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Kak ppiba 00 J1€1 MCIOKOH BEKOB OWJIACH MBICTh MYIPEIOB B CBOEM CTPEMJICHUU K SIUHCTBY BO BCEM, TO €CTh B
MCKaHWUU «HayaJsla BCEX Haydall», HO JIOOMJIACH JIMIIb TOTO, YTO BCE K€ J0JUKHA MPU3HABATH HEpa3/ebHYI0, OTHAKO U He
CIIMBaeMYyI0, TIO3HABATEIPHYIO TPOUIYy BEYHBIX M CAMOOBITHBHIX: BEIECTBA (MaTepHM), CHIbI (SHEPTHH) U AyXa, XOTS
pa3rpaHuyUTh MX O KOHIA, 0e3 SIBHOTO MHUCTHILIM3Ma, HEBO3MOXHO. PasinueHue v Jaxe MpPOTHBOIIOJIOXKEHHE, elle
HEepeIKO BCTpevamlneecss B BUIE OCTaTKa OT CPETHUX BEKOB, JIUIIb MATEPUATBHOIO OT JyXOBHOTO WJIA — YTO TOTO
MeHee 00lle — JIMIIb [OKOsI OT [BMXKEHHs, HE BBIICPKAJIO MNbITIMBOCTH MBIIUICHHUs, MOTOMY 4YTO BbIpAXaeT
KpailHOCTh |, TJIABHOE, TIOTOMY, UTO IOKOSI HA B UeM, JaXke B CMEPTH, HANTH He yIaéTcs, a TyXOBHOE MBICIIIMO JIHIIIb
B abCTpakTe, B JEWCTBUTEJHHOCTU K€ MO3HACTCS JIMIIb Ype3 MaTepHajlbHO OIIYyIIAeMOe, TO €CTh B COYETAHHUH C
BEILIECTBOM M JHEPruel0, KoTopasi cama ro cebe Toke He CO3HaBaeMa 0e3 MaTepuu, Tak Kak JIBUKeHHe TpeOyer u
NpenoaraeT JBUKYIIeecs, KOTOpoe caMo Mo cebe JIMIIb MBICIICHHO BOZMOXHO O3 BCSIKOTO JBHKEHUsI U HAa3bIBACTCS
BelecTBOM. Hu coBepInieHHO CITUTh, HA COBEPIIICHHO OTIENTh, HU MPECTABUTh KaKUe-THOO0 TepeXoaHble (pOpPMBI s
JlyXa, CHJIBI M BEILIECTBA HE Y/aeTCsl HUKOMY, KPOME SIBHBIX MUCTHKOB U Te€X KPailHUX, KOTOPbIE HE XOTST HIUYEro 3HaTh
HU TIPO UTO JYXOBHOE: pa3yM, BOJIO, KEJAHHUS, MOOOBh U caMoco3HaHue. OCTaBUM TUM MHCTUKAM WX Oyaju3M, a
o0paTMM BHUMaHHE HA TO, YTO BEYHOCTb, HEU3MEHHYIO CYIIHOCTb, OTCYTCTBHE HOBOIO MPOUCXOXICHUS WA
HICYE3HOBEHUS U TIOCTOSTHCTBO SBOJIOIMOHHBIX MPOSIBICHUNA WA U3MEHEHUI MPU3HAJIN JIIOAX HE TOJIBKO VTS JTyXa, HO
Y /17151 SHEPIUY WIM CUJIBI, PABHO KaK M Ul MaTepUU WIH BelecTBa. HayuHoe OHMMaHMe OKPYKAIOIIETO, a TIOTOMY U
BO3MOXKHOCTh OOJTaTaHMs M TSI TIOJIB3bI JIOICKOM, a He JIIsl OJIHOTO IMPOCTOTO OIMyIeHus (Co3eplanus) u 6oJiee mwin
MeHee POMaHTUYECKOTrO (TO €CTh JIATUHCKO-CPETHEBEKOBOI0) OMUCAHMS, HAUMHACTCS TOJBKO C MPU3HAHUS MCXOAHOU
BEYHOCTH M3y4aeMoro, KaK BHIHO JIy4Ille BCEro HaJll XMMHUEK, KOTOpasi KaKk YHCTasl, TOUYHAs W MPUKIaTHAS HayKa —
BeIeT cBoe Hauyayio oT JlaBya3be, MPU3HABIIETO M IMOKA3aBILETO «BEYHOCTh BELIECTBA», PSJOM C €ro IOCTOSHHOM,
SBOJIIOIIMOHHOI0 M3MEHUYMBOCTHIO. Takoe, elrle BO MHOIOM CMYTHOE, HO BCE ke MOJyIeKalllee YKe aHaTn3y TTOHNMaHKe
WCXOJHOM TPOMIIBI MO3HAHUS (BELIECTBO, CWJIAa W JyX) COCTaBJISIET OCHOBY COBPEMEHHOrO peaiu3ma, rIyOOoKO
OTJIMYAIONIETOCST KaK OT JPEBHEro, Tak M OT ellle HeAaBHEero, Jaxe elle J0 HbIHE paclpOCTPaHEHHOTO YHUTAPHOTO
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MaTepuaim3Ma, KOTOPbIKM BCE CTPEMUTCS IIO3HATH U3 BEILIECTBA U €TI0 IIBI/I)KeHI/IH,[ I

¥ OT ewle Oojee APeBHEro U TaKkkKe
Koe-rae enie He 3a0BITOr0 YHUTAPHOTO XK€ CIHPHUTYyald3Ma, BCe KaK OyATO TOHMMAIONIErO, UCXOIs W3 OIHOrO
AyXxoBHOro. JlyMaio jAaxe, 4TO COBPEMEHHBI «peaju3M» SICHEE M II0JHEE BCEro XapaKTepU3yercs NpPU3HAHUEM

BE€YHOCTH, 3BOJJIIOLUU U CBsI3EH: BELICCTBA, CUJI U AyXa.
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TaK, CKOJIBKO 1 MOHUMAI0, MBICIAT BAYMYUBBIC €CTECTBOUCIILITATEIN — peaJII/ICTI)I,[ I

M 9TO WX B HEKOTOPOHl Mepe
YCIOKauBaeT, KOrJa OHM HM3YYaloT BELECTBO, €ro (hOpMbl U CUJIbl, B HEM JECHCTBYIOIIME, U KOrJa OHU CTPEMSTCS
y3HATh WX MpeIBeUHble 3aKOHOMEepHOCTH. Ho y HUX ecTh CBOM MOOOYHBIE MPHYNHBI IIOCTOSIHHOTO OecrokoicTBa. Mx
MHOro. OjiHy U3 HUX BBIOMPAIO MPEIMETOM CTaThM, 2 UMEHHO MHPOBOW 3(Up, WIM NpPocTo «3pup». B u3BecTHOU
KpaTtkoi sHimkioneaun Jlapycca (Pierre Larousse, Dictionnaire complet illustré), cocrapinsionieli B HEKOTOPOM

CMBICJIE SKCTPAKT U IIepPeUeHb COBPEMEHHO-U3BECTHOTO M IIPU3HAHHOTO, BOT KaK onpenensercs «a¢up» (éther):
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<«KHUAKOCTb HEBECOMasd, YIIpyras, HaIOJHAIIAA TI[POCTPAaHCTBO, IIPOHHKAWIIaAA BO BCE Tejla U

npu3HaBaeMast CI)I/I3I/IKEIMI/I 3a IPpUYNHY CBETA, TCILIA, JICKTPUICCTBA U MTPOY.».

CkazaHO HEMHOT0, HO JIOCTaTOYHO [UIsI TOTO, YTOOBI CMYyIIaTh BAYMYMBBIX €CTeCTBOMCIbITaTesied. OHM HE MOTYT He
NPU3HATh 32 3(PUPOM CBOWCTB BeElLIECTBAa (3[IECh «KHUAKOCTH»), a B TO XK€ BpeMs NPUIyMald €ro, Kak MHPOBYIO
«Cpely», HallOJHSIONIYI0 BCE MyCTOE MPOCTPAHCTBO M BCE TENA, YTOOBI ypa3yMeTh XOTh CKOJIBKO-HUOYIb P TIOMOIIA
IBVDKEHHsI 3TOH cpelpl Tepefady SHEprHMM Ha PACCTOSHUSA, W NMPU3HAIM B 3TOH cpele pa3sHOOOpa3Hble IepeMeHbI
cTpoeHus (medopmanii) W BO3MYIIECHHS (NepTypOalyv), Kakue HaOJOJAloTCsl B TBEPABIX Tesax, KUIKOCTIX U
ra3000pa3HbIX BEIECTBAX, YTOOB MMM TOJIKOBATh SIBJICHHS CBETA, SJIEKTPUUECTBA U Jakke TAroTeHus. B aToil xumkon
cpelie HeJb3sl TIOKa3aTh BECOMOCTH, €CJIM 3Ta KHUAKOCTh BCIOAY M BCE ITPOHMKAET, KaK HeJb3sl ObIO 3HATh BECOMOCTH
BO3IyXa, MMOKAa He HAIUIM BO3IYIIHBIX HACOCOB, CIIOCOOHBIX YAAQJIATh BO3AyX. HO Henb3s M OTpULATh BECOMOCTH
acupa, moroMy uto co BpeMEH [aymmmes u HpioTOHa CIIOCOOHOCTH MPUTATMBATHCS, TO €CTh BECHTh, COCTAaBIISET
MIEpPBUYHOE OIpelieNieHre BemecTBa. [lyrem coBokymHocTH npennonoxkenuit B. Tomcon (Jiopn KenbsBuH) mpummén
BHIBOJIY, UTO KyOMUYecKHil MeTp 3(pupa MOKEH BEeCHTh, mprMepHo, He MeHee 0,000 000 000 000 000 1 rpamma, eciu

Ky0. mMetp Bojbl BecuT okosio 1 000 000 FpaMMOB,[4]

a Ui Jerdauiiero — BOJOpPOAHOro — rasza npu 0° u mpu
OOBIKHOBEHHOM aTMOC(DEpPHOM JIaBJIeHHH KyO. MeTp BecHT 0KoJio 90 rpaMMoB. B coBepIlieHHO 3aKOHHOM CTpEeMJICHUN
npuaath 3(pUpy BECOMOCTh MJIM MAcCy HAYMHAETCSl TO OECIOKOMCTBO BIYMUYMBBIX €CTECTBOUCIIBITATENEH, O KOTOPOM
CKa3aHOo BBbIIIE, TOTOMY YTO POXKAAETCS BOMPOC: Ja MPU KAKOM K€ [aBJICHUU M MPU KaKoW ke TemrepaType 3pupy
CBOWCTBEH yKa3zaHHHIM Bec? Benp, M U BOAB M BOAOPOIA NMPH HUYTOXKHO MAJbIX JABICHUSX FUIH TP POMAJHBIX
MOBBIILIEHUSIX TEMIIEPATYPBI JOJIKHO KJATh TAKOU k€ MaJIOi IJIOTHOCTH, KakKasi Bbllle yKazaHa mis a¢upa. Eciu geno
UZET O IUIOTHOCTH 3Upa B MEXKIYIUIAHETHOM IMPOCTPAHCTBE, TO TaM M BOJSHBIEC Maphl, U BOJOPOI HE MOTYT UMETb,
HECMOTpPsl Ha HM3KYI0 TeMIeparypy, BUIUMOH, U3MEPUMOIl IUIOTHOCTH, TaK Kak TaM OaBJIEHUs, OIpeleisieMble
TATOTEHHEM, HUYTOXHBL. Y MCTBEHHO MOXHO IMPEACTABUTh, YTO MEKAYIIAHETHOE MPOCTPAHCTBO HAMOJHEHO TAKMMU
pa3peKeHHBIMU OCTaTKaMM BCSAKMX MapoB MW ra3oB. Jlaxke Torga TMOJYUYUTCS COTJIaCM€ C  U3BECTHBIMU
KOCMOTOHMYeCKUMH Tunote3amu Kanta, Jlariaca u jip., CTpeMSIIMMUCS BBISICHUTh €MHCTBO IUIaHA OOpa3OBaHUs
MHUpPOB, TOWUMETCS OIHOOOpa3We XUMHUYECKOrO COCTaBa BCEH BCEJICHHOW, YKa3aHHOE CHEeKTPOMETPHUECKIMU
WCCIIEIOBAHUSIMH, TaK KaK IO CYIIECTBY YCTAHOBHUTCSI OOMEH — 4pe3 MOCPeACTBO 3hupa — MeXIy BCEMH MHPaMH.
HccnenoBanue ynpyroctd Wid CKMMAaeMOCTU Ta30B IMOJ MaJbIMU AABJIEHUSIMH, 3aJyMaHHOe MHOI0 B 70-X rogax u
OTYACTH TOTAA K€ BHIIOJHEHHOE, MMEJ0, MEXOy IpOYMM, IEeNbl0 MPOCIeInTh, HACKOJIBKO TO BO3MOXHO IS
HAMEIOIIUXCS CIIOCOOOB M3MEPEHUI MaJIbIX ABJICHUH, U3MEHEHUs B Ta3aX, HAXOISIIMXCS O] MaJTbIMU JTaBJICHUSIMU.
[oameuennsie 111 Beex ra3oB (MHOI0 ¢ M. JI. KuprnmueBsiM, 1874) Tak HazpIBaeMble TIOJIOKUTENIbHBIE OTCTYIUICHUS OT
Boitib—MapuoTToBa 3aKoHa, 3aTeM MOATBEPKACHHbIE MHOTMMU M, MEXAY Mpo4yuM, PamzaeM (XOTs 10 CHX MOp U
HelpU3HABaeMble €llleé HEKOTOPBIMHM HCCIIEIOBATENIsIMU), O HEKOTOPOH CTENeHM YKa3blBalOT Ha eJuHooOpasue
MOBEJIEHUs1 BCEX Ta30B U HA CTPEeMJIEHHE UX MPU YMEHbIIEHUU JJABJIEHUsI K HEKOTOPOMY IpeJelly B paclIMpeHH, KakK
€CTh TIpeJiesl AJIS CTYIEHUS — B CKVKEHUH U KPUTUIECKOM cocrosnn.” Ho B HAOJIOAEHNH OYeHb MaJIbIX JIaBJIeHHI
BCTPETWIACh HEMPEOOOPUMBIe TPYTHOCTH, TeM OOJIBIINE, UTO JUIS ONpe/AeIeHUs] OYeHb MAJIBIX HaBJIEHUIH OKa3aioch
HEBO3MOXHBIM 3aMEHUTh PTYTh OoJiee JIETKMMHU JKUIKOCTSIMU (HANpUMep, CEPHOI0 KHUCIOTOK WM HEe(TSIHBIMU
MacjlaMH), TTIOTOMY YTO OHHM OKAa3aJWCh CIOCOOHBIMH BHIICTATh U3 ceOs B MaHOMETPHUYECKYKD MYCTOTY HUUYTOXHO
MaJible, OJJHAKO SICHO BUJIMMBIE KOJIMYECTBA KaKUX-TO ra30B, XOTs ObLIM MPEIBAPUTENILHO HEJIeNISIMU BbIIEPKAHbI TIPU
100° B mycroTe, IOCTAaBIseMOHN JyYIIMMH HacocamMd. TakuM 00pa3oM MpaKTUYECKH OKa3aJloch HEBO3MOKHBIM
CKOJIbKO-IUOO TOYHO M3MEPSTh JABJICHUS, MEHBIIIME, YEM B JIECAThIE [I0JIM MUJUIMMETPa BHICOTHI PTYTHOTO CTOJI0a, a
9TO — KOTJIa JeJI0 WAET O Pa3pekeHUsIX, MOJOOHBIX TeM, KaKre HaJo Mperoarath qaxe Ha BeicoTe 50 KMIoMeTpoB
HaJ YpPOBHEM HAIMX Moped — uepecuyp Oonblume BeauduHbl. [loaTtomMy mnpencraBieHne o0 3gupe Kak

CHJIbHO-PA3PEKEHHOM ra3e aTtMocdepbl, HE MOXKET JAOHbIHE MOJJIEKATh OMNBITHOMY HCCIEAOBAHUI0 U W3MEPEHUIO,
KOTOpbIE OJIHU CIIOCOOHBI HABOJUTH (MHIYLIMPOBATh) MBIC/Ib HA MPABUJIbHbBIC YT U NPUBOIUTH 3aTE€M K CJIC/ICTBUSIM,

OITATH ITOJICKAIIIM OIILITHOH 1 I/I3MCpI/IT€HI>HOI>i TMOBEPKE.

Ho u mommmo 9TOr0, IMPEACTABJIECHUE O MUPOBOM 3(1)I/Ipe, KakK IMpeacJibHOM pa3peKEHUU MapOB KW Ta30B, HE

BBIIEPKUBACT JlaKe MEPBBIX MPUCTYIOB BAYMYMBOCTH — B CHJIy TOTO, YTO 3(bUp Heb3sl MPEJICTaBUTh MHAYE, KaK
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BEIIIECTBOM, BCE M BCIOAY IPOHMKAIOIINM; MapaM Ke U ra3aM 3To He CBONCTBeHHO. OHH CrylIaeMBbl MpU YBEJIUYECHUN
JABJIEHUU, U UX HEJIb3sl MPEICTaBUTh COAEPKAIIMMUCS BO BCEX BEILECTBAX, XOTSI OHU U IIMPOKO PACIIPOCTPAHEHBI BO
BCEX TeJax MPUPOJIBI, Jake B adposuTax. [IpuToMm — U 3TO, BCEro BakHee — OHH, 10 CBOEH XMMHUYECKOH MPHpoJe U
0 CBOMM OTHOIICHVSAM K JPYTUM BelllecTBaM, OECKOHEUHO Pa3sHOOOpa3HbL; 3(pup ke 0JHO0Opa3eH BCIOY, HACKOIBKO
TO HaM W3BECTHO. Byayul pa3HOpPOIHBI MO CBOMM XMMHUYECKMM CBOMCTBAM, W3BECTHBIE HAM Mapbl M Ta3bl JOJKHBI
ObUTH OBl XUMHYECKH Pa3HOOOpPA3HO BO3IEHCTBOBATh HA Telia, KOTOPbIe OHU MPOHUKAIOT, eciu Obl 3(pup OBUT UX

COBOKYITHOCTBIO.

[pexpe 4eM WTTH jasiee, CUMTAI0 HEM30EKHO HEOOXOIMMBIM OrOBOPHUTHCS B OTHOILIEHUM 3[€Ch U Jajee BBOIUMBIX
MHOI0 XUMHYECKUX cooOpaxkeHuil. M30exars UX Mpu 0OCYXAEHUH MUPOBOTrO 3upa ObUIO TPYIHO, HO BO BpeMeHa
Tanmunest 1 HploToHa eme Bo3MoXxHO. HbiHe ke 3T0 ObUI0 ObI IPOTMBHO CaMbIM OCHOBHBIM HayajiaM AWCLHILIAHBI
ecTecTBEHHOH (prtocodpuu, motoMy 4to co BpemeH JlaByasbe, anbroHa u ABoragpo—XKepapa xumusi noaydusia Bce
BBICIIIME TIpPaBa IPaKJAHCTBA B OOILECTBE HAyK O MPUPOJE U, MOCTABMB Maccy (Bec) BEllleCTBa BO TJIaBe BCEX CBOUX
0006mmenuit, monuia 3a ['amaneem n HeiotoHOM. Maio Toro, upe3 XMMUI0, TOJBKO TIPU ee TpueMax, JeHCTBUTEIRHO
BKOPEHIWJIOCh BO BCEM €CTECTBO3HAHMM CTpEeMJIEHHE WCKaTh pellleHne BCAKUX 3a7ay, KacaloIuXCsi KOHEYHBIX,
M3MEPUMBIX TeJl ¥ SIBJICHUI, B MTOCTHKEHUH B3aMMOJCHUCTBUS OecIipefielTbHO MAaJIBIX WX OTICIbHOCTEH, Ha3bhIBAEMBIX
aTOMaMH, HO B CYLTHOCTH (IIO pealbHOMY IPE/ICTABICHHIO) MBICIMUMBIX, KAK XUMUYECKH HeOeTMMble MHIUBUAYYMBI,
HUYEro oOIIero He MMEIOIUX ¢ MEeXaHMJeCKH-HeJeIMMbIMI aTOMaMH IPEBHUX MeTa(pU3NKOB. [loKa3aTeIbCTBa 3TOMY
MOCJIEJTHEMY MHOTOYMCIICHHBI, HO JOCTATOYHO YHOMSIHYTh O TOM, YTO COBPEMEHHBIE aTOMBbI He pa3 OOBSCHSIU
BUXPEBBIMHU KOJIbIIAMHU (VOrteX), 4TO U MOHBIHE KWBO CTPEMJICHHE TIOHSTh CIIOKEHUEe XUMUIECKUX aTOMOB HJIH JAPYT U3
Jpyra, WM U3 «IIepBUYHOM MaTepvu» W YTO KaK pa3 B MOCIe[Hee BpeMs, OCOOCHHO MO TOBOAY PaJHOAKTUBHBIX
BEIIIECTB, CTAJIU MPU3HABATh JIeICHIEe XUMHUUECKIX aTOMOB Ha 0ojiee MeJIKHe «3JIKTPOHB», a BCE ITO JIOTUIECKU He
ObLIO OBl BO3MOXHO, €CJIM Obl «aTOMBl» MPU3HABAINCH MEXaHMYECKU HEJEIMMbIMU. XUMHYECKOEe MHUPOCO3eplaHKe
MOJHO BBIPa3UTh 00pa3HO, YIIOMOOJIsAsI aTOMBI XMMHUKOB HEOECHBIM TeJlaM: 3Be3[aM, COJIHITY, TUIAaHeTaM, CITyTHUKAM,
KoMeraM M T. 1. Kak W3 3TMX OTHEeNnbHOCTe# (MHIWBUAYYMOB) CIIAraloTCsl CHCTEMBI, MOJOOHbIE COJHEYHOH WM
cHCTeMaM IBOWHBIX 3BE3M, WIA HEKOTOPHIM CO3BE3[MSIM (TYMAHHOCTSIM) H T. 1., TaK MPEACTABISACTCS CIOXCHHE U3
ATOMOB HEJIBIX YACTHII, & M3 YACTHUI] TeJI ¥ BELIECTB. DTO /i1 COBPEMEHHOM XUMHUH HE MPOCTasi UTPa CIIOB WX HE OJTHO
yIoJOo0JICHHE, a caMa PeaTbHOCTh, PYKOBOSINAS BCEMU UCCIICJOBAHUSIMU, BCIKAMU aHAIM3aMHU M CHHTE3aMU XUMUIH.
VY Hee CBOM MHMKPOKOCM B HEBHIMMBIX OOJACTSIX, W, OyJy4d apXvpeajbHOI HAyKOI, OHA BCE BpPeMsl ONEPUPYET C
HEBUIMIMBIMU CBOMMH OTJICIBHOCTSIMHU, BOBCE HE MyMasl CUMTaTh MX MEXaHUYECKH HEelIETUMBIMUA. ATOMBI Y YaCTHIIbI
(MOJIeKyJIbI), O KOTOPBIX HEM30EKHO FOBOPUTCS] BO BCEX YACTSAX COBPEMEHHON MEXaHUKHU U (DU3MKH, HE MOTYT OBITh
YeM-TMO00 WHBIM, KaK aTOMaM{d W YacTHUIIAMH, OMpeAeTseMbIMH XUMEEH, MOTOMY YTO TOro TpeOyeT eIUHCTBO
no3Hanus. [ToaToMy 1 MeTau3nKa HaIlero BPEMEHH, €ClU jKeJlaeT TOMOraTh MO3HAHMIO, JOJDKHA TIOHUMATh aTOMBI
TaK ke, Kak UX MOHUMAThb MOTYT €CTECTBOMCIIBITATEIN, & HE HA MaHep APEBHUX METa(pPU3UKOB KUTANCKO-TPEUECKOro
obpasia. Eciu HbIOTOHOBO BCEMHpHOE TATOTEHHE PEabHO PACKPBLIO CHIIBI, BCerja [EeWCTBYIOIIME Naxe Ha
OecripeielbHO ~ OOJIBIIMX ~ PACCTOSIHUAX, TO TIO3HAHWE XWUMWHM, BHylleHHoe JlaByaspe, [lambroHOM U
ABoragpo—7KepapoM, pacKpbUIO CHIIBI, BCera ACHCTBYIONME HA HEM3MEPHMO MAJIBIX PACCTOSHUSAX, U MOKA3aJ0 Kak
TPOMAJIHOCTh STUX CHJI (YTO BUHO, HANpPHMEpP, U3 TOTO, YTO CHJIAMH STUMH JIETKO CXKIKAIOTCS Ta3bl, MOJ0OHbIC
BOJIOPOAY, €7Ba HEJABHO CXWKEHHOMY COBOKYITHOCTBIO (PM3MUECKMX M MeXaHWYEeCKUX YCWIWil), Tak U
MpeBpanIaeMoCTh UX BO BCE IMPOYNE BUABI MPOSBJICHUS SHEPTUH, TaK KaK XUMHUYECKVMHU CHIaMU (HApuMep IMpu
TOpeHNH) MAOCTHraloTCs MeXaHHueckne M ¢usndeckue. [lo3ToMy BCe COBpPEMEHHBIE OCHOBHBIE ITOHSATHSA
€CTECTBO3HAHUS — CJIEIOBATENIbHO, ¥ MHPOBOH 3(pUp — Hem30eKHO HEOOXOAUMO OOCYIWThH IOJl COBOKYITHBIM

BO3JICHCTBUEM CBEJICHUI MEXaHUKH, (DU3UKU M XUMHUH, U, XOTs NOHATHE 00 3upe poausiocs B (pu3MKe, U XOTs
ckentudeckass WHIU((EPEHTHOCT, CTapaeTcsi BO BCEM YCMOTpPeTh «pabodylo THUIOTe3y», BIYMUYUBOMY
€CTECTBOMCIIBITATENIO, HIIYIEMY caMmy AEHCTBUTEIbHOCTh, KAKOBA OHA €CTh, U HE JIOBOJILCTBYIOLIEMYCS CMYyTHBIMU
KapTHHAMHU BOJIIEOHOTO (hoHApPs (paHTa3MU, XOTS OBl YKPAIICHHOTO JIOTUYHEHIITMM aHATN30M, HEJTb3sl He 3a/1aBaThCs

BOIIPOCOM: YTO K€ TAKOE ITO 3a BEMIECTBO B XUMUYECKOM cMbicTie?

Mos nonbITKa ¥ HAUMHAETCSI C 3TOTO BOIIpoca.



http://ru.wikipedia.org/wiki/пар
http://ru.wikipedia.org/wiki/газ
http://ru.wikipedia.org/wiki/Аэролит
http://ru.wikipedia.org/wiki/Галилей,_Галилео
http://ru.wikipedia.org/wiki/Ньютон
http://ru.wikipedia.org/wiki/Лавуазье,_Антуан_Лоран
http://ru.wikipedia.org/wiki/Дальтон,_Джон
http://ru.wikipedia.org/wiki/Авогадро,_Амедео
http://ru.wikipedia.org/wiki/Жерар,_Шарль_Фредерик
http://ru.wikipedia.org/wiki/атом
http://ru.wikipedia.org/wiki/Томсон,_Джозеф_Джон
http://ru.wikipedia.org/wiki/Радиоактивность
http://ru.wikipedia.org/wiki/Электрон
http://ru.wikipedia.org/wiki/Двойная_звезда
http://ru.wikipedia.org/wiki/Микрокосм
http://ru.wikipedia.org/wiki/Молекула
http://ru.wikipedia.org/wiki/Метафизика
http://ru.wikipedia.org/wiki/Водород
http://ru.wikipedia.org/wiki/Жидкий_водород
http://ru.wikipedia.org/wiki/Волшебный_фонарь
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Panee, yem m3narath CBOM MOCHIIBHBIN OTBET Ha BOIPOC O XMMHUYECKOW Tpupoie (pupa, CINTAIO JOJIrOM BBICKA3aThCs
0 MHEHUH, KOTOPOEe YMTall MEKY CTPOK M He pa3 CibIXaJl OT CBOMX YUYEHBIX JApYy3ei, BEpsAIINX B €UHCTBO BElleCcTBa
XUMUYECKUX JIEMEHTOB (WJIM TPOCTHIX Tel) U B MPOMCXOXAEHHE UX U3 OFHOW MepBUYHON Matepud. s Hux a¢up
COZIEPXKUT 3Ty TEPBUYHYI0 MATEpHIO B HECJOXHBIIEMCS BHIE, TO €CTb He B (hOpME 3JIeMEHTapHBIX XMMHUYECKHX
aTOMOB M 00Opa3yeMbIX WMH YacTHLl M BELIECTB, 4 B BHAE COCTABHOIO Hayaja, W3 KOTOPOIO CIOXWIHMCh CaMU
XAMHUYecKre aToMbl. Hesnb3st He Mpu3HaTh B TAKOM BO33PEHHMHM YBJIEKATENbHOW CTOpOHBL. Kak MUMpHI MpencTaBisioT
WHOTJA CJIOKMBIIMMHCS W3 Pa3beIWHEHHBIX Tel (TBEpAOM KOCMHYECKOH IbUIM, OONMIOB M T.IL.), TaK aTOMBI

MIPE/ICTABIISIOT TPOKCIIENIIMMHI W3 TIEPBUYHOrO BelnecTBa. CIOKMBIIMECS MHPBI OCTAIOTCS, HO PSIOM C HUMH
ocTaercs B IIPOCTPAHCTBE KOCMHUYECKas MbUTb, KOMETHI, OONUIbI U T. Il. MATEPHAbl, U3 KOTOPBIX MpEAIoiaraeTcs ux
CJIOXEHHE YK€ MHOIMMH. Tak OCTaloTCsl M CJIOXKHBIIMECS aTOMBI, HO PSAOM C HUMH COXPAaHWICS M MEKIy HUMHA
JBIKETCS] X MaTepHasl, TO €CTh BCEPOHUKAIOIINIA 1 TIepBO3JaHHbIN 3¢pup. OIHU MIPU STOM I0JIAraioT, YTo €CTh P
BUJINMBIX SIBJIEHWH, TP KOTOPBIX aTOMBI PACCHINAIOTCS B CBOIO IbUIb, TO €CTh B TEPBHUYHYI0 MAaTepHio, Kak
pacchllaloTcss KOMEThl B IOTOKM MAJAIOIMX 3Be3d. XUMUKH U (DU3HMKH, TaK AyMalollfe, MpeiCTaBIsIoT, YTO Kak
reoJIOTMYeCK1e N3MEHEHHS WM KaK CJIOKEHHE M pacajieHne MUPOB MIYT Tepes HAIllMMHU TJ1a3aMH, Tak Mpe HaMH ke
B THIIM Pa3pyllaloTCsl W BHOBb CJIAraioTcs M aTOMBI B CBOEH BeYHOH 3Bomonuu. Jpyrue, He OTpuuas Takon
BO3MOKHOCTH — B BHJIE 0CO00 PEIKOro M MCKIIIOUMTENBHOTO CIIydasl, CYMTAl0T MHP aTOMOB CJIOKEHHBIM B TBEPIb
MPOYHO U MOJIAraloT HEBO3MOKHBIM HAIIPABUTh OIBIT Ha TO, YTOOB! YJIOBUTH 3TO, TO €CTh CUMTAIOT HEBO3MOXHBIM Ha
OTIBITE pacChNaTh aTOMbI B TIEPBUYHYIO MAaTEpHIO WIIM 00pa30BaTh M3 HEE Ha HAIMX IJ1a3aX HOBbIE aTOMBI XMMHUECKUX
9JIEMEHTOB, TO €CTb IPOLIECC MX MPOUCXOXKASHHUS MOHUMAIOT pa3 OBIBIIMM M 3aKOHYEHHBIM HaBCETa, a B 3upe BUAAT
ocTaTk#, oTopochl. C MOCIEAHNIMYI — peaICTaMK He TIPUXOAUTCS] CUMTATHCS, TIOTOMY YTO IPY TaKOM TpeICTaBJIeHUN
MBICJIUTE]IN PYKOBOASATCS HE CIEACTBUSAMY U3 HaOMOAEHUI WM OIIBITOB, a TOJBKO BOOOpaXEeHHEM, CBOOOa KOTOPOro
obecrieyeHa B pecyomke Hayku. Ho ¢ mepBeIMH, TO €CTh C ICTHHHBIMY TOKJIOHHUKAaMH TIPOJIOJIKAIONIEHCST SBOJTIOLIN
BEIIECTBA aTOMOB, CUMTATHCS XMMHYECKOMY peali3My HeM30eKHO, TIOTOMY YTO MCXOJHBIEC MOJOKEHUS Hallleld HayKu
COCTOSAT HE TOJNBKO B TOM, YTO BCS OOINash mMacca BEHIeCTBA IOCTOSIHHA, HO IOCTOSIHHBI M Te (POPMBI BEIIECTBa,
KOTOpBIE MOHMMAIOTCSl KaK JeMEHTapHble aTOMBI U B OTHEIbHOCTH SBJSIOTCS KaK «Tejla MPOCThie», IPU3HABaeMble
HECIOCOOHBIMHM TIpeBpaInaThes Apyr B aApyra. Ecim 66l a¢hup nmporcxoquin u3 aToMOB M aTOMBI U3 HETO CIArajiich, TO
Helb3s1 ObUIO OBl OTPHIIATH 0Opa30BaHUE HOBBIX, HEOBIBAJILIX ATOMOB U JIOJDKHO ObUIO Obl MPHU3HABATH BO3MOKHOCTD
WCYe3aHMs YacTH TPOCTHIX TeJl, B3SATHIX B JIENO, IPU TeX WJIM MHBIX HaOMOICHUSAX W omnbiTax. JlaBHO- JaBHO Macca
JOJe, TI0 CTApOMYy TPEAPACCYIKY, BEPUT B TaKyl0 BOBMOXKXHOCTb U, €CJIM OBl 3TO MHEHHE HE COXPaHSJIOCh B HALW JHH,
He sBisick 661 EMmenco B C. A. C. rarax, crpemsimmecs, 0 MaHepe aJIXMMHKOB, IPEBPATUTh Cepedpo B 30J10TO,
i Takue ydénsle, kak Purtuka (F. Fittica), B ['epmanun, kortopeiii eme HemaBHO, B 1900 romy, crapancs
JIOKa3bIBaTh, 4TO (pochop MOXKET IpeBpamarbcsi B MBIIbSIK. MHOXECTBO CIydaeB MOAOOHOTO IPEBpAIEHNsT OJHUX
NPOCTBIX TeJl B APYrHe ONUCHIBATOCh B Te S0 JieT, B TeUYeHHe KOTOPHIX sI BHUMATEJbHO CJEKY 32 XUMUYECKON
smreparypoil. Ho Kaxaplii pas, NMpy TINATEILHOM HCCIIEIOBAHMHM TOJOOHBIX CIIy4aeB, OKa3blBajlach WJIM ITPOCTast
ommbKa NpeayOexAeHNs, WIM HEeIOCTATOYHAas TOYHOCTh HCCIIEIOBAaHUS, U BHOBb ) 3aupaTh WHAVBHAYATbHYIO
CaMOOBITHOCTh XMMUYECKHMX 3JIEMEHTOB s 37IeCh He Mpenrojaraio. MHe cieoBajo, OJHaKO, HAlIOMHHUTh 00 3TOM,
paccmaTpuBast 3(up, MOTOMY YTO, IOMHUMO XHMHYECKOHW Oe3[0Ka3aTeNbHOCTH, MHE KaxXeTcsl, HEBO3MOXHO
CKOJIbKO-TMOO0 peaslbHOe NOHMMaHue 3¢upa, Kak MEPBHYHOIO BEIIECTBA, MOTOMY YTO Yy BEIIECTB IEPBEHIINMHU
NPUHAJIEKHOCTSIMI JOJDKHO CUMTATh MAaccy WIM BeC M XMMHYECKHE OTHOLIEHMS: — IMEpBYIO Ul TOHMMAaHHS
OOJIBINIMHCTBA SIBJICHUH TIPH BCEX PACCTOSHUSAX, BIUIOTh O OECKOHEYHO OOJIBbIIMX, a BTOpPBIE — IIPH PACCTOSHUN
HEeN3MepUMO MaJIBIX MJIM COM3MEPHMBIX C BEIMUYMHAMM TeX MeJIbYafLINX OTAEIbHOCTEH, KOTOPBIe Ha3hIBAIOT aTOMAMH.
Ecim 651 festo muto 06 ofHOM ToM 3¢upe, KOTOPBIi HATIOJIHSET MTPOCTPAHCTBO MEXIYy MUPOBBIMH TeJIaMH (COJHIIEM,
IUIAHETaMH | T. IT). U NepefaeT Mexay HUMHU SHEPrHio, TO MOXHO ObUIO OBl — C TPeXOM IOINOJaM, OrPaHMYMBATHCS
TOJIBKO TIPEJIOJIOKEHHEM O Macce, He KacasCh €ro XMMH3Ma, MOXHO ObUIO Obl Jlake CUMTaTh 3(HP COAepKaIIM
«TIEPBIYHYI0 MATEpHIO», KaK MOXKHO TOBOPUTb O Macce IUIaHEThl, He KacasiCh ee XUMHUYECKUX COCTaBHHIX Havas. Ho
BIIOJIHE, TaK CKa3aTh, OECKPOBHHIN, OJIMKEe HIUEM He ONpelessieMblil 3(bup OKOHUYATEJIBHO TePSIET BCAKYIO PeabHOCTh

1 COCTABJIACT IPUIUHY OeCITOKOMCTBA BAYMYUBBIX CCTCCTBOI/ICHLITaTeJIeﬁ, JIMIIb TOJIBKO CITYCKaeMcCH C HeOa Ha 3EMITIO
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Y TpU3HAEeM ero MPOHMKAIOIIMM Bce Tesia mpupobl. HeoOXoauMOoCTh JIErKOro M MOJHOTO MPOHUKHOBEHHS BCEX TeJ
aupoM criefyeT TpU3HATH HE TOJNBKO PaJd BO3MOXKHOCTH TOHMMAaHHS MHOXECTBA OOIMIEW3BECTHBIX (DU3MIECKUX
SIBJICHUI, HAYMHASI C ONTHYECKUX (HAJ 4YeM HEe CUMTAI0 HAJO0OHBIM OCTAHABJIMBATBHCS), HO WM 10 MPUYMHE BEJUKOU
YIIPYTOCTH ¥, TaK CKa3aTh, TOHKOCTHA 3(PUPHOTO BEIIECTBa, aTOMBI KOTOPOTO BCEr/ia M BCE MPEACTABISIOT cebe He
MHaye, KaKk OuYeHb MaJbIMH CPaBHUTEIBHO C aTOMaMHM M YaCTHIAMH XUMHUYECKH W3BECTHBIX BEIIECTB, TO €CTh
MOJOOHBIMM  a9POJIUTaM Cpeld TUlaHeT. [IpuToM Takas TMPOHMIIAEMOCTh 3(PHPOM BceX Tel OOBACHSIET U
HEBO3MOXHOCTh YEAWHHUTh 3TO BELIECTBO, KaK Helb3sl coOpaTh HU BOJIBI, HU BO3JyXa B pellere, Kakum Juist 3¢upa
JOJDKHO CUMTATh BCSIKME TBEpAbIC VUM WHBIE BelllecTBa U mperpaasl. CriocoOHOCTh 3(rpa MPOHUKATH BCIOIY, BO BCE
TeJla MOJKHO, OIHAKO, TMOHMMAaTh, KaK BBICIIYIO CTENEHb PA3BUTHS TOrO IPOHHMKHOBEHMS Ta30B 4Ype3 CIUIOLIHbIE
nperpapl, Kotopoe ['pem u3yyai ajsl Kaydyka B OTHOIIEHMM MHOTMX a30B, a [IeBWLIb U Ap. HAUUIM 7S Keje3a U

7
IUIATUHBI 110 OTHOIIEHUIO K BOZ[OpO,I[y[ ]

OO6najiasi MaJIBIM BECOM aTOMa M HM3IIEI0 M3 BCEX M3BECTHBIX Ta30B IUIOTHOCTHIO, BOAOPOJ HE TOJBKO BBITEKAET WJIU
1 GyHIUPYET CUIbHEee WM OBICTpee BCSKUX JIPYTHX ra30B Upe3 MaJlelllie OTBepPCTHsl, HO CIOCOOeH MPOHUKATh U
Yype3 CIUVIOIIHbIE CTEHKM TAKUX METAUIOB, KaK IUIATMHA M OCOOEHHO NalIafinii, Ype3 KOTOpble ApYrue rasbl He
MPOHUKAIOT. Ho TyT HECOMHEHHO JEHCTBYET He TOJBKO OBICTPOTA MBIKEHUS YaCTHIl BOAOPO/A, TECHO CBSI3aHHASI C €T0
MAJIOIO TJIOTHOCTBIO, HO M XUMHYECKasi CIIOCOOHOCTh TOTO ke pa3psiia, KOTopasi MPOsBIISAETCS KaK IMpu 00pa30BaHUU
CJIOKHBIX TeJl, COIepKalluX BOAOPON, TaK WM TpPHU OOpPa30BaHUM PACTBOPOB, CIUIABOB M TOMY TMOJOOHBIX, Tak
Ha3bIBAEMBIX, HEOIPE/ICNICHHbIX COeIMHEHNI. MeXaHu3M 3TOro MPOHUKHOBEHUsI MOXHO MPENCTaBUTh MOJIOOHBIM —
Ha TIOBEPXHOCTH TMPOHMIAEMOrO Tejla — PACTBOPEHUIO Tra3a B KUIKOCTU, TO €CTh BCKAKUBAHHUIO €ro 4YacTWll B
MPOMEKYTKH MEX]Y YaCTUI[AMH KUAKOCTH, 3aMEJICHUIO JBIDKEHHUS (OTYACTH HEKOTOPOMY CTYILEHHMIO ra3a) U TAKOMY
WM UTHOMY COTJIACOBAHMIO JIBMKEHUI 0OOMX BHIIOB YacTHII. B Macce MpOHUIIAEMOro Tejia CaThIi Ta3, MOTJIONIEHHBIN
Ha TIOBEpXHOCTH MPUKOCHOBEHH I, KOHEUHO, PACIPOCTPAHSIETCsI BO BCE CTOPOHBL, AUDPYHAUPYS OT €05 K CII0I0, €Clr
B onbiTax Pobeprc-AycreHa make 3050To qudhyHIMPOBAIO B TBEPAOM CBUHIIE HA OCHOBAHWH TeX ke cril. Hakonerr,
Ha JIPyroi MOBEPXHOCTH IMPOHUIIAEMOTO TeJia CKAThIH ra3 HaXOJUT BOZMOXHOCTh BHIPBATHCS Ha OOJIBIIYI0 CBOOOY U,
MoKa OyZIeT HaKOIUTATHCS JI0 MCXOMHOTO JIABJICHWS, CTaHEeT MPOHUKATh Tyla, TJe ero HeT WU TJie ero Majo, TO eCTh
BXOJUTh B Iperpaay Oyzaer Gojiee CO CTOPOHbBI NPEBHIMIAIIETO JaBJIeHHs, YeM B 0OpaTHOM HarpaBieHuu. Korma xe
JIaBJICHUsI YPABHSIOTCS, HACTYITUT He TIOKOM, a TMOJBMKHOE PAaBHOBECHE, TO €CTh C KaXJOH CTOPOHHI B TIperpaay oyaer
MPOHUKATh W BBIOBIBATH OJMHAKOBOE YMCJIO YACTHIl MM aTOMOB. JlomyckKasi, a 3TO HEOOXOAMMO, MPOHUIIAEMOCTb
a(pupa B OTHOIIEHWH KO BCEM BELIECTBaM, AOJIKHO IMPUIKCATh €My, MPEXAe BCEro, JErKOCTh U YNPYrocTh, TO €CTb
OBICTPOTY COOCTBEHHOTO JBHKEHHMs, ellle B OOJIbIIIeM Pa3BUTHH, YeM JUIsl BOJOPOJA, W, UTO BCErja BaxHee, eMy
JOJDKHO TIPUITMCATh eIlle MEHBINYI, YeM JUIs BOJOpOIa, CIHOCOOHOCTh 00pa3oBaTh C TMPOHUIAEMBIMU TeJaMU
orpeeNieHHble XUMHUYECKIE COeIMHEHH, TaK KaK 3TH IMOCIeAHNE XapaKTepU3yloTcs UIMEHHO TeM, UTO Pa3sHOPOJHbIE
aToOMBI 00pa3ylOT CHCTEMBI WJIM YaCTHIBl, B KOTOPHIX BMECTE WUJIM COTJIACHO JIBMKYTCS pa3jIMYHBIC JIEMEHTHI, Kak
COJIHEYHasl CHCTEMa XapaKTepu3yeTcsl 3aBUCUMBIM, COTJIACHBIM M COBMECTHBIM JIBUKEHHEM O0pa3yIMX ee MHOTUX
CBEeTWI. A Tak Kak HaJ0 Mpearosiarath, YTo TaKOE COBMECTHOE JABWKEHHWE BOAOPOAA, HAPUMEp, C MajUlaueM, UM
MIPOHUIIAEMBIM, JIEHCTBUTENBHO COBEpINaeTCs Uil TeX aTOMOB BOAOPOJa, KOTOpble HAXOISATCS B Cpefie aTOMOB
najaaavs, U 4TO BOAOPOA C NajlavMeM AaeT CBOE ompeaes€éHHoe coenuHeHue Pd?H (umu kakoe uHOE), HO Tpu
HarpeBaHUM OHO JIETKO AWCCOLIMUPYET, TO CeQyeT, MHEe KaXeTcs, JOMYyCTHTh, YTO aTOMBI 3(pMpa B TaKOH BBICOKOU
Mepe JIMIIEHH 3TOH, yKe T BOJOpojia CIaboi, CIIoCOOHOCTH K 0Opa30BaHUIO OIPeeICHHBIX COSAWHEHUH, UTO IS
HUX BCSKas TeMIlepaTypa ecTh AWMCCOLMAIMOHHAS, a TIOTOMY HUYero, KpoMe HEKOTOPOro CTYIIEHHs B cpele aTOMOB

OOBIYHOTO BEIICCTBA, IJId 9(1)1/1pa IMPU3HATh HEJIb34.

Takoe momyieHue, TO €CTh OTPUIIAHUE UIS BEIIeCTBa WM JJIsT aTOMOB 3(hUpa BCAKOM CKJIOHHOCTH K 0Opa30BaHUIO
CKOJIbKO-TUOO CTOMKHMX COEIMHEHUH C APYTMMU XUMUYECKUMH JIEMEHTaMH, ellé HECKOJIbKO JIET TOMY Ha3aJ| JOJKHO
ObUTO OBl CUMTATh COBEPIIICHHO MPOW3BOJBHBIM, a MOTOMY U Majl0 BEPOSITHBIM Jake TUIOTETHUYECKH, TaK KaK Bce
W3BECTHBIE eIlle HEJaBHO MPOCTHIE Tela W JIEMEHTH, TaK WIM WHade, TPyJHee WM Jierde M IMpodvHee WM IIarde,
NpsSIMO WJIM KOCBEHHO BCTYNAJIM BO B3aMMHBIE COEIMHEHMs, M TOTJAa MPEACTaBUTh BELIECTBO, BOBCE JIUIIEHHOE

CKJIOHHOCTH TOABEPrHYTHCA IOA BJIIMAHHUEM [OPYIUX BEILECTB KaKUM-JINOO XMMUYECKUM H3MEHEHHAM H qyxKI0€
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CMOCOOHOCTU 00Pa30BaTh CIOKHBIE YACTHUIIBI, — OBbUIO Obl Yepecuyp CMeJIO U JIMIIEHO BCSIKOW PeaslbHOCTH, TO €CTh
4YyKI0 U3BeCTHOU AeicTBuTenbHOCTU. Ho BoT B 1894 1. nopa Peneit u nmpod. PaM3ail oTKpeIBaIOT B BO3AyXe aproH U
OIIpeNeNsIIoT ero, Kak HeJesTelbHellee N3 BceX M3BECTHBIX Ia3000pa3HBIX U BCAKUX MHBIX BemlecTB. CKOpO 3aTeM
MOCJIEJIOBAJIO OTKpBITHE Pam3aeM resus, KOTOpPBI MO ero sipkomy criekTpy JIokbep mpemdyBcTBOBaj, Kak ocoboe
MIPOCTOE TEJI0 Ha COJHIE; a 3areM Pamzail u TpaBepc OTKpBUIM B CKMKEHHOM BO3[yXe €lle TPU TaKUX XKe
HeJesITeNIbHBIX, KaK aproH, ra3a: HeOH, KPUIITOH U KCEHOH, XOTsI COJIepKaHue UX B BO3/IyXe HUUTOXHO MaJIO U JJOJDKHO
CUHMTATBCS IS I'eUs 1 KCeHOHa MIJUTMOHHBIMU JIOJISIMH TI0 00BEMY U BEeCy Bo3z[yxa[8]. JI71s1 3TUX MATH HOBBIX Ta30B,
COCTaBJISIIOIINX, BMECTE C OTKPBHITUEM paJMIOAKTUBHBIX BEIIECTB, OJJHM W3 OJMCTATEbHEHIINX OIBITHBIX OTKPBITHNA
koHIa XIX Beka, 10 CHX IOp He MOJTy4eHO HUKAKMX CJIOKHBIX COCAMHEHHH, XOTS B HUX SICHO pa3BUTa CIIOCOOHOCTh
CKVKAThCSl U PaCTBOPSITHCS, TO €CTh 00pa30BaTh TaK Ha3blBaeMble HEOIPE/IeNIEHHbIE, CTOJb JIETKO IHUCCOLMUPYIONINE,
coequHeHus. IlosToMy HbIHE, C peajbHON TOYKM 3peHHs, YK€ CMeJO MOXKHO MpPU3HABaTh BEIIECTBO 3(pupa
JIMIIEHHBIM — TIPY CIIOCOOHOCTY TTPOHUKATh BCE BEIECTBA — CIIOCOOHOCTH 00pa3oBaTh ¢ OOBIYHBIMH XMMHUECKUMHU
aToOMaMH Kakue-MOo CTOiKMe XUMHUUYecKue coelrHeHus. CIemoBaTeNIbHO, MUPOBOIL IPHUP MONMCHO NPedCnasume,

HOH06HO TeJINIO U aprony, 2a3om, He CNOCOOHBIM K XUMUUECKUM COCOUHEHUSIM.

OcraBasch Ha YUCTO XUMHUUYECKOH TI0YBE, MBI CTAPAJIUCh CIEpBa MOKa3aTh HEBO3MOXKHOCTb MOHUMAHUSA 3(hUpa HU KaK
paccesiHHBII Map WM ra3 BCIOAY PaclpOCTPaHEHHBIX BEINECTB, HM KaK aTOMHYIO IbUIb NEPBUYHOTO BELIECTBA, U3
KOTOPOTrO HEpEelKO elle NOHbIHE MHOTME IpU 3HAIOT CJIOKEHUE 3JeMEHTapHBIX aTOMOB, a MOTOM MpHIUIM K
3aKJI0YEHMI0 O TOM, YTO B 3(pHpe NOJKHO BHIETh BEILECTBO, JHMIIEHHOE CIIOCOOHOCTH BCTYNaTh B CKOJBKO-JIHOO
MIPOYHBIE ONPEJEICHHbIE XUMHMUYECKHE COEIUHEHHS, YTO CBOMCTBEHHO HEJABHO OTKPBITBIM TIeJIMI0, aproHy U UX

aHajioraMm.

STO NepBbIA TAll HAa HAIIEM ITyTH; HA HEM, XOTsl HEJOJIr0, HEOOXOAMMO OCTaHOBUTHCS. Korma Mel npu3HaeM 3¢up
ra30oM — 3TO 3HAYWT MPEKIE BCErO, UYTO MBI CTPEMUMCS] OTHECTH MOHATHE O HEM K OOBIYHBIM, pEaTbHBIM MOHSATHSIM O
TPEX COCTOSIHMSIX BEUIECTB: ra3000pa3HOM, KUAKOM U TBepioM. TyT He Ha/l0 NMpHU3HaBaTh, Kak To jaenaetr Kpykc,
0c000T0 YETBEPTOTO COCTOSIHUS, YCKOJIB3AIIIEro OT pealbHOrO MOHUMAHUsI TIPUPOB! Bemeld. TanHCTBeHHas, TOUYTH
CIMPUTHYECKAs TIOAKJIAIKA C 3(rpa MpHU 3TOM IOMYIIEHUH CKUIbBaeTcs. ['0BOpsi, UTO 3TO €CTh ra3, OYEBHIHO, MBI
MPU3HAEM €ro «KHIKOCTBIO» B IIMPOKOM CMBICIIE STOTO CJIOBa, TaK KakK Tra3sl BOOOIIE CYTh YIpPYyrHe KUIKOCTH,
JIMIIEHHBIE CUETUIEHUs, TO €CTh TOW CHOCOOHOCTH HACTOSIIMX XKUJAKOCTEH, KOTOpasl MpOSIBISETCS B BHUIE CBOWCTBA
00pa3oBaTh — B CHJTY CHEIUICHUS — KaIUTH, IOJHAMATHCS B BOJIOCHBIX (KAMMUISIPHBIX) TPYOKaX U T. I Y JKUIKOCTEH
Mepa CLETUIeHHsI eCTh Onpe/ie/IEHHasl, KOHeYHas! BEJIMUKHA, Y ra30B OHa OJIM3Ka K HYJIO WM, €CJIM YrOJIHO, BeJNYnHA
oueHp Manas. Ecmu a¢up — ras, To, 3HAUMT, OH HMEET CBOU BEC; 3TO HEM30eXKHO MPUITUCATh MY, €CJI He OTBEpraTh
pamy Hero Bcell KOHIENIMM eCTeCTBO3HaHWs, Beaymiero Hayano ot 'ammies, Heiotona u JlaByasse. Ho ecimu adpup
00NafaeT CTONb CHJIBHO Pa3BUTOK MPOHHUIIAEMOCTBIO, YTO MPOXOIUT Ype3 BCAKUE OOOJIOUKH, TO HENb3S W OyMaTth O
TOM, 4YTOOBI MPSMO W3 ONbITA HAWTH €ro Maccy B JaHHOM KOJNMYECTBE JPYruX Tejl, WM BEC ero Oonpelaes€HHOro
o0beMa — TIpH JAHHBIX YCIIOBUSX, a TOTOMY JOJIKHO TOBOPHUTH HEe 00 HeBeCOMOM 3Hpe, a TOJBKO O HEBO3MOKHOCTU
ero B3BemmMBaHUA. KOHEYHO, TYT CKpBITa CBOsI THIOTE3a, HO COBEPIIEHHO peajibHasA, a He KaKas-TO MUCTUYECKas,

BHYHIAOIAaA CUJIbHOE OECIIOKOMCTBO BAYMYUBBIM €CTECTBOUCIIBITATEIISAM.

Bcé mpepmrectByiomee, MHe KaXeTcsl, HE TOJBKO HE IPOTHBOPEUYMT OOIIEPaCIIpOCTPAaHEHHOMY NPEICTaBIEHHIO O
MHUpPOBOM 3(upe, HO NpsIMO C HUM coriacyercs. [loGaBka, HamMM cIejlaHHasl, CTpeMsLIascs ONKe peanu30BaTh
NoHsATHE 00 3¢pUpe, COCTOMT TOJIBKO B TOM, YTO MBI IPUILIM K HEOOXOAMMOCTH M BO3MOXHOCTH TPUNHCATH 3(UPY
CBOWCTBA Ta30B, INOJOOHBIX TEJIWI0 W aproHy, M B HaMBBICIIEH Mepe HECIIOCOOHOCTh BCTYNaTh B HACTOSILIHE
XMMHWYECKHe coelHeHus. Hax 3TuM MoHsATHEM, COCTABIISIONINM HEHTPAJIBHYIO IIOCBUIKY MOEH MOMBITKH, HEOOXOUMO
OCTAQHOBUTBCSI MOJPOOHEe, YeM Haj KaKo-JMOO0 MHOI0 CTOPOHOIO CJIOKHOTO M BaKHOTO IpeaMeTa, HalpuMep, Hall
CONPOTHBIIEHHEM 3(PMPHON Cpesibl ABMKEHUIO HEOECHBIX CBETWJI, Hajl ciefoBaHWeM 3a Boiib—MapHOTTOBBIM HIIH
Ban-niep-BaasnbcoBbIM 3aKOHOM, Hajl FPOMaJHOI0 YIIPYTOCThIO Macchl 3(pupa, Haj MEPOIO €ro CryIIEHHUs U yIPYroCThIO
B Pa3HBIX TeJaxX ¥ B HEOECHOM ITPOCTPAHCTBE U T. I1. Bce Takye BOIPOCH MPUAETCS TaK WM MHAYe YMCTBEHHO pellaTh
U IIPY BCSIKOM MHOM TIPEACTaBJIeHUH 00 3upe, Kak BECOMOM, HO He B3BEIIMBAEMOM BellecTBe. MHe KaxyTcs Bce 9TU

CTOPOHBI JOCTYITHBIMU [JIAA PE€aJIbHOT'O O6CY)K,HCHI/IH YK€ HbIHE, HO OHU 3aBJICKJIN OBl HAC CJIMILKOM JAJICKO U BCC K€
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OCHOBHOM BOIIPOC — O XMMHUYECKOM COCTaBe 3(hrpa — OCTaJICs Obl [IPU 3TOM BHCETh B MyCTOTE, a 63 HEro He MOXKET
OBITh, HA MOW B3IJIS/I, HUKAKOW PEaJlbHOCTH B CYXJIeHHH 00 3hupe; Mocie K¢ TAKOrO WIM MHOTO OTBETa Ha ITOT
BOIPOC, ObITh MOXET, YACTCSI ABUHYThCS ANbIle B PEalbHOM NMOHUMAHWU JPYrUMX OTHOIIeHu# 3¢upa. [Tosromy
Jajnee sl CTaHy TOBOPHUTH TOJBKO O CBOEH MOMBITKE IMOHATh XUMU3M 3(pripa, UCXO/s U3 IBYX OCHOBHBIX ITOJIOKEHUH, a
uMeHHO: 1) 3(pup ecTh Jeryamiuii — B 3TOM OTHOLIEHHHU MpPEeNIbHBI — ra3, 00JIa/IAloNii BBICOKOI CTETIeHBIO
MIPOHUIIAEMOCTH, UTO B (PH3UKO-XUMHUECKOM CMBICIIC 3HAYWT, YTO €ro JaCTUIHl UMEIOT OTHOCHTEILHO MaJIblii BeC U
00J1a[IAI0T BBICHIEIO, YEM JIJIsI KAKUX-JTMOO MHBIX Ta30B, CKOPOCTHIO CBOETO MOCTYIATEILHOTO JIBHKEHHUS, Oy 2) aup
€CTh TPOCTOE TeJO, JUIIEHHOE CIIOCOOHOCTH CKHMKAThCS M BCTYNATh B YaCTMYHOE XUMHUYECKOE COCTUHEHWE U
pearupoBaHue ¢ KaKMMH-JIMOO JPYTMMH MPOCTBIMH WM CJIOXHBIMHM BEIECTBAMM, XOTSI CIIOCOOHOE WX MPOHHIIATH,

HO,HO6HO TOMY, KaK rennﬁ, AProH U UX aHaJIOru CITOCOOHBI PacTBOpPATLCA B BOAEC U APYTUX KUIKOCTAX.

JlaybHeHIMe CTOPOHBI MOEH TOMBITKA — TOHSTh MPUPOAY 3(prpa — TaK TECHO CBS3aHbBI C TeJIMEM, aPrOHOM U HX
aHaJoraMM M C TMEPUOAMNYECKOI0 CHUCTEMOIO 3JIEMEHTOB, YTO MHE paHee, YeM WTTU BIiepell, HEOOXOAUMO 0co00

OCTAaHOBUTBHCA HAl 9TUMHU MPEAMETAMU U UX B3aUMHOIO CBA3bIO.

Korma, B 1869 1., Ha ocHOBaHMM cOMMKEHMH, noaMedeHHbIX yx [ioma, Jlencenom, [lerreHkodepom u apyrumu,
MeXIy BEIMYMHAMH AaTOMHBIX BECOB CXOACTBEHHBIX JEMEHTOB, MHOI ObUIa BBICTAaBJIEHa MEpPUOANYECKas
3aBUCHMOCTb MEX]Y CBOICTBAMU BCEX 3JIEMEHTOB M MX MCTMHHBIMU (TO ecTb Mo cucreme ABoragpo—Kepapa c
JonoaHeHUsAMI KaHHMIIapo U ¢ N3MEHEHUAMHY, BBI3BIBAEMBIMU EPUOANYECKOI0 3aKOHHOCTBIO) aTOMHBIMU BECAMH, HE
TOJIBKO He OBUIO M3BECTHO HU OJIHOTO 3JIEMEHTA, HECTTIOCOOHOTO 00pa3oBaTh ONpe/ie/IeHHbIE CJI0XKHbIE COSANHEHHS, HO
HeJb3s ObLIO Jaxe M NMOA03peBaTh BOZMOKHOCTH CYIIECTBOBAHUS IMOJOOHBIX 3JeMeHTOB. [109TOMy B Neproandeckon
cHCTeMe, JaHHOI MHOIO B TOM BUJIE, KAKOW OHA COXpaHWIA U 10 CUX IOp, a IMEHHO MPH PACMIOIOKEHHUH 0 TPYIIaM,
psinam u nepuoaaM (cM. 1-e n3gaHue KHUTH Moeil «OCHOBBI XUMUM», BBITYCK 3-i, Beimeamui B 1870 roxy, u crateu
Mou B kypHaiie Pycckoro Xummnueckoro ObmmectBa 1869 r.), cicrema 31eMEeHTOB HAUMHAIACH C TPYNIBI 1-if 1 ¢ psna
1-ro, rae momemniaics U A0 CUX MOP MOMEIIAETCS] BOAOPOJ, JIerYaillliiii U3 3JEMEHTOB, Cyls M0 aTOMHOMY Becy, U
JIeTYaflliiii ra3, cyid MO IUIOTHOCTH, — IIPU JAHHBIX JaBJIEHUM M Temmeparype. Hukorma mMHe B rojoBy He
NPUXOJUIO, YTO UMEHHO BOJOPOAOM JIOJKEH HAUMHATBCS Psfl JIEMEHTOB, XOTs Jierde ero He ObLIO U elle MOHBIHE
Me:XIy U3BECTHBIMU HET HU OfIHOTO JIPYroro 3JeMEHTapHOrO WM CIOXKHOro rasa. OcraBasch Ha peajbHOM MO4YBE, f
pelasicst IpeJcKa3blBaTh HE TOJIBKO CYLIECTBOBAaHUE HEU3BECTHBIX JIEMEHTOB B CPE/Ie M3BECTHBIX, HO M X CBOWCTBA,
KaK XMMHUYECKHE, TaK W (PU3NYECcKHe, JUIsi HUX CaMUX B CBOOOJHOM COCTOSIHMHM (IIPOCTBIX TEJN) M JUISl UX COEMHEHHUH.
370, KaK U3BECTHO, ONPABAAIOCH MOCTEAYIOIMMH OTKPHITUAMH: rams — Jlekokom ne BoaboapaHoM, ckaHaus —
HunbcoHom u, OnucrarenbHee Bcero, repmanus — KiremeHTom BunkiiepoM, MOMM (HbIHE YK€ CKOHYABIIMMCS)
XOPOILMM JPYroM U Hay4yHbIM coOpatom. [Ipefcka3anus 3TH ObUIM, TIO CYLLIECTBY, TEM, UTO HAa3bIBAETCS B MaTeMaTHKe
HHTEPIIOJIUPOBAHUEM, TO €CTh HAXOXKIEHUEM, TPOMEKYTOUHBIX TOYEK Ha OCHOBAHUM KPalHMX, KOTJa U3BECTEH 3aKOH
(MM HarpaBJIEHUE KPUBOM, €r0 BBIpaXalollei), 0 KOTOPOMY TOUKH CJIEAYIOT ApYr 3a Apyrom. [lostomy onpasiaHue
TMIpe/ICKa3aHHoro eCTh HEe YTO MHOE, KaK CIoCo0 YTBEpKAEHHUs 3aKOHHOCTH, U, CIIE/IOBATENILHO, TETEPh MOKHO CMEJIO
nojaratbcst Ha TO, 4to B 1869—1871 rr. OBUIO TOJNBKO BEPOSITHBIM, U YBEPEHHO IMPU3HABATh, YTO XMUMHUUECKUE
9JIEMEHTHl U UX COEJUHEHUS HaXOAATCd B IEPHOAUYECKONM 3aBUCHMOCTA OT AaTOMHBIX BECOB 3JIEMEHTOB.
IKCMOIMPOBaTh, TO €CTh HAXOAUTh TOYKM BHE MPE/ESIOB U3BECTHOTO, HEb3s1 ObIIIO HA OCHOBAHMH €llle HEYIPOUEHHON
3akoHHOCTH. Ho Korja oHa yTBepAmiIach, MOXHO Ha 3TO PELIUTHLCS, M TO, YTO Aaiblie OyaeT cka3aHo 00 adupe, Kak
3JIeMeHTe, ropa3fgo Oosiee JIETKOM, 4eM BOJOPOJ, COCTAaBIsSET TaKoe SKCIOJIMPOBaHME. PermmMocTs Mos, mpu TOH
OCTOPOXKHOCTH, KaKasl IOJDKHA OBITh CBOWCTBEHHA BCSKOMY IEATENIO HAYKH, ONPEAesieTCsl AByMsI COOOpaXKEHNSIMH.
Bo-niepBbIX, 5 AyMalo, YTO OTKJIAJbIBaTh — IO CTAPOCTHU JIET — MHE YK€ HeJb3s. A, BO-BTOPBIX, 32 MOCJIEJHEE BPEMS
CTaJIM MHOTO M 4acTO TOBOPUTH O pa3gpoOJIEeHMH aTOMOB Ha OoJjiee MEJKHe 3JIEeKTPOHBI, 2 MHE KakeTcs, 4TO TaKkoe
IpoOsieHNe [JOJDKHO CYMTaTh HE CTOJIBKO MeTa(pU3MUecKHM, CKOJBKO METaxXUMUYECKUM IIPeACTaBJIeHUEM,
BBITEKAIOIIMM M3 OTCYTCTBUSI KAaKMX-JIMOO OIpEIENeHHBIX COOOpakeHWH, Kacalolmmxcsi Xxumu3Ma 3¢upa, U MHE
3aXO0TeNI0Ch Ha MECTO KaKMX-TO CMYTHBIX MJEH MOCTaBUTh OoJiee pealbHOe Mpe/ICTaBIeHue O XUMUYECKON MpUpose
a¢upa, Tak Kak, MOKa YTO-HUOYAb HE MOKaXeT JMOO MpeBpalieHust OOBIYHOTO BellecTBa B 3(up U 0OpaTHO, JHOO

MIPEBpAILEHUs] OJJHOTO JIEMEHTa B APYroM, BCAKOE MpelCTaBIeHue O IPOOJICHUH aTOMOB J0JDKHO CUMTATh, 0 MOEMY
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MHEHUIO, IPOTUBOPEYAIIIM COBPEMEHHON HAayYHOW IUCLIMIUIMHE, a Te SBJICHUS, B KOTOPBIX MPU3HAETCSA ApoOIeHHe
aTOMOB, MOTYT OBITh TIOHUMaeMBbl, KaK BbIJeJIeHHe aToMOB 3(upa, BCIOJY MPOHHUKAIOIIETO M IPU3HABAEMOIO BCEMH.
CioBOM, MHE KaXeTcsl, XOTsI PUCKOBaHHBIM, HO CBOEBPEMEHHBIM T'OBOPHUTh O XUMUYECKOM Npupoze ahupa, TeM dosee,
YTO, CKOJIbKO MHE M3BECTHO, 00 3TOM IpeJMeTe ellle HUKTO He TOBOpWIJI Oosee WM MeHee omnpeneneéHHo. Korma s
npuaraa NepuoIYecKil 3aKOH K aHajoraMm 0opa, alloMUHUS M KpeMHHS, 1 ObLT Ha 33 roga MoJioxke, BO MHE JKHJIa
MOJIHAs YBEPEHHOCTh, YTO PaHO WX MO3AHO MPEABUAMMOE JO/LKHO HEIMPEMEHHO OMpPaBAaThCs, TIOTOMY UTO MHE BCe
TaMm ObUIO sicHO BUAHO. OmpaBOaHMe MPUIUIO CKOpee, YeM sl MOT' HajesATbcs. Teneppb ke y MeHs HeT HM HpekHen
SICHOCTH, HU OBbIBIIEH yBepeHHOcTH. Torma s He puckoBaj, Terepb puckylo. Ha 3To HamoOHa pemmmoctb. OHa
NpHIUIA, KOTAQ S BUIEN PafMOAKTHBHBIE SIBJICHMs, KaK OOBSCHEHO B KOHIIE CTAaTbU, W KOTJa s CO3HAN, 4TO
OTKJIaIbIBaTh MHE Y€ HEBO3MOXKHO M UTO, OBITh MOXKET, MOM HECOBEPIIEHHbIE MBICI HaBeAyT KOTO-HUOY/b Ha IyTh

Oosiee BEpHBIA, YeM TOT BO3MOXKHBIH, KAKOW MPEACTABIISETCS MOEMY CI1a0eIoleMy 3pEHHIO.

HepBOHa‘IaJILHO A BBICKaXYCbhb O ITOJIOKEHUU Te€JIUA, aproHa U X aHaJIorOB B HCpHOI[HLIeCKOﬁ CHUCTEME 3JIEMCHTOB,
MOTOM O MPEACTABIAEMOM MHOIO MECTE aq)npa B TOH ke CUCTEME, a4 3dKOHYY HECKOJIbKMMHA OErjapIMU 3aMeYaHUSIMU 110

MOBOJTy OKMAAEMBIX CBOMCTB 3(p1pa, OCHOBAHHBIX HA TIOHATUM O HEM, BHIBOJMMOM M3 €T0 MOJIOKEHHS B 3TOH CHCTEMe.

Korna B 1895 r. gonum 10 MeHsl iepBble CBe/IeHUs1 00 aproHe U ero 6ecrpuMepHON XMMUYECKOH HHEPTHOCTU (OH HU C
YyeM, HU MPY KaKUX YCIOBUSX HE pearupyer), MHEe Ka3aJloch 3aKOHHBIM COMHEBATLCS B JIEMEHTapHOM IMPOCTOTE ITOTO
rasa, u s Ipeanoiarai, YTo aproH MOXXHO CUMTATh onuMmepoM azoTa N3, kak 030H O3 ects nonumep kucnopoga O? ,
HO C TeM pa3jIM4¥ieM, YTO O30H MPOUCXOMUT, KaK M3BECTHO, U3 KUCIOPO/a C MPUCOEANHEHUEM — KaK TOBOPUTCS —
TeIia, TO eCTh BBIAENSIET HA JIAHHbBIA CBOI Bec Oojiee TerJia, BCTyNasi B peaklMu, OJMHAKOBBIE C KUCJIOPOIOM, YeM
KHCJIOPOJ] TIPH TOM K€ Bece, a aprOH MOXKHO OBUIO TIPE/ICTaBUTh, KaK a30T, MOTEPSBIIUI TEIUIO, TO eCTh elle MeHee
SHEPrUYHBIHA, YeM OOBIUHBINA a30T. DTOT MOCNETHUN BCEra CIYXKUI B XMMUM 00pa3LioM XUMUUYECKOW MHEPTHOCTH, TO
€CTh MPOCTHIM TEJIOM, OYEeHb TPYJHO BCTYMAIOIIMM B PEaKIUU, U €CIIU OBl MPEACTaBUTh, YTO €0 aTOMBI, YIDIOTHSSCH
npu nojmMepu3auy 13 N2 B N3 | TepsIioT TerioTy, MOKHO ObLIO /JaTh BEIIECTBA ellie B BhICIIEH Mepe UHEPTHOTO, TO
ecTh emE 0oJiee COMPOTHUBIISAIONIETOCS BO3IEHCTBHIO IPYIUX BellecTB. Tak, KpeMHe3EM, IPOUCXOIAIIN C OT/IeICHIEM
TeIla W3 KpPEeMHHUs U KHUCIOpOJa, MEHee IOCIeHUX CIIOCOOEH K XUMHYecKuM peakuusaM. I[logoOHoe ke
MIpeICTaBJICHHE O MPHPOJIe aproHa M O CBSI3U €r0 C a30TOM BBICKa3aHO OBLIO 3aTeM M3BECTHEWIMM ydueHbIM Beprero.
Tenepp, yxke AaBHO, s OTKa3aicsi OT TAaKOrO MHEHHs O TNPHPOJE aproHa M COrJalialch C TEM, YTO 3TO eCTh
CaMOCTOSITEIbHOE 3JIEMEHTAPHOE BEILECTBO, KaK 3TO C camMoro Havajia yrBepxkial Pamzail. [loBomoB k Takoit
nepeMeHe OblJIo 0YeHb MHOTO. [ TaBHEWIIMMU CITyXuiu: 1) HECOMHEHHasl yBEpEHHOCTbh B TOM, YTO IJIOTHOCTh aproHa
ropasno MeHee 21, a IMEHHO, BEPOSITHO, JIUIIIL HEMHOTHM OoJiee 19, ecu IMIOTHOCTh BOJOPO/IA MPUHATH 3a 1, a s
N3 Hazo X[IaTh IUIOTHOCTH OKOJO 21, Tak Kak Bec yacTulbl N3 =3-14=42, a 1IoTHOCTh OJIM3Ka K IIOJOBHUHE Beca
YacTULpBl; 2) Tesuil, OTKPHITEIA TeM ke Pamzaem B 1895 r., mpencrapisieT MIOTHOCTb, IO BOJOPOAY, OKOJIO 2-X U
00J1a/1aeT TAKOIO JKe MOJIHOK XMMUYECKOI MHEPTHOCTBIO, KaK M APTrOH, a JIJIsl HErO HeJb3s1 YKe ObLJIO peaibHO MBICTUTD
O CJIOXKHOCTH YaCTUIIBI M €0 OOBSICHSITh WHEPTHOCTH;, 3) TaKylo ke WHepTHocTh Pam3ait m TpaBepc Hanmumm mis
OTKPBITHIX UMH HEOHa, KPUITOHA U KCEHOHA, Y YTO MPHUrOIHO ObLIO JUIsi aproHa — ObLIO He MPUMEHHMO K HUM; 4)
CaMOCTOSITeTbHbIE OCOOEHHOCTH CIIEKTpa KaXJOr0 U3 YKa3aHHBIX ITATH Ta30B, MMPH ITOJHON UX HEM3MEHHOCTH OT psia
NEKTPUUECKUX MCKP, YOSKIAIM, UTO ITO Lesasi CEMbs SJIEMEHTAPHBIX Ta30B, MIYOOKO OTIMYAIOIINXCS OT BCEX, 10 TeX
MOp WM3BECTHHIX, CBOCK TOJIHOK XUMHUYECKOI WHEPTHOCTHIO, U 5) MOCTEIEeHHOCTh U OMNpEeAeIeHHOCTh (hU3MIECKUX

" 10
CBOMCTB B 3aBHUCHMMOCTH OT IINIOTHOCTH M OT BECa aTOMa[ I

JOTOJNHAT, Oyarogaps TpyZam Toro xe Pamsas,
YBEPEHHOCTh B TOM, YTO 3J€Ch AEJNO0 WJAET O MPOCTBIX TeslaX, CAMOOBITHOCTh KOTOPBIX, MIPU OTCYTCTBHM XMMHUYECKUX
NPEeBPAILEHNH, 1 MOKHO OBUIO YTBEPKIATh TOJIBKO MOCTOSHCTBOM (DPM3MYECKUX MPU3HAKOB. YKaXeM Ul IpuMepa Ha
M3MEHEHUe TeMIIepaTyphl KUMeHus (Mpu AaBieHuH B 760 MIUIAM.) WIM TOU, IPU KOTOPOU JAOCTUraeTcsl ypyrocTb,
paBHasi aTMOC(EPHOIA, M MOTYT CyIIECTBOBAaTh — MPH YKa3aHHOM JaBJIEHWM — Kak KHIKas, TaK U razooOpasHas

azsr:
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XuMHI4. 3HaK U COCTaB YaCTHIIBI Tesuii. Heon. Apron. Kpunron. Kcenon.
He Ne Ar Kr Xe
Bec aroma u yactupl, cuutas O = 16[1 140 19.9 38[12] 818 128
Ha6monenHas miotHocTs, cunras H = 1 2,0 995 18,8 40,6 63,5
HabmonenHas temneparypa Hibke Kunenust -262°  -239° -187°  -152° -100°

ITO HAIOMHUHAET TO, YTO U3BECTHO JIA raJIOMJ0B:

®r1op. Xuop. Bpom. Hon.

CocraB YacTHIIBbI F? Cl2 Br2 J2
Bec yacTuipt 38 70,9 159,9 254
IlnotHocTh rasa uiam napa 19 35,5 80 127

Temneparypa KureHust -187°  -34°  +58°,7 +183°7

13
B obeux rpymmax TeMIieparypa KUIeH1ud ABHO BO3PACTACT 11O MEPE YBEJIMYCHUS aTOMHOI'O WM YaCTUYHOI'O BeCa [13]

Korna e nosyunnoch yoexaeHue B 3JEMEHTAPHOCTH aHAJIOrOB aproHa M B TOM, YTO BCE TH Ta3bl OTJIMYAIOTCS MO
CBOEH HCKJIOUUTESIbHOW MHEPTHOCTH, CTAaJ0 HEOOXOOVMBIM BBECTH 3Ty TIPYIIIYy aHAJIOTOB B CHUCTEMY 3JEMEHTOB U
IPUTOM OTHIOAb HE B OJHY M3 W3BECTHBIX IPYIII SJIEMEHTOB, a B OCOOYIO, IIOTOMY YTO 3/1€Ch MPOSIBUIKCH HOBBIC,
COBEPIIICHHO [I0 CHX TOpP HEU3BECTHhIE XUMHUYECCKHE CBOWCTBA, a MEpUOJMYECKasl CHCTeMa W CBOIOWUT B OJHY TPYIII
3JIEeMEHThI, CXOJICTBEHHBIE TIEPBEE BCETO B UX KOPEHHBIX XMMHUYECKH CBOWCTBAX, UCXOs HE W3 ITUX CBOKMCTB, a U3
BEJIMYMHBl aTOMHOTO Beca, Ha B3IV — /IO 3aKOHA IEPHOJUYHOCTA — HE CBS3aHHOTO C STHMHU CBOHCTBAMH
HUKAKUMH TPSAMBIMU CBSI3SIMH. VICHBITAaHUE OBUIO KPUTUYECKUM Kak [Uisl MEPUOJVYECKON CHUCTEMbI, TaK U IS
aHanoroB aproHa. O6a HOBHYKA ¢ OJECKOM BBIIEPKATIM ITO UCIBITAHUE, TO €CTh ATOMHbIE Beca (10 IUIOTHOCTH), U3
OMbITa HAWJEHHBIE /17151 TeJIMsI U €r0 aHAJTIOTOB, OKA3aJTUCh MTPEKPACHO OTBEYAIOIIMMU MEePUOJNYECKON 3aKOHHOCTH.
XOoTs 51 AOJKEeH TMpearosarath, YTO CYIIHOCTh MEPUOAMUYECKOW CHCTEMBbl M3BECTHA YUTATENISIM, HO BCE XK€ CUMTAIO
HEW3JIMIITHIM HaIIOMHUTH O TOM, UTO, pacroJjaras 3JIEMEHTH IO BEIMYMHE X aTOMHOTO Beca, JIETKO 3aMEeTHTh, UTO HE
TOJILKO CXOJICTBEHHbIE M3MEHEHUsSI XUMUYECKUX CBONCTB MEPUOAUYECKH TOBTOPSIOTCS, HO M TMOPSAOK, OTBEYAIOLIUA
BO3PACTAHMIO ATOMHBIX BECOB, OKA3bIBAETCSI TOYHO OTBEYAIOIIMM TOPSJAKY [0 CIOCOOHOCTH 3JIEMEHTOB K
COEJJMHEHUSIM C Pa3HbIMU IPYTUMU JIEMEHTaMU, Kak BUIHO U3 MpocTeiiiero npumepa. [1o Be1nyrHe aTOMHOTO Beca
(orOpackiBast MeJiKKe qpoOU — pajid HATJISAHOCTH) BCE SJIEMEHTHI, MMEIOIIIe aTOMHbIE Beca He MeHee 7 U He Ooiee

35,5, pacnionaratoTcs B 2 psaa:
Jlutnit  Bepuimii Bop Vraeponq  Asor Kuciopog ®rop
Li=7,0 Be=9,1 B=11,0 C=120 N=140 O0=160 F=19,0
Na=23,0 Mg=243 Al=270 Si=284 P=31,0 S=321 Cl=355

Harpmii Maramii  Amovuanii Kpemumii  ®occop Cepa XJiop

Kaxpgass mapa mpeicTaBisieT CXOACTBO KOPEHHBIX CBOWCTB, HO OCOOEHHO BHIHO 3TO IO BBICHIMM COJ€0Opa3HbIM
OKHCJIaM, TO €CTh TaKMM, KOTOpble COEpXKaT HauboJee KHCIOpoJa M CIOCOOHHI AaBaTh comd. OHM ISl 91eMEHTOB

MOCJIEAHETO pAda:

Na?0 Mgl Al20° SiO? p,05 SO° (1,07

" €CJIKU COCTaB BCEX MPEACTABUTL C IBYMSA aTOMAaMU JIEMEHTA:

Na20 Mg20? A1?203 sit0* P20’ s20° 1207



http://ru.wikipedia.org/wiki/Гелий
http://ru.wikipedia.org/wiki/Неон
http://ru.wikipedia.org/wiki/Аргон
http://ru.wikipedia.org/wiki/Криптон
http://ru.wikipedia.org/wiki/Ксенон
http://ru.wikipedia.org/wiki/Фтор
http://ru.wikipedia.org/wiki/Хлор
http://ru.wikipedia.org/wiki/Бром
http://ru.wikipedia.org/wiki/Иод
http://ru.wikipedia.org/wiki/Кипение
http://ru.wikipedia.org/wiki/Периодический_закон
http://ru.wikipedia.org/wiki/Периодическая_система_химических_элементов
http://ru.wikipedia.org/wiki/Литий
http://ru.wikipedia.org/wiki/Бериллий
http://ru.wikipedia.org/wiki/Бор
http://ru.wikipedia.org/wiki/Углерод
http://ru.wikipedia.org/wiki/Азот
http://ru.wikipedia.org/wiki/Кислород
http://ru.wikipedia.org/wiki/Фтор
http://ru.wikipedia.org/wiki/Натрий
http://ru.wikipedia.org/wiki/Магний
http://ru.wikipedia.org/wiki/Алюминий
http://ru.wikipedia.org/wiki/Кремний
http://ru.wikipedia.org/wiki/Фосфор
http://ru.wikipedia.org/wiki/Сера
http://ru.wikipedia.org/wiki/Хлор
http://ru.wikipedia.org/wiki/Окислы_и_гидроокислы
http://ru.wikipedia.org/wiki/Соли

[NormbITKa XMMUYECKOTO TIOHUMaHUS MAPOBOTO 3upa (MeHenees)

10

TO TOTYAC BHIMM, YTO MOPSAOK IO BEIWYMHE ATOMHBIX BECOB COBEPIIEHHO TOYHO OTBEYAeT apu(pMeTHUecKOMy
MOpsAAKY uwcen OoT 1 1m0 7, a MOTOMY, He BXOIS B PACCMOTPEHHE YCIOXKHSIONMX OOCTOSATENBCTB (HAIpPUMED,
BOJOPOJHBIX COEIMHEHUH, TNepeKuceil, pa3iuuuss OONBIIMX M MalblX IEPUOJIOB, METAUIMYECKOro XapakTepa,
(pU3MYECKUX CBOWCTB M T. II.), €CTECTBEHHO OBUIO Ha3BaTh IPYIIIHI aHATOTOB IM(paMH, O3HAYaeMbIMA OOBIKHOBEHHO
pumMckumu 1gpamu, ot I 1o VII, u ecm roBoputces, uto pocdop oTHOCHTCS K V Tpymre, 3TO 3HAYUT, YTO OH AAET,
KaK BBICIIINI COIE0Opa3HBII OKHCET, PZOS. Ecnu xe aHanoru aprona BoBce He JAIOT COEJUHEHUH, TO OUYEBUAHO, YTO
WX HeJb3s1 BKJIOUUTh HU B OJIHY M3 TPYII paHee U3BECTHBIX 3JIEMEHTOB, U JIIsl HUX JOJKHO OTKPHITH 0COOYIO 2pynny
HY.1e8yio, 141 gem yKe cpa3y BeIpa3utcs WHANDQPEPEHTHOCTh TUX JIEMEHTOB, a MPH 3TOM Hen30eKHO OBUTO KIATh
IUTsL 9JIEMEHTOB STOM TPYIIIBI ATOMHBIX BECOB MEHBIINX, YeM y Takux 3yeMeHToB I rpynmel, kakoBel: Li, Na, K, Rb u
Cs, HO OOJBIINX, YeM JUIsi COOTBETCTBeHHBIX Tasonnos: F, Gl, Br, J. 151 50 arpriopHoOe CyXaeHHue ObUIO ONpaBIaHO

JEeWCTBUTEIBHOCTHIO, KaK BUAHO U3 CJIEAYIOIIEr0 COMOCTABICHHS:

Tajgounsl. Anajoru aprona. Illenounblie MeTaLIbI.

— He=4, Li=7,03
F=19,0 Ne=19,9 Na =23,05
Cl=3545 Ar=38 K=39,1
Br=79,95 Kr=81,8 Rb =854
[16] Xe=128 Cs=1329

J=127

[laTK 1aBHO M3BECTHBIM INEJOYHBIM METAJIaM OTBETHJIO U MATh BHOBb HAWMIEHHBIX aHAJIOTOB aproHa, U B aTOMHBIX
Becax SICHO BHJIEH OJIMH U TOT ke OOLIMH 3aKOH MepuoandHOCTH. HO Talonpl U Ie/IoYHble METaJUIbl TPECTABIISIOT
HauOojiee CUJIBHO pPa3BUTYI0 CIIOCOOHOCTh pearupoBaTh M IPUTOM, TaK CKasaTh, OO HEKOTOPOW CTEleHH
MPOTHBOIOJIOKHYIO; OIHH TPEACTABISIOT 0COO0 PAa3BUTYI0 CIIOCOOHOCTh pearupoBaTh CO BCEMH METAJLIAMH, JPYTue C
METAJIIOU/IAMHU; TIEPBBIE ABJISIOTCS HAa AHOJIE, BTOPhIE Ha KATOE U T. . I103TOMY MX HEOOXOAUMO MOCTABHUTH IO KpasiM
MEePUOIMUYECKON CHCTEMbl Ha KOHIIAX MEPHUOJOB, YTO M BhIpaXaeTcss B HauOosiee MOJTHOW (opme MepHOINYECKON

CUCTEMEIL.

XoTrs1 Takoe paciipe€eJICHUE 3JIEMEHTOB JIYUIlIE€ BCEro BbIpaXkacT nepno;mqecmxlﬁ 3aKOH, HO HarjJdaaHee
HUKEcdJIeaywuee, nNoMEenEeHHOE Ha CTp. 25, pacnpeaeyieHue 1o rpymumaM m psaaam, rae o 3HakaMu X Uy g YKE

O3HAYNJT OKUTAEMBIE HBIHE MHOI0, €111€ HEU3BECTHBIC JIEMEHTBI, C aTOMHbLIMU BECAMU MEHbIIIMMHU, YEM Y BOJOPOIA.

CBoji4 BHIIIECKA3aHHOE O I'PyIIE aprOHOBBIX JIEMEHTOB, JAOJIKHO MPEX/E BCEro BUJETh, UTO TAKOM HYJIEBOM TPYIIIHL,
Kakasi IM COOTBETCTBYET, HEBO3MOXHO OBUIO TIPEABUIETh NPH TOM COCTOSIHMM 3HAaHMI, Kakoe ObUIO IIPH YCTAHOBKE B
1869 rogy mepuoaMYecKoil CUCTEMBI, U XOTsI Y MEHS MeJbKaJI MBICIM O TOM, YTO paHbllle BOJOPOAAa MOXKHO XJATh
3JIEMEHTOB, 00JIAJAIOIIMX aTOMHBIM BECOM MeHee 1, HO 51 He pelnajicsi BBICKa3blBaTbCSl B 9TOM CMBICIIE 110 MTPUYMHE
raIaTelbHOCTA TIPEIIOJIOKEHUsT M OCOOEHHO TIOTOMY, 4TO TOrga sI  OCTEpercsl HCIOPTUTh BIIEYATJIEHHE
NpeaIoJaraBIIeiicss HOBOW CUCTEMBI, €Cl e€ MOosiBJIeHHe OyIeT COMPOBOXKAATHCS TAKUMHU IPEATIONOKEHUSMH, KaKk 00
3JIEMEHTax JIeryamx, 4eM Bofopoz. Ja MpUToM B Te BpeMeHa MaJlo KTO MHTEpECcOBaJICs IIPUPOIOI0 3hUpa, U K HEMY
HE OTHOCHJIM 3JICKTPHYECKUX SIBJICHWI, YTO B CYLIIHOCTH W NpUIAio 3(upy ocoOblil M HOBHI uHTepec. Temneps ke,
KOrja CTajo He MOAJekaTh HU MajleillleMy COMHEHHIO, YTO mpej Toi I rpymnmoii, B KOTOpo#l AOJKHO MOMeIlaTh
BOJOPOJ, CYLIECTBYET HyJieBasi IPYyIIa, MPeICTaBUTENN KOTOPOH MMEIOT Beca aTOMOB MEHBIIHE, YeM Yy 3JIEMEHTOB |

(171 N3 Hux

TPYIIIBL, MHE KaXeTCsl HEBO3MOXKHBIM OTPUIIATh CYLIECTBOBAHUE JI€MEHTOB OoJiee JIETKUX, YeM BOAOPOL.
oOpaTM BHMUMaHHUE crepBa Ha 37eMeHT 1-ro psga O-i rpynmsl. Ero osnaumm yepe3 y. Emy, oueBuuaHo, OyayT

MMpUHALJICKATh KOPEHHBIC CBOMCTBa AProHOBLIX I'a30B.
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[nlml: 'ffggﬁfiaﬁmy' B?&ﬂ;},&%m' OneMeHTH YeTHHX PANOB
H rpyonaM {CTPOHE): ORHMCIIE  ——
0 0 Ar=388 Kr=818 Xe==128 — —
R20 I K=38915 Rb=855 Cs=1829 - —_
RO I Ca=40,1 Sr=87,8 Ba = 137,4 — Rd=225
R203 I Sc=44,1 Y =890 La=1889 Yb=173 -
RO? IV Ti=48, Zr =906, Ce=140,2 — Th = 2325
R205 Vv V=512 Nb =940 — Ta =188 —
RO3 VI Cr=521 Mo ==96,0 -_ W=184 U=238,5
Tl'asoofp. Beicmue R207 VO Ma=—650 Ao - B
BONOPOR- cOneo0p. T'pymns Jlervafmoue THOHYECKHE Fe =559 Ru==101,7 — 0s==191
HEE COel.  ONMOIL i VII} Co=59 Rh=103,0 — Ir=193
0 0 H=1008 He=4,0 Ne=199 Ni=295 Pd =106,6 —_ Pt=1948
R20 I Li=708 Na=25,05 Cu=636 Ag=1079 - Au=197,2
RO I Be=91 Mg=2436 Zn—854  Cd==1124 - Hg=200,0
R203 i B=11,0 Al=271 Ga == 70,0 In=1150 - T1==204,1
RH* RO? v C=120 Si=282 Ge=173,5 Sn==119,0 — Pb == 206,%
RH?  R20s v N==1401 P =310 As =750 Sb ==120,2 - Bi=208,5
RH? RO3 Vi 0=18,00 S=258206 Se=179,2 Te==127 - —
RH R207 Vi F=100 Cl =385,45 Br = 79,95 J==127 —_ —_
0 0 0 He=40 Ne=199 Ar=38 Kr=818 Xe=128 — P

DneMeHTH HeYeTHHX PANOB

Ho nipesxjie Bcero ciie[lyeT mojay4uTh MOHSATHE O €ro aTOMHOM Bece. [[ist mostyueHus: mpuOIMAKEHHOTO TOHATHSI O HEM,
00paTiMCsl K M3MEHSIOMEMYCsl OTHOIIICHUIO MEXy BecaMUd aTOMOB JIBYX 3JIEMEHTOB TOW K€ TPYIIIBI U3 COCEIHUX
psnoB. Haunnas ¢ Ce=140 u Sn=119 (3gecp 310 OoTHOLIEHHE paBHO 1,18), OTHOLIEHNWE 3TO MPU MEPEXOJE B HUBLIME
TPYINIIBl U Psifibl SIBHO W JIOBOJILHO MPaBWIBHO (Cylsl MO Mepe BO3MOXKHBIX MOTPEIIHOCTEN) BO3pacTaeT Mo Mepe
YMEHBIIeH!s] aTOMHOTO Beca CpaBHHMBaeMbIX 3jeMeHTOB. Ho ™Mbl HaunHem pacuer yumb ¢ Cl =35,45, moromy,
BO-TIEPBBIX, UYTO MHTEPEC B MICKOMOM CMBIC]IE MOXET ObITh TOJIBKO IS JIETYAMIIIMX 3JIEMEHTOB, BO-BTOPHIX, TOTOMY,
YTO Ui TUX MOCIEOHUX OTHICKMBAEMOE OTHOIICHWE HAXOOUTCS TOYHEe, W, B-TPETbUX, MOTOMY, YTO XJIOPOM
KOHYAIOTCSI MaJjible MepUojibl TUMMYEeCKUX 3jeMeHToB (rae HeT VIII rpynmbl U MO KOHIIAM MaJIbIX MEPUOJIOB CTOSIT
IIEIOYHbIE METAJLIBI M TAJOU/IbI), CPEM KOTOPHIX JOJDKHBI OBITh M 3JIEMEHTHI OoJiee JIerkue, yeM Bogopoa. Tak Kak

aTOMHBIN Bec xJiopa=35,45, a propa=19,0, To otHomenue Cl : F=35,45 : 19,0=1,86, TO TOUHO TaKke HAXOAUM:

I'pymma VII Cl:F=1,86

" VI S:0=2,00

" V. P:N=221

" IV Si:C=2,37

" I Al:B=245
" I Mg Be=2,67
" I Na:Li=3.28

" 0 Ne: He =4,98

W3 3storo MOXHO cjesaTh 3aK/II0YEHHe, YTO HAXOAMMOE OTHOLIEHHE B JAHHOM psiie SIBHO M MOCJEIOBATEIbHO
YBEJIMUYMBACTCS [P NIEPEXOie OT BBICIIMX IPYII K HU3IIMM, U iputoM st I u O-i rpynmsl OHO u3MeHsieTcst Hauboiee
6pbicTpo. TloaTomMy nokHO mMoJsarath, uto otHouieHue He : y Oyner 3HauurtesnsHo Oosee oTHoumeHus Li : H, a ato
nocyenHee = 6,97, cienoareibHo, oTHOIeHHe He : y Oyzer no kpaiinei mepe = 10, a, BeposATHO, 4TO OHO OyzeT ere
3HaYMTENIbHee. A MOTOMY, Tak Kak aTomHbid Bec He=4,0, To aToMHBII Bec y OyzaeT He Oojiee 4’0/ 1o TO €cTb He Oostee
0.4, a BEeposITHO, UTO ele MeHee 3TOro. TakuM aHAJIOroM rejusi, ObITh MOXKET, JOJDKHO CUYeCTh KOPOHHM, KOTOPOro
CIIEKTP, SICHO BUJIIMBIIl B COJIHEUHOM KOPOHE BBIIIIE, TO €CTh JANbIIE OT COJIHIIA, YeM CIIEKTP BOAOPO/A, MPE/ICTABIISET
NPOCTOTY, MOAOOHYI0 MPOCTOTE CHEKTpa TeNHsl, Y4TO JaeT HEeKOTOpPOe PydaTesNbCTBO 32 TO, YTO OH OTBEYAET rasy,
CXOJHOMY C rejieM, npeayragaHHomy JIokeepoM u p. no crektpy. FOHr u Xapksec npu cosHeyHoOM 3aTMeHnu 1869

roza, HE3aBUCUMO ApYr OT ApYyra, YCTAHOBUJIA CIIEKTP ITOr'O, €IC JOHbIHE Boo6pa>1<aeM0r0, 9JICMCHTA, KOTOprfI 0co00
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XapaKTepusyeTcsl sIpKO-3€JICHOI0 JIMHUEI0 C JUIMHOW BOJHBI 531,7 MWIUIMOHHBIX MWJUIMMETpa (MM WU, TO €cTb
THICSIYHBIX MUKpOHA, MO o3HaueHmo Pomnmanga 5317, nmo mkane Kupxroda 1474), xak remuil xapakrepusyercs
xenroio uaKeo: 587 pu. Hasuan, Aunpeomn u CanbBagopu, uccienys (1898) ByskaHmueckue raspl, MojJaraior, Cyas
IO CIIEKTPY, YTO B HUX BUJIEJNIH CJIE/Ibl KOPOHMS. A Tak Kak JMHUM KOPOHMS yIajoch HaOMoAaTh Jake Ha pacCTOSTHUN
MHOTUX PaJHyCOB COJIHLA BBILIE ero aTMocephl ¥ MPOTYOepaHLi, TaM, T1e ¥ BOZOPOJHBIX JIMHHUH yKe HE BUAHO, TO
KOPOHHMIO HAJI0 MPHUIUCATh MEHBIINIA BEC aTOMa U MEHBIIYIO IJIOTHOCTb, YEM BOAOPOAY. A Tak Kak [ Tejus, aproHa
U VX aHAJIOTOB, CyAsl 110 OTHOLISHHIO JBYX TEIIOEMKOCTEH (1P MOCTOSHHOM [JABJICHUH U TPU HOCTOSITHHOM 00beMe),
JOJDKHO yMaTb, YTO YacTHUIIA, TO €CTh KOJMYECTBO BEIleCcTBa, 3aHMUMalolee Mo 3akoHy ABorajgpo—Kepapa oobem,
PaBHBII ¢ 00BEMOM 2-X BECOBBIX YacTell BOZOPO/a, COAEPKHT JIMIIb OJUH aToM (KaK Yy PTYTH, KaaMus U OOJBIIMHCTBA
MetayuioB), To ecnu 0,4 ecTb HaMOOJIBIIMA BeC aToMa 3JIEMEHTa y, TO IUIOTHOCTh 3TOTO Tas3a, MO OTHOMIEHHIO K

BOJIOPO.Y, A0JKHA ObITh MeHee 0,2.

CrieioBaTebHO 4YACTHIIBI 3TOTO raza OyayT — IO
HE])I(],EH‘-IEEKZF[ CHCTBMA 3JIeMEHTOB: N0 IPynmams W pPAgaMb.

paC‘IéTaM KHMHETHYECKON TEOpPHU T'a30B — ABUTATbHCH -

| | "TPYNUE 3NEMEHTOB b
B 2,24 pa3za ObicTpee BOAOpOIa, W €CIH YKE st (& o T 1 1 m v | v | v wm o
BOJOpOJAa M Jake TeNsl CKOPOCTb COOCTBEHHOTO 0 = ‘ — = -] =] = | ]
MOCTYNATEbHOTO JABKEHHS YaCcTHIl, KaK CTapasvch 1 yf ::,; B I A R R
nokaszatb Croneil (Stoney) B 1894—1898 rr. (The L M T
Astro-physical Journal, VII, ctp. 38) u Porosckuii B 2 i*jg LZ. :?;% B 106: N ::ti: o ‘
1899r. («MsBectmss P.  AcCTpoHOMHYECKOTO ERA | dan “‘]}}if'i .;"“l, . \e
obmecta», Bbi. VI, crp. 10), TakoBa, 4to HX ’ ":mfr"wjfﬁ"i naf,g‘lbi}rﬁoz S—
YACTHIIBI MOTYT BBHICKAKUBATh U3 Cpephl MPUTKEHUS dlA K G I\Era cr1 ‘ ‘rman ?ejc(?NJu (Cu)é
3eMIIy, 181 1o ras, KOTOporo IUIOTHOCTb, IO KpaiHe: | ) e AR

5 Cul Zn As Se| I

75 79,2
[ |Bpmo- | Py- T Tmp H[ui"lno.m;.' ) |
TOED Oumif. | mif. Tpil. KOHIM. 6ifl. aenn, | reniil. nift 2axifl 1
JOJKHO CYUTAaThb BO3MOXHBIM JIMIIb B aTMoccpepe | 6  Kr | Rb Sr Y Zr Nb Mo — Ru Rh Pd (Ag)|

| 81,8 |85 [s78  [890 90,6 (94,0 96,0 101,7 10,0 106,5 |
Hax| Hu Oo-{  Oype|  Tex |
uifl. i, |

Mepe, B 5 pa3 MeHbIlle, YeM BOJIOPOJA, MOJABHO

63,61

CBE€THJIA CTOJIb FpOMaHHOf/’I MacCcChbl, Kak COJIHECYHasd. Ho '

; ‘ o e By

. . . 7 i Cd, Jn Sn| Sb| Te I |

BCE ke 3TOT y, TO €CTh KOPOHHH WIIM WHOW ra3 ¢ I 24 150 90 oz wer| wen |

| Kee- 1 Ba- Jlag- Ile- |

| |Hus. | sin. pitt. am ift I

IUIOTHOCTBIO OKOJo (0,2 — 1O OTHOIIEHUIO K (8/Xe Cs Ba |la Ce |— |— |— |— — — |

| 198 1329 1874|1389  |1402 I

BOJOPONY, HE MOXET ObITh HUKOUM 00pa3oM i ; ' |
q — = _ _ _ N

MUPOBBIM 3(PUPOM; €0 IJIOTHOCTD (110 BOAOPOAY) AJIS

| T [Hrrep- | |Tas- |Bomg- | Oc- Upe- Maa-

difi. Taxn. | paus wifl, wifl. TEEA. |
I — — |— |Yb — |Ta | W — 0s Jr Pt (Au)|
| | | 1173 | | 183 | 184 | | 191 193 1948 |
MUPOBBIX IMOJIAX, BBIPBETCA U3 Y3 3€MJIU, OIIATbL B HUX - | 3! prym) fTaain| Oo-f Buc- | | ‘

i | menm| x| |
A Hg T Pb| B —

|
|
197, 2000 2041 2069 2085 |

9TOTO BBICOKA, OH MOOPOAUT, ObITh MOXKET, U JO0JITO, B

clyJailHO BOpBeTcs, HO Bce ke U3 cdepsl ?

T [Pz, | (Topin. | ~ | Vpaus.
— Rd | — Th

295 | 12325 | 2385

TIPUTSDKEHWS] COJTHIIA HE BBIPBETCS, a, KOHEYHO, (12| —
MeXOy 3BE3AaMH HAWIyTCs M IOMACCHMBHee Hallen

. doroBocnponsBeneHre TaOIULBL, «[IOMbITKa XMMUYECKOTO TOHUMAaHWS
LHEHTPAJIbHOU  3BE3/bI. ATomBl  Ke 3(1)I/Ipa HaJl0

MHpoBoro 3¢upa», CII6., 1905, ctp. 25

MpeACTaBUTh HE HWHa4ye, KakK CIIOCOOHBIMU

mpeoaoneBaTbh Aaxe COJTHECYHOC MPUTAKECHUE, CBO60)IHO HaloJIHAIMWMHA BCE MPOCTPAHCTBO U BE31€ MOryHIMMH
MPOHUKATh. DTOT NEMEHT Y, OJIHAKO, HEOOXOUM JIJIsl TOTO, YTOObI YMCTBEHHO MOI00PAThCS K TOMY HaWJerdauiiemy,

a [IoToMy " HanOoJIee 6I)ICTpO ABUKYHIEMYCH DJIEMEHTY X, KOTOprﬁ, IO MOEMY pasyMEHUI0, MOKHO CUMTATb 9CI)I/IpOM.

,HJIH rejiisd, aproHa 1 uX aHaJoroB HOJIKHO OBLIIO MPU3HATh CBEPX OOBIYHBIX rpynin — XUMHWYECKU ,I[CflCTByIOH.[HX
9JIEMEHTOB — HYJIEBYIO TpyIIly HMHEPTHBIX — B XHUMHWYECKOM CMBICJIC — 3JIEMEHTOB, CTaBIIUX OCA3A€MbIMU,

6J1aro;[ap${ 06pa3u0130171 Ha6HIO,£[aT€JII>HOCTI/I Pamzas. TCHCpB OHM CTaJIM BCEM [JOOCTYIIHBIMU Ta3aMH, YYXKIAbIMU
XUMHYECKHUX CHOPOBOK, TO €CTbh OTJIMYAIOIIIUMUCHA CHCHI/I(I)I/I‘{GCKI/IM CBOMCTBOM He NPpUTATUBATLCA HU APYT K APYyry, HU
K JApyruM aromMaMm, KOrjga pacCTossHHMA MaJjlbl, HO BCE K€ 06J1az[a101m/1x, KOHE€YHO, BE€COMOCTBIO, TO €CTb
NOAYMHAIOMINXCA 3aKOHaM TOIo MEXAaHMYECKOI'o TMPUTAKCHUA Ha pacCTOAHUAX, KOTOPOEC JIMIIEHO CJIEJ0B

CHGI_[I/I(I)I/I‘ICCKI/I XUMHYCCKOIO IMPUTAKCHUSA, KaK MOKHO BUIACTb M3 OIBITOB Heiotona u Beccenst ¢ MaATHUKaMu W3
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pa3HbIX BelecTB. BcemupHoe TAroTeHue, Tak WM MHAYe, ellle MOKHO HaJlesAThCs MMOHATH TP MOMOIIM JABICHUHA WIN
yIapoB, IPOM3BOJMMBIX CO BCEX CTOPOH, HO XMMUYECKOE TATOTEHHE, HAUMHAIOLIee IEHCTBOBATD JIMIb IPU HUYTOXHO
MaJbIX PACCTOSTHUSIX, OCTAHETCsl em€ [OJro — TIOCHe TOCTHKeHUs TMPUYMHBI TATOTEHUS — 3JIEMEHTapHBIM,

HCXOIHBIM ¥ HEMOHATHBIM JIIOSIM, TeM OoJiee, UYTO OHO JIJIST Pa3HBIX aTOMOB BeChbMa HEOJMHAKOBO. 3a/1a4a 0 MUPOBOM
acupe, Oosiee WM MEHee TECHO CBSI3aHHAsI C 3a/]aUel0 TATOTeHU s, IeJIaeTCsl MPOIIle, KOr/ia OT He€ COBEPLIEHHO OTHSTh
BOIPOC O XUMUYECKOM MPUTSKEHUU aTOMOB 3(upa, a, MOMEIast ero B HyJIeBYIO I'PYIIy, Mbl 3TOroO U gocturaeM. Ho B
9TOW TpyIIe, 3a JIEMEHTOM Yy, He OCTaeTcsl MecTa JUisl elle OoJsiee JIETKOro 3JeMeHTa, KaKuM U HaJo NpeICTaBUTh
acup, ecnu psIB JMEMEHTOB HAYMHATH C 1-TO, TO eCTh ¢ TOro, rae BoxopoAd. [lostomMy s mpubaBIsio B MOCIEeTHEM
BUIOM3MEHEHUHN pacIipe/ieIeHHs JIEMEHTOB 110 TPYIIaM U psaM He TOJIBKO HyJIEBYIO IPYIINy, HO U HYJEBOH psf, U

. ; 19
Ha MECTO B HYJIEBOM I'DYIIIC U B HYJIEBOM PAAC MOMELICH 9JIEMEHT X, (191

KOTOPBIA U Pelaloch CYUTATh, BO-MIEPBBIX,
HaWIeryamimM M3 BCEX SJEMEHTOB, KaK MO IUIOTHOCTH, TaK M IO aTOMHOMY BeCy, BO-BTOpBIX, HauObICTpee
JBYDKYIIAMCS Ta30M, B-TPEThHUX, HAUMEHEe CHOCOOHBIM K OOpa30BaHUIO C KAKWMHU-JIHOO APYTUMH aTOMaMU WA
YACTUIIAMM  OINPEIEICHHBIX CKOJBKO-IMOO MPOYHBIX COEIUHEHWH, W, B-YETBEPTBIX,— 3JIEMEHTOM, BCIOJY

pacrpoCTpaHEHHBIM U BCE MPOHUKAIOIIMM, Kak MUpPOBOW 3¢pup. KoHeuHo, 3T0 ecTb rurore3a, HO BbI3bIBaeMasi He
OJJHUMH «pab0UYMMK» MOTPEOHOCTSIMH, a MPSIMO — pPEeaIbHbIM CTPEMJICHHEM 3aMKHYTh peajlbHyI0 MEepHOJUYECcKYI0
CUCTEMY M3BECTHBIX XUMHUUYECKUX 3JIEMEHTOB MPEIESIOM WM T'PaHbI0 HU3LIEro pa3Mepa aTOMOB, YEM sI HE XOUy U He
MOT'y CUMTATh MPOCTOW HYJIb — Macchl. He mpencTaBisisi cebe BOZMOXHOCTH CIIOKEHUsI M3BECTHBIX JIEMEHTOB U3
BOAOPOAA, s1 HE MOTY CUMTaTh MX U CJIOXKEHHBIMU U3 dJIEMEHTa X, XOTsI OH Jierde Bcex Apyrux. He mory momyctuTb
STOI MBICJIM HE TOJIBKO TIOTOMY, YTO HUYTO HE HABOIUT MBICIIEH Ha BO3MOKHOCTD NPEBPAILEHUsI OAHUX JEMEHTOB B
Jpyrye, U eciiv OBl 3JIeMEeHTHl OBUTM CIIOKHBIMHU TEJIaMU, TaK WA MHAYE 3TO OTPa3HIOCh OBl B OMBITaX, HO OCOOEHHO
MOTOMY, YTO HE BHJHO NPU JOMYIIEHUH CJIOKHOCTH JIEMEHTOB HUKAKMX BBITOJ] WJIM YIIPOILIEHUsI B IOHMMAaHUU TeNl U
SIBJIEHUI NpUpOAbl. A Korja MHE rOBOPST, YTO €JUHCTBO MaTepuaia, U3 KOTOPOTO CIOXUJIMCH JIEMEHThI, OTBEUAET
CTpEeMJICHHIO K €AWHCTBY BO BCEM, TO s CBOXY 3TO CTpeMJIeHHE K TOMY, C Yero HauyaTra 3Ta CTaThs, TO €CTh K
Hen30e:KHON HEOOXOAUMOCTH OTJIMYUTh B KOPHE BEIECTBO, CHITY U JIyX, ¥ TOBOPIO, UTO 3aYaTKN WHIVBHUIYaJTbHOCTH,
CYIIECTBYIOLIIME B MaTepHabHBIX 3JIEMEHTaX, MpOolle [IONyCTUTh, 4YeM B 4YEM-TMO0 WHOM, a 0e3 pa3BUTHUs
WHIUBUIYATPHOCTH HHWKAaK HeNb3s NpPU3HATh HUKakoi oOmHoctu. CJIOBOM, s He BUXY HHKAaKOH IenW B
MpeciieIOBAHUN MBICIM 00 €IMHCTBE BEIECTBa, a BHXKY SICHYIO 1IeJib KaK B HEOOXONMMOCTH TNpPU3HAHUS €IWHCTBA
MHUpPOBOTO 3pupa, TaKk U B PEATU3UPOBAHUU MOHATHUS O HEM, KaK O MOCJEAHEN I'paHW TOro Mpolecca, KOTOPbIM
CJIOXKWIIUCH BCE JIPyrMe aTOMbl 3JIEMEHTOB, a U3 HUX Bce BellecTBa. [[Jiss MEHs 9TOT poj eMHCTBA ropasjio OoJiblie
TOBOPUT PEaTbHOMY MBIIUICHUIO, YEM TOHSATHE O CJIOXKEHUHU IJIEMEHTOB U3 €IUHON MEepPBUYHON Marepuu. 3agady
TSATOTEHUS W 3aj1a4¥ BCeW SHEPreTHKH HEelb3sl MPEACTABUTh PeasibHO PelIEHHBIMU Oe3 peaslbHOro MOHUMaHus 3¢upa,
Kak MUPOBOW cpefpl, MEpeaiollell SHEPTruI0 Ha paccTOsIHUAX. PeanbHOro ke MoHMMaHus 3¢pupa Helb3sl AOCTUYb,
WUTHOPHPYS €ro XUMHU3M U HE CUUTasl €r0 JIEMEHTAPHBIM BEIIECTBOM; dJIEMEHTAPHBIE JKe BEIECTBA HIHE HEMBICIMIMBI
06e3 TOAYMHEHWS WX MepUOAMYEeCKON 3aKOHHOCTH. [103TOMY S TOCTapaioch 3aKIOUYUTh CBOK TMOMBITKY TAKWMU
CJIE/ICTBUSIMU BBIIIIE BBICKQ3aHHOTO TMOHATHS O TpUpoe 3(prpa, KOTOpbIe MPEICTABISIIOT BO3MOXHOCTD OIBITHOTO, TO
€CTh B KOHIIE KOHIIOB PEaTMCTUIECKOTO N3YUSHHUsI STOTO BEIeCTBa, XOTs €ro, ObITh MOXKET, U HeJb3s1 HU YeJUHUTh, HU

C 4eM-JIM0O MPOYHO COEAMHUTD, HU KaK-JIUOO YJIOBUTS.

Eciu a5 neMenTa y MOXHO ObLIO, KaK C/IEJIAHO BBIIIE, CKOJIBKO-IMOO CYIUTh O BeCe aTOMa Ha OCHOBAHUM TOTO, 4TO
CTaJI0 M3BECTHBIM IO OTHOIICHUIO K TEJIHI0, TO 3TOTO HEeJIb3sI B TAKOU K€ Mepe ClIeNIaTh HhIHE B OTHOIIICHUM K SJIEMEHTY
X, TIOTOMY YTO OH JIKHUT Ha I'PaHy, B Ipefiesie, OKOJIO HYJEBOH TOUKHM aTOMHBIX BECOB, a CYAUTh IO aHAJIOTaM Tesus O
MaJIOM aTOMHOM Bece X Hellb3sl y&Ke TIOTOMY, UYTO TOYHOCTh M3BECTHBIX 3JIeCh YMCET OUCHb HEBEIIMKA, JeJI0 XKe UIET,
OYEBUIIHO, 00 04eHb MAJIOM Bece. OIHAKO, €CIM 3aMETUTD, YTO OTHOLIEHHE aTOMHBIX BecoB Xe:Kr = 1,56:1 , Kr:Ar =
2,15:1 u Ar:He = 9,50:1, To mo mapaboine 2-ro mopsiika HaiaéMm, uto oTHomenue He:x = 23,6:1, To ecth, eciu
He=4,0, Bemunna atomHoro Beca x=0,17, 4TO ZOJKHO CUMTATh 32 HAMBBICIIYIO U3 BO3MOKHBIX BeJHuuH. ['opaszno
BeposiTHee MPHUHATH BEC aTOMa X €IlE¢ BO MHOTO pa3 MEHBIIMI U BOT Ha KaKUX OCHOBaHWSX. ECM MICKOMBIN ra3 ecTh
aHaJIOT TeJvs, TO B €ro YacTHIe JOJDKHO MPHU3HATh COJepKaHNe OIHOTO (a He AByX — Kak Ui BOAOPOJa, KHCIOpoaa

U T. I1. TPOCTBIX FaBOB) aToMa, a MOTOMY IUIOTHOCTB rada o BOAOPOAY AOJIKHA OBITh OJIM3KA K IOJIOBMHE aTOMHOIO
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Beca, cuMTasi Bec atomMa Bojgopoaa = | wim, Tounee, 1,008, Kak JOMKHO NpW3HABAaTh, IPUHMMAs aTOMHBIA Bec
kucaopoa (yciaoBHO)=16. [ToaTomy a1 KCKOMOTO rasa IJIOTHOCTD M0 BOAOPOAY paBHa Xx/2, €ClIM Ype3 X 03HAYATh €ro
aTOMHbI Bec. YToObl Hall ra3 MOr ObITh BCIOLY B MHpE PACIpOCTPAHEHHBIM, OH JIOJUKEH WUMETh CTOJIb MAJyIo
IUIOTHOCTh B OTHOIIEHWH BOAOpOAa (TO ecTh Hamie x/2), 4TOOBl ero COOCTBEHHOE ITOCTYIAaTeNIbHOE YACTUYHOE
JBIKEHUE TO3BOJISIO €MY BBIPBHIBATHCS U3 Cpepbl MPUTSKEHUS HE TOJNBKO 3€MJIM, HE TOJNBKO COJIHIIA, HO M BCSKUX
COJIHII, TO €CTb 3BE3J,, MHAYe ITOT Ta3 CKOMWICSA Obl OKOJIO HAMOOJBIIMX MAacC M He MOr Obl HAITOJIHUTH BCETO
MPOCTPAHCTBA. (20] CKOpOCTh k€ TOro COOCTBEHHOTO, OBICTPOrO YaCTHYHOIO JBHMXXEHUH, KOTOPBIM OIpeIessieTcs
ra3oBoe JIaBJIeHHEe COOOPa3HO YHCITY YIAPSIONINX YACTHIl U UX KUBOW CHUIIE, ONPEHeISeTCs 0 KHHETUIESCKOW Teoprr
ra30B BBIP2KEHUEM, COJCPKAIIMM IOCTOSHHYI0 BEJIMUMHY (3aBUCSINYI0 OT M30paHHBIX EAWHHUI] Ul WU3MEpEeHHI
JaBJIEHUS1, TEMIIEPATyP, IVIOTHOCTEN U CKOPOCTH), JEJIEHHYIO HA KBAaPAaTHBII KOPEHb U3 MJIOTHOCTU ra3a Mo BOAOPOAY
1 YMHOXEHHYIO Ha KBaJIpaTHBIA KOpeHb U3 ABywieHa (1 + af), BEIpaXalollero pacuIMpeHus ra3oB OT TEMIIePaTyphl.
His Bogopoaa (miotHoctb=1) nipu 1=0° cpeHsiss CKOPOCTb JABUKEHHUS YaCTHIl BHICUMTHIBAETCSI HA OCHOBAaHUM TOTO,
yTo JUTp Bojopoaa npu 0° u npu naBneHny B 760 muutmMmerpoB BecuT noutd poBHO 0,09 rpamma, paBHO©O 1843
MeTpaM B CeKyHAy, Uit kuciopoaa mpu 0° okoio 461 merp, (MOTOMY 4TO IUIOTHOCTH €ro B 16 pa3 Ooee IIOTHOCTA

BOJIOPOJA), TO €CTh paBHa 1843, nejieHHBIM HA /1, WK Ha 4, U T. 1. HamoMHI0o uMTartensam, YTo eciu He abCoMOTHAs

BEJIMUMHA TON CKOpPOCTH, TO OTHOCHUTEJIbHOE e€ M3MEHEeHHue U CyIIECTBOBAHNE CaMOOBITHOTO 6bICTp0FO JBUKCHUA

21 o
ra30BbIX YaCTUIl — MPAMO BHUIAHBI U3 OIIbITa UCTECYEHHNA Ia30B U3 MOPUCTBIX COCYJ0B (21] WM U3 TOHKUX OTBEPCTUM,

TaK 4TO XOTSI TYyT OCHOBaHHME TMIIOTETHYECKOE [22], HO pealbHasi YBEPEHHOCTb B CYIIECTBOBAHWH OIKCHIBAEMOTO
JBUKEHUS Ta30BBIX YACTHUI] OYEBMIHA, JaXe OHA e[Ba JIM MEHee YBEPEeHHOCTH B TOM, YTO 3eMJIsl BpalllaeTcs, a He
CTOUT Ha MeCTe, XOTs HM TOTO, HM 3TOTr0 ABMKEHHUS IJIa3 NPsAMO M He BUAWT. M3 MOHATHA O paccMaTpHBaeMBIX
JBUKEHUSAX Ta30BbIX YACTHUL] CIIEYET, YTO CKOPOCTh BO3PACTAET IO Mepe MOHMKEHHUS OTHOCUTENIBHOM (110 BOJOPOAY)
IUIOTHOCTH Ta3a (TIpUpoJe ero MpHCYIell) U Mo Mepe MOBBIIIEHHs TEMIIepaTyphl (II0 CTOTpagyCHOMY TEPMOMETPY), HO
BOBCE HE 3aBHCHUT OT KOJIMYECTBA YacTUI] (YeM oIpejielisieTcs JaBjeHue), CoaepKaluxcs B JaHHOM 00bEMe, U eciu

WICKOMBIH HAIIl Ta3 MIMEET aTOMHBIN BEC X U IJIOTHOCTH MO BOJOPO/Y paBHA X/2, TO CKOPOCTh JBIKEHUS €T0 YACTHII:

/ D
v = 1843 M
T

B 3TOM BbIpa)keHUM X €CTh UCKOMasl BEJIMYMHA Beca aToMa, 1Jisl ONpejieieHUsi KOTOPOro HaJo 3HaTbh, BO-NIEPBHIX, 7, a
BO-BTOPBIX, V, TO €CTh TAKYI0 CKOPOCTb, KOTOPAsl JIOMYCTHIIA Obl BO3MOXKHOCTb BMKYIIIUMCSI YACTUIIAM BBIPBIBATHCS U3
chepbl IPUTSIKEHUsT 3¢MJIM, COJTHITA U 3BE3J WM IPUOOPECTh CKOPOCTh TOTO MOPsKa, C KOTOPOI B pacckase JKiomnsa

BepHa 3atymMaHo ObUIO ITYCTHUTD C 3MJIM PO Ha JIYHY.

Yro KacaeTcsi 10 TeMIepaTypbl HeOECHOrO IMPOCTPAHCTBA, TO €€ CUUTAIOT MHU(PHYECKO TOJIBKO Te, KTO OTPUIAET
MaTepuaJbHOCTh 3(pHpa, MOTOMY YTO TeMIepaTypa IOJIHOM IyCTOTHI WJIM ITPOCTPAHCTBA, JIMIIEHHOTO BEIECTBA, HE
MBICTIIMA, ¥ BBEICHHBIH B TaKOE MPOCTPAHCTBO TSDKENBIN NMPEAMET, HANPUMED adpOJIMT WM TEPMOMETP, HOJDKEH
W3MEHATh TEMIIEPaTypy He OT NMPUKOCHOBEHUS C OKPYXKAloLIeH CPejIoN, a JIMIIb OT JIyYeHCIyCKaHHs W IOTJIOIIeHU S
Jqyurctoi TernoThl. Ho ecin HeGecHoe MpOCTpaHCTBO HATIOJNHEHO BELECTBOM 3(pupa, TO eMy He TOJBKO MOXHO, HO U
JOJDKHO TIPUMKCHIBATH CBOIO TEMIIEPaTypy, U OHA, OYEBHAHO, HE MOXKET OBITh PABHOIO TemIleparype aOCOJIOTHOTO
HyJIA, 231 yro JaBHO CTaJIO SICHBIM BO BCEOOLIEM CO3HAHMH, a MOTOMY pPa3sHOOOpPa3HEHIIMMH MyTsSMH HaBeIEHHUs
(vanykym) co BpemeH Ilymbe crpemsTcs HallTH 3Ty TeMIeEpaTypy, HO 51 CUMTAal0 HEYMECTHBIM BJaBaThCs B
noApoOHOCTH 3TOoro npeamMera. CKaky TOJBKO, YTO HUKTO He HAaXOQWJI 3Ty Temrepatypy Huxke -150° u He cuurtan
Bhle -40°, 0OBIKHOBEHHO ke Ipesessl mpusHaloT oT —100° 1o —60°; TOYHOCTH ke WM TOJHOW ONpeeéHHOCTH
JAHHBIX 371€Ch U KIATh HEJIb3s, Ja ¥ BEPOSTHO, YTO yXkKe OT OJHOW Pa3HOCTH JIyUeHCITyCKaHUs pa3Hble 00IacTu Heba He
OyIyT MMETh BIIOJIHE TOXAECTBEHHOH TeMnepatypsl. [IpuroM, 1uist npuOIMAKEHHOTO pacuéra NCKOMOTO X BCe 3HAUSHU S
BeJIMuuHbI 1 0T -100° 10 -60° moyTH He MMEIT HMKAKOrO 3HAYEHHUs], TaK KaK MOXHO (1o I) MCKaTh TOJBKO BBICIIMM
npeJiesl BO3MOXKHBIX X U O TOYHOCTU YMCJIa 3[eCh HE MOXET ObITh U peud; TpeOyeTcsl TOJNBKO IMOJTYyYHUTh MOHSTHE O
mopsiAKe, K KoTopoMy oTHocUTcs X. [loaTomy mpumem cpeanioio Temmepatrypy t=-80°. (Torga mpu o = 0,00367 [24]) I

¢opmyna gact
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e X eCTh aTOMHBIA BEC HCKOMOTO Ia3000pa3HOro 3jeMeHTa — M0 BOJOPOAY — (IUIOTHOCTh IO BOIOPOAY ke=x/2), a
U CKOPOCTh COOCTBEHHOT'O TIOCTYIATENFHOTO IBIKEHUs ero Jactul] npu —80°, BepakeHHAasl B MeTpaxX B CEKYHIY.
BoT 3Ta-TO CKOPOCTDH U U JIOJKHA ObITH OOJIBIIEIO, YEM Y YACTHII Fa30B, MOTYIIMX BBIPHIBATHCS U3 Chepbl MPUTSIKEHUSI

3€MJIM, COJIHIIA U BCAKUX UHBIX CBETHUJIL. K pacqéTy 3TOH CKOPOCTH TEIIEPb U 06paTI/IMCH.

U3BecTHO, 4TO Teso, OpOIIEHHOE BBEpX, MaJaeT OOpaTHO, OMKChIBAs TPAEKTOPHUIO, (popMa KOTOPOH OIpeeseTcs
OCHOBHOIO MapadoJIolo, U B3JIETAET TEM BBHIIIIE, [P TOM K€ HarpaBJieHUHd OpPOCaHUsi, YeM OOJibliie COOOIIEHHAsS eMy
HavaIbHasi CKOPOCTb, ¥ IOHATHO, YTO (TIOMUMO COTIPOTHBIICHUSI BO3/IyXa, KOTOPOTO HET Ha IpaHHUIle aTMOC(epHl, IIe U
BeJIeTCsl JATbHEUIINA PacyéT) CKOPOCTh MOXKET ObITh JOBEAEHA O TAaKOH, 4TO OpOIIEHHOE Tejo MepeseTUT chepy
3eMHOTO TPUTSDKEHUSI W TMAJeT Ha OPYroe CBETHIJIO WIM CTaHeT OOpaIaThCs, KaK CIIyTHUK OKOJIO 3€MJIU IO 3aKOHY
BceoOIIero TAroreHus. MexaHuka (KMHEMAaTUKA) pelaeT 3aJady O HaXOXJACHUU TaKOW CKOPOCTH, U 1, Uil SICHOCTH,
COIIUTIOCh Ha pelreHre B Kypce mpodeccopa . K. BoosméBa («Kypc aHamurmdeckodl MexaHukw», 11 9acTh, w3m.

1883 r., ctp. 118—123), rae mokaszaHo, 4TO UCKOMasi CKOPOCTb, He NMPUHUMAsi BO BHUMaHUE IIEHTPOOESIKHOM CHJIBI 1
CONPOTHBJIEHHSI CPEJIbI, ONPEJIEIAETCS TEM, YTO OHA JIOJKHA ObITh OOJIbINE KBAIPATHOrO KOPHS U3 YIBOEHHOW MAaCChl
MpUTATABAIOIETO TEa, HCHéHHOﬁ Ha pacCTOAHUE OT LEHTpa MPUTAKECHUA OO T0171 TOYKHU, B KOTOpOﬁ OTBICKUBACTCA
CKOpocTh. Macca 3emim HaieTcsl B OCOOBIX (aOCOIIOTHBIX) €QVHUIIAX, WCXOMAIIMX W3 METpa, eCM 3HaeM, 4YTO
cpenHuii paguyc 3emiin=6 373 000 meTpam, U cpeiHee HaNpsKeHWE TSHKECTU Ha MOBEpXHOCTU 3eMiin=9,807 meTpos,
MOTOMY YTO HANpSDKEHHE TSHKECTH PaBHO Macce, NEeJICHHOW Ha KBagpaT PaccTOsIHWA (B HAIleM ciydae Ha KBaapar
3eMHOT0 pajauyca), OTKyJa Macca semmn=398.10'2, 12 OTcioga UCKOMasi CKOPOCTb OPOCAHKS C MIOBEPXHOCTH 3€MIIU
noykHa ObiTh Gosiee 11 190 metpoB B cexkynay. Eciu fesio uaér 00 yaaaeHun YacTuil ¢ TpaHu atMocephl, TO JOIKHO
B3ATh PaccTOsiHUE OT IeHTpa 3emu okojio 6 400 000 mMeTpoB, U TOrJa MONYYUTCS TpefebHasi CKOPOCTb, HEMHOTO
MeHbIIIasi, HO MOJ00HBIE PAa3HOCTH HE CTOSIT BHUMAaHMsI MPH TAKOM BOIMpOCe, Kak pa3Oupaemsbiii Hamu. OTcioga mno
dopmyrne II Bec aroma x rasa gomkeH ObiTh MeHee 0,038, 4TOOBI ra3 3TOT MOI CBOOOJHO BBIPHIBATHCA M3 3€MHOM
aTMocepsl B IMPOCTPAHCTBO. ['a3bl ¢ GONBIINM aTOMHBIM BECOM, CJIeIOBATEbHO, HEe TOJBKO BOIOPOM U TeJid, HO U

o o [26]
ra3 y (KOpoHHUiA?), MOTYT OCTaBaThCsl B 3eMHOH aTMocdepe.

Macca connra 6ymska k 325 000, eciau 3a eIUHUIYY MacC MPUHATH 3eMJIIO, CJIEIOBATENIbHO, a0COJIIOTHAS BEJIMYUHA
COJIHEYHOM Macchl OJM3Ka B TeX aOCOJIOTHBIX €IMHHUIIAX, B KOTOPBIX Macca 36MJ11/1=398-1012 K 129-1018. Panuyc
coiriia B 109,5 pa3 Oojblile 3eMHOrO, TO €CTh OJIM30K K 698~106 MeTpaMm. OTciofia HaxoAuM, YTO C COJHEUHOM
MOBEPXHOCTH MOTYT YAQISTHCS B TIPOCTPAHCTBO Tejla WJIM YACTUIBI, OONAJaoIIde CKOPOCThI0O HE MeHee
2-129-1018
698 - 108

aToma x rasa, mogoOHoro reimio, He Oonee, kak 0,000013, a MIOTHOCTP B JIBAa pa3a MEHBIIYIO, YeM ITO YHUCIIO.

, To ecTb okojio 608 000 metpoB B cekyHay. Ilo ¢opmyne (II) ans Takoil CKOPOCTH HAXOAUM BecC

CrenoBarenbHO, Y HICKOMOTO Ta3a, MOTYIIEro MPeACTaBIsATh 3(PUp, HAMOTHSAIOIINI BCEIEHHYIO, BEC aTOMAa U IUIOTHOCTh
JOJIKHBI OBITh, BO BCAKOM CJIyJae, MeHee YKa3aHHBIX. DTO IIOTOMY OCOOEHHO, UTO €CTh 3BE3]IbI, 00JIaIalolre MaccaMu
GOJIBIIIMMHU, YEM HAllla 3Be3/1a, TO €CTh COJIHIIE, KaK YOeK/IAloT UCCIIeOBAHUS JIBOMHBIX 3BE3]1, COCTABJISIONIME OJIUH U3
OJUCcTaTeNIbHBIX YCIIEXOB HOBEWINIEH acTPOHOMHUU. B 3TOM OTHOINEHWM W3BECTHBIA Haml acTpoHOM A. A. BaHOB,

teriepb uHcnektop [nmaBHoi Ilamatel Mep W BecoB, 00s3aTENbHO CHAOAUI MEHs CIEQYIIMMHU pe3yJibTaTaMu

HOBEUIINX I/ICCJ'[C,HOBEIHI/IfI, B TOM 4YMCJIe U T. besornonbekoro:

«BronHe onpenenéHHbe CBeIeHUsT MMEIOTCs1 oTHocuTenbHOo CHpuyca, JUist KoToporo ofmast Macca (ero
€aMOro M ero CHyTHHKa) oKaszaiach B 3,24 paza GoJblue mMacchl coiHua. Takoe onpenenenue TpeGoBaio

HE TOJIbBKO HCCJICAOBAHUSA OTHOCHUTC/IBHOI'O ABUKCHUSA obenx 3BE3/], HO U CBCILCHI/Iﬁ O Mapajurakce 3TOM
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cuctemsl. Ho nns Cupuyca, BeiencTBUE HEPaBHOMEPHOCTH €ro COOCTBEHHOTO IBWKEHHsS, OKa3aloch
BO3MOXXHBIM OINpEJenTh TakkKe ¥ B3aMMHOE OTHOIIEHWE MeXAy MaccaMu OOeux 3Be3sl, KOTopoe
okazanoch=2,05, a moroMy macca ofHo# 3Be3asl B 2,20, a mpyroi B 1,04 pa3a Oosbllie Macchl COJIHIIA.
Cam Cupuyc B 9 pa3 Apue HOPMaNbHOH 3Be31bl 1-i BeJMYMHBI, a IPKOCTh ero cmyTHuka B 13,900 pas

crnabee, yeM y camoro Cupuyca».

«To4HO TakXke s IepeMeHHOH 3Be3/b! 3 Persei uiam Anbroisi, CliyTHUK KOTOPOH — TesIo TEMHOE, CyMMa Macc
paBHa 0,67 cpaBHUTENHHO C MacCOK0 COJIHIIA, @ Macca caMoU 3Be3/Ibl B JIBa pa3a MPEBOCXOIUT MAacCCy CITyTHHKA,
SIPKOCTB K€ 3BE3/Ibl U3MEeHsteTcs oT 2,3 1o 3,5».

«[Ins cnenyonmx ABOWHBIX 3BE3[ ONpejesieHa JIMIb o0liass Macca 0O0eux 3BE3]— B OTHOLIEHHM K Macce

COJIHITA, IPUIEM YKa3hIBACTCS ,BEJIMUNHA" (TT0 IPKOCTH) KaXKIOH 3BE3/IbI».

O61ras Macea ABYX 3Be3/] 10 CPABHEHHIO ¢ COJIHIeM Bennunna (SpKocTh) 3Be311

«o. Centauri 2,00 1u3,5
70 Ophiuchi 1,6 4,1un6,1
1 Cassiopejae 0,52 4,0u7,6
61 Cygni 0,34 53u59
v Leonis 5.8 20u3,5
vy Virginis 32,70 3,0m 3,0»

«[lamee mns TpoviHo# 3Be3npl 40 Eridani (Benmvumael komnoHeHToB: 4,0, 8,1 u 10,8) HaligeHo, 4To 00Imas
rx macca paBHa 1,1 maccel connia. Hakoner, ams TpoiiHo# 3Be3as! C Cancri (Bemmaussl: 5,0—5,7—6,5)
3enurep Ha OCHOBAaHUM B3aMMHBIX BO3MYIIIEHWI, HAIIEN, YTO Macca HamOoyiee sSPKOW U3 TPEX 3BE3N

MPEeBOCXOAUT B 2,37 pa3 CyMMy Macc IByX OCTaJIbHBIX>».

B o0mmx yeprax OTCI0[a BUAHO, YTO HAILlE COJIHIIE COCTABJISIET MO Macce CBOEH, 3Be3/ly, TaK CKa3aTh, OJU3KYI0 K
HOpMe, W XOTsI €CTh 3BE3/IBI C MAcCOI0 OoJiee COJHEYHOW, HO €CTh U MHOTO MeHbInve. [Jis Halled 1eid, TO eCcTh JJIs
OTBHICKaHMsI HM3IIEro TIpeneia TOW CKOPOCTH, KOTOPYIO [OJDKHBI MMETh YaCTUIbl Tra3a, MOTYIIEro CBOOOAHO
BHIPBIBAThCSI B MPOCTPAHCTBO U3 Chephbl MPUTSIKEHUs CBETWIA, UMEIOT 3HAYEHHE TOJBKO 3BE3JBI C MACCOK MHOTO
GoiblIielo, YeM y CONHIIA. Y ABOWHOI 3Be3/ibl — Yy Virginis, o HabmoaeHusM 1 pacuéram r. bemononbsckoro (1898 r.),
oOmass Macca Toutd B 33 pa3a MpPEeBOCXOTUT MAacCy COJHIA. HeT OCHOBaHWIA JyMaTh, YTO 3TO COCTABISET CITydan
HauOOJNbIIIEH MacChl, a TMOTOMY OYAeT OCTOpOXHee JOMYCTUTh, YTO CYIIECTBYIOT, ObITh MOXET, 3BE3JIbI,
MPEBOCXOJIAIIME COJHIE pa3 B 50, HO YBEJMYUBATH MHOTO 3TO YHCIO OBUIO OB, MHE KaXETCs, JIMIIEHHBIM BCSIKOW
peanbHOCTU. [[JIsl BHIMOMHEHUsI BCEro pacyéra JO/DKHO 3HATH elle M PaAUyC 3Be3/bl, O YEM [0 CHX HOpP HET HUKAKUX
MpAMBIX cBefieHui. OIHAKO 371eCh MOXKET CIIYy)KUTh HaBeJeHHEeM COOOpaxeHHe O COCTaBe M Temmeparype 3BE3n. He
MOJJIEKUT COMHEHMIO, HA OCHOBAaHUU CIHEKTPAJbHBIX HCCIIEAOBAHUN, YTO B OTAAIEHHEWIIMX MHpaX MOBTOPSIOTCS
HAIlIM 3€MHbIE XUMUYECKHE JIEMEHTHI, 4 HA OCHOBAHMM AHAJIOTHH €/1Ba JIW MOXXHO COMHEBAThCS B TOM, YTO OOILIMIA,
MAaCCOBbII COCTAB MUPOB MPEICTABIISIET MHOIO CXOJCTBEHHOIO, HATIPUMED, B TOM, YTO SIPO IUIOTHEE OOOJIOUKH, a OHA
OKpYKeHa TIOCTENIEHHO pa3pexaronieiocs atmocgepon. [loatomy coctaB 3BE3J, BEPOSATHO, JUINbL HEMHOTHM
OTJIMYAETCS] OT COCTaBa Macchl COJHI@A. [IOTHOCTb ke OINpeieNseTCss COCTAaBOM, TEMIIEPaTypoil U JaBJIEHHEM.
JlaBieHue xe, BCJeCTBHE 3aBUCMOCTH OT OOINEil MacChl CBETHIA, BO3PACTasi C MIOBEPXHOCTU K IEHTPY, MOKET MHOTO
Pa3IMyaThCsl OT COJHEYHOTO TOJIBKO JUIS sipa, HO OHO — OYy/Ib 3TO XKUJIKOCTb WIIM Map B CUIIBHO CXKATOM BUIE — HE
JOJDKHO CHJIbHO WU3MEHSTh ITUIOTHOCTEH, TaK KaK M Ha COJIHIIE SAPO HAXOJWTCS TOJ IPOMAJIHBIM JIABJIICHHEM CBEpXY
JIeKAIIUX CIOEB, a MOTOMY €ro HaKaJeHHbI MaTepran HaXOJUTCS B COCTOSIHUM, OJM3KOM K Tpeleny CKMMAeMOCTH.
[27]

s TemriepaTyp 3BE31, OOJIiee MACCHBHBIX, YeM COJTHIIE, TAKXKe HeJIb3s1 KJaTh KPYIMHBIX Pa3IMIuii OT COJIHIIA, CHIILHO
BJMSIONIMX HA TUIOTHOCTb, W €CJIM TaKWe Pa3jiMuusi BO3MOXHBI Ul BHYTPEHHHMX 00JacTeil 3BE3f, TO i 3BE3

OOJIBIIION MacChl CKOpEEC B CTOPOHY MOBBLIIEHUA, YEM IMOHUKEHUA TEMIIEPATYPHI, J5(00) Ipyu NOHNKEHUU TEMIIEPATYPhI
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CBETUMOCTh JIOJDKHA TajaTh, a TPH OOJBIION Macce OXJaxAeHHe 3aMeJIsAThcs. [IOBBINIEHHE K& TeMIlepaTyphl
OONBIIMX 3BE3] NOKHO YBEJIMYWMBATH IMAMETP CBETWJIA, & 3TO JIOJUKHO TOHHMXKATh CKOPOCTh, NOCTATOUHYIO IS
BBIPBIBAHUS TA30BBIX YACTHIl U3 cepbl MpuTskeHus. Ha OCHOBaHMM CKa3aHHOTO JUIsl HAIIMX PACYeTOB JAOCTATOYHO
MPU3HATh, YTO CPEOHSS IUIOTHOCTh OONBIIMX 3BE3N ONM3KAa K CpelHEeH TUIOTHOCTH COJHIA. DTa XKe TOCIeTHS,
KOHEYHO, MpPEMMYIIECTBEHHO BCJEICTBUE BBICOKOI TEMIIEpaTyphl COJIHIA, KaK M3BECTHO, MOYTH B 4 pa3a MeHee
CpeHel TUIOTHOCTH 3eMJIH, KOTopasi HelaieKa OT 5,6 — MO OTHOIICHHUIO K BOJE, a TIOTOMY IJIsI 3BE3]] Hellb3s KIaTh
cpeAHel MIIOTHOCTH, CHIIBHO OTJIMYAIOIIEHCS OT COIHEYHOH (0K0J0 1,4 — 1O CpaBHEHHIO C BOAOI0), U CJIEIOBATEIHHO

IUTSL 3BE3]IBI, Macca KOTOPOil B 1 pa3 0oJiee MacCHl COJHIIA, paInyc OyieT B \3/5 pa3 6oJiee COTHEUHOTO.

Tenep}, €CTb BCC SJICMCHTHI JIA pacqéTa B OTHOLICHUHU K 3BE€3/1€, KOTOpaAd B 50 pa3 npeBOCXOOUT COJIHILIEC. Eé macca =

50 - 129 - 108, wm Gmmska k 65 . 1020, e€ pamuyc 6masok k 698 . 108 . /B0, wm k 26 . 108. Orcoma

ClleflyeT, 4TO C TOBEPXHOCTH TAKOil 3BE3[bl MOTYT YHANATHCS B MPOCTPAHCTBO TeJa, OOJAJAIONINE CKOPOCTBIO,

2-65-10%
26 - 108

3HaYNTEILHOCTD BCJIMYUHBI, l'[OIIy‘-ICHHOﬁ TaKUM 06pa30M JIA CKOpPOCTH 1, U HpI/I6HI/I)I(CHI/IG e€ K TOf/i, C KOTOPOIO

GJIM3KOIO K: , i K 2 240 000 metpam B cekyHAy (= 2240 KIJIOMETPOB).

(300 000 000 MeTpoOB B CEKYHIY) PACIPOCTPAHSIETCS CBET, 3aCTABJISIIOT OOPATUTHCS HEMHOTO B CTOPOHY, K BOIIPOCY O
TOM: BO CKOJIbKO OBl pa3 7 JIOJKHO OBbUIO MPEBOCXOJUTHh MACCy COJIHIIA CBETHJIO, KOTOPOE yIAEpKUBAJIO Obl HA CBOEH
HOBEPXHOCTH YaCTULbl, OOJNafalolue CKOpocThio 3 . 1()8MeTpoB B ceKyHmy, ecid Obl cpeiHss IUIOTHOCTb MAacChl
9TOro CBeTWIa ObUTa paBHa coiHeYHOU? OTBET MOIYYUTCS HA OCHOBAHWH TOTO, UTO, IPU OJHOU U TOH Ke CpemHer
IUIOTHOCTA JBYX CBETWJ, CKOPOCTH TeJ, MOTYIIMX C HX IOBEPXHOCTH BBUIETETh B IPOCTPAHCTBO (M3 Cepsl
TIPUTSDKEHM S ), TOJDKHBI OTHOCHUTBCS KaK KyOWJecKre KOpHH 13 Macc,[zg] a TIOTOMY CBETHJIO, C TIOBEPXHOCTH KOTOPOTO
MOT'YT YJETeTh 4YacTHibl, obnanaionme ckopocteio 300 000 000 mMeTpoB B CEKyHAy, AOJKHO IO Macce CBOen
npeBocxomuth comHie B 120 000 000 pa3, Tak Kak OT COJHIIA MOTYT OTJIeTaTh TOJBKO YACTHIIBI, OOJIamaioliye
ckopoctbio 608 000 M B cekyHay, a oHa otHocutcst K 3agannou (300 000 000), kak 1 k 493, ky0 xe ot 493 Giu30K K
120 mwumonaMm. Ho, mpu cOBpeMEHHOM COCTOSTHMM HAIIMX CBEICHWH O Maccax 3Be3ll, HeT ,HOCTaTO‘IHOFO[29]
OCHOBAHHS JIOMYCTUTh CYIECTBOBAaHHE MOJOOHOro rpoMagHoro ceerwia (B 120 MWUIMOHOB pa3 OoJbIIEro, 4yem
COJIHIIE), XOTSI Macca JyHbl MeHee COJHIA B 25 MIWUMOHOB pa3. [lostoMy, MHe KaxkeTcs, BOSMOXHO CUHTATh, YTO
CKOPOCTb JIBMKEHHsI YaCTHI] UCKOMOTO HAMH Ta3a JIOJKHA ObITh, YTOOBI HATIOJHATH HEOECHOE MPOCTPAHCTBO, Oosee 2

240 000 meTpoB B ceKyH[y, HO OHa, BeposiTHO, MeHee, ueM 300 000 000 meTpoB B cekyHTy.

OTCIO,IIa HaxXoJuM, 4TO BEC aTOMa X UCKOMOrO, JIErYanIero QJIEMEHTAPHOI'O ra3a, MOIr'ymero HallOJHATh BCECJICHHYIO U

urpaTh pojib MUPOBOTO 3pupa, NOJHKHO IPUHATH B mipeaee (ro ¢gopmyse 11):
ot 0,000 000 96 o 0,000 000 000 053,

ecin aroMHbid Bec H = 1. JInyHO MHe KakeTcsi HEBO3MOXKHBIM, MPU COBPEMEHHOM 3ariace CBEeINEeHHM, NOIyCTUTb
MocJie/JHee U3 MPUBEAEHHBIX YKCEll, TOTOMY YTO OHO B HEKOTOPOW Mepe OTBevyaso Obl CTPEMJICHHI0 BO3BPATHTHCS K
TEOPUHU UCTEUCHHUsI CBETA, U 5 MOJIaralo, YTo JUis IOHUMaHWUsI MHOKECTBA SIBJICHHUI COBEPIIEHHO JOCTATOYHO MPU3HATh
TOKA, YTO YACMUUbL U AMOMbBL Ne2Udalilez0 INeMeHMA X, MOYuez0 C80000HO 08U2AMbCSL 6CHOOY, UMEION 6ecC,
OAU3KULL K OOHOU MUANUOHHOT 00N€e 8eca 8000POOH020 AMoMAa, U ABUKYTCS CO CPellHell CKOPOCThIO, HEJIAIeKOI0 OT

2250 KIIOMETpPOB B CEKYHIY.

B TO Bpems1, Korma s chenan BBHIIIEH3IOKEHHBIE pacdeThl, MO YUEHBIN Opyr mpodeccop [poap mpucian MHE CBOIO
MPe3uJCHTCKYI0 pevb, CKa3aHHyl0 UM B DBenbgacte mnpu OTKphITUM coOpaHusi BputaHckod —accormanvu
ecrectBoucrbiTatesedt (1902). B Helt OH MPOBOJUT MBICIH O TOM, YTO B BHICOUYAMIIINX OONACTSAX aTMOCQEpHI, TIe TOpsT

(301 Otciofa yx JIuiib

CBET U I[BETa CEBEPHBIX CUSHUI, JOJDKHO ITPU3HABATh 00JIACTh BOAOPO/IA U APrOHOBBIX aHAJIOTOB.
HEMHOT'O [IaroB JI0 objactedl HeOa, emg Oosiee JaNeKkuX, U 10 HeoOXOAMMOCTH NpU3HaHUsI HamboJiee JIETKOro rasa,
MOTYILIEro BCIOAY MPOHUKATh U 3aMOJHATH MUPOBBIE TPOCTPAHCTBA, MPUJABAsl OCSI3aEMYI0 PEASIbHOCTD MPEACTABICHUIO
00 ac¢upe. [Ipencransis acup razom, 06IaIAONUM YKa3aHHBIMU MTPU3HAKAMY M OTHOCSIIIMMCS K HYJIEBOM TPYIIIE, 5
CTPEMIIIOCHh TIPEXAE BCEro W3BJIEYb W3 MEPHOJMYECKOrO 3aKOHA TO, YTO OH MOXKET JaTh, PeajlbHO OObSCHUTH

BC€IICCTBEHHOCTh H BC€O6H.ICC PpacrpoCcTpaHCHUE S(I)I/IPHOFO BEHIECTBA IOBCIOAY B TIpUPOAC U €TI0 CIIOCOOHOCTD
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MPOHUKATh BCE BEIIECTBA HE TOJBKO ra30- WM MapooOpasHble, HO W TBEPABIE M XKUJKUE, TAK KaK aTOMbl Haubolee
JIETKUX JIEMEHTOB, U3 KOTOPHIX COCTOSIT HAIIM OOBIYHBIC BEIIECTBA, BCE Ke B MUJUIMOHHI pa3 Tsokesee S(UPHBIX H, KaK
HAJI0 OyMaTh, HE U3MEHST CHJIBHO CBOMIX OTHOILIEHUI OT MPHUCYTCTBUS CTOJIb JIETKUX aTOMOB, KAKOBBI aTOMBI X WU
ac¢uprbie. [IOHATHO caMo COOOM, UTO BOIPOCOB SIBJISIETCS 3aTEM U Y MEHsI CAMOTO I1eJI0e MHOKECTBO, UTO Ha OOJIBIIYIO
YacTh U3 HUX MHE KaXeTCs HEBO3MOXKHBIM OTBEYaTh, M UTO B W3JIOXKEHUU CBOEH MOIMBITKY 51 HE AyMasl HUA MOJHUMATh
WX, HU TBITAThCSI OTBEYaThb HA T€ M3 HUX, KOTOpble MHE KaxXyTcs paspeliuMbiMu. Ilucan He [Uisi TOro CBOIO
«MOMBITKY», @ TOJBKO JUISI TOrO, YTOOBI BBICKA3aThCSl B TAKOM BOIIPOCE, O KOTOPOM MHOTHE, 3HAK0, NYMAalOT, U O

KOTOPOM HAJ10 K€ Ha4YaTb TOBOPUTb.

He BnaBasich B pa3BUTHE U3JI0KEHHOM TOIBITKY MTOHSTH 3(Hp, 51, OHAKO, KeJal Obl, YTOOBI YNTATEIH He YITyCTUIN U3
BUJIa HEKOTOPHIX, HA MEPBBIA B3IJIs] OOOYHBIX, 0OCTOSATEILCTB, KOTOPbIE PYKOBOJUJIMA XOJIOM MOUX COOOpaKeHHH U
3aCTaBWIMA BBHICTYIUTh C TIPEIIaraeMol0 CTaTheld. DT OOCTOSITENLCTBA COCTOSIT B psIic CPaBHUTEIHHO HEIABHO
OTKPHITHIX (PU3NKO-XUMUYECKHX SIBJICHUH, KOTOPbIE HE MOJJIAIOTCS OOBIYHBIM YUYEHHMSIM M MHOTUX YK€ 3aCTaBJISIOT
OTYACTH BO3BPAIIAThCS K TPE/ICTABICHUIO 00 UCTEUCHUH CBETA, OTYACTU MPUAYMBIBATh MHE MAJIO MIOHSITHYIO THIIOTE3Y
IJIEKTPOHOB, HE CTapasCh BBISICHUTH JI0O KOHIIA MpejcTaBlieHMe 00 3¢pupe, Kak cpele, Nepenaiolieil CBETOBbIC
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kosebanus. Ciofa OTHOCSTCSI OCOOEHHO paJMOaKTHBHbIE siBjeHHs. CuuTas HEBO3MOXHBIM OIHCHIBATH
npyMevaTesbHeIINe SBICHUS 1 pearoaras, 4YTo OHU ke 0oJiee MM MeHee U3BECTHBl YUTaTelsAM, TIPEeXAe BCEro s
JOJDKEH CKasaTh, YTO KaK YTEHWE MCCIEIOBAHMH M ONMMCAHMH, KAacaloIMXCs O HHUX, TaK M BCE TO, YTO MHE OBUIO
nokasaHo (BecHod 1902 r.) B 3TOM OTHOILIeHHH B sabopatopuu r. Bekkepenss uM camuM (OH U OTKPBUI STOT KJIacc
SIBJICHU) W TIEPBBIMU MCCJIEOBATEIsIMUA PaJMOAKTHUBHBIX BEIIECTB: I-kel M r-HoM Kiopw, mpowsBoamio Ha MeHs
BIeYaTIeHHEe OCOOBIX COCTOSIHMI, CBOWCTBEHHBIX JIMIIb MPEUMYLIECTBEHHO (HO HE MCKJIIOUMTENbHO, KaK MAarHUTH3M

CBOWCTBEH NpEUMYIIECTBEHHO, HO HE UCKJIIOYUTEJILHO, KEJIE3Y U K06aany) YPaHOBBIM U TOPUEBBIM COCANHCHUSAM.

Tak kak ypaH M TOpWH, a BMEcTe C HUIMU W pajid, cyas no omnpeneneHusm r-xu Kiopu (1902), obnapaor mMexmy
BCEMM HM3BECTHBIMM 3JIeMEHTaMU BbICIIMMHU aToMHbIMU Becamu (U=239, Th=232 u Rd=225), To Ha HUX IOJIKHO
CMOTpeTh, KaKk Ha COJIHIA, OOJaJalone BBHICIIMM pa3BUTHEM TOH WHIMBHAYIM3UPOBAHHON TMPHUTSTATEIbHON
CMOCOOHOCTH, CpeJHEeN MeX/Ly MPsIMBIM TATOTEHMEM M XMMHUYECKHM CPOICTBOM, KOTOPOIO OIpeiesisieTcs HOTJIoIeH e
ra3oB, PacTBOpEHHE M T. I1. [IpeAcTaBiB BemecTBO MUPOBOTrO 3(hrpa JIETJaIiM ra3oM X, JMIIEHHBIM, Kak Tejii 1
aproH, CrocoOHOCTH 00pa30BaTh CTOWKWE W ONpeeEHHbIe COeJUHEHHs, Helb3sl BOOOpa3uTh, YTO ITOT ra3 Oyjer
JIMIIEH CTIOCOOHOCTH, TaK CKa3aTh, PACTBOPSTHCS MM CKOIUISATHCS OKOJIO OOJIBIIMX HEHTPOB MPUTSIKEHUS, TOJOOHBIX
B MHpE CBETHJI — COJIHILY, @ B MMpE aTOMOB — YpaHy M TopuIo. [IefiCTBUTENbHO, B €U U aproHe MpsMOM OMBIT
MOKa3bIBAET CIIOCOOHOCTh MPSIMO PACTBOPSITBCS B XKUAKOCTSIX M MPUTOM CIIOCOOHOCTh MHIMBHAYTM3MPOBAHHYIO, TO
€CTb 3aBUCSIIYIO OT MPUPOJIBI Ta3a U KUIKOCTH U MOCTENEHHO U3MEHSIOILYIOCS OT Temrniepatypsl. Eciu a¢up ects ra3
X, TO OH, KOHEYHO, B Cpelle WJIM Macce Camoro COJIHIA JOJDKEH CKOIUIAThCS CO BCEro MHUpa, Kak B Karule BOJBI
CKoIIsATCA Ta3bl aTMocdepHoro Bozayxa. OKoJO TsKeJIEeHIIMX aTOMOB ypaHa M TOpPHS Jierdanlnuid ra3 x OyaeT Takke
CKOIUTATBCS U, OBITh MOXET, U3MEHATh CBOE [IBIKEHHE, KaK B Macce JKMIKOCTH PacCTBOPSIOIIMIACS ra3. DTo He Oyzer
oIpefesIEHHOe CoeMHEHNe, KOTOpOoe 00YCIOBIMBAETCS COIIACHBIM OOIIMM JBHKEHHEM, IOJOOHBIM CHCTEME TITAHEThI
W e€ CIyTHUKOB, a 3TO OyIeT 3a4aTOK TaKOro COCJUHEHHs, TOJOOHBI KOMEeTaM — B MHpe HeOeCHBIX

WHIUBUJYaJIbHOCTEH, U €ro MOXHO 3JaTh OKOJIO CaMBIX TSDKEJIBIX aTOMOB ypaHa M TOpHsI— CKOpee, 4eM s
COEIIIHEHUI [pyrux Oosiee JIETKMX — II0 BECy aroMa— 3JIEMEHTOB, KaK KOMEThl M3 HeOECHOro INpOCTPaHCTBA

TMONAJIAI0T B COJHEYHYIO CHCTEMY, OOXOASAT COJIHLIE M BBIPBIBAIOTCS 3aTeM CHOBa B HeOecHoe mpocTpaHcTBo. Ecim xe
JOITyCTUTh TaKO€ 0c000e CKOIUIeHHEe 3(UPHBIX aTOMOB OKOJIO YaCTHUI] YPAHOBBIX M TOPUEBBIX COSUHEHH, TO IJIs1 HUX
MOXXHO KJAaTh OCOOBIX SIBJICHHMIA, OIpelessieMbIX MCTeYEeHHEeM YacTH 3TOro 3¢upa, NpHoOpeTeHHeM ero YacTULAMU
HOPMaJILHOW CpeHEeH CKOPOCTH M BXOKICHHEM B chepy NPUTSKEHHs HOBBIX 3(pupHBIX aToMOB. He roBopst o morepsix
NEKTPUUECKUX 3aps/iOB, MPOU3BOAMMBIX pPAJHOAKTUBHBIMM BEIIECTBAMHU, S5 [I0Jlarailo, 4YTO CBETOBBIE WU
(poTonmyueBble sIBIEHNS, CBOWCTBEHHbIE PAJMOAKTUBHBIM BEIIECTBAM, ITOKa3bIBAIOT KaK Obl MaTepHalbHOE MCTEUEHHE
Yero-To HEB3BELIEHHOTO, W MX, MHE KaXKeTCs, MOXHO pa3yMeThb 3THM CIIOCOOOM, Tak Kak ocoOble BHIbl BXOfAa U
BBIX0/Ia 3(PUPHBIX ATOMOB JIOJKHBI CONPOBOKJATHCSI TAKMMHU BO3MYIIEHUSIMU 3(PUPHOM Cpefipl, KOTOPBIE COCTABIISIOT

Jyau ceta. I'-xa u r-H Kiopy rokasanu MHe, HanpuMep, CJI€AYIOLINI OIBIT, KOTOPOrO OMMCAHKE 51 CUUTAIO TIOJIE3HBIM.
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JIBe HeOoJIbIIMe KOJIOb COEIMHEHBI MKy CO00I0 OOKOBOIO BIASHHOIO B TOPJIBIIIKY TPYOKOIO CO CTEKJISTHHBIM KPAaHOM
B cpenuHe. B onHy KonOy — mnpH 3amepToM KpaHe — BJIUT PACTBOP PAIMOAKTHBHOIO BEIECTBa, a B IPYIYIO BIOXKEH
CTYJEHHCTBIN OeNblii OCaJloK CepHUCTOro IMHKA, B30ONTaHHBIA B Boje. Korma kpaH, coeiuHsONMNA 00e KOJOBI,
3amepT, TOrga U B TEMHOTe HMYEro He 3amedaercs. Ho Korjga KpaH OTKpbITh, TO B TEMHOTE BHUIHA OYEHb SIpKast
(ocdopecueHmusi CepHICTOrO IMHKA, W 3TO JUIMTCs BCE BpeMs, MOKa KpaH oTmepT. Ecim ke ero 3akphiTh, TO
nocreneHHo ¢ocdopecieHnus ocnadeBaeT, BO30OHOBISASACH MIPU HOBOM OTKPBHITUM KpaHa. [lonydaeTcsi BrieyatiieHue
UCTEYCHHs] U3 PAJAMOAKTMBHOIO BELIECTBA YEro-TO MAaTepHabHOrO, OBICTPOE — IpH CBOOOZHOM MPOXOAE upe3
BO3.YX, U ME/ICHHOE IPU OTCYTCTBHM TAKOTO MPSMOTO U JIETKOro NmyTH. Ecii npeanonokuTh, 4To B paquoaKTUBHOE
BELIECTBO BXOOUT M U3 HETO BBIXOAUT OCOOBIA TOHKMIA, 3(PUPHBIA ra3 (Kak KOMeTa BXOAKT B COJHEUYHYIO CUCTEMY U U3
He€ BBIPHIBACTCA), CHOCOOHBIA BO30OYkKIATh CBETOBbIE KOJEOAHHS, TO OMBIT KaK OyATO W CTAHOBHUTCS B HEKOTOPOM
CMBICIIe IOHSTHBIM. Kak BCAKOro poja ABMKEHHE JTI000ro raza MOXHO MPOU3BOJUTH HE TOJIBKO TBEPIBIM MOPIIHEM,
HO M JIBIDKEHUEM [PYTOi YacTH TOTO JKe Ta3a, TaK CBETOBbIC SIBJICHUSI, TO €CTh ONpPEe/IeNIEHHbIE TIONepeyHble KOJeOaHus
3¢upa, MOXKHO IPOU3BOJUTH HE TOJIBKO MOJICKYJISIPHBIM JBHKEHUEM YaCTHILI APYIUX BEIIeCTB (HAKaTMBAaHUEM HJIM Kak
WHaue), BBIBOAAIIMM 3(UP U3 ero MOJIBUXHOTO PABHOBECHS, HO W M3BECTHHIM W3MEHEHHEM JBIKEHUS CAMHUX
5(HpPHBIX aTOMOB, TO €CTh HApYIICHHEM CaMOr0 HMX MOJBMKHOTO pPABHOBECHS, IPUYMHOI Yero B cCiydae
PaJIMOAKTUBHBIX TeJI CIIYXHT TPEXkJIe BCero MAaCCHBHOCTh ATOMOB ypaHa W TOPUsl, KaK MPHYMHY CBEUYEHHUs COJTHIIA, TIO
MOEMY MHEHHIO, MOJKHO BUJETh MPEK/IE BCErO B €ro FPOMaJHOI Macce, MOTyIIel CKOIUIATh 3(pup B ropasio GoJbiieM
KOJIMYECTBE, YeM 3TO JOCTYITHO IUIaHeTaM, UX CITyTHUKAM W BCIOJY HOCSIIMMCS YacTUIIAM KOCMHYECKOH Mbuti. MHe
JyMaeTcsi, 4TO JIyYHUCTO-CBETOBBIC SIBJICHHUS, TO €CTh ITONEPEUHBbIe K JIydy KosieOaHust 3(OUPHOI Cpelpl, COCTOSIIEH U3
OBICTPO JBIKYIIMXCS MEIbUaNIIMX aTOMOB, B ISUCTBUTENBHOCTH CJIOKHEE, YeM TO MPECTABISACTCS A0 CHX TIOp, U 9Ta
CJIOKHOCTB OIPEIEIISACTCS 110 TPEUMYIIECTBY TEM, YTO CKOPOCTh COOCTBEHHOTO JBUKEHHMS (HPHBIX AaTOMOB HE OYEHb
MHOrUM (1Mo Hamemy pacuety Bcero B 130 pa3) MeHbllle CKOPOCTH PAaCIpOCTPaHEHHUs MOIEPeYHbIX KOoieOaHui
5¢upHBIX aTOMOB. TakoBO, MO KpalHEeW Mepe, MOE JIMYHOE BIEYATICHHE OT Y3HAHHBIX MHOK PaJIfOAKTHBHBIX
SIBJICHUH, 1 51 00 HEM HE YMATYMBAIO, XOTsI ¥ CUUTAI0 OYEHb TPYIHBIM CKOJIIBKO-THOO0 pa3oOpaThCs B TOH elé TEMHON

00J1aCTH CBETOBBIX SIBJIEHHI.

Bkpartiie ykaxy emeé Ha gpyroe U3 4uciia BUJCHHBIX MHOIO SIBJICHWH, HAaBOJMBIIIEE MEHsS Ha W3JIOKEHHYIO IOIBITKY,
OTHOCSIYIOCSL K MOHMMaHuio 3¢upa. Hdpioap okono 1894 r., uzyuas sBjAeHUS, NPOUCXOASAIIME MPU HUBKHUX
TeMIlepaTypax, JOCTHIaeMBIX B XKHUAKOM BO3[yxe, 3aMeTwl, 4Tto ¢ochoprudeckoe cBedeHHe (HacTymarolee, Kak
W3BECTHO, TIOCNIe JICHCTBUSI CBETa) MHOTHMX BEIIEeCTB, OCOOCHHO ke MapaduHa, CHIIBHO BO3pacTaeT IpU XOJoje
xuakoro Bosayxa (ot —181° mo —193°). Teneps MHe MpeACTaBISAETCA, YTO 3TO 3aBUCUT OT TOTrO, YTO MapaduH U
MOJOOHBIE €My BEIlleCTBA YCHJICHHO CTYIIAIOT MPH CHITBHOM XOJIONIE aTOMBI 3(hrpa, W, TPOIIE, ero pacCTBOPUMOCTh
(mormomieHne) BO3pacTaeT B HEKOTOPHIX TelaX, M OHM OT 3TOro cuibHee (ocopecimpyoT, Tak Kak CBETOBBIE
KoJIeOaHusT BO30OYKHAIOTCS Torma B (pocopecpyIonuX BellecTBaX He TOJBKO TEJICCHBIMH aTOMaMU, UMEIOIIMU
CBOICTBO OT OCBELIEHHs] UX TMOBEPXHOCTH MPHXOAUTh B COCTOSIHUE OCOOOTO HATPSIKEHWsl, 3aCTABJISIONIEro — IO
TIpeKpaIleHu OCBEIeHUsT — KoyebaThes 3(pup, HO M aToMamu (prpa, CryIalnIMMUC B IOTOOHBIX TeJlaX W OBICTPO
OOMEHMBAIOIIMMHUCST € OKpPYXalolllelo cpeiolo. MHe Kaxercsi, 4ro, TpeAcTaBisss 3(pup, Kak OcoObd, BCE
MIPOHUITAIOIINIA Ta3, MOXHO XOTs M He aHAIM3UPOBATh MOJOOHBIE SIBJICHWS, HO B HEKOTOPOH Mepe XIaTh HX
BO3MOXHOCTH. Sl M CMOTpI0O Ha CBOIO, JAlEKyl0 OT IOJHOTHI, MOMBITKY MOHATh IMPUPOAY MHPOBOro 3upa c
peabHO-XUMHUYECKON CTOpPOHBI He Oojee, KaK Ha BBIpaXEHWE CYMMBl HAKONWMBIIMXCS Yy MEHs BIEUYaTICHUH,
BBIPBIBAIOIIMXCSL MCKJIOUMTENIBHO JIMIIb IO TOH IPUYMHE, YTO MHE HE XOYEeTCs, 4TOOBl MBICIIH, HaBeBaeMbIe
JeUCTBUTENIFHOCTHIO, TpOMafgaad. BeposTHO, YTO TOAOOHBIE K€ MBICIA MPUXOMIIN MHOTHM, HO, TOKa OHHM He
W3JIOKEHBI, OHM JIETKO M YacTO MCYE3al0T M He Pa3BUBAIOTCS, HE BJIEKYT 3a COOOW IOCTENEHHOrO HAKOIUICHWS
JOCTOBEPHOr0, KOTOPOE OHO coxpaHsieTcs. Eciiv B HUX eCTb XOTb Y4acTb MPUPOJHON MPaB/bl, KOTOPYIO MbI BCE HUIIEM,
TOMBITKA MOSI He HarpacHa, e€ pa3paloTaloT, JOMOJHAT U TONPAaBST, a €CIM MOSI MBIC]Ib HEBEpHA B OCHOBaHHUsIX, €€
U3NI0KEHNe, TIOCNie TOTO WIA WHOTO BHIA OMPOBEPKEHUs, MPEAOXPAaHUT APYTUX OT MOBTOpPEeHUs. [pyroro mytu mis
MeJIEHHOTO, HO TIPOYHOro ABWXKEHHS BHepen, s He 3Hal. Ho mycTh OKaxeTcss HeBO3MOKHBIM MPU3HATh 3a 3(prpom

CBOWCTB nerqal‘/’lmero, 6I>ICTpO ABUIKYIIETOCA, HeneﬂTeaneﬁmero B XMMHMYECKOM CMBICJIE rasa, BCE K€, oCraBasiCh
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BEpPHBIM pean3My, Helb3S OTpHULATh 3a 3(UPOM €ro BEIIeCTBEHHOCTH, a TIpPU HEW POXKIAeTCs BOIPOC O €ro
XAMUYECKOU TIpupojie. Mosl TIOMBITKA ecTh He OoJjiee, KaK MOCWIBHBI W TIEPBUYHBIA OTBET Ha ITOT OJVKANIIMN

BOIIPOC, @ B CYII[HOCTH CBOEH OHA CBOAUTCSA K TOMY, YTO CTABHUT 3TOT BOIPOC Ha OYepepb.

IIpumeyanus

[1] http://djvu-books.narod.ru/mendeleev_efir.pdf

[2] Tlo demokpury, mucasiiemy Jiet 3a 400 1o P. X.: «1yxX, Kak ¥ OrOHb, COCTOMT U3 MEJIKUX, KPYIJIbIX, [JIAIKHX HAnOoIee ya000MOABIKHBIX,
JIETKO Y BCIOJY MPOHUKAIOIIMX aTOMOB, JBUKEHHUE KOTOPBIX COCTABIISACT SBJICHHE KU3HI». [lyMalo, YTO HUYEro CKOJIBKO-JIMO0 HOZOOHOTO STOMY
HEe CHHJIOCh JiaXe B Ope/ly Hi OJIHOMY COBPEMEHHOMY €CTECTBOMCIIBITATEIO U [JaKe OThSIBICHHOMY MAaTEpPUAIICTY HOBBIX BpEMEH. Y KJIACCHKOB
JPEBHOCTH Ky4a TaKHX PE3KMX U JIMIIHUX KPalHHOCTEH, KOTOPBIMU MOIMYTHO (KOHEUHO, IPOTUB BOJIM Pa3yMHBIX I1€IarOr0OB) U HEBOJILHO
3apaxaercsi MOJIOAEKb, KOIIa B OCHOBY HA4aJIbHOTO OOLIEro 00pa3oBaHus KIaayT oOJaJjaHue KIacCHecKolo MoAroTopkow. Kiraccnueckast
MyJpOCTb BOIILIA BO BCE PEAIbHOE, HO C KJIACCMYECKUMY TIYHOCTSIMU 110pa Obl TOKOHYHTh, KAK KOHYMJIM CO MHOTMM M MHOTHM, HEM30€KHBIM B
TIepBbIe IEPUO/BI TIOSIBIEHHUS CTPOToro MbiluleHus. Jlyuiie yxe COUMHATb HOBBII B3I0D, YeEM HOBTOPSATH CTAPBIi, IPUBEILINIA KIACCUKOB K
HEMpPOYHOCTH KaK B MbIIIUIEHUH, TAK U B OOLIECCTBEHHBIX OTHOLICHHUSX.

[3] Ho Me:xay HCTUHHBIMY €CTECTBOUCIIBITATEIISIMY HECOMHEHHO CYIIECTBYIOT, BO-TIEPBbIX, HEByMUUBbIE SMIUPUKY, BO-BTOPBIX, MATEPUAJIUCTEL U,
B-TPETHUX, CBOU CIIMPUTYAJUCThI, HO M10JIATal0, YTO YKMCJIO HEBIYMUMBbIX OBICTPO YMEHBIIAETCSs, MATEPUAIMCTOB OCTAIOCh OYEHD yKe HEMHOTO,
CINUPUTYAIUCTOB K€ U MOJABHO.

[4] Hpyrue, Hanpumep, mexay pycckumu U. O. SIpkoBckwuii, B Oporiope: «[L1otHOCTh cBeToBOro adupar» (BpsHck, 1901 r. Sta 6pomropa crana
MHE U3BECTHOIO TOJIBKO II0C/IE OKOHYAHHUS 9TOY CTaThby), IPU3HAIOT UHYIO ILIOTHOCTH 3¢upa, ueM B. ToMCOH, HCX0as1 U3 UHBIX COOOpaKeHHUIL.
JIist Hatei Lieu BakHa He YMC/IeHHas BeJIMYMHA, a CTPeMJICHHE HATH ee, MOKa3bIBaIoILee, YTO 110 00IIeMy CO3HAHHIO 3(pUp €CTh BEIECTBO
BECOMOE.

[5] Ve c 70-x rogoB y MEHs HA30MIMBO 3acesl BOIPOC: [a YTO Xke Takoe 3(Up B XMMUUECKOM cMbiciie? OH TECHO CBSI3aH C IEPUOANYECKOI0
CHCTEMOIO 3JIEMEHTOB, €10 1 BO30Y/IMJICSI BO MHE, HO TOJIBKO HBIHE 51 Pellalch roBoputh 00 stom. CepBsa U s roJiaras, 4To 3(hup ecTb CyMMa
Ppa3pesKeHHEHIINX ra30B B IPeJelIbHOM COCTOSHUM. OTIBITH BEIUCh MHOIO IIPU MaJIbIX JaBJIEHUSAX — [JIS HOTy4YeHUs: HaMeKoB Ha oTBeT. Ho a
MOJT4aJI, IOTOMY UTO He YIOBJIETBOPSUICS TEM, UTO MPeJOCTaBIIUIOCh IPU MEPBLIX ombiTax. Tenepernnuii Moil OTBET HOM, OH TOXe He BIOJIHE
YIOBJIETBOPsIET MeHs1. 1 51 6Bl OXOTHO ellie TIOMOJTYAJL, HO Y MEHsI yKe HeT BIepey FoJ0B I Pa3MbIIIICHHS U HET BO3MOXKHOCTEN 1J1s
IIPOZIOJIKEHMUS OIIBITHBIX HOIBITOK, @ TIOTOMY PEeIlaloch U3/I0XKHUTh IIPeMET B €r0 He3peJIoM Buje, HoJlarasi, 4To 3aMaTuuBaTh — TOXE HeJaIHO.

[6] OO 3TOM, ellie U JOHBIHE HEPEKO BHIILIBIBAIOIIEM U3 0e30PeKHOr0 OKeaHa MBICIIHY, MpeayOek/ICHNH 51, C CBOEH CTOPOHBI, BBICKA3aJICs CO BCEIO
BO3MO’XHOIO [UIs1 MEHSI SICHOCTBIO B OJHOM U3 (papaeeBCKUX YTEHHI B JIOHAOHCKOM XHUMUYECKOM oOrecTBe 24 masi/4 mions 1889 r. (cm.
Mengenees: «/IBa TOHIOHCKUX UTEHUsI») U B 0OCOOOM CTaThe «30J10TO U3 cepebpar», moMeleHHoi B « KypHare KypHamo» 1897 r.
(penakTuposasiemcst 1pod. TapxaHOBBIM), @ HOTOMY HE CUMTAIO HAIOOHBIM BO3BPAILATHCS K STOMY, MHE KaXKeTCsl, CKyYHOMY HPEIMETY.

[7]1 Hsne (c 1904 r.) joka3aHa NPOHUIIAEMOCTD Fa30B MPY MOBbILIEHHON TEMIIEPAType HE TOJIBKO /Ui CTeKJa, ¢hapdopa U T. I1., HO U U151 KBapLa.

[8] Ta3bl aproHOBO IPYIITbl OMKUCAHDI OAPOOHEE B MOCIEAHUX U3JAHUAX MOEro COunHeHus1 «OCHOBbI XUMUM».

[9] MHe KakeTcst MBICJIMMbIM, YTO MUPOBOI 3(DUP HE €CTh COBEPIIEHHO OJHOPO/HBIH Ia3, a CMECh HECKOJIbKUX, OJIM3KKX K MPeeIbHOMY, TO €CTh
cocTaBJIeH 10100HO Hallleil 3eMHOM aTMocepe u3 cMecn HecKosbKHX ra3oB. Ho, JomycTHB 310, Mbl Obl YCIOXKHIIIN ellie 6oJiee pacCMOTpeHHe
[pe/iMeTa, a II0TOMY, PaJ YIpPOIIEHHs], st TOBOPIO JaJiee JIIIb 00 OJHOPOIHOM HPE/Ie/IbHOM ra3e, MOTYILEM MPE/ICTABIIATh COOOI0 CBOKCTBA,
MpUHAUIeKaIue 3pupy.

[10] 3aBuUCMMOCTb MEX/ly AaTOMHBIM BECOM U IUIOTHOCTBIO [A30B ONPENEIsIeTcs, Kak U3BECTHO, 3aKOHOM ABoraapo—Kepapa rmpu rnomoliu Beca
YaCTHULIBL, 4 TAK KAK YaCTUYHBII BeC J1s MIPOCTHIX TeJl paBeH HEKOTOPOMY LIeJIOMY UUCITY 71, YMHOKEHHOMY Ha aTOMHBII BEC, TO HaJo JIUIIb 3HATh
3TO 71, YTOOBI CYAUTh [0 ATOMHOMY BeCy O IUIOTHOCTH. Ec/iM 1 aTOMHBIN BeC 1 IVIOTHOCTh BHIPA3UTh 110 BOAOPO/Y, TO IIOTHOCTb =
UNIQ-math-0-6b24a81a4620aaf8-QINU , rue A ectb aToMHbI Bec. 1151 BOOOPOAA, KUCIOPOAA, @30T U T. I1. IPOCTBIX IA30B /1 (YMCIIO AaTOMOB B
YacTuie)=2, a IoToMy INIOTHOCTb=A. Ho /i1 pTYTH, IIMHKA U T. I1., PABHO KaK JUIs T'eJiks, aproHa U T. Il., n=1 (To ecTb B MX 4actuue 1 atom), a
MOTOMY /ISl HUX IUIOTHOCTD (T10 BOJIOPOJ1Y) PaBHA MOJIOBUHE aTOMHOTO Beca (110 Boopoy). O TOM, YTO YacTUIIbl aprOHa U €r0 aHAJIOrOB
cozepxkar 1o OJHOMY aTOMY, CyXIeHHe MOJIyYeHO Ha OCHOBAHHU CPABHUTEILHOTIO H3y4yeHus (PU3HIECKUX CBOUCTB STHX Ia30B.

[11] YkopeHuBiieecs 3a mocieqHee BpeMsi OOBIKHOBEHHE IPUHAMATH ATOMHBII BEC KUCIOPO/A POBHO 32 16, mpuyeM ajist BOJOPO/a MOJTyvaeTcs: He
1, a 1,008, — OCHOBBIBAETCSI Ha TOM, YTO C BOZOPOJOM COCIUHSIOTCS JIUIIb HEMHOTHE JIEMEHTHI, & C KUCJIOPOJOM OrpoMHOe OoutbIHCTBO. Co
CBOEH CTOPOHBI, 51 IPHUHSIT OXOTHO TAaKOE MPEUIOKEHHE ellie 110 TOH NPUYKMHE, YTO OHO YK€ OTYACTH KJIOHUTCS K TOMY, YTOObI JIMILIUTh BOAOPOJ
TOrO UCXOIHOTO TOJIOKEHH s, KOTOPOEe OH JAaBHO 3aHUMAET, U 3aCTABUTb JKJATh JIEMEHTOB €llie C MEHBIINM, YeM Y BOJOPOAa, BECOM aTOMa, BO
4TO 5 BCerJa BEPHJI U UTO MOJIOKEHO B OCHOBY 3TOM CTaThU.

[12] Hamo monarats, uto HaOmogaeMast INIOTHOCTh aproHa (19,95) HeMHOro Bl JENCTBUTEIBHOM M YTO 3TO OTHOCUTCSI ¥ K BECY aTOMa aproHa,
KaK MPUHATO OBLUIO MHOIO B cebMOM u3zianuu «OCcHOBb xumum», 1902 r., ctp. 181.

[13] TlpumeuartespHO MPUTOM, YTO y aprona Ar u ¢propa F? yacTivHbIil BeC MOYTH OAMHAKOB 1 00a KT nipu —187° (mpumepro kak N2 u CO,
KOTOpBIE KUIISAT OKOJI0 —193°), HO 3aKOH M3MEHEHHsI TEMIIEPATyp KUMEHHsI B 00EHX rPYIIax sIBHO PA3IHYHbIN.

[14] Cxkombko MHe H3BECTHO, B JIUTEpaType MpeaMeTa epBoe yIIOMUHAHKE HyJIEBO# IPYIIIIbI caenano Obito r. Eppepa B 3aceqanuu 5 mapta 1900
roja B Benbruiickoit Akagemun (Academie royale de Belgique, Bulletin de la classe des sciences, 1900, page 160). 910 1noj10KeH1Ee aproHOBBIX
AHAJIOTOB B HYJIEBOII IPYIIIEe COCTABJISET CTPOrO JIOTHYECKOe CJIEACTBYE IOHMMAHHUs1 IEPUOAMYECKOro 3aKOHa, a IOTOMY (IIOMEILEHNe B IpyIIe

VIII sIBHO HEBEPHO) PUHSATO HE TOJBKO MHOIO, HO U BpayHepom, [Tnuuunu u ap.
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[15] ComocraBienue aT. BECOB APrOHOBBIX JIEMEHTOB C aT. BECOM TAJIOMIOB M MIEJIOYHBIX METALIOB CIOBECHO coolumt MHe 19 mapta 1900 roma
npod. Pamzaii B Beprune, a motom Hameyatan 00 3tom B «Phylosophical Transactions». [1jist Hero 3To ObUTO BeChbMa BaXHO, KaK YTBEPKICHIE
TMOJIOKEHHUST BHOBb OTKPBITHIX 3JIEMEHTOB CPey JPYTUX U3BECTHBIX, a ISl MEHSI, KAK HOBOE OJIMCTATENIbHOE YTBEPKIACHHE OOIIHOCTH
neprogu4ecKkoro 3akoHa. C CBOei CTOPOHBI s1 MOJTYaJl, KOT/Ia MHE He pa3 BHICTABIISIIA ApTOHOBBIE JIEMEHTHI, KAK YKOP MEPHOJUYECKOI cUcTeMe,
MOTOMY YTO s TIOMKUIAI, YTO CKOPO 00paTHOE BCeM Oy/IET BUAMMO.

[16] Xors u3 mannbix Craca u HOBBIX (1902 r.) onpenenenuii JlanenOypra u ip. cieyer, 4YTo aTOMHBIIA BeC Hojia HeMHOro MeHee 127
(126,96—126,88), Ho s moJiaraio, 4T0 OH He MeHee, a Moxanyit 6onee 127, MOTOMY YTO, OUMCTHB OT XJIOpa, JlaneHOypr CyIIII CBOI KO HALl
XJIOPUCTBIM KaJIbIIMEM, & 3TO JOJUKHO BHOBb BBOIUTH B MO XJIOP, OHMKAIOLIMIT aTOMHBII BEC MOJa, KAK MOKHO CYJUTb 110 IPEKPACHBIM
Habmozaenusam A. JI. [ToTblMIBIHA HAJl MEPOIO BHITECHEHHSI OIHUX FaJIOMAOB APYTMMH. ATOMHbIE BECa JaHbl C TAKUM YKCIIOM 3HAKOB, YTO B
nocieHen uudpe MOKHO MPU3HABATH €Ille HEKOTOPYIO OTPEIIHOCTb.

[17] BbITh MOXET, BO3MOKHBI TAKKE JIEMEHTHI C ATOMHBIMHU Becamu Ooubiiimi, yeM y H=1,008, 1o menbimmu, yem y He=4, uz II—VII rpymm,
HO, BO-TIEPBBIX, MHE KaKETCs1, YTO HBIHE BEPOSITHEE BCETO KJaTh rajloM/a, HO HE SJIEMEHTOB BCEX TPYIIN, TaK KAK B HAYAIBHBIX PAJAaX HEJb3s
JKIATh MPEACTABUTENCH BCEX XMMHUUYECKUX (DYHKIIMI MM TPYII, KaK UX HET B MOCJEIHUX Psax, a TaJloMJ0B U3BECTHO JIMIIb 4, IEJOYHbIX Ke
METAJUIOB (M MHOTHX JIp.) 5, U, BO-BTOPBIX, PACCMOTPEHME MHBIX BO3MOKHBIX JIEMEHTOB U3 YUC/IA 0OJee JIETKHUX, YeM TeJIUi, HO TSUKEeJICHILNX,
YeM BOJIOPOJ, BOBCE HE KAacaeTcs MpeIMeTa 3TOM CTaThbu. BBITh MOKET, raJloni C aTOMHBIM BECOM OKOJIO 3 HalieTcs B IpUpo/e.

[18] He nuieHo HA3UIATENHHOCTH TO OOCTOSITENHCTBO, YTO BECHMA CKOPO MocJje Toro, kKak CToHel 1 POroBckuii mucanu 06 OTCYyTCTBHM BOAOPOA
u reqvst B atMocepe 3emiti, 002 9TH ra3a HECOMHEHHO JOKa3aHbl B BO3IyXeE, XOTsI COfIEpKAaHNUE OOOHX, OCOOEHHO relus, OueHb Maso. Mx
Hauten [pioap 1 Ip. B CKMKEHHOM BO3/yXe, BOJOPOJ ogo3pesal ee byceHro, a HecomHeHHO gokasai B 1900 r. Ap. T'oTbe, X0Ts1 00bEMHOE
coiepkaHie ero HeCOMHEHHO He Gosiee, ueM yriaekucnoro raza. Ctoneil u POroBckuit umesu, O4eBUIHO, O PyKaMH BCE JIEMEHTHI TSI
C/ICNIAHHOTO Jajiee pacyéTa, MOKa3bIBAIOLIETO, YTO 3eMJIsl MOXKET YIep:KMBATh BCE Ta3bl, CKOPOCTb YAaCTHI] KOTOPbIX MeHee 11 KMIoMeTpoB B
CEeKYH/1y, HO OHM CYMTAJIH, UTO IejIusl HET B BO3JyXe, M TOM NPEB35TOI0 MBIC/IBIO COONIA3HUINCH, YTO U MPUBOAUT K HEOOXOAMMOCTH JIOTIOJIHUTD
UX COAepXKaTeIbHEHIIINE U MHTEPECHEUIIINEe COOOpaKeHHUs.

[19] MHe Obl XOTEIOCH MPEIBAPUTEIILHO HA3BATH €0 «HBIOTOHHEM» — B YeCTh OeccMepTHOro HpioToHa.

[20] Ho kak Obl HE OBLT OH JIETOK, KaK Obl HU ObLTa BBICOKA CKOPOCTb €0 YacCTHII, BCE K€ OKOJIO TPOMAJHBIX MACC COJIHIIA U 3BE3[] €r0 YACTHII U3
MHPOBOTO 3ar1aca JOJKHO CKOIUTBCS OOJIbIIE, YEM OKOJIO MEHBIIMX MAcC IUIAHET U CIYTHUKOB. He ucKath J1u B 9TOM UCXOJHBIX TOYEK Ui
MOHUMAaHUsI N30BITKA SHEPIHH, JOCTABJISIEMON COJIHIIEM, IIPUYMHBI PA3HOCTEH MEX1y HUM U IUIaHETaMu, Macca KOTopbix Maja? Eciu 6bl 31O
OBLIO XOTh MPUOMIKEHHO TaK, TO M TYT, KAK BO BCEHl MEXAaHUKE M XUMUH, [JIABHAsI CYIIIHOCTh BEIIECTBA COCTOSLIA OBl MJIH COCPEJOTOUMBAIIACH B
ero macce. IIpaBuiibHOE U TPOCTOE MOHMMAHUE, HAIPUMEpP, XMMHUYECKUX SIBJICHUI HAYaJIOCh C 3y4eHHUs Beca (Macchl) AEHCTBYIOIIMX BEILECTB,
Beca YACTHII ¥ 3aKOHHOCTEH, CYIIECTBYIOIIMX MEKIy BECaMU aTOMOB. Be3 moHsTHIT 0 Maccax, ISUCTBYIOIMX APYT HA APyra — XUMUS ObUia Ob
JIMILIB ONUCATENHBIM (UCTOPUYECKUM) 3HaHHeM. Ho 4To Takoe ecTbh Macca WM KOJMYECTBO BEIIECTBa — M0 CAMOMY CBOEMY CYIIECTBY — TOTO,
CKOJIbKO 51 IOHUMAIO, He 3HAIOT elé BoBce. CMyTHOE MOHSTHE O NEPBMYHON MATEPHUH, OIIBITOM CTOJIb MHOTO Pa3 OTBEPrHYTOE, UMEET LIEJIbI0
TOJIbKO 3aMEHHUTH MOHATHE O MAcCe MOHITUEM O KOJIMYECTBE NIEPBUYHON MAaTepyy, HO MIPOKY OT TAKOM 3aMeHbl HE BUJIHO, SICHOCTU HU B UYEM He
npuObBaeT. He qymalo, UTO TYT JIEKUT TPaHb MO3HAHUS HA BEKH BEUHbIE, HO TIOJIATAI0, YTO paHee MOHUMAHHS MACCHI IOJKHO BBIPAOATHIBATH
peabHO-sicHOE MoHUMaH¥e 3bupa. Eci Obl MOSI «ITOMBITKa» MOBEJA K TAKOM BEIPAOOTKE, XOTs1 Obl COBCEM C HHOM CTOPOHBI, MOSI PEIIUMOCTh
BBICTYIIUTH C KEJIAHUEM PEabHO MOHSTH 3(hUp ObLTa Obl OMPaBIAHA 3aKOHAMU UCTOPHH TIOCTYIATEILHOTO ABMKCHHSI 3HAHUI, TO €CTh MCKAHUS
WCTUHBI.

[21] Jlerko mpoM3BOAMMBIN U MOYUYHUTETHHENIINI OTIBIT, TIOKA3BIBAIONINIA OTHOCHTEIbHYIO — CPABHUTEJBHO C BO3LYXOM — OBICTPOTY JBUKEHUS
YACTHI BOIOPOJIA, OMICAH, HAPUMED, B MOEM counHeHnn «OCHOBBI XUMHW», u311. 8-0¢, 1906 r., Ha ctp. 433, a Ha ctp. 432 maH cocod pacuéra
CKOpOCTEH.

[22] Tumote3a cOCTOMUT B TOM, YTO YIPYTOCTh FA30B WK MPOU3BOIUMOE [A30M JIaBJIeHHE (HA OKPYKAIONINE IPEIMEThI) OOBSICHSIETCS ABIKEHHEM
YaCTUIL ¥ yIApPaMU UX O MIPerpapl.

[23] B npusHaHWM TeMIIEpaTypbl aGCOMOTHOTO HyIIs1 (—273°) HOJIKHO, TI0 MOEMY MHEHHIO, BUIETh OfIHY U3 CIA0bIX CTOPOH COBPEMEHHBIX
(pu3MYECKUX KOHLIENIMI, a TOTOMY MPEAIOara, eClii Hailly Ha TO BO3MOKHOCTb, PEIIMMOCTb ¥ BPeMsi, TOBOPUTDb 00 3TOM HpeaMeTe B 0COO0M
CTaThe, XOTS HE CYUMTAIO TIPEAMET STOT OCOOCHHO CYIECTBEHHbIM.

[24] Tlo uccnenoBanusm MenpeneeBa u Kasinnepa, BoqOpo/ IpH MajIbiX M YBEJIMYEHHBIX AaBICHUAX (10 8 aTM.) coxpaHsieT KoadduimeHT
pacimpenust okoiio 0,00367, Ho ra3sl ¢ GOJBIIUM BECOM YACTHIIBL JAIOT OOJIbIIIIE YKCA. [JIsl Terdaliiinx ra3oB, KAKOBBI X HUKAKOTO HHOTO
YKCIIa B3STh HEJb3s, KaK HalIeHHOE /ISl BOAOPO/A.

[25] Tlpu Tex pacuérax, KOTOpBIE JaJjiee POU3BOIATCS, TO €CTh pH oThicKanuu ckopoct UNIQ-math-1-6b24a81a4620aaf8-QINU u Beca x,
MOKHO OOOMTHCH O€3 BBIPaXKEHHsI MACCHI, IOBOJIbCTBYSICh HATIPSKEHUEM TsDKECTH (YCKOPEHHEM TP MAJICHHH ), HO s TIPEIIIOYEN BBECTH MACCy
MOTOMY, YTO, [I0 MOEMY MHEHHIO, TOTJa PACUET CTAHOBUTCSI OOJIee HATJISIIHBIM.

[26] [Hdemno upér o cpesmeit CKOPOCTH COOCTBEHHOTO JBUKEHUST ra30BbIX YacTuil. Eciu OyayT, kak nmpusHaetT MakcBeJb, YaCTUIIBI, JBUKYIIIHECS
OpIcTpee, TO OYAyT U Me/JIEHHEe ABIKYIIAECS, & TIOTOMY ISl HAIIIErO PacCy’KAEHUS JOJIKHO ObUIO B3SITh JIWIIb CPEHAE CKOPOCTH.

[27] Tak Kak napbl ¥ ra3bl B CUJIbHO CKaTOM COCTOSIHMM C)KMMAIOTCSI TOJIBKO JI0 TUIOTHOCTEH, B KUIKOM M TBEPAOM BHUJIE TeJIaM CBOMCTBEHHBIX, &
9TH SIBHO 3aBUCSAT OT COCTABA, TO B Ta30- U MAPO-0OPA3HBIX MACCAX NP KAKKMX YTOIHO JABJIEHUSX HEJb3s1 KAATh INIOTHOCTEN OOJIBIIKX, YeM Y
OXJIAKJEHHOTO TeJIa TOTO e COCTaBa B TBEPAOM M KHIKOM Buje. CyLIHOCTb Aena (MHOTUM, IyMalo, elé HesiCHOTO) 3/1€Ch B CJICAYIOIIEM.
Hukaxoii ra3 win nap mpu CKOJIbKO-MO0 3HAYMTEbHBIX IABICHHUSIX HE ClieyeT 3aKoHy Boilib—MaproTTa, a CKUMAETCsI TOpasjio TOro
MEHbIIle, KAK MOXKHO 3aKJIIOUHTh U3 MPSIMBIX OIBITOB U M3 COOOPaKEHHI XMMIIECKOro cBoMCTBa. [Ipsimbie ombiThl, emé Harrepepa
(1851—1854), paBHO Kak ¥ MO3AHEMIIINE, TIOKa3bIBAIOT, YyTo HpH OoJbiuX (B 100—3000 atMocdep) naBneHusx, B n atMmocdep, 00bEMbI Bcex

ra30B, IIPU BCAKUX TEMIIEPATypax, CAKUMAIOTCA He B 71 pa3 (IIPOTUB 00bEMA U3MEPEHHOT0 IIPY JaBJICHUH B OJHY aTMocdepy), a B TOpaszio
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MEHbIIIee YHCIIO Pa3; TaK, HATIPUMEP, [Tsi BoOopoa npu aasierusix 1o 3000 armocdep — B 3 pasa menee, U eciu KyO. METp BOAOPOA IIpU
JaBjieHuH atMocdepsl Becut okouio 90 rpammos, To npu gasieHuu B 3000 atmocdep — He cxumkassch — Becut He 3000x90, nnu He 270
KHAJIOTPAMMOB, KaK ObLTO Obl U clieioBaHud Boilib—MapHOTTOBY 3aKOHY, @ TOJIbKO 0K0J10 90 KuorpaMmoB. To ke IOy dIeHo | JUTs BCeX
MHBIX Ta30B U MAPOB [PH BeexX Temmeparypax. CieoBaTesibHO, CY/Is MO OIBITY, CHJIbHOE JIABJICHHE WU TIPEBPAIIAET APl ¥ ra3bl B KUIAKOCTH,
WA CKMMAET WX FOpasfio MeHee, 4eM 1o Boiliib—MapHoTTOBY 3aKOHY, ¥ TIpejiesl CKUMAEMOCTH BHJICH SIBHO [IPH IIEPEXOJIE B KUIKOCTH,
KOTOpBIE, KaK BCEM M3BECTHO, MAJIO CKMMAEMbI M TIPEICTABIISIIOT CBOM Mpe/es CXuMaeMOocTH. Toro e BbIBOfa O Mpeesie CAKUMAEMOCTH (TO
ecTb 00 oTcTyIUIeHnH OT Boitnib—MaproTTOBa 3aKOHA) ra30B JOCTUTAEM M3 COOOPAKEHHs O TOM, YTO YACTHYHbIC ¥ ATOMHbIEC CHJIBI,
TMPOSIBIISIONINECS IPH XMMUYECKHX TPEBPAIICHHSIX Ta30B, YACTO CUIIBHO MPEBOCXOIST (PU3MKO-MEXaHUIECKUE CHJTBI, HAM JOCTYITHBIE, KaK
BHU[IHO, HATIPUMED, U3 JIETKOCTU CKUKEHHUS BCIKHX ra30B MPU 0OPA30BAHUY MK MHOKECTBA COCAMHEHHI. XMMHUIECKOE Ke COeAMHEHNE BICUET
3a co0O¥ CXKATHeE JI0 Tpejiesia, COOOPa3HOTro C COCTABOM, KaK BHIHO U3 TOTO, UTO YAETbHO-TSIKENBIE BEIECTBA MPOUCXO/AT TOIBKO MPH
COMIepKAHHIHU B COCTABE TSDKEIBIX METAJLIOB, & MEX/Iy BCEMHU U BCSIKUMU COSNHEHUSIME JIETKUX TIPOCTBIX TEJT HET U HEMBICIUMO HU OJTHO
TspKENoe coemrHeHre. Tak, HApUMEp, BCE COSMHEHNsI YIIIEPOa C BOJAOPOIOM WITH Jierde BOIBI, HJIM HPEICTABISIOT IUIOTHOCTh, MEHBIIYIO, YeEM
yrojib u rpacut. CxKaTue MpH 3TOM MIPOUCXOIHT, HO OHO OTPAHUYEHO SIBHBIM Mpee oM. To ke OTHOCUTCS IO CKATUSI IPH CKIkeHud. Tak,
Jlpioap [Jist CRMKEHHBIX BOJOPO/A, KUCIOPO/A U a30Ta MPU3HAET Mpejielt, & IMEHHO Jaxe Mpu a0comoTHOM Hyrie (=-273°) 00beM ux aToMa He
menee 10—12, To ecTh npeiesn IIOTHOCTH KUCIopogaa okoJto 1,3, a st Bogopoaa okoino 0,1, otHocutensro Boapi=1. HesicHocTs moHsiTHs O
npe/ienie CKUMAEeMOCTH Ta30B (KaK U Jp. BEIECTB) MHOTUX BBOJWT B siBHbIE 3a0myxaeHus1. Tak, He pa3 BHICKA3bIBAIOCh MHEHHE O TOM, YTO B
SIIpe CONHIIA ¥ TUIAHET MOXKHO MPENONaraTh ra3bl CKATHIMU [0 IUIOTHOCTEH TSUKEIEHIIMX METAJIOB, IOTOMY YTO TAM JIaBJICHHSI TPOMA/IHBL.
Ecu 6b1 3ak0H MapuoTTa Obit CTpor, TO Ky0. JelMMeTp Bo3ayxa (Bec mpu oqHoi atMocdepe okoio 1,2 rpam.) npu gasnernu B 10 000
aTMocdep (a JaBJeHUE B Spe CBETHI MHOTO 3TOTO 0oJbliIe) Beck Obl 0K0J10 12,0 KHIorpaMmoB, TO ecTb BO31yX Obul Obl Tsikenee meau (8,8
kuorp.) u cepedpa (10,5 kunorp.). DTOro HeT U OBITH HE MOXKET, YTO MHE U XOTEJIOCh, OMYTHO, CAIEATh COBEPIIEHHO SICHBIM.

[28] Dro serko 1okazarh, IOTOMY YTO KBAJpaThl CKOPOCTEH, Cy/si O CKa3aHHOMY Bbile, oTHOcsATCs Kak UNIQ-math-2-6b24a81a4620aaf8-QINU
k UNIQ-math-3-6b24a81a4620aaf8-QINU , kak KyOuueckue KOpHUA U3 OTHOLICHHUsI MacC, €CJU CPeIHUE TUIOTHOCTH OJIMHAKOBBI

[29] Pa3sBe myist 0ObsICHEH ST COOCTBEHHOTO JBUKEHUSI COJTHIIA U IPYTUX 3BE€3]1 OKOJIO HEM3BECTHOM IIEHTPATBHOM MACCHI.

[30] ITpumepHO Ty ke MBICIIb 51 BKpaTILIe BBICKA3as B BhIHOCKE [68 bis] Ha cTp. 183 Brimenmmero B ceHtsiope 1902 r. nepBoro BBHITyCKa 7-T0 U3IaHHS
CBOEro counHeHUs1 «OCHOBBI XUMUM».

[31] OO paaroaKTHBHBIX BENIECTBAX TOBOPUTCSI, MEXK/Iy IPOYMM, B MOoeM counHeHUH «OCHOBBI XUMUM», 8-€ 3., 1906 r. nononHeHue 563, rie st

CTapaJics COBOKYIIUTH BCE BaXKHEHIIIME Ha MOU B34 XUMHUYECKUE 00 HUX CBE€ICHHUS 1O CPEANHDBI 1905 r.

ITo Npon3Be/ieHNE MePENLIO B 00IECTBEHHOE JOCTOSIHIE.
IMpousBeieHre HAMMCAHO ABTOPOM, YMEPIIAM 00Jiee CEeMUIECSTH JIET Ha3ajl, U ONyOJIMKOBAHO MPYKU3HEHHO, JTHOO
MOCMEPTHO, HO C MOMEHTA IyOIMKAIMH TAKKe POLLIO GOJIee CEeMUIECSITH JIeT.
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