COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1039 | SEMESTER | 1

COURSE TITLE | ECOLOGY AND CHEMISTRY FOR CIVIL ENGUINEERS

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

LECTURES 3 4

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE:| CORE COURSE

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO| No
ERASMUS STUDENTS:

COURSE WEBSITE (URL): |https://helios.ntua.gr/course/view.php?id=1538

2. LEARNING OBJECTIVES

Learning Objectives
lNeprypapovrail Ta pabnoiakd amoreAéouara Tou Habnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAcureite o lMNMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroteAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai lMNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

Introduction to the principles of ecology, organization of terrestrial and aquatic ecosystems (energy flow,
biogeochemical cycling of elements), metabolism of organisms (energetics of organisms under different
redox conditions), population interactions, trophic levels. Introduction to inorganic and aquatic chemistry,
physicochemical properties of water, methods of expressing concentration of chemical compounds in water.
Stoichiometry of chemical reactions, acid base reactions, oxidation reduction reactions. Buffering capacity
of water, carbonate system, solubility of solids and gases in water. Chemistry of materials: principles,
electronic structure, chemistry bonding, crystallography, structural defects, X ray crystallography, structural
characterization. Corrosion: mechanisms, types, electrochemical potential, cathodic protection. Soil
chemistry: introduction to soil chemistry, physico-chemical properties of soils, physico-chemical processes
in soils and water, with emphasis on ionic equilibria, organic complexation, mineral stability, and surface
sorption. Human impact on the environment. Natural environment, deforestation, soil pollution, water
pollution, oxygen depletion, eutrophication chemicals pollution. Introduction to pollution control technologies
for liguid and solid waste.




2.

By the completion of the course, students will be able to:
1.

identify the basic functions in an ecosystem and understand the interactions, both biotic and abiotic,
that regulate ecological population size and community structure

Understand the basic functions of organisms and how organisms influence the flow of energy and
cycling of nutrients within ecosystems

Evaluate human interactions with nature and effects on natural systems

Understand the behavior of inorganic species, such as carbonate and trace metals, in water
Understand acid-base reactions, complexation, precipitation-dissolution, and reduction-oxidation
reactions

Describe the constitution of substances, together with their chemical and physico-chemical
properties;

Relate the chemical properties and physico-chemical behaviour of substances with emphasis on X-
ray diffraction to their structure and composition.

General abilities

AauBavovraguirown Ti§ YEVIKES IKAVOTNTES TTOU TTPETTEIVA EXEI ATTOKTIOEI O TITUXI0UXOG (OTTWS QUTEGC avaypa@ovTal GTO
lMapaptnua AimrAduarog kai mapariBevial akoAoUbwg) o€ moia / ToIeg ammo auTEG ATTOOKOTTE To uaénua;.

Avalnmon, avdAuon kai oUvBeon Ogdouévwy  Kai 2x€01a0U0S Kal OlaxeEipion Epywv

TANPOYOPIWY, [E TN XPHON Kal Twv amapaitniwv 2¢faoudg otn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lMpooapuoyn o€ VéEs KaraaTaoeic Anyn EmideIén KoIvwVIKAG, ETTAyYEALQTIKACKAINBIKAC UTTEUBUVATNTAS Kal
amopacewyv euaiobnaiag og 6éuara euAou

Aurévoun epyacia Ouadikn A0Knon KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia o€ 61€6vég epiBaAiov
Epyaacia g€ diemoTnuoviko mepiBdAiov
lNapaywyn VEwV EPEUVNTIKWV IOEWV

aogRrwN

General skills acquired through successful completion of course requirements:
1.

Learn how to analyze and synthesize information on the interdisciplinary nature of problems
associated with engineering and ecosystem protection.

Learn how to work individually or in a group

Critical thinking

Environmental consciousness

Development of creative thinking and inductive reasoning
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COURSE DESCRIPTION

Vi.

Ecosystems and organisms: Introduction to ecology, metabolism of organisms, energy production,
phytosynthesis, respiration, structure of organisms in communities, ecosystems, terrestrial and aquatic
ecosystems

Biogeochemical cycling of elements, structure of ecosystems: Carbon and oxygen cycle, nitrogen
cycle, phosphorus cycle and cycling of other elements, structure of ecosystems, trophic levels,
populations interactions, energy flow in ecosystems, limitiing factors in ecosystems

Aquatic chemistry: Introduction to aquatic chemistry, physicochemical properties of water, methods of
expressing concentration of chemical compounds in water. Stoichiometry of chemical reactions, acid
base reactions, oxidation reduction reactions. Water hardness, buffering capacity of water, alkalinity,
carbonate system, solubility of solids and gases in water.

Chemistry of materials: Principles, electronic structure, chemistry bonding, chemical structures of
crystals, X ray crystallography, chemical reactions.

Soil chemistry: Introduction to soil chemistry, physico-chemical properties of soils, physico-chemical
processes in soils and water, with emphasis on ionic equilibria, organic complexation, mineral stability,
and surface sorption.

Human impact on the environment: Natural environment, deforestation, soil pollution, water pollution,
oxygen depletion, eutrophication chemicals pollution. Introduction to pollution control technology.

4.

TEACHING METHODS — STUDENT ASSESSMENT




TEACHING METHODS: |Course teaching in class (Powerpoint presentations).

[Npdowmope mpéowro, E§amooréoews |Solving problems in class
EKTTAIOEUON K.ATT.

TEACHING MEDIA: | Students may submit approximately 10 homeworks
XpronT.[1.E.omAidackadia,omv | related to course material.
Epyaornpiaki) Exmaideuon, omv Emkovwvia | o\ rse material and any communication with students is
IE TOUG POITNTES .
through helios.ntua.gr

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:

lepiypdapovral avaAuTiké o Tpo1T0G Kai uéBodor
o16a0KaAiag.

AiaAé€eis, 2epvapia, Epyaotnpiakn Aoknon, Aoknon | Lectures 39

lMediou, MeAétn & avdiuon  BiBAioypagiag,

®povrioripio, [paktik  (Tomobérnan), KAvikn Homeworks 18
Acgknon, KaMitexviké Epyaortipio, Aiadpadrikn
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOvnon
ueAétng (project), Zuyypaen epyaciag / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.

Avaypd@ovral ol WPES LUEAETNS TOU QoITNTH YId KAOE

uabnaoiakh 6pactnpIdTNTa KaBws Kal O WPES un
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards rou ECTS

Studying at home 43

OVERALL: 100

STUDENT ASSESSMENT:
IMepiypagr T Siadikaoiag agioAdynong I.  Written final exam (100%) or alternatively.

MNwooa  AéioAdynong,  MéBodor  aéloAdynong, . .
Alqpopgwniky i SuumEpacyankr,  Aokiaia [I. Written final exam (70%) and homeworks (30%)
lMoAamAng  EmAoyng, Epwrnoeig  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmmiAuon
lMpoBAnudarwv, Tpamm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikny Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUS QOITNTEG.

5. TEXTBOOKS - BIBLIOGRAPHY

1. K. Xar¢numipog (2014). OikoAoyia - OikoouaTripata kai MpooTtacia Tou MepiBdAAovtog, Ekddoeig
2UpMETpIa.
2. Lecture notes and presentations.




