Awepyooio 4. Ecotepucny ASroroynon
Avapopemon tov [poypappatog lpontvlokdv Xrovddv

Ynoderypa BS AAIIL
YNOAEIrMA B5
NEPITPAMMA MAOGHMATOZz
(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMISTHMQN
TMHMA | XHMEIAS
EMINEAO ZMOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOS | XHM-404 EEAMHNO MOYAQN | 7

TITAOZ MAOGHMATOZ

MEPIBAAAONTIKH XHMEIA [I (ATMOZ®AIPIKH XHMEIA)

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG ATTOVELOVTOL O SLOKPLTA UEPN

Tou padnuaroc m.y. AtaAééei, Epyaotnplakéc AoKNoelS K.AM. Av ot EBAOMAAIAIEZ NIZTQTIKEZ
TILOTWTLKEG LUOVABOEG QUTOVELOVTAL EVIIX YLl TO CUVOAO TOU Haduatog QPEZ AIAAZKAAIAZ MONAAEZ
avaypayte tic eBdouadiaics wpeg Stbaokaliag kot To cUVoAO TwV
TULOTWTIKWY UOVASWV
Alaheéel, DpoVTLOTNPLOKEG OLOKIOELG 4 6

MpooVéate oeipéc av ypetaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLULOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ

yevikoU untoBadpou,

et6kou urtoBadpou, elbikevong

VEVIKWV YVWOEWYV, avantuéng Seélotritwv

Emotnpovikng Neploxng
MaBnua Emhoyng

MPOAMAITOYMENA MAGHMATA:

BOlOLKEG YVWOELG XNILKNG KLVNTLIKAG KOL OPYAVIKAG XNMELaG

TAQZIA AIAAZKAAIAZ kat | EAANvIKA
E=ETAZEQN:
TO MAGHMA NMPOzZ®MEPETAI ZE | NAI

OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://eilotas.chemistry.uoc.gr/eclass/courses/TMA135/

(ecwTtepikn tou MMK)

http://www.chemistry.uoc.gr/wordpress/omou8£¢/mponTuyLaKES-
omoub£g/obnyodc-omoudwv/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6fnolakd AntoteAéopata

Meptypagovral ta LadnoLlakd amoTEAECUATA TOU UATTUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArAou enutéSou mou Ja AITOKTIOUV OL (POLTNTEG UETA TNV ETLTUXN 0AOKANpwon Tou UadniuUaTog.

SuuBouleuteite to MNapaptnua A

o [leptypapri Tou Emunédou twv Madnaotakwv ArtoteAeopuatwy yla kade éva kUkAo omoudwv auupwva Ue to MAaiotlo
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwtatng Ekmaideuang

o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoaovtwy Awd Biou Madnong kat to Mapaptnua B

o [lepiAnntikog O6nyog ouyypaprc Madnotakwv AnoteAcouatwy

JKOTIOC TOU HaBnuatog ivatl n punon tou ¢oLtnTr oTLC XNULKEG Kol GUOLKEC
Slepyaocieg mou pokaAoUV TNV ATHOOGALPLKT) PUTIAVON KOL TG EMUTTWOELG TNG.
Méow Tou paBnpatog oL poLtnTEG Ba ATOKT 00UV TIC BACIKEC YVWOELC YLO TO
OTHOOPALPLIKO TIEPIBAANOV KaL TNV XNULKA CUOTAON TNC ATHOodALPAC, TIG TTINYEC
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QEPLWV KOL CWHATIOLOKWY PUTIWV KOL TLG XNHLKEG avTIOpAOELG TToU AapBdvouy xwpa
otnv atpoodalpa kat emnpedlouv to KALHA, TNV UYEio TOU avBpwIoU Kol TwV
olkoouotnuatwv. Ot poltntég Ba evnuepwBOUV yLa AUTEC TIG EMIOPATELG TTOU lval
TEPAOTLAC KOWVWVLIKAG onuaciag kat €xouv odnynoeL oTn VOUOBETIKA puBULON TwY
ETUTPEMTWVY ETUMESWV pUTIAVONG oo thv Eupwmaikn Evwon kat Stebveig
opyaviopoug.

Ot poLTNTEG, LETA TNV EMULTUXN OAOKANPWOT TOU HABRUATOC

* Ba KOTEXOUV TIC BACIKEC OPXEG YLOL TNV KATAVONON TwV EMELOOSIWV
QTHOOALPIKN G PUTIOVONG KOL TWV EUTIAEKOUEVWV XNULKWV aVTLOpAoEWV

* Ba £xouv efolkelwOEL Pe TIG atTieg SnUIoupyLaG KaL TIC EMUTTWOELS TWV
KUPLOTEPWV TEPLBAAAOVTIKWY TIpoBANUATWY Ttou oxetilovTtal YE TO
atpoodalpko meptBaiiov

* Ba €xouv pabet tn peBodoloyia yla TNV Katavonon Kat Tnv SLEpeUVNON TPOTIWY
OVTLUETWITLONG TNC ATHoodALPLKAG pUTIAVONG

* Ba €xouv evaloBnTomnolnBel oe Bépata npootaciag Tou MepBAANOVTIOG

Fevikég IkavotnTeg
NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VO EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG QVaypapovTaL 0To
Mapaptnua AutAwuatog kot mapatidevial akoAovdwe) o€ moLa / TOLEG IO AUTEG ATTOOKOTTEL TO HATNUQ;.

Avaintnon, avaduon kat cuvdeon SeSougvwy Kat Sxeblaouog kot Staxeiplan Epywv

TTANPOPOPLWVY, UE TN XPIiON KAl TwY amepaitnTwy JeBaoudg atn SLaPOoPETIKOTNTA KAt aTNY TOAUTTOALTLOUIKOTNTA
TeXVOAoyLWV 2eBaouog ato puatko neptBaiiov

Mpooapoyn O€ VEEC KATAOTAOELG Entibelén kolvwVvikrg, emayyeAUaTIKG Kat nUik¢ umteuduvotntag
Angin anopdacewv Kat evalodnoioag o Yéuara @uAou

Autovoun epyaacia AOKNON KPLTLKIG KoL AUTOKPLTLKIG

Ouadikn epyacia lMpoaywyr tnG eEAeUVEPNS, SNULOUPYIKNAG KAL ETTOYWYLKIG OKEYNS
Epyaoia os 6tedveg meptBtAlov L.

Epyacia oe Slemiotnuoviko neptBaiiov AMgg...

Mapdywyn VEwV EPEVVNTIKWVY IBEWYV

* Avalntnon, avaAuon kat cuvBeon dedopuévwy Kat TAnpodopLwy, LE TN XPHon
KOl TWV amapaitnTwyv TEXVOAoyLwY

* [pocapuoyn o€ VEEG KATOOTAOELS

* AQYn anodpacswv

* Autovoun epyaocia

* Opadikn epyacia

* Epyaoia o Stemiotnuoviko neptBaiiov

* JeBaouoc oto dpuoko meptBaiiov

* Mpoaywyn tT¢ eAsUBOePNG, SNULOUPYLKAG KOL EMAYWYLKAG OKEYNC

3) IEPIEXOMENO MAOGHMATOX

To padnpo TPOGPEPEL YVMDGELS GTIC TAPUKATO OEUATIKES EVOTNTES Kot £VVOLEG

* Aopn Kal cvotaon TG atudéodaLpac.

*  Qawodpevo Bepuoknmiov kal KALLATIKEG AAAAYEG (evepyELaKO LoOTUYLO,
BEpUOKNTUKA OEPLA, KALLATLKOC pOAOC TWV BEPUOKNTILKWY QEPLWV KAL TWV
0EPOAUMATWY, eKTOUNEC Slogeldiou Tou avBpaka otnv atpocdalpa)

* Qwtoxnueia otnv atpoocdalpa- Evéobepues e€wbepueg avtidpaoelg oto
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nepBAaAlov - Xpovog {wnG aTUoohALPLKWY PUTIWV.
* Tpomoodalplko 6lov Kot pUCLKOXNULKES Slepyacieg mapaywyng Kal
KatavaAwong tou. QwTtoxnpko védog, ootk pumavon.

o Jtpatoodalplko 6Zov Kat pUCLKOXNHLKEG SlEpyacieg mapaywyng Kot
KatavaAwonc. H emidpaon Twv aloyovwy, n TpuTa tou 6{ovToc.

*  OpYQVLKEG ITNTIKEC, alWTOUXEC Kal BELOUXEC EVWOELG OTNV atpuoodaLpa.

*  Awpoupeva cwpatidla otnv atuoodalpa, XapakTtnpLopoc, nNyEg Kot
amouakpuvon amno tnv atpoocdalpa, emdpacelg, 6&vn Bpoxn

Ye kdBe evotnto podnuatov vrdpyovv 1-2 dpeg (avaroyo pe TV O1GpKeLD TG

EVOTNTOG) LLE OIGKTOELG.

AIAAKTIKEZ kat MAOHZIAKEZ MEOGOAOI - AZIOAOlHzZH

TPOMNOZ NAPAAOZHZ
lMpoowro ue npoowmno, E§ amootdoews
eknaibevan KA.

MNpoowmo pe mpéowno (aibBouvoca dtdackaAiag)

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnplaxr Exnaibevon, otnv Entkovwvia
UE TOUG (POLTNTES

e  HAeKTpoVIKO TaXUSpOpELD
e lotooeAida tunpatog-08nyodc omoudwy
e Classweb

OPIFANQzH AIAAZKAAIAZ

Meptypagovtat avaAuTikd 0 TPOTOG Kol
uedobol St6aokaliag.
AaAéetg, Seutvapla, Epyactnpiakn Acknon,
Aoknon  lebiou, MeAétn &  avdAuon
BiBAoypaepiag, @povriotrplo, MpoaKTLkn
(TortoO€tnon), KAwwkn Acknon, KaAAitexviko
Epyaotiiplo, Awabpaotikn Sibaokalia,
EKTTOUOEVUTIKEG ETILOKEWELS, EKmTovnan UEAETNG
(project), Zuyypari epyaciac / epyaciwy,
KaAAwteyvikn énutoupyia, K.A.

Avaypd@ovtal oL WPeG UEAETNG TOU QOoLTNTH
yla kade padnolakn Spaotnptotnta Kadwe Kot
oL WPEG Un kKadodNyoUUEVNG UEAETNG CUUPWVA
UE TG apxEG Tou ECTS

Apaotnplotnta e ;;;lg:, |;¢:t’atac
AloAEEeLg, 52
@OpovTLoTAPLO- AOKACELG
MeA£tn 70
Exrovnon pelétng 28
(project), Npodopikn
mapouaciacn PEAETNG,
e€etdoeLC
JUvoAho MaBnpatog 150

AZIOAOTHZIH ®OITHTQN
Meptypapn tne Stadikaoiag aétoAoynong

MNwaooa AoAdynong, Médobot aéloAoynang,
Alauopewtikn 1 Suunepaouatikn, Aokyuaoio
MoAdartAri¢  Emidoyng, Epwtnoelg Zuvroung
Anavtnong, Epwrtrioeic Avamtuéne Aokiuiwy,
Ermtiluon  lpoBAnuatwv, [panti Epyaocia,
Ex9eon / Avagopd, [pogopikn E&taon,
Anuoota MNapouciaon, Epyactnpiakn Epyacia,
KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avaépovtal pnta mpoocdlopLoUEVA KPLTHPL
aloAdynong kat eav kat mou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

Mwoooa EAAnVIKA (A AyyAKN av TIpOKELTaL Yo
dottntéc ERASMUS)

Kata tn Stdpkela tou padrpartog didetat pia
TIPOQLPETLKN £pyacia, pe otoxo 15Aemtn
PodopLKA TTapoUCiacn KATIOLOU OXETIKOU LIE TO
pHabnua emotnovikol apBbpou e popdn
powerpoint.

Ertuyia otnv e€€taon Tou pabnuotog
TPOUTOOETEL EMITUXLO OTNV TEALKI YPOITTH
g€€taon, dlapkela 3 wpeg (mMocoaTto).

O teAIkOG BaOUOC TOU PO UATOG MPOKUTITEL ATTO:

e 50% and tnv Babuoldynon tng
«EEOTOLLKEUUEVNG» EPYAOILAG
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e 50% amo tnv TeAkn ypamtn e¢étaon (edodoov
oUTN elval EMITUXAC)

(3) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetwvouevn BiBAloypapia:

INUELWOELS TOU pobnuatog amd toug Sibackovteg (kal emutAéov BiBAloypadia
SlaBéatun otn BLPAL0BNKN 1 oto Sladiktuo:

Graedel and Crutzen (1993) Atmospheric Change An Earth perspective, Freeman
eds.

Richard Wayne (1993) Chemistry of Atmospheres, Oxford Univ., Clarendon Press.
Seinfeld & Pandis (1998) Atmospheric Chemistry and Physics, From air pollution to
Global Change, John Wiley & Sons.

Jacobson M.Z. (1999) Fundamentals of Atmospheric Modeling, Cambridge Univ.
Press.

Atkinson R (2004) Evaluated kinetic and photochemical data for atmospheric
chemistry: Volume | — gas phase reactions of Ox, HOx, NOx and SOx species, Atmos.
Chem. Phys., 4, 1461-1738.

Jacob D. (2000) Introduction to Atmospheric Chemistry, Princeton University Press.
Spyro, Th G, & Stigliani W. M. (2003) Chemistry of the Environment, Prentice Hall,
Pearson Education LTD.

- Zuvarn) EMLOTNUOVIKA TTEPLOSIKA:

Nature, Nature Geoscience, Atmospheric Chemistry and Physics, Science,
Proceedings of the National Academy of Science (PNAS), Atmospheric Environment,
Environmental Science and Technology
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COURSE OUTLINE
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | DEPARTMENT OF CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | CHEM-404 | SEMESTER | 7
COURSE TITLE | ENVIRONMENTAL CHEMISTRY II (ATMOSPHERIC CHEMISTRY)
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. lectures,
laboratory exercises, etc. If the credits are awarded for the whole of the TE{IBCI?I;I:G Lt el
course, give the weekly teaching hours and the total credits
lectures, exercises 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

Specialised general knowledge
Selective course

PREREQUISITE COURSES: | Basic knowledge on chemical kinetics and organic chemistry
LANGUAGE OF INSTRUCTION | Greek
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | http://www.chemistry.uoc.gr/wordpress/cToudg/TpoTTUXLOKEG-
omovd£G/0dNyodG-cTIoVdWV/
(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course introduces the students to the basics of atmospheric chemistry, the
chemical and physical processes that cause air pollution and to its effects.
Through this course the students will acquire the basic knowledge about the
chemistry and physics of the atmosphere, the sources of gaseous and particulate
pollutants and the chemical reactions taking place in the atmosphere. The
students will be also informed on the impacts of air pollution on climate, human
health and ecosystems, which are of major societal concern and have led to the
adoption of directives for air pollution abatement by the European Union and

International Organizations.

With the successful completion of the course, the students

 will have acquire the basic principles for understanding atmospheric pollution
incidences and the chemical reactions involved

» will be acquainted with the causes and impacts of the main environmental
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problems related to the atmospheric environment

 will have learned the methodology for understanding and investigating ways
to cope with air pollution

 will be aware of environmental issues

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

e Search for, analysis and synthesis of data and information, with the
use of the necessary technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an interdisciplinary environment

Respect for the natural environment

Production of free, creative and inductive thinking

Production of new research ideas

(3) SYLLABUS

The course will provide basic knowledge on the following topics and concepts:

e Structure and composition of the atmosphere.

e Greenhouse effect and climate change (energy balance, greenhouse
gases, climatic role of greenhouse gases and aerosols, atmospheric
emissions of carbon dioxide)

e Photochemistry in the atmosphere-endothermic and exothermic
reactions in the environment- lifetime of air pollutants.

e Tropospheric ozone and physico-chemical processes of its formation
and destruction, photochemical smog, urban pollution.

e Stratospheric ozone and physico-chemical processes of its formation
and destruction. Impact of halogens on stratospheric ozone, ozone
hole.

e Volatile organic compounds, nitrogen and sulfur compounds in the
atmosphere.

e Particulate matter in the atmosphere, characterization, sources and
removal form the atmosphere, impacts, acid rain.

For each module, 1-2 hours (depending on the length of the section) are
dedicated to exercises.
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(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are : 52
described in detail. Lectures, exercises
Lectures, seminars, laboratory practice, Study 70
fieldwork, study and analysis of bibliography, . . _ 2
tutorials, placements, clinical practice, art Literature pI‘O]eCt 8
workshop, interactive teaching, educational presentation, Final

iSits, ject, iting, artisti tivity, . :
thscl s, project, essay writing, artistic creativity, examination
The student's study hours for each learning Course total 150

activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Greek language (or English when it concerns
Erasmus student.

During teaching activity a personalized optional
literature project is given to each student, in
order to prepare an oral presentation of 15 min
in the form of a powerpoint.

Success of the examination requires the success
to the written test of the course, of duration of 3
hours.

The final grade of the course comes from:

oral presentation of personalized project (50%
of the final grade)

Final written examination, lasting 3 hours,
(50% of the final grade)

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Notes from the lecturer and literature available at the library or the internet:
Graedel and Crutzen (1933) Atmospheric Change An Earth perspective, Freeman eds
Richard Wayne (1993) Chemistry of Atmospheres, Oxford Univ., Clarendon Press.
Seinfeld & Pandis (2006) Atmospheric Chemistry and Physics, From air pollution to
Global Change, John Wiley & Sons.

Jacobson M.Z. (1999) Fundamentals of Atmospheric Modeling, Cambridge Univ.
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Press.

Atkinson R. (2004) Evaluated kinetic and photochemical data for atmospheric
chemistry: Volume | — gas phase reactions of Ox, HOx, NOx and SOx species, Atmos.
Chem. Phys., 4, 1461-1738.

Jacob D. (2000) Introduction to Atmospheric Chemistry, Princeton University Press.
Spyro, Th G, & Stigliani W. M. (2003) Chemistry of the Environment, Prentice Hall,
Pearson Education LTD.

- Related academic journals:

Nature, Nature Geoscience, Atmospheric Chemistry and Physics, Science,
Proceedings of the National Academy of Science (PNAS), Atmospheric Environment,
Environmental Science and Technology
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