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welulaBansauneifiondndnsing

Information Technology for Chemical Products
wasnd I uryulsuLaznsdUsEley
Renewable Energy Resources and Utilization
amudifosuieafungmnegsia

Fundamental of Business Laws

ASZUIUNSHARNLAZNNSIANISALNAU Y
QAAMINTTULAL]
Production Processes and Environmental

Management in the Chemical Industry
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3(2-2-5)

3(3-0-6)
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3(3-0-6)
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2(2-0-4)

3(3-0-6)
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2.3) nguAvNugIuivndn uaziudn 7
Tnfnwdoni3au 1 WNun1sSeu
2.3.1) WAHUNNSLIBUERNIANEN
SC 12401 WIENANNARNYINIUATHAR T
Pre-cooperative Education in Product Chemistry
SC 12402 ANNAANUNILATNANA U
Co-operative Education in Product Chemistry
2.3.2) uNuNsEeURnUsTaUNSal TN
SC 12403 funuRNIEATINan U
Seminar in Product Chemistry
SC 12404 1ASINTITEMLANERs e 1
Senior Project in Product Chemistry 1
SC 12405 1ATINTIEMLATINGR U9 2
Senior Project in Product Chemistry 2
SC 12406 Hnuszaumsalv@nymaunindndos
Internship in Product Chemistry
3) MUV UADNLES Lideanin 6

U280

1(0-2-1)

6(640)

1(0-2-1)

1(0-2-1)

2(0-6-2)

3(300)

“ulenn

Thdensewivile Tundnansunivendessdgiuaudadinszenlagligfusiedn

MesSsunnal wazdasluiidusiedvnsivualiiseulaslddumbedasnluinaeinisdisanisane

998113

3.1.4 WHUNISANEN

N 1 AmensAneN 1

SREIY Fodw wu2win
GE 01101 mam%wszwmajﬂﬁﬁﬁumﬁmﬁ 3(3-0-6)
GE 02101 adanquiilenisaeanslugafdsa 3(3-0-6)
GE 05102 nwrnsldmalulagfla 3(2-2-5)
SC 01007 Wl 1 3(3-0-6)
SC 01008 UURNsedl 1 1(0-3-1)
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UM 1 mansAneN 1

SHEIY Fodw wu2wfin
SC 01010 Inen 1 3(3-0-6)
SC 01011 UURNISTIINe 1 1(0-3-1)
594 17 wiena
I 1 aanshnendi 2
SRAIY Fodn wuwnA
GE 02102 mwilveiiienisieanssivary 3(3-0-6)
GE 04101 UseNaun1sgsnalieasnaassa 3(3-0-6)
GE 05101 SAnInAIVIN 3(3-0-6)
SC 01004 Wand 1 3(3-0-6)
SC 01005 UfuRNsHENd 1 1(0-3-1)
SC 12101 Al 2 2(2-0-4)
SC 12102 RNl 2 1(0-3-1)
SC 01012 wialulagfdadmsutininemans 3(2-2-5)
593 19 u2eAn
I 2 aansAnendi 1

SRAIY Fodw w2
GE oo Agdnwiluiden 3

GE ... Andnwiluiden 3

SC 01001 adnrnansiloiy 3(3-0-6)
SC 12201 LPIBUNIY 3(3-0-6)
SC 12202 UURNSALBUNIE 1(0-3-1)
SC 12207 WIALATIEN 3(3-0-6)
SC 12208 Ufuinsieiasien 1(0-3-1)
SC 12209 ANBINGUAMSULATINGR U 3(2-2-5)

EIEY

20 ena
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UM 2 aansAneN 2

IRAIY Fodn RN
GE 03101 FinAtiAuae 2(1-2-3)
GE oo Fdnwiialuiden 3
GE 033... Adnwiludeduiden 1(0-2-1)
SC 01002 urandadowiy 3(3-0-6)
SC 12203 wilatun3eg 3(3-0-6)
SC 12204 Ufuinisiafiotiunie 1(0-3-1)
SC 12205 CHEATERE 3(3-0-6)
SC 12206 UfuRnsatigaiE@nd 1(0-3-1)
SC 12210 LPIBUNII S UNAR Aty ulng 3(2-2-5)
594 20 wenn
I 3 aransAnedi 1
SRAIY Fodw nuwNN
SC 12301 YAl 3(3-0-6)
SC 12302 UURNsTLAL 1(0-3-1)
SC 12303 mMeesgindndasiniseriode 3(3-0-6)
SC 12304 UTRnTlnevindndusiaimneiniole 1(0-3-1)
SC 12305 m‘mﬁﬂﬂz:]wl,ﬁami?iamimqqiﬁﬁ]L‘ﬁmé’]’u 3(2-2-5)
SC 12306 wilafduniddmiunaniuial 3(2-2-5)
SC 12307 AUUaDnAENILALl 2(2-0-4)
SC 123... NAuITLFRNRNITAY 3 mhenn
593 19 wu2eAn
i 3 anansAnendl 2
SREIY Fodw w8
SC 12308 NSUITMSEINANAAAUgINI8Ad 3(3-0-6)
SC 123... NALIYADNRANILAY 13 yi3eie
XXXXXXX naaIYEeNLET 3 mein
594 19 wiene
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- WRUNISISEUANNARNYN

I 4 ananasAnend 1
SHEIY Fodw wuwin
SC 12401 WS ENANNAANYINIUATHAN T 1(0-2-1)
XXXXXXX QGHERILRRIGE 3 yd3ein
37 4 wqena
I 4 anannsdnend 2
WAV Fodwn wu2wAn
SC 12402 ANNAANINILALRARN U 6(640)
33 6 wienn
- wUNsBBURnUsTEUN Sl ITIN
7 4 aansinund 1
SHEIY Fodwn wu2win
SC 12403 FUNUNRWIZINUATNEN A U 1(0-2-1)
SC 12404 IAsIMTITeMaLAdinGnsiue 1 1(0-2-1)
SC 12406 NSENUSEEUNSART TN LANRERA Ut 3(300)
59 5 wiqena
I 4 anansdnundl 2
eIV Fodun nuefin
SC 12405 1ASINTITENLASINER U 2 2(0-6-2)
XXXXXXX NAaIYEONET 3 ein
59 5 wqena
3.1.5 A5V
1) andvAnenaly
GE 01101 ﬂ']am%wszsﬂmgimsﬁwmﬁmﬁu 3(3-0-6)

King’s Philosophy Towards Local Development

o
a o A

A1EASNTETIVINUNTRAUINEEY USgrveuasugianeiiios 1ATaN1INTEIaI3

TASINITAULUUNITHAILT ANALATBANETIUNAUT MALULAE WAL UIRNTTULNONISHAUNNEEY FAINT

demy Qiitayeyminsdiu unumvevIne1des A AunsimuBanY
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King’s Philosophy and sustainable development; Philosophy of Sufficiency
Economy; The Royal Initiative Project; development prototype project; network partners to
participatory development; technology and innovation for sustainable development; social

engineer; local wisdom; roles of Rajabhat University in local development

GE 01201  JnwallauaznguangludiInusedriu 3(3-0-6)
Civil Way and Law in Daily Life

ansuazwihflvesnaidieslnenisldigsssuyguissvoiundnsing nsidiuda
memadlesesUszrvy msduaiunsaiatniiiesqain ausssazalussla nqunefdudy
HaN19A159TIn nénnTuaraIseddgueanguInuaLasndYd ngaNeeIYT NgUNIEIUT
Aegntas

Constitutional rights and duties of Thai citizen; public participation in state
activities; promoting the principle of good faith; integrity and transparency; law in daily life;

general principle on Civil and Criminal Codes; other relevant laws

GE 01202 nadndeadlingnazdenulan 3(3-0-6)
Dynamics of Thai and Global Society

wadndsaulanuardeaulnalulifinienisidios wwsugna n15fnw) Twusssy
Ingmansuazimalulad yaraddyidaaunisdonaisludiaulng msegimiuludsan  wy
TUUFTIU UNUIMNIATE MAenY kavnaUservulunsasederudunay

Dynamics of Thai and global society in political, economic, educational, cultural,
sciences and technological dimensions; important person and their contributions into the
dynamics of Thai society; living together in multicultural society; the government sector, the

private sector, and the public sector to enhancing a peaceful society

GE 02101 mmé’enqmﬁamﬁamﬂumﬁ%ﬁ'a 3(3-0-6)

English Communication in Digital Age

U 3

Adnd duiu wazliginsalniwdenguildluaniunisalnieg inwenisile nsye
115914 WaENBUNBIBINg WNeNTaoaTlugARITA NMSYTANNTinweNTidnwdengwagis

asnassanelinnurainralenisinusssutasusunnsldnwsingwszaulan
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Vocabulary, expressions, and English erammar used in different situations;
English listening, speaking, reading, and writing skills for communication in Digital Age; creative

integration of the four skills regarding cultural diversity and context of World Englishes

GE 02102 aelneiianisioanssiuasie 3(3-0-6)
Thai for Contemporary Communication

aufidesiuiafunivineznisdoans dnvarresnivl nmsldnrvilneedied
Fsaugnaluvundsausiasis Jausssunsldniw sfawznisila ya 8w 1@eu e Taguszasd
LRNZOU NI TUY IULATAT A TIA migimmiﬁﬂmmmLﬁaa%fwaiiﬁmmmuazmiﬁamim"m
wialulagagamnzay

Fundamental knowledge about language and communication, characteristics of
the Thai language, critical usage of Thai language in contemporary social context, culture of
language usage, critical and creative listening, speaking, reading and writing skills for specific
purposes, language skill integration to create work and communication through proper

technologies

GE 02201  mis¥winiudieuazansaume 3(3-0-6)

Media and Information Literacy

[
A 1%

nanmslddeuavansaunaluuiundinulagtu Minveiugiuvesmsivinviude  ns
duAutoya NITIUTILALITEUTEITRYA N1SWEUTIEULATNITO9BY InaATlANTUIaLeTaYANY
=
&9

Principles of using media and information in current social context; basic skill of
media literacy; information retrieval; data collection and compilation; report writing and

citations; techniques for data presentation via media

GE 02202 AMYNINAIUTINUTLI1IUY 3(3-0-6)

Korean Language in Daily Life

o

SNWAULVDINIWUNINE A1FN Lensal inwen1sile N13WA 15814 Uazn1silgu

[y

MYANUALTENTH0AT W INUEATU FDTINUATIAUTTTUTDNIIVDINIW NITYTAINITTINYENIS

T¥ 1w ane19a5198550
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Characteristics of Korean language; vocabulary; grammar; listening, speaking,
reading and writing of Korean language skills for communication in daily life; way of life and

culture of native speakers; integrating Korean language skills creatively

GE 02203 AYVNS IUTINUTLINIU 3(3-0-6)

Khmer Language in Daily Life

[ 6

ANWULVDINTYUVNT AANA llﬂﬁﬂiiﬁ inweN1399 AR N381U LaTNISIIEUNTYT
s ensdeansludinysgdniu 3aTinuazSausssuveadiveaniwn msysansinuennsly
ﬂ?@?L%Ni@ﬂ?ﬂﬁ%’Nﬂiiﬁ

Characteristics of Khmer language; vocabulary; grammar; listening, speaking,

reading and writing of Khmer language skills for communication in daily life; way of life and

culture of native speakers; integrating Khmer language skills creatively

GE 02204 AMw1UTUTINYTTINN 3(3-0-6)

Chinese Language in Daily Life

o o

anwgreIn1¥Idu mdwd beansal dinwenisile n1sye n1981U wagn19ey

a oA 44' aa o ¥ adaa Y} Y o v

ﬂW‘H'T*i]uLW@ﬂWiﬁ@ﬁWﬁiu%U@lﬂi%ﬁﬂ’]u ANVIG LSS IR UTITUUBDILINUDINTYN ATIYIUINTINNBE ﬂ’]ﬂsﬁ
AIUDY AT IETIA

Characteristics of Chinese language; vocabulary; grammar; listening, speaking,

reading and writing of Chinese language skills for communication in daily life; way of life and

culture of native speakers; integrating Chinese language skills creatively

GE 02205  mwdiuluiiinuszdniu 3(3-0-6)

Japanese Language in Daily Life

o

dnwnigvosnrwdiu ddnit Taensal Wnwennsite n1swe nseu uagn1silou

awduiionsdoasludiauszdriu 3TnuasInnusssuveniivesniw maysanmvineens
¥ uduetaisassa

Characteristics of Japanese language; vocabulary; esrammar; listening, speaking,

reading and writing of Japanese language skills for communication in daily life; way of life and

culture of native speakers; integrating Japanese language skills creatively

GE 02206  mwuangludinuszdndu 3(3-0-6)
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Malay Language in Daily Life

U [

dnuazrInIWILay AAN Liensal invenisile n1swe N158U warn sl
AwwangiilonsdeansludinUszdriu 1Tinuas Tausssuvoaiivesniw maysanmsineens
Tdwuangegeaineassd

Characteristics of Malay language; vocabulary; grammar; listening, speaking,
reading and writing of Malay language skills for communication in daily life; way of life and

culture of native speakers; integrating Malay language skills creatively

GE 02207 AM¥1a1UTINYITINIU 3(3-0-6)
Lao Language in Daily Life

ANYEYINIBIANT AENY LINTal inwen13ila N1SHA 115870 kAENSTEUNTW
anfioniseansludinusediu FaTnuasTuusssuvendiveniw miuuimﬂmiﬁﬂmmﬂsﬁmm
AL NATNATIA

Characteristics of Lao language; vocabulary; grammar; listening, speaking,
reading and writing of Lao language skills for communication in daily life; way of life and culture

of native speakers; integrating Lao language skills creatively

GE 02208  awdwaunludinuszdniu 3(3-0-6)
Vietnamese Language in Daily Life

dnwurveINwIREAL Adn Lensal vinwemsils nswa n15eU wae N3
Jounwideauniiensdearslufinuszdniu 3¥isuagiamssmmweadivesmw  msysan
NNNEENTIUNIYIIYAUILDY AT 1IETIA

Characteristics of Vietnamese language; vocabulary; grammar; listening, speaking,
reading and writing of Vietnamese language skills for communication in daily life; way of life

and culture of native speakers; integrating Vietnamese language skills creatively

GE 02209 MwaluludIndszaniu 3(3-0-6)

Spanish Language in Daily Life

Ly

SnuwazrInalu AW 1ensal finwenisils MNA N5 LALNISIEUNEN

a

awuiiion1sdeansludindsedn iy IDTIARaTTAUTITNVENIIVINIYY NITYTUINITNYENTHY

MU 9@ e@ssA
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Characteristics of Spanish language; vocabulary; grammar; listening, speaking,
reading and writing of Spanish language skills for communication in daily life; way of life and

culture of native speakers; integrating Spanish language skills creatively

GE 03101  ¥InRNANNEY 2(1-2-3)
Healthy and Happy Life

UoLAAWANEY NTWAIUIAMAINEIEIN N3 mvusdmanedia nsasiaasy
gunnsavdaymavamluwdazdicly Inyumsludinusedntu msdesiulseiindouazlsa
fnsie n1stleafugtide msadregiduiunisdiny msfiunuAvesueaLazEd U MseuiuLAY
AITHAILUANAITENIIYARS NSHATMNSINAURENATIETIA NSSEUInaanTIn

Sources of happiness; developing value of life; setting life goals; health
enhancement and health problems in various age groups; daily nutrition; communicable and
non-communicable diseases prevention; disaster prevention; strengthening social immunity;
self-esteem and appreciation to others; accepting and respecting individual differences;

creative problem solving; lifelong learning

GE 03201 AaUZHAZAIININNVDITIN 3(3-0-6)
Art and Beauty of Life

ﬁiiwﬂﬂamaﬂwu%ﬁjﬂ??M%WU%QTHQUWNQWN AUy AUAS TWUSTIY WATSIIUTIA NS
5®ﬂ15913uaifrﬁLﬁuﬁmiuazﬂWiU§UﬁddaaﬂwwuamﬁauﬁLﬂﬁauuUaa ﬂ?i%@&ﬂ?ﬂﬂaﬂﬂﬂw 19
£ Yo b4 o aa
WWU’]Gliﬂ‘lﬁllﬂ']?ﬂJWiEJﬂJELUﬂ"IiW]NGU'WI

Human nature; appreciation for beauty, art, music, culture and nature; emotional
management; friendliness and adaptation for changing environments; personality development;

self-development for living

GE 03202  Aausmsld¥ian 3(3-0-6)
Art of Living

N153ANITVIN ININLINNANUFIAY ITUTITU AMTITU NTLBUTUAIUUANGAIITENIN

uAAa N13AALTIUIN N153ANI1sosual nsidulinsuaznisusudareaninuindey il

WaguwUas nsimuyeanaim usemmedany msuidaymiludinusedriued 9waiassAwasnis

a 2/ aa
bIBUINADNVIN
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Life management; social psychology; ethics, morality; accepting individual
differences; positive thinking; emotional management; friendliness and adaptability to
changing environments; personality development; social etiquette; creative solutions to

everyday problems and lifelong learning

GE 04101  U32naun1sgsnaldeainegssa 3(3-0-6)
Creative Business

n1skararilonianeoiniazn1smsela ndniasegiatiien1susenaunisgsna
JULUUN5UTENaURAN1TEIAY NMSWBULANTIAY MTlaTeikaznsianisdeyan1agsia melulad

Y o a

LAz InNIUEN1TaI19e1TnlugARTA NSANUATIANINEIAT N1TUTITIANIS \A3asl oMn953Aa
afeluy wumsdunsfauindadaenigeasea@ssAnazn1siauIn1THegenssna Ysunisnis
UseNoun1sgsnaieasneasse

Looking for career opportunities and income; principles of economics for
running business; types of business entrepreneurship; writing business plan; analysis and
management of business data; technologies and innovations leading to build career in digital
age; determination of business direction; management of modern business management tools;

development approach of creative product and business integration in creative

entrepreneurship

GE 04201 N132HLNINSR U BAMNIUAS 3(3-0-6)
Financial Planning for Stability

N159AN1INNNTRUAULBNALATEUATY N13ATITTENINITRY 1HUN1eg AU

AN Y WAAEUANLIAT N1SAUANSIETUIIMIUEINYAAR monsilesiy  msads

\nshediR nsdansni nMsdanisanudsuazamsvhuseiuse MIVBUUASATAMNUY  NNNTHEY
Wieaserls §3ns5umIen1siuAda MIysanmsmINmumssiuiionusiung

Managing personal and family finances; building financial discipline; path to

financial security; time value of money; control over personal income and expenses;

introduction to taxation; building good financial credit; debt management; risk management and

insurance; savings and financial investment to maximize profit; digital financial transactions;

integration of financial planning leading to stability

GE 04202  n1s¥ineuegelinugy 3(3-0-6)
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Working Happily

Whmnewaznranlunisvieu Ininenlunsyiinu fadgnsvinnududia N3
doanseadns a3esssulumsiny dnsuselovdnungraneussanu ngAnssuguilag N3
Tiusnisegadinunin wazthuszgnaldliiinanuaulunisvia

Goals and principles for work; psychology for work; art of teamwork; corporate
communications; work ethics; benefits under labor law; consumer behavior; giving quality

service and applications of theories to work happily

GE 05101  3An¥dnfnauih 3(3-0-6)
Thinking for Life Advancement

FPUVANDINUNITAA SNVMZUDINITAA NTEUIUNITAN NISARLTTILATIZY NTZUIUNIT
Aavainermans msanuidam Msanddnng MsinuuusRsin adamansuazadidoedu
iemsindula MsAnidsUszgndiiefutingiasin nmsieutisy wwignly wu dnees n1sesy Mg
Usefiu MIMaukun® mainuasnquilel waznmsiauisuessesiunisidsuuamanelulad

Brain system and thinking; thinking skills; thinking process; analytical thinking;
scientific thinking; problem-solving thinking; critical thinking; holistic thinking; mathematics and
basic statistics for decision making; applicative thinking for credit cards, installment payment,

Ponzi scheme, stock, Bitcoin; savings; insurance; tax planning; new theory agriculture; and self-

development for disruptive technology

GE 05102  vinwgnsidwmalulagfana 3(2-2-5)

Digital Literacy Skills

Y [ aa o a a Y

waluladfdia n1sasedinludeauddna Anuaaianewmda guamlugafda
M3fAITa NpraneRdta Ariursasnduyaiaia msUszendldRavialunsiannmaiFeuiuas
37U

Digital technology; living in digital society; digital intelligent, health in digital age;
digital commerce; digital law; security in digital age; application of digital tools for developing

learning and work

0% [

GE 05201  walulaghdviadimiulingsnatlalvy 3(2-2-5)

Digital Technology for Beginner Businessman
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sunuugsfakazednlugafdsia wnannesulunisiigsfauaznisnainosulal
\n3esilouasimailianisadanimuseneudnd wdesleuasmaladmiunisaiinledmiuiaue
dud wdesdiewszmaiamslaian wiedlouanmeiindmiumsaiddalidud nsasademdmsu
nslasaUULnaaNoINa19e 35 1sTUTTuNAUAEULNAAN DTN ﬁugmuazm%aﬁaﬁm%’umi
JnmsgnAndaius ngrnefirsilumeingsienda UfdRnsmeaswaiisgsiaseula

Business model and careers path in digital era; platform for online business and
marketing; tools and techniques to make product photography; tools and techniques to make
video presentation; tools and techniques for live broadcasting; tools and techniques to make
product logos; content and ads creating; products promotion through various platforms; basic
principles and tools for customer relationship management; laws for digital business; practice

creating online business

GE 05202 Sn¥lansndsn 3(3-0-6)
Save Earth Save Us

LUYINUALINADN WAIULNBTIN UaRiwdawinasy MsUasuwlasan1izvadlantay

9

¥

fusssumasonyud Ingrmansiunsmssdiin msdostulazuitymauinden Ay
NIPUIWNIIAMIMERI nsasisindininylan waluladdlsnaznsasassauinnssuinelan
Man and environment; energy for life; environmental pollution; global change
and natural disasters to human; science and living; preventing and solving environmental problems
through scientific process; building awareness to save the earth; green technology and creating

green innovations to save the earth

GE 03301 AINILVRITIN 1(0-2-1)
Rhythm of Life

UseiRmnudusnveaianssudndemiy vauteuednianssudITamIe anasAus)
Wesu nwznsiedsulwiiesiuresianssudidony msdumeuimsussnoumasnie 3
Wusitusiesimesineuazuiuned Msduuelsdn dad uaznsiduaseasse

History of rhythmic activities; scope of rhythmic activities; basic dance principles;
basic movement skills of rhythmic activities; exercise dance with marching songs; folk dance

in Thailand and other countries; aerobic dance; social dance and creative dance

GE 03302  mseanfidanieLilagunIn 1(0-2-1)
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Exercise for Health

ANUENAYUBINITOBNANAINTY winmssazduneulunseeniidame nsusvdiunuies
uarmMslEtuadNaNsIanMNIeLiiegunm o1vnsdmiuniseenidanie mslesiunaznisusy
WYTUIADINTUIALIUIINNTEDNANEINBLATMIEUAWT NANTTUNSEBNAIAINELAL AR

Importance of exercise, principles and steps in exercise; self-assessment and
strengthening physical fitness for health; food for exercise; prevention and first aid for exercise

and sports injury; exercise and sports activities

GE 03303 AR I GRGIRGEY 1(0-2-1)
Modern Dance

wdnns ngud waensufoRnmsuaielvl maduuda mawuilsduda maususey
maedeulmimenumundnmsvesdladmaiu msuanisennisdviuazeisual msase aywe
FUUS ANUARASINETIA ST WIVNNEIAL ANUTURAYEU LarMIasNN1IEH

Principles, theories, and practice of modern dance; Jazz Dance, Funk Jazz, Hip-
hop. beautiful movements of dancing style; facial expressions and emotion, building human

relations, creative thinking, social etiquette, responsibility, leadership building

2) RUINIVIANIE

SC 01001 afnAansladu 3(3-0-6)
Basic Mathematics

SP8aTkaronNIId@IU ANUAUNUSHAZHIATUY BNGLUMUTAkALaINISAY AIUUN
U AUNTWASTEUVANNT NNWaSHazIUNSNg
Percentage and ratio; relation and function; exponential and logarithm;

probability; equation and system of equations; vector and matrix

SC 01002  unagdatasdu 3(3-0-6)
Basic Calculus
svadaiiaed Adauazanudeldesesilaity syiuduesiladidu nisUssgndues
AU USuUS
Geometry analysis; limit and continuity of functions; derivative of functions;

application of derivatives; integration
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SC 01004  Wand 1 3(3-0-6)
Physics 1

ATUNNIENAFNE @LnansuaziIAmes N1TTALAENUIETA LAADUNLUUAIY 9

wva

W39 usazng L Juuudy aunana Aaw andidwdwaznisueaiu deoe audfidanavedans

s

ngufeatveuia vedlua gavnamans Inihads wimanliih #andesneu Wand

=)

UPReS WANS
gl

Physics meaning; scalar; vector; measurement and units; motions; force; work
and energy; momentum; equilibrium; optical and visual properties; sound; mechanical
properties of the matter; kinetic theory of gas; fluid; thermodynamics; static electricity; electric
magnetic; atom physics; nuclear physics; modern physics

4

SC 01005  UjuAn1sWand 1 1(0-3-1)
Physics Laboratory 1

N1SNAADINADAAADINULLNNSIEATENG 1 98190108 10 N1SNARDY

Laboratory in physics 2 coherent theory, at least 10 trials

SC 01007 WAdl 1 3(3-0-6)
Chemistry 1

9ZMBNLAZAII19579 WuszATUTUauduRus uid veamal a1savatsnazveIuds
s P ¢ s ~ a aa a ¢ aa v a =
Qm‘mwamam LAUANU NAAERNILAL ﬁll@@l,ﬂll Lﬂlll‘l/\lﬂ? LANUILARYT LANENLLINA DN ‘UIG]?LﬁE’JlILLag
ERINGH
Atomic structure and periodic table; chemical bonding; stoichiometry; gases;
liquids, solutions and solids; chemical thermodynamics; chemical kinetics; chemical
equilibrium; electrochemistry; nuclear chemistry; environmental chemistry; petroleum and

polymer

SC 01008  UjUAnsLAdl 1 1(0-3-1)

Chemistry Laboratory 1

L3 { o (% Y

anudaendsluviesufiinis nasldgunsaliugiunmaail YJURnsnduiusiu

a a
FNYIVUAU 1
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Safety in laboratory; chemistry laboratory apparatus and their uses; experiments

associated with chemistry 1

SC 01010  ¥23nen 1 3(3-0-6)

Biology 1

aaa v aaa aa

auURvURIAINTIN N15INTTUVAINTIN Seleuiinendans answailluaeladis was

v 6 v % v s
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FIUUINTVDIRIYTIN ANUNAINVAEVDIFINTIN TAINELaZNgANTINVDIFNTIN
Properties of organisms; organization of organisms; scientific method; chemical
in organisms; cell and metabolism; structure and function of plant and animal; immune system;

genetics and DNA technology; evolution of organisms; biodiversity; ecology and behavior of

organisms
SC 01011  UjUAN1S¥INeI 1 1(0-3-1)
Biology Laboratory 1
ndosqanssminayUfiRnsiiaenndestuidondnine 1
Microscopy and operating in accordance with the contents of Biology 1
SC 01012  walulagfdnadmIutnInedans 3(2-2-5)

Digital Technology for Scientists

welulagfdvialulagtuuasuwilduluewian Msvssenaldaulusunsululassons
40 lilasworlddniva uazlulassendineinosd msdsindoyaanlusunsuvilsludslsunsy
Ju msduAuasauna ngneifeiumaluladadvia adunaliosdidanas mssiniiuadsa
n1svieaUInle

Digital technology in the present and future trends; applications of Microsoft
Word, Microsoft Excel and Microsoft PowerPoint; information transfers from one program to
others; information retrieval; laws associated with digital technology; digital citizenship and

digital literacy; making video clips
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SC 12101 1A%l 2 2(2-0-4)
Chemistry 2
Jaunaransiall aunalall nIn-Lwakazings aunalosow LAl LANdun3g
astluanag

Chemical kinetics; chemical equilibrium; acid-base and salts; ionic equilibrium;

electrochemistry; organic chemistry; biomolecules

SC 12102 UfUuAn1siAdl 2 1(0-3-1)
Chemistry Laboratory 2
URTRnsTiduiusiuseTviadl 2

Experiments associated with chemistry 2

SC 12201  ALiBUN3g 3(3-0-6)
Organic Chemistry

lauslawdurein1suau Ussnanvesarsusznoudunss mﬁﬁaﬂ%auasmn%uqm
lasainevesasusenaudunsd ameslawndl viaflanduvesansusenaudunsd audivnianieninnis
wisey wazufiseeiivesansusenaudunid vesesdvhfinuazeslsunin lelasaisueu weamawlas
dwmas Muea woaNgad waadlan AlAU NIAAISUBNTANLALOYRUSNIAAISUBNTEN Lodlu a157)
Lanauagnediues

Hybridization of carbon; types of organic compounds; nomenclature and
structure writing of organic compounds; stereochemistry; functional groups of organic
compounds; physical properties; preparation and chemical reactions of organic compounds of
aliphatic and aromatic hydrocarbons, alkyl halides, ether, phenol, alcohol, aldehyde, ketone,
carboxylic acid and its derivatives, amine; biomolecules and polymer

Aa

SC 12202  UfuRnsiAliBun3d 1(0-3-1)
Organic Chemistry Laboratory
UftRmsiduiusiuneiviaddunid

Experiments associated with organic chemistry
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a

SC 12203  aliatun3d 3(3-0-6)
Inorganic Chemistry

lassadrameaBiannselindveseznon 9aslfavetaznon A1919519 WuszLAll
ansUszneulessiin Tginsuesusiues lassaiiwdn ansuszneulaiaud sUsaluana infivaduds
Tavig lanenay a1sfeinh inillaeesfudy siavedunud leluwes n1serudearsusznoulaeasd
Wiy MsUszendldansusenaulaeasnuty wagdaguily

Electronic structure of atom); atomic orbital; periodic table; chemical bonding;
ionic compounds; Born-Haber cycle; crystal structure; covalent compounds; molecular
structure; solid chemistry; metal; alloy; semiconductor coordination chemistry; type of ligands;
isomer; nomenclature of coordination compounds; application of coordination compound;

nanomaterials

SC 12204  UjUAnsiadiatiunsd 1(0-3-1)
Inorganic Chemistry Laboratory
UfuRnsnduiusiuneIvalietuvsd

Experiments associated with inorganic chemistry

g

SC 12205  AdWsEnd 3(3-0-6)
Physical Chemistry

A0ULYRIEANT aunaiNAIA NNIEUNarEnT sl aunalal IauNaans
il nalnuazdnsinmainufisead indlidh wiiuia wilneaaesd msUszandldiaiidaiEndly
PNFINNITU

The state of matter; phase equilibrium; thermodynamics laws; thermochemistry;
chemical equilibrium; chemical kinetics; the rate of chemical reaction and chemical reaction
mechanisms; electrochemistry; surface chemistry; colloid chemistry; application of physical
chemistry in industry
SC 12206  Uf{URNsATiTINEnE 1(0-3-1)

Physical Chemistry Laboratory

UftRnsiduiusfuneivieiideiand

Experiments associated with physical chemistry
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SC 12207  A%ATIZA 3(3-0-6)
Analytical Chemistry

wdnnsdosiurenniiingest madunmadanisades mawisuasarans
nawssadegadeniu milnneilasuiinns menseilasmiinuazasUszgndld

Fundamental of analytical chemistry; calculation of involved statistics;
preparation of solution; basic of sample preparation; volumetric analysis; gravimetric analysis

and its application

SC 12208  UjUANsATAATIZR 1(0-3-1)
Analytical Chemistry Laboratory
UtRnsiduiusiuneiviaifiagmes

Experiments associated with analytical chemistry

SC 12209  ANWNBINqEEUSULARHNARAUIN 3(2-2-5)
English for Product Chemistry
yipvasr sUluukazdUTENaUYeIUTElen Yinvenseudelliu Niliilenimaad
\ a4 A a ¢ Aa  A¢ A a aAc & Ad v
MU LATBINDNININYIATETAT ANTNGR 61T LANBUNIY LANBUUNIY WaslUdiNgIva
Parts of speech; patterns and parts of sentence ; practice reading on chemistry
content such as laboratory equipment, periodic table, matter, organic chemistry, inorganic
chemistry, and related issues

aa [ o

SC 12210  adidunIddusunandnaiasulng 3(2-2-5)
Organic Chemistry for Herbal Products

arwdidosiuieatuasdunidluayulng Yssamvesesdusznaumaailuasulng
assnAuvaayulnIfuguAImLazAINY qwémﬁ:}mw mﬁl,m%ui’mqaumﬂﬁiimﬁLﬁaﬂﬁu
nsmuAuAuAINIngAvAyLInTuALaTAtn NIUIuMIKEATUTUgTY Larnsr ISRy dRnAR S
anulng

Introduction of organic compounds in herbs; types of chemical constituents in
herbs; properties of herbals for health and beauty; biological activities; fundamental
preparations of raw material from nature; quality control of raw herbal materials and crude

extracts; basic production process; herbal products act
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SC 12301 Al 3(3-0-6)
Biochemistry

anudrdgueadnesTudddin lassaduaznthfinidnaiivesailulamsn
TUsfiu an waznsnilaaadn touleduazlatoulesl aaunamiansvedoulyyd wunuedduveg
ansTaluana Bulaznsuanienveddy wazmaluladfouwe

Important of buffer in organisms; biochemical structures and functions of
carbohydrate, protein, lipid and, nucleic acid; enzyme and coenzyme; enzyme kinetic,

metabolism of biomolecules; gene and gene expression and DNA technology

SC 12302  U{UANISTIAY 1(0-3-1)
Biochemistry Laboratory
watiaUJURN1I198LAT nsnaaevanUiniwaivesasTluana n1sadeu
nsihaweuledeaznisaivaunisyiuveseulel saunaaasvaeuleyl n1sfnwInsTUIUNIT
a e a & a e aa o
WwUaaTuYeEnsTIlana NsUssyndiuiellutinusedn iy
Biochemical techniques; laboratory studies of chemical properties of
biomolecules; studies of enzyme activity and control of enzyme function; enzyme kinetic;

metabolism of biomolecules processing; applications of biochemistry in daily life

SC 12303  msinszindnsudaiidlsniasiie 3(3-0-6)
Instrumental Methods of Chemical Product Analysis

nguf vdnns dulszneuteaaiesiie warnsuszgndliinaiana awnlnsalnd
williuaglasuiinns® Welnseindnsasiniaad

Instrumentation  theories, principles, instrumental compartments, and
applications in spectroscopy, electrochemistry and chromatography techniques for chemistry

products analysis

SC 12304  UfuAn1sIaTsinanduiniidnginsasile 1(0-3-1)
Instrumental Methods of Chemical Product Analysis Laboratory
UfuRnsnduiusAusedInnTiesinandaialaeesodle

Experiments associated with instrument of chemistry product analysis
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SC 12305  mwndsnguiilanisdeanmegsiatlasdu 3(2-2-5)

Fundamental of English for Business Communication

a

dwridununwililunisdoasluaniunisalinegmiassia mssuenansmiegsia
TOA WHUQT UWHUAIN M1919 UNARIUNNGIRT 917 kazUNAUUTEENTUS AuAudeyan1agsia
9nderneg inwgnstaueniessia

Vocabulary and expression in business communication situation; reading
business-related information including graphs, charts, tables, news articles and press releases;
searching business information from media; business presentation skills

a

SC 12306  Adalunsddn

[ [ % 3

SUNARN AL 3(2-2-5)

Inorganic Chemistry for Chemistry Product

fa o

nseenkuunandudaiilaglinguiiusy ngudiussiaud nquioesisa
Waluiana ngefauiundn willaeesfiutu Ujiseuwasnalnu)isenvetarsuszneu n1seeniuy
NITUIUNITHEN NMTLEoNLTIaNee1NaTeaTsA NMIas U TnNTTuNGn i

Chemistry product design using bond theory, valence bond theory, molecular
orbital theory, crystal field theory, coordination compound, reaction and mechanism of

compound; production design; creative selection of materials; product innovation

SC 12307  A21uUaanngniIawadl 2(2-0-4)
Safety in Chemistry

anuludunsigvesarsiad n1sswundszanaisiaiiuazingdunsie ssuuns
Jafvasiafiuay ingdunsne dydnunilaziaieamnganuasnseiiisadomianil nsdanisves
devnaell mnudasndenazgunsalanudasnieniaad

Hazard of chemical; classification of chemical and hazardous substances;
storage system of chemical and hazardous substances; safety symbol and mark about

chemistry; management of waste in chemistry; safety and safety equipment in chemistry
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SC 12308  n1sUSWIsgINanAnduaALl 3(3-0-6)
Chemical Product Business Administration

Usznmuesgsna 38msamzideu wnaisuazngszideundnduiiensusznounis

=~ o

ANFLNEIAUEINIVUINGRN N15TAYIUNUTIAVUINEDN N15UTELEULENIENIINITAAIA
WAl ndnmsiugumaassgmaniuazmsszgndlivinasugmanslussiamand
Business type; registration method; documents and rules necessary for
entrepreneurship; taxes for Small and Medium Enterprise (SMEs); business planning; assessing
market opportunities; chemical products; basic principles of economics and application of

economic principles in chemical business

SC 12309 nanN9IauANNTuIInUsTANTY 2(2-0-4)
Dairy Beauty Products

AUINUFIUVBIHANTNA1UAIINY Bia a15UszNOU N1TIABN ATHER

NTIATIEMARMA LAz USINA Anavasady msldayulng wiliuvewdndadiiionnuay
Idl o aa o
waztAsasdedluiinUszdn iy

Fundamentals of beauty products; types; compounds; selection; production;

qualitative and quantitative analysis; safety; medicinal uses; trends in beauty and cosmetic

products in daily life

SC 12310  AuiUasdunanfuIiaTuAIINY 3(3-0-6)

Introduction of Beauty Products

v sa A %] Y] v

mmﬁﬁ"ﬂﬂlﬁmﬁumﬂmm AN T BATLAaYRUSIALITRINUAILNIN a1
oyyadasy inddusiuazaiuvasadslunisldiniosdions ndndusiauguainuazaiiuey
wealuladifionuny ndnnsuazdomsseflumsidenldia3asdiens

General knowledge on beauty; biochemical substances and their derivatives
related to beauty; antioxidant; chemicals and safety in use of cosmetics; health and beauty

products; beauty technology; principles and precautions for choosing cosmetics
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SC 12311 NARA e IuALNIN T wluoshu 3(2-2-5)
Local Bio-based Beauty Products

UseLAM89a1500ngMEluTIn M A5 TNANFILAIILINTBIANTTINTHAINTiDaAY
nsfivansiege nMsiesgiesruszneumaedludinin anuduiivsziuwaduazszauluiana
v0935diT3n uaznsulssUnAafuiuauauduiiugiy U§URnsfiaenndesiunansueidiu
AINNIY

Type of active compounds in living organisms; beauty properties of local
biological substances; sampling; Identification and analysis of chemical constituents in
organisms; cytotoxicity and genotoxicity of organism; basic processing of beauty product;

experiments associated with beauty product

sC 12312 ayulwsileauay 3(2-2-5)
Herbs for Beauty

nsfnemegwayulnsuazisnisaia assnanvesayulng nsdenlduaznisiiu
fnwnanulng ansddnyiioonqns wandusiayulnsiliifionnuay Wy ndndusiayulnsiiaiy
azenn nanduaayulnsUseiagng Msdesinuautiniaaiivaznisussiivanulasadeved
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sumazmsthayulwsinysegndldlugsismnuay Jfsanmsiaenadestundadusiayulnsildiile
AN

Study of herbs sample and its extraction method; properties of herbs,
consideration and storage of herbs; important active substances; herbs product for beauty e.g.
herbs cleaning product and skin and hair care herbs product; analysis of chemical property
and safety evaluation of compound used in herbs product for beauty; efficacy of herbs product
for beauty and application of herbs in beauty business; experiments associated with herbs

product for beauty

SC 12313 WAAVDIAITVDN 2(1-2-3)
Fragrance Chemistry

ANUSIugINveIanduianTven lassasisven arsusznavelsun Wduvey
JEE NAlNNITANNEY @ UNANURINAUNUIINTTIUYIRLALdNATIET UJURNsTdenndoeiy
GRRLH
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Fundamentals of fragrance products; perfume structure; aroma compound;
essential oil; mechanism of olfaction; natural and synthetic fragrance ingredients; experiments

associated with fragrance

SC 12314  n1sAUANLAzATIvERUAMNNARA A lagldISn1maaTl 3(2-2-5)

Application of Chemical to Quality Control and

Inspection of Product

ﬂ’]iﬂ’]‘Uﬂllﬂiuﬂ’]‘W“UQﬁwamﬁm%ﬂuﬂﬁgU’luﬂﬁimamLL@Sﬂ’]ﬁLﬁU%ﬂ‘H’]LL@SﬂWﬁWi’J‘Uﬁ@‘U
A wvesHanAusilagldisnamand amudiRsrfuesdnisuinsgiuaina (SO) LazaIRIgIL
wansnel UfTRnsfiaonndesunisriunuuaznsIvaeuAMn KR fusio1MTuaTIATDsANLe
guamlagldisnismaadl

Quality control of product in production and storage procedures and inspection
of product using chemical procedure; knowledge of international organization for
standardization and product standard; experiments associated with application of chemical to

quality control and inspection of healthy food and beverage product

SC 12315  waafagigumwludinuszaniu 2(2-0-4)
Daily Health Products

AUINUFIUVBINEATUNFUAIN HARTUNFUAINUTTLANNEAAUTE1 81U1T
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Fundamentals of daily health products; health products in the category of
drugs; food; cosmetics; drugs used in medicine or drug products; medical devices dangerous

substances used in the home; purchase; safety; health product advertisements

SC 12316  Fualde@navnssy 3(3-0-6)

Industrial Biochemistry

FuALlUgAAIMNTTUNYATHALDINIT NITREANGINUTININ UARYAILINAONFDNTEUIUNIINI
a =~ a ada ¢ = i a o ¢
BIANUDIFIUYIN miﬂszqﬂmmqmmﬂ%‘luma(smamqmammimmmmazqsﬂmw

Enzyme technology; introduction to fermentation technology; biotechnology of

plant, animal and microorganism; biochemistry in the agricultural and food industry; bioenergy
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production; environmental pollution to biochemical of organisms system; biochemical

applications using in food and health industry products

SC 12317 DIMNTHASHANN UINDINNT 3(2-2-5)
Food and Food Product

anUAveswazyiinrenilue1ms ssdusznaumaaivedans laun aslulawmse
ain Wshlu enfiu wazindeus n1sussendldioulsdlugnaivnisusinis ssuuneaaeentue1ns
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san¥ng anslinduuazsa msuUszuenns emsdmiuggeny UitiRnnsiaenndesiundn el
DINNT

Properties of water and type of water in food; chemical composition foods such
as carbohydrate; lipid; protein; vitamin and mineral; application of enzyme in food industry;

colloidal system in foods; pigments; flavoring agents; food processing; food for elderly;

experiments associated with food product

SC 12318 Nﬁmﬁ’mﬁmmmazm?mﬁuLﬁaq%mw 3(2-2-5)
Healthy Food and Beverage Product

UseLan MSLABNTRRAU NIEUIUNITHENLELANAIMNLATUINITVOINEAA IS
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UftRmsfaonadesiunaniasionnsuaziaiosuiiioguaimn

Type; selection of raw material; production process and nutritional value of

healthy food and beverage product; concept of the design and development of healthy food

and beverage product; experiments associated with healthy food and beverage product

SC12319  gunwiugiiteysyiesdu 3(2-2-5)

Health and Local Wisdom

a

wudlduavninlugatagdu adudiiluifeadugidayaiviesdue

5 ey UFVNIN
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faenndesiunguiiguamiugiitiyaviesiu
Health trends; knowledge about local wisdom on health; health product
potential analysis; development of health products from local wisdom; experiments

associated with health and local wisdom
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SC 12320  WAANMINBINISHIN 3(2-2-5)
Fermented Food Products

Arwdiiuguvessandasiemaviin araaenssvemandausiomnavinuuadiSe
wanfnuazinslulefin ownsvsinandamies Syt iednd ieuan fn wavuy UftRnsTiaenndos
fua1msndn

Fundamentals of fermented food products; fermented food products safety;
lactic acid bacteria and probiotic; fermented foods from soy; cereal; meat; fish; vegetable and

milk; experiments associated with fermented foods

SC 12321 wasandlndwaznisunlulguselavd 3(2-2-5)
Perovskite and Its Application

Tassais msduareiazdnuaziame masafiteuasmniluldussloninly
N3BUHIULADDNTAUIINGINA MISHEALTFFIATIZRIINUTeMSITvaoenBinduraaiiinu Tas
yhiaunlnalugaddomnduvoonledvonds UfTRnsfiaenndosiunguimesenalnduaznis
inlUlgUseglovd

Perovskite’s structure; synthesis and characterization; catalysis and application;
oxygen permeation from air; Syngas production from partial oxidation of methane reaction;
cathode materials in solid oxide fuel cell, experiments associated with perovskite and its

application

SC 12322  WOADININTINN 3(3-0-6)

Biopolymer

auURANI9NIEAIN N19LAT WALNSEUIUNISHANNDALLDSINNEINTIN NodLues
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The physical; chemical and production processes of polymers from organisms;
biological polymers used in the chemical industry such as gelatin; agar; pectin; chitin; cellulose;

oil; wax; and rubber; etc.; application of polymer products in various industries
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SC 12323  wanfmugiaIndagmasldnianisinens 3(2-2-5)
Products from Agricultural Waste

ANUVINELarUTEINURsTaRMARliNIINITinYas lassasiameaiivesiangmasld
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Definition and types of agricultural waste; chemical structural of agricultural
waste; physical and chemical properties of agricultural waste; agricultural waste product
development; product design concepts and methods; practicing designing and developing
products to add value and functionality; experiments associated with product from agriculture

waste

SC 12324  nnsfiandeuuazmaideuvasisng 3(2-2-5)
Corrosion and Degradation of Material

nsianseauvaslany n1sRaNsuNTedLdnlasiall dns1n1sinnseu evnsnaves
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Corrosion of metal; electrochemical consideration; corrosion rate;
environmental effects; form of corrosion; corrosion prevention; oxidation reaction; corrosion
of ceramic material; degradation of polymer; applications and trends of material in the future
influence on product; experiments associated with corrosion of material

S v

SC 12325 UVDINANN N 3(2-2-5)
Product Colors

AU NUgURgITUaITIRETeIInsTsuALarn1sduATIEY UTeianyesd:
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Aunguiaduvendnsdoue
Fundamentals of natural and synthetic colorants; types of pigments: natural

colors; synthetic colors; extraction techniques from natural materials; techniques of natural
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dyeing; techniques of choosing colors for each type of product; quality analysis of paint and
residues; experiments associated with product colors

o/

SC 12326 ANAAFINNITULAN 3(3-0-6)
Chemical Industrial Materials

yiavesiananavnssy n1sUssyndldiangmaivnssundl lavie lavenay wanasn
wodwas wininasulndn Ll warAaundn N15HANTBUN NISYpsdaI8waznN1SUBeNU
Type of industrial materials; application of chemical industrial materials; metals;

alloys; plastics; polymers; ceramic composites; wood and concrete; corrosion; degradation and

protection

SC 12327 danudsznaun1snIaAll 2(1-2-3)
Chemical Enterprises

NANNITUAZNTEUIUNITNITYINUYIANILUTENBUNITNINAL ﬁ'ﬂﬂmmmmﬂ%@mz
yhguenyy lssnugramnssud Tssnuenia lssnusdnemiuaziaiesd fesUfifnisnans
antuddinenmand quilniesiieinenmansuazivelulad

Principles and process of enterprises in both government and private
organization; paint industry; ceramics industry; food and drink industry; center laboratory;

central institute of forensic science; center for scientific and technological instrument

sc 12328  waluladansaumnaiiandndnaiadl 2(1-2-3)
Information Technology for Chemical Products

N151lUTUNTUABUAILAB TN UNITNARB AL IATIEN Yoy anvadAdmSuLAll
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Using computer program for experiment planning and statistical data analysis
for chemistry; chemical structure drawing program; basic knowledge about information
resources and searching for use in business operations and in daily life; basic knowledge about

computer systems and internet usage; electronic commerce; business internet security
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SC 12329  unaswasnuvyuIsuwaznislduselevy 2(2-0-4)
Renewable Energy Resources and Utilization

ANUNUBLASUTZLANVDINGNUY qmﬁmam%mﬁﬁﬂuwé’NmLLazngﬁmam%ﬂizmw
WL nquf vanms daulszneuveuaiesile msthluldusslovivemdsnumudou ndanuay
nEruafing ndlelasiou th wazdane

Meaning and types of energy; national strategy on energy and strategy of the
ministry of energy; theories, principles, instrumental compartments, utilizations of renewable

energy, wind energy, solar energy, hydrogen energy, water and biomass

SC12330  arwiUssfuieaiungranegsia 3(3-0-6)

Fundamental of Business Laws
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Relationship between law and business; business organization model according

to Thai law; commercial registration of Thai business; electronic registration and trademark

request; basic law and business; business ethics and code of conduct; basic laws for startups;

moral of the person and business organizations to pay taxes

SC 12331  nszuIUNSHAALAEN1TIANTTRIndaulugnavnTsULAll 3(2-2-5)

Production Processes and Environmental Management

in the Chemical Industry

PAANMNTITULALNILUIUNINAAREAS TN AT LAY Qm?ﬁ‘wﬂﬁmEJWLL@%Lﬂ%%Nﬁ’]@’N
2AAMNTINDIMITHaENITNYATLUIIU geamnssulinsiall uazenamnssuluaniunisaliagiu
uafiunsdannden aunmsdanaden Msdansiazuumseyinvaunedeslugnavnssuai

Industry and production processes of product chemistry: pharmaceutical and
cosmetics industry, food and agricultural processing industry, petrochemical industry and
industry in current; environmental pollution; quality of environmental, management and

conservation guideline of environmental in the chemical industry
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SC 12401  ww3suanRiaAnwINILANNAAAIA 1(0-2-1)
Pre-cooperative Education in Product Chemistry

NANNITHALLUIANTDIANAIANY NTLUIUNITHALTUADUAIIY NuasTatIAUun

Aeatestuaniafiny anuditugruuasinadalunisatnsauendn wu msidenaniuivihau
wellansiTulse Rkaznisdunivaling mMIvauIyAanAMLAZINTIMNEINAR 2558TUTI0
AN TAUTTTNOIANT N1TAIUANAMNTWUALLNATIIUNIHAR aueundouazanaasndeluaniui
v nguaneAgadesiuaniussnunasdedidulunsiin

Principles and concepts of Cooperative Education; processes and steps; rules
and regulations related to Cooperative Education; fundamental knowledge and techniques for
pursuing a career such as workplace selections, resume writing, and job interview;
development of personality and social manner training; career ethics, corporate culture; quality

control and standardization of the production; personal hygiene and safety in the workplace;

laws associated with labour rights and workplace regulations

SC 12402  @vnafnwMIBALINANAMI 6(640)
Co-operative Education in Product Chemistry

sedndidesamebeudou: SC 12401 wSsuaniafnwrmaaindadioet
UTRmsugravnssuaindndasinuuifunanatoudundduninauaimie
anethasnelilasinsildsuneumnennarufiuseutesaanssunsdngas Sisieau
Ha N15URURIY WeusIeu ﬁﬂl,auaimﬂmmwumﬂLUEhLLazﬁﬂﬁﬁwmuL’fﬁJugULéu Tma‘uﬂamwmi
anusildanmsinuilundngnsilugmaujiinuiedmuaulugnisuszneuendn
Prerequisite: SC 12401 Pre-cooperative Education in Product Chemistry
Full-time practicum in the product chemistry; an employee or a temporary
worker under assigning the curriculum committee; reporting of training progress; writing report;
oral presentation and making a full-training report using knowledge integration obtaining the

curriculum to practicum to create a career opportunity
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SC 12403  SUNUNANIZNLATHANN N 1(0-2-1)
Seminar in Product Chemistry

aAUT8UITLUATANIN A UNER ST 2111TA0T 19T UavanTaume
Discussion of new product chemistry research and knowledge from journal,

papers, text books and information

SC 12404  1As9N15IeM1AiNEanN e 1 1(0-2-1)

Senior Project in Product Chemistry 1
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msduduteyaluteiiiiaula uasdeulassssmsidodmiulasenumananiasi
il Togldimaluladansaume 15aN5HagII89IUNNTINY 1NUNUAITYININE taziauslasanu

Literature survey of interesting topics and writing research proposal for product
chemistry problem-based project via information technology, technical journals and research

reports; research planning and presenting the project proposal

SC 12405  TAsIN15998MANNAAAIN 2 2(0-6-2)
Senior Project in Product Chemistry 2

se3viidesamadeudou: SC 12404 Tasam3Temaniindadoel 1

1139113381lA594N15398 N1sAAsIEiLaznIsklana N15eAUTIENa ajUunataznis
UEUaNANUIY

Prerequisite: SC 12404 Senior Project in Product Chemistry 1

Research project conduction; critical analysis; interpretation of results;

conclusion; research presentation

SC 12406  n1SHNUSLAUNITAIAVITNNIATNANA N 3(300)
Internship in Product Chemistry

nsEnUURNulumhienwenyy ¥SeniieusIUIaNNgITa i uUNINITRRIL

Practical training in private sector or government organization about

development of product chemistry
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Aesureseiniilngeulindngnsdu
SC 01006  tailiaediy 3(2-2-5)
Basic Chemistry

ansuwazantfivedans Usuaduius wia vesnan arsavalowazouds aunandl
NIA-LUALAZINGD
Substance and its properties; stoichiometry; gases; liquids, solutions and solids;

chemical equilibrium; acid-base and salts

SC 12001 adiialy 4(3-3-7)
General Chemistry

aansuarauURveans lassaineernouazn1319579 Wuswall USinuduius wia
YDUMAILATVOIUTY NIA-1UE Uazinde aunaiadl gauuwaransiadl saunamansiall tadlui n1s
UsggnaltieiludinUszdriu UfiRnsiiaenndesiunguiiaiialy

Matter and substance properties; atomic structure and periodic table; chemical
bonding; stoichiometry; gases; liquids and solids; acid-base and salts; chemical equilibrium;
chemical thermodynamics; chemical kinetics; electrochemistry; applications to chemistry in
daily life; experiments associated with general chemistry

Y

SC 12002  \ANBUNTINUFIU 3(2-2-5)
Fundamental of Organic Chemistry

UssLaNaesasUTEnoudunse ﬂ’]iL%EJﬂ%’e]LLazmiL%ﬂu@@ﬂﬂiﬂﬁ%ﬂW@Qﬁ"liﬂizﬂa‘u
Bun3d aweslawniiiiugiu nyilsifuresansusenouduras audinameninuasuitonadtugu
Y09a15UTENoUduUNY laun ezdvhfnuazeslsundn lalasaisueu dwes Nuea woanoses Loan
1o Alou nsnansuanddnuazeyiusnsnansuendan teflu anstluanaiugiu uasUfifnigd
H0AAADINUNIANE YY)

Types of organic compounds; nomenclature and structure writing of organic
compounds; basic stereochemistry; functional groups of organic compounds; physical
properties and basic chemical reactions of organic compounds such as aliphatic and aromatic

hydrocarbons, ether, phenol, alcohol, aldehyde, ketone, carboxylic acid and its derivatives,

amine; biomolecules, and laboratory experiments related to the lecture topics
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SC 12003  pilsuvdsialy 3(3-0-6)

General Organic Chemistry

¥ '

v & v A Y] Aa a a A a %
AIMUILUBDIAULNYINULANBDUNTY ﬂ']iLﬁEJﬂSU@LLaSﬂ'ﬁL%EJu%ﬁﬁiIﬂiﬂaﬁ'NsU@Qa'ﬁﬂigﬂ@U

Y

a

duvsd aweslealiugiu nyileiduresasusenaudund audivianeninwasyiseaiiiugiu

3 Y

a 6

Y93a13UsznoudunId loun azdvhinuazezlsundnlalasaisueu 8imes Wuoa uweanosed woah
lan Alaw nInAsUBNTanuareyiusnIanIsUandan ellu astiluanatasnediues

Introduction of organic chemistry; nomenclature and structure writing of organic
compounds; basic stereochemistry; functional groups of organic compounds; physical
properties and basic chemical reactions of organic compounds such as aliphatic and aromatic
hydrocarbons, ether, phenol, alcohol, aldehyde and ketone, carboxylic acid and its derivatives,

amine; biomolecules and polymer

SC 12004  UfuANsiAiBunIENalY 1(0-3-1)
General Organic Chemistry Laboratory
UTRnsiiduiusfunguiluneivuaidunidmly
Experiments associated with general organic chemistry

v

SC 12005  \AdLBewENdNUgIY 3(2-2-5)

Fundamental of Physical Chemistry

1%
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WUgIW
The state of matter; phase equilibrium; thermochemistry; chemical equilibrium;
chemical kinetics; electrochemistry; colloid chemistry; surface chemistry; application of

physical chemistry in industry; experiments associated with physical chemistry

SC 12006  \AdiBeAAndAlY 3(3-0-6)
General Physical Chemistry

A0MULVRIAANT AUAAINNIA NYNNBUNAAIART YULAL AuAALA JAUNAFNENST
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The state of matter; phase equilibrium; thermodynamics laws; thermochemistry;
chemical equilibrium; chemical kinetics; the rate of chemical reaction and chemical reaction
mechanisms; electrochemistry; colloid chemistry; surface chemistry; application of physical

chemistry in industry

SC 12007 UfdAnsiaTidsiAndvaly 1(0-3-1)
General Physical Chemistry Laboratory
UftRmsiduiusfuneiviediaiandild
Experiments associated with general physical chemistry

[

SC 12008  YAAUNUFIU 3(2-2-5)

Fundamental of Biochemistry

L4

nvimthimaeidunididdgsieanstiluana dkarasazanedmiuuisenis
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Functional groups of organic chemistry which important to biomolecules; water
and solution for biochemical reaction; basic of chemical reaction in organisms; cells and cell
components; structure and biological functions of biomolecules such as carbohydrate, protein,

lipid, nucleic acid etc.; enzymes and its applications; basic of metabolism process; experiments

associated with fundamentals of biochemistry

SC 12009  Fuadivialy 3(3-0-6)

General Biochemistry

6 U

Aufiugrumaaiiisndudmivined wjviniifivaaidunididdydeas
Falaana mnuddnuesdaued ndsnuuagnisudsuulamisiadl ssdusznevvousaduazvthi
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Basic chemistry necessary for biochemistry; importance of biochemistry; energy
and biochemical transformation; composition and function of organelle within cell; structure,

properties and functions of biomolecules such as carbohydrate, protein, lipid, nucleic acid etc,;
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enzyme and enzyme kinetic, metabolic processes of biomolecules, basic of genetic

information
SC 12010  Uf{uRn1sTadinaly 1(0-3-1)
General Biochemistry Laboratory
Ufuinisvegevaudivianienm audainiueliuazaudfinisgininvesasiiluans
Midonnaafungul

Laboratory for physical, chemical and biological properties of biomolecules

corresponding with theory

SC 12011 iafleduvidialy 1(0-3-1)
General Inorganic Chemistry

lassadrameaBiannselindveseznou oo5idaveternon n13519510 Wusziadl
arsusznavlessiln arsusznaulaniiaud Lﬂﬁ%@ﬂﬁ?@M%VﬁﬂLLaBG’WJLLﬂiu%%ULLﬂ’JLLiﬂ nilveauds
Tang Tangnaun a5 wilaeesAudulazarsusznoudadou UfAsonsa-waluaisazans
il

Electronic structure of atom; atomic orbital; periodic table; chemical bonding;
ionic compounds; covalent compounds; chemistry of main group and first row transition
element; solid chemistry; metal; alloy; semiconductor; coordination chemistry and complex;

acid-base reaction in non-aqueous media

SC 12012 UfiAnnsiatiafiunidialy 1(0-3-1)
General Inorganic Chemistry Laboratory
UftRnsiduiusiuneiviadiotunidmly
Experiments associated with general inorganic chemistry

¢ Y

SC 12013 1ANTATITHNUFIY 3(2-2-5)

Fundamental of Analytical Chemistry
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Fundamental of analytical chemistry; calculation of involved statistic
calculation; preparation of solution; basic of sample preparation; volumetric analysis;

gravimetric analysis and its application; experiments associated with general chemistry

SC 12014  msAnevidleiadasiienaly 2(1-2-3)
General Instrumental Methods of Analysis
wdnn1s daulszneuvesaieile Laznsuszyndldinadantsanlnsalnd
wazlassnlnn il ionumdneimaniUszgnd waznsiinmadiamsiiasgimaniilagldieiosdlo
Fundamental, instrumental compartments, and applications in spectroscopic
and chromatographic techniques for applied science; practicing in instrumental techniques for

chemical analysis
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