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ELO3 a3uneviud] uazshujiRnsmsdvinemansuazadamanifiugm (afl Nand
Fiinen adinenans @ weluladansaume uasdial) lneg1egndos
ELO4 a5unequd) wasAmiumuall 4 @191 (1pfdun3d wilelunid wailiildnd uaz
wIAsEn) uasialiussendldegnegnaes
ELO5 85U1858UUU3MSInNISANAIN 1SO kasunsgunulaensieresujifinislaege
anAeg
ELO6 vihUftRnmsmanil uayltiedesiioinsginani (afidunds wfloduvid il

¥ a wa a

WaAnd wiltasedt wasalivssand) laegregndes uazdasndenuunsgiuiesljufinised
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ELO7 Wannuimaalinuszyndluniseaniuunismaaes wndaym uazefusignainiin

31nNsViUURNsuAd

ELO8 WnAnusniead afidl wazn1siasesiideiaavuiussenaldlun1siney uazns

YMUITYINGIANENS

ELO9 & aansaanugmiaivinisieguuuunindeu n1sussens sauvenisdoansly
Finuszdriulagldnrnilneuaznundenguliegiagneies

ELO10 donltineluladasaumnalunisdoansidodisgniesuazimangay

ELO11 Bousldsenuies tiethanudinldusleiyvviedesennisvinay

2. uHURAIUIUIUUTS

LHUNRIUT/AUABULUAY

nagns

¥
a

NANFIN/AIUT

1. MRuTEUULaY
NITUIUNTIANITISUNNT
geulitudiadulunusn
ANWAIYBINIINYNYAD
Juaud auins {317 uay
pillaluy@

3 T
A =

1. umInenaesinundadenugiun
Sudusionsuantdinidaanm
wagvanansazinanlelunisiau
AN NUER
1.1 af19inusssnesnnsd
Knowledge Based Society
medndrtinvesrnullsliliseu
1.2 illnanusaiaun
AYITINQUAIIAULBINIITEUY
e-Learning FaNBIRAUIN
wazian1se1aUseine (Division
of International Affairs and
Language Development) 3¢
Dumbhwaduayuy
2. MUINTFUIMITOUTAUNANGAT
daaunnlagyandn Uaudialvidniny
aunsalunisuseyndkazy suInIs
A3lagsn unldlunisuiianuny
TN Tadensiiviadlunisiaun
UssinaliviniiouivenseUseinealu
dnulangay s Ataniuiaanissui 21
oy
2.1 3aliinsnIvaeukas Ul
wanansnn 5 U

o

1. auUsznnnisedngUszdntves
v dnasslsfunsiam
N3IANTsEuMsaeulvitdn

2. 11BNa"5 UAB.2 WNUNTEUS
V99518791 (UAB.3 Uag UAB.4
WAiK) WAZHANISISUIYRITIEIN
(UAB.5 WAY 1AD.6 Lw) Tawysal
3. fdnazavaiinisinaunIeania
Anw wagrilassnuainnay

4. furunsiFeuivesseinenu
HANNTL3EUSVRITEIVWNTIEIN
5. SouazveinsaeuinuInIgIl
ANSH AL AEITIVANERS
vun

6. SovavvamasAdeildan

'
aaa

ednusszaulIygInsniing
ANNALNEILNS

7. ATuuaAsveNan Uiy
Auianelavesyldiudiniuns
AoLdainsziuasnsuiledami
Antulunsia

8. 9191381ul (1) nnAu LAy
nsUguilmavisoruieIunIg
NI IIUNTADY
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BHUNAIUT/AUABULUAY

nagmns

NANFI/AIU

2.2 falisinsiaSuvinweanui
AYIDINOY WATEINIIH
doansld

2.3 IAYINTINNIATINABNYL/
AA3FUUIEETUTIEI
g ielvindAnldifuienis
Ussgnavnadiiueans
u 9

2.4 Wiidnvilassnumsaiiag
Hnavnafnwinnau

2.5 A91983N15UTEEUNANTS
aou iloUuuseUszansam
N3aaulAEAULDY

9. $9YALVDITIWIVNANIZATY
wruafiUadeuiiineinsainaia
§5N0NYW/NATTUIUTTEEWLAY
oghaten 1 s

10. Sovavvosianiaauniw
SanquRTUANE NN T
UNNINLIRUAINUA

11. Sovazvvosianiaoumalulad
ANTAUNARN U LA LT
UAINYIFEANNUA

12. Sovavvosiadfinfilnsur/
Usenouendndasylu 1 U nas
duSansanw

13. Sovavvosian/ Sudiniid1se
msfneluudradradodesdy
FLAUTIALATUIUIYA

16. $runulpsens/Aenssy 7
AuaSUANEITUITYSTIN LHuday
aAA ANUSURRATDU TINDINTT
a¥AndniinansisaurliiAntunes
Judnsiudwandou

15. AvuuuadsvaIranisUszdiy
muianelavesldUndinluau
ASITURALATESTIN TIULUR
ATTYIUTTUAUIVITN

2. fiwwmangaslyidainy
NuatvaonadonuanIig
nsaidagtu dunsgu
T§Sufind feUszasrvos
FIAULAZADUAUDA
AANALIITY

1. Uszillunangnsineiiinsanayyal
MelulazAeUaNUMIINY 1Ry

2. anufianelavestuninuasly
Unudin

3. finmunuiAsundasiuainy
ADINNTVRIEUTENOUNTAUAIVIIY

vl

1. nan1sUsziiunangnsing
AnsenanAiinglulazaeuen
UAINYITY

2. gansuseidiuanuiianela
Unudinuazdlddnudin

3. szauAuianelavesidnt
anvhe/Tudielindseganm
NANEA

4. sgaupuianalavaarly
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BHUNAIUT/AUABULUAY

nagmns

NANFI/AIU

4. dr919mnusein1sMsldUaudia
auiyadl waraduiianelavedly
Unudin

5. dalvisinsusudsamdnansyn 5 U
viomuAINzaNNo T
Useansnmn

UnudinnilsoUndinlval
5. UM sUTUUTImangns

3. WAIUNTZUU Lag
NITUIUNTINNITISIUNT
aou WaluNTidn
ThuszanSam ladudin
fiflnainn AusTIN
9395551 JAu
SUNAYUADEIAN LAy
Seuslinaendin

1. d@sunN13IYIeNaNIUTENBUNNS
dou 31 Honnsaeu ez
waluladansaunafivanzaudndu
NM3L38UNITEDY

2. TwnalulaBasauwma Wion153anas
NsiSguNTaRY waratiuayunIsiseus
Yomangns wavduasurinuelvlidnla
finseuimenuastldnasniin (life-
long learning)

3. dalwillasenis/Aonssu Tidaady
ANSITUITLTITU ANUEIARAIY
SulineU Ldudas SIUBIN1TES
Indrdnansisaliifintusgradiiy
wavfufinsfudsndey

4. Wauszuuenssnusnw i
Uszansnmegremoiies

1. suUseNus199eUsEINUves
nA3w AseassTwiuntswau
NITUVIUNTNITIANITLTIUNTAOU
Laznsindemeluladansaume
Tumsaduauundngms

2. MSINDUTUNAIUITEUUD15E
fiusnw

4. WHUNRIUIYAAINTAY
mM33eunsaeu eusu
SLUUNSLEUNTADULAY
M5UsEUNAU89819158
AUINATTIUNANITTEUT
W1 5§y

1. dnlvidnisuaniudsuvinus Tnsenis
Hnausu TassnsAnwgaiuun
AUNASEL DU TUTEUUNSSBUMSaeU
fuudisouduaudnanauasiidusoy
TunsiSguiTiuiuseningiseuuas
Haou nsvurumsSeusndandnliiiy
Tifn Tirummannis wagiuun

2. daauatvayulvinunansdidiousy
Usgauduuun wasnsfny1ndu

1. PulasInsNsiaIuinye
N5EOU/NSUTLEUNABI1SEA
HANSEEu 5 f1u

2. Msansrmsiiiednousy
Useauduaun wasmsfinyinau
YDIAUIANTY

3. sgeuanuianelavesidnne
INYEN5aaUV9819158

5. USuUsanangmnsinen
ANFASUTS ANU13YAL

1. Wavangmslagdiiugiuain
VangasluseRuaIng

1. ANASUAIRIAMENTIUNTUINNS
VANgNS/e1SESURAYEU
MaNgNs/e1NseUsEImEnans
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BHUNAIUT/AUABULUAY

nagmns

NANFI/AIU

Tnpsgrulaisiining
N3¥1329N159ANANY
INYIAENS IBuag
winnssumuuall

2. IAENTIUNTUITMIVENENT/
NI FURATBUNANGNT/019158
Uszdmdngns AnsUsssuuaziona
msduiunsednaasineme

2. 189U TUTLYUAULNTIUNS
USMIVANENS/81A7 585 uRnvey
MaNgNs/eseUsEImangns

3. NASUSUUTIMANERS

4. Sorarveie1315dusEn
wangasilausaalunsussyy
AMTUNSANIUNUVRINANE AT
yndunou
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WU 3 STUUNITIANTSANE N13ANTUNTS uazlaseaievamdngns

1. SEUUNNSIANTSANEN
1.1 s2UU
sguuninia lag 1 Unsdnen wusesntdu 2 ananisAnwiund 1 anans@nwund i
syeghan@nuliiesnin 15 dUnu
1.2 msiansAnwninggioy
fimsdnnsiseunisasuniaggseudmiuwunsfinu WL lnefisseziainisdnw Lides
N1 8 dUani
1.3 A1siiguAgsrulginluszuuniInig
Taid]
2. maandun1vangns
2.1 Munazanlunisaiunisiseunisaou
U-178715719n15UNA

AANTANYIAY \Wiau Nguieu - fanAy
nensAnyIUany \Wou weAINIgY - Huna
MansAnwggieu \Waw ey - dquieu

2.2 puantAvasgidrine
2.2.1 giinAnerdInyey1nIniedvnig

1 ugidnsansdnuiszdusisoudnuineuvats n3ewfiouivia 3
nsEnsaAnvSnsTuses

2. \Bugifisanoudauss uarlidulsedndeioussduduglassasiensinu

3. linededlnsmudivnnuivesmaisigalvidian GuusauRefingzyinlag
Uszum viseauRnayiny

4. inegndndosen wiognlasenainantunisdnwile 9 wszanuiamg

ANNUTENG#A
2.2.2 A AnuuangnsuIa1ninidiznnig wey 2 WIL doefinnaudARaAunil
1. idsdnwoglussdvuiynind (Fudi 2 sedvued ausingimans
UNINYIYULSAS

2. aa‘um'%m&J%émﬁugmﬁwé’ﬂqmﬁmum

3. danuimaAvimsakariinan1ssey (GPA) Tgigndn 2.50

4. runsdunealanaaenssINsERRIRnRRaAv ARty

5. W1un1soUTHLAT sANNT NN TUFURIL WIL anulasanis/Aanssud
AAdTfvuRs Ul 12 Falu
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2.23 fibrdnwmdngasygniuvuiutineinnstesdipuaudiiududed
1. dosduddnsansfnusziudseufnuineulatevsomisuwn lnefiazuwuy
wdvazaniliifosnin 3.00 NS 4 sEFUAzLLUMBLiE UL
2. AnamaseulundnansUSygnsuuuinmiimadginislivesnda 3.00 yn
aansinw ails Tuseninamsnulundngasuganduvuiamtmeinns manamsdnule
aansAnwmilainanisiFousiinga 3.00 915U 4 sERUAzLUUMS BB AziiedndiTeunie
AasaNURAluMIANYIMENanTUTYYI9SWUUATIMTMNAYINTT
2.3 Jgywnvaslidawsnidn
1. fugruanudvesidniidunGouuandnaty fandunlaisiunsuaruonindudls
AzuuLMIaoUireutie vieldFumsleuthemananuiividu
2. Jgymanmsususanmsiseulussautisendnuundussauumineae
2.4 nagnslumsandunisiveudlvdaym / dedrinvesidnlute 2.3
1. Tasamsuguimeaddnlniuay Chemistry Camp dm¥uiidndudil 1 yndlned
wszasdlviquileuysufiunug uaswdsusdmiumadeulusefuamined
2. mednnilszuuennsdiusnuiinesiamuguaidasluis ssmsiTounaznsusui
dmsunsseulussivamanedy

2.5 wnumssuliBauasansanisdnuluszes 59

A UnsAne
2565 2566 2567 2568 2569
U7 1 100 100 100 100 100
ST 2 ] 100 100 100 100
ST 3 . : 100 100 100
7 4 ] : ] 100 100
591 100 200 300 400 400
Sruuiandianen - - - 100 100

dUTINTANW




2.6 qUUISUIUAIULLNY
2.6.1 Ussuaun15auUsENISI85U

17

. v Yauuszana
S19aZLR8ATIYSU
2565 2566 2567 2568 2569
ANSSIUL e
— 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000
ANSANEN
5915185V 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000
2.6.2 Uszanaun159udssunais1eang
swadenseTeaUlanunuintulingn 9 dewialuil
o , Yaudszauna
S19a2128MNS18318
2565 2566 2567 2568 2569
1. ANRNBUBNU 300,000 600,000 900,000 1,200,000 1,200,000
2. l9ann 190,000 380,000 570,000 760,000 760,000
3, ’3'?16] 160,000 320,000 480,000 640,000 640,000
q. ﬂ?ﬁﬁu% 900,000 1,800,000 2,700,000 3,600,000 3,600,000
593518318 1,550,000 3,100,000 4,650,000 6,200,000 6,200,000

e : sulszanuseulareeluwiasUuiaznuanduiissnsuszain

2.6.3 Uszananisanlddnenasialunisuantudin Wuky 15,500 U Aaausad

s1en1sA g AldTesatian 1 au (Um)
1. Alga1e5e3UURng 91w 8 5183 10,035
2. anaduayulusnginlasanuail 2,000
3. AlranglulasinIsuazAanssusnge 8301A7Y 1,465
4. ANUTMTIANTNANER 1,000
5. mlganelunisiaunsludmeseivianiafing 1,000

1 Y
squA1lgIe

15,500
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2.7 STUUMTAN
M wuudtugen
| wuumdlnashudedsiiuiilundn
| wuumslnakudeunsawuazidsadudendn
aa a o A v .
- wuumslnamedidnmsedindfudendn (E-learning)
| wuumslnamsdunesiun

2.8 msiisulaunulena s1e3vuazn1samziisussutIuNmIINends
fanfiasdnuluantugeudnwduindeu Weddnulundngasd aunsafieulountae
Anly el fuluanuussnianssnsasAnunsnisuasdetidunmingndoutsens 71dae Msanusyay
USeyey 193 w.A. 2559

3. anNgATUaAzaNsELaoy
psAUszneuveIndngns wiadumnainiaenadesiuiifuunlilunasinnsguvdngnsves
nsEnTIANYIEAT deil
3.1 ndngns
ndngnsinermansiudia a1vivied vdnaasuiulss wa. 2565 d9iavun 3 Loy
nsdne Tnef@nanunsaidenSeuiios 1 wuun1sne 990 3 wuunsine delull
- USQUeyIm3nnalvang W 1 anfafne,
- USUey1aann93wng wiu 2 WIL
- U3 M nuUAIRTNINITING
3.1.1 Swauniaein aunsesvidngasiitd
- USeugeamadvng w1 andadnen dunulidpsnia 126 wihuna
- USUey1eann93wng wiu 2 WIL Trunuliitpsnii 126 wihuna
- Uy msuuuAIiImI9InIng Tuaulddesni 138 wihwuna



3.1.2 Taseadradngns
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. wangnsusuuge NANgNs
LN uAd.1 * ! o
. o ~ W.A. 2565 Usuuss
mg,- Y NUINIYN - mf'rrm NIYINT W.A. 2565
i WA, | 1adl WA, .
J558 9554 Limi 1 LAY 2 LL‘U‘UZ]TJ‘VI‘L!’]
(svnaAnwn) (WIL) 1197911135
1 | vaedwdnealy  lLidesndn 30 30 30 30 30
1.1 ngu3nnm 12 12 12
1.1.1 303Fu
-NAUATHBING Y 3
-NgunTElng
1.1.2 v uden
lpgLionaNNEUA T8 Y
WIengun1¥lng vivenqu
MEUsTIMAY
1.2 nauiyayeerans 6 6 6
1.3 nauivdenuenans 6 6 6
1.4 nauiyineenansuazadineans 6 6 6
1.5 nguivmaundy 1 1 1
(Teavlatiuniein)
2 | vuaedvawiz  Lideendn 72 84 90 90 102
2.1 Junu 24 26 26 26
2.2 W UANIZATY 60 64 64 64
2.2.1 309Ay 39 46 46 46
2.2.2 3den *
2.2.3 MeINUSIZAU 2
Uy m3/lassanuiadl
2.2.4 @vnaAnw
1) andadnw/Aneusy wsernauluy - 6 6 6
fisUseing
2) msinaulugniu Usznaunis - - a4 -
(lshfumiedin)
2.3 naudnszRutdinfne - - 12
3 | vuaedvdenids  Lideendn 6 6 6 6 6
miiginsiunaeanangns luteendn 120 120 126 126 138

RAELNA :

dmsuiidandnansuSyansuuunmtimivinis asdesaussuseIvliasunulasEsng

AR MANgATUTYAINTNINIYING UNY 1 aniafiny uasazdesanseuiuinluselvseiu
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Uadinfinwn anvndvadl manansusuuss wa. 2565 veennInemans unninendeulsems lideendn
U 12 wheia

a a

dmiuildanangnsusa1nIn19IrIn1g wny 2 WIL azdesauisusigivinisinauluaniu

7]

¥

Usgneuns (litumhefn) lunrgeiouvestnsfinwii 2 uag 3 Wisds

3.1.3 5793V IURNIAAY )
(1) nundviAnenaly Lideendt 31wau 30 wilefin AMvualiidaSsununguiviaesialuil

1. NguYIn1¥ 12 nqefin

1.1 F¥109Au

1.1.1 ngun1wdengy laitfoandn 3 waefin

001211 miﬁqLLazm5mﬂﬂ1wW5Qﬂquﬁaﬂﬁi§aaWi 3(2-2-5)
English Listening and Speaking for Communication

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

001213 ﬂm?ﬁsJuﬂwwé’qﬂqm‘ﬁami%"amsaﬁmﬂisaw%mw 3(2-2-5)
English Writing for Effective Communication

1.1.2 ngumelne laifaandn 3 wiaehin

001301 awlveionsdoasidsivinms 3(2-2-5)

Thai Language for Academic Communication
001302 mwilneifionsieanslurmssuii 21 3(2-2-5)
Thai Language for Communication in the 21°* Century
001303 nseulugafivia 3(2-2-5)
Reading in the Digital Age Century
1.2 3vi@en
nsidenmeiraansaienlunguirianmsinge uaz/mianguanuinedlidriusein

JaRUnSas183 v 1¥enaUTENATY 9 liitfoundn 6 wiqein

001311 M mALiendoans 3(2-2-5)
Korean for Communication

001312 awduiilonisdoans 3(2-2-5)
Japanese for Communication

001313 AuIuiton1doans 3(2-2-5)
Chinese for Communication

001314 e ilensieans 3(2-2-5)

Myanmar for Communication



001315

001316

001317

001318

001319

001320

001321

21

MuSaraiionisioans
French for Communication
mMwaUuiionsieas

Spanish for Communication
AMwaniiensdeans

Lao for Communication
mMwdulaidedienisdoans
Indonesian for Communication
My deauiiensdoans
Vietnamese for Communication
AMendudilonsioans

Hindi for Communication
AMesiionsdeans

Khmer for Communication

2. NNV Y WAEAT
TngLaanansieivnsialul

001221

001222

001224

001226

001227

001228

001238

001241

001242

asauwAraniiiensinefunii
Information Science for Study and Research
N9 AIAULAZINUTIIY
Language, Society and Culture
Aavzludinuszaniu

Arts in Daily Life

WTInlugARIva

Ways of Living in the Digital Age
AU LD TN NE AN

Music Studies in Thai Way of Life
ANUAVTUNUBALTN

Happiness with Hobbies
s3wiviude

Media Literacy
AURINZTUANTUTINUSZATTY
Western Music in Daily Life
NIAALTIESNETIALAZUINNT U
Creative Thinking and Innovation

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)

lddaendn 6 wiaein

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)



001253

001276

001331

001332

22

naifuuszneunsgsianedtlmiouindey
Entrepreneurship for Small Business Start-Up
wasuuazmalulaglndsn

Energy and Technology around Us
uinnssusiiedny

Social Innovation
nsdnmsteyaidesiulugaiaa

Introduction to Data Management in Digital Era

3. nguAYFIANAIENS
TngLaanaInsieivnsialul

001231

001232

001233

001234

001235

001236

001237

001239

001251

001252

001254

001351

Uy Tindiodtneifisdludinuszsiiu
Philosophy of Life for Sufficient Living
ﬂgwuwﬁugﬁmﬁa@mmwﬁm
Fundamental Laws for Quality of Life
Inefiuyszriaulan

Thai State and the World Community
mﬁaﬁi'ﬁuLLazgﬁf]mﬁy’]ﬁmﬁu
Civilization and Local Wisdom
Msiiles 1ATYENa wavdamy

Politics, Economy and Society
NIANITNITANTUTIN

Living Management

NNwIN

Life Skills

Amgghiiuausn

Leadership and Compassion
walnnguuaznsvhauluiiy

Group Dynamics and Teamwork
ULIAITANEN

Naresuan Studies
AARINTTIITAON5ATITIn

King’s Philosophy for Living
WemhwanUsygyveasugianeiiesdnisu R

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

lddaendn 6 wiaenn

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)

From Sufficience Economy Philosophy (SEP) to Practice
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001352 Fufniw maun ilouyweva 3(2-2-5)
Peace and Religion for Human Kinds

001353 nstnyidesdudmiudsznaunis 3(2-2-5)
Principles of Accounting for Enterpreneur

4. NNV IMEIAEATUBTANNAENS Laifaandn 6 wiaefn
Tneidonansiedvsesieluil

001271 uywdiudnndon 3(2-2-5)
Man and Environment

001272 peufiumesansaumeduiiug 3(2-2-5)
Introduction to Computer Information Science

001273 AMINANERN I LAz EnA luTInUTzIiu 3(2-2-5)
Mathematics and Statistics in Everyday Life

001274 gLara Al uTInUszdniu 3(2-2-5)
Drugs and Chemicals in Daily Life

001275 DIMTUBLIDT I 3(2-2-5)
Food and Life Style

001277 NORANTIUNYWE 3(2-2-5)
Human Behavior

001278 FInuazguam 3(2-2-5)
Life and Health

001279 ermansludinuszaniu 3(2-2-5)
Science in Everyday Life

001291 nsuslaaludinuszaniu 3(2-2-5)
Consumption in Daily Life

001292 FRTInuuAaATYsAavsuAsuluAmTTeR 21 3(2-2-5)

Circular Economy Lifestyle for 21°' Century

5. nguIvINAIUNY Ueduliduminein 3uau 1 wiehin
001281 A agn1seeNmM&INIY 1(0-2-1)
Sports and Exercises
vuneweg: 1o3mAnwinly liasnsadhunduivideniale mudedsfunminedeusms e
nsANETEAUUSYQYINT W.A.2559
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(2) nunvaniy
dnsunangasusn1nIn1edvIn1g un 1 aunedner  dauduliddesnda
-HMFUNANGATUTYYINTNINIVING WU 2 Wil uauliidesndn
-dmiundngnsuTansuuuinmtInIe3Iung uuliitesnin
2.1 Jyunu
UseNaufig Iy nugIunIIneIAansuazanind1ans 31U 26 widein
2.1.1 FNUgIUMIngIAansuazadinfans 39w 18 wulehn
252113 AlaAansdmsuIneIeans
Mathematics for Science
252114 WAARRAENTUINYPNENT
Calculus for Science
256103 \willUasiy

Introductory Chemistry

256113 UfoRnsaiidossu
Introductory Chemistry Laboratory
258101 Frivendosdu
Introductory Biology
258102 UURN533 N8N
Laboratory in Biology
261103 Wandidead
Introductory Physics
261113 UfoRnsHand Jossu

Laboratory in Introductory Physics
2.1.2 1WAV ILAULNILAN T1UIU 8 WUenn

255121 GACRIGEAAY
Statistical Analysis
256200 nsdeasN SNt ingUszaslanigniuadl

Communicative English for Specific Purposes in Chemistry

256201 N13EANINTYITINGUINENITUATIATIYINTNIAL

Communicative English for Academic Analysis in Chemistry

256202 N13FRANINIHITINGUNONTUNAUDHANUNILAL]

90 WUWAR
90 #u2enR
102 wUYAR

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(3-0-6)

1(0-2-1)

3(2-2-5)

1(0-2-1)

1(0-2-1)

1(0-2-1)

Communicative English for Research Presentation in Chemistry

256253 ANMUUADANYNIMALLATNITIANITEITHALDURNSEY
Chemical Safety and Hazardous Waste Management

2(2-0-4)
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2.2 JUANIZATY U 64 wiein
2.2.1 3¥1U9AY U 46 RUIWAA
251200 winnsmaiemansiazalulad 1(0-2-1)
Innovators in Science and Technology

256221 WIBUNIE 1 3(3-0-6)
Organic Chemistry 1

256222 WAIBUNIE 2 3(3-0-6)
Organic Chemistry 2

256223 UfuRn1satdun3d 1 1(0-3-1)
Organic Chemistry Laboratory 1

256224 UfuRnsetdun3d 2 1(0-3-1)
Organic Chemistry Laboratory 2

256231 wilatumn3d 1 3(3-0-6)
Inorganic Chemistry 1

256232 wilaluvsy 2 3(3-0-6)
Inorganic Chemistry 2

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

256251 LAIALATIEN 1 3(3-0-6)
Analytical Chemistry 1

256252 PIAATIZI 2 3(3-0-6)
Analytical Chemistry 2

256255 UfuRnseiiasIzy 1 1(0-3-1)
Analytical Chemistry Laboratory 1

256256 UfuRnseTTAsIEn 2 1(0-3-1)
Analytical Chemistry Laboratory 2

256322 annsalnUdmsumsiinseilassasneasdunse 3(3-0-6)
Spectroscopic Identification of Organic Compounds

256341 LI BENE 1 3(3-0-6)
Physical Chemistry 1

256342 wnilLBsWENd 2 3(3-0-6)
Physical Chemistry 2

256344 UfuRnsieliganidnd 1(0-3-1)

Physical Chemistry Laboratory
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256352 mmzimaeiifaniese 3(3-0-6)
Instrumental Methods of Chemical Analysis

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

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

256364 nMsinAnILATIZRLaZLAT YRR 1(0-2-1)
Critical Thinking and Chemical Problem Solving

256497 Sunnuasmsidedesdumand 1(0-3-1)
Seminar and Introductory Research in Chemistry

411221 Rl 4(3-2-7)
Biochemistry

2.2.2 3y @en Iauliddesndn 9 wilehin

anunsadeniseusieiynden siedulantdan 6 nguin sielull Tiasu 9 miefa vioasiden
ey ndonainnguiiedduiia 9 uuieindls Meddedinalunisidenldiarsuisieindidunay

Usznoume

nauIvHANBUNTE

256324 LANNANA UNETIUYR 3(2-2-5)
Chemistry of Natural Products

256325 \ASlUBINY 3(2-2-5)
Phytochemistry

256327 asUsznoUdunssnfinuduiusfuiin 3(3-0-6)
Organic Compounds in Their Relations to Life

256328 WiTBuIEiuge 3(3-0-6)
Advanced Organic Chemistry

256329 wilAgaf Uiy 3(3-0-6)
Chemistry of Cannabis

256423 NTFUATIEINLATDUNTE 3(2-2-5)

Organic Synthesis
nguivAletiunid

256433 wilianeliunid 3(2-2-5)
Inorganic Material Chemistry
256435 wilvesgusluanauasiguees 3(3-0-6)

Chemistry of Supramolecules and Sensors



256436
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wAlANSMIANYMIRNIZIBIE1TUSENDUBIUNSE

Characterization Techniques of Inorganic Compounds

1a A a aa g
NANIYNANLYINENE

256441

256443

256444

256445

256448

wildsfiAnddugs

Advanced Physical Chemistry
LA URAL

Quantum Chemistry
QUVNAFNENT

Thermodynamics

iU

Surface Chemistry
wiadlnmaaildsi@gnddmiuiinide

Techniques in Physical Chemistry for Researcher

nguIvNANIATIZR

256452

256453

256454

256455

Lﬂ'%'aqﬁawﬂqmﬁ%l,mﬂgﬁ%uqﬂ

Advanced Instrumentation in Analytical Chemistry
NsUsEeNAATIATIZN

Application of Analytical Chemistry
i‘]ﬁymﬁmwwLﬂﬁ'imi'wﬁsizfuqq

Special Problems in Advanced Analytical Chemistry
telagiumameliniueiitiasen

Current Topics in Analytical Technique

NENAIYLANAAINNTTY

256361

256447

256462

256463

256464

256465

\PHlREIMNTTY

Industrial Chemistry
wilAgatunedies

Polymer Chemistry
gaanssuUlngiadl
Petrochemical Industry
LALLY3IN

Ceramic Chemistry
wldunelulaglugnamvnssuadl
Technology Trends in Chemical Industry
wialulagwedines

Polymer Technology

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)
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256466 faneansidosiu 3(2-2-5)
Introduction to Materials Science

256469 WNYIFNENITENS 3(2-2-5)
Rubber Science

256471 willefuannziindeunaraulaenst 3(3-0-6)

Environmental Chemistry and Safety
nauIvIysannstaaaans

251201 Weemansiunsiaaindngiu 3(2-2-5)
Science and Forensic Investigations

254353 mmi%%wm%aga 3(2-2-5)
Data Storytelling

258300 Msfeasmnaineemans 3(3-0-6)
Scientific Communication

258373 msuFInmEmuTIndagdu 3(3-0-6)
Biosensor for Modern Life

258375 FIINYIVBIANUYTATN RSN T gd AN ge Ty 3(3-0-6)
Biology of Senescence and Preparing for an Aging Society

261362 1UINTINEN 3(2-2-5)
Metrology

261386 TanmansiAstouniosiounnd 3(2-2-5)
Materials Science in Medical Device Manufacturing

369481 NTAUINY AN 3(2-2-5)
Science Teaching

369482 N3IANSIEUSLAL 3(2-2-5)
Learning Management of Chemistry

2.2.3 3v1lAseuLad MUY 3 Wehn

256491 1A5997ULAI] 3 Mwhn

Chemistry Project
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2.2.4 @vnafnu

2.2.4.1 WHU 1 @nnafne AU 6 WUwAn

256494 AsHneususernaulumnsUseine* 6 NUBAR/ 1T
International Academic or Professional Training

256495 annafne* 6 WA
Co-operative Education

*39873%91 256494 NMsANaUSURIRENNUlUAIIUSEWA ey 256495 annafine TMaanisauies

1 9787997

2.2.4.2 LHu 2 WIL U 6 RUeNA

256495 annaAne 6 WA
Co-operative Education

Hneu 9wau 4 wiheia (Wddundiein)

256498 nsinauluaauUsznauns 1 2 N8An
Practical Training 1

256499 nsinauluaaulsznaunis 2 2 wulehin
Practical Training 2

2.2.4.3 WUUMMUINIBINTG UM 6 WUYAN

256494 nsilneusumsernaulumsUsewer 6 NUIWAN/N30

International Academic or Professional Training
256495 anfafnuyn* 6 Wiehn
Co-operative Education
*§7873%0 256494 NM1sENaUIHNIBRNUlUAIUTEWNA Lag 256495 annafnu TiaenisuuLiies
1 5187390
2.3 ngudvIszautdinfne MUY 12 wein
dmsuliannanansuSyaasuuunntimalninis ssfesasiounglvilinsuaslasiasimiag
NnveInangnIuTeYyIMIN1IvINTg warardomaioufiudluseivseduindndnu NANER
INBIEIE@ATUMITUTR @19139AT ANEINYIAIENT UNITNYIFBULTAIT T1UIU 12 UUI8AR
Uszneusengueivselud
2.3.1 pgudvaentefy MU 6 WA
256552 MTATITALATIET LAz aLURANILAL 3(2-2-5)
Structural and Chemical Property Analysis
256557 wmalianaeSeukaznIswenaIsiegsiionTinsgimaed  3(2-2-5)

Sample Preparations and Separation Techniques for Chemical Analysis
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2.3.2 nguAvdendu q MUY 6 NENA

256524 HARAYISTTUYIRLAZ NITAILATIZN 3(2-2-5)
Natural Products and Synthesis

256528 nsUszenaldlansunsudtuluduniddunsiei 3(2-2-5)
Applications of Transition Metals in Organic Synthesis

256533 willpoosfududuguazmaniendnyal 3(2-2-5)
Advanced Coordination Chemistry and Identification

256539 nsanenadana 3(2-2-5)
Molecular Imaging

256554 wiAaszag el 3(2-2-5)
Electroanalytical Chemistry

256562 wluwmelulaguasnisussendldiuianmans 3(2-2-5)

Nanotechnology and Material Science Applications

256575 NT0DNLUULAZINAIUIYN 3(2-2-5)
Drug Design and Development

256576 nsliusslevianingrumaalaunse 3(2-2-5)
Utilization of Organic Material

256582 \nilAsginnadauninden 3(2-2-5)
Environmental Analytical Chemistry

277522 NTTUIUNIITHAALYTIINE 3(2-2-5)
Ceramic Processing

277543 mﬁﬂmiﬁuaﬂL?ﬂ&JLLazﬁﬁLﬁﬂuqmammiu 3(2-2-5)
Waste and Wastewater Management in Industry

277553 weluladnszuaunstugundnssinediues 3(2-2-5)
Polymer Processing Technology

277561 gaamnssullnsdeunastingall 3(2-2-5)

Petroleum and Petrochemical Industry

3. NUINIYNANLE uaulidtaendn 6 wiaena
JanaunsadanseusiedvnlaaaulunmIneduusals nseaa1vun1sAnwdu Nedlusau
Aiegluvsnaimanynaly
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3.1.4 WNUNTSANYN
3.1.4.1 WHUNISANBIAIASUUTYYINTNINIYINTG Wi 1 annafned

Ul 1
AANSANYIAY

001xxx v Fnwiily (nguinnudangw) 3(2-2-5)
General Education

00 1xxx vnaAnanwhll (hgaivineimansuazadinanand) 3(2-2-5)
General Education

001281 Awaznseaniiasne (idumiiein) 1(0-2-1)
Sports and Exercises (Non-Credit)

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

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

256113 Ufohnsaiidossu 1(0-3-1)

Introductory Chemistry Laboratory
258101 Frinendeadu 3(3-0-6)
Introductory Biology
258102 UURAN59INen 1(0-3-1)
Laboratory in Biology
39U 17 wiqena



001xxx

001xxx

001xxx

252114

256251

256255

261103

261113

32

A 1

aanTsAneIUane
v Anwhll (hasdvniwilne)
General Education
v Anw il (ngadvuywermans)
General Education
v ndanuialy (nguividsaumans)
General Education
whaRdadMTUINEIAEnS
Calculus for Science
WAATIEI 1
Analytical Chemistry 1
UfuRnseiieeeh 1
Analytical Chemistry Laboratory 1
NandiToedu
Introductory Physics
UFTRnsHEnd s

Laboratory in Introductory Physics

524 20 wUENA

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)



001xxx

001xxx

256200

255121

256221

256223

256252

256256

256253

33

N 2
= v
MANsAnYIAY

A Anw il (nguiviniw)
General Education
M AN vl (NGu3vIneeansiavatinmans)
General Education
nsdeaIMudanguiie IngUszasAanizniuadl

Communicative English for Specific Purposes in Chemistry

AR

Statistical Analysis

LASBunIe 1

Organic Chemistry 1

UfuRnsielidunsd 1

Organic Chemistry Laboratory 1

wiAATIEY 2

Analytical Chemistry 2

UfURn1seiimIIen 2

Analytical Chemistry Laboratory 2

AMNUABAAENINLALILAZNNITIANITANTATOUNTIY

Chemical Safety and Hazardous Waste Management
394 20

LR

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)



001xxx

001xxx

251200

256201

256222

256224

256231

256341

256364

34

it 2
aANsAnEIUaTY
v indnuialy (nguiviaywemans)
General Education
v indnuialy (nguividsaumans)
General Education
winnsmanermansuazimalulad
Innovators in Science and Technology
mMsfeansmwdinguiten1sieseiddvinmaed
Communicative English for Academic Analysis in Chemistry
\PiBUNIE 2
Organic Chemistry 2
UuRn1seidunsd 2
Organic Chemistry Laboratory 2
wnilafiuvie 1
Inorganic Chemistry 1
wnilLgeENd 1
Physical Chemistry 1
nsRnAnItATIzRazuAleymnianil
Critical Thinking and Chemical Problem Solving
3731 19 wuwnA

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)



001xxx

256232

256322

256352

256353

256342

256344

XXXXXX

256202

256233

256363

411221

256xxx

256xxx

256xxx

35

ST 3

AANISANYIAY
v Anwivhll (hgadviniw)
General Education
wnilofiunid 2
Inorganic Chemistry 2
awnlnsalnldmiumsinneilassadnasdunss
Spectroscopic Identification of Organic Compounds
mearzimaaiifeeiade
Instrumental Methods of Chemical Analysis
UftRnsmaniiinseiduniesilo
Instrumentation for Chemical Analysis Laboratory
wnillTeNand 2
Physical Chemistry 2
UuRnsaliganiE@nd
Physical Chemistry Laboratory
I NANLES

Free Elective

594 20 %UwAR

FulN 3
aamsAneUane
N3N INHITIN VNN TUNAUDNAITUNILAL]

Communicative English for Research Presentation in Chemistry

Ufuinsedetiuvsg

Inorganic Chemistry Laboratory
winnssuuazanuduusznaumsdmsutnied
Innovation and Entrepreneurship for Chemists
Al

Biochemistry

JLE9N

Elective Course

JLEeN

Elective Course

PLAIGRN

Elective Course

S 17 %UwNn

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)

1(0-2-1)

1(0-3-1)

2(1-2-3)

4(3-2-7)

3(X-X-X)

3(x-X-X)

3(X-X-X)



256491

256497

XXXXXX

256494

VED)
256495

36

JuUN 4
= £ %
AANISANYINU
1AS99ULA] 3 NUIYNA
Chemistry Project
AUNUILAENNTIUBIAUINLAL 1(0-3-1)

Seminar and Introductory Research in Chemistry
Iudentas 3(x-x-X)
Free Elective

94 7 wuU2ehA

JUUN 4
=
nN1AN13ANYIUaneY
ASENBUTUMSBR N UlUR1IUSEWA 6 NN

International Academic or Professional Training

annafne 6 AN
Co-operative Education

5931 6 HUWAA
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3.1.4.2 WHUNSANBIANATUUTYEYINTNINTVINTT B 2 WIL

Ul 1
AANSANYIAY

001xxx vnaAnAnwvhll (hgaivnwdingy) 3(2-2-5)
General Education

001xxx vinaAnanwihll (hgaivineimansuazadinanand) 3(2-2-5)
General Education

001281 Awaznseaniiasne (iduniiein) 1(0-2-1)
Sports and Exercises (Non-Credit)

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

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

256113 UfTRnsnidesdu 1(0-3-1)

Introductory Chemistry Laboratory
258101 Frimendesdu 3(3-0-6)
Introductory Biology
258102 UURN5TYINen 1(0-3-1)
Laboratory in Biology
57U 17 wiena



001xxx

001xxx

001xxx

252114

256251

256255

261103

261113

38

A 1

aanTsAneIUane
v Anwhll (hasdvniwilne)
General Education
v Anw il (ngadvuywermans)
General Education
v ndanuialy (nguividsaumans)
General Education
whaRdadMTUINEIAEnS
Calculus for Science
WAATIEI 1
Analytical Chemistry 1
UfuRnseiieeeh 1
Analytical Chemistry Laboratory 1
NandiToedu
Introductory Physics
UFTRnsHEnd s

Laboratory in Introductory Physics

524 20 wUENA

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)



001xxx

001xxx

256200

255121

256221

256223

256252

256256

256253

39

N 2
= v
MANsAnYIAY

A Anw il (nguiviniw)
General Education
M AN vl (NGu3vIneeansiavatinmans)
General Education
nsdeaIMudanguiie IngUszasAanizniuadl

Communicative English for Specific Purposes in Chemistry

adAIATIEn
Statistical Analysis
aa a6
LANBUNTE 1
Organic Chemistry 1
UfuRnsielidunsd 1
Organic Chemistry Laboratory 1
aa s
ATALATIEN 2
Analytical Chemistry 2
UfURn1seiimIIen 2
Analytical Chemistry Laboratory 2
ANUUaDAAEMNATLaYNTIANITASIAN O URTIY

Chemical Safety and Hazardous Waste Management

591 20 wwdaena

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)
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AR 2
aanTsAneIUane

001xxx vanaindnuialy (nguiviaywemans) 3(2-2-5)
General Education

001xxx v Anw il (ngudvndanummans) 3(2-2-5)
General Education

251200 winnsmanermansuazimalulad 1(0-2-1)
Innovators in Science and Technology

256201 nMsdeasmudinguitenPiangidannmand 1(0-2-1)
Communicative English for Academic Analysis in Chemistry

256222 \AiBUVSE 2 3(3-0-6)
Organic Chemistry 2

256224 UfuRnsindidunsd 2 1(0-3-1)

Organic Chemistry Laboratory 2

256231 wiletiun3g 1 3(3-0-6)
Inorganic Chemistry 1

256341 I BSNANS 1 3(3-0-6)
Physical Chemistry 1

256364 nMsHnAnILATIZRLaZLAT YIRS 1(0-2-1)
Critical Thinking and Chemical Problem Solving

3733 19 wuenn

)
memsAnwngiou
256498 nsinauluaatulsenaunis 1 ldtdunuaein) 2 nuqeAn
Practical Training 1 (Non-Credit)



001xxx

256232

256322

256352

256353

256342

256344

XXXXXX

41

ST 3

AANISANYIAY
v Anwivhll (hgadviniw)
General Education
wnilofiunid 2
Inorganic Chemistry 2
awnlnsalnldmiumsinneilassadnasdunss
Spectroscopic Identification of Organic Compounds
mearzimaaiifeeiade
Instrumental Methods of Chemical Analysis
UftRnsmaniiinseiduniesilo
Instrumentation for Chemical Analysis Laboratory
wnillTeNand 2
Physical Chemistry 2
UuRnsaliganiE@nd
Physical Chemistry Laboratory
I NANLES

Free Elective

594 20 %UwAR

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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N7 3
aamsAneUany

256202 m3?1'amﬁmméjaﬂqmﬁaﬂﬁﬁﬂLauamamumqmﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry

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

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

411221 Fuall 4(3-2-7)
Biochemistry

256xxx AN 3(x-xX)
Elective Course

256xxx W EN 3(x-%-x)
Elective Course

256xxx AN 3(x-xX)
Elective Course

373 17 wuaenn

TR 3
MmansAnegaiou
256499 nsinauluaatulsenaunis 2 (dtdunuaein) 2 wqeAn
Practical Training 2 (Non-Credit)
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U7 4
NANISANEIAY
256491 1AS9ULALl 3 Nehn
Chemistry Project
256497 Sununuaznsisertesduniaed 1(0-3-1)
Seminar and Introductory Research in Chemistry
XXXXXX I UFDNLES 3(x-x-x)
Free Elective
39 7 wuwna
U7 4
nAnsAnEUane
256495 annafne 6 NUWAR

Co-operative Education

5931 6 HUWAA



001xxx

001xxx

001281

252113

256103

256113

258101

258102

a4

3.1.4.3 WNUNMSANEIAIMSUUTYRYInTHUUNIMTINIIVINTG

T 1
AANTSANEIAL
vnanAnw il (hasdmanwsangw)
General Education
vnainAnwialy (haadvineimaniuazadinaans)
General Education
Auazniseeniiasnie (laduniiein)
Sports and Exercises (Non-Credit)
AUAAENSENNSUINEAERNS
Mathematics for Science
wilidoedy
Introductory Chemistry
UfTRnmsnidesdu
Introductory Chemistry Laboratory
Frivendosiu
Introductory Biology
UURAN59INen
Laboratory in Biology
39U 17 wiqena

3(2-2-5)

3(2-2-5)

1(0-2-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)



001xxx

001xxx

001xxx

252114

256251

256255

261103

261113

45

A 1

aanTsAneIUane
v Anwhll (hasdvniwilne)
General Education
v Anw il (ngadvuywermans)
General Education
v ndanuialy (nguividsaumans)
General Education
whaRdadMTUINEIAEnS
Calculus for Science
WAATIEI 1
Analytical Chemistry 1
UfuRnseiieeeh 1
Analytical Chemistry Laboratory 1
NandiToedu
Introductory Physics
UFTRnsHEnd s

Laboratory in Introductory Physics

s 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)



001xxx

001xxx

256200

255121

256221

256223

256252

256256

256253

46

AR 2
AANTSANEAY
v Anwivhly (gadviniw)
General Education
vnainAnwialy (haadvineimaniuazadinaans)
General Education
nsdeamsmudainquiite TngUsrasdlamznaadl
Communicative English for Specific Purposes in Chemistry
AR
Statistical Analysis
LASBunIe 1
Organic Chemistry 1
UfuRnsielidunsd 1
Organic Chemistry Laboratory 1
wiAATIEY 2
Analytical Chemistry 2
UfURn1seiimIIen 2
Analytical Chemistry Laboratory 2
AMNUABAAENINLALILAZNNITIANITANTATOUNTIY
Chemical Safety and Hazardous Waste Management
394 20 wiqenn

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)



001xxx

001xxx

251200

256201

256222

256224

256231

256341

256364

a7

AR 2
aANsAnEIUaTY
vanaindnuialy (nguiviaywemans)
General Education
v Anw il (ngudvndanummans)
General Education
winnsmanermansuazimalulad
Innovators in Sciecne and Technology
nMsdeasmudinguitenPiangidannmand
Communicative English for Academic Analysis in Chemistry
\niBunsY 2
Organic Chemistry 2
UfuRnsindidunsd 2
Organic Chemistry Laboratory 2
wnilafiunid 1
Inorganic Chemistry 1
wnilTeNENd 1
Physical Chemistry 1
nMsHnAnILATIZRLaZLAT YIRS
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)
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ST 3
AANISANYIAY

001xxx v Anwivhll (hgadviniw) 3(2-2-5)
General Education

256232 wiloliuvie 2 3(3-0-6)
Inorganic Chemistry 2

256322 awnlnsalnldmiumsinneilassadnasdunss 3(3-0-6)
Spectroscopic Identification of Organic Compounds

256352 mearzimaaiifeeiade 3(3-0-6)
Instrumental Methods of Chemical Analysis

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

256342 willdsWand 2 3(3-0-6)
Physical Chemistry 2

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

Physical Chemistry Laboratory
256557 wmallanaeSeukaznIswenaIsiegsiion e gimaed  3(2-2-5)
Sample Preparation and Separation Techniques for Chemical Analysis
XXX A naNET 3(x-x-x)
Free Elective
379 23 wUwnA
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T 3
aan1sAnwIUany
256202 msfeansmwdinguiitenisiiauenanuaadl 1(0-2-1)
Communicative English for Research Presentation in Chemistry
256233 UfuRnsindieliuvsg 1(0-3-1)

Inorganic Chemistry Laboratory

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

411221 Fuall 4(3-2-7)
Biochemistry

256xxx LaeN 3(x-x-x)

Elective Course

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

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

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

324 20 %8N



256491

256497

XXXXXX

256552

XXXXXX

256494

VED)
256495

50

JuUN 4
= £ %
AANISANYINU
1AS99ULA] 3 NUIYNA
Chemistry Project
AUNUILAENNTITUIAUILAL 1(0-3-1)

Seminar and Introductory Research in Chemistry

I udentas 3(x-x-X)
Free Elective

MTIATITALATIET Az aLURANILAL 3(2-2-5)
Structural and Chemical Property Analysis

IV NARNTEAUTUTIRAN N 3(x-x-X)

Elective Course

94 13 %UWNR

JUUN 4
=
N1ANsANwIUanY
ASHNBUTUVSBRNULUR1IUSEWA 6 NI

International Academic or Professional Training

annafnY 6 MUwin
Co-operative Education
39U 6 wUwnA
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3.1.5 A195UNYII8UN
001211 miﬁdLLazmﬁvjﬂﬂWw’léJdﬂquﬁaﬂﬁi?iaaﬁ 3(2-2-5)
English Listening and Speaking for Communication
VTﬂmmiﬁﬂLLazminmmmﬁdﬂqmﬁamiﬁami Tneiufiniseonides msiudesly
seiuduazusglon deageiluusslon avudilessnineiansssy msiinilauasiinwaluiadosng q 4
Aedeafuiinusesusagnisviem
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 nsBuNISInguisiineiiiiensioaseaiuszaniam 3(2-2-5)
English Critical Reading for Effective Communication
Wnvenwdenguiion1seudeiiaset lnsuuiiniseudenlarnudidguas

FEazBERaTivALY NSAIANINNEIINUTUN NTagUAIY MILeNUeLNaa3 Az oAnLTiu N13UBNYA

Uszaad 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?usJuﬂwwé’qﬂqm‘ﬁami%"amiaﬁmﬂisaw%mw 3(2-2-5)
English Writing for Effective Communication
Wnvznwdnguiionndeulideansldesrefivsedniam Inawfuiinisiinnsideu

UsgloawazgevhiinislimdmilhensollasiainuaznisinFes lndgramnzauiazgnios
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
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001221 ansaumnAransiiiensAnuduni 3(2-2-5)

Information Science for Study and Research

ATUUNNY AUAIAY VDI TAUNA UTBLANVOILNAIANTAUNA NS0 RaETAU
wiainaq msldimaluladansaumauaznisdeans msfviviudeuazansauna msdansarmdniaiden
nsduagiuaznsiiauesauma saenaunsiauaielififouiionadifuazdadelunislim
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 N FIPULAL INUTITY 3(2-2-5)

Language, Society and Culture

AuihluRf U uazaudiussEning mmwiilredinuuay Sausssuiiansan
Tanstminadsnuuas Tausssuiiasiousnuniw vanwwaniwdydnual Tassadiomisdanuuay
Samsssulupnumnglnifidtunsuwey nswuswasuwasnnslénwlulaniunsuuwe

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
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001224 AavzlutinUszaniu 3(2-2-5)

Arts in Daily Life

ﬁugmmmi Léﬁjﬂﬂuamé’ﬂwmmﬁmﬁu AUYANY AMIAT LAZAIIUUANANS SRy
duiussenineiu vesfaunssuussaneng 4 laun 33nsdald Uszynddad viaudad landad lanvimu
fad uay Aauydoadtlv lnerunsiiuszaunsainsqurionn uaznsmaaesufoRauduiiugy
yesAaUnTIIUTELANAN 9 temsiaun aug iWile waznisugnilasadeumaqurdos fanuisatien
Uszgndld I dutsslend Tumsduiuiinsesriu uasduiusiuuiuneng 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 WTInlugARIva 3(2-2-5)

Ways of Living in the Digital Age

Waunwzauamnsalunslide nsldgunsalneufinmed wazgunsaldeans
Uszianeing 9 MsAUAN TATed Useilluan @nSuaznisasneassd asendnineatesssukazaiy
fuiareuvasmusiodiauanngAnssunsieans

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

WIS wardnuwaeneauniludadinlng anmdidsy unummind qaen A
Wanuulas quUNIENIN AufaUInusTsuLazdiRy sulUfsaussougvinuglumnssed 21

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

significance role, values, changes, aesthetic as well as 21 Century competence
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001228 ANUFVTUUBALIN 3(2-2-5)
Happiness with Hobbies
WUIANAIUE aqﬁﬂszﬂauﬁugmmaﬂmia%ﬁqmmqﬂumiﬁ%ﬁu%im N13ANBEN9A3I9
a33A MsaisasIANanUIINUeAlsnLileduaiuaNaUluTInuasdny
Concept of happiness, basic elements of happiness in life, creative thinking,

creation of works from hobbies to promote life and social happiness

001231 U Tindiedtneifiedudinusessiu 3(2-2-5)

Philosophy of Life for Sufficient Living

mmiﬁglugmﬁmﬁuﬂ'%“mywLLazLLmﬁm Tanvimd F9ied USygdin wazdnisaniudin
Uszaunmsaldunsanman nasndutiadeviedeulviidsmaronnudiialudinuazauluynifves
Foides leUszendlilumsairsassdiaundiniifinunn fslovivazaudodsay

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 ﬂgmuwﬁugﬁmﬁa@mmw%ﬁm 3(2-2-5)

Fundamental Laws for Quality of Life

ngneiietesiununmiinvesidn ﬁw%%uﬁuugw AMDUUBEYU 3BFTTUMNT
T¥delugaddvia ngusneningdunadyn npuunedawnndesutazngruneiiisatesiunisduases
Aautmusssu Puangraneduy q iferdesiunsiauganiseil 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



55

001233 Inedudszanaulan 3(2-2-5)

Thai State and the World Community

auduitusszrindsemalneiudndlan meldnisdisundadduginaansi o daus
nowadelmiaudedernlutagtu uasunumvetlneuuailan saensuwuiliulueuian n1sussendld
mmil,ﬁamiﬁwmmuwd nsailudineg1ailnusssy LLazm'ﬁL‘fJuwaLﬁadﬁﬁqmﬁ’madﬁaﬂuimuaz
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

a

001234 miaﬁiimmzquﬁagmﬁmﬁu 3(2-2-5)
Civilization and Local Wisdom
aun1svesndtyyfesd uil dsmalfinesdanusludufavuas Taussay v

JUSTTINUAS UGN Tusueg 9 5‘1,4Lﬁuiﬂﬂgmmaﬂmiaﬁﬁulm WAZLUINIINITNAIUIUTANTTUN

Aautamusssnegaiiassd vugugityyviesduuarensessnilneiiednuiame tiuyad Wids

ANALAaTYTANNTEESBY
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
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001235 N34dleY Wsugna wagdeny 3(2-2-5)

Politics, Economy and Society

AUNLIBUATANUFUNUSVDIN5L B9 LATYENY dAN WuIN1NsillaassAvaIng
m’uﬁaaﬁuugm nsllanazn1sUsuMveIlssinATauILas AMamw n1sUnAseslssnelng suy
LAS¥ENILAN NaNTENUYDLANIATANNIAATYEAD Lﬂiwgﬁﬁ]ﬁugm AMINAUNATYFA A FIAUVD
Useinealng uywdiudany dspuAneiugiu msdnsudeudany nmstanamisdiay Snvuedeau ton
Fnwaldemilne Tfamsuszgndndnivn Weltlunisdsadinlvegsoaldnunszualanuvanig
Wasuwasianmsidles 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 A159ANISANSANRUTIA 3(2-2-5)
Living Management

&

Anufuaziny IReafuLnUm wihil sssuvAveaysd uaziadegaiudnsadidiu
Tugindiausuinvey aandn wagsviiuiaunsmangmanswasmalulaglunislddinliiuade
SNSRI UNENANISITUITETITY svmsiduiinrunarainvedanluamssui 21 9
JududesivnumilulszmeanendounazUssuinulan

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
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001237 VINweTIn 3(2-2-5)

Life Skills

A3 unumwind wazaufuiinveusienseunsl wazdanu nsususadiunns
WasuuUaswesdanu vinveTinuazeinnisannluamssui 21 inwelunisdangu uasnsuiui vinwy
AUANATINATIARAENITAIINUATANINTTAVDIAULDY nwen1sasiuduiusludennnasludeny
Twfausssn vz nsifiunandauazSuiiaveusonandn uazvinuznisaiennzfiiuazmsiviiavey
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 mMssiiniiude 3(2-2-5)
Media Literacy

nsgUIuNsIiviudelusnfdvia nquransenuvesde nquddednyd laun e

erNans wudAnnIslavan AuANYLY Wazdnsnavresdesiualy uavdefdva TINInTIEans
wmdauiudewsazUssinnananlsegiaihviuanumsaliiiavulugaanissei 21

Gl
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 AMghiiuaun 3(2-2-5)

Leadership and Compassion

Anuddvesii fuluamissuil 21 msBeudmeauin mslddinseauin s
Duwalan waidleadid Anwviuufoaialunisihisnssudiassasiannsaduiumsdunising
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
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001241 AuRIRZTuANtuTInUszdiu 3(2-2-5)

Western Music in Daily Life

qUNTENNIAUATEIAUTENBY LATIETe wasymalisveanunsagIunn Ussnnveaun
wadluinuszdriu wdnnsinnsaiuasd urunieaund nssvaunsUszyndmeaunInzfunnly
PinUseaniu

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 NIAMLTIESSATIALATUIRNT TN 3(2-2-5)

Creative Thinking and Innovation

nsyuIUMIRRILIRNgsy 8msiiidnlagnAuazAunusinmitvestdym n1sade
WAZNISEBNLLIANILAR NFASIFALLUVYIELAMIBUINTS Nadeuluauudswazinudeya nsaniiu
NUIITVBINNTBBNUUL/AE 9/ NAdEUT 9 pg IS MarIUTEANE AN ﬂ’]'ﬁﬁ’muiﬁﬁ’n%ﬁﬂuﬁmmuww
a191 N13IzANANAn N1ssinaula MdasalegeassassAazn1sIanIsAuALTALES

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 wainnguuaznsvhaududi 3(2-2-5)

Group Dynamics and Teamwork

wOAnssueng 9 MAsafungAnTsuTINGL MITAIUINSYBIENYAEATY 9 YoInawFs
wndenuiaig 9 veengu nmadifnidesiunguvesyana msndesmungs MIUAsuTrLARYeINg
nsdeansnelungy sUnuvresmshawduiin uuims msaisiinny uaziedetne anudusunis
fuRgafuvesngy YedeiidusiunmsvhanuduiuagiinmsufoRamududiy

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

wszT1rUsyIRauAans Uiy Judufinvinszsgnsdeialunisuimssisnis
uriufludiusing q Wy iesegie dauuaznssnsUssnaiiasviouliiusndnualivosaulnefifeuszasd
Tududng 9 Wy Mawasnaug anudfiesnens anund gy mudsdas mnudednd uazainu
DANURDNITHHTYUynn

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 maduguszneunsgsianesdlmivunges 3(2-2-5)
Entrepreneurship for Small Business Start-Up
nsuuRnmstunisdudusznaunisgsna newdunisfuiuuinnudnlntdniegsia ns

Usziilemalumsmnanelval wagnisisugsialvalleoiiunmsszygshalmifiduldlduaynsusedy

ArwegseaatsAvlmiitiu mlengiafinrnseuduidlumsdniiugsialmiduy Beuienunady

ﬁ]’mﬂ’]’iﬂla@%ﬁqiﬁﬁﬂmj anuliduiueufiiieades LLazwqﬁﬂﬁmaﬂﬂUizﬂaUﬂ’]i VAN HELNEAVRIT

saguniadugusznounts wasamudenlesfumanindu q fideades idodrenenisuszneunis

LausTnTgsha nagniilenuegsonog1sdsdy
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 AansnsEIIRIionsisaTin 3(2-2-5)

King’s Philosophy for Living

N3eTUsE IR wuAe USugr wseswnsdena 1asen1sngesnams nsuauAansy
Ustlunsmnnfinasnasiay uinasiuassansud dnuquiuns aerfiuns1sae usuuaufing ffen
YDIAUNITAITITIN

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 uyudvdanndon 3(2-2-5)

Man and Environment

FEUUTIALAZAIUNAINTAIENNTININ ANUFUNUSTENTNUYBEIAUSTIUNYIR LAz
JEUVUNAUINIG ﬂ?iLU§BULLUaQTﬂiJa§WJLLaxizuuugwéﬁlﬁ\iNaﬂﬁxmuﬁaﬁdLnﬂﬁau YOULUNNITTOITU
Nanzaedlan ﬂ?iLUgﬁJULLUaﬂﬂﬂ’WWQﬁE}’m’lﬂ Wananen1swamnfi ey a3es55uduandeunazng
asadndrfinuavenunszntn waznsiidiusinlunsinnsdwanden

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 poNTneSaauATUUgIY 3(2-2-5)
Introduction to Computer Information Science
Taunnsvesnaluladaeuiawmesanefnisdagiunazanudululivesnalulaglu

aU1AA IAUTENOUVBITTUUABLNILADT 815AUIT BaNAUIS Joyanauiiaaed I5n15919uveq

poufmed fugussuuederns wietidumedidauaznisussgndldon amudsdunisldaussuy
nsdnnisteya ssuuamsaumna Wsunsudinausalu® maluladdonay nmameunsdomaiu ms
gonuuULasimwIIU dvnavesnaluladrenyuduasdiny

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 ANRAEnsLaYaRRluTInUsza iU 3(2-2-5)

Mathematics and Statistics in Everyday Life

n3¥n MamiuiifiwezUiung adamaninisiud ey nsdadeya Fnsiiu
swnndeya milingidoyauarnminauedoyaiionsiifodowiu nsuszgndldauiasdy
Tumssdndula

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 gkazasAilluTInUszd1Tu 3(2-2-5)

Drugs and Chemicals in Daily Life

ardidosiuressuasiaddusiinvunns wandusieduons nufuadosdionuas
granasulnsfililudin Ussdrfuiieadestugunm aasnaunisidonlduaznisdanmaiiieliina
Uaensufiuguamuazdanndes

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 91MNIHALINYIN 3(2-2-5)

Food and Life Style

UNUMUaANEI A0S TUTInUsza iU TausssunasngAnssunsuslnaeImis
lugiiniesg 9 vadlanuavlulssinalve s1uddnSnaretensesssusiilsenasengfinssunisuslan
voslny londnualiazaityansuesvedlve msidenemsfimnzassdoniudesnisvessisnig
pnsvnaden deyaUsznounmsfiansuidondonims wavemisua
Tam AT anunszuiin waginyauwndon

a (%

Indun1sasukUadluga

ee

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 ndanulaih wdsau
Fowmnds ndsnumaden weluladuaznsuslaandsanu msuslaandanumedon aaunisaindeny
fuannglanfou anumssififgitesiundsunazmalulad mseysnEndsnuegaiidngan nmsld
W&UBE1RA1N MTeTeuAINS BN TS TUAsuuU s unEse

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 WoANTIUNYWE 3(2-2-5)

Human Behavior

aufiAsatungAnssuayed Tudurig Wy wuaRaAertungingsy Augiumis
FnmweangAnssukaznalnnninngingsy nstafduldyne aund warasiifefestunisdad ns
’ﬁ‘U’i L'ﬁﬂm mmm aEANIE Lsmau{]ium’]LLaummaa’mmumd 9 quﬂiiuuuwamdmﬂu NOANTIY
aun# mummmmwqummmau 9 L‘wamiﬂsuaﬂm“bﬂwmﬂiumau

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 FINUALIUAN 3(2-2-5)

Life and Health

FINUAENANTTUAVAIN NITQUARAZATILETNFUN MDAz 9T TIufen1sUseend
T¥mnufyassinug ilomsiauaun miinegusoiiles

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 Meransluiinuszdniu 3(2-2-5)

Science in Everyday Life

UNUINUDIINE AN SUAZIMALLLAEN A UTININ MBI LAZYTAINITAININIAY
Angnenansvatlaniiszuuitieadosiuiindses iu 18ud adiiauardandey il wasauuaylnd
nsdeansinsmnnay gnionine Tanuazednia uazanuilel 4 menermansuazimalulad

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 AWuazn1seNA1aINIY 1(0-2-1)

Sports and Exercises

1154 UAKT N1500NAEINIELA BLAS AT 1ANTTOAINNIIS1INTY LAZNISNAADY
AUITNNINNNNNY

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

fitness test

001291 nsuslnalutindssdniu 3(2-2-5)

Consumption in Daily Life

anudfyvean1suilnn Aaglavuinsid wamnsufoameiunisuslnaenmsia
nsidenldeuazndndusiqunimiivasnds emsdasads msdamsuansenuiiAeadestunisuilag
dvdvosuilan ngvineuazmhenuiiistesiumsduasesfuilan

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 ITInmmnAnasysiasuisuluanissui 21 3(2-2-5)
Circular Economy Lifestyle for 21% Century
N15L38U3AMAITTTNYIARBNTATTIn vy v ludun SIS nensuldUselewd

wazn1siduunassessunazindauaiy ngingaueslgmisiunineins anrunisalaniBusiuanin

pfiomAuazdannden unAnlasnaeningdnstisuaznszuiunsesnuuugsianeliuuAnasugia

N WinnsTulunagsiaginsugiavyulewiddmngliuuiAnasygiayuioy munsenin

wazuIINANAUEINTINNElALUIAAATYgRaLU s uLar APLLATYE RN WAEY
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 A lnglitons@oasiteinIng 3(2-2-5)
Thai Language for Academic Communication
NSO IAUAY N1TEUKAZNITNA e EUNUlAIYINT

Reading for information; writing and speaking for academic presentation

001302 A lngiian1s@eashuAnITsYn 21 3(2-2-5)
Thai Languang for Communication in the 21* Century
WaluinwensSuatswazasansne inesien luldagramunsanwaziniulupnlss e

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
nsiainwen1seluuTunYesdiaNg AR WaAusoUSasIuWIAMAINATIN
Developing reading skill in context of digital society for knowledge and improving

the quality of life

001311 AN vALensAoans 3(2-2-5)

Korean for Communication

¥
=

Vinwen1sdeasawinmatunugiuavaaiunsalludinusedriundeudunsiseus
TAUFITUVDIYINIVA
Basic Korean communicative skills used in daily- life situations and learning of

Korean culture

001312 awduiilonisdoans 3(2-2-5)
Japanese for Communication
finvgnisdeansnududuiiugrumuaniunsalludinuszsi fundeutunindoud

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

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

Chinese culture

001314 Mwmilensieans 3(2-2-5)
Myanmar for Communication
finvgnisdoansntvnaduiugrunuanunsalludinUsssriunfeusumaious

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

Myanmar culture

001315 ﬂ’]‘lﬂﬂN%\‘iLﬂﬁLﬁaﬂ’ﬁgaﬁﬁ 3(2-2-5)
French for Communication
ﬁﬂmmiﬁamimmBJ'%"Qma%guﬁugmmuaammimﬁlu%imﬂizﬁ?ﬁuw%uf’f‘Umiﬁﬂui

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

French culture.

001316 mwauiienisdeans 3(2-2-5)
Spanish for Communication
ﬁﬂmmiﬁamimmaLﬂu%uﬁugmmuaammiaﬂu%‘?mﬂ'ﬁzﬁi’ﬁu %’auﬁ‘umiﬁaui

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

Spanish culture

001317 AwaLilensioas 3(2-2-5)
Lao for Communication
finwensdeansnwanduiiugiunuaniunisalludindsesiundoutunisiFous
TAUFTITUVDIV1IAN
Basic Lao communicative skills used in daily- life situations and learning of Lao

culture
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001318 mwdulafideiienisdoans 3(2-2-5)
Indonesian for Communication
fnwennsdeansnwduladifeduiiugrunuaniunisalludiausysriundeudunis

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

Indonesian culture

001319 M deauiiensdoans 3(2-2-5)
Vietnamese for Communication
ﬁ’ﬂwzm’ﬁgaaﬁﬂﬂwﬂL%SﬂUWN%UﬁUE’]HW’]llﬁa’mﬂWifﬂu%”jﬁlﬂ’wﬁ’ﬁuwgawﬁim’ﬁL%Uuil

TAUTTINVIY I ILAUN
Basic Vietnamese communicative skills used in daily-life situations and learning of

Vietnamese culture

001320 AwBuRiiensaeans 3(2-2-5)

Hindi for Communication

(% ¥
v A

WinwensdearsnwdugluiuguauaniunsalludinusedriundeudunisiSeus
TUTTINVRIY1IEU

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

culture
001321 AwIYUsIiENTTHoAS 3(2-2-5)

Khmer for Communication

Winwen1saeansnw N sINan U salludInusedn funsouiunsiseus TausTsuves
YIINUHYY

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

wugthutanssudiedeay mnuldudueuluswian (auiimeluanissed 21, 113
UfRgnamnssuadadt 4) Ussidiuszdulan UssiuAanadounasdeam) wWhnanenisiamuis s
(SDGs) ywudsdy (ywuinm nsldrusmvesszvivy wuzhuinnssy Aanmsiilednu fusznauns
Turmisswil 21 (Uszneunsmanaluladiiiedian) nsdfinw (Mswamnguszneunisuinnssutite
GAGE))

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

ﬂ’]W’ﬁ’JiﬂJ@ﬁﬂ’]iﬁlﬂﬂ’l’Ta}@N‘Ja mmiﬁug’]uuazm?aﬂﬁaﬁlﬁaaﬁUﬂﬂiiLﬂiﬂzﬁﬁagamﬁm
waEINeINITVYA NTILATIEYITRYR azmallanisuauearsaunaliiinyar1luegsia 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 Wenhunanusygrveaasugianeiiednisun 3(2-2-5)

From Sufficience Economy Philosophy (SEP) to Practice

ALY T3 LLﬁSﬂﬁUiSQﬂ@%ﬁU%‘UQﬁ‘U@QLﬂiiﬂgﬁﬁ]W@LﬁﬁN AUNUIBUDI 3 U 2
Fouly AUNDLNEIAUMENNISYINENSAIERSTINUALITU ANUTMANAUNANNITYINNW/ASTINAILTS
NMINYIANERNS mmuﬂuﬂmuﬂumimLLaiﬂmasumwmULLay%miwauWUﬁLLaumaﬂﬂﬂw nann1sEnilde
$NN1587U mﬂmiaw’mmaua ’Jﬁﬂ?iU’WLﬁu@‘UaﬂJaLU@ﬂ@u @Qﬂﬂ’ﬁlliﬁ?%i‘l.lﬂ@]’)ﬁ‘lﬂ% 21 ‘Viaﬂﬂ’ﬁﬂg‘U(ﬂ
muLUuﬂuWUENENﬂﬂumum’m%amﬂmmmmLLau@Jau Aneams Mawdsilu

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 FURNIN Aaun 1oy weY R 3(2-2-5)

Peace and Religion for Human Kinds

N1SL38U3 WWIAR QB JURNIN AIAUSTIULALAMETTN VUFIUAAYRIMALILAZUAAS
d1fny nansTsuANUdeINITvesyed Jymdian anudandinisdasedeu nsdanan Anudiveeg
fnsnmetisasssy anfaResssy winanudul fuiisuyudlumnsswd 21 Ussaunmsaldunsanmen
yosyanaddny dusglov ieuszgndldainiassd dauamguuosnauywd duRnimiienywend

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

1%

sULUUEsia M3dnRsgsia nannsUluasnBnugudmsugusenaunisesdusenau

¥ '
a a A

YDITIYINUNNITHY mﬁmi’wﬁ%gamﬂﬂﬁy%LLaxm’ﬁﬁiy“UU'ﬁm'ﬁLU@JG’TuLﬁamiﬁﬂﬁﬂﬁmwﬁﬁﬁﬁ]
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
N13asNINTINAINBIAMNNTIEIMansuazmAlulad NIAATIYITUINIT N1TARLTS

PONLUU AMENYEYRIRUTENBUNTS ﬂ’nuitﬁaqéfw,ﬁ'mﬁuLLmuﬂ’muﬂqiﬁa
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 wazimaluladarsauma ienisigaindngiu wadanisnse
Aasgivdngiu ngweu wazanudiAnme nsfigadiendnualyara Msdniiunaznsduduteya
dmdunmsfigaundngiu 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 UINEIAIERNS 3(3-0-6)

Mathematics for Science

AlauaganureLiesvesilaidu eyiusvesilaidunaznsuszgndnaniisoyitus Usus
Yosilsnduwazn1suseynd

Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications
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252114 WAAARAENTUINYPNENT 3(3-0-6)
Calculus for Science
NTIRUADY: 252113 ANAAERTAINSUINGFNERS
wiAtlANsUSILS sruuRiinidein aumsdaiudaasy dusss svunu B eyiusdes
Uusaestunasnausvend
Techniques of integration, polar coordinate systems, parametric equations, lines,

planes, surfaces, partial derivatives, double integrals and applications

254353 nsiaiFesandeya 3(2-2-5)

Data Storytelling

flugiuresnmsdnnisteya nsdvdudeya nmsUszaanateya nsleseideyade
iwsesilodmiviieset msmdeyaidedn msadanmandeyauaznisasuuseiiu mseanuuuIsEn
Feststuindousedeyaiings mandndondviaiion1snounsiead

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 vaun kavUselevivedinads seideuisnisvneada nisiauualduing
dunans wazn15Inn13nszane anuazdu Mudsdu nswanuasauunasduves dudsduuuuly
dorlesuazseiilownsvin nMsuanuaswesiiadAnisUszanuA wagnsvadeuaNNAgIU NTIATIEY
amaulsUTmdosdy melieneionanosuazanduiug uaznsvaaoulaidsaos

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 n39sInuazautiRvedss Wussiall Usunaasduiiud vowds uia
YouvAIAzANTALAY gruNarans saumandiadl nin-ua el wdduedes uazialidaandon
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
lassadaesnen mseInwazanUAvetss Wussall Usunaasduius voeuds uwia
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

lassadaesnen nseInwazanUAvetss Wussall Usunaasduius voeuds uwia
YANAIATAITALAY AUAALAN aaunnamans aaueansiadl Infed wddunIduazanstiluana
\nilAandon ansUsznouvessmmudnuaslanensuddu wilonavnssy uaziailiduedes

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 wildmsuInermansguam 4(3-3-6)
Chemistry for Health Science
Usunaasduius Tassassovnen Wuszadl weslulaundnAedl  aaumansiad n1s
Fonde nswIeunarufAtervesansdunidussinneneg lud  Saiau Sudu dalaid arseslsundn
posunulugnlany woaneses  Wuea 81503 dadled Al ey nsnAsuenddn wara1stdluana
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 i luasieiidunie 3(3-0-6)

General and Organic Chemistry

Unaensduiud lassaisozmen Wusziall guvmamand saumansiall n1sBunde
Nsw3en wasUfisevesasdunidussnneng 4 laun  daeu dufu dalau a1sezlsanin sosunu
lugnlaiu weanesed Wuea Bi5as dadles Alau iy nIAAISUBNTANLATOYNUS waLaITT)
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 iR suaniall 1(0-3-1)
Principle of Chemistry Laboratory
wintdaluiesluhinis YSumaisdunus audfneadniv wia wmeslulaundind
aumansiall n1stnmse waz el
Laboratory techniques, stoichiometry, colligative properties, gas, thermodynamics,

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

Introductory Chemistry Laboratory

Ujvamsitsafudinaansduiug audineadindn ufa aunaiadl mnudouves
UA5e1 dn3n1siinufisen nsn-wua wad Wi el wagn1sNAaeUNIANYY0a13BUNTEN1UNY
landu

Laboratories related to stoichiometry, colligative properties, gas, chemical

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

group

256116 UftRnsinivhluaseidund 1(0-3-1)

General and Organic Chemistry Laboratory

URnmsAerfuUTiuasduiug Wussiadl aufouvesdfisen snsvealfisen
awailawndl N1snageuNINIEnInkazInaivemyieidulalasasuen weanesed snladainu
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 WwiBUSY 3(3-0-6)

Organic Chemistry

arudidesiuinatuniiunid lnwadsosnenuaslouslneduvesaiuou wussiad
sUs1auarasUsEnoudun3d medwunmyilsidunaznss o susznoudunidussianeing
awmeslowniiveansusznaudunss slaveslfisealdunss nsadusaznalnuesufizen sinves
fna1suizen anaudiuasUiisealivesansusenaulalasasuen waveuius laun asUseneuda
iy dadu salay exlsindnlalasaniueu saraslad 1505 Huea teilu uazansnguiifivyaniueia
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 JaMasuIMAY MIANKEN Ns3ziin Nsat n13ndu Tasunlnsfluuuin
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 nsdeamsnwsinguileinguszasdianzmaiadl 1(0-2-1)
Communicative English for Specific Purposes in Chemistry
Anfle-nanwdangulagduniseenides nsldadny d1udu wazguuszloaiile

IngUszaeRnIaIznIsuasInaniinieg

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

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

256201 nsdeasniminguiion1sinmeiddvinmeniaed 1(0-2-1)
Communicative English for Academic Analysis in Chemistry
?]ﬂﬁﬂ—ﬂqﬂmmé’ﬁﬂqﬂmaLﬂumiﬁzﬂmm AMFIATIEN 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 mﬁbm’immﬁ\‘mqmﬁamiﬁ?Lauama\i’lumﬂmﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry
Anvdnauenanunisdua vienanuideiiferdestvadsiadiduniundangule

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

effective delivery in English
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256221 WIBUSY 1 3(3-0-6)
Organic Chemistry 1
Adaduriou : 256103 afieedy
arwidessuiensulavsineduuasiussluanssznoudunis msduuniagnnseu
Fovesasusznaudunis Usngmisaileluweiuazaweilewnd vinvesUfizonaidunis wazasis
funs ndnnnAalassadasleuuud nelnueidy nsuansnalnuosufizer UfATo M sunuiiuay
UfRTensvdauuesueudus Uiissmaiuuuaiueulidum Uiitenoondintunayidndu
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 \AIBUVSEY 2 3(3-0-6)
Organic Chemistry 2
F0sRUNeUY : 256221 1aliBunsy 1
UfAzensunuiinazufasenisiiuvesasszneuasveia UfAToN U7
AuntaneaniAsusuYedaIsUszneuAsueila Ufnsevesarsusenaveslsundnuasiawmalslenin
autfuaziisemesmnstaliana maduanesiasUszneuduniadoy
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 UfuRn1sATBun3d 1 1(0-3-1)
Organic Chemistry Laboratory 1
wellanshansdunidliuiansdonissadia nsanadnlual nsndu nsara meda
lAsu1innsMkuUEIUe awesland nsaaeuantinInIgnMuaznIuAiveaIsdunsdauny
ey
F4 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 UfuRnseidun3d 2 1(0-3-1)
Organic Chemistry Laboratory 2
nsdunseiasdunignisadesiuufiteinmsunuiishednedlelid UfAzensuia

UfRzundanoaneunueduresansUszneuaiueiia Uit lnoslalnedureeiu UfAzennsunui

Yasansaylsunfnmediaalaslid Ujfsereendiatusasidndu saudanadianisuenaiswasnisigau

ondnuaiidesiuvesansuandug
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 wnilodum3d 1 3(3-0-6)

Inorganic Chemistry 1

lassadaeznen nouiiusziedl lassadandnuaslassadaluanaveaveuds wdves
SMUMENLAETIANTIUTTULIILIN LATvesansUsEnaulroesALLTY

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 wilatumn3d 2 3(3-0-6)

Inorganic Chemistry 2

anunskasnguinay dydnualveuven nalnufisevesansetiunid arsusenaulany
Bund mMyiATzasUsznavstiuvidmemaiiansaninsalnl wadlidetdunid

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

techniques, bioinorganic chemistry

256233 Ufuinisasletiunid 1(0-3-1)
Inorganic Chemistry Laboratory
F0IRUNDY : 256232 Wadiatiunse 2
UtRnsRafunsdaaset Inngiamsusznouaiiefunidimemeianianlvsa
Y
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 WussiaduaznquiiildoSureiussiaivesasussnousng 4 1aflves
ﬁwlmﬂ' ‘MﬁﬂLLﬁ%ﬁWQWiWH%?TULLﬂULLiﬂ Im&a%ﬁdmﬁmngﬂi’]ﬂuLaqaﬁuauwﬁ\i Uﬁﬁ%a’mim—waﬂu
asazaneiililinh infvesansusznoulneedpudu 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 WwiAATIEY 1 3(3-0-6)

Analytical Chemistry 1

Auradiurion : 256103 o

NANNITATIBIT T NTFUAIDY1NMAENITLATHLAIBEINDUNITIATIEN N3
funaauudy adfilonuinsizimand nstwseilastmin msiessiidalsunalaens
Innsansa-lua Mslnsaluunnazneay NMSWMIMIALUULANEISUSENBUITWouLaE NS INnInlagode
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 \PIAATIZY 2 3(3-0-6)

Analytical Chemistry 2

INTIRUADU : 256251 LARALASIEY 1

nsuenansiegslagismsanamediviazatsuwaznisadinaemaveuds 35lasunin
sy wu lasuvnsfinszatvuazidouns lasunlnnsfuuuredutuazlasulnnsflvia
wanwaeulosou FBmaaiiieszsidalnin leud Blwmutlowss Sidnlnsns1iues gasuun3 Aoy
Anlnle3 wazliaunuiuns

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 ANUAANYIATILAZNITIANITA LA UATIE 2(2-0-4)

Chemical Safety and Hazardous Waste Management

Srfaduriow : 256103 wafieadu

anuvasnsieniaed Iiun doyauazauautRfsrfuamsadsunse lonasteyanim
Uaoadeniuail gunsaldestudunsiediuyana ssuudiuunuaznisdaivasiiivazesdedunse
nseenuuuTesfunisiterudasade [Wudu msdamsiietestumaingtimnainaisied Téun
szuunsUseidunarudmsdanisannudsetuansiad wuRNduLarn1IsEivvnnNiduanalsall
SUATIY SPUUNITUIMITIANITR ARG LazsruUNIIATIRdeuANUaDadE uanaInd esaud
WU YR IngdunsIe wasnsesvlngRnulaendiy e1disundouazanimiindenlunisineu

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 LARALATIZ ATV 3(3-0-6)

Quantitative Chemical Analysis

Juadurieu : 256103 wilifosdu
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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



79

256255 UuRnseiiAsIEn 1 1(0-3-1)

Analytical Chemistry Laboratory 1

Adadfuriou : 256103 aiieedy
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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 UfuRnseTdAsIEn 2 1(0-3-1)

Analytical Chemistry Laboratory 2

dsAuneY : 256251 WATALATIZY 1
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Laboratory related to solvent extraction, paper chromatography, thin-layer
chromatography and ion exchange chromatography, electroanalytical techniques such as

potentiometry, coulometry, conductometry and voltammetry

256257 UfuRnseidiassmiaaUsun 1(0-3-1)
Quantitative Chemical Analysis Laboratory
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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



80

256322 awninsalnUdmniunsiesgilassaseansdunse 3(3-0-6)

Spectroscopic Identification of Organic Compounds

F0sAUneU : 256221 1AdiBunsy 1
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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 UINTTIUYR 3(2-2-5)

Chemistry of Natural Products

0sAUNBY : 256222 LARBUIFE 2
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Significance of natural compounds, classification of natural compounds based on
biosynthetic pathways, structures determination by physical methods, chemical methods and

natural products utilization

256325 GHRTRNTE 3(2-2-5)

Phytochemistry

F0sRUNU: 256221 WARBUNTE 1
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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 ansUsznaudunIdifinnuduiusiuiie 3(3-0-6)

Organic Compounds in Their Relations to Life

TaAUnou : 256221 1ATBuSY 1
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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 \iTBunIdiuge 3(3-0-6)
Advanced Organic Chemistry
NTIRUADU : 256221 LAfdUN3Y 1
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Fnulnstn Uiseveteuyadaszuazlnlaiail
Pericyclic reaction, cycloaddition reaction, electrocyclic reaction, sigmatropic

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

FuUsAunNeU: 256222 W@IAUNTE 2
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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 \PILTIENE 1 3(3-0-6)

Physical Chemistry 1

Jdadfuriou: 256103 inflioedu
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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 wnilLsWENd 2 3(3-0-6)

Physical Chemistry 2

TaAUnow: 256341 LT TsHENd 1
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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 wilgaldnduaznisiluussenald 3(3-0-6)

Physical Chemistry and Applications

Jdauriou: 256103 inflitoedu
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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 UfuRnsalgaEnd 1(0-3-1)

Physical Chemistry Laboratory
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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 absorption
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256345 U iAmsadidedidnduasnisihluussendld 1(0-3-1)

Physical Chemistry and Applications Laboratory

Uuanisdmsuedidaidnd lown audeuluarsvesnisazats auvfneadindin n1s
il luas nsaranelaiesunsdiuresraunaIngd USUInTU0990uaIngl n1SUSENIUAT
Wﬁdﬂﬁuﬁaizﬁaﬂﬁaxuﬂmigﬁu ASMIAITILUINIAUAERS mimifmﬁﬂiuLaqama\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 mMyeseimanifeniesie 3(3-0-6)

Instrumental Methods of Chemical Analysis

F10sAUNDU: 256252 LATIAATIZH 2
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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
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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 g¢as chromatography and high performance liquid

chromatography
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256361 \AHlgREMNTTY 3(2-2-5)
Industrial Chemistry
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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 winnssunasanududuszneunisdmiuiniad 2(1-2-3)
Innovation and Entrepreneurship for Chemists
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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 nsinAnATIzALazuA Ty nImeadl 1(0-2-1)
Critical Thinking and Chemical Problem Solving
nsflinAnazuddgmmaaiianlandinuasludiauszsiu lneadenisaningien

MneudiarUsvaunsaifiFeuanluiuou uasmshnsmeaessinde
Thinking and solving practices in chemical problems found in daily life by using

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

Organic Synthesis

F0sAUNDY 1 256222 1ailBunsy 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

256433 wilianeliunid 3(2-2-5)

Inorganic Material Chemistry

taRunow: 256231 wailaliunid 1
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Basic knowledge of various inorganic 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
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256435 wilvesgusluanauasiguiges 3(3-0-6)

Chemistry of Supramolecules and Sensors

0sAUneU: 256231 aleliunid 1
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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 WALANIMEaNYUEIRNIEURIE1TUSENaURTUNIY 3(2-2-5)
Characterization Techniques of Inorganic Compounds
J1dsAune ;256232 Ladlafluvid 2
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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 mﬁL%ﬁ\laﬂﬁ%y’uqq 3(3-0-6)
Advanced Physical Chemistry
Srfaduriow : 256103 iafieadu
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wiloudu Wy saumand wiliiui wivosuds dunsnTe1vesluana nTeuIuNIsTeUfisensionas
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
Suradiurion : 256103 wililoedy
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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 ndlidesdu
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Heat, work, internal energy, laws of thermodynamics, applications of mathematical

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

256445 Wil 3(3-0-6)

Surface Chemistry
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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 wiliAgatunedies 3(2-2-5)
Polymer Chemistry
audid sadurasnediued UFATennieunediuosuvusine q audinaad uas
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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 wiatiamaailBsi@nddmsuiinide 3(2-2-5)

Techniques in Physical Chemistry for Researcher

Srfaduriow : 256103 waiidesdu
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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 wdnaflomanifiiszvidugs 3(3-0-6)

Advanced Instrumentation in Analytical Chemistry
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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 N3UsENALATATIZN 3(3-0-6)
Application of Analytical Chemistry
Jpadunew : 256352 Mmswimaaiideiniesile
n1sUszenAIsNIImaaddieszi lun Malnseidliuins danslilodn3ada
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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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Special Problems in Advanced Analytical Chemistry
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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
Jdafuniou : 256352 mIliAsizsimaaiiseinesile
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Current and modern topics in analytical techniques or advanced analytical

approach and their applications

256462 gaanssuUlngiadl 3(3-0-6)

Petrochemical Industry
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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 WllesIEn 3(2-2-5)

Ceramic Chemistry
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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 winldunelulaglugeamnssuadl 3(3-0-6)
Technology Trends in Chemical Industry
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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
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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 faneansidosiu 3(2-2-5)

Introduction to Materials Science
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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
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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

NANTENUVDIAIILALI VAN 9 ‘171'Lﬂu{jﬁymmwwéuax&LLaﬂﬁauUizLﬂwﬁﬁaﬂ Taun
nMafAnuaRiwmail v wagnIshuuaynsnYAS TneuulFAseneiiiisados anuuaensdelu
msvhauieivased wlfianalunslivesjinsieiiedsasnds msdanisvesdedunsne
fiduansed wazwumanisuslnandnsnrintanseilussiusenevesaande

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 1ASIULAd] 3 wiwhe
Chemistry Project
msfneduat IS eituundnITinermans Tnefionansefiusnuuazamznssunisifu
frua wiowiaiaueuaradmamiadodusuidu
Study or research based on scientific methods under supervision of advisor and

committee including research presentation and writing thesis report

256494 nsineusumseRnaulumsUsEme 6 N
International Academic or Professional Training
TiasfneusuriernauluisUsemeadnuad vienuiiieides
International academic or professional training in chemistry or other related fields
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256495 avnafny 6 MUBNA
Co-operative Education
n1sRnUuRnuaniadnwinglunilisnuniasgvseensu nied19Usene tnglasu
ALLIUYBUIINUIING1EY
Professional training in governmental or private organization or in foreign country

under permission from university

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

performing basic labarotory works for gaining experiences in conducting research

256498 nsEnauluanulsenaunis 1 2 wiHein
Practical Training 1
Aniinuweiunszuiumssan nMseuaNAMAIN MINATI Wagausdug Mfgides
TuanuUszneumsgranmnssumalenvuiiieatesiumasung
Practical skills on production process, quality control, analysis and related areas in

private organizations in chemical industry

256499 nsRnalugausznaung 2 2 wurene
Practical Training 2
Anvinwedunmside nsvaumdnsdoe wasnudindy o fAdesdes luaaudsznaunis
gREMNTINAALENTUTIALITRITUN AT
Practical skills on research, product development and related areas in private

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

Natural Products and Synthesis

MsTLUNUsEINYRIENSHANAeIsSTUNR Auduiusieadesomiladdusing o
fumnuiedhvesansndnfsisssueid Tudnsuenansliuianiuaznisnseasulassaialagldain
Tnsalnd msdaangransusenousssunifiddnunein uazaruduiusvedlasasafunseangms
et leedhudlgmusaniddvaiotagtuiiinala

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
nsldlansunsudtuludunsddunsien lneduljisenisldarsusenauidadauvas

Tanzunsuddudunsnzdadlunisasaiussszninsmivsuiuasueu UfAseneendindu Sendu was

nsUszenaldluniseeamnssueiidunsisn
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 wnilloosfududuguazmaniendnyal 3(2-2-5)
Advanced Coordination Chemistry and Identification
noureiuseluasusenaulaeiiiuty Nauiauiundn nufeesivialuiana awes

lowndl NMsfnwImMmIeaunarmansuazgurnanans n1sesuienalnuasufisemaadieiunsguiviia

willAeesAutuveanstiluana nsnendnuaivesasetuvsdnemataiiadesuuniuanislowuud
awnlnsalnl Sidnasoualuislonuud dunsuseaaninsalnld saunuaninsaln? leadnlaunumms
uazmAtasIdeng

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 nsenenAdans 3(2-2-5)
Molecular Imaging
wadanssenndildlunianisunmnduaenadaineveasad (Suensle 787 oaft 53
 Wavesiawusd dans1w1inl) Msduasizikarnsvadeuesaudisiesinilumaiaciig 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 7lTunshemeilasadamanivavaudfvesans wu Guadosuun
winslsuuud uaanlnsued gessasudadninalnd mylnneidemadensdeiuuias s
nsuidsesisdidnduaziansou n1slinssiosdusenevnagmsiinseiluszduiiuiademaiaga
AN U aUalnsalnTuuunszaena ey 9anssAuBiannTouLUUEDINTIA wazdeany qanssmil
PAGELRY

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 wIATIEATINTN 3(2-2-5)

Electroanalytical Chemistry

nguitugenaaiitinmeidsdiin wu nutlowss luloduees roudnlnwes
AaAlnInTTIues Aaeuwes Ina1lsns wl awnuuesuazuomUalswn’ waznsussenaldlususig o
W Lneasmans daandon Aadnngn 01 granmnssulazndvIve 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 wmATiANswSEILazNIsLENa1 e ioN T TeinIuad 3(2-2-5)
Sample Preparations and Separation Techniques for Chemical Analysis
ndnnsuagnsUszgndliduguoanaiansnsuiaznisuonaisiaegns n1sgesms

Fegranemaluladfiviuate wu mslésansieinde llasivitelunisges nsuwenaisiiaulasen

MNANTARY1UTU NTENAssavedmie nsananisavendessaululas n1sannnqes

yUilainsinaarigdn
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 wiluwmelulaguasnisussendldiuianmans 3(2-2-5)
Nanotechnology and Material Science Applications
infivesansUsznouiiillassaiieseiuunly Yaduuazmandouiaguilulagldismaad

auld mMInsIamdnvaziane wasmsuszgndvestulanaiillassaiauuusing 9 1wy synialuseiv

Wl Auseufisenseauunly
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 ANTOONLUULAL NI 3(2-2-5)

Drug Design and Development

FUNdAYFIaN1398NENEVDIRILT N1TBBNLUY

¥

U N130RNKUUTINTLodIATIE AN TR UNUS

NIPUIUNTAUNULAENRIUIFILT Nyl

il
wazUFuiUisunygilsidureduanasiitoniseang s
vasgmaniululinaunn warniseduseanddelutagiunieitesiuiaiinieen

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 nsliuselevianingAumaaiaunse 3(2-2-5)

Utilization of Organic Material

wdanuloada unamdanuaindima msidsugunaznsldussloviaindiuia
TagAvdunigainiivuazdnd arslulawnsn WUsiu Gfin wavelavinfugll waznisuludssyndld
Uselowil 1wy wodlwesdinin ddou wavdnanonns

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 wilasinisdainde 3(2-2-5)

Environmental Analytical Chemistry

Supouiiieatostunsinssinddaunndey nsueslam mafiufogns msidenis
NSLATIUFIBYNE N1TIATIER m'ﬂJiuLuuﬁuaua N1595UNENEA N1TTIBUNE ’Jﬁmm%m LLauﬂ{]’iuLUEJU
ﬂ’]’ﬁiU’iENﬂmﬂ’]‘W W3 fimesin 9 lﬂvmLmﬂumi’sm'ﬁuwmmLL’maau nann1siAufI819tn 81
Al 8T NMTINWIANINAIDYN ﬂ’ﬁLGﬁEJQJGYJ@EJ’N ’Jﬁ’JLﬂi’WSWﬂ’J@EJ’N mmmww‘lmdmmama N3NNI
AnszriuarUssifiuannvasdauindey safivnsenna 1 uaziu lnsendomaiauaziedesiionuei
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 Frmendecd 3(3-0-6)

Introductory Biology

A TAvesdstiTin suleuiBmaineimans asiaivesdeddin lassadauay Lum
UoATUveNTad Tugmans lassaiauaznihivesiiy Tassaanagniifivesdnd nalnmsiAnitamnnis
ALV YediliTin Uiduiusuesdeltinuasdunndon 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 UURN53I NN 1(0-3-1)

Laboratory in Biology

ANuUaendeluiesljuinig ndosqanssad waduazeasuniuad NMSWULYaEd 113
dﬂawamé’ﬂwmxﬁ’uqﬂﬁu ANNVAINVANEUBA AT TR LﬁaLﬁaﬁ% 1AS9ES19LaT NS UV B INY
IATIESLarNSYINUYesdnd 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 mMsfeansmnainedans 3(3-0-6)
Scientific Communication
nslddeuazmalulaglunsdeansanuimainermans mslinseviaginingde ns
thiaueasdanudlaglide fasuuvumsfuiuazmedunosiu
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

mwwamwiui’]aﬁmumumﬂ"ﬁumu MSUANE NISINEAT TAINYIAINT INIEERS
91913 UazdwIndey 18 Wumum'ﬁai’mmwimmw mmumiﬂiuaﬂmiumu $19 9 LU N9
ma%aa‘ummﬁﬂUﬂumaﬂiﬂimuﬂuuaumuaﬂ, Feyaramaaid i, Ugﬂimimaﬂsﬁﬁuauaﬂ%uma
wortwelsiun3Ans1uanwes, wadaaroad lulaTuIaIud, N1TIATLET LAYNIIASIAABUIINENT
WugnsT warnslidumesidnvesassndssmdudiiuidanm msiieneidaimnditeady
Uszansnmueainfuitanmluiaanuly audume wazansnindede 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 (I0T), critical
discussion with performance (sensitivity, selectivity and reliability) of methods for current and

future trend
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258375 FIINYIVDIANUYTAENITHTEUNT DL d AN Y 3(3-0-6)
Biology of Senescence and Preparing for an Aging Society
ynquifuguluiiverarussinm nalndesfudmiunmnnmwessad o1n13ves

Sasesreuts UssifuddydmunisvzaoTouasiiugaunm Ussrnsmansdasony nsldeuas

Tnwumsluggeeny weluladuasuinnssuiiiedinuggiony
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 lsmduuaynns
PU m’iLﬂg@uﬁLLUU%QULL@%LLUUﬂgﬂ auURvesdans namansvaslva Ui’mgmiiﬁﬂﬁlu weslulawdng
i uazusiodnlai 2seslfidesiu fandgeall

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 UfTRnsiand Jossu 1(0-2-1)
Labortory in Intoductotry Physics
UFtRnmsfuguiiaenndestuidemmeiniandidowiu ngnisiedend usdiudas

NULBTNFNU TLUdNLazN1T3Y m'imﬁlauﬁl,wumu autfvesaans namansveslua Us1ngnsed

pAuLaziDed Woslulaudnd wiwnlndh 2sslafdesiu Nandyelsl
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

USUIUNNINEANLAE SEUUNUIY SEUUVBINITIA N1SILATIZALAENISLEAINANITIA
AnuldLUueun1INTIn UIRTFIUNNUINTING m’uﬁsmmmgmqﬂmﬁﬁ 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 Tanmansifutouaiosiounnd 3(2-2-5)
Materials Science in Medical Device Manufacturing
UssianvesTaniildaumsnsunnd msiedeuiangunsainnanisunng nsndeuas

sﬁugﬂia%%ﬁllﬁEJ’J“&I@JﬁUQUﬂiEﬁWNﬂ’liLLWVIET nsnaasuandAlBenanaziadvesian nsnaasy

UszAninmuesianmianisunng msinsizvinisidaiuvesianiunisidamumenisunmd 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 NTLUIUNINAAL LTINS 3(2-2-5)

Ceramic Processing

fogavilflunszurunsnangramnssneiind auautAimaaiuaznisnenmyes
TMOAU warnsidsuudasiiiniu nszuiunsndendaduienind wsnaresnszuiunImanse
autfning q vewmAnSusisniindsdioing q 1wy idesdufumn inTesqudust Yaguuln wiindaex
wodnuarw U ling N13AIUANAMNINNENSUIEIENE

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 ﬂ’]iéﬁ’ﬂﬂ’liﬂax‘iLﬁ&JLLﬁ%‘E’]Lﬁﬂiuqma’Mﬂ’ﬁm 3(2-2-5)

Waste and Wastewater Management in Industry

Usziamuazunasinaveadslugaainnisy nmsieszsimaeiiiiienisuonyszian
UUnLazndInvedds N15an99ldsdunsiy U'ﬁzmwumﬂg’]Lﬁﬂiuqmammm walulagnisurdauay
miﬁﬁmﬁ%ﬁﬂqma’mmiu Forruadmurendsuarduinday

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 weluladnszuaunstugundnsasinediues 3(2-2-5)

Polymer Processing Technology

nIzkaIngn wgAnssuvesluailaounazusuiiladow audflaladaladin n13in
auth vanseuaiver Jedefilnadoauifimenszuaine winmsmstugUaadasiodiues nsdndn
LLUUﬂﬂgLﬁmLLaxﬁ nseauuuiindn msvhildind mssasanas maedeu Tnlu mstudule wavns
sanuurlnaelou aAnuduiussznielassaduazantivoanediues

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 geamnssullnsiduunarinsiall 3(2-2-5)

Petroleum and Petrochemical Industry

st M13d1593 warn1swaadlnsiden widinwaynsuenndnsuendingadinng
ndn ansUlasiaiannteailuduazeslsundn msunUlensdeululdusslovisueig q wu fevedu iy
sysumRdmusueus 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 NIEOUINYIANERT 3(2-2-5)

Science Teaching

ANNITERUWINGIMIARNT VINWENITAALAZNITUIUNITNINGIAENT ULUUANG 9 Tu
ASEOUINYIAERNT N1TIALAZNITUTEIIUNG NTABUINYIFNEANT LUINITTATIUNUATABUINYANERNS
N5 seitdyminisiseunisaeu Ingremansiazn1sujuinisaeuinemans 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 N33ANSSEUsLAL 3(2-2-5)

Learning Management of Chemistry

Whvsnemsianisieusied wnAneiiinainedeu Suaznaisnsdanaseusiad
nsUsziliunaninoudiall do waluladuazunasnisiouddmiunisdaninieuiiadl msoonuuy
AanssunsseuiviaenndesiukuIAaniuail nsEnUfuRnsdnnsiseusiad

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

wdvesanstalutananie g sulaun a1slulanse TUsAu luilu waznsatinpidne
ﬁlaumammadLauiszj:uLLauUQﬂimmiL'ﬁﬂmEJLaulsnuLLauIﬂLa‘ulé?m g05lUU LaZA1T9IMT NTIALATIATIS
“UENR]I‘IJ&JLLayﬂiyU’JUﬂ’ﬁ‘VNMNWUENﬂ’]’iLL?{W’@E]WU’ENEJUWT@&J‘VNﬂ’]’iﬂ’JUﬂuﬂ’ﬁLLﬁﬂdE}@ﬂ“UaﬂﬁJu NaNNIg
WNQE]%!SU’J’WIEHLLGULW?NUWUUQQ ‘U?Wﬁﬂﬂ?ﬂﬂ?ﬁ(ﬂi ﬂiu‘U’Juﬂ’WiLﬂJG]’TU@aGZiﬂJ‘U@ﬂﬁ’ﬁ‘U’JIQJL@Qﬁ@]"lﬂ 9 ALA
NMeoTIINe AT TIETAUNA NnNISwaETInwedl]URnsvean1snssudiines n1sinn1sganau
uas nMsnageuAsiulamsn nmeageuludu nsvedeunsnezdlu nsegeulUsAy uaznageull
0dlolne saumansveaoules] madansiufiueuaseniine sutensd@nwuisituaia
WeemansavnmviseInemansinalulad

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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