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U7 3 - ] 2 2 2
Fuli a - ] : 2 2
7 5 - - - - 2
334U 2 4 6 8 10
ANMINAEENSINTANY - - - - 2




2.6 UUIZUIUAULLNY

2.6.1 sUUsENIUIIETU (MdE Um) szaulegIn

Yaulszuna
ERUEHGH PR AT
2564 2565 2566 2567 2568
A1UTINSANE - - - - -
Aamzideu (vandie) | 1,750,000 | 1,750,000 | 1,750,000 | 1,750,000 | 1,750,000
HUgAMYUIINIFUIA - - - - -
FIT18TU 1,750,000 | 1,750,000 | 1,750,000 | 1,750,000 | 1,750,000
2.6.2 9UUITINUTI9TU (MU U) sEaudIgyeyten
Yauuszan
FIWALBYATIETU
2564 2565 2566 2567 2568
A1UTINSANE - - - - -
AamzLlou (1Nn98) 2,100,000 | 2,100,000 | 2,100,000 | 2,100,000 | 2,100,000
RuganyuaIniguIa - - - - -
FIT185U 2,100,000 | 2,100,000 | 2,100,000 | 2,100,000 | 2,100,000
2.6.3 SUUTTNIUTIETIE (W UM) TzAUUSggnln
- Yauuszanu
NUINRY
2564 2565 2566 2567 2568
N. SUATIUNIST
1 ﬁﬂ%’ﬁhsqﬂmm 1,438,755 1,438,755/ 1,438,755 1,438,755 1,438,755
2. AlgAea i 1,363,636 1,363,636| 1,363,636 1,363,636 1,363,636
(Lisau 3)
3. NUNSANY - - - - -
, o - o 187,500 187,500 187,500 187,500 187,500
4. 31898 ITAVUNTINGRY
573 () 2,989,891 | 2,989,891 | 2,989,891 2,989,891 2,989,891
U, UMY
ANA3Sioun 255,323 255,323 | 255,323 255,323 255,323
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- Vauuszann

NRUINUY
2564 2565 2566 2567 2568
393 () 255,323 255323 | 255323 255,323 255,323
323 (A) + (¥) 3,245.214 3245214 | 3245214 | 3245214 | 3245214
FUIUUNANYT 25 25 25 25 25
ANLI8ARTINNAN Y 129,809 129,809 129,809 129,809 129,809
UszanauanldanglunisudndadinsedudSygilnaunangnsil 1ie 129,809 un/au/d

2.6.4 SUUsENIUITIETIE (MUE UM) szAuUIguayen

- Yauuszana
NUINLNUY

2564 2565 2566 2567 2568
. SUALHUNNS
1. fldmyRens 1,726,506 1,726,506  1,726,506| 1,726,506 1,726,506
2. ANMIEAMINIY 1,636,364 1,636,364 1,636,364 1,636,364 1,636,364
(laisau 3)

3. UNIANY - - - - -

: v e 225,000 225.000 225,000 225,000 225,000
4. 3191YITAUNRINYAY
251 () 3,587,870 3,587,870 3,587,870, 3,587,870 3,587,870

U. q‘uamu

AR 306,387 306,387 306,387 306,387 306,387
571 (%) 306,387 306,387 306,387 306,387 306,387
9 () + (%) 3,894,257 3,894,257 3,894,257  3,894,257| 3,894,257
FIUIUTNANEN 30 30 30 30) 30
AR TN AN 129,809 129,809 129,809 129,809 129,809

UszanaualdanglunisudndadinseaulSygnenanunanansil wde 129,809 vm/aw/l
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2.7 SEUUNISAN®E

WUUTUISEY
2.8 maigulauniiein s1eAvuaznsameilsuteudinaartuganfne (d13)

Wulupudadasuanituinmien1sanuseauTudin@ne w.a. 2559 (ANANUIN )

3. NangRsuara1A1sLaeu
3.1 wdngns WavyseasBondasialuil
3.1.1 IuunginTIunaaanangns
3.1.1.1 52AUUIYQYIIN Wi N WUU Nl
ﬁm%’wﬁﬁﬁﬂL%Wé’ﬂqmﬂ%ﬁgmm%é’aLﬁﬂﬁﬂﬂﬂ&iaizé’uﬂ%mmﬂm
uumheinTiunaeaningnslitesndy 36 wilein
3.1.1.2 52AUUIYYLaN LU 1

wuu 1.1 dwsugndnsandngnsUsyanlnududnAnyisessaulSygien
IuumheinTunaearingnslitesndy 48 nilein

a

wuU 1.2 dmsudndnsadngnsUsyaesudndifinwsessaudiyyen
IuumheinTunaearingnsiitesndy 72 wilein
3.1.2 lassafendngns
3.1.2.1 sEauUSygy

Wiy N wuu N1 dhdnndisansfnuseiuuiayges)

. RUINIVTINYITNUS 36 Wawnn

. NUINIBIFUNU 2 wihein (laduniaein)
A, mneRvfug i Ty e wasuTumalulad 12 mibedn (laidunmbein)
3. v aenauuluIngtlasulunalulag 6 wein (laduniiein)

3.1.2.1 szAuUsgyLen
WUU 1 ununsAnwidunidelagiinisiineinusineliinau sl

wuvu 1.1 (dd@nwmdnsanisfinsseauuiaygiin)

N, NUIANIVTINYITNUS 48 KUBAR

Y. AINIIFUUUN 3 wheis (lidumiein)
A, mneRvug s T IeuaruTunelulas 12 wizein (Widumiiein)
4. wadenauulineazulunalulad 12 wsein (Wduniiein)
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a

wuu 1.2 ({idndnwdusanisinussaulSaans nesiden)

. RUINIVTINYITNUS 72 wiein

. RUINIVIFULUN 3 wiheia (duniein)
A, mneRviug Ui T veuaruTumelulas 12 widwfn (Lidumbein)
3. wmraenauulwinekazulunalulag 12 wiein (Wdumiiein)

3.1.3 5787991
NIV N TWuS (THESIS COURSE)

mhein(ussee-UJua-Anwinieauied)
szauU3yy v w0 wuu n1 (@dhAnednsanisAnenseaudBygyins)

10017001 ANeTNUS 36(0-108-0)
THESIS

sgaudieyeyien wuu 1.1 Jddnwdnianisinuszaudiyayiln)

10017002 ANANUS 48(0-144-0)
THESIS

a A a

seauUTeyen wuu 1.2 GiddnwdniamsfneszaiudBygyes deshdensuiunil)

10017003 Inetnus 72(0-216-0)
THESIS

PUINIVIFUNUT (SEMINAR COURSE) *iSeulaelitunuqann*

mhein(ussee-U)UR-Anwisenuie)

10017081 duuun 1 1(0-3-2)
SEMINAR 1

10017082 duuun 2 1(0-3-2)
SEMINAR 2

10017083 duuun 3 1(0-3-2)
SEMINAR 3
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wandvrnuguduuluineuasunlumalulad
(FUNDAMENTAL SUBJECTS IN NANOSCIENCE AND NANOTECHNOLOGY)
*Seulagliduniiein®
mheAn(ussee-UJuR-Anwinignuies)
10017100 5oL UTTIAEMarTTENUTTAUEIlUYALUlaE 3(3-0-6)

RESEARCH METHODOLOGY AND
ETHICS IN NANOTECHNOLOGY

10017101 Vg e AR uUANd M UINEImansuly 3(3-0-6)
QUANTUM THEORY FOR NANOSCIENCE

10017102 TanpnansuazJanuily 3(3-0-6)
MATERIALS SCIENCE AND NANOMATERIALS

10017103 woshulaundindd msuinemansunlu 3(3-0-6)

THERMODYNAMICS FOR NANOSCIENCE

BB ABNAUUTUAINYAzU IUmA LUl
(ELECTIVE SUBJECTS IN NANOSCIENCE AND NANOTECHNOLOGY)

*Seulnelidunulenn*

10017400 wilulvllading 3(3-0-6)
NANOPHOTONICS

10017401 Jandianinswsnfinuaznisuszanalde 3(3-0-6)
ELECTROCERAMIC MATERIALS AND
APPLICATIONS

10017402 nsasegunIalseRuuluLng 3(3-0-6)
NANOFABRICATION

10017403 \WwangssEkuUlATIEI AUy 3(3-0-6)
NANOSTRUCTURED SOLAR CELLS

10017404 Inegnmansiuin 3(3-0-6)
SURFACE SCIENCE

10017405 nouflasiasdiannseiinvasian 3(3-0-6)
ELECTRONIC STRUCTURE THEORY OF MATERIALS

10017406 Wluguees 3(3-0-6)
NANOSENSORS
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10017407

10017408

10017409

10017410

10017420

10017421

10017422

10017423

10017424

10017425

10017430

10017431

10017432

10017433

10017434

nguiwiwiantnidmsuimnssudan
ELECTROMAGNETIC THEORY FOR MATERIAL
ENGINEERING
NMTIATILATIFUATUAL TIADILUUN U WINYY
NUMERICAL ANALYSIS AND SIMULATION IN
NANOSCIENCE

wludidnnsednd

NANOELECTRONICS

NSNAABUIATIENIAR

MATERIALS CHARACTERIZATION AND TESTING
MsduATIEinedlLDs

POLYMER SYNTHESIS

las9a31 audd waznisussendlinedines
POLYMER STRUCTURES, PROPERTIES AND
APPLICATIONS
Aansuazimalulaguilumsuou
NANOCARBON SCIENCE AND TECHNOLOGY
TandunIdiBeilandu

FUNCTIONAL ORGANIC MATERIALS
Tanulunaulndn

NANOCOMPOSITE MATERIALS
Tangnguunlunsuaznsussenaly
NANOPOROUS MATERIALS AND APPLICATIONS
P TAUNAAAN TUAZNITAIUIUNTIING

BIOINFORMATICS AND COMPUTATIONAL BIOLOGY

walulagnszuiunsiinmasaeas
CELLULAR BIOPROCESS TECHNOLOGY
NSHARTARTIN N

BIOMATERIAL MANUFACTURING
JEUUkaraUNIaIuILUINIW
NANOBIODEVICES AND SYSTEM
wluwaluladdinin
NANOBIOTECHNOLOGY

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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10017435 wiatialusnunAlulagdInmazananssudINISWImg - 3(3-0-6)
TECHNIQUES IN BIOTECHNOLOGY AND BIOMEDICAL

INDUSTRY

10017436 wilanuzroudsiuguarniUssgndld 3(3-0-6)
ADVANCED SOLID STATE CHEMISTRY AND APPLICATIONS

10017437 wiluwelulagdmsugunsalinfiundsau 3(3-0-6)
NANOTECHNOLOGY FOR ENERGY STORAGE DEVICES

10017438 wialulagddatunaznisviony 3(3-0-6)
EMULSION AND ENCAPSULATION TECHNOLOGY

10017439 Aennssueaudulniugdman 3(3-0-6)

QUANTUM ELECTROMAGNETIC ENGINEERING

AMUNUYVDITHAUTZA5189

s9aNNlY AMvusliduiauwas@idnys 8 uan

s 1,2 lona 10 wwehs Igdsunlumalulagnszaounan
RUIREEAIN

a7 3,4 Tauniaw 01 NUYH UGB LaT LY
walulad

S¥aET 5 Tauniaw 7 Vel seAuUUNRANY

a7 6,7,8 Vel aeuiivessedan

AMUNUIBVDISNAUTLIINTEBUTEAVUUNARNEN

9 AvuslAidusaunaz@Idnys 8 uan

WAl 1,2 Tauniaw 99 Vet 39EUTEINNNTEOUTEAUTUTINANEN

e 3,8 Touna 10 YUY Ingdgulumalulagnsyanunan
SUREEAIN

AT 5,6 Tauniaw 01 RUYHY a1 IUNUINeIa8LaT LY
walulad

a7 Tauniaw 8 VeI seAuUUNnAnY

e 8 YEUalanN ARFROL

1 Anelinug

2 msaeuinAuaudR

3 nsaeuUTEiiaAN;

4 NSHUNATAYISINgY
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3.1.4 WHUNISAN®EN

WHU N WU N1 nAnwdnsanisfnuseaud3yged)

3.1.4.1 szaudSygln

=2 o

UM 1 a1en1sene® 1

I Fodn wulein
(Uss8e-UJUA-Anendlenuag)

10017001 WUNUS 9(0-27-0)
THESIS

10017100 52 08UI5798 ez AT UTTUA UL ALUlaE 3(3-0-6)
RESEARCH METHODOLOGY AND Taitunibein
ETHICS IN NANOTECHNOLOGY

10017101 ngufmeouRudmsuinemansuily 3(3-0-6)
QUANTUM THEORY FOR NANOSCIENCE Taitunmidiein

372U 9
7 1 nansAnund 2
I Fodn wulein
(Uss8e-UJUR-Anendlenuag)

10017001 WUNUS 9(0-27-0)
THESIS

10017102 Tanrnaniuayianuily 3(3-0-6)
MATERIALS SCIENCE AND NANOMATERIALS Laitunmheie

10017103 weslulaudnddmsuinemansuiluy 3(3-0-6)
THERMODYNAMICS FOR NANOSCIENCE laitiunhein

10017081 dunn 1 1(0-3-2)
SEMINAR 1 Laitiunmiheie

394

9




U9 2 aen1sAnw® 1

eI Fodn wuqeAn
(Uss88-UJUA-Anendlenuag)
10017001 WUNUS 9(0-27-0)
THESIS
1001750 denauunluinenazuilumealulag 3(3-0-6)
FLECTIVE SUBJECT IN NANOSCIENCE AND Taitunmidein
NANOTECHNOLOGY
100175 Arnaenauunluineazulumealulad 3(3-0-6)
FLECTIVE SUBJECT IN NANOSCIENCE AND laitdumheie
NANOTECHNOLOGY
10017082 A 2 1(0-3-2)
SEMINAR 2 laidumiein
372U 9
Ui 2 avansAnend 2
I Fodn wulein
(Uss8M8-U{ UR-Anendenues)
10017001 WUNUS 9(0-27-0)
THESIS
37U 9
FAUARBANGNGAT 36
VUL - UMNEAARNILIVINGENUS

- FINYTNUS I NUNAN T ANUUTLAIRAINUILARNTIUIULINAILRUNTANEN

(ladvAiu 15 miiefie) fvuslrdndnwiussossadtinneidounazlszaianalae

FNUAMUTAUYDUVDID1TENUS Ny I Tnus
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3.1.4.2 52aUUsYen

WU 1 ununsAnwidunsidelagiinsiineinwusineliiinau sl

wuu 1.1 (fuddnwdnsanisfinesziudBygyiin)

UM 1 a1en1sene® 1

I Fodn wulein
(Uss8e-UJUA-Anendlenuag)

10017002 WUNUS 9(0-27-0)
THESIS

10017100 52 08UI5798 ez AT UTTUA UL ALUlaE 3(3-0-6)
RESEARCH METHODOLOGY AND Taitunibein
ETHICS IN NANOTECHNOLOGY

10017101 ngufmeouRudmsuinemansuily 3(3-0-6)
QUANTUM THEORY FOR NANOSCIENCE laitiunmheie

372U 9
i 1 aamsdnenii 2
I Fodn wulein
(Uss8e-UJUR-Anendlenuag)

10017002 WUNUS 9(0-27-0)
THESIS

10017102 Tanrnaniuayianuily 3(3-0-6)
MATERIALS SCIENCE AND NANOMATERIALS Laitunmheie

10017103 weslulaudnddmsuinemansuiluy 3(3-0-6)
THERMODYNAMICS FOR NANOSCIENCE laitiunhein

10017081 duun 1 1(0-3-2)
SEMINAR 1 Laitiunmiheie

394

9




UM 2 a1en1sene® 1

WEIN Fodn nilein
(Uss88-UUR-Anendenued)

10017002 NS 9(0-27-0)
THESIS

10017xxx Arnaenauunluineazulumealulad 3(3-0-6)
FLECTIVE SUBJECT IN NANOSCIENCE AND laitiunheie
NANOTECHNOLOGY

1001 7xxx A ndenauunluinearulumealulad 3(3-0-6)
ELECTIVE SUBJECT IN NANOSCIENCE AND Tt unuaein
NANOTECHNOLOGY

10017082 duun 2 1(0-3-2)
SEMINAR 2 Laitiunmheie

394 9
Uil 2_nAn1sinunil 2
eI T wiena
(UssEE-UHUR-Anenddenuied)

10017002 WUNUS 9(0-27-0)
THESIS

1001 7xxx A ngaenauunluineazulumealulad 3(3-0-6)
FLECTIVE SUBJECT IN NANOSCIENCE AND laitiunmheie
NANOTECHNOLOGY

1001 7xxx Arudenauunluinearulumealulad 3(3-0-6)
ELECTIVE SUBJECT IN NANOSCIENCE AND Taltfunuaein
NANOTECHNOLOGY

594 9
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UM 3 a1en1sene® 1

WEIN Fodn wuleAn
(ussee-UuR-Anundenuuas)
10017002 NS 6(0-18-0)
THESIS
10017083 duun 3 1(0-3-2)
SEMINAR 3 laitiunmheie
372U 6
Ui 3 men1sdnwnii 2
I Fodn wuaein
(Uss818-UJUR-Aneniemues)
10017002 WUNUS 6(0-18-0)
THESIS
37 6
FAARRANGNGAT 48
RULLIR - JUMNEAMRNILIVINGENUS

- P INYTNUS T NUNAN L AMUUTLAIRAINUILAATIUIULINAITLRUNTANEN

(v 15 mrein) mvuslrdndnwiumsosnadtnnedouwazlssaianalag

NIUAIT

LTUYDUVBID1TENUT NI Dnus
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wuu 1.2 (@drdnwdnsanistineszaudiyayies)

UM 1 a1en1sene® 1

WEIN Fodn wuleAn
(Uss818-UJUA-Anendlenuag)

10017003 Ineinus 9(0-27-0)
THESIS

10017100 52 08U5798 ez AT UTTUA UL ALUlaE 3(3-0-6)
RESEARCH METHODOLOGY AND Taitunihein
ETHICS IN NANOTECHNOLOGY

10017101 ngufmeouiudmsuinemansuily 3(3-0-6)
QUANTUM THEORY FOR NANOSCIENCE Laitdunmheie

394 9
i 1 aamsdnwnii 2
WaIN Fodn wuleAn
(UssE8-U{UR-Anendenues)

10017003 WIS 9(0-27-0)
THESIS

10017102 Tannaniuayianuily 3(3-0-6)
MATERIALS SCIENCE AND NANOMATERIALS laitundleia

10017103 wieslulaundinddmsuineransunlu 3(3-0-6)
THERMODYNAMICS FOR NANOSCIENCE Laitunibheia

10017081 dunun 1 1(0-3-2)
SEMINAR 1 Laitiunmheie

374

9




UM 2 a1en1sene® 1

SE T winena
(ussee-UuR-Anundenuuas)
10017003 neinug 9(0-27-0)
THESIS
10017xxx AvndenmuunluIngwazulumalulad 3(3-0-6)
ELECTIVE SUBJECT IN NANOSCIENCE AND laitumiein
NANOTECHNOLOGY
10017082 duuun 2 1(0-3-2)
SEMINAR 2 laituniein
34U 9
i 2 mansdnenii 2
A T ninena
(Uss8M8-U{ UR-Anendenues)
10017003 Aneinug 9(0-27-0)
THESIS
10017xxx A naenmuunluIngwazulumalulad 3(3-0-6)
ELECTIVE SUBJECT IN NANOSCIENCE AND laidumiein
NANOTECHNOLOGY
10017083 duun 3 1(0-3-2)
SEMINAR 3 laitdunmidein

374

9




UM 3 a1en1sene® 1

WEIN Fodn wuleAn
(ussee-UuR-Anundenuuas)
10017003 NS 6(0-18-0)
THESIS
10017xxx Arnaenauunluineazulumealulad 3(3-0-6)
FLECTIVE SUBJECT IN NANOSCIENCE AND laitiunmheie
NANOTECHNOLOGY
394 6
U 3 aamsdnwnii 2
eI Fodan wuqeAn
(ussE8-UfURA-Anendenues)
10017003 WUNUS 6(0-18-0)
THESIS
10017xxx Jdensuunluinenazuilumealulag 3(3-0-6)
ELECTIVE SUBJECT IN NANOSCIENCE AND Taitfundlenia
NANOTECHNOLOGY
394 6

28




U 4 a1en1sAnwd 1

WEIN Fodn wuleAn
(ussee-UuR-Anundenuuas)
10017003 NS 6(0-18-0)
THESIS
37U 6
U7 4 nansAnui 2
WEIN Fodan wulefAn
(UssE8-UfURA-Anendenues)
10017003 Ineinus 6(0-18-0)
THESIS
37U 6
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U9 5 a1en1senwd 1

WEIN Fodn wuleAn
(ussee-UuR-Anundenuuas)
10017003 NS 6(0-18-0)
THESIS
37U 6

U9 5 aen1sened 2

SE T ninena
(UssE8-UfURA-Anendenues)
10017003 WIS 6(0-18-0)
THESIS
574 6
FIUARBANANEGAT 72
VUL - TUMEAARNILIYINEENUS

- I TNUS I NUNAN BT AMUUTLAIRAIUILAATIUIULINAILRUNTANEN
(ladviu 15 miiefie) fvuslrdndnwiussossedtinneidouwazUszaianalae

FNUAMUTAUYDUVDID1NTENUS Ny N Tnus

3.1.5 A195U185183"

ANBS ULV (NNAKUIN A)
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3.2 ¥ @na AL

3.2.1 919158¢

AzANAIVDIB1915E
Fulinvaunangns

¥o-uwana

ARl /a1913%/aauRne/

Undnusansinen

NAUNIIBINIG

1. A.AS.3R vyum
(WaAnd)

- D.Eng. (Material Science and
Engineering), Nagoya, University,
Japan, 2541

- . (ednawniadnd),
UINeaedeeluni, 2532

- nAU. (ENE), W InenaersuASUY
FIl9al @9van, 2526

Chittinan, D., Buranasiri, P., Lertvanithphol, T., Eiamchai, P., Patthanasettakul, V.,
Chananonnawathorn, C., Limwichean, S., Nuntawong, N., Klamchuen, A,

Muthitamongkol, P., Limsuwan, P., Chindaudom, P., Nukeaw, J., Nakajima, H.,

Horprathum, M., Observations of the initial stages on reactive gas-timing sputtered
TaO thin films by dynamic in situ spectroscopic ellipsometery.
Optical Materials, 2019. 92: p. 223-232.

Rattanawarinchai, P., Khemasiri, N., Jessadaluk, S., Chananonnawathorn, C.,
Horprathum, M., Klamchuen, A., Kayunkid, N., Rahong, S., Phromyothin, D.,

Nukeaw, J., Growth time dependence on photoelectrochemical property of Zinc

Oxide nanorods prepared by hydrothermal synthesis. Surface Review and Letters,
2018. 25: p. 1840001.

Tammarugwattana, N., Jessadaluk, S., Khemasiri, N., Rahong, S., Rangkasikorn, A.,
Wirunchit, S., Kayunkid, N., Nukeaw, J., Study of optical and electrical properties
of tin doped cobalt-phthalocyanine thin films prepared by thermal co-evaporation.
AlIP Conference Proceedings, 2018. 2010: p. 020027.
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¥o-uNENa

a

ARl /a1913¥/aauAne/

Undnusansine

NA9IUNI9IVINNG

2. NA.AS.8ARN YA
LDYALDD
Wlumalulad)

- D.Eng. (Frontier Materials), Nagoya
Institute of Technology, Japan,
2554

- 9A.3. Amnssual), PaInsad
UNINYRY, 2547

- AU, (Brnssuiedl),
UNINYNYFVATIUATUNS, 2544

Tanwongwan, W., Eiad-ua, A., Kraithong, W., Viriya-empikul, N., Suttisintong, K.,

Klamchuen, A., Kasamechonchung, P., Khemthong, P., Faungnawakij, K., Kuboon,
S., Simultaneous activation of copper mixed metal oxide catalysts in alcohols for
gamma-valerolactone production from methyl levulinate. Applied Catalysis A:
General, 2019. 579: p. 91-98.

Kaewtrakulchai, N., Rousset, P., Eiad-Ua, A., Characterization of activated biochar

prepared from pineapple waste for metal catalyst support. Suranaree Journal of
Science and Technology, 2019. 26(1): p. 23-30.

Sayjumpa, J., Jomhataikool, B., Faungnawakij, K., Kuboon, S., Kraithong, W., Fuiji,
M., Eiad-Ua, A., Porous carbon adsorbent from humin derived from thai leonardite

for methylene blue dye adsorption. Current Applied Science and Technology,
2019. 19(1): p. 1-8.
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¥o-uNENa

a

ARl /a1913¥/aauAne/

Undnusansine

NA9IUNI9IVINNG

3. 5A.05.25504388
INeng
(Tanenans)

Us.a. (Faneans),
unTInesudesing, 2551

W, (Taneans),
UINeNaewdeslui, 2545

W.U. (Fanemans), i inedeides
Tu, 2543

Pulphol, P., Vittayakorn, N., Vittayakorn, W., Kolodiazhnyi, T., Electrical

conductivity, magnetism, and optical properties of reduced BaCeOs. Applied
Physics A: Materials Science and Processing, 2019. 125(3): p.197.

Poolphol, P., Muanghlua, R., Atiwongsangthong, N., Vittayakorn, W., Vittayakorn, N.,
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A195U8S18U

RUINIV1INGITNUS (THESIS COURSE)
10017001 INeTUNUS 36(0-108-0)
THESIS
FnveRuneu: Tl
PREREQUISITE: NONE
n1533ensewmumssuunluinetwazuluimalulad niearvi
Aeadasmumuuzivee1a15ERiusnw

Research and/or development in the field of nanoscience and

nanotechnology or related fields under supervisor recommendation.

10017002 Inentinus 48(0-144-0)
THESIS
Ardenuney: Ll
PREREQUISITE: NONE
MTerioRmumsuu e ke lumelulad wieanvfiisates
AUARUEUe9811ETIUS e
Research and/or development in the field of nanoscience and

nanotechnology or related fields under supervisor recommendation.

10017003 IInus 72(0-216-0)
THESIS
FdeAuneu: Tl
PREREQUISITE: NONE
mMeiterieRmumsinuu e wazulumalulad weavfiieites
AUAMUETUE981TEAIUS N
Research and/or development in the field of nanoscience and

nanotechnology or related fields under supervisor recommendation.
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nUINIYIFUNU (SEMINAR COURSE) *i5aulaglitiuniaain®
10017081 funun 1 1(0-3-2)

SEMINAR 1

Fadunou: Tud

PREREQUISITE: NONE

ﬁfﬂﬁﬂwﬁﬂmsﬂwLauawﬁw%uﬁawiawﬁw@ﬁqﬁﬁmmﬁmﬁmmmam% Tned
nseAUTIETIAY uanAsuAImS AnuAniuAsIRuTdeiiaulamsiuuluAnewazunly
weluladvielumuiniieades uenanidlimusseeandnssnandifanumuiuazanu
Feagludesiiiuusslond wu wnsgiunnuvasads UINTFIUNNEAANNTIN UAZUINTIIU
sruumsdamsaaneden elvausauluinewasulumeluladlussgndldldegnan v
wagvanvaeRInd uiimsaeaunsnidedildfuamnuaulaludlagtu andidengy sufsannud
AendunesguluiesUfoRnswazanasgugaavingsy

Students practice presenting the front of a scientific audience and to
explore topics in detail. Students will research topics and organize presentations in any
aspect of nanoscience and nanotechnology or in a related field. There will also be lectures
from qualified persons with knowledge and expertise in useful matters such as safety
standards, industry standard and environmental management system standards in order

applied nanoscience and nanotechnology to in a wider and more diverse range.

10017082 duyun 2 1(0-3-2)
SEMINAR 2

JUeFuney : 10018081 dunun 1

PREREQUISITE : 10018081 SEMINAR 1

nAnwifinmstnauenihdudsudunwisngudentifilsifaung
Werans nedniseiusesiunu LLaﬂL‘UgﬁJuﬂﬁui AUAALITIU TIN1TILATIERINANTNAADILAYNA
nsBeudld fnmsan/mevanndiBormadadumslidnundnguiundn lnevhdeiidonuitaue
Irfosfiaenadosiuinerinusvionuideinuesaulafefuuluineuazulunaluladvioly
afiiendos

Students practice presenting the front of the class in English to a
scientific audience. There will be a joint discussion, exchange knowledge and opinions,
analyze the results of experiments, learning outcomes and answer the questions. The
selected topics must be consistent with student’s dissertation or research interests related to

nanoscience and nanotechnology or a related field.
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10017083 duuun 3 1(0-3-2)
SEMINAR 3

Fu1deAuneu 1 10018082 duuun 2

PREREQUISITE : 10018082 SEMINAR 2

PnFnwninauenuiteiidenadastuinerinusuieruideiinuesaule
Rerfuulinewazinlumeluladvieluaviiiieadosientifideavg lnedinseAusieidadn
iy uanuAsuanu arwdndiu dnsiesiginanismaass uaznanisSoudild dnsau/meu
NNETY

Students present their research work related with their dissertation or
research interests in nanoscience and nanotechnology or in a related field. There will be an
in-depth discussion, exchange knowledge and opinions, analyze the results of the

experiment, learning outcomes and answer the questions from the experts.
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wuaﬂﬁﬂqﬁugﬂué’ﬂuuﬂu%mLLazu'ﬂuLwﬂIuIaﬁ
(FUNDAMENTAL SUBJECTS IN NANOSCIENCE AND NANOTECHNOLOGY)
*[Feulaglitunienn®
10017100 szilguisideuazasserussuauunlumalulag 3(3-0-6)

RESEARCH METHODOLOGY AND ETHICS IN NANOTECHNOLOGY2%1

UsAunew: Tl

PREREQUISITE: NONE

Snuwarddeifdmiunsiauidonunings Fnwensiediniy Tinsed
LazunUyn1 N19119MHRIUTTY NITAUATINUNIUNUATUN 1udeyan1587198991U3T8n1
WIFEN3 NISLITAIEIATY FONLITNITONDINUATUN N1SITEUTIYINTT Winven159aTuiin A9
ayUanszdfny N159ONKUUNITNARDY NITBBNKUUNITNARBUTIERR NTldmanawazn1TINTalng
VinyeN13asuAN NsUNEWeRENlRN TN ANUARAT1NATIAkATWIANTSN AVBURTHATNITAUATIM
AVSURS MIThuRLTiEYETRs Meleudnstng assaeussainise Imwaqmiﬁ’maamm;ﬁut,l,azmu
AULDY N1591989 ANUSURRTRUABlantazdInl NwinewazaulUasniuvssuilumalulad Uaiaus
AT s3Rauly Ussaunisaluaziieuaranauidefuunludidnnsednd faguilu uazuily
wialuladdinm

Professional practice for high quality research, problem formulation,
analysis and problem-solving skills, research planning, literature review, scientific citation
database, keywords, citation software, professional writing, note-taking skills, summarizing main
ideas, experimental design, statistical design of experiments, reasoning and discussion, drawing
conclusion, professional presentation, creativity and innovation, patents and patent search,
patent mapping, writing patent, research ethics, plagiarism and consequences, referencing,
global and societal responsibilities, nanotoxicology and nano-safety, research proposals, nano-
business, experiences and stories of research work in nanoelectronics, nanomaterials and

nanobiotechnology.

10017101 nufArauRNdnTuIneIAEnsuIly 3(3-0-6)

QUANTUM THEORY FOR NANOSCIENCE

wdeuneu: Tl

PREREQUISITE: NONE

anuduiusvomauineusunaztanuily anudluiiugiulunguing
AIBUAN UTINYNITUNNAIBUFY ATDUANTDING I ﬂnzﬁ@:fﬁ"usuamﬁul,l,azaumﬂ ngufareuduly
Famulu Ussiamuazandivesianuilu nguimeusugalv danadveseoudy fledidundu aunnsy
seRaesTitutunauazlitutunm eynalutednd Usngnsaingariu ddidiuniswagnnsta
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WIAIDUAYN ANUTENAIAVDING B AIDUAN AIagunsalAnwIN1TUTEENA Nau)AIoUiN WaTe
mAdeTiAvatesiumeouiuay Taquily

The relationship between quantum theory and nanomaterials,
fundamentals of quantum theory, quantum related phenomena, energy quanta, duality of
wave and particle, quantum theory in nanomaterials, classes and properties of nanomaterials,
modern quantum theory, quantum postulates, wavefunctions, time-dependent and time-
independent Schrédinger’s equations, particles in potential wells, tunneling effect, operators
and quantum measurements, quantum weirdness, case studies of applications of quantum

theory, research topics for quantum and nanomaterials.

10017102 JaA1ansuazIanuIlY 3(3-0-6)

MATERIALS SCIENCE AND NANOMATERIALS

FtaRunou: Tl

PREREQUISITE: NONE

Ftlazntaduaesdiumdn Ingluduusnagsnduifontu anuditugrumsdinutan
AENS LU N1TRUIUTEINYeeTEn N1TasasnTduATIEnian wallansnsidevantiganas
audRdalulih audfidennudou MuvandRidanarestan mufuegnanisussgndldnutagly
sususingg aautivesian ludiufiaeszdatuisaiuanuianudlaluiaguilu wu nng
Suuntssnvvestagululagldda mawdsuuasnsduaneiianulu audhangiiniudotan
agluszdvunluaing nMsnsiraevandivesianuily saudiieganisussynaldauiaguiluluy
UagUiu

This subject is separated into 2 parts. The first part is involved with the
fundamental knowledge on material sciences, i.e., how to categorize materials, synthesis and
growth of materials, how to determine the specific properties of materials as well as
demonstration of using material in the selective applications. The second part is related to
the introduction of nanomaterials, i.e., the classification of nanomaterial by using the
dimension of nanomaterials, how to synthesis and fabrication nanomaterials, the effect taken
place when the size of material reaching to the nanoscale, the characterizations of

nanomaterials as well as represent the recent applications using nanomaterials.
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10017103 waslulaundinddmsuIneAransunlu 3(3-0-6)

THERMODYNAMICS FOR NANOSCIENCE

sAuneu: Tl

PREREQUISITE: NONE

ninugrumeilulaufindngdeiviswasdefiansvouneslulauning
aun1sanIue Yaunan Mekazvaway Jdnsmesiulawniing Anuduiusvesnuaudfnelunasiy
lpuiindvesansuigviuazvesnan eslulauindvesiiuiiy eslulaunfindvesninnlng n1sga
U 1eulns? tendirefluimnssy Ygdnsvierubu uanisadidomddmivingmansuly

Basic concepts of Thermodynamics, the first and second laws of
Thermodynamics. State of equation of liquid, gas and mixtures, Thermodynamics property
relations of pure materials and mixtures, Thermodynamics of surfaces. Thermodynamics of
combustion.  Availability, Irreversibility, Exergy analysis, Thermodynamics efficiencies.

Applications of availability and exergy to engineering, refrigeration cycle and fuel cells.

nuInIrnaanAuUIluINeLazu lumalulag
(ELECTIVE SUBJECTS IN NANOSCIENCE AND NANOTECHNOLOGY)
*Faulaglitunieia*
10017400 wlulnwlading 3(3-0-6)
NANOPHOTONICS
IdsAuneu: Tl
PREREQUISITE: NONE
Aululnlndndaseungunguiugiunisanislusesuunlas wae uily
sulUfmsAnuiafizenaumvesaduszeylndifseTng was msUszyndldansingg wu i
FeauuBaaszeglng eaufnwanaueu uag Aufuduas
This course will cover theoretical aspects of light in both macro and
nano scales as well as near field optical interactions and their applications such as near field

optical probes, surface plasmon resonance, and optical tweezers.
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10017401 Tandanlnsiwsfinuaznisuszendltau 3(3-0-6)
ELECTROCERAMIC MATERIALS AND APPLICATIONS
Fwdedunie: Tl
PREREQUISITE: NONE
AMTITeLTanmansuazuntgsianinawsnin Inemansanius vt

e

a

fiugnu nszvaunsRAneslin weilindanh ledldnvidnuazauiu walindfieledidnnin Jaglnlsd
@nvisn wilinddnins-eauiin wilinuiwan waznisussyndldau

Overview of materials science and introduction to electroceramics,
elementary solid state science, processing of ceramics, ceramic conductors, dielectrics and
insulators, piezoelectric ceramics, pyroelectric materials, electro-optic ceramics, magnetic

ceramics and their applications.

10017402 n1sad1sgunsalszauulumng 3(3-0-6)

NANOFABRICATION

Fdeduneu: Ll

PREREQUISITE: NONE

ﬂéﬂaﬂﬂﬁﬂwﬁﬂﬂﬂiﬁugﬂumENﬂizm‘umm%ﬁﬂqﬂﬂiajﬁﬁ%mﬂuﬂumm
nanNIMsAEndvesnsruIuN A iRlduas S8dnnseunazinadadlnnseduniluuns
¥iindu I miuniswsniiduunauasmaianisnTadinszian TRansrefduung nsEuInns
NINENALaZIATEINTUNITENZUUULTEALAZLUULIAY NaNNITN19UYeIRsdz e Intas Tt suAIM
Unonsevasiesdyenn mogrvesgunialssduuiluuns

An introduction to the fundamentals of nano-fabrication processes.
The physical principles of optical lithography, electron-beam lithography, and alternative
nanolithography technique. Thin film deposition method and characterization technique. The
physical and chemical processes for wet and dry etching. Cleanroom concepts and safety

protocols. Examples of practical existing and emerging nano-devices.
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10017403 wangszuuulasEsIauly 3(3-0-6)

NANOSTRUCTURED SOLAR CELLS

sAuneu: Tl

PREREQUISITE: NONE

Anwiangquiuaundsauresansieia auaudAniauaesansiaiag
lassasavesganasusuavantimnzvasgaddseglaseasauily slnvaueaddier n1595990
auUfRnIgvenTandsyy SINAINNT0NLULLALUTEAYTWATa38LINIaNa150UNTd waraseliun
Fouuulassasieuly wuyslunisideuasimuwadiasoinguuulassasaunly

Study of band theory of semiconductors, optical properties of
semiconductor, structure and characteristics of nanostructure solar cells, type and
characterization of nanostructure solar cells, design and fabrication of various nanostructure
solar cells on organic and inorganic materials, trend of nanostructure solar cells research and

development.

10017404 Ingnananiiuio 3(3-0-6)
SURFACE SCIENCE
Fwrderuneu: Tl
PREREQUISITE: NONE
anudlaiiandaieaivinemansiuindanuddgnnsens s
Tuwmalulad Tnslowizegnsbshumaluladsuuludidnnsetnd funsissufizennlu uazdugunsal
fafundany sednidniavenguivaritnsnsmeassiilddmsuinuusngnisaiiiiiuis ludau
nuiiinisedusgluiidenisiiaiuafeandn NMsIAULATEINAN UIFIRT ANUALRT N15gATUNIa
MEATN NMIAATUNNGATT LAZAUNNAAANTUDITEERDTENINUNAVDLNAILAY VBT TudIuTENIINTS

a

naasslinsedunelumidegunsalgyyINMaLazAlaNITIATIEHNURY

A deep understanding of surface science is very important for
nanotechnology research, specifically in the field of nanoelectronics, nanocatalysis, and energy
storage. This course presents theory and experimental methods used for studying surface
phenomena. The theoretical part discusses about nucleation, crystal growth, surface stress,
surface tension, physisorption, chemisorption, and thermodynamics of gas-liquid-solid interfaces.
The experimental methods discusses about vacuum devices and surface characterization

techniques
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10017405 nguflasadediannsaiinvasin 3(3-0-6)

ELECTRONIC STRUCTURE THEORY OF MATERIALS

FraRunou: Tl

PREREQUISITE: NONE

Anwfuguisfunguilasasdidnnseinifiouszgndldlunisfinw
Fan uushilymuesdidnaseuvatsi esuneifafunguiilsidutiaanuvuuiuieyssyndlily
nsfnwaudRcig 9 veadan

The fundamental study of electronic structure theory as applied to
materials, an introduction to many-electron problem, a description of density functional
theory as applied to study the properties of materials.

10017406 wluwugas 3(3-0-6)

NANOSENSORS

wdeduneu: Ll

PREREQUISITE: NONE

fuguvrensueesviaiigg nsesnuuuuazlssivsuilugumesaintan
szauunly @auudlassasisuly symawly Jagusznevunlu WWudy) aulfanizveaguiges
nsiauazdiudszneulunsianwuges siudnsuszgndldnu

The fundamentals of various sensing techniques. Design and
fabrication nanosensors based on different types of nanoscaled materials (nanostructured
films, nanoparticles, nanocomposites, etc.), sensor characterization, instrumentation and

component for sensor development, and practical applications.

10017407 nouuianinirdmsuiainssudan 3(3-0-6)
ELECTROMAGNETIC THEORY FOR MATERIAL ENGINEERING
deduneou: Ll
PREREQUISITE: NONE
AuiRfuantRidausimanliiihwesfaniinnuddyedisdaiensimun

gaamnssulnihdidnvselinduaziviseuwiay Medvdedusaneriunguiudmanliiuazmaianis
ToaudRgadmanivivesianuiinsie lneaseuaguiloniiediv aunsedusdmaniviveudng
va,  msdaaanmeenladdniuasaranmdugulidawimanvesian,  n1sdwinunE

1 [ o/ ~ Y o o o/
wiwdnlnilulanuasisessaTan waghuuInaesiinadwa
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Knowledge about electromagnetic properties of materials are crucial
for the development of Electrical, Electronics and Telecommunication Industries. This course
discusses electromagnetic theory and measurement techniques used for the determination of
electromagnetic properties of materials. The topics include Maxwell’s wave equations,
measurement of electrical permittivity and magnetic permeability, electromagnetic energy

transfer in materials and at interfaces, and effective medium model.

10017408 N15AATITAIIRNAVLAZNNTINEDIMUUNISUIUINGT  3(3-0-6)

NUMERICAL ANALYSIS AND SIMULATION

IN NANOSCIENCE

FveAuneu: 1l

PREREQUISITE: NONE

mmﬁ%lﬂmENmsﬁ’lﬂ’l'ﬁﬁ‘haauwumwﬂu‘imw ﬁug’mé’mmsﬁ’lmm%q
fav sy deuisinluddnielsudseideuisnluaddwus n1sAuialnedSueud-asla 1531089
LuumMsindeuiivedlinana

Modeling and simulation in nano-science, fundamentals of numerical
calculation, finite difference method, finite element method, Monte-Carlo calculation,

molecular dynamic modeling and simulation.

10017409 wludiannsaiing 3(3-0-6)

NANOELECTRONICS

FveRuneu: 1l

PREREQUISITE: NONE

msﬂqﬂmﬁﬂmiﬁaﬁaﬂﬂmqa%qﬂamauéfu laseasemloududuaIaLay
1AS9E51UUUAIBUALABY NISAsENTauUIeUNTUASERa AaNU19InasaunIdlaseasaunly g
wisannluwesa mMamduviounlu wagnmsUszendaiisdsUssiviuludidnnsedng

Growth of quantum well, quantum wires and quantum dots
semiconductors, preparation of nanocrystal thin films, organic nanostructure thin films,

nanoporous and nanotube thin films, applications to nanoelectronic devices.
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10017410 N1SNAHBUIATIZN AN 3(3-0-6)
MATERIALS CHARACTERIZATION AND TESTING
Fwdsdunow: 1l
PREREQUISITE: NONE
idlemsedviAsafunmsifndunsiseseninedididnduarddidnnseuiu
ananiuzvosuds Tnsuduiedunsitewvuanguuarlifangu Fsusznoufemaiianisnsan

WA31298 LA nseeedidng nsdsnvuresdiidnd nsaelnlndidnnseu ndosqanssl
SidnaseuluUdeInTILATMINNITIATEINE I uesf il ndfingoonun ndosganssmididnaseu
WUUABSHIY MeAeUuTdiEnnsaundius nsmelodidnasou malinsgmaiiuia (AFM
waz STM) N1399599AsIeinaUningalnd (UV-Vis IR Raman uag NMR) n1svaaauaudanig

8NN @uURTING NISIATIZRAIBAUSBU (DSC, TGA, DMTA Way STA) karn1sIAsIZnNuAR-

€

) ) D

éj’JEJL‘Vlﬂ‘aﬂﬂ?i(ﬂ@‘a’Uﬁy’]sﬁLLaﬁﬂ’ﬁﬂﬁgL%\‘]LLE’N

This course will present the fundamentals of X-ray and electron
beam interactions with solid-state materials, focusing on both elastic and inelastic
interactions. This course covers characterization techniques, i.e. X-ray fluorescence
spectrometry; X-ray diffractometry; X-ray photoelectron spectroscopy; Scannign electron
microscopy; EDAX; Transmission electron microscopy; Low energy electron diffractometry;
Auger electron spectroscopy; surface analysis (AFM and STM); spectroscopic characterization
techniques (UV-Vis, IR, Raman and NMR). This includes testing of physical and mechanical
properties, thermal analysis (DSC, TGA, DMTA and STA) and surface area determination — gas
adsorption methods, light scattering methods.

10017420 NMSAILATIZINDALIDS 3(3-0-6)

POLYMER SYNTHESES

FsAunew: Tl

PREREQUISITE: NONE

Spnilfiifonifsafunalnuazeaumaniveinisduassinedesuuudy
uwazwuugnlerueyyadasy nMsduasizinediuessin msduaszineduesmemaiinddaduuas
LYIUARY N13FLATIZINEADHIUNalNUEUIN Useqau LAvashuduy wagn1sdunssinediues
AIBUAN

This course covers polymerization mechanism and kinetic of step
polymerization and free radical chain polymerization, copolymerization, techniques of
emulsion and suspension polymerization processes, cationic, anionic, coordination and ring-

opening polymerization.
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10017421 Tnseade auth wazn1suszgndldnatiues 3(3-0-6)
POLYMER STRUCTURES, PROPERTIES AND APPLICATIONS
dedunau: lud
PREREQUISITE: NONE
AniifanUszasdialodliiufnnuduiussenindasadiuayaudfog

7 veemeAwed TaminsUszgndlden Sudenmsnumuineimanswodiwefidesdu nssiuun

yianodiueiuarinssadavemmediuesuuuns q sauhiwediuesedugu uasneRiuosuan ngud

msiinwan Tngifutladendeasadiluanain q Mnasoauifvemediues ngAnssunisBaneuy
pdluiana autifituiunauargugl arwduius WLF USinasdasy madsuaniuzadnouti
autinsinaveswediues iileidonlosgmsuszgndldalugnanmnssy

The course aims at elucidation of polymer structure-property
relationship including related polymer applications. The subjects include reviews of basic
polymer science, polymer classifications, polymer structures, e.g., amorphous and crystalline
polymers, and crystallization theory, molecular structures affecting properties of polymers,
viscoelastic behaviors, time-temperature dependent properties, WLF relation free-volume,

glass transition, rheology of polymers in order to link with industry applications.

10017422 Aransuazimalulaguiluasuau 3(3-0-6)

NANOCARBON SCIENCE AND TECHNOLOGY

vsAuneu: Tl

PREREQUISITE: NONE

Tagurlumsueu wWu vgiaesu 9w A1suauwlufiil asusuululil
woas wazulumsuauguineg walulagnisdaney nalnnisdunse wadian1sinsien audfinig
didnnsedinduaznienamans n1sUszyndldau

Nanocarbon materials such as fullerence, graphene, carbon nanotube,
carbon nanofiber and other nanocarbons, synthesis of carbon nanomaterials, growth
mechanisms, characterization techniques, electronic properties, mechanical properties,

applications.
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10017423 YAnBUNSILTIN e 3(3-0-6)
FUNCTIONAL ORGANIC MATERIALS
FUeRuneu: 1l
PREREQUISITE: NONE

WALANITONLUUNISENATIZRANSUTENBUBUNIIRUULDUTUROY  na
gNSNTINMEUNTELATIEE Nseanwuulassaseslana nisdenwaznisideuslamyileiduves
ansUsEnaudunsg

Introduction to systematic methodology for synthesis, retrosynthetic
strategy, molecular design and modify functional sgroups/protecting groups of new organic

material

10017424 Yaaurlunaulngn 3(3-0-6)

NANOCOMPOSITE MATERIALS

FsAuneu: Tl

PREREQUISITE: NONE

umhgunlumeulnds dulsznau uagn1sdniunyseinnveauiluaeulngs
amwideules ngniswas autR audRndndne waraudAnauvesnoulndn wiluneulndnvedlavy
waglwin wiluneulndnfifinedwesidugiunasuluneulndnfiiinediwesiduaaiiu uluasilndn
Tusssuvd wiluneulndndeuwuusssueid wazuilupeulndniildussdunalonnainnisdaine
wuudaesvesuluaeulnds nisuriaguilupeulndnlulden aaunisalilagdu wuilidy wasfianidly
aUIANTDIIAAUILUABULNER

Introduction to nanocomposites, component and classification of
nanocomposites, connectivity, rule of mixture, sum, product and combination properties of
composites, metal and ceramics nanocomposites, polymer-based and polymer-filled
nanocomposites, natural nanocomposites, biomimetic nanocomposites and biologically inspired
nanocomposites, modeling of nanocomposites, application of nanocomposite, current status,

trends and future directions.
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10017425 Fagawuuluansuazn1suszenald 3(3-0-6)

NANOPOROUS MATERIALS AND APPLICATION

FaRunou: Tud

PREREQUISITE: NONE

audiug i TagansussduuTuns Saggnsusiasieg wu dlolad
auiudud AU WuUsY wdn duseufisen \Dudu waluladnisduasizi wedansinsei
autAnisneamuazmaadl msUszgndld snAdeilifetesiuiaggnussivinlumnsludagtuuas
eansluouan

Introduction to nanoporous materials, nanoporous materials such as

zeolites, activated carbon, carbon, membrane, ceramics, catalyst and etc, sysnthesis of
nanoporous materials, characterization techniques, physical and chemical properties, applications

of nanoporous material, current status, trends & future status.

10017430 FIFNTAUMNAANAN THASNITATUIUNINTIING 3(3-0-6)

BIOINFORMATICS AND COMPUTATIONAL BIOLOGY

sAunew: Tl

PREREQUISITE: NONE

nsUszendlgisnisAwinlunsieaesikasun el lunuyideen@vine
fnsldtumeriiniauarlsunsudmivnuivemeduilu sauviamsufiRvsegndld

The application of computational methods to analyze current problems

and solutions in molecular biology research, algorithms and programs available for genome

research, practical application.

10017431 walulagnszuiun1stannvaagas 3(3-0-6)

CELLULAR BIOPROCESS TECHNOLOGY

Fwdedune: Tl

PREREQUISITE: NONE

wallawazn1sUssendldn1iniinazatiing Msasgivlanaznisaing
Handnvaugas waluladvaueuledl n1sndnn1aginin Ienssuunuedn awnsalzinin n1suen
wayMIvAnSusliSans

Techniques and applications in biochemistry and microbiology, cell
growth and production, enzyme technology, biological fermentation, metabolic engineering,

bioreactor, product separation and purification
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10017432 N1SNANTENYINN 3(3-0-6)
BIOMATERIALS MANUFACTURING
dsAuneu: bl
PREREQUISITE: NONE
NSANIAUTRNINIIAINLAENIUATINTEUIUNSNER Lagnsiausy oy
YoanedaiTinn taun weduwanilsn (9w wls lwaglaauazeyiusveswaglaa laduuazlalngu)
Wsiuwaznediulng dule 819555u91R 15TUssILR wasnedwesTinmdug 7 el

Classification and properties of biomaterials in biological systems.
Impact of biomaterials in nanoscale technology. Design and synthesis of biomaterials.

Preparation and analysis of biomaterials and their applications in industry and medicine.

10017433 szUULazaUn Il TN 3(3-0-6)
NANOBIODEVICES AND SYSTEM
Fdedunou: il
PREREQUISITE: NONE
IniiinguszasdlifSouanmsadouloaziirlonszuiuns nmsesnuuy

[

Faquilumszuiumsaigunsalszsuunlummsuarlulasuns Wonsuszendldmsfudanimei
Ansigd TluBenadumaunms faidomazusznoudeiugiunsasaimnedanimniseenuuuiionii
LBULEDS NITATIENTTINNUMGULDT N1IATIVTNMEAT N1IATIFNE N1snTragnalniiuedl uagnis
Uszgnaldaugunsaiunludinim

In This Coures, Students will be able to relate and understand the
design of nanomaterials, the fabrication process in micro/Nano scale for biological, analytical
chemistry and biomedical application. This Coures consists of basic of biosensing, design of
interface and immobilization of biomolecules, interaction between biomolecules and sensors,
optical detection, mechanical detection, electrochemical detection and application of

nanobiodevices.
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10017434 ulunalulagyanm 3(3-0-6)
NANOBIOTECHNOLOGY
Fwdedune: Tl
PREREQUISITE: NONE
Usngmsalseauunlulu®ining) Imgin1siusiusuunazgunIaingiadinm
weLo330 W wilululedn Fivnaunlumaluladdinin waznisussynald
Nanoscale phenomena in biology, membrane science and biosensors,

biological motors, nanobiochips, nanobiotechnology tools and applications.

10017435 watialudumalulagdaninuazanainssudinsuwng  3(3-0-6)
TECHNIQUES IN BIOTECHNOLOGY AND BIOMEDICAL INDUSTRY
Fwderunie: Tl
PREREQUISITE: NONE
nguivesinsuazimadedildfumlulumelulad@inmadielnl  waznns
dan1siesuifinis@anisunnd Wdenerdesiuiugimnssy waluladfduie wiedelunsidve
lutana Frarsaunaaians n1s3dadeddue ns3tladelusiu wazdudrln
Theory of methodologies and techniques commonly used in modern
biotechnology and biomedical laboratory settings. Topics include genetic engineering and DNA

technology, molecular research tools, bioinformatics, DNA-based diagnostics, protein-based

diagnostics and gene therapy.

10017436 infianuzvasudetugauaznasUszendld 3(3-0-6)

ADVANCED SOLID STATE CHEMISTRY AND APPLICATIONS

FsAunew: Tl

PREREQUISITE: NONE

mmLsi’fﬂa]%y’ugjdLﬁ'mﬁ’qua%ﬁawﬁmawﬂq wasULazusE  wesly
Taudinduazladndg  anuuanses  msduasgimeawmaianainuaty (WU NSELATIER@ UL
Tods Mannezneu lea-aa lalaswesiia) nsfigaddnuaglassadne audimaaiivavaudinig
MeAM waymsuszgnAliiAsafundaanu dawandon uagdug

Advanced understanding about crystal structure of solids, energy and
bonding, thermodynamics and kinetics, defects, multiple synthetic techniques (such as solid
state synthesis, coprecipitation, sol-gel, hydrothermal), structural characterization, chemical and

physical properties, and applications relating to energy and environment and so on
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10017437 unlumaluladdmsugunsaliniunaseu 3(3-0-6)
NANOTECHNOLOGY FOR ENERGY STORAGE DEVICES
dsAunau : L
PREREQUISITE: NONE
Faguiludmiunisussgndldlugunsalfinifiundenu Ferufuundn
flugnu auth uagdsnisdaanedt gunsaifnfundsnulssnaningg wu wmnedaisey dufusey
Bemamadidonas Hudy %aimﬁmmﬁmﬁugm NANN15M9U N15UIEAYY Lagn1snaday
UsyAvsnmmdontsnltunsiauluowanvesianuludwmiugunsalinfundsnuy

Nanomaterials for Energy Storage Applications. This includes basic
concepts, properties and synthesis methods, various types of energy storage devices such as
lithium batteries, supercapacitors. This includes basic concepts, working principles, fabrication
and performance testing, as well as future development prospects of nanomaterials for energy
storage devices.

10017438 walulagddatuuaznisvienu 3(3-0-6)

EMULSION AND ENCAPSULATION TECHNOLOGY
FyrUeAunay ; il
PREREQUISITE: NONE

g udusiad llasddadu uwludiadu Jssunnansanusnein
lulastounadgiaduunlutounadgiaduy ununalskazivdonyu n1saluaunisUanddes
nsUszenaly

Introduction to emulsion, microemulsion, nanoemulsion, type of
surfactant microencapsulation, nanoencapsulation, core material, control release and

application

10017439 Aranssumlpusulniuiman 3(3-0-6)
QUANTUM ELECTROMAGNETIC ENGINEERING
dsAunau : Ll
PREREQUISITE: NONE
FimnssumewditlifhudmdneAunefeiunsUssgndnguinieus
wagnquiwsimdnlwilusmAmnssumeudy  Inggatiunsdnyiusngnsainisvudademoudu
seiulumns  Gesamdeusngnisaimavzgiunsdndvosdidnnseu ms%ﬁy’uaﬁﬂmaml,wqaamﬂ

Usngnisalreuls wazUsingnisalnlouiugeadsiuiuiy
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Quantum  electromagnetic  engineering  discusses about the
applications of quantum theory and electromagnetic theory in quantum engineering. This
course focuses on the studying of quantum transport phenomena at nanoscale, which includes
electron tunneling phenomena, Coulomb blockade, Kondo effect, and integer quantum Hall

effect.
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LA59939IYVDIINYIATUIUY

Atomic Force Microscope (né’aaqamiﬂﬁmeamau)

Brand / 8o : AFMWorkshop
Model / 5u : TT - AFM

A
[

7INATDY : TU 3 91ANSRAUNTZLAYTA 55 NITH AULAINTELNN 1

wanns : AFM shaulaenslivhewsaduduruadnuszana 10 nm i inussisgevieusamdn
1'7iLﬁﬂﬁuivudwqﬁaLsﬁmﬁuﬁuﬁaﬁéfaqmﬁLmﬁvﬁlﬁaa%’wﬂumw T,mEJLﬁaﬂmﬁfsémawuﬁuﬁaﬁavmaﬁm
iRnLTIInTEvider I (cantilever) Yaahienu awvilieuBesieeng ﬂumuamwmmmm
vosiiuidarannsonsninldnnuuasiouresduanawesiitwadlussuresieiu vnty
reufimesiazulasdyynmeenuilunnuesiuiafiigesnsnseaouls

ﬁuﬁmnﬁqﬂﬁmmu‘lﬁ: 30 [m x 30 m

FUARIDEN : VDT LYY WAY WoFwWas (VU9 2.54 cm x 2.54 cm x 0.635 cm)
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Atomic Force Microscope (ﬂﬁaﬁﬁgam‘mﬂmﬁamam)

Brand / ﬁﬁa : Seiko Instruments
Model / §u : SPI3800N / SPA400

AWM : Cleanroom 81ANSI8UNUNALULATETSS

a

wanms : APM vhaulaenslivheudadudumunadnuszsana 10 nm Wuiiausefaganieuswan
Aetuszrnaiudufuiuifidesnsiienesifieairadunm Tnelenaheuasuuiiuinfiaznsiata
wfinusainseyiviaiu (Cantilever) vesisu asvilveuiBeswhoyusing q fusuaninaage
maaﬁ”uﬁﬁh%mmmm’m’i@l@’w’mﬂguazﬁaummﬁmmLaL%%ﬁﬁaaﬂiﬂé’aﬁm%aﬁaém ANty
rowfiumesfasulasdyanaooniniunmesiuinidesnmsnsiaasuld

fufisnndigadtannuls - 15 dm x 15 dm

YAF9819 : VOIULTI LU WaN wodlues
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Centrifuge (1ATDINYUILN)

Brand / ?iﬁa : Hermle
Model / qu : Z36HK

d' g d' a o aaa
NALATDY : D1ANSIVEULUMALULATESUSS @9a.

nann1svineu : lduseviemilnaudnandiowsnnznouredaniieg e Feefenanauunnm197es

AruvuLuLazIAesE i saunatiug Taevhluazuenduiituvesudseonanadndiin
Yeunamioifieusnvesvaivaisy ¥ia Jsesuvaiu 2 daw Ao drunznau (Pellet) wavdruvasvan
(Supernatant)

AMUL5ITOUEIEA : 30,000 F8UADUIT

USUINTEIHAYRIMARANARDY : 6 x 250 ml
Y9QaUUARNVILA : -20 §i1 40°C
vilnf29819 : YaUad

wiia Roter i1 :
1. 9w 6 x 50 ml, Angle: 26° AUL5IFIEA 21,000 SOUFBUNT

2. 90 12 x 1.5 ml/ 2.0 ml Angle : 40°A5989gR 30,000 SEUROUNT
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Double Beam UV-Vis Spectrophotometer (m%ﬁwmsamﬁuum)

Brand / &% : PG Instruments
Model / s;u : T92+ Spectrophotometer

SO A o a A a <
NANLATDY : BU 3 DIANTLRAUNILEAYIA 55 WITW ALLAINTLENN

WaNN1s : MInUSINaveLasgnganduviila Inenistiduasinudnluluasdegn udinusunm
Yoauangar1u WS usuiukasmly esnnasusavviinazganfuuadlalugieninuegindusiaiy

wazUTIINIAANAULERegTuAMIIdNTUTesEs FENTARTIIMUTINANUTNTUYRsle
AUYIIAAY : 190 — 900 nm
Inuadn : Transmission, Absorption

egaing/ilaw : Yanvsovewlwanlviuameaniu vuliiu 1.8 cm awnliiiu 8 x 8 cm uagl

Y98N 0.5 x 0.5 cm

FDE1VBIVAT : A15FENAITHUIUING 3.5 ml @1usatdluA1Iny Yu1m 10 x 10 mm
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Fluorescence Spectrophotometer (1a5a33nN13si3uadUAlnTHgRelsliwes)

Brand / 8% : Horiba Scientific
Model / i;u : FluoroMax+ SpectroFluorometer

AFUATDT : TU 3 DIANTLRAUNTLLALTA 55 WITYT AULHINTLLNN

wann1s : Wunsianisseuanigesisauiiamenunanaisiuamas dsldainnisiluanavesans

= Y} % % ] sl = ] o Al =
@@ﬂauwaﬂﬂquuaﬂwq‘lﬂ LLa'JLUaﬂLLaQWQ@@LiaLeﬁummllﬂ’l"lllsﬂ'ﬂﬂauaqﬁﬂqflﬂﬁqmﬁqﬁﬂaumiuLaqaﬂﬂﬂau
Wl

ALY : Excitation, Emission Wag synchronous
924 Excitation : 240 - 600 nm
934 Emission : 290 — 850 nm

YAF9819 : VOILD N9 WAL wazU VAl
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Fourier Transform Infrared Spectrophotometer

(ATRINSEIMTIUNesUAUNTIIRaUN NN es)

Brand / ﬁlﬁa : PerkinElmer Scientific

Model / 5u : Spectrum Two FT-IR Spectrometer

AFUATDT : TU 3 DIANTLRAUNTLLALTA 55 WITY1 AULHINTLLNN

ydnns - Wumsiaiinaesaiigngandu femsnszduasiondsnuriuadunsisn esn
Tuianavesansganduuasdumsusatluagiliiussuluanaiiansdunas gy shildiAans
Wasuuvas vedluiana msfiluanaszgandusadunlsiaaldtumuivouadunsisnferity
auinsdureslinanavesansiiug fsansduridurasrinvedainanuiivesnmsduiidunzuazunnsg
uly slddudgrunyileiduluansle

FIUAUARY : 400 - 4,000 cm !

Iunda : ATR

YUAGIDEN : VBT VDUV

dnwaizvenails

1. nsmiAnuduiussewinennisdesiuyauas (% Transmittance) fulaumdy (Wave numbers)

2. n9mlANNENRUSSENINAIN1SgANAUILE (Absorbance) flulauadiu (Wave numbers)
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Furmnace Box (lANW18an0iee)

Brand / &%® : Chavachote

Model / qu : L9/12P

S8 4 & a A a I

MAAT0Y : TU 3 91A1TREUNTLAYTA 55 WITH AUAINTLLVIN

wanms : anuSeussunainausou Ingldynauaugamall Asrinisinuvedlusunsuld 8 Step
USUANMULNEINTIvaam Uy SSR control vililaiiAin Overheat dJosfiunisviuiianainlaeldseuy
wunwing iwhidussuuanuvasaduliogamaliveasiiuninaflanald 10 °C ssuuwuniufng

wfinn1sglnuagaziusialegumgiund wwnatelumn 0319 170 mm &n 250 mm g¢ 160 mm
gauniigegn : 1200 °C
9 v Y 9

fega : feslidulfisendunsesunslifnenudemeseiniasiie vietimsihaguzsessiiognen

aaa [y v 1

109 Ingsamusiegumniiasarlivinujisenivansiiedne Jesiuasuudew)
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Furnace Tube (AHNQUMANEILUUYIL)

Brand / ?iﬁa : Chavachote
Model / §u : Tube50/1009P

NWATDY : TU 3 DIANTRAUNTELALIA 55 WITY AUAINSTLNNINANATT : Tipnusauseun

amarwdou lagliynmuaugamnd Asrinisvhauveslusunsuld 8 Step Usuarailosmsarasn
LUU SSR control villaiiin Overheat tesfumsvinnuiiananslagldssuuunnuind ity
isﬁwmmﬂaamﬁaLﬁaqmmﬁmaqLml,ﬁuﬂdwmﬁlﬁé?ﬂﬂ 10 °C szuusuniuindagdinnisdnelnuazas
yhauseilegamgiiund vuinmelumuuusie n1s 100 . & 300 ual. g1 100 .

gaunnieagn : 1100 °C

fegn : Aedliilulfitendunseaunslininnnudemesainsssile Madasdmiendnizaeasun
14 wedasiunsuuleu vunaduruAugna1viaseuLen 100 1y, 81381031 300 1. lngnuse

gaungigeniniaglvinausou

55 1. 0403+194000000-01

High Performance Liquid Chromatograph
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(1Ase9lAsuNlnsnIINYinveaIUsLANSAINAS)
Y

Brand / %o : HITACHI
Model / 3u : Chromaster

AFUATDT : TU 3 DIANTLRAUNTLLALTA 55 WITY AULHINTLLNN

o A

wanns : HPLC (uesesdislddmiunenansussnouninaueglusiodns naldina 2 wia fe wlaagiun
(Stationary phase) #38 Agdxil (Column) fulnaAdaun (Mobile phase) Tun1suen Feanszgnuen

sanulunaniuandniwluegivanuannsalunsiiiulafvesasiuiumanadeunvsemanegiv

=

# lngansusznauiiiniulafduiandeuniasiunasgnuenesnuineu dweasidniulaldftuman

« a ) Y v Y o Ty as v PN [
LARBUN Vﬁﬁ]L‘U’]ﬂ‘tﬂﬂﬂﬂUL‘V\laE}Qﬂ‘U‘V]ﬂ‘\]%QﬂLLEJﬂE]E]mﬂWW J Iﬂﬂﬁ?imgﬂLLEJﬂE]E]ﬂﬂJ']‘\]%QﬂG]i'J‘\]’N]aQJ}iyﬁm

meinsIaindygra (Detector) Fyanantufinlaaziisnwaziluiia Fsaz5eninlasulaunsy

(Chromatogram)
ARl (Column) : HITACHI LaChrom C18

YUAAIDYIY : VBUNA?

-
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Micro Hardness (1AS8INAABUAIILKIITANIA)

Brand / ﬁﬁa : Shimadzu
Model / 3u : HMV-2T

AHUATOY : TU 3 DIANSLRAUNTLLABTA 55 NITH AULAINTELNN

pdnmwhey | MaeaeuauuiuuUininesfensindmiuuds IneAnnnimiinfinnasuuiui;
voafingauaginTinrumesdunussmiiieduansesna tagldnamessulndagudvden
fn3a daihpmasUmouwantuin 136° osen laeadild fo Aaruudswesingiueglumie (Hv) wie
138031 AINNBT (Vickers Hardness)

PWIALSINATIVLS 98.07 mN, 245.2 mN, 490.3 mN , 980.7 mN, 1.96 N, 2.942 N, 4.903 N, 9.807 N,
19.614 N

JLYLLIAINA : 5 - 999 U9

WuALNER1 @ x10

WuAlNATRg : x10, x40

ANAZLBYA : 0.01 pm

Effective Measurement : 250 pm (at x40)

Surface Area : 120x120 mm

Stroke : +12.5 mm FUAFIDEN : VBILUL HINTSEU
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Particle Analyzer (1A384IAN1SNTEALAIVBIVUIADUANTA)

Brand / ?Jﬁa : Beckman Coulter
Model / U : Delsa Nano C

SO A o a A a I3
NONLATDN : YU 3 BIANTLRAAUNILLAYIN 55 WITWH AULAINILLNN

VANNSYINL : N5IRTWINEYNTA | aunAeglumuriuasgaziinsniouiuuuus ey
(Brownian motion) wagiilavinnisaneuatawesiianuenaiuieilidasuuiuasy aginnis
nszisasuana1eiu Yusgivyiiauazruinvetayuniaiegluamsuriuaseiu Inhlvaunsainvuin

aunAld

nsinUseniioyna : Welvauulnihlufasuviuasevessynianiusey euninasiinns
AUl (Electrode) NiiUsyanssiudnu Inefinnuaunsalunsiafounfuegysuu
Uszguesauna Barnauduusey (Zeta potential) anansadaldlasnisinannusilumsindiouiives

aUNA
YUAVDIAIDYIN

dmu Sizing mode : fpgnspnluansreaassdi(Colloid) ussqlu Cuvette Usuns 3.5 ml
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Planetary Ball Milling (Lﬂéa\‘mﬂLLazwaua’mLUUﬁﬂIé}”z)

Brand / 8%o : MTI Corporation
Model / §u : TMAX-XQM

799.A5D9 : 81A15I98U L UALULAEASUSS dda.

wdnmshan : 1fensnsEUNnYBIgNUARUMIBEIFeINsUn Suilevsiounisumsu fgnuady

indouiivulumunilwemieundeus o wdiwmnamiiiausanszunn Snediiusenszunn
gninagnuaneluviieun vilfog1afnnsuanuasaaefidnasauldvuinnuifeants

Grinding tank volume (L) : 0.1 L*4

Grinding tank material : N/A

Grinding media : N/A

Maximum loading per tank : Does not exceed two-thirds of the volume

Feeding material size : Soil material < 10 mm, other materials < 3 mm

Discharge material size : Min 0.1 um

Rotating speed : Revolution 335 rpm, Rotation 670 rpm

Maximum continuous operating time : 72 hours

s
ARG
\\\{\\\\‘\

!

‘R
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Potentiostat (3aamnsaasaNIaLaitlagn)

Brand / ?iﬁa : Seiko Instruments
Model / U : SPI380ON / SPA400

SO A o a A a <
NANLATDY : BU 3 DIANTLRAUNIZEAYIA 55 WITW ALLAINTZENNW

nann1s : Wumsimedanmaeillwiundwesgvaundiniaailniivest Wil wseansazae Tnenisli

o

Fyaaunaliihduansiiegns

1%
a o 1 1Y

YUARIDYNT : VaIMad (@sazangnian)
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Raman Spectrometer (1A39953UaUNINTHHDT)

Brand / ?iﬁa : Thermo Fisher Scientific

Model / 3u : DXR SmartRaman

[ '
v A

el' J a a a 13
NAWATDY : YU 3 BIANTLARUNTLLAYTH 55 WITWI FUNINTLLNNA

wanms : Wkaensedulunansiedne lnenansusasiasiidnuwaznsnssidauadimiiouiu mioya

ANDVDINUSZLAN VDI TBUAR99)
ANUEIAAULAS : 532 nm
BIAVARU : 3,500 — 50 cm-1

Y AF0819 : VLTI WAY LAk
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Rotavapor (1AS@93EMEaNThUUYL)

Brand / 8¥e : BUCHI
Model / §u : R-100

ALATeq : vasUfuFn1Inald erarsideulumeluladasss

wanms : WueTedlefilflumsssmeansiogsiiuveammlnonisnduileusndhasane inasog
genvnansiaule Ingshazaneavgniiliinaneidule deszuugyainiaain Pump wagliniueu
urighegne anduleansasansaskiiu Condenser Aifiszuundaiiu vilwleansauuiunaedu
YDA aasg Receiving Flask

lAAI9E1S | VDU

Aasalunsnygy : 20 - 280 rpm

YUIAYDY Flask : 50 — 4000 ml

ANUYVINGIFR : 3 kg

YIQUNYANATUA : 20 - 95 °C
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Single Beam UV - Vis Spectrophotometer (Lﬂ%ﬁﬂﬂﬁ@jﬂﬂﬁi&l,l,m)

Brand / ?Jﬁa : Thermo Scientific Orion
Model / 3u : AquaMate 8000

AFUATDT : TU 3 DIANTLRAUNTLLALTA 55 WITY AULHINTLLNN

wénns : \uedesdlefilflumsnmainyiunauasuazen Intensity Tutresedgiuazuasmnilodessinu
viegnganaulagiiedns (@uasioonannunasiidadiduaaieanaendums) anuenduuadinld
sfinnuduiudiuuTinauasviavesasioglusiogne Insmsgandunawesansideluanaveiiogig
gnanefeuadutisddigiviouammiiindsnumnzauzilibidnnseunelussmeainnsganay
wasuddsuaniuglvegluduiifissdundsnugend Wevhmsiniinamesuasiimuvdoasiouunan
Fegrafisutiusasanunasiiiafinanuenindumeig o NIRANAULAIYRINTITUUTHUAUT LI
Tuianafifinispanduuas fedulsausaldseysiiauarUinamesansing 4 Aifeglusiogald

YARIDEN : VDUNAT LATUDILTS
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Solar Simulator (1A39931809LAID17RE)

Brand / 8¥e : Solar Light
Model / i:u : Xenon Lamp Power Supply Model XPS-300

AFUATDT : TU 3 DIANTLRAUNTLLALTA 55 WITY AULHINTLLNN

\sasTasuaseiing (Solar Simulator) Wuwnaariidnuatefindifion auunsgiu AM 1.5 &9
anunsathluussgndldlumsfinwuasnageuaunsallussuumsinfiundsnusasenfinduaznaaeu

'3 a ¢ & v
WARLEID1NHY L UURU
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Stereo Microscope (naesganssavainesialilasalay)

Brand / 8o : Olympus
Model / qu : SZ61

SO A o a A a <
NANLATDY : BU 3 DIANTLRAUNILEAYIA 55 WITW ALLAINTLENN

wanns : wearudunwanudfdl anundne mnue wazaune Mnuasidesinguaasyiounduidn

'
= 1

Tluiindes viseuaunanauliingidesuasadnanunsadesiuld nsidenlduauegiudnumuezuas

q

feene ATanwuEAiunsld

[

ANA9VYNY : 6.7 (0.67x — 4.5x)

M0g14 : AR Raioend1 15 cm

e : seuuillilanunsaensessuuauiamesiadurinam
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Upright Microscopes (ﬂéjﬁlﬂﬁ]‘amiﬂﬁﬁﬁﬁﬂ Upright System)

Brand / 8o : Olympus
Model / u : BX43

AFWATDT : TU 3 DIANTLRAUNTLLALTA 55 WITYT ALLAINTLNN

wann1s : wadlannvaealluunaaiuliauasazgnsiusiuwadlag condenser lens luaniiiaginnsuu
wiwedng antuaudindingasidudeneingilanmiilvgdu antuazdssieluduaudlndmniie

YENNgAne visinsidenlduasiuegiudanuazuasiieg

(9

ANAIVYNY

=  UMPlan FlI 5x/0.15
=  UMPlan FI 10x/0.3
=  MPlan N 50x/0.75

* MPlan N 100x/0.90
= Plan N 10x/0.25

= Plan N 20x/0.4

= Plan N 40x/0.65

e : ssuuiiaunsndeusessuueonfumesiftetufinam
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X-ray Diffractometer (LA3893ATI¥YNITALIUUVDISIALDNG)

Brand / e : Rigaku
Model / 3u : SmartLab

7RATDY : 1ANTI98UumAlUlaEASUSS d9a.

NANN15Y9U ; 9dEndNNISNSAYIUUYRISELEND Lﬁa%’qﬁlﬁﬂeﬁgﬂmEJawumi(?hathu,ﬁwmﬁmmi
& A ° @ X U a3 ed | = X Y < ~
WeauuTadand lngazrnisianmsideduuvesseddndiyusing q Yuegiuanuluseilouvesans
feg Jayannsiainlivzusuenialassasnmdn vlinvewdn uazanulundnuesansiegns saud
YUAYeIANSUTENOUR1AI0819
wraariilnSeddnase : Cu K-
ANNENIAAY : 1.544 A°

a LY 1 @ a Y a a6 a
YUARIDENS : 1. VOILTIRINUITIU 2. HANUNY way 3. Neazlden
WUANNSASIDIA : Out of plane, In-plane, 5-axis goniometer, Grazing incidence, Texture and pole

figures, Residual stress analysis, In-situ temperature, Rocking curve
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winnan1svauiuuTauily

nangasInenAEnIuiUndinlasuSYy 10U Undin
g luInenazunlumalulag
UuU W.A. 2564
endsulumnalulagnszasuindiainnszus

aardumalulagnszasunaidrinannisaianszls

1. wangnsatudinannil lisuanuiiureuannuauninendy Wetui 27 unsiau w.A.2553

(%
[

2. anuvinede/antu Teeuliinisusudswnilunsaiduds Tuasiiseyu

[

ﬂ%/\‘]ﬁ... XX.../...XXXX...Lﬁ@'§Uﬁ ...... DO QD 9.0,9, 0.0, CH 0 00

3. nangnsusulsannlell Buldiuinfnwgudnisfinw 2564 dawsniaseud 1

U 9

Ynnsfinwn 2564 Wusuly
4. winnalun1suTuugmnly

4.1 elidulusmnanisnnsguvdngassziutudinfnm we. 2558 aiwualinndngns
finsuSuusamangasegeidesnn 9 5 U
4.2 vitelWndngnsilenuiuasiy waneliAnustloviuatndnwiliannsaldluns
Usznaudvnlulagiu
5. asglumsuiudsaunly

5.1 USuusamsiaumanisiseusluusagenu
5.2 YSuugsseazidenvaninauaitunisuseiliunatinfinw
5.3 USuuseanngasidennisnau1e1asd

5.4 NFUTUUTUALULHLTIRARAIN1INTEAUANLSURAYO UNINTIUNANSSEUIINVANGAE
518321 (Curriculum mapping)

(%

5.5 uAlvAesuiesgivivnninnugiuauuluingwazulumalulad 1 518397 fall

5.5.1 10017103 waslulpuriindd1nsuinedansunly
THERMODYNAMICS FOR NANOSCIENCE
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(%

5.6 MavsuUzssesue eI L 3 e el
5.6.1 10017081 @uuun 1
SEMINAR 1
5.6.2 10017082 &uuun 2
SEMINAR 2
5.6.3 10017083 &uuun 3

SEMINAR 3

[y

5.7 msUsulsverazAeiuesedIydonneuulwine ez lumalulad 1 s1givned

5.7.1 10017405 lpssasnsdidnvseinuesian
ELECTRONIC STRUCTURE OF MATERIALS
5.8 MsuiuupmesuesedIvidenniseuuluingwazunlumalulag 3 s1eivinall

5.8.1 10017404 Sngnenaniiui
SURFACE SCIENCE
5.8.2 10017407 ngufjwiiwanivihdmiuienssuTan
ELECTROMAGNETIC THEORY FOR MATERIAL ENGINEERING
5.8.3 10017423 Jandun3diganlenidu
FUNCTIONAL ORGANIC MATERIALS
5.9 msiiuseividenmeduunluineuasulumalulad ¢ sieden fil

5.9.1 10017436 eflanuzvowudsiugauarnisussandls
ADVANCED SOLID STATE CHEMISTRY AND APPLICATIONS
5.9.2 10017437 wiluwaluladdmsugunsaiiniiundsu
NANOTECHNOLOGY FOR ENERGY STORAGE DEVICES
5.9.3 10017438 walulagddatulaznisvieny
EMULSION AND ENCAPSULATION TECHNOLOGY
5.9.4 10017439 Fenssuadoudulniuingn
QUANTUN ELECTROMAGNETIC ENGINEERING
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6. lnssamangnsnienainsusulseuily WeaieuieuiulasEaiaiy wasnaeiunnsgiumangns
seauludindnu we. 2548 ¥INTENINAnyIsnIs Usngaell

szAuUTyyln

WY N WU N1 dansauiynsudadidneBygyiln

IMUIUNUIBNA
a I3
PUINIYN LN - .
s a TAseasrany Taseasnslvg
ASTNTANWISAS
UINIYINYIRNUS laitoenan 36 wheie | kidesnin 36 nlein | kidsenin 36 miiein
NUIAIYIDU*LTBULAY
Tt unuaenin®
1Avduu - 2 nulena 2 vudenn
2 3y iuguniuunly - 12 mhefin 12 mefin
Anewarunly
walulad
3. 3388NN9A1UULU - 6 WULBNA 6 WUIYNA
Anewazunty
walulad
AUIUNUBNATIU 36 36 36
Yo8nin
seaudsgyeyLen
= d' t% a o = o a a e’d' 1 Y a 1
WU 1 uaunsAneliunisidelaeiinsiininendnusnneliiandnuslv
wuu 1.1 fidrdnwdnsamsfinersziudiygnin
IMUIUNUIBNA
a I3
UUINIYN LN A .
s a TAseasrany Taseasnslva
ASTNTAANWISAS

UINIYINYIRNUS laitoenin 48 thedn | kidesnin 48 wiiedn | kidswnin 48 milein
NUIAIIDU LUl
Tt unuenin*
13vduuun - 3 Mein 3 e
2 3y iuguniuunly - 12 mhefin 12 mhefin
Anewazunly
walulad
3.3 ADNNA UL LY - 12 aenn 12 wuhenn
Anearuly
walulad
AUIUNUBNRTIU 48 48 48
fo8anin
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=

wuu 1.2 fidrAnwdnianisAnenseaudBynyies
FMUIUAUBAN
a I3
VAT e - Taseddahu Taseadnalug
N5ENIAANYISNT

PUIMIYINGITNUS | BidesnIn 72 wiiede | ldtpenin 72 miiedn | lidesnin 72 wdieia
NUINIVIDU 1 FUlAY
laidunuiein®
13w dunuwn - 3 MIenn 3 MuIenn
2 3y iuguniuunly - 12 wein 12 wein
Inguwazuily
walulag
33 AN UL - 12 waeha 12 whein
Inguazuily
walulad
uMUeARTINLY 72 72 72
fiaenin
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M1319UsEUBUN1TUSUUTImangasineransavnUndiauazuSuyn e undn

#1139 uINgazu lumalulag

FLAUUTYQYIIN WY N LUU N1

NANgATLAN (W.A.2560)

wangnsuIuUTIW.A.2564)

wianalun1suTulse

10017103wmaslulauninddmsu

10017103 maslulauning

- Wagumasu1es1e3v

IngAEnTUILlY dusuinemansuiluy
3(3-0-6) 3(3-0-6)
THERMODYNAMICS FOR FUNDAMENTAL
NANOSCIENCE THERMODYNAMICS FOR
NANOSCIENCE
10017081 &uuun 1 10017081 @uuu 1 ~WasueSuiesein
1(0-3-2) 1(0-3-2)
SEMINAR 1 SEMINAR 1
10017082 &uuun 2 10017082 &uuun 2 - wWasureSuiesein
1(0-3-2) 1(0-3-2)
SEMINAR 2 SEMINAR 2
10017083 &wuuun 3 10017083 &uuun 3 - wWasureSuiesein
1(0-3-2) 1(0-3-2)
SEMINAR 3 SEMINAR 3
10017404 Ingenansitula 10017404 AneenansiuRa (WAsureSuieseiv
3(3-0-6) 3(3-0-6)

SURFACE SCIENCE

SURFACE SCIENCE

10017405 lassa31adiannse
Unvaadan

3(3-0-6)
ELECTRONIC STRUCTURE OF
MATERIALS

10017405 guflasas1adian
nsolinveadan

3(3-0-6)
ELECTRONIC STRUCTURE
THEORY OF MATERIALS

- URgUT N

“Uagumasuiesieivn

10017407 Mgufjusitvantnii
dmiudmnssuian

3(3-0-6)
ELECTROMAGNETIC THEORY
FOR MATERIAL ENGINEERING

10017407 Nguiusivantnii
dmIVIAINTINTER

3(3-0-6)
ELECTROMAGNETIC THEORY
FOR MATERIAL ENGINEERING

“Uagumasuiesieivn
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angnsLiu (W.A.2560)

nangasuTuUTa(w.A.2564)

wianalun1suiulse

a6 a

10017423 ¥R Bun3digafleidu

3(3-0-6)
FUNCTIONAL ORGANIC
MATERIALS

a6 a

10017423 7anBun3digafleidu

3(3-0-6)
FUNCTIONAL ORGANIC
MATERIALS

“Uagumasuiesieivn

10017436 \nilanurveadeiu
gawaznsUssendld

3(3-0-6)
ADVANCED SOLID STATE
CHEMISTRY AND APPLICATIONS

SLTEE IR LRI RV R

10017437  wiluwmaluladdmsu
gunsalfniAundnu

3(3-0-6)
NANOTECHNOLOGY FOR
ENERGY STORAGE DEVICES

“useAw b

10017438 wAlulagddatuley
nsvievy

3(3-0-6)
EMULSION AND
ENCAPSULATION TECHNOLOGY

“useIv

100174393fnssuAoudulnin
usludn

3(3-0-6)
QUANTUM ELECTROMAGNETIC
ENGINEERING

SUTEER IR LRI RV R
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mMaseuiisunsusulsmangasInemansaindinuazSvyineldndin
anun3vinluinguazuilumalulag

seAUUIYILBN WU 1

ANgATLAN (W.A.2560)

wangnsuTUUTIW.A.2564)

wiakalun1sUTuUse

100171035l launiinda sy

10017103wmaslulauniing

. UdguAas U818

INeFEnIUILY dmsuinenmansuiluy
3(3-0-6) 3(3-0-6)
THERMODYNAMICS FOR FUNDAMENTAL
NANOSCIENCE THERMODYNAMICS FOR
NANOSCIENCE
10017081 @uuun 1 10017081 @uuun 1 (Wasumeiueeiv
1(0-3-2) 1(0-3-2)
SEMINAR 1 SEMINAR 1
10017082 &uuun 2 10017082 duuun 2 “WAsufesueeiv
1(0-3-2) 1(0-3-2)
SEMINAR 2 SEMINAR 2
10017083 &uuun 3 10017083 duuun 3 LWRsureSuieseivn
1(0-3-2) 1(0-3-2)
SEMINAR 3 SEMINAR 3
10017404 Ingenansituia 10017404 g enansiuRa LWRsumeSuieseivn
3(3-0-6) 3(3-0-6)

SURFACE SCIENCE

SURFACE SCIENCE

10017405 laseas1edidnnse
UNUeeian

3(3-0-6)
ELECTRONIC STRUCTURE OF
MATERIALS

10017405 nguflasas1adian
N38lNUeLIan

3(3-0-6)
ELECTRONIC STRUCTURE
THEORY OF MATERIALS

“UdguTe N

‘NI o a a
-UAgUAIDUIYTIEIN

10017407 neefusivantng
AmiUIMINTIUIan

3(3-0-6)
ELECTROMAGNETIC THEORY
FOR MATERIAL ENGINEERING

10017407 vgefusimantni
AmTUIAINTINIAR)

3(3-0-6)
ELECTROMAGNETIC THEORY
FOR MATERIAL ENGINEERING

~UaguA1Ias U818
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angnsLiu (W.A.2560)

nangasuTuUTa(w.A.2564)

wianalun1suiulse

a6 a

10017423 ¥R Bun3digafleidu

3(3-0-6)
FUNCTIONAL ORGANIC
MATERIALS

a6 a

10017423 7anBun3digafleidu

3(3-0-6)
FUNCTIONAL ORGANIC
MATERIALS

“UAaguAasu18s1831

10017436 \nilanurveadeiu
gawaznsUssendld

3(3-0-6)
ADVANCED SOLID STATE
CHEMISTRY AND APPLICATIONS

ML TEE AR RIRLEY

10017437  wiluwmaluladdmsu
gunsalfniAundnu

3(3-0-6)
NANOTECHNOLOGY FOR
ENERGY STORAGE DEVICES

s ln

10017438 walulagddatunay
nsvievy

3(3-0-6)
EMULSION AND
ENCAPSULATION TECHNOLOGY

“usedvtug

100174393fnssuAoudulnin
usludn

3(3-0-6)
QUANTUN ELECTROMAGNETIC
ENGINEERING

MR TEXE AR LiRIRLEY
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Aammiumaluladnssrsunaninummnsaiansedy
iy
Y cesos/wdom(on)
1399 wivianssumsimuvangasssfududindnm

aufiinerdoulumelulagwsyeonindrarnnssls ssdufiumsussyufinsamdngns
Wemannniufinuasndngasuivgnuiindn avnduniviveuasuilumalulad (mdngns
VU nAledod) ialimsiuiiunuiianugnioumneay "ﬂ'ﬂLLFI'Gﬁgﬂﬂmﬁﬂ‘ﬁnm‘iﬁWUWHﬁ'ﬂqm
Fanam Usznoudaeypeansluil

o. femans1d asiy Aduany Usesrunssums

b. MANTI5E ATYAD Suldned NITUMSHNTIARE
o, AT.A93ANA e NITMIHNTAANA
& A5.3nfng gndnsna NSTUNIEVITIRMA
& firemans1nsd s Uing QIVGHEGH NITUAT

. AEAAT19138 A5.3R YU NSINNTT

. 50manT s aiassadde  Avens N35UANT

&, UIprans1Td anuius vdufia ATTUNT

. HRnmansnansed asauntuml  an35ne N33UN1S

vo. fthtmans s as.efdnuel 1Buad N33UNT

0o. HUwManTTE Azl wiviledy NITNNTUBLUAUVIUNT
o, UNANRARM el ddeiavyns
vieil Rausvniidusuly

o w o
A1 84 TUN '\:l AR WA bdbm

O

(Feamans1a73d Av.ayiand a1nduds)
sespBnnsufiemladheuimsivims
UfuANIwuesnTUA

Ref.nolodbls/emoa
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anvuwaluladwssrsundudigummsaianisde
nuusenusalssugunnsin sedundngas

ASSESSMENT RESULTS (PROGRAMME LEVEL)

Anendputlumaluladnszaouindratnngeds

.

Fuit : 21 A 2563

MRV
Fowdngms : I UIn wangasivermanmmindauasyvgauitadin avmuiliineuasuualiad

M v.ian wingasinunmansimindinuasyfugasitudin mvuliieunsulumalulad

fusediu: 1 sevnans1sd as. Suwdu qaiaiaed

2 firemans1and ag. 29 gRuwnena

o

AU o DT

Criteria

Strengths

Areas for Improvement

1, Expected Learning

Outcomes

1. wéingmsn finasiwun ELOs 7
sanArpUIdTiLasWusfiaras
Aniun

2. ELOs weavingrInTeuAgu spedific
uaz generic leaming outcomes

silAiululah pwfesmavesdidnfdauds

1. feveilsidaeulunssuumsinuméngss Auang
awdailusih wdngnaimadutoyeandiidnls
o q Watumlsznounsuiundngnietdls

aweshildgnmouruasediadsi wingasa m3
fivson

1.1 uammeasiBontaingzulunsaing ELOs
(Expected Learning Outcomes at Program Level
38 Program Leamning Outcomes: PLOs) dlels
othals uacTnolas

1.2 ugmawIonanuesh ELOs Aitmusdu fina
deanfasiupuiaImsyesdiidulidudundils
13 ugrsp i donTessewing ELOs doidusaiias
Hushvvesdondun fnouawes

2, wingas ssAvisanUiy ELOs Widsuluefu
wmIFLNTEeu] 3 Aueed Thalland NOF oy
USuu§a (Knowledge, Skills, Application and
Responsibility) TauBansivvun ELOs Aunnsheiy
nmsvAUANA (Educational Level) munsourmal
whiwid dwdunmsdndansinulussinBygnin
(geiu 7) uarlussiuBgaien (seiu 8)

3, ArTTsNTEUIUNsuRLlARlERTwen
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wunsnusduguammsing seiumingas

Criteria

Strengths

Areas for Improvement

specific ua¥ generic leaming outcomes SuiaNTS
. -l o - “
rimun ELOs Mianunsninuazysudiunals

4, MR IMTHEuFes (Benchmarking) wingms
- w ol - - &
fundngmsfiadoiuhnminedeidunas

i - o - -
ssssmadeeififsudsefimmuasiionuas
wiingns uasdymnduoslunmsiann
wingnsrsly

5, ArstieTs Key Employer wie Partner (lne
Asnnma B BRmANUMI BRI AR U84
wani) WedmerudssmaioteRnvhuadiadu
swuunavralag uaathi’nqmﬁmfwwﬁ‘mmﬂi’uﬂ;a
wingamiaTsin

2. Programme
Spedification

1. wnasvdngaiagluziiuy uRe.2 &
fimsuiudgamdngns vnatiul 2555
ufhuadudrgalud 2560

2. nassaudsnuesseiegly
FURUUYER 1AR.3

3. fimswsuwitoyauemdngnslud
nuditdnldideluiuledfvasinendon
uazdiinmeiiounazssanana

1. ldimud udazsedelundngmsiinuanslioya
swasidua (uA.3) adhils uaxlimsimuanans
ﬁuuiﬁmﬂﬁﬁsﬁunmﬂ (Expected Leaming
Outcomes of the Course w3a Course Learning
Outcomes: CLOs) Tanfisiansusediu admls
iilosenn Taiwu ienersrbasBunvesieividag q Tu
wingns

2. Ll Sinmsseuns/msdemstoyaseaznion
vasdarEinlundngasludaiiduladuds (i

infinyvgiToy, fudasy, evsdfiulateundngns,
uasdwhiidasufiin) adls

3. wingas AsRosusafiudesdeansioyn
voswdngrsssundluinduilidaulide Tasaws
nfufmilevsadnndou iWedeslilivommsiinsaiy
ngudnnenniu

3. Programme
Structure and
Content

1. Tnsaadrawdngms (udngnauiulpd
W.A. 2560) Usznausihe 3 wsunsiinen
Amiusiainuazion weil

(1) Vinysy1in went 0 wwy nt Ysenauly
e

ey Aneriivug 36 wiehin
mnaivduun 2 whefin (Wi
wihaiin)

vanwinigmun 12 whein (Bhifu
wihsfin)

ynadvidant 6 whofa (v
wheiin)

(2) Winyrgien wwu 1.1 Ysenovludae
MAETINeiwus 48 whein

1. Ly cLOs 'ﬁfhuun'luunianw%m'lwﬁ’ngm
R EL T ﬁmwaﬂw‘[wﬁumwsm
ELOs ﬁ'ﬁwm'lu‘szﬁ'unﬁ'nqnmsi‘u‘h ifoann Liwy
enasTasdvaneivemnmsivilundngns

2. wingas AasimsamunIuARulR
Constructive Alignment Tnslavzatiidluseiy
5163 Weieluainaudoulsaes FLOs vas
wiéingns, ELOs vasne (wie CLOs), TBmsduunts
asu uazniuszdudileu

3. answansiléivetia Backward Design Tunns
wnuw“ﬁ’n‘qm \iengauan Knowledee, Skills,
Competency ﬁﬂ'ﬂﬁn‘dvéﬁuw#ﬁ'm\"mui wial
fSvummmsnussglusdas ELOs fmevingmstd
ety Sniaitadunmalunsesnuuumiuns

Page 2 of 5
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WU unmnasfine seduviingns

Criterfa

Strengths

Areas for Improvement

Eedusun 3 whefin (sidy
wihefin)

anefmitugne 12 mhofia (bhtu
wieiin)

-wmnsivuden 12 wishin (hiu
wihtiia)

(3) Wggrnen uwy 1.2 Usenouldaw
sardeAveriiwug 72 wihein
v 3 mheia Gy
wihefin)

mnAieRugu 12 whfin (i
wmhein)

wmividient 12 whefin (Wi
wihefin)

FuinAnmesddouliasunmsunts
Anwieliussgaa ELOs Align
fmuald

2, fimsa¥™ Curriculum Mapping a1y
WWTFIUMITOU] 5 fu

3, fimsadrausunsfnvuitel

(1) fihAnwdnSamsfnwsedu
Vygwdemnsadiianmsfnursedy
Vigayn nelussesian 27

(2 geinfinwdnonafinursziy
iyynannsadwdansinussdu
Wygyuen meluszoaan 31

3) fidrfnwndnSamsinunsedy
Vygwdausoduianinuseau
Vygen muluszusioan 5 U

Gouj sanuuuieien Fndountsdeu wasms
UszdlugiSou maonsuaia Curreulum Mapping #
wansrruiilaunusasneinidailug
rsdderes ELOs Avdngmslatmunly

4, Teaching and
Leamning Approach

1. wéingms finmaliBmGounsaoun

WaINWRIe

2. FEmsdanrsdaumsaeuiivingnsia
14 dawadulitidndnundl Life-long
Learning Skill wu msafivse ms
Finsiesingdlfine

1. wingms1 rasfinTsnivunkaswewndtaya
Vsmisinunidmaulufondudiidnl Adotd
Fuvs dialigaeuldwdnmsvSauuameitug ity
nseansuumIBBunIsan uastindnw livsm
Fmadvumsaou susshlvgmsiiduiniluns
Guujvaaiuasrialy

2. pasReTIarmUMEEmsdsumsasuildluusas
fitebimsauiu CLOs Amiunmaiuat
emdonTosuasnsdmalusrudndevss ELOs
mualiluserunsngns TagdmsiSoumsanuillédu
rnfiulilia Quality Learing voagiTou

3, L inanmiarainsnsdouiludi Life-

Page 3 of 5
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WU h AN VRN wﬁwﬁnﬁm

Criteria

Strengths

Areas for Improvement

long Leaming frnanTrinfnAmnesianntuen
Vszaumsaiilafurnmadeunseeulusviviig 4
winfonssuuanwingmaatals wingas AR
fimuminesmaiouirneatinmufnon kA
AT mangas

5. Student
Assessment

6. Academic Staff
Quality

7. Support Staff
Quality

8, Student Quality
and Support

1. dimsdssdiugSndudnnsiuodh s
widuy uazmsdudamsfine

2. wingmsn HnsliiBmsusaiiunadl
VEINRY

3. fimsudalvigfidoulifunswidmsia
uazUssiiuna Tulenasnuastunues
6397 (uAD.3)

4, dmsfnnmprmimhnRmaing
voaioulusswiemsfineluvdngns

1. dnsdmwuninadimsninfinuni
4 g

#nu uazomsurigitenlalaedialy Tu
Guled

2. I maasinusilunisdnidan
unfinendriou

3. 2w quALALiAAY
AruiawihueniTteAnetinug
Tneilnsdaanssendnorsditinm
wastin@nwwaisyoan TIniing
HAomsti Social Media

4, imsushfrsdhineieli
fvinwuazguadndnyumaiide
Tnoiinug

Sumlalal WuRaETI Y

1. laidiaui F5mad
wnzauiviinsGounidousasTduni Gouiues
£L0s ldgnimualilussiunedvuasssiundngns
(CLOs, PLOs) athals iilpsan liiwu widnailonns
Vrzdiuld sufsavssilumsussguanmdoudit

. i) . - T
eanTwasEsuilussiuneivuasssuningns
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