o

nangasUsryIauindin
U 9

=

HAIU1IUTILAN

wﬁﬂgmsﬂ%“uﬂége W.A. 2561

AEANHTATN RS LAS L ST AINYIRE

NIRRT a9 AN



NANFATUSAY1IAR LRI
U 9

N1V NAN

wé’ﬂgmsﬂ%’uﬂ‘gq W.7.2561

ARZANYTATNASWRS U HARINETRY

NMANEIae LT tra

ningrafieeUsuUseilinmuanufurauaniidasguaniznsainsiodinfne

152IAULANYIATNNS ASIT 4/2561 LHBIUT 19 LADWNEILW W.A. 2561

J F, !" )
"j*,!’n\'f‘f'- s \ﬁ\« 13l <5
(FNER919158 A9, 5IUNS ([Be150963)
15281UNTTNNITTUTNARNEIUSZINADLANUTAINHS

TUN 24 LABMNEIN W.F. 2561



a1518Y

wnaadi 1 : Fayanall

—

2
3
4
5
6.
7
8
9

SHAUALINANgRS

NENNANGAT

%'@ﬂ%iyfym@m’mﬁm

AENan

dmumiiefnil 3ennanandngns

TUULLIBINANERS
ADIUNTNIBIMANGATNITRINTDNBUNFATUTEUNAN GRS

AHNEBH TSN WS HAN RS ANTNULAZHIATT N

anEndian1Tasznau FnassiEanisfnen

v A

10. %8 FUNHY UATAMYAINITANEI28981913S{SURABBLNANGAS

11.

NOIUNTANISFLRNTHON

12, AOIRNIT0INILNENWEBN TR NI AT NI UEE9INIRAI9 041 TN T LAY

NANGHT

13, Wangznuande 12.1 uay 12.2 AANITHIUINANgRILazANigddes

AUNUSHITBIENITN

14. prwdinsiunangasanidnaeulname/neisnauresanniv

NH2AN 2 : FBUALRNIZVDINANGAS

1.
2.

USreyn AnNdIATYy uardinqUsraeAraInangms

WN LA LILUS

WNIAN 3 : STUUNISIANISANYI N1SATRUNNS LLmTﬂ'sm%ﬁwmwé’ngm

1.

2.
3.
4.
5.

TTUUNITIANTITANET
ATANINNNTANGAS
NANGATUAZD19 TN DN
pefUsznauAgafUUszauNMT0in AT

HFOMUALAEAT NN L ATI9ITHAS B9HATE

a a 2 4 a
NNIAN 4 : NﬂﬂqiLiﬂuﬁLLﬂzﬂﬂEgVIﬁﬂﬁﬁﬂ’ﬂuLL@zﬂqiﬂ‘33LN‘HN’&

1.
2.

3.

ANTRAUIAANE LA LA BIINANE
MIWEHINaNT3EeuS usazdiu

WNUTILAANN9NT2 I8 AN URATEUNINTIUNANITEEUS §NTEUIWTn

—_

G G ¢ N ¢ NN G\ V)

11
46
46

49
49
54



WNAA 5 : RANLNIT AT UsT kAN AnEn
1. ngsufiaumsenaninosriiunis s funzuum
2. ﬂﬁ:mumﬁmuﬂﬂummﬁmwaﬁqu’éﬂmﬁfﬂﬁﬂm
3. INIANITANFINITANEIRIHNNANGAS
WNIAT 6 : NTTRAMRIABNITSE
1. AN9WBENNITRINSUBI975E M
2. maRmuIAIuasinezIunaonaisd
Waadl 7 : MAIUTLNUANATNNANG RS
1. N1SAAUNIATFIN
TToddin
HNANEA
819158
NANGAT N1938UNTEBY N1TUTTRNY FY

FeEUAYNNITITENS

N o oo A e

BN ANTA1N% (Key Performance Indicators)
vsaaft 8 : nszuIuAnsUszIiuuazSUUmAng RS

1. madssilindasdvinaeasn1Taen

2. maUsnfiumangnsuningan

3. NTUILEUNANTTANHNINNANINYRBYANANGHS

4. NITNUNIUNANITUITLRUUATINIUHHUTUL TS
AANKIN

1. AeTuEaNEMENTTUIdn
FdausRanniznsTNNTUSUUsmangRa

NRIIUVINABINTT NITAUATT 98

SLEEE S U

AnEn s

6. datlsAunnAVEREss N ddasnisAnuITEsUTRRR NS

fnnsfnuen 2559

7. dsznATmdindvnends snianendedecind (3o uuaUfiusinng

WRYBLNLNITANET N19818a71213%7 N155uUleninAnel waznig

P9 i a o/ o/ a
L‘VIS’-J‘LIT’EIHWH‘J?_Iﬂ(ﬂ"il@\‘luﬂﬁﬂ‘isl"l‘i_lm“ﬂ@ﬁﬂ‘isl"l

asMFguiigudaunnsnesEndanangasiiniunangnsusul g

A9 US UL LT LA NFATTEU AN LNUNTTANE AN AU LNWNS

62
63
64

66
66

67
67
68
69
69
70
71

73
73
73
73

74
93
94

183
202

21

233



8. desAunniAnendeiusina ddaanisRensnfesfiuarAniee 241
WnAne Aezldsunisiaue W FsuUsygyi Useniadatnsiodia
Ysznialednsdmdindugs auligyya nistszniailednsees

WATAVIE AT AN W 2550.4.



a [
TR BUAVBINANG RS
nangasUsagyrauundin
Ll 9
AE3e AN

wﬁ'ﬂgmﬂ%“uﬂga W.¢ 2561

%@ﬂmﬁ’uqmuﬁﬂm: NTINNaFasIun  Uaefindvanas

LALAMRSINYIAARNS  ANATTILAN

wnaait 1. Fayanialy
1. sAauAsABNANGAT
ANy : nangeIUSryIa B Undin a3l

mmﬁ@ﬂqw : Doctor of Philosophy Program in Chemistry

2. ﬂ@juwﬁngm - AYNg

3. %'@ﬂ‘%fyfy'lmzmﬂﬁm
awilne - Sedin USwgaufinge e
fode  Uan. (Al
AMmNddngE  : @@ Doctor of Philosophy (Chemistry)

#aga  Ph.D. (Chemistry)
4. Fynan Tt

5. éﬁuqum‘ifmﬁmﬁﬁﬂuﬁaﬂmwﬁngm
wuu 1.1 amsuinAnenfidndanisinessiuy Sy
UL ARTINARDANAN GRS 48 wiaafin
WuU 1.2 AmsuinAnunfidngantsfnenssiulSuane’
FIUIVHIETRTINARDANANGHS 72 ysdagfin
WuU 2.1 dmsuiindAnenfidndanisinenssiuy Sy
TIUIUPHIETARTINARDANANGHT Taitloandn 48 wiaefin
WUU 2.2 AmsuiindAnenfidndantsinenssiuySyeyaes

FIUINVHIETRTINARBANANGHS Tailrndn 72 wvdosfin



6. gﬂuuuwmwé’ngm

6.1 §1JLL1J‘LI

viré'ngm BUU 1.1 WAL 2 1.

viré'ngm BUU 1.2 WAL 2.2

6.2 ANHNT 19

M arenlng

dumangassziutSugnen nanges 3 ¥ uazlfinan
Anunagrann{sifin 6 Tnisfnen
dumangasszsuSugen nanges 4 3 uazlfinan

AnunasinaNan Hifu 8 TnnsAnen

M awnsinusema $lunszuanfondismn nsdavinlasesnenquiiinug aufiinug de

LL@ZL@ﬂﬂ"l‘iﬂ‘izﬂﬂﬂﬂ‘iz‘uQH‘QJ?.T"I(?i"NG'[ UAZNITELUNITNEUNTEUINAET 203753 LAY

203754)

6.3 N1SSULEINANEA
M sinFEnunlng

1
=

M sinAnensnsend (Aaunsadaansniun e i)

6.4 AINIINNBNUNDIUNDTK

o

M {unangmsianizassaanting idnn1sideunissenlagnsg

[ o | o o ;i'
O (Junangassaniuaontiubu

SUUUD2BINTTIN

O sanitei Tnsaantie dugH5ayan

O sanfleriu InegfnunFsusganen 2 sani
6.5 N3 UiUSyyundansanisinun

p=\ o/ o/
NINANGATRNITLBIRDT
M Wiuseyayitesanandrifien
O Wiuseyeyrunnndmmiisanandan

= o | o o dl
nItnAngRIIaNiuaEY

v A s ' a2 @) a ' o
O Wusyayuitesanandenien uasiduusoyaresudazannii

O Biuseyeyiitesanzideides wasduuBeyeynsaniy

O BWuseyayrsnnndmilaanands



7. Nmumwwmmﬁ”ﬂgmsLmzmsﬁmsmmgﬁﬁnﬁuﬁ@umﬁ”ﬂgms
o fnatisruldlunianiafmnund 1 dnn9fnen 2561

® TN iANNTEUNANgRS TWNMTUszENASITl 8/2561 BT 10 nIngIAN

2561

v
o

® anHMAVENAREIAANGRS TWNTUsEENASIT 7/2561 Waduit 21 nangnaN 2561

8. arunianlunIsaLNInANgRsAiABIN TNLATHNATEY

9

MANGATHANHNE DN THNISNY LN AN NUAZHI AT TWATHNINT T AT TZALgANANEN

wigand Butinisfinen 2562

H a o (4
9. a1wfiIN1salsEnau FRAIRIEINISANET

v A

¢ 8191584398/ dnAngamand/ndeIn1e/d1519n19/E MmN Nins I aa U AN TN/

o o

Ensiminddeuazimmn uanniumsenitauniasguazianyu
o TAnumneirina/alinemnenisidy famadl TusaniuBemisasunindguazianyy

® §1989N9NS/ATNDAT

v A

10. &8 ATWIARS u,m:Qm’g&ﬁmsﬁnwwmmmiés}:iuwm%@uﬂﬁ”ﬂgms

Ha-ana AMIANTTANGT (§127), A0, Ussine uazlii 1a2Uszanaa
o T a o <
(FEUAUMUGTIEINTG) NNFINSANE User2u
1. 9f.A5. 938y NIHH m.g. (1AF), ianendedea, 2540

W.U. (1AR), NUTINYIRYFIARTRATUNS, 2533

2. WAL, AzBEIUIR AR | Ph.D. (Chemistry),University of Houston,USA, 2008
.. (Af), sAnendedeelns, 2545

WL, (AT, WnAnenas@eaing, 2542

3. WALAS.378N qm‘[?m&l Ph.D. (Physical Chemistry),University of Leeds,UK, 2000
.. (10f), MansnduBesing, 2537

L. (AT, NNAnenas @i, 2533

11. FAIUNIANITLILRNTITHDY

M Tuaamiiss  aredsuail aoscAngnmand srnananasi@esing

O wanaouiias w6



12. Nmumiﬁﬁmﬂuﬂﬂm'%ﬂmsﬁwm‘ﬁfiﬁtﬁué’imﬁﬁmﬁmsmﬁumsqwLLNuviéi'ngm
12.1. A9TUNITHATBNTARUINATETAY
A0HN190IUATNITRANIATY g RinaaLszmAne Tugasunuimu sy giauasdans
WA RRITUT 12 (W.A.2560 — 2564) 1iugnsfiaaiunisailaninisilasuulaesnesanisa uay

a v A

donleslnddatuaznilsBnanuau Tasanizodedennafeuuamiorssgiaduiiugman
HNNIIRNTTH BRI AraRugsInemanfuazmauladuann @ fiinldgniaimmn
Lﬂ‘iiﬁﬁﬁ@?ﬁﬂﬂ?ﬂﬁiﬁﬁﬁﬁrﬁ@ﬂﬂLﬁwﬂii’]\‘lﬁyul,%ﬁ fn1sudeiuntaimsegiandnadndu uazguuss dana
naznusieinariiue irmsgRanamaaazgania uazdsanlmnanadan Fedmiinradmag
flsunalnedesiinissudnatnanuming TnelFfniassyuussinuassgiauasdanwise
iU 12 (w.61.2560 - 2564) TumandrFyanIniaideimmyasediduguinans n19Wmmd
Anenmaniuazinalulad nsAdauasimun uazudnnssnliduiledandntunisduindounis
W Tunn q Aufioifisdannuamnan innsulsiueessammininansnszuanisugeiinialan
uazn15IINaiuanrnfluglniaenduuis 10 Uszina Tuninues AEC wia Asean Economic
Community sazrintiniaifinamuesnoed waznsl¥nedinquiiuniuinanafienisdosns n1s
wapitnsnuauresiswLiide suflualtinfiesinllgnnzanesanotugUuuuenints
Taeen walaiin feazdmansznulngnsdaiannuasnsalunisutsiumesssmasineungs
AEC sandvtasmalnefiyunnuddsiadida adromanas{E nensiniudainminiamalnlad
FstlyeylazAng (Artificial Intelligence %3a A.L) AlH5uNIWmU at9gamFads ligminunTs
AATMNTTHUAZANAGIUFNY o 2D9FsAN WD RNAMNAIN10 TN TuteTuan sz maTunan e
Uszmaistusziuginauazsziulan deazdonalngnsosiononinissanuuazdnysra sy
ypvtszmalaaianiz lunadoneednanmansuaymalulad dugnszyesnstaeulhummiam

ANSANENYBINIENTWANENBNTRITLTA 12 (W.F1.2560 — 2564)

12.2. AOIRATTINIDBNITWAIR I NAIANUREINUETTH
uananiladannednuasegiaudn TudasssumimursygRauasdannuianAaiiud 12
(W.91.2560 — 2564) Aglafidntsnngniseiniedafiuiinsemindufsaiesegiuniaimuinig
wwsegAaatnsusii Tiur anianisainnsuwdsumadngdeanggentg Insanyaol (aged society)
¥p9U52me e suazdinansznulnenssienian1snan uazn19rfiumIeinuseaNenalszme
Foiunannnadadeyfissy BEluumimmnirssgiauasdanuismAntiuf 12 (w.m.2560 - 2564) f

1% o

= P @ L o i ° @ g o/
ﬂ@mﬁﬂ@ﬂumuquﬂﬂmwmmiwmm Wgﬂu’m"l"ﬂﬂ"lﬂLﬁ%%lqi’lﬁﬂ"lﬂ(ﬂ‘i‘l’lﬂ@@‘Iﬂ@ﬂ\‘lﬂuTHLLNuWGNW‘I

|
1 ¥ -4

A1SANEIVBINTENTNANEIENTRTUA 12 (W.A.2560 - 2564) gNBAIEASH 1 A8 LNFANEAS

WHLIMANERT NTTUIUNITELEUNNTEDN LarN13IAUIEIIUNG URTYNSANERST 3 A8 NBANERT
a 3 o o < a o dl [ o I dl a v o/

NARLATWAHIANAIAN F9099NIS eI aanAdasfiunN1Tudsineaslssma IiaeRNa319AnenIn

nsudeiunslszme uardnsdnannd walulad wazuinnsss sluaymnIsTmLlszAes 1



dsfiu nananiluda nazuawns AEC Minldmussannislinundsnqunatefiunisinalsesnis
fAeans uaziuiladudidnusznamieunatmundnaninnisuteiuenussadmnsei uaz
ANARIY UAEAINETNITA THNNsuT ST assmATAige eduussannianisAsud asansdons
uazTanaTaanil msensuluanauansing nsagdandi uaznnssandatlunguussmenialy

o a o I ! o a o @
TEAUIHATA LLN%?%@UT@TT ﬂﬂqﬁlLﬂuﬁﬁﬂqﬂmLLﬂquLﬂu

13. NANSENUATN F8 12.1 uag 12.2 ﬁ@nﬁiﬁmquﬁ’ngmsummﬂmﬁmﬁmﬁ'uﬁuﬁﬁ@
ABINA1IH
13.1 MSRRUINANG RS
e liaanadasfugnamansauuimu T giaLasdanwism Antud 12 (W.f.2560

~ 2564) WATENBANEATATNUNUARUINITANEI2BINTENTNANEIBNITRTUN 12 (W.A.2560 — 2564)

¥ '3

YNEFNAASN 1 IIAEENTFNARTHMUINANGAT NTEUIUNTIEEUNITAEN UAZNITTAUITURUNR UAS

v 1
! % -4

YNEFNAASH 3 I YNTANEASHARLATAMUIAIAIAN FINTINITENFDAARBINUNITULITHIDY

3

b

Uszina iaaBnaseinaninnisudsineastszmng uazdosdnang walulad wazuinnsss

|
A A o

aduaunsRRLIUsrmand9esin nsimwInangnss e IH FunBeTadiaidfnonnuass
pnnsansan1sutsiulunszuantsaswulasiisanidauazguusai iusziuginiauayszaulan

=

Faufiudsduin wanmiaannsimmamnsiuesdanaduazinszmandhugednuda néngney
dndaslisunasuewdsniofinidannannsatunisdensinennnsuazmaluladfimiin
dnsananansdnasdanudinaFias wazamnsnfnined ihesdannaslnidsnsnnlwmunste
sangnIaaEnaninnasfinauauasfaAEinInITIAN LanANANEAININIFNANENAERS
waznaliladonsszma Suiugmeesidyrasfanganiionn uazrmsgRanaifesuudsd 7

arnsaudeinlEisiusyiugAniauazsziuang

13.2 arafigadiasiunusfanassaniu

andt ananendedesindfil demuazaanuaimfslunindugudnatmaisnis e
dnslarlumiuivinsiunazlssmaenfladiusn Wiunasaran funi 398 uaztnamanpaas
ANVANWALESNYNArINTg WA uRmIiTInIsuarnazgndneund Tnafitndin
whsmAnanda@aclna AeinTiunnsinduen dugads Andn UFUTATHR naimmmangae
Feflunanafenauauesdddsinuazanaysndefanais TneBiganadosfuiusianns
unAnededesfidesntsliniafinen dosErAsnnsuasisndndugs vinnsadaiftenanadiv
Aan1varinisuaninUazlemiuddasidudonson Tasanizedvlsmndnguazasdng
un AN Lo ndniuinfidanndaoasisisouasinus TussAunnsgIuana iiniunts
Wasulaesdirnegiinnna WnarnasAdefias1snefans nl uasuinnsaufianann

inlu sz lamildas unaimmnguaiiastiu Ussmeen® wazaina sanvieasnegannfinuazin



Uszlomibuganndled issdnadwanudinudoazenszdugmnmnisiannisuazesidqsasaniy

aniArnsieUstmeAlugRiniae @ @y uazuiwszme

14. mm@?’uﬁ’uéﬁ’uwﬁngmiﬁuﬁtﬂmafausfuﬂmz/mﬂ%mﬁmlmﬁmﬂ'u

14.1 mwﬁ’uﬁuéﬁmﬂizuquﬁmﬁmﬂaﬂusfuﬂmz/mﬂﬁﬁﬁ/%ﬁnqmﬁu

WHIATUN NTLUINIEN Wunsruaudn ANARUTUREATHY NN
(FLUSANTEUIY | 2BINANGAS Adlareunszu AT
q%7) Transs
(Tos/Tai %)
AgfaAy Tuidl
Aridanty L
NNVNBURANY "

AP NADNUBN

FVVNFBNANTE

AN lASIRENYBIMANGATUUY 2.1 uaz 2.2 52y TvinAnundenBaunszuauien

Tuanundnfiifiendies finmenssunisudmanangnsindiafnenlszarananien

£ < 1A 1 a o as
TWW]'J']NLVIH%@UT@EITNWH 4 LAy 6 NUHIYNA ATNIIAL

14.2 mwﬁ’uﬁuéﬂmﬂizuquﬁmﬁmﬂaﬂusfﬁwﬁnqmﬁuéimmf%ﬂu

AHNIATYN NTLUINTAN
(svyIanITUIY A1 MEEUNTEUUATNTH
F21)
AyiaAy Tuidd nsdiiinAnuiuennangnsaula a1n1sa
AgAan AT IaNIY Tgt aswzdanidaulungzusdanfianarndaaanls
a 2 a A & d%f o8 o & )
A NADNUDNFIVNIEURINE Tl MHIUiUANNTIuTE LB aaY

14.3 A15USHIS9ANTS

msusnsdanisiie 14.1 WegluaansuAnrsevsesenasdfivinen Tnemsneaaudaya

nsvuaAniilasenluusazdl uazdsramwmiudaeulunisamdoweessinfnun i o

NN19U31199AN1988 14.2 (IR LNANTUIHARN THI L UL R T AN ATBINAIAINEIAE (CMU

MIS) Waliinauinisdindeiyarasindnewennangns




1.

nNIAN 2. %@H@Lﬁquﬂﬂx‘lﬂﬁﬂQQi

USrgy1 ANNFIATY LAz IRgUsERIARBINangns

1.1 Usugy

o o A o A = a @ o A o a Aa o
NANGRIUITYIABIUTN F127MF AN LURANGATVIHUNTNRAYARINITNHYINGE

LAZAINAINITD IHN3Ea1E uaznsUszgnd asAnanuiniand egnamuizanuas

&519893 Wan19851989AR NS s uazmBaudanssunsinemaniuaznalulad uas

[ 9/4'4 v o o [ o dl
L‘]J‘LA@‘VIN ﬂ"J"lN‘W‘iﬂNT‘Hﬂ"I‘iWW%Wﬂﬂﬂﬂ"lWﬂﬂ@G]‘LALENJ‘I"IEITG]Wﬂ’]ﬁﬂ’]iLﬁﬂﬂHLLﬂ@@‘W’]\‘l

=

AngFansuazvianulaifieiullasg93amisa

1.2 Taquseasd iNandnnuiudini:

1.

'3

faasuduiimeindsnisuaznisideluenansfifiendas Tnasansnuszendld

fiurmansau o [Hatnemuzas
finszuaumsfsieansiedaiivszuy awmnsaysonnis  segensedannng o
inlgnisadneasseednnni i uazmse winnssn (i

)% ! a

fiaanannnsalunisdesns uaznsvineuiunasausing o asnefiussansam

Al AMBITH 938899 UATATHENTRRDN1TANATIATENNINENAARI LA

1
A a

WiAlLlas  S9NT9N1TSURRTEUARAIANLATRILIAAEN  ARIEaINIAINATNTTNNIN

AneFansLazAlulad

2. Lmuﬁwmﬂ%’uﬂ‘ga

s d' -4 s s 1 L4
MARNTTNBRL LR BUURS NAYNG NANGIW/ AL

a o/ o/ = a o S o =< %
AnsUsudgaangmsyn 5 1 FIUFINAAATNNANITLTLLHY o spumnuReneleInned

g & v Yy o a
QA wpdngnssasmn 5 U Ty Ausznauns uailiTodin

v = UVY o =
fupnftonalaveefliiodin | o HaTHIBIRNANYuaziaGe

LLNZﬂ’]Q:ﬂ’]‘i\fﬂ\‘ﬁu%ﬂ\mm%m ﬂﬁiﬁﬂﬂﬂﬁfﬁ%ﬂﬂﬁﬁﬁﬂﬁﬂ%@
& o Ada
FIHVNIIRIUUNTATINVICINNN LU NSNS

15A15IEINITIEAURIUNER . A
®  FIUIUUNAIMHAFNNA U

15M15IEINITIEAURIUILIR




a @ = ° a 2 Y
KRNIAN 3. 2UUNTITIANTITANYT NT1TATNLKUNTS Llﬂzrﬂiﬂﬂﬁqﬁﬂ@ﬂﬂ@ﬂgﬂi

1. S2UUNISIANTISANE

1.1 92Uy
O szuusned
M szuuninae

ANPNSANEIUNG Hezaznainisinenlideandn 15 fai

O szuumsinenis@nen (Module)

1.2 NMFIAMSANWINIANTITANHINLAY (A1AfATEN)
O favmannsfneifies
M Tuifinnannsfinunfues

1.3 mMaisufssdasfiniussuuninim

a
— NN —

2. NMIANTUNTAING RS
2.1 9% — 1A RASARNMSB UM THEY
O szuunisAnurnaanil
O Tuwasnenis
O wenua1912n13 (329).ennn....
M szuuninia
AMANNSANENT 1 SousiiDuRmnAN Setinan
AANTERnENT 2 dausiFiaunnanny fewgquniay
M Buwamisnanig
O w9120 (329,
[ szuunsiaanisdnun (Module)
O Tuwaansnanig

D HBNLINTIINYNTT (‘53‘]_‘1) ................

2.2 AaNLAraIgLIANET
NANGAT WU 1.1
1. Wduldsnudszniannianandsdeas vy Besnissuadasdinfmnuise wusas

N15ANEN



2. dnFanmaRnunAnemaRsiufiavEefieuyinanaatieanAnui anosuses.
w7 uRzdNuANE AnEEEnTIuaznan REIWeTaYinguR s T
5. posaniAueniitosini ey tunasiiaresrnznsasnaunandnges
NANFAT WU 1.2
1. Wiiluldassznmumiinendeidesdna BosnissuadasidiiAnuase uudaz
AFANEN
2. dnFanmafnunAnemanstadfiavEoifieuyiansantugandnund anesuses.
Tnefidndndudurzaninianaonnangaadausd 3.50 20
5. posaniAueniiltosini ey tunasiiaresrnznsasnaunandnges

NANGAT WUy 2.1

D

1. Wiidulaandszniannidnandedasiny Basnissuasagdifnuisauusday

a

ATANEN

2. @fansRnu AnerransvniadsvEsfisuminenaaivganAnei AN.
o/ dcgl 4 o/ = cil o Aa Y
Fugm9 uasfiuAINg uasdnanwiReawaiasyinaefAnus 7

3. auantiuenwileaniedunasifierasnuznssunisuimsnangns

NANGAST WUU 2.2

1. Waidullandszniaunidnandedasine Basnissuaiasdinfneisaluudasi

a

A9ANEN
2. @FanisRnuningiranstindaniefiauyinainsaniuaasfdnef anesuses.
Tnafdnaiuinazannfenasnnangasaus 3.50 Tull

3. auantuenwilaaniedunasifierasnuznssunisusmsnangns

2.3 HgywraasdnAnuiwsnidin

M aavinuznistEntLisnelszme

[
¥ a

M assiugudinadinenans udoniiifisadesiunisidaansansnden biiaeme

2.4 ﬂ'élﬁg‘l’lé?uﬂ’ﬁﬁ’nﬁuﬂ'ﬁvﬁ@Ltﬁfﬂﬂﬁyﬁﬁ | dimsrfimaassinfnunluia 2.3
M sapusuadasinezdmuniensnslssma sanianun DinAnuntEniunsnessme
TWUNTTUMATIFNNNT  N1TBHUNITREUNTTUIATY 203753 (NNFE1RLATNTI TN
NANEEERSNINAT) ey 203754 (adfuslUsunanasnRamesdnsLeidy

yaasl) sarisiunssauinanEnTf nsdminlasesnufineg uaaufinus



10

FalFAnTzuATIADNIANANI MM 2 519351 [FuAg18391 203753 (NN98uLay

AN ENAVE AN ARSNAT) LaraIeAnn 203754 (adRLasUTuNTNABNRIES

AMSLIATENAT) IReEEsNAHNSaN AN ANYAaWENYIINIsANYI39e

o  a o <
2.5 LLNums‘munﬁnummﬁmLi@miﬁﬂuﬁuizﬂz 5%

Un1sAnea

2561

2562

2563

2564

2565

ANANISANEIN

2 1 2

iy 1.1
oy 1.2
Y 2.1

Wy 2.2

FIUIURNANEITIAIAINI925L

wuy 1.1
wyy 1.2
Wy 2.1

Wuy 2.2

o o ~ ' ° =&
FUUIURNANEITIATAT T NTINITANED

2.6 SUUSTHIUATHINY

1. sneediayasulsznnlunmsansyiuane 3 BusspnAnannans

WAngnasges g TnsdunnangazidaanNiaianIsaua s LUTE NI

Teuilaznnnd
2561 2562 (Ugzd1tunis) 2563 (U5zd1tunis)
I AN} udseaned | sudssaned | sudssaned | sudsswned | sudssansd | Suderangd
WNFIY Rusnald WNRIN Rusna (A WNRI Rusna (A
UNINIUUSWITHATINENAY 53,604,500 23,412,700 56,284,700 | 24,583,300 | 59,099,000 25,812,500
UNINIHNNSEERNNTEDN 317,575,400 67,214,200 | 333,454,200 | 70,574,900 | 350,126,900 74,103,700
SN VAR V‘Llﬁo‘l‘léuﬁ‘mﬂﬁ‘i 679,100 2,176,900 713,100 2,285,700 720,200 2,400,000
UNHITHATE 0 11,564,500 0 12,142,700 0 12,749,900
LAHIHLENIFIAIN AN AN 7,820,000 2,076,700 8,211,000 2,180,500 8,293,100 2,289,600
BRHITHUNITATNUN 0 375,000 0 393,800 0 0
AAUTmMUTITHLAZ R AR N
WHH U TINITRIATHAT 65,770,800 0| 69,059,300 0| 69,749,900 0
ATHUATWEINU
FIH 445,449,800 | 106,820,000 | 467,722,300 | 112,160,900 | 487,989,100 | 117,355,700
ST 552,269,800 579,883,200 579,883,200




1

2. AnlEanssiaia

VANEAT UL 1.1 uay 2.1 (@m3uiiqRiusaymnln) 135, 000 v (napemangms)
NANGAT UUL 1.2 UL 2.2 (

20
i)
~
e
eXle

HyMlU3tynyn93) 230,000 UM (ARBANANEGRAT)

2.7 SEUUNISANKT
L
M wuuguEes
O wunslnariudessfiniiuman
O wounnslnariufdaunsnmuazideadudanan
O wwunslnanedidnnsefindidudendn (E-learning)
O wunslnansdusasiug

O 8w (321 oo

2.8 mMsifinulauntigfn nsruINIrILarnIsaIzIdaNEaRIT NN AR
1. ifuluanudarisdunrangnas@esu ddaanisfneEngeaudinfnen w.e.2559
2. diuliandsznmindindvends  snidnendedasina Bee uwalfiRinisuasu

WAHNSANET nafinaaadr nssulawinAnuiuaznigiftaulawninesfauesindnen

o

TOUARANEA

3. NANFATURLBTINTEA VDY
3.1 nangne
3.1.1 I fin
NANgAsUUY 1.1 9wmiefin s9NRaeAnangns 48 ydaefin
NANFATULY 1.2 91UWMHIeAR 3INARBANANGAT 72 ysdaefiin
WANFASULY 2.1 9uauniiefin sunmseavdngns Bifleendt 48 sdwfe

WANFRTUUL 2.2 Fuaunitefin sannaaavdngns (iesndt 72 wiawfin



12

3.1.2 lnsearanangns
NANGAT WU 1.1 AmsusinAnunfidnSanisaneissauuSygiin
FIMUMEIAAN FINARDANANYAS 48  wianfin
. Useyeyrlinus
203898  Aufinub 48 wiaafin
2. fiANgsHN193EINTS Usznaudiag
1. sindnundasdindandmmnadinaonsrezeainiainunaudnSendnges
2. vinAnendiasinaenanunsiinitvEadmiaanasmuiines ufiuss
Annawneitiiufisensuliannin egtioy 1 g
5. naemauEfinusviedmiseasranunEiinsisunameund  vdessisios
F5unsmausweunslunnsansssiuwwfodnetion 2 Bes Tagadtian 1
GasiifterinAnuudousn dosadlugiuiiays 1S, Scopus, Web of Science 7ip
Pubmed waaienaniUnsEafn5ins
4. JNANEIADITIENIUNANITANYIRINULUTIEIMUNRIDITUARTNEIAYYNATA
nnafnEnlagituAiuTeUY9LTE s IuNTINNNT TR ANENL9Ta N AnlTILAS
TNV UTAATNY1ALYNAIANITANET
A. nszUANAITT Ui inse ax
1. andenloeneiofiningdy AEIRNLTENA
2. pwidauluressnninn inAnudesamudeunsruaAmiginuas i 7l
- 203753 (NN981HLALNITEUNNINYIFANEA TN AR
- 203754 (aaRuazlauNTNABNAUADIAMSLIUATENLAT)
- 203791 (FNNWTUARAFRNEIMILAR 1)
- 203792 (ANNWTUFAAANHINNAT 2)
- 203891 (AuNUTTinAnNEmMIAH 3)
3. MINBUIAAUANIR
1. sinAnudesrnnsaeudnguasTRFeiuiunaiuasdanguiReUssfiuany
wEBNLAANAAnINe R ANEaun A9 n T AnLS
2. vnfnuniiaeulino fansasuntalFan 1 At Tnedesdudiseseasulnd niasey
wiidnsasaauWiasaiunetl 1 mensfnendalUiueannsasuasausn
5. inAnuiiaeuliiumsaninauETR  AnzngTnITUEMaNAngRlTAaAnE

Uszaranedmenafansen WleuduinAneissduysyaynld



13

NANGNT WU 1.2 AnsusinfnunfidndanisaneiseauUIyyes
I FINARBANANYAS 72 Wdanfia
. USYY T HNUE
203897 AL NS 72 ysdefia

2. filanssunIeigInis Usenauday

° @ o

1. dNANEIFIdNT NN NATIARBATEEZIIAINTANENIUANTINANGAS

k1l
1

2. tinAnudinaenaUnEiintvEasumisraonasaEfinus Tufias
Arnnarwngnaiiifisansu et ageties 1 Ea
5. nasnqEiinnsvidadnmilensnuiins [F5unnameund vinodnsinslisunsg
aoUSUTHINeUNs TS5 AU Ragatine 3 Bas Tngagnatios 2 Beisl
favinAnunfiudeusn dasadlugimiiaya IS, Scopus, Web of Science %3a Pubmed
nsadayansinsniednsing
4. JNANEIADITIENIUNANITANYIRINULLTIEIMUNRIBITUARTNEIAYYNATA
A15AnE1 TnenIuANivya U9l s RN TTNN1TT AR ANEIUT e A LAY
FIWTNEITUARTNE1ALYNNIANITANED
A. NSTUINBTRINTURUILAnaT A
1. sudanlrrsandfindnends AEIFNUTZINA
2. puidenlarasannninn dinAnendiasamanideunsrunAniug ez duan i
- 203753 (NMFETHLAZN1TR YU NINEIFATITRINIIAT)
_ 203754 (@afuarlUsuNIAaNRwBSE NS UIATENIAR)
- 203791 (AuNUIUFARFNE VAN 1)
- 203792 (AHNUTFARRNEIVINAN 2)
- 203891 (RNNUIUUAAANEIMNAR 3)
- 203892 (FNNHTUARANLINIAN 4)
3. MINBUIAAMUANIH
1. vinAnwerfassaudannanigeiiiuniadunmdinquiiiolasfinanunsen
uazAMHEENTaLReR AV IaualaTsEnnETinTs
2. vinAnunfiaeulinm favdaeuufialaen 1 ase Tnadestussaaasaudmsl nns
apuuiFaesraLiiaSeauniet 1 mansAnundalliuarnnisseuasausn
5. inAnuitaaulsnsaaudannatR AnLnITHMTLEMIATANgA TR AnEY

Uszanandrnenafasaniledwinfneiseiuysy gy n (s



14

wangms wuy 2.1 dmsusinAnunfidsnieanisinunszautiygyiin

FIHIUNUILAR FINARDANANG AT Tidaandn 48 wuagfin
fl. NSTUINIT TN Tidaandn 12 Wxasfia
1. AvuadT seiuTudinfnen Taivlosndn 12 widnefin
11 nszuadmluaedseniy Tiitlosndn 8 dsfin

111 nezuauienisey 2 wivnefin

203891  ANNWIUMAAANHIM AR 3 1 i

203892  ANNWIIUARFANWININAN 4 1 i

1.1.2 NTzUIUIEIADN Titlaandn 6 MuIsfin

= =y ! dy = a o/ o/ o
TﬂﬂL@@ﬂ@"lﬂﬂ‘izuf}uQﬁWW@Tﬂu ‘Vi‘i@@’]ﬂﬂ‘iz‘uQHQ%un‘izﬂuumsﬂ@ﬁﬂ‘iﬂ"l

Fafingandznadl (203) AimmrnITuAIsUENEIREHnIseasdnAnEl

Winzey

203701 wiaendunetea 2 yagiin
203704  \ANARSTUTITIINYRA 2 yagiin
203705  NFAATIEABINgNEIAT 2 ysdwefin
203707  nstiszlemsianndngAudumnad 3 ysdwefin
203708  n1aEIATIERIALYE 3 ysdwefin
205709 miuninsalntimiondaunddiugs 3 ysdwefin
203712 WusziAf 3 yagiin
203713 UfjfiReuaznalnnieefiumiatd 3 yagiin
203714 AaNsaUsNNaAieiiuyad 3 yagiin
203715 Adveanninsalnibunafiefiumad 3 yaefin
203716 \AHKANUULUTIYNY 3 ysdwefin
203719  \alv9danailuviad 3 ysdwefin
203721  UUNAAARIBIAT 3 ysdwfin
203722 ARUNRANEASIAT 3 ysdwefin
203723 Afl (Wi 2 ywdaefin
205725 AfAeanenfuLaZAUAY 3 yagiin
203726 ARy SuaTiAlnNTueSed 2 yiagiin
203732 9AATIZINe Nin 3 vidanfin
203734 msaaszimnaeilaedslasinlnne i 3 ysdwefin
203735  nFlATIEiRImauaTlanaging 3 ysdwefin
203736  asvdrdtyueiifason 3 asfie
203739 n1aATIEIIaLARiugY 3 ysdwefin



203741

203743
203745
203749
203750
203751

203752
203753
203754

203775
203803
203804
203805
203806
203807
203812

203814

203821

203824
203825

203826
203827
203828

203829

203831

203833

203835

203838

203841

15

wenEuad
Lo (s iAnen
walang s
ad a o p=)
ABN15ILNNTILAN
LARALATIZHAN N RIBIAR DN
WAHADNAILABS
a & a < A A a s Py
ANNTENNTVDILATEIHDAATIZIN AN
NMTBIRBARZNISDUUN NG TIFINASNTILAN
adduarllunINAINRAESAINSLNATE
=

UAN[TEY
AR IRNE RLRNIZL AL AN AVDINDRLNDS
AHD3 laLAT LAY NITAILAT T aaNNIAT

p= an o/ -4
WWRBNANTUSTNDUNAIETNUS
LAHAZDIR
Tavzaasun uungudsuluduadaangnyd
WAHBWNETARNA
Al aaasAmg

=} a =94
it landuyiae
LAHAIDNFN
NANATARSLAN
Usingnisolidsluanavingnmans
NOANDS
OANAFAEASIZINTRA
awnlnsalndizelaana
NSAILATIZALAZNTTHIANH DISLANTE
ADINDALNES
ANUTRYDINDRLNBSLAZNISNANDL
LA lHLHENS
aulnlnsalninienisipsnsiiugs

- . add e
N3RS AR AED9IN
ANTUANINSIR
WIATANISAASIZTH RIS UNITRIRNT D
AR A L G A ENGE AN

Tnmnni9@sgauad

LSRN CREN G\ BN G\ B \C B N G BN G N €

A A A A A AN NN ;e

(G NG\ O RN

aaetkalal
nHsfin
NIl
nHsfin
Hsfin
itk
aaetkalal
ZAptkala]

Muaufin

Hsfin
Hsfin
Hsfin
aaetkalal
aetkalal
aaetkala)
ittt
Hsfin
nHsfin
Hsfin

e fin

Muaufin
Muaufin

Muaufin
e fia
Wi fin
e fin
Muaufin

Muaufin

e fia



16

203842 Fpflvediowad 3 wdnefin

203844  FpRuaINIARIAREN 3 wdaefia

203851  MEAVIAILINAENLATNITIATIZAENGTANAN 3 Waefn

203879  MAHAEANNIIVINAN 2 wefia

203889  VindalAanaTINNIAN 3 wdaefie

1.2 N9YUINATIUBNAITIEURNIL (§15) Tdu 4 wdieda
1.2.1 N9TUINATILIAL HH

1.2.2 NvuUATIaen (618) Tidw 4 wdaeda

Tnal¥idanB3aunayuantn uananfiifaadas AAmenTsninITu3nIs

o o a o a % & 3 dy L% |
wangasUmdiarnE1szaae A iasiueey ieimmindnen (s
= = a =
ABNIINNHIANTEUIFIUANFNITIBTURINIE FINITORDNINNNHIA

ATeuA uaedranag (1.1.2) T

2. NTEUINITITEAULI Y YFF TGS Tid
U
2. UsgysyrHlnus 36 wiqgfin
203899  AufnwuE 36 vidoafin

A. NeTUNIET IR Lms Anszan
1. awidenliesinfaavends AEENLTENA
2. sudenlavasanuiin Taidl
IfianssunIsizns Usenausig .

1. SnANEIH DI AUD NN AN AN AT UBATTIATe T RanAdeaTUIATY K
ALY AL NTTNNNSTIUE NI AU ANuS FaAmznTannsLEnIaTAngaS
tindinAnuntazdnanain ametunianisinendl 1 sastinmsfnenusn

2. TinfnudaadindendiaunasinaanTzeznaimsAnEnauduSandngas

5. inAnendiasinaenanunsiinitvaadamieanasmuiines ufiuss
Amnnawndnfinfsessulianendm atnsies 1 E09

4. wasmnEiinsdodanilnsnuifnsisunamauns winadnilanFunns
pausulimsunatunnsmsssimnmfesneios 1 Bas Tugmidioya 1S, Scopus,
Web of Science vda Pubmed lnsfiarinAnufhdousn wisfleyavsiinavie
ansUns

9. MINBUIRARANIF

1. viAnuazdassaudannmniRgeiiiuniaiiunmdinquiiossfinanenien

uazAMHEENTaLReR AV IauelaTsEnETings

2. dnfnufaaultn favsaauuddaldan 1 a5 lredasduadasaaaaning nng

Yy v o @ Y o/ o &
Z\Tﬂ‘i_lLLﬂWQ@ﬂQN@UTﬂLNﬁ@ﬁMﬂ’]H%«A 1 .ﬂ"lﬂﬂ’]ﬁﬁﬂw"lﬂﬂrﬂuumﬂﬂ’ﬁﬂﬂuﬂ’i\‘iLLﬁﬂ



17

3. snAnufiaeunIunTeeUIARMENTR AtNITNNITUIIIIRANgATTTIRRNEN

Usrananairieafansen Wilewdwinfnenssdudsy gy nla

Wangas wuu 2.2 fmsudnAneafiduiantsfnussaud3ygyes

FIMIWAHILAAN FINARDANANY AT Taiviaenan 72 wdaafia
. NSTUIHIT NI Taiviaenan 24 wuagfa
1. ngzuain seAuTfinAnen Titipandn 24 wdosfie
11 nTzuadT a2 Branie Titipandn 18 wiqafin
111 N9TUINITNAL 4 wosfie
203791  ANNUIUFARFNLININAT 1 1 vdosfia

203792  AHNUNIUARRNEIVINAN 2 1 vidosfia

203891  AuNUNIUARANEIVNAN 3 1 vidosfia

203892 AHNWNIUARRNEIVINAN 4 1 vidosfia

112 nszuaidgTNAUAen Tiitlosndn 6 Wdgfn

(2
=

Tmm?mﬂmﬂﬂﬁ:muﬁmmmu

Y
= o o/

203708 N1FRIATIEAETBUNZETUYS 3 wdaefin
203714 ANsaUNaLATeluvad 3 ndaefin
203721 RUUNAAARIBIAT 3 ndaefin
203736 anavanAtyluAiAAaen 3 widagfie
203739 N1alATITINISLARTg 3 ndaefin
203743 taulwianen 3 maedie
203749 A5N199nNTLAT 4 e
203807 ARAUNZEIARNA 3 vosfin
203812 \pillAaasaudu 3 vidosfin
203821 LANAIBUAN 3 vosfin
1.1.3 N3zuaTILaan Tstaandn 8 vqafin

Tagidanannnazuauini dia 1.1.2 wsanszuludzsa Wi wiaainngsunm
Agnfida i ludsinauidsed (203) AnniznssnnisfiuEnennufAnus

o/ =3 cﬂl ° ! Y a o cil ¥ L
raanAnEWivtey Wes Ugrnnuaamgauewiaefiitiumn

203701 ailaendmnaEes 2 wiefin
203704 \AdKARSMIIBTTHER 2 ysdefin
203705 nMFAATIEABINgnEIAN 2 ydogfin
203707 nnstUsrlemianndngAuBunEd 3 yidogfin
205709 miunlnsalniintondaurddiug 3 yidogfin



203712
203713
203715
203716
203719
203722
203723
203725
203726
203732
203734
203735
203741
203745
203750
203751
203752
203753
203754

203775
203803
203804
203805
203806
203814
203824
203825
203826
203827
203828

203829
203831

18

NUFLLAN
ﬁﬁﬁ%ﬂﬂu@:ﬂ@ﬁﬂwﬂq@ﬁuw%ﬁ
Avaninaalintuadeiunad

=} =&
WWRNANLULLS988

= o a A o
SN R L
FAUNAFFAS AN
LA oA

=% 4 cgj a
LANADRADYALAZNURD

A =} 4 a o o/ o/
WARRAILARYSLAZAN NN UASIR
AN93LATIEINS AN
ATAATsiNAilaeas lpsunlnng
ATATIEieNSuAREHmINYRAR
W NEBUAT
iAflaaglilafin
LARALATIHNRIBLIARDH
WAHADNAILABS
a & a s = A a s Py
FannsafindueaAsasiadmszsiniai

1 =} a '3 =}
NM9BIULAZNIT DLW NAINYIFIF RSN AT
AR UTUNTNADNRNADS RN UIATE
=

AN
ASNIANERELANTZ LAZANURVBINDALNDS
Aea3 lalATLarNITRIATIS D aHNIAS
LARABIFTITUSLNBUMNAIITNRE
WARAZBA
Tanzaasunluunaudsiudunaddangnsi

= a S o
VR LaNB U

NANFNERSLAN

Usingniselidsluanabidnenrmaninedmes

AUANAFNEASITIN TR
awnlnsalndizdeluana
NNTAILATILAUAZNITHIANHUZIANY
AAINDALNDS
ANTRTBINERINDS LA NTNARAL

LA lHLHENS

D D A A DD AN N DND DD 8

DDA WD DD DD DD WX,

i
nHsfin
Hsfin
Hsfin
Hsfin
aetkalal
aetkalal
aaetkalal
aaetkalal
Hsfin
Hsfin
Hsfin
ysfin
nHasfe
i
e
aetkalal
nHsfin

Wi fin

Hsfin
itk
skl
e
aetkalal
nHsfin
nHsfin
Hsfin
Hsfin
aaetkalal

Muaufin

Niufia

Wi fin



19

v

203833 AN INaalNTINnN19aATIETuas 3 dnefn

Y

Wi fin

6]

203835 N199LATIZANINARTINYITBIAUANNUANTNSIA
203838 WIARANISIATIZARMTUNITNIRNERSANTE 2 WHIgfn
PENANLAILAE T ATIAEN

203841 In#u1n193sEaiad WHAYAn

203842 FARNUBEDLTAR WY

203844 ZFaiapINsIAaondan WHYAR

!
v A A

203879 ¥ada7IADNETININLAN WHQYAn

3
3
3
203851 AWANYNRIUIARDHILAZNNTIATIAEIIANEN 3 ssdagfn
2
3
6

203889 ¥ndiafIlAnNaTININIAR N

1.2 N9EUINATIUBNAITTRTURINIL (1) Toifiu N
1.2.1 AgzuREtaAy Tid

1.2.2 nNazuarIaan (18) Tiifiu 6 wdsfin

Tnadendounszundmiusmiifaadies  Arnznssunisudmandngns
JoufinfnenUszenannien ipaudineey yasvnninAnun lidenan
NHIPNTEUINIIIUBNEIATURNIE  FINITaLRBNIINMNIANTEUWIN Tl
FRETURNTE (1.1.2 waysvEe 1.1.3) (§

2. ﬂizmuﬁmﬁ:ﬁuﬂ%iymmﬁy/mp g

2. USeYey1inus
203898 fEHNUS 48 wiaefin
A. NSEUINBTR TR A nsz AN
1. anSewulvaaiodisingnds AN TN
2. mndenlurasaneiinn sl
IRINTTNNITINIS Usenaunae .

1. SNANEISa AN NI AN UAAINTEUAATTIAN59 AEAARBITLNTWASE HIWATTH
FrraLYesAMLNITNIITIUE NI EFANUS soatznTanIsuaIadngs
ToudinRnunszananaden nelunianisfinend 1 vasdinisfnenusn

2. tinfnudinadindandimnmnasinaensezaanisAnenaudusandngns

5. tinAnEdsinaunHaIUnE ISR dAT R I A E RS TuTi s
Arnnsrwnsnaniifisensu st ageties 1 Ge

4. wasmaeRinusvEadnmileosuitnuslisuniamweund  wieadnsiealisunis
moUsul e uns I sEssER U Retetien 2 Eas Tnasdnetiny 1 Eedidde
sindnufingousn Fevadluguiiona 11, Scopus, Web of Science 138 Pubmed n3ad

DUANBIRINIBANT RS



20

9. MINBUIAAUANLR
1. vinAnunasfiesaauinguanifigesniuniaiuniudinguitedssl@uanunianuas
mmmmﬁﬂLﬁﬂﬁﬁw%muﬁmvﬁwawﬁﬁwuﬁ
2. vinfnufiaaulnig Sansaeunddaldan 1 ase Inadastiuasasuarauing nneseau
Yy v v & Y o o &
ufigndasaauliiadafunislu 1 nantsAnunda [UEuaInnIsaauASILEn
3. WnAnefigeulimnsasLInAmENTR  AtENITHNITUENIIRANg AT AIRANEN

Uszaranedmenafansen WleuduinAneissduysyaynld

Type 1.1 : For student with Master’s Degree

Degree Requirements 48 credits
A. Thesis
203898 Doctoral Thesis 48 credits

B. Academic Activities

1. A student has to attend seminar every semester throughout the program.

2. A student must present his/her work from his/her doctoral thesis at least once in a
well-acknowledged international conference.

3. There must be at least two articles which are relevant to a student’s thesis published
or accepted for publication in well-acknowledged international journals, one of which
must be indexed in either ISI, Scopus, Web of Science or Pubmed database with the
student as the first author, or supplanted by a patent or a petty patent which is
already granted with a patent or petty patent number.

4. A thesis progress report with an approval of the Chairman of the Graduate Study
Committee must be submitted to the Graduate School every semester.

C. Non-credit Courses
1. Requirement of the Graduate School A foreign language
2. Requirement of the program The following courses must be enrolled and
granted the Satisfory (S) grade.

- 203753 (Scientific Reading and Writing in Chemistry)
- 203754 (Statistics and Computer Programs for Chemical Research)
- 203791 (Graduate Seminar in Chemistry 1)
- 203792 (Graduate Seminar in Chemistry 2)

- 203891 (Graduate Seminar in Chemistry 3)
D. Qualifying Exmination

1. A student must pass a qualifying examination which is conducted in English to

evaluate his/her competency prior to proceeding with a thesis proposal.
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2. A student may re-take a qualifying examination if he/she fails the first time, but it
must be completed within the following regular semester.

3. If a student is not qualified conforming to a qualifying examination, he/she may be
transferred to Master’s Degree upon an approval of the Graduate Program

Administrative Committee.

Type 1.2 : For student with Bachelor’s Degree

Degree Requirements 72 credits
A. Thesis
203897 Doctoral Thesis 72 credits

B. Academic Activities

1. A student has to attend seminar every semester throughout the program.

2. A student must present his/her work from his/her doctoral thesis at least once in a
well-acknowledged international conference.

3. There must be at least 3 articles which are relevant to a student’s thesis published
or accepted for publication in well-acknowledged international journals, 2 of which
must be indexed in either ISI, Scopus, Web of Science or Pubmed database with the
student as the first author, or supplanted by a patent or a petty patent.

4. A thesis progress report with an approval of the Chairman of the Graduate Study
Committee must be submitted to the Graduate School every semester.

C. Non-credit Courses
1. Requirement of the Graduate School A foreign language
2. Requirement of the program The following courses must be enrolled and
granted the Satisfory (S) grade.

- 203753 (Scientific Reading and Writing in Chemistry)
- 203754 (Statistics and Computer Programs for Chemical Research)
- 203791 (Graduate Seminar in Chemistry 1)
- 203792 (Graduate Seminar in Chemistry 2)
- 203891 (Graduate Seminar in Chemistry 3)

- 203892 (Graduate Seminar in Chemistry 4)

D. Qualifying Exmination
1. A student must pass a qualifying examination which is conducted in English to
evaluate his/her competency prior to proceeding with a thesis proposal.
2. A student may re-take a qualifying examination if he/she fails the first time, but it

must be completed within the following regular semester.
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3. If a student is not qualified conforming to a qualifying examination, he/she may be
transferred to Master’s Degree upon an approval of the Graduate Program

Administrative Committee.

Type 2.1 : For student with Master’s Degree

Degree Requirements a minimum of 48 credits
A. Course work a minimum of 12 credits
1. Graduate Courses a minimum of 12 credits

1.1 Field of Specialization a minimum of 8 credits

1.1.1 Required courses 2 credits

203891 Graduate Seminar in Chemistry 3 1 credit

203892 Graduate Seminar in Chemistry 4 1 credit

1.1.2 Elective courses a minimum of 5 credits

Elective courses are the courses enlisted below and any other graduate

courses in chemistry (203) which have been approved by the thesis advisory

committee.

203701 Combinatorial Chemistry 2 credits
203704 Natural Products Chemistry 2 credits
203705 Phytochemical Analysis 2 credits
203707 The Uses of Organic Raw Materials 3 credits
203708 Advanced Organic Synthesis 3 credits
203709 Advanced Organic Spectroscopy 3 credits
203712 Chemical Bonding 3 credits
203713  Inorganic Reactions and Mechanisms 3 credits
203714 Comprehensive Inorganic Chemistry 3 credits
203715 Spectroscopic Methods in Inorganic Chemistry 3 credits
203716 Descriptive Crystal Chemistry 3 credits
203719 Chemistry of Inorganic Materials 3 credits
203721 Chemical Thermodynamics 3 credits
203722 Chemical Kinetics 3 credits
203723  Electrochemistry 2 credits
203725 Colloid and Surface Chemistry 3 credits
203726 Nuclear and Radiochemistry 2 credits
203732 Electroanalysis 3 credits



203734
203735
203736
203739
203741

203743
203745
203749
203750
203751

203752
203753
203754

203775
203803
203804
203805
203806
203807
203812
203814
203821
203824
203825
203826
203827
203828
203829
203831
203833
203835
203838
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Chemical Analysis by Chromatographic Methods
Analysis of Foods and Nutraceuticals
Essence in Analytical Chemistry
Advanced Chemical Analysis

Plant Biochemistry
Enzymology

Protein Chemistry
Research Methods in Biochemistry
Environmental Analytical Chemistry
Computational Chemistry

Electronics of Analytical Instruments for Chemistry
Scientific Reading and Writing in Chemistry
Statistics and Computer Programs for Chemical
Research

Polymer Characterisation and Properties
Stereochemistry and Asymmetric Synthesis
Chemistry of Heterocyclic Compounds

Green Chemistry

Organotransition Metals in Organic Synthesis
Physical Organic Chemistry

Coordination Chemistry

Organometallic Chemistry

Quantum Chemistry

Chemical Crystallography

Molecular Phenomena in Polymer Science
Statistical Thermodynamics

Molecular Spectroscopy

Polymer Synthesis and Characterisation
Polymer Properties and Testing

Chemometrics

Advanced Analytical Spectroscopy

Chemical Analysis Involving Radioactivity
Analytical Techniques for Surface and Structural

Characterization
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203841 Biochemical Aspects of Nutrition 3 credits
203842 Biochemistry of Membranes 3 credits
203844 Biochemistry of Nucleic Acids 3 credits
203851 Environmental Toxicology and Residue Analysis 3 credits
203879 Selected Topics in Chemistry 2 credits
203889 Selected Topics in Chemistry 3 credits
1.2 Other courses (if any) a maximum of 4 credits
1.2.1 Required courses none
1.2.2 Elective courses (if any) a maximum of 4 credits

Elective courses are any graduate courses beside chemistry, and relevant to
a student’s thesis research. with approval of the graduate program
administrative committee.
Note: if a student does not want to choose any other elective course, a
student may choose any course from elective courses (1.1.2).
2. Advanced Undergraduate Courses none
B. Thesis
203899 Doctoral Thesis 36 credits
C. Non-credit Courses
1. Graduate School requirement a foreign language
2. Program requirement none
D. Academic activities

1. A student has to submit his/her study plan with an approval of his/her his/her
Thesis Advisory Committee to the Graduate Program Administrative Committee
within the first semester of her enroliment.

2. A student has to attend seminar every semester throughout the program.

3. A student must present his/her work from his/her doctoral thesis at least once in a
well-acknowledged international conference.

4. There must be at least 1 article relevant to a student’s thesis published or accepted
for publication in an international journal indexed in either ISI, Scopus, Web of Science
or Pubmed database with the student as the first author, or supplanted by a patent
or a petty patent.

E. Qualifying Examination

1. A student must pass a qualifying examination which is conducted in English to

evaluate his/her competency prior to proceeding with a thesis proposal.
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2. A student may re-take a qualifying examination if he/she fails the first time, but it
must be completed within the following regular semester.
3. If a student is not qualified conforming to a qualifying examination, he/she may be

transferred to Master’s Degree upon an approval of the Graduate Program

Administrative Committee.

Type 2.2 : For student with Bachelor’s Degree

Degree Requirements a minimum of 72  credits
A. Coursework a minimum of 24 credits

1. Graduate Courses a minimum of 24 credits

1.1 Field of specialization a minimum of 18  credits

1.1.1 Required courses 4 credits

203791 Graduate Seminar in Chemistry 1 1 credit

203792 Graduate Seminar in Chemistry 2 1 credit

203891 Graduate Seminar in Chemistry 3 1 credit

203892 Graduate Seminar in Chemistry 4 1 credit
1.1.2 Compulsory elective courses a minimum of 6  credits

A student must select courses from the following list:

203708 Advanced Organic Synthesis 3 credits
203714 Comprehensive Inorganic Chemistry 3 credits
203721 Chemical Thermodynamics 3 credits
203736 Essence in Analytical Chemistry 3 credits
203739 Advanced Chemical Analysis 3 credits
203743 Enzymology 3 credits
203749 Research Methods in Biochemistry 4 credits
203807 Physical Organic Chemistry 3 credits
203812 Coordination Chemistry 3 credits
203821 Quantum Chemistry 3 credits
1.1.3 Elective courses a minimum of 8 credits

Elective courses are any graduate courses from the list below, or those enlisted
in session 1.1.2, or any other graduate courses in chemistry (203) with approval
of the thesis advisory committee.

203701 Combinatorial Chemistry 2 credits

203704 Natural Products Chemistry 2 credits



203705
203707
203709
203712
203713
203715
203716
203719
203722
203723
203725
203726
203732
203734

203735
203741
203745
203750
203751
203752

203753
203754

203775
203803
203804
203805
203806
203814
203824
203825
203826
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Phytochemical Analysis

The Uses of Organic Raw Materials
Advanced Organic Spectroscopy
Chemical Bonding

Inorganic Reactions and Mechanisms

Spectrosocpic Methods in Inorganic Chemistry

Descriptive Crystal Chemistry
Chemistry of Inorganic Materials
Chemical Kinetics

Electrochemistry

Colloid and Surface Chemistry

Nuclear and Radiochemistry
Electroanalysis

Chemical Analysis by Chromatographic
Methods

Analysis of Foods and Nutraceuticals
Plant Biochemistry

Protein Chemistry

Environmental Analytical Chemistry
Computational Chemistry

Electronics of Analytical Instruments for

Chemistry

Scientific Reading and Writing in Chemistry

Statistics and Computer Programs for Chemical

Research

Polymer Characterisation and Properties

Stereochemistry and Asymmetric Synthesis

Chemistry of Heterocyclic Compounds

Green Chemistry

Organotransition Metals in Organic Synthesis

Organometallic Chemistry

Chemical Crystallography

Molecular Phenomena in Polymer Science

Statistical Thermodynamics
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203827 Molecular Spectroscopy 2 credits
203828 Polymer Synthesis and Characterisation 3 credits
203829 Polymer Properties and Testing 3 credits
203831  Chemometrics 2 credits
203833 Advanced Analytical Spectroscopy 3 credits
203835 Chemical Analysis Involving Radioactivity 3 credits
203838 Analytical Techniques for Surface and 2 credits
Structural Characterization
203841 Biochemical Aspects of Nutrition 3 credits
203842 Biochemistry of Membranes 3 credits
203844 Biochemistry of Nucleic Acids 3 credits
203851 Environmental Toxicology and Residue Analysis 3 credits
203879 Selected Topics in Chemistry 2 credits
203889 Selected Topics in Chemistry 3 credits
1.2 Other courses (if any) a maximum of 6 credits
1.2.1 Required courses none
1.2.2 Elective courses (if any) a maximum of 6 credits

Elective courses are any graduate courses beside chemistry, and relevant to a

student’s thesis research. with an approval of the graduate program

administrative committee.

Note: if a student does not want to choose any other elective course, a student

may choose any course from compulsory (1.1.2) and/or elective courses (1.1.3).

2. Advanced Undergraduate Courses

B. Thesis

203898 Doctoral Thesis

C. Non-credit Courses

1. Graduate School requirement

2. Program requirement none

D. Academic activities

none

48  credits

a foreign language

1. A student has to submit his/her study plan with an approval of his/her Thesis

Advisory Committee to the Graduate Program Administrative Committee within the

first semester of her enrollment.

2. A student has to attend seminar every semester throughout the program.



28

3. A student must present his/her work from his/her doctoral thesis at least once in a

well-acknowledged international conference.

4. There must be at least 2 articles which are relevant to a student’s thesis published

or accepted for publication in well-acknowledged international journals, 1 of which

must be indexed in either ISI, Scopus, Web of Science or Pubmed database with the

student as the first author, or supplanted by a patent or a petty patent.

E. Qualifying Examination

1. A student must pass a qualifying examination which is conducted in English to

evaluate his/her competency prior to proceeding with a thesis proposal.

2. A student may re-take a qualifying examination if he/she fails the first time, but it

must be completed within the following regular semester.

3. If a student is not qualified conforming to a qualifying examination, he/she may be

transferred to Master’s Degree upon an approval of the Graduate Program

Administrative Committee.

3.1.3 NSTUIRIUT

(1) NNIAITIUIAL (FIRSU WUV 2.1 WAT WUU 2.2)

203791

203792

203891

203892

ANHUNT TR ANEINNIAR 1
(Graduate Seminar in Chemistry 1)
ANHUNTUTARNEINIAR 2
(Graduate Seminar in Chemistry 2)
ANHUNTUTAANEINIAR 3
(Graduate Seminar in Chemistry 3)
ANHUNT TR ANEIIAR 4

(Graduate Seminar in Chemistry 4)

(2) BHIRFALTIALLADN IRFIVTIT RN (RIRSU LUD 2.2)

203708

203714

203721

203736

madaATIzianTBuYATiuge
(Advanced Organic Synthesis)
ANTaLINNAT iUyt
(Comprehensive Inorganic Chemistry)
DOANAFNERSITIAT

(Chemical Thermodynamics)
arardrdnyluaiAiesei

(Essence in Analytical Chemistry)

Niaufa

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

Niaufia
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3(3-0-6)
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203812

203821
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NMTAATITINNAR UGS 3(3-0-6)

(Advanced Chemical Analysis)

a3 (s iAnen 3(3-0-6)
(Enzymology)
FEN1999919BLAN 4(2-6-4)

(Research Methods in Biochemistry)

WRBUAEARNS 3(3-0-6)
(Physical Organic Chemistry)

willaeasAnii 3(3-0-6)
(Coordination Chemistry)

LARAIBUAN 3(3-0-6)

(Quantum Chemistry)
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203701

203704

203705

203707

203708

203709

203712

203713

203714

203715

wipaNdaEs 2(2-0-4)
(Combinatorial Chemistry)

LARNAAST AT ITHENRA 2(2-0-4)
(Natural Products Chemistry)

N19IATNZATING NELAS 2(2-0-4)
(Phytochemical Analysis)

mslEUsylamianndngaudurad 3(3-0-6)
(The Uses of Organic Raw Materials)

nsdaLATzAanTBLYATigY 3(3-0-6)
(Advanced Organic Synthesis)

ailnnsalntimonddundding 3(3-0-6)
(Advanced Organic Spectroscopy)

WuazLAN 3(3-0-6)
(Chemical Bonding)

Uffeuaznalnvneeiiurdd 3(3-0-6)
(Inorganic Reactions and Mechanisms)

ANTBLNNAT iU 3(3-0-6)
(Comprehensive Inorganic Chemistry)

Aananinsalndbuaefiundd 3(3-0-6)

(Spectroscopic Methods in Inorganic Chemistry)
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203745

203749

203750
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WARNANLUULT921Y

(Descriptive Crystal Chemistry)
TN bGER N EL]

(Chemistry of Inorganic Materials)
DOANRFNERSLTIAT

(Chemical Thermodynamics)
FAUNAFATNASLARN

(Chemical Kinetics)

WA A

(Electrochemistry)
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(Colloid and Surface Chemistry)
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(Nuclear and Radiochemistry)
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(Electroanalysis)
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(Chemical Analysis by Chromatographic Methods)
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(Analysis of Foods and Nutraceuticals)
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(Essence in Analytical Chemistry)
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(Advanced Chemical Analysis)
weneual

(Plant Biochemistry)
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(Enzymology)
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(Protein Chemistry)
Asn1aaunsgaal

(Research Methods in Biochemistry)
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(Environmental Analytical Chemistry)
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\HAaNRINES 3(2-3-4)
(Computational Chemistry)

Adnnsefindusvesnsdeiiassimiond 3(2-3-4)
(Electronics of Analytical Instruments for Chemistry)
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(Scientific Reading and Writing in Chemistry)
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(Statistics and Computer Programs for Chemical Research)
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(Polymer Characterisation and Properties)
awo3laniuaznisfanssioanuing 2(2-0-4)
(Stereochemistry and Asymmetric Synthesis)

LAHAIN9UTENaUNTITNUS 2(2-0-4)
(Chemistry of Heterocyclic Compounds)

Nl 2(2-0-4)
(Green Chemistry)

Tavzaasun s lduniddansnzi 2(2-0-4)
(Organotransition Metals in Organic Synthesis)

WAHBUNAEARNE 3(3-0-6)
(Physical Organic Chemistry)

willraadAmii 3(3-0-6)
(Coordination Chemistry)

willandunad 3(3-0-6)
(Organometallic Chemistry)
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(Quantum Chemistry)
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(Chemical Crystallography)

Usingnisol@sluanaluinenmaninadmes 3(3-0-6)
(Molecular Phenomena in Polymer Science)
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(Statistical Thermodynamics)
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(Molecular Spectroscopy)
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NNTAILATIZA AL NTTRIRNE LLANIZUDINDALNDS 3(3-0-6)
(Polymer Synthesis and Characterisation)
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(Polymer Properties and Testing)
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Chemometrics
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(Advanced Analytical Spectroscopy)
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(Chemical Analysis Involving Radioactivity)
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(Analytical Techniques for Surface and Structural Characterization)
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(Biochemical Aspects of Nutrition)
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(Biochemistry of Membranes)
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(Biochemistry of Nucleic Acids)
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(Environmental Toxicology and Residue Analysis)
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(Selected Topics in Chemistry)
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(Selected Topics in Chemistry)
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(Statistics and Computer Programs for Chemical Research)
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(Graduate Seminar in Chemistry 1)
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(Graduate Seminar in Chemistry 2)
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203899  auHANuT 36 Maefin
(Doctoral Thesis)
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2005
awLH. (Af), Wnansnds@ealun, 2541

.. (1Af), WnavendeBae i, 2538

20.67
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Usaigen University of Michigan, USA, 2011
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w.o. (wallagdanam),

W Anendudeani, 2544

.. (598An), WnnavendeBas i, 2540

11.25

6.01

11.25
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WU, (AR), AN ReFAUAT I lam
s uing, 2535
41 | WA.A5.AR0 Ph.D. (Chemistry),University of Bristol, 12.87 | 4.50 12.87 4.50 21(16)
AnAdaue UK, 2010
.. (af), ananededuainal, 2549
WU, (Af), iAnendedeetna, 2547
42 | WAL.AT.ANTE w.a. (Af),wmAnendedasiva, 2544 1725 | 3.38 | 17.25 | 3.38 36(8)
ANBHUAUN AU m.w. (A, wnAngndu e, 2538
NALU.ANYIFNEASIAR), AN AL FEUATUN
sAlam, 2533
43 | WALAT.ANNWT FUNTY Dr. rer. nat. (Biogeography), Trier University, 1.00 | 13.95 1.00 13.95 52(33)
Germany, 2000
1. BrenransRunden),
A dedeatnd, 2537
w.u. (af), inAnendeidasini, 2535
44 | WALAT.ATNIE wm.a. (AR, i Anendeideeind, 2548 20.25 | 0.50 | 20.25 0.50 9(6)
TUNENDN WA, (1AF), iAnendedeeind, 2544
WM.U. (1AREAFINNTIN),
WA dedea i, 2542
45 | weee. ansse Ph.D. (Materials Engineering and Materials 10.13 | 0.50 | 10.13 0.50 13(3)
ﬁ‘lj‘i%qmﬁ/wﬁ Design), The University of Nottingham, UK,
2000
WA, (1A, iAnendudeein, 2537
WLU. (1AF), NNAINLIRBYITNI, 2534
46 iﬂ.mi.qﬁiyfyﬁ Ph.D. (Organic Chemistry),University of Wales 9.96 7.20 9.96 7.20 50(17)
NANTI WA College of Cardiff, UK, 2001
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WA, (1AF), iAnendedeeini, 2543
Wy, (1Afl), anAnendeidasin, 2542
49 | wAas.gandad Us.0. (Fameans),wnanend @esins, 3.75 | 1013 | 375 | 10.13 27(10)
21HD 2552
WA, (af), anAnededuainal, 2548
WU, (AF), MAnandedesin, 2546
50 | WALAT.LA9TT FEGGE w.a. (A, W Anendeideeind, 2551 1313 | 450 | 13.13 4.50 26(12)
WA, (af), anAnededuainal, 2548
WU, (AF), MAnandedesin, 2546
51 | WA.AT AN Ph.D. (Biochemistry),University of lllinois at 8.64 5.85 8.64 5.85 26(14)
WHeunawe Urbana-Champaign,USA, 1995
WU, (Af), WAnendedeetni, 2534
52 | 8.A3.9904918 Dr. rer. nat. (Organic Chemistry), University of | 21.89 | 0.50 | 21.89 0.50 8(3)
Nedng Cologne, Germany, 2012
M.H. (LARBUNIY), NAneRuNAng, 2546
WU, (AF), MAnandedesin, 2542
53 | weag.andmi Ph.D. (Organic Chemistry), University of 2246 | 450 | 22.46 | 4.50 20(4)
p9qAnasny Manchester, UK, 1996
M.Sc. (Organic Chemistry), University of
Manchester, UK, 1993
Wy, (1Af), anAnendeBesn, 2534
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1. ABBUIYRNEHULNTLUINIT

q2.A3. 701 (203701)  iadAaniiunalzas 2(2-0-4)
Combinatorial Chemistry

Soulafidiasnunan: aummiiueeurassan
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NAFTRTANEUATNITU Ty ndaAlineNDiaGYa

Basic principle of combinatorial chemistry, strategies in design and synthesis of chemical libraries,
methodologies in combinatorial library synthesis, solid-phase library synthesis, solution-phase library

synthesis and applications of combinatorial chemistry.

9.AN. 704 (203704)  LAHKNAAAWYIGIIHARA 2(2-0-4)
Natural Products Chemistry
P e 1 1 4 v
Seulaiifiawitunan: suamaiusauresiaou
wunue [adyfand Zadansnsilasn1sdunansinianleesansnand urisasnen i

Secondary metabolites, biosynthesis and chemical synthesis of natural products.

2.AN. 705 (203705) M1SIATIEALTINGNELAK 2(2-0-4)
Phytochemical Analysis
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Tasunnnsft-unasnnawesuazmaidaneanlnaalnd

Modern methods for analysis of phytochemicals including the methods for extraction, headspace,
solid phase, supercritical fluid, and microwave-assisted extraction; prefractionation and separation by
various types of chromatography and analysis by high resolution chromatography, chromatography-mass

spectrometry as well as spectroscopic techniques.
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3.AN. 707 (203707) mi?%ﬂiz‘[ﬂ%ﬁmﬂ"i'mqauﬁumé 3(3-0-6)

The Uses of Organic Raw Materials
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Basic of petroleum and petrochemicals, coal, natural gas, petroleum, petrochemicals, energy resources
from biomass, basic of organic raw materials from plants and animals, carbohydrate, protein, lipid, secondary

metabolites, dye and food coloring.
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o o

2.AN. 708 (203708)  NNTAILATIEANITBUNTHUNGS 3(3-0-6)
Advanced Organic Synthesis
d' d' 2 1 1 & v
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Synthesis planning of target molecules, selectivity in organic synthesis, formation of carbon-carbon
single bonds, formation of carbon-carbon double bonds, the Diels-Alder and related reactions, oxidation
and reduction reactions, reactions of various organometallic compounds and synthetic reactions selected
from current literature.

¥
a o o/

a.AN. 709 (203709)  Alninsalntiviaafiauya ANFI 3(3-0-6)
Advanced Organic Spectroscopy
4; d' L ] J & [
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Principle of structure determination, ultraviolet-visible spectroscopy, infrared spectroscopy, nuclear

magnetic resonance spectroscopy and mass spectrometry.
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9.AN. 712 (203712)  WHszLAR 3(3-0-6)
Chemical Bonding
Pz AL ] 1 @ o
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Uszgnsinguijiusesineg fuluana waznisdszgndnguanndunudiuloean@edon
Valence rules and application to different molecular shapes, atomic orbitals and formation of
chemical bonds, applications of different chemical bonding theories to molecules and applications of ligand
field theory to complex ions.
9.a8. 713 (203713)  Uffieuaznalnmeafiunad 3(3-0-6)
Inorganic Reactions and Mechanisms
P A ] 1 =4 1Y
Wanlaiifaskiunan: ATNANVIUTDUADINEDY
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Tanzunsuda wardfiasninisgnedinnmIny
Chemical kinetics and other important parameters in the determination of mechanism, type of
inorganic reaction mechanisms, substitution reactions of square planar complexes, substitution reactions of

octahedral complexes, reactions in organometallic systems, chemical catalyses by transition metal

complexes and electron transfer reactions.

9.AN. 714 (203714)  AnusaUsNIaARaiunas 3(3-0-6)
Comprehensive Inorganic Chemistry

P A ] 1 =4 @
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lassadnenzaen lassadnsuaniusziafluasluana nlaauzessuds nsauazius sandundu
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Atomic structure, molecular structure and bonding, solid state chemistry, acids and bases, oxidation
and reduction, molecular symmetry, the elements and their compounds and current trends in inorganic

chemistry.
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2.aN.715 (203715)  Asvesmsdninsaint iwafiefiunsd 3(3-0-6)
Spectroscopic Methods in Inorganic Chemistry
d' d' L 1 1 & [
Waulafifiassuna: ATHANHIVIUTDUUDINADY
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Group theory and the character tables, vibrational spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance spectroscopy, electronic spectra of transition metal ions, Mossbauer

spectroscopy and related methods, i.e. mass spectrometry and diffraction methods.

2.AH. 716 (203716)  LANNANLUULSSEE 3(3-0-6)
Descriptive Crystal Chemistry

4; d' L ] 1 & [
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Basic concepts of crystalline structures, factors affecting crystal structures, possible structures, the
metallic elements, molecular and hydrogen-bond crystals, degree of disorder and defects in crystals.
2.A%. 719 (203719)  iadpasIanaiunad 3(3-0-6)

Chemistry of Inorganic Materials
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Inorganic materials and their applications, synthesis of inorganic materials from reactants in various

states, integration of various analytical techniques for structural, phase, morphological and thermal analysis

of inorganic material.

2.AN. 721 (203721)  anvwnwaraasideal 3(3-0-6)
Chemical Thermodynamics
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Ideal gases, chemical reactionenergy, partial molar quantities and Ideal solutions, dilute solutions
of non-electrolyte, solutions of strong electrolyte, determination of equilibrium constant of weak electrolyte

solutions andtopics of current interests

9.AN. 722 (203722)  ARWNRAIFASIAN 3(3-0-6)
Chemical Kinetics
Seulafifiasitunan: suanuiureusesiaou
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Rate of chemical reaction, analysis of kinetic data, experimental methods for fast and normal
reactions, kinetic theory of gasses, reaction rate theories, some typical gas phase reactions, reactions in

solution, heterogeneous catalysis and photochemistry

7.AH. 723 (203723) A (WA 2(2-0-4)
Electrochemistry

Soulafidiasnunan: aummiiueeurassan

Anduazaomnaraniuenad nguisunstizenwesbasu auiinisiihees Bidnlnslad
TnanlaidiudsiiuazaaunamansuasfAzeniidn i santivnsdsrgndanenszuannis
WA (s

Potentials and thermodynamics of cells, theory of ionic interaction, conducting properties of
electrolytes, electrical polarization and the kinetics of electrode reaction including the applications of

electrochemical processes.

v
2.AN. 725 (203725) LANABANDYALRTNIRT 3(3-0-6)
Colloid and Surface Chemistry
d' dlsf 1 1 & v
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Introduction to colloid, kinetic properties and characterizations, optical properties and

characterizations, electrokinetic properties and characterizations, rheology and characterizations,
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characterizations of colloids using other differents techniques, colloid stability and its measurement, liquid

interfaces, liquid-solid interfaces, solid-gas interface, chemisorption, heterogeneous catalysis and surface

characterization techniques

2.AH. 726 (203726) LARHIARUSUAZIANANNWASIN 2(2-0-4)
Nuclear and Radiochemistry

Soulafidasnunan: aummiiweeurassan
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Radioactivity and radionuclides, radioactive decay, decay modes and nuclear radiation,
measurement of nuclear radiation, nuclear reactions, chemical effects of nuclear reactions, nuclear energy,

nuclear reactors, nuclear fuel and fuel cycles, production of radionuclides and labeled compounds,

radioisotopes and applications of nuclear chemistry and radiochemistry.

2.AN. 732 (203732)  NNFALATIEANISTARAN 3 (2-3-4)
Electroanalysis
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UftRnaifieatunamasauLazlszgndmaliansirasineiiunamaiaunnnsisising o
Review on electroanalysis, conductometry, potentiometry, coulometry, amperometry, polarography
and voltammetry, stripping analysis, and current research on electroanalysis. practice in testing of

instruments and applications of some electroanalytical techniques in various analyses.

2.A%. 734 (203734)  msAiaszdimaaiilnedglasunlnnsil 3 (2-3-4)
Chemical Analysis by Chromatographic Methods
P e 1 1 & 7
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Theory and optimization of chromatographic analysis, gas chromatography, gas chromatography-
mass spectrometry, high performance liquid chromatography, and liquid chromatography-mass
spectrometry. Practice in chromatographic instruments and application of chromatographic techniques for

the analysis of some compounds in various samples.

2.AN. 735 (203735) MsAlATIzREIMISUAE RS YRAAR 3(3-0-6)
Analysis of Foods and Nutraceuticals
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Composition of food, nutraceuticals and human health, general analysis of lipids proteins
carbohydrates fibers and ashes, chemical analysis of nutrient compounds, instrumental analysis of
micronutrients and nutraceuticals, analysis of oxidative stress and bioactive compounds, applications for

health, nutrition and clinical purpose.

9.AN. 736 (203736) s1szaAyiHiATGATIZA 3(3-0-6)
Essence in Analytical Chemistry
Soulafidiasnunan: summiieeurassan
AN Tupenlumsinasiniaadl welansmEeNiaegdmSuNTAATEARangEn9a3
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Overview, steps in chemical analysis, sample preparation techniques for real sample analysis, data
handling in chemical analysis using computer programs, principles of chemical equilibria and their

applications in chemical analysis, principles of titration and their applications in standard methods and

analysis by kinetic methods.

A
2.3, 739 (203739)  ATAATIEANIANAUGS 3(3-0-6)
Advanced Chemical Analysis
P e ' ' 4 v
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Extraction based on partition concept, high performance thin layer chromatography, capillary
electrophoresis, principles of sensors and their applications, newly developed techniques, and chemistry in

test kits.

2.AN. 741 (203741)  WenuNAN 3(3-0-6)
Plant Biochemistry
P A ] 1 =4 Y]
Wanlaiidfaskiunan: ANHANHIVIUTDUUDINND Y
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General introduction, essential features of plant metabolism and control mechanism. biochemistry
of respiration and photosynthesis, plant growth substance and biochemistry of growth and development,

evaluation of recent research and methods of investigation in these fields.

2LAN. 743 (203743) awulmaiinen 3(3-0-6)
Enzymology
Rowulafidiasnunan: auaminoureasgsey
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Kinetics and mechanisms of enzyme-catalyzed reactions.

2.A%. 745 (203745)  iaflaaslusiiu 3(3-0-6)
Protein Chemistry
Sowulafidasnrunan: 0.00. 323 (205323) uaz 2.9, 312 (211312) Win auAmTTaLIasaaY
wirasidusslusin A8nwnenmuasnaadfilituniamlassaisedsiy gas
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Chemistry for peptides and proteins; physical and chemical methods applied to the studies of
protein structure, protein structures in relation to their function, structural proteins, hemoglobin contractile

proteins, proteins—polysaccharides and glycoproteins, and immunoglobulin polypeptide hormones.

2.AN. 749 (203749)  AEAITISENNENAR 4(2-6-4)
Research Methods in Biochemistry
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The research techniques utilized in the field of biochemistry, including tissue and cell fractionation,

techniques for metabolism, and other techniques used in clinical laboratory work, etc.

q9.AH. 750 (203750)  LafimiaszvinneReuandan 2(1-3-2)
Environmental Analytical Chemistry

Seulafidoswitunen: Hd
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suflen n1a3usesnnnn wfiwesiagnaaiinnsinssinedunndas

Steps in environmental chemical analysis; problem defining, sampling, choice of methods, sample
protreatment, analysis, data evaluation, interpretation and reporting, standard methods and regulations,

quality assurance, common chemical parameters in environmental analysis.

2.AH. 751 (203751)  LalAaNNLADS 3(2-3-4)
Computational Chemistry
Pz A [ 1 & (%
Paulafifasniunan: ATHANIVIUTDUADINEDY
unti naFMansAIBuaN nasnaniidsliana narnansIBeadn uazn1susveng
Computational techniques and methods in quantum mechanics, molecular mechanics, statistical

mechanics, and applications relevant to chemical system.

a & a 4 a
2.AN. 752 (203752) aanvisaiinduasnsasiadiasieinieai 3(2-3-4)
Electronics of Analytical Instruments for Chemistry
P A ] 1 =4 1Y
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Overview of electronics in analytical chemistry, electronic devices for analytical instruments,
processing of signal from transducers and chemical sensors, data recording, control of instruments by
electrical methods, examples of applications of electronics in analytical chemistry and practice on electronics

of analytical instruments for chemistry and fabricating of some simple analytical instruments.
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2.AN. 753 (203753)  ANSATRLAZNNSIAURNNINLAINASNIAR 2(2-0-4)
Scientific Reading and Writing in Chemistry

Rowulafidipanunan: auamiueureassey
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Scientific literature survey, scientific literature reading, scientific literature citation and relevant aiding tools,
writing thesis proposals, writing thesis, writing scientific article, scientific work presentation and ethics in scientific

publication and citation

9.AN. 754 (203754)  wAAuAzlUSUNSNABNRIABSA IS UIIITENNLAT 2(2-0-4)
Statistics and Computer Programs for Chemical Researh

Rowulafidipsnunan: auamiueuressey
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Importance of statistics in scientific research, statistics for data analysis, point and interval estimations,
hypothesis testing using statistical methods, how to use Microsoft Office, how to use computer program(s) in
calculation, data analysis and results presentation, how to use computer program(s) to prepare and modify figures

for scientific data presentation, and how to use computer program(s) for preparation of scientific presentations

2.AN. 775 (203775) MEMIANHMULIRNITUALINUR2BINDRLNDS 3(3-0-6)
Polymer Characterisation and Properties
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The nature of polymeric materials, polymer synthesis, polymer characterisation, polymer
morphology and microstructure, temperature transitions in polymer, polymer degradation and stabilisation,

polymer mechanical properties and new developments in polymers as advanced materials.
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2.AH. 791 (203791)  ANNRIUMRARANHINIGLAN 1 1(1-0-2)
Graduate Seminar in Chemistry 1
Pz AL ] 1 & (%
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Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

2.AH. 792 (203792)  ANNWIUMKARANUINIGAN 2 1(1-0-2)
Graduate Seminar in Chemistry 2
P Ao ] 1 4 [
Wanlafidfaskiunan: ATHAMHIAUIBLYDINND Y
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Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

7.AN. 803 (203803)  WLAD31BLARLALNITAILASIEHARNNINS 2(2-0-4)
Stereochemistry and Asymmetric Synthesis

Pz AL ] 1 =4 [
Waulafifasriunan: ATHAINIAUTDUYDINEDY

Tassadnsuazlalnneddn aweslalolrnusddn Luanalaussiiusmenlanatlausa amiis
yaeamedlolalomes nsuenamedleleluues ndnvesnisfanssiuuuidenawedls n1sduasIed
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wuidenlrezanedle waznisfATIikLLEeNIawNNALe

Structure and isomerism, stereoisomerism, chiral molecules devoid of chiral centers, properties of
stereoisomers, discrimination of stereoisomers, principle of stereoselective syntheses, diastereoselective

syntheses and enantioselective syntheses.

2.AN. 804 (203804) LANVBINITUSLNBUNIIENRE 2(2-0-4)
Chemistry of Heterocyclic Compounds
4; d'sb ] J & [
Haulafifassitunau: ANAMNTANTDLIDINEDY
NI IRNUTLNNLAZNANSELNTE  FNUANIANBAZNITRIASIEHFITUSINAUMNIIENRE B9
U5enaUfAaY #1505 NaUMNAIENREIUIANNBZADNAINDLADNAIENRENTIDAaN A15U5NDLWIITNUS

ARNARIDLABNNNDLADNIITNRENTIDLADN 15U NAUMNIIFNREVRIANNDLADNANDLADNIITNIE N
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DLADNNIANINNGN A19U52Na U RHETWNAT N s AN Tif Dz eI RS ABa AN BNIN NN
A19UENDUNARERHEIUIATIHEZAN FRZADN UAZIS AT ADN

Classification and nomenclature, chemical properties and synthesis of heterocyclic compounds including
six-membered heterocycles with one heteroatom, five-membered heterocycles with one heteroatom, six—
membered heterocycles with two or more heteroatoms, five-membered heterocycles with two or more

heteroatoms, three-, four- and seven-membered heterocycles.

2.AN. 805 (203805) LANAzaA 2(2-0-4)
Green Chemistry
Pz AL [ 1 & v
Wanlaiidasriunan: ATHANHIVIUTDUUDINND Y
wannsreaiiddien UffiBunezseneniliden n1sselfisenbmneiddes manausa
o a N o ad = 4 o/ ! aaa
MR BUNTY LL@%"Jﬁ‘WNL@@ﬂ?uﬂ’]‘iéf‘lﬂw@N’mLLﬂﬁ{]ﬂ‘iﬂ’1
Principles of green chemistry, atom efficient reactions, catalysis in a green chemistry context,

replacement of organic solvents and alternative methods to power reactions.

9.A4. 806 (203806)  lanzaBSWAlRLISHATH NSNS NILAT1ZA 2(2-0-4)
Organotransition Metals in Organic Synthesis

= Ao ] 1 4 @
Seulafifiasitunan: suanuiureusesiaou

Swandngulavzeasunluumsndiu  sasunbuuuwmadnfidumiUnias  esfunlbununadnd
dudidninsa sesunlbumunadniiduilordlald U§A3ennnsgauuaznisdmiiueg Uffisenlaly
wa 5y aandedi uaz SAndl Asueilardi uay Arnsusilaadi

Organotransition metal reagents, organometallics as protecting group, organometallics as

electrophiles, organometallics as nucleophiles, ooupling and cyclisation reactions, isomerisation reactions,

oxidation and reduction, carbonylation and decarbonylation.

2.AH. 807 (203807)  tAHBUNEINANS 3(3-0-6)
Physical Organic Chemistry

Rowlafidisnunan: suamiueuressey

HOYANNAUMNGFNTATUAINNIRUNAAIERS WD WU AN RS Ba LAY
wisemdasy woAniugeeinaln  wazedlaleln  Telelnutunamesesssses A
AnwzannzessE i sunsrasUfien nassliftenlaensausiue folssRadaniianem naned
fovinazans waweslaseadnsliuaniuzuia uaznisiawnalnuesjisendumad

Thermodynamic data, kinetic data, substituent effects and linear free-energy relationships, basic

mechanistic concepts, isotope effects, isotopes in labeling experiments, characterization of reaction
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intermediates, catalysis by acids and bases, lewis acid catalyst, solvent effects, structural effects in the gas

phase and writing organic reaction mechanism.

7.A%. 812 (203812) AR lAaasRlutw 3(3-0-6)
Coordination Chemsitry
P A ] 1 =4 Y]
Wanlaiifaskiunan: ATNANVIUTDUADIN TR
Trssssuazaweslanizasanstsvnoulaeesimiu  mawmdunansdsznaulanesfiudu
wasnnessanstsznaulaeadfimdn  oufanendniasansdedaueesansysznaulaassandu
a A v ca o/ o A & ca
wqwg@muwm%\ﬁznL@qmmm'ﬁﬂﬁzﬂﬂﬂmmmLu%u aUnasuBidnasenresansUsrneulnessn-
o N ! & ca o @ g
i antRuimanuasinieesansszneulapasfmiu anngantiuaznisdszgndansysznaule
RTAUTUBL SR ANNIN
Structure and stereochemistry of coordination compounds, preparation of coordination compounds,
stability of coordination compounds, crystal field theory of coordination compounds, molecular orbital theory
of coordination compounds, electronic spectra of coordination compounds, magnetic and electrical properties

of coordination compounds, potential applications and advancement of coordination compounds

2.3, 814 (203814)  iafilandunad 3(3-0-6)
Organometallic Chemistry
Seaulaiifiasitunan: suanuiureusesiaou

M3dANgN  NIRNTBaLAYNIINANYEYasanslanyBunad  aslangBunadunssnauan

! 1
aaa a A v

asUszneulanzdwadunslanzunsuddn uay n1asslfidenfifiesdinstiuansusznaulanzdurad
Classification, nomenclature and characteristics of organometallic compounds, organometallic
compounds of main group elements, organometallic compounds of transition metals and organometallic

catalysis.

3.AH. 821 (203821) LANAIANAN 3(3-0-6)
Quantum Chemistry

Rowulafidisnunan: auamiuouressey

VLVUNAFNEASADUIN NIFARENABIAY uasfaundindnansuefin naiARenALLLsY
TuudBonn nquings wadanisUszanm swnesueeen uarlassadneeznan laseadnsluana
AsAuaIulAseaEeBIAnnTafing

Review on quantum mechanics, Linear motion and harmonic oscillator, rotational motion, angular
momentum, group theory, techniques of approximation, atomic spectra and atomic structure, molecular

structure and calculation of electronic structure.
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7.AN. 824 (203824) WANAIFASLAN 3(3-0-6)

Chemical Crystallography

P e & )
NT’JHT’HWQT’J\? WIRNBU: ATHAITNIAKRABUIBDN @Nﬂu

NYUINRUALNNITNITVINNNTBIENNINT  FEUUKANUATNNSIRYILHBIITENE  LUUIIaDY
Tuana uwusianslaseadondn uaznismmwisfieedeesezaen AdeynanyBesunismlaseadng
P=3 o = 4 a saa @ =2
KANUWAZNI9NE N uae weRwmeasidaasdungn
Space groups and symmetry operations, crystal systems and X-ray diffraction, molecular models,
crylstal structure model and determination of atomic parameters, fourier series methods in crystal structure

determinations and refinement and crystalline polymers.

2.AN. 825 (203825)  Ustngniseidsluanaluinemaninafiues 3(3-0-6)
Molecular Phenomena in Polymer Science
Pz A [ 1 & (%
Sanlafifiasinunan: aupNfivseusasiasn
qonnaranirain1siinnedies ngfinssnisladanafinlunedwesaouzanwuis uay
ANTALANLNDRINDIUATWORINDSILAUA
Thermodynamics of polymerization, viscoelastic behavior in solid polymers, polymer solutions and

polymer blends

1.3, 826 (203826) AUNNRFATNATIEINGH 2(2-0-4)
Statistical Thermodynamics

Soulafidasnunan: aummiiueourassay

yuvugomwamand  Seuladmilannauanafeanin  namansBiada szuu AR
nquinamanseadivnsniswasulasignie Asneuinslalunamansideadn ansbauuumiy
waznaransBaatfamsuszuL ilanaa

Review on thermodynamics, conditions for equilibrium and stability, statistical mechanics, Ideal
systems, statistical mechanical theory of phase transitions, Monte Carlo methods in statistical mechanics,

classical fluids, and statistical mechanics of non-equilibrium systems.
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q.AN. 827 (203827)  snlnsalntliZslaana 2(2-0-4)
Molecular Spectroscopy

P e ] 1 & v
Waulafifasriunan: ATHANIVIUTDUADINEDY

AMNINUAZABNAMARSBIRAN  nasansuvEnduaznguinan  anTRB Wi wazaNTRIB
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viynansluana aiinnssfindanasy

Overview and wave mechanical methods, matrix mechanics and group theory, electric and
magnetic properties of matter, absorption of electromagnetic radiation, magnetic and electron spin

resonance, molecular vibration and rotation and electronic spectra.

7.AN. 828 (203828) NITAILATILARATNTITHIANEHLLRNIZYBINDALNDS 3(3-0-6)
Polymer Synthesis and Characterisation

d' d' L 1 1 & [

Sanlafifiasintunan: auaEfinesssen
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Scope and definition of terms, characterisation of polymers with respect to their molecular weight
averages and distribution, practical methods of molecular weight determination, kinetics and mechanisms

of polymerisation reactions including copolymerisation.

2.AN. 829 (203829) ANUAABINBRINDSUALAITNANAL 3(3-0-6)
Polymer Properties and Testing
P Ao ] 1 =4 [
Sewulafifiasitunan: suanuiureuresiaou
mawauulagomgRlunwefnes dogdineneeswefines aniRBIng uay nsdasanIw
1paneRmesuarn1vinlriaties
Temperature transitions in polymers, polymer morphology, mechanical properties, polymer

degradation and stabilisation

1.AN. 831 (203831) LAlna3nd 2(2-0-4)
Chemometrics
4 P 1 1 & 2
Seaulafifiasiiunan: amnaNfivreuresdaon
mswmsztioyanianil vannsalumedng nslsygndlinlunedndanuzilaqinuay

U N 2BINTT LA N aE NS
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Chemical data analyses, chemometric principle, applications of chemometrics, current status and
trend of the use of chemometrics

A
o

9.AN. 833 (203833)  mUnnsAlnnIen1siAse AANgS 3(3-0-6)
Advanced Analytical Spectroscopy

P A ] 1 =4 Y]
Wanlaiifaskiunan: ATNANIVIUTDUADINED

dansn (laan-iRdasnnsnlnwesuarannswed Beoinguaznisszgns e
TswsBuazmedfmesuarmstszand leaszgafinanninsalnduaznisUszand dunssauazies
Fuseaninsalntuazmalszand WlngRumawdaninsalnduaznisdszgnd wan awnlns
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NASUAZHENINANAUN INTNES WaENAUNINTaeS LaznNTA3eNAIat LaTN1TRKIN AT AN
prAaNILALITD

Ultraviolet-visible  spectrophotometry and derivative spectrophotometry and  applications,
nepherometry and turbidimetry and applications, photoacoustic spectroscopy and applications, infrared and
near-infrared and applications, photoluminescence spectroscopy and applications, flame and non-flame
spectrometry, plasma spectrometry, sample preparation and development of related atomic techniques
7.AN. 835 (203835) A19ALASITRNNLARTILALIIBINUANNUANTNSIR 3(3-0-6)

Chemical Analysis Involving Radioactivity

P A ] 1 =4 Y]
Wanlaiidfaskiunan: ATNANVIUTDUADINEDY

BITNTIAURTANY U BITNTUANINGIR  wefinsanpesiialpadiniunssluneila n1eneae
UALNIFIATNIUANINGIE  WATANINARANAUASIR N193ATeABInaiNiIueNINGId N1l
v o APy o & o a o o o o o % !
fumailal FSamand LLZ\]zﬂ’I’ﬁ’]Lﬂ’i"lz‘Vl‘Wﬂ’]ﬂEIﬂNNumﬂ’IW’Nﬁ?uﬂ"l’iﬁﬂﬂsl"lﬂ"lu@"l\‘iﬁ

Nature and characteristics of radioactivity, behaviors of some radionuclides, detection and
measurement of radioactivity, radiochemical techniques, activation analysis, analysis with x-rays

techniques and analyses involving radioactivities in various fields.

7.AN. 838 (203838) LMIARANITILATILHRANNSLNITHIRNEHLLRNE 2(2-0-4)
cﬂy a T L
ADINURAILAZLATINGS
Analytical Techniques for Surface and Structural
Characterization
4; d' L ] J & [
Hauaffassitunau: ANAMNITANTDLIDINEDY
AN mARATIALaYa WAANISIRLALNSIRENS WAANISALUNTInTaY 1Ensge

Waassamudannsalnt  Bnssdlnladidnasanuazdaninllamalnlndidnasanannlnsalnd
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Tawdidnasauanlnsalnt yauaRatudianasauinlasalntuazaunuiledifnaseululasalnd
wiaaninsalntanslonawnieni Lmemﬁﬂﬁ'uﬁ

Related techniques overview, X-ray diffraction technique, neutron diffraction technique, X-ray
fluorescence spectroscopy, X-ray and ultraviolet photoelectron spectroscopy, auger electron spectroscopy,

transmission and scanning electron microscopy, secondary ion mass spectroscopy and other techniques.

9 .AN.841 (203841)  Inzwinisi@edaad 3(3-0-6)
Biochemical Aspects of Nutrition
Pz A 1 1 = & (%
AR RAfBEIRAaN:. 9. 312 (211312) WIDATNATNANADLUDINADU
P 1 I8 a a a = o/ cil

Lﬂ:uLLmﬂmmm\iTﬂﬁmmﬂmmﬂﬂ’i:ﬂﬂmlmmm’i WATURATN RaUnfinietaail teasudl
FBVENAADNAZUDRTHIDIDNNT  USHIWNRNIUATNNIEGHEINIT  WasATNIIn 59588 RLas
B9FAUTENBUIBIRIMITINLIIA (U

Chemistry and nutritional value of food constituents. biochemical disorder metabolisms, factors
influencing food metabolism, energy requirements of the body and methods of measurement, nature and

composition of common foods.

q.AN.842 (203842) Faafizaadonad 3(3-0-6)
Biochemistry of Membranes
Soulafifasiunon: 2.97.312 211312) uaz 2.A8. 226 (203226) Wap 2.Ax. 321 (203321); Was AN
AINTIWTD LB RDY
aefUsrnaunanfiuazlassasrateadiBanamans adunsnziosadorad auilfinng
MenN-ARTedeinad aaunaransuazn1saisaTH I BIrad uBaenlrd nadetneda
Tuanauazlanan
Chemical composition and dynamic aspects of membrane structure, biosynthesis of biological
membranes, physio—-chemical properties of membranes; kinetic and enzymatic aspects of membrane

transport, transport to biological compounds and ions.

7 .AN.844 (203844) ZaHzaInsaliAREn 3(3-0-6)
Biochemistry of Nucleic Acids
Rowulafidioanunan: 2.9m.312 (211312) Wioameasiiiveeuesisou
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The biochemistry of all relevant processes with emphasis on nucleic acid synthesis, role of nucleic
acids in health and disease, nucleic acids in viruses; nuclease and related enzymes, role of DNA and RNA

in protein biosynthesis.

7 .AN.851 (203851)  WHANLIRILIARBNBALATTILATICHAAITANATY 3(2-3-4)
Environmental Toxicology and Residue Analysis

4; d' L ] 1 & [
Hauaffassitunau: ATNATHIINTBLYBINADY

NANNITUAIREAVENRIIAREN  A1TARNAIIAREN  NTRNRELAYNITUTRuAANATTE
AEANe HITULRNA N19i19naTRE lPeAaeEIn N n9aATsiansie n1sataTIsdiansnndngli
faperanRuandenlngmaianislasunnnsfuazaninsalnd uay nsulanauaznistidoya
CilQ Y
RIGEREG

Principles of toxicology with a focus on environment, toxicants in the environment, exposure and

dose assessment, ecotoxicology, analysis of toxicants, interpretation and use of analytical data.

7 .AN.879 (203879) I TBLADNAIINNLAN 2(2-0-4)
Selected Topics in Chemistry
d' d' L 1 1 & v
Weulafifiassuna: ANANNTNYBLIBINFDY
dnAneieterwzifanEeni EHAY 9 wiiefe favdadeii Fdeevilsynnalingiu
AnaRnEuULEN eI Eamnaad
May be repeated for a maximum of nine credits, if a different topic is taken. Topic to be announced.

Intensive study of selected areas of specialization within the field of chemistry.

7 .AN.889 (203889) WITBLABNNIININAN 3(3-0-6)
Selected Topics in Chemistry
4; d' L ] 1 & [
Hanaifassitunau: ANHANHIVIUTDUUDINND Y
dnfneIeteawzifanEeud FHAY 9 wiiefe Wadedeii FdearisynnalEngiu
AsFnEULEN a1 eIz Ea9ead
May be repeated for a maximum of nine credits, if a different topic is taken. Topic to be announced.

Intensive study of selected areas of specialization within the field of chemistry.
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7.AN.891 (203891)  ANNKIUMARANWININAN 3 1(1-0-2)
Graduate Seminar in Chemistry 3
Pz AL ] 1 & [
Sanlafifiasinunan: aupEfivseusasias
msafvsnefieanufinansiiva q huindesne ¢ vamnuandrmandl uaznsseeutigm
MnselaeinAnuen
Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

7.AN.802 (203892) AHHWIUMAANANLINIGLAN 4 1(1-0-2)
Graduate Seminar in Chemistry 4
P A ] 1 =4 1Y
Sewlafifiasitunan: suanuiureusesiaou
msafvsnefieanufinansiiva q huiadesne ¢ vamnuandrmand uaznsseeutigm
Mn19iselaeinAnun
Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

7 .AN.897 (203897) QW{HWUE 72 wdagfia

9

Doctoral Thesis

o o Y

Seulafifiasinnan: Hiuewimidelasssnsudateamadounioniunisausiodeuazlngesng

7 .AN.898 (203898)  AWHWUE 48 wiaafin

9

Doctoral Thesis

o o Y

Seulafifiasiwnan: Hiuewimidelasssnusaseamadoundoniunisausiodeuazlngesng

7 .AN.899 (203899) AW HWUE 36 wHawfia

9

Doctoral Thesis

v o Y

Seulafifiasiwnan: Hiuewimidalasssnsudaseamadounioniunisausiofeuazlngesng
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3. NAITRVINGILINIG NTSAKATIT F98
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1.

Wongsaipun, S., Krongchai, C., Jakmunee, J., Kittiwachana, S., Rice Grain Freshness
Measurement Using Rapid Visco Analyzer and Chemometrics, Food Analytical Methods, 2017 1-
1.

Thunkhamrak, C., Reanpang, P., Ounnunkad, K., Jakmunee, J., Sequential injection system with
amperometric immunosensor for sensitive determination of human immunoglobulin G, Talanta,
2017, 171, 53-60.

Putnin, T., Jumpathong, W., Laocharoensuk, R., Jakmunee, J., Ounnunkad, K., A sensitive
electrochemical immunosensor based on poly)2-aminobenzylamine (film modified screen-printed
carbon electrode for label-free detection of human immunoglobulin G, Artificial Cells,
Nanomedicine and Biotechnology, 2017, 1-10.

Somboot, W., Jakmunee, J., Kanyanee, T., An exploiting of cost-effective direct current
conductivity detector in gas diffusion flow injection system, Talanta, 2017, 170, 298-305.
Chuntib, P., Themsirimongkon, S., Saipanya, S., Jakmunee, J., Sequential injection differential
pulse voltammetric method based on screen printed carbon electrode modified with carbon
nanotube/Nafion for sensitive determination of paraquat, Talanta, 2017, 170, 1-8.

Chuminjak, Y., Daothong, S., Kuntarug, A., Phokharatkul, D., Horprathum, M., Wisitsoraat, A.,
Tuantranont, A., Jakmunee, J., Singjai, P., High-performance Electrochemical Energy Storage
Electrodes Based on Nickel Oxide-coated Nickel Foam Prepared by Sparking Method,
Electrochimica Acta, 2017, 238, 298-309.

Norfun, P., Suree, N., Kungwan, N., Punyodom, W., Jakmunee, J., Ounnunkad, K.,
Electrochemical Detection of Human Interleukin-15 using a Graphene Oxide-Modified Screen-
Printed Carbon Electrode, Analytical Letters, 2017, 50 )7(, 1112-1125.

Yanu, P., Jakmunee, J.,Down scaled Kjeldahl digestion and flow injection conductometric system
for determination of protein content in some traditional northern Thai foods, Food Chemistry, 2017,
230, 572-577.

Youngvises, N., Suwannasaroj, K., Jakmunee, J., Al Suhaimi, A., Multi-reverse flow injection
analysis integrated with multi-optical sensor for simultaneous determination of Mn)II(, Fe)ll(, Cu)ll

and Fe )l (in natural waters, Talanta, 2017, 166, 369-374.
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17.

18.

19.
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Krongchai, C., Funsueb, S., Jakmunee, J., Kittiwachana, S., Application of multiple self-
organizing maps for classification of soil samples in Thailand according to their geographic origins,
Journal of Chemometrics, 2017, 31)2(, e2871.

Ratanasongtham, P., Shank, L., Jakmunee, J., Watanesk, R., Watanesk, S., Amperometric
ascorbic acid biosensors based on the oxygen and glassy carbon electrodes modified with
ascorbate oxidase immobilized-silk fibroin/polyethylene glycol membrane, Chiang Mai Journal of
Science, 2017, 44 )4(, 1431-1440.

Insain, P., Jakmunee, J., Flow injection amperometric detection and off-line sequential extraction
column for fractionation of phosphorus in sediment, Chiang Mai Journal of Science, 2017, 44 )3(,
965-976.

Junsomboon, J., Jakmunee, J., Determination of cadmium and lead in concrete roofing tiles by
differential pulse anodic stripping voltammetric method, Chiang Mai Journal of Science, 2016, 43
)5(, 1122-1131.7

Kanna, M., Somnam, S., Jakmunee, J., Preparation of an economic home-made Ag/AgCl
electrode from silver recovered from laboratory wastes, Chiang Mai Journal of Science, 2016, 43
JA(,777-782 .

Paukpol, A., Jakmunee, J., Bismuth coated screen—printed electrode platform for greener anodic
stripping voltammetric determination of cadmium and lead, Chiang Mai University Journal of
Natural Sciences, 2016, 15 )1(, 77-88 .

Jumpathong, W., Jakmunee, J., Ounnunkad, K., A sensitive and disposable graphene oxide
electrochemical immunosensor for label-free detection of human immunoglobulin G, Analytical
Sciences, 2016, 32 )3(, 323-328 .

Norfun, P., Jumpathong, W., Kungwan, N., Jakmunee, J., Ounnunkad, K., Electroanalytical
Application of Screen-printed Carbon Electrode Modified with Conductive Graphene Oxide
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