318021R8AVBINANGAS
nangas Inenmansiadin
a =
TV 1N
nangas UYsuilye w.a. 2556

'
A Y

Y 13
Tﬁ)ﬁﬂ1UHQﬂNﬁﬂH1 URINNAUBIINATANS

[V

a a < a a J = a =
ANYUVA/AUS/HINIH AHYIIAA ﬂmmﬂmmamuazmﬂﬂaa MAIBUAN

Yoyanli
‘#‘ U
1. Yevangas
muing : Inenenaastania @v3vuail
mm’é’fanqy : Bachelor of Science Program in Chemistry
d‘ a
2. wolSmyeywazannin
d‘ =3 a U a2 =
mulne @)  IneNAaaTUUNA (4nd)

(¥oelo) .. (1AN)
mm’é’fanqy (%sﬁu) Bachelor of Science (Chemistry)

(“I?E)Ei?)) B.Sc. (Chemistry)

3. Jvuen: a1

4. MmnuredaNGaunaeanangns 142 HUIERA
5. glnuuveswnangas
51 guduwy: wangasszaulSeyanas viangas 41
52 ;g wangasdamsanuuiumulneg
v Y =] ¥ U =] LV ! tad' A A A v Y =
53 mssudndnm: SuiinanunasazidpAnmmenaiiannsedeas neinnuzdumsne Wanazidau
munlngluszava
' A v U d‘ I (% U
54 anuswdenvaaiuaw: Wundngasvesamiiulamams

55  anslhfsggundduiemsanm: THfSayauitasauivugbe)

6. AOIUMNVBINANGATUAZMINNTANIA/NTUYOUHANGAT
o v W U a W a a = [ a
nangnIlsuilye wa. 2556 USuilgennvangasInenaansiadia Iy uail w.a. 2552 Mivuailaaenlunia

=® d‘ = =®
msAnN 1 Umsdnu 2556

v o
v

TanasanndunsedlasnmznssumsudmsnnnInends lumsdszyunsai 18/2555

Y [

1 UM 3 FUNAN WA, 2555
TanarsanndunselagnaazeynssumsamuniInedadiundangasuazmsdamsanet lumsiszyunsai

7/2555 1310 3UN 4 FUNAN W.A. 2555

TasveiidnfiuveunangasnnamamInends lumsszyuniai 12/2555 o Tuii 24 Sunau w.a. 2555



7. anundeulumsmeunsndngasnilgannuazanasgu

a

HangasinNunIenlumsINauNIHangAINNAMMINUAZHIATFIHMINNTOUNINTFIUAM 6

Q

% =3 | = =<
i%ﬂ‘UQﬂNﬁﬂH1!!ﬁQ‘U1muﬂﬂ1iﬁﬂH1 2558

= ﬁ' b4 ¥ o < =X
8.  ewwimnsalsznevldndsduiomsanmn
v A ya vy A a = 14 a1l v a d v av v = o
Tadiammnsalidisnnumelszneviniwldnanvares exfiu WnInenmans Wn3de Wnmiidszd
#oslfiiansmaaen HealfiiAn1339w nazlssnugaamnssu Navesmadguaziensy wenanntisasnseadfidauly
o T o a v 1 | L LYY =] Y a o dd'ci d‘ LY s A
dunuanInmslunisgnuams Wung ornsdluszauisennm wihauvendasunineuienumsiniivse
¢ A A a ¢ v Y A a I v a A A A L
ginsannIeslemaInemans Mmininrugumswanlulssnugamnisy aaeasumsidisdvestamsiifauie iy

a A ¢ A A a J
iﬂ‘i!ﬂNﬁiﬂQﬂﬂim!ﬂiﬂQNﬂﬂN’Jﬂmﬂm’ﬂ‘i

LY = =

y a dJ
9.  AMUNIAMSBEUMIADU: anzInnmanitazmalulad

dow a

[y d
URINNAUBIINAAANS AHYIIaN

°

10. amumsameuenusemsianisuiudeninnfiosanlumsnuwundngas
101 aeuMsaKIeNIHANMUATHEHY
o oA 1y Ay v =y ny o g Y yo o v
mynnnlszmaededauezgautimiasiulatuniialild dszmaduiludedldsumsiannlunng dw
Y a dJ a X v = o o v v Y a =
s Inenmaninazmalulad Fauenanazfedims Nuwuiannuazimuanalnlumsnandulfinamalulad
Tnalq w30 Warnumalulagndegidulvinnzaunazinalszlovigagatvlszmanazdsznnslulszmandy msiann
% o d' Ly a % a d A Q‘ o v 4' o Y d! %
mumdsnnesessumsiiulamdInenmansuazmaluladfiludsdng lumsizil#dszmaaansofianuedlainn
d‘ [ Y L k4 I d’d k4 d' 4 a g = ' d! d‘d J
Nga vazwanauldilszmaaunsesveiulduunilan yaansiidnnud ansudeinigdneail idudnnguniianfiaiu
o U [ Y a U [ ! d‘ IS a d’d d‘ Y v A oY a
snglumswanaulifamsanndina iesnnniifumuinnianuieite s utinlszsriuvesau nazmsiivla
MAAsHGAIAZATMAITNINNATINIHHA
102 a|umsaivIeMINAnNMaFIANIEz TaUEIIH

K a Y

o a [ ' a Y o a o a v a d
UAHNAHHUAITHINIUASTIANUTIITIA "lﬂnmuﬂuiﬂmﬂclumiwaﬂnmmmmummmammummmmu

(v d v 1 1 1 v o v a o A L% =2 I v Y v o
danumansegludaaiu 6o ae 40 uathgiudadiumswanvudavesamiugandnuuiulilumaensaiudin dwai
o (Y [ ¢ o 4 a d
Tamsaandsemailuldedrsand nazaswansznuaemsiannmadeay Fedsauifigzmanamansannoziaiuly
! a Y = Y a ' d‘ a v Y o a Y
msguasulidenadiniudilesssund liweezlslasdnaninmana erfimu mslimSnennssssumnduazmsdams
faunagenihigndesmundnineiman’ azdawansznuaeganiniia madudognaiudemsiannyurunazns

wanndszmane i ifudu

1. Wansznuan U8 10.1 1Az 10.2 ABMIHANHANAIHAzANNDEITRIN USRIV Iaa T
1.1 MINNHangAs

o [ 14 a d a Aa v < a
ﬂ]iWWﬂ]ﬂﬁﬂgﬂiﬂ1u?ﬂﬂ]ﬁ1ﬁﬂiiﬂﬂwﬁﬂ‘qﬂa1ﬂ§ﬂ3~lﬁl‘ﬂ!ﬂ1‘wuagﬂﬂﬂﬂ]‘Wﬁ\‘l uamﬂu"lﬂmummgmﬂmaw

Q Q

U
a A A g o_ & & Y a v A o U a ¢ aa A = o YAV
VI IUVNIVUAN soluanuanilu !wa%"lﬂmmﬁﬁlﬁﬂizmﬂummuumwmmﬁmwu AUNIWNWHNINYY ﬂﬂﬂum1ﬂu

v Vv
4 =

U k4 Y a
mﬁwmu1qmamnﬁﬂmmmmmmmmu

0>



112 anuheIveInUNUENavaIaaIy

Y

a v A v a a v A oA av a PR v LY AR
N‘ViTJ‘VIEITs]EJNW“L!ﬁﬂ‘iﬂﬂﬂ1iﬂﬁﬂ1lﬂ!°’ﬂﬂ!!ﬁ$ﬂ1!uuﬂ1§’3§]ﬂﬂ1u'J‘VIEﬂ?HiWIi PRUUMNTNAIHANTAITTIVUAND

& a_a (YK a a [y A A a v a v a ¢ % k% o v
WumstanasenunusfovesumInenas awamzmminwamummmmmmmmm"lﬂaummmﬂmmi UMY

U

LY o a d o A
&udnenmans Feaiudiiddusemsanudninenmaniegliszaviidunn

v A An

12. mmauwuﬁmmanamaumﬂmau‘lu'mmaﬂ/ﬂmq,/mmmau

u

v
=

v ¢ o v v dou [y 4 1 [y
ﬂnngm‘iwmﬁmmumcﬁﬂ i’ﬂ‘lﬂ!ﬂﬁ ﬁﬂamauwu‘ﬁnuﬁangmﬁummsﬂmmzmﬂuﬂnﬂmxmu
1 a v Aa a [y a [y A
12.1 ﬂﬁp»l'J‘lﬂ“lu?mﬂ’gﬂiﬂlﬂﬂﬁﬂuiﬂﬂ?‘ﬂﬂ1ﬂﬂ/ﬂm3/ﬂ1ﬂ'3‘lﬁ1/1’iaﬂgﬂ§ﬂu

n a =2 o L =i :i 4 d! Y 1 aa ¢
'J‘lﬂﬁﬂ’lsﬂ‘ﬂ'f]"l‘ij ﬂﬂﬁﬂuiﬂﬂﬂmzﬂ!ﬂﬂ?ﬂli‘)x‘l BINIUAYNKIAINHIA1UAUS nlﬂ!!ﬂ AUSHAAIAANT AUS

=

a d o a < o < d o a <
maramansuaznsad auzfaldamans aucdiaumans AUSIATHIAITAT TOIVUNY Has S INIAIaasas

0

malulad
E.100 WAl uANNSUAnYaUADFIAN 3 (3-0-6)
WEI110  aWINEMSNYHEMAAS 2 (2-0-4)
NE. 120 @¥INIMITIANMANS 2 (2-0-4)
a a d
V5. 130 avInenmsInenmansuazimalulag 2 (2-0-4)
NE. 155  @OANUGIY 3 (3-0-6)
n 161 M3lEmuIng 3 (3-0-6)
ay. 070 MBIDINGHNUGIY 1 0 (3-0-6)
o (% 9/::‘4 & Yo =% L) ) a\
E@vsSudniinunnuddalite av.a7) Taivfuvvagna
aE.171 MUIDINGHNUGIU 2 3 (3-0-6)
au.172  MUIDINGHNUGIU 3 3 (3-0-6)
A o U
us. 122 ngranaludiIalszdriv 3 (3-0-6)
a d a &, k%
5. 156  AaNNAResuarmseuldsunsuesny 3 (3-0-6)
a a [ v d
9.228  IAINEANUANNUTITHINYANA 3 (3-0-6)
N3, 201 HANMITUIHIS 3 (3-0-6)
a &: k%
WU, 291  §3nAIURIAY 3 (3-0-6)
f.210  sHgManiiiesdu 3 (3-0-6)
ay.296  MudanguegalszasAmaInImg 1 3 (3-0-6)

a a X a d A d [} a
Iruawz (NguInnugrumadnanmaniutazadinaan’) Saaeulagnndndisg luaus

a ¢ [y a Ny a aml d a a dJ aa
3ﬂﬂ1ﬁ1ﬂﬂ§!!ﬂ$!°ﬂﬂi‘]ﬂﬁﬂ ulﬂ!!ﬂ ﬂ1ﬂ3‘]ﬁ1!ﬂﬂiﬂiﬂﬂ‘ﬁﬂﬂ1w MAInana tazmaImnaaiamanitazann

S a

M 111 FIINEeN 1 3 (3-0-6)
S a

M. 112 3IINeN 2 3 (3-0-6)
aa d

m. 131 Wana1 3 (3-0-6)
ala

m. 132 Wana2 3 (3-0-6)

m. 161 UHUANMSTIINN 1 1 (0-3-0)

m. 162 UJUanMsTIINen 2 1 (0-3-0)

m. 181 UHUa msiland 1 1 (0-3-0)



m. 182 Ufiamsilana 2 1 (0-3-0)

n.218  uAagdadmuiuIngmans 1 3 (3-0-6)
A.219  unagdadmivInenmans 2 3 (3-0-6)
=S =
ny.282  ¥uAl 3 (3-0-6)
a wa e a
ny. 284 UFuAmsTual 1 (0-3-0)

a v 4' A ya v a (% 4‘ Y =
12.2 i1ﬂ'3‘li111!1’iﬁﬂ’gﬂiﬂlllﬂﬁﬂuﬁlﬁﬂ‘ﬂﬂ1ﬂﬂ/ﬂm%/ﬂ1ﬂ')‘lﬂ/ﬁaﬂgﬂii’)uﬂi’)ﬂ?ﬂ!iﬂu

o v
=2 o v

1 :é a C; o S = 1 :’J Ci 3 a
muﬁuwmim3mmaau“luﬁan’gmuﬂﬂmummuunﬁnmmmwm 1“!!ﬁ$ﬂ®ﬂﬂm$ Mdusre3vmnu

v
v R v v =

o w 4 U o w w w 4’ :’I wﬁl
SwmSurnAnTZAUTHIN 1 uay 2 uazsm‘iﬂnmﬂummuunﬁnymangﬂieuqnﬂuﬂmzdl HasHaNAMUS 1 HONDINHE3

= =

a a2 v I a = A Y v 1
‘i’IEJ'J‘IﬂTI‘Mﬂﬂﬂ‘H”Iﬁnniil!iﬂu!ﬂu?%]!ﬁﬂﬂ!ﬁiulﬂ ﬂﬂﬂ’eﬂﬂu

=

M. 121 w1 3 (3-0-6)
=1

M. 122 ad2 3 (3-0-6)
ad

M.I23  IAANUGIY 3 (3-0-6)

M. 124 @dNUGIMEHTUEWNE 2 (2-0-4)

a d 0:1
m. 125  pidun3an 3 (3-0-6)
X o v Aa d d

M 128 wiNUGIHEHMSUINemansmsunng 3 (3-0-6)

M. 129 IANDUNSHHSWNTYNS 4 (4-0-8)

m. 171 Uguanmsail 1 1 (0-3-0)

m. 172 Ufuamsnd 2 1 (0-3-0)
a wa = &’

m. 173 Ufuamsndinug v 1 (0-3-0)
a wa = &’ o v d

m. 174 UHUaMsRNug ST VNN 1 (0-3-0)

m.175  dfiamaniisunidildl 1 (0-3-0)

M. 178 ﬂﬁﬁ’ﬁmimﬁﬁm%’u‘i‘nmﬁmm%mmwné 1 (0-3-0)

m. 179 UfuamseismIvadns 1 (0-3-0)
Aaa A d

3. 206 IANOUNIEG 3 (3-0-6)
a a A d

. 216  diaHuN3e 3 (3-0-6)
a a A du Aa o U

. 217 pdedunsgnurInlszdiu 3 (3-0-6)
= a

M. 218 1NN 2 (2-0-6)
A d Aa

. 226 iMNzTTalSina 3 (3-0-6)
aa d Jd

AN 227 pRdIASIzYinazMIdszgna 4 (3-3-6)

AN, 228 IANIASIZH 3 (2-3-4)

AN. 236 IANITIEN 3 (3-0-6)

AN, 237 IAEIAEna S I TYNS 2 (2-0-4)

A, 276 JINWara@n 3 (3-0-6)

123 MSUSHISIAMS

v

u = = \J A\l a T d‘ a YV w d"
fniﬁ]ﬂﬂ1§!§ﬂuﬂ1§ﬁﬂui}33~li$1J‘Uﬂ'li‘IJ53ﬁ]ux‘l'I‘Hﬁ33»153‘”'31\‘]ﬂ1ﬂ'J’lﬂ!!ﬁgﬂmzﬂ]x‘lﬂﬂﬁ]ﬂiﬁl?‘ﬂﬂ‘ﬂﬂ uriangnsy

) [y 1 a U a 4 (Y] a d
TagiMINIWHUMHUATDANAITINIY HaNINHMAINDAIFNALSz NN Matszanuaudumadn o113t aou

u u

waziinanen lumsdamsiseumsaou



YoyammzveHangns

(Y o v L d %
1. ﬂi‘liiLH ANNTINY !m%?ﬂq‘ﬂi%ﬂﬂﬂ‘lﬁ)ﬁﬂﬂﬂgﬂi

1.1 5van

a w

v v oA AAA [y o v 2 o v ¢ = = 4 =
ﬁilﬁﬂﬂ!”ﬂﬂﬁﬂl1!ﬂ3»1TINﬂ'ﬂNiﬂﬂ%ﬂuﬂﬂﬂﬂ1§ﬂﬁﬂ1uﬂq‘ﬂ{]!m%ﬂg_]“ﬂﬂ 3“]5@114?[1%19]57]13!?\3»1 !ﬂlllli%qt'lﬂ Hazsy

daa Y a _ d o o = "Wy = a o 1 o YA Y | L=
mmj’fluﬁmmmnmmm ﬂmﬂumn]u Nﬂ’ﬂlﬂl}jg AABAIHNAUTITUUASIIUTIIN i;ﬂllﬁﬂ‘VHﬂHi’JNmJR‘!ﬂHUlﬂ!‘IJH?)ﬂNﬂ

[

1.2 ANNEINLY

o

'
Jda

a S g a = = o Y =< ! d’q .; a d' U Y
i Iinanmansnisfnen !!ﬁ%‘fnﬂ'ﬂll!“llﬂﬂﬂﬂﬂizﬂ]uﬂ]iﬂN"]‘mﬂﬂ‘UuﬂlHﬁiﬁJ’UWI HasnNagIvuN

Q

v Av 14 S 4 = v v o 1 = P U | 1 ¢
1INNANHUS !!ﬂ%ﬂﬁ%ﬂ@ﬂﬂ')ﬂﬂ%ﬂi Niﬂiﬂﬁﬁki !!ﬁSNﬂJ1NﬁNWHﬁﬂuﬂﬂN‘15 uqmuiﬂyamﬂﬁ mm&ﬂuagﬂumméymmz

Y o =

o daa a1 A a v a o X ' a A o a
aNINNYIVAINUANIAN ﬁ1§!ﬂ3~l!ﬂﬁ1uuﬂ15!ﬂaﬂu!!ﬂﬂﬂﬂg!ﬂuﬂ 3»1ﬂ]ﬁﬂﬂ!ﬂﬁ]gﬂmuclﬂullﬂguﬂ]ﬁﬂﬂ]ﬂﬂiﬂgﬂﬂ]ﬂ]ﬂ"lﬂ Ny

< o v ! 14 a Aa o v A = a =2 4 aaa a a
Wupauaddgildlumsuddyminuludiadszd i Iyundiannseeduedsesnisznoy Ufnsemazmsnaaunlasi

Maluszauluanaludsdda sazduderdestumswasnmamalulagzimn Alvnundrnglunmsiecng Jag
(v d 1 Yy a A v [ HAa a v aaa Jd & Y
duns1zng q anseldveyaineItesiussaling msnuas dunaden tazi@inemans iudu
dwa Ay J 3 o 14 1] U a o 4 = a AR Y =
wona iy uaiiduiludnsnadnglumanslul wu wlwmaluled Judumstnunivuaiidedesinm

% = a ¥ Y a A A v v du a a s a Aa
Hann1s Ng) NEH4) uamuumgmmm%mﬂ HI0NANUTUNUENUFIINA tazmsiddeuulasvesas naniludvnims

1
a wva =

k4 Aawv o Y a [ = q' 5 d‘ Sld'd a A k4
ﬂﬂﬁf)ﬂu“r‘iﬂﬂﬂ{]ﬂﬂﬂ1§°lNNﬁﬂ]§‘Ylﬂﬁ§N uazms’mam‘lmnﬂwwmmsmammwmmsaaq ANANHIITUANIINITNO

v

Yo =2 ya A Ay a Y a J 1 ] a v I I T A
"lmumivlmlu“lﬁm3mnszmsam‘lumsmg mmswﬁﬂmuﬁmNc]aﬂnmmnnmmzaﬂum@sﬂuwaamamzu‘u

J
1.3 IngUszasnvesnangns

¥ v
o/ a

A o a _aa Y A awva T ¢ = o 99 Y
131 waavwdandanuinugrunaimanguuazoadfifeglunana armnserilddszgnalels

u k)

Aa oY o a S Y 1 | &’ o U =< 1 U
“lnﬂﬂszﬂnuuamn'hJﬂﬁnammww"lmzmmmzau !mglﬂﬂ‘W‘Mg1Hﬁ1ﬁiﬂﬂ1iﬂﬂﬁ1ﬂ@11~!i$ﬂﬂgﬂ
A v a _Aaa 1Y a a a ¢ o ¢ v Y ad a J
1.3.2 NiWITJm”ﬂﬂ‘ﬂuﬂ?1uﬁ]1ﬂiﬂﬁluﬂ1§i‘lﬂ§$ﬂﬂﬂ]]3~lﬂﬂ AAUAIICH dIUNIITH !!ﬂﬂiy?ﬂﬂ]ﬂ?ﬁ'ﬂ]ﬂ?‘ﬂiﬂﬂ]ﬁﬂi
Y 1 | 14 G'Q' 4
"lﬂazmaﬂuizuu !!ﬁ$ﬁ§1\1ﬂ'§§ﬂﬁsﬂ1’ilﬂﬂ
A o A _Aa a v a Y = "y ° v o
1.3.3 AAAVUNANHAMDTITN IYTIIN ANNIVHNAYDY N !!ﬂ%ﬂﬂ'ﬂiﬂﬁlg mm‘mmmmgmwmmﬂmeﬂu

= U U v a
msilsznevedn ﬂ'J‘iJiﬂml‘IJﬂ‘iJﬂ1§WGJI°I«!1%1’3?]34!!@181]58!7]?!“]”6]

v ¥ ¥

QA k4 4 =

a v A o [y 4 4 o w
1.34 Nﬂﬂ‘ﬂm"ﬂﬂﬁT’lﬂ!ﬂN‘ﬂNﬂ’J1N§ﬂﬁﬂ11&!ﬂuﬁu§1%ﬂ?ﬂ§jﬂﬂ!ﬂﬁﬂ‘§$§ﬂﬂ sﬁamuaummmé’mmimmﬂu

L]

uANIMASFIazgAaHNIIN



STUUMIIAMIANE Maduiiums uazlnssadisvesrangns

1. SzUUMSIIAMSIANH
1.1 530y
Fszvumsansuuuniaa Jag 1 Umsanyuisesnily 2 mamsansnd 1 mamsanuun@ Aszaznadnelai
] v o ¢ N v v = vy v o { QY A o = v A
voand 16 dlaminazenwilamnggieulilaglFnmmsanin  hideandn 6 dleaw ualiingluemsanuluunazsedn
Fmpumadnd
1.2 MmsdamsAn¥nngaiou
= % =] Vv :,1 c: cg \KY a o o
imsdamsinnmnaggieu s Iuegnumsiiasanvesnaznssumsilszdmdngas

1.3 MstiguRearvIgnusTUUNINA

Yaii

2. MImniiumInangas
2.1, v-nalumsaniiumsissumsasy

Ju-nasvmsioa

mamsAnfil Aeuiigueu — Nuenau
=2 P A a o ¢
MAMNSANEIN 2 IABUNGAIMEY — AUMWUE
4 A =
MAgaIeH IABUIUIAN — NEHMAN

wa Y Y
2.2. AUTNUAVDIRNVIANHE

G

wa Y Y X Y | Y v v a [ d v v = :-’I A
paantAvesdiindnmdeudulimudeisnvamInadesssumans NdemsannyulSyaas wa.
b4 U Q' a 4
2540 (WSounTund luiiu@) Uo 7
Y =) Y Y X
MIAAABNIVIANY
o A Y ¥y = Y o ~ o A Ay = o = i =
msaaaenditndnulfiduldmusziiiaumsda@eninarinfnuluasiumsinuivuganfinuives
iihauANZNIIIMINseANANY HisemMsAm@enandIMsinmInndaimualasnnuiureuvesamumIng sy
23, dymaesiinanymsmdn
LS U d&’ Y a d a d LYY =)
1) WnAnEMinuaNIMInenmansuazadinmans luszauiisenliane
= o =® 1 LY Y] =g 3| Y LY Y Y
2) msigumsauluszauganfnmmannluszavisen dsradudfymlumsdsualddniuszsuums
Saumsaaulunrininenady
VN \ d! = &‘ Yy U T o YV = d‘ Y o A % a
3) WnAndIunisiinunnuihumumdnguliane ildmsSeunmsaeuilidinnseena1sdieds
(%] | o 1T a d d‘ :.‘1 Y
mudanguiunan lifadszlavigagamaiiagli
< o A A Y o w o = )
24.  nagnslumsauiumsmentludyrydednavesiindnulude 2.3
[y a d‘ v a/&' %4 a d a QY Vo K
1) dnaemasumelsuanudnugrumeiuadinaans uazInenaans Wuniinfnn
a dd‘ =3 d‘ Y o ) V=S d‘d d‘ (YY) *X aa =
2) Hszuuormsandsnm meldmmuzihuninanniidamlwSesveasmsisud sauddsmaSauluy
U = U Ya
szAUQANANYILLNlNaTA
3) imsdguiimainfnulual euuziinsesmsuianar anuSuAaveunentnluguziindny uazmaiia

= o o ] o o & A = A qya o
ﬂ1S!iﬂunl‘ull?ﬂ?lTIEHﬁ819811\1‘1‘511’11]53@71]?]31“?;71!5% FIUNITUNTBINTNIHUMSANY AN TS 8uauMelunafimriua

Tagviangas



(Y [y [y [ Y 4
4) umInnaedalviimsnageuinszauniaimudingy mninanmaevulurmiun s desainziDeu
2 v A’ \J 4' w Yy v
FINMBDINGHNUFIH (@H.070) N WRUTUFINAMIFNUMBIBINgY
25, STUUMSANm
2 o
T Ve
1 A A a dg [
uwumalnarvaedsiisiuduman
Al 4’ \ = | 4' w
suumalnasnudennimmazideaiugenan
ag a da A LY .
suumalpamadidnnsetinmiluderian (E-learning)

¢
!!U‘IJVINUlﬂaTINEHLﬁﬂilﬁﬂ

OO000~

DUY (FZW-revererrrrrerensrseseresesesesesssssssssssens
= | a a a ) Y a2 L
2.6. ﬂ1§m€lﬂii’)u‘}"iulﬂﬂﬂ 1Y UASMIAINSIUYHIIBHVINN I ING QY
=) v a a = = Y a [ Y o Y v v
(1) ﬂ15!7|2]‘1]1i’)1-!1’i1-!38]ﬂﬂ IV UASNITAINSLVSULIEUVINNKIIINY 18 Gl?i!l]“l—ﬂ‘ijﬂ] HUOUINY
a (] ¢ 1 vy = o = 4 % A a v Y
N”ViTJTIEﬂﬁEJﬁiiNﬁ]ﬁﬂ531ﬂ3€]ﬂ15ﬁﬂ‘ﬂ1‘ﬂuﬂ%igig1ﬂi N.F. 2540 (wsauﬂuuui’f’lmwumu) U9 10.10 LA Vo 15
(v J = = v a % Y a Y ¢ A
(2) HaNNUNNITAINSIVYULIIIUVINNTKIIING 1Y ﬁlﬁ!‘ij“l-!"lﬂﬂn»ll]iZﬂ]ﬁ?ﬁ’ﬂ?“ﬂﬂ]ﬂﬂ HIJUAITAT 1303
o J A a o= a v A= a v o =
naninadn !!ﬁ$!\‘ii’)‘i»!“l"llﬂ'lifﬂﬂ‘i’l%!‘lJEl‘iq!ﬂf'l‘]sl13121'3‘]1'l"l]'lNiﬂix‘if'l13!!ﬁgﬂ'li%ﬂ‘ﬂg!‘IJEI‘L!?Iﬂ‘lsl'li]El'J‘U]"Il'l?lﬁ’ﬂ]iJuQﬂNﬂﬂ‘Hﬂu

v U G~
nangasszaulSaIAs w.a. 2552

3. wangasuazensdfaou
3.1 vangas
3.1.1 NUIUKHUEDATINAZTZHZANANH
NIUmIEInINNaeANANgAs TN 142 HiEha
=S Iq LY =® =3 LV % Y =® o 1
szaznadnyiflunangasuuufnpudiuna HnAnmdedldszeznmmsinynaearangas o
4 =g a \ Ta = a
vy 7 mMamsan¥n@ nazesannliiny 14 Mamsanynd
3.1.2 Tnssadandngas
U | YV = =g = 'Y i\l ] a =g a\ J
wnAnyazdesaanzideufingsiedn sauliviesndn 142 wieia Tasfinuedviaieg asumu

¢ ° 1Y o 2
Tnssa31909n15znou tazdeivuavasHangnIAaH

) Swaawnnl 30 WMIEn
2) Awuane 106  HHEDA
2.1) 3%11}%1@mmﬁnmﬂmﬂ%uazmﬁﬂmﬁﬂ% 30 HUEHA
2.2) Insavluman 39 DL
2.3) IMsAuUenaIU 4 DL
2.4) 3¥uden 33 HUENA

3)  HIaIvuaentas 6 DL



3.1.3 nednluvangns

3.1.3.1 s¥adm

ONY3E0 AN. / CM HINEDI ONYILRUBIAUVIV UAN
A0V WANUHIYAI

a d! A a 29 Y v 1 4 ¥ o Y ﬂ' a =
swinFailageulasnnIvuaiilionysde “Au.” nazmualgay 3 HaniKM¥e I aslinnuring

frame i
v Y =] Aa =§ o :’J = A A -=‘l=| \ o W
nan3es viaada INFeegluszavruilangg niednnlanuennhemudiay
HanAD MaNeda HaAITIeY TumanIsuadl
9 ] X a :,J 3. a v v A A A
HanrIe HInea InnuiuIndaunse v aen
vian3es vianay HanvvIe
Hineay ANUHINY Haeay ANUTIIEY Wingay | AnNvNg
= = =® d' a a Aa = d a Y]
1 anpludmsani 1 0 511 UrIA I 1IN UNIE 0-5 9D
= = =® d' a a A A a d a =)
2 anwludmsanui 2 1 511 UrIN I 1A HUNIE 6-9 I uaen
= = =® d' a a Aa d
3 anwludmsanui 3 2 51 Ur3IA I 1IN
= = =< d' a a A Aa aa d
4 anuluilmsani 4 3 I lunnndn iz alana
a a = a d
4 111NN IndineNNUNDS
5 I luranaIn avienn
6 I lunanain Nasad
7 F ) urNIAIY WoAINDS
8 INTuHIIAIN IANAETHNTIN
a a Vv v \
9 Je 1 lunnaadIv1 n1sauaIiedis
a A a A
dasznIaayrniimunIoauN




3.1.3.2 MeIMaztoHuaAveIHaNgns
1) nenall 30 HUEHA
v 4 =2 a Y a =2 o 14 vy v v a
wnAnmzdesdnneInlundngasIndnynalyd sauuadlideandn 30 niedn au

¢ o a o 3
Tnssadaazesnlszneuvesndngasimnanunill Fwvai 2 dau fe

! d‘ < v a v t:' o Y v K 4 = o | a v 1 t:
a3un 1: !‘]Juﬁﬁﬂgﬂiﬂﬁﬁ"“i’)\‘iu‘lﬂ?ﬂﬂ1ﬁﬂﬂﬂ1ﬁuﬂ11’iuﬂﬂﬂ‘kﬂnﬂﬂuﬂﬂﬂ!‘iﬂuﬂ”luﬁu 21 riUEnNA ﬂ\iﬂ?ﬂﬂu

R i Hiwne
TN ¥9I1 e
(W3sene- U ua-anmnmeniea)
WIANYHEaNS 9A 1391 2 i
a d
B 110 aWINENMINYBEMANS 2 (2-0-4)

TU 110 Integrated Humanities

wnagnNmans IR 2 31 5 HEna
UE. 100 Wi UANNSUAAreUADFIAN 3 (3-0-6)
TU 100 Civic Education
NE. 120 @¥ONENMITIANAIAAS 2 (2-0-4)

TU 120 Integrated Social Sciences

A INgMmanstazAdamans
Snenenans T3aAU 1 311 2 vivgnn
a a d
5. 130 avnemInemansuazmalulag 2 (2-0-4)

TU 130 Integrated Sciences and Technology

v

a ¢ A a J a v a
AUAAIAATIHIDADNNIADI JAY 1 3% 3 iHIENA
aad
HB. 155 aoANUIIU 3 (3-0-6)

TU 155 Elementary Statistics

HIAMB Taf 4 311 9 vivEHA
. 161 mslEmun’Ine 3 (3-0-6)
TH 161 Thai Usage
aH. 070 mmé’qnqyﬁugm 1 0 (3-0-6)
EL070  English Course 1 (ivfunhefn)

v I3
%

o =)
@msudnfinunnaddalite au. 171)

u

¥
v =)

aH. 171 MBPIBDINYHNWHIIU 2 3 (3-0-6)
EL 171 English Course 2
qY. 172 mmé’anqyﬁugm 3 3 (3-0-6)

EL 172 English Course 3



J d' v R v = a 1 4‘1 a d' 13 Y o a :.’1 Qv | a % dw
aIUN 2: UNANHIVTADIANHITIAIVININY ﬂmwau‘l61151213“15171%116111111111461'13 ATHIU 3 IV FINNIAU 9 KHIIBUNA AU
[ d’ J a
aH. 296 J’nHﬁNﬂq‘H!Wi’)ﬂﬂﬂi%ﬁQﬂﬂN'J‘lﬂﬂﬁ 1 3 (3-0-6)
EL 296 English for Academic Purpose 1

A 2 a ' a a2 A\l dw
aztaanoan 2 INYIFIIIN 6 HiHIUNA %1ﬂ‘§183‘1ﬂﬂ’0“l‘1h!

AHa oY
NE. 122 aguanaluiiailszdriu 3 (3-0-6)
TU 122 Law in Everyday Life
a ¢ = X g9
D, 156 ﬂi’)NW'J!ﬂﬂi!!ﬁZﬂ1§!ﬂlﬂﬂiﬂi!!ﬂﬁ?~l!ﬂi’)ﬂﬂu 3 (3-0-6)
TU 156 Introduction to Computers and Programming
a a v v d
9. 228 %ﬂ?ﬂﬂ1ﬂ31uﬁuﬂﬂﬁ§$ﬁ'jN‘]alﬂﬂﬁ 3 (3-0-6)

PY 228 Psychology of Interpersonal Relations
NN 201 HANMITUIHIS 3 (3-0-6)
HR 201 Principle of Management
WU, 201 gInoresdu 3 (3-0-6)
BA 291 Introduction of Business

¢ Ay
fl. 210 IAIBgManIUeInY 3 (3-0-6)

EC 210 Introductory Economics

a ) =
2) AN 106 HNUIIENa

a X a d a dJ a
2.1) 7]“]51Wd1!511!7]1\137|211ﬂ1ﬂﬂ§!!ﬂ$ﬂmﬂﬂ1ﬁﬂi 30 ﬁ‘li"lilﬂﬂ

k)

% v

pAndesdnmneInlumnainiugrumadnsmanitazadinmanisiu 30 vieda

¢
De

S a
N 111 BIIN 1 3 (3-0-6)
SC 111 Biology 1
S a
IN. 112 ¥IIN 2 3 (3-0-6)
SC 112 Biology 2
% =
IN. 126 Hnantau 1 3 (3-0-6)
SC 126 Principles of Chemistry 1
o =
N 127 HnaniAay 2 3 (3-0-6)
SC 127 Principles of Chemistry 2
w131 Wand 3 (3-0-6)
SC 131 Physics 1
m.132 Wand:2 3 (3-0-6)
SC 132 Physics 2
m. 161 UHuAMsEIINen 1 1 (0-3-0)
SC 161 Biology Laboratory 1
m.162  UfianmsTainen 2 1 (0-3-0)

SC 162 Biology Laboratory 2



IN. 176
SC 176
N 177
SC 177
IN. 181
SC 181
IN. 182
SC 182
f. 218

MA 218
fl. 219

MA 219

AN, 201
CM 201
AN, 202
CM 202
AN, 211
CM 211
AN, 221
CM 221
AN, 222
CM 222
AN, 231
CM 231
AN, 232
CM 232
AN, 251
CM 251
AN, 311
CM 311
AN, 351
CM 351
fAd. 352

CM 352

dgiiamsviannd 1

Principles of Chemistry Laboratory 1
dgiiamsvannd 2

Principles of Chemistry Laboratory 2
Ufiramsiand 1

Physics Laboratory 1
Ufiamsiland 2

Physics Laboratory 2
upagdadmmsuInenmans 1
Calculus for Science 1
upagdadmmsuInenmans 2

Calculus for Science 2

a U W
2.2) Ivenvluan

nAn¥IfednTeIn luraaIvvinuluaiv 53 39 vulgia

HAa = J
IANDUNIY 1
Organic Chemistry 1

Aa A d
ANDUNIY 2
Organic Chemistry 2

2 A = J
ANDUUNIY 1
Inorganic Chemistry 1

% A J
HANANIUAICH
Principles Analytical Chemistry

a 5% & A

NIFUAINCHAIYIAIOIIND 1
Instrumental Analysis 1

A a aa d
i alana 1
Physical Chemistry 1

Aa aa d
i ana 2
Physical Chemistry 2
FEmsmeadiamanimvmiiningdl
Mathematical Methods for Chemists

N A A d
IANDUHUNIY 2
Inorganic Chemistry 2
nanmyalalnsalnildmSuinmil
Principles of Spectroscopy for Chemists

J

msilszgnalyaninsalnll

Applications of Spectroscopy

1 (0-3-0)

1 (0-3-0)

1 (0-3-0)

1 (0-3-0)

3 (3-0-6)

3 (3-0-6)

) a
39 HUIEYNA

3 (3-0-6)

4 (3-3-6)

3 (3-0-6)

4 (3-3-6)

4 (3-3-6)

3 (3-0-6)

4 (3-3-6)

3 (3-0-6)

4 (3-3-6)

2 (2-0-4)

2 (2-0-4)

v

N

S
H



AN. 491 Fuanmanil 1 (0-2-1)
CM 491 Seminar in Chemistry

a v =
1. 492 Tﬂi\‘l\‘ﬂiﬂ‘i}ﬂ!ﬂ&l 2 (0-6-0)

CM 492 Research Project in Chemistry

a v

2.3) INanunenann 4 HUEnA
WnANYINBIANHI518IM  HHNIAIVITIAVUBNEIV 5IN 4 HUELDA A1
S =S
n%.282  BAAN 3 (3-0-6)
BT 282 Biochemistry
a wa = =
ny. 284 U{uAnsTuAdl 1 (0-3-0)

BT 284 Biochemistry Laboratory

a A v a
2.4) ¥ 1a9N 33 HuEgnn

o = Yy A = a Va1 A a = vy v " a
2.4.1) uﬂﬁﬂH]ﬂf’)Q!af’)ﬂﬁﬂ‘H1i1ﬂ’Jaﬂfluﬂqu?m]ﬂﬂqﬂu!WﬂQﬂuQﬂqN l’luuﬂﬂﬂ'J] 18 KUIENA

a

(1) N@UIBUANVIGNE
Aa ado
fN. 306 IANBDUNIGUUGN 3 (3-0-6)
CM 306 Advanced Organic Chemistry
au.307  UfiAmsFunssiensdunid 2 (0-6-0)
CM 307 Organic Synthesis Laboratory
a o J a
fN. 308 mﬁmmwaﬂnmmmsmm 2 (2-0-4)
CM 308 Chemistry of Natural Products
a A J

AN, 316 msdsznevlariounse 1 2 (2-0-4)
CM 316 Organometallic Compounds 1
an 317 andnlnsaladléwmSuindiediunsd 2 (2-0-4)
CM 317 Inorganic Spectroscopy

a 5% A A
AN. 326 NIFUAINCHAIYIAIDIIND 2 4 (3-3-6)
CM 326 Instrumental Analysis 2

Aa aa d
AN. 336 dpaTlana 3 3 (3-0-6)
CM 336 Physical Chemistry 3
a J da =

fIN. 346 ﬂﬂNW?!ﬂﬂiﬂiZQﬂﬂ!“}N!ﬂN 2 (2-0-4)

CM 346 Computer Applications in Chemistry

@) ngadvuniidlszeana
d 1
AN 366 Uningmaamsaglou 3 (3-0-6)
CM 366 Transport Phenomena
¢ 4 a ¢ A
AN 367  dauUWamans uazmseonuuLnIeslfnsainugiy 3 (3-0-6)

CM 367 Chemical Kinetics and Basic Reactor Design



AN 376  I1pdiNRAINDS 3 (3-0-6)
CM 376 Polymer Chemistry

aN. 377 miulﬁmmzmsﬁugﬂi’aqwaama% 2 (2-0-4)
CM 377 Polymer Rheology and Processing

AN. 378 ﬂﬁﬁﬁmi%’aqwaﬁma% 1 (0-3-0)
CM 378 Polymeric Materials Laboratory

an.379  asdjasdmSunaradn 2 (2-0-4)
CM 379 Additives for Plastics

an.386  Usanaduiusia 3 (3-0-6)
CM 386 Chemical Stoichiometry

AN 387 wingdiamsdmiviinmil 3 (3-0-6)

CM 387 Unit Operations for Chemists

Y= YV A =® a | 49’4 T Y v v a L ICY) Z [y a d‘ A %
2.4.2) Hﬂﬁﬂ‘ﬂ]ﬂﬁﬂmﬂﬂﬁﬂ'ieﬂi]ﬂ?‘lﬂﬂﬂvllluﬂﬂllﬂuﬂﬂﬂ'ﬂ 15 iHIEanNA (ﬂN‘H‘U“ﬁ] nmmwmman"h
4 v
HAINNYD 2.4.1)
a dJ d a =

fIN. 346 ﬂﬂNW]lﬂﬂiﬂi$Qﬂﬂ!%Q!ﬂN 2 (2-0-4)
CM 346 Computer Applications in Chemistry
ML376  ndivedanes 3 (3-0-6)
CM 376 Polymer Chemistry

v Y A Aa A J
fAN. 406 HIVDNIAHNUANDIUN Y 2 (2-0-4)
CM 406 Special Topics in Organic Chemistry

a = d
N, 407 mﬁﬂiznamumamem 2 (2-0-4)
CM 407 Organic Medicinal Compounds
QA a S J

fN. 408 IANYIDUNIY 3 (3-0-6)
CM 408 Bioorganic Chemistry

v Y A a A = J
fN. 416 HIVDNIAHNINUANOIUUN Y 2 (2-0-4)
CM 416 Special Topics in Inorganic Chemistry

a = d
AN, 417 msdsznevlariounss 2 2 (2-0-4)
CM 417 Organometallic Compounds 2
a d (Y v
. 418 DHUNINANNUNAINUNAUNY 2 (2-0-4)
CM 418 Inorganic chemistry for Renewable energy
N, 426 lﬂﬁ%!ﬂi13‘ﬁ‘ﬂ1ﬂﬂ1!!ﬁ$ﬂ1ﬁﬂ15!!‘W°ﬂé 2 (2-0-4)
CM 426 Analytical Chemistry in Pharmaceutical and Medical Science
a J a

. 427 PRIz NI Sz FAUIAARN 2 (2-0-4)
CM 427 Analytical Chemistry in Food and Environment

v Y a Aa aa d
fAN. 436 WvenitayManlslana 2 (2-0-4)

CM 436 Special Topics in Physical Chemistry



AN, 437 miﬁmumuaxnmﬁumwﬁﬂmaqa 3 (3-0-6)
CM 437 Molecular Fluorescence and Imaging
AL 438 andalmanamnaziniivesiaaynlil 2 (2-0-4)
CM 438 Physico-Chemical Properties of Novel Materials
= W A o &l k%
fAN. 446 ANAIDUANTIANTUIUIUDIN Y 2 (2-0-4)
CM 446 Introduction to Computational Quantum Chemistry
AN, 447 maa‘immsmmzﬁ’ﬂmaQamqmﬁ 2 (2-0-4)
CM 447 Molecular Simulation in Chemistry
AN 457 msamuimamsmﬁ 2 (2-0-4)
CM 457 Chemical Project Investment
AN. 458 AAINENAANS 2 (2-0-4)
CM 458 Forensic Science
an.466  Ulasndivazmalulad 3 (3-0-6)
CM 466 Petrochemistry and Technology
IS \ aaa

fAN. 467 !ﬂN"Ui’Nﬂﬁ!iQﬂ{]ﬂiEﬂ 2 (2-0-4)
CM 467 Catalytic Chemistry

a g a da A d
N, 477 alanNIvuUNaaUNIY 2 (2-0-4)
CM 477 Organic Electronics
. 478 Jaq¥Imn 2 (2-0-4)
CM 478 Biomaterials
AN. 479 FTediiANMINaaINDS 2 (2-0-4)
CM 479 Special Topics in Polymer
fIN. 486 !ﬂﬁqmﬁ]?‘iﬂiiu 1 2 (2-0-4)
CM 486 Industrial Chemistry 1
AN. 487 !ﬂﬁqmﬁ]?‘iﬂiiu 2 2 (2-0-4)
CM 487 Industrial Chemistry 2

= = T v a
AU, 496 Wnauadl "luuu‘wumnﬂ

CM 496 Chemistry Internship

3) NI UADNES 6 HugnA

= A

£ = a < sld' a a A %
Hﬂﬂﬂ“ﬂ'ICT]N]?E]!ﬂBﬂﬁﬂ‘kﬂ'J‘lf'lﬁlﬂﬂulﬂ‘ﬂ!‘ljﬂﬁ’ﬂualuﬂ1ﬂ'3“ﬂ1 Tiii’)ﬁﬂ]‘ljuclﬂcl U

a [ d g a A A o VY v ' a O A 4 X a = o
Nﬂ]’)ﬂﬂ]ﬁﬂﬁiﬁ&lﬂ]ﬁﬂﬁ!ﬂuJ‘Iﬂ!ﬂi’)ﬂ!ﬁi muau"luuaﬂnm 6 iHIENA mu‘lﬂ‘wmﬂsmm wmnmm"lﬂ HuINA

\ %
Mealszmade
\ <3 LS o A U dw 7 | a =) a v
aendlsnaindnmaziinNyurardanuiidsuasnas 1l
a &' a d A d a g-’l a y Y o a = c'J
1. INnugrmanenmanssazadiamaninniv (N lildnmual3ludnanuialy
4
U 2)

a % = 0:1 \J d‘ \ d‘ ! Y o T a
2. wﬂuﬂangmﬂnymﬂﬂmuﬂ 1 uazaIud 2 Nysiade “us.” NNIW



a = a = A A 4
3.371 1.162 MIVSUINENUIVING LA 1N.163 ﬂ1§!"llﬂH!Wﬁﬂ1§ﬁﬂﬁ1§1Hﬂﬂﬂﬂi

= a A o a
ﬂ1§ﬂﬂ°ﬂ1'3‘b’1!ﬂ3~l!ﬂu'3‘lﬁﬂﬂ
L 4' d =g a a A G A Y = a LI v
Hﬂﬁﬂieﬂ'lr!ﬂﬂin‘lﬂ‘nllﬁgﬁﬂﬂ‘i]%ﬁﬂ‘lleJ‘lﬂGlHﬁﬁlTJ“lﬂ!ﬂN!lh!'J‘lﬂiﬂ ‘ilZﬂi’Nﬁﬂ'tﬂ5183T1ﬂlﬂﬂﬁ1ﬂl1iﬂﬂquuﬂﬂﬂ'ﬂ 25
VA A o 1 1
Hienn maudeulvdane Ui
Y = A o v " A A v A
1) ADIANHIIBTIVIAVIIN 18 HHIENA mnsmwma"lﬂu

AN.206  1AIDUNTE 4 HUWNNA
CM 206 Organic Chemistry

S A =~ d v a
AN. 216 ANDUUNIE 4 HnuEynNn
CM 216 Inorganic Chemistry

Aa ¢ a ] a
N. 226 mmmswmmﬂ%mm 3 HUIEWNA
CM 226 Quantitative Chemical Analysis

A a aa Jd | a
AN, 236 !ﬂNWQV\lﬁﬂﬁ 3 HnuEynNn
CM 236 Physical Chemistry

=S = ) a

N%¥. 282  ¥IUAN 3 HUIEYNA
BT 282  Biochemistry
ny. 284  UfUANMsTURH 1 HUWNNA

BT 284  Biochemistry Laboratory

) rdendnmanlitiesn 7 wiheda annedmee i
AN, 346 menfimeslsvynaiFunil 2 wiein
CM 346 Computer Applications in Chemistry
AN.376  1AIINDAINDS 3 HUWNA
CM 376 Polymer Chemistry
A 427 iniimsiziluemsuazdunaden 2 wighna
CM 427 Analytical Chemistry in Food and Environment
AL 466 Dasmiinazimalulad 3 HUwNA
CM 466 Petrochemistry and Technology
AL 486 1ANQATHNTIN 1 2 Henn

CM 486 Industrial Chemistry 1

= ﬁ' U a =
msfnsuneSueySaygnlumudvuad
VR YR a \ U ) = v A = L \J A a A Al Yo
wnAnndlalafnusednaien mumdngaslumuidvuedl ldmisedaazaslitiesndt 103 mineia Jans a3y
oyiSayanasonluaelili
1. lamszaumaazanlidin 2.00
Shg = =8 Y L J = a
2. dvunzidewindnyanud iveunin 5 mamsanulnd
3. ladnuminanunalivesnrinInends 30 vvgnna

4. ddnuivuamzvessvIvuailiteanii 70 vvwna matenlude 1



q < d o
4.1. InNugrmadInnmanisazatinmans 11U 27 wieha

4.2. Fupmzvesauivuaiilhiteand 43 iiedalaeynindesaenla  ludinnc
Y a A a9 VY \J v a
5. 'ladnu v uaenas livieandn 3 wiieia
=
3.1.4 UHUMIANH
a = a
Umsfnun 1
N oA " A N oA " A
MAGEUN 1 Hiehna MABEUN 2 Hieha
v A [ [V 1
n.161 mMslimwuine 3 NE. 100 WAIHBINUANNFURATOUAD 3
aH. 171 mmé’enqyﬁugm 2 3 aanu
M. 111 FIINEN 1 3 ay. 172 MUDINGUNUGI 3 3
a wa oS A oS a
m. 161 UHiANMsTIINN 1 1 IN. 112 ¥I33INeN 2 3
w = a wa )
M. 126 HANAN 1 3 . 162 UHiANM3TIINen 2 1
a wAa U = w =
m. 176 Ufianmsnanail 1 IN. 127 HanAd 2 3
ala _ d awva Y =
m. 131 Wana1 3 . 177 Ufianmsvanad 2 1
m. 181 Ufiamsiland 1 1 m. 132 Wand 2 3
v o v a d a wva ala ¢
f. 218 upagaadIHIVINENMEAN 1 3 m. 182 Ufiansilana 2 1
A.219 unagdadmuivInemans 2 3
33U (HUEDA) 21 33U (HHEDA) 21
=\ = ¢!'
Umsfnun 2
= d' | a = d' | a
MAGEUN 1 Higha MAGEUN 2 Hiena
a a dJ [ 4 d
NE. 130 a¥INGIMIINNAAAINAL 2 ay. 296 MEVIngUINegallszaen 3
malulag MmaINms 1
U5, 120 @HINNMITIAUMANS 2 U5, 155 aDANugIU 3
HAa = ¢ AHAa = ¢
AN. 201 1ANDUNIE 1 3 AN. 202 1ANDUNE 2 4
[ aNa J S A A J
AN, 221 HanNIANIAIIZH 4 AN. 211 1ANDUUNIE 1 3
Aa aaAa d Aa aa d
AN, 231 AT 1 3 AN, 232 @AEBINENT 2 4
as a d o YY) a Jd Y d‘ =
AN, 251 IBNINWIAAUAMANTAHSUID 3 AN, 222 NMITIATIZHAENATOIND 1 4
=
1nil
A= Juor 4
XX. xxx s liaud 2 3
33U (HUEDA) 20 33U (HUEDA) 21




s
imsfnyn 3
~ = T A ~ = T A
MABEUN 1 Hivgnn MABEUN 2 DYRTnTY
AN, 311 1IANDIUNTE 2 4 U5, 110 aHINGMSUYBEAAS 2
ax. 351 nanmsanInsalnildmsuiin 2 Nnv. 282 ¥ AN 3
=
1n3l
J a wa
. 352 msthszgnalyanninsalnd 2 ny. 284 UHuamszuad 1
a Y A a v A
AN XXX IVURWIZTAMADN 6 AL XXX IPURWIZAIUDDN 12
XX. xxx 3manimn ldaiui 2 3
U (HHIEBDA) 17 333 (HUEDA) 18
a = ~
Unmisanun 4
= d‘ A a = d‘ T a
MABEUN 1 HUEnA MABEUN 2 HUEHA
A, 491 FUNIMUAN 1 AN, 492 Tasanuddund 2
a 1 A a k% A
AN, Xxx IPURWIZMMIADN 10 AN. XXX IVURWIZMMADN 5
a A = a A a
XX. xxx J¥Ua0NES 3 XX. xxx ¥ a0 3
33U (HHEDA) 14 33 (HUEPA) 15
3.1.5 MAB1NY5EITINH Ing
Syl
. 4
Ui 1
WnaNyBimans
U5.110 GHINENMSUYHEAAS 2(2-0-4)

TU 110 Integrated Humanities

=2 =2 | & ' Ay v Y A a (Y a v d
ﬂﬂ‘ieﬂt)\‘lﬂ?l13J!1J1!3J1511?)\1N1§Hﬂ“11424ﬂﬂ13"| w"lﬂazmummwa NAA ﬂ1‘§‘V‘IW‘H1Tlﬁﬁﬂﬂiymﬁﬁiﬁﬁiiﬂﬂl@&

VY v Aad a a J

J 4 aoc v a a (Y
NUBY ﬂﬂﬂﬂ‘ﬂualﬂg‘ﬂﬂll?]ﬁﬂ1§ﬂﬂ'3!ﬂ§1$?‘i!!ﬂguﬂﬂﬂt‘g?ﬂﬁhﬂ“] ﬁm@wmmmm‘uqasj 91N NANITNUVIINTITWUHINIG

=) a Al d‘ d‘ o A Aa A \ = a a Al
malulad ﬂiymmmguuﬁ MINTTNUASINGAN) sumiamwamimzmuﬁmmmummm‘lﬂammﬂsza‘ﬂﬁmwmuni:m

ms nlagumasveslanit

HnATIANMaNS

35.100 WarieafuANUSURAvOUAREIAN 3(3-0-6)
TU100 Civic Education

mﬁﬁﬂuﬁﬂé’nmﬁﬁug1umaan151Jnﬂ5aﬂmzuauﬂszm%ﬂ‘lmmmzmﬁﬂnﬂsaﬂﬂﬂ AL¥NE (The Rule of Law)
Whlannurineves "waiea” luszvevdsznslng Wadulidpdnuldwannaueddidly "waiies" luszuev

o v A Qs
UszasilnanazldfinnusuAaveuaedenn Tagli3smsieudlagasiioU fUA (Learning by doing)



NE.120 AHINIMITIANMANS 2 (2-0-4)
TU120 Integrated Social Sciences
a a [ d 1 Y ' a [ d \ d = o a
INarInenmsdaanman’  anaadliiuindndwnumansianuvingaenysd lasdnusuiiaves
u d LY (Y} (v} d a d (Y] LY
dannmansnulangaaaialval MsuENAIvEITIANMAN50NIININNIMAAS MI5UBINITZUIUNAN (PARADIGM) V04
a d a d [ d d CY
Inenmansmnlyetelsingmsamedsaumans fAnudemans (DISCIPLINE) #1u4ia1 (CONCEPT) tazngqugjans
o (%3 d :g Y g | < J (v} Jd =X a d [ v Y} v
MAyq medsaumans Jeegrldivivdgandauezgaseuvesdinnmani Anmndnnzidymdsausinadanuug q g
Y Y (%3 d o (Y] 4'1 Y Y | 3’; 3’; [y (Y} U (Y}
Tganuduazymeamsdsanmansiundnnelvidnlanezneuily danniiug Miluszavifanyanaszaungu szauu

MANNAINN i%ﬂ“ﬂiﬁﬂ?ﬂl!ﬂuiﬁ‘H1ﬂ!!€13§$ﬂﬂﬁﬂﬂuﬂﬁ?ﬂ!ﬂuﬁgﬂﬂiﬁﬂ

HIAINNMansLazAdnmans

4B5.130 ﬁﬂ%‘ﬂﬂ1ﬂ1ia°ﬂﬂ1ﬁ1ﬂﬂ%!m8!‘ﬂﬂi‘l—liﬂﬁ 2 (2-0-4)
TU130 Integrated Sciences and Technology
a a (v A Jd a d av a d dd’d
HUINA ﬂqm,]ﬂwmu]wugm HAZNHNUNNMIIINYIATTAT 'J’Jﬁl‘l»ﬂﬂ1isllﬂ<1'3‘n£ﬂﬂ1@’9]5!!’03!‘7]?11141@87131

o W 4 (Y] o Aa a Y a d (Y a v
anudmAguazidngITeIiy msauiiugialudegiv wansznuszrnadIngnmaniuazmalulagiuasugo denu

v A v (Y <

Q' 4 =< < a2 A o d' U =< a2 S|
asadInaou !!ﬁ%ﬂﬂ‘l&l11J§$!ﬂuﬂ1§ﬂﬂ!ﬂﬂﬂﬂﬁ1ﬂﬂl‘mﬂﬂ]‘llﬂ\1ﬂUﬁ'ﬂ]ﬂﬂ]‘iﬂ!frﬂﬂqﬂu FINNDYBTITN Qﬂ!ﬁiiuﬂl@ﬂﬂ?1u!ﬂ1~!

o

¢
Y

UB.155 ADANUGIY 3 (3-0-6)
TU155 Elementary Statistics
w aa aa a | 3 U \J U \J a
anvaetyriimeada nunuada@anssann anunaiy dulsgumazmsuanuasvesdansgamImunm dawa
uazUn@ matiamstndieeamazmsuanuaveiiada mylszinmm tazmsnagevanyAgIMNeINUA RTINS
oA Y a 4 ° a a 4 v oo oda Y a A
nauAgILazaeIngy MIAATziANNusUIUIWHIMaRE) MIAnTzTinIanoeaazana NN HEFuTUFuAe M3

naaevlamasaes

HUIAMH
M ng
Nn.161 mslEmuing 3 (3-0-6)
TH161 Thai Usage
[ =1 £ Y d’ d‘ Y a \ = v %
nanuazilminyzmslimunlng iiemsaemslumumsaa msila mseru madieu nazmsya Iaeiiumsdy

o U Al b4 a S = = v \
Glﬁ]ﬂ'ﬂlliﬂﬂﬂ.lu NINYNBANNNIANUAALASNIILVEY !iﬂﬂliﬂ\ﬂﬂﬂﬂﬁlﬂlﬂgﬁu



MHYDINGY
AH.070 MYIBINGUNUFIU 1 0 (3-0-6)

EL070 English Course 1

INVIAVNDY : MHUADINNIVAIZAUANNINHIOINGHVDITNTUN Y

v o

A A b4

3| =g a d‘a Y v a . d’ \ LS o [ v d’ v
Wumsanvuaduiidldniiteia (Non-Credit) imorarinfniidinugiunnuismudinguddliganefozdn
anw Tuszaviugdld Grenuwamsinmszyiias 1514 () wse 1514 (U) sazezlisihlURasuius UMIIERA
NIWINA HIoMUIUATZALINAY)
o &’ Y d‘ = Vv U =1 £y [ Y aa a :’J Y =) \
nangasesdunamssnaNunIeNnany Hniinuzmundanguililudinesani 4 vinyz Ae We wa 91

=
uegH

AH.171 MYITINGHHUGIM 2 3 (3-0-6)
EL171 English Course 2
Indenunen : aeuld av. 070 v3e MmuanINMsIATTADANNIMBIBINgEVRIEATUMIN

L U d‘

HangasszAuNaIuNeaUa3NNEe Wa 911 1WeW LUVYsANMS SINNVRSENANNNS N UnAnI§ MY

~ o o AR
ﬂ]i!iﬂuﬂ'l}nﬂ\‘iﬂq‘tﬂuigﬂﬂﬂg\‘i"uu

AH.172 MUITINGHHUGIM 3 3 (3-0-6)
EL172 English Course 3
Indenunen : aeuld av. 071 v3e MmuanINMsIAsTALANNEMIIBINgEVEIEATUMIN

[ [ d' ! a Y o = Y v 1 (% d' A ' a
HangaAIITaAUNaINgy mammssﬂﬂuﬂﬁmgfhmmg:mmmnqmmaysmmﬂusmuﬂ umaumﬂu I%1

v U 4 b =
MPVINHHITAUNAN Tﬂmuuﬂnyzmimﬂua:msmmu

1A

a3un 2

aY. 296 mm?)'aﬂqvsﬁaqﬂﬂszmﬁmﬁmms 1 3 (3-0-6)
EL296 English for Academic Purposes 1

Iy lesuneu: aavld awv. 172
% o % v = v d‘ U v [ d' Jd a = o v
Wanniinezaumsie ya eurezdon Taaiudaanumslimudingunegalszasamadsnims msilniliie
o A ) 0:1 v v d
g0 M3WaUMiieN MIUssNEnszLIUMS M3lFszlanmds MsseNuNanIsNAaed MITZYANNTNRUEV 11T Y

Uszinnfivenmauazka tazmanfSeudisunnumioumazanumuaneig

w5122 ngrangluiinlszdriu 3 (3-0-6)

TU122 Law in Everyday Life

a

v o y a L v [y { av
anvazillvesnguing TugruziiduwumwunnudssngAve snywdludnn nanmsnuguvesiinsyg (rule
of law) pamvesngrndlugruziwenlasiundnnausssnvessznyu anunugrlusesngrmnaenyuiazngrung
w v a

~ A a Yy v v a a v v A
Nﬂ]Tuﬂwa!u’?)\ﬂuigﬂ@ullﬁgm]ﬁﬁlﬂﬂﬂ?ﬁﬂf’]qzﬂ\ﬂuﬂ]um@@aﬂﬁ !!ﬁgﬁluﬂ1umﬂ\3ﬂu]ﬂ MITZIVUDNNINUASHISUIUNIG

Asssuveding nanmslians wanmisl¥uazmsaanungrune lasdiumsanyiainniginleaianmavuaiely



¢ A
N5.156  naNInesuarmsweuIUsunsuedu 3 (3-0-6)
TU156  Introduction to Computers and Programming
o & a d o v a a ¢ 4 d 4 d
HanNITNUIIHYIITZTUVAIUNAUADT ?iﬂﬂﬂ1§ﬂ1§ﬂ§$3~l'flﬁwﬂmﬂﬂﬂﬂmﬂ'ﬂiﬂuﬂﬁ ganauIsszuunazsenauls

¢ o a v a o v
Uszgnd TuaauIs A3 Mmsunudoya IEmsmssanuuusaziinnnldsunsu msuddymdrsmuisunsuszavga

2.228 $ﬂ3m1mm€fuﬁuﬁixﬂinqﬂﬂa 3 (3-0-6)
PY228 Psychology of Interpersonal Relations

AnuduEsznayanaludann ai’iuﬁugmmiuamaanmmqﬂﬂﬁluﬁ'qm nm%’flﬂﬂmmuazqﬂﬂagu
m3Wannaues msdeas wazmsuandsuanufaniu mafudludann ANNUANAIIIZHINIYAND walud

a v a a a 4 v o da
ussgdlanazionnineynnalungu naenaumsiinandninenuyweieumiel iiinybeduius imanzan

NU.201  HANMITUIHIS 3 (3-0-6)
HR201 Principle of Management
a a av a y % a d o d
HHINANNNNITIUINT nmmms‘nqyﬁmsmms ﬁﬂ1ﬁ!!ﬁ$ﬂﬂ‘]&l$l§ﬂiﬁ1iﬂx‘iﬂﬂi DITINUNH NIFTIADIANIT

madudii sazmsaiuan msdaaulamemsuims 1aza3esIINMIUINS

U291 gspoiloshu 3 (3-0-6)
BA291 Introduction to Business

anbazveIgInammIadotazzUnuuaNMN T 1vegIne MsUIHITEINININIINMEFIAINUMSHER

¥ v

A

a o a a v ¢ o X a
M3AaaMsRuMITIMIVIMsTsauma 1azmvImInInensuyreNaiimeYnug1unuInNuAave Ims
V33§30 HazlfinannuAnsIVEARI UM ITATNUNLEIND

. a o v o K a ¢ a d = a J . a =
HUENTF) Whidndmivinanyuenaaznaird indszanazizensedInma g vesnas aduininaisezSen

a ' a A A qua A = a 1 a d
1 NU.291 nammaume“lmﬂu‘wug1u1un1sasauw1maqmmﬂmzwmw=f|

A.210  AsHgMAASiosny 3 (3-0-6)
EC 210 Introductory Economics

o d g.’l % a a
amziinAnuenaazasugmandmiiy nazaz litiumieial® vinaeuld 331 a1, 211 vi5e . 212 vise

o_w

A J A % A =< a \J dw \
fl. 213 159 1. 214 NOUHIDHAY IDMAIANH IV UKIAT1UOE)

v o dJ v d =2 = J
ﬂ@ﬂﬂ]ﬂﬂﬂl@ﬂ!ﬁi‘ﬂgﬁ1ﬁﬂi§]ﬁﬂ1ﬂ!!i’l$3\l‘l’iﬂ1ﬂ °lumwummiy§mﬁmgamﬂ ﬂnmmqﬂmmmzqﬂmumm

Q

Q

a

a ke a Y a a i a v a \ g | a
aunl quﬂiiuﬁjﬂiiﬂﬂ NIIFAA LASAUNU NEYANITINUVBITI U IBNAN IﬂﬁQﬁi]ﬂ!!aZ‘INE]VIﬂi5Nﬂ1§!!ﬂlﬂﬂluﬂlﬂ@ﬁu’3€lwﬁﬂ1u

y v ¢ y J a v
amafiinsulaiuedsanysal aa1agna vazaaad iiauysel tuafanNNdNIKaIveINaIR 1AZUNUINVRIN IS

Q

\J J =< =K 9 a Y =
NITUNINUBINAIN ‘lumummmwgmamuﬁmﬂ anauihwing uazﬂq,mﬂumqmwgﬂmmmﬂ ﬂ’ﬂllﬂlﬂ‘i]ﬂx‘]‘ﬂﬂllﬂ

€

Usz119@ szUUMsRuazMIENMs WeemsturazmsAadumMsSnEIaIaIMNMIAITHENY INNINTU 105 HY
(Y] a a d d a v = =® (Y] Y a
FaasugdanrmallFlumsImsnigdhamumsamaasughe Tumamalszmafnmndennue Wyvesmsamazmsitiu

\J k4 A \J F 4 =) Y
srnadszma !!ﬁ%ﬂlﬂiﬂ!!ﬂ\‘]531131“115?]1!65 wazmsdnilesnain



a &’ a d a d
INNUGIUMONENMansuazadinaans
M.111 ¥Inen 1 3 (3-0-6)

SC111 Biology 1

v
s 1 U

a X v o 4 o o ¢ ¢
“l:i'J'JTIEI’I!ﬁ?NéIIN"IJ?Nﬁﬂ'J Tmaa’énuaznszmun15mamsﬁﬂmsmsa%wmmam mmzﬂ‘uimaqa ryaa

&’ d' v =3 v A k4 t d’ a Aa ' % (5 v o
{HBIED 98IT ISV IIITAVVIN iﬂi@ﬁ‘i]ﬂ!!ﬁ%ﬂu]ﬂ"“ﬂﬁﬂ‘iﬂu?ﬂﬁﬂﬂiuﬂ”l‘iﬂ”lﬁlﬂﬂﬂﬁﬂ‘Hﬂ!%ﬂNWNQﬂ‘i‘iN NMIVADULUN

v d a a o a av a a v d
anl msmimumuimmzwmmmﬁ NEANTTN IAUINT UASHNIAINEIVIIANI

M.112 ¥3INen 2 3 (3-0-6)
SC112 Biology 2

IS A a

‘li?%ﬂﬂ]!ﬁ?)&élluﬂlﬂﬂ‘ﬁ% Tassade a3sinn uazﬁssu‘mﬁmmﬁm wﬁ'&mﬁau"lmuaznizmumiﬁnmzﬁmﬁu

A I3 Na v o A A v ¢ av a a A
INDNIIAIINTIN NIFVAVUUNNY  MIAUNHUDT IIUNUINIT LA HIFINIVDINY

M. 126 KA 1 3 (3-0-6)
SC126 Principles of Chemistry 1

< QU a

L a 2 (£ a o da v
Tnssadgezaen msdniBasdidnaseutazaniamumsesia Wuszndl lav3lawtuveseeiliasez o
v a2 o d = da v A = a o da [ Aa a d
siialanana nquriuszieavds nqufeeidailmana mivedlanznnudrunazasusznoulneesfmdy indiiundas
AU UBIANS NYUBILAT anAve e Utiad tanfiwHan ussdamilaIsznIeuana HieANMINTY auiRFImenn

YadaIazany ﬂi’)ﬁﬁﬂﬂﬁl Qm‘ﬁ‘ﬂﬁﬂ]ﬁ’ﬂ% Qﬂ!ﬁ!ﬂﬁ !!ﬁ%%ﬁuWﬁﬂ]ﬁﬂ%!ﬂﬁ

IN. 127 vanad 2 3 (3-0-6)
SC127 Principles of Chemistry 2
INTIAUNBY : NN IN. 126
PBinadusius auqamil augamsazasuazanqamsiFadou nsa-wa ndl lvlih sesdtauaziiuszinanaua
Tnssaaazauifvesmsdunid mamisaunazl §isenvesnsdunisd msilsznevlalasmiveu ameslonil neanaslan

w d =

d = 4 =X J aa
ueanedoa Wuea uaaﬁ‘lammzﬂiﬂu nIAMIVONYAN - OUWUT LasioN
ala _ d
m.a31 dana 3 (3-0-6)
SC131 Physics 1
d |l 4' d' d' d‘ ISP v Y
nnmes YSnamememn szuunile NN UNUATNNITNADHNVIIUIAU ITH WA IN!N‘HVIN
v d 4 Y v A o d dJ
uazngmMseysny mamaeuinuuryy TuuuduBamuazngmseyiny auga amwdangy namaniveslva ms

v [ A = 14 a . 14 v d = d 3
UNANIA AAU 1AEN ANNIDY JUHHN ANUANNANNIOUUBIIAE JUKNA-ANANT NEYHL)IAUVBINY

mi32  Wandz2 3 (3-0-6)
SC132 Physics 2
TIAUNRY : 1neANE IN.131
nguesgaentl aualvlih ngueama aangluih laddnnin wasaluih aszualWih msivihluiaq ng

J Y ad d| v < a 4 d a ° wa
sllf‘)\ﬁf’)?‘i?»l 'N‘i]iulw?‘hﬂigllﬁﬂiﬂ ngmmmwaaﬂﬂ aUUNLUNLYIan ﬂ{f]ﬁllﬂﬂﬂiﬂﬂ-ﬁ'ﬂﬂ ngmmueuuﬂi ANNIHHESIUT dNUANN



v < [y 1 3 a ° ¢ Y [y A v I Y Y d
HNYianNVodaals WadNuHiNivian ﬂ@]ﬂﬁ!?‘mﬂ?uﬂlﬂﬂﬂﬁ“ﬂﬂ ’N‘i]ilh‘IVhﬂixuﬁﬁﬁ‘]J ﬂammmnn‘Mvh a3 NAUMIaNT

a a a Al d ala ¢ = o A Y Al da a ¢ &y
wasnnaiatazmslang Wanaeznon NYBHMIDUANIVINY Wanatiundesiesnu

m.161 UHuAMs¥IINen 1 1 (0-3-0)
SC161 Biology Laboratory 1

a v v = A v U

1790 UNOY : IASANHT 130 ANEINIBNNY IN. 111

a wa a b4 = 2
‘1J§_]‘]Jﬂﬂ1§!ﬁ§3~lﬂ313131’]1\‘17]%]14{]51?]'3‘111 N1

M.162 UUANM3TIINeN 2 1(0-3-0)
SC162 Biology Laboratory 2

a VY] \ =S A R Vv U

11790 UNOY : IAEANYT HIBANHINTONND IN. 112

LY

a wa a F4 =) a
ﬂﬂﬂﬂﬂ1i!ﬁiuﬂ313131’]137]%]‘15]{]5121'3‘1)’1 IN112

M. 176 Uuiamsviannd 1 1 (0-3-0)
SC176 Principles of Chemistry Laboratory 1
J1TaAunew : inefAnuvseAn INTaNiD IN.126

a wa a b4 aa
‘IJQ‘UGIﬂ1§!ﬁ§31ﬂ'313»l§7]1\11’|q}l§]3‘1ﬂ IN126

M. 177 Uiiamsviannd 2 1 (0-3-0)

SC177 Principles of Chemistry Laboratory 2

C Y|

a =X A & v L
APIVIAUNOY : IABANHITIDANHINIDNAD IN. 127

a wa a v aa
ﬂgﬂﬂﬂ1§!ﬁ§uﬂ313~l§ﬂ]¢ﬁ’lq‘ﬂ{]]‘ﬂ1 IN127

mast  Ufiamsiland 1 1(0-3-0)
SC181 Physics Laboratory 1

a wa a v v A d A d
ﬂg]‘]]ﬂﬂ"lﬁ!ﬂﬂ]ﬂ‘lj mMIdntlazANNAaIANadH NAfIaNs Aal uasdurinaaIans

mas2  fiamsiland 2 1(0-3-0)
SC182 Physics Laboratory 2

Uiamsfenny Wih wimén Waumans vasilandgnlvl

v o v a d
f.218 pafaaaviiuIneaans 1 3 (3-0-6)

MA218 Calculus for Science 1

o ¢

aa ' & Jd o dou Ao a d v av 1 o d 2
anatazANUAIUeIYRININTY auNusvesWanTuNsadinuasWantueade ﬂ@]ﬁﬂi‘lﬁ ?)‘I;{‘W‘Hﬁiﬂﬂﬂiﬂ1ﬂ

Q 9

v do  u = =2 ' v a d o d 1 a o d d a
AUNUTOIUAVGN NYHHUNUBITOA NGB UNATNY NN msﬂszqnmmm&wuﬁ NE’I(‘INWQBHWHﬁlm%ﬂ]iﬂi%ﬂﬂﬂ ‘IJg]El'I‘lg

v d v dY Vo a v d v o W e a aElm d o d
NUD ﬂ%wuﬁ"lumnmsm maRAveIM SIS WUS ‘]J%W‘t!ﬁi]1ﬂﬂ!51|ﬂ!!ﬂ$ﬂ1i‘l.l‘§$qﬂﬂiuﬂﬁ!iﬂnﬂmﬂ!!ﬁgﬂﬁﬂﬁ AUNINBIUUA

[

Vo VA Quyao = 2 v A A
XA :1Nuﬂﬁu?ﬂﬂ(‘ﬂ‘ﬁfgﬂﬂ1 Qﬂﬂ”lsﬂ‘ﬁif’]ﬁf’)‘]]u!ﬂ A.111 ¥i99 A.211 ¥i90 A.216



n.219 smagé’aﬁm%’ﬁﬂmmaﬂ% 2 3(3-0-6)
MA219 Calculus for Science 2
a U U Al b4
Iladuney : aeuld . 218
aa VoA dou o o d ' v d1 u W VoA o
anamazanNNnaoIveslanTuraranls eyWusdes nggnle sy usHREOUADFY HAMUT B YRUEIIN
¢ ¢ o v Vo d o ) Ta A v v
uazmsiszgna mydszgnaveseyiusdealumsmmgaganazmdigavesfansunaasnsuuylidinenlviisnunaz

dd' v v AV A ) e A 4' v d o 4
NNE)HMISU‘UQﬂTJ wnmmmuaxmiﬂsanﬂumsmwuw lﬁwuﬁﬁa1ﬂ‘ﬂulla$ﬂ1iﬂ§$Qﬂﬂ

Jrvamzluan
AHa = d
AN. 201  IANOUNIE 1 3 (3-0-6)
CM201 Organic Chemistry 1
Iy lasuney : aavla . 127
a d d o a a o 4' \ i\ aaa aaa aaa -:;
msannzrneurlesmtu maeslomil Mnalsiiteshnelfnsen nalnveslfizen Ufnsenmsunun

uuuinaletlan nazdidnlasilan Ufnsemsvdanazmatin mslulaasa nsneziilumaz i

aAa a d
AN. 202 IANOUNSE 2 4 (3-3-6)
CM202 Organic Chemistry 2
FTanunew ; IneANY AN, 201

v Av v

14 Y d d d v A a ' Y| a
MITINNUTEAMIVOU m‘slmu"laaau ﬁ]ﬁﬂi%ﬂﬂﬂﬂ@i!!ﬂiu!u‘ﬂaﬁﬂ DINBLIAY U IANY U ?i?q»!llﬂ'ijﬂﬂ I‘Wﬁ

=

a a J v LY [y J a d
"lmﬂaneziimﬂn"laimmsmu ﬂ1i%ﬂ!§ﬂﬂﬂ]ﬂlﬂﬂiu!ﬁf}ﬁ msesnuuUTunIEHasUseneveunag

G

AN.206  IATiBUNIE 4 (3-3-6)
CM206 Organic Chemistry
Indenuneu : aeuld an. 122
mpeslemil Inssasnennuilunsa-wa ailulamsn luiiu nsaesiilu nazlilsdu nalnveal§isen

unuiinuuiandledlan uazdidninslan oyyadass  UfnsermsdaSeedalni msdsznevIndlendneslsmnin

d a o v v R
"laimmﬁ‘uau ﬁ1§1|§3ﬂ6ﬂ!8l!1’lﬂi§l'l“ﬁﬂﬁﬂ (@HIVUDNADHIHDNAIVY)

A A ~ J
AN. 211 IANOUUNY 1 3 (3-0-6)
CM211 Inorganic Chemistry 1
Idasunew : aevld m. 127

da 4 4 = < aaa
993UAAVUOITADN wuﬁﬂﬂmauﬂ Iﬂi@ﬁi]x‘ﬂl@xﬂaﬁg IANUVIIVDIUUI ﬂgmmmmnsmmzma ua

aaa a v N v v a2 a = J = LY
ﬂgnsmeandmﬂ%uua:mnﬂmmamueuuﬂ521 IANVIITINYINTIAN



a G

AL 216 IANRNUNIE 4 (3-3-6)
CM216 Inorganic Chemistry
Intianuneu : aevld . 122
Tnssa319vesezaenazlmana 1InHvVe Ve U9 INHVEITITAZA Y INHVDIBIAHYHAD HAZH NI IUBTY

Taen 31l asilsznevlneemiudy (@nSuiinAnuIvenaIU)

aL217  pdlediunidludindszdru 2 (2-0-4)
CM217 Inorganic Chemistry in Everyday Life
TR UNeM : IABANEN IN. 122 30 M. 123
Uimeuniivaznszurumsmaniiuuuiieg MFuE3adszeiu HAZQATIHNIIN maluTadilfiniled
-

¢ A da { v a ¢ a v
UNEY YATIHNIINIY ITNNET BLNUA UNT Tﬁ‘ﬁ%!!ﬁgﬂ]iﬁg‘lﬂﬁﬁg ANIANUNIINHAT ﬂizimmunzi‘nymaﬂaﬁﬂumu‘maam

@HnSvipAnuenann nmxﬁmsﬁnmgemmnanmﬁ)

= a
AN. 218 IANLBITND 2 (2-0-4)
CM218 Ceramic Chemistry
a v w1 v )
IFIUNAUNOU ﬁf’]‘]ﬂﬂ IN. 122 1599 IN. 123
Y (v J a a a Aa a wa a
nszmums‘mamﬁﬁ“l‘fﬂumsmmswmmmnwmqu ansnaveamsianlaricAeaNTAVeUBIINN

v J [ o v v
NITUIUNIAUAIICH uasmﬁﬂizqnmﬁ'am (mmuunﬁnymanmm)

AN, 221 nanANIINSH 4 (3-3-6)
CM221 Principles Analytical Chemistry
Iniianunew : aevld mn. 127
a d a a d a A a A Aa J 1% ax
NITUAIICHIBINUNN msamswmmﬂsmm aam‘lummmswﬁ ﬂ]iﬂﬂﬁﬂﬂﬂ]]uﬁlmﬂﬂlﬂ\nﬁ N3
a d- :: % k4 aaa % aaa a a v
3!ﬂ§1$ﬂiﬂﬂu11’iuﬂ ﬂ1§‘1°{|!°ﬂiﬂﬂlﬂﬂ§]ﬂiﬂ1ﬂ1iﬂﬂﬂ%ﬂﬂu ﬂ'liul‘m‘niﬂﬂiﬂllﬂﬂﬁﬂ1ﬂ15!ﬂﬂﬁ1§ﬂi$ﬂﬂﬂ!‘h\‘l“ﬂﬂu ﬂ]iul"ﬂ!‘i’liﬂ

[

% aaa a v A v a d Y =
maﬂgmmaanmmumnmu !!ﬂ$ﬂ153!ﬂ51$1’i‘n1xﬂww1!ﬂﬂ

a Jd Yy A A
N, 222 NIFTAUAINTHAIYATIIND 1 4 (3-3-6)
CM222 Instrumental Analysis 1
INTIAUNOU : 1nBFNYT AN, 221
< & v o Y] (Y] (Y] d a
ﬂ1§!ﬂﬂ!!ﬁ3ﬂ1i!ﬂ‘].l§ﬂ‘HWI'JBEh\‘] ﬂ]i!ﬂ%ﬂuﬂ’;@d]ﬁ ﬂ]iﬁi@ﬂ N13anAa ﬂﬂﬂﬂ]ﬁ!!ﬂ%fﬂﬁﬂi%EJﬂﬂ!ﬂﬂuﬂiﬂi
= v d 3 A a a = (Y] d a
Nﬂ"ﬂﬂi11/\'!!‘1]‘1]581“‘1]!!’513!!‘1]‘1]?16%1311! umﬂmuﬂ‘nnﬂﬂ aﬂlﬂiﬂﬁﬂﬂ‘nﬂiﬁ‘l Wannmmzmaﬂszqnmmauummwmaw

¥y wazdNvualnInsalnil

A Jd A
AN, 226 !ﬂN’J!ﬂ§13T‘i!‘]NTEN1m 3(2-3-4)
CM226 Quantitative Analytical Chemistry
Jylaaunew : aeula . 122
ada d

° Aa dJ ° o a d a a Y 14 as
UNHIMIANUAIICH mimuuna:ﬁmmwmmzﬂmmumﬂmiwmmﬂ%mm ﬂ1iﬂigluuﬂlﬂyﬁﬂﬂﬂ’3ﬁ

aa a J v a v a G LY a ¢ o o o Y
NNEan N1IIUAINSHAINAUANALAD ILNA T “Hﬂﬂf‘ﬂ5'J!ﬂ5131419]8]ﬂ1§‘ﬂﬂu1ﬁuﬂ!!ﬁ$ﬂ1ﬁ'3ﬂﬂ%1ﬂﬂﬁ iﬂi“l“n!‘niﬂﬂiﬂ!ﬂﬁ N3



Y aaa v aaa a a g v asa A ¢
Ulﬂ!‘niﬂﬂ?ﬂﬂaﬂ§ﬂ1ﬂ1§ﬂﬂﬂ$ﬂﬂu fniulﬂﬁliﬂﬂ?ﬂ“Ijg_]ﬂifﬂfﬂi!ﬂﬂCnillﬁgﬂf)‘ﬂl‘lﬂmﬂu ﬂ]iﬂﬂ!ﬂiﬂﬂ?ﬂﬂﬂﬂ§ﬂ1§ﬂﬂﬂ“ﬁ ua::Tw

a = o v v K
!ﬂu‘ﬂiﬂ!&lﬂi (@HIVUNANEIUBNAIVI)

aa J d
AN, 227 !ﬂN?!ﬂi1$ﬂ!!ﬁ$ﬂ1iﬂ§8§lﬂﬂ 4 (3-3-6)
CM227 Analytical Chemistry and Applications
Intianunew : aevld . 122
o ANa d o asa d 2’, a J (Y] a d
UNUIMIANIAIICH DT NUHDITUAIICH VYUADUNIFIAUAIICH ﬂ1iﬂ§8ﬂuﬂﬂ!ﬂ17‘|ﬂ1§3!ﬂ§18ﬁ (1A ]

¢ [ Y [y 4
Uszifiudoyamsadn matiamsAmnziilasmstainmiinuazmsialiinas Taaldl{asendisg nazmsiszgnalfimaiin

= k4 [ a A o v v K
VIN!ﬂN"l‘V‘IV‘h HAZAAADINAT (MNHIVUNADHIUDNAIVT)

Aa J
AN, 228 ANUAISH 3(2-3-4)
CM228 Analytical Chemistry
a v w1 14
IBIUNAUNDUY ﬁﬂ‘iﬂﬂ M. 123
v Yy v a A an d A asa d 1 v | a d: q:/ :’ %
HUIIANWUVNUVH amﬂummmmzﬁ N13AINITAUATISH NIITUAIBY ﬂ]i?!ﬂi]gﬁiﬂﬂﬂ1ﬁ‘lmu1ﬂuﬂ
d‘ Y (aaa § Y (aaa a a Y

auanIn-tua f’ﬂi"l‘m‘ﬂiﬂﬂﬁﬂl‘ljﬂ ﬂ1§ﬂﬂ!ﬂiﬂﬂ1ﬁiﬂﬂﬂiﬂ1ﬂﬂﬁ$ﬂﬂ‘l! ﬂ]iﬂﬂ!ﬂﬁﬂm”ﬂﬂgﬂiﬂ1ﬂ1§!ﬂﬂﬁ1§ﬂi$ﬂﬂﬂl‘lﬁ“ﬂﬂu

§ aaa d a < LYY
msInmsailil§ise3aend msamsizridraniliih @wmSuindnumuenman)

aa aa d
Ad. 231 !ﬂN!‘U\‘i‘Nﬂﬂﬁ 1 3 (3-0-6)
CM231 Physical Chemistry 1
Inarunen : aevla . 127
[<3 a [<4 a d = [ a v d = = d
UNTYANAALAZUNTVIN NHVIIRUHNAFANT UHIAN NAINUDA TS ANYIAN ﬂ‘%mmwuwainmi Wlﬁ
d wa a = Qat: = = d 4

!!ﬁ$ﬂ§]"llﬂ\3!1'\|ﬁ !!N%!ﬂ1‘W!‘V\|'I;T qmﬂwamam‘lummwau aumﬂaamnwﬂ HAAAIN aUAAN N HHIAUVdIUNE NHNIT

Q

d dJ v a aaa aaa
NILWVDIUNNBLIAA DAUNAFITASIAN CTNﬂ1§ﬂﬂ§1!!ﬁ$ﬂiﬂﬂﬂ]i!ﬂﬂﬂ§]ﬂiEﬂ ﬂ1§!§'\1ﬂ§_]ﬂiiﬂ

A a aa d
AN. 232 ndmealEnd 2 4 (3-3-6)
CM232 Physical Chemistry 2
INTIAVNBY : IABANEN AN. 231 1A AN, 251
U Ty A ° b4 ° v d A aaa
msvuaslessy msunskiu anumia mshinnadeu msiluih wamandigdwanalul{azen
. Y A g 4 (o A 44 44 A4
pafmaninRUAN aums¥lsnuveivesszuuide Handunauvesezaen msnasuiiuuunaoun MstnaeUALDDEY
msaeuinuunyy InssaXdidomsedinduay  eeilinaiBezaen munasBana nquiussaudnazngui)

%

oo’ a3 alanana mninsalnildaanaiesdiu audamanimdnuazliihvednana

A A ala J
Y. 236 mipanana 3 (3-0-6)
CM236 Physical Chemistry
a CON Y | 14
IBIVIAUNDY ﬁﬂ‘].lulﬂ . 122
3 a o a d = o a v d = = dJ
UNTIANAALAZUNTDII NHVIIRUHWAFIANT UHILAN WAINUTIT ANLLAN ﬂ%mmwuwaiums e
dJ wAa a = Qndw = Y a d
uazngmmma unumwne QmﬂWﬁﬁ1ﬁﬂ§1uﬂlﬂQNﬁN aulinneaannyl uenfIn aueatnu mﬁ"lvlvhzmuﬁuqa ngudoau
<4 d J v d [y a aaa v

VN NHNITINITIYVdILUNBIIAR 1J§1ﬂ§_]ﬂ1imﬂ1ﬁslluﬁﬁ aUNAAIAAT i;ﬂliﬂ5i’)ﬂ§1!!ﬁ$ﬂavlﬂﬂ1§!ﬂﬂﬂ§_]ﬂiﬂ1 NI

aaa = ¢ ¢ o [V
ﬂ{]ﬂifﬂ!ﬂu !!ﬁgﬂﬁHWﬁﬂ1ﬂﬂiﬁlﬂ’N!6H‘1"HN (@HNIVUNADHIUBNAIVT)



AN.251  IBnsmendiamansdmsuiinnd 3 (3-0-6)
CM251 Mathematical Methods for Chemists

Iy lanuneu : nefny A, 219
o a Jd A A o g 1 4 o = a v do @ .:' d!
puzinmnsanadiamansnugrunduiuaensundymardgmanil aunms@seyiushaunvi

Q

” v

v v v
- ‘]_Ii a ¢ =

o w A o aq LY aa Yy a o da Y v =
uasaaunNaod auNIdYNUTdE Asmsuanauls :1ﬁunemmiwewwuﬁwamuﬂnmﬂuau zaﬂﬁmmmz“lumﬂ 11k

o %4 o_w dou A 1 4' d o A d v v ]
Tﬂﬂ1ﬂi‘)ﬂiﬂﬂﬁl‘lﬁ)1§ﬂ§3~lﬂ1aﬂ ﬂammwmymeq w“l%’“lunaﬁmmmaumu miuﬂawlﬁﬂmawanmm"lmmuau ‘ifﬁy‘lﬂ

u
¥ Il

v ¢da Y ' a d 2 o ad a o A % A k% =
ITVUTUMIDPNUTLIY AT fftymm"lamummncu NguHUVVII0IGAINA 'Jﬁini!‘lNﬂ'J!ﬁsll!‘]Ji’NﬂH!Wi’)!mfrﬁUuﬁH’IN!ﬂN

[

AN.276  33nWaradn 3 (3-0-6)
CM276 Plastics Unwrapped

a L Al % A

Indsavnen : aeuld n. 122 n3e . 123

o

a a 1 o v a <0 ¥ a o a J
Henuveananain msuvadszan ANNAIAYVIINATAN ﬂ1§ﬂ§$§lﬂ9ﬂ‘l§ WANaANNUITVUULIAY FHia

[
a

A Y a a Y o A a A v LY Y a [ a A
mnaw“lmzymummwmamn ﬂ{]‘l‘iu1ﬂ!!ﬁ$sﬂi’)ﬂ1ﬂuﬂﬂu1ﬁi-!al‘i]ﬂ!ﬂﬂ?lsllE]\iﬂ‘l]iﬂﬁ%fﬂiﬂﬁﬂﬂ N1FAANIINAIGANITIad NS

nszuIumsuls3fllne wara@nsiiafivanaarglamedinm mnldumsidenaadnluewnn (@miurnAnyiven

/)

¥
A ¢ U

a d
AN. 306 mﬁeumﬂmuga 3 (3-0-6)
CM306 Advanced Organic Chemistry
F¥1T9AUNOH : IAEFANE AN. 202
U d aaa a d‘d < 4

f'lﬁﬁ\‘i!ﬂiw“r‘i!mzﬂg_]ﬂitl1511ﬂﬂﬁ]iﬂi%ﬂﬂ‘m&]mE)Iiﬂ“liﬂﬁﬂ?l%nﬁ‘llu]ﬂmﬂ WWUYHIAKI0LADN AL HiNOTNON
d‘d = A a a [ d = = a d a
‘nmameiiazmummmammagmuTw'ﬁ"lmﬂamameis"lmma NITAUAIICHMIVINNUAZIANVDINAANUNTITNT N

z3Tndtu lolwiSuesd mnoseun samasun Ufnsenweslundn uazlnlami

=

an.307  Ufiansdunsiziansdunis 2 (0-6-0)
CM307 Organic Synthesis Laboratory
INTIAUNBY : 18N AN, 352

a [y J a = J a J LY J v a =
INAHANIIAIUAINSHAIIDUNIY uazwgw!ananymiﬂﬂcl%mﬂuﬂmﬂﬂimainﬂ

AN. 308 IANVOINANSUNEITHTIA 2 (2-0-4)
CM308 Chemistry of natural products

a U Al =g
IFIUNAUNOU : IASFANHT AN. 306

a

a a

o a [ d a [ d
M3 MUNYTLANVOITITHAAN UNTITNFIA BITUATIZH ﬂ1§!!ﬂﬂ1ﬁﬂ§ﬁ°ﬂﬁ NIATIVAOU NITH

a

a v d A a o dJ a
Tassadediedsmeaninsalnd msdunszi nazgnEmaiImnve e sHaANI UNEITNTIA



a d
AN.311  1pdleHUNIE 2 4 (3-3-6)
CM311 Inorganic Chemistry 2
JTanuneH : InefnE AN, 211
= a v a v a a d = ﬁ' a vy Y
mN511?)am@mmm‘ummzmiwwau PHUHAVDIAUNUA NILIYNVOUDIA NIV IBOU Iﬂ‘i\‘lﬂi%ﬂ!!ﬁ%!ﬁ‘lﬂﬂ
a [ asf a v Jd = = ¢ d Ayv ag a wAa
GLRIGINER AT "liﬂmmimwmms ﬂqy;]wuﬁznmum ﬂqygau1uwan °VIE|‘H§]13~I!GQQ”I§@?J‘UVIG @!ﬁﬂiﬂiuﬂﬁ!ﬂﬂﬂi] ANUANY

v < = a v = v J v I aaa a v
HNHAN MIAIBNAILYIYDU ANNLaDLIUasTUHUAN NIV NamIaNT ammauaxna‘lnmmﬂgnmwmmiwwau

a a d
AL 316 ansUszneulandunad 1 2 (2-0-4)
CM316 Organometallic Compounds 1
FTIAUNDY : INBFANY AN. 211 1AZ AN. 311
&l d a d d a v a d a v
Wugweasminmmana msusznovesimiummanvessiangu spuaz d  aunuariamgg ng 18

a g a a A J <@ ¥
2L1anAIouY ‘mﬂmmmiﬂixnauiaﬁaummmsmiﬂisqnﬁflmm

G

an. 317 andnInsalnddmsundietiunse 2 (2-0-4)
CM317 Inorganic Spectroscopy
FPVIAVNOU : INSANHT AN. 211 UAT AN. 351

Q¥ = o (YY) v < %4 1% [ a a a d
Glli’J‘]Jléllﬂ!!’0%mi‘].l‘i%fgﬂﬂﬁhimﬂﬂi‘ﬂi’sﬂﬂﬂﬁ1ﬁ§‘ﬂﬂ?i’)ﬂﬁ"ﬂﬂQ!!ﬂlﬂ‘i’l]&ﬂ]‘i—!ﬂﬁﬂﬂﬂﬂmﬂ IBLUa HIUAAYILND

mAnsTsuuud tazdidnaseuatlvannlnsalnd

a Jd Yy A A
Ad. 326 MIUAIITHAIYUIATOIND 2 4 (3-3-6)
CM326 Instrumental Analysis 2
IMTIAUAY : INBANET AL 222
(Y] d a d a Y v A g d = v a g d =
ﬂﬁﬂﬂ1§!!ﬁ$ﬂ]iﬂ§$ﬂﬂﬂﬂ]iDlﬂi"lgﬁl‘h\‘]ﬂ]"miﬂu iﬂﬁ!ﬂﬂcﬁﬁ!ﬂﬂjﬂiiﬂﬂﬂ ﬂ]i]13§ﬂﬁ!ﬂﬂ“ﬂﬁ!ﬂﬂiﬂiiﬂﬂﬂ

(%3

a
a v < a = = a =
N1IQYIVUUIIIIADNY (NAUANINANIIT !ﬂﬂuﬂﬂ1§‘11‘iﬂ uazuuamﬂfﬂmmm

AN. 336 ndmaand 3 3 (3-0-6)
CM336 Physical Chemistry 3
INTIAVNBY : IABFNE AN. 232
wilfhuuvange gamwamanluaalWiuad saumaniveswalviuadl nszuaumsnillvihd
aidnInsa msdnnseu wamanives{nse o Hufveands nsgaduBamannuazFunil lelumesuvesmsgady

a J
uazNguyHNu

a I3 é a =
AN, 346 pawanesUsTgnABURl 2 (2-0-4)
CM346 Computer Applications in Chemistry
a v o 1 14 =) =)
Indenunew : aeld . 122 ¥3e . 123 30 IN. 127
A F'4 v k4 Y \ o Y IS ¥ o
msaudumazmsligiudeya mslildsunsuremsinavedoyamauniinazmsdainussanynsu
v & 1
msldlsunsuantsadn TWsunsuadd Tlsunsuvanswadoyaiosdunazmsdszanalfimenddymmani msilau

4 aa aa a wva S A a A o A Y ad ° ana Y o (%
Tmmﬂﬂumqa“lu 2 HAuay 3 A 1J§_]‘]Jﬂﬂ1§!ﬂ3»l!ﬁlli’)u‘i]§\‘l ANMUIUDVIINY 'Jﬁfniﬂ1“3m!!ﬂﬂ!ﬂuﬂiﬂﬁﬁ1ﬁiﬂiumQ’l;]



an. 351 vianmsadnlnsalnddmSuiinmil 2 (2-0-4)
CM351 Principles of Spectroscopy for Chemists
Indaauneu : aeuld aw. 221 naz aw. 232

naniugvesannInsalnl  msswunmilninsalnil msunsdaaumimanlvlih msndeuiinay

[y [ = A d = = v v d v

szaunasnululaana nszuaumsganaunaziaalasenas iawes ngmsiaenvasmininsalnd anuduiusszyiing
antidvedlanananazanaduiiia lulasnvanlainsalndl suvlsusaanlninsalndl dansleda- Iddasnlnsalndl
atlvanlninsalndl esflsznevveunsesdiesanithladn-IndaalnInslilndines sunsusaalnlnsinindines

a d a d ad a d 90 ¥ a J a
gmummuamﬂnimmmi HAZNHUBINANLUIN-LUYT i‘ﬂﬁ‘l_liSQﬂVﬂ‘IN1H'J!ﬂ§1$‘H!‘INTJ%N1m

d
an. 352 msdszgnaannlnsalnd 2 (2-0-4)
CM352 Applications of Spectroscopy
a v v = A =R v [
INUAUNOU : InEANH HIeANHINToNNY AN, 202
4 a a 3 a <
mslszgnavesgansililean durusa Hundesuunu@nslanuud  anlolnsalnduazusaailning

a A A J v J a A d
AN TIURNANHUVDIATIOUNIEY

J v
. 366 Usningmsamsnalou 3 (3-0-6)
CM366 Transport Phenomena
IaRunew : nefny AN, 251
A a o o Y a d \ a d Y] [
ngmmwummmmu ﬂ{]ﬂ]iu1ﬂ?1ﬂiﬂuﬂlﬂﬂﬂuliﬂi ﬂ{]ﬂ1i!!ﬂiﬂlﬂﬂwﬂﬂ ﬁN@aIN!N‘HﬂN WA Has
a d 4 LY (% [ d

a ‘J%miqmmuwaa ﬁNﬂ]iﬂ]i!ﬂaﬁl‘H!!ﬂﬁ\‘l msdmmiumuﬂu WaINU HasNIa iZ?‘iTjN'J{]ﬂ]ﬂ AANNNIIAUVON

Tanaudiu WANH 1azaIa NEHTHVOUIUA

¢ 4 a ¢ A
AN, 367 aUNAAITNT smzmsaammmﬂ%aﬂgnsmﬁugm 3 (3-0-6)
CM367 Chemical Kinetic and Basic Reactor Design
INVIRVNOHU : 1ABANE AN. 231
d = aaa = d aaa d' | X = (9] X Y
AaUNaAFAITNIAN na"lnﬂgnsmmu %ﬁu‘Wﬁﬂ]ﬁﬂiﬂlﬁ)\iﬂ{]ﬂiﬂ17l!1l‘t!!‘i~!§)!ﬂ€l?lﬂu N1 NUVUIUBIAHAN

(Y] A a Jd = ] aaa A o < A a ¢ q v ' aaa A o <
niumseslfnsoundl msselfisenidluveands miealfnsamlimssalfndaniiiuveuds

a d
AN.376  INNNOAINDS 3 (3-0-6)
CM376 Polymer Chemistry
¥ TIAUNBU : INLANHI AN, 202 30 AN. 206
(Y] d a d d' o a a d aaa (v} d
msduaszsiiaguedmesiimagludandisd U§ddewaznszuaumslumsdunsizi nalnms

a aaan wa a J LY o ° a d 3
al3en auani@menannsazmsasindnnzd asuzanuiusdnsazedugiv Medamsiwedmesmarilly

Uszyndly



4" £ a d
AN. 377 ﬂ1§ul‘l‘iﬁ!!ﬁ$ﬂ1iéllu§ﬂ?ﬁ@Wﬂﬁ!Ni’)i 2 (2-0-4)
CM377 Polymer Rheology and Processing
Jranunew : ey AN, 376
va (Y] a d wa ) o d wAa
au‘umms“l‘ﬁasuea‘m@waammﬁaaumm ﬂ]iﬁﬂ‘H]!!ﬁ%‘l’i]f’hﬁN‘Uﬂﬂﬁ‘l‘ﬁﬁ mmauwuﬁszﬂinaum
14 a d o wa (Y] a d é’ n:
mslvanazlassadgvedluagawedmes msinudlugaaniinslvavesiaawedmed1Flumsduzsuay

a and a Jd = = a
nanafn nszUIMMsuazIsvUsUNedes (ummnmgamuanamuﬂ)

U

an.378  UjiamsTaquedmies 1 (0-3-0)
CM378 Polymeric Materials Laboratory
a U U \J % A =K v U
IFIUNAUNOU ﬁi’]‘]ﬂﬂ HIFANHINIDUNY AN. 376
[ a d

A Ay g 9% ¢ v ¢ X =~
n‘sz‘l.l‘Jun13smzmﬂuﬂ!Uﬂ&ﬂ%‘ﬂ%ﬂ%ﬂﬁﬁ&tﬂﬂzﬁ awaalNeg n151m9qﬂnsmwuyumamu uay

A A | [y a dJ
IATBINOAN Gluf'ﬂiﬂi'J‘i]ﬁﬂﬂﬁﬂﬂﬂslluwuﬁ“IT-!%EN'JET@WE)@!N@?

A 386 Usnaduiusind 3 (3-0-6)
CM386 Chemical Stoichiometry
a v o = A R v v A
ABIUIAUNDH : INUANH HIDANHINIDNNU AN. 211 1599 AN. 231
d‘ T a aan = d‘ a aaa = U d‘d
GJ'CIN'J'Qﬁ]iﬂlﬂ\ﬁ$‘]J‘].I‘Ylul3»l!ﬂﬂ1.l§_]ﬂiﬂ1!ﬂ3»l QﬁN]ﬁﬁ]iﬂlﬂQi%UU‘ﬂ!ﬂﬂﬂﬂﬂifﬂ!ﬂﬂ AANAINHYBITEUUNY
v 4‘ T a aaa = v d‘ a aaa = Y v v d
ﬂ]ﬁl’l‘l‘ia @ammsaummsxn‘uw‘lwnﬂﬂgmmmu ﬂﬁﬂ?]uﬁﬂuﬂlﬂﬂﬁ%ﬂﬂﬂmﬂﬂgﬂﬁfﬂ!ﬂﬂ ﬂ]imﬂﬁu ﬂ'%mmmmuﬁsum

v a wva 4 v v d [ Y =
Til!'JEJ‘IJQUﬂﬂ15!!ﬁ$ﬂ15ﬂ5$fz‘lﬂﬂ1ﬁu1ﬂ!ﬁuwuﬁ G]QN3@315!!@39‘]Q‘Wﬂx‘lx‘ﬂuﬂ‘ﬂﬂmuﬁ1ﬂ1\3@‘ﬂﬂ1ﬁﬂﬁiﬂlﬂu

AL 387 wihedfiamsdmiuiinmil 3 (3-0-6)
CM387 Unit Operations for Chemists
IR UNOU : RSN AN, 231
o &' \ U v L a wa \J U
nannugvvesmsmaleulumuiumazaNudou el fuansnszuiumsagloulaumudunazms
\ Vv \J w d ¢!‘ b4 Q'J = (<4 a \ =)
elounnadou mamalounazmsiavedlwa guUnsamsuandsunnudoumsnau magadauuda msuanduusuuudy

B9 mIana MSANNEN NMIBUUTI MIaAVINATEIVRINTI MITunIULazMSHaNYeUTad MINTBI MIHENAEITNA

v Y A AHa ad
AN. 406 HIVOWIAHMUANDIUNIY 2 (2-0-4)
CM406 Special Topics in Organic Chemistry
I 0IAUNOU : INSANYT AN, 202

' U G

A A Y A a % A a Y a Aa d
liﬂﬂ‘ﬂu1ﬁ’1~!‘l§] mmmmmuazmmmmmclﬁumnﬂwm VIV UANDUNIE

a S d
AN. 407 msﬂsznauaumsmam 2 (2-0-4)
CM407 Organic Medicinal Compounds
FNTIAUNDY : IABFANE AN, 202
=

Qd a J < d (Y [y d v w d ' b4 U
maaanq‘nﬁmmmmau"lmmm:iwmmi NIINAUHE LHaBNafIanNI ﬂ'J'INﬁ’NWN‘.ﬁigﬂﬁlﬂﬂix‘lﬁi%iﬂ‘ﬂ

a a y A a a8 Aa 9 a
seansmnvesen enduvenuanize Eﬂ“i’li’]ﬂﬂi]ﬂﬁﬂiz‘ﬂﬂilﬁgﬁ]ﬂ enszduihadszannly



2 Aa G

AN. 408 1ANTIDUNTE 2 (2-0-4)
CM408 Bioorganic Chemistry
J5TRuneY e AN. 202
% a8 a A d A A = J q' ana = J = d d
HANMIVRUANTIDUNTE 1A IDUNITAUTINTIn iniveveulasl indivelaeulasi sanamansves
d v d a A ~ d 0% wa = = a 0% d' Y
iy mslilszlariveuniizdunsdludagiiv puani@memeninuaziniivedaanadimw madinfagiiuily

I3 [V d a Y = = [ an = v
f;n?ii‘]JﬁﬂH1WE’1ﬁ1i;Wli!!ﬁ%ﬂ1i!ﬂaﬂu!!ﬂaﬂﬂiﬂﬁi1ﬂﬂli‘)&13~l!ﬁi}ﬂ‘lﬂﬂ1w uazmsﬁnmaumnsﬂwmiumqammwmmﬂ%iy‘

v Y A a A A d
N. 416 HIVDWAHMIUANOIUUNIE 2 (2-0-4)
CM416 Special Topics in Inorganic Chemistry
3TIAUNOY : INBANYI AN, 311

A A v v a o P v a2 A d
!ii’)ﬂ‘ﬂu'lﬁ”lﬂﬂ mmmmm!mzamnmsam‘lﬁu‘nmmmmﬂv FUANDUUNIY

a A d
AN. 417 msdsznevlariounsd 2 2 (2-0-4)
CM417 Organometallic Compounds 2
a U W \J =
IFTIUNAUNOU : IASFANHT AN. 311

=

welnau msdszneureatlunazmsilszneulandunid iumazmsdanizsi msdszgndliam

a A ¢ U

d (v
AN. 418 IPNOHUNIANUNAINUNAUNY 2 (2-0-4)
CM418 Inorganic Chemistry for Renewable Energy
INTIAUNBY : 1NN AN, 311
a Y U QU % 1

aaa § A a d
Uiiseunaiinaznszuaumsmanil ifeidestumswasnndsnunamnunuuaag miletiunia lulule

2 2 A = ¢ S A G A a o '
Alga IANDUUNIY °luimmm mmuumtﬂuwawmwm HAaZNMINAHMVUANY

AL 426 IANIATIZFIMAELUAZNIIMIUNNE 2 (2-0-4)
CM426 Analytical Chemistry in Pharmaceutical and Medical Science
INVRUNOHU : IABANE AN, 222
MIINTITRENMNINATHIM MenvesemIm dangy uaylne ms’%mswﬁﬁhmmmmwuazﬂ‘%mm
msfAnmIANNNITIveEN MR ZHNFuMstTuMzaum SEmaniidmiumsinnzidietamamsunndiiies sl

MINIDLUATATIVAANTOUVDIA U

an 427 minmnzriluensuarunadon 2 (2-0-4)
CM427 Analytical Chemistry in Food and Environment
FiaRuney : inafin A, 226 ¥3e AN, 222
Funorlumsdmnzimaniidanadon mgudeshs mafusnmndaesns mamioadaes uazms
ﬂszqnﬁmaﬁﬂmamﬁaﬁa?mswﬁmiuaﬁymwﬁﬂummﬁ fiuain mﬁmswﬁnﬁamuquqmmw mstluiderludaeds

91113



v Y A A A aa d
AUN. 436 T‘i'ﬂli‘)W!ﬂHTﬂQ!ﬂNW\W‘Iﬁﬂﬂ 2 (2-0-4)
CM436 Special Topics in Physical Chemistry
Inanuneu : nefnp A, 232

A A Y 4 a % d‘ a Y Aa aa d
!iﬁ)x‘i‘ﬂu'lﬁ‘lﬂi] ﬂ'JH»IﬂTJ‘Hiﬂ!!ﬁ%?‘ﬂfﬂﬂ"liﬁ’llfl‘l“r’illﬂ!ﬂﬂ'fl"l.l?)ﬂﬂﬂ FundBINana

AN. 437 msﬁmsmmazmssﬁumw@aiwaqa 3 (3-0-6)
CM437 Molecular Fluorescence and Imaging
ITIAuNeY : 1ABfNY AN. 232
o A o A a a a v o Ay
ﬁﬁﬂwug1usﬂﬂx‘lﬂ1§9;|ﬂ°’li‘].l!!ﬁ$ﬂ1§ﬁi’)\1!!ﬁ\i!‘ﬂﬁiﬂ!ﬁi}ﬁ fni!‘l_lﬁﬂH!!ﬂﬁ\i!!ﬂ‘ﬂlﬂﬂ'Jﬂli’)\‘]ﬂﬂ!!ﬁﬁ!!ﬁ%llﬂlﬂﬂ?"ll@\‘l
U A S A d J a A a v
DUUAI NIFETINAINVUAIANATIAN !!ﬁ%ﬂﬁ?‘ﬂﬂu FHUAUDIANILIDIUA ﬂi%‘lJ'J‘L!f'l157]1\1f'nﬂinW!‘lﬁﬂ!!ﬁﬂi%‘ﬁ?]\ﬂﬂ!ﬁf}ﬁ

a LY ¢ v
mauaam%u'mmnm’%’mumunznmﬁumw ﬂ]i‘lJi%EJﬂﬂﬂ‘lJi%‘U‘U(‘i'l\‘i‘] MmandnaziImn

AN, 438 andABIMemNIaznivedTaganlyi 2 (2-0-4)
CM438 Physico-Chemical Properties of Novel Materials
INDIAUNOU : Inefny AN. 232
a a d o LY LY o
HenuvesInenmaniinly Wavesving Aregavesiaginlunaz Tagyalval Inssad1amaz Wz szrng
v = < ' d! < o wa a
pzaon lassadigveswdnvewnds analuauysaluvends msdszneudiesveseynninlu paaniifiz e
auandaFdduihuazmsimdnanunesszduezaen didnnselindszaulana nazmsmamdidnaseu nanmsnaz

a a ¢ A v [ = alEa da
MANAIATISHNNEIYBINUNTTUIUMIMAnNnaz Hana auas

. 446 INNAIDUANTIMU I LD IAY 2 (2-0-4)
CM446 Introduction to Computational Quantum Chemistry
INTIAUNDY : INBANE AN, 346
a d o (Y] X a [ v ¢ o o X a [ v d
ﬂummmmiimmm}immmznnimaqa ﬁuﬂ?ﬂﬂﬂﬂ]uﬁﬂﬂ ﬂumﬁammgnuﬁumwmamanﬂ
= Jd = Y] d o a A dlu v d a g aa =
ﬂq}laﬁniﬂi-ﬂﬂﬂ DITUIUNITAHINAIND ﬁeﬂ’mmma ‘ﬂmuvi1nmﬂaau°ntmwuﬁnwummanmauuamﬁmmmm ‘VIE]H{]

ad Jdou o wa W v ° LY v o 1 ° Yy Y S
usanaNTuila ammmmimaqaﬁ"lﬂmnmsmmm maﬂNTiJsunimmzmamamim"llﬂmmﬁmummqmu

AN. 447  MIdraeauuuszauluagamani 2 (2-0-4)
CM447 Molecular Simulation in Chemistry
INTIAUNDY : ABANEI AN, 346
uuIRaMIavIVUIzAUIMana namandadaiiead mafinueudnila IEmsdiaesmuunamans
szauTuana ussdsgasznnlagasazuuudiaesauiunss msmugudnlsgurnamans maedouszuuidosdu ns

a J ° o = (Y 1 LY 1 ° Yy v S
IUAINTHNAINNITVNA0MUD Y ﬂ1§ﬂ1ﬁi’)\1!!ﬂﬂ§$ﬂﬂ‘]ﬂi?~l!ﬂi}ﬂ ﬂ?ﬂﬂ1\ﬂll§!!ﬂ§ll!!ﬁ$ﬂ'Jf’)fﬂﬂiﬂiNfllﬂ‘]j!!ﬂﬂﬁg?ﬂ?ﬂﬂ!ﬂﬂ

AN 457 Msasnulnsamsai 2 (2-0-4)
CM457 Chemical Project Investment
a U W \J =
511790 UNOY : IALANHI AN. 202 M. 211 UAL AN, 221
= a J Y aa Y = = =
MsAn¥wazmMsInszHzUY Inseadng 35ms uazdeyasisazivanveslasamsmanil maluladns

Haa MaIMsHan aaa Ingay amuiing mlinenaasims Mawny maemauiums tazRuamuvedlnsins



aaa d
AL 458 HAINeNmMan3 2 (2-0-4)
CM458 Forensic Science
ALY : 1nefnp AN, 222
o A do ' Ay A A ¢ v v

NANNIINTIINGININGNENI UMY N IBMAaeMIaUaIHaauadIn  MIdszgnannuimaaiu
a dJ y \ A (% [ { a
Ingnamansmnmepnlylumsnaamend msasivamuiamg mstiusivsmazInIngneuanihamg M3
asdviga Tngwenulsziandiag awiasitile eamsdasuuas 01351y Tagnetumadaine wazeuanda @

= =
ﬂ1iﬂﬂﬂ1ﬂﬂ1uuﬁ)ﬂﬁﬂ1uﬂ)

AL 466  Masiadivazmalulag 3 (3-0-6)
CM466 Petrochemistry and Technology

F¥1TIAUNBU : INSFNHI AN, 202 ¥30 AN. 206

oA J

v 1 a = v a v d
fuda esnilszneu uaxmmﬂnmumaqmmﬂimmﬂu ammwnmmzagwuﬁmmmiﬂﬁznau

d Ao a a a = wa a LY
Ul?liﬂiﬂ1§‘llﬂu‘ni’n U NITUIUNIINAA !!ﬁ%fﬂiﬂﬂﬂ!!‘lﬁjﬂi%ﬂ?uﬂ1iﬂﬂﬂ1u@ﬂﬁ1ﬁﬂii?»l‘]ﬂﬂi!ﬂ?»l AUTUUAUASYHUAVOINI

o

o [

% A Y v ] aaa a =} a d a ay d‘ A % v
ARH Y ‘1J7]‘1J17I!!'S1$ﬂ15!ﬁﬂﬂ1‘]5ﬂ'3!5\1TJQﬂiﬂ]iﬂ‘l’ii‘ﬂﬂi%ﬂ')uﬂ1iﬂjﬂ§!ﬂu ﬂ]i?!ﬂi1$‘Wﬂ]x‘llﬁﬂi!ﬂ&lﬂ?ﬂ!ﬂﬁﬂﬂﬂﬂﬁﬂfﬂ‘ﬁﬂ

u

mnlmalulatimagamnnsnidlasai sasmsthmsilasmid sz Tovioe @msdnmgauuenaniui)

IS ! aaa
AN. 467 !ﬂll"lli’)ﬂﬂ]‘i!iﬂilg]ﬂiﬂ'l 2 (2-0-4)
CM467 Catalytic Chemistry

F¥ TN : InefNYT AN, 232

o aaa X [ dJ aaa
ﬂ?!ﬁ\iﬂ{]ﬂiﬂﬂ!ﬁﬂﬁéfﬂ ﬂﬁulﬂﬂ1i!!‘l/‘l§'!!ﬁ$ﬂ1i@ﬂ°lfﬂ %Q‘M‘Wﬁﬂ1ﬁﬂi”llE)Qﬂ]i!i'ﬂll{]ﬂﬁﬂﬂﬂﬁ MSABUAZMS

aa d

a ¢ o a aaa A o aaa o
'J!ﬂi1$1’iﬂ3!i'ﬂﬂ§_]ﬂiﬂ1 ﬂi%'ﬂ'ﬂ!ﬂ]i!%\iﬂ{]ﬂiﬂ'l!!ﬂﬂ]?ﬁwuﬁ ﬂi%ﬂ"]‘i’!ﬂ]i!%\ﬂlﬂﬂiﬂﬂﬁ]ﬂ!@ﬂ‘ﬂﬂﬁ

A 476 asdzuassmSunaradn 2 (2-0-4)
CM476 Additives for Plastics

a U Al =
IVIVIAUNDY : IABIANHT AN. 376

1 \ o \ A o ad §
miumﬂszmmmmsﬂ;mm ﬂaulﬂﬂﬁ“ﬂ1311»!"]103@’151]?3!!9]3”1Qﬂi%!ﬂ“ﬂ‘ﬂﬁn 2T} BFumswanas

LY a d a dJ a Y o
Usaaanunedmes mydmanzdimslyuadunaradn msdzuasiuanaag]d mnldumsiasnamsiywasduenan

a A da d
AN. 477  dl@PNIOHNADUNIE 2 (2-0-4)
CM477 Organic electronics
1IN UNOU : IAUANY AN. 201

AnurINenazANNRyvesdannseiingdun3d msnedinihduniduazneugnalndme’ anu

¥ ] '
A = (% A a %

a Y d (v J a J a a da d d
‘W‘Hﬁ1H!ﬂ33ﬂﬂﬂ1§!ﬂﬂﬂué}1ﬂﬂ!6ﬂﬂ§f’)ﬁlu?ﬂﬂﬂuﬂ%ﬂ MITAUAICHLUASIAUATIITH ﬁﬁ]ﬂ!ﬁﬂ'ﬂiﬂuﬂﬁ@ﬂﬂ%ﬂ Q1H1J§$fgﬂﬂsllﬂﬂ

k) Q

a g a da A d a ag a da =
LaANNIUNADUNIEY ﬂﬁmwmemnmaunﬁaumﬂaluaumﬂ



[

=S
AN, 478 AQWINN 2 (2-0-4)
CM478 Biomaterials
I TIAUNOU : INBFANY NY. 282 UAL AN. 376

v

anudidesAuneniuiagtinin iievinseungy HanmMs MaInewazmsunndveadaTaq Ussian

9 o ¢ a_ a ¢ v 9 v =~ P ¢ ¢
VY9IAQ NMIAIUATIELH HATNITHAA Nay ‘L!ﬁﬂ‘]JﬂYﬂ‘lNﬂ! m‘sﬂ‘;zqneﬂm ﬁﬂ‘lﬁﬂﬂ/‘ﬂuﬂ1ﬂqﬂﬂiﬂ!ﬂ1‘§!!ﬂﬂﬂ IZUY

anasaienuaze ez

AN. 479 FTNIANMINDAINDS 2 (2-0-4)
CM479 Special Topics in Polymer
Invanuneu : ax. 376
Seamhmile anudnthuas3nemsasiglminneideafuneanies
AN. 486 IANQATHNIIN 1 2 (2-0-4)
CM486 Industrial Chemistry 1
IMTRUNH : INBFANH AN. 201 HAL NI 222 T30 IABANY AN. 206 1AL A, 226
ﬁug1us?;ﬂ3ﬁ’unszmunﬁmamﬁaqmamnssu %’umudnqmmqﬂamnﬁmﬂﬁ QATIHNIFARTAD
vodInaazvedlan gaamnssunszay qmﬁmnsmﬁﬁuﬁm QATNHAIINT MIVIHIIMATNIAE MSAIVANAMUNIN M3
aIuaNtazMsdamsasuaiy anudasasalulssnugaannssy a3asssuveiinail @nsdifnymazgaiuuen

4
amun)

AN. 487  IANQATHNTIN 2 2 (2-0-4)
CM487 Industrial Chemistry 2
ITIAVNBY : IABFANE AN 486
Unseuniinaznszuaumsmaniinuunigg ﬁ1%’1uqmammw maluladuazinzesiioililu
nszumsniluszdugaamnisy gaamnsnading S uf Tansuazmsyulany msmimanuas i

d = 1 % =) 2y v Q'
HasiINY AAIU IUa NIA al uazansdnvlen msnasunazadon nszay idulanazdane

AN. 491 Fuamanil 1(0-2-1)
CM491 Seminar in Chemistry
a U Al =]
IBVIUIAUNDY : IABANHT AN. 202 AN. 211 AN. 222 UaT AN. 232
y v v A v ow Yy A a A a ¢ o VoA
fniﬂuﬂ'ﬂi')‘i]iluﬂlﬂﬂq{ﬁ!ﬂﬂﬂﬂﬂﬂlﬂlﬂﬂu1%1’1«!1"1]7]1\1!?13»1 mamemuﬂszqnﬂ NIIHNaUIADN

Yszguduuin

a W =
AN. 492 Iasanudduad 2 (0-6-0)
CM492 Research Project in Chemistry
a U Al =g
ABIVIAUNDY : IASFANHT AN. 202 AN. 211 AN. 222 UaT AN. 232
awv v v ¢ ) y v v v v
fni'Jﬁ]El!mgﬂ1i!!ﬂﬂ€1|u‘H15\12]19]ﬂ1i@lmﬂl@ﬂﬂ1ﬂ1iﬂ"ﬂ1ﬁﬂ}ﬂ ANTNAAIAUA I HUAZAUKIVBHAINUTIAN

A k4 g.’l \J Ay v 4 % A
BH NIDUNIAINYINUIVEY IANALIBISAD S 150 U



AN, 496  Hpnwad 0 (0-0-0)
CM496 Chemistry Internship
FPTIAUNOU : INSANY AN, 202 AN, 211 AN. 222 1AL AN, 232
~ v d o a = d‘ U v LY 9 ¥V a0 [y
maideuduazlszaumsamsinaulumedngwmeiannainiisazinyzmslszgnalinguaieg fu
A 4 ¢ ) . [ :’J au
e suentiesSou amuntnanueiniluminenus1sms ssansmaignieenyy Mbeddesiumil srunviesIdeluy

Y =] A A a [ Jd w =& 4 40’1 o L v o
aoTUMsANEIDUY HaNHHPINNM INANABEIINMan3 WnAndediTluemsinavlideandi 150 ¥alua
3.1.6 AMABLNETNEITIMBIOINGY

General Education Courses

Partl
Humanities
TU110 Integrated Humanities 2(3-0-6)

To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual and creative
development. To instill analytical thinking, with an awareness of the problems that humanities are confronting, such as
the impacts of: technological development, violence, wars, and various world crises so that we can live well in a changing

world.

Social Science
TU100 Civic Education 3(3-0-6)

Study of principles of democracy and government by rule of law. Students will gain understanding of the concept
of “citizenship” in a democratic rule and will have opportunity for self-development to become a citizen in a democratic
society and to take responsibility in addressing issues in their society, culture, science and technology, leading to modern

world changes.

TU120 Integrated Social Sciences 2(3-0-6)

This interdisciplinary course focuses on the fact that social sciences play an important role for society. The
course explains the orgins of the social sciences and the modern world, the separation of social sciences from pure
sciences, and the acceptance of the scientific paradigm for the explanation of social phenomenon. It also involves the
analysis of important disciplines, concepts, and major theories of social sciences by pointing out strengths and weaknesses
of each one. Included is the analysis of contemporary social problems, using knowledge and various perspectives —

individual, group, macro-social, national, and world perspectives- to view those problems.

Science and Technology
TU130 Integrated Sciences and Technology 2(2-0-4)

To study basic concepts in science, scientific theory and philosophies. Standard methods for scientific

investigations. Important evolutions of science and technology influencing human lives as well as the impacts of science



and technology on economics, societies and environments. Current issues involoving the impacts of science and technology

on moral, ethics and human values.

Mathematics and Computers

TU155 Elementary Statistics 3 (3-0-6)

To identify the Nature of statistical problems; review of descriptive statistics; probability; random variables
and some probability distributions (binomial, poison and normal) ; elementary sampling and sampling distributions;
estimation and hypotheses testing for one and two populations; one-way analysis of variance; simple linear regression and

correlation; chi-square test.

Languages
Thai

TH161 Thai Usage 3(3-0-6)
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the main idea,

communicating knowledge, thoughts and composing properly.

English
EL070 English Course 1 3(3-0-6)

Prerequisite: Language Institute placement

A non-credit course designed for those students with low English command and unable to enroll directly into
English Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for Unsatisfactory and will not be
counted towards the students’ total credits and GPA).

A preparatory course designed to enable students to cope up with real English use of four basic integrated

skills of listening, speaking, reading and writing.

EL071 English Course 2 3(3-0-6)
Prerequisite: Have earned credits of EL 070 or Language Institute placement
An intermediate English course designed to promote four integrated skills to develop students’ English

proficiency at a higher level.

EL070 English Course 3 3(3-0-6)
Prerequisite: Have earned credits of EL 071 or Language Institute placement
An upper-intermediate English course to enable student to use integrated skills at a more sophisticated level

than the prior course especially in speaking and writing.



Part1l
EL296 English for Academic Purposes 1 3 (3-0-6)
Prerequisite : Have earned credits of EL 172

Improving the students’ speaking, listening, reading and writing skills in English for academic purposes, note-
taking, writing a definition, describing a process, giving an instruction, reporting an experiment, identifying cause and

effect and comparison and contrast.

TU122 Law in Everyday Life 3 (3-0-6)

To study general aspects of law as correct patterns of human conduct in society. To equip learners with basic
principles of public law (rules of law), and its values which are associated with citizens’ moral core. To provide basic
knowledge in public law and private law, involving the issues of rights and duties, dispute settlement, Thai Justice

procedures, the usage and interpretation of law principles, with an emphasis on case studies in our daily lives.

TU156 Introduction to Computers and Programming 3 (3-0-6)

Basic concepts of computer systems, electronic data processing concepts, system and application software,
algorithms, flowcharts, data representation, program design and development methodology, problem solving using high-
level language programming.

PY228 Psychology of Interpersonal Relations 3 (3-0-6)
This course emphasizes overt behaviors of the individual, interpersonal relationships between the individual
and society, understanding of self and others through communication, exchange of ideas, adjustment to family, peer

groups and society, human attitudes and values, leadership, and sensitive training.

HR201 Principles of Management 3 (3-0-6)
Management concepts, evolution of management, roles and skills of managers, planning, organizing, leading,

controlling, managerial decision making and ethics

BA291 Introduction to Business 3 (3-0-6)

The course aims to provide a comprehensive introduction to the key operations of business, namely finance,
accounting, marketing, human resource and production management, and management information system, placed
within organizational, forms of businesses, environmental, legal and managerial context. Underlying business concepts

will be discovered through the study of real-world examples and fundamental business plans.

EC210 Introductory Economics 3 (3-0-6)

(For non-economics major only; credits will not be awarded to students who are taking or have completed EE
211 or EE 212 or EE 213 or EE 214)

The general principles of microeconomics and macroeconomics. In the microeconomics section, topics covered

include the demand for and supply of goods, consumer behavior, production and costs, structure and output of



production units under perfect and imperfect competitive markets, the concept of market failures, and the role of
government intervention. In the macroeconomics section, topics covered include objectives and problems in
macroeconomics, the determination of national income, money and the banking system, introduction to fiscal and
monetary policies used for economic stabilization, and the application of economic indices to analyze the economic
situation. In the international economics section, topics covered include the importance of international trade and finance,

as well as the conflict between free trade and market protection.

Basic Sciences and Mathematics

SC111 Biology 1 3 (3-0-6)
Fundamental biological concepts of animals, structures and basic metabolic processes of animal at molecular;
cell; tissue; organ; system; and individual levels, structures and functions of nucleic acids in genetic inheritance, animal

classifications, growth and development, behavior, evolution, and ecology of animals.

SC112 Biology 2 3 (3-0-6)
Fundamental biological concepts of plants, structures, physiological and natural aspects of plants, energetic

and basic metabolic processes for life, plant classifications, reproduction, evolution, and plant ecology

SC 126 Principles of Chemistry 1 3 (3-0-6)

Atomic Structure, Electron Configurations and Periodic Trends, Chemical Bonding, Hybridization of Atomic
Orbitals, Molecular Geometry, Valence bond Theory, Molecular Orbital Theory, Transition Metal Chemistry and
Coordination Compounds, Nuclear Chemistry, States of Matter, Gas Laws, Properties of Liquids, Crystal Lattice,
Intermolecular Forces, Concentration Units, Physical Properties of Solutions, Colloids, Thermodynamics,

Thermochemistry and Chemical Kinetics.

SC 127 Principles of Chemistry 2 3 (3-0-6)
Prerequisite: have taken SC 126

Stoichiometry, chemical equilibrium, solubility equilibria, complex equilibria, acids-bases, electrochemistry,
orbitals and covalent bonds, structures and properties of organic compounds, preparations and reaction mechanism of
organic compounds, hydrocarbons, stereochemistry, alkyl halides, alcohols, phenols, aldehydes and ketones, carboxylic

acids and their derivatives, amines.

SC 131 Physics 1 3 (3-0-6)

Vectors, physical quantities, systems of units, motion and Newton’s laws of motion, work, energy, momentum
and the conservation law, rotational motion, angular momentum and the conservation law, equilibrium, elasticity, fluid
mechanics, oscillations, waves, sound, heat, temperature, thermal properties of materials, thermodynamics, the kinetic

theory of gases.



SC 132 Physics 2 3 (3-0-6)
Prerequisite : Have taken SC 131

Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy, electric current, conductions
in materials, Ohm’s law, DC circuits, Kirchhoff’s laws, magnetic fields, Biot-Savart law, Ampere’s law, inductance,
magnetic properties of matter, magnetic energy, Faraday’s law of induction, AC circuits, electromagnetic waves, light,

geometrical and physical optics, atomic physics, elementary quantum theory, elementary nuclear physics.

SC 161 Biology Laboratory 1 1 (0-3-0)
Prerequisite: have taken SC 111 or taking SC 111 in the same semester

Experiments related to the contents in SC 111

SC 162 Biology Laboratory 2 1 (0-3-0)
Prerequisite: have taken SC 112 or taking SC 112 in the same semester

Experiments related to the contents in SC 112

SC 176 Principles of Chemistry Laboratory 1 1 (0-3-0)
Prerequisite: have taken SC 126 or taking SC 126 in the same semester

Experiments related to the contents in SC 126

SC 177 Principles of Chemistry Laboratory 2 1 (0-3-0)
Prerequisite: have taken SC 127 or taking SC 127 in the same semester

Experiments related to the contents in SC 127

SC 181 Physics Laboratory 1 1 (0-3-0)

Laboratory practices involving measurement and errors, mechanics, waves and thermodynamics.

SC 182 Physics Laboratory 2 1 (0-3-0)

Laboratory practices involving electricity, magnetism, optics and modern physics.

MA 218 Calculus for Science 1 3(3-0-6)

Limits and continuity of functions, derivatives of algebraic functions and transcendental functions, the chain
rule, derivative of implicit functions, higher order derivatives, Roll’s theorem, the mean valued theorem, applications of
derivative, differential and its applications, antiderivatives, indefinite integrals, techniques of integration, definite integral
and geometric and physical applications of integral, infinite series.

Note : There is no credit for students who are studying or passed MA111 or MA211 or MA216



MA 219 Calculus for Science 2 3(3-0-6)
Prerequisite : Have earned credits of MA218

Limits and continuity of multivariable functions, partial derivatives, the chain rule, higher order partial
derivatives, total differential and its applications, application of maximum and minimum of multivariable functions with
unconstraint and constraint, polar coordinate and application of area solving, multiple integrals and applications.

Core course

CM 201 Organic Chemistry 1 3 (3-0-6)
Prerequisite : Have earned credits of SC 127
Conformational Analysis, Stereochemistry, Reactive Intermediates, Reaction Mechanisms, Nucleophilic

and Electrophilic Substitutions, Elimination and Addition Reactions, Carbohydrates, Amino Acids and Fats.

CM 202 Organic Chemistry 2 4 (3-3-6)
Prerequisite: Have taken CM 201

Carbon-Carbon Bond Formation, Carbanions, Organometallic Compounds, Organic Oxidation and
Reduction, Protecting Groups, Polycyclic Aromatic Hydrocarbons, Molecular Rearrangements, Synthesis Design of

Organic Compounds.

CM 206 Organic Chemistry 4 (3-3-6)
Prerequisite: Have earned credits of SC 122

stereochemistry, structural effect on acidity and basicity, carbohydrate, lipid, amino acid, protein,
reaction mechanism, nucleophilic substitution, electrophilic substitution, free radical, molecular rearrangement,

polycyclic aromatic compounds, hydrocarbon, heterocyclic compounds. (For non-chemistry major students)

CM 211 Inorganic Chemistry 1 3 (3-0-6)
Prerequisite: Have earned credits of SC 127
Atomic Orbitals, Covalent Bonds, Metal Structures, Solid State Chemistry, Acid-base Reactions,

Oxidation and Reduction in Inorganic Chemistry, Chemistry of Main Group Elements.

CM 216 Inorganic Chemistry 4 (3-3-6)
Prerequisite: Have earned credits of SC 122
Structure of Atoms and Molecules, Solid State Chemistry, Solution Chemistry, General Chemistry of

Main Group and Transition Elements, Coordination Compounds. (For non-chemistry major students).

CM 217 Inorganic Chemistry in Everyday Life 2 (2-0-4)
Prerequisite: Have taken SC 122 or SC 123

Chemical Reaction and Various Inorganic Chemical Processes Used in Industry, Technology and
Instrument for Inorganic Chemical Processes of Ceramic, Glass, Metal Plating, Agricultural Chemicals, Effects of Metal

on Environment. (For non-chemistry major students and field trip included).



CM 218 Ceramic Chemistry 2 (2-0-4)
Prerequisite: Have earned credits of SC 122 or SC 123
Inorganic Chemistry in Ceramic Synthesis, Effect of Metal on Ceramic’s Properties, Synthesis Process

and Applications . (For non-chemistry major students).

CM 221 Principles Analytical Chemistry 4 (3-3-6)
Prerequisite: Have earned credits of SC 127

Qualitative and quantitative analysis, statistic in analytical chemistry, method validation, gravimetric
analysis, precipitation titration, complexometric titration, electrochemistry, redox titration and electroanalytical

chemistry.

CM 222 Instrumental Analysis 1 4 (3-3-6)
Prerequisite: Have taken CM 221

Sampling plan and sample preservation, sample preparation, digestion, extraction, principle and
application of planar and column chromatography, gas chromatography, liquid chromatography, principle and

application of atomic absorption and emission spectroscopy.

CM 226 Quantitative Analytical Chemistry 3(2-3-4)
Prerequisite: Have earned credits of SC 122

Introduction of analytical chemistry, classification of analytical methods, steps of quantitative analysis,
statistics treatment of analytical data, colorimetry, gravimetric analysis, acid-base titration, precipitation titration,

complexometric titration, redox titration and potentiometry. (For non-chemistry major students)

CM 227 Analytical Chemistry and Applications 4 (3-3-6)
Prerequisite: Have earned credits of SC 122

Introduction of analytical chemistry, classification of analytical methods, steps of analysis, quality
assurance in analytical measurements, statistics treatment of analytical data, gravimetric analysis, volumetric analysis in

various reactions, applications of electrochemistry and colorimetry. (For non-chemistry major students)

CM 228 Analytical Chemistry 3 (2-3-4)
Prerequisite: Have earned credits of SC 123

Concentration Units, Statistic in Analytical Chemistry, Analytical Methods Consideration, Sampling
Techniques, Gravimetric Analysis, Acid-Base Equilibria and Buffers Preparation, Acid-Base Titration, Precipitation

Titration, Complexometric Titration, Redox Titration, Electroanalytical chemistry. (For non-chemistry major students)

CM 231 Physical Chemistry 1 3 (3-0-6)
Prerequisite: Have earned credits of SC 127
Ideal and real gases, Law of Thermodynamics, Thermochemistry, Free energy, Chemical potential,

Partial molar quantities, Phase equilibria, Phase diagrams, Thermodynamics of mixing, Colligative properties, Activities,



Chemical equilibrium, Kinetic theory of gas, Maxwell’s distribution law, Chemical kinetics, Rate equations and

mechanism of chemical reactions, Reaction catalysis.

CM 232 Physical Chemistry 2 4 (3-3-6)
Prerequisite: Have taken CM 231 and CM 251

Ion transport, Diffusion, Viscosity, Thermal conductivity, Electric conductivity, Molecular reaction
dynamics, Quantum mechanics, Schrodinger equation of simple systems, Atomic wave functions, Translational motion,
Vibrational motion, Rotational motion, Electronic structures and atomic orbital, Molecular symmetry, Valence bond
theory and molecular orbital theory, Introduction to molecular spectroscopy, Electric and magnetic properties of

molecules.

CM 236 Physical Chemistry 3 (3-0-6)
Prerequisite: Have earned credits of SC 122

Ideal and Real Gases, Law of Thermodynamics, Thermochemistry, Free Energy, Chemical Potential,
Partial Molar Quantities, Phase Equilibria, Phase Diagrams, Thermodynamics of Mixing, Colligative Properties,
Activities, Chemical Equilibrium, Equilibrium Electrochemistry, Kinetic Theory of Gas, Maxwell’s Distribution Law,
Transport Phenomena, Chemical Kinetics, Rate Equations and Mechanism of Chemical Reactions, Reaction Catalysis

and Enzyme Kinetics. (For non-chemistry major students)

CM 251 Mathematical Methods for Chemists 3 (3-0-6)
Prerequisite: Have taken MA 219

Overview of basic mathematical methods for solving chemical problems, First- and second-order
differential equations, Partial differential equation, Separation of variable technique, Solution of ordinary linear
differential equations with constant and non-constant coefficients, Power series method of solution, Special functions in
Quantum Mechanics, Fourier transform and uncertainty principle, Systems of linear differential equation, Matrix

Eigenvalue problem, Huckel molecular orbital theory, Numerical methods for chemical problems.

CM 276 Plastics Unwrapped 3 (3-0-6)
Prerequisite: Have earned credits of SC 122 or SC 123

Definition of Plastics, Classification, Importance of Plastics, Applications, Plastics and Ecology,
Universal Codes to Identify Types of Plastic, Some interesting laws and regulations related to the use of plastics, Plastic
waste management, Recycling, Biodegradable plastics, Trends of plastic research in the future. (For non-chemistry major

students)

CM 306 Advanced Organic Chemistry 3 (3-0-6)
Prerequisite: Have taken CM 202

Syntheses and Reactions of Small Ring, Five- and Six-membered Ring Heterocycles with one or more
Heteroatom, Polycyclic Heterocycles, Biosynthesis and Chemistry of Natural Products, Acetogenins, Isoprenoids, Steroids

and Alkaloids, Pericyclic Reactions and Photochemistry.



CM 307 Organic Synthesis Laboratory 2 (0-6-0)
Prerequisite: Have taken CM 352

Organic Synthetic Techniques, Structural Identification of Products Using Spectroscopic Techniques.

CM 308 Chemistry of natural products 2 (2-0-4)
Prerequisite: Have taken CM 306
Classification of natural products, biosynthesis, separation, characterization of natural products,

structural determination by spectroscopy, syntheses and biological activity of some interesting natural products.

CM 311 Inorganic Chemistry 2 4 (3-3-6)
Prerequisite: Have taken CM 211

Chemistry of Transition Elements and Complexes, Types of Ligands, Nomenclature of Complex,
Structure and Coordination Number, Isomerism, Valence Bond theory, Crystal Field Theory, Molecular Orbital Theory,
Electronic Spectra, Magnetic Properties, Preparation of Complexes, Stability and Thermodynamics, Rate and Mechanism

of Complexes.

CM 316 Organometallic Compounds 1 2 (2-0-4)
Prerequisite: Have taken CM 211 and CM 311
Basic organometallics, organometallics group s p and d, various ligand, 18 rules, various types of

organometallics and their applications.

CM 317 Inorganic Spectroscopy 2 (2-0-4)
Prerequisite: Have taken CM 211 and CM 351

Scope and Applications of UV-Visible, NMR and ESR Spectroscopy for Solid Samples.

CM 326 Instrumental Analysis 2 2 (2-0-4)
Prerequisite: Have taken CM 222
Principle and Application of Thermal Analysis, X-ray Spectroscopy, X-ray Fluorescence Spectroscopy,

X-ray Diffraction, Radiochemistry Technique, Flow-based Technique and Mass Spectrometry.

CM 336 Physical Chemistry 3 3 (3-0-6)
Prerequisite: Have taken CM 232

Equilibrium electrochemistry, Thermodynamics of electrochemical cells, Kinetics of electrochemical
cells, Electrochemical process at electrodes, Corrosion, Reaction dynamics at solid surface, Physisorption and

chemisorption, Adsorption isotherm, Group theory.



CM 346 Computer Applications in Chemistry 2 (2-0-4)
Prerequisite: Have earned credits of SC 122 or SC 123 or SC 127

Scientific database inquiry, Software tool for publishing chemical data and for managing
bibliographies, Basic and applications of spreadsheet, statistical, Data visualization packages in Chemistry, Two- and
Three-dimensional molecular representation, Virtual Chemistry Laboratory, Introduction to Computational Chemistry,

Empirical methods for molecular calculation.

CM 351 Principle of Spectroscopy for Chemists 2 (2-0-4)
Prerequisite: Have earned credits of CM 222 and CM 232

Fundamental of Spectroscopy, Classification of Spectroscopy, Electromagnetic radiation, Molecular
motions and energy levels, Absorption and Emission Processes, Laser, Selection Rules, Relationships between Molecular
Properties and Recorded Spectrum, Microwave Spectroscopy, Infrared Spectroscopy, Ultraviolet-Visible Spectroscopy,
Spin spectroscopy, Components of Ultraviolet-Visible Spectrophotometer, Infrared Spectrophotometer, Luminescence

Spectrometer, Lambert-Beer’s Law and Applications for Quantitative Analysis.

CM 352 Applications of Spectroscopy 2 (2-0-4)
Prerequisite: Have taken CM 202 or taking CM 202 in the same semester
Applications of Ultraviolet, Infrared, Nuclear Magnetic Resonance Spectroscopy and Mass

Spectrometry for Structure Identification of Organic Compounds.

CM 366 Transport Phenomena 3 (3-0-6)
Prerequisite: Have taken CM 251

Newton’s law of viscosity, Fourier’s law of conduction, Fick’s law of diffusion, momentum energy and
mass balances, shell balance method, equation of changes, interphase momentum energy and mass transport,

macroscopic of momentum energy and mass balances, boundary layer theory.

CM 367 Chemical Kinetic and Basic Reactor Design 3 (3-0-6)
Prerequisite: Have taken CM 231
Principles of chemical kinetics, chemical reaction mechanism, Kinetics of homogeneous reactions, design

fundamentals for chemical reactors, solid catalysts, heterogeneous catalytic reactors.

CM 376 Polymer Chemistry 3 (3-0-6)
Prerequisite: Have taken CM 202 or CM 206

Commercial Synthesis of Some Important Polymers, Reaction and Manufacturing Procesess, Reaction
Mechanisms, Physical Properties and Characterizations, Crystalline and Amorphous States, Applications of these

Polymers.



CM 377 Polymer Rheology and Processing 2 (2-0-4)
Prerequisite: Have taken CM 376

Rheological Property of Molten Polymers, Determination of Rheological Property, Relationship
between Rheological Property and Molecular Structure, Applications of Polymer Rheology for Polymer Processing. (Field

trip included.).

CM 378 Polymeric Materials Laboratory 1 (0-3-0)
Prerequisite: Have earned credits of CM 376 or taking CM 376 in the same semester
Methods and Fundamental Techniques Used in Polymer Synthesis, Characterizations of Basic

Properties of Polymer with Using Various Instruments.

CM 386 Chemical Stoichiometry 2 (2-0-4)
Prerequisite: Have taken CM 211 or CM 231 or taking CM 211 or CM 231 in the same semester

Mass balance of non-chemical reaction system, mass balance of chemical reaction system, energy
balance of flow system, heat balance of non-chemical reaction system, heat balance of chemical reaction system,
combustion, stoichiometry of unit operations and applications of stoichiometry, mass balance and energy balance with

problems in chemical industries.

CM 387 Unit Operations for Chemists 3 (3-0-6)
Prerequisite: Have taken CM 231

Principles of Momentum and Heat Transfer; Unit Operations of Momentum and Heat Transfer
Processes — Transportation and Metering of Fluids, Heat-Exchange Equipment, Distillation, Absorption, Leaching,

Extraction, Crystallization, Drying, Sizing, Agitation and Mixing of Liquids, Filtration, Mechanical separation.

CM 406 Special Topics in Organic Chemistry 2 (2-0-4)
Prerequisite: Have taken CM 202

Topics of current interest and modern technology in Organic Chemistry will be offered.

CM 407 Organic Medicinal Compounds 2 (2-0-4)
Prerequisite: Have taken CM 202
Drugs Action at Enzymes and Receptors, Drug development, Pharmacodynamics, Structure-Activity

Relationships, Antibacterial Agents, Drugs Action at Nervous System, Opium Analgesics.

CM 408 Bioorganic Chemistry 2 (2-0-4)
Prerequisite: Have taken CM 202

Principles of bioorganic chemistry, bioorganic chemistry in living cells, enzyme chemistry, enzyme
kinetics, coenzyme chemistry, applications of bioorganic chemistry, Physical and Chemical Properties of Biomolecules,
Current Techniques for Study of Biomolecular Dynamics and Conformation Changes, Interaction of Biomolecular

Macromolecule.



CM 416 Special Topics in Inorganic Chemistry 2 (2-0-4)
Prerequisite: Have taken CM 311

Topics of current interest and modern technology in Inorganic Chemistry will be offered.

CM 417 Organometallic Compounds 2 2 (2-0-4)
Prerequisite: Have taken CM 311

Porphyrin, Phosphine Complexes, Metallo-organic Compounds, Origin, Synthesis and Applications.

CM 418 Inorganic chemistry for Renewable energy 2 (2-0-4)
Prerequisite: Have taken CM 311
Chemical Reaction and Various Chemical Process Used in Renewable, Inorganic Chemistry in

Biodiesel, Inorganic chemistry in Solar cell, Inorganic chemistry in hydrogen cell and Renewable applications.

CM 426 Analytical Chemistry in Pharmaceutical and Medical Science 2 (2-0-4)
Prerequisite: Have taken CM 222

Standard Method of Drug Analysis; United State, British and Thai Pharmacopoeia, Qualitative and
Quantitative Analysis, Study of Drug Stability, Drug Analysis and Drug Registration, Chemical Analysis for Diagnosis

and Screening in Clinical Sample.

CM 427 Analytical Chemistry in Food and Environment 2 (2-0-4)
Prerequisite: Have taken CM 226 or CM 222
Step of Analysis in Environmental Chemistry, Sampling, Sample Preservation, Sample Treatment and

Application for Some Pollutants Analysis in Air Soil Water, Analysis for Quality Control, Contaminate in Food Sample.

CM 436 Special Topics in Physical Chemistry 2 (2-0-4)
Prerequisite: Have taken CM 232

Topics of current interest and modern technology in Physical Chemistry will be offered.

CM 437 Molecular Fluorescence and Imaging 3 (3-0-6)
Prerequisite: Have taken CM 232

Basic concepts of molecular absorption and molecular photoluminescence; Radiative and nonradiative
transitions; Fluorescence steady state and lifetime; Types of chromophores; Fluorescence intermolecular photophysical
processes; Modern methods of fluorescence spectroscopy and imaging; Applications to a variety of chemical and

biological systems.

CM 438 Physico-Chemical Properties of Novel Materials 2 (2-0-4)
Prerequisite: Have taken CM 232
Definition of Nanoscience, Size effects, Examples of nanomaterials and novel materials, Atomic

structure and interatomic bonding, structure of crystalline solids, imperfection in solids, Self-assembly of nanoparticles,



Optical, electric and magnetic properties from atomistic point of view, Molecular electronics and electron transfer,

Principles and characterization methods involving photochemical/photophysical processes.

CM 446 Introduction to Computational Quantum Chemistry 2 (2-0-4)
Prerequisite: Have taken CM 346

Revision of Schroedinger equation for molecular system, Potential energy surface and its important
features, Hartree-Fock theory, Self-consistent field method, Basis function, Problems and treatments of electron
correlation, Density Functional Theory, Calculation of molecular properties, Example of software programs and some

chemical applications.

CM 447 Molecular Simulation in Chemistry 2 (2-0-4)
Prerequisite: Have taken CM 346

Concepts of molecular simulation, Brief introduction to statistical mechanics, Monte Carlo method,
Molecular dynamics simulation, Intermolecular force and force field model, Control of thermodynamics parameters,
Input preparation, Analysis of simulation output, Biomolecular simulation, Example of software programs and some

chemical applications.

CM 457 Chemical Project Investment 2 (2-0-4)
Prerequisite: Have taken CM 202 and CM 211 and CM 221
Process Analysis, Structure, Detail of Project Manufacturing, Technology and Power of operation,

Market, Resource, Site, Expense of Project, Manpower, Schedule of Operation and Investment.

CM 458 Forensic Science 2 (2-0-4)
Prerequisite: Have taken CM 222

Fundamental Concepts, Theories and Regulatory Aspects of Forensic Science, Introduction to the
Application of Scientific Methods for the Examination of Physical Evidence in the Criminal Justice System; An Overview
of the Forensic Analysis of Fingerprints, Counterfeit/Forged Documents, Firearms, Biological Evidences and Drugs. (Field

trip included.)

CM 466 Petrochemistry and Technology 3 (3-0-6)
Prerequisite: Have taken CM 202 or CM 206

Origin, Composition and Classification of Petroleum, Sources and Derivatives of Important
Hydrocarbons, Manufacturing Process and Process Design in Petrochemical Industries, Properties and Types of
Absorber, Roles and selection of Catalyst for Petrochemical Industries, Analysis in Petrochemistry with Modern

Instruments, Trends of Petrochemical Industrial Technology and Applications of Petrochemical. (Field trip included.)



CM 467 Catalytic Chemistry 2 (2-0-4)
Prerequisite: Have taken CM 232

Introduction to Catalytic Chemistry, Diffusion and Adsorption Mechanism, Kinetic Model of Catalytic
Reaction, Preparation and Characterization of Catalysts, Heterogeneous Catalytic Process and Homogeneous Catalytic

Process.

CM 476 Additives for Plastics 2 (2-0-4)
Prerequisite: Have taken CM 366

Classification of additives, Mechanisms of some important additives, Methods of mixing additives with
polymers, Analytical methods for additives in plastics, Biodegradable additives, Trends in additives’ development in the

future.

CM 477 Organic electronics 2 (2-0-4)
Prerequisite: Have taken CM 201 or CM 206

Definition and Significance of Organic Electronics, Organic Semiconductors and Conjugated Polymers,
Fundamentals of Electronic Transport in Organic Materials, Synthesis and Characterizations of Organic Electronic

Materials, Applications of Organic Electronics, Trends of Organic Electronics in the Future.

CM 478 Biomaterials 2 (2-0-4)
Prerequisite: Have taken BT 282 and CM 376

An introduction to the field of biomaterials covering basic principles of materials in biological and
medical aspects, types of materials, synthesis and production related to desired applications, application of biomaterials

in medical devices, drug delivery systems and artificial organs.

CM 479 Special Topics in Polymer 2 (2-0-4)
Prerequisite: Have earned credits of CM 376

Topics of current interest and modern technology in Polymer will be offered.

CM 486 Industrial Chemistry 1 2 (2-0-4)
Prerequisite: Have taken CM 201 and CM 321 or Have taken CM 206 and CM 226

Introduction of Industrial Chemistry, Chemical Industrial Process, Chemical Industries in Thailand
and around the World, Paper Industry, Edible oil Industry, Paint Industry, Technology Management, Quality Assurance,
Hazard Waste control and management, Safety in industrial Manufactory, Ethics for chemist. (Case study and field trip

included.)

CM 487 Industrial Chemistry 2 2 (2-0-4)
Prerequisite: Have taken CM 486

Chemical Reaction and Various Chemical Process Used in Industry, Technology and Instruments for
Chemical Processes in Industry, Industries of Ceramic, Glass, Metals and Plating, Agricultural Chemicals, Oil and Wax,

Chlorine, Base, Acid, Soap and Detergents, Coating and Dye, Paper, Fiber and Textiles.



CM 491 Seminar in Chemistry 1(0-2-1)
Prerequisite: Have taken CM 202 and CM 211 and CM 222 and CM 232
Literature Survey on Interested Topic in Chemistry or Applied Chemistry, Presented to Seminar

Committee.

CM 492 Research Project in Chemistry 2 (0-6-0)
Prerequisite: Have taken CM 202 and CM 211 and CM 222 and CM 232
Research and Problems Solving under Supervision of Supervisor, Experimental and Searching

Information from Various Sources. A report is required. Evaluation is done by S or U.

CM 496 Chemistry Internship No Credit
Prerequisite: Have taken CM 202 and CM 211 and CM 222 and CM 232

Learning and practical experience to develop knowledge and skills in the application of theories to
actual problems in a non-classroom setting. A placement can be at any chemistry-related governmental offices,
organizations or private sectors. Chemistry-related research at any institute other than Thammasat University is also

applied. Student is required to earn at least 150 hours of on-site works.
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