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On-the-Job Training in Applied Biology
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Workplace Special Problem in Applied Biology
Uszaun1salineusewan1againeussend 3(0-6-3)

International Experience in Applied Biology
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Man and Society

o @ o '3

ANUYNE VOULUALAZAIILAIAY VOIFIALAENT DIAUTENDUVDIHIAN
wazTAIusIIN unuImLazntiivesdinunas Tausssu wndnveiuas
Adeuresdiaulng Snwusvemginssuuywd nsiaszifounidany
N15UALNANNINEIAL @01TUNINEIAL NIFTIMUNAMNULANANNINEIAL N5
WasuwamedinunasTausssuuazJamdsa

Concepts, scope and importance of social sciences, elements of
society and culture, roles and functions of society and culture,
uniqueness and values of Thai society, characteristics of human

behaviors, social order, socialization, social institutions, social

differentiation, social and cultural changes and social problems

UYweFUNUS 3(3-0-6)
Human Relations

mudAuaznguiiifeadesiuivuyweduius ngAnssuvesmyd
uyweduiuslunsouns uqwaE"i’uﬁuﬁ‘muﬁugmi’@uuﬁﬁﬂmEJ NANFITU
vesrauItunyweduius  uyveduiuslunitsnuiunisufifiau
usagalalunisviiay uihdvayweduiud nrsindedoarsiuayve
duifus wasmsinausuiilewyweduiugia

Importance and theories related to human relations, human
behavior, human relations in families, human relations based on
Thai culture, religious doctrine in human relations, corporate human
relations in work, work motivation, leadership and human relations,

communication and training for good human relations

nMsRAuIAMAIInLazdean 3(3-0-6)
Development of Social and Life Quality
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Philosophy and Dharma principles in daily life, creating their own
ideas and attitudes, Dharma principles of creating life quality,
individual roles and responsibilities, management principles and self-
development, participation in social activities, technique of winning
the one’s hearts, principles for effective job development, ethics

and code of conduct
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General Economics

AIUNUTY VBULYAYDIIYNATYIANENT N1THER NeAnTINveIUILan
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U3291118 N15REY N1IFUINIT UATNITAST N1TANTEWINIUTZMA N1SHAILN
wissghanavdnunaonaulyniasvgiasazdinuvesszmelng
Concepts and scope of economics, production, consumer behavior
demand, supply and market equilibrium, marketing and competition,
principles of national income, finance and banking, public finance,
international economic, economic and social development, and

socioeconomic problems in Thailand

nguuneTudinusedn iy 3(3-0-6)
Law in Daily Life

ANUAIAYVDINYVNBAUNTANTITIN yana dRyAAa TanTudyan il
NINGAU ATOUATILATUIAN

The importance of law usage in daily life, juristic person, juristic act

and contract, obligation, property, family and succession law
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Intellectual Properties Law
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anwagvoinguuensnddunadygya 8vans avsUns uwazinIemuiy
N19A"
Characteristics of intellectual properties law, copyright, patent, and

trade mark law
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Information and Academic Report Writing

ANTAUNA SIYNUNIIVING UASIGTAUNA NSNYINTENTAUNFALAE
USN15aNsaumnea miﬁUﬁ'uuazﬂmwussmwﬂim n1sUsEIliu NNs
AT MsFuATILILErNN39198s NMsTai Ui TsnumMAnNg
Information, academic report writing, information source, information
service and resource, information and bibliography retrieval,
evaluating, analyzing, synthesizing and citation, compilation of

papers with academic report writing standards

Innenuszgndiiianisrineu 3(3-0-6)
Applied Psychology to Work

waAnssunshan msvheuduiin msdeanslumsviinu usegdaly
M137199U A1z TMUsIINeIANTT dnmuIndenLazgunInlunig
Y9 NTUTIIALTALES

Behavior of working, team work, communication in work, motivation,
leadership, corporate culture, environment and health in work and

conflict management

nsldivanauazasesssy 3(3-0-6)
Reasoning and Ethics
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35551 ATEUN19958555UVREIRU N LAY ATTINUTTAUNMIITN



01-210-016

01-320-001

01-320-002

Thinking, areumentation, everyday life reasoning, ethics and morals,
learning and development of ethics, ethical virtue in Thai society,

and professional code of ethics

wirimusssuluaneuy 3(3-0-6)
Cultural Pluralism of ASEAN

wnAnRefuNy Tausss Anvesendeu Tanusssuvealseinaaudn
DUTYU NANTENUVDIAIIUNAINYANYNITTHUSTTUUALNITUNINTEANY
TuusssuonTeugdsnulan

Multicultural concepts, the basic of ASEAN, cultures of ASEAN
countries, multicultural impacts and cultural dissemination of ASEAN

in global society

mendangeitenisioans 1 3(2-2-5)
English for Communication 1

AW druau mmﬁisﬂumivaﬂ%’@gm?‘imﬁummaa AaTasuszdniu
mwadls nsaundun lugamunisaline nsdeuderudug n1s
fluarerudonnudug andess 4

Vocabulary, expressions and language patterns for giving personal
information, routines and interests; short conversations in various

situations; writing short statements; and listening to and reading

short and simple texts

mmé’anqmﬁamsﬁ'ami 2 3(2-2-5)
English for Communication 2

fdnit druau anwniililunisides edute uarlimgua nrsaunun
adeoiflosluaniunisalmeg ludiausesiiu ms@euussensdy
nstawaznseruifomludesiiieatesnnde

Vocabulary, expressions and language patterns used in daily life for

telling stories, giving explanations and reasons, exchanging



01-320-003

01-310-001

01-310-006

01-310-007

information continuously, writing short and connected descriptions,

listening to and reading longer texts

AUNUINBIBINY 3(2-2-5)
English Conversation

Yt duny uazlassaiantvilunisaunuiauanunselng q 1
ALEAUAUTRIUGTINUD AN UBINTBY

Vocabulary, expressions and language structures appropriately used

in various situations according to native speaker’s culture

ﬂ'lH'llVlEJL‘ﬁﬂﬂ'liﬁlE]ﬁqi 3(2-2-5)
Thai for Communication

wdnnsdeans m*miﬁugmmﬂ%mmlm n3leeE i3 TauIM 13
grudulamnuuagiinseinng nadeuienisdearsludinysedriu
uaznsualuleniasingg

Principles of communication, Thai language usage, critical listening,
reading for main ideas and analysis, writing for communication in

daily life and speaking on different occasions

A59IURAZNITAIUNIIVINTG 3(3-0-6)
Academic Reading and Writing

PANNITBIULDNEITNIIVINT NN TIUNIATINIG NS8ULazLTY
asUanszandey n1sdnwiAuad waznistiauenanulugluuuIvInig
Principles of academic reading and writing, Reading and note taking,

information research and academic presentations

ASIWUT VTN 3(3-0-6)
Writing for Careers

wénuazRavzlunadeou Ussiavvesnisdeu waznisdewiiotaue
auRvInzanuIvEn

Principles and arts of writing, types of writing and writing for

professional presentations



01-310-009

01-320-004

01-320-005

01-320-006

favzn1sya 3(2-2-5)
Arts of Speaking

Mé’mmzﬁﬁﬂﬂummm NMFAUNUI NTATAIROTO mmmﬁaﬁ%auamu
msweluiissapmy msyeluaaiunisaiuazleniasieg

Principles and arts of speaking, conversation, negotiation and oral,
presentation public speaking in various situation and on various

occasions

A1981UNTDINEY 3(2-2-5)
English Reading

MIMAINTINETRIRIENI daukaztenuNZesieny nadsnisey
NIFAAUIAUAIUITANITBIUN I TING W

Finding meanings of words, expressions and statements from reading

texts; reading strategies; development of reading abilities

Mendaingeitenisadaseu 3(2-2-5)
English for Job Application

e duau waglassasanuluenansiisadestunisainsny uay
AMTEUNTYAlNU

Vocabulary, expressions, language structures and documents used in

job application and job interview

MendaingeieInermanduazmaiulad 3(2-2-5)
English for Science and Technology

fdndi dutu uazlassairaniwnlunisils ya eruuazideu ienis
doansluaniunisaldneg Misadestuiuanden Inermansuay
walulad

Vocabulary, expressions and language structures, used in listening,
speaking, reading and writing based on environment, science and

technology topics



01-320-007

01-320-010

01-330-002

01-330-007

mmé’anqmﬁamsﬁ%aua 3(2-2-5)
English for Presentations

e dnnu Tassadunnlunsihaueniluuiaztuney nsléau
AMwnareIunTe nslddeUsznaunisiauesy msléavam s
FafaNULAYANSABURNLISE W EAUB I

Language use for presentation stages, verbal and non-verbal
languages in presentations, use of visual aids, describing facts and

figures, and asking and answering questions

Medangeivenisnagau 3(2-2-5)
Preparation for English Standardized Tests
Tassa1svestonnaaunimdnguannsgIuLuuaIe audiasinyed
Fudumeiuniudeinguililunisiuuuneaeu naiseneg lunisvi
Luunngau

Formats and structures of standardized tests, linguistic knowledge
and skills needed for taking the tests, important strategies and

techniques used to cope with standardized tests

mssunnaeiulasdu 3(3-0-6)
Basic Chinese Conversation
inwgmsilaazmsyaluhdefifetesiudinusediu wunseenided
gneies awamnsalunisaieneaniudenisiluniviiulagly
anunsaisiansla

Listening and speaking on topics in everyday life focusing on correct

pronunciation and expressions in Chinese by means of model

situations

aununnegUuladu 3(3-0-6)
Basic Japanese Conversation
unaunuinwgUulugiuuuaieg Tngerdeaniunisaldnaesann

a

anun1salasengieuavdemuludindsedniu ngndulvaunsaldle



09-000-001

09-121-045

ea o

YNAADILAT Lﬁaﬁﬁwmfﬁu annsahfdwiiiieatedug udszneu
\oveneveunvesunaunuilvinieely

Various types of Japanese conversation in daily life, situational
conversation practice with focus on fluency and relevant vocabulary

use and further extension of conversation

finwznisidaauiamasuazmaluladasaume 3(2-2-5)
Computer and Information Technology Skills
awiugrunsldnenfiawes msldlusunsuditdneu 1éud Tusunsu
dszurawad nsldlusunsumseaiuin nstdlusunsudiaus asld
Bumediiauarnisdearsdavesulall ldud wetienaufiames
wielula8nisdeansteya snnunedidansednduuunislunazaiouen
93Ans MsvieurSetnedumesidn wareudihluinaiulanseulat
Computing fundamentals, key application such as word processor
(Microsoft Word), Spreadsheets (Microsoft Excel), presentation
(Microsoft PowerPoint)  living online such as computer network,
communication technology, electronic mails for inside and outside
organization, internet explorer and general knowledge about online
living

sl 3(3-0-6)
General Statistics

adAdanssaun mnuutazdu duusdu nisuanuasiudsdu nsey
F9819 N1TUANLIIVBIAIDYEN AFUTTUIUAT N1INAABUALURFIUVBS
UsgrnInguiiied uazmaveaeulaaunis

Descriptive  statistics, probability, random variable, probability
distribution of random variable, sampling, sampling distribution,

estimation, hypothesis testing of one population, Chi-Square test



09-130-042

09-311-051

09-311-052

walulagdumesiinludinusziniu 3(2-2-5)
Internet Technology for Daily Uses
welulagveanseviedunesiialueing diuyananionisidnudsedn
thu arudluguieafundesdidinnseind meliauazieiesioduiy
Suwesidaianliniv niseenuuusaziaunivledlaeldlusunsy
Uszgnd nisUszendlddumesidaliminzaniuaiudiudig anug
SowuAeiungmnsneuiunes

Internet  technology utilization in  organizations, personnel or
home usage, fundamental knowledge of e-commerce, tools and
techniques for the Internet, world wide web, web design and
development by means of applied software, appropriate application
of the Intemet in various aspects wide web, web design and
development by means of applied software, appropriate application

of the Internet in various aspects, introduction to computer law

FinfuAawandou 3(3-0-6)
Life and Environment

aradiuguieafuiditinuasdanadon dninet nine1nsssaued
waznseuiny uafivdaindon uaznsdnnisdannden

Fundamental knowledge of organisms and environment, ecology,
natural resources and conservation, environmental pollutants and

environmental management

FAIeNuUIATEFRINBLNES 3(3-0-6)
Biology and Sufficiency Economy
WUIARALATUSYEYATYININDLNEY AUNNIERALYBULYAYBITIING
LASYNAYUYULATYIAINBLNBITUTIAINGT AUNAINNAIENITININ
wieluladFinmmineins sssuvfnazniseydny uaivdauwindon n1s
mstinlagldnaniasugianetiios

Concept and philosophy of sufficiency economy, definition and

scope of biology, community’s economy, sufficiency economy and



01-610-001

01-610-002

01-610-003

ecosystem, biodiversity, biotechnology, natural resources and
conservation, environmental pollutions, sufficiency economy for
living

fUsznnyana 1(0-2-1)
Individual Sports

Adszinnyana W N da1a Aanssudidane gla wuadudu wWees
Jeth wasmibamuia Wudy anuditiluvesiniznindunasnis
wUedl ng NRN Weun1sAnusene Iale 015wl wavdenn

Individual ~ sports e.g. athletics, social dance, judo, badminton,
petanque, swimming, table tennis; general knowledge of sports;
how to play them in competitions; rules; and physical, mental,

emotional and social development

Awrusznniiy 1(0-2-1)
Team Sports

AwUseandiy Wy Wavea Wewea UIANAULA J0AlEIURR Faniiuea
Wusty audihluvesivn Bmsiunazmsudediy ng ndin Wwuinns
fusNY IRk 915ual wavdaw

Team Sports e.g., soccer, indoor soccer, basketball, volleyball,
softball; general knowledge of sports, how to play them in
competitions; rules; and physical, mental, emotional and social

development

dununis 1(0-2-1)
Recreation

anuiluifeafuiunuinis Aanssudunuinisuuudng q waziden
ﬁﬁmssmﬁuwmmsﬁmmzau

General knowledge of recreation, types of recreational activities and

selecting appropriate recreational activities



01-000-001

01-010-009

01-010-010

Ninwen19deny 3(3-0-6)
Social Skills

ANNAARYYRIInYENIedIAN NSRNFUAMARRAZNTUTUR NS
ynanaw nsiaiuaisuywediiud msdufiuasdaaiia ssemma
&spy 09AnT waznsihauduiin nsAanaznisutym amnusuilensou
fanuLeILaN1TIIRasIy Raonaunisassiideluanulsznouns
Importance of social skills, mental hygiene development and
adjustment, development of personality, how to create human
relations, being good leadership and followership, social manners,
organization and teamwork, thinking and problem solving, self-
responsibility and having public consciousness (public mind),

including creating habits in workplaces

Vinwensiieuigainudse 2(2-0-4)
Learning Skill for Success

nsfufifeafunueanazaussousuiany nsiAUALLEs NS
Vinvrganuduia msdounasiinnmsiauvinvednumaluladasaume
wazn13d0ans

Self-perception and self-efficacy, self-control, skill development for
success, and development of information technology and

communication skills

MIRAYARNAN 3(3-0-6)
Personality Development
ANUVUIBUAEANNAIAYVDINITHAIUIYATANIN NuN193nTnen
Rerfunsiamuaznsussiiuyadnaim guammdauaznisuiud ns
WanyadnamFunsussnie msldnwiilentsdeans nsAnaisasse
W38MNNEIAL ANRAIANI91TUN] NS HATIUYYedUTLS AIY

& Yo v aa
Wuruazymung
Concepts and  importance  of  personality  development,

psychological theories of personality development and personality



09-090-009

09-090-011

assessment, mental health and adjustment, personality
development in clothing, language for communication, creativity,
social etiquette, emotional quotient, human relations, Leadership

and followership

walulagnulanifdni 3(3-0-6)
Technology and Globalization
anunsaiAuaderannsiaudwinemansuazmalulad anelan
Sounazuansgnuannaglaniou waluladaunassunainu 1wu
wiut nEauay nduuaefind Suadesuaznisssendld
waluladuasiazides omsuazlasuinis mvnﬂﬁaejmmw 91119
Anudasiugnisy wagauUaenieuese1ms

Environmental situations from science and technology development,
global warming and its effects, renewable energy technology such as
water power, wind energy, solar energy, nuclear and its application,
light and sound technology, food and nutrition, healthy food,
genetically modified food and food safety

msfeasinenmaniuaznisainennunsvtingiu 2(1-2-3)
Inerdans

Science Communication and Public Awareness
Ausiierdunisdearsineaaans Ineraansuazinaluladly
Fiauszsriu mmdnduvesnisfearsinermanstuussaeu downavy
wagnieaunaigiiieados Jadefidnadeiruaiduineimaniuay
welulaBrasUszrvy Useiieudunvesnsdeansinenmans Uivan
waruuIRae1e o AReidestunisdearsinenmans Jaywdrdalunis
domsinemansiuiileinly audidguesnisaiisanunseningy
Inermaniuazsussailumsdeasinermans svswavesde qudiFeud
nsifies Usedimans uarAdounisTausssuiiddenuauladiu

Wemansvosszrvu JUkuuresnsaeansluusunsg 4 nslideya



09-111-151

09-210-125

ﬂwaaﬂﬂmzmmimﬁwmmam%&iamﬁﬁmz mmgﬂé’fa\umzmm
Unidefievesdeyamaineimans

Knowledge of science communication, contemporary science and
technology related to daily life, necessity of communicating science
with the public, media as well as the government, factors affecting
public opinion and attitudes towards science and technology, history
and the development of science communication, philosophy and
models of science communication in different contexts, problems in
communicating science with non-expert audiences, the importance
of public awareness of science and ethical issue in communicating
science, the influence of media, learning centers, politics, history
and cultural values on public’s interest in science, science
communication in different context, publicizing scientific information,

correctness and reliability of scientific information

upaAdd 1 3(3-0-6)
Calculus 1

afauagauseiieswosileddy nsmoyiusvesilsidudiaieemis
FuUs93e uagnsUseynd Usiudvesileiduuasnisuseynd

Limits and continuity of functions, differentiation of real-valued
functions of a real variable and applications, integration of functions

and applications

whdl 1 3(3-0-6)
Chemistry 1

nguiormounasUSunaduius lasaididnaseuvoteznoy auiAves
5I9PNANTNEINRAzLLITN Wusziadl a1sazany dnsinsiiaUisen
wiluavaunaiadl aunalooouluth waziafili

Atomic theory and stoichiometry, electronic structure of atom,
properties of elements and trends within the periodic table,

chemical bonding, solutions, rates of chemical reaction and



09-210-126

09-210-127

chemical equilibrium, ionic equilibrium in agqueous solution and

electrochemistry

uiRnisiadl 1 1(0-3-1)
Chemistry Laboratory 1

Jydedunion  : 09-210-125 1Al 1 vivalSBUAUANY

Pre-requisite : 09-210-125 Chemistry 1 or concurrent enrollment
UTRnsReafunsds me Samdinenmans Usinaduius audinn
M1579579) WuszlAll ansarany SnsUisealivazaunaind auqaiaaau
Tuih il

Experiments on the scientific measurements, stoichiometry,
properties and trends within the periodic table, chemical bonding,
solutions, rate of chemical and chemical equilibrium, ionic

equilibrium in aqueous solution and electrochemistry

vAdl 2 3(3-0-6)
Chemistry 2

Jyrdsfuniau  : 09-210-125 1Adl 1

Pre-requisite : 09-210-125 Chemistry 1

nsmwInnaell autRvesuia veuds voumen wqwﬁmauﬁmﬁu@né{u
gauvnarans wiluedes N19ATIEATRUNIN

Chemical calculation, properties of gases, solids and liquids,
preliminary quantum theory, thermodynamics, nuclear chemistry,

qualitative analysis



09-210-128

09-311-148

UuRnisiadl 2 1(0-3-1)
Chemistry Laboratory 2
Jdedunieu  : 09-210-126 UfUANSIAL 1 uag
09-210-127 iAdl 2 W3BlTBUAUANU
Pre-requisite : 09-210-126 Chemistry Laboratory 1 and
09-210-127 Chemistry 2 or concurrent
enrollment
UjtRnsiefunsAumaed audiveanta vesuduazveanan
UVNAAANT NTIATIZATIAUAIN
Experiments on chemical calculation, properties of gases, solids and

liquids, thermodynamic, qualitative analysis

WANYIINEN 3(3-0-6)
Principles of Biology

Nug1ueIFdlTin 1wad 0eRUsenauveLYad N15HUNTad nalnves

a a

a Aaa & A v - L A o s
AUVIN LUDLUDNY Iﬂﬁﬂﬁi%‘il,hazﬂ?iLQiiyLmUIﬂ“U@ﬂW“U LUDLYBHARNT

v ¢ aw

TAssadanazn1siasgulnvesdnd ITauINITLazAINNAINUAIN I

o
v o

Fanmwesdedidin Anaivendowy Wugmansidosiu waswginssunes
AaiiTn

Basic principles of organisms, cells, composition of cells, cell
division, mechanism of organisms, plant tissues, structures and
growth of plants, animal tissues, structures and growth of animals,
evolution and biodiversity of organisms, fundamental of ecology,

fundamental of genetics and behavior of organisms



09-311-149

09-311-258

UuRn1mandaInen 1(0-3-1)

Principles of Biology Laboratory

Jyrdeduniau  : 09-311-148 ndnY2INe1 viTalTEUAUANY

Pre-requisite : 09-311-148 Principles of Biology or concurrent
enrollment

UjtRnsiReafunslindesgansaet iwadfivuazioaddnd n1sudavad

%
&

Msauesansiuead nsruIunswnUedd Weoilouarlasadnadiv
Welouazlaseadedns n1sdasuundedidin Guainendesdu
wtugmansidostunasngfingsuveddeitin

Experiments on using of microscope, plant and animal cells, cell
division, cell transportation, process of metabolism, tissues and
structures of plant, tissues and structures of animals, classification of

organisms, fundamental of ecology, fundamental of genetics and

behavior

Tassadauasuifivoswas 3(3-0-6)
Cell Structure and Function

AurdsAunau @ 09-311-148 wandainen

Pre-requisite : 09-311-148 Principles of Biology
anufituguisafulassaiauagnifvesead wadlnsuaslonuaz
guaslon anstaluana lassaiauagnifivesossuniuad druiviev
Wad N1IATUANNATEAT MsfinsIunead MsulsannveaTas n1s
fdnwad waznsdeansseninagad

Basic concepts of cell structure and function, prokaryotic and
eukaryotic cells, biomolecules, structure and function of organelles,
cell envelope, regulation of cell cycle, cell proliferation, cell

differentiation, cell apoptosis and intercellular communication



09-311-259

09-410-155

Ujtiinslassaduaznihiiveawad 1(0-3-1)
Cell Structure and Function Laboratory
Jdedunau  : 09-311-149 URURNSUANTIIMEN Uay
09-311-258 Taseadeuazutifiveswad viaidou
AUANY
Pre-requisite : 09-311-149 Principles of Biology Laboratory and
09-311-258 Cell Structure and Function or
concurrent enrollment
Ujtansiisrfulassairauazniiveswadinsuailenuazguaslon
astailuiana lassaanazwinfiveseesuniuad 2995wad wadan
I veNTad
Experiments on cell structure and function of prokaryotic and
eukaryotic cells, biomolecules, structure and function of organelles,

cell cycle, cell biology techniques

HandiSoedu 3(3-0-6)
Introductory Physics

NAADS wItazAITAAeUT TuuRuLasndsu nsndsuiiuuy
poadalan narmaniveslna guvnamans Adulazaaudes aunalwii
awulman ihnszuanss aduwindnliih waswasirumans fand
IR

Vector, force and motion, momentum and energy, oscillatory
motion, fluid mechanics, thermodynamics, waves and sound waves,
electric fields, magnetic fields, direct current, electromagnetic wave,

light and optics, modern physics



09-410-156

09-212-102

Uftansiandidaadu 1(0-3-1)
Introductory Physics Laboratory
Jvrdedurion  : 09-410-155 MaAndilasduvidaeuntugiu
Pre-requisite : 09-410-155 Introductory Physics or concurrent
enrollment
UitRnaifsrtuusuaznsiedeud Tuufiuasndany mandeuiiuuy
poadaian namaniveslva gauwamans aduuazadudes auiulin
awuiindn Triihnszuanss wauazdiruaans Hdndealvl
Experiments on force and motion, momentum and energy,
oscillatory motion, fluid mechanics, thermodynamics, waves and
sound waves, electric fields, magnetic fields, direct current, light and

optics, modern physics

ndidunsd 3(3-0-6)
Organic Chemistry 1

AurdsAunau  : 09-210-125 1adl 1

Pre-requisite : 09-210-125 Chemistry 1

#15Usznaudunsd asusynauunedundn welsuidn lalasaisuou
a15UsENaULDANagea Tupa 8wes ueanlanuasAlnu nsaasuendan
uazaYILS wazansUsznauweiiuLasuely

Organic compounds, aliphatic and aromatic hydrocarbon, alcohol,
phenol, ether, aldehyde and ketone, carboxylic and its’ derivative,

amine and azo compounds



09-212-103

09-213-304

09-213-305

UfjuRnsiaiidunsd 1 1(0-3-1)
Organic Chemistry Laboratory 1
deAunion  : 09-212-102 1AdiBun3d 1 visalseunluaiu
Pre-requisite : 09-212-102 Organic Chemistry 1 or concurrent
enrollment
nsnaaeuantAnIanIenImuesa1sdunds nsviliaisudans nns
Ansevismiiiuesdusenevvesansdunid asuszneunedumin way
walstninlelasansueu uaznmsvadeuautRvesansnunyilaidy
Experiments on physical property of organic compound, purification,
elemental analysis, aliphatic and aromatic compound, functional

group

Fuadl 3(3-0-6)
Biochemistry

deAunion  : 09-212-102 1ASiBUNIE

Pre-requisite : 09-212-102 Organic Chemistry 1
aadiuguvestuad Tnsaiuazanifvesansialana wulesiuay
msinuveseuled nsduaseilusiu Buwaznisaiuny N15YNUYes
8 wunvedBuuasdmdsnuvesanstilaiana n1sUszendnduad
Fundamental of biochemistry, structure and properties of
biomolecules, enzymes and enzyme mechanisms, protein synthesis,

gene, gene expression and its regulation, metabolism and

bioenergetic of biomolecules, application to the field of biochemistry

UiRnsTuail 1(0-3-1)

Biochemistry Laboratory

Jydeduniou  : 09-213-304 Fuadl viTelTuAIVANY

Pre-requisite : 09-213-304 Biochemistry or concurrent
enrollment

UfURn1snsnaevantiivesanstiluana nisuwenansiilaana nsinu

vosouledl NszUIUNTILURATIvea ST lana



09-311-250

09-311-251

Experiments on properties of biomolecules, bimolecular separation,

function of enzymes and metabolism of biomolecule

dna3nen 3(3-0-6)
Zoology
Jwrdsduran  : 09-311-050 F2Aneiall wie

09-311-148 wan¥23nen
Pre-requisite : 09-311-050 General Biology or

09-311-148 Principles of Biology
1A59a5196R 7 52UV TBIEV0IERT AIUNAINNAIENTIN NV IERT
aunsuIsu Auduiusislnladd Imwnis wasiinmive1vesdnd
Animal structure, animal organ system, animal biodiversity,

taxonomy, phylogenetic tree, evolution and animal ecology

UuRn1senaImen 1(0-3-1)
Zoology Laboratory
yrdsAunan  : 09-311-149 UFURNISUANTIINET wae
09-311-250 dn23Ne viTalTEUAIVANY
Pre-requisite : 09-311-149 Principles of Biology Laboratory and
09-311-250 Zoology or concurrent enrollment
UuRnsiulaseasnednd svuvedezveddnd mnurannvalen1agInm
Yosdnd ounsudsu muduuslladil Iiwunis Tneinevesdad
waznsAnwLenan i
Experiments on animal structure, animal organ system, animal
biodiversity, taxonomy, phylogenetic tree, evolution, animal ecology

and field trip required



09-311-252

09-311-253

NONWANERS 3(3-0-6)
Botany
Jwdedunon 1 09-311-050 FaAneialy wie

09-311-148 wan¥2INeN
Pre-requisite  : 09-311-050 General Biology or

09-311-148 Principles of Biology
FinwAunng YUY LarANEIAYINgNYATERS WwadTY ilede
Y SNYLNIFUTININGINY NTPUIUNITNNETTINGWRINY N5FURLS
n1sasaiule Anuduiusiddnladtuazaneiiauinis eunsuistuiie
nsdiAnwuagnsAnyIenanIud
Definition and important of Botany, plant cell, plant tissue, plant
morphology, plant physiology, reproduction and growth of plant,
phylogenetic tree and evolution, plant taxonomy and biodiversity,

case studies and field trip required

UfuRnsngnueans 1(0-3-1)
Botany Laboratory
dsdunon  : 09-311-149 U{URNIVENTIINGT uaz
09-311-252 WnwA1aAs vsaleuAuAiy
Pre-requisite : 09-311-149 Principles of Biology Laboratory and
09-311-252 Botany or concurrent enrollment
Uithnafeasuieadity Weloiy Snwmenisdugiuineiiy
NTPUIUNINNATTINGIVOINY NFUILS NMSaTiuln Anudunusid
TladtuazaneTiauinis msdaduunyiiailaeldsuisiu uagnsfng
wonanud
Experiments on plant cell, plant tissue, plant morphology, plant
physiology, reproduction and growth of plant, phylogenetic tree and

evolution, plant identification and experimental field trip



09-311-262

09-311-263

nanWugAEns 3(3-0-6)
Principles of Genetics
Jwrdsduran  : 09-311-050 F2Aneiall wie
09-311-148 wan¥3nen
Pre-requisite  : 09-311-050 General Biology or
09-311-148 Principles of Biology

o '3

indnswad lasluleuuaznisimvuame ugamansuung NMsiaset
WAnT wifuasnginssuvesdunarlasluley lassadisesilu
Wugnssusedvluiana N13AIUANNITNINUYRIEN N1SNaeNUS
RugeansUsens ugienssuuaznisussandld

Cell cycle, chromosome theory of inheritance, Mendelian genetics,
analysis of pedigree, function and behavior of gene and
chromosome, structure of the genome, molecular genetics,
regulation of gene, mutation, population genetics, genetic

engineering and its applications

UfuRnsuanugAans 1(0-3-1)
Principles of Genetics Laboratory
Judedutiou  : 09-311-050 F9Anenaly uae

09-311-262 WANWUFANENS 3BI3BUATUAN
Pre-requisite : 09-311-050 General Biology and

09-311-262 Principles of Genetics or concurrent

enrollment

Utansiieatunisutaead Wugmaniveamuing nsilasIzimAng
ugAansusnmilenguuina a13iugnssy Wugnssuseavluana
WugmansUsEyng Wuglenssy
Experiments on cell division, Medelian genetics, analysis of pedigree,
genetic exception of Mendelian law, genetic material, molecular

genetics, population genetics, genetic engineering



09-311-358

09-312-263

Yat 3(2-3-5)

Biostatistics

deAunion  : 09-121-045 aaanaly

Pre-requisite : 09-121-045 General Statistics

umhne¥ada Jeyauasnissiusindeys admdmssaun n1sussuu

A1 2 UsE¥1ns NMInAdeuaNsigiudeads 2 Usering malasieiay

wlsUsIu ANUDRRBYLTLAURE s BT andUTLS ANIADRENTAMLAY
v W ¢ aad 19y a ¢ a ¢ v

anduius adfnlilinisniwes uazn1simszndeyalagldlusunsy

o & aa

Asaguneana

Introduction to biostatistics, statistical data and data collection,

descriptive statistic, estimation for two population, hypothesis tests

for two population, analysis of variance, simple regression and

correlation, multiple regression and correlation, nonparametric

statistics and data analysis by using of statistical packages

98¥Aneialy 3(3-0-6)
General Microbiology
Jwrdsduran 1 09-311-050 F2Aneialu w3e
09-311-148 wan¥23nen
Pre-requisite : 09-311-050 General Biology or
09-311-148 Principles of Biology
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lsafiiinanngduniduazseuugiiquiu 9adiive
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Uszgnd

History, important and principles of microbiology, morphology,
structures of microbial cell, classification, living and metabolism,
microbial  reproduction and growth, diseases caused by

microorganisms and immune system, applied microbiology



09-312-264

09-313-365

UjliAn139a323nealy 1(0-3-1)
General Microbiology Laboratory
Jwdedunon 1 09-311-050 FaAneialy wie

09-311-149 U{UANSUANTIIME waz

09-312-263 3a¥rAneialy wiaideuadugiu
Pre-requisite : 09-311-050 General Biology or

09-311-149 Principles of Biology Laboratory and

09-312-263 General Microbiology or concurrent

enrollment

UftAnafertuanuiitugiuresiesufofinig gunsniuaziedesiiona
a%3IeN naedsuomadsandouasnstidnide miLLsJﬂLST'?aU%qwé
n13fnwraudRuszn13vesRdunid n1srIuANAUNIERIeTENg
meamuasiedl Msnsaaougduridludanedon
Experiments on basic knowledge of microbiological laboratory,
materials and equipment in microbiology, media preparation and
sterilization, pure culture isolation, microbial characteristics studies,

microbial ~ control by physical and chemical methods,

microorganisms detection in environment

walulagdanmidasdy 3(2-3-5)
Introduction to Biotechnology

Fudeduteu  : 09-312-263 32T IMeiialy

Pre-requisite : 09-312-263 General Microbiology
auvanekazanuddreanaluladianm madanismedegauris
doiefituazivaddnd wedafiugrumeitugimnssy weluladfanmly
fugRANMNTIL MIUNME NSINYAT uazdinden AnSUnsuazngane
manalulagdinim

Definition and importance of biotechnology, microbial cultivation

techniques, plant tissues and animal cell, basic techniques in genetic



09-314-263

09-314-264

engineering, biotechnology in industry, medicine, agriculture and

environment, patent and law in biotechnology

TaAInguazddaIngniseysng 3(3-0-6)
Ecology and Biological Conservation

Jyrdedunion  : 09-311-148 wANTIINYT

Pre-requisite : 09-311-148 Principles of Biology
ANUNUNYUAZUVDUIATDITIAINGT TEUUTEA N1618NDAAITONNITHAY
w&u Ypdnsvessy dadedrie dneine1seduadidin ssiuvssang
wazsrAuRTL Anuduiusvesdaidinnazseuuing madsunlas
wuiiluszsuuing ssuvinameaiuthuazaieiiunil S13nenseying
nsdifinwinseyinvadiiinfudanadeuuuuidusomaienisdinm &
nsAnuuenanIuil

Definition and scope of ecology, ecosystem, transferring of nutrient
and energy, nutrient cycle, limiting factors, ecology in organisms
level, population level and community level, relationship of
organisms and ecosystem, ecological succession, aquatic and
terrestrial  ecosystem, biological conservation, case study of

conservation of organisms with sustainable environment by

biological technique and field trip

UfuRnstinaineuasiaineimsaying 1(0-3-1)
Ecology and Biological Conservation Laboratory
ndsdunon  : 09-311-149 U{URNIVENTIINGT uaz
09-314-263 iAinguazdaIngniseuing
w3al3EuAIUAiY
Pre-requisite  : 09-311-149 Principles of Biology Laboratory and
09-314-263 Ecology and Biological Conservation
or concurrent enrollment
VTR siisafuszuulinadians nsftanafusendnededidindy

Funday N15RSIRAMINSTUUTRAA8ITNIeN18AIN 1Al wazTian



09-315-366

09-315-467

09-315-468

o ada

nseusneddTInuasduminaeumemnalinNI@Inn sruutnanIAy
H X o

WazAIANUNIY

Experiments on ecosystem modeling, Interdependence between
organisms and environment, ecological monitoring by physical
chemical and biological method, organisms and environmental
conservation by biological technique, aquatic and terrestrial

ecosystem

fuuumneadiineszend 1(0-3-1)
Seminar in Applied Biology

nsfmdeniitedes n1sduain N1 uRaUARLTLAZIIB LN
Ingreans nmsdausiluniwsinguuaznisildiusiuluniseivsie
WRerfuamAdesuiaineniiviuasionigldnisguavesenansdiivsnm
Topics selection, literature review, reading of publications and
scientific reports, English presentation and participation in discussion

on recent biological research under the supervision of the supervisor

Tasanuaugiimeuseynd 1 1(0-3-1)
Applied Biology Project 1

nsAuAd MlsuAlaseuide nsdiaustaznsiidiusiuluns
aiumsATunelinsguaresensdivinm

Literature review, writing of research proposal, presentation and
participation in research discussion under the supervision of the

supervisor

TAsanuiuTIIessend 2 2(0-6-2)
Applied Biology Project 2

Idsfunion  : 09-315-467 lassnudiudaineszend 1
Pre-requisite : 09-315-467 Applied Biology Project 1
nsiifensdaineluitideiuiaula denndestiuidlassuideann

lassumugIngUseynd 1 n1simsieideya sdvssuazasy



09-311-257

09-311-266

Han1TITeNM s LauaLazn1sWisuTguatuanysal ngldnisguaves
e =

81313971UINWN

Conducting on interesting biological research consistency with the

research proposal from Applied Biology Project 1, data analysis,

discussion and research conclusion, presentation and report writing

for final submission under the supervision of the supervisor

Iymedawndon 3(3-0-6)
Environmental Biology
dsdunion  : 09-314-263 UAinguazdaIngnnseying

Pre-requisite : 09-314-263 Ecology and Biological Conservation

¥ '
=1 a

wnAMuAAkaziugIuAe U Aedwnden rudiiusyesdidin
asAUsEnaUTesAAdaNTiiinason sUS UM YesddlTin Anuvainviany
mMathanuazdadefineliinanunainvanenisdinin anunisaiay
Vianvianen1eTinm safivdanndeuuarnnsuImsdnng

Concept and fundamental of environmental biology, biotic
communities, influence of environmental component on organisms
adaptation, biodiversity and factor influencing on emergence of

biodiversity, biodiversity situation, environmental pollution and

management

AIMUINTG 3(3-0-6)
Evolution

AurdsAunauy  : 09-311-148 wanIAaInen

Pre-requisite : 09-311-148 Principles of Biology
wneuAMAfUTTauINg fugmaniuszmnsiunalnnisiamns
n1sfndaveuenanuarddidia nalnnisdniinadiduaziedany
Fannns Franavesdaiidinuulan

Theory of evolution, population genetic and mechanism of

evolution, origin of the universe and life, mechanism of speciation

and phylogenetic trees, time line in history of life



09-311-362

09-314-359

09-314-364

wAtiAN19T3nen 3(0-6-3)
Biological Techniques

Jydedunon  : 09-311-149 UJURNIUANTIINGT

Pre-requisite : 09-311-149 Principles of Biology Laboratory
weldaisn1smedainerlunsiivinwidmegsiisuasdnd n1siadaegng
figdauis nnedladnd nsnesinwdvesiiv nsanwdnd nsvielan
0173 MstegUiundesqanssa uazwadaiilflumAdenisdinen
Biological techniques for plant and animal preservation, preparation
for herbarium specimen, animal transparency methods, plant-colour
preservation, stuffed animals, preparation for permanent slide,

photomicrography and techniques for biological research

aMuUannfen1edaingn 3(3-0-6)
Biosafety

mmiﬁugmlﬁmﬁ'ummﬂaaﬂﬁww%’smw Lmewﬁﬁ'aLﬁamm
Uaoademsdanin wdnnsuszfiuanuides unuimazanuduiinseu
Y9309ANIUAZIMIBUAY 9 TiAedes

Basic knowledge of biosafety, biosafety guidelines, risk assessment,

roles and responsibilities of related organizations and agencies

213Uy 3(3-0-6)
Occupational Health

JwdeAunay  : 09-311-148 wANYIINEN

Pre-requisite : 09-311-148 Principles of Biology
Au§ugrunseunsiodaunnden TsaRnsouasnisaunu nstlestuuay
mimuauwmxﬁﬂﬁﬂ MIEVAUIG mMssansvezdedy

Basic knowledge of environmental health, communicable disease
and controlling, prevention and vectors controlling, sanitation,

principle of solid waste management



09-314-366

09-314-368

walulagnstindidelussuugaamnasu 3(2-3-5)
Wastewater Treatment Technology in Industrial Systems
Fudeduteu @ 09-312-263 9aT2Ineiialy

Pre-requisite : 09-312-263 General Microbiology
é’ﬂwmml,axLma'aﬁmsuaﬂfﬂLa’sﬁmﬂLma'asqmjuLLainqumaWﬂiiu
NANTENUTBMFAOAN1ITMINEDLLAL IRAINET n1TITATIEENe
nenm il wardanm msthdmiidesessuunsideandiaunarlaild
gendiay mssenwuuszuutIaids maheesdeannszuuthdaunld
Uselowl nguinefifeafunmssanininde ntlfnyIuaN1SANYINIU
wenanud

Characteristics and sources of domestic and industrial wastewater,
effect of wastewater on environment and ecology, physical chemical
and biological treatments, aerobic and anaerobic processes,
wastewater treatment design, waste utilization and management,

law of wastewater management, case studies and field trip

NeIngiivaa 3(2-3-5)
Ecotoxicology

dedunion @ 09-314-263 UAinguazdaIngniseuing
Pre-requisite : 09-314-263 Ecology and Biological Conservation
ATEvesiwineilng vinasuafiy nansenusedsdidin nansenu
Rofauanden HanTzNUYDIAITHATuTTNadoUszYINTLaY g TIY
nsdifnwwarmsAnvuendanui

Definition of Ecotoxicology, major class of pollutant, effecting to
organism, effect on environment, effect of pollutant on populations

and biocoenosis , case studies and field trip required



09-312-365

09-312-367

09-312-368

38 INE 3(2-3-5)
Phycology

Judedutou  : 09-312-263 9adivAngwialy

Pre-requisite : 09-312-263 General Microbiology
nsafadevdauasnisdadiuunmanany  dugiuinen Msduiug 1993
Finuarinaing1vesaving mudifyesEInsg nsiiufieegg As
WFUSnwn NMsuenuarNsIzAsIE e Snsenwuenaniui
Identification and classification, morphology, reproduction, life cycle
and ecology of algae, important of algae, sample collecting,

preservation, algal isolation and culture and field trip

Wins 3(2-3-5)
Fungi

Fudedutou  : 09-312-263 3aT2IMeialy

Pre-requisite : 09-312-263 General Microbiology
Waun1svesiins Msdaduunnuaany fugiuingiuaraisine,
Turineg nsifuinw msyimmsrﬁaimwéﬁgu UfiRnaiden
Evolution of fungi, classification, morphology and physiology,

ecology, preservation, sustainable integrated fungi, fungal laboratory

wuAdiiSeInen 3(2-3-5)
Bacteriology

Fudedutou  : 09-312-263 32T IMeialy

Pre-requisite : 09-312-263 General Microbiology

duguiven a3vinen uaziiugeansvealuaiiss nsIadiuunuIny
YeuuAilsy n1sveaeuAMaNUAnIEITIng T Faduazen@ining1ves
wuailiSe wupfiSeinenyUsegnd

Bacterial  morphology, physiology, and genetics, bacterial

classification, determination of bacterial physiology, biochemistry

and molecular biology, applied bacteriology



09-312-369

09-312-371

09-312-372

et inenduanden 3(2-3-5)
Environmental Microbiology

Fudedutou @ 09-312-263 9aT2Ineiialy

Pre-requisite : 09-312-263 General Microbiology
Audiugiunsgaiainerdwanden mnufiiertugdunisludu i
iy warerna unumuasnslivssleninngdunidluduanden
Basic knowledge of environmental microbiology, knowledge of
microorganisms in soil, water, wastewater and air, role and utilization

of microorganisms in environment

8% MY1AENNTIH 3(2-3-5)
Industrial Microbiology

Jundeduniou  : 09-312-263 3aTainealy

Pre-requisite : 09-312-263 General Microbiology
unuLazauaNTAYe AUV SlTdmTunan Ausilusedugmannnssy
Maweiienaundd nszuaunvnlugaamnssy msliussleedann
auvsdlunmsndandnsdoeisng q seavanavngsy

Role and properties of microorganisms used for production of
industrial products, microbial cultivation, industrial fermentation
process, utilization of microorganisms for production of industrial

products

98TIMY12I913 3(2-3-5)
Food Microbiology

Jundeduniou  : 09-312-263 3aTainenaly

Pre-requisite : 09-312-263 General Microbiology
unuImkazAINdIAyveRdun3dlue1nis 9adiine1vetemisiay
HanSgidnnsaueNeIs AunIdnalsalue1ms miguiiviaeims
Role and important of microorganisms in food, microbiology of food

and product, principles of food preservation, foodborne disease,

food sanitation



09-312-373

09-312-374

09-313-366

8T MINITUNNE 3(2-3-5)
Medical Microbiology

Fudedutou @ 09-312-263 9aT2Ineiialy

Pre-requisite : 09-312-263 General Microbiology

& 1

ANUNUFINAUTTIINGMNITUNE FRuvEnelsavdingneg wens
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anmnisiialsa n1slesiunasaiunulsafaiio wazUfUiRnsugIueu
ATINGMINITUINNG

Basic principles of medical microbiology, types of pathogenic
microorganisms, pathogenicity, prevention and control of infectious

disease, and experiments on basic medical microbiology

walulagvasdad 3(2-3-5)
Yeast Technology

Fudeduiou  : 09-312-263 9advAngwialy

Pre-requisite : 09-312-263 General Microbiology

Aruditug iy msdnsuunuasitugnssuvesdar nisussendliBadlunis
wAnLASDsRLLeanesed nsUszgndliBadlunisviivuniuarenavingsy
Uy MARSYIRAINTaR onIAuLazeIISARiaNdad

Basic knowledge, classification and genetics of yeast, application of
yeast in brewing industry, application of yeast in baking and dairy

industry, yeast-derived product, food and feed from yeast

Frasaumnamansilosdu 3(2-3-5)
Basic Bioinformatics

nsldundsuinsgudeyaindlolnd Wsdu uazdeyadriner nslyd
TWsunsumpufmesiionisinuielaseadraveiy waslsiu n1siieu
fauirdlelnduazaiunsaeziilu n1seanuwuulnswesiagnisAneid
MUFTAUINTT

Using of database service in nucleotide, protein and various

biological data, computer software usage for prediction of genes



09-313-367

09-313-368

structure and protein, nucleotide sequence and amino acid

sequence alignments, primer design and phylogenetic tree studies

wanmswnzdeiedeiy 3(2-3-5)
Principles of Plant Tissue Culture
AUsAuUnaY  : 09-311-252 WanwANERS way
09-311-253 YjURNswanuarans
Pre-requisite : 09-311-252 Botany and
09-311-253 Botany Laboratory

UsgTauaznsiaiuinisveansmnsdeadeiefiv wadawazisnistunis
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WIZLAEUBLEaNY JULUUTDINITAIYUDITARLAZIUDLEDNINIZLAEY
YaduidnadonismizidsadioBoia nrsizdednsinnatad nude
a1snfeginfigfimizides nseyinvareiugiivuaznisuseyndly

a & & 4 o«
WMALANISINNZLALAUBLEDNY
History and development of plant tissue culture, techniques and
methods of plant tissue culture, growth pattern of cultured cell and
tissue, factors affecting on plant tissue culture, protoplast culture,
secondary metabolites production from cultured plant, germplasm

preservation and application of plant tissue culture

walulagvasauleal 3(2-3-5)
Enzyme Technology

JwadeAunay  : 09-213-304 Yaadl

Pre-requisite : 09-213-304 Biochemistry
anudiugudsatuieulss] nsuameulesioingdunid fiw uasdnd nns
usnuaznsvieulmsiliuigns nsndaeulel msheulesilulivsslovd
Tugnamnssusg 9

Basic knowledge of enzyme, enzyme production from
microorganisms, plants and animals, separation and purification of

enzyme, enzyme immobilization, application of enzyme in industry



09-313-369

09-313-371

walulagdniumnegnamnssa 3(2-3-5)
Industrial Biotechnology

Avisduniou  : 09-313-365 malulagdanmidesdu

Pre-requisite : 09-313-365 Introduction to Biotechnology
unumveanalulagdiamlunszuiunimigaamnssudiudig 9
ﬂizuaumi‘mN%unﬂ‘w171Lﬁm%mﬁ‘umm?ﬁm%ﬁ‘uqm’mwmw
waluladdinmnisgaaiunssuiidify nszurunisuen afauazsin
wanSfaurimdnmliuiand mssenuuulssnugaansIFInm

Role of biotechnology in various industrial process, bioprocess
related to industrial production, important industrial biotechnology,
separation, extraction and purification of bio-products, bio-industrial

plant design

WugIAINTIY 3(2-3-5)
Genetic Engineering

Sudeduniou  : 09-313-365 malulagFanmidosdu

Pre-requisite : 09-313-365 Introduction to Biotechnology
Tassadauaznihiivesansiugnssy esdusenauvesiluuuaznisnaugy
msuanseanvesduvedlusailenuargnilon madanislaaudu Adue
we wulwifldlunisnsnaeviarinszituilaauls nafuydunm
Adwelagujisengnianedmeisa nsanedulufivuazdnd ndnnisves
\3oamineva Adue MIUsEgnAlinIINISNEAT gRANMNTT MIUING
wazdunday

Structure and function of the genetic material, genomic
organizations and regulation of gene expression in prokaryotes and
eukaryotes, gene cloning technique, DNA vectors, enzyme for assay
and analysis of cloned gene, DNA ampilification by polymerase chain
reaction, gene transformation in plants and animals, principles of
DNA markers, applications in agriculture, industry, medicine and

environment



09-313-372

09-313-373

09-316-307

mizgufuinislugnavnssudanin 3(2-3-5)
Unit Operation in Bio-Industries
Avisduniou  : 09-410-155 Wandidosdu uas

09-410-156 UfjiiRnmsiandidasdu
Pre-requisite : 09-410-155 Introductory Physics and

09-410-156 Introductory Physics Laboratory
MIIBUAZNITAMIUNTIAINTIN QUVNaMARTaNnaNIaaTLaENAY
nannIsaEmInaaskazAuseu namansuadlna nann1svinauLas
nsfnaeaniosdiowinmg o lumheujdAnsgnaunssudinm
Engineering unit and calculation, thermodynamics, mass and energy
balances, principle of mass and heat transfer, fluid mechanics,
principle of operation and calculation of the instruments in unit

operation in bio-industries

nsusziuaannlugnamnssugInIw 3(3-0-6)
Quality Assurance in Bio-Industries

NaNN13YTEAUANAIN N1TATIFNAINAINITAVOINTEUIUNT AT
MaunuaUTEAUAMAIN N1519UHUNITANFI8E19 N13TANITAAAIN
WAsIEINa ngvsnefiieades

Principle of quality assurance, efficiency analysis of process, planning
for quality assurance, sampling planning, international standard

quality management, related laws

nsssuaManiesEnUszaunisalivd@wnieiainen 1(0-2-1)
Uszgnd

Preparation for Professional Experience in Applied Biology
anufidessufenfusuuuuuasnssuiunsiinszaunisaiividnmedu
I Ineszend AudAyveIn1sEnUsEauNsallvIT N eRuTIIng
Usgynd wannslisuanineadinsau nsidenan1uusenauns wannis
Fun iU AN TRIUEIIUOIANT NTAAUIYARNAIMN AT58IUTTAIVITN

ﬂﬂm’i‘iiﬁﬁﬂﬁiiu AHUUIYLINIU ATUTEAUSIAN AnTTU 5 @ UINIFIU



09-316-310

nmsUsziuannwuazasdaendelunisviau mwdanguitenisdeans
AMITYUTIBIU AITUNAUONAIY VINBEAITINUNY IN¥EN1TILATIZNR
finvgmsuitymianzaihuaznisiadula anudiluifeiu welulad
ansaumaLaznganemaluladansaumne uarn1sauAutoya
Basic knowledge in method and process of Professional experience
in Applied Biology, importance of professional experience in Applied
Biology, principles of application letter writing, selection of working
places, achieving of job interview, organizational culture, personality
development, professional ethics, virtue and morality, labour law,
social security, 5S activities, quality assurance and safety standards,
English for communication, report writing, presentation, planning
skills, analysis skills, facing problem solving and decision making
skills, general knowledge of information technology, IT law and
information retrieval
wnewn : n1sUszdiunatindnu Widsedupzuuundu

W.2. w38 S wela (Satisfactory)

1.2. 58 U liwnala (Unsatisfactory)

Hnaunediineszynd 3(0-40-0)
On-the-Job Training in Applied Biology
AudsAuney  : 09-316-307 AstesBuANnsauilnUszaunsal
IinnedainerUszynd
Pre-requisite : 09-316-307 Preparation for Professional
Experience in Applied Biology
AnufvAnuaimsiuiiieidestuaiviivimsdineussgndly
anrulsznounisaAenTy Sgiamia niesguia sgraduszuu u
syeznanlitesnii 8 dawihlrinAnwlasuussaunisalainnisvieu

ARudSINISANW



09-316-311

Systematical practice in relevant Applied Biology field within private
company, state enterprise or government organization for at least 8
weeks to realize working experiences before graduation
e - n1sUszfiunatindne Tienszauazuuuiy

W.2. w38 S wela (Satisfactory)

1.3, 58 U linela (Unsatisfactory)

Hnawdreusemanisdainerusegna 3(0-40-0)
International on-the-Job Training in Applied Biology
FvdsAuney  : 09-316-307 AstesBuANnSauiinUszaunsal
IinnedainerUszynd
Pre-requisite : 09-316-307 Preparation for Professional
Experience in Applied Biology
AnufvRcuatimsduiifeadestuaividndaineusegnilu
anuusznaunmIniAenauy S§3amie wiesguta luinsszma egradu
szuu Wuszeranlddesnia 8 dUat vinlidn@nwnlasuuszaunisal
NnMsnuiaUssmeAteudianisane
Systematical practice in relevant Applied Biology field within private
company, state enterprise or government organization of a foreign
country for a period of no less than 8 weeks, equipping students
with professional experience before they graduate
wanewn : n1sUszdiunatindnu Widsedupzuuudu
W.A. ¥se S wela (Satisfactory)

1.9. vi3e U liwela (Unsatisfactory)



09-316-408

annafnemMe¥ainedszand 6(0-40-0)
Cooperative Education in Applied Biology
FyrdeAunou  : 09-316-307 nisaseuAMunIaNEnUszaUNal

A TnnnadaIneuszend
Pre-requisite : 09-316-307 Preparation for Professional

Experience in Applied Biology
UfuRnuluanudseneunisniaiuia $§3auie nieniaenau wailou
viladuninaiuvesaoiuusznounis lusumsnaiinssiuanvisnig
FAngruszgnduazinuizauduauiaiuamisa Wuszezaan
ldtlosndn 16 Ui UURnun1uszifouni1suinisauynnaves
an1udszneunisluseninaujUanu dudiidvinvevnusuuay
Suliaveunuiild¥useumnennaniulszneunisegiasiuanuamse i
Ay nsfinmauaznsuszdiunanisujiRnuedraduszuu naen
srevia1UfuRau eeslindned vialiAianisWmuinuiesuasd
UszaunsalannsufiRauluaanudszneuns noudusanisane
Practice in a government organization, a state enterprise or a private
company in the relevant field of Applied Biology as a full-time
employee with same graduate and properly ability, required at least
16 weeks, under assigned job supervisor who will advise the student
during the entire period of the training, certain responsibility, the
training will be also advised, followed up, and evaluated
systematically by co-op advisor and/or co-op staff to assist students
to gain direct experiences, realize their capacity, and develop
themselves before graduation
wewn : N1sUszdiiunatindnu Widsgduazuuundu

W.2. w38 S wela (Satisfactory)

1.9. vise U liwela (Unsatisfactory)



09-316-409

g

avnafAneIAIUEImANIe I INeUszend 6(0-40-0)
International Cooperative Education in Applied Biology
FyrdeAunou  : 09-316-307 nisaseuAMunIaNEnUszaUNal

A TnnnadaIneuszend
Pre-requisite : 09-316-307 Preparation for Professional

Experience in Applied Biology
1JﬁﬁadWuluaﬂmﬂixﬂaumﬂaﬁawﬁ&L‘ﬁuwﬁ’m’lummamuﬂixnaumi
Tusundeiiieatesivaruninrinessgnduasimnzaniuaiug
auase Wusseznanlilesndn 16 dUai lnedeadunisufjifou
lusnsUszinaliddosnd 12 &avi UdRnumuszdeunisuinmsau
yaravasanulsznaunsluseniejiionn fuihfisuiinreuuvuou
warduAnveunuiildsuuounuisainaniulsznounisesiafiy
ANNEN1T0 TEImANY MsiamunaznsussdliunanisujiRnuegng
Wuszuu masnszeznaufiinuresindnet sliAansiauinues
warduszaunisalannisuiinuluaniudsenounisdialseina nau
dnansnu
Practice in a workplace as employees in relevant positions that suit
students’ field in Applied Biology and abilities for a period of no less
than 16 weeks in total, with at least 12 weeks of practice in a foreign
country; under supervision of an assigned job supervisor from the
workplace, students take responsibility for a particular role which
has a systematic evaluation and follow-up process throughout the
course, in order for students to improve themselves and gain
professional experience before they graduate
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Workplace Special Problem in Applied Biology
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Pre-requisite : 09-316-310 On-the-Job Training in Applied

Biology or
09-316-311 International on-the-Job Training in
Applied Biology
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Bring problem relevant Biology field from private company, state
enterprise or government organization for detailed study, analysis,
and/or research on any special issue that student adopts from direct
experience after individual training by applying professional
knowledge to solve the problems and complete the project,
advised by a professor or an expert in its relevant field
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International Experience in Applied Biology
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Participate in activities to enhance international experiences e.s.
research & research assistance, contest, competition, international
workshop, international conference & symposium, and international
camp organized by international universities/organizations or
co-organized with RMUTT, English is used as an official language in
conducting the activities, examples of activities are featured lectures
given by experts, practice, English preparation, pre-departure briefing,
field trips, cultural activities both inside and outside classroom, as
well as post-program presentation
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