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01651211

01651281

01651312

WaNINEIMaNSAwIndey 3(3-0-6)
(Principles of Environmental Science)

anudiialunazianssumneg linansymudedwandon Hanemse
wazn1aden Jadouasnssuruntsivalfiindam wuametesiunas
Uiuusaudly

Overviews and various activities with direct and indirect
impacts on environment, factors and processes of problems,

prevention and improvement.

AauandeunIEssHYR 3(3-0-6)
(Natural Environment)

WANNTTAIULINADUNIIETTUYIR TTAUINT N15NTEIERIVDS
Aufi¥in AugauaNysalUsEIINT MIFNWIYNIY AIUVAINNATEMS
T seuuiliag nsifnw

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

ecosystems. Case studies.

Aunndeudiowarnsinnis 3(3-0-6)
(Urban Environment and Management)
Iiideadounniey 01651211

audidosiuinsudes nsruaumsnanadudiewarnisiiulaves
dee Durfingudles Yaymidles punm@in msliussloniiiau nseenuuu
NTINEATNITINNITLLDS

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

planing and management.
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Ingnmanimaiiddanndey 3(3-0-6)
(Environmental Water Science)

"i’gfﬁ'ﬂwaaﬁw fuwazUsuinvemineinsiilulan ssduszneu
LLa:ﬂmé’nwmmmﬁw mmmmzuaﬁwwﬁw NMSAIVANKAZIANITUATNEN
v ﬂgwmaﬁﬁ‘imﬁmﬁw%’wmnsﬁw

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.

mstueulufuuaznisiiuy 3(2-3-6)
(Soil Contamination and Remediation)
ﬂmé’ﬂwmmaaﬁuuasmﬂmﬂ"au Asuvsdrunesarsvuiou
FEMININNIAYDINY wqﬁﬂ's'suLLasm'smﬁaué'wmsﬂmﬁyau’luﬁu m'iﬁwﬂﬁu
Yuiaunanienw el uag Tanm
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.

Yudsuaznisianisuaiuniein 3(2-3-6)
(Wastewater and Water Pollution Management)

ﬂgwmaﬁu?’im%’aaﬁ’waﬁwwﬁw wvaenuin Uselanuardnwoy
senids wanszvureniidy nsfiusegiaiide mImsRdasziine
vidluiesUfuAnisuazannaus msdesfunafiumain msamindely
MARAFINNTIU

Laws and regulations associated with water pollution, sources,
types and characteristics of wastewater, impacts of wastewater,
wastewater sarhpLing, laboratory and field analyses of wastewater,

water pollution prevention, wastewater reduction in industrial sectors.
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01651323  ¥ssdliaflvositufieanin 3(3-0-6)
(Wetland Biogeochemistry)

a0 % o

o J’ ot
DIAUTLNBULAYAN WL YRITYUURUNYUUY ANdIAYUDeTI5Tl
o, # -

LAdlugun dnuagnanienmuasiAliveIfu gunineuwazann winly

J A 1 IO( o’ e 1 =5 = =L - ﬂ' 2
WUNTUUT BUATNTEITENIN WY FAUNITUATAU NILAGBULIETIABTNITUGY

asuaity Hufiguilunistidade fuiguhiiaisy

Compositions and characteristics of wetland systems,
importance of wetland biogeochemistry, physical and chemical
characteristics of wetland soils, hydrology and water quality,
interactions among plants, microbes and soil, movement of nutrients
and pollutants, wetlands for wastewater treatment, constructed

wetlands.

01651324 UANHYNNDINA 3(2-3-6)
(Air Pollution)
LAAINILLAYDINAN Y199 INA  USULANTDIATT  UaNEN1991n1A

NaNTENUTBNAR I NAdeYEY  warAunedey  suURRMUATINARY
UANENDINA ﬂ?ﬁﬂ’]UﬂNNﬁﬁiﬂ‘ﬂN@’]ﬂ‘]ﬂ ﬁﬂ’ﬁﬁmﬂ’m'ﬂﬂﬁﬂ'mﬁ

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.

01651325 vevianaUpIny 3(2-3-6)
(Introduction to Solid Waste)
nsnadwiln N13ANLAY NITIAUTIVTIN N15TUGIE N1SWUTANN

wazn3indn vesyadegegniiuszdvsnmlngddaieguaindanden
o
NsANYIUBNANTUT

Generation, storage, collection, transport, effective processing

and disposal of solid waste with environmental considerations. Field

trip required.
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mMsieseansuafivdanndey 3(1-6-5)
(Environmental Pollutant Analysis)
n1sdusatavadannden wasnsiuinw wadiansldiaTesiio
emTiansiasuafivlufsuandon
Environmental sampling and storage, instrumental techniques

for environmental pollutant analysis.

nseusn¥ALndey 3(3-0-6)
(Environmental Conservation)

wuavnamsaydndsssud nsliminensuuudsdu udhnsdanas
ulsunsuaznuuneiiafumseying

Trends of nature conservation, sustainable use of natural

resources, principles of management, conservation policy and laws.

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

Jadedunndeuvedzia Fwandoueilingia deine1visils
vzl ddiTinluszuuineneiliveia feaneudsnadeuvieils nsdfnw

w v o o & o

wayvanluusenugangy

Coastal environment factors, coastal environment, coastal
ecology, coastal organisms, threats to coastal ecology and

environment, Case studies and important issues.

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

UsziRnssniuvasitvwazdnd Jgwvnludsvvalne nansznuns
Awanden SruuaziaTegha nquiuazuunAsvesmsgniiu Yeduiidmware
A133N3TU N1SATUANKALIANITAIEITNINIEAN Ladl Lasdinin wud
MaNIIATERun1InTIN MIUssidunudssiiun1singu nguaie
sEAuNRLaraudy g sEwielsena nslfinw

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
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management by physical. chemical and biological methods,
research guideline in invasion, risk  assessment of invasion, national

laws and international conventions. Case studies.

wafiAnSLAUIeEN A swIndenuaznsias e 3(1-6-5)
(Environmental Sampling Techniques and Analysis)
Iieaiowndeu 01651211

nsideniuiinisfing ﬂﬁm'ﬁaagaﬁmrmﬁamﬁaaﬁu NISANYILKY
ﬁu,azn'1'315?1"5:11Umiaumwwqﬁmam% NIINUNULAENTFU BN N3
\fusheghaiiednwvnentsnin il wasinn nswBuLUVABUIY N3
AATINAIE19 NM3TIVTWTaYA N1TTiATIsRdaya N1TIIBIUanIN
danedouvinaiidnw InsAnwvenaniud

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.

N13IANTInQuATTaLddunIY 3(3-0-6)
(Hazardous Material and Waste Management)

NTTMUN FNWULIANTE rhiﬁa%i'mquamanﬁﬂé’umw noVUNY
unlyafiuazngtevsduiifetes ammunduie mmwesmesdedunsely
AN OUUATHANTENY nsdansinguazvaaudsdunsie dn1sAnwiuan
a0l

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.
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msearaansuazmsiuyedanin 3(3-0-6)
(Biodegradation and Bioremediation)

nMsdevaaly NMsmvAuaIINawdunIduuusIINATlagqAunid
welulagnsiugnedanmdmiviusasilimuivuten msdesanouay
miﬁuﬂ“wN%‘amwaqmiﬁuﬁémnﬁw msUssundinaliaidegluiana

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.

walulafdmiunsmuauLaiymeIne 3(3-0-6)
(Technologies for Air Pollution Control)
Jyfifpdeunnoy 01651324

AMAN YL YR UAYDRILALNY NTRAMUATINEBUNATNYVINDINA
waluladnsmuruduaresuazine nsidenld waluladinismupuuaiiy
yenEfmazan nau nisanatawazinaluladnisaruguniu
LUUT1aDINaNEN B INIA SEUUTEUIERINA

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.

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

fouuazaudnvurrondss Aduldsn NQUUBUALNINTIUT
Aeadestunafivmadeswarauduaifiou anmunisaliiegtureuaiiy
mudeaasnsduasiiiou wnasiiflauarnansenuvewaiivmadeouay
auduaviiiou ndesdlewazimaian n1snnieinidoaranuduasiiioy
m‘iﬂ’mquuaﬁwwLﬁmu,asﬂ1‘3amm‘mé‘i’%mﬁ@u NSEANY

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
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vibration, measurement instruments and techniques of noise and
vibration, control of noise pollution and vibration mitigation. Case

studies.

waluladnstndaide 3(2-3-6)
(Wastewater Treatment Technology)
Jfidosiounnnou 01651322

mslildUsEleminnnt ssuusausainde nssuaumsthminde
NRMENN LAl 1eS-Nenw wasTinin MIntanasAInnENauaand N3
r&i’”nLﬁum‘su.a:;n'ﬁﬂﬁﬁnms:wﬁﬂﬂﬁnﬁa finnsAnwueananiui

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

welulagnistdauagnisiamsvezyadey 3(3-0-6)
(Solid Waste Treatment Technology and Management)
iideadsundey 01651325

vinvesvuryaneoy NANSENUADAILINGDX msi’mmwaz:&acjaaﬁ
wwasiile alulagnislduselovdaszyanos nsmuauuaiy N15feaw
Hans¥MUseALAdeY AnuUaenfuReauAw n3diFnw

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.

waNNSIANsAwIndou 3(3-0-6)

(Principles of Environmental Management)

iidouieunney 01651211
TaseadramneanieninuasTanmvesssuvduindon n5ld

NMEINTEIINNR wazn1svmwuusiiu ulevsuaznguanedandes

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

policies and laws, environmental project management.

NSANWHANTENUAILINGDY 3(2-3-6)
(Environmental Impact Study)
Afineaiounney 01651211

131529 MIBATIER wavUsufiunansenudunadonainianssy
Usziansneg weidunuamnsdunisdadulavinsiasanig fnns@nwiven
aonul

Survey, analysis, and assessment of environmental impact from
various activities for project management and decision making. Field

trip required.

mmg’mmﬁmmiﬁunﬂﬁau 3(3-0-6)
(Environmental Management Standard)

msnumudanindeuifesdu ulsursdaninden n1s1euny
Aawandon MIsryUssiiusudanden ngvanekardatsRudu q ns
Usuiduler msieingusrasdnaziiming nai Ui n1sasieaey
n1suseiiunelu vunmunisdanis nsuseifiuainguseifiuniguen
nsANWN

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.

aanAwandeufionIsnannuarsAvATe 3(3-0-6)

(Environmental Labels for Green Marketing and Business)
waltiinseaialumsuansdeyadandouvomandust ndnnis

wazUsrinnanindsuandeudredemuuinsgiuaina leweals 14025

k2 o - alen d “ v . o E: P
JafmuauazisujuninelvaonadesmiutonvunreRaIndlInaou

2| = w = = e v
Ueny 1 aanaawIna sy AANIRITMINANITNUABAILINGOULAL
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naAININSTIN Uszandi 2 Qmﬂ'éildmmé'auﬁm‘suﬂmﬁm&aﬁwwmaa uag
Usziandl 3 aandsuandondisnsdinisusafiutndns®in faegrsaain
Awndonusuavsgitluiazsieuseme na gnénisa¥iauusudegig
fa8u nagnnisWaundndusiodieddu aaindswndeudmiunisnain
WavgIneaLtes NIaiAny

Marketing trends for environmental product declaration,
principle and type of environmental labelling according to the
international standard ISO 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.

ANISURATOUTBIBIANSADAIAL AL A INADY 3(3-0-6)
WansWaunegnedatiy

(Corporate Social and Environmental Responsibility for

Sustainable Development)

WRARAMUSURRTOUADRIANYEIBIANT UINTFIUNTULTINUIIAIL
ANuSuRnvouRedIANYeIfUsENOUNTITaRaIMNTTY Seileulay
UINTFIUANATIAIWANNTURARYOUADFIANYBIDIANT N1TIATILRUALANS
Sannsgildauldduds ndnnisddyvesnisduiugsiafisuiinveunednm
nswaLILazn1sUsziunalasnsisuinveusedeny n13idouseanu
Tassnsiisuiinveusiedeny unidsuainnsdlfnunlulsemauagsnaysena

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.
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ﬂ'rsfi‘fﬂﬂ’rsg'm%l’mgaﬁ’w%"mmﬁan 3(3-0-6)
(Environmental Database Management)

Tsunsudniagunuumng nadeulusunauduiiugiu Wsunsu
dwsumsdanisteyauargiutoya msinausdoya msiessiteya
daelusunsuadd R msdanisgrudeyadislusunsugiudeya szuu
asaumemgleani Jeyaninniininduseesing

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.

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

UV WUUTIaDe NsASIENIsIaeEnIunIsel Saudunarns
Aanide ganduiinissiansan unsal AIBE1NTDINITIIADILUUNY
Inernansawnden

Systems, models, simulation analysis, random number and
generation, simulation softwares, examples of modeling in

environmental science.

s Beumainemansuazvaluladdswndou 1(1-0-2)
(Environmental Science and Technology Writing)
Lm'}ﬁmﬁugw'{,umﬂ%auiwmuuazwmw’immﬁ‘luu%vmaa
Snenmansiavinaluladdundo
Basic concepts of writing technical reports within the context of

environmental science and technology.

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

Tspduiilosnannisuszneuendn Suaseluaniuiivineu gufivg
NMSUTENOUNTW MIFVAIULAZIINTNIANNUaAAY In1sAnyIuen

o
#A0UN
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Occupational diseases, workplace hazards, occupational

accidents, safety investigation and measures. Field trip required.

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

wﬁ'ﬂmimqqmﬁmaﬁ'ql,nmé’au FwIndauuarauFuNusae
UNNYRINYWE m‘sﬁ'ﬂmsﬁ'wﬁqa Y8zyaroy wazomavudou ans
aufAviaems msmugunveziilsa Inemsszuin A sguIivIaTing
DIFBUALANIUTZNDUNTT MIPIUANIATIAYNIEIAREY

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.

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

femanudes nseunisussiiuaudss N1558YAEduUATIE N3
Uszifiunsduda nmsussifiunansenu nssiuunaudss nsusediunig
Tiutueu Amnudssduiunedonainnswaun anudswesansieiiuay
fufivudou nsdanisanudssddannden matenisanudesdae
grudug ulsvisanudsaweznsioans nsdine

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.
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wialulagsleifa 3(3-0-6)

(Recycling Technology)
wdnns3lodauasaluladifoanyiinastanldudaluianssusieg
Principles of recycling and technologies for reducing waste from

various activities.

PAWIUTIUNA LALNITINNIT 3(3-0-6)
(Eco-energy and Management)
weluladnsudnuazn1sdansmdnumyuisuuasndaunaiion
wiuuaseniing naaui WATUNMIEYNT WALUAN W nulaian
Fonaedanm fadanm Fana nsdifinw
Technology for production and management of renewable and
alternative energy, solar energy, hydropower, ocean energy, wind

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

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

SumsisnvetasrUsenavludanndon nansenuvesansiniiuay
nszuuMsTiAnTudeasdusvney Aunndouuassruuing Muazidunves
SunshsenseneddiTinuardananday

Interactions of components in environment, impacts of
produced chemicals and processes on components, surrounding and
ecosystems, details of interactions between organisms and

environment.

AT TANNTININAINADUNIGUN 3(3-0-6)

(Aquatic Environmental Bioindicators)

'
=

AMNEIATY VO IAITIN LU e AN ANy

a L
al = at -

wnmsAdetunTaedinm ddfamstiam msesieaey

A asedeumai  UsslamuesddiBadhanldlumsyssiiuanm

1h unasrimevity dn iy vueuurese wianh Uan finh nsdifinw
Importance of aquatic organisms, water quality, water

pollution, concept of biological indicators, biological indices, aquatic
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environment quality monitoring, types of organisms used for water
quality assessment, phytoplankton, benthic invertebrates, true

worms, aquatic insects, fish, aquatic macrophytes. Case studies.

nsAnanuLagnagnsnsHunInensTInmmeia 3(3-0-6)
(Monitoring and Restoration Strategies of Marine
Biological Resources)
NaYNSN1SAAMINAIMIUNINEINTTINIMN 1IN N5IFBNITNNS
o = s & o v o =
d1snmanzan nagndnisiudmiunineinsiinwnimeia  ns
a v a & da | </ =
']LF]‘J'W%H‘UEJ&J“ﬂ‘U’Iﬂﬂ'WﬁmﬂWWNNﬂ UigLWU‘UEg'ﬂ“]ﬂﬂﬂﬂﬁ]@%‘iﬂ&]’]ﬂ'ﬁ‘ﬁ?ﬂﬂ“%ﬂd
= =g w v o o= o ar
V8L NSUANY Lagwivenidudseinuanagy
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.

N13IRNITILVULNALENINGINTEITUTIA 3(3-0-6)
(Ecosystem and Natural Resource Management)

NANNITIANITHAZANTINUNUTZUULNARAENINGINTTITUNIR Y
ANALLAEANTIIMEMAIINdEY  ArmEBunadananden n1suInng
warnsUszdiuAin1susnisees sruuilng esedlensdnnmsdnadauuay
NMEINTEIIE MIAeTemndinunarnisidusinveslseau N3
§anssvuuiiaanieun thie uasmeilonsia Wsveuaznguinefiieites
ﬂ’1's'ui'imwaﬂswumaﬁunmﬁauLLaxm'i“lJ%'Uﬁwawwsé A159ANISITUY
TALAZNSNYINTFTTUMRTLAUMALAZUIUITIA NTUANY

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.
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n’rsLU5ﬂumiaqaquﬁmmﬂﬁaﬁ'umﬁau 3(3-0-6)
(Climate Change on Environment)

AdrinANUYeINTTUABULUAEANYTIBINTA AMANISHAANS
Watuwlasanmgienna NaNsEMUYRINTsIAB I aIan N flen e
syuuflavnaun ssuuimindn ssuvinemeil anutuamisemns
LAYAUNINVDIN YW msmﬂm'mimimﬁauuﬂaaaquﬁmmﬂ N9
Useiliu ﬂ';’zuﬁjaulmsian'muﬁauwaaamwgﬂmmm HUINTINITUIIIN
NANIEVUKAENITUTUA? u‘Iamama:aqﬁzgnywﬁ‘jﬂuizﬁwwaua:mmmﬁ
nSAne -

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.

= a £ e v
Beaememaivenmaniuazvaluladdaindou 3(3-0-6)
(Selected Topic in Environmental Science and Technology)
w v od a a & aa o w
m“uawmwmau’lwwmmmamLLazmﬂIuIaaaqLmﬂaammu
= = e 8 2| = = ] =t
Ygaes wdaenziimsiasulUluisazmanisine
Selected topics in environmental science and technology at
the bachelor’s degree level. Topics are subjected to change each

semester.

g 1
(Seminar)
nsthiausuazefiumewasesiiavlandnemansuazinalulad
dsnndeulusyiuliygyed
Presentation and discussion on current interesting topics in
environmental science and technology at the bachelor’s degree level.

Topics subjected to change each semester
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Usymiivey 1-3
(Special Problems)
nsfnwAuaiTeInemansLasmaluladdindeussiu
USygmsuazisauseatdsuiuseny
Study and research in environmental science and
technology at the bachelor’s degree level and complie into a

written report.

TnssmAnemansuaznaluladfuwndos 3
(Environmental Science and Technology Project)
nsanwdupilasanulutefiauladuinemansuas
waluladAuindouseiuUSynes wasssuoadousey
Study and research project on interesting topic in
environmental science and technology at bachelor’s degree level

and compile into a written report.

e d a
3.1.5.2 Menndusiaivuenvangas

01401114

01402311

wnwmansly 3(2-3-6)
(General Botany)

auialuRsafuduguine nieinmeine a3siven dueine
m3davavyuaziinuinis msldusslenianieg

General principles of plant morphology, anatomy, physiology,

ecology, classification and evolution. Uses of plants.

Tuadl | 2(2-0-4)

(Biochemistry 1)

Siideaiuunnney 01403221 Wio 01403223 yieEpuniouy
WwaduazesrUsznauveeas lassadsuazninfivesunly

nspuumMIneTnailuadaisazaretnines laseadne aud® wihiives

mslulainm WAy nsnilanddn e touleduarlaoulesl wasnsuszynd
Cells and cell components; structure and functions of water in

cellular biochemical processes; buffer solutions; structure, properties,
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functions of carbohydrates, proteins, nucleic acids, lipids, enzymes

and coenzymes and applications.

UjuRnsawadl | 1(0-3-2)
(Laboratory in Biochemistry 1)
Irideaiuuantoy 01402301, 01402311 #3piSeuniouiy
Uftinsesfinauazdines awninsinlowas n1sdrany
lassaievasiailuana auld® manmenmuaziaiivazmsieszsidiluana
nanssueuley wmatialasuinns
Laboratory on pH and buffer, spectrophotometry,
biomolecular modeling, physical and chemical properties; and
analysis of biomolecules, enzyme activity, chromatography

techniques.

Lﬂﬂ‘ﬁ‘l&ﬂ?ﬂ I 3(3-0-6)
(Basic Chemistry 1)

pYMaNLAYIATIATI  SYuUTEedn  swInSlouwmiin  Wussiad
USunaudusius uia vsavan vesuds arsazarsuaznoaasyn

Atoms and their structures, periodic system, representative
elements, chemical bonds, stoichiometry, scases, liquids, solids,

solutions and colloids.

\Afifgu I 3(3-0-6)
(Basic Chemistry II)
JiiFesSeuanneu 01403113

UVNAFANS IAUNAAIANSIAN AUAALAT NIALALIUA ANAAYDY
leoau willnilh s1aunsuddu wniilasesfudu wildupdes wlidunsd
'ﬁugﬂu

Thermodynamics, chemical kinetics, chemical equilibria, acids
and bases, ionic equilibria, electrochemistry, transition elements,

coordination chemistry, nuclear chemistry, basic organic chemistry.
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Uﬁﬁ'ﬁmﬁmﬁﬁugw 1(0-3-2)

(Basic Chemistry Laboratory)

Jiidaaseuunneu 01403113 visendauriu
ﬂﬁ{]ﬁnﬁnﬁmmame‘i‘m%’uLﬂﬁﬁug'\u

Experimental laboratory for basic chemistry.

\ABUNTE 4(4-0-8)
(Organic Chemistry)
JiigosSeuninou 01403111 w3o 01403115 w3 01403117
nuiniaaiidundd nsduundszianvesarsuszneudunid
Ufnsenafiuaznalnuesufjisen ameileinil inflvesarsuadunin
lelasansuau woaraglad walsuudnlalasaisuau nmamilaseaiiaves
ansUsenaudunislagiime awnlnsalnl audRuasufizevesueanesed
Swas arsusenouiiuea weadled Alau NsABUYSY auRuSNIABUNIE 18
funazarsusznevlulnsiauduq afn aslulawse nseeiilu Tusiv waz
nsAtIAaDN
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.

U{URnsiadiduvsd 1(0-3-2)
(Laboratory in Organic Chemistry)
AfidosSeunnniou 01403221 viendeuriu

UfURNsdmiviv 01403221 indiduviad

Laboratory work for 01403221 Organic Chemistry.
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UTnaans il 2(2-0-6)
(Chemical Quantitative Analysis)
Fndisipaieunniou 01403111 ¥ 01403115
nanNIsUaENSLUUNS UM e ginaedl adfmanslusslouis
TRs1ed neluiinaiessd maeneilasimin msessilaenis
Tnnsa msninsansa-lua milninsalaemsiiansneu Mslnnsalaenis
feansiddou nslnsainend nénnsiugruvesaninsinlnum3uuy
gANdY
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.

UuRn1sdinnaiinmsinanai 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
iideaiuuannou 01403112 %30 01403118 war 01403231 wiewion
fiu 38 01403233 WsOWIDUNU
wedakasUfuRnismaaediiasziusinumied
Techniques and experimental works in chemical quantitative

analysis.

nanwugeans 3(3-0-6)
(Principles of Genetics)
Jnideasuanniou : 01424111
\waduazoasunuAdTREeafuRugmans msmenenfugnssu
sevinlilndauazluleda ninnmisaeneaiugnIsuveLuuAaLAENAY
Uzl MATEIETBINIUIAG @1SRUGNTITH NS1EDIAYNITYOUUYY
msmeussdulasmsmuauiuviuresdulaslasiiley Wugmans
YinaumazUsennng Wugnssuweniluaiiva Wugmaniiianunnis
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;
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function and regulation; gene and chromosome mutations;

quantitative and population genetics; extranuclear inheritance;

evolutionary genetics.

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

e ' A o & & as
fauavanuseilies eyusvesiliiduuasnsussyn

2 19
3.
—
=11
Lo
£
g
5
s
CNa

wazn1sUseynd USusuasnisuseynd
Limits and continuity, derivatives and applications, differentials

and applications, integration and applications.

unanaa |l 3(3-0-6)
(Calculus II)
Jofideussunriou 01417111
sndnanudd oyudtes Uitusvatetu aunisideeyiusyagu
Space geometry, partial derivatives, multiple integrals,

elementary differential equations.

@¥inghly 3(3-0-6)
(General Microbiology)
AiideuSuunney 01424111

NANMYaTIINYT YaunIdeiineneg lasaswaaead Wugnssy
NI WUNUBATN NMSTAINAYY NMTUTEYNANNNITINEAT 813
9RAMNTSY Asundeu NISAIBITEUFVUAZNITUNNE

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

approach.
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atiinehlunaufiRnag 2(0-6-3)
(Laboratory in General Microbiology)
JniidesFuunney 01419211 wiondeuty was 01424112
UHuanisamiv 01419211
Laboratory for 01419211.

UIRNsWANd | 1(0-3-2)

(Laboratory in Physics 1)

JiFeaduusntou 01420111 viewdouu vie 01420117 vienteuiu
UuBmsdmiuin Nandialy | vieRanditugu |

Laboratory for General Physics | or Basic Physics |.

UuRnsHEnd Il 1(0-3-2)
(Laboratory in Physics II)
Jiideuiouanieu 01420113 uax 01420112 viendoufy de
01420118 #3ansauiu

UFURNsdmEUIn Wandvily Il wieRAnddug I

Laboratory for General Physics I or Basic Physics |I.

WandNugIu | 2(2-0-4)
(Basic Physics 1)
L3 & o ﬂl 4 L3 =
nacmans nasansvediva gauvmamans msindeufinuueisueiin

Mechanics, fluid mechanics, thermodynamics, harmonic motion.

2
g

Wandwugu I 2(2-0-4)
(Basic Physics 11)
AIndidesieunnrou 01420117
I walndn Aduwivdnlnih eumans andgelvidoasu
Electricity, magnetism, electromagnetic waves, optics,

introduction to modern physics.
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wnanane (3-0-6)
(Principles of Statistics)

al  al

wnANAARITUITaan faidunded dfaanats i
N5¥218 MUUTFULAZNISUANLAIANUIRIATUVRINHUTAL NITHANUIIN?
W Manenuasiiee MsuanuasUn@ nsuanuasiietne afiil ayunudmiu
Ussrnanomasaonyssving mﬁm‘mzﬁ‘ﬂ'ﬂgammﬁ MIUATIEA AN
WUTUTUUUUNNLGES NTRTIsRnIsanneadaduuLuudng

Concept of statistics, measures of relative standing, measures
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.

dnAneialy 3(2-3-6)
(General Zoology)

Fimemueudad wannslunsiuunuseandaiuasiTmung
Yo3dnd

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

Filuanavededitin 1wad uaviunueddy Wugmans uaz
Fuims mamvanvateveswilnd i lasadarninivesdniay
W ToeingwasngAnssy

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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01424112 F¥menmaufiRms 1(0-3-2)
(Laboratory for Biology)
Iniidouiouantey 01424111 vidaFoundeuty
ufiAn1smslinaesqanssmd lwaduavdauussnevveawad Weviu
waduaznsindouivesans wowlnl weendnuludd®in deideftouas
dnd Igdnsveneaduasnisuunead msduiuiuarn1siaiyosieildin
ANLVEINUANEYRIEETIN warinaine
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.





