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3. viangns
3.1 nangns
3.1.1 Snuniwinsssaaaudngns Lideendn 121 wiwfn
3.1.2 lpseadramangas
(WnnirdAnenaly Lifloandn 30 wuaefia

NEuEYDYANYY Titleanin 3 wmibefin

nguansemansuvigusznaunts lldesndy 6 wiedn
1 o d 1 24 1 1 =
nguansenwfiuntsiieas lifeundt 13 wmisefa

nauasenalliodvouaswaiflodan litdeendy 5 wawfn

- nguANTTAUVSEANERS lLidesnin 3 wiefa
(2) BUIRTVNANIE lidewnin 85  wiqehia
- vy 11 wdein
- Agawietiu _ 58 whefin
- Jnawisidon ludfesndn 16 wuefn
(3)wuandrdanias lddeandn 6  wiefn

3.1.3 578791

(1) wundnfneinqly lddeendn 30 wiwhn
Linguanszagaiisge Wiffleendr 3 wiatfa
01175xxx  NANTIUWARANE 1(0-2-1)

(Physical Education Activities)
wazidaniSeudnlitosnm 2 vihein 3nNseden lunuIRITIAnE

il

lU nguansradfily

u L

1.2 ngaanseAtansuiadusenaunts bitdeendn 6  wiaefn
WidenSeulideundt 6 wihefinansedunlunuinindnwily

nuasEAansLviaUTENBUNNS

1.3ngumsenwnfunisilaans 13 wiefin
Iarenalsena 1 a1 9(--)
Fwnwilng 3(--)
ensauna/meuiaiees  lidesnd 1(--)

Languanszwailioslveuazwailioslan litfesndr 5 wuaefin
01999111  AARSWIUKUAY | 2(2-0-4)

{Knowledge of the Land)
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= = < 1R 1 1 o - = =
wasideniseudnliosnin 3 winefin 'il'?ﬂ‘éﬂ&l'l‘ﬂ'llﬂﬂﬂ']ﬂ?‘ﬂ'lﬂﬂ‘l:}’l

VU nguansywaliasineuaswaiiioalan

1.5 nguansvquviseaans luitdeand 3 wiaehna
WidanGeulitiosndn 3 miedn anseivlumuardefinusialy
nNATZAUYITUANAns

(2) NNIRIBANIZ livaunin 85  wiqwhn

2.1 F9uny 11 nuqBAn

01417111 UAARIA | 3(3-0-6)
(Calculus 1) ‘

01420119 FaAndodwda 3(3-0-6)
(Abridged Physics)

01420115 WandegdrsduaunaUfjun , 1(0-3-2)
{Laboratory for Abridged Physics)

03652111% o 3(3.0-6)
(Intreduction to Chemistry)

03652112* Ufjiimaiaiidosdy 1(0-3-2)
(Introduction to Chemistry Laboratory)

2.2 A 1aNIEUIAY 58 wiaein

03652121* wé’nmﬁ%uw‘%éﬁ'ug'm 4(4-0-8)
(Principles of Basic Organic Chemistry)

03652122* URTRNsATBuNIEHugY 1(0-3-2)
(Basic of Organic Chemistry Laboratory)

03652131* AsAEMSUTNIemans 3(3-0-6)

uazvpluladiniuszgnd
(Calculations for Applied Chemical Science

and Technology)

03652132 \AfiBsHAndAug Y 3(3-0-6)
(Basic of Physical Chemistry)

03652133* UftRmMaledifeRtandugu 1(0-3-2)
{Basic of Physical Chemistry Laboratory)

03652141* Laifnseiioedu 3(3-0-6)
(Introduction to Analytical Chemistry)

03652142* UfoRnaiaiieseidoy 2(0-6-3)

(Introduction to Analytical Chemistry Laboratory)

*saedvulaiva
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03652143*

03652221*
03652222*
03652223
03652224*
03652231*
03652232*
03652233%
03652234*
03652241*
03652242*
03652243*

03652244*

03652245*

03652246

03652247

*se3ynUnlvy

ANNUasafemaaiilaznisinnng 22-0-4)
YpudEN19LALl

(Chemical Safety and Chemical

Waste Management)

\nBuvsdussens 3(3-0-6)
(Applied Organic Chemistry)
UfiAmsalidun3dusegng 1(0-3-2)
(Applied Organic Chemistry Laboratory)
ménTnaiifug 3(3-0-6)
(Principles of Basic Biochemistry)
UfTRnsTaAiiugiy 1(0-3-2)
(Basic of Biochemistry Laboratory)

PTG RENSUTEYNA 3(3-0-6)
(Applied Physical Chemistry)

wiloiungiugu 3(3-0-6)

(Basic of Inorganic Chemistry)

lavegduniduazinddratunse 3(3-0-6)
(Organometallic and Bioinorganic Chemistry)
Ufinsndiefiuvisfugu 1(0-3-2)
(Basic Inorganic Chemistry Laboratory)
wannsaeiTinseiienesle 3(3-0-6)
(Principle of Instrumental Chemistry)
UftRmseiiiesgiitneedosilo 2(0-6-3)
(Instrumental Chemistry Laboratory)
wniiwedwefisdiu 3(3-0-6)
(Introduction to Polymer Chemistry)
awninsalndmiunishgaiiendnunl 3(3-0-6)

Yasansduvitduazansatiunid
(Spectroscopy for Identification of Organic
and Inorganic Compounds)

ATYUUNTN KA WNTTUATUAZIIENN  3(3-0-6)
(Chemical and Physical Industrial Process)
sEuumURNAMNIWlUERaMNTIIAT 3(3-0-6)
(Quality Control System in Industrial

Chemistry)
winmsaoufisusiesiletamdineneans  2(2-0-4)

{Calibration in Science)
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03652397* dUuU 1

(Seminar)
03652499* lassnuineadnsuazinelulad 2
wiilsegne
(Applied Chemical Science and
Technology Project)
2.3 Agnanwigiden liveendn 16 wiawehin
Thdendoy mndregnsedveeluil
03652351% (ATATOUANTNATLIN 3(2-3-6)
(Computational Quantum Chemistry)
03652352* namaniafinwagmidaaadaluans 3(3-0-6)
{Statistical Mechanics and Molecular Simulation)
03652353* dhufusiudnnianmiefiomanyms  — 3(3-0-6)
(Activated Carbon from Agricultural Wastes}
03652354* LgulgosMaLAsiLTalas 3(3-0-6)
(Chemical Optical Sensor)
03652355%  HRIMEFARSHLgM 3(3-0-6)
(Basic of Forensic Science)
03652361* wialuladiuazial 3(3-0-6)

03652362*

03652363*

03652364*

03652365*

03652371*

03652372*

03652373*

*srgignlalad

YDA TNAN N UeFTTUYI
(Technology and Chemistry
of Natural Products)

dhifunenseing 3(3-0-6)
(Essential Oils}

LAZvB9EN 3(3-0-6)
(Chemistry of Medicines)

\ATliASaed1ans 3(3-0-6)
(Chemistry of Cosmetics)

WATBUNIY 3(3-0-6)
(Bioorganic Chemistry)

wildlalasduasnsuszend 3(3-0-6)
(Zeolite Chemistry and Applications)
nssiseuaznsinssv | 3(3-0-6)

ANVUSIANIZVDINUNY

(Catalysis and Surface Characterization)

IR : 3(3-0-6)
(Green Chemistry)
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03652374* \pfiALIRUA
(Chemistry of Color)
03652375* 1pfluayAruddurnIwdsu
(Chemistry and Sustainable Energy)
03652376* \pilBuvisdgnamnysy
' (Industrial Organic Chemistry)
03652381* WoRWBITINH
(Biopolymer)
03652382% woRwasdmMIuATEgRaTIN YWY
(Polymer for Bio-Circular-Green Economy)
03652383* wodllesnauLarnafiwosTelsznay

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Polymer Blends and Polymer Composites)

03652384* (naluladwanasin
(Plastic Technology)

03652385 nemsidulouasime
(Fiber and Textile Science)

03652390* NILETLNANMUNTBUAVAIANW
(Co-operative Education Preparation)

03652396* ZpuarzyneaeniviAingimans
uwazwAlladimiivssynd
(Selected Topics in Applied
Chemical Science and Technology }

03652490* @vnaAny
(Co-operative Education)

03652495 Tassmidderlosumainenemens
waginaluladiadiuseynd
(Introduction to Applied Chemical Science
and Technology Research Project)

03652498 UgymiiLey
(Special broblems)

*sqpgnaluy
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3.1.4  A29819LNUNNSSOU
3.1.4.1 D3anlshFenSeuaniafnen

U 1 sanAnend 1 Frurumiaefin (Busstne-v UFiRs-vaAng
AILAULD)
01417111  WAAEAA | 3(3-0-6)
01420119 Ha@ndagraduu 3(3-0-6)
01420115 WAndethadaunalfin 1(0-3-2)
03652111 aiiidoasu 3(3-0-6)
03652112 UtiRntsiedidosdy 1(0-3-2)
03652143  anuvasniuviamluasmsinnsvos  2(2-0-4)
W@enaadl
01999111  ANARSUMILNUAY 2(2-0-4)
01175 NANTSUWAANY) 1(0-2-1)
mMumlsEma 1 a1 (- -)
77 18- =)
I 1 ArannsBnund 2 Frumumizefin (snusTee-gudfiRnne-vaiou
finenutea)
03652121  wdniATBUMIEAUgIU &(&-0-8)
03652122  UfjiRnaedBunieiugu 1(0-3-2)

o YY)

03652131 AmrERsamsuinInemansiar - 3(3-0-6)
winluladialivssgnd

03652132  \afliBsfEndiTou 3(3-0-6)
03652133  UftRnisiadidefiEndiugu 1(0-3-2)
03652141 aiTasieniioeiu 3(3-0-6)
03652142  UfiRnisiaifinsngiiilasiy 2(0-6-3)
MWHNUSANA 1 AT 3 -)

94 ' 20(--).
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Ui 2 mannsdnenil 1 Fruruwmitein (v0.usTgre-vaUfuRns- v Anw

fHAUD)
03652221 \afidunidszgnd 3(3-0-6)
03652222  UjURnaLAlidunidusvynd 1(0-3-2)
03652223 &N muwumu 3(3-0-6)
03652224  UfUAMsTnalitugy 10-3-2)
03652231 Al “wdanaﬂs.,anm 3(3-0-6)
03652232 LﬂiJE)UUVﬁEJWU_ﬁ_'Iu 3(3-0-6}
03652243 \nfiwaRiediiosdu 3(3-0-6)
MyEdTEwa 1 Aty 3--)
594 20(--)
39 2 AsmamsEnui 2 Frusumdisfin (wuustena-ynUfiinm -y Anwn
fA8AULEa)
03652233 lavgBuvstuasiaditoiuyid 3(3-0-6)
03652234 UfRmatadatuvidiugu 1(0-3-2)
03652241  wdnmsmaaieneiioeiedle  3(3-0-6)
03652242  UfURMaAiTseishensasie 2(0-6-4)
03652244  awnlvsalnUdmiunisiga 3(3-0-6)
LlonAnwnvasasiunsd
uazansatiunsy
03652245  ATEVIUNIITNEREIMNTTUATILAY 3(3-0-6)
AT
03652246 szuumuANANAWluanamnsTmad  3(3-0-6)
03652247 wdnmsaeuTisurdasiiatamis 2(2-0-4)
weemang

U 20(--}
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39 3 anennsAnE 1 dusumlaeia (uusTee-vaUiRns-vaAnn

fianautas)

03652397  AuuW 1(1-0-3)
Fanzidon 9
el nguansewadleslie 3(- -)
uazwalialan
Jransauna/meuinnes - -
Fnwing (- -)

57U 17(--)
35 3 Avansaned 2 Srwuwmineiia (su.usTune-vu.UfuRnns-ou.Ane
#EAILD)

03652 AnawIElden 6
AAnw il nguanssaansws 6(- -)
Hussneums
Frudenia’ &~ -)

gt 18(--)
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U7 4 mennsAnenit 1 Fuumineiin (vu.usiow-su U fuians-vudne
Aaunulag)

sy o . '
03652495 laswuiuibawiumeinenmaniuas  1(1-0-2)
wialuladiniussynd

Fudnilu nguanszagiilay A--)
Fvdnuill nquansequviamans 3~ -)
FieH] 6(- -)
T 4 nemsAnwi 2 drrumaein (vu.ussee-eu Uil v Anm
fiEAULDS)
01403499 Tasssniveimaasuasivaluladial 2
Usvgnd
594 2
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P o o o1 '™
3.14.2 uaﬁlﬂtﬂaﬂlﬁﬂua“ﬂﬂaﬂﬁq

IR 1 amanrsinen 1 Fuaumiaeia (ussae-aUiiRna -y fne
AneAULEa)
01417111  uPaRdd | 3(3-0-6)
01420119 Wandeogrduw . 3(3-0-6)
01420115 Wandodnsdaunaufia 1(0-3-2)
03652111 nilidasdiu 3(3-0-6)
03652112  UfiRmaaiidosdu 1(0-3-2)
03652143  ANuUssniEaAiLasnITIANITTEY  2(2-0-4)
@evnaadl
01999111  enaRIUALHLFAL 2(2-0-4)
01175xxx  AINTIUWAANYI 1{0-2-1)
AMeWUTENA 1 AW 3- -}
94 i9(- -}
35 1 prnnsenead 2 Suaumizeia (va.usse-wuU RN -0, Amen
faBAULaa)
03652121  wdn.aRBuvdERugY 4{(8-0-8)
03652122 UfURnsinddunidiugu 1(0-3-2)

03652131  MFAUIAETSININerERTwaY 3(3-0-6)
walulatiaivszynd '

03652132 wildaiandilosiy 3(3-0-6)
03652133 UftRnaeiiieiEndiugu 1(0-3-2)
03652141  \wiliiaseiioedy 3(3-0-6)
03652142 UftRmseiiiesisiidosiu 2(0-6-3)
AMANUTEWIA 1 AW 3(--)

57 20( - -)
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U9 2 mansAnendl 1 Fumdagin (va.usTeie-un.UfuRns-wLAne,

LXCLIEY) _
03652221 \miBuvisdUsEENA 3(3-0-6)
03652222  JfURMuATiuvsdussens 10-3-2)
03652223  wdnTuadifugiu 3(3-0-6)
03652224  UfURmstaaiiugu 1(0-3-2)
03652231 nideEnduszand 3(3-0-6)
03652232 nitaluviEiugu 3(3-0-6)
03652243 \nfiweRwasidasiu 3(3-0-6)
Mewedssng 1 2w (- -)
U 20(--)
35 2 avamsanuni 2 Frsumingfin (vaussep-suUfuRns- v fow
fanauLna)
03652233 lavwduvisduasiadfiatiunid 3(3-0-6)
03652230 Uftimstafiafiuvddnugu 1(0-3-2)
03652241  wdnmsmaaiieseidoeiadls  3(3-0-6)
03652242 UfjRmsiaifiesievidaeniosia 2(0-6-)
03652244 awninsalnUdmiunsngad 3(3-0-6)
andnunivasaITaunae
uavasatiumdy
03652245 NIFUIUATINNEAAIMNTTIATILES 3(3-0-6)
YN

03652246  szuuUANAMAWILARAMNITAR  3(3-0-6)

03652247 wWANNMSEDUWIDUASiIaIANI9 2(2-0-4
Fnenrand
593 20( - -)
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4 3 mamanwfl 1 Srwrumizefin (ra.ussus-vu.Ujianms-vaufne

funuLDg)
03652397  duuun 1{1-0-3)
B Jrnawizidon 6
Iyl nguaszegiiigy - -)

Jndnvwinly nguanseguvseanans  3(- -)
Frfnwily nquatsewadiodlne 3(- -)

=
wazwallindan
IaEsauna/Aeuimned (- -
Faing 3(- )
33 19(--)
U# 3 ananasfinendi 2 Fwumiieiin (vu.uTsee-vsLUfuRms-vu. A
fnuAuLaa)
= =
Fnawisiden il
FAnwialy nguatsermanum 6(- -)
Hussnaunis
v ndenes , 6(- -)
593 16(--)
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U0 4 nnAnsAnedl 1 Funmiteia (Bu.ussene-vu.UfuRns- v Anw

ALy
03652490  @ufiadn 6
U [
U 4 manisfnunil 2 Fuaumiohin (vussse-sUfiRms-oaAnw
funuas)
01403499 lassnuivenmaniuazmaluladinl = 2
Uszgnd
U 2
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3.1.5 AM95UINSIEAT

03652111*

03652112*%

03652121*

*sedv il

3.1.5.1 swinidusiaivvemangns
iy 3(3-0-6)

{Introduction to Chemistry)

lasaintesnauuasmnsen  WussAl U sduius  uia
Ypuviauayvods asazats saumansiadl aunandl auqalossu Twvih
il wazialisioedes

Atomic structures and periodic table. Chemical bonding.
Stoichiometry. Gases. Liguids and solids. Solutions. Chemical kinefics.
Chemical equilibrium. lonic equilibrium. Electrochemistry and nuclear
chemistry.

Ufuinsniiilaeiuiugiu 1(0-3-2)
(Introduction to Chemistry Laboratory)
Fyfidaaduanne : 03652111 viewdeuiiu

UfoRnsdmiuiann 03652111 wniidseiy
Laboratory work for 03652111 Introduction to Chemistry.

wanASTBuM IS g &(4-0-8)
(Principles of Basic Organic Chemisiry)
JfdeaSuunney : 03652111
AgriifpaiSeundouiu : 03652122

Wuszuarlnsesa1aweeasBun3s manvwssanuasmseudoves
a130un3s auAnenmennresarsdunid audfanulunia wavas
a1sduvdd aweslawnd nalnufAsenaldunid uitoniuddodidning
Induaeiandlolnd UfAsernseda UfATensunudidefindleluns
UfjAsenvesansusenaunelsunfn UjAsensida Ujisemendindulas
Fandu

Bond and structure of organic compounds. Classification and
nomenclature of organic compounds. Physical properties of organic
compounds. Acidity and  basicity of organic compounds.
Stereochemistry. Organic reaction mechanism. Electrophilic and
nucleophilic addition reaction. Elimination reaction. Nucleophilic
substitution reaction. Reaction of aromatic compounds. Radical
reaction. Oxidation and reduction reaction.
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03652122*

03652131*

03652132*

UfTRmsIATiBuviIiugy 1(0-3-2)
(Basic Organic Chemistry Laboratory)
Jiidaadeusnnou : 03652112
Iiimpaieundeudu ; 03652121

UfoRn1sdmivion 03652121 vaniafiurIsiugu

Laboratory work for 03652121 Principles of Basic Organic
chemistry.

msAnnnEmiuininemanswavivelulagiaiivszand 3(3-0-6)
(Calculations for Applied Chemical Science
and Technology)
Jyiidoaeusnnou : 01417111

avmihazdu aifuasmsimseidoya Viglawd nsmuiaus
aunsifeouiusid osiu Lminduagiadniunis nisdunumanii
WAerfugamwamand saumandiadl wndilniia ndenoudy grummanans
Weadi nowindsuazanlnsalad

Probability. Statistics and data analysis. Three-dimensional
space. Integration. Introduction to differential equations. Matrix and
operators. Chemical calculations related to thermodynamics, chemical
kinetics, electrochemistry, guantum chemistry, statistical
thermodynamics, group theory, and spectroscopy.

wiBeAndRugIY 3(3-0-6)
(Basic of Physical Chemistry)
JpideaSeusnon : 03652111
JioanToundaudiu : 03652133

nguijsaluanaveuia gammarans uwuleinniaresnsuians
wazansnay il wefiiuiy Mswisuulamesesmenen ke
G

Kinetic-molecular theory of gases. Thermodynamics. Phase
diagram of pure compounds and mixture. Electrochemistry. Surface
chemistry. Physical and chemical transformation of substances.

29
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03652133*

03652141*

03652142*

03652143*

VTR e BiAnd Rugy 1(0-3-2)
(Basic of Physical Chemistry Laboratory)
YTidioaSeusnnew : 03652112
Janiidoaduundontu : 03652132
UiiRnsdmsuinn 03652132 wnildsfiAndfiugu
Laboratory work for 03652132 Basic of physical chemistry.

wiBseioey | 3(3-0-6)
(Introduction to Analytical Chemistry)

SefideeSeuInneu : 03652111

]
= =i

FgrdeaTeunsaui : 03652142

wANNTAMSUUAUNNTIIATIEY MsheseiuTuuansiagld
UAdenaviv il nmsiesgvidinnaslegldujizesnend ns
AwsrziUinaanstagldufisenisifaagnoy nshiameidiuuaising
TdUfRsensiinansUszneudediou madmsilininasiegldinailaa
wWilnsalal nsssanumadueiiinsie msldadilunmsiinsgrdoyn

Principle in chemical analysis. Quantitative analysis using
neutralization. Electrochemistry. Quantitative analysis using redox
reaction. Quantitative analysis using precipitation. Quantitative anatysis
us-ing coordination reaction. Quantitative analysis using spectroscopic
technique. Report in chemical analysis. Statistic for data analysis.

UfTRnaniiieredi oy 2(0-6-3)
{Introduction to Analytical Chemistry Laboratory)
Jeidioadeuntew : 03652112

3=mﬁo’fam‘%‘auw§auﬁ’u - 03652141

UiiRmedmiuinn 03652141 iniiiasesidasiy
Laboratory work for 03652141 Introduction to Analytical
Chemistry.

aalasnfemaaiivaznisianisvesdemandl 2(2-0-4)
(Chemical Safety and Chemical Waste Management) '

& A e 4 ar d 1 s -
wdnmsuazvgufiieniuingdunmeuaznisanainndesadunig
arududunsievesasiall msduundszandngdunsie msdaueniiu
Tandunse Mmavudeingdunsie NMsdanInnvendedunsie ssuudams

*seArnlaiug
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o

sutlestudy nssedug i nsesredyalfiegdunsiouasngmuned
Rendound

Principles and theory concerning hazardous substances and
how to reduce hazard risk. Hazard of chemicals. Classification of
hazardous substances. Storage of hazardous substances. Hazardous
substance transportation. Hazardous waste treatment. Security system
management. Accident suspension. Hazardous substance act and

related law.

wilduvidussynd 3(3.0-6)
(Applied Organic Chemistry)
Jiidoaieusnney : 03652121
FiidouSouniouriu : 03652222
Ulasiadl ginuazandd nalnnisiiaufisenasnsdansizsiluy

aeamnssuellnaiail wefiwes vilauavaudd nalnnisiinuffseuas
nsdaasigilugaavnssuvasnadiwes ddou afinuazaud® nalnnng
Wisdfiseuasnisdunsievasddon Janfiuwasen wilauazyselovd naln
nsiinudAseuaznisdunsgivesinlunase) arsidadngiiy vie
Usglominazaruduiiv nalamsifeufisonasnisdunsizivesansiin
Angiy arseandueioTsned viauasuselel nalnnsiinufisenaznis
HUATIWRTDIETNAN AN TITUTIR

. Petrochemicals, types and properties, reaction mechanisms and
industrial synthesis of petrochemicals. Polymers, types and properties,
reaction mechanisms and industrial synthesis of polymer. Dyes, types
and properties, reaction mechanisms and synthesis of dyes. Vitamins
and medicines, types and benefits, reaction mechanisms and synthesis
of vitamins and medicines. Pesticides, types, benefits and toxicity,
reaction mechanisms and synthesis of pesticides. Natural products,
types and benefits, reaction mechanism and synthesis of natural
products. '

UjiRmsindiuniduszand 1(0-3-2)
(Applied Organic Chemistry Laboratory)
JriideaSeuntiou : 03652122
JiideaSuundoui : 03652221
UjURmsdwmTvinn 03652221 \wilduvsduszand
Laboratory work for 03652221 Applied Crganic Chemistry.

*sregnlnlug
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wdnFAdiug 3(3-0-6)
(Principles of Basic Biochemistry)
AfidouSeuinneu : 03652111
AfidoaSeundoud ; 03652224
audAnaaduazniemeniweseanslulawmsn lesdu nsaesiily
WsAu nsniimddn eulvluazlaeuley nalnmsihauuazeaumansvas
loulay wausdBuwesmslulawmsy lvdiu Wsfiu nsalieddn
Chemical and physical properties of carbohydrates, lipids,
amino acids, proteins, nucleic acids, enzymes, and coenzymes.
Mechanism of enzymes and enzyme kinetics. Metabolism of

carbohydrates, lipids, proteins, and nucleic acids.

UfoRmsTuaiifugiu 1(0-3-2)
(Basic of Biochemistry Laboratory)
IiineaFuuLion : 03652112
FfiKauTounieusu : 03652223
UiTRmsdmiuien 03652223 ndnFuaiifiugiu
Laboratory work for 03652223 Principles of Basic Biochemistry.

\AILTeRANAUsBYNG | 3(3-0-6)

(Applied Physical Chemistry)

feiideadeuiniou : 03652132

JerfideaSeundoutu : 03652133

Pauransiail Snsusenlfidenall nouivewaumansiadl nns
Seisonaiiuaznnsuszgnd qaduiavesnamansamsuy danatives
nafansAteusy aun1sad U Tassadresesnon Tnseadravedduiana
noufveaiusuiall NMsUsEenavawimousy
Chemical kinetics. Reaction rate. Theories of chemical kinetics.

b

Catalysis and applications. Origins of quantum mechanics. Postulates of
quantum mechanics. Wave equation. Atomic structure. Molecular
structure. Theories of chemical bonding. Applications of quantum
theory.
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03652233*

03652234*

03652241*

infefunidugny 3(3-0-6)
(Basic of Inorganic Chemistry)

SefieeSounnniou : 03652111

Tassasradidnvsaiinduasaznau nouWussedl Taswadwdnuay
Tnssaduluanaveweonuds inflvessmmyvanuassmmsuddunyusn i
wesanTUsznaulrnaftuty

Electronic structure of atoms. Chemical bonding theories.
Crystat structure and molecular structure of solid. Chemistry of main
group and first row transition elements. Chemistry of coordination

compounds.

langBuniduazialifretduse 3(3-0-6)
(Crganometallic and Bioinorganic Chemistry)
Sfireaideuannion ; 03652232

anuswasnguingy dydnvalveuvey nalnuffsewes
ansediunid arsusenaulanzdunss wilfedunsd

Symmetry and group theory. Term symbols. Inorganic reaction
mechanism. Organometallic compounds. Bioinorganic chemistry.

UjiRnaadieturdsiuguy 1(0-3-2)
(Basic Inorganic Chemistry Laboratory)

= d p 7 =t 1
NP DASEUINNDY : 03652232
naIuNADUSUUNTUNY ; 03652233

UFURMsdmsuIn 03652233 Tanvduvisduazniitretunid
Laboratory work for 03652233 Organometallic and Bioinorganic
Chemistry.

wannsmaRiiinTeisiaedesde 3(3-0-6)
(Principle of Instrumental Chemistry)

FafigpeSeunnton : 03652141

wasdviideadoundauiiu : 03652242

wailamalasiniving® Fivwaninsalndssavlnanauazesmon
Tovedediond Fassimaniiini F3srnuiou

*5eg s lvyd
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Chromatography  techniques. Molecular and  atomic
spectroscopic methods. X-ray methods. Electroanalytical methods.
Thermal methods.

UitRmsiaiiiesievidneniadle 2(0-6-3)
{Instrumental Chemistry Laboratory)

Jendifedeuanteu ; 03652142
wazivfigouSeundouty : 03652241
URTANsEnUTT 03652241 ndnmemanifiasieviioieiedle
Laboratory work for 03652241 Principle of Instrumental
Chemistry.
infwedwesilowdy 3(3-0-6)
(Introduction to Polymer Chemistry)
Afidaadeniannou : 03652111

wanyagrumaaiinediues UfTemedwelsiwdu audfimeai
Jou dnvausndugiuingtvemedines autRdinarewediues nis
nagaunadiesiug muduiusredassaiasioad aafuudsdmiv
wedwed nssurunmstusUidosdu

Fundamentals of polymer chemistry. Polymerization. Thermal
properties. Morphotogy of polymer. Mechanical properties of polymer.
Basic testing of polymers. Structure-properties relationship. Additives for
polymer. Basic polymer processing.

awnlnsalnUdwmiunsigatendnuaiveasunid 3(3-0-6)
Lava1sanuvse
(Spectroscopy for Identification of Organic

and Inorganic Compounds)

SenfidesSyumniou : 03652121

vdnnsvesaunivsaln? nnsfiguillasadasdunisiedansily
ToidnAdtdaaUninsalal Suvsisnaninsalnd wuaanlnsumiuag

= = £ = 3 <) o L3 a L3 < =
fedesuuniuiinislouuudadninsalnd msigadiendnuniansetun’
aedansihledn-idilanaswgenisaudaninsalnd Sudsusauay

o

* srnuannsalntd Sedend wuaaninswydvasdidnasouatiuslenyug

awninsalnd

Principles of spectroscopy. Structural identification of organic
compounds by ultraviolet-visible spectroscopy, infrared spectroscopy,
mass spectrometry and nuclear magnetic resonance spectroscopy.
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03652245%

03652246*

ldentification of inorganic compounds by ultraviolet-visible and
fluorescence spectroscopy, infrared and raman spectroscopy, X-Ray,
mass spectrometry and electron spin resonance spectroscopy.

NTLUIUNTNNYAEMNTTUATLABNIEA N 3(3-0-6)
(Chemical and Physical Industrial Process)

SeiideaSeumney : 03652111

nﬁsmumsmqLﬂﬁqmammsmﬁmﬁu UfAdensidsuntamn
n’lEm’l'wLLazﬂwmumsﬁ”ug'}umﬂqma’mmwLﬂﬁ' WA MAINNTTY
gramnssnllasdoy gaamnsind-ans geamnssnduloasifuauay
NTgANY QRAMNTIUNANEAFN Qmaﬂwﬂ‘i‘suﬂé’mmuamﬂﬂ AAINNTINYS
STTUTIRUAZENTUATIZY ORAMNTIUAYLASESANUIIFIHR

Introduction to industrial chemical processes. Physical changes
and chemical reactions in chemical industrial process. Industries gas.
Petroleum industries. Color-alkali industries. Pulp and paper industries.
Plastics industries. Sugar and starch industries. Natural and synthetic
rubber. Soap and detergent industries.

sruumuAuaunwluenamnssuadl 3(3-0-6)
(Quality Control System in Industrial Chemistry)
Jiseafuumney : 03652111

ﬂ'anmfl,ﬁ”aw]”ul.ﬁ'mﬂ“ummg'm loreale/ladd 17025:2017
nszvrunIsTuTesuarmilesusedulssivalneg n1sfinauninsgiu
loieale/lo8% 17025:2017 Farmuarily dofvundulassadng fermvun
ATUNTHEINT NTIAVUDNANTTLUUAMAIN MTATIRRem RN ey
139189 TUNAN IS NAFDULALIAS BIMNENITIUTEN mm‘sgm%u‘] fiRetos

Introduction to [ISO/IEC 17025:2017 standard. Certification
Process and certification center in thailand. Interpretation of i1SO/IEC
17025:2017, ceneral requirements, structural requirements, resource
requirements. Quality system. Intemal quality monitoring. Reporting of
test results and certification marks. Other relevant standards.

*51egnn vl
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winmsaouifisuindsaliatamaivendans 2(2-0-4)
(Calibration in Science)
JefiFpaTeuiniow : 03652141
wagimiideaieundoniu ; 03652242

AsEULTBULAS 09T AT paudaTAYSHRS 1A DeindilaTuas
wiosfiotngumal msnsieasuaussnusialssyIiaidaaninsiiines
ANyl ueuYeIMsTamamsiasizinaail aruliudusuveinisia
ven1sdeuisy Msvnudeusanisaeuifisuadedien

Calibration of balance, volumetric flask, pH meter and
thermometer. Verification of UV-VIS spectrometer. Estimation of
measurement uncertainty in chemical analysis. Estimation of
measurement uncertainty in calibration. Verification of calibrating

results of instruments.

LRSI DUFANLTIATUAE 3(2-3-6)
(Computational Quantum Chemistry)
Seiidoaduunney - 03652231

Arwiugumansufiunesdmiuied nqufveniussiadiuaznns
Useeniniaall vau)rasisiounsna willeudida wazuouleudina
wdnmsuagn1sUsegndvemguilassadiaddnasey walauazisnisldou
TUsunsunuAliABNiADs nIfiAng

Basic knowledges in computer for chemistry. Theories of
chemical bonding and chemical applications. Theories of empirical,
semi-empirical and non-empirical metheds. Principles and applications
of electronic structure theory. Techniques and methods through
computational chemistry software. Case study.

naraniatinuasnssianadiluana 3(3-0-6)
(Statistical Mechanics and Molecular Simulations)
SefidpaSounniey : 03652231

nafandideats Heddunisudsdiuveduana auduiussening
#Hendunegamnamansuazanfunlsdiuveduiana dunsisenved

Tuana Waknsmniaiinesiaines

“Statistical mechanics. Molecular partition functions. Relations
betweéen thermodynamic functions and molecular partition functions.
Molecular interactions. Computational chemistry software.
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dufusuianiagmiefiomanns 3(3-0-6)
(Activated Carbon from Agricultural Wastes)
Aiineadouniney : 03652132

autAvasdwiuiud nszuiunsadndufusiudontanmiafions
msinens MmyliassinudRvesnuiuiug nalnnisgaduvasauiudiud
melutagdu

Properties of activated carbon. Production of activated carbon
from agricultural waste. Characterization of activated carbon.
Adsorption mechanism of activated carbon. Current research.

UL DIN AT NG 3(3-0-6)
(Chemical Opticat Sensor)
Jeidouduuinniou : 03652233
mﬁsqﬂ'sﬂmaqaLLaxé'umﬁ?mﬁLﬁﬂﬁ@ﬂﬁ@@ﬁu fsuvnaAiilay
wugesnaedl winnisiugruesanlnsalnddsuss msewdidnasou
Tuloppwiledou n1satewmdidnaseuniely midwmaﬂﬁnmiamﬁagn
NSEAUAIBUAY NIMemwaRuLTleuuLs Mssemlusneunmeluluanaly
anmgnsguuaynsifiaendlowed wuweimaaiidaasninoyaiautly
migﬂl,muﬁﬂuaaﬁuﬁl,ﬂma%

Basic supramolecular chemistry and its interactions. Chemical
receptors and chemical sensors. Basic optical spectroscopy. Electron
transfer in complex ions, internal electron transfer, photoinduced
electron transfer, resonance energy transfer, excited state
intramolecular proton transfer and excimer formation. Chemical optical
sensor of nanoparticles. Indicator displacement.

GFinemansiugu 3(3-0-6)
(Basic of Forensic Science)
IpriifeaTuunniey : 03652121 uay 03652141
anuidosuisfisdfimemans nsnsmeignifuiastaile
MsmsITRgavienans msnsinfigaienisunasinienssquiiu n15nsae
Trgwe U inen msmsnam_uﬁtﬁmmq NMSATIAEIULALILATIEVANS
LEANAR
Basic knowledge in forensic science. Fingerprints and latent
prints, Forensic analysis of handwriting. forensic ballistics. forensic
biclogy. Crime scene investigation, detection and analysis of drugs
abuse.
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welulabuazinfivasaswdnsuvisrsuni 3(3-0-6)
(Technology and Chemistry of Natural Products)
Fiidesdeuanieu : 03652121

nsduunUsEavaisrdndnaisssuyAsdanisgd Sadaasen
wialwlaBnisadauasinaluladnisusnaisyfienil msfinwesddsenauly
ansanameInmsmangneaiivazsivaianaininsalnl asnegaunis
songranthinmdosiuresasatauasaisuigns mouduiussening
Ussawansyegitumssongrsmsdanin mshanswdnfnstsssundl
THusloniluapamnssy

Classification of secondary metabolites in natural product.
Biosynthesis, extraction technology and isolation technology of
secondary metabolites. Studying of extract constituents using
phytochemical screening and spectroscopic techniques. Preliminary
biological activities testing of extracts and purified products.
Relationship between types of secondary metabolites and biological

activities. Applications of natural products in industries.

vrsfuvauszme 3(3-0-6)
(Essential Qils)
Jiideadeuanneu : 03652121
funuvenhsiuveuseme swUsznoumaaiivesidunenseve 3
Fuareivenidunenssve grinsdanmuenidunensane Tnsare
dhifueuseme nminhiuneussmeldsslonilugnamnrsy
Definition of essential oils. Chemical composition of essential
oils. Biosynthesis of essential oils. Biocactivity of essential oils. Essential
oil extraction methods. Applications of essential cils in industries.

\PTlvBE 3(3-0-6)
(Chemistry of Medicines)
Auniidaieunnriou : 03652121 uaz 0365223
silauazlnseadievosendanseyt dunddunseongms veasn
auduiugsywindlasiaseveseuazniseangns Samavedfuvessn
AMELTANIINENINLALNILATYENET MIFUATILVELA N IANUUANERS
Taseadn
Type and structure of synthetic medicines. Drug target.
Structures and activity relationship. Metabolism pathways of medicines.
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Physiochemical properties of medicines. Synthesis of medicines and
structure modification. )

wilipSesdnan 3(3-0-6)
(Chemistry of Cosmetics)
JoiioaSeumnnio : 03652121

UssLavwasmdniusiiedosdion anafindgnimedanwlundnsos’
1nTosdons maafifinaifnnisuuazszeifodlunintusinsosdians
ansndnsusisssumAndgimedinmlundndusiedesdions mseuny
A MLATINATEILTEwERSaileT Bide1s MIduATIzaNTaaNgYENg
Frnwandrieldluaiasdon

Types of cosmetic products. Chemicat bioactive compounds in
cosmetic products. Chemical compounds causing allergy and irritation
in cosmetic products. Natural biocactive compounds in cosmetic
products. Quality control and standards of cosmetic products. Synthesis
of important bicactive compounds for using in cosmetic products

wilTBunse 3(3-0-6)
(Bioorganic chemistry)
JitdaFousnniow : 03652121 uax 03652223
wdnmsRugMaeisuniduasiung nssuaunsmaeiifiady
Tuwadvoedefiin UfATernsuendaen Uiisereendindu-sqndu
Uiitendifimudumne nalndaswfiten whilvesansiluana fidwe
p15ifuie uasiaule uweuduei nalnniseengudussen nsdifinu
Basic principles in organic chemistry and biochemistry. Chemical
processes in living cells. Hydrolysis reaction. Oxidation-reduction
reaction. Stereospecific reaction. Catalytic mechanism. Function of
biological molecules, DNA, RNA and enzymes. Antibodies. Mechanisms

of drug action. Case study.

wildlalasuaznisusyand 3(3-0-6)
(Zeolite Chemistry and Applications)
JuiideaSuuanrian : 03652232

lavsaindlolad lassafamdn nsgaduuudlelas nisiseujiisen
medlelad grutayavetlassaiiedlolard msfinwdleladdedBidduana
msUsegnaldlugramnssududuanasulessunasinisefisen
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Zeolite structures. Structures of crystalline solids. Adsorption on
zeolites. Catalysis by zeolites. Database of zeolite structures. Molecular
approaches to zeolites. Industrial applications as ion exchangers and

catalysts.

msva’aﬂﬁﬁ%mLLa5mﬁm’13ﬁé’nwmLﬁWﬂzmaqﬁuﬁ? 3(3-0-6)
(Catalysis and Surface Characterization)
JuAidaFouanno : 03652132

Tnssaivasiiuficuasigedu migadumenisntmuasnisgadu
yuail ssdusEnaudndsffter mamdounazaudAiioadas nsise
UAR3enanius naswisen Tisiusuarmslinseidnuuzianyyed

[
=] =

ARy nsdlAnwn

Surface and adsorbate structures. Physisorption  and
chemisorption. Catalyst compositions. Preparations and related
properties. Homogeneous catalysis. Heterogeneous catalysis and
surface characterization. Case study.

EHEGRTEY 3(3-0-6)
(Green Chemistry)
SrfiFoasuanney : 03652111
nansEnuYednTzuINNsIAinod wanden nyinasiveunildifen
asnfiuasiandifer welula8drnw Uiisemmaeiidifer mATuiefu
wilEdeiludeguu
Impact of chemical processes on environment. Regulations of
green chemistry. Green chemicals and materials. Biotechnology. Green
chemical reactions. Current research on green chemistry.

inifiAeaud 3(3-0-6)

(Chemistry of Color)

SeiidpudauNIie : 03652243 _
asiviiAnd ailn osdissnauresd arsdame Fwhazans uay

eI graunsud mawnesiuinYaniunu mafiamiereymedidn

futan asduszneutuiiduedd naiedeuiin nsmusuammwELaE1S T

wad dymiiiiadudkaznsudle muvaeadslugramnssunisning

Coloring matters. Types. Composition of paint, binder, solvents,
and additives. Paint industrial. Preparation of material surface. Bonding
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of pigment particles to material. Composition of color film layers.
Coatings. Color quality control and shade measurement. Color
problems and solutions. Safety in paint industrial manufacturing.

AuagAuSun iy 3(3-0-6)
(Chemistry and Sustainable Energy)

iideuTousnteu : 03652121

walulad wdsnuuazarudsiy unastndandsemlviuaznas
ity Aty dhufiuuaznisyains nssvrumsienufiauagnisarn
nsrwIunTsTumSusLLaznsIRLAY ssRUszneumaaiivesdiua U§isen
iwiluaznsiBeuguestang fuswiiten ufidenewmesufadnuaznns
Savfiulelasiou iwadidomduazn1sdaiu wed it eindeeanled YUNNG
AERSLASNTEYSNYNEY

Energy, technology, and sustainability. Electricity g¢eneration
sources and storage. Formation of oil, coal, and drilling. Gas refining and
extraction. Carbon capture and storage. Chemical composition of
biomass. Reactivity and conversion of biomass. Catalysis. Water gas shift
reaction and hydrogen storage. Fuel cells and storage. Oxide fuel cells.

Thermodynamics and energy conservation.

wilBunidamaivnssy 3(3-0-6)
(Industrial Organic Chemistry)
JidpaSeuinney ; 03652121

ToAunaniullssideuwasuiasssued wiliunnnenau Inshau
\wudu exlefidu ngdunagledu uvasiavesasindduililedinsdey
wasUAsIINYIR wWoRwes wanafin dusaUjisen suasddon

Raw materials in petroleum and natural gas. Chemical product
from ethylene, propylene, benzene, acetylene, toluene, and xylene.
Alternative sources of chemicals other than petroleum and natural gas,
polymers, plastics, catalysts, pharmaceuticals, and dyes.

NORANDFTINN 3(3-0-6)
(Biopolymer)

a dwv 4o '

JineASeuINAeY : 03652243
Useinnveawedweddosaaelaniedinin msduavinediues

Frnw lasaadrimandvaaweduestinmw audivismenwuavaudini
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wilgaawediuesinnm nsruiumstosaalevs@inin ansneslndntiniw
msUszensldnediueiinu

Types of biodegradable polymers. Syntheses of biopolymer.
Chemical structures of biopolymer. Physical and chemical properties of
biopolymer. Biodegradation processes. Biocomposites. Applications of

biopolymer.

woRlasdminasugiadanwvsuieu 3(3-0-6)
(Polymer for Bio-Circular-Green Economy)
Ayriideaduinnon : 03652243

fauvaaasvgfiadrinmmyuieu lumarswgiatnaimmyuisy
msdnnisvzwedines auduiusvemediesiuiasugietinmnyuiey
mMsdaATIEinaNaRntInm Winnssuvesanadingiasusiatiniwmuion
netAnYY

Definition of bio-circular-green economy. Bio-circular-green
economy madel. Polymer waste management. Relationship of polymer
and bio-circular-green economy. Synthesis of bioplastics. Innovation of

plastics to bio-circular-green economy. Case study.

woAaINANLATNOADITUTENOY 3(3-0-6)
(Polymier Blends and Polymer Composites)
Suiideadounnniay - 03652243

nouanvnaansvamatiuoTNal WaaRnNaN B1NEN Wanadn
nane1e TEnqsuan nsTiasietnudneasiasnsadeunediuesnay
weAwesidalszney Wuluaiuuse unlueaglaa nsuiudssmnudnduld
YamTauszneugruTanm adiiusTanideseneufvianadey warms
Uszene

Thermodynamics theory of polymer bltends. Plastic blends.
Rubber blends. Blending method. Characterization and preparation of
polymer blends, polymer composite, reinforcing fiber, nanocellulose.
Compatibility improvement. Biocomposite. Composites materials and
environment relationship, and applications.
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wialuladwanasin 3(3-0-6)
(Plastic Technology)
JufineaSeuLnAoy - 03652243

noAnssunsivaveswedied ndesllonnaauandinisivavamed
wesvasuval arsUTuuAmedmet maluladnisudsiuwediwes n1s3a
ms"ﬁugﬂé’qamsé’mﬁaamm%’au msdn3n Bilnlnsatudie msuwauids
n15dn wazansuln

Rheology behavior of polymer. Rheometer. Polymer additives.
Polymer processing such as calendaring, compression molding,
extrusion, electrospinning, 3D printing, injection and blow molding.

nemsidulouadme 3(3-0-6)
(Fiber and Textile Science)
SiRpUSIuNNADY 03652243

iipnarautfvenduly dulusssumfuasiduledunsiev wmalulad
mandmduleduasedt nmstududeouazidon msdondulouazidudng
mndnndndaunansdulowasiduie msnnudaduledme msnsieaau
Arnw Awmetiiamuddu uinnssudme nsUszgnd

Fiber types and properties. Natural and synthetic fiber. Synthetic
fiber production technology. Yarn and rope production. Fiber and yarn
dyeing. Fiber and yarn product processing. Fiber and textile finishing.
Quantity control. Sustainable textiles. Textile innovation, applications,

SIS EUAMUNSDUENAANWN 1
{Co-operative Education Preparation)

WANMS WUIAA uasnIsuIuNITTesaniafnw suifoudetsdui
Heates mwiRugruuazmaiamsaiasauer@n avufugwluns
Ufjuiau n’ns?iam‘masquéﬁ'uﬁ'ué NIRAUIYATNAIN TEUUUIIS
Aunwluanulsenaums maliansinawe nsfisusieanu

Principles, concepts, and processes of cooperative education.
Related rules and regulations. Basic knowledge and technigues in job
application. Basic knowledge and techniques in working.
Communication and human relations. Personality development.
Quality management system in workplace. Presentation techniques.
Report writing.

*sedrln vy
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Bosawsnsauivinemansuasivaluladiadivszynd 3(3-0-6)
(Selected Topics in Applied Chemical Science and
Technology)

Fouamemanuivinemansuazmeluladiaiiuszend lusedy
Vnyayeis hdedaaudoululuusaznianisfinm

Selected topics in Applied Chemical Science and Technology at
the bachelor’s degree level. Topics are subject to change each

semester,

Al 1
(Seminar)
msdausuazeiuneidefyraulaluanvIinermaniuay
walulafialiuszend dmsusedudiyyns .
Presentation and discussion of interested topics in Applied
Chemical Science at the bachelor’s degree level.

aviiafinu 6
(Co-operative Education)
Sefispadeunnon : 03652390

mMaufiRnuludnuaendnenuiang salasenisaldiuseunne
AABAIUNITIAVITIEURALNTULEUD

On the job training as a temporary employee according to the
assigned project including report and presentation.

TassmAdudiosiumainenmansuasmvaluladindussynd 1
(Introduction to Applied Chemical Science and Technology
Research Project)

DIAUTENBUTDIUNAIIUN N INGIANAASTUAFN 4 N1sEUAULENENS
nsidgunazdnausldlATIUIde 9388TIUMININENAIERT 1ATI9Y
Uiuinmsuaeddeluanusingg vedinemansuasimaluladiniilssgnd

Components of different types of scientific articles. Literature
reviews. Writing and presentation of research project proposat. Scientific
ethics. Practice and research project in various fields of Applied
Chemical Science and Technology.

a4



03652498*  Jgymiiere 1
(Special problems)
nIAnwAuaimInemansuazinaluladindussyndseau
Uyaed waziSeufeadoudusieany
Study and research in Applied Chemical Science and Technology
at the bachelor’s degree level and compiles in to written report.

03652499* TassnfAvenmansuavinaluladindivsvens 2
{Applied Chemical Science and Technology Project)

TassuufiRnisuaziduluaivisneg vedivemansuazmalulad
wilusyens

Practice and research project in various fields of Applied
Chemical Science and Technology.

*snedrnlnlvy
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3.1.5.2 '5'1ﬂ%ﬂmﬁlﬂuiﬁ'ﬁ%muanwﬁnqm
01417111 uAARSE | 3(3-0-6)
{Calculus 1)

afiauasanusiaries ayfusvesiledduuasnisUssgnd A
ayiusuazmMsUszens Usiusuasnisuseyna

Limits and continuity. Derivatives and applications. Differentials
and applications. Integration and applications.

01420119 Wandeesdawl 3(3-0-6)
(Abridged Physics)

namans guuwaaians adu 1dee Iifhads IﬂﬁﬂﬂiuLLﬁ Wsitwén
AduwtvAnlwih uas Mndgeluidesiu

Mechanics. Thermodynamics. Wave. Sound. Static. Electricity
current, Magnetic. Electromagnetic wave. Light. Introduction to modern

physics.

01420115 Wandegnduulnaufiud 1(0-3-2)
(Laboratory in Abridged Physics)
Jideadouninou 1 01420119 wiensautu
UHURnsdmiuinfdndewdaay
~ Laboratory for abridged physics.

4. ssUszneuiEafuUsTaunIsaintaauIn (Msfinew vde auiafine) (i)

nssunAraufafinyitasmsfinyiBeysanmstumsiieu (CWE) Sdneglungy
Synentifuraausuaniadng iesesiuldnlunmdnaniofnyinaznsdnyidaysan
n13funsvieu LLa.,La‘%‘ua%'ﬂwi.,aunmﬁﬁﬂﬁﬁuﬁﬁm wiamiaduniaindeuerunwion
roudngnegramnssuiidauisatasiuaneiv Tnsusudvavinsfnunasnsiinuds
ysanmstunisiniey siuegfumnuadiaslavedinuasinunasituiuresmiinede

4.1 waawimsiFeufvasszaunisalatnauie (nMsEnauvieaniafingn)

wdngns fununssuaiadnwiiowsuaumieuneunfdneyluygdifnuly
* doudszneuns aslRddndnumdauduieints fanudRugruasinusluns
Ufitiens msufusalivhaususudduld saudemsudtgianendt fasiiiaed
mnutilauagwianlunsufjifemiluaniutssneuns dmadwinsiSeuivessvaunisel
Apau (CLO) dertalu |
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- [ = 13 & A ¢ o ° a wa
1. flanuiiiugrumdnemansuasinaluladindusegnd danunsodrluifiau

!
Tuanuusznaunsts

2. Pinwgenuwalaufuanis inasujiraneiduanulssnauns

3. gnunsnUsegndasdanuimuinemansuasmaluladindiussynddunisuitym
Pulfeghamneaumuninns

Ustlewililantugaufnun sonuuszneunis uezddnazld¥uain CWIE (Win-win-win
Benefit)
darduganfinu

1) Idntndnffinuamasmuaiudoinisvemancy Tngdeuloams
Yazgnald muignisufun mawmnndesenasimiuignisaiiuinnssuuagorinnug
Tndd T ding aminuzLLasﬂmﬁnwmzﬁw%'au'lumiﬂﬁﬂ'ﬁmu (Employability)

2 ) Wunszurumswildlunsiaunennsd Tneonsdansaulssaunsnii
TesuanmslviimanunsainuiuningranssuawuIvangns wiaiauinisdeu
msaeulsiiussavinmistu saufainausufiomadnnssewivantugaudnvuas
anuUseneumsitesiuiuiann wierssaanisiadunsitouasuimsivinas

anlsznavnis

1) THusanuiifaussouraenadasiumadonis

2) lannuiuwafa uwaziseuinaluladinig Mnaariugaufine

3) anmszalddnslunisAndenuagineusuntneulvg wazearaifinnising
U]

EE

1) IWanninuesneg sgneseusu seinuevingiundn (Hard skil) wassinwe
Tumsagiam Mugdu (Soft skil) unsifiudnenmw aussaus Twdonglanuienisvheuaie

2) lamalasnuiinouaunAnIIAny

4.2 99391781

AMUUNUANSANE

4.3 N1TIAIATRALAITINEDY

mensAneil 1 deufiquisu — Weusaney

5. datmunifleatuntsdinlassnunieniside i

5.1 Areduielagte

wingasingiemanddin @wnitinemaniuaznalulagiaiusegnd fvun
197397 03652495 Iﬂ‘m'm"“afi‘faLﬁaaﬁumﬁﬂmmam‘uaxmﬂiuiaﬁmﬁﬂszqné 5187391
Jefuiamzifion uae 831 03652499 lassnuinemansuazmveluladiniivszynd Wy
Tedudmiuianilailaidrsalasemsaniafing LﬁaLﬂ%ua%’nalﬁﬁﬁmﬁuszaumimﬂumigi
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annsanuianguuarinweiinisdanneulandainm widyyn vieaswesd
anwlnidinuafishesufeuididvediadussuy

5.2 wadnsn1siieus
wpsgrunamadouslunisyilasauvesian i
1. 93w5TTH
1.1 aunsnuanseanienrmdedndmeinms
1.2 annsauanseaniinisimsnngseilavnazeflondufinuvasdinunag
THITIINNINTOIU TN
2. AN
2.1 awnsodwsssiuasuiUgmisgldrmufiameanvdold
3. "inye
3.1 awsawidguilasldnssurunisAnedslmgraniunaniginisly
#1913
3.2 aunsndeansesdmnuiuyaraivainviandle
3.3 anhasidinaluladasaumelunmswarndayawaziauata
4. AnvuEYAAA
4.1 wanseonismusiiy fela asnsnufoRaewildfunoumnedeni
Sufaveu ad19a33f uasarlad (IDKU) v asnndasdudnanuwa/vaadan
UNTIVedeinunsenans
4.2 uanseanfanisiinnizii WlhSey aseniininsdinuuas Tausssu
(Social Awareness)
4.3 ansaSouiiftedmunauiedls

5.3 d2q17an
AIURNUNTANY
5.4 Aurumiaehin
TassmAdadosunvingmanduasweluladindussynd 1 miwefin
lassemivemansuazmaluladiniivssynd 2 whefe

55  A9ATINNTS
551 DAndaasIeunislassAtudusluaalats $uTA 3 &
1) dAndenthienidtluveuauazanedniiaule
2) wé‘nqmL_Lﬁiqmzammiéﬁﬂ%nwﬁﬁﬂﬂisﬁﬂﬁaﬁﬁm

o 173 (:‘ = = ﬂl [ o = = =t
3) YR INUDINTEVIUINIVLWDIRYNLAUNUIERUSTELUBUIG

o3P
iy

5.5.2 JUUSEUAILIUNS
« ¢ P o 4 o "
1) Auzanassiulszinm gUnsal AT SINVNWUY Auuayu
msaiulasanuideuatiian
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2 {@n uwar/m3e 91913UTnwIde enveuyuatuay AR
nunamuisnelukaseLenIINg 18y
5.6 nIzuUAsUsTIiuNG
5.6.1 d@nausnamiifienadiivinuidoussSiasluguuuumsdou
T4
5.6.2 TAmauonauATelunsduuuniving weldianldsufmuduieat
HBIUITY
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o o = 8
Wil 4 NITAANTEUIUNTTLIBUG

1. ANSIUEAINTSNSEANEANUTURRYOUNAT NSNS TauS VR IWangRS
1.1 msuEakadnsnsseuivemangas nagnsuaziSnisussiiiu

nafwdmsSouseAunangas
(PLO}

o -~ ol 14
NAYATNTIANTITLIVUG

FosszdiunanisdnnsGoud

PLO1 8MU19RD5UNENANNITHEE
neufiiifuataafuinivenaand
wazmalulaBindusegndld

1.1 afunevdnmsuasngul

mAaniiugnldagngnaas
1.2 B5UEWENMTUALYI BT RIS
wwzvldoggnee

1.3 afuradmunnisuazanuinivmiin
Twadlwimeniseesarvn i

. msusseelauldeasaume
. maeueuseatureuluiuGuu
. myduAndoyassulat

a -l U
. ASYMLUUHAYR

1
2
3
&, MIEIGN
5
6. MauUsnFuvhaAliFusaUIng
7

. Msdauauaraivengy

1. MM5a0V (@0ution @UNaaNIA
davdanunia)

2. LuUHndnLas eI

3. Msdunamsailaggaay 3Inn1s
anaImaL

4. Ussifivatnsinauau

5, Usaiivaneasuitlésunounune

6. FunmannsiUiuans/An
YR

- =
PLOZ2 snsafentdiniasiie
I =Y o e =
gunsnl uesvalaugusnsi
winrzandwiumsuginauly
a we &
HasufjuRnsuuiuguAIm
Unendy uaznasguivdn
weAtansuazmalulad
o vod o <
2.1 \Banld nsasiia uazgunsainng
Ivenmans ngnAssazIMLNEaY
2.2 BenlfwaliaufiRn1sms
InensesEeivildegunevan
yuRugrumuUaaniuimiunis
UFURIY

2ra
1. prsusseelagldioansauwme
. msafuTonasnusaulutuEey
. nsRududayaaoulad

. NN5E15A

. MIALUUEINR

2
3
q
5. mavnuEnns / InUfod
6
7. maanauinuiiduseumng
8

. Mt LauaLasaivTengy

1. N15A0U {ADutiay ABUNENAA
aguuaisnia)

2. wuulnAALAETIE9Y

3, PMIAUNRMTRRSEADY 91NANT
ouRBy

4. Yszliueinisunausy

5. YssiiunnwanulsFuLauYIe
6. FunmsnnIUfURNs/An

=

UATH

PLO3 smsauszansiasfaug
mefhuinenmansuasvalulagiad
fiunsufiywn wiawmmnanuld
agrunuIE

3.1 Uszgnalimu§ugutumand

a9 vasuinldoengnsiowas
ST

3.2 Ussgnaldnouiiansvneiy
Aamieg vasnuinliatie
NUUENICERG BT

o P [
3.3 Wauleam W INUGIUUALAI NG
ansnivinemtetiuves
Uit
foct

1. NSUTTEY BAFIBEN

2. msafumouasaunauhdunou
3. msdurAuteyaeaulall

4, nsania

5. msvindfjiinas / Unufdm

6. ASYWUUEnvA

7. ﬂ'rsl.l.ﬁanejuﬁ‘muﬁlﬁ’s'uua‘umnu
8

. MaiausuazaiuTengy

1. a8V (FoUdon AaUnanAIA
gaulanenia)

2, WURnWAlas189TU

3. msdunanisnilroddeu 103
DT

4, UszdivenniieEusda

5. YsaiiumAnamuiidsure g

6. Funpennsvinufuiinns/Ein
UGUR

PLO4 dnun9aUssgnmasn1ivm
adindand afif nAlulabansaume
waznsaemIiUNTUf IR

1. MIgoUN UMIRnUTIE
Ufju#n1s (Workshop learning)
2. YafenTsumaduiiuu Active
learning W fsxmuﬁuaﬁmﬂsﬁ

1, MsURAVaNaNY

2. ailduneumane

3. nsApuUs¥IaRINg

g, UdulATITY ioTeam
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HadwsMISoufizAuvangns
(PLO)

L'y - = 13
NAENGNITIANTITLILUS

el o ~ ol r
':|sn'ml'szmuuam'mﬁnﬁﬁaug

Tnermaniuazmalulabial
Uszynald

4.1 Ussgndmuivindineaniuas
addlumsuiyueariauetoya
Iighamunzay

4.2 lnwndeansifadal
UssRvnm nuinsianldguuuy
nsdeensldahamnzan

4.3 Mmudiunmndangumie
AMmaisevaiy 9 Wensfuat
aunamMzaN

4.6 Tivaluladarsauwelunisdusu
LasiiuTuTndayaliathell
UseAnBnmuazivunzaniu
anunsol

naciAnw wintingAn (Think Pair
Share) n1sFpuiuuugiFouain
wuuvaaau (Student generated
exam questions) A1TIFELGULUL
uHURIALAR (Concept mapping)
wianmadvuwuuliinu (Games)

3. nseuiiasduAudionmaad By
fauuniwennsdfaaunasanasd
fuineilasamside

4. Annaiuauenasinedenvisd
Hrouuariiframaugliduueni
5. Bnuszaumanimeaunly
AIAGARTANT S

6. maeuidauialmniitemna

iwilanamns sy

5, neenddslunseuu

8. Sraniiofinw

7. TwendAnnw/ Uszdiuwalngumea
szaunseiedn /aom
Usgnauns

8. UsvdivaneanuilldSuseumne
(Assignment Evaluation}

9, Usmiurmauasaluniideans
ﬂzdmi‘iﬂﬂ nsiiou MsdEugNaY
FiaTunevmty wWisnnmsiun

10, Ussiunauiniauasasiuuas
s (Oral and written
Prasentation)

7. drfansaumsisauilumainsig
9 TwinAnwnld Simsieduazuile
Yywilagldwadanndnmans
abAuaslusunsunouiunes

8. dnfiansaunisdeusluseiveiig
4 FanaSuliinAnuldGenuadly
weluladasaumanasnisdaansd
wanuate gULLULaLIaNnTs

9. uaUMUBTU {Assignment) 1t
87U paper Mwdingy tuiindoya
uailunmwdangw uasld
awdangy oanslusening msvin
UjuRnTs uae post lab Ju
awndangy

10. Fudutayauainauauiiviy
Bou nanidoutous

PLOS anusauuAanumiumén
TrussuIentn I3 Tau
Hodnd farufufinveu fn1audih
uasinuTaiugEuld

5.1 ¥t Fodnd sjubu &y anse
ViRl usaumnedeam
uiavey wasswngasdioy
5.2 UfjiRmuassenussainmsias
TyEwvaseit

1, MBUMLNBAANSINAIRTBUNITEDY
' ° ' al

Tnawvmsvienadunguuasaui

Aaviuffuiudseninayana e ms

- - -l o
pfiuse MssERNRMEARTIIAAY
& Aaa

Ysupuniidnavla

2. A uRTaRBlaTLNITn

Hudou uasmsdaudlasunis

launig

L Yszliusnnsdunanginssulu
Hutou senuaznmineusay
2, Ussiliunnmsilite vaznian
wiSeasidalunisindiufanisu
dRuvangns

3. Uinumanseviesatumsaau
uABEATRNITANYT

4. WU ssungiinTIRUANG TSI
WossTuDian
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nadwsnsisBuTsEiunangns
{PLO)

Ly L «d 2
NAYNSNNFIANTTLIBUZ

e = Ly =l »
FENTUsEduUNANTIANNHSEU;

5.3 gnsaiFuuifiawannaues I
s WG uasliunAnyes
maduusenaulusuntstunmud

vaansiiniwenns

Yo ) v N
3. Ugnillvitidnlvisianuiednd Ty
faslsinssinisveinlumsasunie
W val &
ABNATTUIULEETIUOUTD Y \Wu
»
T
o o

4. ADAUWNINIETDINMGTIY Viusssuly
msaaunnseiT savaiinsdn
fianTsusaaiunassse 50870 W

' v} na oo o
nsundasauTeialiianiiving v

Usslomiuagrusm Wesae Wusu

5. Usmfurinmsdaunawginsuuas

MssEnseenveslARMTuy vsvn

Ranssunguuasauiivosiufduius
swinyAAABY

6. Vsmllunsrmuiuiavaulunts

Fouwarnuilldfueumeng veq

Aanssuitidniay

5. 5NATEsEmInluFfURLE Ty
TFUTTIULABTIITUIUTSAU LT A3
9198 aHANUNISITINTHI BB 9
FuasavsuliiBansiubalonsufin
AASTUIUTIRIMOIUINT LA
Fuiw
- e = ar
6. EaRlsnuIodnianssuiuaiv
Arufuasinuedingg Adidusens
i Ugnilsdmdniindnumanu
FuhinrausontiasiasoInns n1si
uywedniug el isssuees
23dns msuiusdnivantis
v ar o P
KIRFDY NTIERNTUAMAMSUAN
) o e & W
unnsnsiuvesou Wudu
7. fuamevineungulaeliiias
wudsufudufthngy axdnndy
WaEHUNAUBNUNEN
Vet v a ‘ v ool
8. Ugnilalviinusuiinveureantnh
AlFFusaumny
9. Walamabildmynauldiauanin
fouiu Tnen1sdmadusiouasian
o a d‘lvu 1w Y]
Werfiuruilaiuuaumng iduai
10. daauIviiEnidnimswdviuas
o P v
FuilspnuAniuua s

7. Ysrduanmsssaumiiiufeou
Trefaounasiiinsuiuiou

8. UssfiufinatuAnuiriviuaesey
Wi BaaldFune UM BuRaE Y
nax

9. LuuustfiusuoaRsatums
samffudEusazmsitenily
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o e o g & ar
1.2 muansradwinisssuiiaaviwdastulvawmdngns

w . o } 3
HagwsMIEous
o 4 Y
naazud
(YLO)

nadnsnsGyuissduvingns

PLO1

PLOZ

PLO3

PLCY

PLOS

1.1

1.2

1.3

21|22

31

32

3.3

4.1

4.2 | 4.3

4.4

5.1

5.2
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Uszgnd fenunsn
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Useyneissdnug
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Uszand i
withysmendle
agmLIEELNNIY
WANAg
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ieulusosirnnsg
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DU NIMAHAR
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JfuFEnns
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2. PITHAINIHAANSNFITEUTNINNINTFINAMIA
2.1 38T
211 wadwsnisiSuuiduatesssu
1) aunsouanImenisauTedngminns -
2)  ausanasenniisnisAtsnngseifeulazaAlonduanuvesdnunay
A53UTIUITINSHT TN |
2.1.2  NAgNSNITINNTSITBUTATLIILETIN
1) fvualiiimsviroudungy nsviheusauiu mssfusengu uasiduy
msaserprattunisdGey
2) $uideu uasmsdsnildFunsueumng
3) fAndedldfunsugniliifieniudednd nadadhinssvinisyedaluns
anuniasonmsthulaseauesdu s
1) prsdasunnaudeaanunsniiesnnsssy w3esssulunisasun
i SkEn S RRnssudASuANETIY 938559 (WU MIungawmauTviaWiARTYING
yuseloviundus deaas [Wudu
5) {n1580AUNsNLUARA1UAMEITUITUSTINLALATIVITION LU N3
Srdamarumadrnisuiody 4 Tuweusiliidammuldemsufifaumsseuumg
Frms wasdvdn
213 38nsuszfiunanisiFauiiuatesssy
1) Ussdiuenmsdananginssaluduboy menuiasmsinauany
2) Uszdiuann1siiive wasnioundaswaaddalunisidrsaufianssuiasy

3) YuunmsnseynyasalumsasulsaznIAnsAne
4) wuuUssdlungAnTsuauAueIN FFesTTnvesildn
2.2 auj
221 Wadgwsn1TRBuSiuANNg
1) awnsedlnsiuasuilavilaeldanuiiamsarundvld
222 nagwninisdansiTeuiauanug
1) nsussenelaglddoansaume
2 msefvrsuazaumeulutuiZou
3)  msdufiudeyaseulay
4) . msase
) mMeUFuEns / Inufun
6)  MIULRENYR
) msudsnguvihenudiFFunaumne
) msdnausuasaiuTEngy
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2.23 FBnsusaliunanisiFeudiouang
1) mseey @euges @aunannm aeulaisnia)
2) wuvEniRLaEIIea
3) msdunanmsallaggdaau INNNSNURDY
4) Ussilivannsauanu
5) Uszifiuonwaauildsuueumne
6) dunmanmevinufuRnis/Rnujon
2.3 vinwe
23.1 wadwsnsFeudiuines
1) awsewddgmilesldnssuiunisfnegsfivananundnivinislu
#1131
2)  aunsodemsesdenuiivyanadivainuanald
3 awnsaldvalulaiansaumalunisuaandeyauasinausla
232 nagnsn1sInmstTeuiauvinue
1) midefanssuntsideunisaeulinsaduufiinig viemsaewds
nstinausui@al§URnns (Workshop learning)
2)  dnfanTIunsiiouiuuy Active learning 1w msussenalianug
Tuiudaseindifing uasseauanasIuiu
3)  nseunnSourinuensliiadasdeinemansrisuiy
4)  maSsuiuazduAuIsaues Kudauurinueienansidaouuas
nsdiUinwnlassaniide
5)  AnujiRshudoruzihvesonnisdfaounastifensig
6) THnUszaumselnaaudluniageavnssy
7 mehenAdevSetymfieemeaiigaamnssy
8) nsasuiiulviSeulilninuemsanuasmsudlotigmn feszdy
yarauazngy laeanmnInnsgvilugduuunng q wu nsiSeuidmenussiudaiausiuzye
aanstuarnsinUiRangidamgeasnsunsinufifenluanulseneunts wie
msefuTengy
9) dnfisnssumsiSouilusedvn q Windnwild nsevuasudly
Ugnlesldmatianeadpaans affuaslusunsunauiines
10) dafenssumsiFouilunedvdfidaasuliindnunimdenuayly
weluladensaumauazmsdoansivainvaiegUuuuiay3snis
11) waunu1eeu (Assignment) 19U 81U paper A1¥183nge Juhin
foyauauifunmmndangy uagldnwnsangw Foaslusening nmevinfiRns uae post lab
Dunmndange |
12) dudufeyauasinaventhiudey uanisudous
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2.3.3 Tonsuszliunaninsouiiuines
1) msdlauanau
2)  ildFuseumng
3)  msdeudTEIIRAINNg
4)  ylulasenidy viesesu
5  senuidglunseui
6) Avraniadnw
7 dwmailnau/ Ysndunalasundslszaun1sal e /anu
Usznaunis
8  UsmfiuanuanuiiléFuneunue (Assignment Evaluation)
9) Usmfiumnuannsalumsdeans vansyn madey nsihiaue
ATl ULB UG YFeannsdlL
10) Uszidunisuilauanadnuuassieeau (Oral and written
Presentation)
2.4 SnuUNTYRAR
2.4.1 uadndnisiiuuianuazynna
1) uassenisruyaiu dile aunsoufuRauildsunsumnede
Canufuiateu af1easid uasandad (1IDKU) 7 denndasiudndnwalvasddn
A Ineduinuasans
2) uanseaniianisiniasgi TlSTliSey asemingniadeauuay
TS0 (Social Awareness)
3)  awsefeudifoRaunueds
4) uamseendwwwiAsvesniadudusenevludunsdfiugueaeinis
Tininens nawindulalidovieraguasse
2.4.2 nagnsn1senislienianenzyrae
1) woumneianssunaiieuntsaeu lnsuwlanisvienudunguuas
fAdnsilufdutusseninsyana Wy msefiuse massaumuAniuAgfudsziuiian
aula
2)  @enuNINasusITY 13 nenuiulinTousenuoLazedng N3l
uyseduius madhlaTausssuresedns msusudmtihivanisuindon nsuauiuany
Anwtuiumnseiuvesou Wudu
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Bond and structure of orgénic compounds. Classification and nomenclature of organic compounds. Physical
properties of organic compounds. Acidity and basicity of organic compounds. Stereochemistry. Organic reaction
mechanism. Electrophilic and nucleophilic addition reaction. Elimination reaction. Nucleophilic substitution reaction.
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Probability. Statistics and data analysis. Three-dimensional space. Integration. Introduction to differential
equations. Matrix and operaters. Chemical calculations related to thermodynamics, chemical kinetics, electrochemistry,
guanturm chemistry, statistical thermodynamics, group theory, and spectroscopy.
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Chemical kinetics. Reaction rate. Theories of chemical kinetics. Catalysis and applications. Origins of quantum
mechanics. Postulates of quantum mechanics. Wave equation. Atomic structure. Molecular structure. Theories of
chemical honding. Applications of quantum theory.
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Electronic structure of atoms. Chemical bonding theories. Crystal structure and molecular structure of solid,
Chemistry of main group and first row transition elements. Chemistry of coordination compounds.
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Fundamentals of polymer chemistry, Polymerization, Thermal properties. Morphology of polymer. Mechanical
properties of polymer. Basic testing of polymers. Structure-properties relationship. Additives for polymer. Basic polymer
processing.
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Principles of spectroscopy. Structural identification of organic compounds by ultraviolet-visible spectroscopy,
infrared spectroscopy, mass spectrometry and nuclear magnetic resonance spectroscopy. Identification of inorganic -
compounds by ultraviolet-visible and fluorescence spectroscopy, infrared and raman spectroscopy, X-Ray, mass
spectrometry and electron spin resonance spectroscopy.
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Introduction to industrial chemical processes. Physical changes and chemical reactions in chemical industrial
process. Industries gas. Petroleum industries. Color-alkali industries. Pulp and paper industries. Plastics industries. Sugar
and starch industries. Natural and synthetic rubber. Soap and detergent industries.
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Introduction to ISO/AEC 17025:2017 standard. Certification Process and certification center in thailand.
Interpretation of ISO/IEC 17025:2017, general requirements, structural requirements, resource requirements, Quality
systern. Internal quality monitoring. Reporting of test results and certification marks. Other relevant standards.
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Calibration of balance, volumetric flask, pH meter and thermometer. Verification of UV-VIS spectrometer.
Estimation of measurement uncertainty in chemical analysis. Estimation of measurernent uncertainty in calibration.
Verification of calibrating results of instruments.
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Basic knowledges in computer for chemistry. Theories of chemical bonding and chemical applications. Theories
of empirical, semi-empirical and non-empirical methods. Principles and applications of electronic structure theory.
Techniques and methods through computational chemistry software. Case study.
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Properties of activated carbon. Production of activated carbon from agricultural waste, Characterization of
activated carbon. Adserption mechanism of activated carbon. Current research.
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Basic supramolecular chemistry and its interactions. Chemical receptors and chemical sensors. Basic optical
spectroscopy. Electron transfer in complex ions, internal electron transfer, photoinduced electron transfer, resonance
energy transfer, excited state intramolecular proton transfer and excimer formation. Chemical optical sensor of
nanoparticles. Indicator displacement.
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Basic knowledge in forensic science. Fingerprints and latent prints. Forensic analysis of handwriting. Forensic
ballistics. Forensic biology. Crime scene investigation. Detection and analysis of drugs abuse.
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7. A05ues183 (Course Description)
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Classification of secondary metabolites in natural product. Biosynthesis, extraction technology and isclation
technology of secondary metabotites. Studying of extract constituents using phytochemical screening and
spectroscopic techniques. Preliminary biological activities testing of extracts and purified products. Relationship
between types of secondary metabolites and biological activities. Applications of natural products in industries.
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Definition of essential oils. Chemical composition of essential oils. Biosynthesis of essential oils. Bioactivity

of essential oils. Essential oil extraction methods. Applications of essential oils in industries.
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Type and structure of synthetic medicines. Drug target. Structures and activity relationship. Metabolism pathways
of medicines. Physiochemical properties of medicines. Synthesis of medicines and structure modification.
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Types of cosmetic products. Chemical bioactive compounds in cosmetic products. Chemical compounds causing
allergy and irritation in cosmetic products. Natural bicactive compounds in cosmetic products. Quality control and

standards of cosmetic products. Synthesis of important bioactive compounds for using in cosmetic products.
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Basic principles in organic chemistry and biochemistry. Chemical processes in living cells. Hydrolysis reaction.
Oxidation-reduction reaction. Stereospecific reaction. Catalytic mechanism. Function of biological molecules, DNA,
RNA and enzymes. Antibodies, Mechanisms of drug action. Case study.
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Zeolite structures. Structures of crystalline solids. Adsorption on zeolites. Catalysis by zeolites. Database of zeolite
structures. Molecular approaches to zeolites. Industrial applications as ion exchangers and catalysts.
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Impact of chemical processes on environment. Regulations of green chemistry. Green chemicals and
materials. Biotechnology. Green chemical reactions. Current research on green chemistry.
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Coloring matters. Types. Composition of paint, binder, solvents, and additives. Paint industrial. Preparation of
material surface. Bonding of pigment particles to material. Composition of color film layers. Coatings, Color quality
control and shade measurement. Color problems and solutions. Safety in paint industrial manufacturine.
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Energy, technology, and sustainability. Electricity generation sources and storage. Formation of oil, coat, and
drilling. Gas refining and extraction. Carbon capture and storage. Chemical composition of biomass. Reactivity and



conversion of biomass. Catalysis. Water gas shift reaction and hydrogen storage. Fuel cells and storage. Oxide fuet cells.
Thermodynamics and energy conservation,
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Raw materials in petroleurmn and natural gas. Chernical product from ethylene, propylene, benzene, acetylene,
toluene, and xylene. Alternative sources of chemicals other than petroleumn and natural gas, polymers, plastics,
catalysts, pharmaceuticals, and dyes.
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Types of biodegradable polymers. Syntheses of biopolymer. Chemical structures of biopolymer. Physical and
chemical properties of biopelymer. Biodegradation processes. Biocomposites. Applications of biopolymer.
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Definition of bio-circular-green economy. Bio-circular-green economy model. Polymer waste management.
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Thermodynamics theory of polymer blends. Plastic blends. Rubber blends. Blending method. Characterization
and preparation of polymer blends, polymer composite, reinforcing fiber, nanocellulose. Compatibility improvement.

Biocomposite. Composites materials and environment relationship, and applications.
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Rheology behavior of polymer. Rheometer. Polymer additives. Polymer processing such as calendaring,
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Fiber types and properties. Natural and synthetic fiber. Synthetic fiber preduction technology. Yarn and rope
production. Fiber and yarn dyeing. Fiber and yarn product processing. Fiber and textile finishing. Quantity control.
Sustainable textiles. Textile innovation, applications.
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Principles, concepts, and processes of cooperative education. Related rules and regulations. Basic knowledge and
techniques in job application. Basic knowledge and technigues in working. Communication and human relations.
Personality development. Quality management system in workplace. Presentation techniques. Report writing.
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Selected topics in Applied Chemical Science and Technology at the bachelor’s degree level. Topics are
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%‘aﬁimmmé’\iﬂqw Organometallic and Bioinorganic Chemistry
1A11AT93787397 (Course Outline) Fuaudaliausseny
1. snnasiasvngengy 6
2. dndnvalveaneu 6
3, nalnufiservasanseliunid 6
4. anUsznaulanedurse 15

4.1 AnadesuaslATIEs e
4.2 nalnuazufjizen
4.3 Msussynaly
5. Ailfeliuvse 12
5.1 AnuatesuazlasIasa
5.2 nalnuazUfizen
5.3 nsUssenaly
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EU kil 03652234 1(0-3-2)

FoAvnwilne UftRmsiedietuvidfiug

%a?mmmé’anqw Basic Inorganic Chemistry Laboratory

1#1lAses1831 (Course Outline) FwautluaUfiting

1, anulaeadouaznmsinnsenandluiesuifinag 3

2. MafaumseiuasuiTen K50 6

3. MIFAUATIBMLAENSANYINIAANAULENTasETUTENa Do 6

Tavoan
4. mymeesfiatissamusdlaveiunasodiy
5. MsFauaTIsiiariinsisvasussnoulnsesiut 6
[Ni(NH3}[BFal2

6. MIANIMIUEEuLamaswLateen BT uro U IAgL 6

7. MsdsaTsiuezaninsalndvosanslsdeulasideu () 6

8. Medapsitazauninsalnlvesanaeddefiunid 6
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FWeIY 03652242 2(0-6-3)
Fodvnuning UiRmsiaifiemeiseietede
FoAmawndinge Instrumental Chemistry Laboratory
ilasesed (Course Outline) Faudluafifns
1. MsieTsvimemaiiaetiiuead (HPLC) _ 12
1.1 Anduy '
1.2 Sm-walsiiu
2. MFATIERIeWMATAIY (GC) 12

2.1 ananguusansged
2.2 mylwseiuoanegesiundniug
3. mynATinawaingl-ladida (Uv-Vis) 12
3.1 MsiaTsvilooouna
3.2 MIIATIERETBUNIE
4. msiessvisneawaialents (R) 12
4.1 Mmylszimewatindosiu
4.2 memevnedweimemaiiaeiiens (ATR)
5. Ml smsnalinnglosamud 12
5.1 nsaeddaniusuedlniuy '
5.2 BfpuiTpauas
6. MsnATsimewmaialnmulilowms 12
6.1 loaourganlsd
6.2 Mo sy
7. MTRTsiansavadaledn-lodiea (ICP-AES)
8. MeTeiuSinuasiiemaiiaduduens (NBMR)
9. Myl izsidemailawadidu (SEM)
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WY 03652241 - 3(3-0-6)

d s s =le, I3 - =

Farvnruine nENNISNAASAATIER BRI
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FDIYIN1H1DINE Principle of Instrumental Chemistry

tilasesaedvn (Course Outline) MUIUFILUUTTENY
1. watianalasuvng 12

1.1 wafiauidalasunlnng ® (GC)
1.2 wailadaialasnlnnsiuuuaussouggs (HPLO)
2. atiamsaninsalndseduluana .12
2.1 wedlagIdatidaadnlnguns
2.2 wadalens (R) wavsnnuannsums
2.3 mallanglalsawwuraninsums
3. waliansauninsalnlsezfueznou 6
3.1 wAlAozRauTAkoUYaTUTUaN VST
3.2 waiinladR-ledeaauninaumns
4. omsTdiond 6
4.1 wallaendisdviglosauianninaum?
4.2 wpilAendlsganunsndu
4.3 wellaendisdinlndidnaseuaUnlnsams
5. Wanszivnaadlludi 6
5.1 matlalwmnudlonms
5.2 wailapasulami
5.3 wadalaununs
6. WTIRMUTOU
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Fadynsng aiiwedwesiliaenu
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FAIYNNTLIDIN Introduction to Polymer Chemistry
1B lA$93187321 (Course Outline) TUIULTRIUTTYE
1. nilwefiueshugu 3

2. Ufjiewediuelsiadu
2.1 Uffsemedwelaiwduuuudy
2.2 Ufifsemodwelaadunuuiiy
3. autAinenuiauy
4. fnwarnedugniveveswediies
5. aulABanavemeiiues
6. MsvaaBURBAINDIHUg
7. anuduiusyedlasawieauds
8. ensiinusedmIuweiues
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TEHIY 03652244 - 3(3-0-6) -
Fo3varulng avninsalnUdwmiunsiigatiiendnualusseansduniduazanseliuvid
?diﬂa?j‘]m‘w'lé'ﬁﬂqw Spectroscopy for Identification of Organic and Inorganic
Compounds '
1A11A593987391 (Course Outline) Frusutalusussens
1. ndnmsvedatningalny 1
2. Mmyllassilasaiarsuseneudunsdiamain
2.1 danshledn-380aanlnsalnd (UV-Vis) 2
2.2 Bursuseawdnlnsalnl (R) 3
2.3 wugaunlnaiuys (Mass) 6
2.4 fnedsiuunuinislauuuduaddlsnou (H-NMR) 6
2.5 Tuedesuunudnislauuuduasntsuoy (PC-NMR) 6
3. MyleTeiasusznaveiiuvsdimawmada
3.1 dannhloda-dddauasugesisagud awnlvsalnd (UV-Vis & 6

Fluorescence)
3.2 funssanazsnany anlnsalnd (R & Raman)
3.3 Se8and (X-Ray)
3.4 guganinsuvsuasdiinaseualuislauuud (Mass & ESR)
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FoAvnulne ASEZUIUNITNIRAAVNTTUATUASNNEAN
%ﬁ%’lm‘w’lﬁﬁﬂqw Chemicat and Physical Industrial Process

1AlAssse3un (Course Outline) $runudalususaene
1. pssvaumsmaniigraunsaudoy 3

2. ﬂﬁﬁ%mmﬁmﬁ'auuﬂaamamamwLLazn'ismumiﬁugﬂumq 6
AAMNTIURL

. Wiagmanwnssa

. gramnsalinsidou
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. gramnssuduleasiBeauaznizany
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Fo3neine sEUUAIUANAMANIUERAMNTIUAT]
%aﬁ‘zi’lm‘te}'lé'ﬂnqw Quality Control System in Industrial Chemistry
A1lASI518381 (Course Outline) Sruaudalusussens
1. mwfilesiuieatiuunsg lowa/le83 17025:2017 (1SO/IEC 6

17025:2017)
2. nszvaumssusesiaswihesusadluusemelneg
3. MInsIRARALANANINNnIg Y laea/ledd 17025:2017 (1SO/IEC
17025:2017)
3.1 dorfmusialy
3.2 Torvuasulaseaig
3.3 defmunamuningnns
4. MIIVUDNATIZUUAMAM
5. MIRTIRARMLANAMAETY
6. MIPBNUNAMIVAABULALIASBIINEMTTUTDe
7. SEUUARIAWAMIATFIULUUT Y
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SWE2Y 03652247 2(2-0-4)
1:‘ -3 oS J =3 r =3 £
Wownw e yannsaEauisuAs oA divemans
= a ar . . . .
YIYINEIING Y Calibration in Science
WAN1AS95189%1 (Course Outline) UG UIUTTEE
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b Gl 03652351 3(2-3-6)
Fodwnreing \nilApusiLBeATuI
Fodmnrmdangu Computational Quantum Chemistry

1ilases1839 (Course Outline) Fruaudalususseny
1. powdfugrunsreufinnesdmivnuied
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\#1lasesedv¥ (Course Outline) Sruudaluelfiains
1. wafawazBnsldaulvsunsumaniinauionnes 6

msfmnuwmdinuiamiamassuuiusylelana

AMSAUIUMANE N ULEEANEIBVEWATDIUTE 1on

mMsfIaAMwause sz leudsnng 9

ASAMIUAIAT NMR Lag Frequency
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SWEIY 03652352 3(3-0-6)
Faimnreing nasassaifuazn1sinasdluana
Folvrmusenge Statistical Mechanics and Molecular Simulations

ihnlasesede (Course Outline) Swaudalusussee
1. wnAnfiugiurendanfifeaiia 3
2. ssuUUIaNIALaEMTInEelaTEing
3. mswanuaseuanduy
4. hiduwusuvadiana
5. anuduiusszuiedsidunsgnvwanmansuazilanduuds
dnvadluana
dunsnsevedluiana
HanduraandsnuAnduazaunungs
FBnshaemaindduana
Fsdrasweudinila
10. Msdasnsiuiusedulaiana
11. nsAnnsesdeyaLaiiou
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13. nsdifnw
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THH Y 03652353 ' 3(3-0-6)
Fomanwnineg dufusufanTagmiefonanes
%ﬂamﬂmwﬂﬁaﬂqw Activated Carbon from Agricultural Wastes
1A1lA399187397 (Course Outline) Sruaudalusussene
1. audRvasauiudud 3
2. Yamiefisnnmanunsiildnanduduiud 3
3. ssaumskandufuudantanudefionanisinuas 12

3.1 sedBnsEdumenienn

3.2 AEIsnsEAUNIaAll

3.3 Ui magnalnfifieadestumsndnduiudiug
4. mylnseinnantRivosaniudud 6
5. malnlumsgaduasiadivaduiuiug . 15

5.1 lolawewvasnsgndu

5.2 IauAtEninsgatuveauiuiug
6. vddeluilagiu
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IWEIY 03652354 3(3-0-6)
" Fownrwlne IR LATI LAY
Foimnredangy Chemical Optical Sensor

A lAs38991 (Course Outline) Srurudalusussene
1. wilgusluanauassunsienfifienfoadeiy
2. ffumasinasiwwgeivieall

3, wdnmstiuguvesaiunTnsalntifauag

4. msmewddnaseululosswdou

5. msanawddnasauniely
6
7
8
9
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. mathewdidnnseudognnszdusiou
. msthawwdanuslouud
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Fwumheiin (u.uTsee-vu.U uins-ae. Anwaeauea)

SREIY , 03652355 3(3-0-6)

d = e ) o q’l

Farimunlne T maniiugIu

d a [V . . .

FAIYIN TN Basic of Forensic Science
WlA$e599391 (Course Outline) - Fuautlusussens
1. mmdilewiuferduivilfiiveimans 3

1.1 anuvevedIdiivenmans
1.2 anudfgesivl@ineenan Sonssuiunisyfisssu
2. mnmafigeifuiangdiofe : 9
2.1 dnwazuszlssanvasaneRusingie
2.2 nsulesiinvesfRusianeiofe
23 MImsITsesaBaTowrs
24 nsanadSeudioufiniatedite
25 nMsuenUssinvLasinansyuuaefuiatie
3. ManTefigatianans ' ' 6
3.1 mMiUsaudlasenans
3.2 MINTIVTITRYRAULALUBNENT

@ e . =&

33 mInsvansiiodey aedu waesdnusfinvide
3.4 mMsnsaenaaaivasidnd
4. msmsaniigatdenysliusaziaiasnseaguiiy 9
4.1 nisuwisUssavvesenysiu uasiedeansquiiu
4.2 msenviin vuavasensiiu uasieienszauiy
4.3 NIATIANAULIT uaznsrsalsRuly
4.4 minmSeudisugnnseguiiu uasUsennssauiiu
45 mesmaedsmuevsidou uasiawngysediu
4.6 mInsIvianseguliu
5. MIHTIRTNNEUNTIINEN 6
5.1 Faguerunidininusenneing g
52 mmTeanuien asvesd u duwy

53 msgatliendnualyana



ilases183Y1 (Course Outline)
6. MsaTIvERUTIARIYA
6.1 ms¥nwaauAiRnmeaUssnnaN 9
6.2 mMIRTAUTIAAMAINARTTY
6.3 mansavanuilinmnsnmiwg
6.4 msmsreanuiiAnumeiwdslul
7. MINTINAOULALIATIEVIATIANAR
7.1 ersianin vllauasUssianen
7.2 MIRTIARgIlansEanin MmuAlN IR larlSinarnsien
7.3 mInTamasiandniulaans
57

AMUIUTINUIUTTENE
6

I



WlATes1e39 (Course Outline)

Fruauvheia (suussens-au U§URns- v Anvrteauies)

SUEIY 03652361
d -3 = = ot -
Fomnwlve winluladuazipivasansudniueisssund

3(3-0-6)

Fodwnwsenge Technology and Chemistry of Natural Products

nlases1e3e (Course Outline)
1. UssiavvesensyRanlluansadinfusisssuud
2. Tdunseivesan il
2.1 awouiutiueas
2.2 asweiiiuossuazafiuTous
2.3 &15U0anaBYs
3. alulagnisaina
3.1 iAllAnsatALayRENETTLUUALAY
3.2 wplulaBmaifudseavinimnisada
4. wealladnsuanans
4.1 nsupnenssevaialesnlnns i
4.2 walulaBnafiusedvdammnisuenans
5. msfinwissdusznauluamsatadediinemagnueaiiuasmain
nalningalnl
6. mavmasumssangvsmetimwidesiuvesmsadauazansuayd
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SHEIL 03652362 3(3-0-6)
Fadvaelng Tfumenssive

Fodrmendangu Essential Oils

1lAs95187391 (Course Outline) suautalasussene
1. dflenumenidhuvenssme 3

2. awlsvnaumaniiveahifusessewe 6

3, Frfuenzivenhniuvousyve 9

3.1 asngueyiusiuadin
3.2 asnguineinuses

4. gnimatamwusnituvauseive 3
5. Femsannuiduveusyive 15

5.1 manduathuayledh
5.2 mIafasesyihazaieduniduasgmafin
5.3 msafndevedlnaingideean
6. mamhiuveussmeluldusslenilugnamnssy 9
6.1 HARSuYE AT ‘
6.2 nAnfusiadesdanuasiaiadliluniangeu
6.3 HARATININEAT
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Fo3wraneile ey
Fodmnerdange Chemistry of Medicines

1i1lA595187%" (Course Outline) Frunaudlusussene
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Se 3% 03652364 3(3-0-6)
P2 o o
Fadwrnr1ulne W3 09E1979
l:] = ar - .
FAIY1N1H1D9NE Chemistry of Cosmetics
1¥1la595193%1 (Course Outline) FIUIUTIUIUSTEE
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1
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YBIYINWIRING Y Bioorganic Chemistry ' oS
AlAT9518397 (Course Outline) . MUAUTITLIUTTENY

1. pdnmsiugumaelduniduardnad 3
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SWEIU 03652371 : 3(3-0-6)
o = 3 &
Fadwnwing wilgleladuaznisuszend
a_a w . . . .
TBIWIN1YRINY Zeolite Chemistry and Applications
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YRIYINW1B3INE - Catalysis and Surface Characterization
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Fodvnrelng \AdlELTen
Fodvnwdange Green Chemistry
1i1lasas1e397 (Course Outline) Fruutaluussens
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Fedwawlue  eilifeafud |
FaSwnwndange  Chemistry of Color
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