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English for General Reading and Writing
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Japanese for Communication
AGE212 | mwiduiftentsdeans 3(3-0-6)
Chinese for Communication
AGE213 | mwideeunuiitentsdeans 3(3-0-6)
Vietnamese for Communication
AGE214 mmﬁmmwﬁamiﬁami 3(3-0-6)
Cambodia for Communication
AGE215 mMwmaiien1sieans 3(3-0-6)
Burmese for Communication
AGE216 Mwa1fienisdeans 3(3-0-6)
Lao for Communication
AGE217 Mwendeniiionisieans 3(3-0-6)
Tagalog for Communication
AGE218 mwmmglﬁamiﬁami 3(3-0-6)
Bahasa Melayu for Communication
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ASEAN Studies
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Science and Life Development
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Sport Sciences for Health Development
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Technology and Energy for Life
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SBC101 | wilvhludmsuaditnanuasndsnuniadon 2(2-0-4)
General Chemistry for Biological Chemistry and Alternative Energy

SBC102 | UtRnsieiivhludmiueiidinmuazndanumaden 1(0-3-1)
General Chemistry Laboratory for Biological Chemistry and Alternative
Energy

SBI109 | FTnewhludmiuiaitinnuasndsumaden 2(2-0-4)
General Biology for Biological Chemistry and Alternative Energy

spit10 | YAURNsIIemaludmsualidinniaznasanuniaden 1(0-3-1)
General Biology Laboratory for Biological Chemistry and Alternative
Energy

SPH131 | MAndludmiuadtnanuasndanumaden 2(2-0-4)
General Physics for Biological Chemistry and Alternative Energy

SpH132 | URURnsHEndlUdmsualitininuas ndsnumiaden 1(0-3-1)
General Physics Laboratory for Biological Chemistry and Alternative
Energy

SMAL01 | uPaasd 1 3(3-0-6)
Calculus 1
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SBC103

nanmALlUlagTININAMTULARTININLASNANLIAIEDN
Principles of Biotechnology for Biological Chemistry and Alternative
Energy

3(3-0-6)

SBC104

RN suanmaluladdinmdmiueddin neas ndanunagen
Principles of Biotechnology Laboratory for Biological Chemistry and
Alternative Energy

1(0-3-1)

SBC201

AT UNIIAMTULANTININUALNE N TUNIBE DN
Organic Chemistry for Biological Chemistry and Alternative Energy

3(3-0-6)

SBC202

UURN9ATBUVE S M ULATITINNLALNAI UM GDN
Organic Chemistry Laboratory for Biological Chemistry and Alternative
Energy

1(0-3-1)

SBC203

nanNNIILUBIAUNIIAINTIY
Basic Principles of Engineering

3(3-0-6)

SBC204

N159ANITNIIFINT U
Engineering Management

3(3-0-6)

SBC205

QuUUNAMARSUAENaMansYadlrad mMSuAlITINNLAENEIUNIUGDN
Thermodynamics and Fluid Mechanics for Biological Chemistry and
Alternative Energy

3(3-0-6)

SBC206

FradfdosdunazniseoniuunsnaesEnsuATiTIn N LaT NaY
naaen

Fundamentals of Biostatistics and Experimental Design for Biological
Chemistry and Alternative Energy

2(2-0-4)

SBC207

NANLATILAT AU ULATITINNILA T NA I UN9LE DN
Fundamentals of Analytical Chemistry for Biological Chemistry and
Alternative Energy

3(3-0-6)

SBC208

UAURANSUANLATIILAT IS A MSULALITIN I NLAS WA N UNNEDN
Fundamentals of Analytical Chemistry Laboratory for Biological
Chemistry and Alternative Energy

1(0-3-1)

SBC209

N15Us8enAlEAS9l0TATILINUALTINN
Instrumental Application for Biological Chemistry

2(0-4-2)

SBI111

AYIIMNENAMIUATVININUAE NI UGG ON
Microbiology for Biological Chemistry and Alternative Energy

2(2-0-4)

SBI112

YRN8 InedmSuniiTin niasnaIunIagen
Microbiology Laboratory for Biological Chemistry and Alternative
Energy

1(0-3-1)
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SBI325 | walulagn1svdndnsuLalizinmuasnasunaben 2(2-0-4)
Fermentation Technology for Biological Chemistry and Alternative
Energy

spizzg | UuAnMswmalulagmsdndmsualidinmuasnasauniaden 1(0-3-1)
Fermentation Technology Laboratory for Biological Chemistry and
Alternative Energy

SBC301 | NMIMAALAZNITIANITNYNANU 2(0-4-2)
Production and Management of Energy Crops

SBC302 | AFMNITUNILTUIUNIINITININ 3(3-0-6)
Bioprocess Engineering

SBC303 | msuUszifiunansenun1edanindos 2(2-0-4)
Environmental Impact Assessment

SBC304 | wodluesdann 3(3-0-6)
Biopolymer

SBC305 | N59ANTSEINING U 3(3-0-6)
Energy Business Management

SBC307 | waluladnsanauazn1suenans 2(0-4-2)
Chemical Extraction and Isolation Technology

SBC310 | ndsnunmyuisuuwazn1sulssuunadundsa 3(3-0-6)
Renewable Energy and Biorefinery

SBC311 | AunutAlTININLAS NAIIIUNIALEDN 1(0-3-1)
Seminar in Biological Chemistry and Alternative Energy

sgC319 | Mswanlulediva 3(0-6-3)
Biodiesel Production

SBC320 | LNunIduUN3Y 2(0-4-2)
Organic Farming

scz21 | wealulagdiaen 2(0-4-2)
Green Technology

SBC322 Anulasnnelugniudssnaunis 1(0-3-1)
Safety in the Workplace
Fuadiugrudmiuaitanmuasndnumaden

5BC323 Fundamentals of Biochemistry for Biological Chemistry and Alternative 2(2-0-4)
Energy

SBC324 ﬂgjﬁ’ami%amﬁﬁugmﬁm%’uLﬂ:ﬁ%’am‘wLLaswé’NmmaLﬁaﬂ 1(0-3-1)
Fundamentals of Biochemistry Laboratory for Biological Chemistry and
Alternative Energy
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SBC312 | WAnSaiAdiagInIm 3(3-0-6)
Biological Chemistry Products
SBC313 | walulaB¥maninsidmivgnamnssuaulng uazieiosdieng 3(3-0-6)
Bioproduct Technology for Herbal and Cosmeceutical Industry
sgcz1a | wdvednlauazmsussanaldlugaavngsy 3(3-0-6)
Starch Chemistry and Application in Industry
WANIUNIGLEDN
SBC306 | wasulaseinguazigaaudseiing 3(3-0-6)
Solar Energy and Solar Cell
SBC318 nsuanluloteyuea 3(3-0-6)
Bioethanol Production
nEnTLaAIngay
SBC316 | WAIUWAININIINTAANINITNEAT 3(3-0-6)
Bioenergy from Agricultural Materials
SBC317 | mslduseleniannTanaundeinls s ugaamnIsinuns 3(3-0-6)
Waste Utilization from Agro-Industry

EsuES19UsTAUNT SR YT

SBC308 | NMW8INGUaIMTUANTININIAZ NEIUNILEDN 3(3-0-6)
English for Biological Chemistry and Alternative Energy

SBC309 | msuseiusaznisauauaunnlulssugnamngsy 3(3-0-6)
Quality Assurance and Quality Control in Industry

SBC403 | IATINUITUNIGATTIN LA NAIIUNGLEDN 3(0-9-4)
Senior Project in Biological Chemistry and Alternative Energy
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Preparation for Professional Experience in Biological Chemistry and
Alternative Energy

SBC401 A5YUIUEDIUUTENBUNISUALTINI WAL NAIIUNIEDN 1 6(640)
Work-integrated Learning 1

spcao2 | Msvhaulugnuusznaun1smaaddnnnlarnasIuniuien 2 6(640)
Work-integrated Learning 2
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8.UfURNsManmAlulagd Ui 1

9. uAAARA 1 Ui 1

10. i inendmiuaidinme | i1

11. wniiBuvdddmiuaidinme | U7 2

12. Fadiugrudinduiad | U2

P:l

FINUATNAIUNLEeN

VANgNTINeIFansUndn a1v3YNATTINMLATNEINUNIUEEN WNTINENFEIUAYIIVUATUNS

N 25



upa. 2

e
SUIFIAUSIVIUN ?_]ﬁ agﬁ'ﬂ']inqi
(Professional Module 3391 . Aen1sdau -
LI8Y Usziu
Competencies)
4. YfiRluanAde | msideuas LTI NLaENAI1Y Vi3 | -msaeulaowiu | - Menauwuns
wazmuInszuINmMs | fawn naden Active Learning UfuRnu
wavwanduely | nsgviunmsuay | 2. wSeuAunieuT iz |- M3Feus W - inweg
MANMNTTUNT U | wEnsSoueiad 3.msvhauluaniulseneuns Uia | nsguumsh UfuRnu
waglAdgnw Fanm NUARTININUAZ WA 1Y 1A59974 (Project | (Rubric)
(14 wiwin) Maden 1 Based Learning) - HAU 3D
a.meihauluanudsenaums Yia |- M3Feusiu Fuau
NLARTININUAZ WA 1Y yialuanu - M3lauatay
M9den 2 Usznaun1s(WiL) ofiUTE
5. nwen1sdedns | msdeas Lawilvediiensdeasuayns i1 | -msaeulneiu - M5aOU
waynisimalulad | adelu duAu Active Learning - HAUNTE
ANTAUNA (15 wmhen) 2.wdanguifion1sdeans U 2 Fuau
3. mw1dudiensieans Ui 2 - winsflutu
4.nSInguamSUATTINN Ui 3 Bouy
UAEWANIUNILEDN
5. walulafuasndnuiio?in Ui 1
3.1.5 A195UNETIHAN
3.1.5.1 MadugseivmuInIvIAnwINlY
AGE111 mMenlngianisdeaisuaznsauiu 3(3-0-6)

Thai for Communication and Information Retrieval
o v ) a o A [y o w a ¢ a
mmmﬂﬁgmaﬂmwﬂwHiugmsmumiamaaams nsdulaamnudidgy AT Anu
wazUsziliunuAl ANUdAyvetaITaume Usslanvaamsneinsaisauma nseslonazisn1sauau
ANTAUNA  N1TUNLAUDATAUNANIIYINIT LLazmsmwﬁﬂh@mﬂ'ﬂ@mﬁssm%ﬁim
The importance of Thai Language that is used in communication to analyze, interpret,
evaluate, and understand main ideas, including the importance of information, types of information

resources, equipment and strategies in information retrieval, presentation of academic information,

and realization of moral and ethical values
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AGE112 ns@eunenlneiionisaedans 3(3-0-6)

Thai Writing for Communication

NANNIILULY 'E‘ULL‘UULLaBﬁa’lﬂﬁ’iLﬁdUEJuLﬁaﬂ’li?iami Annsdeuildluiiauszinfu madeu
Tumidi891u5197119 wagn19@suluniigueNIU N1SIENaIRUAINAR N15MEREAY d1UIU N1TPRAIL
N9 RguTETnNsUTEYY HagT1e9unTUTeY

The principles, forms, and styles of writing for communication. Practice in writing for
different purposes in everyday life: government and private forms, use of ideas, wording and idioms

literary styles, précis, meeting notes and minutes

AGE113 asaunAian1sAneAua3 3(3-0-6)

Information for Study Fundamental

ANUNINYLAANUAAYVDITAUMA N1TIANTAUNA NITAUANAITAUNA N1TTIVUTW
LazUsBliumansauna  N1TIATIEALaEdUATIERANTAUWA N15WENENBIaTUTIUNUNTUMNMENANG
wazdasesssulumsldansaume nsdLauaraNTI TN TaumMAMENSEUTIEUNIIVING

Meanings and importance of information literacy, Information retrieval, collection and
evaluation of information, analytic and synthetic information, writing reference and bibliography, ethics in

using information and making academic informational reports

AGE114 mwdanguiiugiu 3(3-0-6)

Fundamental English

winwe Tls ym 81 wanBsunndingy Tnsdudwitaslessadaiugiu delddeanslu
PinUszdniuegwiiusz@nsnm

Fundamental skills in listening, speaking, reading, and writing English with emphasis
on vocabulary and basic structure to achieve a practical command of the English language for

efficient communication in daily life

AGE115 nflmé’aﬂqmﬁaﬂ'ﬁﬁamﬁ 3(3-0-6)

English for Communication

Finwgnsils wazn1awnneSingy tnefnwgadulusiadenssnnie n1sdedud nisuen
FANT NISEIEIANNAINTORAZANNENND NNTEEIMITHATNITTEAINLTIBINEE

Listening and speaking skills in English focus on the language used in greeting
people, buying things, asking for and giving directions, talking about abilities and interest, ordering

meals and asking for helps
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AGE116 Mudaingeienssnunazeunaly 3(3-0-6)

English for General Reading and Writing

WiNweN156U kagnsilgumusingy lnefnwdaduluide wilsdeiiud Usenie aain
Fyanwal lavan LazluunoIumIgg

Reading and Writing skills in English focus on reading and writing through newspapers,

announcements, label, signs, and advertisements as well as forms

AGE211 mwluianisioans 3(3-0-6)
Japanese for Communication

(%
[

Wnwe N15ile A1seenidss wazn1sum MwigUn Tuiugiu n1slsulsslendieg uag
AANT FENBIFIINUE ARzATUELazfENBIAUILUDIAU
Fundamental skills in listening, pronunciation, and speaking in Japanese, writing basic

sentences and vocabularies, Hiragana, Katakana, and Kanji words

AGE212 ANAUNDNTEDET 3(3-0-6)

Chinese for Communication

; ! a a0 v va a =

INWENITN ANIWA N13TU LL@Sﬂ’]iLGUEJuﬂTH’W‘ﬂuﬁqﬁi‘Uﬁ_jLiuLiﬂu Iﬂﬂﬂﬂﬂ’ﬁ@@mﬂﬂﬂﬁ’m

£ [ 6 1 = - L3 1 [ 4 a .«.&J e =2

RandNANERNT Elﬂ@’mLLaSLGUEJuﬂWﬂ‘W‘Vl ‘UiSIEJﬂ\‘]’]EJ i ﬁﬂu‘lﬁﬁﬂl’]ﬂqﬂ3&431’119'V\]ULUE]WI‘U LL@%Nﬂﬁumuﬂu
aa o
PINUTL1IUY

Fundamental skills in listening, speaking, reading and writing in Chinese; practice
pronunciation by using phonetic symbols, practice reading and writing basic vocabulary and

sentences by using basic gsrammar and practice daily life conversation

AGE213 AMe3eaunsLiensaeas 3(3-0-6)

Vietnamese for Communication

vinwe Msils Mayn M3eu uazmaieunwidenumdviuizuseu laginnseenides
auvdndmaans Aneunasidousdne Ussleadne q aundnhiensainedeauandesdu wayiln
aunnludinuszaniu

Fundamental skills in listening, speaking, reading and writing in Vietnamese, practice
pronunciation by using phonetic symbols, practice reading and writing basic vocabulary and sentences by

using basic grammar and practice daily life conversation
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AGE214 mmﬁuwﬁmﬁamiﬁams 3(3-0-6)
Cambodia for Communication

Y]

WNweN15ila A15NA N1581U waznTlgun I iundmsugisuiseu lnginniseanides

Y

1%
L3 v A

muvandnaans dngrunarilsudrdny Useleadng 9 aruvdnhieinsalawduneniesdiu wagin
aunnludinlszaniu

Fundamental skills in listening, speaking, reading and writing in Cambodia, practice
pronunciation by using phonetic symbols, practice reading and writing basic vocabulary and

sentences by using basic grammar and practice daily life conversation

AGE215 AMNUNINTHDET 3(3-0-6)

Burmese for Communication

Winwe N15ils M3 113810 waznsReunnedmnTugisus ey laglnniseanide iy

v v & =% | a o o (3 1 % L4 1 dy ke =2

nandnaans Nnerunazlauadnn Uszleadne q sundnhieinsalnrwindindessu waginaunuilu
PinUsed1iu

Fundamental skills in listening, speaking, reading and writing in Burmese, practice
pronunciation by using phonetic symbols, practice reading and writing basic vocabulary and

sentences by using basic grammar and practice daily life conversation

AGE216 aMeaiiensiess 3(3-0-6)

Lao for Communication

vinwe ils N3wa M38u uaznTdeunmIadmiudisuseu Inglinnnsesnid sy
nananAdns netulazidouadny Useloadte 9 aunanliennsaine annd e waslnaunuly
PinUszd1iu

Fundamental skills in listening, speaking, reading and writing in Lao, practice
pronunciation by using phonetic symbols, practice reading and writing basic vocabulary and

sentences by using basic grammar and practice daily life conversation

AGE217 AMemn1deniienisaasns 3(3-0-6)

Tagalog for Communication

vinwe nsla n1sne M3eu wazmsdeunwimnidendmiudisuseu Ineflinnisesnides
aundndmenans Ansusazifeusdny Uszloadie 4 aumdnheinsalawandenidecdu wasin

aunuludiInusyaiu
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Fundamental skills in listening, speaking, reading and writing in Tagalog, practice
pronunciation by using phonetic symbols, practice reading and writing basic vocabulary and

sentences by using basic gsrammar and practice daily life conversation

AGE218 mmumglﬁamiﬁams 3(3-0-6)

Bahasa Melayu for Communication

vinwg n13ils MIyn MIs warmsilsumwagdniugisuou Tagiinnisesnideania
nandvenans Aneulazllaumdng Usglondie 9 mmﬁﬂhmmaimwmmqLﬁ”aqgfu wazHnaunuily
PinUszdniu

Fundamental skills in listening, speaking, reading and writing in Bahasa Melayu,
practice pronunciation by using phonetic symbols, practice reading and writing basic vocabulary and

sentences by using basic grammar and practice daily life conversation

AGE121 ANUIIIVDIYIN 3(3-0-6)

Meaning of life

A58 d 1A LYITTN AINYINUIY HAIUINITUALAMNAININAASITULUITIN
NM3NBIANNISRITIRAUME nAawILar U Ieneg MsPndnsiviiietvdnaawar Uy dy
wumdlumsimunindieliaeandosiuanmdsaumuanudusiaidinlugduiguuazduiinmedis
febu

Substance of the facts of life, meanings, goals, development, and the moral value of
life, ethics. Seeing the truth of life according to Dharma principles and philosophy with analysis.

Being guidelines to develop the life which are accordance with the real social conditions and lead

to the facts of life and sustainable peace

AGE122 HUNITLNNVRIUIN 3(3-0-6)

Aesthetic Appreciation

N159UNTBUANAITUAIEATN ALY AUNUIEYDIGUNTEAENSLAIAIUANTY
gunsemaniidamginssulaeduny anuddguenissuiiuanuduuivesmanininisiiu mans
mansleBy wazmansmsiunisiedeuln girudad Aavzauss wazAavzmsuans maoudide
AAT sEAUNISIIEN Audues way ddndanueiuds elildundesraunisalvesanugudenig
FUNILNN

Classification of the arts, understanding meanings of the aesthetic in both conceptual

and behavioral perspectives. Understanding meaning and composition of art in the three aspects:
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of visual art, music and performance, via aesthetic foundations leading to an appreciation and

recognition of the value of artistic beauty and the adaptation of art in daily life

AGE123 ININYINUNITAAIUIAY 3(3-0-6)
Psychology and Self Development
AT ULN0IAINYT UANAITLATLUIAANIITIAINGT 115U ATLUIUNTNIAING LN
Uszgndlflumsiaunpu msasayweduiudiiienisvinu msegsmfuegiinummnuasianuay
History of Psychology concepts, principles and psychological perspectives, an application
of psychological process to self development, human relationship formation to work, the social well-

being and happiness

AGE231 winn1sallandagiu 3(3-0-6)
Contemporary World Affairs

[

LwIAARgItuANNFIRUSTEnIIUTEImA dnuazvadinusenItlseme duansidAgylumanisallan

93ANITIENIIUsSTINA WU @l sz1wf 0sdn1snsAlan Ussyeuondeu 1udu yulsulanuaznszud
TomAtan msdaszidoulanlyel naenauwnamsaifidrdguasnisudsuulamesdsailanluiagiu s
nsususiluaaunisallaniaeuudasiu o

The concepts on International Relationship, Nature of International Society, Actors of
Contemporary World Affairs, International Organizations Ex. The United Nations WTO ASEAN, World
Capitalism and Globalization, New World Order, the course is emphasized to enable students to

adjust themselves according to changing the world situation change

AGE232 Fniny 3(3-0-6)

Thai Living

wAnssuareudiusvemyudfiegTwAududnn Tassaanmsivdsuudasuas
Fwunsvesdian nalnn1svihuuasANduTLSI093UUNEBINTUNATES NAWLNY LATHTNANAY
TUUTTI Qﬁﬂmﬁgwﬁaﬂﬁu svavsnaanseUsanalunsUnaunay AEC Anwdnderulnglutagiu

d1Agy

=

Behaviors and human relationships in society, the structures of social change and
evolution, political mechanisms and the relationships of government systems, laws, economics,
culture and local wisdom as well as influences from other countries entering the AEC.

Acknowledgement of important current problems in Thai society
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AGE233 uyudiudaandou 3(3-0-6)

Human and Environment
ANAmANY ATIERYvesAIndeY Atndennienienm Awindeuvnsday Bviravesduindeydiise
M3sTinvesyed Mswasuuwasanimnden uaznsinnsanadeuuuudiiu Taouuanminaden
Tulszinelne

Meaning, importance and classification of environments, physical environments
(nature made landscape), social environment (man made landscape), Influence of environments on
mode living of human, the change of environments and sustainable managements of environments

emphasizing on Thailand

AGE234 u19UznIfnen 3(3-0-6)

Bangpakong Studies

annnnegiimans UseTaemans ieisugia anndeny ﬁ’jﬂuaaml@zﬁwﬁ’u WUINENTS
smunazudlatyiluiuiignhusens Tnehufnumisandans lusuglamans Auwnden 3
dAu 0TI Qﬁﬂﬁgﬁgﬂﬁaaﬁu L‘ﬁ'aa'aLa‘%umia%ﬁaé'mé'ﬂwai%wmu
&jmfwwﬂzmLLazmiU%’Uéfﬂﬁaamé’aqﬁ’ummLﬂﬁauLLUaamaqé’mumL%u

Geographical, economical, and social condition in the past and at the present time.
Directions to develop and solve the problems in Bangpakong Watershed by focusing on
Chachoengsao province in terms of the geography, environment, social-way, life-way, local wisdom
and the way of life to promote creating the identity of Bangpakong Watershed community and

adapting to comply with changes of ASEAN community

AGE235 LATEFNANBLNEY 3(3-0-6)

Sufficiency Economy

ALY AR TIAUINITVDITTULLATEERDlAN FTRUINTUeTsUUATYgRalve Wa
wswghaneisdlulssmelng mafvuauleusuagnisanuegsildmsmmnamadu lunsiuiedeu
\wswgnaludneufun nsussynaldasugianediisaiuseiu fe 4 nsdnasegialulssandldludinUsydniu
LAy TN TWANTesduee ey

Meanings, significance, and evolution of world economic systems and Thai economic
systems, as well as development of sufficiency economy in Thailand. Also, it is highlighted to study
the stipulation and planning of policies participated by both public and private sections as to
stimulate economics to practice, the application of sufficiency economy principle in levels for

everyday life, work and sustainable local development
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AGE236 U FuAne 3(3-0-6)

ASEAN Studies

LLmﬁmLﬁmﬁ’umméauﬁaizwjmﬂsxmmﬁy’amqmwgﬁa deeu Nsle WawIN15YeIns
FRNFUVRIWTEPANDUTEY  Levane ey NHUATENTeY  wazANutakds N1sTIudlenaznisuustuiu
Uspimauanngy anun1saliiaziuilduvesusenauendeu naeniun1susuimvesUsamelngluniiondeu

Concepts of International Relationship in Economic Social and Politics. Development
of ASEAN integration. Sector of ASEAN Cooperation. ASEAN charter and Conflict. Cooperation and
competition among other country outside bloc. Situation and trends of ASEAN Community. Thailand

roles in ASEAN stage

AGE237 nguangTugInusedniu 3(3-0-6)

Law in Daily life

MﬁﬂmiLﬁ@ﬂﬁHLﬁﬂ?ﬁU%ﬁﬁiimuw} aNNSINAMUEINUUTZUIANYUNIEDIYT UANNHUNNY
usuazINdYd WU yana aziiln nindau aseuata usan uazngranedu q Mnerdedlutinuszdtu

Basic principles of Constitutional Law, application of Penal Law, principles of Civil and
Commercial Law such as Persons, Wrongful Acts, Property, Family, Succession and other laws

related to daily life

AGE141 ANAANERSLATENR IUIINUTZINIY 3(3-0-6)

Mathematics and Statistics for Daily Life

maufdymilnglipdamaniuavadi nieneidoyadoy  avuunamadu sl
m@mauazmaéf@ﬁﬂﬁ] Svuamsdady aende LLazmiUizqﬂﬁﬁuwNﬁﬁﬁﬁ]LLaz%amiJisﬁﬁu

Problem solving by using mathematics and statistics, preliminary data analysis,
probability, reasoning and decision making, linear programming, interests and applications in

business and daily life

AGE142 IngAanIHAUITIN 3(3-0-6)

Science and Life Development
ANUAAYVRIN TR ILAZANUATIMTNINANAINEIMERS LA NTTUINITHANNIANUTNMINGIMENT
fnsAnwauad AaTen wagldnsdifinw nsundymlagIBnsmeineimans LuIRANIMUEUATN 87
AHuTAnUsI T Maduasestiuilan omnsuaslnruins msduaiuaunmng quawdn wazeusions

WIYRUG lnenseninfanud 1Ay wasnanIesnuveIAIUN1INLINIINgIAIansNINasouywe

aninnaey d9ad N1sillesuasTnusssy
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Importance in development and science progress such as seeking the process of
scientific knowledge, analysis and case study and resolving by using scientific strategy, the aspect in
health, drug in everyday life, consumer protection, food and nutrition, promoting health, mental
and reproductive health, recognition of the importance and effect of scientific progress that affect

with human, environment, society, politics and culture

AGE241 IngrmaninnsiitaRmugunw 3(2-2-5)
Sport Sciences for Health Development
m’miﬁugmtﬁaaﬁ’uimmmam%msﬁmLLazmiaaﬂﬁwé’ama NEINAAIENS @35INEINIS
aaﬂﬁ’lﬁﬂmﬂ%uﬁugm NMSNITUNADNAINTINART AUTTONINNNNY NITNAFBUANIIONINNNNIY NS
LESUASINENTTNNIMVNTE . TABUINISTAUNISANT N1SUFUNETUIANISUIARUNIAR wazdsmve1n1sim
Basic knowledge about sports and exercise science, human anatomy, basic of sports
and exercise physiology, selecting sports activities, physical fitness, physical fitness testing, physical

fitness training, sports nutrition, first aid for sports injury and Sports psychology

AGE143 anudiugrumsdumaluladansaumna 3(2-2-5)

Information Technology Fundamental

walulagansauna walulagaeuiunes waluladsriauad waluladganduls n1s
Uizmawaua%gm%uﬁ mMsdeansuavniotneneuinmnes ietnedumesiin sruvaITaUWA ﬂﬂugﬁa
J5UUURURNT Bumeside TUsunsuuszutanad TUsunsuibiaus waglusunsunsnayinnig

Information Technology, Computer Technology, Hardware Technology, Software
Technology, Data Processing and Database, Communications and Computer Networks, Internet,
Information System. Practice Operating System, Internet, Word Processing software, Presentation

software and Spreadsheet software

AGE242 Vinwzaurneludinuszdniu 3(2-2-5)

Craftsman Work in Daily Life

nstheansuarfatl aaoarsUszaunisallunisiiautng viednuaidadns ndnam
Uaentlunsufoirnunslaeifordestunsldiedosdetns faquazaunsal msguathsssnu mafauas
douusnAsvonniosliiig q Wy sugudng cuuszur sulwihdidnnsetind sl ed syu Tu

INUTLITULRLLLUNTATI9DIAAINUS AIYAULD ANSAIAULDY N1SUBIANTULIA NITWEIINN

Y

'
o

ANUTegnwsiaLlias aunTatinuuasTinueluUsvendldegegndeuasdady
To apply sciences, arts, and craftsman working experiences or craftsman skills, work-

safety regulations which are related to equipments usage, materials and instruments,
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maintenances, modifying and repairing appliances such as bathroom appliances, water supply,
electricity, electronics, carpentry, painting and plastering in daily life that focuses on self-
construction knowledge, independent and life-long learning, and to implement knowledge and

skills correctly and sustainably

AGE243 walulaBuaznasnuia?in 3(3-0-6)

Technology and Energy for life

Fnensuazmaluladasielyel Mnadensenufudinlulegtu JUnuvemany wasu
T wdrunaunu wasulutinuszdniu wunldunsimuimeluladuazndsnu Tueuan nansenuvey
mswaumaluladuasndinuse®in Seuuardainday

Impact of modern science and technology to daily life, form of energy electrical
power, renewable energy in daily life, trend of development for technology and energy in the

future, impact of the development of technology and energy to life, social, and environment

- |
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ANBSUNYSIYIBINUINIB AN

SBC101 il ludmduadidannuazndenuniaden 2(2-0-4)

General Chemistry for Biological Chemistry and Alternative

Energy

FwriidesSeusndeu : 1l

Prerequiste : none

wnfugumaad delassadsesaen ssuuiizeadin Wuswiall Usinaansdustus Uit
el audRunia veanad wazvella a1sazaiy qmwwamam‘ﬁmﬁuLLamaumam%mﬁ aunalAll NSALAL
wa LTl eildaneden ndanuanuiiseadivneg ifedes

Fundamantals of chemistry including atomic structure, periodic table, chemical
bonding, chemical equation, properties of gases, liquids, and solids, solutions, basic of
thermodynamics and chemical kinetics, chemical equilibrium, acid and base, electrochemistry,

eviromental chemistry, energy from various chemical reactions

SBC102 UftAnsaiiialudmiuiadidanmuasndenumadan 1(0-3-1)
General Chemistry Laboratory for Biological Chemistry and Alternative
Energy
Fwriidesdeusndou : 1l
Prerequiste : none
UftRnmsiiiedestuidoniviadviludmsuniidinmuazndsnumaden
Practical experiments related to General Chemistry for Biological Chemistry and

Alternative Energy

SBI109 Fneraludmduaiidanmuuasndsumaden 2(2-0-4)
General Biology for Biological Chemistry and Alternative Energy
FuriideeSeusnnou : laid
Prerequiste : none
ansUszneueilluded®in wad aide NsauRug NMsRSLAulavaLYad SeUUIeT vas
AeliTin Msduundedidin woAngsu Aauins Wugmans dneine
Chemical foundations of organisms, cell, tissue, reproduction, cell growth,

organizational system, cell divisions and cell cycles, cell behaviour, evalution, genetic, ecosystem
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SBI110 UfTAN532Anemaludmiueiidannuaswdsaumaiden 1(0-3-1)
General Biology Laboratory for Biological Chemistry and Alternative
Energy
FwriidesSeuandeu : 1l
Prerequiste : none
UfTRnsiistesiudonindinewhludmsuedinmmuasndanumaden
Practical experiments related to General Biology for Biological Chemistry and

Alternative Energy

SPH131 Handinludmsualidnnmuasndsnumaden 2(2-0-4)
General Physics for Biological Chemistry and Alternative Energy
JwriidesSeusndou : 1l
Prerequiste : none
nouiarnsUszgndvesusikaznsiadoud n1seydndlumufilasndsnu nsedeud

WUUdU FEUVBUNIA mim?{auﬁ%ﬁmquéﬁuﬂ%ﬂ naransvedlng nquidunusnmiiey AmuFauLazne s

Lulaundingd dunsiseliunag ndanumaden wazn1sussyndlddmsueidinin
Theories and applications of force and motion, conservation of momentum and

energy, oscillation, system of particles, motion of rigid body, fluid mechanics, theory of special

relativity, heat and thermodynamics, gravitational interaction, alternative energy, applications for

biological chemistry

SPH132 UM siEndmlusmiuaidnmuazndsaumaian 1(0-3-1)
General Physics Laboratory for Biological Chemistry and
Alternative Energy
FuriideFeunnrou : ludl
Prerequiste : none
UfTRnmsiiiedestuidoninidndmludmiuaifanmuasndinunaden
Practical experiments related to General Physics for Biological Chemistry and
Alternative Energy
SMA101 uAaRaE 1 3(3-0-6)
Calculus 1
JuriidesiFeunnnou : AGE141 adinaniuasadnludinuszniu

Prerequiste : AGE141 Mathematics and Statistics for Daily Life
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dlauazausieiiesvesilandu ayiusvesilaiduiivadin uaziladduedde oyiuslag
U381y waznsuszendeyiusuInus
Limits and continuity of a function, derivatives of algebraic functions and

transcendental functions, implicit differentiation, applications of differential and integral

SBC103 nanmAlUlagy 1N IWAINSULATITININLAZNAIIUNIGLEDN 3(3-0-6)
Principles of Biotechnology for Biological Chemistry and
Alternative Energy
FwdideaFeunnnou ; Tl
Prerequiste : none

(%

AUNUNY NANNTT kazAUTHugwnanaluladdinin madananalulagdinin
wialuladanmmieauiy waluladdaniunisaudnd waluladyininnisniunisems walulagdnimn
madundany meluladFrnmmadiudanedey waluladnmnisunmd ngranearmnaondemaianm

The definition, principle and basic concept of biotechnology, techniques for
biotechnology, plant biotechnology, animal biotechnology, food biotechnology, energy

biotechnology, environmental biotechnology, medical biotechnology, biosafety law

SBC104 Ufuanmsuanmalulagdinndmsuiaiidaninuasnasnuniagen  1(0-3-1)
Principles of Biotechnology Laboratory for Biological Chemistry and
Alternative Energy
FwiidosSeuandou : laidl
Prerequiste : none
UftRnmsiiiedestuidonivmdnmelulaitrinmdmiuaifanmuasndanuy

RNGRR
Practical experiments related to Principles of Biotechnology for Biological Chemistry

and Alternative Energy

N ¢ o s =

SBC201 LANIDUNITAINIULAR TN INLAZWAIITUNGLEDN 3(3-0-6)
Organic Chemistry for Biological Chemistry and Alternative Energy
FurdideeSeusnau : SBC101 wiivialudmduaiidanmuuasndsaumaden
Prerequiste : SBC101 General Chemistry for Biological Chemistry and Alternative
Energy
arwiidoswiuAafundidunis lavslawduresmiveu sustluasusznoudunid n1s

= = a = ¢ a AN a aaa aa a6 wa
LIFUNYRANTUIENDUBUNTE ﬂL@@ﬁI@LﬂﬂJ %u@LLagﬂalﬂsUa\‘iﬂaﬂﬁﬁﬂLﬂllau‘ﬂﬁﬂ AUUANNNIENTNVDIE1TUTENDU
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PTBu3d  mawTeunarufAtewesansuseneulalasmiveu ansuszneunelsuufn a1sUsenoudun3sn
nyilandunne 1w weafauslad ueanesed Bwes ueadlen Alau nsaAsusndinuazeyius @157
Tuanannag wu estulawnsm L WUsiu

Fundamentals of organic chemistry, hybridization of carbon, chemical bonding in
organic chemistry, nomenclature, stereochemistry, types and mechanisms of organic reactions,
physical properties of organic compounds, preparation and reaction of hydrocarbon and aromatic
compounds, organic compounds containing various functional groups such as alkyl halide, alcohol,

ether, aldehyde, ketone, carboxylic and their derivatives variety of biochemical such as

carbohydrates, lipids, proteins

=l

SBC202 UfUuRn1sAtiBunIddmSuAdidan nuLasna s IunIaLGen 1(0-3-1)
Organic Chemistry Laboratory for Biological Chemistry and Alternative
Energy
JwriidesSeusndou : laidl
Prerequiste : none
UfThnmsiisesiuformiviaiduniddmiuadfnmuasndsnumaden
Practical experiments related to organic chemistry for Biological Chemistry and

Alternative Energy

SBC203 wdnmadasfumeianssu 3(3-0-6)

Basic Principles of Engineering

Fuideaaumnou : laifl

Prerequisite : none

Auagying n15uUamiig TULATNAINU JULUUYRINANU JUARINAATITIASHENY
ninmsdestuietunsiemnataznisthemanuioy wheufiiinsmdmnssudmiunssuiunis
lugpamnssy wazndnnIsiugIuTe e URTRNS

Dimensions and units, unit conversions, work and energy, forms of energy, material
and energy balances, basic principles of mass and heat transfer, unit operations in industrial

processes and basic principles of unit operations

SBC204 A153ANIINIGIAINTTY 3(3-0-6)
Engineering Management
A nfeesEuNInou ; 1l

Prerequisite : none

VANgNTINeIFansUndn a1v3YNATTINMLATNEINUNIUEEN WNTINENFEIUAYIIVUATUNS wi 39



upa. 2

waNNTIANTT NI N13EANsTATINTg N3TReeAnTg szuuMmsAndedoans nquane
BINIU mmﬂaamﬁ&uﬁaaé’u A1SNEINTAILUIUNITHER Lﬁi@iﬁ?ﬂ@%ﬁﬁ?ﬂiiuLﬁaﬂﬁu N1TUINIA UA
AmaTeszUL Madaanmndeulienadesiunisdiiiunudugamnssy

Principles of management, planning, project management, organizing, commmunication
systems, labor law, safety, forecasting for production, introduction to engineering economy, total

quality management, environmental management for industrial operating

SBC205 gauvnaransuasnamansvaslunadiniuaiidanin 3(3-0-6)

WATWAIIUNIGLEDN

Thermodynamics and Fluid Mechanics for Biological Chemistry and

Alternative Energy

JwiidesSeuunnou : laid

Prerequisite : none

R LLaWé’ﬂmiﬁugmmaaqmw‘wamam% ﬂ{]%ﬁwﬁjwmqiwwamam% nsiunauld uag
nsrunaulile ﬂmauﬁamﬂqmﬁwamam%suaﬂmw%qw‘ﬁg IHGEREHEE ﬂg%ﬁaawmqmwwamam% Loulnsy
Aruditugtunsnamanivadiva auaudh uazdeuewesivia vadlvaain wlinvesnisinavesesiva
aunslusnfukazndse msmemauieudedy

Thermodynamics definitions and concepts, first law of thermodynamics, reversibility
and irreversibility, thermodynamic properties of pure substances, ideal gas, second law of
thermodynamics, entropy, basic concepts in fluid mechanics, properties and definition of fluid, fluid

statics, types of flows, momentum and energy equations, fundamentals of heat transfer

SBC206 Fradnilosiunaznsesnuuunsnnassdmviuaiidanm 2(2-0-4)

HATWANIUNINEDN

Fundamentals of Biostatistics and Experimental Design for

Biological Chemistry and Alternative Energy

FuriideeSeusnnou : laid

Prerequiste : none

wdnadm ey shsduuazanutandy nshesziauLUsUsiu Msnseaeunns
N3LAYUUVAN NITNARBUANUAFIY NITHINKIIANATAVDIAIBYI N15AADDELUNGIHUATILATaNTUTUS
unse mslisensmeadluniddonediine sainsldiniesdionsesnuuunismaasdagliiuionis
POUAUDINNTIADA

The basic knowledge of statistics, proportion and probability, elementary analysis of

variance, testing for randomness, test of hypotheses, sampling distribution, linear regression and
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correlation, statistical techniques used in biological researches including with response surface

methodology techniques for biostatistics

SBC207 RANLATIILATIZHAINSULARTININLAZNA IS IUIMSLEBN 3(3-0-6)

Fundamentals of Analytical Chemistry for Biological Chemistry and

Alternative Energy

JurdidesiFeunnneu : SBC101 ndnaludmduaidanmuasndsumaden

Prerequiste : SBC101 General Chemistry for Biological Chemistry and Alternative

Energy

unnieatuaiifinszid ndnnisiesedludaliuna nsdiuanusuaduiug nns
WATIENUeLABEDR Nuuazn1sUTEnANITIATIEMAUTIINYREN TR InTeilaeUTu1ng N3
s indlWihitugiu augaiad

Introduction of analytical chemistry, quantitative analysis, stoichiometry, statistic data
analysis, theoretical and applied stoichiometry of quantitative analytical of biomass, volumetric-

based quantitative analysis, titration, basic electrochemistry, chemical equilibrium

SBC208 UfuRn1snaniedidiassidmiuaiidaninuaznasiuniagen  1(0-3-1)
Fundamentals of Analytical Chemistry Laboratory for Biological
Chemistry and Alternative Energy
JwiidesSeuuniou : laidl
Prerequiste : none
UfgRnmsiiiedestuideninmdniaifinneidmsueitinmuasndsnumaien
Practical experiments related to Fundamentals of Analytical Chemistry for Biological

Chemistry and Alternative Energy

SBI111 98%2INYEMTULATIYINNUATNEIIUNILEDN 2(2-0-4)
Microbiology for Biological Chemistry and Alternative Energy

AYINADUSUNNDY : SBI109 F2INeMNUFMSULATIVININHAZT AU
M9LaBN
Prerequiste : SBI109 General Biology for Biological Chemistry and

Alternative Energy

a o w (% v (% A

ANNINUFIUVDIRATVING QAUNTINTANUAAYNAFMNTTUNG WU aNNITARLGEN

v 9

warnsnusnuaneiusidunigluseivanamnssy MsusuuRmeiugaiunse susuuvensyuIunamin

9 Y

Tugmaminssusng q Nl9aaunsd naenaumsidaindeuazimalulagnlylulsanugpamngsy
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The basic knowledge of microbiology, the importance of energy industrial
microorganism, screening and cultural preservation of industrial microorganism, microbial strain
improvement, types of microbial fermentation in industry including with industrial wastewater

treatment and technology

SBI112 U UAN398Inendmiualidanmnasnasunaaen 1(0-3-1)
Microbiology Laboratory for Biological Chemistry and Alternative
Energy
JwriidesSeusndou : laidl
Prerequiste : none
UftRnsiiAedestuidoningatriendmiueitinmuasndsnumadon
Practical experiments related to Microbiology for Biological Chemistry and Alternative

Energy

SBC209 nmsuszgndldieTasiiatiaszimeiuaiidann 2(0-4-2)

Instrumental Application for Biological Chemistry

JwiidesSeuunfau : SBC207wdniafilinnzidmiuiaiidanmuazwdanuniaden

Prerequiste : SBC207 Fundamentals of Analytical Chemistry for Biological

Chemistry and Alternative Energy

MﬁﬂﬂﬂiLLazLmeqmiUisqﬂﬁmﬁLm’lzﬁmﬂmémﬁa NTIATIZARIDEIANE fiAedes
funszuruns wandnet nanaseldaingmainnssunaaiinmiiAeades saudants Ufoanisnisld
weaflomeiuaiiianniidenadesfuifonnsinseinslidndesdiontsmuaiidann wazinsdams
SounsaeuuIsiTeluanuUsznounIs

Principle and application methods in instrumental analysis, component analysis of
sample relevant to procedures, products, and byproducts from biochemical industry and its related
industry along with practical experiments relevant to the topics and studying some of above topics

at establishment

SBC301 NIINAALAZNITIANITNYWAIIU 2(0-4-2)
Production and Management of Energy Crops

a Ay o ' 1
desEuNnay ; il
Prerequisite : none
Anwifngn nasiendsuiwaigay 3wn1sednwaslynilunisudningdu n1sinn1sndn iy

wasuleaiduiiviiluingivdmiueniuea uazlulofia laud dos dud1ends Unduihiiu aye uay
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firvsiodululssmalng sauiimsufifnisfiaenndosiuiden wasdimsdanssunisaouusiatoly
donuusenaunis

Study of potiential energy crops, process and problems occurring from raw materials,
energy crop management especially raw materials for ethanol and biodiesel such as sugar can,
cassava, palm oil, purging nut, and other important economic crops in Thailand along with practical

experiments relevant to the topics and studying some of above topics at establishment

SBC302 AAINTTUNTZTUIUNITNIININ 3(3-0-6)
Bioprocess Engineering
a ay = 1 1
v9feassuNIney ; 1l
Prerequisite : none
UnAeINUIMNIIUNTZUIUNITN TN U uazdnsInsiinu)isen aaunaemans
a a6 & o a [ 6 1 o Y a [ € a Q‘
VDIAUNTY tou el ufNIN Uiﬁﬂgﬂﬂimaﬂaiau miLLEJﬂLLawﬂwmammsmUiqwﬁ
Introduction of bioprocess engineering, reactions and reaction rates, kinetics of

microorganisms, enzymes, reactors, transport phenomena, separation and purification

SBC303 mMsUszifiukansenumeieuindou 2(2-0-4)

Environmental Impact Assessment

FwriidesSeusnneu : laidl

Prerequisite : none

ANUVINETRINANSENUAWINGaY ndnnslunsussfiunanseny 33nsussiunanssnu
Aunden nMeINTAuIndeNnIIMenIw NN Insasndeunsiiniw aurinslivsslovive sy
LLaz@mmﬁianmW%‘im WnsUoeiulazanNanIEnyu N1SRANINATIEDU ﬂgwma?unﬂﬁamﬁugm

Definitions of environmental impact, concepts of impact assessment, methodology
of environmental impact assessment, physical resources, ecological resources, human use values

and quality of life values, prevention and mitigation measures, monitoring plan, basic environmental

law

SBC304 WaALBSIININ 3(3-0-6)
Biopolymer
JuriidesiFeunnnou : SBC201 indduniddmiuaiidanmuasndsnumaden
Prerequisite : SBC201 Organic Chemistry for Biological Chemistry and Alternative
Energy
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Waurnrsveunaluladnodiuesdinin lassade wind audiniaadvaznienin
NFTUIUNMITHEN N1TFUATIER N1sfigllendnuaiuazn1sldusylovivamedmesdinin laun wodugan
136 (gu ladu lalnou wie waglaauazeuiiugveawaglas) nofleamosenesssuyIf LIFUsITUYIA LAz
WoRLSTIN DY 9

Evalution of biopolymer technology, structure, function, physical and chemical
properties, processing, synthesis, characterization, methods and applications of naturally-occurring
polymers, including polysaccharides (e.g. chitin, chitosan, starch, cellulose and cellulose derivatives),

polyester, natural rubber, natural resins and other bio-polymers

SBC305 N13AANTTIININGIUY 3(3-0-6)

Energy Business Management

JviidesSeuunrou : L

Prerequisite : none

ULHUIYUATNITINUHUTINING U NANTENUADAIINGDNANNTSHARKAZNS IHNE Y
MeTgiaudesInslindany wudiassmsldndsnu misyinundsau vdniasugaaniiionns
Tndsamudesdu 1wy nstmuesia msterendnuuazanuiiuasundany qmmiﬁmamﬁya A"
dousen naziiule msliesziilassmsmeyadiilagiu yaduiisumiised Sasmanauun 9adumu
LAZIEELLIAIAUNY ST NaUsEleTUsBIUAIYL AANANENIY WaslinsInnIsseunsaeuUteluanu
Usgnaunis

Energy management policies and planning, environmental impacts due to energy
production and consumption, analysis for energy consumption, energy model, energy conservation,
economic principles of energy consumption, energy price determination, energy trading and
security, interest rate calculations depreciation expenses, inflation, present value analysis for
project, annual worth analysis, return rate, break-even point, payback period, benefit cost ratio,

energy market and studying some of above topics at establishment

SBI325 wialulagnsuind1usulalidannwasnasumaasn 2(2-0-4)
Fermentation Technology for Biological Chemistry and Alternative Energy
JuniidiesSeunnneu : SBIt11 9adainendmiuedidanmuazndenunaden
Prerequiste : SBI111 Microbiology for Biological Chemistry and

Alternative Energy

1%

aa 3 v = A a a6 I 1 a dy dy a a
IBNTLALVUADUNTITIAALABNLYDIAUNIYITALUAAINN € ﬂ’ﬁLﬁiEJiJ’e)TVi’]ﬁLﬁEJﬂL%@ﬂqﬁu%ﬁiﬂu
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The method and process of microbial screening from various source, media
preparation for microbial industry, bioreactor design, process and kinetics of fermentation,

harvesting and purification of cell and products, basic biomass technology

SBI326 Ufuiniswalulagnisvdndmiueidainmiazsndsnumadesn 1(0-3-1)
Fermentation Technology Laboratory for Biological Chemistry and
Alternative Energy
JwriidesSeusndou : Ll
Prerequiste : none
UfTRnsiistesiuiorivmalilainmindmiuaifanmuazndsnumaden
Practical experiments related to Fermentation Technology for Biological Chemistry

and Alternative Energy

SBC306 WAIULEIRIRgLaZIgAA LA NG 3(3-0-6)

Solar Energy and Solar Cell

a d' 1% =l 1 =]

AVINABDNLIYUNINDY © 1&]&1

Prerequisite : none

v a a 4 [ d‘d 1 T a a 4 [ a 6 6

NTUHFIEVD9IR 901910 E VAVNUNSRDNTITUNTIFVDIAIDTIRE WHITULEIDIMIREULaZgUNTE

miﬁhEJL‘VlLLazﬂ’ﬁq&yl,ﬁﬂﬂi}’m%j@iﬂuum%Uﬂ%ﬁm%@uﬁ]’mﬂ%ﬂ@ﬂﬁﬂg NaNNSYNUYDUTAALEIYnE BTAUBS
13 a 1 a a s a 4 a 3 a

LARLEID1INY UTTENTNINUDILTARLEIDNAE ﬂ’liﬂiz&gﬂ@ﬂ‘ﬁﬂiﬂmiwaﬁlﬂizuﬁ‘lwm’]ﬁ]’]ms{jaaLLﬂQE)WlG]Eﬂu
Useidalneuagsnalssina

Solar radiation, factors affecting the solar radiation, solar plate collectors, heat
transfers and heat losses in solar heating system, working principle of solar cell, types of solar cell,

solar cell efficiency, applications of solar-powered electricity in Thailand and other countries

SBC307 wialulagnsanakAZNITHENEIT 2(0-4-2)
Chemical Extraction and Isolation Technology
a ay a 1 aa o ¢ o o ao o =
AVINNDWIBUNINDY : SBC201 LANDUNIEAINRIULANYINTNLLASWANNIUNILEADN
Prerequiste : SBC201 Organic Chemistry for Biological Chemistry and Aiternative
Energy
nsanALazReNaITHaNAugAINANTININ N9 IAUSanSlngdTn156199 nIsLiY

USEANEAMNYDINTTUINNTANALALNISIEN NSIAUSA¥ENITLATIN N
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Chemical extraction and isolation from biochemical products, purification using
various methods, increasing efficacy of chemical extraction and isolation methods, biochemical

product preservation

SBC308 AMYDINUEINRIULANTINTNLAZWAIUNNLEDN 3(3-0-6)
English for Biological Chemistry and Alternative Energy
FwrdideaFeunnnou ; Tl
Prerequiste : none

o v '3

AANNATEITIN N AUATTINIMUATNEINUNIGEDN NTANYILATNITIATIETRYA
AIBINGYNILATTININLAL WA I UNILEDN imﬁ”’amsﬁ’lLauafé'fa;gammé’aﬂqwmmﬁ%amwuazwﬁmu
Maaen

English vocabulary for biological chemistry and alternative energy, studying and
English data analysis of biological chemistry and alternative energy including with English

presentation of biological chemistry and alternative energy

SBC309 n1sUsEAULAZN13ATUANARNINWINLTIUGAEI NI Y 3(3-0-6)

Quality Assurance and Quality Control in Industry

FuniideaFousnniou : laifl

Prerequisite : none

NANNITVBITTUUNITUINITNUAIUANANAIN (ISO 9001) N13UTEAUAMAINUINTFIY
wosUfuAn1s TefmuniAgaiussuuuImsannIn 1SO 9001 BnsUfuRlunsiuresyuuuInsgIu 1SO
9001 A1naaUuETuses, ISO 14001 1SO/IEC 17025 1SO 45001 ISO 50001

Principles of quality management system (ISO 9001), quality assurance for
laboratories, requirements of ISO 9001, procedures for certification of 1ISO 9001 from accreditation

institutes, ISO 14001, ISO/IEC 17025, ISO 45001, 1SO 50001

SBC310 WA IsuLaznsuUsIUTmIaluna Iy 3(3-0-6)
Renewable Energy and Biorefinery
a Ay oo ' 1
deEuNnay ; il
Prerequisite : none
NN UNYULIIY NFNIURAIDINNE WHIUAY NFIUET NEUAUTaUlATAN NHsu
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Al ﬂi%‘U'JUﬂTﬁLLUaQﬂﬂWWL‘%\‘iLﬂﬁﬂﬁl’]&l%ﬁ]u ﬂ'ﬁ%U’JUﬂ’]ﬁLﬁ'Nﬂ’J'}MMuﬁLLﬁu‘UE]\‘i%'JiJ'Ja ﬂ'ﬁ%U'JUﬂTﬁlWIﬁlﬁ‘%ﬂ
nsvUINNILAadRatl nsilngl

Renewable energy, solar energy, wind energy, hydropower energy, geothermal
energy, biomass energy, biomass conversion technology, physical conversion, biochemical
conversion, thermochemical conversion, densification process, pyrolysis process, gasification,

combustion

SBC311 AUUUNATYININLALNAIIUNIGLADN 1(0-3-1)
Seminar in Biological Chemistry and Alternative Energy
a ay = 1 1
v9feassuNIney ; 1l
Prerequisite : none
nsinausuazefuTeitenutaulaniuealidinniaznaunisden lngerdeudn
a 1% I3 = Y a a % a ¢ & a
ANUARHINNEATIA YWY LaTNanNNITANGIVBY IATILINANITNARDY NstauaUseaudyyi nisuanilasu
a & w sl =2 Y da £ o v dd v o ax 9 =
ANUAALTUAUBIITINUTNYT kazn1SLATYMINLARTUNUNTNLALITDINULANTININLAENANIUNILEDN
Presentation and discussion of topic interest of biological chemistry and alternative
energy involving theories and principle, data analysis, research problem presentation and discussion
with dissertation advisor, solution to problems related to topic interest of biological chemistry and

alternative energy

SBC312 NARAUINLATIANIN 3(3-0-6)
Biological Chemistry Products
FuriideaiFeuninou : laid
Prerequisite : none

WASINUILAEAUFIAYVOINAATUIATTININ ATEUIUNEALATNITHAUINANERIN

'
a v oa

gnamnsaeRTanmdutans Wy o1 wiesd1ens omaiaiy o1nsde wansueiidudnstudandon
uaznsLsyaALINER S aeifana T

Sources and potentality of biochemical products, process and progress of
biochemical products from downstream biochemical Industry such as pharmacultcal drugs,

cosmetics, dietary supplements, animal feeds, green products, and valuable biochemical products

SBC313 walulag¥ndnduaidmiuanamnssuayulng uaziasasd1any  3(3-0-6)
Bioproduct Technology for Herbal and Cosmeceutical Industry
v nfeesEuNInau ; il

Prerequisite : none
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Anusilessuneiundniadisssunfuazayulng iallvesndnineiossud ayulnsuas

Y

LASDIANDN9 PIFWATILANITHNARNANNUNTITUVP AUURNIINIEATNLAENILATVDINAANUNTITUYIR NS

[ a

Aadeningivuazaruguaunmayulnsuaziadosdions msndnayulnslaeeifondnnismisdiis ans
wanSeisssuvAntinlfgnaimnssneiedions

Basic knowledge of natural and herbal products, chemistry of natural products, herbs
and cosmeceutics, biosynthesis for natural productions, physical and chemical properties of natural
products, raw material and quanlity controls of herbs and cosmetics, natural herb production using

biocontrols, natural products used in cosmeceutical Industry

SBC314 Lﬂfl?la»il,l,ﬂ\‘iLLazmiiJ'i::qﬂﬁﬁ,‘i’ﬂuqﬁmwnssu 3(3-0-6)

Starch Chemistry and Application in Industry

JwiidesSeuundou : laid

Prerequisite : none

wilvesaslulawsmuazuis andinienisamuazmaaivesds unasvounds vllavedls
InsAeaaoyn mﬁmmzﬁumﬂ%’uﬂ@@@mm‘wsuaﬂLL{N mTLJizqﬂmﬂ%uﬁﬁuqm’mmiummiLLazqmamﬂﬁm
Suqiiiieatos

Carbohydrate and starch chemistry, phydical and chemical properties of starch,
sources of starch, typs of hydrocolloids, starch analysis and improvement, applications of starches

for starche industry and related industries

SBC315 LIIEUANUNTDURNUITAUNITAIVITNNILATITINTW 1(0-3-1)

KAZWAIIUNIGLEADN

Preparation for Professional Experience in Biological Chemistry and

Alternative Energy

FwiidesSeuandeu : laidl

Prerequisite : none

wadanarnawsnaundoslumsadasnu mawdsuaruiugnilunsufiRo fnu
nsdedns NsRRILIYAINAN WaTlANsuEueray wasuyveduiusluanulsenouns

Technique and professional preparation for job application, basic knowledge for
traning and job, communication skills, personality development, presentation techniques, humanity

in workplace

SBC316 NAWIUTININAINITANINTTNEAT 3(3-0-6)

Bioenergy from Agricultural Materials
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FurdideaFeunnnou ; Tl

Prerequiste : none

Uszianiazanwar Jaqnian1snens n1sdnnisuaziuimieanisidlsslenianndagmia
MaAEAT 98T MarU 3o msdaadiiifsdestunszuiunisudnndaanuinim nszuiumsnanuas
wialulagnswdnfngtaniw Aalalasiau lulateniuea lulefiwa aarunisaiuaznislaUszlovuainndsenu
annlulsznelng

Types and charecteristics of agricultural meterials, manangment and utilization from
agricultural meterials, biochemical reaction for bioenergy production, biogas, hydrogen, bioethanol

and biodesel production technology including with Thailand bioenergy utilization

SBC317 n15ldUsEle N TanLAYiaIN1TUGAEIMNTIUNEAT  3(3-0-6)

Waste Utilization from Agro-Industry

FuitdeaFeunnay : 1l

Prerequisite : none

Usglnuag Taniaunaeangnavnssuineng uawazymiiaenanaunie nsld
UselominnTammundennlsauadaiifuldinisu mslidsslevinnanauniennlsanuuiuay
wAnfst nsliuselominntanmundonnlssnuina msldussloninnfanmundonnueansed ns
ldUseleviannianAwmasainamsvela waenslduselevianTanauwmnionnlssuuuwasnanfun

Types and characteristics of wastes from Agro-Industry, sources and problem from
wastes, waste utilization from palm oil mill, waste utilization from starch and products industry,
waste utilization from sugar industry, waste utilization from alcohol industry, waste utilization from

sea food industry including with waste utilization from daily milk and products industry

SBC318 nswanlulateniusa 3(3-0-6)

Bioethanol Production

FuriideaFeunnrou : ludl

Prerequisite : none

unth asseiuiiendnonueasefugramnssy nsvvaunstianeunnan Jadeiis
BNENARDNITMINLENIUDA NTLUIUMTUANVRINITNERLEVIUDE NanasulaanAINEAENIUDS ATialy
mMeinUszansnmnisuanenivea nsuaaluledmiues

Introduction, substrates for industrial bioethanol production, pretreatment processes,

factors influencing ethanol fermentation, fermentation processes for ethanol production,
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byproducts of ethanol production, techniques for improvement of ethanol production efficiency,

biobutanol production

SBC319 nswaalulofiwa 3(0-6-3)

Biodiesel Production

FurdideaFeunnnou ; Tl

Prerequisite : none

msuanlulelomueameanznsHans1ee nswIounaznnsldingauiiunnssiulunns
nanlulafiwa NswSeukaznsldRLs Uz wuuselun1suaalulefiea nisvaaeuruaudRvesiule
Alga nsinanasylaannszuiunswdslulenwaluldusylovi

Biodiesel production from various conditions, biodiesel production from various
feedstocks, preparation and utilization of various catalysts in biodiesel production, test methods for

biodiesel, utilization of byproduct from biodiesel production

SBC320 NWATIUNTY 2(0-4-2)
Organic Farming
Sufidaassunnnoy ; 148

Prerequisite : none

= a N oA

a A a a6+ + Y (% a a a a6
ATINARANYNTHIDUNTY "LJEJ‘U’Jﬂ’]“W “LJqEJLL@Z’JﬁQE]LW]iEJL‘WE]ﬂ’]i‘Ui‘U‘UEfl@u NIINARYAUNTYLAS
a N e & 61 ) o v o o o v o o A N aa
ﬁﬂi@u‘lfliEJ‘VIL‘lJu‘lJi%IEJ“UUG]E]ﬂ’Ii{]ENﬂuLLagﬂTﬂﬂﬁ(ﬂg‘Weﬁ ﬂ’]i"ﬂ@ﬂﬂuuﬁSﬂ’]‘ﬂ@ﬂGIEWGULLag’JGUW‘UI@EJGU’J’Jﬁ 13
v A a aa
danstamtuiivlnetyis
Organic crop production, bio-fertilizer, organic fertilizer and material for soil
improvement, production of useful microbial and organic substance in preventing and repelling pest

insects, biological control of insect pests and weeds, diseases management in organic crops

SBC321 walulagdidien 2(0-4-2)

Green Technology

JuniidiesSeunnneu : lufl

Prerequisite : none

Utansiigaiundasumaden mseuindiasnsdanisndany ansanveads i
naaunyusuuldUselond nsihvesdesnldlninusslond nsueldweanldusylen

Alternative energy workshop, energy conservation and management, waste

minimization, utilization of renewable energy, waste utilization, green chemistry utilization
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SBC322 anuvasnanelugaulsznaunis 1(0-3-1)

Safety in the Workplace

FwriidesSeuandeu : Ll

Prerequisite : none

nsldgunsaliesfusunsoduyana Aanssu 5a emuvasnsslunsvinu msilndeu
sumdandesiu msfindeuenenwilli nsdmiAvansiad nmsdanisansiei$alua msdgumerunaidodiu ns
Higmaelunsalgnidu

The use of personal protective equipment, 5S activity for safety in the workplace,
basic fire fighting training, fire evacuation training, chemical storage, chemical spill management, first

aid, emergency support

SBC323 Faaditugrudmiualitanmuasndsnumadon 2(2-0-4)

Fundamentals of Biochemistry for Biological Chemistry and Alternative

Energy

JwiidesiSeuunneu : SBC201 niBundddmiualitanmuazwdsnuniadon

Prerequiste : SBC201 Organic Chemistry for Biological Chemistry and

Alternative Energy

auUfmaaivasnanienmuesastiluana estulamsy ludiu 1Ushiu nnilpddnuasla
el nsgurunsiafivesdsii®in wauedduvesanstaluanaiidify nisailusiulaznsndedan
nalnnisviusazaaunamansvatoulel

Physical and chemical properties of biological materials, carbohydrates, lipids,
proteins, nucleic acids and coenzymes, chemistry of life processes, the metabolism of biologically
important compounds, biosyntheses of nucleic acids and proteins, mechanism of enzymes and

enzyme kinetics

SBC324 URUAN3TANNUIUEMTUANTININLAZ WA SN BLEaN 1(0-3-1)
Fundamentals of Biochemistry Laboratory for Biological Chemistry and
Alternative Energy
a ay a ' ]
Jfeassunnney ; lud
Prerequiste : none
UURNINAITRINULON N T AATNUFINEMTULATITIN NS NEIUNIBTDN
Practical experiments related to Fundamentals of Biochemistry for Biological

Chemistry and Alternative Energy
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SBC401 nsvinuluaaulsznaun1sMILAtFININLATNASIUNIGEDN 1 6(640)
Work-integrated Learning 1
JurdidesiFeunnneu : SBC315 widsnannundasiinuszaunisaiivdnma
LATIYINTWHATWAIIUNIREDN
Prerequisite : SBC315 Preparation for Professional Experience in Biological
Chemistry and Alternative Energy
UfdRnuataaiountdnanu lneiinsuszgnaldainus In155usmdeyausunvesaniu
Usenauns AndAsieyt duasizideya aaenumikuImaidymlunisiiny
Practical working as an actual employee, applying academic knowledge for working,

data collection, data analysis, data synthesis and trouble shooting

SBC402 nsvinuluaaulsznaunsmauadidanInnasnassIunia@en 2 6(640)

Work-integrated Learning 2

JudidesiFeunnneu : SBC401 nsvieuluaanulsznaunis 1

Prerequisite : SBC401 Work-integrated Learning 1

UfdRnuaseaiountdnanu lneiinsdssgnaldainus In1s5usudeyausunvedaniu
Usenauns ARATIEY duATeiveya aasnaumuwuIntauitaylunisyieu vilasinsidesiuduaniy
UsznounIs #asnauaINNsaullausIIuig

Practical working as an actual employee, applying academic knowledge for working,
data collection, data analysis, data synthesis, trouble shooting, research project worked with the

establishment and presentation

SBC403 TAS99UIWMLATYINTNUAZNA I UNI9LEDN 3(0-9-4)

Senior Project in Biological Chemistry and Alternative Energy

JyrfigeaSeunndou : 1ifl

Prerequisite : none

Funs Anw) MPasd 51U laLeNay Ieusenunamsiseluidoniviiigitesiu
1ASINIATEMLATTINNLAE NI UNGLEBN

Study, reseach, experiment, intigration, and presentation in the topic of interest in

Biological Chemistry and Alternative Energy
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3.2.1 919158UsEMENgNT

9191358Uszideslinadidulumuusznianssnse@nednis Seanudl 1Ry

a
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