01401399

01401411%*

01401412**

(Plant Cell Biology)
JufidesSeunnnow : 01401114 wie 01401115

LUIANYBIANWAENAI AV LASIATIILAL LN NVOIRaaNY A1SuUeas

=l

NIV VUIATBUTAS UasdnuazianIzvearaaiia lassasauaswin
18399iunuad WelansAnymaianauarnistrenneeadanati
uazluiana

Concept of dynamics of plant cell structures and their
functions; plant cell division, expansion and specialization.
Structures and functions of organelles. Techniques for studying
molecular and imaging approaches of living cell and molecules.
MSENNUNINGNYAIERS
(Botany Practicum)

MIANNUANIZATUNONEMARNS

Specific practicum in botany
ne3n1AvaINaY
(Plant Anatomy)
JuiideaFeuandou : 01401114 v3e 01401115

dnuwazmelutesvaduavilodofin Wamwims "‘Ji'mmmwmmnﬁ:y
voslassadrafintugs

Internal structures of plant cells and tissues, ontogeny and
evolutionary development of structural features of higher plants.
duguinevesivliivieades
(Morphology of Non-Vascular Plants)
wniidesSeuannion : 01401114 wSe 01401115

anwagIdug AN I93nsTin ITnuinmsuaznsswuniivliive
ande aqﬁﬂixﬂawmnﬁmﬁﬁﬁug’m nsduiuduasingine wedenis
Wuinw A dgmeiuesegia dnsfnwviuenaniuil
Morphological characteristics, life cycle, evolution and
classification of nonvascular plants. Composition of the basic
groups of plants, reproduction and ecology. Techniques of
collection and preservation. Economic significance. Field trip

required.

* g3 lnlnl
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3 (2-3-6)

3 (2-3-6)



01401413*

01401414**

01401423**

01401424%**

duguingnvesiviiviadides 3(2-3-6)
(Morphology of Vascular Plants)
JfiFeafeusndeu : 01401114 wie 01401115
dnyuenNFugaIne 19ins¥in Tmwinawasmduuniiviivie
fudes asUszneuvasnguiieiugu nsiaseyuedlassadineduiugiiands
euarlassadefilaienfume mMsdunugkaziiaaingl nmsdnsiuen
amuﬁ
Morphological characteristics, life cycle, evolution and
classification of vascular plants. Composition of the basic groups of
plants, development of reproductive and vegetative structures,
reproduction and ecology. Field trip required.

=l 4

Frinedanug 3 (2-3-6)
(Seed Biology)
JuniideaFouiniey : 01401114 wio 01401115
ASEUIUMSAUALG NIRRUIVDINEALAENTE UM TNEITINET
Wendes dueinen nMadasuunudenug fnsAnuuenan i
Reproductive processes, seed development and associated physiological
processes, ecology and classification of seed. Field trip required.
T 3 (2-3-6)
(Ferns)

a o« a

TS EUNIAaY : 01401114 wia 01401115

s

dugmuInen msduun nsszy Turine Swuns wavaudidy
mamsusiaiunazlalaid fnsfnwuenaa ui

Morphology, classification, identification, ecology, evolution and
economic importance of ferns and lycophytes. Field trip required.
waulng 3 (2-3-6)
(Medicinal Plants)
JyiiFeseunnreu : 01401114 wie 01401115

Hvayulws JUTednvazuasmsTuunwssuiy daufitwnldidue

v oo

Uslomineen arswediddgiminliAngvsvee anuduiuduazms

(]

o as

LLwin'szma‘umm'sLﬂﬁﬁﬂﬂﬂmiuﬁﬁaagulwsﬂfjmmq nsnsanaeuloey
vasasiaiiluity Ins@nwiuenaoud

Medicinal plant. Morphology and taxonomy. Parts used and their
applications, active constituents, relationship and distribution of active

constituents in plant groups. Preliminary screening. Field trip required.

** einuTuss
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01401431*

01401442%**

01401443

01401451

lulasinatlaniaiie
(Plant Microtechniques)
AwndifesSeunnnion : 01401114 wie 01401115
windialunawisusesraieldlunsinmesisznevsseaduoas
Hafamendesganssend
Practical laboratory techniques in preparing plant materials for
microscopy studly.
wssauls
(Aquatic Plants)
JurfideaFeuaniou : 01401114 wia 01401115
anwuznangnemans dueinen msduun wazmadd gy
isugRvveawssalin Snnsfnvuenanui
Botanical structure, ecology, classification and economic
significance of aquatic plants. Field trip required.
Fnewesnalgls
(Orchid Biology)
Jeiiseaoumnou : 01401114 w3 01401115
AnwdrineinddgliimeinuusydR dugruiveuariamninis ne

InAmans synsIsukazAUvaINvaIseiln msliuselond

UnFingn #3590 WvzwasnIHaLNaS N1seunYlaran U TNYBIY

mMsveneiugilaviunasndnanaisliveuaids dnsfnwiuenaniud

Orchid Biology based on history, morphology and development,

anatomy, taxonomy and diversity, utilization, ecology, physiology,
pollinator and pollination, conservation and status, basic
propagation and Asian orchid production. Field trip required.
Wunueddu nisiulauasnisedyvesiy

(Metabolism, Plant Growth and Development)
Jyfideaeunieu : 01401351

MIMUANMWIUEETY WuvuedTuvesmivay luty waglulpsay ng
WulauasmsiaSyseauiead seavuaznismvaunsiiulauaznisaiey
The control of metabolism; carbon, lipid and nitrogen metabolism;
cellular basis of growth and development; phases and control of

growth and development

* e el
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3 (1-6-5)

3 (2-3-6)

3 (2-3-6)

3 (2-3-6)



01401452

01401453

01401454

01401455

smeskaze AL venh AUy
(Mineral Nutrient and Plant-Water Relations)
Jrideaouaieu : 01401351

wﬁ‘fmazﬁmmmﬂuﬁu nalﬂmsﬁwLﬁmifmasmﬁgmms AsAneTh
Usgdnsnmmislithuasnssuiunsduemsiuas nszuiunmsaunueadu
uazmihfivassna s

Water and mineral in soil, mechanism of water and mineral
transport, transpiration, photosynthesis and water use efficiency,
metabolic processes and functions of plant nutrients.
NTIATIFAGINDITHY
(Analysis of Plant Nutrient)
Fyfieaeusfen : 01401351

UNUMTa95198s wedauagit Myl msidsinasmenmsiuiy
Role of essential elements, techniques and methods of plant analysis
#TINYINSRT YR UGUBINY
(Plant Reproductive Physiology)
AgfiseuSousnriow : 01401351
nszuumsfianen meadtasauerile Jedeiiidviwasonisiianen ms
senuagAMiiTInvensy nalnmsaneavessuarmsUfaus sunsizen
sewhasauazstly sugimnssusy mafushvisguuuituds
Al laBNTSHARLAY N IAIURNAMA NN LRBEALLA
Flowering process. Pollen and ovary formation. Factors affecting
flowering, germination and viability of pollen. Pollination and
fertilization mechanism. Pollen-pistil interaction. Pollen genetic
manipulation. Pollen cryopreservation. Production technology and
quality control of pollen, nectar and honey.
N1SMAUANBIN AT TIVEWagaTluuny
(Physiological Response to Plant Hormones)
Aniifeaiuuuiriou : 01401351

navesgasluuiy eondu Juewsadu lulalaiiu wiidu nsauauddna
vanadluawaseen daluiun endlaan wazlndeniu senafiulnliende
maLaza eI Wagnsdous ey In1sAnyuenan
Effects of plant hormones; auxins, gibberellins, cytokinins, ethylene,
abscisic acid, brassinosteroids, jasmonates, salicylates and
polyamines on vegetative and reproductive growth and senescence.

Field trip required.
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3 (2-3-6)

3 (1-6-5)

3 (2-3-6)

3(2-3-6)



01401456

01401462**

01401463**

01401465

N1SMOVALBIVBYHYAAANNILINADNIATEA
(Plant Response to Environmental Stress)
AviidosSounrou : 01401351

NATOIANTNLATEADINLENTINEBNTIIU N1TVIMBENTLIULAZE 17DV
1 guvgll 398 aaedl ssivluduonden enudunse-sesiu
ALY LLaa?ﬁﬁ‘?ﬁmsuﬁmguaiamnﬁuimua:msm%mmﬁm nalnnis
USuiwesigreanmwinneuaden
Effect of active oxygen, oxygen and nutrient deficiency, water,
temperature, radiation, chemical, pollutant, soil pH, salinity and
biotic stress on plant growth and development, adaptation
mechanism of plant to the environmental stress.
NONHATUFAD
(Economic Botany)
JyiidieaFounneu : 01401114 vie 01401115

Use 3R anwugmangnumans manszaienaniimans nskanuay
Arwddgmaasgiavesivansluleawss fivlusiu vt fudule
Alid Aesosdy ﬁﬂuau‘ulmua:m'%aamﬂ foauwarinliiimsugia 1
nsANMIUBNAIUT
History, botanical structure, geographic distribution, production and
economic significance of plants yielding carbohydrate, protein, oil,
fiber, dye and breverage. Medicinal plant and spices, horticultural
crops and economic forest. Field trip required.
FrneTinuInsvesiiy
(Evolutionary Biology of Plant)
Jiiaaioumfiou : 01401114 vide 01401115

nauf) winguuarUadevnadiaunnisvesiit wunliuvesitauinis

w &

WazaWMANITFYNUG nSrUmMTITanms Timuinsuazanuvainvane

"U@x‘iﬁ"ﬁﬂ’ﬂﬂ WAZITMUINITVBISEUU TN

Theories, evidences and factors of plant evolution, evolution trend
and the causes of extinction, evolutionary processes, evolution and
diversity of flowering plants and evolutionary ecosystem.
NI NN NBAIERS

(Reading in Botany)

NP ULATTATIZIN NG NWANARNS

Critical reading in botanical research literature.

AP R MITRTITPN
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(1-0-2)



01401466

01401472**

01401473

01401481**

NTNANMUSENBUNINGNYANENT

(Botanical Illustration)
waNNISWWEULAY  Aseaataldu  nisadsisiifivesnnlasnisusian

wagmsldqn manan i nsnanmsznoulassadiesity
Principle of line drawing, line graving, creating of illustrated

dimensions with shadow and dots, watercclor painting, plant
structure illustration.

I meluanavadive

(Plant Molecular Biology)

JvriiresSetanriou : 01401351 wia 01416311
wugmansluanaiiufuguesnsruaumamedvinelufivuas

ssuufinaanunainvatevasisluszaulianauas TN syinug

wwafinlunsuszynaltmatan v luenalunisineasuay
9AAINNTIN

Molecular genetic basis of biological processes in plants and the

ecosystem. Plant diversity at molecular level and phylogenetics.

Concepts of applying molecular biology techniques in agriculture

and industries,

sudouismawsiaoaiadaii

(Methodology in Plant Tissue Culture)

JyfideaSousnneu : 01401351
wé’nn1'iLLas’“J%'msUﬁuuﬁﬂmmimﬂmgaamaé dadauaveiuvity
Principle and methodology in plant cell, tissue and organ culture.

g v

(Plant Ecology)

Iufidiaaiiounineu : 01401114 vde 01401115
anwnzlassadiamnlinmivgvesdiauie nslnTzidiauiie

audiudsenindduwnnden uasnsilBeunUacesdnuiie Snnsfinw

vanaouil
Ecological structure, vegetation analysis, environmental

relationships, and dynamics of vegetation. Field trip required.

* 18991UTuUs
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2 (0-6-3)

3 (3-0-6)

3 (1-6-5)

3 (3-0-6)



01401482

01401491

01401496

01401497

01401499

Ujuanmstninervesiy 1(0-3-2)
Laboratory in Plant Ecology
seuuiing msiuundinuiie wedensduiegiaynissiusy
toya myfarBaUiina msusseneuarmsiiasiesidaauity nsnsevin
sevvialudnntue Insfnwiuananiud
Ecosystem, plant community classification, sampling techniques an:
data collecting, quantitative measurement, description and analysis of
plant community, species interaction in biotic community. Field trip
WIFemawgnuenans 3 (3-0-6)
(Research Methods in Botany)
wanuazszilguiidenamgnuenans Frwrwdeyaienisns
U939y msimualym Bnsideuaznssivssdeya nsiesed
wlaka uarn1sinnsaing
Research principles and methods in botany, data collecting for
research planning, problem identification, research methods and
data collection. Data analysis, interpretation and discussion.
BesaWIEINg N uENS 1-3
(Selected Topics in Botany)
Fosamemangnwmanslussiuliaanad shiedeaudeululy
wiagAIAN1 AN
Selected topics in botany at the bachelor’s degree level. Topics
are subject to change each semester.
dusiun 1
(Seminar)
mataveuaraiuTevleThadlamangwmans TussiuSeanes
Presentation and discussion on current interesting topics in botany
at the bachelor’s degree level.
lasanungnueans 3 (0-9-5)
(Botany Project)
Tasesnuiihaulaluuauasing o YDINNWAIARS

Project of practical interest in various fields of botany.
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- 18303
01401114

01401161

01401201

WonwAAN ST Y
(General Botany)

AnudhluAniudugine meininine disine dneine
nsvmnevyLarIiauins nslduseleydainiie

General principles of plant morphology, anatomy, physiology,
ecology, classification and evolution. Uses of plants.
Tineddeaitentsaenuuvaniinonssy
(Green Biology for Architectural Design)

Uszianrasdediiin Tassaiauaznalnvesiuasadiingugly
sruullnd mnudniusseninedd@isluszuuing  alsuarvanele
awns  nidfnwinisagseauaznisneslassailuivuariaidin
Bu

Types of organisms. Structure and physiological mechanisms of
plants and other organisms in ecosystem. Relationships between
organisms and environment. Food chain and food web. Case studies
of survival and construction of plant body and other organisms.

iy uyud uardawndon
(Plants, Man and Environment)
maatyiulnvesite NMsmevaueesivredwindoy nMstitean
uselentlumsinyns msk msuwnd gramnssu Taednsinyiauna
fusssuw@ dnsAnwiuananiuil
Plants in response to environment. Utilization of plants and

plant products in agriculture, commerce, medicine and industry with
awareness of keeping balance between sustainable development

and nature conservation. Field trip required.

L= d LY ar
3.1.5.3 's'lmmwLﬂuswﬂqmuanwangm

01007371

VAN SUEIENUGIY
(Principles of Plant Propagation)
JyfifeaFeuandey : 01401114

&

m3adauardnnisanuiiieldluaunisueeiugity WANNITYENERUG
Wlnguidn lnansdadilnentsinm-rens wasiifendomouddeiuly
mMsvenenugnelagin o

Site establishment and management in plant propagation.
Principles of propagation by seed, cutting, budding, grafting. Basic

concepts in plant propagation.
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3 (2-3-6)

2:(2:0-4)

3 (3-0-6)

3 (2-3-6)



01015471

01119111

01134111

wanmsUTuUaiugie
(Principles of Plant Breeding)
idesSeuanteu: 01416311

§ w4 [

winuaz3snslumsuuuseiugie Inedsuauiug dadaniug waz
Fnasu MmiwnldlunsuSuleiugive

An introduction to plant breeding with emphasis on genetic and
cytogenetical principles used in crop improvement.
sugenansineasdasu
(Introduction to Agricultural Economics)

JyriidiaiFeusndey : 01108111 e 01102181

Auswardsdudulumsimuinisinessvessemamdatan,  unum
YomiNeINTETINTR  Usyring MU uaswalulaglunisiaunsinens
WAz ISWALATYERY 1ATsETmuATYgianIsinunsyeslseelng ms
HARNANYNT N5USLaANENEREMS aUaRLAzgUNIU wazTIAn
NaNdnnNWR TanIiNIinEnslulssnalne §UL%@LﬂUM3 AAALNWAT
wannswin Aunumsuan gunusasagld wdnnsmilileinilsluniswan
VNNTSINEASEIEA HaNNITIANTTEININISINYNAS kavdymilunsd
INYATATIY

Accelerating factors and necessary elements of agricultural
development in developing countries. Role of natural resources,
population, capital, and technology in agricultural and economic
development. Overall structure of agricultural economy of Thailand.
Agricultural production. Food product consumption. Consumer
demand for food product. Demand for, supply and price of
agricultural product markets. Principles of agricultural production.
Costs of production. Supply and income of agricultural product.
Principles of profit maximization in agricultural production. Principles
of agribusiness management. Problems on agricultural product trade.
NANN15AAA
(Principles of Marketing)

ANWALLAYATEUIUNITNENIIAGTN LUIAILAR UNUIM ANMENADY
miiwaedadonisnmsnatn nMsudsdiunann msidenmanaiivune
wgAnssuduslan dulsvaunsnain wagnsisenmseatadesdy

Nature and process of marketing. Concepts, role, functions and
factors of marketing. Market segmentation. Selecting target market.

Consumer behavior. Marketing mix and marketing research.
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)



01301111

01402311

01402312

wenansiesiu
(Introduction to Forestry)

NNTINVBINTNY N TOTIHTIAUALAIAdRN NinensUTlTikaznsUll
wusAmuglumsiamminensy il msdanisiuilaying YVissvsia
warthuu nslduselewinndy nsdsen duiusuazdaeiuilsd
uFsuaznM Il mavdmamineinsuald

Overview of natural resources and environment. Forest resources
and forestry. Basic concepts of forest resource management.
Management of protected areas, economic forest, and community
forest. Forest utilization. Public relations and extension for forest
resources. Forest research and development. Forest resource
administration.

Al |
(Biochemistry 1)
JeriidesSuuinrou: 01403221 wie 01403223 vidaSeundouiu)

\waduaresrUsznavveated Taseduasmiivenilunisuunsms
Fueilluwadansaraedmives Trssashs autd wihfiwesmdlulensy
Uiy nsmilaeddn e touleiuazlaweulesd uaznisussynd

Cells and cell components; structure and functions of water in
cellular biochemical processes; buffer solutions; structure, properties,
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes
and coenzymes; and applications.

Fuadl | UURnsTadl |
(Laboratory in Biochemistry |)
IniidesSuuinniou: 01402301, 01402311 videiFoundeuiy

UftRinisiSesievuaziviones awntnsllamed nsdasdasiaiig
vesiluanaauUinenisnmuaziall uazn1siinszidaluana fanssu
wulwl matlalasunlnns il

Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of

biomolecules, enzyme activity, chromatography techniques.
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3 (3-0-6)

2 (2-0-4)

1(0-3-2)



01402313

01403111

01403112

01403221

Bl |l
(Biochemistry II)
JuideaSousnnou: 01402311

srsuvAvenauleiuazn1ssugiselaseulesl wwnuedduwastn
Wiy Aimsiliwanaameuasirdanneivesanstiluana Frdunszi
223N IUTENAUNANIUGIUALNMIAUATITAMBUAT MIMEPUVBIALDULE
warn1saugunisuanseanastululnsuaslen

Nature of enzyme and enzyme catalysis, metabolism and
bioenergetics, biomolecular degradation and biosynthesis pathways,
biosynthesis of high energy compounds and photosynthesis, DNA
sequencing and control of gene expression in prokaryotes.
wwiivialy
(General Chemistry)

svpaNuazlATIAT9eTREN TrUURIeaRn Wuosiall URASu el uia
YBAUVAT VIUTI ATaraNy gavwamans saunamansiall aunawni
ddninsladuazmauaniulossu nsauaziua augaveslonay
il

Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, solutions, thermodynamics,
chemical kinetics, chemical equilibria, electrolytes
and their ionization, acids and bases, ionic equilibria,
electrochemistry.
i lumenguing
(Laboratory in General Chemistry)

UFtRnsdmsuin 01403111 ndiialy

Laboratory work for 01403111 General Chemistry.
\AIBUNIE
(Organic Chemistry)
JuiideaSeunnnou : 01403111 wie 01403115 wie 01403117

ngeimuaiidunid msduundseinvvesaisusznaudunid
Ufisenaiiuaznalnuesufiizer aweslewd wilvesansueduniin
lalasansuau weadaiglan welswufnlalasasueu msmlassaiisves
a1sUsznauduvidlagBnaininsalnl audfvazufizsenves
waaneged dwed a1suseneuiuea ueadlas Alau NsABUNIE
ayusnsndunid leflunasansusznoululasioudug aRn anslulawmse

nseazilu TUsAu wagnsaiindan
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3 (3-0-6)

4 (4-0-8)

1(0-3-2)

4 (4-0-8)



01403222

01403231

01403232

Theories in organic chemistry, classification of organic
compounds, chemical reactions and mechanisms, stereochemistry,
chemistry of aliphatic hydrocarbons, alkyl halides, aromatic
hydrocarbons, structural determination of organic compounds by
spectroscopic methods, properties and reactions of alcohols, ethers,
phenolic compounds, aldehydes, ketones, carboxylic acids,
derivatives of carboxylic acids, amines and other nitrogen
compounds, lipids, carbohydrates, amino acids, proteins and nucleic
acids.
wilBunidnaiaUfiRng 1(0-3-2)
(Laboratory in Organic Chemistry)

JufifeaFouinnieon : 01403221 vidandaury

UjuRmsdwivin 01403221 1wildunsd

Laboratory work for 01403221 Organic Chemistry.
USunadesigvimaai 2 (2-0-9)
(Chemical Quantitative Analysis)

AwndidesFeusneu : 01403111 wie 01403115

NaNNIsKaENITUIUNMSIUMTIeSIEaadl abfenansly
sulouitieet noudluvunafieset maeseilaeimin
NMyleTEAlagnsimge Mslnmsensa-wa nslumsalaensiia
aznau Milmnsslaensiiaasidadou nslinsainend nénnng
ﬁugwwaaaLﬂﬂ‘Iwﬂﬂanw‘%LLvU@mﬂﬁu

Principles and process in chemical analysis, statistics in
analytical methods, theory in quantitative analysis, gravimetric
analysis, titimetric analysis, acid-base titrations, precipitation
titrations, complexation titrations, redox titrations, basic principles of
absorption spectrophotometry.

RN sUSnadesisvimani 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
JuiifeaSeumo : 01403112 w3e 01403118 war01403231 wiewsey
U vi3e 01403233 wiewdauriu
weilawarUjuansmeaassiinseiuSunumani
Techniques and experimental works in chemical quantitative

analysis.
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01416311

01416312

01416456

vianugenans 3 (3-0-6)
(Principles of Genetics)
JniidieaSeuinreu : 01424111
Wwaduaraesunuadiytatuiugmans NSINENEANUGNTTY
sevindlulvdauarluleda vdnnise ENDANUSNTTUYRANUARUAENN AN
Wasiuy MAveIBveINguUeE §15WUGNTIH NMSIABILAYNSYaLILT
nMaimauesiulaznsnupuilmduresuuerlasluley Wugmans
Uiinmuasdszeng sugnssuuenindea Wugmansiimuims
Cell and organelles related to genetics: genetic inheritance during

mitosis and meiosis; Mendelian inheritance and probability; the
extension of Mendelian laws; genetic materials, replications and
repair; function and regulation; gene and chromosome mutations;
quantitative and population genetics; extranuclear inheritance;
evolutionary genetics.
Wugrmansufuans 1(0-3-2)
(Laboratory in Genetics)
Jiidesiiouandey : 01416311 viawdouty

UjUinmsamivivvaniugenans

Laboratory for Principles of Genetics
Wuglrnssu | 3 (3-0-6)
(Genetic Engineering 1)
IniiresSeuandeu - 01416311

wialansleaudy  Aduewve  mInTREeuLarieTeduilnauls
ﬂmﬁuﬂ%mmﬁgé‘uwimUﬂﬁﬁ%mqnbﬁwaﬁmarsa mstedulufiviazdng
nsfinymamauresedulaeniifanisnats wisameisue ms
Uszgndlinenmanyns aaannssy mswwng wardawnndos

Gene cloning technique, DNA vectors, detection and analysis of
cloned genes, DNA amplification by polymerase chain reaction, gene
transformation in plants and animals, studying gene function by
induced mutation, DNA markers, applications in agriculture, industry,

medicine and environment.
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01417111

01417112

01419211

01419214

01420113

01420114

AN | _ 3 (3-0-6)
(Calculus 1)
allauazmusiaidios ayiusvesilandulaznsUssend Andiauwus
waw Msdszynd UituduaznisUszynd
Limits and continuity, derivatives and applications, differentials
and applications, integration and applications.
wAaaa I 3 (3-0-6)
(Caleulus 1)
Juiideadeuannow: 01417111
isAdnaulin eyWusties UsWusvianutu aunsfveyusyagu
Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
W@IIngwily 3 (3-0-6)
(General Microbiology)
Tniteaieuinreon : 01424111
wanvgating aundelingin lnseairwesad Wugnasw s
W3nua uvueddu nsdavnany msdsgndnenisinuns e1ms
9naMNTIN FuIndeu N19E51TAUUAEN TN
Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification,
applications in agriculture, food, industry, environment, public
health and medical approach.
WHAmeiugunaUATHng 1 (0-3-2)
(Laboratory in Fundamental Microbiology)
TndidesFeuseu : 01419211 videwdouiu uax 01424112
Uuinisamiu 01419211
Laboratory for 01419211,
U uinsand | 1(0-3-2)
(Laboratory in Physics 1)
Juiifeaioumreu: 01420111 viawdouiu vide 01420117 ionsauiu
UfiRinsdmivin Wandily | vieRandiugu |
Laboratory for General Physics | or Basic Physics I.
U R sHEnd Il 1(0-3-2)
(Laboratory in Physics 1)
Twideseuinniou : 01420113 uar 01420112 videwdenfu vie 01420118 e
NIoUU

a4



01420117

01420118

01421321

01422111

UURmsdwmiuie fandaly I wioNAndfugy |

Laboratory for General Physics Il or Basic Physics II.
anddugm | 2 (2-0-9)
(Basic Physics |)

namans narmansveslva gummarans msiAfeuiiiuvensueiin

Mechanics, fluid mechanics, thermodynamics, harmonic motion,
Wﬁnéﬁugm I 2 (2-0-9)
(Basic Physics II)
IifeaZeuinie : 01420117

v
I & e

i waiidin eduuslvdnlui vieymnans Wandyalvaidoss

Electricity, magnetism, electromagnetic waves, optics,
introduction to modern physics.
Iinenfedidosy 3 (2-3-6)
(Introduction to Radiobiology)
TideaSeundey - 01424111

nsganiiuiiduanaised msuandvestilaeded Tuafifeduazsuns
MieveseuLadasy Navassedioninudemyseiuisad M3Ineuauase
Sduazninus e Tadlunsusegninandin naveededsesyuy
ai’mwé‘nwaaé’mitgmqﬂﬁwuuuawawaa%'aﬁﬁiaﬁﬂn

Radiation absorption and radiation chemistry, water radiolysis,
radiation biochemistry and interaction of free radicals, radiation
effects on cellular damage, radiosensitivity and modification,
radiobiology in clinical application, radiation effects on major organ
system of mammals and radiation effects on plants.
vianadin 3 (3-0-6)

(Principles of Statistics)

a v W o

WALARAs U aRS Ariesumisi diadnang
AIANIINIERNE ﬁT’;LLﬂszijasmsmmmqmmmamﬂwaaﬁ’mﬂsaﬁu
MIWINUNVIUI NMIuInUaItLs MIuanuasng NISUINLIIAIDE
aifoyudmivszrnadeuasassseng MYiAseitayanIud
MINATIERANMUUUTUS LU UGN MYIAATIEN

NSANRETIFULL LY
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01422311

01422415

Concept of statistics, measures of relative standing, measures of
center,measures of dispersion, random variables and their probability
distributions,binomial distribution, Poisson distribution,
normal distribution, samplingdistribution, statistical inference
for one and two populations, analysis offrequency data, one-way
analysis of variance, simple linear regression analysis.
sBBNLULLAEN1TIAS B MAasudalsegnd 3 (3-0-6)
(Applied Experimental Design and Analysis)

Sorireadoumden - 01422111

WUIARNITODNLUUNITNAGDS mﬁaamwumimamﬁugm n13s
L‘LJ“%'EJULﬁauwvgmsmswﬁauﬁ’mw MsuUataya NINAaBILUULWANG
Soa wiunuudauly mslinnginisonnesuarandiiug ns3insies
AUWUSUTIUTIN ﬂﬁﬂizqﬂcﬁﬁaawﬁu’ﬁﬂauﬁiLmaﬂumﬁmiwﬁ*ﬁ’aa&aﬂﬁ
NAaDY

Concepts of experimental design, basic experimental designs,
multiple comparisons, model checking, data transformation, factorial
experiments, nested design, regression and correlation analysis,
analysis of covariance, application of computer software in
experimental data analysis.
mAdANIdeNT et E MU IManssIsHY 3 (3-0-6)
(Sampling Techniques for Natural Sciences)

JuniidesSeuaniey : 01422111

waAnAIRUNsEend g nsidensagsuuuegiadte nsiden
shgruwuuldmnunisnfulivinty msussanalngldsnsdiunaznig
anaey n1siianiieganUssninan msUszandldlumsisemady
WMYIMIENSTETTUYR

Concepts of sampling, simple random sampling, unequal
probability sampling, ratio and regression estimation, sampling from

dynamic population, applications in natural sciences.
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01422425

01423113

01424111

01424112

mylnszidoyameuea 3(2-2-5)
(Data Analysis Using SAS)
Fiideaduuanne : 01422111

uadaasy ﬁumaums{l’mmsﬁaga os3nUsEloviuaz iy
YITA NIFUILNUTDILTE MTIATIzvdayantsada

Introduction to SAS, data management steps, SAS utilities and
functions,
SAS procedures, statistical analysis.
dnringvily 3 (2-3-6)
(General Zoology)

e aimidnd wdnmslunssuunussivdnuas i Taunnsve g

Biology of the animals, principles of animal classification and their
evolution.
VanTinen 3 (3-0-6)
(Principles of Biology)

Tluanaveddadldin wad uazuiuvueady WUgAanT wardiunms
Auva v inddTinlasiaiauasutifivedniuas i
Unainguaswgingsy

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and
plants, ecology and behavior.
ImenaaufuRinig 1(0-3-2)
(Laboratory for Biology)
JuidesSeuniey : 01424111 vIolssunSouiy

ujuAnsnisldndesqanssmi waduavdnusenouvensad Weruiwad
wavnsindouiivesans wulwy wazndeaniludiasa ilodeftvuardnd
Ipinvvewaduazn1TULYad NMsAURLSIAENSL TS QUeaReETin A
vanvatevesdlitin uastinaine

Laboratory for microscope, cell and comments, cell membrane
and transport, enzyme and bioenergetics, plant tissue and animal
tissue, cell cycle and cell division, reproduction and biodevelopment,

species diversity and ecology.
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01424453

01424484

01449390

nanfrinenvensaduazluiana 3 (3-0-6)
(Principles of Cell and Molecular Biology)
AiideuFeusnney : 01414111
Iﬂiaa%ﬁaLLawﬁwﬁ‘uaeL%eﬂwmﬁiamLLaquLﬂ%Iamﬁfzuﬂisnawamaé
MUVUeATLLAY SURsNIeveNTEd TUAN THWIRE DL
Structure and function of prokaryotic and eukaryotic cells. Cellular
components, metabolism and the interaction between cells and their
environment.
UG 3 (3-0-6)
(Evolution)
Jniiveaiouniou : 01416311 wIaSHUNS DN

=3 [ Y

Useiiienduiiaunisvedaidsn nMilavesssuvEiezuazlan ms
ianiU n13indedl3n vgudifertunisiiananis wang1uUsEnaung
Anw1itauns aumgnisidedaunis Wugrmans Uszwins suuuunis
AndanlagssTuyf MIUSUMvedliTinuarnsiiimuwnssaniy ns
AndalFinadelyiuazenumannvaevesddidin Mygyuguosdditin
MeFUINUSTI TN SWazt9nan LLUUEﬂ‘UEQﬂ’]iLUgEJULLUmEﬂLL‘U‘UH’T&I
fuiusiiannisuesdali®in fnsdnwiuenaniud

History of biological evolution, origin of the universe and earth,
continental origin, origin of life, theories of evolution evidences of
evolution, causes of evolution, population genetic, types of natural
selection, adaptation and co-evolution, speciation and biodiversity,
extinction, evolutionary tree and timeline, pattern of phylogenetic
evolution. Field trip required.

NMamIENAUNToNANAIANWA 1(1-0-2)
(Cooperative Education Preparation)

WENMS WWIAR  Wa¥nsEUINNISIeIAVAenYn suloudaddud
fades enuiiugruuazmedelumsatasse i Auditugnly
nsuf R n'ws?fammaxmgwaﬁ’uﬁuﬁ" MIRAUIYARNAIN TEUUNTS
uimsnunmluaniulszneuns madiansiiaue QRPIETTER NGy

Principles, concepts and processes of cooperative education.
Related rules and regulations. Basic knowledge and techniques in
working. Communication and human relations. Personality

development. Quality management system in  workplace.

Presentations techniques. Report writing.
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01449490

annafne
(Cooperative Education)
nsufiRauludnvaswinnudiessalasanuildduuoumng
AADAIUNTTINYINTIBULAZNST AU
On the job training as a temporary employee according to the

assigned project including report and presentation.
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