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Calculus 2

2.2) NGV URNIZAY

- AUANIZAUTIAU
Foseimn

a%YMEN

Microbiology
UURN9aTYINeN
Microbiology Laboratory
ULIFAINEN

Ecology
U{uRNsilneine,
Ecology Laboratory

Aa N ed
bANBUNTYNUITU

Fundamentals of Organic Chemistry

UuRnsLATiBuvSdiiugI

Fundamentals of Organic Chemistry Laboratory
Fingvesiivuardn iiasusiaviesdu

Biology of Local Economic Plant and Animal
AmudiugIuAsIA U AN

Fundamentals of Evolution

Wugeans
Genetics
UfuRnsiugAans

Genetics Laboratory

laitlpanin 60

lyitlpnin 48
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1(0-3-2)

3(3-0-6)

3(3-0-6)

PUILNR

PUILNR

U(N-U-7)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(0-3-2)



SBI0209

SBI0210

SBI0211

SBI0212

SBI0213

SBI0214

SBI0215

SBI0216

SBI0217

SBI0218

SBI0219

SBI0 220

SHATIEIVT
SBI0301

SBI0302

ANANINTTINGT

Statistics for Biology

LATLTITTINEN

Biological Chemistry

UAURNTANLTINEN

Biological Chemistry Laboratory
nMeinAkaaSTIne1vesAiin

Organisms Anatomy and Physiology
ﬂﬂ’i{fﬂ’i%‘U‘ULLEWWJ’]@J’W&Wﬂ%ﬁﬂﬁ%’]ﬁ%’)ﬂ’]WiUﬁ@ﬂau
Systematics and Local Biodiversity
UiiRn1snsdnszuuazanuvanvatenistinmlusiosiu
Systematics and Local Biodiversity Laboratory
Souanzmanermansiinin

Selected Topics in Biological Science
PINLOIYAR

Cell Biology

UURNsTRNeveYad

Cell Biology Laboratory

AUNUINNTTINGT

Seminar in Biology
FTANeIMAaLILaEN SRR TlenTeilie

Field Course in Biology and Ecotourism
1ATIUNTTINGT

Project in Biology

I a 14 = Y 1
- NRHITIRWITATULABN laidesnin 12

Fosein
dnilinsrandunas
Vertebrate Zoology
dnilifinsvandunes

Invertebrate Zoology

17

3(2-2-5)

3(3-0-6)

1(0-3-2)

4(3-2-5)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(2-2-5)

2(0-6-0)

PUILAR
W(n-U-A)
3(2-2-5)

3(2-2-5)
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(%

SBI0303 Inendnazfivianiiuunuardniidesnay 3(2-2-5)
Herpetology

SBI0304 YNNI YUAS NI TR 3(2-2-5)
Growth and Development of Biology

SBIO305 TUnAINeIUD INY 3(2-2-5)
Plant Ecology

SBI0306 dneing1vesdnd 3(2-2-5)
Animal Ecology

SBI0307  WnMingnuiuyu 3(3-0-6)
Limestone Ecology

SBI0308  ATInInseysny 3(3-0-6)
Conservation Biology

SBI0309 WATANIYIINGN 3(2-2-5)

Biotechnique

SBI0310  Wwayulng 3(2-2-5)
Medicinal Plants

SBI0311 NONUAANS 3(2-2-5)
Botany

SBI0312 dnInen 3(2-2-5)
Zoology

SBI0313 VI THUN AP 3(2-2-5)

Bioinformatics

SBIO314  F¥ineluana 3(2-2-5)
Molecular Biology

SBI0315  WugIMINTIY 3(2-2-5)
Genetic Engineering

SBI0316 nsziaeInaaels 3(2-2-5)
Orchid Culture

SBIO317 mnwwm?ﬁvsmf:a@iaﬂsu 3(2-2-5)

Plant Tissue Culture



SBI0318

SBI0319

SBI0320

SBI0321

SBI0322

SBI0323

SBI0324

SBI0325

SAQ2402

SHATIEIV
SBI0401

SBI0402

SBI0403

SBI0404

19

AUNIINNITINYAS 3(2-2-5)
Agricultural Microorganism

RYIIMNEYINDIMNT 3(2-2-5)
Food Microbiology

FIINYYAANTTY 3(3-0-6)
Industrial Biology

wialuladioulwl 3(2-2-5)

Enzyme Technology

WALLLATYINN 3(2-2-5)
Biotechnology
welulasiinmaanndew 3(2-2-5)

Environmental Biotechnology

ARdivendosdu 3(3-0-6)
Introduction to Forensic Biology

Ingrmanitannlude 3(3-0-6)
Biological Science in Media

YN INNINELA 3(3-0-6)

Marine Biology

2.3) nauvIUfuRnIsuasnsinUszaunisal

AT laitpanin 7 uhefin
I3 UW)
WS ELENUSEAUNSANITTIN 1(30)

Preparation for Professional Experience

LWSHUANAANEN 1(30)
Preparation for Cooperative Education
HnUszaunsalivnTnn1933nen 6(560)
Field Experience in Biology

AUARNYINITIINEN 6(560)

Cooperative Education in Biology



3) WUIAIVVADNLES

2.1.5 ANSIREUNITAN®N

(%
Y

FUUN 1 NMANISANYIN 1

20

liitlesnin 6 i

MUY A o AVelal
wneREnwThly 1 GExoxx | Anfinwiialy 3(x-X-X)
W ANl 2 GExoox | Anfinwiialy 3(x-X-X)
MUY URNIY SBI0101 Frimen 1 3(3-0-6)
(NFUAILNL) SBI0102 | UfuRn1s¥IInen 1 1(0-3-2)

SPH0101 | Wand 1 3(3-0-6)
SPH0102 | UfURNsHENd 1 1(0-3-2)
SMA0101 | umaped 1 3(3-0-6)
59 17
FUUT 1 mensiinud 2

MUINIV YU i nene
wneAAEnwThly 3 GExoox | FmAnwvialy 3(x-X-X)
wneAmAEnwTly 4 GExoox | FmAnwvialy 3(x-X-X)
NIV UANE SBI0103 Y1 2 3(3-0-6)
(NA¥AWILNU) SBI0104 | UfURN15TYINeN 2 1(0-3-2)

SPH0103 | Wand 2 3(3-0-6)
SCHC001 | wafivialy 3(3-0-6)
SCHC002 | UftiRnsiaiivialy 1(0-3-2)
SMA0102 | uPaRad 2 3(3-0-6)
52 20
TIneNRas Ay 37




(%
o

FUUN 2 NMANISANYIN 1
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PUINIY 98U o aVelial
wnavdnualy 5 GExoox | Andinwvialy 3(x-x-X)
wnavdnaly 6 GExoox | Andinwvialy 3(x-x-X)
NIV RN SBI0201 | 98%3meN 3(3-0-6)
(NAuAvHaNIEaUTIA) SBI0202 | UfURn159ataInen 1(0-3-2)

SBI0203 UFINY 3(3-0-6)

SBI0204 | UfURNSIIFINeN 1(0-3-2)

SBI0205 | FVINENVDINBLALENIATHFA 3(2-2-5)

Toedu

SCHC004 | LfiBunsiugu 3(3-0-6)

SCHC005 | UitRmsinduvidnugiu 1(0-3-2)
59 21
SneNnazay 58

FUUT 2 aensinud 2

NNV YU o nene
wneAmAEnwThly 7 GExoox | FmAnwvialy 3(x-xx)
wneAmAEnwThly 8 GExoox | FmAnwvialy 3(x-xx)
NNV UANE SBI0206 ﬂawuﬁﬁugwuLﬁaaﬁuii’wuﬂﬂw5 3(3-0-6)
(ngvanziulsiu) SBI0207 | Wugeans 3(3-0-6)

SBI0208 | UfuRn1swugeans 1(0-3-2)
SBI0209 ANANINTIINGT 3(2-2-5)
SBI0210 LANLTTINEN 3(3-0-6)
SBI0211 | UURn1sAslgeTIINen 1(0-3-2)
59 20
TIneNnaz Ay 78
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U 3 mensaned 1
PN W o VPR
wnamAnwill 9 GExooox | AAnwvily 3(x-x-x)
NUIAIYUANIY SBI0212 MeInanazassIve1vesaiitin 4(3-2-5)
(NAuAvHanIEaUUIA) SBI0213 NSIATLUULALANUAAINTAENS 3(3-0-6)
Fanwluviesdu
SBI0214 | URUANISNNSINTEUULALAY 1(0-3-2)
wannanevnetinwluriesdu
SBI0215 3UANIEINNIERTINN 1(0-3-2)
NUINIYUADNLET XXXoooxx | A naenids 3(X-x-x)
XXXxxxx LRI LRIGE] 3(x-x-X)
57U 18
Tuneinazay 96
U7 3 mansAnwd 2
IR WA o3 nighn
e Anw il 10 GExoox | AAnwialy 3(x-X-X)
PUINIVUANE SBI0216 IVineveuad 3(3-0-6)
(NquAvLRNIZAUTIAU) SBI0217 | UfURN1s¥IIMevesad 1(0-3-2)
SBI0218 FUNUMITTINEN 1(0-3-2)
SBI0219 e nauIILaz MMsYieaTied Wl 3(2-2-5)
RUINIBURNIY SBIxxxx AUANIZAULEDN 3(X-x-x)
(NquAv RN IzaLGoN) SBhoox | A maniziuden 3(x-xx)
RUINIVURNY SBI0401 WIBLRNUIZAUNTBTIN (WY 1) 1(30)
(ngadr U uiinisuaznsiln SBI0A02 | m3eNanrnafnwl (WU 2) 1(30)
Usgaunsallnnan)
57U 18
Tmneinazau 114




FUTN

4 MANISANYIN 1
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PN W o VPR
NUIAIYURNIY SBI0403 | HnUszaun1saliuninynedininen 6(560)
(NI URNTHAENS (U 1)

HnUszaunsallvan) SBI0404 ANNAANYINITIING 6(560)
(iU 2)
57U 6
P PR BTN 120
ST & mansEned 2

PUINIYN WA Fodan niehn
NUINIBURNIY SBI0220 | 1AS99UNNSTINGN 2(0-6-0)
(NquAvLRNIEAUTIAU)

NUINIYURNIY SBIxxxx AUANIZAULEDN 3(x-x-x)
(nquAv RN IEATULGN) SBloox | AvuanIgAuaen 3(xx-X)
57U 8
Tmneinazay 128
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3.1.6 AN5UIYSIEIYN
3.1.6.1 MuwIENwINILY
1) NRN3NNW

sWasedn  Fesedn U(n-U-e)
GELAL101  mwilnewfionisdeans 3(3-0-6)

Thai for Communication

awilnglugrusiiueiesiiolunisdoats nanns nqu MIUFUR vinwenns
4 N15UR 115974 NSWEY NsMANLILAeNTEUIUNSTINYEdURLS n1siauenus wae
Usegynaldlutinysedniu

Thai language as the communication tool based on principles and
theory, practicing through listening, speaking, reading and writing, acquiring

knowledge by integration as well as presenting and applying knowledge in daily life

GELA102  nw8anguiivenisdeoans 3(3-0-6)

English for Commmunication

o A A = 1Y) = a va o

Mw189ngulugIuzLATelianIsdeans nann1s naus N1sUHUR vinwenisils
N15UA N1381U N1SAEU N1TYTUINTTINYEN1¥SINguiian1saeasludinusednTuay
a01uUNTalAN 9 legnaungau

English language as the communication tool based on principles and
theory, practicing through listening, speaking, reading and writing, integrating these

English skills in daily life communication appropriately

GELA103  n1®189NQWTIYIUINIG 3(3-0-6)
Integrated English
=% 4 [ v [ < a =
N1SHNTINYEAYIBINguAIUN1sHlagduUTEAULAES18aELAEA N1TYALIE
Unausazafusie N159uaTUAIIN N1581UTNLATIZI NITEIUTIFAIY LAZNITTEY

wuugEsUAL
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Practice English through listening for the gist and detailed information,
practicing oral presentation and discussion, summary reading, critical interpretive and

summary reading, summary writing
2) NRIvINYLEAIERS

sWasedn  Jerein Un-U-a)
GEHU101  AINAMNYBIAIN 3(3-0-6)

Beauty of Life

vansssuvIAvesyed anududinu mathle Wiugualunues {au A
INNVRIFAUY THUSITU KATSITUYIA N1SESHaTIe WaIawed wagn1sUssenAldiu
depudagiuegralinnuay

The principles of human nature, self-understanding, self-esteem and
respecting others, aesthetics of arts, cultures and nature for self-developing, adapting

to live happily in the society

GEHU102  USasy maudasnnsmafne 3(3-0-6)

Philosophy, Religions and Buddhadasa Studies

ANUNUNY VOUVIY Lf:ammwﬂ%’ﬁnmﬂ,l,azmam An®IANS AUATI Uy
AUA PuTiAUzYIUSTY T TURNLa USTneiuean Anwiusein Jalsau 3 Usznis
NANSTIUANADU NITAANIY BATNITNELARANUVBINIUNNENIAANY

Concept, scope, and content of Philosophy Religions, knowledge, truth,
virtue according to Western and Eastern Philosophy, biography of Buddhadasa Bhikku,

his 3 wishes, his Dhamma discourse, interpretation, and augmentation of his works
3) nRUIMIAAUAIEAS

sanein Jesein U-U-¢)
GESO101  wadndsnulveuazdenulan 3(3-0-6)
Dynamic of Thai and Global Societies
mMsiasuntamisdeny fausssy madles iasugiave sdsnulneuasdsam
Tanffldnsnarenywevd n15ysINIsuTUNAe 9 eusudliinfunszuanis

d' Y o =¢ 3 J I
Waguwuas Asenun @1un LMUQQJV‘W’]SUENV‘TJ’]SJLUUVLWEJ wagnalan
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The changing of social, cultures, politics and economics that influence
the mankind in Thai and Global societies, integrating different contexts in order to
adapt their living to be realized, conscious the value of citizen in changing currents in

Thai and Global societies

GESO102  dWIaiudaay 3(3-0-6)

Life and Society

wannsegsmiuvesuywdludsay Inasnsas wihiinailes ausssuuas
385550 lUNIATTIN U 1LATUEAINDLNEINULLINTES1¥ANT LneiSeusiun1sU uR
wazUssgnaldlutinuseiniu

The principles of coexistence of human society, public mind, civic
duties, philosophy of sufficiency economy by learning through practice and apply in

daily life

4) nguivInemansiuatamans

sWasedv  Tesredn Un-U-a)
GESC101  wialuladansaumalaznisAneIAuAI 3(2-2-5)

Information Technology and Study

wnpniefumeluladansaisaumenaznisdeans ﬂg%mmmmﬁ%ﬁmﬁ
Ardestumaluladansaumewaznisdoars nisldunasansauma inven1sdudu
arsaune n1sldmealuladansaunaiionis@nuiduain 11559059 NTIATIZA 115
FuasgRuazn1sUsEuansaume miL%SJ‘UL%ENLLazﬂﬂiﬁﬂqaﬂmﬂmgﬂLLUiJmmgm miiwh
viude nsUszgndldiaietnsdinueaulall nslidedidnnsedindinausasaumangng
A3519a55A

Information and Communications Technology (ICT), ICT laws and ethics,
usage of information resources and retrieval skills, collection, analysis, synthesis and
information assessment, composing and referencing data according to standard
format, focusing on media literacy, the applications of social network, creative

presentation by using electronic media
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GESC102  nsWmuINISAA 3(3-0-6)

Thinking Process Development

MANNS 53TUNAYDINNTAN UALNTEUINNNTAANTINARDNIT S USRIy e
WAUWNBZNNTAATNTEUU NSANILATIEY NISAREILATIZR NISANLUUBIATIN LazNISAN
98719039715y 10U miL’%&JuiLLaz‘L%’Lﬂ%‘mﬁaM%amﬂﬁmﬁamiﬁwmmmﬁmlé’aemﬁ
Usednsnn

The principles and nature of thinking, thinking process which affects
human learning to develop systematic, analytical, synthesis, holistic and critical

thinking, learning and using tools or techniques for effective thinking development

GESC103 éauamﬁamuazmwaﬁkuqusunww%ﬁm 3(3-0-6)
Environment and Quality of Life Development
a01un15aFuALIASeNLaT A 1Y HanTenuveslyAundon waY

naunU Msdanisdanindenuasndsuegndaiy Jedefidmasrogunm maaduaiiuas

Wﬁuu’]ﬁjﬂﬂ’]WLLUU@flﬁi’m NIYLAFUNINAULBILUUYITUINIT
The situations of environment and energy, impact of environment

issues, renewable energies, sustainable environment, energy managements, the

effects of environment and energy on health care, health promotion and

development of health holistic, practice of integrated health care
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3.1.6.2 MUINIVURINEY

1) ngsivuny

saTIei Fes1edn 1Y(N-U-A)
SBIN101 I 1 3(3-0-6)
Biology 1

AilindediTin audhvesddlite sudouiimdnemansaisusznouniaad
Tudadi®in Yaunsvesdsd®in wad nsuvaeed ieie msd uiusuaznisaiyiduls
ANUVAINYAIILAE AT UNUSELATYD I TIn

The origin of species, characteristic of organisms, scientific methodology,
biomolecules, evolution, cell, cell division, tissues, reproduction and development,

biodiversity and classification of organisms

SBI0102  UJURNI5TIINe 1 1(0-3-2)
Biological Laboratory 1
aa o a a ada N aa a ¢ |a wa 4‘
Flen1siiladaditinlaz 1 e UonInemans Ufjuansisesasusznay
a9 a ada Y v ¢ ¢ | ¢ & A & e a ada
maadluddldin ﬂ’lﬂ%ﬂﬂ@ﬂﬁ;ﬁ%iiﬂu AR NITLUBYAR LUDLED NITAUNUTUDIAINTIN
waznIsLATEYAULe N1TTIRUNUTELANAIT IR
VDO presentation of the origin of species and scientific methodology,
laboratory practices on biomolecules, microscope, cell, cell division, tissues,

reproduction and development, classification of organisms

SBI0103  ¥¥Inen 2 3(3-0-6)

Biology 2

WUNUDATY N15aLABIENTIEnIINeas uleyl N1IdUATIZRAELEL N3
melaseduiwad n1svudsuaznisaen seuudne o luddidie sosluu Wugenans
noANTTULaENNSUTUR szuudog mM3dan1smineinsuardaindon

Metabolisms, cell transports, enzymes, photosynthesis, cellular

respiration, water transportation and transpiration, organ systems, hormones,

genetics, behavior and adaptation, ecology, environmental management
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SBI0104  U{UANI5TIINGN 2 1(0-3-2)

Biological Laboratory 2

UftRnaiesmIuaniddsuans wulesd nsdaasesidieuas nsmela ns
yuduazn1saiet seuuene q luAdidie sesluu Wugmand ngRnssuuaznisuiui
seuuiling MIdanminensuazdaindon

Laboratory practices on cell transports, enzymes, photosynthesis,
cellular respiration, water transportation and transpiration, organ systems, hormones,

genetics, behavior and adaptation, ecology, environmental management

SPH0101  Wand 1 3(3-0-6)

Physics 1

My¥anuuiug ez ANLTiInslun1sIa e Usinanansuasnmes
funs waznsiedeuiivesing ngmaiedeuiivesiaf 11u A1ds ndau ngniseusnt
yosndanuuarlundy puBavguesing narmaniuedlva aduna Usingnsainiemy
Sou Mé’ﬂmilﬁmﬁumﬂqmwwamam% M3veNeEs NsWABUEDILY WaynsanmALS e

Measurements, precision and accuracy, units, scalar and vectors,
position, force and motion, Newton’s laws of motion, work, power, energy,
conservation of energy, conservation of momentum, elastic of material, fluid
mechanics, mechanical wave, heat introduction to thermodynamics, thermal

expansion, state of matter and heat transfer

SPH0102  U{URANsHENE 1 1(0-3-2)

Physics Laboratory 1

UfTRmsiiatuilendnidnd 1 Usznoushe Uidinsieuauiiuddy
NTINLAZENNTT NITTALAZAIURANANA ﬂ?ﬁ@ﬂ@ﬁj’]ﬂlﬂ%‘ ﬂ’WiLﬂgE)UﬁLLUUIWiL‘UﬂvLVIé N9
ideuiinuuidunsdluluaiiu maedeuiiivinay mswilu 2 57 aunaveusianiuedn
0819478 Inugduetnade Tuwuinndes

Experimental about physics 1 consist of significant figures, graph and
equation measurement and uncertainty, free fall, projectile motion, linear motion,

circular motion, collision in 2 dimension, equilibrium of forces, simple harmonic

motion, simple pendulum, moment of inertia
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SPH0103  Wand 2 3(3-0-6)

Physics 2

FAUIAUNDU : SPHO101 WaANE 1 3(3-0-6)

Uszaliiln nguesgasud aurulifia nguesnid Andluda aruglin
nszualwiln nguesleviu nguedinesvenil ussvesasisud aumwimanduiewman
ﬂi%LLﬂlﬁ/\]ﬁ’] LLNLﬂ?ﬂbUIWﬁ']LﬁﬁEJ’Jﬁ'] GREITRY L‘Méﬂ ﬂ’]iLLﬂ’jﬂﬂ’sJJWUENﬂU'DJVLWﬂ’W LA ALIUIAI®
anpdivesraunguusimanlii Mandgelval Nandiaundes

Electric charge, Coulomb’ s law, electric field, Gauss’ s law, electric
potential, capacitance, electric current, Ohm's law, Kirchhoff's rules, Lorentz force,
electromagnetic field (EMF), induced electromotive force (induced EMF), magnetic
substance, electric field oscillation, geometrical optics, electromagnetic spectrum,

modern physics and nuclear physics

SCHC001  afivaly 3(3-0-6)

General Chemistry

nanealiUeenu lasaasneenay 59kaznn319519) Nuseiaililowu USunuans
[ v 6 & < = 6 al aa a 6
AUNUD LNE YDILTI VYBUUAT FTAZANY NIA-LUS FUANLAL IAUNAAIFNT Al bl EBunse
o
LUDIRU

Basic chemistry, atomic structure, periodic table of elements, chemical
bonding, stoichiometry, gases, solid, liquids, solutions, acid-base, chemical equilibria,

kinetics, electrochemistry, introduction to organic chemistry

SCHC002  UfdAnsiaiivialy 1(0-3-2)
General Chemistry Laboratory
nsldgunsaifiugruniuad anudasaseluiosufiins nrsmaaesi
Aerdesiunguiene q Aeulunegivuaialy
Practices on equipments and safety in chemistry laboratory,

experiments related to general chemistry course
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SMA0101  uPapad 1 3(3-0-6)
Calculus 1
dlauazenudallowaileity syusvesilan duivrdlauasilandueddy N3

(3 v 6 1

UszenAoyiius nasaliseuius Ufeuius Usiuslidndawn nsmusiusinenisiudeusa

9 9

Q o 60 o =

wUs Usiusdiawn nouunvdnyauaaada suwuudsldimun vdninueilalniauwaznis
Uszend

Limits and continuous functions, derivatives of algebraic and transcendental
functions, applications of the derivative, differentials, antiderivatives, indefinite integrals,
integration by change variables, definite integrals, the fundamental theorem of calculus,

indeterminate forms, L’Hospital’s rules and its application for finding the limits

SMA0102  umaRad 2 3(3-0-6)

Calculus 2

F1vUAUADY : SMAO101 UAaAaa 1 3(3-0-6)

wiadlansUsHLS Usiuslnseuwuu ssuufidaideds aunsdesudsiedu sy
uazaynsuetiud flsidunareduys aluazauselioweiladduranefuls oyiusdos
aumadseyiusiosuuazmstssynd

Techniques of integration, improper integrals, polar coordinate system,
parametric equations, sequences and infinite series, functions of several variables, limits
and continuity of several variables functions, partial derivatives and introductory

differential equations
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2) v anIziuleAy

sWasedvn  Fosredvn Un-U-7)
SBI0201  9aTVINeN 3(3-0-6)
Microbiology

flugiuresgadzine lassadrasadinsueslonuazgunilon nsdasuun
douguinen 351 M3aSeAule sugmand nsauiug nseuANYaun3d gilAuiuves
$unmeseidolsn Usslowiuasnwoniunid

Basic of microbiology, structure of prokaryotic and eukaryotic cells,
classification, morphology, physiology, growth, genetics, reproduction, microbial

control, immunity and infection, advantages and disadvantages of microbes

SBI0202  U{URN"59aUIINeN 1(0-3-2)
Microbiology Laboratory
v ¥ L4 ¥ a a a6 a o ﬂ’j a
nsldndesqanssmiuazni1sdeudadunsd wellan1svinUaenae n1snse
9IMSAMSUREREUNEE WATiANSenTaLasNMSTUTIIURALYSE WLNUPATYRIRaUN3E

a a

NMIAIUANRAUYY NFAT RNl lneldRauvsy
Microscopy and staining, sterilization technique, culture media
preparation, microbial isolation and counting technique, microbial metabolism,

microbial control, water quality analysis using microbes

SBI0203 UAInen 3(3-0-6)

Ecology

mmi’ﬁugmmqﬁL’;ﬂ%wmssﬁuﬁﬂﬁ%m UnrineseauUsyng dningnseau
YUY SYUUTNALUUAN 9 MItneneandsnuuagnsvyudeuas maasuiUaunui safiy
aﬂLL’Jﬂé’@ll ﬂ’ﬁ%ﬂﬂ’]i%%ﬁ/\lﬁﬂﬂiﬁiﬁfmaLL@%%QLL’J@&@&J AMSANWINIARUNY

Basic knowledge of ecology from the levels of the individual organism to
population, communities and ecosystems, flow of energy and matter through ecosystems,
ecological succession, environmental pollution, natural resource and environmental

management, field study
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SBI0204 UuAnstneInen 1(0-3-2)
Ecology Laboratory
UfTRnsiuguieniumsinuessuszneuresssuuiivpluseduasdidin sesu

Usznns uazseduguu msnuitiadomameamiifinaseddldin madsuwaumd szuu

TnATIaRIaEN1TaLsNY NSANYINARLNL
A practical course on basic ecological methods from exploring in the

individual organism to population and communities, studying the physical factors on

living organisms, ecological succession, artificial ecosystem and the conservation,

field study
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SCHCO04  \AfiBuvSETiugIY 3(3-0-6)
Fundamentals of Organic Chemistry
s1AUIAUNDU : SCHO105  tafivialy 3(3-0-6)
lauslawdurasnisusunaziusyluaisusznoaudunid ameiloniuns
a a ¢ = = a aaa ¢
d15USeNBUBUNTY NISLI8NTB ﬂ’liLG]iEJllLL@%UQHT&J’]GEJENE’IWiﬂizﬂavl‘ﬁi@iﬂ’liuau
& A a s al 13 = a a 6 U s = =
LOANBEea WUoALATDINDT woanlonuazAlau NINBUNTUUATDUNUS LB mimimaqa
N
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Hybridization and bonding in organic compounds, stereochemistry of
organic compounds, nomenclature, preparation and reactions of hydrocarbons,
alcohols, phenols and ether, aldehydes and ketones, organic acids and derivatives,

amine, biomolecules

SCHC005  UfTRnsLaRBun3Efug ™ 1(0-3-2)
Fundamentals of Organic Chemistry Laboratory
seAmdadunan : SCH0106 UftRnswaiiialy 1(0-3-2)
Ufdanisifeatuamesletniivesarsusznaudunid madanisuen
asUsEneudunIdliuians nvaaeuauTRvesan saumyilsitu nsvaasuansTiluana
ek
Experiments related to stereochemistry of organic compounds,
techniques to separate organic compounds, tests for the functional groups and

biomolecule testing
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SBI0205  Avevesiivuardniiasusiariosiu 3(2-2-5)
Biology of Local Economic Plants and Animals
FAnsrvesivnazdnimsusiaviosduididyluniald anuddguay

anunsaimssdsiivuazdniiasugiatagiunazeuian inwnsdunid maAuifeuaznis

LLUigUﬁﬁaﬂmﬁULﬁm msldusglevinaznisudsgy ﬁﬂm@muuaﬂamuﬁ LLaszjﬁ’amsﬁ

Aeated
Biology and importance of locally economic plants and animal in

Southern Thailand, current status and challenges of economic plant and animal

production, organic farming, value adding and post-harvest processing, field trip, and

related laboratory

[

SBI0206  AnwsHugAIUITRLINg 3(3-0-6)
Fundamentals of Evolution
a U aw a ada ¢ g A a Ada  a |
WWIANAAAIIUTTUINSENTInveIrIad A153u NsAnATInglinl
NANFIUNITITAUINITHALNITUAHULUAINIIEIA N1TUFUAILALNITARLABNNIIETTUYIA
AuliiTaunnisuas e Wugeansusens
Charles Darwin's concept of evolution, the origin of species, evidence

for evolution and geological change adaptation, natural selection phylogeny,

population genetics

SBI0207  sugAans 3(3-0-6)
Genetics
WUGAANSTDANWAG NITIATIZINARNT TNINTiwad n1suUsgaduaznis
wonlaslulonluluindauaglileda TpinstinvedeliTiniauiusuuvendoina Tassana
Fuy NugnssusEauluana NMsnansia NMsudasvia 1wt N13AIUANNITHANIBDNTBIEY

Y] a

Wugimnssu lsaiiAnanenuRaunfvesduuaslaslale

Mendelian genetics, pedigree analysis, cell cycle, cell division and
chromosome segregation in mitosis and meiosis, life cycle of sexual reproduction
organisms, genome, molecular genetics, transcription, translation, mutation,

regulation of gene expression, genetic engineering, genetic disorder
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SB0208 UfuRnsiugmans 1(0-3-2)

Genetics Laboratory

UfuRnsigdnawas nsuvswaduuulindauazluleda eunasdu vy
Fenveanu uuvdtaedaseaindidue msuenastugnssnandddin nsiesen
WARANT NIANYISNYEINUENTTUTIRUNNLa YU NsuAUavuaznisefiusen
Wugmans

Laboratory of cell cycle, cell division: mitosis and meiosis, probability,
blood group, DNA structure model, DNA extraction, pedigree analysis, qualitative and

quantitative traits in genetics, problem-solving and genetics discussion

SBI0209 AnANI9TINeN 3(2-2-5)

Statistics for Biology

n13An¥UayaLarAlI98g19tayan19TYING allaluauITeniagiinen
N1380ALUUNITNARDY FUYAFIUNTITY ﬂﬁ(??mazﬂﬁmaauamyag’]u N5 IATIETeYA
PAUIDNITANAANN 9 19U N1SVAdeUlAIELAT ENAUNUS AMINOANDBLTNLEY LaEAITILATIZY
ANLLUsUTIY LWuduy

Data and data in biological field, statistical techniques in biological
research, experimental design, research hypothesis, hypothesis testing, and some

statistical analysis such as chi-square, correlation and regression analysis, analysis of

variance

SBI0210 LASLTITIINE 3(3-0-6)

Biological Chemistry

drulsgnaumaaiiveawad taseaine audfvasminivesastiluiana ssuy

Y]

Tlilesvesdaidin woulwl sofluu TMEuLAzILUNUDATI NTAIUANANTUANIDDNINS
Wugnssu MsUszendldanuineuailluanidenuinine)

Chemical composition of cells, structures, properties and functions of
biomolecules, buffer systems in living organisms, enzymes, hormones, bioenergetics
and metabolism, control of genetic expression, application of biochemical

knowledge in biological research
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SBI0211 UURNTATLTINEN 1(0-3-2)

Biological Chemistry Laboratory

el autivesansazaretvlines msfnuantfivesansds
Tuanawaznisinastluanaliuians saunamaniveseulssl nalnlunszuiunis
UUNURATUYRIANTTILIANA

Basic techniques in biochemistry, properties of buffer solutions, study of
biomolecule properties and purification of biomolecule, kinetics of enzymes,

mechanisms in the biomolecules metabolism

SBI0212 NEINIALALATTINGIVDIFITI6 4(3-2-5)
Organisms Anatomy and Physiology
lassasuazutnvesilolodninasiie seuvoisizuazn1svinnulusieniy

v 6 = = Y = o/ v 6 a wa N

VDR LUiEJULVIEJUMu’mLLazﬂalﬂmiﬂw@mmwmaziz‘U‘U@waﬂuam wazUnuan1Tn

4w

LNEIVDY
Structure and function of animal and plant tissues, organ system and

function, comparison of mechanisms in functional anatomical approach in animals,

anatomical differences within and among plant groups, and related laboratory

SBI0213 MI3TRsTULLaEAMINAIMaIEn 1T luTeshy 3(3-0-6)

Systematics and Local Biodiversity

wdnnsiavaIamyvesdsiidin UseiRiTmunnig wiesilelunisnuinig
IATTUU AUWAINNANBNINTINN mat@ﬂmmLLazmiqmtﬁammwmﬂ‘mmEJvm%amw 13
ag%’ﬂﬁmmwmﬂwmww%’smwhﬁmau n1sANYINIAAUIL

Principles of biological classification, phylogeny, methods in systematics,

biodiversity, treats and effects of biodiversity loss, biodiversity conservation with

emphasis on local species, field study



37

SBI0214 UUANIIN5IRTEUULAE AUVAINTAEN N TININTWYB Y 1(0-3-2)

Systematics and Local Biodiversity Laboratory
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A practical course on biological classification, identification, constructing
and using identification keys, biodiversity in local areas, collecting and preserving
plant and animal specimens, methods for plant and animal genetic resource

conservation, field study

SBI0215 Soamemaivenmansinm 1(0-3-2)
Selected Topics in Biological Science

a v v

= v v A N a v A 4' a
NSANYIAUATILTOUANIEN TN TUTEAUUS ey 1es idetseaudasululuy
WAAZNIANITANEN
Study and research on selected topics in biology at the bachelor’s

degree level. Topics are subject to change in each semester.

SBI0216 IV 1VRLTAR 3(3-0-6)
Cell Biology
UsgTinerduwad wadlnsuaslentavaunslon lassasiauasntinnves
P03UNLUAS dIuNvieruwad nsrUIUNITHaNa InTAetasiuigdnswas nsidsuanin
L2 a
YoAuwad WanatInIm
History of cell biology, prokaryotic and eukaryotic cells, structure and
function of organelles, cellular membranes, processes and mechanisms related to

cell cycle, oncogenic transformation, biomolecules
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SBI0217  U{UANsTIMENveLTad 1(0-3-2)
Cell Biology Laboratory
UtEnsiieaiuisnisinuidudinenvesadsendesganssml n1sia

YUIALGAS N1FANLAINTAGMIENA09aNTIAN IATIATNVRLYAAUALRDTUNLUAT NITUUS

wasuuulindauazluleda uaznisihanuimuadluuszandldlususng
Laboratory on how to study biology of cells by microscopes, cell size

measurement, microscopic photography, structure of cells and organelles, mitotic

and meiosis cell division, applications of cell biology

SBI0218 AUNUIMNTTINGT 1(0-3-2)

Seminar in Biology

Mé’m{ﬂ]jméfuiumﬂsﬁg’lm’fazga N1SAUAL N1991ULALTATIZAUNANNIVING
mﬂ%?{aiumiﬁ%aua%yja LAaENITUNAUD UNAILIVINITLUAI91IB1TIING127A
Nsasivnsiieniseduse

Basic in using research paper database, research paper searching,
reading and analysis, using presentation media, presentation and discussion of the

biological paper from research journals

SBI0219 FMeAauILLaE SR e Tl 3(2-2-5)
Field Course in Biology and Ecotourism
AnunAalPnluseuudnamesIsud anurainraten1sdinm lasaing

dsanily Tassadrsuszansdnd ileysannisnuignisveniisndeing sitnisvmaaes

AAAUIL TNLHUNTANY LA NARDIAIUAULDINIUATZUIUNITNININGIAERNT LTBUTIEU

NEIMYIAIENT UaZULAUDHNANIIANY
Study ecology, biodiversity, plant community structure, animal

population structure for integrating in ecotourism, field trials, educational planning

and self-experiment based on scientific processes, write a scientific report and

present the results
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SBI0220 1ATIUNNTTINGT 2(0-6-0)

Project in Biology

nsiselumdeiifeadestunisineniediinen wieuinnssunedinen
Tngdosinviuaziausdolduslasinu Adun1sIve 40vinseeu dauonanayIasalka
ANTNARDY

Research work in topics related to biology or biological innovation,
proposal preparation and presentation, conduct research, report preparation, result

presentation and discussion

- NIV NANIZATULEEN

- AUTIINY
SUASIIVN VO UN-U-A)
SBI0301 dnidinseandumnds 3(2-2-5)

Vertebrate Zoology

a [

mm%’ﬁugmLﬁmﬁ’ué’miﬁﬂizaﬂé’uwﬁq NTIUUNNBYNTUITIU FugIU
Angn Giring F93nsdin nmnesydulavesingen nsTuTmieg e iiNTinuagnns
Ausnwidegednifinszgndunds msnwaeauiuuasyJiRnsiiaeates

Basic of vertebrates, morphological, classification, ecology, life cycle,
embryogenesis, collection and preservation of vertebrates, field study, and related

laboratory

SBI0302  dnilaiinTegndumas 3(2-2-5)

Invertebrate Zoology

anuiiuguiisafudnildfinsegndunds nsduunniseynsuisiuda
Insingrauialnslneasian dagiuined durine 399nsTia n1siudegiauaznissne
anmdailifinszandunds msfnnmeaun wazfuiRnsfiieides

Basic of invertebrates, classification from protozoan to protochordate,
morphology, ecology, life cycle, invertebrate sampling and preservation, field study,

and related laboratory
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SBI0303  Inendnfamdiuihaniiuunuazdniidesaany 3(2-2-5)
Herpetology
Snvaeildvosdafasfiniaziiivunuazdnfidesnaiu oynsuisu

NEINIAAIERNT F35INET NEANTTH ﬁagjmé’fa N5USUMLAENITUNINTEANE UsEvnTuas

N139nAUNYHn N1SANYINIAAUIN
General characteristics of amphibians and reptiles, taxonomy, anatomy,

physiology, behavior, habitats, adaptation and distribution, population and

identification, field study

SBI0304 YYINYINTLDTYUAZ NI TR 3(2-2-5)
Growth and Development of Biology

[
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n1sUfaus dnvagAnnzuasszesn1sasyiulavesdaiuas iy wWisuiisunisasyvesdnd
IS o [ [ 6 ra o . a = a -~ a0 o =
Nﬂiz@ﬂﬁ‘lﬂﬁax‘iLLﬁZﬁG\’JIM@JﬂiS@JﬂaUMaQ WSHUNEUNITLASEYVDINTUNDANAYY LAY
UURNsineItes

Anatomy and physiology of the reproductive system in animals and
plants, reproductive patterns, fertilization, embryogenesis, srowth and development
of animals and plants, comparative study of vertebrate and invertebrate
development, comparative study of vascular and non-vascular plants, and related

laboratory

SBI0305 Tefine1ve iy 3(2-2-5)

Plant Ecology

lurifiddyueUsenshdningine) Jesvdwindounianmeniniay
Tnniidanasennuuntosuazninszatsvesiivludnufivsssue waRnuardnuae
YoIdILTiY nszUUNRURBULUaMTILT FBnsAnwNIIiiY nsfinwinmeawy

Some important concepts in ecology, abiotic and biotic factors affecting
the abundance and distribution of plants in natural communities, plant community
concepts and its attributes, succession, vegetation description and analysis, field

study
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SBI0306  WIFINe1veIdn] 3(2-2-5)

Animal Ecology

Tassarauasnndsuulamesssansdnd Jadeiifefesiunisuansesn
YOINOANTIUARNT dngilenans n13dnn1sdnivn anunmniseusng sudeuiBnsidena
WA veIdnd n1sAnwINIAEUIN

Structure and population dynamics of animal, factors related to the
expression of animal behavior, zoogeography, wildlife management, conservation

status and research methodology, field study

SBI0307  WnMingnuiiuyu 3(3-0-6)
Limestone Ecology

a o

geAUsENaUsillIAve LUy U aliuseaAkazssdidugIuwuuAad AL

nanviatgwan1sUTuimesivwardnllussuuiinauiuyu Iniidesasuvatendeges
a v 6 QI 1 a [ L4
yipugiangiu anunmvesdiuyuluusswelneuazniseusng

Ecological element of limestone, Karst topography and geomorphology,

diversity and adaptation of flora and fauna in limestone ecosystems, niche and sub-

habitat, endemic species, status of limestone forest in Thailand and conservation

SBI0308  FVInInseysne 3(3-0-6)
Conservation Biology
JaduanAuANunaINaIen1aTInIn nseysnddlidinluduenfuuazuen

a o/ ‘&j a =2 = v A a (% L =

w1y n1swszuLilne ndlfnwiieanudiveteyinwludagdu nsfnwinimauy
Treats to biodiversity, in situ and ex situ conservation, ecological

restoration, current issues in conservation biology, field study
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SBI0309 WALANITIINGT 3(2-2-5)
Biotechnique

[ Y 1 v s

nsldwatianisdiine msldndesgansseml msiivuazsnwidegrsiugiy
uaziugdnd lnon1sdausis nisnes mahaladdaasnvesity dnilazadunid waznsadn
a159819418

Using biological techniques, microscopy, plant and animal preservation
by drying, pickling, plant, animal and microorganism temporary slide preparation and

simple extraction

SBI0310  Wwayulng 3(2-2-5)

Medicinal Plants

ANamIngLarANNd1Ay Usslev dnuasmangnuemans Msuusiduasnis
Usggnadldivasulnsidueiesdionuarerinuilsn wagfuiinisiinendes

Definition, significance, botanical characteristics of medicinal plants,
processing and applications of medicinal plants in cosmetics and medicine, and

related laboratory

SBIO311  wgnueans 3(2-2-5)
Botany

lassasanasninuaawaduasiiolioiy dugniineivesie mnuduiusues

14
o o A

UAUNY 5199 IMISNY WLNUDETN N15LaTeYLAUTALATTAILIY0INY BYNTUITIUVDINY
WAMINe1VRINY N13ANBINIAAUIL

Structure and function of plant cells and tissues, plant morphology,
plant and water relations, nutrients, metabolism, growth and development,

taxonomy, ecology, field study
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SBI0312 dnInen 3(2-2-5)
Zoology
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Fmendnudnd Tassadauazniiivesiefodnd svuve e mavihnuuay
n13AUAN Manlun1sinduunusziandnd dalinsegndundwardndliiinseandunds
MsAnwMAau kgl foRnisiiAeades

Animal biology, structure and function of animal tissues, organ system,
function, classification, vertebrates and invertebrates, field study, and related

laboratory

- UMY TEYNALATYTNINTT
SBIO313 Yy sEUNAMEARS 3(2-2-5)
Bioinformatics

FEUUFIULRYATIETAUNALALNITIANT NITAUAUTDLAIINGIUTDYANIY
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FIINYWAENITIATIEN ﬂ’]i‘UizEJﬂﬂﬁﬂiLLﬂiNﬁ@NW’Jm@iLW@ﬂWijLﬁiwleE)JJuaﬁﬂﬂJ“U’miu
v a & f & a = o v a a 3 o w a

sEAUALO UL 9151ULe tazlusiu nasisuaiduiandlelnduazaidunsaeziily n1g
panwuUlnIes NMFIATIZENITLanIBaNTaIdY wasUfuRnsAAeITaq

Bioinformatics database systems and management, searching and
analysis in biological database, application of computer program for analysis of DNA
RNA and protein levels in organisms, comparison of nucleotide and amino acid

sequence, primer design, gene expression analysis, and related laboratory

SBIO314  FVineluana 3(2-2-5)
Molecular Biology
= a a ¢ v A o = a = a ¢
gunazluiind wiluaznalnnisinauaesdu wallanedlulinduay
LUsileiind Wugimnssuiudadidinwlasiug Bransaumarans wazUfuRnisieives
Gene and genomics, function and gene mechanism, technique in

genomics and proteomics, genetic engineering and genetically modified organisms,

bioinformatics, and related laboratory
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SBIO315 WUFIFINTTY 3(2-2-5)

Genetic Engineering

fugulunisiasioBiu maduUasdu mafiusiuiudu msadeiiBuegnuan
msdumBuiiala msusegndld defuarderdslususing 4 vesdsdiTindauasiugnssy
uazUfURNIMLAL R4

Basic knowledge in gene editing, gene modification, gene cloning,

recombinant DNA, gene detection, applications, the advantages and disadvantages of

genetically modified organisms, and related laboratory

SBI0316 nsnzLaeanaaelil 3(2-2-5)
Orchid Culture
v 6 ¥ £ 4 a -d’l d’lj d" ¥ 4 v d‘ d' v U
ﬂﬂi“ﬂﬂﬂawuqﬂaaalm wiatiansnztasaieenaleld Jadeilifentesiunis
WigAulnveanaalsl wuamndlumseysndiugndlelll uasufuanmsnietes
Propagation of orchids, orchid tissue culture techniques, factors
influencing growth of orchids, guidelines for conservation of orchid species, and

related laboratory

SBI0317 mnwwm?;}wﬁa B 3(2-2-5)
Plant Tissue Culture
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UsgTinnuduniuazanudrfyreansinizideaileleiie n15imnziae
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Walle NMswssuemsduaszi dadeiilinadensimuivesiloioiy nsveieiusuay
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nsusulsoiugialagldmatinUasnite nsusnyteiugnssuvesiy wasUfdnnisi
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History and importance of plant tissue culture, tissue culture methods,
preparation of synthetic media, factors affecting development of plant tissues,

propagation and plant breeding in vitro, preservation of plant genomes, and related

laboratory
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SBI0318 AUNIINNITNYAS 3(2-2-5)
Agricultural Microorganism

A o 1 o &

AunIgnenduediviivuardnd Qduvsdanvalsaiivuazdnd nsuszendld
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dunidiflovseloviniununs nsmuaudnsialagqdunid qaunidiasuemsdnd
miﬁﬂmq}muuaﬂamuﬁ wagUfURNINAL 04

Microbial in plants and animals, plant and animal deceases by
microbes, microbial application for agriculture, plant pest control by microbial,

probiotic in animal feed, field trip, and related laboratory

SBIO319  ATVINEMDIMS 3(2-2-5)
Food Microbiology
a a6t ! a ¥ a a 6 a a6 1
f\;aumﬂummi NNTULASLALNITOUDNDINITAIYIAUNTY "\!au%iﬂﬂéﬂiﬂ
LLasmmL%Uﬂ’sEJLﬁENmﬂmiﬁHﬂJaa@ﬁum%sﬂummi mimaﬁ]aaum’lmgmﬁga%ﬁwEJW]N
91115 N5gUIAUIaMT N15LEUTElevdandunIdlugnannssueims nsAnyIgeu
o ava A4 w
UDNADIUN LAz U URNITNILNYIVDS
Food microorganism, food spoilage and food preservation by
microorganism, pathogen and food poisoning microorganism, microbiological food

standards, food sanitation, food industrial applications of microorganism, field trip,

and related laboratory

SBI0320  TVINEIQMAIMNTIY 3(3-0-6)
Industrial Biology
NANNITUAZNTZUIUNITNNTIAIMNE NI UAITHA UINAA A UNTIA N

PAAIMNITUTININNAURAUNTS Nauazdnd studuaATugaransLazaulasnie

miﬁﬂmamuuaﬂamuﬁ
Principle and bioprocess for bio-products development, bio-industrial in

microbial, plants and animals, economics and safety, field trip
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SBI0321 walulagioulasl 3(2-2-5)
Enzyme Technology

L4

Tassads auld uagnifivesoulssl slauaznisviauveseulssl Jadefid
wastonsvieuveseulesl nandn nisuenuagnsiliuiavsieulssiangdund nisld
Usglovtivesouluflugnanvnssusing o wagfinsiiieados

Structure characteristic and function of enzyme, regulation of enzyme
activity, production extraction and purification of microbial enzyme, and industrial

applications of enzymes, and related laboratory

SBI0322 wAluladTnw 3(2-2-5)

Biotechnology

NANNIT AIUNLIBUAENAIUINITTOUNALULAETININ AUdIALLaZUNUIN
voamaluladinmiuiiy @ 0113 nsunnduardsuinden nsAIUANLaTAIY
Uaoafenistinin niwddunsyguazngmaneifendostumeluladdainm n1sfnw
guuuonanIuil warUfiRnsiAgtos

Principle, definition and evolution of biotechnology, importance and
role of biotechnology in plants, animals, food, medical and environment, biocontrol
and biosafety, intellectual property and laws for biotechnology, field trip, and related

laboratory

SBI0323 wmalulaBTnnwdaindey 3(2-2-5)
Environmental Biotechnology
wannsiuguiumeluladiinmasnndeutaziafiviundon n1stes

d4878919%1010% N15UTALarAYATeNd N1TUNTeRAsLazYRIMAelTINTTIeUY

gnamnssuanlivsylowd msfnwigeuuenanudl uazUfiRnisiiAeades
Basic principle of environmental biotechnology and pollution,
biodegradation, waste treatment and disposal, utilization of waste and by-products

from industry, field study, and related laboratory
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SBI0324  fRTneTesdy 3(3-0-6)

Introduction to Forensic Biology

N5 MaNNITNNTIINe N sEENA YRS g n e lAInemEans n1s
Wasuulasuazmadenanmuessismevdainadedin msnmaneuingiildanveanad
defouazdiusng 4 YBIU YWY NITNTITUIAKKE N1IATIRETHRUTNTTN N15UsPENALY
qaun3d Wekad Nwwazdnd lunisduaiuasuaiu

Application of principles in Biology for forensic investigation, changes
and decomposition of body after death, forensic evidence from human body fluids,
tissues, and organs, wound examination, forensic DNA analysis, application of

microorganisms, protists, plants and animals for the investigation

SBI0325 Ingnmanstinnlude 3(3-0-6)
Biological Science in Media
a 6 1 v d‘ d' U a 6l -d! Y
N13ATIENVIIANTHASVBYANNYINUVINYIAIARIVININ Falasumnuaula
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Analysis of popular biological news and data shared via various sources,
especially via social media by using principle biology and basic science, to raise

awareness and be able to distinguish the truth in everyday received information

SAQ2402  FVINYWMINTLA 3(3-0-6)
Marine Biology
YIINYY ANWULAITANTIVIN NISUNINTEAN8V09EETINIUNELE dNINLINRBY
& LY aa ' ° Aa a ada a ada
NNzLaTINITTA 9 NHNaRaNITA1TITINVOIFNTINUYZIE UNUIMVRIENTIRTU
nzianesruuing nslaussleviangdsiiainlungta
Biology, habitat and distribution of marine organisms, marine
environmental characteristics including environmental factors that influences marine

living, role of marine organisms in ecosystem, utilization of marine organisms
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sWasedn  Fesedn (V)
SBI0401 WIULRNUTEAUNITAIITN 1(30)
Preparation for Professional Experience
wiguANunTaunAnwineunsinUszaunisalividn nsiauiyednaw
Bus3aaindn nMaufifnuseidouuarTausssesdng fnvennsliiedesdiofiugiuma
FIne1 NsiuTIuTIkar T eideya N1sleusenuLanIsiaue
Student preparation for professional experience, personality
development, professional ethics, organization culture, using biological instruments,

data collection and analysis, report writing and presentation

SBIO402  wSgNannFAnY 1(30)
Preparation for Cooperative Education
wisuANUnTautnAnwineunsufURnuaniafiny n1swauIyaanaIn

Bessndniin msufiRnussdevias Tamsssuesdng fnuenisldiedesiiofugiumis

IPINe1 N15LATINIWITY ﬂ’]iLﬁUi’JUi’mLLﬁﬁLﬂi’]zﬁ%@iﬁa NSWHUIIBULAZNITUNAUD
Student  preparation for cooperative education, personality

development, professional ethics, organization culture, using biological instruments,

research project, data collection and analysis, report writing and presentation

SBI0403 HnuszaunsalinTnn1adiiinen 6(560)
Field Experience in Biology
$183UIAUNDU : SBI0401 WwSeNRAUTTAUNITARTITN 1(30)
Anauuazgauluniisuniniguisenvuiiieatesiuiine,
FoAuannsuftRnuinimenuasiaue
Hands-on biological training and demonstrating in the governmental or

private organizations, report and presentation at the end of training
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SBI0404 ANNAANYININTIINGT 6(560)
Cooperative Education in Biology
IITIAUNBU : SBI0A02 Laseuaniadnen 1(30)

a wa

msAnUURunglumisnuniesgrseensuiuial 16 &Uanv wse 560

S

Falue uazdinsfnuifeiiferdestuiidonsdinen Insdavisenunanisidoway

tiauendinsfinufRaniadnu Feulving q Widuluaudermunvesmningds
Practice in the governmental or private organizations for 16 weeks or

560 hours, assigned project in topic related to biology, report and presentation after

practice, under conditions of university

3.1.6.3 MNIAIYNADNES
WidenSeusednla 9 lundngasvesunmine1desviggiugs
511 videmginanmdngasvesnTine duduiluninedesuigasenisdliasiuses
Tneligrfuseiniiesamedousounud uazdodhilumedvi dmualhSoulaglitu

wiheinsulunasinisdusandnans
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WAZTIATAUNF)
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(wmaluladyinin) (2550)
4 | wawuganna vy 919159 Us.0. URINYIDUAIVAIUATUNS 15 15 15 15 15
@Imeluiana (2555)
WAETIATAUNF)
M.U. URINYIDUAIVAUATUNS
(wmaluladdinin) (2549)
5 | wsannuninu lagen 919159 Us.0. URINYIDUAIVAUATUNS 15 15 15 15 15
(wmalulagdinin) (2555)
.U UANINYIRYAIVAIUATUNS
(wmalulagdinin) (2549)
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ALLAUING

MTEUERU (FNY/EUANH)

Ya-ana - ARIANITANEN aantu/Aidusamsane
AU1N1T 2561 | 2562 | 2563 | 2564 | 2565
6 | uNEMAINT MILTAUNIT 919159 M. URINYISUAIVAIUATUNS 15 15 15 15 15
(wmaluladyinin) (2550)
M.U. URINYISUAIVAIUATUNS
(wmaluladyinin) (2548)
3.2.2 819159UsEN
4 4 ATLRUINS L. o b« AszauEau (Faluy/dua)
] Yo-ana - AMRAINTTANEN da1Uuw/AnansansAnen
AUINT 2561 | 2562 | 2563 | 2564 | 2565
1 | wensal n3mstena Ahield Us.a. WIMeNdgwaueTuMs | 15 | 15 | 15 | 15 | 15
ANEN319159 @) (2550)
@F1Inen) M. UANINYNRYAIVAIUATUNS
(NYIAEANSTTININ) (2533)
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@F1Inen) A48 (2525)
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4. asduszneuieafulszaunisalniasuny (MsiinUszaunisaldvdnvioaunafne)
4.1 wnsgIuNaNIsEuivaIUsTaUNSaln AT
4.1.1 fszifovity Inansisais iaswavBuazanuAniuvesdu
4.1.2 3§ awnsoAniasigegrdmanaiduszuuluaivndndiinevs o
aivduiiieades MananquiuaslasianzodsbaniaUfin
4.1.3 ansnsevienusmiugdulugiugdiuas s
4.1.4 §ANUSURATDU d@11150USURMINAUTRIUSTINUDI89ANT WaYENI1UNSal
UNE N HRNUVRETIY
4.1.5 aunsaldinaluladarsaumeiionsdudu Ausausandeya dnauesuld
paiiszavann uazilvinwrlunisdeansidogramungay
4.2 ¥29L981
tnAnwnasdesameidodviinUsraunsalininvsoaniadnu Tududi ¢ e
AsAnET 1
4.3 A15ALIAUASANTIEDU
JlnUsraun1saRv1dnnnadine nseaniadnwl Wusseznainigly 1 ane
nSANYI
4.4 ASHSPUNT
4.4.1 B 3 pamsaned 2 dndnwamedousoiviaiouiindssaunisel
AVTBNAT DIV NATIUFNNAANEN
a.4.2 Win@nwEinmaiefiugusaznisliiniesfiomaineemansluniansinu
7 2 Yot 3 Wuan 50 Falus
4.4.3 gouinmudiiugumsdiveneunsiinsraunsalivnvidoanfading
4.4.4 YaugudmainAnuiiinauneunsiinuszaunisafivInvdeaniafnu e

LSUAUNSDUNBUNISHNIU

5. danmuangINUNITIIIATIIUWE DU
5.1 masuralaads
Mlassunndrineuine ntnfnedilan 1w Uy naaaen 12 UUn 15N

Wemans lngtnfinwagdesanunsafuaitteyaiiieives InvinvelauslaTiany aankuy
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NINARBY ATUNITNAGDY ARDAIUAAILATIENLUTNATEYE TANTRINA LWBUTIBIU UNANY
naenIuLEUBlATINU
5.2 1AIFIUNANISITEUS

5.2.1 fszidovitl Inansisais iaswavBuazanuAaiuresdu

5.2.2 finud arunsafndnsziedndimguailussuuluainivdinemse
ainduiiisites snanguiualasanizesaBaniaujun

5.2.3 ansnsavieusmiugdulugiugdiuas s

5.2.4 1AUTURAYBU @11150UFUAIUIAUTR USITUTVDIDIANT LATANIUNITR)
UNE N HRNUVRET Y

5.3 9741781

o '
v ) a

AANNSANYT 2 U7
5.4 IUIUNUARN
2 BUYNK
5.5 NNSLAFPUNTS
5.5.1 dAnwdenetansdivinwlassnulududd 3 Weldfuusthuazuumig
Tunsaufinguy
5.5.2 Maununazdavdeiauelassulududa 4 sanisAnend 1
5.5.3 YuauadolauslasenurenunssuNSAUSN e udUTT 4 neAnnsAnwi 2
5.5.4 gudusATelududd 4 meamsdned 2
5.5.5 sr1uAmuATIiLasiauelassuseAnensIIN1SIUS N
5.6 NT2UAUNITUTLLLUNE
5.6.1 AAUANMUIINTIAALLUUIINTDLEAUBLATINIUN SI8UAMUAINLT S1891U
aduanysal waznsiauelasey

5.6.2 MIUABUNIANTIIUIAYAMLNTINNTIUADUNINTTIUNTITEUSUSY I manans
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VU 4 WANITIIEUS NAENSNISHOU wazn1TUTHITUNS

1. nsWRAuaN B NIAYYRITnAnw
1.1 fianuseufifeaiuanuvainvangyemineinssssuvialuiesdy
nNagNsN1saaUMsanaNTINVRITNANY
FolvisginfAnviisaiuauvainvatgveminenssssumnluviosiu Loy
nMsdnsruuLazanuanuatentstiawluiesiu rinemesiivuasdn fasusAaviosiu
Tningniiuyu wazdnlilinisinwinaauiunasnaulasin1ssuiunilgauneuen
1.2 iAUATENTNAIAMAYIINTHEINTTTINYIA
NAYNSNITHDUNIANANTINVRIUNANEN
Folhdsneividnufdaaiulidndnwinszvidnfequaives
NINGINTFTTUNA U TAngreyiny Tvenneauiswaznvieaiiendeiig uay el

usuSnYALNAdu T uTLsIURIlnAnw lua1v 3w TIN e

2. msiuRanseuiluiaziny
2.1 vanadnAnwaly
nan15iFeudvomuInIvAnuinaly msdmuanuuInsgIunanisiieus
ANNTBUNINTFIUAMA SEAUANANYITEAUUT Q93 TinsounqunanIsiiouives
wavdnevialy 8 ¢ (General Education Learning Outcome : GE-LO) it
2.1.1 ANETTU IILFTIU
GE-LO1: fiamusssuasessaulunisnniudin vuiugiudiugyasegia

GITEN
GE-LO2: aszutinuazdriinluarandulve
2.1.1.1  Wan1SeUIAIUAMSITY A3
1) nsziedefunazvdumiuifioslunsiious Tanusuiaveuse
AULDILAE DY

2) wsnlungssidsuvosdny
3) neYRUNALIN Tadnd aase uazasentnlunnsTsy 938555

4) Uszgnaionsanludiinuuiiuguuygiasugianesies
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5) aszuiin drilnuazuantoandaenanvalrnudulvesynvuas

=Y

dunonglilayaviesiu
2.1.1.2 nagnsnsasuiiliannnisiGouiiunusssy 93535
1) ﬁfmumiﬁﬁi’wuﬁiwaﬁﬂiLﬁaﬂqﬂﬂqmmﬁimﬁauiﬁséﬁumi
WAIN1E N13A3960LIa1 wazimswlungszidsuvesumivendenazdany

2) mMuuantnAnusuRareulunisvinAanssu

Y Y a

3) @oAUNINasELarAINITUMIUNSUJURIVHISvwRnA1Y

Y

ATENTn wagHNNSIOMANaAIUANSTTY A3853TY

U a a

4) fafanssunmseusiindnyinanteendanisilfisenunsemig

v s a

N ANUNAYUNALT Fodnd g3

o a = v o v v o e a

5) §afanssunsissus NaseuliiuinnssTulayasesssy lny
linsalfinw uwasnsefusiesiuiu

6) WWeyINeIns {nseAndl HiUszaun1sainTegiiniamaun
YUY INAUATUNTIT YU ARETTY

7) dnfanssunmsiseusdndne asenidn drilnuazuansesn
= < 1Y a |
Fennululnenuusvguasugianetiies

8) JasuuszngAnulilunuvedrandungiSou vidlutwseuy
LAZUBNTDUTEY

2.1.1.3 NagNsn1sUsHUNANISISEUTAUANISTIN 38535
1) Usgliiuanmadndulseu Msdnunsag wagaAsuiu

2) Ysziiuannisufifanungsedou vadedusng 9 agedeiiias

ashiane

3) Y32l uanng AN IsUNITHAAIDDNYBIL S EUAIUNITEM NS
ANy

4) UsgiiiuanwaAinssunnsuanioondsrudednd ga3n 1y ng
lidnaenaugdu

5) Ussuliuannngiinssunisikaniaanieanuiiuila amuyleivae

LaZNT3AN
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6) UsziliuainuanisidnsiuianssuwazufuRaulaniunlasu

LoUVNY
7) Useliunnnnginssun1suanieandninufuintey fomuies
HPunazdny
8) UsziiiuannsufuRniungszdeu detsiusng 4 egseiiles
athiane

2.1.2 anug
GE-LO3: finausauiagrenineuans dlanvimindrelng wrlauaziiu
ANAYBINLLEY DU den AaUTANsTINLAZSTTIYA
2.1.2.1 wansieuiauAu;
1) fianug anudilalunues fau uasiiunuavesfad Tnu-
5591 AIWINEBULATTTININA
2) #anu3 anudlaluunumuazanudidyueswnalulad waz
Usegynaldlutinysedniu
3) fanuflunisiasuutas sndulvesdaulng dsaulan
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1) Fersslumihiuagiiunuesmadunailedneuasmaiiodlan

5) @nsaysansaaneng o lngldanuAnasieassa egred

evied
2.1.2.2 nagndmsdeuilldfmunnsSeuifunug

1) apulasnsussenelneglddeusznou

2) NNSADUNIU e-Learning

3) dnRanssunisFeuialidieufnuifenuesuazainyszau-
nsel

4) FaRanssumsBouiiiunsufoReigisouinmnudnlals
DN

5) IMINMISEUINNANUNT lnemsfnwigau a udaseu;
6) IATIMEINTNHANNIANNAINTONIAANS

7) danmsisgunsasulagliunumanyi
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8) ¥afanssun1siseuiannsinsaiiny
9) dnNANTTUMITBUTUUUTIMED UavfansTunay
10) IAAINTIUYTUINTANLS
2.1.23 nagnsnisusalivnanisiteuiiiuanug
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