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1.1 ngudydeay 27
Dngudvinen 9
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Thai for Communication
mMwdanguitenisdeansluTinusesiiu
English for Everyday Communication
AMwanguiitewaLTnuenTSeu
English for Study Skills Development
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Self Development and Phranakhon Identity
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Smart Thinking with Sciences
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Awareness of Change and Adaptation
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General Physics
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General Physics Laboratory
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Chemistry 1
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Chemistry Laboratory 1
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Biology 1
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English for Biology 1
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English for Biology 2
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Calculus 1
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Biochemistry
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Biochemistry Laboratory
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Microbiological Laboratory
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General Microbiology
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Research Project in Biology
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Seminar in Biology
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General Physiology
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Introduction to Marine Science
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Phycology
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Developmental Biology
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Plant Tissue Culture
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Biological Techniques and Instument

4034605 aUnIdonanngsy 3(2-3-5)
Industrial Microbiology

4034607 wanSusio v sildgaunEe 3(2-3-5)
Microbial Food Products

4034610 walulagnisvgdn 3(2-3-5)
Fermentation Technology

4034904 Ugymmdiiawaninen 2(0-4-2)
Special Problem in Biology
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4033701 NSATENAUNSONRNUSZTAUN TRV TNLAZANNAANY 2(90)
Preparation for Professional Internship in Biology and
Cooperative Study

4034801 NMSENUITAUNTARTTINTIING 5(450)
Professional Internship in Biology
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Cooperative Education
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1. w3 Aneialy lidaanin 30 wdaein
nauAYIUIAY 27 wiqena

1) nauIvINIen 9  wiein

0010101 mulneionsaoans 3(3-0-6)

Thai for Communication
Aefun1sieans Snvazuavanudfyvesniwiing nsldnszuiunsinue
duiiusniantw sinwznnsaeansuaznisdviuiionaiSeusludinuszsriunazindn msdou
ISgauaENTULAUDANTAUMA N15919BUAYNMTTYUUTIUIYNTY
Language and communication, characteristics and the importance of the
Thai language; the use of integration process of language skills; skills of commmunication and
information retrieval for daily living and professional life; writing and presenting information,

citing and making references.

0010201 Mensengeiiamsaeasluddausesniu 3(3-0-6)
English for Everyday Communication
Development of students’ language skills with emphasis on everyday face
to face conversations; giving and seeking opinions; using expressions; describing experiences

and events; giving reasons and explanations; and narrating books and films.

0010202 MEsIngeiaNaUIinYENIISeU 3(3-0-6)

English for Study Skills Development

Enrichment of students’ reading strategies: skimming, scanning and guessing
meaning from context; reading comprehension: reading for details, deriving meaning and
reading critically; and study skills: note taking, summarizing and paraphrasing for academic
readiness.

2) nfuATIAYBAansuazdIANAEns 12 wiweha
0020101 NSNAUIAULAZINANTAIAUNIZUAS 3(3-0-6)

Self Development and Phranakhon Identity
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History, reputation, and prestige of Phranakhon Rajabhat University; cultivating
the sense of being good persons representing the identity of the university; fostering
development skills in body, mind, intelligence, and social life; understanding of oneself and
others; taking responsibility and contributing to society; raising awareness of seeking knowledge

and lifelong learning, and formulating pride of being “Phranakhon Citizen”.

0020102 AMATILYIIAIINN ANITITUUASAINEY 3(3-0-6)

Aesthetic Value, Virtue, and Happiness

nsfuiaunIen nlumunureeEssuIi MsaseEsIAnuAaunTIiveIyYd
Anude maw uavdany Uuﬁugml,l,mmﬁui nsueadiu Nslédy wasnsndoulmanuanuise
TunsuanseaniBeaireassdnufaunssy nuaued vuugaadiientsiwuinisersunideny
waraflae azduasunusIsuaTesssy MsiAasu1UTeynan1TuatamIAuikasn1s
afreassrdavzihlgnindilanuies Whlagdu fiviiunmadsuidasuasdiiudines el
ANEY

Aesthetic perception of natural beauty; human creation of artistic works;
beliefs, religion and societal characteristics on the basis of visual, auditory and motion
perception; ability to express oneself creatively in arts, music, and dances for developing
emotional, social and intellectual and promoting morals and ethics; application of arts,

knowledge acquisition and creation of arts leading to understanding of one’s self and others;

awareness of changes, and living one’s life happily.

0020103 AineuazuSvgrvauasegianaiies 3(3-0-6)

Thai Living and Philosophy of Sufficiency Economy

anwrIeRfTInlng Tmusssuysyine Qﬁﬂmmﬂﬁaaﬁu VANAMSITUITUTTTY
wazsssunAvnaludenulne Indrinanudulng anudunadiesludinuszesulag USvarves
iAswgnanaLiies nguilul MsfnwimukInsEs e arNsUsENAlY

Characteristics of Thai living, culture, tradition, local wisdom, morals, ethics
and good governance in Thai society; consciousness of being Thai; citizenship in a

democratic society; the philosophy of sufficiency economy; the new theory and royal

initiative study and their applications.
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0020104 ngvaneludInuseaniu 3(3-0-6)
Laws in Everyday Life

% ¥ LY a

ngvungludinUszdriumifedatesiu n1sifin AseuAsy Kol N155UT19NITINNS
NSV NITENTE NITEEIRUAT Hadene N15me UsANuAziiTans Ty
Laws in everyday life concerning birth, family, youth, military conscription,

engagement, marriage, parenting, senior citizenship, death, legacies and testament.

3) ngudrIneransuazmalulad 3 ATetinl
0030101 2819ANNIINYIANENS 3(3-0-6)
Smart Thinking with Sciences
nsrUIUMIAAMAnEmaniuazmsUszgnalilaviannnunmdinlraenado sty
AnudsnsiiuguesyedinurlunisiaduladonuumafoRldesramnganlumasisdia
Scientific thinking processes and applications to improve the quality of life

that meet basic human needs; skills in deciding on the proper course of action to living.

4) NRUIYPIANINGINT 2 nuenn
0040101 nsnssmiinfuazuSuddensasunlag 2(1-2-3)
Awareness of Change and Adaptation
nsnszuiindamsasunlamwesdiruiagiululiffuasughe dunedounas
walulagnisldmalulagarsauna nsusudinazundgymlunisanidudinegrediviniu
donadsuuladludenuldosamnyay
Awareness of current social changes in terms of economics, environment,

and technology; using of information technology; adapting to changes and solving problems

in one’s life appropriately.

5) nguvIwaIuNsiY 1 nenn
0050101 n1seenidINIeLNaguAw 1(0-2-1)
Exercise for Health
araving veutiny TngussasduasUsslomivasnseoniidsneiiiequain ndnns
penMdsMeliiegunn MsvnABUMNANYIAIYBsIINY UarAanssunsaeNidsne
Definitions, scope, objectives and importance of exercise for health;

principles of exercise; physical fitness tests and exercise activities.
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nguAYaen Wenseulitdosndn 3 i28nn
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1) ngudvIn1w

0010301 Aw3uilansdenns 3(3-0-6)

Chinese for Communication

fnwgnisilawagnnnividuluaniunisaifiAntuludinusedriu nisuen
Tauusssuusemallvenay Tnusssudu

Chinese speaking and listening skills in everyday situations; explaining Thai

and Chinese cultures.

0010401 awdiduiivenisiesns 3(3-0-6)

Japanese for Communication

v
a = o w

WnwenisilawaznnntwgUuluaaiunmsalninduludinused1iu n1sven
o al o dl 1
Tauusssudssinallvenas ausssugUu

Japanese speaking and listening skills in everyday situations; explaining Thai

and Japanese cultures.

0010501 AMYUAYNDNTHRES 3(3-0-6)
Malay for Communication
Y ed a X Sa ° w
Wnwensilaazyaniwuatgluaaiunisalninaduludinusgdniu nisven
Tausssuuseindllneuwaz Iausssuuany
Malay speaking and listening skills in everyday situations; explaining Thai and

Malay cultures.

0010601 AMeTeauiuiianisaodns 3(3-0-6)

Vietnamese for Coommunication

[
a = o w

ﬁﬂ‘lﬂ%ﬂ’]‘iﬁﬂLLﬁ%‘WﬂﬂﬂﬂUﬁL%SﬂuﬂmiuamUﬂﬁﬂjﬁLﬂﬂ%uiu%%mﬂi%m’m n1SUBN
Tausssuussinallnelaz Tausssuivauny
Vietnamese speaking and listening skills in everyday situation; explaining Thai

and Vietnamese cultures.
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0010701 AMwmaiiien1saeans 3(3-0-6)
Burmese for Communication
finwennsilauasnaniwinsitluaniunisaifiiad uludiavsedrfu nnsuen

Tausssuusendllnelas ausssuna
Burmese speaking and listening skills in everyday situations; explaining Thai

and Burmese culture.

2) nfuAvINYBEAERTLAzdeRNAanT
0020105 sssundvianunislasiunisnasiutu 3(3-0-6)
Good Governance and Corruption Prevention
ANAYNg JULUU Snwal WnAn uasnquiifentussanivianistosiunsaesiy

v

U UNUIMTUIBIUNIATTLATIENTY Indrinaudunadies msunaseswuulsyvisUlae syuu
guius wavdvisuyvewy

Definitions, types, characteristics, approaches, and theories of good
governance; corruption prevention; roles of government and private sectors; awareness of

citizenship; democratic government; patronage systems; and human rights.

0020106 Tansuadle 3(3-0-6)

Contemporary World

NAUINITVRIBITYTITUNNAIUNTTIDY LATEFNY dead wagAaUTnusIIU il
Jgygrvedlanaziunnuaznziusen Jgyuinazaiutaudsludsaulan wuinialunis
LANMIFUANIN WUIN15AIUIINTBTEMIUsEIne e leuUfua nguuieg aadu 113
IUNFURATANNFIRUSTENIwWssnAlulAduNTWes wswgha dpy Tinsisvdymaniunisel
landagdu

Development of civilization in terms of politics, economics, society, arts, and
cultures; Eastern and Western wisdom; problems and conflicts of world societies, solutions
for peace, the development of international cooperation; rules, laws, institutions;
international integrations and relations in politics, economics and society; analysis of current

world situations.

0020107 msaummﬁamiﬁﬂui 3(3-0-6)
Information for Learning
AUNNNY AUEIAYVDIATAUNA UNAIAITAUNA WaENSNEINTATAUNA
sruUMIdaLiukansAufuasaume n1siddoyauudumesidn vinvenisiansaume vinve

ANSUNAUBITIWINUTIVINTT ALISYTITUNIENTEULNA
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Definition, importance of information, information sources, and information
resources; information storage and retrieval system; access of information on the internet;

information literacy skills, practical skills in academic presentation; and information ethics.

0020108 dunSiienaunTin 3(3-0-6)

Meditation for Life Development

[
& aa v

ANUNUNEVDINTITYINANTD IAUTTEASA I5N1T Tunau LLazagmLémﬁu%aﬂﬂﬂsﬁﬂ
AU15 ANYAZYOINITUINTINLAZNNINAENTS Uszlovtuasaund dnvalzen1sean uauns way
msthauslUldluinusesntu aundfunsBeunaznnsnu dnuay dunou auaudd Jselew
ypsanuuarg I Aeinasfizesitaaun anuuanaesznitsannzAuidaaun unudianaz iy
Waau ynlanduidaaun

Definitions, objectives, methods, and the beginning of meditation; the nature
of reciting and meditation, benefits of meditation, appearance of anti-meditation; applying
meditation to daily life, meditation as related to education and working purposes; the
nature, process, properties, and benefits of absorption (Jh@na) and insight (Ny@na);
fundamental knowledge about introspection (Vipassan@); differences between tranquility

(Samatha) and introspection, layout of tranquility and introspection; world community and

introspection.

0020109 Tan Aewandeuuaznsudsuntas 3(3-0-6)

Earth, Environment and Change

Tan lassadauazmsivasuudasvedlan Sefivhsssuvd nnseydnduaznig
Fan1InsneInsssNeId Asuandenuarndenu asusrgndgfiansaumalunisdanis
NNEINTTITUYRUAZAWING DL

Earth, its structures and changes; natural disasters; conservation and
management of natural resources; environment and energy; application of geoinformatics

in management of natural resources and environment.

13
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3) nguIvIIngAEnsuazmalulag

0030102 anmtﬁamsﬁmummmw%ﬁm 3(3-0-6)

Agriculture for Quality of Life Development

AUNNNY AUAIAY warUsslevuvoINITNEAT LNUNUINTFIUAIIY
Uasnfuvesdudinuns nslszgndlfinuasduniduaruinnssunienisinunsiiio mswamn
ANAMAIN

Definitions, importance and advantages of agriculture; safety standards for
agricultural products; application of organic agriculture and agricultural innovation in quality

of life improvement.

0030103 AAAERNS UTINUTZI1IY 3(3-0-6)

Mathematics for Everyday Life

ALY ANAIATY §5UYR warlaseaiisvesadamans ndnn1siSeus
ANAFANENS NITHAIUINITAANIIANAAIERS NISTIVRNALAENITOUANANNANAAIENT N3
uityvuazmsUssgndlinssuaumsAansadnmansiileliuidamluTinsedu

Definitions, importance, nature and structures of mathematics; principles of
learning mathematics; development of mathematical thinking; mathematical reasoning and

argument; application of mathematical thinking to problem solving in everyday life.

0030104 wialulagnunisaseassa 3(3-0-6)
Technologyand Creativity
ANNNNIY ANAIAYVDINITATI9ETIA nsdenldmaluladuaznszuiunis
waluladfsnzay Wethlugnsassassduinnssm
Definitions and importance of creativity, selection of appropriate technology

and technological procedure leading to innovation creation.

4) NFUIVIIMYINTIANTSG
0060101 n1susznaunsasiylng 3(3-0-6)

Modern Entrepreneurship

'
a a

ANUINUTIUALITUTIND FIndauN9IAa N1sdnnsgsneadelvd nagnsnis

(%
(Y a a

Anfiugsie n1slugusznaunis n153nagsne waugsna ﬂsfﬁﬁﬂmmiﬂizﬂauqiﬁaﬁmzau
ANNEISY

Introduction to business, business environment, modern business
management, business strategies, entrepreneurship, business establishment, business plans,

and case studies of successful businesses.
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0060102 DIANITUVIANGY 3(3-0-6)

Happy Workplace

AUNUNYLATUTLLANVBIBIANT NTTAANNLINABUDIANT TRIUSITUUDIDIANT
YUANURAINAY mmwmaLLazmmﬁﬁ@maﬂaﬂﬁﬂnwﬁmmqm ﬂ’]iv‘hmuaémﬁmmqmazﬁ
dusdlunisasieesRnswisnuay

Definitions and types of organization, organizational environment, cross
cultural diversity in organization, definitions and importance of happy workplace, happy

work life, and participation in creating a happy workplace.

2. RUINIVNANL litfaenin 94  w2enn
2.1 NguVIMNY 24 wqenn
4011102 Fandeinly 3(3-0-6)

General Physics
aNN1INAENduarn15Uszynd Leniaseunguiiteanie namans veslva
¢ A A o o’ dll | o ¢ aa '
gauvnarnans paukavafude Iiuazwiman aduwlwvdnlnin deumansuasidndunulng
Physics principle and application. The topics cover Mechanics, Fluid,
Thermodynamics, Waves and Sound, Electricity and Magnetism, Electromagnetic waves,

Optics and Modern Physics.

4011103  UjuAnnsWEndialy 1(0-3-1)
General Physics Laboratory
Uﬁﬁamﬁﬁmﬁu nMsiauarAmuAaInAdeu namans veslna Qm%‘wamam%
adulvidi wimdn Frumansuasiandunulvs
Experiments related to measurement and errors, Mechanics,

Waves,Electricity, Magnetism, Optics and Modern physics.

4021105 wadl 1 3(3-0-6)
Chemistry 1
lassaseegnou Usunaansduius suseall autfvedsngsnswuniin wasun
SUATY Uid veunan @savaly Yol
Atomic  structure, stoichiometry, chemical bonds, properties of

representative and transition elements, gases, liquids, solutions and solids.
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4021106 UjuAnsiadl 1 1(0-3-1)

Chemistry Laboratory 1

vinUftRuaranuUaoadeluiesufiinng arnall UjiRnsifeatumada s
Tounsaluasedostiofiugrumand mawIsuansazats mslningn nguesuda uazdfifinisd
donndasiuiilommsussene

Safety in chemistry laboratory, chemicals, experiment that related to using
basic chemical equipment, preparation of solutions, titrations, gas laws and experiments

related to the contents in chemistry 1.

4031101 ¥9amen 1 3(3-0-6)
Biology 1
Y ¢ N a a9 A ada ¢ & A a ada
VANNAUNNTIINGT a15UsEnoUNBAllUadTIn 1was Weoidevesddldin ms
H1UNPARNBAENININUTNTTY MIFURUTUAZNITRTYLAULN TTAUINITNABAIUNITIIUUNUTEAN
YBIAWHIN
The principle of biology, chemical compounds in life, cell tissue of

organisms, hereditary of genetically characteristics, reproduction, srowth and development,

evolution and classification of living things.

4031103 UUAN15¥INen 1 1(0-3-1)
Biological Laboratory 1

UjtRnsiieatunslindesgansset] mandovdladan auautivesaslulewnsm dfn Tusiu
LaxNINTanadn wadkazdiulszneutensad nsutavad eilefivuazdnd msduiiug ns
W3gLAUle TuInng warMsTuuNUssnnasdidin

Use of microscopes, wet mount slide preparation, properties of carbohydrates, lipids,
proteins and nucleic acid, cell and cell components, cell division, plant and animal tissue,

reproduction development, evolution and classification of organisms.

4031201 AWNDINGEEINIUTIINE 1 3(3-0-6)
English for Biology 1

Vocabulary and expression skills needed for biology,speaking, listening and reading

comprehension,discussion of ideas from texts or articles related to Biology and highlight of

presentation techniques.
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4031202 AWNDINGEIMNSUYIINYI 2 3(3-0-6)
English for Biology 2
Reading and writing skills in biology contexts,practice in different reading
strategies including scanning, skimming, identifying main ideas and specific
information,introduction to the process of academic writing or scientific report or abstract,

developing outline and writing summary in area of Biology.

4091403 uAaRad 1 3(3-0-6)
Calculus 1
aa oA I o s su o = ¢
dllauazanuseiiesvesilandy syiusvesfladdudulsifeinagn1suseynd
nannailaUnia euiusauiuge UsiusiUewiu
Limits and continuity, derivatives of functions of one variable and applications,

L’Hopital’s rule, higher derivatives, elementary integration.

4092403 uAaAae 2 3(3-0-6)
Calculus 2
gAvIUeAuUneY: 4091403 uARANH 1
US1us matan1smiusiusuasnsussnd sunsuetiud Hendunaiediuds aiia
uazesaLlesesilsitunanefuys eyiusees
Integration, techniques of integration and applications, infinite series, functions

of several variables, limits and continuity of functions of several variables, partial derivatives.

2.2 nzju"‘amﬁugﬁu%ﬂ%w 15 wqena
4022307 LAABUNIY 1 3(3-0-6)
Organic Chemistry 1
lAssasserney MIdaSeaddnnsey aastvia tauslawdy Wussadiay Tassasia

vodluana vyilendu aweslewndl autfveduana maSunteasuszney dunsd aulAimauniiuag

anvRnanenImvesa1susenaulalnsasusu walswudn alasasuay ansusenaudunsoniiv

e

Herduntingnee woaneges swesewenlen dalws uslas asduvised weadlen Alau nsnmIuenTan

= (3 6" aa = a = a [ 6 a [ L4

wilu waztelug aslulawsn afia 1UsAU ansUsEnauduns Slundnduaisssurd waznsdunsie
A1IPUVREREN9Y

Atomic structure, electronic configuration, orbital hybridization, chemical bonding,

molecular structure, functional groups, stereochemistry, molecular properties, organic

nomenclature, chemical and physical properties of hydrocarbons, aromatic hydrocarbons, organic
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compounds with functional groups alcohols, ethers, epoxides, sulfides, halides, aldehydes,
ketones, carboxylic acids, amines and amides carbohydrates, lipids, proteins, organic compounds

in nature and simply methodology for synthesis of organic compounds.

4022308 UfuRnIsLANBun3d 1 1(0-3-1)
Organic Chemistry Laboratory 1

'
[y

wadiedosulunsyildasuians msafn n1sndu n1snses nsmnudn uazles
wlnsns il UiiRnsiierfuaneslend nstinsziansdunididesdu nsmesdusznouly
a159UVSY NsVAARUVLTIATY wagNswSENYRUSVRaNTBUNTE

Fundamental techniques for purification extraction, distillation, filtration,
crystallization and chromatography, laboratory experiments related to stereochemistry,

qualitative analysis of organic compounds, elemental composition determination of organic

compounds, classification test of functional group and preparation of derivatives.

4022506 Al 3(3-0-6)
Biochemistry
s1eR9UsAUneY: 4022307 Ldaun3e 1
Tassadauazminivestaluiana toulesd Famdanu wunueddy uaznnsaua
NSLARNIDBNNINUTATTY
Structure and function of biomolecules, enzyme, bioenergetics,

metabolisms and control of gene expression.

4022507 U UAN1STLAY 1(0-3-1)
Biochemistry Laboratory
nslda1sazatstWineslun1edaall N1SNAABUNIINIEAINLAELATIDITY
Tuiana MeeseidsUinn saunamanivesiaulesl nswsnuaznisviinsninaddnliuians
waziunuedTuvasnsiulawmsn
Utilization of buffer solution in biochemistry, physical and chemical properties of
biomolecules, quantitative analysis, enzyme kinetics, isolation and purification of nucleic

acids and carbohydrate metabolism.

18

—
| —



4032606 UUAN1598%93nen 1(0-3-1)

Microbioloical Laboratory

eddeRunow: 4031103U0RNIVINeN 1
ldndomanssaiiiefnugdunid madansvhdasaide nswieuemsdmiuidoqdunis
walansuenidoudans mameaemisdued nsidadeqdunidilesiu nsdnuinavesans
Ufthuzdenaiulnvesydurid malinmeiamnmuesilngliuuaiie

Use a microscope to study microorganisms, aseptic technique, medium

preparation, isolation technique, biochemical test, identification, effects of antibiotics on

microbial growth, analysis of water quality using bacteria (MPN technique).

4032607 283238l 3(3-0-6)

9

General Microbiology

v v 1

sgAvveAunNeY : 403110137781 1

AUINUFIUVBIRATITINET Wisuieulnsa3lontazgaislon N13310un

Y &9 9

a

UselAnduguine) a359men n15asgLAula NsEUILG nsmuRuANduNuSYeIRaUNIdie
9913 1 Au 8 N15RRAMNTIN MIAUAUIALIARAGDUAL NI UNIY

Fundamental of microbiology, comparative study of prokaryote and
eukaryote, classification, morphology, physiology, srowth, reproduction, control, the relation

of microorganism to food, water, air, industrial, sanitary, infective disease and immunity.

4034905 A0AN19YIINGN 3(3-0-6)

Statistics for Biology

foyauaziegretoyanis¥iiner mamadyagnifeiudeya snadnuay
auazlu nMsteszideyadiedBnismeaifnieg nsnaaeulaiiddes anduius Ay
DA0DLLTUEU KATNTIATIXIAMULUTUTIU LTUAU 5IUT9N15I1URNLAISNABDILUUANEY d115U
ToyaneyIImNeN

The study of biological data and sample, finding fundamental data in

term of statistics, ratio and propability, statistically analysis the data by using; chi-square,

correlation, regression and analysis of varience (ANOVA) etc., experimental plannings for

biological data.
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2.3 NENITMRANIZAY 48 w7ena

2.3.1 U9AULSEU 33 yulena

4031104 UURAN382INen 2 1(0-3-1)

Biological Laboratory 2

s1e3vTAuneY : 4031103UHURNSTIINEN 1

UitRnsRefuuiisenailuead msmelaseiumad mawanidsuansiitu
Foriuwad woulesd Msduamgidisuas nsdndsauagnisaieiiluiiy svuveterrludnd
woAnIsULAEN1SUUR szuulog uarnsdaniminenssssuinardsinnden

Laboratory on cell metabolism, cell respiration, cell membrane
transportation, enzyme, photosynthesis, water conduction and transpiration in plant, animal
organ systems, behaviors and adaptation, ecosystem, and natural resources and

environmental management.

4031301 dn3nen 3(2-3-5)

Zoology

s1e3v1UsAUNDY : 403110187381 1

FIINY1VDIEAT N1ITMWUNUTEAN FUFIVINGT N18TN1A LaLa3TINEIVBIENT
Tnaivevesdni ngAnssulazdiauinisdnd waznsriuTasiusnwfeot19dn

Animal biology, classification, morphology, anatomy and physiology of
animal, animal ecology, animal behavior and evolution, and collection and preservation

of animal specimens.

4032201 NONWANEAS 3(2-3-5)

Botany

s1e3v10sAUNDY : 4031101T3ne1 1

Frinervesity wad oo duguiner neiniavesiiviinen a35inen
Tnringwesiay ITu1ns N15TuAUSEAN NSTIUTILAURIBE

Plant biology, cell and tissue, morphology, anatomy of flowering plant,

physiology, plant ecology, evolution, classification and plant collection
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4032401 WUFANENS 3(2-3-5)

Genetics

e3vdaduneu : 403110197meN 1

waniugansveutung mutaziluwaznmmegeunsata dulagzlasiulay
nMsdaesvesasiugnIsy Builoulosuarinoudiudu e nsivuane Sfadiladada ns
AIUANYBITUTIUTUULALAMNA N ANULUTUTIVTBINNAL N1snaneseauduLazszaulasiuley
WugimnssuuarAdindaudasiusnssy WugmaniUssring nsaieveniugnssiuondy
Tuedea

Genetics of Mendel, Probability and Statistical Testing, Gene and
Chromosome, DNA replication, Genetics linkage and Recombination, Sex and Sex
determination, Multiple allele, Gene regulation in of quantitative and qualitative, Hybrids of

hybrids, , Gene and Chromosome mutation, Genetic engineering and genetically modified

organisms, Population genetics, Extranuclear Transgenic.

4032605 Wi 3(2-3-5)
Mycology
ednsdunou : 4032607 9adving iy
1Asease @359Me1 799058730 ounINIsu unumneiliaing) ITwuInIs
AdAMaATYgRY waza AR HeAETInAY MIFnwnAauL
Structure, physiology, life cycle, taxonomy, ecological role, evolution,

economic, their interactions with other organisms and field work study.

4033101 WYLIAINe 3(2-3-5)
Ecology

'
a aaa U

mmﬁﬁugmmqﬁnﬂﬁmm AaliPAinseiuasdivin sedulsznng sedugeu s
Wasuulasnuil n1snszany Tingnseying

Basic knowledge of ecology, organisms, organisms- level demographic,
population- level demographic, community- level demosgraphic, ecological succession,

distribution, conservation biology.
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4033102 Fiann1svesididin 3(3-0-6)
Evolutionof Life
evdeAunou : 4031101833 1
LnAALaENg U TN wéng il fannns nsfdadddie naln
MR IaNs Audiusidafaunsuesddl®in ssgndltinadamaluanaaielmisamiv
Tusunsumsufiamediioainsiulivisiiaunnisandeyaiusnssunasandfvesasdivin
Concepts and theories of evolution, evidence of evolution, origin of
species, mechanism of evolution and phylogeny of organisms, applied modern molecular

technique and computer solfware for contruct phylogenetic tree from genetical data and

properties of organisms.

4033104 Y Imevauwan 3(2-3-5)

Cell Biology

183v109AUNDY : 403110187781 1

wwaRAEITUEad AullauasdTauinisvengas tassadsiiieadestunis
vevenad fdnsuagmsulsiivensad nisideuaninvossad

The theory of cell, the origin and evolution of cell, the structure of cell

cycle and cell division, the deteriorate of cell.

4033206 AUNIUITIULAZAIUNAINVAIENIIYINN 3(3-0-6)
Taxonomy and Biodiversity

srgAvdeAUnNeU : 40311013738 1

(% ' '
U A a aAaa

LLU?ﬁﬂLﬁEJ’JﬁUEJ‘léﬂiﬂﬁﬁﬁu WENNITTIUN N3RITe WA ITYTDAINYIN TEUUNIT
Somnnvyuesdsiiiin mmainvansveslin WugnIsy uavsvuuinavesdsiivin msusvndld
wedlasdaluana TumsAnweamanvatevesdsdidin

Taxonomy concept, principle of classification, nomenclature and
identification, taxonomy system, diversity of oreanisms, genetic and ecological system,

application of molecular technique on diversity study.
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4033207 U URAN1TOYNTUTTIULALAMIUNAINNAENIIINN 1(0-3-1)
Taxonomy and Biodiversity Laboratory
e3vdedunau : 4031101 F3Inen 1
Ujtanisiieatunisdinun nmsdanguvesdsiidineonifungusngg s
Usggndltimadiametnluana uazlsunsumeufiamed TunsAnwaamannvanevesdsdidin
Laboratory on classification, grouping of organism by using phylogenetic

tree, application of molecular technique and computer software on diversity study.

4034901 1A39N193989N19T2IN8N 3(2-3-5)
Research Project in Biology
TnAnsndeniitefinuaulafeafuiiineniioniniside aneldniswusi

AIUALYDI1NTETUTNY LUNTFUALLENETT 1IUALLAYDDNLUTNNTNAREY T1IN1TNARBY

AATIANANITNABDY NITWIUTIVIY UaZUEUDNANITIE
Research work in topics related to biology, under guidance of advisor, with

emphasis on literature review, experimental planning and design, experiment conducting,

data analysis, report preparation and result presentation.

4034902 FuuUIMIINGD 1(1-0-2)

Seminar in Biology

wdnnsdunu n1sdaueranuitnIsuazeAuseluiideisewig 4 91n
UNALLAZINTENTNITIYINTAIUTIINEN

Concepts and theories of evolution, evidence of evolution, origin of

species, mechanism of evolution and phylogeny of organisms.

2.3.2 1@aniseu 15 wudqein
4031302 nnanen 3(2-3-5)
Entomology
31839109AUNDU : 4031301 dn2INen
PIINYIVBWMUAT FUFIVINGT NMTTMUNUTEAN ANUEIAYNILATYFAD LaENIT
SIUTINUALNISNUAIDE19LA
Insect biology, morphology, classification, economic importance and

collection and preservation.
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4032101 #ismealy 3(2-3-5)

General Physiology

5783910%AUNBY : 4031101 FIInen 1

Aru§iluguneaisine1vesiiy maiaivlawesiaun nsduaneiiouas
nsnelaseduead N1STUALaENITALAL ﬂalﬂmiﬂismumuLLaszQmmiﬁNm%aﬂizUU
#1399 lUN19M59TINRIERT N1sANwINITILANS

Introductory  of plant physiology, growth and development,
photosynthesis, cellular respiration, transportation, mechanism and regulation of some

important systems in the lives of animals, study of molecular biology.

4032302 dndlaifinszandumas 3(2-3-5)
Invertebrate Zoology
Te3v109AUNDY : 4031301 dMINeN

o 1Y [

auiuguAsafudnflidnssandunds n1ssuunUssandausinglng
quisinslnaesion AnerdagIuing @353 TAINeT N1559UTMUasLAUABE1 N1sAny
AAFUNY

Basic knowledge in invertebrates, classification of protozoa to

protochordate, study of morphology physicology collection and sampling, field work study.

4032602 Anenaansmmziailosdiu 3(2-3-5)
Introduction to Marine Science
seivdeAuneu : 4031101 H3Inen 1
YOULIATDTINGIFANEANSNNED FUNTANENSAT aynsmansanioy aynseans

¢ a aa

550 AVIVINM wazaunsAansanlion AuduTusTRILIUTIYvIEIeg IEdeRY AzuaTywas
N1FIANITNINYINTNMNLLA
Scope of marine science, chemical oceanography, physical oceanography,

geological oceanography, biological oceanography, and meteorological oceanography,
relation of marine science sections, pollution and management of the marine resources.
4032603 #393N819099AUN3d 3(2-3-5)

Microbial Physiology

neAnideaisusntiou: 4032601 9aT7eN

lassasevessas anuduiussenindasiadieiuntnivesgdunid n1siiula

Jadeifinasion1siiivle @55Ineiuaiise a3sInenfineIfungany nalnnsauauunUeaTy
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Cell structure, relationship between structure and function of microorganisms,
growing, growth factors, bacteriological physiology, physiology of energetic, metabolic

control mmechanism.

4032604 WeEnIY 3(2-3-5)
Phycology
sevdeAunou : 4031101 e 1
1As9a$1e @359 T99n58I0 puNIUITIU UNUIMNIilIAINg TTRUINIT

s a

AUAIAYVINATEAVBIANTIY N1SAUTIVTI ASCRIGEENE nsusnaneiuguIans n1snw
meauunsUssdunmnmuashlngldanseusd

Structure, physiology, life cycle, taxonomy, ecological relationship,
evolution, economic importance of algae, collection, cultivation, isolation, field work study
and evaluation of water quality by using algae.
4033105 YIINY1VBINTLATEY 3(2-3-5)

Developmental Biology
s1e3vUIAURDY : 4031102 Y1 2

% s

NSHAILIAIUTININ ATl wazasTIvevawadduiug nsufausvadlinienas

]

[ 3

NNSYNREN N1LATYVRIBTEIZAIY VBINTUAL R
Biological development, chemistry and physiology of the reproductive cells,

fertilization, growth of organs of plants and animals.

4033201 dugruineuasnigIniaansuaInNy 3(2-3-5)

Plant Morphology and Anatomy

37839109AUABY : 4031101 T3 Inen 1

drulsznaunieg voswadiie ssuuidofeie vin dnwurgUituas
aruduitusyiaie veutleiboy vl uarsuhwenradfidudulsznovvoniadefiy JUss
wazMsLas gL AvlavesEIunne F0si 1wu 510 a1du Tu Aen wa Laviuan

The components of plant cells, plant tissue system; type, shape character
and their relationships between each plant tissue. Type and shape of cells that compose of
plant tissue. Morphology, srowth and development of plant parts; root, stem, leaf, flower,

fruit and seed.
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4033202 H35NY1VDINY 3(2-3-5)

Plant Physiology

sre3¥UeAUNeY | 4031101 ¥1Inen 1

N5EUIUNIASITInvesiiy Jadefiinaronisiadayiuln waznisiUdsunlas
anmuasiiy 1 uistn uas wazsesluu nalnuaznszuaunsmnaduaiiveanisdaunseidiouas
nsmela Msauds Msmeth nsruaun1sen warmsinivesudn

Plant life, Factors affecting growth and change of plant condition; water
lisht minerals and hormones, Mechanisms and biochemical processes of photosynthesis,

respiration, transport, dehydration, germination and seed dormancy.

4033601 wmalulagTanmidasdu 3(2-3-5)

Introduction to Biotechnology

$18739109AUABY : 4031101 A INeN 1

I HASUAZNTEUIUNITNITINGNV09EITTIN NISIINZIABLTAE MSINELEEY
doide msthau$matiinguazmaluledlulivsslovilummagraminssu msufudseiugiiy
wagdn LLﬁzmiﬂ’JUﬂmIﬂEJﬂi%U’mmS%’fmmmﬁ

Cells and biological processes of organisms, cell culture, tissue culture,
application of biotechnology in industrial applications, plant and animal breeding and control

by biological processes.

4033604 Wy UATILTE 3(2-3-5)
Bacteriology
F183UAUNDY : 4032601 JaTVINEN
a a a a o a a a a a a ‘&J
FIIMY1veILUATITY FugIUINeT @359M81 TuATl aYUNTUTFIU NITLNIBIREY
LUATISENANAYNIAUNEAT NITLINE LAZRRETMINTIY
Bacterial biology, morphology, physiology, biochemistry, taxonomy,

cultivation of bacteria for agriculture, medicine, and industry.

4034108 I INY1VDIUANY 2(1-3-4)
Pollution Biology
173909AUNDY : 4033101 TULIAINYN
wila unasiuiln wazanwarlam aug HANSENUVIRIINd T uRwAe

AT IazNITIRNITUANY
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Origin type and cause problem, environmental impact of toxic agents on

organisms and pollution management.

4034201 msnziasaiiodeiy 3(2-3-5)

Plant Tissue Culture

F13vUIAUADY : 4031101 TN 1

nsAnwmala wazdamsnsdssiedeiy Tngldomsdunsedt uavsesluy
Tuannsvaeade  msthmadansngzidsaiodeivluussgndldlunsuenetusiis Usuuss
ftusdin Taamaiusnwiusie uagnslivsslonilunusumeluladdanm

The study of plant tissue technique and methodology by using synthetic

medium and hormones in aseptic condition, application of plant tissue culture technique in

plant reproduction, improvement, conservation and biotechnology utilization aspects.

4034502 wallams@aineuaznisldiaiasiie 3(2-3-5)

Biological Techniques and Instument

s1e3vUsAURDY : 4031101 YN 1

watianisldndesganssal wallanisiivinwidiedgns wellalunisujifnig
fugumedaine uanmadiaUssgndmaiaing iivuasie

Microscope technique, preservative sample techniques, basic techniques in
biology and biological modern techniques application.
4034605 AUNSIanaInnIsu 3(2-3-5)

Industrial Microbiology

v sduion : 4032607 9adiaine1vily

PduvdsAiflanuddnmisgaamnsy nénnsdadentarnsAvinuansiug
AuN3d nMaeiiondunis nandurlugaamnssuiflygiunde msfnwuenanuiflulsaany
BMARNTTY

Microorganisms involved in industrial products, principle of selection and
preservation of isolated strains, microbial cultivation, industrial productions by using

microoreanisms and field work study in factory.
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4034607 wanfusiomsitldqaunsd 3(2-3-5)
Microbial Food Product
v isdunion : 4032607 9adinine1vialy

3 a N ¢ al

duvsanuliluemns duvisiltauenems edunidilinanens nalnnis
asansihilulissleniduems mamzdeniunieilinane s mnsgiuemsnega
e

Food microbial, Microbial used for food preservation and food production,
Mechanisms of food production, Microbial culturing for food production and Microbiological

food standards.

4034610 waluladnisudn 3(2-3-5)

Fermentation Technology

FBsuaztuneunisuengduniganurawingg madaden msuulsaRug n1s
Audnuuarnsmizdeagdunds nszuaunmiinuagzaamansveamaninuuusineg n1suenuay
nevilvindnSasiusans

Methods and procedures for separating microorganisms from various sources,

selection, microbial manipulation, preservation and cultivation, fermentations kinetics,

product purification.

4033403 WuFIAINTINLBTNITUTEENA LY 3(2-3-5)
Genetics Engineering and application
183 0sAUeY 1 4032401 Wugmans
Falaanadesiu nsdan1sbu nrsleauis Adidindaudasiugnssy Wus
Fenssuskasnalulagdinim Mdanistudunisussendlinugimnssuiuifnymans
Introduction to Molecular biology, Gene manipulation, Cloning strategies,

Genetically modification organism; GMO, Genetic engineering and Biotechnology, Medical

and Forensic of gene manipulation.

4033404 nslduselevuanieg 3(2-2-5)
Plant Utilization
audidosiuieniunmainatenisdaniweesiis nsgn gua thysinm
wazn1sinfivluuszynalduseleviaiueingg Tudinusedntu Inemddsnnuaunavesssueid

spuuling wagnanlunsiaunun W Ineg gy
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The basic knowledge of plant biodiversity, gsrowing, take care, maintain and
the application of plant utilization in daily life by consideration of naturalequilibrium,

ecosystem and the principle of the sustainable of life quality development.

4034904 sy ibAunI9323nen 2(0-4-2)
Special Problems in Biology
Aunsundeyalsuifulymianizizeasazuvudivinuaiuauls aguna
waziaus RnnadsulasinIsiazilausgeu
Research information on issues specific to each subject area of interest,

summarize and present the project, writing practice and report writing.

2.4 nguAIYANUIEAUNITAIAIYITN %30 aunafne

lLidesnin 7 wdaeha

4033701 snseuiinUszauntsalivnIndaIneuazannafnen 2(90)
Preparation for Professional Internship in Biology
and Cooperative Study
msdeliRonssuilowiounumiouvesiiSou nousentlnuszaunisalividn

[

2 a = o vl [ Y] v & A = = v a va
vseaniadney n1siaulidaiud fnvelunisldaunsalitugiunasinIosileluviesdjiaing

<9

(% s v A

WINFIFIUARIUHUANNT ISO 17025 LanAf wazuywdduius ausulianyeu arursausudalu
anunnsaivieguuuusieg Jafadestuauluinaines sudenguuneiifeides Jamusseu
viosduuar TaussalussdnsvessemaaunUssmauiasugiaendou

Activities to prepare students before professional internship or cooperative
education. Developing knowledge and skill in the use of basic equipment and laboratory
instruments, ISO 17025 laboratory safety standards. Attitudes and interpersional skills, the
responsibility to adapt in a situation, or which are related to biology. Including the relevant

laws. Local culture and the culture in the organization of the ASEAN’s member contries.

4034801 nseinUszaunsalIvnTIndqanen 5(450)
Professional Internship in Biology
SEAVVIAUNDY : 4033701 MR LR NUSEAUNSRIR Y RING MIVINUaLavn oA N
A5EnUNETINeT  dauiiFeaanTurinue dnsaueranuLarTeauly
NANFIUIWIUNTRNIULE

Biology internship at company, presentation and reports of evidence.
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4034802 aunafnen 6(540)

Cooperative Education

AU DU : 4033701 NMEli3esR NUsEaUMSAIl vV TIVieULazavin g Ny

UitRauluaniuusgneunmsiadeuniadundnauluaniuisznounisly
Fumisiinsetuaivnazminzauiuanudauaunsadusseznailidesnin 16 dUn
UfuRnunussidounisuimsnuyanaredanulsznaunsiuseninjui fvhiisufinwou
uiusULAzIURRnveUNUTlFT ULe UM B NanUUTENBUNM B LFLAINAINTa TElnaduTe
wiinufinruaunsUfTReu msfnauuaznisuszdunanuegiadussuu naonszezaa
UURuresdndnyl v liianisiauinuewasivssaunisaiannnnisuiiauluaniuy
ﬂﬁ%ﬂ@UﬂWiﬁ@u&’]L%%ﬂ’ﬁﬁﬂUﬁ

Work on the establishmnent of the virtual employees of the establishment.
In positions that correspond to the subject and the knowledge ability with a minimum of 16
weeks. Behave accoeding to administrative regulations of the establishment during operation.
To have a certainly responsibility job and the responsibility at assigned by establishment fully
capabilities. To have supervisors or operation control staff. Systematic monitoring and
evaluation of student’s performance throughout the operation period. Contributes to the
development of themselves and to gain experience of working in an establishment prior to

their graduation.

3. MNINIYURONLAT laitfaendn 6  wiwin
wenansedviniaaeulunrinerdusvignszunsiaelidideuiusieivni

weseunud wavdedlidunginidmualiseulaglidunbeiasulunasinisdnsavdngns

¥
a =< o

29981973911 Fein@Anwiaiunsataeniseulanuauatinnazanuaulaazdasluidusieivnly

ANV DALY
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