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U 0 néngmsUSyaniniadvnnis uas Jvnsuuuiagisu
WY AMANSANYIT o nuwnn AV 1ANMSANYIT WeAn
(UGG Fund) (UG- Fund)
ARND X dnuiily MBIy (Vangns) o (en-o-o) AFND XXX Fnuvialy MWBINgY (angns) o (en-o-o)
LAEN xxx® General Education English LAEN xxX General Education English
(Program) (Program)
MAN bolo inwedAgainadl b (v-0-@) ANAY o&en TILIVITANVITN b (v-0-@)
SCCH 202 Essential Skills for Chemist SHHU 153 Professional Code of Ethics
WAL oo UfURnsednsei @ (o-ar®) WAL o awnlnsalnd wag awnlnsums an (en-0-o)
SCCH 217 Analytical Chemistry Laboratory SCCH 203 Spectroscopy and Spectrometry
WAL boe IR @ o (en-0-0) MAY bloe WATBUNIE o on (en-0-0)
SCCH 211 Analytical Chemistry | SCCH 224 Organic Chemistry Il
MAY blom PIIBUNIE @ o (en-0-0) MAY bl EEGRLIT o (o-0-@)
SCCH 223 Organic Chemistry | SCCH 232 Quantum Chemistry
WAL bae FauansLadl © (v-0-a) WAL oae UfURMsATiBaR@nd o (o-ar®)
SCCH 231 Kinetics SCCH 239 Physical Chemistry Laboratory
......... XXX g ndentas ++ b (o-o-@) MAY oo wiledunid o on (en-0-0)
......... XXX Free Elective SCCH 241 Inorganic Chemistry |
......... XXX Adnuily ++ o (o-0-) WA loom Faedlidodu o (m-o-o)
......... XXX General Education SCBC 203 Basic Biochemistry
......... XXX ArfnwThly ++ o (v-0-) YA wod UftRmstuailidesdu ® (o-n-0)
......... XXX General Education ++ SCBC 204 Biochemistry Laboratory
FIUNULEAA oo FUNULEAA o - be

“pangasimunlideniSeusigdyingy Inter Cultural & Global Awareness Literacy nquiwn1wn ag19tos e vihein lng

ﬁULﬂUﬁ’m%ﬂuﬂdu Intercultural & Global Awareness Literacy

++ dnfnwaiuisadenSausiedvlunuanin@nwiiall uSenuinivanis nienuinivndenas Mlaasuly
wnAnedeuding Ineanufiureureseansdivine aufiawnsadasiunislduariidanessifovveamnd nede Taele
TUTIWARRAMENGATUE ﬁhmu‘vﬁhEJﬁmﬁaﬂLid]uiﬂmmLﬂmsﬁﬁwﬁﬂqmﬁmumﬁ ﬁm%fw:iﬁﬁﬁﬂwﬂuimqmi A4+1 : vidngnTInen
manstiudia (8.5c) - néngmsnisdanisumdadin (MM.) a1w1n1sdnnisgsia e1aidensousieiniidaaeulundngnsnis

IANISUM VNNV INYIAUNITIANIT
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Uil o néngasUSnyayrn3madvanng
WY AMANSANYIT o YaVeldalo AV AANMSANYT nuwnn
(euf-UjiR-Auat) (nqui-uia-Aunt)

WAL Moo WIATIE o on (en-0-) WAL o UftRmsieneilasiadosie © (o-o-b)
SCCH 311 Analytical Chemistry SCCH 317 Instrumental Analysis Laboratory
WAL aloe UfuRmaaiidunsd © (o-o-l) WAL e UfuRmsiaiietiunid o (o-ar®)
SCCH 329 Organic Chemistry Laboratory SCCH 348 Inorganic Chemistry Laboratory
WA aee aunauazineslulauniind © (o-0-a) WAY o Ufitfnismeamesidosdu o (0-ar-o)
SCCH 331 Equilibria and Thermodynamics SCCH 368 Introductory Polymer Laboratory
WA o wilefiuvid b m (o) | XXX g URonES ++ b (0-0-&)
SCCH 341 Inorganic Chemistry ' -~ | .. XXX Free Elective
WAL moe wodesilecdu o (o) | XXX Fdnwiialy ++ o (v-0-@)
SCCH 361 Introduction to Polymer | ... XXX General Education
......... XXX I UAONLET ++ o (v-o-@) WAL XXX I ndaanaedl o (v-o-@)
......... XXX Free Elective SCCH xxx Chemistry Elective Course
WAL XXX Judennaail b (o-o-@) WAL XXX Fdennaadl b (o-0-@)
SCCH xxx Chemistry Elective Course SCCH xxx Chemistry Elective Course

WAL XXX A denaeil o (v-0-c)

SCCH xxx Chemistry Elective Course

FAURUAN Y FAUNUIAN o

++ dnfnwaiursadenSsusiedvlunuandndneinll uenuiniviani: nienuinivdenas Mladouly
wAnedeuding Ineanufiureureseanstivinw auiiausedasudunisisuazlidnressidovvesuniineds Tnale
fusmmaeavdngmsudn Sruaumheindeadulumunasiindngnsimualy dwiuiidi@nuilulasens 4+1 : ndngnsinen
manstiudin (8.5c) - néngmsnisdanisumdadin (MM.) a1w1n153nn1sgsie eratdenSouseiniilaaeulundngasnis

FNNTUMUUARVDINYIAYNITINNT

nuewg UnAnwiensamedsuneividendivinuandisainiseylunaunsdng uwidlesiuniiefnaaeanangasuaisodlyl

tesninnseylilundngns
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Uil o néngmsUSnyaInImadvinisuuuRagisiy
WY MANSANT o YaVeldalo WY AANMSANYT WeAn
(ngui-UiuR-Auain) (nguii-uua-fuatn)
WAL Moo WIATIE o on (en-0-) WAl mee  UFTAMIIATzAlneeiedle © (o-o-b)
SCCH 311 Analytical Chemistry SCCH 317 Instrumental Analysis Laboratory
WAL aloe UfuRmaaiidunsd © (o-o-l) Wl e UURNsiaetiunid o (o-ar®)
SCCH 329 Organic Chemistry Laboratory SCCH 348 Inorganic Chemistry Laboratory
WAl ame  augawazveslulaunind b (o-0-a) men mos  UftRmawedwesidewy o (0-aro)
SCCH 331 Equilibria and Thermodynamics SCCH 368 Introductory Polymer Laboratory
WA o wilofiuvid b o (o) | XXX g denies b (o-0-@)
SCCH 341 Inorganic Chemistry I -~ | ... XXX Free Elective
WAL e wodlesilecdu a (en-0-p) W.... XXX I nanizauden o (v-o-)
SCCH 361 Introduction to Polymer SC.... XXX Elective Course
......... XXX oL o (v-o-@) WAL 00¢* I ndeniall seAutudindne o (e-0-D)
......... XXX Free Elective SCCH xxx* Graduate Chemistry Elective Course
WAL XXX Judennaail b (o-o-@) WAL XXX g denmaail o (o-0-@)
SCCH xxx Chemistry Elective Course SCCH xxx Chemistry Elective Course
FUNUIAA oo FAUNUINN @

redgnseauindindne dnfnwiansadenseulunianisd@nunledld TnedeslSnwennsdfaeunarerarsdivinuinou

amezlou (Wumbefnlusedvnduanisanyindu S s U)

e Undnwiendameidouseividondiuiuwandisainfissyluununsne uilleTiuniisinnasavangnsuainadll

teuninseylilundngns
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AU MANISANT o nugfin TV AANSANET nhghin
(Ngui-UJUuR-Auai) (Mgu-UjuR-Auad
WAL Celed TassnAdenaedl o b (o-5-b) WAL @ TAssAdenmaedl o (FonBow) @ (0-3-)
SCCH 497 Project in Chemistry | SCCH 498% Project in Chemistry Il (Elective)
WA <& Funuaedl o (@-0-b) AL XXX I ndonuadl b (v-o-a)
SCCH 495 Seminar in Chemistry SCCH xxx Chemistry Elective Course
WAL XXX Judennaail o (v-0-) WAL XXX g denmaal b (b-o-a)
SCCH xxx Chemistry Elective Course SCCH xxx Chemistry Elective Course
WAL 3K A ndannandl o (v-o-@)
SCCH xxx Chemistry Elective Course
WAL 3 A ndannandl o (v-o-@)
SCCH xxx Chemistry Elective Course
WAL €& HNNUNIARAAIYNTTH © (0-5-b) WA &R nsBenmnlssny o (o-m-0)
SCCH 459** Industrial Training SCCH 458 Industrial Visits
FAURUIAN - 00 FAURUWNN G-«

* {nfnwnidenlulnautielinniaggseu newdutulin « desldiludinnuliddesnit eco Hilus dn1sdnsesunisin

v

UjoRenu SnsihiauenansilnufiRnu waznisussdiuna Jsasanunseamefowinniluduiin « 1o

& ¥

tnAnwaunsaideniiousnedy SCCH exe anfvfnwiunisviiey Feeglunuinivianizauden (o ndiein) a1u1so

amzoiniluudi @ mansSeudt o

++ dnfnwaiuisadenSeusieivlunuanin@neiinll uSenuiniviani: nienuinivndenas Milaaouly
wnAnedeuding Ineanufiureureseanstfivine mufiawnsadasniunisldwazlidasessifovvesminetds Tneadle
TUTIWARRAVENGATUE ﬁhmwu'wﬁm(ﬁaaLﬂ'fJthmaJmmsﬁﬁmﬁﬂqmﬁmuﬂﬁ ﬁm%“uriiﬁﬁﬁwﬂuimqms 4+1 : vidngnTinen
manstiudia (8.5c) - néngmsmsdnnisumdadin (MM) a1w1n1sinnisgsie eraidenouseiniilaaeulundngnsnis

IANISUR VNNV INYIAUNITIANIT

e Undnwiensameidouneividondiuiuwandsainfissyluunun1sine uiilesiuniisinnasavangnsuainadl

teuninnseylilundngns
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Uil @ néngnsUSyanimadvinsuuuiagisiy
IR 1ANSANEIT o whefn TV A1ANSANET o nhgin
(Mu-UjuR-Auni) (neuf-ufuR-Aunti)
WA € TAssAdefitreniaadl @ (0-0lb-c) WAL @ InelinusUSeyges b (0-e=-D)
SCCH 494 Special Project in Chemistry | SCCH 498 Undergraduate Thesis
WA <& Funuvnaadl o (@-0-b) AL XXX I ndonuadl o
SCCH 495 Seminar in Chemistry SCCH xxx Chemistry Elective Course
WAL XXX g denmaail o
SCCH xxx Chemistry Elective Course
WAL 3K I aenaLAl 5}
SCCH xxx Chemistry Elective Course
WAL xoct Audoniadl seautuAndne m
SCCH xxx* Graduate Chemistry Elective Course
FAUNUIAA « - alo FAURUIAN @- @0

rednszaiulndindne dnAnwiansadenseulunianisd@nunledld Tnedeslnwennsdfaeunazerarsdiivinuinou

ameou (Wvumhednlusedniinanisdnendu S wse U)
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(Curriculum Mapping): uaasluniaNuIN «

m.e.o ANDSUIYSIYIYN

0.6.5.0 NUINANE NI

() 37831 UUAN oo N1FANBMILUWINTHAUINYEY I1UIY m NIEhn

a va v 4

Mizefin (Mawl)-UUR-AuAIInIeAULY)
= o i o ¢
AN @00 nsAnwIMIlUieN IRRLILYYE o (on-0-o)
MUGE 100 General Education for Human Development 3 (3-0-6)
Ftdunew il
Prerequisite none
Id v a 4 & ¢ a L4 o v
QPO TGO T UseLud Ayl finansenusiedinuuazasadasluuium
VDINULDY gimﬂmﬁmmimam%@hﬂ y a&hu"ﬂuaaﬁﬁmLﬁaml,wl‘fj%%%%wwLﬂ GUGRIRTEIEE sidouiio
dl' [y 1 o/ [y § v a a & o A:{ ! < ¥ o
a@mimﬂqmLﬂ’mm&immmmqﬂizmﬂ SUHAYDU LATTWAIIUAALAUNUAINVAIULAZYUNDINLANATY LUUKUY
= a 1 o ] [y [ = aa v ) [ =3 o o 1 [
wseaunBnvesnguiazyinuswiuluiulunsiauesundynivsowuimiinsianisussinudidgegradu
syuumundnnIseilesiy Ussiliunanseynuvesussiiudifuiadeuinuazaudedianuas danindeuls old
afuazdeygyuielviegiudsnuuarsssumalaogedinuas
Well-rounded graduates, key issues affecting society and the environment with
respect to one’ particular context; holistically integrated knowledge to identify the key factors; speaking
and writing to target audiences with respect to objectives; being accountable, respecting different
opinions, a leader or a member of a team and work as a team to come up with a systematic basic

research-based solution or guidelines to manage the key issues; mindful and intellectual assessment

of both positive and negative impacts of the key issues in order to happily live with society and nature

515
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ARNN ®oo
LATH 100
A UIAUNDU

Prerequisite

(0) 578V INGUATET U & NUWAA

Midefin (Meul-UUR-AuATIAIEAULEY)

Aavznislinwilneifionisdeans on (o-lo-&)
Art of Using Thai Language in Communication 3 (2-2-5)
Taidl

none

Aavznisldniwilne vinwemsldnwingludunsys msils n1se1u nsidey wagns

An Lien1sdeansidegegniosmunzay

The Art of using the Thai language and of speaking, listening, reading, and thinking

skills for accurate and appropriate communication

FAAND ®om
LAEN 103
A UIAUNDU

Prerequisite

AYVINYIEAU o on (lo-o-&)
English Level 1 3 (2-2-5)
1id]

none

Tassasishiennsal wazArdnrinrwsingeluusuniieatesdunisldnivisengulu

Pindszirfuludnvazueinisysunsyineen1sils wa 81U Lasligun1wdingy HIunnagnsluniseny

uneny Madsulusgruselen nsitaiedularnudidny n1sesnides waznisnuedeansluduseuseauun

dUNU

English structure, gsrammar, and vocabulary in the context of the daily language use,

integration of listening, speaking, reading, and writing skills; reading strategies, sentence writing, listening

for the gist, pronunciation, and classroom communication
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iaefin (Meuf-UUuR-AunTIfienuLaq)

FIFINE @o& AYIDINOWILIU b o (o-o-¢)
LAEN 104 English Level 2 3 (2-2-5)
FwTAuneu ety

Prerequisite none

o/ L3

Ayl dwau hensal waznisldnwdanguluviunnedsaudagdu Minwenisaununly
nauges MvhunumaugAluanumsaiing 4 invemadeulussdudentn wasilemniseuuaznisilades
FIN9e)

Vocabulary, expressions, srammar, and contextualized social language; essential
communicative skills in small groups; simulations in various situations; writing practice at a paragraph

level; and reading and listening from various sources

FIFINE @0 AYIDINOYILHU o on (o-o-&)
LAEN 105 English Level 3 3 (2-2-5)
FwTAuneu Taigl

Prerequisite none

Y]

nagnifiddyluinuenisldniuied nnsdruuaznisilsannundasingg n1syalu
FAnUszentu wasmsileussiudontduaziosnnudug siuvevinusdes e laensel msseniducuas
Fdnet unwSinguildluiinusesriu uasmseudsinnms wandewifsaiudenalan

Essential strategies for four language skills: reading and listening from various
sources, speaking in everyday use and writing at a paragraph and short essay level, including sub-skills,

i.e., grammar, pronunciation, and vocabulary; focusing on English in everyday life and in academic

reading and issues enhancing students’ world knowledge

o
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Mi2efin (Moul)-UUuR-AuATIAEAULEY)
AIFIN® @0 AYIBINOWILIU & o (o-o-&)
LAEN 106 English Level 4 3 (2-2-5)
ndedunen  ldl
Prerequisite none
YsuINITinwen1w18ingulaen1sling uyia unauide anudndiy wazilleninig
FnsiitennudlakazAnegaliasizininumasing q Ineduussinutaggliin@nwineaiudeeulan An
. ¢ 4 o ad a ¢ < € &
1573913 MIvTseeuazguInatnFedaiiiifisuazBumeiidn Msaununluaniunisaling 9 sauang

o [

Annaluiguyu n1sdnawelarnIsiunuImanyd Inn1siliswsesanusuiuulagldnisensdauas
o & ] P i | ¢ = o o a d'

UIIUIUNTU MIUTIUMNNTNNNN WL DY YU lammm ﬂ'ﬁ@@ﬂL?ﬁENLLagﬂ’]ﬁWVlngUUiUWVILVJﬂBmJ

Integrating four English skills by practicing reading news, research articles,
commentaries, and academic texts, for comprehension and critical thinking, from various sources
focusing on the issues enhancing students’ world knowledge; listening to news, lectures, and speeches
via multimedia and the Internet; making conversations in various situations including speaking in the
public, giving oral presentations and making simulations; writing essays in various types using citations

and references; practicing sub-skills such as grammar, pronunciation, and vocabulary used in

appropriate contexts

AFND @oe mméﬁﬂqwl,ﬁaﬂ’ﬁ?iaa’ﬁwmqiﬁﬁ]aEJ'Nﬁam%W en(en-o-1)
LAEN 107 Professional English for Business Communication 3 (3-0-6)
Jdsduneu il

Prerequisite none

Winwensaeasn wsang wiveldluginaegilon1®n N5 0eUBNATHALIIEIUNIEGINT
N auetayanegIna nAANSATIIMNINTTAT sdeasiaznisedunglunussyuniegsia anugany
WhlaluSesssullendfianmsdndemy negsialuseduaina Aasssunazasservssalunisaniugsia

Professional English skills for communicating in business; writing business documents

and reports; business negotiation techniques; communications and discussions in business meetings;

o&
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knowledge and comprehension in the international business socializing etiquettes; business moralities

and ethics
AN @0 MBI UEMTUNTYINEI5I9 en(sn-0-o)
LAEN 108 English for Conducting Surveys 3 (3-0-6)

Jdeduneu Tl
Prerequisite none

Mé’ﬂﬂﬂiﬁugwuiuﬂWiﬁwﬁﬂﬁaﬂ vinwenndinguitonsieanslunisidisn nsvidiss
ity

Basic principles in conducting surveys; communicative English skills for conducting

surveys; collaboratively conducting surveys

Y

FFNE @O Mwsanguilevinuznsieansiaia en(en-o-)
LAEN 109 English for Digital Communication Skills 3 (3-0-6)
IdsAuneu g

Prerequisite none

'
o w

VINBEA118INg Uy TaNNITINIsna M3l mseularnsdgularasfauidAmLive

nsAnredeasHarNITTINUTENINIRsTsElagltnalulagfdvialugalan At wuvihuazUseyndaaug
anudlawaznslddenivia nmalunadieshidvianazinwelummssed 21 Tuvsunidinsldnwsenguiite
n1sdeans Mvinven1sseuiionsldidenass Ussilluwazasiallonivsedenivialuguiuusineg dmiunis

doans Wunwdsngulusyaiunminerasla

Integrated communicative language skills, i.e. speaking, listening, reading and writing,
and knowledge necessary for the effective intercultural communication and collaboration using the
digital technology in the globalized world; introducing and applying the interdisciplinary digital literacy,

the digital citizenship, and the 21st century skills in English-speaking contexts; demonstrating study skills

oo
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in using, selecting, evaluating and creating the digital content in various forms for the university-level

communication in English

e
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() 9183w luNgY Literacy TuAn3sen be 31U o= MUILAA
- Unfinwndeniseusiedvmungu Literacy saluillinsuna b Literacies s3uuailiitosndl os vl
fin lngndngasmmunlmaenseusigivngy Inter Cultural & Global Awareness Literacy NquivIn1e10e1e

oy o wihefn Wnsaunsaduiluseivlungy Intercultural & Global Awareness Literacy 10

iagfin (Mauf-UuR-AundrdienuLag)
Ng§u MU Literacy
ARFIA oo WNSUUNAAN ® (0-0-¢)
LALA 178 Phutthamonthon Studies 2 (2-0-4)
wderunen L

Prerequisite none

1 Y
a & Ao

wAnuagngundrAglunisfnviguey Wauin1svesyuyulunungnenvsuuma
Useingl Jausssy Msknndnudn wsegiauaedeny famanazeuiliulunisfinuniundinennsunma
Concepts and theoretical notions in the study of a community; the community

development in Salaya districts, local tradition, culture, and medicine; economy and society

Nau Health Literacy

ANNN @06 anulnsludinusedniu b (o-0-)
PYGE 101 Herbs in Daily Life 2 (2-0-4)
JdsRuneu  laidl

Prerequisite none

[y

wanwgnumansilewy omsuaziasesdnsayulnsludinusedniu ayulnsaisisuavya
311 g1a1dyusantnuianulusn wasndndunanayulnsinudeglusiuvive Bnsidenldayulng
nandugiguaInanayulng wazeayulng AUaeaduuasiinuainlunisguaavnimdesiu n1snse

AR ey ulnsognsdy

or
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Basic principles of pharmaceutical botany, herbal food and cosmetics in the daily life,

herbal medicines used in the primary health care and common herbal products in drugstores; using

herbal drugs and health supplements; preparations of some herbal formulations

MAN @06
SPGE 161
A UIAUNDU

Prerequisite

danmuitegunw ® (o--a)
Social Dance for Health 2 (1-2-3)
laif

none

fanALiaaunn AR tuNITEeN N1sHngou inwveiiugudanadamisdnu jead Ardu-ju

U1 91 91 91 NYNANTNNTEN wazAUUaeAdY

Social Dance for health; Attitude in training practice basic skills; Beguine, Waltz, Cuban-

Rumba, Cha Cha Cha, rules and regulations safety

MAN eo&
SPGE 165
AUIAUNDU

Prerequisite

uolsOnifioguam ® (o-o-n)
Aerobic for Health 2 (1-2-3)
Laidl

none

mawiuselsinuuuNInsgIu yrdnam msuiaiuwazanulaondy

Standard aerobic dancing; personality; injuries and safety

Ny Science and Environmental Literacy

MAN bco

SCGE 280

FUIAUNDU

AYNAUNITVYIIWUTNY b (o-0-)
Enjoyable Plant Propagation 2 (2-0-4)
1ig]

ox
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] a = a wva Y Y v
WUINH (MY1)-UUA-AUAINILAULDY)
Prerequisite none

Uselogtiunan1svenewugily Muuasnssuiun1sveIenugng AINILauY8InIg

3 3

=] 1

Yeenugiuiivusazsiln nsimszidgnidungy nsguasnuiisndinisvenenug nsussyndaly

Benefits of plant propagation; theories and procedures, suitable propagation methods;

group problem solving, nursery for newly propagated plants, applications

ANEAA ocm wianssaiedeuanda © (v-o-)
SHSS 193 Innovation for Better Environment 2 (2-0-4)
dsAuneu Taidl
Prerequisite none
n1swarminaysyleviniulaveuvesuyed dwalilanveusiegluniizingn Jym
danndeuiunngliiiuiolan o1 Uayvezyarles Ygnnlanieu uaslgymdeiidinesssuvia deutsuen
femsvnaunaresding TR AINSoLALLUININTHRILNYEIENUTE YA FumAd NN
mslisudlumnufuatevedan nmsadrsanutilaifeafunslimineinssssunresiivszansnmidonles
fuwAnnsiauegnediiy Juduamuiuinreulunsquadnudanadomdeiu madoudiunszuiuns
NAROIRA BENLUY waralevhuimnssuiifieafundadusifiosnuaaindensgrsieludinusesniu asaae
afamsiufianzau uazUszaunsainsdunstisguainunduiadeudnuuimmila
Humans are over-using the natural resources of the planet and cause environmental
crisis. Widespread worse situation in the world such as waste, global warming and disaster are caused
of social-economic-environment imbalances, according to the concept of United Nation. One of the

vital roots was people lacked the world phenomenal realness perception. Thus, the basic

understanding of natural resources efficient use with sustainable development concept raised
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nurturing the environment. Learning through thinking, design and doing process with easily making

innovation for environment in daily life generate individual point of view and direct experience to

help better environment

IMNAN @0
SCGE 110
A UIAUNDU

Prerequisite

wiAUInTIngAluy b (o-0-)
Chemistry and Modern Lifestyle 2 (2-0-4)
Laigl

none

WIPNENTURIINNT RSy ulnswazasainesIuR LYd1euareInsES wWule

wazdme Janaaauarnafiues AInaeN MIUlaUaNAIY

Food science; herbal products and natural extracts; cosmetics and supplementary

food; fibre and textiles; smart materials and polymer; environment; presentations

INAN @6
SCGE 111
AUIAUNDU

Prerequisite

A1ERN$N13YNoMTLNENa an (en-0-5)
Molecular Gastronomy 3 (3-0-6)
Laidl

none

ANUUaeAN8lUDITS WANAWALLATUBIDIMNITHALUN NNSYINENMISHWUUALAY WMATRALAY

gunsallumsiadelml ewsandaiuaziia gaslunisvhermsiluuinnssy

Food safety; the physics and chemistry of food and water; traditional cooking;

techniques and equipment in the modernist cuisine; food from animals and plants; innovative recipes

**EINAN @@
***SCGE 113

FUIAUNDU

AMUUanfgNIaLAdl LLﬁ%ﬂWiﬁﬂﬂ?ﬁﬁUaﬁLaﬁJ © (o-o-&)
Chemical Safety and Management 2 (2-0-4)
ety

oo
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WUINH (MY1)-UUA-AUAINILAULDY)
Prerequisite none

[ Y o

wannswazNg Bfinedfiuingdunsewaznisanmudsmedunsie anuludunsneves

a1swndl nMsduunUszaningdunsie msdaneniuingdunsie nsuudsingdunsne nsianisninvecde
Sunsie szuudanmisiulesiudy msszfugtivg wsendydAingdunsne wagngmnefiieites

Basic principles and theory concerning hazardous substances and how to reduce
hazard risk, hazard of chemicals, classification of hazardous substances, storage of hazardous

substances, hazardous substance transportation, hazardous waste treatment, security system

management, accident suspension, hazardous substance act and related law

ﬂa:a.l Intercultural & Global Awareness Literacy

T Ceey mia"mu,azmwﬁamﬁaﬂ']sﬁaaﬁﬂflmé’aﬂqw o (en-o0-o)
LAEN 136 Reading and Writing English for Communication 3 (3-0-6)
FeRunau Taig)

Prerequisite none

nseuLarnIslsuluanIun1salsng o n19eAUTIe FauNIIu NISAANLLAYILATIZY

FaANUIINAITAUNUT NITUTTYIUUAZNITOIUTDAIUNITIFINIT V1IENT ’i'IEJQ’mGile];JuaT\]'IﬂLLMEﬁG]IN i

)
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Reading and writing of different contexts: discussion, discourses, dialogue

interpretation and analysis, lectures, academic texts, news, and reports

AFNE bl nsiauenanuiunwdinguetislana © (o-o-a)
LAEN 222 Effective Presentations in English 2 (2-0-4)
FtaRunou Taidl

Prerequisite none

nstauenanuluanIneingg neldnwdinguldegrsgneisamngan nslvideya
agnedman dhaule uaslusgdnsam aedldlunstiavenany N15UST8N8Tayan1eaia nagnsluns
thiaue uaginwznFidedssduaunmsiiouinaondin

Presentation skills in the students’ fields of study using appropriate and accurate
English; clear delivery of the message; interesting and effective language use; language for statistics

description; presentation strategies and research skills enhancing life-long learning

ARND blom mmﬁqﬂqwl,ﬁa?ilaa’rﬁm’maﬂ'mﬂ’mﬂ © (o-o-&)
LAEN 223 Situation-Based Communicative English 2 (2-0-4)
FsAunau Taid)
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Prerequisite none
msflndinwensile maye Moy wagmadsuntnsanguitdniuluaniunisaling 4 it
Tuddnuszariunasluanvnivivesinfne ﬂ?ﬁﬁ@ﬁ?iﬂ?ﬁlﬂ?iL"QU{EJUE]EJINL%EJWSEM NS YULATNITLATIUAINY
wiouliinAnwlunsuiauenanulisgundoiuaainaziiusz@nsnm
Practicing listening, speaking, reading, and writing skill relevant to different situations
in both the daily life and in students’ fields of studies; writing skills and preparing students for doing

conducting presentations fluently and efficiently

AFNE bod MinwelazmAlANITe N8I uiTIINTal on (en-0-D)
LAEN 265 Critical English Reading Skills and Strategies 3 (3-0-6)
FtaRunou Taidl

Prerequisite none

[%
[y

MIsnumuinygnseuilddsunudluiviniusingussfuitugiu mMsysainis
senineinuen1seny nMslsunarn1sAnddnngiansel nMsdnussianunsu nmsvianudlasesfieny
Togusvand el LLamfﬁLﬁawan’L%u Tnefinruanawuand om mauenuszsznietoifaaiouas
AVIUARTIUYRI e

A revision of essential reading skills covered in English | and English II, namely
skimming, scanning, reading for main ideas and specific information; the integration of reading, writing,
and critical thinking skills; classifying the nature of texts; recognizing authors’ purpose including inferring
a basis for choice of language and content; understanding tone and persuasive elements; recognizing

bias

lcd
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ngu Civic Literacy

FUUU @&
SHHU 153
A UIAUNDU

Prerequisite

ATTYIVTTAUIUITN © (v-0-@)
Professional Code of Ethics 2 (2-0-4)
Taidl

none

ANUVNULAY YO ULIAYDIRI UANENTIVITN AU UDINTYTITULALATTHUTTEU

ANUNUBLALIAUTENOUVBINITN uluvimiuasvau93e Uy luasesssaivIdn A3u555ULALATIHIUIT

AN TNALNIVBINULNANE LALAIEDUNIFEUNINLNEIVBINUNITVINUTLUUSUNIVTN

Meanings and scope of professional ethics; meanings of ethics and code of ethics;

meanings and components of profession; moral philosophical concepts and theories in professional

ethics; ethics and code of ethics related to students; and religious doctrines related to working in the

professional contexts

AUNY @D6
SHHU 161
FUIAUNDU

Prerequisite

walnvoingunaznisvirnuduiiy o (o-0-@)
Group Dynamics and Teamwork 2 (2-0-4)
Laidl

none

APUNUIBVRINATANGY 5ITUVIF UTBLANVDINGN UATNEANTTUNGN NITARUNTN A3

vinennduiiy agguingy n1sdeansuengy N13IANIIANUTALEIUDINGY T3U5ITULAZUITIMVBINGY

Meaning of group dynamics; nature, types of group and group behavior; team

development; teamwork; group leadership; sroup communication; management of group conflict; sroup

ethics and manners

e
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nzju Finance and Management Literacy

ALY @eman dnnisaindmsugsnavinngn © (o-o0-@)
SHED 133 Marketeer for a Small Business 2 (2-0-4)
Jdsdunen Ll

Prerequisite none

mmiﬁugmuasmwﬁﬁLﬁ'm%’aqﬁ’umsmmm 15109933 AVUIALEN NENNITINNL
g3A9 mslduimnssunisiSeuimenuies msBouimemadanisduiu inszvasaumaielddessulat
WANANISEDNLUULIANITUAUAALUSNNS WATANITOBNWUUNITAAIALALUSEYIFUNUS N1SES19AULUY
g3navwIadn asrUsznevlunisidudivesgsiavuiain aurivesnisiludin auaaianiseisual
wqaﬂsimmﬁﬁmmﬂﬁmmzam LAENISYININITAAIALUUNBILDS

Basic knowledge and principles of marketing and small business founders; concepts
of business plan and self-learning with innovations; information retrieval and analysis for the social
media; techniques for innovation design of products and services; Techniques for marketing and

advertising; development of small business prototype; elements of being ownership; value of

leadership; Emotional Intelligence; positive thinking behaviors and wellness; forms of Guerrilla Marketing

dUdR olom mssindulavnnisusmsdmsunsduduszneunisyafavia ® (o-0-¢)

SHSS 123 Decision Making in Management for Entrepreneurship in the Digital 2 (2-0-4)
Age

deduneu il

Prerequisite none

/o
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Anuianudilaneiiunsindulaninisuinis nsdugusznaunisynnaa wualiy

o d'

warn1sasuwdadludianluyaddnag wiesonazinatianisandulanianisuinis n1susnIsIaIves

CY ¥ CY

Auszneuns muaaInineidviavesiuseneunis Jgymuavevassaveanisilufusznounisluenfiva
nsdlfnwnisdndulanisnisuimsvesduseneunisyanavia nguuiefiiertesdunisilugusznaunisen

AV 938595UMN9NISUTMSTeUsENOUNMTEARTTa waznseenwuunMaluduszneunisynfdviauasuny

o

»CN
)]

Knowledge and understanding about decision making in management;
entrepreneurship in the Digital Age; trends and changes of society in the Digital Age; tools and
techniques for decision making in management; time management for entrepreneurs; digital literacy for
entrepreneurs; problems and obstacles of entrepreneurship; cases studies of entrepreneurs’ decision
making in the Digital Age, related laws for entrepreneurship in the Digital Age; ethics in the administration

of entrepreneurs in the Digital Age and entrepreneurship designs in the Digital Age and business plans

AN ool wanaulunssuduiuszneunis b (o-0-&)
**SCGE 112 The Secret Sauce to Become an Entrepreneur 2 (2-0-4)
FtaRunou Taid

Prerequisite none

Iaﬂsuaqqiﬁmm\‘iamﬂm AZUIUNITODNLUUAINUAR ﬁuﬁmuuaﬁ’ﬁaa\quiﬁ% ANSAUN
ansdns ngyunenieiteaiugsia n1sRu
The world of future business; design thinking process; business model canvas; patent

search; laws related to business; finance

elel
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©.6 UIWAU

- NFUAYIANAAEAS
idgin (Mguf-ufuR-Auairdienuiag)
WA 00 IGRIES on (en-0-o)
SCMA 118 Calculus 3 (3-0-6)

Jadunow Ll
Prerequisite none

(2 % s

afin n1azdeliles domuagaudAvesoyius eyfusvesilsiduiivade Heiduaoni3iu
HefFuandinds Hedtundlnadii Hoidundlnafinndy dedlamesluanuasileitulamesiuanundu asm
auuslaeUTene auRusauAUge HasuTouius MIUssandnismeuius sukuudilimnuauagndninaeila
Unna Uenyiusuaznsmusnug matianismusnus Jsnushinsawuy nmsussgndnismusinug aduetiug
wagoynsuetiud flsiduremarsfuds alnuazainudeidosvesilsidunateiuys systudden nasads
AUNUSTILLAZBUYRUTTIY

Limits; continuity; definition and properties of derivatives; derivatives of algebraic
functions, logarithmic functions, exponential functions, trigonometric functions, inverse trigonometric
functions, hyperbolic functions and inverse hyperbolic functions; implicit differentiation; higher-order
derivatives; differentials; applications of differentiation; indeterminate forms and ('Hospital's rule;
antiderivatives and integration; techniques of integration; improper integrals; applications of integration;

infinite sequences and series; functions of several variables; limits and continuity of functions of several

variables; partial derivatives; total differentials and total derivatives

=]
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idgin (Mguf-ufuR-Aunirdienuiag)
AN oo aun19L 90U USaNsTY o (n-0-)
SCMA 168 Ordinary Differential Equations 3 (3-0-6)
tedunew il
Prerequisite none

(% s ¥ Y (% =

NshuznauNITTeyRusaly aun1dseyRusBLdududunis aun1sigaeynusliigs
dususiunils meUszendaumssudiunils aunmaiBseyiusiBadusudiuass msussgndaunissuduass aunis
Waduduiugs ssuvaunsigady msndamesiivuud

An introduction to ordinary differential equations; linear first order differential
equations; nonlinear first order differential equations; applications of fist order equations; second order

linear equations; applications of second order equations; higher order linear equations; system of linear

equations; matrices; determinants

- NHUIY AN
WAL @om Wil @ an (en-0-)
SCCH 103 General Chemistry | 3 (3-0-6)

Itedunow Ll
Prerequisite none
USunauansdunius 1aseasisesnon nquliussiail allvessiglungdvaniazinsugdu ad
a e N a a ¢ aa 1
BUNIY LAUUIARYT LANFILINADY
Stoichiometry; atomic structure; chemical bonding theory; representative and transition

metal elements; organic chemistry; nuclear chemistry; environmental chemistry

o
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iagfin (Meuf-UUuR-AunTIfienuLag)
WAL eoc ATl o o (en-0-0)
SCCH 104 General Chemistry |l 3 (3-0-6)
wdsAuneoy il
Prerequisite none
gaunarmansiall saurmansiadl aunawed aunalossu el uia veawan uasvouds
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;

electrochemistry; gas, liquid, and solid

WAY @06 UjtRnsiaiivialy o (0-n-0)
SCCH 107 General Chemistry Laboratory 1(0-3-1)
Jdsiuneu Ll
Prerequisite none
wadledlumaadl uaznsveassiiieadestiuidonluivuaivily: gumed saumans
wil el nsduasienansdunsd msdansigiasetumid n153nszidaUiuna Uisensaiualaznis
lymsm voauds wazmsdiasslunana msfiniinwensdoasanuimanil msiinvinegasvinusmiugdu
General techniques in chemistry and experiments related to lectures in general
chemistry: thermochemistry; chemical kinetics; electrochemistry; synthesis of organic compounds,
synthesis of inorganic compound; quantitative analysis, acid-base reaction and titration; solid state; and

molecular modeling; practicing communication skills in chemistry; practicing teamwork skills
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- NFNIVIBIINEN

Mi2efin (Meul-UUR-AuATIAIEAULDY)
WYY @0l UURNMIVENTITINe o o (0-n-)
SCBI 102 Biology Laboratory | 1 (0-3-1)
Fwdedunew Ll
Prerequisite none
nsldndesganssmi Tassadrauaswiniivensed nmandeuiiveduana eilefivuasdns
nswULead Nugeansuasiugmansidalseyng dning) uasngingsy

Microscopy, cell structure and function, movement of molecules, plant and animal

tissue; cell division, genetics and population genetics, ecology, and behaviors

MY ®0& UURNMTVaNTITINe o o (o-are)
SCBI 104 Biology Laboratory I 1(0-3-1)
Jdsdunou Ll
Prerequisite none

auvaInviatevesddidialuenandnsluues Wekan fele fiv wazdnd nsads
WwaGAUTUG way N1519Sevewingau ssuulseam uag NssuAuidn nsmelanay nislvaivuveion

The diversity of monera, protest, fungi, plants and animals, gametogenesis and

embryo development; the nervous system and sensory system, the respiratory and circulatory system

W elbe Tl o © (o-o-)
SCBI 121 General Biology | 2 (2-0-4)
Jdsdunew Ll

Prerequisite none

' '
a aada v 1 a aAaaa

ﬂ’J’WlWi’ﬁ’]ﬂVTa’WEJ?IE]QF]']%UE]UE]%C‘]E]&JLLﬁ%IZJLﬁQﬁSU@ﬂ?NiJ‘U'JG] Wﬁﬁﬂ']Uﬂ’]EJIE]U@jﬁ%UUaQN“U'J@ 13

[ [

aduvengas Msmelalusyiuigad nisdunsiziias sugeansuazn1suseendld LuIAan1aIiauIng

L4

N3ANYIAMUAUN LS TAUINTUALYNTHITI TN asTINeNTRYSNY
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The carbon and the molecular diversity of life, the energy transfer through living
systems; the organization of the cell, cellular respiration, photosynthesis, genetics and its applications

to the concept of evolution, phylogeny and systematic, ecology and conservation biology

iagfin (Mauf-UuR-AundrdienuLag)

WY elol Fineill o o (en-0-0)
SCBI 122 General Biology I 3 (3-0-6)
Jdsduneu il
Prerequisite none

AN NYRsEETIn AavainvanesTIn ety JUSsIagnThinng
yeuvesdIusng o vesiiy AmnuvaInvaenaTInmednd uazgusrsuazvthiinisiauvesefedzuay
FTUURIIZANN 9 Y03dn1

Biological diversity of life, plant diversity, plant forms and functions, animal diversity,

forms and functions of animal organs and the organ systems

- ngudvdand
NN ol Wand o o (en-0-)
SCPY 157 Physics | 3 (3-0-6)

wdedunew Ll
Prerequisite none

FAUANAATLATNAMIAATVBIDUAIA TULATHANIU  LIUUANLAZNITVY THUUBUAIA N3
\douiluuumy wamansvosinguianis audRnudanduvesaas mandeufinuuuniania namansves

vadlvia gauvnamans AauuazviAuAans

5]
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Kinematics and dynamics of particles, work and energy, momentum and collision,

system of particles, rotation motions, dynamics of rigid bodies, elastic properties of matter, oscillatory

motion, Fluid mechanics, thermodynamics, waves and optics



seaulsyy 9% [(1n []wen AMEINYIAIENT

1AR.lo MANGATINYFMERTURLNA 19739 A AAwLALl
NG o0& AaAnd © e (en-0-o)
SCPY 158 Physics Il 3 (3-0-6)

JdeRuneu il
Prerequisite none

Infwazwiman wastiinszuanss 2saslihnszuaadu awmudivanini ngefduinsnim
naFanimousiu Wandozpou Nandieaes

Electricity and magnetism, DC circuits, AC circuits, electromagnetic field, theory of relativity,
guantum mechanics, atomic physics, nuclear physics
WNE oxo UFRmsiAndidesd o (o-n-o)
SCPY 191 Introductory Physics Laboratory 1(0-3-1)
ITIAUNaU WNE o&e (M30138UNTONY)
Prerequisite SCPY 157 (or in parallel)

A1SNAABDITEAULDDIAUNLINUUININTB U8V N e NANE o way IWNE o AN b

Introductory level experiments in some topics in SCPY 157 Physics | and SCPY158 Physics

(~<lcd
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o)  RUINIVIUANL

o) AVUANIZATUUIAY

- NguIv AN
iaefin (Mauf-UUuR-AunTIfienuLag)
*NAL bolo inwgdfgdmsutiniadl o (v-o-c)
**SCCH 202 Essential Skills for Chemist-.s 2 (2-0-4)

dedunen il
Prerequisite none

o v [ 1% 1

WinwgdrAydmsutniedl laun n1s3uuningdunsie audasndeniuniivagnisdnns
Yoddeniuall MIATendeyaniuaiiazn1sianistoya N1SAUMILALNITBINNWITENIINYIAENT N3
Hoansuarn1siaunIINeenEns LAEANUFUNUSTENINUAAS

Essential skills for chemists including the classification of hazardous, substances,

chemical safety and waste management; chemical data analysis and data handling, scientific literature

searching and reading, scientific communication, and interpersonal relationship

**91A3 oo anlnsalny way awnlnsiuns o (n-0-)
**SCCH 203 Spectroscopy and spectrometry 3 (3-0-6)
Fv1UsAUNDU AN blom
Prerequisite SCCH 223

funsAzerszninsndunimanlidiviuluana wdnnsdurlsusaaunlnsalnd wdnnns
s1uaEUnlnsalnt ndnnswraauninsuns udnnstuefdesuunuinislawuud ndnnnsdiannsouatuss
Towuud wdosdlonsauninsalnd Msinseilassadisasdunsd LLazﬁum%‘a‘[ammﬂﬁﬁagﬂaﬁlé’mﬂwmﬁﬂ
Sipsivand

The nuclear magnetic resonance of hydrogen, carbon, and other atoms; 2D nuclear

magnetic resonance; the interpretation of nuclear magnetic resonance data, the application of nuclear

magnetic resonance to solve problems, the theory of modern nuclear magnetic resonance

(<lcd
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Mi2ein (Nuf-Ufun-AuainlgnuLeg)

AN boe LPIAATIENR © o (en-0-)
*SCCH 211 Analytical Chemistry | 3 (3-0-6)
JUeAunau WAL o
Prerequisite SCCH 104
edviideaseunioutu WAy bow
Co-requisite SCCH 217

‘ViﬁlﬂﬂﬂﬁLﬂi’]zﬁ‘l/l’mLﬂﬁ‘ﬁx‘iL%QQQJJY]WLL&%L%QU%@J’]EM NTANUINAUTUTY AI1UAATA
e Aruwiug Anufies adfdienudesginiaad ﬁm]al,ﬂﬁ&aﬂimﬂaﬁ wazarsazataUvies n1s
Tasendalsnauuulam sniasiuuiisunnsgiu nsgendukasedliiana ludewd-dada nswaas
maﬂmaqmwuﬂgamiamuﬁ ﬂﬁ@ﬂﬂﬁmmuwuazmmﬁﬂLL@U%%WS?Tu N19LUaNaAIUUDE Mo NDUaT
wiellansUseiiumsnueifiengd uasmamadadindigavesnmsiine

The fundamental knowledge of the chemical analysis both qualitative and
quantitative; concentration calculations, error, accuracy, precision, statistics for analytical chemistry;
chemical equilibria, electrolyte, and buffer solution; quantitative analyses by the titration method and
the calibration method; molecular absorption spectrometry in the UV-Visible; molecular emission
spectrometry, fluorescence; atomic absorption spectrometry; atomic emission spectrometry;

techniques in the method validation of analytical chemistry, and the detection limit in the quantitative

analysis

[~y
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Miaefin (Meuf-UUuR-AunTIfienuLag)
MAY b Ufuinisaiinsey o (o-n-o)
SCCH 217 Analytical Chemistry Laboratory 1(0-3-1)
JyUsAunou WAL @0
Prerequisite SCCH 104
edndidesdeuniontu WL bes
Co-requisite SCCH 211

o & ¥ aa & v A v | v Y aad a
nann1silesiunisaiiiiged n1sldiasecuilegnignies nsldadanugiuluysuiu

<9

¢ aa

AATIZY IBNNTe NM1FIeTIERTeUsnalaensUS B UNIRIgIU FaVnalnmudlownswuunisinAaly
[ I3 N 6 a ¢ a a [ [y A a
Wunsa-Lud ﬂ’]i‘Ui%EJﬂG]ﬂJ;]“IJENLUEliLLﬁ%ﬂ’ﬁ’JLﬂi’]%ﬂL“Uﬂﬂ ﬂ?i?ﬂﬁLUﬂ@iﬂJﬂ?i@J@ﬂﬁULLﬂﬂ NNILRIYUAIIALAY
Trlilasuazannugiulines

Elementary skills in analytical chemistry; correct use of glasswares; basic statistics in the
quantitative analysis; titration methods; quantitative analysis based on calibration concepts;
potentiometric method by pH measurements; application of Beers law and colorimetric analysis;

measurement of absorption spectrum; preparation of buffer solution and buffer capacity

(<]
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n8in (Nu)-UUA-ALAIINILAULDY)
*NAN blom LPIBUN3IY o on (en-0-o)
*SCCH 223 Organic Chemistry | 3 (3-0-6)
INTIAUNBY AU @0
Prerequisite SCCH 104
a = a S eaa 1 ¢ U a fa o Y ¥ al U
N3senTeasounIdninaevailendy vilnveseesiag uazanwuzlasiadsloviladu
= s I3 a a = ! aaa .:4' aa N6
noufsalasuud anuluezlsundn aweslowil audeshiveslfisen nsidsullamnaniiduniduaznaln
93U URAseimsununsieiindlelduazuiiseinisvinveswoadaslasn n1sudaduseninaufiseins
wiunmeiedlelwduazuiiseinisedaveswsaratslas nsdunszileafusazuoalaiainufizeinisuda
voduafatglan AuautRvekeafuLazealal UjAsensiiinvewoafuaziealail UfAse1vetueanases
B3 wazdwenlym
Nomenclature of polyfunctional organic compounds; molecular orbitals and geometry,
resonance theory; aromaticity; stereochemistry; reactivity; organic transformation and mechanism;
nucleophilic substitution reaction and elimination reaction of alkyl halides; competition between
nucleophilic substitution reaction and elimination reaction of alkyl halides; synthesis of alkenes and

alkynes from elimination reaction of alkyl halides; properties of alkenes and alkynes; addition reactions

of alkenes and alkynes; reactions of alcohol, ether and epoxide

[~
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Miaefin (Meuf-UUuR-AunTIfienuLag)

WMAN bloa WPIBUNTE o an (en-0-o)

SCCH 224 Organic Chemistry |l 3 (3-0-6)
JdeAuney AL blom
Prerequisite SCCH 223

Mswdsuulasuaznalnvesufizemanidunid 1éun UiAsensifinsneiealolwdiing

'
aaa =

Asuella UHATeINsunuNvesaIsUszneunInaIsuandan wazayius Ufnse1veweariaisuuuleseu

{ v o =

Uffsenisiiuvesarsrouging Uisenadninesdesdvaistluana laun arslulawnse ladu Tushu
UfAsensununmediaalasindvesasezlsufin nsdaunsziansdunsdnlgulisenuinnimistuneu n1s
o I3 a s |aaa A o a o aaa &
AUATIENATUIENOUNDALNDS “LJQﬂiEI'WlNWUﬂWiW’JﬂﬁNUi%LﬂWLLi@ﬂﬁ LLﬁSUQﬂiUWﬂ@QﬂWiUU

Organic transformations and reaction mechanisms including nucleophilic addition
reaction of carbonyl compounds; nucleophilic substitution reaction of carboxylic acids and derivatives;
reactions of alpha-carbanion; addition to conjugated compounds; chemistry of biomolecules,
carbohydrates, lipids and proteins; electrophilic substitution reaction of aromatic compounds; multi-step

synthesis of simple organic molecules; synthesis of polymers; radical reactions, and reactions of carbene

WAL bae aUAERSLALl o (b-o-c@)
SCCH 231 Chemical Kinetics 2 (2-0-4)
AUIAUNDU MAN ®o&

Prerequisite SCCH 104

[

NuNIUNENNITVIauAansiall ielminautlalunguliugiunisiinujizead
naonaudadendwmansenusiednsnisiinuisenall fregreidenisfnuife dnsnisiinufiseai ng
8n31 NuNetusnIINIsiinuisenall Msvaasaingnsin1siinufisenall ngdnsidusunile ngens
dudiuaas Msfnwinalnujisensiengdnsuazvaumansiaiivesouled nguin1svy wasnguvsudty n1s
=2 % = 2/ a a aa (4 =2 = U A
Hnvinwensdeansanusmaalidadldnd nsinnsuanseenteninusuineu

An introductory overview of chemical kinetics aiming to provide basic understanding

about chemical reactions, as well as important factors that influence the rate of the reaction; basic
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concepts of reaction rate, rate law, theories about reaction rate, experimental determination of reaction
rates, first-order rate law, second-order rate law, study of reaction mechanics using rate law, enzyme

kinetics, collision theory, and transition-state theory; practicing communication skills in physical

chemistry; practicing to act responsibly
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Mi2ein (Nuf-Ufun-AuainlgnuLeg)
WAL bal LA ABURAL © (v-o-)
SCCH 232 Quantum Chemistry 2 (2-0-4)
JUsAuNoU WA @0
Prerequisite SCCH 104

[

Wia AU NUgIUNIULAT AT UAYN NUFIUAIUNaMERSATRURY LLDMIATEUARUAILA

nugunelseifmansvamguasudy aumgautfvesoyniniazaiy namansaaukazn1sUssynaly
' o Y 3 a = Y 3 =

aunAtunges Mundsninensuednuazaninsalnlnsdu fmywniuay awnlnsalnlnimyu wazozmney
l‘eﬁiﬂﬁlﬂ‘u QUG%EJ%%H']?U?S&I’]QJV]’NLﬂﬁﬂﬁ@u&mLLﬂ%ﬂ’]iﬂi%ﬁgﬂﬁﬂ%ﬁ’]ﬁ%U@Z@]@iJ%ﬁ’]EJaLgﬂmiau NSENINWEAIS
= o AN a aa ¢ = = v a
aamimmgmammmmﬂa NNINNNITLANIDDNYIAUIUNATDU

The basic knowledge in quantum chemistry; historical background of quantum theory;
properties of particles and waves, wave mechanics and applications to simple systems -- the particle in
a box, the harmonic oscillator and vibrational spectroscopy, the rigid rotor and rotational spectroscopy,
and the hydrogen atom; approximation methods and their application to many-electron atoms are

covered in the last period of the course; practicing communication skills in physical chemistry; practicing

to act responsibly

WMAY bone UfuFnsagean@nd o (o-n-o)
SCCH 239 Physical Chemistry Laboratory 1(0-3-1)
JUsAuNoU WAL bme

Prerequisite SCCH 231

nsvnasaffugnmwaransuazaaumans awelnsalnd willvlih waduaseiing uas
NS IAUANTRNINILAINA

Experiments related to thermodynamics and kinetics, spectroscopy, electrochemistry,

solar cell and measurements of physical properties

«o
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wein (Ngul-ufun-Auaiidienuiag)
WAL oo Lpilatunid o o (en-0-)
SCCH 241 Inorganic Chemistry | 3 (3-0-6)
dsAuney Ll
Prerequisite none

fa o a

203507A M40 ARUTTEAUNGIIUGS 9 AULINTLALNOUINEN A1T1AUTANDT Nufoas

Uvadsluanauasnguiiussuiaud Uisersondindu-3andu iaflidansn-lua ndnveawds inflvessinmy
nanLarvaslaneunIUTYY
Atomic orbitals at the higher levels, symmetry and group theory, character table;

molecular orbital theory and valence bond theory; oxidation-reduction reactions; acid-base chemistry;

crystalline solids; chemistry of main group elements and transition metals

*9AU Mo WWIALATIER on (en-0-1o)
*SCCH 311 Analytical Chemistry I 3 (3-0-6)
A UIAUNDU WAL bee

Prerequisite SCCH 211
Y] & Y] ) a ¢ v A A = Y] = a

VANNTAUFIU MENNTTUE MTIRTeisiensedile: el asudnlnund Tnvudlow
73 lamuuys watdan1sienals wealanislasulnns i lasuilnnsduvuvesnal wiglasuiluns i
lovaulpsulnns il wealianshnszimeaamgl weliaddninslnida nisuszendmalinnsiiasiziaig

d‘ =) a 6 o ]

sesllelunTIATITiIeE1s

Basic principles, advanced principles, analysis of analytical instrument techniques:
electrochemistry, conductometry, potentiometry, voltammetry, separation techniques, chromatography
techniques, liquid chromatography, gas chromatography, ion chromatography, thermal analysis;

electrophoresis technique, applications of instrument techniques in the sample analysis
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iagfin (Meuf-UUuR-AunTIfienuLag)
“INAL el UtRnsnTeilaeinedile © (0-o-b)
*SCCH 317 Instrumental Analysis Laboratory 2 (0-6-2)
v 10eAUNDU WP Mmoo
Prerequisite SCCH 311
nsldiadestionaUninsues: Sansillown 380a dunsisa nsinnisdosuas N3
AANAUVDIDEADY NTUAILEIVBIBEADY nslaedeslomanilvi: weadenmdmmudlowss  nsinanu
Wl wedanshaunuues wdeslonslasuiinnsil wialasulnasil wazlasunlv nsfluuuresnar
nmlaseilaenislinannisnseiisuumnesinues wag n1sdnnisteyamelusunsululasvendiondisa
Spectrophotometric  instruments:  UV-visible, infrared, fluorescence, atomic
absorption, atomic emission, electrochemical instruments: potentiometry, conductometry,
voltammetry; chromatographic instruments: gas chromatography and liquid chromatography; light

scattering method based on turbidimetry; data handling using MS Excel

WAY Mo UfuRn1sARdun3e © (o-o-b)
SCCH 329 Organic Laboratory 2 (0-6-2)
JUsAuNoU WAL blom

Prerequisite SCCH 223

nManaaeLfeIfunITduATIEiasBunis Alerdestuufisenisunuidaediedlelnd
UfAsemsiiuseinedlelild UiAtenisudn Ufftensunuiivesanseslsundnsedianlaslid UiAzen
n13dnsedalu Ujisereendinduiaziantu nisldouledlunsdunsisnasdunid nmsuenaisuansoe
5933 danaiianisuenansuasnsimszilasadadosdu

Experiments concerning syntheses and reactions in organic chemistry: nucleophilic
substitution, nucleophilic addition, elimination reaction, electrophilic aromatic substitution,
rearrangement, oxidation and reduction, enzyme-catalyzed reactions; including the separation and

identification of the products; separation of natural products, classification of organic compounds

X
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iaefin (Meuf-UUuR-AunTIfienuLag)
WAL nne aunaavnaslulauning © (o-o-a)
SCCH 331 Equilibria and Thermodynamics 2 (2-0-4)
JUsAuNoU WAL @0
Prerequisite SCCH 104
wuzmdnnnsfiansanszuIunImeall & annzauga guvmaransifedeaty
nszvaumMadeanuiou maiinuasildsula n1sazans LLasﬂﬁﬁ%mmﬁ?ﬁuﬁm%ﬂumsu’%qwé GG
asavaneaniuwarldtlni uazszuumeaase s nstininwgnsAeansauimaaildeiland n1silnnns
LARIDBNTIRNTURRYeU
Introduction to chemical processes at equilibrium, thermodynamics relating to
thermal processes; phase formation and transformation, dissolution, and chemical reactions occurring

in pure substances, mixed phases, solutions (electrolyte- and non-electrolyte), and colloidal systems;

practicing communication skills in physical chemistry; practicing to act responsibly

WA o wilafiunsd o an (n-0-p)
SCCH 341 Inorganic Chemistry |l 3 (3-0-6)
daduney Al bee viTe USnwngaeu
Prerequisite SCCH 241 or consent of instructor

wnillaeesiudu: maAnassznouidedoulaveunsudtu mss e leluweitu ngu
Wusy awnasudiannseiln ngnisiden vllnvesdiannsednunsuddu audfudinan Mé’ﬂmﬁﬁugm%aq
a1sUsznoudedoulansdunsy Anuaiosuazlasasne Ufnsenaivaz nalnufisenail n1sissujisende
asUsEnauUgoulany duve

Coordination chemistry: formation of transition metal complexes, nomenclatures,
isomerism, bond theories, electronic spectra, selection rules, types of electronic transition, magnetism;
basic principles of organometallic complexes, stability and structures, reactions and mechanisms,

catalysis using organometallic complexes

XD
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*SCCH 348
A UIAUNDU

Prerequisite

Mi2efin (Meul-UUR-AuATIAIEAULDA)

Ufusnisialietiunie o (o-6n-0)
Inorganic Chemistry Laboratory 1 (0-3-1)
INAN @0l
SCCH 107

wuudnaesluanaasusenouatiunid MIdaunsIen IAsent waen1viunelaTaEsIaved

a1susznouliatou a1suszusenoulanydunsd lanseanlen weadweasuasasaiunsd

Molecular modeling of inorganic compounds, synthesis and characterization of

inorganic complexes, organometallic compounds, metal oxides, inorganic polymers

AINAU enoe
SCCH 361
A UIAUNDU

Prerequisite

wodlwesilodu o (en-0-o)
Introduction to Polymer 3 (3-0-6)
WAN blom
SCCH 223

nswseanedwes nsigatienanualvesnediues lassainwemediues autfvesne

a s LY a & a s a § & a [ (4
Alas NINALUINDALLDS AANNDALNDT ﬂ’]iLL‘UiE‘UW@ﬁLlIEJiL‘UUNEWmiL!“Vl

Polymer preparation; polymer characterization; structures of polymers; properties

of polymers; polymer modifications; polymeric materials; polymer processing

AU o
SCCH 368
A UIAUNDU

Prerequisite

UftRnsweRiuesiowiu o (o-6n-o)
Introductory Polymer Laboratory 1(0-3-1)
AN noe
SCCH 361

1

BnsduaTeinedwes weatialunengiumdnluanauaslasaianedwes audh

dAnyremetiues uaznisidennefiuesiien1suszgndldau mstnvinwenisdeansauimanediues n1s

HnvinvensvinnuTuiulau
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Polymer synthesis methodology; techniques for polymer molecular weight
determination and chemical structure characterization; important properties of polymer; and polymer

selection for utilization; practicing communication skills in polymer; practicing teamwork skills

* gninsUTuls
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AN @€
SCCH 495
A UIAUNDU

Prerequisite

Mi2efin (Meul-UUR-AuATIAIEAULDY)
FUNUMIALAL]  (e-0-)
Seminar in Chemistry 1(1-0-2)
WA bloe 139 mee 130 mee %30 mme 13D mbe
SCCH 224 or 311 or 341 or 331 or 361

]
aa v =

nsiauesUnUaarefuTsunanuIInsiuavadnindnwiaula uazdesienune

mmiéﬁﬂuaiw‘im

Students’ oral presentations and discussion of academic publications in chemistry

topics of their interest, as well as submitting the reports to the course lecturers

AN Cedel
SCCH 497
A UIAUNDU

Prerequisite

1A59NTI98MNLAd @ o (o-o-@)
Project in Chemistry | 2 (0-6-4)
WA bloe %39 mee 110 mde %30 mne 1D mbe

SCCH 224 or 311 or 341 or 331 or 361

A159IlATINNSIeVBIUNAN Y luITaNaulan 9@ vLedl: WwIAAs12Y LATaduUNSe LAl

a ¢ N a aa € a a s o s a A a A A a v I3 o U = PN
DUNTY LANLTINENE LANNDALULDS aaqmammm MIDANVIIVIBU) NeNYIVDY ﬂ?iﬂigfﬁlﬂ@ﬂ?WN?U@QUﬂﬁﬂwqm

IaSsuniuisnIsIveY

A student’s research project in the topic of interest in chemistry: analytical chemistry,

inorganic chemistry, organic chemistry, physical chemistry, polymer chemistry, material chemistry or

related fields; students” application of knowledge to the research methodology

®00
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WA @ 1ASINITIFUNLABNIILAL @ (o-oo-)
SCCH 494 Special Project in Chemistry 4 (0-12-4)
AUIAUNDU WAL b 30 mee W30 mce W38 mae 38 nbe

Prerequisite SCCH 224 or 311 or 341 or 331 or 361

SMIUNANYIANgNTIVINITUUUAFE 357U

'
a v

nmsanelamitemaailuimidenin@nwusazauaula Ineldsuamudiureuainenaisd

v
Y A

A= 44' a o ¢ [y
SN Wewduassmnuanunsalunsussendanuinugiulunisuilduidaym
For students in the Distinction Program
Each student’s learning to investigate a chemical research problem of interest under

the lecturer’s supervision, to build up the ability to apply the basic knowledge to solving problems

WAY e ndnusUsgen3 o (0-0=-)
SCCH 499 Undergraduate Thesis 6 (0-18-6)
JyUsAunau WAL €@

Prerequisite SCCH 494

SMUINANYINANGNTIVINISUUUNAY 367

nslasinsideifinnudisulvviefidomierlfuaasudaau Gedanuiedosty
a1 ualiATIe wlefiunid 1aldun3d Wwillladnd visewnlinedwes lnetlndnw aegldnisaiuauves
919158 7UT W

For students in the Distinction Program

An original or well-defined research project related to analytical chemistry, inorganic

chemistry, organic chemistry, physical chemistry, or polymer chemistry, undertaken by the individual

student under the guidance of an advisor

@06
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midgfin (Mguf-ufuR-Auadtfienulag)

WYA wom Faaihdeadu o (en-0-o)
SCBC 203 Basic Biochemistry 3 (3-0-6)
A 1TeAUnNDU WY oo 138 WA eom 13D WAL eod I AN ebe

Prerequisite 139 WAL elbm 139 WAL bloo 13D AN blom

SCBI' 121 or SCCH 103 or SCCH 104 or SCCH 121 or SCCH

123 or SCCH 220 or SCCH 223

Tnssadrsuaznihiivesdaluiana < vila aslulawnsn a0a WWsAu waznsailanddn
mzmumimmuaﬁamaa%ﬂuLaqaﬁu’a & F10 UATNITAIUAN NTEUIUNITANENBANRUTNTTULALANS
AIUANNITHARIEDNTBIEY AdweawaAlulad unumvesdiluanadunmsvhaluszuusieglusanisund nis
uluusgendldvnanmsunme

Structures and functions of four biomolecules, carbohydrate, lipid, proteins and
nucleic acid; metabolic processes and regulations of the metabolic pathways of four biomolecules,
flow of genetic information and gene regulations, DNA technology, role of biomolecules in the normal

physiological systems; some medical applications

YA o UfTRnsTaiidowiy o (o-are)
SCBC 204 Basic Biochemistry Laboratory 1(0-3-1)
WIAUABY  IWUA bom WIDLRBUNTOUAY
Prerequisite SCBC 203 or co-prerequisite

UURNSTIATINUEIL Usenaume < N1sveass MAedtu msldansazareauauanIn
& Y o o & a ¢ = =2 wa =
anudunsa-lua msldiesesdlenugilunsiiesgianstiliana Mmsfnwiauaudinisnieninuaziail ¥4
v 6

a13tiluana & Uszan waznalnluruiunisiuniuedan lnsusiazn1snaaesaziieidesiazdunusiuilion

TuNIAUTIENY FWTUATNUFIU WA o
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Basic biochemistry laboratory comprising eight experiments in preparation of the acid-
base solution and buffering system; the use of a basic instrument in analyzing biomolecules; the study
of physical and chemical properties of all four biomolecules and the metabolic process, related with

the course of Basic Biochemistry (SCBC 203)
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iaefin (Meuf-UuR-AunTfienuLag)
WA 0&0 adnTunu © (b-o-&)
SCMA 180 Introduction to Statistics 2 (2-0-4)
Jdsdvneu  ladl
Prerequisite none

Ay Mudsduuaznisianuasnnuiiandu nsaanunenadnmans

N13uaNkIANLaz lukuUTieY @8RNTIUU1 NITWANKIIVBINITFUFIBET NMTUTZLIUAIMUUA

[
) %

N15UTUIUALUUYI NSVIREBUANLATIY N5ldrendLIsatalew
Probability, random variables and probability distributions, mathematical
expectation, specialprobability distributions, descriptive statistics, sampling distributions, point

estimation, interval estimation, hypothesis testing, elementary use of statistical software

WA obo AUNITLTIDUNUS o (o-o-a)
SCMA 260 Differential Equations 2 (2-0-4)
JyUeAunau WA o
Prerequisite SCMA 168

V98| 109auN15L YR UsAY NaLRAsLUUDYNTUYBIANNIS TN USalY Na
nswdasantany szuvaunsdseyius eynsuniues aun1adeoyiusdendesdy

Theory of the ordinary differential equations; series solutions to ordinary
differential equations; Laplace transforms systems of differential equations; Fourier series,

elementary partial differential equations

®Oo&
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WAL aod Wermansnsiasziuul g b (b-0-)
*SCCH 315 Trends in Analytical Science 2 (2-0-4)
eAuAeY AU mee
Prerequisite SCCH 311

demstmuilmilueifiessinidudagiu medenmslinseidldnisiva weia
nsugnoynaLuulnangldauy malesgilasnslindnnisnssids mademaaifinseiduuas
deluteqiuihauls dwsunsiiaseimedinisunmd msiiaseidaluana nsisizvinis
dannden MAeTginaliinermans maliaszsiansidadagiivandng Mzl

Current topics of new developments in analytical chemistry; instrumental
analysis based on the flow-based technique, filed-flow fractionation and light scattering

techniques; biomedical analysis, biomolecular analysis, environmental monitoring, forensic

science, pesticide-residue analysis; pharmaceutical analysis

*21A3 o LPIBUNIY on (en-0-o)
*SCCH 323 Organic Chemistry |Il 3 (3-0-6)
JeAunau WAL bloe
Prerequisite SCCH 224

ngmslnsesedaiu  awellownfuaznansaimeiledidnnsein  mawilenh
pauns URseweslendnidesiu wasnstszendlinguiluananfessialunsesuie wieviunens
\aUgnsen

Baldwin’s rules; stereochemistry and stereocelectronic effect; asymmetric
induction; basic pericyclic reactions; and the applications of molecular orbital theory in

explanation/prediction of pericyclic reactions

®0D
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*INAU aenc nilituRouazpoaaess b (o-0-c)
*SCCH 335 Surface Chemistry and Colloids 2 (2-0-4)
v 1deAunou WAL bn

Prerequisite SCCH 232

1%
(% L3

VANNITVOLANNURT HIUTEU WazADAaDER WATITUNURY/WIIRIET Quvnaransves

[ (%

TURY NUAUUTEUIL/UULAY nsyAyududa Rfiliveuineg1edesn dlatunediueslswdu Ay

\afiesvessruuAeaasen warn1sldUselevyd nsgaduszninmwesnd-uia lelumesunisgadu n13nsaa

v

anuYaIuRY InglnlvlanuAndadingeyd dinven1sdeans anunsaenlesanuiiuusngnisel
555UW1H/N15UsynAldasaludinusydniu waraie

Principles of surface, interface, and colloid chemistry; surface energy/surface
tension; thermodynamics of surface; planar/curve surfaces; determination of contact angle;
superhydrophobic surface; emulsion polymerization; colloidal stability and its utilization; solid-gas
adsorption; adsorption isotherms; surface characterizations; practicing critical thinking, commmunication

skills, relating knowledge to nature/applications in everyday life and research

®ow
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mi2ein (Nuf-Ufun-AuadnlgnuLeg)

*INAN <olo nsuAtgymiluiadl © (v-o-)
*SCCH 402 Problem Solving in Chemistry 2 (2-0-4)
JyUsAunou WAL blo@

Prerequisite SCCH 224

uni nssnguarnslimaua nssedym nsrvaunsuitymdieiimeinemans
n3xUIUMTITe 1nTesdlenazmaluladiinisianldlumsuitiymmandt msuszgndldmnuimaeilunis
widgyvmaadl Jymmaeiluiagdu nsdlfnwiiifedesdunsuitamimani unanuiieadeuay
thaulalutagtuAgfunsuidgmlued

Introduction, logic and reasoning, problem identification, problem solving process
through scientific methods, research methodology, tools and technology for problem solving in
chemistry, the application of chemical knowledge to solve problems in chemistry, current problems in

chemistry, case studies related to problem solving in chemistry, and recent literature on problem

solving in chemistry

[

“INAN o TupdesuuniuAnislgiuugIuad ® (o-0-c)
**SCCH 403 Advanced NMR Spectroscopy 2 (2-0-4)
wdadunew Al bom %38 USnwddeu

Prerequisite SCCH 203 or consent of instructor

TARYSHUNUANLS Lo UUTYDLalATIAN ANSUBY LALEEADUDU DILARYSHUNLURNLS

Tguuuduuy 2 15 nswlsnatiedesuunuinslowuud n1sussendldiuadesuuniudnislaiuudlunis
P Aa A v o a a ¢ a ¢ @ '
wnigymn ‘qu‘wawLﬂaamaﬂﬂuuaLﬂaEJiLLmLummﬂ%uwamﬂwu

Nuclear magnetic resonance of hydrogen, carbon, and other atoms; 2D nuclear

magnetic resonance; interpretation of nuclear magnetic resonance data, application of nuclear

magnetic resonance to solve problems, theories related to the modern nuclear magnetic resonance

®0w
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**SCCH 404 Storytelling in Chemistry 2 (2-0-4)
edunew Ll

Prerequisite none

! = oA a = = Y] Yo
115874 NMSeY kagn1siasessmiiaulamaaiiluefn U990u wazeuian baun

Usgiimans wnn1saldnAty nsrunumeall wagvidonmaainsivady
Reading, writing, and storytelling in chemistry from past, present, and future

including history, timelines, discovery in chemistry, and contemporary chemistry topics

WAN Cob WTOMANIUATIATIZY @ © (o-o-a)
SCCH 412 Special Topics in Analytical Chemistry | 2 (2-0-4)
JyUsAUNaU WAL o6
Prerequisite SCCH 311

‘ViéhﬂﬁL%\m”asuaﬂmammﬁqaﬂfmqwmwﬁa 9 Wethendenisduaiuasuaiy
MANNINIIUERINe1AmEns N15UsenARNINIINUINgIMEnsaIuIae 9 wldlunsednanead ns
m’mamuﬁ'lﬁﬂmq ﬂ’]iLﬁ‘Ui’J‘US’JﬂJLLﬁ%%ﬂHW’?@QWSWU%’mﬁLﬁﬂL‘VWj ﬂﬁm’mﬁgaﬂ’?mqwmuﬂizLml@hﬂé’]
mefiuiingie enasUasuula 9175UU IQNETUNTITNYT hazenania

Fundamental concepts of forensic evidences for supporting the case investigation;
principles of forensic science; an application of the scientific knowledge to solving cases, crime
scene investigations, evidence sampling, collecting and preservative, and collecting evidences from

the crime scene, forensic analysis: fingerprints, fake documents, gunshot residues, biological samples

and drug
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WAN Coen W NANINLATALATIZY b © (o-o-)
SCCH 413 Special Topics in Analytical Chemistry |l 2 (2-0-4)
JyUsAunou WAL Moo
Prerequisite SCCH 311

s iaszmaeilagldaudRinieenusou  nsesznaailagefeaudmnedny
Yufunsed nashwesermaeilasldnatannduwnaandanuy  nsessilegldimatinsiuiu s
a ¢ o v v v Aa ¢ =~ Ao o Aa ¢
Anziuia anuimvimesiueilesgisazsedinawegluanuaulluaiiiinsed

The thermal analysis, radiochemical methods, plasma spectroanalytical

chemistry, raman spectroscopy, methods for the analysis of gases, advances in analytical techniques

and topics of current interest

WAL o \nfiAawanden © (o-0-a)
SCCH 414 Environmental Chemistry 2 (2-0-4)
JyUeAunau WY oo
Prerequisite SCCH 311

wEnmsmaaiidanndon sruvvesdanadeuuar Tnmealuduindes Jpniavesni Y9ane
UYPIDINF INN1AVDIFY igﬂﬂﬂmaﬂﬁaﬁﬁﬁm JUATNIUIVDITYNIAR9 TuAsuIndey 1995v09a19LATuaY
NANSENU UAN1IZNEINE Y ﬁugmmﬁLﬂiwﬁmﬁunﬂé’au SPUUEAMEILALLAZ NEINELATDL19ED
Principles of environmental chemistry, the environmental systems and environmental
phases; hydrosphere, atmosphere, lithosphere, biosphere, interactions in the environment; chemical

fates and chemical cycles, environmental pollution, the basis of environmental analysis, chemical

ecological and chemical toxicology in brief
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INAN oo NANNITUINTINGT © (o-0-&)
SCCH 416 Principles of Metrology 2 (2-0-4)
JUeAunau WA oo
Prerequisite SCCH 311

ANUSAgITUNUgIUTEULNRT NG Usenaumevdnvguiuazu]iRlumunisinaims

wil affdmsunisnsaiamaaiiinsgd nsaeundu Anuliwiueuven1sin nsuseiuamnin Al
ad
V849D

Studies of knowledge in fundamental metrology consisting of the theoretical and

practical aspects of the measurement in chemistry, statistics for the analytical measurement,

traceability, uncertainty of measurement, quality assurance, method validation

WA oo WtaniAENIBANBUNSY © (o-0-a)
SCCH 420 Special Topics in Organic Chemistry 2 (2-0-4)
FTIRUNDUY WA bloe
Prerequisite SCCH 224

L% \ o Y IS S ea a ¥ LY v Y v

UM UNUIMLAEAIINAIAYIDIRITNARNATT NanNN13T0ANBUNIENALITRIiUToAn

(% [
U ¥ 14 % L4 [

437 AnuiiugulasiuiazauseavaineItesiuritednass Jymuwasnisuilelayminingidesiu
Wtafnass welulagninsihunldluidednass unenuluidesunlifeitesaziiaulalutagduieniu
aa al v vV L2
WAL UNI T U TDANEST
Introduction, the role of the selected topics, principles of the selected topic, basic
and advanced concept of organic chemistry related to the selected topics, problems and solutions to

the selected topics; related technology, and recent literatures on the selected topics in organic

chemistry
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*SCCH 421 Physical Organic Chemistry
JyUsAunou WAL blo@

Prerequisite SCCH 224

iaefin (Meuf-UUuR-AunTIfienuLaq)
© (o-0-&)

2 (2-0-4)

awetloriinuulauniing asurefiuduiazluagarfiuailnd navesaduinens

AAsEATNRNIsAnUARSeY ansdsdudvesUfisen aaunamansiad waulivnden nansvaunNadans

voslelelvy Ufseaildauas Uisennesleniintug

Dynamic stereochemistry; conformational analysis and molecular mechanics; steric,

strain effects on chemical reactions; reaction intermediates; chemical kinetics; Hammett plots; kinetic

isotope effects; photochemistry; advanced pericyclic reactions

WAL ol MMSALATITYNIAATIDUNTE
SCCH 422 Organic Synthesis

v 1deAunDU WAL bloc

Prerequisite SCCH 224

o (9-o-&)

2 (2-0-4)

aaa

Ufsenneg Alglunisduasizrinmaniidunsd Uffsendanaiatuvesaisuoud

wdlelnld UfAsewesnfueuianalelwdiuarsusznouiivyilsddunsueda msasunyiladdu
TngldufAsennmsunuitdhetedlolnd UiAtemaiusedidnlnslidiniusyvesnivou  UFA%en
Induvomvgansuedauasmyileidudug  UFATenlelnauenitu Uiisedadluinuugluadian
warUfisennisudn arseasunluwiiadnvedlanydanilal waslanedanlalidss nisasieiusy
sewinaniueulagliufitorvesasoesuniulusen arsoosunluddneu arseesunluiiu  UjATed
Rertestuasinaniinmdidnaseu uazUjizenoondiatu

Organic reactions in the organic synthesis including alkylation of nucleophilic
carbon; the reactions of carbon nucleophiles with carbonyl groups; functional group

interconversion by nucleophilic substitution; electrophilic additions to carbon - carbon multiple

bonds; the reduction of carbonyl and other functional groups; cycloadditions; unimolecular

6B
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rearrangements and elimination; organometallic compounds of alkaline and alkaline earth metals,
carbon-carbon bond forming reactions of compounds of organo-boron, organo-silicon and organo-

tin; reactions involving highly reactive electron-deficient intermediates and oxidations

* 51839 sUTUUT
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**SCCH 423 Organic and Supramolecular Chemistry 2 (2-0-4)
JUeAunau WAL bloe
Prerequisite SCCH 224
VANNITHAEAITIAUINITVOLATIgUTILIENS ANYIsTTNYIRYaLTINTEIvRsgUTluLaNa
dwiuuanleoou ueuleosu wazluanaiiunans anuanunsalunisuszneuduedld nMseenLuULaznIs
Fuanzvluanalszneu ansdunidifiedugusiluana gusluanaaindlasnisieloudidnnsounay
wasau lanasus wasnsussenely
Principles and development of supramolecular chemistry, nature of supramolecular
interactions, molecular recognition for cation, anion and neutral molecule, molecular self-assembly,
design and syntheses of organic compounds for the supramolecules, supramolecular switches using

electron and energy transfers, molecular devices and their applications

WA o WATIYDIATTITUYA o (v-o-a)
SCCH 424 Natural Product Chemistry 2 (2-0-4)
deRuney AL bloe
Prerequisite SCCH 224

asdunidssruuAninuduesddsznouveiis 0d uazedunid waznisutanguans
sssuRmarilnodeiugiunanisTidaaei

Organic compounds of the natural origin found in plants, animals and microorganisms,

and their classification on the basis of their biosynthetic pathways
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WA o LANTIBUNTY © (v-o-)
SCCH 425 Bioorganic Chemistry 2 (2-0-4)
JyUsAunou WAL blo@
Prerequisite SCCH 224

a IS IS

pdnmsiugiumaeddunisuasdued nssvrumamaniiuasUjisemaaiifatuly
A4di¥3n: URSensuonaanedaeth UiAseneendindu-3dndu uiAseifaanusumelufimnisnisidni
UfATen nalndaseufAzen wihiivesanstalaana: DNA RNA wazieulus! anstaluanafiunaule uasdd
vouiusniUUlng TUsiiu weufiued nalnmsvhauuazmsesngrisvese aaufnthdug luaeduni

Basic principles in organic chemistry and biochemistry; chemical processes in living
cells: hydrolysis reaction, oxidation-reduction reaction and stereospecific reaction; catalytic mechanism;

function of biological molecules: DNA, RNA, and enzymes; biomolecule: peptide, protein, antibody,

drug, recent advances in related fields

AN o nalnujizenaldunse © (o-0-)
SCCH 426 Organic Reaction Mechanisms 2 (2-0-4)
JyUsAunau WAL bloe

Prerequisite SCCH 224

m'iL%mmmaua%’jumawummatﬁ@‘dﬁﬁ%mLﬂﬁ voamsidsuulasanansaedulyiduens
wansfe AvanvanvesUfisduiiugiunastugessansing 4 vosmsdund

Drawing and proposing a step-by-step description of the most reasonable pathway by

which the reactants are converted to products for the fundamental and advanced reactions of organic

molecules
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WAL o LASIUDIEN © (o-0-c)
SCCH 428 Medicinal Chemistry 2 (2-0-4)
JUeAunau WAL bloc
Prerequisite SCCH 224
nEnATiug U TR aIaTsduaTgivieatsatanisiinmiieidus nuilsa
miﬁﬂmﬂﬁﬁ%mLﬂﬁmaamﬁﬁﬁﬂﬂiuﬂmﬁu sufanalnuazniseengrvessn e1fivy 81UfTIUE B9
Sniaungu NSAIDs nseenuuuasfisignsnistanm sufsmsduaseionlugaamnssy nsilnvinwenns
doansanuimaniundd msiinnisuaniesndnnuiuiiavey
Basic principles in developing synthetic small molecules or natural products to
therapeutics; the study of chemistry of current drugs as well as the mechanism of action of these drugs
including antibiotics, anti-inflammation such as NSAIDs; the design of new chemical entities as well as
the chemical reactions and chemical syntheses in the industry; practicing communication skills in

organic chemistry; practicing to act responsibly

WA o v NLAL UL RUNTE o © (o-o-&)
SCCH 429 Special Topics in Organic Chemistry I 2 (2-0-4)
AUIAUNDU AN bloe

Prerequisite SCCH 224

' 1%
LYY v ¥ a

uni weddunsdiuideiivay dendulagiuiaseurquilleniuadeaniznismans

v [
v v Y Aa & o L3 &

ARBUNIE Aegeitetivay nTBuUNIIFuATIETUEs nalnUisealduniduuas wiinseiuwini il

o—

(%
(Y

YN 1ANVRIAITHANAUINITITUVIATUGY NITFUATIZRRUURANNINT wazn1TUTEyndldiAliBunIduuy
Tuasie nstinnsuanseendinnusuinteu

Introduction, organic chemistry and the selected topics, current topics with modern
contents related to the field of organic chemistry, examples of selected topics, advanced organic

synthesis, advanced organic reaction mechanism, frontiers in medicinal chemistry, chemical biology,

@D
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advanced natural product chemistry, asymmetric synthesis, and modern application of organic

chemistry; practicing to act responsibly
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WAN Cné WAl uallBiEnd o o (v-0-@)
SCCH 435 Special Topics in Physical Chemistry | 2 (2-0-4)
WAune AN bal %50 USnuaeu

Prerequisite SCCH 232 or consent of instructor

Y s a

Y a a Y N a aa i g @ 9 &
Widefiawingdnuailidaildand Negluatiuaulamdudagdu ndnnistuasiaznis
Uszgndldmneades: mnuunnsewadlasiadidluraids nszuiunsaieloudianasou

Special topics of current interest in physical chemistry; advanced principles and

relevant applications: structural defect in solids, electron transfer

AL Cane nguneniag © (o-0-&)
SCCH 437 Principles of Electrochemistry 2 (2-0-4)
WwdeAuney  mAN mae 138 USnwgdeu
Prerequisite SCCH 331 or consent of instructor
Y] 3 aaa a a ° aad a
NUMIUNANNITVDIYUNNAANFNT LLamJgﬂimimaﬂ%ﬂlumaaﬂmﬂﬁLmJ LULUINEL DU
nszuaunsalnituadl laun ussnszvisgninslesuluaisazaredidniaslan ngufweuis-gniia Uszian
A a X = A a X 1 & < 1Y o a
vosnseuaiintulugadlniiail nszuiunsiiietusenineaniuazasazane uau wugdivaiinnig
a s ) = = ° o =~ 60 Yo av a a Y o
AATziniingItesiunguineiiued was mammaﬂmimﬂh\lﬁﬁLﬂﬂJM‘LJ'ﬁ%E;ﬂMSUﬂUQWU YNLNYIVBINY
NAKUNAGDN LU MENNISVBLTARITaNES kadiusauisemaluiuail msinvinvenisdeansaiiuinig
LPITIHANG N1SRNNISUARIBNTIALTURRYOU
Reviews of chemical thermodynamics and redox reaction in electrochemistry.
Introduction to theories in electrochemistry, such as interactions of ionic solutions, Debye-Hickel
theory, processes at the interface between electrode and electrolytes; introduction to electrochemical
techniques; application of electrochemistry to research fields of alternative energy such as fuel cells
and catalyst in electrochemistry; practicing communication skills in physical chemistry; practicing to act

responsibly
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AN @on QUVNAFNANSLTETA © (o-0-@)
**SCCH 438 Statistical Thermodynamics 2 (2-0-4)
WeAUAeY AN bal LAY AU ane

Prerequisite SCCH 232 and SCCH 331

v
§ a

AMUINUFIUNAURUUNAAERSIBERR LanuReIfuguNaaIanITada 1Bead

3)

(% (%
v A

Usznaumeanautidganiawazaniavauialugnuad mm‘wmaLLazmwﬁaaﬂ%mﬁmuwugm GAGKRN
Tudauni seduturesmiudass nufanusuuanvdou uasdnsnisiinuiniened nsiininwenisdoans
AudmaaliBsiidnd msfinnisuansesndseuiuiinvey

The basic knowledge in statistical thermodynamics; the topics include the comparison
of macroscopic and microscopic properties of ideal gases, the description of ensemble theory,

Boltzmann statistics, molecular degree of freedom, transition theory and chemical reaction rate;

practicing communication skills in physical chemistry; practicing to act responsibly

WA e LATLTIAN U b (0-0-©)
SCCH 439 Computational Chemistry 2 (1-1-2)
FUIAUNDU AN Lalo

Prerequisite SCCH 232

MW NUg 1Az NS ITTaNARITNNITAIUIUNIAUAIBUARLLAT TBNITHUU ab initio way

a s @ | ~ I e A Ay Yo ° Yy A a

nguilaiduianinunuiniu Inefinsnandanatdaildnililunisaruin: nsmilassadisiiadss n1sm
159831999 IUTTUEAN MIAIMAIANANTAUTasluana audAnianesiulauiin uagandfnisann
nsalnd

Basic theory and guideline for the use of molecular modeling softwares to perform
the quantum chemical calculation; the ab initio method and the Density functional theory commonly

used computational techniques; seometry optimization, transition state search, frequency calculation,

and thermodynamics and spectroscopic property

oo



seaulsyy 9% [(1n []wen AMEINYIAIENT

1AD. b VANANTINYFANTUNNR @NU1IU AL AAwLALl

U

** 5g3Un by

obe



seaulsyy 9% [(1n []wen AMEINYIAIENT

1AD. b VANANTINYFANTUNNR @NU1IU AL AAwLALl

U

] a = a wva Y Y v
n8in (Nu-UUA-ALAIINILAULDY)

AN <&on demvlualoliunid o © (o-0-@)
SCCH 443 Special Topics in Inorganic Chemistry | 2 (2-0-4)
ITIRUNDUY WU bEe
Prerequisite SCCH 241

v Y A = [ = a a6 A 1 a & % (% &

NIVDNLAGLNYINULANDUUNTY WQQIUQQWNEUIT\]VILUU{]QQUU ﬁﬁﬂﬂ?iﬂu@%m%ﬂ’]’i
Uszendldmneates luideituy n1sselfisen willieadudietiunid wasiailvasianeiiunid n1sinvinwe

= o A a ¢ = = v a

miaamimmgmamuauumﬂ ANINNNITULANIDDNYIANUIUNATDU

Special topics of current interest in inorganic chemistry; advanced principles and
relevant applications in the topics such as catalysis, bioinorganic chemistry and chemistry of inorganic

materials; practicing communication skills in inorganic chemistry; practicing to act responsibly

WA e teniavlualioiuvid o © (o-0-a)
SCCH 444 Special Topics in Inorganic Chemistry I 2 (2-0-4)
FTIRUNDUY WA beo

Prerequisite SCCH 241

v Y a a [ a a a s a 1 A & Y [ ]

Wdeiiawifginuialiodunid Negluaivaulamdudagiu ndnnisdugeuaznis
Uszgnaldineates luidowy wnflvesasuszneulaeasfiudu inflveslanzdun3d wazinfivewouds ns
Anvinvensdeansanuimaaieduysd nsinnsuanieenennusuRavey

Special topics of current interest in inorganic chemistry; advanced principles and

relevant applications in the topics such as coordination chemistry, organometallic chemistry and solid-

state chemistry; practicing communication skills in inorganic chemistry; practicing to act responsibly
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INAN <@ wilFetun3g © (v-0-c)
**SCCH 445 Bioinorganic Chemistry 2 (2-0-4)
Wweune AN mee MIRUINWIKHDY
Prerequisite SCCH 341 or consent of instructor

anudrdgyreslessulansludiinet wiialawouledussiansneg n1sussendldnig
nswnng MaUssgnaldlutageansuazndsnuniuden nMsaewdianaseutaziisiuiise3nend

Roles of metal in biology; different types of metalloenzymes; applications in
biomedical sciences; applications in material sciences and alternative; energy electron transfer process

and redox catalysts

el <o ndlgUslaanavetianTeauuly © (o-o-)
**SCCH 446 Supramolecular Chemistry of Nanomaterials 2 (2-0-4)
wdaduney WAl bee IBUINWIEERY
Prerequisite SCCH 241 or consent of instructor

umiadigusluana wazuualaslendndunus, fio81990EuNUe, NaTBINITALANLATILUA
lasleadn, woslulawiindluniivesasleaduazinas inllgusluanaludinen, nsduasizaninenssy
gusluanalagldiuiuy nsfigaudndnuwalluaigusluena iwilidawasasnsagmndsnulussuugys
Tuana Fanuiludmiunmsdszandldluimnssy mathdwen mifademansunmg wdetuionaigus

luanavesTanuily Mmsldnuaigusiluenaluiiiausedniu Ujduiusiulineigusiluenatuwimii

Introduction to supramolecular and macrocyclic chemistry, surveys of ligand, chelate
and macrocyclic effects, thermodynamics principles in host-guest chemistry, supramolecular chemistry
in biology, strategic template assisted synthesis of supramolecular architectures, characterization
techniques in supramolecular chemistry, photochemistry and energy transfer in supramolecular
systems, supramolecular nanomaterials for engineering, drug delivery, and theranostic applications,
frontier topics in supramolecular nanomaterials, supramolecular chemistry in actions, interactions with

outstanding supramolecular chemists

ebm
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**SCCH 447 Modern Main Group Chemistry 2 (2-0-4)
Wweunen AN bee MIRUINWHHOY

Prerequisite

SCCH 241 or consent of instructor

wlvessgmyuan lawn lavzueanilal laveweaalaiidss swmnauluseu s19wmsa 579

falnau smwalany swmelany wag Mdealitlmiiiieidesiuniivessinmvan

Chemistry of alkali metal, alkali earth metal, boron, tetrel, pnictogen, chalcogen,

halogen, and modern topics related to main group chemistry

**INAY €
**SCCH 448
F1UIAUNDU

Prerequisite

nsseufisenaiimeasdunsdlany © (o-0-c)
Catalysis by Organometallic Compounds 2 (2-0-4)
WAL bee TUTNYEADY

SCCH 241 or consent of instructor

1%
aaa Y

UfAseaiinuguvesansidadoudunsdlane Aegransisalisewuuieniugndnd
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1933M53WHATEN Mregensissuisenalisngansiddoudunidlanslugnainnssy wasruiduadelniy

NetpatufnsUfAseuUa T udunIdlans

Basic reactions in organometallic chemistry, notable examples of homogeneous

catalytic reactions, catalytic mechanism, examples of catalytic reactions used by chemical industry, and

up-to-date research topics involving organometallic catalysts
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*SCCH 451 Industrial Chemistry 2 (2-0-4)
WuneY  MAN eoc
Prerequisite SCCH 104

gnavnssuailuvssmndlng svgmansgramnssuosiu guamnssunasdanilal

4

gRaImnsTunIANINEdukaznIalunin nsUssiludunulugraivnssuall gaamnssuaisUlnsiad

q E 9

1%

PRAIMNTTUNDAUDTUALNANARAN YAAIMNTTUAITANTININLALITRLNAITININ Uagnsimugaavnssulng
pgudsBufuuAnMIHALRA YRS ITAULATYEAITIN W Laswgiavyuiou waslaswsiadiden

The Thai chemical industry, introduction to industrial economics, Chlor-Alkali
products, nitric and sulfuric acid industry, cost evaluation in the chemical industry, petrochemical
industry, polymer and plastics industry, biochemicals and biofuels industry, and sustainable

development of the Thai industry with the concept of Bio-Circular-Green Economy (BCG Economy)

WA oo wiliannediues ® (o-0-)
SCCH 461 Polymer Materials Chemistry 2 (2-0-4)
JyUsAUNaU WAL o
Prerequisite SCCH 361

uazBaieiuaiinman audinaed FdnduazandAnisldaudy q nmsuszgndld
Nuvemaain 819 @il arsedeuln wasly slevemedwesfivhnisaeu: wedlefidu wedlnshau
wodielud wedlidlamaslss weodalesu weofleames wedgsiou BwondisTu uazensvlinsineg sudaned
wosylalwdfifinisiamun 1wy nedwesifaszneu warwedwesdinim

Details of chemistry of production, chemical, physical and other properties relevant

to the applications of plastics, rubbers, fibers, surface coatings and foams; the types of polymers:

polyethylene, polypropylene, polyamide, poly (vinyl chloride), polystyrene, polyester, polyurethane,

eobb
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epoxy resin, and rubbers including newly developed polymers such as polymer composites and

biopolymers

* §183NHNTUTUUT

o)



seaulsyy 9% [(1n []wen

1AD. b VANANTINYFANTUNNR @NU1IU AL

U

ADLINYAERS

AAwLALl

**991AU @Dl Hstulanediues
**SCCH 462 Functional Polymers
v 1deAunou WAL noe
Prerequisite SCCH 361

iaefin (Meuf-UUuR-AunTIfienuLaq)
© (o-0-&)

2 (2-0-4)

a =~ o a a a a1 Y Iy} ¢ o
TlﬂﬁgLQEJWLﬂEVJﬂULLU']ﬂ@ﬂqiLmiﬁlNWQaLM@%IV@JW@&%Q%ULQW'W% I@Uﬂqiaﬂlﬂiqg'ﬁ NIAALLUS
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Details of the concept of preparation of polymers incorporating specific functional

groups by synthetic method, chemical modification, mixing of 2 polymers, or utilizing fillers and natural

polymers including synthesis of phamaceutical and environmentally responsive polymers

*INAN oo wialulagens © (o-0-@)
*SCCH 466 Rubber Technology 2 (2-0-4)
JyUeAunau WAL oo
Prerequisite SCCH 361
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Properties and applications of natural rubber and various types of synthetic rubbers;

chemicals used in rubber processing; rubber compounding; shaping and curing; testing and property

analysis of rubber products in both of dry rubber and latex forms
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*SCCH 467 Plastics Technology 2 (2-0-4)
JyUsAunou WAL oo
Prerequisite SCCH 361
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Basic principle of plastic processing, processing factors affecting the property;
additives and fillers; mixing and compounding plastics, extrusion, injection moulding, blow moulding,
compression moulding, thermoforming, rotational moulding; polymer composites; plastics for circular
economy; testing of plastics and applications; practicing communication skills in polymer; practicing to

act responsibly
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SCCH 471 Introduction to Materials Science 2 (2-0-4)
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Prerequisite SCCH 104
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Atomic structure and interatomic bonding; structure of crystalline solids,
imperfection in solids; diffusion, failure and degradation; mechanical behaviour of materials; phase

diagram, phase transformation in metals; metal, ceramic, polymer and composite
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**SCCH 480 Quality Management System 3 (3-0-6)
FdsAuneu Taigd

Prerequisite none
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AATIEkarNITUTTEUNG N15UTUUSE wiafn Plan-Do-Check-Act wag Risk-Based Thinking snudannyum
H1RIFIUAINS ISO 9001

Quality management principles, requirement of international standard for quality
management system SO 9001, scope, terms and definition, context of structural organization,
leadership, planning, support, operation, analysis and evaluation, improvement, Plan-Do-Check-Act

process approach and Risk-Based Thinking approach for the requirement of I1SO 9001
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**SCCH 481 Quality Assurance in Laboratory Testing 3 (3-0-6)
ITIAUNU WAL @om %30 AN e@oc WD WAL bee

Prerequisite SCCH 103 or SCCH 104 or SCCH 211
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mludmiunesufiRnsneaeuuaznisaauLiiey 1SO 17025
Quality assurance in laboratory testing, quality control, general requirements for the

competence of testing and calibrations laboratories 1SO 17025
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Cooperative Work Education 6 (0-18-6)
WA bloc %39 WAL mee 1ID WAN mane ¥30 WAL ace I
WAL moe W3UINWEARY
SCCH 224 or SCCH 311 or SCCH 331 or SCCH 341 or SCCH 361 or
consent of instructor
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Cooperative work education on the job training in the organization, government

agency, private sector, industrial factory, laboratory for testing, research and development section, the

organization working related to chemistry or scientific area under the program approval

MNP €xXe
SCCH 491
FUIAUNDU

Prerequisite

AN €
SCCH 498
FUIAUNDU

Prerequisite

MToRnasslulall o (o-0-c)
Selected Topics in Chemistry 2 (2-0-4)
WAL eoc Y30 USnyaeu

SCCH 104 or Consent of instructor
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One or two current topics from various areas in chemistry

1ATINTIT8N9LAT o & (0-elo-)
Project in Chemistry |I 4 (0-12-4)
NP Exel
SCCH 497
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A major research project, either as a continuation of the project in chemistry | or

starting a new project in the interested topics
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SCCH 458 Industrial Visits 1(0-3-1)
dsAuneu WAL bloe %30 mee 1D nde %30 amne 110 nbe

Prerequisite SCCH 224 or 311 or 341 or 331 or 361
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malandluriosujuRnig

Visit several industries, production process, quality control, analysis and testing of

the industrial products, waste water treatment, studying chemical and physic analysis and testing in

laboratory

WA e HnaunIngRamINg Ty © (o-o-b)
SCCH 459 Industrial Training 2 (0-6-2)
ITIAUNU WAL blod 39 mee 30 mde Y30 mme Y30 mbe

Prerequisite SCCH 224 or 311 or 341 or 331 or 361
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Training as a trainee employer in the section of related industrial chemistry, in the
industrial plant or in the related industrial chemistry laboratory; applying the knowledge in chemistry,

scientific and technology methods, including related fields, improvement and development in career

skills for students; training at the industry section with the assisnment duty, reports and presentation
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of the training, including evaluating by the observer employers of the industry section and visiting

lecturers, practicing communication skills in chemistry, practicing teamwork skills
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SCCH 490 Independent Study in Chemistry 2 (0-2-4)
JeAunau WAL bloe %30 mee %30 mde %30 mae K30 mbe

Prerequisite SCCH 224 or 311 or 341 or 331 or 361
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For students in the distinction program

Independent searching and learning of a topic in chemistry of individual interest,
under the supervision of a faculty, practicing skills in both oral and writing; a final study report is required

by the end of the semester
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