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1) sesduddnsansfnwsyiuiseudnwneulaeniodiounin Inelinsuuuaieavaulives
N71 3.50 INTZUU 4 TTAUATLUUNIDLAYULNN

2) finanisiseulundngnsuSymswuuinmimidnnisiidesndt 3.50 ynaian1siine odls
Tusgrinamsanulundnan sy esiuuimimidvnns mnaanisanwilanianisfnymiading
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N13138UAINTT 3.50 AINTLUU 4 SEAUAzLUUMTRgUWN AzhiendiSuvinnuaudalunisfin
MANgATUSYRYINTUUUAIMTINNIINS

2.3 UsymrvasiinAnewsnidn

ugruanudvesdaniidmniFouunndaty Gandiulaeiziunsuaroninduddldaziu
msaeufireuini1 wielssunsleudrenanany3uay

UymannsuSuimanmsiseulussauilsoudnuunduseauuminedy

2.4 nagnslumsanduniaiteutlatgm / dedrdnvesindnulude 2.3

{MassnsUsuiimadanlysinas Chemistry Camp dwiiuidndudil 1 nnifinefgnuszasdliisy
flaauuuiiunug uazwdsusdiniumaioulussduamine e

-mednilszuuenasinuinninesisnuguaiasluiFesnisSoutaznisuiudadimiuns
Seulusgauuming sy

2.5 ununssuddauasansamsdneluszes 5 Y

Fud Un1sAnun
2560 2561 2562 2563 2564
FuUT 1 100 100 100 100 100
%u?lﬁ 2 - 100 100 100 100
T 3 - ] 100 100 100
7 4 - ] i 100 100
34 100 200 300 400 400
gusamsénm - - - 100 100
2.6 SUUTEUIUAULLANY
2.6.1 Uszanaun1359ulssanusnesu
. . Yauuszanew
IUasIuAIEI 2560 2561 2562 2563 2564
AT
5B 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000
5945185V 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000
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2.6.2 Yszanunseulszanusgane
eavdunseatvazulanunuiniulingig dwielul

o , Ysuuszana
sN8azlensI89Ne
2560 2561 2562 2563 2564

1. AMDULNY 300,000 600,000 900,000 1,200,000 1,200,000
2. l¥ane 190,000 380,000 570,000 760,000 760,000
3. ’:‘Jjﬁﬂ 160,000 320,000 480,000 640,000 640,000
q. ﬂqﬁm% 900,000 1,800,000 2,700,000 3,600,000 3,600,000

94518318 1,550,000 3,100,000 4,650,000 6,200,000 6,200,000

e : wlsznaseiulassedglusazdudaznunduiisinisussanangag Wit
2.6.3 Uszanaumsenldinedeialun1snandudin

518n15A1 19318 Aldaneneldn 1 au (Umn)
1. Al9ne31839 UG URNNT 911U 8 5183 10,035
2. anatvayulungivinednusseauuiynes 2,000
3. AlganelulasansuazianssumIes U99nIAIY) 1,465
4. ATUITMTINNITUANENT 1,000
5. Algaglunsimumaluimasievaniafnm 1,000
squAlgIe 15,500

Uszunaunisanldanesanalunisuandmudin WJuky 15,500 U faaunal

2.7 szUUMSANEN

nsIaNsAnwldsEUUNMIANYIlUSTUULULUMINTA IuIundlginTiunaeavanans ideendn
135 mihein (@wSundngniniaivnswuvaniafine way wuu WiL) uaglidesndn 147 miiein
(EmfundnansuTyprnsuuunImginie3vinig) Fodulumudevaduundnerdeuisais 316ae
NSANETEAUUTEYYINT W.A. 2559

2.8 mstigulaunuaenn 51838 AN 1TamMlsuE LT UNNINGIAY

fanfiaednuiluaomiugaudnuduindeu WodhAnulundngesil aunsadfteulouneisld
el dulumudsenansensasdnusnsuazdovsdunminendewsas 91eae nsAnusEaY
USeyayIes w.e. 2559

o
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3. vangasLazansidaau

aadUsEnaUTemangns wundunuiniviaenadesiuiivualilunasivinsgiuvangnsves
NTENTNANIZAT Fald

3.1 viangns

nanansIneImansiadia a1v133 el nangasuTuuse w.e. 2560 avun 3 WUUNISANY
TnelidnaunsadeniTouiies 1 wuun1sAne 1A 3 LUUNISANY siolull

“UFQQeInIaITINIG WU 1 @ufafne

USRI TvIaaTINIGg W 2 Wil

U3 IRTHUUAIREIMITIBINTS

3.1.1 UL TIURReAVANgRTHnall

“UTQYQYIRINIITINIT KU 1 @niafne) Tuulivesnin 135 uulein

R a a a i o (7 U 1 a

UTu1esmsivnnis w2 Wil Tunuliitpsnia 135 nudlwhe

U3 IRTuUUAIREIMITININIS Tnubivdesnin 147 wwde



3.1.2 Taseadravangns

14

nangasuiulse nangns
wneuel | uAa.1 W.A. 2560 USuusge
16U - As. | @191 1193B1013 W.A. 2560
i R WA | ad w.e. WA 1 LAY 2 WUU
2558 | 2554 | (aunafnw) (WiL) AamtnIg
YIS
1 | vuedwdneiall  Lideendn 30 30 30 30 30
1.1 391U9AY 30 30 30 30
1.2 AmUsruldtdunuiein - 1 1 1
2 | UINIVUINTE liidaanin 72 84 99 99 111
2.1 3vnU 24 26 26 26
2.1.1 %ﬁugmmq 18 19 19 19
INYAEASULALAUNFERNS
2.1.2 I iuginan 6 7 7 7
2.2 Fan1zaY 60 61 61 61
2.2.1 3v109AU 39 49 49 49
2.2.2 3wden  litlewnd * 12 12 12
2.3 Angninudszauliages * 6 6 6
2.4 aniafinen *
2.4.1 annadne/Mnausy 6 6 6
wonnuluasUsEIng -
2.4.2 msunaulugniu - q -
Usgnaunis (lddunuiein) -
2.5 nguANsERUTMAR ANy - - 12
liidesnin
3 | vuaedwndends  ludesndn 6 6 6 6 6
miiginsiunaaanangas Lidaendn 120 120 135 135 147

RUBLHN :

dmiuldnndngnsuIga1aTuuunImtmInig afssauseusgivirasuaulaseasng

MeAnvemangasUsyynsnIvINig w1 anfiadnw) wavdzfesaassuiiuiluseivseau
UdindAnwr anvniviedl vanansuiuuse we. 2560 Yaennedngdmans e deusads lidesnin

AU 12 BU80R

dusulldanangnsusge1nsnig

o

Usznaunis (Widunuaein) TuniaggIouves

Y

Y1015 WHU 2 Wil 98@A99aassus1g3vnni1sunauluaniu
UNSANEIN 2 hay 3 LiuLAY



15

3.1.3 518739 lURNINA19E
1. BuANIBIRNYINILY

nurulidasnin

o Yaa a I a L ! d‘l
ivualvlidnseununguivdwielul

1.1 nguivInen

001201

001211

001212

001213

1.2 NFUIVINYWLAEAS

uaulitesndi
inwea 1w lng

Thai Language Skills
mmé’qmqwﬁugm
Fundamental English

N1YIDING BRI
Developmental English
AYIBINUTIVING

English for Academic Purposes
uaulitesnidi

Tnetdanansiedsnsanaluil

001221

001222

001224

001225

001226

001227

001228

001229

001241

001242

ansauwAranfiiiensinsduail
Information Science for Study and Research
NY AIAULAZ INUTTTH

Language, Society and Culture
Aavzludinuszdniu

Arts in Daily Life
Auuduivestin

Life Privacy

WFInlugpRIva

Ways of Living in the Digital Age
AURIID VAN

Music Studies in Thai Culture
ANUFUNUIIUBALTN

Happiness with Hobbies

Sindies wilagdu Fnddanumaneg

30 %N

12 BUQENA
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

6 WRUWNR

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)

Know Yourself, Understand Others, Meaningful Life

= 2 aa o 2
AUNIHLIUNNUTINUTEIIUY
Western Music in Daily Life
ANSAATNAS19ATTABAT U IANT T

Creative Thinking and Innovation

3(2-2-5)

3(2-2-5)
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TngLdanansnedunsasa lud

001231

001232

001233

001234

001235

001236

001237

1.3 nguvdnuAans uaulitesnd 6 wighn
USwanPindiietanedissludinusediu 3(2-2-5)
Philosophy of Life for Sufficient living
ﬂg]wmaﬁugﬂwﬁa@mmw%%m 3(2-2-5)
Fundamental Laws for Quality of Life
Inefuuszraulan 3(2-2-5)
Thai State and the World Community
miﬂﬁiiuLLazgﬁﬂmﬁgﬂﬁmau 3(2-2-5)
Civilization and Local Wisdom
N3LleY LATEFNY wazdany 3(2-2-5)
Politics, Economy and Society
N159AN1INIALTUTI6 3(2-2-5)
Living Management
Vinwedin 3(2-2-5)
Life Skills
Ms3winiiude 3(2-2-5)

001238

001239

001251

001252

001253

Media Literacy

Amzghiiuausn 3(2-2-5)
Leadership and Compassion
wadnnguuaznisvitauluiiy 3(2-2-5)
Group Dynamics and Teamwork

ULIFIANYY 3(2-2-5)
Naresuan Studies

msduiuszneunis 3(2-2-5)

Entrepreneurship

1.4 nguivninereansuazadinaans waulidesndn 6 wiaehin
lagidanansiedvinemaluil

001271

001272

001273

uyudiuAandey 3(2-2-5)
Man and Environment

ﬂamﬁ’;ma%a’ﬁaumﬂ%uﬁug’lu 3(2-2-5)
Introduction to Computer Information Science
ANNANAATILAYADRA UTINUTZITIY 3(2-2-5)
Mathematics and Statistics in Everyday life



001274

001275

001276

001277

001278

001279

1.5 agudvwaunde (Jerubiduniaein) dauu

001281

2. RUINIVNANE

17

gavansiailludinusydniu

Drugs and Chemicals in Daily Life
DIMTUALINTIN

Food and Life Style
wasuuazalulaglnadn

Energy and Technology around Us
NeANITTUNYWE

Human Behavior

FInwavaunm

Life and Health
eanslutinuszaiy

Science in Everyday Life

ARLLAZNIT08NANAINIY

Sports and Exercises

1

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

Mi2enn
1(0-2-1)

-HMFUNANGATUTYYINTNIITING Wy 1 aviafine duaulidesndn 99 wilefin

-dmunangnsuTYINTNIITINGG WU 2 WIL

A mTunangasuiynnTuuuinmiimieivng

2.1 ANy

o " Y ]
uuliddaenin

nuaulddesndt 99 wiagna

aurulddesndt 111 wuaeia

26

Mu2enn

2.1.1 I ugIumEImenAdasuazatinaans Iuaulitasndn 19 wiseia

252111

252112

255121

258101

258102

261103

LARAGEYAZ Y
Fundamental Calculus
LARAH

Calculus

anRIATIEN
Statistical Analysis
Friveniody
Introductory Biology
U URN53 NN
Laboratory in Biology
Nandidosdu
Introductory Physics

4(4-0-8)

4(4-0-8)

3(2-2-5)

3(3-0-6)

1(0-3-2)

4(3-3-7)
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2.1.2 Aviugiuinin urulidasndn 7 vlqefin

256100 PNMTEULILUTTINERT: UseiRmansuayiinminig  1(1-0-2)
From Alchemy to Chemistry: History and Evolution

256103 o 4(3-3-7)
Introductory Chemistry

256253 AMUUADASUNNLATILAZNITINNITANSLATOUNTIY 2(2-0-4)
Chemical Safety and Hazardous Waste Management

2.2 3B NANIZATY uanlitdasndi 61 WUWNA

2.2.1 3v103AY MUY 49 A

256200 miﬁamimm5&ﬂqmﬁﬁmqﬂszmﬁmwwmaLﬂﬁ 1(0-2-1)
Communicative English for Specific Purposes in Chemistry

256201 nsdeaInsinguitlen A e Riddrnismaadl 1(0-2-1)
Communicative English for Academic Analysis in Chemistry

256202 msﬁamsmm5ﬁﬂquﬁamiﬁ1Lauawamumamﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry

256221 WIBUVSE 1 4(3-3-7)
Organic Chemistry |

256222 IBUN3E 2 4(3-3-7)
Organic Chemistry |l

256231 wiloliuve 1 3(3-0-6)
Inorganic Chemistry |

256232 \ilaliuve 2 3(3-0-6)
Inorganic Chemistry |l

256233 Ufuinisialietiunie 1(0-3-2)
Laboratory of Inorganic Chemistry

256251 WPINAIZY 1 4(3-3-7)
Analytical Chemistry |

256252 WAINATIZY 2 4(3-3-7)
Analytical Chemistry Il

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

256326 AIBUN3E 3 2(2-0-4)

Organic Chemistry Il
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256341 I EWENS 1 4(3-3-7)
Physical Chemistry |

256342 WPITIENE 2 4(3-3-7)
Physical Chemistry |l

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

256353 UftRnsitemslinssimaniidheindesde 2(0-6-3)
Laboratory for Instrumental Methods of Chemical Analysis

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

411221 YuAL 4(3-3-7)
Biochemistry

2.2.2 3y @en uaulidesndt 12 wioehin

A = a A a @V v I a 1 & 14 1 a =
dg1110LaBNLIYUINYIVLADN i’]EJ’JGU’]IWﬂVLGWWﬂ 6 NeITI mahlu TAsy 12 wiheis w03y

donsigdvidenannguiieniuis 12 wiedanld sddedidalunisidenliiansun sedndeduney

Usznause

nguIYNATDUNTY

256324 LAINANAUINTIINYA 3(3-0-6)
Chemistry of Natural Products

256325 LATIUDINY 3(3-0-6)
Phytochemistry

256327 ansBunIduaznsussendldluginat 3(3-0-6)
Organic Compounds and Real-Life Applications

256423 NMIELATIZRIAATBUNIY 3(2-2-5)

Organic Synthesis
1A a a ¢
NHUIYLANDUUNTEY

256431 Tz SUTEYNALTURI 19 NI T TY 3(3-0-6)
Chemistry and Applications of Transition Elements

256433 il Tanatiunsd 3(2-2-5)
Inorganic Material Chemistry

256435 \nvesgUsluenauaziwuLes 3(3-0-6)

Chemistry of Supramolecules and Sensors
256436 WATANSNANEULNIYRIa1sUsENaUaTdunse 3(2-2-5)

Characterization Techniques of Inorganic Compounds



ngudv AT HENd

256441

256443

256444

256445

256448

20

¢
il duge

Advanced Physical Chemistry
LAIAIDUAY

Quantum Chemistry
QaUVNAAIERS

Thermodynamics

wilituiin

Surface Chemistry
wiatanLAtidaidnddmsuinidy

Techniques in Physical Chemistry for Researcher

nguIvNATIATIZA

256452 BHpERIER
Advanced Analytical Chemistry
256453 nsUszgndldinatialudaniiags
Application of Analytical Chemistry
nguIVNANAEINNTTY
256361 \AHlgREVINT Y
Industrial Chemistry
256447 wilAenfunedies
Polymer Chemistry
256462 gaaminssuUlasiadl
Petrochemical Industry
256463 wwilAgafusiin
Ceramic Chemistry
256465 wialulagnszuiunsnannaniuinodiues
Polymer Processing Technology
256466 Sagaandilowy
Introduction to Materials Science
256468 pudugussneunisdmsuined
Entrepreneurship for Chemists
256469 WYIFEN T
Rubber Science
256471 wilAgfuanzwindouuazanulaonsde

Environmental Chemistry and Safety

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)
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ngudvaiidus
256496 Wi oiilAunI9LAdl
Special Topics in Chemistry

2.3 I UNUSITAUUIYYINT MUY 6 NN
256493 WINUSITAUUT Y93
Undergraduate Thesis
2.4 @vnaAnEN
2.4.1 wiu 1 d@unaAnY U 6 WUENA
256494 nsineusursernuluasUsEmer
International Academic or Professional Training
256495 anfafnu*

Co-operative Education

3(3-0-6)

6 HUIBNM

6 WNUILAM %50

6 HUIBNM

*573%1 256494 NNSHNBUIUNIORNIUIUAIIUSENA WAy 256495 @NNadEn®I IapNtSeUiea

1 5787997
2.4.2 WU 2 Wil U 6 WU28nR
256495 ANNAANN

Co-operative Education
Hneu 9w 4 wiedn (idumiein)
256498 nsinauluanulsenaunis 1
Practical Training |
256499 nsenauluaniulsenounns 2

Practical Training |l

2.4.3 WUUANINTINMNEAUINTS UM 6 W8N
256494 nstnausuuseRnuluseUsEIne*

International Academic or Professional Training
256495 annafne*

Co-operative Education

6 HUIBNN

2 U

2 NUIYNN

6 VMUIENN 1150

6 MUIBNN

*$783%97 256494 NTENDUSUNIONNIUTUAINUSLNA Wag 256495 a@nnadne TiannSeuLes

1 5787390
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2.5 ngudvrszauludinAne uauliitesnd 12 widagin

dmSulannangns Uy IesuunTIInManINTg AvdesmaseusgIn nasunulasaiatly
Anveandngnsuinaninedvinis warazdesasouiiuduluneinssiudadininu ndngnsine
AANTUMITUAR @1U13010A0 AMEINYIAIANT UNIINIBULTAIT LTesnI191UIU 12 wddede
Usgneumengueivaelud

2.5.1 nguAIYITIAY uruliitesnda 6 qenn

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

256557 mATiANSWTELRaENSLENaIsIegienslessdimaall - 3(2-2-5)
Sample Preparation and Separation Techniques for Chemical Analysis

2.5.2 nguivdanduy uauliitesnda 6 VU2ENN

Fonideuredvdensesutadadnu edviladld deluil

256524 HAN A UTSTTUTIAUBZATAILATIZY 3(3-0-6)
Natural Products and Synthesis

256571 Wtatagtumaniidunsd 3(2-2-5)
Current Topics in Organic Chemistry

256536 NTENaNYalvedaTelunIY 3(2-2-5)
Identifation of Inorganic Compounds

256538 Wtelagiumaniiofiunie 3(2-2-5)
Current Topics in Inorganic Chemistry

256542 AileANdduge 1 3(3-0-6)
Advanced Physical Chemistry |

256548 Wtatagiumaniliieildnd 3(2-2-5)
Current Topics in Physical Chemistry

256554 widATIzAe i 3(2-2-5)
Electroanalytical Chemistry

256555 Wtatagtumaniiiasesn 3(2-2-5)

Current Topic in Analytical Chemistry
277513 nsfigatianuaizianizvesian 3(3-0-6)
Material Characterization
277543 nsdnnsvendeuazinidelugmamngsy 3(2-2-5)
Waste and Wastewater Management in Industry
3. RKUINIVADNLET uaulddesnii 6 wienn
JananunsadonBeuseiviiUadeuluumiinerdouisms wiodantunsinwmau e llsau
Jnileglumanain@nuimnly



23

3.1.4 WHUNISANEN

001201

001211

001xxx

001281

252111

256103

258101

258102

001212

001xxx

001xxx

252112

256251

261103

3.1.4.1 WHUNISANIAMTUUSYYININIIVING Wi 1 @9NIANYA

TR 1
AMANSANENAY

inweznwing 3(2-2-5)
Thai Language Skills
mmé’mqwﬁugm 3(2-2-5)
Fundamental English
vineAnAnwily nguivinemansuazadinaans 3(2-2-5)
Awwazniseaniasnie (lutduniiein) 1(0-2-1)
Sports and Exercises
WARARAYAZIU 4(4-0-8)
Fundamental Calculus
wilifoedu 4(3-3-7)
Introductory Chemistry
Frvendosdu 3(3-0-6)
Introductory Biology
UAURN5TINeN 1(0-3-2)
Laboratory in Biology

594 21 nuqenn

Ul 1

aANsAnEUae

AYIDINGURRUN 3(2-2-5)
Developmental English
vinaAnAnwThly ngaiviuywemans 3(2-2-5)
v Anwily nauiundsnumans 3(2-2-5)
uARANH 4(4-0-8)
Calculus
WwEAATIEY 1 4(3-3-7)
Analytical Chemistry |
HandiTeadu 4(3-3-7)
Introductory Physics

594 21 nuqenn



001xxx

001xxx

256100

256200

255121

256221

256252

256253

001213

001xxx

256222

256231

256341

256352

24

T
AANTANYIAY
mnaInAnwnily nquivuywemans

mnaInAnwmill nquindeumans

INMTEURTLUITNEAT: UseiRmansuariinmins
From Alchemy to Chemistry: History and Evolution
ﬂﬂiﬁaaﬁﬂﬂmﬁmqmﬁa’?@qﬂixaaﬁmwwmamﬁ
Communicative English for Specific Purposes in Chemistry
ANAILATIZN
Statistical Analysis
\PIBUNIY 1
Organic Chemistry |
LAALATIZN 2
Analytical Chemistry |l
AMNUaDAALNNALANLAZN1TIANTANTANEUATIE
Chemical Safety and Hazardous Waste Management

374 21 wUEnn

N 2
AANTsANYIUaNY
AYIDINGUINIVING
English for Academic Purposes
v AnwThll nguivinermansuazadnans

LARBUNIY 2
Organic Chemistry |l
wnilafiunsg 1
Inorganic Chemistry |
LRIl FHENS 1
Physical Chemistry |
mwzimaaiifeededle
Instrumental Methods of Chemical Analysis
374 20 wuEnA

3(2-2-5)

3(2-2-5)

1(1-0-2)

1(0-2-1)

3(2-2-5)

4(3-3-7)

4(3-3-7)

2(2-0-4)

3(2-2-5)

3(2-2-5)

4(3-3-7)

3(3-0-6)

4(3-3-7)

3(3-0-6)



256201

256232

256322

256326

256342

256353

256xxx

256xxx

256202

256233

256xxx

256xxx

411221

25

7 3

AANTSANENAU
nsdeansmusinguiiensieseidainnismaad
Communicative English for Academic Analysis in Chemistry
wpilafiunse 2
Inorganic Chemistry |l
awninsalnddwsumsiianeilassasnasdunid
Spectroscopic Identification of Organic Compounds
\niiBunsY 3
Organic Chemistry Il
LAILTSWENE 2
Physical Chemistry ||
UjiRnsilensiesgimaniivneiadesdle
Laboratory for Instrumental Methods of Chemical Analysis
LaeN
Elective Course

v naen
Elective Course
S94 21 AUWAR
JuIN 3
AANTSANEIYane

NN3A0ENINNBING A NON1TUNAUBNAITUNILAL]

Communicative English for Research Presentation in Chemistry

UfuRnisiaiietiunie
Laboratory of Inorganic Chemistry
A uden

Elective Course

I dON

Elective Course
Fpdl

Biochemistry

A ndonids

Free Elective

A ndonids

Free Elective

59U 18 wUQwNA

1(0-2-1)

3(3-0-6)

3(3-0-6)

2(2-0-4)

4(3-3-7)

2(0-6-3)

3(x-x-X)

3(x-X-X)

1(0-2-1)

1(0-3-2)

3(X-X-X)

3(x-x-X)

4(3-3-7)

3(x-x-x)

3(x-x-x)



256497

256493

256494

256495

26

FuUN 4
= v
A1ANISANYIAY

Sunuarmsisedesiumaend
Seminar and Introductory Research in Chemistry
efnusszauUsyng
Undergraduate Thesis
37U 7 wuenn

JuUn 4
A1ANTSANEIYane

nsRnaUsHEeRNUlussUTEmA
International Academic or Professional Training
avfafnw
Co-operative Education
374 6 WUIWAA

1(0-3-1)

6 WUIWAH

6 NUIWAN %30

6 RUIENH
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3.1.4.2 WHUNTANIFMTUUTYUINTNINIVINTT Wkl 2 Wil
T 1
AANSANYIAY
Vinwen1ulng
Thai Language Skills
mmé’mqwﬁugm
Fundamental English
v @yl nguivineimaniuazadamans

Auaznseanmaine (Ltdumiieis)
Sports and Exercises
WARARAYAZIU
Fundamental Calculus
wilidoedu
Introductory Chemistry
Frvendosdu
Introductory Biology
UAURN5TIINeN
Laboratory in Biology
594 21 wuqenn

T 1
AANTsANYIUaNY
AYIDINGURRUN
Developmental English
v AnwThly nguiviuyweans

nUINIIAN I nauIvdPuAEns

uARAH
Calculus
LAIALATIEI 1
Analytical Chemistry |
Wandidosdu
Introductory Physics
374 21 BN

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(3-0-6)

1(0-3-2)

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(4-0-8)

4(3-3-7)

4(3-3-7)
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T
AANTANYIAY
mnaInAnwnily nquivuywemans

mnaInAnwmill nquindeumans

INMTEURTLUITNEAT: UseiRmansuariinmins
From Alchemy to Chemistry: History and Evolution
ﬂﬂiﬁaaﬁﬂﬂmﬁmqmﬁa’?@qﬂixaaﬁmwwmamﬁ
Communicative English for Specific Purposes in Chemistry
ANAILATIZN
Statistical Analysis
\PIBUNIY 1
Organic Chemistry |
LAALATIZN 2
Analytical Chemistry |l
AMNUaDAALNNALANLAZN1TIANTANTANEUATIE
Chemical Safety and Hazardous Waste Management

374 21 wUEnn

N 2
AANTsANYIUaNY
AYIDINGUINIVING
English for Academic Purposes
v AnwThll nguivinermansuazadnans

LARBUNIY 2
Organic Chemistry |l
wnilafiunsg 1
Inorganic Chemistry |
LRIl FHENS 1
Physical Chemistry |
mwzimaaiifeededle
Instrumental Methods of Chemical Analysis
374 20 wuEnA

3(2-2-5)

3(2-2-5)

1(1-0-2)

1(0-2-1)

3(2-2-5)

4(3-3-7)

4(3-3-7)

2(2-0-4)

3(2-2-5)

3(2-2-5)

4(3-3-7)

3(3-0-6)

4(3-3-7)

3(3-0-6)
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AR 2
MamsAneggTou
256498 nsHnauluaaiulszneunis 1 (idunidein) 2 vdenn
Practical Training |
N3 3
AMANSANYIAU
256201 nMsdomsnwsanguiiten s nenidivnmemaadl 1(0-2-1)
Communicative English for Academic Analysis in Chemistry
256232 wileliuvsg 2 3(3-0-6)
Inorganic Chemistry I
256322 awninsalnUdmsumsiianeilassasnasdunid 3(3-0-6)
Spectroscopic Identification of Organic Compounds
256326 WPIBUNIE 3 2(2-0-4)
Organic Chemistry lll
256342 WILFITENS 2 4(3-3-7)
Physical Chemistry ||
256353 UjtRnsilensiesgimaniivneiadesdle 2(0-6-3)
Laboratory for Instrumental Methods of Chemical Analysis
256xxx A uden 3(x-X-X)
Elective Course
256xxx Auden 3(x-X-X)
Elective Course
574 21 wuenn
T 3
aAnsAneIUang
256202 ﬂﬂiﬁaaﬂiﬂﬂw’lé’ﬂﬂqmﬁ'amiﬁﬂLauamamumdmﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry
256233 UfuRnnsiniletiunid 1(0-3-2)
Laboratory of Inorganic Chemistry
256xxx I uden 3(x-x-x)

Elective Course

256)xx W NGN 3(x-x-X)
Elective Course

411221 Al 4(3-3-7)

Biochemistry
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v

7 3
aamsAne1Uane (f9)
Iuaentas
Free Elective
PLAIGLRIGE
Free Elective
394
U7 3
MamsAneggTau

msunauluanudsznaunis 2 (Lidunieia)

Practical Training Il

JuUN 4
AANISANEIAY

FULUATNNTITULU BIAUN AL

Seminar and Introductory Research in Chemistry

dnusszauUsyns
Undergraduate Thesis
37 7 wudlenn

JuIN 4
A1ANTSANEIYane

ANNAANEN

Co-operative Education

3(x-X-X)

3(x-x-X)

18 #u28nA

2 KUeAR

1(0-3-1)

6 RUIBNH

6 WUIWAH

59U 6 %UIWNM
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3.1.4.3 yHun1sAneIEMSUUSYInSHUUATIMTINIIYINIG

TR 1
AMANSANYIAU
001201 inwen 1w lng 3(2-2-5)
Thai Language Skills
001211 mmé’mqwﬁugm 3(2-2-5)
Fundamental English
001xxx vaneiuAnwill nguivinenmansuazadamans 3(2-2-5)
001281 Auaznseanmaine (Ltdumiieis) 1(0-2-1)
Sports and Exercises
252111 WARARAYAZIU 4(4-0-8)
Fundamental Calculus
256103 wniidaad 4(3-3-7)
Introductory Chemistry
258101 Frvendosdu 3(3-0-6)
Introductory Biology
258102 UAURN5TIINeN 1(0-3-2)
Laboratory in Biology
574 21 wuqenn
Fuld 1
aANsAnEIUae
001212 AYIBINGWAMUN 3(2-2-5)
Developmental English
001xxx vanan@nw iy nasdviuyvemans 3(2-2-5)
001xxx v Anwnly nguivdseumand 3(2-2-5)
252112 uARAH 4(4-0-8)
Calculus
256251 LAIALATIEI 1 4(3-3-7)
Analytical Chemistry |
261103 Wandidosdu 4(3-3-7)

Introductory Physics
374 21 BN
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YU 2
= v
A1ANISANYIAY

mnaInAnwnily nquivuywemans
mnaIAnwmill nquindeumans

INMTEURTLUITNEAT: UseiRmansuariinmins
From Alchemy to Chemistry: History and Evolution
nseansnssnguiiteSnguszasdanzmaadl
Communicative English for Specific Purposes in Chemistry
AnAILATIZN
Statistical Analysis
LANBUVITE 1
Organic Chemistry |
LAALATIZN 2
Analytical Chemistry |l
AMNUADAAENNAATLAZN1TIANITATANSUATIE
Chemical Safety and Hazardous Waste Management

574 21 wUEnn

FuN 2
=
aAnsAneUany
AYIDINGUINVINT
English for Academic Purposes
nMvAnyIill nquivinermansuazadinenans

LPIBUNIY 2

Organic Chemistry |l

niloliunag 1

Inorganic Chemistry |

LI TsHENE 1

Physical Chemistry |
Measimanieniade

Instrumental Methods of Chemical Analysis

59U 20 “u2enn

3(2-2-5)

3(2-2-5)

1(1-0-2)

1(0-2-1)

3(2-2-5)

4(3-3-7)

4(3-3-7)

2(2-0-4)

3(2-2-5)

3(2-2-5)

4(3-3-7)

3(3-0-6)

4(3-3-7)

3(3-0-6)
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7 3

AANTSANENAU
nsdeansnudinguiiiensiengidsinnismanad
Communicative English for Academic Analysis in Chemistry
wpilafiunse 2
Inorganic Chemistry |l
awninsalnUdmsumsiianeilassasnansdunse
Spectroscopic Identification of Organic Compounds
\niiBunsY 3
Organic Chemistry Il
LAILTSENE 2
Physical Chemistry ||
UjiRnsilensiesgimaniivneiadesdle
Laboratory for Instrumental Methods of Chemical Analysis
LaeN
Elective Course
A aen
Elective Course
wmallanMaeIeusasNsLena e iien ez

1(0-2-1)

3(3-0-6)

3(3-0-6)

2(2-0-4)

4(3-3-7)

2(0-6-3)

3(x-x-X)

3(x-X-X)

3(2-2-5)

Sample Preparation and Separation Techniques for Chemical Analysis

S94 24 KUINH
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uUN 3

=
aAnsAneIUany
N1380a1IN1WIBINGUNBNTUNAUDNAIIUNILAT]

Communicative English for Research Presentation in Chemistry

UfuRnisialietiunie
Laboratory of Inorganic Chemistry
I deN

Elective Course

Auden

Elective Course

Fpdl

Biochemistry

A UFONLET

Free Elective

A UFONLES

Free Elective

AV NAINTEAUTUARANY

3734

21 %A

1(0-2-1)

1(0-3-2)

3(x-x-X)

3(x-X-X)

4(3-3-7)

3(x-x-X)

3(x-x-X)

3(X-X-X)
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FuUN 4
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A1ANISANYIAY

Sunuarmsisedesiumaend

Seminar and Introductory Research for Chemistry
Inenfinussyaulsyng

Undergraduate Thesis

iz AsaUnnsalny

Spectroscopic Methods for Chemical Analysis
IV NADNTEAUTUANANY

s94 13 w2ena

JuUN 4
=
nAnIsAnEIUang

nsinausuvseRnauluseUszIne
International Academic or Professional Training
auiadne
Co-operative Education
374 6 wiqefin

1(0-3-1)

6 WUIWAH

3(2-2-5)

3(x-x-X)

6 NUIWAN %30

6 WUIWAH
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3.1.5 AN93U185183Y1
001201 Winwen1wlng 3(2-2-5)

Thai Language Skills

auddnuardnsurresnwilngluviundeelng warlugiuseiosiionisdeans
Seuviavesasussiamssunssusinaivegeininewinavainvang HUsziandedeiuiuarde
Bidnmsniind Ugnileinidoaruinmssiu sauddininuenisiiesgiinssiionifiensanauands
1safal waglasiamzesbguamionnuieatesdudinulng denslanluuTunsineg (Aswgia
NSl anIMsalneg) aualuiunsimuiinuenisldnnwing newiuvinyen1seuuasn1sideu
Dudeny

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 mmé’ﬂﬂqw‘ﬁugm 3(2-2-5)
Fundamental English
nswaINslenIw Sanquitugnu mMsye nseu wazlheinsalifiensdoanslu
UTuneinge) Tunismssuddmsudsanlan
Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 AYIDINYIAIUN 3(2-2-5)

Developmental English

nslesuANEMeiuAT Sangu Feaansaugnileinueausiigg Tuanissud 21
wazmswaulusunsile mswe msenu waghiensal eliidlauazannsadeansteyaiiuriade
gaslanildluuuniiAerdosiunndnedy

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 NYIBINGUYIVING 3(2-2-5)
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English for Academic Purposes

NIRMUNBENIW8INUlABUTINEENIT91Y  NISEUIY KaZNITANYIAUAITS
Fnslunmansensidunsudenulan

The development of English skills with an emphasis on academic reading, writing

and researching in preparation for a global society.

001221 ansaumAransiiiensAnudunii 3(2-2-5)

Information Science for Study and Research

AUNNNY AUAIAYVDIANTAULNA UTSLANVDILRBIAITAUMA 1151090 UAS
asaunaingg mslimalulafasaunawaznisdeans msfuiviudowazasauna msdansannug
mMaden Msdauasedt wazmaausasaumna masnaumMnaialvgGouinadin wazddely
msldmanad fauvdu oy Jednduazndinariousumu

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

patience, honesty and gratitude to the country.

001222 NN FIPULALIUUSITY 3(2-2-5)
Language, Society and Culture

ANUIILUREITUNIW wazAudIuSTEnIewillnodennlay JUsTTINRN TN

(Y L3

Tanviminnsdpunas Sausssufiagioununiw ﬁqmmwﬂmmmé’ﬁyjawm 1ATsasIInedenuLas
Samsssulupnuvanglnifidafunsuuway . nswusisuwasnnsldnvilulaniunsuway

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

cultural structure, changes of language and usages in borderless world.

001224 Aavzluiinuszaniu 3(2-2-5)
Arts in Daily Life
Huguaus Wi laluaudnuuzilonu AUNNNY AMATLAZAIULANGAIT SIUN
[ T ! LY a ! v I aa a 6] (&=Y 6 v a 6] a 6|
ANUANTUSTENINaiY vafaunssuuseaneingg laun 33nsAad Uszanddal virudad landad lan
virudad way Aavsdeadelny Insniunisivssaunisainieaunisnin kazn1smaaoaljuinauy
WuguvesdaUnTuUTEIANG99 e Anus Wla uaznisugnilesatounsguses Na1unse
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thandspendld Tduuselond lunsduduinusesiu uasduitusfuusunsineg alussdusie sfu
wazanale

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 AnuLdudiuivetin 3(2-2-5)

Life Privacy

U%’mpLLammﬁﬁuyumﬁmmmLﬁumu&’a NSNAVTUUBLVY NYUUIENIIAIUAIIY
Gudush amnududusdudoua fuguam suiiegorfouaziananiuy sumeluladansauma ns
fvnsavseududi anududnusluiindszsiiu

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.

001226 WTInlugaRava 3(2-2-5)

Ways of Living in the Digital Age

Wauvinuzanuannsalunslide msldgunsaineufiunes uazgunsaldoasuseinn
#1199 MIFUAL TAsient Useilum @vBuasnsaseassa asevinitensesssularauSuRnvtauves
muﬁaé’aﬂmmﬂwqaﬂﬁimmiﬁams

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 AURSID N FnY 3(2-2-5)

Music Studies in Thai Culture

AnundnuazuagiannsvesauniUszandieg 1WiaTe samsunumudd auen
AUgUVTEAMLAZANEAYfadIANLAL TRIUSTTY

Uniqueness and development of various genres of music in Thai Culture including

its roles and functions, aesthetic values, and significance to Thai society and Thai culture

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

WAnANEY asdUsznaufiugiuresnisadanugvlunsiiuiin nsdnedn
a¥fuassd mIsaiassinanuInueAsniiieduaiumugluTinuaydany

Concept of happiness, basic elements of happiness in life, creative thinking,

Creation of works from hobbies to promote life and social happiness.

001229 Yndnes inlagdu Fndifienuvine 3(2-2-5)

Know Yourself, Understand Others, Meaningful Life

af n1swEnasaamumunmes gumarsmIslumsldtin nsidnsuilaBussnainda
nsguassualauidnvesnu nmaitlannuidninAnvesidu nsidafeuiundudsnuiasugia
Juusssunardanndon mslitinuazinusmiugBuesvaieassd

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 UsrnPiniietanefiosdudinUsediu 3(2-2-5)

Philosophy of Life for Sufficient living

mmﬁﬁugmlﬁ'mﬁ’w%’%mLLazLLmﬁm Tanyird Tavied USven@in wagionsadutin
Uszaunisalidunssnue masnautladensoteulviidsanennudnsoludinazauluyniiive s
Foides ileUszendlilumsairsassd Wanndinifamunm Tuseloviiazanadedany

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

aspects of life and profession of respected people

001232 npmneiuguilennn g 3(2-2-5)

Fundamental Laws for Quality of Life

ngrneiiedestuamn m@invesdan ﬁw%%uﬁugm AMDUY MUY 3UTITUNT
Tédelugadsia npnunendnddumstynn ngmnsdanadeuuazngmaneiieidostunisdunses
AaUTamsssn Savanganedun fifentosiunmeiaunganissui 21

The laws concerning the quality of student life such as basic rights, human rights,
media ethics in the digital age, intellectual property law, environmental laws, the laws relating to
the protection of art and culture as well as the laws pertaining to the developments towards the
21st century.

001233 Inefudszaaulan 3(2-2-5)



40

Thai State and the World Community

muduiusseninaUsemalnefudsmalan neldnmswdsuuvadiugannaisne daus
nouadielnisudsdirululaqiu wasunumvadvevunilan aasnsuwuiliyluswian n1suszendly
Amufilomsianues miduduTinediinusssy wasmsidunaidiesiifinurvesdinulneuas
dsaulan

Relations between Thailand and the world community under changes over time
premodern period to since 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 GREEREEHIIGEA U TRV ALY 3(2-2-5)
Civilization and Local Wisdom
' ad oy aada a ad a | a Yy a
@7585353&‘1&4@@]’1\1"‘] ANIRUTTITU 0VIN UTLIN WENTTU ARAIULYD Qmﬂ@mwwamu
wazNsasnY dunen uwazinugiivyaviesiu
Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

practices, beliefs, and contributions, development are preservation of local wisdom.

001235 N194iled LATHENa wazdeny 3(2-2-5)
Politics, Economy and Society
AUMUNBLASAIUFUNUTVDINITLIBY LATEERY &N siwIn1snT sillasssauaina

v v

mSLﬁaﬂ‘ﬁugm nsilauazn1sUsuivaslssmamiauitariduiaul  AsunasesUszvalnyg  szuu
wiswghalan WansznuedlanIATnunIuAsYgia mwgﬁmﬁugm NSHAIULATEF NI FIAUVDY
Useinelneg uywdiudeny Sruivenfiugin msdasmdouday nsdanamedeey dnuvazdn
londnaidenulng ufensussgndvanin eltlunisdssdinlviegsenldmunszualanuvionis
Wasuulasiaimaidies iwswsRauazdeay anuduiusvesszuulantuuszmelne

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

systems.

001236 A159ANISANSANTUTIN 3(2-2-5)
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Living Management

Anufuazvinug Aafuunumn winil sssumAvesywd wastadeganudniaidsdu
luFinlausuiinyeu aanfn wazvinviuimuinsmanemansuazmalulaglunsledinlavivady
SAINNSANTUTINMUNANANSITTUITLTITY ssnsduiuinvhunarmatavedanluenissud 21 4
Sududesiunumdulssnauendounazussnaulan

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 21th century which is essential to the members of ASEAN Community as well as

world community.

001237 Vinwedin 3(2-2-5)

Life Skills

A3 unumvting uaganuiuRaveusoaseuA uazdsan msusuduiiiunng
Wasuulasmesdsen vinueTinuazendnnsailuanissei 21 fnvglunsBaneu uagnmsuius vinue
AUARATINATIALAZNITNINUATIANINTINVBINULEY Yinwen1sassufduiusludnuuasludsnudiy
Jausssn nvgmafmandnuaziulaveurenandn wazinuznisadnan nedihuazmsiuiinveuse
i

Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which include an adaptation to changes in a
society, life and career skills 21 st century, 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 M3iiviude 3(2-2-5)

Media Literacy

ﬂiu‘U’J‘Llﬂ’ﬁ‘iL%?%Uﬂ@lﬂﬂﬂﬂﬂ%ﬁ ummsmmwﬂﬂwqwgmaﬂsmwmaa Vli]‘l?}ﬁd@
AN vaﬂLLﬂ U181AR ﬁﬁUiU ?ﬂﬁ(ﬂi LLu%ﬁﬂﬂ’]ﬂ‘ﬂHm’l ﬂmaﬂwmu Y831 EJ‘VIﬁWﬁGUEJ\‘lﬁEJi’JﬂJﬁiJEJ bbe1e aa“% i
nmmaLmﬁwaﬁmmwsamuaaLLmazUixmmmaa’rﬂmaEmmmuamumsmmmmﬂuqﬂﬂwuu

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. Analyzing of contents on every

current platform.

001239 AmgEihiuausn 3(2-2-5)
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Leadership and Compassion

AnudAyeet guiluamssuil 21 maseuiienusn n1slddinaieAusn N3
[ = P A vaaa o a a PN 3 o a
Wuwalan walilosna ﬂﬂ‘lﬁ’]LLngumwﬂiumimﬂ%ﬂiimmeﬁﬁﬁuwmmmLUuLmeﬂumim%\i
VBT

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

guideline for learners' own activities

001241 aumanzIunntuTInUsediu 3(2-2-5)

Western Music in Daily Life

FUYTENINNAUAT BIAUTENDU LASIET1e uasyaalevaInunInsTuan Ussnnuesun
wadludinuszdniu wdnnisinnsaluazdurunisaund nszuiunisussgnanteauningfunnly
PInUszdniu

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 N9AALTSATNATIALAZ UINATIN 3(2-2-5)

Creative Thinking and Innovation

nsrUIUMSIALINIANTIN I5n1sdnnednlagnauazAunusnivitvesdym nsads
LagNIsENLUIAINAA N13asduwuLTeduAmSeUIN1S nadeuluaunuaziiudoya n1saniuy
2993189 1T0BNKUL/AEY MAdeUEN eI uarisEAnEn navihaulidSalufineu w
4191 N552ANANARN N1SARAUTD N19I919009819E59ETIALAZNITIANITAUAINTALES

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

comments and managing conflicts.

001251 wadnnguuaznisiauduiiy 3(2-2-5)

Group Dynamics and Teamwork

WOANTINAI9Y MALITUNGANTTUTINNGY NMIHAUINTVIENBAILAIT YoINgy
Aawandeniasineg veangu madufsdesiunguuesyana Mindosnungy nsasuiruafves
ngu Msdeansnielungy Uuuvvessvieuduii wuImis msaiedinny wazieievis Ay
dunilsdueduresngy JadefiduaiunsimuduiinuasfinnsufiRnudui
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Various behaviors regarding g¢rouping behaviors, development of group
characterization, group’ s environments, interpersonal relations versus group involvement, group
persuasion, change in group attitudes, intra-group communication, teamwork model, guideline to

create Team and Network, group unity, factors enhancing teamwork and practice of teamwork.

001252 ULIAITANY 3(2-2-5)

Naresuan Studies

WsrswUsEiRanfanszusmsumsy Yatufnwnseswnsdeialunisuimssnsnis
uriuAulufusne 1wy isugia dauuagnisislssmanasyeuliiudndnunivosaulneifsuszasd
TUAUANAT WU NTREIMIAING  AMIILAETHENETN AUNENEY Adsdae AuTodng wavAy
oANUsaN1LNTey Uy

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

tolerance for troubles.

001253 madugusgnaunis 3(2-2-5)

Entrepreneurship

msufuAnslunisiduduszneunisgsia TnalunsAumuwiaudalminigsia ns
Usziiiulomalunismaaialu waznisiugshalmilasuiunisssygsaluifidullduasnsuseiiiu
AragsenvasgIialmiiy malinnesiasiarneanudisalumsdiiiugsialvidy Foudemnunadu
nmsressgsAalv amnuliiuiueuiifedos WAZNEANTTUYRIEUTENOUNNT LUz yuNBuTIng e
ﬁgﬂﬁmmilﬂwgﬂixﬂaumi LLazmmL%auiaaﬁuawﬁmﬁluﬂ feades wFetnenienisusenounis
WaNUsHASIINT ﬂaqwéLﬁammagiama*&hﬁ@u

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 venture, 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 uyudrivdanandon 3(2-2-5)

Man and Environment
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SEUUTLIALATAIUNAINNAIENITININ AUFURUSTENTNUYWIAUSTIUYIR LAz
FEUULNAUSNNT ﬂ’]iL‘UﬁlEJULL‘U@QIF’]NEI%NLL@%%UU&JmﬂgﬁﬁﬂNaﬂizwuﬁaéumﬂé}au YOULINNITIDIFU
NanMzvedlan ﬂ’]iLﬂéEJHLLUﬁQﬁﬂ’]WQﬁE]’]mﬂ e siaudedu 93usssuduandouuaynis
a1 @ndrdnuagaumseniin uagnisiainsulunisinnisiunden

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

participation.

001272 PouTRDSANsALMAT L Y 3(2-2-5)
Introduction to Computer Information Science
Wannsveanalulagrauiiunesanefnilagiuwazeudululsveunalulaglu

aUAN BIAUTENOUVDITTUUABNTIMBT 815AwT ganAuds Joyamauiiames 35n15v191uves

ponfiumeiiugIu ssuuedede inietiedumesidauazmsuszgndldan amnudsdunisldaussuy
mMsdamsteya srvuansauma Wsunsudwinanusnlud® meluladdenan nmsiwounsdeniadu ns
sanuuULasimwL Iy vdwavesmaluladrouyuduazdany

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

development and an influence of technology on human society

001273 ALnAERILATEDR UTInUTEd U 3(2-2-5)

Mathematics and Statistics in Everyday life

arudilosumsadinman fuaradfludinUssdriu Usgnaudae mataluinasdaae
AsmuTiRILazUSINAS M3fwan® mls Audeusian aende wazdiuan Junsulunisdisaa
foga Bnafununudeys msiesgidoyawazniniiausdeyadesiu enaasdu wagns
sauladeaandodiu

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 gaza Al luTInUszaiu 3(2-2-5)

Drugs and Chemicals in Daily Life
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arudidosuvesuaziedifas Tnvunns nandasiaiuemns mufuaiosdioniuay
grananulnsildludin Uszdriuiifeadestuaunm sasnaunisidonlduaznisianisiieliAnaa
Uaensiefuaunmuazdunndon

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

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

001275 91MIUAZIDYIN 3(2-2-5)

Food and Life Style

unuImazAudAyvete1sluTInUEd iy TmusssuuarngAnsINNISUSLAADINIS
Tugfinasequadlanwasludsendalne suddninavetonsusssumslssmerongfinssunsusinaves
Tne Laﬂa‘”ﬂwajt,l,asgﬁﬂzyayﬁmmmﬂaﬂwa n9idone Mg ausenNipIn1svedsIaNTg
p1mnsnaden deyausznoumsfimnsanidentonns wasemnuayiidintuninudsunladluga
TanAsa Anusseniin uassnudwndey

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

globalization

001276 nasuazmalulaglndmi 3(2-2-5)

Energy and Technology around Us

Anufiug i undnuuasmaluledlnds furveandsu ndanulwih ndanu
Fowmas wdsnumaden waluladuaznisuslaandsnu nsuslaandinumedon @anumsaingen
fuannglaniou anunsaiiifeidestundsnuazinalulad msoysnundanueesiidiusan msld
WEWLBERAN MIFTEUALNSBNFNSUNTUBULUaISIUNE 2971

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

in energy conservation; efficient energy use and proactive approach to energy issuers

001277 WoANTTUNYWE 3(2-2-5)

Human Behavior
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audifeafungAnssuaywd Tudueiieg Wy wndafsaiunginssu flugiun
FinmvesngAnssunaznalnnsfiangAnssy nsflaRduudyae aud uaransiieadesdunisiian
N155U5 1T8u3 A11091 wazn1wl WU ILAEAINRAIAAIUAILY NEANTTUNYBENITIAY
ngfnssuUnd savimslienesingingsudun Wensussgndldluiinusesiu

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

daily life

001278 FINUATFUNN 3(2-2-5)

Life and Health

FIALagNANIIUGVAIN NTQuanazas uasuguInvecuiazyieiy s3u89n13
Uszgndltmnniuasinueiiiensiannnuandinedisieiiios

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

of life for oneself and other.

001279 eeansiudinuszaniu 3(2-2-5)

Science in Everyday Life

UNUINYDEINE AR TUALINALULAEN 1A UTININ NNEAIN LaTYTUINITAIININIAY
Anemanivedanitsruuiifsatesiuiinusesaiu Iiud AdiTinuardundey wfl ndnuuaglndh
msdeansinsauuiay gileninen lanuazeania uazmuslmie ymaiveemansuazinalulad

The role of science and technology with concentration on both biological and
physicals science and integration of earth science in everyday life, including organisms and
environments, chemical, energy and electricity, telecommunications, meteorology, earth, space

and the new frontier of science and technology

001281 A LAZN15ONANAINTY 1(0-2-1)

Sports and Exercises
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NSEUART N150RNMAAINIBLINBLEATUATIANTTANINNIINNY LASNITNAFDY
AUITDNINNINNY
The sport playing, exercises for improvement of the physical fitness and physical

fitness test.

252111 LARARAYAT Y 4(4-0-8)

Fundamental Calculus

alauazanudeilowesiladidy oyiusvesilsriduuaznsUssynd nasnaeysius Uwus
yosilardunarnsUseynd nadansmuiwus aunseeyiussusunil wuunenduysls

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

order differential equations

252112 LARANE 4(4-0-8)

Calculus

veAuneu: 252111 LAaARAYAgIW Fundamental Calculus

szuuRfalets aun1sdefudsiady Uiiuslinsauuy dunse seuu fn eyusdes
ﬂ%ﬁuﬁ‘mma%uuasmﬁﬂszqﬂﬁ S1AULATOUNTUVDITIUIUDTY DUNTUMAT BUNTUMELADS

Polar coordinates systems, parametric equations, improper integrals, lines, planes,
surfaces, partial derivatives, multiple integrals and applications, sequences and series of real

numbers, power series, Taylor series

255121 anAIAIIEn 3(2-2-5)

Statistical Analysis

ANNVINY Yaulun wazUssleviverivadd seideuisnismeadia nsTawuiliudng
daunans warn15innisnszate anuiazilu dudsdy nsuanuasruaziluvedauysdu wuuly
deLeduazsoidounriln MIUANLIWEIADR NTUTTINUALAENINAFRUALNATIY NTIATIEN
aukUsusudesdu mslnnsianossuazanduius uavmsnedeulafidsaes

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 PNMTEULILUTTINERT: UseiRmaniuayiinmuinig 1(1-0-2)

From Alchemy to Chemistry: History and Evolution
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UseTAmansnisiaunsulsssuasinauwswUssandAgy ITuuIn1sueansiauliys
swgiveil PrlseiRdnadndrdaluein unumvesdnaiiludagdulazeuan
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 iliToadu 4(3-3-7)

Introductory Chemistry

lassasnteznen ms9sguazantRvedss Wussall Usunaasduius veauds uia
YaunaIazaITarany aunandl uvnarans sauransiad liiedl nliduniduazaisdaluana
inTAsnden asUsznouvess v mdnuarlavens Lty eilganvnssy uaviedliondes

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

256200 mMsdeasnwdinguileinguszasdionzynaad 1(0-2-1)
Communicative English for Specific Purposes in Chemistry
Anfle-nanrwrdangulasifunisesnides nsldmdny duu uazguuszleatiie

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

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

256201 nsdeansnwsinguitensinseiddrnismanad 1(0-2-1)
Communicative English for Academic Analysis in Chemistry
Anle-naniwdingulaeidunisasuaind 15ATIE9 A1SAAIIY LAXAITHAAIATIY

Aauitu LileTnguszasdmainnsadl
Practice listening and speaking English with emphasis on summarizing, analyzing,

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

256202 N13F0A13NIYIDIN YNNI TUNAUDNAIUNIUAL 1(0-2-1)

Communicative English for Research Presentation in Chemistry
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Aniausnanunsauail vsenanuidefiineatesivanaiviadidunwsngula
9819l UTEANTA N
Practice giving oral presentations on academic research related to chemistry with

effective delivery in English

256221 ALBUVSE 1 4(3-3-7)

Organic Chemistry |

Jrdfadiurew : 256103 wniiead

arwdidesiuieatuleuilamdunasiusyluasusznaudunid mssuunuazniseny
Fovesansusznaudunid ndnmaislasiaasleuuud velnueidu Usngmsnileluwesuaranesle
il wiavesUiisenaidunid uavansisduns nmsuaninalnvesufiten UfATemsuuinazUfATen
nsvdnuuaueudui UiisemaAuuaueulidui Uiiseeendindunaridndu

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

256222 \ATBUVIE 2 4(3-3-7)
Organic Chemistry |l
UIAUNDY : 256221 LATBUVIE 1
UiATonsunuiinazufzennisifuvesarsusenaunsveia, U§ATon sunuii
Aunlakearn1susuretasUsznauaiuaiia arsusenaveslsunfinwazuiisen arsiewmalslanan
audRnarURRsemesansTaluana msdaanesiasuszneudunisidosy
Substitution reactions and addition reactions of carbonyl compounds, substitution
reactions at a-carbon of carbonyl compounds, aromatic compounds and reactions, heterocyclic
compounds, properties and reactions of biomolecules, basic multistep synthesis of organic

compounds

256231 \Ailellunid 1 3(3-0-6)
Inorganic Chemistry |
Tnssadveznon Nguiiusiall lassasrmdnuazlaseasluenavovauds auu1ns
wagngufnay dyanvalvesney Uisense-Lua
Atomic structures, chemical bonding theories, crystal structures and molecular

structures of solid, symmetry and group theory, term symbols, acid-base reactions
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256232 il lume 2 3(3-0-6)

Inorganic Chemistry |I

LAYBITIANY MENLALEIANTIUTTULAILIN LATlvesansUsEnaulasasAaluty naln
Uisevesanseliunid arsusznaulangdunsd niwseasusenevetiuvzdamemaiianiainly
salnd

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

256233 UuRNsindietun3d 1(0-3-2)
Laboratory of Inorganic Chemistry
AUIAUNDY : 256232 LATlatun3g 2
UtRnsReafunsdaasest esgiamsuszneuaiietunidiemaianeaningg
1nd
Laboratory concerned with synthesis and characterization of inorganic compounds

using spectroscopic techniques

256251 PIAATIZIA 1 4(3-3-7)
Analytical Chemistry |
Juradunion : 256103 o
Msduioguaysfeg Uiz adanlilueiiinged msnsed
Tngrimiin Swseflaedsannsiadsznougienislimsansa-wa mslnmsawuuanaznou mMslnnse
WUUARATUTE N UL ULAE NS I TRTADNY
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 WATRLATIEH 2 4(3-3-7)
Analytical Chemistry Il
FUIPURBU : 256251 LATIIATIZI 1
nswenasiegelagisn1saiamedivinazatsnazn1saiasenavaude A5lasunln
N51712E19978 LU 1ASUINNSIANTEAIERALLE U 1ASUNINAsIHkUUARaNLkazlAsUN N NS YT
a ax Aa ¢ a Y 1 ax N A ad a a =
wanasuloseu Bmaniliasiendadii lauwn Bwnudlowns 8idanlnsns1 e aasuun3 Ao
ANTLUAT hAaLlIALNULLAS
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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 AMUUADASENNLATILAZNITINNITANSLATOUATIY 2(2-0-4)

Chemical Safety and Hazardous Waste Management

Jrdfadiurew : 256103 wniiead

mnuvasniomaedl 1éun deyauazauandiifeiiuanaidunse wnansteyam
Uaoadenaail gunsalllesiudunsiediuyana ssuudwunuaznisdanuarsiaiivasveudedunsie
nseenuuURsUfTRnslenuaensts iy nsdanisitedestumaingtfmaainaisad Taun
szuunsUsuiuuasuimsdanisauidsstuansiad LN URNLAULAE N33 UMARNANINEN LA
Sunsne srUUNTUINNIERINTTgURivg uazsrUUNIIRTIRAeUALYAEASY uan Nt ITanTs
35190 gATngdunT1e nizsslydinulasnds a1teundouazaninwinseulunisyinau
1195514 ISO/IEC 17025 119551UII98AINAINNTAVMBIUJURNIVIAdeY wagresUfjdfnisasu
Wigu wag 1SO 9001 izuuu%mﬁmmi@mmw

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 I1SO 9001 Quality

Management Systems

256322 alnnsalnUdmsunsiasgilaseas1eansounse 3(3-0-6)

Spectroscopic Identification of Organic Compounds

TIAUNDU : 256221 LATIDUNTE 1

unidetuaninsalnl msinszilassassansdunidaamadansaUnlnsalnd
loun sansililatan-dilaauningalnl dunsuseaiunlnsalnd stunuaunlnsalnt daedesuun
wanslauuudaunlnsalnl didnaseualuslawuud wagiuaaunlnsiuns

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

resonance and mass spectrometry
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256324 LPNANA NS IINY 3(3-0-6)

Chemistry of Natural Products

sAuneU : 256222 LALIBUNSE 2

ANUAIAVRIATHANAUNTITUYIA NITTMUNNGUNEN T UTTTUALAEITTIFUATIEN
NTIATIEALATIAT A INERA UIBITUIRLABATNIINIEAIN T51aATl Lazn1TUIHAR A UIETINTIR LU
Tauselyil

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

natural products utilization

256325 LATIYDINY 3(3-0-6)

Phytochemistry

TIRUNDY: 256221 1A3BUNIY 1

n1sduunarsusenavluiiy nsussandnszuiumaeiilunisuenalskaznisvinansli
U3 Anngilassairmaailaomaianisauningalnd nmsufulglasaiiswesasiuonldlag
NITUIUNMINIBAL NITANYINTBUIUNINTIFUAT BV TTILUana LUy

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

256326 \ATIBUVSE 3 2(2-0-4)

Organic Chemistry |l

sAuneU : 256221 Wadidunse 1

nouijpesivadluana Ufisewneslendn Ufiserlelrauonidu Ujse1dianinsly
Adn Msdassemluduuudnuilngln UfAseveseuyadasvuazlnlawni nsAnwiwazeSulgnalnues
UfAsealiduvse

Molecular orbital theory, pericyclic reactions, cycloaddition reaction, electrocyclic

reaction, sigmatropic rearrangement, free radical reactions and photochemistry, study and

description of organic reaction mechanisms

256327 a1souvsduaznsUsEendlEluginase 3(3-0-6)

Organic Compounds and Real-Life Applications
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FUIRUNDY : 256222 LATIBUNTE 2

UNUIMLAENTNTIT09a1BuN3gnsssHA Akarn1sd AT gifinuludinuse Ty
asBunididautannssy wasnsUsvandlilugnannnssutuuavinuessene i asdunidluiad
A0sdiene ansBuvdifignimedinmiinuluaulnslnelumandsinewagmenaunng asduvie
TUgRAMNTTUNGINUNALTY a158UNIElUgRAINTTURIMNITUALNITNEAT

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

compounds in food and agricultural industry

256341 ILTTENS 1 4(3-3-7)

Physical Chemistry |

Jdaduriou: 256103 inflioedu

autAvesnia noufeadvesuia usnsevihszninluanaveulia wnAaifeafugamma
manfuarn1sUszgndld Msdsunlamienisnmuesasuean’ audivesasnanesadny il
AAYBITLUVAINAURUUAD A ANBIRUTZNOU aunalniiadl

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

256342 WPITITENE 2 4(3-3-7)

Physical Chemistry |l

UIRUNDUL: 256341 LATileTENE 1

Jauransaliuarn1sUseenaly anniswazn1sussendldvemulatouiy audinis
e Taud msunsiiy mamiauaznisihaudeu wilituialdun wseilein syuvvesneaass uay
nsgagu

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

256352 MTIATIEIMLAiisleAsaile 3(3-0-6)

Instrumental Methods of Chemical Analysis
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UIAUNDU: 256252 LATIAATIZI 2

wdnn13ueInTiiaTIzinuaiivngiaiesile nquiuaznisuszgndliadesiionis
awninsllaues wu dansthiloan-Adidaauninslwlomes n930ela1903a1s BunTIsn Dznou
finwevgesnduanlnslalawes uazdudnfinddufianarauaninsaln?d  indesdionidlasunlnn
5 1w uialasuimnsuaglasuninnilveanalaussauyg

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

256353 UjtRnsiton1siinevimaaiideeiode 2(0-6-3)

Laboratory for Instrumental Methods of Chemical Analysis)

JndafuTan: asgaauiu 256352 mslinsesimaeiifeiniedle

UfuRnsdmiunsuszendliiaiesdiotiionisiiasizvinmiand léun 1a3eadionia
adnlnsliloues 1wy dansilileen-380aaunInsinlauns n151509La9U0981T BUNIILIA LAz
avmoudnuougesniuauninslnlaued wndesdenidlasininns il wu widlasuilnnsfiuae  las
wvnsvesmalansIaurgs WlnsuAouiImesdmsudnnstoyaidaliasiey

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

256361 LATlMANMNTIY 3(2-2-5)
Industrial Chemistry
AMUIIWATTULTUEAAIMNT TR Lsziuwé’ﬂmﬁﬁﬁmmﬁugmmaLﬂﬁqmammiu
dieflnuaziSendandmiunmshaululssnugeamnssy
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

256423 ASFUATILINIULATIDUNSE 3(2-2-5)
Organic Synthesis
FUIPUNBU : 256222 LATIDUNTE 2
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naninaeinazalinlun1sduaseiasdunid Bmsdaneuluianalunisesnwuunis
dupasesiansdund madsuvyiladdu msaiaiusyseninmiveu-asueu viuntesluinildunid
FUATIZY NMTRUATIZILUUDANNIAT N1T00NLUVLAZELATIZNENTOUNID 01998

Criterion and techniques in organic syntheses, disconnection approach for organic
syntheses, functional group interconversion, carbon-carbon bond formation, protecting group in

organic synthesis, asymmetric synthesis, molecular designing and simple syntheses

256431 ATz SUTEYNALTURIs 1NN T INTTY 3(3-0-6)
Chemistry and Applications of Transition Elements
UIRUNDY : 256231 Lalatlun3d 1
LATIYRIETUTENOUTDIT NI TUTTY i’]mﬁgﬂﬁﬁﬁLLau%ﬂuﬂ(LLaSLL@ﬂ‘muﬁ wanIs
Uszgndld unumvesansusznoulansduvsdlunisifudisesufisen
Chemistry of transition elements including lanthanide and actinide elements and

their applications, roles of organometallic complexes as catalysts

256433 il Tanatiunsd 3(2-2-5)
Inorganic Material Chemistry
WnTsRUneY: 256231 Lalatiun3d 1
mMsdupTsikazMImManvazianzvesiagedunsd  audAnidliih  audRwdivéan
audAnsgadu audRlsaaznsUszendld 1idedagduveniiianeliunid
Synthesis and characterization of inorganic materials, electrical properties,
magnetic properties, adsorption properties, optical properties and applications, current research

of inorganic material chemistry

256435 invasgUlilanauaziwuges 3(3-0-6)

Chemistry of Supramolecules and Sensors

nUsRUneu: 256231 wadlatiunsg 1

fomnagauiiiugiuvonaiifsatugusluiana Taeeshiuduuaznisdufuuuuwl
NauaNAzgNNIYLa SunsissvesgUTliana msnmifiues Teasidulossuuan leadidulosouay
laadlaneln walladmiunisiasgigusiluiana saamsmAAsTisuiuredlead wnas wiesdle
seavlana nsUszendldygusluanaluwuges

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
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256436 watiANIManvalzlanzYesansUsTnauatunse 3(2-2-5)

Characterization Techniques of Inorganic Compounds

FUeAUneu 256232 atlofiuvsy 2

NIMIaNEMEIaNIzYesa1TUTENaUatunsdlnumatinnieg Wiy sansitilelan-1a
Jaaninsalny vgeewsawud dauedeswunuanslowuud Bidnaseululasalny sususean nsa
17 swuanlnsalnd msdeszivieauiou wndisdlnladidnaseuaningalnd wavondlsda
wsNTU

Characterization of inorganic compounds using techniques such as ultraviolet-
visible spectroscopy, fluorescence, nuclear magnetic resonance, electron microscopy, infrared
spectroscopy, raman spectroscopy, thermal analysis, X-ray photoelectron spectroscopy and X-ray

diffraction

256441 il sANd g 3(3-0-6)
Advanced Physical Chemistry
Agradiunion : 256103 wiilosdu
anuimtiludegiumaeiidadidandluidefiausliFoulasudazdnisdnuenalsl
wiflouu 1wy auenand indiiuii indvosuds dunIfseIvaluana NTEUIUNTTIURATeREKaN
waztallgusluanans
Current advances in physical chemistry with a different topic in each year such as
kinetics, surface chemistry, solid-state chemistry, molecular interactions, photocatalytic processes

and supramolecular chemistry

256443 LA 3(3-0-6)
Quantum Chemistry
Jraduion : 256103 wililoedy
N B AIDUAY aunsusenes lelasiauezney svnaufiivatedidnaseu nisneiin
vaaluiana awninsalnUvesluana
Quantum theories, Schrédinger’s equations, hydrogen atom, many-electron atoms,

formation of molecules, spectroscopy of molecules

256444 QUVNAFNANT 3(3-0-6)
Thermodynamics
FUsAUNDY: 256103 LATilUBIsUY
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ANTOU 91U wasuaely N ene vesauunanIans n1sUsrendldnannig
ARIRANERSLUNNSAUINAILUTAN vasseuuiegluntizauna wazliauna
Heat, work, internal energy, laws of thermodynamics, applications of mathematical

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

256445 Tl 3(3-0-6)

Surface Chemistry

Suradunion : 256103 oy

wiluintecdiu Wy useituRa wseiuia fuiifa enusulunasavsenautazWosiing
qmwwamam%suaqﬁuﬁa nsgAduMINIEAIkazall Usingnisainisliihvesinduda nssuiunsss
Uﬁﬁ%muuﬁuﬁa

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

process on surface

256447 wilAgafunediues 3(3-0-6)
Polymer Chemistry
anufidosiurosmediued UjAsenisindounedimesuuuinag autinianiuas
menmsadansTiselenivemediwesildludamnds
Introduction to polymer, types of preparation methods of polymers, chemical and

physical properties of commercialized polymer

256448 wiatAaATsidnddusutinidey 3(2-2-5)

Techniques in Physical Chemistry for Researcher

Juradunion : 256103 o

WATARI9Y MuAlBEnd i sznouiinwasylulasalnd aunuidviuuadslulas-aln
U aunuididnnseululasalnd wwnusduardinseuduanness dundesuunuinslawuus frneisy
Jeaaunudimasiiuns

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

magnetic resonance, differential scanning calorimetry

256452 mﬁ%tmwﬁ%gugq 3(3-0-6)
Advanced Analytical Chemistry
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UIAUNDU: 256252 LATIATIZI 2

ndnnsuarnisUszgnaldiadosiiodiasgimaniitugs wu e reilngIssnlud
waznnslnasgnssieiies nsiinilasitmanissd nnsiiaszilagiBiendisdvigeeisaius
alnlnsalnl dianlnsmesueaovaeuiiaueuresnduaiualasiund dusniindAniianaraundia
Fuarnlnsalnl wazdudniinaaniiianaia - uwaanlnsalnd

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

spectroscopy, and inductively couple plasma - mass spectroscopy

256453 nsUsgnaldinatialudaaiiagsi 3(3-0-6)

Application of Analytical Chemistry

FTAURBY 1 256252 LATALATIZI 2

nsUszandmaiianinaiBiegsi lown nslinse dansllodn-3ada awninsiie
A3 waznaiadug lﬂﬁlsﬁﬁﬂuiﬁmmgmmmmﬁlmwﬁﬁw e o1 wave s n1sUszenAmALinng
winwszilUlglunuide sutensnegauauldlavesds

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

256462 guamnssuUlasiadl 3(3-0-6)
Petrochemical Industry
gRaInNITULARBUNTY TngAu n1sTunudndunanUlasideuniuunasinie
naARAUNNTY oviwiau oiau Insiau Twngledu uazansezlsundn nUlnsdyunazueiuiingm
Industrial oreanic 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 wiline UL En 3(2-2-5)
Ceramic Chemistry
lassasnanugIuveeianssnin audinianienintasnIaalveuesiidn N153ATIER

[

TrnAvwazduUsznauluasUsENouws N NIEUIUNTHENDAAMNTTUNINLTINNUY
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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

256465 wiAlulagnTzUIUNTHANAN S UTINORLLDS 3(3-0-6)
Polymer Processing Technology
nsgvIUMSTugURBeSasineBiuaiane 1wy mstugulaglduuufind n138in wod
oSN WodlwasAsUNOdR TINTINTNAFDUANTRANY U auURnIImINsouLazITIng
Process of polymer products such as molding, extrusion, polymer blend, polymer

composite including testing methods such as thermal and mechanical properties

256466 Sanenansi oy 3(2-2-5)

Introduction to Materials Science

lassasamanvesiansne 9 wu lave wiinduaswediues laveuaslansuay n13
Wasuwaunaveslavisuagiosind msduangiuaznszuiunsiniounediues nsUszendlined
wes ulumeunednuasnsussendly

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 Audugussnaunisdmsuined 3(3-0-6)

Entrepreneurship for Chemists

yva v

Yadeiiugruveanisdudusznounis mnudmilvlunisuinmsdanisssfadmsugisusiu

Y
v

ganalnddruaiiuazfiisados nsnatauagnisinsununiImatn audiesduisafudayduas
AnuddvessruudyIdmiugUsznaunsivl mmiﬁmé’ulﬁmﬁ’umiﬁuuazmiamu N3 AN
Lﬁ'mﬁ’umimumuﬁﬁﬁﬂ WALANTTYUMNUTINT %%Wgau‘ifl’]ﬂ{]iyﬁy’]LLﬁ%ﬂ{]MM’]EJﬁLﬁIEJ’J%EN

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 WA T 3(3-0-6)

Rubber Science

dauUsenoukarautRvesenIIINTIA NM5TANsensEn nsNARENSHU WY 819Ny
suAfu e19uie uarenesdndug auth waznisldeuensdunsesiviafieg ssuunisiianuees
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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 LﬂflL?]IEJ’JﬁJUﬁﬂ’]’JSLL’méjﬁlﬂJLLaSﬂ’N@Jﬂa@ﬂﬁﬁJ 3(2-2-5)

Environmental Chemistry and Safety

Jdauriou : 256103 aiiesdy

Anvasiadiilunafivniai o1niAuaznisineas InguiuufAzenefiiiieades
NansEVIURpALINdeLLarIyEd Mdansveadydunsefidumsiad TuTaiveuATARLaZ IO
ANSUBUVDINARNS U

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

=

256493 WINUSIEAUUS Y93 6 e
Undergraduate Thesis
ANUIAUTIN © aaAIUAUSIEIN 256497 fununarnifeidestunand
n1s@newduniidase wsedfeuundnisinedians lnsde1a1sdiivsnuiuas
Anuznssunadugemuny wiomahiauenardmanuideduguiay
Independent study or research based on scientific methods under supervision of

advisor and committee including research presentation and writing the thesis report

256494 AsoUsUMsenulussUsEIma 6 MUYRR
International Academic or Professional Training
Tvtanelnausuns el NUlUAIUTEMARIULAL UIDITUTLNEIVDY

International academic or professional training in chemistry or other related fields

256495 annafny 6 Mgin
Co-operative Education
nsnuURNuaniadnwnislumhenuniasgnisiensuy vsensusemea laglasu
ALY UIINUNTINESY
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Professional training in the governmental or private organization or in the foreign

country under the permission from the university

256496 WToiiLAEnNILALl 3(3-0-6)

Special Topics in Chemistry

AnwiAuskazaddelnag luaiviineg maediludagdu lneduaivieiiinsigi
RBUVSE 1nillgaEnd iailetun3d uaziniuszend

Study the recent skills and researches in the different fields of chemistry especially
in analytical chemistry, organic chemistry, physical chemistry, inorganic chemistry, and applied

chemistry

256497 Fuuuaznsivoidesdumand 1(0-3-1)
Seminar and Introductory Research in Chemistry
FWIIRUTIN : AIAAIUAUTIEIYT 256493 TneinusseauUSyyns
srenumsitemaeiid ey Tnedinsdunienaissrdsenaunudde wasvhnis
vnasuloduiiomusraunisallumsyiendse
Reports of introductory chemical researches that include searching for references

and performing the basic laboratory works for the experience in researches

256498 nsuneuludaulsznaunis 1 2 wuwhn
Practical Training |
ANYINWEAIUNTEUIUNITHES NMSATUANAMAIN NMTIAATIEN LLazqquﬁﬂuﬁuﬂ AArtos
TuanuUszneumsgramnssuaalensuiiiedosiumafiung
Practical skills on production process, quality control, analysis and related areas in

private organizations in chemical industry

256499 nsRnuluanIulsznaung 2 2 Befin
Practical Training |l
Aninuedunside mswawndednd wavaududug ieades luaauussneunis
gRamnTIuAAENTUTIAITeaTuNsi AT
Practical skills on research, product development and related areas in private

organizations in chemical industry

258101 Frinenlowu 3(3-0-6)
Introductory Biology
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AanTRveddlTin sulouiBmaineimans asidivesdadldin lassaiauas wum
UoATLveuTad ugmans lassaduazvthiivesity lassairsuasuiifivesdnd nalnmaiAedfauinis
ALV YeiilTin Ujduiusvesdiltinuasdunndon uagngingsy
Properties of life, Scientific methods, chemical building blocks of life, structure and metabolism
of cells, genetics, structures and functions of plants, structures and functions of animals,
mechanism of evolution, diversity of life, interactions between organisms and environment,

behavior

258102 UURN5T3INeN 1(0-3-2)

Laboratory in Biology

Aulaondsluresufuifinis ndesqanssal waduazeasuniuad N1sULyad N3
dgnondnvuriusNTIN ANUVAINYaIsYesddidin doidefiy Tassadauaznisiianuesiia
Tassadisaznsvihanuresdnd duneiven

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 fandJodu 4(3-3-7)

Introductory Physics

adamanildluiand ngninedeud useltudas euuasndsnu luufuwanissu
nMsindeuiiLuuyu audAvesas namandvadlua Usngnisaindunaziaeea inesly launfing
widnlai 2saslwitndosty Mandeyelm

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

411221 Pl 4(3-3-7)
Biochemistry
ailveasdaluanasiie q duldun aslulewmse TUsau ludu waznsallandda
aaumammaqLauletmLLangmmmimimmaui%uuaﬂmaulm go5lUU LAzaNIT9IMT NMTIALATIATI
“UE]WIW,JLLa”ﬂ'ﬁ”U’JUﬂTﬁVIQWJWU@&ﬂ']ﬁLLEHNEJ@ﬂ“UENEJuW’iam/I\‘iﬂ’l’iﬂ’JUﬂlJﬂ’]ﬁLLﬁN@E]ﬂ‘UENEJu nannIs
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yseauiringuasmaiadugs Fmdsnumans nsruaunisiunuedtuvesansdaluianasia q wiade
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Chemistry of carbohydrate, lipid, amino acid, protein, and nucleic acid. enzymes
kinetics and catalytic reactions catalyzed by enzymes and coenzymes. hormone and nutrition.
Structure and organization of genome, 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

AasuteTeIvT luszaulnudinAne dmiundngasinudiniddvinig

256524 NANAUNGITUVIRLAL NI THWATIZI 3(3-0-6)
Natural Products and Synthesis
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MsEMUNUTTANYBIEN THANA A5 T5NYE AvmENTUSTIAE TR sve anyTledTusinag
fumnudadhivesansuandusisssunnd ufinsuenansliudaviuaznisnmaaeulassaialasldain
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st TneiiutlguesAdealiotagiuiiiauls

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

emphasis on problems of current research interests

256536 NSULENaNYIIBIENTORUNIY 3(2-2-5)
Identifation of Inorganic Compounds
n1snenanwalvesasedunidmamadaaiunlnsalnd 1wy dansililelan -8

WDaanlnealny dauedesuuniuansleuuudadnlnsalnd diannseuatutslowuud dunsisaaun

Insalnl srnuaUnlasalnd uuaaunlansalnl wasvaliasediond
Identification of inorganic compounds using UV-Vis spectroscopy, nuclear magnetic

resonance spectroscopy, electron spin resonance, infrared spectroscopy, raman spectroscopy,

mass spectrometry and X-ray technique

256538 Wtelagiumaniiofiunie 3(2-2-5)
Current Topics in Inorganic Chemistry
n1sduasizikazmatialutg neswaiiadunid saudnsiluussendly waznis
ganuuUIBmsdauaseiiieldlunside
New syntheses and techniques in inorganic chemistry including the applications

and the method development for future research

256542 AileANdduge 1 3(3-0-6)

Advanced Physical Chemistry |

Neunau nsiiniuse 1/1qwﬁﬁug’muazﬂﬁﬁ%ﬂﬁ‘iﬁﬁué Vg uiuonfITuABUINANTD
Larnnuiniseu nguiaatvenia Wlaed uanadauazidulel weslulaufindunnie aunad
Aertestunfasswazluasavaieass m’mé’mmzqmwﬂ”ﬁﬁﬁaﬁaﬁumiLﬂﬁi&uLLUaﬂuizUU AUNII
aaulwsAaaes Fmemeaiudunazisnsiedy

Group theory, bonding, theory of elementary and heterogeneous reactions,
activated complex theory, and collision theory, gas kinetic, photochemistry, catalysis, and enzyme
reactions, a rigorous presentation of classical thermodynamics, equilibria involving real gases and

real solution, systems involving intensive variable pressure and temperature, discussion of
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Schrodinger wave equations, solutions to simple model systems, perturbation and variation
methods
256548 Wtelagiumaniligaidnd 3(2-2-5)
Current Topics in Physical Chemistry
weila eedile wardinsiianesilei meiuaiidsiidnd sdensiluussgndld
Lazn1seanuUIBMIeTeidieldlun1sise
Current techniques, instruments and methods in physical chemistry including the

applications and the method development for future research

256552 wipszgsaUninsalnl 3(2-2-5)

Spectroscopic Method for Chemical Analysis

nann1suagnIsUsrend Isnsiieneiilsadninsalal wu dansililelan 33
Waalnlnsalnl dunsuseadnlnsalnl swuadnlnsalnd daedusunniunislouuuganlng
dlnU wuaaninsiuns SlaansouatuLslonuug

Principles and application of spectroanalysis chemistry such as ultraviolet-visible
spectroscopy, infrared spectroscopy, raman spectroscopy, nuclear magnetic resonance

spectroscopy, mass spectrometry, electron spin resonance

256554 LI i 3(2-2-5)

Electroanalytical Chemistry

nuitugemaaiiinseidelii wu nnudlewss Tulefuwes eudnlaiued
BaAlnINIIwNnT Aaeuun3 Inanlsns il Liaunuuns wazuwauiUalswss wazn1suszyndldluiiusiieg
U Lnuaseans Asnnden AATNIMeT 91T gRaMNTIY Laztndvine Wy

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

analysis, clinical chemistry, food, industrial and pharmaceutical applicaitions

256555 Witelagiumaniitiasen 3(2-2-5)
Current Topic in Analytical Chemistry
wadla wiesdle wariinisiwseRiiviuate nisdueddiesieet saudanasiily
Usegndld uagmseenuuuiimslinneiiteldlunsise
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Modern and current techniques, instrumentation, and methods in analytical

chemistry including the applications and the method development of future research

256557 mATANTeTENLAZNISLENAS IR ion 15T TEinIAT 3(2-2-5)
Sample Preparation and Separation Techniques for Chemical Analysis
MﬁﬂﬂﬁLLaBﬂ’]iﬂiz‘qﬂmsf’f%uq\iﬁua\‘imﬂﬁﬂﬂ’ﬁLG]%EJ‘J,JLLGZﬂ’]iLLEJﬂﬁ’]i(?f’JaEJ"N N13898a1T

Fratefemaluladfivualio 1wy nslddansienand wde lulasinl trelunisdes nswenaisiiaula

PONANETAIDYN LU MTanpRIBEveILds wie nsatamemaewdszaululas nsainaeds

yUieinsineangsn
Advanced principles and applications of sample pretreatment and separation

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

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

256571 Wvatagtumaniidunsd 3(2-2-5)
Current Topics in Organic Chemistry
Wdefivuaionauaiidune Tnewunsduaifnmnszuiunisuasiinisivgl saudanis
wlUuszendld wazn1seanwuuisnIsinse
Recent topics in the field of organic chemistry emphasizing in novel procedures

and process, including the applications and the method development of future research

a a a Y o/ a A v
IvnUadaulinuansiineadeg

256101 nanLALl 4(3-3-7)
Principle of Chemistry
lnssadornau msesauazandfivessis Wussiall Usuiaasduius veawds uia
YouvAIAzaNTALaNy gauvwarnan saumandlal nsn-ua el wdifedes uaziadidaandon
Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, thermodynamics, chemical kinetics, acid-base,

electrochemistry, nuclear chemistry and environmental chemistry

256102 Wil 3(3-0-6)

General Chemistry
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lassadeesnan msesInuazaunUAvessin Wuseiad Usunaasduius vesuds uwia
YOUVAIALANTALAY QuUUNAAIERS Fauransied nIn-ua el wasieliduniduazansdiluana
Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, thermodynamics, chemical kinetics, acid- base,

electrochemistry, organic chemistry and biomolecules

256105 ddmSUIEIeansaunIn 4(3-3-7)
Chemistry for Health Science
Usinauansduius Tassadsoznon Wuszad weslulaudnAed  sauransiail 113
Sonde nawdsuuarUfievesansdunidussianengg liud  Sawau Sudu Salend anserlsundn
posunuluslalau uoanased  Wusa Bi5es danled Alau LIl NIAAISUBNEEN wavansTluang
Chemical stoichiometry, atomic structure, chemical bonding, thermodynamic,
kinetic, nomenclature, preparation and reactions of organic compounds such as alkane, alkene,
alkyne, aromatic compounds, organohalogen, alcohol, phenol, ether, aldehyde, ketone,

amine, carboxylic acids and their derivatives, and biomolecules

256106 wivhlunaziafidunsd 4(3-3-7)

General and Organic Chemistry

Unaansduiug Tnssaisoznon Wusziedl guvmamans saumansiall  nnsiSende
N13e3e3 warUfATe1veIasBuN3dUsHaNeeY laun  dawey suAu dalal arsezlsundn eoswnu
lugnlalau weaneged Wuea BL5as danban Alau eI NIAAITUBNTANLAZOYNUS LazaITT7
luana

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

amine, carboxylic acids and their derivatives, and biomolecules

256121 \AIBUNIE 5(4-3-9)
Organic Chemistry
v & v A Y Na ¢ 1% a o 3 9 =
Auilasiuiediueidunid lassasieznounaslausingtuvesnisueu fussadl
sUTNMazansUTEnoudunid nsdnkunvdilsidulazn1seiudeasuseneuBuvsdussinnengg anes
lowndivasansusenaudunsy sinvesuisenaiidunsd nsanluuaznalnuesufiizen sinvaadinans
U581 auaudivazufisenelivesansusenaulalasaisuen wageyius laun a1susenoudaiau
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Tafu dalal exlsundnlelasasueu damaiglan Bises Wuea ey wavansauiiivyaisuetia lawa
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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,
alkyne, aromatic hydrocarbons, alkyl halides, alcohol, ether, phenol, amine compounds, and

carbonyl family such as aldehyde and ketone, carboxylic acid and its derivatives

256254 PINLATITATIUTU 4(3-3-7)

Quantitative Chemical Analysis

umiiAgduaifiesed wu gunsal la3eaui arsiadl malnIeuansazats v
il waznsldadflunaaiiiesizt 1NN MINATIATIZY WU A5UININTILATIZA Lay T5n19
Anmeilaeimtn wanmelansuwenasseisnsatndesviarats sdnmsiertueiesdenand
A9t 1w dansihaledn-3a0a aunlnslawes Twnudlewss expouiinueugesuduaiuning
Tilawes uialasunlnns il uaglasuiinnsilvesnalaussougge

Introduction of analytical chemistry focused on topics such as apparatuses,
glassware, chemicals, solution preparation, chemical units and statistics for analytical chemistry.
Principles of analytical methods including volumetric method, gravimetric method, and separation
technique by solvent extraction. Principles of instrumental analysis methods such as ultraviolet-
visible spectrophotometry, potentiometry, atomic absorption spectrophotometry, gas

chromatography, and high performance liquid chromatography

256343 wilTeENduazn1sinluUssynaly 4(3-3-7)
Physical Chemistry and Application
LurAaAgfugunamaniuaynsuszndld audfsneg vesarsnanegiedng

WHUAIINN1AUBITTUUATNALL UVAD Az aNBIAUsEnay el aud@nisanewm tawn n1sunseinu

Aramiin wagnsihanadeu saumandiedl uasmsUszgndld Tuanavunalug wilfiui Téun uses

) S5UUv0IARARDYA LaznIsRATY
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

3.1.6 ANNRNYVDIULAVIHE I
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