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Y = [ %

dmiudiihfneudngnsuiyyinsuuuinutimislrnisdesiinuaudfinuiuae

Y
¥ < =

1) deadufdniansinuszdusisendnumeutaneviodiounin Tneflazuuuadsazaulsiven
N71 3.50 9INI¥UU 4 TAUASLUUMIDLNEULYN

2) finamsiseulunangnsuSyansuuuinmtmdnislidesndt 3.50 yna1ANsANK ails
TusgninnisnulundnansuTynsuuuinmtmavIng mnmansanelaniansfinyviaing
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NSSEUAINIY 3.50 NTPUU 4 seRuATLuuvseiBumn  agtieddiseuninnuaudRlunisine
ANGATUIUIRTHUUAINTEIMIININTS

2.3 JgymvastinAnewsnidi

ugruanufvesianfiinndouunndnaty Gandiulgisiunsuazueniatuidliazuuy
msaeuTineuineh wieldsunsloudreanainaivindu

Jymanmsusuimannisseulussaudseudnenidussauumine1de

2.4 nagnslunisandiunisiveudlvdym / desrinvestindnunlude 2.3

Massnavsuiimadanlmluaz Chemistry Camp dwisuidndudil 1 vnlaefndsvasdlvisy
flanuusuiiuaud waswdsudidmsunmsSeuluseduamineds

-mednisruvenansdivinuniinosinnuguaianluesnisiFounarmsuiuidmiunis
SeuluszAuumine sy

2.5 unun1ssudidauasddnsansanulusees 5 Y

LA Un1sAnw
2560 2561 2562 2563 2564
FUTT 1 100 100 100 100 100
T 2 - 100 100 100 100
ST 3 ] ] 100 100 100
U7 4 ] ] ] 100 100
593 100 200 300 400 400
dusansfnen - - - 100 100

2.6 SUUTZUIUAULLNY
2.6.1 Uszanaun1sauUseanausasu

- v Ysuuszuneu
sNgazdensI8sU
2560 2561 2562 2563 2564
ANSIIULIY
- 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000
ANSANEN
S2US1Y5U 1,600,000 3,200,000 4,800,000 6,400,000 6,400,000




12

2.6.2 Yszanun15euUssunasnedng
eavdunsedeazllanuninniulinsnag dwelull

o , Ysuuszuney
S18az8AS18318
2560 2561 2562 2563 2564

1. AHDULNY 300,000 600,000 900,000 1,200,000 1,200,000
2. lvany 190,000 380,000 570,000 760,000 760,000
3. }JJEIG} 160,000 320,000 480,000 640,000 640,000
q. mﬁ'wﬁ 900,000 1,800,000 2,700,000 3,600,000 3,600,000

9U518918 1,550,000 3,100,000 4,650,000 6,200,000 6,200,000

wueLAg) : sulszanasesukaredsluias Uusaznaduiissnisuszunmnse wiliu
2.6.3 Uszanaunisanldaedanalunisuandudgn

518n15A 19 Aldaesatian 1 au (Um)
1. Alg31891839UGURNS 99U 8 5183 10,035
2. eatiuayulusgInInerinusseaulsaynns 2,000
3. AlganelulasanisuazAanNTTumAIge 103A1AIY 1,465
4. AMUITIANISNANGAS 1,000
5. Algaglunsiiumsluimeasiedvnaniafnw 1,000
sauA g8 15,500

Uszanaunisanldaneseiilunisuandudia 1wk 15,500 U fanusad

2.7 S5UUNISANEN

nsdansfinuldssuunisfinelussuuuuuninin Inunileinsiunaeandngns lidesndi
135 wihefin (§mFunangasmadvinsuuvaniafing) was wuu WiL)  uaglidesndt 147 wiiefn
(@ msundngnsUIayy1auuunImiimiyinig) Fadulumudetaduuminerdouisais 31ae
NSANYTZAUUTYEYINT W.A. 2559

2.8 Mauigulauniaein 183 naznsamziiauReudIuNnIIneIay

fanfiaefnwluanisugaufnwduindeu WeahAnwlundngasil aunsnifieulounhensld

neillidulumuyseniAnssnsne@nendnisuasdaUsAuumIINg a8 uLsAls 11918 ASANYISEAU
USeyayIm3 w.A. 2559
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3. NANgATUAZeTEEHaY

BIAUTENOUVBIVENGAT LL‘U'@Lﬁ’flwmm'imﬁaamﬁmﬁ’uﬁfﬁ’muml"ﬁumm%mmgmwé’ﬂgmmaﬁ
n3¥NTIFNYEIg well

3.1 ANgAS

ndngnsingmansiagin avrdviad wdngrsUsuuz ne. 2560 a3 wuun1sAnK
TnedEnannsaidenGowiios 1 wuumsane 910 3 wuumsanw soluil

T IRnIaITINIGg WY 1 @niafng

-UTQEIRINIIVINIT LU 2 WiL

TR IUUUATIMIINIIBINT
3.1.1 IWUNUILAA TIURRANANGATIA]

UTQQIRINIITINTT LU 1 @niafnen Tunulidpsnii 135 wdeie
“UTQQIRInIaivInTg Wy 2 WL Tunubitesnin 135  nuwnn
USRI uUUATIRIINIIBINS Tnubivdesnin 147 wwde



3.1.2 Iaseadavangns

14

nangnsuiul e NANgNS
wneudl | uAa.1 W.A. 2560 USuusge
A0V R As. | @19173U0 N193YINS W.f. 2560
o NUINIVY .
f WA | LAd WA W 1 ) WUU
2558 | 2554 | (gwnamnen) (WiL) AanNIg
N3
1 | vadendneniall  lidesndd 30 30 30 30 30
1.1 AnUsAu 30 30 30 30
1.2 Fnderuldduniiein - 1 1 1
2 | MRV URNY laidaundn 72 84 99 99 111
2.1 3NuU 24 26 26 26
2.1.1 Afiugiumig 18 19 19 19
WeFEnsuazAUNAERS
2.1.2 Aiiugindn 6 7 7 7
2.2 A anIZAu 60 61 61 61
2.2.1 3UIAY 39 49 49 49
222 3w wden  lddesnin * 12 12 12
2.3 InginusszauUTyIns * 6 6 6
2.4 annafine *
2.4.1 annafne/Anausu 6 6 6
mnanuluAsUsEINe -
2.4.2 msunaulugnnu - 4 -
Usgnounis (laidumiiein) -
2.5 nguAvsERuTgInfAnY - - 12
laideeni
3 | vuadyndends  lidesndn 6 6 6 6 6
whginsiunasanangas lidasndn 120 120 135 135 147

RGN :

AU

Usznaunis (kidumbedn) Tunieg

dmSulEavangnsUSyIesLUUNImMITIMIaIIING  Agdedaassusglvlrasuaulasasig
MNUANTMANAATUTYYINTNIININT UKL 1 andiafine wazdzresaassuiuiulumedInseau
Udindnwn anwnivnadl nanansuiuuse we. 2560 10eRneIng1mans e deuseis lidesni

12 wehe

a

dmiuldandngasuSyyniniadvinis by 2 WL azdssasssunegidvinisinauluaniy

<

¥V

Y

ATDUVDN

UN15ANEIN 2 wag 3 LAY
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3.1.3 5189739 1 UNNINA99)

1. vuandvAnuialy uulidesnda
fualiiansoununguivfiolud

1.1 NN uauliidesndn

001201 Winwzn1wlng
Thai Language Skills

001211 ASanguiug Iy
Fundamental English

001212 AYIBINOWIAIUN
Developmental English

001213 AYIDINYHIIVING
English for Academic Purposes

1.2 nguAYUYWaAIENS wuruliidesndn

Taetdanansnedunsasalul

001221

001222

001224

001225

001226

001227

001228

001229

001241

001242

ansauwAaniiienIsFneduaii
Information Science for Study and Research
N AIAULAL TWUTTTH

Language, Society and Culture
Aauzlutinuszdiu

Arts in Daily Life
ANLdudIuivestin

Life Privacy

W InlugARIYIE

Ways of Living in the Digital Age
AURIID NEANY

Music Studies in Thai Culture
ANNAVUIUBALTN

Happiness with Hobbies

Sindes wilagdu Finddianumneg

30 #U8NN

12 wi28nn
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

a U aa o
AUAIRLIURNIUTINUTEI T
Western Music in Daily Life
ASARLTIAS9ATIAAT L INNTTU

Creative Thinking and Innovation

3(2-2-5)

3(2-2-5)
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1.3 nguydenuaans uauliidesndn 6 wghn

Tnaidonansedvdeieluil

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

001232 ﬂgmmaﬁugmﬁaﬂmmw%ﬁm 3(2-2-5)
Fundamental Laws for Quality of Life

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

001234 awwaaamuazgﬁ{]mwzyﬂﬁm?{u 3(2-2-5)
Civilization and Local Wisdom

001235 N154ile LAY wardany 3(2-2-5)
Politics, Economy and Society

001236 N159AN1TNTANLIUTIN 3(2-2-5)
Living Management

001237 ViNwein 3(2-2-5)
Life Skills

001238 ms3winsiude 3(2-2-5)
Media Literacy

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

001251  wadmnguuarnsvihauduiiy 3(2-2-5)
Group Dynamics and Teamwork

001252 ULIAITANY 3(2-2-5)
Naresuan Studies

001253 naugusgnaunis 3(2-2-5)

Entrepreneurship

1.4 nguivndinermansuazadindians waulidesndt 6 wilaehn
lngidenainsednnwmelull

001271

001272

001273

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

muﬁama%msaumm%uﬁugm 3(2-2-5)
Introduction to Computer Information Science

ARaFER Az ana uTInUszan Ty 3(2-2-5)
Mathematics and Statistics in Everyday life



001274
001275
001276
001277
001278

001279

001281

2. RUINIVUANTEY
-dwmsunangnsuiey
-dmiunangasusey
-dmiunangnsusey
2.1 3Ny
252111
252112
255121

258101

258102

17

gazaIAlluTInUszaTU 3(2-2-5)

Drugs and Chemicals in Daily Life

DWIHAZINT I 3(2-2-5)

Food and Life Style

wasumazmalulaglnadn 3(2-2-5)

Energy and Technology around Us

WORANTTUUWE 3(2-2-5)

Human Behavior

FInuavavnmn 3(2-2-5)

Life and Health

WeAansuTinlszdniu 3(2-2-5)

Science in Everyday Life

1.5 ngudvwaiundey (Ueaubidumiiein) 9w 1 widdeda

AWILaZNITEINANEINIY 1(0-2-1)

Sports and Exercises

INTNIIVING Y 1 aunafnen Iwaulidesndt 99 wiaein

INININTIYINTG WU 2 WiL wdulidesndt 99 wiaehn

YIRIRUUAINTINIIYING uaubidesndn 111 wiawhn

uaulidesndn 26  wuEhn
2.1.1 Augunsinermansuazadinanans sruauliitdesndt 19 viaefa

LARANHLAFIU 4(4-0-8)
Fundamental Calculus
LARAGE 4(4-0-8)
Calculus
AnAILATIZN 3(2-2-5)
Statistical Analysis
Fainendosdu 3(3-0-6)
Introductory Biology
U URNI53INeN 1(0-3-2)
Laboratory in Biology
Nandidosdu 4(3-3-7)

261103

Introductory Physics
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2.1.2 AvriNuguivndn uaulidesndn 7 widogfia

256100 PINMIEULILUITNEAT: UseiReaniuagiiauinis 1(1-0-2)
From Alchemy to Chemistry: History and Evolution

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

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

2.2 A NANIZATU Iurubideendn 61 wuBnn

2.2.1 3¥1USAU 31U 49 waenn

256200 msﬁamimmé’aﬂqmﬁai’mqﬂﬁzaqﬁmwwmaLm'j 1(0-2-1)
Communicative English for Specific Purposes in Chemistry

256201 NsFeEINISInguilon 15 TEIEMINTNAS 1(0-2-1)
Communicative English for Academic Analysis in Chemistry

256202 miﬁamimmé’mqmﬁamiﬁwLauawaammqmﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry

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

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

256231 wnilofiun3d 1 3(3-0-6)
Inorganic Chemistry |

256232 wilatiunse 2 3(3-0-6)
Inorganic Chemistry |I

256233 UfuRNsweilatiun3d 1(0-3-2)
Laboratory of Inorganic Chemistry

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

256252 LPIAATIZI 2 4(3-3-7)
Analytical Chemistry |l

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

256326 LATIBUNTE 3 2(2-0-4)

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

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

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

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

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

411221 IRy 4(3-3-7)
Biochemistry

2.2.2 3y @en Iuubidesndn 12 widlehia

A = a A a @V v 1 a 1 & 14 1 a |
A1H1I0LADNLIYUINYIVILEDA ﬁﬁﬂﬁ%ﬂlﬂﬂlﬂﬂ’m 6 NaUIv1 @]EJIUU TAsu 12 wuaehs n3eay

A a A ' a v O 1 a My o dys.l o w P Y a a v v 1
bBNINYITUABNIINAGULAYINUNIN 12 viheAnnla Nelidednnalunisidenliiansan sedvdeaunay

Usznouse

nguIvUARDUNTE

256324 AN UTIETTUYR 3(3-0-6)
Chemistry of Natural Products

256325 LASIUDINY 3(3-0-6)
Phytochemistry

256327 a159unIduarn1sUsesynAltlugIngss 3(3-0-6)
Organic Compounds and Real-Life Applications

256423 NTAUATIZINILATIDUNSE 3(2-2-5)
Organic Synthesis

nauIvuaiatiunid

256431 wiluarnsUsTenAliveIsInnsugy 3(3-0-6)
Chemistry and Applications of Transition Elements

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

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

256436 wallAnsManwuglanzesasUsEnouatunsd 3(2-2-5)

Characterization Techniques of Inorganic Compounds



nauIvAldaEnd

256441

256443

256444

256445

256448
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‘
BHERIENEEIES

Advanced Physical Chemistry
LAlADURAL

Quantum Chemistry
QUVNAAANS

Thermodynamics

wilituin

Surface Chemistry
wiatlanaalieldnddniuinidy

Techniques in Physical Chemistry for Researcher

NN NALIATIEN

256452

256453

AiATEsidugs

Advanced Analytical Chemistry
nsUszendldivnaialudaniinsngs
Application of Analytical Chemistry

nguIvUATAHIMNTTY

256361

256447

256462

256463

256465

256466

256468

256469

256471

\AlgnanT Iy

Industrial Chemistry

wilAeafunedwes

Polymer Chemistry

gaamnssuUlnsiadl

Petrochemical Industry
wilifeatuesiin

Ceramic Chemistry
WALLIAENILUIUNITHANKNAR A UNNOALLDS
Polymer Processing Technology
Saneandidowiy

Introduction to Materials Science
anuduiuszneunisdmsulined
Entrepreneurship for Chemists
INYIAEATES

Rubber Science
wilifatuannzwndeunasaulaonsy

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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nauIvANAU
256496 WdaAwIaLAdl 3(3-0-6)
Special Topics in Chemistry
2.3 Inenlinusseauayyns MUY 6 AN
256493 IednusszauUIyye3 6 WG

Undergraduate Thesis

2.4 d@nnaAne

2.4.1 Ul 1 @RNIANEN 31U 6 Wu8NA

256494 nsEnauTurIeRnulussUsEINA* 6 NUIWAN 1T
International Academic or Professional Training

256495 anfafnu* 6 NN
Co-operative Education

*3987391 256494 MSHNDUTUNTERNUIUANSUSEINA Wag 256495 gunafinwn Tilaaniseuiies

1 5787390
2.4.2 WU 2 Wil AU 6 Nuene
256495 ANnNaAnY 6 VUIWAR

Co-operative Education

Hnow 9wau 4 wiaedn (Widumiiein)

256498 nsEnuluanulszneuns 1 2 wU8AA
Practical Training |

256499 nsinuluaaulsznauns 2 2 WUBAn

Practical Training |l

2.5 nguIvIszauTudinfne uaulidesndd 12 wilagfin

dmSuldavangnsUSyesLUUNImMITIMIaIIING  Agdedaassus eI lrasunulasasng
MNENAYRIMANENTUTYYINTNIIUINIT warvavfosaadoufinfiulusednsedudadinfne awiv
Wil LAsAgAaINNITL Y0IAMEINIANENT  UnTINeIREWSAns  liteennduiu 12 wiede
Usenaudenguseiviaelud

2.5.1 nguAvnaenUeAY uliitesndn 6 M28NA

256552 widATzAsaUningalnd 3(2-2-5)

Spectroscopic Method for Chemical Analysis
256557 wmATiANswSEILAzNSHENASeg e einaed 3(2-2-5)

Sample Preparation and Separation Techniques for Chemical Analysis
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2.5.2 nguivudandus uaulidesndn 6 WA

FonSeuseividensesutadinanen sedvilefld deluid

256524 HANAUYISIINTIAUAZNTAUATIZN 3(3-0-6)
Natural Products and Synthesis

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

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

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

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

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

256554 widiasziaelniln 3(2-2-5)
Electroanalytical Chemistry

256555 Wvatagtumaniite e 3(2-2-5)

Current Topic in Analytical Chemistry

277513 NSNgIUTNYULIANILYDITH 3(3-0-6)
Material Characterization

277543 nsdnisveadeuazindslugnamngsy 3(2-2-5)

Waste and Wastewater Management in Industry

3. NUINIYNADNLES anurulddesnia 6 vidaenn
JAnaunsadanseusieI v NUaasulunInedeuLsAs nIaan1tun1sAnwdu nadllisay
Fiteglunanin@nyialy
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3.1.4 WHUNISANEN
3.1.4.1 WUMSANEIEMTUUTYYINTNINIVINIG BHY 1 duRafne)

i 1
NMANSANENAU
001201 inwenwing 3(2-2-5)
Thai Language Skills
001211 mmé’aﬂqwﬁugm 3(2-2-5)
Fundamental English
001xxx vanandnill nguisinenmansuazadiamans 3(2-2-5)
001281 Aunagnseenmasne (liduniiein) 1(0-2-1)
Sports and Exercises
252111 UARAGHLAZ U 4(4-0-8)
Fundamental Calculus
256103 wilidoadu 4(3-3-7)
Introductory Chemistry
258101 Fmentesi 3(3-0-6)
Introductory Biology
258102 UURNI5TIINEN 1(0-3-2)
Laboratory in Biology
594 21 nuqenn
Ui 1
AANsAnEUae
001212 NATYIDING AU 3(2-2-5)
Developmental English
001xxx v Anw Ty ngaiviuywemans 3(2-2-5)
001xxx vanavAnwill nguindsenmans 3(2-2-5)
252112 UARAH 4(4-0-8)
Calculus
256251 PIAATIzA 1 4(3-3-7)
Analytical Chemistry |
261103 Handieas 4(3-3-7)

Introductory Physics
374 21 wiqein



001xxx

001xxx

256100

256200

255121

256221

256252

256253

001213

001xxx

256222

256231

256341

256352

24

Ul 2
= v
mensfnediy
nInwAEnw Il naudvmyweAEns

nnwAnw Il nguivdneans

PNMIEULILUITNEAT: UseiRmaniuayiiaminig
From Alchemy to Chemistry: History and Evolution
miﬁamimm{fﬂﬂf]mﬁai’mqﬂixmﬁmwwwLﬂ‘ﬁ
Communicative English for Specific Purposes in Chemistry
anAILATIEN
Statistical Analysis
LARBUNIY 1
Organic Chemistry |
LAALATIZN 2
Analytical Chemistry |l
ANUAANEYIUATILAZNITIANITATLATIDUATE
Chemical Safety and Hazardous Waste Management

374 21 wuwnn

T 2
aamsAneUany
AYIBINGUINIVING
English for Academic Purposes
vinaAnAnwvhly nguivineimansuazadnmans

B uUNIe 2
Organic Chemistry |l
wnilellunig 1
Inorganic Chemistry |
LTENE 1
Physical Chemistry |
mslessimaaiieniodle
Instrumental Methods of Chemical Analysis
374 20 wuwnn

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

XXXXXX

XXXXXX

25

i 3

AMANSTANYIAY
nsdeasnwndainguiensieneniddvnsmaad
Communicative English for Academic Analysis in Chemistry
ipilafunie 2
Inorganic Chemistry I
annsalnUdwmsumaiiaszilassaseansdunsd
Spectroscopic Identification of Organic Compounds
LANBUNIY 3
Organic Chemistry Ill
LASLTIRENE 2
Physical Chemistry |I
UjtRnsitemsiesginaeiivheiadesde
Laboratory for Instrumental Methods of Chemical Analysis

Juden
Elective Course
A uaen
Elective Course
391 21 wuqenn
Ul 3
aansAnwIUane

N13E0E1INTYIDINGUNINITUNAUINAIIUNINAL

Communicative English for Research Presentation in Chemistry

UfuRnsalietiunse
Laboratory of Inorganic Chemistry
N

Elective Course
N

Elective Course
el

Biochemistry

A ndonids

Free Elective

I UFONLET

Free Elective

59U 18 %UWNA

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

JUUN 4
= 1
A1ANTSANYIAY

FunnuazmHodesiumand
Seminar and Introductory Research in Chemistry
AINUSITAUUI QY93
Undergraduate Thesis
574 7 wiqghin

Fuln 4
=
nAnIsAnEIUang

nsHneusHEeRnUlussUTEImA
International Academic or Professional Training
annfafn
Co-operative Education
374 6 wiqehn

1(0-3-1)

6 NUIAH

6 WUILAN %30

6 NUIWAH



001201

001211

001xxx

001281

252111

256103

258101

258102

001212

001xxx

001xxx

252112

256251

261103

27

3.1.4.2 WHUNTITANYIAINTUUTYYINTNINAYINGG WY 2 Wil
i 1
AANISANEIAU
Vinwenwlng
Thai Language Skills
mmé’aﬂqwﬁugm
Fundamental English

nndEnwIaly ndudviInemansuasadinenans

Awazniseanmasnie (ldduniaein)
Sports and Exercises
wAARRAYAZIU
Fundamental Calculus
wilifoedu
Introductory Chemistry
Frvendosdu
Introductory Biology
UHURN1STIIN
Laboratory in Biology
374 21 wuwnn

FUUN 1
=
aAnsAnNEIUany
AYIBINGYRRIUN
Developmental English
nInmAnyIll nquivNyveans

mnaIgAnw Il nquivdsaueans

wARRRG
Calculus
ARSI 1
Analytical Chemistry |
Nandidosdu
Introductory Physics
37 21 wuq8An

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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Ul 2
= v
mensfnediy
nInwAEnw Il naudvmyweAEns

nnwAnw Il nguivdneans

PNMIEULILUITNEAT: UseiRmaniuayiiaminig
From Alchemy to Chemistry: History and Evolution
miﬁamimm{fﬂﬂf]mﬁai’mqﬂixmﬁmwwwLﬂ‘ﬁ
Communicative English for Specific Purposes in Chemistry
anAILATIEN
Statistical Analysis
LARBUNIY 1
Organic Chemistry |
LAALATIZN 2
Analytical Chemistry |l
ANUAANEYIUATILAZNITIANITATLATIDUATE
Chemical Safety and Hazardous Waste Management

374 21 wuwnn

T 2
aamsAneUany
AYIBINGUINIVING
English for Academic Purposes
vinaAnAnwvhly nguivineimansuazadnmans

B uUNIe 2
Organic Chemistry |l
wnilellunig 1
Inorganic Chemistry |
LTENE 1
Physical Chemistry |
mslessimaaiieniodle
Instrumental Methods of Chemical Analysis
374 20 wuwnn

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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R 2
MansAnegeTou
256498 nsinauluaaiulsgneuns 1 (Lidumiein) 2 ywhn
Practical Training |
NI 3
nANTSANEIAU
256201 msﬁamimmé’mqmﬁamﬁmswﬁ@ﬁmmsmmﬁ 1(0-2-1)
Communicative English for Academic Analysis in Chemistry
256232 wiloliuvsg 2 3(3-0-6)
Inorganic Chemistry |l
256322 anlnsalnUdmsun1sieseilaseasnansdunse 3(3-0-6)
Spectroscopic Identification of Organic Compounds
256326 WIBUVSY 3 2(2-0-4)
Organic Chemistry Il
256342 \PITINENS 2 4(3-3-7)
Physical Chemistry |I
256353 UjtiRnsilensesginaniivheiadesde 2(0-6-3)
Laboratory for Instrumental Methods of Chemical Analysis
256xxx A uaen 3(X-x-X)
Elective Course
256xxx uden 3(x-x-x)
Elective Course
594 21 nuqenn
7 3
aANsAneUae
256202 miﬁamsmmé’aﬂqmﬁlamiﬁwLauamamumqLﬂﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry
256233 Ufusn1sallietiunsd 1(0-3-2)
Laboratory of Inorganic Chemistry
256xxx uden 3(x-X-x)

Elective Course

256)XX A uaen 3(X-X-X)
Elective Course

411221 Al 4(3-3-7)

Biochemistry
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[

7 3
aansAnwIUany (Aa)
PLARLRIGE
Free Elective
I dentas
Free Elective
574
7 3
MAnsAnegeTou

nseinauluaniudsznaunis 2 (dunidiein)

Practical Training Il

JUUN 4
= v
A1ANTSANYAY

FUNULAENTITYLUDIAUNILAL]

Seminar and Introductory Research in Chemistry

endnusszauUsens
Undergraduate Thesis
37U 7 wuqenn

JuUn 4
A1ANTSANEIYane

ANNAANN

Co-operative Education

3(x-x-X)

3(X-X-X)

18 w28nn

2 NUIYNA

1(0-3-1)

6 NUIWAH

6 NUIWAH

594 6 WUWAR
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3.1.4.3 wHUN1SANBIEMTUUSYYIRTHUUAINTIINIIYINTSG

TR 1
AANSANYIAY
001201 inweznwlng 3(2-2-5)
Thai Language Skills
001211 mmé’aﬂqwﬁugm 3(2-2-5)
Fundamental English
001xxx vineAvAny il nguivineimansuazadnmmans 3(2-2-5)
001281 Awazniseanmasnie (ldduniaein) 1(0-2-1)
Sports and Exercises
252111 uARAGHLAg U 4(4-0-8)
Fundamental Calculus
256103 wililosdu 4(3-3-7)
Introductory Chemistry
258101 Frvendosdu 3(3-0-6)
Introductory Biology
258102 U URNSTInen 1(0-3-2)
Laboratory in Biology
374 21 wuwnn
w4 1
aANsAneUae
001212 AYIBINGYRRIUN 3(2-2-5)
Developmental English
001xxx vanainAnwialy nasdviuyvemand 3(2-2-5)
001xxx vanadnEny il nguivdeumans 3(2-2-5)
252112 wARRRG 4(4-0-8)
Calculus
256251 ARSI 1 4(3-3-7)
Analytical Chemistry |
261103 Nanddoedu 4(3-3-7)

Introductory Physics
37 21 wuq8An
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Judn 2
= 1
A1ANTSANYIAY

mAINAN NIl naulvIyweeans
a = ) Ia [ s
mneIvAneialy nguivdeuaans

PNNTEULSHUTSNEAL: UseTRmansuariiannis
From Alchemy to Chemistry: History and Evolution
nsdeansnnssnguiite mguszasdiannznaai
Communicative English for Specific Purposes in Chemistry
anmLATIZI
Statistical Analysis
LANBUNTE 1
Organic Chemistry |
LAALATIZN 2
Analytical Chemistry Il
AMNUADAAENIILANLAZNITIANITASANEUATIE
Chemical Safety and Hazardous Waste Management

374 21 wiqghn

Fuln 2
=
aMansAneUany
ATYIDINYHINIVINIT
English for Academic Purposes
nnvAnyIill nquiviivetmansuazadinanans

LABUN3Y 2

Organic Chemistry |l

wetunid 1

Inorganic Chemistry |

LILENE 1

Physical Chemistry |
mwsginmaaiiieededle

Instrumental Methods of Chemical Analysis

S94 20 #UWAR

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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w3

NMANISANENAY
nsdeasnndinguiensieneniddvnsmaad
Communicative English for Academic Analysis in Chemistry
wnilofiunid 2
Inorganic Chemistry I
anlnsalnUdwmsunsiteseilaseasnsasounssd
Spectroscopic Identification of Organic Compounds
AdBUNIY 3
Organic Chemistry Ill
I sAEng 2
Physical Chemistry |I
UjtRnsiilemsiesginaeiivneiadesde
Laboratory for Instrumental Methods of Chemical Analysis
Auden
Elective Course
Auden
Elective Course
wiAlANISWEENLaYNITLENa ST 1L ioN TRz adl

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

594 24 AUYAR
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7 3
aAnsAnyIUang
256202 mif?i'amimmé’aﬂqmﬁ'amiﬁwLauamamumqmﬁ 1(0-2-1)
Communicative English for Research Presentation in Chemistry
256233 UfuRnsletiunie 1(0-3-2)
Laboratory of Inorganic Chemistry
256xxx Auden 3(x-x-x)

Elective Course

256xxx v Laen 3(X-x-X)
Elective Course

411221 Ll 4(3-3-7)
Biochemistry

XXXXXX BLAIGRRIGE 3(x-x-x)
Free Elective

XXX Avnaenias 3(x-x-x)
Free Elective

XXX VNN TEAUTUTINANY 3(x-x-x)

s 21 wdaena
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JUUN 4
= 1
A1ANTSANYIAY

FunnuazmHodesiumand

Seminar and Introductory Research for Chemistry
AINUSITAUUI QY93

Undergraduate Thesis

wiAszideaUnlnsalnd

Spectroscopic Methods for Chemical Analysis
I NADNTEAUUTUTHAN A

S94 13 w28nn

JUUN 4
=
nAnIsAnEIUang

nsineusumssrnaulus1sUssine
International Academic or Professional Training
anfafine
Co-operative Education
37 6 wuq8nA

1(0-3-1)

6 NUIAH

3(2-2-5)

3(x-X-X)

6 VUILAN K30

6 NUIWAH
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3.1.5 AN85UNYIIEIU
001201 inwen w1 lng 3(2-2-5)

Thai Language Skills

anuddyuardnunzveanwilngluviundsaulng warlugiuziniesdionisdoans
L%uiﬁuﬁmmmiﬂizmmﬁmﬂiim'i'maﬁaaEJ'Nﬂ%NGU’JNMmﬂMmEJ WeUsziandedsiurinasie
ddnvseilind Ugnilsdsmidearuinnise sudninurnsieneinsaidenifiofansannuands
1sufad uazlngianizegsdinurviennuietestudsenlng daslanluudunsingg (iaswgia
n1sklles an1nisalingg) aualddunisimuninyenstdnwilng newiuinyeniseukasn1sen
Huddny

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 AwSanguiiugiu 3(2-2-5)
Fundamental English
neiaInsilin e Sinquitugi nawe n1senu wegheansalientsdoanslu
UTuneinee) Tunswssuimdmsudiaulan
Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 ATYDINGWRRIUY 3(2-2-5)

Developmental English

nslisuANuImsiune Singu Fsanmnsaugnileiinuesusina luanissud 21
wagnsaunludunsile nsue n1seu wavhwinsel Lﬁdﬁtfé’fﬂﬂLLazmmmﬁamﬁm&aﬁLLﬁﬁq
vodanfildluuiunfiiedesfiuansiaiu

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.
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001213 AYIBINYIAVING 3(2-2-5)
English for Academic Purposes
NSAAUTINYEN1YIDINGUYIALLEUTINYENITEIY NITRHUNUY LAaNITANYIAUAIIT
nsluniseseudidmsudenalan
The development of English skills with an emphasis on academic reading, writing

and researching in preparation for a global society.

001221 ansaunAansiensAnuAuat 3(2-2-5)

Information Science for Study and Research

AUNNTE AUFIAYVOIEITAULNA UTZLANVOILNAIAITAULNA N1TLUD LIS
asaumaing mslimaluladasaumauaznisdoas mssviviudeuazansauma nsdnnisamg
maiden msduasedt uasmsiiaueansaume sasnaumsieiuaisliiiFouiionadfa uaslildely
msldmarad ey eanu Jedmduazninyarouruiu

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

students, diligence, patience, honesty and gratitude to the country.

001222 N FIPULASINUTTTU 3(2-2-5)
Language, Society and Culture
mnuinlufeiunw wagarmditusseninanuiiddedinunay Jansssuiarsan
Tansimivnadinunag Saussauflasfoudiuniy fanwmaniudydnual Taseadmisdsauuas
Susssulupnumnglndfidatunsuay msusisusaznisldnululaniunsuwau
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 AauzluiinuszdnTu 3(2-2-5)
Arts in Daily Life
Huguaus Wilaluaadnuauzilowiu AUNNIY AMATLATAILLANGIT SINN
v v 6 J [y a | 14 I aa a 6 £a 6 a 6| a 6|
ANNANITUETENINNTY YafaunssuUseaneneg lawn 33nsfad Ussenddal virudad landad lan
viruAad way Aavsdeadelvy Ineriunisivszaunisainisaunisnin wazn1smaasslinaudy
HugIuvesFaUnssHUsTLANA1Y Wensiam Aws 1k waensugnilesatioansgunios Naiunse
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LY a !

thuszgndld Tidudselowd Tunmsduduiinsediu wasduiusiuuiunee idluseduiie du
uazanale

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 AnuludIufvesTin 3(2-2-5)

Life Privacy

Ufsauazanuiiugumeiuaududius udnavsuyveru nranevnediumi
Hudwsh anuuduiduteya fuguam suiegorfouaziavanu sumaluladasaumna ns
fvngansanududns anududnsiluiinlszsiiu

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 W Inluyaavia 3(2-2-5)

Ways of Living in the Digital Age

Wanvinwauamnsalumslide msldgunsaineufiumes uazqunsaldeasusvinn
199 MTEUAY AATIER Useiliuen AvSuarn1saineassd  asentinineasussiuuwazAusuRavey
%amu@iaé’mumﬂwqaﬂﬁumiﬁlami

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 AURTIDMEANY 3(2-2-5)

Music Studies in Thai Culture

AnudnumziasiaunIsresnuaiUssande 1iaTe sauisunumuiig auen
AuaUNIEN LA ANNdAYAadIRLLaE TRIUTTIY

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
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001228 ANUFUAUUBALTN 3(2-2-5)
Happiness with Hobbies
WUIANAIINEY mﬁﬂizﬂauﬁugmmaﬂmia%ﬁammqﬁuiumiﬁﬂLﬁu%“"m NSANDEN
a¥uassd mMIsaiasinanuInnueiisniiieduaiuruguluiiauasdny
Concept of happiness, basic elements of happiness in life, creative thinking,

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

001229 Yindies iiladdu Fiedidlanuvane 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life

1%
=2

af nsrEnaseanumuAULes AuAANLvIelunsliTin n1s3anfuilegduedednis
nsquasisuainuidnvesau nadileanudnindnvesdu nsddafeuundudinuiasugio
Sanusssusazaumindey mﬂ%%"?mLLawTN'lui'auﬁ’Uﬁﬁuaﬂwa%aasiﬁ

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 Vv Tiniioldnediedudinuses iy 3(2-2-5)

Philosophy of Life for Sufficient living

mmiﬁugmlﬁ'mﬁw%’ﬁnmﬂLLasLLmﬁm lanyied Faviau USgndin wagidnisanidudien
UsEaunsaldunsIn e maamu‘fjaé’]’w%aL'E"auisuﬁaiwasiammﬁwL%ﬂiu%"“mLLazmulunﬂﬁamaaﬁﬁ
Foidos leUszndlilunisadieassd faun@iandganm Sussloviuasauarodny

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 ﬂgwmaﬁugwmﬁaﬂmmw%ﬁm 3(2-2-5)

Fundamental Laws for Quality of Life

ﬂgifimaﬁLﬁaaﬁaaﬁUﬂmﬂww%immaqﬁﬁm LU ﬁw%%uﬁumu ﬁw%muwwu 3YFIIUNNT
1%@1‘148@@%1461 ﬂg]wmam‘waaumﬂﬂwmﬁ ﬂgwmaaunﬂaamm ﬂ{]mﬂEJ‘VlLﬂEJ’JGUE’JQﬂUﬂTimJﬂiaQ
AaUIusITU TININYUUNEDUY ‘1/1LﬂEJ’JSU’eNﬂUﬂ’]iWGJ,JUWﬁFTWJﬁHV] 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.
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001233 Inafudszeaulan 3(2-2-5)

Thai State and the World Community

auduiuSsEisssmalvefudenian meldnsasuwladurisaasine dus
nouadelvdaufsdnulutagiu wasunumvadlneuwnilan saossuwnliuluowian Msussanald
mmilﬁamiﬁwmmul,aa N3 luTIneg19lANGITH LLazmiL“fJuwaLﬁa\‘iﬁﬁ@mﬁwaﬂﬁmﬂwaLLaz
depulan

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.

a

001234 miﬂﬁiimngu{]zgmwﬁmﬁu 3(2-2-5)
Civilization and Local Wisdom
91595550 lugARN9Y I s 30WIN Useinal iSnITY ARATe Qﬁ‘fjiyzyﬁﬁaqa'u
waEN15ausNY dunen LLazﬁﬁquﬁﬂﬁgzyﬂﬁmﬁu
Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

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

001235 N134dla9 LATYENY uazdaa 3(2-2-5)
Politics, Economy and Society

a o L IS

AUVLNULALANFUNUSVDINISIBY LASYSNA 9N ARININITNNSIElBIsEAUaINg

o«
o v w

ﬂWiLﬁaﬂﬁugﬂu nLilpslaznsUsumvesUssmaiauLaz AUl nsunaseslsemalny syuu
wisughalan HansenuredlanIATwUnInATYgNa Lﬂi@gﬁaﬁugm MINAULATETNILALHIANYD
Usenelne ayudfudeny dsmdneniiugiu nsdasedoudien msdanaimadiny dnvuedea
londnuaidenalne wdensuszgndndnin eldlunisdsadiinliegsenldnunszualanuanis
Wasuuasianiades wswghakazdian Anuduiusvasszuulandulssmalne

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.
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001236 N199AN1SN1ALTUT IR 3(2-2-5)

Living Management

ASuazsinue eafuunum wihd sssuvAvesuyud uartadugaiudsanidedy
luFindanusuiinveu aanfn uazvinviuimunsmamemansuazmalulaglunsledinlniuade
SNl undnAMEIINITSTTU suimasduimhunanmatnvedlanlumnissud 21 4
Fudusesiunumilulssrnuendounarusenaulan

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 VINweTin 3(2-2-5)

Life Skills

A3 UNUIMWTG warAusuRinveuienseunsa wardean n1sususdtunIs
WaguwUasvesdeau invediauazednnisaluanssed 21 WnvglunsBangu waznisuiudn
VINWeAIUANATINATIALALNITAIMUATANIATINUBINULY Vinwen1sassufduiusludiauayludeny
Ffansssu Fnwensdiukandnuas SURnve UReNaKEn wazvinyen13asen Nediuazn1suiaveu
et

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

001238 M33wiviude 3(2-2-5)
Media Literacy

Y

Y 1w oA aa v a o v = = ay
ﬂs%‘U'Ju‘ﬂ'ﬁELﬂqﬂuaaiuq@ﬂﬂwa llﬂ'ﬂ']llgﬂ']qllLGU’]GL‘UIUWQ‘H{]NaﬂﬁgthﬂJaﬂﬁ@ Wﬂ@{]ﬁ@
A

Anwn lown wne1ed dygzenans wuifnnislavan Auanvue wardvdnavesdesivaty uay def
saveesgansiiumieutudeutazssinndinaldednaviviuanumsniifndulugeiag iy

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.
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001239 Amgghihiuausn 3(2-2-5)

Leadership and Compassion

Auddgveiy ginluanissei 21 maSeuimeanusn nslddinmennusn ms
3 = Aa = a vaada o a a PN Id [ a
Wuwalan wallosna ﬂﬂ‘lﬁﬂLLU’JUQUGW]@IUﬂﬁ‘VﬂﬂﬁmﬁlILsﬁﬂﬁ”lﬁﬁaw%ﬁ’]mﬁﬂLU‘L!LLU’W]’NI‘LJMWIWN
VDI

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 AURIRZTUANLUTINUSE 1T 3(2-2-5)

Western Music in Daily Life

FUVISENMNIIAUAT 83AUTENaU 1AT9ETe wavemaisveInunIngIunn Usennveun
wasluTinuszdriu vdnnisinsaluazduvumianun’ nsvuiunsuszgndnisauningfunnly
Pinuszdriu

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 N3AALTNASNATIALaZUTANTTU 3(2-2-5)

Creative Thinking and Innovation

nsrUIUNMIITRLILIRNTSH I5n1sidnnadnlagnauarAununmitvestym nsasng
LaZNISERNLLIAIINAR NM3asduwuUTesduAMsoUsnIs nadeuluawINIsuasiiutoya n1saiy
r}hmﬂ%%mmiaaﬂLLUU/a%N/ﬂ/lﬂaam};ﬂ pg1esInsaziiusyansam msviaulrdnsalufiuau Wi
#1971 N133ZANAINARN N1SFnaula NIl AT NETIALAZNITIANITAUAINTALES

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 wadnnguuaznsvirnuiuiiy 3(2-2-5)

Group Dynamics and Teamwork

WOANTTNA199 MAIRUNGANTTUTINNGHN NTHAUINITVBIENBAULATEY YoINgH
Auwndeuviiafigg veangu nmsitifeadestunguuesyana msrdesnungy nsidsuiinuaives
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ngu Msdeansnelungu Uuuvresnsvhauduiin uums msadafiuany wazieieris Ay
Sundlsduideaiuresngy JadofiduaiunmsimmiduiuuagfinnsufiRnuduiy

Various behaviors regarding grouping behaviors, development of group
characterization, group’s environments, interpersonal relations versus group involvement, group
persuasion, change in group attitudes, intra-group communication, teamwork model, guideline
to create Team and Network, group unity, factors enhancing teamwork and practice of

teamwork.

001252 WLIAITANE 3(2-2-5)

Naresuan Studies

NTEIUTE TRAULAINTTULTAITUNISY 34:\‘1Lﬁuﬁﬂmwsziwmzﬁaﬁﬂ‘umiu’%mﬁwmi
uruAUluEE9Y U 1assRe enunaznisinsssmafiasvouliidiudndnuaivesaulnefifeuszasd
TuAUA199 WU NISUEIMIANINS  AULTTETNEIEIN AUNAIEY ANULEEARE AuTedng way
ANUDANUADN TR Uaynn

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 mMadugUsznounis 3(2-2-5)

Entrepreneurship

nsuuinislunisugusenaunisssia laewiunisAumusuinuAalviniegsia n1s
Usziulemalunismsanslnl wagnsizugsialnmdleeiunisseygshalmimdululiuasnnsussiiiu
Arwegsenvosgsialvitu mylieseidsiarseudidalunsdndugsialnddy ouganunad
ﬁ]’]ﬂmiﬁ@&g\iﬁjﬁﬂwﬂ aulduiueuiiieides LAZNANTTUYDIRUTENBUNTT WUz LuNDuTNg L)
ﬁgﬂéjﬂumiﬂuﬁﬂ‘ixﬂaumi LLazmmL%'aﬂmﬁuawﬁmﬁ'uﬂ fiiieades wIetnenenisusenounis
uawiusiinggsna nagnsiilonuegsenstnaddy

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.
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001271 uywdiudanndon 3(2-2-5)

Man and Environment

SEUUTLIALAZANUTAINTAIENINFININ AUFURUSTENTNUYBINUSTIUYIR LAz
sruulinauins madsuuUaslassaiiuas sy sy wefidmanssuRedaunden YaULIANITIad3U
vanzveslan Msasuiasanimaiiennia Wivsnenswauniiddu a3ussmaunndouuazng
a¥1@ndndinuazanunsemin uazn1stausalunsdanisdaindon

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 ﬂamﬁama%aﬁaumvsi%’juﬁugm 3(2-2-5)
Introduction to Computer Information Science
Faunsveuvaluladaeuiiamesainedntadegiunazanudululivesnaluladly

UM BIAUTENOUVDITTUUABNTIABT 815alls gavauds Jeyanauiiames 350159191uv89

ponfiuposiugiu svuuieietne wietisdumedidauasnsussandldau mudsdumsldnuszuy

nMsdamsdeya sevvansauma Waunsudwinaudaluf@ waluladdenan nsiwounsdeniaiv ns
ganuuUwasLIU Bvwavesmaluladseuyuduasdiny

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 ALnAIERSLazaRAlUTINUTE I T 3(2-2-5)
Mathematics and Statistics in Everyday life
anufidesfumendnmansuazadnluinusedriu Ussnoudae msfaluuinsiia

$1199) AsmRuRwazU3ins masmuan® fls andeusian rende wazdiuan Juneulunis

dmnteya Bosfununadeya msleneideyauszmstiauedeyailowiu iy uay
nssnduladsetnidosdu

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.
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001274 guazasialluInUszaniu 3(2-2-5)

Drugs and Chemicals in Daily Life

mmifﬁaqé’ummmLLazLﬂﬁﬁmsﬁ Tawuns wandaaiasuenms suduedesdioniasy
grananulnsfililudin Uszdriuiiferdesiugunm aensumsdenlduaznisinnisiieliiAnan
Uaensieiuaunmuazdanndon

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 9IMNIUALINTIN 3(2-2-5)

Food and Life Style

UNUMUaAMUEAY eI luTInUTEI T TMUsTIILAs N ANTIUNIIUSIAADIMNT
lugiiniasneguedlanuazlulssinalng sudadvinavesensesssuielssinadonginssunisuslan
woilny Laﬂé’ﬂwajl,l,azgﬁ‘ﬂzymuﬁmmmiéuaﬂm mMadenemsiivingauseninudoinisvedsinie
pnsvaden dayaUseneunsfinnsundendesims waremnsuariitinfunisdsuuladuga
Tamadmd anusseviin uagdnvaannden

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 nasunazimalulaglndsm 3(2-2-5)

Energy and Technology around Us

A fiug i undsuLaseluladlndi fuveamdsanu ndanulwil ndsu
Fawmds ndrumaden waluladuaznisuslaandany msuslaandunumiedey anunisaindany
fuannglandou anunsaiiiiedesiundsnunazinalulad mseydnumdanusgisiidusan nsld
W§Iueg a1 MawienaundendnunsUAs L Uas NSy

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

issuers
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001277 NOANTTULYWE 3(2-2-5)

Human Behavior

AnudifeafungAnssusyed Tusudisg Wy wwiAnAeadunginssy flugnuma
FinmvesngAnssunaznalnnsifanginssy nsilaRduudyye aund wararsiifendestunisilad
N1550% Feu3 A1ud wazn1wt wndlygiwagaiiuaainniuaieg nganIsuuyednisdeny
wofnssund suamslesginginssudug Wemsuszandldludinusedntu

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 FInUazgunm 3(2-2-5)

Life and Health

FIAUALNANTTUGUAIN N1TQUALAZASIUATUFUNINVBIUAAEYI9TE TIUDINIT
Uszgnaldmnuiuassinuzilenswamuiannmdinesnasieliles

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 emansluTinusedniu 3(2-2-5)

Science in Everyday Life

UNUMTBIN AR SLazAlLLAEN19AUTININ NNEAN KAZYTAINTAIUINGNY
Ineransvedlaniesruuiiieadoeiuiinuseafu Wud Sdtinwacdcnnden wil ndsnuuaslndh
msdeansinsrunay gaienine lanuazeina uazanuslein meimermansuazimalilad

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

and the new frontier of science and technology
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001281 A kazN158NN&INTY 1(0-2-1)
Sports and Exercises
NsLEUA MIeendneliialauaseaNTInNMNNENY UarNINAFRY
AUITDNTNNNNNY
The sport playing, exercises for improvement of the physical fitness and physical

fitness test.

252111 LARANHLAFIU 4(4-0-8)
Fundamental Calculus
aflauazaduseliovesilsidy eyfudvesiladdunaznisussynd warseyius
USriusuasilaidunagnisussend wellansmuius aunsdeouiudsusunils uuuuendudsls
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 LARAH 4(4-0-8)

Calculus

teAunew: 252111 uAaAaayag1u Fundamental Calculus

szuuRiadets aun1sdefudaaiy Uiiuslinsauuy dunse ssuiu fn eyitusdes
UiudvanetunaznisUsrend drduuareynsuressiuiuaie eynsufids sunsumdioes

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

ANNMNNY VO warUselevuvedivada seideuisnismeada n1siauuiliadng
daunane wazn1sinnsnszane anutazdu duusdy nsuanuaseuinduvesanysduwuuly
seillosuazsioilosunsvia nsuanuawesIaiA MIUszNAALAZTIAGB UALLAT I NTIATIZN
auuUsUsulesdiu mslengionnssuazanduiug uavnmsnaaeulaiddes

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

hypotheses, elementary analysis of variance, regression and correlation analysis, chi-square test
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256100 PNMTauLTLUIT AL UseiRemansuagddauins 1(1-0-2)
From Alchemy to Chemistry: History and Evolution
UsgiRmansnisiauusuussinuastinaunsuussiniididy Iamnnmsvesnisaunsuys
swmgivuadl sz iRtniedinddnluein unumvssineillutiagiulazeunan
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 wiiidaad 4(3-3-7)

Introductory Chemistry

lAs9as90znau M1519519waauTRveIsR Wusziall Usunaasduius vaauds wiia
YDANAIMATAITATaIY aunaLAl gauvnarans saudtansiadl el wiiduniduavansiiluana
\nfidawnden msUsznevvessnvamanuaslanenauddu nllgnamngsy wasiaiiiandes

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 mMsdemsmwdinguiloingUszasdianizmaiadl 1(0-2-1)
Communicative English for Specific Purposes in Chemistry
Anfla-yantwsengulneiunisesnides nsldddnd d1uiu uazgudszloaiile

IngUsTasANIaInINISHayIvITNTinIAd
Practice listening and speaking English with emphasis on pronunciation,

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

chemistry

256201 N3FeaINISINguilon1TIATEIARIINTAT 1(0-2-1)
Communicative English for Academic Analysis in Chemistry
?Jﬂﬁa—mﬂmmﬁﬂﬂqﬂmL‘ﬁumiaqﬂmm ATIATIEN NTAAINN LAZAITUEAIAINM

Anwiu e Tmguszasinmivnisedl
Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to chemistry students
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256202 nsFeanInwISinguilonstiauerauNILAd 1(0-2-1)
Communicative English for Research Presentation in Chemistry
Andnauenanunsduai vienanuidefiisrdestuaniviadidunvidmnguld

98131lUsEANTN N
Practice giving oral presentations on academic research related to chemistry with

effective delivery in English

256221 PIBUNIY 1 4(3-3-7)

Organic Chemistry |

Seiadunou : 256103 nililoedy

arwdidesiuinatuleuiladunasiusyluaUsznaudunid mesuunuagnisen
Fovesansusznoudunid vdnmninlassaaslowuud velnueddy Usngmsalleluwesuazamesle
il wiavesfATenalidunid uavansisduns nsuaninalnuesufizen UfATemsunuiiuazUiizen
mMsudauumfusudui Uiitsmaiuuuensueulidud Uiiteneentindunasidndu

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 LATBUNIE 2 4(3-3-7)
Organic Chemistry Il
0sAUNeY : 256221 1ASBUNTE 1
Uiisensunuiinagyfisonsifuvesansuszneuaifueia,  UFAToNIsLNLAN
munisieara1susuvetasusznauasuelia arsusznavelsunfnuazufnzen ansewmelsleman
audRnarUfAse e stiliana nsduaneiansuseneudurididesiu
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 GHOINVEER 3(3-0-6)
Inorganic Chemistry |
lnssasnseznou ngufiusiadl lassasimdnuazlnsead1aluanavesvouds auuns
wazvgunau dydnualveaney UiiseInIa-wua
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Atomic structures, chemical bonding theories, crystal structures and molecular

structures of solid, symmetry and group theory, term symbols, acid-base reactions

256232 wilelluvsy 2 3(3-0-6)

Inorganic Chemistry |I

LASUBITIANLNANLALTINNTIUTTULAILIN LATlvesansUsEnaulavasfluduy naln
Uisevetansetiunsd arsusenaulansdunid n1aAseansusenavetiunsdgmenatinnisauniy
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 UuRnsweilietiun3d 1(0-3-2)
Laboratory of Inorganic Chemistry
IdsAuneu : 256232 wilatiunse 2
UtRnsReaiunsduaest inngiasuszneuailetuwidmemaiamaaninga
Y
Laboratory concerned with synthesis and characterization of inorganic

compounds using spectroscopic techniques

256251 WAIAATIEN 1 4(3-3-7)
Analytical Chemistry |
Sradurion : 256103 wilifosdu
mMsduiogsuarMasnmogsneun Ty adanliluaifiasest msinse
Tnethwmin SieseflaeUsnnsisenaudenisnmsnnsnua mslnmsauuunnazney mslmnsm
WUUARESUTENDULTIRULAE NS IIINSAIANTG
Sampling and sample preparation before analysis, statistics for analytical chemistry, gravimetric
analysis, volumetric  analysis including acid-based ftitration, precipitation titration,

complexometric titration, and redox titration

256252 WIIATIEN 2 4(3-3-7)
Analytical Chemistry I
FuUsAuneu : 256251 iAsg 1
nsuenansiieg1alagisnsatanlesiiazatsarnsainsewavade Islasunin
A5 feg199e Wy Tasunnsfinszarviaziiouns Tasunlnnsfluuupeduinazlasuiln nsfedn
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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 ANUADANENLANLAZNITINNITATALIDUNTY 2(2-0-4)

Chemical Safety and Hazardous Waste Management

Srdadurion : 256103 wilidosdu

andasadomandl 1iun doyauazauantifsiuasiaiidunste enaisteyanina
Uaoadeniuail gunsaldesiudunsediuyana ssuuduuniasnisdniiuasiaiiuazvesdssunsy
nMseenLUUTBsUftRnsienuUasndy Wudu nsdanisiitedesiumaingtAmmainasiad Téun
szuunsUsuidukaruimsdnnisainudesiuansiad W URNLEULAENTTEIUMARNAYAINaI LAY
Sunsne sruunTUIMIsdaniseiRug uagsruuniInIradeuAlulasafe uenanidisinds
N353 0N RTRgduns1e nizs1vdndininudasndy a1drouidenazaninuwinaeulunisvinau
WINSFI ISO/IEC 17025 11Rs§IUIIEANNAINIT0veRUURNIadeU wasiealfuiRn1sasuy
gy wag 1SO 9001 izuuﬁmi%’mmi@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 ISO 9001 Quality Management Systems

256322 annsalnldmsunsiaseilaseasieansdunse 3(3-0-6)

Spectroscopic Identification of Organic Compounds

FUIAUADU : 256221 LASidUN3Y 1

unidentuaunlngalnd nsimszilasassansdunidiamadansaninsalng
loun dansliloan-ddilaaiuninsalny dunsusaanlnsalnl srunuanlnsalnl daadesuun
winslauuudalninsalnl didnasouatuslauuud uaviuaalnlnsiams

Introduction to spectroscopy, structure elucidation of organic compounds using

instrumental spectroscopy techniques such as ultraviolet-visible spectroscopy, infrared
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spectroscopy, raman spectroscopy, nuclear magnetic resonance spectroscopy, electron spin

resonance and mass spectrometry

256324 LAINANA NS TTUYR 3(3-0-6)

Chemistry of Natural Products

IdAUnNeY : 256222 LARBUNIE 2

ANUAIAYVRIETHANAUINTITUIIR NMTTMUNNGUNEN S UTETTUAIALTTVIF AT IEY
NSIATIEAATIAT B INANA 9IS IINYRLALATN NN Taaadl warn1sURan A ugsTINIRLY
TgUselovy

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

IdeAUNDU: 256221 LATIBUNIE 1

n1sduunarsusznouluiy nsussendnssuiumaaiilunisuenaisuaznisvinasiva
U3avs Anngilassairmaaiilasmadanisaningalnd msfuuplassaiavesasiuenldlag
NITUIUNINIBAL NITANYINTEUIUNINNTIFRATIB RV STILLaNa Y

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 WPIBUNIY 3 2(2-0-4)

Organic Chemistry |ll

IdeAuneu : 256221 1aLiDunNIY 1

nouijpesivialsluana Ufisenneslendn Ufiserlelaauenndu UfAsedianinsly
Aan N33R nikuudnuningln U§se1veseyyadassuasinlawni n1sfinwiuazesuienalnues
UfAsealidumse

Molecular orbital theory, pericyclic reactions, cycloaddition reaction,

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

study and description of organic reaction mechanisms
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256327 a159unIduarn1sUsesynAltluaIingss 3(3-0-6)

Organic Compounds and Real-Life Applications

IRUNDY 1 256222 LATIBUNTY 2

UnuImMLagntivesasBunidnsssumdnarnsdaaseiinuludinusednu
asdurEa i Tansy weznsUszendldlugramnssuduuuiniivesusana Idud arsdunislued
et ansduvsiisigrinisTanmiinulualnslnglumandvingwagnisnmsunmg a1ssunie
TUAEMINTTUNSINUNAUNY aNTBUNSTIURAIMNTTUDIMITLALNITNYAT

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 WILTaENE 1 4(3-3-7)

Physical Chemistry |

Arifafunieu: 256103 waiidesdy

audRvesulia noufeatvesufia usinseinszuinsluianavesuia uwaAafsiugn
ﬁwamam%uazmiﬂizqﬂﬂ%’ ﬂ’]iL‘UgEJ‘LJLL‘U@WI’Nﬂ’]EJﬂ’]WSU’eNa’liU%Ej‘Vl‘é ANUFAYDIATNANDEY1948
WNUEIINN1AYDITEUUANSHANLUUABILATANDIAUTENBY amal%lﬂﬂmﬁ

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 LPILTWENE 2 4(3-3-7)

Physical Chemistry I

FuUsAuneu: 256341 aIGNENd 1

JauAIansiAlkarn1sUsEendly vanniskasnsussgndldvemauaiouiy audanis
e 1Eun nsunssiy anuviawazmsihanudeu wifuialdun useiia stuuvesnoaanes waz
nseaduy

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
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256352 nMsleTginaadfeiedadle 3(3-0-6)

Instrumental Methods of Chemical Analysis

IR UNDU: 256252 LARALATIZY 2

wdnn1svesnsilaimaniifoiaiesile nquiuaznsuszendliiadesiionts
aninslnlowns wu dansilloan-Aadaannsinlauns N15150uaU0Ia1T BUNTLIA DzAOU
finwevresniuaninsinloued uazdudniindduifianarauiawninsalnd  wndesionslasunlnn
57 1w uialasulnnsiuaglasuiinnsivesvalaussousas

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 UftRnsitenmsliengimaaiifeiaiasilo 2(0-6-3)

Laboratory for Instrumental Methods of Chemical Analysis)

Atiafusan: asgaIudy 256352 MeTzimaeiimeiniosie

Ufsansdmiunisussyndliiaiesileifiensiiasgsiniaai loun 1a3eailania
alnnslulouns wu dansthloan-3d0aaunlnslnlamwns n1513090a9903817 BUNTILIA LAz
axmoudnuavgesniuauninsnlawes wissdenndasinlnnsi wu uhdlasulnnsfluay las
wnniTvesvataNssaurgs lWsunsumeuiamesdmiuianisteyaidalinsgy

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 \AlgnaIvnTIy 3(2-2-5)

Industrial Chemistry

mmiéfmmmuiiﬂmuqmmmiwh\‘i6] Lsﬁuwé’ﬂmiﬁﬁmm‘ﬁugmmaLﬂﬁqmamnﬁu
Wiedlnuagirssuddndmiumaianlulssnugaamngsy

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
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256423 N9AAATIZINILALIDUNTE 3(2-2-5)

Organic Synthesis

IdsAuneu : 256222 LaTBUNIY 2

nanunaeikazmatialunsdaaseransdunsd Snsdaveuluanalunisoeniuunis
duagriansduvisd madeuvyiladdu msaeiuseseninaesueu-asueu viuntoslualidunid
F9LATIEN NMIFUATIFAUVVOFLLINT N1TODNUUULAZEILATIZNENTOUNITRE19Y

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 AilLazN15UsEYNALTURIs NI IUTTY 3(3-0-6)
Chemistry and Applications of Transition Elements
IsRuneu : 256231 wndlatiuvse 1
1AHIYD9ETUTENBUVDITIANT BT 3331‘171’5&6191LLauVIﬂuﬁLLazLLaﬂmuﬁ LagnIs
Uszgndld unumvesansuszneulavedunsglunisidusiussufisen
Chemistry of transition elements including lanthanide and actinide elements and

their applications, roles of organometallic complexes as catalysts

256433 ildaneliuvsy 3(2-2-5)
Inorganic Material Chemistry
Fdsduneu: 256231 wnllefiun3d 1
nsduasiziuaznImanvauzianzvedianetiunid  autAnelidiy  audRudndn
audAnsgedu audRlaaznsUssendly 1uidelagiuvenalifanetiuvsd
Synthesis and characterization of inorganic materials, electrical properties,
magnetic properties, adsorption properties, optical properties and applications, current research

of inorganic material chemistry

256435 wnlvesgUTlilanalaviyuLges 3(3-0-6)
Chemistry of Supramolecules and Sensors
Fwdedunew: 256231 alletiun3d 1
fonuuazaruiiugiureaaiiferiugunlana Taeesfiudunaznisdufuuuuul
nauaNazgNNRLa SunsisevesgUTliana msrmmiiues Teadidulossuuin Teasidulosouay

leadlaneUn watadmiunsiieseigusluana suninsmatnmviuveslead-nas 1asedde
szaulaana nsUszendldgusluanaduwuees
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Definition and basic knowledge of supramolecular chemistry, coordination and
the lock-and-key analogy, supramolecular interactions, self-assembly, cation-binding hosts,
anion-binding hosts, ditopic hosts, techniques for supramolecule analysis including

determination of host-guest binding constant, application of supramolecule as sensors

256436 wiallan1sianyazianzeasUsznausiunig 3(2-2-5)

Characterization Techniques of Inorganic Compounds

0sAuneu 1 256232 waloliumn3d 2

NN EBMzIanIzYea1sUTEnovetunidlaumallaniee iy sansililolan-3a
Daaunlnsalny vigeewsawud duedosuunudnslowuud Sidnaseululasalnd suvsisnain nsa
17 swuanngalnd nsiesizinieauiou wagsdliladidnasouanlnsalnl waztondisdnn
wil N

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 BHESIEREIEE 3(3-0-6)
Advanced Physical Chemistry
Antadurion : 256103 wfidowiu
anuimthludagtumanafidsiidndlumdemnauslioulnousiazUn1sAnuienal
wiloufiu 1wy saumans wilfiui wdivesuds Sunsisevedluana nvurunaseufAzendouas
waziadlguslianans
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 LAiAausiy 3(3-0-6)
Quantum Chemistry
Fendadunon : 256103 infiilodu
nauireudy aunisusefused lelasiauesnen exnouiiiivanedidnnseu nsieiin
vadluana awnlnsalnlvesduiana
Quantum theories, Schrodinger’s equations, hydrogen atom, many-electron

atoms, formation of molecules, spectroscopy of molecules
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256444 QUUNAFNANT 3(3-0-6)

Thermodynamics

Irifauniou: 256103 iaidesdy

AUToU U nasunely N 19 vesauvnaaans n1susrenAldnannig
adlnenanslunsmuiasinuUsingg vesszuuiieglunnzauga uazlhiauna

Heat, work, internal energy, laws of thermodynamics, applications of
mathematical principles to determine the variables of the equilibrium and non-equilibrium

systems

256445 wilituin 3(3-0-6)

Surface Chemistry

Joiaduniou : 256103 eililoedy

wiuAL S 0wy Wy wseiuRy ussduiia fuiiin pnusulunesansinauuazlosing
qmwwamam%maﬁuﬁa nsgedunIenienmkazail Usingnisainieliiveaiaduia nssuinniass
Ug‘jﬁ%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
anufidesiureamediued UfATen1nnIounediuesuuudieg andinianiuasy
nMenmsadanisldselenivemedimesildludmnded
Introduction to polymer, types of preparation methods of polymers, chemical

and physical properties of commercialized polymer

256448 WALANILATIRANddmSULIN Y 3(2-2-5)
Techniques in Physical Chemistry for Researcher
AUaRunay : 256103 WARLUB99UY
a 1 a a aa 6 1 a 6 = a Ly} a
wiatar19 maalBdid@nd 1w szeeulinnesululasalnd aunuilsviuuadslulas-aln
Y aunuididnasoululasalnt Bnetsduaziinsoualaniness daaassuuniufntslonuuy AnmoLsuy
Buaawnulan1anIiuns
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Techniques in physical chemistry such as atomic force microscopy, scanning
tunneling microscopy, scanning electron microscopy, X-ray and neutron scattering, nuclear

magnetic resonance, differential scanning calorimetry

256452 AiATesidugs 3(3-0-6)

Advanced Analytical Chemistry

TIAUADU: 256252 LARALATIZY 2

ndnnsuarn1sUszgndliieiastiofinmsimaeidugs wu msiiemeilagisslud
waznisivasgesaiiies n1shesieilnediniuniised n19ATelagisiendisdngoaisaisus
anlnsaln? dianlnsimesusaszneuiiausurasnduaialasiuns duaniindaniianaraundiia
Fuannsalnd uagdudnindAnivanala - unaaunlnsalnd

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 nsUssyndldinataluganinegei 3(3-0-6)

Application of Analytical Chemistry

09D : 256252 LATALATIZY 2

nsUszendmaiananiitiasizi loun mslinse dansililedn-380a awnlnslls
wn3 wozmadadug WIHHLRIRsgIureInTinT gt 1ide o1 wavevng madszgndmadanma
wiasgilulelunuide utmmedeuanlylavesds

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 gaamnssuUlnsiadl 3(3-0-6)
Petrochemical Industry
QAN TIULATBUNTE TRQfiv N1sTILUNKEA NNINTInTIAsUAINWIAIN LA
a [ 3 = aa aa aa a a a a a ] o
HARAYIINTWY oviwiau wiau Insiau Janzladu wazansezlsunfin anUlnsdeutazaauine
Industrial organic chemistry, raw materials, classification of petroleum product from
original sources, products from methane, acetylene ethylene, propylene, butadiene, and

aromatic compounds from petroleum and carbon black
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256463 wiliAefuiesdin 3(2-2-5)

Ceramic Chemistry

TassadsfiugruresTanesifin audinisnienmuasyaedvonsin Msiasen
TrgAuskarduUsenauluasusenauwsiin NIEUIUNSHENAAMNTTUNIATITILNUN

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 wialulagnszurunsuanuanainedines 3(3-0-6)
Polymer Processing Technology
nIgUIUNTTUTURARSasinedmedineg 1y mstugUlaslduuufion n1383n wed
LWOSHAL WORANOIADUNDERN TINTINITNARDUANTRANY) LU aud@AnI9AuToULaITINg
Process of polymer products such as molding, extrusion, polymer blend, polymer

composite including testing methods such as thermal and mechanical properties

256466 Sanmandidowiy 3(2-2-5)

Introduction to Materials Science

lassasiawanvesdansing q 1wy lave wilinduazwediues lansuazlanenay n1s
WasuuUasvavedlanzuaziwsiind msduaseilagnszuaunmasdsunedues nsUsegndlined
wes ulunsunadnuazn1sUsEYNALY

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 Audugusenaunsdmsulinadl 3(3-0-6)
Entrepreneurship for Chemists
Uadeiugruveanmaifugusznaunts anudimlulunisuimsianisgsnadmiuisusiu

e

v A

gafaluddueiiuagfifsados n1snatauaznisieuauniInain anwfidesdufsafusyiues
AudAvessEULTRdd miudUsznaunising mmifl,ﬁaﬂéfulﬁ'mﬁumiﬁut,l,azmsamu n3 AW
LﬁIEJ’Jﬁ'Uﬂﬁ’J’NLLNUﬁqiﬁR] WAANSREULNUTINA m%’wéﬁumqﬁmmmamgwmaﬁLﬁmsé’faa
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
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256469 I IAENTE 3(3-0-6)

Rubber Science

duUsznoukarautRvess19sTIIIR MITANSEn MINERENTRU WY 1KY
suATY 819w waveeediedug auvh waznisldnuensduaseiudiagigg sruun1saIuves
Lﬂ%'aﬁﬂﬂuqmmmsmma Ly Lﬂ%"awmmaumﬂLLU‘UﬁaﬂQﬂﬂgﬂ \3pemAnewuLTn wazanseilidmsu
graufielierafianiRmudeanis

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 wilieafuannzundouuazanulaensy 3(2-2-5)

Environmental Chemistry and Safety

Seifadfuniou : 256103 waililoedy

Anvasiadfiduvafivnisd e1n1auaznisinens Tnefuujasenadiiieites
NANsENURDANIREDNLATIYYS N13danisvesdesunsefiluansedl sausnuouasAnuazseai
ANSUDUVDINARNS I

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

a

256493 IneInusTEAuUSYIns 6 M
Undergraduate Thesis
taduTan : asdmuiunein 256497 dunuaznsidedesiumaed
n1s@nedundidasy w3odTeuundnisinerans lnsde191sdiuTnuwiuas
Aasznssunsdudriuny w%famﬁy’aﬁwLauaLLazdmamuﬁ%’mﬁugULdu
Independent study or research based on scientific methods under supervision of

advisor and committee including research presentation and writing the thesis report

256494 A150UTUVSoRNIUlUA1IU TN A 6 MUIYAR
International Academic or Professional Training
Tyfantnausuuns ol naulumaUsEMAAIULAT KSDIUNLNETD4

International academic or professional training in chemistry or other related fields
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256495 aufaAne 6 Mefn
Co-operative Education
nsHnUfURNuaniadnwnelunienuniasgnseienay vsedsusemea laglasu
ﬂ’nmﬁww\nﬂwﬁwmé’a
Professional training in the governmental or private organization or in the foreign

country under the permission from the university

256496 WdanAunI9LAdl 3(3-0-6)

Special Topics in Chemistry

Anwanuiuazauddeind luanveineg maadludagdu Ineduanviaiinsen
WIBUYSY LATLTENS walletiun3d wasialusvend

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 Fuunuasmdededumand 1(0-3-1)
Seminar and Introductory Research in Chemistry
10U« asdAIUAUTIEIY 256493 InendnussEAuUTyIes
srenumsisemaaiidosiu Tnefinnsfuaiionaisdrdszneunudds wazshnng
npaeulosuiiomdszaunsallunsyheise
Reports of introductory chemical researches that include searching for references

and performing the basic laboratory works for the experience in researches

256498 nsinauluaniulsznauns 1 2 vdeia
Practical Training |
AniinwefunszuunIHan NMIMUANAINTH NMTAATIE Wazufudug IReTeq
”Luamuﬂizﬂaumiqma’mmiumﬂL@ﬂ%ﬁﬁéﬁ@ﬁﬁ’umqﬁ’mmﬁ
Practical skills on production process, quality control, analysis and related areas

in private organizations in chemical industry

256499 nsRnauluaniulsznaung 2 2 Mein
Practical Training Il
Anvinuedunsdide nsiauindndast wasanududug Mfeades luaauusenauns
g mnssuAAlNYUAgtesiumMafuAil
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Practical skills on research, product development and related areas in private

organizations in chemical industry

258101 Frmendowdy 3(3-0-6)
Introductory Biology
AnanTRvesEdTin sulouBmainemans msindvesdedTin lassaauas wum
UpATUveTad ugmans lassaauazvihiivesily lassarsuazmiifivesdnd nalnnaisiiauins
AUV Vanevesdslitin Uduiusvesddifiauardunndon uazngingsy
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 UURN15¥IINeN 1(0-3-2)

Laboratory in Biology

Aanudasnduluiesl)Unanns ndesqanssal waduazeasuniuad Nshuwgad n1s
AUNBATNYAULHUTNTTY AuMaInnaneesddliin efediy Taswadeuaznisvhauvesity
IAssas1anaznTvinuesdnd dueine

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 fanddossu 4(3-3-7)

Introductory Physics

adnmansildluiland ngnisiedend wseliugae uuagnden lusuduuagnisu
Msindeuinuunyy andRvesaans namanivedlva Usngnisaindunazineoa wesly launding
wiwdnlii 2saslrifdosiu Nandyelvl

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
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411221 Fuail 4(3-3-7)

Biochemistry

wdvesa1s¥iluianade o sulaun Aslulawnse WWsdu ladu waznsallanidn
Qﬁﬂﬂﬁﬁﬁ]i‘ﬂ@%@ﬂlsﬁﬂuauﬂgﬂiEJ']ﬂ'ﬁLiﬂI@EJLE)UI“U&JLLauIﬂL’@uVL‘UiJ aaﬁuu Lagda1I9 %19 ﬂ’]i‘ﬂﬂiﬂix‘]ﬁi%‘]
“UENQI‘L!@JLLﬁ”ﬂi”U’JUﬂWS%Q‘Vi@Jﬂ“U’OQﬂ'ﬁLLﬁﬂﬂ@@ﬂsU@QEJ‘u‘Wi’eJlI%ﬂﬂ?ﬁﬂ’]Um\lﬂ’]iLLﬁﬂ\‘iaaﬂ%aﬂﬁJu NANNIT
WWQ@%%U?V]UWLL&%W]@UWUUQQ mwmmumam mzmumimmuaa%maamwﬂmLaqama 9 WwAtA
N9BTTING AL TIATAUMA UANNISUATINweisuRnsvein1smseudvives n1sianisganau
LLE1 msmaaumﬂﬂmmm m':?wmaaulsuﬁu msmaa‘ummazﬁiu ﬂ']iVlﬂﬁ’eJ‘UI‘Uﬁa‘u LagN1sNAdaull
ndlelnd saumansveteulel nadanisinufidueuasondiine swnsdfnwnieatuain
WemaniaunIMvIeIeImansinalulag

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
Aesue eI lusEauludinfny dwfundngasitmimieduing

256524 HAN ARSIV IALAZNITANATIZN 3(3-0-6)

Natural Products and Synthesis

MsuunUsELANTB AN SHAR Ausi535uE ANdLTUSTIAB TR svemyfladdusiiey
fumnriedhvesansuandusisssund swiinisuenansliviaviuaznisninaeulassaidlagldawn
Tnsaln® nsdanseviansuseneusssundiddyuiedn uaranuduiusvedasaistuniseanand
mstnm lnehidlapuesniddvatedagiuinadla

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
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256536 nswenNanwaluansetiunsg 3(2-2-5)
Identifation of Inorganic Compounds
n1suNLenanwavesd1sedunsdmunadaaidnlasalnd wu sansililolan 18

Waanlnaalny daedesuuniuanislaluudadnlasalnt diannsouatuislowuug dunsusaaiun

Tasalny s1unuanlasalnt wugadnlnsalnl wasimalindsdiond
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 vatagiumaniieliuvsg 3(2-2-5)
Current Topics in Inorganic Chemistry
[ 6 a ] 1% a a a 6 = o 66 &
n1sdansiviuavinatialyg nesuwaioliunid swudanisiiluussendld uazns
PONLUUITNITALATIZ AR lUN1TITY
New syntheses and techniques in inorganic chemistry including the applications

and the method development for future research

256542 AilGANdugs 1 3(3-0-6)

Advanced Physical Chemistry |

nouingy Maaiuse nguiiusunezfiseiisius ngufueednduaeumand
Larnqufinisvu nguieatveuia Wlaedl uanddauazdulel weslulaundindunnin aunad
Aetestuufasswarluasaraieass mmﬁuuazqquﬁﬁﬁa3%’@@ﬁumimﬁlamwaﬁuizuu AUN1s
aaulvsAnees Fmamaiutunaritiisiedu

Group theory, bonding, theory of elementary and heterogeneous reactions,
activated complex theory, and collision theory, gas kinetic, photochemistry, catalysis, and
enzyme reactions, a rigorous presentation of classical thermodynamics, equilibria involving real
gases and real solution, systems involving intensive variable pressure and temperature,
discussion of Schrodinger wave equations, solutions to simple model systems, perturbation and
variation methods
256548 witelaqiumaeligeiadnd 3(2-2-5)

Current Topics in Physical Chemistry

weila e3edle uardinsiaszsilain mMafuafiBaiand safsnsiliussgndld
warmseanuuBmeseiiiieldlunside

Current techniques, instruments and methods in physical chemistry including the

applications and the method development for future research
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256552 i zAgsaUnnsalnd 3(2-2-5)

Spectroscopic Method for Chemical Analysis

nann1Tkazn1sUsEYNA 35n15Taseiidisadninsalnl iy dansilileian 33
Waannsalnl dussusaauninsalny snuuadnlnsalnd daedssuuniuanislawuuganlng
aln¥ wuganlnsiun’ Sapnsouatuislowuud

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 wiAAs1zaTalwiln 3(2-2-5)

Electroanalytical Chemistry

nguftugenuaiiinseiddni wu mnudlowss luloduwed aoudnlnmms
AaAlINTTINAT Aaeuuns nanlsns i Liaunuwes wazuoulelsuns waznisussendlyluausnge
WU Inunsand Aaandon ARINAMEN 91T gRavnTT Wazundinen 1udu

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 wtelagiumaeiitiasey 3(2-2-5)
Current Topic in Analytical Chemistry
wada 1A3esile wazisnsiiasivddivuads neduaiidnsizd saudenisualy
Uszgndld uazniseenuuuiBmsiinsesiiiielflumside
Modern and current techniques, instrumentation, and methods in analytical

chemistry including the applications and the method development of future research

256557 wAlANMSASEULaZAISRENaSTIeE 1 fioNThnTeinandl 3(2-2-5)
Sample Preparation and Separation Techniques for Chemical Analysis
‘ViﬁﬂﬂﬁLLazﬂﬁ‘Uiz‘QﬂGﬂ“gsfl’juéjwa\‘iL‘Vlﬂﬁﬂmim%‘amLLaxmiLLEJﬂaﬁgf’JanN N13808aT

Fregrssnawmaluladiiviuade wu nslddansieny wie Tulasin frslunsdes nmswenarsitaule

2ONAINANTHBYNY LU NsanARIuwavade vise N1santarlewavaadesyaululas nsannnleds

gUiUesnsinoargdn
Advanced principles and applications of sample pretreatment and separation

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

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

256571 Wveatagiumaniidunsy 3(2-2-5)
Current Topics in Organic Chemistry
v v oo o aa a6 B 1Y v ¢ ac | =
MIVDNNUANINWILANDUN Y I@‘EJLuuﬂ’]iF‘WUﬂU’]ﬁﬂ‘H’migUUUﬂ’]iLL’ﬁ&Jﬁﬂ’]ﬂ‘Vm FIUNANTT
nlUuszendld wazn1senwuuisnisiasizn
Recent topics in the field of organic chemistry emphasizing in novel procedures

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

277513 NSNgIUANWULAN LD TN 3(3-0-6)

Material Characterization

wafiasine Aldlunsnsadmsiginediues winfind lane wazuoaass Wy wadanns
n373039AUsENBUNINAL WATiANITIATIERAuaNTATIAN T maﬁﬂmimﬁmﬁfﬂimLaqaLLazmi
mzmaﬁwmﬁmﬁn‘lmma wallaSidand uazmalaganssaudidnaseu

Identification techniques for polymer, ceramic, metal and alloy such as chemical
analysis, thermal analysis, molecular weight and molecular weight distribution analysis, X-ray

diffraction and electron microscopy

277543 nsIansvendsnavindeluanainssy 3(2-2-5)
Waste and Wastewater Management in Industry
Uszinniazunaaniinvoudslugnainnssy n153nseiniLaiiiion1suenyssnan

o v a

Urdnnagidnvesds nsanveadedunsiey Usennvesidelugaavnssy malulagnisindauaznis

= Y

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

wastewater treatment and disposal, environmental and safety quideline

Suitdnaeulsifunnsiiisados
256101 GNIGH 4(3-3-7)
Principle of Chemistry
lnssasieeznon M5 awazanUAvre9ss Wuseiadl Uunaansduiius vewds uid
YosvAIAzaTazas gavwarnans saumansiall nsa-wa lulihuedl wdiluedes waziaidunadey
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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 ATl 3(3-0-6)

General Chemistry

lA39a5190znau M1519519kaauTRYeI5R Wusziall USunaansduius vauds wiia
VBRMAINALAITALAY QuvrnarIanT Faumansiadl nsn-wa Lliiedl wasialidunIduasansdn
lana

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 wildmsuIemansaunin 4(3-3-7)
Chemistry for Health Science
USuneuansduius lassadnsesmou Wuseiadl weslulaundnAill  vauansiadl n1s
Funde mawisuLarfATervesansdunidussianne liun  Saeu Sufu Saladd anserlsundn
posunuluailaay woaneged Wuea 81503 danlan AlAU LW NIRANTUBNTAN wara1sTIluaNa
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 wivlunaziaiidunid 4(3-3-7)

General and Organic Chemistry

Ysunuansdunius lassadieesnay Wussial aunnad1ans aumansinll N3
FunTe nawioy warUiisevesansdunidussanenen liun  Saau sufu Salad anseylsudn
sosunulugilaiay ueanesesd Wueoa 81503 danlan Alau iy NIRAISUBNTANLAZRUNUS Lavans
Fluana

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
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256121 LRGN 5(4-3-9)
Organic Chemistry
v & v A 9 Aa a6 v a 1Y) 3 o a
anuiilasuneriuniidunid lasaiverneuarlauilawduvesnisueu Wuseiall
sUTMaransUsEnaudunsd nsdnuunmyleaidulagn1seudeaisusenaudunsduseianengg amnes
lownlivosansusznouduyisd viavesufizenaiidunsd nsanliukaznalnuesujisen slinvesdianans
U5 anaudivasuisonaivesarsusenoulalasaisuay wageyius laun arsusenoudainu

a v

Jaru daley exlsundinlelasmsuou Saraslas Sises fluea Lofiu wazansmguiivyaiueda loun
danlanuazAlau A1SUBNTANLaLOYNUS

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 LPIALATIZATIUTU 4(3-3-7)

Quantitative Chemical Analysis

umiAgduaifiasest wu gunsal iedeui arsiadl nMseieuasazans nhonis
wadl wazn1sldadflumiaaiiiaseit nann1590935v1uATIATIZN WU BUTUINTIATIZA wag 35019
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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, sgravimetric 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
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Physical Chemistry and Application
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Concepts of thermodynamics and applications, properties of simple mixtures,
phase diagrams of two and three components systems, electrochemistry, transport properties
such as diffusion, viscosity and thermal conductivity, chemical kinetics and applications,

macromolecule, surface chemistry such as surface tension, colloidal systems and adsorption
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