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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

3.1.4  Study Plan

Plan A
Year 1 Semester 1
Credits
Code Name (Theory-Laboratory
-self study)
WNA ooe | TTIMEVIN o 3 (3-0-6)

SCBE 101 General Biology 1

Wa oo | UTRN5TAMeily e 1(0-3-1)

SCBE 102 General Biology Laboratory 1

1Ud ool | giAARNY 2 (2-0-4)

PRPR 102 Regional Studies

MWMAT @om | wAlulagansaumaludinuseaniu 3 (3-0-6)

SCID 103 Information Technology in Daily Life

Wd eoe | UFTAMTHANGTUNUEIY 1(0-3-1)

SCPY 111 Basic Physics Laboratory

WAL obe | ATl 3 (3-0-6)

SCCH 161 General Chemistry

WA onle | WAARFALAYIEUUANNTTIRYTUS ATy 3 (3-0-6)

SCMA 174 | Calculus and System of Ordinary Differential Equations

AFND oco | MNBINGHNINGUTEAPNINVING o 2 (2-0-4)

LAEN 180 English for Academic Purpose |

Wil omo | Wandvialy 3 (3-0-6)
SCPY 180 General Physics

WAl o | UURN1TIAN 1(0-3-1)

SCCH 189 Chemistry Laboratory

Total 22
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Year 1 Semester 2

Credits
Code Name (Theory-Laboratory

-self study)
19Ud eoe | UTETBINTLAZTNITWRILN 2 (2-0-4)
PRPR 101 Population and Development
W w0 | wENMFTuLUzTsTaamans 3 (3-0-6)
SCME 101 Introduction to Materials
dAN @o& yiimmsqsumwuaz?ﬁmmﬁam 3 (3-0-6)
ENGE 105 Integrated Health and Environment
WU oo | TVINYITTAUGATLATLILANE 2 (2-0-4)
SCBM 121 | Cell and Molecular Biology
AFNe oce | Myidinguileinguszasindnms 2 (2-0-4)
LAEN 181 English for Academic Purpose I
wWon ewe | UJTRMTIMNTIUiUgIL 3 (2-2-5)
EGIE 195 Basic Engineering Workshops
ARND sl | NUNTWIMALHITIRIUGTTY 2 (2-0-4)
LAEN 282 Multilingualism and Multiculturalism
MU mo& | inwgdAgd1rsunTITeMaine mans 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research
WU aelo | INeIERILazUIRNT Y 3 (3-0-6)
SCME 372 Scientific Creativity and Innovation

Total 21
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Degree M Bachelor [ Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Faculty of Science
School of Materials Science and Innovation

Year 2 Semester 1

Credits
Code Name (Theory-Laboratory

-self study)
WU @oe | NMIANATINATIALAZUINNT TN 2 (2-0-4)
SCIN 101 Creative Thinking and Innovation
WU emo | IgmansLazmaAlulagfunay 3 (3-0-6)
SCME 130 Energy Sciences and Technology
WA béx | NUALALTIE 3 (3-0-6)
SCMA 259 Linear Algebra
WU ooa | Wlumaluladn1swinin 3 (3-0-6)
SCME 263 Nanobiotechnology
WU boe | Jaquilukavn1suseend 3 (3-0-6)
SCME 264 Nanomaterials and Applications
WU bde | lassuuinnssuian o 1(0-3-1)
SCME 282 Materials Innovation Project |
WWeN bed | NAMARSEIMSUIFINTSU AN 3 (3-0-6)
EGIE 295 Mechanics for Materials Engineers

Total 18
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Degree M Bachelor [ Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Faculty of Science

School of Materials Science and Innovation

Year 2 Semester 2

Credits
Code Name (Theory-Laboratory

-self study)
WM 0&0 | i1 manss I 3 (1-4-4)
SCBE 152 Natural Science Illustration
U ol winmsiDesduvesesfin 3 (3-0-6)
SCME 202 Basic Principle of Ceramics
WU o | NMENINvRNlans 3 (3-0-6)
SCME 203 Physical Metallurgy
MU bee | N15lUTHNTUABLIIMDSLAZNTINA0Y 3 (3-0-6)
SCME 211 Computer Programing and Simulation
WU bl | WILTIENALazanVNa MEnT 3 (3-0-6)
SCME 222 Physical Chemistry and Thermodynamics
WU bame | MIATUTENduaZNaMERTAIDUAN 3 (3-0-6)
SCME 231 Modern Physics and Quantum Mechanics
W o qum%mam%maaﬂ?{uuama 3 (3-0-6)
SCBE 255 Aesthetics of Fragrance and Flavor
MU s | Tassnuuinnssuian o 1(0-3-1)
SCME 283 Materials Innovation Project I

Total 22
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Year 3 Semester 1

Credits
Code Name (Theory-Laboratory

-self study)

W moe | M3lfiasestliodmiuTanmansuazimnssuunly 3 (3-0-6)
SCME 301 Instrumental Methods for Materials Science and Nano

Engineering

W abe | WMBIMEATHESNETHATNSVUTY 3 (3-0-6)

SCME 321 Principle of Polymer Science and Processing

W eeo | Wandaouzwlsdmsuianmans 3 (3-0-6)

SCME 330 Solid-State Physics for Materials Science

W oo | UJURNSRTTeTagmansiarimnssuiuili o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nano
Engineering |
wdenlunaiivfanmansuazimnssunly
Major Elective ‘
A dend3 Free Elective 3
Total 17
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Degree M Bachelor [ Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Faculty of Science
School of Materials Science and Innovation

Year 3 Semester 2

Credits
Code Name (Theory-Laboratory
-self study)
WU moe | ensneiiihuazunludianvsetind 3 (3-0-6)
SCME 361 Semiconductor and Nano Electronics
W aaen | Tagenansuagieanssuunlulussuulssnugnavingsy 3 (3-0-6)
SCME 373 Materials Science and Nano Engineering in Industrial
Process
Wi aclo | UM Tanmanskagimnisiuly b 1(0-3-1)
SCME 382 Research Laboratory in Materials Science and Nano
Engineering |l
W acs | dunTanmansiayimnssuunly 1(0-3-1)
SCME 386 Seminar in Materials Science and Nano Engineering
wdenlunaiivianmansuazimnssiunly 4
Major Elective
@NES Free Elective 3
Total 15
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Year 4 Semester 1

Credits
Code Name (Theory-Laboratory

-self study)

WU e=o | lAssnwideTanmans 9 (0-27-9)

SCME 486 Materials Science Research Project

Total 9

Year 4 Semester 2

Credits

Code Name (Theory-Laboratory

-self study)

wdentungiiviagmansuagimnssiunly 9

Major Elective

Total 9
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Degree M Bachelor [ Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Faculty of Science
School of Materials Science and Innovation

Plan B
Year 1 Semester 1 (at Mahodol University)
Credits
Code Name (Theory-Laboratory
-self study)
WA eoe | TN @ 3 (3-0-6)
SCBE 101 General Biology 1
Wa oo | UTRNTIAmely o 1(0-3-1)
SCBE 102 General Biology Laboratory 1
19U ec | gilnARn 2 (2-0-4)
PRPR 102 Regional Studies
MAT eom | WAluladansaumeludinuszaniu 3 (3-0-6)
SCID 103 Information Technology in Daily Life
Wil oo | URTRMsTENdTuiugIY 1(0-3-1)
SCPY 111 Basic Physics Laboratory
WAL oo | WS 3 (3-0-6)
SCCH 161 General Chemistry
WA onld | WAARASALATITUUANNTTTI0UNUSNTRY 3 (3-0-6)
SCMA 174 | Calculus and System of Ordinary Differential Equations
AfND oo | MwinquiiieingUszasimAnng e 2 (2-0-4)
LAEN 180 English for Academic Purpose |
Wila oo | WaANGILY 3 (3-0-6)
SCPY 180 General Physics
WA x| UURNISIAL 1(0-3-1)
SCCH 189 Chemistry Laboratory
Total 22
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Year 1 Semester 2 (at Mahidol University)

Credits
Code Name (Theory-Laboratory

-self study)
19Ud eoe | UTETBINTLAZTNITWRILN 2 (2-0-4)
PRPR 101 Population and Development
W w0 | HENMTTULUETINTaamans 3 (3-0-6)
SCME 101 Introduction to Materials
dAN @o& yiimmsqsumwuaz?@mé’au 3 (3-0-6)
ENGE 105 Integrated Health and Environment
WU oo | TVINYITTAUGATLATLILANE 2 (2-0-4)
SCBM 121 | Cell and Molecular Biology
AFNe oce | Myidinguileinguszasindnms 2 (2-0-4)
LAEN 181 English for Academic Purpose I
wWon ewe | UJTRMTIMNTIUiUgIL 3 (2-2-5)
EGIE 195 Basic Engineering Workshops
ARND sl | NUNTWIMALHITIRIUGTTY 2 (2-0-4)
LAEN 282 Multilingualism and Multiculturalism
MU mo& | inwgdAgd1rsunTITeMaine mans 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research
WU aelo | INeIERILazUIRNT Y 3 (3-0-6)
SCME 372 Scientific Creativity and Innovation

Total 21
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Degree M Bachelor [ Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Faculty of Science
School of Materials Science and Innovation

Year 2 Spring semester (Semester 1 at UTS)

Code Module Title Credits
33130 Mathematical Modeling | 6
68201 Physics in Action 6
65212 Chemistry 2 6
33230 Mathematical Modeling |l 6
Total 24
Year 2 Autumn Semester (Semester 2 at UTS)
Code Module Title Credits
33360 Mathematics for Physical Science 6
65307 Physical Chemistry | 6
68412 Energy Science & Technology 6
68075 Nanomaterials 6
Total 24
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Degree M Bachelor [ Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Faculty of Science
School of Materials Science and Innovation

Year 3 Spring Semester (Semester 1 at UTS)

Code Module Title Credits

91140 Bionanotechnology

or or 6

68320 Scanning Probe and Electron Microscopy

68513 Nanophotonics 6

68413 Quantum Physics 6

68206 Optics 6
Total 24

Year 3 Autumn Semester (Semseter 2 at UTS)

Code Module Title Credits
68316 Applied Electronics and Interfacing 6
67509 Molecular Nanotechnology 6
68606 Solid-state Science and Nanodevices 6
68416 Computational Physics 6
Total 24
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Degree M Bachelor [ Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Faculty of Science
School of Materials Science and Innovation

Year 4 Semester 1 (at Mahidol University)

Credits
Code Name (Theory-Laboratory

-self study)
WU eoe | NIAAATINATIALAZUTANTTY 2 (2-0-4)
SCIN 101 Creative thinking & Innovation
W bco | lATIuWinngsuian o 1(0-3-1)
SCME 282 Materials Innovation Project |
Aen b | nafansdmsuimngsuian 3 (3-0-6)
EGIE 295 Mechanics for Materials Engineers
W moe | MsldiesesdledmiuTanmansimnssuunlu 3 (3-0-6)
SCME 301 Instrumental Methods for Materials Science and Nano

Engineering
WU abe | INenmansnedwesuaznsiugy 3 (3-0-6)
SCME 321 Principle of Polymer Science and Processing
W oo | UJURNSWATeTagmansiarimnssuiuily o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nano
Engineering |
WU e=o | IATsnwidemuianeans 9 (0-27-9)
SCME 486 Materials Science Research Project
Total 22

39




Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Year 4 Semester 2 (at Mahidol University)

Credits

Code Name (Theory-Laboratory

-self study)

WNE oo | DAAUNIINGFARSTITUBR 3 (1-4-4)

SCBE 152 Natural Science Illustration

WU bolo PANNI5LUDIAUYDUYTITN 3 (3-0-6)

SCME 202 Basic Principle of Ceramics

NI wom AUNINVDI LAY 3 (3-0-6)

SCME 203 Physical Metallurgy

WA bEE | AUNSEMANSURINAULALSA 3 (3-0-6)

SCBE 255 Aesthetics of Fragrance and Flavor

W bz | IATIUWIANTTITER 1(0-3-1)

SCME 283 Materials Innovation Project |l

WU el faREanskagiranssuululussuulswugpaving sy 3 (3-0-6)
SCME 373 aterials Science and Nano Engineering in Industrial Process

UJURN sl Tanmansuarimnssuuly 1(0-3-1)
MU aclo

Research Laboratory in Materials Science and Nano
SCME 382

Engineering I
W e | Fuurtagmansuazimnssuunly 1(0-3-1)
SCME 386 Seminar in Materials Science and Nano Engineering

Total 18

3.1.6 Curriculum Mapping shown in Appendix 4
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

3.1.7 Course Description

1. General Education Courses

WA odlo | DIAUNIOINGIAEANTTTIUVR 3 (1-4-4)

SCBE 152 Natural Science Illustration

Fdsduneu: il

Prerequisites: No
vinwznInanazien e aiietiauete yalumsinwiingimanssssumnd msld
ONALITANUFINTIN

Skills in illustrations and photography of specimens for data presentation in

natural science study, picture editing using software

MU @0 | NMSANASINETIALATUIANTTY 2 (2-0-4)

SCIN 101 Creative thinking and innovation

wdedunow: Ll
Prerequisites: No
NITUIUNITAN N3ARES19EIIA winnssu nswilawn nsussyndldnishnaseassa
wazuIANTINAMTUNSTER; MsUssendlinishinasneassd wasuinnssudwsuns

o Na
PANIIYIN

=

Thinking process, creative thinking, innovation, problem solving, the applications o
creative thinking and innovation to learning, the applications of creative thinking

and innovation to living

WU o | AINYNANEASLAZUIRNTTU 3 (3-0-6)

SCME 372 Scientific Creativity and Innovation

JudsAuneu: il

Prerequisites: No

wuAnuIanssulewdy Whwneduianssilunivesding Inenmaniuazmalulad
UssLamveauinnssuvieaudsens NISHANNEULAaEN1TYTANNTUIRNTTY f\;mmﬁ'aumq
Fruifunannuianssufimnanineimansuasmealulad wwamemsadnsuinnssuuas
mMsvunzuingsy Megeuipnssuiivssauanudianielulsamd uasietg
wanssuszaulan winnssudamelulad ndnuwnAndanaluladfifendostuuianssy

) 1 d«:{' I3 [
fMvgramalulagiduuinnssy
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Degree M Bachelor [ Master [J Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Basic principles of innovation, the aim of innovation in terms of society, science
and technology; ten types of innovations, concepts integration and
complementary of innovation; turning point of society from scientific innovations,
innovation incubation, example of successful innovation in the country and in the
world, basic principles of technology, innovations in technology, examples of

technological innovation

WU emo | INermaasiasmalulagiuna Wiy 3 (3-0-6)
SCME 130 | Energy Sciences and Technology
FurvsRunouw: il
Prerequisites: No
Handuazmelulpuninfefundinu mquiifeesiundsnuasnninnldlung
Ingrmans fuguenudduvedinauasmoslilouniind uddiEnduasmolulauniind
YoeszuUNdInUasndIuIUIeY  mnuimainemandieriundanuiazmalulad
auasnsolumsuitymifsafundany
Physics and thermodynamics of the energy systems; theories related to energy
and its applications to scientific work; fluids and thermodynamics studied at the
introductory level subjects; physics and thermodynamics underlying the
conventional and renewable energy systems; scientific knowledge related to
energy and technology; problem-solving ability in practical applications of energy
science
N oo | YIWINITAVNINLALAUINGEY 3 (3-0-6)
ENGE 105 Integrating Health and Environment

dsfunou: Tl
Prerequisites: No
WAREMIU “guaIn’ uay “Aunndon” TRuAvIEIUTBIEUAIN Loy
Hadefifvunguaimuazdauindon mMIUfFUsEUUGUAMAIHALILTS

gnsFansaMSUN St LA 1N IMLAEAIINGaN  MIUTEiuNG

[
Y [

NIENUNNEVAINLATAMINGON MTITELTIYTANMSTIRaUNIN FITTn

aa

ANNRYATAY  TTUUANTAUWATIBLESUET 19U NIaYE IwInd oy

Y 9

WlBUEUAMNENSTITRE NTTUIUMSISEUSITeRRUIAMA I NETIn M3
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

slluiiniiegunnuazdauindon esvsianeliios madansysanms
AU AL IIdNANAdTLST B sguA MIA TEIL IR Aen U TN
Concepts of “health” and “environment”, dimensions and levels
of health and factors determining health and environment; the
health system reform; the strategic development of health and
environment promotion, healthy public policy, health and
environmental impact assessment; integrative research for health
and the environment, indicators of well-beings; information system
for promoting health and the environment; communication for
health and the environment; learning process for developing
quality of life, living for health and the environment; self-sufficient
economy; techniques for integrating health and the environment,

health, environment and occupations

WA eoen | waluladansaumaludinuszaniu 3 (3-0-6)

SCID 103 Information Technology in Daily Life

Ftaduneu: Ll

Prerequisites: No

mﬂiuiaﬁmiaummmzmiﬁami ANUNELATEINUTENEU SYUUABNWIMAGS 815AWIS
wazweviung TUsunsuUszendsunsdeans lWsunsuusvgndmunisinmsteya
lUsunsuussenamumsinkaslusunsulssgndsmuwuuinges  mssnwienudasndy
yosnoNTames MsUsvnanauUUNguILel A3u5TTILAYAgMNTIRET e

Information and communication technologies, meaning and component, the
computer system, hardware and software, communication applications, data
handling applications; measurement applications and modeling applications;

computer security, cloud computing, ethics and laws

WV b&E | AUNSEMANSUBINAULALTE 3 (3-0-6)

SCBE 255 Aesthetics of Fragrance and Flavor

AuTeRunou: bl

Prerequisites: No
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

MsSudnaunaysa nauwismnume savAdesn nauLasAiluindy ansseme
nIgUILNINdY gaustiln thiuvewsume dunaLAEMIUTIERT 1IVieuwaYa1 U
WASTETIR @SATIEULUUST SN ALaznSToUTE oy

Perceptions of fragrance and flavors; smell of death; taste of love; odor and its
chemistry; volatile chemicals; distillation process; aromatherapy; essential oils;
concoction and formulation; perfume and flavors; natural identical and their

applications

79U8 @oe | USEanTasn1swamiug 2 (2-0-4)

PRPR 101 Population and Development

FvsRunow: Ll

Prerequisites: No

WINAR NOBUTEINITHALNITHAILY AUFLRUSTEnIN U NIhazn s Ll N9
Usgang & wasaswsia MIvmumInenTyed Msinm anueInau medieiu
wagaududies viosdu Auwndeuuaminenssssued Msildus e and
DI miﬁmma%imﬂfjufﬂm AATILUALINING WWININI TR

Concepts and theories of population and development, relationships between
population and development in terms of population, social and economic
aspects, human resource development; education, poverty, migration,
urbanization, locality, environment and resources, community participation,
feminism; the Greater Mekong Subregion (GMS) development, analyzing and

criticizing directions of development

19Ud ool | HHNARNK 2 (2-0-4)

PRPR 102 Regional Studies
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Ftadunau: Ll
Prerequisites: No
VQUOAIUNITHRL N BHANUEUNUTIENINUTIMA IRTISANAIUINTLAZTAANIINTS
W aasygnakarderuvasUsemaluelde MsTINnguATEYENIveiinia oy

QRGN UsernAtedy WANSAERRENAY MTIATIBRANTENUN-

[
a =

AnTulusuasegia e Useynsuariaiusssy Imng aiusiy uastdauesneay
Development theories, international relations theories; an analysis of the
economic and social developments and directions of the Asian countries; regional
economic integration, Greater Mekong Sub-region (GMS), the ASEAN community,
ASEAN-China Free Trade Agreement (FTA); an analysis of economic and socio-

cultural impacts; commenting, discussing and presenting reports

AFND oo | MBI uieIngUizarnIfinng o 2 (2-0-4)

LAEN 180 English for Academic Purpose |

Frdsduneu: il

Prerequisites: No

fdnRuns drua heinsel wasnwiildvesluuiundsesdums inwennsdeansi
Fudulumsaunuingudes msdassanumsaiiifeadeatuuiunumine douas
N9 miL%u@ﬁﬁmmiLﬁaaé}’umiémLLazm3qumma'qsﬁa;dam'm g

Vocabularies, expressions, grammar, and contextualized social language; essential
communicative skills in small groups; simulations in various university and

academic situations; an introduction to academic writing; and reading and listening

from various sources

AFND oo | MWBINYuiRINgUTEAWRNITINNT b 2 (2-0-4)

LAEN 181 English for Academic Purpose I

InUAUARU: AFNE omo mundinguileingUsrasdmanms o

Prerequisites: LAEN 180 English for Academic Purpose |
nagnsiidndnyluinuenmslinnuitad nissruuazmsilsiunmdinms mayaluids
Anmawermadussiuideseny ouieinugos fe Tennsal mdwinns nadeu

a3y Wumwdanguinldluseiugaufnew wasilenfeiudeulan

45



Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Essential strategies for four language skills: reading and listening from various
sources, speaking in academic contexts and essay-writing, including sub-skills i.e.,
grammar, academic vocabularies, and summary with a focus on academic English

and issues related to world societies

AAND bclo | WUNTHILATWIIMUSTTY 2 (2-0-4)

LAEN 282 Multilingualism and Multiculturalism

FrvsRunou: il

Prerequisites: No

uluienlifenfunivinariausssuseg seulan anuduuiwed waslamAtand aina
5ﬂwa§LLa3mmwa’mwmEﬂuiaﬂwnmm WA N IMUTTTY

The concepts of languages and cultures around the world; internationalization,
and globalization; the universality and diversity in the multilingual and

multicultural globe

2. Core courses

WAL obe | AT 3 (3-0-6)

SCCH 161 General Chemistry

dsduneu: il

Prerequisites: No

laseasnsetosnen Nusuall wiawasnguiatluenaveia augaseningingnie
A15ATANLUALARARLA QaVNaranslAll Faunamansiall aunavedlosaulaslniiall
Atomic structure; chemical bonding; gases and the kinetic molecular theory of
gases; phase equilibria solutions and colloids; chemical thermodynamics; chemical

kinetics; ionic equilibria and electrochemistry

WAl oce | UURN1TIAN 1(0-3-1)

SCCH 189 Chemistry Laboratory

Ftaduneu: Ll
Prerequisites: No

Nnwmasian1eanisneasdluiidefneitvesiuwmiiilunaz il dunsglo vy
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Practice experimental techniques related to topics in general chemistry and basic

organic chemistry

LY a v ¢ LY
WA oo | LABAGALATIYUUANNSLTUIWEALTRY 3 (3-0-6)

SCMA 174 | Calculus and Systems of Ordinary Differential Equations

FrvsRunow: il

Prerequisites: No

nMsnumuLAagRanannamaniguareyiusvasilaitunniy  suiusvasilinidunilnadin
Hardunslnadifnnsiy faiduidahduasiladduaenifin mamewituslasyusoouas
andums n1sussynAeyimsufenyius Usiusandawauazlidinwe naufunan
YavasuAandd mnAlAN1TIUTILS MIUseynAnsmUsius seuvaunsliseyius
ansfyaunaiianaazgumla unusmind wawasis sanaslaeiBmdnvamiams ns
Usgnd seuvaunslseuiusandy

A review of calculus, chain rule and derivatives of inverse functions, derivatives of
trigconometric, inverse trigonometric, exponential and logarithmic functions, implicit
differentiation and related rates; applications of derivatives, antiderivatives, definite
and indefinite integrals, fundamental theorems of calculus; techniques of
integration, applications of integration, systems of ordinary differential equations,
direction fields and phase portraits, matrix representation, stationary solutions,
solutions by eigenvalue method; applications of systems of ordinary differential

equations

Wid oo | HAndld 3 (3-0-6)

SCPY 180 General Physics

a o v} 1 [P=]
JyTeruneu: 1l

Prerequisites: No

s

naenans namansvetina  gamwarnans Afukazvimumans tiihudmén Mandyelul

9

Mechanics, fluid mechanics, thermodynamics, wave and optics, electromagnetism,

modern physics

Wil oo | UfURNSHENdTuugIY 1(0-3-1)
SCPY 111 Basic Physics Laboratory
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Degree M Bachelor [ Master [J Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

School of Materials Science and Innovation

AuvsAunay: bl

Prerequisites: No

v
s v

nsveaeWEndTuNug uIuIneNeIiunIsin MstufinNe wasdAsisvia n1s

= 1Y) = Y s a & @
LGUEJNI?Nﬂ"IiV]@ﬁ@QL?J']ﬂUV]i]‘U{ﬂu%TU@ﬂﬁﬁ']ami Lwaﬁﬂlﬂuquﬂa LAy VLW‘W']LLNL‘VTaﬂ

Basic physics experiments emphasizing on measurement, data-recording and data-

analysis skills in the topics related to and supporting a theoretical study on

mechanics, thermodynamics, and electromagnetism

INMNE @oe

SCBE 101

el e

General Biology 1

3 (3-0-6)

Ftaduneu: Ll

Prerequisites: No

%’ﬁwmﬁugmuasawﬁmmq%ﬁmm yiavasanstiluana slaveuwad
waziloie meesaiulauazunludtuvesead Jadedidmananis
WSAULALAENTTAIN NMSWUALEAE WUTAANT WUULKUNITENENER
nwaznaiugnssy fugmansseiuluana welulagfbuesnouduuu
Tiwuns G0Mng1 FIMe1an1IBIRReILaENTOUSNY

Basic biology and fields of biology; types of biological molecules;
types of cells and tissues; the growth and metabolic processes of
cells; factors affecting growth and survival of living things; cell
division; genetics; pattern of inheritance; molecular genetics;
recombinant DNA technology; evolution; ecology; environmental

biology and conservation

INNd e@ocl
SCBE 102

UJURns¥ameall o

General Biology Laboratory 1

1(0-3-1)

AudsAunau: bl

Prerequisites: No

ndeanssAd nsedeunvatluans Wwaduareawniuas Lebey wWabednd n1swus

was WugAansUsyrIng Frinennginssy dneinewasiiiveraniswinden
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Degree M Bachelor [ Master [J Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Microscope; movement of molecules; cells and organelles; plant tissues; animal
tissues; cell division; population genetics; behavioral biology; ecology and

environmental biology

WU oo | TPANEITTAUATLaTLLANA 2 (2-0-4)
SCBM 121 | Cell and Molecular Biology
Adsduneu: 1l
Prerequisites: No
Tassairauazniifiveswad Pnuaznsdsiudoyanelumad msdwiundsnuluszuy
PN MdsdyIIENTad MIKUSNTBNYas NMsTauduwaasidadinig s
uazNITNAILNUD IR
Cell structures and functions, life and information flow in cell, energy flow in the
biosystem, cell structures and functions, cell signaling, cell divisions, cellular
differentiation, cell death and development.
WA bde | NuAdnTaLEY 3 (3-0-6)
SCMA 259 | Linear Algebra
Fdsduneu: Bl
Prerequisites: No
U3ginnwes Msuvaadadu Yinlinapanisly nmmanguudinliges mmdsaesios
flgn Adnwazemzaznneosdnvuziamy Mswanduavinddsuazaoiuay
U3Qinnwedidadeu mMsuenAeng U fNnRuiien ssuvaunseyiusiad
Vector spaces, Linear transformations, inner product spaces, projections on to
subspaces, Least squares, Eigenvalues and Eigenvectors; diagonalization and
Jordan forms; complex vector spaces, singular value decomposition and the
pseudouniverse; systems of linear differential equations
WU bee | NMILUILNTUABLIIMDTLAZNITINEY 3 (3-0-6)
SCME 211 Computer Programing and Simulation

AuvsAunau: bl

Prerequisites: No
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

ﬂmmi’ﬂ"’ﬂﬂlﬁmﬁmauﬁaL@@%quﬁﬁmaa TWsunsurauinwes nwfildideulusunsy
LaENSWIUTUSUASUADNININDS SYUULTNAIAY 0ano3ANEMSUNSAUMILAZANS
SE1AU NSATUUUTIABY

General knowledge of digital computers, computer programs, programming
languages and computer programming; flow charting, the numerical system,

algorithms for searching and sorting; the model simulation

WU bl | LANATENdLavavna mMans 3 (3-0-6)

SCME 222 | Physical Chemistry and Thermodynamics

Ftaduneu: Ll

Prerequisites: No

QMMW&?]’]?IG]%LL@SGU@UV\I@FHﬁmﬂuﬂi%‘U’Juﬂ’ﬁLﬂﬁﬂi@UﬂQNiSUULLﬁ/ﬁ d19asanganng
o ° a aaa A Y a o

sEUginna wazarsazanet il quiuasnalnvesufisenldesuiesnsinis

AnufAsenlussuudanll wagssuudinin

Thermodynamics and kinetics with applications to gasses, solutions; phase

equilibria and electrolyte; theories and reaction mechanisms used for explaining

the rate of reactions in the chemical and biological systems

WU e | JRsUTENduaznadansaIousy 3 (3-0-6)
SCME 231 Modern Physics and Quantum Mechanics

Idsduneu: Tl

Prerequisites: No

faw paURed wiwdnliih FEndsyivesneuiasfitnvesnamans meudy aunsvesls
AT NOUNAUINATIY LUUTIaRweEsVSTian msvinlineRnsgunsalasaiiag
dannseu

Waves, optics, and electromagnetism; atomic physics along with the development

of quantum mechanics; Schrodinger’s equation, self-consistent field theory,

Hartree-Fock model, geometry optimization and electronic structure

wen exd | URURNTIMNTTUNLgIY 3 (2-2-5)

EGIE 195 Basic Engineering Workshops

a % U 1 P=]
JyTeruneu: 1l

Prerequisites: No
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Feuwuimnssudesiu  insesledviudsuuutimnssy  msldneuinmesdislunis
ponuuLTuiugIL nsndinandndesiu gunsalianedesiledmiunssuitmsnan
mmﬂaaﬂﬁasﬂguﬁugmﬁm%’wﬁﬁamﬁmﬂﬁsu

Fundamentals of engineering drawing; tools for engineering drawing; basic
computer aided design; fundamentals of manufacturing processes; equipment and

tools for manufacturing processes; basic safety for engineering workshops

IAen bed | namansdmsuImngsuian 3 (3-0-6)

EGIE 295 Mechanics for Materials Engineers

wdedunow: Ll

Prerequisites: No

VNRBTKIY AUAATBITRQNTY  ANUANTUSTBIRMULAULAZAILATEN  AIIAU N3
dou Tuididn msda uaznsls anawvedlus namansdaideriuiiugiu 9aesn
uazedy  namanstuiugilulasadassiuunly

Force vectors; equilibrium of rigid body; stress and strain relationship; stress, shear,
moment, torsion and buckling; Mohr’s circle; basic continuum mechanics, yield

point and stress; basic mechanics in nanostructure

L2

WU boe | aquilulavnisussyne 3 (3-0-6)

SCME 264 Nanomaterials and Applications

dsduneu: il

Prerequisites: No

W|nsadasaasisyavunly Jaguily wagaunsalszauunly weliansvin deposition
msUgnlassaiislanuazmsinsessimesiesadasiaiiaunly msiiaguilululdly
Finads uautinvarnvarowazmahluldlunanuwwduazgunsaldid nnsednlue
UIAR

Methods for producing nanostructures, nanostructured materials and nanoscale
devices, using deposition, growth and self-assembling processes; using real-world
examples to demonstrate how the unique properties of these materials can be

tailored for a wide range of applications from novel building materials and medical

prothestics to the next generation of electronic devices
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

WU oo | MENMITULUEEINTARMAnS 3 (3-0-6)

SCME 101 Introduction to Materials

FrvsRunow: Bl

Prerequisites: No

fuguemudifenfuimnssnian wasineimanifiieadesiutan anuannsalunis
widmifeaiutan warlidhlenuautfivestan Wuswuaslassairswosozmenved
voudauuundn analliaysaflundn nsuns autBidainaveslany msdeuainmumms
waznalnnsedumnunds anuduman weunwawaznsiuasalulavy nssaatms
anufouvedlavenarlansiay wriinduazuiy wedwed nssudimstuguwedwes ns
fanseu Jaguily

Fundamental knowledge about materials engineering and science related to
materials; an ability to solve materials problems and understand properties of
materials; bonding and atomic structure of crystalline solids, defects in crystals,
diffusion; mechanical properties of metals, dislocations, hardenting, failure, phase
diagram and phase change in metals; heat treatment of metals and alloys,

ceramics and glass, polymers, polymer processing, corrosion, nano-materials

WU ol | NaNN1SLUBIALYBAYTIIN 3 (3-0-6)

SCME 202 | Basic Principle of Ceramics

FdeAunew: WU ece wanMstukuBMalaneans

Prerequisites: SCME 101 Introduction to Materials
Suamamaidanauduerleseiin audilaswadmesssiin msdunssiuasnsty
U audfdana audfdidnnsednd audfuindn wavandRidauameousidn

Covalent and ionic characters, structural properties of ceramics; synthesis and

processing, mechanical-, electronic-, magnetic- and optical-properties of ceramics

MU o | NManINvalany 3 (3-0-6)
SCME 203 Physical Metallurgy

IUsAUnow: WU eoe VAN STURULNINTARFNENT

Prerequisites: SCME 101 Introduction to Materials
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Tassasnsvedlany TaUNNIed Y0IWAN N1TLNT Wasadaaosn UsuWesadaaoun LAz
vanmswasuulaunavedladnaan anuduiussenindlasaiuuugana ua
AFNTRANING ms%ugﬂl,ﬁaqﬁu

Metallic structure, defects, crystalization, diffusion, ferrous alloy, non-ferrous alloy,
phase transformation, microstructure and mechanical properties; basic metal

forming

WU bon | WluwmAlLlagn19TInNn 3 (3-0-6)
SCME 263 | Nanobiotechnology

dsRuneU: MIN obe FmenseRuwaduazluang

Prerequisites: SCBM 121 Cell and Molecular Biology
auddnuesulumelulafluszuuininer madsuluussuuiignaindlagsssunf
ieliAnnsUsrendseg  msdensluanaenadusadouldthenuies szuy
aunUsvasiisziuuluang MIRauszuUaTITameTanin Fnemansunmeing
wluwmalulad nsuszgnalddanluanumuniige

The importance of nanotechnology in the biological system; mimicking the natural
system for new applications; self-assembling complex; the multi-funtional system
at the nanoscale; developing the new biosensing, biomedical systems by using

nanotechnology; its applications to various kinds of work

Wl bl | lassnuudnnssuian o 1(0-3-1)

SCME 282 Materials Innovation Project |

Fwdedunew: Ll
Prerequisites: No
ilasanuddennetesiunmsaseuinnssuvesianmans

Carrying out research projects related to materials innovations

W bem | lassnuudnnssuian b 1(0-3-1)

SCME 283 Materials Innovation Project |l

wdedunew: Ll
Prerequisites: No
ilasanuddenineesiumsaiiauinnssuvesianemansuaznisussena

Carrying out research projects related to materials innovation and applications
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

WU eoe | M3tdnTetledmniuianmansuazimnssuuily 3 (3-0-6)

SCME 301 Instrumental Methods for Materials Science and Nanoengineering

IUsAuneu: il

Prerequisites: No

ndnmsiugumsiengideniede aunlnauvivenar mIganduuasuyazmeud
nuaugaINdy  nsawamuvazneNiindliatun1sfnwauiRves Tann semat aniaua
AouAntnams Twinudlowms  weumelsums greulums lasinlnnsiiliuuvesmiad
whalasinvns @l leseulasininns @ Suedesuunidnslowund ndnnmsvesededle
wiidnaseulslasaled vdnmMsvendenanssmididnaseuiuuudensauasiuunzq
N ENNNSUDUATBIANULUULSI0ZADL  LAZLUUTUUAAY ndnnsiasosaalasalal
vaseumABEnaseuTINadiond indodinszimadeuuisdiond wanedosmunlas
RS PLILELIVIEER

Basic principles in analytical instrument techniques; UV-Visible spectrometry;
atomic absorption spectrometry; (FTIR, UV-Vis and Raman); atomic emission
spectrometry; conductometry; potentiometry; amperometry; coulombmetry; liquid
chromatography; gas chromatography; ion chromatography; nuclear magnetic
resonance; auger electron spectroscopy; scanning electron microscopy; tunneling
electron microscopy; atomic force microscopy; scanning tunneling microscopy; X-
ray photoelectron spectroscopy; x-ray diffraction; secondary ion mass

spectroscopy

WU aoe | Ingrmansnediuesuaznsiugy 3 (3-0-6)

SCME 321 Principle of Polymer Science and Processing

Usduneu: il

Prerequisites: No

UseTR wasiiinvemedwes  msdnwinedwesludusiieg Ussneudhe ms
duasizt msAnwant® nsfnwlessadne  aulhilena  antRdeduin wedwes
ulumealulag

Origin of polymer science, polymer synthesis, polymer characterization, polymer

structure, mechanical property of polymer, polymer in nanotechnology
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Degree M Bachelor [ Master [J Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

School of Materials Science and Innovation

WU aelen | Sagenanswagimnssuunlulussuulssugnavng sy 3 (3-0-6)
SCME 373 Materials Science and Nanoengineering in Industrial Process
IUsAuneu: il
Prerequisites: No
audidesiuferiuiunoumagrannnssudmiunandasiieg nsdentaniililunis
v‘hm%ﬁﬂsLLazqmammimms] nsoanuwuUluan LLazms@aﬂLLUU%udaum%"aﬁﬂsgw]
m3U3$ﬂausﬁudauLﬂ%ﬁﬂﬂuqmammiuﬁLﬁ&Jﬁ@ﬂﬁU’?ﬁ@mam%uaﬁmmwuﬂu ik}
L?J&JmmiswuqmammsmﬁLﬁ'm%’aa
Fundamental knowledge of material science and nanoengineering in industrial
processing; materials for machine and industries, mold and industrial part design,
industrial machine components and assembly; visiting related industries
WU amo | WAndanuzuiadruiuianmans 3 (3-0-6)
SCME 330 | Solid-State Physics for Materials Science
Fdsduneu: il
Prerequisites: No
Tusuailurends Tnssadrwomonds madenvunnlasadedn namanseznouly
AN audiniemudou Sdnnseudasslurewds woundiuvewewds nmswdoudives
BilnnseusazILINNSIUEAs audRladdnnin anshednh
Chemical bonding in solids; structure of solid matter; diffraction from periodic
structures; dynamics of atoms in crystals; thermal properties; free electrons in
solids; the electronic bandstructure of solids; motion of electrons and transport
phenomena; dielectric properties of materials; semiconductors
WU e | a@nsiinthuazuiludidnnsedng 3 (3-0-6)
SCME 361 Semiconductor and Nanoelectronics

Audessunay: bl

Prerequisites: No

1A59A51UAUNAIN VBN NHURNITIUET NQENITNTEANY  NTAANAULAY

nsUansssd lalansesss N—1oU Soualansuaralsnafnyl NS uBawasINATaMD

Tulwans sessialane-oanlan-ansiadin nssuIumsasagunsal 2995574 gUnsal

a A caa o 53 a a ¢
DLANNIDUNANUANAN @Uﬂimu’ﬂu@l’aﬂmia‘l&ﬂa

]
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Degree M Bachelor [ Master [J Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

Band structure of semiconductor; transport theory; diffusion theory; absorption
and emission of radiation; P-N junction devices; metal-semiconductor contact,
bipolar junction transistor; metal-oxide-semiconductor (MOS) junction; device
fabrication process; integrated circuits; low dimensional electronic devices;

nanoelectronic devices

MU mo& | inwgdAgd1nsunTITENIaIne mans 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research
FvsRunow: Bl
Prerequisites: No
mIvenLuUNIseaeY Msiudeyast1alivszdvanin msduiindeyavesieaujuiRinis
NNFPONLUUNTNAGRY NMTIATIERdaNan1sada n1sldlusunsy R anudasniens
Fann anuvaeadonand euvaeadesuliih au@edndmadvinis msdnaen
1 T3u593u FVAVS
Research planning; effective data collection; lab notebook writing; experimental
Design; basic statistical analysis; basic in R programming; biological safety; chemical
safety; electrical safety; academic integrity; plagiarism; ethics and copyright.
W ace | UJURM BT Tagmansuagimnssuuili o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nanoengineering |
FurvsRunouw: il
Prerequisites: No
nouuazmsinuiRveaneiananluianmansuasimnssuuily Msduasievians ms
foaudfvosianoifondnmsiugiu muaunszUILNIHan MITansdeiuuesysd
Bnd nMspanduveiasaUalnsalalvomadunssm
Theories and practical work on major techniques in materials science and
nanoengineering, materials synthesis, design, processing, x-ray diffraction, optical
absorption, FTIR spectroscopy
W oo | UJURNM S0 Tagmansuarimnssuuily b 1(0-3-1)
SCME 382 | Research Laboratory in Materials Science and Nanoengineering |l

a % U 1 P=]
JyTeruneu: 1l

Prerequisites: No
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

oAz sinuUiansvesmeliandnluianmansuagienssuunly nslindes
qanssAmIBianaseu Mswsiiuiy nsldndesganssamiusiozney
Theories and practical work on major techniques in materials science and

nanoengineering; electron microscopy, surface analysis, atomic force microscopy

WU e | dudagmansiayiFnIsuuly 1(0-3-1)

SCME 386 | Seminar in Materials Science and Nano Engineering

WdsRUneU: MU eoe NENMITULUETINITARMANS
Prerequisites: SCME 101 Introduction to Materials
dnAnwyinsfinwaualieliduuunlumdenlasuusumng

Literature search, giving seminars on assigned topics

WU e=o | lassnuidetaneans 9 (0-27-9)

SCME 486 Materials Science Research Project

0eRUNBU: MU eoe MANMITULUEEINISTaRAENS

Prerequisites: SCME 101 Introduction to Materials
fusuagideluidenlifusewmng Anng Jansainanuide afenuidesmuian
AaRsharIMNITIUIY

Carrying out research on the assigned topic, analyzing, discussing, and creating

research in materials science and nanoengineering

3. Major Elective Courses in materials science and nanoengineering

WU bbo | NTTUIUNITNIINUR 3 (3-0-6)

SCME 260 Surface Process

FUsAUnow: WU eoe AN STURULININTaRAanNT
Prerequisites: SCME 101 Introduction to Materials

a =

wiuuazBuwowy meslulaunfindeiiuin wseiein nszUINMIPRTUTgUM A
ansmug manszaefvamdon Mufuazaenasss anadlamadunuaudisswing
fufnvesansaesin anautAduaivessensotaquazemuddnlumanslussiuunly
Investigating the chemistry of surfaces and interfaces, covering such topics as
surface thermodynamics yielding concepts of surface energy of solids; covering

surface tension of liquids, adsorption isotherms, surfactants and micelles, wetting
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

spreading, and surface energy and colloidal (or nanoparticulate) systems,
emphasizing on the chemistry of interfaces in underpinning the development of

the nanoscale systems

MU boe | IATesunuidnsuwasndoanssmidianaseu 3 (3-0-6)

SCME 261 Scanning Probe and Electron Microscopy

FndeAuneu: MU eos vanmstutuzthvsanmans

Prerequisites: SCME 101 Introduction to Materials

NIRTIRERULALAIIIAR QUNTAl karTEUUNIININIIElATIEIasERUEIlY NSy
QﬂﬂiﬂiﬁmS]ﬁLﬁ'm%’masmLLajueTw wmaind1m§uiAes scanning tunneling ag atomic
force Tumsdnmslassadesziuunlunazssiuesnen nénnsvesaieaganssn
didnnseu msldiedesanssmididnasoudmivnumdingimaniuasnalulad ns
fanageendesanssmididnasou uazmsldiaiesniadesdu

Characterisation and production of materials, devices, biological systems with
nanoscale features requiring an analysis and manipulation tools with extreme
precision; the advent of techniques such as scanning tunnelling or atomic force
microscopy to view and manipulate objects at this level; using the electron
microscope for the science and technology; recent developments in the
techniques; hands-on experience using a variety of scanning probe and electron

microscopes

(%

WU melo | Tagualianuaziandidnvseiing 3 (3-0-6)

SCME 332 Magnetic and Electronic Materials

Fdefuneu: Tl

Prerequisites: No

fiugruanudNeiuauLiman Msmlenimainan Wulddamesisdaves

1 < = 1 < v Y = 1Y ! <

wiwidn waulelglnstluudvdn anusounasnisasnvaaeulolalnst Tagualman

wazgunsadadielvl nguedlend Arn1siliih Tave auiu wavTannewninly

dianvseiing lulwamsudawes nyudawesuaaudlnih szuulwihidnalulasuas
fa & a 6§ 1

wlu wargunsaldidnnselindadelvy

Basic knowledge in the magnetic field, magnetic polarization, magnetic induction,

hystheresis loop, magnetic anisotropy, thermal and anisotropy, magnetic media
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Degree M Bachelor [ Master [J Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (Intemational Program)

and modern magnetic device; Ohms law, electrical conductivity, metal, insulator
and semiconductor in electronics, bipolar transistor, field effect transistor,

micro/nano electro mechanical system (MEMs and NEMs), modern electronic

device
WU aaen | AlulagNaNUI AN TUTERYElATIEs 19U Ty 3 (3-0-6)
SCME 333 | Thin Film Technologyand Nanostructure Fabrication
FrvsRunou: il
Prerequisites: No
Yanaosifluonunf AnaTRivesfiduu SnvarmeiEndvesmaresufuaginiuves
duune wmalian1svanlassasisunly msesavaeulaswaiaunly msdilldves
Tassasnsunly
Ideal 2 dimension material, thin film properties and characteristics, physics of thin
film nucleation and growth, nanostructure formation techniques, nanostructure
analysis, nanostructure applications.
WU abo | WiAUAENS 3 (3-0-6)
SCME 360 | Optics
dsduneu: 1l
Prerequisites: No
noAnssuazaudRvadLas Msinuduiusvotasivaas nMAsIERNIsinduns
Aensgminsaunuusimdnlnihindeudifuaanslaelindnnsve anamesuaagdauas
aumstieisudvs walafitmiuddyromevhufoinsiugunmsiaumans ns
ARTILAZN TUNAUDNANITNAADIN VI AILANERS
The behaviour and properties of light; the interactions between light and matters;
an analysis of the interaction between the moving electromagnetic fields and
matters by using the principles of vector calculus and differential equations; using
important techniques in conducting basic optical laboratory; analyses and
presentations of optical laboratory results
WU el | WlulWladnd 3 (3-0-6)
SCME 362 | Nanophotonics

AuvsAunau: bl
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

Prerequisites: No

fugurduuasimmanslumadidng nadimannmesiasueagdauazeyiuslums
a%msnmﬂgmiaimaﬂaumﬁLﬁﬂ%uﬁuami Us1ﬂgmsaiﬁﬁm%uswdwmumﬁu
Tassadaulunagununiififudniven waglasadanlumandl aunsveaudindia
LLa35149]'5ﬂ%ﬁﬂ%ﬁ]ﬂﬂgi‘!LLljmgﬂh\lﬁﬁﬁUﬁﬁ’Tﬁ mm?ﬁy&nmu nsgUIUNSas19alaknILaNn
NIRRT NSTUIMINNS near field vonlind wazunlulnlndnd

The foundation studies of waves and optics undertaken in an introductory physics
subjects; using the methods of vector calculus and differential equations to
analyse how propagating fields interact with matter; Showing the important role
of the field distributions at the nanoscale in many well-established and
developing biological and chemical nanoscale analytic tools; Maxwell's equations,
interaction of electromagnetic waves and matters, diffraction and holographic

gratings, near-field optics and nanophotonics

W ace | MIANITeiagmmans 1(0-3-1)

SCME 384 Materials Science Research Practice

Fwdedunew: Ll
Prerequisites: No
ihnsidgluidenifeitesiuianmansuayimnssuunly

Carrying out research in a topic related to materials science and nanoengineering

WU ace | MIANITeTagmansuaznisussend 1(0-3-1)

]

SCME 385 | Materials Science Research Practice and Applications

FrvsRunow: Tl

Prerequisites: No
vnmadeluidenieadeiuianmaniuarimnssuuluuagnsuszgnd

Carrying out research in a topic related to materials science and nanoengineering

and applications

WU oo | NMIWUIUSENTUAINSTUTEUUDR LR IUNSLUIUNISHAR 3 (3-0-6)

SCME 411 Programming for Automatic System in Manufacturing Process

a % U 1 P=]
ndasunau: 1T

Prerequisites: No
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (Intemational Program)

pnuddudmsuszuunismuausnluiiRlunszuIunswgn, geannssy 4.0, 5.0 fu
nmandntan, ndnnslilasreulnsamedidesiu vinmahoudowuressruudaluif
madeulsunsulalasaouinsames mavihnuvedumemadowusswiismunsaiig
UaZADNIIADS Fg19NTITNULazNSENTsUlUTIATY

Essential of automatic control in manufacturing processes, industrial 4.0, 5.0 in
material production; basic microcontroller, basic principle of automatic system,
microcontroller programing; interface principle between device and computer,

examples of applications and practical works

WU @ne | N13531883ANA 3 (3-0-6)
SCME 431 | Molecular Simulation

Fdsfunou: Tl

Prerequisites: No

Yav9aan Meduiinsnaumsmaiadoud Bmmmamansluana 38
warnansluana sueud mla Usingmsalvuds madeulusunsuneuinines
Statistical ensembles, an integration of equation of motion; molecular dynamics

methods, Monte Carlo methods, transport phenomena, computer programming

4 A ad a ¢ = " o a ¢
INIU €@ LAIDINBBLANNIDUNALLASNTILUDUADNUADUNILADT 3 (3-0-6)

SCME 451 Electronic Instrument and Computing Interface

ArvsAunow: Ll

Prerequisites: No

wannINTHENGDslin - mMsihupapdanavaudtoulunisesuneHand el
nu B fiEnsiumnasdidnnsedn gunsaliazinsdidnmselnd inieutas
Ihnszuasdu / nszlanss 2AmsuTamesiazeanuend 21995v18dyYIU AN
3inmsedind lilasTuswawed 199530 nMs@eusietuneyinmes

Fundamental electrical physics; knowledge of calculus and of complex numbers
to explain electrical physics; theoretical skills in an application of electronic
circuits, electronic devices and circuits, diodes, transistors and op-amps, signal
amplifier circuits, digital electronics, microprocessors, measurement circuits,

computer interfaces

=% o o

MU o | waluladiaanasiun 3 (3-0-6)

q
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Degree M Bachelor [ Master [J Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
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SCME 471 Semiconductor Technology

WRUReU: WU eoe  MANNSTUMUBININTARAENT

Prerequisites: SCME 101 Introduction to Materials

a aa

szuulesiadoznenvesTinoy AuaniRdeiEnd wasBidnvsella vesdanau nsasa

=

wiuganeunmes nlUswulumelulagianiewin viesrdusuuazinTodlenisnely

q

(% 1
I =< o o

ARl Tauaznsvialnns il fuprunananlumeluladfanisih
gunsalarielminnmeluladfagfsion

Crystalization of silicon, physical properties of silicon, electronic structure of
silicon, silicon formation; wet chemical in semiconductor technology, clean room
and instruments in silicon tecnology, photoresist and lithography, basic plasma in

semiconductor technology, modern devices from semiconductor technology

WU ol | Mideiaunnaiagmansuagiminssuunly 3 (3-0-6)

SCME 472 Special Topics in Materials Science and Nanoengineering

Fwdedunew: Ll
Prerequisites: No
denmdudunaulaludagiumeinuianmansuazimnssuuily

Topics of current interests in materials science and nanoengineering

WU = | Rnnudagmansuazimnssiunly 9 (0-27-9)

SCME 485 Internship in Materials Science and Nanoengineering

FrvsRunow: Bl

Prerequisites: No

Ananululsanu vsen mhenuniedamiasiieg neleiuianmansiazieinssy
Id 1 1 o 3 1 1 o &

wlu Wusseziaegialey 16 dUnv Lazarunsavensnanlanuuanudly

Practical work related to materials science and nanoengineering in industrial

companies or research organizations for at least 16 weeks with an extension if

necessary

WU oo | ANUTuwIDITan 3 (3-0-6)

SCME 341 | Toxicology of Materials

WdsRuneU: MIN obe Fmenseiuwaduazluang

Prerequisites: SCBM 121 Cell and Molecular Biology
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uniisosrnuduiivroseunia anuduiivueseuniaianlugadnigd nuas Fuwind ou

UfAsenveseymaTan uleiuwas N1IaaNwasn1sNIEALMNITININTYDIDYNA

(%

a0 nanszvuveseunaiagiviliiinnsdniauveased mmeaeuauluiivue

e

A

An introduction of toxicology of nanoscale material particles, cytotoxicity of
particles in living cells and environment; interaction of particles with membranes,
bioaccumulation and biodistribution of oparticles, proinflammatory effects of

particles on cells; toxicological testing of material particles

WU oo | Wluwmalulaglunisuigaen 3 (3-0-6)

SCME 342 | Nanotechnology in Drug Delivery

TIRUADU: WU o WlumAlLlagn1TININ

Prerequisites: SCME 263 Nanobiotechnology
wannsvesaunAululuszuunsiiden Aeassunluszuunsingden n1siidsen
meluwad uwarnsdaulvdusadidmmneg msldoymeuluiuasnssiunmsungs
Yoty suAnvesuluwmaluladlunisuidsen

Principles of nanosized drug delivery system, the colloidal delivery system, drug
release from the nanosized drug delivery system; intracellular delivery and
targeting, nanoparticles as adjuvant for vaccine delivery; future of nanotechnology

in the drug delivery

(% I

WU oo | Jagnimnugeuikarn1sUssynalimadinin 3 (3-0-6)

SCME 432 | Soft Materials and Bioapplications

Andafuion: WU ece  MENMITULUBMSTaRMAnS

Prerequisites: SCME 101 Introduction to Materials
Tassawestaniifinnudeusn mineuauswesadreianseuin ssuLvesTanid
AINNBOUN NoRkIeT), ARARBES, LAA, A1TARLIIANHI(, Tandaudilundndueinig
Fanm: p3esd1en9, wHudnuInuNa, thevheuazen WAZUIIY 0195

Soft material structures, cellular response to soft materials; soft material systems

(polymers, colloids, gels, surfactant); soft materials in bioproducts: cosmetics,

adhesives, detergents, food packing
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MU e
SCME 441

FriaamansunmeuazaunsaldmsuIIang 3 (3-0-6)

Biomedical Materials and Devices for Human Body Repair

A1U9AUNBY: MU o YUmALLLAENI9TIN N
Prerequisites: SCME 263 Nanobiotechnology

AuaudRvesiagignltlumamsunmduasiunnssy Ujisenseninadrfaguasiiode

9 9

20 Tasedsawadannwedweisssumiuarnedwosduassd waluladnsadng
%jum‘L!’e]EJI’]ﬁi’mL%’Jﬁ?%‘%/U?Jﬂ’JﬂiiiJLﬁE)LgﬂLLazﬂﬁiwa(ﬂIﬂiﬂLgEJ\‘iL"?Jaé

Properties of materials used in medicine and dentistry; interactions between bio
matierials and living tissues; oxidation active biomaterial for wound healing;
biomatierials for tissue engineering, natural and synthetic polymeric scaffolds;

rapid prototyping technology for tissue engineering and scaffolds

MU do

SCME 442

WteiaunaTaniinswmg 3 (3-0-6)

Special Topics in Biomedical Materials

Fwdedunew: Ll
Prerequisites: No
denmandunaulaludegiumeinuian@inmsuwme

Topics of current interest in biomedical materials.

INIU eno&

SCME 304

AMUUADANELALNNTIANTVDUEE 3 (3-0-6)

Safety and Waste Management

dsfunou: mAN eoe Wik
Prerequisites: SCCH 161 General Chemistry
wanmskasnguinedtuingdunseuaznisanen udessesunsis  Anududunse

Y9ESAI NI MUNUTBANINTUATIE  NMTIANTINGTUATIE NTTIANTITVOLEY
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Basic principles and theories in hazardous substances and how to reduce hazard
risk, hazard of chemicals; classifications of hazardous substances, hazardous

substance management, waste management

WU o mﬁlﬁamaﬁa@ 3 (3-0-6)
SCME 324 Degradation of Materials
FndeAuneu: MU eos vanmstutuzthvsanmans
Prerequisites: SCME 101 Introduction to Materials
nsfianseuvedangluanivansazaraidud  willwihidesiuvesmsianseu  nsm
§nsimsdanseu JuuuuMsianseu mstesiumsinnseu msidenveswedies
msidouveasin  msthiannduinldll
Corrosion of metals in aqueous environment, basic electrochemistry of corrosion;
corrosion rate determination, forms of corrosion, corrosion protection;
degradation of polymer, degradation of ceramic, recycling of materials
WU aang | Tanefiunig 3 (3-0-6)
SCME 335 Inorganic Materials
TIAUNIU: WA ebe ATl
Prerequisites: SCCH 161 General Chemistry
Tassaadsluanalassaiauuuuens madaassiuaznsuuasulasiaisesiane
Jun3d Yandeuszneumelanensnddy srauaunluduazsiinondlug fufouasin
Usedu myianniidutagiusueiifanedunid
Molecular and extended structures, synthesis and structural modification of
inorganic materials, transition metal, lanthanide and actinide related materials;
surface and interfaces; recent development in inorganic material chemistry
W aoe | wilumelulagigaluana 3 (3-0-6)
SCME 364 | Molecular Nanotechnology

Fdeunew: WAL oo iy
Prerequisites: SCCH 161 General Chemistry
wiluwelulad@uall dunsniuvesesmenuazlanavuniguazuuiaan wsaildly

nsuszneuluanaluin mMswseakaglaswigunsaiseauliiana Msldgunsalsysiu
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Twana gunsaliidldlutiogtiu wu ndnveaman mslswedlossudusunumaaiiuazdn
Lana

Focusing on the chemical basis of nanotechnology and the atomic and molecular
interaction of small and large molecules, and how these forces can be used to
assemble molecular devices; the preparation, characterisation and uses of
molecular devices; existing molecular devices, such as liquid crystals and

biological and synthetic ion-channels

(%

WU oo | TETUTENOU 2 (2-0-4)

SCME 401 Composite Materials

FUsAUnow: WU ece VANNSTURULNNTARANENT

Prerequisites: SCME 101 Introduction to Materials

NANNSVRINTEaRn  vllavesiandslseney TaglisUsenauvilans  Jag@lseneu
yiadule Jaggaseneudalasaiig ﬂizuauﬂwﬁugﬂi’a@ﬁwszﬂau AuURLgana
wazduguIngvesiandielsenau  Mdetgiulunsiamun Jandlsenay
Principles of adhesion, types of composites, particulate composites, fiber
composites, structural composites; composite processing, mechanical property

and morphology of composites; current topics in composite developmen

WU cob | MsuUsiUnaanuazmalulagens 3 (3-0-6)

SCME 402 Polymer Processing and Rubber Technology

IUsuneu: il

Prerequisites: No

NMINaNLaENMsduATITINAIaRn  mallansaande n153a3U nsWvde N1snAdA A3
Jusudou mawismde aifuasnsUssgndenssssuiazensdans sivdamg
asedfldlunsndnemdadont nszuuMINELEN9 ﬂszmumiﬁﬁugﬂuaz
NITUIUNITOULY

Mixing and compounding of plastics, injection moulding, extrusion, blow
moulding, compression moulding, thermoforming, rotational moulding; properties
and applications of natural rubber and various types of synthetic rubbers;

chemical used in rubber processing, rubber compounding, shaping and curing of

rubber
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WU Qoo | AR vNTINaMSUTanFans 3 (3-0-6)
SCME 421 Industrial Chemistry for Materials Science
rdsduneu: il
Prerequisites: No
AW VBdgANTTINAE] Wnasninvesingaulugmanngsanedl Lasuganans
gnamnssudesiu nszviumsnaedanilay gramnsndlinaadl wandasiann
gramvnsatinsiefuasnediued nsrviumstuzunedwed Ussdududwandon
LﬁIEJ’JLﬁENﬁ’UE;GIﬂ’MﬂﬁNLﬂﬁ
An overview of chemical industry, raw materials for chemical industry; an
introduction to industrial economics, chlor-alkaline process, petrochemical
industry; products from petrochemical and polymer industries, polymer
processing; environmental issues regarding to chemical industry
WU Qoo 5’&@5uw'§§uazmisfugﬂ 3 (3-0-6)
SCME 422 | Organic Materials and Processing
FUIAUNDU: WAL a6 il
Prerequisites: SCCH 161 General Chemistry
lassasaluana Ugisemsduasisinediwes dunsisenseninamedwesiunedwes
Sumsisorsgninmediesiulusiu Janduvddaimihiivainvans saufedsufnsalunly
fivhannwedies W@ﬁLM@%ﬁﬂﬂM301311‘1/\1'1’/%1511[,6zﬂszmumimiLﬂﬁauLLiﬁﬂ@mﬁ’gmw
Molecular structures, polymer synthesis reactions, polymer-polymer interactions,
polymer-protein interactions; multifunctional organic materials including
polymeric nanoreactors; conducting polymers and biomineralization
WU e | JeymfivamisTaneansuazimnssuunly 3 (3-0-6)
SCME 433 | Special Problems in Materials Science and Nanoengineering
dsduneu: il
Prerequisites: No
gy daduiaulaludagiunsianmaniuayimnssuunlu
Problems of current interests in materials science and nanoengineering
WU oo | Wluwaluladluineimaninodiues 3 (3-0-6)
SCME 461 Nanotechnology in Polymer Sciences
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dsfunou: Tl

Prerequisites: No

autAryvasianuily syuneuly moudunen wWulouily wisunly nsvu Aduung
lassasraunlunuuiiey  nsiigaddndnualiaguily msuszendldianuily wansenu
vosTanuluiidinodsny

Unique properties of nanomaterials, nanoparticles, quantum dots, nanofibers,

nanorods, graphene, thin films; characterization of nanomaterials; applications of

nanomaterials; impact of nanomaterials on society

WU el | vangsianugudmsuininermansiusenauns 3 (3-0-6)

SCME 375 Business Concepts for Science Entrepreneurs

Fdsfunou: Tl

Prerequisites: No

wé’ﬂqiﬁaﬁugwwmaﬁm U LASEEANERS N13EW NIAU N3RaR Uy @Sy
tnfinenmaniiusznoums mslidymihaulansgsienliflnindnwifetu
AuAnssRY wagmslitindnwassdiasniiausunussianmideitndnmala
Covering many basic business ideas including basic

economics, finance, investment, marketing, and accounting for science

entrepreneurship; examining many real-world business cases and introducing of

business talks with product or service ideas from student research interests

4. Courses of University of Technology Sydney, 96 Credits

33130 Mathematical Modeling | 6

This subject develops the knowledge and skills necessary for problem-solving and
mathematical modelling at an introductory level. Differential calculus is applied
to model situations in science and engineering that involve oscillations. Integral
calculus is used to solve selected problems involving first- and second-order
differential equations, and to calculate areas, volumes, lengths and other physical
quantities. Vectors and matrices are introduced and applied to problem solving

and modelling.
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33230 Mathematical Modelling |l 6

This subject consists of two parts: multivariate calculus and an introduction to
statistics. The mathematical part develops the mathematical skills required for
mathematical modelling of systems involving more than one independent
variable. The statistics part is an introduction to descriptive statistics, statistical
inference and simple linear regression. Topics include linear algebra, solutions to
sets of equations resulting from particular problems, eigenvectors and
eigenvalues, partial derivatives, optimisation, multiple integrals and their
applications, and probability with a focus on the determination of the reliability

of a system of components in various engineering contexts.

33360 Mathematics for Physical Science 6

Topics in this subject include a review of integration techniques; boundary value
problems, separation of variables; Fourier series; heat and wave equations;
Laplace's equation; the application of double and triple integrals to scientific
problems; vector fields; line and surface integrals, and theorems of Gauss and

Stokes.

65307 Physical Chemistry | 6

This subject is designed to provide students with a working knowledge of
chemical thermodynamics, optical spectroscopy, and chemical kinetics, which can
then be applied to other subjects within the course. Students are introduced to
fundamental concepts in these areas and learn how to apply their principles in

problem-solving situations.

67509 Molecular Nanotechnology 6

The subject focuses on the chemical basis of nanotechnology and the atomic
and molecular interaction of small and large molecules, and how these forces
can be used to assemble molecular devices. The preparation, characterisation
and uses of molecular devices are discussed. Existing molecular devices, such as

liquid crystals and biological and synthetic ion-channels are also discussed.

68070 Introduction to Materials 6
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This subject develops a solid science foundation for further materials and
engineering-related studies and facilitates the working relationship between
engineers, materials scientists and other scientists; an ability to identify and solve
materials problems; and an ability to relate properties of engineering materials to
technical applications. Topics covered in this subject are: chemical bonding of
materials, classification of materials, structure-property relationships, mechanical
properties, heat treatment and strengthening mechanisms, ferrous and non-
ferrous alloys, ceramics, polymers and composites, materials degradation,
materials recycling and materials selection. Numerous applied examples are
discussed. Laboratory work imparts practical skills and reinforces the underlying

theories. This is an integral part of the subject along with tutorial workshops.

68201 Physics in Action 6

This subject is a foundation for later stage subjects. In this subject students learn
about: electrostatics, dc circuits, magnetism, electromagnetism and induction,
geometrical optics, physical optics, introductory atomic physics, and quantum
theory. Research linked to each of the topic areas, and which is happening within
the School of Physics and Advanced Materials at UTS, is integrated into this

subject.

68316 Applied Electronics and Interfacing 6

This subject builds upon the foundation studies of electricity undertaken in an
introductory physics subject. It assumes knowledge of calculus and of complex
numbers. The subject develops practical and theoretical skills in the application
of electronic circuits in the laboratory with particular emphasis on the
development of computer interfacing applications. Op-amps and digital circuit
components are treated as building blocks to functional interfacing systems. The

Labview environment is used to build skills in programming a computer interface.

68320 Scanning probe and Electron Microscopy 6

Characterisation and production of materials, devices, biological systems with
nanoscale features requires analysis and manipulation tools with extreme

precision. This is a central issue in nanotechnology and many contemporary areas
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of materials science. The advent of techniques such as scanning tunnelling or
atomic force microscopy allows us to view and manipulate objects at this level.
Electron microscopy has a more established history, but in more recent times has
turned out to be an invaluable tool to the nanotechnologist. This is a hands-on
subject that introduces the concepts behind these techniques, their use and
application in many areas of science and technology. Recent developments in
the techniques are introduced, and students have the opportunity to gain hands-

on experience using a variety of scanning probe and electron microscopes.

68412 Energy Science and Technology 6

This subject explores the physics and thermodynamics of energy systems. It
builds on the fluids and thermodynamics studied in introductory level subjects,
and develops an understanding of the physics and thermodynamics underlying
conventional and renewable energy systems. The subject builds problem-solving
skills in practical applications of energy science. These systems and related issues

are explored through lectures, tutorials and project-based work.

68416 Computational Physics 6

This subject introduces the key elements of computational physics such as
methods for solving physical problems numerically and the use of computers for
simulating the dynamics of large or complex systems. Numerical techniques
including matrix manipulation, iterative optimisation and differential equation
solvers. These are developed and applied to practical problems such as quantum
mechanical simulations, statistical mechanics, electrodynamcs and fields and
molecular dynamics. Project work leads students to advanced simulation work

including processing and visualisation of results.

68513 Nanophotonics 6

This subject builds upon the foundation studies of waves and optics undertaken
in an introductory physics subjects. It takes advantage of the methods of vector
calculus and differential equations to analyse how propagating fields interact with
matter. The subject shows that field distributions at the nanoscale play an

important role in many well-established and developing biological and chemical
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nanoscale analytic tools. Topics may include: Maxwell's equations, interaction of
electromagnetic waves and matter, diffraction and holographic gratings, near-field

optics and nanophotonics.

68606

Solid-state Science and Nanodevices 6

This subject provides an introduction to the quantum mechanics of electrons in
solids and shows how the basic principles are used to guide the development of
nanodevices which have technological applications. The subject has a substantial
laboratory component which provides an opportunity to work with

nanostructured materials.

91140

BioNanotechnology 6

Biological systems are extremely important in nanotechnology and many new
applications are being developed by mimicking natural systems. Biology is
extremely good at self-assembling complex, multi-functional systems at the
nanoscale, e.g. cell membranes or DNA. By understanding how these systems
work, nanotechnologists are developing new biosensing, biomedical and materials
applications, e.g. the ion-channel biosensor. This subject investigates the science
that underlies these biological processes and how it is applied in contemporary

nanotechnologies.

68206

Optics 6

The behaviour and properties of light, including its interaction with matter,
underpin many of the technological developments of recent years. A thorough
understanding of optics is necessary for careers in optics R&D, optical engineering,
sales and technical support, and areas such as telecommunications, optical
metrology and biomedical optics.This subject builds upon the foundation studies
of waves and optics undertaken in an introductory physics subject. It takes
advantage of the methods of vector calculus and differential equations to
analyse how propagating electromagnetic fields interact with matter. The subject
includes a significant experimental component, which teaches basic optical
laboratory techniques and emphasises the importance of careful analysis and

clear presentation of observations.
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65212 Chemistry 2 6

The study of chemistry is central to an understanding of the physical world, and
is fundamental to the study of biology, geology, and environmental science. This
subject builds on and develops further the material introduced in Chemistry 1.
The subject is divided into the broad areas of physical chemistry (equilibria,
kinetics and thermochemistry) and organic chemistry (carbon compounds and
their reactions, including biological molecules such as proteins, sugars and nucleic
acids). The study of physical chemistry allows for the explanation and prediction
of chemical reactivity and energetics, while organic chemistry provides the

building blocks for understanding the complexity of the natural world.

68413 Quantum Physics 6

This subject builds on introductory material on waves and classical mechanics.
The subject examines how the behaviour of our world at an atomic level differs
from our everyday experience of the macroscopic world. It introduces concepts
and gquantum mechanical tools needed to describe the structure and interactions
of atoms, molecules and solids. The unique properties of matter at this scale can
be exploited in the creation of new materials and devices in nanotechnology.
This subject explores emerging technologies such as quantum com puting,
scanning tunelling microscopy, and spectroscopic tools used to characterise and
investigate the atomic world. It provides material which is fundamental to
understanding many areas of physics and chemistry together with contemporary

applications which are relevant to nanotechnologists.
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