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| TdJ CI NgNOKkNDIET NE S

SCCH xxx Chemistry Elective Course

l TwXJClI NgRIF Ea&8HNDK T

SCChkik Graduate Chemistry Elective |

KIiJrini U6 KIi Jrin t G5

AN] | NGgNKMEALNEN MW INKE GMDIF EIOK|AK 1 BRI N NN ENN
KET AT OT ni ] ESNTKBIIKON] | NGNT ArJnj Kk ENKL™NE
' INPAIEILME] NFNekET NOT A] T KO in 8§ Kk HeTE «rg EBING
ch©ceinl 6] Ei nNT Ar KNT neel ©EI I kA EL OT K
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T, ©] TOGr OLhEENKEKNE&N] é PI0SXAG nj KNNRj §

&Lurriculum Mapgiigh E Elt i Néj T 1 EO

TSt € SNIFT NV Nj KNjJ I NgN
TStO I AL@EI NT Aar i o
O OO INEFEEOK L nE|l NT Ar | &IObn D ENNK

O O O Q@ k 4 GH B rEANE
JIE$ OENKLNE|I NIl Anrl e 61 NDrF ENI T &
MUGE 100 General Education for Human®@evelopment 3 (B6)

| NG NT ceIJndn
Prerequisite none

~ ~ ~ o~ - ~ ~

ENKO] RITARANT T anr o] RTITnl ] q
érETTérEOTOKHNENKeINjKOeLNL|KqT
LRr F LNKEAT Ek nn Jooe N KNI eJi Ny JoehNerl 6N JH 11l
rKanjNgNEérEEKnnjéKNTSNENTKnljr
KNYTTNIJIKkAEENKI N&A]T 8T DRI ET 1 O] K

LT NOKN|] PGGNo61 Rr I & 6] OnEAT LnEeéJ(

Wellounded graduates, key issues affecting society and
pcgncar Or mOml cyYUOn _prgasj _pOamlrec
and mting to target audiences with respect to objectives; being accou
opinions, a leader or a member of a team and work as a team to com
reseaHdshsed solution or guidelines to manage titfukeandsukedeotual as:
of both positive and negative impacts of the key issues in order to happ
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LLES O LNk] NENKEHOIij NI Neel j 61 T GBEIrs
LATH 100 Art of Using Thai Language in Communication 3 (25)
| NGNT reed ndn
Prerequisite none
LNKk] NENK@EgOi Nl Neel ] Ol AE| NEN
eBhDr F ENKLRrFLNKehoel] nNET OET 6 E¢
The Art of using the Thai language and of speaking, lister
skills for accurate and appropriate communication

LLY$T NI NFSEEK] KNAAT O T GBH
LAEN 103 English Level 1 R25)
| NgNi7 reedJndn
Prerequisite none

66 KELKONE® | NEKAQOOK Né SNL I
nl NT | KNeSNIi AT &l knE] HN&él EENKY OK"
I €l NJ OE N KESNEK:IJ B BBl 1 KKIN Al réT ] T KARBGE] [ eNdJ @ S
I T N

—~ —C o

|

English structure, grammar, and vocabulary in the context
integration of listening, speaking, reading, and writing skills; neditiggliste
for the gist, pronunciation, and classroom communication
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LLg$t NI NFSEEK| KNhAT O T B
LAEN 104 English Level 2 R25)
| NgNT Acedndn
Prerequisite none
LA TAAGLNSENK #E Q@O k NENK EQJ ©ij NI N
SNYTINI LIJIngT NGEI LT D

~

nJJnPIOENKT

—_— m(
|T|(

K1
n N

Vocabulary, expressions, grammar, and contextualized ¢
communicative skills in small groups; simulations in various situations;
level; and reading and listening from various sources

LLE$T NI NFATEEK]I KNRAT O T8
LAEN 105 English Level 3 AR25)
| NgNT Acedndn
Prerequisite none
EkjniT1QlAr LSNenGE TAE| NEN
| NT ] KNESNI AT OOk NENKd3&n] T KNhAT
> SNLA1 T qOsT ol ij NI BEREENENENEPOEN{
Essential strategies for four language skills: reading an
sources, speaking in everyday use and writing at a paragraph and-skidis
l.e., grammanunciation, and vocabulary; focusing on English in every

pc _bgleO | bOgggscqgOclf | agleOqr s

D @
¢

t1
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LLg$t¢ ijNI NFEEEK] KNhAT O T &
LAEN6LO  English Lével (R25)
| NG NT eJndn
Prerequisite none
T OKANENKIT AE] NijNI NFAEEKI| 6h]j

~

| NG NENKOS 1 Dr I el NIbocsenN el Gxi N ekKNRhdl i Ryl M
ENKEREK& KKj Q] Ok NLnT T K1 &1 Qé&NE BIoKH .
|+ E1OREI ThArgnd gl OENKI SNOLT I Ok NE
T KKANT n EKJOT ARET ARKI JTTnORHE B NKKNTH BT

Integrating four English skills by practicing reading ni
commentaries, and academic texts, for comprehension and critical tt
dmasqggl eOml Or f ¢ Og q glstenn@ro news, lécargd, a
via multimedia and the Internet; making conversations in various situa
public, giving oral presentations and making simulations; writing essay:
and ferences; practiciagillsubuch as grammar, pronunciation, and v
appropriate contexts

LLE$ NI NFAEEK! 01 DrF ENKLDy 1(Ts)
LAEN710 Professional English for Business Communicat 3 (B6)
| NG NT ceIJndn
Prerequisite none

Il AEl NENKLRr FLNKijNI NFAEEKI o
NKIT SNO LBITIed aN-e JENKKI ONeEKTEnNK ENNEEE NK @ ©N O
e

ON Ee& EIGHNK 1B dT INNEEN K RKEEDINGGH FKNHh n7 L NE K
Professional English skills for communicating in business; \

and reports; business negotiation techniques; communications and dis

Oc¢ [T
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knowledge and comprehension in the internationakigusitesskaairadizsng
and ethics

LLEg NI NFAEEK] LSNIKAT ENKI 1(Ts1)
LAEN 108 English for Conducting Surveys 3 (D6)
| NG NT eIJndn
Prerequisite none

'K AEENKI DRT gNT & ENKT SNESKK
6] RTTnJ

Basic principles in conducting surveys; communicative En
surveys; collaboratively conducting surveys

LLE$ @ ij NI NFAEEK] 61 Dy b T AE] NE 1(Ts1)
LAEN. 7 English for Digital Communication Skills 3 (B6)
| NgNT cIJndn
Prerequisite none

Il "El NijNI NFAEEK|I 6 NET OKHANEN

ENKINhInILDrILNKOKNENKKn©UiNSN®k
el NJoegoeNEe Ok NENK E§ 6L NAUETH NENGT TATKAO |
ENKED[ILNKOEgGInE!NENKoKnITélnr
LN RNERKNI GF KNhAT JT NI NTJ Nknj ceh©
Integrated communicative language skills, i.e. speaking, lis
and knowledge necessary for the effective intercultural communicatior
digital technology in the globalized world; introdeindeaddsaippilyang digit:

the digital citizenship, and the 21st centwspaiikiagcintgidls; demonstrati

tt

Nh A Tg D kNO@EdED O e H NI NTJ NLNL
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in using, selecting, evaluating and creating the digital content in vaega
communication in English

t ¥
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FKNT | NigeeEl E k6 FEBW DIN®@ | ENT
-1 A ELn ENNEMBdrpBy®K o) ilderRaed ebedi GidTRrgkC
T kAELOT KE @nt&ﬂ’dulfur@[l’&@ﬁalaahﬂlw&ré’r&(&ériitﬁt%mE
gFrg 6d rj JELNN JON K T linfercultyraR& Gdolgl Awsrg@essitEracy n .

T ndl k4 G BB

E kMyUr.ifeacy

LLETO 1 nT 1T JHAKLNE]I NO & B ¢
LALA5 6 Phutthamonthon Studies 0(R04)
| NgNT oJndn

Prerequisite none

] KNomhHfT KKJOENKOI 1] @i DRI

Ol Il éeNhOKNT K| gnlTnrLSNenGE&l E
T ONTIQ LTK]
Concepts and theoretical notions in the study of a comir

development in Salaya districts, local tradition, culture, and medicine; e

E kHgaith Lideracy

jESs ® LJInl et KE gnl NI ] KNé SNI S & ¢
PYGE. / Herbshaily Life 0(R04)
| NgNT oJndn

Prerequisite none

g N
] K
j K

'k NnEI KEI LNLT KQOT DRIFET 61 OF NI

~

I O NELNJNG] KNESNT ONT Oj 1 67T KNHOO
NTijjnHAQL &l NIt ENELJINnT cet KOOk Nj N
NTijnHAQLJINT oot KF] n NEEnN Nj

tt
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Basic principles of pharmaceutical botany, herbal food and «

herbal medicines used in the proaayahdattmmon herbal products in d
herbal drugs and health supplements; preparations of some herbal forn

IEISIt KAKNLGI DrlLnéij Ni S&E
SPGE 161 Social Dance for Health o(12:3)
| NGNT oJndn
Prerequisite none
KAKNLOI RrlLnéijNIi O6&T el NEI &
T ONOGNNOGNNOGNNOEGET NENJNK] NT OOk
Social Dance for health; Attitude in training practice basic sk
Rumba, Ch&8harules and regulations safety

IE LSt OF 6 KT NES I Dr b Ln&ij NI SEET
SPGR16 Aerobic for Health 0Q123)
| NgNT oJndn
Prerequisite none
ENKST o1 6F 6 KT NEOT T INT KgNT O n
Standard aerobic dancing;ippmesality; safety

E kSgignde@nd Environmental Literac

| TET ©OLT nEEAT ENKE&J NJ 1 Al 1 nQ 5 B
SCGE 280 Enjoyable Plant Propagation 0(R04)
| NgNT oJndn

<N h nig D KN@EBIED O e H NI NTJ NLNL
SOk NELOT KIi NTJ NLNLTKY AHANT O yaNnil NgmWd e D i
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Prerequisite none
] KNG6] g1 el EIENK@K WG K MiT [T Tn BN K
&7 NJ 1 Al i r]C]]Enl 1 DGOT Nk NI NhOENKI N&
Benefits of plant propagation; theories and procedures, suite
group problem solumsgry for newly propagated plants, applications

LISEDT I ATEKKJIJSI DrFLNr EOI hk S B& !
SHSS7 1 Innovation for Better Environment 00R04)
| NgNT oJndn

Prerequisite none

ENKOLI EINj k] KNOAEG KT B EEG }
L Nr EOIl hkoelJTnr ] KNEGE 66Tl RI T Ar il 6«
TNEENKENhRhLIANKEFELNEEIJOOBLK|] gENE& (
ENKeeJ NI KROSBENEE E6k EOENKL KONEE€
EnY OT 1T éeNRENKI ART NF]J nNE] Aar E]j NnT O&ér
IThkl EeNRhOF I EOT T OFOH Gk IEIT rH K iSENIT N LN (E
I KONEENKKAT KOB6 Gi NNTT OOk N|] KNLT EN

Humans areusweg the natural resources of the planet and c
crisis. Widespread worse situation in the world such as waste, global v
of socatonon@nvironment imbalances, according to tfited dvetm.oD e
vital roots was people lacked the world phenomenal realness pe
understanding of natural resources efficient use with sustainable d

Ts

T NLN
eéIOKnELOI KIi NTJ7 NLNLT KT ARANT oL NaNeil Mg WD & I

L
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nurturing the environment. Learningghiesgrttanki doing process witt
innovation for environment in daily life generate individual point of vie
help better environment

i IBS OS6eJAEATI NTAGAI NT ] ne @& &8t
SCGE 110 Chemistry and Modern Lifestyle 2 (D4)
| NgGNT oJndn
Prerequisite none
| NT ] NLNLT KQélrEFININKOj kK NT ij A
Ok NLNr ET IO AthnGk NAOKkNI | kN6 J I KQ|C
Food science; herbal products and natural extracts; cosm
food; fibre and textiles; smart materials and polymer; environment; pres

| IGSS LNLT KQENKT SNI NI NK6J 0 K T&st
SCGE 111 Molecular Gastronomy 3 (B6)
| NgNT oJndn
Prerequisite none
el NJ] kI hijAn] Gl F NI NKOWHLNEL Q]
I n] EKAQE éKnl LJn] & JnOF NIT NKENELA
Food safety; the physics and chemistry of tfookticmal ot
techniques and equipment in the modernist cuisine; food from animals i

“tIB8STel NJ| NOHRANENKENHhENKEI E § B& ¢
***SCGE 1. Chemi&fety and Management 2 (D4)
| NgNT oJndn

<N h nig D KN@EBIED O e H NI NTJ NLNL
SOk NELOT KIi NTJ NLNLTKY AHANT O yaNnil NgmWd e D i
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Prerequisite none
' K AEENKOKNT k| g o6jEET B A TATT K I
LNKOOTEPDENKEBENAT T nlFATT KN] OENKeEén i
FAT T KN] OKNENKKKEMNKR®ONAT] N EEmMO§ &N
Basic principles and theory concerning hazardous substa
hazard risk, hazard of chemicals, classification of hazardous subst
substancesardams substance transportation, hazardous waste treai

management, accident suspension, hazardous substance act and relat

E kimencdlt@ral & Global Awareness Literacy
FOHBFAT T EKKAIKNG ONNENKO&EA] T 01 T&st

LAEN 136 Reading and Writing English for Communicat 3(B06)
| NGNT AoeJndn
Prerequisite none

E NIK® 1N E N K 5T8IGE JOT EGI KU TijN | BKNK HOO]

~ A A A

d@ i NJE@ENENKK] IN¢ KN NIENWN B -NNKG O @i EIINE OF
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Reading and writing of different contexts: discussion
interpreta@ml analysis, lectures, academic texts, news, and reports

LL3HIO ENKISNOLIIj KENI O] RIT jj 5 B
LAEN 222  Effective Presentations in English 0(R04)
| NgNT A oeJndn
Prerequisite none
ENKI SNOLTFj kKENI Gl LN&NI NgNT
NEgnhoel GjINf W INESE) OENENKKSNN L
LTI OOk NT AnE]l NENKI Nénj Gnr Egnl j
Npcgclr rgml OgigjjgOgl Or f «
English; clear delivery of thmteressigeand effective language use; lan
description; presentation strategies and researdbrsfilesaemhgncing life

LLEF O ijNINFAEEK| 31 DrkLnrkL & &
LAEN 223  Situati®ased Commuricagligh 0(R04)
| NgGNT A oeJndn

T
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Prerequisite none

E NEK It B ONEENNKKE 1O O N R K K g1 @&lj LT TNENIC
El gnl NT ] KN&SNI nl Ok N @Y E oNreaNy KGN |1 E
| IKIDA@IED, n E | N G NEENEREOESRNPILA | I K Nk LERNIT TodhijeN |

Practicing listening, speaking, reading, and writing skill rels
iroth the daily life and inl&@lderd$ studies; writiagdkitleparing stukmits
conducting presentations fluently and efficiently

LL§tD THRE| NOKNST el NeENKInQN TG&
LAEN 265  Critical English Reading Skills and Strategies 3(B06)
| NgNT A oelJndn

Prerequisite none

~ -

ENKTTTITTAE|l NENKFNnNTTAr ch
KNIInNEInEINENKInNIOENKoéﬁ]TéKM
| ATTn] KNLEéeQOseT T NKJ # qiOENKROS NEOL

el NJeNnholr RT e Ej Oesénjl

A revision of essential reading skills covered in English
skimming, scanning, reading for main ideas and specific information; tr
andcdti j Or f gl i gl eOqgigjjg90aj qgqqgdwil
a basis for choice of language and content; understanding tone and pe
bias

T

T NL
eéIOKnELOI KIi NTJ7 NLNLT KT ARANT OL NaNeil M@ WD &

N
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LJSNTO e KK] NT KKHI NgGNJgn i S Bk ¢
SHH153 Professional Code of Ethics 2 (D4)
| NGNT oJndn

Prerequisite none

el NJI INj] Ok N&l 7687 &8FE&KNJ L NI
el NI INj] Ok NI Eéeq] KNEh§ENEI BIBEND 1 KK
| NgNgn1 T anroEfrji e©FrEEATT AELNE] NC

Meanings and scope of professional ethics; meanings of et
meanings and components omanafigssimsophical concepts and theories
ethics; ethics and code of ethics related to students; and religious doctr
professional contexts

LIST® 1 ki ATEFEEKknNIOkNENKT § & Gt
SHHU 161 Group Dynanit§ eamwork 2 (D4)
| NgNT oJndn
Prerequisite none
el NJIJINjeérEI kIl nTEkngnJOT KKJ
I SNENT 6] RT TnJOijNI Nj Ol SNEknnJ OEN
Meaning of group dynamics; nature, types of group and
development; teamwork; group leadership; group communication; mana

ethics and manners
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E kFimande@nd Management Literacy
LISTD I AEENKT KNRLSNIKATT nKE & &
SHED 133 Marketeer for a Small Business 2 (D4)
| NGNT oJndn
Prerequisite none

el NIJKO®e1 DRI gNIT Ok NT k| GAl nr o
,@@elin|EKKJENKoKnJTKoehele

~ ~

KN
NeEENKIFEOTTTI AT EKKJLNT é©NOK
N
E

81 NhOKREOIFEeQN&KINEE NKEd ERIKO
KKIJENKéNAT T ETArdolr INNLIOOKNE
Basic knowledge and principles of marketing and small bu:
of business plan dedra@alfy with innovations; information retsdoaltb@de
media; techniques for innovation design of products and services; T
advertising; development of small business prototype; elements of
leadership; Emotional Intelligence;gostiaradisrdmal wellness; forms of Gi

LJE2D ENKT ARLNT E8T NEENKT KNI & O ¢
SHSS 123 Decision Making in Management for Entrepren 2 (D4)
Age

| NgNT oJndn
Prerequisite none

Tt
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T ndl k4 G BB

el NIJKOBeéel NJoeoNEeoERnrjlI EAT
OKNENKOG| knrj Il O] kEEG LAEEJE jneéehN
i O6) KNEFT ENKOéIl NJ Gk NhKKKOeSS NEEEh NNKe aN|
EKHALNE|I NENKT ARLNI &1 NEENKT KNI N
ANENT AkKkOEKN]TKKIT NEENKT KNI NKé& I Ej
TNKENEg

Knowledge and understanding about decision makir
entrepreneurship in the Digital Age; trends and changes of society |
techniques for decision making in management; time managementfoy fe
clrpcnpclcspgq9O0Onpm jckqO | bOm  qr
making in the Digital Age, related laws for entrepreneurship in the Digital
of entrepreneurs in the Didiahtte@ameurship designs in the Digital Age

HIBSS 6éekRhkNT &l ENKOKNr Joj | SBst)

(*SCGE 112 The Secret Sauce to Become an Entrepreneu 2 (DD

| NgNT foed nJn

Prerequisite none
GkEEIETBKRNEDENKIT ROT Dél NJ

L NT 1T NYT AT KOEglr IN]J T RroEnrji el EEAT
The world of future business; design thinking process; busil

search; laws related to business; finance

T
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T n( k-E Gl BRrEaNE
| T8SHO OékeéeOknl T(@x+)
SCMA & Calculus 3 (B6)
| NgNT cIJndn
Prerequisit¢ none

K NI NT Oij NI NT n I &TImyri inH O TAN] - NEJIIGPr
UJPEEQ§NHT 6k EgNRESNKAEOWPEEQ§AHT T Kn
FT n1 Al 17 Q6 hjj 4 TKANN BNG 6ON H InTi il A 1a]HGFO@NMNKT )
J 1T @] NI npt AT T QOKk NENKT N|] KN1 AT T KJONH
OKNFTnEKIJFTATT QOWPEEQ§AT &F ET k NJ T
FTni AT T QKI JOk NIFTn1 AT T QKI J

Limits; continuity; definition and properties of derivatives;
functions, logarithmic functions, exponential functions, trigonometric fu
functions, hyperbolic functions and inverse hypepciic diffiecgatiatiorgria
derivatives; differentials; applications of differentiation; indeterminate
antiderivatives and integration; techniques of integration; improper integ
irfinite sequences and series; functions of several variables; limits and c
variables; partial derivatives; total differentials and total derivatives

Tt
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| TSEHO LIENKSOGNEFT ni1 AT T QLNJ A T(@x+)
SCMA616 Ordinary Differential Equations 3 (B6)
| NG NT ceIJndn
Prerequisit¢ none

ENKOT NT SNLIENKSGNEFT nt AT 1 QL

Ol AT hATTTHIEQERNENEN]T nkEh QL J6 § K
gNEO LSOl I AT hni LOEOKNTTLIJENKGSGGNEDS
An ntroduction to ordinary differential equations; linear fi
equations; nonlinear first ordeeqlitieargjapplications of fist order equatic
linear equations; applications of second order equations; higher order lir

equations; matrices; determinants

Oc¢ O«
r—=
— (

BxknnJi NgNoeJn

[ TédDo6edST Ari el T(T54)
SCCH 103 General Chemistry | 3 (B6)
| NgNT cIJndn
Prerequisite none
] KNINABLNKLELAJTI AT T QO6eéKEL KONE
F NT T KAnj] qOod@Jnl NIl 6ekn] KAQOdeJnlL Nr EC
Stoichiometry; atomic structutmrchegitbalory; representative ¢
metal elements; organic chemistry; nuclear chemistry; environmental che

Nh A Tg D kNO@EdED O e H NI NTJ NLNL
) &SFOK A EL OF KIi NTJ NLNLT KT ARANT OL NaNeil Mg WD & I i
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| TegdtO 6eJsT nr il ce T(I%)
SCCH 104 General Chemistry Il 3 (B6)
| NGNT ceIJndn
Prerequisit¢ none
AT 1T KLNLT KQOoeJnoékl LNLET KAQ
Chemical thermodynamics; chemical kinetics; chemical equ
electrochemistry; gas, liquid, and solid

| TP O ) GNT nT NENKSeJnl nr S &
SCCH10 General Chemistry Laboratory | @’
| NgNT ceIJndn
Prerequisite none
5T éT NeTrrice ITNEBEIRODRNESK
P Noe KNI gL NKFNT T Kinj qOENK
KT O& I E OFNRKIOOK TNIERNI KN ESNNK LI ITEr6 1 L5 N KE
General techniques in chemistry and exjierifeeniseseiatge
chemistry: thermochemistry; chemical kinetics; electrochemistry; synt
synthesis of inorganic compound; quantitihse aeabtss, acdititration; sol
molecular modeling; gp@mtiomunication skills in chemistry; practicing tear
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| THYd O | GNT AT BENKI Kk AE§AI | NI S&¥F%S
SCBI 102 Biology Laboratory | | @’

| NgNT ceIJndn

Prerequisit¢ none
ENKE§OEKk Ol Eénk ERNKI @O & iR §

ENKOT n EGGN ik rafOn rthl MianTLKNAIN 1§NTE @ BN INKETK R
Microscogsll structure and function, movement of molecule:

tissue; cell division, genetics and population genetics, ecology, and beh:

| TYdtO ) GNT AT NENKIkAEgAnI | NI S Ol& ¢
SCBI210  Biology Laboratory II | @&
| NgNT oeIJndn
Prerequisit¢ none
el NJIT kKNEIkNj &l ELNraEOMRY GO G
OGKKQLNT I ATTNnAQOOKkNOENKGEKNGEI ETn
The idersity mbnerprotest, fungi, plants and animals, gar
embryo development; the nervous system and sensory system, the resg

[ T3 © gni I ST]NTAri cel R X
SCBI 121 General Biology | 2 (D4)
| NG NT ceIJndn
Prerequisite none
el NJT kK NET kKNj 8FEeNKQ? FT FNTFJ
EAhKSNhNANT &1 EOGGKKQOENKI Nj & Gl KNh n
41K

ENKLNE|I Néei NJIEXJIA INiT ayd gON ENioN LA ANIT N B
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RfcOa_p ml O | bOrfcOkmjcas,j
gwg® ck@Qmpe | gx _rgml OmdOr f cOacjj *
tothea m| acctnmj GmdgOnl * Onf wj mecl wO_| b Oqg\

T nd k4 Gl BREANE

| T30 gnl I NTJ NI Arl o) T(I%)
SCBI 122 General Biology Il 3 (Bb)
| NgNT cIJndn
Prerequisit¢ none

el NJI Kk NET' Kk NJ T NEgnl ijNi &l ELNy
SNENeOEE LEn INgTOENENI I Kk NET Kk NJ T NE
NT 7 1o Gig I BN nTN Eq]

Biological diversity of life, planhmlierseiy apld functions, anin
forms and functions of animal organs and the organ systems

n

(e}

I
K

BxknnJi NGgNUDLNEL Q]

| TETH JhE NEL Q] T(>4)
SCPY 157 Physics | 3 (BH)
| NgNT cIJndn
Prerequisite none

KT LNLT KQOKNI KLNLTKQeélEIFTni
oekNDr I k LABDKAOINITINMOERESEKREOOLIT AT I
8l Ecel kKOFn#HEIT KLNLT KQOéknNDr T Ok NT ALl
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o

Kinematsdynamicspafticles, work and energy, momentur
system of particles, rotation motions, dynamics of rigid bodies, elastic p
motion, Fluid mechanics, thermodynamics, waves and optics
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| TRTO Vi NEL q T>t)
SCPY15 Physics Il 3 (B6)
| NG NT ceIJndn
Prerequisit¢ none
et NOkNOJno6l k REOI Ee KeelJIJt NEK
EKLNLTKQel FrTTAJOUNLNEL Al NTFJOUhL
Electricity and magnetism, Dé€ircintsjtslesComagnetic field, thec
guantum mechanics, atomic physics, nuclear physics
[ TP0S | GNT AT NENKWDHRLNEL QST DRI § I8
SCPY 191 Introductory Physics Laboratory | @’
| NGNT | TRTEKDFOKA] T 1 KeFJEAI
Prerequisite SCPY 157 (or in parallel)
ENKTI hkl EKNhAT 81 N R TEGREKESL B i
Introductory level experiments in some topics in SCPY 157 Ph

t 1



e HNI

X

HOIJI nl NGNO GI NNO
S, I SNPONNhRONT T AEenT
BknpnJi NgNoeJn
S T&FECT AE] NLSNenGLSNIKAT T n 3@G-st)
*SCCH 20 Essential Skills for-&nhemist 2 (D4)
| NgNT ceIJndn
Prerequisit¢ none
I AE|l NL S geh rO®LES) NOTEKNKTE ISINEDT éEd m T
EFEOLRA]T NEOEIJROENKI NoéeKNNTI gé&el J(
LNRr FLNKOKkNENKT SNOLT FT NEIT NT J NLNLT
Essential skills for chemisttha@othsdifigation of hazardous,

chemical safety and waste n@dragEaletdta analysis and data handling,
searching and reading, scientific communicatioatomsimierpersonal re

 T&IJCLS| EGTKLGEE] | OOKNOL 8 | Tdrs+)
**SCCH 20 Spectroscopy and speotrometry 3 (B6)
| NgNT | T&8T

Prerequisite SCCH 223
FAT T KENKN] NKNI'I nNEeéekDr 1 O&n

KNIJNT LS) EST KLGE] | Ol Kk AEENKOJLLOG] |
oééTTG@OoeKDrIEJnlluEL 6] E6G61 KL 6 E|
| N6 e KNNI o'l knNT iR

Theutlear magnetic resonance of hydrogen, carbon, and c
magnetic resomlaaoerpretation of nucletc mesgmancettedgplication of nt
magnetic resonance to solvéhpitoddeynst modern nuclear nuaametec res

K , NT J NL
SOk NELOT KI NTJ NLNLT KY AHANT OL il NagWd e

N L
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Lnx

[T n( k4 GE BReaNE

( T899 06eJnd NO6eKNNI QO Tast)
*SCCH 211 Analytical Chemistry | 3 (®6)
| NgNT 1 1T&F10
Prerequisite SCCH 104
KNj I NGNIT ns®Belr EGKnj T 1 KeFrJEAT Ol T e

Caequisite SCCH 2
' KAEENKI N6eKNNI Qi NEdeJil nk

0ekNrl 1T 0eil NIJOINnTj]SNOei NJosT Aarj EO
| N6 e KNNT KB QRNEOKNG NFOT J el K dF NNERENS
EFEGJOKENKkOT T WkOIIl 6KLOGI LQOENKH
01T éT NeENK] KNoJNTENEhOSNBeE &I KB N8 K

The undmental knowleddlee ohemical analysis both qual
guantitative; concentration calculations, error, accuracy, precision, sta
chemical equilibria, electrolyte, and buffer solution; qubetitation anstlyse
thecalibration method; molecular absorption specivositdey rmoldeuldl/ e
spectrometry, fluorescence; atomic absorption spectrometry; atom
techniquethamethod validation of acladytitsdry, thidetection limit in the que
analysis

t T
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Lnx

[T nl k€ Gl BhRENE
| T2SPD | gNT AT NENKSdéeJnl NGéeKNNT C SEM

SCCH 217 Analytical Chemistry l@boratory 1 (Bt)
| NgNT |1 T&g10
Prerequisite SCCH 104
KNj I NGNI nSIS8F E6Knj T 1 KerFrJEnl Ol 1T éJ

Caequisite SCICH 2
' K AEENKOT DRI ET ®TInRONBHOGIITEIO BNND

| N6 é KNNE NI NNar el ENNNKT o] 559 NKH JOK NI NH S h ] |
6) BITEEKRENK] KN nETQEgeél EoT nj KOk N
TARNOWE KOk NénNeél NJé&nTi nllo I KQ

Elementary skills in analyticalcherhiste/of glagsasaretatistics
guantitative analysis; titration methods; quantitative analysis based
potentiometric method by pH measurements; application of Beers la
measuremertisaration spectrum; preparation of buffer solution and buffe|

tt
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[T n( k4 GE BRRaNE

[

1 T23dPo6eJs NT T KAj q T(%4)
*SCCH 223 Organic Chemistry | 3 (B6)
| NgGNT | 18g1t0

Prerequisite SCCH 104
ENKOKA]T EGRr FLNKEFENTTKA] Ql Aar d

~

Tkl gnoKeGOT T Gaoeéei NJo] RT I N6 KJINT NE
& E] GNENKN] NO| GN ENEKNK ENEERNGKEOEK A GO B
OTTTAarneilji NI éleli b betkkCapGROINONEIK @ &N N B
& OENK 6t oeOned@@adgeHN @ d | AdENER &ERee N 8] NGKIEHN +
ol F KGQOOk NI N1 | EceGh q

Nomenclature of polyfunctional organic compounds; molecul
resonance theory; aromaticity; stereochemistry; reactivity; organic tra
nucleophilic substitution reactiontiandregdetiora of alkyl halides; compet
nucleophilic substitution reaction and elimination reaction of alkyl halid
alkynes from elimination reaction of alkyl halides; properties of alkenes
of alkenes and alkynes; reactions of alcohol, ether and epoxide

A NNAGNITDPNENKI KAT I Kn E
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Lnx

[T n( k4 GE BRRaNE

| T2dt0O 6eJBI NI T Knj q T(s4)
SCCH 224 Organic Chemistry Il 3 (B6)
| NGNT [ T2dD
Prerequisite SCCH 223

ENKO)] knrj I R KE dahlaxkBpEE KGN BN
éNKQTITNKOO[GNENKNINENKOITInreIE
] GNENKN] NENEBRKE N K 85 o SEAEKE 1L Na<apiei 6 J
| GNENKN] NENKOT T T AarneijlINokedT Keeld
tﬁEéeKNNlmLNKlKNEI|éhK®éﬁNKq@E§&

Organic transformations and reactianciodoigamsicisophilic
reaction of carbonyl compolaagdilic substitution reaction of carboxylic a
reactions of aafmnjoaddition tongmated compounds; chemistry of
carbohydrates, lipids andgxttgphdic substitution reaction of aromatidtey
synthesis of simple organigsyrdleesiesf polymers; radical reactions;anhas

| T&TPS kI LNLTKQ6eJno 5 B
SCCHL23 Chemical Kinetics 2 (D4)
| NgNT I T&g10

Prerequisite SCCH 104
TYTITIrKkAEENKSEF E&KTLNLT KQd é
TkFrheél | PeenjlnrlnEj k EKNIFAT rKINFEANIKK
FAT KNOT k|l gnoEnr ] | ENIE N K BKNNAE) NGKNSEENNKh
FnT hAT LI EOENKLNE| NEkeE|] GNENKNJ] N
| t ETAEl NENKLRr FLNKeéel NIJKOOSI NEoéJdn
An introductory ovefrgleemical ki@etiteg to provide basic unc
about chemical reactions, as well as important factors that influence tr



< , e H NI NTJ NL
SOk NELOT KI NTJ NLNLT KY AHANT OL il NagWd e

concepts of reaction rate, rate law, theories about reaction rate, elxsatix
rates, fiostler rate law, sex@rdate law, study of reaction mechanics usir
kinetics, collision theory, andtatangigopyacticing communication skills
chemistry; practicing to act responsibly

cC
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[

[T nd k4 GE BRRaNE

| T&Ps 6edJnel FT1TTnJ 5 B
SCCH23 Quantum Chemistry 2 (D4)
[ NgNT 1 T&g10

Prerequisite SCCH 104

61 Nr I & 6&é Niuidg@HSN GINR JHGIMNII MBRK TN
I DRT gNT T NE| KNI ATNLNLTKQé&l ET K| gnce
FTnijNe@&l Eknl EOT Al OEIl nEEI AL NKQJ |
ek 6hKoeTl 0&d & BiO§IINIRENKE MK K KT REHHEE ¢
LRrFLNKéel NIJKOGT NEceJndgNEWDLNELQ

Thedsic knowledpsamum chemistry; historical background ¢
properties of particles and waves, wave mechanics and apphd¢haqetiol
a box, the harmonic oscillator and vibrational spectroscopy, thepeagtdosute
and the hydrogen atom; approximation methods anantregteajmolicatiom:
covered in the last period of pnacticurgesommunication skills in physical ¢

to act responsibly

[ T2T7® ) GNT AT NENKSeJndgNEDHRLN SES
SCCH 239 Physical Chemistry Laboratory 1 (63#)
| NgNT 1 T&7S
Prerequisite SCCHL23
ENKI hklF EGERrj I Ent I nHElI1 kLNLI
ENKIi nhénHDOIT AT NT NEENJ ijNI T nNEf
Experimeptated to thermodynamics and kinetics, spectrosce
solar cell and measurements of physical properties

cC
UX



A

<N h nig D KN@EBIED O e H NI NTJ NLNL

[

T nd k-4 GH BhrEENE
| T 006eJnSd I NI'T Kij Qo T>t)
SCCH 241 Inorganic Chemistry | 3 (Do)
| NGNT eIJndn
Prerequisit¢ none
FFKAT NT Ak 6 @NOEFINGTNT JKI Gikr K Kkl AT
T NT n Ok &N B6id sid B kO K i Tn G GROT LE; ENEGIRga
KNEOKNElIEG&GkI NOT KI GNgnl

Atomic orbitals at the higher levels, symmetry and group
molecular orbital theory and valencekidatigsheocyion reactiodsse chemi
crystalline salasnistryr@in group elements and transition metals

I TES®o6eJnd NGeKNNI q T(Is)
*SCCH 311 Analytical Chelnistry | 3 (B6)
| NgNT 1 T23®

Prerequisite SCCH 211

K AEENKI DRT g NT O l'oelhlF ENNKesINiRO d
TKRNOBI k6T JoJT KAROBT éT NEENKO] ELNK
el T 66 KING6T EKNII O61 é ENKE KKG N&EE K
oéKnNr FNErJapit Tl FEFNiKN BN G @ K N

Basic principles, advancecpalysigled analytical instrumen
electrochemistry, conductometry, potentiometry, voltammetry, separatio
techniques, liquid chromatography, gas chrohratogtagtaphynthermal

electrophoresis teciympdjeations of instrument tetiresigingdairmnalysis

SOk NELOT KIi NTJ NLNLTKY AHANT O yaNnil NgmWd e D i
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Lnx

[T ndl k4 G BREANY

F TEPID| GNTnBRNENKEKRO e ENBRE Q S (&)
*SCCH 317 Instrumental A@elpsisitory 2 062)
| NGNT I TES®

Prerequisite SCCH 311

ENKEJO6eKNrFEJNIT NELOS)] EGT K
OhExk BEINKIOEF k NEEKNK Eg 0& ¢:KDe U R4 N NDNDEIC
SNeelJJt NOST éT NéeT NE6T kO J 6 J& KKMIDISG
NKI NoéeKNNI gqéhj] ENKE§ Ol kn EE N KEgaR g

Spectrophotomatstruments:-vikible, infrared, fluorescenc
absorption, atomic emission, electrochemical instruments: poten
voltammetry; chromatographic instruments: gas chromatography and

scattering mdihsdd on turbidimetry; data handling using MS Excel

h
I

~

E

[ TBS® | GNT AT NENKSEeJAINTITKA] 369
SCCH 329 Organic Laboratory 2 062)
| NGgNT I T8§00
Prerequisite SCCHL22

ENKT hklF ESQERT THEBEBNRKEL & B6 & K

| GNENKN] NE& §K & NG BINAKKIE M i 18 ik @16 THPoIN
ENKE&Nn® GKENEKND NI KEGHNSHOh-§T ok GAIRANMKIIOER MK
T KKBIGNTMNEST éT NEENKO] ELNKOKk NENKI N

Experiments concerning syntheses and reactions in orgar
substitution, nucleophilic addition, elimination reaction, electrophil
rearrangement, oxidation and redurditahyzexzysaetions; including the <
identification of the products; separation of natural products, classificati

cC
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T n( k€ GH BneN)

| TEDT® LIhnk Ok NOT | KA6J ceh | § Bk
SCCH 331 Equilibria and Thermodynamics 2 (D4)
| NgNT 1 T80

Prerequisite SCCH 104

OT NT SNI KAEENKI NENKHNEKNT i1
EKNT I T ENKNKERONIOKNOGPIKINO ] T 6L OE Nk
L NKk NK NJ T ARET i nENSKNIOK ENToad B [T N6 BNNeKILI 1
OLhEIFFEGnrEéel NIKAT | Nhgl Y

Introduction to chemical proeggtiesiuah, thermodynamicd
thermal processes; phase formation and transformation, dissolution, ar
in pure substances, mixed phases, soluéinds@lectrolyte), and colloidal
practicirayrenunication skills in physical chemistry; practicing to act resg

[ TEEOGeJnd T NTTKA] O T(54)
SCCH Inorganic Chemistry Il 3 (B6)
| NgNT | T&@IXNI O] KnE| Nj 06

Prerequisite SCCH 24 consent of instructo
0eJNGENKKRNKNOEGNDGNEGBB GO K
I AT TNOLSG) ETKAJEFNOKRET KIT NEOEBEN
I NK] KNEFT O0gNEGOIl T 6 kI NE«kNkeH | KGN EONOEN
I NK] KNEFT OGNEGOF T 6kl NFNT T Knj q
Coordination chemistry: formation of transitionnoiehcdato
isomerism, bond theories, electronic spectra, selection rules, types of e
basic principles of organometallic complexes, stability and structures

catalysis using organometallic complexes
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1 1T BtJtO] GNT AT NENKGeJnlk TN SES
*SCCH 34¢ Inorganic Chelnaibtrsatory 1 (634)
| NGNT [ Teg®

Prerequisite SCCH 107
Oi T e SNk EG6J 06k Enk N SOEKKNGENSE] T S
L NK] KNEFT 6gNEGOI T OLNK] KNJ KNEF T 6
Molecularodeling of inorganic compounds, synthesis anc
inorganic complexes, organometallic compounds, metal oxides, inorge

| TRPO® 1 Kk NG6GJI KQoeT DRI ET € T>t)
SCCH 361 Introduction to Polymer 3 (B9
| NgNT 1 128 0O

Prerequisite SCCHL22
ENKST KA Ji FkNdJFKAQOOENKI NL
Kk N6 JIF KAQOOENKhAR O] K1 F k N6JF KOOI n
RPolymer preparation; polymer chasacietresiaf; polymers; |
of polymers; polymer modifications; polymeric materials; polymer proc

| TBO©O | GNT AT NENK1 F kN3 JI SETS
SCCH 368 Introductory Polymer Laboratory 1 (1)
| NGNT | T BI®O
Prerequisite SCCH 361

| NT AENKLAEGEKNNTI Q1 F kN6 J KX
LSNenGeél Ei I k NG J I KNk INERIKD K INN EN |
|+ETﬁE!NENKTSNENTKnlJEnTjOGrDrT

N
J

L
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X

Polymer synthmsifiodology; techniques for polymer mc
determination and chemic@hstracterization; important properties of poly
selection for utilization; practicing communication skills in polymer; pra

(OKNJ I NGNT nr JAENK] KAT | KnE

cC
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T nd k€ Gl ORREANE
| TEeU D LADRENN S(&sE
SCCH 495 Seminar in Chemistry 1 (DR)
| NgNT | T % 3eQs-San FSKTTFSKT SC
Prerequisite SCCH 224 or 311 or 3436dr 331 or

ENKI SNOLTF] NES&] knNOKNIFijNJ] K
FNENK] dj O6h OOk KNj I NgN
QrsbclrqyUOmp_jOnpcqgclr _rgm
topics of their interest, as well as submitting toeirep tetiucetis
| TeUPD 66 KEENKI N&énj 1T NEG € 1)
SCCH 497 Project in Chemistry | 2 (BB
| NgNT [ T % 3eOBFSK FSKOTFSKT SO
Prerequisitt SCCH 224 or 311 or 341 or 331 or 361

ENKI SNG dEK(HEIEElNLﬂ(}IIEétIﬂBdMerﬂIﬁI Eé e N
I NT T Knj gqooed gNIﬂIIJ\thNiIEFErME‘ﬁIpﬁEEB]i
N ]

?20qr s b c | r Uq Op ntgrest ipchegmistny panalytic:
inorganic chemistry, organic chemistry, physical chemistry, polymer cl
related fiekdageshpplication of knowledge to the research methodology

N
J

L
(]
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| TeUtO 6 e KEENKI N&nj 1 NOLI T NE« t €5 %)
SCCH 494 Special Pr@jeChemistry 4 (A24)
| NgNT | T % 3ousHSKn FSKTTFSKT SO
Prerequisite SCCH 224 or 311 or 341 or 331 or 361

L SNT KA TiTRAGERLENNER INIT gkl ANETENDTT K

ENKLNEI|I N] PGI Ni Né& @jhNeKyd Jend ®
ITir] KnEl NOOG 1 Nr I ¢ LE&NEN KKISNIERS INE & |

For studentkerDistinction Program

C _af OqrsbclrygOjc _plgleOrm
rfcOjcarspcpyUgOgsncptgggml *Or mO®

[ TE0® i NT]NT NI TTq@] KNGGNT KA  CFS#s
SCCH 499 Undergraduate Thesis 6 (186)
| NgNT | Tte010

Prerequisite SCCH 494

L SNI KA TITNGERLENNTK INN kI ANETENDT K

ENKENSEKEENKI N&A] T ir nglENJiK
L NoeeNJ i No e KNNT gos e dnl TGNAJTTHNG LARDEDE
FNE&NK] QT fir ] KnE|l NOO

For studentlerDistinction Program

An original ondeftied research project relatesiiocanishygiorga
chemistry, organic chemistry, physical chemistry, or polymer chemistr

student under the guidance of an advisor
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BkngnJi NgNgni oedn

| THESLDO Nl 6eIJndi DRI ET ol T(ds*)
SCBC 203 Basic Biochemistry 3 (B
| NgNT | 19SI@NILQ@ OISOl KORISE

Prerequisite] KNISEITK B 8 SisHO2 I ®ITT & .

SCBI 121 or SCCH 103 or SCCH 104 o

123 &CCH 220 or SCCH 223

6e KEL KONE OkNIIN roONd N @ d TE@HId h
E K NT | TENKOS JT t\NgDI F NkhNLQikeN- EENgKél | 61 JednkJEQ)
el 7T enJ ENKOL h EHFENTI &1 B 10 hénJod: kRE okt B
I SNee] | KN nET g&Eg el NEENKO1 17 q

Structures and functions of four biomolecules, carbohydr
nucleic acid; metabolic processes and regulations of the mdtimnodepa
flow of genetic information and gene regulations, DNA technology, role
physiological systems; some medical applications

| TH2tO0 ] GNT AT NENKGRI deJnd $6TH
SCBC 204 Basic Biochemistry Laboratory 1 (34)
| NgNT | THEFTNF 6KA]T T 1 KOt JE

Prerequisite SCBC 203qmrecequisite

] GNT AT NENKGRINKe h ik I BRI ¢ NI6 G
el NJBDERKEE®oeKinr F EIJBNKDREY NE FFHE |
L NK§ fi|OoNDRIGNIER ke®@ El 67 | T ENKOSJT NT I k N
ElijNeT KK] N O$§ NgNgni oéedni DRT gNIT Ol

8 —
B —
B8t .=
B -
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Basic biochemistry laboratory comprising eight expetimecautt
base solution and buffering system; the use of a basic instrument in an:
of physical and chemical properties of all four biomolecules and the me
the course of Basic Biochemistry (SCBC 203)
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[ T8HO LT NT N&EART O NT §N & b
SCMIB0 Introduction to Statistics 2 (D4)
| NG N7 oeJndn
Prerequisite none

el NJDmNON K|ILRIn J OBNEKNeKNGE EJO
ENKOEEOEEé N NIT @GN &dEE de N KE|RINK]
ENK] KNJIBWHeni @ N KgdRdl &6y NT q)O1 K QL 7

Probability, random variables and probability distril
expectatispecialprobability distributions, descriptive statistics, sar
estimation, interval estimation, hypothesis testing, elementary use «

[ TeHO LIENKSGNEFT nit AT T O R X
SCMA 260 Differential Equations 2 (D4)
| NgNT 1 1880

Prerequisite SCMA616
Tkl gnétELIENKSGNEFT ni AT 1
ENKO] KEKN] K NGOKNT T LIJENKOGNEL T n
Theory of the ordinary défguatibals; series solutions
differential equations; Laplace transforms systems of differential
elementary partial differential equations
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T nd k4 Gl BREANE

41 TBSDI NTJ NLNLELT KQENKI N6 é KN 3@Est)
*SCCH 315 Trends in Analytical Science 2 (DB
| NGNT 1 1ES®O
PrerequisiteSCCH 311

'hil 8OFENKI ART NG Jn &l 6edine
ENKO] EFTnijNeOT T cel kijNjf &I LT NJ Ol
rni eel & | PeéenT Al T AarT nNLT EEOL S
L Nr EOI hkoel JOENKI NESaMMBILET KB NI

Current topics of new developments in analytical ch
analysis basethafiowbased techniquefldfiledractionation and light
techniques; biomedical analysis, biomokroutanmeakgdisnonitoring

science, pestesitue analysis; pharmaceutical analysis

w

A TRIDS6eIAFNIT KA] O T(5+)

*SCCH 323 Organic Chemistry Il 3 (B4

| NgNT rl T23t000

Prerequisite SCCH 224

EgENK[thIEeIE I-KG]hiNIC) L
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inducti@asic pericyclic reactions; and the applications of molec
explanation/prediction of pericyclic reactions
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I TEDDO6eJnr DRT j NIl Ok Nél kKl 3 @>5t)
*SCCH 335 Surface Chemistry and Colloids 2 (DD
[ NgNT 1 T&T8

Prerequisite SCGH1 0O

' K REBEN@G N DK N&N Kk 8¢ EPXEH rHRI] 1]NK
RD RN NT G N K NN @NiN I JOf JT bsdedagancl T R & I
T A] Kd JOREBINETNTKER) KoH KNG TN G oni NFEKE]
NE| A&} EIENBE NE HEN QL N D K KN E
KK

NRD R
0L ]
K
T KKJ g NTaNgENEO HE MjNE BING &J @

Principle$surface, interface, and colloidaofereistnergy/s
tensiorthermodynamics of flafa@ecurve surfaces; determination of
superhydrophobic surface; emulsion polymerization; colloidal sialid)Hs
adsorpt@usorption isotherfase charactermatodicgyifical thin€mgymunica
skillselating knowledge to nature/apelicayda@tidesearch
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I TEeJOENKOE®S] PGI NEI 6é&Jn 3 Gst)
(SCCH)40 Problem Solving in Chemistry 2 (DB
| NgNT 11 T80

Prerequisite SCCH 224
T 1T® BKENOKk NE N KEBgMiaIETeE §PHG O BN K

EKNT [ d el N Ok NoT eé81 6k Al fr dn
OE ©] PGI NT NE oK ROl fPE|II NIT MNrE®D I ]l @ €
NNLT EEEI ERKOFEOHN PCSENE bedno

Introductitogic and reasoning, problem identification, prob
through scientific methods, research methodedtbgw|dgplsoamoblem ¢
chemisf@ye application of chemical knowledge to solve problems in cher

chemistry, case studies related to problem solving in chemistry, and

solving in chemistry

o Ted TT Ni déexknj] KAOIEST T NES k  3Est)

*SCCH 40: Advanced NMR Spectroscopy 2 (DD

| NgNT i T&IDONI O] KnE| Nj O6L |

Prerequisite SCCH @r Gonsent of instructor

I NI 6éknj KQOJ ES ITGkNNEONK G- GATNTrQA3

OTAIBANOENKO|] Kj kT NIl 6éexknj KAQOJE®S

©] PGI NOT k|l gnl nrdoEnrji eerEEAT TN
Nuclear magnetic resonance of hydrogeheicatbors; &l nuc

magnetic resonance; interpretation of nuclear magnetic resonance de

magnetic resonance to solve prielslesteathémtbdern nuclear magnetic re:

I'I'I< G‘)c
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(1 Tteg) CENK GEkKNN\N 6l KNEG € J il $Est)
(*SCCH 40« Storytelling in Chemistry 2 (DB
| NgNT 1eindn
Prerequisite none
ENKInNI OENKOEénj I OPKkPNENK G1K
| KNI AT NLNLT KOsl T nENKHQLSNéAGOE
Readingiting, addrytelling chemistry from past, present
including history, timelines, discovery in chemistghemdtyritgngsorar

| TeSO Irnl 61 NSLI T NEseJnl N SEst)
SCCH 412 Special Topics in Analytical Chemistry | 2 (D4)
| NgNT 1T TESD
Prerequisite SCCH 311

' K NEENKOG §NEJ Ok & BE N KjIinK 1] &1
N T NI NT
|

K AEENKI NERONIT T NT NI NTJ NLNLT KOl
TKILTNITAroENRSI T OENKO ERY KI 1
K Nj 1 NJ1 g Rk EOF OBREL KKOkAT T nit J 01

Fundamental concepts of forensic evidences for supporti
principles of forensic science; an thashoaniifiic ddnowledge to solving
scene investigatimence sampling, collecting and preservative, asitart
the crime scene, forensic analysfakkeng@epnrents, gunshot residues, b
and drug
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| TedD Inl 61 NLITNEceIJnl N SGEst)
SCCH 413 Special Topics in Analytical Chemistry Il 2 (D¥)
| NgNT T TESD
Prerequisite SCCH 311

ENKI N6éeKNNT gl NERKIeN & & kN KE) @
ERnJIATTKARAELAROOENKI NoéeKNNI gl NEo
| N6 e KNNI qQOERL OOél NJEONI I'T ©NT NET

The thermal sisalyadiochemical methods, plasma ¢
chemistry, raman spectroscopy, methods for the analysis of gases, ac
and topics of current interest

| TeStO 6eJnl Nr EOIl hkelJ SGEst)
SCCH 414 Environmental Chemistry 2 (D4)
| NgNT T TESD

Prerequisite SCCH 311
' K AEENKI NEGeJnLNr EOCOIl hkelJo
&l EIl NENLOI nGijNéé&lEnRNIT Ol ngijNéeeél E
i KEKNIl NONT NELNr EOI hkelF JO1I DRI gNIT E
Principles of environmental chemistry, the environmental sy
phases; hydrosphere, atmosphere, lithosphere, iodpkezayiriernaetignc
fates and chemical cycles, environmental pollution, the basis of envir

ecological and chemical toxicology in brief
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(0]
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| TeItO I Kk AEENKJINT KI NTJ N 3 Gst)
SCCH 416 Principles of Metrology 2 (DY)
| NGNT Il TEBS®O

Prerequisite SCCH 311

el NJKOeoEnrj I EAT 1 DRT g NI KNT
OLT NT NLSNI Knéd ENMXdeXn @l mhil INEISE
NT i

Studies of knowledge in fundamental metrology consisting
practical aspects of the measurement in chemistry, statistics for th

traceability, unocegameasurement, quality assurance, method validation

O«

e
|

(@'Y
— =

E

(O]

| Tt8&J O I'nl EMEJRNOG NI T Kij q SGEst)
SCCB4 Special Topics in Organic Chemistry 2 (D4)
| NgNT i T2310
Prerequisite SCCH 224

TTTSNOTTT NI Ok N&INEEINKNEG E£EG&IJ

I KKOél NI KO®eiI NRT gNI 81T DRI ET ©1 Ok Né |
rnl g0 énhll KKOJ ITelol BE&IJ MA Ing & I ey
6eJnl NITTKA] Q&I I'nl 86Feénhl KK

Introduction, the role of the selected topics, principles of tf
and advanced concept of organic chemistry related to the selected topi
the selected to@led technology, and recent literatures on the selec
chemistry

(Vo8
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1 17td® 6eJnl NI TKnj qogNEIL NE  3@st)

*SCCH 421 Physical Organic Chemistry 2 (D4)
| NgNT Al T30
Prerequisite SCCHO 2

LOT I KNCEG@UBOKU@hd NUQKk NG J

éiNJoeKnthnrJnlnIENKoENh[GVENKf

&l Ed GNCEENK N] NOo edmBIGINE®L EO] GNENKN

Dynamic stereochemistry; conformational analysis and mc

strain effects on chemical reactions; reaction intermediates; chemical k

isotope effectapphemistry; advanced pericyclic reactions

| TEed®O ENKLAEOGEKNNI QI NEGeJnl  §Est)
SCCH 422 Organic Synthesis 2 (DD
| NgNT Al T&381000
Prerequisite SCCH 224

] GNENKN] NT nNEFf O iy CE@grBICEIIEEI\IeP
| ek 6l ek qOO|] GNENKN] N&F Eée NKAQ]T |
6h] E§©] GNENKN] NENKOT T T nrnelj GNEé
KEhAEGnT I8 &q 1JOR B QKT I ik iO@MO| GNE
Ok N] GNENKN] NENK&&nhOLNKI | KNOKOIEK & |
KNIl nNEéNKQT T 6h] E§©O] GNE NKNJON G
OEfRrjl eerEEAT LNKT Al EXNET Ar & NhI N¢

Organic reactions in the organic synthesis including alkyle
carbon; the reactions of carbon nucleophiles with carbonyl groug
interconvensby nucleophilic substitution; electrophilic adohtibos towapbo

bonds; the reduction of carbonyl and other functional groups; cycloa

(Vo8
(0]
(7218
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rearrangen@mtliminatioygnometallic compounds of alkaknesatidnatkalis,
carbararbon bond forming reactions of compoanuhs ofgsiienio and organc
tin; reactions involving highly readsifigiesi¢ attermediates and oxidations
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4 Tteg CoéeJnl NTTKAnj QOOkNEeJnG  35Gst)

~

LA"EGEKNNIQ6JO6KEnK] KNEFT OLNKLF N
I kK N E ENTNENIKG kKB knKeEA TAKEYER0 O K

Principles and development of supramolecular chemistry, r
interactions, molecular recognition for cation, anion and neutrahsseledt
design and syntheses of organic consppuaich®Erulles, supramolecular !
electron and energy transfers, molecular devices and their applications

*SCCH 42 Organic and Supramolecular Chemistry 2 (DD
| NGNT | T&2310
Prerequisite SCGHO 2
' KAEENKOKNENKLAE] NENKK& B RD &
L SNIKAT OéT ol T OOFT el T OOk NG J
|

ol
1

| TedtO 6eJnél ELNKT KKJGgNT N 3 @st)
SCCH 424 Natural Product Chemistry 2 (D)
| NgNT | T2310
Prerequisite SCGHO 2

LNKEFNTTKA] Qi KKIGNT NI Ari 7 0]
TKKIGNT N6 knNIT ARG6Gh]T FNLA] 1 DRT gNIT 1T

Organic compouhdsaddiral origin found in plants, animals anc
and their classification eanaththdasiosynthetic pathways

(Vo8
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| Ted D oedJngnl F NTTKAj q SGEst)
SCCH 425 Bioorgattiemistry 2 (D¥)
| NgNT I 138310

Prerequisite SCCH 224

'k n DRWDKE NTKIGNEORIFTAEKNT I T ENt
I NreEGNENK NiTNENK O] Bk NE & ©1 O] GS KKK
| GNENKN] NOOE k ceE :aDOIA N K i @56 NN K & K ¢
8l E1 nTTNG6J] ] el haO6] KT Al OOFTTHAT I AT

Basic principles in organic chemistry and biochemistry; ch
cellswydrolysis reaction, ezlaticon reaction and stereospecific reaction; «
function of biological molecules: DNA, RNA, and enzymes; biomolecu
drug, recent advances in related fields

| TtedtO Ek eeE] GNENKN] N6oéeJnl NT I SEst)
SCCH 426 Organic Reaction Mechanisms 2 (D¥)
| NgNT | T2310

Prerequisite SCGHO 2
ENKOeénj I Ok NOGLIT&IEHRRNK G|l it rEJEI
i KNTimEHAMAIONNL I &F E] GNENKN] NénRT 1 NDR
Drawing and proposibgstegtepscription of the most reasona
which the reactants are converted to products for the fundamental and
molecules

(Vo8
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| TedtO 6eJnél E] N SEst)
SCCH 428 Medicinal Chemistry 2 (D4)
| NgNT I 1%31t0

Prerequisite SCCH222

' K AEENKI DRT gNT T NE
ENKEKNj SN&ENn &l E] NI nr &g§ o
I 1 E NBABBXK)INFIEODT 7 L NKT i1 J ikl Ir]llNI":s'ININ\EEIKg
L NDr I LNKeéeE WK IKIOBE MIEG ler B I+ INE & m  éjON J

Basic principles in developing synthetic small molecules
therapeutics;study of chemistry of current dthgsashaellsas mfract these ¢
including antibiotiod]amntnation such aghéd@digs; of new chemical entitie
the chemical reactions and chemical synthespraati¢ing indostrynicatio
organic chemistry; practicisgdosibly

| Ted@r Al el 1 NOL| G 6eJnl NI 3 Bst)
SCCH 429 Special Topics in Organi® Chemistry 2 (DD
| NGNT A 12310
PrerequisiteSCCH 224

TTOSENOF NTTRKREAENRTF O] KO PR & |

Z

- ~

6eJnl NI TKaj aqoT al I nNElIAl €61 N LI
gl I NTJ] NOcednél ELNK] k &k N BEIKQ)ENGK
I AENKA EENKOLRELFFEGnr Eel NIKAT | NI

Introducti@nganic chemistry and the sel@ciedrbmps;s with 1
contents related to the field of organic chemistry, examples of select
synthesis, advanced organic reaction mechanism, frontiers in medicin

(Vo8
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advanced natural produty,cheymsmetric symimd@siederapplication of ol
chemistpyacticing to act responsibly
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| TteDDODrnl é6l 1 NOLI El 6e6JndgNE SGEst)
SCCH 435 Special Topics in Physical Chemistry | 2(204)
| NgNT | T27O0OKNE] Nj 0oL |1
Prerequisite SCCH 232 or consent of instructor

Al €611 NOL| GEArj |l EAT 6€Jndg
| KNT n EE O] BER Ka E HBeH NETS] & KEEN KT En\NE] Q8 ¢

Special topics of current interest in phyadhandeehmpstngipl:
relevaapplicatiossuctural defect in solids, electron transfer

| TP OT k|l gnl NEcelJIJt N6 eJn 3 Gst)
SCCH43 Principles of Electrochemistry 2 (DB
| NgNT H TETEMNE O] KnE| Nj 06L 1
PrerequisiteSCCH®Btonsent of instructor

TYTITIrKknEENK&FEFngHII KLNLT K

EKNT I T ENKOKEBHKINE $IN KN [ iOnpdti B@IEINACER E
8 EEKNOLTAr ENhRE&NRIT ElI 68 Gk k Qeeld1Jt N
| NOeKNNI gl nar 6Enrjl el EEnEH e&H nginA N
| KAEENIT T NEOGKkNFEOOGGNT OT ENKENKER EK
0eJnBNWEHRENKQIWFOE F EGnr Eél NIKAT |

Reviews of chemical thermodynamics and reléckowsati
Introduction to theories in electrochemistry, such as interactiongHoick
theory, processes at the interface between electrode and eletticirgiese i
techniques; application tieehestinoto research fields of alternative energ
and catalyst in electrochemistry; practicing communication skills in phys
responsibly
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A T g3IClnBAlrN T Kk LNLT KQOGgNELT NT 3 Gst)

*SC@B8  Statistical Thermodynamics 2 (DY)

| NGNT [ T&2PXRONQITSeJ O
Prerequisite SCCH 232 and SCCH 331

el NJKO®nBRI6 @MWK R KiGSrdiod ¢rresgrr
| KNEIFIThoeljena#LIT AT NOGNE&nKij Née Ok N
67 kLI NT QOK i WNT & @R IK® I B & INFENHND LIE K (
el NJ KO & NKE 6t eETE@IKGINT Bkl dEHD Ljl- NEFRIta) &

The basic knowlstigesiital thermodyth@togscs include the co
of macroscopic and microscopic properties of ideal gases, the desc
Boltzmann statistics, molecular degree of freedom, transition theory
practicing communicatiorpkigical chemistry; practicing to act responsib

| TeDO 6eJnO6gNEeSNI | # 3 (SSB)
SCCH 439 Computati@éhamistry 2 (A2)
| NGNT | T&PO0

Prerequisite SCCH 232

Tkl gh1 DRT gNT O
Tkl gnIJPEE@m®GNI A
6eKELKOGONES&LF ET K
61 KLG6E] |

Basic theory and guideline for the use of molecular modelir
thequantum chemical calculabaomiitinethod ahdDensity functional theory «
used computatiextaliques; geometry optimization, transition state searc

and thermodynamics and spectroscopic property

N K E§ 6 G labdnidd]

K NENK
E N N T ey @]III\I@IeN(eEI
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| TevOoOrnl el 1 BOLI Gl 6eJnl 1 NI SGEst)
SCCHL44 Special Topics in Inorganic Chemistry 2 (DY)
| NgNT 1 T80%9

Prerequisite SCCH 241
rnl €6l 1 N6 UIng 8 frdnldd nerl oNeJJLnl |
| KNT n E TEQ] EGENEKED! KonBER| i NEECEY REBEW @ TN 1K
ENKLDr I LNENKNI EEAKOEOh&ES i IEIGKT IEK & ]
Special topics of current interest in inorganic chemistry; ¢
relevant applic@tidhs topics such as catalysis, bioinorganic chemistry ai
materigbsacticing communicationosgélsioe mistry; practicing to act respor

| TtetdtoO rnl éer 1 oLl @ 6éeJnlk T NI SEst)
SCCH 444 Special Toplosiganic Chdinistry 2 (D4)
| NgNT [ T2g®

Prerequisite SCCH 241
rnl €6eF 1 N6 UIng & rgnldd réil oNeJJILAl &
| KNJj n EEQERREIGed gENTN K |e3ON E TE® & i INKED
| + ET nE| NENK LHN K iLtNEKEEN KNG LKROERIT FNEEGmer J B
Special topics of current interest in inorganic chemistry; ¢
relevant applications in the topics suah @secostdmatganometallic chemi
state chemjigtacticing communicatiomosgélsisemistry; practicing to act re:
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A Tevdcoedngnl T NITKAJ SBst)
*SCCH 44 Bioinorg&hemistry 2 (D4)
| NgNT | TRHENF | KnEl Nj 0L | T
Prerequisite SCCH 8dtonsent of instructor

el NJLSNénGeélEcwl T 6kl NEI §n

ENKOI 1] QOOENK]| K NjENINKTa®G &I I NhoLkhRyEL

Roles of metal in biology; different types of metalloenz
biomedical sciences; applications in material sciences and alternative; ¢
and redox catalysts

A TtetJ CoeJnGn] KN6JOKEnkél Eln SGEst)
*SCCH 44 Supramolecular Chemistry of Nanomaterials 2 (D4)
| NgNT | T&&NI | KnE| Nj 0L k1
Prerequisite SCCH 241 or consent of instructor
FTTSNSedRGn | KNGSk En)NEDOHERE
6e K@eGé KRIEJ ochT NINEL QEI 6 & ENKILBLEN K
Gn| KN6JOkEnk6h] EgOTl o OT T OENK1 NL (
6 JOVAIEML AnT N6T LSNIKAT ENK|] KNJ nET qa
6IJO0KEnk&FEI AnLANnT N6T OENKEj OENT 06 éJ

Introduction to supramolecular and macraopatigschiigdntdgt
and macrocyclic, gfEamdynamics principigsastiobemspyamolecular che
in biologygrategic template assisted synthesis of supramoldtalactara
techniques in supramolecularpobiaTihsgnyistry and energy transfer in
systenmpramolecular nanomaterials for engineering, dmanakivenyplar
frontier topics in supramolecular reapoanadée@iEar chemistry imteretobiosns
outstanding supramolecular chemists
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*SCCH 44 Modern Maroup Chemistry 2 (D4)
| NgNT [ T&2&DNDI ] KnE| Nj 0L T
Prerequisite SCCH 241 or consent of instructor
6eJnél ET NTnlrJonlrknkEOeh©0En!
I NedT 6&T1 O1 NOknNGON knd ésoed TLATAN TE LING kidr &
Chemistry of alkali metal, alkali earth metal, boron, tetrel,
halogen, and modern topics related to main group chemistry

M T CENKOKNE|] GROENKN] NSeJnh  5@st)
*SCCH 44 Catalysis by Organometallic Compounds 2 (D¥)
| NgNT [ TE&NDI | KnE| Nj 0OL T
Prerequisite SCCH 241 or consent of instructor
| GNERNKN] N8 é J& nTmRdr g Nyl NEEHEENIKNG Ke
| EEKENKOKNE] GNENKN] M@T M@l j- m~ E BN
rjl @6l EEAT 16kirMNKnE] GNENKN] NOT ¥
Basic reactions in orgamtwe@iatig, notable examples of
catalytic reactions, catalytic mechanism, examples of catalytic reactions

uptodate research topics involving organometallic catalysts

O«
[T¢
¢
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1 Tte0®o6edJnlnT LNIEKKJ 3 Gst)
*SCCH 451 Industrial Chemistry 2 (DY)
| NGNT | T8gtO

Prerequisite SCCH 104
I nT LNIEKKJOeJIJRnEl ] KNOT Leelj O
TAl

I nT LNIEKKJEKRENJN Ok NEKhcel T KI
FnpT LNIEKKJ 1 I k NOJF KOk NI k NLT NEOI «
7 nNE] Ar E] NT EnT OT [@INk|EGNEN &8 J. KING (B

TheThai chemical industry, introduction to industrialAlba
products, nitric and sulfuric acid industry, dbsceealicionduastry, petrc
industry, polymer and plasy¢csbiochestnicals and biofuels industry,
developmernhefhai industry with the con€aptid&Bren Economy (BCG E«

[ Tetd® seJAi ALhnt FkN3JIFKQ & Est)
SCCH 461 Polymer Materials Chemistry 2 (D¥)
| NgNT | TEOD

Prerequisite SCCH 361
KN Kk N6OFnAfhOoERArjlI EAT 6é&JnENK
ENIT &FEI kKNLTNEOOj] NEOOJ L o0 ©OKE INTK K
0 I ce KF QD1 | ki NNa od T Nikii@ KakiGier 11 kONDI- L
CA§gT NAE InTAarIJRENKI AhT NOBgnNnT C
Details of chemistry of production, chemical, physical and

to the applications of plastics, rubbers, fibers, surface coatings and ft
polyethylene, polypropylene, polyamide, poly (vimghehlpobestpaolysilyu
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epoxy resin, and rubbers including newly developed polymers such
biopolymers

KNNONJARENK] KAT | KnE
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A TWwECUOPEGAT T Akt I k NOJ I K] 3 Gst)
*SCCH 46:. Functiofalymer 2 (DY)
[ NgNT 11 TEOD

Prerequisite SCCH 361
KN] KNSFA] hdEARrj i EAT OT T eNRE
NEGeJn QENKH QIF K MEKNEKNE)EHK @jdNakgT &nN Eoi TKR
NEOIjLAGEKKIOKNT T LTFETnI LijNI NOI
Details tbe concept of preparation of polymers incorporatir
groups by synthetic method, chemical modification, miklizinof {2|pcdyamer
polymers including synthesis of phamaceutical and environmentally res

1 Tt1etItO 61 é61 6k] nj NE SGEst)
*SCCH 466 Rubber Technology 2 (D4)
| NgNT 1T TR

Prerequisite SCCH 361
LIT AT NOKNENK] KN nET Q] NET KK
i KNTijAHBHQOOEKNY I T ENKj LIJOOEKNTY I T
i KNTijanHAQI AREEI KO|] OT 1 &l E] NEOI ©E(
Properties and applicatiohnsuifbeataral various types of synt
chemicals used in rubber processing; rubber compounding; shaping a
analysis of rubber products in both of dry rubber and latex forms
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*SCCH 46 Plastics Technology 2 (DY)
| NGNT All TRO®
Prerequisite SCCH 361

' K AEENKI DRI § REEREENKBNKRE

LNKT Al 6T NIJOk NDhuk 6k KQT ir EB§OCEl | n’

kNl OENKOG] kNI'knl OENKERI AhOENKE&nNF

i K NTKjMIHTIANOE L SNT KAT 6 LK] gENeél dnl ol n

I NEI I k NOJ I KQOENKI t EENKOLRELFFEGNT

Basic principle of plastic processing, processing factor:

additives and fillers; mixing and compounding plastics, extrusion, injec

compression moulding, thermoforming, rotational mouteisigylpsticadoicc

economy; testing of plastics and applications; practicing communicatior

act responsibly

| TEed® T ALhnpLNLT KQGST DRI ET © S Gst)
SCCH 471 Introduction to Materials Science 2 (D¥)
| NgNT ALl 78100
Prerequisite SCCH10

66 KELKONEO® 8 KR L K& KN EN Jgoplicrhl
ENKENKRhOBI KE Ok NE N KXY H Hj\EERNSH §0]j L khénoD
6kl NOOQE INNAD KEOXINNEQ 1+ | L NT

Atomic structure and interatomic bonding; structure
imperfection in solids; diffusion, failure and degradation; mechanical |
diagram, phase transformation in metalsplyetait, aoetaromoppsite
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*SCCH 480 Quality Management System 3 (B6)
| NgNT el nJn
Prerequisite none

'k n EENKTKNS NKKE N &N FEGSHHT 0SW1J
F Te8SNNTA 1 T Ok NT N7 N IEON KK BNEKG BNT 6 B F
N6 é& KNNT a0k NH NHaDEBhEIONRISEas €l B ihKijgK & ¢
NT K ¢SQIOaN E k O

Quality management @agiplEsenintdrnational standard f
management system ISO @&rh@sedgefinition, context of structural «
leadership, plasopgprt, operation, analysis and evaluation, {Dgdioeek
process approaBlisBaged Thinking approach for the @G8qubéatent of

Qy ™ (D

1 Tt¢ O ENK] KNENnT én#ijNi ENKI h T(st)
*SCCH 481 Quality Assuraoaiedratory Testing 3 (Bb)
| NGNT Al 1M ISt K2 ®@IST ¢ J O
Prerequisite SC@A3 or SQGHor SQCH
ENK] KNEAT én#ij Nt ENKI hLIFT El
TArl o] LSNIKAT T &K ®NBT AT NENKT ALY
Quality assurance in laboratory testing, quality control, ger
competence of testing and tahbratories SO 17025
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A T OLlI ENGLBENKNSNENI t S ¥)
*SCCH 489 Cooperative Work Education 6 (1%6)

I NG NT nl T %3Da00 ¢ IDSION e TS e 11 Sox:
| TRl | KNnE| Nj 0L |1
Prerequisite SCQ24r SCGHbr SCCH 331 or SCCH 341 c
consent of instructor
trENéEmRﬁﬁmEmﬁ%RNEETLTNTI
FnT LNI EKKJI OIralng N e&ERNIT ®IDME § KKTNNERD B NEKNI
L N&NIKNGNeskeNTidl T ENKT NET NTT NLNLT KA
Cooperative work educ#tendiaining in the organization,
agengyrivate seatmtustrifactory, laboratory for testing, research and dine
organization workidgorelaeni@iryscientific aneaheprogram approval

| TteU® I'nl €6l énhlLKKE 6eéJn SGEst)
SCCH 491 Selected Topics in Chemistry 2 (DD
| NgNT Al T&FBOKINE| Nj 0oL | 1T
Prerequisite SCCH 104 or Consent of instructor

AT 1ENDE N IKENDEN N Ge $-6R31 K Idi IBH OB DB E &

One or two current topics from various areas in chemistry

[ TE0©0 6eKEENKI NEA]T NESEeJHO (&%)
SCCH 498 Project in Chehistry 4 (A24)
| NgNT Al TEdD
Prerequisite SCCH 497

ENKI SN6é KEENK

~

N
6 & K E E NSOKND& )] RN B & &K EEM K

n
K

O¢ M«
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A major research project, either as a continuation of the |
starting a new project in the interested topics

(BND | ND
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eéIOKnELOI KIi NTJ7 NLNLT KT ARANT OL NaNeil M@ WD &

| TteDtO ENKé]ﬁ[]jgjﬁKEENI sq&‘
SCCH 458 Industrial Visits 1 (€31)
| NgNT Al T &seOsHSKn FSKTHSKT SO
Prerequisite SCCH 224 or 311 or 341 or 331 or 361

67 Arj JgJ o KEHBNIKING T LT NEINEKK K JN|R
| N6 e KNNT aOk NT ALl 7 j k NTijaARAQI nT L NI
I NEJWLNELQE I eF E] GNT nT NENK

Visit several industries, production process, quality contrc
the industrial products, wastatmwatdr studying chemical and physic ana
laboratory

| Te D@ 11 EENIijNélnlT LNIEKKIJ § I&
SCCH 459 Industrial Training 2 (®2)
| NgNT Al T &seOsHSK FSKTHSKT SO
Prerequisite SCCH 224 or 31bro334dr 361

ENKit E|] GNT AT NENT &I §
fNelnT LNIEKKIJSeéeJnOE 6KEENI
| KNT nET qQE§geél NI KOOl NEh &NI1Ja
OLKNIJLKONEENKI AhT NT AE] Nh©ONI
KNj] ENT ENKIi + E] GNT AT NENT OJAENKIT SNK
ENKi +t ETAEl NENKLRDrFLNKeéi NIJKO®SBT NE¢

Training as a trainee employer in the section of relatectia
industrial plant or in the related industrial cheapEirigeooattaggehemist
scientific and technology methods, including relatedifie|dsyatiggadvcaree

skills for stugjeaining at the industry section with the assiggandrirdasiyir

>
(
(
>
(
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ofthe training, includinghgwalatobserver engbybe industry section ar
lecturgmpracticing communication skills in chemistry, practicing teamwol
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[

@OSNIKATT KAELOT K] KNGGNT Kl NEI N

T nd k4 G BRrEANE
| TeU®O ENKLNE| NI NLKNI NE6eJn 3 (65t)
SCCHO0 Independent Study in Chemistry 2 (24)
| NgNT Al T % 3eUB-S FSKTTFSKT SO
Prerequisite  SCCH 224 or 311 or 341 or 331 or 361

LSNIKntT T ndELIniBENONN InNELNOT KT N

@ NKeé olleN BN Neel | N\NLIKKNOE 6 KDr |
| KNE| NF] nNETntF3T RrlFE&FEFN&NK]
O ELNEKN] ENT ENKéol él eNdJnDr | L#

For studentladistinction program

Independent searching and learning of a topic in chemisi
under the supervision of a faculty, practicing skills in both oral and writing
by the end of the semester
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Ph.D. (Chei@istry)
University of Califg
Berkeley, & SN
§TTs

B.Sc. (Chemistry)
Massachusetts Ing
of Technolog (¥

1L SLTt g

Krittametaporn, N.,
Chantarojsiri, T., Virag
A., Phomphrai, K., Ku
N., Kojima, T., Konno
Sangtrirutnugul, P., In
of catalyst nuclearity (
coppeatalyzed aerob
alcohol oxidaDatton
Trangl9 (2020)6882
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Ph.D. (Organic C¢
- University of
Groningen, The
Netherla@ds SLT,
17,3, 0&%
I NT 7 N

— -z
Z o
- o

= O«

—¢ /= ' —
2"

{ Sudyoadsuk, T., Pron

Tongsuk, S., Malaton
Unjareiin, Wongkaew,
Surawatanawong, P.,

Ruangsupapichat, N.,
Enhancement of perfc
of OLEDs using doub
indolo[3j}ihdole electrg
donors based emitter
of Luminescence. 238
118287.
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| Sirivibulkovit K, Wila
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Saetear P. A simple
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Ph.D. (Environme
Scien¢dew Jerse
Institute of Technc
USA/ LT, TG
M.Sc. (Environmer
Scien®®)ew Jersey
Institute of Techno
USA/ ,3LT, TG
B.S¢Chemistry),
Chulalongkorn
University, Th@ilar
1, SLT,t @

Snhitsiriwat, S., Yomm
Bozzelli, J.W. Kinetic
of Unimolecular Reac
Following the Additiorn
Hydroxyl Radidat,2
Trifluoroeth&nhys.
Chem125(24) (2021)
5384.

—

[ NELNI | KAj
St s 65 (Bt

Ph.[Material and |
Science) / Kyoto

Institute of Technc
Japan /,3LT,t G

M.Sc. (Polymer Sq
and Technadibgy)
Mahidol University
Thailand ,3LT,T@
B.S¢Chemiélry)
Mahidol University

Thailand/,5LT,Tq

Junkong, N., Morimot
Miyaji K., Tohsan, A.,
Ikeda, Y., Effect of fat
on the accelerated su
vulcanization of rubbe
activeinc/carboxylate
complexBSC. AdQ
& 0,2%559)6 3
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=| Ph.[@olymer

Technology) / Bru
University, UK /L
STT¢
lTeéJnbhh|
LT NT AT 81
O EOkEEANN € n F
K Nh BEK 8L, T

Kajornprai, T., Suttirue
S., SirisihaManipulat
Crystallization for Simi
Improvement of Impag
Strength and Heat Res
Plasticized Rag(lc Aci
and Poly(Butylene Suc
BlendBolymefs3 (2021)
3066.

(1§

[ NEL NI ENG¢

TE s 6 %K

-~ O
_ZCD

Ph.D. (Molecular 4
Material Science)
Okayama Univers
Japa ,5LT,t QU
[ TeéJni N
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Tt
I
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¢
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Danchana, K., Jitthian
UraisiK., Cerda, V., W
program for the detern
of sorbic and benzoic
food samptemd Chem
3610(.,04° . 64,

| NEEEEK OT 1

T6 s 6 BB

LNLT

KI E

Ph.D. (Chem®istry)
University of Calift
Berkeley, SN
STt ¥

A.B. (Chenfstry)
Princeton Univers
USAI/ ,3LT,1 &

Pham, V.V., Mai, D.Q.
Man, T.V., Zhu, B., Zh
Sangkaworn, J.,
Tantirungrotechai, J.,
V., Cao, T.M., Emergj

G\/SngBscheme
photocatalyst: New ge
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architectural structure
heterojunctions towarc
lightiriven NO degrada
Environ P@&g (2021),
117510.

| NEENT T gk 1L
T6 s 5 390K

Ph.D. (Maysem|
Enginee@igkyo
University of Agrig
and Technology®.
1 ,SLT,1 &
M.SEMaterials anc
System Engin@erif
Tokyo University (
Agriculture and
Technology, @apa
TTU

[NCR 2NRY

' NI NVij,NI
TTT

—

0

Rojruthaid?eseecharoe
Sakdapipaniitysical
decoloration in the
concentration pafcess
natural rubbh&ubber
Resear8pecial Ediliocd
& .',21R16

[ NEL NI g GN1
T6s 8 3 %K

—~ O
_1®

Z

Ph.@Materials Scig
&Engineering ) /
University of Roch
New York@QUSA
STt 0O
M.Sc. (Materials S
& Engineering ) /
University of Roch

Chitichotpanya C,
Khwanmuang P,
Yamprayoah¥Ww
Porntheeraphat S,
Jongkaewwattana A,
Chitichotpanya P. Pots¢
environmefrtahdly
virucidal medical textil
against coronavirus to
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STt s
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infections during th& @
pandemldnd Tex22.

I NEgnT NJ N(
T6 s 5 38X

LNLCT

Ph.D. (Chei®@isDy)
University of Wisc
Madison, ®ISA L |
Tt

@ dJ )/l N
' NI NVij,NI
TT¢

16 ®)o

' NI NVij,NI
TTT
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Phetcharawetch, J., B
NM., Reutrakul, V., So
D., Leowand@vaKuhak:
C.,

Synthesis-of 3

((trifluoromethyl)thio)in
trifluoromethylthiolatio
alkynyl azidoarenes w
AgSLFFluorine C2glin
(2021), 109878.

I NECLNI gnT 1
TH s 8§ 8K

-~ QO
_1®

Ph.D. (Chei@istry)
University of Wisc
Madison, ®ISA L |
STTS

B.S. (Chemistry) /
University of Clic:
USA ,SLT,t t

Vorasin O, Momphang
Katrun P, Kuhakarn C
Jiarpinitnun C. Antibag
activity evaluation of v
sulfones against globa
predominant oikithi
resistant Staphylococg
USA3Boorg Med Che
2022;63.

[ NELNT h Knt
TH S§ § 8K

KF
LNLT

Dr.rer.nat. (Organ
Chemistry) / Ludw
Maximilimversité
Miinchen, Ge@nar
1L SLT,t Q)

Chumgti, Kuhakarn, G
Leowanawat, P., Reut
Soorukram, D., Concig
synthesis and confirm:
the absolute configural
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naturally occurring bio

Lett.66 (2021) 152827

KF
LNLCT

Ph.D. (Analytical

Chemisiyperpool
John Moores Univ

U O3 TTt O

ST, Ts

Assanork, K., Karuwan
Surapanich, N., Wilair:
Nacapricha, D., ChBis
Mixed mode monolithi
in pipette tip for extrac
ractopamine and clenk
prior to analysis BYWH
and UHR) Exactirius
Orbitrap WM8nal Sci Te
12(1p021).

I NEh NKNij K1
TS s 6 3 &

_zq)

..Z_
-~ QO

Ph.D. (Materials S
Enginee@&gvens
Institute of Technc
USB O3 TEL T ¢
M.Sc. (Materials S
and Engineering) |
Stevens Institute ¢
Technology, NJ, L
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1, T
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1]

Z O

N

0

TT

K. Andree, D. Triampo
Yodyingyong, High scl
exploration of a phase
material as a thermal ¢
storagk,Korean Chem

65 (2021)1515
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Ph.D. (Chemistry)
Harvard University
1L SLT, TG

M.A. (Chemistry) |
Harvard University
| LSLT, TGS

B.S. (Chemistry) /
Massachusetts Ing
of Technology, US
1 ,SLT,1Q

Somprasong S,
Prasitwatcharakorn
Luanphaisarnnifficler
syritesis of@Homene
derivatives via-a du
organocatalytic reag
Tetrahedron Ledtef207
152402.
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Ph.D. (Polymer @}
Leeds Universay(
L LSLT, TG
7,7, 0&
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OEk 6NG

-0 ,éLT,'[@

o~ &

Ruenpakdan, P., Hosl
Osotchan, T., Srikhirin
Amornsakchai, T., Effq
) Fabrication Techniquel
Oxygen Permeation of
Density Polyethylene (
Organoclay Nanocom|
ShaseKGKaut. Gummi,
Kunst3(2) (20243 45

M —

Ph.D. (Organic Ct
-Qolumiilaiversity,
usar ,3LT,1 G

[ J@oeéedn'
Jr NI NTJ N
-0 3T, TG

Rattanabyifee
Tanawattanasuntorn, ]
Thongpanchang, T., T
V., Graidist, P.
Trar&-Kusunokinin: A
potential anticancer lig
compound against her
breast cancer cell lines

Molecules. 26(15) (201
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D.Phil. (Physical

Chemigdiyniversity
of Oxford@UK L
TTS

1,3, o0&l
JI K (]]' O -
I NI NTSTN
T, 0&6

Ni NT$TN
BLKDG LN
I NI NTj N
KK JIN®INK

| Surfafenctionalized

J. Jitpibull, T. Vongset
Sritanaudomchai, N. T

electrospun polycapro
fiber for culturing stem
from human exfoliated
deciduous teeth dillen
Polym21 (2020) 2225

(0]
—

I NEL XIniT A @
SE s 6 &K

Ph.D. (Chemistry)
University of Liver
UKY ,3LT,TGQ

1 TE§JB

I NI NTij,Nl
TTT

0

Wangnho, Suratsawady
Ratvijitvech, T., Siripin
A., A novel sensor bas
beadounting of purple
potato tapioca pearl fo
freshness monitoring ¢
Food Ch&68 (2022), 1
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Chemistry) / Unive
of Oxford, United
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Pananusorn P, Rueng
A, Docker A, Khamphd
K Sirivibulkovit K,
Sukwattanasinitt M, et
Selective Extraction,
Recovery, and Sensin
Hydroquinone Mediate
by a Supramolecular
Pillar[5]quinone
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Quinhydrone €harge
Transfer ConAyilsx.
Appl Mater Interfaces
2022;14(5)&RI10

[ NE L N5 K énl K|
SE S 6 & oK

_ZCD

..Z_
-~ O

Ph.D. (Chemistry)
University of Califg
Berkeley, USA L
STTt

B.S. (Chemistry) /
Stanford Universit
/1 ST, T

Leonard, N., Dhaoui, R
ChantargjsiriYang, J. )
Electric fields in cataly|
enzymes to molecular
catalységCS Cdthl(202]
109230932.
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- University of
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Tongsuk, S., Malatong
Unjarern, T., Wongkae
Surawatanawong, P.,
Sudyoadsuk, T., Prom
Ruangsupapihat
Enhancement of perfo
of OLEDs using doubl
indolo[3§ihdole electro
donors based emitter.
of Luminescence. 238
118287.
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https://www-webofscience-com.ejournal.mahidol.ac.th/wos/author/record/3079355
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https://www-webofscience-com.ejournal.mahidol.ac.th/wos/author/record/32001870
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Ph.D. (Polymer
Chemisbyiversite
du Maine, F@ncel
STTS

D.E.A. (Polymer,
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Tessar@hDaniel, P.,
Phinyocheep, P., Devg
of photosensitive natu
rubber as a mechanicg
modifier forcUNdble res
applied in-BDRrinting
technology. ACS OME
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