction reactions

256223  UjURNsIATBUNTE 1 1(0-3-1)
Organic Chemistry Laboratory 1
wadian1sviansduridliuiandsenissudia

msanuaniva n1sndu nsara wadalasuinnsfwuy

AU ame3lelnil MInedeuaniAIaInNIEAITWLAE NS

wilvasansBunsganumyilenidu

FN9 9
Purification techniques of organic

compounds by sublimation, recrystallization,

distillation, extraction, thin layer chromatography,
stereochemistry, physical and chemical tests on

various organic functional groups

- e luwditlaann
mMsuenUuRn1g
NUIINIY
256221

256234 afiafiun3d 3(2-2-5)

Inorganic Chemistry

Tassaieynon Wusziailuaznquiiildeduns
WuszindvesansUsENaUmig o Ladlvessiany nanuas
5MnsATULDILIN Tassafamdnuarguslaana
vowds UfAsensa-alumsazaeiililath adves
asuszneulpvesiuty arsussneulansdunsd

Atomic structure, chemical bonding and
theories, chemistry of main group and first row
transition elements, crystal structure and molecular
structure of solid, acid-base reactions in non-
aqueous media, chemistry of coordination

compounds, organometallic compounds

- 513 vy

256254  \pdiaAsIyAleUTue 4(3-3-7)

Quantitative Chemical Analysis
Jyrsdiurien : 256103 wniidesd

unmhiAeafueifiisies wu gunsal nieaui
araadl nswseNasazay wiheyaall wazn13ldans
Tumaefidiesest nann1svesismaaiiliesesd 1wy 38
UBnmsTiasneat uay Sensieseilaethmin uavimeda
MswEnasieIinIsatasefvihavats ndnnsieatu
w3 oademnafiTinszd wu Sansilledn-1410a
adnnsnlawas lnnudlowns sznsulinueugasy
Fuannslnlawes uialasuilnnsdl waglasulnnsd
YDUNAIANTIOULEN

Introduction of analytical chemistry
focused on topics such as apparatuses, glassware,
chemicals, solution preparation, chemical units and
statistics for analytical chemistry. Principles of
analytical methods including volumetric method,
gravimetric method, and separation technique by
solvent extraction. Principles of instrumental analysis
methods such as ultraviolet-visible
spectrophotometry, potentiometry, atomic
absorption spectrophotometry, gas chromatography,
and high performance liquid chromatography

256254  1AAATIZMAIUTUIN 3(3-0-6)

Quantitative Chemical Analysis
Jrdedfurion : 256103 wnilidodu

ainlumuaiiiagzt nsataLenfleivh
aza1y waNMTIATIEAdsUSune Toun 3BUsSues
rszsiuar it innudlowns wannsnsaUninguns
Toun dansihledn-aada ardnlnsinlamnd uay
oxpoudn wougosutuauninswlawes ndnnisvidlas
wlnns @ Toun Tasunlnnsflnvuusuug uialas
sl waglasulvnailveuvaianssausge

Statistics for analytical chemistry,
separation technique by solvent extraction,
principles of quantitative analysis including
volumetric method and potentiometry, principles of
spectrometry including ultraviolet-visible
spectrophotometry and atomic absorption
spectrophotometry, principles of chromatography
including thin-layer chromatography, gas
chromatography, and high performance liquid
chromatography

- USumiheinlaeuen
AAUTIENLBBNIN
AAYHUR

- USumesunesieivn
unhdeiineeu
Tumeinitugiueen
LLamﬁuﬁugmmﬂm
11Nl
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256257 UjuRmsmtitaTeiideliinu 1(0-3-1)
Quantitative Chemical Analysis Laboratory
MIIATIBATIUSINUMBITUTUPTIATIEY

Taun mslnmsansa-lua mMsmsaluuinasedou

waznsinnsalasendeufizensaend lagdslnmudle

wesnTiATIzinsanlnsuns loun sansililotan 3

ada nMIganfuuaetezneu Larn1siasgimslas

wlnns @ loun uialasunlnnsfuazlasuninn sl

VOINAIFNTIOULEN
Quantitative analysis by volumetric

titration including acid-base, complexation and

redox titration and instrumental chemical analysis
by spectrophotometry such as ultraviolet-visible
spectrophotometry and atomic absorption
spectrophotometry, chromatographic techniques
such as gas chromatography and high performance

liquid chromatography

- g3 lnsdiuen
UfjiAn1se8ninain
31 256254

256343 wpilgeidnduaznisilulssgndld  4(3-3-7)

256343 pilgsidnduaznisihludszendld  3(3-0-6)

- YSumiieinlaguen

Physical Chemistry and Applications Physical Chemistry and Applications AMAUTTYIYBONIN
Andaduneu: 256103 wniidnadu Antafuneu: 256103 wnililasdu AAUHUR
Anwgaummnarans saumansiail unuiely gauvmarans saumansiail unudsignin - YSuAedunesein
NAYDIENINANL VAR LT ANBIAUsENEU aunalnii VDIAINANRUVADIMATANRIAUTZNOU dunalniiad
il iudidesuiertuasdmannedues inditui audifesiuisaivansdwannedwes indfiuioldun
IAunusediais szuvetmeanaUAkaYN1SRATY WSIRIAT SEUUTBIRDARLALALNTATY
Concept of thermodynamics and Concept of thermodynamics and
applications, properties of simple mixtures, phase applications, properties of simple mixtures, phase
diagrams of two and three components systems, diagram of two- and three-component systems,
equilibrium, electrochemistry, transport properties equilibrium, electrochemistry, transport properties
such as diffusion, viscosity and thermal conductivity, such as diffusion, viscosity and thermal conductivity,
chemical kinetics and applications, basic polymer chemical kinetics and applications, basic polymer
science, surface science such as surface science, surface science such as surface tension,
tension, colloidals systems and adsorption. colloidal systems and adsorption
- 256345  UjURnsiniligaildnduaznis 1(0-3-1) | - 1w lwidildann
iluszendld nsuenufUans
Physical Chemistry and Applications 28N1191NTVY
Laboratory 256343

UfuRnsdmsunddeidnd lown anuseuly
ansvesnsavany audineadindiv nsihluiluans
miazmeﬂéﬁﬂaqmmumamqmmmau JIunsues
YounaImay MUsTnamwSsBaseitanng
WAL NMINAFILUIIRaUMERS N1
luanaveanediwes nsgadu

Laboratory for physical chemistry consists
of molar heat of solutions, colligative property,
molar conductivity, partial miscibility of mixture,
partial molar volume, standard Gibbs free energy,
kinetics parameter, molecular weight of polymer,

Adsorption
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MTIUTEUWEY (1AB.1) NINTFINAMNIAITEAUUTYYIRS a1 wAll WA, 2554 Ausiegivluvangns
WeensUudie @191 el vangnsuTuuel 2565 (URe.2)

1. Jvunu (uAe.1) Aosusenaunae A lundngasinerransindia a1u13vnadl
Avrnugumeinga uazadinanans nangns Usuuge 2565
TngdNuuniIeingIy Fase39n i2ena
Litfaandn 24 wiein
1.1 vangnsAsaseunguiviuny lag Aunulundngnsdnuau 26 wilefin Usznausiy
f91uruniqeinswliasnda 18 A lunguIviunuduiu 18 miqenn
wiasin Al waziiuAnlunguiviuny s1uau 8 viiaehn
1.1.1 adinmnans Lidesndn 6 wiae | 252113  AdlaAaasavmsuInemans 3(3-0-6)
nn Mathematics for Science
252114 uwpaRdadmsuIngrmans 3(3-0-6)
Calculus for Science
1.1.2 il luvdeiiugiu 256103 ndlidoady 3(3-0-6)
(Mg ufuazUfuRng) Introductory Chemistry
Lidosndn 4 wilefin 256113 UfjiRnsieiidosdu 1(0-3-1)
Introductory Chemistry
Laboratory
1.1.3 FAnemhlunieiiugiu 258101 d¥ineudesdy 3(3-0-6)
(Mg ufuazUfuRng) Introductory Biology
Lidesnin 4 viiein 258102 U{URAN"5¥IINeEN 1(0-3-1)
Laboratory in Biology
1.1.4 §Endluvdeiiugiu 261103 #andLdowiu 3(3-0-6)
(M ufuazUfumng) Introductory Physics
Liosndn 4 mihefa 261113 Ufohnsiandidesdy 1(0-2-1)
Laboratory in Introductory
Physics
1.2 nangasdasdnlidsiedvunuy 4
nguanuta 1.1 tiuiudnegnades 2
nauIvn lnedduiuniieinsiuly
Wasndn 6 wiein
1.2.1 dWiuAnlunguinadneans 255121  afAIATIen 3(2-2-5)
Statistical Analysis
1.2.2 vinfnlunguivuaivialuvde | 256253 anudasademaniiuas 2(2-0-4)
fugiu N33AN1TANSALSUNTIY
Chemical Safety and Hazardous
Waste Management
256200  n1sFRENINWISINg Uil 1(0-2-1)
TgusvadanignIuadl
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1. AU (UAe.1) AvUsznauniy
Avrnugumeinga uazadinanans
TnadTUIUNUIBANTIN
laitdeunin 24 waehia

A lunangnsinerransiugn d1u13vuadl

nangns Ysuuse 2565

Ja518397

$d28nn

256201

256202

Communicative English for
Specific Purposes in Chemistry
nsdeansnwdnguiiens
AATIPRTIIYINITNLAL]
Communicative English for
Academic Analysis in Chemistry
ﬂ?iﬁ@ﬁﬁﬂ’]ﬂ’]’eﬁ'ﬂﬂi}&ﬁ@ﬂﬁ
UAUONAUNIAL
Communicative English for
Research Presentation in

Chemistry

1(0-2-1)

1(0-2-1)

2. P nanIzauUInU (UAa.1)
Us2NaUA28IVNANIZUIAULALIVN
RWIZATULADN FMUIUNUeAATY
NUIAUTAUNUIIUIUNUBAA LT 1
v (R4 1 1 a
faslitiasnin 84 nulenn

InlundngasInerdansiugn da1v13vuadl

nangns Ysuuse 2565

Ja51873%U7

d28nn

FYNANILATIUTIAU USENBUN 28
Wanananiandudaaseu Iruqull
f98n31 39 wueNn

AVANITATUIIUIU 64 NUBTA

UsTNaunl8 AP NANITAUUIAUIIUIU 55 8nn
LAZAVNANITATULEDNIIUIY 9 UUIBNA

2.1 nguATIeHENS 256341 \AIAIHENS 1 3(3-0-6)
(M ufwazUfuRng) Physical Chemistry 1
Lideunin 7 mihefn 256342 ATENS 2 3(3-0-6)
Physical Chemistry 2
256344  UfURNSAIIENS 1(0-3-1)
Physical Chemistry Laboratory
2.2 nquatlofiun3d 256231 alletumnie 1 3(3-0-6)
(N ufuazufuRng) Inorganic Chemistry 1
litesndn 7 mihefn 256232 \pilofiumnae 2 3(3-0-6)
Inorganic Chemistry 2
256233 Ufjuinsiatleliunse 1(0-3-1)
Laboratory of Inorganic Chemistry
2.3 nquLALdun3d 256221 \HBUSY 1 3(3-0-6)
(M ufharuunng) Organic Chemistry 1
Livosndn 7 mihefa 256223  U{UANWALBUVSY 1 1(0-3-1)

Organic Chemistry Laboratory 1
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2. P NANILAUTIRU (UAD.1)
Us2NaUA28IVNANIZUIAULAL IV
RWIZATULABN FIUIUNUBAA LU
NUALTUNUIUIUNL8AA TUTD 1
v (R4 1 1 a
faslitasnin 84 nulenn

I lundngnsIneransiugn a1u13vnadl

nangns Ysuuse 2565

Ia51873U7

“uenn

256222

256224

LPIBUNIE 2

Organic Chemistry 2
UfuRnsLaLiBunIe 2

Organic Chemistry Laboratory 2

3(3-0-6)

1(0-3-1)

2.4 NHUAIIATIEN
(N ufwazUfuRng)
Livosndn 7 wihefa

256251

256255

256252

256256

LPiAATIZI 1

Analytical Chemistry 1
UURNSAIRIEY 1

Analytical Chemistry Laboratory 1
LAIALATIZN 2

Analytical Chemistry 2
UfURn1sAiinsz9 2

Analytical Chemistry Laboratory 2

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2.5 nguadl
(M ufharuunng)
Lyitleendn 4 mhehe

411221

Al

Biochemistry

4(3-2-7)

2.6 NFUANAVINYINTT
(M8 wanIaU{UAN"I)
litlesndn 7 mihefn

256322

256352

256353

256363

256364

awnlnsalnUdmsunsiiasisn
1A598571987159UN3Y
Spectroscopic Identification of
Organic Compounds
myasvimaaifondedie
Instrumental Methods of
Chemical Analysis
UFuRnIsmaATitas e mia
\3sile

Instrumentation for Chemical
Analysis Laboratory
u’ﬁ’mﬂiiml,azmmLﬁué’ﬂizﬂaumi
dusutiniadl

Innovation and Entrepreneurship
for Chemists
MsEnARILATIZRLaZLA TN
L3l

Critical Thinking and Chemical

Problem Solving

3(3-0-6)

3(3-0-6)

1(0-3-1)

2(1-2-3)

1(0-2-1)

1(0-2-1)



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

221
2. I nanzaulAu (1Aa.1) I lundngnsIneransiugn a1u13vnadl
Usznaudigdranisiedunaziv nangns Usuuge 2565
LANIZATULADN IUIURUWAATUY
vanaiisauiusuaumieinlude 1 Fosre3n wu2wnn
foslidioundn 84 wilein
251200 winnsmisIneimansuazinalulad
Innovator in Science and 6 MUBAR
Technology
256494  N1SHNBUINNIBENULUASUSEINA
International Academic or 6 IR
Professional Training 739
256495 @RNAN
Co-operative Education
2.7 duuun lddeunin 1 nulein 256497 Sunuuazmsiveidosiunaed 1(0-3-2)
Seminar and Introductory
Research in Chemistry
2.8 laseu ldesnin 2 wihein 256491 1AT991ULAL 3 nein
Chemistry Project
256xxx  ATaeN laiouni
XXX 9 Wuwhin
e om A A IUNRANENSINYANEASUMNT §197129LA8
3. nuInIVaRNLET (UAD.1) . v
o ww , LA nangns Ysuusy 2565
faslitioandn 6 wueia ¥ = . =
Yo7 wu2wnn
oo AW ADNLES laitfosnin
6 Miawin
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ANLINNANENS

FuANEIVEIMEANS IMINeNdeusms azaliunsuSuUInangnsInemansUngin
anniuiedl fazasusounsufuusmdngns auusenAnsEnssAnYIBn 1394 NTBUNATFIUACNA
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arvndyadl nangasusuuse wa. beoe vosnnEinermani WulddieaimSeuissuasil
UsgAnSam avtiu odesiunanuaaliunnsen 11091 bo UATNINT ma WitnsEs1Y Ty a R
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v o
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band alignment and mechanistic insight. Journal of Colloid and Interface Science,
560, 2020, 213-224.
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Solid State Sciences, 96, 105951 (1-8).
Trinh, D. T. T, Khanitchaidecha, W., Channei, D., & Nakaruk, A. (2019). Synthesis,

characterization and environmental applications of bismuth vanadate. Research on

Chemical Intermediates, 1-43.
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degradation. International Journal of Applied Ceramic Technology, 1-9.

Channei, D., Nakaruk, A., Jannoey, P., & Phanichphant, S. (2019). Preparation and
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of dye. Solid State Sciences, 87, 9-14.
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aptamer for highly selective Hg?* detection. Polymer Advance Technology, 32,
2207-2217.
Khadsai, S., Seeja, N., Rutnakornpituk, M., Vilaivan, T., Nakkuntod, M., Suwankitti, W., Kielar, F.,

& Rutnakornpituk, B. (2021). Selective enrichment of zein gene of maize from cereal
products using magnetic support having pyrrolidinyl peptide nucleic acid probe. Food
Chemistry, 338, 1-8.

Deepuppha, N., Kadnaim, A, Rutnakornpituk, B., & Rutnakornpita, M. (2020).
Poly(esterurethane)-crosslinked carboxymethylchitosan as a highly water swollen
hydrogel. Journal of Metals, Materials and Minerals, 30(1), 48-56.

Deepuppha, N., Thongsaw, A., Rutnakornpituk, B., Chaiyasith, W. C. & Rutnakornpituk, M.
(2020). Alginate-based magnetic nanosorbent immobilized with aptamer for
selective and high adsorption of Hg** in water samples. Environmental Science and
Pollution Research, 27, 12030-12038.

Sujittra, P., Mekkapat, S., Bunthip, C., Deepuppha, N., Rutnakornpituk, B., Wichai, U., &

Rutnakornpituk, M. (2020). Design of polyester structure in amphiphilic copolymer
coated on magnetite nanoparticle: Effect on loading and sustaining release of
indomethacin. Surfaces and Interfaces, 20, 100523-100530.

Deepuppha, N., Khadsai, S., Rutnakornpituk, B., Wichai, U., & Rutnakornpituk, M. (2019).
Multiresponsive poly(N-Acryloyl glycine)-based nanocomposite and its drug release
characteristics. Journal of Nanomaterials, 8252036, 1-12.

Khanh, P. T. L., Chittrakorn, S., Rutnakornpituk, B., Tai, H. P., & Ruttarattanamongkol, K. (2018).
Processing effects on anthocyanins, phenolic acids, antioxidant activity, and physical
characteristics of Vietnamese purple-fleshed sweet potato flours. Journal of Food
Processing and Preservation, e13722.

Khadsai, S., Seeja, N., Deepuppha, N., Rutnakornpituk, M., Vilaivan, T., Nakkuntod, M., &
Rutnakornpituk, B. (2018). Poly(acrylic acid)-grafted magnetite nanoparticle
conjugated with pyrrolidinyl peptide nucleic acid for specific adsorption with real

DNA. Colloids and Surfaces B: Biointerfaces, 165, 243-251.
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Rutnakornpituk, B., Boonthip, C., Sanguankul, W. Sawangsup, P., & Rutnakornpituk, M. (2018).

Study in total phenolic contents, antioxidant activity and analysis of glucosinolate
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compounds in cruciferous vegetables. Naresuan University Journal: Science and
Technology, 26, 27-37.

Rutnakornpituk, B., Boonthip, C., Kerdpan, J., Fakfeang, N., & Kholam, W. (2018). Antioxidant
activity, total phenolic and flavonoid contents and analyses of active
compounds in Stemona collinsae Craib crude extracts. NU. International Journal of
Science, 15(1), 25-36.

14. mauRuwuRugiY Wugdnd Adunulmivazldfunseansdeu 1
15. c;m'luﬁ’l,é’%%ﬂ'mﬂ?m%ﬁm 1
16. ;Jaa'm%%’aﬁwmamuvﬁaaaﬁﬂsszé’wﬂa'ﬁﬁflﬂﬁ@hLﬁums 1
17. ;Jamu%mnws%'ﬂ%'ﬁaﬂuﬁlﬁ%'umiilszl,ﬁumuLnzueﬁmwav‘i'\Lmﬁamﬁmmmﬁq 1

Y95UsaeINaUNIIvInIstedu lilddrunisvesnisAneuiasuusygyr Wunasuy
119931159 LA SUNITNBUNI AUUE NN AT A A RUATUNITHANTUILAIA I IHUARAAIT IR
939115 WJuraumeadrinisluseu 5 Vdounas wazilisunuguuuuussanynsy

..........................................

(5947181519138 A3.UQYITT SIuINTAvine)
L1UDUIETRUATHAIUNITIFINTS


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

241
HAIUNINIYINITVRI1SIRTURAYIUNANGATUAL
919158UsEImENgAIINNMNININIFINTUSEUY CHECO

%o - dna

4 o/ q‘
(Mulneg)  : 599A18A519158 A5.U38YeY1 AEER
(Medenge) Assoc.Prof.Dr.Prinya Masawat

A swazdean1sUTEIAY FIUIUNAIUY

2565 | 2564 | 2563 | 2562 | 2561
1 msuTentedefildsunisusafiudrunasinmsvedudums | - 1 1 - -
N9IVINISUAD

2 | unAruidevnseunadnuivinisatuanysaldanulu | - - - 1 -
sflsmu?mLfiawmﬂqsﬂsxﬁgu%ﬂnﬂsszﬁuma
3 UNANIT BRI aUNAMUIBINSTAARNUNINTAISIvIS | - - 1 2 -
szuutuIvaii eglugnudeya anuusznia n.w.e. 3e
52 d8UAMZNITUNITNITRANANYITIAIY NANLNAIINIS
NI5UI215815N19TVINITEINSTUNITINEUINS HAITUNI
YT W.A.2556

SAUIMUIUNAUNIIVINTIZUINU 2565-2561 6 WAU



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

242
HAIUNINIYINITVRI1SIRTURAYIUNANGATUAL
919158UsEImENgAIINNMNININIFINTUSEUY CHECO

%o - dnNa

4 o/ q‘
(Mulneg)  : 599A18A519158 A5.U38YeY1 AEER
(Medenge) Assoc.Prof.Dr.Prinya Masawat

NAUNIEIYINITANUN NN TFIUTOUNES 5 U thntin
1. uadeassanlasunmswennslussduanusaufiossuinasama 0.8
_2. Nuadeasslasuniswennslussduwd 0.6

_3. NuaseassARlESUNSeunslusTAULIUIR 1

;L nuadeassanldsunmameunslussiuginnaedoy 1

_5. Nuadeassnlasuniswennslussduaandu 0.4

_6. nuadnassansinsmeunsgassnzludnuusladnensuils vienwudedidnnsetind 0.2

online
7. ;i"lsfm'%wﬁaﬁaﬁlé’%’unﬂiﬂiztﬁumummeﬁmssua%"us‘hLmﬂamﬁmmmﬁ's 1

Usyay wnadad (2564). wealuladnisnmaafionduguniaidtaiosdmiunistiensst 01mis
ayulns waglanenin : wadalnddmsuanuaiuaiieseid. Faiudiudnia 64
NN NIV 173 9,

ey wna ¥ (2563). tenansdaeusneivn 256556 esestiemanainaninsalnduas

Y

ARV WAL AUEINGIFAANS U INYI1RBULTFIT 168 .

8. M151939MNU9HBNHIUNITNAITUINIUNANLNAUNNITUSLLAUAALINIIBINSH6 L LAt 1
NMSUSSLHUAILNUINIGIBINTG

9. UNANMNTREVITaUNANUNIIWIMINANUNIUNTETIINTTIUTINg lugrudeyangui 2 0.6
10. unANUTRENTaUNANNIVINTAtUANY AR uTsnuiuileInnTUTEYNIvIN1g 0.2
FTAUYINA

JNINNY YT YNITN wag YTy 1dadd@ (2562). NITNIANIIEN LNUI8EY
lun1sliasgvierasanludlagldiaTesddulasinansones. n1sUseyudvInIssedveIa
1AT0YIeTANNANYT UNIINEIAETIVAN AT AT 19 A1 TNe1ae IV Tl 1,

Fealusl 10 wgwnIAU 2562.
11. unaNUREVFTaunaNNIvINTatuaIysaiAnWlussnuiuilieoInnsusEyuivn1TsEay 0.4

WA wIeluNsETIvIMssEaurAnieglugusdaya auusena n.w.a. visesailey

U



http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement
243

NAUNNEIYINITANUN NN TFIUTOUNES 5 U U witin

ARENTINNIINITAANRANEIINIAE NENNAINITHITUINTAIINIIVINTAMTUNTINEUNS
NAYTUNISIVINTG W.A.2556

12. UNANMUTRYNTIUNANUIVINTNANUWYTAITIVINMITEAvUIUIBIANeglugudaya A 1
UszniA n..a. W3suilguAnenIINN1TN1SRANANE1d1AY NANNMGINITHANTUITE TN
ANMTEMTUNTHYUNINAUNIIVING W.A.2556

Wongthanyakram, J., Kheamphet, P, & Masawat, P. (2020). Fluorescence determination

acrylamide in snack, seasoning, and refreshment food samples with an iOS gadget-
based digital imaging colorimeter. Food Analytical Method, 13, 2290-2300.
Wongthanyakram, J., Harfield, A., & Masawat, P. (2019). A smart device-based digital image

colorimetry for immediate and simultaneous determination of curcumin in turmeric.

Computers and Electronics in Agriculture, 166, 104981.

Wongthanyakram, J., & Masawat, P. (2019). Rapid low-cost determination of Lead(ll) in cassava

by an iPod-based digital imaging colorimeter. Analytical Letters, 52(3), 550-561.
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selective Hg®* detection. Polymers for Advanced Technologies, 1-11 (doi:
10.1002/pat.5254).

Khadsai, S., Seeja, N., Rutnakornpituk, M., Vilaivan, T., Nakkuntod, M., Suwankitti, W., Kielar, F.,
& Rutnakornpituk, B. (2021). Selective enrichment of zein gene of maize from cereal
products using magnetic support having pyrrolidinyl peptide nucleic acid probe. Food
Chemistry, 338, 127812.

Deepuppha, N., Thongsaw, A., Rutnakornpituk, B., Chaiyasith, W.C., & Rutnakornpituk, M.
(2020). Alginate-based magnetic nanosorbent immobilized with aptamer for selective
and high adsorption of Hg** in water samples. Environmental Science and Pollution
Research, 27(11), 12030-12038.

Paenkaew, S., Kajornpra, T., & Rutnakornpituk, M. (2020). Water dispersible magnetite

nanocluster coated with thermo-responsive thiolactone-containing copolymer.
Polymers for Advanced Technologies, 1-7 (doi: 10.1002/pat.4864).

Paenkaew, S., Mekkapat, S., Boonthip, C., Deepuppha, N., Rutnakornpituk, B., Wichai, U., &
Rutnakornpituk, M. (2020). Design of polyester structure in amphiphilic copolymer
coated on magnetite nanoparticle: Effect on loading and sustaining release of
indomethacin. Surfaces and Interfaces, 20, 100523.

Deepuppha, N., Kadnaim, A., Rutnakornpituk, B., & Rutnakornpituk, M. (2020). Poly(ester
urethane)-crosslinked carboxymethylchitosan as a highly water swollen hydrogel.
Journal of Metals, Materials and Minerals, 30(1), 48-56.

Deepuppha, N., Khadsai, S., Rutnakornpituk, B., Wichai, U., & Rutnakornpituk, M. (2019).
Multiresponsive poly(N-Acryloyl glycine)-based nanocomposite and its drug release
characteristics. Journal of Nanomaterials, 8252036, 1-12.

Paenkaew, S., & Rutnakornpituk, M. (2018). Effect of alkyl chain lengths on the assemblies of
magnetic nanoparticles coated with multi-functional thiolactone-containing
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samples. Analytical Sciences, 37, 1015-1021.

Chaikhan, P., Udnan, Y., Sananmuang, R., Ampiah-Bonney, R. J., & Chaiyasith, W. C. (2021). Air-
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6. ;'ma%"maiﬁﬁﬁﬁmﬁmﬂu,w%zjmswmﬂué’nwmﬂﬂﬁnwmwﬁa visorudediinnseiing online 0.2
7. _cv"i'lim%awﬁaﬁaﬁ‘lﬁ%’umsﬂsuﬁumuansﬁmwa%'uﬁwLmﬂemﬁmmmﬁq 1
8. _cv"i'lim%awﬁaﬁaﬁchumiﬁmim'lmwé'nansﬁmiﬂmﬁuﬁwLmﬂwna%mmitwi‘laj‘léfﬁmwa%’u 1

NM5USSLAUAAUINIGIBINT

9. unAINITEVaUNANUIMATINsTIARWluNsITATnsTiunglugudeyanguil 2 0.6
Maneekhwan, W., & Thongkum, D. (2018). The colorimetric sensor adsorption efficiency of K-
10 montmorillonite clay for copper ion detection. Journal of Science Ladkrabang,
27(1), 28-41.

10. unAMuAdersaunANNIvIMsatuanysaiifiuluseauduiesinnsussyuivinis 0.2
LAV

Janrungroatsakul, W., Sawangsri, S., Wimonpun, B., Kaewkul, P., Thanomsak, S., & Thongkum,

D. (2020). Development of potentiometric sensors based on neutral carrier and their

properties for silver ion. PSRU Journal of Science and Technology, 5(2), 114-127.

11. unAuAsevdeunauivimsatuauysaiiinuluseauiuiesanmsussgaivmsseiu 0.4
U@ viielunsasivinsszsumanteglugiusdeya auusznia na.e. vieszideu
ARIENTTUNINTAANANYITIAIY NENINANINITHIITAUNTAIITMIVINTEUTUNITINEUNS
NAIUNGIYINTT W.A.2556
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12. unanuAsevseunanuivmsitanuilunsasivimsssivuunnafeglugiudoya au 1
Usenaa n.w.. 1395 UBUAnENIIUNITNITAANANEI IR UENNMTINITNIITUITAITNNG
AYPINTANATUNITHYUNINAIUNIIBING W.A.2556
Thongkum, D., Nomnuch, T., & Chuenchomnakjad, S. (2021). Modified montmorillonite with

alkylamine chloroanthraquinone as a colorimetric sensor for detection and
separation of Cu®* from an aqueous solution. Songklanakarin Journal of Science and
Technology, 43(1), 222-228.

13. unAuAsevsaunauivmsitanalusasivinssefuuunailisglugtudeya anu 0.8
Usenia n.w.e. w3esLlaunnenIsaNsaaNAnyIdnfig YaNNAeINITNANTANINTETNIN
AINTEMFUMTHBUNTHAUNIEIVING W.A.2556 uagnrduiauaanaatuaysinuay
Favidulszmealimsudunisialy uazuddli awe./ana. nsrumelu 30 futfuudSuiiean
Usznne (alaiaglu Beall’s list) wiadnunil3luansansivnisiiusnglugrudeys TC nguil 1
Chuenchomnakjad, S., Sitama, N., & Thongkum, D. (2020). Application of an electric resistance

furnace for synthesis of Al-pillared montmorillonite. Srinakharinwirot University
(Journal of Science and Technology), 12(24), 120-132.

14. wasuRunuiuginy wWugdnd Mdunulnivagldfuniseansdou 1
15. c;m'luﬁ’l,é’%%ﬂ'mﬂ?m%ﬁm 1
16. ;Jm'm%{fﬂﬁwmaemw’%amﬁnsszé’wqafjﬁqq“lﬁei"u,ﬁums 1
17. ;Jamuﬁmnws%'ﬂ%'ﬁaﬂuﬁlél'%'umitlsmﬁushuLnmeﬁmwav‘hLmﬁww%wn'mté'q 1

Y95UsaeIMmNaIUNIIvInIstedu lilddrunisvesnisAneuiasuusygr iWunasuy
119931159 LA SUNITINBUNI AURE LN AT A A RUATUN 1T TUILAIA A ITUARAAITIALILY
939115 WJuranumalrinisluseu 5 Vdounas wazilisunuguwuuussanynsy

(§928Mans19138 3.n295ml nosAn)
LA1999UTE IARATNAIIUNIIBINTS


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

272

¢ Y Aa

wamumﬁﬂnmwaammsamuwmauwé’ngmﬂm:

v
'3

a19138UsEImangATAuNMNInsgIulusEuy CHECO

%o - dna
(nwlneg)  : JYeA1EnI19158 as.linins WInylne
("MMe189ngw) : Asst.Prof.Dr.Nipaphat Charoenthai

AU sneazgan1sUsELY MUIUNAU
2565 | 2564 | 2563 | 2562 | 2561
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2UIN15 W.A.2556
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HAIUNINIYINITVRI1SIRTURAYIUNANGATUAL
919158UsEImENgAIINNMNININIFINTUSEUY CHECO

%o - dnNa
(nwlneg)  : J¥8A1EnI19158 a3.1015n3 1Weylne
(n199ng) : Asst.Prof.Dr.Nipaphat Charoenthai

NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. MUES19ETIANASUNTISEBNS USEAUANNSINT BT ENI19UTEINA 0.8

2. TUAS19ETIANLASUNITLHELINS LUSEAUBA 0.6

3. MUAS19ETTANEASUNTITLHELNS FUTEAUUIUIYA 1

4. nuafeassanlasuniswewnsluszaugiininedeu 1

5. MUa319855AN LASUNSIHE NS lUSEAUEAITY 0.4

6. NuasvETIANTnIseunIgassasuanvalaanuazuils viarudediannseling online 0.2

7. AN51930neEaNlASUNISUSSRURI LN N5 VBSUAILALIN19IBINISHER 1

8. A5V NIHBNHIUNITNANTUINIUBA NN UINNITUSTSRUALMUINIIBINT506 L launvasy 1
NMSUSSLHUAILAUINIGIBINTG

9. UNANMUTIVTBUNANUNIIWINMINANUNIUNTETIINTTIUTINg lugrudeyangui 2 0.6
10. unANNIENIBUNAMNNIMINMTAtUaNYsAlNANWluTeuEuLlaRInnsUsEYNRYvINTg 0.2
FTAUYIN

11. UnANURYNTUNAMUIVINTATUANYTANARLW LT 18UT UL RINATUTEYNIIINTIEAY 0.4

WYR el TETIVINMISEAUTANaglugusdaya auusennd n.w.a. visesziley
ARIENTTUNTNTAANANYITIAIY NANINAINTHIITAUNINTAIITIIVINTNTUNTINEULNTHNAY
N192YIN15 W.A.2556

12. unanuATertaunaImivImMsiiaRulusasIvmsssiuueAeglugiudeya Ay 1
UsenaA n..e. #3a3eLUBuAMENIIINITNITRANANEIIIRIY NENNMTINITNDITUINTAITNIIYING
SMTUNTSINEUNINAIUNIGIYINTG W.A.2556

Khanantong, C., Charoenthai, N., Wacharasindhu, S., Sukwattanasinitt, S., Yimkaew, W.,

Traiphol, N., & Traiphol, R. (2020). Achieving reversible thermochromism of
bisdiynamide polydiacetylene via self-assembling in selected solvents. Colloids and
Surfaces A, 603, 125225.
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Charoenthai, N., & Nathaporn Yomma, N. (2019). Effect of Annealing Temperature and Solvent
on the Physical Properties and Photocatalytic activity of Zinc Oxide Powder Prepared
by Green Synthesis Method. Materials Today:Proceedings. , 17P4, 1386-1395.

Khanantong, C., Charoenthai, N., Kielar, F., Traiphol, N., & Traiphol, R. (2019). Influences of
bulky aromatic head group on morphology, structure and color-transition behaviors

of polydiacetylene assemblies upon exposure to thermal and chemical stimuli.
Colloids and Surfaces A, 561, 226-235.

Khanantong, C., Charoenthai, N., Phuangkaew, T., Kielar, F., Traiphol, N., & Traiphol, R. (2018).
Phase transition, structure and color-transition behaviors of monocarboxylic
diacetylene and polydiacetylene assemblies: The opposite effects of alkyl chain
length. Colloids and Surfaces A, 553, 337-348.

Khanantong, C., Charoenthai, N., Wacharasindhu, S., Sukwattanasinitt, S., Traiphol, N., &
Traiphol, R. (2018). Influences of solvent media on chain organization and
thermochromic behaviors of polydiacetylene assemblies prepared from monomer
with symmetric alkyl tails. Journal of Industrial and Engineering Chemistry, 58, 258
265.

13. UnArwITevsaunarwdvinsianaluasarsivinisssfuuunnailisglugiudeya anu 0.8
Usenia n.w.e. w3aslaunnenssuNsaaNAneIdnfag BanNNaeIN1TNANTAININTENSNINIYVING
AMSUNITIHBUNINAIIUNINIYING W.A.2556 usdatuiauadniaatuayiinuazdnindu
Usznelimsudunismly wazudsld ana./nne. nsruanelu 30 Sutfuusduiieanyszna (3liieg
Ty Beall’s list) vi3adnusil3luansansivnisiusnglugudeya TC nguil 1

14. waaudunuwusivy Wugdad AdunulminazldSuniseanzidey 1
15. siamuﬁlé’%’unﬁw?m%ﬁm 1
16. _waa'lu%{fﬂﬁwmamw%amﬁnsszé’umﬁa’q%’qﬂﬁﬁ%ﬁunqs 1
17. _smmu%mmi%'u“l%'ﬁaﬂﬂﬁlé’%’ﬂﬂﬁﬂizLﬁuw"lul,nmez/‘lmwaéhLmﬂamﬁmmsué"s 1
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(N199ng) : Asst.Prof.Dr.Yuthapong Udnan
Al 519az19eAN15UTZIEU FIUIUNAY
2565 | 2564 | 2563 | 2562 | 2561
1 UNAMNATENIoUNANNIVINTSTA ARANIUITEsIvINIg | - 1 1 5 -

sgauuIurAiiaglugiudeya anuusznia n.w.a. n3a
52 d8UAMZNITUNITNITRANANYITIA Y NANINAIINIS
WI1TUIITAIINITYINITEINTUNITLHEUN T NAIIUNS
21015 W.A.2556
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%o - dnNa
(nwlne)  : JY¥LAIEATIANTE AT.ENTNIY 9ALUY
(N199ng) : Asst.Prof.Dr.Yuthapong Udnan

NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. 9UES19855ANIASUNITHELINS lUTZAUANNITINRDTLNINUTLNA 0.8

2. UAS19ETIANEASUNITLNELNS IUSSAUYRA 0.6

3. UAIETIANASUNISLNELNS MISLAUUIUIYIR 1

4. uaeassaniasunsiweunsluszauginineideu 1

5. MUASI9ETIANEASUNISHNELNS MUSEAUEANIUY 0.4

6. nuaseassAninIsmeannsganssaludnualadnunnils wiskudediannsailing online 0.2

7. ANSITaNUNAaNEASUNITUSLLIUNIUNAITINISVDTUATWAUANIIVINIT A 1

8. M151939MNU9HBNHIUNITNAITUINIUNRANLNAUNNITUTLLAUA ALV INTSHe L laTunvesU 1
NMSUSSLHUAILAUINIGIBINTG

9. UNANMNREVToUNANUNIIWIMINANURIUNTETIINTTIUTINg lugrudeyangui 2 0.6

10. unANAIReUTaUNAMNNITINMTATUaNYIINANLWlUTI8UEULTeRINNTUTEYNIYINTT 0.2
FTAUYINA

11. unANNIREWIaUNANNITINMsatuanysalnanulueuduilaInnsUssyuivInsseau 0.4

WYIR vIeluNTETIVINMISEAUTAneglugusdaya auusennd n.w.a. visesziley
ARLENTTUNTNTAANANYITIADY NENINANINITHIITAUNTAIITMIVINTEUTUNITINEUNS
NA9IUNINIVINTT N.A.2556

12. unarwAdevaunanudrinsiianuilunsansivinsssivunniadeglugiudeya anu 1
Usenia N2, #3e5eLlBuAnENIIINITNITRANANEIIIRIY NENNMTINITNIITUITAITNN
APINTEMFUNMSHYUNIHANIUNIYING W.A.2556
Chaikhan, P., Udnan, Y., Sananmuang, R., Ampiah-Bonney, R. J., & Chaiyasith, W. C. (2021). Air-

assisted solvent terminated dispersive liquid-liquid microextraction (AA-ST-DLLME)

for the determination of lead in water and beverage samples by graphite furnace

atomic absorption spectrometry. Microchemical Journal, 162, 105828.
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Chaikhan, P., Udnan, Y., Sananmuang, R., Ampiah-Bonney, R. J., & Chaiyasith, W. C. (2020). A

low-cost  microfluidic  paper-based analytical device (uPAD) with column

chromatography preconcentration for the determination of paraquat in vegetable
samples. Microchemical Journal, 159, 105355.
Thongsaw, A., Udnan, Y., Ross, G. M., & Chaiyasith, W. C. (2019). Speciation of mercury in water

and biological samples by eco-friendly ultrasound-assisted deep eutectic solvent
based on liquid phase microextraction with electrothermal atomic absorption
spectrometry. Talanta, 197, 310-318.

Thongsaw, A., Sananmuang, R., Udnan, Y., Ross, G. M., & Chaiyasith, W. C. (2019). Speciation of
mercury in water and freshwater fish samples using two-step hollow fiber liquid
phase microextraction with electrothermal atomic absorption spectrometry.
Spectrochimica Acta Part B: Atomic Spectroscopy, 152, 102-108.

Sakanupongkul, A., Sananmuang, R., Udnan, Y., Richmond, J., Bonney, A., & Chaiyasith, W. C.
(2019). Speciation of mercury in water and freshwater fish samples by a two-step
solidified floating organic drop microextraction with electrothermal atomic
absorption spectrometry. Food Chemistry, 277, 496-503.

Thongsaw, A., Sananmuang, R., Udnan, Y., Ross, G. M., & Chaiyasith, W. C. (2019). Dual-cloud

point extraction for speciation of mercury in water and fish samples by

electrothermal atomic absorption spectrometry. Spectrochimica Acta Part B: Atomic
Spectroscopy, 160, 105685.

Thongsaw, A., Sananmuang, R., Udnan, Y., Ampiah-Bonney, R. J., & Chaiyasith, W. C. (2019).
Immobilized activated carbon as sorbent in solid phase extraction with cold vapor
atomic absorption spectrometry for the preconcentration and determination of
mercury species in water and freshwater fish samples. Analytical Sciences, 35(11),
1195-1202.

13. UnAuAsevsaunauivnmsianalusasivnssefuuunailisglugtudeya anu 0.8
Usenaa n.w.e. w3asLlaunnEnITaNTRRNAnYIdNfIg YANNMAEINITNANTANINTETNIN
AINTEMFUMTHBUNTHAUNIEIVING W.A.2556 uadnrduiauaanaatuaysinuay
Favidudszmealimsudunisialy uazuddli awe./ana. nsrumelu 30 SutfuudSuiiean
Usznne (@alaiaglu Beall’s list) wiadnunil3luansansivnisiiusnglugrudeys TC nguil 1

14. HauAunUNugNY Wugdnd ndunulniuazldsunisaanziey 1
15. NAIIUNIASUNISANENTUNS 1
16. NAIIUILNNUIYIUNI DBIANTTLAUVIAINAATUNS 1

17. HaUIY N5V T HIANN LASUNITUSLL T URIULN NN SYBATLNAUINIGAIVINIT WA 1
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913138UszAmangAIANNnaaiNInsgIuluszuu CHECO
%o - dna
(nwlne)  : JYI8AIEATIANTE AT.EWY AN
(NMe189ng) : Asst.Prof.Dr. Yupin Phuphuak

[l
v A

ANAUN sneazgan1sUsELY MUIUNAU
2565 | 2564 | 2563 | 2562 | 2561
1 UNAIUITENTDUNAMUIVINISNANUN 1UI5E1539IA5 | - - - 1 -

sgAuutuvAiieglugiudeya anuusznia n.w.a. n3a
52 J8UAMZNTTUNITNITRANANYITIA Y NANNAIIINIS
NAITUIMTANINITVINITEIMTUNITLNYLNST HAIIUNTS
AYINT W.A.2556

2 naLITeTinursuniossdnssziuriindnddiaiunig - - - 1 -
SAUIMUIUNAUNIIVINTIZAINU 2565-2561 2 WadU
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HAIUNINIYINITVRI1SIRTURAYIUNANGATUAL
919158UsEImENgAIINNMNININIFINTUSEUY CHECO

%o - dna
(nMwlng)  : {Y¥r8A1EAT19138 AT.ERY gWan
(MMw133INqY) : Asst.Prof.Dr. Yupin Phuphuak

NAUNINIYINTANUININTFIUToUNES 5 T Y
1. uadeassanlasumsmennslussduanusiufieszuinasame 0.8
2. ;qua%'ﬁeaiiﬁﬁ‘lﬁ%'umimﬂLst'“lus:ﬁwqa 0.6
3. ;ﬂua%"massﬁﬁ‘lﬁ%'unﬂsmaLmﬂuizﬁummma 1
4. ;ﬂua%"massﬁﬁ‘lﬁ%'unwsmaLl,wﬂuizﬁ'ugﬁmﬂaw?mu 1
5. ;ﬂuﬁgﬂﬂaiiﬁﬁ‘lﬁ%‘ljﬂ’ﬁmﬂLLWﬁiuizﬁUﬁﬂﬂﬁu 0.4
6. ;'ma%"maiﬁﬁﬁﬁmﬁmﬂu,w%zjmswmﬂué’nwmﬂwé’nwmwﬁa visorudediinnseiing online 0.2
7. _v"i'lim%awﬁaﬁaﬁ‘lﬁ%’umsﬂsuﬁumuansﬁmwa%'uﬁwLmﬂemﬁmmmﬁq 1
8. _v‘l"lim%awﬁaﬁaﬁchumiﬁmim'lmwé'naneﬁmiﬂimﬁuﬁwLmﬂwna%mmitwi‘laj‘léfﬁmwa%’u 1

NM5USSLAUAAUINIGIBINT

9. UNANMNTRLVIUNANUNIIWININANNATUNTETIVINTIUTng lugrudeyangui 2 0.6

10. unAMAIEUITaUNANNITINMTATUANYIAINANNW LT IuEULTeRINNTUTEYNIYINTg 0.2
FTAUVIA

11. unAMNNIFBWIaUNANNITIN SRt UaNYTAINAN LW U TIEIuTULTaRINNsUSEYNIVINTTEAY 0.4

WYR e luNTETIVINMISEAUTAneglugusdaya auUsenna n.w.a. visesziley
ARENTINNIINITAANANEIIIAE NENNAINITHITUINTAITNIIVINTAMTUNTINEUNS
HAIUNIGIYINTT W.A.2556

12. unanuAsevseunanuivmsitanuilunsasivimsssivuunnafeglugiudoya au 1
Usenad n.w.. #3953 UBUAnENIIUNITNITAANANEI IR UENNMTINITNIITUIITAITNN
AVINTAMIUNTSNBLNTNAIIUNIIVINIG W.A.2556
Phuphuak, Y., & Loythaworn, T. (2019). Antifouling property and morphology of

polyethersulfone membrane blended with bio-based polymers. Key Engineering

Materials, 824, 38-44.
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13. UNAMNITENIDUNAMNIVINTNANUW W TEITIVINTTERUUILINANNeg lugrudaya au 0.8
Usenad n.w.e. w3asslaunnenIsun1sgaufnylIdnfiig nannaein1snaNsan15e15NIe
APINTEMFUMTHBUNTHAUNIIVING W.A.2556 uagnrduiaueanaatuaysinuay
v o« L% < & 14 L4 o o A
davindudsznialinsiudunimaly wazudsli nwa./ane. nsruaiglu 30 Yutduudiuiesn
Usznaa (slieglu Bealls list) sannuliluasansdvnisnusinglugiudeya TCI ngui 1

14. HauAunuNugnNY Wugdnd ndunulniuazldsunisaanzideuy 1
15. HAIIUNBASUNITINENTUNS 1
16. AU NNUIYIUNZ DBIANTTLAUVIRAINR AL TUNS 1

NA91UINEL309 Prototype Modification of Advance Production Separator 11974lae USEn Uan.
d15rauasndallasden 9119 (Wn1w) (Uan.aw.) Lauidygians 3900005389 way
3900006216 (2019-2021)

17. HaUAYIN55U T HIANNLASUNITU LI URIULN NI SYBATLNAUINIGAIVINIT WA 1

Y935UT89IMAUNIT YT AL TilYdaunisvainisfneninesudygyr Wunau
1193911597 LA SUNITINE LN ANKE LN T NUATUN 1T TUILAIA A IHUARAAIT IR
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(nwlne)  : AY8AERTI19E AT.5AUUN LYRun
(NM¥199ngw) : Asst.Prof.Dr.Ratanon Chotima

[l
v A

ANAUN sneazgan1sUsELY MUIUNAIU

2565 | 2564 | 2563 | 2562 | 2561
1 | unauddenisunauivinisaduauysaldanuwly | - - - - 1
seeuduiisainnisuszguivnissziuuunid visly
M3a153vIn1ssERuAn deglugrusdeya auusznina
N.W.9. ©3932L1U8UANZNTIUNITNITRANANEITIA Y
NANNATINITNIITAUNITAITNIIVINITEMTUNITHEUNS
HAIIUNIYINTG W.A.2556

2 | unaruAsevTounannudvamsiianuluasasivaing | - 3 1 1 -
sgauutuvAiiaglugiudeya anuusznia n.w.a. n3a
521 J8UAMZNTTUNITNITRANANYITIA 8 NANNAIIINIS
WITUTAITNITYINITEIMTUAISLHBUNT HAITUN
2115 W.A.2556

SAUIIUIUNAIIUNIIVINIGTTZNINGY 2565-2561 6 NAIIY
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%o - dnNa
(nwlneg)  : JY8A1ERI19158 as.sAuwn TR
(nN199ng) : Asst.Prof.Dr.Ratanon Chotima
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NANNATINITNINTAUNITAITNIIVINITEMTUNITHEUNS
NRUNIIVINTG W.A.2556

3 | unauddevseunaudvinisiadunlyuansarsivims | - - - 3 -
sgauutuIvAiiaglugiudeya anuussnia n.w.a. n3a
52 J8UAMZNTTUNITNITRANANYITIA Y RANLNAIIINIT
WI150U115815NTYINTEIMTUASLRBUNWTHAIIUNS
2115 W.A.2556
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http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
H  PDFelement

295

¢ Y Aa

wamumﬁmms‘uaemm%aNsuwmauwﬁngmum

v
'3

a19138UsEImangATAuNMNInsgIulusEuy CHECO

%o - dna
(nwlneg)  : J¥8A1ERI19158 AT.AANT1 Usznund
(N199ng) : Asst.Prof.Dr.Supatra Pratumshat

NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. 9UES19855ANIASUNITHELINS lUTZAUANNITINRDTLNINUTLNA 0.8

2. UAS19ETIANEASUNITLNELNS IUSSAUYRA 0.6

3. UAIETIANASUNISLNELNS MISLAUUIUIYIR 1

4. uaeassaniasunsiweunsluszauginineideu 1

5. MUASI9ETIANEASUNISHNELNS MUSEAUEANIUY 0.4

6. nuaseaTIAninIsmennsgassaludnualadnunnils wisnudediannsailing online 0.2

7. ANSITaNUNAaNEASUNITUSLLIUNIUNAITINISVDTUATWAUANIIVINIT A 1

8. M151939MNU9HBNHIUNITNAITUINIUNRANLNAUNNITUTLLAUA ALV INTSHe L laTunvesU 1
NMSUSSLHUAILAUINIGIBINTG

9. UNANMNREVToUNANUNIIWIMINANURIUNTETIINTTIUTINg lugrudeyangui 2 0.6
10. unANUTRYNTaUNANNIVINTAtUANY TR uT s UiuileINnTUTEYNIvIN1g 0.2
FTAUYINA

Ketprasit, T., Bunrueang, J., & Pratumshat, S. (2021). Preparation and characterization of
biodegradable nursery pots from thermoplastic starch of pineapple starch and
polymer. Proceedings of the 12" National Science Research Conference 6-7 May
2021, 329-338.

Watanuki, S., & Pratumshat, S. (2021). Surface treatment of hemp fiber and core on mechanical

property of poly(lactic acid) / hemp composite. Proceedings of the 12" National
Science Research Conference 6-7 May 2021, 362-373.
Suttipong, N., Paramee, N. & Pratumshat, S. (2019). Mechanical and Thermal Properties of

Polypropylene Composites with Fibrous and Non-Fibrous from Pineapple leaf.
Proceeding The 11" Science Research Conference, 23-24 May 2019, Srinakharinwirot
University, p.805-813.
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11. unaruAdevteunauirinsatusuysafitafalusmeauduideinnsussguivinisssiu 0.4
uned viielunsansivinssesumanteglugiusdeya anuusznia na.e. vseszideu
ARENTINNIINITAANANEIIIAE NENNANNITHINTUINTAITNIIVINTEMTUNTINEUNS
NASIUNIEIYING W.A.2556

Santisumranvilai, T., Phutthisa, T., & Pratumshat, S. (2020). Investigation of Xylitol and Xorbitol

Derivatives on Mechanical and Thermal Properties of Polypropylene Fibers.
Proceedings: Pure and Applied Chemistry International Conference 2020, Febuary13-
14, 2020. Bangkok Thailand, p.PC186 -PC191.

12. unarwAdevaunanudrnsiianuilunsansivinsssivunniadeglugiudeys anu 1
Usenia N2, #395eLlBunnENIIINITNITRANANEIIIRIY NENNMTINITNIITUIITAITNNG
FPINTAMTUNITIHLNINAIIUNINIVING W.A.2556
Mitchell, G. R,, Pratumshat, S., & Olley, R. H. (2019). Polyethylene and the nucleating agent:

Dibenzylidene sorbitol, a neutron scattering study. Applied Mechanics and Materials,
890, 199-204.
Suaduang, N., Ross, S., Ross, G. M., Pratumshat, S., & Mahasaranon, S. (2019). The physical and

mechanical properties of biocomposite films composed of poly(lactic acid) with

spent coffee grounds. Key Engineering Materials, 824, 87-93.
Suaduang, N., Ross, S., Ross, G. M., Pratumshat, S., & Mahasaranon, S. (2019). Effect of spent

coffee grounds filler on the physical and mechanical properties of poly(lactic acid)

bio-composite films. Materials Today: Proceedings, 17 (Part 4), 2104-2110.

13. UNAMNITENIDUNAMNIVINTNANNW LU TEITIVINTTERUUILINRTNeg lugrudaya au 0.8
Usenad n.w.e. w3asslaunnenIsuNsgaufnyIdnfiig nannaein1snaNsa15e5NIe
APINTEMFUMTHBUNTHAUNIIVING W.A.2556 uadnrduiaueanaatuaysinuay
v o« L% < & 14 4 v o A
davindudsznalinsiudun1maly wazudsli nwa./ane. nsruaielu 30 Futduudiuiean
Usznaa (slieglu Bealls list) sannuliluasansdvnisnusinglugiudeya TCI ngui 1

14. HauAunUNugNY Wugdnd ndunuluniuazldsunisaanzieuy 1
15. NAIIUANBASUNITINENTUNS 1
16. NAIIUILNNUIYIUNI DBIANTTLAUVIAINAATUNS 1

17. Na9UIBIN55UTTFIAUNLASUNITUSLLAUNI LN UNNITVBALAUINIGIVINITHAD 1
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(MMwBINqY) : Asst.Prof.Dr.Sairoong Ouypornkochagorn

[l
v A

aaun s19azdsAn1TUTELIY FIUIUNAIUY

2565 | 2564 | 2563 | 2562 | 2561
1 unAMN3TensounanuIvinisinnanluasarsiving | - - - 1 -
sgAuutuvAiieglugiudeya anuusznia n.w.a. n3a
52 J8UAMZNTTUNITNITRANANYITIA Y NANNAIIINIS
NAI5U11TE1INITYINITEIMRSUNITLNYUNS HAITUNI
AYINT W.A.2556

2 | unarudsevTounannudvamsiianuluasansivang | - - 1 1 2
seAuuuAilieglugrudaya arudsznie nau.e. u3a
sz UBUAnIZNTIUNTITYANANEIIIAIY UaNLNMIINITNIITUN
91381INNIBVINTEMTUNITNEUNTHAIIUNIIVINIG WA
2556 wagaUuiausanidatueyilfuazdnrinlulsznia
Tnsrudunisnaly wazudald nwa./nna. nsrunielu 30
Futfuudfuiieanusznia (@dlaiaglu Beall’s list) vioAfiuw
1lunsansivnsitusnglugrudeya TCI nguil 1

3 | nasnAdeimissnuvizessdnssiurdndrddiduiuns - - 1 - -

FAIMUIUNAUNIIVINITTENIGY 2565-2561 6 HA9Y
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HAIUNINIYINITVRI1SIRTURAYIUNANGATUAL
919158UsEImENgAIINNMNININIFINTUSEUY CHECO

%o - dna
(nwlneg)  : J¥8A1EA19158 AT.E1859 9WNINUNS
(MMwBINqY) : Asst.Prof.Dr.Sairoong Ouypornkochagorn

NAUNINIYINTANUININTFIUToUNES 5 T Y
1. uadeassanlasumsmennslussduanusiufieszuinasame 0.8
2. ;qua%'ﬁeaiiﬁﬁ‘lﬁ%'umimﬂLst'“lus:ﬁwqa 0.6
3. ;ﬂua%"massﬁﬁ‘lﬁ%'unﬂsmaLmﬂuizﬁummma 1
4. ;ﬂua%"massﬁﬁ‘lﬁ%'unwsmaLl,wﬂuizﬁ'ugﬁmﬂaw?mu 1
5. ;ﬂuﬁgﬂﬂaiiﬁﬁ‘lﬁ%‘ljﬂ’ﬁmﬂLLWﬁiuizﬁUﬁﬂﬂﬁu 0.4
6. ;'ma%"maiﬁﬁﬁﬁmﬁmﬂu,w%zjmswmﬂué’nwmﬂwé’nwmwﬁa visorudediinnseiing online 0.2
7. _v"i'lim%awﬁaﬁaﬁ‘lﬁ%’umsﬂsuﬁumuansﬁmwa%'uﬁwLmﬂemﬁmmmﬁq 1
8. _v‘l"lim%awﬁaﬁaﬁchumiﬁmim'lmwé'naneﬁmiﬂimﬁuﬁwLmﬂwna%mmitwi‘laj‘léfﬁmwa%’u 1

NM5USSLAUAAUINIGIBINT

9. UNAMNTRLNIUNANUNIIWININANNATUNTETIVINTIUTIng lugrudeyangui 2 0.6

10. UNAMNTRENTAUNAINIVINTRTUANYTAIARLWUTwUiulewINATUTEYNIYINTT 0.2
FTAUVIA

11. unAMNNIFBWIaUNANNITIN SRt UaNYTAINAN LW U TIEIuTULTaRINNsUSEYNIVINTTEAY 0.4

UYR e luNTETIVINMISEAUTANeglugusdaya auusenna n.w.a. visesziley
ARENTINNIINITAANANEIIIAE NENNAINITHITUINTAITNIIVINTAMTUNTINEUNS
HAIUNIGIYINTT W.A.2556

12. unanuAsevseunanuivmsitanuilunsasivimsssivuunnafeglugiudoya au 1
Usenad n.w.. #3953 UBUAnENITUNITNITAANANEIIIRIY UENNMTINITANIITUIITAITNNG
AVINTAMIUNITNULWINAIIUNIIVINGG W.A.2556
Ouypornkochagorn, T., & Ouypornkochagorn, S. (2019). /In vivo estimation of head tissue

conductivities using bound constrained optimization. Annals of Biomedical
Engineering, 47(7), 1575-1583.
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13. UnAMuAsevsaunauivmsitanulusasivn s uuu A lisglugiudeya anu 0.8
Usenad n.w.e. w3asslaunnenIsun1sgaufnylIdnfiig nannaein1snaNsan15e15NIe
APINTEMFUMTHBUNTHAUNIIVING W.A.2556 uagnrduiaueanaatuaysinuay
Favinduuszmalimsrudunsialu uazudsl nwe/nne. nsuanely 30 Jutfuudiuiioan
Usznia (@slaieglu Bealls list) viaRawlFlumnsansivnisiiusnglugiudeya TC nguil 1
Thongkam, T., Hemavibool, K., Klamtet, J., & OQuypornkochagorn S. (2020). Potential

adsorption of leonardite for heavy metal ions removal from aqueous solution.
Srinakharinwirot Science Journal, 36(1), 177-188.

Ouypornkonchakorn, S., & Klamtet, J. (2019). Adsorption of cadmium from aqueous solution
using leonardite-bentonite ceramic as adsorbent. NU. International Journal of
Science, 16(1), 12-23.

Hemavibool, K., Hemavibool, S., & Ouypornkochagorn, S. (2018). A Study of the Pozzolanic
Property of a Variety of Bituminous Fly Ashes. Res. Unit Sci. Technol. Environ. Learning,
9(2), 169-176.

Wuttirattanarak, J., & Quypornkochagorn, S. (2018). Accumulation of Chromium in the
Cultivated Bamboo Heavy Metal Contain Conditions. Journal of Research

Unit on Science, Technology and Environment for Learning, 9(2), 177-187.

14. HauAunuNugnNY Wugdnd ndunulninazldsunisaanzidey 1
15. HAIIUNIASUNISANENTUNS 1
16. NAIIUILNNUILIUNZ DBIANTTLAVBIRAII AL THUNS 1

IﬂiﬂmiﬁwumasaaﬂLLUU’B%mswmaawm%mmﬁumwaéLm@ﬂuﬁwﬁlwémﬂé’uﬁummﬂ%qmﬁm
vhstu Tngldmadianisuas (UVAVIS spectrometer) uaznisldia3es High Performance
Liquid Chromatography (HPLC) 314141ae U34w Unv.awn. @811 170 1auf dsyan
3500058220 (2563)

17. HaUIYINFSUTYHIANN LASUNITU LI URIULN NI SYBATLAUINIGAIYINIT WA 1

Y935UTBIIMAUNITYINTTAY TilYdrunilsveinisfneninesudygyr Wunau
119991159 LA SUNITINE LN ANRE LN AT A A RUaTuN 1SN TUILAIA A ITUARAAITIALILY
Ma31n15 Wumasumdrinsluseu 5 Ydaunds uaslisunuzuuuuussanynsa

(§928eNan31158 A5.a1838 8I8NINTNT)
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(MMe199ngw) : Asst.Prof.Dr.Sukunya Ross

Al s1eazdunn1sUTIUY FIUIUNAY
2565 | 2564 | 2563 | 2562 | 2561
1 fsTentisdafildsunisusafiurrunasinmsvadudium - - - - 1
U9939NI5U87
2 | unanuidevseunanuivinisatuanysalilnaluse | - - 2 6 1

nuFuidesarnnisuszgnivinsssauuiuimanieluans
asdvnssziunanieglugruzdeyaniuyszand nw.e.
N3 038U gUAMENTTIUNITAITE ANA N6 28
MANNAIINITNANTAUNINTENTNINIVINITENTUNITINELNS
NRUNIIVINTG W.A.2556

3| unanuitevseunanudvinisianuwluansansiviniss | - 1 1 5 2
gAuuIUIYIA T oy Tugiudeya auuszaia nn.e.
N3 038U gUAMENTIUNITAITE ANANEIT16 28
MANNAIINITNANTANINTENTNNIYINITEINTUNITINELNS
HBIIUNIIYINTG W.A.2556
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NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. 9UES19855ANIASUNITHELINS lUTZAUANNITINRDTLNINUTLNA 0.8

2. UAS19ETIANEASUNITLNELNS IUSSAUYRA 0.6

3. UAIETIANASUNISLNELNS MISLAUUIUIYIR 1

4. uaeassaniasunsiweunsluszauginineideu 1

5. MUASI9ETIANEASUNISHNELNS MUSEAUEANIUY 0.4

6. nuaseassAninIsmeannsganssaludnualadnunnils wiskudediannsailing online 0.2

7. ANSITaNUNAaNEASUNITUSLLIUNIUNAITINISVDTUATWAUANIIVINIT A 1

8. sswSenisdediniunisRansanmundninaginisusafiusuinsivnisualdldiunvedu 1
N15UTLAUARUNNIVINTS
affyay soa YanTanm Rurindedl 1 Awaflan: drinfunfuninendousms (2561); ISBN 978-616-
426-119-8, ISBN(e-book) 978-616-426-118-1, @nWu. 0522561, 206 i

9. UNANMNTLNIUNANNNIIWININANNATUNTETIVINTIUTng lugrudeyangui 2 0.6

10. unAMAIEUITaUNANNITINMTATUANYIAINANNWIUTI8EULTeRINNTUsEYNIYINTg 0.2
FTAUVIA

11. unAMNNIFEWIaUNANNITIN SRt UaNYsAINAN LW U TI8uTULTaRINNsUSEYNIVINTTEAY 0.4

unud viielunsansivinssesumanteglugiusdeya anuusznia na.e. vseszideu

ﬂmzﬂssumimiqmﬁﬂﬂ'}'}iﬁﬁ’w RANLNASINITNANTAUINTAITNIIVINITAIRSUNISLIBLNSG

NAITUNIIIVINT W.A.2556

Kongprayoon, A., Ross, G. M., Mahasaranon, S., & Ross, S. (2020). Biocompatible microgel based
on poly(lactic acid) and beta-cyclodextrin for drug release Proceeding: PACCON 2020
Pure and Applied Chemistry International Conference. February 13-14, 2020,
Bangkok, Thailand.

Sukkerd, Y., Ross, G. M., Bunyodom, W., Sittichokechaiwut, A., & Ross, S. (2020). Tissue

engineering scaffold of chitosan/silk fibroin/poly(vinyl alohol) for dental bone

regeneration: Effect of crosslinker. PCT10, p.47-53.
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Kumkun, P., Ross, G. M., Mahasaranon, S., Tuancharoensri, N., & Ross, S. (2019). Crosslinked-

PVA/SS electrospun nanofibers potential use for skin tissue regeneration: Effect of

crosslinker loading on morphology PCT 9, p. 80-85.

Sonjan, S., Ross, G. M., Mahasaranon, S., & Ross, S. (2019). Fabrication and characterization of

semi-interpenetrating  network  hydrogel  scaffold of  poly(2-hydroxyethyl
methacrylate)/sericin for skin tissue regeneration: The effect of sericin loading PCT9,
p. 74-79.

Pinthong, T., Ross, S., Mahasaranon, S., & Ross, G. M. (2019). The comparison of swelling and

surface absorption performance of non-porous and porous hydrogels PCT9, p.33-37.
Daengmankhong, J., Ross, S., Mahasaranon, S., Chang, H. T., & Ross, G. M. (2019). Highly selective

release of charged species from pH-responsive unibody core-shell particles.
Proceeding: Polymer International Conference of Thailand 2019, Bangkok Thailand.

Waisarikit, A., Ross, S., Ross, G. M., Udee, N., & Mahasaranon, S. (2019). Study of the Machine
Parameter of FDM 3D-Printing for Fabricate Prosthetic Arms. Proceeding: PACCON
2019 Pure and Applied Chemistry International Conference. February 7-9, 2019,
Bangkok Thailand, p. 136-141.

Boontha, T., Ross, S., Ross, G. M., & Mahasaranon, S. (2019). Development of Paper Packaging
from Bagasse Fiber Modified with Natural Rubber Latex. Proceeding: PACCON 2019
Pure and Applied Chemistry International Conference. February 7-9, 2019, Bangkok
Thailand, p. 125-130.

Nansu, W., Ross, S., Ross, G. M., & Mahasaranon, S. (2018). Effect of Modified Coconut Residue
Fiber on Biodegradable Composite Foam Properties. Proceeding: PACCON 2018 Pure

and Applied Chemistry International Conference. February 7-9, 2018, Songkhla
Thailand, p. 44-52.

12. unaNuAsevseunanuivmsianuilunsasivmsssivuunnafeglugiudoya au 1
Usenad n.w.. w395 UBUAnENIIUNITNITAANANEI IR UENNMTINITNIITUIITAITNNG
AVINTAMFUNTITNULWINAIIUNIIVINGG W.A.2556
Sonjan, S., Ross,- G. M., - Mahasaranon, S., - Sinkangam, B., - Intanon, S., & Ross, S. (2021).
Biodegradable Hydrophilic Film of Crosslinked PVA/Silk Sericin for Seed Coating: The
Effect of Crosslinker Loading and Polymer Concentration. Journal of polymers and
the environment, 29(1), 323-334.

Ross, S. Wu, R.-S., Wei, S.-C,, Ross, G., & Chang, H.-T. (2020). The analytical and biomedical
applications of carbon dots and their future theranostic potential. Journal of Food
and Drug Analysis, 28, 677-695.

Kumkun, P., Tuancharoensri, N. Ross, G., Mahasaranon, S. Jongjitwimol, J., Topham, P. D., &

Ross, S. (2019). Green fabrication route of robust, biodegradable silk sericin and
poly(vinyl alcohol) electrospun nanofibrous scaffolds. Polymer International, 68(11),
1903-1913.
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Daengmankhong, J., Ross, S., Mahasaranon, S., Chang, H.-T., & Ross, G. M. (2019). Effect of
Precursor Structure on Unibody Core-Shell Properties and the in-vitro Study of a
Dual Anti-drug/ Drug System. Material Today: Proceedings. 17 (4), 1964-1970.

Suaduang, N., Ross, S., Ross, G. M., Pratumshat, S., & Mahasaranon, S. (2019). The physical and

mechanical properties of biocomposite films composed of poly(lactic acid) with

spent coffee grounds. Key Engineering Materials. 824, 87-93.
Suaduang, N., Ross, S., Ross, G. M., Pratumshat, S., & Mahasaranon, S. (2019). Effect of spent

coffee grounds filler on the physical and mechanical properties of poly(lactic acid)
bio-composite films. Materials Today: Proceedings, 17 (Part 4), 2104-2110.

Nansu, W., Ross, S., Ross, G. M., & Mahasaranon, S. (2019). Effect of crosslinking agent on the
physical and mechanical properties of a composite foam based on cassava starch
and coconut residue fiber. Materials Today: Proceedings, 17, 2010-2019.

Chartarrayawadee, W., Too, C. O,, Ross, S., Ross, G. M., Hongsith, N., & Ratchawet, A. (2018).
The role of stearic for silver nanoparticle formation on graphene and its composite
with poly(lactic acid). Polymer Bulletin. 75(7), 3171-3178.

Chartarrayawadee, W., Too, C. O. Ross, S., Ross, G. M., & Settha, A. (2018). A Green synthesis

and stabilization of earthworm-like gold nanostructure and quasi-spherical shape

using Caesalpinia sappan Linn. Extract. Green Processing and Synthesis. 7, 424-432.

13. UNAMNITENIDUNAMNIVINTNANUW L WNTATIVINTTEAUUILINANNeg lugrudaya au 0.8
Usenad n.w.e. w3asslaunnenIsuNsaaufnydnfiig Bannaein1snaNsan15e5NIe
APINTEMFUMTHBUNTHAUNIIVING W.A.2556 uagnrduiaueanaatuaysinuay
v o« L% < & 14 4 v o A
davindudsznialinsiudun1mald wazudsli nwa./ane. nsruaiglu 30 Yutduudiuiean
Usznaa (slieglu Beall’s list) sannuliluasansdvnisnusinglugiudeya TCI ngui 1

14. wanuRunwuiuginy wWugdnd Mdunulnivagldfunisaansdou 1
15. c;m'luﬁ’l,é’%%ﬂ'mﬂ?m%ﬁm 1
16. ;Jm'm%{fﬂﬁwmaemw’%amﬁnsszé’wqafjﬁqq“lﬁei"u,ﬁums 1
17. ;Jamuﬁmnws%'ﬂ%'ﬁaﬂuﬁlél'%'umitlsztﬁushuLnmeﬁmwav‘hLmﬁww%wn'mté'q 1

a

V95U MmNaUNIIvINIstedu lilddrunisvesnisAneuiasuusygr iWunasy
N9IYINTNATUNITREUN I AR NN UNNARUATUNITNATUUAIAN LY ARAAITIAILIAUS
939115 WWuranumadrinisluseu 5 Vdaunas wazilisunuguwuuussanynsy
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[l
v A

ANAUN sn8azRean1sUsEaY UIUNANY
2565 | 2564 | 2563 | 2562 | 2561
1 UNAIUITENTDUNAMUIVINISNANUN 1UI5E1539IA5 | - - - 1 -

sgAuutuvAiieglugiudeya anuusznia n.w.a. n3a
52 J8UAMZNTTUNITNITRANANYITIA Y NANNAIIINIS
WITUNTAITNITYINITEIMTUATHEUNWTHAIIUN
2UIN15 W.A.2556

2 | unauiteviounanudvaimsiianunluasasivanig | - - = - 1
seAuuuailieglugiudaya arudsznie nu.e. u3a
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Chaiphut, M., Ross, S., Ross, G., Suphrom, N., & Mahasaranon, S. (2020). Development of the
mulch film from poly (lactic acid) incorporated natural fillers. Proceedings: The 1st
International Conference on Advanced Materials for Printed Electronics and Sensors
(ICAMPS2020). September 10-11, 2020, Faculty of Science, Chiang Mai University,
Chiang Mai, Thailand; 2020. p. 33-38.

Khantho, B., Ross, S., Ross, G., Suphrom, N., & Mahasaranon, S. (2020). Preparation and
characterization of biodegradable film based on poly (lactic acid) incorporate with
herbal oil. Proceedings: The 1st International Conference on Advanced Materials for
Printed Electronics and Sensors (ICAMPS2020). September 10-11, 2020, Faculty of
Science, Chiang Mai University, Chiang Mai, Thailand; 2020. p. 27-32.

Chaisutthi, C., Ross, S., Ross, G., Suphrom, N., & Mahasaranon, S. (2020). Biodegradable polymer
blend of poly (butylene succinate) and poly (lactic acid) with herbal oil for packaging
applications. Proceedings: The 5th International Conference on Smart Materials and
Nanotechnology (SmartMat@2020). December 1-4, 2020, Nongnooch Garden,
Pattaya, Thailand; 2020. p. 233-238.
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Rob. lozenges in volunteer smokers. Plants, 10(7), 1336.

Ngamdokmai, N., Paracha, T.U., Waranuch, N., Chootip, K., Wisuitiprot, W., Suphrom, N.
Insumrong, K., & Ingkaninan, K. (2021). Effects of essential oils and some constituents
from Ingredients of anti-cellulite herbal compress on 3T3-L1 adipocytes and rat
aortae. Pharmaceuticals, 14(3), 253.

Buakaew, W., Pankla Sranujit, R., Noysang, C., Thongsri, Y., Potup P., Nuengchamnong, N.,
Suphrom, N. & Usuwanthim K. (2021). Phytochemical constituents of Citrus hystrix
DC. leaves attenuate inflammation via NF-KB signaling and NLRP3 inflammasome
activity in macrophages. Biomolecules, 11(1), 105.

Charoensit, P., Sawasdipol, F., Tibkawin, N., Suphrom, N. & Khorana, N. (2021). Development
of natural pigments from Tectona grandis (teak) leaves: Agricultural waste material
from teak plantations. Sustainable Chemistry and Pharmacy, 19, 100365.

Ho, Y., Suphrom, N., Daowtak, K., Potup, P., Thongsri, Y. & Usuwanthim, K. (2020). Anticancer
effect of Citrus hystrix DC. leaf extract and its bioactive constituents citronellol and,
citronellal on the triple negative breast cancer MDA-MB-231 cell Line.
Pharmaceuticals, 13, 476.

Wisitpongpun, P., Suphrom, N., Potup, P., Nuengchamnong, N., Calder, P.C. & Usuwanthim, K.

(2020). In vitro bioassay-guided identification of bioactive compounds from Moringa

oleifera Lam. Leaf against human breast cancer cells. Pharmaceuticals, 13, 464.
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Fachrunniza, Y., Srivilai, J., Wisuitiprot, V., Wisuitiprot, W., Suphrom, N., Temkitthawon, P.,
Waranuch, N. & Ingkaninan, K. (2020). Tectona grandis, a potential active ingredient
for hair growth promotion. Songklanakarin Journal of Science and Technology, 42
(6), 1352-13509.

Luetragoon, T., Pankla Sranujit, R., Noysang, C., Thongsri, Y., Potup, P., Suphrom, N.,
Nuengchamnong, N. & Usuwanthim, K. (2020). Anti-cancer effect of 3—hydro><y—B—
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carcinoma 15 cell line. Molecules, 25, 3563.

Sonyot, W., Lamlertthon, S., Luangsa-ard, J.J., Mongkolsamrit, S., Usuwanthim, K., Ingkaninan,
K., Waranuch, N. & Suphrom, N. (2020). In vitro antibacterial and anti-inflammatory
effects of novel insect fungus Polycephalomyces phaothaiensis extract and its
constituents against Propionibacterium acnes. Antibiotics, 9, 274.

Jumpathong, J., Suphrom, N., Dell, B., Khamsuk, K., Boonsrangsom, T. & Poonpaiboonpipat,
T. (2020). Screening of antibacterial activity of Goniothalamus calvicarpa extracts
against Xanthomonas axonopodis pv. citri in vitro. Chiang Mai University Journal of
Natural Sciences, 19(2), 252-264.

Luetragoon, T., Sranujit, R. P., Noysang, C., Thongsri, Y., Potup, P., Suphrom, N. & Usuwanthim,
K. (2020). Bioactive compounds in Moringa oleifera Lam. leaves inhibit the pro-
inflammatory mediators in lipopolysaccharide-induced human monocyte-derived
macrophages. Molecules, 25, 191.

Suphrom, N., Insumrong, K., Ingkaninan, K. & Boonphong, S. (2019). Gas chromatography-mass
spectrometry analysis and biological activities of hexane extract from Boesenbergia
xiphostachya (Gagnep.) Loes rhizome. Agriculture and Natural Resources, 53(5), 472-
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Jumpathong, J., Nuengchamnong, N., Masin, K., Nakaew, N. & Suphrom, N. (2019). Thin layer
chromatography-bicautography  assay for antibacterial compounds from
Streptomyces sp. TBRC 8912, a newly isolated actinomycin D producer. Chiang Mai
Journal of Science, 46(5), 839-849.

Duangjai, A., Nuengchamnong, N., Lee, L.H., Goh, B.H., Saokaew, S. & Suphrom, N. (2019).
Characterisation of an extract and fractions of Azadirachta indica flower on
cholesterol lowering property and intestinal motility. Natural Product Research,
33(10), 1491-1494.
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Kwannak, N., Buasathian, A., Kritsunankul, C., & Kritsunankul, O. (2020). Determination of

peroxide value in frying vegetable oil and gum samples by small-scale titrimetric

method. Proceeding: Pure and Applied Chemistry International Conference 2020
(PACCON 2020) (pp. FA68-FAT1), Nonthaburi: February 13-14, 2020, at Impact Forum,
Impact Muang Thong Thani, Nonthaburi, Thailand, Organized by Department of
Chemistry, Faculty of Science and Technology, Thammasat University (TU) and the
Chemical Society of Thailand (CST).
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Srinuan, C., Kritsunankul, O., & Singanusong, R. (2020). Effect of extraction conditions on

lecithin from rice bran gum and soybean gum. Proceeding: The 5™ RSU National and
International Research Conference on Science and Technology, Social Science, and
Humanities 2020 (RSUSSH 2020) (pp. 588-595). Bangkok: 1 May 2020, at the Student
Center Building, Rangsit University, Thailand.
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power ultrasound-assisted extraction of lecithin from rice bran gum. Proceeding: The
International Conference on Food and Applied Bioscience (pp. 52-56). Chiangmai:

Chiangmai University.
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Pramote, B., Waranuch, N., & Kritsunankul, O. (2018), Simultaneous atechins in Banana Peel

Extract by Reversed-Phase High Performance Liquid Chromatography, Naresuan
University Journal: Science and Technology, 26(3), 189-200.

14. wasuRunwuiugine wWugdnd Mdunulnivagldfunisaansdeu 1
15. c;m'luﬁ’l,é’%%ﬂ'mﬂ?m%ﬁm 1
16. ;Jm'm%{fﬂﬁwmaemw’%amﬁnsszé’wqafjﬁqq“lﬁei"u,ﬁums 1
17. ;Jamuﬁmnws%'ﬂ%'ﬁaﬂuﬁlél'%'umitlsztﬁushuLnmeﬁmwav‘hLmﬁww%wn'mté'q 1
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%o - dna
(nMwlng)  : dY¥r8A1EA191358 A5.692371 BUAT WAIAN
(nNMw199ngw) : Asst.Prof.Dr.Ajchara Imkum Putkham

[l
v A

a1aun s19azdsAn1TUTELIY FIUIUNAIUY

2565 | 2564 | 2563 | 2562 | 2561
1 unAMN3TensounanuIvinisinnanluasarsiving | - - - 1 1
sgAuutuvAiieglugiudeya anuusznia n.w.a. n3a
52 J8UAMZNTTUNITNITRANANYITIA Y NANNAIIINIS
NAITUIMTANINITVINITEIMTUNITLNYLNST HAIIUNTS
AYINT W.A.2556
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HAIUNINIYINITVRI1SIRTURAYIUNANGATUAL
919158UsEImENgAIINNMNININIFINTUSEUY CHECO

%o - dnNa
(nMwlng)  : dY¥r8A1EA191358 A5.692371 BUAT WAIAN
(M199nq) : Asst.Prof.Dr.Ajchara Imkum Putkham

NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. 9UES19855ANIASUNITHELINS lUTZAUANNITINRDTLNINUTLNA 0.8

2. UAS19ETIANEASUNITLNELNS IUSSAUYRA 0.6

3. UAIETIANASUNISLNELNS MISLAUUIUIYIR 1

4. uaeassaniasunsiweunsluszauginineideu 1

5. MUASI9ETIANEASUNISHNELNS MUSEAUEANIUY 0.4

6. nuaseassAninIsmeannsganssaludnualadnunnils wiskudediannsailing online 0.2

7. ANSITaNUNAaNEASUNITUSLLIUNIUNAITINISVDTUATWAUANIIVINIT A 1

8. M151939MNU9HBNHIUNITNAITUINIUNRANLNAUNNITUTLLAUA ALV INTSHe L laTunvesU 1
NMSUSSLHUAILAUINIGIBINTG

9. UNANMNREVToUNANUNIIWIMINANURIUNTETIINTTIUTINg lugrudeyangui 2 0.6

10. unANUTRYVTaUNANMNIVINTAtUANY TR uTIsUiuleInnTUTEYNI¥IN1g 0.2
FTAUYIN

11. unANNIREWIaUNANNITINMsatuanysalnanulueuduilaInnsUssyuivInsseau 0.4

WYR vIeluNTETIVIMISEAUrAneglugusdaya auusennd n.w.a. visesziley
ARLENTTUNTNTAANANYITIADY NENINANINITHIITAUNTAIITMIVINTEUTUNITINEUNS
NA9IUNINIVINTT N.A.2556

12. unarwAdevaunanudrinsiianuilunsansivinsssivunniadeglugiudeya anu 1
Usenia N2, #3e5eLlBuAnENIIINITNITRANANEIIIRIY NENNMTINITNIITUITAITNN
AINTEMTUNTHEUNINAIUNIIVING W.A.2556
Putkham, A., Ladhan,S. & Putkham, A. 1. (2019). Changing of particle size and pore structures

of calcium oxide during calcinations of industrial eggshell waste. Materials Sciences
forum, 998, 90-95.
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Putkham, A. I, Ladhan,S., & Putkham, A. (2018). Factors affecting the particle size of bio-

calcium carbonate synthesized from industrial eggshell waste. Materials

Transactions, Special Issue on Growth of Ecomaterials as a Key to Eco-Society Vi,
59(8), 1220-1224.

13. UnAuAsevseunauivnmsitanulusasivinssefuuunailisglugiudeya anu 0.8
Usenia n.w.e. w3esLlaunnEnIsaNTaRNAnyIdNfig YANNAEINITNANTANINTETNIN
APINTEMFUMTHBUNTHAUNIEIVING W.A.2556 uagnrduiaueanaatuaysinuay
Favidudszmalimsudunisialy wazuddli awe./ana. nsrumelu 30 SutfuudSuiiean
Usznne (@alaiaglu Beall’s list) wiadnunil3luasansivnisiiusnglugrudeya TC nguil 1

14. wasuRunwuiuginey Wugdnd MdunulnivagldFunisaansdou 1
15. siamuﬁlé’%’umiwam%ﬁ’m 1
16. ;Jm'm%{fﬂﬁwmaemw’%amﬁnsszé’wqafjﬁqq“lﬁei"u,ﬁums 1
17. ;Jamu%mmi%'u“lsz’fﬁaﬂuﬁlé’%'umsﬂiztﬁuchummeﬁmssuas‘hLmﬂamﬁmn'\mﬁa 1
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T - ana
(nwlng)  : dYreA1ERI19158 As.dyvd FInavas
(n199ng) : Asst.Prof.Dr.Anchalee Sirikulkajorn
fdui FgaduanNIsUsIEiY IMUIUHBU
2565 | 2564 | 2563 | 2562 | 2561
2 | unanuAdeveunanuivinisatuanysaiidnuwlusen | - - 1 - -

uFuiilasannisuszyuivinisssuununeid visluasas
Jeanisszauuandeglugrusdoya audsznia nw.e.
#3031 J8UAMZNITUNIINITANANYT FIdenanNeInIg
WI150U115815N19TYINITEIMTUNITINEUN T HAIIUNI
21015 W.A.2556

3 | unaudsensounaudvimsianavluansasivims | - - - 1 -
seuuuvAdeglugrudoya audsznia nw.e. wie

521d8UAMENITUNITNITEANANEITIA 28 NANLAUITINIST
NITUITEITNITYINITAIRTUNITLNE LIS NAITUNIS
AYINT W.A.2556

4 unANASenTounanudvnsfianawluansasivinisse | - - - - 2

fuururvAi ey lugiudaya auusznia n.w.e.
3058 U UAMENTINAITAANANEIIIA Y NANLANIINST
WA1TAUTHIINIIVINTEIMTUNTIHBUNITHAIUNIIYN
13 W.A.2556 uada1UudIauaan1da1UY aydAnazanin
Wudsznaaldnsrudunisialy wazudsld nwa./nne.
nsruanely 30 Sutuusuiieenusznia (@dliegly Beall's
list) W3oRnuslFluasans Fvnisiiusnglugrudeya TCI

ngu 1

SAUTIUIUNAIIUNIIVINTTZNINGY 2565-2561 4 WAy
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%o - dnNa
(nwlng)  : dYreA1ERI19158 As.dyvd FInavas
(n199ng) : Asst.Prof.Dr.Anchalee Sirikulkajorn

NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. 9UES19855ANIASUNITHELINS lUTZAUANNITINRDTLNINUTLNA 0.8

2. UAS19ETIANEASUNITLNELNS IUSSAUYRA 0.6

3. UAIETIANASUNISLNELNS MISLAUUIUIYIR 1

4. uaeassaniasunsiweunsluszauginineideu 1

5. MUASI9ETIANEASUNISHNELNS MUSEAUEANIUY 0.4

6. nuaseassAninIsmeannsganssaludnualadnunnils wiskudediannsailing online 0.2

7. ANSITaNUNAaNEASUNITUSLLIUNIUNAITINISVDTUATWAUANIIVINIT A 1

8. M151939MNU9HBNHIUNITNAITUINIUNRANLNAUNNITUTLLAUA ALV INTSHe L laTunvesU 1
NMSUSSLHUAILAUINIGIBINTG

9. UNANMNREVToUNANUNIIWIMINANURIUNTETIINTTIUTINg lugrudeyangui 2 0.6

10. unANNITBVTEUNAMUITINMTRTUANY saInANNNTuTeuFulaINNIsUsEY YIS 0.2
FTAUYINA

11. unANNIREWIaUNANNITINMsatuanysalnanulueuduilaInnsUssyuivInsseau 0.4

WYR e luNTETIVINMISEAUTAneglugusdaya auUsenna n.w.a. visesziley
ARLENTTUNTNTAANANYITIADY NENINANINITHIITAUNTAIITMIVINTEUTUNITINEUNS
NA9IUNINIVINTT N.A.2556

Kramwon, P., & Sirikulkajorn, A. (2020). Development of carbazole-based colorimetric sensor
for selective detection of cyanide, carbonate and phosphate anions in water,
Proceedings in Pure and Applied Chemistry International Conference (PACCON 2020),
IC18 -IC23.

12. UNAMNIREUIBUNANNIBIMSNANUW YN TATIVINTTEALUIITIATIglugudaya A 1
Usenia n.w.e. #395LlBunnENIIINITNITRANANE1IIRIY NENNMTINTITANIITUITAITNNG
AYINTINTUNTHEUWIHAIIUNINIVING W.A.2556
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Tammachote, J., Thanomsak, S., Punyain, W., Sirikulkajorn, A. & Tomapatanaget, B. (2019).
Colorimetric N-butyl-3,6-diamidecarbazole-based chemosensors for detection of
fluoride and cyanide anions. Spectrochimica Acta Part A: Molecular and

Biomolecular Spectroscopy, 214, 384-392.

13. UnAuAsevseunauivnmsianualusasivnssefuuunalisglugtudeya anu 0.8
Usenaa n.w.e. w3esLlaunnEnIsINsaRNAnyIdnfig YANNAEINITNANTANINTETNIN
APINTEMFUMTHBUNTHAUNIEIVING W.A.2556 uagnrduiaueanaatuaysinuay
Favinduuszmalimsudunisinlu uasudsli nwa./nne. nsruaneTu 30 Jutiuudduiiean
Usznne (@alaiaglu Beall’s list) wiadnunil3luasansivnisiiusnglugrudeya TC nguil 1
Sirikulkajorn, A., Kumchoo, J. & Kunchadchai, T. (2018). Colorimetric sensor from nitrocarbazole

derivatives for anion determination. Srinakharinwirot University Journal of Science
and Technology, 10(19), 170-185.
Tammochote, J. & Sirikulkajorn, A. (2018). Selective colorimetric detection of cyanide and

fluoride from carbazole possessing nitro-azobenzene. KKU Science Journal, 46(1), 24-

37.
14. wanuRunwuiuginy wWugdnd Mdunulnivagldfuniseansdeu 1
15. c;m'luﬁ’l,é’%%ﬂ'mﬂ?m%ﬁm 1
16. ;Jm'm%{fﬂﬁwmaemw’%amﬁnsszé’wqafjﬁqq“lﬁei"u,ﬁums 1
17. ;Jamuﬁmnws%'ﬂ%'ﬁaﬂuﬁlél'%'umitlsmﬁushuLnmeﬁmwav‘hLmﬁww%wn'mté'q 1
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(nwlne)  : AY8AERT19158 AT.9%8 e
(n199nq) : Asst.Prof.Dr.Uthai Wichai
Al 519az19eAN15UTZIEU FIUIUNAY
2565 | 2564 | 2563 | 2562 | 2561
1 UNAMNATENIoUNANNIVINTSTA ARANIUITEsIvINIg | - 1 1 1 -

sgauuIurAiiaglugiudeya anuusznia n.w.a. n3a
521 UANENTIUAITNITAANANYITIA Y NANLNMUIANIS
WATAUTEIININTVINITEIMTUNITLHEUNTHAIUNIY
Y15 W.A.2556

2 | unauddevseunanuivinsianuwluansarsivang | - - - 1 1
seAuuuAi lieglugrudaya arudsznie naw.e. u3e
szideuanznITuNIsaauAnEIdfnag naninuginIsHaITIUN

91381INNIBINTEMTUNITNEUNTHAIIUNIIVINGG WA
2556 wagaUuiausanidatueyltuazdninlulsene
Tinsuidunsialy wasudsli awe./nna. nsrunelu 30
Futfuudfuiieanusznia (@daiaglu Beall’s list) vioAfiuw
Plumnsansivnsivannglugiudoua TC nguil 1
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%o - dnNa
(nwlneg)  : JYeA1EnI19158 as.9vie AT
(n199nq) : Asst.Prof.Dr.Uthai Wichai

NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. 9UES19855ANIASUNITHELINS lUTZAUANNITINRDTLNINUTLNA 0.8

2. UAS19ETIANEASUNITLNELNS IUSSAUYRA 0.6

3. UAIETIANASUNISLNELNS MISLAUUIUIYIR 1

4. uaeassaniasunsiweunsluszauginineideu 1

5. MUASI9ETIANEASUNISHNELNS MUSEAUEANIUY 0.4

6. nuaseassAninIsmeannsganssaludnualadnunnils wiskudediannsailing online 0.2

7. ANSITaNUNAaNEASUNITUSLLIUNIUNAITINISVDTUATWAUANIIVINIT A 1

8. M151939MNU9HBNHIUNITNAITUINIUNRANLNAUNNITUTLLAUA ALV INTSHe L laTunvesU 1
NMSUSSLHUAILAUINIGIBINTG

9. UNANMNREVToUNANUNIIWIMINANURIUNTETIINTTIUTINg lugrudeyangui 2 0.6

10. unANAIReUTaUNAMNNITINMTATUaNYIINANLWlUTI8UEULTeRINNTUTEYNIYINTT 0.2
FTAUYINA

11. unANNIREWIaUNANNITINMsatuanysalnanulueuduilaInnsUssyuivInsseau 0.4

WYR e luNTETIVINMISEAUTAneglugusdaya auUsenna n.w.a. visesziley
ARLENTTUNTNTAANANYITIADY NENINANINITHIITAUNTAIITMIVINTEUTUNITINEUNS
NA9IUNINIVINTT N.A.2556

12. unarwAdevaunanudrinsiianuilunsansivinsssivunniadeglugiudeya anu 1
Usenia N2, #395LlBunnENIIINITNITEANRANE1IIRIY NENNMTINITNIITUIITAITNNG
FPINTAMTUNITIHLNINAIIUNINIVING N.A.2556
Laolob, T., Bunyapraphatsara, N., Waranuch, N., Pongcharoen, S., Punyain, W., Chancharunee,

S., Sakchaisri, K., Pratuangdejkul, J., Chongruchiroj, S., Kielar, F., & Wichai, U. (2021).
Enhancement of Lipolysis in 3T3-L1 Adipocytes by Nitroarene Capsaicinoid Analogs.

Natural Product Communications. 16(1), 1-13.
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Sujittra, P., Mekkapat, S., Bunthip, C., Deepuppha, N., Rutnakornpituk, B., Wichai, U., &

Rutnakornpituk, M. (2020). Design of polyester structure in amphiphilic copolymer
coated on magnetite nanoparticle: Effect on loading and sustaining release of
indomethacin. Surfaces and Interfaces, 20, 100523-100530.

Deepuppha, N., Khadsai, S., Rutnakornpituk, B., Wichai, U., & Rutnakornpituk, M. (2019).

Multiresponsive poly(N-Acryloyl glycine)-based nanocomposite and its drug release

characteristics. Journal of Nanomaterials, 8252036, 1-12.

13. UnAuAsevseunauivnmsitanalusasivinssefuuumailisglugtudeya anu 0.8
Usenia n.w.e. w3asLlaunnEnIsuNTRaNAnyIdnfig YaNNAEINITNANTANINTETNIN
FYINTEMTUNITHEUNWIHAIUNIIVINGG W.A.2556 wagarduinauadntaaiuaydnuas
Favidulszmelimsudunisialy uazuddli awe./ana. nsrumelu 30 SutfuudSuiiean
Usznne (@alaiaglu Beall’s list) viadnunil3luasansivnisiiusmnglugrudeys TC ngul 1
Paengphua, P., Wichai, U., & Chancharunee, S. (2019). An Efficient Synthesis of Imidazo [1, 2-

al pyridines. Naresuan University Journal: Science and Technology, 27(3), 43-54.
Mukthung, C., Chancharunee, S., Kielar, F., Pongcharoen, S. & Wichai, U. (2018). Capsaicin

derivatives containing indole and nitroindole for improved anti-inflammatory activity.

Naresuan University Journal: Science and Technology, 26(3), 157-169.

14. mauRuwuRugiY Wugdnd Adunulmivaglduniseansdeu 1
15. c;m'luﬁ’l,é’%%ﬂ'ﬁaﬂ?m%ﬁm 1
16. ;Jamu%ﬁ"faﬁwmamuvﬁaaaﬁﬂsszé’wﬂafjﬁflﬂﬁﬁﬂLﬁums 1
17. ;Jamuﬁmnws%'ﬂ{fé’aﬂuﬁlél'%'un'mlsztﬁushuLnmsﬁmwav‘hLmﬁamﬁmmmﬁq 1
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%a—aqa
(nelng) -
(N199ng) : Asst.Prof.Dr.Filip Kielar
Al 519az19eAN15UTZIEU FIUIUNAY
2565 | 2564 | 2563 | 2562 | 2561
1 UNAMNITENI oUNAUI VN AR AW IUIIsEITIVINTS - 3 - -

sgauuIurAiiaglugiudeya anuusznia n.w.a. n3a
52 d8UAMZNITUNITNITRANANYITIA Y NANINAIINIS
WI1TUIITAIINITYINITEINTUNITLHEUN T NAIIUNS
21015 W.A.2556
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HAIUNINIYINITVRI1SIRTURAYIUNANGATUAL
919158UsEImENgAIINNMNININIFINTUSEUY CHECO

%o - ana
(mwlne)  :-
(N199ng) : Asst.Prof.Dr.Filip Kielar

NAUNIIIYINITANUN NN TFIUEoUNES 5 U Wwitin

1. 9UES19855ANIASUNITHELINS lUTZAUANNITINRDTLNINUTLNA 0.8

2. UAS19ETIANEASUNITLNELNS IUSSAUYRA 0.6

3. UAIETIANASUNISLNELNS MISLAUUIUIYIR 1

4. uaeassaniasunsiweunsluszauginineideu 1

5. MUASI9ETIANEASUNISHNELNS MUSEAUEANIUY 0.4

6. nuaseassAninIsmeannsganssaludnualadnunnils wiskudediannsailing online 0.2

7. ANSITaNUNAaNEASUNITUSLLIUNIUNAITINISVDTUATWAUANIIVINIT A 1

8. M151939MNU9HBNHIUNITNAITUINIUNRANLNAUNNITUTLLAUA ALV INTSHe L laTunvesU 1
NMSUSSLHUAILAUINIGIBINTG

9. UNANMNREVToUNANUNIIWIMINANURIUNTETIINTTIUTINg lugrudeyangui 2 0.6

10. unANAIReUTaUNAMNNITINMTATUaNYIINANLWlUTI8UEULTeRINNTUTEYNIYINTT 0.2
FTAUYINA

11. unANNIREWIaUNANNITINMsatuanysalnanulueuduilaInnsUssyuivInsseau 0.4

WYR e luNTETIVINMISEAUTAneglugusdaya auUsenna n.w.a. visesziley
ARLENTTUNTNTAANANYITIADY NENINANINITHIITAUNTAIITMIVINTEUTUNITINEUNS
NA9IUNINIVINTT N.A.2556

12. UNAMNIREUIBUNANNIVIMSNANUR YN TATIVINTTEAUUIITIATeglugudaya 1
Usenia N2, #395LlBunnENIIINITNITEANRANE1IIRIY NENNMTINITNIITUIITAITNNG
AYINTINTUNITHEUNTHAIIUNIIVING W.A.2556

Dunajova, A. A, Gal, M., Tomcikova, K., Sokolva, R., Kolivoska, V., Vaneckova, E., Kielar, F. &

Naumowicz, M. (2020). Ultrasensitive impedimetric imunosensor for influenza A
detection. Journal of Elctroanalytical Chemistry, 858, 113813.
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Cierna, M., Naumowicz, M., Birosova, L., Krahulec, J., Soolova, R., Kolivoska, V., ... Kielar, F. &

Gal, M. (2020). Study of permeabiliztion of bacterial membrane by electrochemical
methods. Journal of Electroanalytical Chemistry, 857, 113761.
Phonchai, N., Khanantong, C., Kielar, F., Traiphol, R. & Traiphol, N. (2020). Enhancing thermal

and chemical sensitivity of polydiacetylene colorimetric sensors: The opposite effect

of zinc oxice nanoparticles. Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 589, 124459.

13. unAuAsevsaunauivmsitanalusasivinssefuuunailisglugtudeya anu 0.8
Usenia n.w.e. w3esLlaunnenIsaNsaaNAnyIdnfig YaNNAeINITNANTANINTETNIN
AINTEMFUMTHBUNTHAUNIEIVING W.A.2556 uagnrduiauaanaatuaysinuay
Favidulszmealimsudunisialy uazuddli awe./ana. nsrumelu 30 futfuudSuiiean
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Kongprayoon, A., Ross, G. M., Mahasaranon, S., & Ross, S. (2020). Biocompatible microgel based

on poly(lactic acid) and beta-cyclodextrin for drug release Proceeding: PACCON 2020
Pure and Applied Chemistry International Conference. February 13-14, 2020,
Bangkok, Thailand.

Sukkerd, Y., Ross, G. M., Bunyodom, W., Sittichokechaiwut, A., & Ross, S. (2020). Tissue

engineering scaffold of chitosan/silk fibroin/poly(vinyl alohol) for dental bone

regeneration: Effect of crosslinker. PCT10, p.47-53.
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Kumkun, P., Ross, G. M., Mahasaranon, S., Tuancharoensri, N., & Ross, S. (2019). Crosslinked-

PVA/SS electrospun nanofibers potential use for skin tissue regeneration: Effect of

crosslinker loading on morphology PCT 9, p. 80-85.

Sonjan, S., Ross, G. M., Mahasaranon, S., & Ross, S. (2019). Fabrication and characterization of

semi-interpenetrating  network  hydrogel  scaffold of  poly(2-hydroxyethyl
methacrylate)/sericin for skin tissue regeneration: The effect of sericin loading PCT9,
p. 74-79.

Pinthong, T., Ross, S., Mahasaranon, S., & Ross, G. M. (2019). The comparison of swelling and

surface absorption performance of non-porous and porous hydrogels PCT9, p.33-37.
Daengmankhong, J., Ross, S., Mahasaranon, S., Chang, H. T., & Ross, G. M. (2019). Highly selective

release of charged species from pH-responsive unibody core-shell particles.
Proceeding: Polymer International Conference of Thailand 2019, Bangkok Thailand.

Waisarikit, A., Ross, S., Ross, G. M., Udee, N., & Mahasaranon, S. (2019). Study of the Machine
Parameter of FDM 3D-Printing for Fabricate Prosthetic Arms. Proceeding: PACCON
2019 Pure and Applied Chemistry International Conference. February 7-9, 2019,
Bangkok Thailand, p. 136-141.

Boontha, T., Ross, S., Ross, G. M., & Mahasaranon, S. (2019). Development of Paper Packaging
from Bagasse Fiber Modified with Natural Rubber Latex. Proceeding: PACCON 2019
Pure and Applied Chemistry International Conference. February 7-9, 2019, Bangkok
Thailand, p. 125-130.

Nansu, W., Ross, S., Ross, G. M., & Mahasaranon, S. (2018). Effect of Modified Coconut Residue
Fiber on Biodegradable Composite Foam Properties. Proceeding: PACCON 2018

Pure and Applied Chemistry International Conference. February 7-9, 2018,
Songkhla Thailand, p. 44-52.
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Sonjan, S., Ross,- G. M., - Mahasaranon, S., - Sinkangam, B., - Intanon, S., & Ross, S. (2021).
Biodegradable Hydrophilic Film of Crosslinked PVA/Silk Sericin for Seed Coating: The
Effect of Crosslinker Loading and Polymer Concentration. Journal of polymers and
the environment, 29(1), 323-334.

Ross, S. Wu, R.-S., Wei, S.-C., Ross, G., & Chang, H.-T. (2020). The analytical and biomedical
applications of carbon dots and their future theranostic potential. Journal of Food
and Drug Analysis, 28, 677-695.

Kumkun, P., Tuancharoensri, N. Ross, G., Mahasaranon, S. Jongjitwimol, J., Topham, P. D., &

Ross, S. (2019). Green fabrication route of robust, biodegradable silk sericin and
poly(vinyl alcohol) electrospun nanofibrous scaffolds. Polymer International, 68(11),
1903-1913.

Thongsaw, A., Sananmuang, R., Udnan, Y., Ross, G. M., & Chaiyasith, W. C. (2019). Speciation of

mercury in water and freshwater fish samples using two-step hollow fiber liquid phase
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microextraction with electrothermal atomic absorption spectrometry. Spectrochimica
Acta Part B: Atomic Spectroscopy, 152, 102-108.
Thongsaw, A., Udnan, Y., Ross, G. M., & Chaiyasith, W. C. (2019). Speciation of mercury in water

and biological samples by eco-friendly ultrasound-assisted deep eutectic solvent
based on liquid phase microextraction with electrothermal atomic absorption
spectrometry. Talanta, 197, 310-318.

Thongsaw, A., Sananmuang, R., Udnan, Y., Ross, G. M., & Chaiyasith, W. C. (2019). Dual-cloud

point extraction for speciation of mercury in water and fish samples by electrothermal

atomic absorption spectrometry. Spectrochimica Acta - Part B Atomic Spectroscopy,
160, 105685.
Chartarrayawadee, W., Too, C. O. Ross, S., Ross, G. M., & Settha, A. (2018). A Green synthesis

and stabilization of earthworm-like gold nanostructure and quasi-spherical shape

using Caesalpinia sappan Linn. Extract. Green Processing and Synthesis. 7, 424-432.
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Baosaree, J., Rakharn, N., Kammee, D., Pengpajon, P., Sriaphai, S., Sittijanda, S, Namahoot, J. &

Mopoung, S. (2018). The effect of rice husk charcoal and sintering temperature on
porosity of sintered mixture of clay and zeolite. Indian Journal of Science and
Technology, 11(8), 1-12.
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lam-khong, P., Muchan, P., Sriprang, N. & Nithitanakul, M. (2019). Synthesis and characterization

of a new phase of non Na-loaded analcime zeolite by microemulsion technique.
Solid State Sciences, 96, 105956.
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Phetphaisit, C. W., Wapanyakul, W., Chuachuad, W. C. & Sriprang, N. (2018). Selective adsorption
of indium ions on polyacrylamido-2-methylpropane sulfonic acid-grafted-natural
rubber. Songklanakarin Journal of Science and Technology, 40(5), 1167-1174.

Baosaree, J., Rakharn, N., Kammee, D., Pengpajon, P., Sriaphai, S., Sittijanda, S., Naudom, U.,
Sriprang, N., Namahoot, J. & Mopoung S. (2018). The effect of rice husk charcoal and
sintering temperature on porosity of sintered mixture of clay and zeolite. Indian

Journal of Science and Technology, 11(8), 1-12.
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