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.185 UFTRnsHAndAlY 1 (0-3-0)
SC185 General Physics Laboratory

A.218 wAaRaad mSUINgmans 1 3 (3-0-6)
MA218 Calculus for Science |

A.209 Lma@é’aLLazamm%qaﬂgﬁuﬁLﬁaqﬁu 3 (3-0-6)

MA209 Calculus and Elementary Differential Equation

2.2) Fumnu 50 “uenn

U100 vianATALASIEA 4 (3-3-6)

BEB 100  Principle of Analytical Chemistry

aa [ IS

il 101 wailBunsddmSuanamnssuduedl 4 (3-3-6)



BEB 101
Wy.140
BEB 140
Wy.200
BEB 200
NWy.220
BEB 220
nWy.221
BEB 221
NWY.240

BEB 240
NU.241
BEB 241
NWY.242
BEB 242
NU.243

BEB 243
NNU.290

BEB 290
NnNy.300
BEB 300

NNy.320
BEB 320
NNy 340

BEB 340
nwy.341
BEB 341

NNy.342
BEB 342
NnNy.343

Organic Chemistry for Biochemical Industry
ms?]ﬂﬁﬂmﬁugmmﬁmﬂim

Basic Engineering Skill Training
wilofiunsddmsuanamnssuguadl

Inorganic Chemistry for Biochemical Industry
FIALLALAITINGIRAUNSY

Biochemistry and Microbial Physiology

aunIdlugnavnssusazimalulagnisvidn

1 (0-3-0)

4 (3-3-6)

4 (2-6-4)

4 (2-6-4)

Industrial Microbiology and Fermentation Technology

RANNIAUIUTUAUTIAINTTHIUATEUIUASLAL

3 (3-0-6)

Basic Principle in Engineering Calculation in Chemical Process

nihguinislugeavnssudied 1
Unit Operation in Biochemical Industry |
mheufUanslugnamnssuduadl 2
Unit Operation in Biochemical Industry I

Ufuinsiememhelugaamnssutied

Unit Operation Laboratory in Biochemical Industry

Anaulugramnssu (bitfosndt 240 99T)
Industrial Training

\3osiledinse

Instrumental Analysis

welulagouledlugnaivngsy
Industrial Enzyme Technology

Amnssumesiulaunding

Engineering Thermodynamics
ANAAARSAMTURRAIMNTTUT AL
Mathematics for Biochemical Industry

nseanLuULATsUNsalATiLasT AL
Chemical and Biochemical Reactor Design

U URnsuuudnaenseuiunslugnavnssudLa

3 (3-0-6)

3 (3-0-6)

1(0-3-0)

1(0-3-0)

4 (3-3-6)

3 (2-3-4)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

1(0-3-0)
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BEB 343  Process Simulation Laboratory in Biochemical Industry
yn.360  gramnssdemAdinmuazduefidety 2 (2-0-4)
BEB 360  Introduction to Biofuel and Biochemical Industry

2.3) JyUsAu 13

v

[

PUILAR P

&
U

2.3.1) NGUAIYIENNANYN

80

MNU.396  WWSBuEURAANTA 1(1-0-3)
BEB 396  Pre-Cooperative Education
wnU.496  annadne 1 6 (lsitfoundn 450 Halaa)
BEB496  Cooperative Education |
U497  @nfafinu 2 6 (lsitfoandn 450 $ala9)
BEB 497  Cooperative Education II

2.3.2) NgUABYIUINT
nnU.386  silsuInINY 1(1-0-3)
BEB 386  Research Methodology
yw.406  LafiBunisiugedmiugnamnsandied 3 (3-0-6)
BEB 406  Advanced Organic Chemistry for Biochemical Industries
w407 msdaesuuvszduluanadesdy 3 (3-0-6)
BEB 407  Introduction to molecular simulation
w426 MsUTuaN N TARTINN 3 (3-0-6)
BEB 426  Biological Raw Material Pretreatment
MNU.A27  WEMUTIN AL AN SANTININANAUNTE 3 (3-0-6)
BEB 427  Microbial Bioenergy and Biochemical
U486 lassnuiimyniamalulagndanudininuaznisudssy 3 (0-9-0)

AT 1

BEB 486  Special Project in Bioenergy and

Biochemical Refinery Technology 1

UnAnwiseudendnwnednniualilunguivilanguivinidaan 2 nquis 91w 13
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Nny.487

1ATIURLAENNALULATNEIIUTININWaL NS USTU 3 (0-9-0)
U

aa
LANYININ 2

BEB 487  Special Project in Bioenergy and
Biochemical Refinery Technology 2
w488  WnUszaunsallduansusewe 1 3 (0-9-0)
BEB 488 International Research Experience Training 1
w489  WnUszaunisalldunnsuseine 2 3 (0-9-0)
BEB 489  International Research Experience Training 2
2.4) JyrdsAuLaan 6 VeRhl
U306 mealianisiigationanual 3 (2-3-4)
BEB 306  Characterization Techniques
w307 Ladlnediues 3 (3-0-6)
BEB 307  Polymer Chemistry
nU.308 mzmumiﬁugﬂwaamaﬁ 3 (3-0-6)
BEB 308  Polymer Processing
yw.346  Iifuazgunsaibidnusedndiiugu 3 (2-3-4)
BEB 346  Fundamental of Electrical and Electronics Devices
NNU.366  ANTEBNWUULTIRNIALATYEND 3 (3-0-6)
BEB 366  Economic and Ecological Design
U367 nsUsedliudnInandndue wasansusunnUIud 3 (3-0-6)
dmugaamnsIudaLadl
BEB 367  Life Cycle Assessment and Carbon Footprint for Biochemistry Industry
MNU.368  NINARNGIUTININLAE TARFIUTINN 3 (2-3-4)
BEB 368  Biofuel and Bio-based Material Production
U369 WanaRnTInIw 3 (3-0-6)
BEB 369  Bioplastics
U387 nsmuauAnWlulIanug el 3 (3-0-6)
BEB 387  Quality Control in Biochemical Industry
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4.3.2.3 WAAWEUNITANEI

Un1sAnue® 1

maseud 1 nuIwne
115.108 NMINAUILALIANITAULD 3
W.113 F3Inevialy 3
.128 aflvhly 3
M.163 UFTRAN5TTANe vl 1
W.173 UFTRnsiedifiugu 1
A.218 uAaARAdMSUINeImans 1 3
nwy.140 ﬂﬂiﬂﬂﬁﬂwﬁugmmﬁmﬂﬁu 1
XXxxx Y NADNLET 3
57U 18
Maeud 2 VeRRl
.135 FAndely 3
.185 UFtAnsHAndlY 1
M.209 Lma@é’auazamﬁiL%aayﬂ’uﬁ‘Lﬁmﬁu 3
d 105 WAIUINYEN1NN1YIBNgY 3
15.155 aaaﬁugm 3
NNU. 100 ManAIILASIEH 4
d.101 edlBunsddmsugnamnssudiad 4
574 21
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Un1sAnued 2

AAFeuil 1 hein
U220 FIATLaZESTINGIREUNTE 4
ywel.240 nénnsFadusuddmnsslunszuiumsied 3
. 241 yheufuamslugnanvnssuduedl 1 3
d1.296 NWBINUTNIVINITAMTUAIWINGIAENT 1 3
15.100 walllosnunsastlountym 3
15.156 Madeulusunsudsinermanditowi 3
394 19

nAFeui 2 mhehn
. 200 adlefiunsgdmniugnaimnssutiad 4
. 221 aunsdlugpamvnssusasinalulagnisvdn 4
vy, 242 weduinislugeamnssudaied 2 3
. 243 TR sianeniiglugnamnssudiad 1
115.103 Finduanudsdu 3o us. 107 Wnweddvatunisuddam 3
XXo0o0x AYUADNED 3
394 18

aeggdou Un1sdnwnil 2
NN

ymU.290 Tnsnilugnanvnssu (lidfesndn 240 lus)

1

34

1
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Unsdnuen 3

aAGeud 1 avetdhld)
yU.300 1n3esiloTlaTe 4
nny.341 adinAnansdmsuenanIsuT Al 2
yU.302 mIsenuuuiaIesufnsaliadluastaiad 3
v, 360 granunTsudamdsdinmuasduaiidesiu 2
. Xxx I uFentunguivianiafinwivisengduITeysanns 1
. Xxx Jdsduiden 3
15.106 MLARa NATIALAEN1THoaNS 3
394 18
UnsAnuil 3
AAGeud 2 mhein
ny.320 walulagouledlugnavngsy 3
w340 Jrnssuwmesiulauniind 3
ny.343 UURnsuuuIaenszuIunistugnannssuduadl 1
. Xoox 3eRuLGEen 3
AF.101 N13AA D1ULeLTYUDN9TIATalE 0 3
15.101 lan, endeu wazlne e 15.109 winnssuiunssuiuAngUsznaunis 3
394 16
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Un1sinued 4

AaBeud 1 mIgin

dwiudidennguivnauiafing

U496 avnadne 1 6

FwiiudiFennguideysannns

. Xxx 3P uFentunguideysang 3

. Xxx 3P uFentunguideysang 3
594 6

AABEui 2 Vet

dwiuiiidennguivnauiafng

U497 annadny 2 6

dwiuiiidennguideysannis

. Xox FyudentunguITeysunns 3

. Xxx FpnFentunguideysennis 3

EXEEY
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4.3.2.4 A1D5UY518IUN

NUNAMUNNULAN WAL HIA

115.101 Tan, 218y wazlne 3 (3-0-6) #Ne3¥NIS
TU101 Thailand, ASEAN, and the World

Anwiusngnisaifididguedlaneudounasineluiintanadesasugiadsny
Tausssulaglyd nsouuwuiAn naul wazssideudden1edsauaians Niaun1seAUsisuas
gniegaaunsiivIoyanadilasuanuaula i elMAnyunedennumainvaisuazLii
Tamnududoudiduiusiusia Tan $3naniln a1na (GLOBALMINDSET) anansavimenseuaiia
Fonuwandalaniiendlmllinandu

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest. The purpose of this is to create a
perspective of diversity, to understand the complexity of global interrelationships, to build
a global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.

5.109 winNssuAunNTEUIUARKUTENOUNIS 3 (3-0-6) #83¥INT
TU109 Innovation and Entrepreneurial Mindset

msUssidiunadsauaznnsaiislenaly nsAnuaznsNaRLLUUGUSEABUNNS A3
dndulauaznsimungsie nisdeansidegsfanaznisaiiaussgdlosgrafivssdndaim msais
VR PR TG RLE

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business

communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.
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NIAHUNIIZUALIINYEN15HRENS

aw.105 nwen158aIn1enIvIdangy 3 (3-0-6) @nUunIW
EL 105 English Communication Skills

fimuvinuensdeaisnenwisanguiiunsite ya suwasdou dnnnsldnnw
AmdniLazduIu Tuusunmsivinisuagdsnu

Development of English communication skills, including listening, speaking,

reading and writing. Practice of language, vocabulary and expressions used in academic

and social contexts.

FF.101 N15AA D1ULAZITEUREISINA TR 3 (3-0-6) AaUmans
LAS101 Critical Thinking, Reading, and Writing

W nezn1sAneg 9iiasanarIunITRemay Msesed Msduassy ez
mMsUseifiua simuvinugniserudiieduanseddy Wlagagamneg viruad auufgiu wangiu
atfuayu mslivamaiiilugteasuvesnmudou Wauinvgnadounanimnudndiuegie

WMANALAZNTWEUTIIVING INAENEAANNAR uazliaulesdoyalinAuluNDIYDINULEY

U

} 4

dsanansasBmanguasteyaunldlunsasiassanudeulaeg1aiussdniam
Development of critical thinking through questioning, analytical, synthetic and
evaluation skills.  Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well
as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students own persuasive writing based on information researched from various

sources, using effective presentation techniques.

45.102 FInfuaunienn 3 (3-0-6) A8 INS
TU102 Life & Aesthetics
aunienimuazesdUszneuiiugiuresufatzuazaninuindouasfasne Ay
Gzi’m%yﬂu@mm LAAMNTINY NTIATIEINING wagnndesleadfuiinaueuasuiunna
GNGH
The course investigates aesthetic and fundamental elements of art and built
environment. These include appreciation in value and meaning, analyses and criticisms,

and connections to lives and social contexts.
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15.106 AIUARASNATIALAZNITEBANS 3 (3-0-6) #83¥INT
TU106 Creativity and Communication

NITUIUNIIANDENNE519853A taedinnsAndinndidussAlsenoudAy uwaznis
deansmnudnsnanliinnadugnsesnamvaunuuiundang TausTsy anmwindey walu
JEAUYARD BIANT Lazdany

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels.

NUNANAAIENS INeAEns Lazimalulad

1%
aa

15.155 @nANUFIU 3 (3-0-6) INYIANENST

43

TU155 Elementary Statistics

anvazdyminieada nunuadfdamssau anuazdu fuusdueazniseanuas
9L UTdY wuuvduy Uawe uazund madAnsTNAIeg19LarnISHANLIVBIAIEDNA N9
UsgsnauAuaznsnagey auNigiuiiensiuaadeUsseinsnguiieiuazas angy s3nsgi
ANUMUTUTIWTWMUNNIBAEY MIANATIER NTaNnBELaTandURUGTRFUTLREY NMnaaaula

1Y

QYGESGRN
vanews) - lidumheAnligiidsdnu vioaould a.216

The nature of statistical problems, review of descriptive statistics, probability,
random variables and some probability distributions ( binomial, poison and normal),
elementary sampling and sampling distributions, estimation and hypotheses testing for

one and two populations, one-way analysis of variance, simple linear regression and

correlation, chi-square test.

15.156 M3deullsunsuddinermanside i 3 (3-0-6) WY IANAAT
TU156 Introduction to Scientific Programming
nMadsulusunsuneufinnesuarnisuddemid ui ugui duuselovddmsu
Uningamans dnadneans wagimng laglduumuauiazinsou wWuniswauidanessulasy
TUsunsusgradussuu mamqmmﬁﬁ'}%ﬁ HaAdu 919158 NTUTELIANANINUAEINYINTS
YuUA
Basic computer programming and problem solving useful for scientists, mathematicians
and engineers, using MATLAB and Python. Emphasizing the systematic development of

algorithms and programs. Iteration. Functions. Arrays. Image processing and robotics.
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115.103 TAnfupudadu 3 (3-0-6) H1e3vInNg
TU103 Life and Sustainability

nsiutinegaiuiunisivisuwlamedan Wilaruduiusseninmain veq
s39u71A wyud uarasInds MeAwedoNaTsaie mslindany nsugin deslueudauds
LayMILUTIALY AaonduesAnLEMTINeImanidunaden Milugnsusuaeniading
Audaby

This course provides an introduction to the importance of life-cycle systems
perspectives in understanding major challenges and solutions to achieving more
sustainable societies in this changing world. Students will learn about the relationship
between mankind and the environment in the context of energy and resource use,
consumption and development, and environmental constraints. Furthermore, an
examination of social conflict and change from the life-cycle perspective will be used to

develop an understanding of potential solution pathways for sustainable lifestyle

modifications.

15.107 MinwzAdnadunisuAteyn 3 (3-0-6) A1eA¥INTS
TU107 Digital Skill and Problem Solving

vinwgnsAadeiuinientsuidymuaznmawaulendlvdfudauuasiasugia
anuanansoludumuaznisdidansaundldogafiussansam msussfiuanudndedoves
ansaune n1sndunsesuazdanisansaunaegraduszuu nslduazasservssudufdna nns
deasoeulatiognaiiendn

Basic computational thinking skill for solving problems and developing new social
and economic opportunities. Efficient access and search for information. Information

reliability evaluation. Filtering and managing information systematically. Ethical digital

usage and professional online communication.

NUINFUNNTUBLTNNYEUWIBUIARA

d9.296 NMWIBINGUIIYINITAMS VAN TINGIMERNT 1 3 (3-0-6) @UUNW
EL296 Academic English for Science Disciplines 1

nsUIineenila we 81U Weu Mwsenguldvinsauineimans nsin n1s
agumsliAdrinanna nsesuienszuiu mInsesndds msesureanuduiusseninaneg

WATHA LATN1TETUNYANUAUNUSTEMINIANULL DULALAIIUAS
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Development of English listening, speaking, reading, and writing skills for scientific
academic purposes. Practice of summarizing, giving definitions, describing processes, giving
instructions, explaining cause and effect relationships, and describing compare and

contrast relationships.

15.108 NFWAILILAZIANITAULD 3 (3-0-6) Hg3¥INT
TU108 Self Development and Management

nstanskarnsUsudfualuduminetds vnunaaumannaneuasiaIaw
NISWAIUNTNBENIIFIALLAYAIILRAIANIIDITUA N1 IIAULBILAZAITINUNUDUIAR AT
WanyARNANLAZINTIIMINIdInN M3SEusnasndin nseymfugBustsasuguLaziAITH
Faffuuas iy LLaSﬂTﬁ@JLLﬁ?j“UﬂWWLLUUENﬁi?&J

Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self- understanding and planning for the future. Personality and
social etiquette. Lifelong learning. Learning to live harmoniously and respectfully with

others and the society. Holistic healthcare.

NIIANTTUIN3HIAULAENISISEUSIINNSUUR
15.100 warllasiunisasilowntyn 3 (3-0-6) He3¥INT
TU100 Civic Engagement

Ugniladndriln unum wazwhiinnusuiisveuvesmsiuandniifvesdenulugiuy
wallodlandIuNTEUIUNITNAINTAIID LU NISUTTENY NTEAUTIINTEANYIAIG @mmﬁuéfu
InednAnYI9zAITAYINlATINITIUTIA Lﬁ@iﬁtﬁmmi%’ui viainnsUasuntas lulse fud
aula

Instillation of social conscience and awareness of one’s role and duties as a good
global citizen. This is done through a variety of methods such as lectures, discussion of
various case studies and field study outings. Students are required to organise a campaign

to raise awareness or bring about change in an area of their interest.

AINUFIUNEUINEIAERSuazAdinA1Ens

W.113 FAneily 3 (3-0-6)
SC113 General Biology

391523810 9IAUVDINVLALERNT LINBNI1TAITITINUTEINIU ANWISITUIRNADAY

PANNUNNITIINGT FIUNILATIAS1ILALNTLUIUNITYINULNDNITANTITIAVDIN VAL TR A6
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v aa o

seulaana wad awle svuv Feseduin nisvhawvesnaaihedsalunistnenendnumema
WgNTIN WugAEns N15493Wug WaAnssudnd Iwwinis uwastivaring)

Biological concepts of flora and fauna in daily life, principles, structures, and basic
metabolic processes of organisms at molecular, cell, tissue, organ, system, and individual
levels, structures and functions of nucleic acids in genetic inheritance, genetics,

reproduction, animal behavior, evolution, and ecology.

m.128 vy 3 (3-0-6)
SC128 Genergal Chemistry

lassasnegney Wuseladtaus 519L3N3LoWnin uasun Uty USunuduius wia
VDUV UaranTazany Vol anmall saunamans aunawndl nsn-wa il

Atomic structure, Covalent Bonds, Representative and transition elements,
Stoichiometry, Gases, Liquids and solutions, Solids, Thermochemistry, Chemical kinetics,

Chemical equilibrium, Acids and bases and Electrochemistry.

W.135 Wananild 3(3-0-6)
SC135 General Physics
NANNINIENGLaNISUsEENd WHamATaUAguiIteanIe namans vadlva g

1

wnarnans nisdunazeau Infuasudwan Aduwdwanlii eueans wasidndealv
Principles of physics and applications; the subject covers topics in mechanics,
fluids, thermodynamics, vibrations and waves, electricity and magnetism, electromagnetic

waves, optics and modern physics.

M.163 UfTRns3imevhly 1 (0-3-0)
SC163 General Biology Laboratory
seIvdsRuiew: Anwmeuiu SC113 wielasueudfainerasdyaou

U URANsIElUANNINIIMgu 183 M.113
Disciplinary course(s): Parallel degree/ Dual degree SC113

Experiments related to the contents in SC113
173 UFTRnsadfiugn 1(0-3-0)
SC173 Fundamental Chemistry Laboratory

AuTIAUNDU : LABANYY NTDANWINTBUNU IN.123 %38 .128
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Prerequisite: have taken SC123 or SC128 or taking SC123 or SC128 in the same semester
UHURNSIETUANNINIM UV M.123 uag m.128

Experiments related to the contents in SC123 and SC128

.185 UFtRnsandly 1(0-3-0)
SC185 General Physics Laboratory

UftRnsiiendu matauazeunaiaiedeu namans adu Tifh Waumans uasfidnd
il

Laboratory practices involving measurement and errors, mechanics, waves,

electricity, optics and modern physics.

A.209 LLﬂa@é’aLLazauﬂﬁw‘?maﬂgﬂ’uﬁiﬁuaaéfu 3 (3-0-6)
MA209  Calculus and Elementary Differential Equations
AwdeRunieu : aeuld m.218
Prerequisite : Have earned credits of MA218
afmuazaudeiesvesilaidunanefuls eyiusdesuazammanemasvIAdn

v 6 (% v 6

auusEaedusiugs aunusteslneUIeny nanld nasudeuiusTIuLazN1sUTEend AgEn

9

' '
[ v s 1 o v =

qums Angaduinsvesianduaasiinusuazn1sussynd aunsdsoyiusdudunilaias

9 9

YY)

AUAUADI "jgﬂ’li‘mmaLaaﬂmaLaaﬂﬁbﬂﬂLLazmaLQaﬂLQW’]%?JEN?I@JW]EL“TN@HWU%LLazmiﬂiSQﬂGﬂ,“i’f
AULUUIIADINIINGIAIENT LUNIND HALRABYDITTUVANNITLTUAY AILANIZ LNABTIANE
JEUUANNSAaYNUSHaENTUTEENA
vanews) - LitumheAnliiidsdnunteasuld .219

Limits and continuity of functions of several variables, partial derivatives and the
interpretation in geometry, higher order partial derivatives, implicit partial differentiation,
the chain rule, total differentials and its applications, maxima and minima of functions of
two variables and its applications, first and second order differential equations, method
for determining general solutions and particular solution of differential equations and the
application in modeling of scientific problems, matrices, solution of system of linear
equations, eigenvalues, eigenvectors, systems of differential equations and its applications.

Note : There is no credit for students who are currently taking or have earned credits of

MA219
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A.218 upaRdadmIuIneImans 1 3 (3-0-6)
MA218 Calculus for Science 1

adauazanusioiflowesileidu syiusvesiladduiivadauazilsiduedde nggnls
auuslagUIey auRusIuRUET N15UTTENAYRILNULS HamudioyRuskazn1sUsEYNd Ug
gryius Uuslddrdaiun wellavesn1smuinus Usnusdrdawanaznisuszgnalunig
L5UIANH BUNTUDTIUA
vanon : LitumieRalifimddnvivieasuld a.111 wio A.211 nie A.216 wie Al
101

Limits and continuity of functions, derivatives of algebraic functions and
transcendental functions, the chain rule, derivative of implicit functions, higher order
derivatives, applications of derivative, differential and its applications, antiderivatives,
indefinite integrals, techniques of integration, definite integral and geometric applications
of integral, infinite series.
Note: There is no credit for students who are currently taking or have earned credits of

MA111 or MA211 or MA216 or AM101

AyNU
. 100 wanLAdIATIZY 4 (3-3-6)
BEB 100 Principle of Analytical Chemistry
AR MUNIRIATIEY Tuneun1T AT e Masenanall nsinseilaenistaimn

melesedlnetiinng  watedidy  madleneiteoyalagldaifdoy  nsinssiena
wUsUTiwvesleya msilSeuiieudeyanieada nsnaaeuanuldlavedds waznisussanaly
adflunslasgitoyarmelusunsudnsogy

Classification of analytical method, analytical process, chemical preparation,
gravimetric analysis, volumetric analysis, significant figure, introduction to data analysis,
data variation, data comparison, method validation and verification and application of
statistic software.
. 101 ATBUNITEMTURRaIMNTSUTIAL] 4 (3-3-6)
BEB 101 Organic Chemistry for Biochemical Industry
TIAUNDU ; LABFAnE M. 123 %30 11.128

Prerequisite: Have registered of SC123 or SC128

31



Tassausdornuidunsa-wa awelowndl nalnmaiAauiiten mssudeansuseney
dun3d UFRTewmuiuuuTedleflanuardidninsilan arsUszneulslasaiueu weanesed
dwes asusznaveslsunfn waslndlendnavlsundin dadled Alau nseASUBNTANLALBYWLS
aslulamsn  ladu  nsmeziiluneylusiu  Uselovdlazmnudrfuesarsusenaudunsdly
9REMNTINT AL

Chemical structure related to acid-base. Stereochemistry. Reaction mechanisms.
Nomenclature of organic compound. Nucleophilic and electrophilic substitution.
Hydrocarbon compounds, alcohols, ethers, aromatic and polycyclic aromatic

hydrocarbons, aldehydes, ketones, carboxylic acids and derivatives, carbohydrates, lipids,

amino acids and proteins. Importance of organic compounds in biochemical industries.

nwy.140 mi?]ﬂﬁﬂmﬁugmmﬁmmm 1(0-3-0)
BEB 140  Basic Engineering Skill Training

1187 Yerie wazvislugaamnssy nmadenldiurie niadavie waznisindeviely
RAEMNTTN SEUUNGEY MIdenldndinardese vllawaznsidenldauvesinuiuusaiu vie
srauaznisidenldian nsdanseulusruuviegraivnssy wuuszuuvieuazias esiletnly
AAINNTIU

Valve, fitting, and tube in industries. Tube selection, tube bending, and tube
installation in industries. Thread system. Valve and fitting selection. Types and selection
of pressure regulator. Rubber hose and material selection. Corrosion in industrial tube
system. Piping process diagram and measuring tools in industries.

[ s

Y. 200 wailefiuniddmiugnavnssudaiad 4 (3-3-6)

BEB 200 Inorganic Chemistry for Biochemical Industry

[
A a

lassadawmdndeu nasnukaziusend nquvenailaoasaudu lasasianuii

1% 1%
= a

Y0l YATBINTLUIUNTRATY d1sueATNUIIAUNURL WATlANTIATIERUNRUED iugIu

Ly

TR IURATENATLTATY AALIIURATE NI UTLALTIENUE NN ELLAZNITIATIEULATIATNS
Yo3asetunTd unumvesisiuisenludjiserniauswasnmsgaairnssunisulssuiadl
=

FInm

Fundamental of crystal structures, energy and chemical bonding. Principles of

coordination chemistry. Structure of solid surface, types of adsorptions, surface-active
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agents, surface analytical techniques. Introduction to catalytic chemistry, homogeneous
and heterogeneous catalyst. Preparation and characterization of inorganic compounds,

role of catalyst in catalytic reactions and application in biorefinery industries.

WU.220 FATLATEITING19aUNTE 4 (2-6-4)

9

BEB 220 Biochemistry and Microbial Physiology

WAALALIAUSENOUVDUYA] 1ATI83719 nuNvesAslulawnse nsnasdlu TUsAu N

[}
acf a A

17ARDNUALIULUDATU AN IV ﬂ’ﬁLLﬁﬂx‘iE’J@ﬂsU@\‘ig‘ULLagﬂ’]iﬂ’J‘UﬂiJ AIAALEN IALUN LY

a

JEUANUNUGURIRAUNTE LULVIUDATULAYNITAIUANNITISYVDIYAAUNIE

q

Cell and organelles. Structure, function, and metabolism of carbohydrate, amino
acid, protein, nucleic acid. Gene expression and regulation. Isolation, screening and

identification of microorganism. Metabolism and regulation of microorganism growth.

yn.221 qaunsdlugnainnssusasinalulagnisvdn 4 (2-6-4)

BEB 221 Industrial Microbiology and Fermentation Technology

A o a

UNUIMYDIRAUVTERNaMNTINNAARY JUKUUNSIASUAEMINGANERATIIveaunTd

gaamnIsy walulagnismigidseqdunidanaivnssunduseauresljufinisuassedu

]

a (% 6 a6

AAMNTIH NMIAUSNEIRAUSE N1sUTUUTEeNugaunss nandugiangdusdenannssy
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A1Aey

o

=) .®

Role of industrial microbiology, srowth and production profile in microorganism.
Cultivation technology for laboratory and industrial process. Microorganism maintenance.

Microbial strain improvement. Major microbial product for industry.

U240 wdnnsRwatuiuddmnssalunsruiuninag 3 (3-0-6)

BEB 240 Basic Principle in Engineering Calculation in Chemical Process
%é’ﬂmiﬁflmmﬁugmmﬁmﬂ'ﬁiumﬁ Uhinansduiuduazaauaamsiiieteuay sl

Rendestuuiiseat nandanulnelideyaauqaiesl augaignia doyaymenieaimuasdeya

MeQAUVNAANENS N1SAdenauIaasuasngIy favlaasuaznasnuluan gl
Principle of chemical engineering calculations. Stoichiometry and material balance

with and without chemical reactions. Energy balances using chemical and phase

equilibrium data, physical property data, and thermodynamic data. Solving material and

energy balance problems, unsteady-state material and energy balances.
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. 241 mheufUanislugeamnssuduad 1 3 (3-0-6)
BEB 241 Unit Operation in Biochemical Industry |

afmeeansvosatliauarnsUssens waenansvedlua  wavaunsiuguvesnsiva
mslvaresedlavindnilalld uasvindndldluenastuuns gunsaidsinuresiva wdsaile
AFindnsnsiva dnvaruazautBoynirveauds nsanvuia nsway nsuenvesLdainves
InalngIBiTena nMssounziNTs MINTBY MIANAZNDU NMInYUIEL igdalaidu mszie ns
uis Nsgadu wagnsnAnén

Fluid static and its applications. Fluid dynamics and basic equations of fluid flow,
flow of incompressible fluids in pipelines and thin layers. Flow of compressible fluids, fluid
transporting devices, and fluid measuring devices. Characteristic and properties of
particulate solid, size reduction, mixing, mechanical separation of solid from fluid, sieve
tray, filtration, precipitation, centrifugation, fluidization, evaporation, drying, adsorption and

crystallization.

. 242 mheuUanislugnamvnssuduadl 2 3 (3-0-6)
BEB 242 Unit Operation in Biochemical Industry |I

maﬁwmm%’au ﬂ’]S‘WWﬂ’J’]ﬂJ%E’J‘u ﬂ’]iLLﬁ\II%J\‘iﬁﬂ’J’WiJ%IEJu Lﬂ%@x‘iLLaﬂLUSIEJUﬂ’J’]QJ%E’JULLUUViEJ
aaasi'?u Lﬂ%IENLLaﬂLiJgEJUQ'J’IiJ%JEJULLUUL“UﬁﬁLLﬁ%‘WI@ Lﬂ%i@ﬂLLaﬂLiJgEJUF]'J’]N%’EJULLUULLNI‘L! Lﬂ%‘@\‘l
AULLUY Lﬂ%@x‘]éﬁli&%ﬂ Mﬁﬂﬂ’]iﬂgu ﬂ’]i@@%m’ﬁﬁ N15ANAUBILAAI-VBILUAT NITTEAYAIY

Heat conduction, heat convection, heat radiation, double pipe heat exchangers,
shell and tube heat exchangers, plate heat exchangers, condenser, evaporator. Principle

of distillation, gas absorption, liquid-liquid extraction, leaching.

vy 243 Yfuinisiamgniaglugnaivnssudiag 1(0-3-0)
BEB 243 Unit Operation Laboratory in Biochemical Industry Ufjufinsvuigufjianislu
geamnssuieItedlugnainnssuTuall

Laboratory in Unit operation in an industries related in biochemical industry
nnv.290 Anadlugaanvingsu (itfesndn 240 Falug) 1 (0-3-0)

BEB 290 Industrial Training

Anaulunipgramnssumiiedesivanudzndnuiutiluglitesndt 240 Falus
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1,300 1A3piloliasien 4 (3-3-6)

BEB 300 Instrumental Analysis

a

MsifvuazShwEets mawisuieths udniuguvesaninsalnd sansililewan- 3
ada Bunsusaaninsalnl wagnisisesiadend vanniswaznsussendmatialasunivns i
aminlasannnsd uialasuilnnsAuazuuaalalasiums n19IATIEInIANLSoU

Sampling plan and sample preservation, sample preparation, principle of
spectroscopy, ultraviolet-visible, infrared spectroscopy, and X-ray fluorescence (UV-VIS,
FTIR, and XRF), principle and application of liquid chromatography (HPLC), gas

chromatography (GCMS), thermal analysis (TGA/DSQC).

320 wialulageulsdlugnamvngsy 3 (2-3-4)
BEB320 Industrial Enzyme Technology

Tnssadrsuazandiniund maSondeuazuvingu nalnmsissufasorveeules]
saunamaniveseulysl Msdudinisvhauresouled wulwieFigu nsmuaumshauges
woulel navineuleslliiudans msussgndlfioulesdvnagnanunssu

Structure and chemical properties of enzyme. Nomenclature and classification of
enzyme. Enzyme catalytic mechanism. Enzyme kinetics. Inhibitors and inhibition of
enzyme. Immobilization of enzyme. Regulation of enzyme activities and enzyme

production. Purification of enzyme technology, Application of industrial enzyme

N340 Aenssumesiulaunding 3 (3-0-6)
BEB 340 Engineering Thermodynamics

ngueamesiulawniind touvial teulnsl wasudase ansmslud ssuuvhanuiou
wagyanudy weslulpudndd wiuasuSansuasvaaman W udass o Mumisaunans
a a a v ¢ a
WALLAENIBAIN AULADYTUAENITIUALUNE WRUNTNLIE ANELA
Law of thermodynamics, enthalpy, entropy, free energy, Carnot cycle, heating and
cooling systems. Thermodynamics of pure substances and mixtures, free energy at physical
and chemical equilibria, phase stability and phase transition, phase diagram, chemical

potential.
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341 AdlamansdmsuanaImnIsuT Al 2 (2-0-4)
BEB 341 Mathematics for Biochemical Industry

Tﬁmsmmﬂmmam%lﬁamiLLﬁfjfgmmqﬂizmumiqma’mmw NN9ATNLUUTIA0INI
adaranifiAetostuaniugmanenimanty nsanelauluwmudy ndy Wauazlnsen
N1SNINARALYDIANNTTLTIBYNUTTITUA AUNTTIDYRUSHRE Laznassdunzlaamalalis
AATIZAF LAY

Mathematical method for industrial problem solving. Mathematical modeling for
physical state, momentum transfer, energy transfer, mass transfer, and reaction. Solving
common differential equations, partial differential equation, and finite differences by

numerical analysis technique.

n.342 nseenuuuiAIesUfnsniadiuasiuad 3 (3-0-6)
BEB342 Chemical and Biochemical Reactor Design

Py

saunarmansiiowiuresfAten saunamanivesfAsenTisRusanfuswiATen
nsrvaumsanelen vesujasenfifidaseuiisenduvesuds Ufaserdmiussuuuia-vosuds
WAZLAA-UDINAT Lﬂ%ﬂﬂﬁﬂiﬂhmmmazLL‘UUﬁﬂﬂ:ﬁ Lﬂ%@ﬂﬂcﬁﬂiﬂfluuuﬁ%ﬂ%a Lﬂ%@ﬂﬂﬁﬂiﬂjLLU‘U
wails wuveghsnsinaitliifugauaiuazuuuiiassaunama wadaladiunuaziniosunsal
msenelou wdesufnsaldmiunsivanvunaneigaia mansin aaunamansnsaiapiule
N15ANDINIA N13OBNKUUEIUGNIATINNLAZNITVEIHIUN

Elements of reaction kinetics. Kinetics of heterogeneous catalytic reactions.
Transport processes of chemical reaction system with solid catalyst. Gas-solid and gas-
liquid reactions. Batch and semibatch reactors, plug flow reactor, fixed bed catalytic
reactors, non-ideal flow patterns and material balance models. Fluidized bed and
transport reactors, multi- phase flow reactors, fermentation, growth kinetics, aeration,

bioreactor design and scale-up.

. 343 YuRnisuuudnaensyuIunsiugnamnssuduedl 1 (0-3-0)
BEB 343 Process Simulation Laboratory in Biochemical Industry
n1sUszgnaldlusunsumeuiiamesdmiunisitasinssuiunmsiaiiouasaiineitesly
IS =
AFIMNTTUTIAL
Application of computer programing for process simulation related in biochemical

industries
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vt 360 ganvinssuitemasdinmuazuaiidesdu 2 (2-0-4)
BEB 360 Introduction to Biofuel and Biochemical Industry
fiamsuazanizvesnisdndunislugnamnssud omdsdinmuaziaddanm
nszvaunsiiededugramnssudomasdaininuarlulefion Tasliihdaua mawdauia
FINN QAAUNTIUATYININ @NAUNTIUANFILTININ REVNTIUTANFIVTININ @RamnTsy
Toalondionnthifuivnielviiudng
Direction and situation of operation in biofuel and biochemical industries. Related
process in biofuel and biodiesel industries, biomass power plant, biogas production,
biochemical industries, bio- based chemical industries, bio- based material industries,

oleochemical industries from plant oil or animal fat.

FY1U9AU

ngu3vIANNAANEN

VNU.396 LHITEUANAFANY 1(1-0-3)
BEB 396 Pre-Cooperative Education

A3 UUAMUNTDUNDUENN AN IUADIUUTENBUNTS NSLATBULDNAITENATIIY NS
dunualnu nMaanyadnnw Finvensdeansnidinermans Tusunsupeufinmesidosdy
Anulaensielugnainnssy

Pre-cooperative education in workplace. Preparation of job application documents.
Job interview. Personality development. Science communication skills. Basic computer

programming. Industrial safety.

nnU.496  a@wnadne 1 6 (itfoundn 450 Hlaa)
BEB496 Cooperative Education |
nsufURnuludnuvarminnuiiasaulassouildduseunig aaenaunsidsu
F1891ULAENTULAUD
On the job training as a temporary employee according to the assigned project

including report writing and presentation.
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NU.497 annafinel 2 6 (litfeundn 450 F3lu9)
BEB 497 Cooperative Education |l
sAuneu : geula nwd.497
Prerequisite: Have earned credit of BEB 497
msUfiRnuludnvazminnudainsmmalasanudldSuseunine aunsaysannis
mnuslusinermng mnudululdmansugmans uagnanszvusiodauindey nasnaunis
Favhseauuaznisinaues WisvnisussdunaliiuleeSaainnausyiueesenassivnm
anfafnw wﬁfﬂmuﬁmw]mmiﬂﬁﬂ’amu‘luamuﬂszﬂa'umﬁLLasﬂmzﬂﬁumi
On the job training as a temporary employee according to the assigned project
including integration in science, possibility of economic and environmental effect. Report
writing and presentation for evaluation from advisor, supervision of the assigened person

and committees.

NgUIY1IVBYIUINISG

nny.386 210U 1 (1-0-3)
BEB 386 Research Methodology

NSAUALTRLA N1TIUHUNNTITY Msassdalauslaseudde suleuismsvinideuay
TanIsUHUALUNMTYININEITY MIPusenumMTeiaznsitauenanyide

Database search, research planning, research proposal development, research
methodology and regulations related to the conduct of research. Writing research report

and research presentation.

U.406 LATluvIdtuasdmTunavnIsuTIAll 3 (3-0-6)
BEB 406 Advanced Organic Chemistry for Biochemical Industries
1dsAuneu : @eula nwd.101

Prerequisite: Have earned credits of BEB 101

a Y 1 s a

auuadase darmsuuulessuvesasUseneuniivtasusiawaruisenneunuigdy
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UAsensdnsesdalndseavlaana Ugasemeslenin nsdunsieiuasynsenves
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asUszneuiawmelslaiadidnuadn aweezney uwaznnezaeuiifiismelsezneufevie
nawezmou Indluranawelsluifa

Free radicals, alpha carbanion of carbonyl compounds and condensation.
Molecular rearrangements, pericyclic reactions, syntheses and reactions of small ring, five-
and six- membered ring heterocycles with one or more heteroatoms. Polycyclic

heterocycles.

407 mssinenuusziUlanaLdoy 3 (3-0-6)
BEB 407 Introduction to molecular simulation

LUIAANITIIRRIMULTEAULILaNE AuRwdarudng WseeRATENI1SlUaNanaY
wuudnaesluanaluauils nasansluiana 35n153aeuunaansseauliana n1531aes
wuuszuudalinana nquienivs-flen nszuiumsauuasia deiduuda Jaminisndeud
duiusiuvesdidnaseuuarisnisuile nguiflsituneamuuuiy nmsnseussuudosdy
audAvedluanailfainnisdiuan nMsinsginaannisitassnuy degslusunsuuay
fogremsiluldundgnmaeaiinazdadl

Concepts of molecular simulation, potential energy surface, intermolecular force
and three- dimensional molecular models. Molecular mechanics, molecular dynamics
simulation, biomolecular simulation. Hartree-Fock theory. Self-consistent field method,
Basis function, problems and treatments of electron correlation. Density functional theory.
Input preparation, calculation of molecular properties, analysis of simulation output,

example of computational programs and some chemical and biochemical applications.

.26 MsUSUEN N TERTIN N 3 (3-0-6)
BEB 426 Biological Raw Material Pretreatment

yilanaglszinnvesiandanim nszurumsuvanmiananmuazmaluladiifeades
Hadenanisain iafl uazdainm Afnadenszuiunmsuiuaniniandinin mslinsevaud
wazlassaiivesiandinmusuanin nmsiiagdanndsvanmlulduselov nsUsediunia
AiswgRansUuanmiandinmuasAnwigauuenaniud

Classification and types of biological raw material. Biological raw material

pretreatment process and related technology. Physical, chemical and biological factors of
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pretreatment process. Analysis of biological raw material- pretreated structure. Use of

pretreated-biological raw material. Economic evaluation and field trips.

U427 NASUTINNLETASATITININAINAAUNTE 3 (3-0-6)
BEB 427 Microbial Bioenergy and Biochemical

nsaun s iieduludagduiieifunisudnveanienam@inmlaggdunid

a

NAENSAIMIUNISUTUUTINIMEINAUNIEAmMTUNMTHRUAANENTININVBIVYENAERN UagnIT

<

wUa98LBUNT LT UNAIUTIN LA TIAL KA NNITINNANSAINYBINTLUIUNITNITINNLAE

a 6

AUNTES AUVTIRALUAITUGNIIY NaenSNIsgossIn nagnsusuanwingau welulagieulesl
mnmameluladleudauazAnuigauusnaniud

Recent developments microbial fermentation of biowastes. Strategies for improved
microbial fermentation for the biodegradation of waste plastic and for the conversion of
organic waste into bioenergy and biochemical. Principles of microbial process potential
bioaugmentation. Genetically modified microorganisms. Co-digestion strategies. Feedstock
pre-treatment strategies. Enzyme technologies. Hybrid technology approaches and field

trips.

Y 486 lassnuiiiawniamalulagndanudininuaenswdsidadidinim 1 3 (0-9-0)
BEB 486 Special Project in Bioenergy and Biochemical Refinery Technology 1
msideuarnsuidapnelinisguaresenannsdivine fimmeassiuaii wazdum
foyamnunasdu wiouisdemenuide
Research and problems solving under supervision of supervisor, experimental and

searching information from various sources. A report is required.

487 lassnuiiiawniamalulagndanuiininuaznsudssdiaiidnm 2 3 (0-9-0)

BEB 487 Special Project in Bioenergy and Biochemical Refinery Technology 2

FtsRuneu : @aule vny.486

Prerequisite: Have earned credit of BEB 486
msiseuaznsuidamnnelinisguaresenansdiivinu fimsmeassdunin wazdum

TOYANUMATDY NTOUNIAITIBNUITY
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Research and problems solving under supervision of supervisor, experimental and

searching information from various sources. A report is required.

vn.488 HnUszaunisalideselseine 1 3 (0-9-0)
BEB 488 International Research Experience Training 1

yidessUszma mddeuaznsuidymanelinisguaresenasdfiuinusnemia i
msvanosduatl uasdumdoyannunasdy wiondsenyid

Doing research abroad. Research and problems solving under supervision of foreign
supervisor, experimental and searching information from various sources. A report is

required.

vn.489 Wnuszaunsalidusnslszing 2 3 (0-9-0)
BEB 489 International Research Experience Training 2
AUsRuneu : aould vn.488
Prerequisite: Have earned credit of BEB 488

NNITuAaU eI mﬁf{’fﬂLLazﬂmLf’f{]zmemsié'mi@LL@G{J@@@W'ﬁéﬁU?ﬂ@MNW@ il
MIvRaesduA’ uazAumMTeyaanuvady WSauiiede eI

Doing research abroad. Research and problems solving under supervision of foreign
supervisor, experimental and searching information from various sources. A report is

required.

= = a 1 a v = a a v IS) I
LLa%Lﬁ@ﬂﬂﬂ‘lﬁ’]i?EJ’J”U?IUHQ&J’JGUWUWWULa@ﬂ%@ﬂﬁ’m']'l“lj’]LV]ﬂIMIﬁEJWﬁN’]U‘U’JﬂWWLL@%ﬂ?iLL‘Ui;J‘ULﬁlI
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Fann Mleaeulumanans Snlidesndn 6 nilefn dsseasiBeaseluil

Ay1UsAULaaN
U306 mallAnTsigatiionanuel 3 (2-3-4)
BEB 306 Characterization techniques

NANN1THALNITUTEENAMATANTAATIBMTIANUTOU  NTIATIEVTNGIUING V09 TER
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lusgAuganian  NMITIATIEnTEgAnaNIuYesian  MileTeilagldmalianisdeiuused
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lenduuiogauusuazHanfe) aalnsalatveseynadidnnsouiignuandasssesadiond
Sursnanlasalal nallnganssmiLuuLas 9anssABLIaNATOULUUABINTIA NABIganTsALl
BLANATIULUUABINIY NEBIFaNTIAULNTUNIIN NABIFANTIALITIOZAOY wiaaUnlvsy3
wATANTIATIEYsNN, WaTan1slusunstaamgll, MyindsiarufenIseantiay, ata
mslaneinagady, maleneiaidivenitudomas

Thermal analysis: thermogravimetric analysis (TGA), differential scanning
calorimetry (DSC), dynamic-mechanical analysis (DMA); Spectroscopy: energy dispersive x-
ray spectroscopy (EDX), x-ray photoelectron spectroscopy (XPS), infrared spectroscopy (IR);
x-ray powder and single crystal diffraction (XRD); Electron microscopes: optical microscopy
(OM), scanning electron microscopy (SEM), transmission electron microscopy (TEM),
scanning probe microscopy (SPM), atomic force microscope (AFM); Elemental analysis and
mass spectrometry, temperature programme techniques, oxygen demand measurement

(TOC/BOD/COD), adsorption techniques, fuel testing.

U307 Ladlnediues 3 (3-0-6)
BEB 307 Polymer chemistry

msaudAnsinavesiaguediuesiddnludwmnded UfAsewaznisnszuiunislunis
dunsizit aouzmnulundnuazedugiu nsuszyndlinediues

Commercial Synthesis of Important Polymers. Reaction and Manufacturing Process.
Reaction Mechanism. Physical properties and characterizations.  Crystalline and

amorphous. Application of polymers.

Nn.308 ﬂizmumssﬁugﬂwaama% 3 (3-0-6)

BEB308 Polymer Processing

a v [y

amﬁ'ﬁﬁugmmﬂﬁﬂéﬁmmsuaqﬂUﬂ'mLU'ngwaﬁLuaﬁ‘ NITUIUNITUAREAN NTLUIUNTT
NABA NITUIUNITONLEU NTEVIUNITAA NTTUIUNITOATA NTEUIUNITIUT NTEUIUNITINY
ﬂizmuﬂmwwyumﬁ'm LWﬂﬁﬂﬂWiLLﬂigﬂgUﬂ dusunanasin

Physical basis related to polymer processing. Mixing process. Compression molding,
transfer molding, injection molding, extrusion, film molding, foam molding, rotational

molding. Other polymer processing techniques for plastics.
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346 lihuazaunsaldidnvsedndiiugiuy 3 (2-3-4)
BEB 346 Fundamental of electrical and electronics devices

Tidesdu  whetamawih  Ussianweslilith  avwdasasomaliiih  2eas
éLﬁﬂmaﬁﬂéﬂﬁugm 29sliuuUAg 1 20aseeadaiawmed 2masueeids nisldiedesdeTvng
i arsvhawvesgunsaldidnvnsetinduvudaduazlidudedy wu lalon nsudawmes
sevuent unasinelin ndhn1snsIaTeNNnRsBdnnsedindtudu

Basic electrical concepts, electrical units, classification of electricity, electrical
safety, basic electronic circuits, electrical circuits, oscillator circuits, power amplifier circuits,
electrical measuring instruments, functions of linear and non-linear electrical devices such

as diode, transistor, operational amplifier, power supply, repairing of electronic circuits.

NNU.366 NNTDBNUUULTIHLIALATYTND 3 (3-0-6)
BEB 366  Economic and Ecological Design
AmNLMINELaEdNMITeIMIERnLUUdinAATYgia  1lmedne  Awandou
mnAnIginstin Anudssnisvestildiulddmids massuiioy aussousiuduiaden ns
fuuUsmsnuaunmuessmaluladfiferfudaundeunagnsnsuiuussfonsooniuuids
A Leswgia MeUFulswdndausioaninadundes
Definition and principle of economic and ecological Design (Ecodesign).
Environmental parameter, life cycle concept, stakeholder requirements, quality function
deployment for environment technologies, environmental benchmarking. Eco-design

improvement strategies, product improvement, Eco-label.

367 NsUssliuigansudndiod wazasueunansuddmiugnanIINdIel 3 (3-0-6)

BEB 367 Life Cycle Assessment and Carbon Footprint for Biochemistry Industry

a a

nannIshazwAnieIiuNsUsTENIInSTInvewansiuet (LCA) Tngavailen n1s

q

UFUUTe nsEUIuUMsHEn n1seanwuuNdndueiivd Msvudiaznandidey duilnadileuas

D

miﬁﬁ@%uqmmw Uaonfy ASUBULATAR NTILATIZIOITOIAITUDU NMITILATIZAIDITOENT
T myleseidesseadeiig

Principle and concept of life cycle assessment (LCA), green input, process
improvement, products design, green logistics and market, green consumer and safe final
disposal, carbon credits carbon footprint analysis, water footprint analysis, ecological

footprint analysis.

43



MNU.368 NITHAANRINUTINNLAL TANFIUTINN 3 (2-3-4)
BEB 368 Biofuel and Bio-based Material Production
lA5ea3199097a0 T30 and@inianienn audiniead wazaud@iniadinnvesian

(Y =

FIANNTLUIUNISHNANLT DNAITININ hATNANN UNNNARNNTAATINN 18D unNSEUIUNS

a

NARINYAUNTE MTofsafATeTanm andAvemwdndusiindnls waznsliuszlovdan
wARSueTiNAR L

Structure of biological raw material. Physical, chemical and biological properties of
biological raw material. Production of biofuel and bio-based material by microorganism

and biocatalyst. Properties of biofuel and bio-based material and their benefit.

NNU.369 WaaRNTININ 3 (3-0-6)
BEB 369 Bioplastics

ganaradndinnildndlnsidounarnediuessssuud 35nsdunsevinaiadin
101 N15UsEYndld aulh NM9MTI9EBUNTSE DAV TN NS ouAanETeINANERN
Frnw waluladdider waluladine ndndavioandilen uasmsinvdunndew/ngmng
vizedorimuniiieades

Classification of bioplastics derived from petroleum- based and bio- based
bioplastics, synthesis of biodegradable polymers, applications, properties, testing of
biodegradability, degradation of bioplastics. Green technology. Eco-technology. Green

labeled products. Environment protection, laws or rules related to environmental concern.

nd.387 nsmuauAmuAIniulsuTLal 3 (3-0-6)
BEB387  Quality Control in Biochemical Industry
nsusmsalulad 3Lﬂ§wﬁmw§mam§ NIAIUANANAIN NITAIUANUALAITIANIG
asuaiy m’mﬂaamﬁﬂuiiﬂmuqm’mmiu ﬁaﬁﬁmaﬂﬁﬂmﬂh%aLﬂﬁLLazamuuaﬂamuﬁ
Technology management, economic analyses, quality control, waste management,

industrial safety, ethical standard of biochemical technologist and field trip.
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A9 5 N13IANTEUIUNTITUS

a1fu HAAWSNI5I38USVaMEaNgAT (PLOS) N13IANTLUIUNTITEUS Wnsiauazusziliung
A1uAU3 (Knowledge)
K1 | oSuiendnmiswagnguiidnuineneans adnmans uazimeluladd | danisi3ouslusuuuy Project Based Learning | msthiaue/n1sviisenu
ndunaziemeronahldluivunuveusazningns was/mie
Anwisoluseiudadindnw
K2 | ysannmsvannisuasnguiiuingimans adinenans wazmalulad | dan1siteuilusuiuy Project Based Leaming | n1sdlaua/n15vinsieanu

a1791199 Wag/vi3e Ysunnsiiniumansau iiediases Ussiiu

2 L4 A 2/ [ I3 1 A LY
AUATIEN AT/119D ﬁiqﬂﬂiiﬂaﬂﬂﬂiqmﬂﬁm LaY/NID UINNTIU

Active Learning

ArunNnwy (Skills)
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