NEPIFPAMMA MAGHMATOZ

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | XHMEIAZ

EMIMEAO 2MOYAQN | NPONTYXIAKO

KQAIKOZ MAOHMATOZ | XHM-416 EEAMHNO ZMOYAQN | 8

TITAOZ MAOGHMATOZ | YNOAOTIZTIKH XHMEIA MEPIBAAAONTOZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TIEPITTTWON TTOU OL TILOTWTIKEG UOVASEG ATTOVEOVTAL O SLAKPLTA UEPN

ToU padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeic K.AT. Av ot EBAOMAAIAIEZ NIZTQTIKEZ
TILOTWTLKEG UOVAOEG QITOVELOVTAL EVIXLX YL TO CUVOAO TOU Ua3NUATOG QPEZ AIAAZKANIAZ MONAAEZ

avaypaite tg eBbouadiaies wpeg Stbaokadiog kat to aUvolo Twv
TULOTWTIKWY UOVASWV

ALOAEEELG KOL EPYOOTNPLAKEG OLOKNOELG 4 6

MpocVéate oepéc av ypetaotel. H opyavwaon Sidaokadiag kat ot
OLOaKTIKEC UETOSOL TTOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | EiSikoU umtoBaBpou

yevikoU unoBadpou,

eL6kou urtoBadpou, elbikevong

VEVIKWV YVWOEWYV, avantuéng Seélotritwv

MaBnua Emiloyng

MPOAMAITOYMENA MAOHMATA: | BaGLKEG YWWOELS XNMELOG KaLl Xpriong NAEKTPOVIKOU UTIOAOYLOTH

FAQZZA AIAAZKAANIAZ ko | EAAnviKA
EZETAZEQN:

TO MAGHMA NPOzZMEPETAI ZE | OXI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.chemistry.uoc.gr/wordpress/omoud£¢/mpontuyLlaKkEg-

MAGHMATOZ (URL) | orioubéc/o8nydc-omoudiv/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
Meptypagpovral Ta LadnolaKd AITOTEAEGUAT TOU UATNIUATOG OL CUYKEKPULEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutébou mou Yo ATOKTHOOUV OL POLTNTEG UETA TNV ETLTUXH 0AOKApwon tou padnuatog.
JuuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emutédou twv Madnatakwv AloTEAEoUdTWY Lo KATE Eéva KUKAO omoudwv ouppwva ue to MAaioto
Mpoagdvtwv tou Eupwnaikou Xwpou Avwrtatng Ekmaideuang
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiouv MNpoadvtwy Awa Biou Madnong kat to Mapaptnuc B
o [lepiAnmtikg O6nyos ouyypapric Madnolakwv AmoteAeouatwv

JKOTIOC TOU HOBAUATOG elval ULa TPWTN YVWPLHLa Tou doltntr) Ke TG ePLBAANOVTLKES
TIPOCOUOLWOELG KAl 0TI SuvaTtoTNTEG IToU Slvovtal PE TNV avarmtuén Kal xprnon aplopuntikwy
HLOVTEAWV yLa TNV KATAVONON TwV XNUKWY GUCIKWV Kal BloAoylkwy Slepyaciwy mou cupBaivouv oto
nepBAAAov KaBwe Kal n Lunon Tou OTOV MPOYPAUUATIONO LE TIPOOTITIKA TN XPron ToU yLo
duactkoxnuLkol g uTtoAoyLopoUg Stadopng MEPLTAOKOTNTAS LUE EdapUOYES 0TO TTEPLBAAAOV.

Méow Tou pabnpatog ot pottntég Ba evnuepwBouv yia Tig TpEXouoes eeAielg oe meplBaAAovTiKd
HoVTéAQ, peTtadopdg xnUelag KALATOG KAl TOU YALVOU GUGTHUOTOC, Ttou avarntiooovtal StebBvwg. Oa
pHunBoUv ota UTTOAOYLOTIKA cuoTApata linux Kol otn YAWooo MPOYPAUUATIOMOU fortran pe 0loKAOELG
eUNESWoNG. To padnua Sivel TIg YeVIKEG AOYIKEC KATEUOUVOELG yLa TNV avamtuén alyoplopuwv
KOTAAANAWV yLa TNV €MAUGCN CUYKEKPLUEVWY TIPORANUATWY. OL GOLTNTEC LECW EPYACTNPLAKWV
UTIOAOYLOTIKWV 0LOKNOEWV eUMESWONG Ba Katavonoouv Tov Tpomo ‘okePng’ Tou urtoAoyLoth kat Ba
QTOKTAOOUV TLG BACIKEG YVWOELG YL TNV AVATTTUEN UTTOAOYLOTIKWY TIPOYPAUUATWY YLO TNV ETAUON
TePBAAAOVTIKWYV TIPOBANUATWV.




OL poLTNTEG, LETA TNV ETILTUX OAOKANPWGN TOU HOBOAUOTOG

e Ba KATEXOUV TIG BACLKEG APXEC VLo TNV AVATITUEN aPLOUNTIKWY LOVTEAWV YEVIKA Kal eL8IKOTEPQ
yla teptBaAAovTIKEG DO PUOYEC.

e Ba éxouv e€olkelwbel pe TIC BaotkéG MePBAANOVTIKEG EVVOLEG OTTWC TNV ONnUacia Tou Xpovou
{wng yla tnv enidpaon piog évwong oto meptBarlov aAld Kol WG auTtog aAAAleL Péoa OTo
S1061a0Tato xwpo mou (oUKE KoL LE TN TAPodo Tou XpOvVou Kat Tn SuVALKA LooppoTtia TwV
XNHUKWV EVWOEWV 0TO TEPLBAAAOV.

e Ba €youv pabel mwg va avantuooouv tn pebodoloyia yLa TNV Katavonon kot tnv Stepevivnon
TePLBAANOVTIKWY BEUATWY KOl TPOTIWV QVTLUETWTILONG TNS avBpwIoyevoU g pUTIAVGNG

Fevikég IkavoTnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VXL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aValypapOoVTaL OTO
Mapdptnua AutAwuartog kot mapatidevral akoAoUudwg) o€ oL / TOLEG O AUTEG ATTOOKOTTEL TO HAdnua;.

Avadlitnon, avadvon kat cOvOeon Sebouévwy kat JxebLaouog kat Staxeiptan Epywv

TIANPOQOPLWY, UE TN XPIION KA TWV amapaitnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Katl OTNV TOAUTTOALTIOULKOTNTAL
Texvoloytwv 2eBaoudg oto puolko meptBaAlov

lMpooaployr) O€ VEEG KATAOTATELG Emtibeién kowwvikrig, emayyeAuatikrig kat ndikr¢ urteuduvotntag
Anin anopdacewv katL evalodnoiog o Yéuara uAou

Autovoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eEAeUIEPNG, SNULOUPYIKAG KAL ETTOYWYIKIG OKEYNG
Epyaocia oe Siedvég neptBiAlov L.

Epyaoia o€ Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EpEUVNTIKWY LBEWYV s

e AvalAitnon, avaiuon kat cUvBeon Sedopévwy kat TAnpodopLwY, LE TN XPHoN Kal TwV
AMAPALTNTWY TEXVOAOYLWV

e [lpocaployr O€ VEEC KATAOTAOELG

*  AfYn anodpdoswv

e Autovoun gpyaocia

e Opoadikn epyaocia

e Epyacio o€ SLEMOTNUOVIKO TtepLBAAAOV

e JeBoopodg oto duoLko mepBaAiov

e Mpoaywyn tng eAeUBepng, SNULOUPYLKAC KaL EMaywyLkAG okéPNg

3) HEPIEXOMENO MAOHMATOX

To HABnUa TPOohEPEL YVWOELG OTLG MAPAKATW DEUATIKEG EVOTNTEC KAL EVVOLEC
*  BOOLKEC EVTOAEG ETUKOLVWVLOG LE UTIOAOYLOTIKA cuoTrpata Linux kat etoaywyn otov editor vi.
*  Baolkég apxEG Snuioupyiag alyoplOuwy
*  BaOLKEC APXEG KOL EVTOAEC Tpoypappatiopol os fortran
1. Movtéha stadoong aktvoBoAiag otnv atpuocdalpa Kot UTTOAOYLOUOG 0TaOgpwv
dwtodlaomacng XNUKWY EVWOEWV
2. Xpovog lwng pilag évwong oto mepBAAlov Kat Twg LeTaBAaAAeTal péoa oTo yrvo cuotnua
3. YmoAoylopog TnG nuepnoLag Sltaklaveng Tou tpomoodatplkol 6ovtog Kot TTwe oUTH
ennpealetal anod T TPOSPOUEC EVWOELG TOU (0€eldla Tou al{wTOU KOl OPYAVIKEG TITNTLKEG
EVWOELG). Oewpnon TNE KATAOTOONG O LOOPPOTTLA.
4. AvtoA\oyEG LETAlU MmPOVELOKWY USATWV KAl OTHOCHALPOC KAL TIOLEC TIOPAUETPOL TIC
ennpealouv.
5. Movtéha utoAOYLOMOU TWV TAXUTATWY aVTLOpACEWVY LLE TN XPrON TPOCEYYLOTIKWVY HeBSSwv
SounNG-6paoTIKOTNTAG.
6. Movtéha umtoAoyLlopoU TN SnpLloupyilag SEUTEPOYEVWY OLWPOUUEVWY CWHATISLWY oTNV
atuoodalpa
7. YTOAOYLOMOC TNG UYPOOKOTIKOTNTAC TWV ALWPOUUEVWV CWUATIS LWV KL TNG LETATPOTING
TOUC O€ TIUPAVEG CUUMUKVWONC CUVEDWV.

KdBe evotnta pabnudtwv/epyactnplou mepléxel mopouciacn tou Bewpntikol MAALGLOU Kat
edappoyn tou otn Snuloupyia KatdAAnAou uToAoyLoTikoU Tipoypappatoc. AkoAouBei culntnon tng
TePBAANOVTLKAG ONUOOLAG TWV AMOTEAEGUATWV.




AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, E§ amootdoswg
ekmaidevuan K.AT.

MNpOowMo e MPOCWTTO

XPHzZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Abaokadia, atnv
Epyaotnpiar Exnaibevon, otnv Entkovwvia
LE TOUG (POLTNTEG

e HAekTpOVLKO TaxuSpouEio
e |otooeAida tunpatog-08nyog ormoudwv
e Classweb

OPTrANQZzH AIAAZKAAIAZ

Meplypdovral avaAutika o TPOmMoG Kat
uédodot Stbaokaliag.
Aladé€elg, Seuwvapla, Epyaotnpiakn Aoknon,
Acknaon [lebiou, MeAétn & avaduon
BiBAwoypagpiag, @povriotriplo,  lNpaktikn
(TortoS€étnon), KAwikry Acknon, KaAAtteyviko
Epyaotrjpto, Aabpaotikn Stbaokalia,
EKTQUOEUTIKEG ETILOKEWELG, EKTTOVNON UEAETNG
(project), Suyypapn epyacias / epyaotwy,
KaAAiteyvikn dnutoupyia, K.AT.

Avaypdpovtal oL wpeg UEAETNG TOU @oLTnTr
yla kade padnaoiakn Spaotnplotnta kadwe Kat
oL WPEG Un kadodNyoUUEVNG UEAETNG CUUPWYVA
UE TLG ap)y€g Tou ECTS

; ®oprog Epyaciag

Apaotnplotnra S
ALOAEEELG, EPYAOTNPLOKEG 52
O0lOKNOELG
MeAétn epmédwong 90
EKTIOVNGN QTOULKAG 8
epyaociag, Mpodopikn
napouciaon tng, e€€taon
Juvolo Mabnpatog 150

AZIONOTH:IH OOITHTQN
Meptypapn tne Stadikaoiag aétoAoynong

Mwooa A&toAdynong, MéSobot atoAdynong,
AlQuUopQWTIK 1) SUUTEPAOUATIKN, AoKyuaoia
MoAdartAric  Emdoyng, Epwtnioelg Zuvtoung
Anavtnong, Epwtrioels Avamtuéng Aokiuiwv,
Emtiduan  MpoBAnudtwv, [panty Epyaoia,
Exdeon / Avagopd, [pogopikn E&€taon,
Anudotia Mapouoiaan, Epyaoctnpiakn Epyacia,
KAwikry  Eé¢€taon Ao¥evoug, KaAAitexvikn
Epunveia, AAn / AAec

Avapépovtal pntd mPooSLOpLOUEVA KPLTHPLY
aloAdynong kat eav kat ou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

Mwooa EAAnvIkA (i AyyAlkn av ipdKeLtal yia GpoLtnTeg
ERASMUS)

310 TéAo¢ NG S16aoKAALOC TOU HaBAUATOG KAl TWV
£PYQOTNPLOKWV AOKAOEWV SLEETAL Hia UTIOXPEWTLKNA
QTOULKN epyacia, pe otdxo afloAoynon tou dottnth. Auth
TIPETIEL VAL LETOTPATEL OE APLOUNTIKO LOVTENO KATA TN
SLAPKELA TNG EPYACTNPLOKNAC EEETOONC (O NAEKTPOVLKO
uTtoAoyLoTn) He SLAPKELA 4 WPWV KAl VO TTOLPOUCLAOTEL
KOTOTILV oToV SLdAdoKovTa.

O TeAkOC BaBuog Tou HaBnuaTog MPoKUTITEL Amo:
e 60% amo tnv BabpoAdynon tnG «EEUTOUKEUMEVNG»
gpyaociog
e 40% amo tnv BabuoAdynaon tng emidoong Tou
doLTNTH OTIC EPYOOTNPLAKEG AOKAOELG KOTA TN
SLdpkeLa Tou padruaroc.

(3) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

INUEWWOELS TOU padnuatog amd toug Suddokovteg (kat emutAéov BLBAloypadia Slabéoiun otn

BBAL0BNKN 1 oto Sladiktuo:

Jacob D., Introduction to Atmospheric Chemistry, Princeton University Press, 2000.
Jacobson, M., Fundamentals of Atmospheric Modeling. Cambridge: Cambridge University Press.

doi:10.1017/CB09781139165389, 2005.

INUELWOELG TOU HaBOpatog and Toug SL6ACKOVTEC Katl ONUELWOELS ard To Sladiktuo
http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html

- Juvapn EMLOTNUOVIKT TTIEPLOSIKA:



http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html

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

COURSE OUTLINE
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | DEPARTMENT OF CHEMISTRY

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | CHEM-416 | SEMESTER | 8
COURSE TITLE | COMPUTATIONAL ENVIRONMENTAL CHEMISTRY
INDEPENDENT TEACHING ACTIVITIES WEEKLY
Lo e o e G, | TEACHING | cepits
whole of the course, give the weekly teaching hours and the total credits
Lectures and laboratory exercises 4 6

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

COURSE TYPE | Special background

general background, | selective course
special background, specialised general

knowledge, skills development

PREREQUISITE COURSES: | Basic knowledge of chemistry and computers

LANGUAGE OF INSTRUCTION | Greek
and EXAMINATIONS:

IS THE COURSE OFFERED TO | NO
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://www.chemistry.uoc.gr/wordpress/omnou8ég/mpontuylakeg-

omoudég/odnyog-croudwv/

(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 purpose of the course is to introduce the student to the environmental computer simulations
and the possibilities given by the development and use of numerical models for the understanding of
chemical physical and biological processes that occur in the environment. Additionally the
introduction of the student to programming of physicochemical calculations of varying complexity
with applications in the environment.

Throughout the course, students will be briefed on current developments in environmental, climate
and chemistry transfer and the Earth system models, developed internationally. They will be
introduced to linux computing and the FORTRAN programming language with embedded exercises.
The course gives general rational directions for the development of algorithms suitable for solving
specific problems. Students will be able to understand how to think about the computer and acquire
basic knowledge to develop computational programs to solve environmental problems.

Students, after successfully completing the course




¢ will have the basic principles for the development of numerical models in general ,and in particular
for environmental applications.

e be familiar with basic environmental concepts such as the importance of life time for the effect of a
compound on the environment, but also how the abundance of a compound changes in the natural
environment, given the time perspective and the dynamic balance of chemical compounds.

¢ will have learned how to develop the methodology for understanding and exploring environmental
issues and ways of dealing with anthropogenic pollution

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, analyze and synthesize data and information, using the necessary technologies
e Adapt to new situations

e Decision making

e Autonomous work

e Teamwork

e Working in an interdisciplinary environment

e Respect for the natural environment

e Promoting free, creative and inductive thinking

(3) SYLLABUS

The lesson offers knowledge in the following areas and concepts:
e Basic commands for communication with Linux computing systems and introduction to
editor vi.
¢ Basic principles of algorithm creation
¢ Fundamentals and programming commands in Fortran
Once basic knowledge and skills on programming have been established the following exercises
are
1. Radiation propagation patterns in the atmosphere and calculation of photodissociation rates
of chemical compounds
2. Lifetime of a compound in the environment and how it varies within the earth system
3. Calculation of the daily variation of tropospheric ozone and how it is affected by its precursors
(nitrogen oxides and organic volatile compounds) considering an equilibrium state.
4. Exchanges between surface water and atmosphere and what parameters affect them.
5. Models for calculating reaction rates using structure-activity relationship approximation.
6. Models for calculating secondary formation of aerosol particles particles in the atmosphere
7. Calculation of the hygroscopicity of atmospheric aerosol particles and their conversion to
cloud condensation nuclei.

Each lesson module includes a presentation of the theoretical framework and its implementation
for the creation of a suitable computer program followed by a discussion of the environmental
significance of the results.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face to face (classroom and computer lab)

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND Electronic mail
COMMUNICATIONS TECHNOLOGY | » Departmental website-Study guide
Use of ICT in teaching, laboratory education, | o Classweb

communication with students




TEACHING METHODS Activity Semester workload

The manner and methods of teaching are

described in detail. Lectures, laboratory 52
Lectures, seminars, laboratory practice, practice
fieldwork, study and analysis of bibliography, Study 90
tutorials, placements, clinical practice, art

Course personal 8

workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity, Assignment, Oral

etc. presentation of results
Course total 150

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE | At the end of the semester, a compulsory personal
EVALUATION | assignment/exercise is given, aiming to evaluate the
Description of the evaluation procedure student. The given exercise must be converted into a
Language of evaluation, methods of numerical model during a Z%-hour laboratory examination
evaluation, summative or conclusive, multiple and then presented to the instructor.

choice questionnaires, short-answer questions,

open-ended uestions, roblem solving, X . .
pe q p SOVING, | The final grade of the course is derived from:
written work, essay/report, oral examination,

public presentation, laboratory work, clinical | ® 60% of the rating of personal assign ment/exercise

examination of patient, art interpretation, | ¢ 40% of evaluation of the student's performance in
other . .
laboratory exercises during the course.
Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
Course handbook from the teachers.

Jacob D., Introduction to Atmospheric Chemistry, Princeton University Press, 2000.

Jacobson, M., Fundamentals of Atmospheric Modeling. Cambridge: Cambridge University Press.
doi:10.1017/CB09781139165389, 2005.

Freely available online material:

http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF _2.html

Additional material from online sources and the University of Crete Library.

- Related academic journals:

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



http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html

