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2.1) Fniugrumadngraaasuazadiaaans Undnwazaesdnuisgivlunuinin

[
=

fugrumeimeemansuasadamanssiuau 23 nihein nnsedvdwiolul

W11 e 1 3 (3-0-6)
SC111 Biology 1

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

w122 Al 2 3 (3-0-6)
SC122 Chemistry 2

m.135  Wandily 3 (3-0-6)
SC135 General Physics



w161 UUEns¥IINen 1 1(0-3-0)
SC161 Biology Laboratory 1

m.162  U{URN5TINe 2 1(0-3-0)
SC162 Biology Laboratory 2

w171 Y§UEnsed 1 1 (0-3-0)
SC171 Chemistry Laboratory 1

w172 U{URnsed 2 1(0-3-0)
SC172 Chemistry Laboratory 2

w185 UFtRnsHANdTLY 1 (0-3-0)
SC185 General Physics Laboratory

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

M.209 Lma@é’mazamﬂms‘?jaauﬁuﬁlﬁmé’u 3 (3-0-6)

MA209  Calculus and Elementary Differential Equations

2.2) Anvedvluan dndnwmardesinumedn S 38 miein anseinsselull
NY.201  9aTVINE 3 (3-0-6)
BT201 Microbiology
n¥.202  UHURN598TINeN 1 (0-3-0)
BT202 Microbiology Laboratory
Y231 AAINTIUTLAL 2 (2-0-4)
BT231 Biochemical Engineering
n¥.242  fugeans 3 (3-0-6)
BT242 Genetics
n4.243  UURnsiugmans 1 (0-3-0)
BT243 Genetics Laboratory
n9.251  waluladyinw 3 (3-0-6)
BT251 Biotechnology
M9.252  Aanssuassassamamalulagfdinaw 1 1 (0-3-0)
BT252 Creative Activity in Biotechnology 1
NY.282 WAl 3 (3-0-6)
BT282 Biochemistry



N%.284
BT284
NY.332
BT332
N%.344
BT344
N%Y.345
BT345
N%Y.352
BT352
N%.355
BT355
N%.440
BT440
N%.450
BT450
NY.491
BT491
N%Y.492
BT492
N%.493
BT493
N%.494
BT494
N%Y.495
BT495

2.3)
AX.206
CM206
AL.227
CM227

UuRnsTell

Biochemistry Laboratory
MheUJURNITNIIAINTTUNTZUIUNITVINN
Unit Operations in Bioprocess Engineering
WUgIAMINTIY 1

Genetic Engineering 1

U URNsiugIAINTIY 1

Genetic Engineering Laboratory 1

52 08UNTINENIINGIFERTTININ
Biosciences Research Methodology
AanssuadsassAmamaluladdinin 2
Creative Activity in Biotechnology 2
Frensaumamansidostudmiumaluladanamn
Introduction to Bioinformatics for Biotechnology
N13AIVANAMNINKENAINITININ
Quality Control of Biological Products
Hnaunimauny

Field Training

dunuimanalulagdinamn

Seminar in Biotechnology
TAssuiEenIamalulagdiniw 1

Special Project in Biotechnology 1
TAssnulasnIamalulagainin 2

Special Project in Biotechnology 2
239555uMLmAlulagdinn

Ethics in Biotechnology

AY1UIAULRINUBNEIYN 11

aa a6
LAUBUNTY
Organic Chemistry
WIATIikaEN1TUTEYNA

Analytical Chemistry and Applications

1(0-3-0)

4 (3-3-6)

3 (3-0-6)

1 (0-3-0)

2 (1-3-2)

1 (0-3-0)

3 (2-3-4)

1(1-0-2)

1 (0-3-0)

1 (1-0-2)

1(0-3-0)

1(0-3-0)

1 (1-0-2)

NUIYAR

4 (3-3-6)

4 (3-3-6)
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.338 A199NLUUNITNARDIE NS UINEAIanS 3 (3-0-6)

ST338 Experimental Designs for Science

a.431 A15BDNLUUNISNAABIUBIAU 3 (3-0-6)
ST431 Introduction to Experimental Designs
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N¥.336  AUANIRAITUATNAIUY 2 (2-0-4)
BT336 Material and Energy Balances
NY.337  ANSEIBNLIE ANGOU LazTULIUG 2 (2-0-4)
BT337 Mass, Heat, and Momentum Transfer
n9.338  nsanelauwalulaguaznsdanismaluladdiniw 2 (2-0-4)
BT338 Technology Transfer and Biotechnology Management
Y376 FAVIINYIRAFIMNTTY 3 (3-0-6)
BT376 Industrial Microbiology
nu.377  UHURN59ATIMENRREIMNT T 1(0-3-0)
BT377 Industrial Microbiological Laboratory
n9.476  walulagnismin 3 (3-0-6)

BT476 Fermentation Technology



nu.477  UfURnsmalulagnisuin 1(0-3-0)

BT477 Fermentation Technological Laboratory

nv.487  waluladioulel 3 (2-3-4)

BT487 Enzyme Technology

VY478 MTIATIZRNITRIYAULR N3lTa1501903 1 (0-3-0)
LAENTAT AN INVDIREUNSY

BT478 Analysis of Microbial Growth, Nutrient Consumption,

and Product Formation

wazLaanAnwdnlidssnii 8 wiensn ns1edvludvdenvesarvisnaluladgdinaw
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N9.307  @RTIVEILaYRUGANANIRRUNSY 3 (2-3-4)

BT307 Microbial Physiology and Genetics

N%.359 waduazmTTAsLEeiie 4 (3-3-6)
BT359 Cell and Tissue Culture

NY.326  @ITINUILASTUALIVDING 3 (2-3-4)
BT326 Plant Physiology and Biochemistry

n¥.327  fivayulnsuasansnandnissuis 3 (2-3-4)
BT327 Medicinal Plants and Natural Products

Nv.426  N1IAIVANLAETID 2 (2-0-4)



BT426 Biological Control
n9.449  waluladTininuaznisuTulsanugie 3 (3-0-6)

BT449 Plant Biotechnology and Breeding

wazanAnwdnlidesnin 8 nuleAn NIV EBNVBIENVITNALULASTININ

V393U NABNUDNEANTN

2.4.3) viuamalulagdanndaasaunanans

nnnalulagdinineudiansaumanansy suulunisiauiwasUssg ne by
lUsunsumauiintmes #aenaud1lanszuIun1ITNIIABN W asLa I INeLTIAwIaluN1SIANTS
uaglinngiauduiusseninadeya uazyadoyaiiianududeunazivuslvgvesdeyanis
Fen ilelidlaosdnnuiiiuguuasninilulssgndlimanaluladdinwldogimanvane
uagiINEaY 1wy Msvhunelsn MspnLULLAEALE) NMIfuatsangrsnisdanmanndi
anulns n13@nwraduvainvaiguaziuiouioud ol dTnluszaulodnd (omics)
FIUDINITYININITAUT A 1UTI@TAUNAINTEAUT LuNAud sTeaulAsIas19vedliuiana
(structural bioinformatics) titeilanalnnisviauvesdsdidinludedn
tfnumsnunaeindelud s 18 whefn i
N¥.307  @STINUUASIUTAENTRAUNTE 3 (2-3-4)
BT307 Microbial Physiology and Genetics
Y9359 waduaznsnzdsaieid 4 (3-3-6)
BT359  Cell and Tissue Culture
N¥.346  N15REUIUTHNIUTT I TAUNAMIERS 3(2-3-4)
BT346 Bioinformatics Programming
Y347 tumeuIIethansaumeraniiiugIy 3(3-0-6)
BT347 Basic Bioinformatics Algorithms
9308 Inemsdeyadesiudmiumeluladdinm 3 (3-0-6)
BT348 Introduction to Data Science for Biotechnology
Nv.447  waluladneadiansaumnaaans 2 (2-0-4)

BT447 Bioinformatics Technology

= = a (IR 74 ! 1 a a a = a aa
wazldonAnwidnlitesnin 8 wuein ans1eiwlulvidenvesd@rvnivinaluladdinin

YIDIVADNUDNANVY



2.4.4) vsaNIneINTYINMUAZNITUTZLNA
ynaningInsiinmuaznisUszgnd Wunslivninenstanmitonnudsdulag
Yl n1sueInnugmanalulagdinwadely lysannissudunineinsdinimuagnis
afagaliiugunmmeiniieliAnanuaisassduinnssmanaluladdnmnelii in
audaduluifsng 4 maFeunisaeudusuuuuysannislasimanifineadesndenloaiels
Unfnwniuanuduiusuazasisaunseningdeuselegivaansneinsdininuasnisuily
Usggnaltiitensiaunyseimaegnadadiu
dndnwasAnuseineell s 18 wiefin 6
N4.307  @3TINMAHUTANENTAUNTE 3 (2-3-4)
BT307  Microbial Physiology and Genetics
Y9350 waduazmaimziasaioide 4 (3-3-6)
BT359  Cell and Tissue Culture
NY.316  ANUNAINNAIENINFINNRALIIAUINIG 2 (2-0-4)
BT316  Biodiversity and Evolution
N¥.318  NIPUIWTAUNTNGINTTINNHaLNITUTZENA 3 (3-0-6)
BT318  Aspects of Bioresources and Applications
N9.319  N1SAAMINKAENITUTHIUNTHEINTTINN 3 (3-0-6)
BT319  Monitoring and Bioresource Assessment
nu.d456  mMsdanisveadeideuinnssuogisdsdy 3(2-3-4)

BT456  Sustainable in Waste Management and Innovation

LALLEBNAN®ANMUTRENIN 8 NUILAN 91NT1BIVNUABNENVBIANV IV WNALULATTIN N

PIDIVADNUDNANVT

2.4.5) Ay ndenluanvunalulagdiniwm laun
n4.206 Y@M tuTInUTEIITY 3 (3-0-6)
BT206 Microbiology in Daily Life
N¥.207  WAlANITIATIEINNRaTYINGT 2 (1-3-0)
BT207 Techniques for Microbiological Assay
N¥.246  WugAansiuday 3 (3-0-6)
BT246 Genetics and Society
NY.256  wanAugvanalulagtinim 3 (3-0-6)

BT256 Biotechnological products



N%.306
BT306
1%.308
BT308
7N%.309
BT309
Nny.317
BT317
N%Y.329
BT 329
N%Y.349
BT349
NY.357
BT357
1%.358
BT358

N%.366
BT366

NY.367
BT367
NY.368
BT368
NY.369

BT369

NY.378
BT378
NY.379
BT379
N%.406
BT406

¥ainen

Virology

FinervesilelanasnaluladTanin

Biology of Fungi and Biotechnology
Anuvasnien1inmlunsufuRauniadiine,
Biosafety in Microbiological Laboratory
QauvIsdmiunsianisdanadey
Microorganisms for Environmental Management
fuftetfumunnisuazn1seniudin

Plantlets for Recreation and Lifestyle
Wugeansuywd

Human Genetics

wluwmaluladg@inw

Nanobiotechnology
msUszgndldnamneidsneaduaziouuslode’
Applied Animal Cell and Embryo Cultures
hwereufmesilodumdasaunamans
Introduction to Computer Skills in Bioinformatics
NN990ALUVENTIADUR AT

Computer-Aided Drug Design

I TAUNAAIENTNIINITUNNE

Medical Bioinformatics

\AsesllanavinAlansEuIAIeATasE I UNTUSEYNA

THrunmamalulagdiniw

Machine learning Tools and Techniques for Biotechnology

Application
wialulagnsuandys

Brewing Technology
yfuRnswmalulagnisndades
Brewing Technology Laboratory
AR NTAINEUNSY

Microbial Products

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3(2-3-9)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-0)

3 (3-0-6)



N%y.407
BT407
Ny.416
BT416
ny.417
BT417
N%y.418
BT418
N%.419
BT419
Ny.427
BT427

NY.436
BT436
Nny.437
BT437
N%Yy.438
BT438
N%.439
BT439
Ny.446
BTA446
N%y.448
BT448
ny.457
BT457
N%.459
BT459
N%Y.466
BT466
NnYy.467

(3

wialuladdas
Yeast Technology
wiatialun1siiUnvesdeniesginimn
Bioremediation Technology

W N AlLLAE I

Biotechnological Araneology
WAlUlAETININEMINBULAZLNAIN R DY

Algal and Plankton Biotechnology
Ufuinsmanalulagiinmamasasunanneu
Algal and Plankton Biotechnology Laboratory
A3Iveuarmsiansudinsiuiendanadiv
Postharvest Physiology and Management of
Horticultural Products
NIFOONLUUNIZUIUNTITNINTININ

Bioprocess Design

IFINITTUUWNUBARA

Metabolic Engineering
nsUsznouNIMISAluladdinn
Entrepreneurship in Biotechnology

ATASNATIALBEHAIUIUTANTTUNIIININ

Creativity and Development in Biological Innovation

NUFIAINTTH 2

Genetic Engineering 2

uiind

Genomics
waluladiedesduLeanaged
Alcoholic Beverage Technology
WndsnIsunamAlulagyinn
Pharmaceutical Biotechnology
WivoAnassnanaluladdinin
Selected Topics in Biotechnology

A5E0E1TNUINYIANEASNILNALULAETININ

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

1(0-3-0)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1 (0-3-0)

2 (2-0-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)



BT467 Scientific Communication in Biotechnology

nu.486  aiAuiuINe, 3 (3-0-6)
BT486 Immunology

nv.488  lassaiawazntiiiveslusiu 3 (3-0-6)
BT488 Protein Structure and Function
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dnAnwuenawdiivssasrazineivlnawtyweluladiinm avdosdine
5163w sallidesnin 15 wihedn fall
1) Fnwniveiu 6 mhein s
n9.353  waluladyinw 1 3 (3-0-6)
BT353 Biotechnology 1
9.354  walulagyinin 2 3 (3-0-6)
BT354 Biotechnology 2
uay
2) ondnwidnlsitfesnin 9 mieRnneinfidnaeulundngnssiia v, 3XX uas
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Laidesnd 101 miiefin museuludielull Tavslasusydsyan



1) IeAseuedeazvanlisinda 2.00

2) I8unsidoudutindnewiuiudilitesndn 6 mansAneUna

3) Ig@nwdAnwilusn 30 miein

4) laAnwrsredganizvesarvnivunalulagdininlidesnit 65 nuluin
Usgnaudemnaiitugiumednemansuazadinaans s 23 mieda uazivdeiulua
Snlaitfesndn 35 miefn nedesaeuivisdulumulalining C (2.00) nniwn
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4.3.2.3 WHUNISANE

Un1senen 1

AABeud 1 miefin
M.111 3Ine 1 3
WM.121 A% 1 3
W.161 YURNISTINeN 1 1
WM.171 YRUREnsadl 1 1
AF.101 N15AA 91U LazlTausg1eiiasalg I 3
a9.105 finuen1sdeanTnIan1wsingy 3
A.218 uAAgRadmTUINeans 1 3
M.251 wAlulagdann 3
594 20
AAFeuil 2 mhehn
W.112 33ne 2 3
M.122 1Adl 2 3
M.135 WAndvild 3
WM.162 YJURN5¥TINe 2 1
W.172 YUEnsiadl 2 1
.185 UFTRn AN ALY 1
5.109 winNITUAUNTEUIUNTARKUIENOUNTS 3
115.155 adAfiugu 3
7,209 uAnASALAzANN LT YTLSL DDy 3
594 21




Un1sAnuen 2

MABeud 1 nUwAR
AL.206 LARBUNTY 4
AL.227 WPIATIBYikaEN1TUsTENA 4
5.201 AN NsRudmiuyana wse 3
15.202 ATULATOA3D9A9YIU ¥T0
45.209 A5 19NUTININTAUNA AU U
15.156 Madeulsunsudainenmaniid oy 3
15.100 walasnun1tasiiewntyn wie 3
45.200 wawleanunisasilewntamlagesnuuunisiseuiios vse
5.221 NRYUFINNTUYITUTEAUY IR %39
45.222 NM5gU3NNTUITUTEAUUIUNYA
XX XXX AYUAONLET 3
394 20
aASeudi 2 Vel
V9,116 ANEVaINaEaTIn e T RdE 3
M1%.201 98T7INEN 3
M%.202 U UFn159a%3 38N 1
%.231 AFNTIUFIAL 3
V1%.242 ugANans 2
n%.243 UURn1sWugenans 1
%9.252 Aanssuassassanamaluladdinin 1 1
%.282 T LAl 3
nv.284 URURN59 Al 1
XX XXX AU NADNET 3

EIEEY

21




Un1sAnen 3

aadeud 1 VeRRL
11%.332 18U UANIINIMINTIUNTLUIUNITTINN 4
%.355 AanssuasvassAmanalulagdinin 2 1
4.338  N1598NLUUNITVIARDIENSUINYIFAERNT 130 3
4431 mseonuuuUMsVaae oy
49.296 NWITINUTNIVINTAMIUA1INEIAEnS 1 3
XX XXX Y NADN TadAu 10
324 21
aaEeud 2 VeRRl
N%.344 $ugIAIngsy 1 3
n%.345 Y URN59ugImngsy 1 1
N%.352 52AU8UNTIENIOINGIANEATTININ 2
¥19.460 Fransaumeman il asdudmiumaluladianm 3
XX XXX UGN laiifiu 12
524 21
maggsau Ynsfnwdi 3
neAn

19.491 Hnarunieauy (ladoenin 180 4alua)

1

EIEEY

1




Ynmsanedi 4
aadeud 1 VeRRL
9%.492 duuumanalulagdanin 1
19%.493 lasenuiitawnnamalulagdinin 1 1
XX XXX Y NADN 3
XX XXX Y NADN 3
XX XXX Y NADN 3
574 11
aadeud 2 TeRRL
n%.450 mim‘uqu@mmwmﬁmﬁm%mﬁamw 2
1%.494 Taseuiiawnanalulagdinin 2 1
N%.495 93555uMmAlUlagdIN N 1
574 4
4.3.2.4 AN95U1Y18IVY
Jrdnwialy
nuaAITUlanLar AL
15.109 winnssuiunszuiuAngUsenauns 3 (3-0-6)

TU109 Innovation and Entrepreneurial mindset

mMsUszifiuanudssuaznsaiistonialysl nsAnuaznsNaUULUUUsENBUNS N3
dadulanazmsimugsia msdoansifagshauaznisairussgdlesgredivsz@niain msadn
AT ILladanY

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.

MIRAFUNTETUALTINYEN1TEOENS

AF.101 N13AA 91U LazlTaug19iia T 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing
WAILYINYZN1TANDE NI TUYIAEIUNITAIAIOIN NITAATIZR NITALATIZA Lazns

UszilluAl  Wawwinvemsenuiieduanseandsy  Whlagasoning  Viruei  auudgiy vangiu



afuayu  mslivmraihilugloauvesnudou  famwinwensdounansanudaiiuegied]
waHawasM I deudanng Fndevennnudn uazidoulosfeyaiinfuyimemeinues TN
aunsaddwangusazteyaunldlunisasassanulsulaegaduseangam

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.

#9.105 ﬁﬂwxmsﬁamimqmmé’mqw 3 (3-0-6)
EL105 English Communication Skills

fimuinwgnsieasmanwdanguinunsils ya 61w uaz@ou Annsldnnn ddwi
wazdwluvunmarinisasdiay

Development of English communication skills, including listening, speaking, reading
and writing. Practice of language, vocabulary and expressions used in academic and social

contexts.

MAAMAFIARNS INeFass wazwmalulad

N9.116 ALAINTANENaTIA TR ey 3 (3-0-6)
BT116 Biodiversity for sustainable life

ANUVINELAEANNEAYTDIANUAINTAEN N TINNTUUTUNN SR NEIBY aunans
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Definition and Importance of biodiversity in sustainable development. Balancing of
bio-resources conservation and utilization in product income sector and four requisites,
economic value addition, invention and innovation, well-being physical and mental health

and importance convention and regulations for multidisciplinary understanding in

sustainable life based on biodiversity.



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

anwarlynineada nuniuadfidamssaun ANzl MLUTILEasNITLINLIYEY
muUsguuuunIng dive wazund walanstnAIeg1auazNIsUINKIBIRIENRA N1sUTEUIUAT
uazMsvadeUaNLAFILAgITUALRAEUsTINSNGI A MazaRINg]  MTRTIEinT LTSI

3 v v 6

TWUANMLAYT NTIATIERNTNNRELATENEURUSITLEUTURYY NInadeulaiaaes
v : litfumheAnliiiidsdinu vioaouls 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 M3deulusunsuddinermandidecdu 3 (3-0-6)
TU156 Introduction to Scientific Programming
mMadeulusunsuponfmosuazmanidgmiuiiuguidulsslesidmsu
UnInerans dnadarans wazdaing laglduumuauiaslnsou Wunsiaudanesouuay
Tusunsuehafiuszuu aseuaqusingn flefdu 019158 nsuszananan ez usuR
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.

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

Tassafrsezmen lavmeoudy nsdnisesdidnnseu Sidnnseursuengn nsussdndu
walmdnluih Usunauduius Sesazdndiusnluansussnou uszall anmlihau siuszleseu
Wusglariaud laseaseiida Uszaniugns nquiusziiaud jUs1aaiana audfivessie
s umivuazunsudtu dunssanmdidnasou nvesufagauai Avasiiufia ufaneay
voauvan ussBamieaszninluiana Wuszlelasiau ununliignia mundudu audRnoadiniv
YDIMTIMUUNEAN Vo TIadagIu wadnule gaumall Anudau n1satsloundiuauiou

Ausaud e UAsegaanuseu Uiseraennuseu ngvnseumvnamans nyueused



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.

MINAFUNNIZLALTINYLULNIBUIAN
d%.296 NWBINUTNIVINTAMTUAIINEIAERNS 1 3 (3-0-6)
EL296 Academic English for Science Disciplines 1

MsiRLinYEn1sile Wa 81U Wew AN udannsawingimans nisinnsasy
mslifdriamn mseSunenszuauns mseendids nsesuisanuduiussninavauasa
LAZN1TOBUNEAINAUNUS TZIINANUIALDULAZAIILAS

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.

15.201 AMUINNNsRUSmTUYARA 3 (3-0-6)
TU201 Financial Literacy for Individuals

Bouitugu ndnns arwdduasiumanuumIduiiietinnedia nisldiedasde
NINTUY iamﬁgqmaﬁﬂsmﬁ] UNoume mAtANITAUIAULDY WATANITITNLNUAITRY ﬁgﬁm
iflﬁ‘u $W uardvengnenta mAtANTTINATIRUDBNLATNITAIUIUY DCA efauSnsSanisui
npfiansiiutuesy wAtAluNTNMNLUTEREnN1BRUlIUARASIIUAT  ARBRIUNANNITIAY
anudfuesUigassgianeriissiedanslneg etemhuuszgndldlunisissdin

To learn the foundations, principles, importance and guidelines of financial planning
for life goals, the uses of financial instruments, together with self-discovery techniques,
financial planning techniques including how to earn, collect, use and invest money, savings

allocation and DCA investment techniques, debt management techniques, savings increase

techniques, personal income tax saving planning techniques as well as the principles and



importance of the Sufficiency Economy Philosophy in Thai society in order to be applied in

living.

15.202 ﬂium%“au%"mamu 3 (3-0-6)
TU202 Complete Investment

Boudmadeniartunounisanpilusaianisdu fugrumsamuluiu fusanauuy
Arades  MBnNITanu  AaeRauNTATIEIiL  FBnstevieTu  warBvSvesiforuile
wispmeunoudnaulanmmu Beudiugumsamulunesusy medansidennemusnagnis
awuasiaNoluy DCA (Dollar Cost Averaging) lusfuaznesu nszuIumsuImswesnasulyi
wanzuies  wieuiSeudtsadeddfasilminawulivszavauduialunsamu  uas
WUINNNITUTUALAR (Mindset) Lﬁ@ﬁ%ﬁammﬁﬂL%ﬂlumiamﬂuiwzm’a

To learn the alternatives and process of investment in financial market, stock
investment foundations started from return, risk, tax on investment as well as stock analysis,
trade stocks method and the rights of shareholders in order to prepare before making
investment decisions. To learn investment foundation in mutual fund, mutual fund selection
techniques and DCA (Dollar Cost Averaging) regular investment in stocks and funds, suitable
portfolio management process and learn the important factors that will make investors not
successful in investing and mindset guidelines in order to create long-term investment

success.

15.209 @3UHUTIND NTALVAIRUNUY 3 (3-0-6)
TU209 How to Write a Successful Business Plan

guANuiuazyinuglunsaitunugsia madiladminegsiavesnules NsEUIUNISAN
N1TIATIAANINKINGDULALITNTTLUMNUGIND N1TIATILANTAFNYIINY LazUszaunisalngs
NnEszaueudIsafioaisrundeslunsvhgsivegaiuszansam

Business Planning fundamental and creation skill. Understanding and realising
business goals and impacts, thinking processes, business environmental analytics, and, how
to write business plan by exploring various case studies and getting direct experiences from

successful professionals and entrepreneurs.
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15.100 wardlpsiunisasilonneym 3 (3-0-6)
TU100 Civic Engagement
Ugnilsdndriin unum uagniihianusuiaveuvesnisduaundnifvesdennlugiuy
wadloslan HIUNTEUIUNISHAINMAIETE LU N15UTIE18 N158AUTIENIARANYIA19Y pa1ulusi
Taethdnwazsosdnilassnssased WielAnnsius vielinnsdsuutas Tudssiiudiauls
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.

15.200 walilaaiun1sasilieunlayylageaniuun1siseusies 3 (3-0-6)
TU200 Self Design Civic Engagement
nafauriruafnudunaidieduszueuussrsulaeiitemauedunmsudlutliymives
daau Boudisnisasdioutiamneg Aiatuludseudonisasdiovlnseenuuunszuiumsidous
LaENTIANaTINIUD1913EKdou
Prerequisite: None
The development of citizenship attitudes in a self-reliant democracy in solving social
problems; Learn how to take self action to solve problems in society by designing the

learning process and evaluation in collaboration with instructor.

15.221 NSFEUFIINNTWATUTEAUYIA 3 (0-9-9)
TU 221 Learning through National Competition
= I P a wa a - | o ] Y cal = = v
SeusHumsasdisuuRkuuied viengu lngvhauniuiuannsdiuinwm vienglanig

[y [y a

fuguaresensiitinm  hswnsudsiuluniinsudsiussiumanssylilulsznianes
winende laefnadns Aenslidudstulusouaarheresniidingn silenasdiaousiosd
AuaLTRRN T Inenderiinun  uasidetunsdousgly  “SnFnedeaeundguiunig
BouanUszaumsaiiesmsUtR” vesieinnisvesminetds uazenansdfuInudoldiy
AVIUWILYEUIIND1ASEeY vsedufienvsdiaauies

To learn through individual or group practices by working together with an adviser or

under supervision of an advisor; to join national competition stated in the University



Announcement with the result of attending the final stage of that competition. However, an
instructor must be qualified according to the criteria set

by the University and register in “Learning through Practices and Experiences Course
Instructor Lists” of University’s Academic Division and the advisor must be approved by the

instructor or be the instructor himself.

15.222 N1SFEUFNNITRATUTEAVIUI YA 3 (0-9-9)
TU222 Learning through International Competition
SeusiunsadisufuRnuuiied vsengu lnevhausuiuannsdiusng vienelanis

[y
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To learn through individual or group practices by working together with an adviser or
under supervision of an advisor; to join national competition stated in the University
Announcement with the result of attending the final stage of that competition. However, an
instructor must be qualified according to the criteria set by the University and register in
“Learning through Practices and Experiences Course Instructor Lists” of University’s

Academic Division and the advisor must be approved by the instructor or be the instructor

himself.

Avrnugumeineimansuazadaaans
M.111 FInen 1 3 (3-0-6)
SC111 Biology 1

Frnendosiuresdns Tassadauasnszuiunsvinauiiensesiinuosdnifauss s
Tuana wad oide o¥ene seuu feseduTin Tassaduagnihiivesnsainaddnlumsdionen
SNUUTNNNUTNTTY AFIATWUNFRT NSLaseyLAvlauaziaiuints nsdunus wainssy
ITaUINTg LaslndIng1vesdnd

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.



W.112 F1INen 2 3 (3-0-6)
SC112 Biology 2
Frivendowurediiy Taseedne a359ven wavsssumivesity wauedoulmuaznszuIums
yhnudosiuditensds®in madaduuniia meduiug aunns ussdneineigesi
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.

W.122 1Al 2 3 (3-0-6)
SC122 Chemistry 2
dsAuneu: mefnw m.121
Prerequisite: have taken SC121

JRUNAANERT ANN1INYTRT MAITSRT SufuvesfiFen aunmsngdnsluguuiius eds
Fin ndnunefusiud asisdund aunaiadl Apsiiauga nénveaBYILABTIE NTA-AN AIILLTY
Y9INTAUATANg ANAsTiaunansalazans filey naveslosausau Mslninsnansa-A1s ansazans
Guined el aun1s3aend wnuntmwadluin dnglifiannsgiu wuames Laldunid
arsusznevlelasaifuou nseude arsuszneudunidqdnyileidu UjAsendrdnves
a15UTENaUdUNIY UsylaviluazanudAgeasusznaudunsd

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 AAndvaly 3 (3-0-6)
SC135 General Physics
ndnn1sn1afldnduagnisuseynd 1l owinseuaquiatenis namans veslua
guvmamans nsdunazadu Tndhuazusivin aduusimdnlaidin eumans uaziiandgelml
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.



WM.161 UFUANSTINeN 1 1(0-3-0)

SC161 Biology Laboratory 1

ITIAUNDUL: IREANEN NIRANYINTENAU M.111

Prerequisite: Have taken SC111 or currently taking SC111
UURnsiasuanusnImeulseiv m.111

Experiments related to the contents in SC111.

M.162 UFURN5YITINeN 2 1(0-3-0)
SC 162 Biology Laboratory 2
TIAUNDU: IABANYY YERRNYINTONAU 1%.112
Prerequisite: Have taken SC112 or currently taking SC112
U UANSIESuANNINIIMgu eI m.112

Experiments related to the contents in SC112.

WM.171 Ufunsiedl 1 1 (0-3-0)

SC171  Chemistry Laboratory 1

F10eRUNeY : efnY) BIaAnwINTaNAU M.120 w38 M.121

Prerequisite: have taken SC120 or SC121 or taking SC120 or SC121 in the same semester
UHUANSIESUANNIN MUY I M.120 wag m.121

Experiments related to the contents in SC120 and SC121.

W.172 UHuRnsed 2 1 (0-3-0)
SC172 Chemistry Laboratory 2
FeRuneu: WRefnyl YERRANYINTBUAY W.122
Prerequisite: have taken SC122 or taking SC122 in the same semester
U URANSIERNANNINIM U IV M. 122

Experiments related to the contents in SC122.

.185 TR siEndmly 1 (0-3-0)
SC185 General Physics Laboratory
UftRManentu myieuazemmanmndeu narmans aaw il irumans wasildnduwnll
Laboratory practices involving measurement and errors, mechanics, waves,

electricity, optics and modern physics.



A.218 uARAFadmTUINEImMans 1 3 (3-0-6)

MA218 Calculus for Science 1

=

dllauazanusaiioaaaflendu suiusvesiienduivadauasilsnduedde nganle

LY 1 a v 6

auuslagUTeny oy usauAUas N1sUsEeNAv0IRURNS Has1udsounusuaznIsUsEend
Uferyius Usnuslidinwe madavesnismusnus  Usiusdndaanwaznisussendlunig
LU DUNTUOTIUA
vanews - lddfumheRaliginddnumieasuld a.111 vie A.211 vie A.216 u3e 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

209  unaRdAuavaunaTveytusidowiy 3 (3-0-6)
MA209  Calculus and Elementary Differential Equations
wdsRurieu: @euls A.218
Prerequisite: Have earned credits of MA218
dflanaranudeiioesilaidunatsdiuls euusdesuazanuvngasvAde

aufusyasdufuas ayiustaslneyuTens nganly HasmwleuNusTIILazNITUTENd ANgeEn

6 1 o

duid AdandinimsvesilaituassiiuysuazmsUszend  aumadeyiususuvilauaysusy
@04 Ansmnalansnamasialunasnaasia izt dseyiusuagnsUssgndldiy
LUUTIB0INIINYIAIANT LUNTNT NALRAEVDITZUVANNITLTIAY AANIE LIALNDTLIANIE
JEUUANNIS 0 YTUSHAN1TUTEYNA
e : lidumheAalifimddnvvseasuld a.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

FvUsauluanan

1%.201 a%33N8eN 3 (3-0-6)
BT201 Microbiology

AUIAUNDU: LABANYI T8 ANWINFONAU M.111 %30 M.112 %39 M.113 e m.115
Prerequisite: Have taken or currently taking SC111 or SC112 or SC113 or SC115

v s

yin JUI9 anvae M15RsaAUle lWUNUaaTNwAXN1SAURUGYRIRAUNSY aunTNIT Y

9 9

a6 1

N33 UUNLALATINADUIAUNTE  ANUFUNUSLATRNANTENUVDIRAUNTErasEuUTne N15AIuAY
a a6 a v U a 2
auUN3Y HUALNUINGT warn1sUseyna

Types, morphologies, characteristics, growth, metabolisms, and reproduction of
microorganisms, taxonomies, classifications and identifications of microorganisms,

relationship and influences of microorganisms on ecosystems, controls of microorganisms,

immunology, and applications.

n%.202 U UAN1598%73men 1 (0-3-0)
BT202 Microbiology Laboratory
NTIRUNDU: LABANE 38 ANWINTaUAU 19.201
Prerequisite: Have taken or Currently taking BT201
UuRnsiEsuinwenImg vvesivy nv.201

Laboratory approaches in Microbiology.

N%.231 IFNTIUT AL 2 (2-0-4)
BT231 Biochemical Engineering

USinaudusius aneedlowns saunarmansveseuladuazioad nsldduaingm n1sasna
ARG Haldveanszuiuns JUwuuvesisunsal aweslsadu nsniuwaznisiiennie wSedle
LATNITAIVAN N1TVYIYYUIANTEUIUNNT ARV EINANER NSuEnLazn1SlRRER T

UTEYIS LavlATUEANANSURINTTUIUNIT



Stoichiometries, kinetics of enzymes and cells, substrate utilization, product
formations, process vyields, reactor types, sterilization, agitations and aerations,
instrumentations and controls, scale-up processes, downstream processing, product

separations and purifications, and process economics.

N%.242 WUFAENT 3 (3-0-6)
BT242 Genetics
TIAUNDUL: LABANYY 291.111 13D M.112 %39 1.113 wive m.115
Prerequisite: Have taken SC111 or SC112 or SC113 or SC115

NLWAA NALNNITANENDARNBUENIINUFNTTY WUFAIARTUULAd NugAIanTUTUIN
wazUsEYIng Nugmanslaulans warRugIAINTIY

Concepts of Mendelian genetics, hereditary mechnanisms, cytogenetics, quantitative

and population genetics, molecular genetics, and genetic engineering.

n%.243 U URNsUgAans 1 (0-3-0)
BT243 Genetics Laboratory
TIAUNDU: LABANEIMIOANYINTDUAU N%.242
Prerequisite: Have taken or currently taking BT242
URURNISESUTINYEN IV Ui vedIvn NY.242

Laboratory approaches in Genetics.

79.251 WAluladIInw 3 (3-0-6)
BT251 Biotechnology

s ada a o ¢

MsUsenddedidin  nandueivesdalidin  walulad uar Ulugveuasughaneliios
Tudunuasnssy granynssy maunmd dannden uaz Tansauma ioanuiifaazdiduvos
Yuyy (HunsafnuiasAnynaiu)

Applications of organisms and their products, technologies, and philosophy of
sufficiency economy in agriculture, industry, medicine, environment and bioinformatics for

prosperity and sustainability of communities (intensive case studies and field trips).



7%.252 Aanssuaseaassemanaluladdinn 1 1 (0-3-0)
BT252 Creative Activity in Biotechnology 1
Sedsduneu: WunAnwduddudi 2 Juld

Prerequisite: Second year standing

PO 1 1Y)

duAuasAnIugwasningdunadygifiertesiumalulagdinin uazuwidnlu
nsuszgndmalulagdinimiiioaseassauinnssy
Searching for knowledge and patent related to biotechnology and concept for

application of biotechnology to create innovation.

%.282 LAl 3 (3-0-6)
BT282 Biochemistry
IUsAUNU:  LABfAine wIe AnwINTaunU w111 w99 W1.112 e w1.113 3o m.115
Prerequisite: Have taken or currently taking SC111 or SC112 or SC113 or SC115

lassadne unuInadanm wazwunvedduvestaluana tawn aslulawnse Tusku
ANA Lay ﬂﬁﬂﬁ’l]ﬂﬁ@ﬂ i’lﬂJﬁ’jﬂ Laulsziail,t,amauwamam%mmLauleaaj msaﬁ’wamﬁ@ma n15aNIIE
Aswlasnd LLagﬂ’]iﬂ']UﬂllﬂqiLLﬂﬂﬂa@ﬂ“UE]qu

Structures, biological roles and metabolism of biomolecules, i.e. carbohydrates,
proteins, lipids and nucleic acids, including enzymes and enzyme kinetics, DNA replication,

transcription, translation, and control of gene expression.

1%.284 U URN159 1Al 1 (0-3-0)
BT284 Biochemistry Laboratory
TIAUNDUL: LABANYY WIDANYINTONAU 91 N9.281 W30 N1%9.282
Prerequisite: Have taken or currently taking BT281 or BT282
UAURNI TS NINweamnguveiv) nv.281 %39 N%.282

Laboratory approaches in Biochemistry or Fundamental Biochemistry.

19.332 Mgy fURNIINIAAINITUNTEUIUNITHINN 4 (3-3-6)
BT332 Unit Operations in Bioprocess Engineering

Mmhghagdid  N1IAUINNIIAINTTY wé’ﬂmnﬁaqé}’uﬁmﬁ’uamamaLLazwé’me
nafmanskas 535UYIRVITRLlra NMINIUKAENISHANTRIA N1EemInakarANTau 1191

NI waENIsuHTIEANTeu  aunsalanewAnuen  nsadumsneldannvauna e



Uﬁﬁaﬂﬁﬁﬂ’]iﬂﬁaﬂ mauauﬁu ﬂTiL‘Vi?JIENLLEJﬂ N1IRTAYLLATAIRTANY ﬂ’ﬁ@]ﬂﬂ\lgﬂ N1338LNRY N1T
ouwiswaads manay mIgadu MIndu uaznsadn UFTRnsEumaul warAnwigaiuuen
amuﬁ

Dimensions and units, engineering calculations, basic concepts of mass and energy
balances, mechanics and nature of fluids, agitation and mixing of fluids, mass and heat
transfer, conduction, convection, and radiation of heat, heat exchangers, equilibrium-stage
operations, unit operations filtration, sedimentation, centrifugation, solution and solubility,
crystallization, evaporation, drying of solids, mixing, adsorption, distillation, and extraction,

laboratory approaches, and field trips.

N%.344 WUFIAINTTY 1 3 (3-0-6)
BT344 Genetic Engineering 1
TIAUNDU: LABANYY N.242
Prerequisite: Have taken BT242

Tnssadauazmidivesdidue ouledilélunisirauiuy nswleufduedmiulnauiy
nawesildlunislaauiu nsesvaeusagieseimdueilaauld nsanerndululusaislen
LLazgﬂﬁTam miilizqﬂﬁmaﬁﬂﬁuﬁﬁmﬂiiﬂ‘is%ﬁﬂﬁLLW%ﬂ NTNEAT LATERAIMNTT UaTANW
@muuaﬂamuﬁ

Structures and functions of DNA, enzymes for gene cloning, preparation of DNA for
gene cloning, cloning vectors, identifications and analyses of specifically cloned DNA, gene
transfer in prokaryotes and eukaryotes, applications of genetic engineering in medical,

agricultural, and industrial aspects, and field trips.

n%.345 Y URN5iUgIAINTIY 1 1(0-3-0)
BT345 Genetic Engineering Laboratory 1
JdsAunew:  efnw) wie Anvinsouiu vv.344
Prerequisite: Have taken or currently taking BT344
UHURnIsEsuTinwenImguivesivy nv.344

Laboratory approaches in Genetic Engineering 1.



1%.352 52i08UNTIENIINeIMansgInm 2 (1-3-2)
BT352 Biosciences Research Methodology
N13FUAUTRYAINFIUTOLANIINIANENTTININ AIUNUIBVBILATINITITUUATINY
U39y laseasne Uk 38mMslsy wazguuuunisuiiauelasesensidenasineaunisivy
waznSHNUL R
Data searching from biological science databases, definitions of a research project

and a plan, structures, format, writing procedures, and presentation format of a research

proposal and a report, and practical approaches on research writing and presentation.

1%9.355 AanssuaseassAmanalulagdinin 2 1 (0-3-0)
BT355 Creative Activity in Biotechnology 2
Srarunou: WuthAnudausdua 3 Tuly
Prerequisite: Third year standing
UsgenakuIAnuanszuIuNITIaIneImanstun1suilymiuasasaassauinnssunig
wiAlulagdanIw wazn1TUINEUINaIIU
Application of concept and scientific process to solve problem and create innovation

in biotechnology and presentation.

N%9.440 Fransaunaansamsumaluladdinn 3 (2-3-4)
BT440 Introduction to Bioinformatics for Biotechnology
UsAUneY: IReFENY) Y58 AnwinsSeuiu nv.344
Prerequisite: Have taken or currently taking BT344

VANNITNNTIETAUNAAANT §IUTaYANITTINEGT TUTUNTUUTELNANITIETAUMNA
Arans 1n3esflonsdasaumnamansdmsunuisesiuinemansaiiin wasdiansaumnea
manimiietosiugnanmnssudinm

Principles of bioinformatics, biological databases, web-based bioinformatics software,

bioinformatics tools for life science researches, and bioinformatics related to biological

industry.



11%.450 N1IAIVANAMNINNARATNITININ 1(1-0-2)
BT450 Quality Control of Biological Products
MﬁﬂmiLLaﬁ%‘msm‘Uﬂm@amTWNﬁmﬁmeﬁ%mW‘W’mﬂﬂszmumimammﬂqmmmim N9
AVUANINTFIUVINGASUY NITAIUANAMNNTNYBINGAY NTEUIUNTHUTIY mamﬁmﬁﬁﬂ”’uajmﬁm
uazdinsfinwigeuenaniud
Principles and methods of quality control of biological products from industrial
processes, standardizations of the products, controls of raw materials, transformations, final

products, and field trips.

M9.491 HnaunIngEu 1(0-3-0)
BT491 Field Training (dtfeandn 180 F3lua)
AnufuReulumicseuiiarviiny wiuveuldsindt 180 Falas Weuseaunsin
UfURnusaziiaue fnsussidiunannmisnunselssnugnainnssudilinisiinundndnu
uazinnasieszau S %3e U
Practical training in appropriate sectors approved by the Department of
Biotechnology for a minimum of 180 hours, report writing and presentation of the training,

student performance evaluation from appropriate sectors, and no credit course (S/U only).

9.492 duuuiamalulagdinin 1(1-0-2)
BT492 Seminar in Biotechnology
Ftaduneuw: WutnAnwaeuadulan 4 July
Prerequisite: Senior standing
a ¢ ° av aa ~ A a Y
FIUTI WATIEN LaziIEUNaUNUIIUnNALUladTIN W Wsea1uINeITes
Gathering, analysis, and presentation of research articles in biotechnology or relevant

area.

19.493 TASINURLAYNIBNALULATTINN 1 1 (0-3-0)
BT493 Special Project in Biotechnology 1
Fysdunou: WudnAnwdaatudi ¢ Iul
Prerequisite: Senior standing
= 9 o a ¢ v ° A a P ) aa
NAABI NIDAINAULUY LATIZNUBYA LATUMEUBDLATIN UMD BT DINUMALLLAETININ

MelemLuEIuaAIUANYBIIATENUINYILATIY



Laboratory approaches or model initiate, data analysis and project presentation

relevant to biotechnology under supervision of project advisors.

1%.494 1599 1uiAwnamalulagdinn 2 1(0-3-0)
BT494 Special Project in Biotechnology

FrsRuneu: a@aula n.493

Prerequisite: Have earned credits of BT493

a (3 I

NARDILALLITYUTIEIIUY T 0a519F 9UTeAEg ToUTenIAlATIUN LA 8398y
wAlulagdinim MmeldauugiuarAiuauueoINenusnulaseny
Laboratory approaches and report writing or intellectual property or contest of

projects relevant to biotechnology under supervision of project advisors.

1%.495 238555UNINALLLABTIN N 1(1-0-2)
BT495 Ethics in Biotechnology
UsziiudAgn19a3esssunaznguuien1unalulagddinimd1unisunve 9a1mnssy
N1ILNYRNT LLﬁ%?‘IQLL’Jﬂé’@M LLazﬁﬂM@muuaﬂamuﬁ
Important ethical and legal issues in biotechnological aspects of medicine, industry,

agriculture, and environment, and field trips.

1U9AULEBNUBNA1N

AN.206  LAIIBUVSY 4 (3-3-6)
CM206  Organic Chemistry
wdeRunieu: aeuls w.122
Prerequisite: Have earned credits of SC122

aweilewndl nalnvesufAsornmsunuiiuuui adleldnuardidnlasiian eyyadass n1s
Inseesitlmivatiuana a1suszneulndlendneslsundnlalasansueu ansusenauewelslanin
(Fwsutinfnwiuenanvn)

Stereochemistry, Mechanisms of nucleophilic and electrophilic substitution, Free

radicals, Molecular rearrangements, Polycyclic aromatic hydrocarbons, Heterocyclic

compounds. (For non-chemistry students)



AN.227 AR IEAaEMIUTEENd 4 (3-3-6)
CM227  Analytical Chemistry and Applications
FrsAuneu: @ould an. 122
Prerequisite: Have earned credits of SC122
unihyaadiliaged n13suunisiieedt duneunistinged nsdseiuaanim
s nsussiliutoyaneadn maliamslinneilaensdaiminuasnsinianes taeld
UfAseeneg wazmsvszendldmadamaaiilnii uazfaeesues @EwsutdnAnwiuenaivn)
Introduction of analytical chemistry, classification of analytical methods, steps of
analysis, quality assurance in analytical measurements, statistics treatment of analytical
data, gravimetric analysis, volumetric analysis in various reactions, applications of

electrochemistry and colorimetry. (For non-chemistry major students)

4338 N1509NLUUNIIVAARIEINSUINEAEnS 3 (3-0-6)
ST338  Experimental Designs for Science
Fadunew: @ould us.155
Prerequisite: Passed TU155

LLU’Jﬂ’JqﬂJﬁQﬁUEWUIUﬂ’ﬁ@@ﬂLL‘U‘UﬂWi‘V]Wa@Q LLNULLUUﬂWﬁ%@ﬁ@Q?ﬁNﬁNH?ﬂj LN UL UU
miwmaawﬁaﬂdmmgiﬂJLLmuqumimaawq%aaz@u N1SNAADILNANDLTEA UWNULUUNIS
NAaRY audnnasn LLNuLLUUﬂ’]iVl@aEN']Wg’] ﬂ’]ie‘]mi’]%ﬁﬂﬁﬂllLL‘UiUi'ﬂuil'Jll Harun1seentuunIs
naaodlagldfiiogsnuidemanemans nslilusunsudniagumeada

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.

d.431 nseonLUUNMINARDa DRy 3 (3-0-6)
ST431  Introduction to Experimental Designs
JdsAuneu: @auld us.155 wise @.212
Prerequisite: Have earned credits of TU155 or ST212
Mé’ﬂﬁ”ugmmﬁumﬁaaﬂLmumimaaa LLNuLLUUﬂ’lﬁ/lﬂaa\‘i?j:uauyJ‘iaj NINARDUADUNTIER

ﬂ’]iLiJ%EJULﬁEJUW‘I@@Jm ﬂ?i@]i’)%ﬁ@U%@ﬁMﬂ{a LLN“L!LL“U“Uﬂ’]i‘VI@aENUﬁQﬂﬁlmﬁmyjiﬂj BN ULLUUNTITNR A BN



I Faasiu unuuneResuAnilaLyIal wuuNIYeReIEUAANEDn NMTIRT1ERALRUSUTIY
5 madenluuuuumveassivanzay mslilusunsudisagumsadi

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.

v udenluainn
N%.206 %I luiInUszdn iy 3 (3-0-6)
BT206 Microbiology in Daily Life
Ftadurow: lamginAnuuenudngrsinermanstadin arvuwaluladianimvinbu
Prerequisite: Only for Students other than Biotechnology Program

unumeE R UeIALYIs A TefuIudluTinUszdruludugramnssy 91ms
Awndon MINYAT LAYAILIIS

Significances of microorganisms related to human’s daily life regarding to industry,

food, environment, agriculture and medicine.

N%.207 MATANITIATIERNIATIINEN 2 (1-3-0)

BT207 Techniques for Microbiological Assay

WUsAUNBUL: WNETNANYIUBNTANGATINEIMERTUMR avealulaTan iy

Prerequisite: Only for Students other than Biotechnology Program
wadauftinsdowiumagadiner  nswSenewnauaziangunsaflunsvaaouly

Unanniotuiiou mi‘v]maau‘imiwzﬁ@mamﬁaﬁugmmwa%ﬁwm nsmaaeuNULTeuTes

= %

L%aaﬁuvﬁé NIINAADUNINT AL miﬂ/lﬂaaquémiﬁué’?\‘im'il,ﬁiyéuaﬂL%aﬂﬁuvﬁémamumﬂmu
LNEUNTIL LATBIAN019 81N LAYANSTIIAY 'ﬁ’mﬁamiﬁﬁmazUuLﬁauﬁjaagﬁuw%

Basic techniques in Microbiological practice, media preparation and equipment
sterilization, basic analysis in Microbiology, contamination detection, biochemical testing,
antimicrobial activity testing for pharmaceutical, cosmetic, food and public health, include

microbiological waste treatment.



V%246 fugmansiuday 3 (3-0-6)
BT246 Genetics and Society

wad uazdIn laseadeuazut 19 veaansius 35y MLy sead nguuuiaa naln
M3tnevendnuarugNIIy NS muama WugUse IR nsnane ugeansusyans wasnsussend
Cells and lives, structures and functions of genetic materials, cell divisions, Mendel’s

law, hereditary mechanisms, sex determinations, pedigrees, mutations, population genetics,

and applications.

1%9.256 Wandunanalulagdinin 3 (3-0-6)
BT256 Biotechnological Products

Handganalulagdinmludinusedn FuaugnaImnsy AUNISNYRST FUNITWINNg
FIUNFIU wazd1udainden nsrurun1smanaluladdininene vemdnsuel naonay
wuamsnsiunelulafinuszgndileadendnsusilutlagiuua sounanegadsdu nsddnu
I lutinusedniu

Biotechnological products in industry, agriculture, medicine, energy and environment
in everyday life, biotechnological processes to produce the products, and ideas of using

technology to sustainably create current and future product, case study in daily news.

%9.306 115anen 3 (3-0-6)
BT306 Virology

AUsAunNeU: 1ABANY N19.201 %39 99.202

Prerequisite: Have taken BT201 or BT202

3

SnvaruavasdAvewiluvedafadnd ey hiagdunsd maduunlda fugnssuves

Ta¥a n1snelsn seumine ssuugiiauiu 38 snsia3tadenaiesluRinig n1suseynd uae
ﬁﬂmgmuuaﬂamuﬁ

General characteristics and properties of animal viruses, plants viruses, and microbial

viruses, viral classifications, viral genetics, pathogeneses, epidemiology, immunity, laboratory

diagnoses, applications, and field trips

N%.307 @3TINYALUTANENITRAUNTE 3 (2-3-4)
BT307 Microbial Physiology and Genetics
vsAUAeY : 1. lasAnY N.201

Prerequisite : 1. Have taken BT201



29AUsENOUNINAL 1ATIAT19MAEN1T19IUVRRRT LNLUAA LURAUNTE NTEUIUNIS
UNUDATULAZNNTRTYLAUL 99AUTENOUTBIDINNT ATTUENANT FEUUNITAIUAL Wuqmam%
uaztugmansluanaiiugiurenaunss Wugdmnssuiiugiu uasn1sUssend

Chemical compositions, structures and functions of microbial organells,
metabolisms and growth, nutrient compositions, transport, regulations, basic theories of
genetics and molecular genetics of microorganisms, fundamental genetic engineering, and

applications.

7%.308 TINne1vesilsbanazmaluladtinwn 3 (3-0-6)
BT308 Biology of Fungi and Biotechnology

v v aNa v o

Fingvesilsla duguiven a35Iven 19905830 n1sdnduunLazANAINTAIEYD I
1 unuwluszuuiing anuddesiliedad@indy Ussloviuarinwvasisl nsnzdeile
lawazmsaiandnsas lslaidamnudfymenumelulagfinm fislalugaamnssy msunmd
MINUATHAZAILINSDL

Fungal biology, morphology, physiology, lifecycle, modern classifications and
taxonomies, fungal evolution, role of fungi in ecosystem and interaction with organisms,

beneficial and harmful effects of fungi, fungal culture and product production, the roles of

fungi in biotechnology, industrial, pharmaceutical, agricultural and environmental.

1%.309 AuasnienisdinmlunisuiRnuniqadinine, 3 (3-0-6)
BT309 Biosafety in Microbiological Laboratory

pdnnsiuguesauUasndenisiinin mivsaduarudsmidinm seduainm
Uaonsfevewial fUAns uummsufsaneluiesufiinsiiennuvasafemadanm gunsal

dmsudeaiudunsienngauniduasdsdnsanuasaintuiesfuiinig nsdesnmsmsvuiey

dAwandeu msvudadolsn

Basic principles of biosafety, biological risk assessment, laboratory biosafety levels,
standard microbiological practices in microbiological laboratory, safety equipment and
laboratory facilities, prevention of environmental contamination, transportation of infectious

substances.



NY.316 m’mvimﬂwmsmq%’;mwLLazii’wmmi 2 (2-0-4)
BT316 Biodiversity and Evolution

AMUVAINUANYNNTININBALIIAUINITVOIEINTIN  STUURNARALANUNAINNAIENI

v 6

Tanmludszmelneg endide uwuafide 51 v uazdnd mIeyinduaznslivselomidredsBuues
vomingnssssund Inelimaluladivsnzauuas Anwigeuenaniud

Biodiversity and evolution of organisms, ecosystem and natural resources in
Thailand, archaea, bacteria, fungi, plants, and animals, conservation and sustainable uses of
biodiversity employing befitting technologies, analyses of biodiversity and evolution of

organisms employing biomolecular techniques, and field trips.

99,317 QauvsSdmTunsiansauinden 2 (2-0-4)
BT317 Microorganisms for Environmental Management

VANNTHALHUIAANUIUYDRAUNTIAMSUNTIANTAWUINGRN  FUALALNITUNINITEY

Yasgdunsdludawindasy unumvedunsgluduinden nsguIuNITYeuaaIuaITUaN ¥
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Principles and basic concepts of microorganisms for environmental management,
type and distribution of microorganisms in environments, roles of microorganisms in
ecosystems, biodegradation processes of pollutants, microbiome analysis for pollutant
indicator microorganisms, application microorganisms and their products for environmental

pollution prevention and control

1%.318 NILUINTAUNTNEINITTINNLAaENTUTZENA 3 (3-0-6)
BT318 Aspects of Bioresources and Applications
Fwdaduneu : gfAinwn vv.201 viTe n1v.353 vivelasuesuliRanennsdiaeu
Prerequisite : Have taken BT201 or BT353 or with approval from the lecturer

N1330N15 waen1UTEgnAlEnSneNITINNTUAIUANN 9 NINIPIWBIMIT NTUINNEAY
WNFUNTIN AIndou warnasu wWeliiinuselovdedeaganazdainudedu sauludanis
a ¥ U = £ = U | o 1 £ G
Annnuuazasvaeuteyaninenstinnlagldmaluladadelml  nsdnaueMasteyanie

walulagadelvininedesiunsdssendlinineinstinin dnsanyigauuenaniud



The manipulations and applications of bioresources in interdisciplinary
biotechnologies involving in the fields of nutrition, medicine, pharmaceutics, environment
and energy, to achieve the excellent advantages and sustainability. Presentation of the

novel technologies and important updated issues in bioresources applications and field trips.

19.319 NMSANMILLAZNNTUIZIEUNSNEINTTIAN 3 (3-0-6)
BT319 Monitoring and Bioresource Assessment

nsfnnuarnsUsedunsnensdinm wnissdlowaransaumalunisiaseindnenns
I sUIANTNTNINTTINMLAENITAUAUTRYE N1TETIIMUUTIaassEUUTne N1sAnRenuaL
nsléRadtindusit aunmlussuuing maviueuinarudufiveessedlumdni
nmsldwalulagadelmilunisfemiuninensdanin nisdrsaszeglnag nslyszuvaisaumne
giimans Ynyauszivsamuamamdngiivuazlsaiiv Sumedidaveanassndsdmiuinums
§ra3vz Waunsumeadalunmsusziiunansenuifstenilugnsdndulauaztiiauedoya e
MssanmineInsTInnegadsby

Monitoring and assessment of bioresources, tools and information for bioresources
analysis, biobank and data delving, ecological model creation, utilizing and selection of
organisms as indicators for quality control in ecosystems, quantitative structure-activity
relationship predictions of chemical toxicity in water resources, novel biomonitoring
technology, remote sensing, geographic information systems (GIS), artificial intelligence for
pests and plant diseases determination, internet of things for smart farming, and statistical

programs to assess relevant impacts in order to decision-making and data visualization for

sustainable bioresources management.

N%.326 @35INUILALTIANVDING 3 (2-3-4)
BT326 Plant Physiology and Biochemistry
UsAUADY: 1. LAefinw 112 ¥5e M.113 uay
2. \AUANWYI N.281 38 119.282
Prerequisite: 1. Have taken SC112 or SC113 and
2. Have taken BT281 or BT282
1AS9E519UAENTYINUVDITAANY LULNUATULAZNTEUIUNTNSEITINGVDING LU NS
Fuaszidiouas mswela M3men msdnEssiware s wazaudusiusseninsiaiuii
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a35Inevesudn Jedeiidwmanenisadyiulnuasiamuinisvesiiv uazassivenauniones
Wy

Structure and mechanism of plant’s cell, metabolisms and physiological processes
in plants; photosynthesis, respiration, transpiration, water and food transport and plant water
relation, patterns of plant growth and development, growth and development of vegetative
parts, flowers and fruits, seed physiology, factors affecting plant growth and development

and stress physiology of plant.

19327 Nyayulnsiavansndndaueisssuya 3 (2-3-4)
BT327 Medicinal Plants and Natural Products
ITIRUNBUY: WABANYY 991.112
Prerequisite: Have taken SC112

ANUTAINTAIEVRI YAy ElNg BUNTNITIULALNITIEUBEN SNYULAUNIITUFIUINGT
mimﬁmﬁ’msﬁﬁﬁmwﬁﬁﬁﬁmLLasqwéwwa%aﬂﬁw waluladnsaiauazn1snI9dauaIsdIAy
mangnuediiiionisiigatlendnvaiuazaugnioesiinfivayulnslunsiluldussleminig
Ieeaniiazinalulad

Medicinal plants diversity, taxonomy and identification, distinct morphology,
impactful natural products and bioactivities, extraction technology and phytochemical

screening for authentication of medicinal plant species in science and technology utilization.

n%.329 filotunuinisuagnsdiiutia 3 (3-0-6)
BT329 Plantlets for Recreation and Lifestyle
Fetadurow: lamzinAnuenudngrsinermanstdin arvweluladianmviity
Prerequisite: Only for Students other than Biotechnology Program

AUUNNLETB IR YN TEUINM SN Bl 018 ad s uusElenflunisviienis
AINTIUUUNUINAT NIF00NLUY LazAUANES19aTIALLTIRUIEd1IY wnliuvesdaiLasugne
fiwayulng Avondnuwalvdvmagiimand wasfiniowmsugiaadassdlunsinuuazdosant
numaluladFinneenedadu

Plantlets richness from plant tissue culture for utilization in foods, recreation,
designing and creation in daily life. Trend of economic plants, medicinal plants, plant
geographical indication and plant for economic creation in development and extension

through sustainable biotechnology.



N1%.336 @NANIAETUATINANIY 2 (2-0-4)
BT336 Material and Energy Balances
dsAuneu: mefnwIaAnwInIeuiU v1v.231
Prerequisite: Have taken or currently taking BT231

vy Tiuaymaamuae nszuiunsuaziuuslunszuiuns aneedlewn’ aunauiaasiu
nszuMIv iU iRnesvaneyitsufoAnTg i’JﬂJfl’j\‘lﬁﬁJ@ajJ’]aﬁ’ﬁIuﬂisLLﬁ%lﬁmﬁa UIUWEAY
W59 wialuaraunanadsnuiasmeslilaudedusinsasaydulaveqaurid

Unit, dimension and unit conversion, process and process variables, stoichiometry, material
balance on a single and multiple unit processes, material balance with recycle, by-pass, and purge

stream, enthalpy and energy balance, and thermodynamic of microbial growth.

M9.337 N19018LI0E ANTIU uazluluRY 2 (2-0-4)
BT337 Mass, Heat, and Momentum Transfer
IdsAunew:  weAnwinsefinenieudu vv.336
Prerequisite: Have taken or currently taking BT336

NEEWLIE NYNITHNIVBITNA N13818 N5 NI wae NswRSsEauTou ngn1si
anudeuvesiFes gunsalfiivadesiunsiemanuieu msmowluuy ngauniinvesis
AU afineransuaznamanivesvadlva Usngnisalvesnisiva ammiﬁugm%mmﬂ%a nslua
voswedlvasindnililfuazsindadilaluriauasduuns gunsafdsinuvediva wndasdioflddn
9991N15MMa NSNANKAZNITNIY Wagn1sUsEend

Mass transfer, Fick’s law of diffusion, transfer, conduction, convection, and radiation
of heat, Fourier’s law of conduction, heat transfer related equipments, momentum transfer;
Newton’s law of viscosity, fluid statics and dynamics, fluid flow phenomena, basic equations
of fluid flow, flow of incompressible and compressible fluids in pipelines and thin layers,

fluid transporting devices, fluid measuring devices, mixing and agitation, and applications.

9.338 nisansloumaluladuaznisinniawalulagdinimn 2 (2-0-4)
BT338 Technology Transfer and Biotechnology Management
AUsAuneu: 1. Lrufine n9.231 wag M1v.251 #3o
2. \pfAn® 19.353 w30 N%.354
Prerequisite: 1. Have taken BT231 and BT251 or
2. Have taken BT353 or BT354



sUkuunagisnisvesnisaneloumalulad Yade Jaymn wavguassalunisaienen
walulad NTEUIUMTUNWIEESAATININ ANUEIAYeIInnTsuamAlulagdInIn dnsnig
ningaunstyan waznisinnisimaluladyinin LLazﬁﬂmamuuaﬂamuﬁ

Types and methods of technology transfer, factors, problems, and treats for
technology transfer, bio-business incubators, the essentials of bio-innovation, intellectual

property rights, biotechnology management, and field trips.

%9346 NMIRLULUSUNTUTTIETHUNAFERNS 3 (2-3-4)
BT346 Bioinformatics Programming

JUsAuneU: lRBANY 38 ANWINsouiy us.156

Prerequisite: Have taken or currently taking TU156
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oyafanea MsUszynduaznsfauUasadddulusunsunsdransaumanmans n1saiauay
msdamsgutenanisdine: uasmaimunesesiielunsuidammsdine

Programming principles for bioinformatics, conversion of biological data to digital
data, code applications and modifications in bioinformatics programs, creation and
management of biological databases, and tool development to resolve the biological

problems.

[

y1%.307 FuneuiBmathansaumamansiugu 3 (3-0-6)
BT347 Basic Bioinformatics Algorithms
taRunow: LAefne) 15.156 viTe 1.346
Prerequisite: Have taken TU156 or BT346
Tssassdoyaunzduneritidestunsiiansaumamans  maliamsoanuuuduneuis
fugumatiansaumamans  msliasziuszansnmuesdanesiu  nsdifnwmistunenisiie
uAteynImstinmastiansaumAaIans
Introduction to data structures and algorithms for bioinformatics, basic designs and

techniques of bioinformatics algorithms, analyses of algorithm efficiencies, case studies in

algorithms to solve biological problems as well as bioinformatics problems.



y1%.348 Inginsteyaidesiudmiumaluladianm 3 (3-0-6)
BT348 Introduction to Data Science for Biotechnology

ITIRUNBU: WABANYY N.347

Prerequisite: Have taken BT347
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Overview of data science with biological data, data collection and selection, basic
data analysis and visualization, data engineering, data pre-process for machine learning

procedure, machine learning techniques in solving biological problems

1%.349 WugAansuyYed 3 (3-0-6)
BT349 Human Genetics
TIAUNDUE: LABANYY 91.111 138 M.112 %39 .113 *ve m.115
Prerequisite: Have taken SC111, or SC112, or SC113 or SC115
miz:hUwamﬁﬂwmzﬁuﬁqﬂﬁuuﬂgwﬁ miﬂwﬂumﬂmmaaﬂ%ﬂﬁﬂﬂuﬂ'ﬁmﬂﬂimuwé

n1siinAuRaUnAn1eiugnsse ns3dadenaznisuidalianugnssy walulagauiead
Wugenanslaana 1Asan1salunuyed AU wagnsussgnd

Heredity in human, regulation of gene expression in human population, genetics
aberrations, diagnoses and gene therapies for genetic diseases, molecular cytogenetic

technology, human genome projects, subject futherance, and applications.

1%.357 Wluwmaluladdinw 3 (3-0-6)
BT357 Nanobiotechnology

a

walulagginmseavululuana nsussgndansdaluanaduianduniduazetiunid
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Biotechnology at a level of nanomolecule, applications of biological molecules with
organic and inorganic materials, design and invention of nanomaterials for biotechnology

used, medicinal substances, nanodevices, resoluteness perspectives of traditional technological

problems employing nanotechnological techniques, and field trips.



y11.358 maUszgndldnsneidsneaduaziouuslodn’ 3(2:34)
BT358 Applied Animal Cell and Embryo Cultures
IndsRunou: lnefinw m.111 w39 M.113
Prerequisite: Have taken SC111 or SC113

TAngwesvaduazionuslednd arwdieunnsgiunrasafemstainmilieafuns
wnzdsagaduazionuilednt wazasservssunslddniforumsinemans gunsal uay
wadelunsinzibsugaduazionusledns nsldwaduaienuiledniidulumadmsunaaou
anufufiviazgrdnmedinmuemdnsurisssued o1 mudsannadludinsesiiu mstaue
miludeiiieatesfunismzdeweaddauazienusledns

Biology of animal cell and embryo cultures, knowledge of biosafety standard
including animal cell and embryo cultures and ethical principles for the use of animals in
scientific purposes, equipment and techniques for animal cell and embryo cultures, using
animal cell and embryo for toxicity and biological activity tests of natural products, drugs
and, chemicals in daily life, presentation on topics related to animal cell and embryo

cultures.

%.359 Iwaduasmsinsiasuie e 4 (3-3-6)
BT359 Cell and Tissue Culture
NUIAUNIU:  LABANEN M.111 %39 M.112 %39 M.113 %30 M.115
Prerequisite: Have taken SC111 or SC112 or SC113 or SC115
mAdamsnzEsaTadivuazdn’  msldwadisuasdnilunswanansidulsslov
Baawdelaeldaudmatugisnssy  wagAnwigauuenanud
Plant and animal tissue culture technology, Valuable agent productions using plant

and animal tissue culture, production methodologies employing genetic engineering, and

field trips.

919,366 finwasufinnofidesdumdiasaumanmans 3 (3-0-6)

BT366 Introduction to Computer Skills in Bioinformatics
arundladesiuiosumsyszananateyadendasiuanuuuing luiiausediiu
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Indvayaunduaztoyanadns A1e8190oyanannaTININLUUAINY A0819UaYaN19T 3NN
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Basic understanding about computational data processing using various computing
machines in daily life, performing tasks in bioinformatics computed by personal computer
or mobile device, introduction to cloud computing usage for computational tasks,
fundamental techniques and tools for writing programming scripts to manage input and
output data files, examples of main biological data types, examples of biological big data

and their basic computation.

V1,367 N1990NUUVLTIADUNILADS 3 (3-0-6)
BT367 Computer-Aided Drug Design
ATIAUNDU: LABANEY 1,282
Prerequisite: Have taken BT282

NIZUIUNITUDINITHAILIYT NITAUNILAEAITARNTBsA1TUTENoULUNYMNNY N1TILATIEN
Imﬂa%’mLLawﬁ’lﬁ%ﬂmi%’ﬂmLaqammmslmijnmauﬁama% LUIAALAZINALATDINITEDNLUUEN
Ingldnouianes n13dtaesufisenseninteuazidimaunevadsn n1sussliulssd@nsnmuaznis
AR TN BYOIBIVULUUTIABINADUTILADS

Processes of drug development, computer-based searching and screening hit
compounds, analysis of structures and functions of biological macromolecules, concepts
and techniques of computer-aided drug design, simulation of the interactions between drugs

and their targets, in silico modeling for evaluation of drug effectiveness and toxicity.

N%.368 TIENTAUNAAIENSNIINITINNE 3 (3-0-6)
BT368 Medical Bioinformatics
AVIAUNDU: WABFANWT N%.242

Prerequisite: Have taken BT242
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Principles of complex and mendelian genetic disorders, query biological and genetic
sequence databases relevant to human health, manipulate sequence data, genetic
association studies, and genome-wide association studies, identify differentially expressed
genes, identify biomarkers between patient groups, protein structure prediction, and systems

biology relevant to human disease.

1%.369 \w3esanazmatianisiieuimeansesdmiunisussyndldan 3 (3-0-6)
aa

mamalulagdinn
BT369 Machine learning Tools and Techniques for Biotechnology Application
F10sAUneu: efne 15.156 %39 AN.104 Y38 AN.103
Prerequisite: Have taken TU156 or CS104 or CS103

n3algymdmsuIsnsseuIAIeLATe AI8g 19T URBWITA MTUNTEUIUNITISBUS e

d' a Y} 1 ) %% a v ¢ s o Y]

\AT8Y MIwTeuLazdanIsieya Mivesteya Malsulusunsy waznsluLeNALITaMTUNIS
af1alunanlgnsiseuimeinIes n1susulalsgansamliea nmsindsednsanluea nsun
Tuwanisseudmensadldnumanalulagyanm

Machine learning problem formulation, examples of algorithms in machine learning
process, data wrangling and manipulation, data features, computer programming and
software for creating machine learning model, improvement of model performance, model

performance evaluation, machine learning model usage in biotechnology application.

N%.376 RYIINYIRAFMNTTY 3 (3-0-6)
BT376 Industrial Microbiology

dsAuneu: aauld vv.201 waz v1v.282 3o d@ould nv.354

Prerequisite: Have earned credits of BT201 and BT282 or have earned of BT354

i
a [ a

YOULIALAEAMAN YA T0aUNIEd M UgRaImnTX mmmamﬁﬂuqmmmim
Iuunueddulunsdauasgians mafiuwandsveasunuelad mIinenuazdadonqdunidan
UVEsTINTR naiusnuide nmsarendadeiannnsin nsuseynaltlugnanvngsy

Scope and important characteristics of microorganisms for industrial approaches,
media for industrial fermentation, metabolic pathways for biosynthesis, overproduction of
metabolites, isolation and screening of microorganisms from natural resources, culture

preservation, extraction of fermentation products, applications of microorganisms in

industries.



nv.377 UURN159893nengnamvins sy 1 (0-3-0)
BT377 Industrial Microbiology Laboratory
dsAuneu: meAnwIaRnYINTaNAU V1v.376
Prerequisite: Have taken or currently taking BT376
wadelumsusnuazdaidengdunididdnenwlugnaivnssy msduunvinvesqdunid
msUszgndthdunidunldlugnavnssuuasAnwigauuenaniu
Techniques for isolation and screening of potential industrial microorganisms,

identification of microorganisms, Practical in the application of microorganisms in industries,

and field trips

1%9.378 walulagnisuandes 3 (3-0-6)
BT378 Brewing Technology

vinvoudeiuarinnivlunisudnided via n1sudn uazquamveuoas Yiuaznis
wisise silavesseuduarnisduseud madnuvasnnslulawmsnduwaznisldiouledluniswds
Jod Baddildlunisudndesuaznisinnistad maminuasdadediieadestunismindes ns
TAN15189N15780N N13091980UANAINTES N1TINUHUNITREALAZNITAIVANNTEUIUNIT
winnssuuaznsuandesniaden

Types of beer and brewing raw materials, types of malt, production, and quality of
malt, water and wort preparation, types of hops and hops boiling, adjuncts and application
of enzymes in brewing, brewing yeast and yeast management, fermentation and factors

relating to beer fermentation, post fermentation process, beer quality inspection, brewing

process plan and control, and brewing innovation and alternative beer.

n%.379 Ufuinisimelulagnisndaides 1(0-3-0)
BT379 Brewing Technology Laboratory

ITIAUNRL:  LABANY) N1v.378

Prerequisite: Have taken BT378

a

UuRnmsiasuinwemanguiveivimalulagnisninides (nv.378) uasAnwigauuen
anuil

Laboratory approaches in Brewing Technology (BT378) and field trips.



1%.406 HANSUNIINAUNTE 3 (3-0-6)
BT406 Microbial Products
Ftadunew: @ould nv.251 wse Nv.354
Prerequisite: Have earned credits of BT251 or BT354
nsEUIUMIHARAN ST STy argeLazdnnA N 1gRE NI A3TINeUeIAUNTE
AAMBUAYNTLUIUNTHANYBITAYTE Msuenuazmevilianstinimuians wasfnwgaiuuen
aonuil
Productions of high-value and potential products for industrial used, microbial
physiology, process conditions and productions of microorganisms, separations and

purifications of biological products, and field trips.

%.407 wialuladdan 3 (2-3-4)
BT407 Yeast Technology

Futadunew: @ould n9.201

Prerequisite: Have earned credits of BT201

s

#3587 MIIATUNINANY uariugmanivesdad nsiiusnykasUiulgsaeug
UNAAIENTVOINTIRS YA Az AT 1 INANER mméﬁﬁzy%m%m“imzﬁuqmﬁ‘mmm uazAnY
@muuaﬂamuﬁ

Physiology, classification, and genetics of yeast, strain preservation and improvment,
kinetics of growth and product formations, important aspects of yeast at an industrial level,

and field trips.

%.416 WwatAluNSUITAU9 @8N 19TIN N 3 (2-3-4)
BT416 Bioremediation Technology

wdnms  nszvaunsnistide  wedewavwalulaglunisdanisturesdefivhdamny
iasgIuidivue anufvthueanisiitanadaninlaensld gaunid amse iy uaznisia
srpulumelulad dmsunsidndeutouvendesne way maluladfinmuiudsfiannsadie
TounvosufiRnslussiuiiufifnig drdesluganumsniBends uasAnyigruuenaniud

Principles of treatment processes, methods and technique and technology to deal
with the treated waste as per the prescribed standard. Advanced treatment based on the

microbial remediation, algal, plant, and nanotechnology for the remediation of hazardous



waste. The developed technology that can be transferred from laboratory to land and

piloting to commercial scenarios, and field trips.

NY.417 wisaIngmalulagdinm 3 (2-3-4)
BT417 Biotechnological Araneology

FINYALANUNAINTALVBIRLYYN Unumtussuuilanueslugiugiimuaulaedd
TBesAusEnauwarsULuUYadly Muwazlusauluiiy wuimiumalulagdinm lunsiaunais
fuity, nslifiwresuuapiiionsiunumsnueinvlsauazansidauuas uinnssilusuan
Frutandamsunduazgaaminssunnmelulasanmeds wapiiieuomns diides uay
nMsvieafisndaiing AmuAnad19ETIAReN1T00NLUUNARS 191N TUVIATNONUDILLINL LIS
HULALAIATAUNA KATNITRNAIAAUY

Biology and diversity of spiders; ecological role in agro-ecosystems as biological
control agents; silk components and web patterns; toxins and venom proteoms;
biotechnological trends in antivenom development; uses of spider toxins for drug and
insecticide discovery; future innovation from biotechnology of silk application on medical
and industrial materials; spiders for food, pets, and ecotourism; creative ideas for product

design based on natural history of spiders; spiders and biocinformatics; and field trip.

9.418 wAluladiinmansiglasnasinou 3 (3-0-6)
BT418 Algal and Plankton Biotechnology

%’J%V]EJ’]LLﬁSﬁL’Jﬁ%WEJ']“U@\‘iﬁWVSI’]EJLLaSLL‘WﬁﬂﬁG}E’J‘U U‘WU’WI“UEN?!’]M?I’WEJLLﬁ%LLWﬁﬂﬁ@]E’JU(ﬂI@
sruuinaluundsiuazuuun Msdauen Mamzidess Maiuiies msata watianagiluana
nsnaaeuanluiwlulwasiaviesuy uwarnisdiamsigwazunasinoulilduseloving
waluladyinw

Biology and ecology of algae and plankton, roles of algae and plankton in aquatic
and terrestrial ecosystems, isolation, cultivation, separation, extraction, molecular
techniques, cell and embryo toxicity test and applications of algae and plankton in

biotechnology.



1%.419 UJURNMImanalulag@inmamineuazinasinoy 1 (0-3-0)

BT419 Algal and Plankton Biotechnology Laboratory

Fwdadunew: iaefinw vise Anwimeudu vv.418 vivelasuesuiiiainansdiaeu

Prerequisite : Have taken or Currently taking BT418 or with approval from the lecturer
UfunsasurinyenImgufveivujuinisnalulagiinnamanewasunasnney N3

Fushetns msiauen MsinzEes mafiuien wasmsate LLasﬁﬂmcﬂmuuaﬂamuﬁ
Laboratory approaches in Algal and Plankton Biotechnology Laboratory, sampling,

isolation, cultivation, separation and extraction and field trips.

N%.426 N13AIUANLALTIID 2 (2-0-4)
BT426 Biological Control
FwdsRuneu: deuls v.201 uay Nv.242
Prerequisite: Have earned credits of BT201 and BT242
ndnnisuaznaisnsnuaudngialnedlis unasdngivuazdngsssuuandifny
nsmuALIasnsfiedeuasi LAz Aoy nsmuauasnsfiglnes) uwueiidey way
5a niseuauiviialeedads nsmavaugdunidnelsaiivlaedads aniunisaitagiuuay
nsdidnwdunsmuatlaednit uaznwignuuenaniud
Principles and methods of biological control. Important pests and natural enemies.
Biological control of pests by insects as predators and parasitoids. Pest control by fungi,

bacteria, and viruses. Biological control of weeds. Biological controls of plant pathogens.

Current situations and case studies in the field of biological control. Field trip.

N9.427 @35 warMIdan1IndInsiiuienanaaiy 3 (3-0-6)
BT427 Postharvest Physiology and Management of Horticultural Products
ITIAUNBUL: WABANYY 91.112 wive M.113
Prerequisite: Have taken SC112 or SC113

a3sinenazduaindinisiiuifviveandanaiis Jadediiuainnvesmsgaidends
REMIGIE mﬁ@mimwﬁﬂa%ﬁmwLﬁaammaanwﬁwﬁqmmﬁuLﬁ'm NANNITHAY
msUszgndmaluladvdsninfuielumsmuaugaainuazdnoigmafiuinyindanaiiy way
Anwgauusnan L

Postharvest physiology and biochemistry of horticultural products, factors causing

postharvest losses, management based on known physiology to minimize postharvest



losses, principles and applications of postharvest technology in controlling quality and

prolonging storage life of products and field trips.

N19.436 N15DDNLUUNIZUIUNITNINTIAIN 3 (3-0-6)
BT436 Bioprocess Design
WNTIAUNDU:  LABANYI V19.332 e N1%9.354
Prerequisite: Have taken BT332 or BT354

UANNITODNLUUNTEUIUNTTTINN N5UIMTIATINS NMsAnwnadululaveddasenis
N15UsEENATlEANg NIATINFRUAINYNABIVBINTEUIUNIINITININ N1sgayide nsdesiu
N15TNADINTEUIUNITNNTINN  LaZNITUANE

Principles of bioprocess design, project management, project feasibility study,
economics evaluation, bioprocess validation, loss of prevention, bioprocess simulation, and

case studies.

N.437 AAINITULULNUDAA 3 (3-0-6)
BT437 Metabolic Engineering
JrdsAuneu: @auld nv. 231 uag . 307 w30 NU. 376
Prerequisite: Have earned credits of BT.231 and BT. 307 or BT. 376
Tuavesufizonnelumad aunamaasuazeuseiowesdoya mimuauuazinnis
Iunueddy mduaneiituunueddunagnsiingiasiiudieeny§ATonuuwnueady
MTIATWINIMUALUSATENUEATLLAEMTATIATIES 1VBAATBUILUNUBRTY NMTATIEN
Binuansiiinudeenluedetemuwnueddy uauweslulmndnvesnssuiumsnglusad
Comprehensive models for cellular reactions, material balances and data
consistency, regulations and manipulations of metabolic pathways, metabolic pathway
syntheses and metabolic flux analyses, metabolic control analyses and analyses of structure
of metabolic networks, flux analyses of metabolic networks, and thermodynamics of cellular

processes.



1%.438 N1sUsEnaunIIamAlulagyInIw 1(0-3-0)
BT438 Entrepreneurship in Biotechnology

gnanNITUNALLlagYIN N WinnssuwasnInddunadynn n1sIAvuNLgIAa wiun1g
MAIA WNUNITEIULAENITUYY WNUNITNEALATLNUNITUSMITUAAINT wiaeulun1swaul
NAnAusiuazFAugIAe ngrnefifeadetunisuszneuns wagAnmgauuenaniud

Biotechnology industry, innovation and intellectual property, writing business plan,
marketing plan, financial plan, production plan, and human resource management plan,
funding sources for product development and the dawn of business, related law for

entrepreneurship, and field trips.

N9.439 NTATNATIALATNAUIUINNTTUNITININ 2 (2-0-4)
BT439 Creativity and Development in Biological Innovation
0sAuneu : 1. @ould v1v.251 #se
2. aoula %9.353 uag 1%.354
Prerequisite : 1. Have earned credits of BT251 or
2. Have earned credits of BT353 and BT354
JULUUTRINITAA N1TAAKAZNITHAIUINEASUS NMTANRUITEUUAN N1THAILIAIIUAALTS
AnspinazanuAniiTuaiieassd nmsuszgndanuAnatiassd uagnsdAnwinisaineasse
nARA I IALUlaBTIn W
Types of thinking, thinking, and product development, development of thinking
system, analytical and creative thinking development, creative thinking applications, and

case studies on biotechnological product creation.

N%.446 TUTIFINTTY 2 3 (2-3-4)
BT446 Genetic Engineering 2
I 1deAUNDY  LABANEN N19.344
Prerequisite : Have taken BT344

NanNNISLaLmAANIRGe1sS nsdaasiginazeanuuulnsiues n1sas1esuin1sdulas
nsleaudu nsadralnsuiasmaianisinaain MIdAEenlAauifesnIs N1SATIVAOURLEULD

wazBuillnauldlpedsiwniisulauslawdu wdnnisnsmaiduiuavesiidule 3Tawinis anfnug

waznannshulasastse



PCR principle and technology, primer synthesis and design, gene library construction
and cloning, probe construction and labeling, target clone selections, analysis of specifically
cloned DNAs and genes by southern hybridization, principle of DNA sequencing,

phylogenetics, and microarrays principle.

N9.447 WAlUlaBN T TAUNAFIERNS 2 (2-0-4)

BT447 Bioinformatics Technology

Twdadunew: laeAnw nv.440 wselasueulRNguTIEY

Prerequisite: Have taken BT440 or with approval from the lecturer
anuinmthmamaluladfiiieadesfutiasaumanmans nsszgndiaiosiionisdaem

SAUNAAIERNT LAZNITNALNAIUID NI T TaUmAmaaTdmSuNuITomanalulagainiw
Recent technological advances related to bioinformatics, applications of

bioinformatics tools, and integration of bioinformatics approaches for biotechnological

researches.

%.448 JLudnd 3(2-3-4)
BT448 Genomics
NTIAUNDUY: LABANYY 1.242 uay 1v.243
Prerequisite: Have taken BT242 and BT243

s lnsearsuazmiifivead MsuanseaNLAYNISATUALNTULARIBBNYBITY NSVINIAL
figusaead omuneMdue nsmaiuiisuLe mﬁzq@i’%mmgu ﬂﬁiﬂizqﬂfﬁmammwwé
NNINYAT LASYAFINNTTU WMALANITIATIZAI UL LLazﬁﬂmamuuaﬂamuﬁ

Genomes, gene structures and functions, gene expression and regulation, gene
mapping using DNA markers, DNA sequencing, gene location, applications in medicine,

agriculture, and industry, genome analysis techniques, and field trips.

1%.449 wiAlulagTanmuaznsUTuUugiiy 3 (3-0-6)
BT449 Plant Biotechnology and Breeding
AUsAUNDU: IRBANYT V19.242

Prerequisite: Have taken BT242
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fiugrandiitensududaiugits msufuseiugialagiBunsgiu waensuuussiudiedieds
Imaqa ﬁﬂw’]@u\ﬁuuaﬂﬁmuﬁ

Importance of biotechnological processes on plant improvement. Principles of plant
tissue culture and molecular biological techniques involved in the production of genetically
modified plants. Principles of plant genetics for plant breeding. Conventional plant breeding

methods and molecular plant breeding. Field training.

V9.456 N5IANTsveNddautnnssuetediy 3 (2-3-4)
BT456 Sustainable in Waste Management and Innovation

ITIRUNBU: LABANYY .201 %50 N1v.353
Prerequisite: Have taken BT201 or BT353

szjﬁmLLazaqﬁ‘UizﬂaU%ﬁaﬂ%mw mauwﬁaﬁammnwmwmmwLLaﬂiqum’mmiu
ATNYHT ﬂﬁzmuﬂWiﬂﬁjuaﬂﬂw%uﬁui’aa%amwLLazmﬂIuIaﬁﬁLﬁ'm%}aﬂ QUEDRELRGRITGELRN
widefanlisslevietnediussdniam  nsvuiunmdandnsusiinanantagtanin laseds
NSTUILNSNANIINRAYRE  videmussufisondiam  andRvesdndusinanld  uaznsld
Ustlovdanuanfamiinaeld  foadwdntasiuianssimntagdnm  veavdefannnis
NYATNITULAZLTIUGRAUNTIUNITINEAT  NMSUTBIWIINTTInvewdnine  mslduselovd
wasun1FueueEnaday

Classification and types of biological raw material, agricultural and agricultural
industry waste. Biological raw material pretreatment process and related technology.
Efficient utilization of agricultural and agricultural industry waste. Production of bio-based
material by microorganisms and biocatalysts. Properties of bio-based material and their
benefit to creating innovative products from biomaterials agricultural and agricultural

industry waste. Life Cycle Assessment of product. Sustainable use of carbon energy.

1%.457 WwAluladn39nuLeanaged 3 (2-3-4)
BT457 Alcoholic Beverage Technology
msiwmaluladasslviwazimatan1sndnunlglun1suanesosRLLeanaaad Wi iy b
waldl 1y wsey bidnes WWes gandunsluiesufUianmsuazseduanamnssy Seuiaunsal
a ay v A a v ) = A Ao & A
LAZNTLUIUNITHANTLANIATTIURALAMNIN UaENYMUNENEIToIRULAT 09NTITLANDTREIT0
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Novel technologies and fermentation techniques for alcoholic beverage productions
e.g. wine, fruit wine, rice wine, Champagne, sparkling wine, beer and spirits at laboratory and
industrial scales, standard equipment and production processes, law and regulation

concerned with alcoholic beverages, and field trip

N9.459 LAdYNISUNInALULagTIN W 3 (3-0-6)
BT459 Pharmaceutical Biotechnology

MsiaeINteyalusiunazansiugnssuluseaureslf URinisuazgnavngsy aiseen

=

g meTanmitddniinanannszuiunistinmtennity wasmsussgndnaluladdnmiuda
WNEYNIIY

Drug development at laboratory and industrial levels employing protein and genetic
informations, important biologically active compounds produced from bioprocesses or

plant, and applications of biotechnology in biopharmaceutical.

9.466 UDANATININNALLLAETININ 3 (3-0-6)
BT466 Selected Topics in Biotechnology
Mdauraula mnunIvn waginensassludiinelvesiuivimalulagdinin

Concepts and research strategies of current interests in the fields of biotechnology.

Nv.467 NMsFeaNsNUInemanimmanalulagiinim 2 (2-0-4)
BT467 Scientific Communication in Biotechnology
nsdnauaranuIMIaumaluladdinnluseAuriavseunaluguiuudig 9 wu
nMadeuunanaideuaymsdsifud waznsdoueydvitamiodvitamiounsiuan (@1
thmsdhsasznedessiivg msthiaueranuidsluguuuuTvamesmseuuunalunuusyayy
N5 MSFRa U oNMsdUnAITeoweunsluTaNsIvInTg riidivevielariian
wiaavsinsvieaydnatng viemathiaudedu start up Wunanuisufsiiosunheinld
1AuN157915U10YIRIINAULNTTUNTTLAUAVT)

National or International academic presentations in Biotechnology such as research
article writing and submission, patent or pretty patent application (invention contests, poster
or oral presentation in academic conferences, publication or manuscript submission in
scientific journals, notification number or application number of patent or pretty patent, or
start up participation can be used. Accreditation decision on credit transfer is taken by

Department committee).



9.476 walulagnisndin 3 (3-0-6)
BT476 Fermentation Technology

nsrurumsnitn Yedeitiinadenszuaunmsuiin ewnsidente viavestoin wailadaen
o msmuaufildlunszuiunmanin nslieinauaznisniu wamansdaniw saunamanives
nsasgAuln n1sldansems uazn1sasananan

Fermentation processes, factors affecting fermentation, culture media, fermentor
types, aseptic techniques, fermentation process controls, agitations and aerations, biological

dynamics, kinetics of growth, nutrient consumptions, and product formations.

nv.477 UURANsmalulagnisndn 1(0-3-0)

BT477 Fermentation Technology Laboratory

TIAUNDU : LABANY) 3o Anwinsendu nu.476

Prerequisite : Have taken or Currently taking BT476
UURnsiasurinvenamgeveinvidanismalulagnismidn uasdnwigaiuuen

aonuil

Laboratory approaches in Fermentation Technology Laboratory and field trips.

N%.478 N1TIATILNNTATYAULN N15ldanseIms wagnsasiwdndudivesqdunid 1 (0-3-0)

BT478 Analysis of Microbial Growth, Nutrient Consumption, and Product Formation

INTIRUNDU: IrBANYIUSANEINSONAU 119,201

Prerequisite: Have taken or currently taking BT201
UURnisiasuiineeuunann1iniegadainel Juad awninsalal waglasulansil

[

dmSuinnuuardinnginiseiyiuln nsldansennns warnisadedndusilunssuiunsild
qaun3d

Laboratory approaches based on microbiology, biochemistry, spectroscopy, and
chromatography for monitoring and analyzing of growth, nutrient consumption, and product

formation in microbial processes.

n9.486 HIANTLING 3 (3-0-6)
BT486 Immunology
AuUePunau:  ABANET M9.201 K38 N.202 K38 Nv.207

Prerequisite: Have taken BT201 or BT202 or BT207
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Cytology and anatomy of immune system, immune response, humoral and cell-
mediated  immunity, antigen and antibody, complement, hypersensitivity,
immunohematology, transplantation immunology, autoimmunity, tumor immunology,

immunity to infection, immunodeficiency, immunization, applications, and field trips.

n9.487 wialuladioulwil 3 (2-3-4)
BT487 Enzyme Technology
FsRuneu: aauld nv.281 %30 1v.282
Prerequisite: Have earned credits of BT281 or BT282

Tnssadranagantd nsiSondouazutsngy anudunizuaznalanisissufisen
aauwamam%maaﬂﬁﬁ%mﬁuaqLaulszjﬂuazmaé’ué’jﬂmiﬁwm UfAsifivaneduainsn nsaunm
MFIULAENTFUATIZN ﬂ’]iLLEJﬂLLaSﬂ”IiﬁﬂﬁU%’sté QRElERA waEN15UTEYNANIEAAIMNTTY
UFtRMsIetamau] wasfnwigauusnaniud

Structure and properties, nomenclature and classification, specificity and mechanism
of catalysis, enzymatic reaction kinetics, enzyme inhibition, multi-substrate reactions,
regulation of enzyme activity and biosynthesis, isolation and purification, immobilization,

industrial applications, laboratory approaches, and field trips.

1%.488 Tassaiauagniiiveslusiu 3 (3-0-6)
BT488 Protein Structure and Function
wdeRuneu: @euls vv.281 vive Nv.282
Prerequisite: Have earned credits of BT281 or BT282
Tassaauazantfvesnsnezilunaslusiu nmsdaudsngulusiu Jedeiidnaselaseaiis
yRenfuazaReniveslsiu anudiniusszmindassaiiswagnihiiveslusiu uazmadanisnsia
AAeimIvinnelasaselusiu waznsussyndldusslovl
Structures and chemical properties of amino acids and proteins, protein

classifications, factors affecting secondary and tertiary structures of proteins, protein



structure and function relationship, protein structure determination techniques, structure

prediction, and applications.

Jnilnaeuliinende/any/medv/vingasdusosniFoy
y1%.281 Toadiugn 2 (2-0-4)
BT281 Fundamental Biochemistry
TIAUNDU: LABANYY 130 ANWINTOUAU M.111 %39 1.112 %39 M.113 3o m.115
Prerequisite: Have taken or currently taking SC111 or SC112 or SC113 or SC115

oy Tassade wihil wasiunuedTuvesansialuana

Basic chemistry, structures, functions, and metabolisms of biomolecules.

A15ANYIITLN
1%.353 WAlulagyinn 1 3 (3-0-6)
BT353 Biotechnology 1

o a

waluladtnmidesiu F3inedszynd 9a373ne1 Faedl stugmans Wugiamnssy uas
wialulagTransaumearians N15AIUANANUYaBANENITININ 338555538 uUdRN T ASe555u
n1933uluay AnsUnsuaznguungnianaluladgdinin nsusegndaIunITunng N1sineas
MANNTTY warduandey LLazﬁﬂmgmuuaﬂamuﬁ (@msutinAnwiuenninivd)

Fundamental biotechnology, applied biology, microbiology, biochemistry, genetics,
genetic engineering, and bioinformatics, biological control and safety policy, ethics for
research on human and animal subjects, patent and law in biotechnology, applications in
medicine, agriculture, industry, and environment, and field trips (for all but students in the
Department of Biotechnology).

%.354 AlulagyinIn 2 3 (3-0-6)
BT354 Biotechnology 2

dsdunew: asule nv.353

Prerequisite: Have earned credits of BT353

Mireuazfii nsfuIiug MmN nsUszenAnguaunauIaa skasnasuly
AMIAUINITIAINTTN NITANMLIALAZAINTOU NaFERIURIlNa JaUNAFENIVDINTZUIUNT
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Units and dimensions, fundamental engineering calculation, theoretical applications
of material and energy balances in engineering calculations, heat and mass transfer, fluid
mechanics, kinetics of bioprocess, fermentation and scale-up processes, sterilization,
bioprocess engineering, and enzyme technology, industrial scale technology developments,
separation and purification processes of biological products, process economics, and field

trips (for all but students in the Department of Biotechnology).
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