KBAHTLI, SIPA, ATOMB,
TBEPIBIE TEJIA

ATOMEI CBETA *

OCHOBHBLBIE IMPOTNBOPEYNA
TEOPUN N3JIYYEHNA

JIeKTPOMArHUTHAA TEOPHUA CBeTa, Kasaloch, AaeT medep-
OBIBAIOIIEe ONMCAHAE cBOMCTB myameroil smeprum. OHa yerpa-
HEJIA BOOPOC 0 HAIPaBIeBWH Koje0aHuil B MOIAPH30BAHHOM
nydye cBeTa, Hampasus, cormacHo (DpeHemro, dIEKTPUIESCKYIO
cuIy HepUeHfUKYIAPHO K TIOCKOCTH IOJApPM3ALNEHM, a Mar-
HUTHYIO, coraacno Helfimamy, — B mIocKocTH NONApH3ANUU.
Onrmyecknme C¢BOMCTBA W KOHCTAHTHI PA3NMYHBEIX TeXl IIOXY-
yunu o0bACHeHUWEe depes WX dIeKTpmdeckme cpoiictBa. Hako-
Hell, CBeTOBOe faBleHde, OOHApY)KeHHOe W W3MEpeHHOe Ha
onumite II. H. JleGepesrM, ABuIOCH HOBHIM GIeCTAIIMM TION-
TBepEAeHmeM Teopmu Mawceenma. llpm moMourm aToTo pmas-
TeHUA OBIIE BHIBeMEHHl W [lBA OCHOBHBEIX 3aKOHAa TEINIOBOTO
«depHOTO WMaNydenus» — 3akoH Crepana—DBoapmmana u
3aKoH cMemenusa Bmua.

OnmEako yueHWe O cBeTe BCTpPETHIOCH 3[1eCh ¢ IIEPBHIM
KpynHEEIM npotmBopedmeM. OcHoBHOH 3ajiadeil B 3710l OGMa-
CTH fABAAETCH BOIPOC O pAaclpefielleHWHA JHEPTHA B CIeKTpe
abcolioTHO YepHoro Tena. Ilpocrefimuit myTh AJNA pemIeHEA
9Toro Bompoca Gbin yKasam PaneeM w paspaGoraH [|iRumcoM.
Ucxoma us Toro mosioseHus, 4YTO B COCTOAHWH TOJHOTO Tell-

* Crarest omyGmmroBama B IKypmase: Bompocw ¢uawnm, 1912, 1. 6,
BHIL 2, ¢. 35—50. DTOT :RypHAN BEIXOJMI B KAUeCTBe HPHIOKEHH:
K JKPOXO (3. ¢ma.). Crarba mocBameHa IpodieMaM TeOPHH HBTY-
4eHAS W B OTEYECTBEHHON IATEPATYyDPe ABIAeTCH e€]|Ba AW He Iep-
BEIM OOIYAAPHEIM 0030pOM II0 KBAHTOBON TEOPHH; CONEPKHT PANL
Bampwux mpeir camoro A, @. Modde, onybraroraunsix um B 1910 r.
(cm.: JKP®XO, w. ¢ms., 1910, 1. 42, c. 409; Usbdp. 1p., T. 1I, c. 9).

Ora BoO3BpamaeT HAC K HIOXE, KOTJIA ¥ TEOPHHW KBAHTOB cBeTa
BII0 CPABHHTENHHO HEMHOrO mpmBep:keHNeB. A. @. Wodde orHO-
CHJIcA K WX uYHCIy. PAjoM cBOUX OpArWHANLHEX crarteid 1907—
1910 rr. om mPOJEMOHCTPHPOBAN ITOOTBOPHOCTH KBAHTOBHIX HTpef-
crapnennit. Hajlo manmoMudTh, 9TO KO BPEMEHW BHIXOAA B cBeT HAa-
croamero o6sopa A. @. Uothde padora H. Bopa nU KBAHTOBLI TEO-
pum atoma (Mofenb Pesepdopma—DBopa) eme He OniTa BHIIIOTHEHS.
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JOBOIO paBHOBECHA DHEPIHA paclpefieldeTcd HOPOBHY MeRAY
BCEMHI CTeldeHAMH cBobomnl, ['KUEC IMOfIcIdTAN YHCIO creme-
Heil cBOGOXBI A OmpAMOYroapbHOro mapamienernzmena. OHO
ompeneaseTcs YMCIOM FapMOHMYECKHX COGCTBEHHBIX Kosieba-
Huii [AHHOTO MPOCTPAHCTBA. 3aTeM B 3TO IPOCTPAHCTBO IIOME-
waeTcs HeKOTOPOe YMCIO Ta30BHX MONEKYJN, CPefHAI KUHeTH-
9eCcKAA PHEPrUA KOTOPHIX NPONOPHEOHAALHA, KAaK H3BECTHO,
aGcomoTHON TeMmeparype. IlpunucsiBas Teleps Kampoi cre-
nenn cBoGoxst apupa Ty e cpeHION DHEPIHI0, KAK I MOJIeKyJIe
rasa, MbI TIONy4aeM OIpejeieH-

v HEBII 3aKOH pacupefeleHUsI dHep-
THH, HKOTOPHIA, OFHAKO, CAMBIM

Ji peskuM 00pasoM NPOTHBOPEUHT
BCEeM JAaHHEIM olkiTa, Y, me mpous-

BONA BHIYUCIEHUH, JiIeTKO BH-

oetTh, 4YTO OpPH TAKOM IOf-

I cyere YHCIO COOCTBeHHBIX KO-

u

vy Puc. 1.

neGanmii, obdajamwiqux ANAHOK BOXHH, Godsiie#r AaHHOH
BeqWduHE, Oymer KOHEYHKIM, TOrJa KaK YHCAO KO-
nebanmii ¢ Oonee KOpPOTKoll BOnHOE Oymer OecKOHEYHO Be-
muro. Taxmm obpasoM, Bca »HepTHaA nepefiner K OecKoHEUHO
KOPOTKMM BOJHAM, 4 Ha KaJKAY CTelleHb CBOGONH NpHAeTCA
OeCKOHEYHO Majias DHePrus, T. €. B PABHOBECHOM COCTOSHEHR
BCsI DHEPTHSA W3 MOJEKYJ rasa mepefiger B 3dup m npuroM
HeIPpepEIBHO GyfeT mepeXoquTs K0 Bce Gonee KOPOTKEM BOJ-
HaM, JPYTEMH CJ0OBaMH, TEIJIOBOTO DAaBHOBeCHA He CYIle-
crByer. llpakTuyeckm »To 3HAYAT, UTO DHEPIHA BaMKHYTOH
cucTeMBl OyfeT moCTeHeHHO IePeXOfUTh B JYYHCTY0 Bce
Gompmefl 4acTOTH — cHcTeMa cama cofoii Ipofimer Bce cTe-
IHeHM HAKAIUIMBAEWA W HAKOHEI JacT 4mcTo yiabTpadmoie-
TOBBIH CHEKTP.

K to#t ke meBepmoii dopmyne [[mmmca upmmen m Jlo-
peHIl, HO ApPYrAM, 4ucTo (PH3WIeCKUM IIyTeM, PaccMaTpPHBas
I3My4eRHe KaK CYMMY 3IeKTPDOMATHUTHEIX WMIYIbCOB, HC-
IyCRaeMbIX DIEKTPOHAMY UPH H3MEHEHHH CKOPOCTH HX [BH-
JKeHHA B MeTalle B MOMEHT CTOJNKHOBEHWS ¢ MOJEKYIaMu.
Brrgucnus srepruio, HelycKaeMyo U IOINOMAEMY0 INIACTHH-
Kol Meramna, W pas/leluB HepBYK Ha BTOpPYO, JlopeHd Io-
Tyuima AJ8 wW3NydeHEms deproro Tena dgopmyny mummca.
Onmmako npum BeiBofle ¢opMmyasl JlopeHy orpasmYmica pac-

28



CMOTPEHMEM JMIIE TeX clydaes, Korfga cBofOAHEIA NyTh diIeK-
TPOHOB BEeJIHK II0 CPABHEHUWIO ¢ TeME JacTAMHE, Tfie CKOPOCTH
6eIcTpO MemsAwpTcd. Takum obGpasoM, ¢opmyna Jlopernma BeI-
BelieBa JWIIhL AIA OONBIIAX NJIUH BONH, Ife oHA AeficTBH-
TeALHO oIpaBAbiBaercA. [lna Golee KOPOTKEX BOJH BHIBOJ
JlopeHna MoOsKeT GHITH HECKONHKO W3MEHEH, HO Helb3d ITOKA
H0Ka3aTh, YTO OH H 3eCh JACT COTIacHe ¢ OIBITOM.

C npyroii CTOPOHEI, OUBITHBIM LyTeM BOIPOC O pacipe-
JleJIeHAN BHEPIEA B CHEKTpe 4YepHOTO Teja H3Y4eH ¢ GOIb-
moit TogmocThio. Ha pme. 1 mpusasa I coorBercrByer ¢op-
myme JDxummca jia samammoli temmeparypsr Ip, a KpH-
Bag I/ — onblTHOM KpEBON; IpHieM Iio ocu abcodce Hame-
CceHBl Yucna KoJXeOAHWH cBera v, a TO OCH OpfEHAT —
9HEpIuA B OHOM RyOmuecKoMm caHTuMerpe 3(Qupa, «COOTBET-
CTBYIOINAAY 4YHCIY KoxeGaHuil, T. e. OTHOMIGHWE MERAY IIOT-
HOCTBI0 DHEPIHH JIAHHOTO TPOMEMKYTKA MEKAY Vv H v-4-dv
B BOIMYWHON DTOTO HPOMEIKYTKa dv:

du

dv —

IIOABJIEHUE ATOMOB U3JIYUEHUA

M. IInagry, EcXofd 3 Tex jKe OCHOBHEIX IIPe/ICTABICHMUIA,
a MMEHHO: W3 COeJJWHEHNs DIeKTPOMATHHTHOX TEOPHH CO CTa-
TACTHYECKAMEA COO0paKeHHAMY, OCHOBAHHBIME HA TEODHH
BePOATHOCTeH, yhgamoch HpumiTm K QopMmyle, HaXofamehcd
B IIOJTHOM COINIACWE ¢ CAMBIME TOYHEIMA waMepeHEEAME. Hak
moxasan II. C. Opergecr, musoy llnamka ocHoBam ma cie-
RymlieM COBEPUIEHHO HOBOM H HEOKHJAHHOM IpPeAI0IOoMe-
BEm: «JIyducraa sHepras MOJKeT HBNYIATHCA WIH IOTIO-
IMAaThCA OTHENHHBIM PE3OHATOPOM JHOIb IEJNBIME IIOPI{UAMU,
BeJIMYMHA KOTOPHIX IPOHOPOUOHANBHA YACHY KomeGaHUi fAaH-
HOrO Pe3OHATOPA; HpHYeM Kod(P@UUmeHT MPONOPLHOHANLHO-
cTu h ecTh yHEBepcalbHAsg IOCTOSHHAS, paBHAA B abCcomoT-
HOit cucteMme emummn 6.55-107%7 vprec». Ecam B Popmyne
Ilnasra momosuts h=0, To MBI cHOBa mOIydYEM (GOPMYITy
xmnca. Takmm o6pasoM, m caMoe CYIIeCTBOBAHWE MAaKCH-
MyMa B KpuBoii [/, W ero moloMKeHHEe TECHO CBARAHHI C Be-
audmHol h.

Teopus Ilnamrka u B Hacrosmee Bpems, depes 10 mer
Hocne ee TOABIEHHUA, ABIAETCA EIWHCTBEHHON, COTNACHOM
¢ mamHBIME ommeiTa. Bomee Toro, II. C. Opendecr morasaum,
4T0, paccMaTpHBaA BONPOC O IePHOM HBIYYeHAH KaK CTATH-
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CTHYECKYI 3ajaTy O HaEBEPOATHeMeM paclpefclieHIN
DHEPTHH MEKIy BCeMU YHUCIaMH KoneOaHMH v, MBI U3 [laH-
HEIX OUKITHEIX H3MEpeHHH ¢ Hem30e/KHOCTLI0 HpPHXOTIM
K yTBep/KAeHHI0, YTO B Iporecce HepepacupefelieHAA dHEP-
THH MOTYT HOABIATLCA W MCYe3aTh TOJLKO I[ellble KpaTHHIe
qgena Ay, TOMLKO OHE 00IAfaloT KOHEYHOH BEpOSTHOCTHIO.
Bce e mpoMemyTodHEIe 3HAYEHH 06IAfa0T BEPOATHOCTHIO,
pasHOil mHymio. Hefocrarodmo, okassiBaercs, HPHHATH, 9YTO
3TH 3HAYeHHA Gojlee BePOATHHI, YeM JApyIve; HPHXOFHATCI JO-
OYCTUTh, YTO BCE ApPYTHe HEBO3MOKHEL Tawroil pesyxbrar
OopoTdBopedma OB caMoil TeopME BEPOATHOCTH, eCIH ObI
B OCHOBe €0 He JIejKajo HOBOE, HeM3BeCTHOe HpesrAe CBOI-
CTBO JIYIHCTOH 9HEPTUH WM Ke TOTO MEXaHW3Ma, KOTODHIl
cozjaer wanyuenue. liaxoBo ke cofep:kamme W CMLICA DTOIO
HOBoro cBoficTBa? MH BCTpeTHINCH ¢ HUM KaK C aTOMaMH
JYyYHCTOH JHEDTHH, KOTOpHe, OJHAKO, CYIeCTBEHHO OTIIMYA-
I0TCA 0T BCeX W3BECTHBIX HaM aTOMOB (MaTepws W DIEKTDH-
YecTBa) yMKe TeM, YTO BeJIMYMHA WX eCTh HeIpephlBHAA
pyuxuua dmcaa KomeGamuit w Morker ObITh, HaIpUMep, W3-
MeHEeHA IpPH BeCTpede JIAYYACTON BHEPIHE € JABIKYIEMCA
depraioM (Tak kKax mo unpumHpuny /[lommepa wusMeHmercA
Tmcno KomaeGammii Av).

Hpome Toro, aToMBI HEPIEH OTHOCATCA HMCKIIIHTEILHO
K CTPOT0 MOHOXPOMATHIECKOMY CBETY, TOTHa KAK IIPOIEcC
I3IAYy9eHAA MBI IPEACTaBiAeM cefe 4acTo KaK HeIPaBIILHEIE
dIEeKTPOMATrHATHEIE HMIYAHCH, pa3iaraeMble B TapMOHWYe-
ckme konebamEA pemieTKoll mam npusMoil. EcrectBenmo, ofi-
HAKO, 9TO TOT MYTh, KOTOPHIH HOpPHBEN HAC K «aToMaM dHep-
TEE», He MOT BBIACHHUTH HX IIPHEPOJH, TAK KaK MB HCXOJWIH
3 CyMMapHOTO TeIIOBOTO YepHOTO H3AYIEHHs], paccMaTpu-
Basa ero jng ypoGerBa aHANM3a Kak CyMMY MOHOXpOMAaTHye-
CKEX KoJebagwmil.

HEHROTOPBIE AHAJIOTUN

BryTperHmMit cMBICH 9TOr0 Upe3BHIANHO CHOMKHOIO BO-
mpoca MoykeT OBITH, OfHAKO, 3HAYWTENHHO YOpOIEH Golee
KOHKDETHEIMA AHAJOTHAME ¢ KEHETHYeCKO#l Teopmed rasos.
Tarme aHATOIHA MOKHO CTPOUTH MBYMS IYTAMH,

1. OGeluHO pas3iHYHBle 4YWCIa KoJdeGaumil CpaBHUBAIOT
¢ PA3INYHEIMI ra3aMd; YCTAHOBIEHHIO TeMOEepaTypHOrO pas-
HOBECHA COOTBETCTRYeT Iponecc AA@@ysum rasos; oueBHAHO,
TOra HAa OJHY MOJEKYIy J060r0 rasa IPEXOAUTCA B Cpej-
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meM OJWHAKOBAS YHEPIUsA, U Mbl HeHM30eKHO IPUXOREM K dop-
myae J[mmuca. @opmyna Ilmamka moayuwres, ecam mpef-
[IONXOKUTH, YTO KaXKIAd MOJEKYIa MaHHOro raza (0TBeUaio-
mero OMpeJlelIeNHOMY YHCIy KoXefammii V) MoKeT BOCHpPH-
HAEMATh DHEPTWI0 JWITL B KOJAMYECTBAX, KPAaTHHIX v, T. e.
BBEfleM [eHCTBUTENRHO COBEpPIIEHHO HOBYI0 THIIOTE3y, He
IMeINY HAKAKOH aHANOTHM ¢ KHHETHYeCKOH 3Hepruei
rasos.

2. Mommo, ogmano, IpoBecTR aHAJOIHI) € FA30M W B ADPY-
roM HAIpaBIEHWW: 4YUcaa KojJeGamumit v MOMKHO CYUTATh aHA-
moTmuEBIME TeMmeparype raza 7. Ilomofro ToMy, Rark »Hep-
oo raza U Mbl BHpaskaeM OpOwW3BefleHMeM 4UCIa MONEKYIH
Ha a0COMIOTHYI0 TeMIepaTypy ¥ HA YEHBEPCANLHEIA MHOME-
rexb (3/2) x:

3 1
U=N~2—kT=N§sz,

7 HHEePTUi0 H3AYIEeHHS MOMKHO TPEACTABUTL HPOU3BAReHMEM
cpefiHero umenaa womeGanwit v Ha HeKOTOpYlo Beawduny P,
KOTOPYIO MOKHO Tarke pasOuTs Ha ga Muomtens N u h,
re h — TawKe yHmBepcampHas mocroammas; U= Nhv. 3a-
MeYaTeNnRHO, UT0 TPU BCIKOM MEXAHWICCKOM Bo3felicTemm Ha
AyIUCTYI0 BHEPTUI0 uncao N Re M3MeRsAeTcH, KaK He m3Me-
HAETCA W YHCIO aTOMOB rasa. ATomMn manydemnss b B aToM
UpeficTABICHAN AHAJIOTMIHBI ATOMAM MATEPHH | EAW 3apARY
9JIEKTPOHA €, TOTAa KaK 4YUCAy RoleGanuii v cOOTBETCTByeT
(1/2) v? mam mortemmman V. DHeprma ogHOTO aToMa B 3THUX
Tpex ciydasx pasma: Av, Y, wv?, eV. AroMm mamydenms Bce
PaBHEI MeKAY coGolo W We 3aBUCAT OT v, CHENOBATENLHO, MO-
TYT CYIEeCTBOBAThH U JUISL HEOJTHOPOJTHOTO CBETA, MpAYEM dHE-
THA OJJHOTO ATOMA BHIPASLTCS MPOU3BejeHneM A Ha dMcao I,
IpeficTaBIAlMee HEKOTOPYI0 CPEJHIO0 BeImYMAy, obpasye-
My pasaosenneM ® psag Oypre T olpelenAoONIVI0 (IIOTEH~
omany wmanydermsa. Taxoe MOMMMAHMC TOATBCpsIaeTes 06oc~
HOBAIHHIM TPETIONoMelIneM TOTO, WTO Unmclxo Kolebammil v
nia, Goxee ofmee, ¥ HTpaeT fy ke POTh JUIS CBeTa, KAKYIO
KBAfpaT CKOPOCTH TIpaeT Juid TABOBHIX WACTHM WIN TOTeH
Iman — s 3JIeKTPOHOB.

Ecim Taxkas amanorms coOTBeTCTBYeT AelicTBUTENLHOCTH,
TO BOIPOC O PAcIpefesleHAN SHEPTHH W W3I0OMEHHEE CIeN-
CTBEA ero TONYIA0T UPe3BHYafin0 TPOCToe MCTONKOBAHUE:
9T0 pacmpefiefleRne AHAJIOIMIHO DPACIPelelleRHI0 TeIIoBOi
SHEepPTUA 110 CKOPOCTAM Ta30BHX dacTan. Moskno mpepcrautsh
¢ebe mpuGop, amamormuEmit Amdparnmonmoll pemerke. ITo-
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noRuM, EMeeTcs HeSoupmoli o6beM, SalOIHEHHHI!I Ta30M.
B ompefieneHHBI MOMEHT CTEHKE €To YNAJIAIOTCA, TOTAA MO-
JIeKYTH YAAMAKTCAS B IPOCTPAHCTBO, [BUTAACh 110 HHEPIHE.
Yepes meroTOpoe BpeMs ! MBI CO3/laeM DAJ IIePeropofioK Ha
Pa3IMYAEIX PACCTOAHUAX I OT NePBOHAYANLHONO IOJOMKEHHA
raza. BryTpm rammoll meperopoNKE OCTAHYTCSA Te YACTHUI,
KoTophle ofmafianrm CKOpocTAME r/t; TakmM o6pazoM, MBI IO-
AYIWIE ¢cIeKTp» rasa Io cropocTaMm. Kcim 6o1 mo ocm afe-
muce mameerz (12) v?, a mo ocu opaMHAT — OGIY0 BHEPTHIO
TexX YACTHH, KOTOPHIe 3TOH CKOPOCTHIO OBJAfaiu, TO MEL TO-
ayumnm Onl KPEBYIO, CXORHYI0 ¢ KpmBoil IJ, moiparkamoiei
COOTBETCTBEHHYI0 3aBUCHMOCTL A rasa. HommuecrsemHOTO
coBIaieruA He Oy[eT, ecowm MBI TPHMEM TOILKO OTWH DPOJ
MONEKYX B Trase — MPOCTHIE ATOMHI; €CIE e MBI JOIYCTHM
¥ BO3MOMKHOCTh acCONMANUM HX, T. €. IPEMeM BO3MOMKHOCTD
HOABIEHUA JBYXaTOMHBIX, TPEXATOMHHIX ¥ T. 1. MOIERYI,
TO TpHAEM ¥ K TOJHOMY KOJHIeCTBEHHOMY COBTANEHUIO
¢ dopmyaoit IInamka, a ciegoBaTensHo, m ¢ ombiToM., UeM
MeHbIIe MH BO3bMeM ATOMHBHIA Bec |, TeM MeHBMIell »Hep-
rmeii 6ymer obmajaT, MOJeKyJa TMpu 3afaHHON CKODOCTH v,
teM Gompoie GyfeT cpefHAA CKOPOCTh Ta30BEIX YACTHI] IPH
mannofi temmeparype. Makcmmyw B wpweoit I] 6ymer mepe-
Memarsed B cropoHY Gomsmimx cxopocreit. Ilpm pu=0 wmut
npmmin 6 K rpmeo#t I, sBHpamamomei saxom [munca.
Fenu OB, clegoBaTenhHO, ONMUCAHHBIA WHAEAJTLHEIE OIBIT mall
Ge1 maM mia rasa Kpusyio II Bmecro osmmaemoir I, To MBI
3aRIOIUIN GBI, 9TO ATOMLI ra3a KOHEYHH!, W BLIYHCIHIHN ObHI
aTOMHBEIH Bec rasa m3 HoNo}keHUs MakcuMyma. TogHo Tak ke
u3 (opmsl Kpupo#t Il mns 4depHOTo U3TYIEHHS MBI 3aKIIO-
YaeM 0 KOHEUHON BeJIW4YWHE ATOMOB H3IyIeHHUS b, a 110 MaK-
camymy ompenensiem h=6.55-10-%" spr-c.

Kaxmm ke 06pasoM TMOABANNCH, OFHAKO, ATOMBI DHEDPTHH,
0 KOTOPHIX HeT peuw B KHHeTHYecKoW teopmm rasos? Omp
BOZHMKAIOT IWIIL YPHE NePBoH AHAJOMMH, BRTOpPAsA jKe aHAO-
raa o0BACHACT WX MOABNEHMe HENPABWILHOM ITOCTAHOBKOI
BOTIPOCA: DHEPIUs MOJEKYIH W3MeHsCTCA HempepHBHO, HO
ecnu Msl IOHHTEpecyeMcs anmepruefl MOMeKYIH, o0nanaomett
TaHHOW CKOPOCTBIO U, TO OHA, OYEBHHO, MOKEeT OBITH TONLKO
aam o po?, mmm 2, pov?, mam 3!y wo? m r. 5. B 3aBucEMocTn
0T 9HCIAa aTOMOB B MOJEKyNaX, HO He MOKeT TIPHHAIMATEH
IPOME;KYTOIHEIX 3HaUedmit. TaxmMm o6pasoM, xoTd BCe CKO-
pocTH TS I!;aHHOf{. MOJIEKYIHl DABHOBOBMOSKHBEI, HO DHEPIHA
MONEKVIIB JIaRHOH CKOPOCTH eCcTh Bcerda meloe KpaTHoe
1o w? Wrtar, Te Xe JIOTEYECKHe BATPYNHEHHS CYI[ECTBO-
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panm ObI W I KHHETHYeCKoil Teopmu rasa, ecam Onl B Heil
¢ caMoro ravana ue Osrmo Onl BBeJEHO IIOHATHE O HEeIMMOM
arome. I B yuyemunm o0 umaaydeHmm yno0Hee TO3TOMY TroBO-
path 00 aToMax H3iuyduemms h, a He o6 aTomMax Jydmcroi
sHCpTHH Av.

Ilnank HaspiBaeT BeNMWYWHY h 3IeMeHTOM [edcIBHA, Tak
KaK OHA M3MepseTcd POU3BEJeHNVEM PHEPIHE HA BpeM:A, Kak
1 B IPUHIUNTE HAMMEHBLIIETO MEHCTBHUA,

JIBE PA3JINYHLBIE OOPMYJIVPOBRU
HOBOU T'HIIOTE3BI

OTHocHTETPHO IPUYHMHEL HOABIEHWS HOBOH YHEBepcalb-
HON BeNMYUHBI /i — aTOMa W3IyYeHUs B YIGHHU O CBeTe Cy-
MIECTBYIOT IB€ PABNHYHBIE TOYKY 3PEHUA.

1. Onma mepeHOCHT BOIPOC B HE3HAKOMBI HAM MEXaHH3M
JNYIEeUCHYCKAHMA aTOMa WU BooOILe DIEKTPOMArHATHOTO pe-
sonaTopa. Pemiag 3ajmayy o pacupefleleHUE 3HEPTHN MEMKTY
pesonatopamu, IlmanK npuaAn, 4T0 RanHHI pedonaTop, 061a-
maounit 3afaNiKM YucioM KomeGaHui v, MOMET MOIyd4aTh
TONBKO Nedplc mopruum hv sueprmm. B uoBelimiee BpeMs
Ilrask mokaszam, 9To MOMKHO OTPAHNIUTHLCA Rajke OMyIle-
HEEM, 4TO TOJBKO JIYYEHUCIYCKAHWE IPOUCXOJUT MOPHUAMHE
hv, ToTma Kak mOIJIOuleHMe HAET HelpepHIBHO,

2. Bropas TO4YKa 3peHUA HAET elle AANbUIC: OHA Tpefi-
moJyaraer, YTo0 aTOMHl MBNYIeHHS ABIATCA CBOHCTBOM JNydUm-
CTOH HEPTHH, 0GLACHATCA CTPYKTYPOH 3IeKTPOMATHETHOTO
nona. Ee npupepsmuBanucey Jiipmreiin, fasmuit efl sneprera-
geckoe obocuoamme, u . k. ToMcom, mcxofmusmimit na
oOTIpefleNeHHol MOMeAY BIEKTPOMATHATHOIO MOJIS.

Ilepras Toukra spenws mmeer To yRoGCTBO, 4TO OHA He
U3MeHseT CBOMCTB DIEKTPOMATHUTHOTO IIOMS, TAK XOPOMIO
BBIPAAaeMoro welpepriBHON Teopueit MawreBenna. Oua mepe-
HOCHT 3arafilky u 0e3 TOT0 B 3aragoduyio cdepy BUyTpH-
aroMaoro monsA. IlprmroMm femo yske me orpanmumBaeTcs wWe-
OycKammeM JIyYUCTOH JHEPTWY: BejIMaMHa Av ompelelseT o
Te KOJWIECTBA, B KOTOPHIX MOMKeT OOMOHUBATLCA MONEKYIaMH
u Temnosasa sHeprui. Modexyna (pesonarop), obnamarouias
IHCIOM COGCTBEHHBIM KONeOAHUA v, MOMET OTNABAThL JIUIIHL
nmegste mopimu kv semepruu, Hecosepmiemerso 3Toll TOUKEM
BPeHMA BaKIIYAETCA B TOM, UTO ONa OCTABIAET 3Araf0dHOI0
VHEBepcalbHOCTh Bemwuwnbl k. Haszamoch On, 9TO eclm Bce
flemo B MeXaHZ3Me aTOMa, TO PAa3IUMYHbe MeXaHUBMEHI, BCTpe-
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YAOUINECsI B PA3HBIX TeiAX W CROGOJIHBIX BIEKT)OUAX B Me-
TaJIe, TOMMIHBI OBl [aTh UHCIENHO PA3IMYNLIe BeJIAYUHLL .

Bropas Toura spemms, naoGopoT, €CTECTBeHHO HPUBOTUT
K YEABEDPCANLHOCTH /i, TAK KAK CBCTOBOH uHp Bo Bcex Telax
OJIMH ¥ TOT ke, HO ee TIOCIeX0BATeNIbHOe TIPOREJICHIE HATAI-
KUBAeTCA Ha PAJ NPOTHBOPEUHH B 00BACHenUKM sBTeHHH HI-
repdepennum u qupparnun. O 3HAYEHNNH HTUX 3aTpy HeHHI
UIYero IOKAa CKA3aTh HeNb3s, TaK KAk Oosice geTalbHOH
KapTUHB JIYYHCTO DHEPTHH B aTOMHOM ee IOHMMAHHR He
CYIIECTBYET.

He cymecTryeT HUKAKuOX ONpeAeNCHIBIX MIPe/(CTABICHUI
00 obheMe, 3aHEMAEMOM OJIIHM AaTOMOM, M [Jajke O TOM,
IYIKHO I UX CIHTATL ME3ABUCHMO CYIICCTBYIOUIMMA B aupe,
MOEHO M Ka/RIOMY QTOMY H3JYYeHus NPUIICHIBATL TONBKO
0fIHO OUpeeICHHOe TANpPABICIIE [BWKCHHA HIH Ke Npe[-
cramisith cefe umx pacxomrmumucst 1o cdepam. Ipegnona-
raeTcsa JUMb, YTO UPUHSITHE ATOMHON CTPYKTYpPHI U3IyYeHHA
upuBerer & TeM ke opMmynam, yro u Teopus Marcpesmma Bo
BCEX TeX ABIEHHAX, IJie MBI UMEEM [0 ¢ 09elb GOIBIIuAM
9UCIOM ATOMOB cBeTa, MOJoGHO TOMY, KAk TEOpHsI YIPYrocTH
BIIOJIHE YIRHBAETCH C ATOMHBIM CTPOGHHEM TEIL.

IMPOABJIEHUE HOBOTO CBOCTBA
ITPY TENCTBNH CBETA HA TEJA

Ecnn ocmosnas rumoresa llmanka cmpasemausa, To 9To
HOBOE CBOWCTBO [OJKHO IIPOMBIITECH, 11 TPUTOM TOPA3K0
B Oojee pesroit Gopme, He TOJBKO B UEPHOM U3ITYUYEHUH, O
¥ BO BCeX JPYTUX ABICHUAX, B KOTODPHIX YYACTBYET Iy4n-
crasa suepruda. Ilpm atoM 3ameTuMm, 9To Pe3yALTAT OCTAHETCH
B rIABHBIX YepPTax TeM jKe, CTAHEM JU Mbl HA TEPBY0 WIN
HA BTOPYI0 TOYKRY BPEHUA, TAK KAR BINSHUE CBETA CKABHI-
BaeTcA TOJHBRO TOTRA, KOTNA OH IOINOLIAETCA TelaoM (peso-
naTopom). OTHOCAIIECA ci0a ABIEHUA Ype3BBIYANHO pasHoO-
00pasubr: POTOITEKTPHYECTBO W BTOPUYHBIE KATOJHBIC JIYYH,
BBIBBIBAEMBIC PEHTTEHOBCKAME Jydamu, (OTOXUMHUA, MOHM3A-
A rasos, Gaoopecrennust 1 GocdopecneHIIu, ¢BeTeHIe 3a-
KATONHBIX JYyYeH.

B raxkoM BUe MOIyT 3][eCh TMPOABATHLCS YiKe MIJI0/KEHHEIC
HaMu cpolictsa aromMoB uanyvemusa? Heobxogumo mommmTs,
4TO BO BCEX BTHX CIAyd4asgx NPOUCXOTHT Hepexojl JTydnucToi
OHEPri B MHYH HDH DOMOIIN 0COGOr0 MeXaHM3Ma [AAlHOTo
Anjeni. Ecau Mpl OIyCTHM, 9TO Kaysjias MOIeKyJla Tela
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LO1JI0IaeT Beel,la TOJAbKO LeJble 4TOMBL U3NYyUeHHUA, TO OF
MeXaHH3Ma sBIcHIA OyJNeT ellle 3aBHCeTh, KAKasd 4acTh MOIL-
jeT HA JauHueri o¢@erT, maupuMep na KUHeTHIeCKY0 dIep-
[HI0 DIERTPONA ILIH 114 HBIYy4aeMblii ¢BeT (II0opecrennum.
Henn3sa 109TOMY 0/KY,(ATh ROIMYECTBEILIIOTO COBIIAEHILSL, €CIu
MBI, YCTPAHUB BOMpoc O MeXaHu3Me ABICHHS, OTOMIECTBAM
NeiCTBHe MOJERYJB ¢ AeHCTBHCM NOITOMIEHHOTO el0 CBeTa.

3aT0 MOIKHO OJRUIATH CIEJ[YIOIET0 KaYeCTBEHHOTO COTIa-
cusl ¢ TeopHeil. DHeprua 3IEKTpOHA, HCHYCRAeMOTO OJHOII
MOJEKYIOH, He JoKHa MPeBHHIIATh 3HEPIHH OJHOTO, JABYX-
Tpex atoMmoB uanyuenud. C yBemuuenmeMm dHucia Kodebanmii
DHEPIUA JIOJHKHA BO3pAcTaTh HpUbIN3WTENLHO B TOM jKe CO-
OTHOIIEHUII AV,

OueBnnuiio, ¢ JPyroit CTOPOHEL, 9TO KAKOBBLI Obf N OBIIU
3aKOHEI 3TUX ABIeHuH, KaK ObI OHH XOPOINO HH COBITAJANN
¢ TpeboBaHMAMHU aTOMHOI Teopnu, BCETa MX MOMKHO OTHECTH
3a CYeT CHENMAILIOr0 MEXaHm3Ma JAHHOTO ABIeHU:; MO-
BTOMY OHU MOTYT TOJBKO LOATBED)RALATH, 4 He JORA3BIBATH
atomiyio Teoprio. llogrBepasiyienne 910 0yer, ogHako, TeM
cephesilee, TeM Ooaninas o0macTs aKkTos HalmeT B aToMIoil
TCOPHE CBoOC lipocTefiliiee HNCTONKOBAHHE, TaK KAK TOIQ
OoJbllic OCHOBAIMA HPUISATH O|Iy HOBYI I'HHOTE3Y, UeM
CTOATH licpeq Ielofl cepmell aIMIUPAYECKHX 3aKoiloMepHoCcTell
U cHeNUANBHBIX NPABMI € MCRIIOYEHNAMA.

Dorosnertpugecrno, flsmenwe »sTo Bawrmouaercs
B HCIYCKAHHK TeJOM 3JIeKTPOHOB HON BAUAIMEM ILOTIIOLICH-
Horo cseta. MosiHo cumTaTh OKOHYATEIBHO YCTAHOBIEHHBIM,
YTO HAYaTLHASA CROPOCTh DIEKTPOHOB, BBIZBAHHAS CBETOM
OTIpe;eIeHNIOTO Yucya Kojebauuil, abConiOTHO He 3aBUCUT OT
CHIBI CBETA, HO 3aTO B 00IeM BO3PacTaer ¢ 4ucioM koneba-
Huil cBeTa (BO3MOKHO, XOTA N He YCTAHOBIEIO, CYIIECTBO-
BaHHe YACTHYHBIX MAaKCUMyMoB). Bexmunmua cxopoctn Tta-
KoBa, UTO Havyalbmasg JHEPrus (oTODIEKTPOHA HECKOIbKO
MeHbIlle dHEPTUN OJHOTO ATOMA M3JNYUEHUA:

1
> mu2=eV < hv.

Bce oTm 3akompl memocpeicrBeHHO BBITEKAIOT M3 IIpej-
CTaBJIeHUA O T0M, 9TO R&KJIBIH JJIeKTPOH IOJIYUWI CBOIO
9HEPIUI0 0T OJHOTO aTOMA M3NYYeHUA.

YacTh KEEETHYECKOH BHEPruM SICKTPOH JOMKeH IoTe-
PATh IpE NPOXOKIEHAUW CKBO3b IOBEPXHOCTHBHIH CIOH Me-
Talfda GraroxapA KOHTAKTHOH pasloCcTH NOTEeHHHANOB. Ilo-
9TOMY ecmi 9Heprua OJAIIOT0o aToMa hv MeHbIie, YeM pa6ora
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OpE NPOXOH{IEHVYM KOHTAKTHOTO CIOA, TO WCOYCKAHMA djleK-
TponoB He Oymer. Y, JefcTBHTENLHO, YeM 3JEKTPOIOJOMH=
TeJlpHEee MeTakd, TeM MeHGIIe Ta Ipegelpliagd dYacTora v,
IpH XKoTopoil ¢BeT y’Ke BHI3HIBaeT (QoTOdIeKTpHIECKUd 3¢-
dexT.

Te e 3arR0OHB MOKHO OGBACHUTL W OCOOBLIM CBOHCTBOM
BHYTPHATOMBHIX CHI. JJEKTPOH, Pe30HMPYIOIIUHA Ha JaIiHOe
v, OTPHIBAETCH WIH C TOH CKOPOCTBLIO, KAKYIO OH MMeNl BHYTPH
aToMa, MIE JKe TOTNA, KOrga AOCTHrHyTas MM IOJ BIHAHNEM
cBeTa CKOpOCTh IIPeB30ijer ompejesieHBylo seamummy. On-
HAKO Te BHYTPHATOMHBIE CKOPOCTH, KOTOpHle HPOABIAIOTCA
B PaJMOAKTHBHBIX MPOHeccaX, U3MePAITCH JeCATKAMHA THICAY
BombT, Torma kak dorosnextpoun fator 1—4 B.*

BechMa BaKHO TaK)Ke, YTO ¥ Te DIEKTPOHBI, KOTOPLIE BHI-
3BIBAIOTCS PEHTTEHOBCKHME JIyYaMU, TONYUHAITCA TeM jKe
OCHOBHEIM 3akomaM. VI sfecr yeM MeHplle mepuof (Ipomoi-
JRUTENLHOCTL) PEHTTEHOBCKOTO HUMIyihca, TeM Goabie CKo-
pPOCTH BEI3BAHHBIX MM 3JIEKTPOHOB, TOTJa KAK OT HHTEHCHB-
HOCTM nydeil CKOpOCTh, He 3aBuUcHT. DBerwdmma CKOpOCTH
TAKKE HAXOMATCA B XOPOIIEM COTNACU® ¢ TpeDoBaHWAMHE
atoMHO#l Teopmu.

Ha Bropwunpix xygax ocofemHO pe3sKo BUAHO OJHO CBOIi-
CTBO JAHHOrO ABIEHHS, KOTOPOE, BOPOYEM, OAMHAKOBO OTHO-
cuTesl U K POTOINEKTPUIECTBY, — CBOMCTBO, TPYALO IORHAIO-
meeca of6bacHeHUI0 (Ge3 aromusamum csera. HeopmokparHo
HAGIIONANOCH, ITO CKOPOCTh BTOPHYHBIX HIEKTPOHOB HOYTH
PaBHA CKOPOCTH T€X IePBUYHBIX DJIEKTPOHOB, KOTOPHIE BHI-
3BANIM PEHTNeHOBCKEH mMUyibc. 'pymEo moOycTHTh, ITO BEHI-
AepTUBaHUe DIEKTPOHA BRI3LIBAETCA GONBIIMM YHCIOM IIOCIHE-
MOBATCALHBIX MMITYJILCOB, Tak Kak asLl HX COBEPHICHHO CIy-
gajiapl, G mpyroil cTOpOHBI, MMHOYILC, PACHPOCTPAHASACH IO
IIAPOBHEIM TIOBEPXHOCTAM Bce GOJLINIEro pajwmyca, MOJKET Ie-
peaTh B MecTe BOTPEYHW ¢ Pe30HATOPOM UL MAIyi0 JacTh
Bceit cpoeii smeprmm. Ocraercs eme OgHO MAJOBEPOATHOE
HOIYUIeHWe, 4TO DHEDPIUS BTOPUYHBIX JTydell TolXyuena 3a
cUeT BHYTPHATOMHEIX PAfUMOaKTUBHBIX MPONECCOB, a HE PeHT-
PeHOBCKOT0 WMIyihca. AroMuast Teopus, HaolopoT, Impeamo-
1araeT, WTO MOPUMS DHEPLUHM, M3IYIEHHAS OFHIM DIEKTPO-
HOM, JOCTUTAET [PYTOTO 3IEKTPOHA W MOINOLIAeTcd MM me-
aukoM. G zgpyroit croporsl, ogHaxo, 3oMMepdens] NOKAsam,

* CKOpOCTH BIEK1POHOB MOMKHO U3MEDATH TOUK pas3sfocThio WOTeHuua-
J0B, KOTOpas MOMKeT COOOMATH 3Ty CKOPOCIL LW e OCTAHOBHTD
3NERTPOH, JETAMHAA ¢ 3TOH CKOPOCTLIO.
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qTO HOCHeM0BATEIBHOC pa3BITHE JJICKFPOMAlIlIIIoN FCopH
TPUBOAHUT B clAydae PEHITEHOBCKOTO MMIYIbCa K YPe3Bbi-
9aiiHo HepPaBHOMEPHOMY PacTpefeNCHnIo HEPTHI: IIOUTH BCA
OHA CHOHIIGHTPHPOBAHA B Y3KOM Komyce. SoMMepdens[ cMor
7larke TMOKA3aTh, YTO IPH HEKOTOPHIX IIPeRITOJOKEHUAX JHEp-
U AMITYJIbCA HPOHNOPUHOHAIHHA €0 IPOFOIKATENBHOCTI T
(®oTOpadg mrpaer pods v) H KOIG@IIMeHT HPOMOPUIIOIAiD-
HOCTH OIM30K K YAUBEPCANLION MOCTOSNHON h.

QoroxuMua Ira obzacTe ropasfo MeHee H3YUeHA,
OJIHAKO TO, 4TO 3JIeCh MB3BECTHO, TOBOPHT B HOJb3y ATOMHOMH
TEOPHH.

Mni GygeM o0KEJAaTh, UTO YBEJWYEHHe BSIEPTUU  OTHON
MOIEKYIBl IPE NeperpynnupopKe He [IOMIKHO IPeBhIIaTh
pueprmu atoMa uanydenws. llosTomy me mearmil mormomien-
HHI CcBeT MOMET HPOM3BOIUTH (OTOXUMHUYECKMe JeiCTBHA,
a ToNBKO obnamarmumil JocTaToYHo GOMBPMINM THCIOM Kole-
famuit, mo mpemMmymecTBy yabTpaduomeroselii. OT cHiaB
cBera »Ta IpejerbHAsd JIHHA BOINK He JOIHIHA 3aBUCETD.
Eciu pmammas [amna BoJHBI cMeIaeT TepMOJWHAMUYECKOE
paBHOBECUE CHCTEMBI, TO OHA OyEeT crmocoOHA Ha 9TO M IIpU
ocnabrenuu csera; HAOGOPOT, e€CIH JAHHBII cBeT (HANpH-
Mep, KpacHBIA) He cMeIlfaeT PaBHOBeCHs IIpUM MAajoil MHTEH-
CHBHOCTH, TO W IpPYW YCWIEHWHW CHUIH CBeTa B COTHH Da3 OH
OKA3BIBAETCA HECHOCOOHBIM CMECTUTH €ro.

Kar mopsjioR Benmdnmup MOIERYIApHOH sueprunu Ipu do-
TOXUMUYECKAX IPOHeccax, Tak ® POIL ILBeTHOCTH (4HCIA
KoneGaHuUil) HAXOJATCA B COINACHE ¢ TPeGOBAHWAME AaTOM-
HOH Teopuw.

Taxoe e xopomiee cornacue ¢ Teopueil oGHAPYRUBAOT I
Te JaHHBIE, KOTOPHIE HMeTcd 00 WOHW3AIME Ta30B YIbTpa-
(romeTOBEIM CBETOM M 00 HCIIyCKAMMU DIERTPOHOB TPl XU-
MUYECKUX pPearIuAX. 37eCh MOKHO JajKe TOBOPUTH O KOMH-
TeCTBeHHOM IOMITBEPKIEHVY BLIBONOB aTOMHOM Teopum,

Onwopecnernuaun pochopecme HI A A ITH AB-
lleHWs BAKIIOYAIOTCS B TOIJIOIIEHAN ¢BeTa OTHONH 9acTOTHL M
melryckaHmu cBera Jipyrux gactor. Meenemosarumsa Jlemappa
VKa3aji®W Ha TECHYI) CBA3L ITHX ABIeHHH ¢ (POToIeKTpHIe-
ctBoM. IlocKoONLKY fABNEHUE 3aBUCHT OT CBOMCTB CBETA, HY/KHO
OBLI0 GBI 03KUIATH, 9TO MONEKYIA, IOTMOTHBIIAA aTOM H3IY-
degua JAHHON dacTOTH, OyMer M3Tydarh cBeT MeHBIIeH da-
CTOTH, OOJANAIOTNEN MeHBIIEH 3Heprmed, T. €. CBeT HWCUy-
CKaeMbiil ofnafaer Goapedl JJIMHOW BONHHI, Y€M CBET BO3-
Oymmaromumit. A 5T0 ¥ ecTh TaKk HassiBaeMoe mpasmio CTokea,
TMOATBEP;KMEHHOE B TPOMAAHOM 4HUCIe CIyd4aes.
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Wsgectnn:, offHaxo, frecoMmueitiibte HcKiiodeHns uz aTOrd
upasuna: 1) B csere ¢uioopeclieHLiE BCTpevamnTcsa u Gorxee
KOpPOTKHMe JIHEBL BOIH, 9eM Bo30y:mpatomime; 2) ecJgm Bo3-
Oy:kmaroIquii cBeT JE;KUT B IIOTOCE MHMOTIOIEHUA, COOTBET-
CTBYIOIeH M ¢BeTy (pIII0OpeCUeHINY, TO BHYTpH TOH iKe IO~
JI0CEI MOYKHO IIOJB30BATLCA 1 0ojiee MIUNNBIMI n (olee Ko-
POTRUMHE BOJHAMH JUIST Bo30YmuerHns (UIIOOpecIeHIH.

Jlerko, onmarKo, BUJEeTH, YTO Toji00HbIe HCKJIIOYEHHA HE
nporupopeyar atomuoii Teopuu: 1) mpasmmo CToxca MosHO
OTHOCHTH K cpejnell wactoTe Bo3byskmaiouiero u Bo30y:ReH-
HOTO CBeTa, a e K OTHEeNbHBIM COCTABIMNM KoxebaHEAM,;
2) BO3MOMHLI CcIyuay, Korja IIOTOMAI0TCA JiBa aToMa W3-
nyderus, B oco0emmocTM Tpum caaboMm TelIOBOM [BUKeHUH
(umakux Temmeparypax). Bo BcgxoMm cmyuae ¢aoopecren-
nusA, nporuBopedaman npasuxry Croxca, BCTpeTaeTcs pPegKo.
Hna gocopeciiennuy 1 Taknme MCKIWOICHAI HEU3BECTHEL

Mpu ¢$awopecueniiunl WHTEHCHBHOCTH CBETA HE OKA3bI-
BaeT HAKAKOTO BIMAHMA HA MOABJICHUE WIH OTCYTCTBHe dP-
derra. Tompro cunma ceera QUIOOPECLEHIME CBA3ANA ¢ CHION
BO30YIKIAIONICTO CBETA.

W B oroil o0nacTu jaBHO Vi:ke IoAMeEUYenibie 3aKOHOMEp-
OCTH BHOJHE €CTECTBEHIO BLITCKAIOT M3 ATOMHONM THIIOTE3HI
cBeTa, TOTla KAK COOTBETCTBEHHOTO MeXanu3Ma IIoKa TIpuay-
MaTh He Y,[anoch, Boamoikio, uro ¢gmoopecucuuns u docdo-
pecueHma MoryT ObITh 00BAcHEdH HpH TOMOIH (POTOIIEK-
TPUYECTBA; OAHAKO W B 3Toli locaegmeil obracTu MeXaHuwsM
00bSICHAST JUIND O4eHh HEMIOTHe CTOPOHBI SBICHUA.

flpnenwme ¢moopecoennuun B 00MAaCTH PEHTIEHOBCKEX NY-
dJell (BTOpPUYHBIE PEHTTEHOBCKME Jy4YW) BIONHE MOTYMHAETCS
npaBuny Crorca.

Jararogusie nyuw. Habarogas cmeKkTp 3aRaTORHEIX
Tyueil, IBIRYIUNIXCA M0 HAPABIeHUIO K wiean cuerrporpada,
irapk zamermm:, uTo KpoMme OGLIYHON JUHHEN, COOTBETCTBYIO-
mell TaHHOMY Tazy, pAIOM MOABMIACH BTOpasg JHHUA GOIb-
miell 4acTOTHE, KAK BTO W CIETOBANO OMKUAATH HA OCHOBAHUH
npuanana [lomnepa. Ilo orkmomenmio artoil «JBHRYyIIEHca»
TUHWY, T. €. JAHUA, BHI3BAHHOA JBH)KYIIUMUCHA YACTUIKAMU,
0T «IOKOAEHCA» MOKRHO CY/ATh 0 CKOPOCTH JBHKEHEA 1a-
cruyku. OnmBIT TOKA3aJX, 9T0 B 3AKATOMUBIX JIYyYaxX CBETAT
TOJIBKO YaCTUYKU, TOKOANMECH WIN ABUKYWIMECH CO CKO-
pocThio, Gonpmelt HexoTopoit mpegensuoi cropocrm. G mpy-
Toif CTOPOHBI, TO-BUIMMOMY, BTa TpejlelbHAA CKOPOCTH TeM
3HAYUTENhbHEEe, YeM GOJIbINE YACTOTAa CBETA, TAK 9TO KAHETH-
4YecKag BDHEPrus CBeTANUXCA YacTUL pacTeT IIPOHOPIHO-
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ransao kv, Kpome stmx uwactun, mpeoGaajaior, to Ilrtapky,
qacTHOEL ¢ dHeprugMu 2 hv 1 3 hv,

AT0 ABJeHME, XOTA W [aeT, TO-BUAMMOMY, HAWIyullee
corjacme ¢ aToMHOH Teopumell, ma caMoM Jeje, MOMKET GBITH
cBA3aHo ¢ Hell aumb Mo6aBOYNBIM NOMYIIENUEM, YTO IHEPrUT
W3IYUENUs W KUIETHIeCKAs IIeprus MOJEeKYIbl CBA3AIIbI
IPOCTBIM cooTiolrenneM (HalPEMep, MPH yrape 3araTojHol
9acTHLH O MOJEKYIY HONOBHIIA DIIEPIUU IEPEeXONTUT B KOXIe-
faTenpuyIo, a BTOPafA TMOJORAHA — B KHUIIETHIECKYIO).

TennmoeMrxocTsr TBepABX TEXI HPH HUBKUX
remunepaTypax.* HauGonee Guecrsimee, no u naunbomee
HEeO)KUTAHHOE TONTBEpIKIeHNe MOIYyIniIa aToMHAA TeOopHus
cera B mabmmonmednax Hepucra mHaj TeMIOeMKOCTAMH Tel
TpM HEBKHX TeMueparypax. PaccMatpuBas TBepoe Teno IIpH
TOCTATOUNO HUBKUX TEeMHepaTypax Kak CHCTEeMY Pe30IaTopoB,
KHHeTHIECKOil dHeprHell KOTOPHIX MO;KHO tpeneGpeysr IO
CpaBHEHUIO ¢ KonebaTenpuoil, ¥ pacnpocTpanssa Ha MOJEeKYJIbI
TeJa TUHOTE3Y ATOMIIOTO m3ny4yeHws:, JHuHmTefH 3aKmOUnN,
q9TO TEINIOeMKOCTH JOJKHa OBICTPO majars Upm mpurbamme-
HAM K aGCONIOTHOMY Uy, W fan QopMyty /A 3TOH 3aBH-
CHMOCTH, KOTOpPAs OKA3amach B HEQKHIAHHOM COTIACHH
¢ oumtoM. [Jlomymenue ABYX pPOJOB Pe30HATOPOB yie oOKa-
3BIBAETCA JIOCTATOTHBIM U [ KOJXHUECTBEIIIOTO COBHAJIEHUA
C ONBITHBIMI [AHHBIME,

3ameuarennno, yTo TO gucio KoneGammii, KOTOpoe BXOAUT
B QopMyny IUHMTeRHA I TEILTOEMKOCTH, COBIAIO BO BCEX
CIy4asgx ¢ YUCIAMY, BHIYMCICHHBIMU JIMHIEMAaHOM HA OCHO-
BaHUY COBEPIICHHO TPYTUX TAMHBIX.

Hammepnuur-Onnec moxasan, 49to ero HOBbie HAOMIONE-
HUST HA7 TAJeHUeM CONDOTHUBJICHHSA YHUCTHIX METAJIOB [pU
0YCHD HU3KUX TEMIEpAaTypax HAXOIATCA B TOJHOM COTIACHU
¢ ranoTe3oll JitanITeiina.

Taroe ke Heomumzaumoe cornacme OOHApY)KWBAaeT W He-
TaBHO OTHpBITOe XabGepoM fBIeHWE UCUYCKAHUA DICKTPOHOB
Npu XUMUYECKUX PeariusiIx,

Taxmm ofpasom, rumoresa 006 aroMax cBeTa ORa3amach
9Ipe3BRIIAiHO NIOMOTBOPHOH M B 006JACTH WHCTO MOJERYJIAP-
HBIX W TEIUIOBBIX ABJIEHWH, YTO yRa3pIBAGT HA CYI[ECTBOBA-
HEe Gosiee rayboroil m ofiell OCHOBRI TAHHOH THITOTE3HI, 9eM
Te SIBIGHUA, KOTOPHIE €6 BIEPBEIE BHIRBAIM,

* Cp.: Jlasapees II. II. Tenmosas Teopema Hepuera 1 ee oTmOmMIemme

K KNHeTIUeCKoil Teopin MaTepnm, — Bompocsr dmsurm, 1912, T. 6.
c. 9—-25,
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3AEJNIOYEHUNE

AtoMEAs THIOTe3a Ny4YMCTO# SHEPTHE BO3HUKIA KAK BhH-
X0J W3 TOTO TPOTHBOPEYUs, K KOTOPOMY IHpuBeJa 3IEKIPO-
MATHHTHAA TEOPUSI B CBABH CO CTATHCTHIECKEMU IIPelCTaB-
TeHOAMH O TEILIOBOM paBHoBecw:. I paspeunieHmd 3TOTO
HPOTHBOPEUWS, OUYEBUIHO, HENL3ST IOMEePTBOBATHL JICKTPO-
MATHHTHOH TeopHe; HO B HACTOAIIee BpPeMA, KOrja CTaTm-
cTmYeckas MEXAHWKa MONYYHAA CTOMb HANIAMHOE MOATBEp-
AjleHre B GPOYHOBCKOM MONERYNSPHOM JBIGKEHHN, B H3IY-
9eHAN (-9aCTHYEK paaneM, B UCHYCKAHUU BIEKTPOHOB
paCKameNHBIMH TelaMH, HeBO3MOMKHO O0TKA3aThed M OT NPHMe-
Henusa Teopuu BeposaTmOcTeil. OKasbiBaercs, ofHAKO, UTO 00e
9TH TEOpUU HPABOMAT K CaMOMY HONHOMY COTVIACHIO C OIBI-
TOM, eCJI¥ BBIBAHYTH HOBYIO THIOTE3Y.

Jra runoTe3a BROAUT HOBYIO YVHABEPCATIHHYIO BEIHIHHY —
aToM U3NYYeHWs, KOTOPHIH, OnHAaKO, ORA3LIBAETCA MO CBOUM
cBoficTBAM BIOJHE AHAJIOTHYHBEIM ATOMAM MATEPUN W aTOMaM
BIERTPUYECTBA, YCHeBIIUM YKe 3aBOEBATh IIPOYHOE MEcTo
B CUCTEME ONUCAHAN MPHPOTHL.

Ta ke TEMOTe3a, WpUMEHeHHAA K NPYIEM IPOABICHUAM
IYyYECTON dHeprud, WNPHBOAUT K PAAY B3aKOHOMEPHOCTeI,
JaBHO y/He YCTAHOBIGHHBIX B 3TUX OGIACTAX B KadecTse
OMIEpHYECKUX IpaBmi. [lajke mpUMeHeHWe €€ K TEIIOBEIM
KoleDauuAM MOJEKYJX B TBEPHOM Tejde, NpellmecTBOBABIICE
OTIBITY, IPEJICKA3aN0 er0 ¢ HeOMUAAHHON NPaBHILHOCTHIO,

JTOT0 BO BCAKOM CIydYae /JOCTATOTHO, YTOOBI YIEIATDL 3TOH
IUIIOTE3€ Cephe3H0oe BHUMANNE W IPU3HATL B HeHl HOBOE BaK-
HOe 00oralleHye HAIIUX TEOPETHIECKUX IPEICTABIeHUH,

B T0 jKe Bpems HAJ0 CO3HATHLCA, YTO ATOMHAA TIHIIOTE3a
caMa emfe HIKAKOTO OOBACHEHUA He MMeeT, YTO OHA He mMeeT
naske KOHKPETHOH, X0TA W IPON3BONBLHON (DOPMHI, YTO He BEI-
fICHEHO, YIACTCA JH €e COIMACOBATHL ¢ XOPOMIO M3YYCHHEIMM
darTamM BOIHOBOH ONTHKW, YTO OHA BOODIIe cosmaeT Goxbiie
BOTIPOCOB, YE€M HAET OTBETOB,

Tem Gonbrie ocnopanmil 3aHATLCA ee NMPOBEPKOf W pas-
BUTHEM — BRIEIUTH U3 HEe TO B30POBOE 3EPHO, KOTOpoe
B Hell HeCOMHEHHO HMEeTCH, YCTAHOBMTH I'DAHHIL €€ IIpH-

MEHHMOCTE ¥ IpPHATh efl TO WiW NPYroe KOHKPETHOE CO-
nepikanne.
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