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TIUMNIENN (Us58718-UUR-ANYI193em1Us8Y)

(1) vuandvAneIN2ly laddaendn 38 wuqefn

- nguRvnuAnwNIlU WiSeu 15 mihefn ansgindeludl

202108

202109

202201

202202

202203

202207

N133A3a

(Digital Literacy)
nslilusunsanitenaiFoud

(Use of Application Programs for Learning)
inwzin

(Life Skills)
anudunadissuaznadeslan
(Citizenship and Global Citizens)
uyudiudinuuazaunndon
(Man, Society and Environment)
UywdiuATYgRaLaENITHAILY

(Man, Society and Development)

- nguArnwIsnssEna iseu 15 mihein 99n5e3vselull

213101

213102

213203

213204

213305

1 a = g = ¥ A a 1 a a 1 Qg‘,
- ﬂQSJ'J?J']ﬂﬂ‘lS}'WI’J‘lULLUULaEJﬂ Tdeniseu 8 BULNH ?]']ﬂ'i’]EJ’J‘U'IGIE]VLTJu

202111

202175

mmé’mqmﬁaﬂ’ﬁﬁami 1

(English for Communication 1)
mm&nqmﬁama%ma 2

(English for Communication 2)
mwdanguiiloTngUszasdmainms
(English for Academic Purposes)
mwdanguiilonguszasdiany
(English for Specific Purposes)
Mwdanguiton1svine

(English for Careers)

M lneiianisd@aans
(Thai for Communication)
Aavdding

(Art Appreciation)
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1(0-2-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)



202181

202222

202324

202331

202373

202241

JUANDIATIY

(Holistic Health)
Wusfaduiusyuuiunguandn
(Professional and Community Engagement)
Inefnwidanyinusssy
(Pluri-cultural Thai Studies)
DUFHUANY

(ASEAN Studies)
N1IAALTNDBNLUU

(Design Thinking)
noraneludinusedniu

(Law in Daily Life)

(2) BUINIVANL

- Fywnu TmSeuduiu 38 wdieia 3ns1edveeldll

101302

102101

102102

102103

102104

103121

103122

103141

wnuhveInemansiazalulad
(Frontiers of Science and Technology)
LAl 1

(Chemistry 1)

UURnsall 1

(Chemistry Laboratory 1)

LAl 2

(Chemistry 1)

UURn1sall 2

(Chemistry Laboratory II)
WARAGAIATIEN 1

(Analytical Calculus 1)
WARAFEIATIEN 2

(Analytical Calculus 1)

ERAGAN

(Statistical Methods)
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2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

4(4-0-8)

3(3-0-6)
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104171

104172

104173

104174

105111

105112

105196

105197

FInen 1

(Biology 1)

UHURNITIINEN 1

(Biology Laboratory 1)

PIne 2

(Biology 1)

UURN13INen 2

(Biology Laboratory II)
NaAERILAZAIILTIY

(Mechanics and Heat)
Tlusiwdnuazi@ndgalu
(Electricity, Magnetism and Modern Physics)
UfuFn1snarmansuazanuiou
(Mechanics and Heat Laboratory)

UatRnslihwimanuazfdndeal

(Electricity, Magnetism and Modern Physics Laboratory)

- FU9aU TM3euduu 56 wdiein 3 ns1e3vme Uil

103221

105107

105108

105201

105202

105211

105212

[
[

WARAREATUEN
(Advanced Calculus)

unidlanildnd

(Introduction to Physics World)
AalnAansasUInENE 1

(Mathematics for Physicists 1)
fugunsTusunsuroufimesdmsuinitand
(Basic Computer Programming for Physicists)
ARlnAERITEMSUTNTENE 2

(Mathematics for Physicists 1)
nafanIAaNadn 1

(Classical Mechanics 1)

naFansAaNAan 2

(Classical Mechanics 1)

18

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(4-0-8)

2(2-0-4)

3(3-0-6)

4(4-0-8)

3(3-0-6)

4(4-0-8)

4(4-0-8)
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105213

105214

105215

105216

105221

105291

105292

105321

105392

105493

525101

- F91lA599U TS 8udIWIU 3 wileis 91ns1edvse bl

witanludn 1

(Electromagnetism 1)

wianlui 2

(Electromagnetism II)
Wandarusou

(Thermal Physics)

Adu

(Wave)

NAAANIAIDUFN 1

(Quantum Mechanics 1)
UURNsHENdszaunans 1
(Intermediate Physics Laboratory 1)
UfuRn1sWEndszaunans 2
(Intermediate Physics Laboratory i)
NAAANIAIDUGN 2

(Quantum Mechanics II)

U UAnsiandsesiugs 1

(Advanced Physics Laboratory 1)
dunuand
(Physics Seminar)

AIRYULUVIFINTTH 1

(Engineering Graphics 1)

105395 1AS991U

a = 1'% Y A a 1V 1 1 a a 1 dy
- Agdentanizau idenseu lidesnin 12 wilein 3nsedwmeludl

105233

105261

105303

(Project)

msansilosiy
(Introduction to Astronomy)
RAUAENS

(Optics)

AANATIAUIIT DI U

(Introduction to Computational Physics)
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4(4-0-8)

4(4-0-8)

4(4-0-8)

2(2-0-4)

4(4-0-8)

2(0-6-1)

2(0-6-1)

4(4-0-8)

2(0-6-1)

2(2-0-12)

2(1-3-5)

3(0-9-0)

4(4-0-8)

4(4-0-8)

4(4-0-8)
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105316

105317

WANATani
(Statistical Physics)
Sidnnsetindilau

(Basic Electronics)

105331 Mg ufdusimsnimiaau

105343

105351

105353

105355

105357

105371

105393

105394

105445

105453

105455

105457

105465

(Introduction to Relativity)
unasniiauasdulasnsoutaznslduszlovi
(Synchrotron Light Source and Applications)
Nandaansauutuody

(Introduction to Condensed Matter Physics)
Wandvesansissindosdu

(Introduction to Semiconductor Physics)
anmwihendadedu

(Introduction to Superconductivity)
Handvostanuiludossu

(Introduction to Nanomaterials Physics)

Handlundesuazounimlowu

(Introduction to Nuclear and Particle Physics)

U URnsHEndsesiuge 2
(Advanced Physics Laboratory II)

UfjURnnsinTeslodnsenduge

(Advanced Analytical Instruments Laboratory)

Wenamansuavinaluladagyyinie
(Vacuum Science and Technology)
N353 UaENITEUIUNSURNKEN

(Crystal Growth Processes and Methods)
Nandvesiuiadosdy

(Introduction to Surface Physics)
IemansuazinaluladWauung

(Thin Film Science and Technology)
Failandidosdu

(Introduction to Biophysics)
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4(4-0-8)

4(4-0-8)

2(0-6-1)

2(0-6-1)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)
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105467

105472

105474

105481

105482

105483

ANTAULNAAIDUAL

(Quantum Information)
WANUNAUNY

(Renewable Energy)
Nandansenansideadu
(Introduction to Astrophysics)
Fdefidenassnaildnd 1
(Selected Topics in Physics 1)
wdeiidonassnail@nd 2
(Selected Topics in Physics II)
NUITLUININGAERS

(Scientific Writing)

uma. 2

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

2(2-0-4)

Werdunsaivauu wavduasulimindnwaunsaeusliografudnenin aensuwazitonlasiv
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FoniSeunedvlesasaludl Tneanudiugeuvasanudsiand Traunsatuiduivden

nzeule

105503

105604

105605

105613

105614

s

ANAAaRsUsTENAdMSUNENS
(Applied Mathematics for Physics)
nsINadluULarn1IaesluEnd
(Modeling and Simulation in Physics)
Wandvoensuszan
(Back-of-the-Envelope Physics)
nafans

(Mechanics)

Narans i

(Electrodynamics)
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4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)



105617

105618

105621

105622

105633

105634

105637

105643

105644

105645

105653

105654

105655

105661

105662

105663

Wandisana

(Statistical Physics)

naransveslva

(Fluid Mechanics)

VUi AIOURY 1

(Quantum Theory 1)

VW AIOURAY 2

(Quantum Theory i)

ANTIANENT

(Astronomy)

INTMAINEYN

(Cosmology)

Fnsuaziasosdlon1anseans

(Methods and Instrumentation for Astronomy)

MATANSNSTR AT AEI LS ES NS

(X-ray Scattering and Diffraction Techniques)

awnlasalnUnisgandussdidnduaznisussynaly

(X-ray Absorption Spectroscopy and Applications)

NSHNHABUALITEULUUIAINTIY

(Engineering Workshop and Drawing)

WandTan

(Materials Physics)

Tanuilu

(Nanomaterials)

Wandlndiues

(Polymer Physics)

AAUAIAATAIEAIN 1

(Physical Optics 1)

AAUAIENINIBNIN 2

(Physical Optics 1)

Hanad quﬁﬁ?w
T

(Low Temperature Physics)
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4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)
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105664

105673

105674

105703

105704

105713

105714

105715

105716

105733

105734

105741

105742

105743

105744

105745

nsAnyIanuazlanzyaadan
(Materials Characterization)
Wandluadesuazounia
(Nuclear and Particle Physics)
AITIPERSHANE
(Astrophysics)
WandAuaa
(Computational Physics)
ARIGH

(Group Theory)
naranivasnuseLos
(Continuum Mechanics)
Wandlaigadu
(Nonlinear Physics)
Bidnmsofinddug
(Advanced Electronics)
AAuaIYAneY

(Wave and Solitons)

AUNNTANNLAGLAZFUNINS

(Special Relativity and Symmetry)

AUNNTAINLAZN1ADINA
(Relativity and Space-Time)
WandvouaToasioynia 1
(Accelerator Physics )
TiEnduaaAdesisaoynn 2

(Accelerator Physics II)

wmedan3asfionsnaaesdmiunsideiand
(Instrumentation Techniques for Physics Research)
Virumansuszenduazmaluladssuuaniaeunas
(Applied Optics and Beam Line Technology)
Wemanswazinalulagayyinie

(Vacuum Science and Technology)
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4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(2-6-8)

4(4-0-8)

4(4-0-8)
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105751

105752

105753

105754

105755

105763

105764

105765

105771

105773

105774

105775

105783

105785

105786

105791

AAndVpIa1TAIUBUY 1 4(4-0-8)
(Condensed Matter Physics 1)
AAndvaasaIumy 2 4(4-0-8)

(Condensed Matter Physics II)

nsUgNKEn 4(4-0-8)
(Crystal Growth)
didnaseululasalny 4(4-0-8)

(Electron Microscopy)

Vg uffalandu 4(4-0-8)
(Dislocation Theory)

awninsalnUveauds 4(4-0-8)
(Solid State Spectroscopy)

Tpssassddnvseiindvesinvesuduas Janssavuly 4(4-0-8)
(Electronic Structures of Solid Surface and Nano-scale Materials)
awninsalnUveseznauuaziuana 4(4-0-8)
(Atomic and Molecular Spectroscopy)
nsldunsUssananakuunIakasnquualuidndeynin  4(4-0-8)
(Application of Grid and Cloud Computation in Particle Physics)
Wandindosufnsaiiinades 4(4-0-8)
(Nuclear Reactor Physics)

Wandlwadesuszynd 4(4-0-8)
(Applied Nuclear Physics)

Wandvoauasdulasnsou 4(4-0-8)
(Physics of Synchrotron Radiation)

widefidenassmeiiand 4(4-0-8)

(Selected Topics in Physics)

IWENE 4(4-0-8)
(Biophysics)
AAndnsnng 4(4-0-8)

(Medical Physics)
Uuinisviedmansuszend 4(0-8-12)

(Applied Optics Laboratory)
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105813

105814

105815

105823

105825

105853

105854

105855

105863

105864

105865

105903

105913

105914

105915

105923

Andfausug
(High-Pressure Physics)
s3tdland

(Geophysics)

Wandussene

(Atmospheric Physics)

MY AUINAIBUAY

(Quantum Field Theory)
NSATUIUTIAIDUA

(Quantum Computation)

anmienda

(Superconductivity)
Bnsanadmiuianase
(Computational Methods for Real Materials)
Nandvosiiui

(Surface Physics)
welulagiaosuaznisussend

(Laser Technology and Applications)
fuguvesselans

(Fundamentals of Holography)
ViruAansdoya

(Information Optics)
Wnsmasnadalui@nd
(Geometrical Methods in Physics)
gunInluazNsnluliiaenainnssy
(Industrial Instrumentations and Automations)
wialulagwuwasuaznITuanLses
(Sensor and Transducer Technology)
walulagnieinudeya

(Data Storage Technology)
mqwﬁaummamﬁm%uqq 1

(Advanced Quantum Field Theory 1)

25

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-12)

4(4-0-12)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)
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105924

105925

105953

105954

105955

105973

105974

v, naumgdvigaduliindnulanundeslunisysannisillenimddsnis duiiugiunis

nouNTIUNIUlATea

(Chiral Perturbation Theory)
mwﬁaummamﬁm%uqq 2
(Advanced Quantum Field Theory II)
weluladansfasanh
(Semiconductors Technology)
wluneuazunlumalulad
(Nanoscience and Nanotechnology)
walulagusuduuazn1sUssynd
(Thin-film Technology and Applications)
Ufnsevedlossuniin

(Heavy lon Reactions)
FEUUNANEAIIN

(Multi-Quark Systems)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

uma. 2

Uszneunisgsnauazuinnssy iedunswisuypains illanuaiunsaiiagihinereans 1

Ussendaineasshuinnssy nevausinsimunmasaulugausemelng ( Thailand 4.0) lng

v = A a a Y 1 -dy < a aa s 4
UnAnwiansadenseusieivlanselull Ineanuiuseuvesaniviand Tranuise

U @) a =y 1% U
Juidulruaenianigaule

205501

205502

205503

205504

205505

205506

anuuduszneunisuasuinnssy
(Entrepreneurship and Innovation)
nyieszilenmawazanuduldliniegsia
(Opportunity and Feasibility Analysis)
nagnsninddunielaya

(Intellectual Property Strategies)
NN599ALUULATNAUINAR UL
(Product Design and Development)
N1590NLUUNITUTNNT

(Service Design)
sUsUUgINIUAznagnsdmIugsivlm

(Business Models and Strategies for New Venture)
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2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)
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205507 MIAAAKUTENOUNIS 3(3-0-6)
(Entrepreneurial Marketing)

205508 N1sRUAUTENBUATT 3(3-0-6)
(Entrepreneurial Finance)

205509  vislggunudmsugsialng 2(2-0-4)
(Supply Chain for New Venture)

205510 MSTIMYULATNTTEANYU 2(2-0-4)
(Venture Capital and Private Equity Investing)

205511 ngvsngdmIugUsEnaunis 2(2-0-4)
(Legal Aspects of Entrepreneurship)

205512 MsdansgsRaTiadayivle 3(3-0-6)
(Managing a Growing Venture)

205513 UjuRnsn1susEnauns 1 1(0-4-0)
(Entrepreneurship Practicum 1)

205514 UURAn1sN15UTENBUNNS 2 1(0-4-0)
(Entrepreneurship Practicum II)

205515 U UAn1sN1sUsENaUNs 3 1(0-4-0)

(Entrepreneurship Practicum IIl)

(3) nuanvnannafnwnazlasinisidelitesndn 9 nuaehia
105391 @38NENAIANY 1(1-0-3)
(Pre-Cooperative Education)
105491 @unnadne 1 8 viauie
(Cooperative Education )
7139 a438UTIINIATINITIVY AWMUV I@NAARNE
105492 1ASIN5I9 8 nuein

(Research Project)

Weidunisaivauy wasdunisdaasuanunienvesinAnvidngssuunisviinu suumiadie
WiLANUsEAaUNTAINIInITN lnganulsenaunisvianiaenvukasn1asy addiusulunisiaw
AMAMULIR MSITUAINABINITVDINAIALTINY denadiannusiuilesyninanulsenaunisuay

andugaufnwaniy UnfAnwdsenunsadeniteuiiuiy Tusieivsialuil

27
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105495 @WNAANW 2 8 $UILNA

(Cooperative Education 2)

(4) vundvndenids  Lideundn 8 wiaein
TideniFeulnlagluszauusgans egnetes 8 nulwina lasniansaiiisun anseiviile
gouluuvingndumaluladgsun’ v3e InandugauAnwauY MumIng1aesuses nannglunaznieuen

Uselne

A = o o = v & PPN Y &
L‘W@LUUﬂizIEJGUTﬁ,Uﬂ'ﬁL@i?JﬂJﬂ'J']NW5@3J6UENUﬂﬂﬂ‘U'] TWLUuuﬂﬂa']ﬂTVlllﬂ'J']Na']m'ﬁﬂWi@ﬂJIUﬂ'ﬁLﬂu

'
Y

Adsnuluniswaulmdulszwmealne 4.0 ( Thailand 4.0) FauziisedvdaniasninAnenlisidansa

seRvFseluil
101303 nsAeansinermanslugafivia 3(3-0-6)
(Science Communication in the Digital Age)
202292 guseneumsgsnamalulad 2(2-0-4)
(Technopreneur)
235377  msdnnsnsngaunielegn 3(3-0-6)

(Intellectual Properties Management)
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AUNUIBVDITHARYN
SHEIUN Usznaudiesay 6 nén Tnoudasndniiannumane dal
wanii 1 wanede dindniisuiinveuluusaziv fvunsiia fail
1 i atInN dinIvinedans
2 RUD dgrinivinalulagdeny
3 RUD dgrinivinalulagnisinuns
4-5 N8 UNIYIFINTTUAERS
6 NUBE grunIvinneAEns
7 NUBE grinIvIneunarans

v

wanin 2-3 PUNEY @V IVNTURATBUTULAREIT AMAUASTAAIUAUNENT 1 A9l

drinAunInendans

101
102
103
104

105, 107

106

108, 110-113

114

UL
UL
=
PB4
UL
UL
=
PB4
UL

YU

grinIvInedans

#1913 LAY

UV IARAIERS
A1V IINGN
guMNaNg
avInsiuianseeslng
g1 UIAAHEN

AUV INYIFANTNNTNWN
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PUNEDY  STAUVDISIYIV

1 HRRGN FrseAuUsans SuT7 1
2 HRRRN ArsERuUSams Tud7 2
3 nueda JvrssulSaned Tul7 3
4 HRRRN ArseauUsans SuT7 ¢
5 RUIDY 3%753ﬁuﬂ%mmwm§%uqq

6 EURIGN Jrsiudadadnutud
7 nueda Srrsvsutadinfnedunans
8-9  wunedd Fnseiutiudindnudugs

NUILDY WUUIVY
0 UalaN General Physics, Mathematical Physics, Computational Physics
1 PUNYD Mechanics, Electricity and Magnetism, Thermodynamics,

Statistical Mechanics

2 Vel Quantum Field Theory, Quantum Physics, Theoretical Physics
3 PUNYD Relativity, Gravitation, Astronomy

il Vel Accelerator Physics, Synchrotron Radiation

5 UalIaN Solid State Physics, Condensed Matters

6 NUIDY Molecular and Atomic Physics, Optics

7 Vel Nuclear and Elementary Particle Physics, Astrophysics

8 nueda Selected Topics in Physics and others

9 UL Cooperative Education, Laboratory, Research Project, Seminar,

Thesis

PUNUDS AP UIT I ULARZ LU

30



3.1.4 WNUNISANEI

umg. 2

[
a § v A

WHUNSANE 4 Vvaatn@nelunanansINeFmansUMNNa1 Y NANE A9t
U

U 1 pamsAned 1

U 1 pamsAned 2

U 1 namsAneil 3

un. un. un.
102101 Chemistry | 3 102103 Chemistry I 3 103141 Statistical Methods 3
102102 Chemistry Laboratory | 1 102104 Chemistry Laboratory lI 1 103221 Advanced Calculus 4
103121 Analytical Calculus | 4 103122 Analytical Calculus Il 4 105107 Introduction to Physics 2
104171 Biology | 3 104173 Biology Il 3 World
104172 Biology Laboratory | 1 104174 Biology Laboratory |l 1 105108 Mathematics for Physicists 3
105111 Mechanics and Heat 3 105112  Electricity, Magnetism and 3 |
105196 Mechanics and Heat 1 Modern Physics 202108 Digital Literacy 2
Laboratory 105197 Electricity, Magnetism and 1 202109 Use of Application 1
203101 English for Communication 3 Modern Physics Laboratory Programs for Learning
1 203102 English for 3 202201 Life Skills 3
323 19 wulefa Communication 2 573 18 wiaenn
59U 19 wiqeia
U 2 aansnudi 1 un. Y 2 amansfinudi 2 un. U 2 aansAnudi 3 un.
105201 Basic Computer a4 105202 Mathematics for Physicists 3 105214  Electromagnetism Il 4
Programming for Physicists Il 105216 Wave 2
105211 Classical Mechanics | a4 105212 Classical Mechanics |l a4 105221 Quantum Mechanics | 4
105215 Thermal Physics 4 105213  Electromagnetism | 4 105292 Intermediate Physics 2
203203 English for Academic 3 105291 Intermediate Physics 2 Laboratory |l
Purposes Laboratory | 202202 Citizenship and Global 3
525101 Engineering Graphics | 2 203204 English for Specific 3 Citizens
Purposes 203305 English for Future Careers 3
235377 Intellectual Properties 3 594 18 waefin
594 17 wudena Management
59U 19 wiiqeiia
3 3 aAnsAnudi 1 un. U 3 mansnuii 2 un. U 3 anAnsAnedi 3 un.
105321 Quantum Mechanics I [ 101302 Frontiers of Science and 3 105395 Project 3
105392 Advanced Physics 2 Technology 202207 Man, Economy and 3
Laboratory | 105391 Pre-cooperative Education 1 Development
105 A ndenanizauiland 4 | 105 Avudenanizenuildnd 4 | 2020 Avudendinunsiily 4
202203 Man, Society and 3 202292 Technopreneur 2
Environment 20200« Svndendinuiily 2
202500« Avndendinuiily 2 32U 12 wiaefa 523 10 wiaefa
59U 15 waeia
3 4 mansnudi 1 un. U 4 mansnudi 2 un. U 4 anansfnedi 3 un.
105492 Research Project or 105491 8 105xxx A ndenamizenuiladnd 4 105493  Physics Seminar 2
Cooperative Education | 000 AV MADNLES 3

s2u 8 wiein

593 4 wdlene

591 5 wulene

ifawﬂwﬁmﬁy’wﬁnqm = (19+19+18)+(17+19+18)+(15+12+10)+(8+4+5) = 56 + 54 + 37 + 17 = 164 i2efin
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wuzihbdnAnulundngasinermansiadinanudunidnd wudnwdesezaudadnfnw Tu

a1 NENE Tunun1sAny fadl

U 1 mamshned 1

U 1 mamshned 2

U 1 aamsAneil 3

un. un. un.
102101 Chemistry | 3 102103 Chemistry |l 3 103141 Statistical Methods 3
102102 Chemistry Laboratory | 1 102104 Chemistry Laboratory |l 1 103221 Advanced Calculus 4
103121 Analytical Calculus | 4 103122 Analytical Calculus Il 4 105107 Introduction to Physics 2
104171 Biology | 3 104173 Biology |l 3 World
104172 Biology Laboratory | 1 104174 Biology Laboratory |l 1 105108 Mathematics for Physicists 3
105111 Mechanics and Heat 3 105112 Electricity, Magnetism and 3 |
105196 Mechanics and Heat 1 Modern Physics 202108 Digital Literacy 2
Laboratory 105197 Electricity, Magnetism and 1 202109 Use of Application 1
203101 English for Communication 3 Modern Physics Laboratory Programs for Learning
1 203102 English for 3 202201 Life Skills 3
324 19 wiaefa Communication 2 523 18 wiefa
323 19 wiulefn
Y 2 mamsAnuii 1 un. Y 2 mamsfnuii 2 un. 3 2 smamsfnunii 3 un.
105201 Basic Computer 4 105202 Mathematics for Physicists 3 105214  Electromagnetism Il a4
Programming for Physicists I 105216 Wave 2
105211 Classical Mechanics | 4 105212 Classical Mechanics I 4 105221 Quantum Mechanics | a4
105215 Thermal Physics [ 105213 Electromagnetism | 4 105292 Intermediate Physics 2
203203 English for Academic 3 105291 Intermediate Physics 2 Laboratory |l
Purposes Laboratory | 202202 Citizenship and Global 3
525101 Engineering Graphics | 2 203204  English for Specific 3 Citizens
Purposes 203305 English for Future Careers 3
235377 Intellectual Properties 3 524 18 wiuawha
59 17 widownn Management
323 19 wulenn
U 3 mamsAnuii 1 un. U 3 mamsfnuii 2 un. U 3 smamsAnuii 3 un.
105321 Quantum Mechanics I 4 101302 Frontiers of Science and 3 105395 Project 3
105392 Advanced Physics 2 Technology 202207 Man, Economy and 3
Laboratory | 105391 Pre-cooperative Education 1 Development
105xxx A nAonianzsuNand 4 | 105xxx A udenanivenuidnd 4 | 2020 Avndendnuiily 4
202203 Man, Society and 3 202292 Technopreneur 2
Environment 202 AW dendinwily 2
20200 Avndendinuiily 2 323 12 wulenn 573 10 wiyne
573 15 wiaenn
Y 4 mamsfneii 1 un. Y 4 smamsfnii 2 un. Y 4 samsAnundi 3 un.
105492 Research Project 8 105xx A deniangauiland 4 | 105493 Physics Seminar 2
105xxx A naonseiutudinfne 4 | 105 A ndonseiuludinfne 4 | xoo0 AV MAONLET 3

393 12 wiqehn

333 8 wieha

393 5 wuqehia

i’mwﬂaﬂﬁﬁﬁv’ewﬁnqm = (19+19+18)+(17+19+18)+(15+12+10)+(12+8+5) = 56 + 54 + 37 + 25 = 172 nu2wiin
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umg. 2

U 1 mamshned 1

U 1 mamshned 2

U 1 aamsAneil 3

un. un. un.
102101 Chemistry | 3 102103 Chemistry |l 3 103141 Statistical Methods 3
102102 Chemistry Laboratory | 1 102104 Chemistry Laboratory |l 1 103221 Advanced Calculus 4
103121 Analytical Calculus | 4 103122 Analytical Calculus II 4 105107 Introduction to Physics 2
104171 Biology | 3 104173 Biology |l 3 World
104172 Biology Laboratory | 1 104174 Biology Laboratory |l 1 105108 Mathematics for Physicists 3
105111 Mechanics and Heat 3 105112 Electricity, Magnetism and 3 |
105196 Mechanics and Heat 1 Modern Physics 202108 Digital Literacy 2
Laboratory 105197 Electricity, Magnetism and 1 202109 Use of Application 1
203101 English for Communication 3 Modern Physics Laboratory Programs for Learning
1 203102 English for 3 202201 Life Skills 3
323 19 wuaefa Communication 2 593 18 wuoenn
323 19 wiuaefa
Y 2 mamsAnuii 1 un. Y 2 mamsfnuii 2 un. 3 2 smamsfnunii 3 un.
105201 Basic Computer 4 105202 Mathematics for Physicists 3 105214  Electromagnetism Il a4
Programming for Physicists I 105216 Wave 2
105211 Classical Mechanics | 4 105212 Classical Mechanics I 4 105221 Quantum Mechanics | a4
105215 Thermal Physics [ 105213 Electromagnetism | 4 105292 Intermediate Physics 2
203203 English for Academic 3 105291 Intermediate Physics 2 Laboratory |l
Purposes Laboratory | 202202 Citizenship and Global 3
525101 Engineering Graphics | 2 203204  English for Specific 3 Citizens
Purposes 203305 English for Future Careers 3
235377 Intellectual Properties 3 594 18 wiuawha
593 17 wdoenn Management
323 19 wulenn
U 3 mamsAnuii 1 un. U 3 mamsfnuii 2 un. U 3 smamsAnuii 3 un.
105321 Quantum Mechanics |l a 101302 Frontiers of Science and 3 105491  Cooperative Education | 8
105392 Advanced Physics 2 Technology
Laboratory | 105391 Pre-cooperative Education 1
105 A ndenanizauiland 4 | 105 Avudenanizenuildnd 4
202203 Man, Society and 3 202292 Technopreneur 2
Environment 20200« Svndendinuiily 2
20200« Avndendinuiialy 2 32U 12 wiaefa 323 8 wiqwha
593 15 aenn
Y 4 pamsfnenii 1 un. Y 4 mamsinuii 2 un. Y 4 mamsAnundi 3 un.
105395 Research Project 3 105495  Cooperative Education |l 8 105493  Physics Seminar 2
105xxx A Ldenngmuiidnd 2 202207 Man, Economy and 3
20200« Avndendinuiily a4 Development
2020 Avudendinuniialy 2
00X AT MADNLET 3

593 9 wuqeda

393 8 wiqeha

393 10 wiqwna

i’mwﬂaﬂﬁﬁﬁv’ewﬁnqm = (19+19+18)+(17+19+18)+(15+12+8)+(9+8+10) = 56 + 54 + 35 + 27 = 172 n2wiin

33




umg. 2

wugihiinAnwilundnansinermansiuninaiudvidnd wudugusenouns Tuanundvn

AaAnd Tuaun1sAnw A9l

U 1 pamsAned 1

U 1 pamsAned 2

U 1 namsAneil 3

un. un. un.
102101 Chemistry | 3 102103 Chemistry I 3 103141 Statistical Methods 3
102102 Chemistry Laboratory | 1 102104 Chemistry Laboratory lI 1 103221 Advanced Calculus 4
103121 Analytical Calculus | 4 103122 Analytical Calculus Il 4 105107 Introduction to Physics 2
104171 Biology | 3 104173 Biology Il 3 World
104172 Biology Laboratory | 1 104174 Biology Laboratory |l 1 105108 Mathematics for Physicists 3
105111 Mechanics and Heat 3 105112  Electricity, Magnetism and 3 |
105196 Mechanics and Heat 1 Modern Physics 202108 Digital Literacy 2
Laboratory 105197 Electricity, Magnetism and 1 202109 Use of Application 1
203101 English for Communication 3 Modern Physics Laboratory Programs for Learning
1 203102 English for 3 202201 Life Skills 3
323 19 wiulefa Communication 2 573 18 wiaenn
59U 19 wiqeia
U 2 aansnudi 1 un. Y 2 amansfinudi 2 un. U 2 aansAnudi 3 un.
105201 Basic Computer a4 105202 Mathematics for Physicists 3 105214  Electromagnetism Il 4
Programming for Physicists Il 105216 Wave 2
105211 Classical Mechanics | a4 105212 Classical Mechanics |l a4 105221 Quantum Mechanics | 4
105215 Thermal Physics 4 105213  Electromagnetism | 4 105292 Intermediate Physics 2
203203 English for Academic 3 105291 Intermediate Physics 2 Laboratory |l
Purposes Laboratory | 202202 Citizenship and Global 3
525101 Engineering Graphics | 2 203204 English for Specific 3 Citizens
Purposes 203305 English for Future Careers 3
235377 Intellectual Properties 3 594 18 waefin
594 17 wudena Management
59U 19 wiiqeiia
3 3 aAnsAnudi 1 un. U 3 mansnuii 2 un. U 3 anAnsAnedi 3 un.
105321 Quantum Mechanics |I a 101302 Frontiers of Science and 3 105491  Cooperative Education | 8
105392 Advanced Physics 2 Technology
Laboratory | 105391 Pre-cooperative Education 1
105 A ndenanizauiland 4 | 105 Avudenanizenuildnd 4
202203 Man, Society and 3 202292 Technopreneur 2
Environment 20200« Svndendinuniialy 2
202500« Avndendinuiily 2 32U 12 wiaefa 323 8 wiqwha
573 15 waenn
Y 4 samsfnuii 1 un. Y 4 pmamsfnunii 2 un. U 4 samsAnunidi 3 un.
105395 Research Project 3 20200« Avndendnwiialy 4 105493  Physics Seminar 2
105xxx v nasnanigeuiand 4 | 2055xx 3vndendmiugusznau 4 | 202207 Man, Economy and
2055xx  Adendmiuguszneu 4 3319 Development 3
5309 X000 JVNTRNLET 3

393 11 wiaehn

333 8 wieha

373 8 wiuqeha

i’mwﬂaﬂﬁﬁﬁv’ewﬁnqm = (19+19+18)+(17+19+18)+(15+12+8)+(11+8+8) = 56 + 54 + 35 + 27 = 172 uwiin
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(1) nau@ndTan lawn

105316
105317
105343
105351
105357
105664

Wandsana

Sidnnsedindilosdy
wraenulauadulasnseulaznsiauselewl
Handaensauniuosdiu
fandvesTaquiludosiu vie 105654 Faqulu

nsAnyIanwazianzIaadan

2) naundndiamdesuaziidndounia loun

105316
105331
105371
105704

WaAndgaadia
NOuAUIMENIMUBIAY S0 105733  dUIVBNINTLAYLALANLINAT
Handfmduiuaveuniailawiu

NOWNAY

(3) nauTdEndansaans loun

105233
105261
105474

ANSIAANSLUDIAU
AFUFERS

AAndansenansidosdy

@) nquagesuazlnladng laun

105261
105317
105661
105662

o L4

Vieumans
Siannsotndilasdu
PAUAIANTNILAIN 1

PAUAIFATNIUAIN 2

3.1.5 AN UYS18U

(A1ANUIN V)
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3.2 YoANARILVLILAZANAIVEID115Y

3.2.1 919158UsEIMANgNT

(1) 999AER319758 A.UTTWUS  waiugn
Qm'g@ D.Phil. (Materials Science), University of Oxford, UK (1995)
M.Sc. (Nuclear Physics), University of Oxford, UK (1991)
.. (@Wand) univeduesiug (1989)
AIRUINNGIYINIG  T09ANEARTID15E

NAIIUNIIBING (NANWIA )

o [
mazmuaaumuagum

105101 Wand 1

105102 Wand 2

105104 FAndiugy

105105 #@nd

105191 UfjumnsHEnd 1
105192 UjUAN1sWENE 2
105194 UftRmsiAndfiugiu
105195 Ufun1sEnd

mszugaulundngasuiuuselva
105111 nammansuazauiou
105112 Inihwiwdnuazi@ndeal

105453 N33UIBUALNTLUIUNTUGNNAN

(2) 599AN1EN5197158 A5.W295AY Twisne
Qm’gﬁﬁ Ph.D. (Physics), University of Toronto, Canada (2001)
M.Sc. (Physics), University of Toronto, Canada (1996)
W.U. (@ANS) PaansalumInende (1994)

AALINIIBINTG S8IANANTIANTY

NAIIUNIGIVINTG (N1ANUIN )
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105101 Wand 1
105102 Wand
105104 #W@nd
105105 Wand
105191 4
105192 4
105194 UJURNsHANGNUgIY
105195 UjUANsHENS
105211 namansAanaan 1
105212 nafansAangdn 2
105213 wshwdnloin 1

105214 wiwanlvlvly 2

mszugaulundngasuiuuselva
105215 Wandauseu
105316 WaAndAiGeaii

105355 WaAndvesan ninedIndulaesy

(3) s09anT19138 A5, Sadns Buiidy
ARl Ph.D. (Materials Science and Engineering (Ceramic Science)),
The Pennsylvania State University, USA (2001)
M.S. (Physics), University of Tennessee at Knoxville, USA (1995)
.. (Wdnd) unnine1duideslu (1993)
.U, (End) unInedereuway (1991)
AAUINIGIVINGG - T99ANERT1915Y

NAIIUNINAYINTT (A1ANUIN 9)

n’r:t:qquaauﬁﬁagjl,l,ﬁ'a
105101 9
105102 Wand 2

1

AN
Mo,

il

105317 Blannsaindilosduy
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105343 unaIniaLaIdulAsnsoumarnsitUsylovy

mszaugaulundngasuiuuselva
105351 #andaansmuniud ey
105472 WANUNALNU

105493  duuuand

(4) 819158 A5. VSIATE  InAANedLn

q

MW.U. (WENH) unInendeuiina (1999)

FLAUINISIVING 919158

NAIIUNIGIVINTG (N1AKNUIN Y)

MMszUFIUNaguA?

105101 Wand 1

105102 #@nd 2

105103 Wandvily

105191 Ufumnswand 1

105192 UfURnsHEnd 2

105193 UftRmsHandly
105291 UjUANsHANdszAUNaNs 1
105292 UjURNsHANdsTAUNA1S 2

mszauaaulundngasuiuuselva

105361 Wandduedesuazouniaiawmu

105108 AmaFIaAnsamSUNEnd 1
105202 AmaFaRsansuNand 2

105392 UjuRn1siEndseauas 1

38
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ﬂm’gﬁﬁ Ph.D. (Physics), Suranaree University of Technology, Thailand (2004)



(5) 819138 a9, d1l5y §359995Y
AR Ph.D. (Physics), University of Illinois at Chicago, USA (2000)
M.S. (Physics), University of Illinois at Chicago, USA (1998)
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202108 N133AINA 2(2-0-4)
AuvsAunau : LUl

mMdenunasansaunaiionisduat nsldinaluladfanalunsfufiuasaung n135IuUsIILay
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202108 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

202109 VinweN133ABUNILADS 1(0-2-2)
teduniau : L
o & IS L) 4 s A o ]
ANusiugIuMIRsulusinsureuiimes msldlusinsuussendiiiodanisauienals nsuiaue
a1sauma N133AN5YeYaliaN1IAIUIN UATNITIANITFIUTIYARELNATINETIA N1TBDNLUULAZTAILN

] & o [ [ aa o o
L']‘UVL"UG]ﬁ’]'ﬁi'Uﬂ’]ﬁ/]’]\‘ﬂuiusmﬁlﬂigﬁﬂ'ﬁu

202109 Computer Literacy Skills 1(0-2-2)
Prerequisite : None

Basics of computer programming; using application software for document management;
presenting information; data management for calculation and creative data management; designing

and developing a website for working in a daily life
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202201 vinweTin 3(3-0-6)
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202201 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

202202 anudunalissazwaiiadlan 3(3-0-6)
(Citizenship and Global Citizens)
ydeAunau : Ll
AuSNwMrdIAYvaINaLlins unumvemaliladinguasnallieslan AnuduiussenitaUssine

BIANNTIENINUTENA NANTENUTIUNTUUAY NITIATIEIUALODAUNSEUYDINANITAISENINUTENA

202202 Citizenship and Global Citizens 3(3-0-6)
Prerequisite : None

Important characteristics of citizens; roles of Thai and sglobal citizens; international
relations; international organizations; transboundary impacts; critique and lesson-learned from

international phenomena
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202203 wywdiudRNLadIndau 3(3-0-6)
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202203 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

202207 UYWENULATHFAILLNITNAUN 3(3-0-6)
Fyrdeduniou : L
WAISEgNANUNIHRILAIAY iAn1an1simuAsygRawardeny n1simuILuuiaiy NsiauILUY

fdwsin meimuuuguuinnssy wsygiaaseassd ushaduiusiuyuwy fuseneunisivedeny

202207 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

-3



uA. 2

NguYINWEUsEINA

213101 mmé’anqmﬁ'amsﬁami 1 3(3-0-6)

WauruansavestnAnwlunisldniwsinguiienisdearsludiaulaegnsiuszd@ndnaam
ysanMsineenwdangwlaglinnuddyiurinuenisilaasnisnn Wawinagnsnisdeansuaznagng

NSBEUNTY  ddEsunIsseuINMwsangumeauedlaglduraminensivainvale

213101 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
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213102 English for Communication 2 3(3-0-6)
Prerequisite : 213101 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
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213203 English for Academic Purposes 3(3-0-6)
Prerequisite : 213102 English for Communication 2

Course content dealing with English for academic purposes for effective communication in
an academic field of study; text-based activities involving integrated 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

213204 mmé’anqmﬁa%ﬂms 2 3(3-0-6)
(English for Specific Purposes)
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213204 English for Specific Purposes 3(3-0-6)
Prerequisite: 213203 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
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International Communication)

203305 English for Future Careers 3(3-0-6)
Prerequisite : 213204 English for Specific 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 (TOEIC)
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202111 Thai for Communication 2(2-0-4)
Prerequisite : None
The Thai grammar, skill of using Thai in speaking, listening, reading, and writing, composition

in Thai for communication and work presentation
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202175 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
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202181 Holistic Health 3(3-0-6)
Prerequisite : None
Concepts regarding holistic health and health balance; weight control; sleep and relaxation;

concentration and mental health; stress management; body strengthening; alternative healthcare
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202222 Professional and Community Engagement 2(1-2-4)
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
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202324 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
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202331 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 governments in
each ASEAN Member State; living together happily and peacefully with ASEAN friends; quality of

life in education and working systems
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202373 Design Thinking 2(2-0-4)
Prerequisite : None
Creative thinking; questioning and problem-solving; brainstorming and social need-based

service design; prototyping; appropriate application of innovation; lesson-learned
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202241 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
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101302 Frontiers of Science and Technology 3(3-0-6)
Prerequisite: None

Students from all science undergraduate programs are engaged in a series of
interdisciplinary learning experiences to obtain an overview of frontier scientific research and
exposure and experience in frontier research in various fields of science and technology through
lectures by distinguished lecturers scientists and seminars delivered by the students on
mathematics, physics, chemistry, and biology subjects from academic journals (which would
encourage more discussions from the other students). Focused topics in frontiers of science and
technology include nanoscience and nanotechnology, renewable energy, and space technology.
These topics enhance the students interdisciplinary perspective and help them find the directions
they can work in advanced science and technology in the future.
Expected Learning Outcomes:

On completion of this course, students are able to:

1. learn a skill to utilize abstract and citation database for literature search
2. gain important insights by analyzing specific parameters
3. uncover and track important research trends, field experts, and impactful or related

research in the fields of interest

4. analyze the citation trend and retrieve references

5 extract and communicate key scientific concepts and technology

6. understand and participate in a discussion on important aspects from seminars
7 engage in global frontier scientific research and technology
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102101 Chemistry | 3(3-0-6)

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, general properties of acids and bases, chemical kinetics.

Expected Learning Outcomes

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, general properties of acids and
bases, and chemical kinetics.

2. Be able to solve problems in the class.

3. Be able to describe the subject in details to others.

4. Be eager to learn, honest, punctual, disciplined, responsible, and voluntary.
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102102 Chemistry Laboratory | 1(0-3-0)
Prerequisite : 102101 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 equilibruim, acid-base

titrations, chemical kinetics and various types of chemical reactions.

Expected Learning Outcomes

Students will gain knowledge and understanding about safety practice in laboratory. They
are expected to have experimental skill on each topic. They will know how to record data, discuss
and conclude the results. Moreover, they will have familiarity with materials, apparatus and

equipment that they use in each class.
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102103 Chemistry I 3(3-0-6)
Prerequisite : 102101 Chemistry |

Acid-base equilibria, thermodynamics and applications in chemistry, electrochemistry,
electrochemical cells, transition metals and coordination compounds, nuclear chemistry, organic
chemistry and introductory biochemistry, environmental chemistry.

Expected Learning Outcomes

1. Gain knowledge and understanding Acid-base equilibria, thermodynamics and applications in
chemistry, electrochemistry, electrochemical cells, transition metals and coordination
compounds, nuclear chemistry, organic chemistry and introductory biochemistry, environmental
chemistry.

2. Be able to solve problems in the class.

3. Be able to describe the subject in details to others.

4. Be eager to learn, honest, punctual, disciplined, responsible, and voluntary.
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102104 Chemistry Laboratory Il 1(0-3-0)
Prerequisite : 102103 Chemistry Il or study concurrently

Laboratory works which include the studies of acid and base ionization constants of weak
acids and bases, thermochemistry, chemical method of producing blueprints objects,
electrochemistry, coordination compounds, hydrocarbon reactions, tests of compounds from living

organisms, environmental chemistry.

Expected Learning Outcomes

1. Gain knowledge and understanding of experiments on acid and base ionization constants of
weak acids and bases, thermochemistry, chemical method of producing blueprints objects,
electrochemistry, coordination compounds, hydrocarbon reactions, tests of compounds from
living organisms, and environmental chemistry.

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

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

4. Be able to describe the experiments in details to others.

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

voluntary.
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103121 Analytical Calculus | 4(4-0-8)
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
trigonometric functions, by either applying the definition or the rules for derivatives;
sketch graphs of functions by making use of the derivative,
apply linear approximation and Newton’s method for root finding;
show that sum formulas hold by using mathematical induction;

compute integrals of low-order monomials using Riemann sums;

©® N o ok

compute the indefinite and definite integrals of basic functions, including integration by

substitution.
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103122 Analytical Calculus II 4(4-0-8)
Prerequisite : 103121 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:

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.
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103141 Statistical Methods 3(3-0-6)
Prerequisite : 103122 Analytic Calculus 2, or consent of the School
Fundamental concepts and statistical methods, measures of central tendency and
variation, basic probability theory, distribution of some important discrete random variables,
normal distribution, sampling theory, estimation, hypothesis test, variance analysis, regression and
correlation analyses, chi-square test, nonparametric statistics.
Expected Learning Outcomes :
On completion of this course, students are able to:
1. explain the ideas and fundamental principles of statistics;
2. measures the central tendency and variation of the data, and choose a suitable method
to measure the central tendency and variation of the data;
3. explain the meaning of important statistical terminology and the basic theorems of
probability, and calculate the probability of an event;
4. explain the meaning of random variable, classify the types of random variables, and give
an example for each type of the random variable;
5. explain the main properties, give examples, and calculate the probability of events
related with the main discrete random variables;
6. explain the main properties and calculate the probability of events related with a
normal random variable;
7. explain the ideas and the key concepts of sampling theory, and apply the sampling
theory to problems in statistics;
8. explain the key concepts of parameter estimation, and estimate the statistical
parameters;
9. explain the key concepts and the method of hypothesis testing, and apply hypothesis
testing to problems in statistics;
10. explain the key concepts of variance analysis, and apply variance analyses to problems
in statistics;
11. explain the key concepts of regression and correlation analysis, and apply the regression
and correlation analysis to problems in statistics;
12. explain the key concepts and the method of chi-square testing, and apply chi-square

testing to problems in statistics;
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13. explain the key concepts of nonparametric statistics, and apply nonparametric statistics

to problems in statistics;
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104171 Biology | 3(3-0-6)
Prerequisite: None

Biological concepts, organization of life, energy and life, principles of heredity, molecular
genetics and DNA technology, evolution, structure of ecosystems, behavior and adaptation of life.
Expected Learning Outcomes:

On completion of this course, students are able to:
1. Meaning of biological processes and organisms.

. Describe the cells structure, composition and function.

. Explain to generate power of life and function of the enzyme.

. Describe the mechanism of gene flow in cells, and its applications.

2
3
4. Knowing the continuity of life and inheritance.
5
6. Knowing the mechanism of evolution.

7

. Classify ecological system, adaptation and coexistence of life within the environment.
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104172 Biology Laboratory | 1(0-3-0)
Prerequisite: 104171 Biology | or concomitant study
The various experiments in biology to enhance knowledge in Biology I.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. Use a microscope compound microscope and stereomicroscope.
. Can classify Prokaryote and eukaryote cells

. Describe the transportations of substance into the cells

2

3

4. Describe the function of enzymes

5. Describe the process of photosynthesis and respiration

6. Tell the difference of a process of cell division, mitosis and meiosis

7. Knowing the genetic characteristics of different students and the opportunities of Mendelian
inheritance rules

8. Describe ecosystems both on land and wetland.
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104173 Biology I 3(3-0-6)
Prerequisite: 104171 Biology | and 104172 Biology Laboratory |
The classification of organisms, bacteria, archaea, protista, fungi, plant kingdom, animal
kingdom, oreganization 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;

2

3

a

5. explain and classify animal kingdom;

6. explain the organization and function of plant and animal tissues;
7. explain and compare organ system of organisms;

8. explain and compare immune system of organisms;

9. explain and compare homeostasis of organisms;

10. explain and compare reproduction of organisms;

11. explain and compare animal development.
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104174 Biology Laboratory II 1(0-3-0)
Prerequisite: 104173 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;

2. design the experiment in accordance with Biology Il course;

3. use the scientific equipment to carry out experiments;

4.carry out the experiment under safety without injury of yourself or others;

5. have skill for work as a team and individually;

6. apply the knowledge for daily life.
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105111 Mechanics and Heat 3(3-0-6)
Prerequisite:  None
Topics covered in this course include Newton’s laws of motion, work and energy, rotational

motion, fluids, heat and thermodynamics, mechanical waves.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105112 Electricity Magnetism and Modern Physics 3(3-0-6)
Prerequisite: 105111 Mechanics and Heat
Topics covered in this course are electric forces and fields, electric potential, electric

circuits, magnetic forces and fields, geometrical optics, interference and diffraction, quantum
mechanics, and special relativity.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105196 Mechanics and Heat Laboratory 1(0-3-0)
Prerequisite: 105111 Mechanics and Heat, or study concurrently,or consent of the School
This course is intended to expose student to hand-on basic physics experiments supporting

contents described in 105111 Mechanics and Heat. The student must perform at least 8
experiments covering mechanics, wave and fluids.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. show responsibility and discipline

3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
estimate experimental errors
analyze the experimental data by appropriate means

display physics data in standard formats e.g. table, graph, chart

N ok

have teamwork skills
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105197 Electricity Magnetism and Modern Physics Laboratory 1(0-3-0)
Prerequisite: 105196 Mechanics and Heat Laboratory,or consent of the School
In a similar manner to Mechanics and Heat Laboratory, this course is supporting contents

described in 105112 Electricity Magnetism and Modern Physics. The student must perform at least
8 experiments covering electricity, magnetism, electric circuits, optics, and modern physics.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. show responsibility and discipline

3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
estimate experimental errors
analyze the experimental data by appropriate means

display physics data in standard formats e.g. table, graph, chart

N ok

have teamwork skills.

U-32



uA. 2

NANIYIUIAY

103221 upaRaETUgs 4(4-0-8)

AyrdeAunau : 103102 uAagad 2 %50 103122 uAaRdaldalinsizy 2 wielagAuiugeuueaIu iy

ASAUSHUSAN8TY  USHUSIURNATaY?  USWuslufinansanszuan  wazUSwuslunnansanay

nnwasHan UsiusauduwasUiusnuii nquiunveinsuuazaland

HaN13ITEU3NAIANN :

CY

©® N o ok

£%

= A a S ! &
‘Uﬂﬂﬂﬂ']‘VlN']‘Ui']aﬂsﬁquuﬂjqﬂaqﬂqiﬂ@@q’ﬂu
1.
2.

Monsfluiifadein fufimeninluauii

meagadalagldiinaainsiud

mususaesty uay ety Tavannsanansvvesenanudnaiiiedes lufitadmin Bl
V3INITZUON LATNTINAY

mUSiusgaduluuiunvetanatsilan wagluuiunvesanmesian

Tiguiunvesniuluuiuniigndes

linguiunlanesiaudldagnees lnsanunsamanulanesiaudvesinnesiiadla

Tingufunvesalandle lnganusamuiuAsavasInmosian

U L4

Wadedn wnweiiadeudnuniall uwazmilsidudndvesinmesilanneysny wasaiunsnitade

3

[y I

| a o & a Y Idy ] aa A
N ‘UiW‘LAﬁL“U\‘iLﬂuNﬂ’J’mlM‘UN@E\JjﬂU’J@Vﬁ@lM

9-33



uA. 2

103221 Advanced Calculus 4(4-0-8)
Prerequisite : 103102 Calculus 2, or 103122 Analytical Calculus 2, or consent of the School
Quadric surfaces, Lagrange multipliers, multiple integration, integrals in polar, cylindrical
and spherical coordinates, vector fields, line and surface integrals, Green’s and Stoke’s theorems.
Expected Learning Outcomes :
On completion of this course, students are able to:
1. draw graphs in polar coordinates as well as quadric surfaces in three dimensions;
2. find extrema using Lagrange multipliers;
3. compute double and triple integrals along with graphing concerned domains in rectangular,
polar, cylindrical and spherical coordinates;
compute line integrals in the contexts of scalar fields and vector fields;
use Green’s Theorem correctly in the right context;
use the Divergence Theorem properly, and compute the divergence of a vector field;

use Stokes” Theorem properly and compute the curl of a vector field;

© N o ok

determine whether a given vector field is conservative, compute the potential function of a
conservative vector field, and determine whether a given line integral is path independent

or not.
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105107 Introduction to Physics World 2(2-0-4)

Prerequisite:  None
This course will describe about each field of physics in general, including high-energy

physics, condensed matter physics, astrophysics, material physics, biophysics, optics and laser
technology and/or other interesting fields. Examples of research studies relating to each field will
also be presented. These informations will help each student in preparing oneself and choosing a
suitable field in his/her future.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. show responsibility and discipline

3. make use of information technology

4. relate physics knowledge to daily life phenomena

5

have teamwork skills
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105108 Mathematics for Physicists | 3(3-0-6)
Prerequisite:  None
Dimension analysis and approximation methods, vector calculus, complex numbers, series,
and differential equations.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. execute basic problem-solving strategy for problems related to this course

2. show responsibility and discipline

U-36



uA. 2

105201  Wugun1slusunsuAsunImasamsuliniand 4(4-0-8)

[

Jyrdasunau: 105112 Tduwiwmdnuasiandaalvy vise TneaAUAUYRUVIEIUIN

9

1598519904 lUsuNTUARNIILMDT NTIATILVUDYA LUY3NDS N1SVMRUNUSITWILEY N15BUTINTA
Wedla aunseuiuskuuUng aumsesyiusdey fAegnsussendldnunsi@ndlunismeamounis

nafmans wiwanliih uaz Aandealn

HaN13ITeU3 AN :

CY [

InANYINNIUSI8ILLANUANNNTD Aatl

1. aunsaussenesunaeidandndflulandgdemmnedtusiednnidle

o o

'
a o ]

annsaaniunagnsiunsunlynidedwniifesiumeginla

LEAAIDBNINANUSURRNYEU dseilauivey

Y

IS k4 IS =] ¥ 14
fvinwensldinalulagansaunalunisdurudeya

AR C N

fvinwelunisvhaudunguld

105201 Basic Computer Programming for Physicists 4(4-0-8)
Prerequisite: 105112 Electricity Magnetism and Modern Physics,or consent of the School
Computer programming structure, data analysis, matrices, numerical differentiation,

numerical integration, ordinary differential equations, partial differential equations, application
examples in classical mechanics, electromagnetic and modern physics.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. show responsibility and discipline
4. make use of information technology
5

have teamwork skills
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105202 Mathematics for Physicists |I 3(3-0-6)
Prerequisite: 105108 Mathematics for Physicists |
Linear vector space, special functions, functions of a complex variable, and Fourier
transform.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. execute basic problem-solving strategy for problems related to this course

2. show responsibility and discipline
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105211 Classical Mechanics | 4(4-0-8)
Prerequisite: 105111 Mechanics and Heat and 103122 Analytical Calculus I
This is an introductory course on Classical mechanics. Topics include Newton mechanics,

oscillations, gravitation, central force motion, kinematics and dynamics of particles and systems of
particles, motion in non-inertial reference frames.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105212 Classical Mechanics |I 4(4-0-8)
Prerequisite: 105221 Classical Mechanics |
The course is an extension of Classical Mechanics I. Topics to be covered are dynamics of

rigid bodies, coupled oscillations, mechanics of continuous media, wave equation, scattering,
Lagrangian and Hamiltonian dynamics, non-linear oscillation, chaos.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105213 Electromagnetism | 4(4-0-8)
Prerequisite: 103122 Analytical Calculus I

This is an introductory course on Electromagnetism. Topics include eletrostatics, electric

field in medium, magnetostatics, magnetic field in medium, Lorentz force law, Maxwell equations.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105214 Electromagnetism I 4(4-0-8)
Prerequisite: 105213 Electromagnetism |

The course is an extension of Electromagnetism I. Topics to be covered are potential and
field, electromagnetic wave, waveguide, resonance cavity, basic electrodynamics and

electromagnetic radiation.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105215 Thermal Physics 4(4-0-8)

Prerequisite: 105112 Electricity Magnetism and Modern Physics and 103141 Statistical Method
This course covers the laws of thermodynamics, engines and refrigerators, the conditions of

thermodynamics equilibriums, kinetic theory of gases, entropy, other thermodynamic potentials,

phase transition, and introduction to statistical mechanics.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105216 Wave 2(2-0-4)
Prerequisite: 105112 Electricity Magnetism and Modern Physics

The topics that are covered in this course are oscillations, Fourier analysis, wave equations,
transverse and longitudinal waves, electromagnetic waves, reflection, refraction, interference and

diffraction.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course

3. relate physics knowledge to daily life phenomena
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105291 Intermediate Physics Laboratory | 2(0-6-1)
Prerequisite: 105197 Electricity Magnetism and Modern Physics Laboratory,or consent of the
School

This course covers the intermediate-level experiments in mechanics and thermodynamics.

Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. show responsibility and discipline

4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
estimate experimental errors
analyze the experimental data by appropriate means
display physics data in standard formats e.g. table, graph, chart

make use of information technology

v o N o W

design and carry out experiment to test physics assumption
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105292 Intermediate Physics Laboratory II 2(0-6-1)

Prerequisite: 105291 Intermediate Physics Laboratory |,or consent of the School

This course covers the intermediate-level experiments in electricity, magnetism, optics and

quantum mechanics.

Expected Learning Outcomes:

On completion of this course, students are able to:

1.

2
3.
a

0 o N o WU

describe the physics concepts related to this course

execute basic problem-solving strategy for problems related to this course

show responsibility and discipline

use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety

estimate experimental errors

analyze the experimental data by appropriate means

display physics data in standard formats e.g. table, graph, chart

make use of information technology

design and carry out experiment to test physics assumption
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105221 Quantum Mechanics | 4(4-0-8)
Prerequisite: 105221 Classical Mechanics | and 105213 Electromagnetism l,or consent of the
School
The course is to introduce the student the principles and basics knowledge of quantum

mechanics. Experimental foundations of quantum mechanics are surveyed in depth. Covered are
also topics: Schroedinger equation, wave function, operator algebra, Hilbert space, eigenstates and
eigenvalues, and simple problems such as potential wall, potential barrier, transmission and
reflection, tunneling, one-dimensional harmonic oscillator.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. show responsibility and discipline
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105321 Quantum Mechanics |I 4(4-0-8)
Prerequisite: 105221 Quantum Mechanics |,or consent of the School

The course is an extension of Quantum Mechanics I. Topics to be covered are spin, spin-
orbit coupling and total angular momentum, hydrogen atom, identical particle states, variational

method, modern perturbation theory.

Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
a

relate physics knowledge to daily life phenomena
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105392 Advanced Physics Laboratory | 2(0-6-1)
Prerequisite: 105292 Intermediate Physics Laboratory Il,or consent of the School
This course covers the higher level experiments in electronics and circuits, condensed

matter physics and nuclear and particle physics.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. show responsibility and discipline

4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
estimate experimental errors
analyze the experimental data by appropriate means
display physics data in standard formats e.g. table, graph, chart

make use of information technology

0 o N o WU

have skills in physics communication and presentation
10. have skills in physics review and discussion
11. design and carry out experiment to test physics assumption

12. have teamwork skills
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105493 Physics Seminar 2(2-0-12)
Prerequisite:  Consent of the School
Students give conference-style talks, short oral presentations of physics topics, to their

peers in English. The instructor facilitates the seminars and advises students on how to design and
deliver effective presentations.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. show responsibility and discipline

3. display physics data in standard formats e.g. table, eraph, chart

4. make use of information technology

5. have skills in physics communication and presentation

6. have skills in physics review and discussion

relate physics knowledge to daily life phenomena
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105233 Introduction to Astronomy 4(4-0-8)
Prerequisite: 105221 Quantum Mechanics I,or consent of the School

This is an introductory course on Astronomy. Topics include: celestial navigation,
telescopes, solar system, stars and stellar properties, star clusters, interstellar medium, the Milky

Way, galaxies and quasars, the early universe

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
execute basic problem-solving strategy for problems related to this course
show responsibility and discipline
display physics data in standard formats e.g. table, graph, chart
make use of information technology
have skills in physics communication and presentation
have skills in physics review and discussion

relate physics knowledge to daily life phenomena

v oo N o R LD

have teamwork skills
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105261 Optics 4(4-0-8)
Prerequisite: 105112 Electricity Magnetism and Modern Physics,or consent of the School

This is an introductory course on Optics. Topics include: dispersion of light, geometrical
optics, optical instruments, properties of light wave, interference, diffraction, polarization, Fourier

optics, basic coherent theory, Laser.

Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
a

relate physics knowledge to daily life phenomena
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105303 Introduction to Computational Physics 4(4-0-8)
Prerequisite: 105201 Basic Computer Programming for Physicists and 105211 Classical Mechanics |
This course provides an introduction to techniques and applications in computational
physics. Topics to be covered include: computation network fundamentals, symbolic & numeric
computation and programming, scientific programming, basic numerical analysis, parallel
computing, simulation of lattice and particle systems, random numbers and Monte Carlo

techniques.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
display physics data in standard formats e.g. table, graph, chart
make use of information technology
have skills in physics communication and presentation

have skills in physics review and discussion

v oo N o W

have teamwork skills
10. make a theoretical model and quantitative predictions of physical properties of systems

related to the course
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105316 Statistical Physics 4(4-0-8)

Prerequisite: 105215 Thermal Physics and 105221 Quantum Mechanics l,or consent of the School
Topics include review of thermodynamics laws, useful mathematics for statistical physics,

postulates of statistical mechanics, microcanonical ensembles, canonical ensembles and grand

canonical ensembles.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
4. relate physics knowledge to daily life phenomena
5. make a theoretical model and quantitative predictions of physical properties of systems

related to the course
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105317 Basic Electronics 4(2-6-4)
Prerequisite: 105213 Electromagnetism |

This is an introductory course on electronics. Topics include: basic physical models of the
operation of semiconductor devices such as diodes, MOS transistors, and bipolar junction
transistors will be presented including the analysis and design of important circuits that utilize

these devices covering both analog and digital circuits.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
display physics data in standard formats e.g. table, graph, chart
make use of information technology

relate physics knowledge to daily life phenomena

G N o W

have teamwork skills
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105331 Introduction to Relativity 4(4-0-8)
Prerequisite: 105212 Classical Mechanics Il,or consent of the School

Frame of reference, Galilean transformation, postulates of special relativity, Lorentz

transformation, time dilation, length contraction, composition of velocities, doppler effect of light,
momentum and energy in special relativity, using four vector to solve problems in relativistic

mechanics, tensor, Einstein field equation, equivalence principle.

Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
a

relate physics knowledge to daily life phenomena
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105343 Synchrotron Light Source and Applications 4(4-0-8)
Prerequisite: 105214 Electromagnetism Il,or consent of the School
This course covers physics and technology involving synchrotron radiation, theory of
synchrotron radiation by relativistic charge, principle of synchrotron light source design, insertion
device technology, free electron laser, applications in advanced research.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
4. have skills in physics review and discussion

5. design and carry out experiment to test physics assumption
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105351 Introduction to Condensed Matter Physics 4(4-0-8)
Prerequisite: 105316 Statistical Physics,or consent of the School

This course is an introduction to condensed matter physics. It covers electron bands,
electronic quasiparticles, classical waves in anisotropic media, quantized waves, interactions of

quasiparticles, and magnetic properties of matters.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
4. relate physics knowledge to daily life phenomena
5. make a theoretical model and quantitative predictions of physical properties of systems

related to the course
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105353 Introduction to Semiconductor Physics 4(4-0-8)
Prerequisite: 105221 Quantum Mechanics l,or consent of the School

Solid state physics, band structure, effective mass, impurities and carrier concentration,
Hall effect, electrical properties, optical properties, p-n junction, transistors, low-dimensional

structures.

Expected Learning Outcomes:

On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. make use of information technology

3. relate physics knowledge to daily life phenomena
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105355 Introduction to Superconductivity 4(4-0-8)
Prerequisite: 105351 Introduction to Condensed Matter Physics,or consent of the School
This course emphasizes a phenomenological treatment of superconductivity and an
introduction to the BCS theory. The topics include Ginzburg-Landau theory, type | and type I
superconductors, Josephson effect, basic BCS theory, and introduction to unconventional
superconductivity.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
4. make use of information technology
5. relate physics knowledge to daily life phenomena
6. make a theoretical model and quantitative predictions of physical properties of systems

related to the course
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105357 Introduction to Nanomaterials Physics 4(4-0-8)
Prerequisite: 105112 Electricity Magnetism and Modern Physics

Quantum mechanics and atomic structure, Bonding and band structure, Surface science for
nanomaterials, Nanomaterials characterization, Thin film deposition, Nanolithography, Synthesis of
nanoparticles and their self-assembly, Nanoelectronic materials, Nanobiomaterials, Nanostructural

materials.

Expected Learning Outcomes:

On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. make use of information technology

3. relate physics knowledge to daily life phenomena
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105371 Introduction to Nuclear and Particle Physics 4(4-0-8)
Prerequisite: 105321 Quantum Mechanics Il,or consent of the School
This course is designed to introduce the student the most important achievements in the
field by tracing its historical development. Topics to be covered may be: from Thomson model to
quark model, development of nuclear models, mesons and baryons, exotic hadrons, various
forces, and unification of interactions.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
execute basic problem-solving strategy for problems related to this course
show responsibility and discipline

2

3

4. make use of information technology

5. have skills in physics communication and presentation
6

relate physics knowledge to daily life phenomena

U-67



uA. 2

105393  UfuRn1sWandszaugs 2 2(0-6-1)

s U

FwdsRuneu: 105392 UdRnsHandszauas 1 v3e lneanuiugeuesaviiv

Y

e3¥TarATaUARUNISUURNINAaRtuNana WedfuuIetelulses AduwasviAuAanS

ca

Handaanseivwiu wag Wandluedesuazeynialewiu

HaN13ITeU3 AN :

[

YNANINNIUTIBAIBIRLAIUANNNTD F9T

[

1. @wnsausserswnanianandnalulanddgyminnenuneivila

o

a o o A

2. annsaaniunagnsiunsunlgnideiwiniinesiumeginla
3. wanseeniaANuSURnYeU dszilyulily

0. HeFesdiomainemansdmiunismaassuariienginaiiisatuiomneinidesgniouas
Uaenny

Uszanauranuaaaindeulunsmnaowaiiandls
Anneideyailiannsmaassne s iuangals
fvinwrlunisdnauedeyamal@ndlugUiuuiinggu 1wy 11319 N3 uKugil

a v ¥ a = ¥ ¥
fvinwensldinalulagansaunalunisdurudeya

v o N o W

ﬁﬁmﬁiﬂ@@ﬂuUUﬂ?i%ﬂaaﬂua%ﬁ%ﬁUﬂ15%@68%ﬁ@%®ﬁ@UﬁNNﬁ§?Ulﬁ

-68



uA. 2

105393 Advanced Physics Laboratory I 2(0-6-1)
Prerequisite: 105392 Advanced Physics Laboratory I,or consent of the School
This course covers the high level experiments in waves and optics, condensed matter

physics, nuclear and particle physics.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
estimate experimental errors
analyze the experimental data by appropriate means
display physics data in standard formats e.g. table, graph, chart

make use of information technology

v o N o W

design and carry out experiment to test physics assumption
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105394 Advanced Analytical Instruments Laboratory 2(0-6-1)
Prerequisite: 105392 Advanced Physics Laboratory |
Scanning probe microscopy, Electron microscopy, Nanoparticle sizer, Low temperature

electrical properties, Impedance spectroscopy, Ferroelectric and piezoelectric spectroscopy,
Magnetic measurement and magnetic microscopy.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. show responsibility and discipline

4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
estimate experimental errors
analyze the experimental data by appropriate means
display physics data in standard formats e.g. table, graph, chart

make use of information technology

v o N o W

design and carry out experiment to test physics assumption
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105445 Vacuum Science and Technology 4(4-0-8)
Prerequisite: 105215 Thermal Physics,or consent of the School
Topics covered include: basics of vacuum science and technology, physical units, kinetic

theory of gases, gas flow and pressure distribution calculations, outgassing, diffusion of gases in
solids, surface phenomena, physisorption and chemisorption, vacuum systems, materials and
components; surface and bulk cleanliness, diagnostics and preparation treatments, pumps, gauges,
gas analysers, leak detectors, large scale and modern vacuum systems.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. make use of information technology

3. relate physics knowledge to daily life phenomena
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105453 Crystal Growth Processes and Methods 4(4-0-8)
Prerequisite:  Consent of the School
This course is intended to provide necessary background in the crystal growth area. It

covers nucleation, epitaxy, concepts of crystal growth phenomena, various theories and details of
the crystal growth techniques. Details of growth parameters of certain technolosgically important
materials and their technical issues related to obtain device quality material is addressed. The
instrumentation aspects of crystal growth are also included.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. make use of information technology

3. relate physics knowledge to daily life phenomena
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105455 Introduction to Surface Physics 4(4-0-8)
Prerequisite:  Consent of the School
This course covers the following topics: atomic structure of surface and probing techniques,
surface thermodynamics, physical and chemical bonding, physical surface properties, crystal
structure and nucleation, electron-surface interaction, electronic structure of surface and probing
techniques.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
4. have skills in physics review and discussion

5. design and carry out experiment to test physics assumption
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105457 Thin Film Science and Technology 4(4-0-8)
Prerequisite: 105445 Vacuum Science and Technology,or consent of the School
Topics covered include: thin film deposition techniques, thin film growth processes and

epitaxy, thin film processing, characterization, lattice engineering and artificial nanostructures,
mechanical, electrical, magnetic and optical properties of films, applications in information storage,
integrated circuit, MEMS, optoelectronic and photovoltaic devices.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. make use of information technology

3. relate physics knowledge to daily life phenomena
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105465 Introduction to Biophysics 4(4-0-8)
Prerequisite: 105215 Thermal Physics,or consent of the School

This course is designed to introduce basic applications of physics to biological
systems. Important general themes include the importance of noise and stochastic dynamics in
living systems, and the interplay between evolutionary pressure and physical laws. Specific topics
covered include: molecular diffusion and transport across biological membranes; statistics of two-
state and few-state systems such as ion channels and biochemical binding phenomena; motility
and chemotaxis of bacteria and related models of animal motion; simple models of cell

communication and neural networks.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
4. make use of information technology
5. have skills in physics communication and presentation
6. make a theoretical model and quantitative predictions of physical properties of systems

related to the course
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105467 Quantum Information 4(4-0-8)
Prerequisite: 105221 Quantum Mechanics |
The course introduces students to basic concepts in quantum information and quantum

computation with an emphasis on the special properties of quantum systems that set them apart
from classical counterparts. Specific topics covered include: entanglement and coherence of
simple quantum systems; possible realizations of quantum computers in atomic, optical and
condensed matter systems and the experimental challenges in developing practical quantum
computers; basic algorithms of quantum computation and quantum cryptography.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course
3. make use of information technology
a

have skills in physics communication and presentation

U-78



uA. 2

105472  WARUNAWNY 4(4-0-8)

dsAuneu: 105215 Wandanudou wise TnemNuUTiLYoUTIEIUTIY
Husedniuuzivinemaniuazmeluladifendosiundsnunauny vdeaseuagu sy

vanvanefldlunsldonuuaieniing au anudeuldfion ndsnuduna msudandsnulusunanuag

NANTTVIUADAININGDLINI NN ITIANS

Namsﬁauiﬁmwi’a :

Shnuirusedniitauannse sl

1. gansausseewnaniandnafallanddgmiiortuseinils

2. finwenstdmalulagansaumelunisduauteya

a s

3. gnsaweulesanusmaidndiuusngmsalludinuse3iula

105472 Renewable Energy 4(4-0-8)
Prerequisite: 105215 Thermal Physics,or consent of the School
An introduction to the science and technology of renewable energy. Topics include:

various approaches to harnessing solar, wind, geothermal and bio-energy are reviewed. The
outlook for future energy production and its environmental impact are discussed from a physicist’s
viewpoint.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. make use of information technology

3. relate physics knowledge to daily life phenomena
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105474 Introduction to Astrophysics 4(4-0-8)
Prerequisite: 105212 Classical Mechanics Il and 105321 Quantum Mechanics |I

The course is to introduce the student astrophysical principles and recent developments
of astrophysics. Covered are topics: overview of special relativity and general relativity, star
formation, stellar structure and evolution, galaxies, supernovae, background radiation, big bang,

expanding universe, black hole, dark matter, and dark energy.

Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
make use of information technology
have skills in physics communication and presentation
have skills in physics review and discussion

relate physics knowledge to daily life phenomena

0 o N o WU

make a theoretical model and quantitative predictions of physical properties of systems

related to the course

9-81



uA. 2

105481 %2vaMAandssnieland 1 4(4-0-8)
FJyrasunau:  IngAUNILYDUVDIEIVIIU

<

Jusedniaseunguilommsiaunnisi@nduazaianiiedesfiddyuazsndusenisilass
Weyveatinfiny
HANISISEUSNANANIN :

[

YNANINNIUTIBIBIRLAIUANNNTD F9T

o w

1. aunsaussenesudAsidandnarglulanddemnnelnusiednnile

o o

a o d‘

anunsaaiunagnslunsuidynideiwaiieltusgivle

LAAIDANINANUSURRNYEU dseileuie

fvinwelunisnevensshaumeidndle
o a ¢ a 3 14 aa v
inwelumsinng waveiusgesranuimsildndle

a s

2
3
4. Finwenstdmaluladansaumelunisduautoya
5
6
7. annsadenlesmnuimsiidndriuusngnisalludiauss s uld
105481 Selected Topics in Physics | 4(4-0-8)
Prerequisite:  Consent of the School
Topics cover important physics-related contents and new developments which are
necessary for student's research project.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
execute basic problem-solving strategy for problems related to this course

show responsibility and discipline

have skills in physics communication and presentation

2

3

4. make use of information technology

5

6. have skills in physics review and discussion
7

relate physics knowledge to daily life phenomena
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105482 Selected Topics in Physics |l 4(4-0-8)
Prerequisite:  Consent of the School
Topics cover important physics-related contents and new developments which are
necessary for student's research project.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
execute basic problem-solving strategy for problems related to this course

show responsibility and discipline

have skills in physics communication and presentation

2

3

4. make use of information technology

5

6. have skills in physics review and discussion
7

relate physics knowledge to daily life phenomena
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105483 Scientific Writing 2(2-0-4)
Prerequisite:  None

This course will teach the student a structure of academic writing such as differences
among abstract, introduction and conclusion sections, journal, thesis writing style. How to do
proper reference and paraphrasing. The writing process involving brainstorming the content,
outlining and revision. Different tools for scientific writing will be also be taught.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course
show responsibility and discipline

make use of information technology

have skills in physics review and discussion

2
3
4. have skills in physics communication and presentation
5
6. relate physics knowledge to daily life phenomena

7

have teamwork skills
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105391 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.

Expected Learning Outcomes :
On completion of this course, students are 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.
3. have knowledge and skills in presentation and academic report writing.
4. have the basic skills in personality development to adapt themselves to work

environment.

-86



uA. 2

105395 IAssau 3(0-9-0)
FUsdunen: IngANUINYTEUTRIEIUTIY

swivilessruiiindnyiauevdensidnd vienuussyndnisiuitand Tnsfinuduat
550531 AeneiliymuarUssduiiiedes dhauetnauasdoussnulassy
Nans3EuiiANAnd ;

[

YNANINNIUTIBIBIRLAIUANNNTD F9T

o w

1. aunsaussengskunAeidandndflulandgdemnnedtusiedvidle

o o

a o d‘

2. annsosuflunagnslunsuityviBsinauiifsafuneiuls

3. uanteeninusuRaveu dszideuliy

0. eFesdiemainemansdmiunismaassuasiinneinaiiisatuidomneinidesugniouas
Uaensiy

5. nwenisldmalulagansaunalunisdurudeys

6. inwrlumsimnng wazaduseesianuimeildndla

7. ﬁﬁmﬁiﬂ@@ﬂuUUﬂ?ﬁ%ﬂaﬁﬂua%ﬁ%ﬁUﬂﬂiﬂﬂa@%ﬁ@W@a@UﬁNNa§7u15

105395 Project 3(0-9-0)
Prerequisite:  Consent of the School
Students propose a topic in physics or applied aspects of physics. Through literature search
and individual investigation, the student will analyse the chosen problem and related aspects. The
student will give an oral presentation and complete the writing of the project in the form of a
report.
Expected Learning Outcomes:
On completion of this course, students are able to:
1. describe the physics concepts related to this course
2. execute basic problem-solving strategy for problems related to this course
3. show responsibility and discipline
4. use the scientific equipment to properly carry out experiments and analyze data related to
this course with safety
5. make use of information technology
6. have skills in physics review and discussion

7. design and carry out experiment to test physics assumption
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105491 Cooperative Education 8 Credits

Prerequisite : 105391 Pre-cooperative Education

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.

Expected Learning Outcomes :

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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105492 Research Project 8 Credits
The purpose of this course is for a student to do research in a topic of his/her interest under
guidance of his/her project supervisor. At the end of the cours, the student will complete the
writing of the project in the form of a report and give an oral presentation to project committee.
Expected Learning Outcomes:
On completion of this course, students are able to:

1. describe the physics concepts related to this course

2. execute basic problem-solving strategy for problems related to this course

3. show responsibility and discipline

4. use the scientific equipment to properly carry out experiments and analyze data related to

this course with safety
5. make use of information technology
6. have skills in physics review and discussion

7. design and carry out experiment to test physics assumption
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105495 Cooperative Education | 8 Credits

Prerequisite : 105391 Pre-cooperative Education

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.

Expected Learning Outcomes :

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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101303 Science Communication in the Digital Age 3(3-0-6)
Pre-requisite : None

Principles of communication in the digital age; meaning, significance, components and
process of communication in the digital age; communication in the digital age attribute including
interpersonal communication, group communication, organizational communication and digital

science communication, Impact of science communication to social, culture, economic and politic
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202292 Technopreneur 2(2-0-4)
Prerequisite: None

The study of entrepreneurship and technology business, analysis and feasibility studies of
projects including simple business plan development e.g., business idea grooming for concept/
product value creation, research and development of product for commercialization, marketing
analysis, organization analysis and management, production analysis, financial and tax analysis,
business start-up and the development of technopreneur for sustainable growth

Expected Learning Outcomes:

After completing the course, students are able to describe techology entrepreneurs' process of

idenfifying and anyalzing business opportunity, and their motivation to pursue the ideas
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235377 Intellectual Properties Management 3(3-0-6)
Prerequisite : None

Concepts and principles of intellectual property management, intellectual property from
research and development of business, creativity development and assessment, innovation
development in business, principle of organizational knowledge management, ethics of creativity,
intellectual property laws and methods of intellectual property protection, intellectual property

valuation and method in creating return on intellectual properties.
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