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3KN] kNoFA]hl knELOT K
338nT I 1T Tni7 ENT QKWILIX ikjrBeNTk n EL OT K
33We KELKONETI kAELOT K
N JT Al NGNLNEI NTAr [ oelAogdi fTENT] E|
2F J I Al NGNS GI NNO®YJIndljjERNITn N
21) NgNOET 33 I'Tnij ENT
22) NgNOF EOeInl e37] ET nNj ENT
221)NGNSI EY AEeawT ' T nl jJ ENT
22DYNGNSI Eok DI el h h©6F ERT n N
22BHNKYT OKANENKEBNKDBKE] ENDOGENAT E
AN JIT hi NGNOKkNFESLKAGRIMIgGIHENET n N
3.3.8Nj I Ng N
DKN] I NgNIJi nLnE|] NT niO2ddd| ni J ENT
1.ModuleBENK L Dt | L NKij NI hélnﬁGMEl@u' ] ENT
1.1.6E ©6 Knj T | N Nijj ININ@IMIBIIEIIE@IIJOI:T&MTT [

>

o
>

89510169 NI NF AEEK| 61 Dr F ENKL NDr B@2SK E
English for Everyday Communication
1.1.2Ef ©8 Kk NI E 6 K A TKINI] N GGININT Qi A EENETK | C

ENEKN] I NGNRAET nk ce] T AR

89510269 N| NFAEEK| 61 NDr F ENKLRDr BE2SK El ENI
English Communication for Workplace

8951036 NI NF AEEK| Lnl KAT TR EI NB[28LNLT K
English for Scientists and Innovators

89510469 N| NF AEEK| Lnl KAT FnT LNBEEKI GI 1J]
English for Soft Power Industries

8951056 NI NIF AEEK| Lnl Knij O8] GR@2B) NENT |
English for Health Practitioners

1.ModuleBNK OE©@é | PGI NIgjnrieh E 1Kk PRI K K

895269 ENKeé Nh OES| PGI NI ] nNEL K@ae81 KK ¢
Creativitrwbler®lving

895209 1 NE| NAN&ENT nKOKNEJ O] PGGAASK NHh N| ¢
Smart Digital and Artificial Intelligence Usage Skills

89529 ENKeéNhOGNEKNT T EAT ENKOR&EBPGI N
System Thinking and Problem Solving

895209 ENKI N6 e KNNT age el JOkdi1 NR&BNKT A hl
Data Analytics for Decision in Digital Era
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1.3ModuleBNKe&rnh ENKgnl Niedlol i & J ENN
8953016B n & ij NI NOK NT nék NEij N1 E R&28h N &
Wellness and Personality in Digital Age
89530260 K N EOT n Eeél NJ T n NEOo LKNJP_&QIBNJ L nol
Diversity Drives Team Success

Ve

VE_
NI 1

89530366k IIN1 K N L 2&P8
Life Plus A 5 _ i
8953046R J@mut M AL N& El jnehN&NIT ade8

Healthy Wof& Balance in the Digital Edge
89530560 K ET AT h Nk &S 1 Nr | Lnéij N2&p8
Wellness Influencer
8953066E NKI ] OnKni JEOAT Bl LAEéJ Q&BEe |l NJ I
Living Together in a Diverse Society
8953076 NI NKo1 Rr - LnéijNi Ok NLIr@&8gni NI
Food for Health and Life Balance
1.Modulegtl NJ 6| RT | O0©] KNmH6l & MK fENEN J
8954016E NKT KNI NKENKOGENT Ok Ne | R&e8] RT j O
Financial Management and Entrepreneurship for Modern Life
89540260 NRT g NT ENKKETI nT Ok NENKDR&&RI NKe | |
Fundamentals of Investment and Risk Management
89540369 NI Nj O6T n Ok NENKENhENKR&BL NI Kn)
Leadership and Team Management for Modern Entrepreneurs
8954046EN KO ENT T n KEN& Ok Nij NI nl 8&8L nl Kn)
Business Finance and Taxation for Modern Entrepreneurs
8954056D K ANEO L KI gLNLT KQo1 RDr I é28Bo6 ] RT | ¢
Principles of Economics for Modern Entrepreneurs
8954066BE NKT nh L NT EG&T NEENKOGENIT RGPENEG NG
Smart Financial Decisions in the Dlgital Era
89540768 @NONLI®IN] O6)] KNEF T ENKIT 11 r2&887 ek Ny
Towards Innodatvem Entrepreneurshlp



el NJT INjé&FEKIaLl NgN
KIALi Ng8l|kkaNEEs3ianed INJoTkieNd h A ET 6 RO
0k 83K k ATEIONGETON EOKT nL&F EKNJ I NgNT Ji
LnlT AEENT T NENKT hn
0k & KIal LIING A ENTEIQkOy h AT & EKN] I Ng N
104199 J NVoduleBENDK ' Dy | L NKij NI NI A EEK |
20299 J NVoduleEENX OE© eé | PGI NIF ] N NEL K¢
3013993M/]odiu|emm<enhél\|,gﬁ|'NTCETLﬁEé:
40499 jI\ModluIBeEJG\IJol RTj O06] KNEIT ENK]J
oK & K I78l le\kjnlEnIEnOIOIﬁ,rliKeNEKN]INQN
2)|’j|’h|’NgNoG|NN @I 1T nij ENT
21) NgNOET B T nilj ENT
302113690eé k € Ok n LU 3 (D6)
Calculus
31228169 T NT Ni No e KNNTI q 3 (25)

Statistical Analysis o s ) )
32210069ENKI NOe KNNI gée el JOk 6§ NH25 KI & Ok
Exploratory Data Analysis and Visualization

303101696 & J i 3 (D6)
Chemistry

30310269] GNT nT NENKo6eJnoO 1 (1)
Chemistry Laboratory

303120696 e J i NT T Knj @O 2 (D4)

Organic Chemistry

303154690 é J Al NO e KNNT g1 DRI NI O2 (D4)
Fundamentals of Analytical Chemistry

30315569 GNT nT NENKdeJnl Noée KNNI@m NRT g N
Fundamentals of Analytical Chemistry Laboratory

30322169 GNT nT NENKoeJnl NT T Knjilael)
Organic Chemlstry Laboratory

30510269¢ nk gl I NT J NT Ar i cel 2 (D4)
General Microbiology

30510369 GNT nT NENKe&nkgnl [ NT ] NI(@L) | ce)
General Microbiology Laboratory

306100699 il I NTJ NT Arl ce] O 3 (D6)
General Biology
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30610169] GNT AT NENKgni | NT ] NT A rii(@d)
General Biology Laboratory

308106691 Ul NEL QL n T KAT T NT jJ NL NL3(®EQL n &ij N
Physics for Health Science

30810769 GNT nT NENKWHhLENEL QL nl KIN®IL) NTJj NL
Physics Laboratory for Health Science

316201699 il 6éeJnl Ar i oo 2 (D4)
General Biochemistry

31622169 GNT nT NENKgni 6eJnl nr | 10gl)
General Biochemistry Laboratory

22) NgNO I E ) ) @O T nlj ENT
224) NGNSt ETnEen®orinl] EN
30138169E NK ST Kinj J el NJ1 Kol JheoNI @M gNgH i

Preparation for Careers

3071016961 é 61 6 k] ngnl ij NI 6§ NE] GIN®IH T N
Biotechnology in Practice

30710269ENKhn 61 NT ENT h ©ONT T 11 Gi e1qe1)
BCG in Action

307169 | PIGNINE O hk © J Ok NENK & n h@N K
Environmental Issues and Management

307201691 | " T EKKJEAT T nKEN&T NEOSABLHT 6] 0
Innovation and Biotechnology Enterprise

307289 6 e KNr I EIJNIF OKNKN3TAJ T IN@EN] T NEDS
Tools and Research Methodology in Biotechnology and Environt

307211691 DPRT gNT I NLT EKKJEKNYT | T2H®HK gl ij N
Fundamental of Bioprocess Engineering

307212696 Gk k Ok Ngnl | NT ] NKNARTB@D K Enk o
Introduction to Cell and Molecular Biology

3072136961 eI NEENKOG1 NNo6 k i Rj E1 NH(BL)
Plant Culture Technique

30721469E K NT | T ENKENI T Ok NI K AETNBDHT €61 6
Upstream and Downstream Process in Biotechnology
307215690 1 él Ne KNhni 6 J 0K ENK 1 (681)

Molecular Technique ) o o o
30726 L nJJIlI NhONI gnl CLNKLI ol L1Ig®IN|] PGGN
Seminar in Bioinformatics and Artificial Intelligence for Biotechnc
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30731169E g ILANNTE O hk ©I J 0(204)
Environmebsals

30731269ENKT KNI NKeéen Hij N1 Ok N| KNHB4) é n Hij N
Industrial Quality Management & Assurance

30731369ENKLNE| N6 KEENT I nT L NI E2K®3)

Plant Study
22D NGNSl Eok NI EOmD® Hh B ENT n N
E 66k NFESKH]T cedni 6] EIl nNOO OGS J
6JhOkeoel 6F Kool | Kir
307321691 AT T nhANYT il JI kK Ok NEKNTA@ENKO]| «
Biomass Feedstocks and Conversion Processes
307322691 ni 6 KNnE] GNENKN] NI NEgn3 @41 O

Biocatalyst

307323690 e KNr I EJ NI N6 e KNNI gh oN@aT 61 Kn
Analytical Tools in Biorefinery

30732469¢ 1 NJj Ar E]J NT Ok Nj KEKNT TII@BLNr EO
Sustainability and Environmental Impact of Biorefinery Processe

30732569] K NT ij n HHQleel 6 K elJd T | KX(D4)
Biorefinery Products

6JhOKOI eonKI A1 KAEENT §al ij Ni

307331691 K AEENT gl Ji k 2 (23)
Biomass Energy

30733269E NK| k NT EONG@g Al ij NI 2 (23)
Biogas Production

30733369K NT 7 j Kk NT celJIJt Ngnl ij NI 2 (D)

Bio Electricity Generation System

30733469 Kk REBMNK Kk hijA] hONT 1| k A REDY)
PrinciplefEnergy Safety

307335690 I T n KEN&LnlI KAT ] O8] KNeHP4) ENK 1 K
Business Model for Bioenergy Entrepreneur
6JhOkeel 61 IJNK(]]JJ Nr E

307341691 AT T ni NLIT EKKIJ Ok Ngnl | NIPBDNLAEDS e
Genetic Engineering and Synthetic Biology
30734269E KNV | T ENK@GHl ij Nt Ok NENK3I(BLE 66| K

Bioprocessing and Protein Purification
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3073436961 €61 6k ngnl ijNi 1 ngOk NX@A) I q
Plant and Animal B|otechnology

307344699 i LNKLT 8T LOkN] KNOhRTIB®IN] T KKJ
Bioinformatics and Ethical Issues in Biopharming

30734569ENK | KNj nET QE§ ©cel 6 INKIQ@1) N1 E
Applications of Biopharming
6JhOKT r]KENegnI i NI LNIT KnNj

307351691 DNRT gNIT Ok NOT él Ne ENKOjJ3HDBR NG 1 NN
Foundation and Techniques in Microalgae Isolation and Culture

30735269E k] N1 1T QENKT k NALNI KAT I3@ENe L JIn
Marketing Strategy for Modern Business

30735369E K NT | T ENKLEAR Ok NI N6 é KANKE) al Ng 1
quloglcal Substange§ Extraction Processing and Quantity Analy
6JNhOKT nKENEGNITI Al EKKJOGI Rr | Ln

3073546901 € 61 6 K] T OKNENKENhENKXBNET No |
Technology ansh&w@gement for Smart Herbal Garden
307355696 ij T NENKOK NI NI NKeel ] 612023 L n & ij N
Nutrition and Thai Culinary Wellness

30735669E NKKAE| NOT T FEeqQKIi Jheid@®@3)nl e K
Holistic Healing with HeHrosavaliBns

307387 ENKiI nhT Nj k NTijAHAQL n & j2N23k Ne | N
Ecériendly Health and Beauty Product Development

307358691 n KEN&gnl ij Nt EAT ENKI nt2BE®B3) nrj |1
BicBusiness and Sustainable Tourism
6 Jonl BN K& MENKL Nr EOI hk ol J

307361691 NT 7 NLNLT KQL Nr EOI h k ©13B0§
Environmental Science

30736269] GNT AT NENKOERYT Ok NI No eX@Nr Qi ni
Environmental Sampling and Analysis Laboratory

3079 I KAEENKENRENKJI K1 NI 3 (D6)
Principles of Pollution Management

3073® ENKI NoeKNNI qOk NeEAhENKIEDNI 8 A h C
Conflignhalysis avithagement

30739 ENKO|] RTj O6] KNEIFT ENKT nlfOEINE L 1 0 &
Entrepreneurship in Green Business
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6JoN@k6T 6k] ngnlijNi ENK|] KNJ nET Qé
3078 0O @GO 6 k] ngnl ijf Nt LNr EOI2HBLDI J

O O Eavitodnieaidd Blotechnology

30769 &nkgni I NTJ]NLNr EOI hk ©I0§-23)
Environmental I\/Ilcroblology

307U 7 61 é61 6k ngnl NI Lnl KAT2HRKT nT Ah
Biotechnology for Wastewater Treatment

1.554 760 §& I6ikN1 ENKI né&l ESL ] J(e8§ 6] KN
Waste Utilization Biotechnology

3074 7 ENKI N6 e KNNTI qOk NT KI &L Z(23) Hij NI L
Environmental Analysis
6JhOkdl e6T 6kjagnlijNi Fnl LNIEKK

30738169 nT U NI EKKJI B E| T KOk NENK2X@®D) énJ Ik
Agroindustry and Pollution Control

30738269ENKT nT AhJ k1 NI T NEgnil ij Na(@R NENK S
Bioremediation and Agricultural Waste Valorization

30738369E NKL NLJIOKNnT NT nT NEgnl ij2N23k NE NK
Biomineralization and Nutrient Recovery

30738469E NKEANEOGERT T NEgAIl ij NI Ok2NENKSE| T
Biosequestration andN@arbbigriculture

30738569K NT T T OKHANENKO1 RrFnT LNIEKKJIO®E

2 (&2)

Integrated Systems for Circular Agroindustry and Sustainable Pc

Ve

22 ENKT OKHNE N KEMNIKIBAKIA § 1T IKIE)I’EB A )

30749769ENK O KN] I KO@6 g NET OKHNESNKSR T E N K
Cooperative and Work Integrated Learning |

30749869ENK O KNR] I KOG gNET OKHNEGNKDNT ENK
Cooperative and Work Integrated Learning Il

El EKAAT Ar eeJnL NINKT k BOK8N] .T5k2N7 5
[ IEMNK S K] T KO® @ N Eniiiioms M B NNERSEQi il dnng | £
hn BTG Td® EMHEE KIENT

ExknnJdKNJj 6N@g|N]gd@”@NégE|\|\Tmm§|,<NhﬁT
30719169E N K1 n lginNijgd NT ij n HH Q] 3 (®3)

Community Product Development
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3072926961 €é 61 6 k] Angnl ijNi 6gNET nN@3I) I h
Translational Biotechnology
EknnJKN] I NgNAONT ENKIi +t ET AE]| Nj C

307293690 1 T n KEN& LT NKQT I A1 3 (®3)

Startup Business Plan

30739469ENKI + EG )] RI j O8] KNEI T E NXK®3)

Entrepreneurial Training

~

EknnJ KNI NgNhONT ENKI AhT NI AET N
307395696 ¢ ONG6 e KEENOKk NER{ EQEG k@D 6] 0§
Research Proposal in BicadnBolognment
307496696 ¢ KEENT | NORNL NE &EDE & k &k(P3) § i N
Research Project in Biotathiitteogpnment
W JI hil NgNGkNFESLKRAO @l ngl]] ENT N
E 06k NI ESKAT T KNJ i NQNCEhOfOéNEI
LT NT AT FnhJLmEKDI Dk D1 @aIKEGNE] GEIED 6 MNGON

31341169017 | é NAT NET N6l LI NTjJ NOkNi ki AT &l
El LT NI ENKHQ] P&e&eni nl 3 (D6)
Ecological Concepts and Current Dynamics of
Environmental Science

31%169 0eJALNr EOIl hkoel JOk NI N| 3 @6)]
Environmental Chemistry and Toxmology

313469 ENKEARENKOkNei T énJik i NP Nr EOI
Environmental pollution management and Control

313269 Jki1 NI T NET Rn Ok NENKel T éexde6)
Water Pollution and Control

31BB9 61 €61 6k] RNENKT ni nhl Rn 63(AY)
Wastewater Treatment Technology

30RB9  KAEENKANKIIT KLNKOk NI kIREBENT 67 D
Principle of Mass and Energy Balance

30289 ENKIFFEOTTIT NEI NLI EKKJ O3@86NEKNT |
Introduction to Englneerlng Design and Process

307489 | NLIT EKKJI Al ijNiLnl KAt 2@ 1 Ok Né&
Bioengineering for the Future and Professional Ethics

302269 | NLI EKKJENKO] E6gNEGgn | Ip8E
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Bioseparation Engineering
3070916901 €61 6 k] NOK NI I AT EKKJoa@®&T ENK|
Technology and Innovation for Rubber Production and Processit
1. 5. 7TEONAKAN n ENKOE| T KLJIA] EI IJnh®dd) ] KNT T
Modern Agriculture with Smart Farming Systems

el NJIrJINjerEKIaLi NgN
Ok BKknEOKBkEWKE ALl NgN&FELNnI T ENI
OKEeEKBNUMNWNGEIIRIE] OT nr 6] wh L1
OKEKBAUIMNWNEEMEIONGNORAET AR
00ed INERmMEII NgNiI DRT gNT 61 €61 6
0kéed INERmMEII NGNOET 61 €681 6] 0§
ORET INER MEITORNHNGNIERrj i el E
0B d INERMBEII NGNI kK AEENT gl ij NI
0Ked INERMEEENGNOONIND fjNE X GNNT &@
6led INERMEI ]I NGNT nKENegnl ij N1t O
0le d JNERK mMI jLNa NEBINKE 6 h E QKN
owed INER MERLI6CNGHNMBGI fj i@ hIBHDK N
0BE T INERmMEII NGNOT €61 6kj Angnl ij
0ET INERmMEII NGNENKYT OKANENKEN
OKEKBAUTIIWNGgEMmiEF & EKNj I NgNEI EknnlJ
OK&EKIFN U IING ETnitr OKONEKN] | Ng N
3341 NJLAJ I AT T QB NEk NENOMKT Bf ETM |
(DK NJ I N§ N VijiN ed xNgiNe I0T &t D e # N
ol Nrlr Enel ENk KBL OFE KT ik & ERBHDD BKKOK
Kk AELOT KI NTJ NLNLET K TkNTEA A KT dI L N & KK
LN& NI NgNi NLI EKKI3gconl BjLNOTXKE Nj E QUL Nk ® 1K
&nh ENKIF nTaTN G KIKeIi gNadi rijkNa 1Q0admn rkkn T j O 6¢
Kk AELOT KT AHRANT LnENWNI Blp@KNIEH L § T E
TAHANT LnEI|T MIoA RO T QKNG E LXNNFENGS RS LI
EknnIJBEAKONGEOONNENT T Ar Ll G&1T Ah L NT
T A RAEK § n EKINAOH KA TN RAEMEET ki iRE L OT KEn k n E
K AELOT KhAEEKNNI Gl ENKOSLT I 8] hutK NJ |
KNj N6l Kk NERKLhEE BB BEDBE AMI KNhAT T 1
K NT T Ng NAj iNgro gy O T KB B H N



Kk AELOT Kt OIJAKN] I NgNTaAari AhT No
' KAELOT KOT é61 6k] nOQ@NThmBEKRKESNKRRDN I
ENEAROITI NgT OOERERG BK & i K 58 k/ NIBKOGH ] BKL(
OTTO// ENRKkNENKBEOT KLA nf EHh dInKGE NKK
| 1IN OKEENI OOk Neeh®©KAT T ndnl NOKAJ
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El OT nk Nh €

A1ENKI ARhT NOk NENK] Ti KKkA1 T QENEK OerJjini NgI
i Kkni 1T d 1 NT AENK] 6 ERHQEN T ql
j Kkni1 1 d K K K ENKOG K
GEL@EG ©ij NI|1LENK] KN6 J1. RubicNK|] K116 NOT T K1 Active Learnin
ENKLRr I L|ij NI NFAEEIT nE|l NENK(] KN J N 1.1 N K E§
& KNE LT NI ENKH(2ENK] KN I J Rolgfag@El |
1.10Er ©1 NI 1.1) KNOJIJNeéNEENK L Nr I LNKGQG
Egoeoeénl NjenLnir 1T bl ] NEK I nENI & KN
ENKLRr LT OET ©F EEIT nr 7 OE TnNKENeg Ol
I NENI O6g(1LT NIl ENKHA(ENKT n EN ElTnar)] KN
TNKEN& Ol [ENKI nENT 3] NLNTT ©f 12FEN&EK
12ENK] KN 12ENKO6k QEk i NT AENILij NI NI A EE
FFESLA] EJENKLRr FLIEAT LT NT El6éen] T @&l L
ENKYT AT TnILT NT ENKH(Il AnhT 1T KKJ(&F EENKIT n
] KNOJNT 17 KNT 1 AENK] KNOJENKOG&ENnj I
2ENK] KN8J 13ENKiI nh|lT AE] NE ENTENKL KONE
Ekl NTAENIENKOKA] T |OkNoé&nj T (2ENKOKA]
2WEGOEKHT T 61 Ej nNIF] nNEé«kn|EKHiQaseE |
LT NI ENKH(FOT nr ol JILT NI ENKH
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LT NT ENKHQ]] P&eéntnl
PLOBGNT n T N@®KINIG g KETNE K REiNNGT Knddl ) & 56 N@&dd @il GoNes] Nl MexN T i
| PGGRKKENKISKE ] | KOST kFhgnl NT



DKNT I Ng NI 24 nrLinn h
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1. Modul&€INK L Dt | L & s BINT il 7 ENETK |

crael IR0 SV el Tl ent T RT NG KNT T NgNi NI
89510169ij NI NI AnEEK 3(@25) [enlLni1 1 O cel ] NEKHQO ENKI |
gAal NT | KNE& ITAEl NENKWJPEO ENKiI Oh O ENK

English for Everyd; j NI NFAEEK] & gnl NT | KNénl
Communication EKI NT AENKOKNA] I KOOI NI NI 1
Vocabulary, grammar, pronunciation, and comnmn

related to daily life; listening, speaking, reading, 3

for everyday communication; the use of English &

life, suitable to language leveakxdpeaiatl auttural nok

directed learning strategies for improving English |

89510269if NI NIF A EEK 3(25) [ENKLDr F LNKijNI NFAEEK]| &I 1

El ENKT n E
English Communic
for Workplace

LT NT ENKHQOKNARAT ij NI NOOK |
Communicating in English relevant to the workpla
appropriately in work contexts according to situat
and social norrdiresetéd English learning strategie:




(o0]
(00]

crac| 980 ST AL T ent T RNTNTKNT T NgNij NI
89510369i N| NI nEEK 3(@25) [énLnani T Qi DRT §NT 1T NET NT7J NI
I AEI NTJ NL 68nj 1T KNj ENT OENKI T NT Nj E
English for Scientis Ok NENKT nENT Kni JEATT AEI |
Innovators ' ©F E] GNT nT NENKO ENKT OH
| NTJ] NLNLT KOk NOT | 61 ©J E]
el NJJnrT GEEI VT KNYTTNEI NI
Basic science and technology vocabulary; scientif
report writing; describing processes, tools, and ir
and collaboration with international resemaheEs; 4
safety in laboratories; integratkills Eogasdress sg
challenges and future trends; fostering ethics,

confidence in scientific contexts
89510469 NI NF AEEK 3(®25) |[ij NI NFAEEKI|I Lnl KnT ENKL Dy |
I T LNI EKE FnT LNIEKKIJT Ar ERrj I & ol
English for Soft Po Ok NENKI nlEoTnrjil OENKOG &
Industries ENKLKONEOT KT haud ENEL NG IN
ENKOKNNSKNDr I ET NEI ART T KH
LKONELKKeé qOk NG LKNJLKONE

ClejggfOnpmdgagcl awOdm
related industries; cultural exchange; hospita
communication; creative writing and digital conten
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crac| 980 ST AL T ent T RNTNTKNT T NgNij NI
and branding;-auibssal communication; professior
presentations and storytelling in English; promc
enhancing personal attributes for business succe

context
89510569 ij NI NI AEEkK 3(25) [ENKLNr FLNKhONI LnéijNI O &
i O8] GNT nl i 06 k1] OKNENKIF T NY NJ F NE]
English for Health LD[ILNKheNTéijtﬁgiNTINO
Practitioners LNT NKALnéeO el NJoé& oNEENIA
Communication; medical vocabulary and teri
interaction and symptom description; interd
communication; documentation and reporting;

communication; lab report understanding; pubtis
cultural competence; and sports science counselir

2. ModulEN K OEBeé | PGI NI § miiBE K @NFNTKK e Q&I ] n é
KIAL gninIJ!KNNI_Jﬁ' [T enl 1T RT N] KN I NgNij N
89520169 ENKé Nh OEq 2(®23) |[él NJI IJN] Ol KAEENKOOK Nel |

I KONEL KK ¢ ENKéNhOE®] PGI NI nNELK®I
Creativity in Proble i KEKNT T &I EENKéeNhOE®] PGI
Solving
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crac| 980 ST AL T ent T RNTNTKNT T NgNij NI
I KONELKKeéaoO ENK] KN3JNI E

FT NNELKONELKKeqO| KNj nEI

Definitions, principles and importance of creativity

brain and creativity in problem solving, types of

creativity in problem solving, creative thinking pr

problem solving; impacts of preblanysalving; techr

creativity in problem solving; measuring creativity

appllcatlons of creat|V|ty in problem solvmg in vari

895202691 nE|l NAN& N 2(23) [ENKEjJO01 é61 6 k] ALNKLT 6T 1
| PGGN] KNT | KNOJNT el NJO6I IJNNLJ&l E&¢

Digital and Atrtificia éenEeNJOkNeéel NIJJAarl eE| kI H
Intelligence Usage EAT 6T €61 6k] RLNKLHhBDBOKN
ENKE 7 KNENKT T I NT 81 KA

Ol knrjJ I O] KEEI R2ZEEeJ Ok N6

Use of information technology in daily life; se
analyzing and evaluating the appropriateness of il
network systems, threats and security on the Inte
related to information technology aet] tneatmgra
media; applications and services on the Internet;
intelligenmeadapt to changes in society and tech#
century
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crac| 980 ST AL T ent T RNTNTKNT T NgNij NI
8952036dENKéNhOGgN 2(®23) |[é]l NJI IJN] Of Kk nNEENKOeé | NJ L
OE®)] PGI N | NTAKNYTTEAYT ENKOE®] PGI N
System Thinking a gni ] & ENKI N6eKNNT q) PGl |
Problem Solving LNKLTOT LT ArIT nN6EGENKBE BNY
ENKeéeol I NKO|] Oi 1 Ok Nel NJUL i
ENKLKONEO] TijNi I EEKENKEI
anKﬁEENKéNhégNEKNTijc
OE®©] PGf Nk AE| HNT nNE

Meaning, principles, the importance of systems i
systems components, system approach to proble
thinking, critical thinking, digital tools that suppor
filtering and choosing trustworthyinfdomaatonsafet
ethics, identifying patterns and relationships in p
causes and effects, developing diagrams of the S
using digital technology to solve problems, applyi
principles to difféiedds, and using systems thinking

kinds of problems
89520469 E N KlNééKm 2(23) [l NJKO©BdT NRFET ©1 6Enrj | E
TnhLNT EéC 6eKNr FEJNFT NESLK| gLNLT H
Data Analytics for €0 JOKkI ArjnNI ENKI N6eKNT
Decision in Digital OGgNEI nl ok éelbKINg EN & El &) &M
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gNr FKNTT] 1
i NI NF A

~

KI'nt enl T NV NJ KNT I NGNij NI

Introduction to data management, gathering, anc
economic tools to analyze and interpret data; da
presentation skills; application of numerical methog
decision in digital era

3. ModulENKEAHh ENKG n IEMT6ET tph EENTI «k NEI AnhT 1 KKJ
Krac| 9 J*ﬁ$ﬁg (TN enlk 1 NTNJKNJ T RgNij NI
89530169 L n & ij NI NOKk 2(23) [IENKLKONELJhnKKNI T nNEL N4

hN&NT Ak I NI NKOKk NENKF FEEnkAEENT 1
Wellness and Pers |KN6Qgr'1_T(“)|I’JrITNhTNj('5KN1
in Digital Age ;e T KNh O T nék NEijIN1 KGJ hKNiér |

ENKéthErrE|NE|neKNEuN|T
Achieving a balance between physical and menta|
living; meal planning and exercise suited to a digit
technology and applications for health tracking
principles of dressing for hybnisosetitggppeligital pl
communication and appropriate personality expres
environment




(o]
w

crac| 980 ST AL T ent T RNTNTKNT T NgNij NI
895302691 K NEOI nE¢ 2(R3) (686 ONEE| KNS] g1 AQOk Nel NJI 6
el NJLnodKEF ITNENTTRAro) vhKni Ok Nj I J K
Diversity Drives Te Ok NEGBNJLNj ENT O ENK@Eg§eldn
Success LKONEOKk NT nT AJT Aar Ji NN IN

I NKIJHQOKNEARENKIF &l NLnil
ENKLNESLKNII AhT 1T KKJENK

K NEI' Kk N] Oél NIoT nN3T Aj J«

| GNYT AT NIk NejAGEENK T fd EMT & i

Understanding the benefits and challenges of d
inclusive and accepting work environment, effec
within teams and across departments, leveraging
for problaolving and innovation, buildinging
higiperforming, agile teams, developing emotiona
managing personal biases, aligning diverse tear
goals, promoting a culture of continuous learning a
diversity, equity and inclusion, stumssasingesuan
practices related to diversity, teamwork




gnNr kKNI

KInlL i NI NE A T ni éenlk 1T NT NJ KNJ T NgNij NI
89530369 ek INI kAL | 2(23) |[éel NJKOOGOGERrj | EAT énHij N1 ¢
Life Plus ] KNT nET Q& gnl NT | KNénil AT
LKONELJhnkgnl NT O el NJLJ
KNI'T n NEENKGS KAK I KOEENNEKIEINA 1
hOOKLN&ij NI ENJ Ok NEE OT f E|
Knowledge about good quality of life, the concleein
and its application in dailyaWareseds and buildi
relationships, principles of life balance, life balance
and managing life to balance between study, work
balancing life and work, caring for physical and m
marging health and creating good health
89530469 L JhnkhnOd 2(23) [ENKLKONEOKNKAE] NLJhnkKI
Healthy Wofd 51 KNj nNT 6eKNDr FEJNFANENT
Balance in the Dig ENEENKI nENI O ENKLKONE! |
Edge | n ENI

Creating and maintaidifg) batakce in the digital e
management through digital tools, improving 1
techniques, reducimglatedkstress, and developing
habits and positive relationships in the workplace




KI'nL

gnNr kKNI
i NI NI n

8953056¢

OKET nl h NH
Wellness Influence

Nij N Wmumamaar
01 i O Kr]“el JOKhONI Lnéi NI
Principles and concepts of health, digital health

digital media in promoimeingvethe influence of soq
trends on public health behaviors, strategies for e\
digital health information, aresmihsibllities in diss
healtrelated information through digital platforms

8953066¢

ENKIJ OnKr
el NJT Kk NET
Living Together in
Diverse Society

2 (23)

eI NJOI EI r]NEOKNeI NJI K NET
1 KOJNFEo
NKT nNJEk NF

Social differences and diversity, the concept @
Thai multiculturalism, new forms of multiculturalism
groups with various special needs, communicatid
environment, understanding multiculturalism and
workplace
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KT AL g”f,\',lKN,.’n' i ent T RNTNTKNT T NgNij NI
89530769+ NI NKo&1 Dy 2(®3) [6ij g1 NENKi1I DRI gNI O F NI NKQ
gni NT I NI NKEAY Lné&ijf NI NFEé qKI J ¢
Food for Health an éeneJéeKIE] O6e1 KNGijjeOol i AT |
Balance Fundamentals of nutrition, processed foods.-
communicable diseases, functional foods, fodoean
and sustainability, food safety and registration, f

health and life balance

A Moduled NJ O] RT | 6®J6KN®I 7 ENK] neé &l Jn

KT AL 9?{4ﬁ$ﬂg rioni enl 1 NYT Nj KNJ I NgNij NI
89540164 ENKT KNI Nk 2(23) |éel NJKOOGOK NI AE|l NEl ENKT K1
6] RI j O©] | Lnl KAT §il NTJne@& JnO ENK
I ne&rJn OKNENKI I JOENKKET nl @&l L NI
Financial Manager 6T €61 6 k] n El ENK & n hEENNKKOE NE |
and Entrepreneurs | NEOj TT nKENe & JnOENKT K|
Modern Life 6 ENLTNET n KENEOENKL KGN
I AEl NENKT ARLNT E&T NEENK
0T Kij Jel NEERKISEINGT KAT | T
Knowledge and skills in personal financial
entrepreneurship for modern life, analysis and
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KI'nL

gnNr kKNI
] NI

NI

n

enl T NV NJ KNT I NGNij NI

budgeting and saving, investment in various asse
investments, use of technology in financial manag
of entrepreneurial ideas, creation and planning
efficient resource management, market basmlg
opportunity identification, networking and bl
relationships, development of finamakindesisiisn eva
of financial performance and preparatlon for futurs

89540269

TDRT gNT E

T KNT
Fundamentals of

Investment and R
Management

NKeél

)

2 (23)

I KnEENKOKN

—_— —) — —

Basic principles and techniques in investment
management, development of knowledge about e
resource and capital management, financial

investment planning, risk managemekingletesielop
and financial project management using digital 1
business opportunities for sustainable growth

8954036¢

i N

AN Z

— O
— @

Vs n W |

2 (23)

e |
I

_O<
X D

Ok NI AE| NEI ENH
| AhT T KKJOK NI

M &

N ON E
K N N j

- é ~
| NE




KI AL QQf§F$HA rini enlk 1 NYT Nj KNJ T NgNij NI
Leadership and Te OK Nij NI Nj Ol nOENKLDNDr LN
Management for M OKNENKGENT OENKI nT nJjnN|
Entrepreneurs ITNJEgrINj T AaroEnrjl 86l EC(

LT | RIENKH KQ] nET qE&Eg el NJ |

ENKT KNI NK6 e KEENKOK NENK |

Understanding and skills in managing and

entrepreneurial teams, cultural and social divers

organizations, principles of team management an(

communication within teams, negotiation teehai

financial management, leading teams through di

data use and compliance with relevant laws, adaj

technological changes of the 21st century, prac

knowledge in real contexts, casegsbtugigsogacts, |

management, and personality development for leg

8954046GENKOSENI T4 2(23) [T KAEENKI NEOj T ENKOGENTIT 1 nl

Lnl KAT | O¢ KN] ENTTNEENKOGENT OENKI N

Business Finance 6 KEENKKET nT O ENKénhl N&

Taxation for Modef | NT AENKENRhOERT Ij 6¢h &1 iN&E & H

Entrepreneurs I NTNTnéekOijNI nJOkeénNdI |
I NEKOLT J] N
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crac| 980 ST AL T ent T RNTNTKNT T NgNij NI
Principles of business financial and tax plan
entrepreneurs; financial report analysis; financial g
money; investment project analysis; financing st
capital; principles and methods of taxdexolbetiozve
code; personal income tax; corporate iraxiad tax;(y
speC|f|c business tax; stamp duty
89540564 K NEOL&KIIN 2(23) [éel NIJKO®I DRI § NI T NEGLKI gl
olleoelk LEeqOKk NI n] T NI OENKjkKNTL
Principles of Econc Tk NAhOKNEK] nT 1T QENKERNTI T ht
for Modern Entrepr OLK|I gEN&j KEKNT T Tnl ENKT 1
Knowledge of demand and supply, elasticity of d
production and service, cost and profit manageme
and pricing strategies, macroeconomic indicatc
economic policies on business decisions
89540669 ENKIT Ah L NI 2(®23) [ENKénl | #hl EOT fnRJ OENKI |
gNGGKNhCEI OKNoTeINeENKIIJO LKIQE
Smart Financial De oIeoTOK]ﬁTNEENKE)ENT
in the Digital Era OF ] 1 k N6eéegnl heNT ET ] KNJ NH
ENK] KN nET gel NJKOST NEE]
inéeéek Ok Nj O8] KNEI T ENKO
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KI'nL

gnNr kKNI
j NI NI n

enl T NV NJ KNT I NGNij NI

Interest calculation, annuity saving, loan paymen
saving techniques; sufficiency economy, basic il
ethics; financial technologies, budgeting apps, dig
cryptocurrency, blockchaorldrefataal decisioakin
personal finance, entrepreneurial finance

89540769

EONI LOnel
I Ar éni oéx
Towards Innovatiol
driven Entreprened

2 (23)

ENKI AhT NOLKI gENeOKNLnEe
| I nT EKKJ & -E] KNOT Leel j Oeé
Ok NENKE&N]j O O] Tij N énHeéenN
] PGGNOENKI t ETndLT FENT 8¢
National economic and social development throy
rcafl mj mew* O Rf _gj _| bdive
entrepreneurship, customers and sales, value
leadership and team building, intellectual prdpkeit
skill training
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2 I T Al NgNOGI NNO 90 T nij] ENT
21) NgNOEI 33 I'TnijENTI
crac| 980 S AL T ent T RNT NTKNT T NgNij NI
30211369 0ék e OK A L 3(@6) [DPEEQ§gn] OK NEKNIDEél EIJPEEC(
Calculus UJPEEQgAT 1 ngéerNT Ok NIUPEE(
LIENKoLOTl LndjaLOkNoL Ol ]
OhIENKélwmﬁﬁT‘mRTmmﬁéKn
] KNt ATTAeénEnhoé&l OENKI NI
Functlons and graphs of functions; limits and cor
derivatives of algebraic and transcendental funct
applications of derivatives, equations of tangent lir
indefinite integrals, integradjoesteicitegration by su
integration by parts; definite integrals, applications
finding areas; multivariable functions and partial df
312281691 7 NT NI N6 g 3(225) |66 JOKkO] KNoijl e E& Ol J O«

Statistical Analysis

ogEelujTg]NeNélrﬂ'oiTTgrc
LJJnINgNILglK@TLK g NEKI
Shij i OkNLFET NEOENKI Ngel

Data, data types, graphical data presentatlon (
continuous probability distributions, estimation an
for parameter of one and two popuwatyoRasd cimm)
analysis of variances, analysis usitvgaséatistical s
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32210069ENKI N6 e KN 3(225) [OT | éNh1 DRT gNT éF EENKI NG 4
Ok NENKL K € 60 JOKOENKKNT neénNI Ayl Nj
Exploratory Data A éel I NKO| OT 7 Ok NOT | 61 ©3 0
and Visualization I+ EOT T ENKOLRE] ké&©l JOkI

Basic concepts of data analysis; understanding
characteristics of data; identifying missing and ano
descriptive statistics to summarize data; discoverin
applying tools and techniques visualdataon; de
appropriate visual representations of data

303101690 € J n 3(306) 6éL<EILI,<eNEI-NT, I JOKNI NKN&T
Chemistry EONGO&élEGSI kIl Ok NL NKK Nk Nj
Atomic structure and periodic table of element;
stoichiometry; chemical equillmsengasjdiquid and

solid
30310269] GNT nT NEN 1(031) [T n K30BINKSK NI 6 ROBJ0I6O KO JEN T
Chemistry Laboratt Prerequisite-geqrosite: 30310169
] GNT AT NENKSdeJdnr DRT gNIT T 1
eh ©0ENOENKE§ el n] EKHgOK |
ENKiNoeKNNIQOgNEEKNUOe

~

e EEONGOENKLoN KKK NKK NEJKThD 13 d]
Fundamental chemlstry laboratories which are ned
scientific skill in practice, such as, practice of usin
equipment and instruments, laboratory technigues
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density of solutions, observing the chemical reae
base titration, chemical equilibrium, buffer solution

303120696 éJnl NI I K 2(204) [t n1 T NOeJnO 6eKELKGBNEO O
Organic Chemistry ENJ IJNIOKN[GNENKNJ NoeJnl
Chemical bonding; structures; stereochemis
nomenclature; physical properties and chemical
compounds
303154696 eJnl NoeK 2(204) [ENKOERT I n IIInNEOEN KI NO ¢
Fundamentals of OgNE] KNJN ohjENKINo e KNN
Analytical Chemist | GNENKN] NENKT ET NEFT O] GI
Sampling; statistical data analysis; accuracy and
analysis by gravimetric analysis and titrations with |
precipitation reaction, complex formation reaction,
30315569] GNT nl NEN 1(031) [T n K30BIN4pH NI BE3H54E691 KO J O
I DRI g NI Prerequisite-tgquosite: 30315469
Fundamentals of ENKoeRGILKI EKNKoel 61 KT ENKT |
Analytical Chemist el 61T KT Knhl E GG]
Laboratory AcHbase titration; precipitation titration; complex
redox titration
30322169 GNT nl NEN 1(031) |7 n K30B1RGHH N I 8e3H20491 KO J O

Organic Chemistry,
Laboratory

Prerequisite-agquosite: 30312069
ENKI E] KNEOENKEKN
LNKFNI T Knj QOOK NJ

e
GNE

N -Z
AN
D

E
N K
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Crystallization, distillatimase acecktraction, extract
chromatography, stereochemistry of organic comy
reaction of functional groups of organic compound

30510269é nkgnl | NIl 2(204) |[6e KELKGONEel Eenk NI T Knj ((
General Microbiolo ENKLnEINer]KNITKnJCI]O ENK
] 0J Ner]eJ Enl Ok NENKT Nhégr
OK NL NT NKHLr]OeI(]hFKEBNIIJoEI T KH
Principle of microbiology, group of microorganism
functions, growth and metabolism, genetitisrcorges
interaction, importance of microorganism in agricl

environment, medical and public health

30510369)] GNT nl NEN 1(G31) [ENKOSIT Kinj JF NI NKOKkRAR] EG QI
General Microbiolo 8FE&nkNITKA] GO ENKI N&eK
Laboratory ENKLNE| Nk~ ElHNhemLﬁTgb
Ok Nf N] GNgnl I N
Basic microbiology laboratories on bacteria stg
movement, spore staining, media preparation and
isolation, physical factors affecting growth of micra
microbes, effects of chemicai®rarah rqudbavth inhib

microbes, and distribution of microbes in environm

30610069 nl I NI 7 NI 3(306) [ k AEGATI T NT ] Ni DRI gNI OEK]

I

General Biology GeKEEK@NEQOKNI I ©ONI fir &l
helj OILEOeI NJI Kk NET Kk NT T N
[T ONT Ar &1 E1InRgIGrNQGH NI
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Principles of biology, scientific process, chemic:
organization, cell structure and function, genetics
photosynthesis, biodiversity, classification, struct
plants and animals, evolutjoane&ebgvior

3061016¢

[ GNT AT NEN
General Biology
Laboratory

1(631)

I DRT gNI ENKEj OEKk 6 E€ nk

TNEKKJIOGSGT DRIB] Nr 1
CAKI NTJ NOENK&nh! JI hT
NoiLINIjNOOKleIVV ,
Basics on microscope, cell structure, cell division
tissue, photosynthesis and cellular respiration, anir
classification and biodiversity, evolution, ecology &

X o
« OS¢ —¢

|
L

¢

3081066¢

Jhul NEL QL
Lnéi NI
Physics for Health

3(306)

TIInOOKEOKNEgENKoeKDrrI
ekNrTEKOOJLA] EOk NENKceh 6
| Ee KeeldlJt NOk Né i NJ[ K | hijnj
JhE NEL QF NT I J®ekmJ XAO kN
Lnéi NI

Introductory to physics, force and laws of motion
elasticity, pressure and fluid, mechanical waves, s
and thermodynamics, basics of electricity and mag
and safety, electromagnetic diabes ainghtaand visiol
physics, radioactivity and nuclear physics, applicat

3081076¢

— | Z(
e
Z Z9
— m
——

..Z o
- —_—

1(G31)

ENKI nh] KNINHT NEWRL NE L Q¢
EKLNLTKQ&l Ecel Kk OENKL AT ]
LLNKOFnHI I KLNLT KOl E &K
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Physics Laboratory
Health Science

Measurement of physics quantities, kinetics, force
energy, fluid mechanics, vibrations, mechanical wj
heat, thermal properties of matter, thermodynamic
electricity and magnetics, optics

31620160 K1 BEJRT A 2(204) Rl 66Jnd1 DRIET 61 OKkARE| HI
General Biochemis GnJé&lrEgnI 6IJ0KENnkdIOTT I K
EKhT Ni exnl NEOKNG6] KT il
31622169] GNT AT NEN 1(G31) [T1 T ndERTj 1 EAT | GNT A1 NENH
General Biochemis KNI NhOEKhIFNJINGT O6) KT al
Laboratory OT 7Tk NGnJé&lF EeNKQOGET et 6 h |
22) NgpNNenl BBt j EIl n N 57 I'Tnlj ENT
22D NgGNOFETAEéenY 25 I'Tnij ENT
KI'AL QDijrl:I!KNNI_Jﬁl rini enlk 1 NYT Nj KNj [ NgNij NI
30138169 ENKOST K] { 2(®3) |[ENKST KAjJel NJi1 KO JEnT |
| NGNGH LIAeKENT Ok NLAJi NI HQENT (
Preparation for Ca ITAEl Neil NJLAJ I AT T QKNT I ni
F) nNEJAT NENKHGNH®INBRIT M

Preparation feinggr@ship and cooperative educat
personal resume; applying for a job and intery
personality;-asilistment and stress managementg
skills; communication; self management; gf
entrepreneurial skills; digital skill
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30710169

6l eé61 6kJ
Biotechnology in H

1 (1)

el
K
o |

O_Ln

N rjl i
NT I J
e KJ ¥
Introduct|on to blotechnology biosafety and
environmental awareness, regulations and ethic

careers in biotechnology and future of biotechnolg

30710269

ENKhnol N
BCG in Action

1 (@1)

' «K AEENKE&I ESLKI gENegnl il
E hONT GE| TKOKkNO| KKOJ | NI

('D<I_Z~

>|_X
o)
@D~
Q-
O
e
Z
A

-nT LNI EKKJ ENKJ“Lr]I | Kn
Pr|n0|ples of bloeconomy, circular economy, and (
studies in agriculture and food processing, energ
tourism and creative economy, healthcare an
entrepreneurship and business models for
development goals, SDGs in business and ind
engagement and grassroots initiatives

30711169

] PIGNINE Ol H
EnhENK

Environmelssilies
and Management

1020

] PGl NL NrOEO IE!IEI@KGI@InEIEIé\IIé(m
L N @@InFElEENEB(b fINé 3 Ewo L KII 9]
EARENKI KA1 ] QEKSKKND BNKI
I Nr E O@n\kKen|T J- ol ToreRA-hENIT &dk N E
Current environmental issues, environmental ma
environmental quality measurement principles,
principles, the role efceocimic and political factd
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management of natural resources and the environ
planning policies and basic environmental laws; ci
calculation accormwmatioamndards

307201691 | nT EKKJ| 2(D4) |[él NJT IJN] Ok KNGgii ERKEGE®B}
ol é61 6k] I nF] Fhél NJeNhLKONELKKe(
Innovation and Innovation meaning and types; theory of inventive
Biotechnology Ent build on the created ideas in interested biotechnol

1.50//6éKNrlEJl 2(@2) [ KAEENKOkKkNKNOT A] T 1 NT Al I
I NEOGIT €61 ¢ ENT I NéEn] OENKE§O5eKNr | E
L Nr EOI hk L Nr EOI hk ©F J O EBRINK &6 e KNG
Tools and Resear( [ NTJ]NLNLT KQOENK EG O3 e KD
Methodology in Scientific principles and research methodology;
Biotechnology and research proposal design; the use of basic and ady
Environment In biotechnology and environmental technology; K

analysis; interpretation and presentditodaté;stiie |
scientific tools to answer research questions

30721169|VDF§Tgb|TVI 2(@4) el NIJKOBodT DRI ET GTV(‘jEﬁ!‘V]\VI f
EKNT | I EN LNKOJIKLNKLﬁJ|ﬁITG]CEIEK
Fundamental of EKLNLT KQél Eocel k
Bioprocess Enging Introduction to bioprocess engineering; unit conve

stoichiometry in bioprocess; energy balance; K
mechanics

307212696 GK K QJOK N{ 2(D4) |6 e KELKONEOKNIT 6NI fnr &l E«¢
6JOKENKOI Ol RT 61 Ok NF NKQOolF RT 86F O EN
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Introduction to Cel
Molecular Biology

I KNEENI KNhAT 6 Gk k QOK NG J (
O0GkKkAQO6eKELKONEOKNIT ©N|
Cell structure and function, chemical basis of |
structure and function, gene expression, cell cyc
cellular energy and metabolism, cell communic
transport, protein structure and function, @erestics

3072136961 él NeéEN| 1(81) |[ENKEIFEEéFrEGSJIJkRAhI NI 1T nQoOE
Plant Culture Teck |DgO| |er]K|jNeO ENK]J ONTJ | H

68 KNGOT NT 6T &FEINngoOl NI 6
Seed germination; plant media preparation, ster
plant micropropagation, transplanting; hydropor
requirement analysis; internet of things and green

30721469 EKNY | T EN| 3(®4) [EKNT I T ENKI'JAEO ENKénhOj
I NEST e61 L SNIKAT ENKI'JAEOENKI I EO
Upstream and OERYTOERnTrj I jkNTijAHAQENEI
Downstream Proc | GNYT AT NENKI nroEnrji egel |
Biotechnology Fermentation process; microbial isolation; prepari
and media for fermentation; design of fermentel
kinetics; principle of recovery fermentation produ

purification of biological productsatedgtpohlzinas

3072156961 él Neé KNI 1(81) [ENKLEnAhhndl RI' 61 O ENKOJj
Molecular Technig IGNENKN]NKOEéGnlI-KNéjI-(‘
ENKO] ELNKAhOI ] celJIJt Nj nNT ¢
I DRT gNT ENKG6eéklI hndl RI Ol (
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DNA extraction, gel electrophoresis, polymerase ¢
transcription PCR, protein extraction and oA
western blotting, basic DNA cloning, and DNA seq

~ A <

30721669L AJJT Nhol 1(@1) [ENKI noLT FOkNEijN|] KNj T NT ]
Ok N] PGGN | Ok N] PGGN] KNhN| gQE&El 61 é6 1
61 €61 6k7J Ok NOJOTTFkNJINEL QO e 6
Seminar in Bioinfo ] PGGN|] KNh NI gQ@E&El 61 €61 6K ]
and Acrtificial Intelli Presentation and discussion of current knowledgs
for Biotechnology in bioinformatics and artificial intelligence in biotecl

in genomics, proteomics, and metabolomics; ethic
challenges in the use of argﬁatnaénfmdblotechnolog)

30731169 EgI JNj LN{ 2(@4) [T KREEGI INJTnNEO fO [nN

Environmelztal OEArJ I EAT L& NI FTNIAT L
PNENLOTNETRnOEGTINT T nN
[ KAEEGTI IN] Ok NOT T T 6N & LN

L Nr EOI hk Ol J
PrlnC|pIes of laws regarding the protection of the ¢
and rural areas related to personal health; contrc
control of air and water pollution; laws concerning
quality and environmental protectblegangisisiples
policies, and measures for claiming damages in e
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30731269 ENKT KNI N[ 2(@4) [ Kk NEENKOKNKNT T & EENKTX I
| KNEAT ént KNu“TKNrNKénHijNuc’jKNjNTI
T LNI EK Principles and system of industrial quality manayg
Industrial Quality assurance; quality management systems and star
Management &
Assurance
30731369 ENKL NE| N( 2(23) |[el NJLnénGél EIl NI jONLJNK N &i
FnpT LNI EK |r]TLONdlENKR[jKl-hijnq)c‘E‘NESKEE
Plant Study F T LN GeH KNKIIJKUART 6 8NAfj gl | OO Tl T
| KIFhijn] TNEgnl ijNI G 6KEE

Importance of sciences and technology to indust
industrial safety; industrial standards; green indu
responsibility; biosafety guideline for industrial
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22.2) N§g Nad iElo @ N Ei r]I\IO T nij ENT
El 66 k N 1B I&KRIO|B dad)M [T EINjT ET n N
KI AL gnijrl}II!KNNl-Jfll rini enlk 1 NYT Nj KNj T Ng Nij NI
6JhOkeoel 6F KheelJoIl I Kiar
307321691 AT T nhANT ( 2(@4) [ KAEENK&I| Eocel 61 Kiheldo !l | Ki
EKNY I TEN EFEGNRI JI kO 061 el NEENKOGT K
Biomass Feedstoc I RnNTNKOGJIJOT T FkNGnJel Eé&|
Conversion Proce! Eg Ol EGNééTéliDiﬂN'@lkv\l"INEO’
Ok NENKEjg®©e|] KN6] g1 qe NEE O

Principles of biorefinery, feedstocks for biore
composition of biomass, pretreatment techniques,
and saccharification, microbial metabolism and
anaerobic digestion for biogas prodsctang
production, gasification and syngas utilization

307322691 nl 6 KNnE] { 3(H4) |6 KELKONEOKNI T ONIT Ay &L E
Biocatalyst _ENKII-EO|TOKNINLIEKKJ o

y o4 o ot v oA

(
I

Z -
M-
(o)
¢
Z
5}
O«
-
("
. 3¢~
—
>
Oc.
(Dc¢-
-]

Enzyme structure  and function, enzyme k
Immobilization techniques, enzyme engineeringedl
biocatalysis, biocatalysts in green chemistry




113

EJI

307323696 e KN | 2(®3) (61 éT Ne6eKIJNGI EKNIJI O61 é
6T | Kir | N6 e KNNTI geéel NIJKel T OENKI
Analytical Tools in [ LNKLT ST L
Biorefinery Chromatography technlques spectroscopy tech

techniques, thermal analysis techniques, eleme
analysis, bioinformatics tools
30732469e | NJj nr E] 1(@1) [ENK] KNSJIJNI T AGEAEKGRAI NI ¢
L Nr EOQI hk ] kKknlj] EONGOKNIFT EKN&EEO EN
EKNT I T EN EgrINj T nroEnrjieelE
Sustamablllty and Life cycle assessment of biorefinery processes,
Environmental Imy greenhouse gas emissions, water and energy use
Biorefinery Proces policy and regulatory frameworks
30732569 Kk NT ijnHHA({ 2(@4) (6 g DRI Dk NKNERN B § § Nij dNa OkijNE

Biorefinery Produg

[ NG eKNNI GUKKKNEN &S & é@ili
| K Nh OKNel XDJ Il &GN ION & ¢ N Eie
Biofuels, bioplastics and bioconvahsites)emmtething

economic analysis, risk assessment and scalabili
commercialization chaliemgdsends in biorefinery

6JhOKO

1 €61 6k

KAEENI gnil ij NI

30733169

n
| KANEENI §
Biomass Energy

2 (23)

| KNEENIT gnl JI
J1 o«

Biomass energy; bioprocessing of biomass; biore
technology

KOEKNVITEN
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30733269

ENKj k NT E |
Biogas Production

2 (23)

61 é61 6k] NENKj Kk NT EONGgn |
eINJlKIhunjETENKjKNIEOI
Biogas production system and control; principle

design according to the manual; rules, regulations
production; troubleshooting biogas production sys

of biogas
30733369 KNT 7 j Kk NT ( 2(®4) |[ENKeél T eéenJENKOAhNI 0éKnnII
Bio Electricity Gen KNT T 6 KEelJIJt NOENKI AhT NK
System Bigoower electricity generation and power plant cg
and repair of power plaotebielectricity generatior
development
30733469 Kk NEENKeée| 2@®@4) [ kAE] GNYT AT N1 Rrlél NJJ] kI
| KIn EEN el NJ)J ktFhijn] OKNEGI INJ T 1y
Principle&oérgy Good practice for safety; measuring and examil
Safety safety; safety standards and regulation associc
industry
307335690 | T n KEN{({ 2 (D4) ENKINéeKNNI’ Ok Nénhl nOj |
i 06] KNEI | | GNT n TNTﬁ[hﬁETENKTKNFN
gnal i Ni gﬁiUNlanlKNL el NJLnoKI

Business Model fo
Bioenergy Entrepr

Analysis and designing of energy business plan
energy business; good practice in energy busine
study and suggestion from successful energy bus
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6JhOKaei 6FIINKQJJNr E

307341691 Al T nl NL | 3(564) c”)TeoI 6kPpRrKDOF EDBNEKEI ERRQ]
LAEGEé&KNNI ENKLEAhRNRAGERT 815 @ RSHIERIK G
Genetic Engineeri 51 el NeE NK& ek JInN LG kBENKEKNIKS
Synthetic Biology Recomblnant DNA technology, gene editing tools,
DNA and RNA extraction, gel electrophoresis, poly
gene cloning and transformation techniques, metad
30734269 EK NY | T EN| 3(®4) |61 é1 Neé BN KOG de|E HINAFINK | LN5d]
i n@& 66| K| 6 1T eGJ Qk NE edK RNEN®EMWrgd [EH K
Bioprocessing anc 61 NNERNKR] BGg G NGB ENKj k NT
Protein Purificatior Protein separation technique, chromatography
technique, western blot;liekegnmamunosorbent as
factory, bioreactors, cell culture, biopharmaceutica
30734369061 €61 6 k]J 2 (D4) ENKo[ KnrJKII\[JhKEEl\hKnC]LlerI]EEI@]IIE
Plant and Animal gnl oijLn gEuNrKHSI-E(]RIl MOrEj ke Mél@gN’ll
Biotechnology hONI 6T el Ne Ok N6 L K| gENE& El
Plant transformation, expression systems, trans(
made pharmaceutical products, harvesting biopha
from plant and animal, technical and economic
biopharmaceutical production
30734469 g nl L NKL I 1(@1) [ENKT I h ENKLE & & KN NTIEQEKN kKn0
EKNj T KKJ O T énkl E6eKBLKBNEIS¢ il inf

ENKi NENKHANRONIT é lj NkJE KkNT i
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Bioinformatics anc
Ethical Issues in
Biopharming

rEOIl hkol JOkNENNEEDNM |
I & | KNOT L cel |

Genome sequencing, gene expression analysi
prediction and modeling, computational tools for
design, biosafety and ethical considerations, soci
impact of genetically modified organismesnepredti
frameworks in Thailand

<Z(

L
Jn

30734569

ENK|] KN n
Applications of

1 (21)

EKHALNE] NOK NOII TG Gatl @ N
51T GJ qbdk NEAN KK Tniil Tna& EFRngl 5Lg!

Biopharming Case studies and emerging trends jphablkgsed magy
therapeutic proteins, enzymesduatrchl prat
commercialization of biopharmaceutical product

6JhOKT nKEN&gnl ij Nt LNIKnNj
307351691 DRI gNI O 3(®B4) el NIJKO®©®1 DRI gNI 6Enrj | Enl

OK NG 1 NNOJ # OKRET nrJnJoOkeéenNIT NESLKI g

0k RE JOkenNI NEOGLKI gEN&EI I ©FI |

Foundation and Basic knowledge of econeadiedalugroalgae; m

Techniques in Mic separate from soil and water source; microalgae (¢

Isolation and Culty and outdoor

30735269 Ek ] nl 1 QE| 3 (®6) ENKEINOKNINoeKNNIE]l\EN(qer]KI

LJnA] & Jn
Marketing Strateg)

Modern Business

ENKT k Nhél ET nKEN&Tfr | KNI
Study and analysis of marketing strategies from bt

of marketing strategies of successful businesses
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30735369

EKNTTTEN
| N3 & KNNT
&1 ELNKGR

Biological Substan
Extraction Process
Quantity Analysis

4 (56)

'Kk AEENK I:EI?N ARNK LI NEKCGEA T hijl NNTKC) 7
0 K RET[“]rJ JOKdErNMQIoI‘éEKd\ILI\II{IG‘[
LNKGHlijNiTArLEAhech©e NEI

Principles of bioactive compound extraction; expel
desired bioactive compounds from economically
microalgae; analysis of quantity and types of bif
extracted from cultured microalgae

6 INOKENEGNT T I ATEKKIS 1 DrkLn&ijNIi Ok NENKI nlESBI
3073546961 €61 6 k] | O@&I|T T T NI éF Eo6I eoO[okkI‘ﬂcnj(]ﬁTECNél,(l-'
I Noil LLnT Tl L& i & OB BRG] HED % R LE

I né GKNj N Ok NL ijONIFONENIKENKI §l6 e KNN
Technology and E ] KNG J @INIKg & ih NENNKK RinN N & «gEER
management for S CE@GéeKDrIEJDITNEoTé(ﬁTGSy

Herbal Garden 6T é1 Né ENK®EEN K FKIOY K A B | Kaped |

LJdnl ol K

The role of technology in modern gardening, ben
gardens for health and the environment; Internet
soil, water, and climate monitoring, artificial intg
analytics for pest control and plahtatiealiisestainabl
management; herbal plant tissue culture; analysis
herbal plant varieties using biotechnological tog
techniques; biodiversity conservation in herbal ga
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307355696 i 1 NENK{ O@&/|enHéen NI NEGij gl I}EENE[,(I‘;EI&I'EI‘ildﬁﬂ
61 NrlLnéi 6ij §7 NEN®igdEN NP GIGNS § RE 6
Nutrition and Thai ENK] KAT LOT KI N IONKNo& GEE 69 |
Culinary Wellness 61 Nr Je Cﬁblk{NKE’ElEI,lQhQIE\II’KIH&IK

~

6] Ko N I NNIEGE KB n Jn & I INK O 10 Qi
Nutritional value of Thai food ingredients, analyzing
of Thai food; traditional wisdom of Thai cuisine and
health; adapting Thai recipes for higher nutrit
biotechnology to enhance nluteifibakngng taste an
functional foods, probiotics, and superfood; develo
from local ingredients

3073566 ENKKAE|] N[ 0 @&J[ENKKA EEN®E] IOF d G el 1K iadh NDY

LInl el KOI Ok NI N6 é&KNNI @L NEKN-K-TEgkE 67T Nes
gnl ij Ni | KNLNT 7TOENKIL&EE INEmTHEITK 1
Holistic Healing w é I EIDEMIKeenK T Nj kNE N K GFHENG
Herbs and Bio | KNL N K KT KN ré ELCDETI\O«CE@TEﬁeIG
innovations OKNénglégIﬁgﬁl|JN|0|CID)IrII

~ ~

ENKi AhT NT T nTEKKJIS1 Rr kL
Holistic healing; use of Thai herbs for treatme
extraction and analysis of active compounds in
biotechnology to enhance the efficacy of herbs;
properties and efficacy testing of herbs; desaedtgrin
Thai herbs; use of loT devices to monitor and
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outcomes; use of genetic data and biotechn
personalized treatment methods; future trends in |

30735769

ENKiI nhl Nj
Ok Neil NJEI
L Nr EOI hkd
Ecériendly Health
Beauty Product
Development

0 @&/

OLKI gENErJnl 6lGi] EOK NENI

- N

TKKIGNT BNKIEGBOhBRT KR fe
LEnhe@EKRhL@NLKN}NTTmﬂ
KAT KEELANT K N IO@NR BINOK K

Circular economy and sustainable design; selectin
materials; using biotechnology to develop prod
extracts; testing the efficacy and safety of produt
food production facilities, food addrakugrstanomr
product standards; assessing the environmental
product’s life cycle

30735869

BleBusmess and
Sustainable Touris

0 @&/

el NJI JNj Ok I\I(EIIKlnoEeEI\bNeEH(EEEP
QEn P@IIr]oIgEI\ﬁEDImM\IdEIINLIé [o] . Y] 23
6 K “ENKmanhENI
MITNININOK NL T
F@EH\IMCHINKEGDQIIKOO

3
A~

N
J
KNE,E
n
IN K

Z 7T M O [Tk
rn<z—~—‘0<

— S5 X —IsS
S MeZ O —~ -

(TOX T Oc¢ —!

~ re

ENK & nl | A#C
EONG(‘E(DQ I|Ir]EI<KEI\I\éeEI r]I EST 1 rj
Definition and scopbudiiriess; principles of sustain
ecotourism, cultural tourism, and-basedmdoity
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application of biotechnology in industries ar
conservation and utilization of liedelepsitgnt of sp
wellness retreats using herbs and natural \Wweé#fing
lifestylefficient resource planning and managems
communication with environmentally conscious co
and reduction of carbon footprint, use of carbor
greenhouse gas emissions; sustainable tourism b

6 Johl @k6 1 6 K] NENKEARENKLNr EOI hkol J

307361691 NT ] NLNL| 3@®6) [ KAEENKI DRT gONIN® N 1 DI NIy
Environmental Sci LNr EOO RNEREGE INE NXIESGT Thk]En
L N &®iKh a6 F NT (O BIENTKIEMEn
Basic principles of environmental science; envi
environmental science of soil, water, and air; cu
iIssues; environmental management policies; en

assessment and management
30736269] GNT AT NEI| 2062 |[I NT nIJNT KgNI &l ENKF I EOT 1 |
TAT F] nNET | N6 e KNNTI T Al ] nNERONI L |
Environmegtaipling LAar T LNOTNRIFET OOkNénk NI T K
andialysiaboraton Standard methods for the design of sampling;

measurement and analysis of environmental san
and wastewater, air, soil, sediment, noise, vibratiol
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30736369 Kk A EENG & | 3(®6) [ kn EENKE n hANK K J i BN |EloN Hlid
Principles of Pollut Ok NENK e | NE BEANK ENDN T &F& @«
Management 5mije 61 6kj n @&l E CﬁéeblEl&iKe

I NEENERMEINKT KI &0 G & nrie |1
ENK[KNojNIeINJoLnrJEher
Principles of environmental pollution manager
pollution; technologies for the prevention and co
noise, soil, and groundwater pollution; wastg
technologies; technologies for waste and |
managent; air pollution control technologies; envir
monitoring, and environmental quality restoration
health risk assessment

30736469 ENKI N6 e K| 1(D2) |[ENKI N6 e®NNEQaONNERD Q] elj
&nhoOj 6E I NEdk DI EEl EONIKIOrE Bl K BIGE
Conflict Analysis & LT NT EN K HONONT B'EEN KNG &k & 9
Management Conflict analysis; concepts and strategies re

management; options for conflict resolution; pring
and mediation; negotiapialy smenarios; language
required for conflict management

30736569 ENKOG | RT j { / @&:[ENK] KNJ nET Q161 @ 6l ohJjI AIONIT |
6énj i T Ar E] M henNE IENIKEIG')I?EgIEBTéI
Entrepreneurship heONI LNr EOIl hkel JO eol énE
Green Business OT Il éeNRENKI AhT NT nKEN@&L f




122

Application of technology for environmental manag
indicators of environmental sustainability; fi
environmentally sustainable entrepreneurship;
guidelines for green businesprgseratios; of green
development concepts

6IJhOkdl e6l 6kjngnl ij Nt ENK] KNJnET génkNIT T Knj ql
30737169061 €61 6kj | 2(D4) [ENKEGOST ¢ 6 0BNK KK IN & [ONEINK)
Environmental & Eo Lak]ne NlﬁléﬁKrﬁlJKgEDlE NKBKEJ I
Biotechnology gndijns TG’) § D R IC58 I eRoi BB &j ENK

J v FEEAT Jki1 NI
Use of biotechnology to the environment, enviror
treatment of waste from domestic industrial and
bioremediation, clean technology, biofuels, poll

prevention

30737269énk gnl | NI 2@3) [T NOoT LI X INNI- &I& i & iNd O IKTH FOR
Environmental el NJI Kk NET kK NJ T NERONIT | KN,
Microbiology enkNTT KA] ql fir oBrENKTend!nl
gRn@EiINKMG nl ] LkN] Ok NENKIJK 2

Microbial ecology, role of microorganisms in aqua
ecosystems, quality and quantity diversity of micr¢
processes involved in biogeochemical cycles,
pollutants, biodegradation and bioremediation
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30737369061 €61 6 k] | 2(23) [ K ANEENKT nO ENKRm 6 1h D)l RN B
ITninhl Rn by T LN NE&NKHIID NE K T i TE K i@ €Dok i\
Biotechnology for KNT T T ni Ah&RNIG IENWEIG)M@M@EEE
Wastewater Treatl gn ﬁijanTO@Klﬁll@ NT NT nOF N EENRKOES)

|

NENKSIk NI E CEg OENKIL hiE]l Dh
Principle of wastewater treatment, wastewater fror
and agricultural sources, physical, chemical, and
treatment; aerobic process, activated sludge proce
trickling filter, rotating biolingatat,canaerobic proces
management, selection of wastewater treatment S

307374696 | it 16ikN1| 2(23) [ K AEENKOKk NOT | eI‘(DhIErNIKLeI‘nﬁIhI%
oL nj JNGE§ ¢ EKNT IENKNKEBNKEK KAk NERK |
Waste Utilization J O k@ G M¢1d IE NPT UdpiGl o e e Fcayg
Biotechnology ENK]| KNojNT i KEKNT O TEN KNy

|

NKENEE&ENEE! EoLnJ

Principles and concepts of agricultural, industrial,
management, microbial fermentation,
biotransformation, and the productinie dfpraldigcts g
bioenergy, biofertilizers, enzymes, bioproduats
environmental impact assessment and circula
development of business models from waste




124

NKOk NOT el Ne ENKT KIO¢
D& & BNOENG §i iINij Nt T OE T
NNT Ok KON K I & E |7 R OER 1ol IE8
Principles and standardized physical, chemic;
techniqgues of water and waste water treatme

understanding and proper interpretation of the and

30737569 ENKI No e K| 2(®3) |I kn
enHij NI LNI | N
Environmental An: |

E O
I )

X«=S
ST M

6IJhOkol ed8l 6] Agnl ijNi I nT LNIEKKJOSEI TKIJnl ol n

30738169 nT L NI EK| 2 (D4) 6Teo'ToKJﬁgﬁ|'uN|LN,rEO|m

el vTéendiki T RnoLn] ENEFnT L NI ERVIRISFIGIEN

Agroindustry and EnkNITKA] aqo 1rNgo Ok NL NI

Pollution Control ENKOEITKOI NTAENKI noE| T
OEITKjAnr Ej] NI

Environmental biotechnology and agroindustry; sq
agroindustrial wastewater, sources and impacts
microbes, plants, and algae in pollution control;
economy in agriculture, sustainablacésramd) vk
mitigation; innovations in sustainable agroindustry|

3073826dENKT nY Ah| 2(23) | KAEENKT NnT AhJKI N[ T NEGRI
OKNENKOG I | KNTTénKNTTKﬁquanﬁTEN
ENKGOGEITK ANT hel 71 N§gO ENKO ) knAarj I é
Bioremediation an Ok N| nWj gnil i Ni éNEET()IfL niGj LL N
Agricultural Waste TnT AROEGIr INJ T Anr 6ERTrj I &

Valorization
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Principles of bioremediation, bioaugmentation, bio
systems for wastewater and soil treatment, phytq
water and soil pollution; conversion of agricultural
resources, biogas and biofertastewaten;-obnest
criteria for treated wastewater; laws related to w
waste management in Thailand

30738369 ENKLNL IOl 2@3) [ kK NEENKLNLIOKNT NI nl NE§ 1
Ok NENKhHRh™ N ENKhOhROk N&ET LNnET NT nl NI' NI
Biomineralization ENK] KN 0 ET QENKLNLJOKnNnT |
Nutrient Recovery T RnoLn] ENEFnT LNIEKKJI e

el NJognrtJ6] EKNII nNEENH
Ok NéolrEnlT h@& ENKhNnET NT
Principles of biomineralization, microbial mechani
stabilization, mechanisms of plant nutrient upta
nutrient recovery system design, application of b
nutrient recovery in agroindustrial wastesv
biomineralization for PM2.5 control; syne
biomineralization and sustainable agriculture; nut
and regulations in agroindustry

30738469 ENKEAEOGE| 2(®23) [ KNEENKEAEGERT T NEgnl i N
ENKGOGEI T K eNKq|-|oKN1KNTégDRr6|Kr
Ekxk NEO | PMAGR NOERT ENEeNKQi 1T OF
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Biosequestration & OLKI gENEENKQT T OTTTIJInl
Carbéteutral HNENKENKEAREBGERT éNKAQ]T T ¢
Agriculture Principles of biosequestration, carbon asagadasist

for capturing carbon and producing biofuels abddms
systems for capturing PM2.5 and storing carbor
climate change, circular carbon lemormyercadjus
mechanism; Integration-defriveabtearbon sequestr
climatemart agriculture

30738569 K NT 7 7 OKH| 2@2) |[KNT T ENK] knljélrEOLR] 6PN
InILNIEK GTTénKPEGLKIQENéanTGII
Ok NENKel 1 T N &l ENKeélTéndiki NI OV 7117
Integrated System ' EOT T KNT T 61 PM2.® n N M E IR
Circular Agroindus FnT LNIEKKJIGEITK
Sustainable Pollut Zero discharge systems; green infrastructure for |
Control economy models for agroindustry; integoatedl [pmil

frameworks; industrial internet of things; desi
wastewater remediation, PM2.5 contcel, reacoveg
agroindustry
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22BNKT OKANENKENKEKA] TIROBE ’"EmnENT
KIAL gﬂijrl\lllKNNllJ rini nlk 1T NV Nj KNJ I KgNijN
30749769 ENK O KA ] I K 6(a8) [ENKI t E[ GNT nT NENNREIT hhQi
I nENI O I A1 ceh®KHAT FEINKEKNIE |KKNEL T E N
Cooperative and W Practical training at an accredited governmer
Integrated Learning organization, or international institution to d
experience
30749869 ENKO Kn] T K 6(€8) [T n BQT497§N
I nENI O Prerequigite?49769 o
Cooperative and W ENKI’rE[GNlnbN(EBIDEETiﬁhI
Integrated Learning I i1 cehSKMrT FELINKKEKNIE 6Kl EEN L EI
Practical training at an accredited governmel
organization, or international institution to enhe
and career opportunities
El EKHAT Ar eelnl NJNKT k BN .IT SRINAKGOAKTG NCGE I 1O © RDig N Eot
SkNFESOKAH] T KN | NgOND RGEKENT KN} I NGNRAET nl e T 7
ExknnJKN] I NGNhONI ENK] EKNhAT 6L K| gENégr]ng g NI
30719169 ENKI1 nh1 Nj| 3(®3) |[ENK] KNG J Nlcremmélmmﬁqlmmuo:m
Community Product SKH] T KENKK misdH A Tj gen\Jl 6jTAGH

Development

Community needs assessment; community res
calearning and combaseaity knowledge eatiamgeEs
higipotential community roduct
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30729269061 e 61 6 k] A 3(®3) [T nKAAT N N7

Translational Prer qwsne{ JO7 4 7

Biotechnology ENKI nENT Knl JEAT gnJgl Ot
gnJgli T erET NriT OENKOE®] F
Working with the community, transferring biotec
to local communities, and solving community
biotechnology innovations

«Q

EknnJKN] I NGgNhONT ENKI + ETAEI Nj O8] KNEFT ENKg NI
307293690 T T n KEN& 3(®3) [ENKI N&Anj Ok NI N6éKNNTI ql «
Startup Business P ENKOENI OKNEK] nl 1T QENKI K

Market research and analysis, value proposition
financial planning and marketing strategies, and

] ] plan ]
30739469 ENKI t EO|] R 3(®3) |T n KI0r2883 N
Entrepreneurial Tra Prerequisite: 307293
ENKINenJOKNIKIeLI T kK N

ENK&Nj] OENKI AhT N6JOhKT n
Market research and validation, biotechnology pr
sales strategies, business model development and

knnJKN] T NgGNhONT ENKI AhT NT AET NERA]
307395696 ¢ ONG e KEE 3(®3) [OT I T NEENK&&n] 1 Oj T ENT I N
01 € 61@N i I NEOT e®@d NLkN raEGiil njkNa I J
L Nr EOI hk©
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Research Proposal Guidelines for writing research plans, research
Biotechnolagg presentation of research proposals in bhiud
Environment environment
307496696 e KEENIT | N 3 (®3) [T n 0738653 N

61 €6 1@kN 1 Prerequisite: 307395
L Nr EOQI hk© ENKINenJOKN|nhINII'r’1TEI§
Research Project in 01 & 61@N LnNgrise GiiNk ©1F 3
Biotechnolagg Research and development of innovations or ng
Environment solving problems in biotexthelogyonment

W JI hi NgNOKNBEBL K PBNTNT ©F] EIl nNO

I

E 66k N E&KKA] NENj hNGgN@EhOF DENEN NI NT ] N@ Kjnil G IDM & 16 K |

o N A s

KN I NogIndElad « el JINAGR

KT AL gnljr,:I!KNNllr: P 7o enlk i NTNj KNI NgNijNI

331169 [OT | e NhT NI 3@306) [ KAEENKOT k| GAROk NOT | é Nh
L kI AT &1 E KNI'i nNELNrEJngnl NT OKNTY
L Nr EOQI h k¢ Ok NLNr EOIl hk©®FJO ENKI NOJ ¢
] Pééninl T KKIJGgNT NOk NEN & BK KKING T H N
Ecological Concef KNhni 6k EO ENK|] KNJ nET QT K
Current Dynamics ] Pééninl
Environmental Sci
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Principles, theories, and concepts in ecology and &
relationships among organisms, ecosystems, al
ecological and environmental risk assessment;
environmental dynamics resulting from dusthsest
human activities, and their impacts on local and
application of ecological theories in addressi
environmental issues.

336169 [0 eéJ Al Nr E( 3(306) [ KRNEENKI NEseJnOk NI N| | NT
Environmental Chg I NEARNT OT Rn OOk NI NENL OEN
and Toxicology ENEOI knEENST NALORL Nr EO

LNKE Lij NI NOETwmeRI AEDEK
Ok Nj KEKNT T &FrEJkLENKIT nl LI
| KNGNEKOOK NKNYT T T N3 L

Principle of environmental and toxicological chem
chemical reactions of soil, water and air pollution;
transportation of pollutants from their sources to tl
organisms; properties anddlxiaryspfepposure; tran
distribution of pollutants within organisms; adve
pollutant on biochemical, physiology, individual
ecosystem




3137169 [ENKenhEN| 3(306) [ KNEENKE ENKeél TéenJOkNEe
L Nr EOI hk ¢ i KEKNTTENEJKLNKO 61 é61 6
EnvironmeRitilition OLA] EOENE&FESLA] OJOKI k
Management and ( Ol'KkNEEnNnSI NhOEgl JNj Ok NJ

Principle of environmental pollution control and m
impact assessment of environmental pollutio
environmental pollution control and prevention f
hazardous and solid waste; sampling an pdlkba
regulations and pollution standards

3237269 ([J k1 NI I NEI 3(306) |[OF KNEENGSI NhO LNOSIT nOKNj
Water Pollution an ENKeITer]JOKNl’r-EEnTjKlI‘
Control L NFNhOo1 RrFkhl RnoLnj OéK

I RnO ENKeéenl |l AOk NOTH NeKnexi I
I NET R

Sources, causes and impacts of water pollutic
processes of water pollution control and preven
monitoring; clean technology for reducing wastew
for water pollution management; calculatioo zuadid
for water pollution control

3138169 (61 é 61 6 k] I 3(234) |[ENKOERTIT Al ] nNEOENKI KI
Wastewater Treat 6KDI-EOK'TTOENKeI|enJO
Technology ininhT RnoLA] OENKTi ni nhO

OKNENn&ARENET NEIFT OOk NEN
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Wastewater sampling, measuring and analys
controlling, monitoring and maintenance of waste
wastewater treatment systems; wastewater trea
technologies; sludge treatment and disposal; ren
field trip required

30RB9 [ KAEENKh| 386 [ KAEENKéSNI | #1 NEI NLI EKI
| KAEENT 91 LIhngkIJI KLNKOENK] t+ T 031 n
Principle of Mass 4 LIJhnkoéJnalLJhnkt KAEENT O
Energy Balance EKNYT I T ENKT fr Lij NI NIgNyhEK
General introduction to chemicaB Shughémriaty
material balance calculation; recycling, bypassing
chemical and phase equilibrium data; energy bala
balance calculation fostatea@yocesses; genera
processes in industries
307482 |[ENKI I EOT 1 386 | KNEENKO3T DRI ET ©l GBIl ENKI |
Ok NEKNT [ 1 EKNT I TENKOENKGKkNDI EEKNT |
Introduction to The hierarchical approach to conceptual synthe
Engineering Desig engineering processes; structure of the process f
Process process optimization
307489 || NLI EKKJ{ 2804 |1 k| gi Ok NENK] GNYT Al Né KNJ
FT NéeT Ok N¢ [ NLTEKKJIO Tkl gBoT NELAKT
hONT | NgINE®RKIORNE NKNK N E IGT
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Bioengineering for
Future and Profes:
Ethics

The concepts theory and practice of engineering
between ethics and engineering and apply clas
decision making to engineering issues encounte
professional careers

307488 || NLI EKKJI| 3806 ENKII-EOTTOENKI'Nc")éKNNIG]
Bioseparation Eng L NKT KNLnT T NSOKNENKT nEK
5Iifrj EOf EOENKT ET NEF T O
I 20ENKTEj knE
Design, analysis and scale up of bioseparation pro
recovery of bioproducts; cell disruption; centrifug
extraction; adsorption; membrane separation;
crystallization
3070916901 €61 6 k] | OéﬁOoeKELKeNEJCEEPKE[Mdm&m@MIO&d\M
ENKj Kk NT O} ] NEDENKRN E RTAERKOT INTT RDE N K ©
Technology and T N EE NNKK Nk N 16 KNFEQ nnEl | KNIBeE frr 1
Innovation for Rub The structure and composition of rubber trees, ¢
Production and care and control of diseases and pests; latex harvs
Processing yield, latex processing; production of smoked rub
studies on rubber production and processing
30709269 ENKIT n ENK( O @&/|el NJ| k I Hopldl) @4 BEYNKe KB Gl
hoel j KNT T | ENKG E| INTKT I KAdT RTQ K KIEID K
Modern Agriculturg T TATEKKIJLnOEKKDERK P DPT KI
Smart Farming Sy Ti AT EKKJ
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Work safety; basic electricity, electrical systems i
systems for agriculture; internet of things and gree
smart greenhouses; innovations for modern agrict
driven agricultural entrepreneurship




6F ELNK@ITT JNjOokeéo
i KENITT NEI NGNENKe&F EIFNé&NKj qaj O
(DI N Lk NkOG§gnRI 6Ke&T q
jKNLTENKHQLPI
| LQ55pPEeeénT Al OOO&HNI NTJ NLNLT KQ|C
[

i KENTTNEI NgNENK

Kirdponpattara, S., Kittiwongwattana, M., haal@ph8ng Sriariyanul
M. (2023). Biogas effluent treéatmdelia bpunctatastarch
biomass produEmeironmental Technology &3Qab¥ation
010.1016/j.eti.2023.103049

( NKLNKIT NEI N§ NEcoplsittg/Mive.idd.sdoPus. oM}

Chanroj, S., Jaiprasert, A., & Issaro, N. (2021). A novel technique
protein expression in d&mvoekedh (polyriuz@ndournal of
Plant Biotechnol¢g8),, 14564.

( NKELNKT NEI N§ NEopysittg/Mive.igid.sdopus. 6o}

Khositanon, P., Panya, N., Roytrakul, S., Krobthong, S., C
Choksawangkarn, W. (2021). Effects of fermentation periods
and angioterginvierting enzyme inhibitory activities of peptide
fish sauceptmductsW/1L.35110.
doi: 10.1016/}.lwt.2020.110122

( NKLNKIT NEI N§ NEcopysittg/Mie.idd.sdoPus. oM}

T Nf @AEKI AT T QOI NT nlJ
| KNLYT ENKHQLEFT O ,
| LLQ547 P&ééni Al OOOeHNI NI 7 NLNLT KA

~

i KENTTNEI NgNENK

Punika Chaisemsaeng, Dechawut Bunyaluk, Phochit Nanthana
Nanuam, Witchuda Prasatkaew, Poangpetch Phimchan, Wila
Amnuay Wattanakornsiri, and Chutima Thanomsit. (2024)
Vegetable Crude Extracts to InHibiigBalmdetexjum Indicum
Journal of Current Science and THGhnS@By

( NKLNKIT NEI N§ NEcopksittg/Me.idd.sdoPus. oM}
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Chutima ThanofAmsiipay Wattanakornsiri, Jakkaphun Nanuam, \
Prasatkaew, Samnao Saowakoon, Phochit Nanthanaw:
Toxicological effect and acetylcholinesterase (AChE) expres:
apple sndfloifnacea canaljcuddtter exposure to chlorpyrifos.
BIOFLUX 8KE), 23896.

( NKLNKIT NEI N§ NEcopksittg/Mive.idd.sdoPus.eom )

Phochit Nanthanawat, Samnao Saowakoon, Witchuda Prasat}
Wattanakornsiri, Jakkaphun Nanuam, Chayapol Meeprom
Thanomsit. (2022). Adverse effect of cypermethrin on golden
(Pomacea canaljculatal their eggs, and application o©
Acetylcholinesterase (AChE) aSobhgklen@karin Journal of
Science and Techddld4y. 10a407.

( NKLNKIT NEI N§ NEcopKsEittg/Mive.idd.sdoPus.€om )

Phochit Nanthanawat, Pongpat Kiatprasert, Amnuay Wattanakor
Nanuam, Witchuda Prasatkaew, Sawipa Ruttanakorn ar
Thanomsit. (2022). Development of an antibody techn
acetylcholinesterase expression detection i@ tiegpigill of N
(Oreochromis njloassusaa glyphdsated herbicide biomarker.
Toxicology Rep0o&2(9), 1568 .

( NKLNKIT NEI N§ NEcopysittg/Mive.idd.sdoPus.eom )

Thanomsit, C., Nanthanawat, P., Nanuam, J., Wattanakornsiri, A.,
Insuwan, W. (2021). InductEIBpapdrtﬁimation of AChE from the
brain of hybrid catfish after exposed Namgggphosbkaiversity
Journal: Science and T,&%holdga 0.

( NKLNKT NEI N ghaENuhaECitaton Jasaa)itD i KN |

Mongkolvai, P., Insuwan, W., Nanuam, J., Bunjan, K., Phosai,
Wattanakornsiri, A., &,Phin{elbadi). Phytochemical and pro
extraction of golden shdvassieeis{Nlarasuan University Journal

) Science and 'I:eghhv@]ggﬂvS. 5 o )
( NKLNKI NEI N@haENKNEICiatioh I@oR@]iC) K KX |
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~

AT NELNI T NTJjNOeegjolTlK
] KNLT ENKHQL I
| ILQ53 PéénTnTOooeHNiNT]NLNETKqC
i KENTTNEI NgNENK

Iriani, D., Feliatra, Hasan, B., Karnila, R., Chaiyanate, N., & Rozi.
ProcesseSHdbrella vulgadsTheir Impact on Chlorophyll Quality
Antioxidant Prophiutied. [Imiah Perikanan dan Kegegan, 17
doi: 10.20473/jipk.vi.61083

( NKLNKIT NEI N§ NEcopysittg/Mive.idd.sdoPus.eom )

AT NELNI LNKkNT AROj kJINTJ q

I KNLYT ENKHEAQLFT O

] ILQ546 P&eéni Al OOO0OeHNI NTJ NLNLT KAQC

i KENTT NEI NgNENK |

LNk NT AOj kJhh ¢ NK O K 6 @& K KBNS 5 i &
T NT 5660 Q. ij NI NT fror INNL bUL mlF Kn
| KNj nET O EFERE IGLMM pfkSBldnceT add Teahrible
6 &1 4 |

( NKLNKIT NEI N ghaEIhungEiCitation lao@ 70D & K N
I Nk NI kiNOgj NI JONIT @ I10] & n N.j(256$).kBD KEN KRr
F JAEGAT ijNI j AETT gI.NTINNKE NKEN ¢
| NT T NLNET KQOk N T, d4@10)M4c ] 71 OJ T N

( NKLNKT NEI N ghaENuKnaCitatioh Iao@@iTOD K K X |
L Nk N GG 1 kKIONG § KON G P64 G R O k@ k 81 & §
el 6T Koéel &I T RngN&jJINNKOKN K I] NL§INEE
Lnl REAL82J N

( NKLNKIT NEI N grhaEnunhaEiCiation [&o@@(TOD K K X |



138

| LNI GAQOKAE]| Q7 nKnE
] KNLT ENKHQLFT O
| L@346P&enT Al O0O0eANI NTjJ NLNLT KQC
i KENTTNEI NgNENK

Limwanich, W., Rakbamrung, N., eep®mpan,V?.,, Kongsuk J., &
Punyodom, W. (2023§re£éolmmmten|ng polymerizatibn of
caprolactone initiated by Mg (Il), Sn (II), Zn (II), Al (lIl), and Sn
a comparative Redgtion Kinetics, Mechanisms BB@ JCatalysis
380895.

( NKLNKIT NEI N§ NEcopKsEittg/Mive.idd.sdoPus.€om )

Chaiya, N., Daranarong, D., Worajittiphon, P., Somsunan, R.,
Tuantranont, A., Rakibamropgam, P. D., Tighe, B. J., Mahomg
& Punyodom, W. (202@)te@0PLA/PEO blend as biodegrada
substrate coating witforCadldrimetric humidity deédection.
Packaging and Shelfilie, 32
doi.org/10.1016/j.fpsl.2022.100829

( NKLNKIT NEI N§ NEcoplsittg/Miveg.idd.sdoPus. oM}
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Nanthanawat, P., Insuwan, W., Prasatkaew, W., Nanuam, J.,
Thanomsit, C. (2024). Adverse effectrastdglgphusate on
hatching rate, morphological alterations, and acetylcholineste
expression in golden apple/snaliegisxicologZ0274.
https://doi.org/10.1016/j.aquatox.2024.107162
( NKLNKIT NEI N§ NScopustbl/\gwiisco@b.cbr® k K N
Thanomsit, C., Khanchanasal, P., Prasatkaew, W., Nanuam,
Wattanakornsiri, A., and Nanthanawat, P. (2024).-Ddverse e
Dimethylammoniurhd&@dseide Acetylcholinesterase expression i
Nile tilapia (Oreochromis Hioticwmanental Toxicology and
Pharmacology20®6)3 https://doi.org/10.1016/j.etap.2024.104 3¢
( NKLNKIT NEI N§ NEcopustbl/\gwiisco@b.cbr® k K Nt
ThanomS|t C., Khumsopha C., Saetiew, J., Meemon, P., Nantt
Saowakoon, S. (2024). Assessment of the-Deffects (
dichlorophenoxyacetiasaditierbicide exposure in eggs and em
of golden apple snails usiqupli@d TOptickl 353371324,
https://doi.org/10.1364/A0.503470
( NKLNKIT NEI N§ NEcopustbl/\gwiviséo@b.cbr® k K N
Saetiew, J., Saenjae, J., Thanomsit, C., Nanthanawat, P., Watt:
Meemon, P. (2024). Developmeimeaodly aogtedel coherence
tomography system for asdessithyl@y@maepased herbicide
exposure in African dafigtal Engineeri(g), 14.3.
https://doi.org/10.1117/1.0E.63.2.024102
( NKLNKI NEI N§ NBwWwEEbpfkhbvaedije.do®k K Nt
Thanomsit, C., Khanchanasal, P., Prasatkaew, W., Nanuam, J.
Nanthanawat, P.(2024). Adverse -Bffdoteetbf/l@@monium
baselderbicide on acetylcholinesterase expression in Nile
(Oreochromis nilatsirgpnmental Toxicology and Pharmacology
1-8. https://doi.org/10.1016/j.etap.2024.104383

( NKLNKIT NEI N§ NEcopustbl/\gwiviséo@b.cbr® k K N

Chaisemsaeng, P., Bunyaluk, D., Nanthanawat, P., Nanuam, J.
Phimchan, P., Insuwan, W., WAttag&aKbarsomsit, C. (2023).
Efficacy of vegetable crude extracts to inhibit bacteria, EXxig
indicundournal of Current Science and IT&E)hric&Rs,
https://doi.org/10.59796/jcst.V13N3.2023.865

( NKLNKIT NEI N§ NEcopustbl/\gwivisco@b.cbr® k K Nt


http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/
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http://www.scopus.com/
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Thanomsit, C., Wattanakornsiri, A., Nanuam, J., Prasatkaew, W.
Nanthanawat, P. (2022). Toxicological effect and acetylcr
(AChE) expression in golden Rpplacsaadaqal)cudfitx
exposure to chlorgyhiitis Biofl(%),12558296.

( NKLNKIT NEI N§ NEcopustbl/\gwiviséo@b.cbrd k K N

Nanthanawat, P., Saowakoon, S., Prasartkaew, W., Wattanakorns
Meeprom, C. & Thanomsit, C. (2022). Adverse effects of cyj
golden apple snails (Pomacea canaliculata) and their eggs, a
of acetylcholinesterajeagAtidraar®engklanakarin Journal of
Science and Techn¢)g$04047.

( NKLNKIT NEI N§ NEcopustbl/\gwiisco@b.cbr® k K Nt

Nanthanawat P., Kiatprasert, P., Wattanakornsiri, A., Nanuam, J
Ruttanakorn, S. & Thanomsit, C. (2022). Development of
technique for acetylcholinesterase expression detection in th
tilapicOgeochromis njlaiswes glyphtisesied herbicidebiomarker.
Toxicology RepdriziB8856.

( NKLNKT NEI N§ NScopdstbl/\gwiviséoms.chrd k K N

ThanomS|t C., Kiatprasert, P., Prasatkaew, W. Khongchareonpom
P. (2021). Acetylcholinesterase (AChE) monoclonal antibody
validation for use as a biomarkerwsglgiphedaitede exposure
in commercial fresisli@tembparative Biochemistry and Physiolc
Part C. Toxicology and Pharmacolog¥#9. 241
https://doi.org/10.1016/j.cbpc.2020.108956

( NKLNKIT NEI N§ NEcopysittg/Mivve.sedpuk.Gon)) N t


http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/
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(M NELNI jKAROLKA] KRgNLAERNS

| KNLY ENKHEQLFT

| IL@35BPEe&nT AT O0OO0&éHNI NTJ NLNLT KAQC

i KENITTNEI NgNENK

Somphong, A., Polyiam, W., Buaruang, I, Suipyaelchdkak, P.,
Harunari, E., Igarashi, Y., Tanasupawat, S., & Phongsopital
Amycolatopsis heterodermiae sp. nov. and Actinacidiphila pol
nov., two new actinobacteria isolated from folioselichens. Ir
Journal of Systematic and Evolutionary (M23robiology. 74
1-9. https://doi.org/10.1099/ijsem.0.006598

( NKLNKIT NEI N§ NScopysittg/Mivve.sedpulk.Gon)) N 1

Kanchanasin, P., Salahong, T., Sripreechasak., HaGurargchadkul
Igarashi, Y., Tawinwung, S., Vimolmangkang, S., Tanasupaw:
C., & Phongsopitanun, W.(2024). Discovery of two new ac
Micromonospora palygmicaa. and Streptomyces poriticola <
nov., isolated from marine inGotemifite Repaofis, -14.
https://doi.org/10.1038)241HRED

( NKLNKIT NEI N§ NScopysittg/Mivve.sedpulk.Gon)) N

Tunvongvinis, T., Jaitrong, W., Suriyachadkun, C., Sripreechasak
S., & Phongsopitanun, W. (2024). Streptomyces odontomac
novel actinobacterium with antimicrobial potential isolated !
(Odontomachus simillim88&mitimal of Antibiofick), 727
73ahttps://doi.org/10.1038240DVEH

( NKLNKT NEIT N§ NSoplsEittg/Nivve.sedpub. ol N 1

Mahapol, S., Sripreechasak, P., & Punbusayakul, N. (2024). Antinr
encapsulated spent coffee graeondrgotased chitosan films.
Asiacific Journal of Science and Te@8olddy, 29
https://doi.org/10.14456/apst.2024.47

( NKLNKIT NEI N§ NEcoplsittg/Miwve.sedpulk.Gom)) N

Somphong, A., Polyiam, W., S@iyd&shpddechasak, P., Harunari,
Igarashi, Y., Tanasupawat, S., & Phongsopitanun, W. (2024
pyxinae sp. nov. and Streptomyces pyxinicus sp. nov. isolatet
Pyxine cocoes (Sw.) Nyl. International
Journal of Systematic and Evolutionary (Blicgobiology, 74
https://doi.org/10.1099/ijsem.0.006364

( NKLNKIT NEI N§ NEcopysaittg/Nivv.sedpus. Gom) N 1


https://doi.org/10.1038/s41598-024-73040-4
https://doi.org/10.1038/s41429-024-00766-8
https://doi.org/10.14456/apst.2024.47
https://doi.org/10.1099/ijsem.0.006364
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Somphong, A., Weeraphan, T., Poengsungnoen, V., Suriye
Sripreechasak, P., Chaotham, C., Tanasupawat, S., & Phon
(2024) Actinoplanes pyxinae sp. nhov.,-dariveiv ricben
actinobacterium exhibiting antimicrobial r arattiatyticance
International Journal of Systematic and Evolutionéty, Microbic
1-9.https://doi.org/10.1099/ijsem.0.006215

( NKLNKIT NEI N§ NEcoplsittg/Mivve.sedpulk.Gon)) N

Kanchanasin, P., Sripreechasak, P., Suriyachadkun, C., Rue
Tanasupawat, S., & Phongsopitanun, W. (2023) Str
cylindrosporus sp. nov. and Streptomyces spinosisporus sp. I
endophytic actinobacteria isolated fr@artbea qislofa Lindl.
International Journal of Systematic and Evolutionésy, Microbic
1-8.https://doi.org/10.1099/ijsem.0.005926

( NKELNKT NEI N§ NEcopysittg/Mive.sodpul o)y N i

Weeraphan, T., Supong, K., Sripreechasak, P., Jutakanoke, R., K
Tanasupawat, S., Pittayakhajonwut, P., & Phongsopitanur
Streptomyces rugosispiralis sp. nov., a novel actinobacterium
peat swamp forest soil doaéspransamycin derivatives anc
nocardamiAesibioticg9),218.
https://doi.org/10.3390/antibiotics12091467

( NKLNKIT NEI N§ NEcopksittg/Mive.sedpuk.Gon)) N t

Kanchanasin, P., Sripreechasak, P., Suriyachadkun, C., Supong, K
P., Somphong, A., Tanasupawat, S., & Phongsopitanun,
Streptomyces macrolidinus sp. nov., a novel soil actinobact
potential anticancer and armtotatgntdrnational Journal of
Systematic and Evolutionary Mi¢thb#logy, 73

) https://doi.org/10.1099/ijsem.0.005682

( NKLNKT NEI| N§ NEcopys@ittd/MWwve.sBdpus Com)y N T

Somphong A., Poengsungnoen V., Buaruang K., Suriyachadkun C
Tanasupawat S., & Phongsopitanun W. (2022) Diversity of t
lichederived actinobacteria and the taxonomy of Streptc
parmotrematis sp. nov. Antonie haekbésunatonal Journal
of General and Molecular Mlcr()‘b)o@ﬁy,zn)lS

( NKLNKIT NEI N§ NEcopysEittg/Mivve.sedpuk.Gon)) N t


https://doi.org/10.1099/ijsem.0.006215
https://doi.org/10.1099/ijsem.0.005926
https://doi.org/10.3390/antibiotics12091467
https://doi.org/10.1099/ijsem.0.005682
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Azad M.A K., Chunhacha P., Suriyachadkun C., Sripreechasak P.,
Phongsopitanun W. (2022) Saccharothrix obliqua sp. nov., iso
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316201l 6eJnl nrl of3(®6)(3162014gnl 6eJnl nrl d2@4)|] KA1 Ld
General Biochemistry General Biochemistry | Kni g
| EO K




157

Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
'k N EL QUL 264K N T | K 'k NELQU 288 KhT | K ’
KT n gRr I Ng|IrTn| KIn gnRr 1 Ng/ITn
316221 ) GNT nT NENK§ 1 (681)316221]) GNT AT NENK§N1(@B1)| | KnT K
General Biochemistry Lab General Biochemistry Lal
322100 ENKI N0 e KNNT (3(25)| KNj I N
I KONEi NI & 8 ]
Exploratory Data Analysis
Visualization
3031546 eéJnl NOeKNNI2@4)| KNj I N
Fundamentals of Analytic;
Chemistry
303155 GNT7T nT NENKO& €1 (81)| KNj I N
Fundamentals of Analytic
Chemistry Laboratory
rJ1 hl NGNOFET AEEenT
3072011 NRT gNT I NLI B3 @®6)[3072111 DRT gNT I NLIT B2@4)| ] KAT K
Fundamental of Bioproces Fundamental of Bioproce; I N K NJKHK
Engineering Engineering gnri 6
307211061 €1 Né1 DRT § N2 (B2)|3072126 Gk k Ok Ng il 1|2 (D4)
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'knELOT KI NTJ NU rknELOT KI NT 7 NJ
I N éNINgNéTééTé LNENI NGNST €61 6xj| | JNj
I’KnELO L 264K NnT | K 'k NELQU 288 KhT | K ’
KIn gDrIINgITr] KIn gnRr 1 Ng/ITn
Basic Technigue in Molec Introduction to Cell and M IKni &
Biology Biology 6] kAN
307215061 el NéeKNhAT 1 (@1)| L NKNK
Molecular Technique | KAT g
| EOK R
KIi Ji
307200 EKNY | T ENKEN {3 (®4)[307240EKNT I T ENKENnH3@@4)| | KAT K
51 6671 6k] ARgHI ol eé6l 6kjngni
Upstream and Downstreal Upstream and Downstrea
in Biotechnology in Biotechnology
307210 ENK O 1 NNO Kk AN Rj|[2(B2)|307213061 é1 Ne ENKG1 N1(@B1)| ] KnT K
Cell and Tissue Culture Plant Culture Technique O] KN
Ok NL NG
| Kni g
| Eo K
307390 ENKOKNRn] I KOBGJ1(81)|30138ENKST Kinj Jél N2(®3)| | KnT K
8nRIT Ol Preparation for Careers 6] KAr
Primary Cooperative and ) Ok NL Nd
Integrated Learning
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
' K AEL QL 264K AT | K Kk AEL QL2868 Kni | K ’
KIn gRr I Ng|IrTn| KIn gnRr 1 Ng/ITn
| Kni g
| Eo K
30716061 eé61 6 k] ngnl|2(@2)|307102ENKhn ST NT ENIT1(@1)] ] KnT K
IntrEST Arjg i BCG in Action 6] KT
Biotechnology for Commu Ok NL NG
Tourism ] KAT @
3073630 L K| gEN&gnl ijl(@1) | EO K
Bioeconomy i TKIES
307180 KNLT ENK#HQOk|2 (@2)[30710151T e 61 6kj ngnill(@l)| 6] knr
6T é61 6kj ngnl Biotechnology in Practice ] Kni K
Experiences and Instrume I N K NJKHK
Biotechnology gnri 6
3072611 | AT EKKJEAT T|2@®@4)[3072041 | AT EKKJEAT 1|2@4)| ] KAT K
Innovation and Biotechnol Innovation and Biotechno L NK NK
Entrepreneurship Enterprise i T TEK
307262ENKOG | RIT j O6] K2 (D4)
Entrepreneurship
307300ENKLNE|l N6 KEEF2 (23) (307313 ENKL NE| N6 KEH2®3)| ] KnT K
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KT

gnr 1 Ng

KT A

—>

Industrial Plant Study

Plant Study

307111

] PIGNINEOI hk ©F
Environmelsisliés
Management

KNT I

307210

6eKNr I EJINI OK
0T éeé6l 6kjngnli
Tools and Research Meth
Biotechnology and Enviro

KNT |

30726

LnJJT NhONIT g7
| PGGN| KNhNJ| ¢
Seminar in Bioinformatics
Artificial Intelligence for
Biotechnology

KNT I

307311

EgENNJEOI hk ©
Environmebhtals

2(204)

KNT |

307312

ENKT KNI NKé

2 (D4

I NEFnT LN

KNT I
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
'k N EL QUL 264K N T | K 'k NELQU 288 KhT | K ’
KIn gRr I Ng|IrTn| KIn gnRr 1 Ng/ITn
Industrial Quality Manage
Assurance
rJ1T hl NGNENKOKA] T KOBGGGNET OKANENKENAMT ENKT |
3074906 e KEENIT | N& nj|6(8) 3073950 ©ON6EéKEENOI[3(®3)] 6] Kfr
Research Project in Biote Ok NL Nr EOI h k€ KAT K
Research Proposal in Bio I NKNK
and Environment i T 1 EK
307496 6 e KEENIT | N&r J} 3(@3)
L Nr EOI hk ©I J
Research Project in Biote
and Environment
307491ENKOKNA] T KO@OG 6 (A8) 307497ENKOKN] I KO®J6 (ANV) | Kn 1Ok
Cooperative and Work Int Cooperative and Work Int I NKNK
Learning | Learning |
307492ENKOKNAN] I KO@0§ 6 (89) 307498 ENKOKNR] I KO®J6 (A89) | Kn 10K
Cooperative and Work Int Cooperative and Work Int L NKNK
Learning Il Learning Il
307493 ENKI +t ES )] RT j 06 (A8) 3072930 I T n KEN&LT 3 (@®3)
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7

Kk AELOT KI NTJ NU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
K AEL QUL 2664KNn T | K K AELQUL 258 KnT | K ’
KIn gRr I Ng|IrTn| KIn gnRr 1 Ng/ITn
Entreprenerial Training Startup Business Plan ] KAT K
307394ENKI t E6)] RT1j (3(@®3)] Ol KAy
Entrepreneurial Training O K NL N
j 'l EK
307494061 €61 6 k] ngnl|{6@8)307191ENKI AhT Nj Kk NT|3(@®3)] | KAT K
Translational Biotechnolog Community Product Deve O] KN
307292671 e 61 6kj ngni3@3)]OkNLN
Translational Biotechnolo i T1E K
rJlI hl NGNOGI EOKDNI E
30731601 €61 6 k] n1 nl|3(H4) ] E6 kN
Genetic Engineering Tech
307312ENK | k NT OF I T N3 (84) ] E6kN
Antibody Production
307372101 é61 6k] ngnll2 @) i E6kN
Marine Biotechnology
3073701 N8I LT NT ] NO € 3(36) ] E6 kN
Marine Chemical Ecology
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNOT e61 d LNENINGNOT 6T 6kl [ JNj
' K AEL QL 264K AT | K Kk AEL QL2868 Kni | K ’
KT nA gnRr -1 Ng[TTn| KT gnRr 1 Ng[IT n
307350001 é 61 6k] ngni|l3 (6 ] E6k N
Microbial Biotechnology
30737301 €61 6 k] 0 §nl|3B4) ] E&6kN
Algal Biotechnology
30730401 é61 6k] ngnil2 (@) ] E6 KN
Animal Biotechnology
30732501 e 61 6k] ngnil2(@>@4) ] E6kN
Industrial Biotechnology
30732601 €61 6 k] fngnll2(@@>) ] E6kN
Biotechnology in Food Ind
30733201 é61 6k] ngnll2 @) i E6kN
Environmental Biotechnols
307333061 e 61 6k] ngnl|2 B2 ] ESKN
Biotechnology for Wastew
Treatment
30733601 e 61 6k] ngnilld(B6) ] ESKN
i KNT1 KAEENI §
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KT

~

gnr 1 Ng

KT

—>

Anaerobic Biotechnology
Bioenergy Production

307301

L KAKI NTJ N&IF E
Microbial Physiology

2 (23)

—>
[Td
O«
~
¢

307302

AT T nLNLT KQlé
Microbial Genetics

2 (D4)

—>
T4
O«
A
2

307303

I DRT gNIT Ok NO 1
L NI KnNj &1 Nh O
Foundation and Techniqus
Microalgae Isolation and (

3 (B5)

307351

I DRT gNT Ok NG 1
L NI KnNj &1 Nh ¢
Foundation and Techniqu
Microalgae Isolation and |

3 (B4)

| KnTlKY
gnri 6

307305

EglrJNj] Ok Né& ol
F NI NKLAT I q

Food and Animal Feed La
Regulations

2 (D4)

—>
[TI¢
O«
A

307212

2

I DRT g NI
I

Ok NO |

32 (B2)

—>
[Td
O«
24
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KT f

KT

—>

Structural and Chemical B
Protein and Enzyme

307213

61 el Nél NEL J |
KNIJI 67T DRI ET €
Basic Spectroscopy and L
Chromatography Techniq

—>

[Td
(@]
A

¢

307214

61 el NeENKI NO&
| KNJNH

Quantitative Protein and H
Analysis Techniques

—)>

[T«

O«
A

A

307215

o1 él NeENKI N
Protein Analysis and Char
Techniques

1 (31)

—>

[TId
(@]
A

2

307216

6l el NéLn'l Knf
6] KTl Ok NoF I
Protein and Enzyme Sepa
Purification Techniques

2 (B2)

—)>

[T¢

O«
A

s

307217

5T €61 6Kk] noll

2 (23)

—>

[TId
(@]
P

2
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
'Kk AEL QU 2664K 1T | K 'K AEL QL2688 KnT | K ’
KIn gRr I Ng|IrTn| KIn gnRr 1 Ng/ITn
Enzyme Technology
307310 EKNT | T ENKL EA4 (B4)[307353EKNT | T ENKL EA4(®B6)|] KnT|KH
] KNINHEF EL NK Ok N] KNI NHE I H gnari 6
Biological Substance Extr Biological Substance Extr
Processing and Quantity / Processing and Quantity |
30731161 €1 Nél NEOI 1|3 (84) ] E6 kN
Antibody Technique
307313ENKI AhT NoT él|2 (&2 ] E6k N
T Ki &l NT Ne Gnhj
Development of Antibody
Techniques for Diagnostic
307314ENK | KNj n ET Qg2 (D4) ] E6 kN
Application of Antibody Te
3073151 DRT gNIT T NE § fi 3 (D6) ] E6 kN
Basic Cellular and Molecu
30731861 él Ne ENKT Ki|3 (54) ] E6k N
6JO0KENK
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KT n gNr I Ng[lTT1n| KIn 9

Molecular Detection and [
Technique

—>
[Td
(@]

307319¢é 1 NJ] kI hijnj 1|1 (@1)
Biosafety

—>
T4
(@]
A

 KAEENKI NEI N2 (D4)
30732001 é61 6 k] Angni
Principle of Food Science
Biotechnology

—>
[T¢
(@]

30732161 €61 6 k] " ENK?2(23)
Fermented Food Developr
Technology

—>
[TI¢
(@]

307322101 €61 6 k] i ENK?2(23)
Beverage Development T

—>
[T¢
O«

307323 ENKI AhT Nj kK NT|[2 (D4)
enHijNI j Kk NTijnA
L'néNij NT Nk

Food Development Food
Evaluation and Sanitation

—>

¢

2

24

A

e
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNOT e61 d LNENINGNOT 6T 6kl [ JNj
'Kk AEL QU 2664K 1T | K 'K AEL QL2688 KnT | K ’
KIn gnRr 1 Ng|ITn| KT gnRr 1 Ng/ITn
307324ENKL KONEL KK &2 (23) ] E6 kN
Ok N6 eKNDr I EnDN
Fermented Food and Bevs
Product Development and
30732761 €61 6 k] n ENK?2(23) ] E6 kN
Bioethanol Technology
30732801 €61 6 k] ni1 | k2 (23 ] E6kN
Biopolymer Technology
307329 ENKI AhT NEKNT|2 (23) ] ESGKN
FnpT LNIEKKJI gn
Development of Process i
Bioindustry
307330L Nr EOI hk el J d2 @4 ] E6k N
Environment and ecology
3073314ENKI N6 & KNNT g2 (82 ] ESKN
L Nr EOI hk©lJ
Environmental Analysis
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KT f

KT

—>

307334

L NI Nh
Environmental Manageme
Clean Technology

—>

M

O«
A

2

307335

| KANEENIT 8 NEOGI
Energy in Biotechnology

3 (26)

—>

[T
Oc¢
A

2

307337

6l é61 6kj Al nr
ENKi KAEENT LN
Appropriate Technology fc
Energy Management

3 (6)

—)>

[Me
O¢
A

Z

307338

6T €61 6 k] NnENK
Technology of Composting
Production

1 (21)

—>

Ml
O¢
A

2

307340

oeKnrFEJnNII N
Lnl KAT 6E| T KE
Basic Agricultural Analytic
Instrument for Farmers

1 (D2)

—)>

M
O¢
A

Z

307341

L KnKI NTJ Ning

2 (D4)

—>

[Tl
Oc¢
A

2
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NGNST é61 ¢ LNENI NGNST €61 6xj| | JNj
' Kk AEL QL 664K N T | K K AELQL 28 KAt | K ’
KI A gnRr 1 Ng[{lrTn| KIA gnRr 1 Ng[IT n
Plant Physiology for Agriq
307342 cclJ1IJt NO6T DRI ET|2 (23) ] E6kN
Basic Electricity for Agricu
30734361 el NEENKO 1 N1 (1) ] E6 kN
Plant Tissue Culture Tech
307344 KNV T cet 6 h K6 ] 1|1 (1) ] E6 kN
Hydroponic Systems
3073451 n| EKHAQll NO k R1 (@1) ] E6kN
Lnl KAT ENKO E|
Electronic Devices and Inf
for Modern Agriculture
30734601 é 61 6 k] noedl@l) ] E6kN
Biochemical Technology f
Agriculture
307347 OIJ NLNKLT 61 L1 (D2) ] E6kN
Agriculturalif@eomatics
3073481 | n1T EKKJ Ok NJ|1 (@1) ] ESKN
L Jnj @& Jn
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENI NGNGST 61 6k] JNj
K AEL QUL 2664KNn T | K K AELQUL 258 KnT | K ’
KI A gnRr -1 Ng[TTn| KT gnRr 1 Ng[IT n
Modern AgricGtaradlard an
Innovation
3073496 KEENT j Kk NT 1 71 (D2 ] E6 KN
Plant Factory
307351 k NT ij n HAH Q& N H 3 (B4) ] E6kN
o1 é61 6kjngnl
Microbial Biotechnology P
307352ENKérnh én Ol EJ2(D4) ] E6kN
eT N6T OT éT noK
Actinobaterial Classificatig
Application
30735301 el NéENKeénn hl1 (1) ] E&6kN
OT eT noKnj
Bacterial Isolation and Clz
307354 Kk NT ij n HH QT KK 3 (D6) ] E6 kN
gnal i Ni
Natural Products and Bioz
Substances
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KT f

(@)

—>

307355

Production of Bioactive St
Using Biotechnology Proc

—>

[T¢
O«

e

307356

ENKIThLEFT KT TN
kT 1 NS

Biological Activity Evaluati
Bioactive Agents

—>

[TId
(@]
A

2

307357

ENKI AhT Nj k NT
ENJ

Health and Beauty Produc
Development

2 (B2)

—>

[T¢

24

307361

ENKT KNI NKT nK
Innovative Business Mang

2 (D4)

A

307362

Ex]jnl i QENKT K
Marketing Strategy for Mo
Business

3 (6)

307352

Ex]jnl i QENKT K
Marketing Strategy for Mc
Business

3 (6)

307371

5eInl NET NGk Q

3 (D6)

Z
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
L N éNI’NQNéTééTé LNENI NGNGST 61 6k] JNj
I’KnELOL,L%EMK 1] K K AELQUL 258 KnT | K ’
KIn gnRr 1 Ng|ITn| KT gnRr 1 Ng/ITn
Marine Chemistry and Util
3073741 nl e ©F 6k NI E |3 (36) ] ESkN
Selected Topics in Maring
Biotechnology
307280 ) Nk QJT RnJAT |2 (23) ] E6 kN
Oil Palm
307281 ENKel T eénJ 6 Kéll(@l) ] E6kN
Disease and Pest Control
307282ENKéiTen31K11(@1) ] E6kN
6T €61 6 k] NnENK
Oil Palm Yield Control ang
Harvesting Technology
3072836 e KEL KONE Ok N2 (23) ] E6kN
] Nk QJT RnJnAl G
Sturcture and Chemical C
of Oil Palm Fruit and Palm
307284 ENKL ENnHh Ok NT n[1 (1) ] ESKN
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENI NGNGST 61 6k] JNj
K AEL QUL 2664KNn T | K K AELQUL 258 KnT | K ’
KI A gnRr -1 Ng[TTn| KT gnRr 1 Ng[IT n
Extraction and Purification
Oll
307285 ENK O] KKOJ] I Rn1 (1) ] E6 KN
Palm Oil Modification
30728 ENKLENnhT Rn Jn1(@1) ] E6 kN
| KN67 g1 QOENE
Palm Kernel Oil Extractior
Kernel Cake Utilization
307287 ENK& AhENKE I 1 (@1) ] ESKN
I RnJnAl | Nk QJd
Palm Qil Industrial Waste
Management
3072881 Ng1 KAEENIT O0Q2 (B2) ] E6kN
Energy Crop
307289 KNT T AT 61 IJnT|2 (@3 ] ESKN
Agricultural Automation
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
'Kk AEL QU 2664K 1T | K 'K AEL QL2688 KnT | K ’
KI A gnRr 1 Ng[{lrTn| KIA gnRr 1 Ng[IT n
3073801 K NEENT gnl Ji{1(@1)[3073341 ck AEENT gnl Ji[2(®3)|] KAT K
Biomass Energy Biomass Energy L N K NJKH
gnrl 6
307381 ENK| Kk NT EONG@g 1 (@1)|307332ENKj K NT EONGGg2(®3)| ] KA1 K
Biogas Production Biogas Production L N K NJKHK
gnri 6
3073826 e KNr F EJ NI I A1 @1) ] E6k N
Energy Meter and Control
307383 K NT 7 ) K NT celJ1IJt][1(@1)[307333 KNT 7 ] K NT celJJtH2(@4)| ] KAT K
Bio Electricity Generation Bio Electricity Generation L NK N[KH*
gnr 1l 6
307384ENK|] GNT AT NEN1(@1) 307334 k e ERNK kI hij {2@4)| ] KA1 K
I KAEENT Principle€nérgy Safety I N K NJKHK
Energy Operation and Saf gnri 6
3073850 | T n KEN&é L nl|1(@1)|3073350] T nKENéLnl2@4)|] KAT K
gnl i N gl i NI L N K NKH
Business Model for Bioent Business Model for Bioen gnarl 6
Entrepreneur Entrepreneur
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
'Kk AEL QU 2664K 1T | K 'K AEL QL2688 KnT | K ’
KT nA gnRr 1 Ng[{lrTn| KIA gnRr 1 Ng[IT n
30738601 el Né OEOL 6 &1 (21) ] E6kN
Gas Chromatography Tec
30738701 el Né 6 é KJNG1(@1) ] E&6kN
L OE
High Pressure Liquid
Chromatography Techniqt
30738861 el NeENKI n d1D2) ] E6 kN
Freezirying Technique
307389 ENKI Noé KNNT d1 (@1) ] E6 kN
EOFT GFKAQ1 gnl
Analysis of Elements by A
Absorption Spectrometry ]
3073241 ATT nhANY gnl J2@4)| 6] huh K
Lij N
Biomass Feedstocks and
Processes
3073221 Al 6 KNE] GNEN3(®4)| 6] huh K
Biocatalyst
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KT A

'k AELOT KI N
LNeéNI NGNOGT é6
' Kk AEL QI 268 Kn
gnNr i Ng

307323

6eKnNrFEJNFIN
Analytical Tools in Bioref

5] huh K

307324

i
q
K

el NJjnr E] NI
eFrEEKNT I T EN
Sustainability and Enviror]
Impact of Biorefinery Proc

)
E

O«

b K

307325

i K NT ijnHHQGOeT 6
Biorefinery Products

O«

uh K

307341

I AT T nl NLI EKK
Genetic Engineering and
Biology

O«

b K

307342

—

EKNY I T ENKJ§HR
T KNLnT 17 NS$

Bioprocessing and Proteil
Purification

O«

ruh K

307343

ol eéd 1 0K]J ﬁgﬁl'
Plant and Animal Biotechi

O«

b K
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rknELOT KI NT 7 NJ
LNENI NGNST €61 6xj| | JNj
K AELQL2B KnT | K
KIA gnRr 1 Ng|ITn
307344 nl LNKLT 81T Ld1(@1)] 8] huh K
61 INKQJJINr EC
Bioinformatics and Ethica

Biopharming

307345 ENK|] KNj nET Qq1(@1)| 6] huh K
Applications of Biopharmi

30735401 ¢ 61 6 k] NOkKk NO @& 6] huh K
LiTLinl e KET
Technology anth&@geme
for Smart Herbal Garden

3073556 i 1 NENKOKk NHO @& 6] huh K
Nutrition and Thai Culinar
Wellness

30735 ENKKAE| NOT 7T O @& )] 0] huh K
TTATEKKIgAI i
Holistic Healing with Herk
innovations
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rknELOT KI NT 7 NJ
LNENI NGNOST é61 6k JNJ
'k NELQU 288 KhT | K ’
KI n gnRr 1 Ng/ITn
307357ENK1 AhT Nj Kk NT/o @&/ 6] huh K
I faro) RT INT KH
Ecériendly Health and Be
Product Development
3073581 n KEN& gnl ij NijOo @& 6] huh K
BidBusiness and Sustaina
Tourism
3073611 NT ] NLNLT KQ3@6)| 6] huh K
Environmental Science
307362/ GNT nT NENKG B2 (®2)| 6] huh K
L Nr EOI hk ©I J
Environmental Sampling 1
Analysis Laboratory
307363 K AEENKE&NHEN3(@6)| 6] huh K
Principles of Pollution Ma
307364ENKI|I N e KNNTI (1(@2)| 6] huh K
Conflict Analysis and Mar
307365ENKOG|] RIT j O6] K1(@1)| 6] huh K
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'k AELOT KI NTJ NI
LNENI NGNGST 61 6k] JNj
K AELQUL 258 KnT | K ’
KIn gnRr 1 Ng/ITn
Entrepreneurship in Gree
3073901 é61 6k ngnll2@4)| 6] huh K
Environmental Biotechnol
307WIEnkgnl | NTJ NU2E23 | 6] huh K
Environmental Microbiolof
30737361 eé61 6 k] ngnl2@3)| 6] huh K
Biotechnology for Wastew
Treatment
307374061 é 61 6k] ngnll2@3)| 6] huh K
| KN6J g1 @
Waste Utilization Biotechi
307375 ENKI Nodé KNNT 2 (®3)| 6] huh K
L Nr EOIl hk©l J
Environmental Analysis
307381 nT LNI EKKJOE2(®@4)| 6] huh K
Agromdustry and Pollutiof
307382ENKT nT nhJkK I I\2(42-3) 0] huh K

JOkenN&Il ES LA
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KN
éNI
I KA

KT f

g N T

(@)

Bioremediation and Agric
Waste Valorization

307383

ENKLNLJIOKNT N
TNT Nl NI NKEK T
Biomineralization and Nuf
Recovery

8] huh K

307384

ENKEREOGE
eNKQi T 6
Biosequestration an
Neutral Agriculture

5] huh K

307385

KNT T 7T OKHNENHK
F3ni 8i A7 T Ok N
Integrated Systems for Ci
Agroindustry and Sustain;
Pollution Control

2 (8R2)

5| huh K

[ Jl hONENO KNI E
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Kk AELOT KIi NTJ NLU kAELOT KIi NT | NI
LNENI NgNST ed1 g LNENINGNOT 6T 6kl [ JNj
'k N EL QUL 264K N T | K 'k NELQU 288 KhT | K ’
KT gRr I Ng|IrTn| KIn gnRr 1 Ng/ITn
13116 OT | é NAT NET Nd3(306)| 6] huh K
| NTJ] NENKLNr B
] Pééninl
Ecological Concepts and
Dynamics of Environment
326166 e J AL Nr EOI hk3(306)| 6] huh K
Environmental Chemistry
Toxicology
A7I6ENKE Ah ENKOK N3(306)| 6] huh K
Environmental pollution
management and Control
3134723 k1 NI T NET Rn{3(®6)| 6] huh K
Water Pollution and Conti
31348161 €61 6 k] RNENK3(B4)| 6] huh K
Wastewater Treatment Tg
30RB9 K NEENKhnNnk JI|38&096 | 6] huh K
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