NEPIFPAMMA MAOGHMATO2

1. TENIKA

IXOAH | EQAPMOXMENHZ BIOAOTIAX KAI BIOTEXNOAOTIAZ

TMHMA | BIOTEXNOAOTIAZ

EMINEAO ZMOYAQN | Mpomtuxtako — Emloyng

KQAIKOZ MAOHMATOZ | 233 EZAMHNO ZMOYAQN | 3°

TITAOZ MAOGHMATOZ | OYIKH THX ZQHX

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTTWON TTOU OL TILOTWTLKEG UOVADEG ATIOVELOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.y. AlaAésic, Epyaotnplakéc AoKNOELS K.ATT. Av ot QPES NIZTOTIKEZ
mcn'wnK.‘s'c uovadec anovéuclwvra’L eviaia yla to ,OL'JVO/\O rou,yaﬁr')uaroc AIAASKAAIAS MONAAEZ
avaypayte tig eBdouadiaiec wpeg Stdaokaiog kat to ouvolo Twv
TUOTWTIKWVY ovadwv
AIANEZEIZ 3 3,5
Epyaotnplokég AGKNCELG 2 1
ZYNOAO 5 4,5

MpooV€éate oepéc av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG HETOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVOAUTLKA OTO
4.

TYNOZ MAGHMATOZ | Emiotnpuovikng MNeploxng
YrnoBadpou , Mevikwv VWoewy,
Ematnuovikng Meptoxrig, Avantuéng
Aeélotitwy

MNPOAMAITOYMENA MAGHMATA: | Quotkn, Bloxnueio Blopopiwyv

FAQZZA AIAAZKAAIAL ko | EAANVIKA
EZETAZEQN:

TO MAGHMA NPOzZ®EPETAI ZE | OXI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://oeclass.aua.gr/eclass/courses/BIOTECH151/
MAGHMATOZ (URL)

2. MAOHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta padnotakd amoteAEoUATA TOU UADNIUATOG OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja AITOKTIITOUV OL QPOLTNTEG UETA TNV ETILTUXN) 0AOKANpwWon Tou UadriuaTog.
JuuBouleurteite to Mapdaptnua A

o [leptypaepri Tou Emutébou twv Madnotakwy ArtoteAeoudtwy yla Kade éva KUKAo omoudwv aUupwva ue Maioto

Mpoadvtwv tou EupwnaikoU Xwpou Avwtatng Ekmaibevong

o [Ieptypapikoi Acikteg Emumébwy 6, 7 & 8 tou Eupwriaikou MAatoiou Mpocoviwy Aud Biou Madnang
xou lopaptnuoe B

o [lepiAnmtikdg O8nyog ouyyparic Madnotakwv AltoteAeoudtwy

Eival éva €L00ywyLKO SLEMLOTNHOVIKO HABnpa 1ou poodEpel pia entokonnon tg Quotkng mou
oXetiletal pe TG PLOAOYLKEG EPAPUOYEC KOL TIPAYUOTEVETOL LA ATIO TIG LEYAAUTEPEG TPOKANOELG TOU
21ou awwva: T cuvavtnon tg Ouotkng pe tn BloAoyia. ZToxog Tou pabnuatog ival n epBaduvon
TWV OOV SACTWV/TPLWV 0ToUG BepeAlwSeLg VOLOUG TNG DUOLKAG KAL TIWG AUTOL EPUNVEUOUV OAAA KOl
B£TouVv mepLloplopol g otV e€EALEN TWV BLoAoyKWV palvopévwy.

H UAn tou paBnRpatog MpoodEpel OTOUG OMOUSAOTEG LA ETILOKOMNON O PBAGCLKEG EVVOLEG TNG
Quotkng mou oxetilovtal pe BLOAOYIKEG EDAPLOYES TTOU EKTEIVOVTAL ATIO TLG LOLOTNTEG TWV MPWTEIVWV
Kol TIG Sladikaoieg 0To KUTTAPO £wG gUpUTEpA BEpATa OMwG N MpoéAeuon TG {wNG Kot n eEENLEN.
E€etdlel emiong yevikd {ntipata Kool evilad€povtog, OMwG 0 OVAYWYLOUOC, O VIETEPULVIOUOG, N
TUXALOTNTA KOl N Aemtr] Loopportia petafl taéng katl Statapaxng, omou n Quoikr amoyn cuxva
TAPEPUNVEVETAL. YIIAPXOUV TIEPLYPADLKA T LOTA TIOU EMAPKOUV yLa TNV KATAVONGH YEVIKWY LEEWV
KOl TUAMATO TTOU £€€TATOVTAL TILO OVOAUTLKA yla T BaButepn katavonon Wbewv mou ekdpalovral e
0POUG LABNUATIKWY EELOWOEWV.

Me tnv erituyf) oAokApwon tov pabipatog o/n dportntrg/tpLla

(1) Ba éxeL epPabivel oe €vwvoleg tng DUOLKAG TOU elval amapaitnto undBabpo otn pelétn




BloAoylkwyv dotvopuEvVwy.

(2) Ba elval o Béon va xpnotpomnolel anmAd Hodnuatikd povieda yia tv ékppacn Ouotkwv Nopwyv
OoAAG Kat va Stakpivel Tov adalpeTiko XapakTipa Twv PoVTEAWV ts QUOLKAG amo ta MOAUTIAOKOTEpPQ
Bloloywkd cuothuaTa

(3) @a pmopet va epapudlel pe mpoooxny toug Duokolg Nopoug oe BloAoylkd cuoThuaTa,
avtihapBoavopevog/n tTnv Xpnotikotnta aAAd Kol TI¢ SuvatoTnTEG Toug £dappoynS Toug o TETola
CUOTAMATA TTOAUTTAOKOTNTAG.

(4) Ba £xel avtiAndBei Toug meploplopolg mou Bétouv ot Nopot tg Quolkng otnv €A Twv
Blrohoyikwyv datvopévwy Kal Ba €xel evtpudroel o €Voleg OTWG N Emipepokpatia, o Avaywylopog,
0 VIETEPHLVLOMOG KOL I TUXOLOKPOTLAL.

(5) Ba €xeL eloaxOel og éva SlemioTnOVIKO Ttedio peydAou evoLadEPOVTOG KAl TIPOOTITLKAG yLa Th
OUVEXELQ TWV TIPOTTUXLOKWV KOl LETOMTUXLAKWY O0TIoud WV Tou/nG oAAG Kal yLa TV EPEUVO-QVATTUEN
KOLVOTOUWV BLOTEXVOAOYLKWV EHAPUOYWV.

Fevikég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL QTTOKTIOEL O ITUXLOUXOG (OMTWE QUTEG QVaypa@ovVTaL OTO
Mapaptnua AutAwparog kat mapatidevrat akoAoUdwe) o€ moLa / TOLEG A0 AUTEG AITOOKOTTEL TO HAdnua;.

Avadlitnon, avaAuaon kat cuvdeon Sedougvwy kat JxebLaouog kat Staxeiptan Epywv

TIANPOOPLWY, UE TN XPION KOl TWV QIApATNTWY 260Ul 0TN SLOPOPETIKOTNTA KOl OTNV TOAUTIOALTIOUIKOTNTAL
TexVodoyLwv 3eBaoudg oto puUalko reptBaAlov

[Mpocapoyr O VEEG KATAOTAOELG Entibetén kolvwvikng, emayyeAuatiknc kat ndkng uteuduvotntag
Anyn anopacewv kat evatodnoliag oe Fépata @UuAou

Autovoun epyaocia AOKNON KPLTLKIG KL QUTOKPLTIKAG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNIULOUPYLKIG KoL ETTAYWYLKIG OKEYNG

Epyaocia oe 6iedvég meptBaAlov
Epyaocia os diemiatnuoviko neptBaAlov
Mapaywyn VEwV EPEVVNTIKWY LOEWV

® 3t0 TMAQICLO AUTOU TOU MOBAUATOG, N KPLTIKN HEAETN Twv BepeAwdwy vouwv tng Quaotkng ot
omoloL gpunvevouv aAAd kol B€Touv TepLOpLOpoUG otnv €€EALEN Twv PBLOAoYKWY GaLVOUEVWY,
ETUXEIPELTAL ME TNV OVANTUEN-KATAVONON €VWOLWY, TNV AVILUETWIION OgwpnTKWV OOKACEWV,
UTIOAOYLOTLKWY TIPOCOUOLWOEWY KL EPYOOTNPLOKWY OOKAOEWV TIOU OVOITUOOOUV YEVIKOTEPEG
6e€LotNnTEC ONWCG:

e TNV avalltnon, avalucn, olvBeon 6ebopévwyv Kot TANpodopLwV LE TN XPNon VEwV

TEXVOAOYLWV.

e [lpocaployr) O€ VEEG KATAOTAOELG

e Anyn anoddcswv

e Autovoun oAAd kat opadikn epyacia

e Epyaoia oe Slemiotnuoviko neplBaiiov

e Nopaywyn VEWV EPEUVNTIKWY LEEWV
AoKNON KPLTIKAG KOl UTOKPLTIKAG
Mpoaywyr Tng eAeVBePNC, SNULOUPYLKNG KOL ETOYWYLKAG OKEYNS

3. NEPIEXOMENO MAOGHMATO2z

OEQPIA

1) EIZATQrH

Awadopég kat onueia emadng petatt Quotkng kat BioAoyiag. O podog twv Quotkwv
NOuwv otig Blohoyikég Slepyacieg. Mikpokoopog — MakpOKoGHOC. Avayvwplon Twy
Sladopetikwv BabBuwv opyavwong g UANG. Avaywylopog — NTETEPULVIOUOG —
Tuxawdtnta — NoAumAokotnta. Quokd Meyédn — Movadeg — KAlpakeg.

Mavnotakoi otoyol:

1. JulAtnon mavw otig Stadopeg aAAG Kot ota onueia emadng petafd Quaotkng Kat
BloAoylag

2. Nwg n katavénon Quoikwy vopwv Bonbad kat avolyel véoug opilovieg ota
BloAoyikad {ntrpata.

3. Katavonon tg taéng Twv Peyebwv amod Tov UKPOKOGHO OTOV HAKPOKOOUO.

4. Ewoaywyn og évvoleg onwg n Empepokpartia (Meputtwolokpatia, particularism),
Avaywylopog (reductionism), VIETEPULVIOMOG, TUXOLOKPATIO




I1) H Znuaocio tou pey£éBoug oto datvopevo tng {wng. Metadopd palag-Evépyelag o
Oeppoduvapikd cuotApoTo

AMopetpia Kat KALpoKa peyéBoug. ANOUETPLKA cuuTepldopd oToV BACLKO HETABOALKO
puBuO. H Znuaocia Tou peyébouc oto palvopevo tng Lwng, NOUOG TOU TETPOYWVOU-
KUBou. O@eppoduvapikd cuothparta. lcopporia vs otabepn katdotaon. Avtallayn
padog: Awaxuon, loofUylo evépyelag (MAavntng yn — AvBpwroc))

Madnatakoi gtoyol:

1. Katavonon kot e€aoknon ot AANOUETPLKEG EELOWOELG

2. Twati woxvel n aAAopeTpia, 0 pOAOC TOU VOLOU TETPOYWVOU- KUBOU Kal TO
QTALTOU LEVO EVEPYELOKO LoOTUYL0 TToU eTUPAANEL O HETABOALKOG pUBLOG.

3. Katavonon tng Beppoduvapikng oTabeprng KOTAOTAONG, KAELOTA KoL AVOLKTA
BeppoSuUVAULIKA CUCTHUATO.

4. EEAaoknon LE To evepyeLako LoolUYLO TNG yNG KoL TOU avBpwmou

111) Zratiotikr) OEpproSuvaLiki

BaolkEG UTIODEDELG, ULKPOKOTOOTACELS - LAKPOKOTAOTACELG KOL OTATLOTIKA EVIpPOTTiAL.

ZUv8EeOn OTATLOTIKAC EVTpOTLaG e Beppoduvapikr evtporia (kUkAog Carnot,

OVTLOTPEMTEG UN-OVTLOTPETTEG LETOBOAEG). 2°° OgpUOSUVAULKOG VOUOC KOL N

KOoTteLBuvVoN Tou XpOVoU. ITATIOTIKA BApN KAl N EMLUEPLOTIKA cuvaptnon. Katavoun

evépyelag. MNapadsiypata — edappoyég o BLOAOYLIKA CUCTHHOTO.

MaUvnoiakoi otdyol:

1. Katavonon tng mbavotnta pLoG CUYKEKPLUEVNC LOKPOKATAOTACNG oo To MARBo¢
TWV ULKPOKOTAOTACEWY TIOU QVTLOTOLYOUV O€ aUTH).

2. Katavonon tou oplopoU TNG OTATLOTIKAG EVTPOTLAG Kot Tou 2° Beppoduvapikou

VOLIOU. JUVETELEC OTNV KATELOUVEN TOU XPOVOoU

YUv8eon OTATLOTIKAG eEVTpoTiag pe BepLOSUVOULKE EVTpoTTiaL.

4. Katoavonon TNg KN OVTLOTPEMTOTNTOC TwWV BepoSuUVapLKWY HeTABOAWVY o€
BloAoyKA cuCTAHOTA KOL TOU pOAOU TNG EVTPOTILAG

5. Katavonon tng mbavotepng EVEPYELAKN G KATAVOUNG OE CUCTALOTO O LOOPPOTILa

6. EdapuoyEg oe BLoAoyLkd cuoThipaTa

w

IV) Ztoxaotik Suvapikl — Mn ypopuikotnta - EpaployEg

YToX0O0TIKEG Aladikaoieg. Tuxaiol Nepimatol. XToxaotikeg Sladikacieg BnudTwy.
Baowkeg e€lowaelg. Kivnon Brown. Aldxuon Kol CUVEXELC OTOXOOTIKEG SLadikaolec.
Aldyuon péoa o KUTTAPA.

Fevikn eloaywyn otn YN yPOoRULKOTNTA. TOAQVTWOELC KoL SLAKUUAVOELG S100TH LATOC.
Xaog. ©6puBog Kat pun Ypauuka dpavopeva

Avayvwplon kal ertihoyr] o Bloloyikég Stepyaoieg. Brownian Ratchet (kaotavia),
MovokateuBuvtikég Aladikaoieg. Neuplkd clotnua. Mpoélevon tng Lwng. QUOLKES
TITUXEG TG EEEALENG. Altlokpartia kat Tuxalotnta. YPnAotepeg Aettoupyieg Tng {wnc.

Matnotakol otoyol:

1. Awyeipton moAUTIAOKWY GaLVOUEVWY OTIWG N Kivnon Brown kat n dtaxuon wg
OTOXAOTIKEC SLadLkaoleg PnudTtwy

2. Kotavonon twv SLaKUPAVOEWY [N LOOPPOTILOG KL TTWE UTOPOoUV VA TIPOKAAEGOUV
LNXAVLKO €pYy0 Kal Kivnon

3. Avayvwplon HovoKateuBuvTIKWY SLadlkaoLwy Kal o pOAOG TOUC 0TV TIPpoEAEUDN
™G Lwng kat otn OQuotki ECEALEN.

4. Alepelivnon ¢ aLTloKpatiag Kal Tng TuxaldotnTog otig UPNAOTEPEC AELTOUPYLES TNG
{wng

V) HAektpikég Auvapelg kat Nedia

HAektpko dpoptio kat Statrpnon tou doptiou. Nopog Coulomb. Aywyot kot MovwTéEg.




HAektpika nedia. ApxEg tng nAektpodopnonc: Makpopoplakd poptia o€ StGAvpa.

YUyxpoveg pEBodol nAektpodopnong.

Mavnoiakoi otdyol:

OL portnteg/tpLeg Ba mpEmet:

1. Na pmopouUv va e€nyrnoouv yLatl ta NAEKTPLKA GaLVOUEVA EVOL GNUOVTLKA VL0 TO
dawvopevo g Lwng.

2. Na pmopouUv va neplypadouV Twe Ta OVTLKELLEVA ATOKTOUV NAEKTPLKO dopTio.

3. Na pmopoUv va avayvwpilouv Tig S1ahopEg LETALU LOVWTWY, AyWYWV Kot
NULOY WY WV.

4. No umopoUv va XpnoLUomoL)couV Tov vopo Tou Coulomb yla va eplypaouv
TIOOOTLKA TN SUvaun ou €va GOPTICUEVO CWHATLO ALOKEL TTAVW OE €val GANO.

5. Na pmopouv va e€nyrioouv Tn oxéon KLeTaU NAEKTPLKAG SUVOUNG KAl NAEKTPLKOU
nieiou.

6. Na prmopoUv va eplypaouv tn oxéon HeTaEL TOU TTEPLKAELOPEVOU GOPTIOU Kal TNV
NAEKTPLKNA pon LECW TOU VOUOU Tou Gauss.

V1) HAektpikn Evépysia Kat AUVOLLKO

HAektpikn Suvapkn evépyeta. HAEKTpLKO Suvapikd. HAeKTpLKA SimOAd Kol KOTAVOUEG

doptiou. Xaptoypadnon Tou NAEKTPLKOU SUVALKOU TOU avBpWILVOU CWHATOG:

Kapdid, pieg kat eykéDahog. ATOUKES Kol LOPLOKEG NAEKTPLKEG AAANAETILOPACELC.

ITATIKEC NAEKTPLKEC LOLOTNTEG OTO ECWTEPLKO TNG UANG.

MaUnaotakoi otdyol:

O portntég/tpLeg Ba mpémet:

1. Na pmopouv va e€nynoouv ToV CNUAVTIKO pOAO TNG EVEPYELAG OTNV NAEKTPOCTOTLKN

2. Na pmopouv va neplypadouv Nwe To £pyo Tou ekTeAE(TAL 0 GOPTIOUEVO
owpatiblo and Eva nAektpiko nedio ocuoxetiletal pe TG aAAay£EC TG NAEKTPLKAG
SUVOULKNG EVEPYELOG

3. Na umopouv va avayvwpilouv tn dtadopd LETALU Tou NAEKTPLKOU SUVAULKOU Kol
NG NAEKTPLKN G SUVOLLKIC EVEPYELAG

4. Noa KOTavVOoNRoouV yLOTL oL LoOSUVOKEG eTILDAVELEG lval KADETEG OTIG NAEKTPLKEG
SUVOULKEG YPOUUES

5. Na avayvwpilouv to poAo tou nAektpkol Suvaplkou oe Stadpopa patvopeva {wng
(nalepa g yupng amnod HEALOOEG, aviyveuon NAEKTPLKWY MESIWV amo udpoBLoug
0OPYaVLOUOUC KATT) KO TN XapTtoypddnaon Kol Tou NAEKTPLKOU SUVAULKOU TOU
avBpwrivou cwpatog: Kapdid, pueg kot eykédaloc.

6. Na yvwpioouv ta nAekTplkd SimoAa, TG Katavouég GopTiou Kol Tn xaptoypadnon
NAEKTPOOTOTIKOU SUVAULKOU OTa HOPLA KOL VA KATOVONOETE TOV pOAO QUTWVY OTLC
OTOLLKEG KOl LOPLOKEG NAEKTPLKEG AAANAETILE pAOELC.

7. Na pmopouv va avayvwploouV TIG OTATIKEG NAEKTPLKEC LOLOTNTEC OTO ECWTEPLKO TNC
UANG.

VII) AinAektpika, Mukvwtég kat MepBpaveg. HAekTpiko PeUpa kot HAEKTpLKA
MepuBpavika pevpata

MUKVWTEC Kot HEUPBPAveG. MepBpavikd kavaAla pépog I. HAekTpLkd pebpa Kot
avtiotoon. Edappoyég Tou vopou tou Ohm Katl NAeKTPLKEG LETPAOELG. HAEKTPLKA
HeUBpavika pevpata. Emokonnon tng Soung kat Asttoupylag Twv velpwv: TEXVLKEC
UETPNOELG. HAEKTPLKEG LOLOTNTEG TWV VEUPWVWV. MeuBpavikd KavaAla Hépog .

Mavnaotakoi otoyol:

Ou dpoutntég/tpleg Oa mpemet:

1. No umopoUv va €€nyrnoouV TL GNUALVEL XWPNTIKOTNTO EVOG TIUKVWTH KoL Vol
TEPLYPAYPETE TWE EAPTATAL ATIO T YEWUETPLKA XOPAKTNPLOTIKA TOU

2. Na umopouv va umtoAoyioouv TNV NAEKTPLKH EVEPYELA TTOU amoBnkeveTaL O Evav




TIUKVWTN.

3. Na propoUv va e€nynoouV yLoTi N XwpnTkOTnTa £VO¢ TUKVWTH auéavetal otav éva
SINAeKTPLIKO UALKO TOTIOBETETOL OVAUEDTA OTLG TAAKEG TOU TIUKVWTH).

4. Na avayvwpioouv ylati ot BLOAOYIKEG LEUBPAVEG UIOPOUV Vo LEAETNBOUV Ww¢
TIUKVWTEG KoL va e€olkelwBelte pe TETola Blohoyika apadeiypata.

5. Na umopouv va €nynoouv TI¢ £VVOLEG TOU PEVUHATOC, TNE TaXUTNTAG OAloBnong
NAEKTPKWV GOPTIWY KaL TIG OXECELG LETAEL TNE TAONC TOU PEVUATOC, TNE AVTIIOTAONG
Kall TNG €181KAG avtiotaonc.

6. Na pmopouv va e€nynoouv L cupBaivel 6tav poptiletal ] anodoptiletal évag

TIUKVWTH G O€ O€lpa e Evav avtiotatn (kukAwpa RC)

7. Na pmopouUv va Eexwpilouv ta £(6n StapeuPpavikng uetadopag

8. Na KaTavor|ocouV TL EVWOOUUE WG PEVA OTLG KUTTAPLKEG LEUPPAVEG KL TL Elval Ta
MEUPBPAVIKA KaVAALL

9. Na éxouv e€olkelwOel pe mapadeiypata LovTikwv SLaAwV Kot VeEupatovwv

10. Na €xouv katavonaoet To Suvaplko npepiog, katwdAiou, Spdong kal Thv MOAwaon

EKTIOAWOT KUTTAPLKNG LEUPPAVNG

11.Na katavorjoouv TN HETAS00N CAUOTOG KATA KOG TOU VEUPWVA KAL Va yvwpiocouv

OXETIKA Ttapadelypota

VIII) Mayvntikd Media - HAektpopayvntik Emaywyn kat AktivoBolia
Mayvntika redia kot Suvapelg. Pomn kot Suvapn o éva poyvntiko dimoAo. To neipapa
Stern-Gerlach kat to omv Twv NAekTpoviwy. MayvnTIKEG LOLOTNTEG UALKWV.
Anuoupywvtag payvntikd nedia. MayvnTikr porr) Tou upnva kat Mupnvikog
MayvnTikog Zuvtoviopog. O vopog tou Ampere. To GalvOUEVO TNG NAEKTPOUAYVNTIKAG
EMAYWYNG KoL 0 vouocg tou Faraday. Ot e€lowoelg tou Maxwell — HAektpopayvnTikN
oKtLvoBoAia.
MaUnaoiakoi otdyol:
OL portnteg/tpLeg Ba mpEmet:
1. No KOTtovoroouV OTL 0 HOYVNTIOMOG ival ouoLlaoTIKA o aAAnAsmtidpacn petall
KLVOULEVWV NAEKTPLKWV dopTiwy
2. Na prmopouv va umtoAoyioouv tn payvntikr Suvaun os éva NAEKTPLKA GopTLIoUEVO
owpatidlo kot va eplypdPete TN Aettoupyia evog GAoUATOUETPOU PALag.
3. Na yvwploouv tn pomn otpéPng mou aokeital oe BpOyXo pEUUATOC LECA OE OUOYEVEC
HayVNTIKO TteSlo KAl VoL KATAVOrGOUV TNV EVvoLa TNG LOYVNTLKAG SUTOALKAG POTIAG
4. Na yvwploouV TIG HOYVNTIKEG POTIEG OTA ATOMA KOL T payvnTtovh Tou Bohr
5. Na £xouv paBel mwce to neipapa twv Stern-Gerlach amok@AuPe tnv LSLOTNTA TOU Spin
6. Na Katovornoouv Twe TPOKUTITOUV OL OYVNTLKECG LOLOTNTEG TWV UALKWV
7. Na yvwpioouv Tn payvnTLkr pOTi TOU UPAVA KaL WG TNV EKUETAANEUOUAOTE YL TIG
pueBodoug MNupnvikol Mayvntikol ZuvtoviopoU (NMR kat MRI)
8. Na prmopoUv va meplypdpouy Tt anpaivouv oL OpoL: KIVNTIKH KL ETIAYOUEVN
nAektpepyetikn SUvaun (HEA) kat va yvwpioouv ebapoyeg otn Beparmeia ALOKPOVLOKAG
MayvnTikng Aléyepong
9. Na pmopoUv va 0pioouV TLG BACLKEC LBLOTNTEG ULOC YEVVNTPLOC EVAAACOOUEVOU
pelaTOoC
10.Na propouv va e€nyrnoouv Tig e€lowoelg Maxwell kat Ti¢ mAnpodopieg mou Sivouv
YLOL TOL NAEKTPOUAYVNTLIKA KUPOTAL.

IX) KBavtopnxavikn

Eriokomnnon tneg kBavtikig Bewplag. Baolkég apxeg g KBoavTopnxXavikic. MNwg
ennpeadetal n {wr amno ta KRavIka ¢avopeva;

Madnatakoi gtéyol:

OL doutntég/tpleg Oa mpemet:




1. Na avayvwpilouv Toug tepLOPLOPOUC TNEG KAAOLKN G PUCLKAG OTNV EpUNVELR TWV
Lot TWV Tou PwToG KoL TNS UANG
2. Na yvwpllouv TI¢ POOLKEG APXEG KOL TLC CUVETIELEG TNG KPAVTOUNXAVIKAG.
3. Na evnuepwBouv yLa TIC TAOELS LEAETNG BLOAOYLKWY CUCTNUATWY oTov 21° alwva Kol

v KBavtikn BloAoyia.

AZKHZEIZ / EPTAZIEZ

AMOUETPLKEG EELOWOELG
Evepyelakd loolUyla

oA WNE

Zratiotik Quotkn

HAekTpIKEG SuVAUELS KaL edila
HAekTpLKr) SUVAULKA EVEPYEL KOL SUVOLKO
HAekTpLKO pevpa, MUKVWTEG, MeuBpaveg

EPFAZTHPIAKEZ AZKHZEIZ

Kivnon Brown-Aidxuon
HAektpka doptia kat media
MoAKoTNTA popiwv

MUKVWTEG

oA WN R

OTOUG VEUPWVEG
7. Omtikég AaPideg

Salting out - Alapoplakég ANMANAeTLSpAoELG

MeuBpaviko Auvautko (E€lowon Nernst-Goldman) - Atddoon nAekTplkoU oruaToC

4. AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOlHzZH

TPONOZ NAPAAOZHZ
lpoowrto e npéowmno, EE amootacews
eknaidevon KA.

Jtnv Tagn, otnv aibBouoa H/Y kat oto epyactriplo
Quokng

XPHZH TEXNOAOTIQN
AAHPO®OPIAZ KAI ENIKOINQNIQN
Xprian T.M.E. otn Abaokalia, atnv
Epyaotnpiakn Exkraibevon, otnv Emwkotvwvia
LE TOUG (POLTNTEG

Xprjon powerpoint, mpoocopolwaoswv phet kat video
oTLG SLOAEEELG, xprion €€€LBIKEVLEVOU AOYLOULKOU,
Xpron twv epyoieiwv tng mlatdoppag open eclass yia
TNV MAPOoXr ONUELWOEWYV, OOKNOEWV, EPYACLWY,
TIAnPodOopLWV KaL ETILKOWVWVLOG LE TOUG HOoLTNTEC/TPLEG

OPIrANQZzH AIAAZKAAIAZ

leplypdpovrat  avaAutika o TPOmoG Kat
uedodbot SL6aokaliag.
AaAé€elg, Sepwvapla, Epyaotnpiakrn Aoknon,
Aoknon  Mebiou, MeAétn & avdAuon
BiBAwoypaepiag, @povriotiipto, Mpaxtikn
(TortoO€tnon), KAwikn Acknon, KaAAitexviko
Epyaotriplo, Aabpaotikn Stbaokalia,
EKTaUOEUTIKEG ETILOKEWELS, EKTTOvNan UEAETNG
(project), Suyypan epyaciac / epyactwv,
KaAditeyvikn dnutoupyia, KA.

Avaypdpovtal oL wpes UEAETNG TOU @oLTnTr
yla ka9e padnolakn dpaotnplotnTa Kadwe Kot
oL WPeG un kadobnyoUuevns UEAETNG WOTE O
OUVOAIKOG (popToG  epyaciac ot  eminedo
eéaunivou va avtiotolxel ota standards tou
ECTS

AZIOAOTHZIH ®OITHTQN
Neptypapn tne Stadikaoiag a&toAdynong

, ®doprog Epyaociag
Apaotnplotnta Eaprivou
Alalé€elg 39
Epyaotnplakég AoKNOELG 10
KOl EPYAOLEG
OMOSLKEC KO/ OTOULKEG 22
EPYOOLEC
AutoteAng Mehétn 40
Tehwkn E€€Taon 2
20voAo Madquarog
113
. OEQPIA:

‘EEL TPOALPETIKEG aoKnOeLg/epyacies (€wg 20% Tou




Mwaooa AéoAoynang, MéBobdot aéloAdynang,
AlQUOpQWTIKA 1) SUUMEPAOUATLKY, AoKkuuaoio
MoAanAr¢ Emdoyric, Epwtrioelg Zuvtoung
Anavtnong, Epwtrioeig Avamrtuéng Aokiuiwv,
Entidvon [lpoBAnuatwv, [panty Epyaoia,
Ek¥eon / Avagopd, [lpogpopikn Eétaon,
Anudota Mapouoiaon, Epyaoctnpiakn Epyacia,
KAwvikry  Eé€taon  AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AMec

Avapépovtal pnta mPoobSLOPLOUEV KPLTHPLA
aéloAdynaong kat eav kat ou eivat mpooBdaotua
QIO TOUG (POLTNTEG.

teAkoU Babuou)

Mparttr) TeAkn e€€taon mou meplAapBAvVeL: EpWTNOELG
nioA\amAn¢ emloyng, emiAuon mpoBAnUATWY Kal
£PWTNOELG oUVTOUNG amavtnong (50 - 70 %).
II.LEPTASTHPIO: Edtd pyaoTnpLOKEG OOKNOELC LE
napadoaon ypantwy efSopadlaiwv avadopwv.
(Amapaitntn mapouoia kat pécog 6pog Babuol
EpyaoTnplakwyv avadopwv (0og 1 LeyaAUTEPOC TOU
5/10) (30%)
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