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Eicaywyn ...;

IATPIKH
Axkadnpaiko €rog 2023 — 2024
ENAEIKTIKO NMPOrPAMMA

01 napadoosic Tou padnuaroc «IATPIKH OYZIKH (A’ séaumvo)» yia To akad.
£10C¢ 2023-2024 Ba yivovral oto ApgiBsarpo QuaioAoyiac, CUPMWVA PE TO
evOEIKTIKO NpOypappa nou akohouBsi:

OKTQBPIOS 2023
. Kupan:rm:,( ITaYWYIKO LGOnLa)

M. Manayiévng (Keg. 4)

YZIOA.
M. Manayiavwng (Keg. 5)

E. Navrehc (Keo. 6)

?fll;"ZDZL 10:00 - 11:00 | E. Mavrehic (Keg. )
mm




AvVTi EI0AYWYNG ...
T1 eival n Iarpikn Puoikn kail yiarti xpeialerai;
|

}
1. ®uoIKN TOV SIAYVWOTIK®OV Kal 2. ®uoikn Tou avépwnivou
OEPANEUTIKWV EPAPHOYDV | - OWHATOG

akTivoBoAiac (1ovTtifouoac &
Hn-1ovrtifouoac)

v H karavonon TnG «avlpmnivng HNXavnc»
gival gia eEqIpeTIKN €1I0aywyn O KAOe Hia
ano TiG IaTpikEG E10IKOTNTEG.

v ElodayovTtadl JlapK®WC VEa EPWTAHATA NOU
apopolv TNV  NOAUNAOKOTNTA  TOU.
avlpwnivou OWHATOG KAl TIG OTATIKEG N
OUVAHIKEG 1I010TNTEG TOU.

v 01 JlayVWOTIKEC Kal  OEPANEUTIKEG
EPUPHOYEC Eival EUPEWG O1aO£oIpeEC &
eEgAliooovTal S1apK®G.

v . H 1arpikn €kova eivai NOn noAu
NEPICOOTEPA aANO MIA AnoTuNwWon TNnG
avartopiag.




Eniong ... :

H QuOIKN €ival To TEAEIO YECO YIa VA AVANTUEETE TIG
Oe€I0TNTEC 0AC OTNV AVaywyYIKN KAl ENaywyikn
OUANOYIOTIKN) ...

avaywyn
auoTnpn €Eaywyn piac dnAwong (To ocupnepacpa) ano Wia n NEPICCOTEPEC
npoTaoceIC (MPoKeipeva)
M.x.: KOpia npoTaon: 'OAa Ta BnAacTika £xouv omnovd. GTNAN.
AeuTepevouoa npoTtaon: O1 avbpwnol €ival BnAaoTika.
Jupnepaopa: O1 avbpwnol £xouv anovd. aTnAn.

_ enaywyn
YEVIKEUOEIC ano NapaTnpnoel;
M.x.: Aedopeva: ‘Exw Tnv TG0N va kpuoAoyw OTav ol avepwnol yUpw Hou
gival appwaTol.
Ynobeon: To kpuoAdynua ivai PeTadoTIKO.

... KOBWC Kal €va eneEnynUaTiko EPYAAEio TNC
 MPAypaTikOTNTAC.




Tic npooexeic (13) wpec 6a culNTNOOUHE TA NEVTE

Yi V.

NN

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

duon & €idn 1ovTilouoac akTivoBoAiac
ANnNAenidpaon 1ovTidouoac akTivoBoAiac-uAng

BioAoyika anoteAeouara lovTilouoac akTivoBoAiac
>ToIXEia OoolueTpiac 1ovTilouoac akTivoBoAiac

AKTIVONpooTaacia



H ®uoikn oTIC apxeG Tou 200U aiwva
N kAaoikn PUoIKN EVAVTIOV TOU HIKPOKOOGHOU ...

H pnxavikn, n PeEAETN TNC Kivnong Twv UAIKOV OWPATWV (KAl €NOMEVWC Kal TWV UAIKWV KUPATWV) uno Tnv enidpacn OUVAUEWV
XPNOIJONoIWVTAG Toug VOUoug Tou NeUTwva, ival o B€on va npoBAEYEl e anOAUTN akpiBela TOOO TNV anoAuta KaBopioPevn TPOXIA TWV
OWPATWV 000 Kal OAa Ta OXETIKA PUOIKA PEYEDN (TaxuTnTa, OpuN, EVEPYEIQ) NMOU EXOUV OUVEXEIC TIMEC,

H kAagikn Bswpia nediou e To VOUO TNG Naykoopiac BaputnTag Tou NeUTwva Kal TV NAeKTpopayvnTikn Bewpia Tou Maxwell, nepiypagel
Ta OUo BepeNiwdn nedia duvapewv. Av Kal Ta NAEKTPOMAYVNTIKA KUPATA IKavonoloUV Tnv KUMATIKA €&iowaon nou MApokUNTEl and Tn
NeuTtwvela pnxavikn, 01adidovTal €nionc oTo Kevo Kal €nohevwe Oev pnopouv va avayxbouv o€ TAAAGVTwON onoloudnnoTe UAIKOU WEGOU
d1adoonc. 'ETol, ekTOC and Ta evroniopeva kal adiaipeTa owuaTidla, (PopEeic EVEPYEIAG ival ENiONG Ta EKTETAYEVA Kal OIAIPETA KUPATA.

H oTaTioTikn PUOIKN NePIYPAPEl TIG BEPPOBUVANIKEG NOOOTNTEG EVOG GUVOAOU HIKPOOKOMIKWV CwUATIOIiwV HYE Tn Bonbeia oTaTioTIKwy,
VoUWV Kabwe n eniluon Twv VOPWV Kivnong kabevoc and autd €ival npakTika aduvatn kal 0ev XpelaleTal, Kal NpoodETEl TO VOUO TNG
EVTPONIAG TNV KAAOIKN (QUOIKT).

H Bewpia TNC OXETIKOTNTAG €ival €va CUPNANPWHA £TOI WOTE Ol VOHUOI TNG (PUOIKNG va I0XUOUV Yia onolodnnoTe adpaveiakd ouoTnua
avagopac akoun Kal av KIVeiTal Je noAU peyain TaxuTnTa.

Ev OAiyoIG, 0 (pPUOIKN Kal HAOKPOOKONIKN KAipaka undpxouv OAd Ta EPYAAEia £TO1I WOTE Ol NOCOTNTEG NOU NEPIYPAPOUV EVa

(PUOIKO PaIvOHEVO va unoAoyilovral HE akpiBela kal ol POPEiG EVEPYEIAG €ival U0 EEXWPIOTEG OVTOTNTEG, CWHATIGIO Kal
kUHaTa, Ta onoia HNopouUV va £X0UV £va CUVEXEG EUPOG TIHMV EVEPYEIAG. _

Kal T0TE, kaTeoTnoav d1ab£oiua neEIpapaTika anoTeAEouaTa and 1o PIKPOKOGHO ...



MéeAav oopa kai n apyn Tnc KBavrwong
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MapaTtnpnoeic:

> daopa EapTWPEVO HOVO
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 (paoua E kal eknepnouv H/M
aKT. JE OUuVeEXEC (paopa E
Eppunveia Planck:
O1 oTOoIXEIWOEIC TAAQVTWTEC £xouV dIakpITO pacpa E=nhf=nhc/A kai
anoppogouv/ekneunouv H/M akT. kata kpavra AE=hf=hc/A
h=6.63 1034 J s



DWTONAEKTPIKO (PUAIVOHUEVO:
ano To KUHA OTO OWHaATidIo

KAaoikn Bewpnon:

v Autavovtac Tnv  evraon H/M
akTivoBoAiac e€ayovTal NepICOOTEPA
e ava povada t

X Aukavovtag Tnv  evraon H/M
akTivoBoAiac aukavel n U, TV €

X e gkayovtal avetaptnTwe TNS f TNC
H/M akTivoBoAiac

Epunveia Einstein: n H/M akTivoBoAia anoTeAsiTar ano
KBavta @wToc N pwTovia, evepyelac ionc pe E=hf kai n
anoppopNon TOUC VIVETAl ACOUVEXWC



AToHiIkO npoTuno Bohr
via Ta udpoyovoEIdn aToua

Aedopeva:

> AvakaAuyn Tou e

> Meipapa Rutherford
>®daopata EKNONNNC agpiwv.:
f.=R/n?

MpoTuno Bohr:

> 2€ £vad ATOMIKO OUOTNUA ENITPENOVTAl HOVO OUYKEKPIUEVEC KATAOTACEIC OTABEPNC
EVEPYEIAC MOU AVTIOTOIXOUV OE KUKAIKEC TPOXIEC TOU NAEKTPOVIOU YUpw ano Tov
nupnva woTe n OTPOPOPUN TOU va eival akepalio noAAanAdoio TnG oTtabepdc Tou
Planck.

> H anoppo®non kai n eknounn akTivoBoAiac emiTpenovTal JOvo KaTa Tn PETapaon
TOU nAekTpoviou WETAEU OUO TETOIWV EMITPEMOUEVWV KATAOTACEWV OTABEPNC
EVEPYEIQC.



AToHiIkO npoTuno Bohr
via Ta udpoyovoEIdn aToua
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NA ©OYMAZTE:
E1=13,6 eV
r;=0.5 101 m
kai U;=2 106 m st



Kuparta de Broglie:
ano To owHaTioo 0TO KU

'OAEC 01 HOPPEC TNG UANG ePpavi(ouv KUPATIKEC Kal
owpaTIOIakeC 1I010TNTEC KATA TNV Kivnon:
>E=hf
>p=h/A

nolo €ival To OIkO 0ac PUNKo¢ kupaTog de Broglie oTav
TPEXETE;

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



Kuparta de Broglie:
ano To owHaTioo 0TO KU

Moo €ival To PYEYEBOC Nou IKAVOMOIEI TNV KUPATIKN £&icwon;

Mia ouvapTnon To TETPAYWVO TNC TIMNG TNC Onoiac o€ TUXoV
onueio divel Tnv MBavoTnTa va anavrtnei oTo onUEIo auTo
TO owpaTidlo.

Ma av yvwpilw B£on kal TaxuTnTa £VOC owuaTidiou Kanoida
oTIyun Ogv pnopw pe Tn Bonbeia TS NXAVIKNG va
npoBAcww TN Bon onoladnnoTte aAAn oTIyun;

Apxn TNG anpoadlopioTiac Tou Heisenberg:
Ax Ap = h/2



H kBavTikn UnNxXavikn...

>TaolJa Kupata To kupa de Broglie Tou e
oTNV KAQOIKN PUCIKN nou nepiopileral 0To ATOUO
€ival eva oTacIyo Kuuda




H kBavTikn UnNxXavikn...

E€iowon Tou Shrodinger: Ep(0=— 1y + Ty ()

2m dx

KupaTtoouvapTnoeic Al OU 1Kavomnolouv Tnv e€iowaon anoTeAouv |J€Tp(] NG
nBavoTtnTac va Bpebei To I’])\EKTpOVIO O€ OUYKEKpPIPEVN Beon pe 0UYKEKpI|JEVI’] svspysla
O1 Tpeig kBavTikoi apiBpoi n, |, m, nou avaduovTtal ano Tn Bewpia kalr ano Toug oMnoioug
e€apTaral kabe KupaToouvc'Janon givar:

> N, 0 KUPIOC KBavTIKOC apiBuoc nou naipvel Tiyec n=1,2,3,..,0

> |, 0 KBavTIKOC apiBPOC TNC TPOXIAKNC OTPOPOPUNG nou naipvel Tipec [=0, 1, 2,.., n-1

> ml, 0 payvnTIKOC KBAvTIKOC apiBPoc nou naipvel Tiueg ml=-1,-1+1,..., I-1 I



H kBavTikn UnNxXavikn...
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H kBavtounxavikn Oivel TIG IDIEC TIMEC EVEPYEIAC KAl TAXUTNTAG € OTo
ATOMO TOU UBPOYOVOU HE TO NPOTUNO Tou Bohr.

H akTtiva Tou Bohr oTo atopo TOU UOPOYOVOU EXEI TO VONUa TNG
andoTacnc oTnNV onoia avTioToIXEl N MeyioTn MbavoTnTa B£onc Tou e.

[MoAu-nAekTpoviaka artopa...?



Mopia Kal GUHNUKVWHUEVN UAD...

> ETeponoAikoc 0EaOC

> OP010MoAIKOG OEGHOC

> EvepyEIaKEC KATAOTAOEIC HOPIWV
>Yypa

>2TEPEQ
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3 dropa MoAké daropa




«ouvoyn>...

> XapakTnpIoTIKa YEYEON TOU aTOUOU

>To aTtouikd npoTuno Tou Bohr €ival pia ikavonoinTikn unoBeon €pyaciac yia
TIG avaykeg TNG oulnTNoNG Kag oTa eNoPeva

>H H/M akTivoBoAia xel KUPATIKO Kal owuaTidiako XapakTnpa

>OwTOVIa anoppopoUvTal PYOVO €AV EXOUV eveEpyeld ion Pe Tn dlapopd OUo
EVEPYEIOKWV KATAGTACEWV TNG UANG

>0 owpaTidiakoc xapaktnpeac tnc H/M akTivoBoAiac ekdnAwveralr oTtav n
napanavw O1agopa £ival onuavTiKr O OXEON UE TN GUVOAIKN EVEPYEIQ

>To napanavw IoXUEl € aTOMIKO €ninedo, onoTe OTa enopeva Ba Bswpoupe To
owpaTidiako xapaktnpa tnc H/M aktivoBoAiac



YAIKO NEPAITEP® HEAETNC
> § 3, KepaAaio 1 ZuyypaupaToc
> EpwTnoeic katavononc

> YAIkO diaBeaipo oto HyperPhysics (http://hyperphysics.phy-astr.gsu.edu/hbase/index.html) nou
oXeTi(eTal YE TNV <<KI3C|VTour]XC|V|Kr']_>> KAI Ta Ospata nou oulnTnOnkav o€ auTn TNV Napouaciaon
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http://hyperphysics.phy-astr.gsu.edu/hbase/index.html
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