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256xxx i Ng N OkNIE 38
Elective Course
256xxx | NgNoknRIE 38
Elective Course
411221 gl oedn 2 &8
Biochemistry
XXXXXX iNgNéKD'EétKﬁ 1’
O O O O OOV @LE-WO
OGN iNgNéKD|E6LKﬁ 1x&'
O 0 0 O OOV @LEWO
XXXXXX KNﬁ i<KI<Nﬁ]§ﬁT T ABHANT L’n E' N3(x—x-x)

21
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256497 LAJJT NOKNENKI N&Enj] o7 DREET ©
Seminar and Introductory Research for Chemistry

03427NTJj NT NI T
Undergraduate Thesis

256552 6eJnl NoeKNNI Qo gNEL S pEST KL 6
Spectroscopic Methods for Chemical Anaty5|s

XXXXXX K Np kKWE{] 11T nH H N | |,_ n E ! N?)(x—x—x)
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International Academic or Professional Training
03427BIEN&ELNEI N

Co-operative Education
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L
J
L
OT@ @\F@’l@m(@a@i @ﬁc@n@c@;@hal language in Thai society as a meaning

making tool, Le@nmg about various kinds of modern media including newspapers and
electronic media, C@vating reading habits and practicing analyzing and criticizing literary values
especially relations and values in Thai and global societies in various contexts &conomics and
politics in different situations’ al@g with developing Thai language skills especially reading and

writing,

001211 IJNINInEEI,(!IDIQ O

O O O O O MDD

O ENKI AhT NENKIUPE( NI NOE
T KNTTTnNEf O ENKST KH 13T ni \
O O O O Q)e@e@a&nt of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society,

001212 i NI NFAEEK]I 1 AhT NOOOOOGROHOOOO

O O O O Q)evelopmental English

00 ENKeh©OKAT el NJKOS6T NEhONT ij200NO!

Ok NENK I rEfOIOIEE(]EIK'fn O IOORKIEP n NT OO0« N cel g N
8l E6GKET fir EgOElI T KNT I nroEnrj i eel ET R
O O O O &@ @owledge of the English language, cultivate 21st century skills and develop

in the areas of listening, speaking, reading and grammar in order to understand and

communicate real-world information used in different relevant context,
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001213 i NI NF AEEK| 6gNEI NgNENK&OO

O O O O Qr@hﬂaf@@@@ Purposes

O ENKI ART NT AE] Nij BINKIB BB E K Edf ODIO@
INgNENKEIENKoIKnJJInILSNIKnanEeJo
O O O O GF@ (@&D}@]@t@ English skills with an emphasis on academic reading, writing

and researching in preparation for a global society,

001221 LNKLT 6T LLNLENKQG1 Nr | EN4 TOE| Né O]

Information Science for Study and Research

éier\ijOéirwjtéNéh(ﬁN-EtNKtTéi
LNKLT 6T LT nNEf OENKE§ O6T e61 6k] ALNKLI
ENKéKDHE@Emm&mEMmMMNMMKlI6_LOOTKrh‘
ENKE kI Nel NIJKO©eOJnél NJ&j nl OOFhTT OC

The meaning and importance of information, types of information sources,O
Access to different sources of information; application of information technology and
communication, media and information literacy ,knowledge management, selection, synthesis,
and presentation of information as well as creating positive attitudes and a sense of inquiry in

students, diligence, patience, honesty and gratitude to the country,

001222 fNI NOLAEEeJOKkNI nhT 1 KK3EOOOOOOO!
O O O O Qa@t@g@S@l@ and Culture

N O

|

O0O0 el NJKOOI frlcel dEAT]I EATIiiNI NOOO
6 k ETLMLETEQTONENT n AT T KKIT nr LNT ©F T | nNT i
[ AATTKKIGE el NIJTIN] @& InTAar EeNi 1 ol 1 K

The relationship between language and
society as well as language and culture in terms of the ways in which language reflects society
and culture,Th@study includes verbal and symbolic communication, new meanings of social

and cultural structure, changes of language and usages in borderless world,

001224 LNk )] NE gni NT | KN&SNI A &=

@) Arts in Dally Life ) ~ 3 . _

I DRT gNIT él NJK OGOC@enGﬂ‘éCEeI\ICH]@eI\YEF[mri\IEE
EKKJ

~

el NJLAJI AT T QKNT I nNEEART O8F ELRNk] EK
| ALT LNk NOOF NQINNENKUIBY KINI i jE@®KHGO N
| DRT gNT 8FELNk] EKKJI] KNSijTTnNEF O81 Ny
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~

A,J | KNT nET QEG O60EI 66 ] RT | KNGSEGNOC
Ok NL NEk och ©
Art Fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art including fine
art, applied art, visual art, audio art, audiovisual art, and new media art,TP@ugh the artistic
experience and basic practice on various types of art, Fo@jevetoping knowledge, understanding
and indoctrinating aesthetic judgment that can be applied in daily life, harmonized with the

social context in both the global and local levels,

/] 0083 NJo| RT LI TT Al &I Egn 1208

Life Prlvacy
O | Ki gGNoKNelNJK69uqﬁTgNTTNEhej
6] RT Lni 11T ﬁlOeINJo[ i’LnliThlfnﬁmkéer
I NTAE| QUNT T N$ el NJS| RT LnlITTnhAl Oel NJ©

Philosophy and basic knowledge of privacy, H@n@ rights, privacy law, Pr@cy
recarding private information, health, residence, and information technology,Pr&ction of

privacy, privacy in daily life,

012260 | NTAgnl NT & j nehN&NT A K&

y of Living in the Digital Age

I ART NTAE] Néel NJENJNKT E ENKEG OL |
TnNEfOOENKLEVTGW@QW@N«KM@WEQ@KKM@‘
FETTTnFLAEEJEeENEI kKT NEKKJENKLDRDr I L NK

Development of skills in media usage, various computer equipment utilization,
inquiries, analysis,@easurement, rights and creation, including ethical awareness and individual

responsibility to the society in communication behaviors

0012270 hT T Kl NTan@&ljLnE|I N 12&5'

Music Studies in Thai Culture
O LnEl NknE|] ANOKk NI AhT NENKE&é Ethd 4 K
hONT LnT T KAjijNIi Ok Nel NJLSNenGT nlLAEE
O Uniqueness and development of various genres of music in Thai Cul’gureO

including its roles and functions, aesthetic values, and significance to Thai society and@hai

culture
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012280 €1 NIJLN&EADENT I hNOKE 1285
Happiness with Hobbies
Ol Il eNhel NJLNn&OOLFEeQ] KNEFT 1 DRI
I KENELKKeé QQOOENKLKONELKKeéd)j Kk ENIT ENEE
Concept of happiness, basic elements of happiness in life, creative thinking,

Creation of works from hobbies to promote life and social happiness,

] OOKIQOE®E nET Al 6 EO6EONEe ] a@®Nr 1 O§ni
Know Yourself, Understand Others, Meaningful Life
O OO0OQONOBABDKNET KIFETTI I
ENKhOOk I NKJHQel NIJKOBL NnEE&!I EIT
| nhT 7T KKJOkNLNr EOINEKSIEINERNKEIIP G il N

O O @O O/\@j@rQSQ,e (freflection, meaning of life, deep listening, handlmg@noﬂons,

empathy and consideration of the social economic cultural and environmental context, living

—_—
—_

and working constructively with others,

00123/ lKﬁQGNQﬁiNTélD,rI-I'NTerB&-zélhIECETQ
Philosophy of Life for Sufficient living ,

el NJKOOI DRI gNT OERAT ] T EAT ] KNG GNC

, | KEé r]He N kMTh@K N PN T8 @

KNLTE,KﬁqlhT|K
rtoLn] EO61 Nr ] KNJj n JE§ ©6EODENKL KBS

Basic philosophical and conceptual knowledge on worldview, attitude,

v
~

philosophy for life, lifestyle, valuable experience and factors or conditions which influence

success in all aspects of life and profession of respected people

001232 EGglIJINJ 1 DRTGNI 61 Drléns&pN gnl NT
O Fundamental Laws for Quality of Life i

O EgIINjTnAroEnrjl eerEEAT énHijNI §
(EgeLrJrl-CETjr]éhNéNiﬁ OEglIJINjJTKnijqrul
LNk ] I AhT T KKJOKI JTn RE@ngPMI-DrTFOTﬁ

The laws concerning the quality of student life such as basic rights, human rights,
media ethics in the digital age, intellectual property law, environmental laws, the laws relating
to the protection of art and culture as well as the laws pertaining to the developments towards
the 21st century,
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001233 el J EAT ] KNGNeJGSKE 3&2-5"
Thai State and the World Communltyo

O el NJLAJ 1 AT T QKNIT nNE] KNST L cel ] E
EntT LIA] CEFHMKnhﬁiTTTTﬁTﬂﬁ'QéﬁPEEéoéTCETT[TTﬁéIanﬁTﬁﬁKTEfII]
el NI KO®eo61 NDr FENKi AnhT NTTO8FEOOENKHRSNE
LAEeJ6kE

Relations between Thailand and the world community under changes over time
premodern period to since the present day and roles of Thailand in the world forum including
future trends, applications of knowledge in selfimprovement, ethic of life management and

being a good citizen of Thailand and the world,

001234 F NK] T KKJDk NijOIJN] PGGNB&4 ET Nt
Civilization and Local Wisdom
FNKT T KE B ER § iR MR TOO IR0 i KPHEION
Ok NENKFT nKAE]I QOLNYTFhOOKNI AhT Nij O3 N
Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

practices, beliefs, and contributions, development are preservation of local wisdom,

001235 ENKSOJINI EOS L KI ENEOOK N5t Eé J

Politics, Economy and Society

9
NJT INj Ok Nél NJLAJ

O el I NK® OB FEENIK
ENKSJINDIEI DRT gNT OOENKO6JNFEOKNENK]| Kni
OLK|I gENEGKEOO] KEKNIT T &éFEGKENIijNIAhT C
| KNOT Loel j OOJT nl j QENAL ALHIEEIEQ MEON KiéErehid BN
6rEKﬁE!HQLﬁEejmi]OOK|jT’EENK[KN]QE
6] kiArj I O KET AREENKOJIJNIFEOOSLK|I gENE&O

Meaning and relationship of politics, economy and society, development of
international politics, fundamental politics, politics and the adjustment of developed and
developing countries, Thai politics, World economy systems, influences of globalization in terms
of economy, fundamental economy, the development of economy and society of Thailand,
human and society, fundamental sociology, social order, social refinement, social characteristics,
uniqueness of Thai society and the application of the body of knowledge to onelg.' living in a
dynamic world of change in politics, economy and society and relationships of world and Thai

systems,
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001236 ENKEAhENKENKHhSNGT NT § ng@s! |
Livigg Manégemerjto

el NIJKO®OKNI nElI NOGERTrj I Enjimll 7 N
Gl gnl NTJInel NIJKAT | Nhgl7T OGkNhéNhOOk N
KOBEANEENKHRSNGT NT gnl NTTNJIJIknEeéenHT KK
€SNO| RITOFEJATTT NI 1] KNgGNeJI N6 Gnh

(@]
A

Living Management&n@xtedge and ski

nature as well as factors relating to sustainable development in improving responsibility,

s concerning role, duty and human

thinking skills and being updated with modern science and technology in daily Ufe,l_i\@g
ethically along the dynamics of 0 th century which is essential to the members of ASEAN

Community as well as world community,

001237 ITAEI Ngal NT 3&2-5'

Life Sklllso

el NIJKOBOTTTI NI TTONIAr OOk Neéel NJK
g kinrjT Ol kEEFTELAEEJOT AEl Nginl NT Ok NI
ITAE|l Nel NJeNhLKONELKKeéqOk NENKESNI T h
EONJI nATTIKKIOTnE| NENKONNNJ OO §NDOK
Tnkr T OGNIfr

Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which include an adaptation to changes in a
society, life and career skills Osf century, flexibility and adaptability skills, creativity and self-
direction skills, intra=ocial and cross culture interaction skills, productivity and accountability
skills, leadership and responsibility skills,

/| OIBBNKKOGd T nNI Al LNy | 3&2-5"

Media theracy
O EKNT |TENKKOeéinNThTtDrLETjnéh
LnE|l NOeh ®OENOJ Nj Né TNOLﬁGGNLNtTKqOé
KI'JTAREI NG KNNT QILINKNBES IANNK®I UENT E K

Processes of media analysis and acknowtedgements in digital literacy, @)
Understanding of media effect theories such as myth semiology and advertising concept,
attributes and influence of contemporary and digital media,Ar@yzing of contents on every

current platform,
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001239 ij NI Nj Ol SNEAT él NJKnE 3&-='
. I_ea,dership’\and Cgrlwpassign o _ ) o o .
O e | NJarsNedol SNO| 0ol ESNg@EEIN intey Ij Te

I
| K d.KnEEQD INKGT I MGENITEM KNI ON ENE EK K J 6 §

6] RI
el Ej O60KNMJ I
@) The importance of leader, leadership in the Osf century, learning and living

with love, good global citizenship, studying good practices of conducting public activities as a

guideline for learners' own activities

.l O2WT TKAT NI ATTEGEI gl NT ) KN®SNI AT
0000 &R PR OO00000
OOOOO.O]OOG@QOJO\DOG\CET\OGCKn Ol Ee(]][ KNEI T
01 K E EIl QrKInI‘EIElNIKNé\ISéNNIKn#IG]@K NgRril gJdl ET
gnl NT ] KN&SNIi AT O

Aesthetics of music, elements, structure and the history of Western music, Stﬂ}
of music in daily life, Cri@ism and admiration of music, Tk@apptication and process of Western

music in daily life,

../ 0O2EONKeéNh 3 gNELKONELKKe Q@i | nT EKI
OOOOO:er@e@n@r@a@i@n@/ﬂDOOOO ) )

OOOOCEO§O\UOOCH]}Q(OO1C)1C]O\D | AT EKKJ Ol NT AREN

OMENKOKkNFEOT | el NJeNnROENKLKONET ©T OfF

jnNIIEeKeIEENKIrEOll-L eNE-|hu|TéR
LNeNOENKKNhJeINJeNhOEHKTahNNéﬁﬁ OE®
O 0 0 0O @K @Q@w@w@p@c@s@w@m@ Q accessing customersUﬂ@i and

discovering the roots of problems; generating and selecting ideas, creating rough prototypes,

testing in the field and extracting information, quick and efficient design-build-test cycles, getting

things done as a multidisciplinary teamaor@]stormmg making decisions, siving constructive

comments and managing conflicts, O O

~

.. 1 03/kAAd EknnJ Ok NENKI SNENRD
O O O O G :ka O O O O O
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EknnJOENKLDrFLNKiNj EFEPENKIRBOAEDT
AT 1T Al g P& &N]

| I anInIohnd' & EEknnd O]

Vanous@ehawors regarding grouping behaviors, development of group

U &
N

[T ¢

characterization, groupl§l environments, interpersonal relations versus group involvement, group
persuasion, change in group attitudes, intra=eroup communication, teamwork model, guideline
to create Team and Network, group unity, factors enhancing teamwork and practice of

teamwork,

.1 03050Qd KLNEIN 1 &d’
OOOO@@@&%&OOOOOQQOO

) 1T KNKNG] KNI ATNLIJORREI KNT 6KL T KJ |
Oj nT hNI Gl hONT T nNEFf O0d3gni O8LK| gENEOL
El hONT T n NEF WOGQO OEINKDE I T Kiefl NT NJ Oé

~

éiNjIhIIInIENKolgNGlPGIN

O O O O ()BlQr@P@oO(Q @r@ﬁa &@r@ @s@@ @t@ while reigning the kingdom
such as economy, society and international affairs reflecting Thai identity in various aspects
namely the pursuit of knowledge, perseverance, endeavour, courage, sacrifice, loyalty and their

tolerance for troubles,

IODPVROOPRD| 06| KANEDJ ENKO O DD’

O 0 LDV O
O0O0OO0OBARDCANODODNENKE ENKSG|] RTj O8] KNEI
[KNéJNI6PENLETENKFNTKNhErjnOéKNENh
el NJIJOnKIhéllETnKENEIENUMA KERNOENKA N
ENEENKENRFT ARET nKEN& @& Jnoél NJ e nOln
Il "NREROGNI ENKO] RIj O8] KNEIFT ENKOOkKk Neél
Ok NIl AT TINOKMy KENNOERZOmKI Al ] nNE] Ar E

The entrepreneurial practices with an emphasis on learning how to find business
ideas, evaluation of new market opportunities and starting a new venture; focuses on identifying
and evaluating new venture, and how to recognize the barriers to success, Ex@sure to the
stresses of a start-up business, the uncertainties that exist, and the behavior of entrepreneurs, O O
Theoretical overview, entrepreneurs, en’_trepreneurship's links with other disciplines, and

entrepreneurial networks and alliances, S@t@es for sustainable survival,



001271 JIinl ] QEAT LNr EOIl hkel Ja@oOoo

O O Man and Environment

O KNTTTNOILOKkNéel NIk NEIk NJ T NEGH
KNTTT RONKBT KNENKOODKEGEKELKONEOK NKNT
JKijNI NeFE6G6KEOOENKG | kinrj Il O] KELIij N1 ijc(
LKONEENT LSNINMEOKkNel NJTKNITAEOOK NEN

O O O O Qcosystems and biodiversity, man-nature and ecosystem service, human
structure and system change that effects on environment, planetary boundary, climate change,
sustainable development goals, environmental ethic and consciousness building, and

environmental public participation,

001272 el Jir NIl 6T FKQAQLNKLT 3T LénsRE 1 DRT §g NI

I,ntrodu,ction to Computer forma‘uon Science )
o)e) INIﬁhTNE,KéIE6Té6T6KIﬁél-j,|,NI6'
FT NeT OFLEéeq) KNEFT &l EIONT D& KODONNS b E K
el Jn NDIRANG KOG KN 8 n Nj O6 e KNI &nNj NI oT |
ENKEARENKEOBI JOKOKNT T LNKLT ST LO6)] KOE
'+ EOT T Ok N1l fEIT Ne&SITBIKQPIANTNTFNITk) | 7 Ok NL ¥

Evolution of computer technology from past to present and a possible future,
computer hardware, software and data, how a computer works, basic computer network,
Internet and applications on the Internet, risks of a system usage, data management,
information system, office automation software, multimedia technology, web-based media

publishing, web design and development and an influence of technology on human society

o~

001230 e ANT LNLT KOk NLT NT NCEI §&+ NT | KNé&

Mathematics and Statistics in Everyday life

~

el NI KO©edT DRIFET Ol T NEefaNTLNLT KA

TQNEfOENKlNuDRL[ﬁerIoKNlKNJNlKOEr
LSNKI &eé&olJ C(EKI\D(OII\I\blenKEI\IV\I\N’GGI:'éFHIVKJJCIKKGKJI\EEG\I
ENKT ARLNT EGESGGNELT NT NOT DRI ET ©I

Fundamental knovvtedge of Mathematics and Statistics for everyday life including
measurement in different types of unit systems, surface area and volume of geometric shapes,
tax, profit, depreciation, interest and discount, process of data survey, data collection methods,
introduction to data analysis and presentation, probability, and introduction to statistical

decision making,
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001274 ] NOKNLNKOODOEBOPOIOKIO] K& SNI nl
OOOO@@@O@C@&asm Daily Life
oooo&ﬂamaannﬁdnuaD&D@|EjNéxNééjhu
] NeNELJr]I el KI nr CEgG(EI gn Il\l\NeOwlhKEN\éKSoNllm

| K hijnj EntLné&ijNi Ok NLNr EOI hk Ol
O O O O @z@c@n@v@j@ of drug and chemical, nutrition, food supplement mdudmg

cosmetics and herbal medicinal product commonly used in daily life and related to health as

well as their proper selection and management for health and environmental safety,

Ve ~

001275 F NI NKOk NI NT gl NT 3&2-"
Food and Ln‘e_ Styleo i ~
T NT Ok Nel NJ L

I .
El ij OIJNij NeT nNEf &I E 6 ki BKOKIN @i N B NON 6LT okl 17
érEmTjooérEKﬁégquKNqumlpceuheNTl
F NI NKT NEG kNI EOE& teOKIKNEITENKlNéNP
6KENij NI nTT BIOOBRKk &I KNI'T AEOOK NKAE] QL
Roles and importance of food in daily life, cultures and consump’uon@ehawor
around the world including the influence of foreign cultures on Thai consumption behavior,
identity and wisdom of food in Thailand, proper food selections according to basic needs, food
choices, information for purchasing food, and food and life style according in the age of
globalization
001276 | KAEENT Ok NoT é681 6k] n EE&eOT nli
Energy and Technology around USO
el NI KOOI DRT g NTTHi® NINI&« rER &k M rE@EEIN &
OgNRIG1I KNEOI KAEENI T NEO K DG ERQDB E KK #HJK
EhTLnJNiNéKE ©F T OLT NI ENKHQI fir 6EAT T I
| KAEENT TP eNNGk NOOHENKNT K7V ENKO ] Kfir ]

Fundamental knowledge of energy and technotogy around us; energy sources
and knowledge about electrical energy, fuel energy and alternative energy; relationship
between technology and energy consumption; direct and indirect energy consumption; global
warming and related energy situation; current issues and relationship to energy and technology;
participation in energy conservation; efficient energy use and proactive approach to energy

issuers



001277 I K UNEKK ]| OO 3&08
Human Behavior
) el NIJKOOesEnRrj I EAT 1 kT NEKKJJTnlj
gnl ijNi &FEl kT NEKKJOKNEK®EENKOGENhKI kI
ENKKAT KOBOOKEN] T KIDEPCEINDK 8N QO IGKINK Ih
| KT NEKKJ|] ET NOOKI JT AREENKI N6 éKNNT q

The knowledge of human behaviors such as behavioral concepts; biological basis
and mechanisms of human behavior; mindfulness, meditation, consciousness and its involved
substances; sensory perception, learning and memory, language; the intelligent and others

quotients; social behaviors; abnormal behaviors; human behavioral analysis and applications in

daily life
001278 gl NT Ok NLn &ij N1 3&@8
@) Life and HealthO

O gl NT Ok NI kT NEKKJLné&ijNIi OENKHhO(
| KNT nET qEgeéil NIJKOBOOkNT AE|] No1 Dr I ENK
Life and health behavior, health care and promotion for each age group including

the implementation of the health knowledge and skills for continuous improvement of the

quality of life for oneself and other,

001279 | NTJ NLNLT KQGE&I gl NT | KNEBENI nT OO«
O O O O Science in Everyday Life

O TTTNNEFRLNLT KAQOKk NST €61 6kj il NE
| NTJ NLNLTKQéFrESKETI AREKNTTTArdEnrjl
ENKLRDr FLNKGST KéJT Neée JOON BIT MNNR B B ING K Il
O The role of science and technology with concentration on both biological and

physicals science and integration of earth science in everyday life, including organisms and
environments, chemical, energy and electricity, telecommunications, meteorology, earth, space

and the new frontier of science and technology
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001281 EALNOKNENKFFEESNkNANEEN®."

Sports and Exercises

ENKOKkNIT EALNOENKI I EESNKAEEN]
L' I KKTijNi T NEEN]

The sport playing, exercises for improvement of the physical fitness and physical

(@]

fitness test,

252111 OekeOknlLJIOkgNI O 18-0-8'
Fundamental Calculus )
KNINT Ok Nel NJTnlol nRDrlFE&lFr ENPEEC
] KN1 Al 1 Qé O 1P ENEeGRNIK T O] NKENN K| TKT NG| OyLEJT EON |
Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications , techniques of integration, separable first—

order differential equations

252112 OekeOknlL O 480"
galcutus
| N g N st HOREnKi eEQuhaildiBODuug N T O )
KNTTlNEnhogNEenRIOLJENKINETﬁI'
 KNT AT 71T QI k 8ING i ROONINENKK K& EES QGIOI T &

Polar coordinates systems, parametric equations, improper integrals, lines,
planes, surfaces, partial derivatives, multiple integrals and applications, sequences and series of

real numbers, power series, Taylor series

255/ 21 LT NT NI N6 é KNNTI qoO 3&2-5'
Statistical Analysis

el NJIJNjOerToél OOkN|] KNG6] gl qeét

Concept, extent and utility of statistics, statistical methodology, measures of
central tendency and dispersion, probability, random variables, some probability distributions of
discrete and continuous random variables, sampling distribution, estimation and testing

hypotheses, elementary analysis of variance, regression and correlation analysis, chi=square test
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256100 ENEENKS3KkNT OKn O] Ki NT n L&+ 6éJns o)
From Alchemy to Chemistry8—|i@ry and Evolution
| KNI ATNLNLT KAQENKSkNT OKn O] K1 NT 1
ITNTnLOnl NgNOéeJnogni | KNI AT NTAEceéednl

History of alchemy and some recognized alchemists, evolution from alchemy to

chemistry, biography of important chemists, roles of chemists in present day and in the future

256103 6eJnAndT NREET ©I 837"

O O O O GV O-BHRRHAD

66 KELKONELINT I JOT NKNET NT nOkNLJ

'k Ok NLNKKNkNj OLJhnk 6Q1h0|nﬁr|
|

K
EOI hk O KGALENKK ] NKSKKE I T &<I-NE 7 GNT gmal T JOBre

Atomic structures, periodic table and properties of elements, chemical bonding,

Oc¢ (D¢
& [T«
"¢ Oc¢

|
2

stoichiometry, solid, gas,@quid and solution, chemical equilibrium, thermodynamics, chemical
kinetics, acid-base, electrochemistry, organic chemistry and biomolecules, environmental
chemistry, compounds of representative and transition elements, industrial chemistry and

nuclear chemistry

0. . ENKLRDr FLNKijNI NFAEEK]| d@DY 1 AT 11
Communicative English for Specific Purposes in Chemistry

) i+EmeN!quEEkgéhjéieTENK

| ATTn] KNLEeéeQTl NEI NGNENKOKk NI NgNgn

Practice listening and speaking English with emphasis on pronunciation,

M
N (@]

vocabulary, expressions, and sentence structures for academic and professional purposes in
chemistry

Ve

B0 . / ENKLRDr L NKINNIGG®EREK ING RENIKE NEIS |
Communicative English for Academic Analysis in Chemistry
| t4HEQMPIEN] NFAEEK] 6hj 61 61 ENKLKnN |
eNhol RT O61 Rrl i ATTn)] KNLEeéeQl NEI NgNEN
Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to chemistry students
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0. 0 ENKLRDr FLNKijNI NFAEEK| d®@DY F ENKIT ¢
Communicative English for Research Presentation in Chemistry
| + ET SNOoLTIFj KkENI ENKéoel éil eNOTI KN
T nNEJRA] KNLNT T NijNI O
Practice giving oral presentations on academic research related to chemistry with

effective delivery in English

256221 6eJal NITTKnj Qo 0&3-7"
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ENKéenhT T eNKQT FTIFNrJTnAnl Ol GNENKN] NE

Fundamental of hybridization and bonding in organic compounds, classification
and nomenclature of organic compounds, resonance structures, tautomerism, isomer and
stereochemistry, types of organic reactions and reactive intermediates, reaction mechanism,
substitution and elimination reactions on saturated carbons, addition reactions on carbon-

carbon multiple bonds, oxidations and reductions

256222 6eJnl NI TKnj oo 2 45"
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Substitution reactions and addition reactions of carbonyl compounds,
substitution reactions at a-carbon of carbonyl compounds, aromatic compounds and reactions,
heterocyclic compounds, properties and reactions of biomolecules, basic multistep synthesis of

organic compounds
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Atomic structures, chemical bonding theories, crystal structures and molecular

structures of solid, symmetry and group theory, term symbols, acid-base reactions

256232 6ednml I NITTKAj Qo 380-6'
OO0 Inorganic Chemistry |I

e OEIMEIET NI 0T JBRO0KEEGKNKNKNEK
| GNENKN] N&FELNKFT NTT KAT QOL NK] KNEF T
KLGE] I O

Chemistry of main group and first row transition elements, chemistry of
coordination compounds,@organic reaction mechanisms, organometallic compounds,

characterization of inorganic compounds using spectroscopic techniques

256233 ] GNT AT NENKoednl T NIT Kiij&a
Laboratory of Inorgamc Chem|stry
| glesazﬁcemJ il NIOIBKOR j OO0
] GNT nENENKBEEGKNNEGOI N6 e KNNT gLt

Laboratory concerned with synthesis and characterization of inorganic

compounds using spectroscopic techniques

256251 oeJnml NoéeKNNTI go 4&3-7'
OOOOQ@@&I@@@DOO

| Ng NTzaiE@ & J iEd T D ROIBHI ol
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6h] T RSNITAEOI N6 5 & K NN I'aPSERN; K| o BB8T KKEEKOS T K
OTT“ ENRLNK|] KNEFT 3GNEGOIT OK NENKoel 81
Sampling and sample preparation before analysis, statistics for analytical chemistry, gravimetric
analysis, volumetric analysis including acid-based ftitration, precipitation titration,

complexometric titration, and redox titration

0340300edJ01] N6 & KNNTI qanoo0000D&E0 00
O O 0 O 0RRLRWAHIO OO0 O
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éKEé!KﬁIIT(mﬂ-kTQi@jﬁT[@E eJnl NoéKNN
hAEGI 0 J1 KRNOOKNOGI KkOI Jo JIKn

Sample separation by solvent extraction and solid phase extraction, basic of chromatography
including paper and thindayer chromatography, column chromatography and ion exchange
chromatography, electroanalytical chemistry such as potentiometry, electrogravimetry,

coulometry, conductometry and voltammetry

256253 el NJ ) klFhijA] T NEseJnOk NBNKeénhENI
Chemical Safety and Hazardous Waste Management

Ng NTsuE@ & J a1 M ISl oI
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éfNJ[KIhunJTNEoejhO h@éEnOéer.
1Krhuﬁj|NE6ejn0|n1 KEAa|t I EEAT FATTK
ENKFFEOT T T ©F E] GNT ﬁTNENKBNIfFQ§N~Lm
KNTTENK[KNéjNTOKNTKNFNKéﬁhENKéINj
FATT KN] OKNT T ENKT KNI NKEARENKEINRDT AT N
I KNKNGTAGGAT NI ATTGRATT KNRDOK NK Kl &7
I NT do-6cN120F NT KGNT I nNhoel j el NIJLNINKT &l
57 1 fobo@IONNIOT KNI NK&nh ENKe nHij NI

Chemical Safety including information and properties of hazardous chemicals,
safety data sheet &DS', personal protective equipment &PE', recognition and storage of
chemicals and hazardous waste, laboratory safety design etc, accidental prevention
management from chemicals, evaluation and management system for chemical risk, emergency
plan and response from hazardous chemicals, accidental management and safety inspection, O O
This also includes Hazard Substances Act, Occupational Safety, Health and Environment Act,
So-EC | 5 GeldraB @quirements for the Competence of Testing and Calibration
Laboratories and 1SO 1 . Q.uallty @nagement Systems

256322 5 | E QTSNE KK N6 & KN N TKG g édpeE<« KONE L N
O O Spectroscoplc Identification of Organlc Compounds
| N§g NTseE@ AT EINN T 1O O] QO
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Introduc’uon to spectroscopy, structure elucidation of organic compounds using

instrumental spectroscopy techniques such as ultraviolet=visible spectroscopy, infrared
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spectroscopy, raman spectroscopy, nuclear magnetic resonance@)ectroscopy, electron spin

resonance and mass spectrometry

256324 6eJnj k NTijAEHQT KKJ §NT N&os
O O Che rmstry of Natural Products O
o)o) NG NT2sol26 6 3 BAhRONT DR B P J O
| NJLSNenGeFELNKj Kk NT j ARHQT KKJ |

|
é \ J
ENKI NO ,NNFQéé,EtKGNEENKiKNTUhHH@T
KN6T g1 q

S|gnn‘|cance of natural compounds, classification of natural compounds based on
biosynthetic pathways, structures determination by physical methods, chemical methods and

natural products utilization

0341033Q0ié&l EI1 NGO 1384

O O E’hytochemistry

o)o) | Ng NT n Eoeendi aBnN-T118KO%0j 3a® 0
ENKE&SNOI ELNK] KNEFT El 1 DGOENK] K

T KNLnT 7T NSOI NGeKNNIQé6éeKELKONET NEOJ &

EKNYT I TENKI NEGEIJROENKLNE| NEKNT | T ENK

Classification of compounds in plants, application of chemical process for
separation and purification methods, structure elucidation via spectroscopic techniques,
chemical modifications of the isolated compounds, studying of biosynthesis pathways of

biomolecules in plants

034 o6eJnl NI TKnj Qo1 0 &D'

Organic Chemistry Il

| Ng NiseE@ @ J e M 1T TOB O] O

Tkl gnlkKQar NT NKOGNESIJOKkENKO|] GN
eK NEOENKeNnhpPpEGRENKN] EE B EDOT H GNED NB KK
| GNENKN] N6oeJnl NI T KAj q

@olecular orbital  theory, pericyclic reactions, cycloaddition reaction,
electrocyclic reaction, sigmatropic rearrangement, free radical reactions and photochemistry,

study and description of organic reaction mechanisms

O O
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O Organic Compounds and Real-Life Applications
O | NgNizE@e T dn NI 108 O] qO
TTT NI Ok NITONT fir éF ELNKEFENITKAJ C
LNKFNITTKA]aqogNET I AT EKKIJOOkNENK]|] KNj
O0eKNDr I ELSNIFNEOLNKI NT T K jJEGIKOn J ij kqjoiLN
El T LNIEKKJ1T kAEENITTHROTT OLNKIF NI T KA
Roles and functions of natural and synthetic organic compounds in daily life,
innovative organic compounds and their applications in frontier industry such as organic
compounds in cosmetics chemistry, bioactive organic compounds in Thai herbs for
pharmaceutical and medical products, organic compounds in renewable energy industry,
organic compounds in food and agricultural industry
256341 6eJnogNEWDL NEL QO 4&3-7"
Physical Chemistry |
| N§ N bsailok0eé ﬁTﬁEﬁnTl-ﬁlfBICET ol
LIT AT Nelr EOEOLOT kK|l gnéxkl geél EOEO
, . NK!KNInETmegeOENK K

1k LNLT KQOk NE 5 |
Ti AEILMEj NJ&ITEKNIEFOk NL NI F Eéedl] KNEF T

Properties of gases, kinetic theory of gases, molecular interactions between gases,

concepts of thermodynamics and applications, physical transformation of pure substances,

properties of simple mixtures, phase diagrams of tvvo-@wd three-@ymponents systems,

electrochemical equilibrium

256342 6eJndgNEWNLNEL QO 1&3-7"
,Phys cal Chemistry |l

| N g N bsadaE0eendi iEongk N BBIuL NE L Q1O /
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Chemical kinetics and applications,@inciples and applications of quantum
theory, transport properties such as diffusion, viscosity and thermal conductivity, surface science

such as surface tension, colloidal systems and adsorption
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Instrumental Methods of Che

 KREENK&F EENKI NOeKNNI gl NEG6éJr
L6] E6TK6WGTHRIKGONGES PEGKK&EKNGT 65 B K
JNEOIT GF KAQOWNI Nioh EBT KIGKIHd ®1J3 KNI k N
KNI O6gnl OOEOCL6eéKINGT EKNII Ok N6 é&KJIN

Principles of instrumental analysis, theory and application of instrumental
techniques of spectrophotometry such as ultraviolet-visible spectrophotometry, luminescence,
infrared, atomic absorption spectrophotometry and inductively couple plasma spectroscopy,
instrumental techniques of chromatography such as gas chromatography and high performance

liquid chromatography

03ﬂ13[GNKﬁTﬁEPENKiN“éKNNFQE@Eéétht

Laboratory for Instrumental Methods of Chemical AnaLy5|s
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Laboratory for the application of instrumental chemical analysis by
spectrophotometry such as ultraviolet-visible spectrophotometry, luminescence, infrared, and
atomic absorption spectrophotometry, chromatographic techniques such as gas chromatography

and high performance liquid chromatography, and computer program for analytical data

management

256361 6eJAltnT LNI EKKJOO@O 12&5'
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L

61 Nr i+ EOkNOTKA] JT NENTLSNIKAT ENK
Knowledge on chemistry in the industrial plants such as principle of calculation
in industrial chemistry in order to train and prepare students for working in the industrial

factories

O
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Criterion and techniques in organic syntheses, disconnection approach for organic
syntheses, functional group interconversion, carbon-carbon bond formation, protecting group in

organic synthesis, asymmetric synthesis, molecular designing and simple syntheses

0342 15/ed0®k NENK| KNJ nET Q&g @84 ET NT n T |

O O O O Q@n@t@a@l @@e@o@ @Transmon Elements
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deJnél ELNK|] KNEF T érE|N|nommamm(

[KNO@EW@@@@LNK[KNEPTéKININITKnJQEI
Chemistry of transition elements including lanthanide and actinide elements and

their applications, roles of organometallic complexes as catalysts

0342181eQJOW nLhnlk T NTTKRAJ Q] 12&s'
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Synthesis and characterization of inorganic materials, electrical properties,

3<

magnetic properties, adsorption properties, optical properties and applications, current research

of inorganic material chemistry

256435 6eJnél EGO] KN6JOKENK Ow&0 GI 6 Gl K¢

Chemistry of Supramolecules and Sensors
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Definition and basic knowledge of supramolecular chemistry, coordination and
the lock-and=k«ey analogy, supramolecular interactions, self-assembly, cation-binding hosts,
anion-binding hosts, ditopic hosts, techniques for supramolecule analysis including

determination of host=guest binding constant, application of supramolecule as sensors

~
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Characterization of inorganic compounds using techniques such as ultraviolet=
visible spectroscopy, fluorescence, nuclear magnetic resonance, electron microscopy, infrared
spectroscopy, raman spectroscopy, thermal analysis, Xray photoelectron spectroscopy and X-

ray diffraction

03422/eQ016gNEINRLNEL génRI L QR4
O O Advanced Physical Chemistry

00 | NgNT na@ e J iEd 1 0 RIsBI08 14
el NJEONI I'T ONElI | PE&nT Al 1 NEoeéeJn
6rJNITEAT O6gnT Okl LNLT KQO6éJni DRI |
OkNOeJnGO] KN6JOKENnKNKA(]
Current advances in physical chemistry with a different topic in each year such as
kinetics, surface chemistry, solid-state chemistry, molecular interactions, photocatalytic
processes and supramolecular chemistry
25646300 6 eJnel FTThAJoo 1384
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El E6JOKENnNKOLOG)] E6T KL 6 E[IerEoJ KEnk
Quantum theories, Schrédinger@ equations, hydrogen atom, many-electron

atoms, formation of molecules, spectroscopy of molecules
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2566600 I N HI 1 K LNLT KQ] 1384
O O @ O Thermodynamlcs
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Heat, work, internal energy, laws of thermodynamics, applications of
mathematical principles to determine the variables of the equilibrium and non=equilibrium

systems

03422330 IR j NI 1584
00O Surface Chemistry
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The basic surface chemistry such as surface covering forces, surface pressure,
surface areas, pressure in the circular tubes and air bubbles, thermodynamics of surface areas,
physical and chemical adsorption, electrical phenomenon of contact surface areas, catalytic

process on surface
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Introduction to polymer, types of preparation methods of
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olymers, chemical
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and physical properties of commercialized polymer
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Tec chniques in Phy5|cal Chem|stry for Researcher
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Techniques in physical chemistry such as atomic force microscopy, scanning
tunneling microscopy, scanning electron microscopy, X-ray and neutron scattering, nuclear

magnetic resonance, differential scanning calorimetry

256452 oeJnl NoeKNNI gq&nRT L OE 3&o
édvanced Analytical Chem|stry
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Principles and application of advanced instrumentation in analytical chemistry
such as flow injection analysis, radiochemical analysis, X-ray fluorescence spectroscopy,
electrothermal atomic absorption spectrometry, inductively couple plasma emission

spectroscopy, and inductively couple plasma ass spectroscopy

(0)
256453 ENK|] KN nET qQQE§ 6061 el Né EH& gNESJ € J i

Applic atlon of Analytlcat Chermstry

Application of analytlcal chemistry techniques such as tltratlon, ultraviolet~visible
spectrophotometry and other techniques for the standard methods of water, wastewater, drug

and food analysis, Ap@ication of analytical methods for research, including method validation

256462 FnpT LNIEKKJ )] 6T Kdeéedn 13&s
O O Petrochemical Industry
rnTILNrEKKjée A NTTKA] @Ol nT Tt
i KNTijAHRHQENEInOGT T OF NO&ENNK o OB® k ik &
Industrial organic chemistry, raw materials, classification of petroleum product from
original sources, products from methane, acetylene ethylene, propylene, butadiene, and

aromatic compounds from petroleum and carbon black
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256463 0eJAGENT] I EnT 0 GKNJI OB 128
O O @O Ceramic Chemistry O
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[ ATTnhANYT OkNLRI T ] KNEIFY G LNK| KNEFT &G
Basic structure of ceramic materials, physical and chemical properties of ceramic
materials, analysis of raw materials and compositions in ceramic compounds, production of

ceramic materials in the industrial

256465 0T €61 6k] REKNY I T ENKj Kk NI&Lk NT ij n A

OXO) Polymer Processing Technology

O EKNT I TENK&nRTKO] j kNTijAanBaHAQ I kN
6erq1LJo|rKNoJ|KQeIJurLN|OKij hEE
Process of polymer products such as molding, extrusion, polymer blend, polymer

composite including testing methods such as thermal and mechanical properties O
0
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O O O Introduction to Materials Science O )
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Crystal structure of materials such as metals, ceramics and polymer, metals and

alloys, phase transformation of metals and ceramics, synthesis and processing of polymer,

polymer applications, nanocomposites and their applications

0342466 NJo6] RTj O6] KNEIF T ENKB&NI KATT Al

Entrepreneurship for Chemists
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Fundamental for entrepreneur, general concepts of business management for
new businessperson in chemistry and related, marketing and marketing plans, fundamental
accounting and importance of accounting system for new entrepreneur, basic finance and
investment, case studies of business plan, technical writing for business plan, intellectual

property and related law
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256469 | NTJ NLNLT KQj NE 3806
Rubber Soence
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Composition and properties of natural rubber, management of fresh rubber, raw
materials production such as rubber smoked sheet, block rubber and other types of rubber,
properties and application of synthetic rubbers, system of machines in rubber industry such as

two roll mill, internal mixer and additive for rubber to provide the require properties
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Study of chemical pollutants in water, air, and agriculture focusing on related
chemical reactions, effect to environment and human, chemical hazardous waste management,
carbon credit and carbon footprint of products
256493 | NTJ NT N1 T7 QK AT ] KNG@NOT Kmi J EN
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Independent study or research based on scientific methods under supervmon@‘

advisor and committee including research presentation and writing the thesis report
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International academic or professional training in chemistry or other related fields
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25609500 LT EN& L NnE]| N sOT nl j ENT
Co-operative EducahonO
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Professional training in the governmental or private organization or in the foreigno

country under the permission from the university
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Study the recent skills and researches in the different fields of chemistry
especially in analytical chemistry, organic chemistry, physical chemistry, inorganic chemistry, and

applied chemistry

256497 IlhjjTNéKNENKTR%h]ﬁHIJW&VTGTTNEi
O O Seminar and Introductory Research in Chemistry
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Il hkl E6GT DRI E NDr I N)] KNLT ENKHQEI E
Reports of introductory chemical researches that include searching for references
and performing the basic laboratory works for the experience in researches
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Practical Tralmng
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Practical skills on production process, quality control, analysis and related areas
in private organizations in chemical industry
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Practical Tralmng Il
|+t ETAEl NhONT ENKI N&A] OENKI nhT Nj
I nT LNIEKKJijNeoFEgI T AnroEnrjl eer EEAT



62

Practical skills on research, product development and related areas in private

organizations in chemical industry

~
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Introductory Biology

~
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Proper‘ues of life, Scientific methods, chemical building blocks of life, structure and metabolism
of cells, genetics, structures and functions of plants, structures and functions of animals,
mechanism of evolution, diversity of life, interactions between organisms and environment,

behavior

258102 ] GNT AT NENKgni I NTJ N /| &Q°
Laboratory in Biology
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Laboratory safety, microscopes, cells and organelles, cell division, genetic
inheritance, diversity of life, plant tissues, structures and functions of plants, structures and
functions of animals, ecology,
261103 DL NEL Q6T DRIFETAARI@OO0O00G&EB0 O
Introductory Physics
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Mathematics for physics, law of motion, gravitational force, work and energy,
momentum and collisions, rotation motion, properties of matter, mechanic of fluids, wave
phenomena and chaos, thermodynamics, electricity and magnetism, basic electric circuits,
modern physics
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Biochemistryo
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Chemistry of carbohydrate, lipid, amino acid, protein, and nucleic acid, er@mes
kinetics and catalytic reactions catalyzed by enzymes and coenzymes, hormone and nutrition, O

Structure and organization of genome, the entire process of gene expression, and regulation,
concepts in molecular biology and advanced techniques, Bi@nergetics, metabolism of
carbohydrate, lipid, amino acid, protein, and nucleotide, M@cutar techniques and
bioinformatics, L@o@tory principles and skills in buffer, spectroscopy, carbohydrate test, lipid
test, amino acid test, enzyme kinetics, and DNA and molecular biology techniques including

case study related to health science or science and technology
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Natural Products and Synthesis
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Classification of natural products, correlation of functional groups with reactivity
of natural products, separation and structure determination using spectroscopy, synthetic
methods of some natural compounds and correation of their structure and biological function

with emphasis on problems of current research interests
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Identifation of Inorganic Compounds
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Identification of inorganic compounds using UV-Vis spectroscopy, nuclear

Oy O¢

magnetic resonance spectroscopy, electron spin resonance, infrared spectroscopy, raman

spectroscopy, mass spectrometry and X-ray technique
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Current Topics in Inorganic Chemistry
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New syntheses and techniques in inorganic chemistry including the applications

and the method development for future research
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Group theory, bonding, theory of elementary and heterogeneous reactions,
activated complex theory, and collision theory, gas kinetic, photochemistry, catalysis, and
enzyme reactions, a rigorous presentation of classical thermodynamics, equilibria involving real
gases and real solution, systems involving intensive variable pressure and temperature,
discussion of Schrodinger wave equations, solutions to simple model systems, perturbation and
variation methods
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Current Topics in Physical Chemistry
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Current techniques, instruments and methods in physical chemistry including the

applications and the method development for future research
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Spectroscopic Method for Chemical Analysis
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Principles and application of spectroanalysis chemistry such as ultraviolet-visible
spectroscopy, infrared spectroscopy, raman spectroscopy, nuclear magnetic resonance

spectroscopy, mass spectrometry, electron spin resonance
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Electroanalytical Chemistry
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Advanced theories of electroanalytical chemistry such as potentiometry,
biosensor, conductometry, electrogravimetry, coulometry, polarography, voltammetry and
amperometry including the application in different areas €.(agricultural and environmental
analysis, clinical chemistry, food, industrial and pharmaceutical applicaitions
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Current Top|c in Analytlcat Chemlstry
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Modern and current techniques, instrumentation, and methods in analytical

chemistry including the applications and the method development of future research
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Sample Preparatlon and Separat|on Techniques for Chemical Analy5|s
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Advanced principles and applications of sample pretreatment and separation
techniques prior to chemical analysis using modern digestion techniques €.(Qlltrasound-assisted
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extraction, microwave-assisted extraction and analyte separation from the sample matrices such

as solid phase extraction, solid phase microextraction and supercritical fluid extraction
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Current Topics in Organic Chemistry
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Recent topics in the field of organic chemistry emphasizing in novel procedures

and process, including the applications and the method development of future research
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Identification techniques for polymer, ceramic, metal and alloy such as chemical
analysis, thermal analysis, molecular weight and molecular weight distribution analysis, X-ray

diffraction and electron microscopy
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Waste and Wastewater Management in Industry
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Types and resources of waste in the industry, the chemical analysis for grouping
treatment and disposal, types of wastewater in the industry, appropriate technologies for

wastewater treatment and disposal, environmental and safety quideline
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Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, thermodynamics, chemical kinetics, acid-base,

electrochemistry, nuclear chemistry and environmental chemistry

034/ .60eAT Ar | cel 3&k' O
O General Chemistry

66 KELKONELINT I JOT NKNET NT nOkNLJ
8l EOTl kKl OKNLNKK NK NFOO N ORI INK KK 1T fa &
6JO6KEnNK
O Atomic structures, periodic table and properties of elements, chemical bonding,

stoichiometry, solid, gas, liquid and solution, thermodynamics, chemical kinetics, acid-base,

electrochemistry, organic chemistry and biomolecules
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Chemistry for Health Science
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Chemical stoichiometry, atomic structure, chemical bonding, thermodynamic,
kinetic, nomenclature, preparation and reactions of organic compounds such as alkane, alkene,
alkyne, aromatic compounds, organohalogen, alcohol, phenol, ether, aldehyde, ketone,

amine, carboxylic acids and their derivatives, and biomolecules
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General and Organic Chemistry )
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Chemical stoichiometry, atomic structure, chemical bonding, thermodynamic,
chemical kinetic, nomenclature, preparation and reactions of organic compounds such as
alkane, alkene, alkyne, aromatic compounds, organohalogen, alcohol, phenol, ether, aldehyde,

ketone, amine, carboxylic acids and their derivatives, and biomolecules
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Orgamc Chermstry
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Introduction of organic chemistry, atomic structure of carbon and hybridization,
chemical bonding, shape and properties of organic compounds, classifications and
nomenclature of organic compounds, stereochemistry, kind of organic reaction, intermediates
and mechanism, properties and reactions of hydrocarbon and derivative hydrocarbon such as
alkane, alkene, alkyne, aromatic hydrocarbons, alkyl halides, alcohol, ether, phenol, amine
compounds, and carbonyl family such as aldehyde and ketone, carboxylic acid and its

derivatives
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Quantitative Chemical Analysis
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Introduction of analytical chemistry focused on topics such as apparatuses,
glassware, chemicals, solution preparation, chemical units and statistics for analytical chemistry, @)
Principles of analytical methods including volumetric method, sgravimetric method, and
separation technique by solvent extraction, Pr@iples of instrumental analysis methods such as
ultraviolet-visible spectrophotometry, potentiometry, atomic absorption spectrophotometry, gas

chromatography, and high performance liquid chromatography
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Physmat Chemlstry and Apptlcatlon
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O O O O Concepts of thermodynamics and applications, properties of simple mixtures,

phase diagrams of two and three components systems, electrochemistry, transport properties

such as diffusion, viscosity and thermal conductivity, chemical kinetics and applications,

macromolecule, surface chemistry such as surface tension, colloidal systems and adsorption
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