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TU104 Critical Thinking, Reading, and Writing

15.105 vinwgn1sdeansienmdingy

TU105 Communication Skills in English

115.106 AMUANFS19ATIALALNTADENS

TU106 Creativity and Communication

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

(laltfunqenn)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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dauil 2 : dnfnwnrgdedinuneivirne muleulvseiviivangasiivuald 31uiu 9 wihefin Al A

a

15.155 aﬁmﬁugm 3 (3-0-6)
TU155 Elementary Statistics

115.156 poufiumeiuarnmadoulusunsutou 3 (3-0-6)
TU156 Introduction to Computers and Programming

&4.296 misn5«1qmﬁaagﬂﬂisaqﬁmﬁsmmi 1 3 (3-0-6)
EL296 English for Academic Purpose 1

2) Ay nany Taitpeni 102 wheda

2.1) FugIUNIINeIAaasuazatiaatans dnfnwazdesdnuineiviunuinIniugunndvendans
WAZAMAAENTIILIY 26 MIEAn INTETYRIRE LU

WM.111 F¥nen 1 3 (3-0-6)
SC111 Biology 1

M. 112 F7Ine 2 3 (3-0-6)
SC112 Biology 2

M.121 1Adl 1 3 (3-0-6)
SC121 Chemistry 1

WM.122 1Al 2 3 (3-0-6)
SC122 Chemistry 2

M.135 Wandvaly 3 (3-0-6)
SC135 General Physics

W.161 UJURNMTYIne 1 1(0-3-0)
SC161 Biology Laboratory 1

W.162 UJURNTYINen 2 1(0-3-0)
SC162 Biology Laboratory 2

W.171 UJURMsLed 1 1(0-3-0)
SC171 Chemistry Laboratory 1

W.172 YURMsiadl 2 1(0-3-0)
SC172 Chemistry Laboratory 2

m.185 UfTRn1sHANdTlY 1(0-3-0)
SC185 General Physics Laboratory

A.209 Lma@é’au,azaums@mqﬁuéﬁmé]’u 3 (3-0-6)

MA209 Calculus and Elementary Differential Equations



A.218 Lma@é’aﬁm%'fmmmam% 1

MAZ218 Calculus for Science |

3 (3-0-6)

2.2) Avdenuluaen dnAnwasdeadnwsieinn sl 60 wein ansieivaeialull

nwy.170

BEB170
nwy.200

BEB200
wy.201
BEB201
d.210
BEB210
wy.211
BEB211
212
BEB212
y.230
BEB230
y.231

BEB231
nw.240
BEB240
wd.250

BEB250

nwy.260
BEB260
NWU.290

BEB290
nny.291
BEB291
313
BEB313
nny.351

BEB351

AMITVYURUUNIIAINTIH

Engineering Drawing

nanARALATIZN

Principle of Analytical Chemistry
\n3osdiodinsent

Instrumental Analysis
wioslulaufng

Thermodynamics

nanadolunsd

Principle of Inorganic Chemistry
TR sAdidaysnng
Integrated Chemistry Laboratory
AAAAnSEnSURRaIMNTsNT 1AL
Mathematics for Biochemical Industry

PENNITAUINTUAUT N AINTTHIUNTZTUIUNTAL

Basic Principle in Engineering Calculation in Chemical Process

gnamnssudemadanmuasiaditanimidesdu
Introduction to Biofuel and Biochemical Industry
FuaduaraITIe1gaunsd

Biochemistry and Microbial Physiology

whedfuRnislugnamnssudued 1
Unit Operation in Biochemical Industry |

Ugyyaw 1

Pre-project |

Ugyyay 2

Pre-project |l
Usingnisalmsangleudmsuinduadl
Transport Phenomena for Biochemist
AunIdRnavnIsukazmalulagnimdn

Industrial Microbiology and Fermentation Technology

1(1-0-2)

4 (3-3-6)

4 (3-3-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-0)

2 (2-0-4)

3 (3-0-6)

2 (2-0-4)

4 (2-6-0)

3 (2-3-4)

1(0-3-0)

1(0-3-0)

2 (2-0-4)

4 (2-6-0)

15



wy.352
BEB352
wy.361
BEB361
y.362
BEB362
wy.371

BEB371
nwy.490

BEB490
nwd.491

BEB491

wialulagoulasilugnaivnssy

Industrial Enzyme Technology
mhedfuinislugnavnssudued 2

Unit Operation in Biochemical Industry |l
nseanLuuAIesUnsalinfiuazduadl
Chemical and Biochemical Reactor Design
nsHnulsung

Mechnical Workshop

anfafny 1
Cooperative Education |
annafnw 2

Cooperative Education I

2.3) ¥ 1UIAULRBNUBNEIVY

M.301

SC301

AN.206

CM206

n3UsEnauMIAUInNeImanswazmalulad
Entrepreneurship in Science and Technology
wilBunsg

Organic Chemistry

waridan@nwndn 1 3 3 wiiedn 910 Ieelul

§.338

ST338

d.431

ST431

A59RNLUUNITNAABIENSUINGFIENS
Experimental Designs for Science
A159RALUUNITNAABALUDIAY

Introduction to Experimental Designs

2.4) Ay dan

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

1 (0-3-0)

6 (laltioenin 450 )

6 (laiviosnin 450 Hla)

10 NUILAG

3 (3-0-6)

4 (3-3-6)

3 (3-0-6)

3 (3-0-6)

6 NUILAR

Pnfnydesdonfnesnedviniivus sunusivlitesndn 6 wiieia aarelul

317
BEB317
NU.318
BEB318
U316
BEB316
y.326
BEB326
y.327
BEB327

walulagisaufizen

Catalyst Technology
fhuargunsaididnnsedndiiugu

Fundamental of electrical and electronics devices
wailansiigadiondnual

Characterization techniques

NNPBNLUULTILLIALATYINY

Economic and Ecological Design

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

nsUssdiuigdnsuandoe uararsusunansuddmivenamnssuduad 3 (3-0-6)

Life Cycle Assesment and Carbon Footprint for Biochemistry Industry

16
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U328 n1sAIvANAunlulssLTIATl 2 (2-0-4)
BEB328 Quality Control in Biochemical Industry

y.356  msUSuanmsusuTandanw 3 (2-3-4)
BEB356 Biological Raw Material Pretreatment

U346 NISHAANSINUTININLAE TAAZIUTINTN 3(2-3-4)
BEB346 Biofuel and Bio-based Material Production

U386  LAdineAmes 3 (3-0-6)
BEB386 Polymer chemistry

U387 wana@ninIw 2 (2-0-4)
BEB387 Bioplastics

In.388 ﬂﬁzmumiﬁﬁugﬂwaama% 3 (3-0-6)
BEB388 Polymer Processing

ymU389  iadiffuia 3 (3-0-6)
BEB389 Surface chemistry

Fwndenuena1v lawn
Mg ndeniunnglundngnsdug aelansiiuresragineimansuazimalulad uinerdesssumans 7

Weasulia1vivdudseu ausaamadoussuduividsnuanaivila

3. AY[DNLES

C =1

Pn@nwianunsadeandnwInledldnideaeuluuinerdesssurians Wudvidenas sruiulidesnit 6 vy

v
udsst =

An NedlivunesInne Fndnwill vuanwsnalsemneaney

o

HnAnwaziivwandintuduividenaslile

1) Atundnansin@nuialuniadiud 1 uagdiun 2 Aldsiage “us” seAu 100 fie 15.100-15.156

4. mMsfne3vn
1id]
5. nsAnwuitesueyUsyaluavivmaluladndsnudanmuaznisulsguadidanm
infnwglalafnwsedyeieg amunangasluavimalulagndsnudinimuaznisudssuaiidinmlane
An avaulddosndt 101 mhein audouludeluid favslasueyUsaya,
1) Ieirseiuadsazanlaising 2.00
2) ltunsdouduindnunudilsitosndt 5 mansAnwUnd
3) IgAnyAn@nwialusin 30 miefn
4) lafnwsedyanizvesairdrinalulagndsnuiinmuaznsudssuieiidinmlidesndi 61
mihgin Uisﬂauﬁqwmm%mﬁugmmﬁmmmam%uamzﬁmmam‘ 39 26 wrein wazdvUeduluanvdnladesndn 35
mhefn Inedosaouivdsduluaunldlisng C (2.00) yain

5) leAnw3vLaenas kiitsanin 6 wuein



3.1.4 WHUNSANY

UnsAned 1

nAFeud 1 wihefn | madeud 2 nein
15.104 N13AN 91U LAZIUBUDENNY 3 15.101 Tan ooy wazlny 3
AU 15.155 aaaﬁug’m 3
15.105 Vinwgn1sdeansfeniunsingy 3 WM.112 e 2 3
M.111 Frinen 1 3 M.122 1Al 2 3
W.121 edl 1 3 m.135 FEndnly 3
M.161 UURNITYINeN 1 1 M.162 URURNSTIINEN 2 1
w171 JfdRnased 1 1 w172 UfuRnisiadl 2 1
A.218 uAaRaad I UIneImans 1 3 w185 UFRmsiEndly 1
VINU.170 MITULUUNISIAINTTH 1 £.209 UARARARAZANNITLTY 3
XXxoxx JpNGONET 3 oyiusi oy
374 21 21
Unsfinendl 2
nAFeudi 1 wihefn | aaFeud 2 nehn
15.100 wardlasiunsastiannleyim 3 201 wpSesiietinsne 4
15.156 ARUNLADTIAZ NS B 3 n.211 ndniadietiunse 3
TUsunsudosdiu
AY.206 LANBUVSEY 4 nny.212 UJURnsiailidaysannis 1
n.200 #aNLAIIATIZY 4 U231 ndnn1sAaatuius 3
Amnssulunszuiunsiall
nny.230 Adlnmansd iy 2 nny.240 Qmammsm%mwﬁa%amw 2
QNAMNTTUT 1AL waziadifanmidesiu
vny.210 weslulaunding 3 VNU.250 TuANLAZEITIVEN 4
AUNTE
ny.290 Jayviiveity 1 1 . 260 Mheuuanslu 3
uamMNISUT AL 1
nny.291 Ugymiiiey 2 1
394 20 21
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UnsAne® 3

madeui 1 wiheda | nMadeud 2 RUAA

15.102 YinweIInn19d9nu 3 15.103  Tinfupudady 3

15.106 AUANAS19ETIALATATS 3 M.301 MsUsENBUAITATUY 3
doans Inenmansiazinalulad

nU.371 msinaulseuna 1 nnU.351 AUVEERRaIMNTTULAY q

walulagnisudn
313 Usingnisalnisangleu 2 nny.352 wialulagieuluily 3
dmsulinguail PAAMNTIH

338 N1398NKUUNITNARBIEIMTY 3 vny.361 wdreufuRnislu 3

Wemans vse PAAMNITUTNAL 2

4431 mseonuUUNIRaelBdY nn.362 maaammum%‘lawﬁmzﬁ 3

dllazuadl

@19.296 MwISsnnuLiiegnUsTacA 3 N oox AP Fentuanvn 3
193015 1

Nl v udenluanan 3

XXxxx  AvNABNLES 3

99U 21 22
Ynsdnendl 4
madeuil 1 whein | MaSeud 2 nuein
NNU.490 annadne 1 6 NNU.491 annadne 2 6
57U 6 6

3.1.5 A195U185187%1

FyAnwiall doudi 1

MUAFIAUAERNT

15.100 warlesiunisasianndeym 3 (3-0-6)

TU100 Civic Engagement

19

Ugniledndiln unum wazmifianuiuiaveuvesnisiluaundniitvesdinulugiuswadedandiunszuiuns

waNuaneds 1wu MIusIee nsedunensdnwsie gaududu nednAnwazdeailasainissusd Wieliinnis

$u3 viseiansdsuntas Tudsznuiiaula

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.
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15.101 lan 9udeu uazlne 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

Anvunngnisaiiddnyuedan ondeuarine lufifivianisides nsusia deuiausssu Tasldnseuuudn
ngud uarspilovidomediaumand siunseAunsuazendegvaniumnivieyanaiildsunnuaula deliAnyues
semuvanuansiazdtlanududeudiduiusiuiilan fSaddnana (GLOBAL MINDSET) énnsavinmisnseunaia
Bowmuwazdalanieilmiléniewndy

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.

45.109 winnssufiunszuIuAngUsENOUNS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

msUszifiuanudsauaznnsaiisleniall N13ARLAZNITINBRULUUEUTENDUNS N15AnAulakas s
g9 Msfoansiegsiauaznisaiiausegaleegnaiiszdvinm nsadrenmusiuiiodny

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.

PN WEANERS

15.102  inweTieamnisdau 3 (3-0-6)
TU102  Social Life Skills

NIALAFUNINAULDIUUUBIATIY Hamagusiene evsual dwen wardndyaim Saduinveddyiievdaels
Uszavanudnsauasli@inludeuegraduay densimunnuamnsalunisguaguainnisnignisianisanuasen
mMsadreanusiupmeersuel nsdilanueswaznsuududowdyfudgwimesiiuiale e1sual wasdeeu nsdila
ArvInEvesguYsaans nsld Sulsraumsniuazanusudsluaudiiudsenieaus fuaged Tuuausinag s
irufad aun3 AaUznsuans wazandnenssy

Holistic health care, addressing the physical, emotional ,social ,and spiritual needs ,which is considered.
Important skills for success in leading a happy life in society. Students learn to develop their ability in physical
health care to manage stress, build emotional security, understand themselves and adapt to psychological,
emotional and social problems. Students also learn to understand the meaning of aesthetics, experiencing and
appreciating the relationship between art and humanity in different fields, namely visual arts, music, performing

arts and architecture.
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15.108 MIIWAUILAZIANTITAULDY 3 (3-0-6)
TU108 Self-Development and Management
mMssansuaznsUudnTuTisluduminerderiunansmnurainuatskazEI MM nsWaYinweedany
WAZAILAAIANIITHA NSIAAULBILAZAITINUNUDUIAR miﬁwmmiﬁauimaams?l% LLﬂ%ﬂWi@@jﬁ%mﬁUéjsuaﬁjN
asuguaziAINGsTuLas fu
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. Learning to live harmoniously

and respectfully with others and the society.

PIAINYFANTNUADNANER S

45103 Findueudsdu 3 (3-0-6)
TU103  Life and Sustainability

nsiuiudinegrainiuiunsiddsunamwestan Wilanuduiusssninmain vedsssuud uywd uas
asands fedaandouassadna nslindany iwsugha dennluanudaudauaznisuusiaey AROATUDIAAIINTNI
Inermanidaandon Mhlugnmsuuasuintingnnudsdu

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 vinwzAaiadiun1sAUam 3 (3-0-6)
TU107 Digital Skill and Problem Solving
vinsemsfadsinaniionmaudityminaznsimulenalmidudieuuasiasugia Arwannsolufumuas
mshisansaumaldessfiusgansnm nsussdiuanudidedevesansauma n1sndunsesuazdanisansaumaneig
Huszuu mslduazasseussasiuadva nisdeansesulatiogsilondn
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.

NIIANIW
15.050  MIWAUIINYEN1YIDINY Y 3 (3-0-6)
TUO50  English Skill Development (laddfumiaein)

Rniinwenwdinguluszauidessiu ldun n1sila n1swe n1seu madew @aysannis dedduiiugiulunis

Wawwinwenwdinguszausoly
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Practice basic skills for listening, speaking, reading, and writing in English through an integrated method.

Students will acquire a basis to continue to study English at a higher level.

15.104  N19AA 91U WAZIWEUDLNIII T 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing

ﬁ’@umﬁﬂwmiﬁmaemﬁ%aﬁmzymr:humi(?ﬁu’ﬂﬁwmu MMTIATIZN NMIFUATIZA LazNITUTTIUAT NuYinyy
msguileduanszddy ilegagone siauad auudgiu vdnguatduayy nmsldinauaiiilugieasuvesnudou
WauvinwenslisusansmuAndiues 1ilmanawazn15lewdaynis $Snaenanninude LLa%L%@@JISG%@MﬂﬁL%’]ﬁU
UUNBIBWULDY Taxfvenunsgdmangulastayaunldlunisasiassanuleuldegnedivsydnsam

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.

15105 inuensdeansden undings 3 (3-0-6)
TU105  Communication Skills in English

Nauwinwensils ya 01y LLastﬁaunmwé’aﬂqw‘ImEJ:J@LﬂummmmsahmiauwmLﬁa uanasuanudnuiiu
waznseu dievhanudlademivnslumandsine MRedestuindnveaindnm

Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines

related to students’ field of study.

45106 AnuARASNATIALazN1A0ans 3 (3-0-6)
TU106  Creativity and Communication

NSEUIUNISARDEAS19as3A nefinsAnddnnsiduesdusenevddey uaznisdeansanudasainanliiie
wadunvSosanzaunuUIuNdIny TausTn anmindey ﬁy’ﬂuﬁzé’uqﬂﬂa DIANT Uavdsny

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.
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Ayl dun 2

15.155 aﬁaﬁugm 3 (3-0-6)
TU155 Elementary Statistics

anvardynviadd umuadidmssaun anuiasduy Muusduwazniswanuawesinlsdy viuy
e wagUnd madian1sdindodauagn1suanuaswesiiada n1sUssanaa uaznsmagevauRgIu eatuALede
UsEININGULALILALADINGY N1TIATIVAMURUTUTITIMUNNIUGAET N1TIATIZVNTINNDLLAT ANFUNUSITLHY
Wil nMsvegeulaniddes

To identify 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.

5156 meufwosuarnndeulusunsudesdu 3 (3-0-6)
TU156 Introduction to Computers and Programming
nénn1siugIuesssuuAeLianed ninmIntsUssitanadeyadiaansoind soduaiszuuuazeeniiag
Uspynd Sumeuds faau nisunudoya FBn1snsesnuuuiasimulusunsy mauitgmieneilusunsusedugs
Basic concepts of computer systems, electronic data processing concepts, system and application

software, algorithms, flowcharts, data representation, program design and development methodology, problem

solving using high-level language programming.

89.296 MwISinquiiiegnUsrasinITinms 1 3 (3-0-6)
EL296 English for Academic Purposes 1
AUaRunow : d@v. 172 #se us. 105

Wavinuensile ya 8 uazdouniwdinguiiegaussasdldaivins Lﬁamﬁaiﬂjwﬂszﬂauﬁwmsaqﬂ
au Msliddens msusseeduneukanszuauns nslimdaasduugi N1395UIEANUAUN UL LAL NG
WATNITITUIBAINULUIIBULAZ AU
Prerequisite: EL 172 or TU 105

This course focuses on students’ English listening, speaking, reading and writing skills in English for
academic purposes. The course content includes summarizing, giving definitions, describing processes, giving

instructions, explaining cause and effect relationships, and describing compare and contrast relationships.
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Aniugumsineemaniuazadasans
M.111 F¥nen 1 3 (3-0-6)
SC111 Biology 1

Frnendosiuresdnt lassaiauaznssviumasinuiensisdnresdnifudszduluana wad aide
o¥az szuv BeseduTin lassadrauasuiiveansaiinddnlunisarevendnuazmaiugnssy msdadwundnd n1s
WSAulaLaziaINTg NM3FuLg naAnssu 3Taung waslineineivesdn

Fundamental biological concepts of animals, structures and basic metabolic processes of animal at
molecular, cell, tissue, organ, system, and individual levels, structures and functions of nucleic acids in genetic
inheritance, animal classifications, growth and development, reproduction, behavior, evolution, and ecology of

animals.

M.112 ¥3Ne 2 3 (3-0-6)
SC112 Biology 2

¥
a a =] N a

FringnUosnuresie 1Aseasne 3590 LagsTiuAvesiy ndundoulmuaznszuiunsyinnuileswuliie
M3AsIn MsIRdmuNdiy MIEuLg ITauns warlineing1veiy
Fundamental biological concepts of plants, structures, physiological and natural aspects of plants,

energetic and basic metabolic processes for life, plant classifications, reproduction, evolution, and plant ecology.

m.121 1adl 1 3 (3-0-6)
SC121 Chemistry 1

Tassaiseznon laumoudy nMsinFesdidnaseu Bidnasewrsuenan nsunisdaduusimanlui Vsinaduiug
Sovardnaiusinluansuseneu Wussiadl anmlnfnau Wussleesu Wustlavaud laswadedida Ussaniuans ngul
fuszilaud sUs1slinana autivessmsnSiumninuasunsuddu dunssanmdidnaseu nyuesuiageuni Aiasiufa
WiaANEY VOIUNAD LLiﬁﬂLW’jmmeMLaqa Wuszlalasiau ununiIgaA AUty andRreadniin veawduuunan
vodulsedugu wadviie saumall aAnudou nsaigloundinuaiiuieu anudeuduniz Yjiseigaaiiuieu
UfAsenAenusau ngvneuvnamans nguedaad

Atomic structure, Quantum numbers, Electron configuration, Valence electron, Electromagnetic radiation,
Stoichiometry, Percent composition, Chemical Bonds, Electronegativity, lonic bond, Covalent bond, Lewis
structure, Formal charge, VSEPR theory, Molecular geometry, Properties of representative and transition
elements, Electron affinity, Ideal gas law, Gas constant, Gas mixture, Liquids and solutions, Intermolecular
forces, Hydrogen bond, Phase diagram, Concentration units, Colligative properties, Crystalline and amorphous
structures, Unit cell, Thermochemistry, Heat, Heat transfer, Specific heat, Endothermic reactions, Exothermic

reactions, Thermodynamic law, Hess’s law.
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M.122 1pdl 2 3 (3-0-6)
SC122 Chemistry 2

WTeAUAeY : WEANY .121

Prerequisite: have taken SC121

JauUNAFNART ANN1INNSATT ARSI Sufuvesfiten aunisngdnsluguuinug 3edin wdanunefusiud
asistuns aunaiadl Arasiiauna vdNveNATIABILY NTA-AN ANULIIVBINTALALANY AAITiaLRANTALALENY Ty
HavadlepausIu N3tNmMIANIA-Ae a1sasaretnwes willuin aun1s3nend ununwwadliih dndlniunsgiu
wuamel 1fidun3e arsuszneulelasmiueu mssiude ansuszneudunididvileitu UiAseddiyvesasuszney
dunsy Useleviliazanuddgesasusenaudunid

Chemical kinetics, Rate law, Rate constant, Reaction order, Integrated rate law, Half-life, Activated energy,
Chemical equilibrium, Equilibrium constant, Le Chatelier’s principle, Acids and bases, Acid ionization constant,
Base ionization constant, pH, Common ion effect, Acid-base titration, Buffer solution, Electrochemistry, Redox
reactions, Cell diagram, Standard electrode potential, Battery, Organic chemistry, Hydrocarbons, Nomenclature,
Organic compounds with functional groups, Important reactions of organic compounds, Uses and importance of

organic compounds.

M.135 Wandly 3 (3-0-6)
SC135 General Physics
ndnmansianduasmavssynd omasounquiadonis namans vedlva guvmamans maduuazadu
Iwihuazudivan aduwimdnlui faumans wagiidndoall
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.161 UJURNSTYVINe 1 1(0-3-0)
SC161 Biology Laboratory 1
AUAUnaU: LAe@ny) wIeAnwInTaNAy m.111
UfUAnsasuANuimMmgu e m.111
Prerequisite : Have taken SC 111 or currently taking SC 111

Experiments related to the contents in SC111

W.162 UJURNITYINen 2 1(0-3-0)
SC162 Biology Laboratory 2
FdsAuneu: tefny BTeAnwInseniu m.112
UFuAnsiEsuAuimamgeseivn m.112
Prerequisite : Have taken SC 112 or currently taking SC 112

Experiments related to the contents in SC112
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WM.171 YHURnsedl 1 1(0-3-0)
SC171 Chemistry Laboratory 1
Ataduneou : refinw) Wsefnwimdeudu m.121
U UAnsiesuANiN1mg v m.121
Prerequisite: have taken SC121 or taking SC121 in the same semester

Experiments related to the contents in SC121

W.172 UjdRnsedl 2 1(0-3-0)

SC172 Chemistry Laboratory 2

ItaRunou : iefAny WsefnwImSaNiu m.122
UFURANsESuANNIMaNg wiIvn W.122

Prerequisite: have taken SC122 or taking SC122 in the same semester

Experiments related to the contents in SC122

W.185 UFTRMIANTLY 1(0-3-0)
SC185 General Physics Laboratory
UftRmaiiaty msianazanunainedou namand adu T faumans uasiandusndysl
Laboratory practices involving measurement and errors, mechanics, waves, electricity, optics and

modern physics.

A.209 whaRdaLaraunslseyiusilewiu 3 (3-0-6)
MA209 Calculus and Elementary Differential Equations
vsAuneu : @ould a.218

o v

dlauazanudeiieseflandunateiiuls eyusdosuazauvuIenIusvIAln syiusdaydudugs

1

' a v &

oywuddoslasu3ens nganld wasadseyitussiuuaznisuseend Ageanduing Adanduimdvosiladduansius
wagmsUsegnd auntsidseyiusdudunilaazduduass BnmsvinaasssalaasiluuasialaaslanzUsaun i
BUNUSLAZNTUTEYNALTAULULT IR IINGIANERT VSN NARAYTBITEULANMSTUAY ANaniz LInwosiane
JEUUANNSOYNUS LAz TUTEENG
vanew : ifumheRaligiddsdnymieaould a.219
Prerequisite : Have earned credits of MA218

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 wAaRdadmIUInemans 1 3 (3-0-6)
MA218 Calculus for Science 1

dfnuazanudeioswesileddu eyiusvesilsituivadnuaziladduedde nggnld  eyiuslauies eyius
duAuas NsUsTendvaseyus HasiudeyiusiasnsUseynd Yjeius Usnuslidrdaue inallavesnismuinug
USiusdrinlunnarnisuszgndluniasuadin eynsueiiud
vanew : lifumhefalgiddsdnymieaould a.111 vie A.211 w3 A.216 Wie AU.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

Fudaruluaian

WU, 170 NSLYEULUUNIOIAINTTY 1 (1-0-2)

BEB170 Engineering Drawing

wadans@eudidnes ey nslisugunsasviedaUsegnd  meldanslisunmsne  sleuninessls
sl Madeunmanudii nslduunn madeunmia St ndnmssvusseededu Msmukued maBeuwuuld
ADUNIADIYIY

Lettering techniques, applied geometry drawing, sketching techniques, orthographic drawing, pictorial
drawing, dimensioning, sectional view drawing, auxiliary views,  introduction to descriptive geometry,

development, computer-aided drawing.

L4

vny.200 naNLARILATIE 4 (3-3-6)
BEB200 Principle of Analytical Chemistry

MAATER IR MIleTeidain Madenitienet dureunTiasigd maleseilaenisd

Y mshasieilaeiuns watiddny mﬁLﬂﬁzﬁ“ﬁ'@gj@‘lﬂdﬁi’fﬁﬁ&ﬁ@ﬂ@l’u MIAATIENANUMUTUTINYRUBYA N3
Wisuiisuteyanneadn nsveaeuanulilinedds uasnmsuszsendldadnlunsiessideyadelusunsuduiagy

Qualitative and quantitative analysis, selection of analytical method, analytical process, gravimetric analysis,

volumetric analysis, Significant figure, introduction to data analysis, data variation, data comparison, method

validation and verification and application of statistic software.
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yn.201 n3esiiotinszn 4 (3-3-6)
BEB201 Instrumental Analysis

o o 1

ﬂ’]iLﬁU WaEsSNEIAIRE1Y NSLASENFIBENY 'Vié’ﬂﬂ’ﬁl,l,aSﬂ’ﬁﬂigEJiﬂfﬁmﬂﬁﬂiﬂiﬂﬂﬂﬂi?ﬁLL“U“Ui%‘Lﬂ‘U wagluuADaLL

a a

wiadlasinlnnsdl Sedelasuilnns @ swdslosou Tasnlnandl wdnfiugvesaninsdlnd sansililewan- 33
Uaawninsalnd gliuawudanlnsalnd ezmeuiinuevrenduaninsiines ezmeuiindliatuauninslnlaiives uas
nsUsEgnAldNUIATISATIUTINY

Sampling plan and sample preservation, sample preparation, principle and application of planar and
column chromatography, e¢as chromatography, liquid chromatography including ion chromatography,
fundamental of spectroscopy, luminescence spectroscopy, ultraviolet-visible spectroscopy, atomic absorption

spectrophotometer, atomic emission spectrophotometer and applications for quantitative analysis.

nnd.210 waslulauniind 3 (3-0-6)
BEB210 Thermodynamics

nguasweslulaundind ouiall toulnsy wawudase Tgdnsmsiud ssuuiaudounasinaudu wesly
IawndinddmsuansuIansuasvoman nasnudase o ﬁwmeama‘ﬁqmﬂLﬂﬁLLazmamw mnuadosuaznTUAsua
uNUn WG AndLad

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

w211 ndniadeduvsg 3 (3-0-6)
BEB211  Principle of Inorganic Chemistry

Tnssadmdndesdiu puduiusvedaseads mswdsuma wdnuuasiusziedl aeaases UfAseluane
Y044d1 Fumeasinsiindueded laswadaganiavesian nufvesaiilaeesiudulasiaillanzdunsd ngufiuse n1s
w3s IAsienlassaiwasantfisng q vesasiledou nalnnisiinuisenvesansetiunig unuimvesalsidteauly
Uiz TS svnagnavng ey

Fundamental of crystal structures, structural relationship, phase transition, energy and chemical bonding,
colloid, reactions in solid state, nucleus synthering, microstructure of materials, principles of coordination and

organometallic chemistry, bonding theory, preparation and characterization of complexes, chemical reaction

mechanism of inorganic compounds, role of complexes in catalytic reactions and industrial applications.

w212 UHURNSIATITayYsIng 1(0-3-0)
BEB212 Integrated Chemistry Laboratory

UfuRnsietunuimmguivmanieddunsd nanedefuniduasinesiulawiind
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Experiments related to the contents in principle of organic chemistry principle of inorganic chemistry and

thermodynamics.

230 AdinAansEnuanaInnsIUT ALl 2 (2-0-9)
BEB230 Mathematics for Biochemical Industry

fvadannees, Wy szwukasiluligianuds, Avdurnteesiuds  fladumasmanedudsuaznis
Uszgnd USiusauduiarUsiusnui san1sulasmiuats nan1sudadyises malaszidedou

Vectors algebra, line, plane and surface in 3-dimensional space, function of two variables, function of
several variables and applications, line integral and surface integral, Laplace transform, Fourier transform,

complex analysis.

9U.231 NANNISANLIUTUAUTIAINTSUIUNTLUIUNTHAL] 3 (3-0-6)

BEB231  Basic Principle in Engineering Calculation in Chemical Process

wé’ﬂﬂﬁﬁqmmﬁugmmﬁmmwmﬁ mMshgawaasiieteuas liRetosiuufAzouadl msvhnandsnu
Inglddayaaunaindl aunadnoa teyanisnieninuazdeyanisgnmnamans n1suitdyminauiaansiay WY Aauna
a3 waznasnuluaniizliagsi

Introduction to 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.

VnY.240 9RAMNTTUTBNAITINNLaTLATTIN WL UB A 2 (2-0-4)
BEB240 Introduction to Biofuel and Biochemical Industry
AAN194arN112v0an15A L EIUNTIURAA NN TTTRWEATININ LaziadTanin nszuiun1siiieatedly
'&1 a A a a aa a IS
gRaMNIsURING T wazlulofia Tsalniingauna enaunssunddinin enamnssuaigiudanin anainnssy
Tang I gnavnssuatanuuny wislududad msndauiadanim
Direction and situation of operation in biofuel and biochemical industries, related process in biofuel and
biodiesel industries, biomass power plant, biochemical industries, bio-based chemical industries, bio-based

material industries, oleochemical industries, biogas production.

nny.250 FupdlnazaSTive1gdusy 4 (2-6-4)
BEB250 Biochemistry and Microbial Physiology

WARLAYDIAUTENBUYRITAE 1ASIAS1 nivesrsiulawmsn nsnazilu TUsAu nsATiAadNLALILLNUDATUN

a

Neadas NMILanBNTBIBULATNITAIVAN NTARLEN IATIUUN UALTEUAENUTVRIRAUVSE UVUDATULAENITAIUAY

NS5 UOIYRARAUNTE
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Cell and organelles. Function, structure 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.

260 veufUAnslugnamnssudaed 1 3 (2-3-4)
BEB260  Unit Operation in Biochemical Industry |

afmemansvesadlanarnsUszand Unngnsalvesnsive uavaunsiugiuwesnisivanisivavesvediva
siadaslalld uazwiasamildluieuasduun gunsaldsinuvedlva indesdlefliindnsinslva dnvasuazautfoyne
VBT N1FARYUIN NSHEN N1SHenTBILTsNveslualagIBiTing N15IPUATLATI NSNTEY NTANAZNBY mw;gumfi'm
lalaau Wadalagiadu nsemensyiuie N13gedu wagn1sAnKEn

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

adsorption and crystallization

nny.290 Jgyvdiiey 1 1(0-3-0)
BEB290 Pre-project |

nsAuAudoyamaineimans msdeansanuimaineimanifuasisay msdanisiioudiufnssuasi
Anw nsSeudinermansuazimaluladiiunisvhaudungy

Skills on sciencentific information search, Skills on science communication to public, Science,

Technology, Engineering, Mathematics (STEM) learing approach, team-based learning in science and technology.

nwd.291 Jgymidiey 2 1(0-3-0)
BEB291 Pre-project Il

nsAuduunaTidetugeiugudoyarie nehuiavitaaiienisrosenuide sudeuitite indesled
Tlunsnseudeiauelasenuise madeualasenuide nsiansananudulildvesidelasssides msdiausiin
1A5991179

Advanced academic article search via various academic databases, patent mapping for research, research

methodology, tools for drafting research proposal, guidelines for preparing research proposal, and proposal

presentation.
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nnl.313 Usingnisainisaneleudmsuindaad 2 (2-0-4)
BEB313 Transport Phenomena for Biochemist

WENNISVBINTEBNANNTOU 18 WL wasluwudy audfivedlva adnemanivediva aunisanuseiie
Tuwudy Tagnsth msmnasnisunded anmnnsaremenudeunuuasiuaylinsilunils @es wioawid vanidesdu
Aenfunisivavesmnudeunasdiewveunass N5USEENANITANEMNIRGNT

Priciple of heat, mass, energy and momentum transfer, fluid properties, fluid mechanics, continuity
equation of momentum, conduction, convection and radiation, steady state and unsteady state heat transfer,

two and three dimensions heat transfer, principle of heat and mass transfer and applications of mass transfer

351 qAuvsdgnavnssuuazmalulagnismdn 4 (2-6-4)

BEB351  Industrial Microbiology and Fermentation Technology

'
= a =

UNUINYD9AUNIIRanNTINNAATY JULUUNISIRSYwAENSHANKAR S uTive iunidanamnssy walulad

a s

NSWAZIEAURNAINNTIY NSUSNWIRAUNSE n1sUSuUasiug

q

NMsziaeRaunsdanamnssunussauiosU Ju
j@]} a o

AUN3E wandugNaUNISanamnsuidAny
Role of industrial microbiology, growth and production profile in microorganism, cultivation technology
for laboratory and industrial process, microorganism maintenance, microbial strain improvement, major microbial

product for industry .

nny.352 wialuladieulsdlugnamnssy 3 (2-3-4)
BEB352 Industrial Enzyme Technology

Tassaauazandinanil maFendeuazuingy nalnnsssufizeveseulsiaunamansvoaeulsl n1s
Sudansvinnuveneules wulwiniigy mamugunsvhanureseules maviieuleslyuiand nsuszgndlfieulasins
QNANVNTIU

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.

361 wigufuRnslugramnssudied 2 3 (2-3-4)
BEB361  Unit Operation in Biochemical Industry I

A15UIANNSDU NITNIANTBU NISIRSIEAINNSDU Lﬂ%‘lamamﬂ?{au mm%auwuﬁaaaqsﬁu’um%"aaLLaﬂLUSEJu
mm%@mwumaéuawia Lﬂ%‘.@\? LLaﬂLﬂglEJUWJWlI%I@uLLUULLB\m Lﬂ‘%IENﬂTULL‘Liu Lﬂ%@ﬂé]lll'iﬁmﬂ %ﬁﬂﬂ"liﬂé{}u ﬂ'ﬁ@ﬂ%&luﬁﬁ 19
ANAVDUNAL- VBN NISTVLATAY

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.
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wnU.362 mIsenkuuiIesinsakainazduad 3 (3-0-6)
BEB362 Chemical and Biochemical Reactor Design

'
saa o ' aaa '

saunamansiiowureslfisen saunadiansvesljizendisnugniianssljizen nszuiunisaielou 19

q

'
] =

URRTenTiTiFsiAsondureuds UfRTendmsuszuuuiavonds uazufaveuvan idesufnsal uuunsuaziuuieng
Lﬂ%mﬂﬁﬂiﬂhmuﬂ@iﬁﬁa Lﬂ%dﬂﬁﬂiiﬁmuwﬂﬁd LLU‘UEJEJ"Nﬂ’l'ﬂMamszﬂuqmmaLLas WUUINADIANARALIA Wqﬁmlmﬁ‘um
wazinIesufnsninisarelou in3esufnsaidmiunisivanuuvatsignnn mavsin saunamaninisiadgiuln madu
91N1F N1T0RNKUUAIUHNTIFININUALNITVEILUUA

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.

U371 MSRNUlsIUNa 1 (0-3-0)

BEB371  Mechanical Workshop

UfuRnnsiieatunsinuuntuny nuesedisna uluwsiunulanswiy Maveuniauazlni w3edns
a g v
Foud uazauvasaielulssu

Practice in work-piece measuring, machine tools, bench works, sheet metal works, gas and electric

welding, and CNC machines; safety in workshop.

VNU.490 audafin 1 6 (lsitfounin 450 dalsg)
BEB490 Cooperative Education |
nmsuftRnuludnvaeninnuitasmmalassoudilddusoumneg sasaaumsinvhnenuuasnmsiiaue
On the job training as a temporary employee according to the assigned project including report writing

and presentation.

Vny.491 annadne 2 6 (lsitfonn 450 dalw)
BEB491 Cooperative Education |l
maUfdRmidudnuasminauiasnaalassnuildfuseune amsaysanmsausluduineimag aw
Dululdvmasssgeans uasnansgvusedauindey sasnaumsdariissnulaznininaue Wevhnsussdiusaliinu
Tnetaanuausefiuvesonanssivsnwianiadnum wﬁmmﬁmuaumiuﬁﬂ’aam‘LuamuUszﬂaummazﬂmzﬂﬁumi
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.
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AN TIAULEDNUBNEIU

A.206 LALIDUNIE 4 (3-3-6)
CM206 Organic Chemistry
FudsAuneou : @aule . 122

a v @

awweilowndl nalnvesufidomsunuiiuuui edleflanuazdidnlasiian syyadase msdaBesilmiveduiana
asusznaulndlendnezlsundnlalasaisueu arsusznouemelsiendn (@msutndnwiuenanv)
Prerequisite: Have earned credits of SC122

Stereochemistry, Mechanisms of nucleophilic and electrophilic substitution, Free radicals, Molecular

rearrangements, Polycyclic aromatic hydrocarbons, Heterocyclic compounds. (For non-chemistry students)

M.301 MSUTENIUNIAINEIAansLaziialulad 3 (3-0-6)
SC301 Entrepreneurships in Science and Technology

wnAnmadufuszneuns ssduszneuvesnugsia BnsBugshnieianngsialwl msfnwinrandululs
mmilﬁaﬂﬁmﬁ'mﬁ’umiﬁuuazmiamu N1IAAIA NITHER miﬁmiw%’wmﬂimqwﬁ NIIATIUKUTIND

Concepts of entrepreneurship, Structures of business plans, Starting up or Developing business,
Feasibility study, Basic knowledge on finance and investment, Marketing, Production, Human resource

management, and Developing a business plan.

d.338 NNOONLUUNITNARBIE NS UINGFNERS 3 (3-0-6)
ST338  Experimental Designs for Science
Fudsduneu : aeuls 15.155

LLU’Jﬂ’JWNaﬂ‘ﬁuﬁWﬁLUﬂﬁiaaﬂLL‘U‘Uﬂ’]ﬁ‘V](ﬂaaﬂ LLNULLUUﬂ’ﬁVlﬂﬁ@QEﬁ:QJﬁ@JgSﬂJ LLNULLUUﬂ’ﬁV]ﬂa’eNUﬁ’fJﬂ?jllﬂuuuiﬂj
LLNuLLUUﬂWi%@a@Q?\]GﬁaaSau ASNAABINNTBIEEA  UWNULUUNIINAGDY aldnnann LLNULLUUﬂ’]'ﬁV]@ﬁENQWl};’] 13
TpTzanuuUsusiusy Rndunisesnsuunmaveasdagldfmesiamiddensivenmans  nslilusunsudnsagums
GAL
Prerequisite : Passed TU155

Basic concepts of experimental designs; completely randomized design; randomized complete block
design; latin square design; factorial experiments; split plot design; repeated measures design; analysis of

covariance; design of experiment practice using some research papers in n sciences; use of statistical packages.

@.431 miaammumﬁmaauﬁmé’u 3 (3-0-6)
ST431  Introduction to Experimental Designs
Adsduneu : aauldl 15.155 wse 4.212
Mﬁﬂﬁui’mﬁi‘ﬁUﬂﬁ@@ﬂLL‘U‘UﬂWiVIﬂa@Q LLNULLUUﬂWiWﬂa@ﬂEjQJﬁQJUjﬂj NMINAGDUABUNTIER ﬂ"liLU%FJULﬁEJUWV!@Jm N3

G]i’JT\]ﬁE]U“?JJE]ﬁMHa LLN‘NLLUUﬂWiVIﬂaE]QUgaﬂEiNﬁiJUuiﬂj LHULUUNIIVIAGDIRF) JE8TAU LLN‘L!LL‘U‘Uﬂ’]iV]ﬂﬁ’ENUﬁﬂlﬂiﬁm‘uﬂiﬂj LN UBLUU

nsvesesEUaanaen mylneianulsTiusy nadenldnuuunvaaesivinzan nsldliusunsuduagunieda
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Prerequisite : Have earned credits of TU155 or ST212
Basic principles of experimental designs; completely randomized design; contrasts comparisons;
multiple comparisons; randomized complete block design; latin square design; incomplete block design; split

plot design; analysis of covariance; choosing the most suitable design; use of statistical packages.
A udenluaan

316 wetiansiigatiendnual 3 (2-3-4)
BEB316 Characterization techniques

ANNITHAENISUSEENAMATANTTIATIEMTIRNNTEY  MTTeRduuinewesTanluseiugania M3
Anspinszeamdsnuresian mylnsedlngldnedansderuuidenduuiteiauuunaainife aualasale
Yueseynrdidnnseuiignuanidesseisdiond Sursaanlnsalall madaganssmituuuas qanssmididnnsounuy
d09N310 NFOIRANIIAUBIANATEULUUADRIIY NABIaNTIMINTUNIIA NABIANTIALIIBTADY wuaaUnlvswms
wATiAN1SIATILE9), watian1slusunsugamgll, NM3IAUTINNAINABINITERNTLAY, mﬂﬁﬂmﬁﬂiwﬁn’ﬁ@jm%’u, A5
Jnmeautivenhiudemas

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.

317 elulagiusaufisen 3 (3-0-6)
BEB317 Catalyst Technology

ﬁugmmﬁmamﬁﬁ%mLﬂﬁL%aLs'a Ausealfiseeniuguaridiswus nalnnisunsuazn1sgadu wuudiass
JaunaraniveINaAnUFAToNTAss MmanTeaariinsesifusufiten madenanmvesiussufiten meUszgndld
fseufiselugaamngsy

Introduction to Catalytic Chemistry, Homogeneous and Heterogeneous Catalyst, Diffusion and Adsorption
Mechanism, Kinetic Model of Catalytic Reaction, Preparation and Characterization of Catalysts, Catalyst
Deactivation, Industrial Application of Catalyst
w318 Thuargunsaididnnsedindfiugu 3 (2-3-4)
BEB318 Fundamental of electrical and electronics devices

Tutndesdu miefamsluih Uszianvedlitith audaendemdlwit 2sesdidnsefinditugiu 2eesiihuuy
19 9 eseeadalaimed wasveteids msliiedeslotaneliin mavhavesgunsaiBidnnseinduuudadunayl

I a ¥ ] a s 6] 1 U v 1 a a a 6’3 ¥
Wudadu 1wy lalen nsudames ssuwend wiasanglnil vdnnisnsiagentnsnasdiannseindiuny
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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.326 N150DAKUULTILALATEENT 3 (3-0-6)
BEB326  Economic and Ecological Design

ANNTINELAEaNNNTYRINTERNUUUTsTAIATYgRa WsTiinesne Awanden wuiAnipinsdin mnudesns
vouffldnlddmds malSeudioy aussousdudunden mstulsnhugunmeesmaluladiiAedfudandes
nagmsnsUSuUsshNseenuUUTeina LeswsRa nsuiuusmanfuriaaninadanden

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.

327 nsUsediudndnsudnsdos wazasusurnnsuddmsugaamnssudiad 3 (3-0-6)
BEB327  Life Cycle Assesment and Carbon Footprint for Biochemistry Industry

a aa

nannIskazkIAneItuNTUTEELINInsTinvemanduel (LCA) TngAudilien n15UTuUse nseuIumInae

4

v '
[T % =

N1seenkuUURARSNI g n1svudwazaandilien fuilaedilistwasnisindndugavined Uasady Asusulasin N3
Ainseisessesnisuey Meseisessesmsiiith nsinseiisesseidaiiiae

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

U328 n1smuAuAunlulssudadl 2 (2-0-4)
BEB328 Quality Control in Biochemical Industry

N5UTMIMALULAE ATIEMATYSAIENS N1TAIVANANAIN NTAIVANLAENNITIANITANTHATY AuUasnsiely
Tssugnamnssy Besssuvesinmaluduad @nsdnwuazganuuenanud)

Technology management, economic analyses, quality control, waste management, industrial safety,
ethical standard of biochemical technologist
U346 MISHARNGINUTINMLAL TARTINTINN 3 (2-3-4)
BEB346 Biofuel and Bio-based Material Production

lassairavesiandinin audanisnignn audiniaail wazautinie@in neesTandin1mnszuIunIsKEs

a

WOMAWININ UasndndnaTingn N Taninm Ingefunseuiunsnanaingdunse visedusauizendanim audives

o

NanSuaNNAale warnsldUseloviannudnsueinndale
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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.

ywe.356 nsUsuanmdusutanianin 3 (2-3-4)
BEB356  Biological Raw Material Pretreatment

yianazUszinvesiandinim nssuiunisuiuanimtuduianiinmuasmaluladiiedes Yademamenin
il wardanm fifadenszuaunsuuanmduiy msinnefadinarlasaimosiandin musuanindusu nisih
fagtanmusuanmdusulldiusslend wagmsdssdumaasusgianisuiuanmiagnm

Classification and types of biological raw material. Biological raw material pretreatment process and

related technology. Physical, chemical and biological factors of pretreatment process. Analysis of biological raw

material-pretreated structure. Use of pretreated-biological raw material, Economic evaluation

vnU.386 LAdWeAOS 3 (3-0-6)
BEB386 Polymer chemistry
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Commercial Synthesis of Important Polymers, Reaction and Manufacturing Process, Reaction Mechanism,

Physical Properties and Characterizations, Crystalline and Amorphous, Application of these Polymers.

VnU.387 WaaRnTanmn 2 (2-0-9)
BEB387 Bioplastics
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Classification of bioplastics derived from petroleum-based and bio-based bioplastics, synthesis of
biodergradable 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.

n1.388 ﬂizmumi‘ﬁugwaama% 3 (3-0-6)
BEB388 Polymer Processing
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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.

U389 mdlituin 3 (3-0-6)
BEB389  Surface chemistry
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Structure of solid surface, types of adsorption, surface-active agents, adsorption isotherms, surface

analytical techniques, overlay structure and surface diffraction, surface imaging and depth profiling.
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