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i 3 i - 30 30 a0
FuT 4 i i : 30 30
334 30 60 100 140 160
Sruauiinndtazdnsa - - - 30 30
N1SANEN
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2.6 SUUIZUIUNULLNY

sulszanandulumuszunaudszanamesunivendewmalulagasuns fad

2.6.1 JUUTZNIUTIBTU (MU8: UMW)

[

uAv.2

. 5 Yauuszuna
srwazdensesu
2565 2566 2567 2568 2569
(1) A1ansfng 312,000 624,000 1,040,000 1,456,000 1,664,000
2) ANaInzLeu 960,000 1,920,000 3,200,000 4,480,000 5,120,000
(3) RugAnyUIINIFUIA - - - - -
s 1,272,000 2,544,000 4,240,000 5,936,000 6,784,000
2.6.2 9UUSEUIUSI9IY (MULY: UN)
Ysuuseuna
NRUINLIU
2565 2566 2567 2568 2569
(1) JUYARINTG 2,346,900 4,693,800 7,823,000 10,952,200 12,516,800
2) UMY 2,031,600 4,063,200 6,772,000 9,480,800 10,835,200
(3) SUMLEUNIT 2,080,200 4,160,400 6,934,000 9,707,600 11,094,400
374U 6,458,700 12,917,400 21,529,000 30,140,600 34,446,400
2.6.3 SUAINU (Vihe: U)
Yauuszanew
swazdensIgsu
2565 2566 2567 2568 2569
UULNANYT 30 60 90 140 160
ANLINERIIUNFAN Y
.. 954,800 954,800 954,800 954,800 954,800
(@ Yn13fnwn)
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2.7 SEUUNISANE
b wuudussudundn
* uunelnasude dsiuiidunan
" puunsbnacudsunsnndazidsadudendn
. a a a 6 o2 4‘ [ .
wuumslnamsdiannselindilud@enan (E-learning)
b wuumebnaniadumasiin

"B (z)

2.8 msisulaunulginsiedvinasnisamslsuseudnuuniIneg1as (1)

uAv.2

Huldaudevsdvuninerdomeluladgsuiisnaien1s@nurdul3yuy1n3 w.a. 2561

(nMAnwIn 1) sreszuuasaeinautedefuumingrdemaluladasuns 119y seuuadanyle

AR WA 2563 (NAKNUIN 9) WAaLNISHIBULaUNITINFBUINTEAUAINUAINISD (Advanced Placement

Test) M UINgIAIansuazadna1ans seaulsyn1ns TudN 1 a1uudn 8.3 vean1sussyuan

N3RS 10/2563 (n1ANWIN 10)

3. waNgAsLAZaNTIRaRY
3.1 viangns

3.1.1 Swunidlginsiunasanangns Llieendn 160 wilehn

3.1.2 lassadramdngns

(1) vedvAnynaly Lidesndn 38 wuledn
- navunuAnwvily 15 whgin
- nAdTIMYIRUTEImA 15 whgin
- ngaAnAnwiluuuuden Livesnn 8 wiedn

(2) nuwIvNanIE laidowndn 105  widefn
- NEEAYMNY %ﬁugmmﬁwmmam%LLazmﬁmmam‘ 33 wiena
- ngxivanzauleAy 62 niein
- AU RRNITIUERN 10 vuaein

(3) nundrEunafne uas lasamside Litesndy 9 wiaehia
- WsgNAniafing 1 wmhein
- annadne 1 8

14
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1AS99U 2 8  wuwnm

(4) wuINIVNADNLET laidaenin 8  wuwin

3.1.3 5939
(1) wndvdnenaly 38 wuawnA
nguAvunuAnuialy Ih3eu 15 misefn 9insieiudeluil

IST201001 M53AAYA 2(2-0-4)
(Digital Literacy)

15T201002 mslilusunsuitensizous 1(0-2-1)
(Use of Application Programs for Learning)

IST201003 vinwedin 3(3-0-6)
(Life Skills)

15T201004 Anudunaidiesuaywaiioslan 3(3-0-6)
(Citizenship and Global Citizens)

IST202001 syudiudsnuuazdsndon 3(3-0-6)
(Man, Society and Environment)

IST202002 aiyweiuLAT¥gRakagn I THaIu 3(3-0-6)

(Man, Society and Development)

nguAvIaEneUssma Widou 15 mihefn 9nseivelud

IST30 1101 mmé’mqmﬁamﬁaaﬁ 1 3(3-0-6)
(English for Communication 1)

IST30 1102 Mw1danguiiltonisieans 2 3(3-0-6)
(English for Communication 2)

IST30 1103 Mwdsnquiileinguszasdnsining 3(3-0-6)
(English for Academic Purposes)

IST30 1104 MwdsnquiiioingUszasdiane 3(3-0-6)
(English for Specific Purposes)

IST30 1105 Mw1danguiiton1svieu 3(3-0-6)

(English for Careers)
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1 a = a'l = | = 1 a a 1 dy
nguAvAnwIlUkuuEen lviideniseu 8 viiefin ansgivisieluil
IST20 1501 A lneiiansaeans 2(2-0-4)

(Thai for Communication)

IST20 1502 @aUidnsg 2(2-0-4)
(Art Appreciation)

IST20 1503 g 1NDIATIY 2(2-0-4)
(Holistic Health)

IST20 1504 ngnanelutinuseiniu 2(2-0-4)

(Law in Daily Life)
IST20 2501 WusAaduuSyNYUiUNGUR TN 2(1-2-3)

(Professional and Community Engagement)

IST20 2502 Ine@nwidamyinusssy 2(2-0-4)
(Pluri-cultural Thai Studies)
IST20 2503 W@ ufne 2(2-0-4)
(ASEAN Studies)
IST20 2504 N13ARALTIDDNLUY 2(2-0-4)
(Design Thinking)
IST20 2504 §nianves 2(2-0-4)

(Love Yourself)

(2) v vnaniz 95  wuenn
NEUIVINU UTENausig INugIumeingrmansuagsadinenans Uiy
AnsIu 33 niein Usenaumesneduselull

SCI01 1001 UURNsWINEIPEns-AlaAIEnS 1(0-3-0)
(Collaborative Science - Mathematics Laboratory)

SCI02 1101 1Al 1 4(4-0-8)
(Chemistry 1)

SCI02 1102 YjUAN15AT 1 1(0-3-0)
(Chemistry Laboratory 1)

SCI02 1103 1Adl 2 2(2-0-4)

(Chemistry 1)
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SCI02 1104 UfURN51A3 2
(Chemistry Laboratory II)
SCI03 1201 UAAAFAILATIZI 1
(Analytical Calculus 1)
SCI03 1202 UARARAILATIZN 2
(Analytical Calculus 2)
SCI03 1401 F5\eadi
(Statistical Methods)
SCI04 1071 ¥¥Inen 1
(Biology 1)
SCI04 1072 U URN15¥IINeN 1
(Biology Laboratory 1)
SCl05 1101 #aAnds1ngu
(Foundation of Physics)
SCl05 1191 YgfuRnsHdndsngu

(Foundation of Physics Laboratory)

unfnwudenfnwiegrsdesvnilayaiv (3 vihenn) auitanimuandiieni

YAVl 1
SCI04 1073 433neN 2
(Biology II)
SCI04 1074 UJURN5¥TInen 2
(Biology Laboratory II)
YA 2
SCI05 1102 naA@RSLaEAIUTOU
(Mechanics and Heat)

a wa s

SCI05 1192 UfURnsnaransuazALsou

(Mechanics and Heat Laboratory)

17

1(0-3-0)

4(4-0-8)

4(4-0-8)

3(3-0-6)

4(4-0-8)

1(0-3-0)

4(4-0-8)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)
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NN NANIEAIU Usenaume Tvnanesudsdu
WIUMNLANTIN 72 RN Usznaumniy
AV UANIZATUUIAY 62 WA Usznaunie
nguAlialiuvsd
SCI02 2211 wasloliun3d 1
(Inorganic Chemistry 1)
SCI02 2212 YURNswniiatiuvsd 1
(Inorganic Chemistry Laboratory 1)
SCI02 3213 wpslatiuvse 2
(Inorganic Chemistry II)
SCl02 3214 Y{URNsindlatiuvse 2
(Inorganic Chemistry Laboratory 2)
nguLANBUIY
SCI02 1121 vATBUNIE 1
(Organic Chemistry 1)
SCl02 1122 UuRnIsiaiiBunsd
(Organic Chemistry Laboratory)
SCI02 2223 ATIBUNTE 2
(Organic Chemistry 1)

SCI02 2224 YURNTEBATIZRETBUNITE

(Organic Synthesis Laboratory)

NGUATIATIZIA
SCI02 1131 LATAATIZY 1
(Analytical Chemistry 1)
SCl02 1132 YfuRnsiaiitlaTIey 1
(Analytical Chemistry Laboratory 1)
SCI02 2233 WATAATIZN 2
(Analytical Chemistry II)
SCI02 2234 YRURNISANTATIEN 2

(Analytical Chemistry Laboratory II)

18
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LAZITUANIZAULEDN

10 #UH80R

4(4-0-8)

1(0-3-0)

4(4-0-8)

1(0-3-0)

10 #U280A

4(4-0-8)

1(0-3-0)

4(4-0-8)

1(0-3-0)

12 wene

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)



SCI02 3335 MsATIEidEsmaaiesdle 3(3-0-6)
(Instrumental Methods of Analysis)

SCI02 3336 UfURMIMTasgimeisnaeiodle 1(0-3-0)
(Instrumental Methods of Analysis Laboratory)
ngundeWEnd 11 mhefn

SCI02 2241 \ATLFIHENE 1 3(3-0-6)
(Physical Chemistry 1)

SCI02 2242 U{TRNsATITHENE 1(0-3-0)
(Physical Chemistry Laboratory)

SCI02 2243 ATIAWENS 2 3(3-0-6)
(Physical Chemistry II)

SCI02 3244 \pfiA0UsY 3(3-0-6)
(Quantum Chemistry)

SCI02 3245 YURNsIANATIRUAY 1(0-3-0)
(Quantum Chemistry Laboratory)

NguTIAYN 8 vitegfin
SCI02 2271 nanFAdl 1 3(3-0-6)
(Principles of Biochemistry 1)
SCI02 2272 YURNsuanT Al 1 1(0-3-0)
(Principles of Biochemistry Laboratory )
SCI02 2273 ndnTLall 2 3(3-0-6)
(Principles of Biochemistry II)
SCI02 2274 YJUANsMaNTLAL 2 1(0-3-0)

(Principles of Biochemistry Laboratory II)

NGULANENINGINT 6 vIein
SCI02 1105 Aulasndeluesluanis 1(1-0-2)
(Laboratory Safety)

SCI02 2306 ANSHYUIUITENILAL 2(2-0-4)
(Research Writing in Chemistry)
SCI02 2250 NMSATUIUNGLAL] 3(3-0-6)

(Chemical Calculations)

19
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fuuun 2 IEnn
SCI02 3381 AuUUIMINAL 1 1(0-1-2)
(Chemistry Seminar 1)
SCI02 4382 duuumaLail 2 1(0-1-2)

(Chemistry Seminar 1)

TAT997U 3 YUYAR
SCI02 3390 TAs991u 1 3(0-9-0)
(Project 1)

nguAvdensnn 10 wihefn WEFeuwden mnmeindielud

SCI01 1002 NMUAAIKNAKAN1TAT NI ITNVBITRYA 2(1-2-4)
MOINYIFERS
(Visualization and Infographic Design for Scientific Data)

SCI01 2001 menenanstoyalaanussivuazimalulag 3(2-1-6)
Udonwutunuzii
(Introduction to Data Science, Al and Blockchain Technology)

SCI02 3426 wilAwnday 3(3-0-6)
(Environmental Chemistry)

SCI01 3460 wwdluTinUszaniv 3(3-0-6)
(Chemistry in Daily Life)

5CI02 4461 weilgmaminssaoadiuy 3(3-0-6)
(Introduction to Industrial Chemistry)

5Cl02 4463 niiwodwesidou 3(3-0-6)
(Introduction to Polymer Chemistry)

scl02 4464 Vpsiiiodu 3(3-0-6)

(Introduction to Petrochemicals)
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Werdunisaduayy uwavduadubidnd@nwanusaseusldedaududnanin aensulazitoules

Auulauiglunisiauidszme dadulumuanudoinisluniswauimdsaulugalszmelne

(Thailand 4.0) vingnsdsdnlases s1g3vIaenRNIzaU WAL lnetdnAnwiaiunsaiden mundy

[

aulauazanuntnvestindnw ladingusnedysieil

f.

[
v a Y

1 a = a | 1 a A a Y v = =
ﬂ’qlei’]EJ’J%’]LF’]%J?%@UU?@U@,’]@TUNﬁQ L‘U‘Hﬂq&liﬁEJ’J‘?I’W]?NLﬁiiJIMUﬂﬂﬂw’]ﬁ’]ﬁJ’]iﬂLiﬁJuglu

v Y

edvnadiddnuazidunismisunnunioudmiunisiidedugeeld Inedndnw

anunsadenisousedn el TnsaumiurevresauIvedl Traiunsatuduiv

@onamgaula
SCI02 4215 ﬁa%’a%’quwmﬁaﬁum?é 3(3-0-6)
(Advanced Topics in Inorganic Chemistry)
SCI02 3325 niiBunIdtugs 3(3-0-6)
(Advanced Organic Chemistry)
SCI02 4465 wildsiAndvesnlasiuana 3(3-0-6)
(Physical Chemistry of Macromolecules)
SCI02 4466 NTATUIUTIINY AR 3(3-0-6)
(Scientific Computing)
5C102 4467 nsshaesluanatbowiu 3(3-0-6)
(Introduction to Molecular Modeling)
SCI02 4468 N15L3aUHNTEUTIAUIN 3(3-0-6)
(Computational Catalysis)
SCI02 4471 wannTNTIINILATIAS LA TINENE 3(3-0-6)
(Principles of Structural Biology and Biophysics)
SCI09 4473 MsWAIINGNSUNTINNITEAULLLENA 3(3-0-9)

(Molecular Bio-Product Development)

wana1nil lunquividenaiv dnfAnwanunsaidendnusednlussauiudindnw
wangasInemansumUngin @a1v13yiall (Mdngnsuun®) (angnsuuls) e
wangasInemansumUndin vangasanvindiaiuazinaluladfied (vangns

WA (mangnsuiuuss)
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uAv.2

1. nqumeinfiatulitnAnunianumdeslunisysanmaidenmednms fuflugiuns
Boumsaeuinermans edunnedsuyaains Wilesamnsofiazininermans 1
deven novausslasINIduaINSHARATATANAINTailAYIMYINeImansuaz
adiamans Tnedndnuannsaideniiouneivldfelud Tnsanuifureuvesany iz
il Wanunsaduduividenamiziuld

SCI01 3003 duNWINTSISEUTINAERNS 1(0-3-0)
(Science Learning Seminar)

SCI01 4001 ANYINTNTLUIUNT 2(0-4-4)
(Facilitator)

A, naumednfisjatiuliindnuiianuwdoslumsysannisidonmisivns fuitugiunis
Usgnaumsssfanazuinnssy weiunsmisuyaains Wlanuaiuisod azin
Ingrmans Wuszgndaseassaudnnssy lasdndnwianuisadieniSeusiedvile
ol Tneamudiuteuesaunisuall Wanusatuduisdonanzduld

IST50 2401 Aluduszneunstiunsadisgsialv 3(3-0-6)
(Entrepreneurship and New Venture Creation)

IST50 2402 nagnsnisididnand miunansdusiuazuinisuinnssy 2(2-0-4)
(Go-to-Market Strategies for Innovative Product and Service)

IST50 2403 WHUTIAUALATIANIUNY 3(3-0-6)
(Business Plan and Financing)

IST50 2404 UIANTTUUUUINABITINT 2(1-2-3)
(Business Model Innovation)

IST50 2405 NM3BONLUUHAASMILATUINS 2(1-2-3)
(Product and Service Design)

IST50 2406 Ussinunguunedmsuguszneunisuinnssy 2(2-0-4)
(Legal Aspects for Innovative Entrepreneurs)

IST50 2407 nagnsninddunmslaadmsugsiauinnssy 2(2-0-4)
(Intellectual Property Strategies for Innovative Business)

IST50 2408 MFHAILIUIANTTUNINH AL 2(1-2-3)
(Social Innovation Development)

IST50 2409 AluEUsENOUNMIVNIdIAY 2(1-2-3)

(Social Entrepreneurship)
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IST50 2410 Asdudusznounsgsiamalulad 2(1-2-3)
(Technopreneurship)
IST50 2411 Ta3aRndnUsenaunis 2(2-0-4)

(Entrepreneurial Logistics)

(3) numIgannafnetazlasin1side Lideasndn 9 wiulena
SCI02 3391 W3suanAaANY 1(1-0-3)
(Pre-Cooperative Education)
SCI02 4492 annafne 1 8 nein

(Cooperative Education 1)

3o dwsungumeiuiatuliindnudaumiedlumsysannindevms
N9 ﬁuﬁugmmiﬂizﬂaumiﬁjﬁaLLazui’mmiu
IST50 3412 LW3ENARAIANBIUTZTNOUNITUIOLATIUNITUNLINIE 1(1-0-2)
Usenaunis
(Pre-Enterprise Cooperative Education or Pre-Enterprise Incubation)
IST50 4413 anfadnwiUsenaunis 8 nefn
(Enterprise Cooperative Education)
IST50 4414 NSULWILUTLNBUNIT 8 mefin
(Enterprise Incubation)
130 A938UTIINNATINU 2 NALNUTIBITIENNIAN Y
SCI02 4494 1AF997U 2 8 e
(Project II)
1. iedunsaduayy wasdunsdaaunumdouvesindnuidigssuunsyie Tt
Woinfnuszaunsalmeuindn lavaniulszneunisianiaenvuuazaasy i
dhulunmsiauaunmUudin #5siUANLABINITVBINAIALIINU ANATIAINNTINLD

senianulsenaunsuaranuaauAnwuIny dnAnwideaunsaifenise Uiy

Tusiedvsiolld
SCI02 4495 @uAafnw 2 8 Menn
(Cooperative Education II)
SCI02 4496 1AT997U 3 8 Menn

(Project III)
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(4) wuINIVNADNLES 8  UUWAN

=

Tndenisouivile q lusgaudSyanieg ey 8 nulein lnsnianse

e

= ] a A a a o = a oA ) =
NYULNIINTNYIVIN Lﬂmaauiumm’mmaEJLVlﬂIuIaEJEﬁmi Wi@ﬂ']ﬂaﬂ']‘tlu’q@ﬂﬂﬂ@"l

DU MurIng1desuses vanelunaznieuenlsene

WeuszlavdlumswIsuanundenveadndnw Widuyaainsidl

'
Y

ANNasandaulunsiaL FuusiisedvidenadNindnwiaisiden feweld

SCI01 1003 nanadamandLdeudmsunsiy 2(2-0-4)
(Basic Mathematics for Finance)

SCI01 3002 sihwensaeansisndudmiuinemansuasmaluladsunuam
(Essential Communication Skills for Frontier Science and
Technology) 2(2-0-4)

SCI01 3001 ASLWYUMINGIANERS 2(2-0-4)

(Scientific Writing)

AN VDITREIU
SHEIYY USELNDUMIEFH LAY 9 18N IABWAAETANIAIUVUNY A9

o a = o0 Y a Au a 1 a [ LY (% dy
®an!m 1-3 RUBAN ﬁ'TL!ﬂTU'Wﬁ‘UN@‘;UE]‘UELULW@%)GUW AMUURTNE AU

o w

SCl UL dunIvnInendans

o w

IST PO dunivmalulagdany

o/ dl = a d‘@/ a 1 a o LY U d’J
wandl 4 - 5 nuehy awnivInsuRaseuluLsaziIv Anuasia faill

01 N0 gindvinedans

02 Y aldnN AU NAL

03 e auIvIadinnans / adaransussend
04 N0 A MARNe / TIeAande

05 IR auIvaANd / Wanduszend

06 Y UaldnN anungilansaune

08 QUAR 2191983 INeN

09 7 alanN avvaduazivalulagyiad

14 FUIAK @191INYIFIANTAITNNN

15 VTN VIV INANERS

17 FQERR avInemanisyaugadLazlianadnsunis

UsgnANITINITUING

[

wanfl 6 u1efa seauTUINUNANwIAIsIESsuluwAazaNU1IvVY ANNUATIHE AIT

24



uAv.2

1 w8 FT 1

2 nueda 7 2

3 HRRRN ST 3

4 nueda 7 4

5-6 REGR sefUTBnnRTtugs
7 HRRRN szAuUTey Ly

8 nueda szauUIeygLen

9 NUIYDY Bu

L dl = o w a
wann 7-9 NUBAY ANNUVBITIIU

3.1.4  WHUNISANE

[y

o a a o & = a 44'
nangaIseauligyminangns 4 U 1Juluaudseniansensnd@neisng es wmsgiu

a % a

AAITEAUUSUNS anvInereansuazadinenans w.e. 2554 lnevangasialenaliindnule

9

A =

WonAnwiiiAuioliuANg A WU IR UL IR TIRINANEL]Y Al

| a P ) | U o oa e A < & Py v o =
5.1.1 nguigiufnwiressaudadindne aiduiugiuuazsasiannunsouvesdndny
AnsunsAneiwazyinddeluseauiugadnen lnednfnwiaiuisardonadtssusieivnlusesu
Jadinfinwla wiesessunisdnsanisdnelundngnsinemansumdadinanaiiviaives
a [} a al a LY 2K-) < = (Y] QEIJ
wImedemaluladgsuns aelu 1 Indsduiansdnwainmangnsil

5.1.2 nguividuaniafinet iielilinn15i58uiannn15vinanuase wazaiiaunieuves

Y

Unfnwidngszuumsinuiuiiednisanisfinm

5.1.3 nguivniuduiusznounts wWevumzdnAnwilindenduiusenaunisingldiiugu
% = A A ¥ S Jaw a A ' Yo = o @ °o
auaiiuazmalulagiieites Nellguseneunsasadidsinlunislidng wesesiunisdnia
nsAnwlunanansn1sInNITIMITadna1U3¥NSUTENBUNNSEINANTANTTURALNITEBNIULTSHA

gosmIneaemaluladasuns nelu 1 Yndsdusanis@nwanudngnsi

5.1.4 nguimdmsuinwinediiufnwenans waduiiugiukazadisnnundeuvesinfne
dmsunisAnenenisaiunisfnuilaetdndnwiaiuisadnersieisnigisduasuineelunidrdglu
AR 9 vesinwrentinag Wieliaunsadnysieluseaungaulaegeivssdvianuaslisesss

(%
Y Y

il dnAnwionadendnwiiiniulaainraienguiv
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uAv.2

wnun1s@ne vesdndnwilundngnsivermansiadia arv3vuadl iWuluaiudsznia

meinsiulidaenin 160 wiefe J51eazidensail

NIENTNANITNT 1309 WNSFIUAMATEAVUTYYINT awingimaniuazadndians w.e. 2554

I - -
XXX XXXX AU ABNLET (1 51873%1)

IST20 xxxx 31@nw Wl uuden (1
907397)

- - -
XXXXX XXXX AU ABNLET (1 51873%1)

¥ MAnsAnd 1 Y MAnsAnsd 2 MansEnmd 3 Faeld
fin fin
SCI02 1101 Chemistry | 4 SCI03 1202 Analytical Calculus II SCI03 1401 Statistical Methods 3
SCI02 1102 Chemistry Laboratory | 1 IST30 1101 English for IST30 1102 English for 3
SCI03 1201 Analytical Calculus | 4 Communication 1 Communication 2
SCI04 1071 Biology & Bio Lab | 4 IST20 1003 Life skills IST20 1001 Digital Literacy 2
SCl04 1072 Biology Laboratory | 1 SCI02 1103 Chemistry I IST20 1002 Use of Application 1
SCI05 1101 Foundation of Physics 4 SCI02 1104 Chemistry Laboratory I Programs for Learning
SCI05 1191 Foundation of Physics 1 SCI02 x0x A NADNAIVT (1 3987337) SCI02 1131 Analytical Chemistry | 3
Laboratory ﬁﬂﬁnmLﬁaﬂﬁﬂmadwﬁawﬁwmim SCI02 1132 Analytical Chemistry 1
SCI01 1001 Collaborative Science- 1 (3 mheiin) Mndadent Laboratory |
Mathematics Laboratory sqm?i 1 SCI02 1105 Laboratory Safety 1
SClo4 1073 Biology I SCI02 1121 Organic Chemistry | [
SCl04 1074 Biology Laboratory I SCI02 1122 Organic Chemistry 1
m‘ﬁ 2 Laboratory
SCl05 1102 Mechanics and Heat
SClI05 1192 Mechanics and Heat
Laboratory
73U 20 RN 33U 19
IST30 1103 English for Academic 3 IST30 1104 English for Specific IST30 1105 English for Future 3
Purposes Purposes Careers
SCI02 2241 Physical Chemistry | 3 IST20 1004 Citizenship and Global IST20 2001 Man, Society and 3
SCI02 2242 Physical Chemistry 1 Citizens Environment
Laboratory SCI02 2243 Physical Chemistry II SCI02 2250 Chemical Calculations 3
SCl02 2233 Analytical Chemistry |l 3 SCl02 2271 Principles of SCl02 2272 Principles of 3
SCI02 2234 Analytical Chemistry 1 Biochemistry | Biochemistry |l
Laboratory Il SCl02 2272 Principles of Biochemistry SCl02 2274 Principles of Biochemistry 1
SCI02 2223 Organic Chemistry I 4 Laboratory | Laboratory I
SCI02 2224 Organic Synthesis 1 SCI02 2211 Inorganic Chemistry | IST20 3000 Jvdnwialuwuuiden (1 2
Laboratory SCI02 2212 Inorganic Chemistry 187%7)
X0 X A NABALES (1 5183%7) 2 Laboratory 1 SCI02 xxxx A denawn (1 $1e397) 3
73U 18 99U 18
IST20 2002 Man, Economy and 3 SCI02 3244 Quantum Chemistry 5C102 3381 Chemistry Seminar | 1
Development SCl02 3245 Quantum Chemistry SCI02 3390 Project | 3
SCI02 3213 Inorganic Chemistry Il a4 Laboratory SCI02 3391 Pre-Enterprise Coop 1
SCI02 3214 Inorganic Chemistry 1 SCI02 3335 Instrumental Methods of SCI02 300 Svndonany (1 51e3%7) 3
Laboratory I Analysis X0 XXk AWUFDNES (1 5187391) 2
1ST20 oo Sdnwalunuudon 2 SCl02 3336 Instrumental Methods of
(1 5963%7) Analysis Laboratory
2| SCI02 2306 NMSKTELIMATENIWAT
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High Performance Liquid Chromatograph

Gas Chromatograph-Mass Spectrometer

Gas Chromatograph-FTIR Spectrophotometer

500 MHz FT-NMR Spectrometer

Scanning Electron Microscope-Energy Dispersive X-ray Spectrometer

Energy Dispersive X-ray Fluorescence Spectrometer

Wavelength Dispersive X-ray Fluorescence Spectrometer

Single Crystal X-ray Diffractometer

Powder X-ray Diffractometer

Atomic Absorption Spectrophotometer (FAAS, GFAAS)

UV-VIS Spectrophotometer

FTIR Spectrophotometer

Laser Particles Size Analyzer

Surface Area Analyzer

Thermogravimetric Analyzer

Differential Thermal Analyzer

Differential Scanning Calorimeter

Transmission Electron Microscope

Optical Microscope

High Temperature Furnace
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Elemental Analyzer (CHNS)
Inductively Coupled Plasma-Mass Spectrometer (ICP-MS)
High Performance Parallel Workstations

Computer Network Clients and Servers
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an1UuidouasTulasnsou (83An1suvyu) (SLRI)
audlavsuaz Janmansuieyd (MTEC)
AugiugIFInssuLasnalulag¥In1muviend (BIOTEC)
Audwalulagdianvselinduasmouiumasuiey® (NECTEC)
augulumaluladuviard (NANOTEC)

University of Innsbruck Uszlnooainse

Technische Universitat Wien Ussinmaaainie

University of Newcastle upon Tyne UsginAansnymiuians
University of Wollongong UselnAaadinsiae

Australian National University UselnAoadLnsIae

Institute for Material and Process in Energy System UsginAlyasiiuil
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Carl von Ossietzky University Oldenburg Uszinelgasuil
Université de Caen Normandie UszineirlSaeia

University of California Davis Uizmﬂaw%'gam%m

University of Minnesota Usgimaanigewssnn

University of Oklahoma Usgineanigeiasni

Oregon State University Uizmﬂﬂ%%’gmﬁm
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IST20 1001 N153AINA 2(2-0-4)

AyrueAunay : Luifl
ANSLADNLNAIANTAUNALA DNITAUAIT N15EENALLIATAINATUNITAUAUAITAUMA NS
JIUTILALNTUTHITUANAINATAUNA N1THATIERUAZTNATIBNANTAUNA NITRWEUTIBNULAE

[ a

M561989 AuUaentE NaNTEVIU 938590 ANGSIIY wazngumanefiAgaunslddeuazivelulad
fdva
Naﬁwémiﬁﬂuiﬁmﬂ%'ﬁ'ﬂi:ﬁ"lﬁ'}ﬂ%‘m (Course learning outcomes: CLOs):
ShAnu T usednidiauanse sl
1. ﬁﬁwﬂummmammmiwmmdﬂmiaummﬁwmﬂwma annsauldiionisfinwuasiamn
ANUSMYAULDIDE AN NARDAYIN
2. Iinwdumsdunneidoasaumaluuesdsy uayldodsiingrauasianuaiisassd
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IST20 1001 Digital Literacy 2(2-0-4)
Prerequisite: None

Selecting sources of information for research; using digital technology in information
retrieval; collecting and evaluating information qualities; analyzing and synthesizing
information; writing reports and referencing; security, effects, ethics, morals, and laws regarding
media and digital technology using.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Search for knowledge from variety of sources for effective life-long self-learning and self-
development.
2. Holistically synthesis information reasonably and creatively.
3. Use digital technology for information retrieval for accessing, gathering, analyzing,

synthesizing and evaluate information resources so that it can be used in education, work and

live in a knowledge-based society.
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IST20 1002 nsl8TUsunsuUsEYNANEN1sTouS 1(0-2-1)
FyrtsAunay : Ll

arwdiugunsdeulsunsuneufinmes msldlusunsulszgndifiedanisauenaisnis
thiaueansauma msdanstoyaiiienmsduins wagmsdnnisgiuteyasgisaiieassd nmsesnuuy
waziauIuleidmsunmsihauludinusedriu
Naﬁwémiﬁﬂuiﬁmﬂ%'ﬁ'ﬂizﬁUiﬂﬂ%‘lﬂ (Course learning outcomes: CLOs):
Shnwiruseinidauanse sl
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IST20 1002 Use of Application Programs for Learning 1(0-2-1)
Prerequisite: None

Basics of computer programming; using application software for document
management; presenting information; data management for calculation and creative database
management; designing and developing a website for working in a daily life.
Course Learning outcomes (CLOs):

Having successfully completed this course, student must be able to:
1. Search for knowledge in digital technology by himself or herself.
2. Develop critical thinking skill through computer programming.
3. Apply digital technology for document management, information presentation and

information processing for everyday’s work

IST20 1003 ¥inws¥3n 3(3-0-6)
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IST20 1003 Life Skills 3(3-0-6)
Prerequisite: None

Knowing and understanding self and others; rational thinking and analyzing; systems
and holistic thinking; creative decision-making and problem-solving; self-directed learning in a
context of lifelong learning; work-life balance; sufficiency in living; self-care; stress and emotion
management; solutions to life issues.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Develop personality to be disciplined and have a habit of paying attention to learning all
things related to personal living and the change in society.
2. Enhance their skills in information literacy, develop their thinking to distinguish reasonable
from unreasonable information, have self- confidence based on logical thinking.
3. Enhance their skills for reading or listening to other people’ s opinions in a polite and critical

manner, judge the correctness without prejudice.

IST20 1004 Anuunaiiasuasnadiaslan 3(3-0-6)
ArdaAunau : Ll

AuANvurdIAYYeINaliles unumveanalilioslneuasnaiiioslan wuiAnd 1Ay e
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IST20 1004 Citizenship and Global Citizens 3(3-0-6)
Prerequisite: None

Important characteristics of citizens; roles of Thai and global citizens; important
concepts of international relations; international organizations; transboundary impacts; critique
and lesson-learned from international phenomena.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Describe and distinguish the three key civic attributes that drive democracy.
2. Analyze social phenomena and social problems at both the structural and individual levels.
3. Value and recognize the importance of identity diversity, culture, and way of life.
4. Take lessons on world situations to understand various different situations and social
contexts, realize their role in being a part of the creation of social justice or selfimprovement
as a global citizen.
5. Research, study, and work as a team by means of polite communication with selfconfidence,
practice and learn to negotiate, negotiate with group members or others for work

effectiveness.

IST20 2001 wywdiudinuuasduindon 3(3-0-6)
FundsAuneay ; Ll
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IST20 2001 Man, Society and Environment 3(3-0-6)
Prerequisite: None

Conditions of being human; cultural diversity; social order; ecological system; natural
resources and environment; utilization of natural resources; sustainable development.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Understand the basic human traits, wisdom and cultural system of the settlement, creation
of family institutions and social organization, as well as coexistence as a society based on
cultural differences.
2. Understand the important role of life in ecosystems, environmental and social problems
arising from the use of natural resources, as well as having the ability to analyze and solve
problems based on scientific principals with the awareness of faimess to fellow human beings
and the principles of sustainable development.
3. Behave with discipline, responsible and honest, have self- confidence in researching and
discussing with others, as well as having a sufficiency economy thinking foundation in daily life

that is friendly to fellow human beings and society.

IST20 2002 UYWIAULATYFNILALNITNAUI 3(3-0-6)
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IST20 2002 Man, Economy and Development 3(3-0-6)
Prerequisite: None

Economy and social development; trends of economic and social development;
exclusive development; inclusive development; innovation- based development; creative
economy; community engagement; social entrepreneurship.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Analyze the relationship between the root cause of everyday problems and social problems
in order to find ways of self and social behavior developments based on the sufficiency
economy thinking foundation.
2. Be aware of economic and social developments that affect the creation of opportunities
and social justice.
3. Having an entrepreneurship thinking foundation with a keen attitude for creating
opportunities and innovation for society.
4. Students discuss economic, social, and entrepreneurial issues, use information to make

comprehensive and reasonable decisions based on the key concepts of the subject.

NHUIVIN1WIA19UTENA
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6. annsoldimaluladansaumelumsinuduaiiiteSeuinusanguienuesls
IST301101 English for Communication 1 3(3-0-6)
Prerequisite: None
Developing students’ abilities for effective communication in social settings; focusing
on integrated skills with the primary emphasis on listening and speaking; developing
communication and language learning strategies; and promoting autonomous learning using
various resources.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Be responsible for attending class regularly and being on time for class.
2. Understand etiquette and cross-cultural differences in communication.
3. Communicate topics concerning self, family, past experience and society.
4. Use basic communicative strategies appropriately.
5. Develop teamwork skills for effective communication in society.

6. Use proper information technology to develop autonomous language learning.

IST30 1102 aMedsngeiiionisaoans 2 3(3-0-6)
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IST30 1102 English for Communication 2 3(3-0-6)
Prerequisite: IST301101 English for Communication 1

Further developing students’ abilities for effective communication in social and
academic settings; focusing on integrated skills, particularly listening, and speaking for
academic purposes; further developing communication and language learning strategies; and
reinforcing autonomous learning using various semi-academic materials from a variety of
resources.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Be responsible for attending class regularly and being on time for class.
2. Understand etiquette and cross-cultural differences in communication.
3. Communicate general and academic topics in the real world effectively.
4. Use communicative strategies appropriately.
5. Develop teamwork skills for effective communication in society.

6. Use learning strategies and information technology to develop autonomous learning.
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IST30 1103 English for Academic Purposes 3(3-0-6)
Prerequisite: 1IST301102 English for Coommunication 2

Course content dealing with English for academic purposes for effective

communication in an academic field of study; text- based activities involving integrated
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language skills with an emphasis on reading; exposure to both authentic and semi-authentic
materials from both printed and audiovisual materials, as well as online resources.

Course Learning outcomes (CLOs):

Having successfully completed this course, student must be able to:

1. Be responsible for attending class regularly and being on time for class.

2. Listen, read, and understand the academic issues in the passages effectively.

3. Use reading strategies for analyzing reading academic texts effectively.

4. Develop teamwork skills for effective academic reading.

5. Use information technology in searching for related academic texts.
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IST30 1104 English for Specific Purposes 3(3-0-6)
Prerequisite: IST301103 English for Academic Purposes

Further enhancement of students’ language skills and ability in science and technology
content; exposure to authentic language in science and technology from both printed and
audiovisual materials, as well as online resources; focus on text- based tasks involving
integrated skills with an emphasis on reading and writing.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Be responsible for attending class regularly and being on time for class.

2. Read, analyze, and discuss the specific issues in science and technology.
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3. Understand writing process and effectively apply information from various sources to critical
writing.
4. Develop teamwork skills for effective specific reading in science and technology.

5. Use information technology in searching for related texts in science and technology.
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IST30 1105 English for Careers 3(3-0-6)
Prerequisite: IST301104 English for Academic Purposes
Developing English skills needed for employment preparation, covering such topics as
job search, resumes, cover letters, and job interviews; effective communication skills in the
workplace; skills needed in preparing for the Test of English for International Communication
(TOEIQ).
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Be responsible for attending class regularly and being on time for class.
2. Evaluate jobs that suit one’s qualifications.

3. Analyze one’s strengths and weaknesses for a job interview.
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4. Understand work etiquette and cross-cultural differences in communication.

5. Develop a good personality and demonstrate confidence during job interviews.

6. Develop social skills for effective communication in the workplace.

7. Use information technology in searching for jobs and seeking related information in
preparation for job interviews.

8. Use language skills in reading job advertisements and related information, writing a resume

and communicating in work-related situations.
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IST20 1501 Thai for Communication 2(2-0-4)
Prerequisite: None
Principles of Thai Language; skill of using Thai in speaking; listening; reading; and writing;
composition in Thai for communication and work presentation.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Ilustrate their responsibility in classroom attendance, classroom participation as well as
assignments completion with academic integrity.
2. Explain an importance of the use of Thai language for communication.
3. Express their responsibility and punctuality in assignments completion.
4. Apply Thai knowledge with communication and presentations.

5. Obtain Thai language skills for communication in everyday life efficiently.
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IST20 1502 Art Appreciation 2(2-0-4)
Prerequisite: None

Definition of art; artists” aspiration for art creation from various perspectives; values
and aesthetic for soul; contexts of arts; visual culture towards art interpretation; roles and
effects of arts in a society and world cultures through various perspectives; artwork creation
valuable for self and others; arts and museums; public arts; music and art therapy; arts for
sufficient life.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Want to explore "art" in many forms.
2. Show the personality of an art admirer, both from a personal and group perspectives.
3. Show the personality of an art admirer and compare the characteristics of arts in different
cultures.
4. Have skill in thinking and understanding of artistic elements, reason, and creativity, living

well, and appreciating the aesthetics.
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IST20 1503 FUNINBIATIY 2(2-0-4)
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IST20 1503 Holistic Health 2(2-0-4)
Prerequisite: None

Concepts regarding holistic health and health balance; weight control; sleep and
relaxation; concentration and mental health; stress management; body strengthening;
alternative healthcare.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Have a concept of health management in accordance with the principles of holistic health,
including physical, mental, social, and spiritual aspects, within the Thai health context and
service system appropriately.
2. Understand the development of a good quality of life, emphasizing on enhancing physical
and mental health, including various life skills.

5. Apply knowledge for the development of personality, mind, emotion, and integrated

selfhealth care, nutrition, immunization, hygiene, and physical performance development.
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IST201504 Law in Daily Life 2(2-0-4)
Prerequisite: None

Basic principle of law; hierarchy of law; population registry law; useful law in daily life
law concerning person; property, juristic act and contract; loan agreement; service contract;
made-to- order contract; contract of sale; property rental contract; hire-purchase contract;
surety ship agreement; mortgage contract; basic law of family and inheritance; consumer
protection law; basic law of intellectual property.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Have skills to develop student’ s own human capital through applying knowledge of
innovation and entrepreneurship to appropriately solve community or professional problems.
2. Have skills for being a voluntary citizen and for the development of polite personality for

working with a community or professional group.
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IST20 2501 Professional and Community Engagement 2(1-2-3)
Prerequisite: None

Projects and activities for building students’ working experiences with a community or
a professional group that enhance life skills and respond to visions and objectives of a
community or a professional group.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Have skills to develop student’s own human capital through applying knowledge of
innovation and entrepreneurship to appropriately solve community or professional problems.
2. Have skills for being a voluntary citizen and for the development of polite personality for

working with a community or professional group.
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IST20 2502 Pluri-Cultural Thai Studies 2(2-0-4)
Prerequisite: None

Knowledge management and understanding of systems of Thai society and culture;
plurality in Thai economic and political development; significance of plural folk wisdoms;
concept of sufficiency economy in global trends.
Course Learning outcomes (CLOs):

Having successfully completed this course, student must be able to:
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1. Have knowledge and understanding of the pluralism of Thai society, culture, and citizenship.
2. Be self- seeking and have analytical and critical skills with academic reasoning to understand
the development and phenomena of Thai economy, society, and politics.

3. Work as a team on student’ s own learning and present the work with honesty and
responsibility.

4. Show voluntary mind, public consciousness and thinking foundation of sufficiency economy

philosophy through research work and presentations with a group process.
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IST20 2503 ASEAN Studies 2(2-0-4)
Prerequisite: None

Origins and purposes of ASEAN community; unity based on a socio- cultural diversity;
respects of rights, civic responsibility, and human dignity under different types of sovernments
in each ASEAN Member State; living together happily and peacefully with ASEAN friends;
quality of life in education and working systems.

Course Learning outcomes (CLOs):

Having successfully completed this course, student must be able to:
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1. Recognize the role of the global community in the social context of ASEAN and Thailand.
2. Have a positive attitude towards cultural diversity, religious concept, and lifestyle of fellow
society in ASEAN.

3. Be able to describe the key social factors affecting the conflict in ASEAN Member States.

4. Be able to research relevant information to describe the way of life, concepts of the ASEAN
people and the ASEAN social context, as well as being able to provide relevant examples to
illustrate and link to such information.

5. Use language to communicate in the form of discussion, writing and presenting in front of
the class, confidently answer classmates’ questions by being prepared to search for
information outside the classroom, and have academic information to support their

arguments.
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IST20 2504 Design Thinking 2(2-0-4)
Prerequisite: None

Creative thinking; questioning and problem- solving;, brainstorming and social
needbased service design; prototyping; appropriate application of innovation; lesson-learned.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Describe design thinking principles and processes.

2. Use design thinking processes in designing innovative projects.
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IST20 2505 Love yourself 2(2-0-4)
Prerequisite: None

Learning internal resources of self; understanding yourself and others; selfmanagement
skills of thinking and behaviors to coping problem:s; life planning with a sense of social justice,
teamwork.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Analyze and identify student’s own internal factors, including inspiration, motivation for
self-worth and self-improvement.
2. Understand student’ s own self and the society in which student lives, understand others
and society such as family, community, and organization.
3. Explain self-management with a changing mindset, creative communication, problem facing
and expressing appropriately.
4. Set life goals, balance life plans with social capital, and self-develop starting with changing
student’s own mindset.

5. Work with others based on understanding of fundamentals, role, and teamwork

communication that can lead to success or failure.
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SCI01 1001 Collaborative Science - Mathematics Laboratory 1(0-3-0)

Prerequisite : SCI02 1101 Chemistry I, SCI03 1201 Analytical Calculus 1, SCI04 1071 Biology |
and SCI05 1101 Foundation of Physics, or study concurrently

Proof of statements in basic mathematics, biological phenomena that happen to living
things, chemical reactions in daily life, physical phenomena in daily life, application of

fundamental science-mathematics knowledge for special problem solving

Course learning outcomes (CLOs)

Having successfully completed this course, student must be able to:

1. Describe the structure of a proof and prove statements in basic mathematics

2. Explain the phenomena that happen to living things through the biological experiments
3. Explain the chemical reactions through the chemistry experiments

4. Explain the physical phenomena through the physics experiments

5. Apply fundamental science-mathematics knowledge for special problem solving
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Avrdsaunau: lidl
mwﬁasmamLLﬁﬂﬂNﬁ%’N@Lﬁﬂmiau%aﬁazmam AUURYBI5IRAINATTI9E10) 6’161L3W§Lszjuw|
Tuazlavewnsu@du Wuszall USnaduius uwia veuvan vewds aunawell nIn-wa ol
Auwndeu
NansSEusiAAne
Shnwiduseinidmuannsasellil
1. fanuiuazmnudlafofunguieraeuuazlasaiiadifnnseurees ey audAvesinm
1379579 519N umTinuazlanewnsudtu Wusziadl YSinaduius uwia seuman w0l
aunaiall n3n-Lua ididaindon
2. uAlangdmiiAededduronseouls
3. oveannuilesulBudnTals
a. firnalil3 sedndgain nssenan fsulevity fanusuiavey uavilinasnsue
SCI02 1101 Chemistry | 4(4-0-8)
Prerequisite: none
Atomic theory and electronic structure of atoms, periodic properties of atoms,
representative elements and transition metals, chemical bonding, stoichiometry, gases, liquids,
solids, chemical equilibrium, acids and bases, environmental chemistry.
Expected Learning Outcomes
On completion of this course, students are able to
1. gain knowledge and understanding of atomic theory and electronic structure of atoms,
periodic properties of atoms, representative elements and transition metals, chemical
bonding, stoichiometry, gases, liquids, solids, chemical equilibrium, acids and bases, and
environmental chemistry.
2. solve problems in the class.
3. describe the subject in details to others.

4. learn, honest, punctual, disciplined, responsible, and voluntary.
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SCl02 1102 Chemistry Laboratory | 1(0-3-0)
Prerequisite: SCI021101 Chemistry | or study concurrently

Experimental works in the laboratory which include the basic techniques in
experimental chemistry, properties of gases and liquids, metallic models, chemical
equilibrium, acid-base titrations, acid and base ionization constants of weak acids and bases,
environmental chemistry.
Expected Learning Outcomes

On completion of this course, students are able to

1. gain knowledge and understanding of safety practice in laboratory and basic experimental
techniques of the following topics: properties of gases and liquids, metallic models,
chemical equilibrium, acid-base titrations, acid and base ionization constants of weak acids

and bases, environmental chemistry.
2. have experimental skills and be able to use basic scientific equipments.

3. collect, calculate, and analyze experimental data based on scientific principles and

methods.

4. describe the experiments in details to others.
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5. learn, well organized, collaborative, honest, punctual, disciplined, responsible, and

voluntary.

SCI02 1103 1Al 2 2(2-0-4)
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SCI02 1103 Chemistry I 2(2-0-4)
Prerequisite: SCI021101 Chemistry |
Thermodynamics, chemical kinetics, electrochemistry, transition metals and
coordination compounds, nuclear chemistry, organic chemistry and introductory biochemistry.
Expected Learning Outcomes
On completion of this course, students are able to
1. gain knowledge and understanding thermodynamics, chemical kinetics, electrochemistry,
transition metals and coordination compounds, nuclear chemistry, organic chemistry and
introductory biochemistry.
2. solve problems in the class.
3. describe the subject in details to others.

4. learn, honest, punctual, disciplined, responsible, and voluntary.
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SCI02 1104 Chemistry Laboratory I 1(0-3-0)

Prerequisite: SCI021103 Chemistry Il or study concurrently

Laboratory works which include the studies of thermochemistry, chemical kinetics,

electrochemistry, chemical method of producing blueprints objects, coordination compounds,

hydrocarbon reactions, tests of compounds from living organisms, and various types of

chemical reactions.

Expected Learning Outcomes

On completion of this course, students are able to

1. cain knowledge and understanding of experiments on thermochemistry, chemical kinetics,
electrochemistry, chemical method of producing blueprints objects, coordination
compounds, hydrocarbon reactions, tests of compounds from living organisms, and various
types of chemical reactions.

2. have experimental skills and be able to use basic scientific equipments.

3. collect, calculate, and analyze experimental data based on scientific principles and
methods.

4. describe the experiments in details to others.

5. learn, well organized, collaborative, honest, punctual, disciplined, responsible, and

voluntary.
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SCI03 1201 Analytical Calculus 1
Prerequisite : None
Limits of functions, continuity, the derivative, applications of the derivative, inverse
functions, mathematical induction, the definite integral and the fundamental theorem of
calculus.
Expected Learning Outcomes :
On completion of this course, students are able to:
1. compute limits of functions, by either applying the definition of the limit, rules of limits
or UHopital’s rule;
2. determine whether a given function is continuous;
3. compute the derivatives of various functions, including exponential, logarithmic and
trisonometric functions, by either applying the definition or the rules for derivatives;
4.  sketch graphs of functions by making use of the derivative;
5. apply linear approximation and Newton’s method for root finding;

6. show that sum formulas hold by using mathematical induction;
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7. compute integrals of low-order monomials using Riemann sums;
8. compute the indefinite and definite integrals of basic functions, including integration

by substitution.

SCI03 1202 WARAREIATIEN 2 4(4-0-8)
(Analytical Calculus 2)
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SCI03 1202 Analytical Calculus 2
Prerequisite : SCI03 1201 Analytical Calculus 1, or consent of the School

Techniques of integration (of functions of a single variable), improper integrals,
numerical integration, sequences and series, Taylor polynomials and Taylor series, vectors and
geometry, vector valued functions, functions of several variables, partial derivatives and
applications.
Expected Learning Outcomes :

On completion of this course, students are able to:
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1. compute integrals using techniques such as integration by parts, partial fractions and
trigonometric and other substitutions;

recognize and compute improper integrals;

compute limits of sequences and series, by either using the definition or rules of limits;

compute Taylor polynomials and Taylor series;

A

perform arithmetic operations on vectors in three-dimensional space and apply them

for problem solving;

6. work with equations of lines and planes in three-dimensional space;

7. differentiate and integrate vector-valued functions in three-dimensional space, and
compute lengths of curves;

8. explain whether a function of several variables is continuous;

9. compute partial derivatives, directional derivatives and gradients;

10. find local extrema of functions of two variables.

SCI03 1202 UABAREILATIEN 2 4(4-0-8)
(Analytical Calculus 2)
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SCI03 1202 Analytical Calculus 2
Prerequisite : SCI03 1201 Analytical Calculus 1, or consent of the School
Techniques of integration (of functions of a single variable), improper integrals,
numerical integration, sequences and series, Taylor polynomials and Taylor series, vectors and
geometry, vector valued functions, functions of several variables, partial derivatives and
applications.
Expected Learning Outcomes :
On completion of this course, students are able to:
11. compute integrals using techniques such as integration by parts, partial fractions and
trigonometric and other substitutions;
12. recognize and compute improper integrals;
13. compute limits of sequences and series, by either using the definition or rules of limits;
14. compute Taylor polynomials and Taylor series;
15. perform arithmetic operations on vectors in three-dimensional space and apply them
for problem solving;
16. work with equations of lines and planes in three-dimensional space;
17. differentiate and integrate vector-valued functions in three-dimensional space, and
compute lengths of curves;
18. explain whether a function of several variables is continuous;
19. compute partial derivatives, directional derivatives and gradients;

20. find local extrema of functions of two variables.
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SCI04 1071 Biology | 4(4-0-8)

Prerequisite: None
The unity of life, organization of life, biological concepts, the role of chemistry in

biology, cell and metabolism, the genetic basis of life, evolution, the diversity of life, structure
and function of plants, structure and function of animals, ecology, and behavioral ecology
Expected learning outcomes:
Upon completion of this course, students will be able to:
1. understand the meaning of biology and areas of study it covers;

describe the cell structure and function;

explain bioenergetics and function of the enzyme;

understand the genetic basis of life;

2

3

a

5. explain the diversity of life;
6. explain the basic principles of evolution;

7. explain the basic principles of forms and functions of plants and animals;
8

explain the components of an ecosystem, their interaction and behavioral ecology.
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SCl04 1072 Biology Laboratory | 1(0-3-0)
Prerequisite: SCI04 1071 Biology | or study concurrently
The various laboratory practical topics to support learning of Biology I.
Expected learning outcomes:
Upon completion of this course, students will be able to:
1. use a compound microscope and a stereomicroscope;
distinguish prokaryotic and eukaryotic cells;
describe the principle of transportation of substances in and out of the cells;
describe the factors affecting the function of enzyme;
describe the important factors for photosynthesis and respiration;
tell the stages and differences of mitosis and meiosis;
describe forms and functions of animal and plant;

explain the genetic traits and diversity of life;

@ N N o A LD

describe the components of terrestrial and aquatic ecosystems.
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SCI04 1073 Biology I 2(2-0-4)
Prerequisite: SCI04 1071 Biology | and SCI04 1072 Biology Laboratory | or consent of the
school
The classification of organisms, bacteria, archaea, protista, fungi, plant kingdom, animal
kingdom, organization and function of plant and animal tissues, organ system, immune system,
homeostasis, reproduction and animal development.
Expected learning outcomes:
Upon completion of this course, students will be able to:
1. explain and classify Domain Bacteria and Archaea;
explain and classify Kingdom Protista;
explain and classify Kingdom Fungi;
explain and classify plant kingdom;
explain and classify animal kingdom;
explain the organization and function of plant and animal tissues;
explain and compare organ system of organisms;

explain and compare immune system of organisms;

A AL S oA

explain and compare homeostasis of organisms;

H
©

explain and compare reproduction of organisms;
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. explain and compare animal development.
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6. anwnsnenuINngusardjuinisluldluiiinuseaniula
SCI04 1074 Biology Laboratory Il 1(0-3-0)
Prerequisite: SCI04 1073 Biology Il or study concurrently
Systematics and animal experiments related to Biology Il course.

Expected learning outcomes:
Upon completion of this course, students will be able to:
1. perform the experiment in accordance with Biology Il course;

design the experiment in accordance with Biology Il course;

use the scientific equipment to carry out experiments;

2
3
4. carry out the experiment under safety without injury of themselves or others;
5. have skill for work as a team and individually;

6

apply the knowledge for daily life.
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SCI05 1101 Foundation of Physics 4(4-0-8)

Prerequisite: None

This course introduces students to important physics principles and applications. It is

designed for those with a high school background level in physics. The topics include:

1.

Physical measurements and units: describe basic and derived quantities and explore
the use of dimensional analysis;

Mechanics: describe and explain translational and rotational motion (1d 2d motions
and oscillations); Newton’s laws of motion and forces; mechanical energy transfer;
momentum and impulse;

Fluid mechanics: describe and explain gauge pressure, buoyancy force, Pascal’s
principle, flow rate, and Bernoulli's Equation;

Electrostatics and electricity: describe and explain the effects of charge on different
materials and electric field; explore moving charges and electrical components such
as batteries and resistors in simple electrical circuits;

Magnetism: describe and explain the effects and origin of magnetic fields; explore the
relationship between charges and magnetic field,

Waves: explore and describe wave properties of mechanical and electromagnetic
waves, which include sound and light;

Thermodynamics: describe and explain laws of thermodynamics;

Kinetic theory of ideal gases: describe how the atomic theory of matter explains the
thermodynamics of ideal gases; and

Modern Physics: explore and describe the concepts behind the experiments that lead

to our understanding of modern physics.

On completion of this course, students should be able to:

1.
2.

3.

Identify, recognize, and record the units of physical quantities;

Explain their understanding of the physics principles in the topics, both in writing and
orally;

Perform back-of-the-envelope calculations of physical quantities related to these

principles.
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SCI05 1191 Foundation of Physics Laboratory 1(0-3-0)
Prerequisite : SCI05 1101 Foundation of Physics or study concurrently with SCI05 1101
Foundation of Physics or consent from the School of Physics
This lab course is intended to expose student to hand-on basic physics experiments
supporting contents described in the Foundation of Physics course. The topics include
measurements using analog and digital devices, estimation of experimental errors, propagation
of errors, and graphical analysis.
On completion of this lab course, students are able to:
1. Use analog and digital device to make corresponding measurements,
Appropriately estimate associated uncertainties of measuring devices,
Properly record the observation and data in a laboratory notebook,

Perform and record data analysis, and

AR N

Make a discussion in writing on experimental results with appropriate evidence to back

the discussion up.
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SCI05 1102  Mechanics and Heat 2(2-0-4)
Prerequisite : None
This course takes a calculus-based approach to study the following topics: Newton's
Laws of motion, work and energy, static properties, oscillations, mechanical waves, systems
of particles, rotations and introduction to thermal physics.
On completion of this course, students are able to:
1. Describe the various concepts of the topics mentioned above,
2. Apply the various concepts of the topics mentioned above to explain mechanics and
thermal physics phenomena, and

3. Calculate the physical quantities related to topics mentioned above.
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SCI05 1192 Mechanics and Heat Laboratory 1(0-3-0)
Prerequisite : SCI05 1102 Mechanics and Heat or study concurrently with SCI05 1102 Mechanics

and Heat or consent from the School of Physics
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This lab course is intended to expose student to more hand- on basic physics
experiments supporting contents described in the Mechanics and Heat course. The topics
include measurements using analog and digital devices, estimation of experimental errors,
propagation of errors, and graphical analysis.

On completion of this lab course, students are able to:
1. Use analog and digital device to make corresponding measurements,
Appropriately estimate associated uncertainties of measuring devices,
Properly record the observation and data in a laboratory notebook,

Perform and record data analysis, and

ook DN

Make a discussion in writing on experimental results with appropriate evidence to back

the discussion up.
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SCI02 1105 Laboratory Safety 1(1-0-2)
Prerequisites: SC102 1101 Fundamental Chemistry |

General laboratory safety rules, laboratory safety equipment, toxicity of chemicals,

material safety data sheet, disposal of chemical wastes and safety practice for chemical spill.
Course Learning Outcomes
On completion of this course, students are able to
1. know basic laboratory rules and basic principles of lab safety

2. recognize safety signs and labels of chemical hazards

3. access and interpret material safety data sheets
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SCI02 3306 Research Writing in Chemistry 2(2-0-4)
Prerequisites: Consent of the School
Students will learn how to access research databases, to read research literature such
as scanning and detailed reading. Students will learn methods to write effectively to present
research work in chemistry in various forms, e.g., research laboratory notebook and report,
abstract, extended abstract, poster, short article, long article and review. ethics in writing to
avoid plajiarism, and how to cite appropriately.
Expected Learning Outcomes
Having successfully completed this course, student must be able to explain the following
topics:
1. How to access literature and database relevant to research
2. Understand reading techniques such as scanning and detailed reading
3. Distiguish type of writing
4. Know the procedure to prepare and present research output as a poster and oral
presentation

5. Understand ethics in writing and proper citation
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SCI02 2211 Inorganic Chemistry | 4(4-0-8)
Prerequisites: SCI02 2103 Chemistry I
Atomic structure, molecular structure and bonding, group theory and point group,
atomic and molecular energy diagram, structure of solid, acids and bases, reduction and
oxidation, physical techniques in inorganic chemistry
Expected Learning Outcomes
Having successfully completed this course, student must be able to:
1. Explain atomic structure
Explain molecular structure and bonding

Explain symmetry and point group and character table

Explain type of acids and bases and application

2
3
4. Explain application of group theory in spectroscopy and bonding
5
6. Explain oxidation and reduction and their application

7

Explain principle of physical techniques in inorganic chemistry
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8. Use the obtained knowledge to explain phenomena in daily life and correlate to
research and experimental observation

9. Use the obtained knowledge to discuss with others appropriately and logically
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SCI02 2212 Inorganic Chemistry Laboratory 1 1(0-3-0)
Prerequisite: SCI02 2211 Inorganic Chemistry | and SCI02 2212 Inorganic Chemistry Il or
study concurrently SCI02 2212 Inorganic Chemistry Il
Laboratories related to the content in Inorganic Chemistry | and Il such as solid, acids
and bases, oxidation and reduction, characterization of inorganic compounds
Expected Learning Outcomes
On completion of this course, students are able to
1. use the related apparatus, equipment and instruments
2. plan and conduct the experiments to achieve the objectives.
3. search additional information and connect them to the contents and experiments
in the class
4. write the experimental reports, interpret and discuss the results as well as connect
them to the contents and applications
5. discuss the importance of studying Inorganic Chemistry and the importance of

doing experiments
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SCI02 3213 Inorganic Chemistry I 4(4-0-8)
Prerequisite: SCI02 2211 Inorganic Chemistry |

Transition elements, coordination chemistry, complexes and organometallic
compounds, physical properties, synthesis and reaction mechanism, term symbol, electronic
spectra
Expected Learning Outcomes
On completion of this course, students are able to:

1. Explain definition and components if coordination compounds

Explain nomenclature of coordination compounds, molecular shape, isomers

Explain components of organometallic compounds

2

3

4. Explain properties of coordination compounds and organometallic compounds

5. Explain synthesis and reaction mechanism of coordination compounds

6. Explain term symbols and electronic spectra

7. Use the obtained knowledge to explain phenomena in daily life and correlate to
research and experimental observation

8. Use the obtained knowledge to discuss with others appropriately and logically
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SCI02 3314 Inorganic Chemistry Laboratory 2 1(0-3-0)
Prerequisite: SCI02 3313 Inorganic Chemistry 2 or study concurrently with SCI02 3313
Inorganic Chemistry 2

Laboratories related to the content in Inorganic Chemistry 2 such as synthesis and
chemical reaction of coordination compounds, organometallic compounds, electronic spectra.
Expected Learning Outcomes
On completion of this course, students are able to

1. plan and conduct the experiments to achieve the objectives.

2. search additional information and use them, combined with knowledge obtained
in the class, to propose the preparation method for simple solids as well as plan
and conduct the experiment to prepare them

3. explain the principle and the operation of the related instruments

4. write the experimental reports, interpret and discuss the results as well as connect

them to the contents in the class, researches, and applications
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SCI02 1121 Organic Chemistry | 4(4-0-8)

Prerequisite: SCI02 1103 Chemistry Il or Consent of the School

Chemical bonding and acid-base theories, structures and general properties of organic

compounds with various functional groups, structures and conformations of alkanes, kinetics

and intermediates of chemical reactions, stereochemistry, mechanisms of nucleophilic

substitution and elimination reactions of alkyl halides, as well as structures, syntheses, and

reactions of alkenes, alkynes, alcohols, ethers, epoxides, and thioethers.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1.

explain chemical bonding and acid-base theories, structures and general properties
of organic compounds with various functional groups, structures and conformations
of alkanes, kinetics and intermediates of chemical reactions, stereochemistry,
mechanisms of nucleophilic substitution and elimination reactions of alkyl halides, as
well as structures, syntheses, and reactions of alkenes, alkynes, alcohols, ethers,
epoxides, and thioethers.

use knowledge to search and summarize scientific literatures in the area of organic
chemistry

solve problems in the class

eager to learn, honest, punctual, disciplined, responsible, and voluntary
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SCI02 1122 Organic Chemistry Laboratory 1(0-3-0)

Prerequisite: SCI02 1121 Organic Chemistry | or study concurrently

Introduction to organic laboratory techniques including determination of melting point,
determination of boiling point, recrystallization, liquid/liquid extraction, simple distillation,
fractional distillation, steam distillation, thin-layer and column chromatography, reflux, and
qualitative chemical tests.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. gain knowledge and understanding of organic laboratory techniques including
determination of melting point, determination of boiling point, recrystallization, liquid/liquid
extraction, simple distillation, fractional distillation, steam distillation, thin-layer and column
chromatography, reflux, and qualitative chemical tests

2. have experimental skills and be able to use basic scientific equipments.

3. collect, calculate, and analyze experimental data based on scientific principles and

methods

4. describe the techniques in details to others
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5. eager to learn, well organized, collaborative, honest, punctual, disciplined, responsible,

and voluntary.
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SCl02 2223 Organic Chemistry I 4(4-0-8)
Prerequisite: SCI02 1121 Organic Chemistry |

Continuation of Organic Chemistry | (SCI02 1121). Infrared spectroscopy, nuclear
magnetic resonance spectroscopy, conjugated systems and orbital symmetry, aromatic
compounds, reactions of aromatic compounds, ketones and aldehydes, amines, carboxylic
acids and their derivatives, and condensations and alpha substitutions of carbonyl
compounds.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. gain knowledge and understanding of Infrared spectroscopy, nuclear magnetic
resonance spectroscopy, conjugated systems and orbital symmetry, aromatic compounds,
reactions of aromatic compounds, ketones and aldehydes, amines, carboxylic acids and their

derivatives, and condensations and alpha substitutions of carbonyl compounds
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2. use knowledge to search and discuss scientific literatures in the area of organic
chemistry.

3. solve problems in the class

4. describe the subject in details to others

5. eager to learn, honest, punctual, disciplined, responsible, and voluntary

a
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SCI02 2224 Organic Synthesis Laboratory 1(0-3-0)
Prerequisite: SCI02 2223 Organic Chemistry Il or study concurrently

Continuation of Organic Chemistry Laboratory (SCI02 1122), emphasizing synthetic
methods, reactions, separation, and purification of organic compounds as well as structural
confirmation of organic compounds using spectroscopic techniques.

Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. gain knowledge and understanding of synthetic methods, reactions, separation, and
purification of organic compounds as well as structural confirmation of organic compounds
using spectroscopic techniques

2. have experimental skills and be able to use basic scientific equipments

3. collect, calculate, and analyze experimental data based on scientific principles and

methods
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4. describe the techniques in details to others
5. eager to learn, well organized, collaborative, honest, punctual, disciplined,

responsible, and voluntary
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SCI02 1131 Analytical Chemistry | 3(3-0-6)
Prerequisite: SCI02 1103 Chemistry Il or Consent of the School
Application of statistics in chemical analysis, gravimetric analysis, aqueous ionic
equilibrium, titrimetric method of analysis, acid- base titration, precipitation titration,
complexation titration, basic electrochemistry, redox titration and potentiometry.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. identify the basic steps of chemical analysis
2. apply statistics to data set from chemical analysis and related it to analytical figures
of merit
3. list and describe traditional titration methods and suggest for selected analytes the
appropriate titration choice
4. link concentration of redox species to electrode potentials and use the knowledge

for potentiometric analysis and electrochemical redox titration
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SCI02 1132 Analytical Chemistry Laboratory | 1(0-3-0)
Prerequisite: SCI02 1131 Analytical Chemistry | or study concurrently
Laboratory work includes gravimetric analysis, acid-base titration, precipitation
titration, complexation titration, redox titration and potentiometry.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. list and describe common titration-based analysis
2. identify critical sources of possible experimental errors of titration procedures, in
particular for the eminent weighing and volumetric scaling steps
3. prepare titration standards, apply volumetric glassware with high accuracy and relate

completed titration data correctly to the target analyte concentration.

SCI02 2233 LAWATIEN 2 3(3-0-6)

Ayrdeaunay: SCI02 1131 wiAAsed 1
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NAaWSN15138U3NA1ANINIEAUTI8AY (Course learning outcomes: CLOs)
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SCl02 2233 Analytical Chemistry Il 3(3-0-6)
Prerequisite: SCI02 1131 Analytical Chemistry |
Basic principles in qualitative and quantitative analyses with molecular absorption
spectrometry, molecular luminescence spectrometry, atomic absorption spectrometry, atomic
emission spectrometry, gas chromatography, liquid chromatography, capillary electrophoresis,
amperometry, and voltammetry.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the interaction of light with atomic or molecular matter and relate the
effect to the possibility of chemical analysis via spectroscopy
2. identify for multi-analyte sample separation and particular groups of analytes to
appropriate chromatography

3. describe the principle of electrochemical analysis

SCI02 2234 UHUANISLANAATIEN 2 1(0-3-0)
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SCl02 2234 Analytical Chemistry Laboratory I 1(0-3-0)
Prerequisite: SCI02 2233 Analytical Chemistry Il or study concurrently
Laboratory work relates with molecular absorption spectrometry, molecular
luminescence spectrometry, atomic absorption spectrometry, atomic emission spectrometry,
gas chromatography, liquid chromatography, amperometry, and voltammetry.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. identify the essential components of atomic spectroscopy apparatus and
spectrophotometer
2. carry out atomic spectroscopy and spectrophotometry for the quantitative
analysis of dissolved species
3. describe traditional planar and modern column chromatography and list their
functional components
4. carry out chromatographic separations and interpret chromatograms
5. carry out amperometric and voltametric experiments for the quantitative analysis

of dissolved species

SCI02 3335 N15ALASITHALITN1ATD 9D 3(3-0-6)
Au1U9AUnaY: SCI02 2233 LASIATIZI 2
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SCI02 3335 Instrumental Methods of Analysis 3(3-0-6)
Prerequisite: SCI02 2233 Analytical Chemistry |l

Principles of instrumental analysis including mass spectrometry, inductively-coupled
plasma mass spectrometry, X-ray fluorescence spectrometry, thermal analysis, electron
microscopy, coulometry, pulse voltammetry, electrochemical impedance spectroscopy,
Raman spectrometry, and particle size analysis.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. recall the principles and instrumentation of mass spectrometry, inductively-
coupled plasma mass spectrometry, X-ray fluorescence spectrometry, thermal
analysis, electron microscopy, coulometry, pulse voltammetry, electrochemical
impedance spectroscopy, Raman spectrometry, and particle size analysis

2. interpret the mass/X-ray spectra

3. identify model or real samples to an analytical methodology of the course

SCI02 3336 UfiAN1sn153asesidae3snaaiaile 1(0-3-0)
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SCl02 3336 Instrumental Methods of Analysis Laboratory 1(0-3-0)
Prerequisite: SCI02 3335 Instrumental Methods of Analysis or study concurrently
Laboratory work relates with mass spectrometry, inductively-coupled plasma mass
spectrometry, thermal analysis, electron microscopy, pulse voltammetry, electrochemical
impedance spectroscopy, and Raman spectrometry.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe mass spectrometry in the gas chromatography- (GC-MS) and inductively
coupled plasma- (ICP-MS) mode of operation
2. handle GC-MS and ICP-MS for organic halogenide and metal ions in water
samples
3. explain thermoanalysis on theoretical and practical level
4. use thermoanalysis for phase determination in polymers and water content of
salts
5. explain electron microscopy on theoretical and practical level
6. work with a potentiostat and use the instrument for pulse voltammetry and

electrochemical impedance spectroscopy

SCI02 2241 \aTiBeAANE 1 3(3-0-6)
Jyrdedunau: 102103 Al 2
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SCI02 2241 Physical Chemistry | 3(3-0-6)

Prerequisite: 102103 | Chemistry |l

This subject deals with concepts of classical thermodynamics including the first,

second and third laws of thermodynamics and thermochemistry in term of thermodynamic

quantity including internal energy, heat, work, enthalpy, entropy, free energy and chemical

potential. The course will discuss about properties of ideal and real gases, physical

transformation of substances, mixture and solution, phase diagrams, chemical equilibrium and

equilibrium electrochemistry. In the second part, the concepts of chemical kinetics are

discussed, including rate laws and factors affecting rate of chemical reactions. Basic kinetic

theories for chemical reactions in the gas and liquid phases and transport phenomena will be

discussed in detail. Applications of advanced kinetics theories for solving complex chemical

reaction mechanism will be given as examples.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to
1. explain properties of thermodynamics and kinetics related variables
2. derive thermodynamics models and rate equations from mechanistic studies and
experimental data
3. use simple mathematic tools to calculate thermodynamics and kinetics
properties
4. apply simple models for predictive understanding of physical phenomena
associated to chemical thermodynamics and chemical kinetics
5. evaluate the limitations and uses of models for the solution of applied problems
involving chemical thermodynamic and kinetics
SCI02 2242 UUANsIASIBaNEnd 1(0-3-0)

udeAunau: 102241 laTWTHANS 1 vivoiSeunlugiu
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SCl02 2242 Physical Chemistry Laboratory 1(0-3-0)

Prerequisite: 102241 Physical Chemistry | or study concurrently

A laboratory work on physical and chemical properties concerning the following

topics: phase equilibrium, heat of solution, chemical equilibrium, chemical kinetics and

electrochemistry.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to

1. perform each experiment by studying lab handouts and references therein
2. aware safety requirements and lab skills to perform physico-chemical
experiments
3. keep records of instruments, parameters, and experimental observations
4.  write report and scientifically discuss experimental results including error analysis
5. use computer programs to analyze experimental data
SCI02 2243 wnilvisWand 2 3(3-0-6)
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HAANSN13I38UINAANTIsEAUTI83¥ (Course learning outcomes: CLOs)
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SCI02 2243 Physical Chemistry Il 4(4-0-8)

Prerequisite: 102241 Physical Chemistry |

Basic concept of atomic and molecular spectroscopy from experimental and

theoretical point of view; Schrédinger equation; application of quantum chemistry models on

spectroscopy (translational, vibrational and rotational motions); vibrational and rotational

spectroscopy of molecules (IR, Raman and Microwave spectroscopy); nuclear magnetic

resonance spectroscopy. Electronic structure and electronic spectroscopy; atomic structure

and atomic spectra (hydrogen-like atoms and many-electron atoms); molecular structure and

energy levels for polyatomic molecules. Electronic structures of molecules corresponding to

the valence bond theory and molecular orbital theory.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to

1.
2.

define the basic principle of quantum chemistry in relation to physical spectroscopy
explain the basic physical chemistry law that govern molecular spectroscopy

explain the phenomena corresponding to the interaction of light with matter in terms
of the relationship with the atomic/molecular structure

describe basic information on atomic and molecular spectroscopy (Microwave, IR,

Raman, UV-VIS, NMR, EPR)
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indicate relationship between the electronic structure of atoms and molecules
identify differences between the valence bond theory and molecular orbital theory

analyze results of measurements using atomic/molecular spectroscopy methods

o N o W

apply atomic/molecular spectroscopy methods suitable for solving given scientific
problems
9. predict electronic structures of molecules from given atomic structures using the

valence bond theory and molecular orbital theory

SCI02 3244 1ALiADUAY 3(3-0-6)
Ay rU9AUADY: 102243 LATILTITENE 2
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SCI02 3244 Quantum Chemistry 3(3-0-6)
Prerequisite: 102243 Physical Chemistry Il
Reviews of relevant mathematics; historical development of classical and quantum
mechanics; Schrodinger equation; Born-Oppenheimer approximation; independent electron
approximation and Hartree product; Hartree-Fock approximation and molecular orbital theory
(LCAO-MO); theories related to calculation of electron correlations and their approximations;
theories and applications of computational chemistry techniques on chemical property
calculations.

Course Learning outcomes (CLOs)
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Having successfully completed this course, student must be able to

1. differentiate between measurements of microscopic (e.g., at the atomic and molecular
levels) and macroscopic properties (e.g., in laboratory).

2. explain terms in the Schroedinger equation and can reflect the relationship between the
classical and quantum mechanics.

3. explain why Born-Oppenheimer and independent electron approximations must be
applied in atomic and molecular systems.

4. apply computational chemistry package (such as GAUSSIAN or TURBOMOLE) in selected

simple chemical systems and able to understand and analyse computational data.

SCI02 3245 U{URN15IANADUAY 1(0-3-0)
AUsAunau: 102344 LAflAtauRY ¥3eLTBuAIUATY
seinifimsevsuidefiRmaietuamduasndnnsililunuidomaiiaiiae
funa Tnetindnweyliisoudinenfuitnmsanuuudassnonenfimes wazouiinaiadfidifny
Asudusonisdnwmadnuiaii s
Naﬁwémiﬁﬂuiﬁmﬂ%'ﬁ'ﬂizﬁ’Ui’]Eﬁm (Course learning outcomes: CLOs)
hdnwiiusednitauansadeluil
1. oSursuann1svensidaiidsanaluauideeila
2. thwedadldFeuslulduidaminfodeniBiuanild
3. Sraswutlieg warannsaileadulusnaiiiefnudgmmandls
SCI02 3245 Quantum Chemistry Laboratory 1(0-3-0)
Prerequisite: SCI02 3244 Quantum Chemistry or study concurrently
The course offers workshops related to computational chemistry research. Students
will learn how to model a chemical system and acquire useful techniques required for carrying
out computational chemistry calculations.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to
1. describe principles of computational chemistry calculations
2. apply computational techniques to solve certain computational tasks.

3.  develop models and carry out calculations to study chemistry related problems.

SCI02 2250 N1SATUIUNIWLAL 3(3-0-6)
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HAANSN13I38UINAANTIsEAUTI83Y (Course learning outcomes: CLOs)
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SCI02 2250 Chemical Calculations 3(3-0-6)
Prerequisite: none
Reviews of relevant mathematics, applications of computer in chemistry, computer
programming, examples of numerical methods in chemistry, solutions of system of linear
equations, roots of non-linear equations, numerical integrations, approximations of functions,
regression analyses, molecular graphics, and selected topics in chemical calculations.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to
1. choose and apply basic mathematics in solving chemical problems
2. have adequate basic skills in computer programming
3. apply numerical methods in solving system of linear equations, finding roots of non-
linear equations, conduct numerical integrations, approximating of functions and
applying regression analyses
4. apply molecular graphic program and computers, as well as numerical methods, to

complete the assignments

SCI02 2271 vian¥uadl 1 3(3-0-6)
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HAANEN13I38UINAANTIEAUTI8IY (Course learning outcomes: CLOs)
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SCl02 2271 Principles of Biochemistry | 3(3--0-6)
Prerequisite : SCI02 2223 Organic Chemistry 2 or Consent of the School
Co-requisites : SCI02 2272 Principles of Biochemistry | Laboratory

Essential background for basic principle of biochemistry, thermodynamics, chemical

bonding, functional groups, acid-base properties of water and biomolecules, type of
biomolecules (small molecules and macromolecules), structure, chemical properties and
bonding, functions, and characterization of biomolecules, including amino acids and proteins;
monosaccharide, polysaccharide properties and complex carbohydrates; lipids and lipid
derivatives; nucleotides and nucleic acids, enzymes as biocatalysts, single substrate kinetics
of enzymes, kinetics of various types of inhibitors, catalytic reactions by allosteric enzymes,
functions of coenzymes and co-factors
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
On successful completion of this course, students are able to
1. explain principles and theory of biochemistry
2. understand biochemical techniques and experiments.
3. communicate scientific knowledge in different forms, efficiently and appropriately.
a

display eagerness for biochemical knowledge and learning.
SCI02 2272 UfuRnsuanduAdl 1 1(0-3-0)
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SCl022272 Principles of Biochemistry Laboratory | 1(0-3-0)
Prerequisite: SC1022222 Organic Chemistry 2 or Consent of the School
Co-requisites: SCI022271 Principles of Biochemistry |
Basic knowledge of basic and higher level techniques used to study of the properties
of biomolecules, including enzymes, to understand the fundamentals of experimentation and
their relation to theory in the field of biochemistry.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. have skill in using scientific instruments related to biochemistry experiments
2. collect, classify, store, evaluate and analyze scientific data.
3. show consciousness and awareness of proper academic and professional conduct, and
work effectively and courteously with others.
4. communicate scientific knowledges in different forms, efficiently and appropriately.

5. display eagerness for practical biochemical knowledge and learning.

SCI02 2273 wandadl 2 3(3-0-6)
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SCl02 2273 Principles of Biochemistry Il 3(3-0-6)
Prerequisite: SCI02 2271 Principles of Biochemistry |
Co-requisites: SCI02 2274 Principles of Biochemistry Laboratory Il
Metabolism of fatty acid and lipid, breakdown of lipids in food and regulation of
breakdown of fats stored in the body, beta-oxidation, synthesis of fat and cholesterol, bile
salts and hormones synthesized from cholesterol; metabolism of amino acids and proteins,
protein digestion and absorption of amino acids, amino acids degradation and urea cycle;
metabolism of carbohydrate in food, glycolysis, pentose phosphate pathway, citric acid cycle
& respiration; photosynthesis, Calvin cycle; metabolic control; metabolism of nucleotides and
nucleic acids; genetic information transfer: replication; transcription, RNA processing,
translation, protein modification, folding and targeting; control of genetic information transfer:
chromatin structure, epigenetics, transcriptional control, posttranscriptional control, RNA and
protein degradation; genetic engineering techniques using these processes
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain principles and theory of biochemistry related to chemical processes in cells
and living organisms.

2. solve problems in biochemistry.
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3. communicate scientific knowledge in different forms, efficiently and appropriately.

4. display eagerness for biochemical knowledge and learning.

SCI02 2274 UuAvangIAll 2 1(0-3-0)
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SCl022274 Principles of Biochemistry Laboratory I
1(0-3-0)
Prerequisite: SCI02 2271 Principles of Biochemistry | or Consent of the School
Co-requisites: SCI02 2273 Principles of Biochemistry |I
Determination of our biomolecules such as cholesterol, protein, glucose and nucleic
acids in biological specimens and interpretation of normal and abnormal biochemical system
biochemical system, Cell fractionation and organelle determination, Molecular techniques,
including bioinformatics from public database, conventional polymerase chain reaction (PCR),
and real-time PCR.

Course Learning outcomes (CLOs)

186



umg.2

Having successfully completed this course, student must be able to:
1. use scientific instruments used in biochemistry experiments correctly.
2. collect, classify, store, evaluate and analyze scientific data.
3. search, interpret, and evaluate biochemistry articles.
4. solve problems in biochemistry.
5. display consciousness and awareness of the academic and professional conduct and
ability to work with others courteously and effectively.
6. communicate scientific knowledge in different forms, efficiently and appropriately.

7. display eagerness for biochemical knowledge and learning.
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SCI02 3381 Chemistry Seminar 1 1(0-1-2)
Prerequisite: Consent of the School
Students demonstrate an understanding of a chemistry-related topic of interest
through presentations and discussion with students and faculties. Students are encouraged
to study one or more chemistry-related articles and deliver a presentation. An abstract
should also be written for the presentation. Students will receive evaluation and feedback

from the audience for their performances and use the outcomes of the evaluation to further

improve the knowledge in science and their presentation skill.
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Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to

1. improve critical thinking by carrying out literature review of research articles, developing
evaluative, problem-solving, and expressive skills.

2. enhance scientific communication skills through discussions, presentations or debates.

3. develop intellectual curiosity and better understand the role of a student in a scientific

community.
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SCI02 4382 Chemistry Seminar 2 1(0-1-2)
Prerequisite: Consent of the School

Students are encouraged to study one or more chemistry-related articles and deliver

a presentation in English. Students use feedback from Chemistry Seminar | to improve their
presentation. An abstract should also be written for the presentation. Students will receive
evaluation and feedback from the audience for their performances and use the outcomes of
the evaluation to further improve the knowledge in science and their presentation skill.
Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to
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1. improve critical thinking by carrying out literature review of research articles,
developing evaluative, problem-solving, and expressive skills.

2. enhance scientific communication skills in English through discussions, small- group
work, presentations or debates.

3. develop intellectual curiosity and better understand the role of a student in an academic

community.
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SCl02 3460 Chemistry in daily life 3(3-0-6)
Prerequisite: Consent of the School

Chemistry of compounds, materials and chemical process in daily life such as
chemistry in laundry, kitchen, garden; chemistry of metals, fibers, paints or adhesives,
medicine, cosmetics; chemistry about energy and vehicles.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to
1. Have knowledge and understanding in chemistry- based information of compounds,
materials or chemical processes commonly encountered in daily life

2. Be able to research about products in daily life and present in classroom

SCI02 4461 Lﬂﬁqmmwnismﬁmﬁu 3(3-0-6)
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SClI02 4461 Introduction to Industrial Chemistry 3(3-0-6)
Prerequisite: Consent of the School
Introduction about industrial chemistry, chemical processes in industry such as
catalysis, reactors, production processes of materials and applications, production processes
of polymers and metals.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Explain reactions in important industrial chemistry.
2. describe production process in important industrial chemistry.

3. Explain market factors relevant to industrial chemistry.
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SCl02 3426 Environmental Chemistry 3(3-0-6)
Prerequisite: Consent of the School
Origins of pollutants in air, water and soil; impact to living thing and environment;
analysis; prevention and treatment.

Course Learning outcomes (CLOs)
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Having successfully completed this course, student must be able to:
1. identify the sources of pollutants in air, water and soil
2. describe the impact of some pollutants to living things and environments

3. explain processes for prevention and treatment of some pollutants
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SCI02 4464 Introduction to Petrochemicals 3(3-0-6)
Prerequisite: Consent of the School
Petroleum formation, oil refinery and products, octane and cetane number, gas

separation and products, petrochemical industry, biofuel.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to:

1. Explain the occurrence of petroleum and composition

2. Explain properties of petroleum and standard measures

3. Explain the refinery process of liquid fuel and gases

4. Explain important production process from petroleum

5

Explain the biofuel production process
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SCl02 4463 Introduction to Polymer Chemistry 3(3-0-6)
Prerequisite: Consent of the School

Polymer synthesis (condensation polymerization, free radical polymerization, ionic and
coordination polymerization, copolymerization), polymerization process, characterization
(molecular weight and chain structure), conformation, structure and morphology, viscoelastic
& rheological properties.

Course Learning outcomes (CLOs):

Having successfully completed this course, student must be able to

1. distinguish different polymerization reactions and their kinetics and mechanisms.

2. explain the characterization methods to determine polymer chain structure and

molecular weight.

3. describe how polymer conformation, structure and morphology are related to polymer
properties.

4. describe the viscoelastic and rheological behavior of polymers

5. apply the theoretical concept of the viscoelastic and rheological behavior of polymers

to interpret experimental data.
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SClI02 4315 Advanced Topics in Inorganic Chemistry 3(3-0-6)
Prerequisite: SCI02 3313 Inorganic Chemistry 2 or Consent of the School
Solid-state and materials chemistry, nanoscience, nanomaterials, nanotechnology,
homogeneous and heterogeneous catalysis, biological inorganic chemistry
Expected Learning Outcomes
On completion of this course, students are able to explain the following topics
1. Understand and be able to explain about structure, properties, synthesis and
reaction of solid-state and materials chemistry
2. Understand and be able to explain about principle of nanoscience,
nanomaterials and nanotechnology
3. Understand and be able to explain about Homogeneous and heterogeneous
catalysis
Understand and be able to explain about Biological inorganic chemistry.

Search and understand articles in advanced topics

AN

Communicate the knowledge to others

7. Apply the knowledge to experiment, research, and future study
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SCI02 3325 Advanced Organic Chemistry 3(3-0-6)
Prerequisite: SCI02 2223 Organic Chemistry |l

Continuation of Organic Chemistry | (102220) and Organic Chemistry Il (102222).

Considerations in bond formation (including bond energy related with van’t Hoff equation and
heat of atomization, bond length and factors affecting it, shape of molecule, bond angle
related with valence-shell-electron-pair-repulsion theory and variable hybridization, rotation
of bond, polarity and factors affecting it, electron availability in bond related with field effect,
inductive effect, resonance effect, mesomeric effect, hyperconjugation effect, and hydrogen
bond), factors affecting acidity and basicity of compounds according to BrOnsted-Lowry acid-
base theory, factors affecting hardness and softness of acids and bases according to Lewis
acid-base theory, linear free energy relationships, molecular orbital theory, orbital symmetry
and electrocyclic reactions, cycloaddition reactions, and sigmatropic rearrangements,
nonkinetic studies of organic reaction mechanisms, stabilities and formations of reactive
intermediates including carbocations, free radicals, carbanions, and carbenes, and
rearrangements of organic compounds.

Course Learning outcomes (CLOs)
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Having successfully completed this course, student must be able to :

1. gain knowledge and understanding of considerations in bond formation, factors
affecting acidity and basicity of compounds according to Brgnsted-Lowry acid-base theory,
factors affecting hardness and softness of acids and bases according to Lewis acid-base theory,
linear free energy relationships, molecular orbital theory, orbital symmetry and electrocyclic
reactions, cycloaddition reactions, and sigmatropic rearrangements, nonkinetic studies of
organic reaction mechanism, stabilities and formations of reactive intermediates including
carbocations, free radicals, carbanions, and carbenes, and rearrangements of organic
compounds

2. use knowledge to search and discuss scientific literatures in the area of organic
chemistry

3. solve problems in the class

4. describe the subject in detail to others

5. eager to learn, honest, punctual, disciplined, responsible, and voluntary
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SClI02 4465 Physical Chemistry of Macromolecules 3(3-0-6)

Prerequisite Consent of the School

Natural and synthetic macromolecules, molecular weight distribution, configuration

and conformation, macromolecular thermodynamics, osmotic pressure, sedimentation,
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intrinsic viscosity, high-performance liquid chromatography and electrophoresis, ligsht/X-ray
Scattering, X-Ray crystallography, electronic and infrared spectroscopy, nuclear magnetic
resonance, optical rotatory dispersion and circular dichroism.

Course Learning outcomes (CLOs):

Having successfully completed this course, student must be able to

1. distinguish different type of natural and synthetic macromolecules.

2. describe physical chemistry basis of macromolecular structures and relevant
thermodynamic properties

3. explain theoretical concept of experimental methods to determine macromolecular

structure and characteristics.
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SCI02 4466 Scientific Computing 3(3-0-6)
Prerequisite Consent of the School

Fundamental concepts of scientific computing as applied to physics, mathematics,
biology and chemistry. Review of computer programming (such as C, Fortran, Python, MatlLab),
Mathematic modeling and problem solving with computer, Example problems in analytical
and numerical solution (pi number, random walk model, multi-dimension integration, Gaussian
distribution), Numerical analysis (such as linear algebra, interpolation, root-finding, differential
equations), Student’s project (write the code, for example, to create fractal images, computes
the motion of astronomical objects, figures out the evolution of predator and prey populations
in an ecosystem and structures/dynamics of molecular liquids for application in mathematics,
physics, biology and chemistry, respectively.)
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to
1. explain the idea behind and apply the algorithms in connection to the key concepts
covered in the course;
2. explore properties for numerical methods and mathematical models by using the
analysis methods covered in the course
3. structure and divide a computational problem into sub-problems, formulate an
algorithm and implement the algorithm
4. explain the results when running a program, and describe a problem with an algorithm

or a programming code
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3. dhmssnnnssiuiiugusesmshaeduanalagldrondiituneufiuaesly
4. Uszgndmadiansinasduanailefnulassaauaraudivestuanald
SCI02 4467 Introduction to Molecular Modeling 3(3-0-6)
Prerequisite Consent of the School
Explores a wide range of techniques and applications in molecular modeling and
computational chemistry, including ab initio and semi-empirical quantum mechanics,
Quantitative Structure and Property Relationship (QSPR) technique, molecular mechanics
(MM), molecular dynamics (MD) simulation and Monte Carlo (MC) simulation. Application of
molecular modeling for prediction of structures and properties of small molecule and
macromolecules.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to
1. explain the theory, concepts and terminology of computational chemistry and
molecular modeling techniques.
2. describe the most commonly used methods in molecular modeling and
computational chemistry
3. perform basic calculations and modeling using computer software packages.

4. apply molecular modeling techniques to study molecular structures and properties.

SCI02 4468 N15L39UfATENTeAUIN (3-0-6)
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SCI02 4468 Computational Catalysis (3-0-6)
Prerequisite Consent of the School
This course introduces students to the core area of microkinetic analysis based on the
computational viewpoints. Topics covered are the rate of reactions, reaction mechanisms in
catalysis, transition state theory, collision theory, and microkinetic modeling. Relationship
between potential energy profiles with thermodynamics and kinetics properties will be
discussed using statistical thermodynamics. Basic coding skill of Python programming language
will be used to solve microkinetic models.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to
1. explain the fundamental concepts of chemical kinetics and catalysis
2. derive rate law from a given reaction mechanism
3. calculate rate constant of elementary step using transition state theory and collision
theory
4. construct potential energy profiles from relative energies of intermediates and
transition states

5. write a Python code to solve a given microkinetic model
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SCI02 4471 Principles of Structural Biology and Biophysics 3(3-0-6)
Prerequisite SCI09 2201 Biochemistry or SCI02 2271 Principles of Biochemistry or other
Biochemistry class.
Protein and Nucleic Acid structures and their determination: X-ray crystallography,
NMR, Cryo Transmission Electron Microscopy (TEM) methods: Single particle TEM imaging;
electron tomography; 2D- and micro electron diffraction; Small Angle X-ray scattering of
biomolecules; Advantages of synchrotron radiation; Time resolved crystallography & free
electron laser experiments; Computational prediction of protein structures, including Al
Single molecule methods; etc.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Describe the different methods of determining bio macromolecular structures and
their advantages and disadvantages.
2. Understand the basic concepts of papers in structural biology and molecular
biophysics.
3. Present the important findings in structural biology and molecular biophysics
publications.

4. Discuss and plan projects including structural biology and molecular biophysics.
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SCI09 4773 Molecular Bio-Product Development 3(3-0-9)
Prerequisite: Consent of the School

Bio-product development from gene to product. Bio-product development requires
integration of basic science and engineering. This course includes recombinant DNA
technology, molecular research tools, manipulation of gene expression, protein engineering
techniques, and synthetic biology. Moreover, it also reviews selected current research
literature.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. understand the principles and examples of biotechnology for product development
2. apply basic research to biochemical applications
3. communicate scientific information

4. conduct multidisciplinary research, particularly that aimed at product development

SCI01 1002 MsuanNawazn1saiensinvasdayanieinerdans 2(1-2-4)
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SCI01 1002 Visualization and Infographic Design for Scientific Data 2(1-2-4)
Prerequisite : None

Using computer programs to organise and manage data, design and present data via
visualization and mapping programs
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:

1. Understand presentation process and formats
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2. Plan to manage data and report the result to reach the objectives of the presentation
3. Manage and present scientific data with suitable formats
4. Use computer softwares to design and create infographic data

5. Apply the principles of infographic design to manage and present scientific data

SCI01 1003 nénadiamansiiosdudmiunisty 2(2-0-4)
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SCI01 1003 Basic Mathematics for Finance 2(2-0-4)
Prerequisite : None

The importance and mathematical concepts of personal financial planning, personal
income tax calculation, tax reduction, personal risk assessment, personal loan/credit and
investment  calculation, decentralized financial system, asset management and various
investments and financial planning after retirement, related law about finance, presentations
and discussions on interested financial topics by using knowledge and financial tools to
analyze and solve problems for reasonable conclusions
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:

1. Understand the importance and concepts of personal financial planning
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2. Understand the meaning of money, centralized finance system and decentralized
finance system

Understand how to calculate personal income tax and tax reduction

Assess a personal financial risk

Understand the personal loan/credit and investment calculation

A

Understand a financial planning after retirement

SCI01 2001 Ineneanstoyaiyauszivguazimaluladudonsuduuzi 3(2-1-6)
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SCI01 2001 Introduction to Data Science, Al and Blockchain Technology 3(2-1-6)
Prerequisite : None

Fundamental tools and technology for data analysis and data science, introduction to
data mining, machine learning, artificial intelligence and blockchain technology, using scientific
data to build models for machine learning, analysing and transferring the data and models for
application in daily life, future technology and innovation trends
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Explain fundamental digital skills (Artificial intelligence, Blockchain, Computing, Data science:
ABCD)
2. Manage and implement big data

3. Analyse scientific data by using machine learning

4. Build machine learning models based on scientific data
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SCI01 3001 NISLALUNIEINGIAIENS 2(2-0-4)
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SCI01 3001 Scientific Writing 2(2-0-4)
Prerequisite : None

This course will help develop scientific writing skills by having students produce a short
concept proposal throughout the term. Students will learn about types of scientific
manuscripts (review papers, original research, editorials, and letters) and their structure.
Students will search for, cite, and reference scientific literature. Students will engage in the
process approach of scientific writing using best practices. During this course students will
develop techniques for avoiding plagiarism. This course will also introduce referencing
software to enhance students’ ability to correctly produce a bibliography or reference section.
Course learning outcomes (CLOs)

Having successfully completed this course, students must be able to:

1. Describe the structure of different types of scientific articles.
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2. Use reliable reference databases to search for information.

3. Compare the traditional scientific publishing models to open science practices.

4. Write clear sentences describing scientific data.

5. Create in-text citations for books, journal articles, websites and software to support clear
sentences.

6. Use a document management program to produce professional reference sections for
assisnments corresponding to in-text citations.

7. Write paragraphs using logical arguments supported by scientific research and publications.
8. Write with best ethics practice (avoid plagiarism) in writing scientific articles.

9. Use a plagiarism checker program to check their own work.

10. Produce a concept proposal incorporating all aspects of professional scientific

communication above.
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SCI01 3002 Essential Communication Skills for Frontier Science and Technology 2(2-0-4)
Prerequisite : None

Collaborative learning of Bachelor of Science students from all disciplines in an
interdisciplinary manner to enhance their knowledge and experience in frontier of science
research and technology. Throughout the course, students will develop their listening, critical
thinking, writing, and presentation skills to deliver scientific information for both specialized

and general audiences via the use of modern digital media
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Course learning outcomes (CLOs)

Having successfully completed this course, student must be able to:

1. explain research topics on frontier science to both science-specific and general public
audiences;

2. summarize complex information from scientific talks and present the summarized
information;

3. choose and create digital multi-media to present complex information to the general public.

SCI01 3003 FUUWINSFEUTINANENT 1(0-3-0)
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SCI01 3003 Science Learning Seminar 1(0-3-0)
Prerequisite : None

Introduction to educational research principles, science education research data
collection, identification and presentation of research topics, proposal on possible solutions
to some educational problems
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Understand educational research principles
2. Locate and select education research data
3. Identify and present science learning - related topics

4. Point out possible solutions to some educational problems
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SCI01 4001 INYININTLUIUNIT 2(0-4-4)
AyrsAunau : 1l
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SCI01 4001 Facilitator 2(0-4-4)
Prerequisite : None

Knowledge transfer principles, knowledge transfer planning or learning-supported
activity organizing, Scientific knowledge transferring, analyzing problems and proposing
possible solutions for problems resulted from knowledge transfer process
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Understand knowledge transfer principles
2. Prepare lesson plan for knowledge transfer or activities to support learning
3. Demonstrate effective and accurate scientific knowledge transfer that is appropriate for
learners
4. Analyze problems and propose possible solutions for problems resulted from knowledge

transfer process
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IST50 2401 Entrepreneurship and New Venture Creation 3(3-0-6)
Prerequisite : None

Concepts of entrepreneurship, concepts and processes of business opportunity analysis,
design thinking for innovation business idea development, identifying target customers,
analysis of customer’s problem and need, developing unique value position for product and
service, business models and revenue model, legal aspects for innovative entrepreneur,
business idea presentation
Course learning outcomes
Having successfully completed this course, student must be able to
1) Describe the concept and process of business opportunities analysis and new venture
creation
2) Identify business opportunities and target customer
3) Apply design thinking approach for developing new business ideas
4) Work with a diversity of team members

5) Pitching new business ideas
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IST50 2402 Go-to-Market Strategies for Innovative Product and Service 2(2-0-4)
Prerequisite : None

Marketing for innovative product and service, market opportunity analysis and market
assessment, unique value position analysis, go-to-market strategies of market entering for new
product and service, digital marketing for new venture, brand creation, marketing performance
evaluation

Course learning outcomes

Having successfully completed this course, student must be able to

1) Define the process of marketing for innovative product and service

2) Explain go to market strategies for innovative product and service

3) Analyze market opportunities and potential market selection

4) Analyze and develop unique value proposition of new product and service
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IST50 2403 Business Plan and Financing 3(3-0-6)
Prerequisite : None

Business plan and financial principle for new entrepreneurs, business plan writing,
revenue model, business operation and cost structure, return on investment, capital structure
and sources of finance, sources of equity over business life cycle
Course learning outcomes
Having successfully completed this course, student must be able to
1) Analyze cost structure and source of finance for new business

2) Design revenue model for new business
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3) Develop business pitching approach for fundraising

4) Writing a business plan

IST50 2404 WIANTIUKUUINABIGIND 2(1-2-3)
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IST50 2404 Business Model Innovation 2(1-2-3)
Prerequisite : None

Business model concept, business environmental analysis, business and product life
cycle, current business model analysis, business model design and development, intellectual
property strategies in business model, business model validation
Course learning outcomes
Having successfully completed this course, student must be able to
1) Describe the elements of business model and the process of business model validation
2) Analyze current business models
3) Analyze innovative business opportunities

4) Design new business model
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IST50 2405 Product and Service Design 2(1-2-3)
Prerequisite : None

New product and service design concepts and processes, idea generations of new
product and service using design thinking, idea filtering and assessment, user experience design
for product and service, universal design principles for product and service prototyping,
product and service concept testing
Course learning outcomes
Having successfully completed this course, student must be able to
1) Explain the process of new product and service development using design thinking approach
2) Apply user experience design for product and service
3) Design product prototype or minimum viable product (MVP)
4) Product and service concept testing

5) Work with a diversity of team members
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IST50 2406 Legal Aspects for Innovative Entrepreneurs 2(2-0-4)
Prerequisite : None

Fundamental laws related to juristic person and property, juristic acts, business
registration, shareholding structure and shares contributions based on vesting, founders’
agreement, employee stock ownership plan, principle of tax and labor laws
Course learning outcomes
Having successfully completed this course, student must be able to
1) Describe an important legal aspects related to entrepreneur
2) Analyze shareholding structure and share proportion based on vesting

3) Evaluate the legal challenges for tech and innovative entrepreneurs
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IST50 2407 Intellectual Property Strategies for Innovative Business 2(2-0-4)
Prerequisite : None

Concept and principle of intellectual property management, types of intellectual
property, analysis of intellectual asset and property, intellectual property laws and processes
of protection, patent and trademark searching, intellectual property utilization and creating
return on intellectual property
Course learning outcomes
Having successfully completed this course, student must be able to
1) Explain concept and principle of intellectual property management
2) Analyze the assets and intellectual property of a business

3) Analyze intellectual property utilization to create competitiveness
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IST50 2408 Social Innovation Development 2(1-2-3)
Prerequisite : None

Concept and important of social innovation development, environmental and social
problems and challenge, design thinking for social problem solving, social impact assessment,
case studies of social innovation development in different subjects
Course learning outcomes
Having successfully completed this course, student must be able to
1) Understand the concept of social impact assessment for social enterprise
2) Analyze the problems and challenges of society and the environment that become business

opportunities to create social impact

3) Apply design thinking process to define problem and ideate solution
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IST50 2409 Social Entrepreneurship 2(1-2-3)
Prerequisite : None
Concepts of social entrepreneurship, social enterprise and social impact business,
business model for social enterprise, marketing strategies for social enterprise, social return on
investment, laws related to social enterprise, social enterprise sources of fund
Course learning outcomes
Having successfully completed this course, student must be able to
1) Explain concept of social entrepreneurship, social enterprise, and social impact business
2) Analyze the context, situation, and problem that creates opportunities for social
enterprise
3) Analyze and select the accessible market for business
4) Design business model for social enterprise
5) Pitching concept idea and business model for social enterprise

6) Work with a diversity of teamn members
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IST50 2410 Technopreneurship 2(1-2-3)
Prerequisite : None

Concept of technopreneurship, characteristics and motivation for technopreneurs,
intrapreneurship, entrepreneurial mindset and process, opportunity analysis of technology
business, technology business model design, sources of fund for technology business
Course learning outcomes
Having successfully completed this course, student must be able to
1) Analyze opportunities for technology based business
2) Design concept for technology based business
3) Design business model for technology based business
4) Work with a diversity of teamn members

5) Pitching concept idea and business model for technology based business

IST50 2411 ladafinddusznaunis 2(2-0-4)
AdsAunau ; Ll
LuaARNIsENIUlEgUNIL ANEINNTELUNTWYIT VR AMAT N1TAOUALEIDE19TINEY

[

NSUTEAUUIEMIIERARLAZE TR e M13danislgguniu unumvesnalulagadvialunis
anulgguniu madadeladafind ladafnddeundu nsusulslagumuliaian madeulosna
gvnslggUmulAdniunagnssinvegsna
NadNEN3SeusTiAanTssERuTIein
Shnwikusedniifanuaunsa deil
1) Asziwnfansauulgguniu
2) Uszenaldimelulagidvialunisauulgouniu
3) Usggndldnsidenlesnagndldguvulidniunagnivesgsia
4) yaoswsufiuifenuvannans
IST50 2411 Entrepreneurial Logistics 2(2-0-4)
Prerequisite : None

Concept of supply chain integration, value chain competitiveness, quick consumer
response, supplier-producer coordination, supply chain management, roles of digital
technology in supply chain integration, procurement logistics, reverse logistics, supply chain
optimization, linkages of supply chain strategy aligned to an overall business strategy

Course learning outcomes

Having successfully completed this course, student must be able to
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1) Analyze concept of supply chain integration
2) Apply digital technology in supply chain integration
3) Apply linkage of supply chain strategy aligned to business strategy

4) Work with a diversity of teamn members
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IST50 3412 Pre-Enterprise Cooperative Education or Pre-Enterprise Incubation) 1(1-0-2)
Prerequisite : None

Preparation for enterprise cooperative education or enterprise incubation, drafting of a
brief business plan according to student’s interest, development of soft skills for enterprise
cooperative education or enterprise incubation students
Course learning outcomes
Having successfully completed this course, student must be able to
1) Prepared for enterprise cooperative education or enterprise incubation

2) Pitching draft of business plan according to student’s interest

3) Have soft skills for practicing enterprise cooperative education or enterprise incubation
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IST50 4413 Enterprise Cooperative Education 8 Units

Prerequisite : 8 units from compulsory courses and 4 units from elective courses

The student has to work on an entrepreneurial project according to his/her interest under the

supervision of a mentor from workplace and an enterprise cooperative education coordinator

from the university for a trimester following the requirements of the minor program in

entrepreneurship; prior to the enterprise cooperative education placement, the student has

to complete and present a draft of business plan to the mentor and the enterprise cooperative

education coordinator; upon completion of the enterprise cooperative education placement,

the student has to submit a final business plan, or new business model, or prototype and

present to the mentor and the enterprise cooperative education coordinator; the evaluation

results by the mentor and the enterprise cooperative education coordinator will be used to

determine the success of the student

Course learning outcomes

Having successfully completed this course, student must be able to

1) Create and test new business model or prototyping product/service or develop business

plan and business strategy for startup, growth, and sustain

2) Work with a diversity of team members

3) Pitching new business model or prototype or business plan to investor
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IST50 4414 Enterprise Incubation 8 Units

Prerequisite : 8 units from compulsory courses and 4 units from elective courses

The student has to work full-time on an entrepreneurial project according to his/her interest

at the university incubation or work part-time at university incubation and part-time at the

workplace under the supervision of a mentor from workplace and an enterprise coordinator

from the university for a trimester following the requirements of the minor program in

entrepreneurship; prior to the enterprise incubation placement, the student has to complete

and present a draft of business plan to the mentor and the enterprise coordinator; upon

completion of the enterprise incubation placement, the student has to submit a final business

plan, or new business model, or prototype and present to the mentor and the enterprise

coordinator; the evaluation results by the mentor and the enterprise coordinator will be used

to determine the success of the student

Course learning outcomes

Having successfully completed this course, student must be able to

1) Create and test new business model or prototyping product/service or develop business

plan
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and business strategy for startup, growth, and sustain
2) Work with a diversity of team members

3) Pitching new business model or prototype or business plan to investor
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SCI02 3390 Project | 3(0-9-0)
Prerequisite: Consent of the School
Conduct a research under a guidance of advisor to develop scientific research skill
to solve chemistry problems. The skill includes literature review, scientific thinking to
develop a hypothesis which can be confirmed by experiments, data analysis and discussion,
and report the research outcome by academic writing.
Course learning outcomes: CLOs
Having successfully completed this course, student must be able to :
1. understand the project problem
2. conduct a literature review on relevant documents in both Thai and English
3. understand theories, key concepts of the relevant instruments
4. have basic skills to conduct the project
5. analyze, discuss, and conclude the obtained data
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6. write a scientific report in both Thai and English
7. present the obtained results systematically in both Thai and English
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SCI05 3391 Pre-cooperative Education 1(1-0-2)
Prerequisite: None

Principles and concepts relating to Cooperative Education; processes and steps of
undertaking Cooperative Education; protocols relating to Cooperative Education; basic
knowledge and techniques on job application such as workplace selection, writing job
application letter, job interviews and communication skills; basic knowledge necessary for
undertaking Cooperative Education at the workplace; work systems and quality management
at the workplace; presentation and report writing techniques; personality development;
preparing for success.
Course Learning outcomes (CLOs):
Having successfully completed this course, student must be able to:
1. Have a deep understanding of the concepts, principles, processes, and procedures as well
as relevant regulations of Cooperative Education.

2. Have knowledge and basic skills to work in the enterprises.
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3. Have knowledge and skills in presentation and academic report writing.

5. Have the basic skills in personality development to adapt themselves to work environment.
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SCI05 4492 Cooperative Education 8 Credits
Prerequisite: SCI05 3391 Pre-cooperative Education or Consent of the School

Students have to perform full-time academic or professional work as a temporary staff
member at a workplace for 1 entire Cooperative Education trimester (at least 16 weeks) to
provide the opportunity for students to work and apply knowledge they learn in their own
disciplines to solve problems in real enterprises. Once they completed the work, students
have to submit an operational report and present their performance results to the school
faculties for the assessment according to the school's specification. The school faculties and
job supervisor(s) will determine the results as either pass or fail based on the students'
performance on the assigned work and the operational reports as well as their performance
at the interview and seminar activities after completing work at the workplace.
Course Learning outcomes (CLOs):

Having successfully completed this course, student must be able to:
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Students will practice and apply the knowledge they learn in their own disciplines to solve
problems in real enterprises. This will lead to increase knowledge and understanding of
academic content even more, enhance the skills and professional experience and develop
students’ skills such as interpersonal relationships., teamwork skills, planning, management

skills, and so on.
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SCI02 4495 Cooperative Education Il 8 Credits
Prerequisites: SCI05 4492 Pre-cooperative Education or Consent of the School

The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the
School’s specifications. Once completed the work, the student has to submit an operational
report and present his/her performance results to the school faculties for the assessment,
Evaluation by the supervising faculties and job supervisor(s) based on the student’s
performance on the assigned work and the operational reports as well as his/her performance
at the post-placement interview and seminar activities will determine the assessment result
of the student to be either pass or fail.
Expected Learning Outcomes

Students will practice and apply the knoeledge theylearn in their own disciplines to

solve problems in real enterprises. This will lead to increased knowledge and understanding
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of academic content. Moreover, students will obtain enhanced skills and professional

experience such as interpersonal relationship, teamwork skill, planning, and management skill.
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SCI02 4494 Project |l 8 credits
Prerequisite: Consent of the School

This study project must be in Chemistry field. Project should be in research or
development of the new knowledge in Chemistry. Final report and oral presentation exam
are required.

Course learning outcomes: CLOs

Having successfully completed this course, student must be able to :
1. perform literature search, analyze, and criticize the literature in Chemistry field
2. improve existing knowledge or develop a new one

3. present your own research relevant to chemistry in a written form in both Thai and

English

4. present your own research relevant to chemistry in an oral form in both Thai and
English
SCI02 4496 1A3991U 3 8 WunA
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fu viaidunisadrsesdanudlnl dnsidoussnuatvanysal wasdnmsaouuinandunve
29Ny
wadwsnsiSeudiinnandeszfusedun (Course learning outcomes: CLOs)
Shnuiruseinidauannse fai
1. Auf Aies1ed wardnndlassmsddefifeadosiuiviadile
2. WunasdarmiiAnliity vioaunsnaisosdnuslnl
3. Weunenideaduanysal ngldnwdangu
4. @ru1sadnanouaznauAIn NIIuI Tevesauteslugviuunisasuuiniuan
Tnglgn1endingu
SCI02 4496 Project I 8 credits
Prerequisite: Consent of the School
This study project must be in Chemistry field that might be continuing from Project
Il to futther advance academically. Project should be in research or development of the new
knowledge in Chemistry. Final report and oral presentation exam in English are required.
Course learning outcomes: CLOs
Having successfully completed this course, student must be able to :
1. perform literature search, analyze, and criticize the literature in Chemistry field
2. improve existing knowledge or develop a new one
3. present your own research relevant to chemistry in a written form in English

4. present your own research relevant to chemistry in an oral form in English
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. Ar-sanork K., Wongbuth L., Surapanich N., Wilairat P., Chaisuwan P, Rapid analysis
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Microfluidic device with integrated screen-printed graphene-based electrochemical sensor
for chemical analysis (2017) Analytical Methods, 9, pp 3689-3695.
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Molecules 2021, 26(16), 4938.
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Targeting Probes for Cancer Imaging, ChemMedChem., 2021, 16, 1660.
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Mater. Res. Bull., 2021, 144, 111501.
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probe for selective visualization of cyclooxygenase-2 in cancer cells; RSC Adv.
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® A deep understanding of fluorescent dyes, cell culture techniques, and techniques

for bioassays.

® (Good background in chemistry
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