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Eicaywyn ...}

IATPIKH
Axkadnpaiko £rog 2022 — 2022

ENAEIKTIKO NPOrPAMMA

O1 napadooei; Tou pabnuarog «IATPIKH OYZIKH (A7 sfaumvo)» yia To akad.
£roc 2022-2023 Ba yivovtal oto ApgpiBearpo QugiocAoyiag, cup@@va pe To
npoypappa nou akohouBsi:

TpimTn 11/10/2022 | ®YZIOA. | 10:00 - 11:00 | N. Kapdiokoc (&roaywyiko pddnua)

. . M. Mkatlwvng (Ynnpeoisg unootnpiEng
Terdpm | 12/10/2022 | OVZIOA. | 8:00-10:00 | -ooise e

MNépnm | 13/10/2022 | ®YZIOA. | 10:00 — 11:00 | M. Nanayiavwng (Kep. 3)

- orzI0n. | 8:00-10:0
Mépnm ®YZIOA. | 10:00 — 11:00
Tpimn OYSIOA. | 10:00 - 11:00
Terapm OYZIOA. | 8:00 - 10:00
10:00 ~ 11:00
E. Navredvic (Kep. 7)
Tpim | 8/11/2022 10:00 — 11:00 | E. Navrehic (Ke. 8)
Teraptn | 9/11/2022 | ®YZIOA. | 8:00-10:00 | I. Z&ipévng (Kep. 11)

Tpim 18/10/2022 | ®YZIOA. | 10:00 - 11:00 | . Nanayidvvnc (Kep. 4)




AvVTi E10aYWYNG ...
Ti eivan n IaTpikn Puoikn kai yiaTi xpeialerai;
|

|
1. DUOIKI TOV SIAYVWOTIKAV Kal 2. ®uoikn Tou avépwnivou
OEPANEUTIKOV EPAPHOYDV | - OWHATOG

axkTivoBoAiag (1ovTtifouoag &
Hn-lovTidouodac)

v H karavonon TnG «avpwnivng HNXavnc»
gival pia €EAIPETIKN €10ayWYN O KAOE Hia
ano TiG IaTpikEG E101IKOTNTEG.

v Eloayovral J10pK®G VEA EPWTNHATA MOU
agpopoUv TNV  NOAUNAOKOTNTA  TOU.
avlpwnivou OWMATOG Kal TIC OTATIKEG N
OUVAMIKEG I010TNTEG TOU.

v 01 JIayvmOoTIKEG Kal  OEPANEUTIKEG
EPAPHOYEC Eival cUPEWG Od1a0olpeg &
eEgAiooovTal S1apKKG.

v . H 1atpiki €ikova egivar RAOn nNoAuU
NEPICOOTEPA aANO HIA anoTuUN®Won TNG
avaTopiac.




Eniong ... :

H QuOIKN €ival TO TEAEIO YECO YIA VA AVANTUEETE TIG
Oe€I0TNTEC 0AC OTNV Avaywylkn Kal ENaywyikn
OUAN\OYIOTIKN ...

avaywyn
auoTnpn eEaywyn piac dnAwong (To cupnepacpa) anod pia r NEPICOOTEPEC
NpoTacel§ (NPOKEeipeva)
M.x.: KUpia npoTaon: ‘'OAa Ta BnAaoTika €xouv onovd. GTNHAN.
AsuTepevouaa npoTaon: O1 avBpwnol ival OnAaoTika.
>uunépaopa: O avBpwnol €xouv anovd. oTAAN.

_ enaywyn
YEVIKEUOEIC ano NapaTnpnoeic
M.x.: Aedopeva: ‘Exw Tnv TAon va kpuohoyw OTav ol avlpwnol yupw Hou
gival appwaTol.
YnoBeon: To kpuoAoynua eival HETadoTIKO.

... KABWC Kal €&va eNeENYNUATIKO EpYaAEio TNC
~ MPAypaTIKOTATAC.




Tic npooexeic (13) wpec 6a culNTNOOUHE TA NEVTE

Yi V.

N gL

nPMWTA KEPAAAIa TOU CUYYPAHHATOG 0AG,
N anAouoTEpPQ... : |

duon & €idn 1ovTidouoac akTivoBoAiag
ANNAenidpaon 1ovTilouoac akTivoBoAiac-uAng

BioAoyika anoteAeouara lovTilouoac akTivoBoAiac
>ToIXeia OooIueTpIac 1ovTidouoac akTivoBoAiag

AKTIVONpooTaacia



H ®duoikn oTIc apxEG Tou 200U aiwva
N kKAaoikn PUOIKN EVAVTIOV TOU HIKPOKOOHOU ...

H pnxavikn, n HPEAETN TNG Kivnong TwV UAIKQWV OWUATWV (Kal €NOMEVWG KAl TWV UAIKWV KUPATWV) und Tnv €nidpacn OUVAPEWV
XPNOIKONOoIWVTAC Touc VOuouc Tou NeUTwva, ival o B€on va npoBAEYEl e anoAuTn akpiBela T0oo TNV andAuta kabopiopevn TPOXIA TwWV
OWUATWV 000 Kal OAA Ta OXETIKA PUOIKA PEYEDN (TaxUTNTa, OpUN, EVEPYEIQ) NMOU EXOUV OUVEXEIC TIMEC.

H kAaoikn Oswpia nediou pe To VOUO TNG Naykoopiac BaputnTac Tou NeUTwva Kal TV NAEKTpopayvnTikn Bewpia Tou Maxwell, nepiypagel
Ta OUo Bepehiwdn nedia duvapewv. Av Kal Ta NAEKTPOUAYVNTIKA KUWATA IKavoroloUV TNV KUMATIKA €&iowon nmou npokunTel and Tn
Neutwvela pnxavikn, o1adidovTtal €nionc oTo KEVO Kal ENOMEVWC OEV UMNOPOUV va avaxbouv o€ TAAGVTwOon onoloudnnoTe UAIKOU HECOU
di1adoonc. 'ETol, EKTOC and Ta evroniopeva kal adlgipeTa owpaTiold, POPEIC EVEPYEIAC €ival EMNIONC Ta EKTETAUEVA Kal OIAIPETA KUKATA.

H oTaTioTikn QUOIKN NEPIYPAPEl TIG BEPUOOUVANIKEG MOCOTNTEG EVOG GUVOAOU HIKPOOKOMIKWY CwUATIdiwV WE T Bonbeia oTaTioTIKwy,
VoUWV Kabwe n eniluon Twv VOPWV Kivnong kabevog and autda €ival npakTika aduvatn kal Oev xpelaleTal, Kal NPooBETEl TO VOUO TNG
gvTponiag aTnv KAAoikn QuUaIKn.

H Bewpia TNG OXETIKOTNTAG €ival &va CUPNANPWHA E£TCGI WOTE O VOUOI TNG (QUOIKNG va 10XUOUV Yia onolodnnote adpaveiakd ouoTnua
avagopac akoun Kai av KIveital pe noAU peyain Taxutnra.

Ev oAiyoiG, o€ pUOIKN Kal HaKpookonikn KAipaka undpyXouv OAd Ta EpYAAEia £TO1 WOTE Ol NOCOTNTEG NOU NEPIYPAPOUV Eva

(PUOIKO (paivOopevo va unoAoyilovral HE akpiBeia Kal o1 POPEIG EVEPYEIAC Eival U0 EEXMPIOTEC OVTOTNTEG, CWHATIOIO KAl
KUpATA, T onoia HNopouUV va £X0UV £VA OUVEXEG EUPOG TIHMOV EVEPYEIAGC.

Kal TOTe, kaTeoTnoav 01aB€o0iua NEIPAPATIKa anoTeEAEOUATa and To PIKPOKOOWO ...



MéeAav cwpa kai n apxn TnS KBavrwong
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nClpClTr]pl"]GEIC;: \ Rayleigh - Jeans (6000 K)
> daopa eEapTWPEVO PHOVO
ano T

> Meyiotn evraon: A, T=C
(N. Wien) |

> OUVOAIKN evTaon ~ 0T4
(N. Stefan-Boltzman)
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KAaoikn epunveia Rayleigh-Jeans:
O1 oTOIXEIWOEIC TAAQVTWTEC EXOUV OUVEXEC paopua E kal eknepnouv H/M
aKT. JE OUVEXEC paoua E
Epunveia Planck:
O1 oTOIXEIWOEIC TAAQVTWTEC £XOUV dIaKpITO pacpa E=nhf=nhc/A kal
anoppo@ouv/ekneunouv H/M akt. kata kBavra AE=hf=hc/A
h=6.63 1034 J s



DWTONAEKTPIKO (PAIVOHEVO:
ano 1o KUHA OTO OWHaATidio

KAaoikn Bewpnon:

v Au€avovtac Tnv  evraon H/M
akTivoBoAiac e€ayovTal NePICOOTEPA
e ava povada t

X Aukavovtag Tnv  evraon H/M
akTivoBoAiag au€avel n U, ., TV €

X e €kayovtal avetaptnTwe TNS f TNC
H/M akTivopoAiag

Epunveia Einstein: n H/M akTivoBoAia anoTeAeiTar ano
KBavta @wToC N pwTOoVIa, evepyelac ionc pe E=hf kai n
anoppogpnaon Touc VIVETAl ACUVEXWC



AToHikO npoTuno Bohr
via Ta udpoyovoEIon aToHa

Aedopeva:

> AvakaAuyn Tou e

> MNeipapa Rutherford
>®daopata EKNOPNNG AEPIwWV.:
f =R/n?

[poTuno Bohr:

> 2€ £va ATOMIKO oUOTNMA ENITPEMNOVTAl HOVO OUYKEKPIUEVEC KATAOTACEIC OTABEPNC
EVEPYEIAC MOU AVTIOTOIXOUV OE KUKAIKEC TPOXIEC TOU NAEKTPOVIOU YUpw ano Tov
nupnva woTe N OTPOPOPUN TOU va €ival akepaio noAAanAacio TnG otabepdac Tou
Planck.

> H anoppogpnon kai n eknNopnn akTivoBoAiac enITpenovTal HOvVo KaTta Tn PeTapaon
TOU nAekTpoviou METAEU OUO TETOIWV ENITPENOPEVWV KATAOTACEWV OTABEPNC
EVEPYEIQC.



AToHikO npoTuno Bohr
via Ta udpoyovoEIon aToHa
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NA OYMAXTE:
E;=13,6 eV
r,=0.5 1019 m
kar U;=2 10 m s1



Aieyepon-Anodicyepon-IovioHoC

Ta nAekTpovia:

v/ gival dEopIa OTO ATOMO Kal KIvouvTal O kabopiouevec oTolBadec nepi Tov
nupnva uno tnv enidpaon Tn¢ duvaunc Coulomb

v EXOUV KABOPIOUEVEC TILEC evepyelag (avaloya PE TOV ATOMIKO aplBuo kai Tnv
oToIBada)

— Eoo (0 eV)
: il IONIZMOZ: anoppOgpnaon EvEPYEIAq IKAvng
| EEN (-0,85 eV)VC' aneAeuBepwoel eva NAEKTPOVIO Ano TO ATOHO

——Ey (-1,51 eV)

AIETEPZH: anoppo@non evepyeiag

E_:EL (-3/4 eV) ionc pe Tn Slapopd 2 EVEPYEIGKGOV OTABUGOV

AMO-AIEMEPZH: eknounn xapakTnpioTIKNG akTIVOBoAiag
LE,‘( (-13,6 eV) (evepyelac ionc pe Tn d1aPopa 2 EVEPYEIAKWYV OTAOUWY)



Kuparta de Broglie:
ano To oWHAaTioI0 OTO KUHG

'ONeC 01 HOPPEC TNC UANC eUPavi(ouv KUNATIKEC Kal
owpaTIOIaKEC 1010TNTEC KATA TNV Kivnon:
>E=hf
>p=h/A

nolo €ival To dIKO 0ac PUNKoc Kupartoc de Broglie oTtav
TPEXETE;

[Molo €ival To pNko¢ kupaTog de Broglie evoc e pe
evepyela 1 ev; -



Kuparta de Broglie:
ano To oWHAaTioI0 OTO KUHG

Molo €ival To pEyBOC MoU IKavOomMoIsl TNV KUPATIKN £&icwon;

Mia ouvapTnon TO TETPAYWVO TNC TIMNG TNC Onoiac o€ TUXOV
- onueio divel Tnv MBavoTnTa va anavrnbel oTo CnUeEio auTo
TO owpaTidlo.

Ma av yvwpilw Beon kal TaxuTnTa £voc owuaTidiou Kanoid
oTIyUN Ogv pnopw HE Tn Bonbeia TS KNXAVIKNCG va
npoBAsww TN 6on onoiadnnoTe AAAn CTIVUN;

Apxn TnG anpoodiopiaTiac Tou Heisenberg:
Ax Ap = h/2



H kBavTikn UnxXavikn...

>TAoIUA KUATa To kUpa de Broglie Tou e
oTNV KAAOIKN (PUOIKN nou nepiopifeTal oTo ATOO
€ival eva oTaciyo Kuuda




H kBavTikn UnxXavikn...

E¢lowon Tou Shrodinger: Ep(x) = ——— <y (x) + V(x)p(x)

2m dx*

KupaTtoouvapTnoeig AW ou IKkavonolouv Tnv e€iowon anoteAouv |J£Tpc1 NG
navoTnTac va PBpedei To n)\sKTpowo OE OUYKEKPIMEVN esor] ME O'UYKEKpI|J€VI’] svspysla
O1 Tpeig kBavTikoi apiBpoi n, |, m; nou avaduovTal ano Tn Bewpia kai and TouG OMoIoUC
e€apTaTal kabe KupaToouvc'lanor] givar:

> N, 0 KUPIOC KBavTIkOC aplBuog nou naipvel Tigec n=1,2,3,..,00

> |, 0 KBavTIKOC apIBPOC TNC TPOXIAKNC OTPOPOPNNG Nou naipvel Tipeg 1=0, 1, 2,.., n-1

> ml, 0 payvnTIKoG KBavTIKOC aplBuoc nou naipvel Tigec ml=-1,-1+1,..., -1l



H kBavTikn UnxXavikn...
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H kBavtounxavikn Oivel TIC IOIEC TIMEC EVEPYEIAC Kal TAXUTNTAG € OTo
AaTOMO TOU UJPOYOVOU WE TO NPOTUNO Tou Bohr.

H aktiva Tou Bohr oTO aTOpO TOU UOPOYOVOU EXEI TO VONUA TNG
anooTacnc oTnNV Onoia avTioToIXEl N PeyioTn mBavoTnTa 6€onc Tou e.

[MoAu-nAekTpoviaka aTtouda...?



Mopia Kal GUHNUKV®UEVN UAD...

> ETeponoAIkOc 0ETUOC

> Op010MoAIKOC OETUOC
>EvepyEIOKEC KATAOTACEIC LHOPIWV
>Yypa

>2Teped

—  FrBunz ——————Zitfn2 ————————————————Diibna _Efﬁﬁun 2

E76Aun 1 — aLET e

3 dropa MoAkdé dGropa




«guvoyn»...

> XapakTnpIloTIKa PEYEBN TOU ATOUOU

»>To aTtouikd npoTuno Tou Bohr €ival pia ikavonoinTikn unoBeon €pyaciac yia
TIG AvAYKEG TNG oulnTNONG HAG OTA EMOMEVA

>H H/M akTivoBoAia €xel KUPATIKO KAl CWUATIOIOKO XapakTnpa

>®DwTOVIa anoppopouvTal PUOVO €AV £XOUV evepyela ion Pe Tn diagpopa dUo
EVEPYEIOKWV KATAOTACGEWV TNE UANG

>0 owpaTidiakog xapaktnpeac Tng H/M aktivoBoAiac ekdnAwveralr oTtav n
napanavw O1agopa €ival onUAavTIKn O XEON UE TN OUVOAIKI EVEPYEIQ

>To napanavw IoXUEl O ATOMIKO €ninedo, ONOTE OTA €nopeva 6a Bewpoupe To
owpaTIdiako xapakTtnpa TnG H/M akTtivoBoAiac



YAIKO NEPAITEP® HEAETNC
> § 3, KeaAaio 1 Zuyypauparog
> EpwTnoeic katavonong

> YAIkO diaBeaipgo oto HyperPhysics (http://hyperphysics.phy-astr.gsu.edu/hbase/index.html) nou
oxeTiCeTal ye TNV «KPBavtopunxavikn» KAI Ta 6spata nou oulnTnOnkav o€ auTn TNV napouaiaon
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