TJIABA 10
ATOMHUCTHKA

IMonsaTHe M TEPMHH <«ATOM» BOSHHUKJIHM B JIPEBHOCTH.
Bomnpoc 0 ToM, Kakyio pojib Hrpaso 3To MOHSITHE B MBILLIE-
wun Hemoxpura (460—371 mo H. 3.) u ero nocjaenoBarte-
Jel, sBJsercss ckopee (UIoCOPCKUM, UM €CTECTBEHHO-
HAY4YHBIM BompocoM. Bo BcsikoM cilyyae OHH He CBSI3BI-
BaJIH 3TO0 TNOHSTHE c HabmofeHusamu. IHesbss Takike,
HECMOTPsl Ha 3HAMCHHTEIE MMEHA, JaTh OJarONnpHSITHYIO
OLICHKY JIUTepaType, NOCBALIEHHOH aTOMHCTUKE, BBLIXOJHB-
Imell B TeyeHue HECKOJIbKUX crogeruil. Mckmoyenuem sB-
JsieTcsi BcKope 3albltasi craTbs *) Jlawuuna bBepuyssin
(1700—1782) o kumerkyeckoil Teopuw raso (1738). To,
YTO MOSIBIJIOCH B 3TOM poze B nepBoi nosoBuHe XIX cro-
JIETHSI, O H3BECTHOH CTENeHU ONpABMBIBAET, MO MHEHUIO
IenpMrosiplia, HepacnoioKeHHe KO BCEM TeOpUSM, KOTO-
poe TPOSIBJSJ, MNOJNOOHO MHOTHM CBOHM COBPEMCHHHKAM,
Hanpumep, S3acaykeHHbl#l skcnepumentratop I. Marnyc
(1802—1870).

CoBpemenHoe MOHATHE ATOMA M MOJEKYJEl CO3[aja
XHMMHSl; KaK — 3TO OTHOCHTCS K MCTOpHMHM XumuM. Mwu u-
KCHDYeM 3[ieCh TPU €€ JOCTHKEHUs, KoTopble (HU3UKa OKO-
g0 1850 r. morsia mpocTo nepeHsTh. B paborax raaBHbIM
obpazom [lxona Mamsrona (1766—1844) Oeno ycrauno-
BJICHO, YTO aTOMBl OJHOTO M TOTO K€ XUMHYECKOTQ 3Je-
MEHTa HMEIOT COBEPIUEHHO HIEHTHYHbE CBOHCTBa, a
TAKKE JAHO ONpefeseHHE aTOMHOTO BeCa 3JeMeHTa Kak
OTHOLUEHUS] MACCEHl OJHOTO ATOMA 3ITOTO JIeMEHTa K Macce

*) B ero BeawkoM npousseneHny < HapOavHAMUKAS.

8 3ax. 857. M. Jlays
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ojHoro atoMa Boiopoja. Ameneo Asoraapo (1776—1856)
B 1811 r. gan mpaBwio, HasBaHHOE €ro MMEHEM, COIJIaCHO
KOTOPOMY HJeaJbHHE Ta3bl MPH OJMHAKOBLIX TEMIIeparype
W [ABJIEHUH COJEepKaT B eQuHUIlE oObeMa OAuHAKOBOE KO-
JHYECTBO MOJIEKY.JL.

Eciu orBjeubcst or uWsnaraeMoil B rsiaBe 12 wien
JI. A. 3eeGepa o crpykrypax kpucrammos (1824 r.), To
nepoll (opmoil (U3NUecKON aTOMUCTHKH SIBJISIeTCH KUHe-
TUyecKass Teopus rasoe. Okono 1850 r. yxe Oblla npu-
3HaHa 5KBUBAJEHTHOCTD TEIJIOTH ¥ SHEPTUH; B CBA3H C 3TUM
¥ CTajil pacCMaTpuBaTh TEIJIOTY KaK MOJEKyJspHOe IBH-
xkenne. C apyroil croponsl, onbitel JKoseda Jlyu Ieii-
Jlioccaka (1778—1850) B 1807 r., a Takxke aHaJIOTHYHEIE
namepenus Jx. Jxkoyns B 1845 r. noxTBepiuiy He3aBH-
CHMOCTE BHYTpEHHEHl SHeprudy HieaJbHBIX Ta30B OT UX
00'BEMOB, UTO JOKA3LIBAJO, KPOME TOr0, HUYTOIKHOCTh CUJI,
IeliCTBYIONIMX MeXJy UX Moaekynamu. B 1856 r. Asryct
Kapn Kpenur u B 1857 r. Pynonnd Kaay3suyc (1822—1888)
ObLIH BEIHYKIEHB! [IPUNHCATDL MOJIEKYJaM Tas30B NPAMOJIU-
HellHbie JIBIZKEHHS 10 MOMEHTa, KOTJia OHH CTaJIKHBaloTCA
Mexkly coGoll WK co CTeHKOH cocyna. 3aKOoH COXpaHneHus!
uMnyJsca TpeGoBas, 4ToGE! JIaBJIeHHe rasa GBEJI0 Nporiop-
IUOHAJIBbHO CPefHell KHHETHUYEeCKOH 3SHEPrHH MOJEKyJ ¢
HEKOTOPHIM YHHMBEpCAJbHBIM K03((HUIMEHTOM IPONOPIHO-
nagbHocTd. C Opyrofi CTopoHHl, U3 3akoHa bBolis—Mapu-
orra — l'eii-Jltoccaka BBITEKaJO, UTO 3Ta IHEPTUS MPOIOp-
IHoHaNbHa abCcoIoTHON TeMmeparype, — (yHAaMeHTalb-
HOE TOJIOKEHHE, KOTOpPOE€ HE OrpaHUYUBAETCH ralaMu H,
COrJIacHO COBPEMEHHOH KBaHTOBOH TeopuH, UMeeT GoJbluue
UCKJIIOUEHHSI TOJLKO IPH OYeHb HH3KHX TeMrepaTypax.
OnHoBpeMEHHO OBWIO JaHo BepHoe BbIYUCIEHHE CKOPOCTH
JBIZKenusl MoJlekys. Jlois MoJleKya Bofopojna Tpu TeMIle-
parype B 300° K ona momyuusnacs pasuoil 1,9 - 10° cm/cex;
3Ta BeJIMYHHA OBblJIa HEOXKUIAHHO BEICOKOI M, Kak BHauaje
Ka3aJloch, HECOBMECTHMOH ¢ (paKToM MelJIEHHOH Bl3auM-
pHo#i mudg¢y3uH razoB ¢ UX Majoll TEIIONPOBOIHOETHIO;
npsMoe usMepenue Obwio npousseneno O. Llteprom mnuie
B 1920 r. Ho B 1858 r. Ksaysuyc nokasaj, 4To B 3TUX
SIBJICHUSIX UMEJIH JIEIO HE CTOJLKO CO CKOPOCTBIO MOJIEKYJH,
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CKOJIBKO CO CPEeNHHMH JJiMHamu cBoGojHoro npobera me-
KOy JIBYMsI CTOJKHOBeHHsAMH. 3areM B 1860 r. Jlxemc
Kaepr Maxkcpenn (1831—1879) na ocuose coGCTBEHHBIX
H3MEepECHHH BHYTPEHHETO TPEHUS NAJ YHCJIOBBIC 3HAUCHHS
3THX cpeiHux nyTeli, o6GbICHUBIIHE MEJeHHOCTh nudQy-
3un rasoe. B Toii ke camoft paGore oH u3GaBHICH OT TIPO-
H3BOJILHOH MUMOTE3Bl O TOM, YTO BCE MOJIEKYJB 061anaoT
OIUHAKOBOH CKOpOCTBIO, H cPOpMYyJIHPOBaN Ha3BaHHBIH IO
€r0 UMCHH 3aKOH pacnpenenenus ckopocrefl. Jlokasatedn-
CTBO 3TOr0 3akoHa OBLJIO YCOBEPUICHCTBOBAHO BIOCJC[-
CTBHU MM CAMMM M IJIaBHHEIM 0o6pasoM JlomsuroMm DBosbil-
mMaHoMm (1844—1906) B 1868 r. Cnauana sakon ObLT He-
JIOCTYNCH 3KCMIEPUMEHTAJbHOMY HCCJIC/OBAHMIO, W JUIIb B
1932 r. O. llltepu npeonosies Bce BO3HUKUIME 3/1€Ch TPYII-
HOCTH. Bckope 3TOT 3aKOH CTajl HCXONHBIM MYHKTOM JIJIst
MHOTHX 06001Ile U, CNeACTBHS KOTOPHBIX, KaK MBI 3TO YBH-
UM JaJiblue, TOATBEPKAAIUCH usMepeHHsMU. OcHoBHast
3acayra, pasymeercs, npuramiexkuT Maxceemuy.

B 3ro xe Bpemst OGBUIH MOJYUYeHH HEKOTOpHE LEHHEIC
PE3yJILTATH OTHOCHTEJIBHO PasMepOB H YHCJIAa MOJICKYJ ra-
30B. PaccmarpuBas MOJeKyJbl NpOCTHINMX ra3oB  Kak
waps, Hocud Jlowumunr (1821—1895) B 1865 r. BHUMC-
JIMJT UX JUAMETD M3 CPeIHUX IJIHH cBOGojHoro npobera u
obbema MoJig rasa B xuynkoMm cocrosunu. OH Hamesn nJs
paiMycoB MOJIEKYJ TPaBWIbHYIO BEJHUMHY MOpsLIKa
108 ¢cm, a pas uydcsaa Mosekysn B modge 102, 3Dro uucno,
KOTOpOE TEIeph OMNpEJeJeHO ropasiao Jydlile, HAasBajd
yucaoM Jlomwmupra.

Jonymenne 1apoolGpasHOCTH ¥ TBEPAOCTH  MOJIEKyJ
SIBJISVIOCH OCHOBOH BCEH TEOPHMH rasoB W, B YACTHOCTH, JIO-
KazaTeJbCTBA MAKCBEJJIOBCKOTO PACOpPENeNICHUS CKOpO-
creil. TlocTeneHHO TEOPHS CTAJIa 3AHHMAaThCSl MOJEKYJIaMH
C BHYTPCHHHMH CTENEHSIMH CBOGOIEL, BpallCHHEM H KoJe-
0auusMH aTOMOB Jpyr OTHOCHTENBHO jpyra. Ouna ycraHo-
BUJIA /1Sl 3THX sIBACHHE OGOGIIEHHBIH 3aKOH paciipenese-
HHSI ¥ BEIBEJIA U3 HEr0 B KauecTBe BaxKHEHUICro CJICNCTBHS
33aKOH PABHOMEPHOINC PACTIPENENCHHS: CPEAHSA KHHeTHYE-
cKasi sHeprust 4060l creneHn CBOGONB! MPONOPLIHOHAIBHA
abcosoTHoll Temneparype. Koatdhduuuenr nponopuyoxalb-

8*
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HOCTH — YHHUBEpPCaNbHAs KOHCTaHTa. BbUuCICHUE yaelb-
HOH TEILTOTHl MHOTOATOMHBLIX ['a30B Ha OCHOBE 3TOro 3a-
KOHa [aJI0 pe3ysibTaThl, NOJIHOCTHIO COIJIACHBIE C ONLITOM.
B npumenenuu kK TBepAOMY TeJy 3aKOH, HaWACHHLIH B
1820 r. Ibepom Jlyu Mrosonrom (1785—1838) u Asekcu-
coM Tepes Htu (1791—1820), rnacur, 4TO TENJOEMKOCTb
rpaMM-aToMa MpOCTOro Tejla HMeeT onHo ofmiee 175 BeeX
Tes sHaueHue: 6 Kaafepad. Bumecre ¢ 3TuUM NpUIles OTBET
Ha BOIpOC, KaK paclpeaendioTcs B MpOCTPaHCTBE MoJle-
KyJiBl rasa M0J BJUSHUECM BHEIIHHX CHJI, HalPUMep CUJIbI
Ts2kecTd. Bee 310 6pliu pyHAAaMCHTaJbHEIE 3HAHHA, KOTO-
pble BIOCJEACTBUH OKasaJli BJUFHUE Ha MHOTHE JADyrue
obsiactu.

OcHoOBHEIE YepThl KUHETHYECKOH TEOpUH rasoB ObLIH,
Takum obpasoM, AaHbl. HuuTo He u3MeHUJIOCh B HHX, KOrna
M. Kuyzacen, ucrosib3yst ycleXd BaKyyMHOH TEXHUKU, B
1909 r. u3yuusn ocobwle SIBJACHUS MPH DPa3pexKeHHU Ial30B
HACTOJNIBKO BBICOKOM, YTO HEe TMPOUCXOJAAT CTOJIKHOBE-
HASL MEXIYy MOJIeKyJaMu rasa. Jlo HacToslero BpeMeHH
COXPaHUJIH CBOE 3HaUCHWE OCHOBHbIC YePTHl KHHCTHYe-
cKoll TeopuH rasoB. Baxmunle TeOpeTHUECKHE HCCIEHO-
panuga JI. duckoro (1911) u C. Usnmena (1917) no Tep-
MOIH(DQPY3UN U TIOCJEJOBABUICE B TOM XKe I'ojy 3KCIepu-
MEHTaJbHoe OTKpbiTHe 3Toro sBjenusg C. Usnmenom n
®. B. Jyrcomom (1917); orkpmitue K. Knaysuycom u
JI. Banpamanom B 1943 r. o6patHoro agekra, oTHOCS-
merocs K TEIJIOBHIM SIBJICHHAM, CBA3AHHHM ¢ JUp(py3ued
JIByX rasoB, — BCE 9TH OTKPHITUS MOJHOCTBIO COIMIACYIOTCsH
¢ OCHOBAMH, 3ajloXKeHHEIMU KrnaysuycoMm, Makceesiom u
Bosbumatom *).

ITH OCHOBHEIE YepThl KMHETHUECKOH Teopuu rasos CBfl-
3aHBl ¢ HBIOTOHOBCKOH Mexauukofl. Ojiako ¢ 3TOH Teo-
pueli B (QuU3UKy BBOJUTCS MU HEYTO COBEPUICHHO HOBOE:
TOYKA 3PEeHHsl BEPOSITHOCTHOro paccMoTpeHus. Hayuenue

*) Tepmomuddysuio B wunkocrax Habmopan yme B 1856 r.
Kapa Jhioneur (1816—1895) u B 1880 r. Yapaps Coper (1854—1904).
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3ursaroo6GpasHbixX TyTell OTHENBHBIX MOJEKYJ Obllo OH He
TONLKO Ge3HaleXxHbIM, HO TaKkKe He UMELIMM HayuyHOTO
SHAYEHUs] TIPENNPHUATHEM. BaMHbIMU SIBSIOTCS CpeOHuL
cBoGonnbiil npober, cpedHee YUCIO yOapoB, KOTOpLIE MO-
JIEKyJid WCTILITHIBAET B equHuny Bpemend. JlaBnenue u
TeMIepaTypa SIBJASIOTCS cpeOHuMU 3HAYCHUSAMH IJis GOMb-
LIOro YUCSa MOJEKYJ.

3Hauenne 5ToH OCHOBHOH YepThl TEOpHUH OCOGEHHO SICHO
cosHaBan M. IlnaHk, KoOTOpHI KOHICHTPHPOBAHHO BHI-
pasuil ee B THUIOTE3E «MOJEKYJsipHoro Gecnopsiakay. 3mech
MBI BHAMM Tipeumyniectso Merona bBossnmana mepen cra-
THUCTUUECKOH MexaHukoil Jlxkosailis VYuanapna I'm66ca
(1839—1903), Xots1 OHa UHOTAA MPOIILE U NMPUMEHSETCS] He
TOJLKO K rasaM, a Take BeJeT K 3aKOHy paBHOro pac-
npenenenust. Vimenno Boselman cmor BBECTH B TEOPHIO
ra3oB OCHOBHOE pasfiMule MeXXIYy TEPMUYECKUMH U UHCTO
MEXaHUYECKUMU SIBJICHUSIMU, KOTOPOEe HEOOHOKPATHO SIBJISI-
JIOCh apryMEHTOM TIPOTUB BCSKOH KHUHETHUYECKOl TEOpHH.
Mexanyueckue sIBleHUsl 0 CBoell mpupoae oOpaTuMbl; Ka-
}KJI0€ U3 HUX MOXKET TaK € XOpoluo NpoTeKkaTh B obpart-
HOM HANpaBJeHKH; 3HAK BpEMEHH 3[0€Ch HE UrpaeTt HUKa-
kol posu. HaoGopot, TepMuueckre mpoueccs no MpHpomae
cBOel TaK e HeoGpaTUMBl, KaK BHIPABHURAHUE OBYX pas-
auyHblx Temneparyp (ra. 9). Ecau Teopusi rasoB, omu-
pasch Ha MEXaHHKy, BCE JK€ yKashBaeT Ha wneoGpaT-
MOCTb 3THX U JIPYTUX SIBJCHUI, TO 5TO OCHOBHIBACTCS UMEH-
HO Ha THIOTE3e MOJeKyJspHoro Gecnopsmka. Aupajiorus c
TIPUHIHITOM YBeJUYCHUST SHTPOMUY OYCBUIHA.

Bepummnoli gena wu3nu Bosenmana siBunace ¢ 1877 .
Bce GoJiee SICHO YCTaHAaBJIWBaeMasi CBSI3b MEXIY 3HTPO-
nuell U BepOSITHOCTHIO — ogHA M3 IyGouafuiux MbIcsei
Bcell GU3UKU. DTOT OpUHIMN BoskliMaHa yTBEPIKIAET:
SHTPONHSL TPONOPLMOHANBHA Jorapu(pMy BEpOSITHOCTH CO-
CTOSIHHSl CHCTEMEl, NpUYEM KO3(DGUIMEHTOM MNpONOPIHO-
HaJBHOCTH CJHYXKHUT HEKUH YHHBEpCANLHBI MHOMXKUTENh —
Tak HaseBaemasi Koucranta bomeumana. HucenoBoe snaue-
HUe 3TOHN KOHCTAHTH nmaJ, npaBna, auwie B 1900 r. Tlnapk
(rn. 13). VBesuueHue SHTPONHUY, KOTOPOE BHIpAXKAETCs
BTOPBIM 3aKOHOM TEpMOIHMHAMUKH, pacCMaTPUBAETCS KakK
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nepexoyi Ko Bce GoJjiee BEPOSITHBIM cocTosinusM. Fo Tak
KaK COCTOSIHHE MAKCUMAaJlbHOH BeposTHOCTH OJH3KO K
COCTOSIHHIO HEMHOrO MEHBINEH BepOSTHOCTH, TO BCerna
OymyT BCTpedaTbCd — U 3TO BaxKHLIl HOBBIL pesyJb-
TaT — HeGOJIBIINE, MEHSIOUIUECS CO BPEMOHEM OTKJIOHEHHUS
OT Hero.

IDTUMH TEpMOAMHAMHUECKUMH KoJeGaHusaMH o6BsIC-
HsieTcsl oTKpBIToe B 1827 1. Gorauukom PoGeprom Bpoynom
(1773—1858) wuenpepblBHOE J[BUXKEHHE B3BCIIEHHHIX B
MKUAKOCTSIX WJIM Ta3ax yJbTPaMHKPOCKONHYECKHUX YaCTHIL,
HUCTOJKOBAHHOE, HECMOTPH Ha MHOTHE COMHEHUs, KakK pe-
3yJIbTAT TEIUIOBOTO JBUKeHHST MoJekysd. Cratucruueckast
Teopusi GPOYHOBCKOro ABHKeHust fana B 1904 r. Mapua-
Hom CmonyxoBckum (1872—1917), a B Gonee 3aBeplIcH-
Hoit ¢dopme A. Ditmmrefinom. Bpoynosckoe aBukeHne n
MHOTHE Jipyrue sIBl€HUs CTaTUCTHYeCKUX (QIIOKTYyanui
nanu unauGonee yGemuTelbHble [TOKa3aTeNbCTBA aTOMHU-
CTUKH U TIPEBpaTUIM MHOIMX CKElTHKOB B e MOcJIefo-
BaTesei.

HesaBucumo OT TeopuH rasoB aTOMHCTHKA pacrpocTpa-
Hunach Ha yuenue o6 saektpuuectBe. B 1834 r. Muxaun
@apane#r (1791—1867) OTKpb1 3JEKTPONUTUYECKUE 3a-
KOH 3KBUBaNEHTHOCTH. DTOT 34KOH YTBEPHKAAET, HTO
rpamMM-MoOJICKyNa OJIHOBANEHTHBIX HOHOB, HE3aBUCHMO OT
Npuponbl HOHOB, HeceT Ha ce6e oNpeJiesIeHHBIH SNCKTpUue-
CKufl 3apsh, a B clyuae JIByXBaleHTHBIX HOHOB 3TOT 3apsif
BJBoe Gosbine, u T. 4. Ilocae 3Toro oTkpoiTus MHorue ¢u-
3HKH CTPEMUJNCH NpUNHCATh KAXKAOMY HOHY ORUH, IBa
M T. l. 3JEKTPHUICCKUX 3JIeMEHTapHBIX 3apsifia. Tak Mocry-
nan, nanpumep, Ceanre Appennyc (1859—1927) B cBoeii
TEOpUU 3JeKTpoJHTuuecKoll muccouuanuu (1882). Banb-
tep Hepuer (1864-—1941) pomosnun ee cBoedl renuann-
HOH Teopuell nuQysuu B 3JEKTPOJUTHUUECKHX pacTBopax
U yueHueM o0 3JCKTPOABHKYINEH Cule raJbBaHUYEeCKUX
aniemeHToB. JlapMop u JIOpEHTI B «3JEKTpOHHON TEopuH»
[PUMUCAIN TakKxkKe HOCHTENIO 9JIEKTPHUYECKOro 3apsja B
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MaTepHHu 3JIeMeHTapHBIH 3JekTpuueckuit 3apsny (ra. 4).
TepMuH «3JIEKTPOH® IUIsT HOCHMTEJSI OTPHLATEJbLHOro 3Je-
MeHTapHoro sapsina seen Jjumb B 1890 r. Ixouncron Cro-
neft (1826—1911). .

Ocobernno Gonpbllloe 3HaueHHE aTOMUCTHKa HUMena JJIst
NOHMMaHUS pasHOOOPasHBIX SIBJIEHHI, TPOUCXOASIILUX [pH
3JIEKTPUYECKUX pa3psifax B rasax.

B 1859 r. I0auyc Ilmoxkep (1801—1868) orkprl1 TE
JIy4H, KOTOpBIE MBI Ha3blBAeM «KATOJHBIMHY» COTJIACHO Tep-
MUHy, BBeleHHomy B 1876 r. EbremueM IospmurefiHom
(1850—1931). B 1869 r. Vorann Busaeresbm Imrropd
(1824—1914) o6napyKun HX OTKJIOHEHHE B MAarHHTHOM
nose, ¥, Hakoren, B 1871 r. Kpomeenr Bapnu (1828—
1883) nokaszan, 4TO UX 3NEKTPUUECKUIl 3aps)l SIBJSETCS
orpunaresbnbiv. B 1876 r. Tonbumreiin ykasbBan Ha ux
OTKJIOHEHHUS] B 3JIEKTPMUECKOM [OJle; OJIHAaKO HH OH, HH
Bapau me cmorsam jare jocraTodHo yGeIMTEJBbHOE jIOKa-
satesibetBo. Jlus B 1895 r. JKan Tleppen (1870—1942)
u B 1897 r. [Ixosed Hxon Tomcon (1856—1940) peumnu
BOTIpOC B corjiacu¥ ¢ BeBopamu Bapnu w Foabmmrefina.
Tlon BiusHnem OJgectsimmx onbiToB Buabsva Kpykca
(1832—1919), npousBenennbx B 1879 r., NpouHO ycTaHo-
BHJIOCH TIPEJICTABJAEHUE, YTO KATOJHBle JYy4l COCTOSIT M3
gactull, XoTsi I'enpux Iepu B 1883 r. Ha ocHOBe OMBITOB,
HENPABUJBHBIX M3-32 HEJIOCTATOYHON IKCIEepHMEHTaNbHOR
TEXHWKH, XOTeJ YCMOTPETb B HHX MPOJIOJEHBIE BOJIHBL
B 1886 r. Tomppmrefin omnucaj KaHajoBLle Jyud, NPOTH-
BONOJIOXKHBIE KaToJHbIM aydam. B 1898 r. Bunbressm Bun
(1864—1928) onpenenus U3 U3MEPEHHSI OTKJIOHEHUH ITHUX
KanaJlOBBIX Jiyuel OTHONIeHue MacChl K 3apsiny. On waien
3HaueHue, COOTBETCTBYIOLIEE MOPSNKY BEJHUUHBI, BBIYHC-
JeHHOH M3 (apajeeBCKOro 3aKOHa SKBHUBAJEHTHOCTH AJS
snerrposiuTHYeckuX HoHOB. C 1897 r. HeKOTOpPHE HCCseno-
Batesiy, B ToM uuciae Bun u Jlx. JIx. TomcoH, a Takxke
Jixopnx Puriprepansy (18561—1901) u Dmune Buxept
(1861—1928), mokasanu, 4TO B KaTOMHBIX JydaxX OTHOIIE-
HHEe Macchl K 3apsfy dactull npubnusutenbHo B 2000 pas
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MeHbllle, YeM y atoMa Bomopofa. Orcioja, PeluTesbHO
OTKJIOHUB upae [epua, 3ak/rouusiy, 4TO 4acTullel, obpa-
3YIOIIHE MOTOKH KAHAJIOBHIX JIyuel, ABJASIOTCS OOLIUHBEIMU
3JICKTPHYECKH 3apsKEHHBIMU aTOMaMU WM MOJIeKyJjaMy;
HAMPOTHB, YaCTHLE KATONHBIX Jyuell SBJSIIOTCS <«ato-
MaMH» OTPHIATEJLHOTO 3JEKTpHUECKOTO 3apsifa — 3JICK-
TPOHaAMHU.

B kouue 1896 r., xorma JiopeHTHOBcKasi Teopus 3g-
(exta 3eemana (OTHOCSLIETOCS K CNEKTPaJBHBIM JIMHUSIM,
oGyCJIOBNIEHHBLIM 3JIEKTpOHaMu B atoMax; IJ. 4) mnpusesa
K TOMy K€ 3Ha4YeHHIO OTHOIIEHMS 3apsijia K Macce, Cy-
IIIECTBOBAHHE 3JICKTPOHOB TNOCJE COPOKAJETHUX yCUJIHH
OBLIO TBEp/lO ycTaHoBJeHO. OHO GBIIO MONTBEPIKNIEHO TaK-
xe B 1899 r. D. BuxeproMm, KoTopHlil NOCPEACTBOM 3JEK-
TPUUYECKUX KosieGaHuil U3MepHJI MpsSIMBIM MYyTEM CKOpPOCTh
KaTOJAHBIX jiyuell W MoJywus fJis OTHOIIEHHs MaccH K 3a-
PNy pesysabTaT, MOJHOCTBIO COOTBETCTBYIONIUH 3Haue-
HUSIM, TOJYUCHHBIM H3 ONBITOB C OTKJOHEHUSMU B 3JEK-
TPUYECKOM H MarudTHOM MOJISIX.

IlopasuTesbHbLIM CBOHCTBOM 3JICKTPOHOB SIBJISIETCS MX
CnocOGHOCTh NPOXOJHUTL 4YEepe3 3HAUUTENBHHIE CJIOU TBEp-
Joro seplectsa. D10 samerun yke B 1892 r. I'enpux T'epu
(1857—1894). B 1893 r. JlenapJ nponycTHJI Yepes «OKHO
Jlenapna» sJekTpoHn U3 paspsanauoil Tpy6ku. Ilocmenyto-
HIUE HCCNICNOBaHUs Kacajuch IJIaBHBIM 06pasoM MOrJole-
HUSI ¥ paccesiHusl JeKTpOHOB B BemtecTBe. OHU emie U Te-
nepo He 3akoH4eHEl. OcoGeHHO MOTYLIECTBEHHEIM BCIOMO-
raTeJILHBIM CPEeJICTBOM OKasajiack u3oGperenHast B 1912 r.
. T. P. Bunbconom kamepa, KOTopas HaeT BOSMOXKHOCTD
HEMOCPE/ICTBEHHO HaOJIOfATh TyTH 3apsiKEHHBIX 4acTHll,
JBHXKYIIMXCH B rasax, CJACAOBATENLHO U 3JeKTpoHOB. Jlist
06BsICHEHHS TIPOHUKAIOIeH cnocoGHOCTU 3j1eKTpoHoB Jle-
Haph yxe K 1900 r. pasBui CBOIO OUHAMHYECKYIO TEOpPHIO
TeJI, KOTOpasi UMeeT MHOTo oOHIero ¢ mosjiee TOSBUB-
mefics Monesbilo atoma Pesepdopna. B 1o ke Bpewms,
rIaBHBIM o6pasom non pykoBojctsoM JIxk. JIxk. Tomcona,
MIOJIHOCTBI0 GRIO OGBACHEHO MPOXOXKIEHUE DJNEKTpUUECTBA
yepes rasbl; €ro NpUYUHON SIBJSIIOTCH HOHEl 00OUX 3HAKOB,
a TaxKe CBOGOMHBIE JIEKTPOHEL. ..
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Hauunas ¢ 1897 r., MHOTHe HCCNENOBATENH CTApasHCh
orpenenuth abCOMIOTHOE 3HAUGHWE 3apsina SJEeKTPOHa, a
HE TOJNBKO ero ortHomreHue kK Mmacce. Ilopspok BesHUYHHBL
OBl yCTAHOBJEH yKe GJlarofapst U3BECTHOMY uMcay Jlorm-
mupnra. C gpyrofl cTopoHB, OB OYCHb TOYHO U3BECTECH
3apsifl TPAMM-MOJICKY/Bl OHOBAJNEHTHOTO SJICKTPOJUTHIC-
ckoro uona. Ho uncnennele sHavenuss Anis 3apsiia SJieK-
TpOoHA OBUIM BHauaje GoJbliell 4acTblo PaBHBL JIMIIL 2/
npapuibHOrO 3navenusi. MHTEepecHo OPOCHTE PETPOCIICK-
THUBHBIE B3IVISA Ha TOCTENCHHOE TOBBIIIEHHE 3HAYEHHit
3JIeMEHTAPHOTO 3apsifia ¢ TeuenueM BpeMenu. M3 npsmbix
METONOB M3MEPEHHst MBI CUHNTAeM Telepb JYYIIHM METOH,
nanaetit B 1907 r. 3penradroM, npumenennniii B 1913 r.
Munnurenom U yJayumreHHBIH uM ke B 1940 r., — Meron
napsiiell B 3JEKTPHYECKOM TMoJle MacJsiHON Kalvlk, Hecy-
el OTPHLATENBHEE SJICMEeHTaPHBIE 3apsilbl. DTOT METOX
nan suavenue 4,796 - 10710 sjpexTpocTaTHUECKHX CIHHHUIL
Kpome Toro, ¢ ero HoMoImbio NOATBEPIHIOCH, HECMOTPS HA
MHOTOYHCJCHHBIE COMHEHMSI, YTO HE CYIIECTBYeT HMKAKUX
MEHBIIHX 3apSIOB, HUKAKHX «cyO6snekTpoHoB». Ilpume-
HSIOTCSl TAaK¥Ke MHOTHE HETPSIMBIE OTNpeNesieHHs, TaK Kak
3JIeMEHTAPHEIH 3apsifi TeCHo CBH3aH, C OJHOM CTOPOHH,
¢ yucaom Jlommuara, ¢ Apyroli CTOPOHBL — ¢ KOHCTaH-
Tolt k Bonprmana. Viamepenuss mocpencteom mHTepdepeH-
HHMH DPEHTICHOBCKHX JyueH parot njs unciaa Jlommupra
3nauenue 6,0227 - 10 u tem caMbM AJ% 3JE€MEHTApHOTO
3apsna 4,803 - 10710 sjekTpocTaTHYECKHX E€NUHUL; Pasniu-
yue pesysbTaToB OCOMX H3MEpeHHi 3apsiioB HE COCTABJSIET
naxe 2%. C ucropuueckofl TOUKH 3PEHHST WHTEPECHO, YTO
ITnank 8 1900 r. mosyyus1 Ha OCHOBE CBOErO 3aKOHA HM3My-
YCHHST Y U3MEpPEHMH M3JIyYeHHs, OCYLIECTBJICHHBIX B TO
BpeMs, sHaueHre 4,69 - 1071°, koropoe GBIO TOPA3NO BHILIE
JIPYTHX HM3BECTHHIX B TO BpEeMsi Pe3YyJbTAaTOB HM3MEpPEHHH,
HO KOTOPOE, KAK MBI TENnePh 3HAEM, NANCKO NPEBOCXOMUIIO
HMX B TOYHOCTH. BmpoueM, corsiacHO HoOBeflHIMM H3Mepe-
HHSIM HM3JYYEHHs,, 3TO 3HAYEHHE eHIe MOBHIIIAETCH JI0
4,76-1071°, yo ero TOYHCCTL HE MOXKET OLITH, KOHEYHO,
CpaBHHMA € TOYHOCTBIO [BYX JNPYTHX YKa3aHHBIX HHCEJI.
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HepenrMocTsh, B CBSI3W C KOTOPOH ATOM TOJYYHJ CBOE
Ha3BaHWe, KWMeeT MeCTO B XHMHUYECKHX TIpeBpAallCHHSIX,
a TakXKe TPH COYNapeHNsIX aTOMOB, O KOTOPHX IGBOPHT
KHHeTHueckasi Teopusl rasoB. Ho Gonee ranyGokme mnccne-
JIOBaTeNW YacTo CTaBW/ly BOMPOC, HE COCTOUT JIH aTOM
U3 MEeHBIINX YaCTeH.

B 1815 r. Buapam Tlpoyr (1785—1850) nymad, uyrto
MOXKHO M3 LEJNOYHCJEHHOCTH ATOMHBIX BECOB 3aKJIIOYHTH,
YTO BCE ATOMBI COCTOSIT M3 aTOMOB BOJOPOJAa Kak Bceob-
meli mepBoMatepun. OnHaKo YJAYUIIEHHE H3MEPHTEJBHEIX
MeronoB B TeueHpe XIX Beka mpupeso X TAKuM 3HAYH-
TEJILHBIM OTKJIOHEHNSIM OT 3TOH HEJIOYHCJICHHOCTH, YTO
ero ranortesa Oplia morpeGena. Mpicie o BHYTPEHHEH
CBSI3M MEXKJY BCEMH 3JEMEHTAMu MOSIBHJACh CHOBA, KOTHA
B 1869 r. IImutpuit VBanoBuy Meupenees (1834—1907)
u Jlotap Mefiep (1830—1895) mesasucnMo APYT OT Apyra
VTIOPSIIOUNJIIH 3JIeMEHTH], COIVIACHO MX XHMHUYECKOMY IOBE-
JICHUIO, B NEPHONMUECKYIO cUcTeMy. Bce Bennune 3To# re-
HEaJabHOH upew oOHapyxunoch Julle yepes 40 ner. Jiedi-
cTButesbHo, B 1911 r. dpHcr Pesepdopn (noznHee Jopr,
1871—1937) mnpennoxusn JAasi OOBSCHEHHS PpacCesHHS
a-Jiyuyell B BEIIECTBE TAKYI MoOesp aToMa, B KOTOpo# Tmo-
JIOKMTENBHO 3aPSKEHHOE MaJieHBKOE, HO 3aKJoyvalromee
B cefe noYTH BCKO MAacCy aroMa siIPO OKPYKEHO <«IJIaHeT-
HOH cucTeMoii» 3JIeKTpoHoB. lccrnemoBawusi OTKJIOHCHUH
a-vyactin ancom Teiirepom (1881—1945) u E. Mapcne-
HOM H OCOOCHHO MHCCJICIOBAHME PEHTTEHOBCKHMX CICKTPOB
Ieupu Mosau (1887—1915) u zpyrumy mnokasaj, 4ro
MECTO 9JIeMEHTa B CHCTEME, €r0 ATOMHBIH HOMep, onpene-
JISIeTCS YHCJIOM dJIEMEeHTapHBEIX 3apsinoB sipa. Ileprnonnye-
CKasl CHCTEMa SIBJISICTCS MPOCTO YNOPSINOUUBAHKEM DJICMEH-
TOB COOTBETCTBEHHO YHC/JIAM SIEPHBIX 3apsiioB. JTOT BHI-
BOJA cpenasl yxe B mMavase 1913 r. A. pau-men-bBpyk na
OCHOBE pa3MBbllieHuH O pajuoakTHBHOCTH. OpHAKO cle-
JIaHHOE MM JONYIICHME, YTO 3aPsi/ SiIpa BCEria PaBeH mo-
JIOBMHE aTOMHOTO Beca, He TonTBepauiock. ITouemy cyie-
CTBYeT MEpPHOAMYHOCTb (XOTSI H HETOUHAas!) XHMHUYECKHX
CBOHCTB? DTO OODBSICHSIIOT € TOUKM 3DEHHs] TEODHHM KBAaHT
B. Koccenp u npexxae scero H. Bop (. 14).

L ]
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CoBpemennasi (usika CYHTAET HENEIUMBIMH TOJIBKO
HeMHorue sJjeMeHTapHbele vactuibl. OIHA — 3TO 3JIEKTPOH,
Ipyrast — sgIpo aToMa BOAOPOA, MPOTOH, C KOTOPBIM HC-
CJIC/IOBATE/IM BCTPEYANUCH TPEXKJIE BCEro MNpPH 3JEKTPHYe-
CKHX paspsiiax B Tasax, HanpuMep B KaHaJOBBIX Jyyax.
B ommom u Tom ke 1932 r. Kapsn Hasup Annepcon ot-
KpB1 B Kamepe BusjbCoHA MO3UTPOH — YACTHIY C TOJIO-
XKHTCNBHBEIM 3aPROM H MAacCo#, NpUOJIU3HTEIBHO DaBHOH
Macce JeKTPoHa, a HaBHK B ONBITAX C PAJHOAKTHBHBIMH
SIBJICHHIMH — HEHTPOH, HE3aPsiKEHHYIO YAaCTHIy, HME-
HIYIO NOYTH TY K€ MAacCy, YTO H NpoToH. B KocMuueckom
uanyyendd, otkpeitoM B 1910 r. B. @. T'eccom H BCKCpe
nofTBepxaeHHoM BepHepom Konbxepcrepom  (1887—
1946), Aunepcon B 1937 r. ofHapyHJ, ONATE-TAKH C TO-
MOMIbI0O KaMepbl BHJIBCOHA, ME30H, TCOPETHYECKH NpEen-
ckazanupit B 1935 r. IOxkaBo#t. 310, noBumHMOMY, —
qaCTHIlA C KODOTKUM BPeMEHEM KH3HH, HMEIOIIast MTOJ0XKH-
TEJBHBIE WM OTPHIATEJBHBIH 3apsn; oHA nNPpUOIH3U-
TesibHo B 200 pas Tskesiee, ueM 3SJEKTPOH, H, CJICIOBa-
teneno, B 10 pas Jserue, yem nporoH. Ho aapo aroma
COCTOHT M3 MPOTOHOB M HEHTPOHOB COrJAacHO MBIC/H, BB~
ckazannolt B 1932 r., ¢ onHo#i croponsl, B. I'eifizenGeprom
H, ¢ npyro#i croponsl, Y. Tammom u JI. MiBareHnko; uyncno
3apAJIOB $IPA JaeT KOJHYECTBO CONCPIKAIIMXCH B SIpe
OPOTOHOB, 4 YHCJIO HEHTPOHOB TAKOBO, YTO MAacca BCeX
NPOTOHOB H HEHTPOHOB JaeT Maccy aroMma. B atoit Teopus,
BO3HHKIIEH H NONTBEPKICHHOH HAa OCHOBE H3YYCHHS pa-
JHOAKTHBHOCTH, BHOBb BOCKpecjia Crapas THIOTE3a
Ilpoyra.

Bospakenns, cBs3aHHEE C OTKJIOHCHHEM OT LEJOYHC-
JIEHHOCTH ATOMHOro Beca, LaBHO yxke CoJjbliie He CyHle-
crByloT. OTKDHTHE H30TONHH MHOIHX BHIOB AaTOMOB
Op. Compmu (1910) ycranoBHsIO KaXKYHIHMACH Xapaxrep
stux otkaonenrH. Cmavana Comam NpHIHCAJ H3OTOIHIO
TOJIBKO PAIHOAKTHBHEIM 3J€MeHTaM, HO IOCTENEHHO CTa-
HOBHJIOCh BCE $ICHEE, YTO MOYTH KAXKJ0e MECTO B NEPHONH-
YeCKoll CHCTEME 3aHSTO HE OJHHM, a HECKOJIBKHMH BHIAaMH
ATOMOB, KOTOPHIE, KOHEYHO, HMEIOT OfIMH H TOT K€ fjep-
HBEIfl 3aps[, MOSTOMY TAKKE OJMHAKOBHIA MOPSHAOK pacmo-
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JIOXKEHHS 3JIEKTPOHOB B aToMe H OJHHAKOBOE BaJICHTHO-
XHMHUYECKOE TOBEIenne, Ho oTJHYATCs Mo Macce. ATom-
HBI BEC OTHEJBHOrc BHja aToMa Tenepb MedCTBHTEJIBHO
oyeHb OJIM30K K UENBIM YHCJIAM — «MACCOBBIM UHCJIaAM»,
TOCKOJIBKY €UHHLEH CUHTaloT Tenepb He Maccy aToMa Bo-
Iopofa, a /¢ yacTh mMaccel Haubosliee yacTo BCTpeyalole-
rocsi H3oTona KucJopopa. JTo U3MCHEHHE — HE QUYCHb 3HA-
YHTEJIBHOE, MOCKOJBKY TeNepbh ATOMHBIH BEC 0OBIYHOIO BO-
Jopofia nonyuaercst pasibiv 1,00813. Ho ono Mmeer npuH-
LHNKHaJLHOE 3HaveHHe. XUMHsi MOCTOSIHHO HMeEeT aeJso Co
CMECSIMH H30TOINOB U TOJyYaeT M03TCMY TOJNBKO CPEIHHE
3HAYCHHS] ATOMHBEIX BECOB 3JICMEHTOB; OHH BBIYHCHSIIOTCS
¥3 WCTHHHBIX ATOMHBIX BECOB M OTHOCHTENBHOH YacTOTHI
pacrpocTpaHeHHsl B NPHPOMAE pPa3NHYHBIX H3oTomoB. Ie-
GoJIBIIHE OTKJIOHEHHST ATOMHBIX BECOB OT MACCOBBIX YHCEJ,
KOTOPBIE €lIE OCTAlOTCs NOCJIE 3TOro, OOBSICHSIOTCS Ha
OCHOBE 3SUHIITEHHOBCKOTO 3aKOHA HWHEPTHOCTH SHEPruu
(rn. 2) kak cJencTBHe TMOTEpH IHEPTHH NPH COCAMHEHHH
OpOTCHOB U HEHTPOHOB B aTOMHOE SIIPO.

XUMHYECKHMH MEeToHAMH H30TONBl HEJb3s pPa3meNHTh.
Ho MoxuC ux pazpenuts, niopeeprasi, HanpUMeEp, KaHaJlo-
BBIC JIYUH AEHCTBHIO MArHMTHOTO H 3JCEKTPHUECKOro mnoJeH;
TOTJIA H3OTOINBl ONMMCHIBAIOT pasHble NMYTH, TaK KaK OHH
OpH ONMHAKOBOM 3apsii€ HMET pasHele MacCh. JTa
«Macc-CNIeKTPOCKONHS» BO3HHKAA B 1898 r. B cBsizu ¢ yxe
YIOMSIHYTHMH ONBITaMH BuHa 1O OTKIOHEHHSIM B 3J€K-
TpoMaruutHoM moge. Takum nytem k. Jx. Tomcon
Jla]l BO3OYAMBIIEE CEHCAIHIO JOKA3ATEJbCTBO H30TOMHO-
CTH JIBYX BHJIOB aToMa, BOSHHKIINX HEPaJAHOAKTHBHBIM
nyTeM, a UMEHHC H30TOMOB HEOHA C MACCOBBIMH YHCAAMH
20 u 22; ¢ 1919 r. 370 NOKa3aTEJBLCTBO OBLIC HACTOJIBKO
ycoBepiiescteoBano @. P. B. Acrorowm, uto B 1938 1. yxe
Obio  u3BecTHO 260 pasfinydHHIX BHACB aTOMOB (BMme-
cto 92 xumunueckux sgemenrtos). Ha ommom mumes 50-m
MeCTe nepnommecxoﬁ CHUCTEMBI, 3aHHUMaEMCM IHHKOM,
crost 10 BugoB aroma ¢ MaccoBHIMH yuciaamu ot 112 go
124 (XAMHUECKH OMNpeneseHHBH CpeiHH# AaTOMHLIH Bec
paBed 118,7). Ha nepeoM MecTe CTOHT BMecCTe ¢ OOBLIYHBIM
BonoponoM pedrepu#i, otkpeTeil B 1932 1. I. K. ¥pm,
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uMmerouit aroMunii Bec 2,014725. C Tex mop Mul 3HaEM
«TSIKEJIYIO BOAy», B MOJIEKyJe KOTODOH ONHH HJJ jake
o6a aToMa BOLOpOMA 3aMelieHsl atomamu neftepus. Yro-
OBl TOYHO YCTAHOBUTh ATOMHLIC Beca H JaTh TEEPAYIO OC-
HOBY 15 3aKJIIOUeHHH O MoTepe HepTUH [pH CBA3HBAaHUH
[IpOTOHOB U HEHTPOHOB B aTOMHOE SIIPO, HCOOXONMMO B0
IpeBpaTUTh MAacC-CHEKTPOCKONMIO B TOUYHLIH MeTOf., 4YTO
cpenany A. IIx. Idemmcrep u ocobenno Jxx. Marrayx.

Cpenu coBpeMeHHnX (H3HKOB MMeEeT Bceobuiee pac-
IpocTpaHeHHe yGexkneHue, 9To He TOJABKO aTOMH, KOTophle
SIBJIAIOTCH Y2K€ JIOBOJBHO CJOXKHEBIMH O6pa30BaHHSMH, HO
TAK¥Ke 3JeMeHTapHBIE YaCTHILI MMEIOT [OJIHYI0 pealib-
HOCTh, KaK H Npyrue Beuld BHelmHero wmupa. Ho paxe
B XX Beke ObIM cOMHEHH$ B ToM. JliogBur bBosabuman,
HarpuMep, N0 KOHIa CBoell XXHM3HM CTpPajall OTTOrO, 4YTO
HEKOTOpble y4YeHble He CYMTaNM CO3[AHHYI0 MM KHHETHUe-
CKyl0 TEOpPHIO I'a30B MOJHOLCHHHIM (PH3HYCCKHM METOLOM
obbacuenus. IloBopor, KoTophlfi mpousowes ¢ Tex MOp,
CBf3aH C HEKOTOPHIMH HOBHIMH 3HaHHsMH. Mel yike yro-
MHHAJIH O TePMOAVHAMMYECKHX (JIIOKTyarusix, KaKk OfHOM
H3 [IPHYHH 3TOro nmoBoporta. Mel mMorJu Gnl IPUBECTH ere
MHOI'OE JIpyroe, HarmpHMep TO, YTo HpH HHTepGhEpPEHIUH
PEHTIeHOBCKMX Jiyyell CYMTAIOTCS PealibHbIMU BOJHBEI pac-
CesiHHsi, BO30YIK/IEHHBIE KAaXIbIM OTHCTbHBEIM aTOMOM,
6naromaps 4eMy MOKHO [OCTPOHTH MPABUNbLHYIO TEOPHIO
sroro sBllennst (ra. 12). Ho Goable Beero sneck cuenasna
Kamepa BusbcoHa, Kotopas fajla BO3MOMKHOCTb BUJIETb
AOYTH OTHAEJBLHLIX 3aPSIIKEHHLIX SJEeMEHTApHBIX YacTHL HAd
HOHW3OBAHHEIX aTOMOB H TeM CaMblM IOJIOKHJIA KOHET]
BCAKHM COMHEHMsM. Bo BcsikoM cilyyae XX Bek MpHHEC
MOJIHYO MO6ENy aTOMHUCTUKE.

W Bce e MBI JOMKHEl CYNIECTBEHHO [EPECMOTPETH
Hamp I[pexHHe CyOGcTaHUMOHAJbHBEIE TpeiICTaBsells o6
3JIeMEHTAPHBIX YacTHUAX. DTH MPEACTABJICHUS! CBSISAHLI
C uAeedl HepaspyIIHMOCTH W HECO3MaBAaEMOCTH, Korja
KaXk[Iylo 3JEeMEHTAPHYIO YaCTHLy paCCMaTpHBAIOT Kak
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WHINBHIYYM, KOTOPBIH IPH BCEX HCIBITHIBAEMBIX HM H3Me-
HEHHHX BCE K€ OCTaeTC camuM co0oit B ecyd He (pakTHye-
CKH B OfBITE, TO MBICJEHHO B JOOOH MOMEHI MOKET OLITD
HpH3HAN TOMXAGCTBEHHBIM cebe. DTO HelpuMeHUMO, IO
KpaiiHeli Mepe, K JeKTpoHaM H nosutpoHaM. Kak ycraHo-
BAeHo B 1933—1934 rr. B Hcc/eOBaHUAX, NPUMBIKAIO-
[UX K OIKPBITHIO TIO3UTPOHA, Hanpumep B paborax
I1. C. M. Baskkera u TI'. TI. C. OrkuaJHHH, NOCTATOYHO
GOMbIIOH Y-KBaHT NPH TNONAJAHHH B SAPO MPEBPALlaeTCst
B 3JICKTPOH H nozurpon. M Haobopor: MpH CTOJKHOBEHHH
3JICKTPOHA W TO3UTPOHA OHUM B3aUMHO YHMUYTOXKAIOTCH, MO-
poxpaas nBa y-kBanta (Otro Kaemmnepep, 1934). Ilpwm
9TOM BCS HX Macca — HE TOJIbKO Macca TNOKOS, HO H BO3-
pociiasi ¢ ABHUXKEHHEM Macca — NPEBPaLaeTcs B SHEPTHIO
H3JIyHeHHs COOTBETCTBEHHO 3aKOHy JHHIITefiHa 06 WHEpT-
HOCTHM SHEPTHH. INHHY BOJIHBI 3TOTO «H3JYUCHHS AHHUIH-
asuwv»  namepun B 1949 r. IIx. doMoum npu no-
MOIIH KPHCTAJJ-CIEKTPOMETPA M TOJNYYHJ B COOTBET-
CTBHH ¢ NpefBapPHTENBHBIM BBIYHCJIEHHEM Pe3yJbTaT:
2,43+ 10710 cx. DTOT NOMHOCTHIO MOATBEPIKIEHHBIH BO BCEX
CBOMX [OCJCACTBHAX pPE3yJbTaT HOBeHmel (U3HKH gB-
JISIeTCs CAMBIM HOTPSICAIONIUM U3 BCETO, UYTO KOrya-J:60
IPUHOCHJIO Pa3BHTHE €CTECTBO3IHAHUS.

e lavd



