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3. 518939 I ULARSHNINIVILASITUIUNUIBNA

BHY 1 UUAYINIT BUU 1 N

Fv1U9AU
eI oA Iumhein (gu)-U]iR-AnwiAuaiinignued)
130015199%  suleuIideuavduuun 1(0-2-1)
(Research Methodology and Seminar)
130015901  nedwus 36

(Thesis)

* s1eagnlaluniheinlunisdisanis@nen Usediunadu S/U

WY 1 WUUAYINIS LUU 1 @

Fv1UIAU

el o Iuumhein (gu)-U]iR-AnwviAuaiinignued)

130015104  &uuun 1(0-2-1)
(Seminar)

130015105  seidsuisidedazans 2(1-2-3)
(Research Methodology and Statistics)

130015106  nszuIuNIsERAmNTsIATdugs 3(3-0-6)
(Advanced Chemical Industrial Process)

130015107 m1sdnn1sdewinday 3(3-0-6)
(Environmental Management)

130015108 Uﬁﬁﬁmst,awwwiw%uqq 3(3-0-6)
(Advanced Unit Operation)

130015109  nswAnflavenuaznsUsudiuindnsdia 3(3-0-6)
(Cleaner Production and Life Cycle Assessment)

130015902  Anerdnus 12

(Thesis)
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OBE 2

130015509  daunamansvesufizeadl 3(3-0-6)
(Kinetics of Chemical Reaction)

130015510  arsdsduaslunszuiunsUlnsad 3(3-0-6)
(Intermediates in Petrochemical Process)

130015511  ASEUIUNITNNNOALNDS 3(3-0-6)
(Polymer Processing)
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(Selected Topic in Chemical Industrial Process)

nguimAsnndey

&I oA IUmein (u-UJiR-Anwiauaiinienie)

130015602  fwinendswindo 3(3-0-6)
(Environmental Toxicology)
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(Industrial Ecology)

130015607 msﬂsmﬁummL?immqa'qLLma”amLazzjsumw 3(3-0-6)
(Environmental and Health Risk Assessment)

130015608  nswdsaninuaznsindeuiivafivludundey 3(3-0-6)

(Fate and Transport of Environmental Pollutant)
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130015609 wialuladmsituniuivuion
(Site Remediation Technology)

130015611 M3ATI9RARMIAMAINANAEEY
(Environmental Quality Monitoring)
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(Environmental Economics)
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130015701

130015702

130015703

130015704

Yo Iuuviein (ngu-UuR-AnwAuaiisienuies)

g3NANUMTIANTRIMINREY

(Business and Environmental Management)

AmgRiarn1sUTmsnsieansluaniulsenaunis

(Leadership and Organization Communication Management)

nsdnn1Ininensuywdluaniulsenaunis

(Human Resource Management in Organization)

\WiswgNATINNiNEANUSIEY

(Bioeconomy for Sustainability)
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OBE 2

5. ANB5UNYTILIY

130015104

duuun 1(0-2-1)
(Seminar)

dsuneu: il

Prerequisite:  None

o

UNANYIADIANYIAUATILTDINNN ¢ MAEITOINVAIVINTIUIINAITT UNALITINTT

wNasIYNTg wazulsdudasuisesfiauls dnauelutuwSsuwazeiusesauiu

Students are required to research various topics related to their field of study

from textbooks, articles in academic documents, journals, and website. Topic of interested

must be summarized, presented and discussed in class.

130015105

a [

su8ulsINBuazann 2(1-2-3)
(Research Methodology and Statistics)

FsAuneu : lidl

Prerequisite : None

walulagansauneaionisruaitdoyanaineimansuazinalulad n133ans

Joyad mIuNTTEUTIBNUNTOIATINY NIITLUTIBNULAENTILALD NENNITAIUANAMAINNNN

adf wadan1sdudied1s N1svadeUaNNAgIU N153LATILINITANNBY N15ATI@UITTE TS

Fuuy N33R TeRANduius maliesziazuladeyamelusunsudusagunieada

Information technology for searching data in science and technology; data

management for writing report or project; report writing and presentation; principles of

statistical quality control; sampling technique; hypothesis testing; regression analysis; model

diagnostic checking; relationship analysis; data analysis and interpretation using statistics

package.
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OBE 2

130015106 nszmumiqmamnsiuLﬂﬁ%'uga 3(3-0-6)

(Advanced Chemical Industrial Process)

FyrdeRuneou : T4l

Prerequisite : None

udsiian guasduazguniu waluladiiiendestunisman arsddulugnanunssy
WMazafidudu unans uazduvats meluladilfludondudvesguannssulinaad walulad
nszuIUNSLUIFUNaNERnuazens a%ﬁuqmamim5ﬁuq3mﬂ'§'§ﬂuqma’mmiu DAFINNTIN
wialulag¥inmlutagdu anamnssunssuiumstinmuazAudnagaamnssudinmlueuan

Resource, demand and supply; technology related to production; uses of
feedstocks for upstream, intermediate stream and downstream petrochemical industry;
commercial manufacturing technology in petrochemical industry; plastic and rubber processing

technology; molecular genetic and genetic engineering in industry; industrial biotechnology in

present day; industrial bio-process and Bio-Hub in future.

130015107  n1sdansaeuandon 3(3-0-6)

(Environmental Management)

FrtaRuneou: Tl

Prerequisite: None

Jymdwandeussiumauazsziulan udnnsianisdanadoumainde e1na
Y8EUALIBAEsuNTIY MIanuaiwiiunasiuia waluladdwindou wsugeansduindos
mawadandounuudadu wouie nguang wazdefvued winden 1Ws§IUNNTTANTS
dunndenlugnavngsy

Global and national environmental problem; environmental management
principles in wastewater, air pollution, solid and hazardous waste; source reduction;
environmental  technology; environmental economics; sustainable  environmental
development; environmental policy, law and requirement; industrial environmental

management standard.
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OBE 2

130015108 Uﬁﬁ'ﬁm‘smmmﬂaa%’ugq 3(3-0-6)
(Advanced Unit Operation)
Jurtaruneu: Tl
Prerequisite: None
mseanuuUkasNsUsEgnAlU RN swmemisdmsunssuiunsenavinssudinaadl
nszUILMsTanm ssuudidainde seuutdaenme nedifine
Design and application of unit operation for petrochemical process; bioprocess;

wastewater treatment; air pollution control system; case study.

130015109  nnswaAndiazatauaznsUszidiuiginsdan 3(3-0-6)
(Cleaner Production and Life Cycle Assessment)
FrtsRunou: Tl
Prerequisite: None

LUIAALALSELT8UITNITANIUINUIBINTHARNAYD 19 WwAluladayenn n15UsaNU

'
a

uafin nsanveaduliivdevesiign nsiiunandndider seidouismsusafiuipgdnsdinves
nARANIN 52108U3TN5UsTUYTEANT NN INATLATYERY LUIANNITEDNWUULTITLIALATYEND
AINAWINABY LIARNTTANSAEauNIEan NsRwIMASUBUANI WY fegamsiiaTey
NIUANY

Concept and methodology of cleaner production; clean technology;
pollution prevention; waste minimization; green productivity; methodology of life cycle
assessment; methodology of eco-efficiency assessment; concept of eco-design; eco-label,

concept of greenhouse gas management; calculation of carbon footprint; example of

analysis; case study.
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OBE 2

a [

130015199  szilgulaideuasdusun 1(0-2-1)

(Research Methodology and Seminar)

JyrdeAunow:  Tad

Prerequisite:  None

nsAuAIdeyandineImanitazmalulagaindisn unaadvINIg 1TEns uag
Fuled asuisesiiauls nnsdnnisdeyadiviunindsunsnunielasasu Msnusunismaaes
madsusiesu msthiauedeyauaveduseluduio

Searching data in science and technology from textbooks, academic articles,
journal, and website; summary of interested topic; data management for writing report or project;

experimental planning; report writing; presentation and discussion in class.

130015503  N19AALATIZENDANDS 3(3-0-6)

(Synthesis of Polymer)

sAuneu: il

Prerequisite:  None

Fuazmadelunsduaneinedues nalnufaseniswisunedwesuuutunoy
wazhuugnly NSRS EUNaRLNeTUUUAIULIY N1TMTENNDRINOTUULIARS NM1TnsuuNaRwes
wuuleseiln niswisunedwesiaglddssujisenlans lanedwelsiedu nisin3sunediues
wuudad wuuaisazaty wuuddatu LasuuukYIuaRy NIRTIANEILANvAlaNIzYINRlNeS
nmsfnudsnediues nsUssyndlugnaivnssy

Method and technique for polymer synthesis; mechanism of step and chain
growth  polymerization; condensation polymerization; radical polymerization; ionic
polymerization; metal-catalyzed polymerization; copolymerization; bulk, solution, emulsion
and suspension polymerization; characterization of polymer; modification of polymer,

application in industry.
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OBE 2

130015507  AszUUANTaRamnTINUlnsiadl 3(3-0-6)

(Petrochemical Industrial Process)

FyrdeRuneou : 1l

Prerequisite : None

nsvuunmstlasdendusiaios nsruiumsulssuieaieu nsviunisudsudae
Fsufisen nssviumsegaglafininlosulls nssuiumswenansUseneveslsinin nanduantlagsad
ffuansisduns arstsdunsililylelasansveu Vnsindfindnanarsisiunsiiulalnsasuou
nsUszgnaldnansdamitingiail

Petroleum downstream process; thermal conversion process; catalytic
conversion process; catalytic reforming process; aromatic separation process; petrochemical

intermediate product; nonhydrocarbon intermediate; petrochemical based on hydrocarbon

intermediate; petrochemical product application.

130015508  N15L39UATENIISHUS 3(3-0-6)
(Heterogeneous Catalysis)
Fdaauneu : Ll

Prerequisite : None

¥
a < a % 1

nanN19L99UfATe Al uiiafussUfATeuagnIzuIun19ssU AT U uRa
Usngmaainisgedu lelewmesuvatnisgadu aaunamansveingaduiarnssUfisouuiiuig
nalnmaisaliiten viavesssaliisoiisiusildlugnavnssuludandyd mawieunaznig
figatandAveswinislfizen mamdedhuazmsideniinufiiovesiage madenaninuesiaise
s mstluyiuseisen waensussgndldmassjisePsiuslugannssa

Principles of catalysis; catalyst surface and surface catalyzed reaction;
adsorption phenomena; adsorption isotherm; kinetics of adsorption and surface reaction;
catalytic mechanism; type of heterogeneous catalyst in commercial industry; catalyst
preparation and characterization; catalytic activity and selectivity; catalyst deactivation;

catalyst regeneration; application of heterogeneous catalyst in industry.
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OBE 2

130015509  vauwartansvasufisenad 3(3-0-6)

(Kinetics of Chemical Reaction)

wdsAuneu : Tl

Prerequisite : None

nannN1sIauUNamIansiall gaunnariansvealfnsenall n137LATIENNIY
Jaunamanivesdoyadniil aaunamanivosUjizefidfmisafAseniiswus sinvounies
Ufnsal indesunsaldsnuuuusieiiles in3esfnsaiuuuvielna in3esufnsaluvuvigdladiun uas
13 eaUnsaluuuniuane miaamm‘uLﬁ%lawﬁﬂiail,w‘uqmmﬁmﬁﬂgﬂamwmﬁaLLashJ'méf’g
mnufunnaseslulaiesfnsaiLuunnniun

Principles of chemical kinetics; thermodynamics of chemical reaction; kinetic
analysis of rate data; kinetics of heterogeneous catalytic reaction; type of chemical reactor,
continuous-stirred tank reactor; plug flow reactor, fluidized bed reactor and slurry reactor;

steady-state and unsteady-state isothermal reactor design; pressure drop in packed bed

reactor.

130015510  @1sussunslunszuaun1sUlnsiasl 3(3-0-6)

(Intermediates in Petrochemical Process)

FdaAuneu : Ll

Prerequisite : None

miuunarussinnuesansiisguns lunseuiunmstlasiall widueenlys Insiauesnlen
Indeaa Auea nInezATan alfu LavayNUSVEIIY @lesnInvedassduns nalnuas
nsiiaa1sdsdunstunszuaunstlasied nisuanaalagldainudeu nisunnallagldniiusou

a % ]

nsuandlaeldmssufizen madedlasaamani maduuazmsidamidaia fiselfaszen
Tugmamnssutinsiadl

Definition and type of petrochemical intermediate; ethylene oxide, propylene
oxide, polyols, phenol, acrylic acid, styrene and rubber derivatives; stability of petrochemical

intermediate; mechanism of petrochemical intermediates formation; thermal cracking, catalytic

cracking, isomerization, alkylation and dealkylation; catalyst in petrochemical industry.
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130015511  NSZUIUNTSNIINDALUDS 3(3-0-6)

(Polymer Processing)

FyrdeRuneou : T4l

Prerequisite : None
TanA1ansveINBALNDT NTTUATINYIVINOFAILDT NTLUIUNTVDINAIERNLAL
n3gnsn N38a Mty aselidmsuens nseengnsensuasnanes n1siaalud nsneaeu
ANUAUDIE

Materials science of polymer; polymer rheology, plastic and rubber process,

extrusion, injection, troubleshooting, rubber additive, rubber compounding and mixing,

vulcanization, testing of rubber property.

130015512  woAllasHaNLazwoANDIADNINER 3(3-0-6)

(Polymer Blends and Composites)

FdaAuneu ; Ll

Prerequisite : None

WoALNBSNANLAZANUR NITIASENNDAILDINAL ANUEIAULA N1SATIVEOUAINL
dWrtuld 33 nnsifiuannad il ansifiuanudniuld wanafinuan wanafnasuanumieadieens
BINAL N1TLATBUNDAINDTADNINER YTnvoIETIES LTS wodlueTulunenlnds aulfidinaves
wodluesaanlndn

Polymer blend and property; polymer blend preparation; compatibility;
determination of compatibility; enhancement of compatibility, compatibilizing agent; plastic
blend; rubber toughened plastic; rubber blend; polymer composite preparation; type of

reinforcing agent; polymer nanocomposite; mechanical property of polymer composite.
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OBE 2

130015513  walulagdaninanamvinssy 3(3-0-6)

(Industrial Biotechnology)

Fdsduneu : Ll

Prerequisite : None

wAnmamalulag@inin malulagdinnduszsidosasvgianiansiueen (88%)
wanmsnugimnssuwazimalulagdinmadelvi anuvasadouazasesssunmanalulagdinm
walulaglusiunazioulyyl walulagdTinmlugeainnssuald 9naImnIsueInIs 9naIunssy
VYA BRAIMNTTUNYAT dauindo QmammiuwﬁmmuawﬁaL‘Wﬁd%’;m‘w

Concept in biotechnology; biotechnology and Eastern Economic Corridor (EEC);
principles in genetic engineering and modern biotechnology; biosafety and ethic in
biotechnology; protein and enzyme technology; biotechnology in chemical industry, food

industry, pharmaceutical industry, agro-industry, environment, energy and biofuel industry.

130015514  walulagniswdin 3(3-0-6)

(Fermentation Technology)

Fdaauneu : Ll

Prerequisite : None

sruunansinlussdugeamnssy TmgAvlunssurunisvsn maviliusmanide
m’:?EJEJﬂLL‘UULLaxmiﬁusﬂaUﬁﬂiiﬁ%’Jﬂ’lw mimu@mﬂﬂ%’wm%m’lwiuizuumwﬁﬂ mwuﬁuﬁﬂu
HARAMI NSLUNNANANAINNTTNIN NARAYIAINN1TUdn nsldUselevianvesdelnenszuiu
Nsvdn WsEgansnITvdn MIATIEIAUNUYBINTTUIUNITHER

Fermentation system for industrial scale; raw material for fermentation;

sterilization; bioreactor design and scale up; biological factor control in fermentation process;
product recovery; fermentation product; waste valorization by fermentation process;

fermentation economics; cost analysis of manufacturing process.
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OBE 2

130015515  NINITHULALH MBI INNTTY 3(3-0-6)
(Industrial Plant Science and Algae)
FsAuneu: Tl
Prerequisite: None
drusznevvesdunaity msnaauaznslivsslovdanis msmnsdeaied iy

= a [

fivusgavlunsdngdvied nsudniivgsia nsininuasusuesiiy ndnn1sMsTa3nen Teine
WATOUNITUITIUVRIANIIY AUAIAYVRIAINI8NA1UTNATNGT 8IMT NITWNANE N1TNYAT
PAAMNITTUUALNITNAANG I MIFALENLAzINEABIAM NsHNUG TRy UINGINS
WysagaInsy

Composition of plant biomass; production and utilization of plant; plant tissue
culture; ornamental plant in landscaping; plant production for business; carbon sequestration
of plant; principles of biology; ecology and taxonomy of algae; importance of algae in ecology,

food, agriculture, industry and energy production; isolation and cultivation of algae; skill training

in plant and algal science.

130015518  wadaaninsalnUuaznisuszenald 3(3-0-6)
(Spectroscopy Technique and Application)
Jurtaruneu: Tl
Prerequisite: none

s

nouuaznsulanateyadnmalianisaUninsalnt ¢3-3a0a awnlnsalnd yises
nudresudunsisaauninsalnl daedssuuniudnislawuudaningalny wiaauninsalnd
n1sfigadvlasiaiieansdunid nmsuszgndldmadanisaninsalndlunuidemaniuag
Asindou

Theory and interpretation of spectroscopic data; UV-visible spectroscopy;
fourier-transform infrared spectroscopy; nuclear magnetic resonance spectroscopy; mass

spectroscopy; structure elucidation of organic compound; application of spectroscopy

techniques in chemistry and environment research.
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OBE 2

130015519  wialulagdl@gadiniunisanauazuenans 3(3-0-6)
(Green Technology for Extraction and Separation)
FsAuneu: Tdd
Prerequisite: none

wilATe yutemariTaums sanfasissnnd duhazasuazansiielaudiiduing

fudwnden vasluadngftsean veamvailessiln W1 dwazaiedun3ddlien dviazaraTinin

WATANISLAUAT08194aZN1TATBUAT9E19 N159BNLUUNIITNAGDUN BAATIVIUYANITNAADY

'
a v a

nszuiunsidenasnisadn anlnsalnd awnlnsuns waslasulnnaifiduinsduaundey
wildWeaiuamay n1suanaisell wazn1sussgndldiuniinasngaanudinin

Green chemistry; perspective and evolution; natural product; green solvent and
reagent supercritical fluids; ionic liquids; water; green organic solvent and bio-based solvent;
greening sampling and sample preparation techniques; design of experiment for reducing
experiment number; green extraction and process; green spectroscopy, spectrometry, and

chromatography; algal and green chemistry; chemicals and bioenergy application.
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130015520

OBE 2

WRAWNBSTINNLATWDAN TN INQAUTITUYIR 3(3-0-6)
(Biopolymer and Natural Polymer)

FyrdeRuneou : T4l

Prerequisite : None

NOALUDS AINTITUV IR LALNOALUBS U 8AAYLANIITININ kAN LT ALAY

ASENATILINDRUDITVININ UBUBDUDSTININ ANTAULFAITININ ANTRLTINYAIN 1T9NA T9AINUSIU

WaZYNNLAL ANSLEDUANINLAZAITYBYAAIUNINTININ AUAIAYVDINITIUA BUNIUIINAIPNLAE

wiswghagullasiadildgiudinnindstu anmedagduuaziuilduvesiandnim nmsiuvesans

AIFULALNTALATIERTAATIN N

Bio-based and biodegradable polymers; resource and synthesis of bio-polymer;

bio- based monomer, bio- based additive; physical, mechanical, thermal and chemical

properties; degradation and biodegradation; importance of transition from petrochemical

based to more sustainable bio- based economy and society; current state of bio- based

material; overview of feed stock; biomaterial synthesis.

130015597

L’éaaﬁ'ﬂLawqxwméhunizuaumaqmamniimﬂﬁ 3(3-0-6)
(Selected Topic in Chemical Industrial Process)

FrsAuneu: lidl

Prerequisite: None

PnANIRDIANWIAUATIINNGITT UNALABINIG LBNE1TIVING 1Ta5 wazkIulod

Wadenidenaulafgifesiunssuiunsgnavnssuall Wednuigdningldsuduuzdinnennsd

AU

Students are required to research from textbooks, academic articles, journal,

and website to select a topic related to chemical industrial process of their interest in order

to study in depth under advisor supervision.
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OBE 2

130015602 Awing1dswinday 3(3-0-6)

(Environmental Toxicology)

Fwdsduneu: lud

Prerequisite: None

asfiuiAetesiuguamayvduazdunden nansznuvesansiviededdinuay
szuudling ndnmsAivinend winden n3nszatsvesasiiuludwindon nszuIunITnATY
mswABugUMsT e MsazauynsTnmvesensivludsinden mlnsesinasvaseuanuidufiv
mMsUszifiuaudes nadifinwm

Toxic compound related to human health and environment; impact of toxic
compound on living organism and ecosystem; principles of environmental toxicology;
distribution of toxic compound in environment; absorption process; biotransformation and
bioaccumulation of toxic compound in environment; toxicity testing and analysis; risk

assessment; case study.

130015604  UIAIMNYI@ARINNTI 3(3-0-6)
(Industrial Ecology)
Fdsduneu: Ll
Prerequisite:  None
NaNNIININTLIATNGT N19a18launa U T9n3Tas3aladlussuuinmLay
FEUURAAMNTTY WWIARMUTNATIN1QAEMNTIN NSIAILIQAAMNTTUTEA NTalANY
Principles of ecology, energy transfer; biogeochemical cycle in ecosystem and

industrial system; industrial ecology concept; eco-industrial development; case studly.
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OBE 2

130015607 miﬂizLﬁuﬂ'm.lLgﬂawﬂqﬁeLL’sﬂﬁauLLazqmmw 3(3-0-6)

(Environmental and Health Risk Assessment)

FsAuneu: Tdd

Prerequisite: None

Mﬁﬂﬂ’l’ﬁLLﬁ%%i’iﬁJ’]U’i'ﬁu“UﬁNﬂ’l'ﬁﬂi%LﬁUQ’J’lﬂJngﬁﬂLL’J@ﬁEJ?,JLLﬁ%ﬁq‘Uﬂ']‘W AMEREAY
anududunsie n1sUsuduansfiuilisu nsusadunisdudaduansiiy idunianissududa
AUt ureE Ty sreznaMarALd n15UsEiiuAUE Be WIAANIINTEINBETUATIY
Fadawindan nsdAnw

Principles and conduct of environmental and health risk assessments; hazard
identification; dose-response assessment; exposure assessment; exposure pathway;
concentration of toxic compound; duration and frequency; risk assessment; concept of

environmental pollutant distribution; case study.

130015608  n1suUsannuaznsindeuiiansuafiuludwinday 3(3-0-6)

(Fate and Transport of Environmental Pollutant)

Teruneu: Lud

Prerequisite: None

nalnuaznszuIunsasuTivesEsiivioasuafivluene tuaziu Audutus
vosmdnnismuaiifidndlungfnssuvesansiadsenineernia duasiu aunaiaiiuazauion
523195080198 WInd e n1sarslen n1sadeudonazn1sulsanmmaaiiluaninuanden
FruuuendinAmanseuasuwInde

Mechanism and movement process of chemical or pollutant in air, water, and
soil; relation of physicochemical principles in behavior of chemical within air, water, and soil,

chemical and thermal equilibrium at environmental interface; transfer; chemical transport and

fate in environmental compartments; mathematical model in environment.
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OBE 2

130015609  ialuladmsiuyiuiivuitiou 3(3-0-6)
(Site Remediation Technology)
Jurtaruneu: Tl
Prerequisite: None

ASNTEANULALNSHUTANINVDIANTOUNT UL U UNTInarallunsd n153A1EH

[ ' ¥ [
&

fuitvudeu maluladnsiurmanisnin il uazdanmm snsgrunishdaasudou uleue
uaztoUIAy

Distribution and fate of hazardous organic and inorganic contaminants;
investigation of contaminated site; physical, chemical, and biological remediation technologies;

clean-up standard; policy and regulation.

130015611 m’smwaﬂmuﬂzumw?iw:mé’au 3(3-0-6)

(Environmental Quality Monitoring)

Prerequisite:  None

NN39BNLUUNTAUMIEN nalian1siiudaya MInT19in NsIReideyanasn1s
wanafieg1amned wandenvesin Y1ds o1ma fu funznew @eesuniu wazamuduasLTieu
Gﬂgumaumiiwmumimwﬁﬂmu@mmwﬁx‘iLL’mé’amm%’aﬁdﬁu nfNUIY mmgmuazmm%ﬁmumﬁ
Aeados

Sampling design; data collection technologies; measurement; data analysis and
interpretation of environmental sample of water, wastewater, air, soil, sediment, noise and

vibration; procedure of environmental quality monitoring report in accordance with law,

regulation, standard and relevant criteria.
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OBE 2

130015612 iafidnnzilundadneiiafiuaziiognsdeundon 3(3-0-6)
(Analytical Chemistry in Chemical Products and Environmental Samples)
Fwdsduneu: lud
Prerequisite: None
vannsuaznguivesnaiauaned sdlodmiumslinsgind adniiaduasiiee19
Aawndon maduinegs maAuinwmens malensodns madenisveaey adAludaaiTins e
mTsierUsnouaidmiumuaLnun ARl Mersinsaiviudeulume fu th
Principles and theory of technique and instrument for chemical product and
environmental sample analysis, sampling, preservation and sample preparation, test method
selection; statistics in analytical chemistry; chemical composition analysis for chemical product

quality assurance; analysis of contaminated pollutant in air, soil, and water.

130015613  LAsugAansaeuIndan 3(3-0-6)

(Environmental Economics)

Fwdsduneu: lud

Prerequisite: None

A auleesEn i1 NN IsTINT A uALA wWInd auUTEUULATYE AT MaNNNg
flugnuiuasusmansdandon muduimaivednalniian ndnnsUssiiuyadiasegiaves
ninenssTuAnasdunndon meliesginamlsiagfununisdannden MylnssidunuLay
UszdnSua n1suszilunanauununaasegnanazdeny ussgddamaasugenanslunisdesiu
A WINd BNUAENSNINTEITUYIR Lﬂ?aﬂﬁamamiwgmamﬂumifﬁ’ﬁﬂﬁiﬁzy,mﬁ'ﬂLLaﬁﬁauLﬁa
nsfaegeddu ulsunsmaasughaiifedestulsngnisainislanfeou

Natural resource overview and economy; introduction to environmental
economics, market failure and property right approach; principles of economic valuation of
natural resource and environment; analysis of benefit and environmental cost; cost-
effectiveness analysis; social return on investment; economic incentive for environmental and

natural resource protection; economic instrument for environmental problem management

for sustainable development; economic policy on global climate change.
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130015697

OBE 2

ZashnRnIzmaduiawandou 3(3-0-6)
(Selected Topic in Environment)

Fdefuneu: lnganuiureuINNAMY

Prerequisite:  Faculty Permission

PNANADIRNIAUAIIANTT UnAdvIng 1n5as  wazdulwdiiadaniiden

aulanendasiusudannday Wsdnwidaaninalasusuwuziinane1ansgnus ne

Students are required to research from textbooks, academic articles, journals,

and website to select a topic related to environment of their interest in order to study in depth

under advisor supervision.

130015701

gsnafunsianisiawandey 3(3-0-6)
(Business and Environmental Management)

FrtaRuneou: Tl

Prerequisite: None

AIUINNTININALAIUINA Y WIAANTWAILIEE WY AR eInUATEENI

M UIEU HANTENUEAUYRINTUTENBUT SN AN Hled wind ouuasd Al NTEUIUNITIANNTE SWIndox

F3UFITUNNGINWBMTINM TR N NsALTugsRansuiaveuredIndey sudeu Totsdunay

nonelneiudsLnaey

Business and environmental knowledge; sustainable development concept;

circular economic concept; negative impact of business on environment and society;

environmental management process; business ethics on environmental management;

cooperate social responsibility; rules, regulations and laws related to environment.
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OBE 2

o

130015702  n1zE waznsunsnisieansluaaiulssneunis 3(3-0-6)

(Leadership and Organization Communication Management)

Fwdadunew: lud

Prerequisite: None

e AnufaINswEduasn ey inwedwlulumadudin mswaunnmedii
APULANA 19VBITAUTTIUAMS UK U1 N15aT 1970 nsasrausegala duiusainsendnyana
msuidamn nmsdadule mIvsmsanudawds mItanisanueden Manisuarnshasedoans
oen5fiUszAvEnm madnsiodoanslunanmatsanunsal Ussianueansinsedeans n3esilouay
wadalunsdeans unuimvesiiilunisdeans

Needs theories and leadership; skills needed for leaders; leadership
development; cultural diversity of leaders; team building; motivation building; interpersonal
relations; problem solving; decision-making; conflict management; stress management;
effective management and communication; communication in a variety of situations; type of

communication; tool and technique for communication; role of leader in communication.

130015703  A15IAN1ITMIWEININY B luaaIuUsznauns 3(3-0-6)

(Human Resource Management in Organization)

FrtaRuneou: Tl

Prerequisite: None

AAVINEUAE AT 1NYINTTAN IS NENTUY Y NMTIATI8e NS vURTEasLE e
YDIULAEA UANT R V9] U UA 91U MINUNunsnensuy ved n1sassmuasn1saaidenyaans
msuguiina mslneusiagiayAanns Msusmsiuiou msussdunansufifnuuarnsd ou
v ¥ ingaen3dlaveminnuy MIUTynIusIUAIiUS BSesTsdlunsuSmsmumninensuywd

Definition and structure of human resource management; job analysis; job
description and qualification of operator; human resource planning; personnel recruitment and
selection; job orientation; personnel training and development; salary management;
performance appraisal and positioning promotion; morale and motivation; labor relations

management; ethics in human resource management.
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OBE 2

130015704  AsugiadanmiiNeAdudsdy 3(3-0-6)
(Bioeconomy for Sustainability)
FsAuneu: Tdd
Prerequisite: None
WUIAALATHFAIAATTININ N15TANITNTNEINITININ UlBUIEAULATEENIING 1Y
Fanm aundouvesvalulad wavwaluladfifeadestunisinineinsanmunlduselev
Concept of bioeconomy; bioresource management; bioeconomy policy;

technology readiness, and technology related to the utilization of biological resource.

130015901  Anegdwus 36
(Thesis)
Fdefunou: InernuiuteuveInne waz/vMse 919158RUTNY
Prerequisite:  Permission of faculty and/or supervisor

v

dnAnudewhingrinuseldmuusihveteransdiusnuilesunisud s dag
Tadinineds dnfnwidesufiinunquazdovedud muunlasninivuazTudininedy
2YNLATIATA

Students are required to conduct a thesis under supervision of advisors

appointed by Graduate College. Rules and regulations for undertaking dissertation set by

students’ department and Graduate College must be observed strictly.
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OBE 2

130015902  Ang1dnwus 12
(Thesis)
Furdasunau: fednudnTaruagates 9 neAn 30 1ASAULTAUYIUVDIAMS

Prerequisite:  Pass core courses at least nine credits or permission of faculty

LY

TnAnudesimsiauetidenuive s usnuiinerinug Inerilinusdosiiy
msousiAnnaue nssuM I dnuduazdnnsifiusiodaies 1 Fes lunsansseduvdvieszdu
i viethiauesieiussyaivinisuagiinsifaniduidesanmsussgaivnisedistiosnis
adaeuaumsiine

Students are required to submit a research proposal and nominate a thesis
advisor, the thesis must be subjected for approval by the thesis committee and students are

also required to publish their work at least once or at least once to present their research in

public seminar before graduation.

130015903  N15AUAIDETY 6
(Independent Study)
Fvrdasunau: Luidl

Prerequisite: None

0%

thAnwfiagshmsnsduaindaszazfesinAudiiulundngasesnates 9 miiefn
eunfenuiiame Wiureu hdenmsnmsduairdaszasdedldfumaiiureunneransdiusnuuas
Az uazdonduidofiAetesiuideminillfizouinlundngns laefidomninitendsinisiy
Uszgnildauasa

Students are expected to complete at least 9 credits of study before submitting
a proposal with approval from advisors or faculty. This must be related with the subject or
knowledge, which students have learned from the courses and it should contribute to

potential applications or implementation in industrial real world.
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OBE 2

6. WHUTUEAININTZANBANUFURA YBUINATFIUHANNS B LT INMaNgATgs13m
(Curriculum Mapping)
6.1 namsiseuiinaniswamangns (PLOs) Tuasnesenisnszasanuiufinvey
wan1sFeufiaavisanudngnsgaein Sannununedeil

WY 1 UUIVINIT BUU 1 A Waskuy 1 %

PLO 1 (S) ansnsaszendldosdmnmslusunszuiumsgramnssuad maluladdunden
Twiansdamslaegsgnaesundnisnig

Sub 1.1 ansnsaesuendnmstazngufiddylusunszuiumssnamnssuad malulad
Aandon saudsmsdamslé

Sub 1.2 aunsnidenltesdauiisns wasiedestielusunszuiunisgaavinssunail
walulaBaawnden saufansinnisldedisgniesmamanisnms

Sub 1.3 @mnsnysanMsesimNsiunszuIuNsgRamnssiell inaluladdunaden

DINTINNT LS

PLO 2 (5) anansaai19assd 1l Sovid eudmnssud nelsfiAnnmswaunesdainug Tvsilud
nsrUILMIgREmMNTTIAduavAnd ol

Sub 2.1 aunsndannesiesdanuiifieaiiassrvhieisendouinnssuls

Sub 2.2 ansaniiiuanuidelaegrsgnieswmunaniznnms

Sub 2.3 Y URRUMINRTIEIUTINVRITINITY

PLO 3 (G) @330y U IAURaY J3InUnUmntii wazAanusSuRaveUsionuLes
Sub 3.1 anansaviauduiinle

Sub 3.2 danusuAaveuluuvesnuesIud s ut e

PLO 4 (G) ansnsngnevenasnauslumunssuiumsanamnssuniiuasdauindoula
Sub 4.1 @1150F0a WAL YA UBIUT LS UL UNINELATNANUNINIYINITIN I Inewas/
W0N1SINgulel

Sub 4.2 @UNSLNELNIHAIIUNIITINT L USEAUTIRYS DTLAUUIUIV IR A

PLO 5 (G) ansnsaduAuanud deyavnans dvinueddvia waslouslameniias
Sub 5.1 @ansalmalulagansaumelun i dunun A SULBUNINE LA TNANUMSITINIT I

Sub 5.2 anunsadenldteyaasaunanduaunildusslevilaognsgnees
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OBE 2

LAY 2 WUUATITW

PLO 1 (5) aunsnuszandldesdmnuslusunseuiumsenavinssuedl meluladdaunades
sfensianislaegegnaesmiunaniznns

Sub 1.1 anunsneSunendnmsuaznguiiiddnlusunszuiunsenamnssued welulad
dawnnden smdsnsdansle

Sub 1.2 anansardenldosdaiuiisnig wazindesdloludunszuiunisgmamnssuiad
weluladdauindey saudansdansldegnagniesnuvdnivnns

Sub 1.3 @13N0YIAUINTOIAANNTAUNTEUIUMTEMAIMNS TS mAluladAsuinde

59009 AMFIANST LS

PLO 2 (5) ansnsasnidiuau madmmatieudtymnsiidusnlusiunszuiunsonamnss
wiluazAaundould

Sub 2.1 aunsndaanesiesdmidiiiesdunumannsle

Sub 2.2 ansadliuaunivInslaegagnasanunaniynig

Sub 2.3 UURRUMINRTIEIUTINYRIENINY

PLO 3 (G) ansnsnvnusiuiugdu JInunumving uazannusuiaveusienules
Sub 3.1 ansavinuduiiald

Sub 3.2 frusuiiaveulurnuvesnuesaudusanuivuie

PLO 4 (G) ansnsngngvanasnnuilumunssuiunMsanamnssuniivavdundoula
Sub 4.1 anunsadeansuaziiauenuilaTuteuMNELAENAUM AN ININ W Inewas/
Wsan1e8Ingule

Sub 4.2 aunsaweLnsasAANIIINNSALTuNsAUAT1BasEle

PLO 5 (G) ansnsaduAuaud doyatnians dvinueddvia uasiseuslaimeniio
Sub 5.1 anunsaltmalulad ansaumnalun AU A SULBU AN ULATNANUINIBINIG S

Sub 5.2 awnsadenliteyamsaunanduauunliusslevilaogagneias

56



LS

WHUTILAAINTNTEANUTURAYAUNANITISEUFNAIANIS (PLOS) 9nwangnsgsadvn

szuinsiuny @ Tidenadasiunanisiseuivausassnedv

PLO 1 (S) PLO 2 (S) PLO 3 (G) PLO 4 (G) PLO 5 (G)
79731 Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 4.1 4.2 5.1 5.2
130015104 duuun 1(0-2-1)
, o o o o o
(Seminar)
130015105 sz1d8Uinideuazain 2(1-2-3)
. o o o o o o o o
(Research Methodology and Statistics)
130015106 NTLUIUNTYAAMNTIUATITUEA 3(3-0-6)
(Advanced Chemical Industrial ® o ® o
Process)
130015107 mﬁmmfﬁnmé’au 3(3-0-6)
_ o o o o o o o o
(Environmental Management)
130015108 UfUAnsiamg e dugs 3(3-0-6)
. , o o o o o o o o
(Advanced Unit Operation)
130015109 N1SWARTIdZe1ALAE 3(3-0-6)
MsUszdiuinInstie
_ 4 o o o o o o o o
(Cleaner Production and Life
Cycle Assessment)
130015199 sz108U5 98 madNLUN 1(0-2-1)
(Research Methodology and o o o [ ) [ ) o o o o
Seminar)
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OBE 2

PLO 1 (S) PLO 2 (S) PLO 3 (G) PLO 4 (G) PLO 5 (G)
5787391 Sub Sub Sub Sub Sub Sub Sub Sub Sub Sub Sub Sub
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 4.1 4.2 5.1 5.2
130015503 NSALATIZUNOAUDS 3(3-0-6)
. o o o
(Synthesis of Polymer)
130015507 nszuiunsanamnssutlngall 3(3-0-6)
(Petrochemical Industrial ® o ® ® o ®
Process)
130015508 N3439U A3 TITNUS 3(3-0-6)
) o o o
(Heterogeneous Catalysis)
130015509 vaunaranivesujizewad 3(3-0-6)
o ) ) o [ ) o o [ ) o
(Kinetics of Chemical Reaction)
130015510 asdsdunslunszuiunsulnsiad 3(3-0-6)
(Intermediates in o [ ] o o o
Petrochemical Process)
130015511 ASYUIUNSNIINBALUDS 3(3-0-6)
) o [ ) o [ )
(Polymer Processing)
130015512 WoRmsHaLLGsNeR oS AaLlnEs 3(3-0-6)
(Polymer Blends and ) o ) o
Composites)
130015513 nAlulagyinmanamnssy 3(3-0-6)
o o o o o o o o
(Industrial Biotechnology)
130015514 wialulagnisudn 3(3-0-6)
. o [ ) [ ) [ ) o o [ ) o
(Fermentation Technology)
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OBE 2

PLO 1 (S) PLO 2 (S) PLO 3 (G) PLO 4 (G) PLO 5 (G)
37891 Sub | Sub Sub Sub | Sub Sub Sub Sub Sub Sub Sub Sub
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 4.1 4.2 5.1 5.2
130015515 Ing1n1siasLazaInsne 3(3-0-6)
\ZanannT Iy o o o o o o o o
(Industrial Plant Science and Algae)
130015518 wallpaninsalntuay 3(3-0-6)
mMsUszanaly
(Spectoscopy Technique and ® ® ® ® - ® ®
Application)
130015519 wialulag@ileadmsu 3(3-0-6)
NSEANALAZLENETS
(Green Technology for o ® o o — ® o
Extraction and Separation)
130015520 WoRAMOITINTNLATNOALNOT 3(3-0-6)
NInYRUSTIUA ®e o o o
(Biopolymer and Natural Polymer)
130015597 |309fmaniz@unsz iy 3(3-0-6)
N139AAMNTTULAL
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Sruuvudfinfinainazdusa
B - 10 10 10 10
ASANEN
WL 2 WUUATITN
. FuLnAnwwazln1sAnL (A)
seAUBUY
2567 2568 2569 2570 2571
Uit 1 10 10 10 10 10
Ui 2 : 10 10 10 10
U 10 20 20 20 20
Sruutudafianninazdisa
. : 10 10 10 10
ASANW
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OBE 2

2. UUTSHIUAULINY

2.1 SUUsZUNSIE5U (MUIE : U)

. y Yeuuszun
188D 8AT185U
2567 2568 2569 2570 2571
suUszanusele 5,993,000 6,302,300 6,624,500 7,000,200 7,358,200
JUUSZUNULEUAY 51,938,400 54,983,100 58,208,300 61,621,800 | 65,237,400
S9U5185U 57,931,400 61,285,400 64,832,800 68,622,000 | 72,595,600

anewig: {Junisusznans Inefmonanueulssnaun iy uassuUssnaiiuneld YssdUaulsvana we. 2566
Ndnassinaivermans waenuuazdwindey Tuadureadufew AMUILINRUAEY TMLARN 3% Wasiana 3%
3nass Tuduvesiudu (g wdiesm, Ameuwny, Aldaes, A1Tan, Rugay, Aasisadlng) aa 5% wagludnves

aystouat A Asneswine Ussinaunsaneuesulssanns we. 2567 uaglud 2568 - 2571 {Wunsiuam 5%

2.2 SUUSZUNUSI91Y (MURY UMW)

R Yeuuszuna
RUINNU
2567 2568 2569 2570 2571

. SUANIUMT
Ruihou 41,065,900 | 43,566,900 46,220,300 49,035,300 | 52,021,600
ANT19TIAT T 583,900 619,600 657,400 697,600 740,200
AMDULNY 1,160,700 | 1,218,800 1,279,800 1,353,800 | 1,421,500
Aldane 2,661,800 | 2,797,900 2,937,800 3,084,700 | 3,239,000
Aian 336,000 352,800 370,500 389,100 408,600
Ruganyu 931,800 978,400 1,027,400 1,078,800 | 1,132,800
S18988u9 (A
s ion) 318,800 334,800 351,600 396,200 416,100
sRUATIUNIT (P) 47,058,900 | 49,869,200 52,844,800 56,035,500 | 59,379,800
V. WWaAINU
ARSI 9,277,000 | 9,740,900 10,228,000 10,739,400 | 11,276,400
Anfinu - - - - -
éaﬂgna%ﬁa 1,595,500 | 1,675,300 1,760,000 1,847,100 | 1,939,400
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Ysuuszua
NRUINLSY
2567 2568 2569 2570 2571

TANUAMU (V) 10,872,500 | 11,416,200 11,988,000 12,586,500 | 13,215,300
521 () uag (V) 57,931,400 | 61,285,400 64,832,800 68,622,000 | 72,595,600
Aldedendnans * 1,586,280 | 12,257,080 12,966,560 13,724,400 | 14,519,120
FIUIUUNANEN 15 30 30 30 30
AINeRBTNNANYN 772,419 408,569 432,219 457,480 483,971
Aldenaederh
e 510,931
UnANEN U
Alganelunswan
U R evRal 772,419
GNGL)

3. NSWAILIAMIRNTY

3.1 NISHMTIUNITAINS U115 Ind

ANEINTISIASINNTENSUD1RNSOIVY ATl

1. Amualienasdluidesitunsineusuaussauividnag anansdmivenasdlng)

' v
(%

79 PULAUNINGIDNALULA NS L IDULNANTLUATUT D

2. sFvglvennsdluidaudrladenisingg luvdngasiiUaaeulunne wazidrlaunum

v a

il Ausuiaveulugure1TdusEmangasidesaeulusgivnieg NTlunanans was/v3e

U a [

915IESURAYOUNENENS

3. dasuNIIRAILI19158911 ware1158LAT RN suazivItn laglianudAglu

M siauIinwen15Ian1siseunIsaey nagnsn1saeu Msianalazn1sUsEIluNanITaay

Tnefimualie1a13gvnAuAeudIs N UTH dUNUIVNIYTINg

4. insguatentald Wunidesenasdlnilufansinestesiunissauaeunasianans
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3.2 mswaAuiuazineeliunenansed
3.2.1 NSWAINITINEZNITIANISITEUNITEDU N15IANazN1sUSEIIUNE

1. pnzdnsaduayulienasdidsueumdunnmadnnisineWesriunsdaniss ey
Asaau MsTaNakarnIsUSTUNG
2. daasuuarilnlana@lien1915g TN 1S NAINIAULBI LA UNITEDY NISANENBAIYINT

7199 dn1svhdenisiieunisasuianiang vfuazaiaufialusuuuusine ieliinusslevilasanun

o

infinw wu donsiieuditunediannselind (E-learning) Wusiu

3.2.2 NMSWAILIVINSHAZIMTNE DY 9

- duaSumIiaueIAnNine InenisasiazvengnseYisnusuieny
NAYAAINNTTY

- fmsaduerusufiemaiunuideiumhenumeuentislulssmauay
AgUsEIna

- dangueuddlupalidugusssn Enmsysanmsesdanuiuasdeyainuide
WieasenguanAdeiuussannsaudstufumhsnumeuenlsogiaila

- aheussemaialunsividelunue

- duasuliupannsiauenaumivINskaznuidy

- auayuliyaansluane seaeinnsuazaeaiiuayy vhauidelfnndu
WM NirLanTa Wsinygmsviidendsdu

- YiuusauasimuiesUfiRmsuaziedosiieoglussiumnasgiu wouldau
manueiiiened elildnanslinsesidunidetiowazeensulumisnunmeluwazniouen
guazinUszlevdluiunuidowasnsusmsivins

- atuayuliiimsineusudunuandnnisuageuideluiidesie) uiviiea

NYU WeLiuUszaun1sal inveuaslinanuaiunsawiyaansiunme
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4. W9 - UWENA AU LAy

[

9

4.1 913INFURAYUNANGAT

AAINTSANNYE981158

. U w.a.

o w A = AN a a °o & = o o &
a1dui Ya-uwsna - ANRAl (81917%1) dusamsfneainaaidu ndu5a

MIYINTT -
nsAneEn

1L | wsarmdan Usised feomans1nsd | Use. (masdansdaneden) | pnasnsalumineds 2554
(Usesunangns) W, Gemanidandes) PNAINTAMING Y 2546

W.U. (neenansguam UATINETITUAENT 2541

(punifAawandon)

2. WYYy JUNIAY 599aARTI5E | Us.a. (RaT3Imen) UM Ingduding 2554
U.daudin Quineg) WNInedAsUATUNT LA 2550

WU, (NgsAtew) @Ane) | amivedeuiieg 2549

3. | weamnyy wedaian s09PNans19138 | U3 (Msdansdannden) | pnasnsalumnivends 2556
wma. (msdamsdaneden) | prasnsalumiinedy 2550

mu. @Fued) PN ING 1Y 2548

a. | wevur Yszngudaed HUemans1asd | Use. (naluladian) UM FEmALULAENIEIDUNATUYT 2557
A4, (Gmnssanadl) WM FEmALULAENIEIDUNATUYT 2551

.U. (1nilgnannssy) anrdumalulagnszasundninaummisainnssds 2549

5 | wwanmundag gvsennsel Hemans1ngg | e, (ad) W Ingdedesinl 2558
.. (1) W degeding 2551




¢8

4.2 91138UsEImaNgAs

MIEN1SHDY
3 w.a. (Tluy/duam)
. o - - . o . de o AL HAIUNNG | :
AU Yo - @na AN (61971397) dsanisineainaandu a3 - - fa | flezfily
MAYINT N5
nsAnEn ag | ndngas
v =1
ud? i
1| weanndan Usiind U3, (Msdnsdaindey) | Pnansaluvmivede 2554 | gRwmansasg | euenans | 3 3
maL Gremapsduenes) | Paansaiuvine sy 2546 AANUIN
MU Anenmansauam | i Ing desssumans 2541 i 110
(euiefiainden)
2 | Weduey JUNSAS U5.a. Qa¥7inegn) WMIngauing 2554 | 509ANARS19158 | Muenans | 3 3
U.0oudin Audnag) UINEIFEATUATUNTILIN 2550 ANANUIN
WU, (HgsRtlew) W Ingdeuiing 2549 w111
@3 me)
3 | wNEmny wevaan Uin. (medamsdanades) | gunasnsaiuvninendy 2556 | 504M@nTINTY | Maenans | 3 3
L (msdemsdanedes) | PnaensainmIvendy 2550 AN
WU, (@uad) PAINTUIING Y 2548 Wi 112
4 | Wgyuy Usengnsnd Us.a. (naluladTan) WMinendumAllaEnsTIING BT 2557 | femansRsy | maenans | 3 3
A4 (rnssuad) WMInendemAllaE nsE 0N BUYT 2551 ANANWIN
WU, (wilgeamnssy) | andumallagnszrennadnaniaenseds | 2549 w113
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OBE 2

A1sENTERY
3 w.a. (W la/duan)
o 4 - - . . e CRIVR NBUNIe | .
¥o - @na A (819137) d5ansAnenananidu ndu3a 75 | feeiily
q q 9 a a Y
N93YIN13 INT
nsAneEn o | wingns
v &
! !
5 | wamwindad gvsernsal | . (ad) unInedeige g 2558 | {eManTRIsy | muenans | 3 3
.. (1) W INeaedealny 2551 ANANUIN
i1 113114
6 | wwemiaeSmd Uwegualve) | Us.a. (ad) URMINYE LTl 2558 | WAEMERTRISY | maenans | 3 3
.. (1) UMY IFUIATATY 2551 MARWIN
wih 114
7 UNBLNILIANA LﬂG}Lﬁ\i Ph. D. (Energy Systems | Daegu Gyeongbuk Institute of Science & 2558 Q’ UMENTIANGE | MULENENT 3 3
Engineering) Technology (DGIST), Republic of Korea AANUIN
MS.C. (Chemical Hankyong National University, Republic of 2553 W1 115
Engineering) Korea
MU, (PHlgRamnTsy) | wnninenduwmalulagnsyasuinanssuasivile | 2551
8 | wiwdng1ys Wining me. QaTTiveszend) | un1ivendedesu 2559 919158 penals | 3 3
MU QAUTInewN PAINTAUN NGNS 2554 AARUIN
QMAVNTIY) wih
WU, (FATIIMYINN aoiumallagnsyasinadgusaianseds | 2551 115-116
NANNTIN)
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OBE 2

A15ENSEBY
U . (FNuY/FUAN)
o 4 - - . . g o AN NAIIUNIY . .
Y9 - d@na AaAl (81913%7) d3an1shnerngatu fidsa 75 | feeiily
9 9 9 a a 2
N193¥IN5 Ju1ns
ASAN®E o | wingns
P =1
wan i
9 YILALAYITT WITIULNA 2.0, Genssuludin) NI AL NS EIDUNAINTEUATINTE 2558 HUEMERsIseg | Auenans 3 3
(MENEATUIUNYR) AANUIN
2.3, Grnnssulaiin) UNINYFEmALLAENTTARUNANTTUAT LD 2548 i 116
28U, (Bennssulndn) UNINYFEmALLAENTTARUNANTTUAT LD 2544
10 UNANIFTYN fﬂﬁﬂﬁ%ﬁﬂ Ph.D. (Mechanical and | University of Hyogo, Japan 2558 Q’ UMENTIANGE | MULENENT 3 3
System Engineering) AIARUIN
A4 (rnssuad) PAINTUUIING Y 2553 Wi 117
m.u. Arnssu WyIneaededugl 2547
AFEUIUNITONIT)
11| wwansusng Msgnugs | Use. Geanssuadl) winedemalulagnszeunamszuasinile | 2556 | gYemansansg | aenans | 3 3
2.3, (Arnssuai) an1unAlulagnT90unaNTEUASULD 2550 AIAKUIN
M. (nalulad 2010 UALLLAENTLDULNAINTEUASIATI 2545 i 118
DAFINNTTUNYAT)
12 | weUseens Reugnsed Us.a. (Arnssunil) wingdemalulagnsgeunamszuasivile | 2557 | gYemansiansd | euenans | 3 3
a = a o = 1% =
9.3, (Arnssauai) 1WMInedumalulagnszasundnseunswile 2550 MAELAN
WU (Ageavnssy) | aninendemalulagnszasuinamssuanvile | 2547 w1 119
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OBE 2

AsENNTERU
3 w.a. (W la/duan)
o 4 - - . . e CRIVR NBUNIe | .
¥o - @na A (819137) d5ansAnenananidu ndu3a 75 | feeiily
q q 9 a a Y
N93YIN13 INT
nsAneEn o | wingns
v &
! !
13 | wnanviun ygoauss WM. (Ra¥7Ing) WMIngauing 2552 9719159 pueNEs | 3 3
WU @3Ne) WNIngaeNing 2549 MANUIN
i
119-120
14 | wannshing lsatgiy U1.0. Anemansuay W Inenduuiing 2552 919138 auenans | 3 3
wialulagnediwes) ANANWIN
.. (1)) UM Ingnduuiing 2544 Wi 120-121
15 | wemamed lavia Us.n. (Faneans) WTInedeLgedinl 2557 | 599M1@ns19138 | enulenans | 3 3
.. (Tanaans) uningdeidedln 2552 AANUIN
Wi 121122
16 | wewdu lafe U0, (ESUVAUNY) | UM INGIRDULSAIS 2561 9719158 puenans | 3 3
WA (WROUNALNY) | UM INYIRDULSAS 2555 AAKRLIN
wmu. (wmalwlagTinm) | andumallagnszrennadmansaenssds | 2553 w122
17 | weAtsr ynsh wo.Grenessasnnaes) | uvningdedesil 2558 | {eManTRIsy | muenans | 3 3
mal Grenerewsaanndes) | amningdededil 2552 ANANUIN
WU, (Ugienans) U Feule 2548 i 123
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OBE 2

AMIENTTERU
9 w.a. o (@Nuy/duni)
e s . - - . . . e AL NBIWVNS | .
HAui Yo - @na AR (d1917397) dsansAneranaatu Vdu39 - - 5 | flazily
B M93YINT N3
n1sfnen of | udngms
i i
18 | wsamanaya wug Us.n. (@dfuszand) wminendemalulagnsyasunamssuaswile | 2560 | Atemansansg | amenats | 3 3
WL (adAussynd) wIngnaewalulagnsyasmnanszuasmile | 2555 AANUIN
W.U. (@BRUTEEnd) wminendemalulagnsyasunanszuasivile | 2552 nih 124
19 | wsangsniod niludl win. GromsmAanedes) | uninendeinunsenans 2559 | fYwmansesd | euenans | 3 3
wa (msdomsAaneden | Pnasnsaiuviing de 2553 AIARUIN
uAzYDLAYTUNTIE) nih 124
v GronsnAanades) | umiinendeinunsmans 2551
20 | WNANIATINAU ITTUAN m.0. (Tanenans) WnTInendeige i 2557 | dYwransesd | eaenans | 3 3
.. (Fagaans unTingndeidedlnl 2551 AANUIN
A, (WEnd WTInende s ensang 2549 nih 125
21 | wwamgian yasn Uin @atTivewssgnd) | aninendeidedlvl 2558 919138 Aaenans | 3 3
Wl ([@Inen) WnTInendeigedinl 2552 AIAHUIN
WU (R Ine1) wmivendemaAlulag nsraesnaswys 2549 ni 125
22 | wNaEIuA AlAsYgana | PhD. (Physicsand Chemistty | Sorbonne University, France 2561 919138 ANALDNETT 3 3
of Materials) AIARUIN
M.S. (Chemistry) Pierre and Marie Curie University, France 2557 N
W.U. (1) IHRINTNUINGTY 2552 126
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OBE 2

A3ENTERY
9 w.a. (@Nay/dUnn)
Yo 4 - - . . e AU NN | :
HAun ¥ - @na AR (d1917397) dsansAneranaatu ng139 - - 5 | flazily
B N93VINT3 N9
n1sfnen of | udngms
¥, 1
i) i
23 | wewarey guSyaian Us.0. (Allgeaminssy) | unninendewelulagnszaeunainssunsivile | 2557 919138 Menans | 3 3
. (Adgeawnssy) | aandumalulagnszaeunanszunsivile 2550 AANUIN
m.u. (1Ad) antusmigursyTiveansallunssussguiud | 2545 wih
126-127
24 | wwdnsdul Yriigysn Us.a. (nalulaglinsiadl) | punainsalumine sy 2559 819158 muenas | 3 3
.U, Grnngsuai) wnedumalulaguuag 2542 AANUIN
wih 127
25 | wgdail laud Us.a. (End) WIMeaULing 2558 | dYwanssd | euenans | 3 3
W, ([Endgaai) WNInedeuing 2551 AARLIN
.. (Wand) PHRINTAUN NG 2548 nih 127
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4.3 91958¢a0U

OBE 2

AMsTNNTHRU
U w.a . (Falus/duansh)
Wil o - ana Al (81913%1) duFanisAngrnaanu fdu39 m:mua wfmumq fift | fieedily
- 119397N15 3915 , .
ASANEN ag | venges
uan i
1 WINIIANR WAL Ph.D. (Chemistry) University of Edinburgh, United Kingdom 2555 919159 AULDNANT 3 3
.. (1dl) UNINIaUing 2546 AIPNUIN
N 128
2 UNANNITINT YUENA Us.0. (ATBUVSE) UNNMNLIRENRAS 2555 919158 penas | 3 3
.. (ATIBUNTE) uIneauuina 2548 AAKUIN
.U, (4Ad) URINYINYEIINANEANS 2543 w128
3 g Tusung aads Us.a. Gennssanaiedna) | uninetduveuuniy 2554 919158 NS | 3 3
r.4. Gennssuesena) | uninerdeveuniy 2547 AANUIN
Udasin (Aluladgamanm) | avnivendewaluladnszeundsuy3 2543 wih 128
a.u (Amnssuadedna) | winerduinvududio 2541
il WEME3Shl auendsng Ph.D. (Nuclear Engineering) | Tokyo Institute of Technology, Japan 2553 919158 pulenans | 3 3
il Gennsndwnden) PIAINTUNMINGS 2540 AAKUIN
.. (1iRmnT) PN TN ING 1Y 2537 wih 129




OBE 2

'3 o wa Y ¥
29AUsENaun 6 ﬂ]mﬁNUﬂ‘Ua\WdL‘U'\ﬂﬂUW

1. AuaudRveIidnAnY
WA 1 WUTAYINIS WUU 1 0

Jugdusanmsfinunseduliygwnsidinsfinuineiemansingia (m.u.) viedmnssueans
Unudin (3a.u.) uagldsuiiestendudu 1 Tuauiviadl inflgnanvinssy wndivalla Imnssuad adl
dannden Inermansdawnnden Imnsudwinden maluladdwindey nsdnnisdawnnden
nszvIuMsgRamnssuaiiuardsnnden waluladndsnuuaznisdams wemnlilésuiesaden
dudu 1 fafasirdnuideadudiivszaunsalmaieuludaddeiifetesiuiugnamnssuad
visodaunadeslsitfosnit 2 ¥ uazruanuiiureuanane

BAY 1 WUUIBINNT UL 1 9

u‘fJug’{ﬁ'ﬁwL%msﬁﬂmwﬁ’w%zgiym%qéﬁmiﬁﬂwﬁmmmamﬁ’m%m (W.U.) NIDIFINTIUAENT
Gaudin (ae.0) luanvdvad iafignamnssy indmada dmnssuadl nildwnden Ingrmans
dunndon Amnssudunden waluladdwndon nsdansduinden nszuiumsgRamMnTTULAT
wavdandon waluladndsnuuaznsdnns vielfisuwi

LAY 2 UUIBITN

&, { o & a

dudidusansfinnseaudsganiidinisfnuingrmanstadia (m.0.) 1303mNIsuans

Gadin (3a.u) Tuavdvuadl inflgnanvnss indmeda Imnssuiadl inddanndey Inemans

Aawnden Imnssudswndey waluladdwinden msdamsianeden nszuIunsgnamnssuLadl

wardaandon wmaluladndsnuuarnsdnnis viedfieusin dsfadasddnudendugivsraunisal

mMshauiiindesiufuenavnssuiedl viodwindenlitosnin 13

2. aouantAdug ilupadetaduaimminedomaluladnszeemindmszunsivile idonising
syiuliudindnu sudou wasUszmafiioades

¢ Y a [

3. gldeglunaeidananlvieglunaiiavesannsdlsurnveunangns

u
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29AUTZNBUN 7 A15USLEUNANISISEULAZINAISINITANLSANISANY

1. nszlsunsenaninasilunisiissiuazuuu (1n50)
myiarasazn1sdsamsaneduluaudetsfuumIinendumalulagnszauind s UAsIATe

TIINMSANTEAUTUANANY SeleU kavUseneanne ied

2. ATUIUNITMIUABUIATFILHAFUg VR BN AN
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fvunszuUMIMUABUNAdLgNE MIFeuivesinAnwdudiuni swessruumsUseiu
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uvinends uazthlududunsauussauadugms Jeffussiiuneusnazissmanasuldnisyiu
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OBE 2

¢ a o o
23AUTENBUN 8 MIUTTNUAMNINKRANGAT
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(Heterogeneous Catalysis) (Heterogeneous Catalysis)

130015509  vaunaransvasujiseadl 3(3-0-6) | 130015509  aauwarnansvesUfize LAl 3(3-0-6)
(Kinetics of Chemical Reaction) (Kinetics of Chemical Reaction)

130015510  anstisdunslunszuiunstlagail 3(3-0-6) | 130015510 asilsfunslunszuiunmsUlnsiadl 3(3-0-6)

(Petrochemical Intermediates)

(Intermediates in Petrochemical Process)
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néangnsatul w.a. 2562

nangnsuTuuse w.e. 2567

AU Yo3183%1 UKL | SHEIV Y93183%1 FUUNLEAA
(UsT818-UJURA-AnwAuaindaenules) (Usse8-U{UA-AnwAuainfienuiag)
130015511  ATEUUMTNNNOAMDST 3(3-0-6) | 130015511 NFTUIUNITNNNOAINOS 3(3-0-6)
(Polymer Processing) (Polymer Processing)
130015512  woAloskauuaywodluesnoulndn 3(3-0-6) | 130015512 WoAlpINANLAz oA IOTADLINER 3(3-0-6)
(Polymer Blends and Composites) (Polymer Blends and Composites)
130015513 inAlulagyinmanamnssy 3(3-0-6) | 130015513  wnAlulagdinIwgnaImny 3(3-0-6)
(Industrial Biotechnology) (Industrial Biotechnology)
130015514  walulagnsvsin 3(3-0-6) | 130015514 wialulagnisuin 3(3-0-6)
(Fermentation Technology) (Fermentation Technology)
130015515  Ang1nsivhagaImseidagnamingsy 3(3-0-6) | 130015515 AN ISNYLAZAMIIELTIQAEYNTTY 3(3-0-6)
(Industrial Plant Science and Algae) (Industrial Plant Science and Algae)
130015516  wsilnuaryudiuddmiunssuiunisialignamnssy 3(3-0-6)
(Ceramics and Cements for Chemical Industry)
130015517 lavzuagnisiansou 3(3-0-6)
(Metals and Corrosion)
130015518 inalranivsalnUuwaznisussyndly 3(3-0-6) | 130015518  walimawnivsalnUuaznisuszyndly 3(3-0-6)
(Spectroscopy Technique and Applications) (Spectroscopy Technique and Application)
130015519 wialulag@derdmiunisanalazuenals 3(3-0-6)
(Green Technology for Extraction and Separation)
130015520 WoRWDIY IMLSENER BIES NN TP AUSTRINA 3(3-0-6)

(Biopolymer and Natural Polymer)
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nangnsatul w.e. 2562

nangnsuIuUse w.e. 2567

SRAYY Y1839 FIWIWRUIAA | SHAUN Fo318397 FIUIURUINA
(ussene-Ujun-Anundundidlsnuieg) (Usse18-U{UA-AnwAuaindaenuiag)

130015597  Besfnlameiunszuaumsgnavnssued 3(3-0-6) | 130015597 Fosmamesunszuumsgaenvns LAl 3(3-0-6)

(Selected Topic in Chemical Industrial Process) (Selected Topic in Chemical Industrial Process)
nauivAuInden

130015602 fiwingndauindos 3(3-0-6) | 130015602 fiingdndeu 3(3-0-6)
(Environmental Toxicology) (Environmental Toxicology)

130015604  Tuarine1gnaIvnssy 3(3-0-6) | 130015604  fivIAIVIEIEAAMINTIH 3(3-0-6)
(Industrial Ecology) (Industrial Ecology)

130015607  nsUsziiuAIIABMIAIndBauALAUN N 3(3-06) | 130015607  msUssifiumuAsIsdnadeuarguaH 3(3-0-6)
(Environmental and Health Risk Assessment) (Environmental and Health Risk Assessment)

130015608 MsuUsanmuaznIsedeufivafivludwnden 3(3-0-6) | 130015608 mMsuUsannuarmMsndeuiivafivludaindon 3(3-0-6)
(Fate and Transport of Environmental Pollutant) (Fate and Transport of Environmental Pollutant)

130015609 Lwﬂiuiagmiﬁwﬁuﬁﬂmﬁau 3(3-0-6) | 130015609 Lwﬂiuiaﬁﬂﬁﬁuvjﬁuﬁﬂmﬁau 3(3-0-6)
(Site Remediation Technology) (Site Remediation Technology)

130015610  vedugnavnssuLarauUasnsiy 3(3-0-6)
(Chemical Indutrial Waste and Safety)

130015611 MInTIvingunwanadon 3(3-0-6) | 130015611  mIsmsaRRRILARAAAREY 3(3-0-6)
(Environmental Quality Monitoring) (Environmental Quality Monitoring)

130015612 wifnszviludndosiniuasiegddwndon 3(3-0-6) | 130015612 wilinseilundnfurinivasiiogsdundeu 3(3-0-6)

(Analytical Chemistry in Chemical Products and Environmental Samples)

(Analytical Chemistry in Chemical Products and Environmental Samples)
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130015613 Asugaaniauande 3(3-0-6)

(Environmental Economic)
130015697  \Sosdmamen1einuduinden 3(3-0-6) | 130015697 Sowdnamenesinudanden 3(3-0-6)
(Selected Topic in Environment) (Selected Topic in Environment)

Fynudanialy

130015701 gsiafunsiansaandon 3(3-0-6)
(Business and Environmental Management)

130015702 mawjﬁﬁLLasmiﬁmimié"amﬂuamuﬂszﬂa‘umi 3(3-0-6)
(Leadership and Organization Communication
Management)

130015703 nsdanmsnensuywdluaaulsznauns 3(3-0-6)
(Human Resource Management in Organization)

130015704 Aswghatanwiteaudady 3(3-0-6)

(Bioeconomy for Sustainability)
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n1sdsaAUNnelanazaNfaIN1snlidiuladiude (Stakeholder)

LIAALUN19919 OBE2 Y0InANgRTINGIManIunIUein a1913vInT8UIuUnIs
gnamnsaediunzAanndeu (MdnansUsuuse na. 2567) fnmsdduns il

1. mfiLauawaqﬁ’j\'jﬂmzﬂﬁum'ﬁﬁmumﬁﬂqm’mmmamumﬂ’wﬁm #191391
ﬂizmumiqmmwﬁmﬂﬁuazﬁqmmé’au (dngnsUTUUTe WA 2567) AREINEANENST
wianuuardswnden mumdsvinedomalulainszendmszunsivilo 7 2148/2565
aefudl 27 Augneu w.a. 2565 (WaRIFanIARLIN 9)

2. danuiianelakasanudenisangiidiuladiude (Stakeholder)

LY [

Tulnsfinw 2565 AugnssunsiaImanans adulsuusel w.a.2567 laviinis

q

d1sraanuiianelavasanudesnisvesd ddulaideninendngasusuused wa. 2562

E] q
d‘ < a [ o 1 (% = A v ¢
dedunuiAalun1sdnyinsamangns auuuunsAn®INgawadns (Outcome Based
Education) n3e OBE 2 wieldlun1sinua ELOs Ingiin1ssiusiudeyalugluuuves
nslduuvasuauUssidiuanuiianela nsdunival n1sdunivaloauladiuunguuas

v va 1 = 3

n1sdunvaloauladiuuadndugddiulade Ae glodudia Avdinn dndnwidagdu

Y Y

]

und@nwlueuen (unadasdn@nulundngnsuszdinisinel 2565 uag 2566) wag
919158 luningns wenanivdnansuiulsed w.a.2567 ladmsuiuneasdenesmeiviiu
VANGATANT AN UIINENTIAUIAIINA1BUDN TIUIU 4 VU 5188z unTaq

ANTINAIINNBUBN WAAIAINITIN B-1

U 9
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TN -1 MW AEATUR Y BRNINanAiMeuen A EMsuEnR AR eVa NS

nangnsuTuu el w.A.2567

a

i'lalu'mé'wsmmwu wuEY/a0udsznauns ﬂ".]']lll,%&l’.]‘lﬂiyl

q

AYUN

Anslnea Anfigans | 919sdusEnednimnssuedl | IMNssuszuuAIUAY

AMEIAINTINAERNS (Control and systems engineering)
fgmmmﬁﬁwﬁwma‘”a FEUUMUAN (Process Control)
nsvuNseRNUUULaE MU SluamEnTian

(Process Design and Optimization)

v

SA.A7.9EYNA W93 AH | 919158UsEINAITIFINTIULAL N133AN139094ds (Waste Management)

AMEIAINTINAERNT wialuladazen (Clean Technology)
UNTINEIFETITUANERS M3UsERILIndnsTin (Life Cycle Assessment)
f3.55198 AIUGVIR USEM Unn.drmauaendntUlnsifen | nszuiunisanamnssuail
n3.laly Jufs femnemsdnumaniin dunndon

NBIIANTAMNTIN NTUATUALNANY

3. swsdayantaanmsdrriaanuianelavesldwladnnds Inenquyildiu
Igidwde suisiundiwiu 46 au wiasendu 6 nau leun
naud 1 glddaudin 31U 5 AU (INMINENUTIVNIT T1UIU 2 AU LavenaInTsy

AneU99 3 Au) Anvusasas 10.87

=

NANN 2: AN 911U 6 AU AnLTuSPar 13.04

a

q
nquil 3: Undnwdagiu Swau 4 au Andudesas 8.69
naudl 4: thdnwilusuan (snatasd@nylundngasdszdtnisinu 2565
way 2566) 9w 9 Ay AnluSesas 19.57
Nl 5: 919156 $1uu 18 Au AniduFeay 39.13
nauTl 6: fnssnandianmeuen S 4 au Anduiesay 8.69
Fetoyamnmssumaludnuauuuaunilivhmsdsmanglidadin $1unu 5 au

Wae 919138 F1UIU 2 AU VLR 7 au aunsaasulansialuil
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M13197 2-2 Anuianelavesiduliiduannisdsiasniewuuaeunudeseivdeiu

LAY
5'151]“. SRAIYN %E]‘i’lﬁﬁ‘lﬂ ﬂZLL‘u‘LILQgEJ SD | 3sway | auiswela

1| 130015104 | & (Seminar) 4.57 049 | 9143 |  aniign

2 | 130015105 | seslauisideuasdunin 4.00 1.07 | 80.00 N
(Research Methodology and Seminar)

3 | 130015106 ﬂszmumsqmmmﬁumﬁ%uqa 4.43 0.73 88.57 an
(Advanced Chemical Industrial Process)

4 | 130015107 | nsdnmsAaundon 4.86 035 | 9714 |  wnilan
(Environmental Management)

5 | 130015108 | Ujdfinsianmeviiedugs 4.57 0.73 | 91.43 wnilan
(Advanced Unit Operation)

6 | 130015109 | mIwdnfiazaauaznisusidiuindndin 4.57 0.73 | 91.43 wnilan
(Cleaner Production and Life Cycle Assessment)

7 | 130015902 | Ameniinus 4.86 0.35 97.14 wnilan
(Thesis)
5 4.55 0.64 anitga
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M5197 -3 Arilanelavesiiduldideannisdsangiuugeuniusoneividionany

(VMNANSEUIUNNTYRENTNTTUAT)

36U
ddudl | swadvn FomeAn Azuuuade | SD | Yowaz | Anuianele
1 130015503 | n1sduAsIzvinedmes 3.86 112 | 77.14 )
(Synthesis of Polymer)
2 (130015507 | nszurumsgnamnssutinsied 4.00 120 | 80.00 N
(Petrochemical process)
3 |130015508 | n1siseUfisenidsnus 3.57 1.05 | 71.43 Ol
(Heterogeneous Catalysis)
4 [130015509 | saunaranivesuiisenal 3.57 105 | 71.43 )
(Kinetics of Chemical Reaction)
5 130015510 | ansdisfiumslunszuiumstlnaal 3.71 1.03 | 74.29 Eah)
(Petrochemical Intermediates)
6 130015511 | ASEUAUMTNIINORLUDS 3.71 1.16 74.29 an
(Polymer Processing)
7 [130015512 | wedmeswauLaswodluasnaulnan 3.43 1.05 | 6857 Junang
(Polymer Blends and Composites)
8 [130015513 | inalula8¥rinmgnamnssu (ndustrial 3.00 089 | 60.00 tunang
Biotechnology)
9 |130015514 2.80 0.75 56.00 drunang
walulagnisuidn (Fermentation Technology)
10 130015515 | Anegnnisiiviasamsneidegnainnssy (Industrial 3.00 0.89 60.00 Uunan
Plant Science and Algae)
11 [130015518 | wallraninsalnUuasnisussandld 4.00 115 | 80.00 dunan
(Spectroscopy Technique and Applications)
3 3.51 1.03 un
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M5197 2-4 Arilanelavesiidiuldideannisdsangiuugeunusengividionany

(Mndandow)
T 4 - 4 . 3TAU
ANAUN INAIVN YBINYIVI ASLUUREAY | SD | 998y ~
ANUNInela

1| 130015602 | fwinegnduanden 4.20 0.75 | 84.00 0
(Environmental Toxicology)

2 | 130015604 | WAINY1QAEINNTIH 3.80 0.75 | 76.00 0
(Industrial Ecology)

3 | 130015607 | msUsifiumnuidsmnsdaindouuazaunin 5.00 0.00 | 100.00 wniign
(Environmental and Health Risk Assessment)

4 | 130015608 | nsuusanmuagnaideuiivafivludauanden 4.00 089 | 80.00 nn
(Fate and Transport of Environmental Pollutant)

5 | 130015609 | wielulagmsiuyiuiivuidou 4.60 049 | 9200 |  aniign
(Site Remediation Technology)

6 | 130015610 | veudvgnamnIsuniinasainuUasnsie 4.40 0.80 | 88.00 1N
(Chemical Industrial Waste and Safety)

7 | 130015611 | msmsaaingmnmEwIadon 4.80 040 | 9600 |  wnilgn
(Environmental Monitoring)

8 | 130015612 | wifieszsilundnsariniiuassegnaduandon 4.20 0.75 | 84.00 11N
(Analytical Chemistry in Chemical Products
and Environmental Samples)
Rt 4.38 0.60 87.5 4N

M3199 a-5 Anuitanalaveslanlaideannisdriamewuude UL oAUV ALY

TR u/eInlunangns

AZUUY FTAU
o w A a P =
QRIZAN IN8N3 1514] SD fovaz | mnuianala
1 eIv v mdngn siauvivasie 4.25 0.83 | 85.00 Tl
2 eivlundngasianuminzausenaiiiluusyand 4.50 0.50 | 90.00 wnilan
1fuselavillunsvheu
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4. aduagdinngitayanlaannisdisianuianelavesilduladiuds lae
ANENTTUNSHRILIMANERsiadnInunuseinlundngasuarinisuiunvasidenly
5783 1WU A195U1E5187Y1 MSITNTI8IYT kag N1sanT1elnlalinuaennaeiu

FLOs #9518a208an15aIun1swantum1s19tuntng 6-8
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