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7 4 i ! ! 90 90
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2.6.1 SUUTZTAUI5U (MUY Um)
I18N17 "TJQ‘U‘U?JSJ’]EL!
2560 2561 2562 2563 2564
195U
1. suUszunaumHuny 700,000 1,400,000 | 2,100,000 | 2,800,000 | 2,800,000
2. suUszanaiusgld 5,500,000 | 11,400,000 | 17,800,000 | 24,800,000 | 26,900,000
2.1 Gurauselewiannmssdueny | 1,100,000 | 2,400,000 4,000,000 6,000,000 7,300,000
2.2 esssudeunisfnewiangie | 4,400,000 | 9,000,000 | 13,800,000 | 18,800,000 | 19,600,000
szaulsees
3T 6,200,000 | 12,800,000 | 19,900,000 | 27,600,000 | 29,700,000
2.6.2 UUszuU18318 (WE Un)
318378 2560 2561 2562 2563 2564
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2. qUANLTIUNT 2,200,000 4,550,000 7,050,000 9,950,000 | 10,950,000
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2.4 massyulng 20,000 50,000 90,000 140,000 180,000
3. sugavywinly 2,200,000 4,500,000 6,900,000 9,400,000 | 9,800,000
4. nowvudLEsy 200,000 400,000 600,000 850,000 900,000
5. qUaIwu 200,000 400,000 700,000 1,000,000 | 1,100,000
39U WY 6,200,000 | 12,800,000 | 19,900,000 | 27,600,000 | 29,700,000
uIULNANw 90 180 270 360 360
AlgneRetnAnwrel 68,889 71,111 73,704 76,337 82,500

Uszanaaldinesemitindnyinaenndingns = 372,541 um

Uszanaaldanesemundnwadenel = 74,508 U
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2.8 nswisulauniiena s183vazn1samzileussudIuNnnInenay

Prunnivede w.e. 2541 vsedulumussdeunieusymafiazusuusslml

TadulumuuszniauInendevaunny UUN 766/2549) 11918 A1sifisulausedvikasAAs kUL

YITIV1TZAUUIYYINT 31NN1SANEITUTEUU wazsetlsuumIneIasvauLiy 1Mmen1sameidouseu

3. nangATUaranIdaaU
3.1 vdngns {swasdoadieluil
3.1.1 IuIunUeAn
mirgfinsIunaaanangns
3.1.2 Taseadramdngns
(1) wuanduAnwnaly

- NANIYINIWY

q

- Ay veAmansiardRNmans
- NWIYINIMERSUAInANERS
(2) YA

- nauAvitugIuindn

a Y

SGHRL IV

Ia v v A

- NRUIVIUIAUNUTIU

9 <9

- nANIVIUIAULEBNRNIEAU

9

- NEIvIRRNRNIEAY
(3) nunLaaNLES
3.1.3 518391
3.1.3.1 vaaadvAnenaly
(1) nguvINTEN

000 101 Mw1dangy 1
English |

000 102 Mw189ngY 2
English Il

000 103 Aw1dangy 3
English Il

000 104 nAW1BINgY 4
English IV

137 wi2enn

30 wUWAN
12 ¥aeAn
6 Miaunn

12 wene
101 wuqena
28 MUBAA
73 U8
53 #1iwin
12 wughn
8 wUBAR

6 wU28nn

30 BUWAR

12 “aena

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)




(2) nguIvIUYLEAERTLaTdIANAIEnS
000 145 AMgHUILarN15IANTT
Leadership and Management
000 159 armtdunaiiosludiauuszndulng
Citizenship in Democratic Society
(3) nguIvIMEIMERSHUANAAIENS
000 174 Vinwensiseus
Learning Skills
000 175 n1sAnBeassassAtaznsuAdgym
Creative Thinking and Problem Solving
000 176 gUsenaunsaseassa
Creative Entrepreneurs
SC001 002 Inenenans welulad waruimnssuifienswaunfidedu
Science, Technology and Innovation for Sustainable
Development
000 160 AexfumesHuT uRazmAlUlaTansaumna

Basic Computer and Information Technology

6 Mu8nA
3(3-0-6)

3(3-0-6)

12 wiaenn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

*5183%1 000 160 WusedadtinAnwasseadinwisouiienuieslusyuu e-learmning

YosunINeaevIRalAsIt sun1seusuluidese Auineidunvue lddnsiSeu

msasulutussukarlidundiein dnAinyiazdessaauniusiedvn 000 160 Tuszuu

e-testing MULAUNTNNIINYIGEAINUA

3.1.3.2 RUINIVUANE
(1) naudvNuguindn
**SC101 009 FIAINENEUSUINBIAMEATAIEATIN
Biology for Physical Science
SC101 010 UJURnsIVINendmsuinermaninignn
Biology for Physical Science Laboratory
SCA01 201 umARRAd MU AMARSN1ENIN 1
Calculus for Physical Science |
SC401 202 uARARAENSUIMEIAERSNENIN 2
Calculus for Physical Science |I
**SC402 301 AUNISLTIRYRUS

Differential Equations

10

101 “u28nH

28 %UWNA

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)




**SC501 001

**SC501 002

**SC501 003

**SC501 004

*SC211 001

*¥SC211 002

**5C211 003

Handvily 1

General Physics |

Wandvily 2

General Physics |l
UFtRnsiandvialy 1
General Physics Laboratory |
UftiRnsiandly 2
General Physics Laboratory I
\Adl 1

Chemistry |

\Adl 2

Chemistry I

UuRnsadl

Chemistry Laboratory

(2) nguIvUeny

2.1 nguAYIUIAUNUFIU

**5C602 002

**SC803 305

**SC803 306

**5C212 101

**5C212 102

**5C212 103

**5C212 104

**SC212 201

**SC212 202

aaaﬁugm

Basic Statistics

Al

Biochemistry

Ufumn1s¥aall

Biochemistry Laboratory
LPIiBUNIY 1

Organic Chemistry |
UfuRnIsANdun3e 1

Organic Chemistry Laboratory |
LPIBUNIY 2

Organic Chemistry |l
UfuRn1sARdun3d 2

Organic Chemistry Laboratory |I
wnilofiun3g 1

Inorganic Chemistry |
Ufuinisialietiunid 1

Inorganic Chemistry Laboratory |

11

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

73 wi2enn

53 %#UWNA

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)




**SC212 301

S5C212 302

**SC212 303

**5C212 304

**5C212 401

**5C212 402

**5C213 601

**5C213 602

SC213 201

**5C213 202

**SC213 401

**5C213 402

**SC213 601

**5C213 602

**SC214 761

sCz1a 7ra

LPILTINENE 1 3(3-0-6)
Physical Chemistry |

UfURnIsAgaEnd 1 1(0-3-2)
Physical Chemistry Laboratory |

LPTLTINENE 2 3(3-0-6)
Physical Chemistry |l

UfuRnIsAga@nd 2 1(0-3-2)
Physical Chemistry Laboratory Il

\niAATIZY 3(3-0-6)
Analytical Chemistry

UfuRnIsaiinszn 1(0-3-2)
Analytical Chemistry Laboratory

AMuUannfuIaLAll 2(2-0-4)
Chemical Safety
msldauninsunslumssvyienanualvesasusenay 3(3-0-6)
QIVER]

Spectrometric Identification of Organic Compounds

wnilofiunag 2 3(3-0-6)
Inorganic Chemistry |I

UfuRn1saletunse 2 1(0-3-2)
Inorganic Chemistry Laboratory |I

Mslassiduededie 1 3(3-0-6)
Instrumental Analysis |

UftRnsieseidaniale 1(0-3-2)
Instrumental Analysis Laboratory

szileuITIeMIemans 1(1-0-2)
Research Methodology for Science

Tanuazinalulagunly 2(2-0-4)
Materials and Nanotechnology

funumeail 1(1-0-2)
Seminar in Chemistry Usaidlunasuy S/U
1AT9913Y 2(0-6-4)

Research Project

12

Ussduaaluy S/U




*411 224 Mwgangunatadmsuineimansuazinalulad 2 3(3-0-6)

Technical English for Science and Technology I

2.2 nguivIdeAuEaNaNIZAIY 12 wiefin

dnfnwannsndenneinliniaoinduin widesudenneiulungud 1 laitos
i1 12 miein vieidensiedvlunguil 1 litesndn 3 wiredn waglungudl 2 Salidosnin 9
ymefn dmiuin@nudisiyugnitudmiunisinuselusefugs deadensedulungui 1 1l
Wenin 12 wiefin

(9

nguil 1 wuaiiilenisAnulusedugs

[

*SC213 102 iAdBunTdTuge 3(3-0-6)
Advanced Organic Chemistry

**G(213 203  Tsmasidndmaaliedunid 3(3-0-6)
Physical Methods in Inorganic Chemistry

5213301 iafliieiAndtugs 1 3(3-0-6)
Advanced Physical Chemistry |

®5C213 403 nTlnsziduedesile 2 3(3-0-6)
Instrumental Analysis |l

**GC213 603 AngnFaninediues 3(3-0-6)

Polymer Science

NguN 2 LWueiliten15UsenauIuAmn
5213 103 a1susenauduy3dlundndusifenndvd 3(3-0-6)
Organic Compounds in Commercial Products

5213204  \piloflun3didegnanvingsy 3(3-0-6)

Industrial Inorganic Chemistry

**5C213 205 wsdind 2(2-0-4)
Ceramics
5213302 wniuiuarnsissufisenlugramingsu 3(3-0-6)

Surface Chemistry and Catalysis in Industry

*S(213 501 nszuuMsAdilugnavngsy 3(3-0-6)
Chemical Processes in Industry

5213502  gnamnssulinsiadl 2(2-0-4)
Petrochemical Industry

2.3 NNV FINAWIZAY 8 uein

13



PnAnwdensiedvseluil vsesiedvdunleasuiiuiuluanvived ludssnin

8 yihwefin el Wivinlunguivdeduifenaneamum 2 nquiv ASeuiuanimmun

R a A v 14
LU‘H’JSU’ILaE]ﬂLQ‘W’]%ﬂ’]HVLG]

**SC002 001

**SC213 104

**5C213 105

**5C213 206

**SC213 207

**SC213 303

**SC213 404

**5C213 405

**SC213 406

**5C213 407

**5C214 501

**5C214 502

**5C214 503

**5C213 604

**SC213 796

nswssuAmNnTeunaulURNuavnafnwdmnsy 1(0-2-2)
UnAnwAzINeImans

Orientation to Co-operative Education for Usstlupaiuy S/U
Science Students

willewelslandn 2(2-0-4)
Heterocyclic Chemistry

dunssdunszi 2(2-0-4)
Organic Synthesis

Wdefidenassmauniiofunss 2(2-0-4)
Selected Topics in Inorganic Chemistry
wilofdunididdnmdesiu 2(2-0-6)
Introduction to Bioinorganic Chemistry
nsUssendldaauiamestunaail 3(2-3-6)
Computer Applications in Chemistry
MTIATIERLaENSUITRETUaNY 2(2-0-4)
Analysis and Treatment of Pollutants

UURNsNITIATIEvian suaiY 1(0-3-2)
Analysis of Pollutants Laboratory

NMTAATIZATIANTOU 2(2-0-4)
Thermal Analysis

LANYOINAIUNINLEDN 2(2-0-6)
Chemistry of Alternative Energy

AT uasmsUszygndlilugnanvnssuedosdiens 2(2-0-4)
Green Chemistry and Application in Cosmetic

Industry

wiiazimaluladuasens 2(2-0-6)
Chemistry and Technology of Rubber

waluladiduleuazdme 2(2-0-8)
Fiber and Textile Technology

UfTRnsweRsesiiug 1(0-3-2)
Basic Polymer Laboratory

NMSENIIUNALAL] 2(0-6-4)

Chemistry Training

14
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**SC214 101

**5C214 102

**SC214 103

**5C214 104

**SC214 105

**5C214 106

**5C214 201

**SC214 202

**5C214 203

**5C214 301

**5C214 302

**5C214 401

**5C214 402

**5C214 403

**SC214 404

**5C214 785

UfuRnsARdun3d 3

Organic Chemistry Laboratory |ll

wiivmeendunuz

Introduction to Medicinal Chemistry
GG FRIGAIGERG]

Physical Organic Chemistry

AN UDINARA IS ITUYR

Chemistry of Natural Products
illoasunlumviadn

Organometallic Chemistry
Wdefidenassmuniidunid
Selected Topics in Organic Chemistry
wnilefiunidiugs

Advanced Inorganic Chemistry
wilvedluanavunatig
Supramolecular Chemistry

LA O SN TULNTUTTUY
Organotransition Chemistry
Widefidenassmauniidi@nd
Selected Topics in Physical Chemistry
mﬁ@a?\l%ﬂé%y’uqq 2

Advanced Physical Chemistry |l
nMaTzlaglasulnns i
Chromatographic Analysis

UL DINLAL]

Chemical Sensors
mﬂﬁﬂmﬁmiwﬁﬁuﬁﬁuﬁugm
Basic Surface Analysis Technique

v Y A« aa ¢
WIVBNLABDATFTINNAUIILAINE N

Selected Topics in Analytical Chemistry

ANNAANWINILAI

Co-operative Education in Chemistry

3.1.3.3 BUINIVILADNLES

2(0-6-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

6
Ussdunauuy S/U

lLsifaendn 6 nuaein

TrdnAnwamedoussusiedvdanas Muadauluumningauvauknuy 13

aontunsfnudu IngldsuanuiiureuanaugnssunisdsuRnveundngns
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USTNIANMNIAINGIRBVBULAL AVUN 530/2560 L3895Raa191391 MISTUUSHEI VI AL INGAENS

000 xxx WU AINIMANwII WnInedevauLIY

SCOOX xxx WU I nLINAN®IIU ANEINemans U Ine1dsvauLnu

SCIOX XXX WU NMAITITIINGT AULINGIFNERNS
SC2Ix xxx  WNUW NAITLAT AMEINeIAIEnS

SCA0X xxx WU AAIYIALAAIENS AMEINGIAERT
SC50x xxx WU AAIBTNEANE AtEINAEnS
SCE0X Xxx WU NAITIEDR ALINGIAERNT
SC8OX Xxx WU NAITITUAT ABEINYIAIERS
Fauiad 3 wneie seiuvestudlunisine

a

= a Ao G A
LAY 1 AU iWEJ’JSU’WW]’lﬂ’]ﬁﬁE]qu%uUV] 1

=

W@ 2 Mg sedvivhmsaeuluduli
1@ 3 M edvivhmsaeuluduld 3
1@ 4 mneds edvivhnsaeuluduii ¢
Fuauiadi 4 e vanedudes

W@ 0 wneds s lunanivuaiivialy

1@ 1 Mg g3 lunin v ILAlsuns e
18 2 wunede sngdnluniniviatedunid
1@ 3 wefe el lurmnaisaligdland
L8 4 U9 13 U ILATILATIZY
@Y 5 et Sgdvluniiadsaiussynd

@Y 6 MUNED e lunIAIv AT ENINEINIS

@Y 7 M8 5183 IR ITdULLN 1599138 Ne TnuS NMsHnOULazarnafnen

FAAVAIN 5 WAL 6 NUIBDY AIRUTNVDIIV bULARLUINITT

3.1.4 A79819NUNITANEN

Uil 1 mamsAneil 1 wqenn

000 101 1YBINYE 1 3(3-0-6)
English |

000 174 Vinwen1sseus 3(3-0-6)
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SC101 009

SC101 010

5C401 201

SC501 001

SC501 003

SC211 001

Learning Skills
FAN@MSUINY I A@NSNIB AN
Biology for Physical Science

UHURNISTIMendmsuinenmansnienIn

Biology for Physical Science Laboratory

wAaRFadmIUIngImansnienm 1

Calculus for Physical Science |

Wandvialy 1

General Physics |

UftRnsRandvaly 1

General Physics Laboratory |

\Adl 1

Chemistry |
suTIUMEAnamzlewEaY

SAUNUIUNUBNAGLEY

N 1 aan1sened 2

000 102

000 159

SCO001 002

SC401 202

SC501 002

SC501 004

SC211 002

5C211 003

AWDINGY 2
English I
Aanudunadiosludsnudszrsulag
Citizenship in Democratic Society
nerenans malulad wazuinnssuiionsiaunfiddy
Science, Technology and Innovation for Sustainable Development
wAaRdadnSUINeIMaRSNIENIN 2
Calculus for Physical Science |I
Wandvialy 2
General Physics |I
UFtRNsHANdTILY 2
General Physics Laboratory |l
LAdl 2
Chemistry I
Ufumnisiad
Chemistry Laboratory
suIIURIEARaMsITEUEIY

SAUINUIUNULNAELEY

17

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

20

20

nu2enn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

20
40




U9 2 nMansanen 1 Wu8nn

000 103 AYIBINYY 3 3(3-0-6)
English Il

SCA02 301 @UNISLTIDYINUS 3(3-0-6)
Differential Equations

SC212 101 1AdlBuUn3d 1 3(3-0-6)
Organic Chemistry |

SC212 102 UfURNIsANBUNSE 1 1(0-3-2)
Organic Chemistry Laboratory |

SC212301  ndldsWand 1 3(3-0-6)
Physical Chemistry |

SC212302  UfuRMsAT AN 1 1(0-3-2)
Physical Chemistry Laboratory |

SC212 401 piAATIZS 3(3-0-6)
Analytical Chemistry

SC212402  UfuRNsAIAIIEY 1(0-3-2)
Analytical Chemistry Laboratory

SC212 601 AnulasndsnieLAll 2(2-0-4)
Chemical Safety

suTWIUNUAnamMLITaUEIY 20
FAIUIURU ARG EU 60
I 2 amansAned 2 wu2wAn

000 104 AYDINgY 4 3(3-0-6)
English IV

000 175 NIARLTNASETIALaYN1TLAT Qi 3(3-0-6)

Creative Thinking and Problem Solving

SC602 002 adRNugIY 3(3-0-6)
Basic Statistics

SC212 103 \ARBUNTE 2 3(3-0-6)
Organic Chemistry |l

SC212 104  UHURNISALBUNTE 2 1(0-3-2)
Organic Chemistry Laboratory I

SC212 201 pdletumId 1 3(3-0-6)

Inorganic Chemistry |

SC212202  UfURNswAdietumse 1 1(0-3-2)

18




Inorganic Chemistry Laboratory |

SC212303  wpdldeWEnd 2 3(3-0-6)
Physical Chemistry |l
SC212304  UfURNIsATENd 2 1(0-3-2)
Physical Chemistry Laboratory ||
suTIURUIANamMITaUEIY 21
FAUTUIUNUIBANELEY 81
I 3 mansAnedi 1 wienn
wuudsAriediftensAnulusedugs
SC803 305  FauAdl 3(3-0-6)
Biochemistry
SC803 306  UfuRn1sT Al 1(0-3-2)
Biochemistry Laboratory
SC213101  misldannsuvslunisseyiendnualvasansusenaudumnse 3(3-0-6)
Spectrometric Identification of Organic Compounds
SC213 201  \pdlodum3d 2 3(3-0-6)
Inorganic Chemistry |I
SC213202  UfuRnsiAliatiumad 2 1(0-3-2)
Inorganic Chemistry Laboratory |I
SC213401  mshmseiduedesie 1 3(3-0-6)
Instrumental Analysis |
SC213 601  sellgudInINeMITINIEEnS 1(1-0-2)
Research Methodology for Science
SC213 0 Andduidenyani (ngudi 1) 6
Approved Elective Course in Chemistry (Group 1)
suTWIUNUAnamITaUEIY 21
FAUTUIURUIBANELHY 102
wuusiusewdreiidienisysznauivdn
SC803 305  FuAdl 3(3-0-6)
Biochemistry
SC803 306  UfjuRn1sTuAll 1(0-3-2)
Biochemistry Laboratory
SC213101  misldannsuvslunisseyendnuaivasansusenaudumnse 3(3-0-6)
Spectrometric Identification of Organic Compounds
SC213 201  ipdlefiuvie 2 3(3-0-6)

19




Inorganic Chemistry |I

SC213202  UfuRnsAdietumnid 2 1(0-3-2)
Inorganic Chemistry Laboratory |I

SC213 401  mlsenidaaesie 1 3(3-0-6)
Instrumental Analysis |

SC213 601  seulaudsidemsinensans 1(1-0-2)
Research Methodology for Science

SC213xx  Andaduidenniaadl (ngud 1) 3
Approved Elective Course in Chemistry (Group 1)

SC213 0 Andduidonmanl (naud 2) 3

Approved Elective Course in Chemistry (Group 1)

SAUIUIUNURBAR AN TYUFYU 21
SAUIIUIUNUAAELEY 102
N 3 pan1senen 2 W8nn

wuusiuSsdiaiiiiansinulusedugs

000 145 AMEIUAENITINNTS 3(3-0-6)
Leadership and Management

411 224 nMwsangquiatiadnsuinemansiazsmalulad 2 3(3-0-6)
Technical English for Science and Technology |l

SC213402  UFTAMTAeTgiduedesdle 1(0-3-2)
Instrumental Analysis Laboratory

SC213 602  Tanuavinalulaguily 2(2-0-4)
Materials and Nanotechnology

SC213 0 Andduidonmani (ngudi 1) 6
Approved Elective Course in Chemistry (Group 1)

SC213 5 Y UADNNILAL 4
Elective Course in Chemistry

sIMIURUWARAIMZITIUEIUY 19
FAUITUIUNUANEZEN 121
wutiudsiviaiifien1suszneudndn
000 145 AMzEaEN13IANg 3(3-0-6)

Leadership and Management
411 224 Mwgangunadadmsuineimansuazinalulad 2 3(3-0-6)
Technical English for Science and Technology |l

sc213402  UitRmAeneiidauaiesle 1(0-3-2)

20




Instrumental Analysis Laboratory

SC213 602 Tanuazmalulaguily 2(2-0-4)
Materials and Nanotechnology

SC213xx Andaduidenniaadl (ngud 2) 4
Approved Elective Course in Chemistry (Group 1)

SC213xxx  AUNABNANINLAL 2
Elective Course in Chemistry

XXXXX XXX Indonias 3

Free Elective Course

SAUIIUIUNUBAARINZ LU YUY 18
SAUUIUNRULNAFLEY 120
N 4 aan1sAned 1 WUBAA

wuudsivuaiiientsdnuilusydugs
000 176 HUsENaUNSaseassa 3(3-0-6)
Creative Entrepreneurs
SC214 761 duuuImnLAdl 1(1-0-2)
Seminar in Chemistry
SC214 774 1AS991UINY 2(0-6-4)
Research Project
SC214xxx  AUNABANINLAL 4
Elective Course in Chemistry
smTLIURUwAnamzisuTau 10
FAUIUIURUIL ARG AL 131

LUULLULS LAY LATLNENNSUSE AU TN

000 176 AUsENaUNSasNassA 3(3-0-6)
Creative Entrepreneurs

SC214 761 AunumuAl 1(1-0-2)
Seminar in Chemistry

SC214 774 1AT9UINE 2(0-6-4)
Research Project

SC218 0 Aviaduidenynani (ngudl 2) 2
Approved Elective Course in Chemistry (Group 1)

XXXXX XXX Iudonias 3

Free Elective Course
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SAUIIUIUNUBANRNZ UL UTEY 11

FWIIURU ARG EY 131
Ui 4 aamsdnenii 2 wu2enn
wutiudsdniafifiensdnulusesiugs
XXXXX XXX A NFONES 6
Free Elective Course
sAIUIURUWARaIMZITsUEIU 6
FWIIURU ARG AU 137

Y o  a a a a
LUULUULISUIYUATLNDNITUTENDUATITN (U UNR)

SC214 xxx  Fyudann1awaidl 6
Elective Course in Chemistry
sIMIURUWARAIMZITIUEIUY 6
FAWITUIUNUANEZEN 137
wutiudswiriaiifienisusznaudendn (wnuaniafnen)
SC214 785  @unafnenngLAdl 6
Co-operative Education in Chemistry
sIMIURUWARAMZITIUEIUY 6
FAIMUIUNU AN AN 137

3.1.5 A5 UNY5187UN

1 000 101 A¥1BINgE 1 3(3-0-6)
English |
Roulvvassedvn : lidl
MavaTinyznseu \Jeu wa il WeannsadeaslaluTinussdriusaslunsiFou
Development of reading, writing, speaking, and listening skills for use in every-day life
and learning
2 000 102 M1DINgH 2 3(3-0-6)
English I
Foulvvassredvn : 000 101
MsWRLinYE s LTeu W s ieannsadeansliluiinyssdriuuaslunisGou lu
seifuigetuanitléizeuluien 000 101
Development of reading, writing, speaking, and listening skills for use in every-day life
and learning at a higher level than the course 000 101
3 000 103 M1DINge 3 3(3-0-6)

English IlI
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waulvwassedv : 000 102
NSRRILIYTINYEN1581UW WWeu ya e diawe afuse laludlnUsedniu nsiSeuuazendn
Development of reading, writing, speaking, listening, presenting, and discussing in

every-day life, learning and occupation

000 104 Mw1DINgw 4 3(3-0-6)
English IV
Foulvvassedw : 000 103

n1sHALTInYeN136U Wy e #e daue advne ludinusedntu nsleu uag

'
[V

91dw luseiufigaduaniildiFeuluisn 000 103
Development of reading, writing, speaking, listening, presenting, and discussing in

every-day life, learning and occupation at a higher level than the course 000 103

000 145 AazEiilaznN1AIANTG 3(3-0-6)

Leadership and Management

Roulvwossedn : il

wAarnguiAeIiuAzdi yadnain dnvauzuazunumiii nsadeiiuauuas
nsviewduiin udnnisuazngein1sdnnis M1sdan1sRIee N15IAN1A1IEINGN N15IANIINNT
Wasuulas nsdanisanadnuds NSIANISINAENS Lmeqmiﬁ'ﬁummazQ’ﬁﬂLLﬁzmﬁmmi

Concepts and theories of leadership, personalities, characteristics and roles of
leadership, team building and team working, principle and theories of management, self
management, crisis management, change management, conflict management, strategic

management, development of leadership and management

000 159 anudiunadiosludenuussanslae 3(3-0-6)
Citizenship in Democratic Society
Roulvwasseden : 1aid
wnAnndnmsiazesdmnuiifsfuanuidunaifiesludinuuszesulag ansuazmini
o1 walslownnuigsssuygy Midsslidedindaiuazauevesnnuiduigud meiamunisiidi
SImp87 FUFTS NsnInansnsae Wevuwnzganadunaidies
Concepts, principles, and bodies of knowledge on citizenship in a democratic
society; the rights and duties of citizens according to the co nstitution; retain pride and
worthiness of humanity; development of peaceful participation; development of social-

mindedness to cultivate citizenship

000 174 vinwen1siseus 3(3-0-6)
Learning Skills
Soulvvassedyn : s
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wIAnuarAUEAYYeWInEEN1SITeUS luANITIYN 21 N3 NSAMTIIATIEI
NSANATIUNAIATAUNA NITUAIMA@ITAWNA N15UsEIIUIRTIEY Msilunaztiaueluld
TWINT ITTYIUTTUUALANUTERTNIINING

st
Concept and importance of the 21 century learning skills, digital literacy,
analytical thinking, selection of information sources, information seeking, evaluation,

analysis,academic writing andpresentation, academic ethics and integrity

000 175 MsAALTIAS19ETIARATNITWAT NI 3(3-0-6)

Creative Thinking and Problem Solving

Foulvvassedn : il

NANNIT WUIAALAZNTZUIUNIAALTIAT19ATIA m‘iLLﬁ’NM’lﬁﬁayjaLLazﬂﬁui mﬂﬁm@;ma
nsindula wallan1sAnlaieassd msussgndnsfaneadamans Inemans uazdeauenans
dwsunisunam

Principle, concept and process of creative thinking, information and knowledge
seeking, reasoning, thinking and decision making, develop and techniques of creative thinking,

application of mathematic scientific and social thinking for problem solving

000 176 fusznaun1sasnedssa 3(3-0-6)

Creative Entrepreneurs

Roulvvasseden : 1aid

ANANYUEHUTENOUNTT MaNaTesTTNdmMSURUTENOUNTS AUTURRYRURBHIALYDY
99ANT NM3aTIe3933le MIFRdUla MIAATIENAAIA MTNIWMAYL N1TIWHUTIAT N1Ta318
LUSUA Way 1AsesInensin mstadilodu nsthszand uasmsuszidiunadsznouns

Entrepreneurship characteristics, morals for entrepreneurs, corporate social

responsibility, motivation, decision making, marketing analysis, investment fund, business plan,

branding & trademark, basic accounting, tax payment, and business evaluation

10

SC001 002 ANg1AENS MALLIAE LazUIANTTUNANITWAILUINGIEY  3(3-0-6)
Science, Technology and Innovation for Sustainable Development
Seulvvassedun : laid

AVATANY WUAAA wazunumvesinenmand waluladuazuinnssusenswaunfiddy
AsAnwInermans waluladuazuianssuifiontswaunfidsdulunasq d1u wu Faande
WA NBAT WAZEUNN AADAIUITETITY LLazmiﬁmmaw%’wéﬁuma{]@mﬁlﬁmmﬂmﬂiuiaﬁuaz
UInNTIY

Definitions, concepts and roles of science, technology and innovation on the
sustainable developments, the study of science technology and innovation on the sustainable

developments in various aspects such as environment, energy, agriculture and health together

with ethics and protection of intellectual property as a result of technology and innovation
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SC002 001ns3BNANNTaNRauU TR MUauRaRnwdmSunAnwAuzInemans 1(0-2-2)

Orientation to Co-operative Education for Science Students  vUszilunauuy S/U

Roulvvossedvn : laid

AnousuiiawIsuanuniouneuluuftRnuaniafnulurdesieg Iiun nsuugiitan-
Aafnen Mallsuannune/annuediannseiind dwivadasau MalsulsziRdiud waznisiden
an1udsEneuns yadnnwdia ngdnssuiimumaiaunazansemludsay msdeasetnaaineasin
wadlansiauswiugduegnadivssansam Fnvenedinuuaznisegsen madansdousie
WAZNITUNAUD TINBENINIVINITUALITITINANIZAIVIIV

Training in preparation for co-operative education provides skill sets in various
topics, such as introduction to co-operative education, writing job application via letter/email,
resume writing, choosing the right industry and company, good personalities, good behavior
in working place and social etiquette, creative communication, techniques for efficient
interpersonal skills, social survival skills, techniques for report writing and presentations,

academic and professional skill in particular discipline

12

SC101 009 I IMENAMIUINGIAEATNIBATN 3(3-0-6)
Biology for Physical Science

woulvvassiedyn : Ll

a o w s

o & N a a 1% v o w 1% a ada
mmgwug’mv}%ﬁiwwmwLﬂEJ’J‘UENﬂU%@Uizﬁ]ﬂU‘Uamwwﬂ a’]ﬂUIﬂiQai’]\jsﬂaqaqmsﬂam
&4 o s o a

NYAALUDIT19NY NANNITNIBATVDIFITTIN NFAUNUTHATWAIUINITVRIAINTIN @358

9
a

Uasruvasigiazdnd Nugmaniasdvinerseauliana Gneing1kagn1seusnensngINssssuia

Basic knowledge in biology concerning human daily life, structural order from cells
to organisms, principles of chemistry of life, reproduction and development of organisms, basic
physiology of plants and animals, genetics and molecular biology, ecology and natural

resources conservation

13

a wva =

SC101 010 U{URMITPIMEIEMSUIMEIAEasNIanIw 1(0-3-2)
Biology for Physical Science Laboratory
Reuluvassedun : SC101 009 wias1e3w1AIU SC101 009
nsnaaesUuansliaenndeaiuivn SC101 009 FIINerdmTUINIMERINI8AIN

Laboratory experiments to accompany SC101 009 Biology for Physical Science

14

SC401 201 wARARAFINITUINYIAAATNIBATN 1 3(3-0-6)
Calculus for Physical Science |
Revlvvasmedv : il
svededieszy Alnuavenudeldesesilsddumaiwnuusifiey ouiusuesileddudy

4

wUsifguansussend U3ius
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Analytic geometry, limits and continuity of real valued functions of one variable,

derivatives and their applications, integrals

15

SC401 202 WARARAFINTUINYIFAAATNILAIN 2 3(3-0-6)
Calculus for Physical Science I
[Roulvvassedvn : SCA01 201
walarasnsmuUTIuS nsuszgndvesyTiusvesilanduiudsifes flaidunatediuls
ddnuazauseiloswesilsitunanefuls eutusdes dduuazeunsuetiudvesdiuiuie
Techniques of integration, application of integration of variable, functions of several
variables, limits and continuity of functions of several variable, partial derivatives, sequence

and series of real numbers

16

**SC402 301 HUNTLYIDYNUS 3(3-0-6)
Differential Equations
Roulvvassedvn : SC401 202

aunsiBseyiussusunils aunsideeyitussusivass aunsideeyiussudiugs uazns
Useynd aun1sidseyiusifaduiitduussavsifuiuds sevvaunadeouiusidadu nansudas
AU warnsUsznd eynsuides dellymeey aunsdsoyiusdenidaiy

First order differential equations, second order differential equations, higher order
differential equations and applications, linear differential equations with variable coefficients,
system of linear differential equations, Laplace transforms and applications, Fourier series,

boundary value problems, elementary partial differential equations

17

**$C602 002 FARNUFIY 3(3-0-6)
Basic Statistics
Roulvvassedw il
AUVNBLAZUDUTIVDIERR Toyauazszaunsin Bn1ameada anunendu fuds

@ a

du MILNLIANUIETU N1SUANUAIVEIRIETRA NMIUTTUIUAT MINAFOUANLAIY N15IATITA
ANUBUTUTIY MTAATIRTOLATITIMUN NITIATIZVNTANDBELATANFURUSITAY N1TIATIEN
Joyalngldlusunsudnsagunisain

Meaning and scope of statistics, data and measurement, method of statistics,
probability, random variable, probability distribution, sampling distribution, estimation, testing

hypothesis, analysis of variance, categorical data analysis, linear regression analysis and

correlation, data analysis by using statistical package program

18

**5C803 305 YAl 3(3-0-6)
Biochemistry
[eulvvassnedvn : SC212 103

wilvasanstaluiana oulsduazlaouley TINGRILLALNALVSUBANUUDA TULALNNS
AuRANLUATuvaImslulawnsn nswuddidnasounaseandwiinvloalnEiadu uasnisduasien
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WES LLNUDATNURIETA WLnUeATNUBINTABLIY luUeaTuYeInIaTingdn NMIduATIEiAlduLe
LAZAIULENIDDNUDITY

Chemistry of biomolecules, enzymes and coenzymes, bioenergetics and the
strategy of metabolism and regulation, carbohydrate metabolism, electron transport and
oxidative phosphorylation, and photosynthesis, lipid metabolism, amino acid metabolism,

nucleic acid metabolism, DNA synthesis and gene expression

19

**SC803 306 UHURAN5ULAL 1(0-3-2)
Biochemistry Laboratory
Reulvvassedun : SC212 104 wazsIe3vIAIU SC803 305
UfTRnsFuieatestuiomludviusseny Sc8o3 305 Fuad

Laboratory related to contents of SC803 305 Biochemistry

20

**SC501 001 WAl 1 3(3-0-6)
General Physics |
Roulvvassedvn : 1uidl
%qwﬁLLagﬂ’]iUiz‘QﬂﬁSﬂaﬂLLiQLLﬁ%ﬂﬂiLﬂgauﬁ N159U5N YR ULUAULAL NI N3
\ndeuiluuueeadalan sruvaYAA Maadeudivesinguinis namaniueswoslua Audeu uay
wieslulaunding
Theories and applications of force and motion, conservation of momentum and
energy, oscillations, system of particles, motion of rigid bodies, fluid mechanics, heat and

thermodynamics

21

**SC501 002 Wandnaly 2 3(3-0-6)

General Physics I

< a '

Woulvvassedvn - Ll

dupsisemnaliiy Sunsisemnawiman nqefuasnisuszendvesawuliihatn was

& oa o - ) a a < 4 A =

aunuldmanain dauuwdwanlninfnduiuian assualniwazdiannseling n1sieaeufiluunau
aduwdmanini imumans lnssadezaen Tundeauazeuninyagiu

Electrical interaction, magnetic interaction, theories and applications of electrostatic
field and magnetostatic field, time varying electromagnetic field, electric current and
electronics, wave motion, electromagnetic wave, optics, atomic structure, nucleus and

elementary particles

22

**$C501 003 UtiAn1sANdWalY 1 1(0-3-2)
General Physics Laboratory |

Noulvvassedun ; luid
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UjtRnaieatudeninidndssduiugu nsiusslinresitoya nssamussdes Tupdauuy
voadfs gnduuinenade idesdimuaid e mstammmilaveseavanlatldnguesaland wamans
NYYU duusyAvduaamvgnefnudu nmsduiedlurieainia nmnaevasad

Laboratory on basic Physics, component of force, vernier micrometer and spherometer,
Young’s modulus, simple pendulum, Westphal specific gravity balance, viscosity measurement using

Stoke’s law, rotational dynamics, coefficient of linear expansion, resonance in air columns and Meld’s

experiment
23 | **sC501 004 UfTANsAENEMLY 2 1(0-3-2)
General Physics Laboratory Il
Roulvvessedvn : Lifl
Ufsinsieatuienivmil@ndsesuitugiu nalauuind wnuaudunanueiines 1993
RC daftimes seadaladlay n1sniauenldiausinsean nsmanugliiavesaud n1suian
AUURNINYOVB AT ALUNIATIMDST 1UMIUTDITIAUY
Laboratory on basic Physics, Wheatstone bridge, tangent galvanometer, RC-circuit,
multimeter, oscilloscope, determine the focal lengths of the concave and convex spherical
mirrors, determine the focal lengths of the concave and convex lenses, determine of the
refractive index of liquid by using a convex lens and a plane mirror, spectrometer and Newton’s
rings
24 | *SC211 001 Adl 1 3(3-0-6)
Chemistry |
Roulvvassedvn : Lid
nsBunTonuszuu IUPAC lassadiezmen useiadl msusinuayauifiniumsss
sunsuTTY wniiduedes USunaasduiud uiia veauds vasmaitazaisazany
IUPAC nomenclature, atomic structure, chemical bonding, periodic table and
properties related to periodic table, transition element, nuclear chemistry, stoichiometry, gas,
solid, liquid and solution
25 | *SC211002 Al 2 3(3-0-6)
Chemistry |l
Roulvvassedvr : SC211 001
guvnarandlail saunamandiadl aunawedl nsauaziva Ladldainde Tniluad e
Sunddtuuuzth
Chemical thermodynamics, chemical kinetics, chemical equilibrium, acid and base,
chemical environment, electrochemistry, introduction to organic chemistry
26 | **sC211 003 UfUANTIAY 1(0-3-2)

28




Chemistry Laboratory
[oulvvassnedvn : SC211 002 #35183¥1AI SC211 002
Uftinsieatuifenluien sc211 001 wil 1 wag sc211 002 iadl 2
The laboratory experiments related to contents in SC211 001 Chemistry | and SC211
002 Chemistry I

27 | **SC212 101 A%BUNTY 1 3(3-0-6)
Organic Chemistry |
[oulvvassedvn : sc211 002
awmoslowndl aninsalndidesdu lelnsarsvounelsuuin uelassunss weanesod
waziiuea 81505 woanlaruasAlnu NIAISUBNTANLALEYRLGYRINIAAITUBNTAN Lol
Stereochemistry, basic spectroscopy, aromatic hydrocarbons, organic halides,
alcohols and phenols, ethers, aldehydes and ketones, carboxylic acids and their derivatives,
amines
28 | **SC212 102 UJUAN5ARBUNTE 1 1(0-3-2)
Organic Chemistry Laboratory |
Houlvwassnedvn : SC212 101 WSeseIvIAIU SC212 101
Ujtanisiiisrdesfuauantiivesasusnoudundd nsusnuaznisinliuiqns
Ui anzuedasussnoudunsd
The laboratory experiments related to properties of organic compounds, separation
and purification, and typical organic reactions
29 | **SC212 103 \ARBUNIE 2 3(3-0-6)
Organic Chemistry Il
Joulvvassednn : SC212 101
BiRnsannalnufAten mawuiuuuuednniedleflan UaATunnin UjAzenis
Mdn UfAseneendindu Yfasensandu nsdndiludigeluiana Wilaadl Yjasewnilendn
asusznauawmelslanan mslulawnsn e nsnezdlu wulng Tusiu
Methods of determining reaction mechanisms, aliphatic nucleophilic substitution,
addition reactions, elimination reactions, oxidation reactions, reduction reactions, molecular
rearrangements, photochemistry, pericyclic reactions, heterocyclic compounds, carbohydrates,
lipids, amino acids, peptides, proteins
30 | **sC212 104 UfuRn1siAlidunsd 2 1(0-3-2)

Organic Chemistry Laboratory II
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Roulvvasseden : SC212 103 yese3vIAIu SC212 103

nsvaaesiiafuItsuenuaznsiliuians masdouasyfitonvesasuseney
wednfnuazuelsuuniuluivddeunaznedied suniwjaselelranonidunas o

Laboratory experiments on methods of separation and purification, preparations
and reactions of typical aliphatic and aromatic compounds including dyes and polymers, as

well as cycloaddition and photochemistry

31 | **SC212 201 Adiafiun3d 1 3(3-0-6)
Inorganic Chemistry |
Houlvwessedn : SC211 002
lassasadidnnseuvesezneuuazdydnvalveuney lassadaluianauas g ufWusy
auunsuasguingy dnuzvednluaziaiiian winsauaziva Uiseneandnduiaz3antu wadl
VBTN INILGULN TN
Electronic structure of atom and term symbol, molecular structure and bonding
theories, symmetry and group theory, solid-state and materials chemistry, acid-base chemistry,
oxidation and reduction, chemistry of representative elements
32 | **SC212 202 UjUANsaRiatiunid 1 1(0-3-2)
Inorganic Chemistry Laboratory |
Roulvwassednn : SC212 201 ios18AwIAIL SC212 201
UfTRnsRedestuiileniluden sc212 201 wnilefiunid 1
Experiments related to contents in SC212 201 Inorganic Chemistry |
33 | **SC212 301 wadllaieWand 1 3(3-0-6)
Physical Chemistry |
[oulvwassednn : SC211 002
wigaauai wiadse nquatluanaveswia audfnisuiniveuiia gaumnadansiall
ngdefl 1, 2 uay 3 vesguvmaans nawudaszuaraugainil Andindlazgummwarmanivassyuy
nauIAUTENOU Em91a’i’gﬂWﬂ%admiiﬁqw’éuazmsazm&’J Qmmwamam%ﬂmmiagmaﬁlﬁﬂﬂWﬂﬂ
Ideal gas, real gas, the kinetic molecular theory of gas, transport properties of gases,
chemical thermodynamics, first, second and third laws of thermodynamics, free energy and
chemical equilibria, chemical potentials and thermodynamics of multi-component systems,
phase equilibria of pure compounds and solutions, thermodynamics of non-electrolyte
solutions
34 | **sC212 302 UfuRn1sialiBeidnd 1 1(0-3-2)

Physical Chemistry Laboratory |
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[oulvwessednn : SC212 301 wieseAviAru SC212 301

msveasaisfumsinautAinemenmdafedestuileitumgauvmamanslnegSeins o
amai’gmﬂﬂmﬁy’muummLL%&—%aﬂmm VDINA-VILNAY Vounad-lo nsazarlauIsdIuTey
vounan msazarulaluiulaziu waznsTINiuvesluana la‘lmma%umi@m%ju N135UADUVD
ADARDYA

Practical work based on physical properties measurements concerning
thermodynamics functions by various methods; phase equilibria including solid-liquid, liquid-
liquid, liquid-vapour, partially miscible liquid, mutual solubilities and molecular association,

adsorption isotherm, coagulation of colloids

35

**SC212 303 AdiLgnand 2 3(3-0-6)

Physical Chemistry II

Roulvwassedun : SC212 301

unihgeimausiy lassaimndidnaseuretezneuwazliananasn1sinueauyAves
a15 umbuagnguiugnlaed msvdsuudasdaiugresdidnasou nszurunisinlaaiids
menw msdniFeadidnaseuvestuianauazviinvesnisiasundasaauzvosdidnnsou audfadn
wazandAnainvesaniugnszdu wuAailuvesaunamand Ueadefifinasiosnsnainugisen
Mg ufreIdnsUjisen ngdnswaznalnnisinufizsemianil ﬁﬁamqmﬁﬁ]auwamamﬁ%uqa ns
yusuresainUFAzen nalnvesfAzena numuiniiulwiain asazatedidninglad
wazLaaLadilnii

Introduction to quantum chemistry, electronic structure of atoms and molecules
and the prediction of substance properties, introduction and fundamental theories of
photochemistry, electronic transitions, physical photochemical processes, electronic
configuration of molecules and types of electronic transitions, static and dynamic properties of
excited state, general concepts of chemical kinetics, factors affecting reaction rate, theories of
reaction rates, rate law and reaction mechanism, topics in advanced chemical kinetics,
determination of reaction order, mechanism of chemical reactions, a review of electrostatics,

solution of electrolytes, electrochemical cells

36

**SC212 304 UFURn1sAdiBaNEnd 2 1(0-3-2)

Physical Chemistry Laboratory I

Roulvvassedvn : SC212 303 wies1edv1Aru SC212 303

mMsnaaesiigenadasiuionmludun SC212 303 Wy MsMANLRIRIvEvENVAT M5
meassnTuarsufuTIvesUATen ndanurefusiud waSurd mailiiuaznismenasd
Ypansuandlvesdlaninsladesuy n1suanfvesduiiamesuaznsneaumlsdSnsaunlnsalnd

ANASTINISANFRYDINTAAINNNSYINALeY Ty
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Practical work corresponded to the contents in SC212 303 e.g., determination of the
surface tension of liquids, determination of rate constant and overall order of reaction,
activation energy, polarimetry, conductivity and dissociation constant of weak electrolyte,
dissociation of indicator and weak acid by spectroscopic method, acid dissociation constant

from pH titration

37

**$C212 401 1AATIZHA 3(3-0-6)

Analytical Chemistry

[Roulvvasseden : SC211 002

unthfAefueiifiesed ndnnsmaaiilinsediifeadosiunisiinsmesidaiun
nsUszananadsaifvestoyailininnisiiased nquiuaznisuszendnmsinseidsuianad
Reatesfumsieseilaeiinmsuaznmsdaimin msdmszilneusinsezdhuieiunsinms e
nsa-wdluasavaneiuarldland nslamseuuunnazney mslnmsawuudaend uavnsinmse
wuUansUsENaULTEoU

Introduction to analytical chemistry, principles of analytical chemistry concerning
quantitative analysis, statistical evaluation of analytical data, theories and applications of
quantitative analysis concerning volumetric and gravimetric analyses, volumetric methods
emphasized on aqueous and non-aqueous acid-base titration, precipitation titration, redox

titration and complexometric titration

38

**SC212 402 UfuRn1saiidnsnzi 1(0-3-2)
Analytical Chemistry Laboratory
Reulvvassedvn : SC212 401 wieseAviAru SC212 401
Ug‘jﬁﬁﬂmﬁ'mﬁ’umwﬁﬂmﬁmwﬁuw%aLéﬁu laun N9 seilaensinusuns uag
M3 aseilaensFaimin
Laboratories on classical analytical techniques including volumetric and gravimetric

analyses

39

** §C212 601 AMUUABANINILAY 2(2-0-4)

Chemical Safety

2 a '

woulvvassiedvn : Tl

nsuunUsEIMYesasiaiidunTy JUdanualrasasalidunse wna1steyanu
Uaaniy N159AN15asAlinazvandedunsiy n1suseliuanudsalunisvinauieifvais.ad

FUATIY TTUUNMIAIVANTAIMINTTNLAZITINITIANTT gunsalauvasadediuyana nsdesiy
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waznsneulfivngnidu ngvaneuazngssilousiag MAvdes asaldunmeonazUjisenaii
dunsgluriosuuRnsatdunsd

Classification of hazardous chemicals, chemical hazard pictograms, safety data
sheet, management of chemicals and hazardous waste, risk assessment in working with
hazardous chemicals, engineering control and management systems, personal protective
equipment, prevention and emergency response, laws and related regulation, hazardous

chemicals and hazardous reactions in organic chemistry laboratory

40 | ** SC213 101 nsldawnlnsmslunsszytenanualvasasusznaudunsd  3(3-0-6)
Spectrometric Identification of Organic Compounds
Roulvvassedvn : SC212 103
noufifugiuvessansilileianiaida sursnsa daadesuuniuinslouuud
uaziuaanlnsami GesmfdnuasmluuasmsussgndlunsssyiondnualvesasUsynaudunis
The basic theory of ultraviolet-visible, infrared, nuclear magnetic resonance and
mass spectrometry including general features and applications to identification of organic
compounds
a1 | *sC213 102 inTiBunFdtug 3(3-0-6)
Advanced Organic Chemistry
Roulvvassedvn : SC212 103
MsnelfaRusIAITEteEReNvBIASUBUR UM UBY MstalAnTuszdsEiNseneN
gasmsuauiuAiuen a1sdssunifidautedls veisudunid leaudunid ansuszneuneanesa
U ansusznaudanesdunsd
Formation of carbon-carbon single bonds, formation of carbon-carbon double
bonds, reactive intermediates, organoboranes, organosilanes, organophosphorus compounds,
organosulfur compounds
42 | *SC213 103 @15Usznaudunsdlunaniuaiieaniaive 3(3-0-6)
Organic Compounds in Commercial Products
Roulvvassedvn : SC212 103
nMsinTou audiuazfiTervesarsuszneudunidifsadesiundn Sasiniaen
\3esdronuaziven asiiuusites adeuiely
Preparations, properties and reactions of organic compounds related to
pharmaceutical products, cosmetics and perfume, food additives, azo dyes
43 | **sC213 104 adliawmalslynan 2(2-0-4)

Heterocyclic Chemistry
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Rouluvassedvn : SC212 103
wilkarddnmsduanziunulnivesansusenouiamelslondnisindsunas vnndsudia
ioelsevmeu 1 sxneu saunaewmelslufaiidiswmelsozney 2 svnou safiuesneusdaieiu
UAYAINT LAY
Chemistry and modern synthetic methods of five and six membered heterocyclic
compounds containing one heteroatom, including heterocycles possessing two heteroatoms

of the same kind and mixed type

44 | **SC213 105 dunsedunszi 2(2-0-4)
Organic Synthesis
Roulvvassedvn : SC212 103
N1500NLUUFUATIZHEITUTZNDUBUNTOLABNITIATITRLUUIOUNAU LazNITEUAT 1Y
ansUsznaudunssiiviaule
Synthesis design of organic compounds using disconnection approach and synthesis
of some interesting compounds
45 | SC213 201 wp%iafiunsd 2 3(3-0-6)
Inorganic Chemistry I
Roulvvassedvn : SC212 201
giaveddunus nsSende Tassadramnasuiade lelawe3dy mawSen w@iesnn waz
auUAin1agaurmasanivetaisusenaulaoaiiiudu nguinsiniussluansusenoulaeesudu
dlannseiln alnnsvesarsuseneulaoesaiudy autiniiivanvesarsusenoulaeesn lwdu
Jaunaraniwaznalnufisenvesarsusznaulaeeshiudu n1sussyndvesansusznaulaoasudu
Types of ligands, nomenclature, geometrical structures, isomerism, preparation,
stability and thermodynamic aspects of coordination compounds, bonding theories in
coordination compounds, electronic spectra of coordination compounds, magnetic properties
of coordination compounds, kinetics and reaction mechanism of coordination compounds,
application of coordination compounds
46 | **SC213 202 UUANsaatiun3d 2 1(0-3-2)

Inorganic Chemistry Laboratory |l

Rouluvassedvn : SC213 201 wiasedvaru SC213 201

MawSeukazMnTzasUsneulneesiudulagldindodiofivua LLab’LVlﬂﬁﬂ%uQﬂ
nsAnwaNURuIseE1sesEIsUTENoUlABD SALLTU

Preparation and characterization of coordination compounds using modern

equipments and advanced techniques, study of some properties of coordination compounds
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47 | **SC213 203 /s Baidndniaaiiatiunsd 3(3-0-6)
Physical Methods in Inorganic Chemistry
Roulvvassedvn : SC213 201
Tumdssuuniudnislouuudaininsalnd lopdnliaunuun3 SlanATEUNITIMUNLURANLS
lowuudauninsalnd BidnnsefinuazlnllndidnaseuaUninsalnd awnlnsalndnisganiussdiend
n15iesziilassadnlaeitvnieiidiond n1snsialaendesganssAudianasouLUUAeINIULAY
GRNARA ﬂ’]'ﬁﬁ]i’Jf\]IﬂSﬂéjaﬂﬂaWiiﬂﬂLL‘UULLN@W]E]@J nMIgAdULIE
Nuclear magnetic resonance spectroscopy, cyclic voltammetry, electron
paramagnetic resonance spectroscopy, electronic and photoelectron spectroscopy, X-ray
absorption spectroscopy, X-ray structural analysis, transmission electron microscopy, scanning
electron microscopy, atomic force microscopy, gas adsorption
48 | * SC213 204 ATDUUNIHTIDAFINNTIH 3(3-0-6)
Industrial Inorganic Chemistry
Roulvvassredvn : SC213 201
umi nsndailiin uialugmanvnisu ansusznoveiunigifilulasiou Jo weadeuuay
WAn SN fiuyuy 1 nuasininndt Fanou warTagfifimniun
Introduction, sulfuric acid, industrial gases, nitrogen-based inorganic compounds,
fertilizer, calcium and limestone-based products, water, iron and steel, silicon, lightweight
materials
49 | **SC213 205 313ind 2(2-0-4)
Ceramics
Foulvvassedvn : SC213 201
unih lassainmdnvenasiing authvenssifing Taun audinialwi wivén wes uay
awfou iy masBennazmaiailinsaiesed msuszyndvesesiiind
Introduction, crystal structure of ceramics, properties of ceramics including
electrical, magnetic, optical, thermal etc., preparation and characterization techniques,
applications of ceramics
50 | ** SC213 206 Wiadeiiidanassniaadiofiunis 2(2-0-4)
Selected Topics in Inorganic Chemistry
Roulvvessiedvn : SC213 201
vhdemanilefuvidfimaseglumiuaula
Topics of current interest in inorganic chemistry
51 | * 5C213 207 wafiefiuvadifsdrnwilosdu 2(2-0-4)

Introduction to Bioinorganic Chemistry
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Woulvwassnedv : SC213 201
Ao & & a s ) 1 =
sgATnlunazanuuiiy ssdusenevveawiialalulelana sianyedlussuudinim
NM39AN150ONTLAU NTIANISIMAN N1saneloudidnnsou ﬂ?iUi%Qﬂ@ﬁluVI’]\‘im’ﬁLLWVIé
Essential elements and toxins, the composition of metallobiomolecules, the s-block
elements in biosystems, dioxygen management, iron management, electron transfer,

applications in medicine

52

*S5C213 301 ifideRlAndtuga 1 3(3-0-6)

Advanced Physical Chemistry |

[oulvwassednn : SC212 303

aun1sveangquinieusy danailueiaouduuaraunisaauvemsefiosty
wuzi msldnamansmausiuluszuuegnane I5Uszunaoniinmoudy nsldnamansameoudulu
pznouTiBiAnnseunasoyA MIUTENAUNEINUYBITEUUALAS Y88 $ Yi3-Tlon Naufvosiusy
il pefdvialauilawdu luanauseinnineg warasd@ananienwitduiusiunisiaiusy o
LATNE B UNVDINO VY NEL AUNINTLULANALATNANANNINT AUITNVDIAULINTUATNITNITEVNVO
AULIAT HAYBINTTNTEVIINIFULIAT NGUIAVDIANNINT FILNUNG

Development of quantum theory, postulate in quantum chemistry and Schrédinger

wave equation, treatment of quantum mechanics for some simple systems, approximation
method in quantum chemistry, treatment of quantum mechanics for many-electron atoms,
the Hartree-Fock self consistent field method, theories of chemical bonding, orbital
hybridization, various types of molecules and physical properties associated with bonding,
definitions and theorems of group theory, molecular symmetry and the symmetry groups,
symmetry elements and symmetry operations, products of symmetry operations, the

symmetry point group, representation of group

53

* 5C213 302 infiuRauaznassiisenlugaamingsy 3(3-0-6)

Surface Chemistry and Catalysis in Industry

[eulvvassedvn : SC212 303

fufuarszingin Senunasmdnnis NMIRAFULAENTIATEIITENINRN  aultfuay
lassasvadluwad nsud Maszninsweande-uia Raszninavesudsvesavan yududatasnisden
Bty W eessssdmsUszandlfiafifuinlugnanunssuiidndy Snvasiluresnisswiise
N13aURATE LN AT UUTISNUS nsswfisenlaaeuled nsisaUfizendauauaznsss

U@l nszuIuNsdagnannssunefeLssufiseiuusg 9
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Surface and interfaces, definition and principles, adsorption and orientation at
interfaces, properties and structure of micelles, spreading, solid-gas interface, solid-liquid
interface, contact angle and wetting, emulsion, foam, colloids, applications of surface chemistry
in important industries, general aspects of catalysis, homogeneous and heterogeneous
catalysis, enzyme catalysis, photocatalysis and electrocatalysis, industrial processes based on

various catalysts

54 | **SC213 303 n1sUszend ldnauamasluniaadl 3(2-3-6)
Computer Applications in Chemistry
Roulvwassednn : SC212 303
n1suszendldlusunsudniagudmiunisfnuimanil nsiwnsgiteyaniaaiuag
NsANYLANNE Y m@ﬂg‘jﬁ’ami%Lf]umsﬂﬂlﬁfﬂﬂmmuﬁwL%gﬂmuLﬁawwmmﬂmima
Applications of software packages for chemistry study, chemical data analysis and
studying theoretical chemistry. Practice session: using software packages corresponded to the
contents in lecture session
55 | **SC213 401 MsdaziiBandasia 1 3(3-0-6)
Instrumental Analysis |
Reulvwassednn : SC212 401
nann1T M3Useynd waziniesdieonsaunlnsalnYvesluanauazesaen 1éun s
AnnAuLaIwazNIAeRas wadanisuenuazmadamslasininnsil wedansieszidaadlnii
Town Twmudlowns aoudnlauv walsns il wazhiaunuuvs
Principles, applications and instrumentations based on spectroscopy of molecules
and atoms including absorption and emission spectroscopy, separation techniques and
chromatography, electrochemical techniques including potentiometry, conductometry,
polarography and voltammetry
56 | ** SC213 402 UfiAnsiaeiidaniacile 1(0-3-2)

Instrumental Analysis Laboratory

Roulvvassedvn : SC213 401 Wiase3vAIu SC213 401

UftRnmsifeafunmsssgndisiiangilagltiedosilefaenadosiuin SC213 401 ng
Anreidundodlo 1 louA o3 3A0a anlnslilnfives evnouiinuouvesniunasdiaduaunlng
Tlafiwes awninsvgeslsines lasuilnnsivesvataussauras uialasuilvnsil uavinada

ARSI RTAL LN
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Laboratories on the applications of the instrumental methods of analysis according
to SC213 401Instrumental Analysis | including UV-visible spectrophotometer, atomic absorption
and emission spectrophotometer, high performance liquid chromatography, gas

chromatography and electrochemical techniques

57 | ** SC213 403 MmyeseiiBunosile 2 3(3-0-6)
Instrumental Analysis II
Reulvwassednn : SC213 401
lasunlnnslveamanaussourgs uwialasunlnnsil wedamsadninsalnd loun 5e8
dursuse willawvs wedfuvy wuaaunlnswms wazduedesunnumnislouuudainins- aln
U wailamaaiilaii Toun Sidninsnsdun3 wazgaouliums
High performance liquid chromatography, eas chromatography, spectroscopic
techniques including infrared radiation, nephelometry, turbidimetry, mass spectrometry and
nuclear magnetic resonance spectroscopy, electrochemical techniques including
electrogravimetry and coulometry
58 | ** SC213 404 N3 ATIERKATNITUIUREISUANY 2(2-0-4)
Analysis and Treatment of Pollutants
Roulvwassedun : SC213 401
udsuafiv KANTENU N1IAIUAN NMTIATIRNALIENTUITRT meneu Au uavans
wafiwlueinia nsdunasnisiuinwdieds nswsendens Mslesgiasuaiivlssnnans
afluv3duaransdurssluiegnanndanindey
Source of pollutants, impact, control, analysis and treatment of water, sediment, soil,
and air pollutants, sampling and preservation of samples, sample preparation, analysis of
inorganic and organic pollutants in environmental samples
59 | ** SC213 405 UfURn1sMsAATIEhasuanY 1(0-3-2)
Analysis of Pollutants Laboratory
Reulvvassedvn : SC213 404 wias83vIAIU SC213 404
UftRnsiifeadesfunisiiasginiaaiivesarsuanvluiidefduiusivian
SC213 404
Laboratories on chemical analysis of pollutants related to the contentsin ~ SC213
404
60 | ** SC213 406 N135AATITMTIAMUTOU 2(2-0-4)

Thermal Analysis

[eulvvassedun : SC212 401
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wdnmsuazduUsznauvesAiaie MsTuunUsTALAENNSUSTINATRINNTIIATIE
NIANNTOU U MTiATzilaemesluunsiuvin Anwelsudvavesuea ArWelsudoaaunnu-
Temaosumns wesluwaidaea laudinuendnea ladidnnin

Principles, instrumentations, classification and applications of thermal analysis such
as thermogravimetric analysis, differential thermal analysis, differential scanning calorimetry,

thermomechanical analysis, dymanic mechanical analysis, dielectric analysis

61 | ** SC213 407 LANVBINAIIUNIGLADN 2(2-0-4)
Chemistry of Alternative Energy
[oulvvassredvn : SC213 401
uminAafuefivemdsnumaden Ussnnvemdsnumaden Tiud ndsumaden
MNeFIUNR WdsuiaTinm ndnuwadidewaslalasiau uasndwuiuedes
Introduction to chemistry of alternative energy, types of alternative energy including
alternative energy from nature, biogas energy, hydrogen fuel cell energy, and nuclear energy
62 | ** SC213 501 nszuduNIsANlUgAAMNTIY 3(3-0-6)
Chemical Processes in Industry
[Reuluvassedun : SCA01 201, SC211 002
16 78 Warn1TWURINUIY aNNANIAANT A0TUEYBIAANTIUNTEUIUNSIAL auna
WAY MsfemmamILasnsEUIUMsTAnITesfuNsIeImIIaas vdnMsTANIAIAM N3
ATUANAMAN UazN15UsEiuAMAINlLERAMINTIN N15IANTTAMAINBIATIM
Dimensions, units and unit-conversion, material balance, phases in chemical
processes, energy balance, mass transfer and mass transfer processes, principle in quality
management, quality control and quality assurance in industry, total quality management
63 | ** SC213 502 qmmwnssmmmmﬁ 2(2-0-4)
Petrochemical Industry
L’falau‘lwms'm%m : SC212 103, SC212 303
umi1 fagAu nszurunisivBsurunalianavestinduiiiofunde fusiiideanis
ﬂizuquﬂﬂiLﬂﬁauLLﬂaﬂiuLaqamaaﬁwﬁmﬁaﬂ%’wmmmw nszvaunshinasiudou Uasied
NN Dy Inginy TINU LWUWIY Lasluuiy
Introduction, raw materials, conversion process, chemical process for quality
improvement, treating process, petrochemicals from methane, ethane, propane, butane,
pentane and benzene
64 | ** sC214 501 wdldillaauasnsUszndldlugnaminssuedosdians  2(2-0-4)

Green Chemistry and Application in Cosmetic Industry

Soulvvessedyn SC211 002
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Green chemistry concept and definition of sustainable development, the 12
principles of green chemistry, waste management and waste prevention, measuring and
controlling environmental performance, greener solvents, alternative energy sources,
renewable resources, catalysis, greener chemical processes, cosmetic industry, chemistry of
raw materials for cosmetics, product development, hair care product, skin care product, sun

protection product, cosmetic product packaging, green cosmetic chemistry, green formulation

and ingredients

65 | ** 5C214 502 wadinazinalulaguasens 2(2-0-4)
Chemistry and Technology of Rubber
Foulvvassiedvn : SC212 103, SC212 303
819551 YIR 819FUATIEY ansEavEunesIaNaIaRn ansiallendnazaTRuwAad vy
Y19 NTEUIUNITNAL ﬂizmumﬁugﬂma NIINAGDU BN3LAAY
Natural rubber, synthetic rubber, thermoplastic elastomer, chemical and rubber
additives, processing of rubber, mixing process, testing, rubber reclaim
66 | ** sC214 503 waluladdulouazdme 2(2-0-4)
Fiber and Textile Technology
Roulvvassedw : SC212 103
unin lassaseveadulonediues nszviunskandule wuunanuy NsEUIUNITHEAR
w@ulowuuansavany nshaduls nsmanwaglanizusuduls nsnegeuduls @ulenedionau
wisnunian @uloluaeu dulvezasdn @ulonedlnsiau dulvsweu Eulusssuvd nsdend
dule nsthnduanldlmdvesdulefide niswdndme
Introduction, structure of polymeric fibers, melt-spinning processes, solution-
spinning processes, drawing of fibers, characterization of fibers, testing of fibers, poly(ethylene
terephthalate) fibers, nylon fibers, acrylic fibers, polypropylene fibers, rayon fibers, natural
fibers, dyeing textiles, reuse of fiber waste, textile manufacturing
67 | **sC213 601 52tU8UA5I8N19INIAENS 1(1-0-2)

Research Methodology for Science
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Roulvwassednn : il

NSTUMMTIREMCINGIANENT NTFUAUTBYAIMNEIAERS N13MMuATTen1sITe M3
AUAUITIUNTIY NMTRIUAILATINTITY N1TINUNUNITITY N1TTRANNANITITY N1saguias
T3INANITITY N19919BUDNANT NTTLUTIBIU MTUNAUDNAIIU

Research methodology for science, search for scientific data, identification of
research projects, literature review, proposal preparation, research planning, data collection,

conclusion and discussion, literature citation, report writing, presentation

68 | ** SC213 602 Taquazmalulaguily 2(2-0-4)
Materials and Nanotechnology
[oulvwassednn : SC211 002
uminAgfuTaauazmaluladuilu msduundszinnveslaseadiounlu mssenuuy
Tassadeseduuly madsuignme mandouasnistugy audRuarmsiigaiiondnunivostaquily
Introduction to materials and nanotechnology, classification of nanostructures,
nanoscale architecture, phase transition, preparation and fabrication, properties and
characterization of nanomaterials
69 | ** SC213 603 I FanIWOANDS 3(3-0-6)
Polymer Science
Reuluvassedun : SC212 103, SC212 303
unthiAgaiuneded Adrdaruuaznissunwediues UfAtenisinnedmesuuy
Fuuazuvugnld wadiamsduaneinediues lasvais duguivewarauifveswodiues viniin
Tuiana nMneikarnsagey nszuaunstugUnediued maussgndlinedeiduameiuas
guamnssunedesiulsunalne
Introduction to polymer, definition and types of polymers, step and chain
polymerizations, polymerization techniques, structure, morphology and properties of
polymers, molecular weight, analyses and testing, polymer processing, applications of synthetic
polymers and polymer industries in Thailand
70 | * 5C213 604 UfiiRn1sweRmasiugiu 1(0-3-2)

Basic Polymer Laboratory
Woulvveesedyn : SC213 603 #I93183YIAIU SC213 603
nsdaaTgvinedinesuarnsseyiendneal nsmininluiana nsnaaeuandRig

Anufoukaziding aiinduaznistuglens
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Polymer synthesis and identification, molecular weight determination, thermal and

mechanical testings, latex and rubber processing

71

** SC213 796 MIANIIUNINLAL 2(0-6-4) Uszdunauvy S/U
Chemistry Training
Roulvvassedv : SC212 103, SC212 303, SC213 201 way SC213 401
nsinUfURnululsnuenannssy vseviesd Juinisvemihsnuniasguasonvy

Practical training in factories or governmental and private organization laboratories

72

** 5C214 101 U{UAN51AKBUNSY 3 2(0-6-4)

Organic Chemistry Laboratory llI

Reuluvasseden : SC212 103

UftRnseddunidiifendesiulfisewesansiissunsifanudeshs Bnstuig lunns
fanginarnsuenasildnaandusissaumnauiein medauuululasanauagnsliuundaiei
Adalunsdunseians nsldmaiauaziedosiloadslmiiiofin winazszylendnualvesluiana
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Laboratory experiments on reactions of reactive intermediates, modern methods of
synthesis and isolation of some natural products, microscale techniques and implementation
of the green chemistry concept in organic synthesis, the study and identification of organic

molecules using modern instrumental techniques

73

** 5C214 102 wfimeenduuuziin 2(2-0-4)

Introduction to Medicinal Chemistry

Roulvvassedvn : SC212 103

UiTzlunguuesium-waauay ondayh erlunduiiuszneuseisumunelsusfnuans
N m%hmmmﬁ‘a N138BALUUYN ﬂ’]iE]E]ﬂi]V]éGU’eJ\?EH ANSWRIUILAZNITNEREN Eﬂéﬁﬂl’)%ﬁ ANSLUN
Uszlov nalnniseangy’ nseenwUUKarN1SUTUUTIEIUIeTn wayvhteidenassiiiendos

B-Lactam antibiotics, sulfonamide, chemotherapeutics containing polycyclic
aromatic ring, anti-malarial agents, drug design, drug action, drug development and production,
antiviral agents, classifications, mechanism of actions, drug design and development, some

selected topics regarding medicinal chemistry

74

SC214 103 \ANBUNIETNENS 2(2-0-4)
Physical Organic Chemistry

[eulvvassedun : SC212 103
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nsfinwnfgafunalnlulfisedunidlaeisnisnisaaunanansuazisnisduy
nsAnwLUeIRUAAUANNAUTUSITIAUYDINS 19 UDATE
Determination of organic reaction mechanism using kinetic and non-kinetic

methods, introduction to linear free energy relationship

75 | ** SC214 104 ATlvaINANA U5 ITUYIR 2(2-0-4)
Chemistry of Natural Products
Roulvvassedvn : SC212 103
nsuen anvasemddasiaing wsiidunssivesensussneuiiiintulusssund
Isolation, structural characterization and biosyntheses of natural occurring
compounds
76 | ** SC214 105 Ladivasunluluviaan 2(2-0-4)
Organometallic Chemistry
Roulvvassedvn : SC212 103
ninnsdesiumesnsnoiussuainsaiwesanssznoulsdoulavzoosunluunsud
Fu UAAGomsunuiidunud eendiadinluenitulazIfndindatiudiu UfAteinsaenunsnsening
Tuana Uiisensunuinuuiedlefidnuazdidninsilanuudunusddasosfuned fulansunsuddu
msssfiseuueniugluljisenniswinlalasiau dusslulfisemeduesiswduremnnlaaiiu
wazavlgRlaty NsUssendveansUsEneuistourasunluunsudduludurisdunsien
Introduction to structure and bonding of organotransition metal complexes, ligand
substitution reactions, oxidative addition and reduction elimination, intermolecular insertion
reaction, nucleophilic and electrophilic attack on ligands coordinated to transition metals,
homogeneous catalytic hydrogenation, catalytic polymerization of olefins and acetylation,
application of organotransition metal complexes in organic synthesis.
77 | ** 5C214 106 viadeiidenassniaaidunid 2(2-0-4)
Selected Topics in Organic Chemistry
Roulvvassedvn : SC212 103
vhdomaniiBuvidnmdsedlunuaila
Topics of current interest in organic chemistry
78 | ** SC214 201 nTiafuvdddugs 3(3-0-6)

Advanced Inorganic Chemistry
woulyvaesedvn : SC212 201
a15Uszneveliun3duuuly 19U 1Aa wazaaanes adveslavenguien alloasunlu

WwiiadnTusuzd MsseiseuasmsUssendlugnaivnisy wlefun3dvinm Janeliunsd
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Inorganic chains, rings, cages, and clusters, chemistry of the f-block metals,
introduction to organometallic chemistry, catalysis and applications in industry, biocinorganic

chemistry, inorganic materials

79 | ** SC214 202 pHvasluanavuInvey 2(2-0-9)
Supramolecular Chemistry
Roulvvassedvn : SC212 201
uni msdulessuuin msdulessuau msdulessuninuazaunsouiu msduluanad
Junans nsyudiiues msdssynd
Introduction, cation binding, anion binding, simultaneous cation and anion binding,
neutral guest binding, self-assembly, applications
80 | ** SC214 203 adigasunlunnsuTddu 2(2-0-4)
Organotransition Chemistry
Roulvvassedvn : SC212 201
ng 18 Bidnnseu vlinvesdunud n1siinaisusznavsesuniuriadniuawnud n1sfigay
onanyvesansUsEnaveaskNlumiadn Ujisevesansusenausasunluuiiaan nsiseufisen
Ingasusenauosunlumiadn
The 18-electron rule, type of ligands, formation of organometallic compounds with
ligands, characterization of organometallic compounds, reaction of organometallic
compounds, catalysis by organometallic compounds
81 | ** 5C214 301 viadefidenassnaaiiBeiand 2(2-0-4)
Selected Topics in Physical Chemistry
Roulvvassedvn : SC212 303
vhdomaeildaiandfimasegluaiuauls
Topics of current interest in physical chemistry
82 | ** SC214 302 \fiBsNAndvugs 2 3(3-0-6)

Advanced Physical Chemistry |I

Reulvvasmedvn : SC212 303

aruiuguisduauninsalndvednanausngmsainenisnmiiAatuluaning
alnUuuusinag vasluanalulasiavaninsalnd dunsseaninsalnl siuuanlvsalnd
didnvsetinawninsalnUvesezmen wasluanaaluslewuudauninsalnl wunAnvesauvinamans
adAsvuueaweuTanaznsnszae aidunsulsdiuguvmwamansada wazngdef 2 nsduam
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Introduction to molecular spectroscopy, physical phenomena of various types of

molecular  spectroscopy, microwave spectroscopy, infrared  spectroscopy, raman
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spectroscopy,electronic spectroscopy of atoms and molecules, spin resonance spectroscopy,
statistical thermodynamical concepts, systems, ensembles and distribution, partition function,
statistical thermodynamics and the second law, calculation of the partition functions and

thermodynamic functions

83 | ** 5C214 401 Msaszilaglasuninns i 2(2-0-4)
Chromatographic Analysis
Roulvvassiedvn : SC213 401, SC213 402
wénns 1n3esle warmsuszgndvesiAalasunlnnsil lasunlynsflvesvataussnusge
wazadauaiaarsdianingnesds
Principles, instrumentation and applications of gas chromatography, high
performance liquid chromatography and capillary electrophoresis.
84 | ** SC214 402 \wulasnaAdl 2(2-0-4)
Chemical Sensors
Roulvvasseden : SC213 401
‘U‘VlﬁﬂLLawqwﬁﬁugm%ENLSUuLSU’eJ%wNLﬂﬁ UTELANUDIBULIDSN9LAI] wiiavesiandmiu
NTES LTS wuwesiTas wuwefduadlni wazsidvadslninsinusige sniaail
Introduction and basic theory of chemical sensors, types of chemical sensors, types
of material for sensor fabrication, optical sensors, electrochemical sensors and current
researches on chemical sensors
85 | ** SC214 403 Lﬂﬂﬁﬂﬂﬁ%Lﬂi’\&’ﬁﬁuﬁ?‘lﬂ]’uﬁugﬂu 2(2-0-4)
Basic Surface Analysis Technique
Roulvvassedvn : SC213 401
auiRvonntians LLm@mmﬁm%y’uﬁugwuluﬂwsa%ﬁmﬂwmaaﬁmﬁw WALAYBINIT
3Lﬂi’]8ﬁLﬁlﬂ’JﬁU?j€gQﬂﬂ’]ﬂ LATANYINIATEAUTANT awnuilsdidnaseululasalny nsudiadu
dianaseululasalnd ezpeudinesalulasalny wazweiindianasouauninsalnl ssladiannsou
awnTnsalnd wavaninsalnU3lauuudvomanaueufinovii
Properties of material surface, basic concepts in surface imaging, principle of
vacuum and ultra vacuum techniques, scanning electron microscopy, transmission electron
microscopy, atomic forced microscopy and electron spectroscopic techniques, Auger electron
spectroscopy, and surface plasmon resonance spectroscopy
86 | ** SC214 404 vadeiidenassmaaiiliasey 2(2-0-4)

Selected Topics in Analytical Chemistry

Seulvvassedun : SC213 401
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Modern techniques in analytical chemistry, principles and applications, topics of

current interest in analytical chemistry

87

** SC214 761  AUNUIMIWAL 1(1-0-2) Usuumauuy S/U
Seminar in Chemistry
Lﬁﬂlﬂ‘ll‘ll'e‘]xﬁ’]&l%‘lﬂ : SC212 103, SC213 303, SC213 201 way SC213 401
msfinwuazianudle unenalud fadenandiffuilunsarsuiuginiead
nMsthaueseUniUdarsenusenitussusas A nssumsUssiung
Study the selected recent publication from international chemistry journals, oral

presentation and report the contents of the paper to the evaluating committee and classmates

88

**SC214 785 dvinaAnwImMINLALl 6 Ussduauvy S/U
Co-operative Education in Chemistry
[Roulvvassedvn : SCO02 001, SC212 103, SC213 303, SC213 201 uag

SC213 401
UfvRnuatelulssnugnamnssy vioniigaugnamnssy vieanuiisiunisd
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Taking up actual practical training in industrial setups or industrial enterprise or
government sectors, which directly involve in the field of chemistry, students must work full-
time as one of the employees of that enterprise and also taking full responsibility with the
given task, writing conclusive reports to be presented to the appointed co-operative officer

belonging to the enterprises as well as to the co-operative advisors from the university

89

SC214 774 1A5991U73Y 2(0-6-4) Uszsdunauuy S/U
Research Project
Roulvvassedvn : Lid
mMsfummsTnTsLasmMaveaeIdsluidenandl meldmiuguaveserasdiiuinu
NSWUTIBIY LAZLAUDNAIU
Literature searching and experimental investigation on interesting topics of

chemistry research under the supervision of the staffs, report preparation and oral presentation

90

*411 224 mwPanguAlAdusUINemaasuaznalulad 2 3(3-0-6)

Technical English for Science and Technology I

46




Woulvwassedvn : ldd
Wauvinwensils n1sue 3o wasnsdeundndulunisseusaznisieuly
v o v a A a v U a s a
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Development of listening, speaking reading and, writing essential in learning

and working at an advanced level pertinent to sciences and technology
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a10U GLATEERRTD AUNUIYVING Ha-sina AR #191391 dsamsinwainaandu | U wa.
Usev19U
1 ANENI19159 UNBEALAY NUNLNTING Ph.D. Organic Chemistry University College Cork 2534
M. CRGPVED] WANINEIRUAna 2526
M.U. LAl UPAINYIRBTIUAILI 2520
2 ANENI19159 ‘Lm?ﬁﬁm INEY Ph.D. Inorganic Chemistry | University College Cork 2532
WA wilefiunsg PRAINTUUNTINSY 2526
MU, LAl UAINGIABVDULNU 2523
3 soaansIge | uedgla nunwena Ph.D. Organic Chemistry Mississippi State University | 2532
WA duneadl PRAINTUUNTINSY 2525
WU LAl UAINYITUNYATANERNS 2522
4 594M1@M158 | weanad ula Us.a. dunsuiAll WINYINLing 2532
M. Al UNINYIFEUTAAG 2526
5 S09FANENI19159 WYRAN 159975087y Ph.D. Analytical Chemistry | University College Cork 2533
WA LAl UINeSuIdedlng 2528
MU Al UNINYIFLVOULNY 2523
6 F09MENSIA15E | UINANITEBNN LAITHINGA D. Eng. Inorganic Materials | Waseda University 2545
M. wiatunsd WANINEIR el 2535
WU Al UANINYIRYEIVATUASUNS 2531
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a10U 1avUsednaa AUNUIVING ¥o-ana AR #1913 dsamsinwainaandu | U wa.
Usevu
7 FOINAATINGG | UNEIITIUT YTEA Ph.D. Chemistry wInendedesin 2548
WAL L3l UANINYIFIVDULNY 2544
M.U. Ll UPINBIABVDULNU 2541
8 FOIMANTINNGY | UL JUUN W9, L3l PAINTNUNING Y 2551
WU L3l PHAINTUUNTINIRY 2546
9 Soemans191se | wednagis Sunilve Ph.D. Chemistry Sophia University 2540
WAL L3l URINRELT el 2530
WU L3l UANTINYINIVDULNY 2524
10 JOIMANTITY | WNANENEal AT Ph.D. Analytical Chemistry | University College Cork 2533
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MANUIN 1.1 UHUTILEAINIINITZAIANUTURAYRUABNANTITEUSAIINNENEATEI187v1 (Curriculum mapping) Tuse3yvasdriindnenaly
@ viunafiy Musudatauran O wunafy MNsuAaausad

5. WinYEn15ATIENH
1. ANISTIN , . 4. finweANUdURUSIININYAAS | Feiaay nisdeans
- - 2,043 | 3. vinwenedyan . - B
INYIV1 3Y533U LASAIMUIUNAYDU uazmalulad
ansaume
1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3
NHUIYINTY
000 101 English | L L L L L L o [ [ [ [ [ { {
000 102 English Il L L L L L L [ [ [ [ [ [ { {
000 103 English I L L L L L L o [ [ [ [ [ { {
000 104  English IV L L L L L L o [ [ [ [ [ { {
NENIVINYWAHNSUALHIANAENS
000 145  Leadership and Management o o o o L { { { { { { {
000 159  Citizenship in Democratic Society ® ® ® ® L L (] { {
NGUIVINAAAEASUALINEIANENS
000 174 Learning Skills L L L L L ] °
000 175 Creative Thinking and Problem
[ ) [ ) [ ) [ ) [ ) [ ) o o [ [
Solving
000 176 Creative Entrepreneurs o o o o L L { { { { { { J
SC001 002  Science, Technology and
Innovation for Sustainable o ] ] ] ] ] ( ( [ ] O (] (]
Development
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MANUIN 1.2 UNUNLEAINIINTZANEAMUTURAYBUABHNANITIIEUIANUANEATE 51871 (Curriculum mapping) Tusieduvawmdngns

@ wunade AmusuAnnauan O nuNady ANNSuAadausad

4. FinwrauFuRus

5. NNWLNITIATIZH

P 1. AMEIIN AFUFIIU 2. A3 1/:&::;1 szwﬁjuﬂﬂa \Befaiay Madosns
v #azAMUSURAYBY wazinaluladansauma
1.1 ‘ 1.2 ‘ 1.3 ‘ 14 ) 2.1 ‘ 2.2 ‘ 2.3 ‘ 24 ‘ 25 | 3.1 ‘ 32| 41 ‘ 4.2 ‘ 4.3 ‘ 44 | 51 ‘ 5.2 ‘ 5.3 ‘ 5.4
NHUIYILNY
**SC101 009  Biology for Physical Science O| @ ® | O | O O] O | @ o
SC101 010 Biology for Physical Science ol e olelo olol e °
Laboratory
SC401 201 Calculus for Physical Science | | @ | O ® O | O O]O0O | @] O | @®@]| O ® O | O
SC401 202 Calculus for Physical Science |I | @ | O ® O | O O]O0O | @] O | @®@]| O ® O | O
**5Ca02 301 Differential Equations O| @ | O ® O | O O|0C | @] O | @ | O ® O | O
**SC501 001  General Physics | ® o 6 O | e &6 O O|0O|e o © oo & O o o O O
**SC501 002 General Physics I ® o 6 O | e &6 O O|0O|e o o oo & O o o O O
**SC501 003  General Physics Laboratory | cl e o|0O|e@e] O0O|]O0O|lO0C|OC|@®@|OC|@®@ | @6 O|OC|@®@ | O|]0O|O
**SC501 004  General Physics Laboratory |l Ol e|o0O|0O|e@|O0O|]O0O|]0|0C|@®@|OCO|@® | @ O|OC|@®@| O] O] O
**SC211 001  Chemistry | O| @ ® | O | O O] O | @ o
**SC211 002  Chemistry |l O| @ ® | O | O O] O | @ o
**SC211 003  Chemistry Laboratory O| @ |l e | @ O] O | @ O |0 o
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ngudvanIzay (vUedu)

**SC602 002  Basic Statistics e | o e o { { o | o
**SC803 305  Biochemistry o 6 o o o o o O|le®@|O0O]|]OC | @ | @ ® | O
**SC803 306 Biochemistry Laboratory ®e o o o o o O ® | 6 O| e O | e o O
**SC212 101 Organic Chemistry | oOoj]o|j|o|j]0oO|ee|lO]O0O|]OC|J]O]J]OC|@®@®]J]O]OC|J]O|J]O]J]O|O]0O]|O0
**5C212 102 Organic Chemistry Laboratory | Ol e| 0| e | @O O0O|]O0O|O0O]J]0C|@®@]|]O0O|OC | @|OC]J]O|0O| @] O
**SC212 103 Organic Chemistry I o|lo|j]oj]0O|ee|]O0O|]O0O]J]O0O|lO0O|JOC | ®@|]O]J]O]J]OC]O]JO]J]O]0O|O0O
**SC212 104  Organic Chemistry Laboratory |l Ol e|CC|e| @O O0O|]O0O|O0O]J]OC|@®@]O|OC | @®@|OC]J]O|O| @] O
**SC212 201 Inorganic Chemistry O| @ C|le@|]O|O|O ® O o
**5C212 202 Inoreanic Chemistry Laboratory | O | @ O I JNECHNOHINON N JEOCH NOIE NN O O
**5C212 301 Physical Chemistry | o L O ® L L
**SC212 302 Physical Chemistry Laboratory | o| @ ® o O O|e® | O ® O e o
**SC212 303 Physical Chemistry |l o ® | O ® ® O o
**SC212 304 Physical Chemistry Laboratory I O|e® ® o O O|e® | O e o L I
**SC212 401 Analytical Chemistry ®
**SC212 402 Analytical Chemistry Laboratory o ® O O O
**5(C212 601 Chemical Safety | e o @) [ ] O O
**SC213 101 Spectrometric Identification of
cle|lo|]0O|e®e |l O0|O0C| @®@|lO0O|OC @|OC| @O |O|@®@|O|O0O]|O0O
Organic Compounds
*¥5C213 201 Inorganic Chemistry |l | @ C|® | O | O|O ® O (] J
**SC213 202 O| e C|le®@®| e | O|]O0C|O|@®@ | O]O|@®@|O O O

Inorganic Chemistry Laboratory Il

69




**SC213 401

Instrumental Analysis |

[ ]
**¥SC213 402 Instrumental Analysis Laboratory | o ® O o
**5C213 601 Research Methodology for Science e o e o o e o ® O
**SC213 602 Materials and Nanotechnology | @ Ol @ ) O] O e o
**SC214 761 Seminar in Chemistry e o e o ® o o o o
SC214 774 Research Project o o o o o o o o o
*q11 224 Technical English for Science and
oo @) [ I [
Technology |I
ngudvanzau Qurdsduiaen)
**S(C213 102  Advanced Organic Chemistry o | O O| @ O ® | O o | O
*SC213 103 Organic Compounds in Commercial
OO0 O| @ ©) ® | O O] O
Products
**SC213 203  Physical Methods in Inorganic
Y . O| @ O| @ O [
Chemistry
*SC213 204 Industrial Inorganic Chemistry OoO| e O| e O [
**SC213 205 Ceramics OoO| e O| e O [
**SC213 301  Advanced Physical Chemistry | ] ° L
*5C213 302  Surface Chemistry and Catalysis in
[ ] @) [
Industry
**SC213 403 Instrumental Analysis Il ®
**SC213 501 Chemical Processes in Industry O |e® O|e® ) O 1]O e o
**5C213 502 ] o

Petrochemical Industry
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**S(213 603  Polymer Science ® * ®
ngudvIaNIEa (Ayuden)
*¥5C213 104 Heterocyclic Chemistry oc|e® | O O o]0 | O O | O
**SC213 105 Organic Synthesis oc|e® | O O o]0 | O O | O
**5C213 206  Selected Topics in Inorganic
C|®| O O { J
Chemistry
**G(213 207  Introduction to Bioinorganic
C|®| O O { J
Chemistry
*¥SC213 303 Computer Applications in Chemistry e o O { ®
*¥S5C213 404 Analysis and Treatment of Pollutants o o O
*¥S5C213 405 Analysis of Pollutants Laboratory C|e® | O @) O|®]| O ® | O
**SC213 406 Thermal Analysis ® | O O OO |0 o | O
*¥SC213 407 Chemistry of Alternative Energy ® O O O] 0O0|O O | O
*SC213 604 Basic Polymer Laboratory o | o | o o O| O | @ o 0
*¥SC213 796 Chemistry Training ® | OO { e o o e o
**S(C214 501  Green Chemistry and Application in
cC|le| @ O O|O0| @ | e
Cosmetic Industry
**5C214 502  Chemistry and Technology of
cC|e® | O O O|lO0|O ol O
Rubber
*¥5C214 503 Fiber and Textle Technology c|e® | O O O|0C|e ol O
**¥SC214 101 Organic Chemistry Laboratory | ® | ® | O O O| O | @ O | O
*¥SC214 102 Introduction to Medicinal Chemistry O|®|O O O|O|O olNe
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**5C214 103 Physical Organic Chemistry cj]ojojo|ee, o000 |lO0OOC @] O|]OC]O OO0 |0]|O0
*¥SC214 104 Chemistry of Natural Products oj]ojo|j]o|ee|loj]O0|]O0O|]O0O]JOC| @O ]O|]O|]O]J]O|0O0]0]O0
**SC214 105 Organometallic Chemistry c/fojoo)e® 000|000 |@®@]O]O|OIO0}OC|0]0]|O0O
**SC214 106 Selected Topics in Organic Chemistry | © | O | O O | ® OO 1 O 1O O | @} OO0 0 O0}]0OC]0]0|O0
**SC214 201 Advanced Inorganic Chemistry O|e® O|® | O |0 |0 ® O o o

**SC214 202 Supramolecular Chemistry | @ O|® | O |0 |0 ® O o o

**SC214 203 Organotransition Chemistry O|e® O|®| O |00 ® O ® ®

**SC214 301 Selected Topics in Physical Chemistry ® o ® ® O o

**SC214 302 Advanced Physical Chemistry |l o o ® ® O o

*¥5C214 401 Chromatographic Analysis ® O O O] 0|0 o] O

**SC214 402 Chemical Sensors ® O O O] 0O | O o110

**SC214 403 Basic Surface Analysis Technique ® | ® | 0O ) ® O ® | OO O| e

**5C214 404 Selected Topics in Analytical ° olelololo elolelolo olelo

Chemistry
**SC214 785  Co-Operative Educationin Chemistry | ® @ 1O ' ® |® '\ ®@ & © © & & & e O o o o O O
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1. %—muaqa UIYEULAY  NUNLUTING

Mr. Somdej Kanokmedhakul

1.1 AWRUIIIINIT  AEnI115ed

1.2 UszannisAnen

FoUSnqn (vn3vn) Fosandu Uszinel U w.aflay
.. (Al UAINYINYTIUALNS e 2520
M. (pTIBUNIY) WINe1Suing ey 2526
Ph.D. (Organic Chemistry) University College Cork Ireland 2534

1.3 Wa9IUNI9IVINIG (Jounad 5 V)

UNLIASUNISIHBLNST TUITEITTLAUYIRNIBINTEITTZAUUIUIYIA

1.

Sangsopha, W., Kanokmedhakul, K., Lekphrom, R. , Kanokmedhakul, S. Chemical
constituents and biological activities from branches of Colubrina asiatica Nat. Prod. Res.
2017, (in press).

Wongsa N.; Kanokmedhakul K.; Boonmak J.; Youngme S.; Kanokmedhakul S. Bicyclic
lactones and racemic mixtures of dimeric styrylpyrones from the leaves of Miliusa velutina.
RSC Adv. 2017, 7, 25285-25297.

Arthan, S.; Tantapakul, C.; Kanokmedhakul, K;; Soytong, K., Kanokmedhakul, S. “A ne
xanthone from the fungus Apiospora montagnei” Nat. Prod. Res. 2017, (in press).
Tontapha S.; Sang-aroon W.; Kanokmedhaku, S.; Promgool T.; Amornkitbamrung V. Effects
of dye-adsorption solvents, acidification and dye combination on efficiency of DSSCs
sensitized by O-mangostin and anthocyanin from mangosteen pericarp. J. Mat. Sci.: Mat.
Elect. 2017, 7454-7467.

Chaiamornnugool P.; Tontapha S.; Phatchana, R.; Ratchapolthavisin N.; Kanokmedhakul,
S.; Sang-aroon W.; Amornkitbamrung V. Performance and stability of low-cost dye-
sensitized solar cell based crude and pre-concentrated anthocyanins: Combined
experimental and DFT/TDDFT study. Journal of Molecular Structure. 2017, 1127, 145-155.
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modified zeolite NaY as a new sorbent for multiresidue analysis of pesticides in food and
environmental samples. Talanta, 2017, 164, 651-661.

Jan-E, S.; Santaladchaiyakit, Y.; Burakham, R. Ultrasound-assisted surfactant-enhanced
emulsification microextraction followed by HPLC for determination of preservatives in water,
beverages and personal care products. J. Chromatogr. Sci., 2016, 55, 90-98.

Vichapong, J.;, Burakham, R.; Santaladchaiyakit, Y.; Srijaranai, S. A preconcentration method for
analysis of neonicotinoids in honey samples by ionic liquid-based cold-induced aggregation
microextraction. Talanta, 2016, 155, 216-221.

Pairoh, D.; Chaiendoo, K.; Ngeontae, W.; Burakham, R. Sequential injection analysis of Fe(ll) in
supplement samples using silver nanoclusters as optical sensor. Curr. Anal. Chem., 2016, 12,
612-619.

Salisaeng P.; Amnok P.; Patdhanagul N.; Burakham R. Vortex-assisted dispersive micro-solid
phase extraction using CTAB-modified zeolite NaY sorbent coupled with HPLC for determination
of carbamate insecticides. J. Agric. Food Chem., 2016, 64, 2145-2152.

Vichapong J.; Srijaranai S.; Burakham R. Alternative liquid-liquid microextraction as cleanup for
determination of neonicotinoid pesticides prior HPLC analysis. Chromatographia, 2016, 79, 285-
291.

Vichapong J.; Srijaranai S.; Santaladchaiyakit Y.; Kanchanamayoon W.; Burakham R.

Preconcentration and simultaneous determination of heterocyclic aromatic amines in grilled
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pork samples by ion-pair-based surfactant-assisted dispersive liquid-liquid microextraction and
high-performance liquid chromatography. Food Anal. Methods, 2016, 9, 1120-1127.

Arnnok P.; Patdhanagul N.; Burakham R. An on-line admicellar SPE-HPLC system using CTAB-
modified zeolite NaY as sorbent for determination of carbamate pesticides in water.
Chromatographia, 2015, 21-22, 1327-1337.

Kongphonprom K.; Burakham R. Determination of carbamate insecticides in water, fruit and
vegetable samples by ultrasound-assisted dispersive liquid-liquid microextraction and high
performance liquid chromatography. Anal Letters, 2016, 49, 753-767.

Vichapong J.; Burakham R.; Srijaranai S. Determination of B—agonists in porcine meats by ion-pair
extraction and high-performance liquid chromatography. Anal Letters, 2015, 49, 208-216.
Vichapong J.; Burakham R.; Srijaranai S. lonic liquid-based vortex-assisted liquid-liquid
microextraction for simultaneous determination of neonicotinoid insecticides in fruit juice
samples. Food Anal. Methods, 2016, 9, 419-426.

Vichapong J.; Burakham R.; Srijaranai S. In-coupled syringe assisted octanol-water partition
microextraction coupled with high-performance liquid chromatography for simultaneous
determination of neonicotinoid insecticide residues in honey. Talanta, 2015, 139, 21-26.
Kazarian A.A.; Paull B.; Nesterenko P.N.; Soisungnoen P.; Burakham R.; Srijaranai S. Simultaneous
analysis of inorganic monovalent anions/cations using mixed-bed single-column ion
chromatography. Chromatographia, 2015, 78, 179-187.

Vichapong J.; Santaladchaiyakit Y.; Burakham R.; Srijaranai S. Determination of benzimidazole
anthelmintics in  eggs by advanced microextraction with high-performance liquid
chromatography. Anal. Letters, 2015, 48, 617-631.

Vichapong J.; Burakham R. Development and validation of an ultrasound-assisted surfactant-
enhanced emulsification microextraction method for liquid chromatographic determination of
carbamate residues in fruit juices, Acta Chromatographica, 2015, 27, 127-145.

Vichapong J.; Santaladchaiyakit Y.; Burakham R.; Kanchanamayoon W.; Srijaranai S. Determination
of benzimidazole anthelmintics using HPLC after vortex-assisted mixed anionic-cationic
surfactant-enhanced emulsification microextraction with solidification of floating organic droplet
procedure, J. Food Compos. Anal., 2015, 37, 30-37.

Kararian A.A.; Nesterenko P.N.; Soisungnoen P.; Burakham R.; Srijaranai S.; Paull B. Comprehensive
analysis of pharmaceutical products using simultaneous mixed-mode (ion-exchange/reversed-
phase) and hydrophilic interaction liquid chromatography. J. Sep. Sci., 2014, 37, 2138-2144.
Boontongto T.; Santaladchaiyakit Y.; Burakham R. Alternative green preconcentration approach
based on ultrasound-assisted surfactant-enhanced emulsification microextraction and HPLC for
determination of benzimidazole anthelmintics in milk formulae. Chromatographia, 2014, 77,
1557-1562.

Arnnok P.; Burakham R. Retention of carbamate pesticides by different surfactant-modified
sorbents: A comparative study. J. Brazil. Chem. Soc., 2014, 25, 1720-1729.

Santaladchaiyakit Y.; Srijaranai S.; Burakham R. Low toxic organic solvent-based ultrasound-

assisted emulsification microextraction for the residue analysis of benzimidazole anthelmintics
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in egg samples by high performance liquid chromatography, Food Anal. Methods, 2014, 7, 1973—
1981

Butwong N.; Zhou L.; Ngeontae W.; Burakham R.; Moore E.; Srijaranai S.; Luong J.H.T.; Glennon
JD. A sensitive nonenzymatic hydrogen peroxide sensor using cadmium oxide
nanoparticles/multiwall carbon nanotube modified glassy carbon electrode. J. Electroanal.
Chem., 2014, 717 -718, 41-46.

Vichapong J.; Santaladchaiyakit Y.; Burakham R.; Srijaranai S. Cloud-point extraction and reversed-
phase high performance liquid chromatography for analysis of phenolic compounds and their
antioxidant activity in Thai local wines. J. Food Sci. Technol. 2014, 51, 664-672.

Butwong N.; Ngeontae W.; Burakham R.; Srijaranai S. Detection of silver(l) ion based on mixed
surfactant-adsorbed CdS quantum dots. Microchim. Acta, 2013, 180, 1101-1107.

Vichapong J.; Burakham R.; Teshima N.; Srijaranai S.; Sakai T. Alternative spectrophotometric
method for determination of bilirubin and urobilinogen in urine samples using simultaneous
injection effective mixing flow analysis. Anal. Methods, 2013, 5, 2419-2426.
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1. Khonkayan K.; Sansuk S.; Srijaranai S.; Tuntulani T.; Saiyasombat C.; Busayaporn W.; Ngeontae
W. New approach for detection of chromate ion by preconcentration with mixed metal
hydroxide coupled with fluorescence sensing of copper nanoclusters. Microchim. Acta, DOI:
10.1007/500604-017-2320-2. (in press)

2. Sianglam P.; Kulchat S.; Tuntulani T.; Ngeontae W. A circular dichroism sensor for selective
detection of Cd** and S’ based on the in-situ generation of chiral CdS quantum dots.
Spectrochim. Acta A-Mol. Biomol. Spectrosc., 2017, 183, 408-416.

3. Neamdee K. Kulchat S.; Tuntulani T.; Ngeontae W. Fluorescence sensor based on D-
penicillamine capped cadmium sulfide quantum dots for the detection of cysteamine. J.
Lumines., 2017, 187, 260-268.

4. Uppa Y.; Kulchat S.; Ngamdee K.; Pradublai K.; Tuntulani T.; Ngeontae W. Silver ion modulated
CdS quantum dots for highly selective detection of trace Hg™". J. Lumines., 2016, 178, 437-
445,

5. Boonme C.; Noipa T.; Tuntulani T.; Ngeontae W. Cysteamine capped CdS quantum dots as a
fluorescence sensor for the determination of copper ion exploiting fluorescence enhancement
and long-wave spectral shifts. Spectrochim. Acta A-Mol. Biomol. Spectrosc., 2016, 169, 161-
168.

6. Ngamdee K.; Puangmali T.; Tuntulani T.; Ngeontae W. Circular dichroism sensor based on
cadmium sulfide quantum dots for chiral identification and detection of pennicillamine. Anal.
Chim. Acta, 2015, 898, 93-100.

7 Ngamdee K.; Tuntulani T.; Ngeontae W. L-Cysteine modified luminescence nanomatrials as
fluorescence sensor for Co™": effects of core nanomaterials in detection selectivity. Sensor.
Actuat. B-Chem., 2015, 216, 150-158.

8. Tedsana W.; Tuntulani T.; Ngeontae W. A circular dichroism sensor for Ni** and Co”* based on
L-Cysteine capped cadmium sulfide quantum dots. Anal. Chim. Acta, 2015, 867, 1-8.

9. Chaiendoo K.; Tuntulani T.; Ngeontae W. A highly selective colorimetric sensor for ferrous ion
based on polymethylacrylic acid-templated silver nanoclusters. Sensor. Actuat. B-Chem., 2015,
207, 658-667.
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Boonchiangma S.; Srijaranai S.; Tuntulani T.; Ngeontae W. A highly selective electrochemical
sensor for L-tryptophan based on a screen-printed carbon electrode modified with poly-p-
phenylenediamine and CdS quantum dots. J. Appl. Polym. Sci., 2014, 131, 40356.

Noipa T.; Ngamdee K; Tuntulani T.; Ngeontae W. Cysteamine CdS quantum dots decorated
with Fe3+ as a fluorescence sensor for the detection of PPi. Spectrochim. Acta A-Mol. Biomol.
Spectrosc., 2014, 118, 17-23.

Boonchiangma S.; Kukusamude C.; Ngeontae W.; Srijaranai S. In-capillary derivatization and
preconcentration for CE of metal ions as their phenanthroline complexes. Chromatographia,
2014, 77, 277-286.

Tedsana W.; Tuntulani T.; Ngeontae W. A highly selective turn-on ATP fluorescence sensor
based on unmodified cysteamine capped CdS quantum dots. Anal. Chim. Acta, 2013, 78, 65—
73.

Wongsan W.; Aeungmaitrepirom W.; Chailapakul O.; Ngeontae W.; Tuntulani T. Bifunctional
polymeric membrane ion selective electrodes using phenylboronic acid as a precursor of
anionic sites and fluoride as an effector: a potentiometric sensor for sodium ion and an
impedimetric sensor for fluoride ion. Electrochim. Acta, 2013, 111, 234-241.
Janrungroatsakul W.; Lertvachirapaiboon C.; Ngeontae W.; Aeungmaitrepirom W.; Chailapakul
O.; Ekgasit S.; Tuntulani T. Development of coated-wire silver ion selective electrodes on the
paper using conductive films of silver nanoparticles. Analyst, 2013, 138, 6786-6792.
Kunthadee P.; Watchasit S.; Kaowliew A.; Suksai C.; Wongsan W.; Ngeontae W.; Chailapakul O,
Aeungmaitrepirom W.; Tuntulani T. The intriguing di-tripodal amine calix[4]larene possessing
allosteric anion sensing properties using Cu(ll) ions as effectors to induce Donnan exclusion
failure in polymeric membrane ion-selective electrodes. New J. Chem., 2013, 37, 4010-4017.
Khantaw T.; Boonmee C.; Tuntulani T.; Ngeontae W. Selective turn-on fluorescence sensors for
Ag” using cysteamine-capped CdS quantum dots: Determination of free Ag” in silver
nanoparticles solution. Talanta, 2013, 115, 849-856.

Butwong N.; Ngeontae W.; Burakham R.; Srijaranai S. Detection of silver(l) ion based on mixed
surfactants-adsorbed on mercaptoacetic acid capped CdS quantum dots. Microchim. Acta,
2013, 180, 1101-1107.

Noipa T.; Tuntulani T.; Ngeontae W. Cu**-modulated cysteamine-capped CdS quantum dots as
a turn-on fluorescence sensor for cyanide recognition. Talanta, 2013, 105, 320-326.
Janrungroatsakul W.; Vilaivan T.; Vilaivan C.; Watchasit S.; Suksai C.; Ngeontae W
Aeungmaitrepirom W.; Tuntulani T. New calix[4]arene derivatives as ionophores in polymeric
membrane electrodes for Ag(l): Comparative selectivity studies and detection of DNA
hybridization. Talanta, 2013, 105, 1-7.
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Sripakdee T.; Mahachai R.; Chanthai S. Direct analysis of anthocyanins-rich Mao fruit juice using
sample dilution method based on chromophores/fluorophores of both cyaniding-3-glucoside
and pelargonidin-3-glucoside. Inter. Food Res. J., 2017. 24(1): 215-222.

Sricharoen P.; Lamaiphan N.; Patthawaro P.; Limchoowong N.; Techawongstien S.; Chanthai S.
Phytochemicals related to their antidiabetic and antioxidant activities in capsicum oleoresin
from different pungent levels of hot chilli varieties. Ultrasonics Sonochem., 2017, (in press-
online).

Sricharoen P.; Limchoowong N.; Techawongstien S.; Chanthai S. Ultrasound-assisted
emulsification microextraction coupled with salt-induced demulsification based on solidified
floating organic drop prior to HPLC determination of Sudan dyes in chili products. Arabian J.
Chem., 2017 (in press-online).

Sricharoen P.; Limchoowong N.; Areerob Y.; Nuengmatcha P.; Techawongstien S.; Chanthai_S.
FesOq/hydroxyapatite/graphene quantum dots as a novel nano-sorbent for preconcentration
of copper residue in Thai food ingredients: Optimization of ultrasound-assisted magnetic solid
phase extraction Ultrasonics Sonochem., 2017, 37: 83-93.

Limchoowong N.; Techawongstein S.; Chanthai S. A green extraction of trace iodine in table salts,
vegetables, and food products prior to analysis by inductively coupled plasma-optical emission
spectrometry. J. Braz. Chem. Soc., 2017, 28(4): 540-546.

Konkayan M.; Limchoowong N.; Sricharoen P.; Chanthai S. A highly sensitive and selective
method for determination of an iodate in the presence of an excess iodide in water and table
salt samples using malachite green-based spectrophotometry. Anal. Sci., 2016, 32(11): 1231-
1136.

Nuengmatcha P.; Mahachai R.;Chanthai S. Adsorption capacity of the as-synthetic graphene oxide
for the removal of alizarin red S dye from aqueous solution. Oriental J. Chem., 2016, 32(3),
1399-1410.
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Sawaddipanich V.; Chanthai S. Optimization study of headspace-single drop microextraction
followed by gas chromatography for some volatile aroma compounds analysis as a chemical
marker in tomato fruits and their sample products. Oriental J. Chem., 2016. 32(3), 1271-1282.

Nuengmatcha P.; Chanthai S.; Mahachai R.; Won-Chun O. Sonocatalytic performance of
Zn0O/graphene/TiO; nanocomposite for degradation of dye pollutants (methylene blue, texbrite
BAC-L, texbrite BBU-L and texbrite NFW-L) under ultrasonic irradiation. Dyes and Pigments,
2016.134: 487-497.

Areerob V.; Limchoowong N.; Sricharoen P.; Chanthai S. Core-shell SiO,-coated Fe, O3 with surface
molecularly imprinted polymer coating of folic acidand its applicable solid-phase extraction
prior to determination of total folates in tomatoes. J. Sep. Sci., 2016. 39, 3037-3045.

Keharom S.; Mahachai R.; Techawongstein S.; Chanthai S. Optimization studies on ultrasonic
assisted extraction of the capsaicinoids from sweet-to-superhot chilli samples using response
surface methodology Inter. Food Res. J. 2016. 23(4), 1676-1684.

Nuengmatcha P.; Chanthai S.; Mahachai R.; Won-Chun O. Visible light-driven photocatalytic
degradation of rhodamine B and industrial dyes (texbrite BAC-L and texbrite NFW-L) by ZnO-
graphene-TiO, composite. J. Environ. Chem. Eng., 2016. 4, 2170-2177.

Chotichayapong C.; Chanthai S.; Sattayasai N.; Kanzawa N.; Tamiya T; Tsuchiya T. cDNA sequence
analysis and structural phylogenetic tree of novel myoglobin from striped snake-head fish
(Ophicephalus striatus). Oriental J. Chem. 2016. 32(1), 9-28.

Chotichayapong C.; Chanthai S.; Sattayasai N.; Kanzawa N.; Tamiya T.; Tsuchiya T. Purification,
peptide mapping and spectroscopic characterization of myoglobin from striped snake-head fish
(Ophicephalus striatus). Oriental J. Chem. 2016. 32(1), 181-194.

Sricharoen P.; Limchoowong N.; Techawongstien S; Chanthai S. A novel screening test of B
carotene in fruit juices by microscale spectrophotometry combined with air-assisted and low-
density solvent-based liquid-liquid microextraction based on solidified floating organic droplets.
Food Chem., 2016, 203, 386-393.

Limchoowong N.; Sricharoen P.; Techawongstien S; Chanthai S. An iodine supplementation of
tomato fruits coated with an edible film of the iodide doped chitosan. Food Chem., 2016, 200,
223-229.

Keharom S.; Mahachai R.; Chanthai S. The optimization study of O-amylase activity based on
central composite design-response surface methodology by dinitrosalicylic acid method. Inter.
Food Res. J. 2016, 23(1), 10-17.
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1.

2.

Poonyaka R.; Chanthai S. Ultra-trace analysis of selenium by HGAAS: A plausible reduction approach
using silver nanoparticles. Der Pharma Chem., 2016, 8(8), 73-77.
Phongsirirux S.; Chanthai S. (2016) Ultrasonic assisted extraction as a potential green approach for

trace metal determination in complex matrices. Der Pharma Chem., 2016, 8(8), 12-16.
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3. Nuengmatcha P.; Mahachai R.; Chanthai S. (2016) Recent analytical and environmental approaches
on graphene based materials for toxic heavy metals and dye pollutants. Asian J. Mat. Chem., 20186,
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Somsubsin S.; Seebunrueng K.: Boonchiangma S.; Srijaranai S. A simple solvent based

microextraction for high performance liquid chromatographic analysis of aflatoxins in rice
samples.

Talanta, 2018, 176, 172-177.

Mukdasai S.; Langsi V. ; Pravda M.; Srijaranai S.; Glennon J.D. A highly Sensitive Electrochemical

Determination of Norepinephrine using l-cysteine Self-assembled Monolayers Over Gold

Nanoparticles/multi-walled Carbon Nanotubes Electrode in the Presence of Sodium Dodecyl

Sulfate. Sensor Actuat B-Chem, 2016, 236, 126-135.

Sansuk S.; Srijaranai S.; Srijaranai S. A New Approach for Removing Anionic Organic Dyes from

Wastewater Based on Electrostatically Driven Assembly. Environ. Sci. Technol., 2016, 50, 6477-

64384.

Ngaosi N.; Seebunrueng K.; Srijaranai S. In-syringe Reversed Dispersive Liquid-liquid

Microextraction Coupled to High Performance Liquid Chromatography for the Determination of

Sulfonylurea Herbicide Residues in Cereal Samples. Anal. Methods, 2016, 8,

4254-4262.

Mukdasai S.; Butwong N.; Thomas C.; Srijaranai S.; Srijaranai S. A Sensitive and Selective

Spectrophotometric Method for 2-chlorophenol Based on Solid Phase Extraction with Mixed
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Hemimicelle Magnetic Nanoparticles. Arab. J Chem., 2016, 9, 463-470.

Sansuk S.; Nanan S.; Srijaranai S. New Eco-friendly Extraction of Anionic Analytes Based on
Formation of Layered Double Hydroxides. Green Chem., 2015, 17, 3837-3846.

Boonchiangma S.; Ratchakrut P.; Chanthai S.; Srijaranai S. Reversed Phase Chromatographic
Analysis of 13 Amino Acids in Honey Samples. Chromatographia, 2015, 78, 923-927.

Suksom W.; Wannachai W.; Boonchiangma S.; Chanthai S.; Srijaranai S. lon Chromatographic
Analysis of Monosaccharides and Disaccharides in Raw Sugar. Chromatographia, 2015, 78,873-
879.

Srinameb, B.; Nuchadomrong, S, ; Jogloy, S.; Patanothai, A.; Srijaranai, S. Preparation of Inulin
Powder from Jerusalem Artichoke (Helianthus tuberosus L.) Tuber. Plant Food Hum. Nutr.,
2015, 70, 221-226.

Seebunrueng K.; Santaladchaiyakit Y.; Srijaranai S. Vortex-assisted Low Density Solvent
Liquid— Liquid Microextraction and Salt-induced Demulsification Coupled to High Performance
Liquid Chromatography for the Determination of Five Organophosphorus Pesticide Residues in
Fruits. Talanta, 2015, 132, 769-774.

Donthuan J,; Yunchalard S.;Srijaranai S. Vortex-assisted Surfactant-enhanced-Emulsification
Liquid— liquid Microextraction of Biogenic Amines in Fermented Foods Before Their
Simultaneous Analysis by High-performance Liquid Chromatography. J. Sep. Sci., 2014, 37,3164-
3173.

Butwong N.; Zhou L.; Moore E.; Srijaranai S.; Luong J.H.T.; Glennon J.D. A Highly Sensitive
Hydrogen Peroxide Biosensor Based on Hemoglobin Immobilized on Cadmium Sulfide
Quantum Dots/Chitosan Composite Modified Glassy Carbon Electrode. Electroanal., 2014, 26,
2465-2473.

Mukdasai S.; Moore E.; Glennon J.D.; He X.; Nesterenko E.P.; Nesterenko P.N.; Paull B.;

Pravda M.; Srijaranai S. Comparison of Electrochemical Property Between Multiwalled Carbon
Nanotubes and Porous Graphitized Carbon Monolith Modified Glassy Carbon Electrode for the
Simultaneous Determination of Ascorbic acid and Uric acid. J. Electroanal. Chem., 2014 , 731,
53-59.

Kazarian A.A.; Nesterenko P.N.; Soisungnoen P.; Burakham R.; Srijaranai S.; Paull B.
Comprehensive Analysis of Pharmaceutical Products Using Simultaneous Mixed-mode
(ion-exchange/reversed-phase) and Hydrophilic Interaction Liquid Chromatography. J. Sep. Sci.,
2014, 37, 2138-2144.

Kukusamude C.; Srijaranai S,; Kato M.; Quirino J. P. Cloud Point Sample Clean-up and Capillary
Zone Electrophoresis with Field Enhanced Sample Injection and Micelle to Solvent Stacking for
the Analysis of Herbicides in Milk. J. Chromatogr. A, 2014, 1351, 110-114.

Seebunrueng K.; Santaladchaiyakit Y.; Srijaranai S. Vortex-assisted Low Density Solvent Based
Demulsified Dispersive Liquid-liquid Microextraction and High-performance Liquid
Chromatography for the Determination of Organophosphorus Pesticides in Water Samples.
Chemosphere, 2014, 103, 51-58.

Kukusamude C.; Srijaranai S,; Quirino J.P. Anionic Microemulsion to Solvent Stacking

for on-line Sample Concentration of Cationic Analytes in Capillary Electrophoresis.
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18. ¥e-umana unewuiad vslana

18.1 AUnMIIINIg 5

Mrs. Panawan Moosophon

18.2 UszdAnisAne

UANANTI15E
YUy (819137) yagnUu Uszwne U WAy
M. (1AR) UNINYIALVDULNY ne 2540
M. Bunsuadl) LU ne 2543
U5.0.(,A10UN39) UNINYRVDULAY e 2552

18.3  HAMUNIIVINIG (Faunda 5 T)

UINLASUNISHELNST TUINTETTLAUYIRNIDINTENTTEAUUIUIYIA

1.

Hemtasin, C.; Kanokmedhakul, S.; Moosophon, P.; Soytong, K. Kanokmedhakul, K.
Bioactivedds azaphilones from the fungus Penicillium multicolor CMO1. Phytochemistry
Lett. 2016, 16, 56-60.

Sreejivungsa, K.; Suchaichit, N.; Moosophon, P.; Chompoosor, A. Light-Regulated Release
of Entrapped Drugs from Photoresponsive Gold Nanoparticles. J. Nanomaterials. 2016,
Article ID 4964693.

Suchaichit, N.; Kanokmedhakul, K, Panthama, N.; Poopasit, K; Moosophon, P.;
Kanokmedhakul, S. A 2H-tetrahydropyran derivative and bioactive constituents from the
bark of Goniothalamus elegants Ast. Fitoterapia. 2015, 103, 206-212.

Suttaratrungse, K.; Chanhan, P.; Kanokmedhakul, K.; Moosophon, P.; Kanokmedhakul, S.
Two New Flavonols from Flowers of Getonia floribunda Roxb. Phytochem. Lett. 2015, 11,
316-319.

Moosophon, P.; Kanokmedhakul, S.; Kanokmedhakul, K.; Buayairaksa, M.; Noichan, J.;
Poopasit, K. Antiplasmodial and Cytotoxic Flavans and Diarylpropanes from the Stems of
Combretum griffithii. J. Nat. Prod. 2013, 76(7), 1298-1302.
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19. %a-u’]llaf]‘a UNNENINAUT FINITUENS

Miss Pattana Teerapornchaisit

19.1  AUWUINIIYINIG HYILMans1asd

19.2 Uszifmshnen
LAY YUy (819137) Yagn1uy
Ysyewms . (1adl) N INeaeesll
Usggln - wmu. (al)-aldunse ARSIl
Usgugan  Ph.D (Polymer Organic Cardiff University

Chemistry)

19.3 HAUNMIIVINIG  (Faunds 5 V)

UINLIASUNTISIHELNST TUINTETTLAUYIRNIDINTENTTEAUUIUIYIA

Uszine
ne
ne
UK

U w.adfiau
2531
2534
2545

1. Sikhao P.; Teerapornchaisit P.; Taylor A.G.; Siri B. Seed Sci. & Technol., 2014, 42, 171-179.
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20. ¥Yo-urwana WNEIMNEINTA! Yoeansea

20.1 AWMUWNEINING  E

Miss Pittayagorn Noisong

20.2 UseiannsAnen

NYAENS19158
FaUsgyny (31v13v) Hoantiu Uszwne U wafiau
.U, (1Al UANINYFUUDULAY e 2547
AesAteususiunia
WA, (TNERa) UNINYIGUDULNAU ne 2551
Us.0. (1Ad) UNINYIGVDULNY ne 2554

20.3 WAIUMIIYINIG  (Founds 5 V)

UIBNLIASUNISIHBLNS TUITETTLAUYIRNIDINTENTTEAUUIUIYIA

1.

Sronsri C; Noisong P.; Danvirutai C. Thermal decomposition kinetics of
Mno.9C00.1HPO4-3H,O using experimental-model comparative and thermodynamic
studies. J. Therm. Anal. Calorim., 2016, inpress.

Sronsri C.; Noisong P.; Danvirutai C. Isoconversional kinetic, mechanism and
thermodynamic studies of the thermal decomposition of NHsCoosZno.1Mno.1PO4-H20. J.
Therm. Anal. Calorim., 2015, 120, 1689-1701.

Sronsri C.; Noisong P.; Danvirutai C. Solid state reaction mechanisms of the LiMnPQOgq
formation using special function and thermodynamic studies. Ind. Eng. Chem. Res., 2015,
54, 7083-7093.

Kullyakool S.; Siriwong K.; Noisong P.; Danvirutai C. Studies of thermaldecomposition
kinetics and temperature dependence of thermodynamic functions of the new precursor
LiNiPO4.3H,0 for the synthesis of olivine LiNiPO4. J Therm Anal Calorim., 2015, 122, 665-
677.

Danvirutai C.; Noisong P. Combined facile methods of the DSC and origin lab program to
study the dehydration kinetics of KMnPO4.H,0. J. Therm. Anal. Calorim., 2014, 119, 2249-
2255.

Sronsri C.; Noisong P.; Danvirutai C. Synthesis and properties of LiM'POs (M" = Mg,
Mno.sMgos, CoosMgos) affected by isodivalent doping and Li-sources. Solid State Sci., 2014,
36, 80-88.
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21. ¥o-UWENA WNEFIYY AaEv

Miss Sirinuch Loiha

211 AUMUNEININTG  EYIeMans191sd

21.2 UsedanasAnen

LAY FoU3a (v1ivn)  Fosandy Uszwe U wadiau
Useyeym3 .. (1Ad) UINYIRYRUATIVIT Tne 2546
Usgmatletpstudin U Jaudie Quadwel)  unnineideasuasunsilsa Tne 2547
USeygien Us.0. (1Ad) wnedeimnaluladasuns Ine 2552

21.3 WAUMIIVINIS  (Founds 5 )
UANLIASUNISIHBLNS TUITEITTLAUYIRNIDINTENTTEAUUIUIYIA

1. Osakoo N.; Henkel R,; Loiha S.; Roessner F.; Wittayakun J. Effect of support morphology
and Pd promoter on Co/SBA-15 for Fischer-Tropsch Synthesis. Catalysis Communications,
2014, 56, 168-173.

2. Osakoo N.; Henkel R; Loiha S.; Roessner F.; Wittayakun J. Comparison of PdCo/SBA-15
prepared by co-impregnation and sequential impregnation for Fischer-Tropsch synthesis.
Catalysis Communications, 2015, 66, 73-78.

3. Sophiphun O.; Féttinger K;; Loiha S.; Neramittagapong A.; Prayoonpokarach S.; Rupprechter
G.; Wittayakun J. Properties and catalytic performance in phenol hydroxylation of iron
on zeolite beta prepared by different methods. Reac Kinet Mech Cat , 2015, 116, 549-
561.

4. Rongchapo W.; Deekamwong K.; Loiha S.; Prayoonpokarach S.; Wittayakun J. Paraquat
adsorption on NaX and A-MCM-41. Water Science & Technology, 71.9, (2015) 1347-1353.

5. Pantupho W.; Deekamwong K.; Prayoonpokarach S.; Wittayakun J.; Loiha S. Effects of Iron
Species on Catalytic Performance for Phenol Hydroxylation of Fe-MCM-41. KKU Science
Journal, 2016, 44(1), 175-188.
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22. Yp-uwena WeAsTRY uuAAaasn

221 AuMdNeInINg  §

Mrs. Sirirath McCloskey

22.2 UsedannsAnen

1Y

Usgugyen

NYAENTINTE
FoUsnyay (a1un3v1) Hoantiu Uszina U wadiau
PVRIN(GID) URINYILUDULNU ne 2540
M.Sc. (Marine Natural The University of Ryukyus, Japan 2545
product)
Ph.D. (Biomolecular Liverpool John Moores UK 2550
Chemistry) University

22.3 WAIUNIITINIG (Founds 5 U)

UANLIASUNISIHBLNST TUITEITTLAUYIRNIINTENTTZAUUIUIYIA

1.

McCloskey S.; Noppawan S.; Mongkolthanaruk W.; Suwannasai N.; Senawong T.; Prawat U.
A new cerebroside and the cytotoxic constituents isolated from Xylaria allantoidea
SWUFT76. Nat. Prod. Res., 2017, 31(12), 1422-1430.

Sawadsitang S.; Mongkolthanaruk W.; Suwannasai N.; Sodngam S. Antimalarial and
cytotoxic constituents of Xylaria cf. cubensi PK108. Nat. Prod. Res. 2015 http://dx.doi.org/
10.1080/14786419.2015.1017724

Pimjuk P.; Phosri C.; Wauke T.; McCloskey S. The isolation of two new lanostane
triterpenoid derivatives from the edible mushroom Astraeus Asiaticus. Phytochemistry
Letts. 2015, 14, 79-83.

Nasomjai P.; Arpha K.; Sodngam, S.; Brandt S. D. Potential antimalarial derivatives from
astraodorol. Arch. Pharm. Res. 2014: DOI 10.1007/s12272-014-0393-6.

Jitjak W.; Sodngam S.; Sanoamuang N. Biological features and chemical components of
red pigments produced by a novel ascomycete fungus, Gelatinomyces siamensis in liquid
media. J. Pure Appl. Micro. 2014, 8(5), 3377-3386.

Sodngam S.; Saetang S.; Suwannasai N.; Mongkolthanaruk W. A Chemical constituents,
and their cytotoxicity, of the care wood decaying fungus Xylaria humosa. Nat. Prod.
Commun. 2013, 157-158.
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23. ¥o-UNEANA WIENRYTH ATANTHY

Mr. Somkiat Srijaranai

231 AUNUIININING - {eAans191d
23.2 UsgiAnnsAnen
LAY YUy (819137) Yagatu Uszina U WAy
Usuws . (1add) UNTINYIFBVOURAY Ty 2522
Useugln  anu. (edlldeildnd) UNTIVREUAAS ny 2526
Usguaywan  Ph.D. (Physical Chemistry)  University College Cork Ireland 2534
23.3 NAUIEIVING (Tounas 5 V)
UILNIATUNTHBUNS IUTETTEAUYIRNTDAITENTIZAVUIUIYIRA
1. Sansuk, S.; Srijaranai, S.; Srijaranai, S. A New Approach for Removing Anionic Organic

Dyes from Wastewater Based on Electrostatically Driven Assembly. Environ. Sci.
Technol., 2016, 50, 6477- 6484.
2. Mukdasai, S.; Butwong, N.; Thomas, C.; Srijaranai, S.; Srijaranai, S. A Sensitive and

Selective Spectrophotometric Method for 2-chlorophenol Based on Solid Phase

Extraction with Mixed Hemimicelle Magnetic Nanoparticles. Arabian J of Chemistry,
2016, 9, 463-470.
3. Karnsa-ard, S.; Santaladchaiyakit, Y.; Srijaranai, S.; Srijaranai, S. Modified QUEChERS and
Cloud-point Extraction Combined with Visible Spectrophotometric Detection for
Carbaryl Residue Analysis in Vegetables. Current Analytical Chemistry, 2013, 9, 150-156.
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5C212 303

WILTIWENE 2

24. ¥-WNANA WNAIAUNYL FamIndiadey

Miss Somying Leelasubcharoen

24.1 FUNUINNEIVING {EAIERTIR15Y

24.2 U52I0N15ANEI

U FoUa (a1v1iwn) Hosnvu Uszine Y w.a.flay
USeuges . (1ad) URINYIEUUDULNU ny 2536
USeugln  M.A. (Inorganic Chemistry) — University of Delaware USA 2542
Usgugywan  Ph.D. (Inorganic Chemistry) — University of Delaware USA 2544
24.3 WRIUNISITING (Founas 5 V)
MATslEFUNsmeunsTusasER U AT N TN AULIUNA
1. Othong J.; Boonmak J.; Ha J.; Leelasubcharoen S.; Youngme S. Thermally Induced single-

crystal-to-single-crystal transformation and heterogeneous catalysts for epoxidation

reaction of Co(ll) based metal-organic frameworks containing 1,4-phenylenediacetic acid.

Crystal Growth and Design, 2017, 17(4), 1824-1835.

2. Thuyweang N.; Lip Lin Koh; Andy Hor T.S.; Leelasubcharoen S. Synthesis, characterization

and catalytic activity of heterometallic ion-pair Ni/Mn and Ni/Zn complexes. Journal of

Coordination Chemistry. 2014, 67(7), 1219-1235.

3. ThuyweangN.; Lip Lin Koh; Andy Hor T.S.; Leelasubcharoen S. Synthesis, characterization and
catalytic activity for H/D exchange reaction for salicylaldehyde of heterometallic Ni/Zn

compound. Mendeleev Communications. 2014, 24, 222-223.
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25. ¥-UWENA  UNENEFINTT NAUATEY

25.1 dundannedvnis

Miss Sujitra Klinsrisuk

25.2 UsednnnsAnen

eANANII15E
FoUsnyay (a1un3v1) Hoantiu Uszina U wadiau
MU, (1Ad) UNINYIALVDULNY Iny 2542
my. (1ad) UNINYIALVDULNY Iny 2546
Ph.D. (Chemistry) University of St Andrews Scotland 2553

25.3 WAIIUNIIYINIG (Founds 5 U)

UANLIASUNISIHBLNS TUITEITTLAUYIRNIDINTENTTEAUUIUIYIA

1.

Klinsrisuk S.; Irvine J.T.S. Electrocatalytic Ammonia Synthesis via a Proton Conducting
Oxide Cell with BaCesZro3Y0.16Zn0.0403.6 Electrolyte Membrane. Catal. Today., 2016, In
Press.

Khoonsap S.; Supanchaiyamat N.; Hunt A. J.; Klinsrisuk S.; Amnuaypanich S. Improving
Water Selectivity of Poly(vinylalcohol)(PVA) - Fumed silica (FS) Nanocomposite
Membranes by Grafting of Poly(2-hydroxyethyl methacrylate) (PHEMA) on Fumed Silica
Particles. Chem. Eng. Sci. 2015, 122, 373-383.

Panpoom S.; Klinsrisuk S.; Martwiset S.; Poonsawat C. Polymerization of fibrous and high
molecular weight polyethylene using MgCl,/SBA-16/TiCls. Part. Aerosol Res., 2015, 11,
107-113.

Khoonsap S.; Narkkun T.; Ratphonsan P.; Klinsrisuk S.; Amnuaypanich S. Enhancing the
Grafting of Poly(2-hydroxyethyl methacrylate) on Silica Nanoparticles (SiO,-g-PHEMA) by
the Sequential UV-induced Graft Polymerization with a Multiple-UV irradiation. Adv.
Powder Technol. 2014, 25, 1304-1310.

UNAUNIIYINTG NIASUNITHREUNS FISEAUTIANIDITEAUUIUIYIA

1 e@dns nduedau. (2557) Uinsaluiuunswiindidninsladvesudsdmiunsduaseinenlue
, 3. Iy, yy., 42(1), 71-83.
o = o/
ATviseniiege
1. Klinsrisuk S.; Tao S.; Irvine J.T.S. Membrane reactors for ammonia production. In: Basile

A.; Di Paola L.; Hai F.; Piemonte V. Membrane reactors for energy applications and
basic chemical production. Woodhead Publishing, 2015, 543-563.
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26. Yo-UNWENA WNENMFINAUT WNIIAY

Miss Surangkhana Martwiset

26.1 FWNUINNIVING  JAEAIENSI19158

26.2 Us£IRN1SANEI

FoUSnq (vn3vn) Hosnvu Uszinel Y w.aflay
B.A. (Chemistry) Mount Holyoke College USA 2546

M.S. (Polymer Science and  University of Massachusetts-  USA 2548
Engineering) Amherst

Ph.D. (Polymer Science University of Massachusetts-  USA 2552

and Engineering) Amherst

26.3 WAUNIIYINIG  (Founds 5 V)

UINIASUNTISHELNST TUINTEITTLAUYIRNIDINTENTTZAUUIUIYIA

1.

Martwiset S.; Chaisaward K.; Treepet S.; Tayraukham P. Proton conducting membranes
based on poly(acrylonitrile-co-styrene sulfonic acid) and imidazole. Int. J. Hydrogen
Energy, 2017, 42, 6918-6925.

Panpoom S.; Klinsrisuk S.; Martwiset S.; Poonsawat C. Polymerization of fibrous and high
molecular weight polyethylene using MgCly/SBA-16/TiCla. Part. Aerosol Res., 2015, 11,
107-113.

Panawong C.; Pandhumas T.; Youngme S.; Martwiset S. Enhancing performance of optical
sensor through the introduction of polystyrene and porous structures. J. App. Polym. Sci.,
2015, 132, 41759.

Boonpoo-nga R.; Sriring M.; Nasomjai P.; Martwiset S. Electrospun fibers from polyvinyl
alcohol, poly(styrene sulfonic acid-co-maleic acid) and imidazole for proton exchange
membranes. ScienceAsia, 2014, 40, 232-237.

Martwiset S.; Nijpanich S.; Banturngsaksiri A.; Sriring M.; Pandhumas T.; Youngme S. Pyrene-
doped electrospun PMMA-PVC fibers for ferric ion detection. J. App. Polym. Sci., 2013,
130, 3205-3211.

Wongthep W.; Srituileong S.; Martwiset S.; Amnuaypanich S.. Grafting of poly(vinyl alcohol)
on natural rubber latex particles. J. App. Polym. Sci., 2013, 127(1): 104-110.
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27. Yo-UMENA WIEFINT UITUA

Mr. Suwat Nanan

271 AUMUINEININTG  EYIMEns1915d
27.2 UsziAn1sAne
LAY YUy (819137) Yagatu Uszina U WAy
Usugws . (1add) UNTINYIRBVOURAY Ty 2544
WesRteNguaunis
gl wma. (addsi@nd) UNTINgIReNiing ny 2546
Usgugywan  Ph. D. (Chemistry) University of Leeds UK 2552

27.3  HAMUNIIVINIG (Founds 5 )
UIBNLIASUNISIHBLNS TUITETTLAUYIRNIDINTENTTEAUUIUIYIA

1. Kakarndee S.; Juabrum S.; Nanan S. Low temperature synthesis, characterization and
photoluminescence study of plate-like ZnS. Materials Letters. 2016, 164, 198-201.

2. Nanan S.; Khumchoo N.; Intachai S.; Khaorapapong N. . A hybrid of hexakisthexyloxy)
triphenylene and synthetic saponite. Apply Clay Science. 2015, 114, 407-411.

3. Sansuk S.; Nanan S,; Srijaranai S. New eco-friendly extraction of anionic analytes based
on formation of layered double hydroxides. Green Chemistry. 2015, 17, 3837-3843.

UNAIUNIIBINTG NASUNITLELNS MISEAUBIANIDITEAUUIUIYA
1L gins udud (2556) ansiedtmadnivan Liquid crystal semiconductors. 2.3%é. w/a., 41(2:

320-329.

27.4 Uszaunsalnnsaeuszavaaudnen 11 U

27.5 A13z9UdaU
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28. ¥e-UINANA UNE19IRI AsdleAzan

Miss Atchara Sirimungkala
28.1 AWNUIINGIYINTG  {AeNansInsd

28.2 UsednnnsAnen

LAY FoUsnyay (a1un3v1) Hoaniu Uszwne U wafiau
Usyggws . (1add) LI NAeLe Tne 2524
Ysygly . (edwEda) UNTINEIFBUTRS Tne 2529
Usguayean  Drrer.nat. (Physical Philipps Universitat Marburg ~ Germany 2539
Chemistry)
28.3 WAUNIIYINIG  (Founds 5 U)
PRV ERY AL
1§39 Asdenran (2559) amuvnar1ansiall (Ghemical Thermodynamics) YauwAuNSALH

YDULNY T8I 208 T

2. 93a31 AsdsAzan (2556) Inlatall (Photochemistry) nN1A3%1LAL AEANEIATER S

UPINYIRLVDULAY VOULAY 31U 149 %1

NAITUNIIVINTT IR N YL AU A UIANUUIBNIASUNITIHELNS LU TE1TTLAUYIRNIITLAU

UIUIBIR

1 Somboon T.; Sirimungkala A. Effect of Parathion Methyl Pesticides on the Cerium-

Catalyzed Belousov — Zhabotinsky Oscillating Reaction. Proceedings of the The 8"

International Conference on Science, Technology and Innovation for Sustainable Well-

Being (STISWB VIll) 2016, 15- Yangon, Myanmar, 17 June, 2016, pp. ENM-031.

28.4 Uszaumsalnsaeussaugaudner 29 U

28.5 A13z9UEU

MsruTaEsuMlaguslasmnuanuminzaulusaazn1sane
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IWEIY Fodw
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343 232
343 233
343 234
343 431
343 491
343 499

Ufunsadigaildnd 1
WwIHEng 2
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1As99UIT8

sziudSyyns (nangnsil)

TRAQY

SC212 301
SC212 302
SC212 303
SC212 304
sC214 761
SC214 744

Fodw

WA 1
UfuRnsadigaildnd 1
WwiBsEnd 2

U RN saTgilEnd 2
funumaad
TAssUIdY
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29. ¥o-urwana uRwAl a18MNa UiNIN

Mrs. Kingkaew Chayakul Chanapattharapol

29.1 ALULINISIVINTG 919138
29.2 UszaRn1sAnu
AU Yoy (819137) Yagn1uy
USues v, (1add) UNINYIRLVOURNY
NesRtondusuans
Useygen  Us.a. (1adl) UMY IFUUDULNY

29.3 NAIIUNINIVINTG

UBNLIASUNISIHBLNS TUITHITTLAUYVIRNTDINTANTTZAULIUIYIA

Y w.aflau
2549

2554

1. Chanapattharapol K.C.; Krachuamram S.; Youngme S. Study of CO, adsorption on iron oxide

doped MCM-41, Microporous Mesoporous Mater. 2017, 245, 8-15.

2. Krachuamram S.; Danvirutai C.; Youngme S.; Chanapattharapol K.C. Effects of

Cetyltrimethylammonium Bromide and Heptane on the Surface Properties and CO, Adsorption of

Zeolite NaX, J. Chin. Chem. Soc. DOI: 10.1002/jccs.201700021. (in press)

3. Chanapattharapol K.C.; Krachuamram S.; Makdee A.; Unwiset P.; Srikwanjai S. Preparation

and characterization of Ce1PrO, supports and their catalytic activities, J. Rare Earths. (in press)

29.4 Uszaumsalnnsaeuszavaandner 5 U
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U RN ST NEnd |
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30. Yo-wwena wiedmning yyun

Mr. Jaursup Boonmak

30.1 AILRUINMIIYINIG - ©19158

30.2 UsedRnnsAnen

YauIeuy (F191311) Yagatu Uszina U w.a.nau
M. (1A%) LNeSANNDUAUNTS LININYIBYVDUWNY Iny 2549
Us.0. (1Ad) UNINYIALVDUBNY ny 2554

30.3 WAIUMIITINIG (Tounas 5 U)

UANIASUNISLHBLNST TUITEITTLAUYIRNIDINTENTTZAUUIUIYIR

1.

Sanram S.; Boonmak J.; Youngme S. Ni(ll)-metal-organic frameworks based on 1,4-
phenylenedipropionic acid: Solvothermal syntheses, structures, and photocatalytic
properties. Polyhedron, 2016, 119, 151-159.

Moeinian M.; Akhbari K.; Boonmak J.; Youngme S. Similar to what occurs in biological
systems; irreversible replacement of potassium with thallium in coordination polymer
nanostructures. Polyhedron, 2016, 118, 6-11.

Chaiyosang B.; Kanokmedhakul K.; Boonmak J.; Youngme S.; Kukongviriyapan V.; Soytong
K; Kanokmedhakul S. A new lumazine peptide penilumamide e from the fungus
Aspergillus terreus. Natural Product Research, 2016, 30, 9, 1017.

Hemman M.; Pakawatchai C.; Boonmak J.; Youngme S.; Saithong S. Crystal structure of (4
-N-allylthiourea+°S:S)  bis[H-bis(diphenylphosphanylmethane-+°P:P]  bis[bromido-
copper(l)] acetonitrile disolvate. Acta Cryst. 2015, E71, 1081

Piromchom J.; Boonmak J.; Chainok K.; Youngme S. Water-induced dynamic crystal-to-
amorphous transformation of cobalt(ll) coordination and supramolecular frameworks
containing  benzene-1,2,4,5-tetracarboxylic ~ acid  and  trans-1-(2-pyridyl)-2-(4-
pyridyDethylene ligands. Polyhedron, 2015, 102, 593.

Suvanvapee P.; Boonmak J.; Youngme S. Structural diversity and luminescent properties
of cyanoacetato zinc/cadmium coordination polymers with N,N'-ditopic auxiliary ligands.
Polyhedron, 2015, 102, 693.

Ervithayasuporn V.; Kwanplod K; Boonmak J; Youngme S.; Sangtrirutnugul P.
Homogeneous and heterogeneous catalysts of organopalladium functionalized-
polyhedral oligomeric silsesquioxanes for Suzuki-Miyaura reaction. Journal of Catalysis,
2015, 332, 62.

Suvanvapee P.; Boonmak J.; Youngme S. Synthesis, crystal structure and luminescent
properties of three new zinc/cadmium coordination polymers containing cyanoacetate
and 1,2-di(d-pyridyDethylene. Inorganica Chimica Acta, 2015, 437, 11.

Suvanvapee P.; Boonmak J.; Klongdee F.; Pakawatchai C.; Moubaraki B.; Murray K.S,;
Youngme S. A Series of cyanoacetato copper(ll) coordination polymers with various N,N'-
ditopic spacers: Structural diversity, supramolecular robustness and magnetic properties.
Crystal Growth & Design, 2015, 15(8), 3804.
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10.

11.

12.

13.

Piromchom J.; Othong J.; Boonmak J.; Mutikainen I.; Youngme S. A novel one-dimensional
metal-organic framework with a [Ll-cyanido-argentate group: Catena-poly[[(5,5-dimethyl-
2,2'—bi|oyridyL—K2 N,N‘)siLver(l)]—},t—cyanido—K2 N:Cl. Acta Cryst., 2015. C71, 1057.
Piromchom J.; Wannarit N.; Boonmak J.; Chainok K.; Pakawatchai C.; Youngme S. Flexible
metal supramolecular framework of 2D cobalt(ll) coordination polymer with water-
induced reversible crystal-to-amorphous transformation. Inorg Chem Commun, 2014, 44,
111.

Abhervé A.; Clemente-Juan J. M.; Clemente-Ledn M.; Coronado E.; Boonmak J.; Youngme
S. Tuning the nuclearity of iron(lll) polynuclear clusters by using tetradentate Schiff-base
lisands. New Journal of Chemistry, 2014, 38, 2015.

Piromchom J.; Wannarit N.; Boonmak J.; Pakawatchai C.; Youngme S. Synthesis, crystal
structure and water-induced reversible crystal-to-amorphous transformation property of
[CoaA2,4-pydc)(bpa)H20)s(H:0).. Inorganic Chemistry Communications, 2014, 40, 59.
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31. Ye-uwana wlauds A3aed

Mrs. Chomsri Siriwong

311 AUALINIYINS 919159

31.2 UseIRnTsAnen

sEAU
USuaues

(g

USquan

(g7

a

J3guguen

g7

FoUSnq (vn3vn) Fosandu Uszinel U w.a.flay
W.U. (1Ad) UNINYIRUDULAY e 2543

2.4, Armnssuad) UNINYIRUDULAY e 2548
U3.9. (nedansiay UAINYRUARR ne 2557
AINTINTEAR)

31.3 WAIUMIITINIG (Founds 5 U)

UNLIASUNISIHBLNST TUITEITTLAUYIRNIINTENTTZAUUIUIYIA

1.

Siriwong C.; Sae-oui P.; Sirisinha C. Performance Comparison of Various Surface
Modifying Agents on Properties of Silica-filled Neoprene Rubber. Rubber Chem Technol,
2016 In Press.

Siriwong C.; Sae-oui P.; Sirisinha C. Performance Comparison of Various Surface Modifying
Agents on Properties of Silica-filled Neoprene Rubber. Rubber Chem Technol, 2016 In
Press.

Siriwong C.; Sae-oui P.; Sirisinha C. Comparison of Coupling Effectiveness among Amino-,
Chloro-, and Mercapto Silanes in Chloroprene Rubber. Adv. Mater. Res. 2013, 747, 530-
533.

UNAUNINIVINTG NIASUNITHNBUINS IUSLAUYIRNZDTZAULIUIYIR

1. Chomsri Siriwong, (2015) The use and toxicity of the filler reinforcrment, KKU SCi. J.,
43(4): 579-594.
fN9IMTULNHD
1 Taurd #3294, Uguned Wusnua (2558) 814 walluaginalulad (Chemistry and Technology of
Rubber). MAv Al AuINeIm@ns INTINeaeveuLAY 91U 164 K.
2. Taurd #3294 (2557) n13dnelounladsuaznszuIUNIINAL LenasUsenaunIsaeniv 343

451 ndnmsdrAglunszuiunisiall Ae3NLAl ANEINYIAIENT NUIINEIABVOULAY I1UIY
167 wi.

31.4 Uszaumsalnnsdaussavagaudner 9 U
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31.5 a13sauUEaU

AMszusaEsuMUasuslasmuanuminzaulusnazUn1sane

STAUUBYYINT
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32. Y-wwena wEIuuian gussalveung

Miss Nontipa Supanchaiyamat
32.1  AunRdIneIvINg 919159

32.2 UsedannsAnen

LAY FoUsryay (a1un3v1) Hoaniu Uszina U wafiau
USgums  B.Sc. (Chemistry) University of Strasbourg France 2549
Usyglm M.Sc. (Chemistry) University of Strasbourg France 2551
Useyeyen  Ph.D. (Chemistry) University of York UK 2556

32,3 WAIUNIITING (Founas 5 U)
NATeilETunsmeunsTuasTERUT AR TENTSER UL A
1 Attard T. M.; McElroy C. R.; Gammons R. J,; Slattery J. M.; Supanchaiyamat N.; Kamei C. L.
A.; Dolstra O.; Trindade L. M.; Bruce N. C.; McQueen-Mason S. J.; Shimizu S.; Hunt A. J.
Supercritical CO; extraction as an effective pre-treatment step for wax extraction in a

miscanthus biorefinery, ACS Sustainable Chem. Eng. 2016, in press. (DOI: 10.1021
/acssuschemeng.6b01220)

2. Khoonsap S.; Supanchaiyamat N.; Hunt A. J.; Klinsrisuk S.; Amnuaypanich S. Improving
water selectivity of poly (vinyl alcohol) (PVA) — Fumed silica (FS) nanocomposite
membranes by grafting of poly (2-hydroxyethyl methacrylate) (PHEMA) on fumed silica
particles. Chem. Eng. Sci., 2015, 122, 373-383.

3. Supanchaiyamat N.; Hunt AJ.; Shuttleworth P.S.; Ding C.; Clark J.H.; Matharu A.S. Bio-
based thermoset composites from epoxidised linseed oil and expanded starch. RSC Adv.,
2014, 4(44), 23304-23313.

fnsmTeanilede
1. P. S. Shuttleworth and N. Supanchaiyamat, (2013) in The Economic Utilisation of Food Co-

Products, eds. A. Kazmi and P. S. Shuttleworth, RSC Publishing, Cambridge.

32.4 Uszaumsalnnsaeussaugaufne 3 U

32.5 A1339UEIU
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EEINIERILTElD
WY Fodm
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33. Y@-UWENA WINEIWUEY HRUIN

Miss Poonsuk Poosimma

33.1  AWKLINNIBINIT 919158

33.2 UsednnisAnen

FaUsgyny (31v13v) Hoantiu Uszwne U wafiau
.U, (1Adl) UNINYIFLUDULNAU ne 2545
.4l (bAT) UNINYIFLUVDULNAU ne 2549
Ph.D. (Ceramics and University of Manchester UK 2556
Glasses)

33.3 WAIIUNIIVINIG (Founds 5 V)

UINIASUNISHELNT TUINTHTILAUYIRNIDINTENTTZAUUIUIYIR

1.

Kabilaphat J.; Poosimma P.; Khaorapapong N.; Intachai S.; Ogawa M. Synthesis and Optical
Properties of MnS-ZnS and MnS-CdS Nanoparticles in Montmorillonite. Journal of
Nanoscience and Nanotechnology, 2016, 16, in press.

Gamonchuang J.; Poosimma P.; Saito K.; Khaorapapong N.; Ogawa M. The effect of alcohol
type on the thickness of silica layer of Co304@SiO; core-shell particle. Colloids Surf.,, A,
2016, 511, 39-46.

NAIUNIGIVINS IUAN B LN BU AN UL BN LA SUNI SIS IUANTENTILAUBINVZ D TEAUUILYR

1.

Pragobdee S.; Mahachai R.; Poosimma P. Titrimetric Determination of Mixtures: An
Experimental Design for the Undergraduate Students. Proceedings of the 4th International
Conference of Science Educators and Teachers (ISET), 2016, pp. 52-57.

Chuekhamhot N.; Mahachai R.; Poosimma P. Titrimetric Development of the Experiment
about the Separation of Transition Metals for Undergraduate Chemistry Students.
Proceedings of the 4th International Conference of Science Educators and Teachers
(ISET), 2016, pp. 66-70.

33.4 Uszaumsalnnsaeussavgandner 6 U

33.5 A13s9uUEIU

AMszusaEsuMlasuslasmnuanuminzaulusiazUn1sane

seAuUTYInT
WAV Fodw
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SC214 761 dunuwnaad
SC214 774 1AS9UWIdY
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34. Yo-UNNENA WIBNIAG UUNAAALRTEY (Fa-wrmanaiiu ueseaa Ualugisnen)

Mr. Mongkol Nontakitticharoen (Mr. Mongkol Buayairaksa)

34.1  AWKLINNIBINTT 919158

34.2 UseiannsAnen

U FoUa (a1v1iwn) Fosandu Uszimne Y w.a.flay
Ysyewms . (1adl) UNTINYIFVOUAY Tne 2544
Ysygly . (eddumsd) UNTINYIFVOUAY Tne 2548
Usyggen U0, (LaRBuwSe) UNTINYIFIVDUAY Tne 2554

34.3 WAIUMIIYINIG (Founds 5 U)
UAFLNIASUNISINE NS TUITEITTEAUYIRNSDINTEITTLAVUIUIUR

1. Thiplueang C.; Punyanitya S.; Banjerdpongchai R.; Wudtiwai B.; Udomputtimekakul P.;
Buayairaksa M.; Nuntasaen N.; Pompimon W. Sawtehtetronenin from Goniothalamus
sawtehii and its cytotoxicity. Nat. Prod. Commun. 2014, 9 (12), 1769-1771.

2. Uadkla O.; Yodkeeree S.; Buayairaksa M.; Meepowpan P.; Nuntasaen N.; Limtrakul P.;
Pompimon W. Antiproliferative effect of alkaloids via cell cycle arrest from Pseuduvaria
rugose. Pham. Biol. 2013, 51(3), 400-404.

3. Moosophon P.; Kanokmedhakul S.; Kanokmedhakul K.; Buayairaksa M.; Noichan J.;
Poopasit K. Antiplasmodial and Cytotoxic Flavans and Diarylpropanes from the Stems of
Combretum griffithii. J. Nat. Prod. 2013, 76(7), 1298-1302.

4. Mahiwan C.; Buayairaksa M.; Nuntasaen N.; Meepowpan P.; Pompimon W. Potential cancer
chemopreventive activity of styryllactones from Goniothalamus marcanii. Amer. J. Appl.
Sci. 2013, 10 (1), 112-116.
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343 214 UFURnIsANBuN3e 2
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35, ¥a-uwana wieanadall wmanwsy

Miss Ratsami Lekphrom

35.1 @IUULINNSITINIG - 913158

35.2 UsedannsAnen

FoUSngn (evn3vn) Fosandu Uszne U w.a.dlau
.. (1Al UAINYIYURENTAN e 2546
Wl (ASdun3Y) LI FUUDULAY e 2549
Us.0. (ATIBUNSE) UANINYFUUDULAY e 2554

35.3 WAIUMIITINIG (Jounas 5 U)

UIBNIASUNISHELNT TUINTETILAUVIRNIDINTENTTZAUUIUIYIR

1.

Sangsopha W.; Kanokmedhakul S.; Lekphrom R.; Kanokmedhakul K. Chemical constituents
and biological activities from branches of Colubrina asiatica. Nat. Prod. Res. DOI:
10.1080/14786419.2017.1320787. (in press)

Sangsopha W.; Lekphrom R.; Kanokmedhakul S.; Kanokmedhakul K. Cytotoxic and
antimalarial constituents from aerial parts of Sphaeranthus indicus. Phytochemistry Lett.
2016, 17, 278-281.

Lekphrom R.; Kanokmedhakul K.; Sangsopha W.; Kanokmedhakul S. A new coumarin from
the roots of Micromelum minutum. Nat. Prod. Res. DOI:10.1080/14786419.2016.1185720.
Chaipukdeea N.; Kanokmedhakul K.; Kanokmedhakul S.; Lekphroma, R.; Pyne S.G.; Two
new bioactive iridoids from Rothmannia wittii. Fitoterapia 2016, 113, 97-101.

Rattanata N.; Klaynongsruang S.; Daduang S.; Tavichakorntrakool,R.; Limpaiboon T,
Lekphrom R.; Boonsiri P.; Daduang J. Inhibitory Effects of gallic acid isolated from
Caesalpinia mimosoides Lamk on Cholangiocarcinoma Cell Lines and foodborne
Pathogenic Bacteria. Asian Pac. J. Cancer. Prev. 2016, 17(3), 1341-5.

Rattanata N.; Daduang S.; Wongwattanakul M.; Leelayuwat C.; Limpaiboon T.; Lekphrom
R.; Sandee A.; Boonsiri P.; Chio-Srichan S.; Daduang J. Gold nanoparticles enhance the
anticancer activity of gallic acid against Cholangiocarcinoma Cell Lines. Asian Pac J Cancer
Prev. 2015, 16(16), 7143-7147.

Chaipukdee N.; Kanokmedhakul S.; Lekphrom R.; Kanokmedhakul K. Two new flavanonols
from the bark of Akschindlium godefroyanum. Nat. Prod. Rese. 2014, 28(3), 191-195.
Namanusart W.; Saksirirat W.; Hirunsalee A.; Lekphrom R. Efficiency of luminescent
mushroom, Neonothopanus nambi Speg. for controlling root-knot nematodes
(Meloidogyne incognita Chitwood) in tomatoes. KKU Res J. 2013, 18(5): 824-831.

UNAANIIBINTG NHASUNITHRE WIS IUSTLAUBIANSDIZAUUIUIYIR

1.

Lekphrom R.; Saengboonmee C. Coenzyme Q10: From Basic Chemistry to Medical
Applications. Srinagarind Med J. 2013, 28(4), 589-595.
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Mrs. Wijittra Jenwiriyakul
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36.3 HAIUNIIYINIT
ATl TusweunsTuMsEsSER UM A oA SER UL IR
1. Narkkun T.; Jenwiriyakul W.; Amnuaypanich S. Dehydration performance of double-
network poly(vinyl alcohol) nanocomposite membranes (PVAs-DN). J. Membr. Sci. 2017,
528, 284-295.

UNAIUNIIBINTG NASUNITHELNS MISEAUTIANIDIEAUUIUIYA

1. 33051 AUTSeeNa, weaglawmasanwediuesnlnil (Actuator based on Conducting Polymers),
2155153811805 4%, (KKU Science Journal), 2017, 45 (2) () 214-223

ANSIMIULIED

1. 33091 AUTIEENg, 1Ailinseeao 10098 (The Basic of Cosmetic Chemistry), fuiasai 1,
W.A. 2560, ISBN 978-616-438-026-4
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Miss Sirinan Kulchat
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Useyeyen  Ph.D. (Chemistry) University of Strasbourg France 2558
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1. Sianglam, P.; Kulchat S.; Tuntulani, T.; Neeontae, W. “A circular dichrosism sensor for selective detection
of Cd*" and S** based on the in-situ generation of chial CdS quantum dots” Spectrochim. Acta. A.
2017, 183, 408-416.

2. Ngamdee, K; Kulchat, S.; Tuntulani, T.; Ngeontae, W. “Fluorescence sensor based on D-penicillamine
capped cadmium sulfide quantum dots for the detection of Cysteamine” J. Lumin. 2017, 187, 260-
268.

3. Uppa, Y.; Kulchat, S.; Neamdee, K.; Pradublai, K.; Tuntulani, T.; Ngeontae, W. “Silver ion modulated CdS
quantum dots for highly selective detection of trace HgZ“’ J. Lumin. 2016, 178, 437-455.

4. Kulchat, S.; Lehn, J.-M. “Dynamic Covalent Chemistry of Nucleophilic Substitution Component
Exchange of Quaternary Ammonium Salts” 2015, Chem. Asian J. 2015, 10, 2484-2496.

5. Kulchat, S.; Meguellati, K;; Lehn, J.-M. “Organocatalyzed and Uncatalyzed C=C/C=C and C=C/C=N
Exchange Processes between Knoevenagel and Imine Compounds in Dynamic Covalent Chemistry”
Helv. Chim. Acta, 2014, 97, 1219-1236.
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38. ¥e-uwdna waIRsysal ynanla
Miss Siribboon Mukdasai
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38.3 NAIIUNIEIVINTG

UNLIASUNISIHBLNS TUITHTILAUYIANFDINTANTTZAULIUIYIA

Mukdasai S.; Langsi V.; Pravda M.; Srijaranai S.; Glennon J D. A highly sensitive electrochemical
determination of norepinephrine using L-cysteine self-assembled monolayers over gold
nanoparticles/multi-walled carbon nanotubes electrode in the presence of sodium dodecyl sulfate.
Sensors and Actuators B: Chemical, 2016, 236, 126-135.

Mukdasai S.; Butwong N.; Thomas C.; Srijaranai S.; Srijaranai S. 2016. A sensitive and selective
spectrophotometric method for 2-chlorophenol based on solid phase extraction with mixed
hemimicelle magnetic nanoparticles. Arabian Journal of Chemistry, 2016, 9, 463-470.

Mukdasai S.; Crowley U.; Pravda M.; He X.; Nesterenko E P.; Nesterenko P N.; Paull B.; Srijaranai S.;

Glennon J D.; Moore E. Electrodeposition of palladium nanoparticles on porous graphitized carbon
monolith modified carbon paste electrode for simultaneous enhanced determination of ascorbic
acid and uric acid. Sensors and Actuators B: Chemical, 2015, 218, 280-288.
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Mr. Sira Sansuk
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1.

Khonkayan K.; Sansuk S.; Srijaranai S.; Tuntulani T.; Saiyasombat C.; Busayaporn W.;
Ngeontae W. New approach for detection of chromate ion by preconcentration with
mixed metal hydroxide coupled with fluorescence sensing of copper nanoclusters.
Microchim Acta DOI: 10.1007/500604-017-2320-2. (in press)

Gissawong N.; Sansuk S.; Srijaranai S. The alternative use of layered double hydroxides as
extraction medium coupled with microcomplexation for determination of phosphate in
water samples. Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy
2017, 173, 994-1000.

Miller T.; Sansuk S.; Pei S.; Lai S.; Macpherson J.; Unwin P. Pt nanoparticle modified
single walled carbon nanotube network electrodes for electrocatalysis: Control of
the specific surface area over three orders of magnitude. Catal. Today 2015, 244,
136-145.
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Miss Suthasinee Boonchiangma
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1. Somsubsin S.; Seebunrueng K.: Boonchiangma S.; Srijaranai S. A simple solvent based
microextraction for high performance liquid chromatographic analysis of aflatoxins in rice
samples. Talanta, 2018, 176, 172-177.

2. Suksom W.; Wannachai W.; Boonchiangma S.; Chanthai S.; Srijaranai S. lon
Chromatographic Analysis of Monosaccharides and Disaccharides in Raw Sugar.
Chromatographia, 2015, 78, 873-879.

3. Boonchiangma S.; Ratchakrut P.; Chanthai S.; Srijaranai S. Reversed phase chromatographic

analysis of 13 amino acids in honey samples. Chromatographia, 2015, 78, 923-927.

UNAUNIIBINTG NLASUNITHIE NS MISEAUYIANIDITEAUUIUIYA

1. Sunakkarat Y.; Boonchiangma S.; Srijaranai S. Vortex and Surfactant Assisted Low Density
Solvent Liquid-Liquid Microextraction for Liquid Chromatographic Determination of
Polycyclic Aromatic Hydrocarbons. Proceeding of Pure and Applied Chemistry
International Conference, 2017, 168-173.
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41. Ye-urwdna WLuaUA3 Sun

Mr.Andrew Hunt

41.1 MUNLINNSIBING 919158

41.2 UseIannsAnen

LAY FoUsnyay (a1un3v1) Hoantiu Uszina U wafiau
USuyw3  B.Sc. (chemistry) University of Wales United 2544
(Swansea) Kingdom
Usqyeilm  Master in Research (MRes)  University of York United 2545
(Clean Chemical Kingdom
Technology)
Usugywan  Ph.D. (chemistry) University of York United 2550
Kingdom

41.3 WAIUNIIVINIG (Founds 5 V)

UANLIASUNISIHBLNST TUITEITTLAUYIANIINTENTTEAULIUIYIA

1.

T. M. Attard, C. R. McElroy, R. J. Gammons, J. M. Slattery, N. Supanchaiyamat, C. L. A. Kamei, O.
Dolstra, L. M. Trindade, N. C. Bruce, S. J. McQueen-Mason, S. Shimizu and A. J. Hunt, Supercritical
CO2 extraction as an effective pre-treatment step for wax extraction in a miscanthus biorefinery,
ACS Sustainable Chem. Eng., 2016, DOI: 10.1021/acssuschemeng.6b01220

A. S. Marriott, A. J. Hunt, E. Bergstrdm, J. Thomas-Oates and J. H. Clark, Effect of rate of pyrolysis
on the textural properties of naturally-templated porous carbons from alginic acid, J. Anal. Appl.
Pyrol., 2016, DOI:10.1016/j.jaap.2016.07.002

A. Gallant Lanctot, T. M. Attard, J. Sherwood, C. R. McElroy and A. J. Hunt, Synthesis of
cholesterol-reducing sterol esters by enzymatic catalysis in bio-based solvents or solvent-free,
RSC Adv., 2016, 6, 48753-48756

J. Sherwood, H. L. Parker, K. Moonen, T. J. Farmer and A. J. Hunt, N-Butylpyrrolidinone as a dipolar
aprotic solvent for organic synthesis, Green Chem., 2016, 18, 3990-3996

F. P. Byrne, S. Jin, G. Paggiola, T. H. M. Petchey, J. H. Clark, T. J. Farmer, A. J. Hunt, C. R. McElroy
and J. Sherwood, Tools and techniques for solvent selection: green solvent selection guides,
Sus. Chem. Proc., 2016, DOI: 10.1186/s40508-016-0051-z

T. M. Attard, M. Arshadi, C. Nilsson, V. L. Budarin, E. Valencia-Reyes, J. H. Clark and A. J. Hunt,
Impact of supercritical extraction on solid fuel wood pellet properties and off-gassing during

storage, Green Chem., 2016, 18, 2682-2690
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

J. H. Clark, T. J. Farmer, A. J. Hunt and J. Sherwood, Opportunities for Bio-Based Solvents
Created as Petrochemical and Fuel Products Transition towards Renewable Resources, Int. J. Mol.
Sci., 2015, 16(8), 17101-17159; doi:10.3390/ijms160817101

T. M. Attard, C. R. McElroy and A. J. Hunt, Economic Assessment of Supercritical CO, Extraction
of Waxes as Part of a Maize Stover Biorefinery, Int. J. Mol. Sci. 2015, 16(8), 17546-17564;
doi:10.3390/ijms 160817546

A. Munoz Garcia, A.J. Hunt, V.L. Budarin, H.L. Parker, P.S. Shuttleworth, G.J. Ellis and J.H. Clark,
Starch-derived carbonaceous mesoporous materials (Starbon®) for the selective adsorption and
recovery of critical metals, Green Chem., 2015,17, 2146-2149

T. M. Attard, E. Theeuwes, L.D.Gomez, E.Johansson, I Dimitriou, P.C. Wright, J. H.
Clark, S.J. McQueen-Mason and  A. J. Hunt, Supercritical extraction as an effective first-step
in a maize stover biorefinery, RSC Adv., 2015,5, 43831-43838

T. M. Attard, C. R. McElroy, C.A. Rezende, I. Polikarpov, J.H. Clark and A. J. Hunt, Sugarcane
waste as a valuable source of lipophilic molecules, Ind. Crop and Prod., 2015, 76, 95-103

T. Jiang, V. L. Budarin, P. S. Shuttleworth, G. Ellis, C. M. A. Parlett, K. Wilson, D. J. Macquarrie and
A. J. Hunt, Green preparation of tuneable carbon-silica composite materials from wastes, J. Mater.
Chem. A, 2015, 3, 14148-14156

H. L. Parker, J. R. Dodson, V. L. Budarin, J. H. Clark and A. J. Hunt, Direct synthesis of Pd
nanoparticles on alginic acid and seaweed supports, Green Chem., 2015, 17, 2200-2207

A. J. Hunt, A. S. Matharu, A. H. King and J. H. Clark, The importance of elemental sustainability
and critical element recovery, Green Chem., 2015, 17, 1949-1950

J. R. Dodson, H. L. Parker, A. Murioz Garcia, A. Hicken, K. Asemave, T. J. Farmer, H. He, J. H. Clark
and A. J. Hunt, Bio-derived Materials as a Green Route for Precious & Critical Metal Recovery and
Re-use, Green Chem., 2015, 17, 1951-1965

Z. Zhang, D. J. Macquarrie, M. J. De bruyn, V. L. Budarin, A. J. Hunt, M. J. Gronnow, J. Fan, P.
Shuttleworth, P. Elliott, J. H. Clark and A. S. Matharu, Low-temperature microwave-assisted
pyrolysis of waste office paper and the application of bio-oil as an Al adhesive, Green Chem.,
2015,17, 260-270

S. Khoonsap, N. Supanchaiyamat, A. J. Hunt, S. Klinsrisuk, S. Amnuaypanich, Improving Water
Selectivity of Poly (vinyl alcohol) (PVA) - Fumed Silica (FS) Nanocomposite Membranes by Grafting
of Poly (2-hydroxyethyl methacrylate) (PHEMA) on Fumed Silica Particles, Chem. Eng. Sci.,
2015122, 373-383

J. R. Dodson, L. Summerton, A. J. Hunt and J. H. Clark, Green Chemistry Education at the University
of York: 15 years of experience, Revista De Quimica Industrial, 2014, 744, 27-35

J. Sherwood, M. De bruyn, A. Constantinou, L. Moity, C. R. McElroy, T. J. Farmer, T. Duncan, W.
Raverty, A. J. Hunt and J. H. Clark, Dihydrolevoglucosenone (Cyrene) as a bio-based alternative

for dipolar aprotic solvents, Chem. Commun., 2014, 50, 9650-9652
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

H. L. Parker, J. Sherwood, A. J. Hunt and J. H. Clark, Cyclic carbonates as green alternative solvents
for the Heck reaction, ACS Sustainable Chem. Eng., 2014, 2 (7), 1739-1742

l. Backlund, M. Arshadi, A. J. Hunt, C.R. McElroy, T. M. Attard, U. Bergsten, Extractive profiles of
different lodgepole pine (Pinus contorta) fractions grown under a direct seeding-based
silvicultural regime, Ind. Crop and Prod., 2014, 58, 220-229

N. Supanchaiyamat, A. J. Hunt, P. S. Shuttleworth, C. Ding, J. H. Clark and A. S. Matharu, Bio-based
thermoset composites from epoxidised linseed oil and expanded starch, RSC Adv., 2014, 4,
23304-23313

T. M. Attard, B. Watterson, V. L. Budarin, J. H. Clark and A. J. Hunt, Microwave assisted extraction
as an important technology for valorising orange waste, New J. Chem., 2014, 38, 2278-2283

E. H. K Sin, R. Marriott, A. J. Hunt and J. H. Clark, Identification, quantification and Chrastil
modelling of wheat straw wax extraction using supercritical carbon dioxide, C. R. Chim., 2014, 17,
293-300

G. Paggiola, A. J. Hunt, C. R. McElroy, J. Sherwood and J. H. Clark, Biocatalysis in bio-derived
solvents: an improved approach for medium optimisation, Green Chem., 2014, 16, 2107-2110

H. L. Parker, E. L. Rylott, A. J. Hunt, J. R. Dodson, A. F. Taylor, N. C. Bruce and J. H. Clark, Supported
Palladium Nanoparticles Synthesized by Living Plants as a Catalyst for Suzuki-Miyaura Reactions,
Plos One, 2014, 9(1): e87192. doi:10.1371/journal.pone.0087192

A. J. Hunt, C. W. N. Anderson, N. Bruce, A. Munoz Garcia, T. E. Graedel, M. Hodson, J. A. Meech,
N. T. Nassar, H. L. Parker, E. L. Rylott, K. Sotiriou, Q. Zhang and J. H. Clark, Phytoextraction as a
tool for green chemistry, Green Process Synth., 2014, 3, 3-22

A. J. Hunt, V. L. Budarin, J. W. Comerford, H. L. Parker, V. K. Lazarov, S. W. Breeden, D. J.
Macquarrie and J. H. Clark, Deposition of palladium nanoparticles in SBA-15 templated silica using
supercritical carbon dioxide, Material Letters, 2014, 116, 408-411

P.S. Shuttleworth, M. De bruyn, H. L. Parker, A. J. Hunt, V. L. Budarin, A. S. Matharu and J. H.
Clark, Applications of nanoparticles in biomass conversion to chemicals and fuels, Green Chem.,,
2014, 16, 573-584

A. S Marriott, E. Bergstrém, A. J Hunt, J. Thomas-Oates and J. H. Clark, Natural template approach
to mesoporous carbon spheres for use as green chromatographic stationary phases, RSC Adv.,
2014, 4, 222-228

A. S. Marriott, A. J. Hunt, E. Bergstrom, K. Wilson, V. L. Budarin, J. Thomas-Oates, J. H. Clark, R.
Brydson, Investigating the structure of biomass-derived non-graphitizing mesoporous carbons by
electron energy loss spectroscopy in the transmission electron microscope and X-ray
photoelectron spectroscopy, Carbon, 2014, 67, 514-524

H. L. Parker, V. L. Budarin, J. H. Clark and A. J. Hunt, Use of Starbon for the Adsorption and
Desorption of Phenols, ACS Sustainable Chem. Eng., 2013, 1 (10), 1311-1318
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34.

35.

36.

37.

38.

39.

40.

41.

L. Summerton, A. J. Hunt and J. H. Clark, Green Chemistry for Postgraduates, Educ. quim., 2013,
24, 150-155

J. H. Clark, L. A. Pfaltzeraff, V. L. Budarin, A. J. Hunt, M. Gronnow, A. S. Matharu, D. J. Macquarrie
and J. R. Sherwood, From waste to wealth using green chemistry, Pure Appl. Chem., 2013, 85,
1625-1631

J. R. Dodson, E. Cooper, A. J. Hunt, A. S Matharu, J. H. Clark and D. J. MacQuarrie, Alkali silicates
and structured mesoporous silicas from biomass power station wastes: the emergence of bio-
MCMs, Green Chem., 2013, 15, 1203-1210

J. R. Dodson, V. L. Budarin, A. J. Hunt, P. S. Shuttleworth and J. H. Clark, Shaped mesoporous
materials from fresh macroalgae, J. Mater. Chem. A, 2013,1, 5203-5207

H. L. Parker, A. J. Hunt, V. L. Budarin, P. S. Shuttleworth, and J. H. Clark, The importance of being
porous: polysaccharide derived mesoporous materials for use in dye adsorption, RSC Adv., 2012,
2, 8992 - 8997

N. Supanchaiyamat, P.S. Shuttleworth, A.J. Hunt, J. H. Clark and A. S. Matharu, Thermosetting
resin based on epoxidised linseed oil and bio-derived crosslinker, Green Chem., 2012,14, 1759-
1765

M. Arshadi, A. J. Hunt and J. H. Clark, Supercritical fluid extraction (SFE) as an effective tool in
reducing auto-oxidation of dried pine sawdust for power generation, RSC Adv., 2012, 2, 1806-
1809

B. Karimi, D. Elhamifar, O. Yari, M. Khorasani, H. Vali, J. H. Clark and A. J. Hunt, Synthesis and
Characterization of Alkyl-Imidazolium-Based Periodic Mesoporous Organosilicas: A Versatile Host
for the Immobilization of Perruthenate (RuO(4) (-) ) in the Aerobic Oxidation of Alcohols., Chem.
Eur. J., 2012, 18, 13520-13530

J. R. Dodson, A. J. Hunt, H. L. Parker, Y. Yang and J. H. Clark, Elemental sustainability: Towards

the total recovery of scarce metals, Chem. Eng. Process., 2012, 51, 69-78
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Mr. Florian T. Schevenels
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42.2 UseiIanisAnen

AU FoUsnyay (a1un3v1) Hoanliu Uszwne U wafiau
USeyyws  B.Sc. (Chemical Sciences) Université catholique de Belgium 2550
Louvain
USeugln - M.Sc. (Chemical Sciences) Université catholique de Belgium 2552
Louvain
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3.5 Judfinusssu wazdndrilnluanudung 400 | 115 | 769 | 115 | 00 0.0
AAsaduitanele 3.89
a. FudemiiDasoulundngns
0.1 \ewwomdngasanansathluldlumsUszney | 392 | 154 | 615 | 231 | 00 0.0
Aol
4.2 Lﬁammawﬁﬂg_jmﬂuﬁugwﬂumiﬁﬂm%uga 3.96 154 | 654 | 19.2 0.0 0.0
wIefnwIMIANS wagInensiv
4.3 \lomvsmdngesiluminiiivuady iuse 3.65 77 | 500 | 423 | 0.0 0.0
anunsallandagiu wagmnuimihnig
walulag
0.4 \devmomdngnsanndesiuarudesnisuay | 365 | 77 | 57.7 | 308 | 00 3.9
Anuaulavetinfnm
4.5 Lﬁamsﬂawé’ﬂqmaamé’aaﬁ’ui’mqﬂisaqﬁmaq 3.88 77 | 769 | 115 | 39 0.0
WaNgns
46 \domvemdngmsannsathlldivssloine 373 | 00 | 00 | 269 | 731 0.0
GRGHY
Anafeaduitanele 3.80
5. @AMNLINGONNTSITEUS
5.1 viesdsufigUnanivenyan DodenaFoul uas | 362 | 7.7 | 577 | 269 | 3.9 3.9
WieenasatinAnw
52 towftinisigunsaivanzan iosenis 342 | 77 | 462 | 346 | 39 7.7
Sou3 uaziitganesieindne
5.3 srUUUMIETAUYAYLNZaY Bosomaieuy | 350 | 00 | 615 | 30.8 | 3.9 3.9
wagiiteenasatinfnw
5.4 vesauavinzay iorensiieus uazfiveme 354 | 7.7 | 577 | 192 | 115 3.9
satinfinu
5.5 awnfvn fleenfidanie Mdserumisde 338 | 39 | 538 | 231 | 154 3.9
W Beren1ai3eny wandivame
Aadauiiawele 3.50
6. N133ANTSITBUNTTEDY
6.1 MIIANITTHUNNTADUABAADITUAN WAL I 3.77 77 | 654 | 231 | 39 0.0
wagingUseasAnisiseus
6.2 mislideUsznounsaouegiavnzan 3.69 39 | 654 | 269 | 39 0.0
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6.3 Fnsaeududsulitndnwilivszenduuiin 3.46 00 | 57.7 | 308 | 115 0.0
mansmMainInuaz/viemansiiieadody
MSAAUINTSEUS
6.4 dinmsldwaluladasaunalsznaunsseunis 3.62 39 | 615 | 269 | 7.7 0.0
dou
6.5 finsdanisiieunisaeuiidaasuinugmis 3.38 77 | 385 | 385 | 154 0.0
AMwIEINA
6.6 finsdndeudomiadudmsutindnwiifidom 2.92 39 | 346 | 269 | 19.2 15.4
NINIILTEU
Aadsaufianala 3.47
7. mydauazUsziliung
7.1 mMyinUszdiunadenndeiuingusyasiuag 3.81 77 | 654 | 269 | 00 0.0
AINIIUNITLTBUNTEDUY
7.2 msdauazUssdfiunaldulumussideounginaet | 3.84 115 | 57.7 | 115. | 00 0.0
wazdennas firhuualiarmii
7.3 myiauazUszliunaliusesdninmuasefsssy 3.85 77 | 769 | 269 | 00 0.0
Aadsaufianala 3.83
8. msatuayuRanssaLazmTiAIUInm
8.1 FUANISTIN T30555N 388 | 154 | 57.7 | 269 | 00 0.0
8.2 PuUALI 3.35 39 | 346 | 538 | 7.7 0.0
8.3 auvinugyn1aUaye 3.62 77 | 538 | 308 | 7.7 0.0
8.4 PuUANUFINUSIENINYARALATAIY 358 | 39 | 577 | 308 | 77 0.0
Suriasau
8.5 fuinuznsieTzmdaiaey nsieas was 3.50 3.9 | 577 | 269 | 17 3.9
msldwmaluladansaune
8.6 fuinyen1sUJURMAVITN 3.50 39 | 538 | 346 | 39 3.9
8.7 mslidUinwvesenanseivineilubenis 3.58 77 | 50.0 | 385 | 0.0 3.9
unladgymeng 9
Aadaufianele 3.57
9. msiseuinasanangasldnaunauaneazvaindne
9.1 FUAMEITY ITUFITU 3.65 77 | 615 | 192 | 115 0.0
9.2 AuAINS 388 | 154 | 615 | 192 | 39 0.0
9.3 auvinuen Uy 3.81 77 | 692 | 192 | 39 0.0
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518019 y 11N N Uy o A9
Hu 5) | v
fign AN UsuuR
9.4 suAnuduiusIENINYARALAZAIY 3.54 39 | 538 | 346 | 77 0.0
Subinrau
9.5 MUYINEENTIATILATIFUNAY NSHOETT LAy 3.46 39 | 500 | 385 | 3.9 3.9
nstmaluladansaume
9.6 snuinuen1SUFURMNATITN 3.62 39 | 615 | 269 | 77 0.0
AnadeaUNIwela 3.66
AIAMUNIND FDAMAINYRINANGAT |  3.69

Suugreuuuuasunuanauilesanilin@nuuisdiudiianisinulumanisinudu nmsuszdu
anufisnelavestindnuronuniwudngmslassaumudt dndnwduld o dwivlunanisineasdu
JeAUANUNNElITBINITTANITUANENS NIEUIUNNTARGDN B1Tdiaeu anmuindeumsiieus Tnesiueylu
seAvan Tudiuveanisdanisiseunisaeu seauanuianeladiuninegluszauunn uinuinluiive dnns
Seunsaeuiiduasuinuemaniwainawas nsinaeutemaSudmsuindnuaitdywimnsnnsdeu dhdnwnd
Anufsnalaeglusgauiiunansdiann midanisiseunisaeu nsinuazUseidliuna nsatuayuianssuuaglv

AUInw uagn1siieuinaeandngnslanauinuanvuzvetndny Tdadiuvesauianelalaesiuegly

SEAUNIN

1.2 aydwanisUszdliuvdngnss lnednfnwdudn 1-3 Un1shnwn 2558
127 o o a v A o = & A a N, v =
flidayadmiunsuseliunangns fie dnfnwdudn 1-3 madyuedl (Auteyaniansfinuivane)

Inglinnufaiiudeiuanuiianelafiuaunmuemdngns wadu

o '
o =2 v%d

WnAnw U 1 meuwuvaeuauionun 82 au 1 Huvie 30 AU ‘mﬁq 52 AU

Qe

o =2

UnAnwdull 2 mouwuvasuauiaun 69 Au Wuwe 19 AU W 50 AU

= d‘

UnAnwdude 3 meunuudeuauianue 43 au Wuwe 15 AU W 28 AU

Qe

1.2.1 dayaluvesdnauwuudauany

v
o

M19199 1.4 Jeyaviluvesineuwuudeuny (Infinwidulin 1-3)

0YAY
318119 - X - X " X
FUUN 1 FUUN 2 JUUN 3

1. 918 #1n31 20 T 86.6 2.9 0.0
20-21 U 13.4 97.1 83.7

20-23 U 0.0 0.0 16.3

23 7 3l 0.0 0.0 0.0

2. @unlngds Fumsa 415 56.5 44.2

210



Souaz
318113 — — ——
U 1 udn 2 | Ul 3

lag @ne. (admission) 48.8 232 279
N1 W, 6.1 4.3 7.0
NUISEUA 0.0 8.7 11.6
SumsesauAuIvne1dedu 1.2 2.9 7.0
Toudheanuming1dedu 0.0 0.0 2.3
Fiewdue 2.4 43 0.0
3, \nSnATAYaY fonin 2.00 29.3 2.9 0.0
2.01-2.50 43.9 435 11.6
2.51-3.00 19.5 36.2 25.6
3.01-3.50 4.9 11.6 44.2
3.51-4.00 2.4 5.8 18.6

1.2.2 AANIND lAFRAMATNYRINANGAT

nsUssdiuauianelasenun nrdnansiudiwingg laund (1) #dnges  (2) nssuIunsAnden
Unfinw (3) e1nsdaen (4) anmuandeunsisous (5) mIdenisieunisaeu (6) MyinuasUseiliuna (7) N3
atuanuianssunaznstiddinw uag (8) MmsSeusnaeavangaslaimnauanuuzvesindny awsoasy
et 1.5 - 1.7 dwisudeRaiuvesinfnwsudil 1 2 way 3 augiiy

'
a

M19199 1.5 anuitanelasenunmuemdngnsvesinAnwiduln

o JouazvasszAuAUNINala
AR
518013 - un un U Yoy A3
(8 5) | | N
Ngn naY Usuuge
1. viangns
1.1 nmsiansfinedenndodnulsvgy 3.95 171 | 622 | 195 | 12 0.0
1.2 dmMsdaunun1sAnuInaenvangns 405 | 244 | 573 | 171 | 12 0.0
1.3 fufiunmsfinyuaglusunsy 4.04 | 268 | 51.2 | 207 | 1.2 0.0
14 vdngnsilanuvivadedenndesiuaudesnts | 3.87 | 159 | 61.0 | 195 | 1.2 2.4
VYBINAINKTINY
1.5 35euinumiigauwazaonnaodiuay 380 | 183 | 512 | 232 | 7.3 0.0
#RIN13URTNAnw
Alndsauiawele 3.94
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518019 y 11N N Uy o A9
Hu 5) | v
fign AN Usuui
2. nszuIUNsARRENtnAnen
2.1 msfvunnuantRTAEIN AN S 396 | 207 | 585 | 17.1 | 3.7 0.0
Wiae A
2.2 veninasin1sAnEenn@ny daumsigay 398 | 207 | 598 | 159 | 37 0.0
2.3 nszUIuMIAndeNIAnY) danumsngey 4.06 | 268 | 549 | 159 | 24 0.0
AaAsaduitanele 4.00
3. 919198¢H0U
3.1 finuduazyszaumsaimnzauiusein 434 | 451 | 463 | 73 | 00 1.2
dou
3.2 fTwauiisaneiusedvituvangns 4.16 | 354 | 488 | 134 | 1.2 1.2
33 danuansatunisanevenninuiiay 4.04 | 293 | 476 | 207 | 24 0.0
Uszaumsal vnligiseuinanunseiosesy
wagaulanadousniu teliianingous
wazidladovnivléd
3.4 flenuseuiiusensiudsuutamiingins 410 | 317 | 476 | 195 | 1.2 0.0
waganEnIayIINITAINA1e TiudlnAnw
3.5 Walenaliindnwilduanannudaiii 395 | 244 | 500 | 232 | 12 1.2
3.6 @ou e nssuTagUsvas lagldiEnnsd 389 | 220 | 512 | 195 | 49 1.2
wanuane waziiudiseududfey
3.7 l#don1saeu gunsalnisaeu wagmadians 394 | 207 | 573 | 183 | 24 1.2
douldiogamuyay
3.8 advayuduasulvidnAnwuious uaginuw 4.02 | 256 | 512 | 232 | 00 0.0
IR SRR AICHT
3.9 Wamdsnwmulvimsuasnmsiawdnd@nwla | 402 | 280 | 463 | 256 | 00 0.0
RERNAGRESH
3.10 Wudfiausssy wardndriinluprnudung 424 | 451 | 378 | 134 | 37 0.0
Anafgaduitanele 4.07
4. ENMNLINTOUNTSITEUS
0.1 oadouligunsaivmnyan Bestomaiious uaz | 387 | 256 | 390 | 329 | 12 1.2
\ieenasatinfnw
4.2 FowFshnsfigunsaivmnzan iosenis 377 | 207 | 427 | 317 | 24 2.4

583 uaviiganesietndnwm
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43 sTUUUMIESALYAYIIzaY Boromalieny | 384 | 220 | 451 | 293 | 24 1.2
uazLieInaRotNANY
4.4 Viosaynmunzay L?‘iyasiaﬂm%'auil,l,amﬁmwa 377 | 220 | 427 | 268 | 7.3 12
siotinAnw
4.5 gunfv fieendidanie idseunilsde 3.52 17.1 | 354 | 317 | 146 1.2
wanzay Beromatieud wasifiveme
Anadeanuienal 3.75
. NN3IANISLIIUNITEDU
5.1 N159ANSISEUNITAUADAARDINUSNBEIE IV 3.87 183 | 524 | 268 | 24 0.0
wagingUszasdAnisiseus
5.2 nslddeuszneunmsdeuetamzey 389 | 207 | 537 | 207 | 3.6 1.2
5.3 FBnsaeuduasuliindnwlavssenduiifn 396 | 244 | 512 | 220 | 12 1.2
mansm A Tnuas/vemanifiieadady
MINAUINTSEU;
54 fnsldvaluladaisaunalsenounisisouns | 396 | 244 | 500 | 232 | 24 0.0
aou
5.5 fmsdanisieunisdeuiiduasuinesnng 3.68 134 | 500 | 293 | 6.1 1.2
AWENA
56 fnmsddeudemadudmsutind@nwifitaym 3.55 171 | 366 | 329 | 11.0 2.4
NINISLTEU
Anadeanuinele 3.82
. MydanazUsziiung
6.1 MyinUszdiunadenndeiuingusyasiuas 3.88 15. | 573 | 256 | 12 0.0
AINIIUATFBUNSEDU
6.2 fn1suasnusinazisnsinuazUseidiunanis 4.02 195 | 646 | 146 | 12 0.0
Seulinsvanmiegsdaiau
6.3 msiauazUszdliunadulumuszidoungunaue 4.05 232 | 59.8 | 159 1.2 0
wazdennas firhuualiarmii
6.4 MyiauazUsziiunaiuseaninmuasefisssy 396 | 207 | 56.1 | 220 | 12 0.0
Anadeaufianale 3.98
. nMsatuayufanssukazn1siAIUine
7.1 Usslemifildsuannsdauasmsdnsau 394 | 256 | 476 | 220 | 49 0.0
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i SogazvasTTAuANUNIWETY
318019 4 N N U oy A3
(191 5) fign nang Uiuuss
7.2 msafuayusuyszanalunisiafanssuves 387 | 195 | 537 | 207 | 6.1 0.0
WANgAs
7.3 maUalenaliinAnwidismfanssy 396 | 268 | 451 | 268 | 0.0 1.2
7.4 mslirusiuiioveserarsdlunisdism 390 | 207 | 512 | 256 | 24 0.0
Aanssy
7.5 msliduinwvesenanssiivinwludesnis 3.94 17.1 | 59.8 | 23.2 0. 0.0
uAludeymmng 9
Anadsanuianele 3.92
8. NsBBuinaeaangaslanAIuIAMENYMEYaInANY
8.1 FUANISTIN I30555N 402 | 207 | 610 | 183 | 00 | 00
8.2 PuUALF 420 | 305 | 585 | 11.0 | 00 0.0
8.3 auvinuen1aUye 410 | 280 | 561 | 134 | 24 0.0
8.4 FUANUAUNUSIENINYARALALAIN 400 | 183 | 659 | 146 | 00 12
Surasau
8.5 fuvinuen1slinseRideiiay nseans uwag 3.98 207 | 56.1 | 232 | 0.0 0.0
nmsldwmalulagansaune
8.6 fuiinyen1sUNURMIAVITN 391 | 220 | 512 | 195 | 3.7 1.2
Anadsanufianele 4.03
AAMuNInaladonuANYRIaNgAs | 3.94

nmsUsziuanuianelavesin@nwinenuninwndnansiaesiunudn dnd@nedula 1 daulwgiiuin
wangaswarnszuIunsanidentndne danumnganlusgduuin lnedssiiuimindnwivszdiuindaniy
winganegluszAuNINfian Ao ANumINzausweseaeu  ludiuves animwindeunisiSeudaziiuing

' o

dodulndifusiusgseduiunasdianniign anufitnelasenisinnisieunisaeusgluseauunniguiu ue
WuidanainlumhdenisinaeudeuasudmsutinAnumnaddaymnisnsiseutiu dndnwfinnuitenelalussav
Urunansdisann Mmyindsaiiuna nsatduayufanssuuasnsiduine wagnsiseuinasavananslaimun

Anuzvesindn Tngsiuanuiianelaegluszauuin
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i SouazvasszAUANNINala
318019 y N 1N Uy o A5
Hu 5) | v
fign na9 UsuuR
1. néngns
1.1 msdnnsfnenaennassnulsvgn 4.14 290 | 565 | 145 | 00 0.0
1.2 dMIIuHUNSANYINaRAANgNS 4.72 377 | 522 | 87 0.0 0.0
1.3 fufiunmsfinwnaglusinsy 4.17 435 | 377 | 116 | 725 0.0
1.4 vdngnsilanuvivalivaenndesiuanudens | 3.91 145 | 623 | 232 | 00 0.0
VYBINAINKTINY
1.5 Fyissulinnumnsauiavasnndesiuniig 4.00 232 | 565 | 174 | 29 0.0
ABIN13VRITNANY
Aadsaruiiswele 4.19
2. n3zuIUNIARRENtinAnen
2.1 nstwusauatRgTavEIdnAnY daom 4.13 275 | 594 | 116 | 15 0.0
Wangay
2.2 ndninain1sAndenid1fine daumunsan 4.09 232 | 652 | 87 2.9 0.0
2.3 ngUIUNSARLGeN AN danumngay 4.09 246 | 60.9 | 13.0 | 15 0.0
Aadsaruiiswele 4.10
3. 919198¢d0U
3.1 finunduazyszaumsaimngauiuseini 4.54 638 | 290 | 58 | 00 1.5
dou
3.2 fTwauiisameiusedviiuvangns 4.33 478 | 39.1 | 116 | 15 0.0
33 fanuansatunisanevenninuiiay 4.33 49.3 | 39.1 | 87 | 15 1.5
Usgaumsal vnlidiseuinaunseiesesy
wazaulanadousniu teliianngous
wazidladovnivlés
3.4 flenuseuiiudensivdsuutamiingins 4.12 261 | 623 | 101 | 00 1.5
waganEnIayIINITAINIA1e TiuninAnw
3.5 Ualenaliindnwlowansmaufniiu 4.22 435 | 377 | 174 | 00 1.5
3.6 @ou e nssnungusvas lagl4iEnnsd 4.16 348 | 493 | 145 | 00 1.5
vanuate wazstiudiseududgy
3.7 l#donsaeu gunsalnisaeu wagmadiang 4.10 | 304 49.3 | 203 | 0.0 0.0
douldognumnzay
3.8 atvayuduasulvdnAnwuious uazinuw 4.23 304 | 623 | 73 | 00 0.0
AuLDIDEsA LA
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3.9 Tomdsnwmudnnisiasmsianndndnwle | 4.26 391 | 478 | 130 | 00 0.0
DYINUNZ AN
3.10 Wudflaausssy wardndrilnlupnudung 438 | 449 | 478 | 7.25 | 00 0.0
Anadeanuinele 4.27
. dnmuIndaunsiteus
4.1 voaSouligunsoimnyan Bestonsiieus uag | 4.01 304 | 449 | 203 | 44 0.0
WeanesolnAnw
4.2 FowFohnsfigunsaivmnzay iosenis 4.03 246 | 580 | 13.0 | 44 0.0
583 uaviiiganesietn@nwm
4.3 SEUUUSMSENTAUWAUNNCEL Lé‘laﬁiamiﬁauﬁ 3.97 188 | 609 | 188 | 15 0.0
uazLieanaratinAny
4.4 Yosauavinzay iorensiieus uazifiveme 391 261 | 493 | 159 | 7.3 15
flotnAnNY
4.5 awwfm fieendidsnie fidieunilsde 375 | 188 | 493 | 217 | 87 15
WALz EN L?jyaﬁiamsﬁsu%: UALNYING
Anadaanuiwele 3.93
. ATIANISLIBUNTEDU
5.1 N159ANSISEUNTAUADAARDINUSNBEIEIT 4.20 36.2 193 | 13. 15 0.0
wagingUszasAnisiseus
5.2 nsldeuszneunsdeuetamnzay 4.06 246 | 565 | 188 | 00 0.0
5.3 Fnsaeuduasulitndnuilavszenduuaia 4.09 24.6 | 609 | 13 1.5 0.0
Aans A inuas/ Memanifiieadady
NSNS
5.4 fdnsldwaluladansaunalsenounisisouns | 4.04 232 | 507 | 261 | 0.0 0.0
aou
5.5 finsdanmsiSeunsaouiidaaiurinuemis 3.97 232 | 507 | 261 | 00 0.0
ATWENA
56 fnmsdaeudounadudmsutind@nwiifitaym 3.67 159 | 464 | 26.1 | 116 0.0
NNAILSBU
Anadeaufianale 4.01
. MyianazUszitiuna
6.1 msialsziliunaaenadesiuingussashuay 4.09 159 | 699 | 130 | 0.0 0.0
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6.2 fnsuALnuTLazIsNITinwarUseiiunanis 4.16 304 | 55.1 | 145 | 0.0 0.0
Beulinsivarmtegsdniau
6.3 msianazUssdliunadulummsadovnginaet | 4.23 377 | 478 | 145 | 00 0.0
wazdennas firuualiaamii
6.4 MyinuazUseliunaliussdninnuaseAsssy 4.14 304 | 536 | 159 | 00 0.0
Anadeanuienal 4.16
7. mMsaliuayuRanssuwazmsiiUinm
7.1 Uselewtiiildsuannisdauaznisidnsou 4.13 290 | 580 | 101 | 29 0.0
Aanssu
7.2 msativaywivyssanaldunsinfanssuves 3.90 29.0 | 580 | 217 | 29 0.0
WANgAS
7.3 msiUalonaliin@nwidisiuianssu 4.14 319 | 507 | 174 | 00 0.0
7.4 nslaanusilovssenarsdlunisdisiuy 4.06 304 | 449 | 246 | 00 0.0
Aanssu
7.5 mslimusnwwesensefivsnuludeanis 4.12 302 | 442 | 233 | 00 2.3
unladgnieng 9
Anadaanuiwele 4.07
8. NsBBuinaeaangaslaNAIuIAMENYMLYRNINANY
8.1 FUANISIIN T30555N 417 | 304 | 565 | 130 | 00 | 00
8.2 PuUALI 4.33 435 | 50.7 | 29 | 15 1.5
8.3 auvinwgn1aUaye 4.38 46.4 478 | 4.4 0.0 1.5
8.4 PuUANUFUTUSIENINYARALATAIY 4.20 362 | 50.7 | 116 | 00 1.5
Sukinau
8.5 furinuen1slnTzdiey nsieds way 4.26 34.8 59.4 | 4.4 0.0 1.5
nstmaluladansaumne
8.6 fuiinyen1sUfURMIAVITN 4.29 377 | 565 | 44 0. 1.
Anadaanuiwele 4.27
Aruisweladenun Twvamangns | 4.12

nsUssiiuanuiianelavesindnwisenunimangasinesiumuii dnfnwduti 2 Tdadiuniianels

sansianisuanansluseduinnuazanniiga anuianeladesiasdiasulagsinegluseduunnign Tudu

AnufanelasipannwIndeun1sseui n1sInn1seunsaey Myindssliunag nsatvayuianssuwasnsii
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M990 1.7 Anuilanelasenun v mangnsvestinAnwduln 3

i SovazuaiszAuAUNINe Y
318015 y 10 N Uu tiag A3
(v 5) | .
150 na19 Usulse
1. ndngns
1.1 msdnansfineaennassiulsvgn 3.91 14.0 | 628 | 233 | 0.0 0.0
1.2 dMIIauEUNISANYINaRAANENS 3.88 186 | 533 | 256 | 23 0.0
1.3 fujiumsfinuuazlusunsy 398 | 256 | 512 | 186 | 4.7 0.0
1.4 vdngnsilanuvivalisgenndesiuainuients 372 | 116 | 512 | 349 | 23 0.0
YDINAINLTINUY
1.5 3rseudauiiigaulardonnassiuaim 3.60 93 | 488 | 349 | 7.0 0.0
FO9N13VOITUNANYN
Aadsaufianala 3.82
2. NSTUAUNIIAALEBNLINANGN
2.1 msfmuaguandRiiansidndnw fa 421 | 326 | 581 | 70 | 23 0.0
WLgaw
2.2 vannunIsAnEaNiIANE AN EN 430 | 372 | 558 | 7.0 0.0 0.0
2.3 NTEUIUNTANLEDNLIANYT TANUIALIZEL 416 | 279 | 605 | 116 | 00 0.0
Aadsanufianala 4.22
3. 91138KdRU
31 finunduarUsraumssingauiuneiniaou | 426 | 372 | 535 | 7.0 2.3 0.0
3.2 fTwuiisaeiusedviiuvangns 407 | 302 | 535 | 93 | 7.0 0.0
3.3 danuannsalunisanevenninuiiay 384 | 256 | 372 | 326 | 47 0.0
Uszaumsal vnlvigiSeuinanunsesiesesuuas
aulamaGeunntu faeliAnmateuiuay
drladendnlea
3.4 flenuseuiiudensiuasuutamisingins 393 | 186 | 605 | 163 | 47 0.0
waganEnIayIINITANIA1e Tiuninfnw
3.5 Walamalmin@nulauansanufndiu 393 | 256 | 488 | 186 | 7.0 0.0
3.6 @ou Loy assmuagUszasd TngldA8nnsdl 367 | 186 | 372 | 372 | 70 0.0
vanvate wazsiudiseududAgy
3.7 l4donsaeu gunsainisaou uazvaiianisaeu 384 | 186 | 512 | 256 | 47 0.0
lApEa e

218



4 [ =<
SovazvuasszAauAUNInela

Aade
19NNT » N 1N Uy o A5
Wy 5) | v
fign na9 UsuuR
3.8 atuayuduasulilindnwifous wasiwuinues | 391 | 186 | 558 | 233 | 23 0.0
athsariawe
3.9 Tomdsnwmulsnnisiagnsiautndnwle 391 | 233 | 488 | 233 | 47 0.0
DYINUNZ AN
3.10 Wudflaausssy wardndrilnlupnudung 414 | 302 | 558 | 116 | 23 0.0
Anadeanuinal 3.95
. Annwadeunsizeus
4.1 voaFouligunsaivmnyan Besonaieus uay 360 | 93 | 558 | 233 | 93 23
WeanesiolnAnw
4.2 sosfiRnsilgunsaimanzay Beronaideul 384 | 186 | 535 | 209 | 7.0 0.0
uazLieanaratinAny
4.3 SEUUUSMSENSAUWAUNNZEL L?Jyassiaﬂm%‘auﬁ 3.67 93 | 628 | 140 | 140 0.0
uazLieananatn@ne
4.4 Fowyazay BorenaFoul waniflomes | 363 | 233 | 442 | 163 | 47 11.6
UnAne
4.5 qunfvn fieendidanie fidseumldewnyay | 3.44 93 | 465 | 279 | 11.6 4.7
Bertonai3ous uasifieane
Anadaanuiwele 3.64
. ATIANISLIIUNTEDU
5.1 NSIANISISEUNTADUADAARDINUAN YL 402 | 209 | 605 | 186 | 00 0.0
wazingUszaeAn1siseus
5.2 nsldeuszneunsdeuetamnzay 395 | 209 | 558 | 209 | 23 0.0
5.3 Bnsasuduasuliinfnwlavszenduiifn 374 | 186 | 442 | 302 | 7.0 0.0
Aansm R InLaz/Msemansiieatedlunis
Woan1sseus
5.4 fnsldwaluladaisaunalsenaunisiseounis 3.95 186 | 651 | 9.3 7.0 0.0
aou
5.5 fnmsdanisideunisdeuiiduaiuinuen 374 | 140 | 512 | 326 | 00 2.3
AWENA
56 finsinaeudomaSudmiuinAnuifitdem 3.02 | 233 | 372 | 279 | 256 7.0
NNAILSBU
Anadeaufianale 3.74

219




4 [ =<
SovazvuasszAauAUNInela

Aade
19NNT » N 1N Uy o A5
Wy 5) | v
fign na9 UsuuR
6. NMyIanazUszIiunNg
6.1 MyinUszidiunadanAdeeuingUszaiuay 3.81 70 | 69.8 | 209 | 23 0.0
AINITUATIFBUNTEDU
6.2 dn1suasnasinazisnsinuasUssidiunanis 398 | 233 | 558 | 186 | 00 2.3
Beulinsivanmtegsdniau
6.3 myiauazUszdliunadulumussdoungunaue 4.05 | 233 | 60.5 | 14.0 2. 0.0
wardannas Airualiarm
6.4 MyinuazUsziiunaiuseaninmuasvefiossy 398 | 209 | 558 | 233 | 00 0.0
Anadeanuinale 3.96
7. msatuayuRanssawazmsidUinm
7.1 Uselenifilgsuannisdauasnisdisiuianssy 409 | 279 | 581 | 93 4.7 0.0
7.2 msativaywivyssanaldunisinfanssuves 393 | 209 | 535 | 233 | 23 0.0
WANgAS
7.3 maUalondlwin@Anwidisiuianssu 421 | 372 | 488 | 116 |23 0.0
7.4 nslaanusilovssenarsdlunisdisiy 398 | 302 | 419 | 233 | 47 0.0
Aanssu
7.5 mslimusnwwesensefivsnuludeanisudly | 400 | 302 | 442 | 233 | 00 2.3
Ugymeing 9
Anadaanuiwele 4.04
8. NsBBuUinARAaNgasANAINIAMENYMEYRNINANE
8.1 FUANISTIN 30555 421 | 326 | 581 | 70 | 23 | 00
8.2 éhummi' 4.33 41.9 46.5 9.3 0.0 0.0
8.3 auvinugn1aUaya 4.28 372 | 535 9.3 0.0 0.0
8.4 suaNnuduuSITIINYARaLarANNTURAteY | 419 | 372 | 465 | 140 | 23 0.0
8.5 funurn1slnTzAdsiaey nsdeas uas 4.12 30.2 | 535 | 14.0 2.3 0.0
nstmaluladansaumne
8.6 fuiinyen1sUJURMIAVITN 410 | 326 | 465 | 163 | 00 23
Anadaanuiwele 4.21
AAMuNanaladanuAINYRIANgAs | 3.95

n1suseiliuauiianelavestdnfnwideamnmndngnsinesiunuin dnfinwiduti 3 seduaduis

#olaveINTIANIIMANGNT NTEUIUNIARIERN B1913THARU AnMwIAdeNN1TITEUS NsTAnTsiTeunisaeu

nMsinuazUsediuna Inemuegluszauinn ludivesnisatuayuianssuuaslvmuine wasnsiSouinasn

nangeslanmuaudnuvuzeindnw ldndiuresrnuiisnelalussduninuasanniianindifisaniu

220




Aaun 2 agunan sUsTliuvangnst laganarsduszivangasuazeanansdliaoy
2.1 ajunamsussiiunangnsa lneanansduseamengns
glidayadmsunmsussliundngns fie en91sdusydmangns 5 au Inmsiudeya 2 aldelu

AMANSANYIAY wazlunian1sAnwvany UnisAnwyl 2558

2.1.1 dayanaluvasgneunuudeuniy

M19199 2.1 Feyavialuvesinauluuaeuny (@1sdUsEImangns)

578015 Sovaz
1. Uszaunsaln1svinau it 2 Y 0.0
2-5 1 0.0
6-10 U 0.0
11-20 1 40.0
20 ¥ Fuly 60.0
2. WN5An Uy n3 0.0
Usgyayln 20.0
USuen 80.0
3. AUWAUIBINT 919158 0.0
HYILMans19158 60.0
seans1936TulY 40.0

2.1.2 anuisnwaladan1susmmangns
finsuszdiuanufisnalasonisuimsndnaasiusmueng q loun (1) anuiianelasenisuing
Fannanges Tuamun1sUTMswaEiaIvIe19158 NTPUIUNITUITMININANENT UALAUNTEUIUNITSEUNITADU (2)
nsdanstefesFeuvesindnu (3) avwimeladedsatiuayunsBeul uaz (@) anuilmeladevdngms
taqtiu anunsoagUldisnsned 2.2 uay 2.3 Taefideuiianelaveseransduszdmangasiade 3.82 uag 3.73

ANUAIAU

M1999 2.2 ANURNElAHENTUSNIMANEN VIR NTEUsEIMANGNT (A1AFL)

Aade SouazuiszAUAIUNIND 1Y
AuNInalafaNIsUITNITIANT NGNS (it 5) wnfiga | 60 Uy tou | touiign
nang

AU 1 AIUNINBRFABNITUTUITIANITUANGNT

1. ATUAISUSUITHASHAILIBIRN5E

1.1 MIMAUAUNU LA RETIANUSURATDU

Y0401 NTGUTEIMNANGAT 4.40 60.0 | 200 | 200 0.0 0.0

221




ARAY SegazvasszAuAUNINelY
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Unu oy | tiaviige
N8I3
1.2 MsimuawuIaUiRvese1a1sdused
. - . 4.60 80.0 0.0 20.0 0.0 0.0
nangnsiAuTaLaY
1.3 197158Usedmangasiidusilunisuseyy
WBINIHHY FARIL BaZNUNIUNITALTELIY 5.00 100.0 0.0 0.0 0.0 0.0
NANgAS
1.4 osdfaeuiidusinlunisiidelauouuey
) T 3.60 200 | 400 | 200 | 200 0.0
UTUUTINTUIMITIANITUANERNT
1.5 M3dnsgdndianumanyauiunigg
. 4.20 60.0 20.0 0.0 20.0 0.0
ANHANNTATDIRIN RO
1.6 I1WIUNTENUVBIINTIAOUNLATY
- 4.00 20.0 60.0 40.0 0.0 0.0
UOUNUNBIAMULNUNZEL
1.7 onsdivinnau lisunisuguiivense
ST 4.20 600 | 00 | 400 | 00 0.0
AUUZIAIUNITIANITIRBUNTEDUY
1.8 813Uz mangns/onsdiaaulasunis
5 ) ) 4.40 400 | 600 | 00 0.0 0.0
WAIWNITINT/ A TN A
1.9 fusseINANALUNISTINNUTINAUIENIN
. . 4.20 200 | 80.0 | 0.0 0.0 0.0
9137156 UsETMANgRsware1Taou
1.10 AM5IESUATIIUTIBINIANIIVINITIZAIN
. o 4.00 200 | 800 | 00 0.0 0.0
ansgndluuazsyninemdngns
ALRAY 4.26
2. FIUNTTUIUNITUIINENEAT
2.1 M3MAUKAZANAILNITINYINTIEALLBEATDY
FeAvIwazUszaunsalnIeau (1) au
o ) 4.40 600 | 200 | 200 | 00 0.0
WUU 1A9.3 LAz uAe.4 agstoanaun1siln
aauluwsavnians@nylviasunnseinn
2.2 NMIMAULAZANAINNITIAYINTIBUNANT
aliuaureseIvwarUszaunisal
APEU (D13) MIULUU UAD.5 LAz 1AD.6 4.20 60.0 0.0 40.0 0.0 0.0
el 30 Tu ndsduganan1sAnwATe
aaulvinsunnIeIn
2.3 NSMIUABUNAFUAVEVBILNANIAY
4.60 60.0 40.0 0.0 0.0 0.0

WINTFILHANTITEUS Nivualy UAe.3 uay

222




' d' v Y =
ALY SouarvaeTEAUAUNINaTR
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Uhu Yoy | tiewiign
NaY
uAe.4 (1) egraleeseay 25 V0TI
nnaeuluwsazUnisfinw
2.4 msmu/AJFuUsInsdanisiseunsaeu na
gNSNISaaU vive N1SUTEIUNANITREU;
T 4.20 400 | 400 | 200 | 00 0.0
MnuansUssdunsaiivunealy
1A.7 YOIUNMSAN RN
2.5 Mmsdmansuseiliunangnsunusuusens
. - o 3.80 20.0 40.0 40.0 0.0 0.0
AHuUTRMENGNT
ARy 4.24
3. AIUNTTUIUNITIBUNITHOY
3.1 mMsInnsseunsaeuluinfiivaenagy
) : o 4.40 60.0 | 200 | 200 | 00 0.0
Seumeldunsgiudeaiu
3.2 myduasulvensddaeuldisnisasulnlg
L o 3.40 200 | 200 | 400 | 200 0.0
MimnTinwen1sSeuvesindnw
3.3 MIAtuaRuAUIUUTEININIRY e
o - . 4.00 40.0 20.0 40.0 0.0 0.0
Unfnwuazenansd
3.4 gaasuliinsaeaunsnAadsiay Inusssy
nityayviestiu Wunildusuilunisdanig 3.40 0.0 600 | 200 | 200 0.0
\SEuNITERU
3.5 duaSuliinnsysannisanuinunside
L o 3.80 00 | 800 | 200 | 00 0.0
W3BNITUIMIMNAYNINITAUNISISEUN e
3.6 MIMAULANTEUIUMIIANISITEUNNTaY
. 3.60 200 | 400 | 200 | 200 0.0
wazMaUszliutindnwm
3.7 M3t man15Usziun1saouTese1ansd
Hasulagdn@nwinuSulssnsdansisey 3.60 200 | 400 | 200 | 200 0.0
QREGDYY
Alady 3.74
AUl 2 n1sAANstadesiFeuvasinfnm
welasunsudedosieuanindny 0
LAy 5
nauil 3 AuNIwalRAedaluAyUNSISEu;
1. Wouseu wesUURNT viesayn an1nuInaey
4.00 60.0 0.0 20.0 20.0 0.0

dAanunsausanisInnsiSeunSaau

223




136 NUINA)

ALadY SovazvasszauAUnala
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Uhu Yoy | tiewiign
NaY
. M3dnfiundmsuerasduastinAnwlavinew
- L. 4.00 60.0 0.0 20.0 20.0 0.0
Aanssusuiu
. ANUEINYRIMINEIN T asaNITeuS
WaEMIIANITITEUNTARU LU Alulad 4.00 400 | 20.0 | 400 0.0 0.0
asaumna f31 nilsde grudeya
. AnUnTauLarANiualuvemSnensiee
NS uiilarn1sIANTSITEUNTaRY U 4.00 400 | 200 | 400 | 00 0.0
wialulagansauna s videde grudeya
- ANNTARUNNUALIATIZAINABINTTAS
. o 3.20 0.0 40.0 40.0 20.0 0.0
atuauunIsSeus
- fInsUsgdiumnuiianelavesdsatiuayunis
T L 3.20 400 | 400 | 200 | 00 0.0
EUgHaz UL WA UTE U NAIUNIUTUUT
Anady 3.73
nauil 4 anuisnweladendngasdagtu
- NINTENLANUTURAYOUINATTIUNGNTS
SEUUAREMUNINUANGATEIILIYA 9 N
o : 2.80 00 | 200 | 400 | 400 0.0
wigau (ANUSURRYEUMAN o A
Fuilnveuses)
. ANUADAATDIVDY UAB.3 YBITIEIWNAOUATY
. . 3.60 20.0 40.0 20.0 20.0 0.0
AUVANEATANUA (UAD.2)
. PNILNBVBITIYT AIHAUHANTITEUT
V9183 HANuaenndeiy 1A8.3 Ves 4.20 60.0 | 40.0 | 200 0.0 0.0
eINTidou
- UuutluMIdInfansTuNsISeuN ey
WHUNTADULAZIN AN TUTEUHAN TIT U3
R L 4.20 400 | 400 | 200 | 00 0.0
weiaweu AANUARnARIU UAB.3 VBY
eI Tideu
. MFPONHUUNANgAIWATaNTEIIeIYIY
wangns dAnuvivadeniunnuiIviives
S L 4.40 400 | 600 | 00 0.0 0.0
AARSENVINY 9 wAzdOAARDITUINGINTS
aslelyl
- uuniheinsunaeavdngns (Widesndn
3.60 40.0 60.0 0.0 0.0 0.0

224




ARAY SegazvasszAuAUNINelY
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Unu oy | tiaviige
N8I3
7. Inssasavdnans @nwvialy 30; Ixany
. o 3.40 00 | 400 | 600 | 00 0.0
100; 91890 6 NUBNE)
8. 3187391914 9 Tumnmlndnwinly 3.20 0.0 200 | 80.0 0.0 0.0
9. 918364 Tumandvanie (ngudvunu
L 3.40 00 | 400 | 600 | 00 0.0
IVIVIAULALIVILEDN)
AaAY 3.64
anunalavasansdusEmingnsiaie 3.82

M19199 2.3 ANUanelIoNTUSINIMANgAIURIRINTTUTEIMANENT (MAvaiy)

AUNInalafaNISUITITIAN NGNS

ALRdY

(vHu 5)

¥ L =
SowazvpesEAUAIUNINE R

a
wniign

umn U oy | ewiign

nag

AU 1 ANUNINBIRFABNITUTNTIANITUANGNT

1. ATUNISUSUITHATHAILIBIR15E

1.1 MIMMUAUNUIMLaENTIANUSURAYOU
o 4.40 60.0 | 200 | 200 | 00 0.0
V99919159 UTTANANGNT
1.2 MsmmuawIaUiRvese1a1sdused
S 4.40 60.0 | 200 | 200 | 00 0.0
wangnsiaugaLau
1.3 197158 Usgdmangasiidusialunisuseyy
WHDINUNY AARIN WAZNUNIUNTANTUIY 4.60 80.0 0.0 20.0 0.0 0.0
NANGN3
1.4 91915dgapuildrurilunsliveiauaunuy
) oo 3.40 200 | 400 | 200 | 00 20.0
UTUUFNITUIMTINNITURANGAT
1.5 msdasgindianumigauiuniyg
. 4.20 40.0 40.0 20.0 0.0 0.0
AHANNTATDIRIN RO
1.6 I1WIUNTENUVBIINTIAOUNLATY
- 4.00 20.0 60.0 20.0 0.0 0.0
WaUIEIANUMIIAL
1.7 onsdivinnau lasunisuguiivense
o 4.20 60.0 | 200 | 00 | 200 0.0
AuuziAuNsIan1sseuN1Saeu
1.8 913Uz mdngns/onsdiaoulasunis
} ) ) 4.20 400 | 400 | 200 | 00 0.0
WALNIIYINT AV TN AL
1.9 flussenaniaunsinusmiusening
R - 3.40 200 | 400 | 200 | 00 20.0
9197156 UsETMANgNSware1TIaeu

225




anuawalasiansuIIsIANSUENg A

' o
Aade
(v@y 5)

4 [ =<
SovazvuasszAuAUNIND Y

wnign

17 Uu fion

NaY

1.10 AnSLESUa519UTTEINIANITIBINITTENINE

g1asdnslunagseninemangns

3.00

0.0

40.0 40.0 0.0

20.0

ALade

3.98

2. fUNTTUINITUIMIVANGAT

2.1 MIMAULALRAARIUNISIAYINTIEALLDEAYD
e arUsraunIsalnAEuIy (613) a1y
LUU 1AB.3 LAy UAD.4 9819Ne8NaunN5iln

goulunsaznanisfinulinsuynsein

4.20

80.0

0.0 0.0 0.0

20.0

2.2 MIANAULAZAANILNITIATINITIZUNENTT
pufuanuresselvtasUssaunisel
AMAEUN (O731) MUV 1AD.5 LAy NAB.6
el 30 Yu wisduganansnuiide

aaulvinsunnsIeInN

4.40

80.0

0.0 0.0 20.0

0.0

|

=< o =2

2.3 ﬂ?i%?u&@ﬂﬂla?ﬁlQWﬁﬂJaQUﬂﬂﬂ‘U’m’]ﬂJ

WINTFIUNANTTEUS NvualY uAB.3 Lay

Y

1M9.4 (013) pg19tpeSoYaY 25 VBI5183

AlnaeulunsazlnisAnw

4.60

80.0

0.0 20.0 0.0

0.0

2.4 M3mu/AJTUUTINIsIaNIssEun1saou Na
gnsnnsaeu vive N1sUsEliuNaNITSeu;
PnuansUsTdunsAiuuneauly

1AD.7 VBIUNISANWITINIULN

3.60

20.0

20.0 60.0 0.0

0.0

2.5 mahwansussillunangnsunusulsanig

ALIUNUYRINANEGRT

3.60

20.0

40.0 40.0 0.0

0.0

' =
ALRAY

4.08

3. AUNTSUIUNNSISBUNISEDU

3.1 mMsdnsseunsasuluinnfiivanenagy

Seuneliuinsgiuseniu

3.80

40.0

40.0 0.0 0.0

20.0

3.2 nMsdaasulvienansdgaeuliisnisaeulain

Mimntinwen1sSeuvesindnw

3.20

20.0

20.0 40.0 0.0

20.0

3.3 NsaluayuaUIUUTENAYITIY Weun

JnAnwILare1asd

3.60

40.0

20.0 20.0 0.0

20.0

226




ALadY SovazvasszauAUnala
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Uhu Yoy | tiewiign
NaNN
3.4 duasulviinsaeaunsnAaUzuaz Jausssu
niidygyviesdiu Whundidusalunisdnnis 3.20 200 | 200 | 400 0.0 20.0
\Seun1sERU
3.5 daadSuliAnnsysannisanuinunside
L A o 3.20 200 | 200 | 400 | 00 20.0
W3NTUSMIMAYNNIsiumMsseunsasu
3.6 NMSMNUQUANTFUIUNTIANITITHUNITHOU
o 38 400 | 400 | 00 0.0 20.0
wazNITUITLIUUNANY)
3.7 NMstnanIUszdiun1saeuve$1ANTe
Hapulagin@nwunuiuliainmsianisiseu 3.20 200 | 200 | 400 0.0 20.0
nnseeu
ALY 3.00
= Y Yy ¥y oo Y
nauil 2 n1sdanisteiesiEeuvasindne
welasunsutefesssuanindnw 0
lyivne 5
nauil 3 AuawalesefealuayuNsiTeu;
1. ouseu vl URN"T viodayn an1mwindoy
) L 4.40 400 | 600 | 0.0 0.0 0.0
faunieusian1sdanisiseunmsasy
2. M3FpuNdmsvosduarindnulavinanw
- L. 3.40 40.0 0.0 40.0 0.0 20.0
Aanssusuiy
3. ANULEINavRmMINEINTTBafaNTITEUS
WAz IIANITITEUNTARY LU Alulad 4.20 400 | 400 | 200 | 00 0.0
asauna fs1 nilsde grudeya
4. anunSounazauviuaisvemIng1nNee
flan1ssEuLaEN1IINNISISEUNTTARY WU 4.20 400 | 40.0 | 200 0.0 0.0
walulagansauna ssn vidade grudeya
5. IN15A0UNUUALIATIEVAIUABINTTAS
. - 3.60 20.0 60.0 0.0 0.0 20.0
atuayun1sseu;
6. InsUssidiunnuiisnalavesdsatuayunis
T L 3.60 200 | 600 | 00 0.0 20.0
LIBUFLAZUNDNAUIZULNINAIUNUIUUTS
ALY 3.90
nauil 4 anuisweladenangnslagtu
1. N33 NYANUTURATULATFIUNANTT
3.40 20.0 40.0 20.0 0.0 20.0

Sguiwiariunnvangnidseivieg q 7

227




Aaie $a8azva9sTauANNInela
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Uhu Yoy | tiewiign
Nag
Wingan (ANUSURAYRUNEN 0 AN
SURABDUTDY)
2. AMNUADAAADITDY UAB.3 VBITIEIVNADUAT
y . 3.40 20.0 40.0 20.0 0.0 20.0
PIUNANFATANUA (UAD.2)
3. YAINVNEYBITIEIV MIRAUIHANTISEUS
9895187391 AANUADAARDINU UAD.3 VB3 3.60 20.0 40.0 20.0 20.0 0.0
183 NaoU
4. sduuulumsdnfanssunisiseunisasu
WHLNITEDULAEN AN TUTE I URAN TToUS
L . 4.00 200 | 600 | 200 | 00 0.0
LHATAY TANUFDAAARINU UABD.3 VDI
183 Naeu
5. miaaﬂwaé’ﬂqmuazmssm&’J%ﬂ,u
wangns danuvivaisnuanunniviives
R S 3.40 00 | 600 | 200 | 200 0.0
FNARSENYIUY 9 UAYADAAADINUINYINTS
asle/ly
6. InnumheinTunaeanangas (Wideend
Do 4.20 40.0 40.0 20.0 0.0 0.0
136 KUNAN)
7. lassaiamdngns FEnwinaly 30; Ivname
o L. 4.20 40.0 40.0 20.0 0.0 0.0
100; 19La9N 6 AUIWNA)
8. 91391919 9 luninav@nwnaly 4.00 20.0 60.0 20.0 0.0 0.0
9. 183614 9 Tumuandvanie (Nuivunu
L 4.00 200 | 600 | 200 | 00 0.0
JdsAuagIvden)
ALade 3.80
aunalavasastusEmingnsiaie 3.73

2.2 agunanisuszliunangns lagea1ansdiaau

lidayadmsunisusziliundngns fie 01913ddaeu S1uiu 28 Au tivdeyalumanisfineisiu

YnnsAnwn 2558

2.2.1 dayaniluvasnaunwuuaauniy

P v Y Y & v
a1319il 2.4 Feyaniluvesdmeunuudeuniy (e191585a0w)

578015 G
1. Usgaunnsainisyinau AN 2 U 1
2-5 9 8

228




318N13 Soway
6-10 U 5
11-20 9 5
20 Y Fuly 9
2. JNSANY USeuns 0
Yseyln 0
Usgygyeen 28
3. ALRUIYINTG 919159 11
HY38eNans1a158 10
serans1938TulY 7

2.2.2 anuiesnalafan1suImmeangns
finsuszdiupnufisnalasionisuimsudnanslusnueng 9 vesensdiaeu laua (1) A
walaamsuImsinnisvangns  luiumsuimsuasianne ngg  nseuiumsuImImaNgns  wageu
nszUIuMsEBUMsADY (2) M3dnnsteiesouvesindnum (3) amufimelasedsatiuayunsiGeus uas (@)

Anufsnaladendngnstartu awnsaasulinmised 2.2 Tnefidnanuiisnalavesennsdiaounds 3.86

M390 2.5 AnuilanelasiensuImImangnIveteansdiaeu

' = 1% o =
ALY SeuazvasszAuAUNINela
anuNanalasansuTIITInNmaNg A (i 5) wnfign | wn U Yoy | tlovilgn
[1GHA]

AauNl 1 ANUWINBRFABNTTUTVNTIANTITMANG AT

1. ATUAITUSUITHASHAILNBID15E

1.1 Msivuaunumiasminnausuiavey
. 4.25 390 | 464 | 143 | 00 0.0
V89NN TIUTEIMANGNT
1.2 Msfmuasimafufvese1arsdussdn
oL 4.29 500 | 286 | 214 | 00 0.0
nangasiiaudniau
1.3 919158Uszdmangasildusiulunisuseyy
LDIUNY ARAIY LAZNUNIUNITANLTUIY 4.21 46.0 32.1 17.9 3.6 0.0
NANGM3
1.4 919138faeuiidrunlunslideiauounus
} L y 3.68 140 | 500 | 250 | 107 0.0
YIUUTNITUIMTINNITNRANGRT
1.5 M3dnsgdvdianumngauiuningg
v 4.39 50.0 39.3 10.7 0.0 0.0
ANUANITOVBIRAN e

229




Aagey SauazvasszauAUNInela
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Uhu Yoy | tiewiign
NaY
1.6 91UIUNTLNUVBIDINTIRAOUNLATY
YeUINEANUMIgEaY 4.25 290 | 67.9 3.6 0.0 0.0
1.7 8131sdlminnau lasunsugulivenie
N 3.68 210 | 393 | 250 | 143 0.0
AL UNAUNNTIANISISEUNTARY
1.8 919138Usgdmangns/e1ansdiaaulasunis
3 ) ) a.11 250 | 607 | 107 | 00 0.0
WAILNIIYING/ WIS T
1.9 fusse1NANRLUNITYINNUIINAUIZNIN
S . 4.18 290 | 607 | 107 | 00 0.0
9137156 UsETMANgRsware1TI e
1.10 IN5LENas1IUTIHINIANITIYINITIENIN
.z L. 4.07 32.0 46.4 17.9 3.6 0.0
913sdnslunag YN avangns
AR 4.11
2. FIUNTTUIUNITUIMINENGAT
2.1 M3fMfiukaginmIun13Inseasdenva
sedyazUszaunisalninauy (613) mu
o ) 4.46 610 | 250 | 143 | 00 0.0
WUU 1A9.3 kY 1AD.4 BENlREnouNsUn
gouluisaznanisfinulinsuynsein
2.2 MIMNUKALANAINNITINYINTIBIIURANTT
ANTUIUYITIEIVINAEUSEAUNT D!
AAEUY (E73) MMULUU 4AB.5 LAY 1AB.6 4.50 61.0 28.6 10.7 0.0 0.0
el 30 Tu vdsduganIAn1sAnwINde
goulinsunNIIEIv
2.3 MINUADUNAFNNSUBITNAN BN
WINTFILHANTITEUS Nvunly wAe.3 uay
oL ) 4.39 460 | 464 | 7.1 0.0 0.0
1m.4 (01%) peeososay 25 Va93183Y
nUnaaulunmazUnisfne
2.4 msau/AJFuUsinsdanisiseunisaeu na
gNSNISEeU v3e N1SUsElIUNANITSEU;
T 3.89 140 | 643 | 179 | 36 0.0
InRan1sUsEuNsALluussauly
1P9.7 VeIUNSANYIINILLN
2.5 mahwansussiilunangnsunusulsanig
o ) 3.89 140 | 607 | 250 | 00 0.0
ANIUNUTDIVENGNT
AaAY 4.23

230




' = 1% o =
AadY SegazvasszAuAUNINelY
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Uhu Yoy | tiewiign
N8I3
3. FNUNTTUIUNTITBUNTADU
3.1 Msdamsissunisaeuluiniivatensgy
. ) o 4.04 250 | 536 | 214 | 00 0.0
SeumelaunsgIufediu
3.2 mydaasulimnsddaeulditnisasulng
o L 3.71 70 | 571 | 357 | 00 0.0
Mimvinwen1sseuvesindnw
3.3 NMsaluayuAUIUUTEINAYITIRY [eun
. . 3.61 70 | 536 | 321 | 71 0.0
UnAnwlaze1915e
3.4 daasulitinsaonunsnAaUzias Tnusssy
niidygyviesdiu hundidusalunisdnnis 3.43 4.0 393 | 536 3.6 0.0
SeunIsanU
3.5 dudSuliAnnsysannisanuinunside
L T 3.64 70 | 571 | 286 | 7.1 0.0
MION1TUINMININIVINTAUNITIEOUNITADUY
3.6 NSMNUYUANTFUIUNITIANITITHUNNTHOU
o 3.75 70 | 643 | 250 | 36 0.0
wagnISUsSEIIUUNANYY
3.7 MaheansUszliunsaeurese1asdLaeu
o } o 3.75 70 | 643 | 250 | 36 0.0
TnetnfAnwundiuugnisdnnsiseunisasu
ARRY
Maull 2 N1IANISTRSRNSBUVBLLNANEN
welasunsudedesiouaintnfnm 0
[EHET 28
=] ] " a % = v
nauil 3 AuNawa lesadealuayuNsTeu;
1. ouseu WesUURNT viesayn an1niInaey
) P 3.93 250 | 464 | 250 | 36 0.0
fAnunsausion1sdnnIsiseuMsaou
2. Mmydaiiuiidwmsuenansduaztndnuilavinnu/
- L. 3.82 18.0 50.0 28.6 3.6 0.0
Aanssusmiu
3. ANULEINavRmMINEINTTBafaNITEUS
WaTNIFIANITIEUNITADY LU WAlUlaE 4.29 390 | 500 | 107 0.0 0.0
ansaume 631 nilde grudeya
4. AUNTONLAZANUTIUALTEUDININEININLDD
AlaN1IREUSLAENITINNITISYUNTTARY WU 4.21 360 | 500 | 143 0.0 0.0
walulagansaumna ¢131 ilsde grudeya
5. iN13ERUNNKALILATIZIANFADINITEAR
3.61 7.0 50.0 39.3 3.6 0.0

atduayunsSeu;

231




AaAY SovazvuasszAuAUNIND Y
anuawalasiansuIIsIANSUENg A iy 5) wniiga | 6n Uhu Yoy | tiewiign
NaNg
- InsUszdiuanufisnelavesdsativayunis
. L 3.64 40 | 607 | 321 | 36 0.0
LFEUFLASUND AU IZULINAIUNUIUUT
AR 3.92
nauil 4 anuisweladendngaslagtu
- 1N13N52A8ANUTURAYOULINTFIUNANTT
SeuuAaEmUINANgRTEIILIYIe 9 N
o : 3.39 140 | 250 | 464 | 143 0.0
LNz (AMUSURATDUNEN 0 AW
SuknraUTDY)
. ANNADAAR DIV UAD.3 VDITIEIVINAOUNTS
. . 3.89 25.0 42.9 28.6 3.6 0.0
MINRANGATANUA (1AD.2)
. NIV MIHAUHANTITEUT
94518717 UANUADAARDIAU 1AD.3 VDI 4.04 290 | 464 | 250 0.0 0.0
AU
. JUuutlumMIdnfanssunsiSeunsaeu
WHLNITEDULAEN NN TUTE I URAN TToUS
. . 4.00 250 | 536 | 179 | 36 0.0
uAazAU AANUADAAIDINU 1AD.3 U9
PPtV LY
. MFPONUUUVANgATWATANTEIIEIUTY
wangns danuvivaisnuanunnviives
R o 3.89 210 | 500 | 250 | 36 0.0
ANARSENITY 9 UaYEDAAADINUINYINTS
adlyln
- umheinsunaeavangns (laidesnin
Co- 4.25 43.0 39.9 17.9 0.0 0.0
136 #UILNH)
7. lassaiavdngns FEnwnily 30; Ivname
o L. 3.89 25.0 42.9 28.6 3.6 0.0
100; 88 6 RUIWNEH)
931908 9 Tunsnedndnwialy 3.50 11.0 | 321 53.6 3.6 0.0
583604 9 Tumuandyanig (ngadvunu
T 4.04 250 | 536 | 214 | 0.0 0.0
diRuuarIvden)
ALafY 3.88
= ¢ v a
ANuNInalavatesifaoutade 3.86

232




naufl 3 ajunanisUszdfiunangnss (Mangasuuuse w.a. 2555) Tnedmdia fiisdnianmsinenann

nangns wazglidndin

3.1 agUnan1sUszlundngnsn (nangasuiuuss w.a. 2555) Taeldndin MiisdsanisAngiain

wangns
Y

3.1.1 Yayavaluvaslndinfinauwuusauaiy

glidayalunisussfiundnans Wudadiaiiednsanisfinwndngasinemansdaudio awiviad

(MdngmsUsuUse w.a. 2555) Tnefidruiudnounuuasuny 52 au lnaidumearsdiui 13 au uazinandga

U3 39 AU TeyanTzdnuinvesiudiniinaukuuaBUAIN AIRNTNN 3.1

31971 3.1 Fayavhluvesdadinfidnianisfinw Unsfinw 2558 fineuwuudeuny

519015 M () fouay
1. @0UANATYINNU/Anene YI9U
(5 UszneUTNDasE/AANTEIUAY
. . 8 15.4
PIYNUATOUATI W30BUY NiT8le)
(a51wazidunte 2 - 12 uaz 8 19)
Anwe (Twazidunte 12 - 17 uag o 19) 16 30.8
Lilavihawegseniramanuyi/uwddnsu
L 28 53.8
1NN (9Twazidende 18 - 19)
2. Usziananuiivh WHINNUUTEN/B9ANTTIARDNTY 7 135
Aiugsidase/invesians 1 1.9
3. Guieundeslfindesadiou | 10001-20000 Uw 6 11.5
20001-30000 U 1 1.9
1711731 40000 UM 1 1.9
4. Aumelasonuiivi nola 7 13.5
lainela 1 1.9
5. awniidndnyiian dlinelasio | | ;
L ANRDULNUA 1 1.9
MUY
6. SLULLIAIVBINT ALY Ianuvinaugusansinm 1 1.9
IanuriuAndsdusanisine 1 1.9
NAIRNFUTAINTANW 1 - 3 LFiou il 7.7
NARNFUIAINSANW 4 — 6 LFou 2 3.9
7. dnwazufivhassiuanuni 2N 7 13.5
du5amsfnw lainss 1 1.9
1niian 2 3.9
1N 4 7.7

233




518015 I (AY) | Zewas
8. anunseiANF NIV
Feuunuszandldfiuntifing
. ' J1unang 2 3.9
Nuivhegtagiu
9. ruirnuanansafiteuivielyl | FuawisiaUseme 2 3.9
A9 AUNITLTADUNILADS 1 1.9
AUAINTIUAUNUINTT 3 5.8
Vinwzn1sdeansuazauiuary 1 1.9
Uszaun1salannnIsinau 1 1.9
10. Arudeansinwdelussdul | dosnns 4 7.7
avtuvasinurhud, Lyidtoans 4 7.7
11. ssﬁumiﬁﬂmﬁﬁﬁmuﬁméﬁ szauUIegn 4 7.7
FOIN1IANYIAD laiszy 0 0.0
12. awﬁﬁmﬁgﬁmuﬁwLLé”Jéfaqms MBA A130@1A UTWITIANT 1 1.9
Anweio AAans 1 1.9
g LAu (LALl) 2 3.9
Jadinfidnwse
13. sEdun1sAnufivudinids szauUIggn 8 15.4
finwne seAuUTyLen 8 15.4
14. grinivadinddafinude | awividy 12 23.1
LnduASLAZHAN UINETTUYIR 2 3.9
Molecular Science and Engineering 1 1.9
laiszy 1 1.9
15. Usztnnvaanitun1siing F3u1a 13 25.0
Uaudiniasfineeio LONYUY 3 5.8
16. waradvilidudndadula | lesunudnude 10 5.2
Anwsie \upnudesnisvesda/unse wiedunases 3 58
JupnudenisvesmuLes 2 3.9
q’luﬁé’aﬂﬂ'ﬁ&’aﬂ%’q@%mdw USeya s 1 1.9
17. Ygymiinulunisdinwise Taifidgym 12 23.1
VIALAAUEUYY 4 7.7
Veudindalallavineu
18. mmqﬁé'fqiﬁé’muﬁﬂ mmuﬁgﬂiaﬂ,ﬁé’ 12 23.1
JofnYIRD 6 11.5
WiaunIsAn 3 5.8

234




b4
984

5780135 371U (AL) 7

Aa9alATIUY 3 5.8

anduun 1 1.9

fovaeuislieenadns 1 1.9

VIAAUFTUAYY 1 1.9

laisgy 1 1.9

18. anudioansvastadadidsldil | fosnisnwse 15 28.8
Ui luisipanisfnesie 13 25.0
19. Soudinaemislindngasiin | mwdanqu 49 96.1
edvmternuiFedatior | nsfinufiRase 36 70.6
Beusslominenisussnou WMALANITINY 33 64.7
ondnldundedu (meuld ARLTILDS 30 58.1
171731 1 W) Uayd 10 19.6
mMsldaudumesiiin 9 17.6

Buq Grianizvsusazauiiv) 1 1.9

3.1.2 anuswelavastudindenangns

Alidayalunisusadfiundnans \Wulndeiidiansfinyivanaasivenmansdada awdviadl (ndngns

USuUse wa. 2555) wagasidiniunsesunudiygdnsTul we. 2559 Tnelidnunugnauiuuaeuniy 62 au wa

N5USEIULERIAINNTIN 3.2

P3N 3.2 Auiisnalavesdndindendngns

Anade JeuazvasszAuAUNanela
iNWE / AUEIUT50 (1fia1 5) wnitga | an U toy |t
nang fign
1. fszidou e asesonian 4.24 339 | 58.1 6.5 1.6 0
2. iswavsuazFuilinnuAniureadu 4.27 355 | 565 8.1 0 0
3. wsnwazUf UAnung sudesunasdaUeduning 4.35 41.9 | 516 6.5 0 0
9 UDIDIANT IV TNULAZHIAN
4. finnuganudermaluanuivianamgud 3.85 210 | 452 | 323 1.6 0
5. finnuganudsmnaluanuinneu s 3.87 177 | 532 | 274 | 16 0
6. Uszgnaldnnuianuansnsafiunuyes 3.97 177 | 613 | 210 0 0
igaula
7. fimuansatunsiesgilazuiladgm 3.85 161 | 565 | 24.2 3.2 0
meAnnsle

235




Aade fovazvasszauaMUNInela
Nwe / AUEINITO (1fia1 5) wnitga | an U tos | e
nang fign
8. ANMIUAMNAINEINITIFINTIUITTNDE 3.84 17.7 50.0 30.6 1.6 0
woifles uazamnsnthlulszendld
9. annsnAnegsiilnsuguLaziluszuy 3.97 19.4 | 59.7 19.4 1.6 0
10. fanuannselunisdeansuaznsldniuli 4.18 37.1 435 19.4 0 0
Wuidnlaldgndes
11. fiamzanulufiuazinig ausarineu 4.13 33.9 45.2 21.0 0 0
WHudiy
12. fanuduiinveusonuieazuiisuRaveu 4.44 46.8 50.0 3.2 0 0
13. fvwelunsldiedesdiodearsisnduluns 4.19 323 | 54.8 12.9 0 0
YN9U
14. finwelunsidiaue Tnadenldsuuuuuay 4.13 258 | 613 | 129 0 0
FBnstmueay
15. fimuaunsaliivaluladansaumalaogig 4.18 306 | 565 12.9 2.5 0
AT E
anuianelavesindindevangnsiads 4.10

3.1.3 dalauauuzYasUnindavangns
(1) JawusuugineIfunangasuazaIunINNSeY
- avsUalenmdligiFeulaidntisnisldiesediodToetaiivame

- Usulinsinivideniiviualiouasdaumannuanedeiu deandestunslianludsgnamnss

- V3undsusieindnuivhluluunsin wu YFuainin enuguuesiin agiinn lidini
ilUldeulsdunnndn laun 3svinvenisiansauna vinvensldreuiumes @anusnlusenisaeuniuinig
pouRumed Tavkaslinisdnousuiiiai)

- ewinuensTdrunundingy uaslinnsdaniseusaiiui

- Usulivadeninnty wu Snquildungquidmiudnuse uandalenaliiinguiitumsuios /
nsldalunegaamsnssy dmdugissseneuendnndsdisanisng

- mselaldluniwsan mevhuhufenssy Wumsiladunisvihausiuiuidu wseundeudmsu

dANLINITVINOIY
-AsARAUNINAYISINg wlumsieunmsasu uag/vse dfanssuilldedensiieuinwdngy 1wy

a ] 2 v
AswaNUagUs LU LWunu
- AITINENULLIEY BaraPuIR RTINS TN UAeL e Uawlen wagyinht daautilann

4

(as)
Zo
=)
=

236



v va =

-Tuyminndulule §iseu anilendldiseuiomlunianguiiun asugiunsyiufuinng el

U

Seudanudbaunndeu

(2) TaLEUBLULL A8 UNSEEUNTRBY

- Adenmsianuvaneviany Sdeviuady Waula

- Wiunsiu§oanseugiumsiseuinangul wesdislemalildliiedesilodinszidivannmans
Smdnnsvhaumeaedosdleusarsia ruiadlandnnsdenldiedosdielimnzautumsingey

- fueivniaeudunmdangy

VY a

- WA fdusailunssuiunisdounsasumnniu sasinseuligSeulieuadlaluninou

- fipamsidn1saoulisy resume NSWEUINMNENTLIBINGY NTAWABUAIWIBINGY UTBNTY
fugnunundnguiiainsnthluszendllueunen wu TORIC IELTS udu

- maseunsaeulviaiseudugudnas wilald uasdilsiannunainvatevesiseu

- luudin msuiulae msUsediuna /nsaeuin Wauwmauna lddevseeniuly

- finmadeslsaifomlidriuaniunsaitagiu viedsansaduldludioss iy Wunada
mwalavesGeuiiovlugnsussandldmnululiluiinussdriuldesafiousslowd

- M3BsunsasumIiunAnAnT Iz denadesiunmsihaumisluaniunsalsieiisndusiosdin
Anmzinazuidamiameniiintulile

- mst3eunsasunsl Ujduiussening daou-fiSeu WeliAansnszuiunsin nmsufdiuey

lgsumsaievenamuiognawiase samadunsinlidiseundAnuaznduansesn

(3) YaLduBLkULNgINUAINTTUNMUILNANEN

- Aanssuesaenadesiuanuaulavesindnugiidausaluianssudus

- dafne duauenanuiiinisussseidunwsingy Taedelemaliindnymnauidiusou

- duadilsindnulfuansinenmussnuiediiundige

- AanssudulngvilrususudnruiBuled ogludsalsogaiinnug

- AanssudaaSusummssngusiuueuianuinfiGeu

- Aanssunzauual waramsauasulrindnularnditeiu Aanssu fee

- Aanssuiimsdaaiu Aofanssuisafumsaiisaniziiin msflneunduanieen uazAanssud
wiunsvhauduiiy

- FoamslornsddaaiumsvinfanssuvesiinAnwiuniy

s 1w a

- daasylrsinanssunas e NuEINUSTIAReN Y karianssuenan Innmun JAudswilalawy e

A o

as193ndtinluanlng Trdanutiewmdenu Turladedulduinides weazlaiduauiinsediruuwasUuseinayi

3.2 ayunan1sussliunangas (nangasuuuse w.a. 2555) laadlddudn

3.2.1 aunmUnudin Ussiliulaeglddudin

237



Yo v v

nansUszfiuaunninfinandTsdudyuinensvesdudinunninedeveunnundnsansfinuludnsfinm

'
all

2558 §1uaU 4 518 nFuausydiedlanuvinidu 8 518 lne 87.5% Wuusenonau wag 12.5% Judaes

N3 agunan1suseLiiumannsnei 3.3

M1599 3.3 anuianelanudnvugvsenuaansalunsUfURNuYetngn munTeuNINTFIuANIRIRALAN K

inye / ANEINNT0 Aade Sovazvassziuauianala
Gfu 5 | wndiga | wn U oy | 1oy
nana fign
1. AMUANSTIU 3TN
1.1 anuiuinveu \duaay uasdedndgadn 4.25 50.0 25.0 25.0 0 0
1.2 Auvdu oanu Lazenave 4.25 50.0 25.0 25.0 0 0
1.3 msfinfieuszlesdvemmbsnunsediusiuiy 3.50 0 50.0 50.0 0 0
nan
1.4 msflszideu 3 wazUfUannung seidey 4.00 25.0 50.0 25.0 0 0
NYYINY 8E1ATIATA
Alade 4.00
2. guaug
2.1 audluddnmsinly 4.00 250 | 500 | 250 0 0
2.2 anuannsalunsnuinmg ufan 3.75 25.0 25.0 50.0 0 0
Uszgnaldlunsinuliegiaumunzgay
2.3 euanansolunsuimsnuildiuseumng 3.50 0 50.0 50.0 0 0
2.4 uaudinunn gndes 53057 wariuszdnsnm 3.50 0 500 | 500 0 0
Alade 3.69
3. snuvineeneleyayn
3.1 AMUANTIUNNTIUNUNNTYINY 3.25 0 50.0 25.0 25.0 0
3.2 muanansalumslideyauazivaualunig 3.00 0 50.0 0 50.0 0
Andulanisufimnu
3.3 anuannsalunsAaiiaeikazAnaula 3.50 25.0 25.0 25.0 25.0 0
witymlunuiisuiinveu
3.4 M3fnikaziasmIsnsielugduuy 3.75 250 | 250 | 500 0 0
Tyl anllumsufuRanuegiase
Alade 3.38
4. fuiinyzANUFUNUSIENIIYARALAZAINSURNYEU
4.1 msfidiusauAessulunmsiesmsitymldegn 3.50 0 50.0 50.0 0 0
Winvay
4.2 M3z 3.50 25.0 25.0 25.0 25.0 0
4.3 nssuilinnudaiiiusazeeunsuilinnudaiuves 4.00 250 | 500 | 250 0 0
{ou

238




Vinwe / AuEse Aedy $ovazvasszauAuianela
Gfu5) | wndiga | wn U oy | 1oy
nana fign
4.4 pywanunsalunisvhauduii 4.00 250 | 500 | 250 0 0
Auady 3.75
5. fuvinuzieiaay nsdeans wazmslémaluladansaume
5.1 anuanunsadenuazUssendldinaiianisada 3.25 0 50.0 25.0 25.0 0
viondnmaniiieidedunsuiifnuliesng
Winzay
5.2 msiivinwelunisitayn 81w Weu nwlne 4.00 250 | 500 | 250 0 0
5.3 mMsdivinwelumsile wa 91 Weu nwdangu 3.75 25.0 25.0 50.0 0 0
5.4 msAnsideasnaneiugBulddnay 4.00 250 | 500 | 250 0 0
Aade 3.75
anwiswelonndnunzindia afe 3.71

3.2.2 agUdatauauuzanglddndin
yudeestufinanaimiviedfe anug Anuvdu eavy pnudeuteutdeuny AMUSURAYOU AN
adlalunsvihau waganmnsadniuddulad dwaades laun swidingy Anudiugumeadn n1sdinuiin

Uszenaldlun1sviau uazanunduaniniufniiiu

239



paufl 4 ajUnamsUszliunangnss (vangasuuuse w.a. 2546) Tnedmdia fidnsamsinenan

nangasuazitrunsesnuuiyydnslul wa. 2558 wasdldtudn

4.1 asUnamsussifiunangnss (Mangnsusuuse w.a. 2546) laetndia fidnsanisAnenaniangasuas
WrsunsesvnulTygUinslut w.a. 2558
4.1.1 dayanaluvesiudinfineunuudeuny
< =

lidoyalunisussidiundngns \udadiafidnionsfnymangasinermansdaudia arwndzad

(MdnansUTuUTe w.e. 2546) wazid1sunsesenudiaantnslul w.a. 2558 Tngldnuiugnoukuuaeuniy 40

LA U

[ =

au Tnedumeediuau 11 au wazmamdasiuau 29 au deyanzilvuihvesdaudinfineuluuasuany ¢y

A15197 4.1

a13191 4.1 FoyaviluvesTadiniidnsansiing Un1sfinen 2557 fineunuuaaun

318A1T U .
fowaz
(Aw)
1. @0UNNAISVINU/AnYae 9
(ufsUsznaueIndase/Aansdiud/
. . 12 30.0
PIYNUATOUATI W30BUY NiT8le)
(a51wazidunte 2 - 12 uaz 8 19)
Anwse (9wazidunte 12 - 17 uaz v9 19) 24 60.0
Lilavihawegseniramanuyin/uwddinsu
FNINMNT (Q3eazidende 18 - 19) : 100
2. UszLananuiivh Hrs1wms Admhivhenuvesss 1 2.5
WinUUIEN/aeAnsgIAENY 10 25.0
Aiugsidase/idvesianis 1 2.5
3. Quiieuvioreldndesaiiou | 5000-10000 U 1 2.5
10001-20000 un 7 17.5
20001-30000 un 4 10.0
4. pruwelaseauiivi nWala 11 275
lainela 1 2.5
5. awniidndnyiian filinelasie _
4 VINAINUNTINUN 1 2.5
Ui
6. S¥UEIANOINT LAY laanwihneudisanisanen 2 5.0
Tanuiuindadusanisanw 2 5.0
S ndsansine 1 - 3 ey 5 125
NHNENIINSANY 4 - 6 LFeuy 2 5.0
NA9NENUTINSANYT 7 - 9 Lilou 1 2.5

240



I8N19

AU

Sovaz
(Aw)

7. Snwaranuiivhasstuaini n39 7 17.5
dusansane [SEER 5 125

8. annsathanuiana e | undiga 2 5.0
Gowndszendldfuniiding | wn 5 12,5

suivhogdagdu Jrunans 3 75

o 1 2.5

Yioviian 1 2.5

9. prufrnuanansafiteuitng | FuawsnUseme 3 75

Tl AUNSLEADUNILADS 3 75
AUNINTTUAUNUING 4 10.0

AIuNIIRaNA Ueyd 1 2.5

adandlafeiivanuiniiFousn 1 2.5

10. AnuFeInsAnwdelusdul | dosnns 6 15.0
asuasiinuhuda Lyidtoans 4 10.0

laiszy 2 5.0

11. ssﬁumiﬁﬂmﬁﬁﬁmuﬁmﬁa szauUIggn 7 17.5

AINISANYIAD lalse 0 0.0
12, awﬁmﬁ;ﬁﬁmuﬁmé’a MBA 1391810 UIMITINNIT 5 12.5

AINISANYIAD AnwAans 1 2.5
13. sedunsfnufivudinids syAuUTIIn 17 42.5
finwsio sEAUUTRYQYLON 7 17.5
14. gadnitadioddafinude | awiividy 13 325

IeFanInoaS 1 25

Al 1 2.5

TRveaans 1 25

AmnssumansLadl 1 25

WIAERTANY)/ANEIAIERIANY (@AaA.) 6 15.0

AWBINgY 1 2.5

15. Ussinvasandunisfine | $5u1a 30 75.0

Unudininasdnwee LONYU 0 0.0
16. wpatiiliiudiededula | I6uvudnuse 16 40.0
Anwsie Jupnusisanisvesdni/ansm viiegunases 4 10.0

nuidissnsaedldindigendn Ysaand 2 5.0

241




I8N19

AU

)

Sovaz
(Aw)

Wumudosnsvesmues 1 25

AoIN135UTIVNIIAS 1 25

17. Ygymiinulunisdinwise Taifidgym 23 57.5

panuiiugilunisfnwse , )5

(FEnwran1nIunI¥IBIngy) .

18. AnudeInsvestudindiddly | dosnsAnusie 1 2.5

Haui ogszyinsuFuRvihisuvnmms 1 2.5
19. Sadinenanidlvindngasidin | Mg 35 87.5
swivernuidedafionde | msiinufohese 22 55.0
Uszlorisionisusznouondn wadAn13ITe 20 50.0
Idnndatu (neuldunnndi 1 ARNIWDY 15 375
Wite) nskdnudumesida 6 15.0
Uy 2 5.0

4.1.2 anuiswalavastudindenangns

Alidayalunisusafiundnans \Wulndeiidiansfinyivanaasivenmansdadia awdviadl (ndngns

UuUse wa. 2546) wagid13unsesamulSyy1Unslul wa. 2558 lneddnwiugnouwuuaaunis 40 AU KA

A5UTLAIULARIAINNTIIN 4.2

M13199 4.2 anuitanelavesdudinsenangns

Vinwe / ANENTTH Anade JeuazvasszauAUNINGla
(1fiy 5) mnﬁqﬂ 1N Uy fog ton
nang fign
1. fisuigu W nsswiaim 4.10 275 | 550 | 175 0 0
2. iswavsuazFuilinnuAniureadu 4.13 325 | 500 | 15.0 25 0
3. wsnwasUfUAnung sudesunasdaUeduning 4.32 425 | 475 | 100 0 0
9 UIDIANT IV TNULATHIAN
4. finnuganudermaluanuiivanamgud 4.02 250 | 550 | 175 | 25 0
5. finnuganudsmnaluanuinneu s 4.05 250 | 550 | 200 0 0
6. Uszgnaldnnuianuansnsafivnuyes 3.98 250 | 550 | 150 | 25 | 25
waeulel
7. fimuansatunsiesgilazuiladgm 4.00 250 | 525 | 200 2.5 0
maAnsle

242




ANWL / AMUEINIA Aade fovazvasszauaMUNInela
iy 5) mnﬁqﬂ 11N U iag Ylag
nang fign
8. ANMIUAMNAINEINITIFINTIUITTNDE 3.88 22.5 45.0 30.0 2.5 0
woifles uazamnsnthlulszendld
9. annsnAnegsiilnsuguLaziluszuy 4.15 35.0 47.5 15.0 2.5 0
10. fanuannselunisdeansuaznsldniuli 3.95 250 | 475 | 250 2.5 0
Wuidnlaldgndes
11. fiamzanulufiuazinig ausarineu 4.25 32.5 62.5 2.5 2.5 0
WHudiy
12. fanuduiinveusonuieazuiisuRaveu 4.45 50.0 45.0 5.0 0 0
13. fvwelunsldiedesdiodearsisnduluns 4.12 275 | 575 15.0 0 0
YN9U
14. finwelunsidiaue Tnadenldsuuuuuay 4.10 250 | 600 | 150 0 0
FBnstmueay
15. fimuaunsaliivaluladansaumalaogig 4.10 300 | 525 15.0 2.5 0
AT E
anuitawelavastudinnendngnsiade 4.11

4.1.3 YalauauULYRIUNINNAIVENEAT

(1) JawusuugineIfunangasuazaIunINNSeY

- s fiaendunndingy viieesnsdeslunsSsumsasuiinsthamdinguuniudelunis
Rt

- fimsthauenumaivinsdunmudingy

- Arsviiinwen gy Snseusuiiiuida

- msviisAndu weiidugsie / %aﬂﬁuﬁugm / winnssu / addiilonuide

~ fimstweadeifomuazdsylonivesneinidendountsamadourenindne Iiumnuddoyues
nsaaferiniiiusslevireasmilaenssdmivauiinilaoonluauvdefnuelussduiigay

- Walenalwmind@nwn teasuauauiinnudnlalunisidensouwmazIan

(2) YaldupkUNEIAUANSBEUNNSARY

- lemitgeuthunlgusslevilaass
- psHinsNAINTsUMESHAT9NIT B UNINNIINSYIUURNS0E1LREN
- ussenalunmseunsiianuiiaulaunnninid Wilaldde Juuulnianeaeu wieidunisnseiu

infinweuniisde numu wazelald egiaue

- fiasesilegunsainldlunmeaesasuinu geudrfuntesdlosteliusyansam

243




- TaSuneuvuuniseuin esmaneseuivsslorinonuwuulny wilddssandvieslslatng &

msenfegsnuidevsenuiihiueglulagiu dWeliinAnwiinnvaula waziiuanud

1NNYY

- 9137sdaeulagn1sesuelvidanudila enlalddeiTeunngsdu

o A

AEUN

o

SYUSal

- Walenalmin@nwleddiusulunsiSeunisasu Wy N1sdanuseninasey nssnnutiaus Wi

Ay Wi lrinAnwdenudlaievmunngady waziinnunsydesasulunisiSeu

(3) UaAuakUzAgINUAINTTUNAIUNUNANWN

- USuidsufanssulvilianumsngauundu wu asiiufanssudaaiunisendn dnliiaenis

nuilugiuzdniadegaunase dfanssy /msufiianuivihlivesiunmnmsvihaulueuan

4.2 ayunan1sussiliunangas (nangnsuuuse w.e. 2546) laadlddudn

4.2.1 aunUnudin Ussiiulaeglddoudin

o

nan1sUsslunan miadfinandUeiulynlaenswesdaudinumivendeveunnuiidnsansdneiludnisng

2557 39U 13 918 n31uudusinfibaauyingiadu 12 518 wasfnwse 24 518 1ae 54% 1uuSemionvu 8%

o

Jussdnsumau 8% (Jumiieaunesy waz 31% uanufinwseduindinfnuw wudnmsuandniigldsu

Jaudinannaadviaiiidvinunsefnwidensiy dausuiiavey danuseuiluau danueanuuazdau

ayunansUssiliufannsed 4.3

A5 4.3 anuianelanuanvuevsenNaansalunsUfURNUvetngn MUNTeUNINILANRIRALAN Y

173 L =
fowazvnsszAUAUNINE 1R

- ARdy
INWE / AUFINTD o 4 N U o tlog
(1w 5) UNTFA ’
naa fign
1. fNUAMSITU FTUFITU
1.1 pywiuilaveu dudas wazdodndaaie 4.46 46.2 53.8 0 0 0
1.2 Auvdu oanu uazenane 4.31 46.2 46.2 0 77 0
1.3 nMsBatieuszlovivembenuniediusandu 4.39 46.2 46.2 7.7 0 0
nan
1.4 msfiszidou 3 wazufURanung sedeu 4.46 46.2 53.8 0 0 0
NYYINY 8E4ATIATA
Anady 4.40
2. fuaul
2.1 niluidmnmsily 4.15 385 | 385 | 231 0 0
2.2 ANUANNNSOLUNISUIAININIMNG W 4.15 385 46.2 7.7 77 0
Uszgndldlunmsinuldsgraningay
2.3 euanansolunsuimsnudldiuseumng 4.15 385 38.5 23.1 0 0

244




¥ [ =1
SovazvasszauAMUNInela

- Aade
9INWE / ATINEINTTA - y N U oy oy
(h 5) WNdign y
nang e
2.6 naudinuan gneng 9389 wavdl 4.00 30.8 46.2 154 7.7 0
Usyansnw
Alade 4.11
3. auvinwenieleyayn
3.1 ANENNITOLUNITIINUNLNITYINU 3.92 23.1 46.2 30.8 0 0
3.2 anuanansalunsliteyauazivmualunis 4.08 30.8 462 | 231 0 0
Andulan1sufinnu
3.3 AnuanInsalunsAniAEikasAnaula 4.15 38.5 38.5 23.1 0 0
uwidymiluedisuiinveu
3.4 M3fnimkazialmIsnsielugluuy 3.92 30.8 38.5 23.1 77 0
Tl 9 anllunsufifaegiaue
Aade 4.02
4. fruvinyzANuFUNUSTERIIUARaLaTANSURAYEY
4.1 msfidhusiuAessulunmseseitymld 4.08 30.8 46.2 231 0 0
RNV R
4.2 msfiamigih 3.69 154 | 538 | 154 | 154 | 0
4.3 ns¥uilennudaiiiusazseusuilennupadiu 4.39 46.2 46.2 7.7 0 0
Yojou
4.4 anuansalunisiaududi 4.54 53.8 46.2 0 0 0
ALady 4.18
5. fuinuzidedaiey nsieans waznnslémaluladansauma
5.1 anuanunsadenuwazUszendldinalianisaii 4.08 38.5 38.5 15.4 77 0
vidondinAansiiedodlunisuiRauld
DYIUMU AL
5.2 msiivinuelunisitann 81w W@eu nwlne 4.31 46.2 38.5 15.4 0 0
5.3 mMsivinwelunisile wa 81w Weu mMwdingy 3.39 0 46.2 46.2 77 0
5.4 msfndedeansyansfuldulddnay 4.31 30.8 69.2 0 0 0
Aady 4.02
arwiiswelonndnyustudn wfe 4.15

4.2.2 asudaiauauuzanglddndin

udeesiufinanaeiviaife anug Anuiuinteu anwadlalunisiinu uay

asanAugdulea diugaiimisiann fie nwdangy nisthanuiinyssendldlunisinu

LAZANUNALAAIAUAALTIL

245




246



mManwIn 11 Madtsuiisudauandresznirmdngasfuiunangasuuuse

NANGATIAN W.A. 2555 nangasuFuuse w.A. 2560 U8R
1. Yandngasuazdeusaynyn 1. FandngasuazdaUsayny GNEH
InermansUndia (AT) ermansUndia (AT)
Bachelor of Science (Chemistry) Bachelor of Science (Chemistry)
M. (4Ad) M. (Ad)
B.Sc. (Chemistry) B.Sc. (Chemistry)
2. Ugyn anuddny uasdnguseasAvaamengns 2. Uwgyn anuddgy uasdnguseasAvaamengns N
USugrvaanangas YSuguazanudfgvaviangas
naNgnsImeeansidin a1viviail (mangasuSuuse wa. 2555) | nangnsinetmansiudin a1v13vieil (nangasuiuuse wea. 2560)
14'%mémﬂ’m%mﬁﬁmmﬁmwm%ﬂﬁ]maﬁmmﬁﬁu’qmﬂwqwﬁuag ngqmamﬁ’msﬁmﬁﬁmmimmLsﬁ'ﬂwwﬁwmﬁﬁgﬂmwqwﬁu,ag
AAUJTR awsadszgndauinmaailunisufdfauliedns | aaufda awnsadsvendanuiniaailunisufdiaulaedis
wnizay dadnuatuisalunisitasiginazunledgninie | wanzau danuansalunisieiginazinlatynimenszuiunis
nsEUUNMIMINgImans wagdionenauiliuafauld S | meinermans wazdievennnudliuagduld Taaudilely
lalusaunisalvedlanuazdsaniifianuuandrsvanvansuas | an1unissiveslanuazdsaudiiniiuunndiavainvalsuay
LﬂﬁauLLﬂaﬂa&JmaamLaaw LU?{EJuLLUmanJmaamam
TngUszasRvamangns IngUszasAvamangns Usuiasu

a U a o

nangasIngImansUndin aun3vieil (mangasusuuge we.

U

1
o va o

2555) finguszasAiiiondnUndialiinnanianad

q

= £ =

(1) HaudmapiinwinungufuasU)on amnsadinauily
ldnavausinudeinsvesdiauldegiaiiussdniaim

wavaunsafnwdeluszaugals

wangasInemansUndin a1v13vuail (rangasuiuuse w.e. 2560)
Hngusvasdiflonantndinlidanauifced

(1) faruduesinueiugiunaeiiduegned anusath

anuiludszendldlunisusznaue1dn wagaunse

Anwmeluszaugsla

247




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

2) ﬁm'1ui@’ﬁufm&’JWmam%ﬁugwuuazmﬁmmam%ﬁLﬁmsﬁm
uazansaATzilazLilelymaisnszuiunimmig
MeEns

(3) finwearuanansadunnsieans mstiaue nsld
ARNIWRsIAzImAlUlaBaTauNe

@ Juilduaslifladouslumansmanaiiogsiowes 1
AARSELEaTSA aunsavinuswAuBuldd 1

ANSIIY 938555U wazlliauSuRaveusediay

2 fvnwglunsiansasiafesnaaense nsliiedesde
MTINYIANERT @NT0ATIzINakazuA Uy nimiaail
wazausaufuRulufesufifinisaiinselsseu
anamnssula

3) fianuaiu1salunisdane 4ATEUUAUANLALAR
AATIEVREIANE A11TAYTUINITANUIIINNATY
LLﬁuuqLLazL‘hmmiﬁmiwmmam%ﬁugm ARIAAAAS
wazans Wldluesuie niensimsziuazuiloleym
AIBNTZUIUNTNIINGANENT

@) fAUNTIUTIIIU FIUITAUTNITINNITUAZ 19U
safuipuled

(5) Tnuwzanuauisalunisidnivilunisdoaisuay
ansadenldivaluladansaumealdoganuizas

(6) fauldls TarwiAsisuaassduazGouinaondin

(1) finusssu 938553% flanuuiavousientiuayd

ANNSURAYBURBAIALLAYDIANT

3. AuaNUAvaIiiAne

(1) Whduluauszideuumingndeveunnu 393en1sAnw
SulSayayIn3 w.al. 2548 wuai 2 viodulunussideuiiuiuuss
Tl way

(2) FosdnSansanuldinidseufnmmeulatenie

WEUWN TUBNUNISISIUINGNFERST — AMAAIENT UIBLIBUNT haY

3. ananUAvasidAnn

(1) Wiulumuseidouuminedeveuniy densaneiu
USyne3 wa. 2555 it 2 videidulunussideuiiusuusdl
uag

(2) FosdnSansanuldinidseufnwmeulatenie

WEUWN TULRUNNSISIWINGNFIERNS — AMAFAIEAST UIBLBULNT haY

AauTRvosEln@nyILazNs

v A Y Y =2 < =
AndengidnAne WWulumusudeu
UMY VBULANIWIBNTAN

TuUTeyns w.A. 2555 wievay

Usuugeln

248




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

n13ARLEaNKLIUANEN
T duluaussdeunmIngdevaunnu 39ensneTy

USqanes w.A. 2548 el 2 4o 8 wiellulumuszideu

uIngdeveukiuiusuUgslng

N3ARRENKELIYANEN
Taduluaussdovumingndevaunnuinsignisanesdu

Usgam3 w.e. 2555 wandl 2 4o 8 wiieldulumuszideu

WIS vaukAunUTuUTIng

4. WHuMSSULNANE 4. WUNISSUNNANY AR
Useunad 90 Ausat Uszanas 90 Aumal
5. STUUNISAANITANEI 5. STUUNISANNISANEI AdLAL

sruumsiansnuidunuuninia Fadulumusadeu
WInendeveuniy TeensAneTuSaes w.el. 2548 waan
i 1 90 6 viossLbouiiaruiuuslnl

msdnnsAnwniaggsew Wulunuwwifiilunsidasein
LA¥NIINNTSANYINAGATBUTDIUNINREVBULAY TEAU

a

USE e W.A.2543

syvumsdansAnuudusuuning Sadulunusedey
uInedereuiy EaemsAnITUUSyaeS W.A. 2555 i
1 40 6 viesuilouflazuuusdlul

msdnnsAnwninggseu Wulunuwwfiflunsideneinuas
nsiansAnwninggIouveIng e veuniy seRulIyns

W.A.2543

6. IMUIUNUILANTINARDANANEAT

laipenin 136 wulein

6. IMWIUNUILANTINARDANANEAT

laitlosnin 137 wihein

Windumheinnaeavangns

7. Tassafavangns

7. laseasrmangns

finsiagundadlaseainamangns

nUINIVANWIN2IY 30  wUL8nn
NUINIV AN 100  wdhwAn
NANIVILNY 25 yein
nNauIBURNILATY 75 ein
FT9AU 59  wULenn

a = 1 a
AUNADN 16  BUWAR

wandvANY A 30  wilena
WUINIV AN 101  wu2eAN
NANIVILNY 28 vein
nNANIBURNILATY 73 mein
A1U9AU 53 wgfn
JUaRuLaen 12 e

YoamangnIUTUUTI w.A. 2560 il
- g InluruInIvAnw
Wl ez denas audy L
Wasuulas

- Tununedvanig dnswasukias

v
v a

PNU

249




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

a = d ) a
RUINIYILADNLEAT 6 WU/

v Lden

UUINIYILADNLES

8 WA

6 wiaene

- ungAnsILlunLInI
w1y WisRuan 100 Wy 101 e
fin

nau3TeAY WvswIueRnan

25 1 Ju 28 nuiwin

NFI3VUBNILAIY AATIUIUNUIY
An 910 75 10 73 wiefin wazuiu
las9a31e lng
- andurundlsiatunguivdedu
970 59 18U 53 wefin
- andruundleAnlunguividen
971 16 19U 8 wihein way
- innguivdaduidon S1uau 12

HUILNA

8. danmuanangnsianiziatendrfey
8.1 UnAnwisasd@nuisiedvluruindvdnwiily saunaaly
Y9831 30 N8R MULATIAS19WALRIAUSENBUYD

wdngaivAnwalu we. 2553 Fawualu 3 nau fe

8. dafmuandngnsianiziitendfey

s

o

8.1 UnAnwidesdnesieduniunuiniun@nwiily susadly

Jp8n31 30 ULehn ANUlATIES 1AL BIRUSENB UV

wangnsImAnwaly we. 2558 Fawuuu 3 nqu fe

nuInIvIANEINILY 30 wiaehn
NFUIVINTN 12 nqein
000 101 WS ENenIsa0aNT 3(3-0-6)

a = o
BUINIBIANEIN2 WY

nguITINT

000 101

30 wU28n

Awange 1

12 Buenn
3(3-0-6)

finsiasuntassiedvnlunun
Ay vesmdngmsuiuuss ne.
2560 Tidulumumdngnsivdnw
iU unminedeveunny adu
UFuuge w.a. 2558 lagddnuiuniie
AnsuAY waziinisideniseu
S18VIATUNNNAUAMAN YUY

18397 LA FE, LA wag EC

250




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

000 102  N1WINGYNINIIINT 1
000 103  A1WIDINGYNINYING 2
050 108  AwdangudmUINeIEns

NENAIYINYBEANEATUATFIANAENS

000132  ¥imfuaunies

000 146  AIUFVVRITIA
ngulvIAdAAIEASIAT INEIAENS
000 130 vinwgMsiaNsAUNA
000 145  aAMgHUILALNIIANTT
000 169  MISAALINATINATIA

000 162 Anfumaluladadielys

3(3-0-6)
3(3-0-6)
3(3-0-6)

6 qenn
3(3-0-6)
3(3-0-6)
12 wqenn
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

000 102  AWBINYY 2
000 103  w1dangu 3
000 104  NWIBINQY 4

NENAIYIUYBEAIEASUETFIANAENS

000 145  AMeHiuaznIsIANg

000 159 anudunadiesludinuysensulng
ngulvIAAIAANEATIAT INEIAENT

000174  vinwgn1sieu;

000 175  AsAALTeasNassALaznisuAdeym
000176 gUsenaunIsasNassa

SC001 002  Aneneans walulad uay

YIANTTUNDNTNAIUNE B U

3(3-0-6)
3(3-0-6)
3(3-0-6)

6 wqenn
3(3-0-6)
3(3-0-6)
12 wqenn
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

* FE = Freshman Education
(000 174)
LA = Liberal Arts Education
(000 145 wag 000 159)
EC = Education for Creativity
(000 175 ag 000 176)

8.2 1UnANWIARIANNTIEIMIUMLINIV AN SIuLa2litaenIn

84 yuhedn Inadusednlunaudvwnuliddesnin 24

8.2 UNANYIABIANWISIEIVIUMLINIV AN Sk litae

A1 84 wthedn Tnedusedwlunaudvwnuliddesnin 24

ANUUTENIANTENTIAN®ITAIT 1584

UINTFIUANATEAVUTYYINT a7

mhein mgin IMPIAANTUATANAATARNT . A,
2554
NUINIYVUQANTEL 100 waena NUINIVUANTEY 101 a8fn eIvlunguInn s
NHUIY AU 25 vidaenn NHUIY AU 28 vilgnn Wabuuas feil
311111 FAnerdmsuIngimansnienIn 3(3-0-6) | **SC101 009  FVINeEmTUIMEIAMEARSNIEA N 3(3-0-6) | TV AN U%UUEQLﬁaMWLLaz
A8 UYL
311112 YJURMsTIINeNdmsuIneeans 1(0-3-2) | SC101 010  UJUANISTIMEdMSUInemans 10-3-2) | v i

ATYATN

ATYATN

251




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

314 121

314 122

314 231

315102

315103

315 181

315182

343 101

343 102

whaRdadmUIMEmMansnIenm 1
wAaRdadMSUINeIPNERSNEAIN 2
auN1sLTeyRusandey

Handalu 1

Handlu 2

UFtRnsHENdTl 1

UfTRMsaAndvly 2

3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

1(0-3-2)

5C401 201

SC401 202

**5C402 301

**SC501 001

**SC501 002

**SC501 003

**SC501 004

*5C211 001
*SC211 002
**SC211 003

whaRdadMSUIMEAmMEanNEn N 1
whaRdad I UINeMansNEAIN2
AUNITTIDYNUS

Handlu 1

Handlu 2

UFTRMANdTlY 2

5
pmd)}
—_

)
=3
N

Uaumnsiadl

o))
Ce
=)

252

3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

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

LIV UAL

IR

edviu USudeuiein
U%UﬂénLﬁauwLLazﬁwa%ma'ﬁw%m
Fedvi UTuidsusiaian way
UYFuugeAedunesgin
FeATRNUSURsus T v LAy
Fouluse3n wavUiuussdedung
873

RN UTunaeusiadnuas
Foulvs1e3n wazUiuussedune
3%

AR USuasusiainn was
UYFuugeAedunesein

gnNLan

18397l

18799l

AN USuidsusiaiviuas
Foulvsedn LLaS‘U%JU‘UEGLﬁaW]

LAZANDEUNYIIBIN




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

8.3 UnAnwisesdnusevlunguividefu 59 miein uag

Anwsnedvtunauivden ltesnin 16 wdein

ngudvIUeAy 59 vitiqenn
316 202 aaaﬁugm 3(3-0-6)
318305  FwAdl 3(3-0-6)
318306  UjURNsTuAdl 1(0-3-2)
343121 pdlefiunid 1 3(3-0-6)
343122 UjURnsadietiunid 1 1(0-3-2)
343 141 aiAATIEI 3(3-0-6)
343142 YRURnmsediasIzn 1(0-3-2)
343211 Addun3d 1 3(3-0-6)

8.3 tnfAnwdesdnusieivlunguindedu 53 mihefin nauiv
aduden ldeenit 12 mihefn wasfinwsedvlunguiv
don lidasnin 8 miieia

dwsuneginlunguieduiden dnfinwraiuisaden
Anssedlunuud 1 lidesndn 12 wihedn wioenavzden
Anwsedvlunuudl 1 lddesndn 3 wihwAn wazidendnm
s luwuudt 2 3nlidesndn 9 wihedn Tagliiusedanlu

'
2| =

nquindeiudendideuiuanfidmuaduividenla

nguIvIUIAY 53 nqgin
**SC602 002  ARRNUFIL 3(3.0-6)
**5C803 305 YAl 3(3-0-6)
**SC803 306 UHUANTVILAL 1(0-3-2)
**5C212 201 LANBUUNIY 1 3(3-0-6)
**5C212 202 UfUAMsATetuvEe 1 1(0-3-2)
#5212 401 WAIAATIZY 3(3-0-6)
#5212 402 UHUANSWIATIEN 1(0-3-2)
#5212 101 wAIBUVSY 1 3(3-0-6)

ieuSunangmslvidenndesiuniy
HOINNTVDIMAIAUIINULGENTT

AeuUssing

g3v AN Uuussieiungsigin
sedvi USuidsuiteuluseiv
e Uudsudeulvsedv
AR USuiasusaiv uaz
Foulaseiv

AN USuiasusiaion
AR USuBsusiainn was
Foulusein wavUiuussdedung
8%

A RN USuidsusiain uway
UTuuseaAeduesnein

iy Uudsuieuluseiv

JFuusailomuagmesungsgin

253




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

343 212

343 213

343 214
343 231

343 232
343 233

343 234

343 261

343 262

343 311

343 312

343 321
343 322

U URNMSARaUNSY 1
WTBUN3E 2

UFURnIsARaun3e 2
WIENS 1
UfuRnsaigaildnd 1
WILBWENd 2

U RN saTgilEnd 2

AshanseilagsUaeniy

nstauninsunslumsssy

ONINWAIYBIEITUTENBUBUNTE

R sadetiunsd 2

1(0-3-2)

3(3-0-6)

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

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

1(0-3-2)

1(1-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

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

**SC212 102

**5C213 201

**SC213 202
**SC212 301

**SC212 302
**5C212 303

**SC212 304

**SC212 601

**5C213 601

**SC213 101

SC213 201
**5C213 202

U URAnsiaddunsd 1

WALBUNSE 2

AN sTgNEnd 2

ANUUaRANYNILAL

o

seiguiTidemainenmans

nstdauninsunslumsssy

WONINWANBIEITUTENBUBUNTE

1(0-3-2)

3(3-0-6)

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

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

1(0-3-2)

2(2-0-4)

1(1-0-2)

3(3-0-6)

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

e ey Usuusailomuay
ANBEUNEIIEIN

ERERAQIIH U%fuﬂqavﬁamuaz
AesuYTIEINM

F1g3v N USuussineiungsiein
g3v AN Uuussmaiungsngin
wazUdudeuiteulysein

ERIRL Rt

ERURL Rt U%’Uﬂqaﬁamms
AesueTEeINM

3N UTuUseiesungsein
MeAvIRY Yuasudedn i
Tumhenia ﬂ%’w?uﬁamum
ABEUNYIIEIN

v IRy Uuiasusain
delunguivmisduiden wuuil 1
Wasusaivniu SC213 102
MeAvIRy Ufudsusiaivuas
Foulvsein LLaz‘U‘%JU‘U?ﬁLﬁaW]
183 AY

S1g3v AN USuussmeadungsiein

254




1Y

VanNgAsLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

343331 ipilgeildndvug 1 3(3-0-6) éelungaindeduiden uwuud 1
Wasusaivndu sC213 301

343301 msleTeidueioso 1 3(3-0-6) | **sC213 401 MTATEIITuATele 1 3(3-0-6) | 5183V NAY U%fuﬂqavﬁamuaz
AesuYTIEINM

343342 myleTeidaedesde 2 3(3-0-6) felunguivaduiden uwuuil 1
Wabusviavdu SC213 403

343303 UjTAmsiereiduniosle 10-3-2) | **sC213 402 UfTAMslasziidandesie 10-3-2) | :efvuin Uiundeusiain uaz
Foulvsein ﬂ%’uﬂ‘guﬁamum
AesueTIEINM

343361 Janmans uasinalulagunly 3(3-0-6) | **SC213 602 Yan wazveluladulu 22-0-6) | sedvAn Uurdsudein
mwilng @i wag Fouly
183 anduaunlgin Uuugs
domuazeduimein

343491 dununmaadl 11-0-2) | **s5C214 761 dusuniaadl 1(1-0-2) | :edvuin Viudeuieulvein

343499 1As8Ide 2(0-6-4) SC214 774 lasanuidy 200-6-4) | EIV UGN

*411 224 AMBINHNALATINTU 3(3-0-6) | eAvlny
Meemansuasinalulad 2
nguAYdsAuLEan 12 wilein
wuuit 1
5213102 wedlBuviadaugs 3(3-0-6) | 93wuAn (303 311) Wasuan

U

nauAnUerudunguindeduiden

255




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

**SC213 203

**SC213 301

**5C213 403

**SC213 603

FWnswidndanmaaiietunsd

il aEndTuga 1

AT IATILMTLATBED 2

IneFansnoaLes

WU 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

USuidgusiain wazuiuuse

WML ABE U183

sewLfi (343 422) Waguann
nauirdenilunguinndsiuden
Winduumein Uiudeusia
Anuazoulumein uazUiuuss
domuazieuneein

seAv AN (343 331) 1WaguaN
nauAndsruidunguividadudeon
U%’UUEGLﬁQM’]LLaEﬁ’m%U’IEﬁ’]Eﬁslﬂ
eAwfin (343 342) Waguan
nquAnderudunguindeduiden
UFuiAeusiiain ﬂ%’uﬂqw’fam
wazABTUNYIIEIN

AR (363 353) WaABLIN
nquindenifunguinndeiuden
Jadunguiviailaninginis
USuiAeusiiain ﬂ%’uﬂquﬁam

LAZANDEUNYIIBIN

256




NANGATLAN W.A. 2555 nangasuFuUse w.A. 2560 U8R
*5C213 103 a1suszneuduvisglundnsineii 3(3-0-6) | neAvnin
WIeYe)

*SC213 204 iAdleTUVEELTRRANTIY 3(3-0-6) | vl

**5(213 205  \siingd 202-0-68) | v (343 325) WaguaN
nauirdenilunguinndsiuden
Usudsusiaivinastonly
183 wavUTuugeeneiung
5183

*SC213 302 wilfiuiuarnisisaufiselu 3(3-0-6) | gl

PAAMNTIU

**5C213 501 NsrUIUNISIAdilugaaming sy 3(3-0-6) | v (343 451) Waguann
nquindenfunguinndeiudon
Usudeusiaivinazdouly
187 U%UU@&L&@WLL&W
MesueTedIn

**5C213 502  anavnssulinsiadl 22-0-0) | 3w (343 452) WaBLAN
nquindenifunguindeiudon
USudeusiainn andaumiog
An Usuugadlemuasdodue
189

nguIY LGN 16 wilaein nguAYLEDN 8 Wi

257




nangnsuuuge w.A. 2560

NN

343 323

343 332

343 333

343 334

343 335

343 344

343 345
343 346

343 351
343 352

343 353

343 354

VANGATLAY W.A. 2555

o

wilafiundvugs

nsUssendldneuiimeslumiaad

WATINUED
QRHENIRGRER

AT NNSUIURANTUAN

UfURNIMIAAT Iz suaiiy
N3UsEAuAMNINIUNTIATIZAT
WAl

wannstunseuIunIsial
waluladendnfadlasil uazansna
1

INFansS NS

ﬂizmum'ﬁ%ugﬂwaﬁma%

3(3-0-6)

3(3-0-6)

3(2-3-6)
2(2-0-4)
2(2-0-4)

2(2-0-4)

1(0-3-2)
2(2-0-4)

3(3-0-6)
3(3-0-6)

3(3-0-6)

2(2-0-4)

**SC214 201

**SC214 302

**5C213 303

**SC213 404

**SC213 405

wnilofiunTdvug

willgaiEndvuge 2

nsUszendldnauiamesiunia

LAl

ANFAATITIRATNISUIUAANS
uany

UfuRnIsMAessiasuaiiy

3(3-0-6)

3(3-0-6)

3(2-3-6)

2(2-0-4)

1(0-3-2)

Fedvi USulsusiaiviuas
Foulusein vfuugdesue
8%

AR USuldsusiaiviuas
Foulvs1ein uazUiuussdedune
873

ey Uudsudeuluseiv
wazUTuUTeAesUIETIEIN

unLan

gnLan

g3vIAN Uuussieiungsigin

139N UTuUesAeduesnein

gnLan

gnLan

gnLan

gelunguindsdudon wuud 1
Wasuseian W SC213 603
dadunguinianineans

gnLan

258




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

343 355

343 391
343 411
343 412
343 413
343 414
343 415

343 416

343 417
343 418
343 421

343 422

walulagidule

ASRAMUMALAL
UfuRnIsAsBumsd 3
wilawelsloadn

AR UNSLTTWENE
\ANYOINAN T UNTITNYR

BUNSHAWATIYN
L LHIGISEGAGAR

LA NN9EITUL LN

'
v v a

MlaNaenassnuaidunse

WAL DTIUNIITITINN

a s a

s Tedndnsaietiunsd

2(2-0-4)

2(2-0-4)
2(0-6-4)
2(2-0-4)
2(2-0-4)
2(2-0-4)
2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)
2(2-0-4)

2(2-0-4)

**SC214 503

**SC213 796
**sC214 101
**SC213 104
**5C214 103
**SC214 104
**5C213 105

**SC214 105

**SC214 102
**SC214 106
**SC213 207

walulagidulowazdme

ASENUNILAL

a va a

UfuRnIsANBUN3e 3

P

wwilgwmelslaman
WAHBUNIEI AN
LATUDINAR AN TITUYR

BuUNSuFWATIEN

L OHIGIIEG AR

WANN9E1TULULLN

'
v v a

MdaNaenassnaualdunse

AR aUNIHTTINNU IR

2(2-0-4)

2(2-0-4)
2(0-6-4)
2(2-0-4)
2(2-0-4)
2(2-0-4)
2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)
2(2-0-4)

sedviL USudsudedn way
Foulvsein U%’wiwﬁamum
ANDSU8IIEIN

sedwi USuidsuieuluseiv
ARy USudsuteuluseiv
AN USuasusiaivn

TPV NAL

sedvd USuidsuiteuluseiv
AN USuasusiainn was
Goulasedn

sedvi USuidsusiaiviuas
Feulasein

AN USuasusiaivn
AN USuasusiaivn
FeAviL USuidsuiodvn s
uazdeulymedn ﬂ%’w?uﬁamuaa
ANDSU8IIEIN
delunduivmisduiden wuuil 1
\Wasuswai B SC213 203 uax

N IUIURUIEAR

259




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

343 423

343 424

343 425

343 426

343 431

343 441

343 442

343 443

343 444

343 445

wilvadluanavuiaive

\ATBaIA LU NTUETY

WIANd
MYaaenassmaalatunse
TMdnasInLATTeNEnd

A ATITINLATISIF AL S IADNG

ASATILILTIAINUS DY

AMsIAs1EIaelasunlnns

wuasnaaiivaziulawuwes

ASIATIEIMLATlngwmATiaiaN e

nslua

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

**SC214 202

**SC214 203

**SC213 206

**5C214 301

**SC213 406

**SC214 401

**SC214 402

wilvedluanavunalvey

LABaIA LU NTUETY

MYaaenassnalatunsd
PPanNasINLATITNENS

ASATILITIAUTOUY

AsIAs1EIaglasunlnns

LU DINIAI]

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

sedvi USuldsusiaiviuas
Foulusein uazUiuussdedung
Satdokiil

Fedvi USulsusiaiviuas
Foulvs1ein uazUiuussdedung
879

drelunguivmisduiden wuui 2
Wasuswaiw B SC213 205
sedvi USuisusiaion wa
Goulasedn

sedvd USuidsuiteuluseiv
gnNLan

AR USususiaion way
Foulaseiv

AN USuasusiaiviuas
Foulvsiedn viuugdesue
8%

AN USudsutednn wazsia
Bl U%’Uﬂqqﬁammsﬁwaﬁma
3%

gnLan

260




VANGATLAY W.A. 2555

nangnsuuuge w.A. 2560

NN

343 446

343 447

343 448

343 451

343 452

343 453

343 454
343 455

343 461
343 498

WIATANITIATIZANURITUNUFIY

AL AUNSIUNIUEDA

L4

PTNLADNATIN AT ILATIEH

nszuIuNISAillugRaIN Ty

auawnssutlngadl

wwilkarwaluladen

wilkaginalulagng
wilAdeuaznsussenalily

NAMNTIUATBIEAB

NFIATMTLAsoslladmIuTan

avnafnwINIaAd

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)
2(2-0-4)

1(0-3-2)

**SC214 403

**SC213 407

**SC214 404

**SC214 502

**SC214 501

**5C214 785

14 124
a o A

WAANTTIAT BN UEITUTILg Y

LA YBINAINUNIGLEDN

L4

PNADNATIN AL IATIEH

Wwilkarwaluladen

wilddeuaznsussenalily

NAMNTTUATBIAD

avnaAnwINIaALl

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

eAvIAY Uuiasustain
U%UU@@Lf:aml,t,azﬁwa%maim%sm
MeAvIAL Uuasudednuay s
1 wagUTuugeAesueTein
eAvIAY Uuiasustain
drelunguiviaduiden uuui 2

Waeuswaiw Wu SC213 501

drelunguivmisduiden wuui 2
Wasuswai B SC213 502 wax
anuefin

R i USudsuiodvn
Mwlve wagsiaiv ‘U%JUUE\‘ILﬁ’EJW]
LazA15UEII8N

unLan

AR USuldsuiodn
Mgy savuaziteuly
189 ﬂ%’uﬂqﬂﬁamLLagﬁwaﬁma
3%

unLan

iy Uudsuieuluseiv

wazUTuUgeAeduIeTIEIN

261




o

NANGATLAN W.A. 2555 nangasuFuUse w.A. 2560 U8R
*5C213 604  UfURnIswedluesiugIu 1(0-3-2) | sefniny
8.4 lutnAnwiamzideussusigdiviasnasiidagenly 8.4 tnAnwiamezileussusigivaenadsnidngouluy laliasuwaa

1MINYNFUVBULAUNS DA TUNSAN YUY tnglasuAINU

& Vo @

WIuTeUIND1R1SESURRseundngns litleendt 6 miefn

Y

NUINIYILADNLES 6 wiiaenn

1UMINYNFVBULAY UIBEAITUNSANWDUY Tnelesuainy

& Yo @

WIuTeUIND 1IN SURRYeunangns litfeandt 6 miefn

Y

AUINIYILADNLES 6 e

* yunena e adauln

** yynghe 183 URsuL YAl

262




v = Y a a
“U'E]'d%:‘ljLﬂEl')ﬂU'i'lEl'J"U'ﬂu‘ViﬁJ'Jﬂ'J%']LQW']S

1. 183N lidn1siUasuLUag 31U 7 390

VANGATLAN (W.A. 2555)

nangasuTuuse (W.. 2560)

Research Project

Research Project

311 112 YFUAMSATAIMeEmTUInenmansnenm 1(0-3-2) | SC101 009 UFURNSIVINedmIUInewnansnenIn 1(0-3-2)
Biology for Physical Science Laboratory Biology for Physical Science Laboratory

314 121 wpaRdadmsuIneImansnienn 1 3(3-0-6) | SC401 201 uAaRdAMIUINGIMANTNIENIN 1 3(3-0-6)
Calculus for Physical Science | Calculus for Physical Science |

314 122 wAAARAAVTUINEIMARTNIENTN 2 3(3-0-6) | SC401 202 wARRRAFVTUINEFMARTNIBATN 2 3(3-0-6)
Calculus for Physical Science |l Calculus for Physical Science |I

343 232 YURnswniligaand 1 1(0-3-2) | SC212 302 UfURMTAgeHEnd 1 1(0-3-2)
Physical Chemistry Laboratory | Physical Chemistry Laboratory |

343 321 ailetuvisd 2 3(3-0-6) | SC213 201 \Adlafiuv3d 2 3(3-0-6)
Inorganic Chemistry |I Inorganic Chemistry I

343 413 AflBuVROITSHANd 2(2-0-4) | SC214 103 1pSBUNIOTHEN 2(2-0-4)
Physical Organic Chemistry Physical Organic Chemistry

343 499 lAs93TY 2(0-6-4) | SC214 774 1As9uITY 2(0-6-4)
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2. 5183w ANsiUaBuULUAaY ARl

(1) Wasuwlasr1adu1e5183u1 31U 12 397

VIANGATLAN (W.A. 2555)

nangasuTuuse (W.A. 2560)

311 111 YPNEMSUINeIFEnsnIgn W 3(3-0-6)
Biology for Physical Science
Houlvwesseivn - Lid

ANUFANUFIUMTTIMENIALITR VT InUse A Tuveuywd d16y

TAsaas19999 d9iFInanwadtufasneaniy ndnnisniaaivesdedldin nns

o a a

duRusuaznisiainuesdsdtin aivinendostuvesiivuardnt T1inenvos
AUNTE Nugeansikaztinenseauliana duiveiasniseusnensngins
Basic knowledge in biology concerning human everyday life,
structural order from cells to organisms, principles of chemistry of life,
reproduction and development of organisms, basic physiology of plants
and animals, biology of microorganisms, genetics and biotechnology,

ecology and natural resource conservation.

**SC101 010 IPINEMTUINGIMENTNIBNIN 3(3-0-6)

Biology for Physical Science

Heulvvessedn il

AuEfug un1sdinen i dosfudinyszdrTuresuywd sy
TassasvesdsdiPinnnwadlufeinsne vdnmsmaaivesdedin msduiusuas
nM9LaSyvesaeldin alvinendesiuvesiivuazdng Wugmansuazininersedu
luiana durminekaznisaysnEeninens

Basic knowledge in biology concerning human everyday life,
structural order from cells to organisms, reproduction and development of
organisms, principles of chemistry of life, basic physiology of plants and animals,

genetics and molecular biology, ecology and natural resources conservation

316 202 ARRHUFIY 3(3-0-6)
Basic Statistics
foulvvesnedn : Lif
ANUMINELAZYOUIIBVRNENR TeyauazTeaunTin I5n15n1eada
Anutaziu fudsgu nsuanuasanuinasiuvesiiuysidedy nasuan
LIIRIRIERRA N1TUTEUIUAT NINAFBUANNAFIY N15IATIZIAIULUTUTIY
NTATIEdaNATITILUN NTIATIEINITAN0BE LA ANALTUSITAY

Meaning of statistics, data and measurement, method of statistics,

probability, random variable, probability distribution, sampling distribution,

o

**SC602 002 afRNugy 3(3-0-6)

Basic Statistics

Foulvvesmedn : lid

AMUVHNEUAZ VDU ILVDIANR Toyauazseaun15In 5N mneatia A
Wzl fMuusdu n1suanuasruinaidy Muanuaswediiadn nsuszuae
N1SNAADUANNATIU N1TATILNAMULUTUTIU N1TIATIERTRLALTITINUN NS
TnTwinIsonnesuazanduiusdudy nsinzideyalaegldlusunsudniagums

ane
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estimation, testing hypothesis, analysis of variance, categorical data

analysis, linear regression and correlation.

Meaning and scope of statistics, data and measurement, method of
statistics, probability, random variable, probability distribution, sampling
distribution, estimation, testing hypothesis, analysis of variance, categorical data
analysis, linear regression analysis and correlation, data analysis by using

statistical package program

343 212 UURnseTBun3d 1 1(0-3-2)
Organic Chemistry Laboratory |

Heulvvessedvn : 343 211 ioeinaiu 343 211
UftRnsTiAatuionin 343 211 fldun3e 1

The laboratory experiments related to contents in 343 211

Organic Chemistry |.

**S(C212 102 UURNSANBUNSE 1 1(0-3-2)
Organic Chemistry Laboratory |
Feulvvessedvnn ¢ SC212101 viomeinAiu SC212101
UftRnmsfiieadeiuauativesansussneuduvdd msuenuaznnsv
Tusevs Uiitenamsvesansuseneuduyad
The laboratory experiments related to properties of organic

compounds, separation and purification, and typical organic reactions

343 213 LANBUN3E 2 3(3-0-6)
Organic Chemistry |I
Jeulvvossedn 343 211

awnlvsaln® RarsannalnUfiten nsuwnuiivuuiedvidniing
Lofidn Ujfsensiin Unsennisnidn nsdedvsiisluana Uiisennsle
Aan asuszneulawmelsiendn aislulawnsn Afin nsnezdilu wlne TUshiu
Wodlwes

Spectroscopy, methods of determining reaction mechanisms,
aliphatic nucleophilic substitution, addition reaction, elimination reactions,
molecular rearrangments, pericyclic reactions, heterocyclic compounds,

carbohydrates, lipids, amino acids, peptides, proteins, polymers.

*SC212 103 LANBUYSE 2 3(3-0-6)

Organic Chemistry |l

Feulvvesseden : SC212101

FRosanalnUfAzer msunuiwuuiedrhinianalefidn UfAzenns
Wiy UfAsen1sindn Ufiseneandndu URisensandu msdadilvdigaluiana In
ol UpAseunslendn ansusenauiamealslendn aslulawnse Siin nsneoziily
wilng TUshu

Methods of determining reaction mechanisms, aliphatic nucleophilic
substitution, addition reactions, elimination reactions, oxidation reactions,
reduction reactions, molecular rearrangements, photochemistry, pericyclic

reactions, heterocyclic compounds, carbohydrates, lipids, amino acids,

peptides, proteins
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343 214 UURNIsATBUN3E 2 1(0-3-2)

Organic Chemistry Laboratory |l

Feulvvesredv : 343 213 videsednAiu 343 213
mwmaaﬁiLﬁﬂﬁﬁ’ﬁ%ﬂﬂﬂtﬂﬂLLazmiﬁﬂﬁ’U%qwé AILRIBULAY

Ufisenvesansusznavesdnifinuazeslsufnsuludddounaznediues
Laboratory experiments on methods of separation and

purification, preparations and reactions of typical aliphatic and aromatic

compounds including dyes and polymers.

**S(C212 104 URTANSWATIBUNSE 2 1(0-3-2)
Organic Chemistry Laboratory |I
Feulvvessiednn : SC212 103 vies1edwaAiu SC212 103
nMsvaaesiiieaiuIEmInenuagnsviliuians niswisuuazufisen
yosansUsznouuedvhinuazuelsuuinsnlufsddenuazwedines yuauiisely
Trauonfdunazlnlaadl
Laboratory experiments on methods of separation and purification,
preparations and reactions of typical aliphatic and aromatic compounds

including dyes and polymers, as well as cycloaddition and photochemistry

343 233 \AIAEHANS 2 3(3-0-6)
Physical Chemistry |l
Heulvvessedvn : 343 231
unthuagnguiifiuginlawed msivdsuulasaouzvesdidnnseu
nszuaumstilaniidanienin Tassadmiedidnnseunarnisiddsunas
aonuzvesdiinasou aulRadauavantAnainvesaniugnszdu uwAamly
ysaaunarans Jadeiidnaresniniainufiten nouivesdnsufazen
nnensaznalnnIsinUgAsemiuedl ﬁqsﬁammﬁ%auwamam%%uqa N3
Susuveanisiinufaten nalnuesujasenedl numwieafuludradn
asazaredianinsladuazwadiadilnii
Introduction and fundamental theories of photochemistry,
electronic  transition, physical photochemical processes, electronic
configuration and electronic transitions, static and dynamic properties of

excited state, general concepts of chemical kinetics, factors affecting

* SC212 304 LAdlBIENS 2 3(3-0-6)

Physical Chemistry |l

Soulvvessedn : SC212 301

unihgndineud lassasandianaseuresesnouuazliuanawaznis
dursandivesans unikasnguiugulnlaied nsdsuuvasaniuzves
didnasou nsrvumslilaaiidinienm msdndedidnaseuveduanawazyiin
yosmailAsunlasanuzvosdidnaseu audRadauarauiAnainvosaniuznszdu
wnAaluvesaunamans Yadeiifinadesnsnisiiauiisen nouivesdne
UfAsen ngdnsuaznalnmaiinufisemnadl ﬁa%’amamﬁaauwamam%iﬁuqﬂ 13
midufuresnsiinujizen nalnvesujasonad nunmwAeadulniradn
asazanedianivsladuaziwadiaiilni

Introduction to guantum chemistry, electronic structure of atoms

and molecules and the prediction of substance properties, introduction and

fundamental theories of photochemistry, electronic transitions, physical
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reaction rate, theories of reaction rates, rate law and reaction mechanism,
topics in advanced chemical kinetics, determination of reaction order,
mechanism of chemical reactions, a review of electrostatics, solution of

electrolytes, electrochemical cells.

photochemical processes, electronic configuration of molecules and types of
electronic transitions, static and dynamic properties of excited state, general
concepts of chemical kinetics, factors affecting reaction rate, theories of
reaction rates, rate law and reaction mechanism, topics in advanced chemical
kinetics, determination of reaction order, mechanism of chemical reactions, a

review of electrostatics, solution of electrolytes, electrochemical cells

343 234 URURNSLATLTINENS 2 1(0-3-2)
Physical Chemistry Laboratory |l
Feulvvesedu : 343 233 vdeseiviaiu 343 233

nsnaaesfidenadeiuiienly 343 233 Wy nsmALREIve
Youmal MINAIANTISAT1 SufuTimvesfiten wdnunefusiud Tnardium
3 ashlnfsaznismaiasiivesnisuandivesdidninsladesy n1suand
yesduRiameskarnsnseuie s maninsalnd AAsfinisuandivensnain
msvidfieglnimstu

Practical work corresponded to the contents in 343 233 e.g,,

determination of the surface tension of liquids, determination of rate
constant and overall order of reaction, activation energy, polarimetry,
conductivity and dissociation constant of weak electrolyte, dissociation of

indicator and weak acid by spectroscopic method, acid dissociation

constant from pH titration.

** 5212 304 UATANSWATENHENS 2 1(0-3-2)
Physical Chemistry Laboratory I
Feulvvessiednn : SC212 303 wiesedwaiu SC212 303
nsnnassiienadesiuiioniluivn SC212 303 1y nsmAfin
YOIV MIMAIANTISIT AR UTINeIARTe1 Wasuneduud Tnand
wvd msihlifhuasmsmasiivesnsuandivesdidninslaiden nsuandives
BufiawesiaznInsoudeiinsaninsalnl Aasfinisuandavesnsaainnisvhd
tolvinstu
Practical work corresponded to the contents in SC212 303 e.g,
determination of the surface tension of liquids, determination of rate constant
and overall order of reaction, activation energy, polarimetry, conductivity and
dissociation constant of weak electrolyte, dissociation of indicator and weak

acid by spectroscopic method, acid dissociation constant from pH titration

343 322 UjuRnsedetiunid 2 1(0-3-2)
Inorganic Chemistry Laboratory |l

Foulvvessede : 343 321 viesedvimu 343 321

** 5213 202 UuRnsadotiunie 2 1(0-3-2)

Inorganic Chemistry Laboratory |I
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MawdsuLazdnunzianzansUszneulaeesfutulagldiniodied
fuasty wazimadiatugs nsfinwautivesswesasUsznoulreaifiutu

Preparation and characterization of coordination compounds
using modern equipments and advanced techniques, study of some

properties of coordination compounds.

Feulvvessieden : SC213 201 wdesiedwAu SC213 201
nsweuLazn1Tlneiasseneulroesfudulagldiadosdefiviuards
wasmAfintugs nsAnvauTRivNes e sUsEnaulnoe ALty
Preparation and characterization of coordination compounds using
modern equipments and advanced techniques, study of some properties of

coordination compounds

343 331 LAildsTlAnddugs 1 3(3-0-6)
Advanced Physical Chemistry |
Goulvwessedn : 343 233

fiaun1sveamguialoudy daanalundaeuduuazaunisadu
yosnLseRuteituLLh nslanguiateududenalussuuegiaing 35Useunu
yomgufimeuiu nslinguimeusuidnalusznouiiididnnaseunarseynia
N13UTELIUNSIIUVDITEUUAINITVO981 ST uasilon nguivesiusziadl
Mouiusziaud wasngueeiivavesluiana) nsnauiuveseasdva
Tuanauszinnengy uazaudAvnanienmiiduiussunisiiaiusy donuuay
MW UNVDIMNEYNGH AULIATIUANALAZNFUANNINT AU TNVDIANUINTUAL
N13NTEVNVOIAUNIAT NAYDINITNTLYNNANLINT NHUIAVDIANNIAT FIUNUY
nau

Development of quantum theory, postulate in quantum
chemistry and an introduction to the SchrOdinger wave equation, quantum
mechanical treatment of some simple systems, approximation method in
guantum chemistry, quantum mechanical treatment of many-electron

atoms, the Hartree-Fock self consistent field method, theories of chemical

o
[

** SC213 301 AdiBeiEndTuga 1 3(3-0-6)
Advanced Physical Chemistry |
Feulvvessednn : SC212 303

Warnsvesnguiaeudy danadluaiimoufiuaraunisaduvense
faestunugih nsldnamansmeudiuluszuvegieineg FUsvanaeuaiinieusy
ms‘lsffﬂamam%mau@fﬂuasmamﬁﬁ&ﬁﬂmauwmaaqmﬂ NISUTZUIUNFNUYDY
SEUUANIBUeENsYS-len nqufvesiusziadl eosvialauslawdu luanadssnn
#1499 uazauiAmamenwitduiugiunisifniuse demwagnguiunvemuiings
AUN9TLUANARAENANANNINT FUITNVDIAUUINTUALNIINTLVINVBIAULINT HAVDY
N13NTEVINNAUNINT NHUIAVDIANLIAT FILVUNGY

Development of quantum theory, postulate in quantum chemistry
and Schrodinger wave equation, treatment of quantum mechanics for some
simple systems, approximation method in quantum chemistry, treatment of
guantum mechanics for many-electron atoms, the Hartree-Fock self consistent
field method, theories of chemical bonding, orbital hybridization, various types

of molecules and physical properties associated with bonding, definitions and

theorems of group theory, molecular symmetry and the symmetry groups,
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bonding (valence bond theory and molecular orbital theory), hybridization,
various types of molecules and physical properties associated with bonding,
definitions and theorems of group theory, molecular symmetry and the
symmetry groups, symmetry elements and symmetry operations, products

of symmetry operations, the symmetry point group, representation of

group.

symmetry elements and symmetry operations, products of symmetry

operations, the symmetry point group, representation of group

343 301 Mesviduedede 1 3(3-0-6)
Instrumental Analysis |

Feulwvesedn ;343 141

w&nn1s nsUszend uaziadesdlenisaUnlnsalnUiAeaiunis

AANAULAILAZNITANEULAIYDIDEABNLALIILANEG LU N1TANFUATULAY

Y 9

o

dansbilotan- IdTauazdunsnse willawns uazmelaums Inlngdiiua
wud aninsalnUnisganfuulaiiayaneuasuedosney uaaninsuysuag
Tuadesuununsleiuudauninsalnd

Principles, applications and instrumentation of optical
spectroscopy such as absorption of ultraviolet, visible and infrared
radiation, nephelometry and turbidimetry, photoluminescence, atomic
absorption and emission spectroscopy, mass spectrometry and nuclear

magnetic resonance spectroscopy.

** 5213 401 MlAswhiduedesile 1 3(3-0-6)

Instrumental Analysis |

Feulvvesedn : SC212 401

w&nnns Msuszynd waziAdosliomeannlnsalndveduanauazesney
laun n1sgandunasiaznisaielas wallaniswenuazinaianisdasuninnsiil
wallansiaszidaadlni Towa Tmuilowns rousnlamms watlsnsil was
Traunuuvs

Principles, applications and instrumentations based on
spectroscopy of molecules and atoms including absorption and emission
spectroscopy, separation techniques and chromatography, electrochemical
techniques including potentiometry,

conductometry, polarography and

voltammetry

343 344 NTIATIERLAzNITUURATHATY 2(2-0-4)
Analysis and Treatment of Pollutants

Soulvvesseivn : 343 341

**G(213 404 MTIATIwAkarMIUIURasIaNY 2(2-0-4)
Analysis and Treatment of Pollutants

Foulvwessedvn : SC213 401
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WARINANY NANTENU N15AIUAY nsiaTEkarisnistdai
nznou fu uasuaiwlue1nea nsguuaznsiiunwmedne nsn3eudiegi
Mslasgiasuafiwdseinnanseduniduaransdunislufegnsnduindey

Source of pollutants, impact, control, analysis and treatment of
water, sediment, soil, and air pollutants, sampling and preservation of
samples, sample preparation, analysis of inorganic and organic pollutants

in environmental samples.

widwaie NansENu NIAIUAY mMeTeiuarisnisiidai azneu
fu wazansuafivlueinia nsduuaznisiiusnwdiedne nsmisudiedns n1s
AipmeiansuafivUssiananseduvdsuaransdunidlufennndaunndey

Source of pollutants, impact, control, analysis and treatment of water,
sediment, soil, and air pollutants, sampling and preservation of samples, sample
preparation, analysis of inorganic and organic pollutants in environmental

samples.

343 345 U{URNINMTIATIZiEnsuafiy 1(0-3-2)

Analysis of Pollutants Laboratory

Houlvwesseivn : 343 344 wieseiviau 343 344

'
[

nsviuuRnsnnetasiunsiiassiasuanyluidendu

s o

Usnu

91 313 344 LATURIENTUATWLALN1THATIEN

The laboratory work on chemical analysis of pollutants related to

contents in 343 344 chemistry of pollutants and analysis.

**SC213 405 UJUANISMITIATIeansuaiy 1(0-3-2)

Analysis of Pollutants Laboratory

Foulvwessngdvn : SC213 404 MSes18dwIAIU SC213 404

'
v o ¢

Ufuinisiieatesiunsiieseimaaiivesansuanwluidenduius
Ul SC213 404

Laboratories on chemical analysis of pollutants related to the

contents in SC213 404

(2) Wasuwlasdaulusiedun 31w 7 3

VIANgATLAN (W.A. 2555)

nangnsuTuuse (.. 2560)

318 305 TFLAdl

3(3-0-6) **SC803 305 TAdl 3(3-0-6)
Biochemistry Biochemistry
Feulvvesedn : 312 112 vde 312 217 w3 313 213 e 343 Houlewessedvn : SC212 103
213
318 306 UjURNTUAL 1(0-3-2) | **5C803 305 UJURNTTIAL 1(0-3-2)

Biochemistry Laboratory

Biochemistry Laboratory

Soulvwessegdvn - SC212 104 uag 183AU SC803 305
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Foulvwassedvn 312 112, 312 113, 57¢73%1A3U 318 305 %58 312

217, 312 218, 98391AU 318 305 %30 313 213, 313 214, $167v1AU 318

305 30 343 213, 343 214, 599391A7U 318 305

343 391 ASHNIUNINLAL] 2(0-6-4) **SC213 796  ASHNIIUNIGLAL] 2(0-6-4)
Chemistry Training Chemistry Training
Foulvvosmein : id Foulvvesmedn : SC212 103, SC212 303, SC213 201 waw

S5C213 401

343 411 UFURMANBUNTY 3 2(0-6-4) | **sC214 101 UJURNsALBUNTE 3 2(0-6-4)
Organic Chemistry Laboratory |lI Organic Chemistry Laboratory Il
Heulvvesedn ;343 311 Fewlvvosmedn : SC212 103

343 414 |ASUBINANAINTITUYR 2(2-0-4) | **SC214 104 \ASlvRINANSUTETTUIRA 2(2-0-4)
Chemistry of Natural Products Chemistry of Natural Products
Heulvvesedn ;343 311 dewlvvessedvn : SC212 103

343 431 WdefidonassmuniiBaiand 22-0-8) | **sC214 301 atefdonassmaailiiand 2(2-0-4)
Selected Topics in Physical Chemistry Selected Topics in Physical Chemistry.
Feulvvesedn : 343 331 Feulvwesedv : SC212 303

343 491 FunuINeLALl 1(1-0-2) | **SC214 761 &uuWIN9LAL 1(1-0-2)

Seminar in Chemistry

Goulvwessedvn - 343 331, 343 342

Seminar in Chemistry

Jewlvwesedn : SC212 103, SC212 303, SC213 201 Way

SC213 401

(3) WagusHaIv 31U 6 31
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[

WANGASLAY (W.A. 2555)

Y

nangnsuTuuse (.. 2560)

343 122 U{URMsaetuvse 1 1(0-3-2) | **sC212 201 UURMsATetuv3E 1 1(0-3-2)
Inorganic Chemistry Laboratory | Inorganic Chemistry Laboratory |
343 412 adliamelslgndn 2(2-0-4) | **sC213 104 \pfllgwelslunan 2(2-0-4)
Heterocyclic Chemistry Heterocyclic Chemistry
343 262 SxiJeuInINYMINYIEEns 1(1-0-2) | **SC213 601 SeideuinIVeMINeFEnS 1(1-0-2)
Research Methodology for Science Research Methodology for Science
343 417 \aflmegnduuugiih 22-0-4) | **sC214 102 etz 2(2-0-4)
Introduction to medicinal chemistry Introduction to Medicinal Chemistry
343 418 shdeiidonassmaaiidunid 22-0-6) | **SC214 106 WdefidenassmuniiBunss 2(2-0-4)
Selected Topics in Organic Chemistry Selected Topics in Organic Chemistry
343 448 hidefidenassmaaifiaseh 22:0-4) | **sC214 404 thdeiiidenassmaaiiiinseyt 2(2-0-4)
Selected Topics in Analytical Chemistry Selected Topics in Analytical Chemistry
(4) Wasuulasmesuresedvuazitoulusedvn 1uau 4
VIANgATLAY (W.A. 2555) nangnsuTuuse (.. 2560)
343 211 LARBUNIE 1 3(3-0-6) **SC211 101 1pdidumn3d 1 3(3-0-6)

Organic Chemistry |

Woulvwassnedn il

WUSLIALMAUS N1591wUNUSELNNE1SUSENUDUNS AL NISISuNTe

amaslownd lalasansuaunedvnin lalasaisuounalsuudn walandunsd

Organic Chemistry |

Foulvwessngdvn : SC211 002
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woanegonkaviiuen 8i5a3 woaRlanwarAlnu NINATUBNTANUALRUNUTUDS
nINANSUBNTAN Ledlu

Covalent bonding, classification and nomenclature, stereochemistry,

aliphatic hydrocarbons, aromatic hydrocarbons, organic halides, alcohols and

phenols, ethers, aldehydes and ketones, carboxylic acids and their

derivatives, amines.

ameslownd awnlnsalntidesdu lelasansueunelsuuin uglas

Buvise ueanegeduariiuea Bised weadlanuazAlnu nIRAISUBNTANLAZBUNUS
YDINTAAITUBNTAN Lodlu

Stereochemistry, basic spectroscopy, aromatic hydrocarbons,

organic halides, alcohols and phenols, ethers, aldehydes and ketones,

carboxylic acids and their derivatives, amines

343 231 LASSHANE 1 3(3-0-6)
Physical Chemistry |
Soulvwesnedn : 343 101

wiagauad wiadse nqueatluanavewia audfnisuinivewia
nqdef 1, 2 war 3 vesguvwamand guvwamandiafiuaraunaiall aunaly
Ma gaumamanivesansazatelaitilii

Ideal gas, real gas, the kinetic molecular theory of gas, transport
properties of gases, first, second and third laws of thermodynamics, chemical
thermodynamics and chemical equilibria, phase equilibria, thermodynamics

of non-electrolyte solutions.

**SC211 301 \AdBeHANd 1 3(3-0-6)
Physical Chemistry |
Foulvvesedn : SC211 002

uwiagauai uiaase nguiaatluanaveuia audinisimiveuda
gauvmamandiall ngied 1, 2 uay 3 vesgmumamans nawudaszuazanna

o

il dndindiazaunnaransvetssuunaleetalsenay aunadnninvesans
Ulavsuazansazany guvmamanivesansavaneiildviluih

Ideal gas, real gas, the kinetic molecular theory of gas, transport
properties of gases, chemical thermodynamics, first, second and third laws of
thermodynamics, free energy and chemical equilibria, chemical potentials and
thermodynamics of multi-component systems, phase equilibria of pure

compounds and solutions, thermodynamics of non-electrolyte solutions

343 333 nsUszendldneuiianesiuniaadl 3(2-3-6)
Computer Applications in Chemistry

Foulvvosmedn : 343 213, 343 233
Dunsthlusunsudisagunldfnwsazudlgmmaadl nslnsizi

Joyauarn13AnwAiingui)

**§(213 303 nsUszandldneuinesluniaadl 3(2-3-6)
Computer Applications in Chemistry

Foulvwessedvn : SC212 303
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mﬂﬂﬁﬁ’ami%Li‘]‘umiﬂﬂIﬁiﬁUsLmiuﬁﬂL%ﬁ]gﬂmuLﬁamﬁuaqmﬂmima

Applications of software packages for solving chemical problems,
handling chemical data and studying theoretical chemistry.

Practice session: using software packages corresponded to the

contents in lecture session.

'3

n1sUszgnalilusunsudniagudmiunisfineimaail Msinsed
Fogamaeiiuaznisdnwiainged] aeufifnsesdunsinldlusunsudniogu
G]’]iJL‘ﬁ@‘Vi’]GUENﬂWﬂUiiEﬂEJ

Applications of software packages for chemistry study, chemical
data analysis and studying theoretical chemistry. Practice session: using

software packages corresponded to the contents in lecture session

343 498 @nfafn¥INILALl 6
Co-operative Education in Chemistry
Foulvresseden : uid
nMsUftRnuwiunariiisdestunisiinniserdn dnsuiadlumiasa
wnsunsanIasglaglasunnuiureuanaiaien Wussezal 1 nMansine
Full-time participation for professional internship in chemistry in
private or governmental organizations approved by the department for one

semester.

**S(C214 785  @uniaAnwIMIwALl 6

Co-operative Education in Chemistry

ﬁ"aulﬂumaaiwaﬁsm : SC212 103, SC212 303, SC213 201 &y
SC213 401

UYURnuaselulssuanaInn sy n3enulIg1ugnaInn sy n3e
anuiiswnisiiigidestuanvivuailasnss lngdnAnudesfjiRauaiiou
silafuninnundefufiRauveminenuty lneujdRnussaduna waed
wiifisuRveumateiilduneunne favimenunsufifnuate wieust
thawesenthouanifnuanmisenuiiy wazenmnsdiivinuaniafnm

Taking up actual practical training in industrial setups or industrial

enterprise or government sectors, which directly involve in the field of
chemistry, students must work full-time as one of the employees of that
enterprise and also taking full responsibility with the given task, writing
conclusive reports to be presented to the appointed co-operative officer
belonging to the enterprises as well as to the co-operative advisors from the

university
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(5) WasusiaIv wazasunlasn1aduiesedvn 31U 7 361

viangasiA (W.A. 2555)

nangnsuTuuse (.. 2560)

315 102 WAndvly 1 3(3-0-6)
General Physics |
Heulvvesseden 1l
wqwﬁuazmiﬂizqﬂﬁﬂuammLLazmim?{auﬁ N3AsFTRIlULUGLLAY
Wiy Msindouiiuuuseadaian ILUUBUNA mimﬁauﬁ%ﬁmqﬁuﬂ%q
naansvesvadlue nguiduimsnmiay anuiou wazmeslulauniind duns
Asemeanuliudag supsisemilnil Supsisemasdingn
Theories and applications of force and motion, conservation of
momentum and energy , oscillations, system of particles, motion of rigid
bodies, fluid mechanics, special theory of relativity, heat and
thermodynamics, gravitational interaction, electrical interaction and magnetic

interaction.

*SC501 001 Fandimly 1 3(3-0-6)
General Physics |
Heulvvessedvn : luid

wqwﬁuazmﬁﬂizqnﬁ‘uaquLLazmiLﬂﬁauﬁ n1seynwuasluudy
LaENdIY MsiedeuiiLuuseadalan SzuUaYAA Msladeuiivasinguianie
namansvesuadlng audou uazmeslulaunding

Theories and applications of force and motion, conservation of
momentum and energy, oscillations, system of particles, motion of rigid

bodies, fluid mechanics, heat and thermodynamics.

315 181 UFTRNsAANdvLY 1 1(0-3-2)
General Physics Laboratory |

Roulvvessnedv ;- ludl

a wa

*SC501 003 UURNsHANdTAlY 1 1(0-3-2)
General Physics Laboratory |

Reoulvvessedv ¢ ludl
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UfuRnsneiullenivdndssauiiugiu 10-12 U503

Ten to twelve experiments on basic physics.

UftRnaAtudeninflandssduiiugiu mytauas Jamesitoya
mMssuussen Tupdauuuresd gnify ininmegnaine indesdammasdunng ns
Fanrumilaves veananlnglinguesaland wamansnisvsu duuseans veenis
Yy madutediuiennia mavaaoweiias

Laboratory on basic Physics, component of force, vernier micrometer
and spherometer, Young’s modulus, simple pendulum, Westphal specific gravity
balance, viscosity measurement using Stoke’s law, rotational dynamics,

coefficient of linear expansion, resonance in air columns and Meld’s experiment

343 142 YURMseiiasien 1(0-3-2)

Analytical Chemistry Laboratory

Houlvwessegdvn - 343 141 Wiesednaiu 343 141

el' v

nsneassnindulidnAnuldduasuaziSeusineriunaiangndes

Y

Y8IN1IMNUSUIUAILITNTIATIEIALUSUINS NISTRNNTN waznsann

**SC212 402 URURNMTATIATIER 1(0-3-2)
Analytical Chemistry Laboratory

Foulvvesgin : SC212 401 vi3esednau SC212 401
UfTRnmsRetumeianmsiesziiuuaain 1in msdeszilae

ASIAUSHINT karAITIATITILAENSTIUMTN

A laboratory course to acquaint students with proper techniques Laboratories on classical analytical techniques including
in quantitative methods of analysis by volumetric, gravimetric and extraction | volumetric and gravimetric analyses
analysis.
303 311 |AflBuvaddugs 3(3-0-6) *SC213 102 1adiBurEstugs 3(3-0-6)

Advanced Organic Chemistry

Goulvvessiedan : 343 213
nsneLiniuszLREsEnIserneNveIASUBUAUAISUBY n1sRBLin

SEWIN90EMBNVBIAISUBURUAIS U @15iTsSunsfidiaaudedls valsu

loaudunsd aandwdu Sendu lulawadl

Advanced Organic Chemistry
Feulvwesedv : SC212 103

A1SABLAANUGLLAEITENINBENDUYDIAISUBUAUAISUBU NISNBLAN

o

USLATLININNDLADUVBIANSUBUNUAISUDY @15T75TUnsNTAINTIe9l7 UBLsU

f
dunsd luaudunsd arsusenauneanasadunsd asusenaudamasounsd
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Formation of carbon-carbon single bonds, formation of carbon-
carbon double bonds, reactive intermediates, organoboranes, organosilanes,

oxidation, reduction, photochemistry.

Formation of carbon-carbon single bonds, formation of carbon-
carbon double bonds, reactive intermediates, organoboranes, organosilanes,

organophosphorus compounds, organosulfur compounds

343 342 MYIATITRTuAsele 2 3(3-0-6)
Instrumental Analysis I
Foulvvassiedn : 343 341

wanng wsedle uazn1sUszendnatianisuenwazinaianidlasuiivn
59 Msadia ngundlasuvnnsil lasulnnsdiveanald whalasuilnnsiil las
wlnnsfvesvataussauzgs M seidsiniliad laun wnuglewms
AOUANIAWYS Aaeuwvs Bidninsns1dums Tnalsns il uagliaunuwms

Principles, instrumentation and applications of separation techniques

**SC213 403 MTIATITRBuAal 2 3(3-0-6)
Instrumental Analysis |l
Joulvvessiedn : SC213 401

lasunnafveanaaussauzas wialasunlnns il wadamsawn
nsalny laun Seddunsuse willawns welfuns  wuaaunInsiuns wag
Tuedesunniudnslawuudadninsalnd walamaaiiliii lown 8idnnsnsd
W wazaaeuULYS

High performance liquid chromatography, gas chromatography,

and  chromatography, —extraction, chromatographic theories, liquid | spectroscopic techniques including infrared radiation, nephelometry,
chromatography, gas chromatography and high performance liquid | turbidimetry, mass spectrometry and nuclear magnetic resonance
chromatography; electrochemical = techniques such as potentiometry, | spectroscopy, electrochemical techniques including electrogravimetry and
conductometry, — coulometry, electrogravimetry,  polarography  and | coulometry

voltammetry.

343 353 ANYIAERTNOANDT 3(3-0-6) **S(C213 603  ANYIPNANTNORLUDS 3(3-0-6)

Polymer Science
Goulovessedn : 343 213, 343 233
Uit A1SANeAasLULAN NSIAANBANESLUUAILLLY N1SiAn
wedlwosuuulnoedfun N1siAaNeAWeITIN NEAWBsIINTISHYE Ui
Tuiana uagddmstabmdnlnana lassaisuardugu et audinienionin

auURgana audinalniln audinianas audRniades

Polymer Science

Foulvwessedn : SC212 103, SC212 303

unthiAafunedwed Mirdamuaznsiuunnedwed UATen
ﬂ’]SLﬁﬂW@ﬁLM@%LLUU%ULLa:ﬁLL‘U‘UE.jJﬂIqJ' wadan1sduasiginediues laseaing
dugnuineuazauiivemediues ‘fmﬁﬂimaqa N193ATIERUALNITNAFRY
nIzUIUMITUgUNeRLDS N1sUszgndldnediunsdnaesiuarananssuned

waslulsewealne
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Introduction, addition polymerization, condensation
polymerization , coordination polymerization, copolymerization, natural
polymers, molecular weight and determination methods, structure and
morphology, physical properties, mechanical properties, electrical properties,

optical properties, acoustic properties.

Introduction to polymer, definition and types of polymers, step
and chain polymerizations, polymerization techniques, structure, morphology
and properties of polymers, molecular weight, analyses and testing, polymer
processing, applications of synthetic polymers and polymer industries in

Thailand

343 446 mﬂﬁﬂmﬁmiwﬁﬁuﬁa%uﬁugm 2(2-0-4)
Basic Surface Analysis Technique

1 343 341

Waulyvassiedn

v oy
o a o A

mdrinnnuuazauiimiluvesianinas wuienudsduiiugiulunis
asnmwesiivt wavaninsalndfduvdaang msmdndnualvesimii
ansuaranUIg wé’nmiﬁmﬁuqqgmwmﬂ WRLHLUINAZITEAUSARTY NFIUUN
walansiesziiani Sdneseulilasaled  awnuilsdidnnseululasalay
niuflvtudidnaseululasalay evmeuiinevlulasalal wazweiladidnnseou
awnlnsalnd Bidneseuanlnsmvidmsumsiansimaedl loldidnasoua
Wnlnsaln® wiaaninsalnlidalosouniogh insesdssziuganiauuundnnies
fumsgayde wasSlawuudienaraueuiinomii
Definition and properties of material surface, basic concepts in
surface imaging and localised spectroscopy, characterization of material
surface and thin film, principle of vacuum and ultra high vacuum,
classification of surface analytical technique, electron microscopy, scanning
electron microscope, transmission electron microscopy, atomic forced

microscopy and electron spectroscopic technique, electron spectroscopy for

chemical analysis, Auger electron spectroscopy, secondary ion mass

**SC214 403 WANANITIATIZANURITUNLFIY 2(2-0-4)
Basic Surface Analysis Technique

Foulvwessnegdun : SC213 401

v v
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auURvelmtans wuiauAnTuNEgINluNTaS 19N INUR RN
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U wazmelimdidnasouaiuningalnd sotadidnasouaiuningalnd wavanlnse
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Properties of material surface, basic concepts in surface imaging,
principle of vacuum and ultra vacuum techniques, scanning electron
microscopy, transmission electron microscopy, atomic forced microscopy and
electron spectroscopic techniques, Auger electron spectroscopy, and surface

plasmon resonance spectroscopy
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spectroscopy, quartz crystal microbalance with dissipation and surface

plasmon resonance.

(6) WasusvaIvwazilasunlasdaulvsedvn 37uu 6 30

VIANgATLAY (W.A. 2555)

nangnsuTuuse (.. 2560)

343 121 adlofiun3d 1 3(3-0-6)
Inorganic Chemistry |

[oulvveseivn - 343 101

**§C212 201 iadletuv3d 1 3(3-0-6)
Inorganic Chemistry |

Houlvwessiedvn : SC211102

343 312 mMslganinsuyslunisssuenanvalvesasusenoudunsd

**§C213 101 nisldanivsunslumsssyendnualvadansusenaudunse

3(3-0-6) 3(3-0-6)
Spectrometric Identification of Organic Compounds Spectrometric Identification of Organic Compounds
Foulvesedn : 343 311 Goulvwessedn ; SC212 103
343 415 Bun3eAUATIZY 2(2-0-4) **S(213 105 BuvzeduaIIen 2(2-0-4)
Organic Synthesis Organic Synthesis
Foulvvessedn : 343 311 Feulwvesedn : SC212103
343 426 Widefidenassmundefiunie 2(2-0-4) **SC213 206 Wadeilidenassmundefunss 2(2-0-4)
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Selected Topics in Inorganic Chemistry Selected Topics in Inorganic Chemistry
Foulvvesedn : 343 321 Goulwwessegdn ; SC212 201

343 442 NTIATITATIANUTOU 2(2-0-4) **$C213 406  MTIATIEMTIAINTOU 2(2-0-4)
Thermal Analysis Thermal Analysis
Feulvvesyedn : 343 341 Feulovessedn : SC212 401

343 416 wloosunluLuiaan 2(2-0-4) **S(C214 105 pdlpasunlumviadn 2(2-0-4)
Organometallic Chemistry Organometallic Chemistry
Goulvessedn : 343 311 Goulvwessedn : SC212 103

(7) Wasusiaiv wWasuwlasmesuiesedvuazitoulvsedvn s1uau 12 Svn
VIANGATLAY (W.A. 2555) nangnsuTuuse (.. 2560)
315 103 Wandvly 2 3(3-0-6) | **SC501 002 WaAndialy 2 3(3-0-6)

General Physics I
Reulvvessiedn : 315 102
nouiuaznisussendvesaunlihafinduasauiuudivanadn
] AL a a & = =
aurnudmaniwiidudeiar nszualdiiuazdildannsednd niseduluy
mdu pdukdmanlni virueans ngufmousudowu lasadnveseznoy
Tndauazauninyagy

Theories and

field

magnetostatic field, time-varying electromagnetic field, electric current and

applications of electrostatic and

electronics, wave motions, electromagnetic waves, optics, introduction to

guantum theory, atomic structure, nuclei and elementary particles.

General Physics |l

Feulvvosedn - lifl

dunsnsemelnil dunsisemiudivnin nquiuasnisuszgndves
aunlwihade waz autwhndnadn auuwindnliifitutuiae nszualidih
LLaB’SLgﬂﬂﬁaﬁﬂﬁ mimﬁauﬁwmﬁu ﬂéﬂLLliLﬁﬁﬂvLW‘W’] ﬁﬂuvmam% lAssas9psmou
Tuefgalarouninyagu

Electrical interaction, magnetic interaction, theories and applications
of electrostatic field and magnetostatic field, time varying electromagnetic field,
electric current and electronics, wave motion, electromagnetic wave, optics,

atomic structure, nucleus and elementary particles
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315 182 UfURnsAAndvalY 2 1(0-3-2)
General Physics Laboratory |l

Heulwwessednn : 315 181
U;j‘ffamilﬁlEJ’JﬁJ“UL‘ﬁ@iﬁﬁ%’lﬂﬁﬂﬁizﬁuﬁuﬁ’m 10-12 UU#AN3

Ten to twelve experiments on basic physics.

*SC501 004 UftRNsHANATLY 2 1(0-3-2)

General Physics Laboratory |l

Houlvvesedn : Ll

v
o A

Uuansiigatuitlen g id@ndseauiiugiu

o«

WATAUUTAY WNULAUA
WNAMUBLLMDS 2937 RC HaRlines seadalaalal n1smianue i lndaveinszan
msmmmmﬂvﬁaﬂuauauﬁ ﬂ’]iﬁ/i’]ﬂlﬁﬁ‘ijﬁﬁﬂm VBDNVBDILUARAY aLUﬂImﬁma% WLLAIU
YDItIAU

Laboratory on basic Physics, Wheatstone bridge, tangent
galvanometer, RC-circuit, multimeter, oscilloscope, determine the focal lengths
of the concave and convex spherical mirrors, determine the focal lengths of
the concave and convex lenses, determine of the refractive index of liquid by

using a convex lens and a plane mirror, spectrometer and Newton’s rings

343 102 UjdRnsiall 1(0-3-2)
Chemistry Laboratory

Feulvvesedn : 343 101 viesednAu 343 101
ﬂg’jﬂamiﬁmﬁ’mﬁawﬂui‘m *343 101 LAl

The laboratory experiments related to contents in *343 101

Chemistry

a wa =

**SC211 003 UguAnsiail 1(0-3-2)
Chemistry Laboratory

Hewlvwessedvn : SC211 002 o 183vIAIU SC211 002
UfTRnsifertuifenluden sC211 001 1l 1 waz SC211 002 1adl 2
The laboratory experiments related to contents in * SC211 001

Chemistry I and * SC211 002 Chemistry |l

343 141 \@TIATIEN 3(3-0-6)
Analytical Chemistry
Feulavassiedan : 343 101

unihiifieatuniBessd ndnnsmaeiinszdfiiedesiunis
WATEMTIWTIIN MIlaswdeyadatiaveseyalunsiinseyt e way

N5UsEENANTIATIE MBS INUdUNUg1uTeINTIAT e lag USNnsuazNg

**$C212 401 LATIASIEN 3(3-0-6)
Analytical Chemistry
Joulvvessedn : SC211 002

unifiisatueiitiesed wdnnsmaaiitieseiiiisadesiunis
Irseidwinna msUszmanaBsaifvesdeyatiliannisiasey nguijuay

n13UsEENANITIATIETdeUSInaliAgIteiun1siaseilaeUsunsuasn 1599
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Fobwnin mstnseilagUsinasesiuietunisinmsansaualuansazany
duaglilath nslimsauwuunnazneu nislnmsauuuinend waznislnmse
WUUENTUTENOUTRU N1TATIEULABNITANR N1TANAZNOULAZNITIZIVE
Introduction to analytical chemistry, principles of analytical
chemistry concerning quantitative analysis, statistical evaluation of
analytical data, theories and applications of quantitative analysis
concerning volumetry and gravimetry, acid-base and ionic equilibrium,
volumetric methods emphasized on aqueous and non-aqueous acid-base
titration, precipitation titration, redox titration and complexometric titration,

extraction, precipitation and volatilization.

dondn msdeseilagUsinesantuiensunisinnsansavaluansazaeiues
lile anslmmsauuunnavnow arshmmsauuuinend warn1slnmsauuy
a13UsznouLTItou

Introduction to analytical chemistry, principles of analytical
chemistry concerning quantitative analysis, statistical evaluation of analytical
data, theories and applications of quantitative analysis concerning volumetric
and gravimetric analyses, volumetric methods emphasized on aqueous and
non-aqueous acid-base titration, precipitation titration, redox titration and

complexometric titration

343 425 \@513nd 2(2-0-4)
Ceramics
Heulvvesedn ;343 321
uni Tassadiwdnvenesfind autRvenesdndlaunauiflad
wwnnin weslsdidnyin ieledianyin awiou uas wulmwdn wagnisih
Wi nswdsuuaswedailinmaiinmeiesing nmeUszgndveaesifind
Introduction, crystal structure of ceramics, properties of ceramics
including dielectric, ferroelectric, piezoelectric, thermal, optical, magnetic
properties and conductivity, preparation and characterization techniques,

applications of ceramics.

**5(213 205 Lw3lind 2(2-0-9)

Ceramics

dewlvvessedvn : SC212 201

uni lassasrenanvesesiiing anvAveswsifing lawn aud@nielui
wiwdn uas uazanufeu Wudu masSeutazmadaildnmalingzi nsuszegnd
VOIYIINE

Introduction, crystal structure of ceramics, properties of ceramics
including electrical, magnetic, optical, thermal etc, preparation and

characterization techniques, applications of ceramics

343 343 UfTRnTIeTgiidueiosile 1(0-3-2)
Instrumental Analysis Laboratory

Houlvvessieden : 343 342 viiesedwimu 343 342

5213 402 UFTRAMTAnTehiuniesie 1(0-3-2)
Instrumental Analysis Laboratory

Foulvvessnegdvn : SC213 401 wieseivnAiu SC213 401
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numafiRiefumsssgndisiasgilaglfiaiesdlofiaenndes

fudn 343 301 msleTziduaiasdie 1 uaz 343 342 Ml Tziduaiesle
2

Laboratory work on the applications of the instrumental methods

of analysis mentioned in 343 341 Instrumental Analysis | and 343 342

Instrumental Analysis |I.

UfuinsieatumsszendisiinseilagldiaioseNaonndaiuiv

o aa a

SC213 401 mewnwidaaiesde 1 loud g3-380a awnlnslulafines eznou
finueuresntunardilatuauninslilaiives awnlnsigeelsiives lasuilnns i
YouadaNssauad wialasulnns il wazmetian1sinsendaadilnii
Laboratories on the applications of the instrumental methods of
analysis according to SC213 401 Instrumental Analysis | including UV-visible
spectrophotometer, atomic absorption and emission spectrophotometer, high

performance liquid chromatography, eas chromatography and electrochemical

techniques

343 451 nszUIuNISAIilugRaINTIY 3(3-0-6)

Chemical Processes in Industry

Foulvvessiedn : 343 213, 343 233

mmﬁﬁyug’mﬁmﬁ’mizmumﬂuqmmuﬂﬁu nsvusnglusgavlaang
LLa%LLUU‘{ju{J’Ju Wﬁﬂﬂ’]i“ﬂﬁ]ﬂﬂ’]ﬂﬂ@%@ﬁ%ﬁ]ﬂl%ﬁ ﬂi%UQUHTELLUU%uﬁiJ@a 13
ﬂa""ml,azmiah"w ATEUIUNNTANUNNIAANT ﬂ’ﬁﬂﬂ%}ULLﬁ‘ﬁ ﬂ’]iLLEJﬂIﬂEJL?JIBLa‘?Jﬂ
WU O8WANNSEULAZNIA NITOULAY AITELNBLATANKNEN

Basic knowledge on processes in industries, molecular and

turbulent transport, principle of fluid flow, equilibrium stage operation,
distillation and extraction, mass transfer operation, gas absorption,
membrane separation, simultaneous heat and mass transfer, drying,

vaporation and crystallization.

**§C213 501 NszuIunswAilugaamngsy 3(3-0-6)

Chemical Processes in Industry

Foulvwessngdvn : SCA01 201, SC211 002

17 YUYy wagn1TWUaIUIY aUAaNIadIs 01U UVDIAAIT U
nsrUIUNSIATl aunanday AsaeInaaIskarnsEUUNSIABITeafuNTS
A1EMIIAAIT NANNITIANITAMAIN N1TAIUANAMAMN kazn15UseAununInly
AAIMNTIN mii’fﬂmi@mmwaﬂﬁi’m

Dimensions, units and unit-conversion, material balance, phases in

chemical processes, energy balance, mass transfer and mass transfer processes,
principle in quality management, quality control and quality assurance in

industry, total quality management

343 323 Lﬂﬁaﬁuw%'ésﬁguqq 3(3-0-6)

Advanced Inorganic Chemistry

5214 201 \flefiuvEstug 3(3-0-6)
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Heulvvessednn : 343 321
a13UsEnaUolun3gnuUlY 29w 1A wazAdALnes Lallvedlans
nquienl afieasunlumiiadnduuugiin n1sissufAseuaznisussgndly
geavnssy tadlelun3ddinm Jaquilu Inermansunly uazimaluladuily
Inorganic chains, rings, cages, and clusters, chemistry of the f-block
metals, introduction to organometallic chemistry, catalysis and applications
in industry, bioinorganic chemistry, nanomaterials, nanoscience and

nanotechnology.

Advanced Inorganic Chemistry
Heulvvesseden : SC212 201

a1sUsenoueiuvsduuuly 2 13 wazAdames wnilvadlareng
o1l infleasunluiadndunusih maafteuasnmsussgndlugnanssy
wilofiunidiinm Taneduvsd

Inorganic chains, rings, cages, and clusters, chemistry of the f-block
metals, introduction to organometallic chemistry, catalysis and applications in

industry, bioinorganic chemistry, inorganic materials

343 423 piiveliianavunbng 2(2-0-4)
Supramolecular Chemistry
Feulavassiedan : 343 321
unin nsduuantepou n1sdukeulessu n1sdulAnlesaulay
weuleseundoudu msduluanaiidunans mssaumifues nsUszend
Introduction, cation binding, anion binding, simultaneous cation

and anion binding, neutral guest binding, self-assembly, applications.

**§C214 202 piivedliianavunabng 2(2-0-4)
Supramolecular Chemistry
Heulvwesedn : SC212 201
unih msdulessuuin msdulessuau nisdulessuuinuazauniou
fu msdulianafitunans masaudiues nisuszgnd
Introduction, cation binding, anion binding, simultaneous cation and

anion binding, neutral guest binding, self-assembly, applications

343 424 \pdloosunlunnsudvuy 2(2-0-4)
Organotransition Chemistry
Heulvvesedw ;343 321

ng) 18 Bianmseu allavesdunus n1sinansUsznavsssunlumyiadn

AUAWNUA NIMIdNvzlaNIzYadaIsUTEnavoasunluwiadn Uiseves

asUsznausesunluwiiadn n1sseUfisenlavaisusenaueesinluuviadn

**$C214 203 \niloasunluunsuddu 2(2-0-4)
Organotransition Chemistry
Foulvwessedn : SC212 201
ng) 18 Bidnnseu vlinvesdunus NMsiinasUsznousasunluluiaaniva
wnue NMsfigatienanualvesansuseneveesunluwviadn UAse1vesansusenauy

posunluuviadn nsssfisenlavansusznousasunluwviaan
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The 18-electron rule, type of ligands, formation of organometallic
compounds with ligands, characterization of organometallic compounds,
reaction of organometallic compounds, catalysis by oreganometallic

compounds.

The 18-electron rule, type of ligands, formation of organometallic
compounds with ligands, characterization of organometallic compounds, reaction

of organometallic compounds, catalysis by organometallic compounds

343 332 \Al3sfANdTuge 2 3(3-0-6)

Advanced Physical Chemistry |l

Heulvvesseden : 343 331

ninnadesduisafuanlnsalndvedluiana Usingnisainis
moamilAnduluanlnsalnduuusneg veslmana lulasianinsalnd
dunssnaningalnl sruuaninsalnl Sidnvsednaninsalndves
pzmauuazluana aluslowuudaninsalnl wwiAnvetaunnaransats
J5UU oawweNidanarn1snseany Meddunisuusdiy guvnamansadauasng
foil 2 mefunilsidunisuisduuasilaidu onmwamans

Introduction to molecular spectroscopy, physical phenomena of
various types of molecular spectroscopy, microwave spectroscopy, infrared
spectroscopy, Raman spectroscopy, electronic spectroscopy of atoms and
molecules, spin resonance spectroscopy, statistical thermodynamical
concepts, systems,  ensembles and distribution, partition function,
statistical thermodynamics and the second law, calculation of the partition

functions and thermodynamic functions.

o
o

**5C214 302 ipIANHANATWg 2 3(3-0-6)

Advanced Physical Chemistry |I

foulvwesnedn : SC212 303

armdiugiuieatuadninsalndvedinanausngnisaimanenind
AntuluaninsalnTuuusine veduanalilasomadninsalnd Sursiseadnln
salnd swuaUninsalny SidnvsednaiUnlnsalndveseznen wazluanaaluls
lguuudainnsalny wwifnues gauvnaransadnseuvosweulalarninszany
flaffumsudsdruguvmanansada wazngden 2 msdaileidunisudsdiunas
Handugamnanmans

Introduction to molecular spectroscopy, physical phenomena of
various types of molecular spectroscopy, microwave spectroscopy, infrared
spectroscopy, raman spectroscopy,electronic spectroscopy of atoms and
molecules, spin resonance spectroscopy, statistical thermodynamical concepts,
systems, ensembles and distribution, partition function, statistical
thermodynamics and the second law, calculation of the partition functions and

thermodynamic functions

343 443 n5iAslaglasunlnns il 2(2-0-4)
Chromatographic Analysis
Geulvwessedvn - 343 341, 343 342

**S(C214 401 NMFIATIEALAEATUINASI 2(2-0-4)
Chromatographic Analysis
L?’Iaulsusuaﬁw%ﬁm . SC213 401, SC213 402
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waNN13 eseslle wazn1sussendvanialasuivngil lasuilunail
YounaIENTIOUZEN uazmallauaula3didninveida

Principles, instrumentation and  applications of gas

chromatography, high performance liquid chromatography and capillary

electrophoresis.

WaNN13s Aseslle wazn1sussendvaanialasuiinngil lasuilvnail
YOUMAIENTIOUZEN wazinallauafiaa 3Bianinswesda
Principles, instrumentation and applications of gas chromatography,

high performance liquid chromatography and capillary electrophoresis

(8) WarusHaI Y WasuLUaIdIuIUNUL280e LazA1aSUIYSI8AY 31UIU 1 390

vangasiAn (W.A. 2555)

nangnsuTulse (w.A. 2560)

343 452 geamnssuUlnsiedl 3(3-0-6)

Petrochemical Industry

Houlvwassedvn - 343 213, 343 233

o a

IREAU NTITUIUNTTL
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N Jaguruialuianavesiduiivesiy

wAnSueiidoanis ﬂizmumsmfﬂ"auuﬂaaimaQamaaﬁwﬁmﬁaﬂ%’uﬂﬁqq
A nszuaumstidaastuton Tesedeiniin Sy Tnawu S
WY LUNTY

Introduction, raw materials, conversion process, chemical process

for quality improvement, treating process, petrochemicals from methane,

ethane, propane, butane, pentane and benzene.

*5(213 502 gnavnssullngiad 2(2-0-4)
Petrochemical Industry
Foulvwessiedn : SC212 103, SC212 303
unid WAy ﬂszmumsLﬂﬁauﬁumm‘luLaqamaaﬂfwﬁmﬁmﬁmémﬁmﬁﬁﬁ
ABIN1T ﬂszmuﬂmﬂ?{ammaaiuLaqamaqﬁwﬁmﬁaﬁuﬁmmmw NIEUIUNIT
frdnansuudeu Taswedorndiny B Tnsnu Doy wuwy wasuudy
Introduction, raw materials, conversion process, chemical process for
quality improvement, treating process, petrochemicals from methane, ethane,

propane, butane, pentane and benzene.
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(9) WagusialI v Wasuwlasdnuiunuleia Arasulesiedvnaztaulusiedsn 31w 1 3

VANGATAN (W.A. 2555)

nangasuIuUse (.A. 2560)

343 422 F/nsdaildndmaaiietunse 2(2-0-4)
Physical Methods in Inorganic Chemistry
Feulavassiedan : 343 321
Juedesuuniudnslauwuudauninsalnd 8ldnaseuni1swun
winsTowuudaninsalnd  awnlnsalnlnisdu Sidnnsednuazinle
dudnaseuadninsalny awnlnsalnUnisgandusediend n1sdasieh
Tassasnelaedtnesediond lwmdnlaunuuns Hudu
Nuclear resonance electron

magnetic spectroscopy,

paramagnetic resonance spectroscopy, vibrational spectroscopy, electronic

**5213 203 35M5W3sHAndnaaiioTunse 3(3-0-6)
Physical Methods in Inorganic Chemistry
Waulyvassedvn @ SC212 201
a =l 6 a 6 | a a a &
Juadgsuunudnslasuudauninsalnl lopdanliawnuums 31dnmnseu
WunuAnstosuudadninsalnd sidnnsedinuazlulndidnassuaidninsalnl
= = v a L4 a v aa v a L4
awnlnsalnUnisganduisdiend mslinseilassaiidaeisnnedediond n1snsia
TnundniganssAuBLanAToULUUAREIULAERINTIA N1IATIALNENADIFANTIAY

L UULLIIBEMDU ma@m%’mﬁa
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and photoelectron spectroscopy, X-ray absorption spectroscopy, X-ray

structural analysis, cyclic voltammetry, etc.

Nuclear magnetic resonance spectroscopy, cyclic voltammetry,

electron paramagnetic resonance spectroscopy, electronic and photoelectron
spectroscopy, X-ray absorption spectroscopy, X-ray structural analysis,
transmission electron microscopy, scanning electron microscopy, atomic force

microscopy, gas adsorption

(10) WasudaiIvwazilasuudainnasuigsedvn 31uU 1 390

VANGATAN (W.A. 2555)

nangasuIuUe (.. 2560)

314 231 aunsiseynusansay 3(3-0-6)

Ordinary Differential Equations

Houlvvessedn - 314 122
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**SCA02 301 AUNITHTIDYNUS 3(3-0-6)

Differential Equations

Houlvwessnegdvn : SCA01 202

v Y a I3
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Hoevey aumsidseyiustosidosu

First order differential equations, second order differential equations,

higher order differential equations and applications, linear differential equations
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Introduction, solution of first order and first degree ordinary
differential equations and applications, solutions of linear and system of
linear ordinary differential equations with constant coefficients and
applications, Laplace’s transform and applications to linear ordinary

differential equations with constant coefficients, solutions of linear ordinary

differential equations with variable coefficients.

with variable coefficients, system of linear differential equations, Laplace

transforms and applications, Fourier series, boundary value problems,

elementary partial differential equations

(11) Wagudaivn Wasuwlasr1asurgsiedviwaziiaulysiedvn 39uau 1 390

VANGATAN (W.A. 2555)

wangasuIuuse (w.A. 2560)

343 355 walulagiduly 2(2-0-4)
Fiber Technology
Houlvwessnedvn - 343 213, 343 233

uni laseasrevendulanedwes nsvulrunsuamEulaLuurasy
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5C214 503 waluladidulowazdme 2(2-0-4)
Fiber and Textile Technology
Foulavassiedn : SC212 103
uni Iassasrsveadulowediwes nszurunsuanduly wuunasy
nssvaunsnandulowuuasazatey nsaaduls nsmsnwaslangvesduly
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Introduction, structure of polymeric fibers, melt-spinning
processes, solution-spinning processes, fiber finish, drawing of fibers,
characterization of fibers, testing of fibers, poly(ethylene terephthalate) fibers,
nylon fibers, acrylic fibers, polypropylene fibers, rayon fibers, natural fibers,

dyeing textiles, reuse of fiber waste.

Introduction, structure of polymeric fibers, melt-spinning
processes, solution-spinning processes, drawing of fibers, characterization of
fibers, testing of fibers, poly(ethylene terephthalate) fibers, nylon fibers,
acrylic fibers, polypropylene fibers, rayon fibers, natural fibers, dyeing textiles,

reuse of fiber waste, textile manufacturing

(12) Wasudadvn Wasusnaivn wazlasuudasmaluresedvn 37w 2 390

VANGATAN (W.A. 2555)

wangasuIuuse (w.A. 2560)

343 447 | AIAUNSIIUNILEDN 2(2-0-4)
Chemistry and Alternative Energy

Houlvwessiedvn - 343 341

UNLATNUNSINUNIBEBN NAIUNIBEDNIINTITUIR sULUUTBS
NAUMIRAn rITundsnusdadiniw wwildundsnuwadioimaslalasau

wilfunasnuiedes

**G(C213 407  LATYBINSINUNINEBN 2(2-0-4)

Chemistry of Alternative Energy

Joulvvessedn : SC213 401
unistuiaiivemdsnumaden Ussianveamdsnuniaien

TR WEHIUNILADNIINTTTUTIR NEHULAATINN NI UDAS IO NAS

lalasiau wazndsnuiades
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Introduction to chemistry and alternative energy, alternative
energy from nature, type of alternative energy, chemistry and biogas energy,

chemistry and hydrogen fuel cell energy, chemistry and nuclear energy.

Introduction to chemistry of alternative energy, types of alternative
energy including alternative energy from nature, biogas energy, hydrogen fuel

cell energy, and nuclear energy.

343 444 wuwesmaaiuazlulowuges 2(2-0-4)
Chemical Sensors and Biosensors
dewlvvesedn : 343 341

wdnn1s L3esile wazn1sUseyndveasumedmaainaglulelmuiges
fndunsasaniademeadiamslniiaiuazmaidameaninsalnd

Principles, instrumentation and applications of chemical sensors
and biosensors based on determination with electrochemistry and

spectroscopy.

**5C214 402  WULYDINIAL 2(2-0-4)

Chemical Sensors
Feulvvessednn : SC213 401
‘U‘VlihLLawqwﬁﬁugmﬂJaﬂLﬁMLﬁU@%MNLﬂﬁ UsglnnueaguLgesnieal
ginvosiandmiunisaiinauiees wuwesidauwas wwgesidualliii way
mATvadslainurugesnIwLAll
Introduction and basic theory of chemical sensors, types of chemical
of material for sensor fabrication, optical

Sensors, Sensors,

types

electrochemical sensors and current researches on chemical sensors

(13) Wasudaivn Wasusnaivn wWasuwlasaasuigsigdvnaz@eulesiedsn 3nuau 1 30

VIANgATLAN (W.A. 2555)

nangnsuTuuse (.. 2560)

343 453 \piluainaluladens 2(2-0-4)

Chemistry and Technology of Rubber
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Chemistry and Technology of Rubber
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Introduction, natural rubber, synthetic rubber, thermoplastic Natural rubber, synthetic rubber, thermoplastic elastomer,

elastomer, chemical and rubber additives, processing of rubber, testing, | chemical and rubber additives, processing of rubber, mixing process, testing,

rubber recycling. rubber reclaim
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Bioinorganic Chemistry Introduction to Bioinorganic Chemistry
Feulavessiedan : 343 321 Foulvvessiedan : SC212 201
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The in  biology, the composition of

the

important elements

metallobiomolecules, the  examination  of properties  of

metallobiomolecules, structures and functions, the role of elements in

biological system.
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Essential  elements and  toxins, the composition  of

metallobiomolecules, the s-block elements in biosystems, dioxygen

management, iron management, electron transfer, applications in medicine
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Green Chemistry and its Application in Cosmetic Industry
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Green chemistry concept and definition of sustainable development,
the 12 principles of green chemistry, waste management and waste
prevention, measuring and controlling environmental performance, greener
solvents, alternative energy sources, renewable resources, catalysis, greener

chemical processes, cosmetic industry; chemistry of raw materials for
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Green Chemistry and Application in Cosmetic Industry
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Green chemistry concept and definition of sustainable
development, the 12 principles of green chemistry, waste management and
waste prevention, measuring and controlling environmental performance,
greener solvents, alternative energy sources, renewable resources, catalysis,
greener chemical processes, cosmetic industry, chemistry of raw materials for

cosmetics, product development, hair care product, skin care product, sun
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cosmetics: surfactant, emulsion, silicone, natural oil, conditioning agent,
pigment, and perfume; product development; hair care product; skin care
product; sun protection product; cosmetic product packaging; green cosmetic

chemistry; green formulation and ingredients.

protection product, cosmetic product packaging, green cosmetic chemistry,

green formulation and ingredients
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Safety Handling of Chemicals
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Classification of hazardous materials, symbol and identification
systems, administration and management of chemicals, waste treatment and
laboratory safety, hazardous chemicals and hazardous reactions in organic

chemistry laboratory.
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Classification of hazardous chemicals, chemical hazard
pictograms, safety data sheet, management of chemicals and hazardous
waste, risk assessment in working with hazardous chemicals, engineering
control and management systems, personal protective equipment,
prevention and emergency response, laws and related regulation,
hazardous chemicals and hazardous reactions in organic chemistry

laboratory.
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Materials and Nanotechnology
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Materials and Nanotechnology
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Atomic structure of materials, phase transition, type of materials,
nanomaterials, physical property, mechanical property, thermal property,

dynamic property, electrical property, magnetic property, fabrication and

testing.
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Introduction to materials and nanotechnology, classification of
nanostructures, nanoscale architecture, phase transition, preparation and

fabrication, properties and characterization of nanomaterials
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Industrial Inorganic Chemistry
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Basic Polymer Laboratory
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Polymer Processing
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Chemical Analysis by Flow-Based Techniques
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Chemistry and Technology of Adhesives
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Instrumental Analysis for Materials
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