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BctynneHue kK ceaHcy ¢ ConHe4yHbIM BpaTcTBOM

/% Tornowexwe IHEPrid A MInyMEHHE IHEPTHH

CB: CerogHs Mbl N03aHNMaeMCcs CBETOM BHYTPY YenoBeka Ha Bcex nnaHax. CBeTt — aTo
Bubpaunn. 1o Hann4ne OOTOHOB BHYTPM aTOMOB.

MHe ctanu nokasblBaTb CTPOEHWE aroMa 1 rnepexosn 3/1eKTPOHOB C OA4HOrO YPOBHS Ha APYrou.
C/10XXHO NMOHUMATb KBAHTOBYH MEXAHVKY Hepe3 OrHEHHbIN KaHasl, noaTomy s obparuniack B
WHTEPHET, 4TOObI MOHSITb, YTO TAKOE 00ObI4HbIV U [1YXOBHbIV CBET.

* k%

CserT - 370 KOnebnolWasncs BonHa B 31eKTPOMarHMTHOM Mosie, BO3HUKaoWas Npu YCKOPEeHN
3apsiXeHHbIX YacTul. OH NocTynaeT oTAe/bHbIMU NakeTaMu, Has3biBaeMbiMU DOTOHaMU, HO,
TEM He MeHee, pacnpocTpaHseTcs NoaobHO BOHE.
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["opsa4yme matepuansl, Takme Kak nosepxHoctTb ConHua,l N3ny4arT CBET, MOTOMY 4TO
cry4ariHoe OBUXEeHVe UX aTOMOB NPUBOAMUT K MOCTOSAHHLIM CTO/IKHOBEHUAM, KOTOpPbIE
YCKOPSAIOT 3apsSXEHHbIE 3NEKTPOHbI B aTOMax (Tennosoe nuany4derHue). lNpoxnagHbie
maTtepuanbi U oTpaxatroT
CBET: OHM MOrIOWA0T 1 NepensnyyaroT POTOHbI, HO HE FreHepupYoT cBou cobCTBEHHbIE. (BoT
NoYeMy Bbl HE MOXETE BUAETb BelW B TEMHOW kKoMHaTe 6e3 ¢poHapurka.) CeeToamonpl
N3Ny4aloT CBET, 3aCTaBNAs 3NEeKTPOHbI TEPSATb OYEHb ONpeeneHHoe KONMYECTBO SHeprum,
nenyckas o4mH POTOH (M3nyyaTtenbHas pekoMbrHaums); 3HEPreTMYecKunin paspbis
onpenenseTt TOYHbIA NonyYyaembli LBET.

HakoHeL, Mbl BUOMM CBET, MOTOMY YTO HalW rnasa crnocobHbl y1aBnMBaTb POTOHbI, CO3aBas
3NeKTPUYECKME CUTHANBI, KOTOPbIE Hal MO3r MHTEpPNpeTupyeT Kak LpeTa.

TepMI/IH CBET MOXeET nHoroa BbiCtynatb npocTto CUHOHNMOM TEPMUHA 3NTIEKTPOMarHMTHOE
n3ny4eHme, He3aBnMCUMO OT ero 4acToThl, ocobeHHo Korga KOHKpeTn3auunda He BaXXHa, a XOoTAT,
HanpuMmep, ncnonb3oBaTb bonee KOpPOTKOE CJ1I0BO.

CseT obpasyeTcs, Korga aneKTPOoHbI NONy4YatoT AOMONHUTENbHYIO 3HEPr M0 U NepemMeLatnTcs
Ha 6onee BbICOKUI BHEpPreTUYeckmnin yposeHb BOKpyr atoma. Korga oH nagaet obpaTHO B CBOe
6onee HN3KOe SHEPreTUYecKoe COCTOSIHUE, OH TePSIET 3Ty SHEPrUt, NCMyCcKasi POTOH, OH Xe
N3nyyeHvie ceeTa.

C KBaHTOBOW TOYKW 3pEHUSI CBET NpeacTasnsieT cobor NoTok oToHoB .CornacHo
OWHWTENHY, CBET COCTOUT M3 YacTuu, ((DOTOHOB), KOTOPbIE NepefarT 3NeKTPOHY atoMa
TO/IbKO KBAHTOBAHHY0 3HEPruto. Ecnm sHeprusi poToHa gocTtaToyvyHa, OH BbibMBaeT
9N1EKTPOHbI N3 atoma.

doToll H — (pyHOamMeHTanbHas 4yactmua, KBaHT 9N1eKTPOMarHMTHOro U3Ny4YeHns B BUAe
NnonepeYHbIX 3NeKTPOMarHUTHbIX BOJIH U MEPEeHOCUNK 31eKTPOMarHUTHOrO B3aMMO4eNCTBUS.
910 6eamaccoBas Yactumua, cnocobHas CywecTBoBaTb, TONbKO ABMIrasiCb CO CKOPOCTbIO CBETA.
ONeKTPUYECKUn 3apsan OTOHA PaBEH HYNIO.

KBaHTOBas QHeprusa nnnm Xxe sHeprnsa KkeaHta - 3To0 HeCUCTeMHas eanHnua N3MepeHuns
SHeprun. Bblpa)KaeTCFI B 3/1EKTPOH-BOIbTAXx.
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KBaHT — Henenumas 4acTb Kakoi-nnbo Benn4YmHbl B gomavke ; obliee HasBaHme
onpenenéHHbIX NoPUUA aHeprum (

KBaHT 3Heprum

):

MOMEHTA KONMYecTBa OBUXEHUS

(yrnoBoro MOMeHTa), ero Npoekumn n gpyrux BeNNYnH, KOTOPbIMA XapakTepusyoT
donsnyeckme CBONCTBA

MUKPO- (KBAHTOBbIX) CUCTEM

KBaHTbI HEeKOTOPbIX nonen NMeKT crneumarnbHble Ha3BaHUS:

CpOTOH — KBaHT 31IEKTPOMarHMTHOro noss,

[ NIOOH — KBAHT BEKTOPHOrO (FHOOHHOM0) NOMS B KBAHTOBOW XpoMoauHamuke (obecneymsaeT
CWNbHOE B3aUMOLENCTBIME);

rpaBUTOH — rMNOTETUYECKMIA KBAHT rpaBUTaAUNOHHOIO NONA;

6030H Xurrca — KBaHT nons Xurrca;

(POHOH — KBaHT KonebatenbHOro ABUXEHUS Kpucrtanna.

XPOHOH — TMNOTETUYECKNIA KBAHT BpEeMEHN

* %%k
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VicTouyaeMblin CBET U3 YeNOBEKA — 3TO UCTOYHUK CBETA ANS TEX, KTO HE MOXET npon3BecTn
Takne BbIHOCbl 3HEPIrunn, NO3TOMY MOXHO CKa3aTb, YTO Bbl - HEKME reHepartopbl cBeTa A4
nnaHeTbl HA 4e1IoBE4YECKOM YypOBHeE.

Mbi He 3amMeHaeM 3Toro, HaM KaxkeTcs, 4TO Mbl Takme XXe, Kak Bcerga.

MoTOMY 4TO 3TO €CTEeCTBEHHbIA NPOLEeCe, He CBA3aHHbI ¢ paboToii unn ycunmamu. Mpocto
OYMLLEHHbIN YeNoBEK CTAHOBUTCA UCTOYHNKOM (DOTOHOB, KOTOPbIE NOrNowarTca 4pyrumim
noabMu.

OT0 MOXHO Ha3Barb MpaHov?

HeT, aT0 He npaHa, npaHa — 3T0 aPuUpP, KOTOPbI CTPYMUTCA B (PU3NYECKOM MUPE, a Bbl
Bblaensiete u3 cebs yxe nepepaboTtaHHbIi 3gomp, T.e. UcTo4aeTe cBeT. HeM borblie Takmx
nogein, Tem boicTpee cBET NPMXOOUT HA NNaHeTy.

,D,yXOBHbIM CBeTOM MOXHO HasBaTtb pa3Hble 3Heprmn, Ha pa3HbiX NaaHax OHU NMEIOT Pa3HYto
npupoay. Ha orHeHHOM nnaHe 310 6ypHa9| CBeTAWasACa aHeprud, KotTopasa Hesnonuma Ons
yenoBeka B 3OUPHOM nnaHe 3€eMnun, HO B OrHEHHOM MnaHe yepe3 OrHeHHble Tefa Bbl
CTaHOBUTECb OOCTYNHbI ONA 0603peH|/|9|. W cerogHs Mbl 6y11eM CMOTpPETb N YHNTbCA BNOETDb,
CcpaBHMBaATh, MHTYNTUBHO BOCMPUHNMATb OrHEHHbIE N CBETOBbIE MNJaHbI, 4TOObI pa3BnTb Balle
BMOoeHne Ha HalleM niaHe.

Hapno ckasaTb, YTO Ha HaleM NnnaHe Bce BHYTPM Hac, a Ha BalLEM Bbl CBETUTE HApYyXy.
MoaToMy Balle BMOEHNE HECKONbKO yCTapeBaeT Ha HaleM nnaHe. Mbl MOXeM BUaeTb Opyr
npyra BHyTpu cebsi. Kak 6bl Bbl Ha3Banm 310 — UHTYUTMBHO. COEANHSISICH C CYLIECTBOM M
4eNOBEKOM, Bbl CMOTPUTE, KaKoe BNIUSIHUE OH OKa3blBaeT Ha Bac BHYTpu cebs, T.e. kakoe
BO3AENCTBME Ha Ball SHEPreTMYecKmnin annapat Bbl MOXETe NoNnyyYnTb, obwasicb ¢ TeM UImn
MHBIM CYLLECTBOM.

Y Bac ectb npoobpa3s 3anaxos v BKycoB? VIHoraa s owyiaro ocobbiii BKyC nin apomar
aHeprum.
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B nprHUmMne, HeT, NPOCTO Thl OLIEHNBaELWb 3HEPruo B obpasax 1 BoCnprHMMaellb 3T1 obpasbl
CUHTETMUYECKM, Kak bbl Tbl MOrna Ha 3emne 310 BCe owywaTtb. Ha OrHEHHOM NnaHe HeT Takux
OLLYLWEHWNIA, HO Ha acTpasibHOM U MEHTaNIbHOM €CTb, T.€. acTpasbHble CyLecTBa MOryT
BblpaxaTb cebsi NOCPenCcTBOM UCTOYEHMS apoMaToB.

BKyC — COBCeEM Jpyroe, oH CB4A3aH TONbKO C nuLLen. anIFITHbIVI BKYC BbI3blBAlOT Cnagkune
apomarthbl, olWyleHne 6naro;1aT|/|, KpacoThbl 1 NMOKOA. oT10T BKYC BblAengeT caMo ousmnyeckoe
Teno, Kkoroa eMy o4eHb Xopouo.

NTak, cerooHs Yy HacC ypoK BnoeHnsa nnu cnbolllaHn4a B OrHEHHOM nJjiaHe. 910 Hay4uT BacC nydue
BOCMPMHMUMATb HAc N nonyyatb 6onblue NHgOOpMaLMKM N3 OTHEHHOr 0 NiaHa.

Kak MbI BOCrpuHuMaeM nHgpopMaumo B OrHEHHOM raaHe ? Hem 1o otin4aercsi OT BOCHpUSTUS
cywects? Benb Ha 3em/e Mbl BOCIPUHUMAEM MHGDOPMALMIO NPY MOMOLUM HaLIMX OpraHoB
YyBCTB U rnepepabartbiBaem ee B MO3re.

Y Hac ToXe ecTb MO3r, TO/IbKO OH APYroW, OFHEHHBI, U Bbl 06pabaTbiBaeTe MM MHpOpMaLMIO,
KOTOPYIO NOoNyYyaeTe HENOCPEACTBEHHO M3 MHADOPMALMOHHOIO NOMS AKX OT HAc Npu 0bWeHWN.

Hackonbko Hawm acniektsl Cb yxxe gocraro4Ho 3penbie? Vinu Mol elle octaeMcs 4eTbMu
30ecb?

Bbl B3pocC/ble cywecTBa HavyanbHOro neprona XunaHu. Bbl BMOHE yXXe roToBbl K HaLWen
nHgopmaumm n TpebosaHnsM. [1oaTomy Mbl Bac obyyaem nyylle noHMMaTh Hac u
BOCMPUHMMATb MHJPOPMaLMIO U3 MHPOPMALIMOHHOIO MOS.

910 pasHbie yMeHns?
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[a, nHgopmaums paccesiHa no nonio, U Bbl MOXETE HACTPOUTLCS NNWb Ha Takyto obLwyto
MHGOPMALMIO UK KOHKPETM3MPOBATb €€ NPy NOMOLWM coeanHeHns ¢ Hamm. C 3Toro Mbl
HaYyHeM.

CHavana Mbl cpaBHMM CBETOBOI abpuc Bac 1 Hac.

3artem Mbl Bynem BbiICTpanBaTh NoieBoe obLweHne M MHEPOPMALIMOHHYHO CBA3b C NMOJIEM.

3artem Mbl Ha4YHeM becenoBaTb ¢ Bamu. [1o ypokal!

GBnaronapro!

* k%

Ha 3aHsatnn Mbl cHavana yBuaenun Halumx CoTHe4YHbIX Y4uuteneu.

3arem gevicTBUTE/IbHO MOyHann MHGOOPMALINIO N3 MHGOOPMALIMOHHOIO 107151 OFTHEHHOrO MN/1aHa.

3arem mbl paccmarpuBann gpyr apyra v gaBazin Xapaktepuctmku.

3aremM Mbl COEAUHSITTUCH C YYNTENSMU, U KaXObIV 0/1y4u1 CBOVI MOPTPET «r1asamm»
COJTHEYHbIX Yuuteneu.

Y Hac aro nony4anock! 910 TaKk MHTEPECHO!
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