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2. msnilunimiangns

2.1 M-8 luNISAEUNISISgUN1S U

AANISANYIN 1 Wauilguiey 04 LWBUAUYNEU
= a a a P - YA

AANISANEIN 2 WPRUNGAINIEY 9 WBUNUN IS

AAggTou WouliuA g LAOUNEGYNIAY

[
Y

~ =~ = v a o )
Wﬂu@qﬂllﬂqﬁLﬂaﬂuLLUaﬂiﬂmqﬂJiﬂﬂ‘U’]‘EJlWﬂ'TV]EJW@U?W?IﬂQWi%Uﬂi

2.2 AuauvRvasitifne
Juddisansfinwimundngnsdsenfnumnoulans waunsisewinemans -adaaans
wiaifisuwin werdulumudetsduresuminendesuignsyuns
2.3 UgymvasiinfAnwiusnidi
231 tnfAnwniianuiiugnilunguiviadamant Inemans uazn1ndangs lifieawe
2.3.2 dndnwuisaudsraudgniieailddne veludunisiseunisaeunarnsld

aa o w o v a o & v [ 1 =
FInUszaniu ilrlanudndudesnauiseningdng
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2.4 nagnslun1santiunsineudlevdyv/dedniavestdnfnulude 2.3

v nadladansenluInsnsa lutdymaestndnwinsnidn densliil

24.1

UAD.2

ANV BANIIUNUANLINYIFERSHAZINALULAY LazurIneaelunisInnanssy

wisgnANunsexlunsUTuaudug el adinanans wazn1wdingy In1sAnnunanIsisey

warliAUsneuugiaunsSeulagensdnuinwwasauensTUNISESURAYOUMENENS

2.4.2 awnveisiiuaugingimanieazinalulad In153aniunamunisfny b

UNAN®WN

2.5 uwun1sutndAneuazddnianisanenlusses 5 Y

s o SruutinAnuifuudasdnsine
UNANYITUUN
2561 2562 2563 2564 2565
1 20 20 20 20 20
2 - 20 20 20 20
3 ] i 20 20 20
4 _ _ - 20 20
59 20 a0 60 80 80
ANNI1ZENSINITANYA - - - 20 20
2.6  QUUTTUIUAABNY
Ysudszua
Jaitaly 2561 2562 2563 2564 2565
UYAAINT
NUIAULADU 2,196,000 2,327,760 2,467,425 | 2,615,470 | 2,772,398
PUINANUTLIN 276,000 292,560 310,113 328,720 348,443
UL TUNU
NUINATNDULNU 15,000 15,000 15,000 15,000 15,000
NIRRT AR 30,000 35,000 40,000 45,000 50,000
NUINATER 50,000 55,000 60,000 65,000 70,000
vinaeassaUlag 36,000 48,000 48000|  48,000| 48,000
AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 10




UAD.2

RUINRU Ysuuszune

UALYY

mmmmﬁmsﬁ 100,000 100,000 100,000 100,000 100,000
() s2ukusEsns (LIn) 2,703,000 2,873,320 3,040,538 3,217,190 3,403,841
FIUIWUNANINIULAY (A1) 20 40 60 80 80
SuruiindAnwiiiaceg (Au) 33 21 11 0 0
sasuausnEnuanun (Aw) 53 61 71 80 80
(@) $2UEU85U (VM) 971 1,272,000 1,464,000 1,704,000, 1,920,000 1,920,000

AramziisutnAnwiunazau

(@)-(n) s185UALAaD (UN) -1,431,000, -1,409,320] -1,336,538 -1,297,190| -1,483,841

RUYLNA

2. Sutindny) Yssanaleetdunndul

2.7 STUUNISANEI

LUUTULS B

OO0000~

Jue (s8Y)

2.8  n1sigulaunulenn 5183 aTN158 N U8 ULSIUT NNV INGIaY

1 4 a a ¢ o3 LY
wuumislnanudedsiuriidunan

wuunalnanisdumesiin

wuumalnaniudounsnniazidsadudenan

ac a ¢ @ A [ .
wuunslnansdiannsetindidudendn (e-Learning)

1. Uszanaunisanldaneluniswanaudinnds 44,738.19 vin/a/au

nsweuleumheinuazedvazieuleulianizlundnansnlasuniseunsliagdineu

AunIsuNIsNIsgaudny wazilulumussifovuningrdossdgnszuasitienislouna

ANSANWILAENITENIUNITAN®ISIBAT W.A. 2548 harUaUIAuYaINIENIMNANYISN1S Naliliag

MelanagitavesnnznIsuNsETulnYaUNANgNS

Y

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT
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3. wangasuazanIsddaeu

3.1 nangns

3.1.1 MUUKUNA

uneinsunaenrangnskitosndt 131 niiwfe

3.1.2 laseasiamengns
1. wndviAneiialy lidesndn
1.1 nasdvUsAu
1.1.1 nquinnn1w
1.1.2 nguivanyvermansuaed swarmans
113 nguivmivendnans uaunealulad
1.1.4 ngudvainginis
1.1.5 nasdywaiunile
1.2 naxdvden
2. wadvnanie lideandd
2.1 ngudvuny
2.2 nguAniiug i

2.3 NguIvIRmIzaUReNnEel

2.4 nauvRnUszaunsaivdnviseaniafnw litdesndn

3. wuandvaenEs lidasndn
3.1.3 5183
1. wedvdnenaly Tdffeenda
1.1 ngudv1UeAu
1.1.1 ngudvintw
0010101  anwlnewfionsieans
Thai for Communication
0010201  mwidangmitentsdeansludiausedriu
English for Everyday Communication
0010202  mwidanguiileRmuinuensiFou

English for Study Skills Development

30
27

12

95
31
a2
15

30
27

UAD.2

WUWAA
WA
WA
WA
WA
WBAR
VeRRlG
VeRRlG
wU2nH
WBAR
VeRRlG
VeRRlg
WUIBAR

u28nn

Mu2enn

u28nn

Mu2enn

3(3-0-6)

3(3-0-6)

3(3-0-6)

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT



1AB.2
1.1.2 ngudvayuweransuazdiauaans 12 wiein
0020101  MITHAILIFULAZERANYAIAUNITZUAT 3(3-0-6)
Self Development and Phranakhon Identity
0020102  AMATLINAIINIU ASITUUALAINEY 3(3-0-6)
Aesthetic Value, Virtue, and Happiness
0020103  JdlvenazUsvgveuAsugianaiiies 3(3-0-6)

Thai Living and Philosophy of Sufficiency Economy

0020104  nguEngludInysziniu 3(3-0-6)
Laws in Everyday Life
1.1.3 ngudvInerdansuazmalulad 3 Wi
0030101  R@1IAAANITIVEAIERNT 3(3-0-6)

Smart Thinking with Sciences

1.1.4 nguIWEUINGINS 2 nenn
0040101 nsaseminiwasUSuiirenisiuasundag 2(1-2-3)

Awareness of Change and Adaptation
1.1.5 nguvwaIundy 1 Tetint

0050101  mseonmdsmeliiogunm 1(0-2-1)
Exercise for Health

1.2 ngudynden 3 Mi2efin

sielifiSeuldiSeuimandsing q uenmdeanmansvesmuesmudifiSouala S1uau
laitipanin 3 nulwhe
1.2.1 ngudvInIen

0010301 Mwduiionisieans 3(3-0-6)
Chinese for Communication

0010401 mmajﬁul,ﬁamﬁﬁami 3(3-0-6)
Japanese for Communication

0010501 mwmmgtﬁamiﬁami 3(3-0-6)
Malay for Communication

0010601 My ieauaniienisdoans 3(3-0-6)
Vietnamese for Communication

0010701 mMwmifienisdeans 3(3-0-6)

Burmese for Communication

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 13



1.2.2 ngudvnayueAansuasdiauAans

0020105  ssswnAvtanunstesiunisaessutu
Good Governance and Corruption Prevention
0020106  lanswade
Contemporary World
0020107  ansauwmeilonsiFeus
Information for Learning
0020108 @uSuleRmu1Tin
Meditation for Life Development
0020109 lan Awndouuarnsidsunlag
Earth, Environment and Change
1.2.3 ngudwInerdansuazmalulad
0030102 mwmﬁamsﬁwm@mmw%‘im
Agriculture for Quality of Life Development
0030103 AdaA1@nsludInUszdniu
Mathematics for Everyday Life
0030104  walulagiun1sasneassa
Technology and Creativity
1.2.4 nguIYINYINTIANTS
0060101  n1sUsznaunsasisll
Modern Entrepreneurship
0060102  BIANTWWIANNEY
Happy Workplace
2. wndgnaniz  lddeanda 95
2.1 NguAYIMNY 31
4011102 Fandvily
General Physics
4011103 UjTRnsHEndvly
General Physics Laboratory
4020001  nwdangudmsuiadl 1
English for Chemistry 1
4020002  n1waInNguEmMTULAL 2

English for Chemistry 2

Mnu2ene

Mi2enn

UAD.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT
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4021105 Al 1
Chemistry 1
4021106  UURNsIA 1
Chemistry Laboratory 1
4022102 A3l 2
Chemistry 2
4022103  UjURMsAL 2
Chemistry Laboratory 2
4031109 FAnewhly
General Biology
4031110  U{TRMsIIMealy
General Biology Laboratory
4091403  wpaRad 1
Calculus 1
4092403  uPaARE 2
Calculus 2
4113109  adfifionside
Statistics for Research
2.2 neju%mﬁugw%m%w 42 wienn
4021118 Aulaeniuniaall
Chemical Safety
4021901 FYUUMTIANITUINTFIUEAENNTTUAING
International Standard Industrial Management System
4022201  pflefiuvsg 1
Inorganic Chemistry 1
4022203 UjURMsANeTunsd
Inorganic Chemistry La  boratory
4022307  LANBUVSE 1
Organic Chemistry
4022308  U{UAMSANBUNTE 1

Organic Chemistry Laboratory 1

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT
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1A.2
3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(2-0-4)

2(2-0-4)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)




4022404

4022405

4022506

4022507

4022616

4022617

4022619

4022622

4023202

4023301

4023302

4023401

4023402

4024904

4024905

wITeNENd 1
Physical Chemistry 1
UURNSAIaNENS 1

Physical Chemistry Laboratory 1

AL

Biochemistry

UURN5TLAT

Biochemistry Laboratory

PILATIZA

Analytical Chemistry
UURNSIAIAATIEN

Analytical Chemistry Laboratory
UjtRnsmsiemsimaaiifewriodle
Instrumental Analysis in Chemistry Laboratory
nMslassimaaifeoededis 1
Instrumental Analysis in Chemistry 1
\nilafunid 2

Inorganic Chemistry 2

LPIBUNTE 2

Organic Chemistry 2
UfuRnIsaiBun3d 2

Organic Chemistry Laboratory 2
LPILTENS 2

Physical Chemistry 2
UURNSeTITENS 2

Physical Chemistry Laboratory 2
1A5IN19I98N9LAL]

Research Project in Chemistry
AuLUILATLANIZNIG

Seminar on Specialized Chemistry

1A.2
3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2(1-5-3)

1(0-3-1)

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT
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UAD.2

2.3 agudvnanizinudenisey Lideendn 15 wdaenn

4023208 wAdiLARES 3(3-0-6)
Nuclear Chemistry

4023606  nsheTIzmsadimeaiadle 2 3(3-0-6)
Instrumental Analysis in Chemistry 2

4023706  ALQAAIMNTIY 3(3-0-6)
Industrial Chemistry

4023707  gllmlowaisdu 3(3-0-6)
Unit Operation

4023708  AflAwInADY 3(3-0-6)
Environmental Chemistry

4023709  UftRnsaddsnden 1(0-3-1)
Environmental Chemistry Laboratory

4023710 nfiwediwedideiu 3(3-0-6)
Introduction to Polymer Chemistry

4023728  UUANITULAT 2(0-4-2)
Glass Blowing Laboratory

4023902  Anginsiudmaad 2(2-0-4)
New Technology in Chemistry

4023903  walulagiadiadinin 3(2-2-5)
Biological Chemistry Technology

4023904  wialulagUlnsiad 3(3-0-6)
Petrochemical Technology

4023905  LANALTEN 3(3-0-6)
Green Chemistry

4024205  Janmans 3(3-0-6)
Material Science

4024307  LANVOINANAUNSTTUYR 3(2-2-5)
Chemistry of Natural Product

4024602  awWnlnsalnUdwmsuiatidunsd 3(3-0-6)
Spectroscopy of Organic Chemistry

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 17



UAD.2

2.4 nguIvRnUszauNsalIvdnWseavfadnelidesndt 7 wiaefin

Tdnw 2 wiheis a1ns1edvaslul

4023802 AsLeSUANUNSDUENUSTAUNSANITITNLALANNARNEN

2(90)
Preparation for Professional Internship and Cooperative Education
warlvideninu Litosnin 5 wiegAn ansedndelui
4024803 ASHNUTTEUNISANYITN 5(450)
Professional Internship
4024804 annafnen 6(540)

Cooperation Education

3) MUINIVMAINLES hitiayNdn 6 wiaenn

wenanseivnnlaaeulunminerdesivdignszuns Ingligdauiuseivneseu

Wdd warsesliiduseivindmualiseulaglitunibefnsulunasinisdnsandnansves

¥
= v = =

17913911 FaunAnwranunsatdenissulaniuaundawazauaula
AU IV AL

wazdosldidusiedslu

AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 18



3.1.4) WHUNISANW

UAD.2

U7 1
AANsANEd 1
NUINIV eI Fo3 U(N-U-f)
U IAnEalY
0010101 aelneiiionsdeans 3(3-0-6)
0010201 mmé’mqmﬁamsﬁamﬂu 3(3-0-6)
FinUszaniu
0020101 MINAUINULAZANYAIAUNIZUAT  3(3-0-6)
NUINIVUINIY
NaNIvIMAY (NQHIU 4021105 w1 3(3-0-6)
3wawﬂﬁam§ﬁu§mﬁﬂﬂ 4021106 UUanisied 1 1(0-3-1)
4031109 FAnegvly 3(3-0-6)
4031110 UATRNSTANe vl 1(0-3-1)
mjm%mﬁugm’im%w
4021118 AuUaanAenILALl 2(2-0-4)
593 19 wudwnn
AAN1sAnEd 2
WU WA Fo 3 un-U-A)
numIIANYIN2LY
0010202 MwdanguiilonauinuensSeu  3(3-0-6)
0020103 At neuaz Uy v uATYsna
. “ 3(3-0-6)
WOLNES
0050101 n1seonmdanetiieguniw 1(0-2-1)
NUINIV RN
NANIY AU (NGUIN 4011102 Wandvild 3(3-0-6)
Inermansiugiuiall) 4011103 UtRmMsiandly 1(0-3-1)
4022102 Al 2 3(3-0-6)
4022103 UuRnisiadl 2 1(0-3-1)
4091403 LAaANE 1 3(3-0-6)
NI IRINEAUARNSEY
XXXXXX INAWIZAUEDNSEY (1) 2(X-x-X)
593 20 wiunn
AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 19



UAD.2

U7 2
AensAnEd 1
NUINIV eI Fo3 U(N-U-f)
nunITIANEINIILY
0020104 ngruneludinyseiniu 3(3-0-6)
0030101 2ANNAANININGAERS 3(3-0-6)
NUINIV RN
nauAvugILuAIn TN 4022616 ARSI 3(3-0-6)
4022617 UURNseIARIEn 1(0-3-1)
4022201 wnilafumnid 1 3(3-0-6)
4022307 LPIBUNTE 1 3(3-0-6)
4022308 UfuRn1setdun3d 1 1(0-3-1)
593 17 wu2ein
AansAnwdl 2
NUINIYN IWEIVN Fodun un-U-A)
numIIANYIN2LY
0020102 AMALIAIILN ABSTTULAY
) ) 3(3-0-6)
AN
0040101 nIRszUnsLazUSUMADNS
mﬁammaq” 2129
XXXXXX JAnwviall (FenSeu 1 91edw)  3(3-0-6)
NUINIV RN
NANIYILAY (NGUIN 4092403 LARAH 2 3(3-0-6)
Anemansiugunily)
nauATUgILAT TN 4022203 UfuRnisiaietiunid 1(0-3-1)
4023202 \pilatiunsy 2 3(3-0-6)
4023301 LPIIBUNIY 2 3(3-0-6)
4023302 U URAnsAilunsd 2 1(0-3-1)
nauATUg LA TN 4021901 JTUUNMSIANSUINTTIUEAEMNTIH  2(2-0-4)
ana
393 21 %U2eAn
AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 20



UAD.2

T 3
AAMIANET 1 (WWu n @avRaAnwn)
a3 a3 Fo3n U(w-U-#)
NUINIVUANE
nALIv LAY 4020001 AMwdangudmiued 1 3(3-0-6)
4113109  edAilonside 3(2-2-5)
nauAvugILUAI TN 4022404 LATLBHENS 1 3(3-0-6)
4022405 UFURnIsATaNENd 1 1(0-3-1)
4022506 Fuadl 3(3-0-6)
4022507 UURNsTLAL 1(0-3-1)
4022622 meengiaaifeoededie 1 3(3-0-6)
NUINIVUADNLET
XXXXXX AndeniEs 1 3(x-x-X)
574 20 VU2ENN
ANANNSANIN 2 (WY N aviaAnen)
NUINYY WY Fo3u WHN-U-A)
NUINIV AN
NANIVIMAU 4020002 AMwdengudmTuLeLl 2 3(3-0-6)
nauAvINUgIUINTN 4023401 WILGaENE 2 3(3-0-6)
4023402 UfURnIsIATGaENd 2 1(0-3-1)
4022619 UURNsNTIATIEINIaLATine 1(0-3-1)
P30l
NRLATIRNIEAUERNETEY  XXXXXX v nanzaudonseu (2) 3(x-xx)
XXXXXX vnamzaudeniseu (3) 3(x-%-X)
XXXXXX wnanzAwdenseulUR (4) 1(x-%-x)
naudgnUsgaunisal 4023802 nswssNANUNTaLEnUszaun1sal  2(90)
AN WAz arNIAN Y
NUINIYRDNLET
XXXXXX A NheNLEs 2 3(x-x-x)
374 20 waeEnn
AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 21



UAD.2

JuUN 4
= a a
ANANSANEN 1 (WWU N dh9NAANTEI)
UUINIYY SHEIY F23Y un-U-#)
naudvEnUszaun1sal 4024804 annafnw 6(540)
1IN
s 6 wuIENe
= o a =
AANTSANEIN 2 (WY N @WNAANEI)
UUINIYY WY IBIY un-U-#)
RUINIYUANL
NAUINIHUF LIV TN 4024904 1A5aN5398n 1Al 2(1-5-3)
4024905 AULULATLRANIZNG 1(0-3-1)
nEATIANEAIUERNEEY  XXXXXX I nanzawdeniseu (5) 3(x-xx)
XXXXXX A maNIEAULaBNSEUY (6) 3(x-X-X)
594 9 wUWAR
AMYINYIPNANSHATINALULAE UNTINENREIIVAYNITEUAT 22



UPB.2
Fuln 3

= a P éa a a
A1ANSANEIN 1 (LWNY U N1SHNUSTEUNITIBIBNLAN)

NUINIV eI Fo3 U(N-U-f)

NUINIVUINIY

nALIv LAY 4020001 AMwdangudmiued 1 3(3-0-6)
4113107 admiien153de 3(2-2-5)

nauAvugILUAI TN 4022404 LATLBHENS 1 3(3-0-6)
4022405 UFURnIsATaNENd 1 1(0-3-1)
4022506 Al 3(3-0-6)
4022507 UURNsTLAL 1(0-3-1)
4022622 MasIzviaeiivaenIaaile 1 3(0-3-1)
393 17 wdagna

A1ANTSANEIN 2 (WU ¥ A1SEnUSTaUNI1SaldvndwLAll)

NIV SWERYN TRRLY U-U-A)
NUINIVUANE
NANIVIMAU 4020002 AMwdengudmIuLALl 2 3(3-0-6)
nauAvUg LI TN 4023401 \ATLBeENS 2 3(3-0-6)
4023402 UFuRnIsIATgaENd 2 1(0-3-1)
4022619 UfuRn1sNsieginIaaiinag 1(0-3-1)
\p3esile
NRIATIANIEAIUADNETEY  XXXXXX v nanzaudenseu (2) 3(x-x-x)
XXXXXX AN IEAFDNSEY (3) 3(x-x-x)
XXXXXX v namzaudeniseuljun (4) 1(x-x-x)
naudvHnUszauniIsal 4023802 nsmssuAUnTeuEnUszaunisel  2(90)
AN I INUATANAIANY
574 17 vaenn
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1AD.2
JuUN 4

= a P éa a a
A1ANSANEIN 1 (LWNY U N1SHNUSTEUNITIBIBNLAN)

NUINIV WY o U-U-7)
NUIAIV NN
ngaAugIL T Tn 4024905 dunuATianIzng 1(0-3-1)
nHAIAMEAUERNEEY  XXXXXX WnaNEAdeNsEU (5) 3(x-x-x)
naudvdnUsgaunisal 4024803 nsENUsEAUNISAIIR AN 5(450)
VTN
NUINIVURDNLET
nAaIYERNET XXXXXX WNRBNET 1 3(x-x-x)

ERH 12 wdaenn

A1ANTSANEIN 2 (WU ¥ A1SEnUSTaUNI1SaldvndwLAll)

NUINIY WY Fodm U-U-A)

NUINIVUANE

N g AN 4024904 lasamsITemandl 2(1-5-3)

naIATIANEAUERNEEY  XXXXXX v nanzAudonseu (6) 3(x-xx)

NIV URDNLES

nNAuIYERNLET XXXXXX WNRBNET 2 3(x-x-x)
574 8 v7enn

WUIURA WU ¥ N1SHNUTzaUN1saRdndn@nwiiudiuiudiluslunisilnuszaunisalivnan
Tur9atani1anis@nel ndsanseuaunsane ludutf 3 wazidn@nwiAudiuiudaluslunina

ANSANYIN 1 VITUUN 4
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UAD.2

3.1.5) A185UN8518Y

1. vanadunanenaly lideendn 30 wU2eAA
1.1 ngudv1Ueauy 27 vaehn
1.1.1 nguivInIen 9 wilenn
0010101 e lneieanisaedns 3(3-0-6)

Thai for Communication
AMefun1sieans Snvaziazanudifyvesniwlng nsldnszuiunisinee
duiusniante sinwensdeansuagnsduAuionaiFousluinuszsriuuas Ivdn nisiFeu
L%ENLLﬁ%ﬂ’]iﬂ’]Lﬁuaﬁ’ﬁﬁumﬂ ﬂ’]iéj’]ﬂgﬂLL@Sﬂ’]iLGA‘UEJUUﬁiﬂJ’WHﬂiN
Language and communication, characteristics and the importance of the
Thai language; the use of integration process of language skills; skills of communication
and information retrieval for daily living and professional life; writing and presenting

information, citing and making references.

0010201 Mensengeiionsaeasluiinusesniu 3(3-0-6)
English for Everyday Communication
Development of students’ language skills with emphasis on everyday face
to face conversations; giving and seeking opinions; using expressions; describing

experiences and events; giving reasons and explanations; and narrating books and films.

0010202 Mensengeianauingsn1sSeu 3(3-0-6)
English for Study Skills Development
Enrichment of students’ reading strategies: skimming, scanning and
guessing meaning from context; reading comprehension: reading for details, deriving
meaning and reading critically; and study skills: note taking, summarizing and paraphrasing

for academic readiness.
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1.1.2 ngudvInyseAansLasdnuaans 12 waefin

0020101 NSNAUIAULAZINANBAIAUNIZUAT 3(3-0-6)
Self Development and Phranakhon Identity
Usgiianudumanuningila wasifesforvommine1desivdgnszunsnis

UgnilsliiusengAmuusegsifnudndnualveaminends maasuaiiainuglunisiamn

AuAIUN1Y 30 Uy 915Ul uazdsay ﬂmm%’ﬂwut,amaw:ﬁu AMUTURAYBUADHIAL N7

aszrtinlumsliiuaziseuinaendin wasnisasienuniagiitaluanudu “aunssuas”

History, reputation, and prestige of Phranakhon Rajabhat University; cultivating
the sense of being good persons representing the identity of the university, fostering
development skills in body, mind, intelligence, and social life; understanding of oneself and
others; taking responsibility and contributing to society; raising awareness of seeking knowledge

and lifelong learning, and formulating pride of being “Phranakhon Citizen”.

0020102 AMATLYIIAIINN AMSTTULAZAINEY 3(3-0-6)
Aesthetic Value, Virtue, and Happiness
mi%J‘Ui?j‘uw%‘&mWwiuﬂﬁﬁmﬂ’lusllaﬂﬁiimﬁma ﬂ’]iﬁ%’maﬁﬁmuﬁaﬂﬂiimsuaanuwé

AU Faun wasdsay Uuﬁuﬁs’muﬁﬂmi%‘ui nstesiiu NsleEu uagmsedeulm AnwaNnse

Tunsuanseonideaiieassd nuAaunssy nuaus’ ungAadiensimuinisensunl day

wavadlayyn wasduasuansTsnasesssy nsthAadsunUszgnd N1skaIMIAUILAL

nsafreassafavsithlugnisidilanues 1rladdu fivinviumsasundasuaziidudin
9E19LANGY

Aesthetic perception of natural beauty; human creation of artistic works;
beliefs, religion and societal characteristics on the basis of visual, auditory and motion
perception; ability to express oneself creatively in arts, music, and dances for developing
emotional, social and intellectual and promoting morals and ethics; application of arts,
knowledge acquisition and creation of arts leading to understanding of one’s self and

others; awareness of changes, and living one’s life happily.

0020103 MineuazuTvgrvaaasegnanaLiies 3(3-0-6)
Thai Living and Philosophy of Sufficiency Economy
anNwUrIRtTInlng TausssuUsTine Qﬁﬂzyzywﬁmﬁu NANANTITUITUTITY
warsssuAvIaludinulve Indrdnanudulne anudunadfiodudinuussnsulag USugn

VBAATYFNINOLNES NOuflndl NMIANIMURUINTETIWAMSHarNTUTEENALY
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Characteristics of Thai living, culture, tradition, local wisdom, morals, ethics
and good governance in Thai society; consciousness of being Thai; citizenship in a
democratic society; the philosophy of sufficiency economy; the new theory and royal

initiative study and their applications.

0020104 ngvanelugInusedniu 3(3-0-6)
Laws in Everyday Life

ngvangludinUszdrfuiineitesiu s Aseuasd §e1d NMsSusen1simis

o

NS NTANTA NITELIUAT KEde18 N1IANE USANLAEATENTTY
Laws in everyday life concerning birth, family, youth, military conscription,

engagement, marriage, parenting, senior citizenship, death, legacies and testament.

1.1.3 ngudwInerransuazmalulad 3 wiqenn

0030101 2819AANIINYIANEAS 3(3-0-6)
Smart Thinking with Sciences
nsTUILMIARMSInemansuarMsUstgndiiteiannaanmiinliaenade sty

AuFpInIsiugIuvesuyed fnuwrlunisdndulaidenuuinisfjorldedramuzanlunis

A3
Scientific thinking processes and applications to improve the quality of life

that meet basic human needs; skills in deciding on the proper course of action to living.

1.1.4 nguAVE@nINeINS 2 wenn
0040101 nsnszniiniuazuuirantsiuaeunUag 2(1-2-3)

Awareness of Change and Adaptation

'
a a

nsesentnfanisiasundasvesdiandagululifiuasygia duindeuuas

<9

1 Y Y

walulad nsldmalulagansauna nsusudwasundamlunisadudinegrediviniy
sonsasunlasiudiaulaegnauwnyay
Awareness of current social changes in terms of economics, environment,

and technology; using of information technology; adapting to changes and solving

problems in one’s life appropriately.
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1.1.5 ngudvmaIundey 1 wijena
0050101 n1seanfdeneLitagunIw 1(0-2-1)
Exercise for Health
AN Yeuie TnguszasduazUstlovtivesmseeniidsmeiiioqunin ndnnis
poNMEIMeiegunIn MIvnFBUANAIYIEIvBsTAMY WagAanssiNsoonidame
Definitions, scope, objectives and importance of exercise for health;

principles of exercise; physical fitness tests and exercise activities.

1.2 ngudvnden  Fenseuliteuni 3 wqenn
ssligiFeuldFouimansing 4 uenndleanmanivesmuosmnigizouamila
wauldtesnin 3 wiiuie
1.2.1 ngudvnnen
0010301 MuIuiieanisioans 3(3-0-6)
Chinese for Communication
ﬁ’ﬂwmiﬂqLLaz‘vgmmwﬁuluaaWuﬂﬁaiﬁ'l,ﬁmsﬁjuiu%?mimﬁ’ﬁ’u n15UBN
Tausssuussindllneuas Jausssudu
Chinese speaking and listening skills in everyday situations; explaining Thai

and Chinese cultures.

0010401 awdiluilensiiaans 3(3-0-6)

Japanese for Communication

[
a = o w

WinwvenisilawaznantwigUuluaniunisaliiinduludinused1iu nsuen
o a o ‘NI 1
Tauusssudssinallvenag ausssugUu

Japanese speaking and listening skills in everyday situations; explaining Thai

and Japanese cultures.

0010501 mmumglﬁamiﬁams 3(3-0-6)
Malay for Communication
ﬁﬂwmsﬁaLLazmmmwmmgiuamumaaﬂﬁLﬁﬂﬁﬁuiu%ﬁmssﬁﬁu nsuen

Taussauuszimallneuay Tausssutany

Malay speaking and listening skills in everyday situations; explaining Thai

and Malay cultures.
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0010601 A 3eaunien1saedans 3(3-0-6)
Vietnamese for Communication
finwznisilauazynaisidenunluaniunsaififinuluiinusss unsuen
Tausssuussinallnelas Tausssulvauny
Vietnamese speaking and listening skills in everyday situation; explaining Thai

and Vietnamese cultures.

0010701 A maen1saess 3(3-0-6)
Burmese for Communication
finwenisitauagyantwindluaniunisaifiinduludingszsaiu nnsven

Tausssuusenallneuaz ausssuna
Burmese speaking and listening skills in everyday situations; explaining Thai

and Burmese culture.

1.2.2 nguivinyuemansiasdinuaans

0020105 sssunAvtanunislasnunisnassudu 3(3-0-6)
Good Governance and Corruption Prevention
AUYINY JULUU SNWME WUIAR LLawqwﬁLﬁmﬁUﬁﬁmﬁmamiﬂaﬁﬁu

N19A935UTY UnuImnUlsIuaInsuaztontu Ind1dnarnudunaiiios nisunasesuuy

Usvrsulee seuuguiug uasdvSuyvevy

Definitions, types, characteristics, approaches, and theories of good

governance; corruption prevention; roles of government and private sectors; awareness of

citizenship; democratic government; patronage systems; and human rights.

0020106 Tansuasiy 3(3-0-6)
Contemporary World
WAIUINITVDIDITYTITUNNAIUNTLED LATYFNY d9AN LagAaUTusIY

a

nidgyarvedlanaziunnuwazaziueen Jymiwazanudaudsludaulan wuanielunis
LAVIAUANIN WAIWIN1TAIINTINTTEnI1aUseinea seifeudua ngvuie aandy
NsTNNguuazANduiussenitaUsemaludfn unsiles LATegna wazdiay Tinsienlam

anunisallantagiu
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Development of civilization in terms of politics, economics, society, arts,
and cultures; Eastern and Western wisdom; problems and conflicts of world societies,
solutions for peace, the development of international cooperation; rules, laws, institutions;
international integrations and relations in politics, economics and society; analysis of

current world situations.

0020107 miaummﬁamiﬁﬂuéf 3(3-0-6)

Information for Learning

AITUAUY ﬂ??ﬂﬁ?ﬁ@%@ﬂﬁ’ﬁﬁﬂLﬂﬂ LAAIENTAUNA LAZNSNEINTANTAULNA
szuuNsIAiuLaznIsAuRvasaumng msdieyauudumesida sinvsnisiansaume vinve
NITUNAUDTIBNUTIIVING LAYATYTTTUN A TAULNA

Definition, importance of information, information sources, and information
resources; information storage and retrieval system; access of information on the internet;

information literacy skills, practical skills in academic presentation; and information ethics.

0020108 dunSiienauTIn 3(3-0-6)

Meditation for Life Development

1
¢ ad (9

ANUMINETBINTYNENNE YUsEAsA T3N3 JuRBU UATAENAUYRINTTIN
AU ANWALYBINITUSNTIULALANSYINENNS Useleuvasaild anwuraINISAoAIUENIs Lay
nsiad Ul luFAindses i aunsiunisdouuaznisau nvae Tunou auaulR Uselowd
yesanuuazaal Asfimsiizesidaaun anuuandaszninsannziuidaaun unudsanoz iy
Waaur elanduivaaun

Definitions, objectives, methods, and the beginning of meditation; the
nature of reciting and meditation, benefits of meditation, appearance of anti-meditation;

applying meditation to daily life, meditation as related to education and working purposes;
the nature, process, properties, and benefits of absorption (Jh@na) and insight (Ny@na);

fundamental knowledge about introspection (Vipassan@); differences between tranquility
(Samatha) and introspection, layout of tranquility and introspection; world community

and introspection.
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0020109 Tan Aswndeunaznisiudsuutas 3(3-0-6)

Earth, Environment and Change

lan laseadranagnisidasundasveslan SofidAsssnud niseuintuay
N158ANITNSNEINTETTUYIR AIUINEONRATNE Y msﬂizqﬂﬁqﬁmiamwﬂiumi%’ﬂmi
NENENTETIUTIAUAZAING DN

Earth, its structures and changes; natural disasters; conservation and
management of natural resources; environment and energy; application of geoinformatics

in management of natural resources and environment.

1.2.3 nguivianerdansuazinalulad
0030102 InwRTNBNISWAILIAMATWT TN 3(3-0-6)

Agriculture for Quality of Life Development

AITUNUNY ﬂ’J']ﬂJ??’]ﬁJQJJ LLﬁSUi%IEJGUﬁ‘U@QﬂﬁiLﬂ‘UGﬁ Lﬂm‘ﬁMWW§EWUﬂQWN
Uasnsovesdudinuns n3dszgndliinunsdunisuazuinnssumianisinyasiiie msimun
ANAMAIN

Definitions, importance and advantages of agriculture; safety standards for
agricultural products; application of organic agriculture and agricultural innovation in

quality of life improvement.

0030103 ANAANENS IUTINUTZINIU 3(3-0-6)

Mathematics for Everyday Life

v

ANNNIY ANANADY 5TTUTIR WarlATIAT19UIANAAIEAT NANNITLILUS

e

o

AMAAIANT NITHAUINITAANIIADAAIAAT NITIALNANALAZNITONIUNANANIIALAAIAN S

nsuitgvuaznisussendldnszuiunisaanadinamansieldunUaymiludinuszaniu

Definitions, importance, nature and structures of mathematics; principles of
learning mathematics; development of mathematical thinking; mathematical reasoning

and argument; application of mathematical thinking to problem solving in everyday life.
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0030104 wialulagiunisadneassa 3(3-0-6)

Technology and Creativity

ANNNNIY ANAIAYVBINTITAS19aTIA nsdenldaluladlaznszuiunis
waluladsnzay Wethlugnsaseassduinnssm

Definitions and importance of creativity, selection of appropriate technology
and technological procedure leading to innovation creation.

1.2.4. NENIVIAINYINITIANS
0060101 n1susznaunsadelni 3(3-0-6)

Modern Entrepreneurship

'
a a

ANUINUFIUALIUTINA Awndeunnegsia NMsdnnisgsivadielnl nagnsnis

<9 9

[
Y a a

Anfiugsna nsudusznaunis n133neegsne wiugsia nsd@nwinisusznaugsianiuszau
o @
AINNAIR
Introduction to business, business environment, modern business management,

business strategies, entrepreneurship, business establishment, business plans, and case studies of

successful businesses.

0060102 D9ANITUNIAIUGY 3(3-0-6)

Happy Workplace

ANRLNBUAZUIZLANVDIBIANT NITINANINILINAONDIANT TAUSTTUVDIDIANT
YUANUKAAINYAY mm%maLLazmmé’ﬁﬁaﬂaﬂaﬂﬁﬂil,mﬂﬂ’nmjﬁu m'iﬁﬂmuasmﬁmmqsul,l,az
fahuslunisaseesrnswisnnua

Definitions and types of organization, organizational environment, cross
cultural diversity in organization, definitions and importance of happy workplace, happy

work life, and participation in creating a happy workplace.
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2. “UIAYNANIE  Liteanidn 95 YUY
2.1) nauIYIMNU 31 wilenn
4011102 Handnaly 3 (3-0-6)

General Physics

pdnmsmsiiEnduasnsUsznd omasounquindenis namans vesla
gouvwarans AduLayaaudss llihuazusivin duuwimanlin Feumans wagiidndusulvsl

Physics principle and application. The topics cover mechanics, fluid,
thermodynamics, waves and sound, electricity and magnetism, electromagnetic waves,

optics and modern physics.

4011103 UfliRnsHAndlY 1(0-3-1)
General Physics Laboratory

Ufuinisingriumsinuazanuaainiatiou namans vedlua guvnarans
Aau i walwdn Trueansuasiandunuln
Experiments related to measurement and errors, mechanics, waves,

electricity, magnetism, optics and modern physics.

4020001 AIBINgEEaINRIULAL 1 3(3-0-6)
English for Chemistry 1
Development of reading proficiency by using various reading techniques
such as reading for heading, reading for main ideas and supporting details, reading for
summary writing. Report writing. Structure and grammar revision. Development of writing
skills focusing on accuracy in both language forms and functions beneficial to academic

purposes. Techniques for writing research reports, journal articles and seminar report.

4020002 AMYIDINQUEINRIULA 2 3(3-0-6)
English for Chemistry 2

Development of students’ ability to communicate in English by placing
emphasis on listening and speaking for different purposes. Discussion based on reading and

listening. Group discussion and presentation.
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4021105 ¥l 1 3(3-0-6)
Chemistry 1
lassasiornon USunaansdunius useiedl audRvessmsnsunin  way
WwnsuATU uid Yeuural a1sazany veads
Atomic structure, stoichiometry, chemical bonds, properties of representative

and transition elements, gases, liquids, solutions and solids.

4021106 Uuanisiadl 1 1(0-3-1)
Chemistry Laboratory 1

[ a wva

nanUjUknazanulasndeluriesujifinis arsiell YjURnsideadumaila

17
o A

nsldgunsaluaziadesiloiugiumanil mswieuasazats mslimsn npvesuiauazfoinng
faonadestuiomnisussee

Safety in chemistry laboratory, chemicals, experiment that related to
using basic chemical equipment, preparation of solutions, titrations, gas laws and

experiments related to the contents in chemistry 1.

4022102 vAdl 2 3(3-0-6)
Chemistry 2
UIAUNBY : 4021105 ATl 1
QUUNAFNANS FauFanS aunaadl nn-Lud il LadBunsd wilduedus
LazAidwando
Thermodynamics, kinetics, chemical equilibrium, acid-base, electrochemistry,

organic chemistry, nuclear chemistry and environmental chemistry.

4022103 UuAnisiall 2 1(0-3-1)
Chemistry Laboratory 2
Uﬁﬂamﬂﬁlmﬁuqmwwamam% JaurNans aunaLail aunaveslesau ALy
nsa-ua wadliituedl wasedbuvsdidedu
Laboratory experiments related to thermodynamics, kinetics, chemical

equilibrium, lonic equilibrium, acid-base, electrochemistry and elementary organic

chemistry.
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4031109 F3neialy 3(3-0-6)
General Biology

a ada = s a9 a ada

AUURURIFINTIN NNSINTLUVAINTIN SeelauiTInenmans ansedludedldie

o a ada

[WadLazIILNUDATY wuqmam% NalnUeITRIuINIg AUMaINRaIeesddlTin Taseasialay
wihfivesfivuazdnd dueineuagngfnssu

Organization and characteristics of organisms, scientific methods, biological
molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity, plant

structure and function, animal structure and function, ecology and behavior.

4031110 UftAn15323nenialy 1(0-3-1)
General Biology Laboratory

'
aaa a aa =

999890730 NN15INSLUVAITTIN sevloudTInendans

a a

UURNsAgIfvauy

mimﬁmaaﬁaﬁ?ﬁm L%ﬁéLLﬁ%LNLLVIU@ﬁ%@J ”u‘qmamf ﬂalﬂsuaﬁi’wmma AITURATNNAANYUVD
a ada Y Y a o & a a a
GRERIY] Iﬂi\‘iﬁi?flLLﬁ%MUWﬂ‘U@QW%LLﬁSEﬁWQ UL’JFT'WIEJWLLa%‘Wi]G]ﬂiiJJ

The laboratory related to the following aspects; organization and
characteristics of organisms, scientific methods, biological molecules, cell and metabolism,

genetics, evolution mechanisms, biodiversity, plant structure and function, animal

structure and function, ecology and behavior.

4091403 uAaRad 1 3(3-0-6)
Calculus 1
aa U nﬂ' 6 o v [ (3% £ a i3
alinlarANNs L Lo ININYuY EJHW‘IJSGUENWQWUUWJLLﬂiLﬂﬂ'ﬁLLﬁgﬂﬁﬁﬂigfﬁlﬂ@
vaninauilatnna syussuduas uasUInusUau
Limits and continuity, derivatives of functions of one variable and

applications, L’Hopital’s rule, higher derivatives, elementary and integration.
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4092403 UABARE 2 3(3-0-6)
Calculus 2
deAuney : 4091403 uAaAqd 1
U31us wellansmusiusuaznsuseynd sunsuetud flendunalediuls &iin
uazmudeldasvesilsitunaneduus waveyiusdes
Integration, techniques of integration and applications, infinite series, functions of

several variables, limits and continuity of functions of several variables and partial derivatives.

aa

4113109 dnaian1sIee 3(2-2-5)

Statistics for Research

1%
[

LAnugIUAgIAUsHTouIsAdY Anuddnuesadlunisite duus seiuns
fndoya myiauuiliugdiunarauaznnsinnisnszats msuanuasnuLnasdudiddy Useans
LAEFBENY MILINLAATLFNFIDE19 NMsUsvanme1 nMvadevaunfigiu mivadeusne  la
MAsEDs NITIATIZRNITNNRELAZENANRUS NTIATIZRANNLUTUTIULUUMAAEILAE @09
M4 NITIATINTRLAMEABNTILADTLAZNTTIENUNA

Basic concept of research methodology, importance of statistical research,
variable, level of measurement, central tendency and dispersion measurement, important
probability distributions, population and sample, sampling distribution, parameter estimation,

hypothesis testing, chi-square test, regression analysis and correlation, one- way and two-way

anova, data analysis by using software package and interpretation of statistical data.

2.2 AFUIVINUFIUIVIIN 42

Mu2enm

4021118 ANUAINNENI9LAN 2(2-0-4)
Chemical Safety

anusilesnulunisvitauivaisiaiegnalaendy n1s3uunUszianiazaain

aaa =

arsadl andRuaznisinuduashili arshimeuiisen wazansafiluiiv ssuumsdaivaisiad
dunsY Lena1steyannulaenievesansiall n1sdnnisvendudunsiy Mesdjudnisiall
AuNInIgIuANYaendy n1sinuluresdjuiinisieiiednalasnds gunsaidesiudunsie
duyana ngvane wmsguLartetidy MsnsvasuALUAsnLazTUsEIEuAAEBI A

wazwwUfUalunstesiuadhimeainansialiounsie
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Introduction to safety in the use of chemicals, classification and labeling of

chemicals, properties and working with flammable substances, reactive substances and toxic
chemicals, hazardous chemicals, safety data sheet, hazardous waste management,
laboratory safety standards, safe working in the chemical laboratory, personal protective
equipments, laws, standards and regulations, safety inspection, risk assessment and

guidelines to prevent accidents from hazardous chemicals

4021901 FTUUNITIANITUINTFILAEIUNTINEING 2(2-0-4)
International Standard Industrial Management
System
mmiﬁmﬁquwﬁmiﬁmﬁmmi PDCA mmgmaz‘uumﬁ@mﬂidmu

qm’mmawizmmw 9 IEUUAMAINEAINA 1ISO 9000 1SO 14000 GMP HACCP 1SO 22000 agne
99 TEUUAMAINTIDIURURNITNNLINTFIU ISO/IEC 17025

Knowledge related to management theory PDCA, standard of industrial
management systems, international quality standards, 1ISO 9000, ISO 14000, GMP, HACCP, 1SO

22000 and laboratory quality management system ISO/IEC 17025.

4022201 liatiunid 1 3(3-0-6)
Inorganic Chemistry 1
1sAuneY : 4022103 vAll 2
1A59a51aNEN Nnunguanuashasnesingy aa1usnasuesnautaglieng
FanwallyouULATILTeEUNTY
Crystal structure, symmetry and point group theory, group, atomic and

molecular energy state and term symbols in inorganic chemistry.

=

4022203 UfuAnsialiatiun3d 1(0-3-1)
Inorganic Chemistry Laboratory
NNTAILATIZIRAZNITANYIANTANIINBANVDIToTUUNTE a15UTENDULTNGEOU 9935
wnlumviadn anlnsalnUvesansetiunss
Syntheses and physical studies of inorganic compounds, coordinate compounds,

organometallics, spectroscopy of inorganic compounds.
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4022307 ARBUNIY 1 3(3-0-6)
Organic Chemistry 1
1dsAuneu : 4022103 LAdl 2
lassadseznon Nsinesdidnnseu eastiva louslawdu ussiaiiuazlnseasng
voslunana nyjilsdtu awmesleindl autAvedluana mISendeasuszneuduvid audimaniiuay
autAnisneainvesansusznevlalasaivou welsuudnlalasaniuou asuszneudunianiing
Hinduriineng o ueanegea swes dwenlen dala walansunid weadles Alvu nsaAISUBNTAN
il 1olug
Atomic structure, electronic configuration, orbital hybridization, chemical bonding,
molecular structure, functional groups, stereochemistry, molecular properties, organic
nomenclature, chemical and physical properties of hydrocarbons, aromatic hydrocarbons,
organic compounds with functional groups, namely alcohols, ethers, epoxides, sulfides, halides,

aldehydes, ketones, carboxylic acids, amines and amides.

4022308 UuRNIsLANBuUNTE 1 1(0-3-1)
Organic Chemistry Laboratory 1
L‘VlﬂﬁﬂLﬁ@ﬂﬁﬂUﬂﬁﬁﬂﬁmiU%qwé n1safia N150&U 1190509 N1SANNEN
warlasulnsna @l VoA sReadvameilownd n1stiasedansdunidilosdu
nmsmesrusenauluasdBunid nsmageunyilidu warnsnseneyiusuesasdunsd
Fundamental techniques for purification,  extraction,  distillation, filtration,
crystallization and chromatography, laboratory experiments related to stereochemistry,
qualitative analysis of organic compounds, elemental composition determination of organic

compounds, classification test of functional group and preparation of derivatives.

4022404 wdisiand 1 3(3-0-6)
Physical Chemistry 1
10sAUADU : 4022103 1AL 2
ﬂgﬁuaqqmwwamam‘ sEUIUNISUAULUaINE 391 am@amﬁ avazany amqa’?g]
A nQUasignA dmduszuuiiflesduszneuiiien wazszuuiiiinansesduszney
Laws of thermodynamics, chemical equilibrium, solution, phase equilibria, phase

rule, for single component system and multi-component system.
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4022405 UfuRnIsuadigenEnd 1 1 (0-3-1)
Physical Chemistry Laboratory 1
Uﬁﬁamitﬁmﬁuqmwwamam% ANNTOUVDIANTALAIY AITUTOUVDINT
Fean gamgiingruessruuiiiaesesduseney alnozunsy
Laboratory experiments related to thermodynamics, heat of solution, heat

of dilution, critical temperature of binary component system and phase diagram.

4022506 Fadl 3(3-0-6)
Biochemistry

uUsPuneu : 4022307 WALBUNIEY 1

lassaduagninnvesdiluana wuleyd FIndesu Wunveddu wazn1srIuay
NSWARIBaNMNINUGNTTY
Structure and function of biomolecules, enzyme, bioenergetics,

metabolisms and control of gene expression.

4022507 U UAN1S¥LAN 1(0-3-1)
Biochemistry Laboratory
nsldansazaretiineslune@iall n1svaasunanIsn nLazAlvestaluana
MATEIdURNa saunamandvosoulesl Msusnuarmsinsniaeddnliuians wr W
wuedduvesmsiulamsn
Utilization of buffer solutions in biochemistry, physical and chemical
properties of biomolecules, quantitative analysis, enzyme kinetics, isolation and purification

of nucleic acids and carbohydrate metabolism.

4022616 PAAATIEH 3(3-0-6)
Analytical Chemistry
UIAUNeU ; 4022103 LAdl 2
NANNNTHATIETILTIUTUIU N1TIAT1Evdoyaideala nguuarn1suseynd
mMsinsgidinaduiiuguresmsliemeilastiinesuasiasimin msinnesilgyiinnsey
udefunsmnsansa-va nslnmsasuuanazneu Msvmsauuuiaend wagn1slmnsauuy
asUsznoudadouluasaranein mamseilagimtnsauiinisanasneuwasnsssne  n3lda
WilnsalnUludsinmgiduuugihmslinnesiBeaunm
Principles of quantitative analysis, statistical analysis, basic theory and
applications of volumetric and gravimetric analyses, volumetric analyses with emphasis on
acid-base titration, precipitation titration, redox titration and complexation titration in
aqueous solutions, gravimetric analysis involves precipitation and evaporation, introduction

of spectroscopy, qualitative analysis.
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4022617 UfuRnsaitasen 1(0-3-1)
Analytical Chemistry Laboratory
nsldgunsalifeafumsiauiinms mslamsasziamsngg lumsazanes s
Anseilngiminlegldfnnnznouduniduareiiunid msldlwesiaarulunsaua  ns
Uszgnaldanuvesnatianissuaningalnl wu dansibilewan 3d.0a
Volumetric apparatus and their uses, classification of titrations in aqueous
solutions, gravimetric analysis by organic and inorganic coagulants, the pH meter utilization,

application of spectroscopy techniques such as ultraviolet and visible.

4022619 UftRnsmsiieszinaniideadedle 1(0-3-1)
Instrumental Analysis in Chemistry Laboratory
nsujuanisldiaiesiieaielninisnisiiaseidiulasuninnsd 1y
whalasulnsnsW uaz amdalasunlnns il Msienginsanlnsalnd wu dunsisn aznoaudin
awninsalnt ezmeniinuausendu XRF XRD SEM BFT ICP wazTGA.
Analysis by chromatographic instruments laboratory such as gas
chromatography and liquid chromatography, instrumental analysis of spectroscopy such as

infrared, atomic spectroscopy, atomic absorption , XRF , XRD , SEM , BFT , ICP and TGA.

4022622 mM3nsimaaisleniasde 1 3 (3-0-6)
Instrumental Analysis in Chemistry 1
UIRUNDY : 4022616 LATALATIEH
wasian1shasieideadesdonsaiUninalnlussinnsing q dansililaian
F3.0a Bunsseaninalny ezmeufinueutendu waveznauindfiatu Fnsiemeiewedesie
Malasulnns il wu wialasulnns il wazdmialasuilnns i wmadanmsiaset i
Several techniques of instrumental analysis spectroscopy; ultraviolet, visible infrared
spectroscopy atomic absorption andatomic emission analytical method by chromatographic

instruments such as gas chromatography and liquid chromatography electroanalytical chemistry.
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4023202 \adiatiun3d 2 3(3-0-6)
Inorganic Chemistry 2
UIRUNDY : 4022201 LATladun3g 1
nauifldofursfusrresarsusznoudedou 1dun nouiiussiaiaud nqud
auunan ngueeiinaluiana nalnujisenvesarsusenaudedou n1susvandldngud
auundnuazngueestvaliduana wavnsussgnanaUninsalnd
Theories to explain the bonding of coordinate compounds include valence
bond theory, crystal field theory, and molecular orbital theory, reaction mechanism of
coordinate compounds, applications of crystal field theory and molecular orbital theory and

applications of spectroscopy.

4023301 LARBUN3Y 2 3(3-0-6)
Organic Chemistry 2
F1sAuneu : 4022307 LATBUNTY 1
Anwlaseasne audf yiaveslisen nswseuUisen wawurelfisen wae
nalnnsifnUfAtervesansdunid laun UAsennaiy U§Aseanisunud U§Asenisdida
Ufnsemeslenan warUfisenvedlansdun3d n13duasziansdun3d wasn1soentuy ns
AATIZENTOUNII0EN9dNY
Studies of structure properties, type of reaction, preparation of reaction
energy of reaction and reaction mechanism of organic compounds include addition reaction,
substitution reaction, elimination reaction, pericyclic reaction and reaction of organometallic

compounds organic synthesis and simple methodology for organic synthesis.

4023302 UfuRn1sualidumsd 2 1(0-3-1)
Organic Chemistry Laboratory 2

'
aaa a aaa ) aaa

YJURn1siAedduU)isenvesansdunid Yaseinisunuil Y§Asennisihy

1%
LY A

UfAsemside wagfoRnisiiAeaduiilennivn 4023301 1dldun3s 2
The labolatory experiment related to organic reaction including substitution
reaction, addition reaction, elimination reaction and the labolatory experiment related to

contents in 4023301 organic chemistry 2.
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4023401 ATLTFINENS 2 3(3-0-6)
Physical Chemistry 2
UIAUNBY : 4022404 \aTlRaWENE 1
ShrmafnUiazen waradeifnasionalnueafite Tassairimnedidnnsedind
YaeaRULazliiana LagnsviugauiRvedans
The reaction rate and the factors that affect the mechanism of the reaction.

Electronic structure of atoms and molecules and prediction of the substances properties.

4023402 UfuRn1suadigenlang 2 1(0-3-1)
Physical Chemistry Laboratory 2

'
a wa =

UuRn1siRetuIaunarIans dns1n1sinuasen suduUfazen AuReED
ANUVlA uazn1IRAty
The labolatory experiments related to kinetic rate of reaction, order of

reaction, surface tension, viscosity and adsorption.

4024904 Tasen15739eN19Lad 2(1-5-3)
Research Project in Chemistry
AITIVTIN AUATY ANTUNITITEAUAT NSITEUTIENY LAz IEUDNANUIY
Working on a research project on chemistry, writing of research report and

presentation of research finding.

4024905 AunuALANIZNG 1(0-3-1)
Seminar on Specialized Chemistry
ANITAUAINDNEITNIINYIATAASLAZIIUITEMILATTM 9 211158151 TRI)
M5 tnan1sduai diauesiuseuaniUasudetuasiy lnenisdingiuasdaunsed  ud
asuUssiy nislddensniaue suineudinm
How to research scientific papers and new chemical research from chemical
journals or textbooks. Presentation of research results, the discussion, mutual exchanges by
analysis and synthesis and summary issue using media presentation as well as answering

questions.
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2.3 NFUABNANITAUADNITIY 15 wqenn

4023208 wildaedes 3(3-0-6)
Nuclear Chemistry

L% (% aaa a o

sigfudunnInsed  Uffsenaliduuisetianeded nseaaunisiaefeiainy
whesvesiuades duiundsdlusssued duluessddunszi lolglnuduaszit nsueniades
nsasuduades n1slduselerd mstlesdunaznsidaniniondes

Radioactive element chemical reaction and nuclear reaction, balancing
nuclear equations, natural occurring radiation, synthetic radiation, artificial Isotope, nuclear

fission, nuclear fusion, utilization, protection and the disposal of radioactive waste.

4023606 mMAeszinuaiidleniodie 2 3(3-0-6)

Instrumental Analysis in Chemistry 2

Agnfadunew : 4022622 MsTnszimuaifeaiodle 1

WATANITIATIZATIAINSOU Thermo gravimetric analysis (TGA), Differential
scanning calorimetry (DSC), Differential Mobility Analysis (DMA) WaglnAlANITILATIZRIY
\3nsfleasivlnal Inductively coupled plasma (ICP) wag X-ray waflan1snsiest n1saeuiiieu
erdosile wazfnugnuinduedesdiedinneiluseinuenanud

Thermal Analysis techniques; Thermo Gravimetric Analysis (TGA) Differential
Scanning Calorimetry (DSC), Differential Mobility Analysis (DMA) and Modern Instrumental
Analysis Techniques; Inductively Coupled Plasma (ICP) and X-ray. Analytical techniques

instrument calibration and laboratory visiting related with studied analytical instuments.

4023706 LAgAEVINTIY 3(3-0-6)
Industrial Chemistry

FUIAUNDY : 4023401 LALTNNENE 2

msvhaulaendnameniniiisadeaiuimnssuad gllnloiUalstu namans
vpaadlua MsvudwarnsiAuvadlyia NSNERAINSDU N1TANEW WaENISIAUSAEY NSTUIUNS
viwanAusignamngsa MInaals MInaRnsndaiindn wazansdu Nddny

Operation of physical principles of chemical engineering, unit operation,
fluid dynamics, fluid transport and storage, heat production, transfer, conservation,

production industrial of products, fertilizer production, sulphuric acid production and other

important compounds.
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1AD.2
4023707 giinlaaLsdu 3(3-0-6)
Unit Operation

wie dfveslua n1skauasnzneu n15n5eslugraInnssy N15anwuIn Yol
msvudwwendngldan msaelounudou desuanUasunnudou msnannuieu nskan
Tovin Msazans Msseme Msenean 35aooaloda sas1ilansu N15AATY N1IAATU NSOV
LazNNSENALLNANT

Unit, dimensions of fluid, precipitation—-mixing method, industrial  filtration,
particle size reduction pneumatic conveyor, heat transfer, heat exchangers, heat production,
steam production, solubility, evaporation, reverse osmosis, ultra filtration, absorption,

adsorption, drying and extraction.

4023708 wnildeuandon 3(3-0-6)
Environmental Chemistry

mmmmzLmeamsLLf“flsu{Jzym:uaﬁwmafw AULATINIA 10INTOONTLIU
Tulmsiau prduey lelasiau uaznsdlfnwmeiuiymawndey stlusyiuriazuiunwd uay
weluladnsdiindide

Causes and solutions to water, soil and air pollution. Oxygen cycle, nitrogen
cycle, carbon cycle, hydrogen cycle and international and national case studies of

environmental problems water pollution control.

4023709 UuRnIsialideuindau 1(0-3-1)

Environmental Chemistry Laboratory

wdsfunau : 4023708 AEWINRDY

N15du18819 N135N¥IA0813ULINIIATIEY N1TIATILNNIA100NTLAY
- 5 . 1 a =~ a v a = < s
agangluill A1AUADINITRENTLAUNT AT A1AUADINITEBNTLAUNILAN VouTsluln
A1 UNTA - Ld N153LATIZRAIAIUNTTA1VBIUT N1TIATIZAAIAIINYUVBILUAIUN
nsinszilavevtniuig lufulazun

Sampling, sample preservation, dissolved oxygen analysis, biological oxygen
demand analysis, chemical oxygen demand analysis, total dissolved solids analysis, acid-
base determination, water hardness analysis, turbidity analysis of water, heavy metal in

plant, soil and water and heavy metal residues in plants, soil and water determination.
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4023710 wilnedweiilosdu 3(3-0-6)
Introduction to Polymer Chemistry
UIAUNBY : 4022307 LASBUNTY 1
amnudifgaiunedes nsmivuialuana audfvesnediues  UfATenaiin
woRlelswdy NsduATzRnediues

Knowledge of the polymer. determination of molecular size, polymer

properties, polymerization reaction and polymer synthesis.

4023728 UfuRnIsduia 2(0-4-2)

Glass Blowing Laboratory

UftRmaieiunsldivaennd uasnangunsal edesufmaniiogiedie leun
naeALAIFUMeY uitwAl uatans naeanen w3esilefivhdouiuuusineg Tneldudlenn wag
WAUOLIND

The laboratory practices related to using Oxyhydrogen flame and simple

chemical glassware and apparatus production including U-shaped glass tube, stirring rod,

capillary tube, dropper, other variety of apparatus made by soda lime glass and borosilicate

glass.
4023902 enslnainiaadl 2(2-0-4)

New Technology in Chemistry

Anwidenuraulauagiuaiioniesdnuail vanmguiuazuselovidvonis
il

Studies of interesting and current issues on chemistry including theories and
applications.
4023903 wialulagaliganaw 3(2-2-5)

Biological Chemistry Technology

wialulagiouled nsuiuugsaneiugvedunsd wldledudiusauiiseiuily
LAENTHREANE TAARIENTEUIUNITNINTININ

Enzyme technology, genetic improvement of microorganisms, green

chemistry with nanocatalysts and biodegradation.
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4023904 wialulagUlnsiadl 3(3-0-6)
Petrochemical Technology
AMulpeTInvesanamnssuUlngall Msdwiaiing mulazaisusenaunisily

fintinnin wefidu nsidu Gafdu SM8nd indaameansdlasead
Overview of petrochemical industry, introducing methane, ethane and heavy

paraffin compounds, ethylene, propylene, butylene, BTX for synthesis into desired
petrochemicals.

4023905 GHERTe 3(3-0-6)
Green Chemistry
Uiiseuaritnslmifianunsoldilunsudnasiadanninensiaunsanaun

nsldmsihazane fussufisen wagdieaudvialmiflifnansenudeduindon UfATonduvIsnld

i wazardveulasenlerteeanusinans ASIURATEITININ WAZNTTUIUNITNNTININ
Reactions and new methods that can be used in the production of

chemicals from renewable resources. Solvents utilization. A catalyst and a new type of

reagent without environmental impact. Organic reactions using water and supercritical

carbon dioxide as the medium. Bio-catalytic and biological processes.

4024205 YERAENS 3(3-0-6)
Material Science

L% L 1

AudNiuSIznIndlasaswesian audfnisnaluiln Anuseundivan wazuas
audenedanaiiiintu nstansoulunszuiunisudnlave wsind wellued uaztan
Weusenau saudansinluly

The relationship between the structure of materials and electromechanical
properties, magnetic heat and light, mechanical damages occurred corrosion in metal processing,

ceramics, polymers and composites including applications.

4024307 LA YDINANAUNGTTUYIR 3(2-2-5)
Chemistry of Natural Products
wENMIAEIRUASLEN Snvarlasiaie uaviidaasevivesansusenouiiinty
Tusssuana
Separation principles, characteristics of structure and biosynthesis of

naturally occurring compounds.
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4024602 anlnsalnUdmsuiaiidunsd 3(3-0-6)
Spectroscopy of Organic Chemistry

uUsRuneu : 4023301 LALBUNTE 2

ndnn1svesiniesientauninalnd uagn1sUszendld 1y n1sgandu
mMsauas wavnsduasiiion WWudu nswilassadimesansuseneudunislaeitaninsalny
dunsusn dansthiloan d0a Juedesuuniufnislouuud uasunaaunlnalnd

Principles of spectrometer and applications such as absorption, emission
and vibration etc. structure determination of organic compounds using spectroscopic

methods, Infrared, ultraviolet visible, nuclear magnetic resonance and mass spectroscopy.

2.4 nguIvnUszaunsalivdnvseannafnet bidesndn 7 wiefin

2.4.1 T¥dnw1 2 wiaefia ansievana Uil

4023802 nsmTeNANUNSaNEnUsTaUNIS iV TNazaunafnYI 2(90)
Preparation for Professional Internship and Cooperative
Education
o W a =2 fa a a = [ a
AUANAYVBINTITIASHUHNNUTTAUNTUITITNLASFNAIANWN NINAIUIYAFNAIN
WDFIANNITIINIUY WATANISaNATIULAEEUN1Ellr AU WATANISUILEUDNAIIUNTOLATINIG

wa 1 Y

nguueUssAudIaN NQUIeRsL AuYasndulun1svinau wsessdydfdinienisnssyin
muRaRnIfuABIiImes szuvuTnsnuaualuanuUsznouns Waunsureufiumesdmsy
iy saananssudy 9 ANUAINADINITVBIAIVTIY

Importance of preparation for professional internship and cooperative
education, personality development for work environment, job application and interview
technique, portfolio or project presentation technique, social security law, labor law, safety

at work, computer-related crime act, quality management system in organization, computer

programs for office including other required activities for each study program.
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2.4.2 Tddesnsreivlddesndn 5 wdaein ansiedvisalil

4024803 AsHNUsEAUNISAIIYITN 5(450)
Professional Internship
AuUsPUnaU : 4023802 N1SLATIUAIUNSDURNUSLAUNTANBITNWAL AN

Y

Anw wariinAnwlnuaudAdulumufinasuazavigninug

[ a

AnujUinuaidduaniulsznaunisninensuy $53a1m09 ¥sesgua n1annu
Aderdastuadrveaindnuwesraduszuy Wusseznailidosndn 450 4lua ilviinAnw
Iesudszaunsalassainmsvinunsuduianisfine

Preparation for professional internship and cooperative education, and
students have characteristic as required by each faculty and study program. Real internship

at private company, state enterprise or government organizations relating to the study

program at least 450 hours resulting in the real experience before graduation.

4024804 annadnen 6(540)
Cooperation Education
JdeAuney : 4023802 nsimsnEnUsEauNsaRvITWATLas ANy uag
C = va @ a o
unfnwiauaudfdulunuensiazaiaiznvun
UfdReuluaaiulsznounisiadoundadunidniuvesaaiulsznounis lu

[ ¢

fundinuinsaiuanvinwasmaganiuauinnuaansailussegiaailidesndt 16 dUani

'
Y Ao

UuRnunussdsun1suIMINuYARavesanIuUsEnaun1susenIeufiRnu Intnsuinveu
wnoularSuinveunuiildSuneunugnan uUsENaUNTRg 1A NAINETNNT A N fmanse
wiinnuiirugumsuiRnueraduszuunasnszesnanjifnuvesindnu silfiAansimun
aueuaziivszaunisalannsufiRnuluaaiulsznounisneudiianisane

Real internship in organizations as one of their members with same area of
the study program with no less than 16 weeks, follow regulations required by the
organizations during the internship, have exact responsibility and take full responsible for

the assignments, have supervisors or officers who systematically take control of the

internship resulting in a self-development and experience before graduation.
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5.1 ang1sn19dau

5.1.1 Khammee, T., Athipornchai, A., Upamaia, W., Jaisin, Y., Suksamrarn, A. and
Suksamrarn, S.  (2014). Synthesis and  acetylcholinesterase
inhibition with low neurotoxicity of hydroxyxanthone analogues.
KKU Sci. J. 42(1). 212-220. (unannaAdediananiluansansivnsivsing
Tugudeyangui 2)

5.1.2 Kumpum, W., Khammee, T., Luerang, W., Chatsudthipong, V., Muanprasat, C.
and Suksamrarn, S. (2014). Synthesis and CFTR inhibitory activity of

hydroxyxanthones. The 32" National Graduate Research

[y

Conference. Srinakharinwirot University. (Une1a3defiffiunlusisay
duilosUszyAnnsseiuni)

5.1.3 Khammee, T., Jaratrungtawee, A., Kuno, M. and Suksamrarn, S. (2016).
Xanthine oxidase inhibitors from the pericarps of Garcinia dulcis
(Roxb.) Kurz. and their molecular docking study. The a" International
Symposium on Biological Engineering and Natural Sciences (2016
ISBENS). Sapporo, Japan. (Ummm%%’aﬁ'aﬁmw‘“luiflsmu?mLﬁ'aqﬂizﬁqu
AMITLAVUIUNIVIR) NDINUITY UM INGIRYIVA NTLUAT

5.1.4 Namdaung, U, Athipomchai, A, Khammee, T, Kuno, M. and Suksamram, S. (2018). 2-
Arylbenzofurans from Artocarpus lakoocha and methyl ether analogs with
potent cholinesterase inhibitory activity. European Joumal of Medidnal Chemistry.
143, 1301-1311 (WnenuAdefiAfmillunsansismsses vunnasioglu

e anIsEMe NND)
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