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LI 101 001  a1wdengu 1 3(3-0-6)
English |

LI 101 002  A19199N9Y 2 3(3-0-6)
English I

LI 102003  n1¥199N9Y 3 3(3-0-6)
English Il

LI 102 004  n1weangy 4 3(3-0-6)
English IV
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Work Preparation and Continuing Self-development
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Leadership and Management
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(3) nguITIINEIAIERSLaTAAAIENS 12 wiaein
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Learning Skills
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Computational & Statistical Thinking for ABCD
CP 001 001 toUBRAFMTUNNINTN 3(2-2-5)
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GE 363 789 I’gﬂi%ﬂ@Umiﬁ%’Naiiﬁq 3(3-0-6)
Creative Entrepreneurs
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BS 951 102 §iﬁ%LLazmiLﬁué’Ui%ﬂ@Uﬂﬁ%ug{u 3(3-0-6)
Elementary to Business and Entrepreneurship

L1202 009  nwdsngudmsunisdeansiuivndn 3(3-0-6)

English for Professional Communications

SC 101 007 FAngwhly (3-0-6)
General Biology

SC 101 008 UfUANMITIIMeIly 1(0-2-1)
General Biology Laboratory

SC 201 006 UfUAMIIATITALY 1(0-3-2)
General Chemistry Laboratory

SC 201 008  \AilvidNYA 3(3-0-6)
Fundamental Chemistry

SC 201 101 \nfiBun3efiug 3(3-0-6)
Basic Organic Chemistry

SC 201 102 UftRnsiaiiBunienugiu 1(0-3-2)
Basic Organic Chemistry Laboratory

SC 202 302 ARNATALTIGINN 3(2-3-6)
Biophysical Chemistry

SC 202 401 \AfAATIEN 2 2(2-0-4)
Analytical Chemistry Il

SC 202 402 UFTRNTATRATIEN 2 1(0-3-2)
Analytical Chemistry Laboratory I
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Mathematics for Health Science

SC 501 000 fAnALTown 3(3-0-6)
Elementary Physics
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General Physics Laboratory |
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General Microbiology Laboratory
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Microbial Physiology
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TE 023 103
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Basic Engineering Principles
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Momentum, Heat and Mass Transfer for Process Engineering
UAURNITIAINTIUNTEUIUNTT 1(0-3-2)
Process Engineering Laboratory
nsluedesomanaluladtinmuasauuaensie 2(2-0-4)
The Use of Instruments in Biotechnology and Safety
Ufhnsmsluedosdiomanalladianinuazanudaonsd 1(0-3-2)
The Use of Instruments in Biotechnology Laboratory and Safety
ndnmalulagdinm 2(2-0-4)
Principles of Biotechnology

Ufuinswmalulagdinin 1 1(0-3-2)
Biotechnology Laboratory |

NIPUIUNMINGIN THANLAE MU RN 1 2(2-0-4)
Downstream Processing and Unit Operations |

NANIAINTTUF AL 2(2-0-4)
Principles of Biochemical Engineering

UURNsaNIeInIsuT AL 1(0-3-2)
Principles of Biochemical Engineering Laboratory
NIPUIUNMINFINTHANLAEHUBURTRNS 2 2(2-0-4)

Downstream Processing and Unit Operations |I
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TE 024 761

YAIYINTLUIUNSRAINSHARLAENUIBUNURNS Usenaumiesnedyn TE 023 101 nseUIunIs

UftRnsnszurumM s snissanuagmuneufianis
Downstream Processing and Unit Operations Laboratory
nsUszenalumaluladdanm

Applications of Biotechnology
UfuRnswmalulagdinin 2

Biotechnology Laboratory |l
anAlazN1soanNLUUNITAasdnsutnmalulad
Statistics and Experimental Design for Technologists
VANYAYDINUTIAINTTY

Fundamental Genetic Engineering

U URNTMaNYaveIiugIFINTIY

Fundamental Genetic Engineering Laboratory

lassasauaznsagulUamaaiineninvesiandinin

Structure and Physicochemical Changes of Biological Materials

weluladvoseuleyd

Enzyme Technology
UftRnsmaluladvesoules

Enzyme Technology Laboratory
LANBLAZNITANINUDILEY

Pollution and Waste Treatment
UuRnsuaiiwuasNIsiInvesdy
Pollution and Waste Treatment Laboratory
nsuseiununndmsutnmalulagdinim
Quality Assurance for Biotechnologists
mia’e]ﬂLLUUISN’]WT’]HQG]?HMH%‘&JLﬂ‘l%]ﬁ
Agro-Industrial Plant Design
dunumiamalulagdinin

Biotechnology Seminar

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

2(2-0-4)

1(0-3-2)
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2(2-0-4)

1(0-3-2)
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TE 024 773 msdnvhusiausiassmsmanaluladdanm 1(1-0-2)
Preparation for Biotechnological Project Proposal
TE 024 774 Tassnismamalulagaanim 4(0-12-8)
Project in Biotechnology
TE 024 785 aviadnumenunaluladdanm 6 vunein
Co-operative Education for Biotechnology
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Practical Work in Biotechnology
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wialulagFinw
_unuaviadnelnSeuseivn TE 024 785 anfafnwmamumaluladanan
@) nguivnden (livesndn 6 wiqefin)
fhinwnesdenSeulazaununeivfinelul viomeinitanuivg audaiuiv
mendilunesni 6 niein
TE 023 204 \Sosfnassmanalulagdinm 2(2-0-4)
Selected Topics in Biotechnology
TE 023 205 walulagnslulefnuazlnsluledn 1(1-0-2)
Prebiotic and Probiotic Technology
TE 023 303 wnAlulagtinnseauluiana 2(2-0-4)
Molecular Biotechnology
TE 023 404 mdnmswaluladTanmanuity 2(2-0-4)
Principles in Plant Biotechnology
TE 023 503 nslaUstlovnannuade 2(2-0-4)
Waste Utilization
TE 023 504 wiAluladFnmiiiensuanunaganimn 1(1-0-2)
Biotechnology for Biogas Production
TE 023 505  wiAluladnsuamisfuganimuaslulofiva 1(1-0-2)
Bio-oil and Biodiesel Production Technology
TE 023 506 walulagnswanluloeyuea 1(1-0-2)
Bioethanol Production Technology
TE 023 602 weluladdnmlugnanynssuensdng 1(1-0-2)

Biotechnology in the Feed Industry
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TE 023 603 wialulaBnsnanasesiuueanegea 2(2-0-4)
Alcoholic Beverage Production Technology

TE 023 604 UftAnaweluladinisudneiosiunwoanosen 1(0-3-2)
Alcoholic Beverage Production Technology Laboratory

TE 023 605 walulagdinmlugnainnssuams 2(2-0-4)

Biotechnology in Food Industry

TE 023 606 Ufuin1smalulagdinmlugnamnssueims 1(0-3-2)
Biotechnology in Food Industry Laboratory

TE 023 607 wirluladwedwesdanim 2(2-0-4)
Biopolymer Technology

TE 023 608 qmmam%qmmmm 2(2-0-4)

Industrial Hygiene
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Sugar and Starch Production Technologies and Related Products
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LI 101 001
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SC 201 006
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SC 501 003

AwBaNgY 1

English |
NIAALTIAINALELITNAD AT UL UTR
Computational & Statistical Thinking for ABCD
Fineily

General Biology

UFTRN5TInewhld

General Biology Laboratory
UftRnsiaivialy

General Chemistry Laboratory
GHVRHHG

Fundamental Chemistry

fanavbesnu

Elementary Physics
UFtRnsiAnaTial 1

General Physics Laboratory |

SAUINUIUNUIBNAAINZLUYULT YU
SAUIMUIUNUIBNAELEY
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GE 321 415
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SC 401 001

TE 021 201
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Learning Skills

aaaAa o U a IS
LUIAFIMTUNNIVITN
ABCD for All Professions
A1YIBINY 2
English Il

Na &
LANDUNIYNUTIU
Basic Organic Chemistry
UURn1slduvse gy
Basic Organic Chemistry Laboratory
ANAFNERTENTUINYFNENTEVNN
Mathematics for Health science
wialulagFin e nu
Introductory Biotechnology
a A P
FVABNLEAS
Free Elective

FIUNUIANAWMZLTBUITEY

SAUIMUIUNUIBNAELEY

u28nn
3(3-0-6)
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Elementary to Business and Entrepreneurship
AN 3

English Il

LARNANALTITIN N

Biophysical Chemistry

Fuadiiug

Basic Biochemistry

UfoRnsTuadiugu

Basic Biochemistry Laboratory

pdnMIHUgIUMAmN T

Basic Engineering Principles
nslaelesdemanaluladiinmuaveudasnd

The Use of Instruments in Biotechnology and Safety
Uftanmsnislaaiesiomanaluladiinmuazaudasade
The Use of Instruments in Biotechnology Laboratory and Safety

SAUINUIUNUIBNAAINZLUYULT YU
SAUINUIUNUIBNNFSHY
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GE 363 789

LI 102 004

SC 202 401

SC 202 402

SC 702 101

SC 702 102

TE 022 102

TE 022 103

TE 022 203

TE 022 204

;Jﬂizﬂaumsaiywaiié

Creative Entrepreneurs

AYIBINgY 4

English IV

wwiAaen 2

Analytical Chemistry Il

UAtRn9ATTATIEM 2

Analytical Chemistry Laboratory II

@Iy

General Microbiology

UftRn1s9ataingivily

General Microbiology Laboratory

msdw‘ﬂau‘lmmuéfm mm%@u LAIIAF NS UIFINTIUNTEUIUNNS
Momentum, Heat and Mass Transfer for Process Engineering
UJURNNTIFINTTUNTEUIUANT

Process Engineering Laboratory

nanwalulagdinin

Principles of Biotechnology

RN swmalulagdinin 1

Biotechnology Laboratory |

SUIIUIUNUIYNN AN UL ULT YU
SIUIIUIUNUIYNA ALY
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3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-2)
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1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)
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LI 202 009

SC 703113

SC703 114

TE 023 101

TE 023 104

TE 023 105

TE 023 201

TE 023 202

TE 023 301

TE 023 302

TE 023 401

mwdangudmsunisdeansluivin

English for Professional Communications

3T memesqauEe

Microbial Physiology
UfTRnsaSTIneesduie

Microbial Physiology Laboratory
NILUILMINEINIHAALAEMNEUFTRNT 1
Downstream Processing and Unit Operations |
NITUIUM VA NIHARLAEMLBURTRNS 2
Downstream Processing and Unit Operations |I
UTRnsnszuIunsdanssanuag iU iRnis
Downstream Processing and Unit Operations Laboratory
nsUszgnalmaluladinim

Applications of Biotechnology
UuRNsmAlulagyInIn 2

Biotechnology Laboratory II
NANYAVDINUTIAINTTY

Fundamental Genetic Engineering

U URNSUaNYavaiugIAmINT Y

Fundamental Genetic Engineering Laboratory

lassaranaznsaguwamaniinien nueiandinm

Structure and Physicochemical Changes of Biological Materials

SUIIUIUNUIYNN AN Y ULTYY

SIUIIUIUNUIYNN ALY
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BN
3(3-0-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)
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EN 003 102

TE 023 102
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Work Preparation and Continuing Self-development
NANIFINTINT AL
Principles of Biochemical Engineering
UURNIMaNIAINTINT AL
Principles of Biochemical Engineering Laboratory
adAlazNIseRNLUUNIAasd s utinmAlulad
Statistics and Experimental Design for Technologists
weluladuesoule
Enzyme Technology
UftEmamaluladvesoule
Enzyme Technology Laboratory
NaNwLazNIIAInURNLEY
Pollution and Waste Treatment
UUAn1suafivuazNsminvaade
Pollution and Waste Treatment Laboratory
nsusziununndmsutnmalulagdinm
Quality Assurance for Biotechnologists
MedrannaEividen
Elective Course

FUIMUIURUIBANAINZ TIURY

SAUIIUIUNUILNA LAY

13-

BN
3(3-0-6)

2(2-0-4)

1(0-3-2)

3(3-0-6)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

2(2-0-4)

20
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UM 4 aansAneN 1

GE 142 145

TE 024 101

TE 024 761

TE 024 773

TE 024 796

TE 023 XXX

XXX XXX

AMegiuagmIdnnig

Ledership and Management

miaaﬂLLUUTNmumy’mqma’mmﬁmLﬂwm

Agro-Industrial Plant Design

dunumiamalulagdinn

Biotechnology Seminar

nsdmimeiauelasssmaneluladtanm

Preparation for Biotechnological Project Proposal

nsEnauamaluladinw

Practical Work in Biotechnology

MeAINnguivden

Elective Course

I dentas

Free Elective
FTUWIURUIARAIMLI T UTIY

SAUINUIUNUIBNAFSHY

UM 4 aansAneN 2

TE 024 774

TE 024 785

Tassnsmanalulagdinan

Project in Biotechnology

avfaFnwImenumaluladdinn

Co-operative Education for Biotechnology
SAUIMUINKUWARA ML TIUISTIY

FAUITUIURUNAGT A

-14-
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Hnau

3(3-0-6)
3(3-0-6)

1(1-0-2)

1(1-0-2)

15
132

“uenn

Hnau
4(0-12-8)
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3(3-0-6)

1(1-0-2)

13
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AnnNaAnEn

136
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BS 951 102 gsnauaznsifufusznaunistudy 3(3-0-6)
Elementary to Business and Entrepreneurship
Soulvveseden: lud
mwmmamaaqiﬁﬂamwmgauﬁﬁmas{amiﬁﬂLﬁuqiﬁa}mi’s’mLLmum%’wmmmqqﬁﬁa Tassana
ENF;ﬂ5m§ﬁ°f@mi(;fm‘w%‘WEJ'1ﬂ'i‘Uqﬂﬂam'ia‘?ﬂmiLLazé”lmEJmiﬂ’nm;ﬁ"lmigﬂmiqmaq’lumﬁ@mi(ﬂy’m
mimammia"fmmm”']umsmamt,azﬁwLﬁumuiumﬂﬁq'ﬁﬁﬁ]mi%’mﬂ’]ﬁ(;f']uﬁ'fg%LLazﬂfﬁﬁuqiﬁa 9385554
gIfanazAUAnveUnediALTRsEsAa
Definition and basic concepts of business, type and operation of business, the impact of
environment on business, entrepreneur, characteristic of entrepreneur, importance, and
nature of management, principles of management and the moral responsibility of business
EN 003 102 nnsindsuanundonlunsianunazmswauiauiesagnsdaiilas 3(3-0-6)
Work Preparation and Continuing Self-development
Soulvvessedn: Tud
MIRAUINENINTUYEEIMTUN TR TEMA 9305TTUUATITIONTION BIANITUALNT
Fan1s Msvdmsmswisuulaafienisiaunideby mi‘d%’UUEﬂaéﬂw{aLﬁm 91U LaYAIY
Uasadelunisvineu ﬂ’]iﬁ;NLLixiiqﬂﬂ nsAnEIININTLarN1SANIIETNATIA NI TINTTY
wmaluladansaumenaznisdoansadsluy nsdoulsyiRuazaanineadnsay nsdeusenuLas
M3t Laue mﬁﬁwmqﬂﬁﬂmmjmmLﬂuéﬁﬂ
Human resource development for country development, code of ethics and conduct,
organization and management, change management for sustainable development, continuous
improvement, occupational health and safety, creating motivation, critical and creative
thinking, innovation development, modern information and communication technology,
writing of curriculum vitae and application letter, report writing and presentation, personality
development for leadership
GE 142 145 a1zEiuazn1danis 3(3-0-6)
Leadership and Management
Seulvvessedn: Tud
LLu’JﬁﬂLLawqwﬁL?{mﬁumwéﬁ’] UARNNIN ANWY LLawmmm;ﬁW A15ETTILIULAENNS
aududiiy 1ann1TuazNgen159nNIs N15IANITALEY N15TANITAIZINGA N15TANITNIS
Wasuulas medamisanudnues msdaniadanags LLu’qumﬁﬁwumnwE IuagMsInnig
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Concepts and theories of leadership, personalities, characteristics and roles of
Leadership, team building and team working, principle and theories of management, self-
management, crisis management, change management, conflict management, strategic
management, development of leadership and management

GE 321 415 vinwensisous 3(3-0-6)

Learning Skills
Soulvvessedo: lud

LLmﬁmu,azmmﬁ’]ﬁ’zgsuaqﬁﬂwmﬁL%‘sugiuﬂmﬁwﬁ 21 miga%ﬁa MsAABAATIENNIARATS
WARIANTALNA N1TRAIVIAIsALINA N15UsHY Tiesien nasisusarduausludeivinig
ATTUIUTTULALANITBINTIM DI

Concept and importance of the 21st century learning skills, digital literacy, analytical
thinking, selection of information sources, information seeking, evaluation, analysis, academic
writing and presentation, academic ethics and integrity

GE 341 511 MsAASANUIMLALINERRaInTULLUTA 3(2-2-5)

Computational & Statistical Thinking for ABCD

d‘ a 'd
Woulvvassiedv: Tudl

1%
aa o [y

wnfnifieatunsAndamunauazdadidviunisundym nsiesgnaniunisadyw
wdnnsastunouituazlung weluladfisvavazndedelunisundam nsdeulusunsunas
nIzUIUNTTLATYY miﬂizLﬁumaLLazﬂﬁ"UiJgamzmuﬂ’ﬁmyﬁzym A3YTITUNIIYING Mseuly
WaIVINTT NIFUMEAUD
Concepts of computational and statistical thinking for problem solving, analyzing the
problem situations, producing algorithms and models, digital technology and tools for
problem solving, programming and problem solving process, assessment and improvement of
problem solving process, academic ethics, academic writing, presentation and critique
CP 001 001 taUTREMIUNNIYIIN 3(2-2-5)
ABCD for All professions
Seulvvessedn: Tud

wuzihmalulagidviadmiunisdnnisveya nsuszulanaveya nsussenalydayauseiivg

o

(%
Y o

miﬂizmawmwumjmu% ﬂ’lﬁ%’ﬂwm’smﬁumuazﬂ’g’mLﬁjual’mﬁwaﬂ%ayja anaNuAIvatuLugY
vdonutuuuzih é’q;fyﬂé’a]a%azﬁﬁy'muzﬁw (r?hasjflqawsﬂizqﬂ@ﬁsgiugﬂuma 3

Introduction to digital technology for data management, data processing, applying
artificial intelligence, cloud computing, data security and data privacy, introduction of
cryptocurrency, introduction of blockchain, introduction of smart contract, example

applications in various areas
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GE 363 789 HUsznaun1sasnedssd 3(3-0-6)
Creative Entrepreneurs
Seulvvesedn: Tud

AudnuzUsTNoUMs ndnafesssudmiugusznounis Arwsufinteunedinuuaainns
mia%uNLLiﬂ’gﬂ% mssnaule mylasernan mimLmé\mu NNTINUHUTIND ANSETIUUTUR LA
w3seen1sn mstBidey Matisenn® warnsUsuidiunadsznouns

Entrepreneurship characteristic, morals for entrepreneurs, corporate social responsibility,
motivation, decision making, marketing analysis, investment fund, business plan, branding &
trademark, basic accounting, tax payment, and business evaluation

LI 101 001 AWDINgE 1 3(3-0-6)

English |
Feulvvossedvn: Tud

siauinwenisey Weu wa M ludinusedriu msianiessnfsiiunuies nsuans
mmgﬁﬂ NISUTIYIYUATNAIN NITUTTYI8ANYUEAU fawes @01uf n1snsr9deUAINle
Aume MsueniaUszaunsel (nesaudemsedu 1 Saszdu 5)

Development of reading, writing, speaking, and listening skills for use in every-day life;
expressing feelings; describing personalities, human characteristics, objects, places; inspecting
and understanding meanings and relating experiences (Levels 1 to 5)

LI 101 002 AWDINGE 2 3(3-0-6)

English I
FeulvvesseFvn: 000 101 vi3e LI 101 001 %3e Wieuwmn

NweA1IWe WA 91 Wou luusunddsinisdeny mummmmiﬁﬂ AMSAIAIANY NN
Wisuileu uavmsuansmudniiu (nesanilemsiu 2 Sasvsu 6)

Listening, speaking, reading and writing skills in basic academic contexts: expressing feelings,
asking questions, making comparison and contrast; and expressing ideas. (Levels 2 to 6)

LI 102 003 AWDINgE 3 3(3-0-6)

English I
Heulvwessedvn: 000 102 wie LI 101 002 %3 ieum

Minwensils n 91U Weu Weirinig nMsdiaue nseAuse nsuansruAniiu n15RAIY
MsTlarImINEAUIUN nsdulamnudAgy (Imsrnum’fam%ﬁu 3 936U 7)

Academic English skills in listening, speaking, reading, writing, presentation, discussion,

expressing ideas, interpretation, understanding context clues, finding main ideas (Levels 3 to 7)
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LI 102 004 AWDINgE 4 3(3-0-6)
English IV
Seulvveasnedun: 000 103 wie LI 102 003 %38 1iiguim

WNwen13Ne YA U L%EJ%JL%Q?%’]ﬂﬁ%uq\‘i NIINIUTTENE miLLammmﬁmLﬁuﬁuﬁmin@ﬁ\iﬁ]
mmﬂmﬁa‘lﬁmﬁn MIFBNUARIUNNTAL mﬁmiﬂsﬁ%ayjaﬂnmi NS UTIIAIL (Iﬂai’amﬁyam
3¥AU 4 DITTAU 8)

Listening, speaking, reading and writing skills focusing on academic uses, expressing
opinions on given themes, inducing speaking, reporting situations, analyzing information, and
essay writing. (Level 4 to 8)

LI 202 009 AwdangedinsunisdeansTudundin 3(3-0-6)

English for Professional Communications
Feulvvossedvn: Tud

Iﬂi\iagﬁdmmé’ﬂﬂﬂw fdny wdnn1seu ns NITNA NLABU NTULEUD mi?;}uﬂ;?“l]laga
Iml%mmé’amw mﬁmiwﬁsﬂya;ﬂa warmsInsaszivluuiunvesendn

English language structures, vocabulary, principles of reading, listening, speaking, writing,
presenting, research of information in English, analysis of English information and criticism of
issues in the professional contexts.

SC 101 007 FAnewialy 3(3-0-6)

General Biology
Seulvvessedvn: Tud

ndnnIn1eTainen lassassuazaunfiveasas wasuiudin Anunollosesdinuaziiug
ans nsduRusLazn IRAILINIVd Iy faus Tassasanaraisinenvesdng duaine uag
ﬁ'ﬂﬂs'ﬁmaquéﬁﬁwas{aiswﬁnﬂ

Principles of biology, structure and function of cells, energy and life, continuity of life
and genetics, animal reproduction and development, structure and physiology of animals,
ecology and human activities on ecosystem

SC 101 008 UfiAN3T2ImevilY 1(0-2-1)

General Biology Laboratory
Heulvwessedvn: SC 101 007 wieseiwAu SC 101 007
nsaaesUftAnisinaenaaeaiuinn SC 101 007 FrAnevialy

Laboratory experiments to accompany SC 101 007 General Biology
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SC 201 006 Ujtiansiatinaly 1(0-3-2)
General Chemistry Laboratory
Joulvwessedun : 183w1AU SC 201 005 w3e $183¥1AIU SC 201 007 %30
518311A73U SC 201 008
UvAnsiAeaduideniluinn SC 201 005 aiivialy (General Chemistry) SC 201 007 indl

(%

Wug1U (Basic Chemistry) kag SC 201 008 LAdvanya (Fundamental Chemistry) laun wain

D

]

fugrudmsuluinisedl YSunaduius nsvngestuanavesnielamsanisussanalunguesuna

<9
¥ v
<@

ievuimiinluana Tassaseneluvesvoauds msmﬁmﬁfﬂimaqasuaqmsﬁlﬁismmaﬂﬁLmnﬁﬁu
fviazanelaeismgadenuds gumadl waataidn nsmsudures fisenisaaieiaves
‘Lﬁiﬂﬁﬁlumaiﬁﬂ‘l‘?}@;ﬂ’ﬁl%L‘V]iﬁ]ﬂi@l/L‘UﬁLLﬂ%ﬂ’]iLm%*&JﬁJﬁ'ﬁaSa’]ﬂLU?I@J’W]i;%:TLl mﬁlmwﬁt,%mmmw
dmsuuoulooau uaz mﬁmiwﬁt,%aammwﬁm%’uLmsﬂ,aaau
The laboratory experiments related to contents in SC 201 005 (General Chemistry) , SC
201 007 (Basic Chemistry) and SC 201 008 (Fundamental Chemistry) such as basic techniques
for chemistry laboratory, stoichiometry, determination of the formula of hydrate salts,
application of gas law for molecular weight determination, internal structure of solids,
molecular weight determination of non-volatile and undissociated compound by freezing
point method, thermochemistry, galvanic cell, determination of reaction rate of hydrogen
peroxide dissociation, acid/ base titration and preparation of standard solution, quantitative
analysis for anions and cations
SC 201 008 AfivaNYa 3(3-0-6)
Fundamental Chemistry
Heulvwessedvn: se3wrmau SC 201 006
Taseasneoemen Wuswiadl M990 4aZ 510N U lanzunsuddu vouwds Usua
dusitus veavmuazansazats sruumInieleudldnasou una saunaranzed ouvwaransLAd
aunaiafiuaraunalosey willandes uafivuazaisuaiiy
Atomic structure, chemical bonding, periodic table and representative elements,
transition, solid, stoichiometry, liquid and solution, electron transferring system, gas, chemical
kinetics, chemical thermodynamics, chemical and ionic equilibrium, nuclear chemistry and
pollution and pollutant
SC 201 101 iAfiSunIdiugu 3(3-0-6)
Basic Organic Chemistry
Heulvwessedvn: sie3wau SC 201 102

1A59a51992Mo Wuseadl lausiawdu nsa-wua talasANSUaU 9aLAU 0aRU dakAu aElsuIfAn
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ameslewndl Safawglan Sanesea fluoa Bines Snenlen 8ad lom Alnu nIaAsuendanuazeyius
uag Loy
Atomic structure; Chemical bond; Polarity of bond and molecule; Functional groups;
Structural writing; Alkanes; Cycloalkanes; Alkenes; Dienes; Polyenes; Alkynes; Benzene;
Aromatic compounds; Alcohols and phenols; Ethers; Epoxides; Stereochemistry; Organic
halides; Aldehydes and ketones ; Carboxylic acids and their derivatives; Amines
SC 201 102 UfTAMsATBuVIINugIY 1(0-3-2)
Basic Organic Chemistry Laboratory
Seulvveasedn : :1831AU SC 201 101
NIIANNEN N1INIANADULA ’vqmﬁaml,azmiﬂé"u Tasulasnsfl n1sada lelasesueudus
way ludud aweslewdl uoneseauariiuea daflanuazAlnu nsaasuendan wefiu waznisadn
dhdfuneussmeaniiy
Crystallization, determination of melting point, boiling point and distillation,
chromatography, saturated and unsaturated hydrocarbons, stereochemistry, alcohols and
phenols, aldehydes and ketones, carboxylic acids, amines, and extraction of essential oils
from plants
SC 202 302 LANWENALTIYININ 3(2-3-6)
Biophysical Chemistry
Heulvvossedvn: Tud
qmﬂwamamgmmmwU‘mﬁam‘w m'ﬁﬁizqﬂﬁhmumw‘fﬁmﬂLLazﬂ{]’i’Qmﬂiumﬁamw
asaranefiluiilin saunamansiedlussuudsdin arsasaeBidninslonuasiadling maUfoa
nsidunsnaaesidennassiuiiemussens
Chemical thermodynamics in biological systems, biological applications of phase
diagrams and phase rule, non-electrolytesolution, chemical kinetics in living systems,
electrolyte solution and electrochemistry, practical experiments based upon these topics
SC 202 401 1ARAATIZH 2 2(2-0-4)
Analytical Chemistry I
Feulvvess1edun: SC 201 001 3o SC 201 003 w30 SC 201 005 w30 SC 201
008 %38 SC 201 009
anupainadeulunisiassntae Ui ndnnisiasizn Gz]/azﬂaim%qaﬁﬁ A33ATIEATY
ﬁugmlﬁmﬁJUm'ﬁLﬁm3ﬁw1ﬂ%m1miﬂaaﬂﬁawﬁﬂﬂﬂ§3Lﬂ'ﬁ’lzﬁimw%mm% WeuRfUNsnmse
LazmeszilaemsFnimin Ssmuisfunsanazney

Errors in quantitative analysis, statistical treatment of analytical data, fundamental of
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analytical chemistry concerning quantitative analysis based on volumetric methods
withemphasis on titrations and gravimetric methods with special emphasis on precipitation
SC 202 402 UHUANISLANAATIEN 2 1(0-3-2)
Analytical Chemistry Laboratory I
Feulvvassedvn: SC 202 401 viiese3wAIu SC 202 401
AndulninfnwlanuesuasFougiotumeiafignaesosmslinsenlaeuinnsuasiaonis
Fomin nsvnassaraenmaesiuienluien SC 202 401 wniliiAs1en 2
A laboratory course to acquaint students with proper techniques in volumetric and
gravimetric analysis. Experiments are related to contents in SC 202 401 Analytical Chemistry Il
0SC 401 001 AMIAATEASEUSUINGIAEATHVAIN 3(3-0-6)
Mathematics for Health Science
Feulvvossedvn: Tud
fvuansaauduunzi Qﬂﬂ’m%am‘jmmam{ sadndinsgilussuiu Adeuazainy
poiflososiandu syiusveslandunaznisussgnavasouius nanavesoyins Uitusuazvaia
MevAUIRUS MIUssenauIus aunsdseyiusandiyduduiindauaznisussgnn
Introduction to linear programming, mathematical induction, analytic geometry in plane,
limits and continuity of functions, derivatives and their applications, differential, integration
and techniques of integration, application of integration, ordinary differential equations and
their applications
SC 501 000 Wandiloedu 3(3-0-6)
Elementary Physics
Seulvvessedvn: Tud
wqwﬁuazmiﬂ‘szqﬂﬁimaﬂﬂamam'g naransvedlva mm%uuazqmwwamam%mzLLﬂiV\Iviluﬂ—
Binmseding (dea Tirumans Adndesmeu futunnngsd
Theories and applications of mechanics, fluid mechanics, heat and thermodynamics,
electric current electronics, acoustics, optics, physics, atomic radio activity
SC 501 003 UfUAN"sHENFMIU 1 1(0-3-2)
General Physics Laboratory |
Seulvvessedvn: Tud
mﬁmasmﬁmiwﬁ%@%a RCTPENIERIIGN Iu@jﬁﬁLLUU%aﬁﬁTﬂ QﬂéﬂU?ﬁﬂ?@Ej’N\‘i’lﬁJ LEORLE
AL mﬁmmmwﬁmawaﬂLwaﬂmﬂ%ﬂmammé wamam%mimu Fulszanivenis
genefamuiay Msdunaslunennid uay N1sMaasIveLan

Measurement and data analysis, component of force, Young’ s modulus, simple
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pendulum, Westphal specific gravity balance, viscosity measurement using Stoke’ s law,
rotational dynamics, coefficient of linear expansion,resonance in air columns and Meld’ s
experiment
SC 702 101 9a%23mely 3(3-0-6)
General Microbiology
Seulvvesedn: Tud
MﬁﬂﬂﬁiﬁﬂﬂﬂuLLazmim%wﬁaaéﬂﬂﬁm%ﬂz;ua\‘iﬁgamiﬂﬂ?jﬁwﬁﬂ S] M33enTeuaznisTasiwun

a L2

UsTnnueduuAiiise 1Wesn 1isa wagaivsne Lawuinis Msasynisnie kagn1sinaieqdune w

v 1% 1%
~ o ~ ° °

uwUeATILAYTLgFARTYeIAWYTe Qlauiuinguaslsaiiinangdunds 9adainetvesiiu 1 11
\d@8 819115 U LLﬁ%QG]ﬁTVIﬂSﬁJ
Working principle and slide sample preparation of various types of microscope,
nomenclature and classification of bacteria, fungi, viruses and algae, nutrition, growth, death
and destruction of microorganisms, metabolism and microbial genetics, immunology and
microbial disease, microbiology of soil, waste water food, milk and industry.
SC 702 102 UjiiAn153aT23meniialy 1(0-3-2)
General Microbiology Laboratory
Seulvvessedn: Tud
nslavesufoinisgatainerdunuzidn mawienewmsidsateunznisvilulaonido imada
U90ENN9ATIINEN msmmi’mLLazmmﬁfmﬁum?ﬁwfﬁu husuazewns mﬂ%ﬂgamawﬁﬁﬂ
nsAnudes MssendnuaiiGe Mvhateuarnssudinsaiyvesteqdunie
Introduction the use of microbiological laboratory, media preparation and sterilization,
some microbiological techniques, determination and enumeration of microorganisms in
drinking water, milk and food, use of microscope, study of fungi, bacterial staining, destruction
and inhibition of microorganisms
SC 703 113 &3353n81U09aUNTY 3(3-0-6)
Microbial Physiology
L'\:‘ii@uvL‘EJ‘UENiWEJ"j‘;U”l: SC 702 101# %38 SC 751 103#, SC 702 102# 30 SC 751

104#

v
a a ¢

ImqagwwaqLsﬁaéqéuﬁémwﬂwﬁ misuuéqmsshuLsszlaamsziaéa;auma ATATIINGIY 187
fi 113193 vosgAuNTouaznIIAIUAL NTEVINNTATNLAzaasluuUATISoaT e TlaLe
nszurunsasaLazaaneasiulense Tulasiau lusiu nszuiunsasnansnesiily fisunasAsdu
msmu@ummamaaﬂmmﬁuﬁLﬁ&@%@qﬁumséaaamamﬁﬂamm

Structures in microbial cells and their functions, microbial e¢rowth and regulation;
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permeability and transport; adenosine triphosphate ( ATP) production; metabolism of
autotrophic bacteria; metabolisms of carbohydrate nitrogen, lipid; biosynthesis of amino acids,
purine and pyrimidine; catabolite repression
SC 703 114 UHUANIIHIIING1VD99AUN3E 1(0-3-2)
Microbial Physiology Laboratory
Soulvvessiedon: SC 703 113 wies1eiwiau SC 703 113
nsAnwilassaaeaagdurisuaresausznautentan WilanaavesuuafiGe n1snseauns
as1uaynssenvetoulaales mi’?mmil,ﬁﬁysumﬁgéuw?g nswmieniuaznisdudinisdanse

a d'{

vl LLazﬁﬂé’amq%qméuammwizm3‘17‘iﬁmam‘aﬂmﬁfgﬁuaqﬁ;auma
Practical work on microbial cell structure and cell components; bacterial protoplast;
activation of bacterial spore and germination; microbial growth measurement, enzyme
induction and repression; and some environmental effects on microbial growth
SC 803 305 FauAfiNugu 3(3-0-6)
Basic Biochemistry
Feulvuess1edun: SC 201 101 w3o SC 202 103 w3o SC 201 103 w3e SC 212
103 %138 SC 201 103
Faedtugrudsrtuiaivesansiiluana wuledazlawoulel Fndsuuaznagnsve
WIUBATLLAZNNTATUAY wunuedduresnsiulawsn msvuadidnaseunaveandindiviviealsiat
LAZNITAUATIEVLAS lUNUDATLYe9ATn WunUedTuvesnsnesdly wunuedduvesnsaiuadsn ns
Fupszamdue wasnmsuanseenvesty
Basic biochemistry regarding chemistry of biomolecules, enzymes and coenzymes,
bioenergetics and the strategy of metabolism and regulation, carbohydrate metabolism,
electron transport and oxidative phosphorylation, and photosynthesis, lipid metabolism,
amino acid metabolism, nucleic acid metabolism, DNA synthesis and gene expression
SC 803 306 UfUAn1sTalAdiNug 1(0-3-2)
Basic Biochemistry Laboratory
Joulureasne3un: SC 201 101 war 518391AU SC 803 305 w3a SC 202 103
waz 3183v1A2U SC 803 305 139 SC 202 104 Lag 5183%1
AU SC 803 305 %38 SC 212 103 wag 51973%1A2U SC 803
305
Uﬁﬁ’amﬁlqLﬁ'm%mﬁ'uLﬁawﬂu%mﬁma SC 803 305 %’mﬁﬁug’m

Laboratory related to contents of SC 803 305 Basic Biochemistry
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TE 021 201 waluladFanmidaedu 2(2-0-4)
Introductory Biotechnology
Seulvvessedvn: Tl
AMNRLNLaETIRUINSURLMAlUlaBdIN N FFsTINvetnmAlulagTinw walulagdiniw
Tunspingmaniuazimnssumans waluladfnmiifemesiuiinussdiu aruieivosmes
anvunaluladfanmiudvinisaiuans q wuluvuvesnaluladdnwludaineeansuarluids
AAINITUAARSATANG 9
Definition and evolution of biotechnology, ethics of biotechnologist, biotechnology in
scientific and engineering viewpoints, biotechnology in daily life, multidisciplinary of
biotechnology, trends of biotechnology in science and engineering aspects
TE 022 101 wé’nmiﬁugwmﬁmmiu 2(2-0-4)
Basic Engineering Principles
Heulvvesseiv: Tud
Umﬁwgﬁmﬂﬁsmszmums wisadlelunsyuiuns LLazqmwwaﬂwamgﬁugwu
Introduction to process engineering, process equipment and basic thermodynamics
TE 022 102 msanglaulautuudy ANusoU wazu9a
A1MTUIAINIIUNITZUIUNSG 3(3-0-6)
Momentum, Heat and Mass Transfer for Process Engineering
Heulvvesseiv: TE 022 101# wazsiedinaiu TE 022 103
vannsareloulumsy auaudRvesveslnaialnfounazvedvauouialaflou vinvosns
Tnavesvedlvauazissluantues amqamaimsiammsaumw{atﬁm aunangsulag Iy aung
Tuwsilaesy nénmsnisleuausedluaauzawiuarluaniuglunwi msuszgnanisanelon
Anuseu ndnmsaneleusna
Principles of momentum transfer, properties of Newtonian and non-Newtonian fluids,
types of fluid flow and Reynolds number; overall mass balance and continuity equation,
overall energy balance, overall momentum balance, principles of steady state heat transfer
and unsteady state heat transfer, applications of heat transfer, principles of mass transfer
TE 022 103 UJUANSIAINTIUNTEUIUNS 1(0-3-2)
Process Engineering Laboratory
Feulvvesseiv: sie3vinau TE 022 102
MM5AIUTI8UNIIAINTTY deruvesindsluiamnssunszuiunis miﬁ%aua%agauazmi
fnnsml nsneaewnAssluanlues wisainaunin ﬁ;mm%q;?ai’mé'mflmﬂwa nsgeydelu

STUUNBLLDINLTWAIANIU DNTIEIUANUTULAZAMUYUFUNNG N1SUILASNITNIAIUTOU 11518
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ToumnusousuLazszuumamesiylawiing indesmanasunusou w3ewhanundu dudszans
TN
Engineering report writing, definition of parameters in process engineering, data
presentation and curve fitting, Reynolds number experiment, viscometer, flow measuring
apparatus, friction loss in piping system, humidity ratio and relative humidity, conductive and
convective heat transfer, overall heat transfer and thermodynamic system, heat exchanger,
refrigerator, diffusivity coefficient
TE 022 201 nslfiaTesfiomamaluladTannuazaalaends  2(2-0-4)
The Use of Instruments in Biotechnology and Safety
Feulvwessedvn: sedviaau TE 022 202
uni aruvasadslunumanalulagdinim mmgﬁugmlﬁmﬁuLﬂ%‘laﬁﬁa%mmamg Taun
\30eds vuaduseiulot éauamiyau @zjﬂMLLUUﬁQLLaSL%EIIW ﬂgaﬂf\;am'mﬁ @j‘daam%’ml,agé@mﬂi’u U
Wanaediundmludf@ unalasulansdl fovdines wdosumiss quudenuds uazawalnslnla
finos
Introduction, bio-safety in biotechnology, basic knowledge about scientific instruments
including balance, autoclave, hot air oven, static and shaking incubator, microscope, laminar
flow and fume cabinets, pipette and autopipette, gas chromatography, pH meter, centrifuge,
freezer and spectrophotometer
TE 022 202 UfiAn1snsldiTasiiomamaluladianmuazainudasais  1(0-3-2)
The Use of Instruments in Biotechnology Laboratory and Safety
Feulvvassednn: Medvimiu TE 022 201
unun ﬁzLﬂ*&J‘ULLazmﬂmﬂaaﬂﬁﬂuﬁaﬂﬂgjﬁﬁmi nsluta3asile Taun inded q}auau%@u e
dausaduleh guu naesganssau dnnasdiundnluii® wnalasulansd fowdines L3y
wites uaz awalnstilafines
Introduction, regulations and safety in laboratory, the use of instruments including
balance, hot air oven, autoclave, incubator, microscope, pipette and autopipette, gas
chromatography, pH meter, centrifuge and spectrophotometer
TE 022 203 wanwmalulagdanin 2(2-0-4)
Principles of Biotechnology
Feulvvassedvn: SC 201 101# uagsedviau TE 022 204
pudAuaznszUIumsmaneluladfanm aguilelunszuiunsmaneluladdinm
miﬁmﬁammzLﬁU%’ﬂML%@ﬁ;ﬁum%é MaASELNaTe yilauaza vzt fitomedanm

n1sUsuUssaneiugveRiunislagwmietirluiianisnatenug anuswasmadaiugiunieius
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Imnssuileusulsaeiugaunse waadts uaswandn wasnsUsvanalamaluladtanmlunis
Wamananlaon1sAUANIEFLATIEN
Significance and biotechnology processes, biological raw materials used in
biotechnology, screening and preservation of microorganisms, starter preparation, types and
characteristics of biocatalysts, strain improvement of microorganism via mutagenesis, basic
principle of genetic engineering techniques for improvement of microorganism and plant cell
and animal cell and biotechnology application for increase products by metabolic pathway
regulation
TE 022 204 UjUANMImAlulagdInIn 1 1(0-3-2)
Biotechnology Laboratory |
Seulvvessedn: s1edwaau TE 022 203
wadanugiunsyufiensmaneluladdinm arseduagniswiosainad wadanis
3meﬁ‘maﬂﬁ‘ds$ﬂaumﬁmqﬁu ﬂﬁLG]%EJ&J’?G]QﬁULﬁ@l%iﬂﬂi%ﬂ?ﬂﬂﬁ%ﬂﬂ NIAALENKAZNIT LAY
fnwqduv3s
Basic concept in biotechnological laboratory, chemical and solution preparations,
analytical techniques of raw material, raw material preparation for fermentation process,
isolation and preservation of microorganisms
TE 023 101 NILUIUNIIUEMNITHAALAZNUBUHUANST 1 2(2-0-4)
Downstream Processing and Unit operations |
Seulvvessnedun: TE 022 1024 warse3vau TE 023 104 uag TE 023 105
UM NIFIULALANALNBY N1INTOI NNTHENAIBLULIUTY mi‘wyumﬁ'm nsafa mMsvibneaa
wAn N15AAGY, m'i@ﬂs?m WaTNNINAY
Introduction, coagulation & flocculation, filtration, membrane separation, centrifugation,
extraction, cell disruption, adsorption, absorption and distillation
TE 023 102 %#an3AINTIUNYAYN 2(2-0-4)
Principles of Biochemical Engineering
Feulvvossiedvn: TE 022 1024, TE 022 203# uags1e3wau TE 023 103
Ui EU?I’NLLﬁ%%ﬁﬂ%@ﬂﬁﬂUﬁﬂiﬂj‘%’m’lw é’;uﬂszﬂauLLaxﬂ'ﬁﬂ'guauﬁ’qUﬁmiﬁ%amw N19NIU
LLazﬂ’l'iNﬁuiuﬁJﬂUJjﬂﬁﬂjﬁ?’m’lW Mdafineenislunisnau nsedelunsyurunismin FAUSIAY
N52UIUNITNTNUULLUAY LNARUAT wazaoiiias miﬂlwiauaaﬂ%Lﬁ]uium%awﬁﬂia}?’smw
nszurumsniinluanmeeds ndnnisuarisnsvensuunn nannisvedlulowuees nsEUIuT
NSRRI AT TAAT A ONARENTTNE LUUSIA0IEEN1ITTIADILUUNTEUIUANININTINTH

Introduction, configuration and types of bioreactors, bioreactors components and

- 26 -



control, agitation and mixing in bioreactors, power required for agitation, sterilization in
fermentation process, modes of batch, fed-batch and continuous fermentation, oxygen
transfer in bioreactors, solid state fermentation process, principles and methods of scale up,
principles of biosensors, process of plant cell and animal cell culture for bio-products,
modeling and simulation of bioprocess
TE 023 103 UHUANIIUENIANTIUT AN 1(0-3-2)
Principles of Biochemical Engineering Laboratory
Seulvveasedn: s1e3vanu TE 023 102
mimaaqﬂﬁﬂ’amiﬂﬁmauéj@a nsfnwIgUTLazyinvesdvsn gﬂqumﬂmaLLazmﬂéﬁu
wdsuludminnmu msandslunszuiunmiin nssurunisndnuuuwuseg msoelousendiauly
dwmdn nszviunandnluaninvesds nmseenuuudmidn wdnnsuazisnislun1sversaun A3
18DWVUNILVIUNI TN
The laboratory experiments consisted of configuration and types of fermenters, flow
pattern and energy consumption in stirred tank bioreactor, sterilization sterilization in
fermentation process, batch fermentation, oxygen transfer in fermenters, solid state
fermentation process, design of fermenters, principles and methods of scale up, simulation of
fermentation process
TE 023 104 NILUIUNITUAINITHAALALMUIBUJUANT 2 2(2-0-4)
Downstream Processing and Unit operations Il
Heulvvossedvn: TE 022 102# uags1edwaiu TE 023 101 uag TE 023 105
A153EMEY NNTANNEN ANSTTLALIAS mSLLEJﬂLLa3m%ﬁm§qm'§w5mﬁmsﬁﬂiau ANTATIADUAINY

s
a a

USansvewdnsualusiu nsnseaeuamnmkaasuansunalasulanifuaglasuilansil
SUBQLﬂﬁ?ﬁiJiﬁﬂu%QQ ms'«j’wLLuﬂ@mmwvmmﬁéummﬁmﬁm%

Evaporation, crystallization, drying, separation and purification of protein, purified
protein product assessment, assessments of product quality by gas chromatography and high
performance liquid chromatography, chemical product classification

TE 023 105 UfuAn1snszurumsviasnisuanuasieuianis  1(0-3-2)

Downstream Processing and Unit operations Laboratory
Seulvvessedn: s1e3waau TE 023 101 uaw TE 023 104

ANTTIULASHNALABU NI1TATD msﬁﬂﬁwaéum N15anm ﬂ'lﬁﬂébu ﬂ']’iaﬂ‘fijﬂ ASANKAN 138
fawmstulasuninnsil lasulnnsilvednadanssauggs Bantnslvs@a n1sedusenauuminig

Coagulation & flocculation, filtration, cell breakage, extraction, distillation, adsorption,
crystallization, gel filtration chromatography, high performance liquid chromatography,

electrophoresis, laboratory results discussions
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TE 023 201 M1sUszandldmalulagyinaw 2(2-0-4)
Applications of biotechnology
ﬁauisusuaas'm%sm: TE 022 203# Laz3183v1A7u TE 023 202
nMaUszgnalsmalulaginimluaiuang 4wy granmnssuemsuasadostu ManunTua
AANMNITULNYAT NITAUAFAVNIN Wnduoum warTaueifum s msraandsnuianan
Applications of biotechnology in various fields such as food and beverage industries,
agriculture and agro-industry, medical healthcare, pharmaceutics and biochemical products
including biofuel production
TE 023 202 UjUAn1smalulagdanin 2 1(0-3-2)
Biotechnology Laboratory I
Heulvvessedvn: edvimu TE 023 201
Anufvinismiamaluladdanindifsavesduinnisdiduauide wu nswisutanuas
wdnsite mawieude waznandegdunis mawSeuemaidsatogdunde nsvin mafufiesns
LAz IENITIATIZNAS 9 s MseAUTIENa wazaTUNaN1IVAaeY
Biotechnology laboratory practice deal with research methodology such as materials
and instrument arrangement, microbial and inoculum preparation, formulation of microbial
medium, fermentation, sampling design and analytical methods including experimental
discussion and conclusion
TE 023 203 @dfnazn199ankuUNITaaasdsutinimalulag 3(3-0-6)
Statistics and Experimental Design for Technologists
Feulvvossedvn: Tud
unn ﬂ’J’WﬂJﬁW%LﬁULLa%ﬂﬁLLQﬂLL%ﬂslTaanjaVl’]\‘iaﬁa N1INAABUANNATIU izUULLaﬁ%‘msq'u
Fr0819 msmmwumwmaaQLﬁlaﬁUizmﬂﬁaaﬂﬂém AITILRUNNIVIAaRLUUTITEEY F5TATIen
wazUszidiuna N1TIuRUNITIRRDIULTaeTady wagn1smanuduiussEnsgaveya n1sly
Tusunsumsadflumslinsenaoya
Introduction, probability and data distribution, hypothesis testing, sampling system and
methods, experimental design for two-group population, experimental design for single factor,
analysis and evaluation, experimental design for multiple factors, data correlation analysis,
application of statistical program for data analysis
TE 023 204 (Fasdnassmemaluladdanm 2(2-0-4)
Selected Topics in Biotechnology

Waulvvessiedvn: ludl
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LaZNITAIUAL
Recent topics in biotechnology techniques and scientific knowledge in various areas of
biotechnology such as industrial biotechnology, medical and pharmaceutical biotechnology,
agricultural biotechnology and pollution and environment control
TE 023 205 wialulagwslulafnuazlnslulafin 1(1-0-2)
Prebiotic and Probiotic Technology
Soulvvessedn: Tud
domuazaudfgvomslulofnuazinsluledn audnvazuagnisnangdunisinsluledn
AN BUzkasNISHEANT lulafn nsUsefiuauaonfuvewdnfum msﬂssqﬂﬁ%ﬁlviaammz
Inslule@inlugnainnssy
Definition and the importance prebiotic and probiotic, characterization and production
of probiotic microorganism, characterization and production of prebiotics, product safety
assessment, applications of prebiotic and probiotic in industries
TE 023 301 aNYaYaINUTIAINTIY 2(2-0-4)
Fundamental Genetic Engineering
Seulvvessedn: SC 803 3054 uars1edwimu TE 023 302
Trssasnuasmsdaaszansailanaon ﬁv‘fmﬂﬂﬁﬂumiﬁuqmm 1SEs SRS UeAENEY N3
AR BT UALASuefiTiBuTinesns uasthanlaau UfFSegnlenediueisa nawieufifuie

WINY FUALAZNITASIUYAALINUIY LwﬂﬁﬂmsﬁmﬁmaLﬁmqmaammu wagnatdanlalun1sngia
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fan1u viadenuluwaaauiuilafuAdueasnay nsmdrduiindlomavesiiduiediaule
weluladhasaumatomy uaznsmuauaiuuaondelunslydaidindlafunisdaunsduly
wialulagyanaw
Structure and synthesis of nucleic acids as genetic material, construction of a
recombinant DNA, identification and preparation of a gene of interest which is desired to be
cloned, polymerase chain reaction, preparation of cloning vector, host cell preparation, gene
transfer method, screening techniques for the desired clone, DNA sequencing, bioinformatics
and safety regulations for using genetically modified organisms in biotechnology
TE 023 302 UURANSUANYAYBINUTIAINTTY 1(0-3-2)
Fundamental Genetic Engineering Laboratory
Seulvvessedn: s1edwieau TE 023 301
Ug’jﬁﬁmiﬁlﬁm{mﬁ’uLmﬁﬂmaﬂ’uq%mﬂﬁu u ﬂ’]iguﬁ’]LLaszLﬂiﬂzﬁ%@yjﬁﬁTﬂu%’ﬁVIEﬂ

szaulianalaglylusunsumauiiunesiazszuugiuveyasaulay n15ainfduLauazeIstdue9N
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Uffsengnlanediueisa madeumeduiiaulafufiuonmeiioasmanalingnaay n1sasanefu
auuaiSouazdndenuuafiSeilatunaraingnuay meliesendiuianalolnavesduilaaulalae
Tilusunsiesernuiainerssdulinana nsuansoenuedlusiugnuanluuuafiFonasiinszvinae
75 sodium dodecy! sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

Laboratory experiments correlated to genetic engineering techniques: searching and
analyzing the molecular data using computer programs and online databases, DNA and RNA
extraction from living organisms, qualitative and quantitative analyses of extracted DNA and
RNA, targeted gene amplification by polymerase chain reaction (PCR), ligation of the gene of
interest with the cloning vector to construct recombinant DNA, bacterial gene transfer and
screening techniques for the desired clone, sequence analysis of the cloned gene using
programs in molecular biology, recombinant protein expression in bacteria and analysis by
sodium dodecy! sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

TE 023 303 walulag@nnszauluana 2(2-0-4)

Molecular Biotechnology
Feulvvossedan: TE 023 3014

waluladfiduoaenan n1sUszgnalsmaluladdaninssdulinananiuaneg laun seuuns
wanssenvesdululusuaslonuazguasion nandumn1n15A19IN9BuUN3E arsenuuasangdunie
neifadelsnszdulinana Yaduuararsilelunistidelse msthdaasuafivnnadinimuaznisly
Uselemiandana manuaunslandasummanaluladanin anudasafonisdinmdmiua
pumelulaffanmately msanansinsaseivgnaneluladiinm

Recombinant DNA technology; applications of molecular biotechnology, gene
expression in prokaryotes and eukaryotes, microbial synthesis of commercial products,
microbial insecticides, molecular diagnostics, vaccines and therapeutic agents, bioremediation
and biomass utilization; regulating the use of biotechnology, biosafety for modern
biotechnology, patenting biotechnology inventions biosafety for modern biotechnology

TE 023 401 TassadrauaznisiAsuudasmaaiinenmussiantanw 2(2-0-4)

Structure and Physicochemical Changes of Biological Materials
Heulvvessedvn: SC 803 305#

Iﬂiﬂag’mLLazﬂ'mlJﬁlsJuLLanmLﬂﬁﬂwﬂ’]wmaﬁaq%’gﬂ’lw ﬁﬁuﬁﬂﬂﬂiUiSQﬂGﬁé{ﬁuqmﬂ’]%ﬂﬁm
Fanmuemeduwanlsauaraniu TWsiu lufu anslinausea asssuwiluenms

Structure and physicochemical changes of biological materials and also the application
in biotechnological industries of polysaccharides, lignin, proteins, lipids, flavor and color

compounds
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TE 023 402 walulagoulyd 2(2-0-4)
Enzyme technology
Soulvvessiedon : TE 022 2034 wagsedviaiu TE 023 403
augliieatuieulss mandmeouluilussdugaamnssy nsvineulsallvuiansuas
nsfinwidnuazreneuled n1snwaaunamansveneuled ndnnisuardsnisnsueule a1
Usrgnaluloulsaluaunng 4 15y guaTngsl NMIUIME LagnIIATITIATIEN
Introduction to enzyme, industrial production, purification and characterization of
enzyme, kinetics of enzyme catalysis, principle and method in immobilization of enzymes,
application and example of enzyme in industry, medicine and analysis
TE 023 403 UjUAnsmalulagvadiaulesl 1(0-3-2)
Enzyme technology laboratory
Feulvvossedvn: edveau TE 023 402
mﬂﬁﬂiumsﬂﬁﬂ’ﬁmsmaLaulmﬁﬁaaﬂﬂayaﬂﬁ’uLﬂfamlu TE 023 402 1y n1sudateuleaiain
wuafli3e Bam vi3e 31 meviieuledlvuiansuisain msfnwinuauiBvoseulsal nsnaeulsl
vioisan
Enzyme laboratory techniques in line with the content in TE 023 402 such as production
of enzyme from bacteria, yeast or fungi, partial purification of enzyme, characterization of
enzyme, immobilization of enzymes or microbial cells
TE 023 404 %#ann1smAlulagdnInaIunY 2(2-0-4)
Principles in Plant Biotechnology
Soulvvessedn: Tud
un Mé’ﬂﬁjugméummimwLﬁysmm'jjaLgaﬁ% wiesdionaznoumzidoniedofiy a1
wnzdsaiiodeiiv madaUaade Juduivwarmsimasnide ﬂﬂﬁ“l]&l’]ﬁﬁuéﬁsﬁiﬂﬁﬂﬁmwLg‘ﬂﬂ
Wade nsdautasiugnssudiy wazwumsufidennuuasasenisdinndmiuiivdauas
WU
Introduction, basic principle of plant tissue culture, equipment and culture room for
tissue culture, plant tissue culture medium, sterile technique, explant and its surface
sterilization, plant micropropagation using tissue culture, genetic modification of plants and

biosafety regulation of genetically modified plants
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TE 023 501 waN€wazn1sN1InvadLEe 2(2-0-4)
Pollution and Waste Treatment
Feulavessiedw: s1e3vnu TE 023 502
nMsmuauuafiy a unasiuin waluladazoin mamuamazmiﬁﬁmuaﬂwﬂgﬂ UANEN
91INA UANWNINGAAUNTILNBAT N1TMTAATHY N1TTANTUaTYNILEES mmgm?ﬁu’mgw ey
ﬂgwmaﬁ“ﬁm%aa
Pollution control at source, clean technology, water, air, agro-industry pollution control
and treatment, hazardous
TE 023 502 UfUANIsuaiuiazn1snInvadde 1(0-3-2)
Pollution and Waste Treatment Laboratory
Feulavesseds: s1e3vnau TE 023 501
n3nsraTinsevamn LA nstidadidsuuulseania nsdanisveandeianin
gaawnssuinuas wieluladazein warnasgIun1sdanisudnaaon
Wastewater quality analysis, anaerobic treatment of wastewater, agro-industry waste
management, clean technology and environmental regulations
TE 023 503 n1slduszlevdanninveade 2(2-0-4)
Waste Utilization
Feulvvessedn: lud
pdnn1siugiuresonds unienu Tquszasruazisigsla 1o veidonsladsslosuninues
e audnvmzvaininvends welulagmslsusslesuannmnveads mslsusslesunmnueadeain
Lméqsqmu 15991UQAAIMNTIY NITNWYAT ﬂ“zymmﬂmﬂ%ﬂiﬂmﬁmﬂmaaL?{&J m'iﬂﬁzl,ﬁu@quumﬂ%
Usslowuninveade
Basic principle of waste, definition, purposes, motivations, advantages, disadvantages,
waste characterization, waste utilization technologies, utilization of waste from municipal,
industry, agriculture, problems in waste utilization, cost-benefit evaluation of waste utilization
TE 023 504 waluladTanniionsanuiadanin 1(1-0-2)
Biotechnology for Biogas Production
Seulvvasseds: lud
amrnveanalulaifinmuuulsenia i ineuastuaivesneluladTanmuuulsornie
Jadumsdaneaeuiinanemaluladiinmuuulsennia mswdaunadaniw dnwmevesiaufngal
wuvlsenmeaitensuanunadiniw mslausslevuunadanm nswanunalslasiaulneizdnin
Overview of anaerobic biotechnology, microbiology and biochemistry of anaerobic
biotechnology, environmental factors affecting anaerobic biotechnology, biogas production,

anaerobic reactor configurations for biogas production, biogas utilization, bio-hydrogen production
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TE 023 505 wialulagnisuanuisiudininuwazlulenwa 1(1-0-2)
Bio-oil and Biodiesel Production Technology
Houlvvossieivn: lud

[y ) o a

ihiudinw lulefiwa TagAudmsunsadaiiuganmuarluTefwa indvesisudann
warlulafen nszurunsnantiiudinmuarlulefen anaudivesifudinnuarlulefea n1s
Uszgnalytntuianinuaylulefisa
Bio-oil, biodiesel, feedstock for bio-oil and biodiesel production, chemistry of bio-oil and
biodiesel, bio-oil and biodiesel production processes, properties of bio-oil and biodiesel,
application of bio-oil and biodiesel
TE 023 506 walulagnisuanlulaeniuea 1(1-0-2)
Bioethanol Production Technology
Feulvvossedvn: Tud
Nt 9a83INe A TANVRINITNERLDNIUEA miﬁgﬂgmﬁamamLawﬁuaaizﬁuqmmmimmz
nszuumsidaneunsuan Jedeiiiidninanenisntnieniuea nszuun1suinveINIsHALeNT
usakazNanassla NsFIMLALMTIRTTATEesTUUSE SN SREmeLea Wadalunns
inUsEansainniskaseniuea waznsuanlulediniuea
Introduction, microbiology and biochemistry of ethanol production, substrates for
industrial ethanol production and pretreatment processes, factors influencing ethanol
fermentation, fermentation processes for ethanol production and its by-products, calculation
and analyses relating to ethanol production efficiency, techniques for improvement of
ethanol production efficiency and biobutanol production
TE 023 601 n1sUsziunanwdmiutinmalulagdanin 2(2-0-4)
Quality Assurance for Biotechnologists
Feulvvossedvn: Tud
NANATT AUNUNY LazANUE1AURINITUTEAUANAIN ANTATUANAMANLTIADH ww3eailely
NNSIANITNTLUIUNITHNEN UIRTFIURAFINATIUDINNT UINTFIUTTUVUINITUAMAIN 1RSI
ﬁamgjﬁ’ami mmgﬁumémﬁmsﬁqmammim mmgmmmﬂaamﬁsgm%mw
Principles, definition and significance of quality assurance, statistical quality control,
production management tools, food industry standards, quality management system

standard, laboratory standard, industrial products standard, biosafety standard
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TE 023 602 walulag¥innlugnarnssuaimsan 1(1-0-2)
Biotechnology in the Feed Industry
Seulvvesedn: Tud
’f@qﬁU@WM’]iﬁlﬁl’; N13UTEN0UEATDINNT NITUIUNITHENDINITERT LLﬁ%ﬂ’]iUiBEJqﬂﬁﬁ"g
walulaginmileusuupamnimensdng laun msussgnalaansiadudoug uazioulul
Feed raw materials, feed formulation, feed production process and application of
biotechnology in feed quality improvement such as application of probiotics and enzymes
TE 023 603 walula8nisuaniA3asnauaanaged 2(2-0-4)
Alcoholic Beverage Production Technology
Feulvvessedvn: medvimu TE 023 604
uni Qa%ﬁmml,az%aLﬂﬁ%%ﬂ%ﬂﬁuuaaﬂaaaa‘ M9deuiduasn1seosaans e LA3eIRY
woanesea nszuuMsHandes nszuiuntsnaslin nsrvaumswan lauisnas (sparkling wines)
warlunesile (fortified wines) NszUIUNISHARAA NSYUIUNISHARIASEIRLLDANETDA LY
ﬂizmumswﬁmqiwﬂa""u wmadafirwlunsnaniniosiuieanasea UINTZIUBAFINATIUNITHAR
\3eshuLeanagen
Introduction, microbiology and biochemistry of alcoholic beverage, spoilage and
degradation of alcoholic beverages, beer brewing, winemaking, sparkling and fortified wines,
sake production, production of traditional alcoholic beverages production of distilled spirits,
special technique in alcoholic beverage production, standard of alcoholic beverage
production in industry
TE 023 604 UftAnsmaluladnisnania3asiuloanased 1(0-3-2)
Alcoholic Beverage Production Technology Laboratory
Heulvwessedvn: sedvienu TE 023 603

NTmsENnadedanuazst n15ASIENUSINILeaNegRa N15IAIIEnUsSINaEsazanele
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Ruawazasatatammaennuiina Msiessrliinanse MslnseiUsinafluednioae n1s
ArznUinadaesineanlealundesiiu nswankin n1suanalnuaznisinaunisiasuwlas
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AnsgvUiinaueanoseatuaiui vaR e Alaluasndy

Preparation of yeast and fungal inocula, analysis of alcohol content, analysis of total
extract and sugar-free extract, analysis of acid, analysis of total phenolic content, analysis of
sulfur dioxide in beverages, winemaking, sato production and fermentation monitoring,
mashing, sensory evaluation of beers, distillation and analysis of alcohols contents in head,

body, tail of distilled spirits
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TE 023 605 walulag¥inmwlugnaimnssuamig 2(2-0-4)
Biotechnology in Food Industry
Seulvvessedn: s1e3waau TE 023 606
weluladfnmlunssuiunssanemnsuagiaiosiu eniwagadoshiuiendu qaunieiinglu
9113 weluladPanmailnlugnavnssueminazanulasadonisdanm
Biotechnology in food and drink industry, functional food and drink, food
microorganisms, modern biotechnology in food industry and biosafety
TE 023 606 UjUANsmAlulagdiniwlugnainnssuainis 1(0-3-2)
Biotechnology in Food Industry Laboratory
Feulwvossednn: Medvimiu TE 023 605
UFtRnsiiievestunislymaluladiinmlumsudnemsuaziadesiiu nsuanouly tuay
nsusEgnaltlugaamnssie s MInTaaouAuslue g
Laboratory experiments related to food and drink production, production and use of
enzyme in food industry, detection of food microorganisms
TE 023 607 wAlulagwaaasyININW 2(2-0-4)
Biopolymer Technology
Feulvvossedvn : ludl
arunduinveanediuesiinm lassass auauifivameninuazied nsudaneduesdinin
sULuUAs 9 wu nigguau laiu lelaenu waglaa 819535017 nsawedlensenddanludn (o)
uazlawodiues wodlues nsnlanfn NseeBAANENITINM MIUTuUTAAA N aluladuaznnsg
ihllouselovlunuenanunssuniuag o
Biopolymer history, structure, physical and chemical properties, biopolymer production
in  several forms such as pullulan, chitin, chitosan, cellulose, natural rubber,
polyhydroxyalkanoic acid (PHA) and copolymer, polylactic acid, biopolymer degradation,
quality improvement, technology and application in various industries
TE 023 608 §UANEA3AAEINNTIH 2(2-0-4)
Industrial Hygiene
Seulvvessedn: Tud
ALY AT UL 5’@@%53@5 VOULIAYBINTANHUNUFVDUTY dawanaenlumsinay
LLazéﬂﬂﬂmuammwamﬁﬂ Tsafiinainnisusznauendn mm‘daawﬁﬂumsﬁwmumzqﬂﬂsaj‘tjaﬁu
514613’18?1'11414?1% Laaﬁﬂiuﬁﬂéﬁuaﬂ;;Uﬁﬁﬁmuiuiiamuqmamﬂ'ﬁ'ﬁu Mﬁﬂﬁ?iﬂiﬂﬂ’]iﬂ’mﬂmiiﬂLLazﬂ’li
guIauNa aﬂéﬂiLLazﬂg‘wmEJ‘ﬁLﬁlEJ’JﬁtTaﬂmmfjsnmam%qma’mmiu
Definition, history, objective, scope for environmental health work and health risk,
occupational disease, work safety and personal protection equipment, ergonomics, general

concepts for control and sanitary, sector and related law in industrial hygiene

-35-



TE 023 609 waluladnswdamauasudeuazndadaeifiieados 2(2-0-4)

Sugar and Starch Production Technologies and Related Products
Heulvvossedvn: Tl

qmafmmimmimﬁmﬁ‘;wmasﬁu’ul,t,uzﬁw nszUIUNISHARAIAINDDY WARFNIINGAEMNTTH
thmanasnan Sumniie1vos mﬁmiwﬁuqmmmiuﬁm’m ﬂigwﬂuﬂizmumiwﬁmﬁﬂma
qmammimﬁmtﬂqsﬁguuuwb nszUIUNITHAALY mﬁmﬁ’meﬁmﬂqmamﬂiimLL‘J&LLaz WAR SN
Reaves

Introduction to sugar industry, cane sugar production process, products from sugar
industry and their related products, analysis in sugar industry, problems in sugar production
process, introduction to starch industry, starch production process, products from starch
industry and related products

TE 024 101 msaanLLUUI’NQ’mﬁ'mqﬂa'mnssuLn‘tem'i 3(3-0-6)

Agro-Industrial Plant Design
Seulvvassedan : TE 022 102#

UNUY NT9DNLUUNTEUIUNITHEAR milﬁaﬂLﬂ%‘la\‘iﬁal,ﬂ%aﬁﬂiqﬂﬂﬁaj 15 DNWUULHUE AR
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Introduction, production process design, equipment and machine selection, machine
layout design, plant location and plant layout, environmental impact control, project
investment analysis, software for plant design

TE 024 761 duuumiamalulagianin 1(1-0-2)

Biotechnology Seminar
Feulvvessedv : TE 022 2034 waw TE 023 201#

N15AUAIMAENI5L5 U B sunALITen1amaluladdinniiuiaulasinansanseiu
waluladdanmatuvagtu Aduauaingruveyaiiduiivensuuaglauinsgiuaina nsoutunis
thiauelusuunuameasisasulaogsfinanm

Searching and compiling of interesting research articles from current international
journals in the field of biotechnology which is searched from highly-recognized databases
according to international standard, and delivering effective oral presentation in front of an
audience

TE 024 773 asdavindarauslassnismiamalulagdaniw 1(1-0-2)

Preparation for Biotechnological Project Proposal
LE‘IEJUVLSUSUE]WWEJ’QJSUW - TE 022 201, TE 022 203, TE 023 102#, TE 023 401# %30
iéj%Uauaunm*mmsuﬁ%'m
m%ﬁuﬁyusga;ﬂamﬂgm‘gayjaimmwﬁﬁ 9 MSTUMILITIAUNTTUTIAEITDI NNTIUHUNITNARDS
Tulasens Msdeunazthiauevaiduslasnis
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Information retrieval from various academic databases, literature review, planning for
experimental works, report writing and presentation of project proposal
TE 024 774 lasan1snamalulagydanin 4(0-12-8)
Project in Biotechnology
Feulvvossiedvn : TE 024 773
nsduiunimaassmeiiosainvoiauelasnislusieien TE 024 773 mﬁmmzﬁﬂyaga
ayunanIsnaaes Mslguseulay MIdlauaran1sinlAsInTg
Conducting the experiments which have been proposed in TE 024 773, data analysis,
concluding the experimental results, report writing and presentation of the results of the
project
TE 024 785 annadnwInessumalulagdinin 6 wu2EnNA
Co-operative Education for Biotechnology
L’?aulmaaﬁw%sm : TE 022 201, TE 022 203, TE 023 102, TE 023 401 M%@lﬁu%}u
BUYINIINAIVI IV
miﬁﬂﬂgjﬂ’ﬁmulﬁunaﬂuamuﬂizﬂaumiﬁﬁm%@)qﬁ’uLwﬂiuia5%3mwﬁ%ﬁauswmma3
wnruiilasuanudiureuainaniing mssniunuddslulasimsiseiifewestumeluladanm
nMadewalasenudde maiavelesdounenurmanmsIeiiduiuns u danulszneunis
Full-time participation in private or government organization associated with
biotechnology that has been approved by the department, research project in biotechnology,
proposal development, presentation and report of the work and research carried out at the
organization
TE 024 796 msEnaunamalulagdanan 1 wuaenn
Practical Work in Biotechnology
Feulvvassedn : TE 022 203#
msﬁmmmwﬁasmusuaaLaﬂ%w%%’gﬁlg%’ummLﬁu%aumﬂmﬁuﬁﬁm Wdunatesnsues
180 %ﬁimﬂﬁqﬂﬂi ﬂ’]ii’)Ui'JiﬂT@%lﬁ mﬁmawﬁﬁaaﬂa maagﬂ%aaga ﬂ']iL%‘EJ‘Lli']EN’]‘Ll uag NTULEUD
WU
Training in private or governmental organization approved by the department at least
180 working hours, data collection, data analysis, data construction, report writing and

presentation
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