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| Ng N@riE & INEmIEIRK 6 @i @6 o |
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| NTJT NLNLT KQOT Air JNOKkNENKOG K DI
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GEfrjl @el EEAT ENKINend EXEIN KNbE
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&T KRR GENETINQ BOOnEB NEOI
2030200 Research Methodology in Biotechnology 3&85
PrerequiBk®approved by program committee
Importance of researches in biotechnology, steps
causes and selection of research topics, search and review
research, writing of a research propdalesigmeamdrstatist
collection and data analysis by statistic computer program,
interpretation, and preparation of research presentation i
publication of research article in scientific journals
&ectuBhourPraci®oly Self St@hpuraeek

E
B

2030200L A1JT NO )
| Ng NI &Il En |- 1
ENKlnoLlréKNrulemjlﬁié
&T KENBGOUT T NOO @gnnirrl 1 66JIEE Q

2030200 Seminar 1 e )
Prerequii@ne

Presentation and discussion of topics of interest ir
biotechnology for master degree students
&ectut@our, Pra@eurs, Self S@dyweek

2030200 A 2JIT NO | D& !
| Ng NGoIme&Imi En | 1
ENKInoLTF Ok NF JN[KmmmFméjTé
&T KENBGOUT &ET NOO0 @ganrrl 1 66JJE=Q
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2030200 SeminAr | DR !
PrerequiBi®ne
Presentation and discussion of topics of interest ir
biotechnology for master degree students
&ectutour, Pra@@eurs, Self $Ddyweek

2030200 A BJ T NO e )
| Ng NG eIt En b I
ENKInoLT FOkNFijN] KNjTInAal e
EAY T NTJT NIT NI TT1Q
&7 KE@NBGRUT&ET NOO0 @gnnrrl [ 66JIEE
2030200 Seminar 3 /| @R !
PrerequiBN®ne

Presentation and disdogsisiobinterest in the specia
biotechnology related to master thesis
&ectutdour, Pra@eurs, Self Sidyweek

2030200 A AJT NO /] k!
| Ng NI &Il En |- 1
ENKI noLT I Ok NFijN] KNj I Al e
EAY T NTJT NI Ni TT1Q
&T KENBGOU T NOO @annrrl 1 66JIEE Q
2030200 Seminar 4 /| @& !
PrerequiBNene

Presentation and disdogsisiobinterest in the specia
biotechnology related to master thesis
&ectutdour, Pra@eurs, Self Sidyweek
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ZBNOT KeER AT

2030210 I NTJEONI I'T ©NT NEOS T é ¢ 38+

| N§g N@sIEmeImy En 1

TTYNIT Ok Néel NJLnénGeél Eol é
61l €61 6k] RENKI JAEOGT €61 6 k] iX
gﬁiojéxEnKEKhENhEnﬂéDNbE?“l
EhTENKINenjOKNENKEgelKNéng

&1 KIG @ G k1IN b nEB BIREOL
2030210 Advance®Biotechnology 3&+l|4'

PrerequiBNene

Role asmjnificance of biotechnology, application of k
agricultural, agrgindeistrentation technology as well as
environmental biotechnology, utilization of biomolecule in
aspects and legalities dootsrhimalogy research and applicatic

&ectu@ours, Praoioer, Self Sbdyreeck

203021001 €1 NéeT NE&T é61 6 k] i €3348
| N§g N@sIEReImy En 1
ENKLNEI NKNo6T FEAT G NN8I9 kB
' K AEENKOK NOT & I[EN&KER FOEXK ®F &1 M)
gni | dITjeN eNiedbxNEERIR e ¢ ® N & i Bl B Gl
LnE|] NGk kdJNGKRE

&T KENBPGROET NO40Ognri 6JEO
2030210 Advanced Techniques in Biotechnology 3&#8 '

PrerequiBiene

Study of rules and regulations pertaining to laboratc
techniques or utilization oftscigplfatromicroscopy, technic
molecular bidigyobiology, immunology, cell culture andXar

&ecturehour, Pra@iBurs, Self Shdyraeck
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203022( Selected Topics in Biotechnology 3 (36)
Prerequisite : As approved by program cor
Presentation, journal discussion and readings on c

from various journals in the field of biottiphaleigyowitlew conc

principl@gich could be beneficial to future study and researcl

(Lecture 3 hours, Bragtie|f Study 6 hoursh
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203022( Plant Development 3 (25)
Prerequisite : As approved by program cor

Emphasis on developmental processes of plant grc
and organismal approach, and molecular and physiological [
growth and developntaeteffettsndérnal and environmentaitfea
particuldevelopmamirocess/stg@icationtheagricultural industr

(Lecturd@urs, Practice 3 hebmtsgh\s8lhours/w
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203022(t | K6 J T Ok NLNKeél T énJi3(35)
| Ng NTTiEed INDpHTRO&G T &
nNE] NFEeQ) KNEFT T NEgHRI®
T

§
Q&CD-

L

K NLNKeél T endENKDS ek NG| 7 Rni Ece

NNLT E& OOkBENKO Elcd] KNj n ET Q
( KK Af DIHIE 0|6G \BOETNNED

203022( Plant Hormones and Growth Regulators 3 (&B5)

Prerequisite: As approved by program com

Study of biochemistry and physiological activities of

naturakcurring plant homndsgghetic plant growth régukpts.
current resg@opiicsiofergstnd applications in agriculture

(Lecture 2 hBuastice 3 housSiusiis hours/w

203022(L Kn KI NTJ NJ KNj n ET QL n |3(385)
| Ng NTTmNBlé&A INDBmpH TRO& | T &
LnEI NEKNYT I T ENKI NELKAKI N

O] KRJ T 3T ] T EANT eeM@gd B ©ENKIGDE

F1 Aaj] | NEENKITIFFTNTTNKET n él NJdéKn

élTénﬁENKééKNGéTN

203022( Applied Phy5|ology for Plant Tlssue Culture 3 (B5)

Prerequisite: As approved by program com

Study of the physiological processes of plant tissu
condition in comparidbefi@ithconditions such as photosynthe
formation of food storage organs, responses to stress, hyper|
accurlation of growth regulators

(Lecture 2 hours, Practice Shaly$ Salfrs/w
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203022( Bioreactbechnology for Plant Tissue Culture 3 (B5)

Prerequisite : As approved by program cor

Principles of various forms subsataagbtant tissue lai
management system suitable for bigresetdraseang control of
contaminatiabioreactor syitenmpaot bioreactor on plantrgvay
anglant tissue cudppkcatienanndustrgdale

(Lecture 2 hours, Practice Shalytsp@slivee
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203022( Medicinal Plant Biotechnology and Applicat 3 £-35)

Prerequisites :approved by program committ

Study of plelatioand genetics of medicinal plants, t
bioactive products from endophytes, biotechrsfimgibal jaqmuhax
of plantbdsed chemotherapeutics, eotasnlodgrtmedicinal [H:
production of therapeutic antibodies in plants, methods for |
plant medicines, technologies for the processing of medicine
of medicinal plants

(Lecturd@urs, Practioar3,isgttidy 5 hours/w
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203022(61 € 61 6 k] NENKj K NT j K ’\3(35)
| Ng NTTmNBlé&Ad INDBmpH TRO& | T &
ENKLhE!NkTTNéiNEQnIMMHd
I NI NKOOJ E| T KEERKK NG KENKE K IN(T j B L
EKNT I ERNK&| Kk &hJeéenHij NIEGOINK N
i KNTijnHAGO® NE NI €ENIKE KN

( KK Af DIHIE 0|6G \BOETNNED
203022( Herbal Production Technology for Industry 3 (Z5)

Prerequisite : As approved by program corr
Study of herbal bicattintes for medical, veterinary
cosmetic applicérdred product industrial management (i.e.,
control, warehouse; Btang regulations relating herbal produ

production
(Lecture 2 hours, Practice 3 hours, Self Stu

203022(6 e KNr F EJ NI gni J LKONEI3(36)

I NgNITMBéed INDgmpIHTROG I T &

T T AT EKKJI | k NT ij n#Hapguive iij NJ

heNT Fnp] LEeqOkNEIn] T NI OEKENK

| KNLYT ENKBAOEArjJ i EAT T I AT EKKJ
i KKy Nj 0Tk @ 6G ibeeil {1 @

3 (36)

203022( Toolbox forgioduct Innovation
Prerequisite : As approved by program corr
Bigoroduct innovation, technology lifecycle and inne

curvevaluation, swgychallenges, drdeacitallenges, technolo

produdevelopment process, investntiet, biopovduct devel

experience
(Lecture 3 hours, BragtiGe|f Study 6 hoursh
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203022(61 ¢ 61 6 k] NENKO] Ej k NT i3(35)
iNgNTnEeﬁTEnl-T08OTN,

01l eé61 6] NENKI nj kNTijaARHQ
ENKEKFER®OI ] 6] N EENKInn & CEONEKELIE
6 &KWl OOK NENK] KAT Lij NI NEI 8¢
6 6E

&7 KKj Nj 0o0ognrl 6IJEO] ¢
203022( Product Purificad@mhnology 3 (BH)
Prerequisite : As approved by program corr

Purification techniques of various products fror
process membrane filtration; various extraction methods; p!
purification by chromatographic methods; pr@iutofunmiziziic
storagefveeezing and degimgques

&ectuBhOurs, Prattiorrs, Self Stdyreeek)

~

(’ K K2g N[ ngm& CD[oGNIB@rhI
203022( Industrial Enzyawhnology 3 (8B5H)
Prerequisite: As approved by program cor
Industrial enzyme applications, enzyme develop
enzyme engineering, control of gene expression for indu:
technologthiood industry, human nutrition and health, anane
chemical production
(Letare 2 hours, Practice 3 hours, Self Stud'
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203022: 61T €61 6 k] Al RnT NkT inr Ji3(235)
| Ng NTTmNBlé&Ad INDBmpH TRO& | T &
enHLITATNI NESEeNBEGHIE] Rnd

EknnJ Oo6gnkl NGB BRNG eNekN @i NIED Gk KO E |

EKNYT I TENKONEO Neé&EN&KKk N & KININK g

( KKp Nf OZIE DN ESGHTNNED
203022: Bioactive Sugar Technology 3(235)
Prerequisite: As approved by program corr
Chemical properties of sugars, bioactivities and fu
some sygarrare sugars, oligosaecithabbedol sugars, etc., sug
by biotechnological process, techniques for quantitative and ¢
(Lecture 2 hours, Practice Shaly§ Salirs/w

203022:61 € 61 6 k] RENKI JAE®&nRI3(235)
| Ng NTTiNBl&Ad INBmpHTRO& | T &
ENKLNE] NOk NI AhT NEKRNKI®E]ISE

g1 NKTJNBEGEOT | K ENKDKEéDU Ek G NKER

 NLij NI NTArol IJENKEEI ENK] PRET

EKNT | ERKRN&KIdémEI EKNT O/ EERNK )J KN

I’jhEBj mmENHHﬂ]Nhrjﬁj KenNi N

203022: Advanced Fermentatlon Technology 3(235)
Prerequisite: As approved by program corr
A study and development of sophisticated fermentati
and kinetics of bioreactor; improvement of production yield an
optimum conditions of processing by using statistics; study of
d products from fermentation process; production and priba
automatic system; utilization of fermentation processder gt
(Lecture 2 hours, Practice Shaly$§ salirs/w
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203022:61 €61 6 k] N 61 Koel 6|-T N E (3 (B5)
| Ng NTTmNBlé&Ad INDBmpH TRO& | T &
T“ijOGKNéINJmem & [EE dhiNE

61 Kol 6 TENNEKQ KKNNIj KniiEokT GPAEGT ENGE BN |

el NJ] klFhijn] &FEj Kk NT ijn KAGODE NK

A

( KKy Nf OIINE O |6G NBOHTNNED
203022: Probiotic and Prebiotic Technology 3 (BH)

Prerequisite: As approved by program corr

Definition and importance sdipdgimebetharacterizatic
production of promatroorganisms and spnethisticapplications
probiosiand preb®mtmewstutts and resear@nobrogicprebiatjanc
synbidatic

(Lecture 2 hours, Practice Shaly§ salirs/w

203022 cel KAL G 1 Nr F ENTT NEST &3 (385)
| Ng NTTmNBlé&Ad INDBmpH TRO& | T &
enwHLIT AT NEéF Ecel KN DE®KEN

8 Ecel KnL BEKE KT K 668 REh6E aoikENnKoér

] KN6] g1 déeNEcel KnlL

i KKRp N OIXE D|6GNBOMINNE®
203022 VlrufDr Advanced Biotechnological Aspects 3 (25)

Prerequisite: As apppovgdhlyycommittee

Properties of yaase#ication of whusesulturechanism

virus replicatideeases associated with dagness and G
hiotechnological aspects relevant to utilization of viruses

Lecture 2 hours, Practice ShodydpSedfwee



203022: Advanced Techniglmshunology 3 (&B5)
Prerequisite: As approved by program com
Themmune systiianteraction of antigens ancelatetliog
antigemtibgdnteractiammunological techniques tatEcmciamyyc
their utilization

(Lecture 2 hours, Practice Shaly§ salirs/w

I E
( KRy AT OIIE 016G NEGARTNNED
203022 Bacterial Physifodygricultuaad Industrial 3 (25)
Applications
Prerequisfte approved by program committe
Chemical compositions of bacterial tafistigndacedr
growth and control, bacterial metabolisng dndsyetubsiorar
structure assembly, applications of/hdtisgladeltml enzyane
bacterial metabolites for agriculture and industry

(Lecture 2 hours, Practice Shaly$ Salfrs/w



203022: ¢ nk NT T Kinj QL nEOS L KNJ E|3(35)
| Ng NTTmNBlé&Ad INDBmpH TRO& | T &
| KNOijT&FEEnkNIT KiENIKOEK ke
OKNENKIT ALIT énHLIT ATANENENXKEL 1
6Eﬁr]|’ée|Eéxék”fm'ﬁﬁﬁmlﬁmnK@
IJNT KgNT & E| n Wjjeaya&I NE N KKori ] NINJ ExN

i KKRp Ni OIIE D|6GNBOMINNED
203022 Plant Growth Promoting Micreaodydhsoizal 3 (B5)
Fertilizer

Prerequisite : As approved by program corr

Typsof microorganisms, neaftargrgrowth promotion
of microbes and screening for theipnaardtiggpwtbperties, so
cycle, related microorganismsiesdtttiegiroduction of liquiitef
composting and other biofertilizers, production of inocula
standaaf microbial fertilizer, appficatoobial fertilizer for plante

(Lecture 2 hours, Practice Shaly§ salirs/w

203022.ENK|] KNJ n ET qE§ 60k NE N I3 (3B5)

ENKOE| T K

| Ng NTTiNElé&Ad INDBmpH TRO& I T &

6e KELKONEOKk NI Ee QPKHROEN T K
OT T I cek T Q18 INE GTENTKA KK BjLOK K N N ¢
TNEEEN&EhNNéxhﬁjEénKNTTKh]c
0 ERHQOXENIINTIK&NTHE ®RIrENKEH OENT |

( KKRp Nf OIHIE 0 |6G NBOARTNNEG
203022: Applications Bwodluction Efcterial aRehgal 3 (B5)
MetabolitesAgricultures

Prerequisite approved by program committe

Structure and chemical composition of bacterial ce
bacterial and fungal metabolism and metabolites, methods &
and applicafimnagriculture, microbial cultivation and productic
small scale and industrial scale, criteselaredl stecrdardl prasagt
in agriculture

(Lecture 2 hours, Practice Shaly§ salirs/w
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203022. Metaboltngineering 3 (BH)
Prerequisite: As approved by program com
Study of metabolic pathway and metabolic regulati
levels, including DNA alteration, transcriptional regulataolmgte
metabolic enzyme regulatidio, engitabering to modulate bios
degradation of biomolecules of interest (e.g., proteins, sugal
the principle of nucleotide editing via modern technology suc
various recombinant DNA tteliise yeniigcation of the transferrel

(Lecture 2 hours, Practice Shaly§ salirs/w
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203022:0J L L O] E6T K6JT KAandr Nr | 3(B5)
| Ng NTTmBé&Ad INBmpH TROHOD T &
Eljnelnroledl 6kjAalnlLIng
OT T 16k INELQOG6] KT nélFJINEL OOk
0 Gk K ONOJT NeKI TRTOnKoaHf 808Lh ] T NEST é61 6
JNEL QOENKLEFFEOT T ENKI hkl ELnT
| N6 e KNNT gqoseKnNDrFEIJNFI N6éKNN
Ok NT Rk DEKFENEOFf OOk NI NT R ENK S K
Ok NENKE§ ©6g NI & eKEGGE) mebigyidp)l IEm N
KNEOKNS|] RT €6 JO0Okd1 Rrl1 Ahl Nj
&7 KKj] NJ 0oO0gnr i 61 &DI -
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203022: Mas$ectromettysedmicgpproaches for 3 (&B5)
Botechnology

Prerequisite: As approved by program com

In the era that eadliyggtechnology allows for big da
metabolomics, proteomics, and lipidomics for the study of bio
animal tissues, plants, and microbes, can be conducted by bi
encompgas the principle of omics studies; experimental desi
approach; sample preparation; analytical tools, including NM
metabolome data analysis; and metabolome databases (e.g.
comprehemstudy and informed product development

(Lecture 2 hours, Practice Shaly§ salfrs/w

203022 6 J T Néno6T IJNEL Ok NENK I 3(B5)
| Ng NTTmBé&d INDmITTROHOD T &

, 'K AEENKLMNE| NLNKiI Al T npEKK

| N6 e KNNI geée el JokodIT Nboth@ KQUMES h

T nENT Ok NI NT noT KAaj JTal ] nNEBKRJ

60 JOkknhnT EKhIT NI ekl NEOOK

61 NDNINBEGF NIeQEIOe 61 6 k] NENKLNEI N

203022 Metagenomicd\axi®neratid@quencing (NG¢ 3 (35)

Prerequisite: As approved by program com

Study of a collection of genetic material (genom
community of organisms; metagenome data analysis using @
and QIIMEZ; principle and sample prepgersiaidorseextencir
sequencing data dealysiEsed, RbBEY); sirgdd and thgeherati
sequencing (i.e., naagpeneing)

(Lecture 2 hours, Practice ShalyS Balirs/w



203022 g Al LNKLT 6T L Ok NENK & ni3(165)
| NgNT AEeAT Ent T O80T N,
el NIJKO®e1 DRT gNIT heNT gnl LN
KLT 61 LNOEMIPr@e&kB@Rd il 0 e KNy | EJ
/. Geno@le Browser, Basic Local Alignment SeardBLF#ST)(Bl
EMNl N6 e KNNI QknhnAT 67T LEéFERMADI R
gnl I NTJ] NOOkNENK] KNj nET Q&g§ 6§

&T KKj Nj O/ 0gnrl 63 EQ)
203022 Bioinformatics and Data PiarcBgstiechnology 3(65)
Prerequisite: As approved by program com

Basics of bioinformatics; extracting and utilization
databases, including NCBI, UniProt, and KEGG; essential bic
Genome Browser, Basic Local Alignment Search TBaWNSLA
RNA, anmdireo acid sequence analysis, biological big data
applications of bioinformatics

(Lecture 1 hour, Practic8dfiteumdy 5 hours

203022 gl i NT] N
Ng NI
N1 K

0] I TR
L n T Nl(
Ok KOhI
&TKRLNghAr il 6
203022 Advanced @ail Molecular Blology 3(306)

Prerequisite: As approved by program com

Big picture of the cells; production and transporta
macromolecules; protein digblegelt sanface; the principle of
molecular biology and biochemistry techniques (e.g., CRISF
and specific icuatad detection; DNA cut and paste using Gi
Golden Gate assembly; protein and cellular content study
instance

(Lecture 3 hours, BragtiGe|f Study 6 hoursh



203022 EKNY [ T ENKO3 T T RIF1 AT 1 nl3(306)

| NG NT AEEAYT Enl T O8OT N.

I AT T nLNLT KQheNT EKNT T T EN
LNr EJngnl NT 6h] eedndé] knrjl O] k
OKREGE ENKOT NIJOT nE6eKELKONEI
0 g NINJENK®D) OF GAT Nk OENKST NJ T J ¢
ITArLtnkEj KTnI-ENKTnENTéI-Eél-ToeC
|r'1F1TNjKNT|jn1=H3IG]g ileO

2030223 Epigenetics andlrRostlational Modifications 3(306)

Prerequisite: As approved by program com

Epigenetics that regulates gene and cellular functior
DNA sequence; interaction of small molecules that mot
DNA/chromosome and protansjaposal modifications (PTH
acetylation, phospmyryatimylation, glycosylation, and ubiq
influence enzyme activitycmadl celnmunication; application o
and PTMs in research and bioproduct development

(Lecture 3 hours, Bragtite|f Stédyours/weel

203022 61 €é 61 6 k] NENKLRNT 1 Al 1 13(B5)
| NG NT AEEAYT Enl T O8OT N.
] KNLNTT NijNPEKKLDRr & hj g B
&FET RnNOGNRIFOENKj] LJo6T nj] JOENK
TAl Nl T OOkNO®OI NEENKE&BRr pil &

&|KKJNJOOOgnr|o$Bﬁp
203022 Advanced Technology in Animal Reproduct 3 (255)
Prerequisite: As approved by program com

Reproductive efficiency in livestock, fackmredatt
efficiencgemen technology, artificial insemination, artificial
ovulation, pregnancy diagnosis, embryo transfer ancuadsoez
technologgmmadproducti

&ectu@hOurs, Prattiorrs, Self Soyrséek)
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EgOLlFKasEJIT 61 NDr I ENKj
7 N7 010§ n lied EBO@A|O
203028 Animahdocrinology 3(306)

Prerequisite: As approved by program com

The funcsohhormones in animahéaitynaling of horn
controlling animal gepadductiand resp@iseenvironments to
homeostasis in the animatkaaylicatodranimal horsiartbe anir
production

(Lecture 3 hours, Bragatite|f Spédhours/weel

203028 £ I KQ6JT LAT I QEAT ENK] | 3(306)
| NG NT AEEAT Enl T O8OT N.
LnE| NTnEGI NhIT ONT Ay EKNT

Ll KA6Ja @ipNil @il Mh|T NWNEET N& | EK

El ENTT NEST eé61 6kj ngnl ijNi

&7 KK] NJ 010§gnhnr i 6I EO]
2@0226 Animal Hormone and Biotechnology Applici 3(306)
Prerequisite: As approved by program com

Study on the syfumctisrand actsoof endocrine glanc
hormones; endocrine system; abnormality of endocrine
applicatsfi hormones in the biotechnological field

(Lecture 3 hours, Bragtie|f Study 6 hours/
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203022 1 NI I NT J NLNr EOI nhk el JiI3(8B5

| Ng NTTmB&Ad INDmITTRO I T &

Kk AEENKT NE1 NIkieMIEJL W& E N de
L Nr EOIl hkol JT et ENTFT EEKHANKKND EI
L Nr EJ noginé TNN &l BEqN-KUTNRKLD FNE[ T NE 1 BN K
ij NI NoeKnj hl I EGNONKRH KED O@&E§ 6 &K N
ENKT KI 81 N6 e KAENF Bleeh 8OBEH QENK (E
OKNENKEgoeol el NeENKenhEKFET N

( KK Ni OZHE 056G NBOHRTNNEG
203022 Cellular Ecotoxicology 3 (B5)

Prerequisite: As approved by program com!

Principle of toxicology, toxic mechanisms, the effel
living organisms (toxicodynamic) at different ,argdumnizagjog
molecule andtbetesponse of living organisms to toxic substa
modern ecotoxicity testinpéaranmttest, the use of oxidative si
based tools for environmental risk assessihbittegpplodtagpnn
toxcityestsuch as biomarker usage, gepeatupti@sriochegenet
screeniatg.

(Lecture 2 hours, Practice Shaly s $elfirs/w

203028 61 €61 6kj ngnl ijNiI T NELI3(B5

| Ng NTTmNElé&Ad INDBmpH TRO& I T &

' K "NEENKOKk NENK] KNj nET Q&
I Nr EQKRKW@IENKEF EoLn] OOk NI Rn g
 KAEENKél EEENKI NENKUKAEUQY N
| A h I NOEMK I ipNe NS G In K@ alT NE § i [ 5ijgNd
gnal ijNi Or F k NOJI Kalg i [EijNKIed T neWj.
6h]ENMIKITANATAN] k NT ijanBHQT fir 8] RI

( KKRp Nf DIHXE O)|6G NBOURTNNEG
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203028 Environmental Biotechnology 3 (B5)

Prerequisite : As approved by program corr

Theory and application of bioprocess to envirar
utilization of microbial processes in waste and water treatmel
principles in bioremediatigrepico@sental monitsitgandicato
biomarkers, and bipdgms@mducts for envirpnmehidingofue
biopolhyen biofertijiened biopestibideontrol of plant pattiegeopme
of environmentally friendly products

(Lecture 2 hours, Practice 3 hours, Self Stu

- ~

2030296Ié6|6KIhENKTnTﬁth\3(3}6)
| Ng NTTANEJeéni T NEIna T ROI8G | T
el NJKOBed T VR\II?EJIIIEN@EIBIrKrmq}\HIIE
1<NLEEINI<‘K£EIQ9 61 &6 @K E KN IO& NE ¢l 3J d
| NEENKT niAnhJki1 NI OT nk N] KNo&ijI

( KIgp Nj O@IE 0)6Q NBOHRTNNEG

203022 Pollution Treatment Technologies 3 (Do)
Prerequisite: As approved by program corr
Introduction to pagltypies of pollytmmces and characte

different types of potettomlogies and processes for polluti
preventjodatection and remediation of different types of polluti

(Lecture 3 hours, BragtiGe|f Study 6 hoursh

203022 ENKeénhENKeén#HijNI LNr E 3(36)
| N g NTTANEIe&nl T NEInd IMTRO8g | T &
KNT T L Nr EOdIhNIEAIIOT aNotl agiji »
Lij Nt EIKHEReTT e Nh Ok NT NLENES NE ¢
JNT KgNBLNS EOF hif ®FEI K EE KINIT 1y
Ok NENK] KNOJNT j KEKNITTNELNT E
( KNGEQi r | @Xik 0 |6G NBORTNNE®
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203022 Environmental Quality Management 3 (D6)

Prerequisite: As approved by program corr
Environmental system ecology and interadbietves
organism and envirennoapitual framework and direction of
planningw, standauag regulatiodsstrial sadetronmental mana
system (ISO 14001) and environmental impact assessment
(Lecture 3 hoursePragtielf Study 6 hoursh
203032 ENKeél 7T enJ Ok NEARENKJ | 3(B5)
| Ng NTTANEéd INSmpHIRO&G T &
| PGI N ij Ni NJki NI T NE® N |LKNN .
NIE[M]Nd_INll eErj(JKOK NENKé[ﬁh N K
NKO Kk DIF EEgOoT eé61 6kj nlarof
( KK ff DIHIE 0|6G \BEUETNNE b
203032 Industriallleton Control and Management 3 (8B5)

Prerequisite: As approved by program corr

Industrial pollution prebilenes, characteristics, types ¢
Industrial wasdeistrial pollution control and management by,
and biological pras#ieetion of appropriate technology for inc
control

(Lecture 2 hours, Bhaxtrse Self Study 5 hour

0 K
gﬁ

= M

EE
Ei

203022 1 KNEENT gl ijNi ENE& | E(3(8B5)
[ g NTTANEJeanlT NEINGH ITROTBG + 7 &

~ OrknEOKNENK] k NeTnikkgiel B NITY

Il nroENr 71 e ol EMExiin BEEENNK I H EOITKI] K

OI'l Il NEENKI nit KAEENI gnl ij NI ] G
i KRy N DI E D|6GNBOMINNED®

203032 Bioenergy fl@rganic Waste 3 (B5)

Prerequisite: As approved by program corr

Bioenergy sources and ywstectioaractensticdbiology
biochemistry reaction of bioenergy producsre @y geesgEton:
desigandibenergy utilization guideline

(Lecture 2 hours, Practice 3 hours, Self Stu
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203023 Thesis 1 4 38"

PrerequisNene

Review the literature relat@gtiipesis, conceptional fre
experimental design and thesis planning, emphasizantuvid
committee to satestarch topidrafijaroposal

&ectudhOur, Pradti@®rs, Self Stdyr/week)

203023 Thesis 2 438,

Prerequis@302301 Thesis 1

Reseadnduction with ityetitemrsand anabatechniques
variougastruments, data collection and interpretatiornhehsiuiss
committead solving research problems

&ectudhOur, Pradti@ors, Self Studyr/week)

u

2030231 NT J NT N1 171 QO1 | 0D

| Ng NT2 ﬁsazeowla‘:nNTT Nosia gqo

) ENKKITKIJj KENKT hkl EOKNKN

 Eeqgél NIJKOG&NEI NT] NI N1 TT Qo1
&7 KKJ] Nj O. 0gnrl 63 EO] C
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203023 Thesis 3
Prerequisit@302302 Thesis 2
Research data collection and interpretation, indep:

personal developongabjzationistegration of research kieswiismh

publication and academic presentation
&ectuthOurPractitddolr§elf Studyduweek)

2030231 NTJ NT Ni T 1 @oO2 | 0%
| N§ NTZ@3E2§ONIEJ‘$]N-TTI\DSTO ajo
ENKi nhT Neéel NjeNh(jT T ENNIKK N d
el NJKO©es:I Nnr I OLhEI L ETN EeINjKC
T NT Nj Ff nNEghARhO &I c’jKNENT nhKn
JI NI NTJ Nknj 6insée
&7 KK} Nj Og wginé I EOEOEIC
| 0D

203023 Thesis 4
Prerequis?@302303 Tesis
The development of independent thinking and express

and integration knowlecdlyeeflects research gained for Husas &
concigeannghesis preparation according to Maejo University g

&ectudhOurPractitédolrs, Self Studyweek)

2030231 NT j5NT N1 T 1 QO 6348
I Ng NTeUmemi Ent 1 08 ,
] TTTITITKKAEKKIT Ar 0ERT | | éc¢€
ENKT h kI EOOk N3 IN&EIOE N KEQIKE @ || N 1 |
OKNIFElIAl €61 Né&nj Or KK JoLT I 6é
&7 KK] NJ] OB 0gind J B0 EOEIC
6348

203023 Thesk
PrerequisNene
Review the literature relaidgtielripesis, conceptional fre
experimental design and thesis planning, emphasizantdvida

committee to satesearch topidmafidaroposal
&ectuhOyrPractit@ours, Self Stadyweek)
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203028 Thest [ 0%
Prerequisit@302305 Thesis 5
Research conduction withtoesatand antabatechniques
variouastruments, data collection and interpretatiornhehsiuiss
committselving research prabhtedeta processing and organizati
presentation

&ectuthOurPracti@@ours, Self Stdyweek)

20302BENKeé Ol éfl eNIF NL KN 4 38"
I NgNTT va Jéerd INDBpH TRO& | T &
ENKhnNO | NT ENKI Al g1 Nenj L

| KnE| N
&7 KK] NJ] OB 0gind J B0 EOEIC

203028 Independent Study 4 386"

Prerequisite: As approved by program com
Biotechnological independent study under supervisior
&ectuthOurPractit@ours, Self Stooyweek)
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