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enMdusiainnvesmangns

01651211

01651281

01651312

01651313

wanNIneneansaindon 3(3-0-6)
(Principles of Environmental Science)
mmiﬂ"ﬂﬂuasﬁamswﬁm fifnansenusedainden fomemsay
msden JaduuagnszuaunmsiiliAndgm wamadestulagyusudle
Overviews and various activities with direct and indirect impacts on
environment, factors and processes of problems, prevention and

improvement.

AN OUNEITUYR 3(3-0-6)
(Natural Environment)

WENNTALIAZDUNIGTTUTIR FTuIn1s nsnszanefivesddidin
mmqmmuymﬁﬂswmi miﬁﬂmsqmu ﬂ’J']ﬂJMﬁ’]ﬂMﬁWEW]’N%’Jﬂ’WW IeUU
A NS

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

ecosystems. Case studies.

AINADULIIDILAZNITINNT 3(3-0-6)

(Urban Environment and Management)

Jufideaseuannou 01651211

mmil,ﬁaqﬁwﬁ'mﬁmﬁm nsvuaunsnateiludiodnaznisfiulnves
dles dneineiilos Jamifles aunm@in nnslduseloninu mseenuuy
N199HSLaEN1TIANISILDY

Introduction to urbanity, urbanization and urban growth, urban
ecology, urban problems, quality of life, land use, urban design, planing,

and management.

ANeAEn TR Adol 3(3-0-6)
(Environmental Water Science)

'Jgﬁmsﬁuaam mmLLa‘UiJ'ﬁvmmawawmmuﬂu‘lam amﬂsvﬂamav
ﬂmaﬂwmvmaqm mmmavmawwmm msmmuLLavammsmawwwm
ﬂg‘mmwmmsumﬂumwmmm



01651321**

01651322**

01651323

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.

nsUueulusiuuaznsituy 3(2-3-6)
(Soil Contamination and Remediation)
AN BalzvRRukaransUuleu nswUsdiuvasansUulauseningdy
- - 4w X A LS &
AAYBIAU NeFnTTHLAENNSIAFeUdgasUuUauluAy MIuAuUweaunig
NEAIN 1AL kA TINN
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.

ﬁuwLﬁ&JLLazmﬁmmsmaﬁwwﬁw 3(2-3-6)
(Wastewater and Water Pollution Management)

ﬂ{]MMWEJVILﬂEJ’JGU@QﬂUiJaW‘HVlN‘L!"I LL‘Mﬂ\‘iﬂ’]L‘Hﬂ UTLLANLALAN WL VDY
‘u’]LﬁEJ NaﬂiuVlU‘U’eN‘lJ’]LﬁEJ ﬂ’]iLﬂUG]’JE)EJ’N‘lMLﬁEJ mimammiﬂmu%awﬂu
wesUURnisuazaiaauly nstloafunafivnietn n1santdely
ﬂ?ﬂé}ﬁ]ﬁ’]%ﬂﬁim

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.

YI5LATvRINUNYNN 3(3-0-6)
(Wetland Biogeochemistry)
9IAUTENOULALAN B VRITTUUNUNYNU AMUEIAYvDITIeTalAY

'
a0

WuNYUL1 FnYaENINIENINLaZALYRIAY gNNINgILazAMA NN LN UYL

9
[y

ih Sunsisenseaing fiw Pduniduaziu nsedeuihsnemiuayasuaiiy
it lunsidadinde Aufiduiifiadedu

Compositions and characteristics of wetland systems, importance
of wetland biogeochemistry, physical and chemical characteristics of

wetland soils, hydrology and water quality, interactions among plants,

** 5e3uUTul



01651324**

01651325

01651326

01651381

microbes and soil, movement of nutrients and pollutants, wetlands for

wastewater treatment, constructed wetlands.

1afiuN1901N# 3(2-3-6)
(Air Pollution)

LRAINLEATDINANYNI901NT1A UTLLANVDIANT UANENIIDINA
NANIZTNU %maﬁwmﬂmmﬂﬁiauuwé LarAININEeN JEULRAATY
AFIVABULANENDINA N1TATUANLANYNIDINA fins@nwuenaanuil

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.

voryanoelody 3(2-3-6)
(Introduction to Solid Waste)

nmsnefuda MsANAY MIAUTIVTIN NMTIUGY NITLUTENIN UaY
mM3tdnvezyanosogsiiuszavsninlaedilafenunmasandou fnsnw
wonaauil

Generation, storage, collection, transport, effective processing and
disposal of solid waste with environmental considerations. Field trip

required.

nMslaTsiasuaivandon 3(1-6-5)
(Environmental Pollutant Analysis)

nsduineEmsdsandon uazmsiiusnw welansldindesileliie
nMslaseiasuaivludanandey

Environmental sampling and storage, instrumental techniques for

environmental pollutant analysis.

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

LUININTEYINEsTINTIA nsldminernsuuudsdu wdnnisdanng
ulsunguagnnynefiieaiuniseudny

Trends of nature conservation, sustainable use of natural

resources, principles of management, conservation policy and laws.

** 58391UTUU



01651382

01651383*

01651421

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

Pededandenvedimaeg dwedeuvellvva Tnmiveveilmea
dPrluszuuinaneilmeia foanaudunedenwoils nsdifnw wagide

Wuuseinudny

Coastal environment factors, coastal environment, coastal
ecology, coastal organisms, threats to coastal ecology and environment,
Case studies  and important issues.

nsdan1sviiniugenedungnsu 3(3-0-6)
(Management of Invasive Non-indigenous Species)

Usginissnsiuvesiiguavdnd Joymludssinalng wansenunis

'
a

fuwanaeu druuaziATegna NguwaiuIAnveINIsINT N adeidwanans
INTIU NITATUANUALIANITAILITNIINIEAN LA BABTININ LWINIINTITYI

9 9

FFYAIUNITINTIU NTUTBTUAIIIALIAIUNITINGIU NYNUETEAU LAY

o |

audasEninaUsewme nsdiinw

History of invasion of plants and animals, problems in Thailand,
impacts on environment society and economy, theory and concept of
invasion, factors 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.

ATANSAUR 0L B I INE LA N TIATIZ 3(1-6-5)
(Environmental Sampling Techniques and Analysis)
AnfiFeaseunineu 01651211

Msidenfiuiinsdne msm%’auﬂa?ﬁuméjamﬁaﬂﬁu ANSANYILHUT
waeN1TLsEUUaNTAUMANITMEARS N19INULAZNTEUMIBE1 NMSLAY
Fregraufie@neIn1enienIn 1adl Lazdaaan n1sASBuLUUADUAY NI
WATIHAIDE9 mii’ms’m%a;ﬂa mﬁmswﬁsﬁa;ﬂa ATTI1YITUAN TN
Funndenuinadidne fnmsfnviuenaonud

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

* 58739 bl



01651422

01651423

01651424*

analysis, report of existing condition of the studied area. Field trip
required.
N153ANTINGUATTDLAUTUNTIE 3(3-0-6)
(Hazardous Material and Waste Management)

n133Mun Anvaizianiz nsusinguazvendedunsie ngrune
undaygifuaznglevifuiiiisntes anuludiiv Ainaveswendsdunsely
dauandenuaznansznu nMsdanisinquazvedadedunsie insAnyiuen
annuil

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.

mssjaaamaLLazﬂWiﬁuv\IﬂwN%anww 3(3-0-6)
(Biodegradation and Bioremediation)

N15608aa18 N15AIUANANTNANYIUNITULUUEITUANLAEAUNTE
waluladmsilugnistnmdmiuiuasnilffuiivuteu nsdesamouay
msitunynsTannesansBunidandns malszgndmaiadenluona

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.

L%ﬂiuiagﬁm%’umimuﬂuuaﬁwwﬁ\‘iaﬂﬂﬁﬂ 3(3-0-6)
(Technologies for Air Pollution Control)
Aiidoaseunnou 01651324

AMAN YU VBINUALDRALNY NMSANAINATIVFEBUNANENIDINA
walulagnsauauduazessuazing n1sdenly walulagnisaiuauuaiuni
NETINITaN NAY mimim’?ﬂLLaszﬂIuIaﬁm‘imUQmﬁu WUUIIADINANY
NDINIA TEUUTTUIYDINA

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 systems.

* sngUa lu



01651425%

01651426%

01651427*

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

DRI R AT IEA RN BN AAULABY ﬂgmﬂﬂLLazmmgmﬁLﬁ‘m%m
funafivniadsawazanuduasiion  anunisailiagiuvesuafivniades
wazn1s duaziiiow unasidnuarnansenuresnafivniadsaraii
Fuazifiou adesflouavinada n1snsiaiaidesuasanuduasiiion n1s
muAuLaivadsaznsanAuduaziion nsdidn

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 techniques of noise and vibration, control

of noise pollution and vibration mitigation. Case studies.

weluladnstiininde 3(2-3-6)
(Wastewater Treatment Technology)
Agfisesdeunnten 01651322

nsldlduselovdanmi szuusaumuiide nssuaunstidmindens
8NN AL LAT-NITATN LAZIININ maﬂwﬁ’muazﬁﬁmmﬂauaﬁmﬁ 19
Fufiums wagmsthgadnwssuuthiniide fnsAnviuenaniud

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

walulagmsiidauasmsinnisvesyares 3(3-0-6)
(Solid Waste Treatment Technology and Management)
Aiidouseuinnen 01651325

ylinvesvuryaney NANTENUABAININGD mﬁmmi%zsﬂawaﬂﬁ
wnaaniile ialulagnislduselovdveryanes nsAruaNNafiy n1sAnAIY
NaNsEVIURRAINGeN Aasadusoaunm n3diAnu

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.

* g3 Ul



01651431

01651432

01651433

01651434*

wanMsIansAaIndon 3(3-0-6)
(Principles of Environmental Management)
Aiidoaseunnou 01651211
Taseadranienieninuazdininvesszuvdsuindou n1sld
NENEINTFITUIR wazn1THALILUUE Ty ‘LJISJ‘U’]EJLLﬁ%ﬂ{]‘ViﬂJ’]EJ’éQLL’méIEm
nMsdan1sasndanlulasanisangg
Physical and biological structures of environmental systems, use
of  natural resources and sustainable development, environmental

policies and laws, environmental project management.

NSANYINANTENUAIINS BN 3(2-3-6)
(Environmental Impact Study)
Agfisesdeunnneu 01651211
N1581579 ﬂ’]i%Lﬂi’]%ﬁ LLaS‘UiZLﬁuwaﬂiZV}UéﬂLL’lﬂﬁﬁﬂﬁl’mﬁ‘ﬂﬂi‘iiﬂ
UszLanenge) Weduwwmdunsdadulauimsiasims fnsdnwuenaanui
Survey, analysis, and assessment of environmental impact from
various activities for project management and decision making. Field trip

required.

mmgmms{]’mmﬁéunﬂﬁam 3(3-0-6)
(Environmental Management Standard)

nMsnumuAwandeidedy wluedwinden n1snnuEuanden
mMyszy Ussiiuiudsnaden ngyansuastetsdudu 4 mydsedudosy ns
Fringuszasduazitming msinlUURTE nsesaraey mavssiuniely
MUMIUNSINNTS NMIUsTiuNEUTTIUA1EUeN NaAn

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.

amndandouiionsnainuarginadiden 3(3-0-6)

(Environmental Labels for Green Marketing and Business)
wnltunmsnatslunisuansdoyadauindouveawdniam nénnisua

Usglnvaanndanndeudnedamuinasguaina letoale 14025 terimunuayd

@
o
=
]
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01651435%

01651451

UQ‘U@LW817/13@ﬂﬂﬁ@ﬂ@?ﬂ%@ﬂ’]ﬂﬂﬂ%a\iﬂa’]ﬂﬁﬂLL’N]@E]ZJ‘LJ? Lﬂ‘V]V] 1 2810
aﬂm@aawmmiwmmwaﬂimumammmaamimmaammmmm ‘UiuLﬂ‘VI‘VI 2
1€anN aunmaawmmammamamsmmaq LLﬁuUiuLﬂ‘VWl3 amﬂmm@aaw
E]’NENﬂWiUiuLiJU']Q‘\]ﬂiSU'm mammmﬂammaau ‘UﬁuLﬂVW]N‘]‘VNIULLaS
AaUszmAn]gnsNTaTLUTUAREEITY nagnsn s AR S uTiegadsTy
andandon dmfunsnaiauargsnedilen nsdiAnw

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.

AuSuRnTeUTeTIAnIHedinuLarAIndeuiie s aneges Bl 3(3-0-6)
(Corporate Social and Environmental Responsibility for
Sustainable Development)

WIANAINSURATOUADAIANYBIBIANT UINTFIUNTULTIUIIFIEAINY
SuraveUsadIrNvaIUTENOUNTERAMNTTN S8 UBULAIIATEIUEINAI0IY
ANUSURAYDUADHIANUBIDIANT N1TIATIEYkAEN1TIANSHIdIULAdIuLEe
vanmsddyuesmsiiiugsianiuineusediny nMswaLLaznsUsEiiuna
Tnsansfisuinveusiedinn madeussnulasinsiisuRaveusednn unidey
nnsalAnelulsEmeALaz AU IEINA

Concepts of corporate social responsibility(CSR), CSR-Department
of Industrial work standards, international principles and standards on
CSR, 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.

NSIANNTFIUTRYAMUEILIAGY 3(3-0-6)

(Environmental Database Management)

* g3 Ul



01651452

01651453

01651461

01651462

Tsunsudnsaguuuuanss  madeulsunsuduiiugiu Tsunsy
dmiunisdanisteyauazgiudeya nistauetaya NMTIATIERYoYaME
lUsunsuadd R n133n15g1udeyanislusinsugIudeys sEUUaITaunanig
Qiifans Toyaanninsiadusseslng

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.

LUUTIERWNINEIMEnSEwIndon 3(3-0-6)
(Modeling in Environmental Science)

JEUU WUUTI88Y N15IATIEIHNTINEBIE0IUNT0] ﬁﬁmu?jmmzmi
non1tda FoWfwIsN1991899801UNITl A188199D94N19T180IUUUNIS
AnenFnansaInden

Systems, models, simulation analysis, random number and

generation, simulation  softwares, examples of modeling in

environmental science.

nMsBeumanermansuasmaluladduwinden 1(1-0-2)
(Environmental Science and Technology Writing)
LLUDﬁﬂﬁUEWUIUﬂ’]iL%SUﬁ’]EJ\‘1’]‘L!LLaSUV}?’]’NN%GU’mWSIUU%UVISUGQ
Inermansuazimaluladaindoy
Basic concepts of writing technical reports within the context of

environmental science and technology.

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

Tsasuiilosnannisusznevendn suasieluaniuivinu g
21NN15UTZNBUDNTN NITEDVAIULAZUINTNITANUUABAAY 1N15ANYIUDN
annuil

Occupational diseases, workplace hazards, occupational accidents,

safety investigation and measures. Field trip required.

AU INA DY 3(3-0-6)

9

(Environmental Sanitation)



01651463*

01651471

01651472

wﬁﬂmﬁmqqmﬁma?ﬁLL’mé’am ?1'&ané’auLLazmmé’uﬁuéﬁiaqmmw
VBIUYYE mﬁmms?aﬂﬁga VOYaHDE wazornAvuLau QEGLRBIRE
91113 NMIAIVANNWMULIA ININTTLUN msqmﬁmaﬁﬁﬂmﬁ’aLLazamu
Usznaunns mimuammé’ﬁmmmﬁqLL’mé’am

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.

MsUssiuanudeadudanndey 3(3-0-6)
(Environmental Risk Assessment)

ﬁiJ’]iJﬂ’J']ﬂJL?dilEJﬂ ﬂi@Uﬂ’]iUi%Lﬁ‘Nﬂ’l’mLﬁﬂﬂ missqﬁaé’umw 19
Usziflunsduda nsussifiunanssnu nMssuunaudes nisusediuaalyl
LUUDY ﬂ’J’mLgﬂﬂéjﬁuanLL’JﬂgaﬂJﬂ’mﬂﬁﬁ‘ﬁWU’] mmf%smsuaaaﬁmﬁuazﬁuﬁ
Yudlou msdansamnudesduduiniey nsdanisanudsslasyuudy
31U NIEI‘U'WEJﬂ’J’]QJL%EJQLL@%ﬂWi%@ﬁ’]’i ﬂiiﬁﬁﬂ‘iﬂ’]

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.

wialulagsluiAa 3(3-0-6)

(Recycling Technology)
vanms3luAauazimaluladifieanUiinuianldudlufanssudingg
Principles of recycling and technologies for reducing waste from

various activities.

WASNUGIUIA WaTN1SIANG 3(3-0-6)

(Eco-energy and Management)
wWAlLlagNTHANLAZNTIANSTNAIN UM U ULAZ AN

maden wisuuasefind wasnuh NSIULUNEYNT NEIUAN Wasaule

finn Womds Fann fedanm Taana nsdifine
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01651481

01651482

01651483

Technology for production and management of renewable and
alternative energy, solar energy, hydropower, ocean energy, wind energy,

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

Tmingnguad 3(3-0-6)
(Chemical Ecology)

Sunsisurvesesdusznavluduinden nansenuresarsiaiinag
nszUIUNITLARTuADe iUz Awindeunassyuuiing siasidenves
SunsizensenindalPiauardaandey

Interactions of components in environment, impacts of produced
chemicals and processes on components, surrounding and ecosystems,

details of interactions between organisms and environment.

i araTanindundeuniei 3(3-0-6)
(Aquatic Environmental Bioindicators)

mmﬁﬁm%q3@1‘3%3@114&%5@&’1 ﬂmmwﬁg’] yaRen1ad wuIrUAn
LﬂEJ’JﬂUG]’J‘U’J@V]'N‘U’Jﬂ’]W WU‘L!‘U’JGW]’NSU’JIWW ﬂﬂimﬁﬁﬂﬁ@UﬂMﬂ’]WﬁﬁLL’J@@@@J‘VIN
m ‘UiuLﬂ‘Vl“UENﬁ\‘ilI‘U’JGWIU’]@J']IﬂUﬂ’ﬁUiuLll‘uﬂmﬂ']‘W‘N’] LL‘Wﬁ\‘iﬂGl’eJu‘WSU am‘wm
AU WUE]ULL‘VIT\]N LLlIﬁ\‘i‘m Uan ‘W“U‘Ll’] ﬂimﬁﬂ“l&ﬂ

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‘iaﬂmmLLazﬂaq%ﬁ‘miﬁuWﬂﬁWEﬂﬂié?nmwvmwma 3(3-0-6)
(Monitoring and Restoration Strategies of Marine Biological Resources)

nagnsnsAnmudmIuNINeINsTIAIamEia Nsidenisnnsdiiad
RTFVSEAAF ﬂaqwéﬂﬁiﬁuv\lﬁm%m%mﬂi%amwmx‘mma m'ﬁmiwﬁ%’aﬁdamﬂ
mMsfanung Uspiulgmiidnasensne1nsdanmmimsa nsdine waz
wdeidulsadiuddy

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.



01651484*

01651485*

NITAANITTEUVLIALAZNINGINTTITUYG 3(3-0-6)
(Ecosystem and Natural Resource Management)

NANNITIANITHAZNITINUNUTEUUHLIALAZNINEINTTITUYIA A8
ANANNLALAATNIMIENINEIIAdeY AnudsBuniaduindon Asunng
wasnsUszliuAnIsuinisues ssuuilig 1a3eslenisdanisdsndauuas
NENIFTIUTR  Msietemndiruuaznsidiusinvesdsyrry 03
famsszuuiammaun thia uasmeilineia Wlsusuasngumaneiiieades
ﬂ’]iUiin’maﬂiwmmd?iﬂLLaﬂﬁauLLazmiU%’Uéf’maﬂmuwﬁ N19IANITIZUU
TNALAZNINGINTETTUTIRTLAUTIRUAZTUIUIYR NTUANE

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 mitication and human
adaptation, ecosystem, ecosystem and natural resource management at

national and international levels. Case studies.

miLﬂ?ﬂlwuﬂamquﬁmmﬂm?ﬂmé’au 3(3-0-6)
(Climate Change on Environment)

Adrfnauresnsilasuntasanimgiionnia anngnisiinnig
Wasuulasanmgiienna sansenuvessiUdsuulasanimgienniesessuy
UIANIUN SgUUﬁL’Jﬁ‘i’ﬁﬂ ﬁ%UUﬁL’Jﬁ%’]EJE&]Q ﬂ’]’]ﬂJﬁUﬂ\‘iﬂ’N@’]M’]‘i LLﬁ%Estﬂ’]‘W
yosuywd MimansaimsivAsundasanimgiionna msUsadiu enuseu
Iﬂ'ﬁﬁi@ﬂﬂﬂﬂgﬂuLLU@Qﬁﬂ’]WQﬁ@’]ﬂ’]ﬂ LUINMIIATTUITENTINAAISNURASNIT
Uus uIstEJLLa3@1‘,;%’@1“@1‘17?@1‘1453@%%1au,azmmsmﬁ NIUANYI

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.
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01651496*  Bavamenyinenmaniwazinaluladauinadon 3(3-0-6)
(Selected Topic in Environmental Science and Technology)
WideisasdithaulanainemansuazmeluladFuwindouseauysyan
a3 hiteisessdnmsdsululuusarnianisiine
Selected topics in environmental science and technology at the

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

01651497** &y 1
(Seminar)
mMstauenareduseisesiivaulanainemaniuasinalulad
dunndeuluseiulsynns
Presentation and discussion on current interesting topics in
environmental science and technology at the bachelor’s degree level.

Topics subjected to change each semester

01651498** Uy Ay 1-3
(Special Problems)
mMsfnAuATmanemansuasmaluladduadoussiu
USgannsuaziseuissadsuduseau
Study and research in environmental science and technology

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

01651499%  Tasssinermansuasmeluladdwinden 3
(Environmental Science and Technology Project)
msfnwduailassludeiauladuinemansuasnalulad
AunndausyiulSuaes wasSeussadouseny
Study and research project on interesting topic in
environmental science and technology at bachelor’s degree level and

compile into a written report.

** 5g3vUTul



3.1.5.2 5983910u Nilysiaivivanangas

01402311

01402312

01403113

01403115

Fpdl | 2(2-0-4)
(Biochemistry 1)
Afideadounnneu 01403221 wie 01403223 wioiSeundouiy
\waduaresUsznauTemad Tnswad suazninfivenitlunssuiunis
nednailuadaisarareUiines Tasead1e aud® wihfivesrsTulawmsy
1UsAu nsailanasn aim toulwsl
waglaouleyl wagnsuszend
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.

UUAn1sTuadl | 1(0-3-2)
(Laboratory in Biochemistry 1)

SefidoaSeuNnnou 01402301, 01402311 soLsguNIauAuULURNS
Sesfiovuazdvines anlnsinlaued nsdaedlasiadsvesiiluiana st
MINEAMBAZIATILaENTIATIeRTIlaNaRInsTueulesl
wiatalasulnng i

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

biomolecules, enzyme activity, chromatography techniques.

WAl | 3(3-0-6)
(General Chemistry 1)

9zRaNLAYlATIASIY STUUNSRRN Wussall URAsewell wia vedmad
ol asavate Bdninsladuasnisunndululoseu gumamans auna
L3l

Atoms and their structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, solutions, electrolytes and their

ionization, thermodynamics, chemical equilibria.

ATl 1 3(3-0-6)
(General Chemistry II)
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01403221
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I NFoRSEUNIAY 01403113
JauUNaFansall nsauwaziud aunavetleaau Wil s19LInSiEum
a a o = &fa U ala a 6 aa = fdy
N 5I9UNITUTTU F15UTTNDY WAILADSALLTY PITARYS LANDUNTYNUFIUY
Chemical kinetics, acids and bases, ionic equilibria,
electrochemistry, representative elements, transition elements,
compounds, coordination chemistry, nuclear chemistry, basic organic

chemistry.

UfTRnsATiiug 1(0-3-2)
(Basic Chemistry Laboratory)
Adidesdeunnteu 01403115 wiondouiu
UFTRNdm3 Ui 01403113 1aivild | uay 01403115 wadivialy |
Laboratory work for 01403113 General Chemistry | and

LPIIBUNTE 4(4-0-8)
(Organic Chemistry)
ArideaFeuinnou 01403111 wie 01403115 vde 01403117

NOBANINALBUNTE N15TMUNUTELANTB9E1TUTENaUBUNTY U ATEN
wiwaznalnuesljisen awmeilowndl ialivesaisuedudn lalasa1sueou
woada glan welsuudnlalasaisuou  AsmlAssaswwesaIsusznaudunsd
Ingdananingalnt authvasUiservesioanased dies a15usenouil
uea Weadlan Alau NIABUNTE ayNuSNIBuUNIE ilukazansusenau
Tulasiudug afin arslulawse nsneviilu TUshu wavnsailandsn

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.

AIBUNIENAUGURNTS 1(0-3-2)
(Laboratory in Organic Chemistry)
TRDITIUNIADY 01403221 WIewIoNu
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01403232

01417111

01417112

UfuRn1sdmsuIvn 01403221 wwiiBuvsy
Laboratory work for 01403221 Organic Chemistry.

Usuaasigsinianil 2(2-0-4)
(Chemical Quantitative Analysis)
Iniifessoumneu 01403111 vi3e 01403115
NANNITHAZNTZUIUNSIUNTIATIZINNLAL adfmanslusziiauds
Ans1e9t neuilutiinadinszs mydesgilagimin n1sieseilaenis
Tnmse mslnmsansa-lua msbmsalagnisifinazneu nslnmsalagnisiin
aaidedou nslnnaninend udnnsiugusesaninslauviuuuganiy
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.

UURNSUSINAAATIEAINIGAL 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Agfiseadeunnneu 01403112 wie 01403118 way 01403231 wiondout
%99 01403233 Wisoniouiu

wiallakaz U URN1sMeassins s nuTuIanIsall

Techniques and experimental works in chemical quantitative

analysis.

LAANE | 3(3-0-6)
(Calculus 1)
Alauazausdailiol syiusyaalantulasn1sUsEynNd ALTIaYRUSILAL
6 Q o 6 i3
nsUseyne Janusuazn1sdszyne
Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

LARAE I 3(3-0-6)
(Calculus II)
v NRBIIULINDY 01417111

s
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01419211

01419213

01420113

01420114

01420117

Space geometry, partial derivatives, multiple integrals, elementary
differential equations.

TNy 3(3-0-6)
(General Microbiology)
Ipiideadeusnniou 01424111

VANNNaTYTING Qaunsdulianiag laseasnawesead Wugnssy n1s
ATLAT WWVUBRTY N13IANNIAVY NTUTLLNANIINITINGYAT 819113
PAFINNIIU ?iQLL'JG]éJE]lI ﬂ’]'ﬁﬁ']ﬁ’]iﬂJEj‘ULLaBﬂﬂiLLWWEj

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification, applications in
agriculture, food, industry, environment, public health and medical

approach.

TN hlUunAUfoRng 2(0-6-3)
(Laboratory in General Microbiology)
Afifesdeunnteu 01419211 wiondouu uaz 01424112
Uuansamiu 01419211
Laboratory for 01419211.

UfuRn1sWa@nd | 1(0-3-2)

(Laboratory in Physics I)

Afigesdeunnteu 01420111 wiendouiu wie 01420117 wiendeuiu
UftRnsdmsuin Mandialy | videRAndfiug |

Laboratory for General Physics | or Basic Physics .

Ufusn1sWEnd Il 1(0-3-2)
(Laboratory in Physics )
Afidoaseunnou 01420113 way 01420112 vivendouiu wie 01420118
nIDNIOUAU

UfTRnsdmsuin Mandvalu Il wieRlEndiiugu I

Laboratory for General Physics Il or Basic Physics |.

1%

WaAndnug | 2(2-0-4)



01420118

01422111

01424111

01424112

(Basic Physics 1)
namans nafansvedlva gauvnamans n1swnasunwuuesuein

Mechanics, fluid mechanics, thermodynamics, harmonic motion.

Anaug I 2(2-0-4)
(Basic Physics 1)
Aiideadeusnneu 01420117
It wiimdn aduusimdnluih Vieumans Fandeelmaldossy
Electricity, magnetism, electromagnetic waves, optics, introduction

to modern physics.

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

wuInuAnREIRUIvadA Faadiundsd finA1nane §aIanas
32978 MLUTAURATNITHINLIIAINUIZTUTBIRILUTEN N1SHANLIIVIAUY
nMsuanuasties n1suanuIUNR A1TUINKIIATBES @R ayuudmiy
Usznaien  wazaesuszsvins m'ﬁmiwﬁsﬁagammﬁ ATILATIZA AU
WUSUTILUUYNUAET ATILATIZANITONNDELTLAULUUEE

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.

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

Paluanavedaildin 1wad uaziuunuedty siugmans wagiiauins
AuanTaNevewlnddiTin lassadsuasutiivesdniuaz iy Sreine
WAENANSTY

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

ecology and behavior.

Ine1naluRng 1(0-3-2)



(Laboratory for Biology)
Iiidoasounnou 01424111 viedaundeuru
UftRnsmslindesansemi waduazdrulsznevvonsad Hovnead
uazmaindouiivesans wules uaswdinuludadidin Wodefivuazdng fgins
YoaaduarnsuULead nsduiudLarnnaTyvesddidin avumannvans
10939iT3n wardiarine
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.



