Awepyooio 4. Ecotepucny ASroroynon
Avapopemon tov [poypappatog lpontvlokdv Xrovddv

Yroderypa BS AAIIT
YNOAEITMA B5
NEPITPAMMA MAGHMATOZ
(1) TENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | XHMEIAZ
EMNINEAO 2MOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | XHM-164 | EZAMHNO zNOYAQN | 7
TITAOS MAGHMATOS YT[O)\OIVLO'ELKr] XNMUEela pe epapUOYEG 0€ HOPLA, UALKA KoL
nieptBaAiov Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG UOVAOEC ATTOVEUOVTAL O SLOKPLTA UEPN
Tou padnuaroc m.y. AtaAé€eic, Epyaotnplakéc AOKROELS K.ATL. Av ot EBAOMAAIAIEZ NIZTQTIKEZ
TILOTWTIKEG LOVASOEG QITOVEOVTAL EVILX YLa TO CUVOAO TOU UaTnUaTOG QPEZ AIAAZKAANIAZ MONAAE2
avaypayte tic eBdouadiaicec wpeg Stbaokaliag kot To cUVoAO TwV
TLOTWTIKWY LovVadwvV

ALOAEEELG KL EPYAOTNPLAKEG OLOKNOELG 4 6

MpooVéate oelpeg av xpetaotel. H opyavwaon dtdaokadiag kat ot
OLOaKTIKEC UEBOSOL TTOU XPNOULOTIOLOUVTAL TTIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | Emotnpovikig MepLoxng

yevikoU urmoBadpou,

e16kou urtoBadpou, elbikevong

VEVIKWY YVWOEWY, avantuéng Seélotitwv

MaBnua Emidoyng

MNPOAMAITOYMENA MAOHMATA: | Baolkég yWWoeLg ualkoxnUeiag, opyavikng xnueiog kat
T(POYPAUUATIOHOU

TAQ33A AIAAZKAAIAZ Ko | EAANVIKA
EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | OXI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.chemistry.uoc.gr/wordpress/cmoud£¢/mpontuxLakeg-

MAGHMATOZ (URL) | oriouséc/odnydc-omouduv/

(2) MAGHZIAKA ANOTEAEZMATA

MaOnolakd AntoteAéopata
Meptypagpovral ta Ladnolakd ATOTEAEGUAT TOU UATNUATOG OL CUYKEKPUUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArdou enutédou mou Ba aTTOKTHOOUV 0L POLTNTEG UETH TNV ETULTUXN OAOKANPWON TOU UodNUATOG.

JuuBouAeurteite to Mapaptnuo A
o [leptypaepr) tou Emumédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouppwva ue to MAaioto
Mpoodvtwy tou Evpwnaikou Xwpou Avwtatng Eknaibevang
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiou lMpoaoviwy Awa Biou Madnong kat to Mapaptnuo B
o [lepiAnmtikég O6nyos ouyypapric Madnolakwv AmoteAeoudTwy
JKOTOG TOU pabnuatog elvat n pinon tou GoLtnTh LESA OO CUYKEKPLUEVEG OLOKNOELG O
UTIOAOYLOTLKA TTIpOYpappaTa yia SLAdopeS XNULKEG EPAPLOYEC.
Ol doLTNTEG, PETA TNV EMLTUXN) OAOKANPWON TOU LaBApaTog
*  Ba KATEXOUV TIG BAOIKEG OPXEC YL ApLOUNTLKOUE UTIOAOYLOMOUG LOPLOKAG SUVALKAG
* yla utoAoyLopoUG amo TPWTEC apxEG (ab-initio) kot e T Xprion TOU TAKETOU
Gaussian
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Awepyooia 4.

Ecotepukn Aroroynon

Avapopemon tov [poypappatog lpontvlokdv Xrovddv
Yroocrypa BS AAIIL

Kol yLo arAd meptBarlovTika mpoBAn ot

Fevikég Ikavotnteg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VOL EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWEG QUTEG aVaypapovTaL 0T
Mapdptnua AutAwuatog kot napatidevral akoAoUvdwg) e oL / TOLEC QIO AUTEG ATTOOKOTTEL TO UATNUAL.

Avadlitnon, avadvon kat aOv9eon Sebopévwy kat JxebLaouos kat Staxeiptan Epywv

TIANPOPOPLWY, UE TN XPIION KA TWV amapaitnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Kol OTNV TOAUTTOALTIOULKOTN T
Texvoloytwv 2eBaoudg oto puaolko meptBaAlov

lMpooaployn o€ VEEC KATAOTAOELG Entibeién kolvwvikng, emayyeAuatiknc kot ntikrg umteuduvotntag
Anygn anopdacewv kat evalodnoioag o Yéuara @uAou

Autovoun epyaoia A0KNON KPLTIKNG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyrn tnG eEAeUIEPNG, SNULOUPYIKNG KAL ETTOYWYLIKNG OKEYNS
Epyaocia oe Siedvég neptBiAlov L.

Epyaoia os Stemiotnuoviko neptBaAlov ANMeg...

Mapdywyn VEwV EPELVNTIKWVY LBEWYV s

Avalntnon, avaAuon kat cuvBeon Sedopévwy Kot TAnpodopLwY, LE TN XPHOoN KoL TwV
anapaitntwy TexVoAoyLwy

Mpocapuoyn O VEEC KATOOTACELC

Autdvoun epyooia

Opadikn epyaocia

(3)

NEPIEXOMENO MAGHMATO2

Moptakn Auvapikr : YITOAOYLOUOG LOPLOKWY BEPUOSUVALLKWY TTIOCOTATWVY OTWE Ol
Sladopec eAelBepnG evEPYELOG EVUSATWONC LOVTIWY UE LOPLOKEC TIPOCOUOLWOELC.
Exnaidevon ota npoypappata Mopakng Avvapikng TINKER kat Tou poplakou
vpadikoL makétou VMD.

Mopla & YAKA : Eloaywyn og pebddoug umoAoylopwv Amo Npwteg Apxeg (Ab-initio) kat
edappoyég o H/Y pe to mpoypoppa Gaussian (Eloaywyn otnv Bswpia twv Moplakwy
Tpoxlakwv, Mpoaogyylon Born-Oppenhimer, Oswplo Hartree-Fock, Avantuén Moplakwv
Tpoxlakwv o€ BaolkéGg UVapTHOELS)

MeptBaiAov : Z0vtoun emavainn tne xpnong fortran og meptBaAAov linux kot TG
xpriong tou editor vi. Epy0oTnpLOKEG OLOKIOELG TTPOYPAUUATIONOU o€ fortran Tou
UTtOAOYLOHOU XpOVoU {wHG EVWOEWV 0TO TIEPLRAAAOV, Twv otabepwv dwtodldonaong
EVWOEWV OTNV atpoodalpa, Tng NUEPNOLOC SLaKVLOVONG TWV EKTIOUMWY EVWOEWY artd
v 6dAocoa otny aTHOohOLPA, TWV TOXUTATWY AVTIOPACEWV LE TN XPron
TIPOOEYYLOTIKWY HeBOSwV Soung-Spaactikotntac.
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Avapopemon tov [poypappatog lpontvlokdv Xrovddv

Ynoderypo BS AAIT

AIAAKTIKEZ kot MAOHZIAKEZ MEOGOAOI - AZIOAOlHzH

TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdosws
eknaibevan K.AT.

Mpoowro pe npdowmno

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaokalia, otnv
Epyaotnplaxr Exnaibevon, otnv Entkovwvia
LLE TOUG (POLTNTES

e HAektpovikd Taxubpopeio

e Epyaotnplakn ekmaibeuon

e |otooeAida tuNUatog-08nyog omoudwv

e C(Classweb

OPTANQzH AIAAZKAAIAZ

Meptypagovtat avaAuTikd o0 TPOTOG Kol
uédobol Stbaokaliag.
AlaAéelg, Zeuwvapla, Epyaoctnpiakr Aoknon,
Aoknon lebiou, MeAétn & avdAuon
BiBAoypapiag, @povrtiotiplo,  [lNpaktikn
(TortoO€tnon), KAwwkn Acknan, KaAAitexviko
Epyaotrjpto, Alabpaotikn Stbaokalia,
EKTTaUSEUTIKEG ETILOKEWELS, EKITOVNOn UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwteyvikn Snutoupyia, K.AT.

Avaypdpovtal oL wpeg UEAETNG TOU @oLtnTh
yla kade padnaoiakn Spaoctnplotnta kadwe Kat
oL WPEG Un kadodNyoUEVNG UEAETNG CUUPWVA
UE TLG apyEg Tou ECTS

, ®dopro¢ Epyaciag

Apaotnplotnta T
AoAEeLg, 52
EPYOOTNPLAKEG OLOKNOELG
MeAEtn eumédwong 50
Ekmovnon atoukng 48
epyaoiag, Mpodopikn
napouaciacn tng,
g€€taon
JUvoho MabBnpatog 150

AZIONOrHZIH OOITHTQN
NMeptypapn tne Stadikaoiac aétoAdynang

Mwooa A&oAdynang, MéBobot aéloAdynang,
AlaUopQWTIKA 1) SUUMEPAOUATIKN, AoKydaoio
MoAdartAri¢  Emtdoyrig, Epwtroels Zuvroung
Anavtnong, Epwrtrioeic Avamtuéng Aokipuiwv,
Ermtiduon  lpoBAnuatwv, [panty Epyaocia,
Exdeon / Avagopd, [pogopikn E&Etaon,
Anuoota Mapouoiaon, Epyaotnpiakn Epyacia,
KAwvikny  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAn / AAec

Avagépovtal pnta mpoodloplougva KpLTripLa
aéloAdynong kat eav kat mou eivat mpooBaotua
QIO TOUG (POLTNTEG.

Mwooa EAAnvIKA

1)

2)

EpyaoTnplakég 0OKAOELG KOTA T SLAPKELO TOU
gfaunvou.

210 TéAog tn¢ StbaokaAioag Tou padnuatog kot
TWV €pYAOTNPLOKWVY acknoswv Sidstal pia
UTIOXPEWTLKI) OTOWULKA EpYACia, UE OTOXO
aflohoynon tou dottntr. Auth TIPETEL val
petatparnel og apBUNTIKO LOVTEAO KATA TN
SLApKELO TNG EPYAOTNPLAKAC EEETOIONG KAl VOl
TLOPOUCLACTEL KATOTLY oTov S1ddokovTa.

O TeAKOG BaOUOC TOU HaBnUaTOG TPOKUTITEL ATTO:

50% armo tnv Baduoloynon tng
«EEOTOLLKEUUEVNG» EPYAOLAG

50% amo tnv BabuoAdynon tng emidoong tou
dOoLTNTA OTIC EPYOOTNPLAKEG AOKINOELG KATA TN
SlapKela TOU HabruaToc.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

INUELWOELG TOU PHaBRuatog amd Toug SLACKOVTECG KAl ONUELWOELS ard To dladiktuo
http://www.linux.org/forums/beginner-tutorials.53/

http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
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http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90 notesMIF 2.html

- SuvaQr) EMLOTNIUOVIKA TTEPLOSIKA:

COURSE OUTLINE
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | CHEMISTRY DEPARTMENT
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | CHEM-164 | SEMESTER | 8
ST T Compu_tatlonal Chemistry with applications to molecules, materials and
the environment —I|

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
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, :
special background, specialised Selective course
general knowledge, skills development
PREREQUISITE COURSES: | Basic knowledge of physical and organic chemistry and of
numerical modeling
LANGUAGE OF | Greek
INSTRUCTION and
EXAMINATIONS:
IS THE COURSE OFFERED TO | NO
ERASMUS STUDENTS
COURSE WEBSITE (URL) | http://www.chemistry.uoc.gr/wordpress/omoud£g/TpomTuLaKES-
omovdéc/0d6nyog-cTovdwv/
(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 aims to introduce the student to numerical programming for carrying out
physical-chemical calculations of varying complexity and application.

Students, after successfully completing the course, will possess the basic principles for
numerical modeling of molecular dynamics, ab-initio and Gaussian calculations and for
simple environmental problems.
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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 Autonomous work

e Teamwork

(3) SYLLABUS

1. Molecular Dynamics : Computation of free energy differences of ions in water
solution via molecular simulations. Introduction to Molecular Dynamics
programs of TINKER and molecular graphics via VMD.

2. Molecules & Materials : Introduction to Ab-initio methods and applications with
the program package Gaussian (Molecular Orbital theory, Born-Oppenhimer
approximation, Hartree-Fock theory, basis sets)

3. Environment : Short revision of the main commands of fortran and its use in a
linux environment and of the editor vi. Numerical programming exercises
(hands-on) in fortran for the computation of the lifetimes of compounds in the
environment, the photodissociation rates in the atmosphere, the rate constant
of reactions using structure-activity relationship.
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Avapopemon tov [poypappatog lpontvlokdv Xrovddv
Yroocrypa BS AAIIL

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND e Electronic mail

COMMUNICATIONS TECHNOLOGY

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

e Departmental website-Study guide

e (lassweb

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures laboratory 52
described in detail. o
Lectures, seminars, laboratory practice, practlce
fieldwork, study and analysis of bibliography, Study 50
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational Course personal 48
Visits, project, essay writing, artistic creativity, Assignment, Oral

etc. presentation of results

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 | Student’s performance is evaluated based on
EVALUATION
Description of the evaluation procedure 1) Programming exercises during the semester

Language  of evaluation, —methods of 2) A programming project and examination
evaluation, summative or conclusive, multiple

choice questionnaires, short-answer questions, durlng its presentatlon to the teacher at the

open-ended questions, problem  solving, end of the semester. The exercise will lead to
written work, essay/report, oral examination, . . .
public presentation, laboratory work, clinical a numerical model that will be written
examination of patient, art interpretation, during the examination in the computer
other

laboratory and will be presented to the

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

teacher.

The final grade of the course comes by
1) 50% from the grade of the personalized

project and
2) 50% the performance of the student in
laboratory exercises during the course.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Summary notes by the teachers and e-books on linux and fortran available on the
internet.

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

- Related academic journals:
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