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2.2.1.1 wuuuni

2300399

2300490

2300499

2301107

2301108

2301286

2302101

2302102

2302103

2303101

2303102

2304152*

2304197

2305101

2305102

NkEualATIY

PROJECT PROPOSAL

GHEOIY

SEMINAR

1AsIINYIANENS

SENIOR PROJECT

uARAH 1

CALCULUS |

uARAGH 2

CALCULUS I

Aunzunazais

PROBABILITY AND STATISTICS
wiivialy 1

GENERAL CHEMISTRY |

vl 2

GENERAL CHEMISTRY I
UftRnsiadivialy

GENERAL CHEMISTRY LABORATORY
Pl 1

GENERAL BIOLOGY |

UFTRNsT Mgl 1

GENERAL BIOLOGY LABORATORY |
WanddmsuInermanstinmdssynd
PHYSICS FOR APPLIED BIOLOGICAL SCIENCE
UfuRnsHEnddmSutindine
PHYSICS LABORATORY FOR BIOLOGISTS
Fringvily 2

GENERAL BIOLOGY I
UFTRN 5T Imeialy 2

GENERAL BIOLOGY LABORATORY I

92 wHefin

32 NUIBNA
1 (1-0-2)

1(1-0-2)

2 (0-6-0)

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)

1(0-3-0)

3 (3-0-6)

1(0-3-0)

3 (3-0-6)

1(0-3-0)
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PREPARATION FOR CO-OPERATIVE EDUCATION
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PROJECT PROPOSAL

2300490 Fuun 1(1-0-2)
SEMINAR

2300498 anfafnw 6 (0-18-0)
COOPERATIVE EDUCATION

2301107 wARANH 1 3 (3-0-6)
CALCULUS |

2301108 WARAGH 2 3 (3-0-6)
CALCULUS Il

2301286 AUz duLazana 3 (3-0-6)
PROBABILITY AND STATISTICS

2302101 il 1 3 (3-0-6)
GENERAL CHEMISTRY |

2302102 Wil 2 3 (3-0-6)
GENERAL CHEMISTRY Il

2302103 UftRnsedvialy 1 (0-3-0)
GENERAL CHEMISTRY LABORATORY

2303101 Ty 1 3 (3-0-6)
GENERAL BIOLOGY |

2303102 UFTANsTANewhll 1 1 (0-3-0)
GENERAL BIOLOGY LABORATORY |

2304152%  WANddwmTuInemanstinIndseynd 3 (3-0-6)
PHYSICS FOR APPLIED BIOLOGICAL SCIENCE

2304197 UuRNsHEnddmsutingyinen 1(0-3-0)
PHYSICS LABORATORY FOR BIOLOGISTS

2305101 F el 2 3 (3-0-6)
GENERAL BIOLOGY I

2305102 UFtRNsTIneialy 2 1 (0-3-0)

GENERAL BIOLOGY LABORATORY I



15

2.2.2 aguiv1deAuan 34 Miene

wuuUNAkagLUUANAAANY

2300251 wanmsuazUszulumalulagdanim 3 (3-0-6)
CONCEPTS AND ISSUES IN BIOTECHNOLOGY

2300252 NSNNITNNAINTTUNTLUIUNTTINN 3 (3-0-6)
PRINCIPLE OF BIOLOGICAL PROCESS ENGINEERING

2300253 FFYFITUNNWIN AR 1(1-0-2)
SCIENCE ETHICS

2300351 nsUsuliugiivuasdniloawmalulaginwadelal 3 (3-0-6)
BIOTECHNOLOGICAL FRONTIER IN PLANT AND ANIMAL BREEDING

2300361 waluladFnmssdulaanaidosdu 3 (3-0-6)
INTRODUCTION TO MOLECULAR BIOTECHNOLOGY

2300401 1SN INANSFIYTUINIS 3 (0-9-0)
INTERGRATIVE SCIENCE PROJECT

2300492 ANSHNIY 0
TRAINING
2301170 AN ADSAENITIUTHATY 3 (3-0-6)

COMPUTER AND PROGRAMMING
2301172 RN smeuitamasiazn1slusinsy 1(0-2-1)

COMPUTER AND PROGRAMMING LABORATORY

2302219 ARBUNIENAUUR 1 (0-3-0)
ORGANIC CHEMISTRY LABORATORY
2302270 \ABUIY 3 (3-0-6)

ORGANIC CHEMISTRY

2305263 vugmanludmiumaluladdanm 3 (2-3-4)
GENERAL GENETICS FOR BIOTECHNOLOGY

2310310  Fuadinly 3 (3-0-6)
GENERAL BIOCHEMISTRY

2310360 UftRnmsTuaiivily 1 (0-3-0)
GENERAL BIOCHEMISTRY LABORATORY

2312302 9T Angwhly 3 (2-3-4)
GENERAL MICROBIOLOGY
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2.2.3 nguivdienanvn

2.23.1 nguivdeduidien

wuuUnALaguvannafine

2300261

2300362

2300363

2300500

2314335

2314336

2314339

2602313

2605311

N5UIMIIANTSIulTsUERaIMNTSY

INDUSTRIAL ADMINISTRATION AND MANAGEMENT
MTIATIZARIRUNITININ

BIOLOGICAL SEQUENCE ANALYSIS
wualdulumalulagdinamn

TREND IN BIOTECHNOLOGY
anududuszneunismanalulad
TECHNOPRENEURSHIP
nszUIUMTVALLlABTININNI991YNT 1
PROCESSING IN FOOD BIOTECHNOLOGY |
NIEUIUNTNALULABTININNI9919T 2
PROCESSING IN FOOD BIOTECHNOLOGY I
UfuRnsnszuIunsnaAluladdinImmiee s
PROCESSING IN FOOD BIOTECHNOLOGY LABORATORY
NNSIANITUALDIANTT

MANAGEMENT AND ORGANIZATION

NINNITNAIA

PRINCIPLE OF MARKETING

2.2.3.2 nguivden

LUUUNG

LUUANNAANY

2300301

2300364

2300365%

2300366*

inwrADUN NI VNN TEUNARERS

COMPUTER SKILLS IN BIOINFORMATICS
wialuladnnazein

CLEAN BIOTECHNOLOGY

msfeasmamaluladdinim

COMMUNICATION IN BIOTECHNOLOGY
waluladfamuuudsdunazmaasuuasgienne
SUSTAINABLE BIOTECHNOLOGY AND CLIMATE CHANGE

9 YUILAR

1(1-0-2)

3 (2-2-5)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-0)

3 (3-0-6)

3 (3-0-6)

17 #Hwhe

12 MHeie

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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2305354

2305355

2305451

2305452

2305453

2305481

2305486

2308351

2308419

2308439

2309417

2309519
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IR 1edln

BIOLOGY OF DISEASE

welulagTanmdn idununnii

FRONTIERS IN ANIMAL BIOTECHNOLOGY
FrAveituanzdon

REGENERATIVE BIOLOGY

nsuaeiauuulalasiuing

HYDROPONICS

Ufunisnsnaniwuulalasluind

HYDROPONICS FOR CROP PRODUCTION LABORATORY
nssaiiodeiiy

PLANT TISSUE CULTURE

UfTRnadsaiedediv

PLANT TISSUE CULTURE LABORATORY
nsuanliuseiuLiion s

COMMERCIAL ORNAMENTAL PLANT PRODUCTION
wiAlulagyINNUDINY

PLANT BIOTECHNOLOGY

NISLLARLATEEAA

ECONOMIC MUSHROOM CULTIVATION
neenaniaindon 1

ENVIRONMENTAL SCIENCE |
ndnmsdosaaenisiinmuarnsiuganadeslasdiis
PRINCIPLES OF BIODEGRADATION AND BIOREMEDIATION
wedwestinmludsndon

BIOPOLYMER IN ENVIRONMENT
MENII3YNTIUMTINZLAE

PRINCIPLES OF AQUACULTURE
InwunmsvesUauazdniniliudenviensyaes

FISH AND SHELLFISH NUTRITION

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

2 (2-0-4)

1(0-3-0)

2 (2-0-4)

1 (0-3-0)

3 (2-3-4)

2 (2-0-4)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-7)
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2309522  msinzuarMsiaBsisoudR ATy 3(2-3-7)
BREEDING AND LARVICULTURE OF ECONOMIC AQUATIC ANIMALS

2310451  MyATiRluNdmsumalulagTinm 3 (2-2-5)
GENOMIC ANALYSIS FOR BIOTECHNOLOGY

2310454 ftugimnssuiowiu 1(1-0-2)

INTRODUCTION TO GENETIC ENGINEERING

2310506  FIETEUINA 1 3 (2-2-8)
BIOINFORMATICS |
2310555  U{URANMSHUTIAINTTY 2(0-6-2)

GENETIC ENGINEERING LABORATORY

2312515 wAlulag N mdunIduazananssugauviseviag 3 (2-3-7)
MICROBIAL BIOTECHNOLOGY AND MICROBIAL INDUSTRY VISIT

2312516 wialulag¥inmqdunidadelniuazlulasluloy 3 (3-0-9)
MODERN MICROBIAL BIOTECHNOLOGY AND MICROBIOME

2312517 wnAlULABYINIMAATIINGINNITUINNEY 3 (3-0-6)

MEDICAL MICROBIAL BIOTECHNOLOGY

2312589  wiAlulagnaniAuiuing) 2 (1-3-4)
IMMUNOTECHNOLOGY
2314375 AL NEMSUIWALLLaETInIN 3 (3-0-6)

BIOLOGICAL CHEMISTRY FOR BIOTECHNOLOGY
2314572 NS99NLUUNARS WIS 2 (2-0-6)
FOOD PRODUCT DESIGN
2314573 Ya¥Ane e mnsUssend 3 (3-0-9)
APPLIED FOOD MICROBIOLOGY
wieseiudu 9 ﬁLﬂﬂaauiuﬂfjuiéuwﬂ’ﬁULﬁaﬂ wSeseiudu g AldSuanuiureuain
ndngns lnsidenainiviiidaaoulunazineimians wavanzdu 9 lugwiasnsal
UM
2.3 wnmvidenial 9 wihein

donansedniUaaoulunusanguueiguiainsalunivede
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wiaenn
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3 (3-0-6)

3 (3-0-6)

1(1-0-2)

3 (3-0-6)

3

3

17
whgfin

3 (3-0-6)
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A195UNYSI8YN

wannsuazysapulumaluladdinn 3 (3-0-6)
Reulvmedn : -
ndnmauazisnisiugulunuideusstaundumaluladdinmidilug
nsUszendlusueg q lawa waluladdinmaiuig walulagdinineu
dnd maluladdanind1uadunsd malulad dan1md suindon
walulag@inmlugaainnssy Fransaumerans nsnddunadya uas
vdetlagiudu 9

CONCEPTS AND ISSUES IN BIOTECHNOLOGY

CONDITION : -

Concept and basic approaches to biotechnology research and
development that leads to applications in various areas including plant
biotechnology, animal biotechnology, microbial biotechnology,

environmental biotechnology, biotechnology in industry,

bioinformatics, intellectual property and other current topics.

NANNITNNIAMNTTUNTEUIUNITIAMN 3 (3-0-6)
Reulvmedn : -

Mhuazdin anuskazauiRvedans n15a1elounInaITHaT NG auna
UIREANT AUANGNULAENITAUINANRANIaaTTAIUA [ vaNRandey
nsuszendmasilulaundiadlunszuiunssin q msussendaaunaransly
nseenuuulAIsUfnsal wazudnnisveslfuRnisarngvtaesng o
PRINCIPLE OF BIOLOGICAL PROCESS ENGINEERING

CONDITION : -

Unit and dimensions; state and properties of matters; material and
energy transfer; material and energy balances and combined mass and
energy balance; thermodynamics applications in various processes;

kinetics applications in reactor design; principle of unit operations.



2300253

2300261

2300301

69

IYFITUNINUINGIANEARS 1(1-0-2)
Jeoulvsedn : -

ngminouaztetaduiiAvitestunmidelugdunid dninaasiuazluau
3us5sunTITludnivaasaiarluau 195nTsuNIITIUATIN N15aLLEN
ningaunestoeyn andins mia%ﬁa%’amuaﬁlmﬂuﬁa

SCIENCE ETHICS

CONDITION : -

Laws and regulation on research using microbes, animals and humans;
ethics in animal and human research; plagiarism; intellectual property

infringement; patent; fabricating data.

nsUIMsInnslulsanugaamnssu 1(1-0-2)
Reulveie : -

mssdunsudndesiu msdanismandn nsuimsddinemans 9w
migﬂﬁ] LLazam’Jzﬁgﬂ’] NANNITOBNLUULAZNITAIUANNITNGR

INDUSTRIAL ADMINISTRATION AND MANAGEMENT

CONDITION : =

Introduction to manufacturing operation; manufacturing management;
scientific management; theory of motivation and leadership; principles

of manufacturing design and control.

YinwEABURLAD TN INTIETAUVARERS 3 (2-3-4)
Jovlvsedn : -

lassasieteya Wdsuiduazdsean domdwuudiu Jeddawuuiionnia

' (%
o A

o1 Msuen msddunisduavadn unddaudenseuy Adadiuguly
5eUUUURNITAYNTG dMFUNUN AT TAUVAMIERS

COMPUTER SKILLS IN BIOINFORMATICS

CONDITION : -

Data structures; file input and output; sequential statements; if
statements; loop; arithmetic operations; shell scripts; basic Linux

operating system commands for bioinformatics work.
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2300361
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nsusulgiugisuasdnilnawmalulagtinwadelnl 3 (3-0-6)
< a A Ay ' o Yo
L\‘lau‘l‘UTIEITU’I D 91V INADIABUNIU 2305261 ‘Vii@I(ﬂEJl@iUﬂ')']llLﬁu%@U
ANAUL

s

sruunsauuglufivUgn 35n1sUsudeiugisnuuaLay n1susudsaeiug

9

figsemaluladadelug nsiiuineiwnasiugnssuiiviazdnd n1seen

[

AeaudlunsUTulTeiugiy nann1susuusaiusdnd ssuunsduiugly

9 9 9

o

Uednd nsusulsaeiuguadainawmaluladadelu mssennieauiulunis
USuugeiugdnl

BIOTECHNOLOGICAL FRONTIER IN PLANT AND ANIMAL BREEDING
CONDITION : PRER 2305261 or Consent of Faculty

Reproduction in crop plants; traditional plant breeding methods;
modern technology for plant breeding; plant and animal genetic
resources preservation; field trip in plant breeding; principle in animal

breeding; reproduction in livestock animals; modern breeding

technology of livestock animals; field trip in animal breeding.

weluladtnmssdulanaidasdy 3 (3-0-6)
Reulveie : -

undkazUseifveunaluladyinmseauluana NUNIUNITAIUANNIST
wanseanvadululusslenuareailen nannsuazinadalumalulaga
Wutegnuay n1sasalusiugnuanlulusa3lonuazyai3lon n1snane
AenTsUlusiy wagdTauinsseyiianie msssendumaluladseauluang
Tugueng 9

INTRODUCTION TO MOLECULAR BIOTECHNOLOGY

CONDITION : -

Introduction to and history of molecular biotechnology; reviews on
regulation of gene expression in prokaryotes and eukaryotes; principles
and techniques in recombinant DNA technology; production of
recombinant protein in prokaryotes and eukaryotes; mutagenesis,
protein engineering and directed evolution; various applications of

molecular biotechnology.
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BIOLOGICAL SEQUENCE ANALYSIS

CONDITION : -

Methods and algorithms for sequence alignment: pairwise sequence
aliecnment, database similarity searching, multiple sequence alignment;
profiles and Hidden Markov Models; gene finding and protein sequence
analysis; processing of data obtained from DNA sequencers including
assembly of raw data into a contiguous sequence, finding open reading
frames and translating into amino acid sequences; sequence analysis
tools used in recombinant DNA technology including restriction

mapping, primer design, DNA cloning and mutagenesis; DNA, RNA and

amino acid sequence analysis using publicly available web based tools.
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TREND IN BIOTECHNOLOGY

CONDITION : -

Current progress of research and development in biotechnology their
applications in various fields as well as impacts of biotechnological

development.
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CLEAN BIOTECHNOLOGY

CONDITION : -

Use of biotechnology to produce microorganisms, plants, animals and
their components; and to transform them into new products with
environmentally-friendly solutions and production processes. Examples
include development of genetically-modified organisms that survive
under certain environmental conditions e.g. microorganisms used to
clean up pollutants, plants that express a pesticide, which eliminate
the need for external application of chemicals; or biotechnology that
transforms organisms for production of biofuels, bioenergy, biofibers,
biomaterials; and biochemicals e.g. fuel from marine algae, agricultural

growth enhancers extracted from seaweed, and cellulose-based

chemicals.
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COMMUNICATION IN BIOTECHNOLOGY

CONDITION : -

Academic presentation; science storytelling; science public speaking;

photography and videography for scientific work; science writing for

public.
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SUSTAINABLE BIOTECHNOLOGY AND CLIMATE CHANGE

CONDITION : PRER 2303101

Causes of climate change; impacts on ecosystems and society;
sustainable use of natural resources; potential of biotechnology for
sustainable use of resources; mitigation of climate change impacts with

biotechnology.
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PREPARATION FOR CO-OPERATIVE EDUCATION

CONDITION : -

Communication skill and use of technology for communication; learning
and problem-solving skills; personality development; morality and work

ethics; management concept; safety and healthy in workplace.
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PROJECT PROPOSAL

CONDITION : -

Literature search and data analysis; experimental planning and design;

writing of research proposal.
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INTEGRATIVE SCIENCE PROJECT

CONDITION : -

Science projects that integrate various fields in science as well as social
science and humanities in order to research, survey, investigate,
evaluate, analyze, and interpret to understand the relationships
between science and technology and social changes, and their roles in
solving various current social problems; as well as to assess the impacts

from development in science and technology on society.
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SEMINAR

CONDITION : -

Discussion and presentation of research work related to their own

research.
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TRAINING

CONDITION : -

Internships in biotechnology in state agencies, private organizations or

industrial factories.
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COOPERATIVE EDUCATION

CONDITION : -

Full-time work in private sectors or industry at least for 16 weeks.

lasseninerenans 2 (0-6-0)
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SENIOR PROJECT

CONDITION : -

Performance of a research project and report writing under supervision.
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TECHNOPRENEURSHIP

CONDITION : -

Relationship between science and technology and economic system;
innovation and intellectual property management; operational cycle
from science and technology to business world; research development

to innovative products; field trip and case study.

upaRdd 1 3 (3-0-6)
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CALCULUS |

CONDITION : -

Limit, continuity, differentiation and integration of real-valued functions
of a real variable and their applications; techniques of integration;

improper integrals.
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CALCULUS I

CONDITION : PRER 2603532

Mathematical induction; sequences and series of real numbers; Taylor
series expansion and approximation of elementary functions; numerical
integration; vectors, lines and planes in three dimensional space;
calculus of vector valued functions of one variable; calculus of real
valued functions of two variables; introduction to differential equations

and their applications.
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COMPUTER AND PROGRAMMING

CONDITION : -

Basic concepts of computer systems; basic concepts of programming;

computer ethics and security; applications.

UiRmsmeuiameiiaznslusunsy 1(0-2-1)
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COMPUTER AND PROGRAMMING LABORATORY

CONDITION : COREQ 2301170

Basic programming and applications.
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PROBABILITY AND STATISTICS

CONDITION : PRER 2301113 or 2301107 or 2301117

Basic probability concepts; probability distributions, some important
sampling distributions; estimation, hypothesis testing; analysis of
variance; regression and correlation; the chi-square distribution and the

analysis of frequencies; non-parametric statistics.
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GENERAL CHEMISTRY |

CONDITION : -

Structure of atoms; chemical bonding: ionic bonding, covalent bonding,
valence bond theory, hybridization-PI interaction, coordination,
intermolecular forces, molecular movement; state of matter: gases,
structure of solid, liquid, and solutions; chemical reactions; interaction
of matters with electromagnetic radiation and electrical energy;

chemical thermodynamics.

wilvialy 2 3 (3-0-6)
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GENERAL CHEMISTRY I

CONDITION : -

Kinetics; chemical equilibria; acid-base equilibria; redox equilibria;
electrochemistry; quantitative analysis by titration; organic chemistry,
introduction to biochemistry, green chemistry, polymers and nuclear

chemistry.
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GENERAL CHEMISTRY LABORATORY

CONDITION : -

Standard solution preparations; quantitative analysis; electrochemistry;
enthalpy of solution and reaction; chemical kinetics; spectroscopy;

qualitative analysis.

\nilduvidn1puun 1 (0-3-0)
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ORGANIC CHEMISTRY LABORATORY

CONDITION : PRER 2302103 or 2302116

Fundamental techniques for the use of organic laboratory equipment
and instruments; determination of boiling and melting points of organic
compounds; separation and purification techniques for organic
compounds; isolation and study of natural products; synthetic
processes of target molecules using principle reactions of compounds

in each functional group.



2302270

2303101

80

wnliduwn3d 3 (3-0-6)
Joulvsedv : sedniidesdouniiu 2302112 wise 2302161 vaelagldsu
AULAUTBUIINAY

Wusziadl lassassnazauifvesluana didnnsounlanaladunazts
Touund aweslewndl n1si5ende vesasUszneudunss audivenisnn
wazUnsenaiivewadnidnwazielsuidnlalasaisvay woadaglan
woaNeged Huoa mes woaflanuasAluy NIAAITUBNTANLAL YIS ke
i vty eslulawsn 1Ushu nsntiaeddn wedlues awnlnsalnd
ORGANIC CHEMISTRY

CONDITION : PRER 2302112 or 2302161 or Consent of Faculty
Chemical bonding; molecular structures and properties; electron
delocalization and resonance; stereochemistry; nomenclature of
organic compounds; physical properties and chemical reactions of
aliphatic and aromatic hydrocarbon; alkyl halide; alcohol, phenol;
ether; aldehydes and ketone; carboxylic acids and derivative; amines;

lipid; carbohydrate; protein; nucleic acid; polymers; spectroscopy.
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GENERAL BIOLOGY |

CONDITION : -

An Introduction to the cell as the basic unit of life; modern cell
concepts; cell organization; cell structure and function; comparative
approach of animal physiology; reproduction; development; evolution;

ecology; animal behavior and biodiversity.



2303102

2303425

81

UTRNs8Aingialy 1 1 (0-3-0)
Foulysedn : edudedusay 2303101

o [

nsansauarinuiinisldndesqanssed lassaiavesead waviilowednd

a

JPUUBTEI8V0ITNT A11E815I08 SPULUTEAM N1SAUNUE N5y
Wans Anuvanvanevesddidin duinel wagngRingsy

GENERAL BIOLOGY LABORATORY |

CONDITION : COREQ 2303101

Experiments and practices in microscope, cell, animal tissue, animal

organ  systems, homeostasis, nervous system, reproduction,

development, evolution, diversity of life, ecology, and behavior.
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FRONTIERS IN ANIMAL BIOTECHNOLOGY

CONDITION : PRE 2303101 or 2303101

Improvement of animal products, biotechnology in animal production;
safety and quality assurance of animal-based products, industrial and
pharmaceutical applications, farm animal biotechnology; animal
genetics and breeding; animal nutrition; animal reproduction; diagnosis
of disease and vaccine development; tissue engineering; animal

conservation.
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BIOLOGY OF DISEASE

CONDITION : PRE 2303101 or 2303103 or 2303107 or 2303109 or
2303111

Mammalian immune system, viral, bacterial, fungal and parasitic
diseases, zoonotic diseases, genetic and developmental defects,
metabolic diseases, neurodegenerative and age-associated diseases,

animal models for research, poisonous animals, and environmental

toxicology.
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REGENERATIVE BIOLOGY

CONDITION : PRE 2303101 or 2303102

Regenerative abilities in animals; regulation and analysis of cell cycle,
cell senescence, cell injury and cell death; biology of stem cells;
regulation of stem cell differentiation and stem cell niche; animal
tissues and organogenesis; principles of 2D, 3D and organoid cultures;

applications of regenerative medicine; tissue engineering.
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PHYSICS FOR APPLIED BIOLOGICAL SCIENCE

CONDITION : =

Basic mathematics for physics; force; torque; equilibrium; translational
motion; rotational motion; vibrational motion; energy; fluid;
thermodynamics; waves; sound; light; optics; wave phenomena of light;

electric field; magnetic field; basic electrical circuits; modern physics;

applications of physics in biological science.
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PHYSICS LABORATORY FOR BIOLOGISTS

CONDITION : -

Measurement and uncertainty: graph and statistical analysis; simple
harmonic motion; mechanical wave; fluid; heat; electrical

measurement; oscilloscope; light; nuclear physics.
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GENERAL BIOLOGY I

CONDITION : -

An introductory course designed to acquaint students with the
fundamental principles of biology; including the anatomy, morphology,
physiology, classification, heredity and evolution of the major plant

groups.
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GENERAL BIOLOGY LABORATORY I

CONDITION : COREQ 2305101

Demonstrations, experimentation and discussions in general biology.
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GENERAL GENETICS FOR BIOTECHNOLOGY

CONDITION : PRER 2303101 and 2305101

Basis of heredity; transmission of genetic materials; protein synthesis;
mutation; population genetics; DNA technology; application of genetics;

laboratory practice.
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HYDROPONICS

CONDITION : CONCUR 2305355

Historical background of hydroponics, advantages and disadvantages;
growing systems; the nutrient solution; the formulation of nutrients;
suitable crops; nutritional value; pest and disease control; other

methods for soilless culture; application of hydroponics.
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Reulveden : ey 2305354
UftAmsugniivuuulelasiuiind wagnsugniivlaglaldAuisdu
HYDROPONICS FOR CROP PRODUCTION LABORATORY
CONDITION : CONCUR 2305354

Practice on hydroponics and other soilless cultures.
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PLANT TISSUE CULTURE

CONDITION : PRER 2305350 or 2305357 or Consent of Faculty

History and development of in vitro plant tissue culture; principles of
plant tissue culture from various plant parts; growth and development
patterns of tissues through embryogenesis and organogenesis; control
of factors influencing those growth and developmental patterns;

application of plant tissue culture techniques in plant science.
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CONDITION : CONCUR 2305451

Demonstrations and laboratory practices on techniques of in vitro plant

tissue culture.
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COMMERCIAL ORNAMENTAL PLANT PRODUCTION

CONDITION : -

Application of basic scientific principles in growing ornamental plants;
management and business planning; nursery management; commercial

ornamental plant production and care; postharvest management;

laboratory practice and field trips.
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PLANT BIOTECHNOLOGY

CONDITION : PRE 2305101 or 2303107

Principles and applications in plant cell and tissue cultures for the
production of chemicals and plant propagations; mushroom culture
technology; useful microbes in plant biotechnology; plant genetic
engineering;, economic plants for industry and biotransformation of

plant extracts.
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Reulvseden : -

Frivenveada Yadufifinaronisiadyuaznisiinnendia nalianisuani
Foiin vdnnswnediaiasugha msdanmsvhsadia nmsfusnw nmsuds
U Wagn1InaIn

ECONOMIC MUSHROOM CULTIVATION

CONDITION : -

Biology of mushrooms; factors affecting growth and development of
mushrooms; spawn generation technique; the principles of mushroom
cultivation; management of mushroom farm; storage; processing and

marketing of mushrooms.
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ENVIRONMENTAL SCIENCE |

CONDITION : -

Mankind and the environmental systems concerning ecological aspects
of the earth (air, land, water and energy); sources of pollutions; types
of pollution and their effects on living things, scientific methods for

pollution abatement.
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PRINCIPLES OF BIODEGRADATION AND BIOREMEDIATION

CONDITION : -

Principles of biodegradation : growth-link; acclimation; detoxication;

activation, kinetics, sorption, chemical effects of substances on

biodegradation environmental effects and principles of bioremediation.
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BIOPOLYMER ENVIRONMENT

CONDITION : -

Chemistry of biopolymer in environment; types and structure;
biosynthesis and biodegradation by microorganisms; microbial enzymes
in  biopolymer  degradation; applications of biopolymer in

environmental remediation; innovation and technology; case studies.
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PRINCIPLES OF AQUACULTURE

CONDITION : -

History of aquaculture; roles of aquaculture on world fisheries; research
and development process in aquaculture; principles of aquaculture
related to breeding; larviculture, nutrition and aqua-farm management;

methodology of different types of aquaculture related to economically

important sea-weeds, crustaceans, mollusks, fishes, and reptiles.
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CONDITION : -

Basic knowledge of fish and shellfish nutrition, digestibility, raw
materials, diet preparation and formulation, feed processing and feed

evaluation, aquatic nutrition experiments.
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BREEDING AND LARVICULTURE OF ECONOMIC AQUATIC ANIMALS
CONDITION : -

Maturation of broodstocks; breeding by natural and artificial induction
in captivity; spawning; development, larviculture of certain economical
aquatic animals; application of marine biotechnology and genetic

engineering for improving the breeding larviculture techniques.
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GENERAL BIOCHEMISTRY

CONDITION : PRER 2302112 or Consent of Faculty

Basic techniques used in biochemical studies; chemical and biological
properties of biomolecules; functions and kinetics of enzymes;
metabolism of biomolecules with emphasis on energy-yielding
processes and metabolic diseases; biosynthesis of nucleic acids and
proteins; metabolic regulation; basic genetic engineering and its

application.
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GENERAL BIOCHEMISTRY LABORATORY

CONDITION : COREQ 2310310 or Consent of Faculty

Laboratories on  general  biochemistry: pH and  buffer;
spectrophotometry; properties of proteins; isolation and analyses of
biomolecules in yeast cells; enzyme assay and kinetics; carbohydrate

metabolism; properties of cell membrane.
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GENOMIC ANALYSIS FOR BIOTECHNOLOGY

CONDITION : -

Next-generation sequencing platforms; genome assembly and genome
annotation; detection of sequence polymorphism and the SNP
database; high-throughput expression analysis; microbiome; genome
editing and applications; various applications of genome analysis;

practice of bioinformatics skills on the use of algorithms, key software,

and statistical methods.
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INTRODUCTION TO GENETIC ENGINEERING

CONDITION : -

Introduction to genetic engineering; working with nucleic acid; isolation
of DNA/RNA, qualitative and qualitative measurement of nucleic acid,
gel electrophoresis, enzymes in genetic engineering, PCR and RT-PCR,
labeling and hybridization, DNA sequencing; cloning strategy; hosts,
vectors, DNA digestion and ligation, transformation and transfection,
screening and selection, expression of recombinant protein; gene
expression analysis; essential bioinformatics; applications in gene
expression analysis; essential bioinformatics; applications in genetic

engineering.
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BIOINFORMATICS |

CONDITION : -

Introduction to bioinformatics, using the internet and operating systems
for working with databases, databases for biological research, retrieval
of information and submitting sequences to the databases, sequence
analysis including nucleotide and amino acid sequence alignments,
database searching, phylogenetic analysis, predictive methods for gene
structures and protein sequences, analysis and design of protein tertiary
structure and nucleic acids, analysis of genome and gene expression in

genomic scale.
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GENETIC ENGINEERING LAB

CONDITION : COREQ 2310454 or 2310554 or Consent of Faculty
Recombinant DNA technology; extraction, cutting and joining of DNA,

transformation; screening of genes of interested genes.
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GENERAL MICROBIOLOGY

CONDITION : -

Biological understanding of microbes, bacteria, mold and yeast with
respect to their growth, nutrition, metabolism, reproduction and
genetics; taxonomic classification, isolation and identification of the
microbes from various habitats, application in industry, agriculture, and

public health control.
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MICROBIAL BIOTECHNOLOGY AND MICROBIAL INDUSTRY VISIT
CONDITION : -

Basic concepts and trends in microbial biotechnology and
organizational activities of microbiology; food microbiology; medical
microbiology; environmental microbiology; and bioresources in

microbiology.
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MODERN MICROBIAL BIOTECHNOLOGY AND MICROBIOME

CONDITION : -

History and development of classical microbial biotechnology; DNA
technology development; the “omics era of modern microbial
biotechnology: DNA sequencing, genomics, transcriptomics, proteomics
and metabolomics; microbial physiological processes related to
modern microbial biotechnology in industry, medical, food and
environment; importance of bioinformatics and microbiome in modern
microbial technology; microbiome in human, agricultural system, earth

and environment.
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MEDICAL MICROBIAL BIOTECHNOLOGY

CONDITION : -

Medical microbiology including biology of pathogens and host immune
response to pathogen infections; Biotechnological applications related
to medical microbial technology; Principles of modern biotechnology
together with immunological knowledge for medical application

including antibody engineering, immunotherapy, gene therapy, vaccine

and regenerative medicine.
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IMMUNOTECHNOLOGY

CONDITION : PRE 2312482 or Consent of Faculty

Introduction and overview of an immune system, cells and organs of
an immune system, immune response, nature of immune response,
interactions and diversity of antigens and antibodies; immunological
techniques using antibodies; monoclonal antibody production;
introduction to immunoassay; ELISA; radioimmunoassay and other
types of immunoassay; immunoglobulin purification; immunoblotting
techniques;  immunohistochemistry —and  immunohistochemistry;
commercial applications of immunotechnology; practical work in
immunological techniques used in microbiological research related to
principles, experimental designs, results in experimentation and

discussion.
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PROCESSING IN FOOD BIOTECHNOLOGY |

CONDITION : -

Process operation in food biotechnological industries: locations,
processes, facilities, raw materials, infrastructures, waste water and
waste materials, mass transfer in bioreactor, process scale-up,
contamination control in biotechnological processes, food plant
sanitation and safety and regulations related to biotechnology

processes in industrial scale.
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CONDITION : PRER 2314335

Statistical process control, artificial intelligence; process design;
downstream process: drying , freezing, heating, irradiation, separating

and related equipment; packaging.
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PROCESSING IN FOOD BIOTECHNOLOGY LABORATORY

CONDITION : COREQ 2314336

Production and quantitative analysis of primary metabolites,
wastewater analysis, determination of oxygen mass transfer coefficient
in water; extraction and purification of plant extracts, production and
purification of secondary metabolites, production of polysaccharide;

food plant sanitation.
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Biological Chemistry for Biotechnology

CONDITION : PRER 2310310 and 2310360 or Consent of Faculty
Occurrence, chemistry, and importance of biological active substances
to biotechnology; fermentation and enzyme technology; chemistry and
biosynthesis of secondary metabolites; separation and purification;

methods of structure determination.
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FOOD PRODUCT DESIGN

CONDITION : -

Basic concepts of systematic food products and process, identification
of modeling system, modeling and optimization for both food

formulation and process.
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APPLIED FOOD MICROBIOLOGY

CONDITION : -

In-depth study of the roles microorganisms play in food industrial and
biotechnological processes; importance of microorganisms in the safety
and production of foods; current situation on food poisoning

microorganisms and new methods of food poisoning/food-borne

disease investigation and control.
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MANAGEMENT AND ORGANIZATION

CONDITION : -

Fundamental concepts and characteristics of organization; principles of
management; managerial process in organization; organizational culture
and external environment; managerial ethics and social responsibilities;
major management functions: planning, organizing, leading, and
controlling; techniques in planning and controlling; foundations of
human resource management and organizational behavior; group

management; motivation; managing in international environment.
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PRINCIPLES OF MARKETING

CONDITION : -

Basic concepts and functions of marketing; marketing environment;
marketing information systems and marketing research; consumer
behavior; segmentation; selection of targeted market; product
positioning; product management; pricing; channels and distribution;
logistics management and supply chain; marketing promotions;

international marketing; social marketing.
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ENGLISH COMMUNICATION FOR SCIENCE |

CONDITION : -

Practice in language skills with emphasis on critical reading, expressing

opinions, participating in formal discussions, and making presentations.
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ENGLISH COMMUNICATION FOR SCIENCE I

CONDITION : PRER 5500181 or 5503111

Practice writing essays and reports on subjects related to science and

technology using information obtained from various sources.
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COMMUNICATION AND PRESENTATION SKILLS FOR SCIENCE
CONDITION : PRER 5503122

Practice in English for oral communication in science-related contexts,
participating in group discussions and meetings, and giving oral
presentations on science-related topics.
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