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01651311%* Lwﬂﬁﬂnfﬁgﬁuﬁqaemma?mnﬂﬁauLLasmﬁLﬂswﬁ 3(1-6-5)

(Environmental Sampling Techniques and Analysis)
TideaSeuIRey 01671212

nsLdenfiufinisine nswideyaduandoudody MsANIELTILAY
ﬂ1316&1ﬁvwaﬁaumwwnumam MIINUHUKATNIFUAIBENN nsLAusiegi
Wefnwmeanienn gl WarHIN M NSASENLUUARUAY ATIATIBIRIRE9
N133UsWToya NsiAsTy Woya n1ssreauanIMEwndenusnaiifng il
mMsAnwuenanuii

Site selection, searching for environmental background data, map

study and the use of geographic information system, planning and
sampling, collection of samples for physical, chemical and biological studies,
Questionnaire preparation, sample analysis, data collection, data analysis,

report of existing condition of the studied area. Field trip required.

01651312 msimsIevaIsuafivdeuInday 3(1-6-5)
(Environmental Pollutant Analysis)
Msquiregmeianndey warnisfusnm wmafiansldiniasdioie
mMylaseiasuafivludunnday
Environmental sampling and storage, instrumental techniques for

environmental pollutant analysis.

01651313  Aveimaninieiibuiniey 3(3-0-6)

(Environmental Water Science)

(4

Jndnsveniy fuuavUssanveminetnailulan 89AUsTNOULAY
ﬂmﬁﬂwmmm‘fﬁ mmml,avuawwmdm N1IAIUANULAY Fnnrsuafivniai
ﬂgwmawmﬂ’madn‘um‘wmﬂim

Hydrological cycle, sources and types of global water resource,
composition and characteristics of water, causes and water pollution, water

pollution control and management, legislations related to water resources.
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dueasuiilewasnisdanig 3(3-0-6)
(Urban Environment and Management)
1% dlll (5 =i [7] = o =4 = =
AU UNYINULLDY nTrurunsnateiduiaaarnisifulavediiag
2 a -~ = sa v faia @
U uley dywidiss aaunmdia nsleusylowdiiau nsesnuuy n1sanes
WaENIIIANILABY
Introduction to urbanity, urbanization and urban growth, urban

ecology, urban problems, quality of life, land use, urban design, planing,

and management.

nMseuinaundes 3(3-0-6)
(Environmental Conservation)

wuIInIseyinds Y@ nsldniwensuuudedy udnn1sdanis
u‘[amauaxﬂgwmaﬁﬁ'mf‘ﬁ’umiaﬁﬂﬁ

Trends of nature conservation, sustainable use of natural resources,

principles of management, conservation policy and laws.

fnrineuardwindoumeilmea 3(3-0-6)
(Coastal Ecology and Environment)

UadeRaunndeumeiimeis fuandeureimea fnmingiveivea
dditinlussuuiinmmefimea SuananEawandonssil nadidnu uasiaten
Juusvidiudndny

Coastal environment factors, coastal environment, coastal ecology,

coastal organisms, threats to coastal ecology and environment, Case studies

and important issues.

mMsdansvilaiudensduiigngiu 3(3-0-6)
(Management of Invasive Non-indigenous Species)

UsedAnisgnsiuvesiivuardnd Jguiludsemalng nansenunig
Aawandoy denuuaziAswEia nquiuaruuifnueanisiniu Yadeildmwanents
NI MIMUANLAZIANITNETTNIINIEA W 10Tl UarTI0TW wuIMNINTYinTse
AumMsingIu Msvssidueandesiunisna NYVNEsEAUTIALATEYF Y
sEinaUsune nsdlfnw

History of invasion of plants and animals, problems in Thailand,

impacts on environment society and economy, theory and concept of invasion, factors
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of invasion, control and management by physical. chemical and biological methods,
research guideline in invasion, risk assessment of invasion, national laws and international

conventions. Case studies.

nwﬂmﬁaﬂuﬁmmxmiﬁﬁ 3(2-3-6)
(Soil Contamination and Remediation)

AudNvazssdulararsUuoy n1sudsdruvesansUudouseninedy
AAYBLAL NeRnsILLaENTIAduEreansUuilauludy msﬁmﬂﬁuﬂmﬁauma
NEAW WAH wey Fanm

Characteristics of soil and contaminants, contaminant partitioning

among soil phases, behavior and transport of contaminants in soil, physical,

chemical, and biological remediation of contaminated soil.

didsnasnsianisuaiivnnah 3(2-3-6)
(Wastewater and Water Pollution Management)
ngvinefiieadeafutafivnieh wdstuia Usslnvuasdnwarae i
Fe wensenuvestide nsfudedninde msmwfiLﬁmﬁﬁmﬁaﬁg\aluﬁmﬂﬁﬁ'ﬁnﬁ
wazapauy nstosiusaiumiai ﬂviaﬂﬁ%ﬁﬂ’lumﬂqmawmﬁu
Laws and regulations associated with water pollution, sources, types
and characteristics of wastewater, impacts of wastewater, wastewater

sampling, laboratory and field analyses of wastewater, water pollution

prevention, wastewater reduction in industrial sectors.

UaNwN1997n1A 3(2-3-6)
(Air Pollution)
LLMéQﬁ"ILﬁﬂ‘UENiJﬁﬁ“{’J‘VI’N@’}ﬂ”lﬂ U‘izm‘lﬂ‘u@\‘]a'ﬁ uaﬁwmqmmﬂ NaNIENU

VBIANYN NN ARBNYNE WarFawnaoy sTUURRAILATINEOUNaREN I8N
nImuAuLaien9e A dn1sAnwiuananiud

Sources of air pollution, types of air pollutants, impacts of air
pollution on human and environment, air monitoring systems, air pollution

control. Field trip required.
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Yezyarlosldodiu 3(2-3-6)
(Introduction to Solid Waste)

mineAnia MIfnfu Mafususy Msvuine nMsudsanin wagnis

finda vezyarlesednilvssdnsamlneddsinmuamiwanden dnsdnwiuen

4
A0UN
Generation, storage, collection, transport, effective processing and

disposal of solid waste with environmental considerations. Field trip required.

waluladslyda 3(3-0-6)
(Recycling Technology)
a = o = at L = i
ﬁanmﬁlmﬂauasmﬂiﬂaaLwaaml'imma@lmn,aﬂuﬂaﬂﬁumaq

Principles of recycling and technologies for reducing waste from

various activities.

WA LT T 3(3-0-6)
(Eco-energy)
mﬂiuiaﬁmiwésﬂLLasﬂﬂﬁmmi‘wé‘ﬁwumuﬁauuaswé’emumuﬁaﬂ
WEULEIRITING wduL WAIIUNMIEAYNS WaIuaY wavuldRan
WoudsTanm fedanm Faana n3eiAnW
Technology for production and management of renewable and
alternative energy, solar energy, hydropower, ocean energy, wind energy,

geothermal energy, biofuel, biogas, biomass. Case studies.

quAviaduindey 3(3-0-6)
(Environmental Sanitation)

VAN NEUIAUIaRWInd Y ?iumé’amLLaxmmﬁ’uﬁ’uéeﬁaqﬁumwmd
Uy m‘sﬁ’mﬂﬁ?{&ﬂﬁga Yzyarey uazemaUuiou N13EUINUIABIMNT N3
MuRUIMEilsA WeINssEun MsguIAvIaiivne fouasaniuysynaunts
RGPV IR AT RRTVERE: NIy

Principles of environmental sanitation, environment and relation to
human health, sewage excreta, municipal waste and polluted air
management, food sanitation, vectors control, epidemiology, housing and

work place sanitation, control of environmental nuisance.
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mMsUssfiuaudesnuduandey 3(3-0-6)
(Environmental Risk Assessment)

Jomennsidies nsounsUseidiumnudes MIwyYAudunIe n1svsudiy
NSAUNA N15UTEIUNANTENU N9 TLUNA TS S n1sUsziliuaulintuay

ANLLEY IR LA NS DN IN AT AL AUEsBsAsAiLaruivuiday Ans

'
o =

Samsmnsidssnudindos msdanisarudsdasgurudug wevnsanny
Fesuavnisdeans nsdAn

Definitions of risk, risk assessment framework, hazard identification,
exposure assessment, effect assessment, risk characterization, uncertainty
assessment, risks to environment from development, risks associated with
chemicals and contaminated sites, environmental risk management,
community-based risk management, risk policy and communication. Case

studies.

1NIFIUNNTIANTAMINEDY 3(3-0-6)
(Environmental Management Standard)

nMaumudanndeudosdiu ulevieduindey n1snunudnnde
msseyUsaiiududinndey ngmneuardediduiy q MsUsufiuiosz 13
Inquszasduavidming mahlUdfoR nsessasy nsUssdiunielu numy
M5nns Msdssiivangussifiunouen nsdifinw

Initial environmental review, environmental policy, environmental
planning, identification of environmental aspects, legal and other
requirements, evaluation of significant, objective and target setting,
implementation and operation, checking, internal auditing, management

review, external auditing. Case studies.

aawﬂﬁquamﬁauLﬁ@ﬂ’JimaﬁmLLasqﬁﬁﬂﬁL‘“ym 3(3-0-6)
(Environmental Labels for Green Marketing and Business)
wualdunismainlunisuansdoyadanandeuvendndns ninnisuay
ﬂﬁzanamﬂ%qané’amé’wSammmmgﬂumﬂa loweale 14025 defmunuazis
Uil haeandowmutormunvesaanndandeutssand 1 sandaanden
ﬂ‘?iﬁnﬁﬁmsmmanwwuﬁaﬁammé’amimamaaw%’g%’ﬂi“ﬁﬁm Useiandl 2 aan
?iumé’auﬁmiLtamqﬁagaﬁ'mmmm uarUselandl 3 aandsnndonisnsdanis

Usuliudninsdie MmobaaIndauandeulsanvanegitluiassaUsene na
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NeN1IEILUTURoE 19T E U nagNsNISHRILINERfusiat1ededu aain

g
EQLLamé’auﬁvw%'UﬂwﬁmaﬂmLLaxqsﬁﬂﬁL%m nNIEANY

Marketing trends for environmental product declaration, principle and
type of environmental labelling according to the international standard 1SO
14025, criteria and compliance method to meet the requirements of
environmental label type 1 life cycle-based environmental label,
environmental label type 2 self-declaration environmental label,
environmental label type 3 life cycle assessment-based environmental label,
examples of different environmental labels in Thailand and overseas,

sustainable  branding  strategies, product sustainability  strategies,

environmental labeling for green marketing and business. Case studies.

ANURRTEUTBIDIANSRafIALLAT AIInd BL e M IWRILRE 19 U 3(3-0-6)
(Corporate Social and Environmental Responsibility for
Sustainable Development)

LuIfinAUSURRTOURDdIANYEtaIANT WIRTgIUNTLlTIIUIIE BRIy
sullnveusedinuvefUssnaunisgaamnssy selsunavannsgiuainaindae
AUTUHATDUADEIANYDIBIANT nslasiginasnisinnisdildculddiuie
vann1sdiAguesnsduiugsiefisuinveusedny MsvauIwarnsUssdiune
TsansiisuRnvouredsn nMaTausenulasinisiiuinteusedng unisey
MnnsalfnwlulszmALasanlssma

Concepts of corporate social responsibility(CSR), CSR-Department of
Industrial work standards, international principles and standards on SR,
stakeholder analysis and management, essential principles of CSR, CSR report

writing, development and evaluation of CSR projects. Lessons learnt from

national and international case studies.

ﬂﬂi%’ﬂﬂwsgﬂu%’agaﬁméqL,L'mé'au 3(3-0-6)
(Environmental Database Management)

Waunsuduiaguuuunss nsideulusunsuduiiugiu Tusunsudmiu
msdnmsdeyauazgiudeys mstnauedeya msTinssideyadelusunsy
af R n1sdansgudeyadislusunsugiudeys szuvansaumansgiienans

Tayaanminyefuszezlng
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Spread-sheet software, basic programming, programming for data
management and database, data presentation, data analysis with R statistical
program, database management with database software, geographic

information system (GIS) remote sensing data.

WUUTIR0WMINeFanIasund ol 3(3-0-6)
(Modeling in Environmental Science)

UV LUUT1809 NITILASIEINIST1a09d01un1S o) SRV IERRED
nenila vanAwITnIsIassanIunisal F9819709N159180 U UUMINEANARS
Aandeu

Systems, models, simulation analysis, random number and generation,

simulation softwares, examples of modeling in environmental science.

maeniuavgumansluanuivho 3(3-0-6)
(Workplace Safety and Hygiene)

Ispduiilosnannisusznevenin sunseluanuiivho IRV IERR
M3lsneue®n MsaeuauLazInnsNsmNUasasy finsfinwuenaniui

Occupational diseases, workplace hazards, occupational accidents,

safety investigation and measures. Field trip required.

MsByumaimermansuasmaluladfundoy 1(1-0-2)
(Environmental Science and Technology Writing)

wurAaiugulunisBeusisunarunaudsinisluuiunees

Iveransiavwaluladdwnenday

Basic concepts of writing technical reports within the context of

environmental science and technology.

NM3IANITTLUUTIALAENSNEINTSTTUYR 3(3-0-6)
(Ecosystem and Natural Resource Management)
MENNITINNITUAZNITINUNUST UL ALEEN N NS5 55U AuAnAY
WBEANTIIIEMEAIndeN NS BB wndey MSUSNsUaENIsUsEdiuan
MIVINsEULENA 1AT0elan158ANISAIRSaLLALNTNENNSSSSUTE n1s
Lﬁwﬁ'mmaéf’aﬂuu,aznﬁﬁd';uifammﬂiwwu MsIANTSsEULIAIIUN 1iia

nagyeilsia ulsusuangmneiineidos msussmIansEUNIAwInd oy
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uayNIUTUmvBYEd NMsdnn s uuinALayINeINIssIUYIRTEAUYI AL

WA NIURNEN

Principles of ecosystem and natural resources management and
planning, environmental threats and challenges, environmental sustainability,
ecosystem services and valuation, environmental and natural resource
management tools, social involvement and public participation, terrestrial,
freshwater, coastal and ecosystem management, policy, laws and regulations,
environmental mitigation and human adaptation, ecosystem, ecosystem and
natural resource management at national and international levels. Case

studies.

fad favnaEanmdandeunish 3(3-0-6)
(Aquatic Environmental Bioindicators)

AdFyr0edaiTinluuma i ﬂmmwffw uafiun1ai wuInuAn
Aeafufadiamedanm st amadann AN3NTINABUANININAINE DL
i U‘;zLmnﬂaqﬁqﬁ%%ﬁﬁmﬂﬂumiﬂizLﬁuﬁmmwﬁ‘;w unanmeuiy dnint
fiu MuauLaSe wianh Yan fiwsh nsdifnun

Importance of aquatic organisms, water quality, water pollution,
concept of biological indicators, biological indices, aquatic environment
quality monitoring, types of organisms used for water quality assessment,

phytoplankton, benthic invertebrates, true worms, aquatic insects, fish,

aquatic macrophytes. Case studies.

m‘sﬁmmuu,azﬂa‘qwémﬁ”ut\l)ﬁwmnﬁamwmemLa 3(3-0-6)
(Monitoring and Restoration Strategies of Marine Biological Resources)

nagnsn1sfanudniunineinsiinmnimeia nsdenisnisaisaf
WY AL ﬂaqwémsﬁuﬁﬁw%’uw%’wam‘a%amwmmma N13IATIERUOYEN
msfenuna Ussiulymiifinasensnennsianmmmeia nsdidne wazvite
Aulsuisiuddey

Monitoring strategies for marine biological resources, selection of
appropriated survey techniques, restoration strategies for marine biological
resources, monitoring data analysis, threats to marine biological resources.

Case studies and important issues.
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m‘zL‘U?iauLLUmaﬂwwqﬁa'}mﬂﬁaﬁmmé’au 3(3-0-6)
(Climate Change on Environment)

ﬁqa‘hﬁ’@mmwamiLU?{amLUaaamwQ:‘jmmm AUNANIILAANTT
LU%IEJULLUNE‘IJV]WQﬁEJ’m’Iﬂ wani:wummmnﬂﬁiauwadanwwnuﬁmmﬂ@imwu
fnemaun sruufinaiie sruuinaeils auduamiems Lazguam
GEONT mamamsainsUAsuilasnmgionia msussdu eusewln
fensilasuilasaninglionnd LIMNENNSUTSININANSENULAENSUTURN
ulsnsuaveydogwislussfumfaruiund nsdifnw

Definition of climate change, causes of climate change, climate change
impact on terrestrial, freshwater, coastal ecosystem, food security and human
health, climate change prediction, climate change vulnerability assessment,
mitigation and adaptation, national and international policy, law and

convention. Case studies.

Msdamsinguazveudeduniny 3(3-0-6)
(Hazardous Material and Waste Management)

A1591uun dnvmzianiy nsUsiTaquazvendedunse nguuie
‘uwﬁ’fyaﬁ'aLLazngﬁaﬂ‘zﬁuﬁLﬁm%’m AuLdufie A8n1svesvendssunsielu
Aauandouuazkanssny Matanmsinquazvendesunse fnsfnuenaniud

Classification, characteristics, identification of hazardous materials and
wastes, relevant laws, legislation and regulations, toxicity, fates of hazardous
wastes in the environment and their impacts, hazardous material and waste

management. Field trip required.

weluladnsurdainge 3(2-3-6)
(Wastewater Treatment Technology)
Jfideaieusnney 01651322

msldusslordanntn sruunusmtnde nsruaunistidadidenia
AEATN ATl LAT-n1EATN asdian nstidanaAldangneudand N1s
adunnsg LLasmﬁﬁwqe%’mﬁﬁzuuﬂ'}ﬁmﬁ%ﬁa finsAnwiuananIud

Water utilization, wastewater collection system, physical, chemical,
physico-chemical and biological wastewater treatment. processes, sludge
treatment and disposal, process operation and maintenance of wastewater

treatment systems Field trip required
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mmiuT,aﬁﬁw%’um‘iquumﬁwwNmmﬂ 3(3-0-6)
(Technologies for Air Pollution Control)
JundidesFeuanniou 01651324

AuANBar YR uaTDDIAL Y N1SRARLATI9dRUNA RN N1
walulagnisniuauduavesuasing n1sidenly wmalulagnisniuauuaiunig
Iz aL nay nMsasaianazivaluladnismunundu wuustaswane
VI81NA TEUUTZUIEINA

Characteristics of particles and gases, air pollution monitoring,
particles and gaseous pollution control technologies, selection of
appropriated air pollution control technologies, odor, odor measurement

and control technologies, air pollution modeling, air ventilation system:s.

waluladmstausznisdansuesyares 3(3-0-6)
(Solid Waste Treatment Technology and Management)
Iifeaisunnou 01651325

vinvesvzyaes wansenudodiuindes n1sinn1svesyanasd
unasinda wmalulagnsliusslonivesyadon N13AIVANNATAY N13ANATY
NANSENURDAINS DL AuUaenfyfeaunIn nIfldnw

Type of solid waste, impacts to environment, solid waste
management at source, solid waste utilization technology, pollution control

’

environmental impact monitoring, health safety. Case studies.

uawaudesuazauduaziiioy 3(3-0-6)
(Noise Pollution and Vibration)

Tonuuaznaidnuastendes paudes ngminsuasinnsguiiiedeiy
uafenIudeuasmuduasiiiou aounsnilagiuvewafivnadsauaznis
duaziilou LrasfdalasnansenusLaRenIadsnaraiuduariiioy
\3esdlouasmain n1snnindewasmuduasiiioy N1TAUANIENYIEE
LarMsanATNdUEsITiou nYdifnw

Definition and properties of noise, sound wave, laws and standards in
noise pollution and vibration, present situation of noise pollution and
vibration, sources and effects of noise pollution and vibration, measurement
instruments and technigues of noise and vibration, control of noise pollution

and vibration mitigation. Case studies.
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m?ﬁiaaamaLmsm'ﬁﬁmﬂmﬁqmw 3(3-0-6)
(Biodegradation and Bioremediation)

n1sgeudany n1InuAuaITuafivduniduuusisuailaegdunid
maiuiagmsﬁuﬁdw1q%amwe’hw%’uﬁuuaaﬁﬂﬁﬁuﬁﬂmﬁyau NsYBLaaIELATNT
fluusystanimuesensdurizenndng nsUszgndmadadegyluana

Microblial degradation and control of conventional organic pollutants,
bioremediation technologies for contaminated soil and groundwater,
biodegradation and bioremediation of persistent organic compounds,

applications of molecular techniques.

Beuawsmangmaniuasinelulaifwinde 3(3-0-6)
(Selected Topic in Environmental Science and Technology)
ﬁ’a‘ﬁ’aL‘%‘mﬁmaulﬁmwf‘mmmam%uaxma“LuIaﬁﬁaLnﬂé’amsﬁ’w%cympm%‘
vhieidesasinsdsululusasnmnisin
Selected topics in environmental science and technology at the

bachelor’s degree level. Topics are subjected to change each semester.

FUU 1
(Seminar)

a

nMstiauskareAueiiiesitiaulandinermaniiazivalulad
fawandenlussiudian s

Presentation and discussion on current interesting topics in
environmental science and technology at the bachelor’s degree level.

Topics subjected to change each semester

Ugyniiay 1-3
(Special Problems)
msAnwiduaimaingrmansuasinaluladfuiadeussiuvuigyns
=l = = =
LAYLIBULI VBT UT89U
Study and research in environmental science and technology at the

bachelor’s degree level and complie into a written report.
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lassuineemansuarwalulaidaundey 3
(Environmental Science and Technology Project)
n1sfinwinunitlassuluiidedavlasiuinemansuazinalulai

a o o a = a = =
AUINAUITAUUSYNING UavR8USEUREUSI89U

Study and research project on interesting topic in environmental
science and technology at bachelor’s degree level and compile into a

written report.

Jiniadeugiuasnaiedoudeveasns 3(3-0-6)
(Fate and Transport of Pollutants)
NSTUILMTIMEITanTawandenvesnindiui wWasnlan usseIniALas

391770 ﬂmaﬂwmuLLa“Wqmﬂ'ﬁiu’uaaﬁﬁwﬂmﬂaﬂum U UTIEINALAYUE LD
ARk ﬂﬁnmmmwmammaqm Ay LLaw‘UiiEﬂﬂWﬁm‘ﬁﬂ?ﬂu@ﬂmﬂ’lwﬁ%mﬂa@m N9
Lﬂaausﬂﬂummiwulﬂau’lummeaaﬂmaﬂgﬂimmqmw,a*’mn,ﬂu 1In3T558
WAsl N1INTYaNe ﬂ’l‘iLLUQﬁ’JuLLa“ﬂ’I‘iLF}a@uEIWEJﬂﬂiﬁuLUBu‘iu‘H‘Tm’Jﬂﬂ’]ﬂ‘U@d
Awndey 'Jﬂmﬂ‘umuaaﬁ'LumLLmaamLauNaﬂiku

Environmental scientific processes of hydrosphere, lithosphere,
atmosphere and biosphere. Characteristics and behavior of contaminants in
water, soil, atmospheric and solid waste. Chemical quality indicators of water,
soil, and atmosphere for environmental quality determination. Transformation
of contaminants in environment by chemical and biochemical reactions.
Biogeochemical cycles. Distribution, partition and transportation of
contaminants between phase of environment. Fate of pollutants in the

environment and their impacts.

nsava1TiuuianIsTanITasnndey 3(3-0-6)
(Local Communication for Environmental Management)
ﬂﬂﬁﬂixqﬂﬁﬁﬂmmi’mﬁwmmam%ﬁaLLamﬁaumuﬂswaunﬁdwwamgj

Uszrnaidming anudidgyvesdinindeufnuinenisdanisdwinden n1s

Anseiilemaiszvesesdnanud maluladnisdreneauazdssansitmne

Naﬁ’mqwémmﬁunmé’auﬁnmLLasmiﬂizLﬁquﬁﬂiiu

Applying Environmental science knowledge transferred to target group,
Importannce of environmental education to environmental management, body
of knowledge analysis, technology transfer and target group, effectiveness of

environmental education and behavioral evaluation.
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msassadranaluladdauandon 3(3-0-6)
(Environmental Technology Creation)

Usslnnuaanalulad waluladsssuwi GOV TR IE R gt
qunsal wannsuardinis wasnsussnoumalulad TilauavauUAvensdusenay
wialulad MITMUNLaLIATR T N5as NIz uIuNTRn N139aNLUULAYNNS
aiamaluladlnl aramzvesigmaunndon niassasameluladdanndey
WeTmgUsvasdiane msasaianealulafiilermuddure dunnden

Type of technology, natural, imitated and man-made technology,
equipment, principles and methods, and technology assembling, types and
properties of technological components, delinate and analysis problem,
thinking process, designing and creating new technologies, specific of
environmental problems, creating environmental technologies for specific

purposes, technology creation for environmental sustainability.

wsesiiaiflonsinnsdsnndey 3(3-0-6)
(Tools for Environmental Management)

N139ANITNINGINTES TNV IR Uz uaRwa LS Dy iw3nsdlelunisdanis
Aunndon n1slévdnnstiveing, svvugliansaumeiienisdanisdwanday
ulsuredundon nsdeduldnguune dennasseuinsseme wasnismegy
fapy TausssuuazUssine UIATNININATYTAANT NBIWUAMINS Y N5Ads
\3oteAwInden nsdAnw NsRNwIUBNAnIUT

Natural resources and environmental pollution management, tools for
environmental management, use ecology principles, geographic information
system for environmental management, environmental policies, law
enforcement, international agreement, social measures, culture and tradition,
economic measures, environmental fund, environmental networking, case

study. Field trip required.

Ierransguni 3(2-3-6)
(Watershed Science)
ninengUn 9nning1 thindu drlday ﬂiu‘U’}Uﬂ’ﬁLﬂ@aNU’ILLﬂuﬁu‘U‘U
ssurei Iﬂix‘iﬂ‘i'lﬂLLﬁuUVIU’W]‘VIu’M"UENaNU’? NBNAVDINTTUIWNTINGPER S

=

sENg il T7inen LLaxmﬂmwmmamimaauuﬂaﬂmaaswuawﬁnﬁmmejmﬂn
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nsliffuuasdsnmauiviiinasietvih Uiina Smsnislne uavANAINI ANS
Us::a;nsﬁ%‘mﬁwamvam%sﬁaszuua"mﬂ?’wé&q§u

Water resources, hydrology, surface water, ground water, watershed
formation processes and drainage system, watershed structure and function,
influences of physical, chemical, biological and social scientific processes on
watershed structure and function changes, land use and land cover change
to streamflow, quantities, flow rate and quality, applicability of scientific

methods to sustainable watershed systems.

N3IANTSUNRAIAINTSY 3(3-0-6)
(Ecological Engineering Management)

N139UUNTEUUTIA ASEUIUNISRIATE ST UL NSTUIUNIT
Wermansduinday nsieulvantelunasseninessuuting N1SBALUY N9
muaumﬁﬂﬂ'ﬁamumﬁwmmam%maﬁﬂLL'mé'anLLa::ﬂizmumiﬁnﬂ?mwEld
srUUAnnden nsafaudsBuvesdundo A LR e LS 1veq
ANLLRMNEYRIR IRA DL

Ecosystems  identification, ecological process of ecosystems,
environmental  scientific processes, connectivity inside and among
ecosystems, designing, controlling to manipulate scientific processes of
environment and ecological process of integrated ecosystems. Establishing

sustainable environment, wealthy and healthy of environmental niche.

m'iiJ'i::LﬁuwaﬂszwuéunﬂﬁawwqmmwLLazﬁeﬂm 3(3-0-6)
(Health and Social Environmental Impact Assessment)
fm’nﬂﬂ'5:1a%’wﬁugwsﬁamsaﬁuayuwmwﬁw"ﬁ'wa&sswé‘%unmé’au
N3AN¥ AT mAlan1Ussdiy N1y mnsnslesiunilanasfinniy
n3I9d8Y mﬁmm‘maﬂ‘iwumqﬁmqmmwLtazé'aﬂm
Infrastructure design for support environment system function, principles
study, assessment techniques, reporting, mitigation and monitoring measurement,

health and social impact management,

* el
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feuandounaseansifonseisidin 3(3-0-6)
(Environment and Life Science)

m'miflﬁmﬁ’ué‘%qmé’am’ammﬂuaz‘jﬂuamwé AU vsAndey
e nssvmmmUisuadanindommianienin $a0m Lasdrunoiatinues
wyud nmasdsueumiailudiausesriuansvhon sundedannden msttum
wepwegsenlunmegfionAAsuudas

Environmental knowledge for livelihood, relationship  between
environment and human, process of environmental changing in physical,
biological, and social to human folkways, prepariation for daily life and works,

environmental health, adaptation for surviving in climate change.

nsaemsduivreswaasluiandey 3(3-0-6)
(Environmental Pollutants Detoxification)

a5y unasnude nalnnisieniwludwanden audufiviivinans
Inssaiuarunumuinivesdindey fuddwindeusuisine FWsvdany
La¥N1sanfiy N1IAIVANNISUNINTEINETunaLin LLaSﬂ']SWyu‘lﬂLmﬁ'ﬂﬁﬂmﬁau
a3y

Toxicants, sources, toxicity mechanisms in environment, toxicity
destroying structure and functions of environments, environmental indicator
in toxicology, toxic elimination and detoxification method, controlling
diffusion from point sources and remediation of toxicant contaminated

sources.

ANsIANIsLaTiunIpAY 3(3-0-6)
(Wave Pollution Management)

uafivn1epau wadanisiiudeds n1snsieiadisiatesie nisula
AIUMNENATAT BTN TR EsidoLaIEER nsRenunsiaeULaREne
AAufiiinansenuredsnndey MsIANIsUaieNRAY

Wave pollution, sampling tecniques, determination by instruments,
interpretation of analytical results and statistical analysis, monitoring of wave

pollutions impact to environment, wave pollutions management.

* A Umlng
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L3

msdnnsveadetlugud 3(3-0-6)
(Zero Waste Management)

nMsiinfuresvesdeuaziaiv nansenusedwInaoy VANNITINNITVDY

=

Lﬁ'aLLazmﬁw?ﬁmé’au‘f,ﬁlffju@ué@iaﬂ'l'if{'fﬂﬂﬁ%zl,l,azaaﬂﬁqa 1ide uadv
214 é’nwmsmﬁ@mwauﬁaﬁg@uﬁwwgﬂw msldvsslovdeadaiiie
manyns n1slivendondandn nsudsyundndasionveads msinviuen
a0

Occurrence of waste and pollution. Environmental impact. Principles
of zero wastes management for solid waste, sewage, wastewater, air
pollutions. Characteristics of chain toxicity problems. Waste utililization for

agriculture. Waste to energy. Waste to products. Field trip required.

nMsUssdiudnenwdanadeuiionssanisesedaiy 3(2-3-6)
(Assessment of Environmental Potential for Sustainable Management)

nMUsEfludngnMA WIREouyeNenTN il Fanm WAZAIAL A5IT9UEIL
Anwianunwdsuindonuarmsifuiegieninauiy nMsdendviniadnndey
nMsUssdiudnenmiasnndeuiionisdnnised ety

Physical, chemical, biological and social environmental assessment.
Experimental design for study. Environmental existing and fileld sampling,
choosing of environmental indicators, assessment of environmental potential

for sustainable management.

gnilusinetlndfafunasmatdeundaslan 3(3-0-6)
(Micrometeorology and Global Change)

Sedmseniind anafougniuufialan nsssmeth msunrangena 113
Inashufiiu nsdaesisiuasvasia NITUIUATRINAIYBMNT UaENTEUIUNIT
\adl nsxmum'ﬁ@mﬁaLLUﬁﬂLLazm?ﬁuﬂﬁU"uaagmwgﬁﬁﬁmﬁuémummgﬂwﬁ%
UsIEINA Bvsnavesfianssunywdiednnquiusienisildsuntasesiusyney
YBIVTILINANULLIN NsvUILNsAANISIUR UL wetatnA AMININDINTA
UnngmselsssuvAvesangeinia nnelandeu

Solar radiation, net radiation on earth surface, evapotranspiration,
heating air, transferring through soil surface, photosynthesis, metabolism and
chemical processes, adiabatic cooling process and temperature inversion in

relation to atmospheric elevations, influences of human activities on land
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cover to vertical atmospheric changing, occurrence processes of climate

change, air quality, natural atmospheric phenomena, global warming.

AuRdRuaznIsiuy 3(3-0-6)
(Disaster and Restoration)
JuuvresnsiindeivinisssunAuasdnuausyaaseith nseuaunis

=

WmansnsLAnSeRURMIssINA aunauaranstnuTesIAaSERTR dudl
?}'“mmmwﬁmmé’au miﬁuwvmawﬁqmﬂmuﬁmﬁﬂﬁﬁ'ﬁ N1SAUANINTZUY
Aswandou

Pattern of natural disasters and characteristics of disasters. Natural
disasters scientific processes. Cause and effect of natural disasters.

Environmental quality indicators. Restoration after disasters.

NMIvaNsasndauiiainunsdedy 3(3-0-6)
(Environmental Management for Sustainable Agriculture)

s w &

Tnssainaduwandouiiiantsinuns Anuduiugvesiuandeusounum
MTANIsNYNS WIMTFIUFUALNYAS ﬁmﬁ%”ﬁ:ﬂmmwﬁlﬂnﬂﬁauLﬁaﬂ’ﬁm‘t}m n13
Iamsannzwinfesiteativayussuuinuns msdanisvendsuasainndriain
NITUIUNITINYAT mi%’mm'ﬁ?’{aLL'mé’auLLUUNamamLﬁam‘smwmé"aﬁu

Environmental structure for agriculture. Relationship of environment
to agricultural function. Agriculral product standard. Environmental quality
indicators for agricultural. Environmental management for supporting

agricultural system. Waste and residues management from agricultural

process. Integrated environmental management for sustainable agriculture.

ﬂ’l‘i%mﬁﬁzUUéﬁLL’ma”E)iJLLUUHiiu’]ﬂ’li 3(3-0-6)
(Integrated Environmental System Management)

wanN15¥RN1sasuanday sULUUMIIaNsAsunden wadlan1sdants
Anedeudeszuy wailanisianisvendouasiadiv N1IAIVANAINTTUNYBE
nalnn1sdnnisdewandey Ui uasughaneiisuiionisdmnisaeuindon ns
fansanindouiioasituiiaife wmsguleteale msUsediuingdns®in nns
aSrauendansdanndeunuuysanns

Basic principles of environmental management. Types of environmental

management. System environmental management techniques. Waste and
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pollutant management techniques. Governing human activities. Environmental
management mechanisms. Philosophy of sufficient economy for environmental
management. Urban environmental management and green area. 15O standards.
Life cycle assessment (LCA). Creation of integrated environmental management

plan.

s353AUIaAwInde 1(1-0-2)
(Environmental Governance)

MANNSESTINAUIETR sysanfunaiiensdanisdandey MsiaUTIN
vanilfisssu malusdla mnusuiaweu anuaenndes AuEwsnt N5
UszdvsnwuazUsvavsua nsfivmua wdnnefissivsssy QRENTRUVEREL LI
foIRis NsdeaIEs MY

Good governance principle. Governance for environmental management.
Participartory. Rules of laws. Transparency. Responsiveness. Consensus oriented.

Equity and inclusiveness. Effectiveness and efficiency. Accountability. Virtues of the

King. Socio-geographic development. Public consciousness. Public communication.

mﬁ{fﬂmfa‘mﬂ%’ﬁﬁuuaaﬁ'wﬂﬂqmﬁu 3(2-3-6)
(Land Use and Land Cover Management)

ArwANfuSsEndenaldifuuasdsunaquiu anssuvesuywdsionis
wWasuuasaniniialan n1swdsuuvasiuiivals a1 waznseiadugiu
nansynuAwndeusedu th uaranmene M3asuuUauesnssuIunTs
’“mmmam'3‘171‘:@n'szmumiﬁﬁmw?\Lgaswwsj‘agwﬁu NITVIUNSLANABATR n1g
Joviuuilunaziniounumienvosysd

Relationship between land use and land cover. Human activities to
transformation of earth’s surface. Recent changes of forest. Grassland and
settlement. Environmental impact on soil. Water and atmosphere. Changes of

scientific process in natural and manmade. Disaster process. Prevention and

preparedness of human processes.

ui’mﬂﬁuﬁnﬁimﬂssmvﬂﬂﬁLﬂﬁauwaqqﬁmmﬁ 3(2-3-6)
(Innovative Ecological Engineering from Climate Change)
ﬂ’]'iL‘UaauLL‘U@QQﬁiﬂﬂ’lﬂﬁi@ﬂ’i‘?tﬂﬁﬂmtﬂaﬂ%aﬂaﬂ NANTENUNIS

Wasuwlasnfionniaressuudiiag RANNIIRBNUUVUTANTSY UaNA15TLae
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AnTsn wianssufion1sdanisszuuiing uinnssufinovaussniigns
LﬂaiEJULL‘UadeJE]’]ﬂﬂﬂ wIARNITeRNLUY N1sUssiuUsyaninm nsUsvyndly
winnsauiiaimnssufiedanisduinday

Climate change to global change. Effects of climate change to
ecosystems. Principles of innovative designing. Principles of ecological
engineering. Innovative for ecosystems management. Innovative products to
respond climate change situation. Conceptual design. Performance
evaluation. Application of eco-engineering innovations for environmental

management.

NInNsUarAIUANLATvaRa NSy 3(3-0-6)
(Management and Control of Industrial Pollutants)

Usen Lma'quamﬂa’eaaﬁmaﬁmmwmLﬁsmnﬂ'samumswﬁmmaqqmawuﬂiiu
mstansdudnindonvesgnavnssy ssuuthimindsgeamnssy walula
N1SAIUANNER YN 19D INAYDIgAAMNT T NM3daNIsNINYeNdugnaIunTsy nns
Innsmnvendedunsie ovfreuuuaranuvasnsts uasngvnefiAgataety
uafiwgramnssy nadiinw fnsAnwiuenag vl

Types. Sources of emission of pollutants and wastes from production
processes of industries. Environmental management of industries. Industrial
wastewater treatment system. Industrial air pollution and control technology.
Industrial solid waste management. Harzardous waste management. Occupational
health and safety and regulations associated with industrial pollutants. Case

studies. Field trip required.

L‘%'aquawwwams%’@ms%aerﬁau 3(3-0-6)
(Selected Topic in Environmental Management)
ﬁ":‘HaL'%mﬁiinau‘waanﬂnﬁé’ml:mé’amzﬁw‘%;y@w%‘ WieiToseed
f‘l’lﬁLﬂgﬂulﬂULLﬁiaxﬂ’lﬂﬂﬁﬁﬂwﬂ
Selected topics in environmental management at the bachelor’s degree

level. Topics subjected to change each semester.

* JyuUa L
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01661497*  dasun 1
(Seminar)
naiausuarafuMemEesiinaulamamsianisiunadenlusesy
Viygn3 WdeSensdimaviduuluusiaraiantsine
Presentation and discussion on current interesting topics in environmental
management at the bachelor’s degree level. Topics subjected to change

each semester.

01661498*  Ugyunniiew 3
(Special Problems)
nmsfinwAunimensdanisdunndeiieduildinnisasnadeusyay
UignsuasiSsussadewdusigay
Study and science research for environmental management at the

bachelor’s degree level and complie into a written report.

01661499*  Tassnunsdanisasuindey 3
(Environmental Management Project)
Wugn: sumsfinUszaunsoiiudunadelaitosny 150 d2lag
msfnwAuailassoluideriaulodiunsdanisdunndesysy
Y3 uaziSouSsadeuseu
Study and research project on interesting topic in environmental

management at bachelor’s degree level and compile into a written report.

3.1.5.2 Medniduivinasvesansduindoy
01671211%  AWIRdeaMsIsuG 3(3-0-6)
(Natural Environment)

WENAIAIUINEUNISTINIR TTAunns N19138918M17098951730
AIURANENYTaIUTEYINS NSANYIYLTU AMLVEaINYEIENITIn SEuLTivg
nsdlAnwn

Principles of natural environment, evolution, distribution of organisms,
population abundance, community study, biodiversity, ecosystems. Case

studies.

* Juutmlugd ** IuTuse
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01671212 wdnIneneanidainday 3(3-0-6)
(Principles of Environmental Science)
mmfﬁalﬁuasﬁﬂnimmaq fiflnanssnuredwindey famansauay
NELE Uaduaznszurunsivillfiiadym wavnsdesiunaru$udsudla
Overviews and various activities with direct and indirect impacts on

environment, factors and processes of problems, prevention and

improvement.

01671331**  %anN159ANISEInADY 3(3-0-6)
(Principles of Environmental Management)
Iﬂ'ﬁqa%’wmqmfm'rwLLaz%"me‘umsxwﬁmmé’au nMsltn$nenssssusg

'
o

WarnIIWAILILUUS DY ulsuiguazngminedsundes nsdanisdauandenly
1Asansmneg

Physical and biological structures of environmental systems, use of
natural resources and sustainable development, environmental policies and

laws, environmental project management.

01671332*  msfinwmansenuaainday H238)
(Environmental Impact Study)
N15d1579 N153ATEe wardsziflunansenudwandonainianssy
Usglnvsingg LLaxnﬁﬁﬁ'au'ﬁqmamimwuﬁaL’fJuLLm‘wN‘lumséfmﬁu'lw%mi
lasens fdnsfnwuenanius
Survey, analysis, and assessment of environmental impact from various

activities and people participation for project management and decision

making. Field trip required.

3.1.5.3 183918 ﬁ"lu‘hi‘sﬁ'a%wmwﬁngm
01401114  wgnueans 3(2-3-6)
(General Botany)

PwhluAefudugwiver meineiveg, #3791 deinginisdn

o

1 a i L3 <
WN?@ﬁQLLﬁSU?WHWﬂWﬁ ﬂTﬂ‘?jUSﬂEJ"UUR]’]ﬂW‘U

General principles of plant morphology, anatomy, physiology, ecology,

classification and evolution. Uses of plants.

b '“Jﬂmﬁ‘%'uﬂ'gq
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Fupd | 2(2-0-9)
(Biochemistry [)
JiidesSeusnnou 01403221 wia 01403223 wiaiSeunsouiy
Wwaduaresrusynouvenyas lnssadruazninfvesdilunssuiunis
maduaiiluwadaisaratedviines laseadig auld wihflwesandlulansy
TUsfu nsafledsn afe towles;
wazlaoules] uagN1TUTEYNe
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.

UURN15Tuad | 1(0-3-2)
(Laboratory in Biochemistry )

JoiidoSsusnney 01402301, 01402311 W%L?auw%’anﬁwﬁﬁ’ﬁmﬁ
Sesfievuasivied awnlnsTilawmes ndiasdlassainavesdaluana audd
mImeamuaziaiiuasmMsinssiialuanafnssueulsinadalasylnnsd

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

enzyme activity, chromatography technigues.

gy | 3(3-0-6)
(Basic Chemistry I)

avmerlAvlATNEE sTUUTiSeRiin SIALEWSIUITIY Wusuiad] USnaudaniug
wia vouven veuwds asavaneuaznoaaoss

Atoms and their structures, periodic system, representative elements,

chemical bonds, stoichiometry, gases, liquids, solids, solutions and colloids.

\Siiugy I 3(3-0-6)
(Basic Chemistry )
Tifugiu; 01403113

QuVmamans saunamansindl aunanil nsauaziva dunaveslessy

edllin s1nunsuddu inlneesiuty wniithinge s \niuv3dugiu
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Thermodynamics, chemical kinetics, chemical equilibria, acids and bases,
ionic equilibria, electrochemistry, transition elements, coordination chemistry,

nuclear chemistry, basic organic chemistry.

Uﬁﬁ’ﬁmsmﬁﬁug'm 1(0-3-2)
(Basic Chemistry Laboratory)
%nﬁugwu: 01403113 n3awiauiu

Ug‘jﬁ’ﬁmwmamﬁm%’uLﬂﬁﬁuﬁﬂu

Experimental (aboratory for basic chemistry.

\wnidun3g 4(4-0-8)
(Organic Chemistry)
Iifeaieusniou 01403111 vis 01403115 w¥e 01403117

NURNIUATBunIE n1sTuuNUssnnvesasUsynousunie Ufjnsen
wiluaznalnvesfiten awmeslewnil infvesansueduman lelasmsueu weafa
wwlad welsuudnlalnsansuay nMsmlassadravesansUsenaudunislngdenig
awnlnsalnd audfuayuiisuivesusancsed smef arsustneviiue weaflan
Alau nInBun3d ounusnsndunis reflunazansdsznavlulasiaudug aiin
ailulawmse nseesilly WWsiu wasnsnianasn

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.

\iBuYsEn1AUfURN"S 1(0-3-2)
(Laboratory in Organic Chemistry)
IiifeaSeunteu 01403221 wianieuiuy

U UANsdmivin 01403221 1eilsunds

Laboratory work for 01403221 Organic Chemistry.
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YSunaiiasesivnaail 2(2-0-4)
(Chemical Quantitative Analysis)
TiideuSoumniou 01403111 vie 01403115
wann1suarnszuIumslunIsin s iniaei alifieanslusuideuis
wnaed mguludinaingei n1sinssilagdiudgn n191As1zslagnig
lnsa mslmnsensa-wa mslnmsalnensifnsenay Milmnsalagnisiinans
Wedou nslninsninend wé’nmiﬁugwuwmaLUﬂIm'IWTmLam%'LLUU@mﬁu
Principles and process in chemical analysis, statistics in analytical
methods, theory in quantitative analysis, gravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation titrations,

redox titrations, basic principles of absorption spectrophotometry.

URURMsUTIaimszsiniamg] 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Inideniouinreu 01403112 wde 01403118 way 0140331 visonfauity vie
01403233 wioniuiu

walAkazUfIRNMvMeaeslias1eiUsnamanil

Techniques and experimental works in chemical quantitative analysis.

WAARA | 3(3-0-6)
(Calculus 1)

flauavaiusiaiiles owiudvasilaifunasmsdsygnd Andeeuiuiuay
N3Uszynd Uiiusuasnisuszens
Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

unaRaa || 3(3-0-6)
(Calculus 1)
Jiideasuiney 01417111
adina i eyiuddes USiusuanedy aunTILTeyiusyagu
Space geometry, partial derivatives, multiple integrals, elementary

differential equations.
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01419211  qa¥vineialy 3(3-0-6)

(General Microbiology)
Tiidouiundey 01424111

nanNN199adiaiven Yaunsduiinngg laswadrweneas WUGNISU N3
YAy wunvedfu nsdanaevy msusrgndnenisinues ems
AMNTTL AMIRADN METIRIILAENTIUNE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification, applications in

agriculture, food, industry, environment, public health and medical

approach.

01419214 qaﬁﬁwmﬁugmmﬂuﬁﬁamﬁ 2(0-6-3)
(Laboratory in Fundamental Microbiology)
Ififeaduaniion 01419211 wiewdeuiy
U uinisdmsu 01419211

Laboratory for 01419211

01420113  U{URASWENS | 1(0-3-2)
(Laboratory in Physics 1)
JuidieaSuuiniou 01420111 vdendeuiy %38 01420117 vTaniouriy
Ufifnsdmivie #andialy | vieRandiugu |

Laboratory for General Physics | or Basic Physics |.

01420114  UfusnsWa@nd Il 1(0-3-2)
(Laboratory in Physics II)
JuideaSeunriey 01420113 uay 01420112 V3BN3BNAU ¥ 01420118
waansauiuy

UURnsdmivin WEndly 1 vSeREndiugau |

o3

Laboratory for General Physics Il or Basic Physics II.

g

01420117  Wandfugu | 2(2-0-4)
(Basic Physics 1)
« & s d' o ¢ o
NAFNENT NaAansvaslung gauvwamans Asedeuiinuvetsstn

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
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Wandwugou 1 2(2-0-9)
(Basic Physics 1)
Ffidonieusnnoy 01420117

1
L3

Tl ushwidn rduumanini saueans Handymluiidosduy

Electricity, magnetism, electromagnetic waves, optics, introduction

to modern physics.

wananam (3-0-6)
(Principles of Statistics)

WInAMAEIAUINERR Faiadume MinAINa Minnisnsyane
ﬁ?LLU‘iﬁ‘j‘mLaxmiLwﬂLLNﬂ’NMﬂ’lﬂzL‘T}U"UE}@ﬁ’JLLﬂié‘ju NTUINUIINTUIY NITUAN

L]

kst Msuanuasdnd nisuanuasiaede aas N MIUUITYINILAYY
uardeIUIryIng Msiesiesideyananud n1siinses AnuuYsUTILLLUING
\Ae7 Mslmsiginisannesdadunuuity

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,
sampling distribution, statistical inference for one and two populations,

analysis of frequency data, one-way analysis of variance, simple linear regression

analysis.

dn ey 3(2-3-6)
(General Zoology)
%’ﬁwmmqé’ﬂué’m’iwé‘ﬂﬂTﬂumi'{hLLuﬂUismwﬁ’ﬂ'iuaﬁi'@.mﬂ’ﬁ‘umﬁmi

Biology of the animals, principles of animalclassification and their evolution.

WANTIINE 3(3-0-6)

(Principles of Biology)

a saa <

Tluanavesdediiin wad uasuunueas WUgAEn3 uwasiimunns
PMINYAIEvewinddiTin Tassadauasmiivednuas i drineag
WOAnTIY

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and plants,

ecology and behavior.
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IAnen1aufuRng 1(0-3-2)
(Laboratory for Biology)
Tideaeunfou 01424111 Wiassundeuty

Uioamsnslindesganssend waduararulsenauvosead Hevisad

q

= [

warmsiadeuiivesans toules warndenuludei®in deidefivuardn’ Tqdns
UBIYAGLaTNIWUNTAE Nsdutuduarn1sieTyresdeli®ie Auvainwany
YadTiTIn waxiliaeing

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.



