Uupd.2

nangAsNIsANYIUaNA
#1913%1Ad
nangasuIuue w.A. 2562
(vangns 4 U)

ANAIYINSANYY AEANEAERS
UUIINY1QYULSAT



a135U%y

vuandl 1 dayanaly
1. yaLarevangns
FouSaauazanuiv
uen
SuumhefnfiSounaoandngns
FULUUVBINANENT
A0 TUNMVBINANGATWAZNITRTANBYLR/ATUuTOUNENENS
aumFolunseunIvangnINinunNLAYINATIIL
o1¥witanansauszneuldndsdusamsanm

W o N o bR WD

Fo uinana lavdsridlngUssnsu dum
LazAMRAINISANYIV0401913ETURATEUNANENS
10. @ ufidnns3eunisaou
11. goumsaineusnsenisiaunfisndudehanfionsan
Tunsmeununanans
111 @01un15alNIgUaNMsoNITHAININIANATYEAT
11.2 @01UNSAINSNITRAILINNSEIANLAY TMUETTU
11.3 @a1un1sal ¥5enN1TNAILIAIUNISANY
12. wansgnuande 11.1 wag 11.2 siamiﬁwumé’ﬂgmuazmmLﬁm%'aa
AUNUSAIVDIEN1UU
12.1 msWmumangns
12.2 auiedesiuiusiavesanitu
13, mnudsiusiundngnsdundaaeuluans/maivduresaantu

vuanil 2 deyaennzvewdngns
1. USweweamangns waginguizaaveamanans
1.1 S veanangns
1.2 ngusrasdvemvdngns
2. wHusWNUTUUS

WNIAdt 3 STUUNISIANISANEY nsaliunis uazlaseasavamangns
1. SEUUNSIANITANE
2. Msanlumnangns
3. VANgATHALEIATENADY
3.1 viangns
3.1.1 UURILAR
3.1.2 lassaiavidnans

W NN N P Rl el e

[N 4 B

6}

(o)}

O 00 00 ©o

10
10
10
12
12
12
12



4.
5.

3.1.3 sevilundnans
3.1.4 WHUNSANE
3.1.5 ABEUNETIEIN
3.1.6 ANUMLNYVBUAYIHEI
32 @0 ana lavUsedmithsUssey suvtuaznandinising
YD401913IHTURAYRUNANEAT
3.2.1 91IYHSURAYRUNANGNS
3.2.2 913G UTEIMENGNT
3.2.3 919158Ka0u
psAUsERBURITUSEAUNsalaAau (N5iinau videaviadnw)
FormumRgunshlasanunieauide

] o % ¢ a
NUIN 4 Nﬁﬂ']'it’iﬂug ﬂaEqWIﬁﬂ']'iﬁE]uLLaZﬂ']’i‘U'igllluNa

1.
2.
3.

MSHAIUIAMAN YL NLAYYIDIER

MsiALINaNIsSEus luusas e
WHUTILEAINITNTEANYANUTURAYBULIATIIUHANSISEUTINENGNT
g9197%1 (Curriculum Mapping)

l:‘l L4 a aa
wu2afl 5 naninailunisussifiunaiian

1.

o] A v L4 Y
ngsvideunsendninadiiunisiissauasiug (1nsn)

2. NITUIUMITMNUABULIASFIUNAENO NV ITHR

3.

neinsdnsaNsAnwIIundngns

NUIAN 6 NITNAIUIAUIANSTE

1.

ASLHTIUNNTANNSUDNSI LN

2. mswmnaNudiasinuelilnauanse

NN 7 N1UTEAUAMNINNANEAS

1.

AR

NSNS

Utudin

dn

AT

MANgRs NMsisgun1saey NMsUsBiiudisey
AsatfuayunsiFeus

12
19
23
a8
53

53
54
55
64
64

66
66
67

83
83
83
84

85
85
85

86
86
86
87
87
88
89



7.

Fruadmansidue (Key Performance Indicators)

7.1 §uUsivian (Core KPIs)

7.2 ﬁ’mﬂ%ﬁuamé’ﬂqmﬁ/ﬁiwﬁ%’l (Expected Learning Outcomes)
7.3 fhusdlussduaminende

nuai 8 nisussliuuarySuussmsaniiunisvewmangas

1.

ANSUSLLUUIZANSNAYDINTADY

2. mMUszlunangaslunmsy
3.
4. MsnUMIUNaNSUTEIULAZ I UNUUTUUS

N5UTEHIURANTSA T LN EAIBEAVANENAS

AMANUIN

dl

R D H L DD 2

2

msuUTeuigulassaiadangasnsAnududn a3yl
wangnsuTuUTe w.a. 2560 (Mingns 5 U) fundngmnsnisdnydodgia
a1 el nangnsuTuUTe we. 2562 (manans 4 U)
ANEILAAIAENTTUNSHAIUINANENT
F1BUNTUTEYL/NANTINNENENGAT
a a ¥ a =
WIRTTIIVINEUTENOUIINAT WA, 2562
UseIRuarnaunIininisvese1ansdussdvanans
YoUIAUUMINYITHULIAT 11078 NIANBITEAUUIQYINT W.A. 2559
UsgnAnsens1AnyIsng See 1nsgrunandiseaulIyaes
s = s (% aay

ANUIAIFNERTILAZANVIANIANEAT (MananTad) w.e. 2562
MIUUTIULTBUTENINVANGASAIUNINTEIWINTNAS

Progame Strueture ¥8aMdngAsNIsANYIUNTA @113y Al

90
90
91
92
93
93
93
93
93

94

125
128
133
138
156
168

213
220



wé’nqmmiﬁﬂmﬁmsﬁm
d19139A%
nangnsuiulse w.A. 2562 (nangns 4 U)

yaaatugaufne UINYIRYULIAIT
INYNVH/AUL/N1AIYY AR ANYIAENS

wandl 1 %’agaﬁ"ﬁﬂ
1. auazdendngns
Joawilng nangnsN1sAnwIUn a1vived (nangns 4 U)
%am‘mé’mqw ; Bachelor of Education Program in Chemistry (4-Year Program)
2. Yol uazanvniv
Foufiu : msAnwduin (1A
Bachelor of Education (Chemistry)
SRRp) : nA.U. (1Ad)
B.Ed. (Chemistry)
3. Ay an(ddl)
Taidl
4. 5’1muvﬁhaﬁm7iL%'aumaawé’ngm
uumheinnunaeavananslidesndt 142 wiiein
5. SULUUYRINANEAST
5.1 guuuu
VANGATIZAY 2 USEe)In3munsausnnsgIuaniiseiugauAnsiuieynd w.a. 2552
LAZUINTTINANATTAUUS YIRS aNUIATANEASHALANUIANYIANENT WA, 2562
5.2 USELANUaInangns
MANgATUSYEININIINING
5.3 Aeniily
Ay
5.4 A153ULRNEN
SuiAnlng waz/vseRdndnsaniaunseldnuingldidusgned wazdulua
VOUIAUNNIINGIFBULTAT T1PNBNTANBITZAUUSYYIRT W.A.2559 U9 6 N15aRUANLEDN 19D
msAaden N IulEn ¥SeUseNMATEINTINGEEULSAS (NARWIN)
5.5 anudaudefuaatusy
Taidl
5.6 MIUsyaundansanising
TSy L ileana I LAY



6. AOTUNTNYDIVANGATUAZNITNANTAUBULR/AFUBDUNANGAT
6.1 Muuan1sliaaeulunianisfinedu Un1sinw 2562
6.2 \Jundngnsusuuss we. 2562 (mdngns 4 U) Ysuugaanumanansnisanydadia
#1913 Adl nanansUTUUTE WA, 2560 Mdnans 5 U)
6.3 AQTNIIUNTVDINNTINIRBLIUTOU/ DY ANANGATIE" il
1) ANENIIUNITIVINTG WAuwiugeundngns lun1susey

[V
v

ARSI 2/2562 WioTudt 27

WD NUATNUS .6l 2562
2) annivinslianuiiureundangns Tunisussyuasail 3/2562 Wetuil 12 Weu
AP WA 2562

3) anuvInendueusiavanans lun1susegunsed Wetun  heu ..
2562
4) @nn3vTn (013) 1n155uses Waiud LABU .,

7. avuwfeulumsieunsuangasifinunmuazunnsgiu ane.
MaNgNTIANUNTENIUNMTHELNSAUNNLATUINTTIUAUNINTTIUALATEAUUT Y1913
avngAanskazanvIAnwImans luln1sfiny 2564
8. anfwarunsausznauldudsdnsanisine
- NUNNUVRITF
- pstudsindrdnanunsAinwenyy
- dn3¥nsfing
- Yuinismaail
- agdnsdsluanuAnwieiing 9



[

. Y2 WNENA 1VUTEIWIUTTVIVU AUNUL LaZAMAINSANEIVRID1NTTLTURAYIUNANENS

AN
< - AU A - . . Yidnse (wu./dUn9)
9 YD - €NA - s #1199 du5an1sAnwIandalu Usend - a4 =
NMEWINT | AN n13AnEN . Walla
Jaglu | .«
nangnsil
1| weringdnd mugdyad B Ph.D. Chemistry University of Leeds Uk 2552 20 20
MansInge | . | wilessiuseelidwRdusynd | aniinendeuiing ng 2541
wu | el wInendesgelug ng 2536
2 | widumun  ndne ;3}‘838 Ph.D. Chemistry University of Newcastle UK 2544 26 26
ANANTIANTE upon Type
wa. | el wnInendesgelg ng 2537
WU, | el wInendesgelg ne 2535
3 | weaniudan wugdlsadana B wma. | el PHIAINITUUNTINEIE ng 2556 20 20
MmansIngeg | wma | el PHIAININUNTINIE ng 2546
WU, | el WINPT ne 2542
4 | wiedeas du WAIA KUY Ph.D. Chemistry University of Newcastle UK 2554 20 20
FNENTIASY Upon Type
wma. | el wInedesgeslug e 2545
WU, | el WINPT ne 2542
5 | wwamaery yasassd 219138 nAa. | AeuazUsvdiunanis@inm U INYIRYULTAIT vy 2550 15 15
nAy. | Myinnan1sAny UNINGNTHULTAIT e 2542
ey, | deeadnunang WIMedealeriesssunssy e 2543
Avy. | Ssenfnun-adaing WIMedeglerissssunssy e 2540
AL, nsUseonfneg aonUusvigiyaasnsi e 2538




10. @UNIANISIIBUNITHIU
N5 58UN5EUlUNMINYABULSARS

11. aanunisalaneuenvisenswanisndudesihuiansanlunisnununangns
11.1 801Un13alNNgUaNVTaNMSHAILINIGLATESNA

msdamsdnuued iunsdansAnuiingrmansanunilduiFowosaans el
anufanuilafeaiunmainufizenad esduszneu lnssadinazauautfvesans osnouuay
Ufduusseninsoznonivesmen aaautRveaiussiell uazarunsnl srendldanudinardliiie
Uselomd Tauiafafinugnssuiumnsinemanuazianafmnaingmaniiatunisdoudifetuad
oehalsfiony wan1sUsziliudng 9 i TuseduTd wazuIund iwu PISA uay TIMSS 3nita ndnguids
Uszdnslassieuanintiygmising q MiAntudsesludegiulfasfoununimuasnisdansfinmdandis
filaiszaunaduiawiniias

nansiansAnulnefiiiumn aussaugdunsinwvessemalnglunfiainadiog
Tuszduitliuime Iaanuannsolunsudstuiiunisnuivesd senalneifisufuununatsudui
anas (IMD) saemndasiunanisdndufudnanuanansalunisusturedingluniiaswsialan (WEF)
fanadluvans q du Tnsamegiuamunmnisiamsfnwadamaniuagingmans siedenaidumae
AuNINLATALTIOUEALANGY Tesasfaeudidtlidulunuitmnedidsly Fuduliymiliietuineis
17U BsdanalrimsdnnsnuliannsawSoauliidunaiiiosfifinunin ogifud annsaiuiledy
Tomauazsoanaauuulnel 9 Mddsuuvasegradrgunsduamsseil 21 16 uagiiddayfrevilil
annsaduirdeuinuATysRauardsruvesUsemanuisdednis

Pnanmmsaifinaviliinsduedeuiionsasunladunateseiu Tngludiuves
ulsugldinistundeulagnsliunuinuiasyianasdanuuisynfatuil 12 atudl 12 (w.e. 2560-
2564) wagddesimidsulouisnsiaunasugiavesusemelng wiefi3unin Thailand 4.0 fieguu
Wmmmawmmammm 20 ¥ (w.a1. 2560 — 2579) Fuduunuudunndnueanisimuiussing uay
Whssnennsiaundigaiiu (Sustainable Development Goals: SDGs) saumansusulasadsszmelng
uguszmelng 4.0 eudfunisussmaldununisneiuiand we. 2560 - 2579 Aidanuideulodaiu
wagnuy

11.2 @91UN15aITaNITHAIUINISEIANLAS JUUTTTY

ot dauloviensiauassgiavesssmalng viefidendn Thaland 4.0 ney
gusFNansIIRTEEE 20 U ULATWHURAILINSANYIVINTENTANWIBNT TIuT uauRaL AT WRILaY
ﬁ’mmwﬁaﬁmﬁaﬁuﬁ 12 (W.f. 2560 — 2564) lé’ﬁmu@ammwmﬂuﬁﬁumﬂudéﬁﬂmLmeiSau%’maam%em
gdadu LLaumaiNmemmummma nsadrstladowanden Feafuntsiamumdngnanisine
Femsisiamauieneiuienie o1sual deuuazandoya ReliiinusTaunsaussousfdniui
wiouunmaiasuulasesdnslulaneuandisinsuasuutadunn  suldegnaviniu uaziinasss
frnundlafanansenuveneluladrodsay dwandeu iWearlundnenavu Widuniwe 1nsyanaidl
AMAIN @1unsasaImIaNNILardiauiivlduselevilaegeaenndesiuding Tausssuwas

AunndauvasUsemelng


https://th.wikisource.org/w/index.php?title=%E0%B8%A2%E0%B8%B8%E0%B8%97%E0%B8%98%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4_20_%E0%B8%9B%E0%B8%B5&action=edit&redlink=1
https://th.wikisource.org/w/index.php?title=%E0%B8%A2%E0%B8%B8%E0%B8%97%E0%B8%98%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4_20_%E0%B8%9B%E0%B8%B5&action=edit&redlink=1

NnuwIAnlunsasuwlasisngn ilidesdinmsiinsesianmdamuazanmnvesnis
Jamsfnwuitommandluiuegisaieds %qwudﬁ]wjmLLazmmmaamﬁmmiﬁﬂmﬁuﬁmmaﬁzﬁ’u
fasgduulonns spuunsfng n13uinis fandnges nmaimdnaesluldlussduvioniou uasuilly
mmwaﬂmmﬂwﬂﬂamumimamLLauwwmﬂssuaqmumﬂ W mswamamwmmumﬂum%mm
vosnsUfgunmsfiny uagmaimuilse MATITEUY FITUTEUULASNTEUIUNNTHARATYY fipedinsg
IHIRIE L‘Wi%ﬁﬁumsuaqmiwamﬂﬂmlmaam wammﬂﬂ 4Unse 5 LLG]‘{jEU‘Vi’]E]SJVIﬂiuU’Ju ety
FEUULAZNTEUIUNITHANASIL maﬂmLuuiﬁuamuﬂﬁmsnmzﬂamaiummwwwwmmwm mmwau,av
NSARUVRINILEY iaumﬂ’miauwamLieuiuLﬁuaaﬂLLa 2i3anunn SimsagieuRniinauiaufifedty
UﬁmsaaummuamuLuamma PCK (Pedagogical Content Knowledge) aummsﬂwwuﬂlmmﬂgum
firlumsaouvesuLes

11.3 @a1unsal ¥sen1sWAILIAIUAISANED

ANIZNTTNNTINATHILANTN A3an TeuszmammsgIuivInasluiui 9 waadniey
2561 uazAnEnsTNNsATaN IiTuAure udeTsfuasanTIhENIRsg AN TNAg W.A. 2562 ieTufi
17 Swamy WA, 2561 Aaunlaiin1susenialdu1nsgIunulaiseauUSynyIns d191AgAansLazanu
Anwimans (Mdngmsdt) we. 2562 Wletuil 26 nunWus we. 2562 FamsUszmeldnguane
flanan fqeuuiinisnanag ¢ U Sadummliaantusdnagfosfuusmdngnsan 57 Hu 4 ¥

12. HaN5ENUAN U9 11.1 uazda 11.2 den1swauInangnsuazaungItasiuiusnavasanty
12.1 MIRAUMANEAS
= ¢ = g ' a a DY a =2 =V yvao Y
AnsgAnwenans Fadunibenuiineesiunisudsunisnulaense Jslaiauivangns

'
N o v oA

ns@nydaudie andyed et mnefiendnajniidnudnvazuazausso usid Ay Ao seaiu

o

6 14

dinausssy 3u593w Tanuiluindnaguariviiiaou uazanunsaAniingied duasiest aauinngsy
waztharudivandlulflunisdaniadoudiedl uasiidoitewmuinsianisdeudld ogradussuy
uenanil Sspaduffianunsaiuinruidnvesiou ademnuduiuisufissnisyaaaogisdiany
Suinveu fiadenuies dau quvy wardaandew wazannsnagudoyatansiunisaouwail Tng
donlddeyaasaundlasgamnzay
12.2 anuieatesiuiusisvesanitu

néngmsiieumeuauswsioniusiafumsaistiudinvesuminendousmsiiinisiandn
fifonhmsiamminensuyedynszivetnwioiles mszdulladvdfglunisdnilfifAnanuasy
fefuutunazmsnaniasn s infuduniansiammaasysAave sl sema U Inenduusaas
Aghed Jadunisadtudaliiauieasauisaluiaulaynuidulan agdesUudiliinainuas
A1 varnvatandulueuian fieludeinguszasdifewaudtaunnsedvegiseiiios e
fimuinwe waznddyyilunuedn luguzussnumaasugiavessema uasiiomundndfinuay
gAssulu gruzayuduaznalosivesdinulnsuardinulan eaussdoulounesuil 2 uminede
w53 Il STULLAZNITUILMIHARTMRRRTAAA M TTnAnuanTanILANLFBINTYEUMA 1L
syiuuw mihvessemauazlisumindusanineiiganitnuieds dudin vomminedousemsses

= S L4 LY [ a ! aAa v a a
mamaﬂwm@maﬂwmzmum@ AULAY WIUY QNI%I‘U‘U’W]



13, anuduus (§hd) AuvdngnsduniUaseuluans/nadviduvesanity Wy siedvnidagau
VN IAUSNISAMY/N1ATVIDU USBABILTEUIINAML/NIAIYIDU)
13.1 nu20/518391 lUnANgA NS EUIINAL/N1ATIYIDY

U SWATI8AYV1-919737 3189731 NUWIUSURAYDU
iy} YD
NANgN
Fen
Jynenifien
A uanUAy
205200 | mMsdeansnmidingquiiteTnguszasdiany
205201 mi?iaa'ﬁﬂm%j”mqmﬁamﬁmezﬁ 1 ADIEUYWEANERS
9IS

205202 | NM5ERENTNIHISINGHNONITUAUDNAITY

252111 | uPaAREYagIU
255121 | ad@iAsngn
256103 | wilidecdu
256121 | \pfldun3d 1o MALAL AMEINEAERS
256234 | \ndetunsd

256251 | pfiAsneii 1

256253 | AuUasnisnIaallarn139nnI1sasiALlounsie
256343 | wndideidnduwaznisiluussandls

258101 | Tve oy

258102 | UfURAN15¥3ImNeN

261103 | Wandilosdu

411221 | Fued | medunTued
AEINYIPNANSNITUNNE
I ueniden
256100 | 9NNSEULSHUTSWEAN : UseiRmansuay o | aedvwedl AugInedans

FTUINIT

256252 | wiiAsngi 2

256324 | \aiNANSUINEITUIRA

256341 | wdlBsWang 1

256352 | msdasesinaaiiaeedesie
256361 | LAllgnavnIsy

256447 | wiliientunedwes

256462 | gnawinssutinsiadl

256463 | wilifigiusiiia

256466 | Jamandidosiu

256468 | muludusznounsdmsuiinedl
256469 | INgAEnT19

256471 | w@ilNenUaN1ITkInADNLAANNUABANE




WU SHETIVIVI-5193U1 78397 89U URAYRU
iy} VDY
NANgN
378313 | laseuineneans 1 AMEANYIANERNS

378431 | MIIANSFLUTINGIAARTFIINS D
378441 | M3dnn1sisguiImemanslaniayansmans

FYn1saeuIvILen

369481 | MsapuINgEIEns T AL ANWANERS
369482 | M3dnnsigusiagl

13.2 sre3vindaaeuliinne/naivy/mangnsau
Laidl
13.3 M1SUTMNTIANTS

'
=

13.3.1 91971385 3URnveUNENgRT Uszaunuiuetansdiunuainaiaindy o luasd
Aeatesiiliusnsnisdeudyisng 4 lunsdanisiudonanszredian nsdamsananiouuas
ANSNIAEDY

13.3.2 Lwia(??atiiﬂszmumuiwsﬁsm‘v;fﬁsm Wievimihiszanunuiuaeivied
ANEINGIMNENT UNTINGIRBUIAITIUNTATU Torinunsedun NMIIANITSYUNITADU Uan1s
Uszlilunaniseiunis



MU 2 YOYALRNILVDINANGAS

1. USwyrvewmangns uazinguseasAvasvangns
1.1 Yiueyrveanangns

AuzAnwieans uninerdeulsms danudednsiamiasidaauninazfondendie
Ausssa Awd danudufimiedyan fanududaeiadeg fanvaansalunisdoaisuagld
waluladuaziBormngiunisiamsiseuiauiviadedaiisassduaziiuinngsy Sujatundadudn
fiflenudnleegnadeuriduuunin gud ndnnsuasinuensruiunsvesmansiaduaiiegnadngs
wazdanuduufansindnag amisanaiuysannsesdauiivainvateiiiedilugnisiaun
n3ngnsuyudinelinanueineonuegsanysaiaunsadsainludsanlfogreiinnugy aeld
NIOUVDIANGITULALTIUETIL NangnsnsfnuTndin anvndvnall Jsjuimududalnludinusssy
fianumnuanunsasuesranuiaviviadl invedfiinsmelauarisnismenadl vinyenisaou
wilnuunUfsunsine suisenuansalumafoftetanmsiamsFounisaeunad

1.2 InqUszasAvaInangns

1. wanUndiniidnassuesesssy Indyaamudung warfRnunuasserussaivineg
usfinnuiuliaseusenthiuasdany

2. dawsouglundnnisuuafin ngwd) o nsvuIums wasaufantilumaniiviines
wazanuiviadl egvEndauaniussuy suivinurUfoRnismand

3. Jugiinuanunsogelunisysannistinamans uwardenunsentiniinnuaiveanisldianis
Yoy lun3mse®in n1sUsznauedn tagnsunleim

4. fanuinrudlaRefuunumminiuaausuinseuresmulesuasgdulunsvhauuas
msegTniuegraduiaeadng Tunsiseus wasimuauedhindnagiad

(%
aa d

5. ansalinwine Awndew walulagaisaune wazadamansuazadanugiy lunns
foans nsBoud nstivsusisasinauedeya uaznisuddymlunisisedinuas n1sidouile
WLIN13InNIsSEUNMsaeuAllaeg 1M zaNkaLiiUTEAEA N

6. Tanudanandlaifieatuiuain nqu nénms wazideavglurinuenisdamsious uas
nsaeuinnssiniednudnuasuarsssunivesiviadlussfunsinutuiiugiu



2. uRuWmuIUIuUge

LU AU

4

nagnd

9

NANF /AU

NAILITZUULAZNTEUIUANT
dIansissunsaeuliiugia
fidnnanualaudnuaziuau
A Aune 13 gillaluwd
Judigeanisvosunasinemy
STAULINTNTBIUTEINA
(Demand Based
Competency) wazlasua1ans
Tushsdeiigenin inausiiade

72

1. wmAngndeianntiedeiugnidniu donisuan
Tadinfisinann Jmdngnsaziranlflunsiaun
AN Udn L
- a$19wusTINesAnsd Knowledge Based
Society meAndriinvasnnulidsliliseu

- TAtiEnaN115N LN INGUAIAULDIRNIE
YUV e-Leaming Feanmuiaunivnnisfiiuniw
(Language Center) azifumieatiuayu

- delinsuaniudewinuelassnsiineusy
Tasams@nwgauuinanasiitedsussuums
Bounsaeuiiuianduguinasuagilainsm
TunsieussiniusenineiSeulasiaou
nszUIUMSSousBandnlvidiu Tsida Tidum
wann1s (e waglviujon

- Tvensnnneueniussenglusedviany

2. WanszuIumMsteuinuvangnsgamnnlagl

nAnTadinfiinnuansalumsUssgnduazysan
nmsanuilaesiusnldlunsuiRcnunisnin lny
- delirannsdiauInTEuIuNEReu; lnenisi
NaUszllunsaeulUTuUTe uee. 3 Lag UAe. 4
- dnlvlidsinUszaunisallvdnuasiinisiaw
T@nszningiinUsgaunisal

3. WAUNSEUUNSUSLLIUNANISANNTInSTAU TN

ANUANTVRIUneIR (Competency Based
Assessment) Tagdnlidlssuunsussiu
ANuansalunsldnsinguiazmalulad
AnsauLme

1. denans uAe. 2,3 Lay 5
fanrysal

2. SpUayvsdlNuUNITaIU
UAD. 3 Uz uAe. 4 il
MIdINaUsEIiunIsaoU
Uulsaimnedis
Aewilos

3. Sevavvesldngouniu
nsvelulsenauivIdnag

4. Sevazvesiidnfidounim
SINURIUA LB NLA U
7 uAnendosmun

5. Soazvaedandiiuinee
N9YINANTIULEIUAY
Lﬂuﬂg (Teachers
Enhanicing Actiontes)
UnsAnwaglitesnin
2 AANTIU

6. Sovazvasianiiaou
walulagansaunaniu
AUV NI
UNINYIGEAINRUA
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NI 3 TTUUNITIANTTANYT N15ANTUNTT waslaseasevamiangns

1. SEUUNNSIANISANYD

1.1 92Uy
Tdszuuninia 1 Un1sfinwy) Usznaume 2 n1An1sAne A AANISANYIAL LaznA1ANISANE
Uae Tnefisvesnandnwlddesnii 15 dUavisenianisinel dofvuaas o Imdulumudevsdu
UNMINLINPULTAIT 11978 NTANEITZAUUTYYING W.A. 2559 (A1ANWIN)
1.2 mMsdnnsAneInIgaiau
Taigl
1.3 msisuLArieialuszuuninig
Taigl
2. MIANTUNITUANGAS
2.1 Ju-nanlunsatiunisiseunisaay
W - a191NTUNA
AANMSANWIAY faumdeufiguien A gaiau
mensAnwlats meusideungadniey e fune
2.2 auaudRvagidnfne
dusamsfnusgduisondnuinouvats fhuszuunisdndonyaraiiiAnuwidelussfu
UM (Thai University Central Admission System : TCAS) aiunaninauaivasinninede 1Juld
AUTRUSAULMINGNSEULIAT TIE MIANWISEAUUTIRT WA, 2559 U8 5 AavauTRvelinAn
Ws0UTZNIATDIUIINGIREULTAIT (ANARLIN)
2.3 Jgynnvasiidausnidn
- danidndeuluanuiind dausnneriiymlunans q 1w lidnesfulymnsusuialunis
Seuluszavunivetay Jynin13dnnisuanTuNudmsuauLes 11nANSURRYaUNITEIU N15AA
mmiﬁugmmqé’mﬂﬂmmam% nemans Jymmdn q Anvdmsuiaslnd fe Sdldanunsauims
Fan1sdenaan arudiveunazainuiuiaveudenuiadluiieweininioukarluiinUsesTu vin
wMme/mdnms/eliadsnsivsnzauiunseulusyfugaudnm
2.4 nagnslumsandunisiveusledaymy/dedrfnvesianlude 2.3
finsdnfanssy Tassnisfey douduniadeu Tnednianssuiiduadiennudnuaziamn
aussauzfiuguddylunisianisaues wisuanundeslunisioussiuuminends st adns
AuduiussuAsEnineguiisutioarnanansd
- deRvnssulasanisiieadiuasy audite auduiiaveu nsuinsinnisuasinuey
nszUILNSAR maenaumsuuzthmaia BnsEeunvnzauiusziugaudn
- dnRansalasimsauduiudangloszuinsuiisutes annansduasyrainsvednny Lile
AnmuuaziasuasanaslalunsusuivesdidnlndlviussaingUseasa
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- §ARANTTU NUNIULALIETUANS NUFIUMNaImemansuazn I danguiddsy Tiknldnlae

Juidufiunes $uive1913d sarinsiausnusuaziludiegianalindsnis Fouinmunzanly
8

AUANY

2.5 unumssuiidauazddnsanisinenluszes 5 U

z o UYn1sAne
YUY
2562 2563 2564 2565 2566
JulN 1 30 30 30 30 30
JUUN 2 30 30 30 30
JulN 3 30 30 30
JUUN 4 30 30
34 30 60 90 120 120
o aa A 1 o < =
FIUIUUANNAININVEFELIAINITANWN - - - 30 30
2.6 9UUITZUIUATULNY
2.6.1 JUUSEUUSI95U (WUIE : UMW)
o . UszaUeuuszunay
FI8ALLDYATIUSU
2562 2563 2564 2565 2566
ANSSTULHEUNSAN®N 900,000 | 1,800,000 2,700,000 3,600,000 | 4,500,000
SAUS85U 900,000 | 1,800,000 2,700,000 3,600,000 | 4,500,000
NEWA : A5TINHENNTANYY (Raeandngns) Wiy 150,000 v
2.6.2 9UUSEUIUSI9Y
, Yauuszanew
18115318
2562 2563 2564 2565 2566
ATNBULNIU 450,000 900,000 1,350,000 1,800,000 2,250,000
ANbEaY 225,000 | 450,000 675,000 900,000 1,125,000
ﬂ'ﬁaﬂ 225,000 450,000 675,000 900,000 1,125,000
A1ATAuet 0 0 0 0 0
523518318 900,000 | 1,800,000 | 2,700,000 | 3,600,000 4,500,000

2.6.3 Uszanaunsanlganesarlunisudatugin WDuky 30,000 U seau/ssl

2.7 STUUNISANE
(/) wUUTUSEU
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2.8 msifisulaunuaein sre3vnaznIsamzidsussuduunIneIay
ulumudetsAuuminedeuseas 11928 MsAnuseauligae3 we. 2559 uazusznid
UININYIFHULIFIT 1383 nannadiazwnUfURlunsiisulaunheinseaulsygy1es w.e. 2561

3. NANGATUAAIRNIE AU
3.1 nangns

3.1.1 Fwundienn
uheinsiunaeandnanslidesnii
3.1.2 laseasramdngns
Jaillassatravdngns fail

142 %UI8Ae

1A9.1 .
. MANEANS
o o . ANVIATFANILAY o
819U - LEU AT, - . Y3uuay
y P3NV AENFENS :
N W.A. 2558 o i W.A. 2562
(mangnsav) . -
(angns 4 U)
W.A. 2562 v
1 | nuaedvfnwnaly lsidaenan 30 30 30
1.1 UsAu 30
1.2 Fnvsaulitumiiein 1
2 | vuIRdTanNIZAIu lidfesndn 72 94 106
2.1 3v1InAg Liidasndn 34 36
2.1.1 AUy Lieend 22 24
2.1.2 msufjiRnsaeuluanudnen Livesnd 12 12
2.2 38N laidfoanidn 60 70
2.2.1 FL8nLhen Taiddaeni 60 70
1) v enUIAY a0 a4
2) Ay eniden laitlosnin 20 20
3) ANTFUIVILDN 6
3 | NUINITAINLES lsdtiaendn 6 6 6
MIEANTINNDANENEAT laifasnd 120 130 142

3.1.3 sgvlundngns

3.1.3.1 vangasn1sAnwdndia @rv13vuadl
nundvAnemaly Iuulitesndn

AunguIvIaesalul

1. nguAvinen
001201  vinwenwlne

Thai Language Skills
001211 mmé’aﬂqwﬁugm

Fundamental English

30 WURYARM NINUA ARS8

anurulitaenin 12 wulena
3(2-2-5)

3(2-2-5)
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001212  A1WIBINGUNRIUN 3(2-2-5)
Developmental English

001213 AWIBINQUTIVINIT 3(2-2-5)
English for Academic Purposes

2. NANIVINYBEAEAS uaulitesndy 6 wlaein
Tneidonanseivseeluil

001221  asaumermandiionsAnuAuat 3(2-2-5)
Information Science for Study and Research

001222 AW dAULAYIAUSTIU 3(2-2-5)
Language, Society and Culture

001224  Aauzrludinuszdariu 3(2-2-5)
Arts in Daily Life

001225  Anududiudivestin 3(2-2-5)
Life Privacy

001226  FTInlugAdIvg 3(2-2-5)
Ways of Living in the Digital Age

001227  aumsialnednw 3(2-2-5)
Music Studies in Thai Culture

001228 AUAUAUIUBALTN 3(2-2-5)
Happiness with Hobbies

001229 ¥¥nsaes wilagdu Finditinnuvine 3 (2-2-5)
Know Yourself, Understand Others, Meaningful Life

001241  pussRzIuanlUTInUIZIIU 3(2-2-5)
Western Music in Daily Life

001242  MSARLTIESNATIALATWIRNTTY 3(2-2-5)
Creative Thinking and Innovation

3. NEUIVIFIANAENS 3w lideendn 6 wilaehin
Tneidonanseiviseeluil

001231  USwaimudioianeiieduiiausesiiy 3(2-2-5)
Philosophy of Life for Sufficient living

001232 ngmneiuguiienmn T 3(2-2-5)
Fundamental Laws for Quality of Life

001233  lngduuszaraulan 3(2-2-5)
Thai State and the World Community

001234 mﬁaﬁﬁimLamﬁﬂﬁngﬁﬁaqﬁu 3(2-2-5)

Civilization and Local Wisdom
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001235  M15iiled LATugna wazdeay
Politics, Economy and Society
001236  N159ANITNITANLIUTIN
Living Management
001237  vinuedin
Life Skills
001238  Msfwiviude
Media Literacy
001239  anwRuiuANIn
Leadership and Compassion
001251  wadnnguuazsnisvineunduiiy
Group Dynamics and Teamwork
001252  WLsAIsAN®)
Naresuan Studies
001253 msludusznoums
Entrepreneurship
4. NFUIVIIMYIANFATUALANAAIENS uaulidesndn
Tneidonanseivdeeluil
001271  aywdfudanndon
Man and Environment
001272 ﬂauﬁama%miaumﬂ%uﬁugm
Introduction to Computer Information Science
001273  pdlaAEnsLazanaludInUszaiu
Mathematics and Statistics in Everyday life
001274  wwazasialluTinlszdniu
Drugs and Chemicals in Daily Life
001275  ®113UazInTIN
Food and Life Style
001276  wasukazaluladlnds
Energy and Technology Around Us
001277  wgAnssuuywd
Human Behavior
001278  AIAUATAVNIN
Life and Health
001279  Anermansludinusziniu

Science in Everyday Life

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)

R VRER

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)



15

5. ngudvwanudy  GeAulitduningin W 1 wdenn
001281  AWMATNITRENMAINIY 1(0-2-1)

Sports and Exercises

2. BNINIVUNIZAY Lideandn 106 wuaeina
2.1 3Y1TINAF Lidfosndn 36 wiqefin
2.1.1 J1AINATUIAY 24 ®u28An

366202  ININYNEMTUAS 3(2-2-5)
Psychology for Teachers

366203 Aadung 3(2-2-5)
Being Professional Teachers

366304  MSHAIINANENT 3(2-2-5)

Curriculum Development

366305  MTInkarUsHuNanIssEuslarnMsUTEiUAMAIMN 3(2-2-5)
Learning Measurement and Assessment and Quality Assurance

366306 nsdansFouduaznisiamsduidon 3(2-2-5)
Learning Management and Classroom Management

366307  nwuaseluladAdviaiienisiauuiangsy 3(2-2-5)
Language and Digital Technology for Innovation Development

366409  mFIToieimuINEeu3 3(2-2-5)
Research for Learning Development

366412 AuduiusTEninalsesey {UNATEILASYNYY 3(2-2-5)

School, Parent and Community Engagement

2.1.2 msufuinisaauluaaiufined Laitfaundn 12 wiaefin

366191  msufURnisaeudventuanufinen 1 1 wiheda (lidsundi 3 dani)
Practicum in Teaching Specific Subject Matter 1

366292  msufURnsaeuIventuanufingl 2 2 wiheda (litdsundi 5 d&ani)
Practicum in Teaching Specific Subject Matter 2

366393  n1sufuinisaewivieniuaniudnw 3 3 wihedn (Wivesndn 8 dann)
Practicum in Teaching Specific Subject Matter 3

366494  msufURnsaewIventuanufingl 4 6 wiheda (liteundi 15 dUaw)
Practicum in Teaching Specific Subject Matter 4

(Y ¢ =2 a wva a IS =
naninaeinsHnuuRnuIvInluaaudne
Handesmmelousausiedv mujianmsaewivientuaniufine 1-4 Nnl Sus
puanunTEybluiEunsAing
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2.2 338N lidewndn 70 wuqwhn
Usznauniy
2.2.1 3vnenifien lieundn 70 wuaehn
1) anUnu 44 wienn
205200 mi?‘%amiﬂmwé'qﬂqmﬁaﬁ’mqﬂizmﬁmww 1(0-2-1)
Communicative English for Specific Purposes
205201 ﬂ’ﬁ?%aa’ﬁmmé’aﬂqwtﬁamﬁmezﬁl,%ﬁﬁmmi 1(0-2-1)
Communicative English for Academic Analysis
205202 mi?iamsmmé’ﬂﬂqmﬁaﬂ’ﬁﬁ’]Lﬁuawamu 1(0-2-1)
Communicative English for Research Presentation
252111 uAAASHEYAgIU 4(4-0-8)
Fundamental Calculus
255121  @d@iAsIgi 3(2-2-5)
Statistical Analysis
256103 iaflilosiu 4(3-3-7)
Introductory Chemistry
256121  1AflBun3Y 5(4-3-9)
Organic Chemistry
256234 \Alledun3e 3(2-2-5)
Inorganic Chemistry
256251  \pIBAIEN 1 4(3-3-7)
Analytical Chemistry 1
256253  ANUaRAAEYIALLaYN1TIANITANTALOUNTIY 2(2-0-4)
Chemical Safety and Hazardous Waste Management
256343 ilgadnduasmsthluussyndld 4(3-3-7)
Physical Chemistry and Applications
258101 #ivendesdu 3(3-0-6)
Introductory Biology
258102 UfuRn13T¥Inen 1(0-3-2)
Laboratory in Biology
261103 Flanddewu 4(3-3-7)
Introductory Physics
411221 FAdl 4(3-3-7)

Biochemistry
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2) 3vueniden Lifaundn 20 wiaein
256100  NMTEULsHUTINGAl : UseTRmansuagitauins  1(1-0-2)

From Alchemy to Chemistry: History and Evolution

256252  LAIATIZN 2 4(3-3-7)
Analytical Chemistry 2

256324  \AANARAUNSIINYIRA 3(3-0-6)
Chemistry of Natural Products

256341  LATTSTANE 1 4(3-3-7)
Physical Chemistry 1

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

256361  AigAAINTIY 3(2-2-5)
Industrial Chemistry

256447  wilfeafunedies 3(3-0-6)
Polymer Chemistry

256462 anavnssuUlngiall 3(3-0-6)
Petrochemical Industry

256463 wilifeatuisadie 3(2-2-5)
Ceramic Chemistry

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

256468  anuuduszneunsdmsuiined 3(3-0-6)

Entrepreneurship for Chemists

256469  ANYIAIENTYNN 3(3-0-6)
Rubber Science

256471  wilfeafuannswindeunazanulasnsy 3(2-2-5)
Environmental Chemistry and Safety

378313 lassnuwineimans 3(2-2-5)

Science Project

378431 misdansiBeudinemansdannden 3(2-2-5)
Learning Management of Environmental Science

378441  msdamsiseuiinenmanslanuazaisimans 3(2-2-5)
Learning Management of Earth Science and Astronomy

3) FvINTEUIVILDN 6 WuBNA

369481  NISABUINYANERS 3(2-2-5)

Science Teaching
369482  MsIANsisEULALl 3(2-2-5)

Learning Management of Chemistry
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3. NUINIVNADNES lddeendn 6 wdaena
ANzANWIAanS YnaueTedvAdanaisidenssuduseivasnas indieinsiuy
laitipenin 6 nuheie saraluil

353432 M15ARNANTIURRILIELTEY 3(3-0-6)
Management of Student Development Activities

353433 FMINYINWUINIT 3(3-0-6)
Developmental Psychology

354411 MISUSYNSAAINADIUANY) 3(3-0-6)
School Quality Management

354413 guyuiumstdwslunsianisdnm 3(2-2-5)
Community and Participation in Education

354431 dununislulseSeusasyumu 3(2-2-5)
Recreation in School and Community

355431 peufmesiiien1s@ny 3(2-2-5)
Computers in Education

366411  NIFIANISANYILUULIEUTIM 3(3-0-6)
Inclusive Education

366421  A1WINUNNTIANITIREUS 3(2-2-5)
Language and Learning Management

369461  lAsNIsguINLaralaRfnwIluan AN 3(2-2-5)
School Health and Safety Program

378311 USyguAsugianeliiesgnisianisiseus; 3(3-0-6)
Sufficiency Economy Philosophy into Teaching

396445  A15RYANERNULTY 3(2-2-5)
Camping

396463  WARNW 3(3-0-6)

Sex Education

O & an = a a A ) a = 1Y a = Y
YU uama’]ﬂiqiﬂlﬁ@ﬂLﬁEJUT]quﬁq@uiuﬁaﬂgmiﬂiiqumi EJﬂL'JUT]EJ']GU’]ﬁﬂT’ﬂVWVLTJ
Mvngaunueuatnuazauaula lnen1suurinvednnnsdivinwuazenansdusydmanans



3.1.4 WHUNISANEI

001201

001211

001xxx
001281

252111

256103

366203

001212

001xxx
255121

256251

258101

258102

366191

366202

19

YuUUN 1
= v
AANSANENAY
inwzn 1w lng
Thai Language Skills
ABINGYNUFIY

Fundamental English

nnvdny il nguivInemansuasAlnaEns

Aruaznisoanidiniey (Taduldtuniein)
Sport and Exercise
LARARAYATIY
Fundamental Calculus
oy
Introductory Chemistry
Audung
Being Professional Teachers
394

aAnsAnYIUang
ANYIDING WAL
Developmental English
v Anu il nguivuyvernans
AnAILATIZN
Statistical Analysis
PIATIZY 1
Analytical Chemistry 1
Frivenlosiy
Introductory Biology
UHURN15TYINEN
Laboratory in Biology
n1sufuRnsaewivienluaniudne 1

Practicum in Teaching Specific Subject Matter 1

InInedmTung
Psychology for Teachers
394

3(2-2-5)

3(2-2-5)

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

4(4-0-8)

4(3-3-7)

3(2-2-5)

20 #u2enn

3(2-2-5)

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

4(3-3-7)

3(3-0-6)

1(0-3-2)

1 BHENn

3(2-2-5)

21 wuenn



001xxx

001xxx

256121

256253

XXXXXX

XXXXXX

366304

001213

001xxx
205200

XXXXXX

261103

366292

366305

366306

20

HTF 2
AANISANENAU
vineAnAnwvily nduivdsnumans
Ayl nguiviuyveeany
LPIIBUNIY
Organic Chemistry
AMNUABANBNILALLEZN1TINNITANTALDUNTIY
Chemical Safety and Hazardous Waste Management
I noniden
Elective course
I noniden
Elective course
NSHAIINANENT
Curriculum Development
594
TT7 2
aAnsAneUae
AYIBINGUTIVINIT
English for Academic Purposes
vineAnAnwily nguivinemansuazadinaans
nMsdeasmwdinguiloTnguszasdiane
Communicative English for Specific Purposes
I noniden
Elective course
Nandidossu
Introductory Physics
n1sufuRnsaewivieniuanudne 2
Practicum in Teaching Specific Subject Matter 2
nsinuazUsziliunauagnsuseiuauaIn

3(2-2-5)
3(2-2-5)
5(4-3-9)
2(2-0-4)
1(x-x-x)
4(x-x-x)

3(2-2-5)

21 wuenn

3(2-2-5)

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

3(x-x-X)

4(3-3-7)

2 BUIAN

3(2-2-5)

Learning Measurement and Assessment and Quality Assurance

NNSIANISITEUIUALNITINNTTULTEY
Learning Management and Classroom Management
39U

3(2-2-5)

22 ienn



001xxx
205201

256234

XXXXXX

366307

366409

XXXXXX

205202

256343

XXXXXX

366393

366412

369481

411221

21

HI7 3
AANSANENAY
vineAnAnwily nauivdsaumans 3(2-2-5)
m'ﬁ?iamsmmé’qﬂqmﬁamﬁmiwzﬁ@ﬁmmi 1(0-2-1)
Communicative English for Academic Analysis
wiloliunse 3(2-2-5)
Inorganic Chemistry
I noniden 3(x-x-X)
Elective course
My azmalladidvaiiensimuinnssy 3(2-2-5)
Language and Digital Technology for Innovation Development
mAdeLlewaNsEeus 3(2-2-5)
Research for Learning Development
A UFDNLET 3(x-x-X)
Free Elective
594 19 wuqenn
T 3
aAnsAneUae

ma?iamimmé’mqmﬁamaﬁ%ﬁuamm’m 1(0-2-1)

Communicative English for Research Presentation
wdsEnduaznsinluuszendly 4(3-3-7)
Physical Chemistry and Applications
A oNEeN 3(x-x-x)
Elective course
nsufdRnsaewivienluaniudnw 3 3 naena
Practicum in Teaching Specific Subject Matter 3
ANUEITUE ST INels S ey UNATOILAS YUY 3(2-2-5)
School, Parent and Community Engagement
NTAUINIANENT 3(2-2-5)
Science Teaching
AL 4(3-3-7)
Biochemistry

594 21 %8N



XXXXXX

XXXXXX

369482

XXXXXX

366494

22

ST 4

2MANTSANEIAY
I enLEN
Elective course
BN
Elective course
N53AN1SisEUsLAdl
Learning Management of Chemistry
IFeNLEs
Free Elective

594

HI7 4
aansAneUae
nsufuRnsaewivienluaniufnw 4
Practicum in Teaching Specific Subject Matter 4
594

3(x-x-x)

3(x-x-x)

3(2-2-5)

3(x-x-x)

12 wUQ8NA

6 NUIYAR

6 %UAR
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3.1.5 A1B5U8I18U1
001201 Nneen1wlng 3(2-2-5)
Thai Language Skills
auddnuardnvazreiniwingluuundsnulng uarlusiuzieIesiionisdeans
Seusulanveansuszlanissaunssusinadeag1aninewinmainmany MeUsziandedeiuniuarie
Bidnmsetind Ugnieinidoanuinmssiu suidindinuensinsgilansoidoniiefnnsanamands
1550ufad waglaslannzodadinuamiennuietesiudsailng enulanluuiuneng 4 (Asugha
NSl an1ansaleng 1) Asugldiunsimuinuenisldniwlng lagurinveniserunaznisideu
Duddny
The importance and characteristics of Thai language in Thai society as a meaning
making tool. Learning about various kinds of modern media, including newspapers and electronic
media. Cultivating reading habits and practicing analyzing and criticizing literary values, especially
relations and values in Thai and global societies in various contexts (economics and politics in
different situations) along with developing Thai language skills, especially reading and writing.
001211 AwSanguiugIu 3(2-2-5)
Fundamental English
nsWLMsHlanIw Senguitugu mswa msenu warhensalifiensdeansluuium
A9 9 Tunswssuidmsudaulan
Development of basic English listening, speaking, reading skills and grammar for
communication in various contexts in preparation for a global society.
001212 AEIDINGHARUN 3(2-2-5)
Developmental English
nslésuauimasnune Sangu Feanansaugnilavinuednusineg Turmssuil 21 uas
msautludunsile mawa mseu warheinsal delidilanazannsndeanstoyaiiuioives
Tanfldluusundiieadesfiunndieiu
Gain knowledge of the English language, cultivate 21st century skills and develop in
the areas of listening, speaking, reading and grammar in order to understand and communicate
real-world information used in different relevant context.
001213 AWIDINGWTIVING 3(2-2-5)
English for Academic Purposes
NN BN 1989 WAL tUNYEN1581Y N1SWEUIY LasNISANYIAUAILTY
Inslunisiesensidmsudinulan
The development of English skills with an emphasis on academic reading, writing
and researching in preparation for a global society.
001221 asaumArEnsianisAneduad 3(2-2-5)
Information Science for Study and Research
AINYUTY AITUFIAYVOIATTAUNA UTLLANVDILREIAITAUNA NITLUI1DILNAT
asaumaing 4 msldelulafasaunataznisieans msdviviudeuazaisauna msdanisanmg
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mMsiden Msdauaed wazmaiiausmsauma saesaumsaiadlEiGouiianedfia wasiidely
nsldmannug Serwedu eavu Jednduazndnasiousiumu

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 managements; selection, synthesis,
and presentation of information as well as creating positive attitudes and a sense of inquiry in
students; diligences; patience; honesty; and gratitude to the country.
001222 A1 FIAULAZIUUSTTU 3(2-2-5)

Language, Society and Culture

Ao [

pwihluReIfuaw waganuduiusseninanuiifidedsauuas Tamsssu fa1san
Tandiminisdanuuar Sausssuiagyiousiuniv ﬁqmwmjm mMudyanval lassasiamsdenuias
Samsssulupnumanglmifidfunsuwey nmsuusddeusasnslénmuilulanfunsuuwa

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 a borderless world.
001224 AavzludInuszdndu 3(2-2-5)

Arts in Daily Life

ﬁugmmmi Lﬁé’fﬂﬁﬂuﬂmﬁﬂwmmﬁaaé]’u AUNUNYANATLAZAIILUANFS 5207
ANUFUTUSTENINAUY Yosfaunssudseneng q laun 33nsfad Uszenddal vieudad landad
Tanviaufad uazfausdoadtlval Tnskunmsivszaunisainisaundonm wagnsvaaesufoR muty
fluguvesRaunssuUssanens q Wenisaun awd 1le uaznisugnilesadeunnsgqunios 7
annsntanUszndld Tiduussled TumsdniudinUsesiiu wasduiusiuuiuneng 9 dilusgdy
Vioshuwaranalé

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.
001225 anududiudivesdin 3(2-2-5)

Life Privacy
U%’éﬁﬁg'}LLazﬂ’;’mﬁﬁug’mmwﬁ’mmmLfJuEi’mﬁ'J NANANTUYWLYU NHNUIENIATY

aududiudy anududiudiudeya duguam suilegendouaziananiu sumalulad
ansaune msivineansaududin anududiumludinszs i

Philosophy and basic knowledge of privacy. Human rights, privacy law. Privacy
recarding private information, health, residence, and information technology. Protection of

privacy, privacy in daily life.
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001226  AaVInlugARIva 3(2-2-5)

Ways of Living in the Digital Age

finuvinwyarmansalunsldde msligunsniroufinmes uazgunsaideasuseian
f19 9 MIAUAN TATIeN UseliuAn @nSuazn1sadieassd asenlinitnsesssuuwaAusuiingey
Ysnued AN AnTIUNTH0aS

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 communication behaviors.
001227 ARSI MEANE 3(2-2-5)

Music Studies in Thai Culture

Snunruariauinisvesnusdussani 4 lWidin sausunummiind aaen
AUAUNIEANLAEANE A AadIAULAE TG TTY
Uniqueness and development of various genres of music in Thai culture,
Including their roles and functions, aesthetic values, and significance to Thai society and
Thai culture.
001228 AANEUAUIUBALIN 3(2-2-5)
Happiness with Hobbies
WUIAAAIIUEY aaﬁﬂszﬂauﬁugmmaqmsa%fwquﬂumsﬁwLﬁu%m n13AN
pg19aFeasId MsadsasIAanunnueRisniileduate g luTinas ey
Concept of happiness, basic elements of happiness in life, creative thinking, Creation
of works from hobbies to promote life and social happiness.
001229 Hindaes hlagou FIndifianaumang 3(2-2-5)

Know Yourself, Understand Others, Meaningful Life

[
=

aR nsrsnpseIuMuAULEY AaAAImINeluns1ETAn msfinsuileBusesdnds
nsguassualamuidnvesnu nmsidlannudninAnvegdu s deisuuniudenuiasugia
Smusssuuazdswndon MsliTinuazvinuswiugduedaiisasse

Mindfulness; self-reflection; meaning of life; deep listening; handling
emotions; empathy and consideration of the social, economic, cultural, and environmental
context; living and working constructively with others.
001231 U dniaitwariesludiauseaniu 3(2-2-5)

Philosophy of Life for Sufficient Living

mmifﬁugmtﬁmﬁ’uﬂ%’mpﬂuazLLuaﬁm Tanyied Taviaud USondie uaginnisaitiuiie
Uszaumsaldunsinnen naenutiadeniedoulviidmareamdnialudinuazenluyniifve sy
Foidos leUszyndldlunsaiisassd Wanndinidaunm Tuseloviuazaumsedany

Basic philosophical and conceptual knowledge on worldviews, attitudes,
philosophy for life, lifestyle, valuable experiences and factors or conditions which influence

success in all aspects of life and professions, develop one’s quality of life to benefit society.
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001232 nuaneRugIuieann M in 3(2-2-5)

Fundamental Laws for Quality of Life

ﬂgwmaﬁLﬁm%aﬁ’mmmw%ﬁmaﬂﬁﬁm WU ﬁw%%guﬁumu ﬁ‘m%mu‘wwu 3YFITUNT
1%@1‘148@1@%%@ ﬂgwmwswaaumwﬂwm ﬂgwmeam’maama ﬂgﬁ/ill'lEJWLﬂEJ'JSU’eNﬂUﬂ”l'ﬁﬂlIﬂiaﬂ
AaUImusIsu 'i'JlIVNﬂQViﬂﬂEJE]us] mmawamumiwmmammiiw 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 in the 21°
century.
001233 Inefiudszyaulan 3(2-2-5)

Thai State and the World Community

auduiusseinalssmalnedudadlan aeldnsdeuwdaduisiasng
Fauddeuatelmisufsdinulutagiu wasunumvednguunilan saonsuwuiliuluouian n1s
Uszgndldmnufifiensimuinues msdliudinedadnusssy waznsdunadiosii Taudiveg
dspulnouazdinulan

Relations between Thailand and the world community under changes over time
from the premodern period to the present day and roles of Thailand in the world forum, including
future trends, applications of knowledge in self-improvement, ethic of life management and being
a good citizen of Thailand and the world.
001234 msaﬁssml,a:qﬁﬁmuzyﬂﬁmﬁu 3(2-2-5)

Civilization and Local Wisdom

o150555uilugasing 9 3aTmusssn 38530 Usendl fBnssu ARnade giityan-
Vioedu wazneysny dunen LLazﬁwquﬁﬁm@Wﬁadﬁu

Civilizations throughout history, cultural evolution, ways of life, traditions, ritual
practices, beliefs, and conservation, development and preservation of local wisdom.
001235 N13Li99 LATHFNY LazdeAy 3(2-2-5)

Politics, Economy and Society

ANUVINELATAUENTUSYRINISIIRY 1ATEgRa N Wauinisnsdlasseauana
madlesfiugin madiesuagmsuiuimesUssmaianuasidmiam nsUnasessamdlne szuu
wisughalan WanseNuvedlanATaunILATYgne Lm‘b}gﬁaﬁugm MSNAULATEFNILALHIAUVD
Usenelng ayudfudeay dauinerfiugin msdasadeviien msdpinamsdien Snuuedsau
londnwaldenulne swdansuszendndnin ellunisdisedinlio gsenldmunseualanurenns
Wasuuasiamaldios Aswgnauwasdeny Amnuduiusvesssuulaniulssmelne

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-economic systems; influences of globalization in terms
of economy; fundamental economy; the development of the economy and society of Thailand,;

man and society; fundamental sociology; social order; social refinement; social characteristics;
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uniqueness of Thai society; 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 the world and Thai
systems.
001236 N133AN1INTANTUYIN 3(2-2-5)

Living Management

AnuFuazvinuy 1RsITuUNUm il ssmAvesiyud wazdeduganuduienidedu
TugindnusUinteU aa1nAn wazsWiTiuimuINsITInemanskazwalulaglunslieinliviuade
3AINNSAIUTINMIUNANANSITUITETITY sunssuiuisiunatevaiaveslaniuamssed 21 7
TuuseadiunumilulsyrrueonsunazUsseaulan

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 the 21°' century, which is essential to the members of the ASEAN community as well
as the world community.
001237 NN 3(2-2-5)

Life Skills

A3 UNUIMVINT wazauuRnteurenseuail wardeau n1susududifunis
Wasuwdasesdaay vinueTinuazendnnmsailumnised 21 fnwglunsBaneu uagnsuius vinwe
AUAAASINATIALAZNITNINUATIANITINVRINWLBY Tinwen1sasufd uiusludinunasTudanudiy
Jussau Fnwensiiunandnuay SURnvoUReNanan wazvinwen1sas e neiuarnsTulnyeuse
il

Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which includes an adaptation to changes in a
society, life and 21% century career skills, flexibility and adaptability skills, creativity and self-
direction skills, intra-social and cross culture interaction skills, productivity and accountability
skills, leadership and responsibility skills.
001238 ns¥winiude 3(2-2-5)

Media Literacy

LY

nszuIuMsIiniudelugafdia dausanuinlalunguiransenuvesie nulde
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Processes of media analysis and acknowledgements in digital literacy.
Understanding of 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.
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001239 amediiualnuin 3(2-2-5)

Leadership and Compassion

anuddnuesih funlummisswd 21 maSeuimeanuin mslddindeamin
nsidunalon nadlesid AnwviuuiUfdaaalunsviAenssudsassngiannsoduuumislunisii
OESLIBNAEH)

The importance of a leader, leadership in the 21° century, learning and living with
love, good global citizenship, studying good practices of conducting public activities as a guideline
for learner’s own activities.

001241 aunsngIuanludInysziu 3(2-2-5)

Western Music in Daily Life

FUNTENINNAUAT B9AUTENBU 1ATIETN wazgAaAlEU0InUATR TUAN UsELnnuadun
wasludindszdntu ndnnisiansaluazdusunienund nszuiunslszgnanisnuningfunnly
PInUszaniu

Aesthetics of music, elements, structure, and the history of Western music. Style
of music in daily life. Criticism and admiration of music. The application and process of Western
music in daily life.

001242 NN3AALTNES19ETIAATUTANT TN 3(2-2-5)

Creative Thinking and Innovation

nsrvIuMsTALILInnssH BnsiidnlagnAmuasaunusinnitveslyun n1saie
warnIsidenuwIANAn MsadsiuLuTesduAmMIeuInTg neaeuluauusasiiuteya nsrniiy
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WYEU1 NMSIEANANINAR N1sinaula MIsalegnaineassAuasnsInn1siuaudnugs

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, siving constructive
comments, and managing conflicts.

001251 waiangauazn1sinauntuiiu 3(2-2-5)

Group Dynamics and Teamwork

noANTINAIY MAsITUNGANTTNTINAGY NITHAILINITYIENBAIEANY 9 Yoeng
dawandeuiadiig 9 veangu madufstesiunguuesyana mindesmungy nMadsuimuaives
ngu ﬂﬂiﬁ@ﬁ’]iﬂwiuﬂﬁju giJLLUU‘U@@ﬂWiVTNWL“fJUﬁM WUINE NN5E5 19790 waztasee Anadu
fuvilsduientuvesngy JedeiiduaiumainuduiisuasfinnsufiRnudui

Various behaviors regarding group behavior, development of group
characterization, group 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 WLIATANYI 3(2-2-5)

Naresuan Studies

NIEIVUTE TR AUAINTTULIAITUNS1Y YatuAnwnsesvnsdleAalunsuimsnunis
wrinAuludiusing  wu iesugia dauuaznsinsUssnaiiasveuliiiusndnunivesnulneifeszasd
Tudusing 9 19U Msuarsnanuy  anuflssnensn Anundy Anudeaas AwTednd uas
AUBANURDN TN T Uy

Biography of King Naresuan the Great; his royal duties while reigning over 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 tolerance in the face of problems.
001253 nsdugusenaunis 3(2-2-5)

Entrepreneurship

msufiinstunisduguszneunisgsin Tneiunsfumuwinufnlngnegsia s
Uszifiulonalunsmeanalusl waznisBussiolnilasidunsszysshlmimdululsiaznnsusziii
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ﬁqﬁmmﬂﬁuﬂﬂimaumi wagaudeslosiuainnivndug Mieades iadevienianisusenaunis
LazWusTinggsAa nagvdiilenuegsenaeedsy

The 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 ventures, and how to recognize the barriers to success. Exposure to the
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.
001271 uywdivamandou 3(2-2-5)

Man and the Environment

FPUUTNIALAEAUTAINTAIENINTININ ANUFUNUTIENIUYBEITUTTIUYIR way
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Ecosystems and biodiversity, man-nature and ecosystems, human structure and
system change that effects the environment, planetary boundary, climate change, sustainable
development goals, environmental ethics and consciousness building, and environmental public

participation.



30

001272 RN IRD AN TEUWAT ALY 3(2-2-5)

Introduction to Computer Information Science
Taunnsveanalulaeeuiiumesanefnilagiuwazenudululdvewnalulaglu

AUTIAA DIAUTENDUVDITLUUARBNTIABST 815AKIT BaWdwIT Tayamaufiamas 35n1991191uv89

poufies fiugrussuuedetns wistnedumesidanasmvszgndldonu enudsdumsldnussuy

nsdamsdeya svvuansauma Wsunsudwinausnlud® meluladdenay nmsiwounsdeniadu ns
ganLUULaiuLIU Bvdnaveuvaluladnouyvduazdany
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 system usage, data management, information

system, office automation software, multimedia technology, web-based media publishing, web

design and development, and the influence of technology on man and society.

001273 AMAANEATILATENR LUTINUTINTUY 3(2-2-5)
Mathematics and Statistics in Everyday Life
arwdidesiunsadamaniuaradfluinUsediiu Ussnaude netaluinnsrinsg
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Fundamental knowledge of mathematics and statistics for everyday life, including
measurement in different types of unit systems, surface area and volume of geometric shapes,
tax, profit, depreciation, interest and discount, process of data survey, data collection methods,
introduction to data analysis and presentation, probability, and introduction to statistical decision
making.
001274 pazaI Al luTINUT2INIuY 3(2-2-5)

Drugs and Chemicals in Daily Life

mmiﬁaﬁmmmLLazmﬁﬁmeﬁ Tarung wansaueiaduemns suduniosdienuay
granayulnsildludiaussirfulifetesiuguam naonsumsdenlduagnsianisitel A
Uaendeiugunmiazdandes

Basic knowledge of drugs and chemicals, nutrition, food supplements, including
cosmetics and herbal medicinal products commonly used in daily life and related to health as
well as their proper selection and management for health and environmental safety.
001275 IMIIHAZINTIN 3(2-2-5)

Food and Life Style

UNUIMKaZANNEIAY VI TUTINUTE AU TausIsuwasngfnssun1suilan
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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 selection 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 wasuwazmalulaglnan 3(2-2-5)

Energy and Technology around Us

Armdiiugruiundsny wemelulaflndi Aumemdany wiuliih Wiy
Fowds wiwumaden wealuladuaznisuilaandenu nsudlaandsunisdon @atunisel
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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 issues.
001277 WoRNITUNYWE 3(2-2-5)

Human Behavior

AudiAedfungAnssunywd Tusudnsg 1wy wudafeafungingsy flugumng
FrnmvesmgAnssunaznalanaiianginssy mMslafduudyye aund wararsiiferdesiunisilad
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ngfnssueUnd Tminsiesesinginssudug ensUssgndldludinUssdr iy

Knowledge of human behavior such as behavioral concepts; biological basics and
mechanisms of human behaviors; mindfulness, meditation, consciousness and involved
substances; sensory perception, learning and memory, language; intelligence and other quotients;
social behaviors; abnormal behaviors; human behavioral analysis and applications in daily life.
001278 FINLATHUNN 3(2-2-5)

Life and Health

%%LLazwqaﬂiiuqmmw ﬂWiQLLaLLaza%”NLa‘%ufjﬁumwsumLLGiazﬁd’N’isJ 32U039N79
Uszgndldanuduaginue ilemsiaunamnmiinegaseliles

Life and health behavior, health care and promotion for each age group, including
the implementation of health knowledge and skills for continuous improvement of the quality
of life for oneself and others.
001279 INIAEN3 UTINUTZINIY 3(2-2-5)

Science in Everyday Life

UNUINTBINEIANENTLAzMALLlaEN IR UTININ NEAIN LaTYIUINITAIININIAY
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The role of science and technology with concentration on both biological and
physical science and integration of earth science in everyday life, including organisms and
environments, chemicals, energy and electricity, telecommunications, meteorology, earth, space
and the new frontier of science and technology.

001281 AWIAZN1ITEBNNIAINIY 1(0-2-1)

Sports and Exercises

MstEUA MseaNMAINEiBIESLASIIALTIAN MY 9NTY KALNTTNAFBY
AUITDNINNIINY

Playing sports, exercises for improvement of physical fitness, and physical fitness
test.
205200 nsdeaINTINSInguaIngUstaedlanig 1(0-2-1)

Communicative English for Specific Purposes

U & o

msits-wanwsangulaeiiunsesnidos mslddn duou wazguuszloaiie
IUsEaIRnIIvINITHaLIVITN
English listening and speaking English with emphasis on pronunciation,
vocabulary, expressions, and sentence structures for academic and professional purposes.
205201 ASARENINENBINEENTIATIEITI VNS 1(0-2-1)
Communicative English for Academic Analysis
N5i-naN W SINgElagltunsasuAN MINATIER NISAAILLATNITUARNS
AnuARiY I TmUszasiATIMImIEvesiFoy
English listening and speaking with emphasis on summarizing,analyzing,
interpreting, and expressing opinions for academic purposes applicable to students’ educational
fields.
205202 miﬁ'am'immé'anqmﬁamsu NFUBNAU 1(0-2-1)
Communicative English for Research Presentation
msaueRauNsAuAi vieranuideiiiedesivanuvesiBouu nwidingu
Iagneliusz@nsnw
Oral presentations on academic research related to students’educational fields
with effective delivery in English.
252111 UAARAAHLAZIY 4(4-0-8)
Fundamental Calculus
alauazmnudeiloweosileidu eyitusvesilsddunaznsuszgnd nassoyius Uiius
yosilaridunarnsUsygnd madanmenuiius aunisdeoyiussudunils wuuuensuusly
Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications , techniques of integration, separable first—

order differential equations.
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255121 A0A3LATITH 3(2-2-5)
Statistical Analysis
ANUVNNY VauLe warUselevidvesiviada seileuiinsmieada msdauwildadng
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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.
256100  ANNTEULIWUTEIAGLAT : UsedRnansuazItmuins 1(1-0-2)

From Alchemy to Chemistry: History and Evolution

UsgiRmansnmsiaunsuussinuazdniaunsulssiaidify Tiamnmsvesmsidunsuussy
Fivuedl TrseiRdniadiddnluedn unumvesineillutiagiuazounn

History of alchemy and some recognized alchemists, evolution from alchemy to
chemistry, biography of important chemists, roles of chemists in present day and in the future.
256103 iafiasdu 4(3-3-7)

Introductory Chemistry
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Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, chemical equilibrium, themodynamics, chemical
kinetics, acid- base, electrochemistry, organic chemistry and biomolecules, environmental
chemistry, compounds of representative and transition elements, industrial chemistry and nuclear
chemistry.
256121  \A3BUVISE 5(4-3-9)

Organic Chemistry
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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,
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alkyne, aromatic hydrocarbons, alkyl halides, alcohol, ether, phenol, amine compounds, and
carbonyl family such as aldehyde and ketone, carboxylic acid and its derivatives.
256234  wadioliun3d 3(2-2-5)

Inorganic Chemistry

Tasaaiseznon Wuszindnaznquiiliesuieiussinivesasusznousne 4 ailvessiamy
yénuarsMILETuLaIIn Tassaamdnuazsuiduanaveauds UAtense-aluasazaneilaily
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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  wATIATIZIA 1 4(3-3-7)

Analytical Chemistry 1

SurdeRuniou : 256103 wnfiiasdu
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Sampling and sample preparation before analysis, statistics for analytical chemistry,
gravimetric analysis, volumetric analysis including acid-based titration, precipitation titration,
complexometric titration and redox titration.
256252  wAIAIATIZN 2 4(3-3-7)

Analytical Chemistry 2

A1U9AUNDY : 256251 LATIALATIZA 1
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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.
256253  AUUABAAININLANLAZNNTIANITANSANDUNTIY 2(2-0-4)

Chemical Safety and Hazardous Waste Management

Syrsdurou : 256103 wniiiioedu

anuvasadomaad leud doyauazquantitisituasiaidunie enansteyani
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nigs1vlyaAingdunste wsesulndginuvasndy ontreudokazaninwindenlunisvineu
WINTFIW ISO/IEC 17025 11A551UIINIEANNAINTTAVe IV URNTVAaRU UagiiealfuRnisasy
Wigy wag 1SO 9001 FEUUUIMTINNITAUN N

Chemical Safety including information and properties of hazardous chemicals, safety
data sheet (SDS), personal protective equipment (PPE), recognition and storage of chemicals and
hazardous waste, laboratory safety design etc, accidental prevention management from
chemicals, evaluation and management system for chemical risk, emergency plan and response
from hazardous chemicals, accidental management and safety inspection. This also includes
Hazard Substances Act, Occupational Safety, Health and Environment Act, ISO/IEC 17025 General
Requirements for the Competence of Testing and Calibration Laboratories and ISO 9001 Quality
Management Systems.
256324  \AANAAAMINISIINYIR 3(3-0-6)

Chemistry of Natural Products

yrUsAunaY : 256222 LALBUNTE 2

ANUAIAY VDA TNANAUNTITUYIA NFTLUNNFUNTATUTTTTUUALAEITHITUATIEA
NMTIATIZALATIET 1A THANA YIS TTNYIRLABITINIBAN ATVIRATl LaznsuNanSudisTTuYaAlY
Tuselow

Significance of natural compounds, classification of natural compounds based on
biosynthetic pathways, structures determination by physical methods, chemical methods and
natural products utilization.
256341  \AfAENE 1 4(3-3-7)

Physical Chemistry 1

Sydeduriou: 256103 nfliiesdu
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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.
256343  \pdEndwazn1sunlUUsEenald 4(3-3-7)

Physical Chemistry and Application

WA UgMIwamanSiarnsUsTeNAlY audRsine q vesansuaNegadte wuuily
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Concepts of thermodynamics and applications, properties of simple mixtures, phase

diagrams of two and three components systems, electrochemistry, transport properties such as
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diffusion, viscosity and thermal conductivity, chemical kinetics and applications, macromolecule,
surface chemistry such as surface tension, colloidal systems and adsorption.
256352  nsdmszimaaiideiaasile 3(3-0-6)

Instrumental Methods of Chemical Analysis

Ay1UeAUnNDY : 256252 LANATIZH 2

yanmsvesMIanzimaaiifeoiniols nquiuarnsussyndliiaiosdenisaninsiu
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Principles of instrumental analysis, theory and application of instrumental techniques
of spectrophotometry such as ultraviolet- visible spectrophotometry, luminescence, Infrared,
atomic absorption spectrophotometry and inductively couple plasma spectroscopy, instrumental
techniques of chromatography such as gas chromatography and high performance liquid
chromatography.
256361  LANQAEINNTIY 3(2-2-5)

Industrial Chemistry

armifnuailulsanugaainnsusig 4 wundnmssuniugunaedanangs e
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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.
256447  affieafunadiues 3(3-0-6)

Polymer Chemistry

arwiidosiuremedines UiiSenainioumedwesiuuusin 4 antimaeduaznenin
sudimslivsslevtivomedwesildludmidyd

Introduction to polymer, types of preparation methods of polymers, chemical and
physical properties of commercialized polymer.
256462  aaawinssuUlasiadl 3(3-0-6)

Petrochemical Industry

RRAMNITIUATBUYSE TRgAu N1sdkunndnduganUlnsideunuuwiasinde ndnsdoue
PN oxlediau wiau nsiau Tinzledu wazaisezlsunin 9nUlnsiduuuaynaYsiiem

Industrial organic chemistry, raw materials, classification of petroleum product from
original sources, products from methane, acetylene ethylene, propylene, butadiene, and aromatic
compounds from petroleum and carbon black.
256463  \afNeafu@IIEn 3(2-2-5)

Ceramic Chemistry
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Basic structure of ceramic materials, physical and chemical properties of ceramic
materials, analysis of raw materials and compositions in ceramic compounds, production of
ceramic materials in the industrial.

256466  Yapanansidasdu 3(2-2-5)

Introduction to Materials Science

1A59as19naneeTanee 9 wu lave wslnduaznadiwes lavewazlavsnay n1s
Wasuwlauavedlavziagionind msduaseilagnszuiunsiniounedued nmsusegndlined
wes ulumeunednuaznsuszendly

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.

256468  anulugusznaunisamsulinedl 3(3-0-6)

Entrepreneurship for Chemists

Jadeiugruresmadudusznouns armilulunisuinisdansgsiadiniugSudu
grfalmiduiaiuaziifates N1INAIALAZNITINURUNITAAIN mm%ﬁméfmﬁ'mm Jyuay
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LﬂaaﬂUﬂﬁiaﬂﬂLLNuqiﬂ% WATANSTEULNUTIND wawaaumﬁ]zgﬁg’lLLauﬂgwmwmﬁJwaﬂ

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.
256469  AINYIANEATE 3(3-0-6)

Rubber Science

drulszneukazauTAYe81955IUYIR N1TIANITUIENEN NTHARNENRY LU 819w
suATy 819U warenedindug auldd uagnisldaueduasevisdaniie ssuunsvhauvenadeding
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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.

256471  ailiafuaniizuIndeunazaulaonde 3(2-2-5)

Environmental Chemistry and Safety

Auntdaduniou : 256103 niiloedy

Anvrasnadfifunafivnisd erniauaznisinees leaduufsenediieitos
Naﬂiwum'a?iﬂLLmé’auLLazmuwé nMsdnsveadesunsefiduasiall saansusunsinuazseawin
ANSUDUUDINAN U



38

Study of chemical pollutants in water, air, and agriculture focusing on related
chemical reactions, effect to environment and human, chemical hazardous waste management,
carbon credit and carbon footprint of products.

258101  TAneniosdy 3(3-0-6)
Introductory Biology
AnanTRvesAldin sudouiBmainemans asiaflvesdelitin lnssadrouas wunue

dfuvesad Wugmans Tassauagniihfivesiiy Tassadauaswiniivesdnd nalnnsAnddamnnis

AuvAINvaNEUediliTin UfduiudvesdediTinuasAndey wagngingu
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.

258102  UjUAN13YIINEN 1(0-3-2)

Laboratory in Biology

AnulaendeluvioduJURns ndeganssey lwaalazeosuNILas N1SHULYad N15a18Nen
Snwaiitugnssn AnuvaInvaneesaelidin adefiy lassaiauasmavihauesiiy Tassaiauasns
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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.

261103 #andiTeedu 4(3-3-7)
Introductory Physics
adlnmansildluiiand ngnisiedeud usdltudas cuuazndsnu Tusmfiuaznsvy

nsiedouiinuunyy aulfvesaans namanfueslua Usingnissirdulazireea weslulaunind

wimdnlii aslaidesiu #andgall

Mathematics for physics, law of motion, gravitational force, work and energy,
momentum and collisions, rotation motion, properties of matter, mechanic of fluids, wave
phenomena and chaos, thermodynamics, electricity and magnetism, basic electric circuits,
modern physics.

353432 N13IANINTIURAIULTEY 3(3-0-6)
Management of Student Development Activities
ulusimiiAsafunisdafanssuiauidiSou nénnisuaznguiiifeadesdy
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AuANataaraNaula
Concepts, principles, and theories related to student development activities, roles of

school committees, principals, teachers, and parents in promoting the activities, clubs and
management of clubs, planning, project writing, operating, and evaluating the student
development activities which including guidance activities and student activities, composed of
the value justification activities, the information survey and utilization activities, the decision-
making and problem-solving activities, the life adaptation and preservation activities, scouting,
junior red-cross activities, and the like, social creation activities, religious activities, and other
activities in accordance with ones’ interests.

353433 I@INYINAIUING 3(3-0-6)
Developmental Psychology
NOuiuaznIzuiunIIRMUINITYeINYuETadus1enty a1sunl dean afton
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Theories and process of physical, emotional, social, intellectual, and moral
development of human beings, from birth to becoming elderly, the influences of heredity and
environment to human development, behavioral problems, abnormalities caused by process of
development in each stage, and how to promote the development and provide learning in
accordance with each developmental stage.

354411  NISUSHSAMAIWERIUANEY 3(3-0-6)

School Quality Management
ulufediAeafun15usn1s wasdfmuin1sn1susnns vdnn1suin1snIsane
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Concepts and evolution of administration, principles of educational administration,
public administration in Thailand, school organization, roles of school administrators, management
of works in schools, promotion of community-school relationship, management of information
system in schools, standards and quality assurance of education, internal and external quality
assurance systems for schools.

354413 guyuiun1siidiusaulunisianisine 3(2-2-5)

Community and Participation in Education
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Meanings and significance of community, community strength and its relations to
national security, roles of education in the strengthening of community, roles of community in
the development of education, locality and its participation in educational management, and
participatory action research and its contribution to education and community.

354431  dunwinslulsaFeunazyuyu 3(2-2-5)

Recreation in School and Community

Usedh USon anuvane anudAyuasysslovivestiunuinis nguln1sdnnis
Tununs ANNdAyvImMIneINIMaiumuINGg Msdanazuimstiunumslulsasousas oy
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History, philosophy, definition, importance and benefits of recreation, theories of
recreation management, importance of recreation resources, organization and recreation
management in schools and communities, operational recreation of the students, regulations on
the students activities of the Ministry of Education, recreation community, demographic
characteristics of the community, institutions or social organizations in the arts, traditional culture
and community activities.

355431  mauiamesiiansfinen 3(2-2-5)

Computers in Education

Nann1g LLazwqwﬁﬁLﬁ'mﬁmﬁumi’mLLNu AT9DALUU LLazmiﬁmmﬁamiﬁaui
feneufinneiuazdedidnnseiind

Principles and the theories related to planning, designing and developing learning
media by the utilization of computers and electronic media.

366191  msUfjuRnisaeuivienluaatufnen 1 1 wiaefin

Practicum in Teaching Specific Subject Matter 1
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Practicum in teaching specific subject matter, studying about concepts, theories,
knowledge about profession of teacher and teacher’s duty, observing and participating in
learning management and classroom management, studying information about administration,
personnel and school buildings, participating in school activities, analyzing authenticity through

observation, linking to theories, writing and reporting about practical work.
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366202  InInerdmiuag 3(2-2-5)

Psychology for Teachers

wnAnREIiUIRINEIRRLINTG 9inenn1sane wardeinenisTiiusnw
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Concepts about developmental psychology, educational psychology, guidance and
counseling psychology, utilization of knowledge, methods and psychology-based tools to
understand learners and to determine ways to solve the problems or to develop learners.
366203  AuLUUAg 3(2-2-5)

Being Professional Teachers
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35UUTIUIVNANAS ﬂ?iﬂ%ﬂﬁ@ﬁ@@ﬁmﬂ’nmﬁUﬂgLLﬁSﬂ’N@JLﬁcjuwaLﬁ@x‘iﬁL%@JLL“ﬁ\‘iiuIaﬂEgﬂﬁGnﬁUﬁ 21
nsvensuidilanazesnuUuMIa IS SeusivnzaufumuanmsErInayARa Nsaiianss
upnala uazaisanminndeniidsady WGounaranaud Anuitymioadrsddml
mMsBeuinaendinuazinunmuies etnvelilesuazsiusionsuasuutag

Ethics, morality and values according to educational philosophy and sufficient
economy philosophy, teacher professional ethics, enhancement of spirituality as a teacher and
citizenship’ s strength in 21°" century, acceptance and understandings about learning design
according to individual differences, inspiration and creation on learning environment allowing
learners to seek knowledge, solving problems in order to innovate, lifelong learning and
continuous self-development to keep up with the changes.
366292 nsufuamsaauIvenluaaufine 2 2 wilaefin

Practicum in Teaching Specific Subject Matter 2
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Practicum in teaching specific subject matter, practicing as a teacher assistant,
classroom routines, learning management, student caring, learning measurement and assessment,
creatively working with others in schools.
366304 NIWAUINANEAT 3(2-2-5)

Curriculum Development

MANNSHALLUIAALUNTIAYIMANGRT NTIMTeRUSINSANYILAETENgnSWAZInYY
wangns NMstvangastuldnsiaumanans Ufiamsuseliundnansuazimanisusaduldldlung
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Principles and concepts in a constructing curriculum, analyzing educational
philosophy and curriculum, constructing curriculum, curriculum implementation,
curriculum development, practicum curriculum evaluation and using the evaluated results

to develop curriculum.
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366305  MsdauazUsziliunanisiseuiiasnisuseiuannw 3(2-2-5)

Learning Measurement and Assessment and Quality Assurance
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Principles, concepts, and practices about learning measurement and assessment and
education quality assurance, analysis and design about assessment to develop learners, according
to learning goals and education quality assurance, practices about learners’learning measurement
and assessment, using the assessment results to develop learners and writing the education
quality assurance report, using the education quality assurance results to develop educational
management.
366306  msdanisiFBuduaznisianisduitey 3(2-2-5)

Learning Management and Classroom Management
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Concepts and roles of the teachers about learning and classroom management
emphasizing on the development of 21 century skills, technological pedagogical content
knowledge (TPCK), cross-disciplinary integrated learning management, curriculum analysis,
lesson plan design, classroom and students’ discipline management, and creation of classroom
atmosphere supported learners’ learming, experimentation of teaching and learning in authentic
classroom situation.
366307  awuazmalulagAdviaianiswaniuianssy 3(2-2-5)

Language and Digital Technology for Innovation Development

nsldnwineuasnwdanguiiiensieansluindnag nénns wwafn msUszynduas
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Thai and English language usage for teacher professional, principles, concepts,
applications and evaluation of media, innovation and digital technology, design, usage of digital
technology for education,development of learning media and learning management innovation.
366393  n1sujuanisaeudvenludatudnen 3 3 naefin

Practicum in Teaching Specific Subject Matter 3
nsUURnIsARITIEN A5NUANENTINEIVT IUNULALDRNKUUNINTTUNITIANITTEUS
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Practicum in teaching specific subject matter, creating curriculum course, planning
and designing about learning activities, producing media/ innovation and providing learning
environment to support students’ learning, learning management, and classroom management
which enhance 21°" century learning skills, measurement and assessment to develop learners,
arranging learner development activities, self-development, reviewing about practices, sharing
and improving.
366409  MsATELEWAIUINTSEUS 3(2-2-5)
Research for Learning Development
w&nmM3 uwda wUFTRluMTITe msldaeuasoiieimuinisous wesujiRnisidedle
WaNseuskaginugiseu
Principles, concepts, practices about research, using research to develop learning, and
practicing conducting research to develop learning and learners.
366411  ANTIANTANYILUULSEUIIN 3(3-0-6)
Inclusive Education
USgn wundn waznguiiieatunisinnisanviuuuiousin ansaungvane dvsud
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Philosophy, ideas, and theories about inclusive education, educational rights of
children with special needs as provided by laws, rights to live happily with other people in the
society, preparation of the students, teachers, schools, and parents for inclusive education, and
models and methods for inclusive education which is suitable for Thai society.
366412  AMUduNUSIEWINelsaEeu funaTasuas 3(2-2-5)
School, Parent and Community Engagement
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Community - based on education, concepts about professional learning community
(PLO), teacher student and community engagement, roles and leadership skills to create PLC,
the study of community context based on environment and cultural differences and diversities,
the promotion of local wisdom conservation for developing students and community.
366421  a1w1iun1sIanIsiseus 3(2-2-5)
Language and Learning Management
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fniou ndnnnsuaznisiniinuenisile ya 61U waz WounrwidnquiiienisdeansiudniSou
ASHUIMITNISANYY wazunasestnieu wunsdulaniiu nsldneumentyvideuwaznrwiyaly
duflsadfigndos wagnsinauesisarudefiuszguluduiiowdeafuiinusesrTuresinideu
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Principles and practices of listening, speaking, reading, and writing skills of correct

Thai language to be used with students in basic education level, focusing on conversation, lecture,
storytelling, public speech, academic articles reading and research articles reading, writing for
children's journal, and solving Thai language problems among the students, principles and
practices of listening, speaking, reading, and writing skills of communicative English language to
be used with students, teachers, principals, and children's parents, focusing on conceptual
meaning, reflexive skills for appropriate writing and speaking, and classroom presentation related
to students' daily life, community, Thai society, educational systems of Thailand and other
countries.
366494  msUfuRnisaauiIvenluanufne 4 6 WiEin

Practicum in Teaching Specific Subject Matter 4

mMsuftRnnsaeuivien UitRnseeteasuiiuinafunuiiaaufinuineuving uaz
sllunthiing deairauinnssunazUszgndliimaluladidviafieauinisdnnsSeud sauilosds
afsassatugiiordedunisudladgm/aiamngSou Yiuusuasimunuesedwioios uaxd diy
slufanssuiauIvdn

Practicum in teaching specific subject matter, practicing all dimensions as a teacher
based on job description and assignment, conducting research to innovate and apply digital
technologies to develop learning management, collaborating creatively with persons in charge in
solving and developing learners, continuously improving and developing one’ s self and
participating in professional development activities.
369461  lasansgunnuazadaffne luaaiufne 3(2-2-5)

School Health and Safety Program

lasenasauarnluaniufney) mskazlavuinis 1AsIN1501913na193u 1annIs
Jndanndonluaniufne nsduaiuguamuazanuvasadsvesiniey msdostunazudlydym
guanfinluaniufnel udnnisuazIsasumadnuiluaniudnu

School health projects, food and nutrition, school lunch program, principles of school
environment management, promotion of health and safety for students, prevention and solving
of drugs problems in schools, and principles and methods for instruction of sex education in
schools.
369481  NSERUINYIANANS 3(2-2-5)

Science teaching

NANNITEOUINYIAENT TIN¥ENITANLAZNTZUIUNITNNINYAERNS sULUUANS Tunns
dOuINgImans N15IALarN1sUTEIHUNG N1TERUINYIAIEAT LUINITIAIULNUNITAEOUINGIAIENT N1
Ansenlyninisissunisaou IermansuaznisuUiinsaeuineimanisedulssaudnuinay
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fseufnwineudu luansen1si5eudImne1rmansyInIn INg1eansnIgnIn Ing1eanslankazainie
wazinalulad AanssuiaSuvangnsingmans
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  M3IANTSIBUSLAL 3(2-2-5)
Learning Management of Chemistry
WhvsnensdansBeuiedl undAneiiinaiandeu BuaznaisnisianisBeusied
nsUszdlunansiSeuiind do naluladuazuvasnisiieuidmiumsianisieusinid nsoenuuy
AanssumsiseuiiviaenndesiuwwIAnmaail nsHNUUANsTansiseusiagl
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.
378311  USygyuAsugianaiiesgnisinnisiteus 3(3-0-6)
Sufficiency Economy Philosophy into Teaching
USvayn anuvang wWhnvane esrusenauveasygianeiiies nann1sussendlivan
UsrguasugianeifisaiionsdnnisBousluaniufinu msdanmsiFeudiduaiunnumeyseann an
IR msﬁgﬁﬁmﬁ’uﬁﬁ ANNATENTINTUANUEAYTDIAMETIN I3UFTTH LLazﬂ’ﬁLLaﬂLﬂgﬁJuﬁﬂui
Philosophy,meaning and component of sufficiency economy, principle of applying
sufficiency economy philosophy for teaching in school, instruction promoting moderation,
reasonableness and self-immunity, awareness on importance of ethics and virtues, sharing and
learning.
378313  1AS99IWINUIAIERS 3(2-2-5)
Science Project
mmiﬂﬁmé’maﬂmwm‘iwmmam% AMUNNNY ANEATY Usennvedlasanuy
Aneneans TunsunTlATIYIneImEn? wazn1stauanmanulAsEdnemans
Basic knowledge of science projects, meaning and importance of science projects,
types of science projects and procedures of science projects, exhibition of science projects.
378431  msaannsBeunenmansdaande 3(2-2-5)
Learning Management of Environmental Science
Awdndy nénnsuaznadsdmiunsianisiieudiveimansduandes ns
UsziunanisiSoufineremaniduanden do waluladuazunaniouidmivnisianinious
Ingmansdannden mstinujiRnisesnuuunazdansieudinermansdanndes
Importance, principles and strategies for leaning management of environmental

science, learning assessment in environmental science, media, technology and learning resources
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for environmental science, design a learning activity and teaching practice in environmental
science.
378441  n13ARNISLSEUiIMENAIanslanuazAsIAEns 3(2-2-5)

Learning Management of Earth Science and Astronomy

WhwsnensdansGeuiinermanslanuazasimans uwifnfinaiaiedeuieaiu
Wemanslaniarasieans Jouaznalsnisiansiseuiinermanilaniazansiemans n1sussiiuNg
ms3eudinermanslanwazasimans de waluladuazunasninouddmunsianinieus
Wemanslankazn131AEns N150NkUUAINTINNTSEUS WaanaresiuknAnIneImanslanuwas
AsIans NMsRnUURnNsInn1sseuTInemanslaniasasmans

Goal of teaching earth science and astronomy, alternative conceptions in earth
science and astronomy, teaching methods and teaching strategies in earth science and astronomy,
learning assessment in earth science and astronomy, media, technology and learning resources
for teaching earth science and astronomy, design a learning activity that is suitable for earth
science and astronomy concepts, practice in teaching earth science and astronomy.
396445  AMIREYANYNNUTY 3(2-2-5)

Camping

UsedR wagiinuinisvasAiennusulugasng q aadivasAteinusuludiuimuiyana
fumsindeuvgeula UssinnuesAreinusy esdnsndnaeinusy nsuftRaudusaeia ua
N15IANTTABUUNTANTNLTY

History and evolution of camping, values of camping in personal development and
recreation, types of camping, camping organizations, good behavior of campers, brief management
and procedures of camping.
396463  IWARNEA 3(3-0-6)

Sex Education

mmimmL“?J’ﬂﬁ]tﬁlmﬁuﬁugmwmmﬁ NOANTIUNINWA WAILINITNIWNA AIIULANGNNI
LA N15INFITEIINLNA ﬂmﬂﬂiﬁuaamwﬁuazmimauauaﬂﬁLW,Jwau Msnandesaniunisalidsssie
mstmaduiudilifialszasd suiluiinnuuandnsserinanAnuasvirusfssninana msidongases
NIINUNUATOUATT hazn1sUsumlunslatinsniu

Knowledge and understanding of woman’s, gender, behavior, development, sexuality
difference, interaction between gender, sexual desire and appropriate sexual response; avoidance
of risky situations to inappropriate sexual intercourse; differences of sexual concepts and attitudes
among adolescents, criteria for life- partner selection, family planning, and self-adjustment of
living together.
411221  FuAdl 4(3-3-7)

Biochemistry

wilvasanstiluananie q dulaun aslulamse TUsiu ludu waznsnindda saueans
SU’eNLaulszmLLaafth]mmmsljﬂ@maulﬁtmLLauIﬂLaulsdu gosluULag @159711T N15IRlATIES 19U 9Tl UL
LAENTTUIUNITVIVUAVBINITUAAIDBNVBITUNTBUNINITATUANNITUAAIDDNTYDIBY ANNITNIION
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T mazmaiadugs FTandsnumans nszuinnsumuedfuvesansialuanasig 1 malenseny
PiIneuasiansauna vannsuaziinuelsluiinisvesmsnseutiines Myinn1sganiuueas n1s
nageumslulansn Msnegeulaiu MInegeunseezillu Msvegeulusiu uazmsvageuiianalelng
saumansvenoules wadanedufidueuaren@iine nunsdAnvifeafuaninemans
guaMmviseIneeansinalulad

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, the 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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naNgATUTUUTS W.A. 2560 NaNgATUTUUTE W.A. 2562 VELG
2.2 3yuen 82 viagfin | 2.2 v uen laifosndn 70 v
2.2.1 3vuenifen 70 vuein 2.2.1 3vuenihe? 70 widqeia
2.2.1.1 Ariluguinendansuas 1) Jynendedu 44 miagfin WaLLANNAT 1A 1 A1
ARIAAENS 24 wiasin 2562
252111 UAARFAYAFIY 4(4-0-8) AALAY

Fundamental Calculus

afnnarmnusoidlesesileitu oyiusues
Haidunarnisuszend waseyius Usiusvesileidu
waznNsUsEYNA WAtANISMUTIUS aunsidaounus
Sudunils wuuuendauusle

Limits and continuity of functions,
derivative of functions and applications,
differentials, integral of functions and applications ,
techniques of integration, separable first-order

differential equations.

256100 3NMsiauusuUssMgal: UseiRaans Uiuludvieniden
waZIIUUINIG 1(1-0-2)
From Alchemy to Chemistry: History
and Evolution
Usgifmaninisiauusudssinuasiniaus
wssmidndy Timunnsvesnsiauusulss1ngin
wnll FseiRtniaditddaluedin unumresinieiily
Yagduuazeunean
History of alchemy and some recognized
alchemists, evolution from alchemy to chemistry,
biography of important chemists, roles of chemists

in present day and in the future.

256103 \aflidadu 4(3-3-7) AN

Introductory Chemistry

lassaineeney mMNsnLarantRvess
Wusziall Usinaensduius veauds ufa veumaiuay
asazany augalAll guvwamans aaumansiadl
Il infBuviduaransaluiana inddundon
asusEneuvassIvnanuaslavens gty 1adl
AAMNTTY waziellaedes

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.

a a g v a
258101 I Unsdiu 3(3-0-6) ALY

Introductory Biology

AuauTRveEdidIn sudeuitme

Sda

Fneeans ansaiivesdalidio Inseaday wun
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veATuveuTad Wugman lassauazmiinfivesiiy
Tassadauagnthiivesdng nalnnisiadfaunnis
Aumanvaneve A TinUfduiusvesddidinuay
Awndou uazngingsu

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.

258102 UjURANYIINeN 1(0-3-2)
Laboratory in Biology
AuUaendeluieauifinis ndesqanssmi

LWARLALPBSLALLAA NTUULTAS NSANEVRaNYY

Wugnssy Aruvanvanevesisidin ieifedi

Tassadauazmsinnueesie lassadauasnisinanu

Ypsdnd Warinen
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.

ALLAN

aaa <

255121 d0ALATIZH 3(2-2-5)

Statistical Analysis

AUVINY VOULR  wazUsElosiveiviaia
seilou Wansmeadid nsianwiliadrgdiunans uay
mytanisnszane avuuesdu Mudsdu nsuanuas
mnuhazduvesiuusduuuulisoilesuaydeiiios
UNTUA  NITWINUIIVDIFIEDA NITUTTUIUANAZNNT
NAFDUANLAFIY mMesesiruulsUsudesdu ns
Arszvinnnsslazanduus uaznsageulafidEes

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.

ALLAL

256103 infliasdy 4(3-3-7)

Introductory Chemistry

lassaseenon AT e RazauTRveIs1)
Wuswiadl USunauansduius veewds uwiia vosvauas
a1savaie aunalall gauvnarans saumansiadl
Tnitued eflBuvdduazanstoliana wiidndon
asusEnauvessIvyvanuaslanensudduy Ladl
uavnssy uawialidades

Atomic structures, periodic table and

properties of elements, chemical bonding,

ALLAY




103

naNgAsUTUUTY W.A. 2560

nangnsuTuUse w.A. 2562

iANA

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.

46 uWAN
4(3-3-7)

2.2.1.2 3¥10sAu

256221 ARBuUN3E 1

Organic Chemistry |

Avdsduriou : 256103 infidosdu

aufidesiuieiiuleuilamdusagiusslu
ansUsznoudWn3d nssuunuarnIsudeves
a1sUsznaudunsd nanmsiinlassadiaslauuud ne
Inwe3dy Usingnisalleluweswazamaslownil wiln
vosUfAseelidun3d uazansdisduns n1swansnaln
vosUfien Ufisensunuiiuasujizennsedauy
mfuoudui UiAsemadinuunisueulibu
Uiseneendndunaysandu

Fundamental of hybridization and bonding
in organic compounds, classification and
nomenclature of organic compounds, resonance
structures, tautomerism, isomer and
stereochemistry, types of organic reactions and
reactive intermediates, reaction mechanism,
substitution and elimination reactions on saturated
carbons, addition reactions on carbon-carbon
multiple bonds, oxidations and reductions.

256121 A%BUN3Y 1 5(4-3-9)
Organic Chemistry |
anufidesiuietunisunis Tassas

avneuwarlavilnwduvesnsiveu Wusviall JUTaY

asUszneudun3s msduunuyilaidunazmiseiude
a15UsENoUBUNSIUTELANANS 9 @lne3 lownlivedans

Usznauduvsd llaveaufisenalduvsd nsaniiu

waznalnvesuisen sliavewiinars Uisen auauTd

wazufisenaiivesansussnoulalasasueu uay
auus laun ansuszneudainu dafu dalail oxls
wdnlalaseniuou danaiglan dises Husa iy uay
ansviguiingasueda laun SadladuasAlau aduen

FAnuavounus
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.

- aAgNUIUNILNANAY
USUsHaivn 393 wazuiaenn

N

256221 \wHBUNIIL 4(3-3-7)

1Ju

256121 \piidunsy 5(4-3-9)

256222 \piidum3d 2
Organic Chemistry I
Av10sAUnNBY : 256221 1ALIDUNIE 1
UfRsemsunuiikazUfisensiiures

a1sUsznaumsuaia, ﬂﬁﬁ%mﬂmmﬁﬁm,mm

4(3-3-7)

uoanmSUsUIBdEIsUSENIUAISUeTa a1sUszneu
azlsufnuazufisen asiawmelslundn autfnazu]
Asgvesans®iluana nsduasigiansuseneudunsd
Do

Substitution reactions and addition
reactions of carbonyl compounds, substitution
reactions at [J-carbon of carbonyl compounds,
aromatic compounds and reactions, heterocyclic
compounds, properties and reactions of
biomolecules, basic multistep synthesis of organic

compounds.

Anoon
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256234 adlofiunsd 3(2-2-5) | dusedndadull
Inorganic Chemistry
Tassaisozmen Wusziasluazvquiildesuny
NuszialivesasUTENaus) IAflves A ianuas
snsFTuLILTN lassafadnuaggussluana
vowds Ufisensa-walumsazaneitlailidh iaflves
ansusznoulpeesiudy arsuszneulansdunsy
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 \aiiAATIzi 1 4(3-3-7) AALAY

Analyticfal Chemistry |

Sydeduriow : 256103 indiloedu

Mg NUANNSWSENAIBERBUNS
Ansedt adamidlueiliesed nsieseilagiin
SJLﬂi’]ﬁ/ﬂﬂﬂﬂ%iﬂ’l(ﬂi%ﬁﬂigﬂE]Uﬁ’JEJﬂ’]ﬂVILV!iG]ﬂiﬁ-LUﬁ
M3 IMMIALUUANAZABY NTIIMSALUULAA
asUszneulsdaunaznsnivsainend

Sampling and sample preparation before

analysis, statistics for analytical chemistry,
gravimetric analysis, volumetric analysis including
acid-based titration, precipitation titration,

complexometric titration, and redox titration.

256252 ATIATIEHA 2 4(3-3-7) Ysududvneniden

Analyticfal Chemistry I

AvrUsAunau : 256251 wTAATIZH 1

AMSUENENIAIRE19lAgIBNSaANAAEFY
avaneuavnsanamemaveduds Blasunln
asietsie wu Tasuivnnsfinszavuasidouns Tns
wlnnsiluuunedutiuaziasuiiv nsilvlauaniudsy
looau Fmaaiiasesidalni loua FFlwnutlew
03 Blanlnsns s gaeuues roudintniuns warly
AUNULUAI

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.

256253 A1UUaanAgn1aalinaznsannsans Wafiusedndidu
imildunTe 2(2-0-4)
Chemical Safety and Hazardous Waste
Management
Syndeduriou : 256103 afiidosdy
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ruUaendemand laun doyauazauauln
\Renfuasaiiduane lenasteyannuasafoma
wil gunsaidesiudunediuunna seuuTMUNLGY
nsdnivasaiitazveudesunsne n1seonkuy
eafiRmaiiennuaende 1udu n1sdansiite
YeatiumaiingiRmeainansiadl laun ssuunis
Usziiuuazuimsdansarandsstuaaied wnugnidu
wagnsIriumnRniduanasiadldunsiy ssuuns
UIMIINNTRUAMR UALITUUNTATINEDUANY
Uaenfie uenamniidesaui ng vy ingdunsny
nszrUyainminlasniy e1tieuntisuas
anmuanaeulun1snu 11nsgIu ISO/IEC 17025
INIFIIIEANNENTAvR MBI JURN TAdOU
wazeslfuRnsaoUWiBy wag 1ISO 9001 F¥UVUITMS
IANIAUAN

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

Management Systems.

256343 iailleiEnduaznisinluuszendld 4(3-3-7)
Physical Chemistry and Application
wnAnAeafuguvmamansuagnsussondld

AUURAN9 9 Y9eENINANDE 1Y WHURIINIAYBITEUY

anskaNLUUansiazauosruseney el aud@nis

arewn lawn msuwsiuanunila waznsthnuiou

saumansiall wazn1suszandld luanavunalug) i

N W wseits fa szuuvesaeanoen uaznIgadu
Concepts of thermodynamics and

applications, properties of simple mixtures, phase

diagrams of two and three components systems,
electrochemistry, transport properties such as
diffusion, viscosity and thermal conductivity,
chemical kinetics and applications, macromolecule,
surface chemistry such as surface tension, colloidal

systems and adsorption.

a @) a v
Lndulvnveny

256322 #@wWnlnsalnUdmsunisiasiesd
Tassa¥eansdunssd

3(3-0-6)

Spectroscopy Identification of Organic
Compounds

AnoBn
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AydeAunau : 256221 widUNIY 1

uniiAgatuaninsalnd nsiesze
Trssadsensdunsdmemaiansauninsalnd laun
danshiloan-380eaunnsalnd Sunsuseauninsa
1n¥ Tmdesuunudnisiowuudaninsalnd
wazugaUnlnsuvs

Introduction to spectroscopy, structure
elucidation of organic compounds using
instrumental spectroscopy techniques such as
ultraviolet-visible spectroscopy, infrared
spectroscopy, nuclear magnetic resonance

spectroscopy and mass spectrometry.

256231 wndiatiuvsd 1 3(3-0-6)

Inorganic Chemistry |

IAsasseznou Nguussall lasadandn
wazlassasnaluianavesvosds auunsuasvguingu
dydnualvesmeon UfAeINsA-Lua

Atomic structures, chemical bonding
theories, crystal structures and molecular
structures of solid, symmetry and group theory,

term symbols, acid-base reactions.

Anoon

256232 waflafun3d 2 3(3-0-6)
Inorganic Chemistry |l
Lﬂﬁ%aﬂﬁﬂ@%yj%ﬁﬂLLazﬁW}Wﬂu%“ﬁuuﬂ?LLiﬂ

wilvesansuszneulaeesiudu nalnujisevesanse

Aun3d arsuszneulangdunsd mlasei

asusznevedunidmeametiansanlnsalnd
Chemistry of main group and first row

transition elements, chemistry of coordination
compounds, inorganic reaction mechanisms,
organometallic compounds, characterization of
inorganic compounds using spectroscopic
techniques.

Anan

a va

256233  UfjuRn1siniiatiun3d 1(0-3-2)
Laboratory of Inorganic Chemistry
AyrsAunau : 256232 wnifiafiun3d 2

UuRmsneiunsdaaset e
4 A acw - -
asUsznauaiefdunidmeawmaianisanlnsalnd
Laboratory concerned with synthesis and
characterization of inorganic compounds using

spectroscopic techniques.

Anon

256341 adlleWANE 1 4(3-3-7)
Physical Chemistry |
Avrdeduriou : 256103 infidoedu
auURvewia nguijvauvosuia usinszi
sensluanavesufia uuiAniedfuguvmarmaniuay
M3UsEendld mswAsunlasmameninyesans
U3and autRvesansnanegneiny wwuieigninves
FLUUASNANLUUAD AT aDIAYsENBY aunaliih
-
Al

Yududuidan
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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.

411221 Juad 4(3-3-7)

Biochemistry

wilvasansTaluanane o suldun
aslulawnse TUsAu lufu uagnsefimdda aumans
vosouleluazUizeinissdlaeeulaivaslaouled
gosluulag @190793 MIIALATIEsUesdlunmay
ﬂsxmumsﬁ’wmmJENmiu,amaanmaaﬁuw%amﬁgami
AIUANNITHARAIBDNVBIETY Mé’ﬂmimqazﬁﬁmma:
Lmﬁﬂ%’ugq FINSINUAIERS NTTUIUNSIUAUDATL
1041573 ANan1e 9 wAdaneniVinguasdian
FEUNA NANNITHaLTINETIURURNISVRINSWSEY
rlwles nsiamsganduuas msmeaeua1siulawnmsn
mswmaaﬂ‘uﬁu mMsnadaunsnezily Nsuageu
TUsAu uagnsvnaeuihedlolns sauranives
wuleyd welanwinufidueuazeniive S
nsdifnwuAeafuauinenmansguniwiie
Ingrransivalulad

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, the 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.

ALLAL

256324 ipilnAnAMIisIINYR 3(3-0-6)
Chemistry of Natural Products
AursAunau : 256222 aTiDUN3Y 2
AUEARYVDIENTNAANITTINYIA NS

IuunngundnsioeisssumAlaeIsTidunszi n1s

IAs1eilATES19ETHARS s ISR NN

e el wagnsiwdniueisssunaluly

Uselowd
Significance of natural compounds,

classification of natural compounds based on

biosynthetic pathways, structures determination by

Ysududueniden
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physical methods, chemical methods and natural

products utilization.

256352 msasizvinaaidaeeiosdiio  3(3-0-6)
Instrumental Methods of Chemical
Analysis
JadsAuneau: 256252 afiAAszii 2
winMsTeI ST zimaeiivheedasile

nouiuagmsuszendldiaiesiions aunlnsTnlowng

wu dans1hilewan-ddaaUninslnlawund nsi3es

UANTIENT BUNTIIA Bzman TnuoU BasW Fuaun

Inslnllaued wazdudnfindduiiananasnanlnsaln

Y idosionalasininnnil wu ufalasuninnniluas

lasunlnnilvesvaiaussaugas
Principles of instrumental analysis, theory

and application of instrumental techniques of
spectrophotometry such as ultraviolet-visible
spectrophotometry, luminescence, infrared, atomic
absorption spectrophotometry and inductively
couple plasma spectroscopy, instrumental
techniques of chromatography such as gas
chromatography and high performance liquid

chromatography.

Ysududueniden

256447 nfiiRgafiunediues 3(3-0-6)
Polymer Chemistry
mmitﬁa&é’mmwa&ma% Uizenswsey

WodasuuuA9Y autimaadlaznienInsIninis

TiUsslovtvesmodiuenldludonded
Introduction to polymer, types of

preparation methods of polymers, chemical and

physical properties of commercialized polymer.

Ysududueniden

2.2.3 Jyuden ludeendn 6 Wuefn

2.2.3 J¥uaniden laideundn 20 wiqein

- TIURLNEAR

256325 1ANURINY 3(3-0-6)

Phytochemistry

Jdsduney : 256222 1adidunsd 1

nsduunansysznevluiiy nsuszend
nszuaumaeiilunsuenansuagnisvansliuiqns
Anrzilassasrmnaeilaomeadanisaunlnsalnd
nsUsuUsslassaisvasansiiuentdlaonszuaunisni
il MsAnwINTEUIUNMINETIFLATIZAIDIE15T)
Tanaluily

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.

Anoan

256342 alBeWANE 2 4(3-3-7)
Physical Chemistry Il
udeAunau : 256341 wfideiand 1

AnoBn
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Yauransialiuaznsussendld nannisuas
nsUssgndldvemguimeudiu andinisaem laun
nsuNsHIL ATImiuasmsthaudeu eilituih
AN ws9FeRn SrULTRIADRRBER UAZNNIAATY

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.

a wa o

256353 UURn1san1siasiniaadl
PEIGEDR ) 2(0-6-3)
Laboratory for Instrumental Methods
of Chemical Analysis)
FUefusau: asgAluiu 256352 N3
Anszimaniideiaiosiie
UftRnmsdmiunsussgndldieiesianiions
Aiasgsimaedl THun 1n3esiions annsTullawed
wu dansbiloandddaaunlnsinlawes n1sies
WEIUBIENT DUNTTA WavaLmaNINLaUTDSH
FuawnTnsiilawn? wdesdlomalasunlnns @l iwu
wialasinnnailuaglasuninnsiiveunaiaussausge
lUsunsumeuunesdmiudanmsteyadiaiiase
Laboratory for the application of
instrumental chemical analysis by
spectrophotometry such as ultraviolet-visible
spectrophotometry, luminescence, infrared, and
atomic absorption spectrophotometry,
chromatographic techniques such as gas
chromatography and high performance liquid
chromatography, and computer program for

analytical data management.

AnDn

256361 \ANgAEMNTTY 3(3-0-6)
Industrial Chemistry
mwiiueilulssnugaaunssusinag et

waztnseuddnd niumsialulssuenamngsy
Knowledge on chemistry in the industrial

plants in order to train and prepare students for

working in the industrial factories.

Yududsenidan

256431 ipdluaznisuszgndldvassnaneu
Ity 3(3-0-6)
Chemistry and Applications of Transition
Elements
Ay1UsAunau : 256231 wailafiun3d 1
1ATlvRENTUTENOUTDITMNI BT ﬁnuﬁz\iﬁm
waumluduazuoniilud uagnisuszandld unumves
asUszneulanzdunsdlunmsfudissu]ise
Chemistry of transition elements including
lanthanide and actinide elements and their
applications, roles of organometallic complexes as

catalysts.

Anoon
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256433 il danaliunid 3(3-0-6)
Inorganic Material Chemistry
AyrdsAunau : 256231 wnilafiun3d 1
nsduATIEikazNMIMENYMTaNIzYeiane

fun3d audfmaliit audRudvdn audfinnsgedu

antfluasuaznsuszendld snadedagiuvennad

Tanotuvsd
Synthesis and characterization of inorganic

materials, electrical properties, magnetic

properties, adsorption properties, optical properties
and applications, current research of inorganic

material chemistry.

AnDn

256435 ipilvaslananaguuazivuiges  3(3-0-6)
Chemistry of Supramolecules and
Sensors

a ¢

Aydsdunauy : 256231 iadialiunsd

ﬁmuLLazmmﬁ'ﬁugmmaﬂLﬂﬁl,ﬁ'mﬁu
gusluana lrasAuduwasnsduiuuuuusinaus
wargnNY SunsizevesyUTlIana N35IUM
fues Teadfiduleseuuin Teadfidulesauau leadla
netn walladmumslinngsiguslaana Tatans
wieasiisufuvedlaad-inad idesoszduluana ns
Uszgnaldgusilnanaduuees

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 supramolecule
analysis including determination of host-guest
binding constant, application of supramolecule as

Sensors.

Anoon

256453 nsUszgndldmatinlulduaiiiiaszi
3(3-0-6)
Application of Analytical Chemistry
FadsAuneu : 256252 1Az 2
nsUssgndmadianiaaiiiesizi liun n1s
Tnse sansliledn-3d0a anlvslvlawes uaz
wedledun U TuIRInessuveamsieszvidh th
e 81 uarenms msuszendmaliamaniinszily
Tlunuidy swismmeseuaaldlivesis
Application of analytical chemistry
techniques such as titration, ultraviolet-visible
spectrophotometry and other techniques for the
standard methods of water, wastewater, drug and
food analysis. Application of analytical methods for

research, including method validation.

Anon

256462 anannssuUlnsiadl 3(3-0-6)
Petrochemical Industry
grannssuAdsdunig agiv n1331uun

nandugianUlnsidouniunnasiide ndndmiain

Ysududueniden
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Ty oviwfiau oiiau nsiau Sanvledu wavaisesls
wfn nUlnsidsunasnegsim

Industrial organic chemistry, raw materials,
classification of petroleum product from original
sources, products from methane, acetylene
ethylene, propylene, butadiene, and aromatic

compounds from petroleum and carbon black.

256463 ifiiRgafuiesiin 3(2-2-5)

Ceramic Chemistry

TassadsfiugiuvesTaneaiin audhima
Menmuasmaaiiveselin Malneingiuiay
drulsznauluasusznauesiin NszUIUNITWNER
PAFMNTINNALIAAUNS

Basic structure of ceramic materials,

physical and chemical properties of ceramic
materials, analysis of raw materials and
compositions in ceramic compounds, production of
ceramic materials in the industrial.

Ysududueniden

256465 walulagnszuauniswanndndauat

wodlues 3(3-0-6)

Polymer Processing Technology

N3NNI UFURARSasNOAWD SN 1Tu
nstugulnglfuuufion nssnin nedwesuay wod
WosAONWRAR TINTINTVIAdEUANTRASY LU duU
NIAINSoULALLTING

Process of polymer products such as
molding, extrusion, polymer blend, polymer
composite including testing methods such as

thermal and mechanical properties.

Anoon

3(3-0-6)
Introduction to Materials Science

s &, v
256466 TanAansUaIRY

Tassaiaanvesdansing 4 wu lave wsind
waynwodlues lavsuazlanenay miﬂ?‘iauwm
wavadlansuazwsind n1sdaunsiziiaznszuiu
nswssunediwes nsUsvyndlinediwes uluney
nodnuaznsUssendly

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.

Ysududsenidan

256468 Anulugusznauntsdmsutiniad 3(3-0-6)
Entrepreneurship for Chemists
Pafoitugruresnaduisznauns aomg

lulumsudmsdanisgsiadmiugiSudugsialm

fuafiuarfiiendes MsnaiakaENITILELNITNAA
mmitﬁmﬁwﬁmﬁuﬁfﬁuazmmﬁwﬁzy%ﬁzwﬁiy%
dnsuifszneunslvl eudifesiuentunsiu

uazn1sasyu nsdAnwIALITUMINIUHLEIAY Al

Winsnedveniden
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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.
256469 MeA1EA3E 3(3-0-6) | diuseivieniden
Rubber Science
fuUsznoULaraNURATEENSIINYIR N9
Samsihensan MskEneNsRu WU ersususLaTy eng
Wi warenrindug audh warnslinuesdunsien
wilasingg szuummhareadosdnslugnamnssy
819 LU Lﬂ%aﬂ‘u@NﬁﬂJEJNLLUUﬁ’EJ\‘iQﬂﬂg\‘i VIS OINEALIENS
wuuln uaransiadidmsuenaiielfonsdansfinig
F99n13
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.
256471 infifigafivan1izwindoauazainy Ysududvneniden
ANulasnde 3(2-2-5)
Environmental Chemistry and Safety
Sutaduniou : 256103 infiiasdu
Anwansindfifunafivmah enmeuay
nsinens Ineruufiseadfiieades nansenusie
danndeuuazanyud msdamsveadesunsiofiiu
ansiadl SuTinSUBIAsANLAY SEEWANSUB LY
HanAe
Study of chemical pollutants in water, air,
and agriculture focusing on related chemical
reactions, effect to environment and human,
chemical hazardous waste management, carbon
credit and carbon footprint of products.
378313 lasssudnenddans 3(2-2-5) | - iuseiveniden

Science Project
mmﬁlﬁméfwuaa‘[ﬂimuﬁ‘mmmam%
ALY ANUEIAY UTsLanvedlasau
Fnenenans SunaumsvilassuineImans uazns
JauansmanulasauInenmans
Basic knowledge of science projects,

meaning and importance of science projects, types

- Uulviaenndeaiuns
Lﬂﬁauuﬂmuaxﬂ%ﬂgwaa
dngmIunUNANISANYIdY
flugiu wnsdns Y 2551 way
wpsUNsEeuiuasiatiag
(@UuUTuUTe w.a. 2560) waglv
auvivadie
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of science projects and procedures of science
projects, exhibition of science projects.
378431 N133IANISITBUT NGNS - Wuneivieniden

Aauandou 3(2-2-5)

Learning Management of Environmental

Science

AMUAARY NENNIIWALNAIBENNTUNITIANTT
Bouiinermansdwanden nsUssiiiunansiGeus
Ingrmansandon do weluladuazumanious
dmunsdnmisiFoudinermansanden nsiin
Ufjifnmseanuuuwardanisiseudinermans
Aawandeu

Importance, principles and strategies for
leaning management of environmental science,
learning assessment in environmental science,
media, technology and learning resources for
environmental science, design a learning activity

and teaching practice in environmental science.

- Uiulvidenndeaiums
WasuuawuezUsulgeves
udngAIuNUNANNISANYITY
flughu nvisfns1 2551 uay
wnspuNsFouiuainting
(RUUUFUUTe w.A. 2560) wazli
fauvivade

378441 nM1s3AN1ssBuIIMEmanslanuas
ANAENS 3(2-2-5)
Learning Management of Earth Science
and Astronomy
WmmensdnmsGeuiinermansianuas

msmans unAnfirannndeuietuinermansian

warA1s1mans Buaznadsnisdanisiteuiinermans
lanuagas1mans n1sUsslunan1siseuiivenmans

Tanuazasmans de weluladuazuvasnisiGeus

dmfumsdamsBeuiinermanslanuazansmans

nseenuuuAanIsuNsSeusidenndosiuLLIAn

Wereanslanwazansmans n1sEnUfuRn15dnnTs

Seuiinermanslanuazansmans
Goal of teaching earth science and

astronomy, alternative conceptions in

earth science and astronomy, teaching methods

and teaching strategies in earth science and

astronomy, learning assessment in earth science
and astronomy, media, technology and learning
resources for teaching earth science and
astronomy, design a learning activity that is suitable
for earth science and astronomy concepts, practice

in teaching earth science and astronomy.

- Wuseivienidon

- Uiulviaenmdesiuns
LﬂﬁauLLﬂaaLLazﬂ%’Uﬂgwaa
dngmIwNUNANSANYITY
flugu WNsANSIY 2551 way
wnspuNsEeuiuariating
(RUUUTUUTI WA, 2560) wazli
fanuviuady
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205200 mi%‘laﬁ'ﬁmmﬁﬂﬂqmﬁa 205200 msﬁ'amsmmé'ﬂnqmﬁai'ﬂqﬂszmﬁmww - YSumuAndenIsunis
InguszasAlanz 1(0-2-1) 1(0-2-1) TENGTVPEY
Communicative English for Specific Communicative English for Specific
Purposes Purposes
Anils-wanwsangulagniuniseanides msile-wansingulaeiuniseenides s

msldfdmi dwou wesguustloaletnguszasima | Tdddmi duiu wasguussloaiile Taguszadnis

YINTUAZIITN NUaLINTN
Practice listening and speaking English with English listening and speaking English with

emphasis on pronunciation, vocabulary, emphasis on pronunciation, vocabulary,

expressions, and sentence structures for academic expressions, and sentence structures for academic

and professional purposes. and professional purposes.

205201 nsAeENsNIESIngEianIsIASIZ 205201 MsdeaIsMEISINgEiansTIATIE - USUMuAZNIINNNT
Werns 1(0-2-1) WaYINg 1(0-2-1) | dwmsenandl
Communicative English for Academic Communicative English for Academic
Analysis Analysis
Hnfle-yanrdangulaeunisasuany nsils-yanwndaingulagidunisasuaing

MsIATIER NSRRI wazNSuaRIAILANTY e MIATIZR MSFAURAENSKARY AUANTIY Wie

TUITAsANTIYNINTAUE VDT TUITAATIYINTIUAUIVOITEY
Practice listening and speaking English with English listening and speaking with

emphasis on summarizing, analyzing, interpreting, emphasis on summarizing,analyzing, interpreting,

and expressing opinions for academic purposes and expressing opinions for academic purposes

applicable to students’ educational fields. applicable to students’ educational fields.

205202 AsdesInwdenguiiianininaue 205202 msAeANINESINguian1siEDD - USURUANZNTIUNTS
HAU 1(0-2-1) AGER 1(0-2-1) ATENGTVPEY
Communicative English for Research Communicative English for Research
Presentation Presentation
Anthiauenanunsdunt vienanuided nMsthiauesanunsiuat vienanudded

WRendestumuvesfizoudununsangulsioea WRendestumumesfizoudu mwdingulsioeha

UsgdnSamw Usednsam
Practice giving oral presentations on Oral presentations on academic research

academic research related to students’ related to students’educational fields with

educational fields with effective delivery in English. | effective delivery in English.

366202 InIemazmsuusuugmiuag 3(2-2-5) | 366202 InInerdmiuag 3(2-2-5) - Wabudeivlmi

Psychology and Guidance for Teachers

%sﬁwmﬁugwuLLﬁx%m%mmﬁ’&ummﬂanwwé
IIMeINTBLUILarINIMYINSANYTNINEINTUUE
wwwazn1slAUSnunsTiruusgismiedisey
Tifinuamdinfintunslddsneniiorudnlauay
aduauunsseuesiseulifudneansyuunisoua
unFeu unumlunsdudliduinwundniEeuuay
HunAsad

Fundamental human psychology and
developmental psychology, learning psychology
and educational psychology, guidance and
counseling psychology, to help and advice the
students to have a better quality of life, using
psychology to understanding and support learning

of the students to their potential, students care

Psychology for Teacher
wRARETUIRne W aLNT 3inen1sfinu wae
Foinenmslidn3nen msldesdanug 38015 uae
i3osilomsdningn ievhenudlagiGeu wazivun
wwamauiledam/imungiseu

Concepts about developmental
psychology, educational psychology, guidance and
counseling psychology, utilization of knowledge,
methods and psychology-based tools to
understand learners and to determine ways to

solve the problems/ develop learners.
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system, role as a counselor or mentor to students
and parents.
366307 winnssuuazmaluladansaumeanig 366307 nwuannaluladadnaien s - Wasudedll

3(2-2-5)
Educational Innovation and Information

=
NNIANY

Technology

WANMT WwIAn MIoeniuy NsUszndly
waznsUsudinde winnssumaluladansaumaiie
nsi3oudimaluladansaumaiionnsdeaslasaunse
Usggndld uazUsziiiude uinnssu malulad
asaumAiionnFoud aunsoliinaluladansaumna
\ion1sdeans

Principles, concepts, design, application,
and evaluation of media, innovative information
technology for learning, information technology for
communication, ability to apply and evaluation on
media innovative information technology for

learning , to use technology for communication.

3(2-2-5)
Language and Digital Technology for

YIANTIY

Innovation Development

nsldmwilneuaznmwdanguiiionisieanslu
FANAF MANNTT WWIRA NTUTEENARAZNNTUSZAIY
do winnssunazwaluladidva niseenuuu mld
welulaBAdvaifionsfine nsfaundeuazuinnssy
nsdansiseus

Thai and English language usage for teacher
professional, principles, concepts, applications and
evaluation of media, innovation and digital
technology, design, usage of digital technology for
education, development of learning media and

learning management innovation.

N o a a
- WaguAasuIg 518390

3(2-2-5)
Research for Learning Development
NANNS wfn wUfURluNTITenslduas
wAmAdaLieRansFeuinsthaansdelulily
nsdamaFeunsaeuljifnisinidediosimunnis
SyunsasuwasiwugSey

366409 NITBLNOWAIUINTTTOUS

Principles, concepts, practices in research,
using research result to develop learning, operating
action research to improve instruction and

students development.

3(2-2-5)
Research for Learning Development
WANNTS wufn wRUHURluNITe sty

mAfoieaumsiious wasufiansideie

WansSeuiwasianngiSeu

366409 MIITBLNBWAIUINITTBLS

Principles, concepts, practices about
research, using research to develop learning, and
practicing conducting research to develop learning

and learners.

- WasumeSulgsiein
Toaad

3(2-2-5)
Learning Measurement and Assessment
NANN3 UwIAe waswwIUfURlunTInuas
UszilunansiseuivesiTounisussiiunuannasa
mMadsziiiunauf R nsasrauagiiasievinunm
idosilotanamsidou UitRnisiuaznisussidiuna
mawanmsUssiulUldlunsiaundSeu

366305 MynuazUssiunanisiseus

Principles, concepts and guidelines to
measure and evaluate the learning of students,
authentic assessment, performance assessment,
creating and analyzing the quality measurement
tool for learing, practicum the measurement and
evaluation, the results of evaluation to be used in

the development of the learner.

366305 MydauazUsuliunanisieus
wazn1susEiuAMAIN 3(2-2-5)
Learning Measurement and Assessment
and Quality Assurance
WANNIS WuAn wazwUiuRlunsinuas

UszillunanisiFeuy warnsuseiiunanimnising

MsiAsgilarmseanuUUNsUstliuofanngiGeu

fiaenndoatugajomnensieuiiasnsussiu

AMANNSANY UUANsTalazUssilunan1steus

vouiseu nsthraussdiululdlunmsiuundeu uas

mM3dnvhsenunsUssiununwmsing nsldua
nMsUsEiugNmeRaLN1sIANsAnw
Principles, concepts, and practices about
learning measurement and assessment and
education quality assurance, analysis and design
about assessment to develop learners, according
to learning goals and education quality assurance,
practices about learners’ learning measurement
and assessment, using the assessment results to
develop learners and writing the education quality

assurance report, using the education quality

- Wasudedvuay
fasuesigdving
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assurance results to develop educational

management.

366203 ﬂ'JﬁuLfJUﬂgtLazqmﬁiiu 35554
ITYIUTIU 3(2-2-5)

Being a Professional Teacher and Moral,

Ethics, Code of Professional Conduct

ANNNUAT AMENYE LariInTFININANAT

366203 anudung 3(2-2-5)
Being Professional Teachers
ANETINITEETIN UazerdounumanUiugn
nsAnwuazUSYITeIATEERAINELTES A3TEUTIN
FwAnag nsasadndyaiaennuduaguazainudu

- Wasudednlvauas
Usumadurgsiedvnin
AonARIIUANTIOUY
WNTFIANTNAF Uae
WuuSvgnnsAinwasly

msUgnilsdniganamandueg nguaneifestuag | wadlesiiduuddulangaamsseil 21 mssensuidila | MeSuiesiein
uaz3vdnag n1sdnnmisauiifeafuindneg ms uazoeNUUUMSA NS Eousmnzauiuan
ahumnuinuiiuasiauindnagesnsdeides seud | uanmeszninayana msadaussdumala uazains
Tuidfominfiseunasnagnsnisaeu iitelii3oudn anmuandeniidaaiy Tifisounameannas An
WATIN Funsen adeassrddinl q 1 wananuay witywiteadaddll « nsiSeuinaeaTInuAziRIL
Bonlideyarnansanuiifieliviusiomswdsuudas | sues edneeiflesuaziiusionsiudsunas
UfdiussenieagiugFouiidaasumsianndnenin Ethics, morality and values according to
Aseu Indyaunnuduag ndnsssunAuiauagay | educational philosophy and sufficient economy
%aé’méqﬁm ANEITU WATITUTITUVDINTNAG philosophy, teacher professional ethics,
aswwussmaﬁm%wﬁmamﬁmum UfURmudu enhancement of spirituality as a teacher and
wuveghadin fanddinansisaey wavidvaarlndenu citizenship’s strength in 21% century, acceptance
UURAUIU9TIUITTUTDRIYITN and understandings about learning design
Teacher conditions, characteristics and according to individual differences, inspiration and
teacher professional standards, cultivating a creation on learning environment allowing learners
spiritual teacher, laws on teachers and the teaching | to seek knowledge, solving problems in order to
profession, knowledge management on teacher innovate, lifelong learning and continuous self-
profession, making progress and ongoing development to keep up with the changes.
developing teacher profession, mastery over
pedagogical content knowledge and learning
strategies, learners’ abilities to analyze,
synthesize, initiate, search for and knowingly select
informative knowledge for change, interaction
between teachers and learners that promotes the
development of the learner’s potential , spiritual
of teacher, good governance and integrity, morality
and ethics , code of professional conduct stated by
teacher profession organization, being a role model
with public spirit and contribution to society,
behaving under teacher code of conducts.
366304 NITWAIUMENEAT 3(2-2-5) | 366304 N1IWAIUMENGAT 3(2-2-5) | - USufeSunesein
Curriculum Development Curriculum Development Iﬂ&lLﬁmﬁﬁWU%’%iyﬂ

NNIWAELIAAIINNIIAYIMENgRT N3
Aaswivangasuazdnvivdngasnisumangnsluly
R mangasufuRnsUsziliundngasuagiing
nsUszliulldlumsiamnndngns

Principle and concept in a constructing
curriculum, analysis and constructing curriculum,
curriculum implementation, curriculum
development, practicum curriculum evaluation and

used the results to develop curriculum.

winnIswazkIARLUNIIAImANgA 13
AaseiuTsgnsinwuasndnansuazinindngns
madwangaslUldnsiamnndngns U§iRnsussidiu
wangmsuaztnansuszdiululdlunsiaumangns

Principles and concepts in a constructing
curriculum, analyzing educational philosophy and
curriculum, constructing curriculum, curriculum
implementation, curriculum development,
practicum curriculum evaluation and using the

evaluated results to develop curriculum.

sAnwaslumaiue
1831
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366392 UszaunisaidynTnag 1 1(0-2-1)
Teaching professional experience |
MIFUNANITIANTITIEUF NFTAVIIUKLNTS

Fansseusligiseuaismnuimenuies n1sesnuuy

vadeu TedeuviowrsesiioTana nsamatedeu ns

Tpziuu waz  Msdndunanisiseu

Learning management observation, lesson
planning achieving self-construction knowledge,
designs on testing , written exam paper or
measurement tools, exam correcting, scoring and

evaluating.

366191 n1sufuRnisaeudvenludaiufne 1
1 wdaenn

Practicum in Teaching Specific Subject

Matter 1

nsuiRnsaeuivien AnwiuuiAnngug
psAmuSAeITUInTnag waznuag dunauasiidou
sulufanssumstanisdeuiuaznsdamstutou
Anwansaumafsatun1suims yaainsuaze1as
anfilulsadeu fdusnlufnssuvesaniu fnw
Aiarganmnsaiaianmsfine dunadeslesiu
wnAnnged] WeuasUwazenunan1su)uRau

Practicum in teaching specific subject
matter, studying about concepts, theories,
knowledge about profession of teacher and
teacher’s duty, observing and participating in
learning management and classroom management,
studying information about administration,
personnel and school buildings, participating in
school activities, analyzing authenticity through
observation, linking to theories, writing and
reporting about practical work.

- Wagusiai, ¥83v1
uagAeSutesIg vl

1(0-2-1)
Teaching professional experience ||

366493 UszaunisaiivnTnag 2

MIFLNANITIANITIENS N15TANITUHUNTS
Fansseusligisouaiisenuiimenues nveaes
gouluaniunsaldians uazanIun1saiase n1seen
wuunaaeu JedeundairiesiieTananisniadeasy
3Rz WaZNISFAAUNANISISEY NSEOUNIA
UftRuazn1sinzuun nMsideudlamdiSeu s
Waweruduagiioon®n awnsadaviuaunisdanis
Bouj Wiogeszasinsaeuiiviannyians a1u1sa
UfURn1saeu senuuunagey TauazUssiliunagiseu

Learning management observation, lesson
planning achieving self-construction knowledge,
simulated and in-class teachings; designs on
testing , written exam paper or measurement tools,
exam correcting, scoring and evaluating, practical
examination and scoring; research for student
problem solving, professional teacher
development; abilities to lesson planning
achieving a wide variety learning, to operate
practical teaching, testing design, measurement

and evaluation

366292 mMsufuAnsaauIvienluaaufine 2
2 viefin

Practicum in Teaching Specific Subject

Matter 2

nsufoanisaeuivien vmthilgaeeg
Freauszsiiu nuianisdeud sudnanstuideu
NuguazIewdeintey vuiauszdiunanisiteus
UftRnusmiugduluaniudnmetisaineassd

Practicum in teaching specific subject
matter, practicing as a teacher assistant, classroom
routines, learning management, student caring,
learning measurement and assessment, creatively

working with others in school.

- Wagusiai, F83vn
wagAeSutesigIv e

366306 MssanaEeuiuaznsiansduiieu
3(2-2-5)
Learning Management and Classroom
Management
wdNM3 wfn LURTRREITUMIIRYh
ununsSudlESeuaiemnuimenues n153an1s
BoufuardanadouilonsiGeuivgquiuazsuuuums

366306 N13IANIEEUIUALNTIANTVUITEY
3(2-2-5)
Learning Management and Classroom
Management
wRALaruNU Mg AeIun1sIAN1g
BouiuarnsdanstuEsuiidunsianyinee
a & ad P
AnsTun 21 anuihuilemninBaeuazimalulad

- Wasumesuesedin
Tmiilelaenadeuas
ATBUARHATUNTBY
INIFIUANIAITEAU
USoyyeis anv1mg
FansLagann
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damsisouditelrfiFousinAniiasei Anaieasse msdamsiouiuvuysanmstiumans  msiesei | Anwimans (rdngmsd
wazuAtgmildmaysannismadeuiuuudeunums | wdnges mseenuuukeunsiamsdeud dansiudeu | 9) we. 2562
Fanstudoumeiaunguéniadeuluaaufinw luiuGounasnisainsusssmeaiidaaiunsFous
UfUAnsdaviununisiseuiuasinlugnisujonti YodieuLarnaeIdnnsiseunsaeuluaniuni sl
Wieraasinsadneussemansdamstudoulifidoy | 95
Lﬁmmiﬁauij Concepts and roles of the teachers about
Principles, concepts, and guidelines on the | learning and classroom management emphasizing
preparation of learning plans based on learners on the development of 21 century skills,
construct knowledge for themselves, learning technological pedagogical content knowledge
management and environment for learning, (TPCK),  cross-disciplinary integrated  learning
theories and learning management style for management, curriculum analysis, lesson plan
encourage the students learn to think critically, design, classroom and students’  discipline
creatively, and solve problems, integrating management, and creation of  classroom
classroom learning in managing inclusive education, | atmosphere  supported  learners’ learning,
classroom management, developing learning experimentation of teaching and leamning in
centers in schools, operating learning plan and authentic classroom situation.
lead to the actual results, creating a sense
classroom management for learners to learning.
366408 A ILAZINUTTTY 3(2-2-5) Anoan
Language and Culture
mwnarimussslneiiomsiduag
awisUszmaiionanindnaglneiunslivinue
M3l MIna N3 MsBsunwilneg uaz
m‘tﬂﬁhﬂ‘dszmmﬁamiﬁammwmaa&iwqﬂ(?fadLLaz
mﬂ%mwLLaz‘?@umiwLﬁamiagjimﬁuasmé'ua
Thai language and culture as a teacher,
foreign language for professional development
focuses on the skills of listening, speaking, reading,
writing Thai and foreign language to convey
meaning accurately and using language and culture
to live together in peace.
366411 N13IANMIANWILUUIZEUTIY 3(3-0-6) grelumnndonias

Inclusive Education

Uy wuafn wazvquiiAeafunisda
NSANYILUUSEUTIN EnSaungrune dmTugiaig
Fosnsivavlunsinwinazegsmiuyanaduludny
n1sieseulniteu a3 1sasew wavdunasesdniu
MMSANBILUULTEUTIN JULUULAZIENI5IANTSANY
wuuSsusiuiimnzaniudenlng

Philosophy, ideas, and theories about
inclusive education, educational rights of children
with special needs as provided by laws; rights to live
the

preparation of the students, teachers, schools, and

happily with other people in society;
parents for inclusive education; and models and
methods for inclusive education which is suitable for

Thai society.
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366101 Uygun1sinen 3(3-0-6)
Educational Philosophy
Uy WWIAA waENUMNINISANY Aaun

LTEgNa FIAN TRUSIIUMWIAR NATBUAEIATILNS

- aifadusreden usith
aselegludetue
9187371 366203 AU
Jung uaz 366304

damsFnwiletaiuairansimuniidsdunsussyndld MTRAUINENERS
Vw1 winfn wasnquiniemsinyiiiewann
annufnw
Philosophy, concepts and theories of
education, religious, economic, social, cultural,
educational concepts and strategies to strengthen
sustainable development, application of
philosophical concepts and theories of education
to improve schools.
366410 M3UsEAUAMAINNNIANY 3(2-2-5) finpon
Quality Assurance
waNMT Winfn LnUFTRReITUNMIIINTg
ANAMNSANYINITUTEAUANAMNNTANYINTIANT
AMAINNITIANINTTUNTITEUTUALNRUIAMAINATS
Boufedrssoionsiidumsinionssuusdiy
AMAINNITIANINTTUNSITEUS
Principles, concepts, practices on the
management of quality education, the educational
quality assurance, quality management in learning
activity and educational quality development
continuously, conducting quality assessment
activities organized learning activities.
366412 AuduRuSsznIelsasey funasas - Al
HAzYNYY 3(2-2-5)
School, Parent and Community
Engagement
nsAN UL ILTYY LuIRRRE UL
NSEEUIMANTN N15asANNdNTUSTENINAg
niSeu wasguwy ununuazdinweanuludiilunis
ANYUIULAINITSBUTIN AN IN MIFnwuTunguvy
Umﬁug’m@ﬂ?ﬂLL@ﬂGlINW’N%ﬁLL?@%@MLL@%%@JUﬁiiN N9
duddunitygviestuileosuinndiFounasyuvy
Community based education, concepts
about professional learning community (PLC),
teacher student and community engagement, roles
and leadership skills to create PLC, the study of
community context based on environment and
cultural differences and diversities, the promotion
of local wisdom conservation for developing
students and community.
353432 NM5IANINTIUNAUIG U 3(3-0-6) finoan
Management of Student Development

Activities

uluimiferiunmsiafanssuiaungFou
vdnmswasnguiiiedetunisinfianssuiamn
HnITeU UNUINTDIAUENTIUMTAD AN HUIMS A3




120

nangnsuTuUse .. 2560

aNgAsUTUUTY W.A. 2562

LAANA

uazgUnasaslunsdaaSuAInTTuRRILSoY YTy
waznsInnsrustluanufnw nsnkuLazidou
TAsen1sdnnanssy nsaiiumsinfanssy waznis
Uszifiunansdafansaianndidou Snsouaqu
AanssunuziwkasfanssutnFou Ussnaume
Ranssufdnidlauasifiunumaueuasgdy fanssu
uamnwnuaglideyamsauma Aanssunisinaulauag
uAdgn Aanssumsusuinazainsdin Aanse
anidaiuasuns gann fUniiguselend shnduueu
AvnssuadsassAdan AANTINVNeANEWT LazAanTs
3u q muanuntaLazaaula

Concepts, principles, and theories related
to student development activities; roles of school
committees, principals, teachers, and parents in
promoting the activities; clubs and management of
clubs; planning, project writing, operating, and
evaluating the student development activities
which include guidance activities and student
activities, composed of the value justification
activities, the information survey and utilization
activities, the decision-making and problem-solving
activities; the life adaptation and preservation
activities; scouting, junior red-cross activities, and
the like; social creation activities; religious activities;
and other activities in accordance with ones’

interests.
2. Jyrdnagiden 3 TRtIntY aid]
353433 IINIRAIUINAG 3(3-0-6) greludunminadonias

Developmental Psychology

‘wq‘wﬁLLazﬂizmum3ﬁwmmwaauuw&7ﬁy’a
fusane onsuel deaw afdye wavanssy Faus
UfauSaudows SviswavesiusnsTLarAsadoudil
nasiowmuIn1g JoyyngAngsy wazAMuRRUNATIAR
INNTZVIUNTWRIL MIlulRazdds nsasEsy
WannsuaznsdnRanssumsiBeuifiaenadesiutag
Toeng 9

Theories and process of physical,
emotional, social, intellectual, and moral
development of human beings, from birth to
becoming elderly; the influences of heredity and
environment to human development; behavioral
problems; abnormalities caused by process of
development in each stage; and how to promote
the development and provide learning in

accordance with each developmental stage.

354411 MSUIMSAMAWARIUANEI 3(3-0-6)
School Quality Management
WluimiAgafun1suims wagdfmuinisns

UIMIS NANATUITIINIIANET STUUUIMNTTIUNNTINg

nsdnesdnsluaniudnu unummihilveauims

Freluduninadonias
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anuAne nsuImsnuluaaufine msads
ANuduuSiUYNYN nsdnssuvasaumely
amuﬁﬂmmmggﬂu LLazmiﬂizﬁu@mmwmsﬁﬂm
sruvdseiununmnelulaznieuenanuAng
Concepts and evolution of administration;
principles of educational administration; public
administration in Thailand; school organization;
roles of school administrators; management of
works in schools; promotion of community-school
relationship; management of information system
in schools; standards and quality assurance of
education; internal and external quality assurance

systems for schools.

354413 yuyufiunsiidusulunsdn

AsANeE 3(2-2-5)

Community and Participation in

Education

AUNUY UagANNEIARYRIYNTY AU
udewesyuvuiunnuaiagiuasmesszima unum
vasnsAnuilunsaeguiiduude unumve sy
Tumsiannmsfnswiesiutunsiidausulunisde
M5ANY warnTITeURNsuuLTdusmiunIs
RN IANwILAEYUIY

Meaning and significance of community,
community strength and its relations to national
security, roles of education in the strengthening of
community, roles of community in the
development of education, locality and its
participation in educational management, and
participatory action research and its contribution to

education and community.

greluduninadonias

354431 dunuinislulsaSsunasyasy  3(2-2-5)

Recreations in School and Community

Uszds USugn anunune anudiAguas
Usgleriveatiumuinig nguinisdanisiunuins
ANUFIAYVDINTNGINTNNTUNUINIG NITIALAY
vimstiumnmslulsadeusasgugu n1saiivenu
dunuinisvestiniteu seifeuinmenisdnnanssy
HNISEUYDINTENTIANYITNNT Tunuinsyuwy
AnuaraNTWIUYTEYING anduniessdnisly
FpufaUy Ussindlinusssy uazfanssudunuinig
YBIYLITU

History, philosophy, definition, importance
and benefits of recreation, theories of recreation
management, importance of recreation resources,
organization and recreation management in
schools and communities, operational recreation of
the students, regulations on the students activities
of the Ministry of Education, recreation community,

demographic characteristics of the community,

greludunmnadonias
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institutions or social organizations in the arts,

traditional culture and community activities.

355431 ﬂauﬁ'ama%tﬁamiﬁnm 3(2-2-5)

Computers in Education

WANNIT LLaquwﬁﬁlLﬁ‘EJTJ“i’JImﬁJUﬂﬁ’J’NLLNu s
PoNLUY waznsiianndensieuimensuiinesua
dodidnnsotnd

Principles and the theories related to
planning, designing and developing learning media
by the utilization of computers and electronic

media.

greluduninadenias

366421 anwnfiumsdianisizeus 3(2-2-5)
Language and Learning Management
naNMskagMRNTinyennsils e 81unay

FeunwilnefignaeadienisdeansivtnFoulusseiv

maﬁﬂw%uﬁugw whuensaun msussens n1s

@NIU NMINEIFUNINAY NFBWUNAINTVINTT

uazdde Madeuunealunsasdmsuin uagnis

wAtamnisidniwivevesinFeu ndnnisiaznisin

Vinwznatls wa 1 way Weumwidanguiiiens

doansrutiniFou A3 fuUsmsnisine uasgunases

dneu wunsdulannu msldneudeniyiliouneay
aweludfiesiignies uaznsiiauesenusiod

UssralutuFeuieiuiinusss iuesinGou gu

Famulne wazszuunsinwveslsemalnauazuiun

Ussine
Principles and practices of listening,

speaking, reading, and writing skills of correct Thai

language to be used with students in basic
education level; focusing on conversation, lecture,
storytelling, public speech, academic articles
reading and research articles reading, writing for
children's journal; and solving Thai language
problems among the students, principles and
practices of listening, speaking, reading, and writing
skills of communicative English language to be
used with students, teachers, principals, and
children's parents; focusing on conceptual
meaning, reflexive skills for appropriate writing and
speaking; and classroom presentation related to
students' daily life, community, Thai society,
educational systems of Thailand and other

countries.

greluduninadonias

369461 laseN1sguNNLATaTARAN WY
Tuaaudnun 3(3-0-6)
School Health and Safety Program
lassnsauamluaniufng ewnsuay
Tnwunis Tassnisensnanstu ndnnnsdndauwandon
luaufinw nsdaasuguamuazauUaensieves
dniseu mstesiulazunladymenaninlu

369461 laseN1sgUNNLATETARAN WY
Tuaaudnun 3(2-2-5)
School Health and Safety Program
lassnsaunmluaniufng ewnsuay
Tnguins lasan1senmsnansiu wénnnsdndaandou
Tuanufinw nsduasuguaInwazaUUaendeves
Hndeu mstesiunasunlatymeandnlu

- deluidumnnden
GE]
- WunSEnUUR
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anufinw) ndnnsuazisaeumafnwluan ufnw anufinw) ndnnsuazisaeumafnuluaniufnw
School health projects; food and School health projects; food and
nutrition; school lunch program; principles of nutrition; school lunch program; principles of
school environment management; promotion of school environment management; promotion of
health and safety for students; prevention and health and safety for students; prevention and
solving of drugs problems in schools; and solving of drugs problems in schools; and
principles and methods for instruction of sex principles and methods for instruction of sex
education in schools. education in schools.
396445 N30LALNNLTY 3(2-2-5) - feluidumnndon

Camping GE]

Useih uardinunnsvesieinusalugas
9 AANTRIAENNWIHIUAURALIYAAR A1UNT
Wnseundeula Ussiamuasieinusy asdnsidndne
Wnusu MautRmidusnedia uaznisdans
FNTUNTAN NN

History and evolution of camping, values of
camping in personal development and recreation,
types of camping, camping organizations, good
behavior of campers, brief management and
procedures of camping.

378311 USwgyuAsughanaliiegnisdn - Wusgivdonia

3(3-0-6)
Sufficiency Economy Philosophy into

=} v
N19LIYU3

Teaching

Usweyn aamune 1Wmne ssruseneues
iwismgnaneLiies ndnn1suszandlivian
Usraiesughanariisaiienisianisifouslu
anuAnNY mﬁmm3L§au§ﬁﬁaLﬁ%mmm‘waﬂizmm
awiiwma MsTnfdufuiia eunsewiinly
AU ATYVDIANFTTU ATUFTTU waznsuanUdsuy
Sous

Philosophy, meaning and component of
sufficiency economy; principle of applying
sufficiency economy philosophy for teaching in
school; instruction promoting moderation,
reasonableness and self-immunity; awareness on
importance of ethics and virtues; sharing and

learning.

- Uiulviaenmdesiunis
LﬂﬁauLLﬂaaLLazﬂ%’Uﬂga
YDINANGATUNUNATS
msﬁﬂm%uﬁugm
WNSANIIY 2551 Uaw
WINTFIUMTTIUIURY
FTac (UudiuUss
n.A. 2560) uaglvitinu
UVGHE

396463 WARNE
Sex Education

3(3-0-6)

audanudilafsrfuiiugiuniana
WOANTTUNIWNA FAUINITNILWA ATTURANGIINI
WA A5 sEriane AnulasvesuyEdLaYnIs
mevauDITiINzaN svEniAdaunsalideadienis
finaduiusildfisszasd sauludenanuunndig
FENIUIAALALTAUARTENINUNA N1TLHBNAATOY
N91°9UNUATOUATY Lazn1suSudlunsladiinsauiy

Knowledge and understanding of
woman'’s, gender, behavior, development,

sexuality difference, interaction between gender,

- WinsedgLdenies
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sexual desire and appropriate sexual response;
avoidance of risky situations to inappropriate
sexual intercourse; differences of sexual concepts
and attitudes among adolescents; criteria for life-
partner selection; family planning; and self-

adjustment of living together.

3. Ujuimadiviineg bidesndn 12 witefa

3. mujUamsseulusnudnn  bidesndt 12 wiefia

366593 n1sufjuRnisaeudvtenludaiufne 1

366393 nsufjianmsaewivienluaaiufnu 3

a o a
- WRYUIEIY hay

6 viieAn (270 Falug) 3 uwdegin | Mesuiesedulug
Teaching practicum | Practicum in Teaching Specific Subject
msufuRnsaewiviien msiauazUseidiung Matter 3
uazthwalllumsianndizou senuuumsidoile msufiFnsaenivien asramdngmnssein
WawgiSeu awnsadanisseusluavivien NaumuLazesnuUUAInssIMsansSeuy ninde/
UftRnuduildFuneumne uinnss wazdnanmwindeniidudiunisiFous dams
Actual teaching practice in major subject, Sous wAzASUBIMSIANstuBsuEsuvinysns
measurement and evaluation and use its results Bouslummssuil 21 YauasUsziliunailonaungFeou
for learner development, research design for dananTsuiauESeu Maumues nuniuns
learner development, abilities to manage major UfjiRau LLaﬂLUéEJUL%‘EJui wazUTuUse
subject learning and other assigned jobs. Practicum in teaching specific subject
matter, creating curriculum course, planning and
designing about learning activities, producing
media/innovation and providing learning
environment to support students’ learning,
learning management, and classroom management
which enhance 21 century learning skills,
measurement and assessment to develop learners,
arranging learner development activities, self-
development, reviewing about practices, sharing
and improving.
366594 msujuAnsaeuIvenluanufin 2 366494 msufjiAnisaeudvienludaufine 4 - Wasuseiviuay
6 waeiin (270 F9lu9) 6 wiaenn masureseiylug

Teaching practicum I

FydeAunau : 366593 MIujuanisaeu

Aynantugaufne 1

msufjuRnisaeuivien nsianasUszidiung
wazwalUldlunsimundideu nsideimundiou
nsuanuBsuBeus vieutstummilunisduan
n15ANY mmmf-ﬁ’mmﬁL’%‘EJui‘lumﬂJﬁﬁmLaﬂ a@usn
Usziliud$uuss uasfinuidoileiaungGeu
UftRmuduilésuneumng

Actual teaching practice in major subject,
measurement and evaluation and use its results
for learner development, research operation for
learner development, learning exchange or
knowledge sharing in educational seminar, abilities
to manage major subject learning, to evaluate for
improvement, to do research study for learner

development, and to do other assigned jobs.

Practicum in Teaching Specific Subject

Matter 4

msufjdRnisaenivien UjuRn1siaegna
mué”sulﬁmﬁmmﬁamuﬁwmawma wazaulu
wihiiag Isaeuinnssunasussgndliivalulad
AvaileimunsiansBeud swflestnainaasse
fudiendedunsiusdam/anngGeu Jiuusuas
Wauauedegwialies uardidudlufanssuinm
AN

Practicum in teaching specific subject
matter, practicing all dimensions as a teacher
based on job description and assignment,
conducting research to innovate and apply digital
technologies to develop learning management,
collaborating creatively with persons in charge in
solving and developing learners, continuously
improving and developing one’s self and

participating in professional development activities.
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Adsorption of lead from aqueous solution by leonardite. Proceedings: The
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microwave system. Proceedings: The 8th International Science, Social Sciences,
Engineering and Energy Conference. March 15-17, 2017. Chonburi Thailand;
2017, p. 90-93.

Ouypornkochagorn, S., & Hemavibool, K., (2015). The extraction of water soluble

protein from rubber latex by household microwave machine, PACCON
Proceedings, 2015; 113.
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protein from rubber latex by household microwave machine. Proceedings: Pure
and Applied Chemistry International Conference 2015. January 21- 23, 2015.
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irradiation. RSC Advances, 8: 22592 — 22605. (Scopus)

13. unAMuAdeviseunanuivmsianulunsasivmsssivuunnailiegly
grudaya muusEnia nw.a. vseszilsuanznIsuN1saaufnyIdIale naninael
N1SNIITUITETNIAYINTENTUNSIHEUNINAIIUNIAIYING W.A. 2556 Ui
sodutiaueanianitiusyfauazdnvindulsznalinsudunisily wazsuds
W nwa./nne. nyunely 30 Sutfuusduiieenusznia @slisglu Beall’s list)
visornulAlunsansivimsitusnglugrudeya TCI ngui 1
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Hemavibool, K., & Ouypornkochagom, S. (2017). Flow injection spectrophotometric

system for the evaluation of antioxidant capacity. Journal of Research Unit on

Science, Technology and Environment for Learning. 8(2): 172-180. (TCl ngy 1)
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4.0 u"j’mﬂsima%ﬁqaﬁﬁzjmiﬁ@umﬁﬁ’ﬁu, wIngaeAauIng, 28-29 fquieu 2561,
p.5506-5520.
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Iansiseuimesuuuunsundymedeasneasse, Proceeding N5UseanInIngg
eFUTIBUTITITY A5 13 : WeouaruTnnsuduiedouasugiauazdany,
UATINIFBULIATS, 20-21 NINYIAN 2560, N 937-948.
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SseuAnwn i a 51’3EJE‘ULmumiﬁuLmzﬁ%’uLﬂﬁauﬁaaﬂaﬁﬁﬂwsi&’LLﬁq, Proceeding n13
Use Y TYINISUYYEMITH TUAZTIANMITAT: LONNINUAZAIIUNAINYAI IUUUBEAITNT
uazAIALAIANS, WINEIRBYINY, 10 Uiy 2559, i 896-910.
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Bosiinaumsduiug dnsuinGeudusseufinui 4, Proceeding n1sUszaairins
UYYEAITATUALAIAUAITNT: LONNINUALAIINNAINYA 1 UL YEmITATUALTIAUMIFAS,
UMAIMEFTEYII, 10 AUy 2559, wiin 224-238.

Klamtet, J. (2559). Ultrasound-assisted emulsification dispersive liquid-liquid
microextraction for preconcentration and determination of cadmium in natural
water samples by spectrophotometric technique, Proceeding wsms?ﬁ’am%ﬁ 12:
N5398MaLUINNTIUAUNI TAMUIVTZNA, UNIINGIEUSAIT, 21-22 NTNHIAN 2559,
W1 60-66.
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Klamtet J,. (2016). Ultrasound-assisted emulsification dispersive liquid-liquid
microextraction for preconcentration and determination of cadmium in natural
water samples by spectrophotometric technique, NU. International Journal of
Science, 13(2): 38-48. (TCI N 1)

Sanguthai, S, & Klamtet, J,. (2015). Preconcentration and Determination of Cadmium

in Natural Water using Amberlite XAD-4/4-(2- Pyridylazo) Resorcinol Resin Prior
to Flame Atomic Absorption Spectrometric Detection. NU Journal: science and
technology, 23(2): 8-20. (TCl ngy 1)
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FundounilonIsiious, 8(1): 27-60. (TCI ngyl 1)
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Srinonmuang, W., Watchasit, S., Suksai, C., Janrungroatsakul, W., Aeungmaitrepirom, W., &

Tuntulani, T. (2015). Fabrication of cadmium (Il) ion selective electrodes using aryl
ethyne and calix[4]arene based ionophores containing tripodal amine as donor sites.

Proceedings: The 41°' Congress on Science and Technology of Thailand. November
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256121 \AdiBUNE 5(4-3-9)

Organic Chemistry

arwdidosiuituniiaunis Insadueznouuarleus
Iaduvesnsueu Wusiadl JUs1kavansusenauduvsd nsduunvy
flafdunazniserufoansusznoudundussinaneng o awmes lewndives
a15Usenauduvsd viiavesufisenaidunid n1sanfiukaznalnuas
UfAse1 vilavesdinans UJAsen auaudanazuiseaiives
a1susznaulalasansueu uazeuius laun aisuseneudainu damu 9a
latl oglsandnlelnsmiveu saraslas Sises Miuoa ofiu uazansngui
fvgiansuatla laun dadladuazAlay Amsusndanuazeyius

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.

256234 \ailatiun3d 3(2-2-5)

Inorganic Chemistry

Tnssairsernau Wuszinduaznguiildoduretuseiaiives
a13UszNaunA 9 Lﬂfl“uadﬁﬁﬁwyjﬁﬁﬂLLﬁSﬁ’]G]]ﬂiﬁu%{fmm’JLLiﬂ 1A598579
wAnuarguisluanavouds Ujisensa-ualuasazanedilaflach ed
yosansuszneulpeeshitudu arsusznoulanzdunid

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 WAIAATIZA 1 4(3-3-7)
Analytical Chemistry 1
Syrsduniou : 256103 waiiilesduy
N3duAIDE1 AL NLAT BN IBE1NBUNTIATIL ABAT
TlwaiBiasizd nsiasisilaotiindn 333as19lasUsunsds
UsZNaUAIENISIMINTANSA-LUE N1SMNSALUUANAZNEY NS IINTARUU
Waa1sUsenauldetoularn1shninsnsnend
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Sampling and sample preparation before analysis,
statistics for analytical chemistry, eravimetric analysis, volumetric
analysis including acid- based titration, precipitation titration,
complexometric titration and redox titration.

256252 LASAATIZN 2 4(3-3-7)

Analytical Chemistry 2

AUsAUnaU : 256251 1ATAATIZN 1

NILUNANIF0819lAeTTNTaNRR B YINazansLaE NI
anamewavands Blasuilnnsflednsieitu lasunnnsifinszany
waziiouns lasunnsfluvuaedutuaglasunlnnsilvdnwaniudeu
leoau Bmanditasiziidslui laun Blnmudlewss Sidnlasnsiim
73 AABNIIAT ABUANIVIUAT LazlIaunuun3

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.

Inensadelvsiinglnuwadl

256468 anududusznaumsdmsutiniad 3(3-0-6)
Entrepreneurship for Chemists
ﬂa%’aﬁugm‘ummﬁLﬂué’ﬂizﬂaumi anudmlulunis

UImsdnnsgsiedmiugiSusugsivlmisueiiuas ieides n1smann

BAZNITINUNUNITAAN mm%:Lﬁyaqﬁuﬁmﬁ’uﬁ’ﬁg%uasmméﬁmwm

seuudyddmiugusznaunisivg mmitﬁmﬁwﬁmﬁ’umiﬁuuaxmi

aanu n3d@nvAeIfUn1sIeuNugIAa wadan s uunusIia
m%’wéﬁumq{]agzywLLazﬂg%uwaﬁLﬁaasﬁaa

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.

256253 AUUARAAENILALILAZN1TIANITETLAL
UATIE 2(2-0-4)
Chemical Safety and Hazardous Waste

Management
Sydeduieu : 256103 iafliiosdu
anuvasnfeniaadl laud doyanazauandAieady

a1sinildunsie lenansteyarulasadieniaeil gunsaldesiudunsie

dauunna sruudiwunkaznIsiaivaisaivazvendedunsie n1s
pnuuuiBsUfURnsiieaaasnds 1usdu nsdanisiitetesiunis

AngtRmmainaisiadl THuA szuunsUszifiuwasuimsdanisenandes
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D w1 lnaRingdunsie wieswdydAnnudasniy 9130w
Fowaraninuinaanlunisineu 11nsgIu ISO/IEC 17025 110551137
AIUAINAINITVOOIUURN1TNAge U waziasljURn1saouLiiey
wag 1SO 9001 i%UUU%%?i%ﬂﬂ’]iﬂmﬂ?W

Chemical Safety including information and properties
of hazardous chemicals, safety data sheet (SDS), personal protective
equipment ( PPE) , recognition and storage of chemicals and
hazardous waste, laboratory safety design etc, accidental prevention
management from chemicals, evaluation and management system
for chemical risk, emergency plan and response from hazardous
chemicals, accidental management and safety inspection. This also
includes Hazard Substances Act, Occupational Safety, Health and
Environment Act, ISO/ [EC 17025 General Requirements for the
Competence of Testing and Calibration Laboratories and ISO 9001
Quality Management Systems.
256471 wfiifsafuaniizuiadosuazanutasnds  3(2-2-5)

Environmental Chemistry and Safety

Sundaduriou : 256103 iaflieedy

Anvasiaifidunafivniai e1nAuazn1sinuas lng
Wi fiseneiiiifeitos nansenudedawindenuasiyud msdnnsves
dedunsefiduansiadl sastinnsusuashnuazsesinA1iuauTs
NARA

Study of chemical pollutants in water, air, and
agriculture focusing on related chemical reactions, effect to
environment and human, chemical hazardous waste management,

carbon credit and carbon footprint of products.
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1. Arfleunazauanwazanudy
A3 (Values and Attribute)
A1B3UY
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2. Y URnuALRTIEIUTI
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6) BoNULALLTIUAMAIANULANAITBIISLUAAZYAAD
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366203 Anudung 3(2-2-5)
Being Professional Teachers
ANSITUITLTTIN LazAtuun

nanusveInsAnwIkazUsvgyIves

LATEERANeLIE 9I581UTTAINTINAT N3

asdniganaenuduaguazanudu

walosifuuddlulangarnisswil 21 s

gausuith lauageenuuumsaiienisiseus

fmngautueuuanssszrineyana
msadansetuniala wazadns
anmuandeniidaaiy TifiFounaion

AN3 Aoufdamiiioasaddnlg s

Bouinaentinuariannnuies g

deflsuaziusonisiudeuuda
Ethics, morality and values

according to educational philosophy
and sufficient economy philosophy,
teacher professional ethics,
enhancement of spirituality as a teacher

and strengthened citizenship in 21

century, acceptance and

understandings about learning design
according to individual differences,
inspiration and creating learning
environment allowing learners to seek
knowledge, think to solve problems in
order to innovate, lifelong learning and
continuous self-development to keep

up the changes.

2.anaiuazadnsnsaou
AaduneY

1. Swhviudsnuuazinay
nswasuulasuiumlan

2. SwamilafeaiugiFou
IIeiwnnns Innensfinm
wazdnInensliAuine

3. Suandnladendu
wangns Aansnisaeu n15in
UszilunansiFeus nsideile
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a. seuiluilomitaounas
nsdan1siseus

5. Suazidnlamsldnwnlne
mwdinguitonisdeans uag
waluladfdviaiiomsing

6. Suaniinlaiferiuns
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1. Aiesziviunuaznisivasundas dvuadutladeis
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2. 1fosdmug FBnsuazinfesiiomsdninewinunms
Inmenmateuiuardninen1sieuing wmvun
wumaudledgym/iaundieu

3. fienudmnudilaieatundnges mansnisaeu ns
FWouarUsziuiterinndizou myiauazyssidusanis
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4. AnsgindngnsuaroonuuULKUNIIAMsGeug s
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5. danstusunayidedanifieatisusseniams
Seuduazunledymy/MannnisSeuivesdiSou

6. innzinazUssilunailewmungiouiiaenndosi
yosjamnensFoud uasddeuiRmsieRanndidou
7. Aieesi davieanuarldianisussiununinie
WAuIN133AnNTsAnY

8. souluilomilaeunasnisinniaous

9. flenugmmudlaiieaiundnnis wnfa msUszegnd
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3(2-2-5)
Psychology for Teacher

366202 InInerdmiuag

wRAAEiuIeneaunIs
InInensine waydInineanisli
AUsnw nsldesdanug 8013 uae
w3psdienadninen wievhanudla
fseu wazimuakunu ledywy/iann
HiSeu
Concepts about developmental
psychology, educational psychology,
guidance and counseling psychology,
utilization of knowledge, methods and
psychology-based tools to understand
learners and to determine ways to
solve the problems/ develop learners.
366304 nsWmuUmMANgAs  3(2-2-5)
Curriculum Development
nANNITUAZLUIAATUNITIAYI
wiNgns NMIIATIERUTIINSANYILAL
wingnsuardavimangns nsdmangnsiy
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10. axnsaldmaluladfidvia Tinseiuaroenuuunis
doans uasmsianuIanssuNTTanisiseus
11. fnudnuazvasinuinng

Tgnsiaunvdngns U§iRn1suseiiu
wingnsuaziinansusziululdluns
RAUUNEAT

Principles and concepts in a
constructing curriculum, analyzing
educational philosophy and curriculum
constructing curriculum, curriculum
implementation, curriculum
development, practicum curriculum
evaluation and using the evaluated
results to develop curriculum.

366305 M3InuazUszIliunanIsiseu;
waznsUsEAuAMAIW 3(2-2-5)
Learning Measurement and
Assessment and Quality
Assurance
MANNIS WA wazwwIUuRlY

nyinuazUsziliunansisous waenis

UsgununInnIsinyl Mlasiziuay

nseenuuuMsUsEEfeimugiFoui

donAdeItuIAamINEN TS EuIUAEN1S

Usgriuamuninnisinw Ui sinuay

UszillunanisiFeuivesdiSen mawa

UssdiulldlumsiaundSeu uaznis

I seun1sUsEiuAMNIMNISANY

nsldnansuseAuganmiilewaninisdn

N13ANYI
Principles, concepts, and

practices about learning measurement

and assessment and education quality
assurance, analysis and design about
assessment to develop learners,
according to learning goals and
education quality assurance, practices
about learners’ learning measurement
and assessment, using the assessment
results to develop learners and writing
the education quality assurance report,
using the education quality assurance
results to develop educational
management.

366306 N3IANITTBUUAZNITIANTT
Tuideu 3(2-2-5)
Learning Management and
Classroom Management
LLmﬁﬂLLazuwmwﬁwﬁﬂgLﬁ'mﬁu

mﬁmmﬁL%'Uuiu,azmﬁ]’mnﬁ%m’%‘ﬁuﬁﬁu

naauTnuEanTTu 21 A3y
ilevwuanisaounazmalulad msdans
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nNangM3 miaaﬂLLUULLNumﬁﬂmsSauﬁ

Samstuseu MelutuSeunasnsas

UssEmafidaaiunssouivesiSeunat

neapsdnnsiisunisaeuluaniunisalads
Concepts and roles of the

teachers about learning and classroom
management emphasizing on the
development of 21 century skills,
technological pedagogical content
knowledge (TPCK), cross-disciplinary
integrated learning management,
curriculum analysis, lesson plan design,
classroom and students’ discipline
management, and creation of
classroom atmosphere supported
learners’ learning, experimentation of
teaching and learning in authentic
classroom situation.

366307 nwuazmaluladadvaiionts
WUIUIANTIU 3(2-2-5)
Language and Digital
Technology for Innovation
Development
nsldnwineuaznwdingy

wlensdeansluindnng udnns uuade

nsUszgnduaznsUsEiude uinnssu
waztnAlulaBfdvia n1soankuy M3
welulaBAdvaiion1sfinu nswaunde
wazuIANTIUMIIANTSITEUS

Thai and English language
usage for teacher professional,
principles, concepts, applications and
evaluation of media, innovation and
digital technology, design, usage of
digital technology for education,
development of learning media and
learning management innovation.

366409 nMsITeewAINSBELS

3(2-2-5)
Research for Learning
Development
NaNN1T wwfe wuUURlunis

3o msldAsoiieimunisFeus uas

UfTRnsATeilewmunnsGoudiazinmun

Hi3ou

&

Principles, concepts, practices
about research, using research to
develop learning, and practicing
conducting research to develop learning

and learners.
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366191 nmsufjiamsaeuivieniu
anufnen 1 1 wigfin
(kidfoundn 3 dandh)
Practicum in Teaching
Specific Subject Matter 1
nsujdRnisaeuivien fnw

wnAangud ssdanufifeaiuindnag

uazuAg dunauaziidiusiluianssy
nsfanaidoudiaznistanistudeu

Anwansaumaieaiunmsuims UYAAINT
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o)) Weuasuuazenunan1sujufau
Practicum in teaching specific

subject matter, studying about

concepts, theories, knowledge about
profession of teacher and teacher’s
duty, observing and participating in
learning management and classroom
management, studying information
about administration, personnel and
school buildings, participating in school
activities, analyzing authenticity through
observation, linking to theories, writing
and reporting about practical work.

366292 msufianisaeudvieniu
aaufnen 2 2 wiqehin
(lsitfoandn 5 dUasi)
Practicum in Teaching
Specific Subject Matter 2
msufdRnmsaewiven i

wthitrieng tenuszidu audnms

Boud eudamstuidou nuguastismde

niseu nuinvsslunanisiseus

UftRnusmiugBuluanudnmetng

a519a35
Practicum in teaching specific

subject matter, practicing as a teacher
assistant, classroom routines, learning
management, student caring, learning
measurement and assessment,
creatively working with others in school.

366393 n1sUfjuRnsaaudvenlu
anufnen 3
(kitfoandn 8 duanv)

3 Buwin

Practicum in Teaching

Specific Subject Matter 3

nsuuinisaewivien a3
VANGATINEIN MNUHULATRDNLUY
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Practicum in teaching specific
subject matter, creating curriculum
course, planning and designing about
learning activities, producing
media/innovation and providing learning
environment to support students’
learning, learning management, and
classroom management which enhance
21% century learning skills,
measurement and assessment to
develop learners, arranging learner
development activities, self-
development, reviewing about

practices, sharing and improving.

366494 n1sUfjURNsaauIvIanlY
aoufnen 4 6 i

Practicum in Teaching

Specific Subject Matter 4

msufiRnsaewiIven YU
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Wansdenseu; Swieadns
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Wagisew Ysuusuasiannueagi
seiiios wagildusulufanssusiam
TN

Practicum in teaching specific
subject matter, practicing all dimensions
as a teacher based on job description
and assignment, conducting research to
innovate and apply digital technologies
to develop learning management,
collaborating creatively with persons in
charge in solving and developing
learners, continuously improving and
developing one’s self and participating

in professional development activities.
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Engagement)
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1 duilunsadhsurunisSeuindvan
(professional professional community : PLC)

2. WwgiSeusauiuguoy
AUTIOULTDY

1. firnwiAeaty (PLO) uardunsunisana PLC

2. Iinwemsvirunumvesinsaun (facilitator) ¥
anduiin (note taker) uaz a¥n (member)

3. fiinwgn1sdann (observe) N13ils (deep listening)
mMiniFes (story telling) nMsazviouna (reflection) wag
nsuanidsuiious (share and leam)

4. findeyayumu anuAnaude mnuueg
LYY d9ml waeIusIT
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6. InRanssuasuanuduRUS AU arnslioy
lassnsiaungiseu

7. Juypaaurisn1sieus (leaming person)

8. Wnlauazifiugaurvesnule sy

9. Juiniaiun

366412 ANMURUNUSTZNINNTTISY
dunAsesuazyuty  3(2-2-5)
School, Parent and
Community Engagement
NSANYIVUFIUYNYU UUIAR

WRenfuguuusisnsiFouimadndn ns

afemuduiusseninemg dniSeu uag

Uy unumuasinveasndudinlunis
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madanndeutaz ussu nsdaedugd

Uy vieshiuiiosuianndiFounasyum
Community based education,

concepts about professional learning

community (PLC), teacher, parents,
student and community engagement,
roles and leadership skills to create

PLC, the study of community context

based on environment and cultural

differences and diversities, the
promotion of local wisdom
conservation for developing students

and community.
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Program Structure: Bachelor of Education (B. Ed.) in Chemistry

o

Program Learning Outcomes
(Competency-based Education)
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Curriculum Map: Bachelor of Education (B. Ed.) in Chemistry
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