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Keanmoeas g])us’uka — Y4acTh (DU3UKH, U3yYaroIIas
MOBEACHUE CYOAaTOMHBIX YaCTHI] HA MEJIBYAUIIINX PACCTOSHUSX,
1€ MPOABJISIIOTCS 3araJiouHbie KBaHTOBbIE 3(PPeKThI U
nepecraer padorarb 001Iass TEOPHUSI OTHOCUTEIbHOCTH.

— MaccuvBHbIV 0OBbeKT

OTKNO-
2~ HeHue

Nerkuwit obbekr

06“461}1 meopus omHocumejlbHocmu

Cy6amOMHbl€ yacmuuyol

) OEPMUOH

Keanmoeasn d)u3ul<a, Hecemompst HA C60I0 CJIONHCHOCHLL U nopoﬁ Hé/10cu4YHOCmbu,
6ce Jice cuumaemcsn CambimM moUYHbIM U NPOBEPEHHBIM 36€HOM HAYKU.



Bce B Hamen BeeneHHoln o0agaeT OqHOBPEMEHHO ITPUPOI0H
YaCTHI[ ¥ BOJIH U 3TO YKCIIEPUMEHTAJIbHBIN (DAKT.

Keanmoeasa ¢puszuxa paouxanvno usmenuna
Hauwiu nPeoCcmasieHus 0 Mupe.

Coznacno Kkeanmoeoii qbu3ul<e Mbl MOHCEM 6/1UAMb C60UM COZHAHUEM
Ha npouyecc omonoxcenus!

TTouemy 310 BO3MOXHO?



C TOYKM 3peHMsI KBAHTOBOM (DU3UKH, HAIllA JIEHCTBUTEILHOCTD —
MCTOYHHUK YHUCTHIX MOTCHIIUATBbHBIX BO3MOKHOCTEH, HICTOYHHUK CHIPHS,
U3 KOTOPOrO COCTOUT:

Haw pasym v Bca BceneHHas.

Halue Teno,

Ynusepcanvrnoe snepcemuueckoe u
UHGDOPMAYUOHHOE NOJle HUKO20d He
nepecmaem UMEHAMbCA U
npeodpa308vl8AMbCsl, KANCOVIO CEKYHOY
npespauiascs, 860 Umo-mo HOBOE.




B 20 Beke, BO Bpems PU3NUECKUX
KCIIEPUMEHTOB C CyOaTOMHBIMU
JacTUllaMUd U (DOTOHAMH, OBLIO
00HapyKEHO, 4TO (paKT HAOIIOACHUS
3a TEYEHUEM SKCIIEPUMEHTA U3MEHSET
€ro pe3yJIbTaThl.

ITOT (haKT MOATBEPKIAET KIACCUUECKUI
AKCIIEPUMEHT, KOTOPbIN KaXKIbIK Pa3 YAUBISAECT
y4eHbIX. OH NOBTOPSICS BO MHOTHX
1a00paTOpPHUAX U BCETIAa MOMYyYaIuCh OJHU U TE€
YK€ pEe3yJIbTATHI.




,ZZJZ}Z omoc2o onvlma npucomoeuiu UCmMmoOo4YHUK ceemda U SKpAdH C aGyM}Z weimu.
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B kadecTBe HCTOYHHKA CBETA MCMOJIB30BAIIOCH YCTPOMCTRO,
KOTOPOE «BBICTPEIMBAIIO» (DOTOHAMHU B BUJAEC OJHOKPATHBIX UMITYJIbCOB.




3a X000M IKCnepumMeHma 6e,10Cb Ha0.1l00eHUe...
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ITocine okoHYaHus OnbITa, Ha (hpoTOOyMare, KOTOpas HaXoAuIach 3a MICISIMU,

ObLIHN BHUJIHbI IBC BCPTHUKAJIBHBIC ITOJIOCKH.

Bmo cnedvt homonos, Komopwie HPOXoOUIU CKE03b wienu u 3aceeuusanu omoodymazy. {cHWoEPMNOH




Kozoa smom sxkcnepumenm nosmopaiu 6 a6momMamudeckom pexcume,
0e3 yuacmus uenoeeka, mo KapmuHa Ha pomooymaze UsMeHANACH:

Ecnu uccnenoBaTenb BKIIKOYAJ MPpUOOP U yXoaui, 1 uepe3 20 MUHYT poToOyMara mposiBIIsiiach,
TO Ha HEW OOHAPYKUBAJIOCh HE JIBE, @ MHOXKECTBO BEPTHUKAIBHBIX MOJIOCOK.

Imo Ovliu C/1e0bl U3TYUCHUA.

Ho pucynok ovin opyzum. (DETLAOH




Crpykrypa cieaa Ha poToOymare HalloMUHasIa CJIed OT BOJIHBI,
KOTOpas IPOXOnia CKBO3b IICIIH.

o -.zf-;" 57

Ceem nposensiem ceoiicmea 60JIHbL AU YACHULbL. {cb)(@EPMUOH



B pesynbrare npoctoro dhakta HaOIHOACHUS Ecnu He BecTu HaOIIOICHUE, TO HA
BOJIHA MICUE3aET U MPEBPAIACTCS B YACTHUIIBI. ¢oToOymare mposiBISETCS CJIEA BOJIHBI.

Ikcnepumenm Nel Ikcnepumenm Ne2
1ot pusuyeckuii penomen moayuna nazpanue «Ipdext Hadaromaresasn».

OTH e pe3yabTaThl ObUIH MOJTYYEHbI U C APYTUMU
YacTUIAMU. DKCIIEPUMEHTBI TOBTOPSIIUCh MHOTOKPATHO,
HO KaXbI pa3 OHU YAUBIISIN YYeHBIX. Tak ObLIO
O0OHAapy’KEeHO, YTO Ha KBAHTOBOM YPOBHE MaTepusi
pearupyer Ha BHUMaHUE YEJIOBEKa.

OT0 OBLIIO HOBEIM B (PHU3HKE.

MOEPMUOH



ITo mpeacTaBiIeHUSIM COBpEMEHHOMN (PU3UKHU BCE MaTEepHUAIN3yeTCs
13 IYCTOTHI. DTa MyCTOTAa MOJy4Ynia Ha3BaHUs Ilycmoma cooeporcum suepeuro, Komopasi
«KBAHTOBOC I10JIC», «HYJICBOC II0JIC) HWIN «KMATPHULIA». MoaHcem npeepauianmsvcs 6 mamepuro.

Mamepusa cocmoum u3 CKOHUEHMPUPOBAHHOU IHEPIUU —
Imo pynoamenmanvrnoe omkpoimue usuxu 20 eexa.




B arome Het TBEpABIX yacTen. [Ipenmersl COCTOSIT U3 aTOMOB.
Ho nouemy nipenmeTsl TBEpABIE?

SnexkTpoH — 10 cm

QO

[Tasen mpUITO)KEHHBIA K KUPIIMYHOM CTEHE HE

B } _,~»ﬁ POXOJUT CKBO3b HEE.
= Ve @ KBapk — 1016 cm

= HyknoHbl — 1012 cm H ‘?
e — A MpotoH— 1013 cm ) Oquy *

(HenTpoOH)

OTO CBS3aHO C pasIuIUAMHA YaCTOTHBIX XaAPAKTCPHUCTUK ATOMOB U SJICKTPUYCCKHUMU

3apsaaMu. Y Kaxc0020 muna amomoe c60sa 4acmoma euoOpayuil.
OTUM ONPEACISIOTCS pa3auuus GU3NYECKUX CBOMCTB MPEIMETOB.

Ecnu Obl ObIJI0 MOKHO MEHATH YaCTOTY BUOpaIIMii

aTOMOB, U3 KOTOPBIX COCTOUT TEJIO, TO YE€JIOBEK CMOT OBl TPOUTH
CKBO3b CTCHBI. Ho subpayuonnvle uacmomsi amomos
PYKU U AMOMO8 CIeHbl ONU3KU.
[ToaTOMyY masien; ynupaercsi B CTEHY.




Jlna n00vix 6u006 63aumooeiicmeuil He00Xo00uUmM YacmomHbli PE3OHAHC.

DTO JIETKO MOHATH HA MPOCTOM IIPUMEPE.

Ecam ocBEeTUTHh KAMEHHYIO CTEHY CBETOM KapMaHHOTO OnHako u3y4YeHre MOOMIIBHOTO Tese(OHA
(oHaps, TO cBET OyzeT 3aJiepKaH CTEHOM. ' JIETKO MPOMIET CKBO3b 3Ty CTEHY.

Bce 0eno 6 paznuuusix vacmom medxcoy uznyuenuem ponaps u MoouibHo2o meneghoua.

Iloka Bvt vumaeme smom mexcm, ckeo3v Bawe meino DTO KOCMHYECKOE U3ITy4eHHE, PATHOCUTHAIIBI, CUTHAJIBI
MUJIJTHOHOB MOOMITBHBIX TeJIe()OHOB, U3TYUCHHUE, HAYIIICE U3

3eMJIM, COJTHEUHAsI paJiialiusi, U3 Iy4eHHne, KOTOpOe CO3al0T
OBITOBBIE TTPUOOPHI U T.II.

npoxoo;zm ROMOKU CAMO20 PA3TIUUHO20 U3IYUECHUAL.




BrbI 3T0 HE onrymaeTe, NOCKOJIbLKY MOXETE BUIETh TOJBKO CBET,
a CIIBIIIATH TOJBKO 3BYK. Jlaxke eciiv Bbl CHAUTE B TUIIUHE C
3aKPBITBIMM IJIA3aMH, CKBO3b Ballly roinoBy nmpoxoasT
MUJUIMOHBI TeJIe()OHHBIX PAa3TOBOPOB, KAPTHUHBI TEICBU3MOHHBIX
HOBOCTEM M COOOIIEHUI MO paguo.

BbI 3T0 HE BOCIIPUHUMAETE, IOCKOJIBKY HET PE30HAHCA YaCTOT
MEX1y aTOMAaMHM U3 KOTOPBIX COCTOUT Baiire Teio u
N3JIYYEHUEM.

Pe3onanc

Ho ecnu pe3onanc ectb, —

* Pesonanc ((pani. resonance. OT Jar. 1esono TO BBl HEMeIeHHO pearupyere.  Hampumep, korna Bel BCrioMUHaeTe 0 OJIM3KOM
— 3BY4Y B OTBET, OTKJIHUKAKOCH), IBJICHUE

PE3KOTr0 BO3paCTaHMA AMILTUTYABI
BBIHY’KJICHHBIX KOJTEOAHMHI1 B KAKOM-THOO
Kose0aTembHOM CHCTEME,

BnaronpuATHbIi YCJIIOBCKEC, KOTOPBINU TOJIBKO YTO ITOAYMall O Bac.

\ PE30HaHC

* IIpu BBIHYKIEHHBIX KONEOAHHAX TFOOOTO BHIA \“ @
BO3MOKHO SBJICHHE, HA3BIBAEMOE PE30HAHCOM
(OT 1aT. 1€SONO - 3BY4Y B OTBET. OTKIHKAOCH).




~ Mup cocmoum u3 3nep2uu u ungopmayuu ~

DWHIITENH, TOCIIE JOJITUX Pa3MbIIIJICHUN
00 yCTpOWCTBE MHUpPa CKa3a: [Togo6HO TOMY, KaKk BOJIHBI SIBJISIFOTCSI TBOPEHUEM MOPH,

«Eouncmeennan cywecmeyrwuian 6o
Bcenennou peanvnocms — 3mo noJiey.

R EE

6Ce NPOAGIICHUA Mamepuu. opecanHusmsl, nNiaHemabl,
36€3abl, CANIAKMUKU — 9N10 MEOPEeHUA NOJIA.




Bo3nukaem eéonpoc, kaxk uz noaa cozoaemcsa mamepua? Kaxkasa cuna ynpaesiaem osuxcenuem mamepuu?

Coznarens kBaHTOBOM (hu3uku Makc [Lnank
BO BpEMs CBOEW PEUU IPHU MOJTYYEHUH
HoOeneBckoit mpeMun MpoUu3HEC
CJIEIYIOIIEE:

«Bce 60 Bcenennoiui cozoaemcsa u cywgecmeyem 01azooap
cune. Mot 00n121cHbBL nPEOnoONA2AMb, YMO 34 IMOU CUTLOU
CMOUm CO3HAMENbHBLU PA3YM, KOMOPbLU A6/IAEHICA
mMampuyei 6CAKOU Mamepuu).




Coznacno npe@cmaeﬂeuu;m meopemuuecxoﬁ qbu3ul<u — Bcenennaa nanomunaem mampeluKy,

KOTOpasa COCTOUT U3 MHOKCCTBA MATPCIICK — CJIOCB.

D10 BapuaHThl BCeleHHbIX — MapajuiesibHbIe MUPHI. . .
Teopernuecku, st TOTO, YTOOBI IEPEXOUTH U3 OIHON BeeneHnHoi
Te, 4T0O pacmonOKEeHBI PIAOM — OUYEHB TTOXOXKH.
B JIPYTYI0, HE TPEOYIOTCS KOCMUYECKHE KOPAOIIH.
Ho gem nanpiie ciou apyr OT Apyra,
Bce Bo3MOKHBIC BapHaHThI PACIIOI0KEHBI OIUH B IPYTOM.

TEM MCHBIIC MCKIY HUMHU CXOACTBA.
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Bnepeuvie smu uoeu oviiu évickazanwvl yuenvimu 6 cepeoune 20 eexa.

Ha pyoesice 20 u 21 eexa onu noayuuiu mamemamuydeckoe noOmeeprHcoeHue.

OI[HaKO Imapy COTCH JICT Ha3al, 3a TAKHMC BbLICKA3bIBAHU A

Ceronust momo6Hast HHGOpMAIUs JIETKO
MOTJIM C)K€Yb Ha KOCTPE WX OOBSBUTH CYyMACIICIIITNM.

MPUHUMAETCS Ty OITHKOH.

(Bpy4eHue Hobenesckou npemun)



Bce éo3nuxkaem uz nycmomowt. Bce naxooumcs ¢ osuicenuu.

Ilpeomemuvr — unnio3us. Mamepusa cocmoum u3 nepzuu. Bce cozoaemca moicavro.

OTH OTKPBITUSI KBAHTOBOM (PM3UKHU HE COJIEPIKAT HUUETO HOBOTO.
Bce 310 ObUI10 U3BECTHO APEBHUM MyApenaM. Bo MHOrHX
MHUCTUYECKHUX YUYEHHSX, KOTOPBIE CYUTAIUCH CEKPETHBIMU U
OBLIT JJOCTYITHBI TOJBKO MOCBSIIEHHBIM, TOBOPUIIOCH, UTO

Hem HUKaKozo pazauuus . L5
MEHCOY MBICTIAMU U RPEOMEMaMU.

J(®EPMUOH




Bce 6 MuUupe HanoIHeHo 3H€p2ll€l7.

Bcenennas peazupyem na moicio.
> | =8 Juepzus ciedyem 3a 6HUMAHUEM.

TO, HAa 4uém mbol ¢0Kycupyemb céoe 6HUMAaHUe,

TN

Hauunaem UIMEHAMbCA. Dmu 3HaHUA ACAAIOMCA KIOUOM K HOGBIM MEXHOT0CUAM,
Komopbule ce200HA UCHONb3YIOMCA
01 YRpaeaenus peaibHocmsio.




Hawie meno — smo none snepzuu, ungpopmayuu u pazyma,
Haxooauweecs 8 COCMOAHUU ROCMOAHHO20 OUHAMUYECKO20 00MEHA C OKPYHcarouweil cpeooil.
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Hmnynvcol pazyma nocmoanHo, Kaxcoyro ceKyHoy npuoarom mesiy Hogvle (opmul
0J151 NPUCNOCOOSIEHUA K MEHAIOWUMCA MPEOOBAHUAM HCUSHU.




WWW. hepmuon.pgh




