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[MPEJUCJIOBUE PEJHOJIJIETIN

d1oit kEmroi Axagemus Hayk CCCP maummaer
H3[aHWEe HOBOH CepHU HAYIHO-NOMYJIAPHBIX KHAT. IIpemma-
8HAYEHB DTM KHHUTW TJIABHHIM 00pa3oM A IIKOIbHUKOB —
yuennkoB crapmumx wiaaccoB. Ho Mbr HajgeeMcs, 910 Goxb-
IIXHCTBO KHUT GyAyT MHTEPECHHI W MHOTMM JAPYIHEM YHTATE-
JAM — YYATENIAM, CTYNEHTaM, BCEM TeM, KTO HHTepecyeTcs
€CTECTBeHHBKIMHI HAYKAMH, UX YCIIeXaMH W MCTOPHEIL.

Cepus co3aHa 10 MHANUATHBE PEIKOJIIETHH MOMYJIAPHOTO
B Hameil crpame sxypHama «HKBamr» m craBur mepen co6oit
TE jKe Teld, IT0 U BTOT KypHad. [aBusie ms HUX — QopMu-
POBaHWe y YHTATENA MAapPKCHCTCKO-IEHHHCKOIO MHPOBO33pe-
HOs, KOMMYHUCTAYECKAX 9epPT ANTHOCTH, MPoOYIKIeHAe HHTE-
peca K AKTHBHHIM 3aHATHAM (DH3UKOH, MaTeMATHKOH, acTpPO-
HOMHEell W OKa3aHME IMOMOILIW B 3THX 3aHATHAX.

Huaa toro 9to0nl »Tu Hemu OBUTH JOCTUTHYTHI, YATATENIO
HY/KHO HE IIPOCTO YATATH KHUTHW, HO B paboTaTh HAJ HEMH —
pemaTs 3aJadd, MOKA3HIBAaTh TEOPEMbI, CT2BUTH ONMHCAHHEIO
OIIBITEL

Mu mafjeeMca, 9TO BTa CEPHUA IMOMOKET HANIEH MOJOJEIRHA
B OBJAflcHWM 3HAHUAMHE, HeOOXOMUMEBIMHA Teleph B JI0GOMH
cepe nx Gyaymieil TesATENIHHOCTH.

Mo xpmeM oT umTaTeNeil mpeioyKenuil, 3aMe9aHmit M CO-
BETOB, KaKWe KHHUIM CIefyeT WM3faTh, Ha Kaxme Temul. Bce
9TH TpeIoKeHuA OYAYT NPUHATH C OJarogapHOCTHIO.

Pedroanecus cepuun



ITPEANCJIOBUE PEJAKTOPA

Kanra, mpepnaraeMas BHAMAHMIO YATaTelelf, BIepBHIS
ysupena ceer B 1935 r. OHa mpepgHaszHA9alach [JIA IIKOALHAKOB CTap-
IIAX KJIaccoB, a €6 aBTOpP OBLLI mpEMepHO B ABa pasa ux crapme: Mar-
Belo Ilerpormay BpommTeitry B T0o BpeMa He Gnino eme 30 mer. OmH
pabotan B JleHHHrpasie, B TeOpPEeTAIECKOM OTAelNe IpociaBieHHOro Pm-
3LEKO-TeXHAYECKOTO HHCTHTYT4, KOTOPHIH CIpaBeJdBO HA3BIBAIOT
KoabI0enpi0 coBeTcKoit ¢mamkm. Mccnemosammsa BpoHmTediHAa 0OXBaTH-
BaJH HeNH# psapx o6macteit Teopermdeckoid (PuUIEKE — acTpPOPHIEKY,
(pU3MKy HOJYNPOBOXHUKOB M ATOMHEIX AfED.

Ceiigac BOIIIO B MONY CIOBO «X060M» — yBIeueHMe, 9acTo HO
nMeoIiee HUYero o6mero ¢ OCHOBHOH mpodeccHmeii gemoBeKa. Opgamm
03 CaMBIX CHIBHHX yBieueHmit M. II. Bpormrelina Onula momynsapa3a-
nma ¢uspkn. K 1936 r. BHINIIm 9eTHpe ero KHNTW A IOHOMIECTBA.
OnEa #3 HAX oCo0eHHO MONIOOMIAch YHTATEeNAM H cfelalla IMA aBTO-
pa ®W3BeCTHHIM JalieKo 3a IpefiellaMH TOTO CPaBHHUTENHHO HeGONBIIOro
B 30-e roxmsr Kpyra uamKoB, B KoropoM Marses IleTpoBmda m Gea Toro
X0pouIo 3HAMM.

9dra KEEKKA — «COIHETHOE BEIECTBO» — 0 HEOOHIKHOBEHHON HCTO-
puH OTKpHITHA 6IaropogHOro rasa rejmsa — Gbura mepemsmaHa B 1959 r.
B npenncaosum k meit JI. [I. Jlampay, Torapmm Bpommreitma mo Jle-
HUHI'PaJICKOMY yHHBepcuTery # (DH3HKO-TEXHHIECKOMY HHCTHTYTY,
nucan: «Kamra «CollHeYHOE BEIIeCTBOY», IPAHAMJIEKAMAA Hepy Ge3Bpe-
MenHO mormGmiero TanaHTamBoro ¢mamka Marses Ilerposmaa Bporm-
Teiina — HesaypAqHOe ABIeHWe B MEDPOBOW IOIYJIADHOH JATepaType.
Oma mammucaHa ¢ TaKoOH HNPOCTOTOH M YBIEKaTeIBFHOCTHIO, 9TO YUTATh
ee, MOKANyil, PABHO HHTEDPECHO JMIOOOMY YHTATENI0 — OT IIKOIBHHKA
no ¢usuxa-mpodeccmonana. Pas Hagas, TPyNHO OCTAHOBHTHCA H He
mounTaTh A0 Komma»., JI JI. Jlamgay ybenuica B 5TOM Ha COOGCTBEHHOM
OILITE, TMOATOTABANBAA KHHIY K IepeMsmaHHI0. B 210 BpeMa om Gnul
BeAyILUM B Haueit cTpaHe (U3MKOM-TEOPETHKOM, (IIpodeCCHOHATOM»
caMOro BEICOKOIO KJacca, akageMmikoM, I'epoem ComuanmcruiecKoro
Tpyna; B 1962 r. ero paGoTH HO HcCIeNOBaHUIO ;Kupkoro rexns [Ieen-
crasg Aramcmma HaykK ypocromt HoGemeBckoil mpemud Ho (u3HKe.

Kamra M. II. Bpormreiina «ATOMBI, 3NEKTPOHH, Axpa» OTIHYaeT-
¢ TEMHZ Ke BEHICOKEMHE JOCTOHHCTBAME H Gieckod, uto m «ConmedHoe
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BemecTBO». MartBeit IleTpoBuY cpaBHHUBAeT B Hell yYEHBIX ¢ HCKYCHBI-
MII CBHIIUKAMHM, YMEIOIAMH II0 CaMbIM HE3HAYUTENBHBIM U He3aMeT-
HBIM clefaM pacKphIBaTh KapTUHY (PM3MIECKOro MABIEHHUA, 3a7aBaTh
[Ipupose TaKue BOOPOCH], YTO0BI OTBETHI Ha HUX BOCCTAHABIIIBAIU BCIO
Henb COOBITHI, IPHBONAMENX K pe3yisrary, 3aUKCHPOBAaHHOMY B HC-
FYCHOM 3KCIepHMeHTe. JTA KHMIa IMTAETCA KaK TAJaHTINBO, IPEKpac-
HBIM A3BIKOM HaIONCAHHHI MeTeKTHBHHEIX poMaH. TombKo felicTByIOI[Ae
JHOa BTOTO POMAHA, 3a KOTODHIMHE CHIe[AT BHMMATelbHble W IDPOHHIA-
TeJbHBIE yUeHBle, He IPECTYNHUKH, a aTOMBL, 3JIeKTPOHEL, AMpa.

Ects aBa poma xopomux KHur. OT OfHHX dYepe3 MHOIO JIeT COXpa-
HAeTCs o0mee GnarompuaTHOe BIledaTieHHe, [APYrue ke 3alOMHHAIOT-
cA gake B JeTanAXx. BEITH MOKeT, 9TO HHAUBHAAYAIbHAA 0COGEHHOCTH
oaMATH, HO, TaK miId nHade, KEury Marses IleTposuua, BIepBEe Ipo-
gntaEEy0 Gomee 30 JmeT ToMy Hasajm, A cpasy JKe 3amOMHII BO BCEX
nogpo6HOcTAX. Eme onpo HaGmofeHne: KHUTH, MOHpPABUBIIAECA B
JleTCTBE, MOTYT IPOM3BECTH COBEPIIEHHO HHOe BIEJATIEHHEe OPH IOB-
TOPHOM YTeHHHM, yKe B 3peible rofsl. MHOrme W3 OmaceHHs YTPATHI
TaKHX BHOEYATIEHWIT BO3MEPKUBAIOTCA OT MEPeYATHIBAHHA KOTJA-TO
TI00UMEIX aBTOPOB W KHHUT — BHE 3aBHCAMOCTH OT TOTO, OTHOCATCA N
3TH KHOTH K JKaHPY XYHO'KeCTBEHHON MM HAYYHO-IONYJIAPHON amTe-
patypn. B mocienmem ciydae, mOKanyit, Takme omaceHHsA 0COGeHHO
OCHOBATeAbHH. Benb 3a rojpl, mpomiefmme OT IOHOCTH [0 (B3pOCJHIO-
cTu», GEHICTPO pasBHBAKOINAACA HayKAa MOMKET HACTONBKO NAJeKo YHTH
BIepefl, YT0 YUPOIeHHBIMN OKA3BIBAIOTCS CAMH TeOpUW M KOHOENIHH,
a He TOJNBKO NOLIYJApHAA HX TPAKTOBKA, KaK OR XOpomo oHA HE ObLIa
BEINOQJHEHA.

Kaurm M. II. Bporwmreiina Guectsime BEIIEPMKUBAIOT MCIBITAHUE
BpeMeHeM. Uepe3 TpHANATH C JHUIIHAM JeT HOCIe [EpPBOrO 3HAKOM-
CTBA ¢ «(ATOMaMM, SJIEKTPOHAMH, AJPAMU» A ¢ He MEHBIIMM YIOBOJb-
CTBEEM IIpO9es BTy KHHUTY, XOTA W HO-IPYrOMYy ONeHHBAfA Te WM HHBIC
ee pasmensl u absamsl. IlpHumBa 37eCh, HOMHMO OYEBHIHOTO TaJdaHTa
Martses IleTpoBuua, Koroporo — Bcdeq 3a C. I Basmuossim, fI. U. Ile-
peasMaBOM, A. E. @epcmaHOM — ciefiyeT CYUTATh OJHUM M3 OHOHEPOB
COBETCKOH HAYYHO-IOIYAAPHOA JAnTepaTypHl, €Ile M B TOM, 49TO U3
mporpecca HAyKH COBceM He clefyeT HeoOXONUIMOCTH OTKAasa OT BCexX
ee MmpelMIecTBYIOMUX 3aBoeBaHUil. PasBuTue HcciemoBaHmil B obmactu
MEKDOMHEpPA MOMKET CIY/KATH TOMY XODOIIUM HOATBep:KeHHeM. OTrKpEI-
tua Penrtresa, Berkepens, cynmpyros Ilsepa m Mapum HKriopm, Peszep-
dopra mo-mpesKkHeMY cOCTaBIAT (PYHJAMERT ApepHO# Pusukwm, spis-

sICh MIePBOH W 3aMedaTeJbHON IaBOH ee UCTOPHM.
Heo6nigaiiEo yrayOuincs Hamu CBefeHHA 00 dIAEMEHTapHBIX 9a-~

cTUNaX, A3 KOTOPHIX IOCTPOeHA MaTepwus, OBLIE OTKDHITH — ¢ TEX HOp,
Kak KHmra BpoRmTeiima yBmpela mepBoe HM3aHWe — HECATKE HOBHIX
YAUBHTEABHEIX 9acTHN, O00HApYKEHO ABICHHE NENHOTO pacmaja ypa=
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Ha, CIHTe3MPOBAHEI 3ayPAaHOBHIE 3JIE€MeHTH IEePHOMYIECKON CHCTEeMEHI
MenjieneeBa, HAILIA TeXHIIecKOe NPHMeHeHMe CHIEL, 3aKIIOYeHHLIE B
sAppax atoMoB. Ho Bce 5TO He mOK0NeGa0 3HAYCHHS BCKONBIXHYBIIAX
BooOpajKeHNe COBPEMEHHHKOB OTKPHITHi, CHAENaHHBIX B IOCHeNHIE
rOfbl IPONIIOTO0 M HepBHle [ECATANETHS HAIIEro BeKa, 0 KOTOPHX M
paccrazaEo B Kumre BpommrTeitma. B mactosameM shimycke «BmGimo-
Teakn «KBaHT» my6ImKyeTcs ee HepBas 9acTh; BTOpas 9acTh, Cojep-
sKaInas yBIEKATENbHBIH paccKas 0 AApax W HX ITypMme, OyneT H3mana
mo3yHee.

Temeps — He6Goabmasn Guorpadmieckass copaBka o Matsee Ilerpo-
Bnde Bpormreiire. On poamncs B 1906 r. B Bunnmme B ceMbe Bpada.
Ero peTcTBo mpUIIIOCH HA TOAH MEPBOM MMPOBOM BOMHEI, PEBONIOMUE
1 TpajkIaHCKOH# BONHE — OH IPaKTHIECKN He yImicAd B CpefHedl MKo-
Je W HpoIlel ee IPOrpaMMy caMOCTOsITenbHO. PaGorasg Ha saBome B
Huese, mMononoit wenoBek samaTepecoBaics (H3WKON; IEpBHE ero Ima-
TH Ha STOM IIONPHINe HANPABISAN HW3BECTHHIN coBeTcKmit ¢usmk Iletp
CasBnu TaprakoBckmil. JleBATHAAOATAIETHEM IOHOIIEH, CTYNeHTOM
9IeKTPOMEXAaHAYECKOr0 TeXHWKyMa, BpoHImTe#lH OIyGIHKOBAI CBOIO
mepByio paboTy, HOCBAINEHHYI0 CHEKTPY PEHTTeHOBCKOTO WM3NydeHHA.
Ona Gpina HameJaTama B M3BECTHOM B Te Tofsl HeMemKoM (YM3mIecKoM
JKypHaJde. IMeHHO Ha ero CTpaHANAX — M IPEMEPHO B TO Ke BpeMfA —
6purn omyGumKoBaEK 3HaMeHHTHe paborel TeitsemGepra m BopHa, ¢
KOTODHIX HaJajlach COBpeMeHHAs KBaHTOBagd MeXaHWKAa. B meM mocro-
AHHO medaTangmch B 20-e TOABl COoBeTCKE® (PMBMKM; MHOIMA HX CTATHH
S8aHAMAIN OKOJIO TPeTH o0beMa JKypHAJIA: dKCIEPMMEHTAJIbHAS H TeEO-
perndeckas usmKa cTpaEH COBETOB BHIXOAMIA HA MEKTYHADPOTHYIO
apemy.

TBopueckasgs aKTHBHOCTh Bpommreiiga GUla YIHBUTENLHON: TpH
craTed oH omyGamioBal B 1925 r., eme Tpm — B clenyiomeM. JiBamma-
THIETHOM CTY/IGHTOM [ePBOro Kypca (PUsEKo-MaTeMaTHIeCKOro a-
KynbreTa JIeHMHIDAfICKOTO TOCYAapCTBEHHOTO YHWBEPCHTETAa OH
Geur, TakEM o00pa3oM, AaBTOPOM IIECTH CTaTeii N0 KBAHTOBOM
dusnxel

Brectame 3akoEYns yHEBepcaTeT, Bpommteitr B 1930 r. mocry-
oo B Teopetudeckmit orpen (PHBMKO-TEXHMIECKOTO MHCTHTYTA.

B mos6pe 1935 r.— B roJg BHIXOZA KHUTH <ATOMHI, BIE€KTPOHH,
anpa» — Marei#t Ilerporma BpommrTeiin 3amuTHI AOKTOPCKYIO AMCCEp-
TAOOoi0 HA TeMy O KBAHTOBAHHUE paBUTaNWOHHOTO moad. OpmmM u3
onmoHeHTOB BpommrreiiHa Gbin wieH-KoppecmoHmenr AH CCCP W. E.
TamM, BmocjaefCcTBHE — aKajgeMuk, I'epoit Commanmermaeckoro Tpyna,
aaypear HoGemeBcKoit npemunm mo ¢usuke. B csoeM orseiBe o pabore
fAuccepTaHTa OH mmcal; «B gmcceprammm M. II. Bpommreiira Bmepssle,
¥ OpUTOM COBEPIIEHHO IOCHe[0BATENbHBIM M MCYepHOHIBAIOIMNM 00pa-
80M, IIPOE3BEeHO KBAHTOBAHHE IOJIA TATOTEHHA — IYTeM COOTBETCTBY-
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10Iero usMeHeHHs U 0GOOIeHUsT MeTONOB KBAHTOBOI 2IeKTPORMHAMH-
ku». Marseir IleTpoBuu BBel HOHATHE O KBAaHTAX IPAaBUTANMOHHOTO
[mONA — rPABUTOHAX, AQHAJOIMYHEIX KBAHTAM  JJIEKTPOMATHHUTHOTO
mons — goronaM. ITomoGHO TOMy, KaK KBAaHTOBaS JIEKTPOJMHAMAKA
pPaccMaTpuBaeT JMEKTPOMArHUTHOE B3aHMoJeficTBHe KAaK pesylabTaT
o6Mera oToHAMH, TAK H TATOTEHHEe, 0 BpommTefiny, ecTh pe3yabTaT
ofMena rpaBUTOHAME MEK[AYy TATOTEIONMMH MacCaMH: TPABHATOHEI HC-
IYCKAIOTCSA OJHUM TEJOM U IOFJIOMAIOTCA JPYTUM.

K sruM paGoram Bponmreiina B Hamm [HM BHOBb o0pamaiTcs B
CBASH ¢ ycOeXaMH coBpeMeHHOi acTpodmsmku. Bo BceM Mmpe mayT
HACTOWYMBEE MOMCKM IPABHTALUOHHEIX BOJH K pa3pabaTHIBAIOTCA YTOH-
YeHHBIE METO[HI MX perucTpanuu. BHemHUM moKasaTeleM 3HAUATENb-
HocTH BKiaaja Marsesa IlerpoBuua B pasBiTAE 3TOH 0GIACTH TEOPHH
TATOTEHAS MOMKET CIYKHTh TO OOCTOATENBCTBO, 4TO €ro CTAThi, CO-
JlepsRaBIIas WaNoKeHWe OCHOBHEIX De3yNbTaToB NOKTOPCKO# mmeccep-
Tamuu, omyOamKoBanHasd B 1936 r., BKIOueHa B cOOPHAK OCHOBOIOJIA-
ramux paloT Mo TeOpHH TATOTeHHA, M3maHHBIE B 1979 r. B Hameit
cTpage B cBA3u co 100-meTHmM I0GmiIeeM co [HA pomgeRus AnbGepTa
ditamTeiina.

Bpemsa mpmxoga M. II. Bpormreitra 8 ®TU cosmamo ¢ pasBuTieM
B HHCTHUTYTE HCCIENOBAHUA IO aTOMHOMY AApY U ¢u3mKe MOIYIPOBOS-
HuKOB. B pabortax obemx stux mampaBienmii Marseit IleTposmu mpm-
HEUMaJN JeArenbHoe yuactme. OH GBI omHUM W3 pyKOBOfuUTeled m,
MoKanyh, caMbIM AKTHBHEIM ydYacTHHKOM AjepHoro cemmuapa OTIH.
BpoumrTeiin IoMb30BaJCA OONBIIIM ABTODHTETOM He TOJNBKO Y CBOHX
KoJuter: ero TajdadT omenun Hwibe Bop Bo BpeMsA cBoero mepBoro BH-
suTa B Hamy crpaHy B Mae 1934 r. Pammaa cMepts (1938 r.) Tparmue-
cKkm ofopmasa ero paboTy B obmacTm TeopeTHUeCKol (PHBUKE KaK pas
TOTZa, KOTHA OT HEr0 MOMKHO OBLIO OKHMEATH 0CO0eHHO GONBIIHX
cBepmeHmii: aTo GbuT0 BpeMmsa «Oypu W HaTHCKa» B AfepHOH (Qusuke
¥ (usuKe IOIYIPOBOMHAKOB, 3T0 OblIa 3apd COBpeMeHHOH acTpo-
fusuxm.

Mpexpacasit guank, MarBeit IlerpoBmd OBLT WelloBeKoM GimcrTa-
TeJbHLIX IYMAHATADPHEIX CIoco0OHOCTe# W yauBHTENbHOH mamatH. Emy
HUKOIZIA ¥ HUYero He Hajo OblI0 HepeYWTHIBATHL: OPOUUTAB, OH 3aMO-
Musan mascerga. Hopmeit VBamoBmu UyKoBCKHiE B IIYTKY TOBODHJI,
9ro, ecniu Onl mormbna mumpmimzanusg, Marseii IlerpoBuu Mor Okt
3aHOBO HANWCATh BCI DYHIUKIONENAI0 — OT IIEPBOro H 0 HOCIefHEero
TOMA.

BpommreiiE wuranx B nomuEEAKe «JloB-Kuxora» m ¢usmuecKue
CTaThbH HAa AMNOHCKOM S3bIKe, IEPEBORMI € JATHHCKOIO HA DYCCKH
ctoxu 3aMedarenbHoro mosra JipeBmero Pmma — Hartyama m ykpamsec-
KHX m03ToB. IIpeKpacHO 3HAN 4 MOOWI DPYCCKYI0 MO33MI0 M BEIJCIAIL
H3 HOITOB HAIIero Beka Anekxcanapa Bioxa.
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BpormTeiiE GblI BeJIHKOJENHEHM mefiaroroM. Ero nexnun B JleBaHE«
rPafiCKOM YHHEBEPCHTET® OCTABHIM INyGOKHEA cjefi ¥ TeX CTY/eHTOB,
KOTOPHIM HOCYACTAMBAIOCH €TO CJHIIATH.

BpoHmTe#H GELI TeNIOBOKOM CMeJHM, HE3aBHCHMEIM, OCTPHIM HA
asprk, Ho ero ToBapuIqu, KOTOPHIM MHOIZIA TPHXOAHWIOCH OBIBATH 00~
eKTAMH TAKHX IIYTOK, He O0mKaiHCh Ha HOX, MOTOMY 4YTO SHAND: 33
KoxogecTbio MatBes IleTpoBmua €TOMT JMyMEBHOCTb, TYTKOCTh, H0O-
pora.

Ocobenro#t M060BbI0 BpoRmMTeiiHA HOAB30BAIACH [IOTH — M OTBE-
qaim eMy B3amMHOCTHI0O. OH yMel ¢ HEUMH DasroBapmBaTh KaK C paB-
HHIMI — BAHHTEPECOBAHHO ¥ yBa)KHTeNbHO, HemapoM e ero KHHAIH
HAILTA JIOPOTY K cepamaM mroasaukos! HoBoe mspmamme kEmrm Bpom-
mTe#ina OyayT ceiiyac UYATaTh BHYKN M BHYYKH TeX, KOMy OHa Opef-
gasEavajiach MOYTA HOIBeKA ToMy Hasaf. ByJeM HajeAaTscs, 4TO
9TO YTEHHE OKAKETCA [IA HAX CTONB JKe YBIOKATEILHHM, KaK B CBO®
speMs JiIA UX fieAymer n 6aGyImex, a fis o4eHb MHOTHX — OHPefeIHT
6ynymue saEATHA W mpodecchmio, MOMOKET IOHATb W MONOGHTH TY

HayKy, 6eCKODHICTHOMY CIy:KeHWI0 KoTOpoif Ghlia HmOCBAIMEHA KOPOT-
KaA m ApKas km3Hb Matses IleTpoBmua,

TIpefocraBuM ske CIOBO eMy CaMOMY,
B. dpenreav



TJIABA TIEPBAA

3ATAZTKA PATHOAKRTHBHOCTHA

B »70it kEmmKe BH Haliiere paccKaskl 0 Ipo-
HHUNATENTbHHX CHIOIAKAX, PasrafbBaloIAX CaMble T'OJ0BOIOM=
Hble 3arajikl, caMble HelOHATHHIE Talinsl Ha csere. Ho Tomp-
KO He QyMaiiTe, 4TO dTa KHmKKa OydeT IoXO:ka HE [pyrue
KHEJKKE O CHIIUKAaX — Ha KAWKKEA o6 orBaskaoM Hare Ilmm-
Keprone unm o xJamaoxpoBHoM [llepaoxe XomMce, 0 KOTOPHIX
BHl ¢ TaKuUM yBleueHHeM 4YdTaJu B HercTBe. CHINUKH, KOTO-
PHIX BB BCTPETHTE 3[1€Ch, 0Y€HHh MAJ0 HAIOMAHAIOT OGHIYHEIX
repoeB METeKTHBHBIX KHmikeK. OHm He cayKaT B IOJHUONH,
He TpeclegyloT II0 IATAaM 3HAMEHHTHIX IPECTyIHAKOB, HE
HOCAT DEBOJbBEPA B KapMaHe W HOJHNEACKOr0 3HAYKA IOJ
OTBOPOTOM MHKaKa. B03MOJKHO, YTO OHH Ja)Ke YIUBHIACH
6b1, ecim GBI y3HANM, 4TO MX HAsHBAlOT chmuKama, Omm —
y4eHble JIOAU, MO LEJBIM AHAM CHUAAOHWe B JabopaTopHAax,
CKIOHAACH HAJ cBomMm mnpmbopamu, QororpadudecKuME
CHUMKAMH, JIUCTAMH ¢ BRIYACIeHHAMHA. [la @ TafHE WM OpH-
XOOUTCA PacKpHBaTL He Takue, Kak Illepmory Xommcy mam
Hary Ilnaxeprony. B aToit kumkke He GymeT HE 3arajl0YHBIX
IATeH KPOBHM Ha HM3MATOH TpaBe, FOBOPAIIEX O HEPACKPHITOM
yOmiicTBe, me OymeT TAMHCTBEHHEIX MMOJ3EMENHii, AACKHX
MamiuH, HOAAeNbHEIX GAaHKOBCKHUX 9E€KOB. Tafabl, ¢ KOTOPHIMHA
HMEIOT [0 Tepod Hamlell KHOKKZ, COBCeM He Takhe: 3T0
TaHBl HEBUAUMBIX MAJIEHBKUX YaCTHUI, W3 KOTOPHIX IIOCTpPOE-
HO BCe Ha CBeTe: BOJa, BO3NYX, Jef, JKeje30, MEepeBo, ma I
MBI CaMH,— DTO TailHHI JJIEKTPWYIECTBA, TAWHBI Jydedl CBeTa,
TaflHBl JaNeKmX Mepramoniux 3Be3l. Muorme us stux Tailm
elje W [0 CHX IOp HEe pasrajlaHil; APyTrHe pasrajlaHbl yiKe
ZaBHO, TPeThW — COBCeM HemaBHO. g Toro 4roGml pasra-
JaTh BTH TalHbI, HAMAM CHINUKAM MOHANOOHMIOCH eme 0O0lb-
e TPOHHNATENbHOCTH, OCTPOYMHs, YHPAMCTBA, HacToHuH-
BOCTH H My’KeCTBa, 4eM IoHamoGmiock Get camomy Illepio-
Ky XoJMmcy [isa TOro, 4ToGHl DACKPHITH CaMO€ B3arafgodHoe
mpecTyIJIeHHe Ha CBeTe.

Hax u BcAxaa mpyras KHMMKKa 0 CHINUKAX, Hala KHMK-
Ka HAYHHAETCA C TOJMOBOJNOMHOH 3arafikd, KOTOPYI0 HaIIAM
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CHIMUKaM MPENCTOAN0 pasragath. Jlemo GBLIo 3MMOiL, B caMoM
magaie 1896 roma. 9ra smMma OblIa OFHOI M3 cCaMBIX 3aMeva-
TeIbHBIX 3WM B HCTOPHH: B TeYeHHe JTOH 3WMBI HeMEIKHI
npodeccop Pentrem cmeman mopasuTesbHOE OTKPHITHE, HaBe-
Ku obeccMepTuBIIee ero HMs,— OTKPHITHAE JIydell, KOTOpHIE
Temeph BceM M3BECTHH [0 HA3BaHUEM pPEHTITeHOBCKUX.
Celiuac ysxe Bce IpHBHIKIK K 9TUM JIy4aM, KOTOpEe CBOGOJ-
HO TIPOXONSAT Yepe3 HepeBo, depes dYelOBEYeCKOe Tello, uepes
TOHKHE MEeTAJIMYECKUE IUCTHKE,— BCE MBI MHOTO CJBIIIAIH
0 DEHTTeHOBCKEX Jy49ax H JABHO IepecTald UM YHUBIATH-
cA,— HO IpencTaBbTe cebe, KAK YOUBIINCH JIOOH, CJBIIIAB-
mue 00 5TOM OTKPHITHE B HepBbIA pas!

Cpenm amome#, KOTOPHIX BOCXHTHIIO W IIOPa3wio A0 IIy-
OMHBI IyOIA BeJIuKOe OTKpeITHe Pentresa, ObLI W TOT, ¢ OpH-
KJII09eHN#l KOTOpOro HauumHAeTCA Hama KHmEKA. OH OBLI
npogeccopom xumum B ITapmxe. 3pamu ero Arpu Bexxepens.

20 amBaps 1896 roma — ;m@HB, KOrMa HAYUHAETCA LCTO-
pUA, KOTOPYIO MBI XOTHM pacckasath,— AHpu bBexrepern
OTIpaBHICHA, MO CBOEMY OOBIKHOBeHWio, Ha& coGpamue Ila-
pmxckoir Axagemunm Hayk. Cobpanue MOMKHO OBIIO GHITH
OYeHb WHTEPECHOe: BCEe 3HANM, 9TO OFWH W3 AKANEMHKOB —
sHamMeHnTel Matematuk Ilyamxape — momysmn ot camoro
Pentrena mompoGHOe IMCHMO O TOIBKO YTO OTKPBITHIX JIydax.
K mucemy Pemtren npumoskun ¢ororpadudeckue CHAMKA:
370 Obuim TepBHe (ororpadum, coenaHHEBe HE OOBIKHOBEH-
HBIMH BUJVMBIME Jy4aMH CBeTa, 4 PeHITeHOBCKUMH JIyYaMu.
B mosectre, KoTopas 6bITa 3apaHee pasociaHA BCeM MMapUK-
CKEM ydYeHBIM, OBUIO Hame4aTaHo, 9YTO Ha 3TOM coGpamuu Ily-
aHKape MPOYMATAET BCIAYX MOMYICHHOE WM IIMCHMO H MOKAKET
dororpadun. 3amonro mo Havasa 3acefaHUA OTPOMHBIA 3al
MMapmxcroii Axamemun Hayk Onin meperntonmen. Coma npu-
UM He TOJBKO mpodeccopa, HO M CTYHEHTH MHOTOYUCIEH-
HBIX BHICINHX IIKOJ ropofa Ilapmxa, Opuuuiu ¢ HeM3MEHHBI-
MEu cBOMMHE OJIOKHOTAMEW H MaleHbKUMHE doTorpaduiecKuMn
ammaparaM@i KODPECIOHIEHTHI BCEX raseT, 4TOOBI B TOT Hie
AeHb NMOMECTHTL B BeYEPHHUX BHIIYCKAX CEHCAI[MOHHbIE O0TYe-
THL 0 3acefaHuN AKajleMU:u M O IWChMe 3HaMeRHToro Pemr-
reHa, OPUOLIA ® JIPOCTO JIOOONBITCTBYIOMas NybOIWKa —
«my0JINKa ¢ YJIUOBI», KaK ee INpPe3pUTeNbHO HA3BIBAIH CTy-
pentst m mupodeccopa. Horma B wmacrynwsmeidt rtummpe
Ilyankape magam rpoOMKO YUTATH IO-HEMEIKH MOMYyYEHHOE
HM OHCHMO, BCe IPUCYTCTBYIOU[Me HMPHIOMKUIA K YXY Jal0HB,
4ro6pl MOJMy4YIme pacCHbmarts (& 0COGEHHO BHEMATEIbHBIH
B[ GBLI y TeX, KOTOPHe HU ClI0Ba He HOHMMAIM NO-HEMEUKH,
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HO HE 3a 9TO He XOTeld B dTOM mpusHaThea). Ho BoT ure-
HO® OKOHYWJOCh M CPONNM W3BECTHBIX IAPWIKCKUX YYCHHIX,
CHAEBIINX B IEPBHIX PAAAX Kpeceld, HAYAIOCh myGamdanoe o0-
cysxgenne mumchbMa Pentrena. B sToM o6CymIeHAA NPHHANL
yaactae n Bexkepenb. Ero odenr 3ammTepecoBaj BONPOC O
TOM, U3 KaKOTO HMEHHO MeCTa PEeHTTeHOBCKOH TPYOGKH BBIXO-
AAT OTKpEITEIe PemTreHnoM Jydm. A HYKHO CKasaTh, 9TO 3Ta
TpybOKra Obula He TaKas, KAk Te€ YCOBePHIIEHCTBOBAHHBLIE PEHT-
TeHOBCKHe TPYOKH, KoTopsle ymorpebisiorcs tereps. B rte-
TepemAnX TPYOKAX TO MECTO, M3 KOTOPOTO BO BCE CTOPOHBI
PacXOffATCA PEHTTeHOBCKHE JYdYW,— DTO MACCHBHBIA KYCOR
TYTOIUIaBKOTO MeTajuia. A B mepBoil TpyGKe, KOTOPYIO IOCT-
poun PenrreH, aydm pacxofmimCh OT ONXHOTO MeCTEIKa HA
crexnme TpyOrum. Horma TpyGra paGorama, Ha ee CTEKIAH-
HOH CTEeHKEe NOABIAIOCH MAJeHbKOE CBETAIMeeCs MATHBIOIKO.
OHO CBETHJIOUH XONIOTHLIM 3€I€HOBATO-JKEITHIM CBETOM, M KaK
Pa3 oT HEro BO BCE CTOPOHEI PACXONWINCH DPEHTITeHOBCKHE
ayun. CaMm pEHTreHOBCKHUE JIY9M HEBHJUMEI IIa3y, HO 3eje-
HO-JKEJITOe CBeYeHHe Ha CTeKIe TPYOKM, KOHEYHO, BHAHMO,
H, 3HAYAT, OMHO M TO K€ MeCTeYKO Ha CTerie TPyOKm mc-
mycKaeT W BHAWMEIE a3y UydYd 3CIEHOBATO-KEJITOTO CBETA,
M HeBAMHMBIE PEHTTeHOBCKHE Jyd4n. BOT 3T0-TO X0J0gHOE
36JI6HO-JKENTOe CBEYeHHE HA CTEKIAHHOA CTeHKe TPYOKH,
0 KOTOPOM TOBOPHI B CBOeM muchbMe PeHTreH, cTpamrao mopa-
smno Bexwxepens — om maske mpepsan urenme Ilyamwrape m
MOIPOCHI €T0 CHOBA IepedYecTh IIOpA3HBINEE €r0 MeCTO MHCh-
Ma. VI Bexxepenio mpummia B roJioBy HEOMKUTAHHAS MBICIH:
a 4To, ecim CBeUYeHHe CTeKlIa pPEHTTeHOBCKOM TPYyOKM Kak
pas W ecTh HACTOAMASA IPHINHA HCIYCKAHUA PEHTTEHOBCKHUX
nygeii? dra mbicas B3BonHOBala bexkepems. Xomopgmoe 3ze-
JIEHOBATO-3KEJITOe CBEYeHUe, MCIYCKaeMOe CTERISHHOU CTeH-
KO# TpyOKH, 0 KOTOPOM T'OBOPIIOCH B muchMe PemTtrenma, ma-
moMEnI0 Bekkepenio apyroil, Xopomo eMy 3HAKOMBI CBET —
CBeT, HCHOYCKaeMBIl «(pIoopecnupyoIIMIy BemleCTBAMH.
@DmoopecnupyoInue BemeCcTBa — BOT 9TO OBLIO JMOGHMOM
Hay9HOH cmenmaidbHOCTHI0 AHpm DBekxepeis, mocTogHHEBIM
IpeaMeToM ero MBICHed, pasroBOPOB W Jajke HOYHBIX CHOB.
Yro me 5TO 3a TaKume BEMIECTBA, H3YYCHHI0 KOTOPHIX
Bexxepenb [OCBATHAI  HECKONBKO MECATKOB JIeT CBOel
JKE3HA?

@Dmioopecnupyomue BeMIECTBA — 9TO TaKHE, KOTOPHE B
TeMHOTE He CBETATCHA, HO CTOMUT TOJHKO IOCTABATH HX HA
APKUIl CONHEYHHIN €BeT, KaK OHW HAYMHAIT cBeTurhes, Cy-
mecTByeT, HaOpuMep, Takoii Mumepax Quiooput (ero emie
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pHadYe HA3HIBAET IJIABUKOBEIM IIMAaTOM); caM Mo cefe OH He
CBETHTCS, HO, KaK TOJNHKO HA HEro MONAAYT APKHE CONHed-
Hble JIy9H, OH TOTYaC jKe HAIMHAET HCIYCKATh CHHEBATO-
¢uoneroseiii cser. Da0OPUT — 3TO OJHO U3 CAMBIX H3BECT-
HBIX (QIOOpeCHAPYIOIIAX BeIlecTB; Hajke caMoe CJI0BO «(iIro-
OpecnupoBaTh» IIPOHCXOMUT OT CJHOBA «(QIICOPUTH: OHO, COO-
CTBEHHO T0BODA, O3HAadYaeT «BecTH ce0a Kak Qroopnty.
Muorue ppyrme BelecTBa TOMe CHIBHO (IHOPECIHPYIOT:
HaI[pEMEP, pPacTBOP CEPHORUCIOT0 XHHUHA, BHICTABIEHHBIH
Ha COJHIle, CBETHTCSH TIOAyOBIME JydaMd, pPacTBOp XJIOPO-
¢unna — kpacusiva. Daoopecuupyer faye W OOBIKHOBEH-
HBEII KePOCHH, XOTA JOBOJNBHO CIa00: ecid OYTHUIKY € Kepo-
CHHOM IIOCTaBUTH HA COJHIE, TO OHA HAYUMHAET HCIYCKATh
c1a0eHbKOe CHHEe CUAHIE,

OGo Bcex srux BemmectBax BcmoMuMA AHpu Bekkepens,
KaK TOJNBKO YCJIBIIIAN O 3eJIeHOBATO-KEITOM CBETEe, IIOXOMKeM
Ha cBeT (IoopecHupyloIInx BemecTs (Tak H mucal Perntren
B CBOEM TIIHCHME), KOTOPHIM COIPOBOMKIAETCS HCIYyCKAHUE
penrreHoBcrux Jgydeil. «Hax 3marb,— mogyman Berxepeap,—
MO;KeT ObITh, (DIIOOPECIEHINA U PEHTTeHOBCKHE JIyYd BCerga
Hepa3NyIHbl; MOKET OBITh, He TOJIBKO CTEKJIO PEHITeHOBCKOM
TpyOKu, QII00Opecmupysa, UCIYCKAeT PEeHTTeHOBCKHE AydYHd, HO
M TJIABAKOBBIf INNAT, H CePHOKMCIbIA XAHWH, A XJOPOQHILI,
0 Kaske caMbiil 0GBIKHOBEHHBIH KEePOCHH, KOTOPHIH TOPrOBIIEL
Pa3BO3AT B CBOHX TeJNEKKAX IO MAPHKCKUM YJIAIAM H Ipo-
JaloT JOMAIIHHM XO03SAKaM,— MOMKeT OBITh, [aKe M ITOT Ke-
pPOCHH WCIYCKAeT pEeHTreHOBCKHE JYyYd B TO BpeMdA, KaK
¢gaoopecimpyeT Ha CONHEYHOM CBETY». BOT Kakasg MEICIb
3amajia B rofoBy DBekxepens, H OH B BOJHEHUH YIIGN JOMOH,
pelIne HOCKOpee HPHCTYHNATH K OIBITAM, 4T0OGHI IPOBEPHTH
CBOI0 JOTAfIRY.

Hecronpxo pHeil pasmsimuian Bexkepenas 0 TOM, Kakoi
Ol cmesaTh OIBIT, 9TOGH y8HATH, AEHCTBATENbHO JH (PII0O-
peclupyoae BellecTBA WCIYCKAIOT U PEHTTEHOBCKEE JyIm
B TO caMoOe BpeMs, HOKa OHH cBeTATCA. B KOHIE KOHIOB
Berxepenr mpmayman BoT d9To: OH BO3bMeT (hoTorpadmue-
CKYI0 IUIaCTHHKY, 3aBePHeT ee B UepHYi Oymary mjd TOro,
9T00Bl HY OJWH CONHETHHIH JIyZ He MOr YIAacTh Ha 3Ty ILIa-
CTHHRY, IIOJOKHT CBEPXY KYCOK KaKOro-HEOYynb Quoopec-
IUPYIOIIEro BemecTBa, a 3aTéM BBICTABUT BCE TO HA CONHIE,
Ecan Bepuo, uro (moopecuupyoliee BemeCTBO, OCBEIIEHHOE
CONIHIIEM, HE TONbKO CBETHTCA BUIWMEIM CBETOM, HO W HC-
OyCKaeT HeBHNHEMBIE a3y PeHTTeHOBCKWE JydH, TO DTH JIyIH
TmpolixyT depe3 dYepHyI0o GyMary u oTHedaTanIca HA (OoTO-
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rpaduueckoit mractunke. Eciu ske penTrenoBekux xydeli mer,
TO HAYETO HA ILTACTHHKE He OTIed4aTaeTcs — Belb OT BCEX
BHJMMBIX JIyuedl OHA IPEKPAacHO 3aIMuIeHa OGBEPTHON u3
4YepHO#t Gymarm. Hamo ckasars, 970 3a MHOTO Jer cBoe#l pa-
6orer Ham Quoopecnupyomaomu BemectBaMu AHpn Berxe-
penb coGpas OrpoMHEHINY0 KONIeKIHI0 JTHX BEMIeCTB: HH-
T7le B MHUpe, HA B OHOM My3ee He Oburo Takoil. [lonro crosm
Bexxepens mepen csomm mradom ¢ (uI0OpecHHpPYOMEMA
BeIlleCTBaMH, jKelas BHIGPATH TaKoe, KOTOpoe (UI00pecIEpo-
Bano Ob mocmiubHee. «Beposrmo,— myman Berxepens,— ueM
cuIbHee BelllecTBo (hroopecmupyer, TeM OoJdbINe OHO HCITY-
CKaeT DeHTTeHOBCKHUX JydYel, a 3HAYUT, MHE OyJeT TeM Jjer-
9¢ m ypoGmee mx o6mapyxuthy. Hawomem, mocie moarmx
KoneGaHNH, OH OCTAHOBHWICA HA BeIIeCTBE, KOTOPOE OH KOT-
Ja-To — JIeT 3a MATHANIATH Iepe] 3TUM — CaM IIPATOTOBHUI
B cBOeHl xmMmueckoil maGopaTopmm. JTO BeINeCTBO HA3HIBA-
70Ch «IBOHHAA CEePHOKHCNAA CONb ypaHA W Kamdsa»., ¥ Bex-
KepeJisa OBIIO HECKOJBKO JIETEIIEK STOTO BEIIEeCTBA C TAKAM
INIMHHBIM HasBaHHeM. Bce omm mpexpacso ¢iioopecnmpoBa-
IM: CTOWJIO TONBKO MM IIONACTh HA CONHIE, KaK OHU HAYH-
HAJI¥M HCIYyCKATh APKOE 3eleHOe CHIHUe, BekKepeldb IOJ0RAN
JieIlelKy ¢ KBOIHON CepHOKUCION CONbI0 YpaHA M Kaada Ha
doTonmacTHHKY, 3aBePHYTYI0 B YepHYH OyMary, W BHICTa-
BIJI BCe BTO Ha CONHIE. Uepes HECKONBKO YACOB OH IIPOSBHI
u ordurcuposan mractuHKy. K ero pamoctm, oxasanocs, 9To
Ha IJAaCTHHKe [eHCTBATENBHO OTIEYATANIOCH H306pasKkeHue
Jememnkn. Brixonmio, uTo on GBI mpaB: (haropecnupyomne
BeIlecTBa JeHCTBATENBbHO WMCIYCKAOT PEHTTeHOBCKHE IIY4H.

Bexrepens Gvl1 09enb [o0BodeH cO0Oi: Begb CTOJBKO NET
mukto (Ma W OH caMm) He 3aMedaj, 4To (UIOpecHupyIOIde
BEIECTBA HCIYCKAIT PEHTTeHOBCKUE JIYId, H BOT TeIeph eMy
BIEPBHIEe [0CYACTIAUBHIOCH 3TO 3aMeTHTh. Ho Bce-Tarkm oH me
TOPONMIICA HAIMeYaTaTh B JKypHaJe AkrajneMum HAYK COOGIIe-
HHe 0 cBoeM OTKpHITHH. Hak 9acTo GBIBaeT, YTO CaMO€ HECOM-~
HEHHOEe, Ka3alloch OBI, OTKPHITHE IOTOM OKAasHIBAETCA IIPOCTO
omu6xoit! Tlosromy Berkepens pemma moBTOpUTh CBOI OHBIT
emle pas, W emme pas, IOKA, HAKOHEN,- OH He yOeguTcsa, 4TO
BCE 9TO NEHCTBHTENBHO TaK W YTO HAKAKOH OomMMUOKA OBITH HE
MosietT, OH B3AM HECKOMBKO elle HeTPOHYTHIX (OTOIIACTH-
HOK, 3aBEPHYJN WX B UePHYI0 OyMary M CTaJ HX BBICTABJIATH
Ha COJHIIe, NONOKAB Ha Ka’KAYI0 W3 HEX Kycouex guroopec-
OEpPYOIeTo BeIecTBa. Takme OMBITEL OH [eNal JOBOJIBHO
JONTO — HECKOJBKO HONeNnb, KaK BAPYI CIYIAIOCH CTPAHHOe
IpoUcCHIecCTBHEe, KOTOpoe Hokasalno Bekkepedio, 9To feno He
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TAK OpOCTO, Kak eMy Rasajoch paubme. IIpomsomio Bor
970: NoKa Bexkepenb Tpygumica B cBoefi mabopaTopud, IpUmy-
MBIBas BCe HOBBIe U HOBBIE OIBITHL I U3yYeHHUA TEX PEHT-
TeHOBCKUX Iy4el, KOTOpble HCIyCKaeT (II0OpecHupynInas
JAemeniKa JBOMHOI CEpHOKUCIOH CONM ypaHa M Kaluda, HACTY-
nunu nacMypnbie Auu. Hampacmo Bekkepenb BbIHOCHI Ha
OanxoH cBoum pororpaduuecKre MIACTHHKE C JeNemIKaMK
CEPHORUCION COJIM,— COJMHIE OBLIO 3aKPBHITO TydaMmd, H Je-
HemKN YIOpHO He Xxorelum ¢iaoopecnuposars, Ilpummocs
Berkepeno MpexkpaTuTh CBOM ONBITHI, 3amepeTb BCEe CBOH
IIACTUHKA 4 JeHemKH B ANMK CTOJAA K JKAATH CONHEd-
HBIX JHeH.,

1 mapra 1896 roma Bexwrepean (0T CKyKu mwim OT HEYEro
AenaTh) B3AYMAJN TPOABATH OJHY M3 TAKHAX (POTOILIACTHHOK,
MOJIOKEHHBIX UM B AMK MHCHBMEHHOrO cTona, JTy (oromia-
CTHHKY OH Npo6OoBal 3a HECKOJBKO [HEH mepej STUM —
26 espans — BHICTAaBUTh HA COJHIE BMecTe C JeINeNmKoli
CEePHOKUCION CONM; INIaCTHHKA ObLIa, KAK BCEIJa, 3aBEPHYTA
B 4epHYyI0 OyMary, a MesKAy Heil W JellelIKoit OH eIe IOJO-
I MANCHBKHH METHBIA KPECTHK JJIA TOTO, YTOOH y3HATH,
CMOIYT JH PEHTTeHOBCKHE Jydd, MCIyCKAaeMble JIeIemKoH,
MpOMITY HEe TOJBKO dYepe3 4ePHYI0 Oymary, HO W depe3 cioil
menu. ConHue MOKA3HIBAIOCH M3-32 Tyd OYeHH pPEIKO, a II0-
Tomy DBexkepenb odenbp CKOpo yOpam CBO0 INIACTHHKY
B SAIQUK BMeCTe C JIeKAIUM HA HeHl KPEeCTUKOM M Je-
MeMKOI.

Horga gepes mecxombko mmeit, 1 mapra, Bexwepenp B3ay-
MaJ HOPOABHUTHL 3Ty ILIACTUHKY, OH OMRUAAN, 9T0 H300parKeHUe
JlelelIKN, KOTOPOe OTIEeYaTaeTcA HA IIACTHHEKe, OyleT OUeHb
crabeHbROE: Beb COJNHIE MOSABIANIOCH Ha KODOTKOE BpCMA,
u jerenixa roopetnupoBaia ouens memodiro. Ho rorpga mia-
crunra Oblla TposiBIeHa U Dexkkepenb Ha Hee B3TIAHYJ, OH
eflBa OT YIUBJIEH{A He BLIDOHHI ee W3 PVK: Ha TUIACTHHKE
OTIEUATATIOCH Pe3Koe TeMHOoe U300paskeHNe JeMellIRA — TaKoe
pesKoe, KakQe HHUKOTJa He TOJYYaJoCh B IPEHHUX OMBITaX
Bexrepens, B KOTOpHIX JememKa spro (II0Opecnuposala B
Tedenue HECKOJBKUX dYacoB. A Ha (oHe TeMHOro m3oOpaske-
HOA JeNelIKN BHIAENANOCh CBeTIOe H300pajkeHme Kpecra:
Aydqd, HCIyCKAaeMble JEHEIIKOH, He CMOINIM TPOHUTH CKBO3b
MeJgb KpecTa, KaK IPOILIX Yepe3 UePHYI0 OyMary, m I03TOMY
moj, KpecToM INIACTHHKA OCTAJAch TAKOH, KaKOH ObLIa,—
He3a9ePHEHHOM.

VYnusnenne Bexkrepens Oouto Gesrpammano. Befs, jexa B
TeMHOM ALIEKE CTOJ]A, JeHeMKA He MOriIa (I00opecIEpOBATh,
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Kak oHa (II0OpECHUPYET Ha CONIHEYHOM CBETY, a MEMKIAY TeM
r306paskeHne HA (POTOIIACTHHKE IMOJYIHIOCH PEe3Roe H OT-
YeTinBOe, KaKk OyATo OBl HeBHAWMEIE JIydW, MpOXofAUIue de-
pe3 depHyI0 6yMary, meificTBOBAIM Ha IUIACTHHOKY OYeHb HOI-
ro, Beixogmno, 4To mememka mpofgomKala W B TeMHOTEe HO-
CBIIATh CBOM HEBHAWMBIe TINagy JydH, [AefciByIOIIWe HA
¢ororpadrueckyo maacTmHKy. 3aueM ke OBLIO TOrja BBI-
CTaBJATH JIENeLIKY Ha COJHIE, KOTAa Jaske B TEMHOTe OHA
mcOycraeT Te jKe caMble ayum? Jlememka pABOHHOH cepHO-
KHCIOHl cOoMHM ypaHa W Walusg — M Ha COJHIE, KOrfa OHA
ApKo QIIoopecHupyeT, W B TEMHOTE, KOTla OHA HE CBETHTCA
BOBCE,— OJHHAKOBO MCIYCKAaeT KaKwe-TO HEBHANMBbIe TJa3y
Iyum, nDoxoue Ha Jydn Pemtrena. Bor karo#l meosxmmaHHbIH
fuias ceGa BEIBOX pmo/bkeH ObL1 cuenars AHpm Bexkepenn B
aTor macMypHbIX fens 1 mapra 1896 roma. Ero mepBoHagamn-
Hasg JOTafKa O TOM, 910 (IIOOPECHEeHOUS HEepPasIyIHO CBS<
3aHa C WCIOYCKaHWEeM PeHTTeHOBCKUX Jiydeil, Bce-TaKH B KOH-
me KOHOOB OKasalach HesepHoi. Ho Bmecre ¢ tem Bexwre-
perb yBHUMEN, UYTO ABOHAA CEepHOKHUCIAS COIb ypaHA W Kaaua
00lIaflaeT KaKWM-TO 3araJ0ogYHbBIM CBONCTBOM, O KOTOPOM [0
TeX HOP HAKTO HE ION03pPeBa.

1 Bor Berrepens npuammaercs 3a HOBYI paGory: OH
JIOMKeH WCCIe0BAaTh OTKPBITOE WM CBONCTBO [IBOHHON cep-
HOKWCIOR cojim ypaHa M KajwWsg, HAWTH, ¢ 9eM 3TO CBOHCTBO
CBA3aHO, KaKme OCOOEHHOCTH [BOIHO# CEPHOKUCION CoId
YPaHA W KauwWs AeNal0T e€e CIOCOOHOH MCIyCKAaTh HEBUAMMBIO
rnagy nyan. V1 Bexrepens poercsa B cBoedl komekmum (iioo-
pEeCIEpYIONUX BeIeCcTB, OepeT OTTyZa ONHO BeIIeCTBO 32
OPYTHM ¥ [IeJaeT € KaKIBIM TAKAM BEIIeCTBOM OTMHIT: He
WCIyCKaeT X ¥ OHO TaKue ke Jyd4d, KaKWe HCIYyCKaeT ABOIi-
Hasg CepHOKHCIAadg codb ypama m waama? Heckonsko Hemenb
HanpsReHHOH paborhl, m Berkepedas TPHXOAUT K CiIeAyomie-
MY 3aKJII0YEHHI0: M3 BCeX (PII0OpecHupyoMmuXx BellecTs, B3fA-
THIX UM [JIA OIIBITA, TONBKO T€ MCIYCKAXT HEBHAMMBIE IJa3y
Iyam, B COCTaB KOTOPHIX BXoanT ypam (ypam — 3Tm0 Meraiu,
KOTODBIil BMecTe ¢ NPYIrUM METANIOM — KaJueM — BXOJHT B
COCTaB [(BOMHOM CEPHORHUCION coiu ypaHa um kammsa). @Dumoo-
pecmupyliomue BellecTBa, B KOTOPHIX HET ypaHa, He WCIY-
CKRAIOT HAKAKNX HEBUAUMBIX IVIa3y Jydeil,— AepRaTh JH HX
Ha CONHIe WId B TeMHOM wWKady,-— a Te paoopecruapyomue
BeIlleCTBa, B KOTOPHIX COMNEPIKATCA ypaH, BCETHAA HCIYCKAIOT
HEBHAMMEIE Iyd4W, 3acTaBidlomue ¢ororpadudeckyio Imia-
CTHHKY YepHeTh,— Jajke eCIW OHA B3aBepHYTa B ILIOTHYIO
Oymary. I omm HcHIycKaloT 3Tm HeBHJUMBIe JyIH H AHEM
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I HOYHI0, COBEPINEHHO HEe3aBHUCHMO OT TOr0, OCBEI(eHH! IH
OHU ¥ CBETATCA JIU OHH WIHW HeT.

OcraBanoch cieiaTh ele MOCTeJHWHA Iar — B3ATH KakKoe-
HHEOYAb BEIeCTBO, KOTOpoe colepkut B cebe ypaH, HO HHKOT-
ma He (aoopecHupyeT, n IMOCMOTPeTH, GYMET JIm OHO HCITyC-
KaTh HeBUUMble Jly9W. ¥ paH — JOBOJILHO PEIKHN u IOpOToi
MeTaJul, HO Bce ke B jaboparopuu Dekkepens mamurach Ie-
MOTKA YHCTOTO ypaHa B BHje IMOPOUIKAa, W eIle HEecKOJILKO
KyCOYKOB ypaHa eMy Ha BpeMsa fajnm 3HaKoMble xumurm. CaM
YpaH HUKOrAa He (HIIOPeCcHupyeT, CKOIbKO Obl ero HU OCBe-
manu coinHeunble Jdydd. Ho xorma Bekkepenas monokmn Ky-
coder ypaHa Ha ¢ororpadmuecKyio IIACTHHKY, 3aBEPHYTYIO
B depHy0 OyMmary, TO INIaCTWHKA, MPOABICHHASA dYepe3 He-
CKONBKO 9acoB, MOYEpPHeNa OT AefCTBUA HEBHAUMBIX Jydeii,
KOTODHIe WCHYCKaJ ypaH. 3HAYHT, 9TH TaWHCTBEHHHE JIyYH,
KOTOpHe OTKDHLI DBekKepenrb m KOTOpPBIE TaK MOXOMKH HA
JIy49H, OTKpHITHIe PeHTrenoM, He MMEIOT POBHO HEIero obe-
ro ¢ dguoopecnennueii. Cam MeTamn ypad obiamaer wgymec-
HBIM CBOMCTBOM WMCOYCKATh 9TH JYdYd; OH HCIYCKaeT WX W
KOT[la HAXOIATCA B YUCTOM BHje, WM KOTIAa COequHEH ¢ Ka-
KUMA-HUOYIb APYIMMEH BellecTBaMu (HampuMmep, B IBONHOI
CEePDHOKHCIION CONW ypaHa M Kalusa, Tle YpaH COeIHHEH C
KaumeM, CEpOH W KHUCIOPOOM). YPaH HMCHYCKAeT 3TH JIyId
COBEPIIOHHO HE2ABHUCHMO OT TOT0, OCBELIAeT Ju ero B 3TO
BpeMa coiHne wid Her. VMcmyckamme aydedl 3aBUCHT TOJNBKO
0T KoJm4ecTBa CaMOro ypama — 4eM O0oJjbllle ypaHa, TeM
fonpllle ®W Jydell — m HU OT 4Yero JPYyroro He 3aBUCHT.
Horna Bexkepens, ciaymas drenume mucsMa PemTrema, BoO-
00pasmyi, 94To WCHYyCKAHWe PEeHTreHOBCKUX Jydeil CBA3aHO ©
¢aoopecnennueil, To B 9701 MBICIH He OBLIO HAUIETO BEPHO-
ro. 1 ecam 6bl om B3AN [JaA cBOEro OmEITa He (IIIOOPECHIE-
PYIOINYI0 CEePHOKHUCIYI0 COJb, cofep:Ramyilo B ceGe ypaw,
a IJaBUKOBBIA INNAT WIM pacTBOp Xiaopoduiuna, TO @3 ero
OIBLITOB PeIMTeNbHO HuYero He BHULI0 6vl. Ho mo cuactiam-
Boit caywaitnocTm Dexrepenr BrIOpad m3 BCell cBOeil OrpoM-
HOH KOJJIEKMHM WMEHHO CEePHOKHCIYI0 COJb ypaHA W Kaumsd,
7 9TO IOMOIJIO €My OTKpHITh YIWBHUTEIHLHOE CBOWCTBO ypaHa!
cnocoGHOCTE Ge3 BCAKON BHANMON NPWIMHBI HCIYCKAThH JIy4H,
moxoskme Ha Jyddm Pentrema.

OrnmuatoTca Jm aydm, OTKPHEITHIe BeKkepesneM, deM-Hm-
Oynp CyIIecTBeHHBIM 0T Jydeit Pentrema — 3Toro m caMm
Bexkepens B mepBoe BpeMsa He Mor pemnts, JIyam Bexkepe-
iA, Kak # gy9a PenTrema, HeBHAUMH TJa3y, MPOXONAT 4epes
6ymary, mepeBo, TOHKHe CIOM MeTallla, 4epHAT (ororpadum-
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geckylo miacTuHKy. Odenb ckopo Bexkepels OTKpHINT emie
OJHO 3aMedYaTeJbHOe CBOMCTBO Nydeil, MCIYCKAaEMBIX ypaHoOM
(I KasKIBIM BeIIeCTBOM, cofep:Kammum B cebe ypaH),— Cmo-
cOGHOCTL JieCTBOBATh HA 3apSKEHHBIA DIEKTPOMETD. JJIEKT-
poMeTp — 5T0 TaKoii mpmGop, B KOTOPOM CBUCAIOT PAMOM ABA
TOHEHBKHIX 30J0THIX JHCTOYKA. CTOUT TOIBKO XOTh HEMHOKKO

Puc. 1. ®ororpadua amoma-
HHUEBOH-MeJaJIH B JIy4ax ypa-
Ha, cHATAA DBeKKepeaeMm.
IKCIO3uIHA — IBe  HeelH.

3apAAUTH JIEKTPOMETD SJIEKTPUIECTBOM, KaK JHUCTOUYKH ceil-
gac jKe HAYHYT OTTAJKHBATHCA JAPYT OT [Ipyra ¥ HeMeJIeEHO
pasoiiyTcsa Bpo3b Ha HEKOTOpHI yroi. B Takom morosxenmu
OHEF M OCTaHYTCA, IOKA C HUX He CTeUeT DIeKTPUIECKHUil 3a-
psaf. OGBIKHOBEHHO HIE€KTPUIECKUI 3apsA[ CTEKaeT 09eHb MeJ-
JeHHO, U IIPOXOAHUT MHOTO JacOB WIHU J{ajKe MHOTO JHEH Iepen,
TeM, KaKk JHUCTOYKHM cHOBa coiayrcia. Ho Berkepeas cpeman
CIeNYIOUINA ONBIT: OH IOJNOKHI B KOPOOKY 9JIeKTPOMeTpa,
TOJ caMble JIMCTOYKH, CBOIO JIEHEINKY YPaHOBON coiHd, M JH-
CTOYKM CTAJl CIafaTh 3aMeTHO OBICTpee, a Tepe3 MOJITOPA
gaca M BoBce comauch, CHelaB HECKOJIBKO OMHITOB, Berke-
pellb yBHUJeN, YTO HCITyCKAeMBIe YPAaHOM JIY4H Jlelal0T BO3AYX
CIOCOOHBIM TIPOBOJNUTH 3JTEKTPHIECTBO; IIOITOMY ¢ JIMCTOIKOB
DMEKTPOMETPA 3apAf YTEKAaeT dYepe3 BO3AYX, U JUCTOYKH
CIafaorT.

Horna Berxepens Hamedaraj MoApo0HOe ONHCAHWE CBOUX
ONBITOB, BCe (PU3UKU W XMMUKM BO BCEM MHUpPE BCHONOUIMIUCH,
Jlyun Bekrepeiasa NpOH3BENN TAKYI ’Ke CEHCANUIO, KaKYIO
32 HECKOJILKO MecAleB Ilepel TeM INpoussendn Jyim Pentre-
ua. Bo Bcex Qusmueckux gaGopaTopuax TOALKO W OBLIO pas-
TOBOPOB, UTO O TAWHCTBEHHHIX Jaydax Berrepens. Orpomuoe
BIIEYATIIEHNE IPOM3BENN STH PA3roBOPHL O Jydax Berkepens
Ha OJHY MOJIOAYI IOabKy, skuBmyio B Ilapmme;— Mapuio
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Craopopckyio-Kiopn. Criomosckas-Hiopu, wxoropag B TO
BpeMA eme ObUIa HAYMHAIIIM ¥ HAKOMY HE H3BOCTHHIM (Pu-
3WKOM, pemmjia pacciefoBaTh, OAWH JH TONBKO YpaH
HCIyCcKaeT Iiyul BeKkepels WM ke eCTh W elle KaKWe-HA-
Oynp [pyrme BemlecTBa, HCHOyCKAalOIme TaKWe JKe caMbIe
aygu. Jlga Toro 9To6Bl y3HATH, MCIOYCKAeT X KaKoe-HUOYAD
BemmecTBo nydn Bexkepens uiam mer, me Hy:kHO Gpathb ¢oTo-
rpaduueckyio miactuHKy, moxymana Mapus Kwopu: ¢ goro-
rpaduIecKoil IIAaCTMHKOW MHOTO BO3HH, W pabora INOABUTra-
erca 09eHb MeieHHo. IIpolie Bcero B3ATH HIEKTPOMETD, KaK
9T0 fmedanl u Bexkepensb: eciim Mo Mepe NpHOMNIKEHHA K HC-
clIeyeMOMY BeIIeCTBY JHUCTOUKE 3apSKeHHOIO IeKTPoMeTpa
OyRyT cmajgarh, 3HAYMT, HTO BEMIeCTBO Uciryckaer aygnm Bek-
KepeJis, a ecid Her, TO, 3HAYHAT, HUKaKuUx Jdydeii Berrepens
OHO He HWCIyCcKaer. BoOpy;KMBIMIHCH CBOUM BDIEKTPOMETDOM,
Mapus Kiopnm mceiemoBasa MHOMKECTBO PAasHBIX BEMIECTB —
BCEBO3MOJKHbIe MUHEPalNbl, TOPHBIE IIOPOMbI, Ta3bl, PacTBO-
pH — BoOGmIe Bce, 4TO eil ymaxoch mocraTh. I ToxbKo B am-
pere 1898 roga oma, HaKoHeIl, HATKHYJACh Ha OfHO BEIIECTBO,
KOTOpOe HCIyCKalo Jy4d Bekkepesis, Kak M ypaH. OTHM Be-
IEeCTBOM OKasalcd MeTaJll TOPHA — MOBOJBHO PeIKUA MeTaJLl,
wotopeiir enfe B 1829 rogy GhLI OTKPHT 3HAMEHUTHIM HIBENI-
ckuMm xummkom Bepmeamycom. He Tombko uwmcrhiil Topuit mc-
nyckan jgydn DBerkepesis, HO W BCe COCAUHEHUS TOPHSI C
ApyruMu BemjecTBaMu. Kak m B ciydae ypaHa, 37ech BBINOJ-
HAJOCH Takoe jKe IPAaBUIO: 4eM GoJbIie TOPHA, TeM CHIb-
Hee JIy9d; HH OT 9ero Apyroro mcuycramme nyueii Bexxepeins
me zasuceno. Horma Mapua Kiopn ysumpena, uro ypam He
e[MHCTBEHHOE YHCTOe BEIIEeCTBO, WCIyCKaiomee nydu bBex-
Kepedsa, HO 9TO TaKUM 3Ke CBOcTBOM o6jamaer W Topuii, oHa
COWIa HYKHBIM NPUAYMATh NI BTOTO CBOiicTBA 0c0Goe Ha-
3BaHME — OHA HAasBalla ero paJHoaKTHBHOCTHI0 (0T IaTHH-
CKOr0 C€JI0Ba «pajuycy — JIy4, PagHoaKTHBHOCTH — CIOCO0-
HOCTDb HCIYCKATH JydYd), YpaH W TOpUA — 5TO pafiHOaKTHB-
HBle BellecTBa,— Tak HasBaia mx Mapumsa Kiopu,— u Bce mx
COeMHEHUA ¢ APYTHMHO BeMECTBAMH TOKe PAJHOAKTHBHEI *).

Mpogomxas cBoo paGoTy ¢ pafMOAKTHBHEIME BEIIECTBAMU,
Mapus Hiopum B TOM ke 1898 romy cmemama wmeomumanmoe

*) 3aMerdaM, 9TO pPagHOAKTABHOCTh TOPHA U €r0 COEIMHEHWH OfI-
HOBpeMeHHO ¢ Mapmeit Hiopm mim pmaske HeMHOKKO PAHBIIE OTKPELI
HeMenkmit ¢msmk HImmpr. Ho manpmeitmme paGots: IImmara oxasa-
JECch MeHee 3saMedaTelbHEIMH, 4eM HadbHelimme paGors: Mapnm Kiopam,
a TMO3TOMY MHI 3[(eCh OTPAHMYAMCSA PACCKA30M 00 OTKPHTHAX, CHeJaH-
HEIX Mapueit Hiopm.
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OTKPBITHE, KOTOpOe TOCTABHJIO € Ha KOPOTKOe BpeMs B Ty-
oAk, Y Hee GBIIO HECKOIBKO 06pAasmOB YPaHOBOII CMOJAHOM
O00OMaHKE — DYABI, U3 KOTODOii /OOBIBAETCH UMCTHIH MeTasl
ypau. 9t o6pasubl pyAsl ObLIA BEIKONAHBI M3 3eMJH B PY.-
HAKAaX OKojJo demcKoro ropoxka Woaxmmcrans. Horma Ma-
pua Hiopm Hagama HmcenemoBaTh 2IEKTPOMETPOM 3TH KyCKHA
PYABL, TO OGHAPYKHIACH HEMOHATHAA BEHIb: eclIH B3ATH [Ba
npenapara, cofiepamue B cefe OMAHAKOBOE KOIMIECTBO ypa-
Ha,— HO TOJBKO OfMH B BHJe XMMHYECKH YHCTOTO YpaHA,
a apyroii B Bupme Kycka pynsl ms Hoaxmmcrans — @ mopHe-
CTH W K TOMY, H K ADPYTOMY ORXMHAKOBO 3apf/KEHHBI JJIEKT-
pPOMeTp, TO OKa3HIBAETCA, 9TO B HIPHCYTCTBAH HOAXHMCTAIb-
CKOH DyZRBI JINCTOYKH SIEKTPOMETpa CHAJal0T B HECKOIBKO
pas ObIcTpee, YeM B HOPHCYTCTBHE XMMHYECKH YHCTOTO ypaHA.
3HAYNT, WOAXMMCTANBCKAA DyHa HCIIyCKaeT ropasmo 6ojbmie
myueit Bexkepens, weM mpemapar, comepskamumii Taxoe e
KOJIMIeCTBO XMMHYECKH THCTOTQ ypaHa. JTO Kasaloch OYeHb
CTpPaHHBIM, IOTOMY 4YTO KOJAWYecTBO xydeli Bekkepens, mc-
OycKaeMbIX TeM HJIM WHBIM [penapaToM ypaHa, MOKHO GHLIO
OB, Kasaloch, 3aBHCETh TOJBKO OT KOJIMYECTBA ypaHa ¥ HH
or wero Oonpme. Horma Mapms Kiopm momyumna B cBoeit
1abopaTopHA BTOT CTPAHHBIA pE3ynbTaT, OHA PpAaccKasaia o
HEM CBOEMY MYKYy, H3BECTHOMY (paHmy3cKoMy ¢QHIHKY
ITrepy Kiopu. IIsep m Mapusa Hiopu cramm BMecte myMath 0
TOM, KaKag Moria Ol OBITH IMPUYHHA TOTO, YTO AOAXMMCTAIb-
CKasg ypaHOBag pyla B HECKOJbKO pa3 0ollee paguMoaKTHBHA,
49eM XHMHWYECKH 9HCTHII ypaH m ero coemmuenus. Ilogymas,
oHH co00paswiié, 4TO, BEPOSATHO, B HMOaXHMCTAJbCKO pyme
ecTh, KpoMe ypaHa, emle KaKoe-T0 [Pyroe pajuoaKTUBHOE
BelllecTBO, McmycKaoiee aydn BexKepeas: mpucyrcrsme 3T0-
r0 Apyroro BeIMecTBa, KOTOPOTO HeT B XMMHYECKHX Ipemapa-
Tax ypama,— 9T0 M eCTh UpWInHa Goxblueil pagHOaKTHBHO-
CTH YeNICKON Py IO CPABHEHHI0 ¢ YHCTHIM YPaHOM.
Yto ske 5TO 3a BEIIECTBO, HOAMEIIAHHOE K MOaXAMCTANb-
CKOHl pyme W palommee cToiabKo Jaydeit Bexrepeas? flcmo,
Ipekae Bcero, 9T0 3TOTO BellleCTBA TaM OYeHb MAJIO0,— MHAYEe
ero MaBHO 3aMeTHIH OBl MH)KeHEDHI-XUMHKHU, M3ydaBIINe XH-
MHOYEeCKHI cOCTAB ypaHOBO# pyAel. A pas ero taM Tak MaJo
W, HeCMOTPA HAa 9TO, OHO JaeT TaK MHOTO jaydeil Bekkepens,
3HAYUT, 3TO MO/KHO GBITH KAKOe-TO ele HeBeJoMOe XMMHKaM
BeIecTBO, BO MHOTO pa3 6ojee pagMmoaKTHBHOE, 9€M YpPAH HIHA
tropuii. B moaxmMcranbcKoli ypaHOBOil pyme CIpATaHO HEH3-
BECTHOE HOBOE BeIIeCTBO, OTIMIANOINEecs OTPOMHOI cmocol-
HOCTHI0O HcmycKaTh nyun Berrepens. Bor k kaxoMmy sawiio-
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ITeep Hiopm.

genuto npuman ITeep u Mapus Kropu, u cpasy e mepep
OEMH BCTaJa 3aMaHYMBasg 3ajada — I3BIEYb 113 HMOAXHM-
CTAIBCKOH PYABI 9TO TAWHCTBEHHOE HOBOE BEIeCTBO, KOTOPO-
IO TaM TaK Majo, 4T0 OOBIKHOBEHHBIMH XMMWYECKAMH CIIO-
cofaM; HHKOMY He YHalIoCh ero TaM OOHADY/KHTH: Befb
TOJNBKO DIEKTPOMETp, YKABABHINA Ha MNOBHIIEHHYIO (DO
CPaBHEHMIO C UHCTHIM YPAHOM) pafNOAKTHBHOCTH HMOAXHM-
CTAllbCKOH PYABI, 3aCTABWI 3TO HEM3BCCTHOE PaIMOAKTHBHOE
BEINEeCTBO BHAATH CBOE IPUCYTCTBHE.

C ororo momenta (¢ ampeas 1898 ropa) Ilvep m Mapua
HKiopn pemarorca mocBsatuth ceGsa aToit 3ajade — M3BIETe-
HOI0O HOBOTO PafMOAKTHBHOTO BEINECTBA M3 MOaXAMCTAILCKOi
pynsl. ITrep Kiopm mpmocramoBua Bce gpyrme paGoThI, KOTO-
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Mapua Kopr (CrIomoBcKas),

phle OH Beld B CBoeil 1aGopaTOpHH, W OPUCOENUHMICT K Pa<
6ore Mapum HKiopu. IlepBriM pmemoM HY:KHO OBLIO IONYIHTH
nna o6paboTRm GoJbBIIOe KOJMIECTBO MaTepmalla, Cojepska-
mero B cefe sTo HemaBecTHOe BemjecTBo., Cama ypaHOBasg
pynAa odeHb popora, m mostoMy IIbep m Mapms Hiopm orxa-
saiIuch OT MBICAW MOJYIATH ee B amctoM Bume. Ho ypaHosag
PyZa fmopora TOIBKO IIOTOMY, 9TO B Hell eCThb ypaH, a Belb
ITsepy m Mapmn HKiopm cam ypam GBI He Hy)KeH, H I03TOMY
OHH OXOTHO COTJIACWJINCH MONYYATh He YPaH, a TO, UTO OCTA-
€ICA 0T ypaHOBO# pyABI IOCie TOTO, KAK M3 Hee yiKe H3Bie-
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9eH ypaH! 3TOT OCTATOK W Ho/ukeH Owur, mo mMuHemmio Hiopw,
cofiep:KaTth B cefe TamHCTBEHHOe HOBoe BemecTBo. B Moaxmm-
craje, Ha 3aBojaX, rjge mepepa0aThBaiOT JOGHITYI0 B PyAHH-
KaxX ypaHOBYIO CMOJAHYI0 PYHy, AelaloT TaK: pyAy cuepBa
pacTHpAOT B HOPOMIOK, 3aTeM pa3MENIMBAIOT C COOM M TIIA-
TEJIBPHO IPOMEBIBAIOT TOpAdYed BOMON, K KOTOPOH HOAMEIIaHO
HeMHOTo cepHoit kmcaorsl. llpm srom coiam pacrsopsiorcs B
BoJle, ¥ HX 3areM ysKe fo0bBaoT orryda. Ho mpm Takoit
IPOMBIBKE IOpOIIKA ropsdeil BoJoii He BCe pacTBopseTcsA B
BOJIe: OCaJiOK, B KOTOPOM y’Ke HeT HHKAKOTo ypaHa, ocTaeTcHd,
¥ ero IpocTo BrIGpachiBaioT (mim, Jydmie cKas3aTh, BEIOpAcChHI-
BaJd B Te BpEeMeHa, HOTOMY UYTO Temephb, IoClIe TOro, Kak
ITrep 1 Mapua Kiopm mayumnm XxummkoB [Jo6HIBaTh M3 3TOTO
ocaZKa HOBHE paJMOAKTHBHEIC BeINeCTBa, OH IEHHUTCA eIe
Go;pome, 9eM YUCTHIA ypaH, a TOrfja OH CYATANCA HPOCTO
HAKOMY He HY)KHBIM orGpocom). Bor sror-10 ocamor I[Iwep
u Mapua Hiopu m 3axorenm wmccieqoBaTh; 10 MX MHEHHIO,
B HEM [O/KHO OBLIO COMIePIKATHCH HENW3BECTHOE BEINECTBO,
KOTOPOMY HMoaxumMCTalbcKasg pyfa o0sfizaHa CBOEH MOBHIMIEH-
HOH pPaguoaKTHBHOCTHIO. [{0GHITH 5TO BeIIeCTBO M3 OCafKa
ObLI0O O9YeHb 3aMaHYMBO: €CJIM [ajKe HUITOKHAS MPEMECH
HTOTO BeIIeCTBAa [aeT TaK MHOrO Jyieil Bexkepels, TO CKOIb-
KO JKe Jydeil facT caMO BEMIECTBO, eCid YHACTCA ero NoOHITH
B pmoctaTouno 6oasmmom Koamuectse! flcmo, uro mas sToro
noHajgoburca mepepaGorarh B JdabopaTOpEE MHOTO IIYJOB
ocaJiKa, OCTAIOMErocs HOCHe YAAJeHHS ypaHa U3 CMOJSHON
pynsi. Bee ato momxmo Gouro morpe6osats ot IIbepa m Ma-
puu HKiopm orpomuo#r paGorsl, HO HX 3TO He ycTpammio.
Y HEX He OBIIO JeHer, HO, K CYaCTHIO, yaajkoch ybenutsr u3-
BECTHOTO MmiinmoHepa Oapoma Pormmasga mDosKepTBOBAaTh
HECKOJNBKO THICAY (PPAaHKOB Ha YCTPOMCTBO HOBOM Jadoparo-
pum; KpoMe TOro, aBCTpmiicKoe mpasuTeancTBo (Yexms ror-
fa mpuWHaJeskala ABCTpHH, W MOAXHMCTAJIBCKOE pPYTHUKH
6BID  COGCTBEHHOCTHIO TNPAaBUTENHCTBA) COTMACHIOCH MOJA-
pUTh HAaCTOMYMBHIM (PpaHIy3cKUM (PU3MKaM IeJBIX IBa Baro-
Ha 0T6pPOCOB, OCTAIIIEXCA OT YPaHOBOH pymsl mocie o6HI-
um u3 Hee ypana. Bce sTo Gouto mpuBeseHo B Ilapmix m cBa-
meno B xabopaTopmd, KoTopyl Yycrpomaum cebe cympyra
Hiopm. Cama «mabopaTopns» — mpaBOy cKasaTh — mMeja He
0Y€Hh BHYIMUTENBHHIN BuA: 3T0 OB OoXbmON capaid Ha
yaune Jlomon, HeymoOHKHA W CHIpO#, B KOTOpPOM OBLIO JIWNIB
camoe HeoGxomumMoe; mpHGOPOB OBLIO O9EHH Majlo, BEHTHIA-
UMH TOYTH HUKAKO#M, TaK ITO MHOTMEe XUMHYeCKHe peaKIud,
OpH KOTOPHIX BHIIENAIOTCSA BpefHbIe Iashl, IPUXOAHEIOCH IpPO-
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n3BOuTHh Ha ABope. Ho CKOMBLKO YyMecHBIX 4acoB IpOBEIH B
atoM capae IIrep m Mapusa Hiopm, yBiIcdueHHBIE mOHCKaMH
HOBOTO PafHOaKTHBHOTO BelnecTsal

Tpynuas samaua mpencrosna Ilsepy m Mapum Kropu —
OOTpY/Eee, 9eM OTHICKATh HTOJIKY B CTOTE CeHA. JHeCh He
yIacTcd IepecKasaTh BCe T€ CIOKHEIE M XATPOYMHBIE XHMH-
gecKHe CIOCOGHI, KOTOphle OHA HPUAYMBIBAIN H IPEMEHAIN
K pasfeleHWI0 HMCCIEIyeMOr0 Marepmajia Ha COCTaBHBIE Ya-
cru. K wampo#t Tako#l cocTaBHOM 4YacTH OHM IOJHOCHIU 3a-
PAMKEHHBIA 5JIeKTPOMETp, 4T00BI y3HATh, MCOYCKaeT N OHA
ayan Bekrepens miam mer. Ecam mer, To oHE ee BEIOpachIBa-
AW, a eciom 1A, TO ee IPEe[CTOSIO CHOBA DAsfeIuTh HA CO-
CTaBHBIE YaCTH, CHOBA MCCJIENOBATH WX OPHW IOMOIIW 3IEKTPO-
MeTpa, ¥ TaK jJajiee, W TaK Jajiee, MOKa, HAKOHEI, TAWHCT-
BEHHOE BEINECTBO, 32 KOTOPHIM OHH TaK OXOTHINCH, He Oymer
BHIJEIEHO B IHCTOM BUJE.

Ouens cropo IIsep u Mapua Kiopn ycramosmiu, uro He-
WM3BECTHHIX pAJMOAKTHBHEIX BeIECTE B WCCIELYeMOM HMH
MaTtepuaje He ofgHO, a fABa. ONHO M3 HHX 10 CBOUM XWMH-
9eCKUM CBOMCTBAM MOMKHO OBLIO GBITH IMOXOKe HA BHCMYT,
IOTOMY YTO BO BCEX XHMHYECKUX peaKIHAX, Kyma IIeJ BHC-
MyT, Ty[a OO W 3TO BEIIECTBO, HPHCYTCTBHE KOTOPOTO GHLIO
3aMeTHO IO REMCTBHIO ero Jydeil Dexkepelsa HA 3apsiKeHHEBLH
smextpoMerp. Jlpyroe ke BemecTBO IO CBOMM XHMAYECKHM
CBOMCTBAM HAUNOMWHAJIO MeTalul (apuii, MOTOMY 9YTO OHO IO-
BCIORY clefmoBaio 3a Gapumem. Yixe 18 miona 1898 roma Ilnep
u Mapus HKiopm Mornm moObITh M3 HOAXHMCTAIBCKOM DPYIBL
XMMAYECKHAN IperiapaT ¢ 3aMETHOH HPHMECHI0 MMEepBOTO M3
5THX IBYX BemlecTB (IOXO0Kero Ha BHCMYT). ITOMY BeIeCTBY
OHM [aJIM HazBaHme «mojioHWit» (B uects Ilombmin — poAmBEL
Mapuu Kiwopu). Ilonyuenmblit uMm mpemapaT MONOHHS OBLI
BO MHOILO pa3 aKTHBHee, 9eM caMbIfi YMCTHIA ypaH. A depes
HECKOJBbKO Mecanes, 26 mexabpa 1898 roma, omm mocmamm B
AKafieMuI0 HOBOE COOOIMeHMe: OHU HOOBLIM U3 TOH e PybL
IpyToi IIpemapaT, B KOTOPOM COJep’KajJoch BTOPOE HEHM3BECT-
Hoe BemecTBo (moxoskee ma OGapumit). IIpemapar memyckan
ayuan Bexrepeas B 900 pas cmiasHee, 9eM TaKoe Ke KoJmde-
CTBO WHCTOTO ypaHa. SHAYHT, B 3TOM MOpemapare ROMMKHO
6b10 OBITH KaKOe-TO BEMIECTBO, B OTPOMHOE 4HCIO pas Goiee
pagmoaKTuBHOE, 4eM ypaH. I[oOBITH 5TO BEIECTBO IO BO3-
MOJKHOCTH B GONBIIOM KOJHYECTBE B 4mcToM (HMIH 10 Kpaii-
Heil Mepe B CHIBHO CKOHI[EHTPHDOBAHHOM) BHJe — BOT 4TO
craio neabio kmsEm IInepa mw Mapum Hiopm. [as mocrmxe-
HHAA 9TOM HelX OHW OTKA3aJWCh OT BCETo Ha CBeTe, IPOCHIKH-
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Balu B JabopaTopHA AHA M HOYA 3a KPOMOTIMBEIMA XWMmYe-
CKUMN aHAQJIW3aMH, CTapasch HafiTm cmocol OTHeINTh HEm3-
BeCTHOE BeIIeCTBO OT OapHs, 3a KOTOPHIM OHO CJIENOBAJO IO
IATAM BO BceX XWMWIeCKHX NOpespamenzax. Hyskmo GBLIO
KaK-HUOYAb OKPECTHTb 9TO HEM3BECTHOE BEIeCTBO, 3a KOTO-
pPHIM OHE OXOTHJIWCH, M OHM HA3BAJHW €r0 pajueM, T. e. 4Iy-
YHICTHIM BEIIECTBOM», B 4eCTh TeX MOUIALIX MOTOKOB Jydeit
DBexrkepens, koTopsle 5T0 BemecTBo Gy[eT HMCIYCKATh, KOTTA
YyAacTcs CKOHIEHTPHPOBATH €ro B 3aMETHOM KOJIHIECTBE.

B 1902 roxy, uepes wersipe roja mocde Hagala paboTHI,
IIvep m Mapnsa Kiopm moayumnn mepBble HECKOJNBKO [eNHd-
IpaMMOB 9NCTOTO XJOPHCTOTO PAJHs, T. €. COeJUHeHMA pajui
¢ xaopoM (Ha KayKABIA IpaMM XJOPHCTOTO Pajds NPUXOTHTCA
0,76 r pamma m 0,24 r xmopa). Heckonpko Mamenbkmx Ge-
IBIX KpHCTAIIMKOB B (PopMe OCTPHIX HIONOYeK — BOT UTO
nonyaunu IIsep m Mapma Kiopm mocie gersipex mer paGo-
THI, BOT 9TO OHH [0OHIIA W3 OTpOMHOR Tpydasl mepepaGoTaH-
HOTO HMMHE HoaXmMcTaiabckoro ocagxa. Ho aror xdopmersiit
pagmii GBI B MWIMOH pa3 PaJMOAKTHBHEE, 9€M TAKOE e
KOJHIeCTBO UMCTOr0 ypaHa, m atuM Ilpep m Mapma Hiopm
OBLIN BOSHATPAYKNEHHl 3a OTPOMHYI0O HpOMEIAHHYH) WMH pa-
6ory.

SamernM, UT0 OGHIKHOBEHHO, KOTHa NOGHIBAIOT pajuii, Or-
PAaEMYMBAIOTCA TeM, 9T0 MOAYYAlOT ero He B aGCOMIOTHO 9H-
CTOM BHfe, a B BHJE €r0 COGNMHEHHSA C XJOPOM mManm GpoMOM.
Baopouem, Mapna Kiopm B 1910 rongy moayumna panmii u B 9n-
CTOM BHfe, NPONYCKAad UYepe3 pacCHAAaBIEHHHIA XJIOPHCTHIH
pajHil CUIBHBIN BIEKTpHIECKHUI TOK: 8TO TOT He caMbli, W3-
BECTHHIA BCeM eIle W3 INKOABHBIX y4eOHMKOB, cmocob 3IEKT-
poim3a, KOTOPEIM MOMKHO pAasiOKHATH HA XJIOp H HATPHi
pacIIaBIeHHBIA WIW PACTBOPEHHBIA B Bojle XJOPHCTHIA HAT-
puit (moBaperHyIo coib). Beimenennstit B YncToM BHAe pajuit
OKazajics, KaK W CIe0oBaJI0 OKHMIATH, OjecTAmAM GeJsIM Me-
TAIOM, MOXOKMM Ha Oapdii WM KaAbIHil, ¢ KOTOPHIMA ¥
Hero ecTh xmMmdecKoe cxopctBo. IIvep Hiopm me momma mo
TOTO [HA, KOTAa paiuil GBLI BEIGENEH B COBEPIIEHHO YHCTOM
BUJe: HeJemsui ciaydait ammuma ero jkmsEdm — 19 ampexns
1906 roma om mormb mox Kolecamm Tedernm Ha yamme Jodun
8 Ilapmxe.

B ypamoroit cmonamoit pyme pagms oueHbh Malo: HeoGXo-
AEMo mepepaGoTaTh MHOTO TOHH PY/ABI, 9TOGHI MOXYYHTH BCe-
TO Imnob ONMH rpaMM pamnsa. Ho gymecHble pagmoaKTHBHBIE
cBolicTBa pajnsA, HCIYCKAMINEro B MIJIMOH pa3 Gojbme Iy-
weit Bexxepens, 9eM 4UmCTHIE ypaH, OIpPaBAHBAOT BCIO TY
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TPaHJHO3HY PaboTy, KOTOPYI0 HPHILIOCH HPOAeaaTh CYIPY-
raMm Hiopm ana msBieueHus pagus u3 pyabl. B rTewenue we-
TBIpEX JeT, HPOTEKHIINX OT Hadaja paGoThl [0 IONYIEHUS
OepPBHIX KPHCTANIMKOB XJOPHCTOTO pajusd, KaKAbI# TOX MmO-
Tydanunck Bce Gosee u Gojlee KOHIEHTPHPOBAHHBIE MOPIHE
pafiEeBBIX IIPENapaToB, M KajKABIA roj{ IPUHOCHI HOBEIE HEO-
JKOIaHHBIE OTKPHITHA. Y Ke B caMOM Hadade paGoTsl, Korga
IIsep m Mapus Kiopu monyuminm mpemapar paxgus, B 900 pas
IIPeBOCXOJAILNNI CBOEH aKTUBHOCTHIO ypan (B mexaGpe 1898
roga), 6buIo 3aMedeHO, uTo Jyunm Bekkepess, Kak u Jydd
Pentrena, me TonbKo wepuaAT (PororpaduMuECKyI0 IIACTHHKY
U yCKOPAT CHAfaHMe JNCTOUKOB 3apAKEHHOTO DJIEKTPOMET-
pa, HO W 3aCTABIAIOT APKO CBETUTHCH B TEMHOTE JKPAH, IIO-
KDBITHIH CJOEM IIAaTHHONMAHUCTOTO GapHs WINM KaKOTo-HU-
Oyabp mpyroro (IOOpecHUpyoOMmero BemecTBa. JTO CBOUCTBO
ayueit Dexkepens BmociaefcTBHE IajKe MOAYYMIO HEKOTOPOE
IpaKTHIeCKOe IPUMEHEHMe: CepHUCTHIH HUHK, K KOTOPOMY
DOAMEIIaHO CaMOe KPOXOTHOE KOJHMIECTBO pagnoaKTHBHOTO
BeIIeCTBA, CBETHICA B TeMHOTe Ioj BausHmeM iyiedl Bexxe-
pels, MCIYCKAaeMBIX YacTHIAaMH 3TOr0 BeINecTBa, a II03TOMY
TAKUM CEPHUCTHIM IMHKOM C IPUMECHI0 PaJMOaKTUBHOILO Be-
ImecTBa HMHOTAA pHcyoT HEPpHl Ha mudepbiiaTe 4acoB u 00-
Ma3BIBAIOT CTPEJNKH, 9TOGHL MOMKHO GBLIO HOYBI0 B3TIAHYTH
HA dYachl, He 3ajKWrad couikd. Bo BpeMs mepBodl MHEpPOBOR
BOMHBEI TaKMM CEDHHECTHIM IMHKOM O00MashIBAIN pY:KeiHbIe
mpumenas! (4706Bl HOYBI0 MOKHO OBUIO HPHIENHBATECA B
TEMHOTE), CTPeJIKN W GYKBH Ha MarHATHOH Gyccoam M T. IL;
9TO fasKe BBHI3BIBAJIO Pe3Koe MOBHIIIEHHME CHOPOCAa U B3JOpPOrKa-
HMe paJMOaKTUBHEIX BemecTB (0 IeHaX paAMOaKTHBHEIX Be-
mects Oyfer Jalbllle paccKaszaHo moapobmee).
@ororpaduueckoe peiictsme ayueii Bexxepems Toxe
CTAHOBIUIOCH BCE WHTEHCHBHEE W 3aMeTHee [0 Mepe Toro,
kak Ilrep m Mapua Hiopm mpurotosiamm mpemapaTs, Bce
Gosee u Goimee Gorareie pagmeM. Bcrope mocie magasna pa-
GoThl OBLIN MOJY4YeHHl IIPEHapaTsl CTONb AKTUBHBIE, 9TO
yike He TpeGOBANOCH MIMTENBHBIX DKCIO3UNMA (110 HECKOINH-
Ky 49acoB), 9TOGH MOIYYHIOCH 3aMETHOE HOYepHEeHHe (OTo-
rpaguueckoil IUIACTHHKE OT JelicTBuA Jayueit Berrepeis:
CTOMJIO TOJNBKO IONHECTH Hpelapar, Cofep:amiuil pajwmii,
Ha HECKONBKO CeKyHJ K 3aBepHyToil B Gymary (ororpadu-
9eCKOll IJACTWHKe, KaK INIACTMHKA 3aMEeTHO TeMHena.
B npexpacnoit kummrxe «Papmuit m ero pasragkar, KOTOpyio
panucan auriamiickuii xummk @Opemepur Commum — omume mn3
OmepBEIX HcCIefoBaTeNell pagmoaxTE8HOCTH (0 ero paborax
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GymeT TOMPOGHO PACCKa3aHO MAalblle),— OMMUCHIBAETCA Cle-
Oyoiuii oneiT: GepeTcsas CTeKIAHHAsA TPYGOdIKa, B KOTOPYIO
ToMeIlleH Ipelapar, cofepsKamail B ceGe HeMHOMKO pajus,
4 3TOH TPYyGOYKON MEJJIeHHO BOAAT, BBHINHCHIBAsA KaKoe-HH-
Gymp cioBo, Kak Kapampamom, 1o ¢ororpauueckoil Ia-
CTHHKE, 3aBePHYTON B depHYyI OyMary, 3allMIaOIIyI0 ee OT
Bcex BummMmbIx Jydeit csera. Ilocme Toro, Kak mIIacTHHKA
MposiBjieHA, Ha He# OKasbBaeTCAd HANHUCAHHBIM 3TO CIOBO.

Puc. 2. Hapnuce, cAenasHas
Conam ma dororpadraecKor
IIAaCTHHKE CTeKJIAHHOH  Tpy-
Gouxoll ¢ mpemapaToM pagHA.

Bor kark GricTpo aydnm DBexxepens sauepHHIE Te MecTa
IIACTHHKHE, K KOTOPHIM Oblia IOgHEeCeHA TPyOoYKa ¢ IIpe-
maparom pagua! (Cm. pue. 2.)

B campix mepBeIX omBITaX HAJ NpemapaTaMu pafus OBLIO
3aMedeH0, YTO BeIIECTBO, COMepsKamiee pajumii, Bcerga He-
MHOKKO TeIuiee, 4eM Bce OKpyskawmue npenmersl. Ilbep
Hriopu pemmn BOCIONB30BATHCA ITHM I TOTO, YTOOHI M3Me-
puth smepruio nydeit Bexkepens, mcmyckaeMblX pagueMm.
B camom meme, atm myunm Bexxepens, xotopbie uepHsT ¢o-
TorpaMUecKyI0 IIACTHHKY, MeJAal0T BO3AYX IPOBOIHAKOM
DIIEKTPUYECTBA, B3aCTABIAIT (IIOOPECIUPYOIINe HKPAHBI
CBETHTHCSA,— JOJIKHBL K€ 3TH Jyddn Dexkepeins uMeTh Ka-
KYI0-TO DHEpPrui0 iA Toro, 4To6bl mexath Bce 310! Ilpep
Kiopn B3sam xamopumerp — mprGop, B KOTOPOM O KONUIECT-
By pacTadBIIer0 B HeM JbJa OMpPeMeNsaercs, CKOJBKO BHIIe-
JAmI0CH B mpubope Temjia,— W TMOMECTHJI TyMHa IIpemapar pa-
nua. Karopumerp 6v11 B3sAT Takoil, 9to Bce ayIn Bexwrepeus,
KOTOpBIe HCIMyCKaJ Mpenapar, He MOTIH BBIXONUTH M3 mpubo-
pa, BCe OHM, KaK TOBOPAT, «IOTJIOMIATIHNCHY B Macce Jbga H
B TOJICTHIX CTEeHKaX Kamopumerpa. Basecus pacrassBumiumii meq
¥ 3Hasg, CKOIbKO TpefyeTcA Temia A TOro, 4To0BI paciia-
BHTH 5TO KOIUYeCcTBO JbAA, IIbep KHiopm cymen mameputs Ko-
JMMYeCTBO TEIIOTH], BhbijielseMoe mpemaparom papgusa, Oxasa-
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JI0Ch, U4TO KK IpaMM. pajdA B TEeYeHHE YAacCa BEINENACT
n3 ce6a 140 xamopmit smeprmm (Kasopms — 3TO TA PHEPrHA,
KOTOpas HYKHA, 9T00HI IOMHATH TEMIEPATYPy OTHOTO TpaM-
Ma BOAH Ha opmH rpamyc lleascus). JHeprma, oTmnaBaeMas
pafimeM, YXORHT C JydamMu DBeKKepeds, HO eCId 3TH Iy4d
3afiep:kaTh, HOMIOTATH HX, KaKk ObLIO chelaHo B ombite Ilpe-
pa Hiopu ¢ ramopmmerpom, To Ta Ke caMas DHepPrEA BEIe-
aserca B BAfe Temwinotsl. 140 wamopmit B wac! Jdrta smeprms,
BHIfeJIIeMasg TPaMMOM pajgdsA, He OYeHL BeJHKAa: IEeNbIX
50 wacoB mommHO mpoiTH mIA TOro, 4To0H IpaMM pafgus
OTHAJI CTONBKO jKe DHEePrud, CKOJBKO OTMaeT, cropas, ONHUII
rpamm yrag. Ho sato rpamMm yris, cropes, IpeBpaTHBIIACD
B YIVIEKUCIHHIM Tas, yiKe MepecTaeT OTAaBATh DHEPIHIO JATb-
me, a TpaMM pajgdsA, OTAAaB, XOTA W 0YeHb MeJIEeHHO — B Te-
gerame 50 wacoB — TO ke camMOe KOIHYECTBO KaJIOpHil, OCTa-
eTcd, MO-BUAMMOMY, TaKOM jKe, KAKAM OH OBLI, U DPOJOJKA-
€T HCOYCKATH DHEPIUI0 TeM Ke CAMBIM TeMIIOM.

Bor sra-10 cmocoGHQCTH pagnsa HCOYCKaTh, XOTA X 0YeHB
MeJJIeHHO, GOJipINHEe ¥ Ka3aBIIUecsd COBEPHIEHHO HEOTpaHd-
9YeHHBIMA KOJHMYECTBA DHEPIUW MOMKHA OblIa GONbOIE BCEro
3aMHTEPECOBATh (PU3WKOB: OHA W Jajia BO3MOKHOCTH T'OBO-
PUTH O 3arafike pafmsA, O 3arajfike PaJMOAKTHBHOCTH, MydH-
TeJLHOU 3arajKe, sactaBissuieil gusmko 1900 roma roMaTh
cefe roJIOBYy HajJl TAaWHCTBEHHKIMH CBOHCTBAME pafdA H ero
aygeit. Uto aBiseTcs mpUYMHON pPAJUOAKTHBHBIX ABIEHWIA?
Uro zacraBisieT paAuOaKTHBHEIE BEIIECTBA HCIIYCKATH JIYId
Bexrepens? HaxoBa mpmpoma »srux nydeir, Tak HOXOMKHX
(ma mepssiit Barax) Ha aydm Pemrtrema? OTkyma pagmoarn-
THBHBIE BemecTBa 0epyT 3HepPrumio, KOTOPYI0O OHH 3aTeM OT-
Jai0T BHEITHeMY MEPY B (popMe DHEPrum CBOHX TaMHCTBEH-
HEIX Jydeit? U peilicTBHTENBHO JM 3Ta DHEPrUA HeHMCUepae-
Ma? [leficTBUTEeNBbHO M KycOYeK pafgms IpefcraBisgeT co0oit
HEYTO BpOME «IEPIeTyyM-MOOWJIe» — BEUHOr0 JBHTATe]d,
0 KOTOPOM TaK CTPACTHO MEUYTANN KOTHA-TO M300peraTesm,—-
ABUraTeNs, KOTODBIH Bce BpeMsA MOMKET OTHABaTh MUDPY
DHEPraIo, XOTS B HEM CaMOM HHYero He Cropaer, He Tpa-
THTCA, He IOpTETCA, He wmaMmensercsa? Wam, Momer GBITD,
panmil coBceM He fABIAETCS MCKIOYEHWEM B MApe, Te Bce
OOJYMHEHO BaKOHY COXPAaHEHWS BHSHEPrum, W, MOKeT OBITh,
3amacsl DHEPTUH, CONep/RAaIluecs B PajumM, XOTA ¥ BeJHKH,
HO COBCeM He HemcuepmaeMbl, u ecam depes H0 wacos B
rpaMMe pajms emie He 3aMeTHO HUKAKOTO WCCAKAHHA, YBA-
JIaHWd, yOagKa, TO 4epe3 MHOTO He[elh Wi MAaKe TOIBKO
Yepe3 MHOTO JeT yMeHbIIEHW® 3AaIacOB SHEPIEH B pajuy
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JOMKHO CTaTh 3aMeTHHIM? Bor Kakwe BOIPOCH BOJHOBAIH
(pu3MKOB, W3Y9IABIINX pafuii, BOT KaKze BOIPOCH COCTAaBJIA-
0T CONEP/KAHME 3arajKUu PAaJUOAKTUBHOCTH, O KOTOPOl ro-
BODUT HasBaHue HTOI INaBH Halmeil KHUAKKH.

B panpHelimmx riasax MBI y3HaeM, Kak ObLIa pasrajlaHa
3arajika paguA ¥ K KaKUM OTPOMHBIM IO CBOEMY 3HAYCHHIO
MOCHe/CTBHAM IpUBEJa pasTafKa dSTOH BarajgkM, MO3BOJIHB-
masa (pusmKaM HEeOOBIKHOBEHHO ITyGOKO 3arisgHyTh B caMble
COKPOBeHHEIE TAWHBI OKpy:Rawoiero Hac Mmpa. Ho, mepeq
TeM Kak NPHUCTYNUTh K pPaccKasy O pasrajke TaiHEI pamnsd,
HY;XHO OymeT XoTa GBI BKpaTIe pPacCcKasaTh O TOM, B KaKOM
COCTOAHOM HAXOofmiach (UsMKa TOTO BpeMeHH, KOTja sarap-
Ka pajua GblIa IOCTaBjieHA W IpuBieKaila K cefe Bceobmiee
BHHMAHHUe; HYKHO OyNeT paccKasaTb O TOM, 9TO (H3HKH
3Had® BooOIIe o0 ycTpoiicTBe BemecTBa, KOrjja WM IpH-
UIOCH 3aHATHCA 0ojiee Y3KMM M CIENUAJLHBIM BOIPOCOM —
BOIIPOCOM 06 YCTPOHCTBE PAjJ(MOAKTHBHOIO BEIIECTBA. JTOMY
Mbl TOCBATHM fBe ciaexywomme riaasel (ra. IT — Aromser m
ri1. 111 — ONeKTpoHH W peHITeHOBCKHWe Aydd). B srEmx ria-
BaX MH paccKaskeM Bce TO, 9TO yKe MOINH 3HATH (PUIWKH,
KOTOPHIM TPEACTOSIO PasTafkBaTh 3arajfky pajHoaKkTHBHO-
cTH,— BCe, 4T0 (U3MKEM 3HAAI®W 06 ycrpoiicTBe BeImecTBa N0
1902 roma (rom, xorma Ilbep m Mapmsa Hiopm seimenmiu
XJOPHUCTEIA pafuil) W B TedeHHe HECOJBKHX CIeNyIOIMUX JeT.
Ho eme mepeq TeM, Kak IOIPYSUTHCA B STH TPyAHBIE U BajK-
HBIe TJAaBHI, MBI PacCKaykeM eme 00 OXHOM YAUBHTEILHOM
cBoiicTBE paiusa — CBOWCTBe, KOTOpOe IPHBIEKIO K HeEMY
BHUMaHUe He TOJbKO (H3MKOB, HO W CaMOil MUPOKOH my6-
KA ¥ BHI3BANO K JKU3HU BEJIMKOE MHOKECTBO NPAKTHYECKH
BaJKHBIX MOCIENCTBHH.

3 ampens 1901 roma Ampum Bexkepensr 3amesx B dabopa-
topuio Ilrepa Hiopm w mompocmya y Hero paspemmeHHsA B3ATh
Ha Bpema mpemapar paaus (Ampm Bexxepenn coGmpainca B
BTOT [eHb HPOYMTATh CTYNeHTAM JeKIHI0 O PafHOAKTHBHO-
cTH, W TpemapaT pajus eMy HY;KeH OBLI JiA TOro, 4TOOBI
MoKasaTh ciuymareisM Heckoiabko ombitoB). IIsep Hiopm
Hal eMy CTeKIAHHYK TPYOOuKy, B KOTODOH OBIIO HEMHOIO
(mempme 1 r) mOGHITOrO W3 MOAXMMCTAUBCKOH DPYyAH Be-
mecTBa ¢ GOabImOl mpuMecTbio pammsA. Tpybouxa OmIa 3a-
BepHyTa B GyMary u IHOJIO}KeHA B KaPTOHHYIO KOPOOKy. Ty
xopoOKy Bexrepenb HeGpe;KHO 3acyHYJN B RUIETHBIA Kap-
MaH, W OHA IIpoNeKaja B KapMaHe OKOJO INeCTH YacoB.
Jlyan Bexxepeis, mCHyCKaBIIHeCsS STEM IpelapaToM, GHLIH
TAaK CHABHBEI, 9YTO Korma Bexkepeab B IaabToO BOHIeN B TeM-
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HYI0 KOMHATY, B KOropoil OBLI HKpaH ¢ INIATHHOIMAHUCTBIM
GapmeM, W Iomomea K SKPaHy, SKPaH HA4al OYeHb CHIBHO
CBETHTBCS: JYYA CBOGOTHO TMPOXOAWIH CKBO3b IAJBTO,
¥ Kaske KOTHA DKPAH MOAHOCHMIX K cuumHe Berkepeas mpaMmo
NIPOTUB JKAIETHOTO KapMaHa, rfie Oblia TpyOoduka ¢ Ipema-
paToM panus, SKpPaH CJIeTKa CBETHJICA IIOf AelcTBHeM JydeH,
IpOMeNmMAuX HACKBO3h UYepes TPYyMHY KIeTky Ampu DBek-
KepeJs.

Yepes 10 gmeitr, 13 ampens, Bexxepenp oGmapy:msua y
ceGs Ha rpyAam, Kak pas HA TOM MecTe, ©ie OBLI KIIeTHBIA
KapMaH, MaJieHbKOe KpacHoe IATHHINKO. Boim me OBLIO
arKaKoil. IloTeM HATHBIMKO HaYamo pacTm, cHelalock Ooiee
TEMHBIM, a 9Yepe3 HECKOIbKO [HeHl OHO HPHWHAIO0 TAKYIO Ke
dopMy u Takme pasMepH, Kak CTeKIsgHHAs TPyOOUKa, B KO-
topout Obut pamguit. Emje uepes HecKonbko mHell Bexkepenb
MOYyBCTBOBAJ CHIbHYI0 Goib. Hoska pacrpeckanacs, o6paso-
Balach f3Ba, W DekKepenb B yace obparmica K Bpady.
Bpau mpumanca geunth 3Ty A3BY, KaK JedaT 0GBIKHOBEHHBIN
OKOT, W TpuOJAM3UTENIHHO Yepes Mecdl] sA3Ba 3aKpHUIach I
sapy6nesanacs. Ho eme wepes mBa romga mocie 3TOro IIPOHC-
mecTBUs Ha TPyaum Bexxepens 6buT BUIeH OTUeTIMBLHIA Ge-
bl mIpaM B TOM MecTe, e paHbine Oblla 9Ta PaHKA.

Horga Ilrep Kwopm ysman o mpoucmecrsum ¢ Bexrepe-
JeM, OH NPWHAJCA HAPOYHO [eJaTh BOT KAaKMe OIBITHI:
ONMH Pa3 OH IPHUBSA3aJd K CBOeil pyke Ipemapar pagus HA
mecAaTs gacoB. Uepes merorQpoe Bpemsa y Hiopm, Kak mpesx-
me y DBexxepens, moaBmiach KpPacHOTa, HAYAJIOCH BOCHAJE-
HEe, a 1epe3 HEecKOJbKO fAmell oTkpburack pamka. Oma ogensb
canbHO Gojlela WM IIPONIIIA TONBKO IOCHe YeTHIpeX MecsANeB
JMedeHus; Ha KOMKe, Kak m y DBewrwepens, ocrajica rayGoxmil
Gennrii mpam. [Ipyroit pas Ilvep Hiopm mompoGoBan momO-
cHTh B KapMaHe KDPYNWHKY pajmsa mondaca; depes 16 mgmeit
HA KojKe 06pasoBaiicA OKOT, 3aTeM BCKOUMJI BOJABIPH, KOTO-
pHIil IIpOIIEN TOTBKO Yepe3 IBe Hefeu.

0O6o Bcem stom Ilsep Hiopm pacckasan unapmmckoMy
mokropy Iammo, paborasmemy B rocumraize Cen-Jlym. J[ow-
trop [ammo cpasy coo6pasmi, UT0 ecAW pPafmil TaK CHIBLHO
melicTByeT HA 9eJIOBEUECKYI0 KOY, TO 3TO JONKHO OKA3aThe
cA OYeHb BajyKHBIM I Me[JuIuWHE. Begb Bce Bpaudm OYeHB
XOpOmo 3HAIOT, U4TO MeficTBHe JIEKapCTB CHIBHO 3aBHCHT OT
TO3BI: eclIm Kakoe-HHOYIb JEeKapcTBO GIArOTBOPHO JeHCTBY-
eT Ha GONBHOrO, KOTfAa ero IPWMEHSIOT B MalleHbKOH [ose,
TO B OGOJNBIIOA f03€¢ OHO MOJKET OKa3aThCs CHIBHBIM fAIOM,
CIOCOGHBIM OTHPABHTH HA TOT CBeT H 3Koposoro. He oxa-
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KYTCA JM JyYd pajfnsg, KOTOphle TaK BPeIHBEl B GOJBINON
103e, XOPOIIMM JIGKAPCTBOM ISl KOMKH, €CId HX NPUMEHATH
B MasneHbkoil mose? Jloxrop [lammo oueHb OCTOPOMKHO IIO-
npo6oBal mefcTBOBATH CHAGEHBKEMHE MOPHUAMH Jydeid pa-
AUA CHavajla HA JKHBOTHEIX, motoM Ha Jjiofeil. Orasamoch,
49TO B MAJEHBKHX /033X JY9d pagusa XOpollo H3JIednBa-
0T 2K3eMy, JUIIad, BONYAHKY U BCAKHE [pyrme O60ae3HH
HOMH.

Onbitamu  mokropa [lammo 3amATepecoBammch MHOTHE
BpauW U GHWOJNOTH, W C TeX IIOP MeJuUIUHCKHe HelicTBus Y-
qeil pajms OwLIM OYeHb XOPOIIO M3YyYeHHl B KIWHPKAX M B
6uonoruieckux snaGoparopuax. Bpaum cropo samermim, 4TO
CHIbHBIE Iy9W pPafgdsA, paspymas KIeTKH W TKAHH YejoBe-
9ecKOro Teja, He HA BCe KJIETKH W He HA BCe TKAHH JeHcT-
BYIOT OMMHAKOBO: T€ KJIETKH, KOTOpbie 00iamaiT CIoco6HO-
CTHI0 O4YeHb GBICTPO Pa3MHOKATHCA, TOpasfo CHUIbHEEe CTpa-
Jal0T OT pAa3pyMHUTEIBHOr0 MeACTBHA Jyded pamgusa, dem
Me[JIeHHO Da3MHOKAIoIuecs KJIETKHA. JTO OTKDPHITHE OKasa-
J0Ch OY9eHb BAJKHEIM, W BOT II0YEeMY: CYIMIECTBYeT TaKas
fome3np — pak; 9TO 0YeHh MYyYHUTENbHAS 0(0JNEe3HB, OT KOTO-
poii mormbaer MHOKECTBO JIOflefi W KOTOpas Ipes;xie CYmTa-
JIACh COBEDIIEHHO Heu3jaednMoil. Y GOIBHOrO pakoM o6pasy-
eTcd Ha KOKe HJIW BO BHYTPEHHHX OpraHax, HAaIpuMep B
rOpTani, B IKEJIYIOKe, pPAKOBAasA OIYX0Jib, OYEHHL OBICTPO
paspacraolnasgca ¥ 3apaskaiomas Bech OPraHn3M GOJHHOTO
TeMH YaCTUIAMH, KOTOPHIE OHA pAacchlIaeT BO BCe OPrambl
ero Texa. HieTH®W, W3 KOTOPHIX COCTOHUT paKoOBas OIYXOlNb,
pasMHOKAIOTCA OYeHb OBICTPO: ropasfgo OwicTpee, 4eM Te
KIETKH, W3 KOTOPHIX COCTOAT 3[0POBEIE TKAHH. A TaK Kak
Iy9W pagusa TeM CWiIbHee pa3pymaloT TKaHb, 4eM OBICTpee
PAsMHORAIOTCA €€ KJIETKH, TO BHIBON fACEH: HE00X0TUMO
BO3MIeHCTBOBATh HA PAKOBYIO OIYyXOJdb, OCTABHB OKPY’KaloIITe
3MOpOBHIe TKAHW IOYTH HeBpeNWMbIMH. Takroil crmocol geue-
HAS paKa Bpadd CTajld NPHMEHATH YiKe dYepe3 HECKONMbKO
JIeT MOoCde OTKPHITUA Pafusd, U HTOT CIocod faBaj Iperpac-
Hble pesyabpTaThl. Jledemume TPOU3BONMTCA TaK: Iperapar
pamuA TOMeInaiT B 30M0TOH (YTHAP W TPUKIATBIBAIOT K
pakoBoil omyxonu. Eciu Toapko 6ojie3HL He CIRIIKOM 3aIy-
meHa, T. €. eCId MHUKPOCKONHMYECKUEe KYCOUKH OMyXodu errne
He ychead pas3HecTuch (M0 KPOBEHOCHHIM W NuM@aTAYeCKIM
cocyllaM) II0 BceMy Tely GOMBHOTO, TO JeueHne OOLIKHOBEHHO
osenb xopomo ypmaerca. Ilnoxo oHO ymaeTcs TONBKO B TeX
clIydasx, KOTfa paKoBas OIYyXOdh pacTeT OYeHb TIYGOKO
BHYTpH Tejla, Hampmmep B xeaynke. Omyxonp Ha Kosme
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VHAYTORAETCA IPHA JAOCTATOYHO DHEPTAYHOM JICYCHAW OYEHD
OBICTPO — HEMIeNH B 1BE.

Horga Bpaum crajm neddmTh JIydaMH pafHs pasHeie Go-
Ne3HA, TO HA papmil ceffyac e mosABEACA cmpoc. Bee Kpym-
Hble GONPHEOK 00A3aTENbHO 3aX0TeqM HMETh y cela XxoTd
OBl KPYHNHHKY TOr0 BemIecTBa AAA TOro, Iro0Bl M3JIeIABATH
romxusie Oonesgm. Ho pammii mocraBarp GBIO 09eHBH TPYHHO.
Hesenkmit ¢namr I'msens Bckope mocae toro, kak Ilbep m
Mapua Hiopa orxpourm papmmit, mocran us Hoaxmmcrana
0olbmIOe KONHYECTBO TEX K€ OCTATKOB OT ImepepaboTkmn
YPaHOBO# CMOJISAHOH PYHBI, KOTOPHIMA MONH30BAJIHCH H CYI-
pyru Hiopm, m magan go6miBaTh M3 HUX pajAll, UPAMEHAS
Te e camsle cmocolEl. Ilocie 5TOro OH 04YeHH BEJHKOLYIIHO
pasocian Bech HMOGHITHIA MM pagmii BceM (PH3AKAaM, KOTODHIE
33aHMMANHCh H3ydeHmeM nydeil Bekkepens m mpoGoBaiam pas-
rafath TaWHY PagHOAKTABHOCTH. ABCTPHIiCKOEe NPAaBATENLCT-
BO 09eHb CKOPO c000pa3miio, 94T0 OTGpOCHl OT HepepaboTKM
YPaHOBOH# CMOJAHOH pYHHI Temeps OYAYT IEHATHCA JOPOKe
CaMoro ypama, W IIPOCTO-HAIPOCTO 3aMPETHIO BEHIBO3WTH STH
orGpocel 3a rpaHmmy. JTO IOMHANO IEeHH HA pagmii A0 Ta-
KHX TIPpEfle]IOB, 9T0 Aake Te (U3MKH, KOTOpHIe OGOoNbIme BCe-
ro cHelxamm aiA OTKpeITES # HoGeram pamuma (IIsep m Ma-
pua Kiopm, Tmsens), moTepanm BCAKYI0 BO3MOMKHOCTH e€ro
moxkynarb. Horma uepes HECKOABKO JeT IOCAEe OTKPHITHA pa-
IdA aHrIAACKAM (U3EKaM IOHANOOHIOCH KPOXOTHOE KOJH-
9ecTBO PafiEA [JIA HAYYHON paGoThl, OHW BHIHYKIEHH OBLIH
HCIIOIb30BATh OYEHD CIOMKHYI0 TNPOTEKIMI0: O0paTHmiInCh R
npuany Ysabckomy (HAacleHEKY AHIJANECKOTO IpecToia),
A OH BOCIOJIb30BAJICA CBOMMH 3HAKOMCTBAME H CBA3AMHA
pHU JBOpe aBCTPHIICKOr0 WMMIIepaTopa, ITOGHI NMOIYYATH pas-
pelmenmue BHIBE3TH B3 ABCTPHA HEKOTOPOE KOIMIECTBO OCTAT-
KOB OT mepepaGoTKE ypaHOBOH CMOJSHOH Py/HL.

B 1912 ropy Ilapmsxckuit yauBepcuTeT COBMECTHO C 3Ha-
MEHMTEIM MemunmuuckmM unaCTATyTOM IlacTepa oprammsoBad
B ITapme Tar mHaseiBaemwil MucrutyTr pagmsa. ITOT HMHCTH-
TYT OTKPHUICA HAa yiadme, KoTopasa Oblia HasBaHA HMeEHEM
TTvepa Hiopm, a mamam Hiopm momyumma JOMRHOCTH HUpeEK-
TOpa BHTOT0 HWHCTHTYTA, KOTOPYIO OHA COXPAaHMIA OO0 CaMmoii
coeit cmeptu (B 1934 romy). B sroM mHCTETYTE mpOmM3BO-
OATCA BayKHBE (PU3MUECKHE WMCCIEOBAHWA, OTHOCAINHECA K
cBolicTBAM PafMOAKTHBHLIX BEINECTB W HX Jydeil, HO, Kpome
TOro, eme W IIPOM3BONMTCA Jeuenme Goababix. B 1918 ropy
Mapua Kopwr nmogapmia KIWHWKE CBOEr0 WHCTATYTA TPaMM
paiud, U3BICYCHHBIA €10 W ee MYKeM N3 HOaXHMCTAJIbCKOM
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PYABl H IIpe[CTaBIABMEA ee JHYAYI0 COGCTBEHHOCTH; B TO
BpeMsa, Koriga OBLI cHedam 3TOT MOJApOK, TpPaMM pagus
CTOMJI CTO THICAY MOMAapoB (TONTOpa MEIIMOHA (PPAHKOB).

IIpaxkTuyeckne TpUMeHEHHS pajgdsa B MeAHIAHE BHI3BANA
HEOGX0MAMOCTh ROOLIBATH 3aBOMCKAM IIyTeM 3HATYATEIbHEIE
xonmuectBa pamma. B 1914 romy mpasmrenbctBo CoenwmmeH-
naeix IllratoB opramms3oBamo 3aBOA [JIA MOOBIYE pajgAsa H3
TAaK HAa3LIBAGMHIX KapHOTHTOBHIX PyJ, KOTOPEE BCTPEIAIOTCSH
B pasmeix Mecrax Coenmmemmwix IllTatos m copmepmar B
cebe ypam u pagmit, B 1921 romy B Mmecreuxe Hartamra
(6exsrumiickue Bragenms B LlemTpambmoit Adpure ¥)) OGpiiu
OTKPHITHI GoraTele 3alieskdH ypaHOBOH cMomnsaHO# pyasl. Oxa-
BaJIOCh, UTO B HTOH Py/le eCTh JOBOJILHO 3HAYMTENbHASA INpH-
mech pagus. Ilostomy B 1923 roxy B mecreuxe Ooxen, BGIE-
3u Oeawprumiickoro ropoga AHTBepIeH, GBI IOCTPOEH pafde-
BB 3aBOJ, Ky[a NPWBO3WIN YPAHOBYI0 CMOIAHYIO DYAY,
nmoGeiryio B Hartamre, m m3piaexanam u3 mHee pagdit. B redenme
MecAla HA 9TOM 3aBOfle MOCHBANM dWeThIpe rpaMMa pajus.
Cmoco6 mo6GBIuM, B OCHOBHOM, TaKoOil ke, KaK TOT, KOTODHIi
npumensaan IIvep m Mapma Hiopm B cBOomx mepBrix maGopa-
Topuax Ha yimme Jlomom m Ha yiamme Hiosse. ItoT cmocol
OYeHE CIOMKEH; AJIA WHTEPECYOINXCA ML IPHBOJAUM LUTATY
n3 «Hypca ob6meit xmmmm» upod. B. H. Menmyrkuma
(4-e uzmamme, Jlemmarpan, 1933):

«IlepepaGorra ypamosoit cmonkum B OojieH BegeTCA TaK:
HDelicTBHEM CepHOH W aSOTHONH KHCIOT W3BIEKAIOT M3 PYIbI
coeMHEHMA ypaHa, 3aT€M IOCJIe yHaJeHHA KpeMHe3eMa o06-
pabaTHBAOT COMAHOK KHCIOTOI u (mocie mpuGaBieHus
HeoGXOoUMOT0 KOJWYecTBa coleil Gapus) NOXydeHHBIe cep-
HOKHCJIBIE conm Gapusg W pagds OTQUIBTDPOBBIBAIOT M IOT
HaBjJeHWEM HATPeBAIOT C PACTBOPOM COMNBI A IIepeBojia
CePHOKHCIBIX coneil Gapmsa W pajusa B YIVIEKHECIBe; OX pa-
CTBOPAIOT B UHCTOM COJAHOW KHUCIOTE W CHOBA OCAMKMANOT
pactBopoM yriematpumeBoit comxn. Ilomyduemnbie wmcrtwie yr-
JIeKHCIbIe COJH JefiCTBHeM YUCTOH JKe COMAHON KHCIOTHI
TePeBOAAT B XJIOPHCTHIE Gapwil W paguil, TOTOBAT MOYTH Ha-
cermenasit npm 100 °C pacTBop WOCHegHMX M OXIAKAAT
ero; mpE APOGHON KPHCTANAM3AMUE CIEPBA OCAKAAETCS
TPyHAHEE PACTBOPHMBI XJODHCTBIA pafmil, MOTOM Y’Ke XJo-
pucreiit Gapmit. IlosroMy oTfembHO COGHpAOT IepBHIE IOP-
OIA KPHECTAWIOB m mociaenyiomue. G MaTOUYHEIM paccoioM |

*) Haramra—B HacTOAmee BpeMA nmposmHNEA IMaGa B 3ampe.
(Ipun. ped.)
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DTEMA KPHCTANIAMH IIOBTOPAIOT MHOTO Pa3 TAKYI0 IEPEKpH-
CTANNM3ANAI0, TIOKA HE TOJXYYHTCA XIOPHUCTHIA Oapmit co
3HAUATENHHEIM COJEP/KaHEEM XJIOpHCTOro pamma. Torma
pacTBOp HX OCAKTAIT YTIEKUCIOH CONBI0 aMMOHHS, HONY-
9eHHHIA OCAJ[0K IIPOMBIBAIOT, PACTBOPAIOT B GpPOMOBOAOPOX-
HOM KHUCIOTe W MONYdJaloT emje Golee Pa3NMYAIOmMuEcs PacT-
BOPHMOCTHIO B Bofe GpommcThle Oapmit m pammit. Ix cmoBa
TMOABEPraloT APOOHOH NePEeKPHCTANIM3ANAA BIIOTH [0 IO-
JIydeHuss 9ECTOTO GPOMHCTOrO Pajus, KOTOpHIA 3amamBaloT B
CTEKIAHHBIE TPYOOUKH, IIOMEIIEEHEE B TOICTHIE CBHHIIOBHIE
QyTaAApEl, W COXPAHAIT B OTAANEHHOM OT JKANLA IIOMe-
MeHAn»,
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TJIABA BTOPA{A

ATOMBI

DuzuaecKkme ABIEHHS, IPOUCXOJAMEE B OKPY-
JRaomeM HAC MEApe, IIPEfCTABIAIT OECKOHEUHYI0 IIeNb 3a-
ramok. Boma, oxmampmasch, mpeBpamaercsa B TBepAakbld, Gec-
IBeTHHI Jiefl, HATPEBAAChH JKe, CTAHOBUTCA HEBHJUMBIM BOJA-
BeIM mapoM. Ecam ee cilerka MOMKUCIAATE CepHON KHUCIOTOMH
H TUPOIYCKATh 4epes Hee BIEKTPUIECKHl TOK, OHA ITOCTEIeH-
HO TIpeBpamaercsa B ABa rasa — BOXOPOX Z Kuciopox. Cromr
TOJBKO CMEIIaTh STH rasel W IOMKedYb HX HCKPOH, KAk OHH
€O B3PHIBOM CHOBA NpeBpamaioTca B Bofxy. Baectamee sxene-
30 B CHIPOM BO3[IyXe IIpeBpamiaeTca B p:xaBudmHy. lopsarmmit
YyroJib CTAHOBHTCA YrieKHCIeM rasoM. Ilomnmmmo, «mpmpopa
HaXONHT YJOBOJBCTBHE BO BCEBO3MOKHBIX INPEeBPAIIEHHAXY,
KaKk KOrJa-TO CKas3aJ 3HAMEHHUTHIA aHramitckmit yaeHsir Vca-
ak HsloTon. VI Bce 3TH mpeBpamieHAA CTAaBAT Iepel HaMH
BCe TOT jKe BONpPOC: B UeM B3aKNI0TIAeTCA HHTHMHASA, BHYT-
PEHHAS CTOPOHA BCEX 3THX SBIEHWH, KOTOPHIE MHEI BOCIIDH-
HAMaeM Kak XOJof, KaK TeINlo, KaK IuiamMsa, RaK B3DHB
o 1. 1.? KakoB 3aKkyJIHCHBI MeXaHU3M BCeX BTHX TeATPAJib-
moix 3¢PexrToB, KOTOpEHEe MBI BCe BpeMs1 HAbIOfaeM m KOTO-
prie msydaerT ¢pusmra m xmmuA? C [aBHBIX IOp JXIOAH CTpe-
MHAJIHCH IONYYHETH OTBET HA 9TOT Bompoc. Y eme mepen tem,
Kag HayKa [opocla IO TOro, 9ToGBI CyMeThb OTBETHUTHh HA
BTOT BOIPOC MPABANBHO, HeTepmexdmBele (PWIOCOPHT TbITA-
IACh OTBETHTh HA HET0, 3aMEHWB CTPOrOe HCCIeNoBaHHe
TPOCTO JOTamKOR.
ray6oxoit npesnoctm, Gombme dem 2000 mer ToMmy
gasax (B 5-M cTo;eTHEm [0 HaYaNa HAMEro JETOCYHCIe-
munA), rpedeckne ¢urocodsr demoxpur A6mepcrmit m Jles-
KONT BBICKA3aJM 3aMEYaTeNbHYI0 NOTagKy, KOTOPO BIOCTE-
cTBEE OBLIO CY/KIEHO CHITPaTh OIPOMHYI0 DPOIb B HCTOPHH
HayvHOro moHEMamdsa Mupa. [JeMoxpur m JleBKumm yrBep:x-
Jgand, 970 BCe Bem¥ B MHDPE COCTOAT A3 HUYTOKHO MAJIHIX,
HeBHNHMEIX IIa3y [0 IpHIMHEe CBOEH MAaNOCTH, YACTHI. ITH
9acTHNOBl y3ke He MOryT OBITH DPa3spesaHsl HA HajJbHeHmue
9acTH, OHH HBJIATCA NOCICAHEMH H CaMBIMH OCHOBHBIMH
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YACTHI[AMH BCEr0 CYM[ECTBYIOIIEr0 HA CBETEe; MOITOMY OHH
NOJIYyIW/IA Ha3BAaHHE «aTOMOB» (IMO-rpeYecKHM «aToMOC» 3HA-
9AT HEMeIAMOEe — TO, YTO He MOMKET OBITh paspe3aHo WiIH
pasopsano). Ho B ToM poe aToMOB, KOTODHIM ABIAETCA
KaJKO0e TeJI0 OKPYIKAWINEero HaC MHpA, MBI He BHOUM OT-
HeIbHBIX aTOMOB, MOJOGHO TOMY KaK B poe IT4eJ MbI H3[ann
He BHIMM OTHEILHBIX ITYes: BCE IIYelbl CIHBAIOTCA AJA HAC
B ONHY CIUIOIIHYI0 Ty4Yy. Bce sBIeHHA, IPOHCXONAIIEEe HA
cBeTe, 3aKJIIYAIOTCA JHOIL B TOM, YTO ATOMEI ABHKYTCA B
mpocTpancTse, 06pasyoT APYr ¢ APYroM Pas3Hbe KOMOGUHATHAMN,
3aTeM 3TH KoMOMHAIHA pacmajaloTCsA, BO3HHKAIOT HOBbIE
® T. 0. MH MoskeM BHAETh IUIaMsd, OIIYINATh XOJOJ, TEIIIO,
CHIBIMIATH 3BYK ® T. /., HO BCe BTO JHING BHEIIHAA BAAEMOCTH
Bemeit, BOCIPpAHEMAaeMasa HAIIAMA HECOBePIIeHHLIMA OpraHa-
MH 9yBCTB, a Ha caMoM jpeime (¢ Tofi camofi BHYyTpeHHeI,
3aKYJAMCHOM CTOPOHBI, 0 KOTOPOHX MBI FOBOPHIA PaHbINE) IPO-
HCXOHT OHO TONBKO MABHKEHAE AaTOMOB, HX IlepeMeIleHHe
B IIPOCTPAHCTBE, PaspylieHne H BOSHAKHOBEHHE BCE HOBBIX
¥ HOBEIX IIOCTPOEK H3 TOrO K€ CAMOro BOYHOr0 MarepHana —-
aTOMOB.

B sToM m 3awrmiovanocs yuernme Jleskmnma m [{emoxpnta.
Xorda 0HO OHUIO OCHOBAHO HA IIPOCTOA forajKe W He OBLIO
TOJKPEIIEHO CePhe3HBIMHA JIOKA3ATeJILCTBAMH, TEM HE MeHee
OHO TOJYYHJIO IIMPOKOe DPACIPOCTPAHEHHE yike B TIyGOKOH
OpeBHOCTH. Y9eHHE O TOM, 4TO BCE Tela IPHPOMEL COCTOAT
n3 aTOMOB DPa3HOM BeAMYMHBI W pasHoit gopmsl, GLLIO oOCO-
Genno passuro dumrypom (300 mer mo magama mHamero le-
tocumcnennsa) m Jlykpemuem (B I Bewe p¢ mauaza mamero
nerocuncierus). He TONbKO TpeKo-pEMCKas IHMBHIN3ANASM
co3fana 3TO yUeHWe, HO M MHIWIICKaA: coBpeMeHHHK JIykpe-
nua meEAuickmit gumrocod Hamama yumn, 9ro rTema cocrosar-
73 aTOMOB, OTIMYAWINUXCA JPYr OT Apyra pasiIndHbIMHA
cBoiicTBaMu. Menbuafimas DOBUIMHKA COXHETIHOTO Jyda,—
rak yumi Kamajia,— COCTOHMT W3 IIECTH aTOMOB, W3 KOTOPHIX
KasKele /[Ba «Bojeil Gora mim eme 4eM-HEOYOb» COETAHEHE
B nBoiiABIe aToMbl. YeThipe MBLIMHKHE COJHEYHOrO jyda o6pa-
3YIOT CHEAYIONyo0 IO CIOKHOCTH YaCTHIY,— C BOCXUTHUTENb-
Holl HariocThio mpomoikaer Hamama (kak 6yaro om Mor
060 BCeM 3ToM XoTh uro-HMOyAb 3HaTh!). Taxr, cmemanHag
danTacTndeckuMu u rpy6o OMUGOYHBIME PaCCYKTEHASIMM,
co3faBajach ATOMHCTHYECKAas TeOpHA — OfHA U3 Hamboiee
rIy0OKMX ¥ BayKHBIX TEOPHIl CTPOEHHA BellecTBa.

B cpepEMe Beka aTOMHUCTHYECKAs TeOPUsA HMeNa CPaBHH-
renpE0 Maso croponEukoB. Ho B XVII Bexre, xorma mayra
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cTama OTPOMHBIMH MIaraMd HATH BIOepef, Korja MOABHIACh
HayYHAA MEXaHWKA W HadYajla MOABIATHCA HAayIHAA XHMHESA,
aTOMHCTHYECKAas TeopHA CHOBA CTajJa pACIpPOCTPAHATHCA
cpequ $usmros um Purocodos. Bor dro rosopmr 06 aromax
Hcaax Heorom (mpuBommMm B TOYHOM IIEPEBOAIE ITOT OTPHI-
BOK, 9YpesBBIYafiHO XapawTepHBIA mia Haykm XVII croxde-
tua): «Mme npexacrasaserca, 9ro Gor ¢ camMoro Hagajla
COTBOPHA BEIIECTBO B BHJE TBEDABIX, BECOMEIX, HEIPOHHUIae-
MEBIX, DOJBMKHEIX YaCTH M 9TO BTHM JacTANAM OH HPHAAJ
TaK@me pasMepEl, Takyl (OopMy U TaKHe Apyrme CBOHCTBA H
€030 HX B TAKMX OTHOCHTENBHEIX KOIMIECTBAX, KAK eMy
HYKHO OBLIO Myia To# memw, [IsA KOTOPOH OH HX COTBODHIL
IrH mepBUUHbIE YACTHOE! a0CONIOTHO TBEPALI: OHH Hem3Me-
puMo Gonee TBEpAB, 9eM Te Tejla, KOTOPHE B3 HHUX COCTO-
AT,— HACTOJBKO TBEPAHI, 4TO OHM HUKOTNA HEe M3HANIABAIOT~
¢ u He pasbuBaloTca BApeGesrm, TaK KaK HeT TaKOU CHIHI,
KoTopas Moria OB pasfelnTh HA 9acTH TO, 9TO cam Oor
CO3MaJl HEepasNeJIMMBIM M HEeIHM B IEDPBEIH [eHb TBOpPEHHS.
NMenno moroMy, 9TO caMH 9YacCTHIBI OCTAIOTCA NEJNBIMHA H
HeM3MEHHLIMH, OHH MOTYyT 0Gpa3oBaTh Teja, 00Iafa0INme
TOH ke camMofl NpHpOROH W TeM ’Ke CTPOEHHEM BO BEKH
BEKOB; BeJb eclad OBl YaCTHILI M3HAINABAJINCH WX Pas3bm-
BAIUCh HA 9acTH, TO 3aBUCAINAsg OT HUX IPUPORA Bemlei
m3menminach GOb. Boma m 3semus, cocraBiemHEIe M3 CTAphIX
H3HOMIEHHBIX YaCTHI X OCKOJKOB, OTJIHIANUCH OBl IO CTpOe-
HUI0O U CBOHMCTBAM OT BOABI W 3€MJIH, IOCTPOCHHBIX H3 eIIe
OeJBX d9acTHI B Hauaje teopenmsa. Ilostomy, mas Toro
9100b IPHEPONA MOrJia OBITH MOJTOBEYHOI, BCe H3MEHEINA
TeJl IPHPORLI MOTYT 3aKIIIATHCA JUINL B IepeMeHe pPacio-
JI0jKeHusT, B 00pa30BaHUE HOBHIX KOMOWHATWA W B BHIKCHHE
9THX BEUHBIX JaCTHN.. Bor Mor cosgars JacTUIBI BemecTsa,
ofrafaoinue pasHbBIME pasMepaMy W pasHoil opmol, mome-
CTUTH HX HA Pa3HLIX PACCTOAHEAX APYT OT APYra, HANEIUTh
¥xX, GLITL MOKeT, PAa3HBIME IUIOTHOCTAME W PasHHEMH Aefict-
pylomuMu cmiamu. Bo BceM sTOM s, mo KpaliHelt Mepe, He
BUJKY HHKAKMX BHYTPEHHHUX NpeTusopedmit.. Uraw, mo-smmau-
MOMY, BCe Tejia OBLIM IOCTPOEHBI W3 BHIMIEYMOMAHYTHX TBEp-
ABIX HEOPOHUIAEMBIX YacTHUIl, KOTOPHE OBLIH B TEPBHIA MeHB
TBOPEHHUS DasMeIleHbH B IPOCTPAHCTBE IO YKA3aHHIO GojKe-
CTBEHHOTO pasyMay.

B 1661 rony amrmmuammm PoGepr Boiins omyGmmkosam
Kuury mof sariasmeM «CxenTwdeckmil XumuK». B srofl kmm-
re OH Jal HeoOLIKHOBEHHO ACHHI aHAJIA3 aTOMHCTHUYECKOR
TEOPHH C TOYKH 3peHusA XuMum, ATOMBI, Kak yuma PoGept
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Bofinb, GEBalOT pPasAMYHBIX COPTOB; BCE TeNa, HOCTPOSHHEIO
73 aTOMOB ONHOTO H TOTO K€ COPTA, ABIAIOTCA «IPOCTHIME
renamm»  (Temeps TOBOPAT — XHMUYECKEMH 3IEMEHTaMH).
AToMBI MOTYT, COGAMHASACH NPYrT € MAPYroM, 0OGPa3OBEIBATH
Gosnee caommble gactunn. Ecam xakoe-HEGYAb TEIO COCTOHT
W3 OJJMHAKOBHIX TACTHUI, KayKMasg W3 KOTOPHIX €CTh KOMOWHA-
INA HECKOJNBKHX aTOMOB Pas3HOr0 COPTa, TO TaKoe TeJo, IO
Boitno, aBusercs «coBepiieHHOil cMecbioy (Temepb HPHHEATO
TOBODATH — XUMHUYECKAM coefuHenmeM). Bearas «coBepmen-
Hasg CMeCh» MOKeT OBITh pas3loKeHa Ha (MPOCTHIE Telay,
w3 KOTOpHx oma coctouT. OMHAKO CKYNHBIE XHMOUeCKHe IIO-
sganua XVII Bexa me mamm Boiiao BO3MOMKHOCTH YCTaHO-
BUTDH, KaKOe W3 OKPY;KAIOIIX HAC TeJl ABIAIOTCA «COBEPINEH-
HBIMU CMECAMEY», a Kakme — «IpocTeiMu Teiamm». Om mae
CKIOHEH 0L JOMYyCTUTH, 9TO ENHHCTBEHHBIM W3BECTHEIM
(IOPOCTHIM TEJIOM» ABJIAETCHA BOHA, & 49TO BCe NPYyrue Beme-
CTBa — B TOM dUHCJe 3Kejeso, MeNb, 30J0TO, cepebpo, CBH-
Hel, PTYTh — 3TO «CoBepmeHHsle cmecu». B astom DBoiinp
sabnyskmancsa, u GolbIle CTOMETHS MOHAMOOWIQCH HJIA TOTO,
97005 BBIACHNTH, KaKMe Tela ABIATCA CIOKHHEIME, T. e.
«CMECAMMUY», 8 KaKHe — IIPOCTHIMH.

B 1808 romy B Jlommone Botmen mepswiii ToM Kamrm «Ho-
Bag cmcTeMa XmMmmdecKod ¢miocommy, mammecammoit [sxo-
som JlampromoM, yumrenem B Mamuecrepe. B sroit kmmre
Hanstom, mo cymecTBy, moBropsier B3raamel Boiinsa, Ho Ka-
Kasg OrpoMHAs pasEmma Me;kmy kamramm Boina m [aasronal
He Oymem 3a0niBaTh, 4TO MEKIY BEIXOIOM 3THX MABYX KHUT
mporio 147 ner m uro B TedeHHe ITUX JeT B XAMHW IOSBHI-
ca Jlasyasne. Vime GBIIO W3BECTHO, UTO BOKOPOM, KUCIOPOL,
a30T, yriepom, cepa, ¢ocdop, HaTpmit W Kaami (OTKPHITHL
Jlosn B 1807 romy), wansumit, crpouumit, Gapmit m Marmmit
(orkperTer Tem ke oem B 1808 romy), xeneso, mEHE, Mefs,
csmHeln, cepeGpo, MIaTHHA, 30J0TO W PTYTH ABIAITCA TpPO-
CTHIME TeJaMHM, & BOJA, aMMHUAK, YIVIEKACIHH ras W MHOTHE
Npyrue — CIOKHHIME. B XmMmm y:xe ymoTpeGuanmch Becsl,
¥ TeNB PAJ KONMYECTBEHHBIX AHAJM30B CIOKHEIX BEIIECTB
yske 0w mpomssenen. Ilosromy [[sxom JamsTom m mor mo-
CTaBHTHL IIepel coGOi CMeNyi0 3ajady: OIpPEefeldTh OTHOCH=
TeNLHbIe MacCHl BCEBO3MOKHEIX aTOMOB.

Bomopon — mpoctoe Tesno, paccy:kpan Jlambrom, smaumr,
BOJIOPOJl COCTOMT W3 aTOMOB OJHOFO W TOrO jKe COPTA — aro-
MoB Bomopona. OGosmaumm aTtom Bopopona 3maukoMm (). Kuc-
JIOPOJ — TOMkE IIPOCTOE TeN0; 3HAYHAT, KUCIODOX COCTOHT M3
aTomMoB Kmciaoposna. Bsemem mua mmx smazor O. Boga — sro
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XEMHAYeCKoe coemmmerde («CoBepIIEHHAA CMeCh», KaKk CKa-
san G PoGepr Boiinb); sHA4HMT, 0HA COCTOHT M3 KAKHX-TO
YaCTHI, KaKAad H3 KOTOPHIX IpPeACTaBliAeT KOMOHHAIMIO
OIIpefieIeHHOTO YACAa BOMOPOMHEIX 4TOMOB € ONpefleIeHHBIM
YHCIOM KHCIOPORHEIX aromoB. Takywo gacTHmy, COCTOAMIYIO
U3 HECKOJNBKHX CIEINIeHHHIX APYT ¢ APYroM aToMoB, [l:xom
JlagpTOH HA3HIBAJ «CIOMKHBIM AaTOMOM»; B XHMHH Temeph
MPeAIOYATAIOT YIOTPEGIATh CIOBO (MOJIEKYJda», KOTOPHIM H
MBI OyhgeM Bce BpeMs IONb30BaThcd. MITak, BOma WiIH BOMA-
HOM map COCTOMT M3 MOJEeKyJa Bomgel. Hamas Moliexyia
BOAH, Kak pemun JalbTOH, pPYKOBORCTBYACH IPH 9HTOM
«IPUHIAIIOM IPOCTOTHI», COCTOAT H3 [BYX aTOMOB — aToMa
BOIOpofia W aToMa Kuciaopoma. Mosdexyna Bogsl, mo Jaibto-
my, umeet BoT Kakoit sum: OQ).

Orcoia erKo 3aRIOYATH, BO CKOJIBKO Pa3 aTOM KHCJIOPO-
Iia TsDReJiee, YeM aToOM Bojopoma. Hamgwuiii Qynr *) Bomgsr —
Kagk CJIaCHIH XMMHIECKAe AHAIW3HE, IPOH3BEJEHHEIE CAMAM
JlanrbTOHOM H JPYrUMHE COBPeMEHHHIMH €My XAMHKaMu,—
cocront u3 1/8 dyrra Bomopoma m m3 7/8 dymra Kmciopona.
A Tar Kak BCe MOJEKYJHl BONHI COBEPIIEHHO OMMHAKOBHI, TO,
3HAYAT, X B Kaskgoi Moxeryide BoAsl 1/8 wacTh ee Maccsl —
9TO Macca aTroMa BOJOPONAa, & OCTAJbHEE 7/8 ee Macce —
9T0 Macca aTtoma Kumciopoma. OTciooma ciegyer, 49TO aTOM
KHCIOpOfla BecHT B 7 pa3 Ooxsme artoMa Bomopoma. Eciu
B3ATH MAg¢Cy aToMa BOMOPO/a 3a EMUHHIY, TO Macca aToMa
KHcliopofia GymeT paBHA CeMud.

Taxum e oOpasom JladbToH oOmpeneNmia W BO CKOIBKO
pas Macca aToMa asora, KOTOPHI OH 0003HAYAN 3HAY-
xoM (D, Goasme Maccel aroMa Bomopoma (. laa srtoro om
BOCIIOJIb30BAJICA XMMHAYECKAM AaHGJIH30M ra3a aMMHAKa, KO-
TODHIL ABIAETCS XAMHYECKAM COIHHEHHEM a30Ta H BOXOPO-
7a. PyKOBOCTBYACH TeM e CaMbIM NPHHIATIOM IIPOCTOTHI,
JlanbTOH TPEIONoKEI, IT0 MOJEKYJIa aMMHAKa COCTOHT M3
OIHOTO aTOMa BOJOpOJa W OTHOTO aTOMa a30Ta, T. €. HMeeT
sup OO.

Amann3pl aMMAaKa TOKasaldm, 4TO Ka:kAei QyHT amMMma-
ka cocromr m3 1/6 ¢ymra Bomopoma m 5/6 ¢ymra asora.
IIpaMensas TaKoe ke caMoe pacCy)KoeHWe, KAK pPaHbINE, Jier-
KO 3aRJIIYATH, ITO aTOM a30Ta MOJKeH ObITh B IATH pa3
TAMKENee, 94eM aTOM Bomopofa. Ecim mo-mpeikmeMy camMTAThH

*) OyAT — e[UHANA MaCCHI CTAapOo PYCCKOX CHCTEMEI MeD,
1 pyrT=409,5 I\
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Maccy aToMa BOOpOda pAaBHOM. efWHUIIE, TO Macca aToMa
a30Ta OKaskeTcsd, 10 [aiapToHy, paBHOA MATH.

BonsmuM wWcnbTanmeM [OiIA ATOMHECTAYECKOH TeOpHH
oKasaica ciyudait yriepoma. Yriepod oGpasyer ¢ KHCIODPO-
OOM He OFHO, a IeNBIX [BA PA3NHYHBEIX COeJAHEHHA: B Off-
goM #W3 HEX (OKHCH yriepofa) HA 3aJaHHOE KOMHYECTBO
yriepojga TPHXONHUTCA CPABHATENHHO MAJI0 KHUCIOPOXa, a B
npyroM (yriekmcusiii raz) — ropasgo Goabime.

ITosToMy Momexyny oxmem yriepoma laiabToH Ipemio:Kmi
pucosats B Bume ()@, rge 3mauox @ 0603HAYAET ATOM YI-
Jepofia, a MOJNEKYJy YIIeKHCIOro rasa, B KOTOPOl KHCIOPO-
na Gompire, on mpegnoxkmi pucosath tTak: QOQO®@. Uneimm
crosamH, mo JladpTOHY, MONEKYNa YrIEKHCIOTO ra3a COCTOUT
H3 Tpex aToMoB ([BYX KHCIOPOMHEIX M OJHOTO YTIEPOTHOrO),
a MONEKyJa OKHACH Yriepofa — W3 MABYX AaTOMOB — KHCIO-
POTHOr0 W YrIepORHOT0. XWMAYECKHHA AHAIHM3 YTIEKHUCIOTO
rasa -fmokasaj, 4to (PyaT yrIeKHCaoro rasa cocromt m3 5/19
¢dynra yriepoma um 14/19 ¢ymra wmcropoma. Tar kax Takroe
sKe caMoe COOTHOHIeHWE JOKHO GHITh W JJIA MACCH Kaskoi
OTHENIbHOH MONEKYJHl YIIEKHCIOr0 rasa, TO, 3HAYAER, Macca
atoMa yriaepona pasHa 5/14 dwactAM MaccH JBYX aTOMOB
KHCIOPOfa, T. €. OHA paBHA H/7 Macchl ONHOTO KHCIOPOTHO-
ro aroma. Coxpamsaa Ty ke yclIoBHY eqummmy (Macca aTo-
Ma BOMOPOJA pPaBHA eNUHMIE MACCH) W 3HAA, 9TO B JTHX
OTHOLICHUSAX Macca aToMa KHCIODONA paBHA 7, MEL HaijeM,
9TO Macca aToMa yriepofa JO/KHA OHTH paBHA 5.

Jlo cux mop MHI elle HUTNe He HMEIHW IIOBOAA IPOBEPHTH
NPaBUIBHOCTh BTUX B3TJIAMOB, CHAENAaB W3 HUX KaKOH-EuOYIb
BEIBOJ, KOTODBII- MOJKHO OBIIO GBI yiKe 3aTeM CpPaBHHTHL C
oneitoM. Ho Temeph Takas BO3MOMKHOCTL IIPECTABIACTCA:
ecoH BEePHO TO, YTO MBI TOBODHIH O MAacCaX aTOMOB YIJEpO-
[a W KHCIODPORA, TO B OKHCH YIIEPONA, MONEKYJNa KOTODOit
mmeer By (O@ , orTHOmeHWe MaccHl KHCIOpOAa K Macce
yriaepoaa momxHo ObITh 7 : 5. Tak W oKa3anxoch: ONBIT TMOKa-
3aj1, 9To W3 7 (yHTOB KHCIOPOAa W 5 (PyHTOB yriepofa mo-
ayqgaerca 12 d¢ynroB oxmem yraepopa. Tawum o6pasom,
BaraaAnsl JlambToHA TONYUmAM GJEeCTAMee KOTMIecTBeHHOe
noareep:menune. Ciemyer, BOpOdYeM, CKaszaTh, 4TO XUMOTe-
ckue amammssl J[anbToHA OBLIIM MOBOMBHO HETOYHH WM MUPPHL
KOJIMYECTBEHHOr0 COCTaBa XMMUYECKHAX COeMHEHUH, KOTOPHIE
OBLTA 3Tech MpUBeJEHHI, HECKONBKO OTIMYAIOTCA OT MPABMIb-
meix. Tem He Memee [lambToH, HecMOTpA Ha TPY6OCTH CBOHX
aHann30B, OHI COBepPHIEHHO Y0e;KIeH B IPABHILHOCTH AaTo-
MUCTHYECKOH THIIOTE3Hl,
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Tabnxmna xAMHde- Onnr Gmorpad [lanbroma roso-

CKHX CHMBOJIOB H© &TOM- .

morx wace mo Namsrony; PET O HEM Tak: «I[anyrgn 6ru1 arto-
(1808 ) mmer fio Mosra Kocredl. Om Gwin

ray6oxo yGesxiem B HPaBHILHOCTH

Godapod ® 7 BaraanoB Hriotoma. [lna mero ero
Azom D 5 aTOMBI— ,,TBED/IbIE, HEIIPOHUIAEMHEIe,
Yenepod ) 5| mDonmBmmEEIE" — GBIIM TaKOi sKe pe-
Kaeranod O 7| aaBHOCTHIO, KAk eca:m OB OB BHAeN!
7X COGCTBEHHBIMHE IIa3aM# W TPOTal
bocgop S 9| pyramm. B cBoem BooGpasenmm om
Gepo D 5| Bmmen B Bo3gyXe aTOMH KECIOPOJa,
Maewad ® 20|  agora m BoasEoro mapa. O pmcoBai
Kersyudd 25| wux Ha GyMare».
Hamputé () 28 Ilpmeenem m3 xmmrm J[laasroma
Honui ) 42} BHaYKm, o603HAUAOMPE aTOMH Pa3-
oo € 46| EBIX XEMHYECKHX DIEMEHTOB, H HX
b & 5| ATOMHBI® MAcCHI (cu. TaGummy; sa
eUHANYy MaccHl MO-TpPEe;KHEMY TpPH-
Keneso O 38  mara macca aroma BOJIOPOAIA).
Yuwn ) 24 TakoBH Te MepBUYHbIE YACTHIIH,
HMeds ® 56} Te aTOMHI, Teé (KHMpPIHIA MHPO3JA-
Cbunen 0) 95| wuma», @3 HKoropwx, mo JlamnTomy,
Cevedoo ®  mwp| cocToAT Bee Tela Ha CBeTe.
T @ 100 HouGmranus us HeCKOIBKEX aTO-
Sapamo © #o| MOB o6pasyer MoNeKyny («CAORBBIHA
aToM», Kak rosopma JlaabTom);
Armyme %7 ] cloHBIE TeJa COCTOAT W3 ONHHAKO-

BBIX MOJEKYJ — TaKue Tela ABIAIT-
¢ XMMHAYECKHMHU COeIMHeHMAME, HAIIpAMep BOMla WA aMMHAK,
H mX COCTaB B MpPOMEHTAX MOeT OBITh Jerko BHIYHCIeH,
ecqd 3HaTh cocraB Moderyxsl (Eampumep, OB ciaydae Boab B
O®(s ciyuae yrieKucaIoro rasa) W OTHOCHTEAbHBIE MaCCHI
aToOMOB, BXOIAMAX B MONERyly; WIH ’Ke CJIOKHEIE TelAa CO-
CTOAT W3 pa3HBIX MOJEKYX — TaKWe Tela SBIATCA HO XH-
MHEYECKEMH COC[MHEHHAMH, a CMeCSAMHE, HaIpEMep, BOBAYX
OpeAcTaBlAseT cMeCh MOJEKYJ KHECIOPOMA. ¢ MOJOKYJIaMH a30-
Ta ¥ ¢ HeGOMBLIIMM KOJIMIECTBOM MONEKYJ BONH H YIIEKHCIO~
ro rasa.

XuMnueckue pearnau, mo JanbTOHY, SaKITIOYAIOTCA B TOM,
9TO ATOMBI BCTYHAIOT APYT C ADYTOM B pasHble KOMOWHAIHH,
06pa3ys «CIoKHBIe aTOMEIy (MOMEKYJHHL), 3aTeM S5TH MOJEKYy«
JBI pacoafamTcsa, o0pasyloTCA HOBHE MOJNEKYAH W T. J., HO-
HoGHO TOMY KAaK TaHOOpPHL, IEepPexXofsf OT OAHOrO TaHNA K
npyromy, o6pasyior HoBHe KoMOmpanmd, Ho camm arToMmbr
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IpPAE HTOM OCTAIOTCA HEM3MEHHHIMA H BEYHBIMHU: MeEHAETCH
TOAbKO WX pacmpenenenme. «Hapgas gactauma Bogbl,— roBO-
pur JlaneTom B cBoeil ,,XuMuueckoil ¢umrocofuu’‘,— B TOU-
HOCTH HOX0a Ha NIo0yIo JIpyryl 9acTHIy BOABI; Kajkmas
YacTHIA BOJOPOJAa B TOYHOCTH II0OX0KA Ha IOy [pyryio
YacTEHY BOJOpORAa H T. [. XHEMHYECKOE DAsIOKEeHHE H XH-
MOYecKoe COeJWHEeHHEe 03HAYAIOT JHOIb TO, 9TO ATOMHL yha-
JNAI0TCA APYr OT Apyra IR jKe CHOBAa CIEINIAIOTCHA BMecTe.
Ho xmMuK He cmocoGeH YHMYTOMHATHh MATEPHI0 WIIH CO3[ATh €€
BHOBB., IIBITaThCsA COBMATh WIM YHAYTOMHTH XOTA OBl OfAH
aToM BOJOpOAa TAaK Ke OesHale)KHO, KaK mEITaThCd mpmba-
BHTH eme ofHy miaHery K ConHeaHOH cHcTeMe WM YHHITO-
JKUTH KaKylo-HHOyHAs W3 CcymecTBylOImEx miaHer, Bee, 9To
MEL MOJKEM clellaTh,— BT0 pPasbeJUHATH AaTOMEI, COEXUHHUB-
mmeca WAW CIeNMBIIMECA NpYr ¢ APYroM, HIH jKe coefu-
HUTb T€ aTOMEI, KOTOpHE ceif9ac HaXOAATCA Ha OOIBIIOM
PACCTOAHHMA JPYT OT ApPyray.

«Xmmuueckas Qmiaoco@uay, MaI0KeHHAsA B dTHX CTpOKax
Janbrona, melicTBuTenpHO crama ¢uiocodueir memoro pAAa
MOKoJNeHAl XAMHKOB H (pmamkoB. HeBoaMoMKHOCTH co3aHEA
xot OBl OZHOTO HOBOTO AaTOMAa J[AHHOTO XMMHYECKOTO dile-
MeHTa, HeBO3MOKHOCTh IpEBpalleHMsa ONHHX aTOMOB B APYy-
rme — Bce 3T0 GBLIO HEOGXOMAMHIM BBIBOJIOM U3 BCETO OTPOM-
HOTO ONBITHOI'O MaTepHaja, Ha KOTOPOM OCHOBHIBAJNach Hayd-
gan xumnga. Korma-to, B cpefnre Bexa, XEMUKA — TOT/[A OHHE
HAa3HIBANACH AalNXHMHKAMH — OOCTABHIH CBOGH Ienbio uc-
KyCCTBEHHO@ NPHUTOTOBJICHHUE 30J10TA; HO 3TO HEBO3MOMKHO, KAk
crenyer u3 «xuMmmuecKoit ¢umocopumy [loma [lanbroma,
DOTOMY 9T0 Beflb 30JI0TO — TO0 XHMHUYECKUI dJIE€MEHT, W, 3HA-
9HUT, HEBO3MOJKHO HA CO3/1aTh, HA PaspyMUTh X0TA OB OfHH-
enmHCTBeHHE atoM (); MOMKHO JAINDL M3BJIEYDL 30J0TO W3 Ka-
KOro-HMOYAh XUMHUIECKOTO COeJUHEeHHA, B KOTOPOM OHO YyiKe
HaXOMATCS, HO HEBO3MOMKHO CO3/IaTh HOBOE 30JI0TO W3 CBUHIA
mia pryta. I B caMoMm fele, pasBe W3 BCeX CTapaHHWi ai-
XAMAKOB XOTh 9T0-HUGYS BHIIIIO? IloxyuuTs 3010TO M3 CBUH-
Ia WIu PTYTE UM TaK W He ygamock. M1 «xuMmdeckas ¢u-
socodusay [laabToHA pas W HABCET[a CTaBHJIA KpecT HaJ Io-
OHTKAMH QJIXAMHAKOB! 9STH IONHITKE OBUIH 00ped4eHHl HA
Hey/ady, HOTOMY 9TO aTOMbl BEYHHI H HEPa3pPyIIAMEL

B stom mymkre [anbrom He coBceM cxomguiuca ¢ Boi-
neM, xotopslit B 1661 romy mmcal:, 910 XOTA ATOMBI OCTAIOT-
¢ HeM3MEeHHBIMH OPH BCeX XHMHYECKAX SBICHHAX, HO TEM
He MeHee Korjga-amOynb OymeT HaiileH HeKHH (CHILHHIHA &
TOHKHIA aredT», ¢ MOMOIIBI0 KOTOPOTO yjacres paslumTs aTo-
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MBIl Ha Gojlee MeJIKHe YaCTH U IPeBPATUTH OFHH aTOMHI B JApYy-
roe. dta MBIcab Boina kasamacs [laasTomy wmcroit anTasm-
efi: HA OJWH XWMHYECKHH ()aKT He YKAa3HIBAI HA TO, UTO
aToMBI BO3MOJKHO pasG@BaTh Ha 9YACTH M IpeBpamiaTh ADYT B
apyra. Bupouem, B 1816 romy HeoskmmamHO HaleJcs ORHMH
cTopoHHHK 3Tod MEIcam PoGepra Boitns, meitraBmmitca moz-
TBepAHTH ee (pakramMm. OT10 OBLI JOHTOHCKHH BOJHHONpPAKTH-
Kylomuai Bpas YmassaMm Ilpayr, korophlii mamegatal B Kyp-
pane «@Dmaocopcknme ammanbly («Annals of Philosophy»)
cTaThio, rae oGpaman ocobernHoe BHEMaHAe HA TOT (aKr, ITO
BCE aTOMHHEIE Macchl, KoTopble ompeneamia [albTOH H KOTO-
pHle UpHBEeHBI B ero «XmMEYecKoit ¢miocodmmy, BEIpaska-
I0TCA I[eNBIMA YHCIaMil, 3To — 04eHb 3aMeJaTedbHBIA (akT,
roopua Ilpayr, Bemb ecam GBI aTOMBI BCeX XAMWYECKHX dJie-
MeHTOB ObUIA HEePBHYHHIMHA, OCHOBHBIMH 9YaCTHI[AMH, MONJIHH-
HEIME (KEUpOAYaMA MADPO3JAAHUSI», HEPa3JOKHMEIME Ha dacTd
H HHECKOIBKO HE CBA3aHHBIMA [pYyT C [OPYroM, TO Kakas
Moria Gbl GHITH IPAYAHA TOrO, 9TO ATOM a30Ta POBHO B HATH
pa3 OpeBOCXOMAT IO Macce aToM BOJOPOA, a aTOM KHCIOpPO-
ga — poBHo B ceMb pas? IIpayr mpepmnomi coBceM mpyroit
B3IVIA HA ATOMBI, HECKOJIHKO HE IPOTHBOpEYAIMH XHMMIIe-
CKHMM OOBITAM, HO BMecTe ¢ TeM OOBACHAIIMWA W TOT 3ame-
gaTeNbHBIA (aKT, 9T0 Bce aTOMAble Macch (A3MepeHHEIE B
TIpeAmoJIoKeHAN, 9T0 Macca aToMa BOJOpPOA IPUHATA 33 efH-
HEIly) oKasaxwch IensiMu umcaama, Muenme IIpayra BoT Ka-
Koe: aToM a30Ta, KOTOpHId, o [ladsToHY, POBHO B HOATH pas
OpeBOCXOANT IO Macce aToM BOXOPOAA,— BTO M eCTh HATH
aTOMOB BOJIOPOJa, OYeHBb TECHO CIEINIEHHBIX APYL C APYIOM;
aToM KHCJIOpOJA — BTO CeMb ATOMOB -BOJOPOJA, TECHO CIIem-
JNeHHBIX [PYT ¢ APYroM; atoM pryTda — 310 167 Tecmo mpm-
JKaBIIAXCA APYT K APYTYy BOJZOPORHBIX aTOMOB W T. A. BsiXo-
OAT, 9TO BCE HA CBETE COCTOMT B KOHEYHOM CueTe U3 BOJIO-
pofa. A ueM ke OOBACHATH, UTO "BCE-TAKM B XMMAYECKUX
ONBITAX HNUKAK He yJaeTcs, HAIPEMEp, PasjoMUTh KHCIOPOL
ma Bomopoxn? Ouems mpocro, orBedaer Ilpayr, Bce menao B
TOM, UTO KOTJAa CEeMb aTOMOB BOJOPOJa CHEIIATCH, YTOOLI
o6pa3oBaTh aTOM RHUCIOPORA, TO OHN CIEMIAITCA Iopasiio
TECHee, YeM TOFfa, KOrfa, HallpuMep, aToM BOJLOPOAA U aTOM
KUCIOpOia CHemIdgoTcA, 4To6B 06pasoBaTh MOMEKYJY BOJBI.
ITosTOMY-TO B XMMAYECKAX OMBITaX M VAAETCA PA3JIOMKHTL MO-
JeKylIy BOXBI HA aTOM BOJIOpPONAa W aTOM KHCIOPOJa, HO HU-
KaK He yMaeTcsd Pas3yoKATH aTOM KHCIOPOAA Ha CeMb aTOMOB
BOJIOPOZa, T. €. YAAeTCA Pa3loMKATH BOAY HA BOJOPON W KHC-
Jopof, HO He y/aeTcA HpPeBPaTHTb KHUCIOPOX B Bomopoi. Ato-
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MBI BCEX BeIIecTB, KpoMe Bojopofa, mo MHeHmio IIpayra,—
5TO TaROe ;Ke MONEKYJHl, HO TOJBKO ropasfo Ooilee Ipod-
gHe W TeCHO CIeNWBINMecd, a IMMOITOMY, MEACTBYA OOBIKHO-
BeHHBIMA XHMHYECKEMHE CIOCO0aMH, HE YAaeTci HX pasio-
sunTs. Ho 9o mpousoiiner, eca: Korpa-EEOyAs Oyaer HaimeH
«CHNBHHIA W TOHKHA areHT», o KoropoM MeuTalx PoGepr
Boiins? Beas ¢ ero moMompio Bo3MOKHO OyieT IpeBpamarh
5IeMeHTH JApYr B Jpyra H faKe, eCIH YIOZHO, OCYIIeCTBHTH
nfealN aJXUMOM — MOJAyIeHme 30j0Ta: HampuMep (cM. TaGam-
ny [HMaasroma), pasbure aToM Ha omuE atoM @ ®m
ABaNIATh ceMb atoMoB (O, T. €. pasioMKHTh PTYTh Ha 30-
L.0TO H BOJOPOA.

Crarenn Ilpayra Gnira og4eHnr yOepuTelbHA,— MHOTHe IIO-
BEepUIH B TO, YTO BOXOPOX €CTh NEACTBUTENBLHO (IepBHYHOE
BeIecTBO», W3 KOTOPOro cocTodMT Bce Ha cBere. OfHA TOIABKO
6pta Gema — Te XHMHMYECKHE aHANMA3H, OCHOBHIBAfiCh Ha KO-
Tophix [{aJbTOH BEIYUCIAT CBOM aTOMHBIE MAaccH, OBIIN OUYeHb
y:& Herounsl: [{ampToH GBI, IpaBAy CKasaTh, IVIOXOH 9KCIe-
pumentarop. Ecim mpoBecTM aHANH3bl THIaTelbHee M BBHIYHC-
JIATH aTOMHBIE MAacCHl TOYHEe, TO OKAKyTCA JHU OHU IMO-Ipesk-
HEMY TeJBIMH YACIaMH?

3a rpaHAHO3HYIO pPaGoTy TOYHOTO OIpefeNeHHS ATOMHBIX
MacC ¥ TOYHOr0 aHAJIM3a COCTaBA XMMHWYECKHAX COeIHHEHHIT
p3aiicA 3naMeHuThll mBefckuit xmmuk Wénc Axo6 Bepmenn-
ye. Bepnennycy, Gonbme ueM KoMy-BAGYAL APYIOMY, XAMHSL
ofdg3aHa TeM, 4TO OHa cTala ToYHO# Haykoit. Bepmemuyc
6611 yOemIeHHeAmMAM CTOPOHHEKOM aTOMHCTHIECKON Teopmu
JanbToHa, KOTOPY0 OH HA3HBAJX <«ONHEM U3 BeXHdaimmx
ycmexoB xumudy. Ho B Apyrmx OTHOIIEHHAX OH MHOIOIO He
mor mpoctutb Jadbromy. «Ciemyer ympexEyts [lampToHa B
TOM,— mucal Bepuenmyc,— 94T0 OH depeciyp HOBepsl CBOEH
co6CTBeHHOH THIOTE3¢ W Majlo MOJBEepral ee JKCIephMeH-
TambHO# mpoBepke. MosKHO mOfyMaTh, 4TO fade B TeX He-
MHOTOYHCAEHHEX XAMAYECKUX aHAAN3aX, KOTOpBIE IpPOU3BO-
mui JIadabToOH, OH PYKOBOACTBOBAJICA KeJIaHHEM IONYIATH OI-
pefleleHHBIA pe3yibTaT, a Befb TaKoro cmocofa meicTBHI
BCerga HYKHO OCTeperarthcs, 0COOEHHO eCJIH Iedb OHBITOB —
HOJNYYHTHh pelIaiomlee AOKA3aTeNbCTBO B IOJNb3Yy HIW IIPOTHB
KaKoro-EEGYAb IPeAB3ATOro TeopermdecKoro Muenusay». V1 Bep-
Teldmyc BOOPYKUICA CaMOH TOYHOH XMMHYECKOH ammapary-
po#l, KaKyi0 TOIBKO OH MOT JOCTaTh MIAH HOCTPOUTH, W HpH-
HAJMCA 3a cBoM aHamusbl, B rtewemme cBoeit kmzuu Bepmenn-
yC IpOoaHAJH3UPOBAI GOJbIIE ABYX THICAY PA3TMIHBIX XHAMH-
JeCKUX COEJUHEHHH, W pesyabTaTHl ero aHAJIN30B QTIHIAIOTCH
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OT CaMBIX TOYHHIX TEIEpEIIHHX peayAbTAToB He Goabmie dem
ga 1—29% (momyrmo Bepmeamyc OTKDHII B BeCKOILKO XUMH-
9eCKOX DHJIEeMeHTOB, 10 HEro HEM3BECTHHIX: CeJeH, KpeMHHI,
nupxoH *), Topmit, TanTax). Briumcasaa atoMHEIe MaccH, bep-
meinyc HUKOrJA He OUPEMeNA] COCTAB MOJEKyl bl aHAJIu3d-
pyeMoro BelllecTBa Hayraj, Kak 510 feiaid J[albToH, mpejgmo-
TOKUBIIOA «JJA IPOCTOTHI», ITO MOJEKYJIa BOJBI MMEET CO-
craB OO, a momexyma ammmaka — cocraB OO (1. e. 91O
RasKgad @3 STHX MOJEKyJ COCTOMT U3 ABYX atroMoB). Bepme-
JATyc CTPeMHUNCA ONPEHeNuTh COCTAB MOJEKYIH TaK, YTOOHI
VAOBIETBOPATENbHO 00BACHATH BOBMOKHO 00JbIIee TUCIO XH-
mmgecknx (akro. TakuMm obpasoM Bepreamyc oGmapy:mi,
HaIlpEMep, 9YTO MOJEKysia BOABL COCTOMT He W3 JABYX aTOMOB,
a U3 Tpex — OJHOr0 KHUCJIOPOJHOrO W ABYX BOJAOPOAHEIX, 4TO
MOJIeKyJla aMMHAaKa COCTOMT W3 dYeTHIpeX aTOMOB — OJIHOTO
A30THOTO M TpeX BOMOPOAHBIX, W T. A. Bce aTo mpmBemo K
ToMy, uT0 X0Ts paGorsl Bepneamyca m ganm GrecTsAilee MOA-
TBepiK[eHNe OCHOBHBIX mpeit JladpToHa, HO MONYIEeHHEIO
JanbToHOM KOHKpeTHEIe IUEDH — aTOMHBIE Macchl — OKasa-
Anch CIIIOMb HeBepHBL DBepreanmyc omyGimKOBaJ CBOH aTOM-
HBle Macchl Ba pasa. Opmu pas B 1818 romy om BHImycTHI
Ta0INIy aTOMHBIX Macc, OCHOBAHHYI0O Ha XHMUYeCKAX aHAJIH-
3aX, KOTOpHIe IIPE[CTABJANE pEKOpJ, BO3MOMKHOI TOrfa B
xuMuH To4HOCTH (HO BCe jKe B ATOMHBEIX MaccaX, BBIBeJeH-
HBIX U3 STHX AaHAJAM30B, eme ObIO OYeHb MHOTO OMEGOK
BCJIe[ICTBHE HeBePHBIX opMyl cocTaBa moueryd). B 1826 roxy
Bepueanyc omy6amkoBad HOBYI Tabimmy, B KOTQPOi OH IIO-
6ua cBom CoOCTBEHHBIE PEKOPABI TOYHOCTH. ATOMHBIE MacCh,
KOTOphle OBUIM HOMEINEHH B 3TOH Tabmamie, B TIPOMaTHOM
GONBIMIHCTBE cIy4aeB 04YeHb ONU3KE K TeM, KOTOpHe IpHHA-
THL B XUMUN @A TeHepb.

HeGoapmyio myranmmy, KoTopas elme ocraBailack y Bep-
nexmyca, yerpanma B 1860 rogy mrampamckmit xmmmk Cra-
muciao Hammmnmapo; cobpasmumiica 3 centabpsa 1860 ropa B
Kapacpys Messmymapoausiii KOHrpecc XWMHUKOB HDUHAN CH-
CTeMY OTHOCHTeIbHEIX aTOMHBIX Macc, IpejroskenHyo Ham-
HELONAPO, M 3TOT MOMEHT HPHHATO CINTATh HAYANOM COBpe-
MEHHOU XUMUH.

Mzu npmBemeM TaGAHIly XUMHEIECKUX DIeMEHTOB H WX
aTOMHBIX Macc, IPHHATYI0 B HacTosmlee BpeMsa **)., 3amermm
TOJNIbKO, 9TO Telephb B KadecTBe ENUHUIEI ATOMHOH MaccH

*) Hepmit, (ITpun. ped.)
**) CM, DpuMedanne u Tabuuny Ha ¢, 49 (Tpuneu. ped.)
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yme Ooabme He IDPEHAMAIOT Maccy aToMa BOIOpOfa, Kak
mpefIaral B ¢cBoe Bpema JlaabTom.

Cefiuac aToMHas egmEMOA MaccH (a.e.M.) BHOpaHa Tak,
9700bl Macca aTOMa CaMoOro pPacIpOoCTPAHEHHOTO W30TOHma yT-
aepora Grima B TouHocTH paBHa 12 a.e.M. Macca atoMa Bo-
Hopoja OxasaJach OpH 3ToM wyTh Goabme 1 a.e.M.

B Ta6ummax o6HYHO YKA3HIBAIOT OTHOCHATEILHYI0 AaTOM-
HYI0 MacCy XAMAYECKOTO 3JIeMEHTa — OTHOINEHHEe MACCH aTo-
Ma 3JeMeHTa K aTOMHO# eJWHALE MacCH. JTa CHCTEMA eju-
HAN OPHHATA ¥ B TO# Tabamme, KOTOPY MEI mpABOmAM. UTO
KacaeTCsl YKa3aHHHX TaM ’Ke 3HAYKOB (CHMBOJIOB) XMMHUYe-
CKAX 3JIEMEHTOB, TO OHH Yy/Keé HHCKOABKO HE IOXOKH Ha
kpy:xrm Jlambrona. Bepmenmyc mpemuosxma — ® aTo GBLIO
OPEHATO OFPOMHEIM GOJIBIIMHCTBOM XEMEKOB, a TOTOM H BCe-
Mu Ge3 HMCKIIOYEHHAS — OPEMEHATH B KAYECTBE 3HAYKA XH-
MP9eCKOT0o 3JIeMEHTa HAYaJbHYI0 OYKBY mim fBe OYKBHL €ro
JMaTHHCKOTO HasBaHmsA (mampmmep, Bomopon o6o3Havath GyK-
Boit H or marmmckoro Hydrogenium, aszor — Gyxsoit N or
aatuackoro Nitrogenium, sxemeso — 3naukoM Fe or Ferrum,
mens — Cu — or Cuprum, yraepog — C or Carbo u T. n.).
Horma my:®HO 0603HAYATh MOMEKYHIy, TO, €CIH B Hed ecrb
HECKOJIBKO aTOMOB OJHOTO W TOTO jKe XHMHYECKOro 3IeMeH-
Ta, 0603HAYEHAE ITOTO ATOMA He HOBTOPAETCH, KaK BTO [e-
aan J{anbToH, m306paKaBMAN MONEKYIY YTIEKHCIOTO rasa B
page O®(), a mpocro BRE3Y mpumuchiBaercA mudpa, yKa-
3HBAIONIAasA YACAO ATOMOB; HATIPHEMED, TA e MONEKYla Yries
KHCJIOTO Tasa, cocraB Koropoir [daibrom ciydaiimo yraman
mpaemibno, mumerca B supe CO. (G — yrmepon, O — wme-
J0poft), MOJeKyJa Bofh sanmckiBaerca H:0, Momekyia aM-
maaka — NH; 1 1. 1. Vopamutit J{aasToH [0 KoHOA Ku3HE
(om ymep B 1844 romy) me xorem mnpmHATH 06Go3HAweHMIA
Bepnenaunyca (kak @3 Toro jKe ympsAMCTBA OH He XOTed IIPH-
HATh W €ro TOYHHIX ATOMHEIX Macc, TPeANoYIATas CBOH, He-
tounsle). Bopua, om rosopmi, 94To Jerde W3yYATH JpEBHEEB-
peficKkmil A3LIK, 9eM HOHATH 4TO-HUGYAb B XEMU4YecKux (op-
mynax Bepuenmyca. Ho MBI MokeM marmsammo yGemmThcs B
ymoGerse oGosnaueHmit Beprmeamyca Ha mpmMepe MOJIeKyJIBL
TPOCTHHKOBOTO caxapa, KoTopasd mo cmcreMe Bepmemmyca 3a-
maceBaercss  gopmymoit  Ci.H..0u (12 aromos yraepona,
22 atoma Bopopoma, 11 atomoB wmcmopoma); mo lambromy
e NpEOUIoch GbI HAPHCOBATH COPOK HATH KPY/KKOB, [BEHA-
TaTh U3 HAX 3aYePHUTH, a B ABAJIATH ABYX IOCTABHTH B
cepegure Toury. OGosnauennsa Beprnenmyca MO3BONAIT TaK-
Ae JIeTKO 3ammcars B BHAe (POPMYJNH @ TO, YTO IPOHCXOTHT
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IpE XAMAYECKOH pEaKmHH: HTO BaNHUCHIBAIOT OOBLIKHOBEHHO
B BOJE PaBEHCTBA, IJie ClIeBa CTOHT BCe, YTO OBLIO [0 peax-
nEd, a cupaBa — Bce, UTO CTano mocae peakmuu. Hampumep,
ropeHne BONOPONa B KHCJIODOXE, Aaioliee B pe3yianTaTe BOAY,
IAOIeTCsA B BHfIE YPaBHEHUS

2H, 4+ 0, = 2H,0

(nBe Moneryas BOmOpPOAa W ONHA MOJEKYJIa KHCIODOAA AAIOT
ABe MONEKYNHl BOMLI; 3aMETHEM II0 IOBORY 3Toil opMyisl,
970 OGBIKHOBEHHEBIA BONOPONK COCTOHT M3 MOJEKYJ, comepiKa-
IMUX KaKgasg OO0 JBa BOKOPONHBIX aTOMa, M IOMOOHBIM Ke 00-
Pa30M KHCJIODOX COCTOMT W3 MOJEKYJ, Kaskjad B3 KOTOPHIX
coCTaBlIeHa M3 [ABYX aroMoB Kmciopopa). Iopemme gepmoro
MOpOXa MOKeT OBITH IpefcTaBiIeHO (opMyIoi

2KNO; + S + 3C= K,S 4 N, + 3CO,

(mBe Moneryabl KalHiHON CEAMTPHI, aTOM CEpHl, TPH aToMa
yriepona, COeAHHAACH, HAIOT MOJNEKYJIY CEPHHECTOTO KAJIHSA,
MOJNIeKyJIy a30Ta M TPH MOJEKYJH YTIEKHCIOro rasa).

Eme yno6mee Grumo 6er (x0TA, BIpodeM, TO Majlo HpH-
HATO y XHMHKOB) BMECTO 3HAKa=IIHCATH CTPEIKY—>, OTIET-
AmBee YKa3HBAKINYI0 HampaBlIeHAe XHMHYECKOTO IpeBpaIe-
HAs; o0e peawkmum, KOTOpPHe B BHJe IpAMepa GBITE TOIBKO
9T0 HAIMCAHEI, IPH DTOM IPHHSIA GBI BAJ

Tlocme Bcex aTHX mpegBapUTENbHBIX PAa3rOBOPOB H 0G'BAC-
HeHUWil mpuBORUM TAGIUIy HEHE M3BECTHHIX XHMHUIECKHX dlle-
MEHTOB W UX aTOMHBIX Macc.

He npeyBemnumsas, mokHO cKasaTh, 9TO 9Ta HEOOMBIIAs
Tabnnuna, TMOMEMAIOIAACA Ha ORHOH-ABYX CTPAHHNAX, HpeX-
CTaBifAeT KOHNEHTPUPOBAHHBIA peayiabTaT yIOpHEHIIero Tpy-
da MHOTAX MOKONEHMI XWMHKOB, CO BpeMen DBepuenmyca n
mo mammx nmeir. (Ilopsmor, B' kKoTOpoM B 3TOll TaGnuue
PACIOJI0KeHBI DIEMEHTH, BBIGpAaH He CIydailHO: BJIEMEHTHI
pacIojio’keHbl B TOpAAKEe pacTylmeidl aTOMHOH MacChl.)

Cmpocum cebs, uro ke crano ¢ rmmoredoi Ilpayra, Ko-
Topas GBlIa OCHOBAHA HA TOM, 4TO ATOMHBIE MAacCCHl BJEMeH-
T0B — To4nsie menasie gucaa? Ocramoch nm 9T0-HEOYOH OT
9TOH rUmoTess? YBE, HEe TOIBKO BeCbMa TOYHBIE COBPEMEH-
HBIe YHClIa He MoxTBep:kAaloT muenua I[Ipayra o memoamcnen-
HOCTV aTOMHBIX Macc, HO Jla’Ke W mepBhie maMepeHHsa bep-
melmyca HOKAa3ajgd, 4TO HE BCE ATOMHBIE MAaCCHl SBIAIOTCA
nensiMu gucaamu. IIpaMepoM MOKeT CIy:RUTH XJIOD, aTOMHAsA
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Ta6aumra XAMHAYECKAX DJIEMEHTOB, HX CHMBOJIOB H aTOMHBIX Macc *)

g}}n HasBaHue ¥ CUMBOI ATM%%E:H g‘ﬁx HasBaHue n CHMBOJ A;?ég:”
1| Bomopox H 1,008 || 37 | PyGunuit Rb 85,468
2| Tennit He 4,003 | 38 | Crporuuit Sr 87,62
3| Jlurmit Li 6,941 | 39 | Urrpmit Y 88,906
4| Bepunnuii Be 9,012 | 40 | Umpromui Zr 91,22
5| Bop B 10,811 || 41 | Huobmit Nb 92,906
6| Yraepon G 12,011 | 42 | Moau6nen Mo 95,94
7| Asor N 14,007 || 43 | Texmenmir Tc 98,906
8| Kucanopon O 15,9994 || 44 | Pyrennit Ru 101,07
9| ®rop F 18,998 | 45 | Popmit Rh 102,905
10| Heon Ne 20,179 { 46 | Hanmaguiz Pd 106,4
11| Harpmit Na 22,990 | 47 | CepeGpo A 107,868

12| Marmnit Mg 24,305 | 48 | Rammumit C 112,40
13| AnrommEnii Al 26,981 | 49 | Uamui In 114,82
14| Kpem=anit Si 28,086 || 50 | OmoBo Sn 118,69
15| Docgop P 30,974 | 51 | Cypsma Sh 121,75
16| Cepa S 32,06 52 | Teanyp Te 127,60
17| Xaop Cl 35,453 || 53 | Mon I 126,905
18| Aprom Ar 39,948 | 54 | Kcemom Xe 131,30
19| Kamuit K 39,098 | 55 | Lesmit Cs 132,905

20 [ Kaasumit Ca 40,08 56 | Bapnit Ba 137,33

21| Ckammuir Sc 44,956 || 57 | Jlagram La 138,906

22| Turam Ti 47,90 58 | Lepuit Ce 140,12

23| Bamammit V 50,941 || 59 | Mpaseogum Pr 140,908

24| Xpom Cr 51,996 | 60 | Heonmm Nd 144,24

25| Mapramey Mn 54,938 | 61 | TIpomermit Pm 146

26| Hemeso Fe 55,847 | 62 | Camapmit Sm 150,4

27| Kobaasr Co 58,933 | 63 | Epponuit Eu 151,96
28| Hukeanr Ni 58,70 64 | Tagonmanit Gd 157,25
29| Megp Cu 63,546 | 65 | Tep6uit Tb 158,925
30| lusk Zn 65,38 66 | Nucoposuii Dy 162,50
31| Fanauit Ga 69,72 67 | Tonsmuit Ho 164,930
32| T'epmamuit Ge 72,59 68 | 9pbuit Er 167,26
33| MuumbsAk As 74,922 | 69 | Tymmit Tm 168,954
34| Cemern Se 78,96 70 | Arrepbuit Yb 173,04
35| Bpou Br 79,904 | 71 | JMoremmit Lu 174,97
36| Kpunrom Kr 83,80 72 | Tagrui Hf 178,49
*) 3EaueHHA aTOMHHX Macc, mamHuie M. II. BpommreitroM, 3a
mociefyiomue TORH OHIA YTOYHEHH W NPHBENEHH B COOTBEICTBUE

C HOBHMH AaHHHMH. B npumedannu k TaGaume M. II. Bpormreiin

YKasbiBajg, 9T0 B CKOOKax B Heil mpuBeleHH Ha3BaHMA TeX dJe-

MEHTOB, OTKDHITHE KOTOPLIX «elle COMHHTEeIbHO». JTO 3JeMeHTh: 85,

KOTOPBHIi, HaseBaJcA Torga anabamumit u 87 — Buprummii; HX aToMHbIe

Macchl He OBLIM MBBECTHH (HEIHE 9TO acTaT M (QPaHNUA COOTBETCT-

BerHO). IlogBepramch M3MeHEHWI0 M HasBamus 43-ro (Masypuii),

61-ro (wamuumit) u 71-ro (xaccmomeit) snemenros. Haxomern, Tabmm-

I3 IONOJBEUIACh TPAHCYDAHOBEHIMH DjeMeHTaMH, O KOTODHX B Ipef-

modokuTenbEHX ToHax rosopmr M. II. Bpommre#n ma ctp. 56.

(dpum. ped.)
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TaGauna (npodosmertue)

n"f:, HaspaHWe N CHMBOI A;%'gg:ﬂ n'}?l Haspanne M CHMBOJ A{,‘;’égf "
73| Tamran Ta 180,948 || 89| Axrmmuit Ac 227
74| Boasdppam W 183,85 90 | Topumit Th 232,038
75| Penuit Re 186,2 91| Iporakrurmit Pa | 231,036
76| Ocmuit Os 190,2 92| VYpar U 238,029
77| Upmnmit Ir 192,2 93| Henrymnit Np 237,048
78| Inaruaa Pt 195,09 94| Ilayrormit Pu 244
79| 3oxoto Au 196,967 | 95| Amepunmit Am 243
80| Pryrs Hg 200,59 || 96| Kopuii Cm 247
81| Tannuit Tl 204,37 97 | Bepranit Bk 247
82| Csumen, Pb 207,19 98| Kanngopumit Cf 251
83| Bucmyr Bi 208,981 || 99| Ditgmreinnit Es 254
84| IMononuit Po 209 100 | ®epmnit Fm 257
85| Acrar At 210 101 | MenpmeneBmit Md 258
86| Pagor Rn 222 102 | HoGeamit No 255
87| ®pamnuit Fr 223 103| Jloypencuii Lo 256
88| Papuii Ra 226,025 | 104 | KypuaroBmit Ku | 260

Macca Koroporo pasma 33,453 (B rabmumme Bepuenmyca,
cocraBiexHoii B 1826 romy, arommHag Macca xiopa 35,4).
Ilosromy rumortesa Ilpayra B TOoM Bue, B KakoM oH ee
copmyaupoBaa, GesyciaoBHO [MOMKIIa OBITH OTOpOMIeEHa.

3ameTuM BCe jKe, TpocMaTpUBag HAmWy Tabaumy, d9ro
O09YeHb MHOTHE AaTOMHEIE MAacChl, 0COGEHHO B Hadaje Tabnm-
1B, BechMa ONUBKM K IeNBIM YHCIaM, WHOTAA B TOYHOCTH
UM paBubl, Haupumep, y ¢ropa m yriepoma, a HMHOTAA OT-
amdaorca or HuX MeHbIme ueMm ma 0,01, mampumep, y Bofo-
pofa, TemxHs, as3ora, HATPUA U 1. A. ITO CTPAHHOE 06GCTOs-
TENbCTBO 3aCTaBIAET KaK GYITO OTHECTHCH C HEKOTOPHM BHH-
manuem K runorese IIpayra *), rax kax Tpyano cebGe mpencra-
BUTH, 4TOOBI 3TO MOIJIO OBITH Pes3yNbTaTOM 9HUCTOTO CIydasd,
HO TeM HE MeHee TAaKHe ATOMHBIE MacChl, KaK y Maraug
WIN XJopa, He TOBOPS yie O MHOTOYHMCICHHEIX DIeMeHTaxX
¢ GONBIIAMA aTOMHEIMH MAaCCaMH, BCE-TAKH MPUHYKIAIOT 0T~
6GpocaTh MpefIoNoMeHrne O TOM, YTO BCE ATCMEI COCTOAT W3
aTOMOB BOJOPOJA.

Mosromy 8 XIX cTomeTHE COBEpIIEHHO YKpemWwiIoch M
pacmpoCTpaHWaOCh NPEACTABICHHE O TOM, 4TO BCEe Tela B

*) OTCTYIUIEHHA OT IIeAOYMCIEHHOCTH CBS3aHHI C CYINECTBOBaHEEM
HM30TONOB OJJHOTQ M TOTO jKe XHMHYECKOro jeMeHTa Tabmmmer Memme-~
JeeBa, PasAWYaAOMUXCA AaTOMHBIMA Maccamu. QTKDHITHE W30TONOB
IOATBEPAAI0 HOPaBHAbHOCTh rumoTesnl Ilpayra. (pum. ped.)
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MHUpEe COCTOAT W3 STHX HECKOIbKUX NEeCATKOB COPTOB ATOMOB,
KOTOpHIe SABIAIOTCA COBEPIICHHO HE3aBHCHMBIMA JPYT OT APY-
ra OCHOBHBHIMH DJIEMEHTAMH MHUPO3JAHUA. ATOMBI BEYHH H
HEpa3pymuUMbl H HE MOryT IpeBpamiaThCs HAPYT B Ipyra.
«Jame rorma Conmeusad cumcreMa pachafercsi I Ha €€ pas-
BAIIMHAX BO3HUKHYT [PyrAe MHPSHI, aTOMBI, U3 KOTOPHIX OHA
COCTOUT, OCTAHYTCA IEJFIMA M HEM3HOIIEHHBIMH»,— TaK CKa-
sanx B 1873 romy B opmoil peuw 3HAMEHUTHIH AHTIHUECKUIL
¢usur [[sxemc Hmepr Mawxcsent, ocHOBarenb COBpeMEHHOI
TEOPUN DIEKTPUYECKOTO W MAarHUTHOro moxeir. 13 sroii mu-
TATHl BHJHO, KaK HEPA3/eJIbHO BJIACTBOBANU B (pusmKe HAeH
Janbroma maske depes HECKOJBKO AECATHUIETUH IOCHE TOAB-
JeHus ero «Xumudeckoit gumocodumy.

" Bce :xe, HecMOTpA Ha Bce 9TO, Cpefiu (QU3UKOB W XHU-
MUKOB IpPOJOJIKAN0 KUTh CMYTHOe YOeMIeHue B TOM, 4UTO
MEEIY aTOMaMH PAa3JNYHBIX XMMHYECKUX DJIEMEHTOB HMMEIOT-
CA KaKue-TO CBA3H, YTO 3TU ATOMBI 00Pa3yIOT KAKYIO-TO €C-
TECTBEHHYIO CHCTEMY. YOHBUTENBHO, 9TO 5Ta MBICIb OBLIA
0T4eTNIHBO CPOPMYIEPOBAHA eIme 3a[0Jr0 A0 TOro, KaK CTajlo
W3BECTHO, KaKUe WMEHHO XUMHUYECKUE BIIEMEHTHI CYIIEeCTBYIOT
B mpupose. B 1786 romy memem H. I'. Mapme mamewatan
KHUTY, o3ariaBiennyo «O umcie smeMeHTOB». B aToil KHHre,
MECTHYECKOH W CTPAHHOH, OH BEIpaKAaeT cBoe IiyOoKoe yOesk-
fleHHe B TOM, 9TO «OT MeJIbYailiedl NBUIMHKKA COTHEYHOTO
Jy4a [0 CBATeimero cepaduMa MOMKHO BO3IBUTHYTH IEIYIO
JIeCTHUIY TBOPEHWH» M UTO aTOMBI XUMHYECKUX 3JIEMEHTOB
TOMEe ABIAIOTCA CTYNEeHAME 3TOH mecTHuIBL. MapHe mIpomol-
snaer: «IlomoGHO TOMy, KAk KasKObIA OTAENbHBIA TOH CO3BY-
9eH TOMY jKe TOHY OKTaBOil BhIlle WM HHUMKE BCIECTBAE
CBA3E MERAY 9HCJIOM KollebaHMII CTPYH, Tak jKe H OIpeMe-
JIeHHBle XMMHYECKUe dIeMeHTH («OCHOBHBIE BeIeCTBA», KAK
HaseiBaeT mx MapHe) MOryT 1o TeM jKe NPHYMHAM CTOAThH
B caMOM GJIH3KOM DORCTBe APYT C APYroM, HECMOTpHA Ha To,
9T0 B WX €CTeCTBEHHOH ITOCIEXOBATEIBHOCTH MEKIY HAMHN
HAXOIATCA MHOTHE BeIMecTBAa: ¢ HTHMH Bell[eCTBAMHA OHH TaK
3Ke He MOTYT COe[HHHTHCA, KAK J(BA TOHA HE MOIYyT IPHATHO
3By9aTh BMeCTe, HECMOTPA HA CBOIO OJM30CTH, ecid OHH HAa-
XOJSATCA B OTHOLIEHWH CEKYHIBI».

dra mmes Mapme He MOrJIa MPWBECTH HE K KAKEM IO-
CIEeJCTBUAM, IIOKA XUMHWYECKMEe DJIeMeBTH He ObLIA B mocTta-
TOYHOH Mepe BbIeneHs! W m3ydeHH. Ho mocie Toro, Kak
Kamgrnnmapo onyGaukosax (B 1858 romy) cBoro Tabmmmy
aTOMHBIX MacC, CTpeMJIeHWEe K eCTeCTBEHHON KiacCHUKamum
XAMIICKUX DJIEeMEHTOB JOM/KHO OBLIO IPHHECTH CBOM ILIOMHL,
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B 1863 rony amrnmmuammm [[;x. A. Heloxerpac, BocmoansoBas-
MACh aTOMHBIME MaccaMd HaHHEIIAPO, HAIIEN, 9TO0 eCJIH
PACIONIOKATE 3JIEMEHTHl B MOPANKE BO3PACTAHASA HX aTOMHBIX
Macc, TO TaKOil CIHCOK IeMEHTOB eCTeCTBEHHO pas3iaraercs
Ha OKTaBHl, T. €. Ha CTPOYKH II0 CeMb DIEMEHTOB B Kask-
J0i, Te KayKgeli aleMeHT o0samaeT CONBIMIEM CXONCTBOM C
OfIMHAKOBHIM 0[O HOMEpPy B3IEeMEHTOM IpeAsyIleii m mocie-
mytomeit oxras. IIpmpemem mepBEle TpH OKTaBhl Hblomempca:

H, Li, Be, B, C, N, O;
F, Na, Mg, Al, Si, P, S;
Cl, K, Ca, Cr, Ti, Mn, Fe.

AEHalorusa npoABIAETCA B TOM, YTO BC€ BIEMEHTHI, CTOSIINE
Ha BTOPOM MecTe B CBOeH OKTaBe (IMTHIt, HATpPHiA, Kaamit),
SABNAIOTCA TaK Ha3HIBAEMBIME IEJOYHBIMA MeTajiaMu, oGpa-
SYIOIMEMA COeAHEHHS IO ONHOMY W TOMY jKe THIY, HAIpH-
Mep patomumu coxm LiCl, NaCl, KCl; smements, crosmue
Ha TpeTbeM MecTe B OKTaBe (Gepwinmil, MarHuil, KalXbumi),
ABIAITCA TaK HA3HIBAeMBIMHA IMENO0THO3eMEALHBIMH METAaJLIa-
MH, JAIOIAME TOKe IOXO0KHe APYr HA APYTra, HO y:Ke HWHOTO
TAOa coefmHeHus, HampuMmep coxm BeCl,, MgCl;,, CaCl..
@Top BeCchMa MOXOK IO CBOEH XMMHYECKON IpUpPOAe Ha CTOA-
muii Do HUM XJOP, a30T OOHapY/KHBaeT HEKOTOPHIE aHAJO-
rum ¢ gocdopoM, KECIOPOX — C Cepoit m T. . 3aMeTHM, BIPO-
9eM, 4TO BCe IONYYaeTCd TaK XOpOmo W YOeAuTeJIbHO IHIIb
B DepBHIX OKTaBax HrloneHAca: B fanpHei#mux oxTaBax GBLIO
ropasno GonbIne IMyTaHHIBI, X B HEKOTOPHIX CIyYafAX AMA ee
yerpauenns Heiomenpme mossonma ceGe OTCTYOHTH OT OPUHA-
TOTO UM IVIGHA WM DPACHONAraTh 5I€MEHTHl HE COBCEM B MOPAX-
Ke BO3pacTaHHA aTOMHO# Macchl. Tak mam mmave, sTa Upef-
aoxenHasn HelomenpmcoM riIaccH@UKamnus, ABIABIIAACA KOH-
KpPeTHBIM BOILIOIIeHWEeM cTapoil upenm Mapme, He mMela HHKA-
Koro ycmexa cpepm xummkoB. Horma Hrlomenpe mompo6osan
PAacCKa3aTh 0 CBOEH KIACCHQMKAUUEA XMMHYCCKHX DIEMEHTOB
Che3ly AHMIAACKEX eCTeCTBOHCHEITaTelNel, ero mOYTH HE XO-
TEIH CIyMmaTh, W IpeficeflaTellb XAMUIECKOH CEKIHE Chesfa
HacMemuumBo copocun Hpionenaca, a me mpoGoBai I OH
pacmolaraTb XHMHUYECKHe DIeMEeHTHl B HOpAAKe anaBATa H
He HOXYYaNOCh JM WM OPH ITOM KAKUX-HAGYAL 3aKOHOMEp-
HOCTeH.

Uepes HeCKONBKO JeT mocie 3ToH momeiTkm Helomerpaca
oHa OBlTa HOBTOpeHa ABYMA [ADYIEMH YyYeHEIMH, paboTas-
MAMHA HAJ BOIPOCOM €CTECTBEHHOH KIACCHQHUKALUE dIeMeH-
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TOB COBEPHICHHO HE3aBHCEMO APYT oT apyra. OmemM m3 HEX
6sut FOmmyc Jlorap Meitep, mpodeccop yrmsepcurera B Bpec-
nay (merme Bpommas 8 IIHP), mpyrmm — [Immrpmit Msamo-
pru Mengenees, npodeccop ymusepcutera B C.-IlerepGypre.
N Meiiep, m MenpeneeB co0pas3min, 970 MOTYT CYIIECTBOBATH
O SJIeMeHTH], ellle He OTKPHITHe XHMHUKAMH, a MOBTOMY, e€CiId
aToro Tpebyer KaaccaumKanmsa, MOKHO OCTABIATh B Tabamme
OPOITYCKH, COOTBETCTBYIOINWE €Mle He OTKPBITBIM 3JIeMEeHTaM.

Iepuoandeckas Talaumma siaeMeHTOB, omyOnmkoBamHaa B 1869 r.
JI. Y. MenneneeBbIM.

K[co] [eo[o Pr]Ti] v]cetn[Fe] &ilcu[zn] | [as|Se]6e

[re]seceleala 7 2 ne o] A2 Pa| Ag]cd | % [Sn [Sh]|Te] T |

{osfe] T T T T [ralWirtiyslosieyl Wt | |
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Kpowme Toro, onn counn cxemy Hriomernca ¢ ee ofnHAKOBHIME
CTPOYKAaMH YPE3MEPHO Y3KO# H NOMYyCTHJIH; 9TO CTPOUYKHE (me-
PHOABI) MOTYT CTAHOBUTHCA [JIMHHee K KoHEOY TaGmmpbl. M
NPUBOIAM (IIEPHOAMIECKYI0 TaGIANY 3IeMeHTOB», KOTOPYIO
ony6auxosax [I. WM. Mennenees B 1869 romy B mememxom
mypHade «Zeitschrift fiir Chemie» (ra6mmua mpmsomutcs B
HEeCKOJbKO W3MEHeHHOM Buie, HO TaK, 4T0 Bce mmen Men-
HeleeBa, Ccofep:Kallmeci B ero CcTarke, IepegaHBl Ipa-
BHJIBHO) .

B sTo#t Tabmmme KypCEBOM RAHBI Te SJIEMEHTHI, KOTODHI®
GbutE mocTaBlIeHH MeHIeNeeBbIM HEIPABUIBLHO BCICACTBHO
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He3HAHHA HX ATOMHBIX Mac¢ WiIA [0 JPYTEM IpHYAHAM
(8 1870 romy Menpgenees mcnpasmia OONBINYI0 YacTh 3THX
ommGoK). Yie B UeTBEPTOH CTPOKe TaGummsl wiaccuduka-
nus moTpeGoBaia ocTaBieHua mycTex mecT. Ha atmx mycrsix
MecTax JOJKHBI HAXOMATHCA KaKHe-TO ellie He OTKPHITHIE djie-
MEHTH, a IMEHHO JOJKeH OBITh ONWH JIEMEHT MeKAy Kalb-
umeM u apbmem (BmpodeM, spOHil 3Aech mocTaBieH IO omuo-
xe, u yme B 1870 rogy MemnpmeneeB mpaBMIbHO HOCTABHI
BMECTO »p0Hsa THTaH) H [Ba HIEMEHTa MEKAY IUHKOM H
MHIIBAKOM. OTHM 3ileMeHTaM MeHpaelees pal clepyiomue
HA3BAHMA: DIEMEHTY, KOTOPHHA J[OMKEH CTOATH IIOCHTe Kallb-
U, OH AAd UMsA 9Kabop, a AByM dIeMeHTaM, KOTOPbIe MO~
HBl HATA 3a [HHKOM,— UMeHA SKAATIOMUHUHA M SKaKpeMHHII
(skabop, Kax BUAHO W3 TaGJIHMIbI, MOJKeH OBIFb AHAIOTHYEH
Gopy, a DKAANIOMHHUHA M BKAKPEMHHU — aJMIOMIHUI0 H KpeM-
HEI0). MenjeneeB GBI HACTOIBKO yOe:KIeH B CBoeil Kiac-
cuuKanuy, 970 MMeN CMeJOCTh 3apaHee ONMACATEH CBOHCTBA
HTHX TPeX 3JIEeMeHTOB, HpeKfie UeM HX oTKpoloT. UrToGHI npen-
CKaszaTh cBoiicTBa, HaIpEMep, dKaKpeMHHUA, OH coobpasui,
9T0 HKAKPEMHMII MO CBOMM CBOMCTBAM HO/KeH OBITH 9EeM-TO
CPelHEM MeAy IUHKOM M MBIIbAKOM (HO 3aMeTHO GimiKe K
MBIIBAKY) M 9TO, ¢ JPYrOil CTOPOHEI, OH [IOJIKEH HMeTb
MHOTO CXOJICTBA ¢ KPEMHHEM H C 9JIeMEHTOM IOJ HHEM, T. €.
¢ 0JI0BOM, OyIydH 9eM-TO CPefHUM MEKAY KpPEeMHHEeM W OJ0-
BoM. (Bce »T0 dmraTednh lerko mo#iMeT, MOIb3YACH HpUBe-
eHHoi TabJaumei.)

N gro xe? Ilpencrasanma MenpmemeeBa OiecTamuM o6pa-
3oM cGbutncs. Jlerom 1875 roma pammyscruit xumur Jlexow
ne ByaGonpan, uccienys maiigeHEH B IImpenefickux ropax
KycoK pyAan (IEHKOBOH oOMaHKH), 00HAPY/KHI B 3TOH pyme
HOBBIIl XHMHYECKHUil BIeMEHT, KOTOPHIA IO CBOUM CBOACTBAM
6L COBePIIEHHO TAKHM jKe, Kak mpefckasannsii Menpgexee-
BEIM sKaamomunnii. Haiinennomy um snementy Jlexox ne Bya-
6oxpan fajx HasBanme rauruil (0T JATHHCKOTO cioBa [amims,
uro smasut Ppannua). B 1879 rogy meeackune xumukn Huin-
com n Hiepe Hamuim B ONHOM pefKOM HODBEKCKOM MHHEpa-
Jle BBKCeHHMTe mpefcKasanuHsii MenpgeieeBbiM sKaGop u Ha-
3Baum ero ckamaumeM (mo-mathiam Craupua smagut IlBenmua),
N maxomen, B 1885 rogy memenkmit xumux K. Bumxiuep,
HCCAEeAysa TONBKO 9TO OTKPHITHIA B (PpefiGyprcKux pPyRHHKAX
B CaxcoHWE MUHepaJ aprHpPOAUT, Hamlel B HeM IpPeACKa3aH-
muii Menpeneessim srakpemumit. Ilpomommas Ttor xe papg
TMaTpEOTHIeCKAX Ha3BaHui, BuHKiep Hassan sKakpeMHHUE
repMauneM,
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Yro6n1 yGemaThcsa, HACKONIbKO TOYHH GBLIN IPEACKA3aHHA
Menneneesa, cpaBHEM CBOCTBA SKAKDEMHHA W Te€pPMaHEA:

CBoficTBa ©OSKaKpeMHHSA
(oGozmawancs Es), mpepckasan-
Brle MenpeneesniM B 1871 1,

9KaKpeMHHi — Cephli  MeTau,
IIABATCA ¢ TPYIOM, aTOMHAs Mac-
ca—T72. )

IInoTHOCTh SKAKPEMHHS [0~
Ha GBITB 5,5 r/cM3,

Oxmch  OSKAKpeMHHA ROMKHA
mMets dopmyny EsO, m mmor-
HOCTE 4,/ r/cmd. Ilom pmeiicTBmeM
BOJIOPOZia ®W3 Hee AOJNIKEH BHIfe-
AATHCA DKAKPeMHHI.

Xmopuerrit srakpememiit EsCly
JOIKeH HMETh TI0THOCTH
1,9 r/cm® m gumets npa 90 °C.

@ropncrhit srakpemumit EsF
He JeTyd.

Ceprncrriit skakpemumit  EsS;
JIOIUKeH DPACTBOPATBCA B COPHE-

CTOM aMMOHDH.
Oxakpemunii srtmn Es(C.Hs):
JIOJKeH EMETh INIOTHOCTh

0,96 r/cM® m xmmets npm 160 °C,

CBoiictBa repMaruma (oGo-
8Havyaercsd Ge), n3ydeHHEIe
K. Burknepom B 1886 r.

Tepmanmii — cephrif, TPYAHO
BO3TOHAIOIIANACA MeTalll, AaToM-
Haa Macca — 72,6,

IInorEOCTH
5,409 r/cum3,

IInoTHOCTH OKHWCH TepMaHMA
GeO, 4,703 r/cm3, Ilop meiicTBmeM
BOJIOpOZia W3 Hee BEIeNsAeTCA rep-
MAaHHAH,

repManns

Xnopmersiit  repmammit  GeClg
mMeer maotHOCTH 4,887 r/cM® u
kunaT npz 86 °C.

O@ropucreiit repmapmit  GeFi-
+3H,0 — TBepaoe Oemoe BEmMECTBO.

Ceprmcrhiii  repmamEmit  GeS:
pacTBopsieTcs B CEPHACTOM aMMO-
HUH.

Tepmannit otan Ge (C.Hs) s mme-
er mnorsocTs 0,991 r/cM3® m Km-
mut opu 160 °C.

Iomamyit, MoskHO CKazath, 970 MeHpenees mpemsmmen B
HTOM BIEeMEHTe BCE, KpOMe ero HasBaHHS.

ITocme Taxoii Gnecrameit moGebl HAKTO yiKe He MOT COM-
HEBATbCA B TOM, 9TO «IepHOAZYeCKHil 3aroH» Memmeneesa
JIeHCTBATEPHO BHIPAKAET KAK0e-TO BeChbMa IIyGOKOe CBOMCT+
BO XHMAYECKHX DIEMEHTOB M 9TO aTOMBI XWMHUYECKHX DiIe-
MEHTOB MOT'yT GBITH PACHONOKEHH B KAKOH-TO «CHCTEMO pOfi-
crBa». Ho 94ro 03Ha"aeT 5TO POACTBO XMMUIECKAX HIEMEHTOB,
STH CBA3W MEKAY DasHEIMA aTOMaM{, He HMEIONUMM, Kaza-
Jock Obl, HMUero obmero Apyr ¢ APYrOM,— B3TOTO B Te Bpe-
MeHa eme HWKTO — B TOM gmcie u cam MenpmemeeB — He cymen
Ob1 cKa3aTh.

Ilepmopmueckmii sakom MenpmemeeBa, Kak BhIpasmica
OJIAH MCTOPHK XEMPH, «CPE# MHOIOYHCICHHHBIX 3AaHAN HAyd-
HEIX Teopumii, BosmBmrayThix B XIX Bexe, Obul mOXox Ha
06eNInCK, MOKPHITHI HENOHATHHIMA OUChMeHaMH; pacmudpo-
BaTh 9TH NMNCHMEHA — BOT BeJIHKAs 3a/lada, KOTOPYI0 HeBAT-
HaIATHI BEK OCTABUI B HACIEACTBO JBafLaTOMY».

" Ilpusenem eme mepmonmaecKyo TaGIuOy SIeMEHTOB B TOM
BHJie, KOTOPHIA OHA MMella B TPHALATHX TofaX. 3aMeTHM, 9ro
TIPeACKA3aHHA CBOMCIB HOBBIX 9JIeMEHTOB HA OCHOBAHHMM Iie-
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PHOAMYIECKOr0 3aKOHA HEOTHOKPATHO AENaNdCh M BIIOCIEHCT-
Bum; Tak, mampumep, ¥. Pamsait, mocie orkpeitEs (uM =
k. Y. Paneem) aproma m renms, mpexcKasal CyOIeCTBOBa-
HAe HEeOHAa, KPUIITOHA, KCEHOHA, KOTOPHIE OH IOTOM H OTKPBLI
BMecre ¢ Tpasepcom B 1898 roxy.

Her mmyero EeBo3MOKHOrO B TOM, 9TO B IIPHpPOJE CyHIecT-
BYIOT M 3JIeMEHTHI, 0OJagalomume OoJbINedl aTOMHOH Maccoi,

Ilepmoamueckaa Tabamma sneMeHTOB MeHjeneepa (meppasg HOJOBHHA
30-x rr. XX Beka).
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YeM ypaH. JTU HIeMEHTHI, €CIH OHH CYI[ECTBYIOT, MOIKHEI
6oty Ol B Hamleil TaGamIe IONACTh Ha MeCTa, HAyIIue II0-
cie ypaHa. Ho mo cmx TOp 3TH 3JIeMEHTHl eIlle He OBLIU
oGmapy:ens B npapofe *).

*) PAj TaKMX (TPAHCYDAHOBEIX» DIeMEHTOB OB HOMyd9eH HCKyC-
crBeHHO. (ITpux. ped.)
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TawroBo, B 00mux ueprax, yuenue 66 aToMax XHMHIECKAX
9JIEMEHTOB, co3fannoe JlalbTOHOM ¥ OMpemeluBIdee BCe Nalb-
mefimee passpurzme xamuu B XIX croaerma. Ho ecim rumore-
3a 00 aToMax ¥ MOJIEKYJaX OKasajlach TaKoil Bakmoil u Ta-
KO mome3HO# MiIA XWUMHA, TO KAKY0 pOIb OHA CHIrpajia B
¢usuKe, 3aHEMalOmeiica ropasno Goxee ITHPOKOHE 0GIACTHIO
ABleHuil mpEponsl, Yem xumua? Cregyer sameTdaThb, 9T0 B
¢uadxe rumoresa aTOMOB CYIIEeCTBOBajJla M HUrpaja OYeHb
0ONBIIYI0 POJIB 3a70JTO [0 TOil mopHl, Korma Jambron cmemaln
yieHHe 06 aTOMaxX W MOJEKyJIax HeoOXOMAMBIM [IA TOTO, 4TO-
Ol XOTh 4TO-HUOYOH IOHAMATH B XHMUYECKHX ABICHUAX.
Benp Mu yixe rosopuid 0 ToM, KaKk M K TEOPHH aTOMOB OTHO-
CUJICA TaKO# reHUANbHbIA ¥ aBTOPUTETHHI Pu3uK, Kak Vcaak
Heioton. IlpencraBienne o6 atoMax cIyMui0 QuankaMm [IA
TOro, 9TO0BI COCTABUTH SACHOE MOHATHE O IedoM pane (uad-
9ecKux aBieHuil. Mbl HarpeBaeM TeJ0 — ITO TEJO PaCHIMPAET-
ca. C TOUKM 3peHHMA aTOMHOIl TUIOTE3Rl 3TO 3HAYUT, UTO
aTOMBI HECKOJBKO OTOILIM APYT OT APYyra — IIyCTHE TIpOMe-
KYTKH MEKJy HUMH ypeawdmianch., Hak MoHO GBUIIO 6B
HaINIATHO IpeJcTaBuUTh cebe TaKoe IPOCTOe ABIeHHe, Kak
paciivpeHHe Tejl MPU HATPEBAHUH, €CJIM CYUTATH BEIleCTBO He
COCTOAIMM M3 aTOMOB, a HENMPepHIBHBIM ¥ cILTomHEIM? Bee
rassl O0ONAMAalOT TOPA3[0 MeHbIOEH IUIOTHOCTHIO, 4eM KUIKO-
CTH ¥ TBepJbe Tela,— 5TO 3HAYUT, YTO aToMbl (WiIm Moie-
KyJb) Ta30B HAaXONATCA HA OYeHb GONBIIAX PACCTOSHUAX
ApPYT OT JIpyra; MOITOMY-TO TaK JIETKO CHATh ras, T. e, YMeHb-
IINTH IYCThIe HPOMEKYTKH MERIY €r0 aToMaMy WA MOJNEKy-
namu. C:KaTh CKONbKO-HHGYAB 3aMETHO IRUIKOCTh WA TBEp-
Toe TeJI0 OYeHb TPYIHO, & YMEHBIIUTH IOCPEACTBOM CRATHA
o0beM JRUJKOTO MJIH TBEPROrO Tejla B HECKOJIBKO Pa3 BOBCE
HeB03MOHO. UTO 3T0 3mauuT? ITO 3HAUMT, 9TO B REAKHEX
U TBePHBIX TeNaX MEHIY aTOMaMH IOYTH HET MYCTHIX MpPOMe-
JKYTKOB; aTOMBI HOYTH COIIPHKACAIOTCA APYT € APYTOM, Kakr
OpOOMHKM B MeIIOYKe ¢ Jpo0blo, eciH €ero XOpOIIeHHKO
BCTPAXHYTH.

Beakuit raz [aBUT M3HYTPM HA IIOBEPXHOCTH CTEHOK
TOTO COCY[a, B KOTODPOM 3TOT ras 3akioded. Hak »To mo-
gatb? OueHb OPOCTO: CTOUT TOJBKO IIPENNONOMKHUTb, UTO
aToMbl (HIM MOJEKYJNHI) Taza He HAXONATCA B NOKoe, &, Ha-
IPOTHB, BCE BPeMA OUeHb OHICTPO ABHKYTCcA. Eciaum ato Tak,
TO OHE JIOJIKHBI BCe BpeMA HATAIKUBATHCA HA CTEHKHA COCYHA
H OTCKAKUBATh OT HAX, KAK OTCKAKMBAIOT GHIBAPIHEIC IHApPEL
or Gopra OMIBApPIA; CTEHKH COCyJa, B KOTOPOM 3allepT ras,
HOJIKHBL BCe BPeMA HCIBITHIBATE HU3HYTPH HEJEIA rpaf Toxd-
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KOB, Iy 6oMOapIMPABRY CO CTOPOHHEI MOIEKyX rasa. Ecam
yBEINYATH 00bEM COCYHa, OTONBHHYB B HEM KDHIOKY WIH
HOPIIeHb, HIN €CIU OTKDPHITH Ilepel MOJNEKYJaMH: rasa [Beph,
BEIYLIYI0 B cocejiHEee IyCToe NPOCTPAHCTBO, TO GHICTPO JABH-
AYIIHeCA MOJEeKYIHl cefidac jKe HaUYHYT TPOHHKATH B OPENIO-
CTABJIEHHEIA AM HOBHIH 060beM, IOKA BECh COCYN HE 3allOMHUT-
¢ ra30M PAaBHOMEDHO W MenmKoM. Bor mouemMy BeaRmil ras
BCerfia CTPEMATCA PACIIMPHUTHCA U BATONHATEH BECh MPEI0CTaB-
nennbiii emy of6beM. Jlerko momsaTh, 94T0 GymeT, eCiHm CHAThH
ras, HaXOHAIIMACA B KaKoM-HUGYAb COCyfle C TMOpIIHEM: MO-
JeKyIBl Ta3a, 3aHHMAaBIIne paHbNIe GoapmIoil o00beM, Temeph
BHIEY/KIEHBI GYNyT CKOHOEHTPHPOBATHCA B MEHLINEM 00BEMe,
a MOPTOMY Ha KaKAGIA KBajpaTHHIA CAHTHMETDP IOBEDPXHOCTH
cTenKnu GyeT MPUXOTUTHCA B TeYeHWE CEKYHIH OONbIme yaa«
POB MOJEKYJ, T. €. MOJeKyIgpHas GomOapaupoBra Ha Kaik-
eI KBAAPATHHIH CAHTHEMETDP CTEHKH Bospacraer. JlaBiemume
rasa, 3alepToro B COCyJe, YBEIWYHBAETCA OPH YMEHbINCHUH
o0beMa aToro cocyfa. Lcam marperh ras, samepTeii B cocy-
ne, He U3MeHAA ero 00beMa, TO [aBIGHWE rasa, Kax IOKA3EI-
BalOT ONIBITHI, BO3pacTaerT. Tak Ka®k 9UCIO aTOMOB M MOJIERYJ
0CTAJIOCH TE€M K€ CAMBIM, TO MIA TOro, I9T00H MOHATE, MOYEMY
MoJeKyJApHas GoMGapAHpOBKAa YEBeIHIWIACH, HE06X0qUMO
JOILyCTUTh, YTO IPH NOBHIIEHWH TEMIEPATYPHl MOJEKYIHl I
aTOMBl HAYMHAIOT [BATATHCA OBICTPEE: BCIE/CTBHE yBEIMIMB-
meiica CKOPOCTH HMX [BHIKEHAS BO3PACTeT W 9HUCIO YHAapOB B
ceKyHNy 0 cTeHKy (Bep mpm BoO3pocCIIedl CKOPOCTH KasKyas
MOJIeKyJIa yCIeBaeT B Te9eHUE CERYHIH OojbImee 4mcio pas
ClIeTaTh OT ONHON CTeHKH COCyda M0 Apyroii m obGparHO) H,
KpoMe TOro, BO3pacTeT H CHJA KajKAOTO OTAENBHOTO yHmapa.
970 fmomymieHwe O TOM, 9TO IPH IOBBHIOICHAH TEMIIEPATYPBI
CKOpPOCTHh [BHKEHUSI aTOMOB W MOJIEKYJ DacTreT, AOMKHO OT-
HOCHUThCA HE TOJIBKO K TaszaM, HO M K JKUIKOCTAM, X K TBep-
AsIM Tenam: Ges HTOr0 HEBO3MOMKHO NIOHATH, KaKEM 00pasoM
IpY HATPEBAHWHN TPOHMCXOMUT HCIapeHHe.

B camom mene, Kak MOMKHBI Mbl HATJIAMHO TPENCTABIATH
cefe TBep/nie Tera u KUAKOCTH? FHUIKOCTH O9eHD MONBURHBL
O TeKydu; 9TO 3HAYMT, 4TO ATOMHI M MOJEKYIH RUAKOCTeIl,
BCe BpeMsd TeCHO CODPHKACAACH APYT C APYTOM, BMecTe C TeM
JIeTKO M OBICTPO CKOJB3AT, IepeMemasaAch II0 BceMy 00heMy
muaroctn  (mHOrNa ObIBAaeT, 9TO MOJEKy/la Kako#-muGymb
JRAKOCTH TaK jKe JIeTKO M TPOCTO MOMKeT IepeMeImaThCs
cpefim MONEKyN ApYyroif KUAKOCTH; BOT IOYeMY Tak GHICTPO
IIPOUCXOAT, HAIPAMED, epeMeInBAaHAE BOILI M CIAPTA, €CIH
CIOUPT HAJHT MOBePX BOJEL B KaKoi-HAGYAb COCYA).
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Tseppste Tena, Hao00POT, HMEIOT HEKOTOPY YIPYTrOCTH,
T. €. CTPEMATCA BCE BPEMA COXPAHHUTH CBOIO ()OPMY; IOITOMY
OPUXOMUTCA 3AKIOYATH, 9TO ATOMBI TBEDABIX Tell Bcerga Ha-
XOATCA B KAKAX-TO ONpefeNeHHBIX NMOJIOKeHUAX PABHOBECHUSA
7 MOTYT TOJIBKO COBEPHIATH ‘OKOJIO STHX IIONIOMKEeHUA Gojee Unm
MeHee OBICTpHe KoleGaHUsA. BHICTpoTa [BHIKEHHIA, COBEpIIA-
eMbIX MOJeKYIaMd B aTOMAMU JKUIKHAX W TBEPABIX Tell, MOIK-
Ha, KAK ¥ B rasax, BO3pacTaTh IPH YBEJIWICHHH TEMIEPaTy-
pyl. ItuM 00BACHAETCA HMCIAapeHHWe DU HAaIrPeBaHHH, TaK Kak
Goiree GHICTPO ABUIKYIUECA MOIEKYIHI JKUIKOCTH MOTYT IIPeo-
IO0JeTh NPHUTAKEHHe CO CTOPOHH OKDPYKAIOIIUX MONEKYN TOM
e JKUJKOCTH ¥ BBHICKOYUTh U3 KHAKocTE Hapyxy. Ilap,
HaACHIO[AIOMA# TPOCTPAHCTBO HAJ HOBEPXHOCTHIO HAHHOM JRUL-
KOCTH,— 3TO M €CTh TOT Ia3, KOTODHI COCTOMT U3 TaKHX
«cOesRaBIINX U3 JKUAKOCTHY Molexyn. V3 jKugxocTd BHICKA-
KUBAIOT, IPaBJa, BCe HOBHIE X HOBHIE MOJEKYJbI, HO MOIEKYJIE
mapa, Najgaloliue HA JKAZKOCTh, NPOHUKAIOT Ty[a BHOBB,
H I05TOMY B KOHIle KOHIOB YCTaHABIHBAETCA DaBHOBECHE
MeRAY JHETKOCTBIO W ee IIapoM, KOT/l[a B KaKAYI0 CEKYHMY
CTONIBKO 3Ke MOJEKYJ BBHICKAKABAIOT W3 ;KUAKOCTH («mCmapsi-
eTCsI»), CKOIBKO UX IIAZaeT B KAAKOCTH 06PaTHO.

N3 Bcero ckasaHHOrO BUAHO, KaKWe IPOCTBIE W SCHBIE
IpeficTaBIeHNs BHOCHT I'HIIOTe3a ATOMOB B MOJEKYJI B U3UKY.
OCHOBHEIM B 3TOI aTOMHO-MOJIEKYIAPHON KAPTHHE T'a30B, KN~
KOCTe#l ¥ TBEDABIX Tejl ABIAETCA IPEACTABICHNE O TOM, 1TO
¢ BO3pAacTaHHEM TeMIIEPATYpHl PAacTeT W CKOPOCTh ABHKECHMSI
atoMoB. JT0 IpPefCTaBIeHAe CHITPAN0 OYeHb GOJBLIYI0 POJb
B HCTOPUH ATOMUCTUYECKOTO YUEHUA.

lo XIX crosetus cpema (pU3MKOB TOCIOACTBOBAJIO MHe-
HOEe, 9T0 TeIIOTa €CTh KAaKoe-TO HeBecOMOe BemecTBO —
«TeIUIOPOJ» ,— KOTOPOe MOJKET COCJAMHATHCA ¢ OOBLIYHBIMU Be-
mecrsamMu. Harperoe Teno, cormacHO HTOH TOYKe 3peHNsT,—
3TO TaKoe, B KOTOPOM MHOTO TeILNIOPOfA; IPY OXJIaKIAeHUN
Tela TENJIOpON U3 Hero yxogdT. JTO MIMPOKO PACIHpPOCTPaHEeH-
HOe TpeJICTaBIeHNEe 0 BEN[ECTBEHHOCTH TEILIA GBUIO OIpPOBEpT-
HYTO, KaK TOJNBKO (PUBHKH CTAIM M3y4aTh CBA3H MEMIY Tell-
moroit m memwmeHmeM. Hanwume stoil cBAsm odeBmmmoO: mpm
TPEHHH, KOTOPHIM COIPOBOKNAETCA JBMKEAHWE, BO3HUKAET
TeIlIo,— 3TUM H3JaBHA IONB30BANUCH I HOGHIBAHHA OTHA
HapOMbl, CTOAINZE HA HU3KHX CTYNEHAX KYJIbTYpPH,— C ApY-
roil ke CTOPOHBI, TEILIOTA, BHIAEIAOMAACA IPH CIKHTAHAH
YyIiA B TOIIKE HAPOBOTO KOTIA, ABIAETCA OCHOBHOU IPHIMHOL
BO3HUKAIOINEr0 B IapoBOil MamIWHEe JABM)KeHHW: IOPIIHA B IH-
ImHApEe, MaX0BOT0 KojJeca, IMaTyHa a T. [,
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B 1798 rony mexmit Bemmmamun Tommcon, amepuxamen,
aBAHTIOPUCT, MPEKIe CPaKaBIIUICA Ha CTOPOHE AHIIHA BO
BpeMa BoitHHI 3a HesapucuMocTb Coenmaennrix Illtaros, a 3a-
TeM MOCTYyNMBMHUA Ha CIY:KOy K 0aBAPCKOMY KOPOIIO, OT KO-
TOoporo OH moxydwa taTyia rpada Pymdgopma, mabaomam B
MIOHXEHCKOM apCeHasie CBepieHHMe mymednsix ;kepi. Cpepie-
HAe COMPOBOKIAJOCH BHIIEJICHUEM O4eHB OONBINOrO KOMMYe-
crea Temia. Horma Pymdopn morpyan mnpocsepimBaeMyio
MeTaJINIeCKyI0 OOMBAHKY BMeCTe ¢ paDOTAIONIAM B Heil cBep-
JIOM B BOAy, TO BOfa 4epe3 MiBa C IIOJIOBUHOM 9aca HaYMHAJA
Kamersb. ITopaKeHHBIA 5THM OrPpOMHEIM BEIIeJNeHHEM TeIlIa,
Pymdopn mogpo6HO MCCIETOBAN BCE YCIOBUA, IPH KOTOPBIX
remro BosHEKaeT. OKazaioch, 9T0 eclIH IPOCBEPIATH B GoJ-
BAaHKE KepJIO OCTPHIM CBEPJIOM, a 3aT€M 3aMEHHUTH €ro TYIIBIM
CBEPJIOM, KOTOpOE YyiKe He MOMeT OTHelATh OT MeTaia
CTPYKKH, HO BCe K€ IIOBOPA4HBAETCA C GONBIMIMM TpPEHHEM,
TO MajJbHeHNee BpAlIeHHe CBEpila MO3BOTAET H3BJICYHL N3
GonmBaHKY J1060€ KOIMIECTBO TOIIA — CTOUT TONBKO BPaImaTh
CBEPJIO MOCTATOYHO A0Nro. JT@ OBLIO HECOBMECTHMO C IpeA-
CTaBJIeHHEeM O BEH[eCTBEHHOCTH TeIIa: CCIM OBl TeIIoTa
6blIa BemecTBOM («TEIIOPOROM»), TO W3 JAHHOH GOIBAHKH
Helb3a Oblio GBI U3BJIEYh OONBNIE TEIUIa, 9eM B Hell B felicT-
BUTEJBHOCTH COfep:Kaioch. Iloaromy Pymdops pemm, uro
TeIUIOTA He BEINecTBO, a ABMKeHHE. TelroTa — 3TO [BHKe-
HHe HEeBUAUWMBIX IJIa3y aTOMOB, W3 KOTOPHIX COCTOHT JioGoe
pem(ectBo. Harperb kaxoe-HMGYAP TENO —3TO 3HAYUT IPU-
BEeCTH €ro aToMsl B Gojiee OBICTPOe NBMKEHHME, 4€M TO, B KO-
TOPOM OHM Haxoqunuch pamsmie. OXJaguTh TeNO -— 3HAYUT
3aMe[JINTh NBIM)KEHMe aTOMOB. TaK BO3HHKIA MEXaHMYECKas
Teopusa Temya (TePMOAMHAMHUKA), MONYYHBINAA CBOE OKOHYA-
TellbHOe O0OCHOBaHUE YiKe TOJNBKO B IOCIHEeTHEH YeTBepPTH
XIX Bera — B padorax Jlogsura Boasimama m Yuamappa
T'u66ca, KOTOpLIE AOKA3ajM, ITO BCE 3AKOHLI TEILIOBLIX SBJIG-
HUH MOryT ObITh BBIBEIEHBI TEOPETHIECKU, €CIH IIPHMEHATH
TeopeMbl MEXaHUKM K [BI}KOHUI0 HEBUAMMBIX IJIa3y aTOMOB.
JTo ObLI Taro# ke TPpUyMP ATOMUCTHIECKON TEOpPHH, KaK H
TOT, KOTOPBIH el moctasuind paGorsl JlanbTOHA B XUMHHU: He
TOJILKO XUMUYECKUe, HO M (PU3NYISCKUE ABICHUA JETKO 005-
SACHANMUCH ¢ HOMOINbI0 TPEAIOIOKeHNs, 9TO BCe Tella COCTOAT
H2 MelIb9ailIInX, HeBUTUMBIX I71a3y aTOMOB.

U Bce e aTOMHCTHIECKOIl Teopuu B 570 BpeMa (K KOHITY
XIX crometus) eme He XBatajo mHororo. Ilpeacrasnenme 06
aToMax Bce emme He OBLIO NOCTATOYHO KOHKPOTHHIM. IlycTh
MBI 3HAEM, 9TO CYO[eCTBYIOT TAKHe-TO W TAKHE-TO ATOMBI —
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aTOMBI KHCIOpOfa, :Keuesa, ¢ocdopa, cepst m T. H.,— HO
MHOTO JII MBI 3HaeM O caMux 3TuX aToMmax? MsI MOKeM TONb-
KO CPaBHHBATH HX JDPYr C APYTOM, MOKeM T'OBODUTH, 9TO Mac-
ca aToMa Kmciaopofa B 16 pa3 Goipmie Macchl aToMa BOXOPO-
Ja, a Macca aToMa Cepel B [[Ba Pasa IPEBHIMCT MAacCCy aToMa
KHACIOPOMa, HO O KayKIOM M3 JTHX aTOMOB B OTHAEIbL-
HOCTH MBI HAYEro He MOjkeM cKa3aTb. MBI He MOKeM CKasaTb,
KaKoOBa Macca aToMa BOMOPOMIa M KAKOBHI €ro pasMephl; MBI
3HaeM, 4T0 KameJbKa BOmbl cocromt u3 Mosiexya H,0, mo me
MOKeM CKa3aTh, M3 CKOILKHX MOJEKyX., m T. A. VI mocremen-
HO Y MHOrAX HAYMHAIO CKIA[BBATHCA BreYaTIeHHe, UTO HTO-
IO MBI TaK-TAKM HUKOIZa M He y3HAeM M 9TO HAIEro, Kpome
OTHOUIGHUH XAMHUYIECKUX DIEMEHTCB NPYT K OPYry, B IpHpOIe
HeT, a Te aTOMBI — 3TOMHI BOJOPOMa, KUCIOPO#a, a30Ta, KOTO-
poie JJaneToH TaK ACHO MpefACTaBIAN cefe m pHCOBAI Ha Oy-
Mare B BHfIe KPYKOUKOB,— T€ aTOMbI ABJIANTCA WHCTeimeit
danTazmeit — Mbl HAKOTJA HE CyMeeM HX B3BECHTh, H3MEPHTh
d TOHATH UX Hacroamue cBoiicTsa. Hecroualimmm HamamraM
TIOfIBEPrajlach ATOMHCTHIECKAA TEOPHS CO CTOPOHBI MHOTHX
¢umnocodos. Apryp Illomenraysp yrBepssman B cBoeM coumHe-
HuH «Mup Kak BONA H NpPeCTABICHUE», 9TO XUMHUICCKHAE aTO-
mbl Bepnenmyca sapasiorcs ammb (Gopmoil BeIpaMkeHHAS TeX
OTHOCHTENHHBIX KOJNWYEeCTB, B KOTODPHIX BEI[ECTBA BCTYIAIOT
IOPYT C [PYroM B XHMWYECKHMe COeJMHEHUS; MOITCMY ClefyeT
CUNTATH ATOMBI, MO CYIECTBY, JUIIb apH(PMETHUYECKAMH IIO-
HATHAMA, JIu0Ib «pacdeTHsiMu equannamuy (Rechenpfennige).
B nmpyrom couuHenun — «O ¢miocoduu ecTecTBosHAHHAY —
OH OpaHAT XMMHUKOB, HA3HIBAA WX (HEBE}KECTBEHHBLIMH AalTe-
KapsAMH, 3aHEMAaOIMuME mpodeccopckne Kaemps», U ToBO-
PHT, 9TO OHI «C TAaKUM JeTCKOM-CAMOMHEHHEM H C TaKoil yBe-
PEHHOCTBIO TONKYIOT 06 3dupe m ero KomeGammaAx, 06 aroMax
M 0 TPOYUX TIYNOCTAX, KaK ecliu OBl OHW BCE 5TO BHNENH U
tporanm pykamm». B womme XIX cromernsa Bosmuria mexas
niKkoia Guauxos u PpurocodoB, KOTOPAS OCYHKAATA BCe MOMBIT-
KM aTOMHCTHYIECKOH TEOPHH MPOHUKHYTH BO BHYTDPEHHHUIT Me-
XaHM3M ABIEHHUU: 3TH (Puiaocosl NPU3HABAIU JOCTOMHBIM
H3y9eHUsS TONHKO HeIoCpPe[CTBeHHOE OMYIIeHWe NpeIMeTOB
BHEIIHETO MHUpa W OTBeprand BeAKHME CTPeMIEHWS OO0HACHATH
nx HabmiofasMblie cBoiicTBa (HX IBET, TBEPHOCTh, TEMIIEPATYy-
Py H T. II.) TUpH DIOMOINA aTOMOB, KOTODHIE HACTOJIHKO MAJHI,
9TO HAIIW OPTaHHl YYBCTB HE MOryT WX HaOIIONATH Hemocpen-
ctBeHHO. (YHHITOMRAIOIYI0O KPUTAKY y9eHHiT 3Toit dunocod-
cKoit mKoms! Mo;kHO Halitm B Kmumre B. . Jleamnma «Mare-
pHANH3M W SMIHPHOKDUTALHU3M».) Brifalommecs mpepcrasm-
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rexn droit muomer (Max, [ioreM, OcrBaibm) BHCTABIAIM,
NMPOTMB TEOPHU aTOMOB Te 3Ke CaMble BO3Pa’KeHHA, KaKhe B
csoe Bpemsa Bpictasun Iomenmraysp. Bce omm egmmomymmo
CXOJUIHCh B TOM, 4TO (ATOMHCTHIECKON TEOPHH CJIEN0BAIO
OBl yie JaBHO HCTJIETH B IEIH GHOIMOTEK», KAK BRIPA3HICH
Bunsreasm OcTBajpf B CBOHX JEKOUAX IO (mmocoduy mpH-
POAEI, KOTOpHE OH 4UHTan B JlefimmurckoM ymH@BepcHTeTe
nerom 1901 roga.

Ho cTOpOEHHKOB aTOMHCTHYECKOH TEOPAH He CMyI[ajid
3aple Hamagku ¢uaocodoB. OHE yHOPHO CTPEeMUIMCH HAWTH
yGeqaTenbHble TOKA3aTENbCTBA PEATBHOCTA aTOMOB. YBHAETH
aTOM, B3BECUTh €ro, A3MEPHUTh €r0 pasMepsl — BOT 4TO CTAJO
3aBeTHON Meuroil aromuctoB. Ho Kak 5T0 chenarsh, eclim aTo-
MHl HACTONBKO Malbl, 9T0 YCKOJH3aI0T HE TONBKO OT HANIHMX
NEeBOOPYKEHHBIX OPTaHOB YYBCTB, HO M OT CAMHIX YCOBepIIEH-
cTBOBaHHBIX MHKpockomos! Hurmonnu n 3unenTond mocTpom-
AU W YCOBEPIIEHCTBOBATYM TAK HA3HIBAEMBIH «YIBTPaMHKpO-
CKOII», MO3BOJNAIIU O0HAPYKHATH B KONJIOHIHOM PacTBOpE
30lI0TA B0JIOTHIE WACTHIKY, Macca KOTOPHIX 4yTh JH He B
MIIIHApH pas Mempme rpamma. Ho B ToM e pacrBope
TIPHCYTCTBYIOT M (oliee MeJKHe HACTHYKH 30JI0Ta — 3HATHT,
aToM 30JI0Ta BECHT elle Membme. HaxmM jke 06pasoM MOKHO
p3BecuTh aroM? He ciefyer mu OTKasaThCsa OT HTOH 3amadH,
npH3HATh €e NMPUHIHIAANsHO HepaspemuMoii? Ecam Mpr mpm-
3HaeM 3Ty 3afady NPUHIMIAAIGHO HEpa3pemmuMoii, 1. e. ecin
MBI TPU3HAEM ATOMLI HPUHOANMANBHO HeHAOII0NaeMBIMHA, TO
rorga OCTBAJBI W KOMIIAHWA OKAKyTCA IPABHI, IOTOMY HTO
NPEHIUNEATGHO HeHAOII0[aeMoe He MOKeT CIYKHTh 00Bex-
TOM M3y4eHWS B (H3MKe W [ONIKHO CIMTATHCA JHOIb Pe3yib-
TATOM HEINPaBHIBHOTO 00paszoBaHWs moHATHH. Bor mouemy
ATOMHCTEL He XOTeIu NPUMHUPHUTHCA ¢ TAKUM peImeHHmeM BO-
mpoca W HE 3aXOTeNd YTBEPKAATh, YTO «ATOMBI CyIIeCTBYIOT,
HO UX HAOIIOAaTh, B3BECAT: M M3MEPHUTH HUKOIAA HEe YAACTCAY.
Ecnm 651 OHM 3TO yTBEPIKIAJHA, TO STO 03HAYANO OBl KAIMTY-
aammo meped guiocofaMu, CIATABIINMH, YTO KHHTH IO aToO-
MHCTHYECKO# TEOPHU [OJKHEI CTHATH B NBLIIH OGuOIHOTEX.

U B KOHTIe KOHIOB aTOM [€HCTBATENHHO yIAIOCH B3BECHTH.
9roMy IIOMOTIO OFXHO CTPAHHOE fBJEHWE, KOTopoe OBLIO OT-
KpHITO elle B mepBoif momoBnEe XIX Beka m Ha Kotopoe (m-
BUKE B CBOe BpeMsa He OOPaTHIH MOMKHOrO BHEMAHHA. ITO
ABJEHNe HA3HBAeTCA OPOYHOBCKEM JBUIKEHUEM.

B 1828 romy saMemmrhIil amrnmitckmii Gorammk PoGepT
Bpoys mpopenan OfHO B BHICIIEH CTeIeHW HHTepecHoe Ha-
6mofenne, VcobTHBAasg TOIBKO 9TO MPUCIAHHBIA eMy HOBBHIi
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YyCOBEpHICHCTBOBAHHLIA MAKPOCKOIL C aXpPOMATHIECKAM 00HEK-
ruBoM, PoGepr Bpoyr Bagyman paccMorpers ¢ MOMOIIBIO 9TOrO
MHEKDOCKOIIA HAYTORHYI0 KaILTIO JKEJKOCTH, COfep:KRameiics B

KPOXOTHBIX 3€pHBIMKAX HBUIBIEI pacTeHWi. B Tawoil mupko-
CTH BCerfja HMeeTcA GONBMIOE KOJHIECTBO MHUKPOCKONHMYIE-
cKEX TBepAHx uwactun. Kak ypueien 6uim Bpoym, koraa ysm-
Jiell, 9TO 3TH YaCTHHE HE OCTAIOTCA HA MeCTe, a NBHMKYTCH,
ABIKYTCA HeIpPEepHBHO, TOYHO HCIOJHAA KaKo#-To ¢haHTa-
crauecKkmit Tamen)] Horma B mosie 3peHAT MEKpOCKOMA ORLIO
BHJHO MHOTO TaKUX YaCTHI[, TO IOIYyIAJOCh TAKOe Ke BIie-
vaTieHde, KaK OT TyY# KAKUX-TO Medbyaiimmx momex. Tsep-
Able YaCTHOB MHEKDOCKOIMYECKHX DPa3MepOB, HAXONAIUECT B
SKEKOCTH, OBIDKYTCA, KaK ecim Ob OHE GBITM JHHBHIMH, H,
MelCTBATENHHO, Y HAGHAIOATENA 0CTACTCA IMEHHO TAKOe BIIE-
gatienne. Ho yxe PoGepr Bpoyn, Koropsiii mepBeiM HaGI0-
Jal 3TO XA0THYECKOe [(BUKEHAEe MUKPOCKOIMYECKAX YACTHII,
TOJTydYHBINee CBOE HA3BAHME OT €r0 WMEHH, IPWHIeN] K JAPYro-
My B3aKIOYEHHIO: JACTHOH ABMKYTCA He IIOTOMY, YTO OHH
sxmpble. JacTHIBI MEPTBOTO BemecTBa, o0iafaiom(ue TaKUMA
JKe pasMepaMud, TOMke JO/KHBI COBEPIIATh AHAJIOTHIHOE NBH-
JKeHHe, €CJIA TOJNHKO OHH OXKPYKEeHBI CO BCEX CTODPOH RHJ-
rocrel0. Tak yreeppgan DBpoyH, m 5T0 OBUIO IOIHOCTHIO
OO/ITBEP/KIEHO MHOIOYACICHHBIME IOCIeRymuaME Ha0I0-
ACHAAMH,

Mosxuo GBIO OB ayMarb, YTO OPOYHOBCKOE [BRIKEHZE
MHEKPOCKOIIMIECKAX TACTUI] BHI3BIBACTCH KAKUMU-TO MOTOKAMH
B CaMOil JRUIKOCTH, CBA3AHHBIMH C DPAa3HOCTHIO NABJIEHUA B
PA3IWYHEIX TOYKAX JKHAKOCTH. I{a’XIOMy NPHXOAWIOCH HAa-
6II0aTh ABMKEHNE NEUIMHOK B BO3IyXe, OCBEI[EHHOM Mafao-
muMu cOOKY COJMHEYHBIMH JIygamMd. ITO ABUMEHHE HefCTBH-
TEJIBHO CBA3AHO C TOKAMM BO3[yXa, HO OPOYHOBCKOE ABUe-
HHEe WMeeT COBEPIIEHHO MPYTo#  ,xapakrep. B camoM peie,
eclid BHAMATOJILHO HAGIIOATE 38 ABWKEHUEM MBUIMHOK B COJN-
HEYHOM Jyde, TO JIETKO 3aMETHTh, YTO COCEJHHWE IBLIAHKH,
nomasmpe B HEGOJBIIYI0 CTPYI0 BO3AYyXa, ABWKYTCA B ONHY
H Ty e cTOpoRy. A ecim mabiIOaaTh 3a GPOYHOBCKHAM RBUKC-
HIeM MOKPOCKONHMYECKHX IACTHI, TO OKA3LIBAETCH, YTO MEKAY
HANpaBieHAEeM OBM}XEHUSA COCETHHX YACTHI, HET POIIATENLEO
HAYero o6Imero: 4acTUIbl ABAKYTCA COBEPIIEHHO HE3aBHCHMO
APYT OT ApYTa, [ayKe ecln UM CIYYHTCSA MONOUTH APYT K APYTY
Ha €aMoe KPOXOTHOE DaCCTOAHHE, PaBHOe AAAMETDPY OTHENb-
HOM 9acTHYKH. 3HAYAT, COBCEM HE OT TOKOB RUIKOCTH IPOHC-
XOMAT 3TO HEMOCTHKEMOe X (PaHTaCTHIECKOE [[BH;KEHHE MUK~
POCKOTIMIECKAX TBEPABIX YACTHYEK,
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Bo BTopoit monoBmEe XIX Bexa OGpOyHOBCKOe [BH;KeHHe
noppoGuO mceaenoBan (parnysckuit ¢usmr I'ym. Or mpopme-
a1 meNBlfl pAJ OIBITOB, KOTOpble y0emuwsadm ero B TOM, 4TO
npuinHa GPOYHOBCKOTO ABHKEHHMS CKPHITA B CaMOH KHIKO-
ctu. He or BHYTPEHEHX TOKOB SKMAKOCTH, BHI3BAHHLIX HHY-
TOMKHBIMH PA3HOCTAMH TEeMIEpPaTyp, W He OT BHEIIHAX TOTU-
KOB H COTPSICEHHN OPOMCXORHT OPOYHOBCKOE ABHKenme. 'ym
mpo0oBajl CpaBHEBATh GPOYHOBCKOE ABIIKeHHE B j1aGopaTOPHH,
PacCIIONIOKeHHOH Ha ITyMHOR yamne, IO KOTOPOA IpOe3sKaioT
TAKEJIBle DKANAKH, ¢ TeM Ke ODOYHOBCKHM [BHMteHUEeM, Ha-
GmiofaeMBIM HOYBI0 B IN[yXoM IOJBaje, B JepeBHe,— PasHH-
OBl He TOJydYatoch HuKaroil, TomaKm OT PKANAMKEH 3aMETHBI,
HO OHHM CKA3BIBAIOTCS He HA XA0THIECKOM [BIKEHHH GPOYHOB-
CKAX 9aCTHIl, a HA JBH/KEHHAH BCefl KalelbKHM RHOKOCTH B
IeJOM: ABHTAACH KaK Ilejoe, KalleJbKa YBIEeKaeT 3a co0o# Bce
YacTHOH B O[HOM W TOM jKe HANPABICHHH, M 3TO [BHKEHHE
OYeHb JErKo OTJIAIUTH OT HAKIAAGIBAIOIMErocA Ha HEro Xxao-
THYECKOT0 [{BHMKEHAT OPOYHOBCKUX YACTHL, IPOHCXOMAIIEro
10 BCeM BO3MOKHBIM HANpaBleHHAM. ['ym yGemdATeAbHO JOKa-
3aj, 970 OPOYHOBCKOe IBH;KeHHe, KaK yike IIPeamoiarai u
cam Bpoyn, HHCKOABKO He CBS3aHO € TeM, YTO FKHIKOCTD,
B KOTOpO# 0HO HaGmiofaercsa, B3fATa M3 JKABOTO CYMECTBA —
B3 DAaCTeHHmi: HCKYCCTBEHHO HPHTOTOBJIEHHbIE JKHIKOCTH C
B3BEIIeHHHIMA B HAX MUKDOCKONMYSCKAME YaCTHIAMH, B KO-
TOPHIX HET HAYEr0 :KUBOro, TO}Ke OOHApyKUBAIOT GPOYHOB-
CKOe JIBHKeHHE,

B 1881 romy nomsckmit ¢usmk Bogamesckuit mokasa, 4To
GpPOYHOBCKOe JBI)KeHHe IPOHCXOAMT M B razax, a He TOJLKO
B muakoctax. Huaa Toro 91065r HAGAIOKATE GPOYHOBCKOE [ABH-
jKeHUe, OH PacCMATPHBAI Ipd OOKOBOM OCBEICHWHM MHKDO-
CKOIIMYeCKHe JacTHIKH, obpasyiommue Tabaumbelii aeiM. Kpo-
XOTHBIE JACTHYKRH YIJIA, H3 KOTOPHIX COCTOHT JIBIM, ILIACAJIH
BO BCE CTOPOHEI COBEDIIEHHO TAKUM Ke 00pasoM, KakK ILIfca-
au TBepjEe YacTHIKA, HaOmogapmuecsa PoGeprom Bpoysom B
IKUIKOCTH.

Hacroamyo npuuuny GPOyHOBCKOTO [BHKEHHUS yrafail B
70-x ropmax mpomuroro crometms Gembruern; KRapGomens. Ero
o0’bscHeHNe, TeHAAJLHOE IO CBOEH MpOCTOTE, COCTOHT B Clle-
AyfoIleM: MEKPOCKONIMIECKUe YACTHIHl ABUKYTCA IOTOMY, ITO
OHHO HCIBITHIBAIOT TONIKHE CO CTOPOHBI HEBUIHMEIX MOJEKYH U
aTOMOB OKpy:Kalomieil mx sxmparoctu. PaccmaTpupas [BHe-
HEe GPOYHOBCKHX 9YACTHUEK, MBI [IOJy4aeM HEKOTOpOe Ipefi-
CTaBJIeHNE O TOM, KaK JIBIKYTCA HEeBHIHMBIC MOJCKYIBI MHJ-
KOCTH,— COBePHOIEHHO TAaKHM :Ke 00pa3oM, KaK MHl y3HaeM O
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BOJHEHAH "HA MOpe, KOTAA, CTOA [galeKo oT Gepera, BEAEM
KadaHHWe JOJKH, IIBEIPAEeMOH BOIHAME BO BCe CTOPOHKEL. Bpoy-
HOBCKO€ [IBU;KeHHUE ABIACTCA II09TOMY MOCTOM, COeRUHAIONIAM
HEBU[UMBII MHUpP aTOMOB M MOJNEKYI ¢ MHPOM, OCTYIIHBIM
BOCHPHUATHIO TIPU MOMOINY HAIUIHAX OPTaHOB 9YBCTB.

Ilouemy GpoymoBCKOe ABHIKEHME MOKHO HAGIIONATH TONb-
KO B TOM CJIydae, KOTHa JaCTHYKH oYeHb Majul? OdeHs mpo-
cro, orBegaeT Ha 3ToT Bompoc HapGoHens: ecim moBepXHOCTH
9acTUObl BEJIHKA, TO KOJIHYECTBO TONYKOB, IIONYIaeMHIX el0
cIIpaBa, BCerfa OKajkeTcsA NPHOIU3UTEIHHO PAaBHEIM KOJIHXIECT-
BY TONYKOB, IOJYyYaeMBIX ej0 K€ CleBa, U HAYTOXKHOE pas-
JH9Ee B KOJIWYECTBO TOIYKOB GyHET COBePHIEHHO HEeJOCTATOY-
HO JJIA TOT0, 9TOGHI CABHHYTH C MecTa GOJBIIYI0 W TAKEIYI0
gactuny. Ecianm e uactuna mMeeT HAITOMKHLIA BeC ¥ HAYTOMK-
HBIe pa3Mephl, TO B Xa0Ce MOJEKYJIAPHBIX [ABIIKECHEH KHIKO-
CTH BCeTJa MOMKeT CIYIUTHCA, 9TO C ONHON CTOPOHHI YaCTHIEL
Oyzer B JaHHBIA MOMEHT CIyYailHO GOJbIIE TONYKOB, 4eM C
Apyroii, a mMO9TOMY JErKONONBUKHAA YACTHOA ABHHETCA B TY
CTOPOHY, KyAa ee TOMKHYT MOJNeKylI:. Uepes Kakoii-To 0UeHD
KOPOTKHH TIPOMEKYTOK BpeMeHU H30BITOK MOJEKYJIAPHBIX
TOTIKOB OyfeT cABHrarh GPOYHOBCKYIO YaCTHOY yiKe IO JpYy-
roMy HallpaBIEHUIO, elle depe3 KAKOH-TO KOPOTKEHA Ipome-
JKYTOK BpPEeMEHH — II0 TpeTheMy ® T. A., H T. . Bor mouemy
OpOyHOBCKAasA YacTHIA M COBEPIIAeT CBOE ABHKCHHE, HAIIOMH-
Halollee MIACKY AUKapei.

Ecan sto, mpepnosxennoe HapGomeneM, o6bacHeHHE mpa-
BHJIBHO, TO YeM YaCTHUOH JieTde W Meldbye, TeM GPOYHOBCKOE
[JBHKeHUE NOMKHO OBHITH HHTeHCHBHee. TaKk M ecTh B JiefcT-
BHTEJbHOCTH — Y:Ke Bpoyn cymen sro zamerurs. Kpome roro,
Beb MEl 3HAaeM, 9TO JW)KEHHEe MOJEKYI ;KUAKOCTH IIPOHCXO-
nauT TeM GHICTpee, UeM BHIIIEe TeMImepaTrypa, H, B caMOM fee,
I'ym mamien w3 cBOHX OIBITOB, YTO IIPA HOBHIDICHWH TeMIEpa-
Typsl GPOYHOBCKOe IBH)KeHHUe Jelaercsd Bce WHTCHCHBHee H
narencusHEee. Horma lurmomam mso6pen cBo#t ymbTpamm-
KPOCKOII X CMOT HAOMIONATh HUYTOMKHEeHIIMe JACTUIE! 30JI0TA
B KOIIONJHOM PacTBope (AmaMeTp YacTHI, MEHbINE MHJIHOH-
HOW onu cagTEMETpa), To GpPOYyHOBCKOE ABHKEHME STHX da-
CTHI[ OKa3aJOoCh TAaKUM OBICTPHIM, UTO MONYIHIOCH KAaKOE-TO
CILIOIMHOE MeJbKAaHMe: YACTHIH JBHTaJuUCh C TaKo# CKoOpo-
CTHIO, 9TO MX HHOTZA y[aBajJoCh BHAETh TOJBKO B TOYKAX II0-
BOpOTA HX IyTH, Tie CKOPOCTh HECKOJNLKO yMeHbmanachk. flur-
MOHJY ONHMCHIBA®T HEpBOe BIIeYaTIEeHHE TaK: «ITO KAaKOe-TO
HeIlpepHIBHOE MpPHITaHLE, CKAaKaHHE, CTOJIKHOBEHASA M DPasie-
TAHUA, TAK 9T0 TPYAHO pa3o0parhcda B HTON IMyTAaHAIEH,
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Isencruit pusux Ceenbepr, uzydasmult mocre fHurmonau
6GpPOYHOBCKOE ABIIKOHHE YACTHI, B KOJVIOHMTHOM pacTBoOpe 30-
J0Ta, OPUKYMAI [JIA YCTPAaHEHHS ITOr0 MEALKAHUSA CIEAyIo-
Myt cmocoh: OH OTKPHBAJ IOJNe BPEHHES YIHTPaMHKPOCKOIA
¢ IOMOIIHI0 MOMEHTAJBHOre (oTorpadmueckoro sarsopa, pe-
PYJAAPYA OPONOIKATEIHHOCTh TOTO BPEMEHH, B TeIeHUe KOTO-
POTO 3aTBOP OTKPHIT. YMEHBOIAA 9TOT HPOMEKYTOK BPEeMEHH,
MOXKHO OGATECA TOro, 9T0 MEJILRAHWUE MCIE3a€eT, a NIPH AAJb-
HefIeM ero yMEHbIIEHWH YACTHIHI HAYHYT Ka3aThCA HEIOJ-
BIGKHBIMY, KaK JeTAmas OTHOA Ha MOMEHTAJbHOM (ororpa-
¢uveckom cEmmre. Uem OnicTpee OpOyHOBCKOEe [BUIKEHHE,
TeM Gojiee KOPOTREM MOMeH OHTh TOT IPOMEKYTOK BpeMe-
HHU, B Te9eHHE KOTOpOro 3arBop OTKpEIT. W CBenbepr Hamen
73 CBOMX ONEITOB — B HONTHOM COLJIACHA C TEeMH TeopeTwde-
CKEMH BEIBOJTAMH, 0 KOTOPEIX MBI TOBOPHIH,— 9YTO IPH IIOBHI-
IIeHAM TeMOepaTypsl KOJUIOMIHOTO PACTBOPa IIPHXOAATCS
OoTKpHIBaTh (poTorpapmdaecruit 3arBop Ha Bce Gomee W Gomee
KODOTHOe BPeMa A TOro, 9ToOH MeIFKaHHE TPEeKPATHIOCH,

Msr mepexoiEM Temephb K paccKasy 0 KiIaccAdecK:mx pabo-
Tax, KoTopele cheman ¢pamnysckuit ¢usmk Ham Ileppem
(1908 r.). B s1EX paGorax GBHLIO OKOHYATEIHHO NMPOBEPEHO X
YJCTAHOBIEHO, 9TO GPOYHOBCKOE [BUKEHUE B JKUAKOCTAX BHI3BA-
HO [BHJKeHHEM MOJEKYJ, X TeM caMbiM [aHO pemialomee [o-
Ka3aTellbCTBO MEACTBATENHHOTO CYIECTBOBAHUA MONEKYI M
aTOMOB.

Ileppern 6pal KyCOYKH PE3WHOBON CMONBI (IyMMHUIYTa»
(smenTas Kpacka) m paeTHpa] WX PYKOH B BOJe, KaK pacTHpa-
0T KyCOUeK MEIIA. ['yMMETYT HOCTEIEHHO pPAcTBOPAJICA B
Bofie, TOKa OHA HE CTAHOBHIACH SPKO-3KedToro HBera. Ilocre
oToro Ileppen Gpamr HeMHOKKO TAKOH JKEOROCTE IO MHUKDO-
crom., IToq MEKPOCKOIOM OKa3EIBANOCH, 9TO TyMMHATYT Ha Ca<
MOM [elle COBCeM He DAcTBOPWICA B BOfe, a paclajicd Ha
MHOKECTBO IIAPOBHIHEIX MEJIKAX S3ePHEIIIEK, KOTOpHE pas-
Openmchk mo BceMy 00'beMy BOAEL 3ePHBEIUIKYE DTH OYeHH DPas-
amuasl mo pasMepam. A Ileppemy xoTenoch HMeTh TaKYyIO
SKEJKOCTh, B KOTOPOM GHUIM OBl COBePIIEHHO OXWHAKOBEIE IO
pasMepaM 9YacTHOE! ryMMEryTa. A 5TOro OH BOCIONB30BAJ-
ca «merTpuyroiiy (meHTpoGe:kHOM MammMHONA), Takod sxe,
Haxo#l MONB3YIOTCS HA KPYNHEIX MONOYHEIX (epMax A oT-
JelleHUs CIMBOK OT MOJOKAa WIW Ke B MeJUIHHCKEX JaGopa-
TOPHAX JJIA yAaleHAA KPOBAHEIX MADUKOB M3 KPOBH, IIOCTE
Yero oCTaeTca OTHODPONHAS KHAKOCTH — KPOBSIHAS CHIBOPOT-
xa. I{entpudyra Ileppera memama 2500 oGoporoB B MEHYTY,
¥ BO3HMKAIOINAA DX 95TOM IEeHTPOOEKHAA cuia BEIOpackiBala
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H3 REAKOCTY 3epHHIKA rymmuryrta. [lepnenpuxynapuo K ocu
meHTpUQYTH GBUIM PACHONOMHEHBHI CTOKAAHHER NPOCHPKH,
B KOTOPHIX COJEP/KANACH 9MYJIbCHA ryMMuryra (Tax HashIBa-
eTCsT BOJJa CO B3BEMIGHHLIMHE B HEH YaCTHYKAMY TyMMHTYTA).
IleuTpoGexnan cmia, BOBHHKABINAHA HOPH BpPALEHHH LEHTDH-
¢yrm, 6bla HACTOIALKO BeJHKa, 4T0 Ha paccroammm 15 cm or
OCH OHa TPEBOCXOAWIA CHIY TSAMECTH B THICAYY pas. ITa
LeHTPO0EIKHAA CHIa CTPEMUIACh MPHUKATh YACTHIBI IyMMUTY~
Ta KO JHY HNPOOHDPKH, PACIOJOKEHHOMY NOHAJIBINE OT OCH:
9aCcTHIB «BHINANAIOTY U3 SMYJIbCHA Ha [AHO HPOOMPKHE IOX
BIHAHUEM [eHTPOGEKHON CHJIBI COBEPIICHHO TaKHUM jke oGpa-
30M, KaK IpA3b U MYTh BHINANAIOT U3 PEYROH BOMBI IOJ BIHA-
HAEM CHIbl TARECTH,— PA3HHUI[A JHWIOs B TOM, 9TO B OIBITaX
Ileppena wacruusl BHIagaiu HE BHH3, a BOOK, B Ty CTOPOHY,
B KOTOPYIO JleficTBOBAJIa IeHTPOOEKHAA CHIA.

TlepBriMu BHIIAfaW TAMLEIbIe YaCTHUIBL, a BCIEN 33 HAMH
U Jerxue. IT0 [AaBAJI0 BO3MOMKHOCTH OTHEIUTH YACTHIBI APYT
or Apyra mo Macce (a sHaYWT, W TI0 pasMepaM, IIOTOMY dTO
BCe YaCFUIBI CHEJIAHB M3 OJHOrO W TOTO e Marepuaja, H Io-
3TOMy, 9eM OoibIIe HX Macca, TeM OGOIbIIe W DPasMEepHl).
Pasymeercs, pasfenenne mpomcxomuio He cpasy, a MOCTENEH-
HO: 3affyMaB NOJIYYUTH OJHOPONHYIO 3MYJbCHIO € JaCTHIAMHA
KaKOro-TO COBEPIIEHHO OIpejielleHHoro pasmepa, [leppen.cuep-
Ba TOJIYYWJI SMYJIbCUI0, B KOTOPOil 9YaCTHI[ TAKOro pasMepa
OblT0 GonbIe, 9eM YACTHI[ [APyrax pasMepoB, 3aTeM 3Ty
SMYJIbCHIO OH CHOBA IIOABEPraj HMeATpU(YrApOBAHAIO U BhIe-
JIAN W3 Hee 9acTh, B KOTOPOH NMPONEHT YACTHUI] 3aJaHHBIX pas-
MepoB ObL1 emle Oosibiie, @ T. A., @ T. M., IOKa, HAKOHEI, HE
HMOJIy9YWJIach IOPIHA 9MYJIbCHH, B KOTOPO# OBLIM 3epHBIMKHA
TONBKO IYIKHBIX PasMeEpoB. ITO OYeHH KPONOTIMBAA W TH-
sejaa pabora: mpuxogurca paborarh Imenblil MecAn A
TOro, 4roGbl ¥#3 ONHOr0 KWJIOrpaMMa TYMMHILyTa HONYYHThH
HECKOJIBEKO NECATHIX MIN JajkKe COTHIX [OJIell rpaMma KPYTIBIX
sepen HY:KHOiT Benuunubl, [leppen cyMen HONYyIHTH HECKOIB-
Ko mopumil smynbenu ¢ guamerpom sepen B 0,50, 0,46, 0,37,
0,21 u 0,14 Murpona *) (MHKPOH — 3T0 THICAYHAA HOISA MUI-
IuMerpa).

C momompio tarkmx sMyascmit Ham Ileppem mnpoumssen
MHOKECTBO 3aMeYaTeNbHBEIX OIBITOB, 0 KOTOPHIX MH 37ieCh H
pacckaxieM. OH mOMeCTHNI KalllIi0 SMYJIbCHHU C OIpeXedeHHEIM
AMAaMETPOM 3epPeH B INIOCKYI0 BaHHOUKY (KIOBeTKY) ¢ riay6m-

*) 3mech W falee OCTABIEHO CTapoe HA3BAHHE (MHKDPOH» BMECTO
COBPEMEHHOTO «MuKpoMetp». (Hpum. ped.)
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moit 0,1 mm. HioBerka Gplma BCleJ 3a TeM NOKDHITA TOHREM
IOKPOBHBIM CTERJBIIKOM, Kpag KOTOPOro OBUIH BaNHTHI Ma-
padmmoM: TakmM o6GpasoM Kallils OKasalach PasMasaHHOU B
cocynie, B KOTOPOM OHA FeépMeTHYECKH 3amepra, TaKk 4To HH-
KaKoe HCIIapeHue yiKe HEeBO3MOMKHO.

Tlepper crepsa MOCTaBHJI CBOIO KIOBETKY Ha GOk m cTam
CMOTpeTh Ha Hee B MHKPOCKON. B moixe speHus MHKpOCKOLA
OKa3aJach TOHKAs BePTHKAIBHAA
BOIAHAS CTE€HKA, BHYTPH KOTOPOi
pacrpefelnInch 3epHBIIKA IyM-
muryta. PacnpefieleEne 3epHBI-
mieKk crnepsa OBLIO ONHOPONHBIM
(sT0 TMpOW30ILIO, KAK TOTOM BBI-

Puc. 3. PacupefieleEne 3epHBINIEK I'YMMHETYTa IO BHICOTO: @) PHCYHOK

pocupouseoxuT ororpadmio, moxydennyo [leppenoM B ero aaGopaTo-

pEn; 6) ‘PEHCYHOK COCTABIeH M3 NATH HAJNOKEHHKX ADYr Ha JApyTa
¢ororpagEIECKEX CHAMKOB.

ACHAIIOCH, BCIEMICTBEE Hem3GeKHOr0 BCTPAXUBAHUA Ipernapa-
Ta IpH ero yCTaHOBKE IOJ MHKDOCKON), HO HOTOM; C TedYe-
HEEM BpeMeHH, paclpe/ieleHre H3MEHUIOChH X B KOHI[e KOHI[OB
CTaJ0 TAKHM: OUYeHb MHOTO 3€DHHINEK BHA3Y, & IO Mepe
MPOMBU;KEHNA BBEPX MX CTAHOBATCA BCe MEHBbIIE N MEHBIIE.
Yncno 3epHBINIEK B OTHOM KyOMIeCKOM MHKPOHE YMEHBIIAeT-
CA C yBeIHMYeHHeM BEICOTHI, X IPHTOM IO HEKOTOPOMY BIIOJNHE
ompefleIeHHOMY 3aKOHY.

9TOT 3aKOH yMEHFHICHNsS ILIOTHOCTH 3MYJIbCHH C BBICOTOH
[eppen 3axoTex HccrefoBarh. s 3T0r0 OH HOMOKHI KIOBET~
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Ky Ha MOHBIIIKO W CIaJl CMOTPeTh Ha Hee CBEPXy B MHUKpO-
CKOI, MMEBIIMIl OYeHb MAJeHbKYI0 IIyOHHY NOJA 3pEHHA:
B MHAKPOCKOII GBbLJIO BHIHO BCE, 9TO IPOMCXOMT B TOHKOM CJIOE
pryOunHOlt B omuu MuKpPOH. IlepenBuras MUKPOCKON BBepx U
BHHU3, MOKHO OBLIO CMEIIAaTh 3TOT CJIOf TO BHINIE, TO HHUKE.
Ileppen cran paGoraTh TaK: MOCTABHMJI MUKPOCKON HA KaKOM-
TO BBICOTE€ U HAYAJN CYATATH, CKONBKO 3DeHBINIEK BHIHEETCHA
B TIOJe 3peHNs HA DTOH BHICOTE, 3aTeM MepPelBUHYI MHKpO-
CKOIl Ha HOBYIO BBICOTY M CHOBA COCIUTAN YHCIO 3ePHBIOICR
# T. I. 3aMeTHM, 9TO IIPH 3TOM YHMCIOM 3€PHBIOIEK CYUTAETCA
cpeHee U3 HECKONBKHWX HAOJIONeHUH, MOTOMY 9TO 3ePHBIMIKE
JBUJKYTCSI COBEPHIGHO XAOTHIECKH M, CIE[OBATENbHO, X
9yCcN0 B IIONE 3peHHs MHUKpocKoma ObiBaeT To Goibmie, TO
MeHbllle, B 3aBHCUMOCTH 0T ciydas. IlosToMy Ha OfHO B TOM
ske Boicore Ileppen mpomsBogma mojcder 3epHBIDIEK MHOIO
pa3 W 3aTeM y:Ke OIpeeisy cpefHee 3HAYeHHe, XapaKTep-
HOe A KaXKT0i TaKo#d BBICOTHI.

Hasanocs 6bi, MOKHO OBLIO IPOM3BOJATH IOJ MHKPOCKO-
moM MoMeHTadbHEIe (pororpaduuecKne CHAMKH, a 3aTeM yiKe
Ha JIOCyre CIOKOAHO COCIUTATH, CKOIBKO MMEETCA 3EPHBLIMEK
B IloJle 3peHZA Ha JaHHO# BhicoTe. Ho MoMenTambuble (PoTO-
rpa)HgecKue CHEMKM B 9THX YCIOBHAX ILTOXO IOXYdalOTCA,
OOTOMY 4dYTO HE YJAeTCA OCBeTHTb 3ePHBIIIKA JOCTATOYHO
apxo (Ileppery ymaBamoch moiay4yath MOMEHTANbHBEIE CHUMKH
B caydae gacrtull ¢ fmamerpom Oonbme dem 0,5 MHKpoHa, s
MeHBIINX jKe dactul ¢gororpadmm morydanuch depecayp He-
orderiimpbie.) Ilosromy Ileppemy mpmmuioch CHIBHO Cy3UTH
1oJie 3pEeHAsA MUKDPOCKOMNA, IMOMEINAas MeMAy MEKPOCKOIOM H
mpenapaToM KPYMKOIeK (PONbTrH, IPOKOJOTHIH  HMrOMKOI:
B MHUKPOCKOI OBII0 BHAHO TONLKO TO, YTO MPOMCXOAMIO HA
IUIOIA/iA, PaBHOH oTBepCTHIO, chelaHHOMY Hroiukoi. IIpema-
paT ocBEIaicA O9eHb KOPOTKOE BPEeMA — JJIA 3TOr0 Ha IyTH
ay4eif, OCBEeIIABIIMX IIperapaTt, craBmicsa ororpadmieckuit
3aTBOP,— U KaJKIBIA pa3 B 1ojie 3peHHs OBLIO BHJHO CpPaBHH-
TelbHO HeGONbIIOe YHCI0 3epHHMeK: He Goasme mata. us
3TOro-T0 M AosiKkeH Obw1 Ileppen cysuTh molle 3peHMA MHKPO-
cKoma: ecam OB Ka/RABIi pas B TOJe 3PEHUA MOJYIaJOCh
MHOTO YacTHI, TO HAON0faTelb HUKAK HE YCHeBAJ OBl HX
cocuntath. COCUATATH Ke 3EPHBIOIKM, eCIM UX YHCIO He Ipe-
BHINIAET IATH, JECKO. 3aTO MPHXOAMIOCH KOMIEHCUPOBATEH TO
yMeHbIIEHNWE IIONA 3PEeHHAA TeM, 9TO B ONHOM TAKOM IIoJe
3PEeHUA [eNaJoch 09eHb MHOTO OTCYETOB, H 3aTeM yiKe H3 II0-
Iy9eHHHEIX pe3yIbTaTOB BHIYACIAIOCH CPEXHEee apuMeTH-
qecKoe,
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ITpuBeneM pesyabraThl OfHOrO m3 ombitoB Ileppema. I'my-
6mHA KIOBeTKH Oblia, Kak ME yske ropopmim, 100 Mumkpom
(1. e. 0,4 MM). OTcueTs! OPOM3BOAAIACEH HA BBICOTAX 9, 39,
65 m 95 MEmKpOH Haj ypOBHEM JoHBImMKa KioBeTkH. Okaza-
JI0Ch, YTO cpefHee IHCJIO YACTHI HA BBICOTE 3D MHKDOH CO-
CTaBJfgeT IOJOBHHY TOTO, KOTOpoe GBLIO Ha BHICOTE O MHK-
pOH; 9HCIO YaCTHI{ Ha BBIcoTe 65 MHEKpOH OHLIO paBHO MO-
JIOBHHE 9HCJAa YACTHI HA BHICOTE 3O MHKpPOH, a YHACIO YACTHI]
Ha BBICOTE 95 MHKpOH PaBHANOCH IIOJIOBAHE UHCJIA TACTHI] HA
Bbicore 65 mmKpon. VIHEIMHA clloBaM#, IpH OmOfLeMe BBepX Ha
Kasgnple 30 MEKpOH 9MCIO 9acTHN B faHHOM o0beme (cooT-
BETCTBOBABIIEM ITy0WHE M IIMpWHE BHIGPAHHOTO HOJA 3pe-
HEA) yMeHBIMAmoCch BBoe. I[09TOMy MaTeMaTHIECKHHA 3aKOH
y6rBanma muorHOCTH (UHMCla 3epeH B JaEHOM o0beMe) C BHI-
COTOH MOsKeT ObITh BBIpajKeH TAK: eCIH BBICOTH 06pasyioT
apu(MeTHIECKYI0 IPOTPECCHI0, TO YACIA 3epeH 06pasyIoT reo-
MeTPHYECKYI0 IPOTPECCHIO.

Taxoit 3akoH yOBIBAHUA IUIOTHOCTH 3€DPEH C BBICOTOH
nommeH OB CHIBHO IIOpa3dWTh W 3amHTepecoBath lleppema:
Beflb IO TAKOMY K€ CAMOMY 3aKOHY CHAf{aeT IIOTHOCTh IpH
mogbeMe B mamed armocgepe. Bass ITackans, 3mamenmtoiil
dparnyacrait yuensti, mepmuit 8 XVII cromerun u Bmepshie
IPEMEeHABIMAA K mH3ydemmio atmocdeprr Gapomerp, maolpe-
TeHHBIA #mraxbaaneM Toppuuennd, oOHAPYKAI 3aKOH, IO KO-
TOPOMY CIIafaeT ¢ YBEAWYCHHEM BBICOTH INIOTHOCTH ATMO-
cleprOro Bosmyxa. ITOT 3aKOH, HOJYIMBIOMI HasBaHWe Oa-
poMeTpEUeCcKO (OpPMyYJBI, IIACAT TO e CaMoe: IIOTHOCTB
KasKIOro M3 rasoB, COCTABIAKMEX arMocdepy, yObiBaer BMe-
¢Te ¢ yBeJIMYEHHEM BBICOTH B TeOMETPHIECKON HPOTPECCHH.
Tar, HampmMmep, OpHE MOABEME Ha O KM KOIMYECTBO KACIO-
pona, HaxofAmEeroca B Ky6muecKoM caHTEMerpe, yMeHBIIAeT-
cf B[[BOE; IpHA MOABEMe Ha CIefyI0IMze 5 KM OHO yMEeHbINa-
eTcA elme BABoe H T. K., A T. . ITO — TOT JKE CaMHIH# 3a-
KOH, 10 KOTOPOMY YMEHBINAETCA C BBRICOTON UMCIO 3€pHBIMIEK
FyMMHTYTAa B KyOMYECKOM CAaHTEMETpDEe BMYJIbCHH, HO TOJBKO
spech mABIEe MacmTabsl — BMecTo 30 MHKDOH 3HECh MBI MMEEM
5 M. Otgero :xe moxygawrcsa apyrme MacmralGer? [ocra-
TOYHO HOCMOTpPETH, 4T0 OyMeT, eCIHm BMECTO KHCIopofa HcC-
cirenoBaTh Kakoi-HHOYnb Apyroii ras arMocdepsl, HampaMmep
YTIeRUCHblH -Ta3 Wi asor. i Toro 4rolBl KOIAYECTBO YrI-
NEeKUCIOr0 ra3a Ha KyOWYecKWi CaHTAMETD YMEHBIIHIOCH
BABOE, HY/KHO IOTHATHCA HE HAa BEICOTY D KM, & BCEro TOJHKO
Ha BEICOTY 3,6 KM, T. e. Ha BHcory, B 1,37 pasa Memsmylo.
Ho Bo cromsko sxe pas (B 1,37 pasa) Macca MONERYJH yr-
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aexacaoro rasa (CO,) Goapmie MacCH MOJEKYAH KHCIOPO-
ma (0O.). CoBepmieEHO TaKoe e COOTHONIEHHe IIONYIAETCH,
€CIH CpaBHUBATh KHCIOPOA HE ¢ YINICKHCIKIM ra3oM, a, Ha-
opuMep, ¢ as30TOM HJIH C aproHoM. Bricora, Ha KOTOPYIO
HY;XHO DORHATHCH, 9T00B MIOTHOCTh YMEHBIIANACH BIBOE, 00-
pPaTHO OPONMOPHMOHANHHA MAacce MOJEKYIHl maHHOTO rasa. Ha-
mpuMep, Macca MOJERYIH remus (COCTOAIIAsS TONBKO U3 Of-
Horo atoma He) B 8 pas Memnme MaccH MONEKYIH KHCIO-
poxa. IloaroMy, mus Toro 4ToGBl KOIMYECTBO refwd B OTHOM
KyOHmuecKoM CaHTEMeTpe YMEHBINWIOCH BJBOE, HYKHO ION-
HATBCA He Ha O KM, Kak B ciydae Kuciopoma, a ma 40 kM
(1. e. B 8 pa3 BEImIE).

Cimoit rymmarytoBoit smynscum B 100 murpor — sTo,
B CYIIHOCTH, Takasg ke arMocfepa, HO TOIBKO COCTOSAIMIAS
He W3 MOJEKyJI KHCIOPONA WJIH a30Ta, a M3 3€PHEINEK TyM-
MHTyTa, KOTOpHE yiKe HOCTATOTHO BEIMKH, YTOOH HX MOKHO
ObLJI0 BUMETH B MHEKpPOCKON. BenencTBue Golbmoil MacCH 9TAX
sepHHIIER (00 CPaBHEHUIO ¢ MOJEKYJIAMH ra3a) yMeHBIICHHE
OJOTHOCTH ¢ BEICOTOH HpPOMCXOAMT GHICTpee, 9eM B OOLIKHO-
BeHHOH artmocgepe, OKpy:Kalomeil Hamy 3emii0, a HMeHHO
(B cayuae rymmaryToBeX sepubimex ¢ amamerpom 0,21 mmk-
pOHA) IUIOTHOCTH yMeHbINaeTcs BBOe HpH IOfbeMe Ha
30 murpon. «IMynscnsa,— ropopar Ileppen,— ato armocdepa
B MUHHATIOpe, TAroTeomas K 3emis. B macmraGe takoil ar-
Mocepsl AIBOEI IPENCTaBAAIACH HBI HECKONBKEMEA MHEKDPOHA-
MH, a OTHeJBHBIE XOAMEI CTalH OBl PaBHEI Mouxexrymam». [as
HAac BCEero BaJKHEE, ITO MOJEKYJIH BTOH MUHHATIOPHOH «at-
Moc(epsl» — 3ePHEIMIKA TyMMHATYTa — MOTYT OHITH B3BeIIe-
HEI, 8 9TO M03BOJAET BEITHCIHTH H MACChl MOJEKYJI OOBIKHO-
BemHoro rasza. Tar Ileppem cymen chemarh TO, 9T0 Kasaloch
COBEDIIIEHHO HEBO3MOKHBIM,— B3BECATH MOJEKYJIbI M ATOMEL

Ilpogenaem sror HexmrpHi# pacuer. Bricora, ma KoTopoi
IIOTHOCTH KHUCIOPOAA yMeHBIIaeTcs BIBoe,— D K. Bricora,
Ha KOTOpO#l IUIOTHOCTh TYMMHIYTa YMEHBINAETCH BHBOE,—
30 mmxpon. 5 kM B 165 MumamonoB pas Goabmie, weM 30 MAK-
poH. 3HAYHAT, Macca TYMMHIYTOBOTO 3epPHHINKA C THAMETPOM
B 0,21 MAKpoHA HpEBHIINIAeT MacCy KHECIOPOAHON MOJEKYJbl
B 165 MmanmoHoB pas.

CHKONIBKO K€ BECAT TAKOH TYMMHTYTOBHIH HIapak? ITO HE-
TPYAHO PAcCYATATh, €CIU H3MEPHTH MPEIBAPHTENLHO, CKOJIE-
KO BecHT RyOWuecKmii camTmMmeTp rymmuryra. llpm srom pa-
cuere me ciefyer 3a0wIBaTh, 9T0 B omEITax IleppeHa 3epHEImI-
KH TYMMHIyTa HaxXofuimch B Boje, a 3HAYAT, IO B3aKOHY
ApxnMenia, KRB KyOWIecKHHA CaHTEMETD TyMMUTYTA Te-
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PAX B Bece POBHO CTOJNBKO, CKOJIBKO BECUT KyOHmduecKui caH-
TEMETp BOAHI, T. €. 1 rpamM. 3dauur, KasKABld KyOwdeckmit
CaHTHMeTpP TYMMHIYTa B BOie BeCHJ HA OJIMH IpaMM MeHbIOe,
ueM B Bo3ayxe. B pesyuabrare Bcex pacueroB (KOTOpBIE MbI
OpoImycKaeM) MOXyYaeTcs, YTO Macca 3epHHImMKa (¢ mompas-
Ko#l Ha 3aKOH ApxmMesa) paBHA ‘

0, 00000000000001 r.

" sro 3epEpmiko B 165 MUIIMOHOB Pas mpEBOCXORUT IO

Macce MOJeKylly Kuclopona. BHa‘{ET, MOJIeKyJla KHCJI0poaa
BeCHT

0, 000000000000 00000000005 r.

A Tak KaK Macca MoleKyasl Kuciopofia B 32 pasa 6oib-
me Macchl aTOMa BOJOPOZA, TO Macca aToMa BOJOPOZKA —
3TOTO CaMOTO JEeTKOr0 M3 BCEX ATOMOB — PaBHA

0,000 000000000 000 000000 0016 r.

B rpamme Bomopona copepsxmTea, ciefoBaTeabHO,
600000 000 000 000 000 000 000 aTomoB.

9ta nmdpsl, Haiifennrie I[leppenom, MO3BOMMIH CBA3ATH
yOoTpeGUTeNbHY eUHUNY ATOMHOM MacChHl — Maccy aToMa
BoJiopofa — ¢ rpamMMoM. Macca aTtoMa BoJOpOfa, BHIpaKeH-
Hasg B rpaMMaX, DOJIyYaeTcas HACTONHKO MAaJIOH, 9TO ee HHKAK
HEBO3MOJKHO cefGe MpefcTaBUTh,— TE€M He MeHee ee YIaloCh
ompefiennTh, Atom Obln B3semeH. Basxmelimiasg 3ajmagza aToM-
Ho# ()m3uKm Gblia paspemeHa.

HeMeicimMo Bce BpeMs mmcaTh B BHAE JECATHYHEIX ApO-
Oeit Bce aTm HmITOKHO Maidnie nudprl. [losToMy ¢usmkm
OpHAyMalu HWHoH, Gonee KOpoTKEit cmoco6 WX HaOMCAHHA.
BMmecro Toro, aro6n mmcars 0,1, mmmyr 10-!, BMecro ToTO,
aro6u1 mucats 0,01, mumyr 10-%, smecto 0,001 mmmyr 10-2,
sMecro 0,0001 mmmyr 10~* & 1. 0., m t. a. IlosToMy Mosx-
HO cKa3aTh, YTO Macca aroMa Bofopofia *) B rpaMmax ecrhb

*) 3mecs ®m B maabHeiimeM M. II. BpormrTeiir omepupyeT co sHa-
YeHUSAMHA HEKOTOPhIX Q)B3K‘{ECKKX BeJIMYUH: 3apaAfa 3JIeKTpPOHa e,
YIeIbLHOTO 3apsAjfa aleKTpPoHA (OTHOMIEHWA 3apAfa K Macce) e/m, mo-
crosHHO# ABoragapo N u 1. ;. IIpuBemeM yTOuHeHHHe 3HAYEHUA HTHX
BeJINWIUH, MOJY4YeHHbIe K HalleMy BPeMeHH B pe3yJbTraTe BOBpOGUIeﬁ
TOYHOCTH nsmepe‘ﬂnﬁ:

3apAp saeKTpoHa e=4,80325-10-1° ex. CI'C,

Macca sneKkrpora m=9,10956-10—28 r,

YHenbHBIA 3apsaf 2JeKTPoHa e/m=>5,27276-10!7 ex. CI'C/r,

Macca aToMa Bogopoma M=1,67352-10-2% r,

OTHOIIeHWe MacCHl IPOTOHA K Macce diaeKTpona M/m=1836,11,

9mcio ABoragpo N=~6,02217-10%% monp—1, (Hpux. ped.)
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npomsBefenne gucia 1,6 ma wmcmo 10-*, mam, Kopode,
Macca aToMa Bomopopma=—=1,6.-10-24r,

Taxmm o6pasom, BMecto 100 mamyr 10%, BMecto 1000 mmmyT
10%, smMecto 10 000 mmmyt 10* m BoOGme BMecTo eUHHLEL ©
n myaamu oomyt 10™, TloaTomy

9ECI0 ATOMOB. BOJ[OPofia B ofEOM rpamme = 6-10%,

Bor kaxoit pesyasrar momyumia Ileppem, msydas pacmpe-
HeleHAe 3¢PHBIEK B TyMMATYTOBOM BMyJbCAH B 3aBHCHMO-
cte oT BHCOTE., Ho Bcero mioGomeiTHee TO 0GCTOATEINBCTBO,
9T0 TOYHO TaKO# e pesyNbTaT GBI BEIBEfeH ¢ IOMOIIBIO
TeX e TyMMHTYTOBHX IIAPHKOB, HO COBEpIIeHHO HHHEIM IIy-
TeM, 0 KOTOPOM MBI TaK:Ke CKajkeM HeCKONBKO CJIOB.

BpoyHoBCKoe [BH:KeHMe B TyMMHIYTOBO# 3MYyJIhCcHH CO-
BepmaeTcs HeoOHIKHOBeHHO GricTpo. Her mHukakoit Bo3aMosK-
HOCTA IHPOCIeAuTh 3a [BHKeHHEM OTHEIEHOTO TyMMHIYTO-
Boro 3epHEImKA. lloatomy Ilepper m mHe mHITalica 3TOro je-
7aTh, & HOCTYOWI CHAeAylomuEM o6GpasoM: OH oTMedal HA
depreske MOJOKeHMe TyMMHUTYTOBOTO 3€pPHHINIKA depe3 ompe-
JeleHHble NIPOMEKYTKH BpeMeHH, HAIpEMep depe3 KayK/ble
30 ceKyHH, W HOJNyYeHHHIE TOYKHA COJAHAN HPAMBIME JH-
maaME (XOTA Ha caMOM jielle TYMMHTYTOBOE 3€DHEINIKO 3a
9T0 BpeMs JABHraJiOCh HE IO OPAMOi JHHEWH, a TaK:Ke IO
OpPHYYANEBOH JoMaHO# KpHBoii). ITonyuennsie pECYHKE [aioT
BO3MOKHOCTh CYAUTh O GECIOPANOYHOCTH M XaOTHIHOCTH
OpoynoBckoro aBmkenaa BooOme. Ho Ilepper cmmMman atm
PHCYHKA He TONBKO IIA TOro, 9TOOKI HONYYUTH HATIATHYIO
ALIIOCTPanA0 K GpOyHOBCKOMY ABHeHHMI0. Kro mHTEpecoBa-
Jla KoJMYeCTBEHHAS CTOPOHA Jlejla. JHaMeHHUTHIHE Axanbepr
ditEmrTelin, ORBIINI TOT[a eIme MOJONHIM YejlOBeKOM, HaIHd-
can (B 1905—1906 rogax) sameuarenbHbie paGoTHL, B KOTO-
PHIX OH MaTeMaTHIeCKH BHIBeX OPMyIy, OLpefeasIoOmyI0 s
3a[aHHOI0 MPOMEKYTKA BPEMEHH CpejHee CMeINeHAEe yMMH-
TyTOBOTO 3€PHBINIKA OTHOCHTENHHO €ro HepBOHAYAIBHOTO IIO-
N0:KeHHS B KAAKocTH. MBI He ¢TaHeM 3[ech HPHBOAATH BTY
dopMyry; 3aMeTEM TOJBKO, 4TO B 3Ty (OpPMYy’ry BXOAHUT Be-
JW4MAA, paBHAA YHCIYy aTOMOB BONOPOfia B OTHOM TIpaMMme.
IMoatomy, comoctaBass (opmyry OfHMTeAHa ¢ PHCYHKaMH
Ieppena, ompeMelAMEME IepeMeIeHAe YacTHOBI 33 KaiK-
asie 30 ceryHmj, MOKHO BHYMCIUTL 3Ty BeamummEy. Tak m
caenan Ileppern, m y Hero HOAYIMIOCH, YTO UHCIO ATOMOB
Bojiopofia B ofHOM rpamme pasHo 6-10*, T. e. moxyummocs
TaKoe jKe YHCIO0, KAaK ¥ paHbOIe,
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CoBmajieEne MeKTy ABYMS YACIAMA, KOTOpEe OBLIA HO-
JTydeHbl COBEPIIEHHO PA3IMIHBEIMEA CIOCO0aMM, ABIAETCS Myd-
ImMuM [O0Ka3aTeIhCTBOM MPaBUIBLHOCTH BCEX CHIEJIAHHBIX Hpef-
OOJOKeHNH, 3HAYAT, MOJEKYJIH M ATOMBI JeHCTBHTENBLHO CY-
MeCTBYIOT, & HE TONBKO ABIANTCA yHoOHOH MA XHEMHKOB
Beigymroil. Takoe sawiodenme ObLUIM BBHIHYKIEHH CHEJATh
najke Te, KTO J0Jr0 W YIOPHO He XOTeJN IIPpW3HABATH CyIe-
crBoBaHAA atoMmoB. VI maske OcTBanmbpy B KOHIje KOHIIOB JOJ-
JKeH OBLI B NpEJUCIOBHE K CBOEMY KypCy XHMHH HAOACATH
CIeyIONHe CI0BA:

«Teneps s yGexmen, uro B ToCIefHEe BpeMA MbI HONy-
9AIM ONBITHOE [IOKA3aTeAbCTBO IMPEPHIBHOTO, WA 3€DHHCTOTO,
CTPOEHMSI MaTe€pPHA — JOKAaBaTeIbCTBO, KOTOPOTO TINETHO
MCKalla aTOMHCTHIECKAsg THHOTEe3a B HPOJOJIKEHHe COTeH M
Teicsa jer. CoBmajieEme GPOYHOBCKOTO ABMiKeHHA ¢ TpeboBa-
HAfAMHA 9TON TEOOTE3Hl JiaeT IPaBO CAMOMY OCTOPOKHOMY yde-
HOMY TOBOPHTH 00 OOBITHOM JIOKa8aTeAbCTBE aTOMHCTHIECKOH
TEOpHH BelIecTBA. ATOMHCTHYECKAs THIOTe3a CHeNajach, Ta-
KuM 00pa3oM, Hay9IHOH, IPOUYHO O0GOCHOBAHHOM Teopzeil».

Bexrosoit cmop MeMKAy CTODOHHHKAMH H IPOTHBHIKAMEA
CyIecTBOBAHHUA ATOMOB 3aKOHUHICH, TaKUM o0pasoM, mobe-
HO#l CTOPOHHUKOB aroMHOA Teopmu. VI B Hacrosmee BpeMs
MBI MOKEM C YBEDPEHHOCTHIO YTBEp;KAArh, 9T0 BCE BeI: HA
cBeTe — M BOJa, M KaMHHW, B DACTeHMS, W 3KWBOTHBIE, N BO3-
AoyX, X jKeie3o, # T. &., & T. [., A T. I.— Bce 3T0 COCTOUT
W3 MeJbYAAMINX, HeBAAUMEIX INIa3y aTOMOB.



TJIABA TPETBA

9JIERTPOHBI 1 PEHTTEHOBCRUE
Jaydun

B xomme XVIII Bera smaMeHHTHII aMepuKa-
Bery Bemmmamun @paHkimm, mpoclasuBUHACA HE TOIBKO
cBomM yuactmeM B Goprbe GpHTaHCKHX KOJOHME B AMepuKe
3a He3aBUCHMOCTh, HO M CBOMMH 3JIEKTPHIECKUMH ONBITAMU
B B 0co0eHHOCTH H300peTEeHHEM TPOMOOTBOMA, MPEIIOMKILI
TEOPHIO BJIEKTPHIECTBA, COTJIACHO KOTOPOH NEKTPHIECKUE SB-
JieHHA BHIBHIBAIOTCA IPHCYTCTBUEM O0COGOr0 DIEKTPHIECKOTO
«daonay, HaXOAAMEroca Bo BCex Tenxax mpupoanl. Ecau B
KaKoM-HEOYAs Tele siexTpmueckuit «fuiomny (smexrpmde-
CKas (KHIKOCTbY) HAXONHUTCA B KOJHYECTBE, IPEBHIMANOIEM
HEKOTOPYI0 HOPMY, TO TaKO€ TEel0 KajKeTcd HaM 3apsaKeHHBIM
BJIeKTPUIECTBOM OFHOTO 3HAKA, 4 €CIM KONKIECTBO DHIEKTPH-
9eCKOH GKUIKOCTA» MEHbIIe HOPMEI, TO 3TO Telo 3apsdiKeHo
aJIeKTpHIecTBOM ppyroro 3maka. O caMoil sieKTpHIECKO#
ORUTKOCTU» WIA 9JeKTpudecKoir «Marepmmy DpaHKIuH ro-
BODHI! «JIEKTPUUECKAS MATEPUA COCTOHT W3 YaCTHUEK, KO-
TOpHE [OMIKHEI OBITH UPE3BHIYAHHO MEIKHMY, TaKk KaKk OHM
MOryT HPOHHKATH B OGBIKHOBEHHYIO, Jaske CaMyl0 ILIOTHYIO
MaTepui0 TaK Jerko ® CBOOOGHO, YTO HE BCTPEYAOT HpH
3TOM 3aMETHOTO CONPOTHBIEHEsA». EcCIM BHEMATEABHO IpO-
gecth 3TE cioBa (Dpamknawna, TO B HHUX MOMKHO YBHJETh
cnenyomue yrBepssmenmsa: 1) cymecrByer ocobas sieKTpH-
decKasg «MAaTepPUAy WIH DIEKTPUYECKUR «{iouay; 2) sleKt-
pHEUeCKUA «(IOHI» COCTOUT W3 aTOMOB; 3) ATOMBL dIEKTPUIe-
cKoro (IO MeIKU I HHYTOKHO MAJbl fasKe 110 CPABHEHUIO
C TAKHMEM MEJIKMMH YaCTHIAMA, KaK ATOMEI OGHIKHOBEHHOTO
BeIecTBa, OTOMY YTO OHH O9€HH JIETKO 1 0e3 0COGEHHOro Co-
OPOTUBIEHAA NPOHWKAIT BHYTPh JKUAKAX W TBEPABIX TeI,
B KOTODHIX 4aTOMBI IUIOTHO YIAKOBAaHEL W CONPHKACAIOTCA
Apyr ¢ [pYyroM; TeM He MeHee AaTOMHl 3IeKTPHIECKOro
daronaa NerKo IIHBIPAIOT B HPOMEKYTKAX MERKAY aToMaMu
0OLIKHOBEHHHX Tel (CTOMT TONBKO BCIHOMHHTH O TOM, KaK
JeTKO DIEKTPUUECKUI 3apsaf IepeMellaeTcs HO MeTaJLIH-
9eCKOil IPOBOJIOKE),
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I9rr unen OpaHKINHA MMeIR YACTO YMO3DHTENBHEIA Xa-
paKTep,— 3T0 OblIa TeHHAJbHAA NOTajKa, He HMEBIIAA B TO
BpeMA HHKAKAX CepPbesHblX OmBITHBIX oGocHoBammit. Ho B
1833 rofy reEHanBHBIN AHMIUACKUN yueHBIi-caMoydra Mu-
xaun Dapajeli oTKpELI 3aMedaTeabHBIH (PAKT, KOTOPHIA MO~
HO CUHTATh moATBep:KmenmeMm Teopun Ppamrnmma, IToT PakT
3aKmd0gaeTcA B caemyomeM. Dapameit u3yTan apiaeHne dIEKT-
poimza, Kotopoe OblIo M3BECTHO yske faaBHO (¢ mocienHei
gerseprs XVII Bexa) m Koropoe cocromT B TOM, 4TO IpO-
XOM/IeHNe JIeKTPAIECKOTO0 TOKA depe3 HEKOTOpHIE KUJKHO
Tena (pacIiaBleHHEE MM PacTBOPEHHbIE B BOJIE COJM, MIe-
J09H, KHCJAOTH) NPHBOAUT K PA30KEHHI0 HTHX TeX (dIeKT-
poONMTOB) Ha WX coCTaBHble xuMudeckwe dacrm. Dapapgeit
M3MEepWJI BJICKTPHIECKA# 3apaf, IPOXONAMBi Jepes dIeKTpo-
TUT B TeYeHHE BCEr0 TOr0 BpEeMeMH, IIOKA W3 DIEKTPOIATA
BBIJENAETCA ONpPe/leIeHHOe KOJIMIeCTBO BONOPOAA, MJIH Kalauf,
miA cepebpa, mim memm # 1. n. OGHapyXKuaach 3aMeda-
TeJbHAA Belb: HJA TOr0 4TO0B M3 M0GOro »JEKTpPoJanTa BEHI-
meawmjcs TpaMM BOROpoda, Heo0XOHMWMO LpPOIYCTHATH depe3
gero 96 500 kymoHOB BMeKTpHIECKOTO 3apAfa (KyaoH — ennd-
HANA [ U3MEPEeHUA HIEKTPAYECKOro 3apsama, KOTOPOil Bcer-
Ia MoaL3yTea 3AeKTpoTexHukn). Vinnmu ciosamu, 1 r Bojo-
polia Bceria MEPeHocHT ¢ co0oit depes 3AEKTPONAT ONHO A TO
JKe KOAMYecTBO 3jeKTpmiecTBa, a mmenHo 96 500 rymoHoB.
Takoe ke caMoe KOJAMYECTBO BIAEKTPHIECTBA, KAaK MOKA3aJIH
Tounksle nameperns Dapames, mepeHocAT ¢ co6oio # 23 r mar-
pasa, 1 35,45 r xuopa, # 39,1 r xamus, u 107,87 r cepet-
pa. Eciu MBl 3ariAEeM B COHCOK XAMHYECKHX DIEMEHTOB,
KOTOpHI1 OB OOMeNIeH B -IpeAbAyINed riase, TO MH yBH-
amM, 49To atm gmeaa — 1, 23, 35,45, 39,1, 107,87 — asasaoc-
¢ He 9eM HHEIM, KaK aTOMHBIME MaccaMM BOJIOPO[a, HATpWUA,
xjopa, Kamams, cepe6pa. Jlerko cooGpasurs, aro B 107,87 r
cepe6pa MOMKHO COHEPIKATBCA CTOABKO aTOMOB cepebpa,
CKOJILKO aTOMOB BOJopoJia uMeerca B 1 r Bomopoda, CKOALKO
atoMoB Kaaua ecth B 39,1 r KaaMa @ T. 4., ¥ T. 4. 3HA-
9AT, Bce ITH BemecTBa (BOJOPOX, Kaamil, HaTPHA 4 [p.)
IepenoCAT 4epes HIEKTPOJAT OXHO H TO Ke KOJAMIEeCTBO
3JIeKTPUIECTBA HA OfHHAKOBOM 9HCIE ATOMOB, OTKyZa Cpasy
Me BHITEKaeT, YTO OAWH aTOM BOJOPOAa MEPEeHOCHT ¢ COGOI0
gepes DJIEKTPOJNHT TAKOH sKe DIEKTPHHECKHN 3apAf, KaKoi
mepeHocHT ¢ coboil m aroM xJopa, m aroM cepebpa, I aToMm
kamnsa. Uemy sxe aTot 3apap pase:? flcHo, uTo 0H paBHsET-
cA JacTHOMY OT fexeHds Bcero 3apama 96 500 kymomos, ko-
TOPHI MEPEeHOCHTCA OFHHAM TIDaMMOM BOXOPOAA, HA UHCIO
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atoMoB B rpamMe Bopopona. I[lompoGyem sammcath 3TO B
BHJIe MaTeMaTHYECKOro ypaBHEHHMA (aTa KHHJKKA HANACAHA
TaK, 9TO JUIA €€ UTEHHUsI He HY;KHO 3HATH HUKAKON CIQMKHON
MaTeMaTHKM; MO3TOMY NYCTH 9HTaTeNlb, HeSHAKOMBIA ¢ MaTe-
MATHUKOi, HE Iyraerca: OT HETo TpeGyercs TOIBKO, YTOGH OH
yMel OpAMEHATH 9YeThipe mpaBUia apAPMETHKE H NECATHI-
HEle Jpo6H ® 3HAJ, 9TO BEJIMYAHLEI HHOTNA O0G03HAYAIOTCH
Gyxsamn). Hrak, oGosHaumM 3apsAf, KOTOPHIH IEPEHOCHTCSH
gepes pacTBOp IEKTPOIUTA OMHEM aTOMOM BoJioponia, GyKBOM
e (Takoit ke 3apAx MEPEHOCHTCA W ATOMOM Kallds, WIH HAT-
pusa, mam cepeGpa). ITOT 3apAx HONydaeTcs OT JeleHAs
96 500 xKymoHOB Ha WHCIO aTOMOB B OJHOM TIpaMme BOHODC-
za. Iloaromy, ecim 0603HAYATH YACTO AaTOMOB B OJHOM TpaM-
Me Bojopopa GykBoit N, To smuiger, uro N-e (r. e. mpoms-
Befenue 3apaga e Ha gucao N) pasmo 96 500 rymomam. dro,
0 CymecTBy, H €cTb Ta (OpMysa, KOICPYI0 MEl XOTEIW Ha-
NHCaTh, HO TOJNBKO ee OGHIKHOBEHHO NHINYT B HECKONLKO U3-
MEeHeHHOM BHIe, 3 HMEHHO BOT KakK: BMECTO TOTO 9TOGHI M3-
MepATh SIEKTPHUECKAN 3apAfx KyJTIoHAMH, KaK 9TO [ENAloT
2JICKTPOTEXHAKN, (PUSHKE OGEIKHOBEHHO BHIGHPAIOT APYTYIO
e[VHANY W3MEpeHHs, KOTOpas B TPU MHUJIHAPAA pa3 MEHBINe
KyidoHa. Takas egmamma HasuiBaercd aGCONIOTHON eguHHATEN.
flcHo, uro sapax 96 500 kymonos pasern 96 500X 3 000 000 000
aGcomoTHEIX eqAHAL. Ecam mponsBecTd IepeMHOMKEHHE, a 3a-
TeM OPAMEHHNTH OOBITHEIA cm0oco0 COKpAaleHHOH 3amuCH JJIAH-
HBEIX 9HCEJ, KOTOPHIM MBI YK€ IOJH30BAJHCH B MpegrIAymiei
riaBe, TO BHIiner, 9To »T0 NpoHmsBefeHme pasmo 2,895-10%,
Iloaromy, mamepsas sapaAn e, NepPeHOCEMHN OTHAM IPaMMOM
BOIOpPOZa, HE B KyJNOHAX, a B a0COMIOTHWIX eJAHHENAX, M
OoNyIAM

N.e=2,895.10" a6c. en.

M= roBopmm, uwro 1 r Bomopoma, m 23,0 r maTpmsd,
m 35,45 r xmopa, m 39,1 r kamma, m 107,87 r cepe6pa me-
PEHOCAT 9epe3 3MeKTPOIAT OOHH H TOT 3Ke JIeKTPHIeCKHi
sapsan, a maMenHo 96 500 xymomoB, m MBI oGpamaeM BHAMA-
gHe Ha TOo ofcrosrembcreo, uro wmcaa 1, 23,0, 35,45, 39,1,
107,87 gpasoTCA KAk pa3 aTOMHBIMA MAacCaMH 3THX BEIIECTB,
49T0 MOKHO BHEETH W3 TaGJHIBI, KOTOpas NpHBEfeHa B Ipe-
neigymeil raase ma c. 49. Bce aro — pesymeraTtsr mamepe-
mniit @apamen. Ho me co Bcemn BemecrBamu y Dapages mo-
Iy4HIoCh TO e camoe. Horma oH cTanm M3MepAThH Kojadde-
CTBO BIEKTPHYECTBA, KOTOPOE HYKHO MPONYCTHTE dYepes
BJIEeKTPOIHAT, 9T0GH BHeaAnTs H3 Hero 24,31 r marmmsa, mam
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40,08 r ramsnua, win 65,38 r quaka (sTH YMCAA CYTH ATOM-
HBIe MAcCH YIOOMAHYTHIX BEMIECTB, B UeM BCAKAH MOMKeT
yGenaTeCH, B3IIAHYB Ha Hamly TaGiaumimy), TO OKa3ajock, ITO
0HO OfHO # TO ke m jna 24,31 r marmma, u gag 40,08 r
Kampnusa, ¥ gia 65,38 r muEKA, HO TOJNBKC OHO COBCEM HeE
paBEO 96 500 xymoHaMm, Kak MBI Mornu Obl OKHmaTh. Vame-
penns Dapases moxrasanu, ato oHO pasHo 193 000 kymomOB,
T. e. BaBoe Gompme, wem 96 500 rynomoB. CooGpasmm, 4TO
Bce 5To 3HAUAT. Bens B 24,31 r marmma unm B 65,38 r umE-
Ka COHEepHATCA CTONBKO ’Ke aTOMOB, CKOJNBKO B OTHOM IrpaM-
Mme Bopopona. Ho stém aToMsl mepeHocAT ¢ cobo He TaKoe
KOJIAYeCTBO DIEKTPHIECKOTO 3apAfa, KaKoe MePeHOCHT € CO-
Gott ofmHE rpaMM BoAOpOfla, a POBHO BJBoe Goiblme. SHAYMT,
¥ KasKOelii aTOM MAarHUA, WIN IWHKA, WINM KaJbOHs DepeHo-
cat ¢ coboil He TaKOW 3JIEKTPAYECKW# 3apAN, a POBHO BIBOE
Gonpme, T. €. He e, a 2e. Wrar, ms mamepemmit Dapanes
BHITEKaeT CJIeNyloIee:

1) Kaxpgpiii aroM Bolopofia, WA HATPHH, WU Kaldd,
uiau cepefpa m T. [. ImepeHOCHT ¢ Co0oH Tepes IIEKTPOIHUT
KOJMYECTBO HIAeKTPHIecTBa, paBHOE e.

2) HKampgprii aToM MarsEMd, WA KaJdd, WM IHHKA A T. [.
MEePeHOCHT ¢ c000H Yepe3 BIEKTPOIAT KOIWUIECTBO IIEKTPH-
9ecTBa, paBHOE 2Ze,

Amanornunsie mamepenus Dapagpeit mpofenan m [iasa me-
JOTO PAfa APYTrMX XHEMUYECKUX JIEMEHTOB, M IpPH ITOM BCer-
A4 OKa3HIBAJIOCh, YTO OJWH aTOM JIO0Or0 XHMHYECKOrO 3JIe-
MEHTa IpH TPOXOKMEHAH depe3 HIEKTPOIAUT HeceT ¢ coboi
pIeKTPAYeCKuit 3apsAf, KOTODHIE MoeT OHITh paBeH WiIH e,
nmn 2e, wan 3e, mwam 4e W T. [., HO HHEKOTNA HE MOMKeT
ObITh paBeH Apo0HOMY 9YUCIy e, HAlpEMep 3apANy €, YMHO-
JKeHHOMY HA Ielioe IUCA0 ¢ TOJOBMHKOHM., 3aMeThmM, 9To caM
QDapageit, GopMyIEPYS OTKPHITHHE UM KONHIECTBEHHEIH 3a-
KOH 3JIEKTPOJIM3a, HAYEro He YIOMUHAJN 00 OTHEedbHBIX aTo-
MaX, a TOABKO TOBOPHI, 9TO €CJIM B3ATH GWCAO TPAMMOB BO-
IOpOofa, WIW KajiusA, Wi HATPUA ¥ T. K., paBHOE HX ATOM-
HOHX Macce, TO 3TO YACAO T'PaMMOB PacCMaTPMBAEMOTO XHMH-
9eCKOr0 3JIEMEHTa IEePeHOCHT C CO0OH dUepes BIEKTPOIHT
Bcerfa OfEH M TOT jKe 3apap, a mMeHHo 96 500 xymoHOB;
a ecim cHelaTh TO JKE caMoe C KaJbOueM WA ¢ MAarHTeM,
to monysmres He 96 500 wymomos, a posHO BABoe GoxbIe,
HT. A., ¥ T. [I.

Bce 3T0 ouens Jerxo mepeBecTH Ha S3HIK aTOMOB, KaK
9TO0 MBI W CHeJaIH BHIIIe, HO BOepBHle 510 cpxeidan He PDapa-
meit, a mpaasmckumii- pusnk [[:xoHcrom Cromeir B 1874 rony,
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gepes copok jger mocie Dapanea. Ente Gonee acayn dopmy
OPHAAJ DTHM COOOpasKeHHAM 3HAMEHHTHI Hemenwuil dmamn
Tepmar ¢or Texsmronsn, xoropsit 8 1881 rogy “mpoumran B
Jlornone, B HoponesckoM HHCTHTYTE, JEKOUI0, HOCBAMEHHYIO
mamare Dapames. B sroit Kexnum om 09€HH OTYETIEBO BHI«
Pasua TY MEICIB, YTO CYIECTBYeT HEKOTOPas (HOPIH» JIeKT-
pHYecKoro 3apsfa, paBHasg e, W ITO aTOM BeINeCcTBa, HpO-
XONAMMUA Yepes BIEKTPONAT, MOMET HeCTH Ha cefe wim oy
TaKyl0 DOPOHUI0, HJIH [Be, WIN TPH TaKde HOPIHUHM, HO HHKAK
He po0HOe YUCIO W He Helioe YHCIO ¢ Apolnio. 3apsam e —
3JeMeHTapHAA MOPLHUS 3IEKTPUIECKOTO 3apAMNa WA (3IeMeH-
TAPHEIA DIEKTPUIECKHAN 3apsAa», KaK 0GHKHOBEHHO TOBOPAT,—
ABJIAETCA YEeM-TO BPONE ATOMA DJIEKTPUIECTBA: BERhL A TO-
HATASA aToOMa BCEero XapaKTepHee, 4TO OH He JeNHWTCA Ha dYa-
CTH, a BCTpedaeTca — mo KpaiiHeil Mepe B KaKoi-TO ompefe-
JNeHHON 00NaCTH ABJIEHUIl — TONBKO B TEJOM BHAE, TaK 9TO
MOKHO OTHENHTEH OT BEMmECTBA OfIMH aTOM, HJIM JBa, HIH TPH,
HIU veTHpe ® T. 0., HO He Apo0HYI0 YacTh aToMa W He Ie-
noe gucno ¢ apoOno. Bor kakmM oGpasoM BospogmiIach CTa-
pas Meicns @pamknmma 06 «aToMax JJIEKTPUIECKOTO (IIOH-
ma». B cmoeit mexmmm, moceamemmoir mamsarm Dapapes,
Tenomronsn ropopui: «CaMbIM HOPa3sUTENBLHBIM CIECTBHEM
sakona Dapames asnaerca, GHTH MoKeT, cliegylolee: eCIH
MBI OpUMeM THIIO0Te3y, 9T0 OOHIKHOBEHHEIE BEIeCTBAa COCTOAT
M3 aTOMOB, TO MBI HE CMOeM u30eKaTh W TOTO 3aKII0Je-
‘HUf, YTO 3JNeKTPHYIECTBO, KaK MONOKHUTENbHOEe, TAK H OTPH-
I[aTeJIbHOE, TOMKE COCTOHT W3 ONpeleleHHHX HIeMEeHTapHBIX
mopnuif, KOTOpHe BeAyT ce0A KaK aTOMBI 3JIEKTPUYIECTBAY.

Uemy paBHA BeauuMHA 3apARA TAKOTO «aTOMa BIEKTPH-
gecrea»? Ha aror Bompoc IembMronsm me cymen ObI oTBe-
tath. OE cKazan OBl TONBKO, 9TO 3JEMEHTAPHHIH 3JIEKTpH-
gyecKmit sapan e cBszam ¢ gdciaoM N (4HCIOM aTOMOB B Of~
HOM rpaMMe BOJ[OPOia) ypaBHEHUEM

N.e=2,895.10 aGe. en.

H UTO eClii eMy CKajKyT, UeMy paBeH MHOMKHTENL N, TO
TONBKO TOTMla OH CyMeeT CKasaTh, YeMy paBHO e. B mpepsi-
Nymel TIaBe ME BUJENH, 9TO H3yI€HHe GPOYHOBCKOTO [BH-
menusa, npomssefienroe IleppeEoM, maeT oTBeT Ha BOIPOC O
ToM, deMy pasHo N: Mul Bumend, uto N=6-10°. Ho s
1884 romy, worga I'exrsMrosbn HamMCANl 3TO ypaBHEHHWe, WHC-
1m0 N m3BecTHO He OHLIO; 0 HEM MOMKHO OBJIO TOJBKO JIOTa-
OLIBATLCA. 3aMeTHM, YTo cBA3b N U e IBYCTODOHHSAA: ecii
HAM CKaKyT, 9emy paBHo NN, TO MBI BBIYHCIMM H3 HaIIero
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ypaBHEHUs €, HO Be[b COBEDIICHHO TAKAM Ke 0Gpa3oM, eciH
MBI CyMeeM KakmM-HUOYAb 00pa3oM y3HATh H H3MEPHTH €, TO
U3 HAIIEero ypaBHeHWS Mbl BRIIHCIHEM, 4eMy paBHO N, T. e.
YHECIIO ATOMOB B TPaMMe BOJOpPOJa,— HHHIMH CIOBAMH, IeMY
paBHa Macca aToMa BOJIOpofia. B KoHme »To# IJaBBI MH YBH-
AEM, KakAM 0o0pasoM MAEHCTBATENBHO YyAANOCh MOKAasaTh Ha
OIEITe, YTO HJIEKTPHIECTBO COCTOUT M3 HEJeIAMEIX MOPIHUMA,
7 W3MEpPHTH BEIAYHMHY TAKON MOPIHUE. ITO JAJI0 BO3MOMKHOCTD
BHIYACIATH ¢ MOMOIIBI0 HAIEr0 YPaBHEHMA MAacCy aToMa BO-
JOpofia, © B pe3yiibTaTe MOJNYYMJIOCH TAKOe Ke YACHO0, KaKoe
COBEPIIEHHO ApPYrAM cmocoOoM yke moayudn Ileppen.

N3 paccympennit TenpMronsna u CroHes Kak OYATO BHI-
TeKallo, UTO DAeKTPHIeCKHA 3apAf AeHCTBATENBHO COCTOHT
H3 KaKHX-TO «aTOMOB OJIEKTPHIECTBA», KaK IPEAIOIO0MKAI
9yTH JA He 3a CTO JeT jo storo Bemmxamue Ppamwann. Ho
BCO-TAKH 3TO 3aKIIOUeHHWe eme He ObLI0 mocTaTouHo yGenu-
TeabEbIM. HeoOxommmo GBIIO BHIZEAATH «aTOMBI dUEKTPHIE-
cTBa» B 9YHCTOM BHJE, 0CBOOONHB HX OT OOHIKHOBEHHHIX aTO-
MOB BeIecTBa; HeoOXoxmmo ObLIO HaiiTm (Pusmdeckoe sABIe-
HAe, B KOTOPOM «AaTOMHl BIEKTPAYECTBA» HPHHAMAIH OB
TaKoe HeIOCPeJCTBeHHOe ydacThe, 9T00Bl CTANI0 BO3MOKHBIM
OTRpPHITH HX W H3YIHTHh HX CBOHCTBA. ITO YHAAIOCH YYCHEIM,
H3yYaBIIAM IPOXOXMfeHHEe DJIEKTPHIECKOT0 TOKA Uepes pas-
pesKeHHBIe a3kl

B crekuAHEHIA cOCym, W3 KOTOPOro BHIKAYaH MOYTH BECh
BO3AYX (TaK 4TO OCTAIINAHCA TaM BO3AYX MPOU3BOLHAT [aB-
JeHAe Be GoNbIle THICAYHBIX foJed MULIEMETPA PTYTHOTO
cronfa), BOAAHEL [JBe MeTAIAYeCKAe MIACTHHKH, COeHEHeH-
HBEle ¢ TOJIOCAaMH HCTOYHHKA IOCTOSIHHOIO ToKa. Bymem Ha-
3EIBATHh MIACTHHKY, COSANHEHHYIO ¢ OTPHUIATENLHEIM TOJII0COM,
KaTof[oM, a ¢ IOJOKHTEeAbHBIM — aHomoM. B 1859 rongy me-
menkuit @usmk IIMIOKKep OTKPHLI, 9TO €CJId HPH TAKOM CHIIb-
HOM Daspe;KeHHA OPOOYCKATH JIEKTPHUECKAN Paspal MExRIY
KaTO0OM ¥ aHOIOM, TO C IOBEPXHOCTH KAaTO[a BEIXOMAT 0cOOKIe
JIY9Md, 3aCTABIAIOIIAE CBETATHCA Te 9aCTH CTEKIAHHLIX CTEHOK
coCyfia, Ha KOTOpDHe OHH HafaloT. TamHCTBeHHEIE Jy4d, OT-
kpeiteie B 1859 roxy Ilmiokkepom, ciy:kmiam mocie Hero mpej-
MeTOM HCClleflOBaHAA pAfa YYeHHIX, B ocobenHoctn I'mrTopda,
Tonpgmreitna (maBmero mM Ha3BaHHe KaTONHBIX aydeit) m
IpYTHX.

B 1874 ropy remmampHEIA aHrAmiicKmii yuembii Kpyxe
opouen B Illedpdmnbme mokmaxm mom sarmasmeM «JIyumcras
maTepusa, mim UerBepToe COCTOAHHE BeIECTBA», B KOTOPOM
BEICKA3aJll CMeNIYI0 TIHIOTe3y O TOM, 9YTO KaTOAHBIE JydIH
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OpPefICTABIAIT HOTOK MATePHAIBHBIX YaCTUN, [BHKYIIAXCH C
KOJIOCCATHHON CKOPOCTHI0 ¥ B3apS/KeHHEIX . OTPUIATeNbHBIM
BIeKTPUIECTBOM. JTH YACTHOEI, 1o MHeHMI0 HpyKca, BXOJAT B
COCTaB KajKOOT0 XWMHYECKOro aromMa. TakumM oGpasoM, OHH
OPeICTABIAIOT «OCKOJIKEH» AaTOMa, KOTOPHIH, CJIEOBATENHHO,
HE MOMKeT yiKe CUATATHCA (HEIeJIHMEIM» B OOGLIYHOM Y3KOM
CMEIC]Ie 3TOrO cJI0Ba. Brickaszas oty rmuore3dy, Hpykxe Tem

Puc. 4. VICKpHBIeHHe KATOJHHIX JIydeil B MarHATHOM IOJe.

CaMEIM TOCATHYJN Ha CYMTAaBIIeecHd TOrJa HECOKPYIIAMOH oC-
HOBOY XMMHY MHEHHE O TOM, 4TO aTOMbI a6COJIOTHO HONEJIH-
MBI U ABIAITCA NOCHeTHUMHA M Hepa3pyMUMBIMA oIHHANAMY,
73 KOTOPHIX HOCTPOEHBI BCE T4 HPHPOEL.

Heynusurensuo, aro cmenaa muiens Kpykca cHagwama me
BCTpeTHia ocoboit mopmmep:xkm. [aske Takue BHTAIOIMHEECH
yuensle, Kak Dempux I'epn (OTKpHIBIIUH 5JI€KTPOMarHATHEHIE
BOJIHH), Hamafjanu Ha HKpyKca, yTBep:;kjas, 9TO KaTORHEIE
JyYd OPEACTABIAT HO NOTOK MAaTepHANBHEIX 3aPAKEHHLIX
gacTam, a 0co00ro pofa BOJHEI, PAaCHPOCTPAHAKNINHAECA B 2(H-
pe; MHorme camrand Hpykrca cymacmenmum. Onmako Hpyke
OKasaJicA OpaB, M HOCTENeHHO BeCh YYeHEBIH MHUp LOJ JaBie-
HHEM HeONPOBePKUMBIX (AKTOB BHHYKJeH ObLI HOPHHATH
muenne Hpykca. To, 9ro Karommbie aydum mpeAcTaBiAOT Gbl-
CTPO [BHIKYIIHECH B3apsKEHHBIe YACTHIEI, JOKA3bIBAETCS
CIIERYIOIMHU ONBITAMH.

Ecrm K cTeKIAHHOMY COCYAY, B KOTOPOM pacIpOCTpaH:A-
I0TCS KaTofHbIe JyIH (TaKde COCYIbl HAa3BIBAIOTCA Pa3pAMHbI-
MH WIH KPYKCOBBIME TPYOKamu), OpuGIM3HTH MATHAT, TO Ka-
TOHBEE JY9YH OHpPEHeNCHHHIM 00pasoM HCKPUBAAIOTCA. ITO
651710 GBI COBEpIIEHHO HEOO'bACHEMO, eClIu Gbl ATH JIY4YH mpef-
cTaBisnu co0OH BOJNHBI, HO CTAHOBUTCS COBEPIICHHO IOHAT-
HBIM, €CJIH MBI TOJBKO JOOYCTHM, YTO KATOMHBIE JyYd — ObI-
CTPO [BHKYyIHeCA 3apsyKeHHbe 4YacTHOHL. J[IBIRymuicsa
9JIeKTPUUECKUA 3apsf eCTh He YTO HHOe, KaK TOK, a Mar-
HATHOe IIOJie, KAK HM3BEeCTHO, NEHWCTBYyA Ha TOK, 3aCTaBidgeT
ero OTKIOHATHCA (IPOBOJHUK C IEKTPHYIECKHAM TOKOM OTKJIO-
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HAGT MAarHETHYI0 CTPEJIKYy u, Hao0OpOT, caM CTPEeMHTCA IO-
BepHYThCcA B MarnmTHOM mone). Hampasienme, mo KotopoMy
TIPOMCXOJAT HCKPUBIEHHe NyJKa KATORHBIX Jydell, yKaseiBa-
€T Ha TO, 9TO OHN B3apAKEHHl OTPHMATEJLHBHIM JJICKTPH-
9eCTBOM.

Ecam xpykcosy TpyOGKy moMecTATh He B MarHuTHOe, a B
dIeKTpUIeCKoe IoJe, TO KATOZHLIE JY9YH TaKe HCKPUBISA-
10TCH, IIPA 3TOM TAaKEM 00pasoM, 9To OHH cTpeMATcA mpubiam-
3UTECA K DOJOMKUTEIBHO 3apsIKeHHOMY Telly H, Hao0OpoT,
YOAIUTHCA OT Teja, OTPUIATENHHO 3aPAMKEHHOro. JTO TOMe
YKasblBaeT Ha TO, 9TO KATOMHbIe JYyYH 3apSKEHB OTpHIa-
TEJBHO.

Ratogmsie nygm, Kak MB yiKe TOBOPHJIH, BEI3BIBAIOT Ap-
Ky Quaoopecrennaio (3eJeHOT0 MBETa) B TeX MECTaX CTeK-
IAHHON CTeHKH paspsAmgHO# TpyOKM, Kyma oHM mapgaor. Ecan
jKe Ha OYTH JydYeil NOCTABATH KaKOoe-HUOYOL IPEHATCTBHE,
HanpuMep MeTAIEIeCKA# KpecT, To 5TO mpemATcTBHe 0TGpa-
CBIBaeT OT ce0d pe3Kyi0 TeHb: Ha (OHe fAPKON 3ejeHOH (iio-
OPeCIeHINY CTeKIa BHOHO Pe3Koe TeMHoe Hm3o0pajKeHHe mpe-
OATCTBAA, Hampumep m3o0paskeHume Kpecta. Hartommbie myum
BefyT ce0A B TOYHOCTH TAaK, Kak eclIH OBl 3T0 OBLI DOTOK Ma-
TepHaJbHEIX CHAPAMNOB, BHIODACHIBAEMEIX M3 KATOga TPYOKH;
IIPA OPOAOJKHTENIbHOM ofcTpelie KaKoro-HUOYAb Tela KaTofi-
HBIMH Jy4aMH OHO 3aMeTHO HarpeBaeTcd. B HEKOTODHIX OIHI-
TaX YAaBaJOCh AoGesna pPaCKANTHTh KaTOXHBIMA Ty9aMA KYCOK
ITATEHBL, U 3TO IOKA3HIBAJO, 9TO MUKDOCKOMUYECKHE CHAaps-
ABI, KOTODHIMY MH GoMOapAApyeM 3TOT KYCOK IaTuHH (da-
CTHIBI AIH ¢aTOMBI» KATOXHBIX JIydeli), HecyT Ha cebe GOIb-
TNyl BHEPIHIo, NBHKYTCA C OTPOMHOA cropocTsio. Hatomanie
Jy9¥ BHI3HIBAIOT CBEYeHHE HE TOJBKO CTEKIa, HO W MHOTHX
npyrux BemecTB. Iloasaysck TaxkuMm cBedeHHEM, OCOGEHHO
YA0OGHO IPOM3BOIMUTEH OLBITH ¢ OTKIOHEHHEM KATONHBIX JIyueit
B MAarHHTHOM IIOJi€: eCiM Ha IYyTH JyYed MOCTABHTH JIHCTOK
CIIONEI ¢ IPOPE3AHHON B HEM IMENbI0 TaK, 9TOOBf JIYIH MOTIL
OPOATH TOJBKO Yepes DTY IMenab, d 3a CIIOAON HOCTABATH Ky-
COK BeIeCTBa, CIOCOGHOr0 (PII0OPeCIPOBATh MOJ RelCTBHEM
KATOJHBIX Jydeil (Bce BTO HYKHO CHepBa IOMECTHTH B pas-
PARHEYI0 TPYOKY I TOJNBKO 3aTeM OTKad4aTh M3 Hee BO3NYX H
3amagaTh ee), To Ha (DIIOPeCHEPYIOMeM BellecTBe BCIBIXHET
ApKasg IOJOCKAa — TOYHOEe TeoMeTpHYecKoe uH300pa:kenHme
menn. Ilomemasn paspagsyio Tpy6Ky B mose KAKOro-HUGYAb
3JIEKTPOMATHATA, MBI MOMKeM BaCTaBHTh 3HTO CBeTAINeecs
m300paskeHHe IMeNW NEepefBEHYThCA HAOPaBO WM Haleso,
B 3aBUCHMOCTE OT HAIpaBlIeHAA MarHuTHoro moius. VmerHO
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¥3 TAKEX OULITOB (PHSWKA M y3HAJIH, 9TO IYIHCTOE BemecT-
Bo» (kax rosopmn Kpykc), @3 HOTOKOB K@TOPOTO COCTOAT
KaTONHHEIE JIyYH, 3aPSKEHO OTPHIATENbHBIM BIEKTPHYECTBOM.

Ecim Ha myT# KaTONHBIX JAydedl MOCTABHETH Kakoe-HAGYHNb
mofiBU;KHOE Tejio (HampEMep, 0UeHH JIETKYI0 BePTYMIKY), TO
KaTofHEIE TYYH, MafasA Ha DTO TelNo, IPEBENYT ero B JBHKe-
HAe. IT0 TOKe YKa3LBaeT HA WX MATEPHANbHYI0 HOPHPONY.

Korma Tennmrombnm m CrToHe# HAULIA, 9TO0 BIEKTPHIECT-
BO COCTOHT H3 (IIOPIHA», WA «aTOMOBY, TO €CTeCTBeHHO GBLIO
3aKJII0YHTH, 9TO [BIKYINMECA B KATOJHBEIX Iy4aX YACTHNE H
IPe/ICTABIAT COGOH aTOMBI OTPHIATENHHOIO DIEKTPHIECTBA.
B 1891 romy Cromeii mpeayio;Rua HasbIBaTh HX DIEKTPOHAMH.
Urak, karomHble JyYd — 5TO IOTOK OTPHMATENHHO 3apAKEH-
HBIX 9JIeKTpoHoB. HaTomHsle IyYd — BTO H €CTH «BJIEKTpHYe-
ckmit ¢uiorny DpaHKIMHA, BHENeHHH! u3 0GLIKHOBEHHOTO
BelmecTBa ¥ MONYYEHHBI B YACTOM BHge, B KOTOPOM €ro
yno6HO H3y4aTh.

Ham6onee sameuarejbHEIE HCCIENOBAHUA KAaTOTHBIX JY-
g9eil mpomssen aHramickmii umsmk cop k. iz, Tomcom.
ToMCOH HCXOOWJI BOT W3 KaKOH HeHM: eciid IMOMeCTHTHL pas-
PANHYI0 TPYGKY € KATONHLIMA Jy4aMd B DIEKTPHUECKOe HIN
B MargaTHOE IOJe, TO JYYH, KaK MH 3HaeM, HCKPHBJIAITCH.
910 00BACHAETCA TEM, YTO DIEKTPOHHI, M3 KOTOPHIX COCTOAT
KaTOJHBIE Jyql, HCHEITEIBAIOT B DIEKTPAYECKOM M B MATHAT-
HoM mojie ycKopeEme. OT Wero 3aBHCHT BeJIHYMHA DTOrO0 yC-
ropenmsa? Ecnm sapsxeEHag dYacTHma HAXOHUTCH B 3afaH-
HOM DIIEKTPHIECKOM TOjie, TO ee ycKopeHme Gymer Tem Goib-
me, ueM Oosbille ee 3apAll, X TeM MeHLIIe, 9eM MeHLIIe ee
Macca. I'oBOpsS MaTeMaTAYeCKH, yCKOpeHHe, HWCOBITHEIBaeMoOe
3apSUKEHHOM JYaCTHOEedl B HIEKTPHYECKOM IIoNe, MPAMO IIPO-
IOPOEOHATLHO ee 3apANy € W 06paTHO MPONOPIAOHAIBLHO ee
Macce M,— HHEIMA CJIOBaMH, OHO NPOMOPHAOHAIBLHO ApOGH
e/m. (Hymuo o6paTHTs 0c0Goe BHHMaHMe HA TO 06CTOSTENb-
CTBO, YTO [BE)KEHME YaCTUOHI B IOJe 3aBHCHT TOILKO OT OT-
HOIIeHUA e/m, a He OT YACIAWTE]IA ¢ W 3HAMEHATENA M B
OTHeTLHOCTH: eciau Obl MbI, HAIPAMEDP, YBeJIHUYWIH B [ECATEH
pas 3apAj 9acTHIBL, TO Bce JeHCTBYOIAe Ha Hee CHIE yBelH-
qunauch OBl B [ecATh pa3. Ho ecam IpE BTOM MBI BO CTOIBKO
JKe pa3 yBeIHYMM ¥ ee Maccy, TO HefCTBHEe CHIBI OCTAHETCH
TeM ke, XOTA CHJA yBeJIWUYmIach B fecAats pas.) Ecam ke
YacTHNA HAXONUTCH He B DIEKTPUICCKOM, a B MATHAUTHOM
mojie, TO HCIBITHIBAEMOe eI0 YCKOPEeHWe 3aBHCHT HE TOJBKO
oT oTHOmIeHUs e/m, HO u oT ee ckopoctH. ITosromy Tomcom
mpunyMan cienyiomee. OF 3acTaBAI TOPH3OHTANBHEIN ITYIOK
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KaTOJHBIX Iydell MepHeHJUKYAAPHO HajaTh HA PACIIOIOKEH-
HYI0 BEPTHKAIBHYI0O (oTOrpadHYecKyi0 INIACTHHKY. 3aTeM OH
BRIIOYAJ 9JIE€KTPAYECKOEe I[0Je TAKOro HAINPABIEHHS, ITOOBI
OHO MOINIO OTKIOHATH Clle] NafleHud KaTOZHHIX rydeil Ha $oTO-
IUIaCTHHKE BOPABO WJIH BJIEBO, 4 TaKyKe BKIIOYHEI H MAarEMT-
HOe [oJe, HAaNpaBleHHOE TaK, 9TO0HI OHO MOIJIO CMEIaTh
3TOT ciaepx BBepxX mam BHA3. CMemmeHWe clega Ha ¢oOTOIIA-
CTHHKE B HaIPaBIeHHH BIPABO H BIEBO H CMEI[EHHE TOTO K
clefa B BepTHKAaAbHOM HampaBlIeHWH 3aBACENO0 OT e/m H OT
CKODOCTH 3JeKTPOHOB KaTOAHEIX xydeil. Vamepms ropmsoH-
TaJbHOE W BEPTHKAXLHOE CMEINeHAe ClIeNla NaleHAs DIeKTPOHOB
Ha QoTorpa@ruecKyl0 IIAaCTEHKY, 1TOMCOH CMOT HAaId-
caTh [Ba ypaBHEHHA ¢ ABYMA HEA3BECTHEIMH, 8 AMEHHO C HEeH3-
BECTHOH PaGBIO e/m W HeH3BeCTHON CKOPOCTHI0. OTH /iBa ypas-
HOHHA C [BYMA HEH3BEeCTHHIMA ToMmcom pemna. Uro sxe OKaza-
nocb? OKasanoch, 9T0 CKOPOCTD 3IEKTPOHOB KATOMHHX Jydei
6piBaeT B pasHBIX CiIydYasX pasHasg: OHA 3aBACHT OT TOTO,
KaKasg pPasHOCTH MOTEHNHAJOB MPHIOKEHA MEKAY KATOJOM H
aHomoM TpyG6rm. Hampmmep, ecim srta pasmocts 1000 Boasr,
TO CKOpPOCTH 9ieKTpoHoB Oymer okoxo 18 000 kM/c, ecam
250 BoxbT, TO cKOpocTh Gymer 9000 KM/c u T. A,

9To — HEeBOOGPAa3UMO OTPOMHELIE CKODOCTH, €CIH CPaBHATH
AX ¢ OOBHIYHEIMH CKOPOCTAMH OKpPY/KAIOIIHX HAac TeJ — CKO-
pOCTBI0 IOEe3[ja, CKOPOCTHI0 apTHIIEPHEACKOTO CHApAAa,— HO
OHE He BHIIIANAT TAKUME jKe BHYNIUTEAbHLIMA C TOYKH 3pe-
HuA (UsAKa, KOTOPHIA MPUBHIK BCTPEeYaThCA B CBOMX pacueTax
0 ¢ ropasfo Goabmedl CKOPOCTHIO — CO CKOPOCTHIO CBeTa, KO-
topaa pasma 300 000 km/c (910 — Ta caMas CKOpOCTb, C KO-
TOPON PaCIpPOCTPAHAITCA JIydYA cBeTa; pacerosame oT CouaH-
na go 3emuz — 150 MEIIEOHOB KHJIOMETPOB — Jy4YH CBeTa
npoberaor 3a 500 cexynn). IlosToMy ¢msurm He 0OYeHEL ymu-
Buinch, Korna ToMcoH OmyGAEKOBAX CBOH pe3yabTaT M3Me-
PeHMA CKOPOCTH KaTONHLIX Jydeil: BCe COWIM BTy CKOPOCTH
CPaBHATENLHO CKpOMHOW mo Beamdgmpe. ['opasfio HHETepecHee
66110 TO, w0 ToMCOH coOGmENT 0 HalifeHHOM B €ro OIBITaX
sHadennmn BeAmumAsl e/m. I3 ero mamepeHmid BHITEKado, 4TO
BeqHUYEHA e/m momydaercA (B OTIHYEE OT CKOPOCTH) BCermga
A BCIOAY OEHAKOBOH. Bo Bcex OmEITax ¢ KaTORHBIME JTydaMu
0Ha HEeA3MEHHO OKA3HIBAJIACH PAaBHOM

e

7.—_-5,307-1017 a6e. e,
eciH e BHpajeHO B aGCOMOTHEIX efMHHENax, a m (Mmacca
9JIeKTPOHA) — B rpaMMax. 9To GBLIO XOpOmHM IOATBEp:KAe~
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saeM joragku HKpykca o ToMm, 9ro KartofgHBe Nyd4H — OOTOK
KaKHX-TO COBEPIIOHHO OJAHAKOBHIX TaCTHUI.

N3 ororo smauemma e/m Tomcom ceiiuac e BHIBEI CO-
BePIOIEHHO HOpPasHTeJbHOe clefacTBHe. BemommmM, wro 3 da-
PaiceBCKAX 3aKOHOB DIIEKTPOJIA3a Mbl HONYIHIA

N.e=2,895-10" a6c. en.

Ho gro takoe N? 9T0 — umCiI0O aTOMOB BOJNOpOJa B OXHOM
rpaMMe BofOpona. 3HAWMT, Macca aToOMa BOAOPOAA HOJKHA
cocraButh N-10 wacrte rpamma. Ecium Mmur o6osmaumM Maccy
aToMa sozopofa Gyksoit M, To oramercs, ato M=1/N. Ilo-
9TOMY YMHOMHTHh KaKoe-HHOYIb dmcio Ha N — 3To BCe paB-
HO 4YTO pasfennTs ero Ha M, m mHaoGopor. Brixommt, 4TO
dopmyay N-e=20895-10'" aGc. em. moHO eme Hammearthb
B BUI®

ie,- = 2,895. 1014‘ a6c. en.

Tarkum oGpasoM, uucio 2,895-10'* ecTs oTHOmEHHe sieMeH-
TApHOTO JIEKTPUYeCKoro 3apsma (T. e. sapaga SJIeKTPOHA),
BHIPA}XEHHOr0 B aGCONIOTHHEIX eIMHANAX, K Macce aroMa BO-
Aopona, BHIpaKeHHOHA B rpammax. A umcao 5,307-10" ects
OTHOIIEHH® TOTO € CaMOro 3apsaa dJIeKTPOHA K Macce YiKe
He aToMa BoJiopola, a camoro anckrpoma. Ymcmo 5,307-10Y,
KaKk HEeTPYRHO cocuuTath, npumepno B 1840 pas Gouabiie dme-
na 2,895-10'. Yrto sro smaumr? ¥ pgByx papoGeit e/m u
e/M gmciuTen:m ONMHAKOBBL, a MEXAY TeM mepsas apo0b B
1840 pa3 Goapme BTOpOfi. 3HAYNT, 3HAMeHATEJdb HEPBO JpoO-
61 B 1840 pas Menbme spamenartens BTOpoii npodu. UnnimMu
cnosamu, siaektpor B 1840 pas serue atoma Bomopona, T. e.
9yTh JU He B [BE THICAYM Pa3 Jerde caMoro Jerkoro m3 aro-
mos. Wrak, atoM Bozmepoma He ecTh camas JerKasg 9JacTHHA
B MHpe, KaK MBI IYM&JIA [0 CHX NOp: 9JIeKTPOH ropasjo Jer-
9e ero.

Jdusa Toro 9To6bl MOHATH BCIO OCPOMHYI0 BaKHOCTH ITOTO
peayabrara, moxydeHsoro smepseie J;k. Jlmk. Tomcomon,
BCIOMHEM clefyioiriee: B SBJICHHAX JJIEKTPONM3a Mbl MMeeM
JeN0 ¢ aTOMaMH, 3apPAKEHHLIME OJOKUTEABHBIM ‘M OTPHUIA-
TeJTLHBIM DJEKTPHYECTBOM, OpHYeM 3apAj KasKAOro Aaroma
MOJKET PaBHATHCA [0 BeJINYMHE ONHOMY, MM [BYM, HIH TpeM
O T. . 3apAAaM IeKTPOHA. DJIEKTPOH UrpaeT POJb TOTO «aTo-
Ma B3JeKTPHYeCKON KUIKOCTHY, O KOTOPOM TOBOPHJ CTapHK
@Opanknad. Jlerko momATh, KakuM o0pasoM aToOM BeIeCTBA
MOKeT UMeTh OfHH, WIH f[Ba, HJIA TPH OTPHIATEJLHHIX aJe-
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MEHTAPHHIX 3apAja: JIA Toro 4To0n 3apAANTh aTOM TaKUM
OTPUIATEIBHEIM 3apAf0M, CTOHT TONBKO HPAKIEHTs K HEMY
OflMH, WIHW [Ba, WIH TPHA H T. K. diIeKTpoHa. Ho Kak sapsa-
KATL aTOM ONHUM, WA [BYMA, WIN TPeMA IIOJOKHTEIHHBIMU
sapagamu? [lasa atoro HeoOXoMMMO OTHATH Yy aTOMa OTPHIA-
TeNBHBIH B3apAj: Begb OTHATH OTPHOATEJBHBIN B3apAj — 2TO
BCe PaBHO YTO NPUOABUTH MONOKHTENbHBIA. 3HAYAT, HYKHO
OTHATH y aTOMAa OfiMH, WJIW [iBA, MIN TPU H T. [. IEKTPOHA.
Boixopur, uTo atoM Bofioposa, mepeHocAmuil Ha ceGe B ame-
KTDOJINTe OfUH IOMOKHTENbHEIA dIEMEHTAPHBIA 3apsaj,— 3TO
€CTh aTOM BOJOPONIa, Y KOTUPOrO OTHAT DIEKTPOH. ATOM IUH-
Ka, Fecyumuil nBa OOJOKUTENbHHIX DAEMEHTApHEIX 3apAna,—
3TO aTOM IUHKA, Y -KOTOPOr0 OTHATHI iBa 9JAEKTPOHA, M T. ..,
u 1. A Ho mua Toro, 4rofs MoskHO GBLIO OTHATE y aToMa
SJIEKTPOHBI, HEOOXOQUMO — TaK, M0 KpaiiHed Mepe, FOBOPUT
37IpaBbIii CMBICT,— 9TOOBI OHH Yy Hero GBLIM.

Taxum o0pasoM, MBI OPUXOAUM K B3TIAAAY Ha aTOM Kag
Ha KaKYIO-TO CIOKHYI0 CHCTEMY, B COCTAaB KOTOPOM BXOIAT
9JIeKTPOHE, ¥ aTOMOB. MOJKHO OTOPBATH ONMH HMJIH HECKOIb-
KO 3JIeKTPOHOB — HpH 3TOM 00pasyercs IOJCKUTENbHO 3a-
PSJKEHHBIA «70H» (OTPHIB HIEKTPOHOB OT aTOMa UPHHATO
HasplBaTh MOHM3anueli, B 3apaKeHHHIA aTOM, KOTOpPHIH mpH
9T0M 00pasyeTcd,— MOHOM; 5TO IPEYeCKOe Ha3BaHUe, KOTO-
poe BHAUHT «IepefBUTAIOIHUCA», TaK KaK 3apmKeHHBIH
aToOM IIONYYaeT CHOCOOHOCTh HEePelBUraThCA B JJIEKTPUYE-
CKOM TIOJIe, 9eM H 00BACHNETCS, HAmpuMep, HepefBIKeHWE
aTOMOB IpHU 3MeKTpoimse). Ecaum K aroMy M06aBHTL OXUH
AIM HECKOJBKO DIEKTPOHOB, WOJIY4aeTcs OTPUMATEJbHO 3a-
PAKEHHBIN HOH.

Bce st mpepcTaBieEMA OYEHL CHJIBHO OTJIMYAIOTCA OT
Tex, KoTtopsie Obum y Jlamproma: segs JlambToH cumTajg, 4To
aToM ABIsAeTCA a0CONIOTHO HENEIMMBIM Ha 4acTH, a Teleph
OKa3bIBAeTCA, YTO OT aTOMa CPABHATENLHO JErKO OTKAJIbl-
BalOTCA DJIEKTPOHEL B cymmuocTu rosops, BechMa 3abaBHo, 4T0
¢usmaeckne orkpeiTus B KoHme XIX mBHavame XX Bexa,
Te caMble OTKPHITHs, KOTOPHle HAKOHEN-TO faimd ¢u-
3WKe yGemuTeIbHBIE [OKA3aTEABCTBA PEATBHOr0 CYIECFTBOBA-
HASA aTOMOB, BMeCTeé ¢ TeM IIOCTABIIM KPeCT Ha CTapUHHOH
Hyiee HEMEeMUMOCTH ATOMOB: (DUBUKYU CTOJIKHYIUCH C ABICHUSI-
MH, B KOTOPHIX NPHHUMAIOT yYACTHE OCKOJKH ATOMOB — BI€-
KTpOHBL. ATOMBI CYIIeCTBYIOT, HO COBCeM He 00IafaloT CBOH-
cTBoM HemeammocTu. Ilo aTOoMy moBomy caenyer ckasaTh, 4TO
yxe Dpanxnmn, rosopsa o6 aTomax 9IIEKTPUIECKOTO «q;.mon-
7a», TOMKE IPeANoJiaraj, YT0 UX MOKHO M3BIeKaTh M3 06HI-
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KHOBEHHEIX aTOMOB BeINeCTBA B HPHUOABIATH K OOBIKHOBS:I-
HBIM aToMaM. Pagimume 3aKI09aeTcs B TOM, 9TO (aTOMBI
9JIeKTpUIecKOil ruaKocTHy y DpaHKIMHA CYMTANIHCH HEBECO-
MBIMH, a Ha CaMOM Jejieé OKasajoch, YTO OHH 00JamaloT Mac-
coit, xotss B odenp HeGompmoit (B 1840 pas Membmel, weM
Macca caMoro Jerxoro aroma). IloatoMy, cTporo rosopd,
eciM MB OT KaKoro-HuOyab aroMa OTpHIBaeM ONUH MiId He-
CKOJIBKO 9JIEKTPOHOB, TO Macca ero yMeHbINaeTCd; ecilHn ke
3apsyKaeM ero OTpUIATeNsHO, T. e. IpHAaeM ONUH WU He-
CKOJNLKO 3JEKTPOHOB, TO €ro Macca yseadumpaercsa. OfHaKO
He ciemyeT 3a0bIBATh, 9TO Macca JIEKTPOHA BO MHOIO pas
MeHbIIe MaccHl [a;ke CaMOro JIETKOro aToMa: eClIU DIeKTPOH
H He OKasajcs HEeBeCOMEIM, KaK AyMai o HeM @paHKIHH,
TO BCE K€ MEI MOKEM ero CYATATh (IIOYTH HEeBeCOMBIM).
Bor mogeMy, Korga OT aroMa CTOPBAH ONUH HWJIM HECKOJBKO.
9JIIEKTPOHOB, MBI He OyJeM Ha3bIBATh 3TOT aTOM PaCKOJO-
THIM Ha 9acTu: Obuio OB cMeIIHO ymoTpeOiaATh 9TO BHIpaKe-
HHe, KOTJla OTKOJIOTEIE OT aTOMa KYCKH B HECKOJBKO THICAY
pas nerde, 4eM TO, 9YTO OCTAJIOCH,— BeJb MH jKe He TOBOPHM,
9TO YeNOBeK paspe3aH Ha YacTH, KOorfa €My o0pmiId TroJOBY
HN4 OCTPUIIM HOITH, W HMEHHO IOTOMY, 4TO Macca OTpe-
3aHHBIX BOJIOC WJIM HOITe# BO MHOIO pas MEHbIIE MAacChHl de-
moBexa. MojKeT JM CyINecTBOBaTh TAKCH «TOHKHA H CHIb-
HEIL aremT» — Kak rosopun B XVII cromermu PobGepr
Boiinp,— ¢ moMOmp0 KOTOPOro yHaloch OBl JeHCTBHTENHLHO
pasfpobuUTh aToM Ha Yactd, T. €. OTOPBATh OT Hero OCKOJIOK,
He obnafaromuil cToJb HHYTCKHOH MAaccoi, Kak dJIeKTpOH,—
00 2TOM MEI y3HAEM JaJibllie B 3TOW KHUKKE.

Wrax, 27eKTPOHBI, W3 KOTOPBIX COCTOAT KaTOQHBIE JY4H,
ABIAITCA BMecTe C TeM OOBIYHOM COCTABHOHM 9acThI0 JHOOTO
atoMa. Taxoe 3akiOuYeHue cheiajg ToMCOH B IOJHOM COLJa-
cuu ¢ reEmanbHOM rmmoresdoii Hpyxca, u passurue ¢usuru
B KoEme XIX u B mavaze XX cTojeTHS IPHHOCHJIO BCE HO-
Bhle W HOBBIe IIOATBEPK/ISHHUA, 3TOTO BIMIAAA. YKe IABHO
6LLI0 W3BECTHO, YTO BCe BeImecTBa 00JamaioT, B TOH miIm
WHOH CcTeleHM, MarHATHBIMH CBOMCTBaMH, U ellle B IepBOH
momosuEe XIX cronerus paHMy3CKHE MaTeMaTHK H (PU3UK
Awmnep o0BACHAN MarHUTHBIe CBOWCTBA BeIIECTBA TeM, UTO
aTOMbl W MOJEKYJHl OKpYKEHH OCOOBIMH DIeKTPHYECKUMHE
ToKamu. Temeps, mocie OTKPHITHA DIEKTPOHA, 3TH (MOJEKY-
JApHBIe TOKU» AMmepa mpuHMIM ropasuo Gojee ompepeneH-
HBE ¥ KOHKDETHSIH Xapakrep: i TOro dYTOOBI OOBACHAUTH
CYIIeCTBOBAHME THX TOKOB, OBLJIO JOCTATOYHO HMPEAIOJIOKUTE,
YTO0 9JeKTPOHH], HAXOAANIMECHs BHYTPH AaTOMOB, ABHKYTCH;
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ABH)KEHHE DIEKTPOHOB — 9TO U €CTh TeKYymHid BHYTPH aTo-
MOB 3aMKHYTHIA 2JIEKTpUYECKUl TOK.

NsBectHo ObLI0 Tawe, 9To YCKOpeHHOe, HEePeMeHHO®
OBHJKeHMe DIeKTPHIeCKHX 3apPAKOB AOJIKHO BHIBHIBATH B IpO-
CTPAaHCTBe 3JICKTPOMAarHUTHBIE BOJHBE; B 3aBHCUMOCTH OT
JJIUHEB BOJHBI 3TH 3JI6KTPOMATHHTHBIe BOJHEL BOCIpHHUMA-
I0TCS HAMH TO KAK PAagMOBOJNHBL (KOrfa IMHA BOJHEI CO-
CTaBJAET HECKOJILKO METPOB WM [ajke KHJIOMETPOB), TO KaK
BOJIHEI BHAMMOro cBeTa (KOrfia AJMHA BOMHH paBHA [ECATH-
THICTIHBIM [IOJAM MHJUIAMETPa), TO KaK BOJHEL yIbTpadmo-
Jetosoro ceeTa (mamHA BOAHEI eme Menbme), Ilocie OTHpEHI-
THA 9JAeKTPOHOB CTAJi0 SACHO, KaKUM O00pa3oM AaToM MOKeT
HCOYCKATh CBET: OH HCIOYCKAeT CBET BCJIEJCTBHE TOr0, 4TO B
HEM 3JeKTPOHEI COBEPIIAIOT HEPABHOMEDHOe W IepeMeHHOe
IOBHUKeHHE,

ITOT eCTeCTBEHHBIH W IPABAOHONOOHEIM BEIBOJ M3 OTKpHI-
THA DIEKTPOHOB, CHeJAaHHBEIA (HU3UKAMU, HOONYIWI OYeHb
CUIbHOEe IOATBEpKIeHHe, KOrja roJUIaHAcKuil QusHk 3eeMan
OTKPHLI, 9T0 CTOMT TOJBKO IMOMECTHTH CBETAIMeecsd BEMeCcTBO
B CHJIBHOE MAarHHTHOEe Ioje, KaK ceff7ac e HCHOyCKaeMEle
UM CIeKTPAaJbHBIe JUHWHU HeJal0TCA ABOMHHIMH HJIH TPOMHEI-
mu. B 90-x rogax mpomuroro BeKa Apyro#l rouIaHACKHI (u-
3uk JlopeHI| 09eHb OCTPOYMHO MaTeMAaTHUECKH IIOKA3aj, 9TO
TaK @ JOJIKHO OBITH B HEHCTBHTENHHOCTH, €CIM CHOEKTPAaJb-
Hble JIMHNU HCIYCKAIOTCA BCJIECTBHe HAIMYHA 3apPA;KeHHBIX
gacTa9eK BHYTpH .aToMa. Maimo Toro, Jlopennm mokasam, 4To
U3 NAHHBIX W3MEPEHUH, OTHOCAIMUXCA K OTKPHITOMY 3eeMa-
HOM SBJIEHWIO, MOMKHO BHIYHCJIMUTEL e/m — OTHONIeHHE 3aps-
Ja K Macce — [UIA TeX 3apsyKeHHBIX 4YaCTHI, [ABU;KeHHe
KOTOPHIX BHYTPM aTOMa NMPUBOAHUT K UCOYCKAHHUIO CIEKTPAJIb-
BeIX nuEuil. B pesynbraTe momcdera HONYYHMIOCH COBEPINEH-
Ho Takoe e e/m, Kak y JIx. JIm. Tomcoma B ero omeiTax
HaJ| OTKIOHEHMEM KATONHHIX JIydeil B MArHHUTHOM M B BIIEKT-
puuecKom moiasx. Ilociae »T0TO0 PUBMKH OKOHYATENHHO IOBE-
PWIH B TO, YTO Te jKe cambie SJeKTPOHEL, KOTOpPBEIe B pas-
pAnHO# TpyOKe MdYaTCA ¢ GONBLIIEMHU CKOPOCTSAMH OT MeTaJ-
IM9ecKOro KaToja,— Te ke caMble DIEKTPOHBI CYMEeCTBYIOT
I BHYTPH aTOMOB BOJKOPONA, Kejies3a, CEPHl, 30JI0Ta M BCEX
BoOOIe XNMHUYECKAX 3JIeMeHTOB HA CBeTe.

OTKpEITHE 9JIEKTPOHOB TaKiKe IOMOrI0 (U3UKAM IOHATH,
9TO0 OPOUCXOMMT B METaJlIe, KOrjga mo HeMy IPOXOMUT 3IIeKT-
PUYECKH# TOK; CIIOCOOHOCTH METANNIOB IPOBOAMUTEH DIEKTPH-
gecKuii TOK Ge3 Kaxoro Ol To Hu GEIO 3aMETHOTO IepeHOCA
Macchl 1 6e3 XHMMIeCKOI0 M3MeHEHHs B CAMOM MeTajje Iio-
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xyIMIa COOTBETCTBEHHOE OOBACHEHHE, 3aKI0TAomeeca B
CIeRYIOMEM: B aToMax MeTallla CYI[ecTBYeT HEKOTOpoe Ko-
JAYeCTBO HJIEKTPOHOB, KOTOPHIEé CPABHHUTEJBHO JETKO OTPHI-
BAIOTCS OT CBOMX aTOMOB, MEPEXONsA OT CBOEro aToMa K €O-
cengemy m T. ;. Takme BIEKTPOHEL, -JETKO OTPHIBAKIIHECH
OT aTOMOB METAJJIA, MONYYHIA HA3BaHMe DIEKTPOHOB IPOBO-
mumocta. OHA mEpeXoJAT OT OTHOTO aToMa K APYroMmy, cpaB-
HHTENBLHO JIeTKO IepegBHATasiCh IO BCEMY O00BEMYy MeTalia.
IlepegsmieEne TaKEX DIEKTPOHOB B METAJIE HOJ BIHSHAEM
BIIEKTPHYECKOT0 TOJS — 9TO M eCTh dNEeKTpmIecKumi Tok, MEI
MOTJIE GBI CPaBHATH SIEKTPOHHL MPOBOMMMOCTH B MeTajle ¢
BO3IyXOM, HAXONAIAMCA B IMOpPaxX KaKoro-amGo ImOpucToro Be-
mectBa (Hampmmep, TyGKH): eClIHm cHeNaTh TakK, 9ToOHL ¢ Off-
HOHl CTOPOHHI TyOKM NaBIeHMe BO3AyXa OBLIO Gonblme, UeM
¢ ApYTroi, TO BO3AYX HAYHET IPOAABIMBATHCHA WM IPOCAIHA-
BaTbCA 4epe3 ry0OKy, mpuueM OTACIALHEIE YACTHIBI BO3XYyXa
OyayT ONMUCHIBATH BECHbMAa H3BHIMCTHIE MYTH, CTAIKABAACH
APYT ¢ OpyroM u, B o0meM, ciemyd o4YepTaHHAM IIOp BHYT-
pu ry6ku. IloTOK 2IMeKTPOHOB dYepe3 MeTANNl NOJKEeH GHITH
MOX0 Ha TAaKOH TOK BO3yXa dYepes HOPUCTOE BEIIECTBO,
TAK KAK CKODPOCTH "OTHENHHBIX JJIEKTPOHOB MOryT GBITH Ha-
TMpaBIeHE B KAKYK YTOMHO CTOPOHY M TOJBKO B CpeIHEM
HOJIKHO TOJY9aThCA MpPOCAYMBAHME <BIEKTPOHHOIO TIasan
gepe3 MeTalll.

B aT0ii KapTHHE DIEKIPHUIECKOro TOKA, MPOXOAAINETO de-
pes MrTai, Hambolee CYMEeCTBRHHBIM ABIAETCS MpPeNCTaBie-
HAE O TOM, 9TO HEePefBUTAIOTCH OTPUNATENbHO 3apPsKeHHEIO
qacTUOsl (2MEKTPOHEI), a TONOKATEIbHO 3apssenHEe (0C-
TATKU ATOMOB, OT KOTOPHIX OTOPBAHBI 9TH IEKTPOHBI) CTOAT
Ha MecTe. IMeHHO Tak BO3HHKaeT mpefcrasieHHe 06 DSIEKT-
POHHOM rasze, YaCTHIBI KOTOPOTO (T. €. 9JIeKTPOHBI) IMHEIPH-
0T ¢ Pa3sHOOGPA3HBIMH CKOPOCTSIME B TPOMEKYTKAX MCIKIY
4TOMaMHU MeTalllla M, BpeMsl OT BPEMEHUH CTAIKMBASACH C 3TAMHU
aTOMAaMH, OTCKAKMBAOT OT HAX, KaK MAIurd. Ecam mpuio-
KUTb K METAUIy H3BHE 3IEKTPAYECKOe MOJe, TO BCe YACTHIHL
SIIEKTPOHHOTO Tasa MOJyYaT R0GaBOUHYI0 CKOPOCTH B Ompe-
JeJeHHOM HAIPaBJIGHAM W Bech IeKTPOHHEINA ras Oymer (6o-
nee WiaM MeHee OLICTPO, B 3aBHCHMOCTH OT CHIBL TOINSI) HpO-
caumBaThCsA B OTOM HAOpaBIeHHM, BCTpedas CONPOTUBIICHHUE
€O CTOPOHBI aTOMOB MeTaJia. ATOMEI 3aCTABIAIT JIEKTPOHEI
OTCKAaKHBATh OT HAX M TeM CaMbIM ODHBOMAT K TOMY, 9TO
CKOPOCTh UpOCAaYMBaHHUA 9IEKTPOHHOTO rasa He pacrer Gec-
mpefeabHO, HO [OCTHraeT HEKOTOPOil KOHEUHOH BeJINYHHEL
CoBepImmenHO MOHATHO TaKMKe, IIOYEMY MeTajll HarpeBaeTcs
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OpH OPOXOKACHUE DIEKTPUISCKOro TOKA: CTAJKHBASICH C aToO-
MaMH MeTaJljla, JEKTPOHH BCAYECKW DPACKAYMBAIOT ITH aTo-
MBI, OT/]JaBas UM Ty SHEPrui0 ABIKEHUs, KOTOPYI0 OHU caMu
mpuobpeay B 9IeKTPAICCKOM I0Jie; aTOMBI HAYMHAIT OhICTpee
KolleGarbCsa OKOJIO CBOUX MOJIOKEHMH PaBHOBECH:], a MBI BOC-
OpUHEMaeM 3TO KaK yBEJIHUEHMEe TeMIepaTyphl MeTallia.

Ilomanyit, mambomee HEmOCPCHACTBEHHBIM NOATBEDKIEHA-
eM [paBWIBHOCTH 3TOM KAapTHHEI ABIAETCA 3aMedaTeJdbHBIH
onBIT aMepumkaHcKux ¢usnmkoB Crioapra m TomMeHa, mpope-
nauebii B 1916 rogy. OcrpoyMEas mpes, KoTopas OpHILIa
HM B TOJOBY, 3aKIIOYaeTcsi B CIEAYIOIIEM: MeTaLIu4ecKasd
KaTyIIKa, He COeNUHEHAAdA HU ¢ KAKHM HCTOYHUKOM DIEKTpH-
9eCKOr0 TOKa, HPUBOAUTCA B OYEHb OBICTpOe BpamieHUe, a
3aTeM ee BHE3aOHO U OUYeHL Pe3KO OCTaHABIHBAIOT. Eciam B
MeTaJlyIC JefCTBHTENLHO CYIIECTBYIOT «CBOOOMHBIE» DIIEKTPO-
HH, T. €. DJIEXTPOHBI, JErKO NePeMeNIaolnuecs B IPOMEIKYT~
Kax MeRAYy aToMaM¥ M IIHBIPAKINUHE OT ONHOTO aroMa K
ApYroMy, TG IOcle BHE3aImHOH 0CTAaHOBKU KaTymIKu oHH Oy-
AYyT B TeueHHE HEKOTOPOro (04eHH KOPOTKOT0) BPEMEHH MIBH-
raTeCs [0 HHEPIHUW, B TO BpeMsd KaK aTOMbl KATYIIKH YiKe
yCIean 0CTAHOBHTHCS,— TAKUM K€ TOTHO 00pasoM, Kak JIIOfH,
CTOAIIIMEe B TpaMBae, HEBOJBHO MENalOT INar BHEpefd, KOTAA
BarorOBOKATHIA CIMIIKOM PE3KO TOPMO3UT BaroH. JTo 3HA-
YAT, YTO B IepBhi€ MTHOBEHHA IOCJHe OCTAHOBKU KATYIIKU
mo mefi Oymer OekaTh KPaTKOBPEMEHHEBIH TOK: HampaBleHHe
BTOTO TOKA JerKo Ipe[CcKasaTh 3apaHee, HCXO[sA H3 TOTO,
9T0 OTPHIATENBHO 3apAKEHHBIE DIEKTPOHBI GYAYT NPOMOI-
marp OeskaTh BHepeq 0 HAUPABIEHHI0 IIEPBOHAYANLHOIO
ppamenunsa xkarymiun. Crioapt u ToaMeH H3MepUIH TAKO# TOK
DIIEKTPOHOB U Jlajke CYMENH BHIYMCIUTH HA OCHOBAHUM CBO-
HX I3MepeHmil oTHOIIeHHE e/m JUIA TeX dYacTHl], HepeBH-
AteHHE KOTOPHIX B MeTa/ule CO3[aeT DIEKTPUIeCKUH TOK.
JTO OTHOIIEHHE OKAa3aNoCh TAKWM jKe CaMEIM, KaKoe IIONY-
it TOMCOH [jiA DIEKTPOHOB, BXOAAIIUX B COCTaB KAaTof-
HBIX Jy9eli B paspAgHBEIX TPyOKax. JTHM OBLI NOATBEDP:KAEH
TOT B3INIAMN, COMNIACHO KOTOPOMY 3JEKTPOHEI KaTOAHBIX Jy-
gyeil HUYeM De OTIMYAIOTCA OT 3IEKTPOHOB, MEPEHOCHIIIX
DIEKTPUYECKUA TOK B MeTaJLIe.

Ho u sagoaro jo sroro ogsita Crioapra m Tonmena mHe
6b1I0 HeJOCTaTKa B JOKA3aTeNbCTBAX TOTO, 9YTO BHYTPH Me-
Talila HMEITCA OOBIKHOBeHHBIE 3ieKTpoHEL OpgHUM 13 Ta-
KOX [[0Ka3arejbCTB OBUI TaK HasbiBaeMBIl «(oToadderTy».
Idro sABieHWe, BUepBHe OTKpHITOe I'empmxoM Tepmem (3Ha-
MeHHTHIM H300perareieM pagmorenerpada) @ moapoGHO mC-
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CIel0BAaHHOe MHOTUME JApYIruME (PU3MKaMy, 3aRI0YAETCA B
TOM, 49TO IpPHU OCBemeHHH yuabrpadumoneroBsiM (a B HEKO-
TOPBIX CIy4YaAX M BHUAUMBIM) CBETOM METAJUIEI CTAHOBATCSI
TIOJIO}KATEIBHO 3aps;KeHHBIMU. BEUMaTelpHOE H3yIeHTE DTOTV
ABJICHHUS II0KA3aJI0, 9T0 METAJI MOTOMY CTAHOBUTCHA IOJIOMKH-
TEIHHO 3aPAKEHHLIM, 9TO C €r0 IOBEPXHOCTH CBETOM BBIDHI-
BalOTCA OTPUIATENBHO 3apsuKeHHble wactumbl. [, [I:x. Tom-
COH H3MePWJ OTHONIeHHE e/m I STHX 9acTUI [0 TAKOMY
e cmocoly, KaKOd OH NpPUMEHAJ PaHBIIE K KATOXHBIM IIy-
9aM, W DOJYIMI TAKOE jKe camMoe 3HAUEHHe, KAK [JIA JEKT-
POHOB KaTomgHEIX nydeir. OTcoma sACHO, 9TO YACTHMBI, BBIDHI-
BAlOIIAECH M3 META/UIA IPU OCBELIEHHAU YIABTPAUOIETOBHIM
CBETOM,— 3TO eCTh T€ Ke DIEKTPOHEIL.

Hpyroe, eme Gonee 3peKTHBHOE AOKAZATEIBCTBO CYINe-
CTBOBAHMS DJIEKTPOHOB BHYTPH MeTallla 3aKIIOYaeTcA B fAB-
JeHUN «TEePMOIEKTPOHHOH SMHCCHH», KOTOpoe OTKPsLT To-
Mmac AnBa 9pucoH, usobperartens gouorpada *) u ameKTpHUe-
ckoii aMnouru. Oco6erHO IOAPOOHO UCCIETOBAN ATO ABIEHEE
(yme B IepBOM JIeCATHIIETHU 3TOr0 BeKa) AHTIUIICKHI (u-
suk O. Y. Pmuappcon. Ono 3ariaiogaeTca B ClegyiOmeM: ec-
J¥ CHJIBHO HArpeTh KaKOH-Tu00 MeTasul, TO M3 €ro IOBepXHO-
CTH HAYUHAIOT CAMOIPOM3BOJBHO BEICKAKMBATH HAPYMY OT-
pHOATeNbHO 3apsiKenHble uyactunsl. Ompenenenme e/m pus
3THX dYacTHI Ho cmocoby ToMmMcona moKasano, YTO 3TO DIEKT-
poHsI. Unceio TakuX HIEKTPOHOB, BRICKAKMBAIOUIKX W3 METAJ-
Ja Hapyy, O049eHb OHICTPO YBEIHYABACTCA C BO3PACTAHHEM
remoeparypsl Metaina. QO0BAcCHAETCA 3TO fABIEHHEe BOT KakK:
Cpef¥ 3JEeKTPOHOB, HAXOAANIUXCSA B MeTajljie, OMAJAIOTCA U
TaKue, KOTOPHIE MMEIOT JOCTATOYHO OGOJBINYI0 CKOPOCTH IS
TOro, 9TOOHI, MOMNOHAA M3HYTPH K IOBEPXHOCTH METAJIa,
Opo6UTh BTy HOBEPXHOCTH W BBICKOYMTH Hapy:y. Hua Toro
9YTO0K IPOCKOYHUTH 9ePe3 HMOBEPXHOCTh METajia, 3JIeKTPOHBI
HOJKHEL 3aTPAaTHTH pPaboTy; 3TO BHLHO M3 TOrO, YTO €CIH OB
TaKag paboTa Obula He HYKHA, TO BCE 3JIEKTDPOHBI, DpHIIe-
mue K I0BEPXHOCTH, MOIIM (Bl BBHICKOYHTH HAPYIKy,— B Hei-
CTBUTEJIBHOCTH K€ BTO IIOJ] CHIY TOJBKO DIEKTPOHAM, Y KO-
TOPBIX [JOCTATOYHO OOJBIIOH 3amac SHEPruM [BUKEHUA,
B aToM cMBICiIe 97EKTPOHBL, CHAANINE B METAJLIe, MOXOMKH Ha
IOAMAHHEIX PHIOOK, MeYyImIuXcs BO BCE CTOPOHEI B Bejipe ¢
BOJOHA; TOJIBKO Te€M PHIOKAM, KOTODHIE JBHMKYTCA JOCTATOYHO

*) @omorpad — m3obperennsiii B 1877 romy 9pmcoHOM ammapar,
3aACHBAIOMMA ¥  BOCHPOWSBOJAMMA  BCEBO3MOKHEIE  SBYLH.
(Tpum. ped.)
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6bicTPO, YyAaeTCA BHIOPHTHYTh HApYKy, NpoUde jKe He
CMOTYT HOAUDHITHYTh TaK BLICOKO, 9TOOK HepeMaxHYTh depe3
Kpail Beipa. B ciyuae a1eKTpoHOB, HAXOAAMHUXCA B MeTallre,
9HCI0 TeX, KOTOPHE ABMIKYTCA ROCTATOYHO GBHICTPO JUIA TOTO,
97066l CyMeTh BHICKOYHTH H3 MeTajlllla HApyMXKy, 096Hb OBICT-
PO YBEIHYMBAETCA LPH BO3PACTAHMH TEMIEPATypHl; HpPH
OOBITHBIX TEMIIEPATYpax OHO HACTONBKO MAjo, 9T0 HHKAKOIO
«TEpMO?JIeKTPOHHOr0 HCOYyCKaHUA» He MHOPOUCXOAHT, HO
CTOMT TOJBKO PACKAJATH METAJLI, KaK YACIO BHICKAKABAIOIIHEX
H3 HEro PJIEKTPOHOB CTAHET 0YeHb GOJNBIIMM M (TEpMO2JIEKT-
POHHBI TOK» CTaHeT BIOJHEe ROCTYIeH M3MepeHHI0. B meko-
TOPOM CMBICIIe 3TO ABJAEHAE 0YeHb I0X0e Ha HCIapeHne Kuf-
KOCTH: IPH HOBHIIECHAW TEMIEPATYPH 9HCIO MOJEKYJ, J(BH-
JKYIMHUXCA HACTOJBKO OBICTPO, 9TO OHM CMOTYT IIPEOAOIeTh
OPHTAKeHHe OCTATBHBIX MOJEKYJI W BHICKOYUTH U3 MKHULKOCTH
B ee map, CTAaHOBHTCA Bce Goxabime m Goubime, a HOITOMY Ha-
rpeTasg KHAKOCTh HCIapseTca ObicTpee, YeM XoxoaHad. fIB-
JIeHH2 «TepMO3JIEKTPOHHOIO HCOYCKAHHAY» MOMKET MO3TOMY
GBITH HA3BAHO (MCHAPEHHEM 3JIEKTPOHOBY. B Hacroamee Bpe-
Ms 2TO fABJIGHHE HMEeT OrPOMHOE MHOMKECTBO TEeXHHIECKHX
npuMmeHeHu# (0cO0EHHO B pPAaJHOTeXHHKE — CTOHT TOJBKO
BCOOMHHUTH 00 3JIEKTPOHHBEIX JaMIaXx), B ¢ HAM XOPOHIO 3HA-
KOM KaiKIbId pagnolio6uTenb.

* %k %

Bce Bhimensno;keHnoe He OCTaBiageT HHKAKOTO COMHEHHS
B IpPaBHIABHOCTH TeHWalbHON poragka Hpykca o ToM, 4TO
BIIEKTPOHEI KATOJHBIX Jy4eil ABIAITCA COCTABHOH YaCTHIO
BCeX XHMMIeCKHX aTomoB. Ho mccieoBaHWe KaTORHBIX Y-
9eif TIpHUBENO HE TOIBKO K OTKPHITHIO 3JIE€KTPOHOB — 3THX
opepnckasaEEbX DpaHKINHOM «aTOMOB SIEKTPEYECKOro (HiIio-
Hfa»,— OHO IPUBEJIO TaK/Ke M K APYrOMy BechbMa BaKHOMY
OTKpHITAIO, OKa3aBIIEMY OTPOMHOe BIMAHNMEe Ha BCE [ajb-
Heftmee pasBuTHe usnkd. Peusr maeT o0 OTKPHITHH peHTTe-
HODCKHEX Jydei.

B 90-x romax mpomrioro crolneTHs 09eHb MHOTHe (hH3UKA
U3ydald 3aMedaTelbHble CBOHCTBA KaTOAHEIX ayugeit. [lpm
9TOM JleJaJINCh MHTepecHHIe OTKPHTHA. Tak, Hampummep, He-
MenKui (pusMK JIeHapn OTKDHIT CI0CO6 M3yd4aTh KaTOXHEIE
nydm BHe pa3pAAHOH TPyOKm. [lna aT0TO OH TMpORENAN B CTEK-
JAHHOH CTeHKe TPYOKM «(OKOIIYKO» [JIA KATONHBIX Jydei,
T. €. OTBEDPCTHE, 3aKPHITOe METANIWIECKHAM JHCTHKOM, OYeHb
TOHEHBKUM, HO BCE 7Ke CHOCOGHBIM BHIJep:RHBATH aTMocgep-
Hoe jaBieHHe. Uepes 2TO OKOIIEYKO OH BLIDYCTHI H3 TPYOG-
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KU KaTOAHEIE JYyYH Hapy:Ky H CyMeJd HX H3y9aTh B BO3AyXe.
3aMeTHM, 9T0 BO3AYX OKAa3HIBAETCA HE OUEHb «HOPO3PATHBIMY
A KaTONHHEIX Jydedl: mpoGekaB B BO3JAyXe HECKOJIBKO CaH-
THEMETPOB, 2JIEeKTPOHE! OCTAHABIUBAIOTCH,— OYEBHAHO, BCIE-
CTBHE CTONKHOBEHHMA € aTOMaMd Ta3oB, W3 KOTOPHIX COCTOMT
BO3MYX.

Eme Gomee 3aMmeuarenbHOe OTKDHITHe CYMKAeHO OBLIO
CHeNaTh APYroMy HeMEmKOMY (DH3MKYy — MIOHXE€HCKOMY IIpO-
deccopy Bunsrensmy Hompamy Pertreny.

B moabpe 1895 roma om cosepmeHHO ciy4aiiHO OGHApY-
SKEJI, 9TO, KOTJa paspafHas TpyOKa, B KOTOpOH OT KaTofa
Oeryt KaTopgHEIe JIy9d, MOMeI[eHA B KAPTOHHBIA (PyTaAp, K-
paH, HOKPHITHI (I00pecHupPYOMAM BEIIeCTBOM, HAYHHAET
APKO CBETHTHCA HpH OpubiamxeHEEm K droit TpyOke. Otcioma
Pentrem sawxmiogmn, 9To paspapgHas TPyOKa HCOYCKAeT 0CO-
Oble ny4d, HeBHAUMEIe Iia3y, HO CBOGOLHO HpOXoAsAmide de-
pe3 ¢yraap. llagas ma sKpaH, MOKPHITHIA MIATHHOCHHEPO-
pacTeIM OapueM, OHEH 3acTaBiAT €ro cpeturhcA. B mepsoe
mrHOBeHHe Pentren GBUI roTOB AyMaTh, 9TO BTH Jy4d CBe-
Ta cyTh Jyuau JleHappa, T. €. BHIpBABHIAECHA HAPY:RY KaTOA-
HBle JIy9d, HO OH JOUKeH Obln ceifuac jxe oTOpOCHATH 9TO
mpeAmnoiokeHue, HOTOMY 4To xaydu JleHapma o4eHb IIIOXO
IPOXOAHUIN [ayke depes BO3AYX — HECKOILKHEX CAHTHMETPOB
Bo3gyxa OBLIO BHOJMHE MOCTAaTOYHO i TOTO, YTOOBI MX 3a-
Aep:KaTh M NONIOTATH,— & 3TH Jy4d, HaobOpoT, ObOmamamd
COBEpIIEHHO YAHWBHTEIbHON HpOHMKAIOMmEHl CHOCOGHOCTHIO!
OHA CBOGOJHO HpPOXOMUIA depes MBe CIOKeHHEBIe BMeCTe KO-
JIOIBI KapT, Yepes eIOBYI0 [OCKY, Yepe3 9Yell0BEUeCKYI0 PYKY
" 1. n MHWcenemosas Onmime 9T0 3aMedaTeshHOe SBJICHHE,
PentreE o0Hapys;KmJ, 9T0 Jyd9s HCIIYCKAIOTCH TOH YacTHIO
CTEKIAHHON CTEeHKH Pa3pANHOA TPyOKHW, KyHa mAgaloT SJIeKT-
poubl kKatomubix ayueil. Ilox BrusEmeM ymapoB co CTOPOHBEI
Magaomax 3JIeKTPOHOB CTEKI0 CTeHKH HAYMHAET HCOYCKATH
(Bapagy co cBOWM BHIUMBIM 3€JEHOBATO-MKEITHM CBEYeHHU-
€M, 0 KOTOPOM MEI yKe YIOMHHAIH B IePBOH TIylaBe) TaKxke
# 0co0Ble, HEBUIMMEIE JIyId, KOTOPble PaCHpOCTPAHAIOTCHA BO
BCE CTOPOHHI M 00JafaloT yAWBATENBHON CIOOCOGHOCTHIO HpO-
HEKAaTh HAa CPaBHHTENbHO GOJbIIYI0 rIyOMHY B Tela, HEMpo-
3pavHble JUIA BHAEMOrO cBeTa. Takme Jyium PeHIreH HasBaa
«Iy9aMH HKC», HO 3TO HA3BaHHEe, BIPOYeM, He IPHBHIOCH,
H B HACTOAIM[ee BpeMsa Ha PYCCKOM WM Ha HEMEOKOM H3hHIKe
OTKpHITHIe PeHTreHOM JIyYd HasBIBAIOTCA HONPOCTY pEHTTe-
HOBCKEMHE Ty4yaMu (aErimuade m (ppaHIy3Hl OPOJOIKAIOT HAa-
8BIBATh HX (JIyIaMH HKC»),
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Ogenp cropo PeHrrem o0HApyMmi, 9TO WCTOIHUKOM HO-
BBIX Jydedl MOKET CJIYKHTh HE TOIBKO CTERIO paspAfHOH
TpyOKH, HO W BCAKOe [Apyroe TBepAOe Telio, Ha KOTOpoe Ha-
JAIOT JOCTATOYHO GHICTpBIe diMeKTPoHH. TaK KaK MHTEHCHB-
HBle 7 ORICTpHIe KATONHBIe JYYH CHILHO Pa3orpeBai0T BCAKOE
TeJ0, HA KOTOpoe OHH HafaloT, TO Jydmie Bcero B3ATH TOJ-
CTYI0 METaJIMIECKYI0 INIACTHHKY M3 TYTOILIaBKOT0 METAJLIA,
HalnpuMep BoJb(paMa, I HAIPABHTh IYIOK KATORHHIX Iyder
Ha Hee. Tark BosHWKAa OGHI9HasA (opMa «PEHTTEHOBCKOM
TpyOKE», THe HPOTHB KaTofla [EHCTBUTENHLHO pPACIOIaraeTcs
TaKasg MeTaalndecKad INIACTMHKA (aHTHKaToR), KOTOpag H
CIY;KHT HCTOMHUKOM PEHTreHOBCKHX Jydedl. (3aMeTmm, 4TO
TaKOH MeTalIMYeCKUii aHTHKATOX BoBce He (II0OpeCIHEpyerT,
TaK 9T0 YHOMAHyTadg B IepBOI IilaBe THmoTe3a Dexkepeld o
TOM, 9TO HCHOYCKaHHE PEHTTeHOBCKEX Iy4ed CBA3aHO ¢ (HIII0-
opecuennueil, me mMmeer ImoJx coboii HEKaxoil mousel) Ha
AQHTUKATON MO’KeT OBITh HaHECeH CJolf KaKoro-1mbo HHOTO
BemecTBa. JTO BajKHO HOTOMY, 4TO, KAK MBI YBHOUAM Hajb-
me, PeHTTeHOBrrge JIy4d, HCOyCKaeMble pA3IAYHEIMA Be-
IecTBaM4, Pa3IMYHEI IO CBOMM CBOMCTBAM.

HauGonee 3aMeuaTensuble 0COGEHHOCTH PEHTTEHOBCKHX
aygeit (ecnmm He cYHTAaTh WX YAUBHTEABHOH NPOHHKAIOIIEH
cmocoGHOCTH) 3aRaoyYaioTca B ciefyomeM. OHM He OTKIO-
HAITCA HU B 3JEKTPUIECKOM, HA B MAaTHATHOM IMOJIAX, OTKY-
Ia cjaemyeTt, 4TO, B CTIMYME OT KATONHBIX Jaydeil, OHUH He
HecyT Ha ceGe HEKAKOTO 3JeKTPHIECKOro 3apama. Ilamas Ha
COOCOOHEIA (DAIOOpEeCHUpPOBaTh SKPAH, OHU 3acCTABIAIOT €ro
ceerutbea. DororpadruecKyo MIaCTHHKY OHH YepHAT CO-
BEPIIEHHO TaKHM ke o0pa3oM, KaK 9TO HeJal0T W BUAAMEIE
aygu cBera. llpoxoms depe3 BO3AYX, OHH [eIal0oT BO3AYX
NPOBOJTHUKOM BIEKTPUIECTBA, TaK UTO 3apSIKEHHBIN DIEKT-
poMeTp, HAXONAIIMIACA B TaKOM BO3fgyXe, OBICTPO paspsasKaer-
ca (ero sapsam yTekaeT depe3 BO3AYX) M €ro IMCTOYKH CIa-
nafor. (TaxkmM ke cBOCTBOM, KaxX MBI 3HaeM, OO0IAAIOT
aytn Bewwepens.) Kawror Mosker OnTh (pE3MIECKHT CMEICI
5TOT0 3aMedaTeNbHOT0 CBOMCTBA PEHTTEHOBCKUX JIydei?
[las toro 49106BI BO3XYX CTaJ NMPOBOAHAKOM DIEKTPHAIECTBA,
Heo6X0quMO, 4TO0BI B HEM NOABHINCH KaKHe-TO - HOCHTENH
HIIEKTPUIECKOTO 3apfAia, CIOCOOHEE HMepefBUTIaThCA B BJIEKT-
pugeckom moxe. OTciofa ClIegyeT, YT0 PEHTTEHOBCKUE IydH,
OpoXofisA depes BO3AYX WJIH depe3 KaKoW-HEUOYMb APYro# ras,
HOHM3YIOT 3TOT Ta3, T. €. IPEBPAMAIOT YacTh €ro MOJEKYI
B MOHEI, OTPHBAA OT HHEX 3dIeKTpoHEl. Ilocie »Toro B rasze
DOABNIAIOTCA LOJIOKHETEIbHEIE HOHE HAPAZY C O0TOPBaBIIMMU~
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¢ OTPHNATEIbLHEIMA 3XeKTpoHAMH. Jli060e 3apsiKeHHOE TEJo,
HaxoAameecsd B TaKOM HWOHH30BAHHOM BO3IyXe, HATHET pas-
PAKATECA, IIOTOMY 9TO OHO OTTOJIKHET OT Ce0d Te 3apsiKeH-
HBle JaCTHUIEI, KOTOpble MMEIOT 3apAM TAKOIO jKe 3HaKa, LaK
H 3TO Tex0, W UpATAHET K cefe YaCTHOBI, 3apsAKEeHHEIE
SJIIEKTPHYECTBOM HPOTHBOIONOKHOT0 3HAKA, NPATAHYBIIUCH
K HeMy, 5T YacTMIH HelTpamusyT (yparHOBecAT, yHUY-
TOMAT) ero 3apam. flcHo, YTO YeM HMHTEHCHUBHEE PEHTTEHOB-
CKUe JydYH, TeM CWIbHee BHI3BAHHAS MMH WOHM3ANUA BO3TY-
Xa M, CIe0BATeIBHO, TeM OBICTpee paspaKATCA B 3TOM
BO3TyX€ HA3JIeKTPU30BaHHEIE TEJAa,

[loxroe BpeMA PMBWKM CHOPHUIA O TOM, YTO JKe IPEJCTAB-
AA0T CO00H 3TH TamHCTBeHHHE Jy9u Penrrena. B xoHme KoB-
IIOB OHU NPUOLIE K 3aKI0YEHNI0, 9TO PEHTTEHOBCKUE Jyud —
9TO DIEKTPOMATHHUTHHIE BOJHEI TAKOTO K€ pOfa, KaK Jyu:m
BUJUMOTO CBeTa, ¢ TOi JWMIL pasHANEH, 9T0 OHM 006JafaloT
BO MHOTO Pa3 MeHbIIEH MIMHON BOJHEI.

HauGonee momHoe mopTBEep:KIeHWe 3Ta JAOTAJKA IOMYUUIA
B 3aMeYaTeNIbHOM MABICHAW, KOTOpPOe OBLIO OTKPHITO B
1912 ropmy. Ucropus storo oTkpHTHA TakoBa. MioHxemcrumc
¢usuKm, rpynnmposasmmecs BOKpyr PeHtrema, mmenm OOBIK-
HOBeHMEe co0HpaThbcd B CBOOOZHOE BpeMs B ogHOM Kade,
Ié MeKAy HUMM OPONCXONWIN OKUBICHHEIC HAydYHbIE CIO-
psl. Ommakani, BO BpeMsA TaKOTo cmopa, OAMH M3 9TUX (H-
3uKoB — Jlays — BBICKasall Clefylomylo MECIb: «Bcem u3-
BeCTHO,— CKaszan Jlays,— 9To OGHIKHOBEHHEIE JydHd. BHIU-
MOro cBeta O00JafalOT TeM CBOHCTBOM, YTO €CIH B3AThH
au@pakqAOHAYI0 pemeTKy (CTEKIAHAYI IUIACTUHKY, Ha
KOTOPOX O0YeHb TyCTO HAHECEHH HapaJieJdbHble W DPABHOOT-
cTOAMUE JAPYT OT Apyra MApPandHH), TO CBET, OTPAMKACH OT
TaKOH «pemerkuy, Oymer He MO BCeM HANPABICHAAM OfWHA-
KOBO APOK: B OJHAX HANPABIEHUAX CBETOBHIE BOJHHI OyIyT
ycuIuBaTh APYT APYyra, a B APYTAX HANpPaBICHAAX OHH Oy-
AyT APYT ApYry Memarh, TAK 4TO B PE3yiIbTaTe TaM HHKAKO-
ro csera He Oymer. Ecau peHTTeHOBCKME Jydm MOXOMKHM Ha
BOAMMEIA CBET, HO TOJIbLKO UMEIOT TOPA3J0 MEHBIOYH INHY
BOJIHBI, TO W JJA HUX CIE0Baji0 OBl IPUTOTOBUTEH TAKYyIO JRe
MaPpaKkouoOHAYI0 pemerKy, KoTopadg Aala OB BO3MOKHOCTH
XOPOINEHbKO M3YIUTh UX CBOHCTBA, I3MEPUTH UX MIAHY BOJ-
BHL 1 T. 0. Ho Tompko Takas nuPpaKUIWOHHAA pemmeTKa
fgoimkHa OHRITH NMOKPHTA HOapauMHEaM: Tropasgo Goxee rycro,
gemM OOBIKHOBEHHAS peImeTKa [IS BHUIUMHIX "JIydeil,— Bo
CTOJIBKO pPa3s .TyIme, BO CKOJBKO pa3 MIMHA BOJHEI DEHTre-
HOBCKUX iydell MeHbINe, 94eM BHAUMEIX Jydeir. Boiocs, uro
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HUKAaKO# MacTep He BO3bMETCS NPUTOTOBATEL TAKYI0 peIIeT-
Ky. Ho, K cwacrbio, Takue RUQPaKIUOHHBIE PEMIOTKHA I
PEHTTeHOBCKUX Jydeil ye CYIIECTBYIOT B OPHpOARe, M HX
MOJKHO Cpa3y OOJYYUTH B roToBOoM Bmie. I mMen B BHAY
KpdacTa;uisl, X GiectAmue rpaHd, MX HpaBHIbHLEIE TeoMeT-
pHYECKHE OYEpPTAHHUA — BCE ITO HABOMHT HAa MEICIL O TOM,
9T0 B HAX a4TOMBI PAcCIIOJOKe-
Hbl PAaBHJILHBIMA PAJAMH, CO-
BCEM KAaK INTPHXA B AWPpaK-

IIHOHHOU pemeTKe».
KHorga  mpmcytcrBylomme
BHICIYNIaQ| 3Ty peds Jlays, onn
PelInIn IPON3BECTH HA APYroi
JKe MIeHb ONBIT — IIOCMOTPeTh,
q9TO MeAaeTCA ¢ PEeHTTeHOBCKH-
MU Jy9aMH TOCJe IPOXOIKHe-
HAA MX 9epe3 KPHCTALI IOBa-
PEHHOI COJIH HiIA KaKoe-HAOY b
IPYroe KpACTANIAYECKOE BeIe-
CcTBO. 3a TaKOHX ONEBIT B3AICH
Puc. 5. Pentrenorpamma Jlays.  Mosopoil ¢pusuk II. Kumnnmnr.
Ha npyroit ae mens on npucry-
i K padore, HO, K HECIACTHIO,
OH pacnoNoKmiI (ororpauIecKyl0 INIACTHHKY HE TaK, KaK
CJIe0BAJIO, W IOCJIe HECKOJbKAX YaCOB DKCIIO3UIEA OH HEYEro
Ha Heil me mojyIma (eMy XOTeloCh 33CTABHTH PEHTIeHOBCKHE
AyYA OTPA3HTHCA OT KPHCTAIIIA M CBEPHYTH IO MPAMBIM YTJIOM,
HO DTOTO OHM HA caMOM [ejle He pgexaioT). Tornma Apyroit
¢usuk — B. Opunpux,— paGoraBmuil B coceXHeit KoMHAarTe,
npumen k¥ KEmonmAry Ha HOMOMBP M HOCTaBMI INIACTHHKY
TaK, 4TO0BI PEHTIeHOBCKHE JIyYd MOTJIM MAafaTh HAa Hee, NPOii-
I dYepes KPHUCTAII HACKBO3b. Pe3yipTar mOXydmWics YAHBH-
TeIbHBIA: BOKPYT IEHTPAJBHOr0 MATHA, KOTOpoe Ha (OTOILIA-
CTHHKe CHeJNalH Jy9d, Ipollefmue KPHUCTAI HACKBO3b, pac-
HOJIOMKIVINCh B TNPABHJIBHOM IOPAAKe 4YepHBIEe IATHHIIKH.
Marasimen oTe ObUIA CIEIaMH OT PEHTTeHOBCKUX JIyded,
OTpPa3UBIIHXCA OT BHYTPEHHUX TIpaHeidl KpHCTANLIA, T.e. OT
mapajiielbHBIX PAJOB €ro atoMoB, KapTuHa, MONYyIHBOIASCA
ma {ororpaduueckoil MIACTHHKe, CIY:RUJIA OIeCTAIEM NOJ-
TBepsKIeHUEeM KaK TOH MBICIH, YTO PEHTTeHOBCKHE JIy Yl HMEIOT
JIJMHY BOJHBI, BO MHOTO Pa3 MEHBIIYI0, YeM BHUAUMBIE JyIH,
TaR ¥ TOH MBICIH, 9TO B KPHCTAIAX ATOMBI PACIIOJATAIOTCHA
HfealdbHLIME [PAaBEJABHBIME pARaMH, o0pasys, Kak TOBODAT,
CKPHCTAINICCKYI0 pemieTKy». IloaToMy MOKHO cumMTaTh, 4TO
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rakue ororpadudeckme caumrn («pentrenorpammsl Jlaya»)
3a0[[HO ABJIAIOTCH yOeHATENHHBIM NOKA3ATENbCTBOM TaKiKe M
Toro (aKTa, UTO ATOMHEI JEeHCTBHTONLHO CYIIECTBYIOT, a HE
HBIAOTCA HSMBIILICHAEM (HEBe;KeCTBeHHBIX alTeKaped», KaK
roBopun Illonenrayap.

fIsmenme, orkpsitoe Jlays, @puppuxom m Kumonmurowm,
mo3BoisieT yOHTH cpasy ABYX 3aiimes: 1) mcciegoBarh BHYT-
PEHHIOI0 CTPYKTYPY KPHCTAJLIOB, T. €.
onpefenaTs BeCh CTPOd KPHCTAILIA-
4eCKOH pemIeTHKH, B KOTOPO#l pacio-

JIaralTcAa aTOMBl TBEPAOTO Teua; 2)

N3MEPHTH [IHHY BOJIHE! PEHTTeHOB-

ckmx xyueir. Hay ofemmm sagazamu ¢

padoranz MHorMe ()MSHMKA, W B Ha-

cTosiIee BpeMA MBI 3HAeM pPAaCIOJIO-

JKeHAE aTOMOB B pfAfe KPHCTALIOB

TAK JKE XOpOINO, KaK eciau Ol MBI Pme. 6. Pacmono:eHme
BUJENA 3TH ATOMBl COOCTBeHHBIMHM  &TOMOB B KpHCTajle IO-
rnaszamn. ViaMepenne e IIAHBL BOI- BapeHHof conm.
Hbl PEHTreHOBCKHX JIy9ed OCTHIIO

COBepIIeHHO HCKIIYATENbHOH TouHocTH. OrpaEmdmMmcsa He-
MHormmu npmmepamu. Ha pume. 6 mpepicraBieHo mpocTpamCT-
BEHHOE PACIIONIOKEHAe aTOMOB B KPHCTAJLIE IOBAPEHHOM COMM.
Temubie 1 Gesble MapuKE A300PAKAIOT ATOMBI HATPHAA X ATOMBI
xaopa. I Te m mpyrme arombl 00pasyoT KyOWYeCcKy0 pemeT-
Ky; ofe pemieTkm Rak Obl BABHHYTH Apyr B apyra. IIpm atom
OTMeYeHHAA HA PECYHKe AnuHA paBHa 2,814-107% cMm. Hu opun
aTOM HATPHA HE CBA3aH ¢ KAKAM-HEOYAb OMHAM aTOMOM XJOpa
B MOJIEKYJTY, A30JAPOBAHHYIO OT BCeX OCTANBHHIX JaCTHUI; IO-
9TOMY YMECTHO CKa3aTh, 9T0 BeCh KPUCTANI IOBapeHHOH coxm
IPeACTABIAET OJHY THFaHTCKYIO MOJeKyry. Taxue ke cBefe-
HUA OBUIA JOGHITHL M O TPOMAfHOM KONAYECTBE APYTAX KpPH-
CTQLINYECKAX TeJI. 3aMeTHM TaKKe, YTO MHOTHE Tela, KOTO-
pble 7o Tex mOp cYuTannch aMopdHBIME (He KPHCTAILIAIECKH-
MH), OKa3alnch (MUKPOKPACTAILIMYECKAMHY: HX KPACTAIIBI
CIHMIIKOM MAJIBI, YTOGH GBITH OOHAPYKEHHBIMA KaKAM-HUGY/D
AHBIM OyTeM, W TONbKO PEHTTeHOBCKHE JIYYH JAlOT BO3MOJK-
HOCTH X HCCIE0BATH.

IlpmBeneM Tawke HECKONBKO 9HCIOBHIX NAaHHBIX, OTHOCH-
mAXca K JIWHe BOJHBI PEeHTrenoBCKHX iydeil. MeToms! peHT-
TeHOBCKON CIIEKTPOCKONUH IMO3BOJAIOT H3MEPATHh NJIHHY BOJ-
HBl nydeir mpmmepHo B mpomessytke or 0,1 A mo 15 A.
(3maurom A oGozmauaerca efUHHIA JJIFHB — QHTCTPEM.
Onun amrcrpem pasex 10~ cm.) TouHOCTB, ¢ KOTOpO# MO3K-
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HO M3MEpUTH AJNUEY BOJHH XapaKTEPHCTHIECKHX PEHTI€HOB-
ckux Jydeit (cM, HIDKe), COBEPIIGHHO IOTPACAET: HOCHE
paGoT MBEACKOTO YydYeHOro 3HMr0ama OHA JOCTATIA OJHOI
CTOTHICAYHOM fond amrcTpeMa, T. e. 10~'% cm. [lnmuaa BoaHE
POHTTEHOBCKUX JyIed pa3 B THICAYY MEHbIIE, 4eM [JIXHA
BOJIHBL Jyde#l BANAMEIX: TAK, HANPHEMeEp, Kalbluid AMeeT B
BHAEMOM CIEKTpe NHHEHI0 ¢ p#amEoit Boamel 3933,83 A,
a JUImHA BOJHEI ero Hambouee Ke-
CTKOHl XapaKTePHCTAIECKON PEeHT«
reHoBCKOM JmmmE (cM. Hmwe)
pasra 3,36169 A. U3 stmx umcex
BHJHO, HACKOIBKO IIMPOK TOT
CIIEKTP YaCTOT HIEKTPOMATHATHEIX
KosreGaHmil, ¢ KOTOPHIM IPAXONAT~
ca uMeTh fielio PHE3MKY: HAUHHAS
C BOJH JJAHO B HECKOIBKO
KAIOMETPOB, YIAaBIUBAEMEIX pa-
JAUONPAEMHAKOM, OH IIPOCTAPACTCA
IO PEeHTTeHOBCKUX Iyded ¢ [iim-
HOH BOJHBI B HECKOJIHKO CTOMHEI-
AMOHHKX fonedl camruMerpa. B
-JanbHeimeM MH YBHIHUM, 9TO CY-
IMeCTBYIOT BOJHEI eme Goliee KO-
poTKHe.
Pac. 7, PesrremoBexmit cex- g7 Sa (Cmecramuy  OTHDHTHEM
Tporpad. ays MoclefioBann DaGOTH aH-
ramiickux ¢msuxos Y. I'. Bpar«
ra @ Y. JI. Bparra (oTma m cEEa), KOTOpHE NPHAYMAIH
cmoco6 goTorpadmpoBaTh CHOEKTPH PEHTreHOBCKHX Jydeif.
Iocrpoennsit mMH peHTreHoBcKmi cuextporpad (puc. 7)
HMeeT cJIeRylomee ycTpoicTso. JIyum penrremoBckoit Tpy6rm,
BHI[CJICHHEI® B Y3KHH IYY0OK, DAfal0T HA KPACTALI U 3aTeM,
oTpaskasgch oT Hero, Ha ororpaduuecKyo mwienry. Kpucramn
MOJKeT BpAINaThed, IpAYEM C IIOBOPOTOM €ro MEeHMAeTcs, KO-
HeYHO, H Yrof, IO KOTOPHIM peHTIeHOBCKHE JydYH IajaioT
Ha TDaHb, DaPaJUIeNbHYI0 OCH BpameHusa KprcTaana. [losromy
OpH NOBOPAYHBAHEA KPHCTAJIA IPOLECCY OTPaKeHHs MOJBep-
raloTcsi Bce HOBHIe W HOBHle BOJNHEL, B pesyiabTaTe dYero Ha
dororpadmaecKoil ImIeHKe DPa3BOPAYABAETES CIEKTDP PEHTIe-
HoBcKAx Jydeit. Mccieposanme mo meromy Bparros cmextpa
PeHTTeHOBCKAX Jydeil, MONyYaeMHX OT OGHKHOBEHHOH pCHT-
TeHOBCKO# TPyOKH, MOKA3HIBAET, 9TO KPOMe HEeIpephIBEOTO (0<
Ha, T.€. JyYeil ¢ CAMEIMA DPa3HOOOPA3HEIMH W HEIIPEPHIBHO
MeHANMAMEACA JIFHAME BOIH, B COEKTPe MPHCYTCTBYIOT e
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OT/leJbHBIe De3KUe JWHAHN, BRICIAONAECA Ha 9TOM HeIPephIB-
HoM (pore. Ilososkenue »THX JTUHMN 3aBUCHT OT TOTO BeIIecT-
Ba, W3 KOTOPOTO COCTOUT ITOBEPXHOCTH AHTHKATONA; COBORYII«
HOCTL 3THX IVHWH HA3HBAETCA XAPAKTEPUCTHISCKHM CIOKT~
POM TOTO XHMMYECKOTO 3IEMENTa, KOTOPOMY IPHHAISKAT DTH
«XapaKTePUCTHIECKUE» DPEHTTEHOBCKUE JITHHUH.

B 1914 roxy momopoit amrmmitckuit dusuk X. J[;x. Mozam
(B cmegyromemM roxy yOuThii Ha BoitHe B aJuimmonnm) mccle-
FOBAJM XapaKTepHCTHIeCKWe PEHTTeHOBCKA® JHHHWE PAAA
XMMAYECKUX 3JIEMEHTOB W OOHAPYHAT 3aMedaTenbHBIA QaKT,
KOTODHIl BaKIYaeTcA B CIEAYIOIIEM! €CIH PaCHIONOKATH
XAMU9eCKEe DAEMEHTH B TOM IOPSAAKe, B KAKOM OHH pacmo-
JaraloTcsi B nepumoamdeckod Tabnmme MempgemeeBa, m 3areM
paccMoTpeTs HX XapaKTepPHCTHMIECKHAe PEeHTTeHOBCKEE CIEKT-
PHI, TO Bce CIEKTpPH OyAyT o4eHb IOXOKHE JAPYr HA ApYTa,
¥ TOJIBKO AJIMHA BOJHEI CIIEKTPAJbHBIX POHTIeHOBCKAX IMHUH
6yzeT CTAHOBATHCA BCe MOHBIIE W MEHBIIE, KOrga MBI Oyaem
IePeXOAnuTh OT OfHOTO XHMHIECKOTO DIEMEHTa K CIeTyIOoIe-
My, 3aTeM elle K cleqyioImmeMy 4 T. I. 9To YORBaHWE NINHEI
BONHEI IPH IEpPEX0fe OT JIEeMEeHTAa K DIEMEHTY NPOUCXOTUT
COBEPHIEHHO ILIAHOMEpPHO, L0 ONpefeleEHOMY 3aKOHY, a IO~
BTOMY, €CIH B CIHCKE JJIEMEHTOB eCTh KAaKo#-HHOyah Hpo-
nyck (karofi-HuGynb XUMHYeCKHUA DJAEMEHT ellle He OTKPHIT),
TO 9TO €pasy o0HAPY/KHBAeTCA M3 PACCMOTPEHHS PEHTIEHOB-
CKHX CHOEKTPOB: IPH IepeXofie OT Kakoro-EHNOyds 3iIeMeHTa
K [PYTOMY DIIEMEHTY, KOTODHIA cleyeT 3a HAM He Hemocpe[-
CTBEHHO, 2 C IPONYCKOM OJHOTO0 WIM ABYX MPOMERYTOUHEBIX
DIIEMEHTOB, IOIYIAETCA depecdyp GOMBINOM CKAYOK B [JIMHE
BOJIHHE DPeHTTeHOBCKUX CHOKTPAJbHBIX jJueAd. Ilo Beamamme
CKagKa MOYKHO CYOHTH O TOM, CKOJBKO DIIeMEHTOB IpONyIme-
#o. Ha atoM orkpeitum Mosae # ocHOBaHO Hallle 3HAHTE
OepHogudecKol CHCTEMBI: MMEHHO Garogapda 3TOMY OTKpHI-
THI0 MBI YBepeHHI, HaIIpAMEp, B TOM, YTO MEMKAY HEoIAMOM
¥ caMapueM eCcTh OJUH IPOMe;KYTOUHBIH BJIEMeHT, a He JIBa,
7 T. 1. Bor mogeMy MEI ¢ yBepeHHOCTHI0 HPHOUCHIBAEM CaMO-
My TAKeJIOMY 3JIeMeHTy — ypaHy — 92-ff, a He Hawxoi-
HAOYAL ApyToil HOMeEp.

Uctopns 06 3ieKTpoHe N PEHTTEHOBCKAX Iydax Oymer
HENONHOW, eCIm MH He pacCKajkeM, KaK aMepHHaHCKAH
¢umsur Pobepr dmapyc MmiannkeH, mOAB3YysACh MOHU3YIOMIAM
AeficTBEEM DEHTTeHOBCKUX Jydell, CyMmea H3MepHTH 3apsn
BIIEKTPOHA COBOPIIEHHO HENOCPEMICTBEHHBIM cIIocoGoM, Kak
ecir GH peddb mia 06 W3MEpeHHM 3apAfia KaKOro-HHGydb
HaJIeKTPH30BAHHOTO 6y3MHOBOrO MIapHKa.
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Comoco6 Mummnmxena sariiodajicda B ciaegyiomeM. B mpocr-
paHCTBO MERAY AByMa miactmHamm I m 2 KoHpeHCaTOpa
(pmc. 8) ¢ moMompI0 0€0GOr0 IyJALBEPHM3ATOPA BODHIBIHEBA-
aMCH MeJbUafilime KameJbKH Macia. Mammmymmpys 3acion-
Kot 8, MokHO OBIO Ha KOPOTKOe BpeMdA IOABEPTaTh BO3AYX
MeRIY OJIACTHHAME KOHJEHCATOpa [eHCTBHIO Iydeil peHT-
reEoBcrolt TpyOrm 4. Hak Tompko peHTreHOBCKHE IyUm Ha-
9YUHAJE OCBEIATh IPOCTPAHCTBO MEMKAY INIACTHHAMY, BO3LYX

7
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Pmc. 8. Cxema ombita P. Munnakena.

i zs

B HTOM HIpPOCTPAHCTBE WMOHW3OBAJICA, H JeTKO MOIJIO CIy-
YATHCA, YTO OJHA U3 MACIAHHX KaIeleK COeTHHATCA C
KaKEM-I700 HMOHOM, CTAaHOBACH, TaKEM o0pasoM, 3apsiKeH-
Hoii. Ecim nmymacTWHBI KOHAEHCATOpa He 3apAKEeHHl DICKTPH-
4eCTBOM, TO Ha TAaKyI0 MAcCiIfHYI0 KamelbKy Gymer meiicTBo-
BaTh TOJABKO CHJA THAKECTH M KameldbKa OyaeT MeEIeHHO
nmagarh (Me[JIEeHHO HmOTOMY, 4TO A TeX TAKAX MAaleHbKAX
pa3MepoB CONPOTHBIEHHE BO3NYXa HX [ABWKEHHK HIPaEeT
odeHh Oonsmryio poab). OcBellfag NPOCTPAHCTBO MEIKIY
IIaCTHHAMY BOJXbTOBOM Ayrofl §, aydm Kotopeit cobmparorcs
B HYKHYI0 TOYKYy BHIOYKIHM crewioM 6, Mmainmxen mor
CIeIATH B MHOKPOCKON 3a HafieHHeM MAaCIAAHOW KaleXbKH.
Kak ToJIpKO mIIacCTHHE KOHAEHCATOpA BapAKaldCh, B JBH-
JKeHIH KameJbKH IPONCXONNIO0 M3MEeHeHHE: eClIn, HAIpmMmep,
oHa OblLIa 3apssKeHA OTPHOATENHHO, 8 KOHAEHCATOD 3apsiiKal-
¢A TaK, 9TO BEpPXHAA IIACTHHA MNOJIYdYala IOJOKHTENbHBIH
3apAA, TO KamisA HAYNHAJa NPATATHBATHCA K BepxHel
IJIaCTAHe ¥ OTTAJIKEBATHECA OT HUMKHEH; m0OdTOMY majeHme
KalylE 3aMeNIANOCh HIX J[a’Ke 3aMeHANOCh MOMHATHEM.
Maccy Kamim, KOHEYHO, HeNb3sA OHUIO ONPENENdTh MPOCTHIM
B3BEIIMBAHWEM, HO €e MOKHO OHLI0 BHIYACIATH, H3MEpPUB
CKOpPOCTH, C KOTOpPOH Kamid HAafaeT B OTCYTCTBHE DIEKTPH-~
94eCKOro moisa. JTo flellaeTcA HA OCHOBAHHH B3aKOHOB THPO-
MeXaHHKH, HO3BOJIAIIIAX PACCUYHTATH COIPOTHBICHHE BO3MY-~
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Xa [BWKEHAI0 mMapoo0GpasHBIX KameJeK pasAWdYHbIX paszMe-
poB. 3Hasmi CKOPOCTh, ¢ KOTODO#l Kamis MajgaeT B OTCYTCTBEE
nonst (kOrga ee 3apsajx HE HrPaeT POJIA), B CKOPOCTh, C KO-
TOpOi Ta e 3apsUKeHHAsS Kalld MafaeT B 3aaHHOM H W3-
BECTHOM BJIEKTpHYECKOM mode, MEIIAKEH MOT BEIYHACIHATH,
yemy paBeH 3apAp Kamim. OKasaloch, 9T0 B PAsHBIX CIy4Yasax
3apaMBl Kamelek GBBANE pAa3NAIHE!, HO BCETJA OHE IPEICTaB-
nAAM 1edoe KpaTHoe BexmumHBI 4,77-10-'° abe. em., T. e.
PaBHANNCH HJIA TPOCTO HTOH BeIMYUHE, WIA YABOCHHOI, HiIH
YTPOEHHOH W T. fI., HO HAKOT[a HE PAaBHSINCEH TOH BelHINHE,
YMHOMeHHOH Ha Kawroe-mmGo npoGmoe umenmo. Orcioma Muxn-
IUKeH 3aKJIoYmi, 4To BenmgmHa e=4,77-10-'° aGe. eq.
TpefcTaBlsAeT HanMeHbiliee BO3MOKHOE B IPHUPOME KOIAIECT-
BO HIEKTPHYECTBA, T. €. IOPOUIO», NI «aTOMy», DIEKTPH-
wectBa. JTa BEAWYHHA, CIEOBATEIBHO, X €CTH 3apsAN BIEKT-
pora. ToumocTh onbiTOB MEIIAKEHA TAKOBA, YTO HEBEPOATHO
osKumgaTh omnOKy Gonbmeil, 9eM THICAYHAA JIOJNA H3MEPSIEMOR
penmumpsl, Taxmm o6pasoM, BelWuWHA € HAHfeHA, X 9TO
HO3BONAET OMPENeNATh 3HAUCHASA W APYTEX MOCTOAHHBIX.

Bens MBI smaem, 4To 3apfj SJISKTPOHA e CBA3AH C WHC-
oM aroMoB B rpaMme Bopopona (N) m ¢ maccoit atoma Bo-
nopoma (M) coorHomenuem

N.e= Mi =2,895.10% a6e. en.,

a ¢ Maccoit aneKTpona (m) COOTHOIIEHHEM
e
— - 5,307.10'7 abc. en.

Tax Kar Temepb € H3BECTHO, TO U3 HTUX YpaBHEHHH MOIKHO
nerxo Belameants m, M u N. Beraucaerme gaer

N =6,062.10%,

9T0 HAXO[MTCHA B IOIHOM COINIACHHE C TEM DPe3YABTATOM, KO-
topeit moxyamn Ileppen, msyuas GpoyHOBCKOe HABHKEHHE.
Macca BOTOPOTHOTO aTOMAa OKAa3EIBAECTCA PABHOM

M =1,662.10"% r,

a Macca BIEKTPOHA
m=9,01.10-2¢r,

O ToM, KaK Mala Macca SIEKTPOHA, BHIPasKeHHAs B IpaM-
Max, MOKHO CYyNATb W3 CIeAYIOMmero COMOCTABIEHHA: OTHO-
MeHAe MacCH DIGKTPOHA K OFHOMY TpaMMy IOYTH B J(Ba
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pasa MeHbpIme, 1eM OTHOIIGHHE IPaMMa K Macce BCETO 3eM-
goro mapa. Ecam Beamkoro yAWBIEHHA 3acly’KHBaeT TO
HCKYCCTBO, ¢ KOTODHM (M3MKE A acTPOHOMHI CyMejH B3Be-
CATH 3eMHO¥ map u He(ecHBle cBetwda, TO eme OGoJismee
yAUBIeRHe JOMKHE BO30YKIaTh Te QU3HYeCKAe ONEITH, H3
KOTOPHIX MOMKHO ¢ TaKoil yBepeHHOCTHIO (EeposiTHasA ommOKa
He OoibIie OfHOM MecATod HpoImeHTAa) 3aKIOYaTh O Macce
HOYTOKHOI'O DICKTPOHA = CaMoli MeJdKo# efHHEANOEI, BXOMA-~
me#l B cOCTaB MaTePHAILHBIX Tel.

Beero mopasmTenbHee BO BCEM 3TOM TO 00CTOATEIHCTBO,
49T0 BAKIIYEHASA O BAPAAE H O Macce BIEKTPOHA CHENAHH HO
HA OCHOBAHWYM KAKUX-NHGO OYeHb CIENUAATLHBIX W HATAHY-
THIX TEOOTE3,— HALNPOTHB, 3TH BAKIIOYEHNA MOMKHO CIATATH
BechbMa IPAMBIMU ¥ HemOCPE[CTBEHHEIME CIeCTBEAME Hal-
M0NaeMBX ABJeHWA! BeAs Habuomenms MmImkeHa OTHO-
CIIACH K OTAeNbHHIM 3IeKTpoHAM (3apfAf Kalmid Bo MHOTHX
ONBITaX PABHAJNCA BelHYAHE € WM yABOEHHOi, yTpoeHHOHA
M T. I.). OTH OHBITH SABIAKNTCA yOemUTeIbHEHAMEM OKA3a~
TEIBCTBOM pPeaNbHOCTH 3JIeKTPOHOB M arToMoB. Bcero y6e-
NAUTeJbHES B HTOM MOKA3aTelLCTBE IOJIHOE CoBIafeHHWe, KO-
TOpOe CYMECTBYET Me;Ay pe3ydbraTaMu ombitoB Mmanmkena
7 .peayasTaTaMu omkToB IleppeHa: Belbs Te W APYyrHe OUBITH
OCHOBAHEI Ha COBepIIeHHO pA3HBIX HAeAX ¥ Ha OEpPBHH
B3IIA[ HUYero He HmMenT obmero Apyr ¢ mapyroM. Umcma,
TMOMyIeHHbIM W3 HTAX OMBITOB, IPUXONHUTCA BepUTH,— IO TOA
ske caMofi mpwWumMEe, MO KOTOPO# HA Cyfle BepAT ABYM CBH-
JOeTeJsIM, eCIM OHM, He MMeA HHKAKOH BOBMOYKHOCTH Ipefi-
BapUTEIbHO CTOBOPUTHCA MPYr ¢ ApPyroM, ofa yTBep:ROAIOT
OfIHO 7 TO e *).

*) AHalOTMYHbIEe OUBITH (HE3aBECHEMO OT MmirmkeHa) OBLIM IO~
BefleHbl akafieMuakoM A, @, Uodde. (pun. ped.) .



TJIABA YETBEPTA{I

PA3TAJTKA PAINOAKTHBHOCTHA

Msr 3HaeM temeph, 4TO BCE BEINE COCTOAT U3
aTOMOB W 49TO 4TOM HEe ABIAETCA UeM-To abCONIOTHO Heme-
nuMEIM; Hao60poT, aTOM — 3TO KAaKafA-TO CIOKHAS CHCTEMA,
OT KOTOpOil MOFYT OTAENATHCA KPOXOTHEIE YacCTH — OTPHIa-
TENIbHO BapAKEHHEIe SJIeKTPOHEL TakoB, B ofmux ueprax,
6l TOT 3amac 3HAHWHA, KOTOpHIM ob0namanm HA3UKE HA pYy-
geme XIX m XX cronermir. U, oumpascs ma ator, B cymi-
HOCTE OYeHb CKYAHHIH, 3amac 3HAHAA o Bemectse, QH3NKH
JOMKEE OBIIN DPasTafiaTh TFONOBONIOMHYIO 3arafiky, KoTopas
oroyrHyJa OB or ce0s caMoro CaMOHA[[€AHHOTO CHIMAKAa Ha
cBeTe,— 3arafiKy PaJmoaKTABHOCTH.

Msr Bo3BpamaeMcs K Hame#d JAeTeKTHBHOM mcTopmm.

CaMoe mopasHTeNbHOE, CaMOe UyAECHOe B pAHd — BTO
ero HEYTOMHMOCTH. JlHEM W HOYBI0, 3MMOA W meToM, 6es
yeranm, 0e3 mepefblIKE DPafWil TOCHUIAET B IPOCTPAHCTBO
cBom HeBmpumMble ayum. Kamppii gac rpamm pagma memy-
CKaeT CTOJBKO TeIa, CKOJIBKO HYIKHO, YTOOH PACTONHUTH NPH-
MepHO TmoJTopa rpamMMa Jabga. Mmoro am sto? 910 He oucnb
MHOTO: TPaMM YT, Cropas, HCOyCKaeT TeIa IOYTH B HATH-
mecAT pa3 Goxbme, HO 3aT0 OH Begb CropaeT @ IHepecraer
ObITH yTIeM, a TpaMM pajas, WCHOYCKas TeIo0 B Tedenue
Jaca, B TeUeHHE CYTOK, B TeUeHWE Toja, OCTAeTCH COBCp-
OIEHHO TAaKAM 3Ke, KakmM OB paHbIme,— €ro CmocoGHOCTH
ycoycKaTh dyan Bexkepens m BMecTe ¢ HMMH BHEPIHIO 0CTa-
eTcd mpeHell, @ OH, KaK W paHbIIe, rOTOB (Ge30CTAHOBOUIIO
HCIyCKAaTh DHEPTHI0 B TeYeHWe HOBEIX W HOBHIX Jer. Bor
9TO-TO W €CTh CaMoOe HeCJHXaHHOe, caMoe GecHpAMepHOe 113
Bcero, 4to (PU3EKaM KOrga-1mG0 HpPAXONMIOCH CAHIMNATH O
Bageth. Horma Tommres meura, B Hell cropamoT MAposa, m,
ecIdm He moAbpackBaTh MpOB, Iedxa moracEer. Horma mayT
4achl, B HHX BCe BpeMs pDACKPYUYHBAaeTCsA HPYKWHA WJH
OIyCKaeTcd THpHA, W, eCIA HX He 3aBOJATH, OHH OCTAHOBATCH.
Bo Bceit mpmpome TomBKO pagmii OKA3HIBAETCH KAKHM-TO
CTPAHHBIM HCKIIOYEeHHEM: HHYEro B HEM HE TPATHTCH, HUve-

103



ro He cropaer, HOKOTAa OH HE CTApEeT, OH BEYHO MOIO.
On Dox0K Ha BoMmeGHBIH KolleleKk B CTAPOH CKasKe: CKOJb-
KO pa3 HE BBIHAMATH M3 TAKOTO KOIIEJIbKA 30JI0TYIO MOHETY,
B HEM BCETHa OCTAeTCH eIlle OofHa,

Ipyroit He MeHee cTpaHHBEIA (DaKT, OTHOCAMMIACA K pa-
JIAI0,— DTO €I0 HONHASA HEe3aBHCHMOCTH OT BHENIHMX BIMAHUI,
monHoe paBHogymue K HEM. C Tex Hmop Kak pajHii BIEpBEIE
6pLT momydeH B aaGoparopHd, (PMBMKM HEONHOKpaTHO IIPo6O-
BAJIE NOBIHATH HA €ro PAJHOAKTHBHOCTH, MPUMEHHSA CaMmble
pasEooOpasHbie cmOCOGE, HO HH CHIBHBINA jKap, HA CHJBLHBIMA
XOJIOX, HA CaMbie BBICOKHE MABICHWS, KAKAE TOJILKO MOIKHO
OCYMIECTBHTh CPEACTBAMA COBPEMEHHOW TEXHUKH,— HHIETO
He OKa3BIBAJIO0 BIMAHAA HA PAJAOAKTABHOCTH: IyYH, HCIY-
CKaeMble pajfimeM, He CTAHOBHJIHCh HUM CHIbHee, HA ciabee,
Jlns Toro wro6H oxapakTepmsoBaTh TO OTPOMHOE BIeYaTIe-
HAe, KOTOpOe IpoM3Bead Ha (PHBMKOB 06a »TH CBOMCTBa pa-
IUA — ero HOYTOMHMOCTH M €ro PaBHOAYINAE KO BCeM BHEII-
HAM BO3[[eHCTBHAM,— JOCTATOYHO IpPONHUTHPOBATH CJIOBa,
CKasaHHBIe OHWM M3 HEepPBEIX WCCIENOBATENCH paJIHOaKTHB-
Hocru (Comam): «B KpomednoM KycouKe pajms HeT HEYEro,
4T0 HamoMmHamo OBl rpoMajHble MacmTaGel W pasMepbl
Bcenennoit, a MemMqy TeM OH BHeNAET PHEPTHI0 B TaKOH
mpomopnmm, B kakoli ee He Brifgensier HE CoaHme, HE OfHA
u3 3Besn. llpemmomosxmm, Hampmmep, uwro Hame CoJHIE
BMECTO TeX BeIecTB, M3 KOTOPHX OHO COCTOUT Temephb H
KOTODHE, KaK HaM W3BECTHO M3 CHEKTPAJILHOTO aHAJM3A,
BXOJAAIT I B COCTaB 3eMIH, COCTOANO GBI W3 YHCTOTO pajusl.
Ecnm pomyctuts, uro Kampgaa wacruma- rakoro CosxHIA BHIe-
lAsferT dHEPTHIO B TON e HPONOPHUHM, YTO W paBHAfA eit Imo
Macce JaCTHIA pafds, TO HeTpyAaHO OymeT ydecTh KoJIMUECT-
Bo BBIfieNseMoil mM sHeprmu. Hopoue rosops, KoamuecTBO
cBeTa W TeIIOTHI, BhImenaeMbix TakuM Coamnem, Gelmo OB B
MEJLIAOH pas Gonbine, 9eM Tenephb» ¥).

Eme u mo gpyroit mpwumHe Hama MEBICIb HO4TH Geccos-
HaTeAbHO oOpalmaeTcs OT pajdsA K BHICIIEM ABIeHHAM Bce-

*) KHak HE CTpaHHO 3BYYWT 3TO yTBep:KIeHHE, TeM He MeHee OHO
CoBepLIeHHO cIpaBegamso. [TompobGyeM mpoBeputs ero. Ilo maMepenmam
acTporoMOoB, Hame CoJlHIe mCOycKaeT Kaxpaylo ceKyHRy 9-102° xamopmit
9HOPTAH (KaJOpPHA — 5TO TO KOIMYECTBO HHEPrud, KOTOPOe TPATHTCA
Ha HarpesaHHe OJHOr0 rpaMMa Bojisl Ha oxmH rpagyc eascus). Ham-
AT TPAaMM pajfds MCIYCKAaeT DHEPTHIO B KoiamdecTBe oKojio 0,04 Kayo-
pumit B cekyngy. VIaBecrHo, uro Macca Coxmma 2-10%3 r. 3magmt, eciam
GBI OHO COCTOSINIO W3 YMCTOTO PAfHs, TO HMCOYcKalo 6el okomo 0,04-2.
-10%3=8.103! xa;opmit B CeKyHIY. 9TO IOYTH B MWIIHOH pa3 GoJibINe
TOilf BHEPIrEH, KOTOPYI0 OHO HCOYCKAET B AeHCTBHTENLHOCTH,
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JICHHOHM: Begbh TONBKO B OTHONICHAM DTHX ABICHHHA MH OKa-
3BIBAEMCA B IIOJIOKEHWHM 3pHTeNell, 6ecCHILHBIX BIMATH HA
HOX W YOpaBiAThL MMU. Bce MOTyImmecrBeHHBIe Pecypchl COB-
peMeHHOH nabopaTopmy — KpaifHue mpefeink Teljia U XOJo-
Ja, a TakKe MaBJIeHUA, CHIbHbIE XWMHYECKUe pPEaKTHBEHI,
neficTBUEe CHIABHBIX B3DPBIBYATHIX BemIeCTB, Hauboiee CHIbHEIE
9JEKTPUYECKUE IIOJSA — He BIAAOT HAa paguOaAKTHBHOCTH
pag¥s M Ha KOJWYECTBO BEHIIENAMOH WM OHEpPrHH HU B
vaneiimelt cremenu. Papguii wepmaer CBOM 3alach PHEPrun
113 HEH3BECTHOTO M0 CHUX MOP NUCTOYHMKA U NOAYUHSAETCH He-
OTKPHITHIM NOKa 3aKoHaM. ECTh 9To-T0 CBepX'HECTECTBEHHOE
B eT0 OTJENeHHOCTH OT OKpy;Kalome: cpegsl W B ero 0es-
pasnuanu K Heit. OB Kark GyATO UpHHAIEKUT APYTAM MH-
paM, 3a OpefesaM¥ HAIIero, DATAETCA TeM jKe HeyracHMBIM
OTHEM U [ABUIKETCA TEM e He MOAJAIONIIMCH KOHTPONII0 Me-
XaHU3MOM, KOTOpHIH HOJNEpILUBAET CBET BEJIUKAX COJHI[ B
MADOBOM NpPOCTPAHCTBe B TedeHWEe Ge3TpaHUYHBIX IIEPHOJOB
BPEMEHH.

HenpepriBHoe uaiydeHne KpYUMHKH PAJMOAKTHBHOTO Be-
IIeCTBa, KOTOPYI0 MBI JepKAM B pyKe, HAlOMHHAeT MHOTHE
U3 CTPAHHBIX Ta#H, JaBHO M03a0BITHIX.

B naGoparopusx Bcero mumpa (pusmku xagHO HabpocH-
JAUCh HA M3yYeHMe pafiuoakTmBHOCTH. MOMKHO cMeno cKa3ars,
aro B sT0 Bpema (B 1900 romy mam okoao Toro) He GBIIO HE
ogHOr0 (PM3MKa Ha CBeTe, KOTODHIA Obl HE JIOMAJd TOJOBY HAaRK
9TOX TPYOHOH 3aragkoi: 49ro ke TaKoe, B KOHIE KOHIIOB,
sTa pagmoaKTHBHOCTS? HakoB ee BHYTpeHHUH MeXaHHU3M,
payTpennit cmuica? Ordero oma mpoucxomut? M kammwli
¢usuk, mo Mepe cmi, mpoboBajd HOTATATHCA O TOM, KAaKOBO
pemenme sroil saragku. OfHA ToBOpWIH: eclaHm papuilt Bce
BpeMs HCOyCKaeT CBOU JY9H W OHM HE CTAHOBATCHA OT BTOTO
craGee, TO, 3HAYUT, OH BTH Jyd4d, 9TO TEHJO, 3Ty IHEPTHIO
BCe BpeMs OTKYJa-To cHoBa moiydaer. Hampumep, Bo3amMosKHO,
970 BO BCeM IPOCTPAHCTBE pACHPOCTPAHAIOTCA KAKHE-TO
JyYn, KOTOphle CBOGOMHO HpPOXOAAT depe3 Bce Teja M Jae
yepes BcI0 Toimly seMHoro mapa. He Toabko MBI He BHAIM
9THX Jyded, HO uX [Aa’ke He 3aMedaeT QoTorpamuecKas
INIaCTUHKA, ¥ TONBKO pajfidii mMeeT 0COGEHHYI CIIOCOGHOCTD
OOTJIOMATh 9TH JIy9¥ M 3aTeM UX HMCIOYCKAaTh BHOBb, HO YIiKe
B U3MeHEHHOM Bujae —B BHje aydeit Bexkepema. Boixomur,
4TO eCJd CPAaBHUTH PAfHil C YacaMH, TO TH 4achl HA CAMOM
Zlelie BCe BpEeMs «3aBOLATCA», B3ABONATCA TAUHCTBEHHBIMA
JlydaMu, KOTOpEI® HOTJIOMAMTCA pafgueM u 3arem mepepaba-
THIBAIOTCA EM B nydn BeKkepeus,
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Jpyrme roBopWIH: HHKAKAX TaKHX Jydedd, KOTOPHIME
«3aBORATCA» pajuit, He cymiecTByeT. B paagmm Bce Bpems
9T0-TO TPATHTCH, HO TOIAHKO OYeHH MEIJIEHHO, A HNOTOMY MBI
5TOr0 HUKak He 3amedaeMm. Ecam Obl B3ATH rpaMM pajmsa o
O4eHBb JOJATO AATh, AecATKH JeT (a ecadm moHafgobHTCH, TO
U COTHH), TO B KOHIe KOHIOB MOKHO OyfAeT 3aMerHTh, 9TO
JAy9n pagua cTaiu ciabee, IeM paHbIIe.

Prc. 9. TpyOxa, HanONHERHAS BHANEMHATOM, IS ONEITOB € sMaHammei
panus.

Bce 10 GBUIN JOBONBHO-TAKE Ipa3HHEIE PA3TOBODHI, IO~
TOMY YTO BHadYajie HU Ta, HA APyras CTOPOHA HHMYEM HE MOI-
jla JloKasaTh cBoW mpaBoTy. IloaromMy ocraBamoch TOIBKO
ofiHO: HaOMIOfaTh W JelaTh ONBITHI, MOKA HAKOHEI[ 3arajgxa
pajgus He GyjgeT pasrajaHa.

B 1900 romy mmorme ¢msmkm, paGoras B cBomx maGopa-
TOPHAX, CHENaNN YAUBHTENbEOE OTKPHITHE: OHW OOHADYIKH-
AW, 9TO BO3QYX BOKPYT BEHIECTBA, B KOTOPOM €CTh XOTSA He-
MHOKKO Pajiusi, TOMe CTAHOBHTCA PafHOAKTUBHEIM. Bmepssle
sro samerwin IIvep u Mapua Kiopm, Ho me omm pasramannm
HACTOAIMMI CMBICI 3TOrO OTKPBITHA. DTO CHEJATH HBAa MOJO-
IbIX aHIWIANANa, KOTOphe B TO BpeMs kunum B Kamage,
B ropoge Monpeane. Vmema otux MomOABHIX (pHBHKOB —
Jdpuect Peszepdopa u @penepur Connm.

OHn cpemanu TaKoil ONEIT: B3AMI CTERIAHHYI TPYGOUKY
A HOJNOKHIM TyJa HECKONBKO KyCOUKOB BWIEMHTA. DBmi-
JeMAT — 9TO HUYEeM He NPEMEYATeNbEBIH ¢ BAAY KaMellew,
3eJICHOBATO-CEPHI, MOXOMUI Ha Te IIafKHe KaMeMKH, Ko-
TOpble OOBIKHOBEHHO BauAlTcA Ha Gepery mops. Ho y emi-
JeMHTAa €CTh 3aMeYaTe]bHOE CBOMCTBO: €CIH €ro OCBemaTh
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AydaMH pajgds, TO OH HAYMHAET CBETHTHCHA XOJOJHBIM SPKUM
3enepblM cBeToM. Pesepdopn m Comgu BOyCcTHAEM B CBOIO
TpyGOUKY ¢ BHJLUIEMHTOM BO3[yX, KOTOPHIA MOBOILHO HOIIr06
BpeMs HaXO[UICA B COCEACTBE C BEM[ECTBOM, COMEDIKAIINM He-
MHOKKO pagus. Ilocme sroro TpybodKy 3aKpeuim ¢ ofemx
cTopoH (mas »TOr0 B Hell GBUIE ¢ ABYX CTOPOH YCTPOEHHI
KpPaHBI) W OTHECAH B TeMHyI Komuary. VI Bor, xora pajus
moGausocTy He OBLIO, BHIIEMAT CTAX TaK SPKO CBETHThCH,

Puc. 10. TpyGra, uso0paskennasa Ha puc. 9, cdororpaguposasHa B TeM-
HO#l KOMHaTe Grarofaps (II0OpeCHeHINA BHLIEMHATA.

970 OPY 9TOM CBETEe MOKHO GBLIO Jaske IMOCMOTPETH HA YaCHI
¥ OPOYUTATH 3ar0JOBOK raseThl., Brixogmr, 910 BO3AYX B TDPY-
00ouKe ¢ BHJJIEMHUTOM 3aCTABIAET BUJUIEMHUT CBETHTHCH TOUb-
B-TOYb TAK ’Ke, Kak OH CBeTWJIcA ION JyuaM:m pamgmsa. Hax
TOABKO KPAHBI OTKPHUIM M BHIAYNd H3 TPYOOK BTOT BO3JAYX,
BWJIJIEMHT CBETATHCS IepPecTall.

Kak ke 06b9CHATH, 9TO BO3MYX, MOOBIBABIIMU B COCENCT-
Be C pajmeM, caM CTaHOBHTCH pamioakruBusiM? Peszepdopmy
mpHUIia B TOJOBY O9eHL HpocTasg M OYEHb CMelass MBICHb:
OH IpPeJIOJNOMKUI, 9T0 M3 pafusd BCe BpeMs BBEIXOMUT KaKOH-
TO ra3, HO He OpOCTOH Tras, a pajJHOAKTHBHBIHA, MCIYCKAI0-
muit nyun Bexxepens. T'as aror, momamas B BO3AyX, CMe-
muBaeTcA ¢ HUM. JHAYAT, AyId Dexkepesis WCIOycKaeT He
caM BO3/yX, HOOBIBABIIMII B COCECTBE ¢ pajgueM, a HOBBIA
ras, DONMABIINN B BO3MYX W3 Pajus.

Jtomy HoBOoMYy rasy Pesepdopm man HasBaHMe «3MaHA-
nus pagdsay (9T0 HasBaHHe 3HAYUT «TO, UYTO BEIXOLHT W3
pamusy).

IMamanusa pagusg B »TuX onsitax Pesepdopma m Commm
moctymajda B BO3IYX B CaMBIX KPOXOTHBIX KOJHIECTBAX, HO
BCe JKe ee MOMKHO OBLIO 3aMETHTH JI0 SIPKOMY CBEYEHHIO BWII-
aemuTa. Copmu cpenlan Takod omsIT: OH cdororpadmposa
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CTeRIAHHEYI0 TpyOKY ¢ oMaHanmeil W ¢ BIIJIEMHTOM B TeMHOi
KOMHATe: BHLIEMAT CaM MHCILyCKAeT TOT CBeT, KOTOPHIH
nossonun ero ororpadmposars. Ita dororpadua momemena
Ha c. 107. Ho 3 xamxke, Koropywo Hammcax Copmam, roso-
purcsa, 9to (pororpadEa He KaeT HEKAKOTO IPE/ICTABICHAA
0 KpacoTe BWUIEMATa, CBETAINErocs B OMaHANUA DafAs.
B csoux Bocmommmammax Comgmm roBOpHT, YTO BTO OfHA H3

Pmc. 11. MpuGop Pesepdopma m CoApmu AnA MeMOHCTPAROUH CIKUMKEHHSA
9MaHAOUHA DafUA.

caMBIX KpacHBHIX Bemed Ha cBere M 9T0, CMOTPS HA CBe-
9YeHMe BIUIEMATA W PasMBIILIAS O €r0 OpAYAHAX, OH OIIY-
majl TaKk@e IyBCTBA, KOTOpHIE MOKET IO-HACTOAMEMY Iepe-
AaTh TOJBKO IIOJT.

Ioaroe BpeMs HBWKE He XOTEIW BEPUTH, 9TO SMAHANHS
pajiEs ecTh [eHCTBATENBHO ra3 — TAKOM sKe, KAK BOBHYX
WO KaK YIAeKHCABIA ras, HO TONHKO papmoakTHBHEIA. Ha-
npumep, IIvep m Mapua Hiopm yrBeppanm, uto smMamanus
coBCceM He IpOCTQil ras, a 4TO-TO CPeJHee MEKKY OOGHIKHO-
BeHHBIM BemecTBoM u Jaydamm csetra. Ho Pesepdopn =
Copim mpofenadd MHOTO OHBITOB, 9TOOHI /JOKa3aTh, 4TO dMa-
HamAs ecTh ras.

Beakmit raz MOKHO TpPEBPATHTh B JKATKOCTH, eCIN
TOMLKO [OCTATOYHO CHWJIBHO ero oxaagars. 11 Bor Pesepdopa
n Copmiu mocTadlm TaKyl XOJNOAWIBHYI0 MAmMUHY, B KOTOpOH
BO3LYX MOMKHO CHenaTh sKmpakmM. Takas MammHa Temeph
mMeeTcA B KayKpolt xopomeit ¢usmdeckoit nmaboparopmu: B
Heit Mo3HO ocymectsuTh Mopoad B 192 °C mmme myas. Ilpm
TAKOM XOJO0e BO3AYX /leNaeTca :KATKAM,
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Pesepdopr m Comm BsAMH HECKONLKO JHUTPOB IKUIKOTO
BO3MyXa H CHENAIH CIeAYIOIEHA omblT. ¥ HUX ObL1 GoabmIon
OyCTOd CTEeRIAHHEIA Imap, DOKPHITHIH W3HYTPH OYEeHb Jer-
KOM HaJeTOM CEepPHACTOr0 NWHKA. Ecam Gsl B 9TOT map mo-
Dajla dMaHANEA paJdsA, TO CEPHHUCTHIH LDUHK cTal OH CBe-
TATHCA moOf pedicTemeM Iywedi Bexwepemsa. Pesepdopm =
Compma cradm BEyBaTh B 9TOT INAp TOT BOSKYX € IPHEMECHIO
oMaHAOuW, KOTOPHIA y HAX OBLI 3amepT B CTeKISHHOHE TpPYG-
ke ¢ sunaemmroM. OHE BAyBalH 5Ty SMAaHANHUIO Yepe3 IHE-
ayi0 TpyOKy, 9aCTh KOTOPO# HAXONHIACh B COCYHE C KEIKHEM
BoanyxoM. IlosToMy B aToit wacT: TpyOKEm Temmeparypa Oniia
O4YeHh HM3KA W SMAHANWS HAKAK HE MOIIa IPOCKOYHUTH depe3
9Ty dacTh TpyOKM: OHA 3aMepaajla B Heil, mpeBpamaach B
JKHEIKOCTH, BacTpeBalla TaM, He JOXOAA [0 CTERISHHOIO.
mapa. Bcero sroro Pesepdopn m Comaw He MOrim BHJETH,
mOoTOMY 4YTO HE 0YeHb-TO pasGepemb, UYTO TBOPHTCS BHYTPH
CTERIAHHOIO0 KOJNeHA TPYOKH, 3aCYHYTOTO B COCYL C KEIKAM
BO3QyXOM; fda ecam OBl OHM W MOTJIW Tyga BariaHYTh, TO
BCe PaBHO HE CMOIIE OBl 3aMeTHTH STHX MHUKDPOCKOIHMIECKAX
Kameler unroi sMamanun, Ho um 6Bno coBepmeHHO SCHO,
9T0 [eN0 OPOWCXONUT WMEeHEO Tak. llodeMy mM 3T0 GBLIO
acao? IloToMy, 9T0, KOTa CTEKISAHHOE KOJNEHO TPYOKH Je-
/aJI0 B JKEAKOM BO3[yXe, SMAHAINHUA He MoNajalka B wmIap,
o map He csermiaca. Ho cTomimo TOnbKO BBIHYTH KOJEHO H3
SREIKOrO BO3[yXa, KaK dMaHAU®A, HATPEBMHChH, depe3 He-
CKOJILKO MUHYT CHOBA MCHApANach, I €€ JIETKO MOMKHO OBIIO
nponyTh B map. [Jocrarogmno GHLIO OFHH pas HaKATH PYKOR
Ha pEe3HHOBYI0 IpyIly AAA OPOAYBAHWS 3MaHANMA, dYTOOHI
9MaHAIEA [ONajNa B mIap, KOTOPHI ceifdac ke HAYMHAN CBe-
TATHCA, KaK (PoHADH, MATKAM OeJIBIM OPHATHBHIM cBeToM. Ilpm
csete sroro porapsa Coamu Mor CMOTpETh HA JacCHL.

UYro BEITEKAaeT W3 BCeX TaKUX ombiToB? I13 HuX BEITEKaer,
910 pagmil GecHpepHBHO BHIFeNAeT m3 ce6a KaKoe-TO Apyroe
PafidoaKTHBHOE BEIIECTBO — SMAHANNIO pamgud. IMaHANUA
DOJY9aeTCA B HAYTOKHBIX KOJAMYECTBAX: HYKHO HMeETh
O4YeHb MHOTO pajmf, YTOGH cOOpaTh DMAHANMAIO XOTA ORI C
6ynasounyio roiosky. Ho Tak Kak sMaHAOWsA OYEHL CHILHO
PafiHOAKTHBHA, TO CAMYI0 KPOXOTHYIO IPHMECh SMaHANUA K
BO3[yXy JErK0 8aMeTHTh IO JydaM DBeKkepeis, KOTOpHe OHA
HCIYCKaer.

N Bor Pesepdopr m Commm saxoTennm ysHATh: Tak ke
a7 oMaHaNuA HeyToMHEMa, Kak pammii? Tak e Jm oma mpo-
JoIKaeT AeHb 3a JHEM, FOJ[ 3a TOROM HCOYCKAaTh nyYm Ges
BCAKOTO 3aMETHOTO OCIa0ieHns?
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Pesepdopn u Comme BamyCcTHIM 9MAaHAIMI0O B TPYOOIKY
¢ BIJNIEMHTOM, 3aKpBLIM 00a KpaHa, 4ro0hl OHA He YILIA,
I ocTaBwiIu TPY6OUKy B TeMHOM KomHare. Haxpupit Bégep
OHH UPHXOAWIN TyJa CMOTPeTh, KaK CBeTHTCA BHLIEMHT.
Oxasalock, 9T0 CBeYeHHE BHJLIOMHTA € KajKOHIM BOIEPOM
CTaHOBHIOCH Bce caabee m citabee, Uepes dersipe AHA OHO
66110 BIBOE clabee, 9eM PAaHbBIIe, K KOHIy MeCANA OHO IOYTH
COBCEM IPEKPaTHIOCH,

3Hadur, sMaHaUA pajus cO BpeMEeHeM TepseT CBOM pa-
JIMOaKTUBHBEIE CBOHCTBA.

9To oYeHb BaKHO. BasKHO IIOTOMY, 4TO eCIN pPaJHOAK-
THBHOE BeI[eCTBO — HMaHaIuA PAJus — TepAeT CBOM PafiloaK~
THBHBEIE CBOHCTBA CO BpeMEHEM, TO, BEPOATHO, TO K CaMoe
MOKHO CKa3aTh 1 0060 BCexX APYTHX PAMOAKTABHEIX BellleCTBaX.
Tpynuo ceGe mpemcraButh, 9T00b pamguii GBI MCKINTEHHEM
JajKe cpefid pPaJNOAKTHBHBIX BellecTB. A Tak KaKk OGBIKHO-
BeHHOe (budmyecKoe HaGMOeHUEe He IO03BOJACT OOHADPYKUTH
yMeHbIIEHUS PAJMOAKTUBHOCTH PaguA W ypaHa JasKe B Te-
9eHNe HEeCKOIbKUX IIeT, TO OCTAeTCA IPEeRIONOKUATH, ITO 3a-
METHOe YMEHBLICHHE UX pPAJUMOAKTUBHOCTH IPOUCXOJUT HE B
TeUeHNe HECKOJIbKHUX [HEH, KaKk y dMAHAAU Pafus, a B Te-
9YeHFEe OTPOMHBIX NPOMEKYTKOB BpeMeHH, BO MHOTO pas IIpe-
BHIDAMIIAX CAMYI0 JUINHHYI0 IeJ0BEYECKYI0 ;KU3Hb.

Takum o6pasom, Pesepdopn m Commu ycTaHoBHIM [ABa
darta: 1) us pagus GeCHpepblBHO BBHIAEIAETCA PAXHOAKTHB-
HBIM ra3 — SMaHaqus pajusA; 2) pPagHoaKTHBHBIE CBOHCTBA
PMaHAUUU YMEHBIIATCA ¢ TEYEeHHeM BPEMEHH, W 3TO I10-
3BOJIAET BBICKA3aTh TUIOTE3y, UTO PAJMOAKTHBHEIE CBOMCTBA
BCeX [PYTHX PaJHOAKTHBHBIX 2JIEMEHTOB TOKe CO BpeMeHeM
y6BIBAIOT, XOTA 5T0 yOblBAHME B HEKOTOPHIX CIydasX MOKeT
TPONCXOAUTH KpaliHe Me[JIEHHO W II03TOMY MOYTH He3aMeTHO.

Haxum ke oGpasoM mTpoMCXOQUT BO3HUKHOBEHHWE DMaHa-
AW W OTYEr0 MOTYT YMEHBINAThCA PafHOAKTHBHbBIE CBOMCTBA
PaiOAKTUBHBIX DJIEMEHTOB?

Iasa toro 4ro6Hl IOMYYHTHh OTBET HA DTOT BOMPOC, Pu3M-
Kz 06paTWiINCh K M3y4eHUo gydeit Bexkepels, mcnyckaeMuix
PAIMOAKTUBHEIMYA DJIeMEHTaMH.

Uro mpepmcraBiadior co0oit 9T Jy9HM, KOTOPHIE Kak OYATO
651 HUYEM He OTIHMYAIOTCA OT Jydeit Pemrrema?

B 1899 romy Ilvep m Mapus Kiopu mompoGosanm mpo-
mycTuTh IyYoK Jgydeil DeKkepeds depes mpoCTPaHCTEBO, B KO-
TOpOM OBII0 MArHUTHOE Iole, JTO OHH CHEIANH [JIA TOrO,
9706BI y3HATH, ABIAITCA MU JIyIu Dekkepela 4eM-To Bpoje
nydeii Penrrema (sIeKTPOMATHUTHBIMU KOJeGaHUAMHE, TaKu-
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ME K€, KaR JYYH BHJEMOTO CBETa, HO TOJIBKO € TIOpasio
MeHbIISH NIWHOA BOJNHEI) WM e OHH CKOpee HAIOMHHAIKT
KaTofHEIE JYy4YH, T. €. HPeACTABAAIT C000H MmOTOK oOvenb
GBICTPO [BHKYIIHXCA, BapKEHHHX HIEKTPHYECTBOM da-
CTHYEK.

Pesyarrar onmmTa GEIN COBCEM HEOSHKHJAHHEIM! B MAarHHAT-
AOM moiie Jy4m DeKkepeins pacmenasimch Ha JBe dacTtm!
Onma m3 HAX H30rHYAACh B MArHUTHOM IIOJe COBEPIIEHHO
TAaKEM jKe o00pa3soM, KaK HCKPEBIAITICA KaTOLHEIE JyUH,
4 TPE 9TOM B Ty Ke CTOPOHY, TOJBKO BEJINYMHA HCKPHBJE-
Ens OHIa B HECKONBbKO pas Membme, UTo oTcIoma caemyer?
Orcioma ciemgyer, 9T0 3Ta 9acTh Jgydeii Bexxepena mecer ma
ce6e, KaK ¥ KaTONHBIE Jy9M, OTPHIATENbHBIN JIeKTPUICCKAIL
sapan. ITostomy MomEO 6BHLIO WCCIENOBATH STH JAydHW COBEp-
MEeHHO TeM ke caMbIM cliocoboM, kaxmM ToMcoH mccaemosaln
RATOTHEIE JIYYd, T. €, MOMKHO OBLJIO ONPENeNATH i HEX OT-
HOIeRWe e/m M WX CKOPOCTH, HAGNIONaA OTKIOHEHHE Jydeil
B MAarHUTHOM H B DIEKTPHIECKOM MoJXAX. Ity paory mpo-
nenan memenkmit ¢usmk Haydman. Om mamien, 910 oTHOmIE-
gue e/m y stux ayueii Bexxepens Taxoe e, KaKk y Blek-
TPOHOB KATONHHEIX Jydeit. 3mauur, 3Ta (OTKIOHHBHIAACA B
MarHUTHOM mHoje) dacTh dydeit Bexrepens ectb He U410 HMHOE,
KaKk HOTOK BJIEKTPOHOB, BEIPHIBAIOINAXCA, HO-BHIAMOMY, H3
aTOMOB PaJHOoaKTHBHEIX BemecTB. UTo KacaeTca CHopocreil
9THX 5JIEKTPOHOB, T0 OHH, Kak mamen Haydmam, 6uuim ouenp
pasEooGpasHbl, HO B cpefHeM OHA OBUIE Tropasgo Gomsime,
9eM y DIIeKTPoHOB Katonmbix aydeit. [losroMy m oTriomennme
B MarHATHOM IoJe GOBLIO y HAX He TaKoe GoJbImoe, Kak y
KaTOMHBIX Jydeil: JeilcTBUTENHbHO, UeM OBICTpee IBUKETCH
3apsKeHHAs JacTWIa, TeM TPy[AHee MArHATHOMY IOJI0 cOUTDL
ee, OTKIOHATH €e OT IePBOHAYAIHHOTO IIYTH.

HaunGomee GricTphle W3 HIEKTPOHOB, BHIGPACEIBACMEIX pa-
AHOAKTHBHEIME BeI[eCTBAME, OKA3AJINCH ABIKYIMIIMHACH IOU-
T co cropocthio cBera (300000 uM/c).

Wrax, wacrs ayueir DBexrepenas — 310 mpocTo moToX
04eHb GEICTPHIX 3JIEKTPOHOB.

Ho mpome sroit wacTm Geuta eme m gpyrag dactb. Omna
He OTRJIOHAIACH B MaCHETHOM [0JIe W PACHPOCTPAHANACH 6e3
BCAKOr0 M3MEHEHZs HAIPABICHUA.

Taxos GblI pesyabTaT onbiToB Hiopm.

Ho B 1903 rogy Pesepdopn mowasam:, 9to Ta 9actsh my-
qeii Bexrepens, rortopyio IIeep u Mapua Hiopz me cymennm
OTKIOHHTh B MATHHTHOM TII0Jie, TOMe CIOJKHA W COCTOAT N3
pasmnix gacreir, [Jaa sToro Pesepdopp B3an o4eHb cmiabmoe
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MATHATHOE II0Je,.Topasfo 0ojiee CHIbHOE, 4eM TO, KOTOpOe
65110 B pacuopsikerun Hiopu. B sroM cuiapHOM MarEuTHOM
none Ta dactb aydeit Bexkepens, koropaa B ombiTax Hiopm
He XOTeja MCKPUBJIATHCA, paclielWjach Ha [Be 9acTH: OJHA
113 HUX W3OTHYJAch B MarHWUTHOM IIOJie, HO He B Ty CTOPOHY,
B KOTOpPYI0 u3rubaeTcs IOTOK JIEKTPOHOB, a B IIPOTHBOIIO-
JOKHYI0. 3HA4UT, 3T0 OBLI IIOTOK 3apAKEeHHEIX JYaCTHI, HO
He DJJIEKTPOHOB, A YaCTHI, 3apAKEeHHHBIX IIOJOKATEIbLHBIM
anexTpuiecTBoM. Jlpyras e dactp Jaydeit
7 [O-TIPEKHEMY IPOMOMIKANA PACIPOCTPAHATE-
ca npAMonmHENHO, He o0pamas HEKAKOTO
BHUMAaHHSA Ha MarHATHOe II0Je.

W3 »rEx omBITOB ciefyeT, 9T0 Jydm Bek-
Kepejis, HCIYyCKAaeMEe pafdeM H [pyraMu
pPafHoOaKTUBHHIMU BEIIECTBAMH, HE OJHOPOA-
VY HBI, & COCTOSIT M3 TpeX BUOB iaydei (pue. 12).
Bcem stuM Tpem BmAaM aydedl (usMKA HAiH
Ha3BaHUA, a UMEHHO 0603HAYANIM UX TpeMs

mepBEIMuH OyKBaMH Trpedeckoro aixdasmTa:
anba, 6era m ramma (annda, Gera m ram-

Pnc. 12. Jlyam, MA& — BTO HasBaHWA GYKB: Be[lb W Y HAC KOI-
mcuyckaeMsie  [a-TO PYCCKHe OYKBHI WMeJu HA3BaHWA, Ha-
pajitn0aKTHB- npuMep, a, 6 ¥ B Ha3BIBAIUCH a3, GYKH, BelH).
e Anpda-tygama craim Ha3HBATbHCA JY4d,

COCTOAIIMEe W3 IIOTOKA IOJOKHUTENbHO 3apdA-
JKeHHBIX YaCTHI[,— Té CaMble JYIH, KOTOPEIe

Pesepdopay ymalnoch OTKIOHATH MArHUTHEIM MOJNEM OT HX

nepsonagdanbHoro Hampasuerns (8 1903 rony).

Beta-nysamu crainu HASEIBATHCA JIydH, COCTOAIIME W3 IO-
TOKAQ O9YeHb OBICTPHIX OTPHUIATENbHBIX 3JIEKTPOHOB, KOTODHIE
OBIIN OTKIOHEHB MATHHTHEIM IiojieM emfe B ombitax Hiopm
(8 1899 rogy).

Haxomen, ramma-iy9aMu CTajdm HA3BIBATBCA JYIH, KO-
TOpBIe YIOPHO HE XOTeJW W3MEeHATH CBOET0 HAHPABIOHHS
Iajke ¥ B OYEHH CHIBHOM MATHHTHOM IIOJE.

Harue cymecrsyior eife pasnwdus MeKAy ITHMEH Tpe-
MA copramm nydeil, cMech KOTOpHIx ofOpasyer nyuu Bex-
repensa?

Anpa-ryan ropasgo TpyaHee M30THYTh B MAarHMTHOM
nose, uem Oera-Ty4n (EMMEHHO MOTOMY B IIePBOHATANBHBIX
omsitax Kopm yaanoch 3arEyTh Oera-Aydm B CTOPOHY B Ta-
KOM MAarHHUTHOM IIolle, KOTopoe OBLIO elle COBEPIIEHHO HEJIO0-
CTATOYHBIM A TOTO, YTOOBI 3acTaBUTh adb(a-Iydd H3Me-
HHTL cBoe HampasieHHe), ['aMMa e JAydm He H3rH0AITCH
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HA B MarHUTHOM, HM B 3JI€KTPHIECKOM IOJie BOBCE, TOUb-B-
TOYb Kak Jydu Penrrena.

Anpda-Tyun Jerko 3afep:iUBAIOTGA W TOIJIOIAIOTCA fa-
JKe CpaBHUTEJILHO OYeHb TOHKMMI cJ0osMu BemecTsa. Ha-
npuMep, JOETAaTOYHO 3aBEPHYTH PafWil B OOBIKHCBEHHYIO ITHC-
gy0 OyMary mim 3aKpPHTb eTo JUCTKOM CIIIObI WA aJIIOMAHUSA
roqmuuoir B 0,05 MM, 4robml anpda-Iyyd MOYTH MOIHO-
CTBI0O morioTwiuch, A 0era- W raMMa-Iy4d IpPOXOAAT depes
Tak#e JHCTKE coBepmieHHO cBoOoxHO. BoobGmie MoxmO cUm-
TaTh, 9T0 IPOHUKAIoOWasg CHOCOOHOCTH OeTa-iIydeil mMpEMepHO
B 100 pas Goapine mpoHEKamei comocobHOCTH albda-aydeil,
a NpoHMKAomasa cOocoOHOCTH raMMa-Iydeidl B JecCATh HIA B
€TO pa3 NPEeBOCXOAUT INPOHHUKAIONIyI0 cmocobHocTh Gera-iy-
yeit., Citoff B 5-MM adoMuHug #Wazx B 1 MM CBHHIA JOCTATO-
4eH, 9TO0Hl 3afiep:karh OOJNBIIYI0 4acTh OeTa-lIydeii, a ram-
Ma-JIy9d IPOXOAAT Uepe3 DTOT CIOH emie HOBOILHO CBOOOTHO.

N3-3a Toro, uro ampda-ryudm TaK JErKo MOTIOIIAIOTCA,
BO3HHKAaeT BOT Kakoe JIO0ONEITHOe O0OCTOSITENBCTBO: €CIH
B3ATH KaKoH-HUOYh OpemapaT pajusa W IpHAATH eMy opmy
ImMmapuKa, TO OH Oyfer. MCIyCKAaTh CPABHUTENHHO HEMHOTO
anbda-rydeit, noromy uro Goapmas dacte anba-rydedt, mc-
IyCKaeMasg BHYTPEHHMMH CJOAIMH 9TOT0 IIAPHKA, yCIIEeT I0-
[JIOTATHCSA BHYTDPH IIAapPHKA €IIe paHbIle, 4eM Ho0epercs [0
ero mnopepxuoctu. I[losToMy Hapy:Ry BHIfiieT JHINb OYeHBb
Majlag [0JA Bcex MCIOyCKaeMBIXx adb@a-tyweir. Ho ecam
B3ATH TOT JKe caMblii Iipemapar u pa3Masarh ero B BHJe
QYeHh TOHEHBKOTO CJIOA II0 KaKoi-HUOYmb TapelouKke WIH
IJIaCTHHKe, TO ajb@a-Iydeil OymeT od4eHh MHOTO U WX JeW-
crBde OygeT ropasfmo CWibHee, 9deM felictBme Getra- ® raM-
Ma-Iydeil TOro ke camoro mpemapara. G TOMOIIBI0 TaKOTrO
mpemapara MOKHO OOHAPYKHTh Y/AHBHATEJIbHEE [eACTBHAA
anb(a-ryyeii.

Tar, manpmMep, Jerko IOKa3aTh Ha OLKITE, 94T0 ajb@a-
AyYd TOPasfo CWIbHee HOHU3YIOT BO3AYyX, 4eM OeTa- W ram-
ma-rygn. Copmu morasan ato clefyoumuM ombsitoM. Om pas-
Maszax 1 Mr G6poMHCTOro pajgus IO IOBEPXHOCTHA ILIATHHOBOM
Tapesoukn (OKONIO IIECTH KBaJPaTHHIX CAHTHMETPOB). 3aTeM
OH B3fJI HA3JEKTPU30BAHHYIO IEJKOBYI0 KHCTOUKy. JTa KHC-
TOYKA CIyKHJIA Kak OBl DIEKTPOMETDPOM: KOrfla KHCTOYKA
HADJIEKTPU30BaHA, BCe ee HUTH OTTAJKHBAIOTCA APYr OT ApYy-
Ta W PACXONATCA B BHUAe KOHYCAa, a KAaK TOJIbKO KHCTOYKA
PA3pAJATCS, HATH CHOBA cagyT W OyAyT cBUCATh BEPTHKAID-
Ho. Korma Copmm mommec CBOW HadIeKTPM30BAHHYI0 KHCTOU-
Ky K pa3MasaHHOMY II0 Tapejoike OpPOMHCTOMY pajfuio, IO-
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KPBITOMY CBepXy JHCTKOM II09TOBO GyMarm, KACTOYKa ocCTa-
Bajlach HAaYJIEKTPH30BAHHON W ee HHUTH He XOTEIH CHANATh.
Ho wrax Ttoasko Comaum mepenBunysn aumcTok OyMarm u NpH-
OTKPHLI HeGOJLINYI0 YacTh TMOBEPXHOCTH, CMa3aHHOR OpoMu-
CTBHIM pajiueM, KHCTOYKA HEMEJIEHHO paspAfmiach U ee HieJ-
KOBBIe HUTH ceiiuac ke MOBUCJIM, SHAYMT, OeTa- H TaMMa-JIyIH,
ACIycKaeMble OJHOM MUJLIATPaMMOM OpoMmumcTOoro pajgms o
TMpOXOfAIiNe CKBO3b JHCTOK OyMaru, He feificTByior Ha 3a-
PAYKEHHYI0 KUCTOYKY, a ajbda-Iydn AeACTBYIOT 0YeHb CHIb-
mo. Horga Coapmu mopgHec Takylo e 3apAMKEHHYIO MIEIKOBYIO
Kuctouky K 30 mMr Gpommcroro pajius, 3aKPHTOTO JIHCTKOM
CHIONBI [JIA TOTJONIeHus ajbda-iydeil, TO KUCTOUKA CIOKE-
Jach, HO BCe Ke He TaK OBICTPO, KaK OT JelicTBHA albga-
aydell, MCOyCKaeMBIX JHNIb OJfHAM MILIATpaMMoM Opomum-
croro papusa. Beixomur, 910 anbga-iyddm OJHOTO MIIIATPaM-
Ma OpoMmcTOro pajgusi HMOHUMBYIOT CHIbHee, dYeM OeTa- ©
raMma-jiydd, @ TOIVIONAIOTCH TaKk CHIBHO, 9T0 HX SHEPras
04eHb GBICTPO PACXONYeTCsA HA HOHM3AIUIO TeX BEMIeCTB, de-
pes KOTOpble OHHI HPOXOJAT.

Ilornomenne anpa-nyueit B Bosgyxe @ B IPYTHAX Bemiect-
Bax TmarensHo maydma Y. I'. Bparr (tor camsril, KoTopslil
BIIOCHIE[ICTBHA BMecTeé co cBomM chiHOM ¥. JI. Bparrom mo-
CTPOWJI CIIEKTPOCKON M/ pPeHTreHOBCKmX Jiydeit). Bparr ma-
men, 4To adb@a-lydu KasKIoro pafHmoaKTHBIOTO BeIeCcTBa
TIPOXOMSAT B KasK[IOH MaHHOH cpefe MyTh COBEpIIEHHO OIIpe-
JelleHHON IJIWHBI, TOCHe 9Yero cpady ocranasiamBaioTcA. llo-
BTOMY HYYKHO TOBOPUTH O COBEPHIEHHO ONpPENENeHHON «JLIH-
He mpoGera» MaHHBIX albda-Tydeil B JaHHOM BemecTBe. JTO
MOHATHO: TONOMKUTENbHAad dYacTHia aiba-rydeil, mpoxopns,
HalnpmMmep, depe3 BO3MYX, Bce BpeMs HOHW3YeT MOJEKYJIb
BO3MyXa, OTPHIBasg OT HUX 3JeKTponbl. Ha woHRm3ammio Kam-
Hof MOJNIeKYJH OHA 3aTPAdUBART OMpeNeleHHOe KOIMIeCTBO
saeprun. IlostoMy mocie Kagofi WOHMBAUWY SHEPrus 4da-
CTHIBI YMeHbINAaeTcsA HA KaKylo-To BeixmduHy. Haxomer,
Korja Bech ee 3aliac d1epruu OyfeT TakAM o0pasoM mcdep-
MaH, OHA OCTAHOBHTCAH.

B ommoM w3 CBOMX ONBITOB DBpart B3sI Creriasn-
HBEI [map paguycoM 7,5 CM HW pACHOJOKEI B  €ro
IeHTpe IUIACTHHKY C pa3MasaHHBIM Ha Hell mpemapaTom pa-
nma. Cremkn mapa ObUIM H3HYTPU BHIMA3aHBl CEPHHUCTHIM
IIIHKOM — BTO BeMIeCTBO, KOTOpPoe 00JajjlaeT CHOCOOHOCTHIO
¢daroopecupoBats GenbIM CBeTOM, KOTHa HA HEr0 MHafaloT
anba-tyau. Ho cambie GicTpBle anp(a-Tydnm, HCIyCKaeMble
ImpemapaToM, MPOXOMAT B BO3[yXe HOpH OOGLIKHOBEHHOM [IaB-
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neaun Toasko 7,1 cm. IloobToMy oHm ocramaBimBalOTCH, HE
MOUJA OT IEeHTPa Imapa [0 BRIMA3aHHBIX CEPHHCTHIM IHAHKOM
CTEHOK, I HUKAKOro csedendsa Her. Ho CTOMT TOABKO HAUATh
BBHIKAY@BATh M3 IIapa BO3AyX — IIPA IIePBOM jKe€ XOje HOopI-
HA Hacoca CTEHKM IIapa HAYMHAIOT CBETHTHCA. JTO 3HAYHMT,
9T0, CTAHOBACH 6ojiee pas3pe;KeHHBIM, BO3AYX HAYMHAET Jyd-
e MpPOMycKaTh ainb@a-Tydy, m HX JJIHHA [pobera, TakuM
00pa3oM, yBeIMYHBAETCA H [OCTAraeT BEJHIMHHI 7,0 CM.
Tlostomy omm ycmeBaloT [o0eskaTh N0 CEPHUCTOrO I[UHKA
O 3aCTaBUTh €ro CBeTHThCA. llpm pmanpHelmeM oTKAaYWBaHUA
BO3/lyXa CBEYEHHE CEPHHCTOr0 IMHKA CTAHOBHTCA BCe spdUe
U sApYe; 9TO MOKA3bIBaeT, 4T0 albda-TydHm, KOTOphIE ycmeBa-
10T [o6eskaTh 0 CEPHHECTOrO NHHKA, PACTPAYMBAIOT HA MOHH-
3alAI0 BO3[QyXa. BCé MEHBIIYI0 W MEHBOIYI0 9acTh CBoeW
JHEprum.

Uro e Taxoe mpefcTaBIAIT €OGOil 9TH IONOKHTENbHO
3apsIKEHHbIE YacTHNBI, W3 KOTOPHIX COCTOAT anbda-mydnm?
Orser ma sToT Bompoc gan Pesepdopn. Om mawanm ¢ Toro,
49T0 HaIled OTHOLIeHHE e/m A JTHAX YaCTHI COBEPIIeHHO
TAKEM jKe 06pa3oM, Kak 5TO GBLIO CHENAHO A 3IEKTPOHOB
KaTONHBIX Jydeil .;m Gera-iydeil, T. e. M3MepHAA OTKJIOHEHHE
aydeil DICKTPAIECKHM W MAarHUTHBIM IIONAMHA. PesynbTaTr mo-
NYy9AjIicsa CaeyIoIIui:

masa anpda-nyueir — = 1,444.101 a6e. en.

e
m

OJIHaKO nA3 Irpeaslgynied rijiaBel Mbl 3HaeM, 49TO IJIsA BO-
AOPOJHOI0 HMOHA, 3apPAMEHHOI0 OIHHM IIOJNIOATEIBHBIM 3Jjle-
MEHTapPHBIM 3apAA0M, MOHO HAIIACATh:

Me— = 2,895.10!" a6ec. ep.

Mz BummM, aTo y anbda-dacTmnel (Tak Mbl GygeM Hash-
BaTh TIOJNOKUTENLHO 3apPsIKEHHble YaCTHLBl, HOTOK KOTOPBIX
BeIGpaceiBaeTcA pajueM B BHAe aibda-ryueil) oTHoIIeHHme
3apAfa K Macce BABOe MeHbINE, 9eM y BOLOPOJHOro MOHa ¥).
Tax wax 3apap 2JeKTPOHA WM, 9TO TO Ke caMoe, PaBHBIi
eMy 1o Benmgune (XOTA @ OGpaTHHIA MO 3HAKY) 3apAl BO-
JNOPOMHOrO WOHA B JJIEKTPOJHATE €CTh «aTOM 3JIEKTPHIECKOro
daongay W HE MOKET JENUTHCA HA 9acTH, TO 3apsaAf anbga-

*) Ugpcna He BOOJMHE CXOAATCS, HO 9TO Beflb MOMKeT OHITh pe3yirb-
TaToOM HEKOTOPOI HETOYHOCTH B H3MePeHHsX.
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JacTHOBl MOMKeT OBITh WJIM TaKoH ke GaMH, KaK y BOJO-
popHOTO HMOHA (M Torja ee Macca JONKHA OBITH B JiBa pasa
GombIlie), MM OH MOKET PABHATLCA YHABOGHHOMY 3apsfy BO-
mopopHOro mona (Torma Macca ajib(a-4acTHIB JONKHA OBITH
yKe He B [(Ba, a B 4eThIpe pasa Goiblie Macchl BOFOPOJHO-
r0 WOHA), WIHM OH DPaBHAETCA YTPOEHHOMY 3apsANy BOHOPO.-
Horo moHa (Torma Macca GyHeT B ImecTh pa3 GogbIme Mac-
CHl BOJODPORHOro MoHA) W T. A. Tak Kaxk Macca BOZOPOTHOTO
AOHA NPAKTHYECKH HE OTIHIAeTCA OT MAacChl BOMOPOMHOTO
aroMa, TO NONY9YalOTCA CIeAYIOINMe BO3MOMKHOCTU: WIH ajb-
¢a-gacTuna B Ba pasa TAKelee BONOPOJHOTO aTOMa M He-
ceT Ha cefe OfUH IONOKUTENbHBIA 3JIeMEHTAPHBIA 3apaf;
mim aabda-gacTAma B 9UeTHIpe pasa TsIKellee BOJOPOTHOTO
atoMa (T. e. IMeeT Maccy aToMa TeiWs) W Hecer Ha cebe
IBa IOJOKATENbHBIX IeMeHTAPHBIX 3apAfa; W T. [.

KHaras 6bm1 m3 aTmx BoaMOkHOCTell HE OblIa BepHA, BCe
paBHO aibpa-dacTmma MOMKHA OBITH CPABHHATEIBHO THIKEION
gacTHmeil, T. e. HMeThb Maccy, OJH3KyI0 y/Ke He K Macce
3JIeKTPOHA, a K Macce aTroMoB. Macca albda-9acTHIBL JOJKHA
IIPEeBOCXOUTh Maccy DJIEKTPOHA IO KpaliHed Mepe B HECKOJb-
KO THICAY pas, W, XOTA CKOPOCTh adbha-9acTHI, IO H3Me-
penusim Pesepdopna, ropasgo MeHbme, 9eM CKOPOCTH 3JEKT-
pouoB 6era-mydeit (mo KpaiiHeil Mepe B HECKONBKO pas), Bce
paBHO aixba-uacTmia HOWKHA o0Magath ropasgo Godbuieit
DHEePruell IBMIKEHWs, 96M MEHee TSIKENBIH DIEeKTPOH, BhLIe-
TAOMUl 73 TexX jKe PaJUOAKTHBHBIX BeImecTB. Anbda-mydn
MoryT OBITH Ha3BaHBI CHAPANAME TAMKENI0H apTmWiiepud pa-
OUOAKTHBHBIX BeIIECTB; 0eTa-Iydd II0 CPABHEHHUIO C HUMH —
3T0 Geribifl OroHb IyleMeTa.

Ilostomy ® mByM ¢axTtaM, otrpuiTeiM Pesepdopmom u
Comnz u yrasamawmiM Ha ¢. 110, meo6xonmmo mpubasmts elne
H TpeTHil HEOOBITalHON BAIKHOCTH (DaKT.

ATOMBl pamEmA ®W JpYrUX PpaJMOaKTHBHLIX BeINECTB HC-
IyCKAIOT BecbMa OBICTPHIE HIEKTPOHBI, a Tawime W amb@a-
9acTHOBl, 0 KpaiiHeil Mmepe B ABa pasa (a MomeT OHITS,
m Goibllle) IIPEBOCXOAAINME IO Macce aToM BOAOPOAA.

HKorna Pesepdopn m Comna co6pand m CONOCTABHIM OTH
TpE ¢aKra, TO OHH, KAK HACTOAINAE TEPOH JeTeKTHBHON HC-
TOpHH, peIlm/W, 9TO Teleph yiKe IOopa BHICTABATH THIOTE3Y,
KoTOopas fajna Obl 00'hsACHEHHE 3arafioYHBIX SABIGHHH pajfmo-
akrmeHOCTH. ['mmoiesa, KOTOpYI0 OHU TPUAYMand # OIyGiIu-
xosamm (B 1903 ropy), sakmogaercsa B cleqyomeM.

AToMBI pafMOAKTHBHEIX BEINECTB B3PHIBAIOTCA, pacliaja-
lorca Ha 4YacTH. Jlyunm DBekkepeins, KoTopsle HCIyCKalTCA
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PaIMOAKTABHBIMA BeIeCTBAMH,— 3TO OCKOJKH, OTJeTaiIne
OT aToMa IpA TaKoOM B3peiBe, HeBepHO, 9T0 Bce aTOMEI Gec-
CMEPTHHI, 9TO OHH KHBYT BEYHO, He WM3MEHAIOTCH, HE CTa-
peloT, He paspymamnTcsa. Bce 3To NMpempaccymoK, Kak M TO,
9T0 aTOMEI He MOTYT OHITH pasmeiensl ma wacTd. IIpexmpac-
CYHOK O HeJeINMOCTH aToMa OB YHHYTOMEH Oiaromaps oT-
KDPHITHIO 3JIEKTPOHA, KOTOPOe MOKA3aJ0, 9T0 aTOM — CIOKHAsA
cucTeMa, cocrosamas M3 Gomee Meakmx dactmi. Taxmm sxe
o6pa3oM mccieoBaHAE PAaJUOAKTABHOCTH JOJIKHO YHHYTO-
RATL TpeApaccydok o OeccMepTum aToMOB. ATOM pamuoak-
THBHOTO BeMeCTBAa JKHBET HEKOTOpPOe BpeMs, a 3aTeM yMH-
paeT, B3pHBasCh HAa YaCTH W Pa3bpLIBTHBAag BO BCE CTOPOHEI
cBom ockonkm. Ho mHe y Bcex pafimOaKTHBHEIX AaTOMOB Ofd-
HAKOBasg (CMEPTHOCTBb»: ATOMEI dMAHAIMH DPAgWSd BEIMHDAIOT
ouenhb OLICTPO, TaK YTO 9Yepe3 HEeCKONbKO AHel 0T MepBOHA-
9aJBbHOT0 KOJNMYECTBA SMAHAINH PagAA OCTAETCA TONHKO He-
foapmas 9acTh, a ATOMBEI CAMOr0 pajdA WIX ypaHA BHIMH-
palT ropasmo Me[JIeHHEe, TaK 4TO MajKe Yepes HEeCKOIBKO
JIeT TPAKTHYECKH MBI HE MOKeM eIle 3aMeTHTh HUKAaKOro
yMeHbIIeHUs WX KoamdectBa. Ho Bce ke W OHE yMHpAlOT H
naloT o6 3TOM 3HATH CBOHMMU JydamMd Bexkepens. Imamamus
pagusg, IOCTENIEHHO BO3HUKAIONIAA W3 pafud. COCTOHT U3
aTOMOB sMaHAIMM pajda. Tak Kak B ayuax Bexrepens, uc-
TyCcKaeMHIX pajuieM, HHKAKAX TsIKeJIRX dacThl, KpoMe
anbda-gactan, He OGHAPYKEHO, TO C€aMoe EeCTeCTBEHHOE
NPEMNOJIOKEHNEe, KOTOPOe MOKHO CHelaTh, 3aKII9aeTcs B
TOM, 9TO aTOM PafUs pacmajaeTcd Ha aTOM SMAHALWE PATAA
u anpda-gacTAIy, 9TO MOMKHO 3aMUCATH TAK:

aTOM pajud — aTOM sManannm —l— anbd)a-qacmua.

IIpm TakoM pacmajie JeTAT emie W MeJKHe GPHISrE B BHJE
5IeKTPOHOB W ramMma-iydeir (4ro Kacaercs ramma-iIydei, TO
OHO HAYeM He OTJMYAIOTCA OT OYEHb JKECTKHX, T. €. 04eHb
npoHmKaomux, dydeil Penrtrena). Beixomnt, ato mocae cmep-
TH aroMa pagug o0pa3oBaJCA aTOM HAPYTOro BeIIeCTBa —
oMaHAUME pajgusa — ¥ anba-gacThma, KOTOpas, BEPOSTHO,
TOKe ABJAETCA ATOMOM KAaKOro-To BemecTBa. B pamgmoaxkTtus-
HBIX SBIEHHAX MBI MMEeM /Ieli0 C TMpeBpalleHdeM OfHHUX XH-
MUYECKHAX DJeMEeHTOB B J[pyrde, ¢ DPORIEGHAEM M CMEPTHIO
aTOMOB, T. €. KaK pa3 CO BCeM TeM, 4TO CIHUTAJ HEBO3MOK-
e Jansron m Bce xumuky XIX cronerms, mo k gemy crpe-
MHIJINCh CpeJHeBEKOBBIE «fesnarennm zonoTa». llpasma, cpen-
HEeBEKOBEIe AJNXNMHKM CTPEMUIJIACH TIPEBPOILATh ONHU XUMH-
9eCKHe JIEMEHTH B JApyrue Mo coOCTBEHHOMY IKeJAHHIO,
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CTPeMIINCh YIOPABIATH 3THM TpeBpalleHueM, a pajuil, Kak
MBI BHJEJH, OCTaeTCsI COBEPIIEHHO PABHOAYLIHBIM KO BCeM
TIONBITKAM (PMBUKOB KAaK-TO IOBIMATL HA MHTEHCHBHOCTh HC-
mycKaeMblx mM Jydeir DBexkepens m samemauTh mim ycKo-
puth ero pacuapg. Ho, kak 3maTh, MOKeT ObITH, KOraa-HUOYIb
U yJoacTcs MOOBITH TOT «TOHKHH W CHJIBHBI areHT», 0 KO-
TopoM MedTad PobGepr Boinab, m HaydmThcsa ympaBisaTh C ero
TIOMOILbI0 PAJMOAKTUBHBIMH SBIECHUAMH, 3aMeJIsAsi M YCKO-
pAsS HX 1o IIPOM3BONY, BBHI3BIBAsA paclaj aToMOB TaMm, T[e
OH He XO04YeT INPOHCXOQUTh caM co000I0, M IIpeKpalias ero
TaM, I'ie OH TPOUCXQJIUT.

Ho me pgas toro maM mpHUrogaTCs 3TOT (TOHKWH M CHIb-
HBEI areHT», 4T00BI JOOBIBATH 30J0TO,— 3TOT XOTA M IIOJe3-
HBIH, HO BCe K€ HE OYEHb BAIKHBIA XHMHYECKUH 3JIEMEHT.
Ecte Bemm moBaskHee 30j10Ta, W HX MBI HaijeM B HeOpax
aroMoB. Panumit — 3to ckianm sueprum. Ero 3amac smeprum He
Oesrpanmven, IMOTOMY 9TO, C TOUKH 3DEHMA TUIOTe3sl Pesep-
¢opma m Copamm, B pagmm, Kak m B FOpAMieM TOILUIMBE, UTO-
TO TPATHTCH, W BTO YTO-TO €CTh OH CaM: aTOMBI pafius yHHI-
TOKAIOTCS, IpeBpamiasick B japyrme atombl. Ho Bce-Takm
5TOT 3amac sHeprum odenb seaur (worma Pesepdopm um Con-
Ou BIepBbIe BBICTABMIM CBOIO THUIIOTE3Y, €ro HeIb3s ObLIO
maske mpubamsuTenbHO ydecTh). I'paMMm pajua — 3TO pesep-
Byap oHeprum, pe3epRyap, M3 KOTOPOTO OHA BBITEKAaeT Me[-
JIEHHO M HEOXOTHO. ¥Y[IaCTCs M KOTHa-HHOYAb OTKPHITH Kpam
IIommpe — TaK, 94TO0BI OHA BBITeKaJa ObIcTpedi? A MosKer
ObITH, W JApPYrue aToOMBl TOKe PATUOAKTHBHLI, HO TOJBLKO OT-
JAIOT CBOM Jy9M TaK MEIJIEHHO W TaK MAajlo, 9YTO MBI He B
cocTossHAE 3TOro 3aMeturs? U ecthb am Kakue-uubymsp cIo-
coOBI 3aCTAaBHTH 9TH ATOMBI PAacHafaThCsa Ha 9actu GeicTpee,
deM OHM pacHajgalTca camMu? HaxumMm MoryiecTBeHHBIMH
cranud OBl JdI0fHW, ecau ObI UM YAANOCH B3HY3[aTh W MONYH-
HUTh cefe 3TH TAMHCTBEHHble CHIB!, KJIOKOUYYIIWe B HeApPAx
aromoB! «Jliomm, xoropeie Moram Gbl 3TO CHedaTh,— MUCAT
Conpu,— He 0CcOGEHHO HYKTalIMCh OBl B TOM, Y4TOOBI B IIOTE
auna csoero moObiBath x7e6 cBoit. OHm Moram Gul mepefe-
JaTh MYCTHIHH, PACTONMTh OOJefleHeNble IOJIOCHl, CHeaaTh
BeCh MHD BeCeJBIM paficKuM cafoM». M Kakumy raJxumua
mokasajuch GBI UM Te 3alachl 3HEPTHH — CHJa BOABl M BeET-
pa, XuMpyecKas bdHeprua 06e3yMHO pacTPauMBaeMEIX HAMHU
yras u  HedTH,— KOTODBIMH DAacIlojlaraeT COBPEMEHHOe de-
nosedectBo. llomunnns ceGe pagmoaxTHBHOCTD, JIOAH COBep-
muiu 6bl TAaKO# jKe OrPOMHBI CKAa4OK BIepeNl, Kakoil oHHm
COBePIIMIN KOTAA-TO, KOLJla HepBOOHITHEHIA 4elNoBeK, NOJ4d-
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HUB ce0e OroHB, CHAENaJCA IOBEJNUTENEeM H TOCHONHHOM OC-
TAJIbHBIX JKUBOTHBIX.

Taxosa Obura rumoresa Pesepdopga m Copmgu. TaxoBa
OplJla TpeaNoKeHHAA UMH pasragka papuoaxtuBHocTH. OHa
OTKpHIBaJIa mepen (uamkodl mmpodaimue mepermextuBil. OHa
B KOpHE MeHsANa Bce (pU3WIECKUe IPEeCTABIEHHs, OTHOCSHIIH-
ecst K atomaM ¥ K ux cyabbe. Oma Gwuta cmena, HeoGbI9HA.
Ho 6pm1a u oma mpaBuibHA?

IIpencrosano upomesars orpoMuy paboTy, MPOBEPHTH BO
BCEX JeTaligX 3Ty (TUIOTE3y MPeBPAIEHUA 3JEMEHTOB», KAk
unaseiBanu ee Pesepdopn u Copmmgu, o0bACHUTHL BCe TEMHBIE,
HescHble NYHKTHL. Vl Ipespe Bcero, KOHEYHO, HYKHO OBLIO
IPOBEPUTDH, JAeHCTBUTENIHHO JIM aTOM Pafus NPEeBPAIIAaeTCsA B
aTOM dMaHalUU pafius u B arbda-dacTuny.

Ilaa aroro ciemgoBano cobpaTh KAk MOMHO GoJbIle {o-
TNOJHUTENbHBIX cBefeHuil. B wacrmocru, Hy:KHO OBLIO, Ha-
KOHeI, y3HaTh, 4TO jKe Tawoe 3Ta aib@a-gactunma? meer
U OHAa 3JIEMEHTADHBIA 3apsAj W MAacCy, PaBHYW YIBOCHHOI
Macce aToMa BOAOPOjA, M jKe JBA BJIEeMEHTApHBIX 3apsAfa
I Maccy, PaBHYI YYeTBEDPEHHOH Macce aroMa BOJOPOa, HIH
jKe TPU DJIEMEHTAPHBIX 3apsAfla U MAacCy, PaBHYI yIIecTepeH-
HO#l Macce aToMma Bojopoja, u T. .7

Pesepdopn u Comgmu paccyxpaiu Ttax: ajibda-gactama
IDOIMKHA OBITH KAKUM-TO aTOMOM, OGBIKHOBEHHBIM aTOMOM Ka-
KOT0-TO XHMHUYECKOTO 3JEMEHTa, XOTA W IOJOKUTEJIbHO 3aps-
JKEHHBIM; T. €. HOTePABIINM OJWH, WX [ABA, HIA TPH U T. [
anekTpoHa. Ho Takoro XumMmd4ecKoro siemeHnTa, y KOTOPOTO
arom umesn Obr BOBOe GOJLHIYI0O Maccy, 9eM arToM BOJIOpOfia,
mo-BuAuMOMYy, He cyiuecrByer. [loaromy mepByo u3 mepeduc-
JIEHHBIX BO3MOKHOCTEH Hpuxommutces otopocuts. Ho cymect-
ByeT aToM, KOTOpHIl 0 Macce B YeThIpe pasda 0oiblIe atoma
BOJIOPOJIa,— 9TO aTOM rasa rejus, oTkpsiToro B 1896 ronmy
copom Ywiaesamom Pamsaem. Ilostomy Becbma BeposT-
HO, 910 aibda-9acTUna — 3TO U ecThb arToM Tejius, 3aps-
JKEHHBI [(ByMA MOJOKATENIbHBIMY DJIEMEHTAPHBIME 3apsafa-
MM, T. e, IOTEeDABLIN fBa 3jieKTpoHa. Howeuno, Taxoe pac-
CY)KJeHHEe HeNb3A CYNTATh OYeHb yOeAureTbHBHIM TOTOMY,
YTO JIErK0 MOrjo 6bl OKAa3aThCsA, HAIPHMEpP, W 9YTO ajbda-
9acTHIia €CTh aTOM KUCJIOPONA, MOTEPABIIMI BOCEMBb 3JIEKT-
pouoB (aTo TOMe maso OBl MpPAaBWIBHOE 3HAEHME [JIA OTHO-
menusa e/m, Tak Kak 3HaMeHareldb 6vu1 Gl B 16 pas Gomin-
IeM, 9eM Yy BOJIOPOJHOT0 MOHA, a YHCIUTENh — B 8 pas).

Ho Pesepdopn m Copmmm cautanu HauGojee BepOSATHEIM,
9T0 anbga-9acTUIA eCTh ATOM relus, 0T KOTOPOro OTKOJIOTO
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aBa snextpona. OHE OCHOBHIBANHCH Ha OXHOM (haKTe, KOTO-
PHIit GBI XOpPOINO M3BECTEH XMMHKAM W TeosioTaM, XOTS HHK-
to n0 Pesepdopma m Comam He MOr MOHATH €ro HPUIHHBI,
a IMEHHO Ha TOM, 9TO reJIHii BCTpedaeTcs B TeX MHHepasax,
B KOTOPHIX NPHCYTCTBYIOT PafMOAKTUBHBIE BeLIECTBA TOPHH
man ypan. Tak, Hanpnmep, NefMTOHCKHA MmHepajl TOPHAHHT,
HA3BAHHBIA TaK IOTOMY, 9TO OH BKJII0YaeT 3HAYNTEIbHOE KO-
JIA9eCTBO TOPHUA, COXEPKAT B cebe TakKe M reluil, KOTOPBIHA
MOJKHO W3BJeYb M3 TOPUAHNTA, €CJIH €ro XOPOUIeHbKO HaKa-
IATh Ha OrHe, XMMHUKH W TeOJOTW XOPOIIo 3HAIH, 9TO TaM,
Ifie eCTh ypaH HWIH TOPHWH, TaM HEN3MEHHO OKasbIBaerTcs H
reluil, HO MPWYMHBEI HTOTO ABIEHUSA OHE He moHHMatd. flcHo
OBLIO TONBKO TO, 9TO 3Ta NpPUYNHA HE MOrJIa OBITH 9HCTO
XAMAYECKOH: reqmii He BCTYIIaeT HU B KaKne XNMHYECKHE
COeUHEHUA C APYTAMHA BellecTBAMH, a MOTOMY HeT HHKaKHX
PasyMHBIX OCHOBAHHH HyMaTh, YTO [reJWidl TPUXOAHAT M3~
BHE B MUHEpAJH, Cofiep:Kalllie ypad WJId TOpHil, @ OCTaeT-
cA TaM.

C rourn 3peHms Peszepdopma u Commm, npuumna HoNKHA
OBITh KaK pas oOpaTHasA: reauil BO3HHKAaeT BHYTPH MHHeEpa-
JI0B, COfep/KAIlNX ypaH WIH TOPWi, X BO3HUKAaeT IOTOMY,
9TO OH SIBIAETCA ONHUM W3 TPOAYKTOB PAagHOaKTUBHOTO pac-
mafia: anb@a-4acTUIbl, HCIyCKaeMble PAMOAKTHBHBIMH 3Je-
MeHTaMM, IOCTeleHHO HAKAILUIMBAIOTCA BHYTPH MUHEPAJIOB,
B KOTOPBIX BKpaILIeHbl PaJHOAKTHBHBIE BeIECTBAa, W TOT re-
Wi, KOTOPHIA XUMWKH HaXOMAT B 9THX MHHepajax, Kak pas
M COCTOHUT M3 Takmx ajibga-gactul. ['emmit sToT cocTOUT W3
06GIIOMKOB [aBHO pacHaBIIEXCA (Ojliee TSKEABIX ATOMOB: OH
MpeACTaBAsAeT MOCIefHee 3BEHO B TOH ME[JIeHHOHW 3BOJIONUN
BeIeCTBa, KOTOpasa MPOUCXOAUT B 3eMHOI Kope.

BepositHo, me TOmbKO remuil, HaXORUMLI B MuHepa:ax,
HO W TOT Teldifl, KOTOPHIA B OIPOMHBIX KOJWYIECTBAX IIOJHM-
MaeTca W3 TpeIuH 3eMHOU Kopbl B HeKOTOphIx Mectax Coe-
munenpnsix IlltaroB ®m yme B Teuenme wmmormx Jer (co
BPEMeHH IepBOA MHUPOBOil BOWMHBI) (oJbIe HE paccewBaeTCs
B atMmocdepe, a HCIOIB3YeTCA AJAA HANOIHEHNd RUpHKaL-
Zeit,— majke W BTOT TeNHil, BEPOATHO, TOMKe 00pa3oBajCsa B
pesyibTaTe KAKHX-TO PAZHOAKTHBHBIX MPOLECCOB B IIyOOKUX
Heapax 3eMHOrO mapa.

OBOJIONUA BeIleCTBAa, CBA3aHHAA C PaJHOAKTHBHOCTHIO,
HOOMKHA COBepHOIAThCSA O49eHb MEJICEHHO W IIOCTEIeHHO: pa-
Omif, KOTOPHI BCerfia HAXOAAT B YPAHOBBIX PyAax, 6esycios-
HO ABIfAETCA ONHHM M3 IOTOMKOB ypaHA; fajlee aTOMBI pa-
Oud, HCIycKasa anb(a-4acTui(bl, IPeBPALIAlOTCA B aTOMBI
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SMaHANAM, 3Ta IIOCIENHAA HCIOBITHIBAET KAaKHe-TO AajbHei-
Iie NpeBpAIIeHHUs, TaK KAk Bellb M ORA HCIOycKaeT albga-
YacTHOH, W T. A, ¥ T. i. Kak fajexo maeT 3To IpeBpaie-
HYe, KOr[ia OHO IPEKpaIaeTcs W KaKhe OKOHIATeNbHEIEe IIpo-
HOYKTHI, KDOME Tellis, TMOJy4aloTCs B pe3yibTaTe BCEro JTOro
MOCNeIOBATEIBHOr0 CTYIEeHIATOr0 Pacmaja — Ha 3TH BOINPO-
el Pesepdopn m Commm torma (B 1903 romy) eme me morim
AaTh OKOHYATENHHOTO OTBETA.

Puc. 13. Coexrpockonmueckas TpyGouxa, B Koropoit Cognm m Pamsait
o6Hapy/KU/IH HOABICHAE reJds B3 SMAHANUE PAfAS.

Coanm nepecenninca wus MoHpeans B AHramio m crax pa-
G6orare BMecte ¢ PamaaeM. OHA B3ANH HEKOTOpOe KOIAIECT-
BO BO3[yXa, K KOTOPOMY OBlJIa IpHMeIIaHa SMaHAHEA Pajusi,
¥ TOMECTIJIH ero B CIEKTPOCKONHMYECKYI0 TPyO0OuKy. 910 —
IUIMHHAsA CTEKIAHHAA Tpy0odYKa; y KOHIOB OHa IoWpe, a B
cepeguHe OHa coBceM y3ka. C Toro m ¢ [pyroro KoHIa B
Hee BIAsAHLI MIATAHOBBIE IIPOBOJIOYKH: 9epes 3TH IPOBOJIOYKH
MO}KHO IPONYCKATh SJNEKTPUUECKUN TOK IO rasy, 3alepToOMy
B Tpy6Goure. Horma depes Takyo CIIEKTPOCKOMUIECKYH TPy-
60uKy IPOIYCKAIOT TOK, TO B Y3KOM e€e MecTe ras HaYMHaeT
ADKO CBETHThCA W C TIOMOIIBI0 CHEKTPOCKONA MOMKHO pac-
CMOTpPETh €r0 CHEeKT.

Pamzait u Copmmu samasnm TpyGodYKy, a 3aTeM HECKOJIBKO
HOHell MOApAJ XONWJIH CMOTpPeTh HA CHeKTp smamaumd. U Bot
OKa3aJoch, 9TO ¢ KaKABIM JHEeM CIEeKTPAJbHBIEC JMHHAH 3Ma-
Hanu¥M CTAaHOBATCA Bce cilaGee M cnabee. A BMECTO HEUX 3a-
TOpaloTCA Apyrue JUHAHM, KOTOPHIX paHbIle He GHLIO,— CIEK-
Tpanbmble duHEM renmsa. C BoiHeHWeM paccMarpmpal Pam-
8aif 3TOT XOpomo eMmy m3BeCTHHIH cmexkTp. UYem caalee
CTAHOBWJICA CIEKTD dMAaHAIWA pajids, TeM Apde W sApdYe pas-
ropancsa cmexrtp rexusa. [emmit posxpmanca Ha rmasax y Pam-
3aa u Copmnm.

Bmocaenctsun (8 1909 rony) Pesepdopn cnenan (smecre
C OJHMM H3 CBOMX HOMOINHMKOB — PoiiicoM) mpyroit omsir,
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eme Gonee yGemuTeNnHO AOKa3aBImImil, 9410 anbda-TacTAma —
ato aroM rexua. Pesepdopn m Poitac samepam sMaHamwio pa-
IAsA B CTEKIAHHYI0 TPYOOUKY C TAKAMHM TOHKEMH CTEHKAMH,
Y10 HMCIOyCKaeMBle dMaHamueidl anbda-gacTHNE COBEPIIEHHO
cBOGOJHO TPOXOAWIM CKBO3b OTH CTEHKA., JTy TOHKOCTEH-
HyI0 TpYyOKY OHE HOMECTHIN B CTEKISAHHBIH COCYH, KOTODBIi
GBI BBEPXY COEMHEH CO CIEKTPOCKONHIECKOH# TPyGOIKOIL.
13 cocyna 6nin otradam Bosgyx. Ilocie atoro omm momorkpa-
1A [OBa JHA, B TeYeHHE KOTOPHIX HEKOTOpOe KOJIHYECTBO
ansda-gacTuIl yeIeao BHICKOYATH A3 TOHKOCTEHHON TPyOGOIKH
A CcKOmAThCA B cocyne. Torma oHM, HAOJIHHEB COCYH PTYTHIO,
3aCTaBWIHA BCe, YTO TaM GBUIO, IOTHATHCA HABEPX B CIIEKTPO-
CKONIAYECKYI0 TPYGOUKYy ® CiKaTeca TaM. depes TpyGOUKy
ObLT IpONYINeH TOK, W B IOJNe 3PEHAS COEKTPOCKONA SIBCT-
BEHHO 3arOpaJach JKENTad CHOEKTPANbHAS JHHAA TelHd."
A uepes mecTh HHeHl MOMKHO OBLIO BHAETHh M ApPYTHE, MEHEe
APKAE JIEHAA TeJIHeBOr0 CIEKTpa. 3HAYHT, aldb(a-gacTHIEL,
npommeqmvie 4epes TOHKUE CTEHKE TPYGOYKH, B KOTOPOM OHLIA
samepTa dSMaHAU¥sA, @ co0paHHBIe 3aTeM B CIEKTPOCKOIHYe-
cKoit TpyOouKe, REHCTBHTENBHO OKA3AMUCH CAMBIM OOBIKHO-
BeHHBIM renmeM. lloaTomMy rmmorermieckyno $opmyry pacrna-
Ja pandsA clefyeT MECATh B CAeHYIONEM BHJE:

aTOM pajusa —> aTOM SMaHaIUH + aToM rejamns.

Eme opma, mocnemmssa, OKOHYATeNbHAsA MpPOBEpKa ObiIa
Heo0XoguMa: HYKHO OBLIO TPOBCPHTH, ACHCTBATENBHO JU
Macca aroMa SMaHANWH pPajasa, CIOKeHHAsA ¢ Maccoi aroMa
renms, JacT Maccy aroma pagda. AtoMHaa Macca pagums Obl-
Zla U3BECTHA: ee ¢ GONBIION TOYHOCTHIO ONMpeHEeNHI XUMHK
XemurmManr, @ OHA OKasamach pasmoit 225,97. Artommasa
macca remma pasHa 4,00. Ilosromy, ecnm Tombko rmmoresa
Pesepgopaa m Copgmm mpaBmibHa, TO aTOMHAasd Macca 3sMaHa-
OAd pagusa JOoMKHA OBITh NMPMONM3WTENBHO paBHA 222

Ilpencroan pemmaommit sKcmepEMeHnT. ATOMHasg Macca
sMaHAUMK pagasa Oblia HEW3BECTHA, HO TEODHs YTBEP:KIa-
na, 9T0 OHA MOJKHA paBHATHCA 222, Eciam omelT moarBepmaT
5TO IpejckasaHme, To B3raAnsl Pesepdopna m Copmmm mpmoG-
peTyT HeoOBIKHOBeHHYIO yOeZHTENIbHOCTH W cHiy. Ecam tipen-
CKa3aHMe OKAKETCA HEeBePHBIM, TO MX TEOPUI0 HYKHO Oymer
0TGPOCHTH U HCKAaTh KAaKYI-TO COBEPIIEHHO JPYTYIO.

3a IPOW3BOACTBO OKCHEPHMEHTa B3fANCH CID YHIBAM
Pamsait. HeoObKHOBEHHAss TPYAHOCTL CTOABHIell mepex HEM
3afa4M, HeCHABIXaHHAd B HCTOPHI XAMWH, 3aKII0Yajach B
TOM, 94T0 KOIMYECTBO SMAHAIUM, GBHIBIIEE B €ro paclOpsiKe-
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HAW, OBLIO COBEPHIEHHO HUYTOKHBIM — He Goablle OyaaBod-
HOIT ToNOBKH. Jlake W 5TO KPOXOTHOE KOJMIECTBO dMaHALUA
TOKHO GBIJIO CYMTATHCSA OYeHD GONBIIHM: B TPOMAaTHOM 6OJB-
IINHCTBe PAfIMQAKTEBHEIX ONBITOB (PM3MKM HMEOT B CBOEM
pacuopsskeHmn eme 6olee HAYTOKHEIE KOJIWYIECTBA ITOTO
rasa, KOTOpHLd, BEPOATHO, IO3TOMY HOKOIZAa W He OBLI OBI
OTKPHIT, eclm OH He JAydm DexKepeis, KOTOphle OH HCIIyC-
KaeT W KOTOpHE IO3BOJIAIOT 3aMETUTH €ro IIPUCYTCTBHE.

Ho Pawmszaii nomsen GbiI mpojelaTs co cBoelt GyiaaBouHOM
TOJOBKO# SMaHANHY BCE, YTO XUMHKHA JeJalN ¢ JPYTEME Ta-
3aM¥, aTOMHYI MacCy KOTOpHIX onM xoreadm Haiitm. Ilpesxme
BCEro HY’KHO OBLIO OIpefenuTh XAMUYECKHe CBOMCTBA dMaHa-
ouE pagdAa. 9to OBLIa CPaBHATENBHO JEeTKasg YacTh 3aJavH;
mae ecan 6B y PaMsas OBLIO 9MaHAIEE €INe MEHBINE,— TaK
MaJo, 9T0 ee MOKHO ObuI0 OBl OOHApPYKHTH JIHIOb IO JEHCT-
BHI0 HCIOYyCKaeMBIX €10 aydeii Bexwepeas,— oHE Bce paBHO
cyMen OBl OIpelleNNTh ee XAMHUIECKYI0 HPHEPORY, mpobysa co-
e[WHATH ee ¢ PA3AWYHGHIMA BEIIECTBAMH: TO BEIIECTBO, K KO-
TOPOMY Iepema OB PaMOAKTHBHOCTD DMAHAIINHA, T€M CAMBIM
o0HapyRuiI0 GBI CBOIO CIOCOOHOCTH BCTYHATh C dMaHAanmeil B
xnmudecKkoe coenumenme. Ho m3 ombitoB Pamzas BHTEKaO,
9T0 SMaHANWA PaJus YCKOJIb3aeT OT JHOOOT0 XMMWIECKOro II0-
TJIOTATENSA B 9TO, CAEJOBATENBHO, OHA HE COEJUHHETCA HHA C
geM. VHmME ciaoBaME, 9Maman®Wd pajgud OPUHAMICKAT K
rpynme «OXarOpOfHBIX Tra3oB», K KOTOPOH OTHOCATCA, KpoMe
Hee, TeJHidl; HEOH, aproH, KPHOTOH, KCeHOH. [3amermM, uTo,
¢ TeX mop Kak 5TOT (paKT GBI yCTAaHOBICH, HSMaHALWA PagAa
OOJy9HJAa HOBOE HA3BAHWE — PANOH — MJIA TOTO, OYEBHIHO,
91066 prMOBATH C HEOHOM, APrOHOM, KPAITOHOM H KCEHO-
HoM. B mameii rabaume xmMmdecKHEX sineMeHToB (cM. c. 49)
sMaHaNUA pagua Toxe QUrypHpyeT ION DTHM HMEHEM, W OT-
HEIHE MH ee GyJeM Ha3bIBaTh MMEHHO TaK].

W3 roro, 9To pajion mpEHANIEKAT K rpynme GIaropogasix
rasoB, OTKa3HBAIOIAXCA COENWHATHCA M MEKEYy coGoio, m ¢
KaKUMHO YroJHO APYFEME BeIIeCTBaMH, cIefyeT, YTO Ha Hero
MOJKHO pacIpPOCTPAHHUTH BCE Te B3aKOHBI, KOTOpHIE OKa3aJHCh
CIPaBeIJIABREIME IS OCTAJBHEIX OJIaropofHEIX rasos. B "acr-
HOCTH, MOKHO yTBEep/KAaTh (Bce 3T0 GBLIO XOPOIIO HPOBEPEHO
Ha OCTANBHEIX GJaTOpOMHBIX ra3ax), YTO MoJeKyJda pajoHa
COCTOMT TOJBKO W3 OHOIO aTOMa pPajioHA W YTO €r0 aTOMHAaA
Macca MoeT OHITh BHIYHCJIEHA H3 ero ImIOoTHoCTHA (aTOMHBIE
Macchl Rcex OGJaropogHBIX Ta30B IROMOPIWOHAJBHHE HX
mrorHoctn). IlosTomy mepen Pamszaem sBcrama 3amada —
B3BECHTH KpPOXOTHOE, IOYTH HE3aMEeTHOe KOJMIECTBO pajioHa,
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OnIBIIEe B €ro pacHOps/KeHHH, ITOOBI OOPEJENNTh ero ILIOT-
HOCTb, 8 3HATAT, X ATOMHYI0 Maccy.

9Ty TpyAHy0 3afady Pamsail m ero moMomEHE YaiiTaoy-
Ipeit paspemmin ciaegyommm oOpasoM. Onm mocrpominm cie-
LZaJbHbIe «MAKDPOBECHI», TYBCTBATEIBHOCTh KOTOPHIX [PEBOC-
Xofmia Bce, ITO KOTHa-imGo OBIIO M3BECTHO B HCTOPHHA W3-
MEpHTeNBHOr0 HCKycCTBa. HpOXOTHOE KOJMYECTBO SMaHALHUH
pagua OBLIO BBeJeHO B IyCTO# M OYeHDb JETKAN KBapheBEHIi
MapHK, KOTOPHIA OBLI MDOABEIIeH K ONHOMY KOHIY Jeriai-
mero KBapIeBOTO Ke KOpOMBICia BecoB. K [pyroMy KoHIY
OBl MHOABeIleH KBapIEBEIA HpPOTHBOBEC, NPHOIASATENLHO
YPaBHOBeIIABABINNHA KBapUEBH mapdaK ¢ pagoHoM. [lag Toro
4T00BI TOYHO YpPaBHOBECHTH Bechl, Pamsait m Yadrmoy-I'peit
MOJIb30BAJIACEH He [06aBOYHBIMA Pa3HOBECKAME HIA 1eM-HAGY b
B 3TOM poOfie, a MOCTaBHJIA MHUKDOBECHI LOJi CTOKIAHHBEIA KOJ-
Hag H CTaJd MEHATh C MOMOIIBI0 HACOCA JABJIEHAE BO3JyXa
nox atuM kKoiamakoM. Ilo 3akomy Apxwmepa BCsAiKoe Telo, IO-
Ipy’KeHHOe B ras, TepSAeT B CBOEM Beceé CTOJIBLKO, CKOIBKO
BECHT ras, 3aHEMAIOIMANA Taroi ke o0beM. A Tak Kak KBapIe-
BBIIl IIapHK C pafoHOM mMell GoJdpmMuA 00BeM, 4eM KBapie-
BHIif IIPOTHBOBEC, TO OH GOJbINe TEPAJ B Bece, 9eM MPOTHBO-
BeC, W 9TO CTAHOBIUIOCH TeM OIMyTHMee, 496M IJIOTHEe OGBLI
rag mopx KoamakoM. Ilostomy PaMsait m ero moMomumg Moriu
yOpaBiIATH CBOMMH BecaMH, He mpuberas K IOMOIIA pPa3HO-
BECOK: XOTAT OHH, YTOGHK! IPOTHBOBEC OMYCTHICH, a IMAPHK C
pafioHOM NORHSJICA,~— [JA DTOT0 HYKHO TONBKO eme MmoJKa-
9aTh HACOCOM HOJ KOJOAK BO3AYX; a 4T00BI HMIapUK ¢ pajo-
HOM ONYCTHJCA, a IPOTHBOBEC HOINEN BBEpX, CJaeLyeT HACO-
CcOM HEMHOKKO OTKadJaTh BO3AYX u3-mof Koimaxka. C mo-
MOIIBI0 3THX OCTPOYMHHIX «BecoB 0e3 pasHOBeCOK» Pamasaii
n VYaiitaoy-I'peil cymenm [g0BOIBHO TOYHO B3BECHTH CBOM
mapuK ¢ pajioHOM, a 3HAYAT, M BEIYUCJIHNTH ATOMHYI0 MacCy
pagona. Horma mamepenms u BhYucieHASA OHUIA 3aKOHYEHBI,
TO B peayabTraTe HOJYIHWIOCh, YTO ATOMHAsg Macca pajioHa
OOYTH TOYHO paBHa 222, T. €. TOMY CaMOMy YHCIy, KOTOpOe
openckasaiin Pesepdopn m Comnn.

Pesepdopr m Copmm topsxecrBoBanm moGexy. Temeps yixe
HAKTO HE MOT OTPHMIATh, YTO HX pasrajika pagaoaKTHBHOCTH
OpaBANbHA W UTO ATOM PajuA NeHCTBATENHHO PacHafaeTcA Ha
aToM pafoHa m atoM reads. Hauwnanack HoBadg smoxa B mC-
topud ¢umsmkm m xmmmd. Hapapy ¢ o6HIKHOBeHHBIMA XUMHE-
YeCKEMI PeaKIHAMH, KOTopele wm3o0paskaiorcs ¢opMyinamu,
rJe CIpaBa U CJIeBa CTOAT T€ Ke caMble aTOMBL, HO TOJBKO
B pasHHX KOMOMHAOHAX, Temeps (HSHKA M XUMHKHA JOJKHEL
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6bUIM PACCMATPHBATH M TAKYI0 PEARIUIO!
Ra— Rn 4 He.

B xawoit ymac mpumes GsI crapsiit Bepmenmyc, ecim 6u
eMy MOKa3aId TAKyl0 XuMadecKylo gopmyiry!

W3 Bcero Toro, 0 ¥eM roBOpHJIOCH HA HPERBIAYIIAX CTpa-
HANAX, TATATENb MOMKET 3aKIYIUTh, 4T0 TAnore3a Pesepdop-
ga m Comnd o paguoaKTHBHOM paciliafie aToMa pajHd Ha arTo-
MBI pafioHa W Tejusd HeCOMHEHHO BepHa. He Moxer GHITH He-
BepHO#l rmmoTesa, KOTOpas MOABEPrajach TAKOMY CypOBOMY
HMCUBITAHMIO M TAR Oiecrame ero Bhepskana. Ho Pesepgopxa
cuesl HY}KHBIM TOJBEPTHYTH €e ele W APYyroMy HCHOHITAHMIO:
OH 3aX0TeJl OUpPEHeINTh HEIOCPEeHCTBeHHO HA ONbITe, 9eMy
paBeH 3apAf OTHENbHON aixbga-dacTunsl. Benb w3 pmoragkm
Pesepdopra m Copmam o cymHOCTH pafioaKTHBHOCTH BEITEKAeT,
9710 3apan anb(Pa-d4acTHNBL JOJKEH PABHATHCHA ABOAHOMY die-
MeHTapHOMY 3apAfy: 9T0 00A3aTeMbHO JMOJIKHO OBITH BepHHIM,
ecan anba-TacTANA eCTh 3apAMEHHBEIA aTOM TeJHd H ecid
OTHOIIeHHWE e/m [ Hee, KAK IOKA3bIBaeT OULIT, B [Ba pasa
MEHBINEe TAKOTO K€ OTHOIIeHHSA, BHIYHCIEHHOrO IS BOJOPOJK-
goro mona. Ho kax ato mpoBepmrh? Axnnda-gacTEma — 370
aToM reius HWJIW, Jydme CKasaTh, WOH rexmA. Ile cammxom
AU caMOHAfEAHHH (PM3WRHW, BO3HAMEPHBIIMECSH MOUMATH OUH-
e[IUHCTBeHHBIH aTOM Trejds W W3MEPHTh €ro SJIeKTPHICCKHAN
sapan? He smaunt am sto — momsITaThes BoiiTm B Mup Gec-
KOHEYHO MAJoro, B MUpP HEBHAAMOI0, B MHD YCKOJIB3AIOMEro
OT HAMIUX OPraHOB TYBCTB?

" Bce e sTa cmenan momslTKa ynainack., Pusumkm peficr-
BHTEJNILHO CMOTJIM yBUmeTh HeBuammoe. IlepBHit, KoMy 3TO
ymasnocs, GObur cop Ymabam Hpyxe. daa toro urobni cosep-
MATH 3TO IyHO, OH COBCEM HE CTPOMJI TIPAHAMOSHBIX H CIOK-
HBIX TPUGOPOB, IpH BHAE KOTOPHIX BCAKHWI HEYYEHBIA d9eso-
BeK HAaUMHAET 9YyBCTBOBATH ceGA HEXOPOIIO,— OH COOPYHAHI
coBCeM KPOXOTHHI M OYCTAKOBBIA TpPHOOPIMK CTOMMOCTHIO
py6as B moaropa. I ¢ momompio aToro mpmGOpYMKAa OH CMOT
YBUAETH OTHEILHEIE ATOMEL.

IIpnGop Hpyxca — Tak Ha3EBaeMBI# COAHTAPHCKON —
nMeeT caegymoliee ycrpoictBo. OH cocromr m3 HeGoabmoil
TpyOKN, HaOOMUHAIOMe#d D0 BEAY W H0 pasMepaM TPyOKRy of
MalleHbKoro TearpaibHoro 6mHOKIA. OmEE KoHernm TpyORE 3a-
KDBIT 9KPAHOM, KOTODHIA HOKPHT (¢ BHyTpeHHe#t CTOpPOHBI)
ceprECTHIM TEHKOM. C Ipyroro KoHHa B TpyGKy BCTaBIEHO
YBEINUYUTENHbHOE CTEKIO, ¢ HOMOMBIO KOTOPOTO MOKHO pac-
CMaTpPUBATh 9TOT HMOKPHITHIE CEPHACTHIM IUHKOM sKpaH. BayT-
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pH TPYOKH yKpellleHA MIOJNKAa, KOHEH KOTOPOH# DacCIONOMKeH
Ha ocH TPYOKM MEKIY yBEIMIHTEILHBIM CTEKIOM U 3KDPAHOM.
Ha sroM KoHIe WTOJKHA MMeeTcSl HAITOMKHOE KOJHIECTBO pPa-
oA, UpaYeM —HM B 3TOM coctontT Hambesee sddexrnas
ocoGenHocTr mpuGopa HKpykca — 9eM MeHbme pagds, TeM
ayame. [as tToro 4ro0bl HACAZHTH HA KOHEI, MIOJIKA HYKHO®

Puc. 14. Cimarapuckon Kpykca: a) cxemarmueckmit wepresk (4 —
ArojiouKa, B — ¢umoopecnupyomuit cioit, C — gyna); 6) BHeIHHi BHL
CORHTapPHECKONA.

KOJIMYECTBO pajusd, MOCTYHAIOT TaK: 3THM KOHIIOM HKIOJKH
CJIeTKAa [OTParmBalOTCA X0 BHYTpPEeHHEH CTEHKN OpoOHpKH,
B KOTOpO#l Korfa-To Obi1 mpemapar pamda. Bor u sce. Heynm-
BHTENbHO, uTo Npubop Hpykca Tak memeBo cromt, XOTA B HEM
aMeeTcA pajfimil — caMoe JOporoe BemIECTBO B Mupe. .
IIpn6op roroB. Hax ke yBummers ¢ mOMOIBI 3TOr0 MpH-
Gopa orgenpHble atombl? [{is 8Toro HYKHO ¢ HEM HOHTH B
TEMHYI0 KOMHATy M IOKOKEATH HEKOTOPOe BpeMs, MOKa Iiasa
OTMOXHYT H XOPOIIeHbKO HpPUBEIKHYT K .TemHoTe. IloToM
HYKHO IOCMOTPeTh B YBeJIHIHTENbHOE CTEKI0 IpHGOopa.
CrpasHOe 3pesanme TOrfa HpefCTaHET MepeN HAMAMHA Iia-
samu. Ha moBepxmocTH ®KpaHa BCHEIXHBAIOT W TacHYT Ma-
TeHpKAe HesApkwme 3Befoukd. OHE saropaloTca TO TYT, TO TaM,
H Bech SKpaH Tak ¥ KomuT mMu. Ero mosepxmocts GBlma GBI
oXo}Ka HA 3Be3fHoe He(O, BEAWMOE B TelecKol, ecim Okl
BCA KapTHHA He MeHAJAch Tak ObICTPO, KaK B KaleiocKoIe.
PazopBamHHe BCHBINIKH, yCeMBalONINe 3KpaH, FAacHYT TaK e
BHE3alHO, KaK IOABIAIOTCA, H BCe, YTO MBI BUAUM, IPOH3-
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BOJHMT BOeuarienme GecrmpecTaEHo# GoMOapAUPOBKA SKpaHa
MAKPOCKOIMYECKAMHI 3aKAraTeAbHBIMA CHAPAJMKAMU, BBI3HI-
BAOIGAMH BCOBIIIKY B TOH TOYKe dKpaHA, B KOTOPYIO OHH
monafar. I 5To BHEYATIEHHE COBEPIICHHO IIPABHIBHO —
TO, ITO MBI BHIHUM, 3TO I ecTh GoMOapAHpOBKa, Beqb HA KOH-
YAKe MIVBI HaXOQUTCHA KPOXOTHBIA, IMOYTH HEBECOMBI M CO-
BEPUICHHO HEBHAMMBIA KyCOUeK pajns, H3 KOTOPOTO BCE Bpe-
M BBIPLIBAETCS HOTOK MUKDPOCKOIMYECKUX CHAPHA/OB — aJb-
ta-gactury. Ecam Obl pagma Obino GojbIme, To Bech IKpaH
cBermiacsa Obl PABHOMEDHO W SIPKO: OTHAEIABHBIE BCIBIIIKHA CIH-
BasHchL OBl B OJHO CILIONIHOE cBedeHHe sKpaHa. Ho Tak Kak
pafisa ouYeHh Majo, TO BCHOBIIIKM BUJHBI Pas[elbHO: MBI BH-
JUM KpaTKOBpPeMEHHBIH CBeTAMUICA cJef, KOTOpHil ocTaB-
AseT Ha IOBEPXHOCTH 9KpaHa oOTHedbHAs ajibda-gacTana,
ONVWH aTOM TeJus, mepejeTeBMIAN OT KOHIMKA UIVIBI K dKPaHy
€ OTPOMHOM CKOPOCTHI0 B HECKOJBKO [ECATKOB THICAY KHJIO-
MeTpOB B CeKyHNY, 9ToGHl pacecKasaTb 0 CMepPTH OJHOTO aToMa
pamusa. Beaxmm mabuiogareneM, BIepBEE CMOTPAIINM B CIIMH-
TApPUCKOI ¥ NOHMMAIOIAM, B Y€M COCTOMT CMBICI OTKpHIBAIO-
merocs mepej HAM 3peJAINa, HOHEBOJE OBJAJeBAeT CTPAHHOE
H JKYTKOEe YYBCTBO, IOXO’Kee Ha TO, KOTOpOoe OBJIafieBaeT HaMA,
KoTrja MBI CMOTPHM B TelleCKom Ha oco0eHHO Gorarhie 3Be3fa-
Mmu -yuactka Maegmoro Ilyrm. I B ToM, m B gpyrom ciyuae
MHB BHAUM Teped co0oit OesgHY,— B ONHOM ciyuae Ge3gHy
0eCKOHEUHO MAaJoro, B APYroM — GesgHay GeCKOHEUHO GOJIBIIO-
ro,~— ®, TiAxsa B o6e aTm Ge3mHBI, ONMHAKOBO MAJIeKHUe OT HAC
¥ OJMHAKOBO 0e3pasimYHBle K HaM, Mbl HAUMHAEM IIOHAMATL
CMBICJ cTpaHHBIX cioB Ilackaia o ToM, YTO «4eNOBEK IOJ-
BeIeH MeKIY ABYMA GECKOHETIHOCTIMMUY,

Tenmansuoe maobperenme Hpykca, crenannoe @M B TOM ke
1903 ronmy, B rotopoM Pesepdopn m Comnm BuepBhie BEIIBH-
HYJIU CBOI0 THIOTE3y O IPeBpallleHNH XAMAYECKAX DIIEMEHTOB,
3HaMeHyeT, KaK M 3Ta THIOTe3a, HAYAJ0 COBEPIIEHHO HOBOM
sunoxd B pusukxe. He crpammo sm, 910 aTOMH CTAlH BHAH-
Moii, oIMyTHMOH peaJTbHOCTHI0O KaK pa3 B TO BpeMf, KOrja
OBLIO VHMYTOKEHO HIpEefCTaBIeHNe 0 HEpPaspyIIAMOCTH M He-
npespamaeMocts atoMos? PHBUKE TaK [0JAro X TAK TIIETHO
CTPEeMWINCh J0Ka3aTh, 9TO ATOMEl IEHCTBHTENBHO CYINECT-
BYIOT, W BOT HAaKOHEN dTa Ieldb JOCTHTHYTAa: CHHHTAPHCKON
Kpyxca mnosBomser BHAETh [EHCTBHA OTHENBLHEIX aTOMOB —
sapssKenHbx aromos rexus., Ho B To ke caMoe Bpems, Korga
TaKUM 06pasoM peanbHOCTh ATOMOB MOKA3aHA COBEPIIEHHO
HEOCHOPHMO, CTAHOBHTCH fCHBIM, YTO ATOMBI COBCEM HE Te
Beunble, GeccMepTHBIE, Hepa3pyIIMMble JacCTHIBI, KaKAMH HX
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npeacraBian cebe [Ixon [ladbTOH: aTOMEI POIKAAIOTCS, JREBYT
H YyMHApAIOT, C ATOMaMH IIPOHCXOJAT IyJEeCHble IPEBpAIIeHMUS,
ocenATeNbHBIe B3pHIBEH, OHHA DAa3JeTalOTCA HA YaCTH, W BO3-
HOKAaOMue DPY 3TOM OCKOJKE — 3T0 HoBbie atoMbl Iloxose
Ha TO, 9T0 CPEJHEeBEKOBHIE AJXWMAKH, CTPEMUBIIHECH IIPEBpPa-
mAaTh OJHA XWMAYECKAE DIEMEHTH B [PYIHe M TaK OCMesiH-
HHEIE 33 9TO BIOCIE[CTBHH, B KOHIE KOHIOB OKA3aJIHCH IIPABHL.
Ho me 6ynem mpeyBeqnmumBaTh HX HPaBOTy. BcCHoMHEM, Kak
BCe YXHMIIpeHAd JaGopATOpDHON TEXHHMKMA OKasaluch Geccmib-
HEIMH IOBJIMATH Ha OBICTPOTY pachmafa pajAs, BCIOMHHM,
KaKAMHA DaBHOAYIIHBIMH, HEOPHCTYOHHBIMA W 3a0pOHHpOBAH-
HBIMHA OT BCEX BHENIHUX BO3/leHCTBHI OKa3aJNch aTOMEI 3TOCO
YyIecHOr0 BEIIECTBa.

Bce aTo mokaseiBaer, 4T0 pPafgMoOaKTEBHOCTD HPAHAMIEIKAT
COBEPIIEHHO 0CO00OMY MHEPY ABICHHI, ¢ KOTOPHIM (PH3UKH HU-
Korfla He BCTPEYAJINCh pAaHBINE,— MHBIMA CIOBaMH, 9TO B
PajiiOAKTHBHBIX SABICHUAX [EACTBYIOT COBEPINEHHO OTPOMHbIE,
qyMOBAIIHBIE CHUIH, HECPABHAMEIE CO BCEM, 9TO OBLIO HM3BECT-
Ho ()M3WKe Ipeskie, W, 3HAYAT, TaKMWe e OrPOMHEIE UY[0-
BHOIHBIE CHJHL TPeOyIOTCA Iid TOro, YTo0bl yHOpaBIATH PaIHO-
AKTHBHBLIMA SIBICHHAMYA W H3MEHATH MX €CTECTBEHHOE Tede-
gme. 3maunt, [;xom [ansrom GBI B KaKOM-TO CMEICIE TpaB,
XOTsA HpaBoTa ero W He GbIa abCONIOTHOH, a OTHOCHIACH
TOIBKO K HEKOTOPOMY OTpaHMYEHHOMY KpPYTy SIBJICHHII: B mpe-
JexaxX 9TOro Kpyra ABIEHWHA aTOMBI HeHCTBUTENHHO HEpaspy-
muME 1 GeccMepTHH, W TpeOyeTcsi AajleKo mepeiiTdH 3a Ipe-
JIeJIBl 9TOr0 Kpyra W IPHBECTH B [lefiCTBHE CHJIBL COBEPIIEHHO
uroro mopsaaka («ToHKmit m cmabHH areATy PoGepra Boiins)
miaa Toro, 4To0bl BHI3BATh IIPEBpAIIeHHE OHAX XAMHATECKHX
3JIEMEHTOB B [pyrme. B OOBIKHOBEHHBIX ABJICHUAX, H3ydae-
MHX B XAMHYecKoil 1a6opaTopmm, aToMbl JeiCTBATENILHO HH-
Korjia He IPEeBpaIaloTCA APYT B fApYyra, m omuOKa CpeJgHeBe-
KOBHIX QJIXAMHKOB M 3aKJIIOYAJach B TOM, 9TO OHH IBITAJHCEH
BEI3BaTh 9TO IpeBpalleHAe, HE PACHONArag (TOHKHM U CHJb-
HBIM areHTOM», a HOJb3YSCh JAMb OGHKHOBEHHBIMH CHIAMH,
KOTOpHE pasBUBAITCA NPH XUMAYECKHX peaknmax. B rex
caydJasX, KOTHa OHM YTBEeDMAaad, 9TO HM AeHCTBHUTEJHHO
yAalloch HOJIYYATH 30JI0TO U3 JPYIHEX METANIOB, BCE 3T0 00'b-
ACHANOCh WIM CO3HATENBHBIM HAAyBaTeJIbCTBOM, WM SKCIIe-
pUMeHTaIbHO ommOKo# (mampmMep, 300T0 M3BIEKATIOCH U3
KaKoro-1m6o XIMAIeCKOTO COeMHEHHsI, CofepKallero 30J0T0,
myTeM 3aMeNeHHA 30J0Ta APYIHM METalIOM, a HEeHMCKyIIeH-
HOMY dKCHEepEMEHTaTopy Kasajoch, YT0 OH IpeBpaljaeT 3ToT
MeTAJLI B 30J10TO).
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Haxr toasko msobperenublit KpykcoM comETapHCKON CTal
H3BECTeH OCTAJILHBIM (HU3MKaM, BO3HHKIA 3aJgada cdUeTa
ans@a-vactun. B comaTapuckome Kpykca Takoii cuer HeBos-
MOJKeH, MOTOMY 49TO HIOJKA HAXOJHTCA CINIIKOM OIH3KO OT
sKpaHa (HECKOJIbKO MIIIAMETPOB) W B Ka’KObIH MOMEHT Ha
9KpaH CHILIETCA WEABIH T0MAb albda-dacTHIl, TaK ITO COCIA-
TaTh UX HET HAKaKoi BoaMokHOocTH. Ho ecim mocraBHTH mpe-
mapat ¢ H3BECTHHIM KOJWIECTBOM DAajEa HOCTATOTHO JAIEKO
or sKpaHa (HO Tak, YTo06BHI MEMKQy MpemapaToM W 3KPaHOM
OB He BO3AyX, HOTJOIMAIui ambda-IacTHNB, a 0e3Bo3-
AyIIHOE HPOCTPAHCTBO), TO MOKHO GYyMeT COCIMTATh KOIATe-
CTBO BCHBIMICK, 3aTOPAl0IINXCA HA Ka’KAOM KBaJipaTHOM CAH-
TAMETPe MOBEPXHOCTH HKpPaHA B CpefHEM B TeUeHHE CEKYHHHL
Orciofia ye OygeT JIeTKO COCYATATh, CKOABKO alIb(a-gacTHI]
ACOyCKaeT HmpemaparT mo BCeM HAIpPaBICHHAM, T. €. Y3HATH B
KOHIIE KOHIIOB, CKOJBKO adb(a-9acTHI] WCOYyCKAeT Ka’K/Ibli
rpaMM pajls B CEeKYHAY. SHATE 3TO YHCIO BajyKHO IO ABYM
NMpAYAHAM: BO-IEPBHIX, €CIH MBI 3aT€M KaKAM-HUOYABL CIOCO-
GoM wu3MepEM 3apA, YHOCHMEBIH BceMH axb(a-4acTHIaMH,
KOTOpBIE BBUIETAIOT B CEKYHIY W3 rpaMma pagus, TO MBI MO-
MEeM, pasfelWB €ro Ha YHCIO ITHX YacCTHUI, Y3HATH 3apsp
OTHEeNbHON anb(a-4aCTUOBI; BO-BTOPBIX, 3HAA YHCIO ajibga-
9acTHI, HCIyCKaeMBIX B CEKYHJy IPaMMOM pajins WIA ypaHa,
MBI TEM CaMBIM 3HaeM, CKOJBKO aTOMOB pajfusa HIH ypaHa
pacmajiaeTci B CeKyHAY H3 o0INero 4mcia THX aToOMOB B Off-
HOM TpaMMe,— MHBIME CIOBaMH, MBI CyMeeM BBHIYUCIUTH GHI-
CTPOTY pacmajia pajms U ypaHa.

B 1908 romy memenkwmii ¢uswk J. Perenep meiicTBuTenbHO
OCYIIECTBWI TaKOM moficueT 4mciaa Bemblmer. Ho ator Meron
cuera ainb(pa-9acTHI[ HE OYEHb HAfEMEH, TAK KaK OH CHJIBLHO
3aBUCHT OT COCTOSIHMS TVIa3 HAaGMI0aTeNs: r71asa 09eHb OLICTPO
YTOMIAIOTCA, ¥ HO3TOMY Hofcder aixbga-dacTul] mo Habawoje-
HEI0O BCOHIIEK Ha DJKpaHe M3 CEePHACTOTO IuHKa Tpebyer
MIJIGOHA IpefocToposkHocTel. DH3HKE CTPEMIIINCH 3aMEHUTH
MeToJi BCUBIIIEK KaKAM-HAOYAb ApYTHEM, Gojiee 0GHEKTUBHBIM
(me Tak cHIBHO 3aBUCAMAM OT HaGmiofarelds) W moToMy Go-
Iee HaJeKHBIM MeTof[oM. TaKHX MeTOf0B GBLIO HIPUAYMAHO
HelasX TPH — OfMH 3aMedaTelbHEe APYroro. JTH TpH 00beK-
THEBHBIX METOfla OOHADY/KeHHUs OTHEeNbHHIX alb(a-4acTHH MBI
[0 HOPAAKY ONMOIEM W TOJbKO mocle 3T0T0 mepeiifieM K TeM
pesyiabraraM, KoTopele GBLIN € DOMOINBI0 STHX METOJOB IIO-
Ay4eHBL

HauGoxnee mpocTeiM mo mAee cmocoboM sBiageTca ¢orToTpa-
¢mueckuit. Benp amba-uactmma BhIsbIBaeT 3aMeTHOE JeiicT-
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BHe He TOJbKO TOrJa, KOrAa OHA IajaeT Ha (PIIoopecnupyro-
mui 9KpaH, HO H TOIfa, Korja oHa majgaer Ha (ortorpadm-
9eCKYI0 OIAaCTHHKY.

B 1910 rony smomen KumocuTa BEEMAaTeNbHO H3YIHI feif-
cTBHE OTAeNBHBIX aiabda-uacrmm Ha (ororpadauecKyo mia-

Puc. 15. Tper: a-wacThn: ¢) BaGAIOfaeTCA ABe TPYNOLI O-94CTHI, H3+

Jly4aeMEIX TopHeM, ¢ mpoberamMu (B Bosxyxe) B 8,6 m 4,8 cM; doro Uen-

BHKa; 0) Q-JIyYd OT TOYEYHOro MCTOYHHKA mojoHHS; oro Upan Hoamo-
Kiopm.

CTHHKY W HAIeNX, 9T0 Kaykaasd anba-yacTUOa BHIBHIBAET 3a-
MeTHOE HOYepHEHHe TQIO0 B€PHHINIKA CBETOYYBCTBHTEILHOTO
cios, Ha KoTtopoe oHa ymaisa. Ilocie Toro, Kak mIacCTHHKA
OpOsiBIEHA, MOKHO COCYATATH IO, MAKDOCKOIOM KOJHIECTBO
MOYePHEBIIAX 3epHBINIEK, W 9TO [acT YHCI0 ajibga-vacTHI,
yOABIIKX Ha OIAcTEHKY. MoMHO HOCTYmHTh W TaK: JOTPO-
HYThCA [0 KaKOro-HEOYIEL MecTa CBETOYYBCTBHTEIHHOTO CIOA
oCTpHeM HrOJNKH, KOTOPHIM MBI HpefBapUTEIbHO KOCHYIHCH
papmoakTHBHOTO mpemaparta. Ceifgac ke HEKOTOpOe HAYTOM-
HOe M COBepHICHHO HEBHAEMOE KOJIMYECTBO PaJMOAKTHABHBIX
aToMoB mepeiiier Ha ororpadEIecKy0 IIACTHHKY., ITH aTO-
MBI CTQHYT HCIYCKATh BO BCE CTOPOHH axbgha-uactunsl. Hexo-
TOpEle W3 anb(a-9acTHL IOJETAT B CaMo#l IUIOCKOCTH Iuia-
CTHHKH, IPOHU3HIBAA ONHO 36PHO CBETOUYBCTBHTEILHOTO CJIOA
8a apyraM. Ecim gepe3 HEKOTOpoe BpeMs IIPOABUTH IJIACTHH-
Ky, TO Ha Heil OyAyT ABCTBEHHO BHIHEI CJIEbl MPOMYABIIAXCSA
aasga-gacTHI, B BHAE JyUeil, pacXofSMHAXCA BO BCE CTOPOHEI
OT TOTO MeECTa, [0 KOTOPOTr0 MEI IOTPOHYJIHCH HIOIKOM,
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®ororpaduueckuii MeTod He 0UeHb yMoGeH HAa HpaKTHKe
H IOTOMY He ToJyumn Godsmoro pacmpocrpaEenud. I'opasfo
ymoGHee oKasajicsi APYrod MeTOR — 3IeKTPUIECKHiH, KOTODHI
os1 m3obperer B 1908 rony PesepdopmomM m ero momommum-
KoM Ieitrepom.

Npes atoro cmocoGa saxdodaercs B claefyiomeM. Msr 3Ha-
eM, 4T0 Kakjas axba-gacTuna, BleTeBHIag B KaKoH-HUGYHAb
COCYJ C rasoM, OPOU3BORUT B 9TOM ra3e MOHW3ANMIO, OTPHIBASA
9JIEKTPOHEI OT MOJIEKYJ rasa, ¢ KOTOPHIMA OHA CTAaJKHBAETCA,
U IpeBpamiasg 3TH MOJEKyJsl B uOHHL IIpm TakoM croiKHO-
BeHWH, KaKk HETPYRHO cooGpasWrTh, BOSHHUKAET cpasy Iapa
3apsAKeHHBIX YaCcTUN — OfHA YaCTHIA 3apsikeHA IOJOMKO-
TeIbHO, & [Pyras OTPHLOATEIbHO — Hapa HMOHOB, KaK IpHHA-
TO TOBOPHETH. duciio MOHOB, 00pasyeMbIx Kapmoit ambga-ga-
cTHmeid, oueHr Beamko, MbI 3maeM, HampmMep, 4To auabda-
9acTHNa, JeTAlan co cKopocthio 19 220 kM/c *), mpoussogut
B BO3JyXe [BECTH THICAY ODap HMOHOB Ha KaKZOM CAaHTUMeETpe
cBoero mytda. Ho, Kax HU BeIMKO WUCIO DTHX HMOHOB, OHO BCE-
TAaKM CIHIIKOM MAaJO0 [ TOro, 9To0H UX MOKHO OBLIO He-
mocpefcTBeHHO oGHApYKuTh, Heo6XoguMEl HeOOHIKHOBEHHO
9yBCTBHTEIbHEE HOPHGOpPH, 4TOOBL YHAJNOCH H3MEpUTH 3JIEK-
TPUECKAH TOK, 00pasyeMulii HECKOIBKEME COTHAMHE THICAY
DBIKYIIMXCA  DJIEMEHTAPHBIX  DIEKTPHYECKUX  3apsfioB.
B 1908 ropy Taxmx 4yBCTBUTEILHEIX H3MEPHTEIBHBIX HpUGO-
poB BoBce He Oburo. Jlump B 1928 rogy mememwomy ¢usury
TodMamy ymanock mocTpouTh Takoil mprGop, ¥ TO OH HACTONb-
KO Kampu3eH W YyBCTBHTENEH K MajeHmuM BausgamaM (mox-
Hemmb Ha HEro — W OH Yy’Ke paccTpomiacs), 910 paboratsh ¢
HEM BechMa 3aTpynmEuTenbno. Pesepdopn m Teitrep u He
CTAJH CTPeMHUThCA K TOMY, YTOOBI HEMOCPe[CTBEHHO OGHApY-
JKATH MOHEBI, o0pasyeMbie OTHENbHOH anbga-gacrmmeir. Omm
coo0pasmian, 9T0 MOKHO YCHJIATH WOHHU3YIOIMee JelcTBUe
anb(a-9acTUIBI, €CIH B TOM COCYyJe C Ta3oM, gepe3 KOTOpHIA
0Ha mpojietaer, OymeT CAIBLHOE DIEKTPUIECKOE HOJNE: B 3TOM
BIEKTPATECKOM IMoJle KaKOHA MoH, o0pasoBaBUIMiicI B pe-
syJabTaTe feicTBuA anba-4acTUOB, MOIYIAT GOMABINYI0 CKO-
pOCTh M, CTAJIKMBAsCh C APYTMMH MOJEKyJIaMH rasa, caM B
CBOI0 OYepelb IPOM3BEIET MHOMKECTBO HOBBIX MOHOB; 9TH IO-
CIe[HVE TOMKE PasTOHAIOTCA B CHIBHOM IOJE, M KayKIBIA U3
HOX cHOBa oGpasyer MHOTO [APYTMX HOHOB ¥ T. M., H T. [.

*) C TaKoH CKODOCTBHIO JETAT alb(a-IacTHOBI, UCIYCKAEeMEBIE Tak
HaseipaeMbeiM pagueM C/, ogfHEM H3 NDPOAYKTOB pacmaja pajoHa (cM.
HIKE) ,
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Wonnsanma Gypmer pacTH Kak JaBHHA, W MOITOMY €€ JETKO
Oynmer o0Hapy’KUTH faske W HE CIMIIKOM TYBCTBHTEIHHBIMA
npubopamu.

Cuerunk anba-yacTum, CKOHCTpyupoBammbii Pesepgop-
nom m Teiirepom B8 1908 romy, 6Bi1 ycrpoem tak. Ilo ocm
AIAHHOTO Jarynuoro mmamaapa (25 cm mamuwn, 1,77 cM B nma-
MeTpe) IPOXOAUT IPOBOJOKA. ITa MPOBOIOKA HM30JIMPOBAHA
OT NUJIWHAPA, IIOTOMY YTO OHA BXOAWUT B LIIMHAD M BEIXOAAT
13 Hero 4epes coemuaidbHbIe 900HUTOBHIe m3oaATOpH. U3 mm-
JAUHApa cJerka OTKAYWBaeTCa BO3AyX (OMBIT MOKAa3aj, 4To
HOHN3ANMOHHAA JaBHHA JydYme Bcero o0pasyercd B Bo3lyXxe,
KOIZTla MNaBJIEHWE PAaBHO HECKOJBKAM CAHTHMETPaAM PTYTHOTO
cronba). ITocpemcrBom Garaped aKKyMyJATOpPOB, OJUWH IOJIOC
KOTOpOH 3a3eMileH, a APYTro# CoefUHAETCA CO CTEHKAMH Ja-
TYHHOTO LOHJINH/DA, CO3HAETCA CHIbHOE DIEKTPUIECKOe II0Je
MeKIy CTeHKaMy OWIHHApa u NIpoBodoxoi. IIposomora coe-
AWHEHA C YYBCTBHTEJBHHIM NpPuGOPOM, W3MEPAIOMUM TOK.
B opEOM m3 3GOHWTOBEIX H30JIATOPOB CAEAAHO MAJEHbKOE OT-
BepCTHe MJIA BOyCKa ajbda-1acThi, OPUKPHITOE TOHYAKMIAM
CIIOfAHBIM JHCTKOM. HakK TOombKO andb(a-9acTHOma BIETAET
BHYTPh OUWJIHHApDA W HMOHMW3YeT B HEM BO3AYyX, KaXKAblid u3
o0pa3oBaBmMIEXCA WOHOB ceiyac e pAasrOHAETCA CHILHBIM
JMEKTPUIECKAM MOJIEM, CYMIECTBYIOINAM MEKIY IPOBOJOKOM
M CTeHKaMW MWINHAPA, W HAYAHAET HPOA3BOJHUTH HOBHIE HOHBEL
JlasmHa pacrer m pasBEBaercsa, Kak OBLUIO OMHCAHO BHIMIE,
B pesyiabrare 3TOro 0T CTeHOK NWIWHADPA K IIPOBOJIOKE HIET
3aMETHHIA DJIEKTPHYECKHAH TOK, HOMAJAIOIAA B IYBCTBUTEIb-
HBI DIEKTPOMETDP, ¢ KOTODEIM COeNWHEeHa mpoBodoka. Hurs
2JIeKTpOoMeTpa B3ApArdBaeT KamIbIA pas, KOrfia B Hero Ioma-
HaeT TOK, W BCE ee ABIKeHHA 3alMCHBAIOTCA HA KHHOIUICHKE,
ABUMIKyINelica mepex sjJeKrpoMerpoM. Takoe yerpoiictso mo-
ssoamio Pesepdopay m Teiirepy ormeuars mnpoxosmaerne
OTREIBHBIX adba-gacTun depes mpubop fase W TOrnma, Kor-
na 9gucao axbda-gacTHm MOCTHTAI0 THICAYM B MUHYTY.

Bnocaencrenu Teiirep, yxe mesaBucmmo or Pesepdopra,
paspaGoTall W ycoBepmIeHCTBOBaJX 9TOT cYerymk. «Cuerumm
Teitrepa — Mromzepa», mpefcTaBIARIUE RadbHelmee yco-
BepIIeHCTBOBaHWe OMHCAHHOTO 3/leCh cueTanKa Pesepdopna
u Ieiirepa, ABNAeTca OMHAM u3 Hambolee 3aMeUaTENbHHIX W
YTYBCTBUTEILHEIX NpHOOpPOB coBpemenHolt ¢pumsmrdm. Ho MBI He
OymeM ommCHIBATH €ro yCTPOHCTBO MOAPOGHO, MOTOMY 4UTO €ro
OCHOBHAA mWfed TaKasd #e, KaK y cderymika Pesepdopma m
Teiirepa. 3aMernm TonbKo, 9T0 cuerynk [eiirepa — Miomtepa
0YeHb TYBCTBHTeNEeH He TOJbKO K BJAETAIOMMAM B Hero aib(a-
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gactAmaM, HO W K OBICTPEIM BIEKTPOHAM, H K [ADYIrEM da-
CTHIAM.

PacemorpuM remeps m Tpermii, Hambosiee 3aMedaTeldbHEIL
cIocol «BANETh aTOMBI» — CIH0CO0 KOHJEHCAIWH BOASHHIX Ha-
pos, npunymannsii aEramiickaM ¢usukom Y. T. P. Bmanco-
HOM. JTOT cmoco6 3aMedarelieH TeM, 9TO OH HO3BOJAET He
TONIBKO 0GHAPYKEBATH OTHEIBHBIE GHICTPO ABHKYIIAECH 3apsA-
JReHHBIE aTOMBI W DJIEKTPOHBl, HO W BHAETh W H3yd4aTh Te
OyTH, 0 KOTOPHIM 3TH dacTmubl asmKyrcsa. OcmoBHad mues
COCTOHUT B CIeXYIOINEM.

Ecam B Bo3gyxe HaXONATCA Mapsl BOAH HIN KaKoH-HEOYIb
npyro#t skumKocTn (HampEMep, HaphHl CHHPTA), TO OHHE ceiidac
JKe TPeBpaTATCA B JKAJKOCTH, ECIH TOJBKO JOCTATOYHO CHIb-
Ho uX oxiaguth, Odenb MpPoCTOR cmoco0 OXIaMAeHAA 3aKIIO-
4aeTcsa B TOM, 9T0GH 04€HDb GHICTPO yBeAWIUTH 00BEM COCYHA,
B KOTOPOM HAaXOMaTCA 9TH maph. MosKuO cHenaTh, HaIpuMep,
TaK: yCTPOHTH KaMepy B BAfe TPYOBI, IO KOTOPO# XOAHUT HOP-
menb, Ecan GpicTpo BRIABEHYTH STOT HOpPHIEHB, TO BO3AYX C
BOJAHBIM HApOM, HaXOJAIMANCA B KaMepe, ¢cPa3y pacOIAPHTCH
m ero remumeparypa ceitdac ke ymamer. Ilpm atoM Bomsmoit
map OpeBpaTATCA B Meldbdaiimme BofAHbIe KameJbKH, pacce-
AHHABIE 110 KaMepe B BHUIEe TyMaHAa.

N3yuan oGpasoBanme 3TOr0 TyMaHa, BHIbcoH 0GHApPYKHI
saMedateababii gaxr. Om mamen, uto TymMaH ofpasyerca He
Bcerna. Ecam mpocrpaHCTBO B KaMepe €OBEPHIEHHO YACTO H
He COMePIKAT Jaske MUKPOCKOOMYECKHX NBUINHOK, TO, HECMOT-
pA Ha CHIbHOE OXJaKNeHWe KaMephl NPH BHIABUIAHAHW IOPII-
HA, TyMaHn He oOpasyercsa. Bomamo# map ocraercs mapom,
ocTaeTcsa, KaKk MSHKA TOBOPAT, B HePeOXJajKIeHHOM COCTOA-
nuu. Ho ecinm B KaMepe eCTh MEKPOCKONWYECKAS NBLIb, TO
map mpeBpaliacTes B KATKOCTh, I IPATOM TeM OXOTHEe, 4eM
aToit meLim Gospine. M3yamB aTo ABiemme Onmske, Buancom
npumea K 3aKIIOYEHAI0, UTO KaKAag MEKPOCKONHYECKAsd HEHI-
JUHKA ABIAETCA TE€M MNEHTPOM, BOKPYT KOTOPOrO IPOMCXONHT
komfeHcanua (crymende, MpeBpalieHrme B KHAKOCTH) BOMS-
HOro mapa. BOKpyr KasKmo# MHUKDPOCKOIMYECKOH NbIIAHKA
o6pasyerca kKameaska Bofel. Ho He TONbKO OBUIMHKH, Iia-
BalIue B BO3AyXe, MOTYT CIY;KHTh TAKMMH HEHTPAMH KOH-
nemcanud. Ecim B BosgyXe HEKOTOpPOE KOJIHIECTBO MOJIEKYJ
HOHM30BAHO, T. €. €CIE B HEM eCTh HEKOTOpOe 9YHCIO 3IIeKT-
POHOB W 3apseHHEIX DIEKTPAIECTBOM MOJNeKya (HOHOB), TO
KOHJHCAIWd I1apa OPOHCXOAHT COBEPHIEHHO TaK J’Ke, KaRr
ecim Gbl TaM OBlIa MEKpOCKONMYECKAasA WbLIb. Beixommr, 410
He TONbKO KpPOXOTHbIE TBepfble HIBUIDHKA MOTYT CIY)KATH
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OeHTPaMd KOH/IEHCAUHN, HO W HOHBI (3JIEKTPOHBL M 3apsiKeH-
HBle MONeKyasl). BoasHoil map MosKeT oceaTh Ha STH HOHBHI,
06BONaKMBAsg UX KallelbKaMu BoObl. Ecim B KaKkoM-HHOYAB
MPOCTPAHCTBE CONEPIKATCS MEPeOXJIaKNeHHKIA BONAHON Hap,
KOTODHIL X0Ted OBl CryCTATHCS B JKEIKOCTH, HO HE MOJKET
BCICACTBHE OTCYTCTBHA MOAXOMAINAX HEHTPOB KOHAEHCALNH,
TO CTOHT TOJNLKO 06pa3oBaTh B 3TOM IIPOCTPAHECTBE ROCTATOU-
HO GoxbIIoe KOIMYECTBO MOHOB (HAampAMep, peHTTeHOBCKUMHA
ay9aMnd), Kak map cefigac Ke ocefaeT Ha 3THX MOHAX U BO3-
guKaer tymaH. Ilo-smmumMoMy, o0pasoBanme TyMaHa W JOMK[e-
BHX KaIelb B Hamiei arMocepe TOe CBA3aHO ¢ HAIAYHEM
B BO3[yX€ IBUIM U HOHOB.

B 30-e ropsr GeuIm OpomedaHBI MHOTOYUCIEHHBIE OIBITHI,
melib KOTOPHIX GBLIa — yCcKOpUTh 06pasoBaHAe [OM/IEBEHIX
Kameab IyTeM pas0pachlBaHHA C caMojleTa B3apAKeHHOTO
mecKa WIW 3apA’KeHHON ObLiM. XOTA HTH OOBITHL W HE JAJH
IEeHHHIX JJfA CelbCKOr0 X03SiCTBa pesyibTaToB (TaKoil «HC-
KYCCTBeHHBI J0Ib» Haj Goapmioil Teppuropueil morpebo-
Bal GBI CIMIIKOM GOMBIIMX 3aTPaT), TEM He MeHee eHCTBH-
TeJIBHO OKA3aJ0Ch, 9TO BOKPYT 3aps/KeHHBIX OBUINHOK 00pa-
3yIOTCA MO’KJeBble KAIA. JTOT MEeXaHU3M BO3HHKHOBEHHS
KameJeK AOMIA M MeIbYailiiAX KamejeK TyMaHa, HCCIEXOBaH-
et Bunsconom eme B 1893 romy, momor emy B 1911 romy
HDOCTPOUTH IPHGOp, MTO3BOJAIOMMA «BHETH ATOMEI».

Unes Buascona ouenn mpocra. Ansda-gacruna (mam mpy-
rag 3apsiKeHHas OBICTDO [BEKYIIasfcCsA 9acTALA) BIeTaeT B
KaMepy, B KOTOpOo# HaXORATCA BO3AYX ¢ BofsgHEIM mapoM. Ha
OyTHE 310t gacTHHBl o6pasyercd GOJbIIOe KOAHIECTBO HOHOB.
Ecam ouens 6BICTpO yBeAHYATH 0GHeM KaMmepsl (HampHEMep,
BBIIBHTaf IIOPIIEHB), TO BOMAHON Hap OXJAMATCA H Cpasy
e ocsAleT HA MOHAX, KOTOpHIE T'YCTO YCEWBAKT IYTh Ipomes-
el 3apAMKEHHON TacTEOH. BOKpYyr KasKmoro moHa o0pasyer-
cs KpomiedHad KameabKa, HO TaK KaK MOHOB OYeHb MHOTO, TO
KameJdbKM COJBIOTCA B IHeloe okepeibe KaleleK, B MIAHHYI0
CTPY#KY BOAbL. Ty CTPYHAKY MOKHO GyHeT IpOCTO yBHAETH
1Ja30M, H MOKHO OyfeT, ecid MH TOJBKO 3aX0THM, cdoTo-
rpadupoBarh. MBI yBHIAM (TyMaHHBIA CIe€N[», KOTOPHIA TOTHO
BOCIIPOMBBOJAMT TOT IyTh, IO KOTOPOMY TONBKO 9TO IPOMIIA
3apa/kenHas dacTanma. MH yBEAEM OyTh OTAeNbHOHE amxbha-
gacTHIE WIA OYTh OTHEIBHOTO piekrpona! B commtapuekome
Kpykca MBI BHAEM Tropasfgo MeHbIIe: TaM KaKgasg aib@a-
JacTHma OTMedajia BCIBIITKOX HA BKPAaHe TOIBLKO ONHY TOUKY
cBoero IIyTH — TOYKy HepeceveHns IMyTH ¢ SKPAHOM,— a 371ecCh
MH YBHIAM Becb ee myTh B IexoM. MEI cMoiKeM yBHJeTh
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CBOWMN TIila3aMi, KaKk TyTH GBICTPEIX aXbda-dacTHN HCKDPHB-
AAITCA B CHIBHOM MATHATHOM IOJNE, MBI CMOKeM YBHJETH,
Kak anbga-7acTHIa MEHAeT HAUNpPABIEHAE CBOEro [ABIKEHHA,
CTONKHYBINNCH ¢ KAKAM-HAGYAH aTOMOM, MBI CMO3KEM YBHJETh
BCE TO, 0 YeM aToMHasg (H3WKa paHbIIe rOBOpHWIa, HE HMe:d

f
K peseplyany k& wacocy
Puc. 16. CxeMaTH49ecKoe m300paskeHe KaMepsl Bmiascoma.

HAKAaKO# BO3MOKHOCTH HETOCPE[CTBEHHO IPOBEPATH IPaBUIib-
HOCTh cBomx ciaoB. Ilomcrmme ramepy Bumancoma moskmo Has-
BaTh OHAM W3 CAMBIX IyNECHBIX (M3MYeCKHX NPHGOPOB, H30-
6perennsix B XX croieran.

3ammcreyem m3 kumrm Pesepdopma, Uemsurxa m dmmmea
«Jlyan panmoaKTEBHHX BemecTB», Bhimesmeil B HemGpumxe
B 1930 romy, mompo6moe ommcamme KaMephl Bumbcona:

«HoHCTpyKUMA KaMepsl, ¢ Koropoil pabotan Bumiscon,
BHHA Ha OPUJIOKEHHOM pPHCYHKe, 3aKpHITaA TOJCTHIM CTEK-
JoM IWIMHIpAYecKaa KaMmepa A, guamerpoM B 16,5 ¢M u BEI-
coroii B 3,4 cM, mpexcrasiser co6oil IPOCTPAHCTBO, B KOTO-
pOM TONYYalTCsA OyTH dacTui. Pacimmpenue gocruraerca mo-
BOPOTOM BeHTWIA B, KOTOPHIA COeJWHSET NpPOCTPAHCTBO IIOJ
,,I0ONIoM* KaMeps! ¢ cocyxoM C, I3 KOTOPOro IpeaBapUTeSbHO
yhaleH Bo3ayx HacocaMu (depe3 CTeKIAHHyl TpyORy, yKa-
3aHHYI0 Ha pucyHKe). IIpm OTKpHIBAHMM BeHTHIA ,IOL° Ka-
Mephl BHE3aIIHO OmyCKaercd M0 YIOpa Ha Pe3HHOBYI IO~
knagry. Jepesannsie mmraaape D caymar ToabKo mia Toro,
9106Bl 06'bEM BO3[YXa, mepeMemalomerocsd Ipn pacliiupeHnw,
Ob11 MeHbme. Bentuns B ynpaBisercs ¢ HOMOIIBI0 MaATHH-
Ka, KOTODPHIA Of[HOBpEMEHHO BBHI3LIBAeT paspsfs MOIIHON KOH-
HeHcaTOpPHOH Gartapem Teped TPYOKY ¢ PTYTHBIM mApoM, IfAe
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MONy9aeTCA MApKasg BCOEIMIKA, OCBEMAIINAd MOPOCTPAHCTBO
BHYTPH KaMephl HACTONbKO MHTEHCHBHO, UTO MOJYIHBINHECH
OyTH 3amedaT/ieBalOTCs Ha miacTHHKe (oroammaparta *), Ha-
Be[eHHOTO HAa BHYTPEHHOCTh KaMephl 4epes CTeKJI0, KOTo-
pBIM OHa IOKpHITa cBepXy. Hamepa Bce BpeMsa HamoJHEHA

Rameoe & myMeyor
e 2.}
gl
I_
Topurers —3
(e — —
] _l i

Pme. 17. CxeMaTndeckoe m300pakeHme KaMepsl Bmiabscoma — Mamuay,

HACHINEHHBNM HapoM BOAH, TaK KaK ee KpHIOIKA W JHO IO-
KPHITHI TOHKHM CJI0EM BIa;KHOrO KeidaTuHa. Mexnay ,,II0TOIN-
KoM* # ,momoM” KaMmepsl IpE HaZOOHOCTH MoKeT OHITH
BKJIIOYEHO 3JIeKTpudYeckoe mose (¢ momompio Garapem), ciy-
Mamiee AjAA TOro, YToOBI yOpaTh HOHBI, 0GpasoBaBIIEECA B -
KaMepe, @ OYHCTHTH ee [IA ciaexyiomero omsita. [Ipu Toumoit
peryiupoBKe HPOMEKYTKA BPEMEHE MKy pacOIMpeHHAEM H
penslmKo# (ororpaduposarmeM) sTa Kamepa MO3BOJIAET MO-
JIy9uTh OYEeHb pe3Kme W fACHEE CcTepeocKommieckme ¢oTo-
rpagumy.

IIpn wayuenm:m HeKOTOPHIX ABIEHEN HEOOXONEMO HMETH
dororpagun myreit orpoMHOT0 MHOKecTBa aib(a-dacTHI,
HHOra — /10 OJHOr0 MmIEOHA. B aroM ciaysae meoOxomum
mpu0op aBTOMAaTHIECKOr0 THIA, KOTOPHIH MO3BOJAN OB IpO-
3BOJATH MHOTO pacHIfpeHWH KaMepH 4yepes 04eHb KOPOTKHe
npomeskyTka spemend. Jas asroit menm Ilumusy paspaGorasn
OPOCTYI0 KOHCTPYKIUI0 KaMephl, MO3BOIAIIIYI0 MOCHEeqoBa-
TEJAbHO IPOU3BOAUTH GOMBIIOE KOJNMIECTBO CHEMKOB. ¥ CTPOIi-
crBo xamepsl Illmmmsy msobpaskeno Ha pucynre. Toumo mpm-
THAHHBIA K OUIMHAPY HOPIIeHb KadaeTcsi B KaMmepe B3aj I
BIepen moj AeficTBHeM MoTopa. XOTA pacIINpeHHe KaMephl

*) Wnm pByx ¢QoToammapaToB, eCIH HY:KHO HOJAYYHTE CTEPEOCKO=
nA9eCKHe CHUMKH,
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5TO KOHCTPYKOMA NIPOMCXOAHT HE TAK BHE3aNHO, KaK KaMe-
PHL KoHCTpYyKmum Bmibcoma, Bce ke B Heil mosxydalorcd mpe-
Kpacuble (ororpadmm, €CIM TONBKO INO3a00THTECA O TOM,
970051 anbda-4acTUOEl BOYCKAJIHCh B KaMepy UIHWIIb HEIO-
CPeJCTBeHHO Iepef TeM, KaK NOpIIeHb 3aifiMeT cBoe KpaiHee
momoxenme (MaKCEMadbHEIA o0beM Kamepsl). Ecnm mpume-
HATH 3JIEKTPHYECKOe II0Je JJIA OYHCTKA KaMephl OT HOHOB,
TO OHA B COCTOAHHA PaGoTaTh, pACIIUPAACH KAKIbIe HECKONID-
Ko cexynn. IllmMmsy paspaGoranl MeTon OfHOBPEMEHHOMH
CBeMKH Ha JBHKYINelcs IUIEHKe [0 JBYM B3aWMMHO IepIeH-
AUKYIAPHLGIM HALOpPABIEGHMAM, 9TO O3BOJAET OMPE/ENUTH pac-
[IOJI0KEHNEe MyTell YacTUI B IPOCTPAHCTBE.

@Dororpaum, 3acHATEIE € TOMOIBI0 KaMephl Bnibco-
Ha, mpmBefeEbl Ha pmc. 15, a, 6. Ha ocmosamum stmx ¢o-
Torpadmii OOBIKHOBEHHO TOBODST, 4TO YHAJOCh 3aCHATH Je-
TAmue anbga-gacTANBl. ITO BHIPAJKEHHE He BIOJHE TOYHO,
TaK Kak (ororpagupoBannck coGCTBEHHO He caMH ajb@a-
9acTHUBL U FasKe He oOpazoBaHHble MMHU HOHBI, a BOJRAHBIE
KameJbKH, OCEeBLINE HA TAX HMOHAX IPW BHE3ANHOM yBeJMIe-
HOA o0beMa MmepeoxJajKkaeHHbIX BoAAHHIX mapoB. Ho mo stuM
BOJAHBIM KanejJgbKaM, TyCTO PACHOJIOKEHHBIM HA NpmOan3m-
TEIBHO HPAMOI JHAHAW, MOKHO 3aKIIOYATH, ITO 3[1€CH TOJBKO
9T0 HpOHEcHach adba-gacTHna, MOA00HO TOMY KaK BHJ MO-
TONTAHHEIX IOMefl W ABIMALIUXCS pa3BAJAH CBHIETEJLCTBYET
0 TOM, YTO Uepe3 CTpPaHY HpOILIE MOJYHINA BEJIHKOLO0 3aBOE-
BaTeNI.

Wrak, MBI MO3HAKOMWINCH € 9eTHIpbMA cmocobamu «BH-
eTh HeBEOHMOE», ¢ IeThIpbMA cmocobaMu maliopmats fdeiicr-
BHUSA OTHAEIBHBIX aib(a-gyacTAL: CcHOCOO BCHBIMIEK, cI0CO0 ¢o-
rorpadmueckuii, cnoco6 WOHmM3ANMOHHON KamepH Pesepdopma
z T'eiirepa, cnoco6 Buascona *).

PaccMoTpuM e Te SKCIepAMeHTAIbHBIE JaHHBIE MOACYE-
Ta anb@a-gacThI, KOTOpHIe OBIIM TONYYeHH! B pPE3YJIbTATE
OpUMEHEeHHUS DTHX CIOCOGOB.

B 1908 romy Pesepdopr m I'eiirep, mpuMmensia cBoi siex-
TPUYECKNI CYSTYHK, CYMENH COCIATATH UACIO anb(a-gacruim,
HCIyCKAaeMbIX KasKIbIM PAMMOM Dajfimd B CeKyHAY. JTa 3aja-
4ga He TaK JErKa, KaK MOKHO ObLIO OBl MMOXYyMAaTh, MOTOMY 9TO
B mpemapaTe pajmA Bcerfa KpoMe Pajus IPHCYTCTBYIOT. eie

*) 3a mpomegmee ¢ 1935 r. BpeMsa KaMepa Bmubcoma Geina cyme-
CTBEHHO MOAA(PUOEPOBAHA; MOABMIMCH M HOBHIE THOLI Kamep, m03BO-
asomue GEKCEPOBATH TPAEKTOPHA 3aPSKEHHBIX 9aCTHUI[ Hy3bIPhbKOBaA
(1952 r.) m mcxposas (1957 r.) kamepsL. (Tpun, ped.)
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aTOMBEI [PYrMX XAMHYECKAX 9JIEMEHTOB, 00Pa30BABIIEXCA B
pesyibTaTe pachajga aToOMOB pafua (MBI 3HaeM, 9TO aTOM
pajusi, EcOmyckas anb@a-dacTUIy, IpeBpamjaeTcA B  aTOM
pajioEa, HO BeJb aTOM DPajoHA B CBOI0 O4epefb HCIIyCKaeT
anap(a-gacTuIy, 3HAYMT, pacmajf INPOJOJIKAeTCA W [ajblie,
H B pesyiabTaTe IONydaloTCA APYTHE ATOMBI, KOTOpPHIE TOje,
OBITh MOMKET, UCIOycRaloT anba-gacTunsl # T. A.). Iloatomy
cpenn anbda-4acTdN, MCOYCKAeMBIX IpenapaToM pafus, He
Bce HCIICKaeT caM pajdii, a HeKoTopsie (Kak MPaBWIO, fane
Gonbmas 9acTh) HMCIOYCKAOTCA MNPOAYKTAMHE pacmaja pagns.
Mostomy Pesepdopx m Teiirep mommusl Obuix paszobpaTtses
B DTO# TMyTaHWIE M CYMeTh OTHENHUTh AJb(a-IaCTHUIbL, HCILY-
CKaeMble CAaMHUM pajfueM, oT aib{a-9acTul, UCIyCKAEMbIX ero
OPONYyKTaM# pacmafa. 3Hech Mbl He (ygeM BHaBaThCcH B ONM-
caHMe TOrO, KaK UM yOAI0Ch 3TO CHENaTh,— JOCTATOYHO CKa-
3aTh, 4TO WM 3TO yHakoch. Ilomnoe womxmgecrBo aibda-da-
CTHII, ACITYCKAEMbIX OTHUM TPAMMOM 9HCTOTO Pafds B CEKyH-
ny, okasaiock paBabsM 3,710,

Tpuanats ceMb MHIIAAPHAOB ATOMOB PAaNdA M3 BCETO KO-
AMYECTBA ATOMOB, COCTABIAIOINUAX OJHH TPAMM pafusd, YMWU-
paloT B TedeHHe KaKHOH CeKyHAH. TaxoB GBI BajkHHIA pe-
syasTat, noxydennsi Pesepdopmom u Teitrepom.

He Memns mu ogmoro pmusa, Pesepgopn u Ieitrep mpmery-
NHIM K Clenyiolmeil 9acTw cBoeil 3afadyu — K ONpeeJeHHI0
sapaga anba-gactunpl. OHE B3ANM CTEKIAHHBIA COCyHm, U3
KOTOPOTO XOPOIIEHHKO BBHIKAYadm Bo3myx. llpemapar pamms,
HCIIyCKABIOIUA ONpPeJelleHHOe M YK€ H3BECTHOE KOJIHIEeCTBO
aab(a-uyacTHI, ORI IOMeIleH HA CTEKISHHOE OMI0IEYKO, -Ha-
XONUBIIEeCa BHYTPH 3TOr0 cocyna. HaupoTus Gmiomegra ObLIa
pacmojioskeHa MeTaJUIMdecKad MIACTHHKA, COeIAHEHHAsA C
09eHb YYBCTBHTENHHBIM JJIEKTPOMETPOM, ¢ IIOMOINBI0 KOTOPO-
ro GBIIO BO3MOYKHO M3MEPATH MaNAINAil HA TUIACTAHKRY JJIEeK-
rpudeckuii Tox. Hy:xmo Obimo He 3a0bIBaTh emie 06 ommOM
HeoGXOIMO#i TPeIOCTOPOKHOCTH: TpeapaT pafusa HCIyCKa-
et Kpome aub@a-mydeil eme u Geta-Iydw, KOTOPHE B 3TOM
oIBITe COBEpIIeHHO He HY)KHBL. [loaToMy Bech cocym GbLI Io-
CTABIEH MEIY IOMIOCAMH 2JIeKTPOMATHHUTA, MACHUTHOE IOJIe
KOTOPOTO CAYyBAaJo NPodYb GeTa-Iydd, WCIyCKaBIIWecA IIpela-
paroM, TaKk 9TO HH OAMH DIEKTPOH GeTa-rydeil He Mor HoOJe-
TeTh N0 MeTaJIMYecKoll NIacTUHKH, COeNUHEeHHOW ¢ dJeK-
tpoMeTpoM. Anbda-Tydm He TaK ~CHIBHO WCKPUBISIOTCA
B MargmTHOM moje. llostomy omm foieranm o IuIa-
CTHHKW, W IONHEIE 3apAfx BceX anpda-4acTuI] MOT OHITH H3-
MepeH. . ’

138.



drm ombithi Pesepdoprma m T'efirepa moxasanm, d9T0 mMOI-
HEA 3apan aidb(a-9acTl], HCIYCKAEMEX B CEKYHAY OJHHUM
rpaMMoM 9HCTOro pagus, cocraBiasger 33,2 a6c. em. Tar kak
9mco 3TEX anba-gacTHn paBEHO 37 MUILIMAPAAM, TO 3apAf
anbda-9acTUI MONYIATCA, ecian pasgenuts 33,2 Ha 37 Mmi-
amapgos. OTcioma ciefyeT, 910 3apAf Kamuoil amb@a-gacTm-
met paser 9-107'° aGc. en. ITo UMCHAO HEHCTBUTENLHO IIpH-
6np3uTenbHO B [OBa pasa OOXbIIE, YeM JJIeMEeHTAPHBIA BIIeK-
rpmaeckuit 3apsan. (Homewmo, To, 9T0 0HO He TOYHO, & MUIIE
NpuCIM3ATEILHO B [ABa pasa 0odbime, 9eM OJIeMEHTAPHBIHA
BIEKTPUIECKU 3aps], 00BACHAETCA TOIBKO TeM, 9TO B TAKOM
TPYAHOM W3MepeHHM BCerja Heus0eKHBI HEKOTOphie OHIAOKM,
a coBceM He TeM, 4T0 3apAfn alb(a-gacTuisl TeHCTBUTEIHHO
9eM-TO OTJIIMYaeTCs OT YHABOGHHOTO 3apffa BOXOPOTHOTO
mora.) Tawkum o6pa3oM, MOKHO OBLIO CIATATH HEMOCPEHCT-
BEHHO JOKA3aHHBIM, 4TO KayKyas anba-dacThima HeceT HA
cebe MBOWHOW DIEMEHTAPHBIA 3apAN, H, CJIeJ0BaTeIbHO, TaK
Kak BendunmHa e/m B ee ciydae GBuIa y:Ke XOPOIIO HM3BECT-
HA, 9T0 Macca anbda-JacTANE B YeTHIpe pasa OOIbINe MacChl
aroMa Bomoponma. Jdrto m yrBep:kmanu Pesepdopm m Comnmm
eme B 1903 rogy, Korma oHE BIepBbie BBICKA3AJIA CBOK TH-
moresy O NipeBpameHmm 3ileMeHToB. I'mmotesa Pesepdopma
u Congm BRImep:Kada ele OMHO MCIBITAHUE.

B 1909 rogy 9. Peremep moBropma omsithi Pesepdopaa u
Teiirepa, maMepAsa TakuM ke CHOCO0OM 3apAf, HePEHOCHMEIR
anb@a-gacTumaMa. Pasiname 3aKIi0YaNOCh JHAOIL B TOM, 4TO
OH B TO ke BpeMsd U IOJCYATHIBAJI 9IHUCIO anbga-yacTuil, HO
He ¢ moMompbl cuetamKa Pesepdopma — Teiirepa, a permer-
PHEPYS BCUBIIKHE, JKPAaHOM, HA KOTOPOM BO3HUKAJW BCHBIIIKA
npE TafeHmd anb@a-gacTHi, CIyRUI HeGOJNBIION anxMas.
B pesynbrate atoit paborei y Peremepa momywamock eme Go-
Jee Tounoe, veM y Pesepdopaa u Teiirepa, snadenme sapsga
ans(a-gacTULBI, a KMEHHO:

9,58.1071% a6c. en.

Ecau pasmenuTs 310 TUCIO HA 2, TO MOJYIUTCH
4,79.10-10 aGc. ep.

9710 UHCIO 0YeHL GIM3KO K TOMY, KOTOpoe moiydmn Mumnm-
KeH, Korjaa oH m3Mepsan (CM. IpeIHAYI(yI0 TJIaBy) dIeMeH-
TapHBIH 3IeKTpHIecKuil 3apAml.

PaccMoTpuM eme ofHO BajKHOe CIENCTBHE, BEITEKAOIEe
n3 onkitoB Pesepgopma m Tefirepa. Mu1 3maem, uro macca
KasKgoro aromMa Bofopopa cocrasiger 1,662-10-% r, a Tax

139



KaK aToMHad Macca pagua 226, To, sHaTAT, Macca KayKIoro
aroma pagua pasma 3,76-107%* r., B rpamme pagumsa, cienosa-
TeabHO, mMeeTca 2,66 10* atomos.

N3 sTEx aToMOB KakAyl CeKyHAy pacmapgaerca 3,7-10'
aTOMOB, T. €. {0JiA, paBHAA Opobm

L1010
,

9ro 3HaumT, uTc JdI0G0e HAIMYHOE KOIMIECTBO AaTOMOB
pagusa yMeHBINAeTCA B TeUeHWEe KaKIOW CeKyHIH IPUMEpHO
Ha DOONTOPH MWILIHADAHBE JONH OPOMEHTa. BceaArmil, Kro
yMeeT BHIYMCIATH C OOMOIIBIO TaGaumpl norapudMoB, OYeHB
NleTKO COCYNTAeT, CKONBKO jKe HYKHO CEKYHI, 4TO0B MMeElo-
meecs KOMWYECTBO ATOMOB pagdA COKPATHIOCH, HAaIpHMep,
BaBoe. Heolxomumoe mia 3TOro 4YMCIO CeKyHX paBHO *)

1021
256,?.11810 -In2=15-10%c¢.
L

A rar kak rog cocrasiser 3,16-107 ¢, To, 4roGE y3maTsh,
depes CKOIBKO JieT HaHHOE KOJIMYECTBO aTOMOB Pajiusfg yMeHb-
MATCA POBHO BABOe, Hy:KHO pasgenmts 5-10'° ma 3,16-107.
Orser rmacut: 2epes 1600 ger.

9T10T HEOOBHIKHOBEHHO BAJKHBIH pe3yabTaT, MOIYIeHHBINA
TaKAM OPOCTHIM cOOCOGOM, cpasy o0bAcHAeT, modeMy Qu3sm-
KM, OTKDHIBIIHE pafdil, COYIH ero HeMCCAKAEeMbIM HCTOYHH-
KOM JHEPTuH, KAKHM-TO «BEYHBIM [BHTaTelleM», HHKOrga He
yCTAIMM OTHABAaTh BCE HOBble W HOBHIE 3alacHl YHEPTHH.
B peiicTBmTenbHOCTH pajmil ycraeT, DHEPrus €ro HCCAKAeT,
HO TONBKO BCE 3TO HPOHCXOOAT OdYeHb MemdenHo. Pajom
(oMamamua pafimsA) pacmagaeTcsA HANOJOBHHY B TeueHOe de-
THIpex AHeil (To4mee rosops, 3a 3,85 AHA), H DOITOMY yMeHb-
eHme ero pajJAoaKTHBHOCTH OBLIO cpasy 3amedeno. Ho
pagmii pacmagaerca HamojosumHy B Tederme 1600 ner, sma-
9uT, B Te4eHHe CaMoH JOJTrod YelloBEYECKOH )KM3HU JaHHBIA
mpemapaTt pagus OCTAHEeTCsA MOYTH TAKHM jKe, KAKAM OH GbUI.
Ho Bce e pagmii me Beden. Ecim 6Bl BaBHIOHCKEHA maph
XamMmypabu, mapcTBOBAaBINWII CeMb THICAY JET TOMY HAa3af,
HONIO}KEJ B CBOI0 COKPOBHINHAIY OfMH TPaMM pajds, TO B
Hallle BpeMsd, Jaske ecad OBl COKpOBMOIAWNA He OblIa pas-

*) In — marypaabanii JdorapudM. OH paBeH AECATHIHOMY JoOTa-
pudmy, nenensomy Ha 0,4343. (ToT, KTO He yMeeT BEITHCIATEH C JIOra-
puhMaMu, MOKeT OpU UTeHHH HPONYCTHTH BCe HPOMEKYTOYHBIE BBIK-
JajfKd d OpOCTO OPHHATH Pe3yabTaT Ha BepY.),
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rpaGieHa, B Hell ocrajoch OHl panua He Ooiblle 4eM He-
CKOJBKO JIECATKOB MWIIHTPAMMOB.

He 6GeckoHedeH, XOTA W OYeHb BEIHK, TOT 3alac SHEePrHH,
KOTOpHI pajuii pacTpaumBaer, NpeBpaiiasch B pajmoH. Ma-
MepeHHA IIOKAa3ajJl, 9TO ONMH TIPaMM pajfdsa HCIYCKaeT B
wac 140 kamopmit Teita. JTO KOJIMIECTBO TeILIA HCILyCKAaercsH,
ONHAKO ke, He OJHHM JMIOb YHCTHIM pajueM, HO TaKkKe H
TeMH paJnOAKTHBHBIMA IPOAYKTAMH pacrajfa pagds, KOTO-
phle Bcerfa NMPHUCYTCTBYIOT B pafideBOM MpemapaTe U TOKe
HCIIyCKAlOT IydYl DeKKepels, HArpesas BCe OKPY:KAIOHIAe
npeametsl. Hemenxuit gusur Tece (8 1912 romy) mompoGo-
BaJ WM3MEPHThL TEMIOTY, UCHYCKAeMYI0 IIPernapaToM 9YECTOrO
pajus, U3 KOTOPOro OBLIM yJgajleHsl Bce MPOLYKTH pacmaa.
Okasajoch, 9TO OQUH TpaMM YHCTOTO Pafusa HAeT BCero JHIb
25 ranopuit B 9ac, 1. e. 6,9-10-® ranopuit B cerynny. A msl
3HaeM, 4TO 3a CeKYHAy pacumajaercsi 9acrb pajds, paBHAA
1,4-10~"". 3maunr, Korma pacmajgeTcsi BeChb TPAMM pPafus, TO
BEIleJieHHAsA UM dHeprus (HpU mpesBpalleHUH B PafoH) Gymer
paBHa

6,9-1073
o = 2:05-10° [l

Yersipecra [OeBAHOCTO MUJINOHOB KAaJIOPHH — BOT CHOJBKO
SHepru:M OTHAeT rPaMM pajuA, mpespamiascsk B pagon! U 310
ele He BCA 3aKIOY9eHHAss B HEM 5Heprua: Bellb W PaJIOH
pacriajlaeTcsa fajbIle, OTAaBas SHEPruo eme u eme (B Hajb-
HelillleM MBI YBUIHMM, CKOJIHKO DHEPIMH BHIf[EISAETCS BO BCeil
JUIMHHON Oenu pajHOAKTHBHBIX IIpeBpallleHN#l, B KOTOpOM
npeBpallleHde pPafusg B PafioH ABIAETCSA JUIIL ONHAM U3
3enbeB). [l Toro 4ToGH MOHATH, KAK BEJIMKA 5TA DHEPrus,
3aMeTHM, YTO TP TrOpeHWH rpamMma Bomopona (a »To ogHA W3
CaMbIX DHEPTUYHBIX XUMHUYECKUX peaKmuil) BEIASIAETCA
34 000 wamopmii Temna, T. e. mpubamsureasHo B 10 THICAY
pa3 MeHbIIe, 94eM IIPH IpeBpallleHNd rpaMMa pDafdd B rpamMm
papona. Eme sexTmBHEe NONYyIUTCA CPABHEHUE, €CJIH DHEP-
rU0 MePecduTarh HA ATOMBL. OHeprus, BHACIAINAACA IIPH
nmpeBpalieHdd OJXHOTO aTOMa pajuA:

Ra — Rn 4+ He,
oKashiBaeTca (KaK IOKA3KIBaeT NMPOCTEHLKUI pacder) B MOI-
TOpa MIIIAOHA pa3 fodbime, YeMm sHeprus, o0CBOOORIAOINAs-

ca mpu o6pa3oBaHUA ONHOW MOJEKYJIH! BOAHI W3 BOHOPOAA H
Kucnopojia. Bce 2To mOKasbiBaeT, 9TO pajMOAKTHBHEIE SBIe-
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HAA — JIefiCTBUTENPHO HEYTO COBEPIIEHAO HECPABHAMOE IO
MacmTaly ¢ OOBIIHEIMA ABICHUAME XHUMHM.

Eme 6onee mBETepecHble NEQPE MOTYIAOTCA FIA IPOKOI~
maTenbHocTH Ku3u® *) ypama. Honmuecro anpa-uacrum,
HCIIyCKAeMBIX YPAHOM, GEIJIO COCTATAHO TAKHM K€ CIOCOGOM,
KAk U KONHYeCTBO YAaCTHI, HMCIyCKaeMsix pagueM. Otciofa
MOHO GBUIO BEIYHCAHTH H NPONOJRUTENBHOCTD JKU3HH ypa-
sa. Oxazamoch, 94T0 JaHHOE KOJIMYECTBO YypPaHA NOJIKHO pac-
MacThCA HATOJOBAHY B TeUeHWE UeTHIPEX € MOJOBHHON MUII-
amapAos Jet. ITo — orpoMHas nudpa gaske MO CPABHEHUIO
¢ TPONOJKATENIHHOCTHIO KA3HE pafgua. JeTwlpe ¢ MOJIOBHHON
vmmapaa Jger! Tpymuo maske mpefcraButh cefe Tawoil or-
POMHBI TPOMeRYTOK BpeMenm, OTciofia CileAyeT, 4TO pajgmo-
AKTHBHOCTH KYCKa YypPaHOBOIl pydasl He Moria OBl 3aMeTHO
YMEHBOIATHCS HE TOJBKO 32 KPAaTKAH CPOK deroBeIecKon
JKU3HMA, HO JaiKe W 3a NMPOMEKYTOK BpeMeHH, CPAaBHHEMEIN CO
BCell mcTopumeil 4YemoBedecTBa. PagmoakTHBHOCTH ypaHa IOd9-
ta GeccmeprHA. B 3TOM CMBICHe, KaK COBepINEHHO CIIPABERJIH-
Bo 3ameuaer Commu, ypaH, B CYIIHOCTH TOBOPA, TOpPasio dy-
JecHee ¥ 3aMedaTeldbHee, UeM pajUil: U3 BCeX H3BECTHHIX
HaM Bellleil ma 3eMileé KYCOK YPAHOBOH PYyAH 6GOJbIIe BCEro
HANIOMAHAET «BEYHHIN JBHTATeNb» — BaBeTHYIO ME4Ty H30-
Gperaremeil. bega B TOM, 9TO TOT «BeUHHI» WiH, Jydmie
CKa3aTh, «IIOYTH BEYHEII» JBUTATEJh HMeeT TAKYI0 MalleHb-
KYI0 MOIITHOCTb.

Tor ¢akT, 4T0 ypaH He ABJIAETCA «BEYHBIM JBHUTATEIEM)
Ha CaMOM fieJie U 9TO ¢ HUM, KaK C pPajudeM, MPOUCXONUT H3-
MeHeHHe, XOTA ropa3fmo Oollee MeJJIeHHOe, MOKeT OBITH JO-
Ka3aH TOCPEACTBOM HPAMOro OIEBITA: M3 ypaHa MOCTENeHHO,
XOTA ¥ BecbMa Me[IeHHO, BhIieideTcA rexdii. Jto o6HApy-
samn na omsite Copmu. Mel mpwBoguMm m3 ero kumkku «Pa-
Iuii ¥ CTpOeHWEe aToMa» PHCYHOK, M300pakaromuil mpuGop,
KOTODLI OH HCIOJBb30BAJN, U ONHCaHMe 9TOro mpubopa. ITO
ONMCaHNEe MOKET CIYKUTh XOpomeH MITIOCTpammed K CJI0-
BaM Toro ke Comum o TOM, 9TO COBpeMeHHuas (PU3MKA yie He
MOJKeT yTBEPIKAATh, YTO «ee Belmduailliue OTKPHITHA [eIaloT-
cA TpH TOMOINM OYeHb TIPOCTHIX TPHOOPOB, COOPYHEHHLIX
H3 TpPOBOJIOKA H CYpry4a», Kak € TOPAOCTHI0 yTBepaiAalia
cTapuHHAA HayKa. Pannoa}cmnﬂme H3MepeHnsn Tpeﬁymr
CIOKHBEIX IPUOOPOB M TOHYAMINEH 3KCIIePEUMEHTANBHON TeX-

*) llop «OPOAOMHKUTENBHOCTRIO HH3HAY DPARMOAKTHBHOTO dieMeH-
Ta MBI BCerjga MOHMMaeM TOT IIPOMEKYTOK BpeMeHH, B TeIeHHE KOTOpO-~
TO HaJN9HOE KOJUIECTBO ATOMOB STOr0 JIEMEHTA MOMKHO yMEHbIIUTBH+
¢A BIBOE,

142



mnku. Ho mammm cmoso camomy Copmmm: «Ha ¢orocmumie
IpeficTaBieH npubop, MCHONb30BaBHIAiicA B Moeil JabGoparo-
pzE. 3TO CeMb COBEPINEHHO ORWHAKOBEIX amImapaToB, CTOM-
IMuX pAMOM, HO HE3aBHCHMEIX W He CO00ImMamuxca ApPYr ¢
apyrom. Kampeii ammapaT cocTOMT B3 GONBINOA KONOHI,

Prc. 18. Ilpubop Coafmm AnA MOKA3aTeNbCTBA BO3HAKHQOBEHHS TelHA
H3 ypaHa.

BMeIalomeil 3HAYMTENbHOE KOIMYECTBO MCCIETYeMOro MaTe-
pmaia B BHAe pacTBopa. HouGsl cHaGKeHH KpaHAMH C PTYT-
HHIM 3aTBOPOM 0C€060#t (POPMEI, KOTOPEIA, COBEPIIEHHO W30-
fIApys Ha OHpeNeJeHHHIA CPOK COAEp/REMOe KOIG OT OKpy-
sKafomIel aTMocepsl, B TO KO BPeMs MOMReT GHITH OTKDHIT B
a000 MOMEHT TyTeM OTCACHBIBAHHA KHH3Y CTONGa PTYTH B
fapomeTpumuecknx TPyOKaX, TaK 9TO HAKOIMBINHECS B Kojabe
rassl MOryT ObIThb (€3 BCAKOTO BITYCKa BO3AYXa H3BIEYEHEI
AaA menbTaEuA Ha reimi. IlpmcyTcTBme Bosgyxa Kpaiine
Bpenno. ITysnipex Bosmyxa BeImYuHON ¢ GyJNaBOYHYIO I'OMOB-
Ky, OCTaBaBIIMiicA BO BceM oObeMe OOJNBINOA KoAGH miau B
pacTBope WIH jKe NPOHHKABMEA B KOOy B IIePHOA HAKOI-
NleHds rasa, o0bIYHO COBEepIIEHHO ryOmI omeiT. BomsmmrcTso
MPHCIIOCOGIEHNI HMeeT IeNbl0 INpeJBAPUTENBHOe TIATENh-
HOe yJajieHWe BO3QyXa M3 NpuGOPOB MO HAYajia ONHITOB.
MerToapl MCIOBITAHAA Ha TeJHH TaKKe COBEPIIEHHO HOBH. Onm
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OCHOBAHBEL Ha OTKPBITOM MHOM CBOHCTBe MeTajia KalIbIusd
[OTJIOMAaTh, MPH HATPEBAHHW B GE3BO3AYIIHOM IPOCTPAHCTBE
IO O9eHb BHICOKOHl TeMIepaTypsl, Bce CIe[sl Ta30B, 33 HCKIIO-
4eHHEM Ta30B THIA Telus W aproma. Takum o6pasoMm, HUY-
TOM{HOEe KOJIMYECTBO IOJydeHHOro requs (o0pI9HO He Gojee
Of{HOM THICATIHOM JOMHM KyOMYecKOro MHILIAMETpa) SBIAETCS
COBEPIIEHHO CBOGONHBIM OT CJEJ0B BOJSAHOTO Tapa H JPYTHX
rasos. HakoHell, ero mepeBofAT IpH IOMOIMU PTYTH B caMylo
MAJeHBKYI0 CIIEKTPOCKOIIMYECKYI0 TPYGOUYKY, KaKas TOIbKO
MOKeT CYINecTBOBaTh, W paccMarpuBanT ero cmextp. Hax
MOKAa3aJd MHOTOYMCIEHHBIC CIIEIUAJNbHbIE ONBITHI, JKEJITad
CHeKTpalbHasd JIUHHA Telusa MOMeT ObITb 3aMedeHa IpH Ha-
JIMYAA OfHOA MWIJIHOHHOW 9acTH KYGHYECKOTO CaHTHMETpa
requs (mam, 49To TO e caMoe, OHOW NATHMHIIIHADIHOM
JoiE TpaMMa). 9To, KOHEYHO, HAaUMEHbUIee KOIHYECTBO Ka-
Koro OB To MU GBLIO XMMHYECKOTO 3IIEMEHTa, KOTOPOe MOJKeT
6BITh 00HAPYIKEHO CTEKTPOCKOIIOM.

IToBTOPAA ONIBIT MHOTO Pa3s, MOMKHO A KasKIOr0 cocyaa
OIpEeNuTh MPOACIKATENPHOCTh IIEPHOA HAKOIUIGHHS TIe-
JIHA [0 TOTO0 MOMEHTa, KOTJa ero MOKHO 3aMeTHTh B BEI[e-
AAIOUXCA Ta3aX, U TAKEM 00pa3oM YCTAHOBUTH €ro KoJimde-
cTBO. fI HEOMHOKPATHO MOJNYyTaX TAKHM CIOCO0OM TejHuil u3
colleii ypaHa M, Kak OKasBIBATIOCH, HMEHHO B TAKOM Koldde-
cTBe, KaKoe MOKET GbITh 3apaHee BHIYHCIEHO U3 TEOPUH pac-
maga. Ha Kamayio ThicA4y TOHH ypaHa IIONy4aeTcsa OKOIO
IOBYX MHJUIECPAMMOB T€IHA B TOIY.

UYro ke momydaerca B Pe3yJbTaTe BTOLO MeJJIEHHOrQ pa-
JUOAKTHBHOTO IpeBpamieHus ypana? Bemme Mbr yxe rosopnm-
I O TOM, 9TO DaJMil MOJKEeH OLITH ONHUM H3 IPOAYKTOB
pacmaga ypasa (xotsa H He 0053aTeJbHO HEIOCPEJACTBEHHBIM
OPOAYKTOM). JTO BaKIOYEHHt Mbl OCHOBHIBANH HA TOM, 9TO
panuit BcTpedaeTcs BCerfa B Py/ax, KOTOPEIE COTEPKAT ypaH.
Iloxaskem Temeps, 9T0, 3HAA IPOMOKUTEILHOCTD HUZHA ypa-
Ha ¥ pajfus, MOKHO HOBEPTHYTh 9TO 3aKJIIYEHHE emle H He-
KOTOPOMY KOJIHYeCTBEHHOMY HCHBITaHUIO. [ij1s1 Toro 9roGHl mo-
HATH, B 4eM BAKII0YAETCsA 9TO MCIOBITAHHE, BAyMaeMCH B cie-
AyIoIiee paccyrieHume.

IIpooMKATeIPHOCTD KH3HH DAfdsA COCTABIHET BCETO
aump 1600 ger — orpomuEIE CPOK IO CpaBHEHHIO ¢ MPOOI-
JRUTEILHOCTHIO 9€JI0BeYeCKOil ;KU3HHU, HO BCe KE COBEPIIEHHO
HOYTO;KHEIA II0 CPABHEHHIO C IPOMOJIKUTENbHOCTLIO CYIecT-
BoBaHHA 3eMHOro mapa. fIcHo, 910 mMewomeecs Ha 3emie
KOJIMYeCTBO pafusi NOKHO BCE BPeMS BOCCTAHABJIWBATHCA U3
KAKOro-TO HCTOYHEKA: MHAYe OHO JAaBHBIM-JABHO NPHILIO GBI
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K KOHIIy 3aJ[0JIFO 10 TOro, Kak Ha 3eMile IOABHIOCH MOKOJIe-
HOe (PH3UKOB, KOTOpPOE OKAa3ajloCh CIIOCOOHBIM OTKPHITH pa-
AWl W HW3y9uTH ero cpoiictBa. OTCIOA MBI 3aKII0YaeM, UTO
papuil GeclpepHIBHO BO3HHKAET BHOBH M3 KaKOLO-TO APYroro
PaIMOAKTHBHOrO 9JeMEHTa, HABIAINIETOCA €ro IIPei(KoM.
IIpepmonmomum, 910 TakUM IPEIKOM, T. €. He 06A3aTeIbHO
OTIOM, a, MOKeT OBITh, IIpafielloM WA IIpalpajenoM, sSBIA-
eTcs, KaKk DTO BECbMa BEPOATHO, YPaH.

Hax mommnbl MBI IpefcTaBIATH cebe Ipomece pOoKIAeHHs
¥ cMepTd pagua?

Ecnm Mb1 BO3bMEeM HEKOTOpOe KOIMYECTBO ypaHA M IIpefio-
CTaBHM DTOT ypaH caMoMmy ceGe, T0 aTOMBI ypaHa GymyT Imo-
CTemeHHO pacmafaThCsA, MPeBPamlasgch- B aTOMBI KaKOro-TO
IPYroro XEMHYECKOro 3JIeMeHTa; 9TH IOocCieHme OymyT pac-
majaThCA B CBOI O9epefb, MpeBpamlasch CHOBA BO HYTO-TO
Apyroe, u T. A., U T. fA., TOKa, HAKOHeN, B KaYecTBe OJHOM
73 CTymeHeli 3TOro IOCIENOBAaTEIHHOTO Mpolecca, He IIOA-
BATCA aTOMbBI pajusd, MpeBpallalouidecsi 3aTeM B aTOMBI pa-
noHa, u T. A. 3 Bcero atoro cjiemyer, 9TO SCIHW JaHHOE KO-
JIHY9eCTBO ypaHa, HAl[pEMep KHIorpaMM, IIPefOCTABISHO Ca-
MoMmy cebe, TO Yepes HEKOTOpoe BpeMs B HeM JOJIKHO OKa-
3aThCA KAaK0e-TO KOIWYECTBO Pajusa. ITO KOIWYECTBO Pamus
cllepBa PaBHAJIOCH HYJIIO, 3aT€M OHO HAYalo pacTd, HO, cIpa-
muBaeTcsa, Oyaer am oHO pacTm Bce Bpema? flcmo, 9To Bee
BpeMsA pacTd OHO He OyfJeT M 4TO MOJIKHA OBITH KaKasg-TO
rpaEHIla 3TOr0 pocTa. dTa TPAHHIA OIpefeisercd, pasyMme-
eTcd, HE TONBKO TeM, 9TO M3 IePBOHAYAIBHO B3ATOTO KHIO-
rpaMMa ypaHa He MOKET IOIYYAThCH CKOIBKO YrOZHO GOlb-
moro koamdecTBa pagua (ecim OB paguil GBI KOHEYHBIM
TIPOYKTOM IpeBpAIeHNs W He IOABEprajica RalbHeimeMy
NOPeBPAIIeHAI0, TO W3 KUJIOrpaMMa ypaHa HE MOIVIO OBI IOXy-

22.
quThCA OONbIme IeM fg-s#lZKmorpaMMa pajuda, TaKk Kak aToM-
b

HAadg Macca pajus COCTABIAET MMEHHO TAKy APoGh OT aTOM-
HOI Macchl ypaHa).

I'pammma pocTa pajds YCTAHOBHTCS eNle PaHbINE, MOTO-
My 9TO aTOMbl pajhs pacOafaloTCsA, a He ABIAKNTCA KoHed-
HBIM OpoaykToMm. KoamdecTBo pajus IepecTaer pPacTH B TOT
caMblii MOMEHT, KOIJia 9HCJIO aTOMOB pajds, pacHafaioInx-
¢ B CeKyHIy, CTaHeT PaBHO UHCIYy aTOMOB pajids, BO3HH-
KalOUNX B CEKYHAY U3 PaJHOaKTUBHOLO 3JIEMEHTA, ABIAIONIe-
rocs HeTOCPeCTRENNbIM MPEeAIMIeCTBeHHAKOM («0oTmoM») pa-
masa. Horpa 3ToT MOMeHT HACTYymAT, TO B JadbHeHImeM KO-
AMYeCTBO pajuAa y:;Ke pactE He Oymer. Omo mHaumer
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YMEHBIIATBCH, XOTA M HeoOH4YaiiHO MeIeHHO, CIeAys 3a
IOCTEeNeHHBIM yMeHbOIEHHEeM 3amMacoB CaMoro ypaHa — pOJO-
HadaJbHUKA BCeH 35TOMl AWHACTHM MNPEBPAILAIOINUXCA JPYT
B Jpyra pajmOAKTHBHEIX 3jieMeHToB. Ho Tax Kar ypam pac-
nafgaeTcda HACTOMLKO MeIeHHO, 9TO II0 CPAaBHEHHIO C pajgumeM
ero MOMRHO CYHTATH TOY9TH GeCCMEPTHBIM, To MEI mpeHelpe-
;KeM HTHAM MeJIeHHBIM YMeHbIICHHEeM KOJIAYeCTBA pafiud H
OynenM caMTaTh KONUIECTBO Pafirs HPAKTHYECKH IIOCTOAHHEIM.
HacTynuno «paJloaKkTHBHOe PaBHOBECHE»: YACIO YHHYTOMKA-
OIMAXCA B CeKYHIY aTOMOB PajfidiA PAaBHO YHCIY POKIAIOM[AX-
¢A B CEKYH[Yy aTOMOB TOTO JKe Pajds.

Taxoe pagumoaKTHBHOE PABHOBECHE HACTYIHIO HE TONBKO
AJA pajfinsA, HO W A BCeX HMPOMEKYTOTHBIX DIIeMeHTOB (Mek-
ny pammeM u ypaHoM). Mbl moka me 3HaeM, KaKOBHL BTH
3JeMeHTHl M Jajke CHOIBKO MX; 0603HAYMM HX IIONPOCTY HO-
mepamuz (1, 2, 3,..., n). Hacrynusmee 10 3THX 3J€MeHTOB
(m3 Koropsix 1-f ABAAETCA «CHIHOM» YpaHa, a n-il — «OTIOM)»
pajuA) pajAfoaKTHBHOE paBHOBECHEe O3HAYAaeT ClIeAylolee:
9UCI0 eMKEeCeKYHIHO paclafuaioNinxcsd aroMOB ypaHa WIIH,
9TO TO K€, YHCIO e/KeCeKyH[HO BOBHMKAMIIMX aTOMOB 3ie-
MenTa 1 paBHO YHCHY eRECeKYH[IHO PacHaJatolUXCA aTOMOB
TOro jKe sieMeHTa 1, Tak Kak OH HAXOOUTCA B PaJHOAKTHB-
HOM paBHOBecmd. Ho Bep 5T0 4YUCIO €CTh HE YTO HHOE,
KaK YHCIO eKeCCKYIHO BOZHUKAIOLIMX aTOMOB dleMeHTa 2,
B OHO, B CHIy DAfAHOAKTHBHOIO PABHOBECHUA JIIEMEHTa 2,
PaBHO YHMCIY €HeCeKYHJHO pacHafaloIquXcsd aTOMOB HJIEeMeH-
Ta 2, T. €., 9T0 TO ke, IHACIY- €KECeKYHJHO BO3HHKAIOIIIX
aromoB snementa 3. Takum oGpasoM, MBI HOIydaeM NIXHHYIO
[ens PaBeHCTB: OfHO UHCIO PaBHO APYTOMY, APYroe — TpPeTh-
eMy A T. A

B caMoMm KomIe IlemW CTOHUT YACIO €/KeCeKYHZHO pacia-
AAlOIIUXCS aTOMOB HJIEMEHTAa 1 WIH, 9T0 TO jKe, YHACIO
BO3HHKAIOIIAX aTOMOB pafds, KOTOpOe, B CHIY DPafHOAKTUB-
HOTO PaBHOBECHs PafidsA, PABHO YHCIY DACHafalOIIEXCA ejxe-
cexyHmHO aToMoB paama. Ho BCAKOMY H3BECTHO, 9TO €CIH
MBI HMeeM Iels PABeHCTB, I7ie

=b=c=...=Yy=13,

TO MBI BCerga MOjKeM, eClIH XOTHM, 3a49epPKHYTH Bce IpoMme-
JKYTOUYNBIE YJIEHFI 4 HAalACATh IPOCTO a=23.

To e IPOUCXOOUT U 3[1eCh: B Ha4Yajie Ielu CTOAT YHCJIO
e/ReCeKyHIHO pacnafaoiquxca aToMoB ypaHa, B KOHIIE Ielld —
YACJIO €KECeKYHAHO PacHafaloIuaXxcsa aToMOB pajansd. HOSTOM)’
MBI MOKEM YTBEp:KAaTh, 1T0, KOrJja HACTYLUHUT paBHOBECHE,
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YUCAO0 €KEeCeXYHAHO pacHafaloImpXxcA aTPMOB ypaHa Qymer
IIONIPOCTY DPAaBHO YHCAY €:KeCeKYHJHO pacHafaioIuXxca aTo-
MOB pajusa. 3amedaTeAbHEIA pesyiasTaT! Begr Mbl BeIBeJH €ro
¢ MaTeMAaTHYeCKOH CTPOroCTHI0, COBEPIIEHHO HUYEro He 3HAs
0 TOM, CKOABKO €CTh IPOMEKYTOYHHIX PaXMOAKTHBHBIX 3Je-
MEHTOB My YPAHOM M DajieM U KAaKOBBI HX CBOHCTBA.
A m3 3TorO pesyisTaTa ceiflgac jKe BBITE€KaeT [PYroi, emie
6osee 3aMedaTenbHHIA. Benp MBI 3HaeM, 9TO H3 3aJaHHOTO
KOJIM9ecTBA aTOMOB Pafgus €KeCeKYHIHO pacmafaeTca MmO,
paBHaa mpoom 1,4-10-"'. A m3 sapmamdoro xonmuecrsa aro-
MOB ypaHa €KECEeKYHJHO DaclajiaeTca Noiasd, paBHas Apo0u
5-10-*, TlosTOMy, KOIla HACTYNHIO PaMOAKTHBHOE  PaBHO-
Becde, T0 HAJMIHOE KOMHIECTBO ATOMOB DAjHsd, YMHOMKEHHOE
Ha 1,4-10-", pomxHO paBHATHCA HAAAIHOMY KOJHIECTBY
aTOMOB ypaHa, yMHO;KeHHOMy Ha 5-107'® . Umsimu cinosaMmu,
9UCI0 aTOMOB Pajusa [OMKHO PaBHATHCH 9HCIY aTOMOB ypa-
Ha, yMHOKeHHOMY Ha 3,5-10~". Takum obpasoM, MBI mOJY-
YaeM YHCTO TEOPETHYEeCKH, M3 TEOPHH PafU0AaKTHBHOIO pac-
maga Pesepdoppa m Commu, ciemyromuit pesyisTarT:

Bo Bcaxoit ypamoBoit pyne, Koropas HAXOQUIACh B HeJl-
pPax 3eMJIH Tak JOJITO, 9TO B Hell ycHesl0 yske HaCPYyIHUTh pa-
IMOAKTHBHOE PaBHOBECHE, IMCIO aTOMOB pajuA MOIKHO OBITH
B TPM MWIINOHA Pa3 MeHbOIe 4mciIa aToMos ypama. Tak kak
aroMHasd Macca pajgusa JHNIb HEHAMHOTO MEHBIIE ATOMHOW
MAcCHl ypaHa, TO, MHBIMH CJI0BaMH{, B KakOO# TaKoil pypne
rpaMM pajfdsa JOJKeH MpuxoxuTheA Ha TpA TomHE (3-10° r)
ypana.

ITOT TeopeTHUECKHil BEIBOX ObLI mpoBepen Pesepdopmom
u BonrBymom. Onm mcciemoBaldu XHMHUYECKHH COCTaB O49eHb
0ONBIIOT0 KOJAMIECTBA YPAHOBHIX PyA X OOHAPYRHUIH, 9UTO,
3a 09€Hh HEMHOTHME HCKIIOUCHASAME, COMlepH{aHUe pajus B
pylde Bcerjila CTPOTO IPONOPIMOHAIBHO COAEPKAHHI0O B Hell
ypana. VI oTHODIeHAe MeMKAY KOJIHIECTBOM ypaHA M KOJMIe-
CTBOM paJiuiA OKA3aJioch TAKOE jKe, KAKOTO TpeGoBajia Teopus:
mo uamepenusam Pesepdopra u Bonreyna, ogua rpaMm pamus
IpPEXOOATCA B cpegHeM Ha 3,2 TOHHH amctoro ypama! (He-
GONBIIOe pacXosKIeHue MeKAY STUM THCIOM M YHCJIOM, BHIBE-
JMeHHBIM TeOPeTUIECKH, OOBACHAETCA, KOHEIHO, GOMBIIUMIL
TpyABocTAMHA H3Mepenud.) TeopHa PagMoaKTHBHOrO paclaja
OTIPa3HOBAJA elle OTHy mobedy.

Haxomemn, eme ogno BajKHOE BaKIIOYIEHHE BLITEKaeT W3-
BBIYMCICHHON HPONO/KUTENLHOCTA KUBHU ypaHa. Paccior-
puM OOBIKHOBEHHBI KYCOK YDAHOBOH CMOMAHON PYIBI, KO-
JAWYECTBO ypama B Koropoil cocTasiaeT 50% Beca Bceil pymsl.
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Cmpocum cefd: KaR JOJIT0 MOT 3TOT KYCOK PYABI IIPOJIERATh
B 3emse? [laske ecam Gpl OH IEepBOHAYAJILHO COCTOSN U3 Ofi-
HOTO JHIObL YMCTOTO ypaHa, OH He MOT Obl JemaTh B 3emie
Gosiblie deTBIpeX C IOJOBHHON WM TATH MIJUIMAPAOB JeT,
MOTOMY 9TO B 9TOM ClIydae 0oJbIIe HMONOBUHBEL €r0 IIE€PECTAo
05l 6LITH YPAHOM H IPEBPATHIOCH OBl B Jpyrue XMMHUYECKHUE
snementsl. OTcioma ciefyeT, 94TO BO3PACT KyCKa YpaHOBOM
pyaAbl, B KoTopoil cofep:xanme ypana pocruraer 50%, me mo-
sKeT OBITH GOJbINe MATU MIULIAADIOB JeT.

9To mpocToe M ACHOE 3aKII0YEHHME YKAa3bIBaeT HA TO, Ka-
KOe HeORUJAaHHBIC NPHMEHEHHA MOMKET HUMeTh HayKa O pa-
MUOAKTUBHOCTH. PafimoaKkTuBHEE sABACHHUs AAI0OT HAM Kak OBI
cBoeo6pasHble 9aCHl, C HOMOLILI0 KOTODHIX MBI MOMKEM W3-
MEpATh TPOROIKATEIHHOCTh IIPOTEKIINX OTPOMHBIX TeoJIo-
TAYEeCKAX DIOX.

Bompoc o BpemeHm Bcerga Ovl1 ofHUM m3 HamGodee G6o-
JIe3HEHHBIX BOIIpocoB reoxorun. HaGmiogas pasnmumsie mia-
CTHL 3eMHOIl KODHI, reoior 0oiee Wi MeHEe YBEPEHHO T'OBO-
puUT O TOH TOCTENOBATEILHOCTH, B KOTOPOH pasiHuHbIE Teo-
JIOTMYECKMEe SIOXU CMEHAIH HOpPYr Jpyra, HO OH Goxbmeii
9acThi0 CTAHOBMTCA B TYIHK, KOTHA eMy IpemJaraioT OIpe-
eauTh NPONOKUTENbHOCTs DTHX 3moX. MHorga om meiTaercs
HeJaTh IPUMEpPHBIe OIEeNKH CPOKOB, MCXONA M3 TOr0, 9TO OH
mpuGIN3UTENIBHO IpencTaBiaeT cebe, ¢ KaKO# CKOPOCTBIO MOT-
au GBI OTKIAABIBATHCA Te WM HHBIE HAHOCH, HO 3TH OICHKE
Bcerfia OBIBAIOT O9eHb TagaTenbHEL. OTiomenusa, BHIIagalo-
mue W3 BONbl KaKuX-HUOYAb pex ¥ T. I., HAPACTAOT C pPas-
JAWYHOM CKOPOCTHIO, B 3aBHCHMOCTU OT OBICTPOTHI TedYeHHS,
peasedpa fHA @ APYrUX 0oGCTOATENBCTB, M HE BCETAa TeoJIoT,
OEITAIIMUACA BOCCTAHOBUTH HMPOILTYI0 HCTOPHIO SeMiId, MMe-
er JOCTaTO4YHBIE IOSHAHUA B TOM, KaK 5TH 00CTOATENHCTBA
CKJIaABIBANECE B TOM miu mHOM ciydae. Ho pagmoakTuBHOCTD
ge ofjajaeT BCeMH BTUMH HEJOCTATKAMHU: YMEHLIIGHHE KO-
JIM9ecTBa ypaHa B YDPaHOBOH CMOJAHOH pyne, lekameil B
Helpax 3eMIH, TOMKHO IPOMCXORHTH C abCONIOTHOH TOU-
HOCTBIO, «IIO- 9acam», ¢ BerwdaimuM Ge3pasnmameM KO BCeM
BHEIIHUM ABleHuAM. 11 reororu MOHANH, 9TO, €CIM OHU XOTAT
OONyYATh 06e30IIHGOYHO TOYHBIE CBEIEHNS O IPONOKHUTEINb-
HOCTH 3ajleTaHus B 3eMHOH KOpe TeX WIM HHBIX MEHEpPAJOoB,
ecliu OHEM XOTAT YCTAHOBHTb XPOHOJOTHIO TeX MKYTKO OTHa-
JeHHHIX OT HAac BpPEMEeH, KOIJla eIle He CyMmecTBOBAJO dejIo-
BedecTBa, a MOMKeT ObITh, He OBIO W caMo#l RU3HH,— OHH
MOKHBL 06paTUThesA K NOMOIME PAaJMOAKTHBHEIX 3JI€MeH=
TOB — CaMBIX 0e30MIMO0YHEIX JaCOB HA CBere,
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Teomorm ys;ke HaBHO C JIOOONMEITCTBOM paccMaTpHBAIA
MajleHbKME OKpAlleHHBIE KPY)KKH, KOTOpPHIE BCTPEYAIOTCA B
HEKOTOPHIX COPTaxX CIIOAH — B GHOTHTE, KOPAHEPHTE H MYyC-
kosute. IIpomcxoxpenyme 5THX KPYKKOB OCTABAJIOCH COBEp-
merHo HemoHATHEIM, W Jumb B 1907 rogy amrmmiickmii reo-
gsor Jlmomm yKasajd, HAKOHeN, HAa WCTHHHYI NPHIAHY,
MOABJEHUA STHX OKDANIEHHBIX KPYKKOB («IIEOXPOXTECKHX
0peoloBy», KAK HX HA3bIBAJIH reosorn). JI:omm oGpaTun BHEAMA-
HAE Ha TO, YT0 a’db(ha-Iydn pafHOAKTHBHLIX dJIEMEHTOB 00Ja-
BAl0T CHOCOGHOCTHIO BATEMHATH HIH OKDAImIMBATH MHOTHE
Nmpo3pavnbIe Texa.

Pme. 19. PagmoaKkTHBHEIe BEeHIHKH: a) B Cliofe; 6) B MOJEBOM IImaTe.

Vuneam Hpyrc mpoGosam BosmeiicTBoBaTh B Te4eHHE He-
CKOJBKAX Hefedb ainb(a-Tydamu pagas Ha Goabmoit Gec-
nBerHbit anmas. K kommy omelTa anmas NpUHAN TycTyl 3e-
neHylo okpacky. CTekmo M ciiofja TeMHENH MOCIe TOro, KaK
B Te4eHHe IPOJOJIKUTENIBHOTO BPEMEHH IIONBEPrajiich BO3-
HelCTBHIO TeX Ke CaMBIX Jydel.

He BrissiBaloTCA I B INIEOXPOMYECKAE OPEONBI JeHCTBH-
eM aimb@a-mygeii? Tawas Mbeicab npmmuia B roiosy [Imonm,
U OH M3MepHJ IOj MHKDOCKOOOM DajgHyChl 3THX OPEOJIOB C
HeJNbl0 Y3HATH, HET JH KAKOW-HEOYAb CBA3H MEKAy HEMH N
AnEHON mpoGera axbha-mydeir B cmome. Cpenn anpda-gacram,
HCIyCKaeMBIX IpemapaTaMd pagua (Gombmas 9acTh KOTOPHIX
OPHHANIEKAT, KAK MH yiKe 3HaeM, He CAMOMY pafiuio, a fajb-
HeHIIEM OPOAYKTAaM ero pachafa), HamboJblledl CKOPOCTHIO
g, cllefoBaTeJbHO, HAaEMOONLIIAM TpoGeroM 006aafaeTr HEKOTO-
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pas omnpefeieHHasa Tpynna axbda-4acTui; BREACHUIOCH, ITO
ux npober B caone pased 0,03 mm.

Korma [sxonu maMepmi pajmychl IUIEOXPOHIECKUX OpPEO-
JI0B, TO 0Ka3aJioCh, 9T0 B GOMBIIMHCTBE CIydaeB STH PaJAyCHl
cocraBisior Kak pas 0,03 mm! ITostomy [monm Beickasan
clefylollee TPEANONOKeHNe: NPHINHON IIJIEOXPOHIECKAX
0peosioB (WM BEeHYMKOB, KAK UX HABHIBAIOT ellle) ABIAITCA
MaJleHbKHEe KPYNHHKA PaJEOAKTHBHOTO BEIIecTBa, BKpAILIeH-
HHe B CIHI0Jy Kak pa3 B IEHTPe 0peoila, OTH KDPYyIHHKH,
KOTOpble B HEKOTOPHIX CIydasaX HeHCTBHTEIBHO YHaBAJIOCh
00HapY/KATh B MEKPOCKOI, HCIYCKAalOT BO BCe CTOPOHEI CBOM
anbda-dacTunbl. Anbda-gacTHOBl TPOGETAI0T HEKOTOpOe pac-
CTOSHNe BHYTPH OJHOPOJHON CIIONH W OCTAHABIHBAKIOTCH, 3a-
cTpeBasg HA PACCTOAHHH, PaBHOM AAWMHe mpofera STHX da-
cTHI, OT meHTpa opeoia. Ilomywaercs miap, MEHTP KOTOPOTO
COBNA/IaeT ¢ BKPAILICHHHIM KYCOYKOM DPaJ@OaKTHBHOTO Belme-
crBa. Ilpm cpese MoKHO HabIIOaTh TO CaMee Kpyrioe cede-
HHe, KOTOpoe W GHLIO 3aMeTeHO reoloraME. J[RomHm yKasal
Ha TO, 9TO B HEKOTOPBIX CIydadX TOMAJAIOTCA XOPOLIO pas-
BOTHIe OPEOJH, BMEIIHEe CIOMKHYI0 CTPYKTYpy. 9T0 00bBsc-
HAETCA TeM, 9TO pasiudYHBle DA HOAKTHBHBIC DJIEMEHTHl HC-
mycKaloT axbga-Iydm ¢ pasumgEO#l [IMHOK 1poGera.
B pesynsrare moiyuaiores KOHIEHTPHIECKHEe KOJIbIQA, pamuy-
cHl KOTOPHIX COOTBETCTBYIOT pPa3iAdYHBIM [imHAM TpoGera.

Bmj mineoxpemdeckoro opeoia, Kar yrasax J[ikomm, Mo-
seT ObITh PA3JIWYHBIM B 3aBACHMOCTH OT BO3DAcTa MHUHEDPAJIA.
CaMBle MOJO[BIe MAAEPANb, B KOTOPHIX M3 ypaHa, HAXOIHUB-
merocsi B PAUORKTHBHOM BKJIHOYEHHH, elle He- yCHexo o00-
pa3oBaThCA MOCTATOYHO GONBIIOE UHCIO ATOMOB, SIBISIOIIHAX-
cA DOTOMKAMHU pafimsA, 00IafaloT MIeOXPOHIeCKAME OPeoiaMA
¢ paguycom Tombko 0,013 mm. Bomee mpesume mMummepamst of-
HAPY;KOBAIOT ¥ BHemIHee Koabno ¢ pagmycoM 0,03 MM, m mnpo-
Me;KyTOYHbIe KOJNbIa. BHEMATEIbHO HM3y9asd ITH ele BHIU-
Mble OKpallleHHEIE BeHYMKH B CIIOfe, [[)KOIE ompefenst ¢
OOBOJBLHO GONBIION yBEePeHHOCTHI0 BO3pacT MEHepania, Hpo-
JIe;KaBIIero B 3eMHOI Kope MHOro cromermit. CpaBHHBasA Ty-
CTOTY OKpPAaCKH BeHUHKA ¢ TYyCTOTOH OKPACKH, BHI3BAHHON HC-
KyCCTBeHHO B CIIOfle, TOIBepraeMoil [e#CTBHIO M3BeCTHOTO
qmcaa  anbga-gacram, [[JKOEM yCTAHOBHI, dYTO HEKOTOpHIe
06pasmel CIOJH HMEIOT BO3PAcT B COTHH MHJIMOHOB JeT.
KonmaecrBo ypana, HaxofuBIIeecs B PaJAOaKTHBHOM BRIIO-
4eHHN B OfHOM HcciefnoBamHoM [[3konm oGpasme, paBHAIOCH
5.40-1° r. 910 HeBOOGPA3EMO MAalleHBKOe KOIMYECTBO ypaHa
AcOycKaeT BCero OAHY alba-gacTumy Kakasle AECATH dYa-
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cos. M Bce ke 9TOr0 OKasajioch AOCTATOYHO IJIA TOrO, 4TOOBI
3a COTHH MILIHMOHOB JIieT 00pa3oBaTh HE)KHEIH IIeoxpoude-
CKHMl BeHYHUK, CIIOCOGHBIA PACCKAa3aTh BHUMATEIHHOMY Teolo-
I'y UCTOPHIO JJIMHHBIX TeOJOTUIECKHUX JIOX.

Hemenxuit ygeHnii Miorre cuctreMaTU3eCKH HCCIETOBAJ
MHOJKECTBO PA3NTHYHEIX MHHEDATOB, UIfa B HUX ILIEOXpoude-
ckue BeHuukd. Om Hamienx, 9T0 roxy0oif MIABUKOBEIA Immar
3 Boabcenmopda o0HApY;KHBAET ILIEOXPOMIECKHUE BEHIUKIL
B GonbineM KolmiecTBe W Gojiee pasHOOOpasHsle, HEKeNU Ka-
Ko# 6n1 To HE 6BLT0 Apyroit Munepan. Horneatpudeckue ciou
BUIHEI emie oTdeTauBee, 9ieM B cihiofe. M pamumycy wamoro
TAKOro ¢lIod cOOTBeTcTBYeT (IO [iiMHEe Ipofera B IIABAKOBOM
mimare) OfHA U3 TPYNN alxb@a-4acThL, HCIYCKAeMbIX yPaHOM
7 ero pagMOAKTUBHBIME ITOTOMKAMIIL.

B .pamu mgHE y)Ke HEBO3MOMHO COMHEBATLCA B TOM, 4UTO
IIEOXPOMIECKAe OPEOJBI HAEHCTBHTENIHHO HMEIOT PaJUuOaKTUB-
HOe MPOHCXO0KJeHUe, KaK 9TO IpeAmotoRun [[»xona. Bruma-
TeJIbHOE M3yIeHHAEe OKPACKH NPArOIeHHBIX KaMHeH, BEpPOATHO,
TO}e MOKAaMeT, IT0 M OHa 0053aHA CBOUM ITPOUCXOIKICHUEM
eficTBUIO Jydeil pafUOAKTHBHEIX BEIMIECTB,— OBITH MOJKET,
HOYTOKHO MAJOr0 MX KOJAWYeCTBa, HO [EHCTBYWINEro B Te¢-
JeHHe OrPOMHEHMHUX MPOMERYTKOB Bpemenu. Takum o6pa-
30M, OCHOBHIBAasiCh HAa MEJKHX, HO 0e30MUGOYHBIX IIPU3HAKAX,
reoJIOTY YMeIOT BOCCTAHOBUTH MIUHHYI0O MCIOPUI0 3eMHOA KO-
PHL U ¢ YBEPEHHOCTHIO OIEHUTH HMPONOIIKUTENbHOCTE TE0NOr -
9EeCKHX JIOX.

O0bsicHeHHe IIIEOXPOWYIECKUX BEHUYMKOB, KOTOpOE HaJl
o, MoKHO cpaBHUTH ¢ OTKpuTHaAME Illammommona m
I'poredenna, pacmnppoBaBIIAX HEMOHATHEIE MACHMEHA AABIIC
HAcUe3HyBINNX HapomoB. UM momoOHO TOMYy, KaK HCTOPHEKHA
BCJEJ, 3a TeM CYyMeJHM IIar 3a MIaroM BOCCTAHOBUTHL CYObOY
9THX HAPOJOB, TOYHO TAK jK€ WM TEOJIOTH, MOJb3YACH OTKPLI+
taeM JIKOjH, YNTAIOT MCTOPHI) MUHEPANIOB, HAMUCAHHYIO CIIQ
8aMEeTHHIMH NATHHIIIKAME OKDACKH, €jie 3aMeTHHIMU ILIe0X Po-
WYeCKUMHA BEHIUKAMH,
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