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Kaxk ppi6a 00 1€ MCIOKOH BEKOB OUJIaCh MBICIb MYJPEIOB B CBOEM
CTpeMJIEHUU K €IMHCTBY BO BCEM, TO €CTh B MICKAaHUU «Havalla BCeX Hayvas»,
HO JOOWJIACh JIMIIL TOTO, YTO BCE ke JI0JDKHA MPU3HABATh HEPa3Ie/IbHYIO,
OJHAKO U HE CJII/IBaeMYIO, HO3HaBaTeHBHyIO TpOI/ILIy BEYHLIX U CaMO6bITHbIXZ
BellecTBa (MaTepyu), CUJIbl (IHEPTUM) U IyXa, XOTs pa3rpaHUUYUTh UX JI0
KOHIIa, 0€3 IBHOIO MUCTHMIIM3Ma, HEBO3MOXKHO. Paziuenne u gaxe
MPOTUBOIIOJIOKEHHE, eIlle HEPEIKO BCTPeYalolieecs B BUJE OCTaTKa OT
CPeIHUX BEKOB, JIUIIIb MATEPUAIILHOTO OT JYXOBHOTO UM — YTO TOTO MEHee
00I1Ie — JIMIIb MIOKOS OT JIBMKEHHsI, HE BBIIEPXKAJIO MBITIIMBOCTH MBIITUICHHUS,
HOTOMy 9T1o BI)Ipa)KaeT KpaﬁHOCTB U, TJIaBHOE, HOTOMy, YTO IIOKOA HA B YEM,
Jake B CMEpPTH, HAUTU He yIaéTcs, a JyXOBHOE MBICIIIMO JIWIIb B aOCTPAaKTe,
B JIEWICTBUTENILHOCTH e MMO3HAETCS JIMIIIb Ype3 MaTepHaIbHO OIIyIaeMOoe, TO
€CTh B COUYETAHUH C BEIIECTBOM M SHEPIrHel0, KOTopast cama 1o cede Toxke He
co3HaBaeMa 0e3 MaTepHH, TaK Kak JBUXKeHHe TpeOyeT U mperosaraer
JBIDKYILIEeCs], KOTOpOe camMo To ce0e JIUIIb MbICJIEHHO BO3MOKHO 6e3
BCSIKOTO JJBM)KEHUS Y Ha3bIBAaeTCs BellleCTBOM. Hu CoBepIlieHHO CIIUTh, HU
COBEPIIIEHHO OT/EUTb, HU MPEICTABUTH KaKHUe-JIMOO0 NepexoaHble (pOpMBI
JJIA L[yxa, CHJIbI U1 BEIICCTBA HE y,[[aeTC}I HI/IKOMy, KpOMe ABHBIX MUCTUKOB U
TeX KpallHUX, KOTOPbIE HE XOTAT HUYErO 3HATh HU MPO YTO JYXOBHOE: pa3yM,
BOJIIO, JKeJIaHUs, JIIOOOBb U camoco3HaHue. OCTaBUM 3TUM MUCTHUKAM MX
IIyaJII/BM, a O6paTI/IM BHUMAaHHE HA TO, YTO BEYHOCTbD, HGI/I3M€HHyIO
CYIIHOCTb, OTCYTCTBHE HOBOTO IMPOUCXOKICHUS UM UCUE3HOBEHUSI U
MOCTOSTHCTBO 3BOJIIOIIMOHHBIX TTPOSIBIICHUH WJIM U3MEHEHUH MIPU3HAJIH JIIO/IN
HE TOJIBKO IJIdA nyxa, HO U )14 SHCpI‘I/II/I NN CUJIBI, paBHO KaK 1 IJ1d MaTepI/II/I
WM BellecTBa. HayuHoe moHMMaHue OKpY:Kalollero, a HoToMy U
BO3MOKHOCTb 00JIAJAHUA UM [IJIs1 HOJIb3BI JIIOJCKOH, a HE IJIS OJHOIO
MIPOCTOTO ONIYIIeHN (co3eplianus) u OoJiee WM MeHee POMaHTHUYECKOTO (TO
€CTb JIATUHCKO-CPEIHEBEKOBOI'0) OMMUCAHUsI, HAUMHAETCS TOJBKO C
MPU3HAHUS UCXOJHON BEUHOCTH U3Yy4aeMOro, KaK BUJIHO JIydllle BCEro Hajl
XMMUEI0, KOTopast KaK YMCTasl, TOYHas ¥ MPUKJIagHas HayKa — BeJIeT CBOe
Hayvasio ot JlaByasbe, MpU3HABIIETO U MOKA3aBIIEr0 «BEYHOCTh BEIIECTBA»,
PSIOM C €ro MOCTOSIHHOM, 3BOIIOIIMOHHOK U3MEHYUBOCTHI0. Takoe, ellie BO
MHOT'OM CMYyTHOE, HO BC€ ke MO/JIekallee yxke aHaIu3y NOHUMaHue
WCXO/IHOM TPOUIIBI TTO3HAHMS (BEIIECTBO, CHJIA U JIyX) COCTABJISIET OCHOBY
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COBPEMEHHOI'0 peaan3ma, NTyOOKO OTIMYAIOIIErocs Kak OT JPEBHEr0, Tak U
OT elle HEJABHETO, JakKe elle 0 HbIHE PACIIPOCTPAHEHHOTO YHUTAPHOIO
MaTepuann3Ma, KOTOPBI BCe CTPEMUTCS MO3HATh U3 BELIECTBA U €0
npukenus, ! u ot eme Gosee apeBHEro 1 Tak:Ke Koe-Tie elme He 3a0bITOro
YHUTApHOTO K€ CIMPUTYAIN3MA, BCE KaK OyATO MOHMMAIOIIETO, UCXO U3
OJHOTO IyXOBHOrO. Jlymaro gaxe, YT0 COBPEMEHHBIN «PEAIU3M» ACHEE U
TIOJTHEE BCEro XapaKTepu3yeTcsl IPU3HAHUEM BEUHOCTH, SBOJIIOLMU U CBA3EH:
BEILIECTBA, CHJI U 1yXa.

Tak, CKOJIBKO sl TOHMMAIO, MBIC/ISIT BAyMYMBbIE €CTECTBOUCIIBITATENI —
peamucthl, 2 1 3T0 UX B HEKOTOPOI Mepe yCrOKaMBAET, KOT/ia OHU M3y4daloT
BEIIIECTBO, ero (pOPMBI U CUJIBI, B HEM JICUCTBYIOIIME, U KOTJa OHU CTPEMSITCS
y3HaTh UX MpeJBeUHble 3aKOHOMepHOCTH. HO y HUX ecTh CBOM MOOOYHBIE
MIPUYMHBI TOCTOSTHHOTO OecrokoiicTBa. MIX MHOro. OiHy U3 HUX BHIOMpAIo
MIPEeIMETOM CTaThH, & UIMEHHO MUPOBOW 3(pUp, UK POCTO «3pup». B
U3BECTHOU KpaTkou sHIMKIonenuu Jlapycca (Pierre Larousse, Dictionnaire
complet illustré), cocTaBisionieil B HEKOTOPOM CMBICIIE IKCTPAKT U NIEpPEeUYEHb
COBPEMEHHO-U3BECTHOI'O U IMPU3HAHHOTIO, BOT KaK ompeesnsercs «hup»
(éther):

«KHMJKOCTb HEBECOMAS, YIIPyTasi, HallOJIHAIOLIAs IPOCTPAHCTBO,
ITPOHMKAIOIIAA BO BCE TeJa M MPU3HAaBaeMast (PU3UKAMHU 3a IPUINHY
CBETa, TeIlIa, JIEKTPAUYECTBA U IIPOY.».

Cka3aHO HEMHOTI'0, HO JIOCTaTOYHO AJIS1 TOTO, YTOOB! CMYILATh BAYMYMBBIX
ectecTBOMCIIbITaTeNieil. OHM HE MOTYT He MPU3HATh 32 9(PMPOM CBOICTB
BEILECTBA (31ECh «KUIKOCTU»), @ B TO K€ BpPeMS IIPUAYMAJIM €r0, Kak
MUPOBYIO «CpeAy», HANOJHSAIOILYI0 BCE IyCTOE MPOCTPAHCTBO U BCE Tella,
YTOOBI Ypa3yMeTh XOTb CKOJIbKO-HUOY/b IPY TIOMOIIH JIBMKEHHST STON CPEIbl
niepesiady SHEpPriuy Ha pacCTOSIHUS, U IIPU3HAIU B 3TOU cpelie
pa3HOO0Opa3HbIe MepeMeHbl CTpoeHus (ehopMalum) U BO3MYILEHHUS
ra3000pa3HbIX BEIIECTBAX, YTOOBI IMU TOJIKOBATh SIBJICHHS CBETA,
3JIEKTPUYECTBA U JaXe TATOTEHUs. B 3TON KUIKOU cpele Heslb3s MOKa3aTh
BECOMOCTH, €CJIM 3Ta KUAKOCTb BCIOAY U BCE IMPOHUKAET, KaK HeJb3s1 ObUIO
3HATh BECOMOCTH BO3/IyXa, TOKA HE HAIUIA BO3/IYIITHBIX HACOCOB, CIIOCOOHBIX
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yIanaTh Bo3ayx. Ho Henb3s v oTpuniaTh BecOMOCTH 3¢upa, HIOTOMY 4TO CO
BpeMéH [ammiesa n HeloToHa criocOOHOCTh IPUTATUBATHCS, TO €CTh BECUTh,
COCTaBJISIET EPBUYHOE OMpezesieHue BelectBa. [lyTem cOBOKyImHOCTH
npeanooxenuit B. TomcoH (1opa KeabBUH) NMPUIIEN K BBIBOY, YTO
KyOnuecknii MeTp 3(upa JI0JKeH BecuThb, mpuMepHo, He Mernee 0,000 000
000 000 000 1 rpamma, eciu KyO. MeTp Bojbl Becut okosio 1 000 000
rpammoB, 3] a g neraiiimero — BogopoaHOro — rasa npu 0° u pu
OOBIKHOBEHHOM aTMOC(EpPHOM JaBJIeHNH KyO. METp BECHT OKOJIo 90
rpaMMOB. B coBepIilieHHO 3aKOHHOM CTpeMJIEHUH NpUAaTh 3(pUpy BECOMOCTh
WA Maccy HAUMHAeTCsl TO OECTIIOKOWCTBO BAYMUYUBBIX €CTECTBOUCIIBITATENCH,
0 KOTOPOM CKAa3aHO BBbIIlIE, TOTOMY YTO POKJIAETCsI BOMPOC: J1a MPU KaKOM Xke
JABJICHUU U [IPU KAKOH ke TeMIiepatype 3(pupy CBOWCTBEH YKa3aHHBIN Bec?
Benp, v 1151 BOfIbl ¥ BOAOPOIA TIPU HUUTOXKHO MAJTBIX JABJICHUSIX WU TIPU
IPOMAJIHbIX MOBBIIIEHUSIX TEMIIEPATYPbl JOJKHO KAATh TAKOM ke MaJloi
IJIOTHOCTH, KaKasl BbIllle YKa3aHa 151 acupa. Ecnum eno unet o mioTHocTu
a¢upa B MEX1yILIAHETHOM IPOCTRAHCTBE, TO TAM U BOASIHBIE MAPbl, U
BOJIOPOJ HE MOTYT UMETh, HECMOTPsI Ha HU3KYIO TeMIIEpaTypy, BUAUMOI,
M3MEpUMOM IJIOTHOCTH, TaK KaK TaM JIaBJIeHus1, OllpeelisieMble TATOTEeHUEM,
HUYTOXHBI. YMCTBEHHO MOKHO IMPEACTABUTD, UYTO MEKAYIUIAHETHOE
MPOCTPAHCTBO HATIOJIHEHO TAKMMHU Pa3pekeHHBIMU OCTATKAMU BCSKHX MAapOB
1 ra3oB. Jlaxe Toraa rnoyyqyurcsi coriacue ¢ U3BECTHBIMU
KOCMOTrOHMYecKknMU runote3amu Kanta, Jlaniaca u ip., CTpeMSAIIMMUCS
BBISICHUTH €IMHCTBO TUIaHa 00pa30BaHMsI MUPOB, MMOUMETCS OIHOOOpa3ue
XMMHYECKOTO COCTaBa BCEUl BCEIEHHOM, YKa3aHHOE CIIEKTPOMETPUYECKUMU
WCCJIeJOBaHUSIMH, TaK KaK I10 CYyHIECTBY YCTAHOBUTCSI OOMEH — upe3
HoCpeAcTBO 3prpa — Mex 1y BceMu Mupamu. VcciienoBaHue ynpyroctu Win
C)KUMAEeMOCTH Ta30B IMOJT MAJIBIMU JaBJICHUSAMHU, 33 JyMaHHOE MHOIO B 70-X
rojlax ¥ OTYACTH TOI/IA e BHINOJHEHHOE, UMEJIO, MEKAY MPOYUM, LEJTbI0
MPOCTIEUTh, HACKOJIBKO TO BO3MOKHO JIJIsl IMEIOIINXCS CIIOCOOO0B
W3MEPEHUI MaJIbIX 1aBJICHUI, U3MEHEHUs B ra3ax, HaXOAsIIUXCs MO
MaJbIMU J1aBieHusMU. [lonMedeHHble 1Sl BceX ra3oB (MHOIO C

M. JI. KupnuyeBeiM, 1874) Tak Ha3bIBa€MbI€ MOJIOKUTEIbHBIE OTCTYIUIEHUS
oT Bolinb—MapuoTToBa 3aK0Ha, 3aTeM MOATBEPXKICHHbIE MHOTUMU U,
MeXJy mpouum, Pamzaem (XOTs 4O CUX MOp W HEMPU3HABAEMbIE eIlle
HEKOTOPBIMU KCCJIEIOBATENISIMU ), 1O HEKOTOPOH CTENEeHH YKa3blBalOT Ha
enrHooOpa3ue MoBeICH!sT BCeX Ta30B M HA CTPEMJICHUE UX MPH YMEHbIIICHUH
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https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%91%D0%BE%D0%B9%D0%BB%D1%8F%20%E2%80%94%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%82%D0%B0
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JABJICHUs K HEKOTOPOMY Mpejiely B paCIIMPEeHH, KaKk eCTb Ipeaes Iist
CTYIIEHNs — B CKUKEHHN U KputndeckoM coctosaun. [ Ho B Ha6monennm
OUYEeHb MAJIBIX JABJICHUI BCTPETUIMCH HEMTPEOOOPUMbIE TPYIHOCTH, TEM
OoJTbIIINe, YTO ISl OTIpeIe/IeH!s] OYeHb MAJIbIX JIaBJIEHUI OKa3aJ0Ch HEBO3-
MOKHBIM 3aMEHUTh PTYTh O0Jiee JIETKUMU JKUJIKOCTAMU (HallpUMep, CEPHOI0
KMCJIOTOI0 WM HE(DTAHBIMU MacJIaMu), TOTOMY UTO OHU OKa3aJIUCh
CMOCOOHBIMU BBIIEJSATH U3 ce0s1 B MAHOMETPUYECKYIO ITyCTOTY HUYTOKHO
MaJible, OJJHAKO SICHO BHIMMbIe KOJIMYEeCTBA KAKUX-TO ra30B, XOTS ObUIN
npeaBapuTebHO HeslensiMu Beiaepkansl ipu 100° B mycroTe, A0CTaBseMO
Jy4IIUMH HacocaMu. TakuM 00pa3oM MpaKkTHYECKU OKa3aJloCh
HEBO3MOKHBIM CKOJIBKO-JIMOO TOYHO U3MEPSITh ABJICHUS, MEHbBIIIHE, YeM B
AecsIThIe 101 MIJUIMMETPA BRICOTBI PTYTHOIO CTONI0A, a 9TO — KOTAA JIENIO
UJIET O pa3peKeHUsIX, MOJOOHBIX TeM, KaKue HA/I0 Mpearnosarath Jaxe Ha
BbicOTe 50 KMJIOMETPOB HaJl yPOBHEM HAIlIMX MOpei — depecuyp OoJIbIue
BesmunHbL. [loaToMy nipesictaBierue 06 3pupe Kak CUIbHO-Pa3pekeHHOM
rase aTMocepsl, HE MOXKET JOHBIHE MOJJIEXATh ONBITHOMY MCCIEA0BAHUIO U
M3MEpEeHUI0, KOTOPbIE OHU CIIOCOOHBI HABOAUTH (MHIYLIMPOBATE) MBICIIh Ha
MPaBUJIbHBIE MyTH U MPUBOAUTH 3aT€M K CIIEACTBUAM, OMATH MOIEKAIIUM
OTIBITHOUN U U3MEPUTENILHOU MTOBEPKE.

Ho u1 momumo sT0T0, IpeicTaBIeHre 0 MUPOBOM 3(Hpe, KaK MpeeIbHOM
pa3pekeHrH MapoB U ra30B, HE BBICPKUBAET JIaXe MEPBbIX MPUCTYIIOB
B/IyMYMBOCTH — B CHJIy TOTO, YTO 3(UP HENb3s MPEICTABUTh MHAYE, KaK
BEILIECTBOM, BCE U BCIOY MTPOHUKAIONIMM; IAPaM ke ¥ [a3aM 3TO He
cBoiicTBeHHO. OHM CTyIaeMbl IIPY YBEINYEHUH JABJICHUH, 1 UX HEJb3sI
NPEICTABUTh COAEPKAIIMMUCS BO BCEX BEIECTBAX, XOTsI OHU U IIIMPOKO
pacrpocTpaHeHbl BO BCEX Teslax MpUpopl, Jake B a@apoauTax. [Iputom — u
3TO, BCEro BaKHEEe — OHM, TI0 CBOEH XMUMHYECKOH MPUPOe 1 TI0 CBOUM
OTHOIIIEHUSIM K APYTUM BelecTBaM, OECKOHEYHO Pa3sHOOOpa3HbL; AuUp Ke
OJIHOOOpa3eH BCIOY, HACKOJIBKO TO HaM U3BECTHO. Byayun pasHOpoaHBI O
CBOMM XMMHYECKMM CBOWCTBAM, U3BECTHBIE HAM Maphbl M Ta3bl JOJLKHBI ObLIN
OBl XMMHUYECKH pa3HOOOPa3HO BO3JEHCTBOBATH HA TeJa, KOTOPbIE OHU
NPOHUKAIOT, €CJIM Obl 3(Up ObLT X COBOKYITHOCTHIO.

Hpemne Y€EM UTTH JaJIEC, CUUTAIO HeN30ekKHO HCO6XOILI/IMHM OIrOBOPUTHCA B
OTHOIIECHWH 3J€Ch U JaJIE€ BBOOUMBIX MHOIO XUMHYECKUX COO6pa)KCHI/II7L
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https://ru.wikipedia.org/wiki/%D0%A0%D1%82%D1%83%D1%82%D1%8C
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https://ru.wikipedia.org/wiki/%D0%BF%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D0%BB%D0%B8%D1%82

N36exaTh MX Mpu 00CYKICHUN MUPOBOTO 3(prpa ObLIO TPYIHO, HO BO
BpemeHa [‘ammnes v HeloToHa erie BO3MOXHO. HbiHe e 3TO ObLI0 Obl
MPOTUBHO CaMbIM OCHOBHBIM HayajiaM JUCLIUILIMHBI €CTECTBEHHOM
¢punocopun, noromy uro co BpemeH JlaByasee, [JanpToHa n ABoraapo—
JKepapa xumus mojTydmniia BCe BHICIIIME MPaBa rpakJaHCTBA B OOIIECTBE HAyK
O MPUPOJIE U, IOCTABUB MaccCy (BEC) BELIECTBA BO INIABE BCEX CBOMX
00001meHwit, nomwia 3a [anuneem u HeiotonoMm. Maso Toro, upe3 Xumuio,
TOJILKO TIPH €€ MPHeMax, IEHCTBUTEIbHO BKOPEHUIIOCHh BO BCEM
€CTeCTBO3HAHUM CTPEMJIEHHE UCKATh PelIeHNe BCAKUX 3a/1a4, KaCaloIIMXCs
KOHEYHbIX, U3MEPUMBIX TeJl U SIBJICHUI, B IOCTHKEHUH B3aUMOJIEICTBUS
OecrpeieTbHO MAJIBIX X OTAETbHOCTEH, Ha3bIBAEMBIX ATOMAMM, HO B
CYIIHOCTH (TI0 peayibHOMY MPEeACTaBICHUI0) MBICTUMBIX, KAK XUMUYECKH
He/IeTUMble MHVUBUIYYMbI, HUYETO OOIIEero He UMEIIINX ¢ MEXaHUYECKH-
HEAEJMMBIMU aTOMaMU JIpeBHUX MeTa(pUu3uKOB. Jloka3aTeabcTBa 3TOMY
MOCJIeIHEMY MHOTOUMCJIEHHBI, HO JIOCTATOYHO YIIOMSIHYTh O TOM, YTO
COBpPEMEHHbBIE aTOMBI He pa3 OObSICHSUTA BUXEBRIMU KOJBLIAMU (VOrtex), 4to
Y TIOHBIHE )KUBO CTPEMJICHUE TIOHATD CJIOKEHNE XMMUYECKUX aTOMOB WJIN
JpYT U3 Apyra, Win U3 «IIEpBUYHON MaTepUU» U 4TO KaK pa3 B MOCJIEIHEE
BpeMsi, 0COOEHHO TI0 TIOBO/TY PaJMOAKTHBHEIX BEIECTB, CTAJIM MPU3HABATH
JeJieHe XMMIUECKUX aTOMOB Ha 0oJiee MeJIKHe «JIeKTPOHEI», a BCE 9TO
JIOTUYECKH He ObUIO Obl BO3MOJKHO, €CITH OBl «aTOMBI» TIPU3HABAJIMCH
MEXaHUYECKU HeJIeTMMbIMU. XUMUUYECKOEe MUPOCO3EPIIAHAE MOKHO
BBIPA3UTh OOPA3HO, YIOI00JIsIsI aTOMBI XMMUKOB HEOSCHBIM TeJIaM: 3Be3/IaM,
COJIHILY, IUITaHETaM, CIIyTHUKaM, KOMeTaM U T. 1. Kak u3 3Tux otaenpHoCTe!
(MHIMBHUYYMOB) CJIaraloTcsi CHCTEMBI, OOOHBIE COTHEYHON MJTH CHCTEMaM
JBOMHBIX 3BE3/1, WJIA HEKOTOPHIM CO3BE3AUAM (TYMAHHOCTSIM) U T. II., TaK
MPEICTABIISIETCS CI0KEHUE U3 ATOMOB LIEJIbIX YACTHI], a U3 YACTHULL TeJl U
BEILECTB. DTO [IJI1 COBPEMEHHOW XUMUHU HE MPOCTasi Urpa CJIOB WIKA HE OJHO
yIoI00JieHre, a cama peaslbHOCTh, PyKOBOJISAIIAS BCEMH UCCIIeJOBAaHUSIMU,
BCSIKUMU aHAIU3aMU U CUHTE3aMU XUMUU. Y Hee CBOW MUKPOKOCM B
HEBUJIMMBIX 00JIACTAX, U, OyIy4YU apXHpeabHOI0 HAYKOI0, OHA BCE BpeMs
ONEepUPYET C HEBUIMMBIMUA CBOMMM OTJEJIbHOCTSIMU, BOBCE HE AyMas
CUUTATh UX MEXaHUYECKU HEAeTUMBIMU. ATOMBI U YACTUIIBI (MOJIEKYJIRI), O
KOTOPBIX HEM30EKHO TOBOPUTCS BO BCEX YACTSIX COBPEMEHHON MEXaHUKH U
(busukm, He MOTYT OBITh YeM-JIHOO UHBIM, KAK aTOMaMH U YaCTHIIAMH,
orpeie/isieMbIMUA XUMHUEH, TIOTOMY YTO TOTO TpeOyeT eIMHCTBO MO3HAHMS.
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https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%B9,%20%D0%93%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D1%83%D0%B0%D0%B7%D1%8C%D0%B5,%20%D0%90%D0%BD%D1%82%D1%83%D0%B0%D0%BD%20%D0%9B%D0%BE%D1%80%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BB%D1%8C%D1%82%D0%BE%D0%BD,%20%D0%94%D0%B6%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%BE%D0%B3%D0%B0%D0%B4%D1%80%D0%BE,%20%D0%90%D0%BC%D0%B5%D0%B4%D0%B5%D0%BE
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D1%80%D0%B0%D1%80,%20%D0%A8%D0%B0%D1%80%D0%BB%D1%8C%20%D0%A4%D1%80%D0%B5%D0%B4%D0%B5%D1%80%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%B0%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD,%20%D0%94%D0%B6%D0%BE%D0%B7%D0%B5%D1%84%20%D0%94%D0%B6%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0%D1%8F%20%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D1%81%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0

[TosTomy u MeTachu3MKa HAIlEro BpEMEHH, eCITH XKeJlaeT OMOTraTh
TIO3HAHUIO, JIOJDKHA IOHUMATh aTOMBI TaK ke, KaK UX IOHUMATh MOTYT
€CTECTBOUCITBITATENIH, 2 HE HA MaHep JPEBHUX MeTa(PU3UKOB KUTAMCKO-
rpeveckoro oopasua. Eciim HploTOHOBO BceMUPHOE TATOTEHHE PeajibHO
PACKPBIJIO CUJIBI, BCET/IA JISCTBYIONIHE Jaxe Ha OecripeesIbHO OOJIBIIIX
paccTosIHUSAX, TO TIO3HAHUE XMWY, BHyIIeHHOe JlaByasbe, [JaibToHOM 1
Asoragpo—Kepapom, pacKpblJIo CHJIBI, BCer/ia JeUCTBYIONINE Ha
HEM3MEPUMO MAJIbIX PACCTOSIHUSX, M TIOKA3aJI0 KaK TPOMaIHOCTh STHX CHJT
(4TO BUJIHO, HATIPHIMEP, U3 TOTO, YTO CUJIAMU STUMHU JIETKO CKUKAIOTCS Ta3bl,
1o7I00HbIe BOJIOPO/TY, €1Ba HEJABHO CKMKEHHOMY, COBOKYITHOCTBIO
(pr3rYecKrX 1 MEXaHMUYECKUX YCHJINI), TaK U IPEBPAIaeMOCTh UX BO BCE
MIPOYYE BHUIBI IIPOSIBJICHNS] SHEPTUH, TAK KaK XMMUYECKUMHU CHJIAMH
(HampuMep NPy TOPEHUH) TOCTUTAIOTCS MeXaHWYecKre U (pu3ndecKue.
[TosTomy Bce coBpeMeHHbIE OCHOBHBIE TTOHSATHS €CTECTBO3HAHUS —
CJIeIOBATEJIbHO, 1 MUPOBO#M 3(hprp — Hen30eKHO HEOOXOIUMO OOCYIUTh IO
COBOKYIMHBIM BO3/IEICTBHEM CBEJCHUI MEXaHUKU, (PU3UKU U XUMUH, U, XOTS
noHsATHE 00 3pUpe PoaUIoCh B (PU3KKE, U XOTsI CKeNITUYeCKast
nHAMMGEPEHTHOCTh CTapaeTcsl BO BCEM YCMOTPETh «pab0vyio TUIOTe3y»,
BIYMYMBOMY €CTECTBOUCIIBITATEIO, MIYIIIEMY CaMy JeHCTBUTEILHOCTD,
KaKOBa OHA €CTh, U HE JOBOJbCTBYIOIIEMYCSI CMyTHBIMHU KapTUHAMU
BoJIIIeOHOTO (hoHaps aHTa3uu, XOTsI Obl YKPAIIEHHOTO JIOTHYHEHIIIAM
aHAJIM30M, HeJIb3sl He 3a/1aBaThCs BOITPOCOM: UTO K€ TaKOe ITO 32 BEIeCTBO
B XMMHYECKOM CMBICe?

Mos nomnbITKa ¥ HAYMHAETCS C 3TOro BOITpocCa.

Panee, yem u3narate CBOW MOCUJIbHBINA OTBET HA BOIPOC O XUMUYECKOM
npupoje 3pupa, CYUTAIO JIOJITOM BBICKA3aThCSl O MHEHUH, KOTOPOE YUTAT
MEXIY CTPOK U HE pa3 CJIbIXaJl OT CBOMX YUYEHBIX JpYy3€il, BEpSIIUX B
€/IMHCTBO BEILIECTBA XUMUYECKHUX JIEMEHTOB (MJIU MTPOCTHIX TeJT) U B
MPOUCXOXKJCHUE UX U3 OJHON MepBUYHON MaTepun. s HUX 3¢up
COAEPKUT ITY MEPBUYHYIO MATEPUIO B HECIIOKUBIIIEMCS BUJIE, TO €CTh HE B
(opme 31eMeHTapHBIX XUMUYECKUX aTOMOB U 00pa3yeMbIX UMH YaCTHIL 1
BEILECTB, a B BUIE COCTABHOIO Hayasa, U3 KOTOPOTO CIOKUIUCh CaMU
XUMUYecKHe aToMbl. Hellb3s1 He mpu3HaTh B TAKOM BO33pEHUU
YBJIEKATEIbHOUM CTOPOHBL. Kak MHUpBI TPEICTaBIISIOT MHOT/IA CIOKUBITUMUCS
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B4%D0%BA%D0%B8%D0%B9%20%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%88%D0%B5%D0%B1%D0%BD%D1%8B%D0%B9%20%D1%84%D0%BE%D0%BD%D0%B0%D1%80%D1%8C

U3 pa3beIMHEHHBIX TeJl (TBepAO KOCMUYECKON MbLIH, OOIU/IOB | T. 11.), TaK
aTOMBI TIPEJICTABJISIOT MPOUCHISAIIMMY 13 IEPBUYHOTO BEUIECTBA.
COXMBIIMECS] MUPbI OCTAIOTCS], HO PSIZIOM C HUMU OCTAETCsl B IPOCTPAHCTBE
KOCMUYECKas MbljIb, KOMETBI, OOJIMABI U T. I1. MATEPUAJIbI, U3 KOTOPBIX
MPEJIIONAraeTcs Ux CIOKEHUE ke MHOTUMHU. Tak OCTaloTCs U CIOKUBILUECS
aTOMBI, HO PSIZIOM C HUMH COXPAHWJICS U ME3K/1y HUIMH JIBHKETCS UX
Martepua, TO eCTb BCEIPOHUKAIOIINIA 1 IepBO31aHHbIA 3¢up. OnHu npu
9TOM TOJIaraloT, YTO €CTh PsIl BUAMMBIX SIBIICHUH, TP KOTOPBIX aTOMBI
PacChHINaTCs B CBOIO MbLTb, TO €CTh B IEPBUYHYI0 MAaTEPHIO, KAK
PacchINaloTCsl KOMETHI B MOTOKM MAJAIOIIMX 3Be3/1. XUMHUKHU U (PU3UKH, TaK
AyMaroliye, MpeAcTaBiIAoT, YTO KaK [€0JOrMYecKe N3MEHEHH S WU Kak
CJIOKEHUE U PaclaJeHre MUPOB UAYT Nepejl HAlllMMHU IJ1a3aMHU, TaK Mpejt
HaMH K€ B TUIIX Pa3pyIIAOTCs ¥ BHOBb CJIAraloTCsl U aTOMbI B CBOEW BEUHOMN
aBosoLMK. JIpyrue, He OTpulias TAaKoi BO3MOKHOCTH — B BUZIE 0CO00
PEIKOrO ¥ UCKJIIOYUTENLHOTO CTyYasi, C4UTAIOT MUP aTOMOB CJIO)KEHHBIM B
TBEpAb MPOYHO U MOJIAraloT HEBO3MOKHBIM HAIIPABUTH OMBIT HA TO, YTOOBI
YJIOBUTB 3TO, TO €CTh CUUTAIOT HEBO3MOKHBIM Ha OIBITE PACCHIIATH ATOMBI B
NEePBUYHYI0 MATEPHIO UM 00pa30BaTh U3 HEE HA HALIMX I71a3aX HOBbIE
aTOMBI XUMHYECKHX JIEMEHTOB, TO €CTh IIPOLIECC MX MTPOUCXOKICHHUS
MOHMMAIOT pa3 OBIBIIMM U 3aKOHYEHHBIM HaBCEr/a, a B 3(pupe BUIAT
ocTaTku, 0TOpockl. C NocieJHUMU — pealucTaMy He IPUXOJUTCS
CUUTATbHCS, IOTOMY YTO TIPH TAKOM IPECTABJICHUH MBICJUTEIN PYKOBOISATCS
HE CJIeICTBUSAMU U3 HAOIO/ICHHIA WU OIBITOB, a TOJBKO BOOOPaKEHUEM,
cBobo/1a KOToporo obdecrieyeHa B peciyosuke Hayku. Ho ¢ nmepBeIMH, TO eCTh
C UCTUHHBIMM MOKJIOHHUKAMHU ITPOIOJIKAIOILENCS SBOIOLIMY BEIeCTBA
aTOMOB, CUMTATHCS XUMUUECKOMY peain3My HEM30eKHO, IIOTOMY 4TO
MCXO/IHBIE MOJIOKEHUS Halllell HAyKH COCTOST HE TOJIbKO B TOM, UTO BCS
o0111ast Macca BelecTBa MOCTOSIHHA, HO IOCTOSIHHBI M Té (POPMBI BEIIECTBa,
KOTOpbIe TOHUMAIOTCSI KaK JIEMEHTapHbIE aTOMBI M B OTJEJIBHOCTH SIBJISIOTCS
KaK «TeJa MPOCThIe», PU3HaBaeMble HECTIOCOOHBIMU MPEBPAILATHCS IPYT B
apyra. Eciu 6b1 3¢oup npoucxoaui U3 aTOMOB U aTOMBbI M3 HETO CJIarajiich,
TO HeJIb3s1 ObUTO OBl OTPHUIIATh 0Opa30BaHME HOBBIX, HEOBIBAIBIX AaTOMOB 1
JOJIKHO OBLTIO OB TPU3HABATH BOZMOKHOCTh MCUE3aHUSI YaCTH MPOCTHIX TeJ,
B3ATHIX B JIEJIO, TIPU TeX UM MHBIX HAOMIOJEHUAX U OMbITax. [JaBHO- 1aBHO
Macca JIoJiel, o cTapoMy MpeapaccyKy, BEPUT B TaKyl0 BOZMOKHOCTb U,
ecyi Obl 9TO MHEHHE He COXPAHSUIOCh B HAIIIM JIHU, HE SIBJISUTACH Obl
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%BF%D1%8B%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F

Emwmence B C. A. C. IlltaTax, crpemsiiyecs, o MaHepe AIXMMHKOB,
IpeBpaTUTh cepedpO B 30JI0TO, WK Takue yuéHble, kak Purtrka (F. Fittica),
B ['epmanuu, KoTopblil eie HegaBHo, B 1900 rogy, crapasicsi JOKa3bIBaTh,
4yT0 (hocchop MoKeT mpeBpaniaTbCs B MbIIIbIK. MHOXECTBO CTy4aeB
MOJJOOHOTO TIPEeBPAICHHUS OIHUX MTPOCTBIX TEJI B IPYTHE OMKCHIBAIOCH B TE
50 neT, B TeUEHHE KOTOPBIX 1 BHUMATEJIBHO CJIEKY 32 XUMUUECKOW
mutepatypoil. Ho kaxpiil pa3, npu THIaTeIbHOM UCCIeAOBAHUM MOJOOHBIX
ClTy4aeB, OKa3bIBaJIaCh WJIM ITPOCTast OIMUOKA MpeyOeskICHW, W

HEJIOCTATOYHAS TOYHOCTh MCCIIeI0BaHMsA, ¥ BHOBB!2! 3ammymaTs
VH/IMBUIyaJIbHYI0 CAaMOOBITHOCTh XUMHUECKUX JIEMEHTOB $1 3[1eCh He
npernosarain. MHe clieoBajio, OJJHaKO, HATIOMHHUTH 00 9TOM, paccMaTpHUBast
a¢up, MOTOMY UYTO, MIOMUMO XUMHYECKOW Oe3/10Ka3aTeIbHOCTH, MHE
Ka’KeTcCsl, HEBO3MOKHO CKOJIbKO-JIMOO0 peasibHOe MOHUMaHue dupa, Kak
MEPBUYHOTO BEUIECTBA, MOTOMY YTO Y BELECTB MepBEHIIUMU
MIPUHAIJICKHOCTSIMH JOJKHO CUMTATh MACCY WM BeC M XUMUYECKHe
OTHOIICHUS: — TIEPBYIO AJIs TOHUMAHUSI OOJIBITMHCTBA SIBJICHUH TP BCEX
PACCTOSIHUSIX, BIUIOTH 10 OECKOHEUHO OOJBIINX, & BTOPbIe — MPU
PACCTOSIHUM HEM3MEPUMO MaJIbIX UM COU3MEPUMBIX C BEJIMUMHAMU TeX
MeJIbYANIINX OTAETbHOCTEH, KOTOPBIE HAa3bIBAIOT aToMamu. Eciu Obl f1esio
10 00 OJJHOM TOM 3(pHpe, KOTOPbIN HAMOJIHSET MPOCTPAHCTBO MEXKTy
MUPOBBIMH TeJIaMH (COJIHLIEM, [IAHETAMU U T. I1). U NIepeaeT Mek 1y HUMU
SHEPrHIo, TO MOKXHO ObLIO OBl — C TPEXOM IIOTI0JIaM, OTPAHUYUBATHCS
TOJIBKO TPEATIONOKEHNEeM O Macce, He KacasCh ero XMMU3Ma, MOXHO OBLIO
OBl 1aXe CUUTATh I(PUP COAEPKAIIUM «TIEPBUUHYIO MATEPUIO», KAK MOXKHO
FOBOPHUTDH O Macce IUIaHEThl, He KacasiCh €€ XUMUUECKUX COCTABHBIX Hayall.
Ho BriosiHe, Tak cka3ath, OECKPOBHBIN, OJIMKe HUYEM He OTpe/IeIsieMblii
3(Up OKOHYATETHHO TePsIeT BCAKYIO pEaIbHOCTh U COCTABIISIET MPUIUHY
6ecrokoiicTBa BIyMUYMBbIX €CTECTBOUCTIBITATENIEH, JIUIIIb TOJIBKO CITyCKaeMcst
¢ HeOa Ha 3eMJTI0 1 TIPU3HAEM ero MPOHUKAIOIIUM BCe TeJIa TPUPOIBI.
Heo6xoauMocTh JIErKOro 1 MOJIHOTO IPOHUKHOBEHHMS BCeX Tesl 3(pUpoM
clielyeT MPU3HATh He TOJbKO PaJy BOZMOKHOCTH IMMOHMMAaHUSI MHOKECTBA
00IIeN3BECTHBIX (PU3MUYECKUX SIBJICHUI, HAUMHAS C ONITHUYECKHUX (Haj YyeM He
CUMTAI0 HAJJOOHBIM OCTAHABJIUBATHCS ), HO U IO MPUYUHE BEJIMKON YIPYroCTH
1, TaK CKa3aTh, TOHKOCTH 3(PUPHOTO BEIIECTBA, aTOMbI KOTOPOTO BCEraa U
BCE MPEJICTABIAIOT ce0e He MHaye, KaK OYeHb MaJIbIMU CPABHUTEJIBHO C
aTOMaMHM Y YaCTUIIAMH XMMHUYECKH U3BECTHBIX BEIECTB, TO €CTh MOJOOHBIMU
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https://ru.wikipedia.org/wiki/Stephen%20Henry%20Emmens
https://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B1%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D1%8C%D1%8F%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D0%B7%D0%BC

aspouTamM cpeu riaHeT. [Iputom Takast mpoHUIaeMocTh 3UpPOM BCex Tell
OOBSCHSIET U HEBO3MOKHOCTh YEIMHUTH 9TO BEIIECTBO, KaK HEJb3s1 COOpaTh
HU BOJbI, HU BO3[yXa B peliere, KaKum Jisi 3pupa J0JKHO CUMTATh BCAKHE
TBEp/Ible WM UHbIE BellecTBa U mperpasl. CriocoOHOCTh 3(pupa NPOHUKATH
BCIOJIy, BO BCE TeJla MOKHO, OJJHAKO, [IOHUMAaTh, KaK BBICIIYIO CTEIIEHb
pa3BUTHUSI TOTO TPOHUKHOBEHUSI [A30B Upe3 CIUIOIIHbIE ITPErpajibl, KOTOPOe
Ipem usyyan qis kKayyyka B OTHOIIIEHHMHM MHOTHX ra30B, a JIeBUIb U Ap.
HAIIIM 1S KeJle3a W IUIATHHBI TI0 OTHONIEHHMIO K Bonopoy!ol.

O6magast MaJIpIM BECOM aTOMa M HU3ILEI0 U3 BCEX U3BECTHBIX Ia30B
IUIOTHOCTBIO, BOIOPOJ, HE TOJIBKO BhITEKAET WM TUhyHIUPYET cUibHee
WM OBICTpee BCSKUX JIPYTHX Ia30B Upe3 MaseHIe OTBepCTHsl, HO CIIOCOOeH
MIPOHMKATh U UPEe3 CIUIOIIHbIE CTEHKU TAKUX METAJUIOB, KaK [IATUHA U
0COOEHHO HaJIa Ui, Ype3 KOTOpbIe Apyrue rasbl He NpoHukaT. Ho Tyt
HECOMHEHHO JISWCTBYET He TOJIbKO OBICTPOTA ABWKEHHUSI YaCTHIL BOAOPOA,
TECHO CBSI3aHHASI C €r0 MaJIOI0 TUIOTHOCTBIO, HO M XMMUYECKasi ClIOCOOHOCTb
TOTrO e pa3psiia, KOTopasi MPOsBJIAETCS Kak MNPy 00pa30BaHUU CIOKHBIX
TeJI, COAEPIKAIIMX BOIOPO/, TAK U P 0OPa30BAHMM PACTBOPOB, CIIABOB U
TOMY MOJOOHBIX, TAK Ha3bIBAEMBIX, HEOIPE/IEICHHBIX COSMHEHN.
MexaHu3M 3TOro NPOHMKHOBEHHSI MOKHO MPEJCTABUTh MOAOOHBIM — Ha
MOBEPXHOCTH ITPOHULIAEMOT'0 TeJla — PACTBOPEHMUIO ra3a B KUJKOCTHU, TO
€CTh BCKAaKMBAHMIO €0 YaCTHUI] B TPOMEKYTKH MEX/y YaCTHUIIAMH KUIAKOCTH,
3aMe/IJIEHHIO JBIKEHHSI (OTYACTH HEKOTOPOMY CTYILEHHIO Ta3a) U TAaKOMY
WJIM MTHOMY COIJIACOBAHUIO JIBM)KEHUI 000MX BUIOB yacTull. B macce
MIPOHMIIAEMOT'0 TeJla CKAThI a3, NONIOUIEHHbIN Ha TOBEPXHOCTH
NPUKOCHOBEHH I, KOHEYHO, pPaclipOCTPaHsIETCsI BO BCE CTOPOHHI,

1 pyHAMpPYs OT CI0s K CJI010, €CiU B onbiTax Podeprc-AycTena gaxe
30J10TO TUPYHAUPOBAIO B TBEPAOM CBUHIIE HA OCHOBAHUU TEX K€ CHJL.
Hakowern, Ha Jpyroi NOBEPXHOCTH IPOHUIIAEMOTO TeJla CKATBIN ra3 HAXOIUT
BO3MOXHOCTb BBIPBAThCSI HA OOJIBIIYIO CBOOOLY M, TIOKA OyAET HAKOIUISTHCS
10 UCXOJHOTO JIaBJIeH!s], CTAaHeT ITPOHUKATh TY/1a, 1€ €ro HET WM TJIe ero
MaJio, TO €CTh BXOJHTb B Mperpaiy OyaeT 0ojee CO CTOPOHBI MPEBHIIAIOIIETO
JaBJIeHMs, YeM B oOpaTHOM HarpasieHnd. Korna ke naBieHust ypaBHSIOTCS,
HACTYIMT HE MOKOH, a MOJBMKHOE PABHOBECHE, TO €CTh C Kak/I0i CTOPOHBI B
nperpajay OyAeT NpPOHUKATh ¥ BBIOBIBATH OJJMHAKOBOE YHCIIO YaCTHII WU
aToMoB. Jloryckasi, a 3T0 He0OXO0IMMO, TPOHUIIAEMOCTh 3(pUpa B
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https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D1%8D%D0%BC,%20%D0%A2%D0%BE%D0%BC%D0%B0%D1%81
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%83%D1%87%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%82-%D0%9A%D0%BB%D0%B5%D1%80%20%D0%94%D0%B5%D0%B2%D0%B8%D0%BB%D1%8C,%20%D0%90%D0%BD%D1%80%D0%B8%20%D0%AD%D1%82%D1%8C%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F%20%D0%BC%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D1%83%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BB%D0%B0%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BB%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82%D1%81-%D0%9E%D1%81%D1%82%D0%B8%D0%BD,%20%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC%20%D0%A7%D0%B0%D0%BD%D0%B4%D0%BB%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B8%D0%BD%D0%B5%D1%86

OTHOIIIEHUH KO BCEM BEIECTBAM, J0JUKHO MPUIUCATh MY, ITPEkK/e BCETo,
JIETKOCTh U YIPYTOCTh, TO €CTh OBICTPOTY COOCTBEHHOT'O IBUKCHUS, eIlle B
GOoJIbIIIEM Pa3BUTHH, YEM JUIs1 BOAOPO/A, U, YTO BCEria BaKHee, My JOJDKHO
MIPUIKCATD €1lle MEHbIIIYI0, YeM JJIs1 BOJOPO/a, CIOCOOHOCTh 00pa3oBaTh ¢
NPOHUIIAEMBIMHU TEJIAMH OTIpeieIEHHbIe XUMUUYECKHE COSAMHEHM s, TaK KaK
9TH NOCJICAHHUC XapPAKTECPU3YIOTCA UMEHHO TEM, YTO PA3HOPOAHBIC ATOMbBI
00pa3yloT CUCTEMBI MJIM YaCTHIIbI, B KOTOPBIX BMECTE MJIM COTJIACHO
JBWXKYTCSI pa3JIMIHBIC JIEMEHTHI, KaK COTHEYHAs CUCTEMa XapaKTepU3yeTcs
3aBUCUMBIM, COIJTACHBIM M COBMECTHBIM JBUXKCHUEM 06pa3y101u1/1x €€ MHOI'ux
CBETHJI. A TaK Kak HajIo IperoiaraTb, YT0 TAKOE COBMECTHOE JIBHKEHHE
BOJIOPO/Ia, HATIPHMeED, C IAJLIATUEM, UM IPOHUIIAEMBIM, JIEHCTBUTEHHO
COBEpILAETCS JUIsSl TEX aTOMOB BOAIOPO/IA, KOTOPBIE HAXOAATCS B cpefie
aTOMOB MaJlIaius, U YTO BOJOPO/] € NAJUIAJUEM JaeT CBOE OIpe/ie/IEHHOe
coeaunenne Pd’H (1m kKakoe UHOE), HO TIPU HATPEBAHMH OHO JIETKO
JUCCOLMUPYET, TO CJAEAYET, MHE KaKeTCs, JOIyCTUTh, YTO aTOMBI 3(pupa B
TaKOH BBICOKOW Mepe JIMIIIEHBI 3TO|, Yke Jis1 BOJOpo/a cl1adoid,
CIIOCOOHOCTH K 00pa30BaHMIO ONPEIIEHHBIX COSMHEHHIA, YTO AJIs1 HUX
BCSIKasl TEeMIlepaTypa ecTh JUCCOIMALIOHHA, a TOTOMY HUYEro, Kpome
HEKOTOPOTO CTYIIEHHUs B CPejie aTOMOB OOBIYHOTO BEIIECTBa, Is dhupa
IPU3HATDH HEJIb3.

Takoe gorymieHne, To eCTh OTPULIAHKE TS BEMIECTBA WJIH JJIS1 aTOMOB
a¢upa BCAKON CKJIOHHOCTU K 00Pa30BaHUIO CKOJIBKO-JIMO0 CTOMKUX
COEIMHEHUI C JPYTUMU XUMUYECKUMU SJIEMEHTaMH, €Il HECKOJIBKO JIeT
TOMY Ha3ajl JOJIKHO ObLIIO OBl CYMTATH COBEPIIEHHO MPOU3BOJILHBIM, &
MIOTOMY ¥ MaJIO BEPOSATHBIM JJake TMITOTETUUYECKH, TAK KaK BCE M3BECTHBIE
elle HeJJaBHO MPOCThIE TeJla U JIEMEHTBI, TaK WK UHAUe, TPyAHEee UK Jierde
Y IIpOYHee WM IIaTye, MPSIMO WM KOCBEHHO BCTYIAIN BO B3aMMHBIE
COE/IMHEeHHMS], U TOTJIa TIPE/ICTABUTh BEIIECTBO, BOBCE JIUIIIEHHOE CKJIOHHOCTH
TIOJBEPTHYTHCS TO/1 BIUSIHUEM JIPYTHX BEIIECTB KAKUM-JIMO0 XUMHUUECKUM
M3MEHEHHSIM U UyKJ0e CIIOCOOHOCTH 00pa30BaTh CI0KHBIE YACTHUIIBI, —
OBbLTO OBI Yepecuyp CMeJIO U JIMIIEHO BCSIKOHM peabHOCTH, TO €CTh UYK/IO
u3BecTHOM nevictButesibHocTH. Ho BoT B 1894 1. opa Pesieit v ipod.
Pam3aii OTKpBIBAIOT B BO3/IyXE APLOH M OMPEETIAIOT ero, Kak
HeJlesiTeIbHEeIIIee U3 BCEX U3BECTHBIX Ta3000Pa3HBIX U BCSIKMX MHBIX
BemecTB. CKOpO 3aTeM IMOC/IeI0OBAIO OTKPhITHE Pam3aeM revs, KOTophiid 1o
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BB%D0%B0%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/1894
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B5%D1%82%D1%82,%20%D0%94%D0%B6%D0%BE%D0%BD%20%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BC%D0%B7%D0%B0%D0%B9,%20%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D0%B8%D0%B9

ero sIpKoMy crieKTpy JIOKbep MmpeauyBCTBOBAJ, KaK 0cO00€ MPOCTOE TEJIO Ha
coJiHIle; a 3aTeM Pam3aii u TpaBepc OTKpbhUIA B CKUKEHHOM BO3/yXe ellle
TPU TAKUX K€ HEJESATENIbHBIX, KAK aproH, ra3a: HeOH, KPUITOH W KCEHOH,
XOT$1 COJEPKAHUE UX B BO3[LyXe HUUTOKHO MaJIO U JOJDKHO CUMTATHCA IS
reJIns ¥ KCEHOHA MUJUTHOHHBIMHU JIOJISIMH TI0 00beMy 1 Becy BosayxalZl, Jlna
3TUX MATU HOBBIX Fa30B, COCTABJIAIILIMX, BMECTE C OTKPBITUEM
DATMOAKTUBHEIX BEIIECTB, OIHU U3 OJMCTATEIbHEUIIIMX OMBITHBIX OTKPBITHIA
koH1a XIX BeKa, 10 CUX TMOp He MOJyIeHO HUKAKUX CJIOKHBIX COeMHEHNUH,
XOTSI B HUX SICHO Pa3BUTa CIIOCOOHOCTh CXKUKATHCS M PACTBOPATHCS, TO €CTh
00pa3oBaTh TaK Ha3bIBAEMbIE HEOIIPEEJIEHHBIE, CTOJb JIETKO

yKe CMeJIO MOKHO MPU3HABATH BEIIECTBO A(pupa JUIMEHHHIM — TPU
CIIOCOOHOCTH MPOHUKATh BCE BEIIECTBA — CHOCOOHOCTH 00pa3oBaTh C
OOBIYHBIMU XMUMUYECKUMH aTOMaMH KaKhe-JIM00 CTOMKKE XUMUYECKUE
coequHenusi. CegoBaTeIbHO, MUPOBOLL APUP MONCHO NPeOCmasums,
MOJOOHO TeJINI0 ¥ APTOHY, 2d30M, He CHOCOOHbIM K XUMUUECKUM
COCOUHEHUSIM.

OcraBasich Ha YMCTO XMMHUYECKOMW TIOYBE, Mbl CTAPAJIUCh CIIEpBa MOKa3aTh
HEBO3MOKHOCTb [IOHMMaHUs 3(pUpa HU KaK pacCessHHbIN Nap WU ra3 BCIOAY
PacnpOCTPaHEHHBIX BEILIECTB, HU KaK aTOMHYIO IbITb IEPBUYHOIO BEIIECTBA,
13 KOTOPOTO HEPEJKO ellle JOHbIHE MHOTHE IIPY 3HAIOT CJIOKEHHE
3JIEMEHTapHBIX aTOMOB, a [IOTOM IMPUIIUIU K 3aKJII0YEHUIO O TOM, YTO B
3¢upe J10JKHO BUAETh BEIIECTBO, JIMIIEHHOE CIIOCOOHOCTH BCTYNATh B
CKOJIBKO-JTMOO MTPOYHBIE ONPEEICHHbIE XUMUYECKIE COSANHEHHS], YTO
CBOWCTBEHHO HE/IABHO OTKPBITHIM [EJMI0, APLOHY, M UX aHAJIOTaM.

ITO NepBbIi 3Tal HA HAIlleM MYTH; Ha HEM, XOTsS HeJJOJIro, He0OX0AUMO
octaHOBUTKCs. Koryma Mbl mpusHaeM 3¢pup razoMm — 3TO 3HAYUT TIPEk/Ie
BCETr0, YTO MBI CTPEMUMCSI OTHECTH TIOHSITHE O HEM K OOBIYHBIM, PETbHBIM
MOHSITUSIM O TPEX COCTOSIHUSIX BEILIECTB: Ta3000pa3HOM, KUJKOM U TBEPJIOM.
TyT He Ha/I0 MPU3HABATh, KaK TO JenaeT Kpyke, 0codoro 4eTBépToro
COCTOSIHMSI, YCKOJI3AIOIIETO OT PealbHOTO MOHUMAHUS TPUPO/IbI BEIIEH.
TavHCTBEHHAas1, TOUTH CHUMPUTHYECKAd MOJAKIAAKA C 3¢upa MpU 3TOM
JONyIIeHUH CKubiBaeTcs. ['0Bopsi, 4TO 3TO eCTh [a3, OUEBUIHO, MbI
MIPU3HAEM €r0 «KUJIKOCTBIO» B IIMPOKOM CMBICJIE ITOTO CJIOBA, TAK KaK ra3bl
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https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D1%8C%D0%B5%D1%80,%20%D0%94%D0%B6%D0%BE%D0%B7%D0%B5%D1%84%20%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D0%B5%D1%80%D1%81,%20%D0%9C%D0%BE%D1%80%D0%B8%D1%81%20%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9%20%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/XIX%20%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%BA%D1%81,%20%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D0%B8%D1%82%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C

BOOOIIIE CYTh YIPYTHe KUAKOCTH, JIUIIEHHBIE CIETICHUsI, TO €CTh TON
CTMOCOOHOCTH HACTOSIIIMX JKUIKOCTEH, KOTOpast MPOSIBIISETCS B BUIE
CBOWCTBa 00pa30BaTh — B CHITy CIIETUIEHUS] — KAIUIU, MOJHIUMAThCS B
BOJIOCHBIX (KaOWJUIAPHBIX) TPYOKax M T. M. Y JKUJIKOCTEW Mepa CLETUIEHUs
€CThb OlpeJie/IEHHAsI, KOHEYHAs BeJIMYMHA, y Ta30B OHA OJIM3Ka K HYJIO WIH,
€CJIM YTOAHO, BeJIMUYMHa OYeHb Masas. Eciu aup — ras, To, 3HaUuT, OH
MMeeT CBOM BEC; 9TO HeM30eKHO MPUITUCATh MY, €CJI He OTBEPraTh paau
HEro BCeW KOHIETIIMK eCTeCTBO3HAHUS, BeyIero Havaso ot [ames,
Heiotona u JlaByasbe. Ho eciu acpup o61a1aet CTosib CUIIBHO Pa3BUTOIO
MIPOHUIIAEMOCTbIO, YTO MPOXOAUT Upe3 BCAKKME 000JIOUYKH, TO HENIb3sI U
JAyMaTh O TOM, YTOOBI ITPSAMO U3 OIbITA HAWTH €ro Maccy B JAHHOM
KOJIMYECTBE JPYTHUX TeJ, WM BEC ero ONpe/ieIEHHOro oobemMa — 1pu
JAHHBIX YCJIOBUSX, a MOTOMY JOJKHO TOBOPUTH HE 00 HEBeCOMOM 3(upe, a
TOJIbKO O HEBO3MOKHOCTH €r0 B3BelInBaHusl. KOHEUHO, TYT CKpBITa CBOSI
TUIOTe3a, HO COBEPIIIEHHO peasibHasl, a He KaKasi-TO MUCTHYecKas,
BHyHIaomasa CUJIbHOE 6€CHOKOﬁCTBO BAYMYUBBIM €CTCCTBOUCIIBITATEIIAM.

Bc€ nmpeniecTByolee, MHE KaKeTCsl, HE TOJIBKO HE IIPOTUBOPEYUT
00111epacpoCcTpaHEHHOMY TPECTABICHUI0 O MUPOBOM 3(Hpe, HO MPSIMO C
HUM coracyetcs. [Jo6aBka, HaMU c/ielaHHas1, CTpeMsasics OJke
peann3oBath MOHATHE 00 3(pUpe, COCTOUT TOJIBKO B TOM, UTO MbI IIPUILLIH K
HEOOXOIMMOCTH ¥ BO3MOXXHOCTH TIPUIUCATH (PUPY CBOWCTBA Ta30B,
NOI00HBIX TEJIMIO ¥ APTOHY, U B HAMBBICIIIEH Mepe HECTIOCOOHOCTh BCTYIATh
B HACTOSAIIIME XMMHUUYECKUE coeauHenHusa. Haa atum nousaruem,
COCTABJISIOIIMM [IEHTPAIbHYIO MOCBUIKY MOEH TMOIBITKH, HEOOXOIMMO
OCTAHOBHUTHCS NMOJPOOHEE, YeM HaJ KaKOI-JMOO0 HHOI CTOPOHOIO CJIOKHOTO
1 Ba)XHOT'O NPEeIMETA, HAIIPUMEp, HaJ CONIPOTUBIIEHUEM (DUPHOI Cpebl
JBUXEHUIO HEOECHBIX CBETUJI, HaJl CJIeI0BaHUEM 3a Boiiib—MapruoTTOBbIM
i Bas-nep-BaanbcoBhIM 3aKOHOM, HaJJ TPOMAIHOIO YIIPYLOCTBIO MAacChl
a¢upa, Ha MEPOIO €ro CryleHUs U YIPYTOCThIO B pa3HbIX TeJax U B
HeOEeCHOM IPOCTPAHCTBE U T. I1. Bee Takue BONpOChl MPUAETCA TaK WK
MHaYe YMCTBEHHO pelaTh U MPH BCSIKOM MHOM MpeJicTaBIeHnu 00 3pupe,
KaK BECOMOM, HO HE B3BEIIMBAEMOM BellecTBe. MHe KaxyTcs Bee 3TU
CTOPOHBI JOCTYITHBIMU 151 peajibHOTO OOCY:K/IEHUs YK€ HbIHE, HO OHU
3aBJICKJIN OBl HAC CJIMIIIKOM JaJIeKO M BCE K€ OCHOBHOM BOIIPOC — O
XUMHYECKOM coCTaBe 3¢prpa — OcTajcs Obl IPU TOM BUCETh B IyCTOTE, a
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D0%B8%D0%BB%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%91%D0%BE%D0%B9%D0%BB%D1%8F%20%E2%80%94%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%92%D0%B0%D0%BD-%D0%B4%D0%B5%D1%80-%D0%92%D0%B0%D0%B0%D0%BB%D1%8C%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D1%8C

0e3 Hero He MOXeT ObITh, Ha MOH B3IJIsI, HUKAKOU PealbHOCTU B CYXKICHUH
00 3hupe; MOCIIE JKe TAKOTO UM MHOTO OTBETA Ha STOT BOMPOC, OBITh MOXKET,
yIacTCs IBUHYTHCS JAJTbIIE B PEAIbHOM MOHMMAHUU JPYTUX OTHOIICHUIM
acupa. [Toatomy ganee st CTaHy TOBOPUTH TOJILKO O CBOEH MOIIBITKE MOHSTh
XUMU3M 3(pUpa, UCXO/s U3 JBYX OCHOBHBIX MOJIOKEHUM, a UMEHHO: 1) apup
€CTb JIETYaUIlIiiA — B 9TOM OTHOILIEHUM TPe/IeIbHBI — ra3, 001 alomui
BBICOKOIO CTEIIEHBIO TPOHUIIAEMOCTH, UTO B (PU3UKO-XMMUYECKOM CMBICIIE
3HAYHUT, YTO €ro YaCTUIIBI UMEIOT OTHOCUTEJIHHO MAJIBI BEC U 00JIaJaoT
BBICIIEIO, YeM ISl KAKMX-TTMOO MHBIX Ta30B, CKOPOCTBIO CBOETO
nocTynartenbHoro apikenns, 8] u 2) acup ects mpocroe Teno, MMménHOE
CITIOCOOHOCTH CKMKAThCS M BCTYTATh B YaCTUYHOE XMMUYECKOEe COeMHEHNE
Y pearupoBaHue ¢ KAKUMH-TTMOO APYTMMHU TPOCTHIMH UJIH CJIOKHBIMH
BeIIeCTBAMM, XOTsI CIOCOOHOE UX MPOHUIIATH, TOJOOHO TOMY, KaK TeJlui,
aproH M UX aHAJIOTH CIIOCOOHBI PACTBOPSITHCS B BOJIE U JIPYTHX JKHIKOCTSIX.

JlanpHeiime CTOpOHbl MOEH MOIBITKY — MOHSATh IPUpOAY d(pupa — Tak
TECHO CBSI3aHBbI C TeJIMEM, APTOHOM U UX aHAJIOTaMU U C MEPUOAUYECKOIO
CHCTEMOIO JIEMEHTOB, YTO MHE paHee, YeM UTTH BIepel, He0OOXOAUMO 0c000
OCTaHOBMTBCS HAJl STUMU NPEIMETAMU M UX B3aMMHOIO CBSI3BIO.

Korna, B 1869 r., Ha OCHOBaHMU CONMKEHUM, MOJIMEYEeHHBIX Yk [lioma,
Jlercenowm, IleTrTeHKO(hepOM U IPYrUMH, MEXTy BETUIMHAMU aTOMHBIX
BECOB CXOJICTBEHHBIX JIEMEHTOB, MHOIO ObllIa BHICTABJICHA TIEPUOMUECKAsT
3aBUCUMOCTb MEXIY CBOMCTBAMH BCEX JIEMEHTOB U UX UCTUHHBIMU (TO €CThb
1o cucreMe Aporanpo—Kepapa ¢ nonoaHeHussMu KanHuiapo u ¢
W3MEHEHUSIMU, BHI3BIBAEMbIMH MTEPUOANYECKOI0 3aKOHHOCTBI0) ATOMHBIMU
BECAMH, HE TOJIHKO HE OBLJIO U3BECTHO HU OJHOIO JIEMEHTA, HECIIOCOOHOIO
00pa3oBaTh OMNpeieieHHbIE CIOKHbIE COSUHEHMS, HO HeJlb3s1 ObLIO 1aXe U
TOJJ03peBaTh BOZMOKHOCTH CYIIIECTBOBAHMS MOA0OHBIX 3JIeMeHTOB. [ToaTomy
B MIEPUOIUYECKON CUCTEME, TAHHOW MHOIO B TOM BHUJIE, KAKOW OHA COXPaHUJIa
Y JIO CUX TIOpP, @ UMEHHO TIPY PACMOJIOKEHUH 110 TPYIIIaM, psaaM U
nepuojaM (cM. 1-e u3ganve KHUru Moed «OCHOBBI XMMUW>», BHITYCK 3-U,
Boie v B 1870 roay, ¥ ctaThi MOM B XypHaJsie Pycckoro XuMUYecKoro
OommectBa 1869 1.), cuctema 31eMEHTOB HAUMHATIACH C TPYNIbI 1-ii U ¢ psaga
1-ro, rae momeniancs v 40 CUX MOp MOMEIAeTCsl BOIOPO/, JIerYalIlii u3
3JIEMEHTOB, Cy/[isl T0 ATOMHOMY BECY, U JISTYarIIIHi ra3, Cy/isl o
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https://ru.wikipedia.org/wiki/1869
https://ru.wikipedia.org/wiki/%D0%94%D1%8E%D0%BC%D0%B0,%20%D0%96%D0%B0%D0%BD%20%D0%91%D0%B0%D1%82%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BD%D1%81%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D1%82%D0%B5%D0%BD%D0%BA%D0%BE%D1%84%D0%B5%D1%80,%20%D0%9C%D0%B0%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%BE%D0%B3%D0%B0%D0%B4%D1%80%D0%BE,%20%D0%90%D0%BC%D0%B5%D0%B4%D0%B5%D0%BE
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D1%80%D0%B0%D1%80,%20%D0%A8%D0%B0%D1%80%D0%BB%D1%8C%20%D0%A4%D1%80%D0%B5%D0%B4%D0%B5%D1%80%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%BD%D0%B8%D1%86%D1%86%D0%B0%D1%80%D0%BE,%20%D0%A1%D1%82%D0%B0%D0%BD%D0%B8%D1%81%D0%BB%D0%B0%D0%BE
https://ru.wikisource.org/wiki/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8_(%D0%94._%D0%98._%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2)
https://ru.wikipedia.org/wiki/1870
https://ru.wikipedia.org/wiki/%D0%96%D1%83%D1%80%D0%BD%D0%B0%D0%BB%20%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%BE%D0%B3%D0%BE%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%BE-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE%20%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/1869
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4

IUIOTHOCTH, — TIPU AAHHBIX JIaBJIeHUM U Temriepatype. Hukoraa mHe B
TOJIOBY He MPUXOIUIIO, YTO UMEHHO BOJOPOIOM JIOJIKEH HAUMHATHCS PSJL
9JIEMEHTOB, XOTsI Jierye ero He ObUIO U ellle MIOHbIHE MEKAy U3BECTHBIMU HET
HU OJIHOTO JAPYIOro 3JIEMEHTAPHOIO WM CJIOKHOro raza. OcraBasch Ha
peaibHOM MoYBe, S pelrajcs MpeacKa3biBaTh HE TOJBKO CYIIECTBOBAHHE
HEM3BECTHBIX JIEMEHTOB B CpeJle U3BECTHBIX, HO M UX CBOWCTBA, KaK
XUMUYECKHe, TaKk U (PU3NYEcKue, 1Jisi HUX CAMUX B CBOOOJJHOM COCTOSTHUU
(TPOCTBIX TEN) U AJI UX COETMHEHUI. DTO, KaK U3BECTHO, OMPABIATIOCH
TIOCJIEIYIOIMU OTKPBITUSAMU: Faumsa — JIekokom ne Boabonpanowm,
ckannusa — HusbcoHoM u, OnucTatenbHee Bcero, repMannsa — Kiementom
BunksepoM, MOUM (HBIHE YK€ CKOHYABIIIMMCS) XOPOIIUM APYrOM U
Hay4HbIM coOpatom. [Ipencka3aHus 3Tu ObUIH, 110 CYIIECTBY, TEM, YTO
Ha3bIBAETCS B MATEeMATHKE UHTEPIOIUPOBAHUEM, TO €CTh HAXOKICHUEM,
MIPOMEKYTOUYHBIX TOUEK Ha OCHOBAHUM KPAMHUX, KOTJa U3BECTEH 3aKOH (MU
HarpaBJieHUe KPUBOM, €ro BBIPAKAIOIIEH ), IO KOTOPOMY TOUYKH CJICTYIOT
apyr 3a gpyroM. [loaTtomy onpaBaaHue MpeacKka3aHHOTroO eCTh He UTO MHOE,
KaK croco0 yTBepkKIeHUs 3aKOHHOCTH, U, CIe0BATEIbHO, TeTEPh MOKHO
CMEJIO MOoJIaraThCs Ha TO, 4To B 1869—1871 rT. OBIJIO TOJIBKO BEPOSATHBIM, U
YBEPEHHO MMPU3HABATh, YTO XUMUYECKUE JIEMEHTHI U UX COSINHEHUSI
HAXOIATCS B IEPUOANYECKON 3aBUCUMOCTH OT aTOMHBIX BECOB JIEMEHTOB.
DKCIOIMPOBATE, TO €CTh HAXOAUTH TOUKH BHE MPEJIENIOB U3BECTHOTO, HENb351
OBLIO HA OCHOBAHMU €Ille HeyITPOYeHHOW 3aKoHHOCTH. Ho Koria oHa
yTBEPIUIACh, MOKHO Ha 9TO PEIIUTHCS, U TO, YTO JaJIbilie OyJeT cKazaHo 00
aupe, Kak NeMeHTe, Topasfo Oosiee JErKkoM, YeM BOJIOPO[, COCTABIISIET
TaKoe KCIOIUpoBaHue. PeIIMMOCTb MOsI, IPU TOM OCTOPOKHOCTH, KaKasi
JOJKHA OBITh CBOMCTBEHHA BCAKOMY JISSTENIO HAYKH, ONIPEIeIISIeTCs IByMsI
cooOpaxkeHusiMU. Bo-miepBbIX, 51 TyMalo, 4TO OTKJIAABIBATH — IO CTAPOCTU
JIeT — MHe yXke HeJb3s. A, BO-BTOPBIX, 32 MOCJIE/IHEE BPEMSI CTATIM MHOTO U
YacTO TOBOPHTH O Pa3IpoOJICHUH aTOMOB Ha 0oJjiee MeJIKHe JICKTPOHBI, a
MHE KaXeTCsl, 9TO TaKoe IPOOJIeHUE TOJHKHO CUUTATh HE CTOJILKO
MeTapU3UIECKUM, CKOJIbKO METaXUMUYECKUM TpeCTaBIeHUEM,
BBITEKAIONIMM M3 OTCYTCTBHSI KAKMX-JTMOO OIpeIeIEHHbIX COOOpaXeHU,
KacamIuxcsl XMMU3Ma 3(pupa, U MHE 3aXOTeJIOCh Ha MECTO KaKUX-TO
CMYTHBIX e TIOCTaBUTh OoJiee peaibHOe MPEICTABIICHUE O XUMHUECKON
npupojie 3pupa, Tak Kak, MOKa YTO-HUOYIb HE TOKAXKET JTMOO MpeBpaleHus
OOBIYHOTO BeIecTBa B 3(pUp 1 00paTHO, JIMOO MPEBpaIeHUsT OJJHOTO
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https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BA%D0%BE%D0%BA%20%D0%B4%D0%B5%20%D0%91%D1%83%D0%B0%D0%B1%D0%BE%D0%B4%D1%80%D0%B0%D0%BD,%20%D0%9F%D0%BE%D0%BB%D1%8C%20%D0%AD%D0%BC%D0%B8%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BD%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BB%D1%8C%D1%81%D0%BE%D0%BD,%20%D0%9B%D0%B0%D1%80%D1%81
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BD%D0%BA%D0%BB%D0%B5%D1%80,%20%D0%9A%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%81%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%BE%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD

9JIeMeHTa B JIPYTOH, BCSAKOE MpeCcTaBIeHre O APOOIeHU aTOMOB JOJIKHO
CUUTATh, [0 MOEMY MHEHUIO, IIPOTUBOPEYAIIIMM COBPEMEHHOU HAYYHOM
JUCIUIUIMHE, & Te SBJIEHUS, B KOTOPBIX MPU3HAETCS JIpOOJIeHHE aTOMOB,
MOTYT OBITh IOHUMaeMbl, KaK BbIZeJICHHE aTOMOB 3¢hUpa, BCIOY
MIPOHUKAIOIIETro U pu3HaBaeMoro Bcemu. CII0BOM, MHE KaKeTcsl, XOTS
PUCKOBaHHBIM, HO CBOEBPEMEHHBIM TOBOPUTh O XMMUYECKOH MPUPOJIE
a¢upa, TeM OoJiee, YTO, CKOJILKO MHE U3BECTHO, 00 3TOM MpeIMeTe ellie
HUKTO He TOBOPHJI O0Jiee MM MeHee onpeieiéHHo. Koria st mpuarain
NIepUOAMYECKUI 3aKOH K aHajioraM 00pa, AIIOMUHNSA ¥ KPEMHHU, 51 ObLT Ha
33 roja MOJIOXKe, BO MHE JKWJIa TI0JIHAsl YBEPEHHOCTD, YTO PaHO WJIU TIO3/IHO
MIPeIBUIMMOE JIOJKHO HEMPEMEHHO OIPaBIAThCs, IIOTOMY YTO MHE BCe TaM
ObLIO sicHO BUIHO. OTipaBIaHue MPUIILIO CKOpee, YeM s MOT HaIesIThCA.
Terneps ke y MeHsI HET HU TPeKHEN SICHOCTH, HU OBbIBIIIeN YBEPEHHOCTH.
Torna s1 He pucKoBaJI, Terieph pUcKylo. Ha 1o HanoOHa pemmmocts. OHa
TIPHIIUIA, KOT/IA 51 BUJIE]T Pa/IMOAKTUBHEIC SIBJICHUS, KaK OOBSICHEHO B KOHIIE
CTaThU, ¥ KOTJIA s CO3HAJI, YTO OTKJIAJbIBATh MHE YK€ HEBO3MOXKHO U UTO,
OBITh MOKET, MOV HECOBEPIIICHHbIE MBICJIA HABE/IyT KOro-HUOY/Ib Ha Iy Th
OoJtee BEpHBIH, YeM TOT BO3MOXKHBIN, KAKOW MPEICTABIIAETCS MOEMY
crnaberleMy 3peHuIo.

[NepBOHAYAIBHO 51 BHICK2XYCh O MOJIOKEHUH [eJIUs, APLOHA U X aHAJIOTOB B
MEPUOINIECKON CUCTEME JIEMEHTOB, TIOTOM O TIPE/ICTABISIEMOM MHOIO MeCTe
a¢upa B TOM ke cUCTeMe, a 3aKOHUY HECKOJIbKMMU OeTJIbIMUA 3aMeYaHU IMU
10 TIOBOJIY OKMJAaeMBbIX CBOKCTB 3(prpa, OCHOBAHHBIX Ha TIOHATHUHU O HEM,
BBIBOJJIMOM M3 €T0 TIOJIOKEHHSI B 9TOU CHCTEME.

Korma B 1895 r. nonum 10 MeHsI iepBble CBe/IeHHs 00 APLOHE U ero
O6ecriprMepHON XMMUYECKO MHEPTHOCTU (OH HU C YeM, HU MPU KaKUX
YCJIOBUSIX HE pearnpyer), MHE Ka3ajaoCh 3aKOHHBIM COMHEBATHCS B
3JIeMEHTAapPHOM MPOCTOTE ITOTO ra3a, v s mperosarai, YTo aproH MOXKXHO
cumTath nomiMepom azora N3, kak ozon O ects monmumep kucnopona O Ho
C TeM pa3IM4ueM, YTO 030H MPOMCXOJUT, KaK U3BECTHO, U3 KUCIIOpO/Ia C
MPUCOEIMHEHNEM — KaK TOBOPUTCS — TEIUIa, TO €CTh BbIICSET HA JTaHHBIN
CBOU Bec 0oJiee Tellia, BCTyNasi B peakiiy, OJUHAKOBbBIE C KUCIOPOJOM, YeM
KHCJIOPOJ1 TIPU TOM K€ Bece, a aprOH MOKHO ObLIO MPeACTaBUTh, KaK a30T,
TOTEPSIBIIIUI TETUIO, TO €CTh ellle MeHee SHePTUIHBIN, YeM OOBIYHBIN a30T.
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https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9%20%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/1895
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%B0%D0%B7%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D0%B7%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4

DTOT MOCJETHUHA BCeTia CIIYXKUI B XMMHAN 00pa3IioM XMMHYECKON
WHEPTHOCTH, TO €CTh MPOCTHIM TEJIOM, OYEHb TPYAHO BCTYMAIOIIUM B
peaKIuu, 1 ecii Obl IPEACTABUTh, YTO €r0 ATOMBI, YIUIOTHSISICh TIPU
nommMepsaimn w3 N2 B N3, TepsioT TeIioTy, MoXHO GbUIO K/IaTh BEIIECTBA
elne B BBICIIeN Mepe MHePTHOTO, TO eCTh eIlé O0Jiee COMPOTUBIISIIONIETOCST
BO3JEWCTBUIO JPYTUX BEIECTB. Tak, KpEeMHE3EM, TPOUCXOIAIINN C
OT/IeJIeHNeM TerlIa U3 KPEMHUS M KMCIOPOia, MeHee MOCeTHUX CrIocoOeH K
XHUMHAYeCKUM peakimsam. [TomoOHoe ke mpecTaBlieHre O IPUPOJIe aproHa u
O CBSI3M €r0 C 230TOM BBICKA3aHO OBLIO 3aTeM U3BECTHEUIINM yUEHBIM
Bepreino. Teneps, yxe 1aBHO, s1 OTKA3aJCs OT TAKOTO MHEHHUS O IPUPOJIE
aproHa M COIJaIalch ¢ TEM, YTO ITO €CTh CAMOCTOSITEIbHOE JIEMEHTAPHOE
BEIIIECTBO, KaK 3TO C caMOro Hauana yreepxaan Pamzaii. [ToBo1oB K Takoi
nepemMeHe ObUIO OYeHb MHOTO. [ JTaBHEHIIMMU CITyXKuiu: 1) HECOMHEeHHast
YBEPEHHOCTb B TOM, 4TO IUIOTHOCTh aproHa ropasjao MeHee 21, a UMEHHO,
BEPOSITHO, JIUIIh HEMHOTUM OoJiee 19, ecliv IJIOTHOCTh BOJOPO/A TPUHSITH 32
1,a nna N3 Ha0 K IaTh MIOTHOCTH OKOJIO 21, Tak Kak BEC 4aCTHULIBI N3
=3.14=42, a INIOTHOCTH OJIM3KA K MOJOBUHE Beca YACTULIBL, 2) TeJIUH,
OTKpBITBIM TeM ke Pam3aem B 1895 r., mpeacTaBisieT IIIOTHOCTD, IO
BOJIOPOTY, OKOJIO 2-X U 00JIa/IaeT TaKOIO ke TIOJTHOK XUMUIECKOI0
WHEPTHOCTBIO, KaK U aproH, a JJIs1 Hero Helb3s yke ObLIO peaqbHO MBICIUTh
O CJIO’KHOCTH YACTHIIbI U €10 OOBSICHATh HHEPTHOCTD; 3) TaKyIO ke
nHepTHOCTh Pam3ail u TpaBepc HAILIM J1s1 OTKPHITBIX UMU HEOHA, KPUNITOHA
Y KCEHOHA, ¥ YTO MPUTOJHO OBLJIO JIJIsl aproHa — ObLJIO He TPUMEHUMO K
HUM; 4) caMOCTOsITeNIbHbIe 0COOEHHOCTH CIIEKTPA KaXI0T0 U3 YKA3aHHBIX
TSITH Ta30B, MPY MOJIHOM MX HEU3MEHHOCTH OT psifa JIEKTPUUECKUX UCKD,
yOeKIAIIH, UTO ITO 1IeJIasi CEMbsI JIEMEHTAPHBIX T'a30B, TIIyOOKO
OTIMYAIOIIUXCS OT BCEX, 10 TEX MOP U3BECTHBIX, CBOEIO MOJIHOIO
XUMHUYECKOI0 MHEPTHOCTBIO, U 5) MOCTENEHHOCTD U OIPEIEICHHOCTh

(U3MYECKUX CBOMCTB B 3aBUCHMOCTH OT IIOTHOCTH 1 OT Beca aTomal?)
JIOTIOJTHSAIOT, G1arofaps Tpyaam Toro ke Pam3as, yBepeHHOCTb B TOM, YTO
31€Ch JIENI0 UIET O TIPOCTBIX TeJaX, CAMOOBITHOCTh KOTOPHIX, TIPH OTCYTCTBHH
XUMIUECKUX MPEBPAIIEHNH, i MOKHO OBIIO YTBEPKIATh TOIBKO
TIOCTOSIHCTBOM (DU3MUECKHX TIPU3HAKOB. YKakeM Ul IpuMepa Ha
M3MeHeHHe TeMIepaTyphl KUeHus (MY JaBIeHHH B 760 MUILTIM.) WM TOH,
TIpU KOTOPOi JOCTUraeTcs yIpyrocTh, PaBHAS aTMOC(EPHOA, X MOTYT
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https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D0%B5%D0%B7%D1%91%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D1%82%D0%BB%D0%BE,%20%D0%9C%D0%B0%D1%80%D1%81%D0%B5%D0%BB%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BC%D0%B7%D0%B0%D0%B9,%20%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC
https://ru.wikipedia.org/wiki/1895
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D0%B5%D1%80%D1%81,%20%D0%9C%D0%BE%D1%80%D1%80%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80

CyIIECTBOBATh — IIPU YKa3aHHOM JaBJICHHU — KaK KHIKasl, TaK U
razooopasnas asbl:

JaCTHIbI He Ne Ar Kr Xe

Bec aroma u yacTuis!
K [11]

carasg O = 161101 4,0 19,9 38 81,8 128
Habmozernas 20 995 188 406 63,5
IUIOTHOCTD, cuntast H = 1
Hab6monennas
TEMIIEpaTypa HUKE -262°  -239° -187° -152° -100°
KUIIEHUS

DTO HAITOMUHAET TO, 4TO N3BECTHO JIA raJIONI0B:

CocraB 4acTUIb F? C? Br? J?
Bec vactursl 38 70,9 159,99 254
[TnotHOCTH ra3za uaum napa 19 35,5 80 127

Temnieparypa kunenuss  -187° -34°  +58°,7 + 183°7

B o6enx rpymmax TemriepaTypa KHMIIEHHS SIBHO BO3pacTaeT Mo Mepe
yBeJIMYeHHs aTOMHOTO MJIM YacTH4HOro Beca 12! Korna ke momyunnocs
yOekIeHUE B JIEMEHTAPHOCTH aHAJIOTOB aprOHa M B TOM, UTO BCE 9TH ra3bl
OTJIMYAIOTCS TIO CBOEH MCKITIOUUTETbHOW WHEPTHOCTH, CTAJI0 HEOOXOJUMbIM
BBECTH 3Ty IPYIILy aHAJIOTOB B CUCTEMY 3JIEMEHTOB U IIPUTOM OTHIO/Ib HE B
OJIHY U3 U3BECTHBIX I'PYII 9JIEMEHTOB, a B 0CO0YI0, TOTOMY YTO 3/1€Ch
MPOSIBUJIMCH HOBBIE, COBEPITIEHHO JI0 CUX MOP HEM3BECTHBIE XUMUYECKUE
CBOIICTBA, a MEPUOANYECKAsi CUCTEMA U CBOJIUT B OJHY TPYII JIEMEHTBI,
CXOJICTBEHHBIE IIEPBEE BCETO B UX KOPEHHBIX XUMUUYECKU CBOMCTBAX, UCXO/s
HE U3 3TUX CBOWCTB, a U3 BEJIMYMHBI ATOMHOTO BeCa, Ha B3MJIS — JI0 3aKOHA
[EePUOINYHOCTY — HE CBSI3aHHOTO C STUMU CBOMCTBAMU HUKAKUMU
MPSAMBIMH CBSA3AMU. VcnibITaHUe ObLIO KPUTUYECKUM Kak ISl
MEPUOJYECKON CUCTEMBI, TaK U J1JIs1 aHaJIoroB aprona. Oda HOBUYKA C
OJIECKOM BBIJIEPKAJIM 9TO MCIIBITAHUE, TO €CTh AaTOMHBIE Beca (I10 TIOTHOCTH),
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A4%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BF%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD

W3 OIBITa HaWAEHHbIE U1 TeIAS U eTro dHAJIOI'OB, OKA3aJIMCh ITPEKPACHO
OTBCYAIOIIMMU HGpHOIIH‘I@CKOfI 3aKOHHOCTH.

XOTs 51 JOJDKEH MPEAToaraTh, 4To CyITHOCTh HEPUOINIYECKON CUCTEMBI
MN3BECTHA YUTATEISAM, HO BCE K€ CUUTAIO HEU3JIUIIIHUM HAIIOMHHUTH O TOM,
4TO, pacroJjaras 3JIeMeHTHI [0 BeJIMUYMHE UX aTOMHOTO Beca, JIETKO 3aMEeTHTh,
YTO HE TOJBKO CXOJCTBEHHbBIE N3MEHEHNUSI XUMUYECKUX CBOWCTB
TIEPUOJUYECKHY TIOBTOPSIOTCS, HO U TIOPSIIOK, OTBEYAIOIINI BO3paCTaHHIO
ATOMHBIX BECOB, OKa3bIBA€TCSI TOUHO OTBEYAIOIINM TOPSIKY IO CIOCOOHOCTH
9JIEMEHTOB K COEMHEHHUSIM C Pa3HbIMU JPYTMMU JIEMEHTaMU, KaK BUHO U3
npocrefinero nmpuMepa. Ilo BemyrHe aTOMHOTO Beca (0TOpachiBasi MEJIKHE
IpoOu — paJii HAIIIAHOCTH) BCE SJIEMEHTHI, IMEIOIIIe aTOMHbBIEe Beca He
MeHee 7 u He Oonee 35,5, pacnionaralorcs B 2 psia:

JIntnii Bepuianii bop Vruepon Asor Kuciaopon ®rop

Li=7,0 Be=9,1 B=11,0 C=120 N=14,0 0=16,0 11:9=0
Na = . Cl=
23.0 Mg=243 Al=270 Si=284 P=31,0 S=32,1 35.5
Harpuiit Marnmii Amovunuii Kpemuuii ®occhop Cepa Xuop

Kaxnmas mapa mpeacTaBisieT CXOICTBO KOPEHHBIX CBOMCTB, HO OCOOEHHO
BUJIHO 3TO MO BBICIIUM COJIEOOPa3HBIM QKHCIAM, TO €CTh TAKUM, KOTOpbIE
coziepkaT HanboJiee KUCIopoa 1 cliocoOHb! 1aBaTh coau. OHU 1715
3JIEMEHTOB MOCJIEHEro psja:

Na?0 MgO A120° Si0? P20° SO C1207
" €CJIM COCTAaB BCEX MPEACTABUTL C IBYMA aTOMaMH 2JICMCHTA:
Na?0 Mg?0? A1?0° Si20* P205 S20° C1%207

TO TOTYAC BUAMM, YTO MOPSAJOK 10 BEJIMUMHE ATOMHBIX BECOB COBEPLIEHHO
TOYHO OTBEYaeT apupMETUUECKOMY NOPAAKY 4uces oT 1 1o 7, a notomy, He
BXO[IS1 B PACCMOTPEHHUE YCJIOKHSIOIIX 00CTOSATEBCTB (HArpumep,
BOJJOPOJIHBIX COCAMHEHUH, IEPEKNCEH, pa3aumsi OOJBIINX U MaJIbIX
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https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%20%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%B8%D0%BB%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A4%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%82%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D1%8B%20%D0%B8%20%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4

[IEPUOJIOB, METAITMUECKOTO XapakTepa, (PU3NIECKUX CBOMCTB U T. II.),
€CTECTBEHHO OBbLJIO Ha3BaTh IPYIIIIBI aHAJIOTOB IMpaMu, O3HAYAeMbIMU
OOBIKHOBEHHO puMcKuMH udpamu, ot I 1o VII, u ecnu roBoputcs, 4to
ochop otHOCUTCSA K V Tpymnie, 3TO 3HAYNT, YTO OH JIAET, KaK BBICITUI
coneodpasHblii okucen, P?0°. Ecim e aHaIOrM aproHa BOBCE HE JAl0T
COE/IMHEHHIA, TO OYEBUIAHO, YTO UX HEJb3s1 BKJIIOUUTh HA B OJHY U3 TPYIII
paHee U3BECTHBIX JIEMEHTOB, U [IIs1 HUX JOJKHO OTKPBITh 0COOYIO Zpynny,
nyaeeyro, 13 yem yixe cpasy Bepasutcs nHANMGEPEHTHOCTD ITHX
9JIEMEHTOB, a TIPY ATOM HEM30EKHO ObLIO JKAATh JJIs JIEMEHTOB ITOU
IPYIIIBI ATOMHBIX BECOB MEHBIINX, YEM Y TAKUX JIeMEHTOB | rpymnmsbl,
kakoBbl: Li, Na, K, Rb u Cs, HO GOJIBIIINX, YEM [JIsI COOTBETCTBEHHBIX
raounos: F, Gl, Br, J. (141 910 anpuopnoe cyxenue 6b110 onpapnaHo
JeWCTBUTENILHOCTBIO, KaK BUJJHO U3 CJIEIYIONIETrO COMOCTABICHUS:

— He =40 Li=7,03
F=19,0 Ne=19,9 Na = 23,05
Cl=35,45 Ar=38 K=39,1
Br=79,95 Kr=81,8 Rb=285,4
J = 127151 Xe=128 Cs=132,9

[T TaBHO M3BECTHBIM IIEJIOUHBIM METAJIJIaM OTBETUJIO U ST BHOBb
HalJIEHHBIX aHAJIOTOB aproHa, ¥ B ATOMHBIX Becax sICHO BUJIEH OJIMH U TOT e
OOIIMIA 32aKOH MepHOIMYHOCTH. HO Tasion/ibl ¥ 11eT0uHbIe MEeTaJLIbI
NPE/ICTABIISIOT HanOoJIee CHIIbHO Pa3BUTYIO CIIOCOOHOCTh pearupoBaTh U
MIPUTOM, TaK CKa3aTh, 0 HEKOTOPOU CTETMEeHU MPOTUBOIOJIOKHYIO; OHU
MPECTaBIISIOT 0COO0 Pa3BUTYIO CIOCOOHOCTh PearupoBaTh CO BCEMU
MeTaJulaMH, APyrue ¢ MeTaJUIOUJaMU; TIepBbIe SBJISIOTCS Ha aHO/IE, BTOPhIE
Ha KaTonie u T. 1. [ToaToMy ux HEOOXOMMO MOCTABUTH 10 KPpasiMm
MEPUOJMYECKON CUCTEMbl Ha KOHIIaX MEPUOJIOB, YTO U BHIPAXKAETCS B HAU-
6oJ1ee moJsiHOM (hopMe NepPUOINIECKON CUCTEMBI.

XoTs Takoe pacripeie/ieHre JIEMEHTOB JIy4llie BCErO BhIpakaeT Te-
PUOIMYECKUI 3aKOH, HO HarJlsJHee HIKeceayloliee, MOMEIeHHOe Ha CTp.
25, pacnipesiesnieHue N0 TPyNIaM U psiiam, Iie MoJ 3HAKaMU X U Y 5 yKe
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https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%20%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B5%20%D0%B3%D0%B0%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%B8%20%D0%B0%D1%80%D0%B3%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A9%D0%B5%D0%BB%D0%BE%D1%87%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%BE%D0%B4

O3HAa4YNJI OKNJA€EMbIC HBIHE MHOIO, €11I€ HEUM3BECTHLBIC 3JICMCHTHI, C
ATOMHBIMH BECaMH MCHbBIIIMMH, YEM Y BOAOPOAA.

CBoJ4 BbILLIECKA3aHHOE O I'PYIIE APrOHOBBIX JIEMEHTOB, JOJIKHO IIPEXe
BCEro BUJETh, YTO TAKOW HYJIEBO I'PYIIbI, KaKas UM COOTBETCTBYET,
HEBO3MOKHO OBUIO TIPE/IBUJIET MIPH TOM COCTOSIHUM 3HAHUM, KaKoe ObLIO
1pu ycraHoBke B 1869 rojy nepuoJuueckoil CUCTEMBI, U XOTS y MEHs
MeJIbKAJIM MBICJI O TOM, YTO paHbllle BOAOPOAA MOXKHO XKJATh JIEMEHTOB,
00J1aJAI0IMX aTOMHBIM BECOM MeHee 1, HO 51 He pelajicsl BHICKa3bIBaThCS B
3TOM CMBICJIE 110 TPUYKHE Ia1aTeIbHOCTH MPEION0KEHUS U OCOOEHHO
MIOTOMY, YTO TOI/A 51 OCTEPErcsl UCIOPTUTH BlIeYaT/IEHHE Mpelnoiaraplencs
HOBOM CHCTEMBI, €CJH €€ MOsIBJICHNE OyIIeT COMPOBOKAATHCS TAKUMU
MIPEATOJIOKEHUIMH, KaKk 00 3JIeMEHTax JIer4aiimx, yeMm Bogopos. a
IIPUTOM B T€ BpPEMEHA MaJlo KTO MHTEPECOBAJICS MPUPOJOI0 3Upa, U K HEMY
HE OTHOCHWJIM JIEKTPUYECKUX SIBJIEHUM, YTO B CYIIIHOCTU U IPUAANIO 3PUpy
0cOOBIT 1 HOBHIN MHTEpecC. Terepp *ke, KOraa CTajo He MOoAJIekKaTh HH
MaJjieillieMy COMHEHHIO, YTO Ipe] Toil | rpymioii, B KOTOPOM JA0JIKHO
HoMelaTh BOAOPO/, CYILECTBYET HyJieBas IpyIa, MpeJcTaBUTeI KOTOPOR
MMEIOT BEca aTOMOB MEHbIIINE, YeM Y 3JIeMEeHTOB | rpymnibl, MHe KaxkeTcs
HEBO3MOKHBIM OTPUIIATh CYIIECTBOBAHHE JIEMEHTOB OoJiee JErKUX, YeM
Bonopos. 191 13 aux o6patum BHMMAaHuE criepBa Ha 31eMeHT 1-ro psaa 0-it
rpynmsl. Ero o3Haunm vepes y. EMy, oueBuaHO, OyayT NpUHAIJIEKATh
KOPEHHbIE CBOWCTBA ApPrOHOBBIX Ia30B.

[22) Pacapexsasune paeMsuTon Easomme cone- [N pe— v

00 0 pAoIAM gﬂmp ofipasmue
® rpymnas {crponm): onRcaM P
o @ Ar==33 Kr=818 Xe=128 - -
R20 I Ke381s Rbe855 Cs=1329 - -
RO I Ca==d0yl Sr=1875 Ba =18574 - Rd =125
R202 I Sew=id4l Y =800 La=1889 Yb=173 -
RO IV Ti==481 Zr = 908, Co=140,2 - Th = 2325
R208 v V=812 Nb=040 — Ta==183 -
RO* VI Cre==53,1 Mo == 96,0 - W 184 U==2885
R207 VII Mn =560 Pem 9 — =
m{l m Tpymou Jlervalmue THONSECKEE Fe=559 Ru=101,7 - Os==191
ot o e VID| Comss  Rh=1030 - Ir =183
] 0 H=1008 He=40 Ne=199 Ni=95 Pd=1085 - Pt=104,8
RO I Li==708 Na==2808 Cu =638 Ag=1079 - An=1872
RO 11§ Ba=19,1 Mg=124,86 20 =854 Cd=1124 - Hg=200,0
R20% ] Be=ll0 Al=271 Ga= 70,0 In=1150 - Tl=204,1
RH* RO? v C=120 Si==2832 Ge=73,5 Sn=1190 - Pb=206,9
RH*  R%0% v N=1401 P==310 As=T50 Sb == 120,2 - Bi=2085
RH? RO* Vi Omm16,00 5=3206 So=T702 Tows 127 — -—

RH R207 Vi Fem150 Cl=3545 Br == 79,95 J=127
] o o Hesm 40 Nem=199 Ar=38 Kre==818 Xe=128

DESMENTL NWTHLI PAROR

Ho MpeXKAC BCCro CJIACAYET IMOJYYNUTDh IIOHATUE O €r0 aTOMHOM BECEC. HHH
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https://ru.wikipedia.org/wiki/1869
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikisource.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2_%D0%AD%D1%84%D0%B8%D1%80_22.png

TIOJTyYeHU T TPUOJIMKEHHOTO TIOHATHUS O HEM, 00paTUMCS K U3MEHSIOIEMYCS
OTHOIIIEHUIO MEX]ly BeCaMy aTOMOB JIByX JIEMEHTOB TOM ke TPYIIIbI U3
coceanux psoB. Hauunas ¢ Ce=140 u Sn=119 (3nech 310 OTHOILIEHUE
paBHo 1,18), oTHOIIIEHUE 3TO NMPH MEepexo/ie B HU3IIUE IPYIIIBI U PSAIBI SBHO
¥ JIOBOJILHO TIPABWJILHO (CYsl IO MEPe BO3MOKHBIX MOTPEITHOCTEN )
BO3PACTaeT MO Mepe YMEHbILIEHUsI aTOMHOTO BeCa CPAaBHHUBAEMBbIX
sneMmeHToB. Ho Mbl HauHem pacyer b ¢ Cl =35,45, notomy, BO-NIEpBbIX,
YTO MHTEPEC B UCKOMOM CMBICJIE MOKET OBITh TOJIBKO TSI JIeTYanImix
3JIEMEHTOB, BO-BTOPBIX, IOTOMY, UTO JJIsl 3TUX MOCJEIHUX OTHICKUBAEMOE
OTHOIIIEHUE HAXOAUTCS TOUHEe, U, B-TPEThUX, IOTOMY, UTO XJIOPOM
KOHYAIOTCS MaJIble TIEPUO/Ibl TUIMUECKUX 7ieMeHTOB (rre Het VIII rpyrisl u
M0 KOHIIAM MaJIbIX TEPUOOB CTOST IIEJIOUHBIE METAJUIB U TAJIOU/IbI), CPEIr
KOTOPBIX JOJKHBI OBITH M 9JIEMEHTHI OOJiee Jierkue, ueM Boaopo. Tak kak
aTOMHBIM Bec xj0pa=35,45, a propa=19,0, o otHOmeHue Cl : F=35,45 :
19,0=1,86, TO TOYHO TaK)Ke HAXOIUM:

I'pynna VII CI : F =1,86

" VI S:0=2,00

" V P:N=221

" IV Si:C=237

" III Al:B=245
" II Mg: Be =2,67
" I Na:Li=3,28
" 0 Ne:He =498

13 37010 MOXHO CIejaTh 3aKJII0YEHNE, YTO HAXOOUMOE OTHOIIIEHHUE B
JAHHOM psiie SIBHO U MOC/IEA0BATEIbHO YBEJIUUMBAETCS MIPU MEPEXo/ie OT
BBICHIMX TPYIIT K HA3MIUM, ¥ ipuToM jist [ u O-11 rpynmsl OHO U3MEHsIeTCS
Haubosee ObicTpo. [ToaTOMy HOKHO MosaraTh, uto otHoleHue He : y Oyner
3HAYUTEILHO O0Jsiee oTHoweHu Li : H, a 3To mocnennee = 6,97,
crenoBatenbHO, oTHoNIeHre He : y Oyaer no kpaiinen mepe = 10, a,
BEPOSATHO, YTO OHO OyJeT ellle 3HaUuTeIbHee. A TIOTOMY, TaK KaK aTOMHBIN
Bec He=4,0, To atomHbIi Bec y OyzeT He Oosiee 40/ 10- TO ecTb He Oosee 0,4, a
BEPOSITHO, UTO eIlle MeHee 3Toro. TakuM aHaorom refiusi, ObITh MOKET,
JOJKHO CUECTh KOPOHUH, KOTOPOTO CMEKTP, SICHO BUAUMBIN B COJTHEYHOM
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%B8%D0%B9

KOpOHE BBIIIIE, TO €CTh AAJIbIIIE OT COJIHIIA, YEM CIEKTP BOJOPO/AA,
MPEeICTABIISIET MPOCTOTY, MOJOOHYIO MPOCTOTE CIIEKTpa reJius, U4To AaeT
HEKOTOPOE PydaTesbCTBO 3a TO, YTO OH OTBEYAET ra3y, CXOJHOMY C TejiieM,
npeayrajgaHHomy JIoKbepoM u jp. no ciekTpy. IOHT n XapkHec npu
COJTHEYHOM 3aTMeHuH 1869 rona, He3aBUCUMO JIPYT OT JIpyra, YCTAaHOBUIIU
CIIEKTP 3TOTr0, ellle JOHbIHE BOOOPaKaeMOoro, 3JIeMeHTa, KOTOPbIiA 0c000
XapaKTepU3yeTCs APKO-3€JICHOI0 JJMHKUEIO C JUIMHOU BOJIHbI 531,7
MUJUTMOHHBIX MIJIJTUMETPA (WJTU UM, TO €CTh THICSTYHBIX MUKPOHA, TI0
o3HaveHuto Poinanna 5317, no mikane Kupxroca 1474), kak reami
XapaKTepu3yeTcs KeaTol JuHuero: 587 pu. Hasunu, Aunpeonu u
CanbBanopu, uccienys (1898) ByjkaHWUYECKHe ra3bl, MOJIaraoT, CyIs 1Mo
CHEKTPY, YTO B HUX BUAEIH CJie/Ibl KOPOHUS. A TaK KakK JIMHUM KOPOHUSI
yIAJIOCh HAOMIOAATD J1aXe Ha PACCTOSIHUM MHOTHX PaNyCOB COJIHIIA BHIIIE
ero atTMocdepbl U OPOTYOEPAHIIMIA, TaM, TJie U BOJAOPOIHBIX JIMHUI yke He
BUJTHO, TO KOPOHUIO HAJIO MPUTIHCATh MEHBIIIUI BEC aTOMA U MEHBIITYIO
IUIOTHOCTb, YEM BOJOPOY. A TaK Kak ISl TeJIusl, aproHa U UX aHaJIoroB,
Cy/isl TIO OTHOILIEHUIO IBYX TEILIOEMKOCTEl (TIpU MOCTOSIHHOM JaBJICHUU U
IIPH TIOCTOSTHHOM 00beMe), TOJIKHO JIyMaTh, YTO YacTUIIA, TO €CTh
KOJIMYECTBO BEIIECTBa, 3aHUMaloIIee 1o 3aKkoHy ABoragpo—Kepapa oobem,
paBHBIN C 00BEMOM 2-X BECOBBIX YacTell BOAOPO/A, COACPXKUT JIUIIb OIUH
aToM (Kak y pTyTd, Kaaqmusi U OOJIbIIMHCTBA MeTaJUIoB), To eciim 0,4 ecTh
HauOOJIBIIK BeC aTOMa 3JIeMeHTa y, TO TUIOTHOCTh 3TOT'O rasa, Imo
OTHOIIICHHUIO K BOAIOPOJLY, JI0JIKHA ObITh MeHee 0,2.

23


https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D1%8C%D0%B5%D1%80,%20%D0%94%D0%B6%D0%BE%D0%B7%D0%B5%D1%84%20%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%AE%D0%BD%D0%B3,%20%D0%A7%D0%B0%D1%80%D0%BB%D0%B7
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D1%80%D0%BA%D0%BD%D0%B5%D1%81%D1%81,%20%D0%92%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC
https://ru.wikipedia.org/wiki/1869
https://ru.wikipedia.org/wiki/%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%BB%D0%BB%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D1%85%D0%B3%D0%BE%D1%84,%20%D0%93%D1%83%D1%81%D1%82%D0%B0%D0%B2%20%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82
https://ru.wikipedia.org/wiki/%D0%B3%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B7%D0%B8%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%BE%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BB%D1%8C%D0%B2%D0%B0%D0%B4%D0%BE%D1%80%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D1%83%D0%B1%D0%B5%D1%80%D0%B0%D0%BD%D0%B5%D1%86
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%91%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C

MeplofHYECKan CHCTEMA IABMENTORY MO FPyImaML W PARAM,

4 r'e¥MlidLl 3aJEMEHTOB &
i 0 I ] m v ¥ Vi il ¥ill
0 =z —
i y| M —
ruis. [T Sl U el SN
2 | He Li B C N 0 F
b0 7,08 11 120 14,01 16,00 190
Wom  pl b | n| e O e
3 Ne Na Mg Al Si P $ Gl
19,9 2308 24,36 1.1 .2 3.0 12,06 =, 40
iy s Iiu‘. Lkan. Tu Hams- b Hap- ife- Ko Hux-
roms.  aid uid., xill e 21, o ramEs, | Thu, fanTs s,
4 Ar K Ca Se Ti v Cr Mn | Fe Co Ni (Cu)
8 39,15 4, Bl 8.4 51.2 2,1 55,0 55,0 59 50
N G| bpom
§ Cu| In Ba As,  Se  EBr
Al 4 1 5 79,2
Hopam. Fy Crpam . [up H Moaut Pa-  Hlsa-
T faLif. ' i il i BER%. {2 b il il
6 |Kr Rb Y Zr Nb Mo Ru Rh Pd (Ag)
1.3 85,5 B0 06 ik, i, 1.7 108,0 106,5
- [ Hs [P By Tes i
g Eig i, ¥ o aype !
7 Ag Cd In Sn Sb Te 1
107,93 1184 uah 11 1202 127
Fice [iTE ba dim Le
5 1k pill. THEL. pill.
8 Xe Cs Ba La Ce —_ -
128 132.9 1374 1389 L4,
9 — —
1 Taa Birig pe- Has
L . aEL uifl ., TERL
10 — _ — b - Ta W — O0s Jr Pt (Au)
173 183 164 191 193 1S
J':‘__" Pryrs.  Tasifl. '__':;
1" Au. Hg Tl Ph - —
1978 DO 204 6,9
Pugin, Topun ¥pamn.
12— — R Th U

dortoBocnponssenenue Tadmuipl, «[IonbITka XUMUYECKOTO
MOHUMAaHUsI MUPOBOTO 3pupax», CII6., 1905, ctp. 25

CrenoBaTesIbHO YaCTHUIIBI 3TOTO ra3a OyayT — MO pacyéTamM KUHETUIeCKOM
TEOPUU Ia30B — JBUTaThes B 2,24 pa3a ObIcTpee BOAOPOA, M €CIIH ykKe IS
BOJIOPO/IA U JIaXe TeJIisi CKOPOCTh COOCTBEHHOTO TIOCTYIIATEIHHOTO
JBUKEHUS YacTHIl, KaK cTapaiuch nmokasath CtoHen (Stoney) B 1894—
1898 rr. (The Astro-physical Journal, VII, crp. 38) u Porosckuii B 1899 r.
(«UzBectus P. ActpoHomuyeckoro odiectBa», Boi. VII, ctp. 10), Takosa,
YTO MX YACTHIIB MOTYT BBICKAKMBATh U3 cpephl mputskenus semmn, ! o
ra3, KOTOpOro IJIOTHOCTb, MO KpailHel Mepe, B 5 pa3 MEHbIIE, YeM
BOJIOPO[IA, IOJABHO JIOJKHO CUUTATH BO3MOXKHBIM JIUIIb B aTMOcdepe
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https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%BE%D0%B5%20%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5%20%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE

CBETHJIa CTOJIb TPOMAJTHOM MacChl, Kak cotHeyHasi. Ho BcE ke 3ToT y, To ecTh
KOPOHUI WJIX UHOM T'a3 C IJIOTHOCThIO 0KOJIO 0,2 — 10 OTHOIIEHHUIO K
BOJIOPOJLY, HE MOXET ObITh HUKOMM 00Pa30M MUPOBBIM 3(hUPOM; €T
IUIOTHOCTH (10 BOJIOPOJLY) JUISl 3TOTO BBICOKA, OH IMOOPOUT, ObITh MOXKET, U
O0JITo, B MI/IPOBHX TI0JIAX, B])IpBeTCH n3 y3 3EMJIN, OIISATH B HUX cnyqaﬁHo
BOPBETCS, HO BCE K€ U3 c(pepbl IPUTSKEHUS COJTHIIA HE BBIPBETCH, A,
KOHEYHO, ME3K/ly 3BE3/JaMU HAWIyTCsl U IIOMACCUBHEE Hallled IIEeHTPaIbHOW
3BE3HI. ATOM])I Ke 3(1)1/Ipa HaaI0 Hpe)ICTaBI/ITI) HE MHA4ye, KaK CHOCO6HHMI/I
IIPEO0JI0JIeBaTh JIaXKe COJTHEUHOe MPUTSKEHHE, CBOOOIHO HATIOTHSIOIIMMU BCe
MPOCTPAHCTBO U BE37Ie MOTYIIMMU MPOHUKATh. DTOT JIEMEHT y, OHAKO,
HEOOXOIUM JUISl TOTO, YTOOBI YMCTBEHHO ITOJI00PAThCS K TOMY
HaWerJamiiemMy, a MoToMy U HauOoJjiee ObBICTPO JBHKYIIEMYCS JIEMEHTY X,
KOTOPBIM, 10 MOEMY pa3yMEHHI0, MOXKHO CUMTATh I(PUPOM.

JL1st renust, aproHa M MX aHAJIOrOB I0JKHO OBLIIO PU3HATH CBEPX OOBIYHBIX
rpynn — XMMHUYECKH JEVCTBYIOIIMX JIEMEHTOB — HYJIEBYIO TPYIITY
UHEPTHBIX — B XMMHUYECKOM CMBICJIE — 3JIEMEHTOB, CTaBIIUX OCA3AEMbIMHU,
6maroaapsi oOpa3noBoil HadmoaaTenbHocTH Pamzas. Terneps oHM cTanu BceM
JOCTYIIHBIMU Ta3aMH, YyKIbIMA XUMUYECKUX CHOPOBOK, TO €CTh
OTIMYAIIUMUCS CHIELU(PUUECKUM CBOICTBOM HE NPUTATMBATHCSA HU APYT K
ApYry, HU K APYI'MM aTOMaM, KOIJla pPAaCCTOSIHUS MaJibl, HO BCE K€
00J1aIAf0IMX, KOHEYHO, BECOMOCTBIO, TO €CTh IO JUMHSIONINXCS 3aKOHAM
TOI'0 MEXAaHWYECKOIO MPUTS)KEHUS HA PACCTOSIHUSAX, KOTOPOE JIUIIEHO CIIEI0B
crnenupUIECK XMMAYECKOTO MTPUTSKEHN S, KAK MOKHO BUJETh U3 OIBITOB
HrloToHa n beccens ¢ MaATHMKaMM U3 pa3HBIX BeIeCTB. BcemupHoe
TArOTEHNE, TaK WM MHAue, elie MOKHO HaJesAThCS MOHSTh IIPY MOMOLIU
JABJIEHUI WM Y1apOB, IPOU3BOJUMBIX CO BCEX CTOPOH, HO XUMUYECKOE
TATOTEHNE, HAYMHAIOLLIEE JEUCTBOBATh JIMIIb [IPY HUYTOKHO MAJIBIX
PacCTOSIHUSAX, OCTAHETCS e1E JOJIT0 — I10C/Ie MOCTHKEHU ST TPUYUHBI
TATOTEHUS] — 3JIEMEHTapHbIM, HCXOJHBIM M HETIOHSITHBIM JIO/ISIM, TeM OoJiee,
YTO OHO /ISl Pa3HBIX aTOMOB BECbMa HEOJMHAKOBO. 3aJa4ya O MUPOBOM
acupe, GoJsiee UM MEHee TECHO CBA3aHHAS C 33/1a4el0 TATOTEHMS], eslaeTcsl
IpoILE, KOI/la OT HE€ COBEPILEHHO OTHATh BOIPOC O XUMUYECKOM
MIPUTSKEHUH aTOMOB 3(upa, a, MOMelas ero B HyJI€BYIO IPYIIITY, Mbl 3TOTO U
nocruraeM. Ho B 3101 rpymre, 3a 9J1EMEHTOM Yy, HE OCTAETCS MECTa JJIA €ILe
OoJiee JIErKOTro JIeMeHTa, KaKMM M HaJI0 TIPE/ICTAaBUTh S(PHp, ECITN PSIbI
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3JIEMEHTOB HaYMHATh C 1-TO, TO eCTh ¢ TOTO, rae Bogopon. [lostomy s
NpUOABJISI0 B IOCJIEAHEM BUIOM3MEHEHUH PACIIPE/Ie/ICHUS SJIEMEHTOB 110
IpyNnam U psiiaMm He TOJIbKO HYJIEBYIO TPYIIITY, HO U HYJICBOH psiji, ¥ Ha
MECTO B HyJIeBOii I'PYIIIe ¥ B HyJIEBOM psijie OMEIIEH 3/eMeHT x, 8]
KOTOPBIA U PelIaloch CUNTATh, BO-TIEPBbIX, HAWJIETYalIlIMM U3 BCEX
9JIEMCHTOB, KakK I10 IIJIOTHOCTH, TaK U 10 ATOMHOMY BE€CY, BO-BTOPBIX,
HauObICTpee IBHXKYIIMMCS Ta30M, B-TPETbUX, HAUMEHee CIIOCOOHBIM K
00pa30BaHUI0 C KAKUMH-JIOO APYTMMU aTOMAMHU WJIA YaCTHIIAMU
OTpe/IeNICHHBIX CKOJIKO-TTOO MPOYHBIX COSMHEHUM, 1, B-4ETBEPTHIX, —
3JIEMEHTOM, BCIO/Iy PACIPOCTPAHEHHBIM M BCE IPOHUKAIOIINM, KAK MUPOBOK
a¢up. KoHeuHo, 3TO ecTh TUmoTe3a, HO BhI3bIBaeMasi He OJTHIMU
«pabouNMu» TIOTPEOHOCTSIMH, & IPSIMO — PEaIbHBIM CTPeMJICHUEM
3aMKHYTb PEAIBHYIO IEPUOJUYECKYI0 CUCTEMY U3BECTHBIX XUMUYECKUX
3JIEMEHTOB TPEJIeSIOM HJIM T'PaHbI0 HA3IIETO pa3Mepa aTOMOB, UYeM s He X049y
Y HE MOTY CUMTaTh IIPOCTOH HyJIb — Macchl. He mpezcTaBisis cebe
BO3MOKHOCTH CJIOJKEHHSI U3BECTHBIX 3JIEMEHTOB U3 BOIOPO/A, sl HE MOTY
CUUTATh MX U CJIOXKESHHBIMH U3 9JIEMEHTA X, XOTS OH Jierue Bcex Jipyrux. He
MOT'Y JOIYCTHTh STON MBICIH HE TOJIBKO MOTOMY, YTO HUUTO HE HABOJUT
MBIC/Iel Ha BOBMOKHOCTb IPEBPAILICHUS OTHUX JIEMEHTOB B JIPYTUe, U eCln
OBl 2JIEMEHTBI ObUIM CJIOKHBIMU TEJIAMH, TaK WM MHAYE 3TO OTPA3UIIOCh ObI B
OITBITaX, HO OCOOEHHO MOTOMY, UTO HE BUIHO MIPY JIOMYIIEHUN CJI0KHOCTH
9JIEMCHTOB HUKAKHX BBII'OJ WX YIIPOLICHHUA B IOHUMAaHHUU TET U ABJICHAN
NPUPOIBL. A KOTIJIa MHE TOBOPST, UTO €AMHCTBO MaTepuaa, u3 KOTOporo
CJIOXKUJIUACH JIEMEHTHI, OTBEUYaeT CTPEMJICHHUIO K €IMHCTBY BO BCEM, TO 1
CBOXY 3TO CTpeMJIEHHE K TOMY, C Yero HaJyaTa 3Ta CTaThsl, TO €CTh K
Hen30eKHOM HEOOXOAMMOCTH OTJMYHUTh B KOPHE BEIECTBO, CUITY U IyX, U
TOBOPIO, YTO 3aYaTKU MHAUBUJIYATbHOCTH, CYIIECTBYIOIINE B MaTEPUATbHBIX
3JIEMEHTaXx, NPOIIe JOIMYCTUTh, YeM B UEM-TTMOO MHOM, a Oe3 pa3BUTHS
VH/IMBUIyaJIbHOCTY HUKAK HeJIb3sl TPU3HATh HUKAKOM oOmHOCTU. CIIOBOM, 51
HE BIKY HUKAKOW LIeJIM B IPECieJOBAHUH MbICIIU 00 €IMHCTBE BELIECTBA, a
BUKY SICHYIO 11eJTb KaK B HEOOXO/IMMOCTH MPU3HAHKS €JMHCTBA MUPOBOTO
3¢upa, TaKk ¥ B pealM3UPOBAHUY TTOHSTHUS O HEM, KaK O TOCJIeHEN IpaHu
TOTO MPOIIECcca, KOTOPBIM CIIOKHUIIHCH BCE IPYTHe aTOMBI JIEMEHTOB, a U3 HUX
Bce BelecTBa. [l MeHsl 3TOT POJi €MHCTBA ropa3io OOJIbIIE TOBOPUT
peasbHOMY MBIIUICHUIO, YeM MOHSATHE O CJIOKEHUH JIEMEHTOB U3 €MHON
NEPBUYHON MaTepuu. 3ajjauy TATOTEHUS U 3a/la4i BCeil SHEPreTUKYU HeJb351
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MIPE/ICTAaBUTh PETbHO PEIEHHBIMU Oe3 peaylbHOTrO TIOHUMaHUs 3(pUpa, Kak
MHUPOBOH Cpejibl, NepeIaloleil SHEPTUI0 Ha PacCTOsIHUSAX. PeasbHOro ke
MOHUMaHUS 3(prpa Hellb3sl JOCTHUb, UTHOPUPYS €r0 XMMHU3M U HE CUUTASI
€ro JIeMEHTAPHBIM BEIIECTBOM; SJIEMEHTAPHBIE e BEIIeCTBa HbIHE
HEMBICJIIMMbI 663 IIOAYNHEHU A UX HepHOHquCKOﬁ 3aKOHHOCTH. HOSTOMy A
MOCTApalOCh 3aKIIOYUTL CBOIO MOMBITKY TAKMUMU CJICACTBUAMU BBIIIC
BBICKa3aHHOT'O MOHATHS O MpUpoie 3upa, KOTOPHIE MPEACTABISIOT
BO3MOXHOCTB OIIBITHOI'O, TO €CTh B KOHIIE KOHLIOB PEAJITMCTUYECKOTO
N3Yy4YCHUS ITOI0 BEIIECTBA, XOTA €I0, 6I)ITI) MOXKET, 1 HEJIb34 HU YEIUHUTD,
HU C YeM-JIM00 MPOYHO COEAUHUTH, HU KaK-TMOO YJIIOBUTb.

Ecnu 111 371eMeHTa y MOKHO ObLITO, KaK CIEJIAaHO BBIIIE, CKOJBKO-TH00
CYAMTb O BEce aTOMa Ha OCHOBAHUU TOT'0, YTO CTAJIO U3BECTHBIM 10
OTHOUIEHUIO K TeJIMIO, TO STOTO HeJb3s B TAKOW ke Mepe cesaTh HbIHE B
OTHOIIIEHUH K JIEMEHTY X, [IOTOMY YTO OH JISKHUT Ha TpaHH, B Mpejere,
OKOJIO HYJIEBOW TOUKHM ATOMHBIX BECOB, a CY/IUTh 110 aHAJIOTaM TeJius O
MaJioM aTOMHOM Bece X HeJlb3s1 yKe TIOTOMY, YTO TOUHOCTh U3BECTHBIX 31€Ch
YypceJl 04eHb HEBEJINKA, JEJ0 KE UIET, 0OYEBHUIHO, 00 OUEHb MaJIOM BECE.
OpnHako, €C/IM 3aMETUTh, YTO OTHOILIEHHE aTOMHBIX BecoB Xe:Kr = 1,56:1 ,
Kr:Ar =2,15:1 u Ar:He = 9,50:1, To o napa6ouie 2-ro nopsiaka HaiiéM, 4to
otHomeHnne He:x = 23,6:1, To ectb, eciiu He=4,0, Be1MuriHa aTOMHOIO Beca
x=0,17, 94TO AOKHO CUMTATh 32 HAUBBICIIYIO U3 BOZMOKHBIX BEJIMYMH.
l'opasno BeposiTHEE MPUHATH BEC aTOMa X elI€ BO MHOTO pa3 MEHBIIUNA U BOT
Ha KaKMX OCHOBaHUAX. Ec/ii MCKOMBIN ra3 eCTh aHaJIOr I'ejIisl, TO B €r0
YaCTHUIIE IOJDKHO TPU3HATH COJIEPKaHUe OJTHOTO (a He ABYX — KakK ISt
BOJIOPO/Ia, KMCJIOPOJA U T. I1. TIPOCTHIX Ta30B) aTOMA, a MOTOMY TIJIOTHOCTb
rasa o BOJIOPOJY JIOJI)KHA OBbITh OJIU3KA K MMOJIOBUHE AaTOMHOTO BECa, CUUTAsI
Bec aToMa Bojopoaa = 1 wim, tounee, 1,008, kak 10JKHO IPU3HABATh,
MpUHUMasl aTOMHBIN Bec Kucaopoaa (yciioBHO)=16. [Toatomy as uckomoro
rasa IJIOTHOCTh 10 BOJIOPO/Y paBHaA X/2, €CJii Uype3 X O3HaYaTh €ro aTOMHBIT
Bec. UToObl Halll ra3 Mor ObITh BCIOAY B MUPE paclpOCTPaHEHHBIM, OH
JOJDKEH UMETh CTOJIb MaJTyIo TIIOTHOCTh B OTHOIIIEHUH BOIOPO/a (TO €CTh
Harie x/2), 9ToObl ero COOCTBEHHOE IMOCTYIATETbHOE YaACTUYHOE JBUKEHHUE
MO3BOJISJIO €MY BBIPBIBATHCS U3 Chepbl MPUTSIKEHU ST HE TOJIBKO 3eMJIH, He
TOJBKO COJIHIIA, HO U BCAKUX COJIHII, TO €CTh 3BE3, MHAUE STOT a3 CKOMMUIICS
OBbI OKOJI0 HAUOOJIBIIIMX MACC U He MOT Obl HAITOJHUThH BCETO MPOCTPAHCTBA.
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(191 CkopocTs e Toro co6CTBEHHOTO, GBICTPOrO YACTHYHOTO JBHKEHNH,
KOTOPBIM OIpEAEISIeTCs Ta30BOE IABJIEHUE COOOPA3HO YUCITY yIapsIONIIX
YaCTHUI U MX JKMBOH CHJIe, ONPeAesieTCs 10 KUHETUYECKON TEOPUH ra3oB
BBIPQXKEHUEM, COZIEPAKAIIUM ITOCTOSHHYIO BEJIMUKMHY (3aBUCAIILYIO OT
M30paHHBIX €VHUIL 1J1s1 I3MEPEHUH JaBJIeHUs], TEMIIEPaTyp, IJIOTHOCTEN U
CKOPOCTH), JEJIEHHYIO HAa KBaPAaTHbII KOPEHb U3 IJIOTHOCTH ra3a 1o
BOAOPOAY ¥ YMHOKEHHYIO Ha KBaJpaTHBIN KOpeHb U3 ABywieHa (1 + o),
BBIPa’KAIOIIETro pacuIMpeHusi ra3oB OT TeMreparypsl. s Bogopoaa
(mnotHocTh=1) npu =0° cpeHsAs CKOPOCTb IBUKEHUS YACTHUL]
BBICUMTBIBAETCS] HA OCHOBAHUH TOT'O, UTO JIUTP BojiopoAa npu 0° u ripu
nasyieHuu B 760 MuwuimMeTpoB Becut oyt poBHO 0,09 rpamma, paBHOIO
1843 metpam B cekyHay, 11 kuciaopoga rnpu 0° okoso 461 merp, (motomy
YTO IUIOTHOCTH €ro B 16 pa3 GoJiee MIIOTHOCTH BOJIOPO/AA), TO €CTh PaBHA
1843, neneHHsIM Ha \/E i Ha 4, v T. 1. HanomMHI0 ynuTaTensaM, 4To eciim
He aOCOJIOTHAS BEJIMYMHA ITOW CKOPOCTH, TO OTHOCUTENIbHOE €€ U3MEHEHHUE
Y CyIIECTBOBAHUE CAaMOOBITHOTO OBICTPOTO JIBUKEHUS Ta30BbIX YaCTHUI] —
TIPAMO BU/HBI U3 OMBITA UCTEYEHHU ra30B U3 MOpHcThX cocyaos 20! ymm u3
TOHKHMX OTBEPCTHii, TAK UTO XOTs TyT OCHOBaHMe runoretuyeckoe 2H, no
peajibHasi yBEpEHHOCTD B CYILIECTBOBAaHUHU OIMCHIBAEMOTO JABUKEHUS Ta30BbIX
YacTHUI] OYEBHU/IHA, JIA)Ke OHA €/]Ba JI1 MEHEee YBEPEHHOCTU B TOM, UTO 3eMJIs
BpallaeTcs, a He CTOMT Ha MeCTe, XOTs HU TOr0, HU 9TOTO JIBMKEHUA IJ1a3
IpsIMO M He BUAUT. VI3 MOHATHUS O pacCMaTpUBAEMBbIX IBUKEHUSIX Ta30BbIX
YaCTULL CJIEIYET, YTO CKOPOCTh BO3PACTAET 110 MEPE MOHMKEHUS
OTHOCHTEJIBHOM (110 BOAOPOY) IUVIOTHOCTH Ta3a (IIpUpO/Ie €ro MpUcyIlen) u
10 Mepe MOBBIIIEHUs] TEMIIEPATYPbI (II0 CTOrPaAyCHOMY TEPMOMETPY), HO
BOBCE HE 3aBHCUT OT KOJIMYECTBA YaCTHUL] (UEM ONpeAesseTcs JaBlieHue),
cofiepKaIluxcsl B JaHHOM 00bEMeE, U €CJIM UCKOMBIH Halll ra3 UMeeT
aTOMHBII BEC X U INIOTHOCTB 110 BOJOPO/lY PaBHa X/2, TO CKOPOCTb JIBUKEHUS
€ro YacTHII:

2(1+at)
€T

v=1843 @

B stom BBIPAXKECHUU X €CTb UICKOMas BEJIMYMHA BECA aTOMa, IJI ONPEACTICHUA
KOTOpPOI'o HaJi0 3HaTh, BO-MIEPBLIX, f, 4 BO-BTOPHIX, V, TO €CTh TAKYIO
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CKOPOCTb, KOTOPAsI IOIYCTHJIa Obl BOBMOKHOCTb ABMIKYILIUMCS YaCTHLIAM
BBIPBIBATHCS M3 C(pepbl MPUTSIKEHHUS 36MJTH, COJTHIIA U 3BE3/1 WU IPUOOPECTh
CKOPOCTb TOTO MOPS/IKA, C KOTOPOIO B pacckase XKionsg BepHa 3aj1ymaHo
OBLJIO ITCTUTb C 3€MJIM PO Ha JIyHY.

Uro kacaeTcs 10 TeMIlepaTypbl HEOECHOTO MPOCTPAHCTBA, TO €€ CUUTAIOT
MU(DUUECKOIO TOJBKO T€, KTO OTPUIAeT MaTEPUATLHOCTD 3(prpa, MOTOMY YTO
TeMIIepaTypa MoJHON MyCTOThl UM MPOCTPAHCTBA, JIMIIEHHOTO BEIIeCTBA, HE
MBICJIIMA, Y BBEJIEHHBII B TAKOE ITPOCTPAHCTBO TSKENBIN MPEMET,
HaTpUMeEp 29POJIUT WK TEPMOMET], IOJIKEH U3MEHSTh TeMIepaTypy He OT
MIPUKOCHOBEHHMSI C OKPY:KAIOIIe! CPeIoi, a JIUIIb OT JTyYeUCTyCKaHus U
MOTJIOIIEHU S JIyYrCTO! TeruoThl. Ho ecin HebecHoe mpocTpaHCTBO
HAIIOJIHEHO BEIIECTBOM 3(bUpa, TO EMY HE TOJIBKO MOKHO, HO U JOJIKHO
MIPUITMCHIBATH CBOIO TEMIIEPATYPY, U OHA, OYEBUAHO, HE MOKET ObITh PABHOIO
Temreparype abcomoTHoro Hy4, 22/ yto maBHO cTano sAcHEIM Bo Bceobuem
CO3HAHUM, a IOTOMY Pa3HOOOPA3HEHNIIIUMHU My TSMU HaBeJeHUs (MHIYKIIUH)
co BpeMeH [lyibe cTpeMsITCs HAlTH 3Ty TeMIIEpPaTypy, HO 51 CUUTAIO
HEYMECTHBIM BJIaBaThCS B IOAPOOHOCTH 3TOTO mpeamera. CKaxy TOJIBKO, 4TO
HUKTO HE HaXOJWJI 3Ty Temreparypy Huxe -150° u He cuurain Bbiie -40°,
OOBIKHOBEHHO e Tipeebl mpu3HaloT o —100° 1o —60°; TouHOCTH ke WiIn
TMIOJTHOM ONpeAeIEHHOCTH JAHHBIX 3[1ECh U JKJIaTh HEJb3s, a U BEPOSATHO, UTO
yke OT OJJHON pa3HOCTH JIyYeHCITyCKaHHs pa3Hble 00J1acTu HeOa He OyayT
MMETh BIIOJIHE TOXKIECTBEHHOW TemriepaTypsl. [Iputom, 11 npulOamkEHHOro
pacuéTa UCKOMOTO X BCE 3HaUY€HHUs BeJIMYuHbI 0T -100° 1o -60° nouTtu He
MMEIOT HUKAKOTO 3HaYeHMsI, TaK KaK MOXHO (110 I) MCKaTh TOJIbKO BBICIIUI
npe/ies1 BO3MOXKHBIX X 1 O TOYHOCTH YHCIIA 3/1eCh HE MOXKET ObITh U peuu;
TpedyeTcsl TONBKO MOTYYUTh MOHATHE O MOPSIKE, K KOTOPOMY OTHOCHTCS X.
[Tostomy npumem cpenHioo Temreparypy t=-80°. (Torga npu o = 0,00367
[231) T (popmyma gact
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https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%BD,%20%D0%96%D1%8E%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D0%BB%D1%8C%D0%B5,%20%D0%9A%D0%BB%D0%BE%D0%B4

4800000
r=—70"-"-,
02

IJle X €CTb AaTOMHBII BEC HICKOMOT'0 Ira3000pa3HOro 3jeMeHTa — IO BOJIO-
poty — (IUIOTHOCTB 110 BOJOPOJAY *ke=x/2), a ¥ CKOPOCTb COOCTBEHHOI'O
MOCTYIATeIbHOTO ABMXEeHUs ero yactul npu —80°, BelpakkeHHas1 B METpax B
cekyHy. BoT 3Ta-T0 CKOPOCTb ¥ 1 IOJTKHA OBITH OOJIBLIEIO, YEM Y YaCTHI]
ra30B, MOT'YILIUX BBIPBIBATHCS U3 ChEPhl MPUTSHKEHNS 3eMJIM, COJTHLIA U
BCSIKMX MHBIX cBeTHII. K pacuéry 3T10ii cKopocTu Teneps u 00paTuMcs.

W3BecTHO, 4TO TEso, OpoIeHHOE BBEPX, MaJaeT 0OPATHO, OMUCHIBAS
TpaeKkTopuio, GopmMa KOTOPOH onpeesseTcss OCHOBHOIO MapadoIioln, 1
B3JIETAET TEM BBIIIIE, TIPH TOM K€ HAIIPaBJICHUH OpOCcaHUsl, YeM OoJIbIIe
COOOIIEHHAs! eMy HadaJlbHasi CKOPOCTh, U TMIOHSATHO, YTO (TOMHMO
COMNPOTHUBJICHUS BO3/lyXa, KOTOPOro HET Ha IrpaHule aTMochepsl, e 1
BejleTCs JaIbHENIINI pacy€T) CKOPOCTh MOXKET OBITh I0BEJEHA [0 TaKOH,
YTO OPOIIIEHHOE TEJIO TepesIeTUT cepy 3eMHOTO PUTSIKEHHS U TIaIeT Ha
APYroe CBETHJIO WM CTaHEeT 0OpaIlaThCs, KaK COYTHUK OKOJIO 3€MJIH 110
3aKOHY_BCeoOIIero tarotenrd. MexaHuka (KUHEMATHKA) pelaeT 3aJady o
HaXO0XJEHUH TAKOM CKOPOCTH, U £, IJIs ACHOCTH, COLTIOCh HA PELIEHNE B
Kypce npogeccopa [I,_ K. Bodpiépa («Kype ananutuyeckor MexaHuku», 11
yacth, u3d. 1883 r., ctp. 118—123), rae nokazaHo, YTO UCKOMasi CKOPOCTb,
He [PUHMMasi BO BHUMaHUe LEHTPOOEKHOW CUJIbI M COITPOTUBIIEHUS CPEH,
OIpeesIsIeTCsl TEM, YTO OHA JOJIKHA OBITh OOJIbINe KBaJPATHOTO KOPHS U3
YIBOEHHOW MacChl IPUTATMBAIOIIETO TeJla, JEJEHHON Ha pacCTOSIHUAE OT
LEHTpa NPUTSKEHUS 10 TOM TOUKHU, B KOTOPOH OTBICKUBAETCS] CKOPOCTb.
Macca 3emii HaiineTcst B 0cOOBIX (aOCOJIOTHBIX) EAMHUIIAX, HCXOISIINX U3
METpa, €CJIM 3HaeM, 4TO cpeiHui paauyc 3eman=6 373 000 meTpam, u
CpeliHee HallpsiKeHUe TSHKECTH Ha MOBEPXHOCTH 3eMin=9,807 MeTpoB,
MOTOMY UYTO HaNpsiKEeHHUE TSKECTH paBHO Macce, JeJIEHHON Ha KBaJpaT
paccrosiHus (B HAIlleM CiTydyae Ha KBaJgpaT 3eMHOTO pajuyca), OTKy/a Macca
3emmn=398-10'2. 2 Orcioma nckomas ckopocTh GpPOCaHHUs ¢ TOBEPXHOCTH
3eMJI JoskHA ObITh Oosiee 11 190 metpoB B cekynny. Ecnu geno unér oo
yIaJIeHUH YacTHUI] C TPaHU aTMOCQEPHI, TO IOJDKHO B3ATh PACCTOSIHUE OT
HeHTpa 3eMJ 0koJio 6 400 000 meTpoB, U TOrga NOJYYUTCS NpeAesbHas
CKOPOCTb, HEMHOT'O MEHbII1asl, HO MOJJOOHBIE PA3HOCTU HE CTOAT BHUMAaHUsA
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%B2%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%82%D1%8F%D0%B3%D0%BE%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B1%D1%8B%D0%BB%D1%91%D0%B2,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%BE%D0%B1%D0%B5%D0%B6%D0%BD%D0%B0%D1%8F%20%D1%81%D0%B8%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F

TIPH TAKOM BOIIpOCe, Kak pazoupaembiii Hamu. Otciona o ¢opmyie II Bec
aTtoMa x rasa noJpkeH OelTh MeHee (0,038, 4yToOB!I ra3 3T0T MOr CBOOOIHO
BBIPBIBATHCS U3 3eMHOI aTMOC(Ephl B TPOCTPAHCTBO. ['a3bl ¢ OOBIINM
aTOMHBIM BECOM, CJIE[IOBATEJIbHO, HE TOJIbKO BOAOPO/I U I'eJIMii, HO U ra3 y
(KOpOHMIA?), MOTYT OCTaBaThCA B 3eMHO# aTMocepe. (2]

Macca connia 6mm3ka k 325 000, ecnu 3a eJUHUILY MacC MPUHSATH 3EMITIO,
CJIeI0BATENILHO, a0COMIOTHAS BEJIMUMHA COJIHEUYHON MAacChl OJIM3Ka B TEX
aGCOIIOTHBIX eIMHUIAX, B KOTOPBIX Macca 3eman=398-101% x 129-10!8.
Paguyc connua B 109,5 pa3 6osbliie 3eMHOTO, TO €CTh OJIM30K K 698-10°
MeTpam. OTcroja HAXOIUM, YTO C COJTHEUHOM MMOBEPXHOCTH MOTYT YAJISAThCS
B TIPOCTPAHCTBO TeJIa WM YaCTHIIbI, 00JIaIatoNIe CKOPOCThIO HE MEeHee
212910
698 - 10°
(IT) myis Tako¥M CKOPOCTH HAXOJMM BEC aTOMa X rasa, MoJOOHOTO TeJnIo, He
6onee, kak 0,000013, a MIOTHOCTH B J1Ba pa3a MEHbIIYIO, YEM ITO YHUCIIO.
CrnenoBaTesibHO, Y ICKOMOTO ra3a, MOTYIIIETO MpeACTaBIsATh 3pup,
HAIOJIHSIOIINI BCEJIGHHYIO, BEC aTOMA U IJIOTHOCTh JIOJKHBI OBITh, BO
BCSIKOM ClIy4yae, MeHee YKa3aHHBIX. DTO IOTOMY OCOOEHHO, UTO eCTh 3BE3/IbI,
oOJajaloIe MaccaMu OOJIBIIIMMHU, YeM Hallla 3BE3/1a, TO ECTh COJIHIIE, KaK
yOeKIAI0T UCCIIeJOBAHNS JIBOMHBIX 3BE3]I, COCTABJISIONINE OJUH U3
OJMCTaTeTbHBIX YCIIeXOB HOBEWIIel acTpOHOMUM. B 3TOM OTHOIIEHUH
M3BECTHBII Haill acTpoHOM A. A. VIBaHOB, Ternepb MHCTIEKTOp [1aBHOI
[Manatel Mep U BECOB, 00s3aTEIHHO CHAOIMIT MEHS CIIeAYIOIMMU
pe3yJibTaTaMy HOBEMIIIUX MCCIIEIOBAHUI, B TOM YHMCIIe U T. BeIonoabcKoro:

, To ectb okoJio 608 000 meTpoB B cekyHay. ITo opmyie

«BronHe onpenenéHHble CBeIeHN s UMEI0TCs1 OTHOocUTeIbHO Cupuyca,
11 KOTOPOTO 001Iast Macca (ero camoro ¥ ero CIfyTHHKa) OKa3asach B
3,24 paza OoJblie Macchl COJTHIIA. Takoe orpeesieHre TpeOoBaJIO He
TOJIbKO MCCJIEIOBAHUSI OTHOCUTESILHOTO JBVKEHUsT 00EMX 3Be3[l, HO U
CBelleHUI 0 nmapasiakce 3ot cuctembl. Ho ansa Cupuyca, BeieacTeue
HEPaBHOMEPHOCTH €ro COOCTBEHHOTO JABMKEHHUSI, OKa3aJIOCh
BO3MOJHbBIM OIPEACTIUTL TAKKE U B3AUMHOC OTHOIICHUE MEKIY
MaccaMu 00eux 3Be3l], KoTopoe okazanoch=2,05, a moToMy mMacca
oJHOM 3Be31bI B 2,20, a apyro# B 1,04 pa3a GosibIlie Macchl COJTHIIA.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0%D1%8F%20%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%20(%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC)
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F%20%D0%BF%D0%B0%D0%BB%D0%B0%D1%82%D0%B0%20%D0%BC%D0%B5%D1%80%20%D0%B8%20%D0%B2%D0%B5%D1%81%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D1%80%D0%B8%D1%81%D1%82%D0%B0%D1%80%D1%85%20%D0%90%D0%BF%D0%BE%D0%BB%D0%BB%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

Cam Cupuyc B 9 pa3 sipue HOpMaJIbHOU 3Be3/1bl |-1 BEJIMYMHBI, a
SIpKOCTh ero cryTHUKa B 13,900 pa3 cinabee, yeM y camoro Cupuyca.

«TouHo Tak:xe 1J1g mepeMeHHOM 3Be3/ibl 3 Persei v Ajbros,
CITyTHUK KOTOpPO# — TeJI0 TEMHOE, cyMMa Macc paBHa 0,67
CPAaBHUTEJILHO C MACCOI0 COJIHIIA, & Macca CaMOM 3Be3/Ibl B [IBa pa3a
MPEBOCXOJUT MACCy CIyTHHKA, IPKOCTb K€ 3B€3/1bl U3MEHseTCs OT 2,3
1o 3,5».

« 151 crienytomux ABOMHBIX 3BE3] OMpeesieHa JIUIIb o0Imas Macca
00eurx 3BE3]] — B OTHOIIIEHUU K Macce COJIHIA, IIPHYEM YKa3bIBACTCSI
»BeJIMIMHA" (110 IPKOCTH) KAXKIOU 3BE3/IBI».

O6mmas macca aByX 3Be3/1 1O Beanunna
CPaBHEHMIO C COJIHIIEM (sIpKOCTB) 3BE3 /1

“ o200 1u35
Centauri
70
Ophiuchi 1,6 4,1u6,1
noo 052 40u76
Cassiopejae
61 Cygni 0,34 53u5,9
yLeonis 5,8 20m 3,5
v Virginis 32,70 3,0 m 3,0»

«anee ms TpoitHo# 3Be3abl 40 Eridani (BerurHbl KOMIOHEHTOB: 4,0,
8,1 u 10,8) HaiigeHo, yto o0Iast ux Macca paBHa 1,1 mMacchl conHIIA.
Haxkoner, aist Tpoiinoit 38e31bl (_Cancri (BesmuuHbL: 5,0—5,7—6,5)
3esurep Ha OCHOBAaHUM B3aMMHBIX BO3MYIIIEHUI, HAIIIEN, YTO Macca
HauOoJiee sIpKOi U3 TPEX 3BE3M MPEBOCXOIUT B 2,37 pa3 cymMmy mMacc
JIBYX OCTaJIbHBIX>.

B o6mux yeprax oTcioga BUAHO, YTO HAIlle COJIHIIE COCTaBIISIET IO Macce
CBOEH, 3Be31ly, TaK CKa3aTh, OJIM3KYI0 K HOPME, U XOTsI €CTh 3BE3/IB C MACCOI0
0oJiee COJTHEYHOM, HO €CTh U MHOT'O MEHbIIME. /{1 Halllel ey, TO eCThb 11
OTBICKAHUSI HU3IIIETO MPe/iesia TOH CKOPOCTH, KOTOPYIO TOJIKHBI UMETh
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%80%D0%B8%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%B5%D0%B9%20(%D1%81%D0%BE%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%84%D0%B0%20%D0%A6%D0%B5%D0%BD%D1%82%D0%B0%D0%B2%D1%80%D0%B0
https://ru.wikipedia.org/wiki/70%20%D0%97%D0%BC%D0%B5%D0%B5%D0%BD%D0%BE%D1%81%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B0%20%D0%9A%D0%B0%D1%81%D1%81%D0%B8%D0%BE%D0%BF%D0%B5%D0%B8
https://ru.wikipedia.org/wiki/61%20%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B3%D0%B8%D0%B5%D0%B1%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%80%D0%B8%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/40%20%D0%AD%D1%80%D0%B8%D0%B4%D0%B0%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BA%20(%D1%81%D0%BE%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D0%B8%D0%B3%D0%B5%D1%80,%20%D0%A5%D1%83%D0%B3%D0%BE%20%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5

YACTUIIBI I'a3a, MOTYIIIEr0 CBOOOTHO BHIPHIBATLCS B IPOCTPAHCTBO U3 c(pephl
NPUTSKEHUS CBETUJIA, UMEIOT 3HaUY€HUE TOJILKO 3BE3/Ibl C MACCOI0 MHOTO
OoJbIIIelo, YeM y COJHIIA. Y JBOWHOM 3Be31bl — Y_Virginis, 1o
HaOMmoIeHUsAM 1 pacu€Ttam r. benononbckoro (1898 r.), obias Macca mouru
B 33 paza mpeBOCXOAUT Maccy coyHia. Het ocHOBaHMi ymaTh, 4TO 3TO
COCTaBJIsIET Clly4yail HanOOJIbILIeH Macchl, a MOTOMY OyJeT OCTOPOKHEe
JOMYCTUTb, YTO CYIIECTBYIOT, ObITh MOXKET, 3BE3/bI, TPEBOCXOISAIINE COJHIIE
pa3 B 50, HO yBeJTMYMBATh MHOTO 3TO YKCJIO ObLIIO OBbI, MHE KaXeTCs,
JIMIIEHHBIM BCSIKOM peasibHOCTU. [1J1s1 BBINOJHEHUS BCErO pacyéra JOIKHO
3HATH eIl U PaAnyC 3Be3/Ibl, O YEM /IO CUX MOP HET HUKAKUX MPSMBIX
cBepeHnid. OTHAKO 3716Ch MOKET CITY)KUTh HaBEeJIEHUEM COOOPaKeHUE O
COCTaBe U IeMrepaType 38€31. He nomayiekuT COMHEHUIO, HA OCHOBAaHUU
CMEKTPAJIbHBIX UCCIIEIOBAHUI, YTO B OTHUIEHHEHIIINX MUPAX MOBTOPSIOTCS
HAIlK 3eMHbIE XUMHUYECKHE JIEMEHTHI, a HA OCHOBAHWM aHAJIOTUH eaBa JIn
MOKHO COMHEBAThCS B TOM, UTO OOIIUI, MACCOBBIM COCTAB MUPOB
NPeJCTaB/IsIeT MHOTO CXO/ICTBEHHOTO, HAIPUMED, B TOM, UYTO SIIPO TUIOTHEE
000JIOUKH, a OHA OKPY’KeHa MOCTENEHHO Pa3pexkaroleocs: aTMocheporo.
[ToaTomy coctaB 3BE3[1, BEPOSTHO, JIUIIIb HEMHOTMIM OTJIMYAETCsI OT COCTaBa
Macchl costHIa. [I0THOCTD ke orpeesnsieTcsi COCTaBOM, TeMIepaTypor 1
naBjaeHueM. [laBieHue ke, BCICACTBHE 3aBUCUMOCTH OT OOIIEN MacChl
CBETUJIa, BO3PACTasi C IOBEPXHOCTU K LIEHTPY, MOKET MHOTO Pa3INYaThCsl OT
COJTHEYHOTO TOJIBKO JIJIS IApa, HO OHO — Oy/Ib 9TO KUJAKOCTh WJIU [1ap B
CUJILHO C)KaTOM BHJIE — HE JOJDKHO CUJIbHO U3MEHSTH IIJIOTHOCTEH, TaK KaK
Y Ha COJIHIIE SAPO HAXOIUTCS MOJ TPOMAIHBIM JaBIEHUEM CBEpPXY JieKalux
CJIOEB, a TIOTOMY €r0 HaKaJICHHBIN MaTepral HAXOUTCSI B COCTOSIHUM,
OJIN3KOM K TIpesienty cxumaeMoctH. 20

Jnst TeMriepaTyp 3BE31, O0JIee MACCUBHBIX, YEM COJTHIIE, TAKKE HEJb3sI
KIaTh KPYMHBIX Pa3IMUMi OT COJIHIIA, CHJILHO BJIUSIONIMX HA TJIOTHOCTD, U
€CJIU TaKUe Pa3Indrsi BOZMOKHBI ISl BHYTPEHHUX 00J1acTel 3BE31, TO AJIs
3BE371 OOJIBIION MACChl CKOpee B CTOPOHY TOBBIIIEHUSI, YeM TOHKEeHU ST
TeMIlepaTypbl, KOO MPY MOHMKEHUH TEMITEPATypbl CBETUMOCTD JIOJKHA
najarth, a Mpu OOJIBIION Macce OXJIaXIeHUe 3amMeIAThCs. [ToBbIIeHue xe
TeMIIepaTypbl OOJBIINX 3BE3[] IOJKHO YBEIUUMBATh JUAMETP CBETUIIA, & 9TO
JOJDKHO TOHMKAaTh CKOPOCTb, JOCTATOUHYIO [IJ151 BBIPBIBAHUS A30BbIX YaCTHI]
u3 cepbl nputskeHusl. Ha OCHOBaHMM CKa3aHHOTO /TS HAIIIUX PACYETOB
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JOCTATOYHO MPHU3HATh, YTO CPEIHSISA TUIOTHOCTh OOJIBIIMX 3BE3] OIM3Ka K
CpeHe! MJIOTHOCTHU COJIHIIA. DTa e MOCIeAHssI, KOHEYHO,
MPEeUMYIIECTBEHHO BCJIEICTBUE BHICOKOW TeMIIEPATyphl COJIHIIA, KaK
W3BECTHO, ITOYTH B 4 pa3a MeHee CpeJHe| IJIOTHOCTH 3eMJIH, KOTopast
HeJlaJieka oT 5,6 — 10 OTHOIIEHUIO K BOJIe, a MOTOMY TSl 3BE3]] HEJb3s1
KJIaTh CPEIHEN TUIOTHOCTU, CUJIbHO OTJIMYAIOIIENCS] OT COJTHEYHOH (OKOJIO
1,4 — 10 cpaBHEHMIO C BOJIOIO), U CJIEJOBATEJILHO ISl 3BE3/Ibl, Macca
KOTOpOIi B 71 pa3 GoJiee MacChl CONHIIA, pajauyc Oy/eT B 4/n pa3 Gonee
COJIHEYHOTO.

Temneps ecTh BCe 3JIEMEHTSI JIJIs1 pacyéTa B OTHOIIIEHHUHU K 3Be3[ie, KOTOpasi B
50 pa3 mpeBocxoauT conrie. Eé macca = 50 - 129 - 108, wm Gimiska k

65 - 1020, e paaunyc 61130k K 698 - 109 . \3/ 50, wm k 26 - 10%. Orcrona
CIIEZIYET, YTO C TIOBEPXHOCTH TAKOM 3BE3/IbI MOTYT yIAIATHCS B

MNPpOCTPAHCTBO TEJIA, 06)1&)1&10]1[1/16 CKOPOCThIO, OJIM3KOIO K:

i K 2 240 000 metpam B cekyHAy (= 2240 KWJIOMETPOB).

3HAYNTETbHOCTh BEJIMUUHBI, TOJyYeHHON TAKMM 00pa3oM I CKOPOCTH U, U
npudmkeHue e€ K Toi, ¢ kotopoio (300 000 000 MeTpoB B CEKyHAY)
pacrpocTpaHseTcs CBET, 3aCTaBISAIT OOPATUTHCS HEMHOTO B CTOPOHY, K
BOIIPOCY O TOM: BO CKOJIBKO OBl pa3 1 JIOJKHO ObLIO MPEBOCXOIUTh MacCy
COJIHIIA CBETUJIO, KOTOPOE yIepKUBAJIO Obl HA CBOEH TIOBEPXHOCTH YACTHIIBI,
oGuagamorye ckopoctsio 3 - 108 mMerpoB B cexynay, eciu O cpeHsis
TUIOTHOCTh MACChI 3TOTO CBETMJIA ObUIa paBHA COJTHEUHOM? OTBET MOTYYUTCS
Ha OCHOBaHHHU TOTO, UTO, TIPU OJHOM U TOM K€ CpeJHer TUIOTHOCTH JABYX
CBETUJI, CKOPOCTH TeJl, MOTYIIMX C X TOBEPXHOCTU BbLIETETh B
MPOCTPAHCTBO (U3 C(Ppepbl NPUTSKEHUS ), JOJIKHBI OTHOCUTBCS KaK
KyGrdeckre KopHM 13 Macc, 27l a moTomy cBeTHII0, ¢ TIOBEPXHOCTH KOTOPOTO
MOTYT yJIeTeTh YacTulpl, ooaagaoimue ckopoctsio 300 000 000 meTpos B
CEKYH]1y, TOJIKHO IO Macce cBoer nmpeBocxoauTh cosHile B 120 000 000 pa3z,
TaK KakK OT COJIHIIA MOTYT OTJIETATh TOJIbKO YACTHIIbI, 00JIaIAI0IIHe
ckopoctbio 608 000 M B cekyHy, a OHa oTHOcUTCA K 3agaHHo# (300 000
000), kak 1 k 493, ky0 xe oT 493 6;m3ok K 120 muwummonam. Ho, nipu
COBPEMEHHOM COCTOSIHUY HAIlIUX CBEJEHUN O Maccax 3Be3[l, HeT
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noctatounoro 28! ocHoBaHMA TOMYCTHTE CyIeCTBOBaHNE MOIOOHOTO
rpoMaaHoro ceetuia (B 120 MUITMOHOB pa3 OOJIBIIErO, YeM COJHIIE), XOTS
Macca JIyHbl MeHee COJTHIIA B 25 MUJUTMOHOB pa3. [loaTomy, MHE KaxeTcs,
BO3MOKHO CUMTATh, YTO CKOPOCTD JIBWKEHHS YaCTUIl ICKOMOTO HaMH ra3a
JOJIKHA OBITh, YTOOBI HATTOJHATH HEOECHOE MPOCTPaHCTBO, Oostee 2 240 000
METPOB B CEKYH[ly, HO OHa, BeposiTHO, MeHee, yeM 300 000 000 meTpoB B
CEeKYHIY.

Ortcloa HaxX0AMM, UTO BEC aTOMa X UCKOMOTO, JIErYallIero 3JeMEeHTapHOIO
rasa, MOTYIIIErO HATIOJHSTh BCEJICHHYIO M UTPaTh POJIb MUPOBOTO 3(pupa,
JIOJIKHO MPUHSATH B nipeese (1o popmyiie II):

ot 0,000 000 96 no 0,000 000 000 053,

eciu aToMHbId Bec H = 1. JInuHO MHE KaxeTcsi HEBO3MOKHBIM, TTPU
COBPEMEHHOM 3arace CBeJICHUH, IOMYCTUTh MOCJIEIHee U3 MPUBEAEHHBIX
Yicell, TOTOMY YTO OHO B HEKOTOPOU Mepe 0TBEYAJIO Obl CTPEMIICHHIO
BO3BPATUTHCS K TEOPUM UCTEUEHU s CBETA, U $ M0JIaraio, 4To JJis HOHUMAaHUs
MHOJKECTBA SIBJIEHUI COBEPIIIEHHO JOCTATOYHO MPU3HATH TIOKA, YTO UACUUbL
U Amombl Ne2uaiiuiezo INemeHma X, Mozyuezo c60000HO 08U2aMbCsL 8CIOOY,
uUMerom eec, OAU3KULL K 0OHOU MUAAUOHHOU 0one 8eca 8000POOHO20 AMOMA, U
JBUKYTCSI CO CPEIHEN CKOPOCThIO, HEAAIEKOIO OT 2250 KUJIOMETPOB B
CEKYHJTY.

B T0 Bpems1, korna s caesna BhIIENU3I0KEHHbIE PACYETHI, MOU YUEHBIH APYT
nipocpeccop pioap npucian MHE CBOIO TIPE3UIEHTCKYIO pedb, CKA3aHHYI0 UM
B Benbdacte nmpu oTKpbITUU coOOpanus BpuTaHcKol acconyanyy
ecrectBoucnpiTareneii (1902). B Heil OH MPOBOJUT MBIC/Ib O TOM, YTO B
BBICOYAMINMX 00JIACTSAX aTMOCephl, Tie TOPST CBET U IIBETa CEBEPHBIX
CHAHWIA, IOJIKHO MPU3HABATh 00J1ACTh BOAOPO/A M APrOHOBBIX aHaioros. 2]
Ortciofa yx JUIIb HEMHOTO IIaroB 10 odacTeit HeOa, emme doiee JaleKuX, U
10 HEOOXOAMMOCTH TIPU3HAHUST HanboJiee JIETKOTo ra3a, MOTyIIero BCIoIy
MIPOHUKATh U 3ar0JIHATH MAUPOBbIE TIPOCTPAHCTBA, TIPUAABAs OCA3aEMYI0
peanbHOCTh mpeacTaBieHuto 00 agupe. [peacrapnss apup razom,
00J1a1AI01IUM YKa3aHHBIMU MTPU3HAKAMU U OTHOCSIIIIUMCS K HYJIEBOM TpyIIIie,
s1 CTPEMJTIOCH TIPEXIEe BCEro M3BJIeUb U3 NMEPUOAMUECKOTO 3aKOHA TO, YTO OH
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MOJET J]aTh, peaIbHO OOBSICHUTH BEIIECTBEHHOCTh U BceoOIee
pacripocTpaHeHue 3(pUpHOro BEIEeCTBa MOBCIOAY B PUPOJIE U €T0
CMOCOOHOCTh MPOHUKATH BCE BEILIECTBA HE TOJBKO ra3o- WK mapooOpas3Hble,
HO ¥ TBEpPAbIC W XKUJKKE, TAK KaK aTOMbl HanOoJIee JIETKUX JIEMEHTOB, U3
KOTOPBIX COCTOST HAIIK OOBIYHBIE BEIECTBA, BCE ke B MIJUIMOHBI Pa3
Tsikesiee 3(pUPHBIX U, KaK HAJI0 1yMaTh, HE U3MEHST CHJIbHO CBOMX
OTHOUICHUH OT MPUCYTCTBUS CTOJIb JIETKUX aTOMOB, KAKOBBI aTOMBI X WU
a¢upnsie. [ToHATHO caMo cOO0O, YTO BOTIPOCOB SIBJISIETCS 3aTEM U Y MEHS
CaMoToO 11eJI0€ MHOXECTBO, YTO Ha OOJIBIIYIO YacTh U3 HUX MHE KaXeTcs
HEBO3MOKHBIM OTBEYATh, U UTO B U3JIOKEHUH CBOEH MOMBITKY 51 HE AyMall HU
MOJHUMATh KX, HU MBITATHCS] OTBEYATh HA T€ U3 HUX, KOTOPbIe MHE KaXKyTCsl
paspemMbiMu. [Trcat He ISt 3TOTO CBOIO «IIOMBITKY>, & TOJILKO ISl TOTO,
9YTOOBI BHICKA3aThCS B TAKOM BOIIPOCE, O KOTOPOM MHOTHE, 3HAI0, AyMAIOT, U
0 KOTOPOM HAaJI0 K€ Ha4aTbh TOBOPUTb.

He BaaBasich B pa3BuTHE U3JI0KEHHOU MOMBITKU MOHSTH 3(PUP, 51, OTHAKO,
’kenan Obl, YTOObl YUTATENN HE YITyCTHIIM U3 BUIA HEKOTOPBIX, HA MEPBHIN
B3IJIsI]] [TOOOYHBIX, OOCTOATEIBCTB, KOTOPbIE PYKOBOAMIIA XOJI0M MOMX
COOOpakeHUI U 3aCTaBUJIA BBICTYIIUTH C TIPEIJIaraeMoi0 CTaThelo. ITU
00CTOSITeNIbCTBA COCTOSIT B Psifie CPABHUTEIBHO HEIABHO OTKPBITHIX (DU3HUKO-
XMUMUYECKHX SIBJIEHUI, KOTOpPbIE HE IOAJAI0TCS OOBIYHBIM YUEHUSAM U
MHOTHX YK€ 3aCTaBJISIIOT OTYACTH BO3BPAIIATHCS K TIPEACTABICHUIO 00
UCTEYEHUU CBETA, OTYACTH MPUAYMBIBATH MHE MAJIO TIOHSITHYIO TUIIOTE3Y
2JIEKTPOHOB, HE CTapasiCh BBHISICHUTH 10 KOHIIA MpeCTaBieHue 00 aupe, Kak
cpejie, nepealiei cBeToBble kKosicbanus. Crofa OTHOCSTCS 0COOSHHO

RAAUOAKTUBHLIC ABJICHUA. Cunrtast HeBO3MOKHBIM OIMCHIBATH (301 9T
HpHMC‘IﬂTCHBHCfILHHC ABJICHUA U IIpEAIIojgarasa, 4YTo0 OHU YKC ooJiee Win
MeHee U3BECTHBI YMTATEIISIM, TIPEkIe BCEro s IOJKEH CKa3aTh, YTO KakK
qTeHNEe UCCJIEIOBAHNN M OIMCAHUI, KACAIOIMMUXC OO HUX, TaK ¥ BCE TO, YTO
MHe ObUIO 1MoKa3aHo (BecHor 1902 r.) B 3TOM OTHOIIEHHUH B JIAOOPATOPHH T.
Dekkepesis UM caMuM (OH ¥ OTKPBLT STOT KJIACC SIBJICHUI) U TIEPBHIMU
MCCIIeJOBATESIMH PAIMOAKTUBHBIX BEIIECTB: [-kelo M -HoM Kiopu,
MPOU3BOAMIIO HA MEHS BIIEYATIIEHNUE OCOOBIX COCTOSTHHUIA, CBOMCTBEHHBIX
JIAIIG TPEMMYIIECTBEHHO (HO HE MCKIJIIOYMTENbHO, KaK MATHUTU3M
CBOICTBEH MPENMYIIECTBEHHO, HO HE MCKJIIOYUTENIBHO, XKeJle3y, M KOOAIIbTY,)
YPAHOBBIM Y TOPUEBBIM COEIUHEHUAM.
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Tak Kak ypaH v TOpUH, a BMECTe C HUMU U DAAUM, Cy[isl IO ONpeesICHUSM [-
xu Kiopu (1902), o6namaiot Mesxay BceMu H3BECTHBIMU JIeMEHTaMU
BoiciiuMy aToMHbIMU Becamu (U=239, Th=232 u Rd=225), To Ha Hux
JOJKHO CMOTPETb, KaK Ha COJIHIIA, 00JIaAAI0IIIe BBICIIUM Pa3BUTUEM TOM
VHVBU/1YJTM3UPOBAHHON TIPUTATATESIEHON CIIOCOOHOCTH, CpeTHEeN MEXLy
MPSIMBIM TATOTEHUEM U XUMUYECKUM CPOJICTBOM, KOTOPOIO OTpeieisieTCsl
TOTJIONIEHHUE Ta30B, pacTBOpeHue U T. 1. [IpeicTaBuB BelecTBO MUPOBOTO
a¢upa JIergyauImm ra3oMm X, JTUIMIEHHBIM, KaK [eJIUA W aProH, CIOCOOHOCTH
00pa30oBaTh CTOMKHUE U ONpPe/Ie/IEHHbIE COSIMHEHMUS, HEJTb351 BOOOPA3UTh, UTO
9TOT ra3 Oy/eT JMIIEH CIOCOOHOCTH, TaK CKa3aTh, PACTBOPSITHCS WU
CKOIUTATBCS OKOJIO OOJIBIIMX TIEHTPOB MPUTSIKEHHS, TOTOOHBIX B MUPE
CBETHJI — COJIHILY, & B MUPE€ aTOMOB — YpaHy U TOpuIo. lefiCTBUTENILHO, B
reJIMy ¥ aproHe MpsIMOM OMBIT MOKA3bIBAET CIIOCOOHOCTH MPSMO
PacTBOPSITHCS B KUAKOCTSX U IPUTOM CIIOCOOHOCTD

VHIMBUIY ATU3UPOBAHHYIO, TO €CTh 3aBUCSIIYIO OT IPUPOJIBI ra3a
KHUJKOCTH U TIOCTENIEHHO M3MEHSIIOINIYIOCs OT Temnepatypsl. Eciu acup ectb
ras x, To OH, KOHEYHO, B CpeJie I Macce CaMOro COJTHIIA JOJIKEH
CKOILTATBCS CO BCETO MUPA, KaK B Karljie BOJIbl CKOISITCS ra3bl aTMOCHEPHOTO
BO3yxa. OKOJIO TSKEISHIIMX aTOMOB YpaHa U TOPUS JIETYanIIii ra3 x
OyIIeT TakXke CKOIUISTHCSA U, ObITh MOXKET, U3MEHSTh CBOE JIBUKEHUE, KaK B
Macce KUAKOCTU PACTBOPSIOLIMIACA ra3. DTo He OyAeT ornpeaeneéHHoe
COe/IMHEHHE, KOTOPOe OOYCJIOBIIMBAETCS COTJIACHBIM OOIIUM JIBUKEHHEM,
MOJOOHBIM CHCTeMe TUIAHEThI M €€ CITyTHUKOB, a 3TO OYJIET 3a4aTOK TaKOTO
COeIMHEeHH s, MOJOOHBIN KOMETaM — B MUpe HeOECHbIX MHAUBUAYAIbHOCTEN,
Y €ro MOKHO K1aTh OKOJIO CAMBIX TSIKEJIbIX AaTOMOB YpaHa U TOPUSI —
CKopee, YeM Il COeIMHEHNI APYTruxX OoJjiee JIErKMX — I10 Becy aToMa —
9JIEMEHTOB, KaK KOMETHI U3 HeOeCHOTo MPOCTPAHCTBA MOMAJAI0T B
COJIHEYHYIO CHCTeMY, OOXOJIAT COJIHIIE U BBIPHIBAIOTCS 3aTEM CHOBA B
HeOecHoe MmpocTpaHCcTBO. Eciu ke JonmycTuTh Takoe 0co0oe CKOTIIeHUe
3(pUPHBIX ATOMOB OKOJIO YaCTHUI] YPAHOBBIX U TOPUEBBIX COEAUHEHHA, TO TSI
HUX MOHO KAaTh OCOOBIX SIBJIEHHIA, OIIpeesieMbIX UCTEYEHUEM YacTu
3TOrO 3¢hUpa, MPUOOPETEHNEM €r0 YaCTHIIAMK HOPMAaJIbHOW CpeHen
CKOPOCTH Y BXOXJIeHHeM B chepy MPUTSKEHUsT HOBBIX 3(prpHBIX aToMOB. He
TOBOPSI O MOTEPSIX NEKTPUIECKUX 3aPSIIOB, TPOUZBOIUMBIX
PaJMOaKTUBHBIMU BEILIECTBAMH, S TI0JIATal0, YTO CBETOBbIE WK (DOTOTyUEBbIE
SIBJICHHSI, CBOMCTBCHHBIE PAJIMOAKTUBHBIM BEIIIECTBAM, IIOKA3bIBAIOT KaK OBl
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MaTepUaIbHOE UCTEUEHUE YETO-TO HEB3BEILIEHHOI0, U UX, MHE KaXeTcs,
MOXHO pa3yMeTh TUM CIIOCOOOM, TaK Kak 0COOble BUIBI BXOJA U BBIXO/1A
3(PUPHBIX aTOMOB JOJIKHBI COITPOBOXKJATHCS] TAKUMU BO3MYILEHUSMU
3(pUPHOI Cpejibl, KOTOPBIE COCTAaBIIAIOT JIyuM cBeTa. I'-xa u r-H Kiopu
NOKa3aJIi MHE, HallpUMep, CIIEAYIOIINI OIBIT, KOTOPOTO OINUCAHUE 51 CUUTAIO
noJie3HbIM. J[Be HeOobIlue KOIObI COeJUHEHBI MEkK/1y COO0I0 OOKOBOIO
BIIASTHHOIO B T'OPJIBIIIKK TPYOKOIO CO CTEKJISIHHBIM KpPaHOM B cpejiuHe. B
OJIHY KOJIOY — TIpH 3allepTOM KpaHe — BIIMT PACTBOP PaJIMOAKTHUBHOTO
BEILIECTBA, a B IPYTYIO BJIOKEH CTYAEHHUCTHIN OB 0CaI0K CEPHUCTOrO
LIMHKa, B30oNTaHHbIH B BoJe. Korna kpaH, coeiuHs0mui 06e Konobl,
3arepT, Torna ¥ B TEeMHOTE HUYero He 3aMevaeTcs. Ho korna KpaH OTKpBITS,
TO B TEMHOTE BUJHA OY€Hb sipKast (DOChOpecleHIA CEPHUCTOTO IMHKA, U
9TO JAJIUTCS BCE BpeMsl, II0Ka KpaH oTiepT. Eciu ke ero 3akpbiTh, TO
nocterneHHo ¢ocopeciieHnus 0caadeBaeT, BO30OHOBISACH TPU HOBOM
OTKpbITHU KpaHa. [TosydaeTcs BnevyatieHre UCTeueHUs U3 PaAMOAKTUBHOTO
BEILIECTBA YEero-TO MaTepPUAIbHOTO, OBICTPOE — MPHU CBOOOIHOM MPOXO0/Ie
4pe3 BO34yX, U MEeJUIEHHOE IIPU OTCYTCTBUM TAKOT'O MPSIMOTO U JIETKOTO MyTH.
Ecim npeanonoxkurs, 4To B paAMOAKTUBHOE BEILIECTBO BXOAUT U U3 HETO
BBIXOJUT OCOOBIN TOHKUH, (PUPHBIH ra3 (Kak KOMeTa BXOJUT B COJTHEUHYIO
CHCTEMY U U3 He€ BbIPHIBAETCS), CIOCOOHBII BO30YK/IaTh CBETOBBIE
KOJIEOAHHMSI, TO OITBIT KaK OY/ITO M CTAHOBHUTCSI B HEKOTOPOM CMBICTIE
noHATHBIM. Kak Bcskoro pona aBrkeHHe JIIoOOTo ra3a MOKHO IPOU3BOIUThH
HE TOJILKO TBEPJBIM MOPIIHEM, HO U ABUKEHUEM APYroil YacTU TOTO XK€ rasa,
TaK CBETOBbIE SIBJIEHU S, TO €CTh OIPEEIEHHbIE MONEPEeYHble KONIeOaHUs
3(upa, MOKHO MPOU3BOIUTH HE TOJIBKO MOJIEKY/ISIPHBIM ABUKEHUEM YaCTHLL
JPYrUX BELIECTB (HaKaJMBaHUEM WM KaK MHAye), BBIBOLSALIMM 3(pUp U3 ero
MOIBHXKHOTO PAaBHOBECHS], HO M U3BECTHBIM U3MEHEHUEM JBUKEHUSI CAaMUX
3(PUPHBIX aTOMOB, TO €CTh HAPYILEHUEM CAMOTIO MX MOJBUAKHOTO
paBHOBECHS, IPUUUHOIO YETO B ClIyyae paJuOaKTUBHBIX TEJI CIIYKUT IPexKe
BCEr0 MAaCCUBHOCTb ATOMOB ypaHa U TOPHUsl, KaK IPUYMHY CBEUYEHHS COJIHLIA,
10 MOEMY MHEHHUIO, MOKHO BUJETh IPEXk/Ie BCETO B €r0 'POMA/IHON Macce,
MOT'yILIel CKOILIATh 3(UP B Topaszio OOJIbIIEM KOJIMYECTBE, YEM ITO
JOCTYIIHO IJIaHETaM, UX CITyTHUKaM U BCIOAY HOCSIIMMCS 4acTULIaM
KOCMHUYECKOH MbUTM. MHe yMaeTcsi, YTO JIyYHUCTO-CBETOBbIE SIBJICHUS, TO
€CTb IOIIepeyYHbIe K JTydy KoJieOaHus 3(pUpHON cpelibl, COCTOSIIIEN U3 OBICTPO
JBUKYITUXCS MEJTbYArIIINX aTOMOB, B ICICTBUTENILHOCTH CJIOKHEE, YEM TO
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IIPEACTABIIAETCS JO CUX TIOP, U 3TA CJI0KHOCTb ONpeessAeTcs Mo
NPENMYIIECTBY TEM, YTO CKOPOCTb COOCTBEHHOTO ABMKEHHU ST (DU PHBIX
aTOMOB HE OYE€Hb MHOTUM (110 HaieMy pacyetry Bcero B 130 pa3) meHblue
CKOPOCTH pacipoCTpaHEeHUs MONEPEeYHbIX KoJeOaHui 3(pUPHBIX aTOMOB.
TakoBo, N0 KpaiiHeN Mepe, MOE€ JIMYHOE BIieUaTeHUe OT y3HAHHBIX MHOIO
PaJMOAKTUBHBIX SIBJICHUI, U 51 00 HEM HEe YMaIYMBal0, XOTS U CUUTAI0 OYEHb
TPYIHBIM CKOJIBKO-JIMOO pa300paThbCs B 3TOM eIé TEMHON 00J1aCTU CBETOBBIX
SIBJICHUI.

Bkpatiie ykaxy emi€ Ha Jpyroe u3 4yuciia BUJEHHBIX MHOIO SIBICHHI,
HABOJMBILIEE MEHsI Ha U3JIOKEHHYIO TMOIBITKY, OTHOCSIIYIOCS K TOHUMAHUIO
a¢dupa. [dpoap okosno 1894 r., uzyvas siBieHUS, TPOUCXOIAIIME TPU HUZKUX
TEMIIEpATypax, JOCTUTAEMbIX B JKUJAKOM BO3YyX€, 3aMETUJI, YTO
(ochopuueckoe ceeueHre (HacTynaliee, Kak U3BECTHO, MOC/e JeUCTBUS
CBeTa) MHOTHUX BEIIeCTB, 0OCOOCHHO ke mapadyiHa, CUIIbHO BO3pACTaeT Mpu
X0J10/e XUIKOoro Bo3ayxa (ot —181° no —193°). Teneps MmHe
MPeCTaBIISIETCS, YTO TO 3aBUCUT OT TOTO, UTO MapaduH U Mog0OHbIE eMy
BEleCTBA YCUJIEHHO CTYIIAIOT IPU CUJILHOM XOJIOZIe aTOMBbI 3(pupa, Ui,
TMPOILE, €r0 PACTBOPUMOCTD (ITOIJIOIIEHHUE) BO3PACTAET B HEKOTOPBIX TeJax, U
OHU OT 3TOro cujibHee (hochopecMpyIoT, TAK KaK CBETOBbIE KOJIeOaHUsI
BO30YKJal0TCs Toraa B (pochopecupyonmx BelecTBax He TOJIbKO
TEJIECHBIMU aTOMaMH, UMEIOIIMU CBOMCTBO OT OCBEIIEHHUS UX TIOBEPXHOCTH
MIPUXO/IUTH B COCTOSTHHE OCOOOTO HATIPSIKEHUSI, 3aCTABIISIONIETO — TI0
MPeKpalieHu OCBeIleHUsI — KosiedaThesi 3pup, HO U aToMamu 3pupa,
CTYIIAIOIIMMHUCS B TIOZIOOHBIX TeJIaX U OBICTPO OOMEHUBAIOIIUMHUCS C
OKpYy’KamIIelo cpefolo. MHe KaxeTcs, 9To, peAcTaBiissa 3pup, Kak 0COOBIH,
BCE MPOHUIAIONINI Ta3, MOXKHO XOTS M HE aHAM3UPOBATH MOI0OHbIE
SIBJIEHUSI, HO B HEKOTOPOW Mepe KAaTh UX BO3MOXKHOCTH. §l M1 cMOTpIO Ha
CBOIO, JIAJIEKYIO OT ITOJIHOTBHI, TIOTBITKY MOHSATH TIPUPOY MUPOBOTO 3hprpa ¢
peabHO-XMMHUYECKOW CTOPOHBI He OoJiee, KaK Ha BBIPAXKEHHUE CYMMbI
HAKOIUBIIUXCS Y MEHsI BIIEYATJICHU!, BHIPBIBAIOIIUXCS UCKIIIOUUTETBHO
JIMIIb TIO TOW MPUYMHE, YTO MHE HE XOYeTCsI, YTOObI MBICIIH, HABEBACMBbIE
JeWCTBUTENILHOCTBIO, TIPOMagain. BeposATHO, 4To OAOOHBIE jKe MBICIIU
MIPUXOAUIM MHOTHM, HO, TIOKa OHU He U3JI0XKEHBI, OHU JIETKO M 4acTo
MCYE3al0T U He Pa3BUBAIOTCS, HE BJIEKYT 32 COOOM MOCTENIEHHOTO HAKOTIICHU ST
JIOCTOBEPHOTO, KOTOPOE OAHO coXpaHsieTcs. Eciii B HUX eCTh XOTh 4acTh
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https://ru.wikipedia.org/wiki/1894
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https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B4%D0%BA%D0%B8%D0%B9%20%D0%B2%D0%BE%D0%B7%D0%B4%D1%83%D1%85

IIPUPOIHOM NPAB/bl, KOTOPYIO Mbl BCE UILIEM, TIOMBITKA MOSI HE HAIIpacHa, eé
pa3paboTaloT, AOMOJIHAT U MOMPABAT, a €C/IU MOSI MBIC]Ib HEBEPHA B
OCHOBAHUSIX, €€ U3JI0KEHHUE, MOCJIe TOro WJIM MHOTO BUJIA OMPOBEPKEHM S,
MIPEAOXPAHUT JIPYTHX OT NOBTOPeHHUs. [Ipyroro myTu isi MeJeHHOro, HO
MIPOYHOTrO ABUKEHUS BIepes, 51 He 3Hao. Ho mycTh okaxeTcsi HeBO3MOXKHBIM
MIPU3HATH 32 3(PPOM CBOICTB Jieryaiiiero, ObICTPO ABMKYILETOcs,
HeJlesITeIbHENIIIEro B XMMUUYECKOM CMBbICIIE ra3a, BCE ke, OCTaBasiCh BEPHbIM
peanu3My, Hejlb3sl OTPULIATh 32 3(PUPOM €ro BEIECTBEHHOCTH, a IPU HEl
pOXkJIaeTcsl BOIPOC O €ro XUMUYECKOU rpupoje. Mos nomnsITka ecTb He
6oJiee, KaK OCUJIbHBINA U IEPBUYHBII OTBET Ha 3TOT OJIMKAMILIUI BOIIPOC, a B
CYIIHOCTH CBOE OHa CBOAUTCS K TOMY, UTO CTABUT 3TOT BOIIPOC Ha OYEPE/ib.

IIpumeuyanus

1. T o demokpury, mucasimemy Jet 3a 400 10 P. X.: «IyX, Kak ¥ OrOHb,
COCTOMT U3 MEJIKUX, KPYIJIbIX, TJIAJIKUX HanOosiee ya000MmoIBUKHBIX,
JIETKO Y BCIOAY MPOHUKAIOIIUX ATOMOB, JBMKEHUE KOTOPBIX COCTaBIISIET
SIBJICHHE )KU3HW». [[yMalo, YT0 HUYEro CKOJILKO-THOO MOJJOOHOTO STOMY
HE CHWIOCH JIake B Opely HU OTHOMY COBPEMEHHOMY
€CTECTBOMCITBITATEITIO U JIA)Ke OThSIBICHHOMY MATEPUAIUCTY HOBBIX
BpeMeH. Y KJIACCHKOB IPEBHOCTH Ky4a TaKMX PE3KUX M JIMIITHUX
KPaHOCTEN, KOTOPBIMHU MOIMTYyTHO (KOHEYHO, MPOTUB BOJIM PAa3yMHBIX
TMIE/1IaroroB) ¥ HEBOJIHO 3apaKaeTcsi MOJIO/AEKb, KOIAa B OCHOBY
HayvaJbHOTO 00I1ero 00pa3oBaHusl KJIaayT oOalaHie KJIacCHIECKO0
noAroToBkow. Kinaccuyeckass My IpocTh BOIIUIA BO BCE peasibHOE, HO C
KJIACCHYECKUMU TIIYTIOCTSMU Mopa Obl TOKOHYUTh, KAK KOHUWIIN CO
MHOTMM U MHOTUM, HEU30€XHBIM B MEPBbIe IEPUOIbI MOSIBICHUS
CTPOroro MuluieHus1. Jlydiie yxke COUMHATh HOBBIA B3/I0p, YeM
MOBTOPSATH CTAPbIA, TPUBEIINIA KJIACCUKOB K HEMPOYHOCTU KaK B
MBIIIUIEHUH, TAK U B OOIIECTBEHHBIX OTHOILLIEHUX.

2. ] Ho MeXk /1y HCTUHHBIMM €CTECTBOUCIILITATEIIAMHE HECOMHEHHO
CYIIECTBYIOT, BO-TIEPBbIX, HEBIyMUNBbIE SMINPUKH, BO-BTOPHIX,
MaTEePUATHUCTHI U, B-TPETbUX, CBOM CIIUPUTYAIUCTHI, HO TOJIATalo0, YTO
YKCJI0 HEBIYMYUBBIX OBICTPO YMEHBIIIAETCsI, MATEPUATTUCTOB OCTAJIOCH
OYeHb YK€ HEMHOTO, CIIUPUTYATUCTOB k€ 1 TIOJABHO.

40
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3. 1 Opyrue, nanpumep, Mmexay pycckumu U. O. SIpKoBcKuid, B Opomumope:
«[InoTHOCTH cBeTOBOTO 3hupa» (BpaHck, 1901 r. Dra Gpormopa crana
MHE U3BECTHOIO TOJIbKO TIOC/IE OKOHUAHMS TOW CTAThU), IPU3HAIOT
MHYIO TUIOTHOCTH 3(pupa, yeM B. TOMCOH, UCXO/Is U3 MHBIX
coobpaxeHuil. JIJ1s1 HaIllel 1ieJTi BaKHA He YMCIICHHAS BeJIMYMHA, a
CTpeMJIEHHEe HAlTH ee, TIOKa3bIBaIoIIee, YTo Mo O0IeMy CO3HAHUIO
3¢up ecTh BELIeCTBO BECOMOE.

4. T Vxe ¢ 70-X roioB y MEHs HA30MIMBO 3aCell BOIPOC: J1a YTO ke TAKOE
3¢up B xummrueckoM cmbiciae? OH TECHO CBS3aH ¢ IEPUOAUYECKOI0
CHCTEMOIO 3JIEMEHTOB, €l0 U BO30YIUIICS BO MHE, HO TOJIbKO HBIHE I
pelaioch ToBopuTh 00 3ToM. CriepBa U s noJara, 4to 3pup ecTb
CyMMa pa3peKeHHEHIIUX ra30B B MPeAeTbHOM COCTOSTHUM. OTBITHI
BEJIMCh MHOIO ITPU MaJIbIX AABJICHUSIX — [IJI51 IOJyYeHHs] HAMEKOB Ha
otBeT. Ho s1 Mouas1, moTomMy 4to He yIOBJIETBOPSLICS T€M, UTO
MPEIOCTaBIAIOCH IPU MEePBBIX OMbITax. TenepenHuii Mol OTBET MHOM,
OH TOXe He BIIOJIHE YIOBJIETBOPsIET MeHs. U 51 Obl OXOTHO errie
MOMOJTYAJT, HO Y MEHs YK€ HeT BIeper TOJ0B AJisl pa3MbIIILJICHUs U HET
BO3MOKHOCTEH 17151 MPOJIOJIKEHHSI OMBITHBIX MOMBITOK, a TOTOMY
pelanch U3JI0KUTh MIPeIMET B €ro He3pesioM BUe, rojiarasi, 4Yro
3aMaTYMBaTh — TOKE HEJIATHO.

5. 1 O6 310M, €llie ¥ JOHBIHE HEPEKO BHILTBIBAIOILEM U3 GE30PEKHOrO
OKeaHa MBICJIH, TIpeayOekICHUH 51, C CBOeW CTOPOHBI, BHICKA3aJICS CO
BCEI0 BO3MOKHOIO 17151 MEHsI SICHOCTbIO B OJTHOM U3 (hapa/IeeBCKUX
YTEHUH B JOHJQOHCKOM XMMHUYECKOM 001ecTBe 24 Mas/4 mions 1889 r.
(cM. MeHzeneeB: «/IBa TJOHOOHCKHUX UTEHHSI») U B OCOOOM CTaThe
«30510T0 U3 cepedpa», momenieHHo B «2KypHase xypHaioB» 1897 T.
(penaktupoBagiieMcs pod. TapxaHOBBIM), a IOTOMY HE CUUTAIO
HaJOOHBIM BO3BPAIIAThCSI K 9TOMY, MHE KaXeTCsl, CKyYHOMY TpeMeTYy.

6. T Home (c 1904 r.) goKa3aHa NPOHULIAEMOCTb Ta30B IPH MOBBILEHHOM
TemrepaType He TOJIbKO i creka, chapdhopa U T. 1., HO U AJIsI KBapLIa.

7. 1 a3l aproHOBOJ TPYIIIBLI OIUCAHBI IOAPOOHEE B MOCIIEAHNX W3IAHUAX
MOero counHeHus1 «OCHOBBI XUMUM».

8. 1 MHe KaXkeTcs MBICIMMbIM, YTO MUPOBOM 3P HE €CTh COBEPILIEHHO
OTHOPOIHBIN Ta3, & CMECh HECKOJIBKHX, OJIM3KUX K MpeaeTbHOMY, TO
€CTb COCTaBJIEH MO/I00HO Halllei 3eMHOI aTMochepe U3 cMecH
HECKOJIbKMX ra30B. Ho, 10ImycTHB 310, MBI OBl YCJIOKHUIIHM elile OoJiee
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
https://ru.wikisource.org/wiki/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8_%D0%94._%D0%98._%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0

10.

11.

12.

paccMOTpeHue IpeaMeTa, a IOTOMY, Paay YIPOLIEHUs, 51 TOBOPIO Jajiee
JUIIb 00 OTHOPOJHOM IIpeJebHOM ra3e, MOTYIIEM MPe/ICTaBIIATh
co00I0 CBOMCTBA, MPUHAAJIEKAIIUE IPUPY.

. T_3aBI/ICI/IMOCTb MCKIY aTOMHBIM BECOM U IIVIOTHOCTBIO I'a30B

onpezessaercs, Kak U3BeCTHO, 3aKoHOM ABoraapo—Kepapa npu
IIOMOIIM BECA YaCTUIIBI, 4 TaK KaK YaCTUYHBIA BEC IJIA IIPOCTBIX TEJT
PaBeH HEKOTOPOMY LIEJIOMY YMCITy /1, YMHOKEHHOMY Ha aTOMHBIH Bec,
TO HAJO JIMIIb 3HATH 3TO /1, YTOOBI CYJUTh IO ATOMHOMY BECY O IUIOT-
HOCTU. ECni ¥ aTOMHBIN BeC U IJIOTHOCTh BBIPA3UTh MO BOJOPOY, TO
IUIOTHOCTD = %A, rae A ectb aToOMHBIA Bec. [l Bogopona, KUciaopoaa,

a30Ta U T. . IPOCTHIX Ta30B 71 (UUCIIO ATOMOB B YacTULIE)=2, a TOTOMY
m1o0THOCTh=A. Ho 114 pTyTH, LMHKA U T. 1., PaBHO KakK U1 TeJus,
aproHa u T. 1., n=1 (To ectp B Ux 4acruue 1 atom), a IOTOMY AJIsl HUX
IJIOTHOCTH (IT0 BOAOPOAY) paBHA NOJIOBUHE aTOMHOIO Beca (I10 BO-
aopofy). O ToM, YTO YaCTUIIbl APrOHa U €r0 aHAJIOTOB COJEp KAt 10
OJIHOMY aTOMY, CYXkJEHHE MOJIy4EHO HA OCHOBAaHUM CPaBHUTEIBLHOIO
U3yueHUs (PU3MUECKUX CBOMCTB ITUX Ia30B.

1 VkopenuBLieecs 3a nocyieaHee BpeMs OObIKHOBEHUE IPUHUMATh
ATOMHBIM BEC KHCIOPO/AA POBHO 32 16, mpuueM a1 BOAOpoaa
nosyvaercs He 1, a 1,008, — OCHOBBIBaeTCsl Ha TOM, YTO C BOJIOPOJOM
COEUHSIIOTCS JIUIIIb HEMHOTHE JIEMEHTBI, a C KUCJIOPOJIOM OTPOMHOE
6osbIMHCTBO. CO CBOEH CTOPOHBI, S MPUHSIT OXOTHO TaKOe
MPeJIOKEHHUE eIle 110 TOM MPUUYMHE, YTO OHO YK€ OTYACTH KJIOHUTCH K
TOMY, YTOOBI JIMIITUTh BOJIOPO]] TOTO MCXOIHOTO TIOJIOKEeHHU s, KOTOPOe
OH JJaBHO 3aHMMAET, U 3aCTABUTh KJATh JIEMEHTOB €lIe C MEHBIIIUAM,
YeM Yy BOJIOPO/ia, BECOM aTOMa, BO UTO S BCEr1a BEPUJI M UTO IOJIOKEHO
B OCHOBY 9TOM CTaThH.

I Hano nosarats, 4to HaGmogaemMas IIOTHOCTL aproda (19,95)
HEMHOTO BbIIIE JEMCTBUTENILHOM U YTO 3TO OTHOCUTCS U K BECY aToMa
aproHa, Kak MpUHSTO ObLIO MHOIO B CeIbMOM U3/1aHiU «OCHOBBI
xumun», 1902 r., crp. 181.

1 IMpumeuaTensHO MpUTOM, UTO y aproHa Ar u ¢gpropa F? uacTuusbIii
BeC MOYTH OJMHAKOB U 00a KUMAT 1pu — 1 87° (mpuMepHo Kak N2 u
CO, xoTopble KUIAT 0KOJ0 —193°), HO 3aKOH U3MEHEHUS TEMIIEPATYP
KHIEHNS B 00UX IPYIax SBHO Pa3IMYHbIN.
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13.

14.

15.

16.

T Ckonbko MHE U3BECTHO, B IMTEPATYPE TIPEAMETA NIEPBOE YIIOMUHAHUE
HYJIeBOH IpyIiisl caeano Osuto r. Eppepa B 3acemannu S5 maprta 1900
roza B benbruiickoit Akanemuu (Academie royale de Belgique, Bulletin
de la classe des sciences, 1900, page 160). D10 moyioxkeHre aproHOBbIX
AQHAJIOTOB B HYJIEBOW I'PYIIIE COCTABJISIET CTPOrO JIOTMYECKOE CIIE/ICTBHE
MOHUMAaHHUS NIEPUOINYECKOTO 3aKOHA, a MOTOMY (IIOMEIIEHUE B IpyIe
VIII siBHO HEBEPHO) MPUHSATO HE TOJIBKO MHOIO, HO ¥ BpayHepowm,
IIvyynny u 1p.

I Conocrasnenue aT. BECOB aproHOBbIX JIEMEHTOB C aT. BECOM
rajJioM/IOB U IEJIOYHBIX METAUIOB CIOBECHO cooOul MHe 19 mapra
1900 rona npog. Pam3zaii B Bepiune, a noTom HarmevaTtan 00 9TOM B
«Phylosophical Transactions». []y1st Hero 3To ObLJIO BeChbMa BaKHO, KaK
yTBEPKJIEHUE MOJIOKEHUS] BHOBb OTKPBITHIX JIEMEHTOB CPEU IPYrUX
U3BECTHBIX, a /111 MEeHsI, Kak HOBOE OJIMCTaTeIbHOE yTBEp:KAeHUe
OOIIHOCTH TepUOUYECcKOTO 3aKoHa. C CBOEH CTOPOHBI 51 MOJTYAJI, KOra
MHE He Pa3 BbICTABJISIJIM APTOHOBBIE JIEMEHTBI, KaK YKOP
MEPUOIUYECKON CUCTEME, IIOTOMY UTO 5 MOKUAI, YTO CKOPO
oOpaTHOE BceM OyIeT BUIMMO.

I Xors n3 pannbix Craca u HobIX (1902 r.) onpenenennii JlanenQypra
U JIp. clielyeT, YTO aTOMHbII Bec noja HeMHoro mexee 127 (126,96—
126,88), HO 51 monaraio, 4YTo OH HE MeHee, a Moxanyi oosee 127,
MOTOMY YTO, OYMCTHB OT XJIopa, JlageHOypr cymmi cBOM MO Hajl
XJIOPUCTBIM KaJIbIIMEM, a 3TO JIOJKHO BHOBb BBOJIUTH B MO/ XJIOP,
MOHUKAIOIIMIA ATOMHBIM BEC MOAA, KAK MOKHO CYJIUTb IO MPEKPACHBIM
HaOmoneHusm A. JI. TToTeUIMIIBbIHA HA/T MEPOIO BBITECHEHHS OJTHIX
rajou/I0B JpyruMU. ATOMHBIE Beca IaHbl C TAKUM YUCJIOM 3HAKOB, YTO
B nocjieiHeN 1udpe MOKHO MPU3HABATH €11Ie HEKOTOPYIO MOTPEIIHOCTb.
T BBITh MOXET, BO3MOKHBI TAKKE JIEMEHTBI C ATOMHBIMH BECAMU
oosbimu, yem y H=1,008, Ho meHbpmumu, yem y He=4, uz [I—VII
IpyIII, HO, BO-TIEPBBIX, MHE KAXETCs1, YTO HbIHE BEPOSITHEE BCETO KAATh
rajlonzia, HO He JIEMEHTOB BCEX IPYIII, TaK KaK B HAYAJIbHBIX psax
HEJb3s KJaTh PEACTABUTEIEH BCEX XUMUYECKUX (DYHKIIMIA WA TPYIIIL,
KaK UX HET B MOCJIEAHUX PsijiaX, a TaJIOUA0B U3BECTHO JIUIIIb 4,
HIEJIOYHBIX € METALJIOB (M MHOTHX JIp.) 5, U, BO-BTOPBIX,
PacCMOTPEHUE MHBIX BO3MOKHBIX 3JIEMEHTOB U3 4ucia OoJiee JIeTKuX,
YeM Tresiuid, HO TSKEJIeUINX, YeM BOAOPO, BOBCE HE KacaeTcs
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https://ru.wikipedia.org/wiki/%D0%95%D1%80%D1%80%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%BD%D0%B5%D1%80,%20%D0%91%D0%BE%D0%B3%D1%83%D1%81%D0%BB%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%87%D1%87%D0%B8%D0%BD%D0%B8,%20%D0%90%D0%BB%D0%B5%D1%81%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%81,%20%D0%96%D0%B0%D0%BD%20%D0%A1%D0%B5%D1%80%D0%B2%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B4%D0%B5%D0%BD%D0%B1%D1%83%D1%80%D0%B3,%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D1%8B%D0%BB%D0%B8%D1%86%D1%8B%D0%BD,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%9B%D0%B0%D0%B2%D1%80%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

17.

18.

19.

MpeaIMeTa 3TOU CTaTbu. BBITh MOXKET, raJIon]1 C aTOMHBIM BECOM OKOJIO 3
HalIeTCsl B IPUPOJIE.

1 He numieHo Ha3MIaTeIbHOCTH TO OOCTOATENBCTBO, UTO BECEMA CKOPO
nocJte Toro, kak CtoHer M POroBckuii mucajim 00 OTCYTCTBUM BOJIOPOQ
" requsd B atMocchepe 3eMin, 00a 3TU raza HeCOMHEHHO JIOKa3aHbI B
BO3/yXe, XOTS COfIepKaHue 0O0MX, OCOOEHHO Tejiusi, OYeHb Majo. Mx
Haresn [Ipioap v p. B CKMKEHHOM BO3JlyXe, BOJOPO/ MOJ03peBa ele
Bycenro, a HecomaeHHo jioka3an B 1900 r. Ap. ['othe, x0T 00bEMHOE
coJiepkaHKe ero HECOMHEHHO He OoJiee, YeM yLIeKMcIoro ra3a. CtoHen
1 POroBcKkuil uMesu, O4eBUIHO, MO/l PYKAMH BCE JIEMEHTHI 171
C/ICJIAaHHOTO Jlajiee Pacu€Ta, MOKa3bIBAIOIIETO, YTO 3eMJISI MOXKET
yIEPKUBATh BCE ra3bl, CKOPOCTb YACTUI] KOTOPbIX MeHee 11
KWJIOMETPOB B CEKYHIY, HO OHHM CUMUTAJIU, YTO TeJiusl HeT B BO3/AyXe, U
9TOH MPEaB3ATOI0 MBICIBIO COOMA3HIITUCD, YTO U MIPUBOAUT K
HEOOXOJMMOCTH JIOTIOJIHUTD UX COfIepKaTeIbHEHIINe U MHTEPEeCHEUIIHe
COOOpaKeHUSI.

T MHue 65l XOTeNOCh IpeaBapUTENLHO Ha3BaTh €r0 «HBLIOTOHUEM» — B
yecTh OeccMepTHOro HbloToHA.

T Ho xak Obl HU ObUI OH JIETOK, KaK Obl HU ObLIA BHICOKA CKOPOCTh €10
YacTHIl, BCE ke OKOJIO TPOMAHBIX MACC COJIHIIA U 3BE3[] €r0 YacTHIl U3
MHPOBOTO 3amaca JOJKHO CKOITUTBCS OOJIbIIIE, YeM OKOJIO MEHBIIINX
Macc IJIaHeT U CIyTHUKOB. He McKaTh i1 B 3TOM UCXO/HBIX TOYEK IS
MOHUMAaHUS U30BITKA SHEPTUH, JOCTABISIEMON COJIHIIEM, TIPUYMHBI
pa3HOCTEN Mek/1y HUM U TUIAHeTaMU, Macca KOTopeix Mana? Eciu Obl
9TO OBLIO XOTh MPUOTMAKEHHO TaK, TO M TYT, KaK BO BCel MEXaHUKE 1
XUMUH, TJIABHASI CYIITHOCTh BEIECTBA COCTOSIA Obl TN
COCPeOTOUYMBANIACH B €ro Macce. [IpaBuiibHOE U IPOCTOE TOHMMAHUE,
HarpuMep, XUMUYECKUX SIBICHUI HAYaJIoCh C U3y4eHUs Beca (Macchl)
JEeUCTBYIOIIMX BEILECTB, BeCa YaCTHUI] M 3aKOHHOCTEH, CYIIECTBYIOIINX
MeXIy BecaMu aToMOB. be3 oHATHI1 0 Maccax, JeUCTBYIOIIMX APYT Ha
Apyra — Xumus Obl1a Obl JIUIIb OMKUCATEbHBIM (UCTOPUYECKHM)
3HaHueM. Ho 4To Takoe ecTh Macca WK KOJIMYECTBO BEIIECTBA — I10
CaMOMY CBOEMY CYILIECTBY — TOTO, CKOJILKO 51 TIOHMMAIO, He 3HAIOT elIé
BoBce. CMyTHOE MOHSITHE O NIEPBUYHON MaTePUH, OTIBITOM CTOJIb MHOTO
pa3 OTBEPrHyTOE, UMEET 11eJIbI0 TOJILKO 3aMEHUTD MOHSATHE O Macce
MOHATHEM O KOJMYECTBE TIEPBUYHON MAaTEPUU, HO TTPOKY OT TaKOH
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https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BD%D0%B5%D0%B9,%20%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B3%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%B3%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0%20%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D1%8C%D1%8E%D0%B0%D1%80,%20%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%81%D1%81%D0%B5%D0%BD%D0%B3%D0%BE,%20%D0%96%D0%B0%D0%BD%20%D0%91%D0%B0%D1%82%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/1900
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%82%D1%8C%D0%B5,%20%D0%90%D1%80%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%BA%D0%B8%D1%81%D0%BB%D1%8B%D0%B9%20%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F

3aMeHBl He BUIHO, ICHOCTH HU B YéM He npuObiBaeT. He mymato, 9ro
TYT JIEXUT TPaHb MO3HAHUSI HA BEKU BEUHbIE, HO T0JIaraio, 4YTo paHee
MOHUMAHUSI MAaCChl JOJKHO BhIPAOATHIBATh PeaibHO-SICHOE MIOHUMAaHKe
a¢upa. Eciu Ob MOSI «IIONIBITKA» TIOBEJIa K TAKOW BBIPAOOTKE, XOTsI Obl
COBCEM C MHOW CTOPOHBI, MOSI PEIITMMOCTb BBICTYIIUTH C KeJTaHUeM
peaibHO MOHATH 3up ObUIa Obl ONpaBIaHa 3aKOHAMH UCTOPUH
MOCTYNATEIbHOTO JBMKEHUSI 3HAHU, TO €CTh UCKAHUsI UCTUHBI.

20. T Jlerko npor3BOAMMBIIA M TIOYYUTETBHENIINIA OTBIT, MOKA3bIBAIOIIMIA
OTHOCHUTEJIbHYI0 — CPaBHUTEJILHO C BO3yXOM — OBICTPOTY JBHKEHUS
YaCcTHIl BOIOPO/IA, OMUCAH, HAIPUMEP, B MOEM COUMHEHUU «OCHOBBI
XUMUW», U311, 8-oe, 1906 1., Ha cTp. 433, a Ha cTp. 432 1aH crocod
pacuéra CKOpOCTeH.

21. ] I'unoTe3a COCTOUT B TOM, 4TO YIIPYTOCTb Ta30B MIIM IIPOM3BOAMMOE
ra3oM JlaBjieHue (Ha OKpYy:Kaloliye IpeaMeThl) OObsCHAETCS
JBMKEHUEM YacTUIl ¥ YAapaMH UX O TPerpaibl.

22. 1B npusHaHuy TEMIIEpaTypbl aOCOMOTHOTO HyJisi (—273°) IOJIKHO, 110
MOeMYy MHEHHIO, BUJETh OIHY U3 CIAObIX CTOPOH COBPEMEHHBIX
(pm3MUeCKUX KOHIIENIHIA, a TOTOMY MPEAIoIara, ecjiv Haiay Ha TO
BO3MOJKHOCTb, PEIIIMMOCT M BPEMsI, TOBOPUTH 00 3TOM IIpeMeTe B
0c000i1 CTaThe, XOTSI HE CUUTAIO MTPEIMET ITOT OCOOEHHO
CYIIECTBEHHBIM.

23. 1 o uccnemosannsam Menneneesa 1 Kagunepa, BOOOpOI NPH MAaJIbIX 1
YBEJMUEHHBIX JaBJIEHUAX (10 8 aTM.) coxpaHsaeT KO3(PPUIIMEHT
pacrimpenus okosio 0,00367, HO ra3bl ¢ OOJIBIIUM BECOM YACTUIIBI IAIOT
OoJibIKe uncia. JIis lerdaiimx ra3zos, KAKOBBI X HUKAKOTO MHOIO
YyKcJia B3SITh HEJb3s1, KaK HailJIeHHOE JIsl BOJOPO/IA.

24. T Ilpu Tex pacuérax, KOTOPHIE Jajiee IPOM3BOAATCA, TO €CTh IIPU
OTBICKAHUH CKOPOCTH V M BECA X, MOKHO OOOUTHCH O€3 BhIPaKECHHSI
MAacChl, TOBOJIbCTBYSICh HAIIPSIKEHUEM TSKECTU (YCKOPEHUEM TPy
MAJECHUN), HO S MPEANOYEN BBECTH MACCy NIOTOMY, YTO, IO MOEMY
MHEHHUIO, TOTAa PACYET CTAHOBUTCS 0OJiee HATJISTHBIM.

25. T leno uaér o cpeaHell CKOPOCTH COOCTBEHHOTO NBMAKEHHSA Ta30BbIX
yactuil. Ecmm OyayT, kak npu3HaeT MakcBelb, YaCTUIIB, JTBIKYIIAECS
ObIcTpee, To OyIyT ¥ MeAJICHHEee IBUKYIIUECS, a TOTOMY ISl HAIIIETO
paccykJIeHusl JOKHO ObLIO B3SITh JIMIIb CPEHUE CKOPOCTH.

45


https://ru.wikisource.org/wiki/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8_(%D0%94._%D0%98._%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%8F%D0%BD%D0%B4%D0%B5%D1%80,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%81%D0%B2%D0%B5%D0%BB%D0%BB,%20%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81%20%D0%9A%D0%BB%D0%B5%D1%80%D0%BA

26. ] Tak Kak maphl ¥ ra3bl B CUILHO CKATOM COCTOSTHUM CKMMAIOTCS
TOJILKO JIO TUIOTHOCTEH, B *KUJKOM U TBEPIOM BUJIE TeJam
CBOWICTBEHHBIX, & 9T SIBHO 3aBUCST OT COCTaBa, TO B ra3o- U Mapo-
00pa3HBIX Maccax MPH KaKUX YrOJIHO JaBJICHUSIX HEJb3s KIaTh
TUIOTHOCTEH OOJIBIINX, YeM y OXJIaXIEHHOTO TeJla TOTrO ke COCTaBa B
TBEPIOM U kKoM Bue. CylHOCTb jeia (MHOTUM, J1yMalo, eie
HEsICHOTO0) 31iech B clenyionieM. Hukakoii ra3 nim nap npu CKOJIbKO-
OO0 3HAYMTEIbHBIX JIaBJICHUsIX He clieyeT 3aKoHy boiiib—MapuoTra,
a CKMMAETCs TOpa3/io TOrO MEHbIIIE, KAK MOXHO 3aKJIIOYUTh U3 MPSMBIX
OTBITOB U U3 COOOpaXEHNI XUMUIECKOTO CBOMCTBA. [IpsiMble OMBITHI,
eme Harrepepa (1851—1854), paBHO Kak M MO3/AHENIINE, TOKA3bIBAIOT,
gro rpu 6ospmmx (B 100—3000 atmMocdep) naBieHusix, B n atmocdep,
00BEMBI BCEX TA30B, MPH BCIKUX TEMIIEpaTypax, CKUMAIOTCS He B 11 pa3
(mpoTuB 00bEMA U3MEPEHHOTO MPU AABJICHUU B OIHY aTMocdepy), a B
ropasjio MeHblllee YMCIIO pa3; TaK, HarpuMep, ISl BOJIOPO/Ia IIpU
naenenusx 10 3000 atmocdep — B 3 pa3a MeHee, U eClii KyO. MeTp
BOJIOpOJIA MPH JaBJieHUH aTMOcepbl BeCUT 0K0JI0 90 rpaMMoOB, TO TIpU
nasiernnn B 3000 atmocgep — He cxukasach — BecuT He 3000x90,
i He 270 KWIorpaMMoB, Kak ObLJIO Obl TIpU clieloBaHuu Boiiib—
MapHoTTOBY 3aKOHY, a TOJIbKO 0K0JI0 90 kunorpammoB. To xe
MOJTyY€HO U JIJIs1 BCEX MHBIX Ia30B U MApOB MPU BCEX TeMIepaTypax.
CrnenoBatesbHO, Cy/isl TIO OIBITY, CHIIbHOE JaBJIEHUE WU MPEBPAIaeT
napbl U ra3bl B )KUAKOCTH, UM CKUMAET UX ropa3fo MeHee, YeM 10
Boitib—MapHoTTOBY 3aKOHY, U Mpee CKUMAeMOCTU BUIECH SIBHO PU
nepexo/ie B KUAKOCTH, KOTOPBIE, KAaK BCEM M3BECTHO, MAJIO CXKUMAaeMBbl
Y TIPEJCTABJISIOT CBOM MpefAes c:kumaeMocTu. Toro xe BhiBoAa O
npejesne CKUMaeMOCTH (TO ecTh 00 OTCTYIJIeHUuH OT Boiib—
MaproTToBa 3aKOHA) ra30B JIOCTHIaeM U3 COOOPaXEeHUsI O TOM, UTO
YACTUYHBIE U ATOMHBIE CHJIbI, TIPOSIBIISIIOIINECS MPY XUMUYECKUX
MPEeBPALICHUSIX IA30B, YACTO CUJILHO ITPEBOCXOAAT (PU3UKO-
MeXaHMYECKHe CUJIbl, HAM JOCTYIIHBIE, KaK BUIHO, HAIPUMeEp, U3
JIETKOCTH CKMKEHHS BCAKHUX I'a30B MTPU 00pa30BaHUM UMU MHOKECTBA
COeMHEHNNT. XUMHAYECKOE K€ COEIUHEHNE BIEUYET 3a COOOH CXKATUE 10
npezena, COOOpPa3HOro ¢ COCTaBOM, KaK BUJHO U3 TOTO, UTO yIeIbHO-
TSDKETIbIE BEIIECTBA MPOMCXOAAT TOJIBKO MIPU COJICPKAHUU B COCTaBE
TSDKETIBIX METAJIJIOB, @ MEKAY BCEMH M BCSIKUMU COCTUHEHUSMU JIETKUX
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https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%91%D0%BE%D0%B9%D0%BB%D1%8F%20%E2%80%94%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%82%D1%82%D0%B5%D1%80%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B8%D0%BC%D0%B0%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5%20%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5

27.

28.

29.

30.

MPOCTHIX TeJI HET U HEMBICJIMMO HU OJIHO TSIKENIOe coeAnHeHue. Tax,
HaIpuMep, BCe COeIMHEHUSI YIJIENO/Ia ¢ BOJOPOIOM UJIH JIErue BOJIBI,
WJIM TIPEJICTABIISIOT IUNIOTHOCTh, MEHBIIYIO, YEM YILOJb U LpadhuT.
CikaTve npy 3TOM MPOUCXOANT, HO OHO OTPAHUYEHO SIBHBIM IIPEAEIIOM.
To ke OTHOCHUTCS J10 CxKaTus Npy CxkvkeHuu. Tak, [ploap mis
CKUKEHHBIX BOJOPOJa, KUCJIOPO/Ia U a30Ta IPU3HAET Ipejies, & UMEHHO
aaxe npu a0CoMOTHOM HYyJle (=-273°) o6bem ux atoma He MeHee 10—
12, To ecTh mpeses IIOTHOCTU KUCJIopoaa okojo 1,3, a s Bogopoaa
okoJio 0,1, otHocuTebHO BoJbI=1. HesicHOCTh OHATHS O Tipejiene
C)KMMAeMOCTHU I'a30B (KaK U JIp. BEILIECTB) MHOTHMX BBOJUT B SIBHbIE
320y ieHns. Tak, He pa3 BhICKa3bIBAJIOCh MHEHUE O TOM, UTO B siJIpe
COJTHIIA U TIJTAHET MOKHO TIPEIIoJiaraTh ra3bl CKaThIMH JI0 TJIOTHOCTEH
TSOKEJISHIIIUX METaJUIoB, IOTOMY UTO TaM JaBlieHus rpomMaaHbl. Eciu Obl
3akOH MapuoTTa ObUI CTPOT, TO KyO. ACIMMETP BO3ayXa (BEC MpU OHOU
atmocepe okoso 1,2 rpam.) npu aasiaenun B 10 000 atmocdep (a
AaBJIeHUE B SIIpe CBETHJI MHOTO 3TOro 0oJIbliie) Becuy Ol okouio 12,0
KWJIOTPaMMOB, TO €CTh BO3yX ObLT Obl TsKenee Meau (8,8 Kuorp.) u
cepeodpa (10,5 kutorp.). DTOro HeT U OBITh HE MOXKET, YTO MHE H
XOTEeJIOCh, TIOMYTHO, C/AEaTh COBEPIIIEHHO SICHBIM.

1 310 nerko mokaszaTh, MOTOMY YTO KBaApaThl CKOPOCTE, Cy/Id 110

CKa3aHHOMY BBIIIIe, OTHOCSITCS KaK % K %, KakK KyOMuecKrie KOpHU
1

U3 OTHOIIEHHUSI MACC, €CJIU CPeJHHE TUIOTHOCTH OJIMHAKOBBI

1 Pasge m1sa 00bACHEHMA COOCTBEHHOTO JBUKEHUSA COJIHIIA U APYTUX

3BE3[] OKOJIO HEM3BECTHOW LIEHTPAIbHON MACCHI.

I IpumepHO Ty %e MbICIb S BKPATLE BbICKa3all B BHIHOCKE [68 bis] Ha

ctp. 183 Beimeamero B centssope 1902 r. mepBoro BeITycKa 7-ro

U3JaHUS CBOETO COUMHEHUST «OCHOBBI XUMUW».

1 O6 pamroakTHBHBIX BELIECTBAX TOBOPUTCS, MEKIY IIPOYUM, B MOEM

counHeHnu «OCHOBBI XUMUM», 8-¢ 3., 1906 r. nonoiaHenue 565, rae g

CTapaJicsi COBOKYIHTh BCe BaXKHEHINME HA MOU B3IJISI XUMUYECKHE 00

HUX cBeieHus 110 cpenuubl 1905 r.
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https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%94%D1%8C%D1%8E%D0%B0%D1%80,%20%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D0%BB%D1%8E%D1%82%D0%BD%D1%8B%D0%B9%20%D0%BD%D1%83%D0%BB%D1%8C%20%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B4%D1%83%D1%85
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B1%D1%80%D0%BE

00 3TOM 3J€eKTPOHHOM
13JaHUN

Sra kuura u3 Bukuteku'!! — rudpopoit 6ubmmoTekwy,
CO3JJaHHOW JOOPOBOJIBLIAMU M BKJTIOYAIOILLEH U3JaHUs BCEX
TUIOB: MPO3bl, CTUXOB, )KYPHAJIOB, ITUCEM...

Kuuru 6uamoteku 1ocTynHbl OecruiaTHO. B 6ubanoTeky
BKJTIOYAIOTCS M3JaHUS], HAXOAIIMECS B HAPOJHOM
JIOCTOSIHWY, a TaKKe OMyOJIMKOBAaHHbBIE CO CBOOOHOM
JIMIIEH3Uel. Bl BIIpaBe UCIIOJIb30BATh 3Ty JIEKTPOHHYIO
KHUTY B JTIOOBIX LIEJISIX (BKJIIOYast KOMMEPYECKYI0) Tpu

ycnoeun coommoaeHus aunensun CC BY-SA 3.002!
GNU FDL!3! na am BeI6op.

Buxureka IMPUBCTCTBYCT HOBLIX YYACTHHUKOB. HpI/I CO3JaHNN
9TON KHUTY MBI MOIJIN caecjaaTrhb omunoku. Bel MoxkeTe

COO6H1PITL 0 HUX Ha ITOU CTpaHI/II_IQ[LH.

Crnenyollye y4aCTHUKY BHECU BKJIAJl B pEAAKIIMIO STOU
KHUTH:

ChVA

Sergey kudryavtsev
ChVABOT
X-romix
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https://ru.wikisource.org/wiki/Main_Page
http://www.creativecommons.org/licenses/by-sa/3.0
http://www.gnu.org/copyleft/fdl.html
https://ru.wikisource.org/wiki/%D0%92%D0%B8%D0%BA%D0%B8%D1%82%D0%B5%D0%BA%D0%B0:%D0%A4%D0%BE%D1%80%D1%83%D0%BC

e LLozman
e Arbnos

1. T http://wikisource.org

2. T http://www.creativecommons.org/licenses/by-sa/3.0
3. 1 http://www.gnu.org/copyleft/fdl.html

4. T https://ru.wikisource.org/wiki/Bukureka:dopym
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