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OT nepesojuuka

Mpepnaraemas BalleMy BHUMaHWIO KHUra 4oNroe
BpeMs 0CTaBasiaCb HEM3BECTHOM PYCCKOMY YMTaTeNtO
1 6blna NpakTUyecKn 3abbiTa Ha 3anage. [axe Teoco-
(bnyeckme m3gatenbCTBa BO3AEPXKMBAIUCL OT eé ny-
61MKaLumK, NOCKOMbKY C PasBUTUEM SAEPHOIN (U3NKK
BCE 3HauMTe/IbHEE CTAHOBW/IUCH Pasinums Mexay Ha-
OMIOAEHMAMI aBTOPOB U KOHLIENUWel COBPEMEHHOM
HayKW.

Ho ecnn mbl abctparmpyemcsi OT HEOObIYHOrO
MeTofa UCCNeAoBaHNin 1 PacCCMOTPUM HEKOTOpbIe 3a-
KNHOYEHWs aBTOPOB, Kak ecnu 6bl OHW 6blnK NPOCTO
rmnoTesamu, BbIABUHYTLIMA  O6bIYHBIM  (DU3MKOM-
TEOPETUKOM, TO BbIACHUTCA, YTO B HEKOTOPbIX MPUH-
UMNuanbHbIX MOMEHTaX OHW CTOAT ropasfo 6mke
K COBPEMEHHOI Hayke, YeM K MpefCTaB/eHWAM, ro-
CMoACTBOBaBLLIMM B (hm3nke KoHua XIX Beka, U Haw
BOOOpaXKaeMmblii TEOPETUK, OMy6MKyin OH NOA0GHbIE
naen B Te BPeMeHa, cuuTaICcs Obl Tenepb OAHUM M3
OCHOBaTe/1eil COBPEMEHHOM SAepPHON (DN3NKN.

ABTOpbI YCTaHOBUKN, YTO aTOM fAefuM (4TO B
KoHLUe XIX Beka, Korja BbIlWM WX MepBble CTaTbK
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Ha 3Ty Temy, elLé He NPU3HABA/IOCh) U MOXOX HE Ha
CO/IHEYHYIO CUCTEMY, KaK AyManu (V3UKW nepBoi
MonoBuHbI XX Beka, a NpeAcTaBnseT coboii CnoXHoe
AP0 C 000/0YKOIA, UMEOLLE 0CoBY0 KOH(Urypa-
LLMIO, CBOKD Y 3/IEMEHTOB pasHbIX pymMn; 4To BCTY-
nas B XMMWUYECKMe COefIMHEHUS, aTOMbl OObEANHAIOT
0607104k, a KOH(Mrypaums 060/104KN onpeaenseT
(h13MKO-XMMUYECKMe CBOMCTBA aToMa. HesBHO 6Oblna
VMW BbICKa3aHa W 3KBMBAJIEHTHOCTb MacChbl U 3Hep-
K, NOCKO/bKY, KaK UMW 6bI0 3a51B/1EHO, «aTOM e/iBa
NN MOXHO Has3BaTb "BeLbH", XOTA 3TO U MaTepuan,
13 KOTOPOro COCTOSAT BCe (pusnyeckue Tena. OH 06-
pa3yeTcsi NOTOKOM XM3HEHHOW CWMbl U UCHe3aeT npu
eé oTnimBe».

33,0110 40 OTKPbITUA M30TOMOB OHW BbISCHU-
NA, YTO OAMH W TOT XK€ 3/1EMEHT MOXET MMeTb He-
CKO/IbKO pasHOBWUAHOCTEW, M 0603HaYMIN Takue
PasHOBUAHOCTW MPUCTaBKOW «MeTa». B CBA3M C
3TUM MPeACTaBNAT WHTEpPeC 3HAYeHUs aTOMHbIX
BECOB 3/IeMEHTOB, ornpefenéHHble aBTopamu. B ps-
[ ClyyaeB, a UMEHHO AN15 TaKMX 3/1eMEHTOB Kak He,
Ca, Zn, As, Se, Kr, Rb, Cd, Sh, I, Xe, Os, Ir, Pt n Au
3Ha4YeHNs aTOMHbIX BECOB [aHbl ropasfo 6nmxe K
COBPEMEHHBIM, YeM K TeM, KOTOPble OblNv MPUHATLI
B (hm3mnke Hayana XX Beka. B HEKOTOpbIX Cnyvasnx,
npaBfa, 3HayYeHue faHo 61uxe K Becy, NPUHATOMY
TOrjalHen Haykol, HO 3TO MOXHO O6BACHWUTL U
pasHbIMU M30TOMaMW, B3ATbIMU [/19 UCCNeA0BaHus,
Kak Hanpumep B C/lyyae C KPUNTOHOM — TOrfa Bec
KpunToHa nonarancs pasHbiM 81,2, a asTopamu
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onucaHbl KpUNTOH ¢ BecoM 81,3 M MeTa-KpUNTOH
c Becom 83,6. Mo coBpemMeHHbIM >Xe [aHHbIM BEC
KpuntoHa paseH 83,6. C KCEHOHOM — MNOJIHOCTHIO
aHa/IorMYHbIA Cnyyald, HO C HECKONbKO 60NbLINM
pacxoXxzieHuem.

Moka He HawW NOLTBEPXKAEHUS COBPEMEHHOM
HayKO MpuBEAEHHbIE aBTOpPaMU reoMeTpUYecKume
(hopmbl 060/104EK ATOMOB, OCHOBaHHbIE Ha NpPaBu/ib-
HbIX Tenax lMnatoHa. OfHako npsmble HabnOAeHNUSA
TakMX Ma/lbIX OOBEKTOB MOKa YTO HEBO3MOXHbI, U
HalWW NpeAcTaB/ieHNs 0 HUX CTPOATCA rNaBHbIM 06-
pa3oM Ha OCHOBE MaTeMaTU4ecKux mogeneid. B cny-
yae ke ¢ 6onee KpynHbIMU 06bEKTaMU, TaKUMU Kak
MOJIEKY/Ibl XMMUYECKMX COEAWHEHWIA, onpefenéHHoe
CXOLCTBO YXE& HaMeyaeTcs, XOTA eCTb W pasnmuums.
dTa KHUra nevaraetcs Mo W3A4aHWIo Mof pefakumeit
A.lN. CnHHeTTa, KOTOpPOe ObINo MNOCAeAHVUM NPY XKN3-
HW aBTOPOB. B Heii coeiHEHNS He paccMaTpMUBatoTCH,
HO OHW 6bII1 NOAPOBHO OMKMCaHbI B MOCEAHEM M3Ma-
HUW KHUTW, BbILLEALLIEM YXXe Moc/e CMepTU aBTOpOB
1 MO CyTW NPeACTaBNAOLLEM COO0W OTAENbHBIN TPYA,
3HaunTe/lbHad YacCTb KOTOPOro Oblna cocTaBneHa, a
TepMuHonorua nepepabotaHa Y. JykvHapagkagacom.
Ha npviBefEHHOM PUCYHKe CrieBa MokasaHa MOJeKya
MeTaHa, Kak eé yBuaenu Jlenoutep n besaHt, a cnpa-
Ba — €& MOfe/Ib M0 COBPEMEHHBIM NPeLCTaB/IEHUAM.

K koHLy XX Beka, Koraa npeActasfieHns (ursnkm
0 MaTepuMyn BHOBb CTa/IN MEHATLCSA, CTaI0 BO3MOXKHO
COOTHECTW MaTepuasl, COOpaHHbI aBTopamu, C AaH-
HbIMW COBPEMEHHON Hayku. STOT TPyA MpPesnpuHs



Ilpeoucnogue 7

aHrnAcKniA usnk CtmeeH dunaunc. Mocne OKOH-
yaHua KembpnmpKCKoro yHuBepcuTteta oH pabotan B
CLUA, rge n nonyunn cTteneHb Aoktopa. Cny4aiiHo
eMy nonanacb KHura KuHrcnaHga «®usmka TaliHow
[LOKTPUHbI», B KOTOPO 6blnn NpYBEAeHbl HEKOTO-
pble AnarpaMmmbl M3 «OKKY/NbTHOW XUMUW». Bygy-
UM YeNoBEKOM HernpenBs3aTblM, OH pellnn BO BCEM
OCHOBaTe/lbHO pa3obpartbCs, He OTMeTas BCE cpasy,
KaK 3T0 cAenasm MHorve usnkn go Hero. U B 70-x
rogax Pwnnuncom 6bina paspaboTaHa TakK HasblBae-
Mas OMEroHHas Teopms, 0ObACHAOLLAsA, B YaCTHOCTY,
ApPO6HOCTL 3apsfa Keapka. [leno B TOM, YTO paHbLue
MWHUMa/IbHbIM HOCUTENeM 3apsafa CunmTaICd 3MeK-
TPOH, W KOrga nosiBunacL KBapkosas Teopus, onepu-
pyroLas ewg MeHbLIUMK, «APOBHbIMW» 3apsafaMu,
3TO NOCTaBUNO nepes (U3MKaMM HOBble BOMPOCHI.
[po6HbIA 3apsf KBapKOB He HallEn ele oAHO3Hau-
HOro 06BACHEHNS, U CYLLIECTBYHOT pa3/iMyHble Teopum
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Ha 3TOT CYéT. Teopua Puniunca, ofHa U3 MHOMMUX
NOAOGHbIX, XOTA U He ABNSETCA [N1aBeHCTBYHOLLEN B
COBPEMEHHON (PM3MKe, XOPOLIO COrnacyetcs Kak ¢
npeacTaBneHvamun Jlenbutepa, 1ak M CO B3rnsga-
MW COBPEMEHHOI Hayku. OHa Oblna n3noXeHa UM B
XypHane «Physics Letters» B 1979 r., a 3aTeM OH Bbl-
nycTun nccnefoBaHne, NOCBALWEHHOE COOTHOLLUEHWIO
«OKKYNbTHON XMMUW» 1 KBApKOBOI TeOpWK, MOA Ha-
3BaHNEM «OKCTPACEHCOPHOE BOCTPUATHE KBApKOB» .
Tam OH, B YaCTHOCTW, MoKasan, YTO HeKoTopble SiB-
NeHus, Habnogaewwvecs Jleabutepom, MOXHO OTO-
X[ECTBUTb C KBapkamu B CBOOOAHOM COCTOSHUU W
MarHWTHbIMU MOHOMONAMUK (KOTOpPble MPeLCTaBAT
co6oii cBOe06pa3Hble MarHUTHbIE 3apsifbl, UMetoLLme
OAMH MONKOC) — OHWU AaBHO BbIN NpeAcKasaHbl Teo-
PETUYECKN, HO 3KCNEepUMEHTa/IbHOrO MOATBEPXKAe-
HVS UM MOKa He Haxoam/oCh.

B nocnefHee Bpems B HayKe CTa/10 NOSABNATLCA BCE
60/bLLIE KOHLEMNLWMIA, NePeKNMKAOLLMXCS C naeamMm «OK-
Ky/IbTHOV XMW, TOBOPAT O HOBOM COCTOSIHWM BELLie-
CTBa — KBapK-r/00HHON nnasme. [-p B.A. MaHbko 13
KypyaToBCKOro MHCTUTYTa COO00LLMA, YTO eé yaanocb
MoNy4nTL 3KCNEepUMEHTaIbHO, XOTS CYLLECTBYET OHa,
KOHeuHo, Hegonroe B . W |, Heponroe mgesamu
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06beAMHUNNCL B afPOHbI, TO €CTb B NMPOTOHbI U Apyrue
Nof06HbIe YacTULb.

Tenepb cpaBHUM 3TO C HabnoAeHUAMN JlefouTe-
pa 1 besaHT. OHM ONUCLIBAIOT COCTOSAHME BELLECTBa,
Ha3blBaEMOE MMMK Tunep-cocTosiHeM. OHO Nopo6-
HO O4YeHb PaspeXXeHHOMY rasy, KOTOPbIA COCTOMT W3
yacTul, COAepXaliMxX B Pas/MYHbIX KOMOUHaLMsAX
nepBUYHbIE (DM3NYECKME aTOMbl, 0ObIYHO MO TpW B
KaXK[0i, KoTopble A-p PuAMnC Kak pas u OToXae-
CTBUN C KBapKamu. JleiovTep Ha3blBaeT 3T0 OAHUM U3
3(MPHBLIX COCTOAHMIN BELLECTBa, KOTOpbIE CNeaytoT 3a
TBEPALIM, XUAKMM 1 razoobpasHbiM. CornacHo Teo-
CO(hMYECKOMY YHEHUIO MMEHHO U3 TaKUX COCTOSIHWIA
BeLLIeCTBa, CYLLLeCTBOBABLUNX paHee, «CrycTnnacb» Ta
maTepus, KOTOPYHO Mbl MOXEM Tenepb HabnoaaTh.

OKoHyaTe/bHble BbIBOALI O BEPHOCTU Habnoje-
HUIA aBTOPOB eLLE NPeACTOMT cAenatb, HO yXKe ceinvac
SICHO, UTO MX paboTa HaBcerga 3aiMET MecTo B UCTO-
PUN Pa3BUTUS «a/IbTEPHATUBHON HayKu».

B 3akntoyeHne MOXHO NPUBECTW CfoBa A-pa
3. Nlectep CmuTa, KOTOPbLIA B CBOE KHUre «[lepe-
OLIEHKa OKKY/IbTHOM XuMUW»® 3aaBnseT: «Llenble ae-
catuneTus "OKKy/bTHas XUMKA™ Bblia YeM-TO BPOAe
CcKeneTa B LUKady, KHUMOW, O KOTOPOI Oblfo nyulle
yMOn4aTh, 3HaKOMs fpy3eii ¢ Teocomein. Tenepb Xe,
Kak Hanucan MHe f-p Punaunc, aTo KHWra, KoTopoi
Teocodbl MOryT ropautbcs. OTHBIHE HUKTO He MOXET
COMHeBaThCA, YTO eé aBTopbl AHHU Be3aHT 1 Yapnb3
2 E. Lester-Smith, F.R.S., «Occult Chemistry Re-Evaluated», 1982.
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NepbuTtep 6biIM OYEHb KOMMETEHTHLIMU OKKY/bTU-
cTamu. VX BblgaroLLmMecs NCUXMYeckme CnocobHOCTH
MO3BONMAN HabnogaTb MHOTME SIB/IEHUS, HEWU3BeCT-
Hble YYEHbIM TOIO BPEMEHM, U ACHO U 6e30LWN60YHO
onucatb MX. VmMu 6blnn fonylleHbl KOe-Kakve no-
PELUHOCTM B HabMOAEHUAX, BNOSIHE MPOCTUTENbHbIE
B TaKOW C/IOXHOI 061aCTU; TaK Xe U HeCoBepLUeHHas
HayKa TOro BpeMeHU MpUBOAM/A UX K BMOJHE MOHAT-
HbIM OLIMOKaM B MHTeprpeTauun. Ho 3ToMy MOXHO
MPOTVBOMOCTaBUTbL OFPOMHOE KONMMYECTBO TOYHbIX
CBEJeHWiA, Terepb BMO/HE MOATBEPXKAEHHBIX CO-
BPEMEHHOM HayKOI, OCOGEHHO yuMTbIBas eé ycnexwu
B (hM3MKe 3MeMEHTapHbIX YacTuL, CAenaHHble B No-
cnefHve JecaTUneTms».

K. 3aiiyes

®



MPEANC/IOBIE PELAKTOPA

MpegnpvHUMas NOArOTOBKY HOBOIO  U3aHWA
3TOW KHUTW, 1 MONYYNN paspeLleHyie 0T aBTOPOB «Npu-
BECTY eé B TaKol BWA, B KOTOPOM OHa, Mo-Batlemy, Oy-
[eT Hambonee nosiesHa B HacTosLlee Bpems». Ha Moé
YCMOTpPeHMe ObIfI0 OCTaBNEHO, «4TO UCNO/b30BaThL U
4TO OTOPOCUTLY». A He HaLLEN HEOOXOANMBIM B KaKOWi-
Nnbo Mepe BOCMOSb30BaTLCA 3TUM NOCNELHUM pa3pe-
LLeHvieM. Ho MOCKONbKY NepBoHaYa/lbHO COfepXKaHve
KHUTM He MO3BONAMIO YATATE/O OLEHUTb BaXHOCTb
NO3AHENLINX McCnefoBaHUIA, NOCKOMbKY TpeboBancs
BBOAHbI MaTepuan 1 06bACHEHMS, KakK 3TO Haya-
NOCb, N Kak paHHWe 1CCnefoBaHus NpuBenn K nosg-
HerwwMM, 8 [06aBUN LieNyHo HOBYHO BBOAHYHO [/1aBY,
KOTOpas, HafekCh, NMOMOXET YATATENO MPOHUKHYTb-
€A [0BepueM K pesynbTatam, AOCTUIHYTbIM, KOrja
onpesenéHHo HabMfancb MOeKyNspHble (HopMbl
M COCTaB MHOMOYMC/IEHHbIX 06pasyoB. A He nbiTan-
€A MNepecmatpvBaTb OMWUCaHWS NOCMEAHUX UCCneno-
BaHWUIA, B KOTOPbIX S He MPWUHMMaN MNepCOHaNbHOro
yyacTusl, TaK 4To C Ha4ana rnasbl Il 4O KOHLA 3TOl
KHUIN coflep>kaHue eé npeacTaBnsieT coO0M nepemns-
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[aHe NepBoHa4asbHOrO 3a UCK/IKOYEHNEM UCMPaBe-
HISI HEKOTOPbIX HE3HAUUTE/bHBIX OMEYaToK.

Takym 06pa3oM, s MPeAnpUHSAN NOMbITKY SICHO
BblAENNTb BHAaYane HayuHyl LEHHOCTb TOrO CBETa,
KOTOpbI/i MPOSMBAET 3Ta KHMra Ha COCTaB MaTepum.
Mup B GOMbLIOM AONTY Y YYEHbIX, PaboTaroLLyX
06bIYHbIMI METOAAMMW, W €r0 Hemb3s MepeoLeHUTb,
HO BCE K& NPEeX[e OHW MPeAnoYNTaIn MPoABUraThb-
Csl TMOCTENeHHO, OTBeprast MPbDKKW B TEMHOTE, HO
3TOT CKaYoK, CAENaHHbIN ceiiuac, ocTaéTcs TEMHbIM
ML NS TeX, KTO He OCO3HaET, YTO MPOrpecc, fo-
CTUTHYTbIA MHCTPYMEHTAIbHBIMU UCCNEA0BaHUAMY,
paHO WM MO3AHO AO/MKEH 6biTh MoAdepXaH Gonee
TOHKMMM MeTofaMU. PU3MYECKas HayKa YXKe MpuLia
K MPefCTaB/EHIO O TOM, YTO aTOMbl T/, MO3AHEE Ha-
3BaHHbIX XUMWYECKMMM 3MIEMEHTaMU, COCTaB/EHbI
Kbl 13 MEHbLUMX aTOMOB. VIHCTpYMeHTaslbHble
1CCMEei0BaHMs NOKa He MOTYT ONPeaeNiTb, U3 CKO/b-
KUX B KXKOOM crydyae. OKKyNbTHblE MCCNEA0BaHUS
BbISICHWN AeACTBUTENLHOE KOMIMYECTBO B HEKOTOPbIX
Clyyasix, a 3aTeM 0GHaPYXKWNK 3aKOH, YMPaB/sHOLLiA
3TUMM YMCIaMM BO BCEX C/lyYasix, I OTHOLLIEHNWE 3TUX
yncen K aTOMHbIM Becam. TakuM 06pa3oM, OTKPbIThIl
3aKOH SBNSETCA AeMOHCTpaLyell TOUHOCTM MepBbIX
NPAMbIX HaGMIOAEHUIA, N 3TOT MPUHLMN, OAHAXKAbI
YCTaHOBVBLUWIA JOBEpYME K MOACYETAM, W TeMepb Npu-
MEHSIEMbI/i U K PacrofOXEHUI0 MeHbLUMX aTOMOB B
MO/EKYlaX MHOTOUYMC/EHHBIX WCCNEA0BaHHbIX 3/e-
MEHTOB, NPUGAM3UNCS, MO MOEMY MHEHWIO, K MOf-
TBEPXKAEHWIO.
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OcTaéTcs yBUAeTb — He B Kakoi Mepe, HO Bep-
Hee, KaK CKOpO Hay4Hblil MUP B GO/bLUNHCTBE CBOEM
NPUMET 3aK/IHOYUEHNA 3TON KHUMM KakK OnpeseNnéHHbIi
BK/af, B HayKy, CoYeTas HayKy n1abopaTopHyto ¢ pas-
HoO6pasveM TOro, YTo 40 CMX MOP UMEHOBAIOCH OK-
KYNbTHBIM.

ATl Cunnemm

®



[naga |
[PEABAPUTE/IbHBIE
WCCELOBAHIA

"ny6OKWiA MHTEpeC M BaXKHOCTb WCCef0BaHWA,
ONMCLIBAEMbIX B 3TOIN KHUre, NyyLle Bcero OyayT oue-
HeHbl, eCciM WX NpeaBapuTb OTYETOM 06 YCOBUSAX,
13 KOTOPbIX OHW BO3HWKNW. [MepBoe u3gaHue, cocTo-
fiBLLEE B OCHOBHOM W3 CTaTeid, mepenevaTtaHHbIX W3
XypHana «Theosophist», umeno geno ¢ no3gHUMN a-
3aMW MCCNefoBaHUiA, XOTA U NOHATHBIMU U3yYatoLLe-
MY OKKY/IbTU3M, HO MO/IHOCTbO COMBAIOLLMMU C TOSKY
06bIYHOro umTaTens. ATM nocnegHue hasbl, OLHAKO,
NPUAaT paHHUM UCCNeL0BaHUAM 3HaYeHMe, KOTOpoe
BHayasle NMLWb CMYTHO Npegnonaranocb. A Tem 60-
Nee MMeto Npaso NpogenaTb NOPYYEHHY MHe 3asady
MOArOTOBKN HACTOALLEro WM3[aHus, NMOCKO/bKY WMMEH-
HO B MOEM MPUCYTCTBUM W MO MOeW naee bl che-
NaHbl Nnep.ble NOMbITKWA NMPOHUKHYTL B TaiiHy, Npexze
CKPbIBaBLLYHO NEPBUYHYHO MOJEKYNY MaTepui.

£ >KMBO MOMHIO, Kak 3TO mpom3owwsio. Muctep
INepbutep octaHoBw/CA TOrda B MOEM JOMe, W ero
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CMOCOBHOCTY ACHOBUAEHWS 4acTO MNPUMEHSINCL K
nonb3e ANS MEeHsl, MOEI XEHbl N BCEX OKPYXXAtOLLUX
Hac Apy3eli-TeocodoB. A 06HaPYXXW/, YTO 3TW CMO-
COBHOCTW, MpUMeHseMble B OMpefenéHHOM Harnpas-
NeHnK, BbIN CBEPXMMKPOCKOMMYECKMU. OfHaX b
A cnpocun M-pa Jlegéutepa, LymaeT A OH, YTO MO-
XET [elCTBUTENbHO ysudems MONEKYNY (U3NYECKON
matepun. OH OXOTHO coriacuica nonpobosatb, W
NpesIoXuUN MoeKyy 30/10Ta B Ka4ecTBe 06beKTa, Ko-
TOpbIV OH Bbl MO NONbITaTbCA HabNoAaTb. OH caenan
OnNpeAenéHHY0 NOMbITKY WM CO06bLWMN B pesynbTare,
4TO 3Ta MO/EKY/a UMEET Yepecuyp CNIOXKHYHO CTPYKTY-
py AN TOro, YTobbl €€ onucatb. 1o BCell BUAMMOCTH,
OHa COCTOSA/1a U3 OYeHb OOMBLLIOTO KONMYECTBA HEKMX
MEHbLUMX aTOMOB, C/IMLUKOM MHOTOUMC/IEHHBIX, YTOObI
UX NOACYUTATb, U C PACMONIOXKEHUEM, C/IMLLKOM C/IOXK-
HbIM, 4YTO6bI €ro BOCNPUHATL. MHe NPULLO B FO/OBY,
YTO 3TO AO/DKHO ObITb NO MPUYMHE TOFO (haKTa, YTo
30/10TO — TSHKENbIA MeTa ¢ 60/bLUIMM aTOMHbIM Be-
COM W YTO HabnoAeHe Morno 6bl 6bITh 6onee yeneLw-
HbIM, 6Yay4n HanpaBneHO Ha BELECTBO C MEHbLUUM
aTOMHbIM BECOM; TaK YTO A NPeAIoXkKnI aToM BOLOPO-
[a Kak BO3MOXHO Hambonee nogxogawmii. M-p Jleg-
6uTep NPUHAN 3TO NPEA/IOKEHME N MOMbITA/ICA CHOBA.
B 3TOT pa3 OH Haluén, YTo aToOM BOAOPOAA 3HAUNTENb-
HO NpOLLE, YeM Apyrue, Tak YTO MeHbLUMe aTOMbI, CO-
CTaB/AOLLME €ro, MOrm 6bITb cocunTaHbl. OHY BbiNK
pacnosoXeHbl N0 OMpeaen&éHHOMY M/aHy, KOTOpbIV
OyfeT NokasaH Ha Ja/lbHeMLWnX auarpaMmax, U Ux Ko-
/INYECTBO COCTAB/IANO BOCEMHAALATD.
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Torga Mbl cnabo 0Co3HaBa/IM OrPOMHOE 3HayeHVe
3TOro OTKPbITWA, cienaHHoro B 1895 rogy, 3af0nro Ao
OTKPbITUS pagus, KOTOPbIA NO3BOAWUA 06bIYHBLIM (K-
3MKaM yNyylmnTb CBO& 3HAKOMCTBO C «3/IEKTPOHOM.
Kakoe 6bl UMsi He 6bI10 JaHO 3TOMY Mefbyaillemy
TeNny, OH MpW3HaETcA Tenepb OObIYHON HayKOM Tak
Xe, KaK 1 OKKY/IbTHbIMW HabNiogeHUsAMI, Kak (hyHaa-
MeHTa/IbHast COCTaBHasA 4acTb (DU3NYECKON MaTepuun.
B aToli Mepe 06blyHas HaykKa HarHana OKKYNbTHble
nccnefoBaHusa, C KOTOPbIMU A MMEK [efio, HO OHU
ObICTPO MPOABUralT OKKY/IbTHOrO WCC/efoBaTeNs B
Takune 06NacTh 3HaHWA, Kyda 06blYHbIV (U3KK nocrne-
[YeT 33 HUM /LWL B OTA&EHHbIE BpEMeHa.

WccnepoBaHns, ofHaX4bl HayaTble OMUCaHHBIM
MHO/ Cnoco6oM, CTaHOBM/IUCL BeCbMa WHTEPECHbI-
MK. Muccuc be3aHT noyTn HesamefMTENbHO Mpu-
coeguHunack K M-py Jleabutepy B UX LanbHeliLlem
nposefeHVn. BoofyLueBnéHHbIe YCrnexoM C BOLOPO-
[OM, WCCnefoBa/in [jBa BaXKHbIX rasa — KUCNOPOA W
a30T. BbIACHWIOCh, YTO C HUMWU HECKONbKO TpyaHee
MMeTb [1eN0, Yem C BOLOPOAOM, HO BCE Xe BO3MOXKHO.
BbI0 HailaeHo, YTO Kncnopog coctont 3 290 MeHb-
LUMX aTOMOB, a a30T — 13 261. X rpynnuposka by-
[eT onucaHa ganee. IHTepec 1 BaXXHOCTb BCErO 3TOr0
npeamMeTa fydile Bcero GyfeT oueHeHa npu obLem
ONMcaHUM [OCTUTHYTbIX pe3y/bTaToB. Torga uuta-
TN HYXXHO OyZeT 3anacTucb 60MbLIMM TepreHneM,
cnefyst CIOXXHOMY XOZY NO34HEALINX OTKPLITUNA.

CKOpo OyZeT MOHATHO, YTO TOMBKO YTO MpuUBe-
AEHHble LUMpbl, BO3MOXHO, VMEOT 60/bLUOE 3HAYe-
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HMe. ATOMHbI BEC KMCNOPOAa 06bIMHO NPUHMMAETCS
paBHbIM 16. VHaye rosops, atoM Kucnopoga B 16 pa3
TSXKenee aTtoMa Bofopofa. Takvm o6pa3om, Ha npo-
TSXKEHWM BCe Tabnuupbl aTOMHbIX BECOB BOAOPOA
MPUHMUMaETCA 3a eAMHULLY M3MepeHnst 6e3 BCAKON Mo-
MbITKW BbIACHATL ero abcontoTHbIM Bec. Ho Teneps,
Korja atom BOLOpPOfa, TaK CKas3aTb, aHaTOMWpOBaH,
W BbISCHEHO, YTO OH COCTOMUT U3 18 HekMx YacTei, B
TO BpeMs Kak aToM Kuc/opofa coctout us 290 Tex
Xe 4acTuu, nosBnseTcs OTHOWweHne 16 — 290 fe-
NEHHOe Ha 18 faéT HaM 16 1 HeGOoMbLUY AecATHY-
HYI0 4p0o6b. ONATH Xe YNCNO, HailfeHHoe Ans asoTa,
npv aeneHun Ha 18 gaét 14 n He6GONbLLOK OCTATOK,
M 3TO — NPUHATLIA aTOMHbIA Bec asoTa. ITO Aano
HaM HabpOCOK NPUHLMNA, KOTOPbIA MOXET Aen-
CTBOBaTb Ha MPOTSXEHWUW BCeW TabnuLbl aTOMHbIX
BecoB. 10 npuyMHe 3arpy>eHHOCTW ApYroi pa6o-
TOI aBTOPbI 3TON KHWUMM He CMOMIN NPOLO/IKNTbL UC-
CNefjoBaHns, Korga OHM 6blin HayaTbl. Pe3ynbTarhl,
yXXe HabpocaHHble Torga, OblnvM Onyo6/MKoBaHbl B
XypHane, HasbiBaBLeMcs Torga «Lucifers», B HosiGpe
1895 rofa 1 nepensgaHbl OTAENbHON GPOLLOPOIA Mof
HasaHueM «QOccult Chemistry» — 3TO COYMHEHWE,
COXPaHMBLUMECA 3K3eMMNAPbl KOTOPOro OfHaXAbl
CTaHyT NPU3HaHHbLIM apryMeHTOM B 3alliMTy MeToja,
KOTOpbIA Korfa-Hnbyap B 6yayLueM CTaHeT LUMPOKO
MPUMEHATLCA K UCCMEef0BaHNAM TaiiH npupogsl. Ans
MO3AHENLINX UccnefoBaHUA, C KOTOPbIMW UMEET ae-
N0 JaHHas KHWra, ycTaHaB/MBAeTCA MPUHLMM, KOTO-
pOMy BpsAf N BOCMPOTUBUTCA NHO60N HenpeaB3aThbIi
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yutatens. C TepneHvem U TpyLonto6ueMm, KoTopble
MOMOINM aBTopaM Cfenatb NOACHETbI CNOCo60M, Ko-
TOpbIA 6ygeT onucaH (M NPUMEHSEMbIM METOAOM,
BK/IOYAIOLLMM MPOBEPKY Ha TOYHOCTb NOACYETa) —
ObIN NOACYUTAHbI MEHbLUME aTOMbl MOYTU BCEX U3-
BECTHbIX XMMWUYECKUX 371EMEHTOB, KaK UX 0ObIYHO
Ha3bIBalOT, W ObINI0 BbISCHEHO, YTO WMX KOAUYECTBO
HaX04UTCA B TOM e OTHOLLUEHUW K aTOMHbIM Becawm,
Kakoe OblN0 MPeS/IoKeHO AN CNy4vaeB BOLOPOAA W
Kucnopoga. STOT pesynbTar faéT NoiHOe NOATBEPXK-
J€eHVe nepBOHaYalbHO MOMYYEHHOro KOMMYecTBa
MEHbLUMX aTOMOB B BOLOPOAE — LMpPbl, KOTOPYHO
06blYHble UCCNEA0BaHMS MOKa YTO HUKaK He MOr/n
onpegennTb. MpegnonoXeHns GbIM OYeHb pasiny-
Hbl — OT MOMHOTO €AMHCTBA aToMa [0 HECKO/IbKUX
COTEH UX, HO ByAy4n HE3HaKOM C MeTOZOM SCHOBM-
AeHns, 00bIYHbIV U3MK He UMEET CpefcTB A06paTh-
CcA 40 Le/CTBUTENbHOIO COCTOAHUS (haKTOB.

Mpexge 4YemM MPOAOMKUTL O MNOLPOGHOCTAX
MO3AHENLINX UCCNef0BaHUA, CnesyeT 06bACHUTL He-
KOTOpble BaXKHble OTKPbITUS, BO3HUKLUME U3 PaHHUX
paboT. Kak §i y)xe roBopun, CNOCOGHOCTU SCHOBM-
JEHWs, COOTBETCTBEHHLIM 00pPa3oM MPUIOXKEHHbIE
K MeNbYaiiluuM SBEHUAM MPUPOLbl, NPaKTUYECKM
GecKoHeYHbl B CBOEM AuanasoHe. He ya0BneTBOpuB-
LUMCb cofepXKaHMeM (3NYECKNX MOMIEKYN C OLLEHKON
KONMYeCTBa MEHbLUMNX aTOMOB B HMX, aBTOPbI MepeLu-
/N K UCCNEAOBaHMIO CaMMX MeHbLUMX aToMOB. OHM
camy 6blNv HalifieHbl VMEIOLWMMMN OYeHb CIOXHYHO
CTPYKTYpY, Ha OOBLACHEHUM KOTOPOA B 3TOM Mpef-
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BapuTeNbHOM 0630pe BCero npeameTa f He 6yay
OCTaHaB/MBaTbCA (MOMHOE 0ObACHEHWE Bbl HailggTe
Janee), ¥ COCTOALLMMMN W3 aTOMOB, MPUHALIEXALLMX
K CBEPX(IM3NYECKOMY LiapCTBY MPUPOAbI, C KOTOPbIM
OKKY/IbTUCT [JaBHO 3HAKOM M XapaKTepu3yeT ero Kak
«aCTpasibHbIl NnaH». HekoTopble HECKONbKO MefaH-
TUYHbIE KPUTWKWM HaWLyT 3TOT TEPMUH Henonxons-
LM, MOCKO/bKY TaK Ha3bIBatOT Cepy, OKPYXKatOLLLYHO
(hM3MYECKMiA 3eMHOI LLap, HO Kak BCe OKKY/NbTUCTBI
MOHMMAIOT 3TO C/I0BO, MaH MPOCTO 0603Ha4aeT Co-
CTOAHVE npupofbl. Kaxaoe cOCTOAHME, a UX MHOrO
6onblue, yeM [Ba, pacCMaTpUBaeMbIX HamMu, COOTHO-
CUTCA C COCEeAHMM Yepe3 aTOMUYECKYHD CTPYKTYpY.
Takvm 06pa3om, aTtoMbl acTpasibHOro nnaHa B KOM-
OUHaLMK Jar0T TOHYaMLWY Pa3HOBUAHOCTb (n3nye-
CKOW maTepum — 3up NPOCTPaHCTBa, KOTOPbIA He
O[HOPO/EH, a B AeNCTBUTENBHOCTU UMEET aToMUYe-
CKUIi xapakTep, U Me/byailime atoMbl, U3 KOTOPbIX
COCTOAT (PU3NYECKME MOJEKY/IbI, — 3TO aTOMbl K-
pa, «3UPHbIE aTOMbI», KaK Mbl UX Tenepb HasbIBaeMm.

MHorue u3nKm, XoTa 1 He BCe, C HEeroL0BaHNeM
OTBEPrHyT WAEH, TPaKTYIOLLY NPOCTPAHCTBEHHbIN
3(hmp Kak aTOMUYeckunii. Ho B 1t060M cnyyae OKKy/b-
TUCT NONYYUT YOB/IETBOPEHUE, Y3HAB, YTO BE/IMKWUI
pycCKUi XUMWK MeHzenees npeanovnTan aromu-
YeCKyt0 Teoputo. B HeflaBHeil KHWUre capa Ywunibsma
TungeHa «XUMUYECKME OTKPLITUA U U300peTeHns B
[BajiLaToOM BeKe» i mpounTtas, Yto MeHIenees, «ur-
HOPUPYS 06bIYHbIE MPEACTABNEHNUS», NPELNOXMNI MO-
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NeKyNAPHYIO MW aTOMUYECKYHO CTPYKTYpY 3thmpa’, n
CO BPeMEeHeM BCe (DM3VKN LO/DKHbI 6yayT Npu3sHaTh,
YTO 3MEKTPOH — He aTOM 3MEeKTPUYECTBa, Kak MHO-
rve ceivac NpeacTaBnstOT, HO aTOM 3upa, HecyLuit
onpesenéHHbIN 3NMeKTPUYECKNIA 3apsif.

3a7,0M1ro 0 OTKPbITUSA paaus, NPUBEALLETO K Mpu-
3HaHWIO 3/1EKTPOHA KakK OObIYHOM COCTaBHOM YacTui
BCEX TeJ1, Ha3blBaeMbIX XMUMUYECKAMM 3/IleMEHTaMMU, 3TV
Me/lbYaiiLLne YacTuLbl MaTepun Obl OTOXAECTB/IEHbI
C KatogHbIMW Nlydamu, HabtoaaeMbIMU B BaKyyMHbIX
Tpy6Kax capa Yunbsma Kpykca. Korga anektpuyeckuin
TOK MPOMyCKaeTca yepe3 TPYOKy, M3 KOTOPOI BO3AYX
(W gpyroil ras, KOTOpbIAi OHA MOXET COLepXKaTb)
MOYTW MONHOCTLIO OTKayaH, TPYOKy Hamo/HAET ApKoe
CYSiHWe, OYEBMAHO, PacMpOCTPaHAACL OT Katofa, WUnu
OTpPULATENLHOrO MO/Ca CXeMbl. ITOT 3PMEKT Obin
M3ydyeH YWnbsMoM KpyKCOM O4YeHb OCHOBATe/IbHO.
Cpean npounx XapakTepuUCTUK Oblno 06HapyXXeHo,
4TO eC/n Nepes OTKaYKOM YCTaHOBUTL B TPYOKe MUHM-
aTHOPHbIA NMponenep, KaTtofHble Nyyn 3acTaBnstoT N0-
nacTy BpaLLaThCs; TakuM 06pa3oM, 04eBUAHO, YTO 3TOT
Ny4 — HeYTO 60/bLLee, YeM NPOCTO APDEKT CBEUEHMS.
3aecb bblna HAMLO MeXaHNYecKas 3Heprus, KOTopyro
CNeAoBasio 0OBACHUTL, 1 Ha NepBbIiA B3rNsL 6b110 Obl
3aTPYAHUTENBHO MPUMUPUTL 06HaPYXXeHHbIe (haKTbl C
BCE 60nee NonynapHol UAee 0 TOM, YTO YacTULbI, KO-
TOpble YXXe HafleNeHbl UMEHEM «3JIEKTPOH», — MPOCTO
aTOMbl YNCTOrO 3M1EeKTPUYECTBA.

® Cm. A. MeHpenees, «TlonbITKa XMMWYECKOrO MOHMMAHUA MUPOBOIO
athmpa», CM6, 1902. —Ipum. nep.
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Tem BpemMeHeM C MporpeccoM 006bIYHbIX KCCe-
[0BaHWiA OTKpbITME paaus magam Kropu B 1902 rogy
Aa/10 COBEPLLIEHHO HOBbI B3rN54 Ha NPeAMET 3/1eKTpo-
HOB. beTa-yacTuubl, M3nyvatoLmecs pagvem, 6binu
BCKOpe MAEHTUMULMPOBAHbI C 3MEKTPOHaMWN KaTof-
HOro n3/lydeHns. [lanee nocnefoBaio OTKPbITHE rasa
renns, CUMTaBLLEroCs paHee OTAENIbHbIM 3/1eMEHTOM
pacnaga pagusa. TpaHCMyTaums, Haj KOTOPO paHb-
LLle CMesSINCb, KaK Haf CyeBepuem aIXMMWKOB, TUXO
nepeLuna B 061aCTb NPU3HAHHbLIX SBNEHWIA NPUPOABI,
N XMUMUYECKMe 3/1IEMEHTbI CTa/Iv NPeSCcTaBNATLCA Te-
NnamMu, MOCTPOEHHBbIMU W3 3/1EKTPOHOB B PasHbIX KO-
NINYeCTBax W, BO3MOXHO, B PasHOM pPacrofioXeHuN.
Takum 00pa3oM B KOHLE KOHLOB 06bluHas Hayka
[OCTUIa OHOTO B&XKHOr0 pesy/ibTata OKKY/IbTHOro
nccnefoBaHus, NPOBEAEHHOTO CEMbIO FOaMy paHee.
ELLé He fOCTUrHYTbI 60/1ee TOUHbIE Pe3y/ibTaTbl 3TOro
OKKY/IbTHOIO MUCC/el0BaHNS — cmpykmypa aToMa BO-
[0poja C ero BOCeMHaALaTbio 3hMPHBIMU aToMamm 1
TO, KakvM CnocobomM aTOMHble Beca BCEX 3/IEMEHTOB
06BACHAKTCA KOIMYECTBOM 3PUPHBIX aTOMOB, BXOAS-
LMX B MX COCTaB.

S(mp NPOCTpaHCTBa, XOTS M He MOAAaOLLMIACS
VHCTPYMEHTA/IbHOMY WCCIE0BaHMIO, MNonagaeT B
rone 3peHunst CnocobHOCTEl ICHOBUAEHNS, U TNyGOKO
VHTEPECHbIE OTKPbLITUS B 3TO 0611acTV PaboT BbiNK
CAenaHbl B TEUYEHWE TOrO0, YTO S HasblBalo PaHHUMU
CCNEe0BaHNAMU. S(PUPHbIE aTOMbl KOMBUHIPYHOT-
csi, 06pasysi Mo/eKy/bl, MHOTVMI Pa3NYHbIMIA Cro-
cobamn, HO KOMGMHaUWW, BK/IOYAKOLME MeEHbLLee
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KONMYEeCTBO aTOMOB, YeM BOCEMHaALaTh, AaroLLee Bo-
[0poA, He NPOW3BOAAT BreyaT/ieHns Ha ur3nyeckune
4yBCTBa, PABHO KaK W Ha (p13nyecKue nccneaoBatesib-
CKMe WHCTPYMEHTbI. 13 HUX NpPOUCXOAAT pa3HOBMUA-
HOCTW MONEKYNSPHOro 3mpa, NOHMMaHWe KOTOpPOro
HaYHET OCBeLlaTb LapcTBa TaliH NpUpoAbl, NOKa eLlé
COBEPLUEHHO HeWcCcefoBaHHble 00bIYHBIM (HN3UKOM.
KoM6uHaLmMm ¢ KOMYeCTBOM Hibke 18 AaroT poxpae-
HUe TPEM Pa3HOBMAHOCTAM MOMEKYNAPHOro 3adupa,
(OYHKUMM KOTOPOro, Korga OHW 6yayT 6osee nosHo
M3yyeHbl, COCTaBAT pasfen eCTECTBEHHbIX HayK, Ha
nopore KOTOPOro Mbl Yxke cToum. Korga-Hubyab, Bo3-
MOXXHO, HaM MpeACTaBAT TOM «OKKYNbTHOR (hU3NKI»,
CTO/Mb XK€ BaXHbI B CBOEM HanpaBfieHWM, KakK 1 faH-
Haa avccepTaums 06 OKKyNbTHOR XumMum.

®



[naBa Il
[10APOBHOCTH PAHVHI/IX
WCCNELOBAHIAIA

Cratbs, MOAPOOHO ONKUCbIBAKOLLAA pe3ynbTaTbl
nccnefoBaHWii, NpoBeaéHHbIX B 1895 rogy (cmoTpu
HOSIOPLCKMIA BbINYCK XXYpHa/a, Ha3biBaBLUErocs Toraa
«Lucifer»), HauMHanacb ¢ HEKOTOPbIX OOLLKX 3aMeya-
HUIA 0 CNOCOGHOCTU ACHOBUAEHWSA, Y)Ke PacCMOTPEH-
HO B MpeAblayLeli rnase. MepBOHaYa/IbHbIA TEKCT
MPOJO/MKAEeTCA CnedytowmmM obpasom:

CunTaeTtcs, UYTO (PU3NYECKUA MUP COCTOUT M3
LUECTWAECATU-CEMUAECATA XUMUYECKUX 3/IEMEHTOB,
COEAMHEHHbIX B 6ECYMCMeHHOM MHOXECTBE KOM-
OuHauuin. 3T KOMOMHaUMW nofnajaioT nog Tpu
OCHOBHbIX KaTeropuvi — TBEpAble, XWUAKME U ra3oo-
OpasHble, NPU3HaHHbIE COCTOSAHUS (IU3NYECKOI MaTe-
PN — TEOPEeTUYECKWIA admp easa M NPUHUMaETCS
matepuasbHbIM. [ y4éHoro atmp — 3T0 He nog-
pasfieneHve 1 Aaxe He COCTOSAHWE MaTepun, a HevTo
camo o cebe. He gonyckaeTcs, YTo6bl 30/10TO MOr-
no 6bITb NPUBELEHO B 3(MPHOE COCTOSHME, KaK OHO
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MOXET OblTb XWUAKUM WM ra3000pasHbIM, TOrja Kak
OKKY/IbTUCT 3HaeT, YTO 3a ra3oobpasHbIM COCTOSHM-
emM crieflyeT a(MpHOe, Kak 3a TBEPAbIM — XWUAKOE, U
OH TaKXXe 3HaeT, YTO CNOBO «3(PMP» BK/IHOYAET YeTbl-
pe COCTOSHMSA, B TakOM >Xe Mepe OT/IMYHbLIX ApYr OT
Apyra, Kak TBEpAble Tena, XWAKOCTU U rasbl, U 4YTO
Y BCEX XMMMWYECKUX 3N1EMEHTOB eCTb YeTbipe 3dup-
HbIX COCTOSIHWS, TA€ BbiCLLee — 0OLLee /1 BCeX, Kak
COCTOALLEE M3 MepBUYHBIX, WK MpefenbHbIX (hU3n-
YeCKMX aToMOB, B KOTOPOM BCE 3/IeMEHTbl HakKOHeL,
ncye3aroT. XMMUYECKUIA aTOM CUMTaeTCA NepBUYHON
YaCTMLIEN BCAKOrO 3/1IEMEHTA U NpeanonaraeTcs Hege-
NMMbIM U HECTIOCOBHBIM CYLLIECTBOBATL B CBOOOLHOM
cocTosHMK. MccnefoBaHua Kpykca npvseny Hanbo-
nee nepefioBbIX XUMUKOB K MHEHUIO 06 aToMe Kak 0
COCTaBHOM, 60/1ee UM MeHee C/I0KHOM 06pa3oBaHUM
n3 npouwiuia.

Ons acTpanbHOro 3peHns agup — BuAMMas
Belllb, ¥ BMAHO, YTO OH MPOHMKAET BCE BeLLeCTBa W
OKPY>KAeT Kaxxayto YacTuuy. « TBEpLoe» Teo CoCTaB-
NEHO M3 OFPOMHOI0 KONMYECTBA YaCcTUL, B3BELLEHHbIX
B 3(hmpe, Kaxkaasa 13 KOTOpbIX COBepLUaeT KosebaHus
BMepén W Hasag B OMpefenéHHOM MPOCTPaHCTBE C
BbICOKOM 4acTOTOM U CKOPOCTbLIO; 3TU YacTuLbl Mpu-
TAMMBAKOTCS OfHA K ApYroi 6osee CUIbHO, Yem fei-
CTBMEM BHELLUHWX B/IMAAHUIA, Y1 OHW «CLENNIATCA», TO
eCTb NOLAEPXKMBAIOT OfHA MO OTHOLUEHWIO K ApYroi
onpefenéHHoe MNONOXeHWe B MpoCTpaHCTBe. boree
npuCTanbHOE M3yYeHWe MOKa3biBaeT, YTO 3up He
OZIHOPOfEH, HO COCTOMT M3 YacTWL, MHOTUX pasHo-
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BUAHOCTEN, pas/MyaloLLMXCcs CoAepaHvem 6onee
MENIKUX Ten, UX COCTaBMSIOWMX; U BHUMATENbHbIN
N 60nee [eTanM3MPOBaHHbIA MeTO[ aHam3a O6Ha-
PYXXMBAET, YTO OH VMMEET YeTblpe ACHOPa3INUUMbIX
CTEeneHu, JaloLmMX Ham, BMECTE C TBEPAbIM, XXNAKUM
N ra3oobpasHbIM, CeMb B3aMeH YeTbIPEX COCTOSAHWUIA
MaTepun B PU3MYECKOM MUPE.

3TN YeTbIpe 3(UPHBIX COCTOSAHMA OyayT nyulle
BCEr0 NOHATHbI, C/IM 06BACHUTH METOL, KOTOPbIM OHYU
nccnefoBanchb. ITOT METOZ COCTOAN B pasfeneHnm
pa3 3a pa3oM TOro, YTo Ha3blBaeTCsH aTOMOM rasa, no-
Ka He NOATBEPXAan0oCh, YTO AOCTUTHYT Mpese/bHbIN
(hr3nyeckuii aTom, 1 pe3ynbTaToM ero pacLienneHus
Oblna yXKe acTpanbHasi, HO 60/blle He (m3nyeckas
maTepms.

KoHeuyHo, HEBO3MOXKHO NepeBECTU B C/10Ba ACHbIE
NpeAcTaBeHNs, MNOMyYeHHble MPAMbIM - BUAEHUEM
06BEKTOB M3y4yeHus, 1 COMpOBOXAatoLlas Auarpam-
Ma, HapuCOBaHHas TOYHO MO OMNUCaHWIO, AaHHOMY
nccnepoBatensaMu, npegfiaraeTcd Kak 3ameHa 3ToMmy,
X0TA W 6efiHasA, 419 BOCMONHEHNS He0CTAtOLLEro BU-
AeHVs unTaTenei. Fopu3oHTabHbIE TMHUW OTAENAOT
OAHO OT ApYroro ceMb COCTOSHWIA MaTepuy — TBEp-
[l0e, XnaKoe, razoobpasHoe, sthup 4, acmp 3, agup
2 n 3amp 1. Ha ypoBHe razoobpa3Horo npegcrasne-
Hbl TP XMMUYECKMX aTtoma — oAuH Bogopoga (H),
oavH kucnopoga (O), n oanH — aszoTa (N). Mocne-
[0BaTeNbHble N3MEHEHWs, MPOUCXOAMBLUME C KaXk-
AbIM XVMUYECKUM aTOMOM, MoKasaHbl B rpafax Hap
HUMW — NleBasi KOJIOHKa MOKa3blBaeT pacluernsieHve



H

Taéproe
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aTtoMa BOAopoJa, CpefHAs — KUCopoja 1 npasas —
asoTa. [pedenbHbliA (DU3NYECKMA aTOM MOMeYeH a
I HapuCOBaH TO/bKO OAMH pas3, NMOCKO/bKY OH Be3fje
OAVH 1 TOT Xxe. Liudpsr 18, 290 n 261 — uuncna nep-
BUYHBIX (IM3MYECKUX aTOMOB, OOHapPYXXEHHbIX B XU-
MUYeCKOM aToMe.

MyHKTMPbI 0603HA4AK0T IMHUK, MO KOTOPbLIM Obl-
N0 3aMeYeHO [eiCTBME CWUM, N CTPE/IKN MOKa3bIBatOT
MX Hanpas/eHue. TMONbITOK cAenatb 370 Ha YPOB-
He Hke E, He fenanocb, 3a UCK/HOYEHVEM Cryyas
BoZoposa. bykBbl faHbl C Le/blo MOMOYb YMUTATENHO
MPOCNeaUTb BBEPX KAKAYH KOHKPETHYK YacTuLy,
Takum 06pa3oM d B XMMWYECKOM aTOMe KUC/IOpoja B
ra3006pasHOM COCTOSHUM MOXET OblTb CHOBA Haife-
HO Ha ypoBHsX E,4, E3 U E,. CneflyeT NOMHUTBL, YTO Ya-
CTULbI N306paXKEHbI CXEMATUYHO U HUKOMM 06pa3om
He NoKa3blBalOT OTHOCWUTE/IbHOrO pasmepa; no Mepe
noAbEMa BeLLecTBa OT OJHOI0 COCTOSHUS K Apyromy
yacTuLbl ANs Lenein nccnefoBaHns B OrpOMHOIA CTe-
MeHN MOABEPratoT YBE/IMYEHWIO, U NepPBUYHBIA aToM
cocTosHuA E; npefcTaBneH Ha ra3oobpasHoM ypoBHe
NN TOYKOW a.

MepBbIM XMMWUYECKUM aTOMOM, BblGpaHHbIM /15
paccMoTpeHus, 6bin atom Bogopoga (H). Mpu BHMMa-
Te/IbHOM B3r/sfie Ha Hero 6b1710 06HapyXXeHO, YTO OH
COCTOUT W3 LLECTM MEeHbLUMX YaCTUL, 3aKNOUYEHHBIX B
AnueobpasHyto hopmy. OHa Bpalanacb C OrpOMHOM
CKOPOCTbKO BOKPYI CBOEi COBCTBEHHON OCW, U BHY-
TPEHHWE YacTuLpbl COBepLUAIN aHaNorMyHoe Bpalle-
Hue. Becb aToM BpallaeTcs u TpeneweT, U JO/MKeH
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ObITb YCMOKOEH, Npexae yeM OyeT BO3MOXHO TOUHOe
HabnogeHne. LLeCTb MeHbLUMX Ten OpraH13oBaHbl B
[Ba Habopa no Tpu, obpasys fBa TPeYrosibHWKa, KOTo-
pble He B3aMMO3aMeHsEMbI, & ABNIAOTCA OTPXKEHUAMU
apyr gpyra. (JInHum Ha guarpamme 3Toro razoobpas-
HOro NOAMNIaHa — He IMHUK CWbI, @ NOKa3bIBaKoT [Ba
TPeyrosibH1Ka; Ha MNJIOCKOCTU Hefb3d AACHO M306pa-
3UTb B3aVIMOMPOHWKHOBEHWE 3TWUX TPEYro/IbHUKOB).
[anee, 3TN WeCTb Te/ He BCE OAMHAKOBbI; K&X0e CO-
[EPXUT MO TPU MEHbLLMX YaCTULLbl — Kadkaasd U3 HUX
AB/ISETCA NPefe/ibHbIM (PU3NYECKUM aTOMOM, — HO B
[BYX M3 HUX 3TV TPW aToMa pPacro/ioXKeHbl B IMHUIO,
B TO BPeMS Kak B OCTaBLUMXCS YeTbIpéX OHW pacrona-
ratoTca TPeyrosibHUKOM.

CTeHka orpaHuumBaroLLero ctheponsa, B KoTo-
POM 3aK/MtOYeHbl 3TU YacTuLbl, KOrfa COCTaBNAT
TpeTbe, rasoobpasHoe COCTOAHME MaTepuu, Bbina-
[aeT, Korja atom rasa NoAHUMaETCA K CrefytoLle-
MYy COCTOSIHWIO, W LUECTb YacTuUL, OKa3blBAOTCA Ha
cBoboge. OHM cpa3y >ke MepecTpamBaloTCs B [Ba
TPeyronbHUKa, KaXaplii 3aK/HOYEHHBIA B OrpaHnyu-
BatOLLYIO ero cepy; ABa, OTMEYEHHbIX b Ha [ua-
rpaMme, 06beMHAKTCA ¢ 0603HaYeHHbIMW b’ UTOObI
chopmMmpoBaTb TeN0, UMEKLLee MONOKUTENbHbIN
XapakTtep, ocTallmecs Tpu (QOpMUPYIOT BTOPOE
Teno, oTpuuarenbHoe. OHW 06pasytoT BOLOPOLHbIE
4acTMUbl HM3LWIEro nognsiaHa apupa, 0603HaYeH-
Horo Ha guarpamme E; — agmp 4. MNpu nogHATAN
Janblle OHWU MpeTeprneBatoT ewg OfHy Ae3uHTerpa-
LMo, TepsAs CBOM OrpaHuyMBaroLiMe CTEHKW; Mo-
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noxutenbHas vactuua E, Tepss cBOKO 060/04KY,
CTaHOBUTCH [BYMS; OfHA M3 HUX, 00603HaYeHHas b,
OT/INYAETCA /IMHENHBIM PACMONIOXKEHVEM COLepXKa-
LLMXCA B Heil MepBUYHBIX aTOMOB, 3aK/O4aeTcs B
060n0uKy, a gpyras, 6ygyum TpeTbein, u3 BXOAUB-
lwnx B coctaB E4 Tenepb ocBoboxpaetcs. OTpu-
uatensHas yactuuya E, aHanornmyHo, Tepss CBOHO
060/104Ky, CTAHOBUTCA ABYMS 4acTuLaMu, OfHa W3
KOTOpPbIX COCTOMT W3 ABYX 4acTuL, 0B03HAYeHHbIX
b' a ppyras, ocTaBlascs, ocTaéTcsa CBOBGOAHOIA.
3Tn cBOGOAHbIE YAaCTULLbl HE OCTalTCA Ha YPOBHE
Es, a nepexofdaTt HesaMeaMTensHo Ha E,, octasnsas
MOJIOXUTENIbHbIE N OTPULATE/IbHBIE YaCcTULLbI Mpes-
cTasuTenammy Bogopoga Ha Es. lNpu nepeHeceHun
3TUX YaCTWL, OAHUM LIAroM Bbille UX 060/104Ka UC-
ye3aeT W BHYTPEHHMe 4YacTulbl 0CBOOOXKAAKTCA,
nMpvyém Te, B KOTOPbIX aTtOMbl PACMONOXEHbI /N-
HEeNHO, ABNAKOTCA NOMOXUTENbHBIMU, & B KOTOPbIX
TPEYro/ibHOe PAcroOXeHNne — OTpULaTe/IbHbIMU.
3T aBe (opmbl MpefCcTaBAAT BOAOPOL Ha E,,
HO MOAOOHbIE YacTMLbl 3TOF0 COCTOSIHUA MaTtepum
BCTPEYAlOTCA BXOAALLMMU U B Apyrue KOMOMHaLUmu,
KaK MOXXHO YBW[ETb, YKa3aB Ha f'Ha E, ypoBHe a3oTa
(N). Mpy nogbéme 3TMX YacTUL, ewwé Ha OAMH Luar
fanee nCYe3HOBEHVE CTEHOK [efaeT cofepxallmecs
aToOMbl CBOGOAHbLIMU, U Mbl OCTUTAEM MpesebHOro
(hM3MYecKoro atoma, MaTepun B COCTOAHUU E;. Pas-
pyLleHne 3TUX 06pa3oBaHMin 0CBO6GOXAAeT YaCTULbl
acTpasbHON mMaTepuu, TaK YTo 34eCb Mbl JOCTUTaeM
npegenoB Gu3anyeckoii matepun. Yutateno-teocod
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C MHTEPEcOM 3aMeTWT, YTO TaKUM 06pa3oM Mbl Ha-
6ntofjaeM CceMb OMpeAenéHHbIX noapasaeneHuin -
3UYECKoii MaTepun, HO He GorbLLe.

MepBUYHBI aTOM, KOTOPbI OAUH U TOT Xe BO
BCEX C/ly4yasix HalGMIofieHIA, SBNSETCS Ype3BblUaiiHO
CNIOXHBLIM TE/IOM, W Ha AuarpamMe MoOryT 6biTb [a-
Hbl TO/IbKO OCHOBHbIE €ro XapakTepucTMKK. OH nos-
HOCTbIO COCTOWT M3 Chpaneid, Civpanb e B CBOK
o4epefb COCTOMT M3 MEHbLLMX CRpaneit, a Te B CBOIO
ouepeflb COCTOST U3 eLg
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PEXOAOM aKTUBHOCTW OT OAHOW Cnvpanu K Apyroi
MEHSETCH LiBET.

MocTpoeHne aTtoma rasa BOLOPOAA MOXHO Npo-
CNeauTb CBEPXY BHU3 C YPOBHA E; M Kak 3aaBnsnoch
BbILLE, /IMHWK, NPUBEAEHHbIE Ha Auarpammve, UMerT
CBOEN LieNblo MoKasaTb Urpy CW/, Bbi3bIBAIOLLMX He-
CKO/IbKO KOMOMHaLWiA. BoobLue roBopsi, NONOXKNUTENb-
Hble YacTWLUbl OT/IMYAKOTCA TakMM pPacrnofioKeHNeM
coflepXallmxcs B HUX aToMOB, YTO OHM O6paLLleHbl
CBOVIMW TOYKaMM [pYr K ApYry W K LEHTPY UX KOM-
OuHaUMM 1 OTTaNKMBAKOT ApYr Apyra B CTOPOHbI;
oTpULaTeNbHble Xe — TeM, 4YTO CepALenofobHble
yrnybneHns obpalleHbl BHYTPb, U TeHAEHLMelN [BK-
ratbCA CKopee Apyr K Apyry, 4Yem npoub. Kaxgas
KOMOMHALUMA HAYMHAETCA C UCTEYEHUS CUSibl B LiEH-
Tpe, KOTOpPbIiA JO/MKEH CTaTb LIEHTPOM KOMOMHALMW;
B MepBOi MONOXMUTENbHOW BOAOPOAHON KOMOWHa-
umn, E,, atom, BpaLlatoLLmniics nog npsiMbIM Yriom K
MI0CKOCTU PUCYHKA BOKPYT CBOel ocu, (hopmmpyet
LIEHTP, W CWNa, BbIPbIBAOLLAACSA M3 €ro HUXHel Tou-
KW, BNVBaeTCA B YrnybneHns [ByX Apyrux aToMos,
KOTOpble YCTaHaB/IMBAKOTCA CBOMMMW TOUYKAMM K LieH-
TPy; 3TV JIMHWKM NOKa3aHbl Ha +b, (urype cnpasa
(chmrypa cnesa NokasblBaeT BpaLleHMe aTOMOB CaMuX
no cebe). o mepe TOro, Kak ata aToMmyeckas Tpua-
[a BpallaeTcs, OHa OuuLLaeT cebe MPOCTPaHCTBO,
pacnupas HefuddepeHUMPOBaHHYIO MaTepuUIo MiaHa
1 co3fasast cebe BpalLaroLLytocs 060/104KY U3 3TOM
maTepun, NpeanpuHMMas Takum 00pa3om MepBblii
ar K NoCTPOEHUI0 XMMMUYECKOro atoma BOAOpOAa.
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OTpuuatenbHas aToMmuyeckas Tpuaga (hopMupyet-
CA aHafornyHo, Tpu eé atomMa CUMMETPUYHO pac-
nonaratoTcs BOKPYr LEHTpa UCXOAALWEA Cuibl. ITu
Tpuagbl Torfa KOMOWHMPYHOTCA, ABE C JIMHENHbIM
pacnonioXXeHMeM MPUTArMBAKOTCA OfHa K ApYrom, u
[iBe C TPEYro/ibHbIM TaKkXXe, Cuia CHOBa M3/IMBAETCA 1
(hopmmpyeT LeHTP, AENCTBYIOLLMIA Ha TpUaabl Kak Ha
OAMHOYHBIV aTOM, ¥ OrpaHUYMBatOLLAs CTEHKA CHOBA
thopmupyeTcs, Korga ata KomOGuHaums obpallaetcs
BOKpYr CBOero ueHTpa. Cnegytowas cragus obpa-
3YeTCA MPUTHKEHNEM KaXKON U3 3TUX KOMOMHALMIA
ypoBHS E3 TpeTbeli aTOMUYeCcKoi Tpuagbl TPeyronb-
HOro TUMa ¢ YpPoBHS E, NyTéM yCTaHOBNEHWS HOBOIO
LleHTpa UCXOAALLEN CUNbI, CNeaytoLLein No NHUAM,
NpoYepyYeHHbIM B KOMOUHaUmMAX E4. [iBe U3 HUX 06b-
eAVHAIOTCA U UX TPEYroNbHWKN B3aMMOMPOHUKAIOT
Apyr B fpyra, hOpMUpYeTCs XMMMWUYECKWIA aToM, U
Mbl HaX0AWM, YTO OH COCTOMUT BCEr0 M3 BOCEMHaALa-
TV NpeaenbHbIX PU3NYECKMX aTOMOB.

CnefyrowymM UCCneaoBaHHbIM BELLECTBOM Oblf
KWUCnopogd, ropasao 6onee CROXHOE W 3arafjoyvHoe
Teno; TPYAHOCTU HabMOAEHWNS 3HAUYMTENbHO YBe-
JIMYUINCL  HEeobblYaliHO CU/IbHOM  aKTUBHOCTbIO,
KOTOPYHO MOKa3an 3TOT 3/1EMEHT, U OCNENUTE/NbHBIM
671ECKOM HEKOTOPLIX ero COCTaBAANWMX. ATOM rasa
npeacTaBnseT coboi AliLeobpasHoe Teno, BHYTPM
KOTOpPOro CBMTOE ChMpanbid NOJOGHO 3Mee Teno
BpaLlaeTCcsi ¢ 6OMbLUOA CKOPOCTbIO C MATHIO SAPKU-
MW TOYKaMK CBETA, CMAIOLLMMM Ha BUTKax. 3mMeiika
NPeACTaBNAETCS CNMOLIHBIM BpaLLaOLWMMCS Tenom,
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HO MpW MOAHATAM aToMa Ha YpoBeHb E, OHa pac-
LennisieTcs BAOMb Ha JBa BOJIHWCTLIX Tena, W CTa-
HOBMTCS BUAHO, UYTO 3TO BreyaT/eHre LeNOCTHOCTM
CO3/1aéTCS M3-3a TOTO, YTO OHW BPALLAKOTCS BOKPYT
06LLeli 0CK 1 NPeACTaBNSAOT HENPEPLIBHYHO MOBEPX-
HOCTb, MOAOGHO KPYry OFHS, KOTOPbIA MOXHO CO3-
[aTb BpalLlEHNEM 3aXOKEHHON Mmanku. CeepKatouine
Tena, HaG/toAaeMble B aTOMe, HaXOAATCS Ha FPeBHAX
BOMHbI B MOMOXWTENLHOI 3Melike 1 Ha cnagax B OT-
puLLATeNbHOM, Cama XKe 3Meiika COCTOUT M3 MasleHb-
KUX Ten, MOXOXWX Ha BYCUHKM, oAvMHHAAUaTb U3
KOTOPbIX NEpemMeXaroTcsi ¢ GOMbLIMMI CBETALLMMM-
cs naTHamu. Mpu NOAHATUM 3TUX TEN Ha YpPOBEHb
E3 3Meiikn pa3brBatoTCcs, U KaX4oe IPKoe NATHO He-
CET C CO60Ii LIeCTb GYCMHOK Ha OAHOI CTOPOHE U
NSTb — Ha [PYroii; OHW BPaLLAlTCs U ApbIralTcs
BCE €ellE C TOM e HeOoBbIYHOW aKTWBHOCTbLIO, Ha-
MOMWUHas /EeTatloLMX CBET/IYKOB, COBEPLUAOLLMX
[VKWe BpalleHns. MOXHO YBUAETb, YTO 60/bLUME
CBETSLLMECS TeNla COAEpXaT Mo CeMb MpeaeNbHbIX
aTOMOB KaX[j0€, B TO BpeMsi Kak 6YCVHKM — M0 [iBa.
(Kaxxaoe sipKoe NATHO C OAVMHHAALATLI0 BYCUHKaMK
3aK/I0YeHO B 060/10u4Ky). Ha cregyouleid ctaguu,
E, (hparMeHTbl 3MeeK pa3buBalOTCs Ha COCTaBHble
YacTy; NMOMOXUTENbHbIE 1 OTPULLATENbHbIE TENa, OT-
MeueHHble d 1 d’, MOKasbiBalOT PasHuLLy pacnosio-
KEHUS COAEPXKALLMXCS B HWUX aTOMOB. OHU ONSiTh
OKOHYaTeNIbHO ~ AE3MHTErpupytoTcs,  0CBO6OXAast
MepBUYHbIE (DU3NYECKME aTOMbl, TOXAECTBEHHbIE
MoNy4YeHHbIM 13 Bogopoaa. KonnuecTBo nepBUYHbIX

2 OKKyNbTHast Xumust
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aTOMOB, COfepXalimxca B atome rasoobpasHoro
Kucnopoga — 290, 1 nonyvaeTcs cnegyrowmum o6-
pasom:

2 B KaK[oli bycuHke, KakoBbIx Bcero 110

7 B K&XKAOM APKOM NATHE, KakoBbIX nmeetca 10

2 x 110 + 70 =290

Korga Hab6ntogatenn noayymnn aToT pesynbTar,
OHW CPaBHWAW ero C KOMIMYECTBOM MEPBUYHbLIX aTo-
MOB B BOJOPOJe:

290/18=16,11

COOTBETCTBYHOLLUME KO/IMYECTBA NEPBUYHbIX aTo-
MOB, COLEPXKALLMXCA B XMMUYECKOM aTOMe 3TUX [BYX
BELLECTB, KakK BMAHO, 6/IM3KO COOTBETCTBYHOT MPUHS-
TbIM AN151 HAX BECOBbLIM YmMC/iaMm.

MOXHO CKa3aTb, KCTaTW, YTO XMMWUYECKUIA aTOM
030Ha" NpecTaBNAET CIOLLEHHBIN chepong, ¢ 6onee
CKaTON W pacLUMPEHHO B LeHTpe cofepkallelica B
HEM CnuMpa/blo; 3Ta Crnpasib COCTOUT U3 TPEX 3MEeK,
OAHOWN MONOXWUTENBHON N ABYX — OTPULATENbHBbIX,
COCTaBNAILWMX efuHOoe Bpaulatolleeca Teno. [Mpu
MOAHATMN XUMUYECKOro aToMa Ha CneaytoLimin ypo-
BEHb 3Melika AeNNTCA Ha TPW, KaKAas U3 KOTOpbIX 3a-
K/IHoueHa B COGCTBEHHOM SIALIE.

XUMUYeCKMiA aToM aszoTa Obln TPeTbWM, Bbl-
OpaHHbIM M3yYaloWnMKU ANS  UCCNefoBaHus, Tak
Kak OH Ka3a/ca CpaBHUTENbHO CMOKOMHbLIM MO cpas-

* ToHsATME «XMMWUYECKNIA aTOM» MOXET 03HauaTb M MOMEKyny B COBpe-
MEHHOM MOHVMaHUM — BO MHOIMX C/ly4asix aBTopaMn Hab/ojaInch He
aToMbl, @ MOJIEKY/Ibl, HO aTOMbl B HUX CBA3aHbl TaK, YTO Hepas/N4nMMbl
B OTAENbHOCTM. CM. TakxXe MnprMeyaHvie K pasfeny 0 BHeLHUX hopmax
3N1eMeHTOB. — Ilpum. nep.
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HEHMIO C BEYHO BO36YXAEHHLIM KMUCMOPOAOM. ITO
MOATBEPANNO, OAHAKO, YTO OH HanGOMee CMOXKEH U3
BCEX VX B CBOEM BHYTPEHHEM CTPOEHUM, 1 ero Cro-
KOCTBME 6bII0 MOITOMY HEMHOrO0 06MaHUMBbIM.
Hambonee 3aMeTHbIM GblNO TeNO, HaMoOMUHalOLLEe
BO3/YLLHbIV Liap C LIECTbI0 MEHbLUUMMW B CEpeau-
He, Pacro/fioXXeHHbIMU [BYMSI TOPU30HTa/IbHLIMM
psAamMu, U ofHo 6onbLUoe, AiiLenoao6bHoe, Takxe B
cepefHe. Bbinn 3aMeueHbl HEKOTOPbIE XMMUYECKIe
aToOMbl, B KOTOPbIX 3TO BHYTPEHHEE Pacro/oXeHue
ObINI0 M3MEHEHO, U []Ba TOPU3OHTANbHBLIX psAAa CTa-
HOBWUMNCb BEPTUKANbHLIMK; 3TO M3MEHEHMEe Kasa-
NOCb CBSA3aHHLIM C GO/NbLUEA aKTUBHOCTbIO BCETO
Tena, HO Hab/OAEHUs Ha 3TOT CYET C/MLLIKOM He-
MONHbI, YTOObl 6GbITb HaAEXHbIMW. Teno, noxoxee
Ha BO3AYLLHbIV LIap — MONOXWUTENBHO U, OYEBAHO,
NPUTArMBAETCA K OTpULATENIbHOMY fiiiLleo6pasHOMy
Teny, HaxXOAALIEMYCS HUKe U COAepXKallleMy CeMb
MEHbLLMX YacTul. B gononHeHue K 3TM 60/bLINM
Tenam BWAHbI YETbipe ManeHbKuX, fBa MOMOXM-
TENbHbIX W [Ba OTPULATENbHbIX, MONOXMTENbHOE
COAEPXWT MSATb MEHbLUMX 4YacTul, a OoTpuULaTeNb-
Hoe — u4eTbipe. MpyU NOAHATMM aToma rasa fo E,
paspylleHne CTEHOK BbICBOBGOXAAET LUECTb 3aK/io-
YEHHbIX B HUX Ten, U 06a — U BO3AYLUHbIV Lwap,
1 L0, OKPYTNSOTCA, 0YEBUAHO, C NPEKpaLLeHNeM
MX CBS3U, TEM HEe MeHee OKasblBas Apyr Ha apyra
HEKOTOpOe NpuTAraTeNbHOe BAUsSHME. MeHblume Te-
na B fiille — MOMeYeHHble ¢ Ha E; — HaxoAsTcs
He B OAHOI NOCKOCTW, W Te, KOTOpPbIE BHYTPU 1 1
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o, (OpMUPYIOT Mupamuibl COOTBETCTBEHHO C KBa-
[paTHbIM U TpeyrosibHblM OcHoBaHueM. MogHumas 1.840 Tn
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62+ Tenac 2 nepBUYHbIMM aTOMamMu, 62x2= 124

B, .F 8 A2 24x2= 48
L & 21x2= 63
2+ Lipwe iy pe 2x2= 6
i R o 2x2= 8
A AL s 2x2= 12

261

3T0 ONATL NPUBANXKAEETCH K YMCTY aTOMHOIO Be-
ca asora:

261/18 = 14,4(4)

3T0 MHTEPECHO Kak MpoBepka HabntofeHuin, no-
CKOJ/IbKY aTOMHbIe Beca NoJly4atoTcs TakKMumu pasiny-
HbIMK cnocobamu, 1 0COBEHHO B Cryyae a3oTa 3TO
NPUBIVXKEHWE LieHHO, B CUY CI0XHOCTU Ten, U3yde-
HWe KOTOpPbIX Aaso 3TN YKcha.

Bbinn coenaHbl M HekoTopble Apyruve Habso-
[EHWs, KOTOpble MOKasaim Mo Mepe YBeNuyeHus
aTOMHOrO Beca COOTBETCTBYHOLLEE YBE/MYEHUE KO-
NNYecTBa Ten, PasNyMMbIX B XUMWUYECKOM aTOME;
Takum 06pa3oM, 30/10T0 NPOAEMOHCTPUPOBANIO 47 co-
[EepXXaLLyxcs B HEM Tefl, HO 3TV HabnoAeHns TpebyoT
MoBTOpPa W NPOBEPKU. ViccnefoBaHme MOMEKY bl BOAbI
OTKPbINO NPUCYTCTBME [iBEHaALATU Tell U3 BOAOPOAA
M XapaKTepHYK 3MeiKy KMCIopoga; OKpyatoLime
aToMbl CTEHKV 6binn paspyLueHbl. Ho onAatb Xe Ana
NOATBEPXAEHNUS 3TUX AeTaneli HeobXOAMMbI fanb-
Heliluve HabnogeHns. HacToAWWIA [JOKYMEHT BCEro
NWb NpegfiaraeT HanpasieHue UccneaoBaHnii, obe-
LAKLWNX VHTEPECHbIE Hay4Hble Pe3ynbTarbl; 3anu-
CaHHble 3/eCb HabMoAeHNs NOBTOPANNCH HECKO/BbKO
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pa3 1 He ABNAKOTCA PabOTON TOMbKO OfHOMO UCCNEeA0-
BaTeNs, NO3TOMY X MOXHO CUMTaTb BEPHLIMU B TOVA
Mepe, B KOTOPOIA OHW MPOABUHY/C.

TENA MNTATOHA

HekoTopble M3 HalMX umTaTeneit 6biin 6bl pa-
[Abl UMETb PUCYHKU MNIaTOHOBLIX TEJl, MOCKO/bKY OHM
UrParT CTO/b BXKHYHO PO/b B CTPOEHUMN 3/1EMEHTOB.

L Terpasap Hsa uepece‘ienwx Te'rpaanpa, ¢ IL Ky6

"&:..__..,._.... P

€ <

a TV. Jlonexasy
11, Om‘asnp II' 8

Y. I/Ilcocaanp » HeﬂpaBMbHHﬁ poMGMIeckmit
l Zonexasap ’

Jlea TeTpasnpa nawT KyS u okTAsAP

Iats rerpasnpor nawr fo u
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MpaBWbHbIX TeN — BCErO Wb MATb, U B KaXK-
[OM:

1) BCe MHWUWN paBHbI;

2) BCe YI/bl PaBHbl;

3) BCe MNOLLaan CTOPOH PaBHbl.

MATb MJATOHOBBLIX TEJ]

BymeT BMAHO, 4TO TeTpasgp — 93T0 (yHAa-
MeHTa/IbHast (hopma, TPEXCTOPOHHSS nupamuga Ha
TPeyrofbHOM OCHOBaHWM, T. €. urypa, obpasyemas
13 YeTbIPEX TPeyronbHMKOB. [lBa MX CO34al0T Kyb U
OKTa3p; MATb MX AAOT A0AEKa3AP W MKOCadap.

Pombuyeckunii 1oAeKasgp — HenpasWieH, Mo-
CKO/IbKY CTOPOHbI 1 MOBEPXHOCTY paBHbI, a Yrbl —
HET.

SAMEYAHWA

MucTep Y. [kuHapampKagaca® nuLLET:

3BE3[04Ka, MOCTaB/IEHHAA Mepes MeTaaproHoOM B
Tab/11Le 3NEMEHTOB, A0/HKHA ObITb OMyLLEeHa, MOCKO/b-
Ky MeTaaproH 6bl11 TOr4a >e OTKPbIT CIPOM YW/IbSMOM
Pamcu B 0AHO Bpems C HEOHOM (CM. "Proceedings of
the Royal Society" 1. LXIII, c. 411), TO ecTb ewwé 1o
TOro, Kak OH HabnoaaIca Npy NOMOLLY ACHOBUAEHNS.
OH He yKasaH, 0fjHaKo, B MOC/IEJHEM CMUCKEe 3/1IEMEH-
TOB 3a 13 HosA6ps 1907 rofa, BbINyLLEHHOM MeXayHa-
POAHON KOMMCCHEN MO aTOMHbIM BecaM, TaK YTO OH
KaKETCS eLLé He NOMHOCTBIO0 MPU3HAHHBIM.

® Cm. cHOcKy B crieaytoLLelt rage.
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HeoH 6b1n OTKpbIT B 1898 rogy Pamcu u Tpaid-
BEpPCOM, U ero BeC MPUBOAMNCA Kak 22. 3TO Mo4Ttu
COBMaJaeT C HalMm BecoM MeTaHeOHa, 22,33; no-
CNefHWiA BeC, NPUCBOEHHbIA HeoHy — 20, 1 3TO Co-
BMaZaeT B npeaenax OAHON LeCATON C HalUM BECOM,
19,9. M3 3Toro npefacTaBnfeTcs, YTO B NOCNEAHUX
ncecnefoBaHNsX Bblf U3yYeH HeOH, U MeTaHeOH — B
paHHMX.

Hanee MxunHapamxagaca roBoOpuUT 0 BO3MOXHOM
yemeépmoti UHTEPINEPUOSNYECKON rpynne:

Mpy pasMbiWneHun Hag auarpammaMu  MHe
MpeLCcTaBMIoCh, YTO CYLLECTBYeT YeTBEpPTad rpynna,
MOABNAIOLLAACH CO CTOPOHbI NapamMarHeTuKoB, NpsaMo
MoA, >Kene3om, KobasbTOM, HUKeNem, TOYHO Ha crie-
OYIOLLEM BUTKE MasTHUKA MOCNe poaus, pyTeHus,
nannagma. 3To Morio 6bl Co34aTb YeTblpe MHTepne-
PUOLMYECKME TPYNMbl, U OHW Obl pacnofarainch B
Tabnmue TOXe nepuoouuecku.

A B3An fmarpaMmy 418 OCMUs, U B «6/10Ke», 13
KOTOpbIX COCTOSA/1 aTOM, y MEepBOro 3/1eMeHTa HOBOW
rpynnbl UMenocb TOMIbKO TPW KOMOHKW, TO eCTb Ha
OLHY MeHbLLE, YeM B OCMUMW. ITO JO/HKHO 6bINO CO-
CTaBuTb NO 183 aToma Ha 6/10K; HOBas rpynna Torga
[oMmKHa bblna cnegosath Mo 183, 185, 197 aTtomos B
6noke. K cBoeMy yAMBNEHUIO, i OGHAPYXWJI, UTO Tpe-
Tbsl, MofiaraeMas rpynna HaxoguTca B MpuUMeyarefib-
HOM cooTHoLueHum ¢ Os, Ir, Pt.

Takum 06pa3oM, KOMMYECTBO aTtoMoB B 6/10Ke
crnepyrotLee:
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Ocmunii 245 AnemeHTbl rpynnbl, rae 185
Npungnii 247 KO/IM4eCcTBO atoMoB B 6/0ke 187
MnatmHa 249 MeHbLLe Ha 60: 189

Ho cTpaHHo, UTo maxoice

PyTeHwii 132 AnemeHTbI rpynnbl, rae 72
Pogwii 134 KO/IMYECTBO aTOMOB B 610ke 74
Mannagnin 136 MeHbLLEe Ha 60: 76

Ho 72, 74 n 76 — 3T0 Xene3o, KobanbT K
HUKeNb.

Tak 4T0, BO3MOXHO, CYLLECTBYET HOBas rpyrnnac
«6/104HbIM» cTpoeHneM:(183), 185, 197, 189, ¢ aTom-
HbIMW BECaMW:

X= B 6noke 185 aTtomoB 2590 Bec 143,3
Y= 187 2618 1454
Z= 189 2646 147,0

B03M0OXHO, OHY Cpesin pefKo3eMe/bHbIX 3/1IEMEH-
TOB. Takke BO3MOXHO, YTO HEOAMM W Npa3eofum —
[Ba U3 HMX, NOCKOSbKY KX Beca 143,6 n 140,5.



_ ['naga Il
[MO3AHENLME NCCNELOBAHIAA

MepBass TPYAHOCTb, C KOTOPOWA Mbl CTOSKHY-
NNCb, — NAEHTUDMKALNSA YBUAEHHBIX DOPM U (HOKY-
CMpOBaHMe B3rnaja Ha rasax’. Mbl MOrnu AeiicTBOBaTh
TO/IbKO METOAOM MPo6 M OWMOOK. Tak, 0Y4eHb YacTo
BCTpeyanacb B BO3AyXe (hopma, HaNmoOMWHAOLLAA raH-
Tento (cMm. puc. 1); Mbl nUccnefoBasn eé, cpaBHUBas
HalmM HabpocKu, 1 nocynTany eé aTtoMbl; UX KO-
YecTBO, feNéHHOoe Ha 18 — KONMYecTBO MePBUYHBIX
aToOMOB B BOAOPO/e, — Aaso HaM aTOMHBbI Bec 23,22,
1 OTCHOfa NOC/e0BasI0 MPeLNoIOXKEHME, YTO 3TO Ha-
TpUiA. Mbl B3/ HECKO/bKO Pa3/IMyHbIX BELLECTB —
006bIYHYIO COMb U T.A., B KOTOPbIX, Kak Mbl 3Ha/N,
MPUCYTCTBOBa/T HATPWIA, WM HAWM TaHTeNeBUAHYHO

® PUCYHKN 371EMEHTOB 6bIMM  BbIMOSHEHLI  ABYMS  XyAOXKHUKaMU-
Teocoamu, r-HOM XeKKepPOM W T-oi Kép6u, KOTOpbIX Mbl UCKPEHHe
Gnarofapum; Auarpammam, NMoKasbiBalOLLMM AeTasv CTPOEHUS Kakaoro
3NeMeHTa, Mbl 0653aHbl M-py [pkuHapakazgace, 6e3 Ubeil nomoLy 6b110
Obl HEBO3MOXHbIM [/151 HAC MPEACTaBUTb SICHO U ONPeAeNiEHHO CNOXKHbIe
(hUrypbl, N0 KOTOPbIM OHK MOCTPOEHbI. Mbl Takoke 611arofapum ero 3a He-
CKOMbKO OYeHb MOJIE3HbIX 3aMeyaHuid, KoTopble NMO3BOMUAM NPOBECTU 60-
Nee TLIATeNbHO MUCCeA0BaHMS, KOTOPble BK/IKOUEHbI B HACTOALLMIA BbINYCK
1 6€3 KOTOPbIX Mbl He CMOF/M Bbl HanMcaTb 3TN CTPaHULbI.
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(hopmy BO BCeX U3 HUX. B Apyrux cnyyasax mbl 6panv
MasileHbKMe (PparMeHTbl TakMX METasI/IoB Kak >Kesie-
30, 0/10BO, LUMHK, cepebpo, 301070, a A1 U3y4YeHus
bonee pefKux BewlecTB M-p JlefbuTep noceTun mu-
Hepanornyecknin Myseid. Bcero 6b110 McCnegoBaHo
57 3neMeHTOB M3 78, MpW3HaBaeMblX COBPEMEHHOVA
XUMUEN.

B [oMofiHeHMe K HUM Mbl Hawn TPEX XWUMU-
YeCKUX «BeCnpU30PHUKOB»: HEOMO3HaHHbIA He3Ha-
KOMeL, MeXay BOLOPOZOM W refiveM, KOTOpPOro Mbl
Ha3Ba/IM OKKY/IbTYM, C Liefibio YA06CTBa YNOMUHAHMA,
W [Be Pa3HOBMAHOCTW OAHOTO 3/1eMeHTa, KOTOpbIii
Mbl Ha3Ba/M KafioH U MeTa-KanoH, MeXay KCeHOHOM
1 OCMUWEM; TaKXe Mbl HaLWW 4 pasHOBUAHOCTM YeTbl-
PEX M3BECTHbIX 3/1IEMEHTOB, CHabAMB KaXKablli U3 HUX
NpegmrKCoM «MeTa», 1 BTOPYHO JOpMy MiaTuHbl, KOTO-
Py Mbl Hasganm Pt.B. Takum 06pa3om, Mbl onuncanm
B 06LLIEI CNOXHOCTU 65 XMMUYECKUX 3NEMEHTOB, UK
XUMUWYECKUX aTOMOB, AOMOSHUB TPU «JIEMHUCKATbI»
(BUTKa) capa Yunbsama Kpykca, 4To yxke A0CTaTo4yHO
[N HEKOTOPOro 06006LLEeHNS.

Mpn nofcyéte KONMYeCTBa MEPBUYHLIX aTOMOB
B aTOMe XMMWYECKOro 3/IEMEeHTa Mbl He CuuTann ux
BCe MoApsd, OAWH 3a ApYrvM; Korfa, Hamnpumep, Mbl
CUMTaIM MepPBUYHbIE aTOMbl B HATPUKU, Mbl LUKTOBA-
/I KOMMYECTBO B KaXKAOW NoaxofsLleli rpynne m-py
[DknHapampkazace, ¥ OH, YMHOXas, nony4yan obuyee
KO/IMYecTBO, fe/inun ero Ha 18 n coobuan pesysnbrar.
Takum 06pa3om, HaTpwii (CM. puc. 1) cOCTOUT 13 BEpX-
Heli yacTu, noapasfensemMoit Ha wap 1 12 BOPOHOK,
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HWKHEN YacTu, NOApasfeNiatoLLencs aHanornyHo, 1
COE[IMHUTENbHON PYKOATKW. Mbl cocuuTasiv Komm-
4eCcTBO B BepxHel yacTu: wap — 10, KOMYecTBO B
[BYX WM TPEX BOPOHKaX — B KaXxaoin 16, konuye-
CTBO BOPOHOK — 12, TO )Ke B HUXXHEN YacTu; B coeau-
HUTENbHOW pyKosiTke — 14. M-p [KuHapakajaca
nogcumtan: 10 + (16 x 12) = 202; cneposaTesibHO:
202 + 202 + 14 = 418; npwn feneHnmn Ha 18 nonyvaem
23,22. TakmMm MeTOLOM Mbl Orpafuiv Hall MOACYET
OT BO3[EWCTBUSA BCAKOrO MPeAnoyTEeHNs, MOCKO/bKY
Mbl He MOI/IM 3HaTb, KaKoW pe3ynbTar fafyT uucna
rocne CMoXeHus, YMHOXEHUS N [eNeHns, U HacTy-
Man BO/IHUTENbHbIA MOMEHT, KOTJa Mbl XAau, 4Tobbl
y6eanTbCs, NOLTBEPXKAAOTCA N HaLUWM pe3y/bTarTbl
NPUGNXEHNEM K NMPUHATOMY Becy. B 6onee TSXENbIX
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3MeMeHTax, TakMX Kak 301070 ¢ 3546 atomamu, npu
NpoBeAeHNN NpeaBapuTeNbHbIX UCCNef0BaHUA OblNo
HEBO3MOXKHO COCYMTaTb BCE aTOMbl 6€3 COBEpLLEHHO
GecrnonesHoin notepn BpeMeHWU. [o3dxKe, BOIMOXHO,
CTOUT NOACUMTATb KaXKA0e NofpasjeneHue 0TheNbHO,
MOCKO/IbKY B HEKOTOPbIX 3/IEMEHTaxX Mbl 3aMeTun,
4TO ABe TPynMbl, MOXOXWe Ha MepBblid B3rnsg, pas-
nnyaoTes Ha 1 unm 2 atoma, U Takum 06pasoM, B Ha-
LUN BbIYMCNEHUA MOIM BKPACTbCH HE3HAUUTESIbHbIE
OLLNOKMN.

Cnepytowas Tabnmua cCoaepXXUT CMCOK mcche-
[OBaHHbIX XMMWYECKUX 3/1EMEHTOB; MepBas KO/OH-
Ka COOEPXWUT Has3BaHWsA, 3BE3A0YKA, A06aBMNEHHas
K HEKOTOPbIM, 3HAYWUT, YTO OHWU eWé He OTKPbITbI
OpTOAOKCaNbHOM XuMUeld. BTopas KonoHka copep-
XXUT KONMYECTBO MNEPBUYHBLIX (DU3NUECKMX aTOMOB,
cojepxawmxca B arome paccMartpyvBaeMoro Xu-
MWYECKOrO 3/1emMeHTa. TpeTbd KOMOHKa JaéT BeC B
CpaBHEHMW C BOAOPOAOM, B3ATbIM 3a 18, 1 Takum 06-
pa3oM MONYYEeHHbIN aeneHnMeM Ha 18 noacuMTaHHOro
KO/IMYECTBO NEPBUYHBLIX aTOMOB. UeTBEpTas KOJIOHKA
COZIEPXWT MPUHATBIA BeC, B OCHOBHOM COBMajalo-
WA ¢ NOCNEAHMM CMMCKOM aTOMHbIX BECOB, «Mex-
AyHapogHeiM Crimckom» 1905 roga, npvBefEéHHOM
B «Y4ebHMKEe HEOpraHWM4YecKol XMmun» IpamaHHa.
3TN Yncna OTINYAKOTCS OT TeX, YTO BblNK paHee Npu-
HATbI, U 06bIYHO Nerye, Yem faHHble B 60/1ee paHHUX
yuebHMKaX. VIHTEpPeCcHO 3aMeTUTb, YTO HallW NOACYE-
Tbl MOATBEPXKAAIOT paHHME LMAPbI, 1 HaM OCTaETCH
X[aTb, COBMaAyT Nn Nocneaytolime HabmroaeHUs ¢
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nocneaHNMM pesy/ibTaTaMi OPTOA0KCA/IbHON XMUM
VNV NOLATBEPAAT HaLLW.

Bogopoz 18 1 1
i T S
enmin )
Nuntnii 127 7,06 6,98
Bepunnnii 164 9,11 9,01
Bop 200 11,11 10,86
Yrnepog 216 12 11,91
A30T 261 14,50 14,01
Kucnopopg 290 16,11 15,879
dTOp 340 18,88 18,90
HeoH 360 20 19,9
* MeTa-HeoH 402 22,33 -
Hatpuin 418 23,22 22,88
Marnuia 432 24 24,18
ANOMUHUIA 486 27 26,91
KpemHui 520 28,89 18,18
docop 558 31 30,77
Cepa 576 32 31,82
Xnop 639 35,5 35,473
Kanuii 701 38,944 38,85
AproH 714 39,66 39,60
Kanbuwii 720 40 39,74
* MerTa-aproH 756 42 -
CkaHawnii 792 44 43,78
TuTaH 864 48 47,74
BaHaguii 918 51 50,84
Xpom 936 52 51,74
MapraHeL, 992 55,11 54,57
Xeneso 1008 56 55,47
KobanbT 1036 57,55 57,7
Hukenb 1064 59,11 58,30
Megb 1139 63,28 63,12
LnHK 1170 65 64,91
Fannuia 1260 70 69,50
lepmaHwii 1300 72,22 71,93
MbILWbAK 1350 75 74,45
CeneH 1422 79 78,58

Bpom 1439 79,944 79,953
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KpuntoH 1464 81,33 81,20
* MeTa-KpunToH 1506 83,66 -
Py6uawia 1530 85 84,85
CtpoHuunii 1568 87,11 86,95
NtTpuit 1606 89,22 88,34
LnpkoHuin 1624 90,22 89,85
Hunobwii 1506 83,66 93,25
Monn6éaeH 1746 97 95,26
PyteHuin 1848 102,66 100,91
Poguii 1876 104,22 102.23
Mannagnii 1904 105,77 105,74
Cepebpo 1945 108,055 107,93
Kagmunia 2016 112 111,60
NHaui 2052 114 114,05
Onoso 2124 118 118,10
Cypbma 2169 120,5 119,34
Tennyp 2223 1235 126,64
Wog 2287 127,055 126,01
KceHoH 2298 127,66 127,10
* MeTa-KCEHOH 2340 130

* KanoH 3054 169,66

* MeTa-KaNoH 3096 172 -
Ocmuii 3430 190,55 189,55
Npwnanii 3458 192,11 191,56
MnatuHa A 3486 193,66 193,34
* MnatuHa B 3514 195,22 -
3o0n0T0 3546 197 195,74

MOCKOMbKY BbIpaXKeHWe «npefenbHbli  ur3n-
YeCKWUI aTOM»’ 3[eCh [JO/PKHO 4aCcTO BCTPeYaThCs,
cneflyeT YCTaHOBUTb, YTO XK€ Mbl MOA HWM MOApas-
ymeBaeM. J11060/ XMMUYECKWIA aTOM ra3o06pa3Horo
COCTOSHMSI MOXET ObITb pasfenéH Ha MeHee COX-
Hble Tena; Te, B CBOK 0Yepesb, Ha eLLE MeHee CNoX-
Hble; OHVM — OMATb eLLE Ha MeHee CNoXHble. C HUMK

" B opuruHane — Ultimate Physical Atom, UPA, BnocneacTsuu nepe-
MMeHOBaHHbIV [DkMHapamkajacoii B AHy, UTO B MepeBofe C CaHCKpUTa
3HAYNT «KPOLLEYHbIV». — ITpum. nep.
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Puc. 1l

Mbl BCKOpe Oyfem uMeTb feno. Mocne TpeTbero pas-
[eNeHNs BO3MOXHO BCEro /1Lb OfHO; YeTBEpTOe
pasfeneHvie [aéT npefenbHbld, WM NepBUYHbIV
hr3nuecknii atom® OH MOXKET UCUE3HYTb C (ranye-
CKOr0 MNnaHa, HO He MOXET NpeTepreTb Aa/lbHelLLel
Avccoumaumm, ocTaBascb Ha HEM. B aToMm KpaiiHem
COCTOSIHUW (DU3NYECKON MaTepun HabnofatoTcs [Ba
TUNa aTOMOB; OHU CXOfHbI BO BCEM, 3a UCK/THOYEHUEM
HanpasfieHUst UX BUXPER U CUN, NPOXOAALLMX Yepes
HUX. B OAHOM Cfyyae 3Heprus B/IMBAETCH «U3BHE,
N3 YeTLIPEXMEPHOr0 MPOCTPaHCTBa® 1, Mpoxoas ue-
pes3 aTtoMm, M3N1BaeTcs B (PU3nYeckuin mup. B gpyrom
OHa B/IMBAETCA M3 (DM3MYECKOr0 MUpa U YXOAUT Ye-
pe3 aToM «BOBHe» OMATb, T. €. UCYEe3aeT U3 (n3nye-
CKOro muvipa. OfyH NOXO0X Ha POAHWK, U3 KOTOPOro
ObET BOAA, APYrom e — Kak Ablpa, B KOTOpO BoAa
ncyes3aeT. Mbl Ha3blBaeM aTOMbI, U3 KOTOPbIX 3HEp-
'Ma UCXOOUT, nonostcumenvrubvimu UNN MYHCCKUMU, a

8 ATomuueckuii mognnaH.
® AcTpanbHoro nnaa.
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Te, Yepe3 KOTOPble OHA WCYe3aeT, ompuyamenbHbi-
mu W orcenckumu. Bce aToMbl, KOTOpble Habnoga-
NNCb, NPUHaANeXaan K OLHON U3 3TuX ABYX (hopm
(puc. 11).

MOXHO BWAETb, YTO aTOM WMMEET CepuyecKyto
(hopMy, HEMHOrO MNPUMN/IOCHYTYI0, U Ha HEM eCcTb
yrny6neHve B TOUKe, B KOTOPYIO BTEKAeT cuna, npu-
faroLee emy hopMy, HanoMuHaroLyto cepaue. Kax-
[bIi aTOM OKPYXXEH nonem™®, chopMUPOBaHHBIM 13
aTOMOB YeTbIPEX BbICLUMX NNaHOB, KOTOPble OKpYXa-
tOT M MPOHMKALOT €ro.

3TOT aToM efjBa /i1 MOXHO Ha3BaTb «BELLbHO»,
XOTSi 3TO U MaTepuan, U3 KOTOPOro COCTOST BCe G-
3uyeckvie Tena. OH (HOPMUPYETCA MOTOKOM XKM3HEH-
HOWi cunbl™™ 1 ucuesaeT npu eé otmee. Korga sTa
CUNa BO3HMKAET B «MPOCTPAHCTBE»'2 — BO3HMKAeT
ouYeBMAHasA MycTOTa, KOTOpass AO/MKHA ObITb BOCMON-
HeHa'® cy6cTaHUmelt 0coboro poga, HeBoO6GpasvMOd
TOHKOCTW — BO3HUKAIOT aTOMbl; €cin eé AeiicTBue
OyfeT MCKYCCTBEHHO MPEKPALLEHO AN eAWHUYHOro
aTtoMa, OH UCYe3aeT; HMYero He ocTaércs. BeposT-
HO, Gy[b 3TOT NOTOK CAePXaH XOTb Ha MrHOBEHME,
LeNbIn (hU3NYECKNA MUP MOT Obl NCUE3HYTb, KakK 06-
nako pacteopsietcs B Hebecax. TOMbKO NpUCYTCTBYME

0 Ctugen dunaunc oToxaecTBAfeT 3T0 ¢ nonem Xurrca. — IMpum.
nep.

" MsgecTHbIM Teocoham Kak (hoxaT, cuna, avddepeHLnaLmeli KoTopoii
ABNAIOTCSA BCE CW/bI (PU3NYECKOTO MiaHa, 3MeKTPUYecTBa.

2 Korpa thoxaT «KonaeT fiblpbl B MPOCTPaHCTEE.

3 370 NepeKNMKaeTCsi ¢ MHEHMEM HEKOTOPbIX COBPEMEHHBIX YUEHbBIX O
BaKyyMe Kak O CBEPXMN/IOTHOW BbIPOXAEHHOW cpefe. — Ipum. nep.
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3TOro noToka™ Mofep)KMBaeT (U3NYECKYIO OCHOBY
BCENEHHOI™.

C uenblo vccneaoBaTh YCTPOWCTBO 3TOr0 atoma
MCKYCCTBEHHO CO3/jaéTCA MPOCTPaHCTBO™; Tor/a, Kora
OyfeT cenaH NPoéM B CTeHe, MOCTPOEHHOM TaKuM 06-
pasoM, OKpY>KaroLLlas cuna BTEYET BHYTPb, U He3ames-
JITENbHO MOSBATCA TPY BUXPS, OKPYXKALOLLUX «AbIpY»
CBOEW TPOINHOI CNNpasIbHO U3 ABYX C MOMIOBUHOMN BUTKOB
11 BO3BPALLAOLLMXCS K CBOEMY UCTOUHMKY MO Cvpain
BHYTpW aToMa; 3a HUMW Cpasy CnedyltoT ceMb 6onee
TOHKMX BWXPEN, KOTOpble CMeAytoT MO Civpain nep-
BbIX TPEX MO BHELLUHE NOBEPXHOCTU M BO3BPaLLAIOTCA
K CBOEMY WCTOYHMKY MO CNMpay BHYTPW Heé, npoTe-
Kas B MPOTMBOMOMIOXHOM Hanpas/feHUn — Mepeceka-
fiCb C MepBbIMM TPEMS, KaK 3Meun Ha Xxesne epmeca.
Kaxapli n3 Tpéx 6onee rpybbix BUXpeid, Byayum pac-
npas/neH, 06pasyeT 3aMKHYTbIN KPYT; KKAbIA 13 ceMu
60/1ee TOHKMX TaKXXe 06pasyeT 3aMKHYTbIn Kpyr. Cusbl,
KOTOPbIE TEKYT B HUX, ONSATb XKe, NMPUXOAAT «M3BHE®, 13
YEeTLIPEXMEPHOrO MpocTpaHcTBa'  Kakablii u3 6onee
TOHKMX BUXPEW COCTOUT U3 CeMU eLLg Bonee MeKUX
cnvpaneil, pacrofiOXeHHbIX MOCNef0BATENbHO  MOf,
MPAMbIMU YTiaMu ApYT K APYTY, KKAas TOHbLUE npea-
LLIECTBYIOLLEV €M, UX Mbl Ha3blBaeM crupuniamu’

% Mepeas BOMHA XW3HN, paBoTa TPETLEro N10roca.

Maiito, Ha camom fiene.

MpY MOMOLY OMPEAENEHHOM0 YCUNUS BOMW, W3BECTHOTO YUeHUKaM,
BO3MOXHO CO3AaTh TaKoe MPOCTPAHCTBO, Pakas M OTrPaHNUMB KOCMU-
UECKYI0 MaTepuio.
¥ To ecThb ¢ acTpasbHOrO NnaHa.

B Kagas U3 HAX OKMBISIETCA XKWN3HEHHOM CUMOM NnaHa, W ueTbipe 13
HUX B HACTOSALLEM aKTMBHbI, OfHA N1 KaXKAO0r0 Kpyra. VX akTUBHOCTb B
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13 BbiLecKazaHHOro 6yaeT NOHATHO, YTO 06 aTo-
Me Hefb3s CKasaTb, YTO OH MMeeT COBCTBEHHYHO 060-
NOYKY, €C/N, KOHEYHO, He 0603HAYNTL TaK 3TN BUXPU
3HEPruK; ero «CTeHKa» — 3TO «pa3fBUHYTOe Mpo-
cTpaHcTBO». Kak 6b110 ckasaHo B 1895 r. 0 xumuye-
CKOM aTome, Cuna «pacuuLLaeT cebe MPOCTPaHCTBO,
pasgsurasd HeaugepeHLMPOBaHHYIO MaTeputo nna-
Ha 1 co3aaBas A1 cebs BpalLatoLLyrocs 060/104Ky U3
aToin MaTepum». O60M0YKa NPUHALNEXUT HE atomy,
HO MPOCTPaHCTBY.

B TpéXx BMXpsX TeKyT TpU MOTOKA Pas/MYHbIX
3NEKTPUYECTB; CeMb XKe BUOPUPYHOT B OTBET Ha amp-
Hbl€ BOJIHbI BCEX BU0B—3BYK, CBET, TEN0 U T. A.; OHU
[JEMOHCTPUPYIOT CeMb LIBETOB pagyri; M3gatoT Cemb
3BYKOB HaTypa/lbHOr0 psiga; OTBEYaldT MHOXECTBOM
Cnoco6oB Ha (hm3nyeckme KonebaHmWs — BCMbIXUBas,
3ByYa, My/bCMPYS, OHU HENPEpPbIBHO ABMXKYTCS, He-
BOOOPa3MO KpacuBble 1 CBepKarom,me19

ATOMY — KaK MoKa Oblfio 06Hapy>KeHO — npu-
CyLLW TPW ABVXKEHWMS, T. €. 3TO ero CO6CTBEHHbIE ABU-
YKEHWS, He3aBUCKMble OT KaKoro-HMOyab BO3AENCTBMA

WUHAMBUAYYME MOXET ObITb MpeXxaeBpemMeHHO (hopcupoBaHa MpaKTKON
norn.

¥ «[llecaTb umcen conHua. OHN Ha3bIBAKOTCS duc — B ACWCTBUTENBHO-
CTW, MPOCTPAHCTBO — CW/Ibl, PacrpefenéHHble B KOCMOCE, TPU U3 KOTO-
pbIx cogepxarca B ConHeyHOM ATMaHe, UK cejbMOM NPUHLMME, a CeMb
ABNAOTCA Slydamu, UCTyCKaeMbiMu COMHUEM». ATOM — 3TO COJHLE B
MWHUWaTIOpe B CBOEI COGCTBEHHOW HEBOOOPA3NMO KPOLLIEYHON BCENeH-
HOM. Kakgplil 13 cemuy BUXpeli CBS3aH C OfHUM U3 MiaHeTapHbIX /I0rocoB,
TaK UTO KaXfbliA MaaHeTapHbIA /1I0roc MMeeT MPAMOe BAMSIHWE Ha camy
MaTepuio, 13 KOTOPOli COCTOAT BCe BeLU. MOXHO MPeAnonoXuTb, HYTO
TpY, MPOBOASLLME 3MEKTPUYECTBO, AnddepeHumaumio doxaTa, UMeOT
OTHoLUeHne K ConHeyHomy Jlorocy.
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n3BHe. OH HenpepbIBHO KPYTUTCA BOKPYT COGCTBEH-
HOIA OCH, BPALLasiCh, Kak BOUYOK; OH OMMCHIBAET Mablid
KPYF CO CBOEVi OCbI0, MOCKO/bKY OCh BPALLAMOLLErocs
BONUKA ABVKETCA MO MaioMy Kpyry; OH COBEpLUaeT
PaBHOMEPHYIO My/bCALMI0, CKaTWe M pacLUMpeHue,
nogo6HO GueHnio cepaua. Korga noasoanTes cuna,
YTOGb! 6bITb MPOBEAEHHON Yepes Hero, OH TaHLyeT
BBEPX W BHU3, VKO BPOCAETCA U3 CTOPOHbI B CTOPO-
Hy, COBepLUaeT Haubonee GbICTPble U YAUBUTENbHbIE
KPYTOBble [IBVKEHWSl, HO TPW OCHOBHbIX ABVKEHNS
MPUCYTCTBYIOT MOCTOSIHHO. ECAM 3aCTaBUTb €ro B Lie-
oM BUBPUPOBATh C YacTOTOM, AalOLLel OfuH U3 ceMm
LIBETOB, BUXPb, OTHOCALLMIACS K 3TOMY LIBETY, APKO 3a-
cuser.

SneKTpUYeCKMiA TOK, MPOMYLLEHHbI Yepes aTo-
Mbl, CAEPKMBAET UX COGCTBEHHOE ABWKEHMWE, T. e.
3amMef/ISeT UX; aToMbl, MOABEPrHyTLIE eMy, pacrona-
raloTcA napannenbHbIMU IVHUAMU, U B KXKAOW n-
HAW CepALeBUAHOe YINy6/eHre MNOyyaeT MoToK,
KOTOPbI MPOXOANT Yepe3 3aBepLUaloLLyl0 TOUKy B
yrNy6neHre Cnedytowero u T. fi. ATOMbI CTaHOBATCA
MO HampaBMeHNI0 TOKa. XOPOLLO M3BECTHOE Pa3niu-
4YMe MeXay AvamarHeTKamy 1 napamarHeTMKamu B
OCHOBHOM 3aBMCWT OT 3TOFO haKTa, Wn OT aHanorny-
HOTO JEiCTBIA Ha MONEKY/bl, KaK MOXHO BUAETH U3
npunaraeMbix anarpamm,

% [leiicTBME 3NMEKTPUYECTBA OTKPLIBAET 6O/bLUYIO MOUBY AN UCCIEAO0-
BaHWIi U He MOXET 3[eCb paccMaTpuBaThCs. [eicTBYeT /M OHO Ha camu
aToMmbl, UM Ha MOEKY/Ibl, UMW UHOTAA Ha TO, a MHOTa Ha Apyroe? B msr-
KOM >Kefnese, Hanpumep, VCKaKAETCs /i1 3TOM CUAOI BHYTpeHHee CTpoe-
HUE XMMUYECKOrO aToMa 1 BO3BPALLAETCS I B NepBoHaYanbHOe npy eé
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[1Ba aToma, MONOXKUTENbHbIA 1 OTPULIATENbHBINA,
Oyfyun MoMelleHbl Heaaneko Apyr oT Apyra, npu-
TATMBAKOTCA U HAuMHAOT 00paLLaThCs OANH BOKPYT
Apyroro, o6pasyst 0THOCUTENbHO CTabUNbHYO Mapy;
Takas MoneKyna HeiiTpanbHa. KombuHaumm ns Tpex
1 6onee aTOMOB ObIBAalOT MOMOXWTENbHBIMU, OTPU-
LaTeNbHbIMA WU HENTpasbHbIMW COOTBETCTBEHHO
MX BHYTPEHHEMY PacMo/IOKEHUO; HenTpanbHble
OTHOCUTE/IbHO CTabW/bHbI, MOMOXUTENbHBIE XE U
oTpuLaTeNbHblE — MOCTOSHHO B MOMCKE COOTBET-
CTBYHOLUMX MM MPOTMBOMONOXHOCTEN, C KOTOPbIMU
OHM CMOTYT YCTaHOBMTb OTHOCUTENbHO MOCTOSIH-
HbI COHO3.

Mexay aTOMUYECKUM 1 ra3006pa3HbIM COCTOSIHU-
eM (B KOTOPbIM 06HAPYXKMBAKOTCA XUMUYECKIE aTOMbl,
MPUHATbIE KaK XMMMWYECKUE ANMEMEHTbI) CyLLECTBYHOT
TPW COCTOSIHUSA MaTepuu; XXWAKOe Xe W TBEpAoe Co-
CTOSIHWS AN HaLLIMX LieNeld Mbl MOXEM MIHOPUPOBATb.

npekpaLLeHnn? I NoCTOAHHO /1N 3TO NCKaXeHne B cTann? Ha Bcex ava-
rpaMmax cepfLeBuHoe Tesno, yBeIMYEHHOE C LiefIbio MoKasaTb yrnybse-
HWe, BbI3BaHHOE BTEKaHVEM, W TOYKY, BbI3BaHHYH BblTeKaHueM, npes-
CTaB/ISieT eAVHNYHBIA aToM.
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B Lensax ACHOCTU M KPaTKOCTW B ONWCaHWKW HaM Mpu-
LIMOCh faTh 3TUM COCTOSIHUSIM Ha3BaHWS; Mbl Ha3sbl-
BaeM aTtoOMapHOe COCTOSIHWE XWMWKOB 2reMeHmubiM,
COCTOSIHME, KOTOpOe BbI3bIBAETCA PaspyLUeHNEM XU-
MWUYECKUX 3NEMEHTOB — npomodiemenmubim, Che-
Jytolllee, eLLE BbICLLEe — mema-npomodieMeHmHbIM,
N cnegywllee — eunep-mema-npomo-23i1emMeHmubim,
[Jianiee HaCcTynaeT aTOMUYeCKOe cocTosHMe. OHU KpaT-
KO 0603HauatoTCs Kak 3., Mpoto., MeTa n Mnep®.

MepBoe MOMEKYNSPHOE COCTOSHME (PU3NYECKON
maTepun 06pa3ytoT npocTeliline 0ObeAUHEHNs aTo-
MOB, HUKOrfa, Nno BCEA BWUAMMOCTMW, He COCTOSALLME
6onee yem 13 cemu nX.

34ecb npuBefieHbl HEKOTOPbIE XapaKTepHble KOM-
OGMHaLMKN TMNep-coCTOSHNSA, aTOMbl MOKasaHbl YC/OB-
HO, C MPeyBe/IMYeHHbIM YTy6ieHneM; IMHUK, BCeraa
BXOAALME B Yriy6neHne v UCXOAsLLME U3 BEPLUMHBI,
MOKas3bIBaloT Pesy/bTUPYIOLLME NIMHUW CUJTbI; TaM Ke,
rae NUHWK, BXOAAWEN B yrnybneHue, He UMeeTcs,
3Heprus B/IMBAETCA W3 YETbIPEXMEPHOro MpOoCTpaH-
CTBa; KOrfa OTCYTCTBYET /IMHMUSA, UCXOAALLad U3 TOY-
KN BepLUMHbI, 3HEPTUS UCYE3aeT B YETbIPEXMEPHOM
MPOCTPAHCTBE; MECTa, HaxOoAsLLMECH BHE aToma, ue-
pe3 KOTOPble 3HEepPrus BXOAWT W BbIXOAMUT, NMOMEYEHbI
TOUKOIA?.

2L 3TN noannaHbl 3HAaKOMbI Teocody Kak Faso0BpasHblif, 3MPHBIN,
CBEPX3aUPHBIA, CybaTOMUYECKMNI N aTOMUYECKUIA; UN Kak ras, admp 4,
acmp 3, admp 2 n acmp 1.

% CnepmyeT MOMHUTb, YTO AMArpaMMbl NPeACTaBASIOT TPEXMEPHbIE 06b-
eKTbl 1 aTOMbl, Pa3yMeeTCsl, HAXOAATCS He B OJHOW MIOCKOCTU.
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Tunbl
rmnep-meTa-nNpoTo-3/1EMEHTHOM MaTepun

Monekynbl AEMOHCTPUPYIOT BCE BUAbl BO3MOX-
HbIX KOMOMHaUWUIA: 3T KOMOWHaUMM KPYTATCH, Ky-
BbIPKAOTCA M COBEPLUAIOT BpaLlaTe/ibHble ABUKEHWS
6ECKOHEYHOro pasHoobpasvs. BWAHO, 4TO Kaxaoe
06pa3oBaHME OKPYXXEHO CTEHKOI-CKOPNYMoM, Kpy-
FNO WM OBafbHOW, 06pPa30BaHHON B pe3ynbTaTe
[aBNEHUS Ha OKPYXXatOLLYH) MaTeputo, BbI3BaHHO-
ro BMXPeoOpasHbIM ABVDKEHVEM; OHW YAapstoT Apyr
Apyra” 1 0TCKaKVBAatOT, CHYIOT Ty/a W Clofa no npu-
YMHaM, KOTOPbIX Mbl HE PasNYUN.

MeTa-COCTOSIHE B HEKOTOPbIX CBOMX KOMOM-
HaUMsX Ha MepBbIii B3r/s4 MOBTOPSET KOMOGMHALmM
rMNep-COCTOSHNSA; eAMHCTBEHHbIN 04EBUAHbIN CNOCO6
OT/IMYNTb, KaKOMYy U3 HVX MPUHALIEXAT HEKOTOpble
MOJIEKY/Ibl MEHbLLEIA CMI0XHOCTK, COCTOMT B U3B/EYe-
HUM X U3 «CKOP/YMbI»: €CAW 3TO FUMep-MONeKy b,

% 3T0 OKpyXaloLLMe UX MarHUTHbIE NONS YAAPSIOT APYT 0 Apyra.
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TO OHW Pa3NeTaloTCs Ha OTAE/NbHbIE aTOMbl, €CIN Xe
3TO MeTa-MOJEKY/bl, OHW Pa3neTatoTcs Ha JBe Wan
6oniee MOMEeKyn, COflepXKallmx MeHbllee KONMM4ecTBO
aTomoB. Tak, OfHa W3 MeTa-MOJIeKy/ Xenesa ¢ BUAY
WAEHTMYHA runep-rentage, HO NocneaHss pacnaja-
eTCs Ha CeMb aTOMOB, a MNepBasi — Ha fiBe TpUafbl 1
eAVHUYHBI/A aToM. [ AeTaNbHOrO BbISCHEHUS [eit-
CTBMSI CUM U UX PE3yNbTaTOB HEOBXOAWMbI A/INTENb-
Hble UCCe0BaHMs; Mbl XK€ 3[16Cb MOXEM TO/bKO AaTb
npeaBapuTeNibHble (hakThbl 1 AeTann, OTKPbIBaOLLME
AanbHeiwmnii nyTb. Cnefytolime U3 HUX MOTyT Chy-
XXUTb XapaKTepHbIMU NpUMepamMn MeTa-TUMOB.

Twunbl
METa-NPOTO-3/IEMEHTHOI MaTepuun

OHK B3ATbl U3 COCTaBMSAKOLWNX Pa3/INYHbLIX 3/e-
meHTOB: | U3 Be, Il u lll u3 Fe, IVu3 B, V, VI n VIl us
C, VIl u3zHe, IXu3sF, X, XI, XIl u3 Li, X1l n XIV un3

Soeln=

v v v
/Hh /“-\ |

> @
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Na. dpyrve 6yayT BUAHbI B X0A€ pacLLen/ieHns ane-
MEHTOB.

MpoTO-COCTOSAHME COXPaHAET MHOTVE U3 MPUCYT-
CTBOBaBLUMX B 3/7IeMeHTax (POpM, MOAMDULIMPOBAH-
Hble 0CBOOOXAEHVEM UX M3-NOJ LaB/IEHNS, KOTOPOMY
OHV nofBepraincb B (YM3MYECKOM aTome. Tak 4To
B 3TOM COCTOSIHUW pa3/INyHble TPYNMbl Y3HaBaeMbl
KaK XapaKTepHble COCTaB/IAOLLME COOTBETCTBYHOLLUX
METa/1/10B.

Twnbl
NPOTO-3/IEMEHTHON MaTepun

OHW B3ATbl M3 MPOAYKTOB MEPBOro pasfefieHns
XMMMWYECKOro aToMa NyTéM MPUHYAUTENBLHOTO M3BNe-
YeHWs ero U3 CBOe «Aplpbl». [pynmbl pasneTaroTcs,
NPVUHMMas OrpoOMHOe pasHoobpasvie PopM, 3a4acTyro
6onee UM MeHee reOMETPUYECKMX; TaM, FAe YKasaHbl
NIHAN MeXAY COCTaBMSAOLLMMM FPYNM, OHW 6onee He
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0603Ha4at0T NMHWIA CUMbI, HO MMEKT CBOEl LENbHO
[aTb npefcTaBneHne o opme, T. €. 06 OTHOCUTESTb-
HOM PacrioIOXEeHUN W ABUXEHWUWN COCTaB/IAIOLLMX, MO
pa3ymeHuto Habnogatens. OHW YCKONb3atoT OT Hero,
MOCKO/bKY TaM HET IMHUIA, HO eCTb Breyat/ieHve nu-
HWUIA, co3AaBaemMoe ObICTPbIM ABUXKEHNEM COCTaB/IAO-
WX BBEPX WM BHW3, WM BLOMb HUX Ha3af W Briepés.
Toykamy nNpeacTasieHbl aTOMbl WK TPYMMbl aTOMOB
BHYTPW MPOTO-3/1EMEHTOB. 3MIEMEHT, 0603HAYeHHbIV
I, o6HapyxmBaetca B C, Il n lll —B He, IVBF, VB
Li, VI BN, VII B Ru, 8 B Na, IX n X B Co, XI B Ge,
XII B Se. Mbl BepHEMCS K HUM, Korja byfem aHa/Im3u-
pOBaTb 3/1IEMEHTbI, U BCTPETUM MHOIO ApYrux npoTo-
3NEMEHTHbIX TPYNMN1POBOK.

MepBoe, 4TO 3amMeyaeTcs HabnogaTenieM, Korsa oH
o6paLLaeT CBOE BHUMaHWe K XMMUYECKUM aToMam, 3T0
TO, YTO OHU ABNSAIOT TOYHbIE W ONpPesenéHHbIE (POPMbI,
W TO, YTO BHYTPW 3TUX (DOPM HabNoJakoTcs NOArpyn-
Mbl, BALOU3MEHEHHbIE MHOrMMK crocobamu, coxpa-
HAKOLLMe 06LLMe YepTbl C TOM Xe (hopMOiA. OCHOBHbIE
rPYMbl He O4eHb MHOTOUMC/IEHHBI, Y Mbl 06HaPYXMN,
pacrosioXu1B PaCCMOTPEHHbIE aTOMbI B COOTBETCTBUM C
MX BHELUHUMK (hOpMamMu, YTO OHW COCTaB/IAKOT ecTe-
CTBEHHbIE K/1aCChl, U KOrJa OHW, B CBOIO 0Yepesb, Obln
CpaBHeHbI C Knaccugmkaumein capa Yunbama Kpykca,
MOATBEPANIOCH, YTO OHM C HEKO MOJSTHOCTbIO COBMaja-
tOT. 34eCb NPUBEAEHO €ro PacrosiOKeHVe 3/1eMEHTOB,
Kak OHO 6blN0 ONy6nnKoBaHO B Proceedings of the
Royal Society (Tpynax Koponesckoro O6LlecTBa), B
[IOKYMeHTe, oTHocALemMcs K 9 noHs 1898 r.



e

=




60 A. Bezanm, 4. Jleooumep. OKKYJIbTHAS XUMHA

Ero cnegyer uutath, cnefys IMHUAM «uryp
BocbMu»: H, He, Li, Be, B, C, N 1 T. fi., UTOObI Kax-
ObliA NOCNeAYIOWMA 3NeMEHT Obl TsKenee npegbl-
Aywero. [ucku, pacronaraemble HenocpefCcTBEHHO
OAVH Mo ApyruM, 06pasytoT knacc, Hanpumep H, Cl,
Br, | BO MHOrMX OTHOLLEHMAX HANMOMUHAIOT ApYT ApY-
ra, U, Kak Mbl CKOpPO YBUAMM, Te e POpPMbl 1 rpynmbl
BCTpPeYartoTCA CHOBA.

PagvanbHble IMHUKM MOKa3bIBAOT Kacchbl, Mon-
HbIA AMameTp COCTaBNSET CEMb 3/IEMEHTOB; MOXHO
YBUAETb, YTO UMEETCS MYCTON paguyc Mexay Bofo-
POAOM W rennem, Mbl MOMECTUIN TaM OKKY/IbTYM; Ha
MPOTVBOMONOXHOM pagnyce BUAHbI Xene3o, pyouauii
1 ocmuin. [pyras guarpamma — B3dTast U3 yyebHuKa
dpamaHHa — pacrnonaraeT 3/IEMeHTbI M0 KPUBOIA, KO-
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TOpas M06ONLITHO HaMOMWHAET KPUBbIE B PaKOBWHE
HayTunyca.

BHellHWe (opmMbl 31eMEHTOB MOTYT 6bIThb K/iac-
CUPULMPOBAHBI, KaK CneayeT HWKe; BHYTPEHHUMMU
AeTansgMy Mbl 3alAMEMCS MO3XKe:

|. F'anmens. XapakTepHbIMU ANA 3TOW (DOPMbI
SBNAOTCA BEPXHAA W HWXKHAA TPYNMbl, AeMOHCTPU-
pylolime Kaxgas no 12 BblAaOWMXCA BOPOHOK,
CrpynnupoBaHHbIX BOKPYT LEHTPasbHOro Tena, U
CoefiMHUTENbHaA nepeknaanHa. 3Ta opMa BCTpeya-
eTca y HaTpus, Meau, cepebpa 1 3010Ta*, 1 301070
npueegeHo (I Ha puc. 111) Kak Hambosnee CUNBHO MO-
ANULMPOBaHHBIA €8 npumep. 12 MUHAANEBUAHBIX
BbICTYMOB, CBEPXY W CHU3Y, COCTAB/IEHbl U3 MHOIMX
TPYLHOPa3IMUYMMbIX BOPOHOK, KOTOpPbIE HEBO3MOXHO
nepefatb Ha PUCYHKe; LeHTPasibHbI LIap COLEePXUT
TpW LWapa, a CoeAMHAIOLWas YacTb pa3byxna B ANLO
C OYeHb CMIOXKHbIM YCTPONCTBOM B LieHTpe. [aHTene-
BUAHaA (hopma BCTPeyaeTcs Takxke y xiopa, bpoma un
10fa, HO He NPOCNeXNBAETCS Y BOAOPOAA, FNaBbl 3TON
rpynnbl. Mbl He BCTpeYvanun eé rae-nmoo ewé. MoxHo
3aMeTuTb, UTo B cxeme Kpykca, rfae BCe OHM K/ac-

CUMLMPOBaHBI KaK MOHadbI”>, 3TV fBe rpynnbl —

# ToMCKOB NATOrO YnieHa 3Tol FPYMMbl He MPOBOAMIOCH.
3/eck 1 fanee nog MoHaaamMu, fyaaamu 1 np. CKOpel BCero MMeeTcs B
BULY, UTO TaK Ha3blBAEMbI «XMMWUUYECKMIT aTOM» COCTOUT U3 COAEPYKaHUS

OfiHOro, ABYX un 6onee «CbI/I3I/IHSCKI/IX aToMoB», KOTOPbIe A1A HEKOTOPbIX
3/IEMEHTOB He BCTpe4alTCA B NPUPOAE B YMCTOM BUAE, HO CYLLECTBYIOT
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6nmKaiilume K HeTpanbHOW NMHWK, Ha BXOASLLEWA U
BbIXOAsILLEN CepusiX, M COOTBETCTBEHHO ABNAOTCA MO-
NOXWTENbHBIMUA 1 OTPULIATENbHBIMU.

Il v la. Tempasop. XapakTepHbIMKU 0COOEH-
HOCTAMW 3TOW (HOPMbl ABMAKOTCA YeTblpe BOPOH-
KW, OTKPbITble K CTOPOHaM TeTpasfpa, cofepxaliye
OBa/IbHble Tefla. STV BOPOHKM 06bIYHO, HO He BCerfa,
NCXOJAT pafinasibHO OT LieHTPasibHOro Wwapa. Mbl B3s-
/I B Ka4yecTBe Camoro NpocToro npumepa Gepunnui
(2 Ha puc. Il1); K aToi rpynne Takxe NpUHaLexart
KanbUMin 1 CTPOHUMIA. TeTpasap — opma Xpoma u
MONMOAEHa, HO He rNasbl KX FPynnbl, KACNI0POAa, KO-
TOpbI, MOAOGHO BOAOPOLY, CBOeo6paseH. 3Tu [Be
rpynmnbl 0603HaYal0TCA B OPTOLOKCASIbHON XUMUM Kak
COOTBETCTBEHHO MOMOXMWTENbHAA Y OTpULIaTENIbHAA W
TeCHO cBfi3aHbl. [lpyras napa rpynn AemMOHCTpUpY-
eT Ty XKe TeTpasapasibHyt0 (DOpMy: MarHui, LMHK W
KaZIMWiA NONMOXUTENbHbI; cepa, CefleH 1 Tennyp — oT-
puuaTenbHbl. CeneH — HeobblualiHO KpacuBbliA ane-
MEHT, CO 3Be3[0M, MNbIBYLLEA Yepe3 YCTbe KaKaoi
BOPOHKM; 3Ta 3Be3a UCK/IHUNTENIbHO YyBCTBUTE/IbHA
K CBETY U eé Nlyun CUNIbHO TperneLwyT 1 n3rnéaroTcs,
ecfin Ha Heé mafaeT ny4y ceeta. Bce 3TW 3N1EMEHTI
MNpeLCTaBNAOT Jyajbl.

TeTpasgp He orpaHWuMBaeTcs BHelLHel hop-
MOV BbILLEOMNMCAHHbIX aTOMOB; MOXOXe, 3TO OfHa
13 camblIX SIIO6UMBIX (hOPM NMPUPOLbI U MOBTOPSETCA
M BO BHYTPEHHEM pacnonoxeHun. OfuH TeTpasap

m6o B BUAe MoneKyn, M6o Ha ypoBHe E, yXke B BMe MOHOB pasHoli Mno-
nAapHocTU. — Ilpum. nep.



Puc. 111
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MMEEeTCA BHYTPU HEW3BECTHOIO 3/IEMEHTA OKKY/lb-
TyMa, [Ba nosenstoTcs B renun (3 Ha puc. 1), ut-
TPWUIA Takke MMeeT ABa WX, 3aK/IHOYEHHbIX B Kybe,
KaK W repMaHuii; MHTEPEeCHO, YTO NATb UX HalfeHbl
B HEOHe, MeTa-HeOHe, aproHe, MeTa-aproHe, KpUnTo-
He, MeTa-KpUNTOHe, KCEHOHE, MeTa-KCEHOHE, KasloHe,
MeTa-KaJioHe, 0/10Be, TUTaHe 1 LMPKOHUKW. 30110TO CO-
AEPXNT He MeHee ABafLIATV TETPa3APOB.

I1l. Ky6. Kyb npeacrtaensercsa (hOpmoW, CBOIA-
CTBEHHON TpuagaM. OH COAEPXWT LUeCTb BOPOHOK,
cofepxallyx OBa/lbl, PacKpbITbIX B Hanpas/ieHnu
CTOpOH Kyb6a. [ns npumepa BblbpaH 60p (4 Ha puc.
I11). YUneHbl 3TON rpynnbl, CKaHAUA U UTTPUIA, UMEOT
Ty Xe (hopMy; Mbl He UCCeL0Ba/IN YeTBEPTLIN; rpyn-
rna nonoXxutenbHa. E& oTpuuaTenbHoe COOTBETCTBYE
COLEPXMUT a30T, BaHaAWiM W HMOOWIA, U Mbl ONATH
[O/MKHbI 3aMeTUTb, YTO a30T, MOA06HO BOZOPOAY U
Kucnopoay, BbinaZfaeT U3 rpynnosoro Tuna. [se apy-
rMX TPUaLHbIX rPynnbl, NONOXMUTE/NbHbIE a/TIOMUHWIA,
raniuidi u MHAWIA (YeTBEPTBIV He OblN UCCnefoBaH) U
oTpuuartesibHble Pocqop, MbILLbAK 1 cypbMa (YETBEp-
TbIli HE UCCNELO0BAH), TOXe COLEPXaT LUECTb BOPOHOK,
PacKpbITbIX K CTOPOHaM Kyba.

IV. Oxmasop. TpocTeiwnii npumep 3Toro Tu-
na — yrnepof (5 Ha puc. Il1). Onatb umMerdTCA BO-
POHKM C OBa/laMu, HO Ternepb 3TO BOCEMb BOPOHOK,
PacKpbITbIX K BOCbMW MOBEPXHOCTAM OKTaszpa.
B TutaHe (6 Ha puc. I11) (hopma mackupyeTtcs Bbl-
JalolmMMiUCcs nanamu, KOTopble AaloT BreyatsieHue
CTaporo po3eHKpenLepckoro Kpecra W po3sbl, HO
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Puc. IV

KOrga no3)e Mbl BHUKHEM B AeTanu, YrnepogHbIii
TUN NPOABUTCH ACHO. LIMpKOHMIA — no ¢opme Tou-
HO TaKoi e, KaKk W TUTaH, HO COAEPXUT 6onbliee
KO/INYeCcTBO artomoB. Mbl He wuccnefosann ABYX
OCTaBLUMXCA YMEHOB rpynnbl. 3Ta rpynna 4eTbl-
péxatomMHa# ¥ MnofioxutenoHas. B eé oTpuuatens-
HOl nape Ty e (hopMy AEMOHCTPUPYIOT KPEMHUIA,

3 OKKynbTHas Xumus
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repMaHuin 1 010BO; ONATb XXe, YeTBEPTLIN e€ unieH
He 6blN UccneaoBaH.

V. Broku. OHW XapakTepusytoT Habop TecHO
CBA3aHHbIX TPYNM, Ha3blBaEMbIX «MHTEPMEPUOANYe-
CKMU». YeTblpHaguaTb 6/10KOB (MM CeMb Nepece-
YEHHbIX) UCXOAAT PaguasibHO U3 LLEEHTPA, Kak B XKenese
(1 Ha puc. 1V), 1 uneHbl KXAOW rpynnbl — XXeneso,
HUKeNb, KOOGabT; PyTEHWUIA, POAWIA, Nannaawnia; OCMUA,
VPWAWIA, NNaThHa OTANYAIOTCA APYr OT Apyra TOMbKO
BECOM KaXX0ro 6/10Ka, yBennyvBatoLwymcs B yrnops-
[OYEHHONM MocnefoBaTeNlbHOCTY; fdeTanu OyayT Aa-
Hbl NOKe. MarHuin 4acTo rpynnmpyeTcs C Xene3om,
HUKeNeM 1 KobanbToM (CM. BUMTKM Kpykca), HO ero
YeTbIpHaALUATb BbIAAKOLMXCA Te/l NOBTOPAKT «UTU-
€BOe OCTpuWé» (MpOTO-3/1IEMEHT 5) U CrpynnUpOBaHsbl
BOKPYT LEHTPaJlbHOrO OBana. JTO KaKeTCs CBA3bl-
BalOLLMM ero ckopee ¢ mTuem (2 Ha puc. V), yem c
thTopom (3 Ha puc. 1V), BMecTe ¢ KOTOPbIM €ro 4acTo
KnaccugpuumpyroT. «JIuTreBoe ocTpuné» CHoBa BCTpe-
yaeTcs B Kanuu 1 pyomamn. NoapobHoOCTK, onATh Xe,
OyZyT pa3bsACHeHbI MO34Hee.

V1. 3ge30a. Tnockas 3Be3ga C NATbIO B3aMMO-
MPOHMKAKOLLMMM TeTpasapamy B LIEHTPE XapakTepHa
[J19 HEOHa M MOJOOHbIX eMy 3/1eMeHTOB (4 Ha puc.
IV), ucknovas renuin, KOTopbiid, Kak MOXHO BUAETb
13 pucyHka lll, 3, uMeeT coBceM Apyryto opmy.

Takum 06pa3oM, MMeeTCs LUeCTb ACHO orpefe-
NEHHbIX (HOPM, TUMWUYHBIX L1 KNaccos, C ABYMS
ufeHamv — NATUEM U (PTOPOM — C COMHUTENbHbLIM
cxofacTtBoM. CTOMT 3aMeTWTb, UYTO B [BYXaTOMHbIX
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3NIEMEHTAX uembipe BOPOHKN OTKPbITbl K CTOPOHaM
TeTpasfpa, B TPEXATOMHbIX — wecms BOPOHOK 06pa-
LLEHbI K NMOBEPXHOCTSM Ky6a, B YeTbIPEXaTOMHbIX —
6ocemb BOPOHOK 06paLeHO K CTOPOHaM OKTasjpa.
TakKyM 06pa3oM, Mbl UMEEM PEry/nsipHyH NocnenoBa-
TENbHOCTb MMaTOHOBLIX T/, W BO3HWKAET BOMPOC —
Pa3oBLET /M JanbHelillas 3BOMIOUMS  3NEMEHTHI,
VMEeloLLME BUA [10[1eKasapa 1 1Kocasapa?

Tenepb Mbl NEPEXOanM OT PACCMOTPEHMS BHELL-
HUX (DHOPM XUMUYECKMX 3MIEMEHTOB K M3YUEHWIO UX
BHYTPEHHE CTPYKTYpbl — PacrofiOKeHNsi BHYTpU
aneMeHTa 00fiee MM MEHEee CMOXHbIX rpynn —
MPOTO-371EMEHTOB, CMOCOBHLIX W Ha pa3fenbHoe,
HE3aBNUCMMOE CYLLECTBOBAHME, OHM ellé pa3 MoryT
6bITb pasfieneHbl Ha ewé 6onee MesKue rpynnbl —
rmnep-mMeTa-npoTo-aNiEMEHTLI, TaKXe CNoco6Hble
CyliecTeoBaTb OTAE/bHO W HE3aBUCMMO W pacna-
[aTbCA Ha OTAEe/NbHbIE NEPBUYHbLIE Q)VI3|/|quKI/|e ato-
Mbl, HeAeNNMble COCTaB/idAlOLL e Q)M3V|L|eCKor0 Mupa
(cM.«Theosophist», 1908, cTp. 354).

Mbl JO/MKHbI 6yAeM W3yunTb O6LLYH BHYTPEH-
HIOI0 CTPYKTYPY, W 3aTeM — paclLernieHne Kaxaoro
9NIEMEHTa, a MPEBOCXOAHbIE AMarpaMmbl, TEPNenBo
BbIMO/IHEHHbIE M-POM J[DKVUHApaIKafacoi, caenaor
N3yueHre CPaBHUTENLHO NIEMKUM.

ot AnarpaMmmbl, KOHEYHO, MOryT AaTb JNULLb
TOMbKO O4YeHb OO6LLEe MOHATME O (haKTax, KOTOpble
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OHW MPeACTaBNAOT; OHW AAOT FPYNMNMPOBKM 1 MOKa-
3bIBAtOT OTHOLLEHUS, HO TpebyeTcs 6OMbLIOE ycuime
BOOOPaXKEHMS, UTOObI TpaHChHOPMUPOBATL ABYXMeEp-
HYH0 AuarpamMmMmy B TPEXMEPHbIA 0ObeKT. BaymumBblii
M3yYatoLLWiA MOXKET MONbITaTbCA MPeACTaBUTb (Urypy
C Amarpammbl — fABa TPeyrofibHKa BOLOpoAa He ne-
)aT B OJHOI MIOCKOCTW; KPYrn — 3TO cepbl, a aTto-
Mbl BHYTPU HWX, COXPaHss OTHOCUTEIbHOE MOIOXKEeHNe
APYT K ApYry, HaXofaTca B CTPEMUTENIbHOM [BVKEHUN
B TPEXMePHOM NpocTpaHcTBe. IMae BUAHbBI NSATb aTOMOB,
Kak B 6poMe 1 10fe, OHN 06bIYHO PacroNIOXKeHbI Tak,
YTO LEHTPa/IbHbIA aTOM HaxXOAWUTCA Hafd YeTbipbMS,
a WX [BWDKEHVe AEeMOHCTPUPYET SIMHUM, COCTaB/IsitHo-
LLye YeTbIpe NNOCKUX TPEYroNbHWKA, COeAVHSOLLME-
CA BeplUMHaMK, Ha KBaapaTHOM OCHOBaHWK, 06pasys
YeTbIPEXCTOPOHHIOK Nupamuay. Kaxxgas Touka npeg-
CTaB/ISIeT OTAe/bHbIA MepBUYHbLIA atom. Ob6pamnsto-
LLVe NIMHWW NOKa3bIBatOT BrievaT/ieHne, Npon3BeaEHHOe
(hopMoii Ha HabntogaTens, U rpynnMpPoBKN aTOMOB; 3TU
rpynnbl MOTYT AeNTLCA MO 3TUM IMHWUAM, KOraa afe-
MEHT paspyLUaeTcs, TaK YTO 3TU IMHUM UMEOT 3Haue-
HUWE, XOTSH W He CYLLECTBYIOT KaK CTabW/bHble CTEHKM
U 3aKTH0HatoLLME NNEHKK, CKOpee 0TMeYas He Br1bpa-
LIMOHHbIE SIMHUW, a Npefenbl AelAcTBMA Bubpaumii. Ha-
[0 3aMeTUTb, YTO HEBO3MOXHO MOKa3aTh MATb NPU3M B
NATU NePeceKaroLLIMXCa TeTpasapax U3 NpusM, NoaToMy
npu cuéTe cnepyet 406asnTb 30 aTOMOB.

[wnarpaMmmbl He BbINO/IHEHbI B MacluTabe, no-
CKO/IbKY TaKOM pUCYHOK Obl1 6bl HEBO3MOXEH; Ha HUX
TOUKa, NPeACTaBNAOLAA aTOM, Ype3MepPHO BennKa no
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CPaBHEHVIO C OKPY>XEHUEM, KOTOpOe abCypLHO Mnpey-
MeHbLLEHO; YepTéx B MacluTabe [O/KEH MpeACcTas-
NATb NOYTW HEBUAMMYHKO TOYKY Ha IMCTe BO MHOMO
KBaflpaTHbIX METPOB.

cnonb3oBaHWe CNOB «MOMOXKUTENbHbIN» U «OT-
puuaTenbHbIi» CrefyeT COMPOBOAWUTL CReAyHLMM
absaueMm u3 ctatbM «Xumusy B Bpumarnckoil snyu-
knoneouu. Mbl UCMOMb3yeM 3TY €NOBa B UX 06bIYHOM
XPECTOMATUAHOM 3Ha4YeHUn U He 06HapyXunu mno-
Ka 4TO HUKaKMX XapaKTepucTWK, COrMacHO KOTOPbIM
3NEMEHT MOXET OblTb Ha3BaH MONOXWUTE/bHBIM WU
OTpULATENbHbIM:

«Korga OWHapHble COefMHeHWUs pasnaratoTcs
9NEKTPUYECKMM TOKOM, 3TV [Ba 3/1EMEHTa MposiB-
NAKTCA Ha PasHbIX MOMtOCax. DNEMEHTbI, KOTOpble
BbICBOOOX/AKOTCA Y OTPMLATENbHOIO MOMtOCa, Hasbl-
BAKOTCA 3/IEKTPOMNOJIOKUTENBHBIMU UM OCHOBHbLIMM
3/1eMeHTaMK, B TO BPEMS KaK BbICBOOOXAAKOLLMECS Y
MOJOXMWTENbHOTO Ha3blBAKOTCA 3M1EKTPOOTPULIATESTb-
HbIMW WK XNOPOMNOAO6HLIMKU 3nemeHTaMu. Ho pas-
HULA MeXAy 3TUMW [BYMA KnaccaMu — TOMbKO B
CTereHn, N OHW MOCTEMNEHHO MEPEXOAAT U3 OAHOTO B
[pyroii; 6onee TOro, aNeKTPUYEeCKNe OTHOLLIEHUS 3/ie-
MEHTOB He abCOo/HOTHbI, HO M3MEHAKOTCA COrMacHo Co-
CTOAHWIO KOMOMHALMK, B KOTOPOWA OHU CYLLECTBYIOT,
TaK YTO pasfenvTb UX Ha [Ba Knacca no atomy npu-
3HaKy CTO/b XK€ HEBO3MOXKHO, KaK Ha [jBa OrnpefesniéH-
HbIX K/acca MeTa/l0B N HEMETa/I/IOBY.

Mbl cnefyem 3fecb FpynnupoBaHUIO COr1acHO
BHELHUM (hopMaM, U U3y4atoLwmini MOXET CpaBHUTb
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3TO C rpynnamu, BUTKOBOE PacrosiokeHne KOTOpbIX
MOKa3aHo Ha AvarpaMme B cTaTbe®, untas Kpynnbl no
AMcKam, pacnonararowymcs Apyr nog Apyrom; Takum
ob6pasom, nepsas rpynna— ato H, CI, Br, | (Bogopoga,
Xnop, 6pom, nog) n nycToe MecTo A4/11 HEOTKPbITOro
aNleMeHTa. 3TN 3/IeMEeHTbI CTAHOBATCS BCE NNOTHEE Mo
XOAy CBEpXY BHW3; TaKMM 06pa3oM, BOLOPOS — HEBY-
OMMBIRA ra3; xnop — 60siee NAOTHbIN ras, BUAUMbINA
13-3a CBOEro LBeTa; 6pOM — XMWAKOCTb, Nof — TBEp-
JbliA — BCe, KOHEYHO, NPU HOPMa/bHbLIX Temmepatype
1 faBneHunun. Tpy NOHWXEHWUN TemnepaTtypbl U NOBbl-
LUEHUN [aBMeHWs 3M1eMeHT, 00bIYHO ra3006pasHbIi,
CTAHOBUTCA XWNAKOCTLIO U fanee TBEpAbIM. TBEpaoe,
XWOKOe W ra3o06pasHoe — TpU CMEHSOLWMX ApYyr
Jpyra COCTOSHUA MaTepun, U 3/1EMEHT He M3MeHsieT
CBOV COCTaB, M3MEHS CBOE COCTOSHME. [MOCKOMbKY
paccMaTpMBaeTCA XMMWUYECKUIA «aTOM», He KMeeT
3HayeHus, OydeT N OH B3AT 418 MUCCNefoBaHMA U3
YXWAKOCTW, TBEPAOro Tesa WM rasa; Ho BHYTPeHHee
YCTPOWMCTBO 3TUX «aTOMOB» CTaHOBUTCS 3HAYMTEb-
HO 60/1ee CMI0XKHbLIM MO Mepe Toro, Kak mMbl 6epém Bcé
6onee M0THbIE 3/IEMEHTbI, KaK 3TO BUAHO U3 COX-
HOr0 PacnosioXXeHWs, 06YC/I0BNEHHOrO MPUCYTCTBU-
em 3546 nepBUYHbLIX aTOMOB B XMMWYECKOM «aTOME»
3010Ta MO CPaBHEHWIO C MPOCTbIM PACMOIOXKEHVEM
18 nepBu1YHbLIX aTOMOB BOAOPOAA.

CornacHo 3ToMy BUTKOBOMY PacrofIOXXEHNIO Mbl
[OMKHbI Ha4aTb C BOLOPOJA KaK rnaBbl OTpULaTe/lb-

% Crarbs, Il (Theosophist, 1908, c. 377 1 fanee, a UMeHHO c. 473 B thes-
pPanbCKOM HOMEpe).
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HOW rpynnbl, HO NOCKO/bKY OH MONHOCTLID OT/INYEH
OT BCeX MOMELLEHHLIX B Heé, Nyyllie B3ATb ero camo-
ro no cebe. Bogopos — neryaninini M3 M3BECTHbIX
3/1EMEHTOB, W MO3TOMY MPUHUMAETCA 3a efUHULY B
06bIYHOW XMW, 1 BCE aTOMHbIe BECa BbIPaXKatoTCcs B
ero Konuyectsax. Mol npuHYMaem ero 3a 18, notomy
YTO OH COAEPXXMT 18 MepBMYHbLIX aTOMOB, HaVIMeHb-
Liee KOMMYeCTBO, HalileHHOe Hamyi B XMMWUYECKOM
anemMeHTe. TakK YTO HalUW «BECOBbIE YMCna» nosyye-
Hbl JeneHneM 06LLEro Kosm4yecTsa aTOMOB B 3/1eMEH-
Te Ha 187

Bogopog (puc. V, 1). Bogopog CTOUT OCOGHS-
KOM B MpUYmMTatOLLeiics emMy rpynne He TOMbKO NOTO-
My, YTO He UMeeT XapaKTepPHON raHTe/IbHOW (HopMbl,
XOpOLLO eMOHCTPUpYeMoin HaTpuem (puc. 1), HO OH
TakkKe BbIMafaeT u3 Heé, Oydyun MNOMOXWTENbHbIM,
CNy>a Kak BOCCTaHOBMUTESb, & He KaK OKUCAUTENb UK
paguKan, Takum 06pasom «urpas posib MeTasia», Kak
Hanpumep B X/opuie BoAopoja (ConsHas KUCnoTa)
nnu cynbate Bogopoda (CepHas KucnoTa).

Han6onee nt06ONLITHO TO, YTO BOLOPOA, KUC/O-
PO 1 a30T, Hanbosiee pacnpocTpaHéHHbIe rasbl, PyH-
[aMeHTasIbHO OT/IYaK0TCA (DOPMOIA OT rpynn, KOTOpbIe
OHU Ha3HaueHbl BO3MNaBNATL?. Bogopog, 6bin nepsbIM

7 Theosophist, 1908, c. 349, B IHBaPLCKOM HOMEPE.

% IMocne Toro, Kak 3T0 6bl10 HanucaHo, B «Edinburgh and Dublin
Philosophical Magazine and Journal of Science», PefaKTVPyeMOM [-pOM
[bkoHoM [IXKonu 1 M-poM YWnbsamom PpP3HCUCOM, B CTaTbe «3OBOMOLNA
U [eBontoumMs anemeHToB» {Evolution and Devolutuion of the El ts)
MHOI0 6bI/10 0GHaPYXXEHO 3asiB/IEHUE, YTO , BO3MOXHO, B «TYMaHHOM CO-
CTOSIHUM MaTepuy UMEKOTCS YeTbIpe BeLLecTBa, fBa NepBbIX HEU3BECTHbI
Ha 3emre, TPeTUli — BOZOPOA W YeTBEPTLIN ... — rennii. Takke KakeTcs
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XUMWUYECKUM 3/IEMEHTOM, UCCNeL0BaHHbIM HAMU OKO-
N0 TPUHAALLATY NET Has3ag, v A NPUBOXY 34eCb MaTepu-
a, HanmcaHHbIA MHOI B HOA6pe 1895 T., NOCKOMbKY
Ham Heuero f06aBuUTb UK UCTMIPaBUTb B HEM.

Bogopogn cOCTOMT M3 LIEeCTM MEHbLIUX Ten, 3a-
KMHOUYEHHbIX B AlLIe06pa3Hyto opmy (BHELLIHWe dop-
Mbl Ha AuarpaMmax He AaHbl). 3TW LWECTb MaeHbKUX
TeN pacnofioXeHbl ABYMS Habopamu no Tpu, 0bpasys
[Ba TPeyrosibHNKa, KOTOpble HE B3anMO3aMeHsSeMbl,
HO OTHOCATCS APYr K ApYry Kak 06bekT v ero otpa-
XeHuve. LLecTb Ten He BCEe OAMHAKOBbLI; KaXKAoe CO-
LEepXUT TPU MNEePBUYHLIX (PU3NYECKMX aTOMa, HO B
YETLIPEX M3 HUX TPX aTOMa PacrofiOXeHbl TPEYrofb-
HVMKOM, & B OCTaBLUMXCH ABYX — B JIMHUIO.

Boaopoa: 6teano 3 18
ATOMHbIN Bec 1
Uncnoso Bec 8/

I. MaHTeneobpasHasa rpynna

la. 91a rpynna coctout mn3 Cl, Br, n | (xnopa,
6poma 1 1ofa); OHM — MOHajbI, AnamarHeTukn n oT-
puuaTenbHbl.

Xnop (puc. V, 2). Kak yxe 6bIn0 cKa3aHo, o6Luas
thopma Nogo6Ha raHTesne, BEPXHSA U HAXHSS 4acTU KOTO-

BEPOSITHBIM, YTO BOAOPOA, ABA HEW3BECTHbLIX 3MIEMEHTA W Tenii ABNAIOT-
CSl YeTbIPbMS NMEpPBOHAYATbHBIMM 3/1eMeHTamMK, KoTopble POPMUPYIOT BCe
apyrue. YTobbl pasnnunTb UX OT APYTUX, HA30BEM WX MPOTOHAMMU». STO
HABOAMT Ha MbIC/IM OTHOCMTE/ILHO BOAOPOAA, HO HE MOXET MOMOYb HaMm B
OTHOLLIEHUW KKMC/Iopoda 1 asoTa.
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x
Xaop Boaopoa
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pOii COCTOST U3 ABEHAALIATM BOPOHOK, LUECTU HaK/OHEH-
HbIX KBEPXY W LUECTU — KHW3Y; BOPOHKM Harpas/ieHbl
Hapy>Xy OT LieHTPa/IbHOrO LLiapa, 1 ABe 3TV YacTy coeam-
HeHbI NepeKnagyHol (CHoBa CM. HaTpui, puc. 1).
BopoHka (nokasaHHas Ha MI0CKOCTM paBHOGe-
APEHHbIM TPeyrolbHUKOM, MOCTaB/leHHbIM Ha Bep-
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LUMHY) — [0BO/IbHO CNOXHAA CTPYKTYpa, TOro e
TUMNa, Kak 1 B Hatpuu (puc. VI, 2), pasHuua cocTo-
UT B [06aBfeHUV eLlg OofHOro Liapa, COCTOALLEro
13 LeBATW LOMNOSHUTENbHBIX aToMOB. LieHTpasibHbIN
Lap — TaKoM Xe, KaK U B HaTpUW, HO COeAUNHUTE b-
Hasl nepeknagmHa oT/IM4YaeTca. 34ecb UMeeM perynsp-
HOE PacrnofioKeHne MATW LWIapoB, COAePXKalLux Tpw,
YeTblpe, NATb, YeTblpe, TP aToMa COOTBETCTBEHHO,
B TO BPeMS KaK HaTpuWil COLEPXXMT TOMIbKO TPU Takmx
Tena, cofepXallmx YeTblpe, LWecTb, YeTbipe. Ho Mefb
N cepebpo, ero copoanyun, UMeKT COeLUHUTENbHbIE
nepeknafnHbl TOYHO Takoro ke o6pasla, Kak repe-
KNnaJWHa X/0pa, U OHa CHOBA BCTpeyvaeTcs B BGpome K
noge. ITn 6NM3KME CXOACTBA YKAa3blBAKOT Ha HEKYH
[ENCTBUTENbHYIO CBA3b MEXAy 3TUMMK rpynnamu
3/1EMEHTOB, KOTOpble pa3MeLLeHbl Ha BUTKOBOW Aua-
rpaMme paBHOYAANIEHHbIMU OT LiEHTPasbHOM JIMHUN,
O[IHaKO OfiHa HaXOAMTCA Ha BUTKE, MAYLLEeM K 3TOM in-
HUW, a fipyras — Ha BUTKe, UAyLLeM npoyb OT Heé.

Xaop: 12 BopoHoOK no 25 atomoB 300
Bepxtan yactb { LieHTpaAbHbIH Wap 10
HwxHAs yacTb (Takan xe) 310
CoeAUHUTEAbHARA NepeKAaauHa 19
Bcero 639
ATOMHbIH BEC 35,473
Yncnosoi Bec 5%/ 35,50

(ATOMHbIe Beca B3Tbl 60/bLUEIA HaCTbO U3 Ipa-
MaHHa, a YMC/oBble Beca — Y/0CTOBEPEHHbIE HaMU
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NOACYETOM aTOMOB, Kak Oblfio ONucaHo, 1 AefleHnem
Ha 18. MMpodp. T. Y. Puuapge, B «Nature» 3a 18 nons
1907, paét 35.473).

Bpom (puc. V, 3). B 6pome kaxaas BOPOHKa cofep-
YKUT TP LOMOMHUTENbHBIX TeNa, ANLE06pasHoro Buaa,
[ornonHeHwe 33 aToMoB, CAeflaHo, TakMm 06pa3om, 6e3
BCAKOrO HapyLleHns (opMbl; 4BE Mapbl aToMOB [0-
6aB/ieHbl K LieHTpa/IbHOMY LLapy, a NnepecTaHoBKa 3TUX
aTOMOB [JOCTUraeTcs CoefViHEHNEM BMECTE U YMEHb-
LLIeHMEM pa3maxa KonebaHwii nap Tpuag, CO3LatoLLmx
Tak1M 06pasoM CUMMETPUYHOE MPOCTPAHCTBO /1S HO-
BbIX YacTuy,. CoeanHUTENbHAsA NepeKnafnHa ocTaéTcs
6e3 n3MeHeHUIA. OO6LLee KONMYECTBO aTOMOB, TakUM
o6pa3om no.biLaeTcs ¢ 639 B xope A0 1439. CHoBsa
1 CHOBa NpY 3TWX OMbITax Mbl BCOMUHA/IN 04apOBa-
Te/IbHOe OncaHwve NOCTPOEHWA KpUCTasa, CAenaHHoe
TuHAanem, v ero (aHTasmio 0 KPOLLIEYHbIX UCKYCHbIX
CTPOUTENSX, 3aHATbIX B HEM. [leliCTBUTENBHO, TaM eCTb
TakKune CTPOUTENN, U OCTPOYMME N SPNEKTUBHOCTb KX
33/]yMOK BOCXUTUTE/IHO Hab/IoaTh>

Bpom: 12 BopoHOK no 58 ar. 696
Bepxusas uacts { LieHTpaAbHbIN Wap 14
HuXHAR YyacTb (Takas xe) 710
CoepvHHTEAbHARA NepexkAaauHa 19
Bcero 1439
ATOMHbIN BeC 79,953
YucroBow Bec 1459/ 79,944

% Teocothbl Ha3bIBAOT WX mpupodnsimu dyXamu W YaCTO UCMONb3YHOT
CPeHEBEKOBbIVi TEPMUH s1emenmanst. ITO CYLIECTBA, UMEIOLLME [€/10
MMEHHO C 3/1eMEHTaMM, JaXKe C XMMUYECKUMI 3/71IEMEHTaMK.
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Mog (puc. V, 4). 3aecb Mbl HAXOAWM, UTO LieHTpaslb-
HbIi LWap NpuobpeTaeT 4 aToma, ABE Mapbl CTAHOBATCA
[BYMS KBapTeTamMu; COeAUHUTENbHAA MepeKnagmHa
TOYHO MOBTOPSIET MepeKnagnHbl Xnopa 1 6poma; BO-
POHKa Takxe Nofo6Ha Toi, 4To y 6poma, UCK/IoYas TO,
YTO K Heil no6aBneHbl NATb Ten, cogepalye 35 ato-
MOB. Takum 06pa3oM, KONM4ecTso atomoB ¢ 1439 B
6pome Bo3pacTaeT [0 2287.

Hoa: 12 sopoHok no 90 ar. 1116
Bepxusis wacts { LieHTpanbHbLIN Wwap 18
HuxHAR yacTb (Takan xe) 1134
CoeanHHUTEABHAR NepexkAaguHa 19
Bcero 2287
ATOMHbIN BEC 126,01
Yucnosoi Bec 257/, 127,055

MnaH, nexawmin 3a CTPOeHWeM Trpynn, 34ecb
SCHO BUAEH; (mrypa CTpoUTCA NO ornpeaenéHHOMY
nnaHy, B JaHHOM C/ly4ae 3TO raHTeNs; nocnegyrouime
4neHbl TPYNM AOMNOSHWUTENbHLIX aTOMOB BBOAATCA
CYMMETPUYHO, N3MEHSISt BHELLHWIA BUf, HO creflys 06-
Lel naee; B 3TOM C/llyvae COeAMHAIOLLAN NepeKknaam-
Ha OCTaéTCs HEeM3MEHHOM, B TO BPeMA Kak ABa KOHLAa
CTaHOBATCA 60/bLUE 1 60/bLUE, BCE O0/EE CKPbIBas eé
1 3acTaB/isig €€ fenaTbCsl Kopoue v TosLwe. Takum 06-
pasom, rpynna gopmupyeTcs gobasneHnem crvmMme-
TPUYHBIX AOMNONHEHWIA. B HEOTKPbLITOM OCTaBLLEMCS
yfieHe rpynmnbl Mbl MOXEM MPeANONoXKNUTb, YTO nepe-
KnagyHa cTaHeT ewé 6onee siLeobpasHoid, Nojo06HO
TOMY, KaK B C/ly4yae C 30/10TOM.
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1b. MMonoxutensHass rpynna, COOTBETCTBYHOLAA

TO/IbKO YTO PacCMOTPEHHOM Hamu, cocTouT u3 Na,

Cu, Agwn Au (HaTpusi, Meau, cepebpa 1 30M10Ta), €
MyCTbIM AMCKOM MeXay CepebpoM 1 30/10TOM, NoKa-
3bIBAOLLMM, TAe AO/MKEH HAXOAWUTLCA eLUé 3/IEMEHT.
3T YeTblpe 3neMeHTa — MOHafbl, AvaMarHeTUKu,
MOMOXMTENbHBI U AEMOHCTPUPYHOT raHTe/IbHY0 (hop-
My PacrnosioKeHUs, XOTA U 3HAYUTENIbHO MOAU(ULN-
POBaHHYIO B 30/10Te. Mbl MOXEM MPeAnonoXnTb, YTO
HEOTKPbITbIA 3/1EMEHT MeXAy CepebpoM 1 30/10TOM
MOXET 06pa30oBaTh CBA3b MEXY HUMM.

Hatpwuia (puc. VI, 2) yxxe 6bin onuncaH, Kak TUno-
3afaloWwmiA Ans aToi rpynnbl, TaK YTO HaMm OCTaéTcA
TONbKO 06PaTUTLCS K ero BHYTPEHHEMY YCTPOMCTBY,
3aMeTUB, YTO OH MPOCTEALWWIA B raHTeneobpasHoi
rpynne. Ero aBeHafuaTb BOPOHOK [EMOHCTPUPYIOT
TO/IbKO MO YETbIPe 3aKNOUYEHHBIX B HUX TeNa, OHU Ta-
Kvie ke, Kak Mbl BUAUM B X/10pe, 6pome, noge, Meam
1 cepebpe, N OHW I HEMHOIO MOAW(ULMPOBaHSI
B 3010T€. Ero ueHTpanbHbIi LWap — NPOCTeLLInA 13
BCEX, TakK Xe KaK W ero CoefjyHuUTeNbHasA nepeknaimn-
Ha. M03TOMy Mbl MOXEM MPUHATbL HATPUIA Kak 3aato-
LA OCHOBHOW MnaH An1si BCE: rpynbl.

Harpuii: 12 BopoHok no 16 ar. 192
Bepxuas uacts { LeHTpanbHbIA wap 10
HWXHARA yacTb (Takas xe) 202
CoeauHUTEABHAA NepeKraguHa 14
Bcero 418
ATOMHbBI% Bec 23,88

Uncnosow Bec %/, 23,22
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I
2 «OKKYAbTYM»

Puc. VI

Megb (puc. VI, 3) BHOCUT [OMNOSTHEHNE B BOPOH-
Ky, KOTOpOe Mbl ByzieM HaxoauTb Be3fe, T. €. B cepedpe,
30/10Te, Kenese, nnaTuHe, LUMHKE, 010Be — TPeYyro/b-
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HYH KOHCTPYKLMIO HEJaneKo OT YCTb BOPOHKM, — U
[006aB/1SET K 3TVM [ECATV aTOMaM eLug AeBATHaALATh
B TPEX AOMOHUTENBHO BK/HOUEHHBIX TENax, YBEIMUM-
Basl TaKMM 006pa3oM KO/IMYECTBO aTOMOB B BOPOHKE C
LIeCTHaAUaTV y HaTpys [0 COpoka NATW. KonmyecTso
B LEHTPa/lbHOM LUape YABavBaeTCd, U Mbl BrepBble
BCTpeyaemM 0COBEHHOE CUrapoobpasHoe UK NPU3MOoo-
OpasHoe LLECTMATOMHOE PacrofiOKEHNE, YTO SB/ISETCS
OiHOV M3 CaMbIX 0ObIYHbIX aTOMHbIX Fpynn. 3T0 A0MK-
HO BbI3bIBaTb HEKOTOPbIE OMPEAENEHHbIE CBOCTBA C UX
MOoCNeayHoLLMM NOBTOPEHNEM. B LiEHTpasibHOl KOMOH-
He — TPW, YeTbIpe, NATb, YETbIPE, TPU; PACMONOXKEHNE,
YK€ OTMEYEHHOe HaMU.

Meas: 12 sBopoHok no 45 ar. 540
Bepxuan uacts { LieHTpanbHbIiA Wwap 20
HuxHAn yacTb (Takan xe) 560
CoeaMHUTEAbHAA NepeKAaauHa 19
Bcero 1139
ATOMHbIW BeC 63,12
Yucrosoh Bec 1182/ 63,277

Cepebpo (puc. VI, 4) cnegyet npymepy Meau B Co-
CTaBe NATU 13 TeJ1, HAXOAALLMXCS B BOPOHKaX. Ho Tpey-
rofibHas rpynna cCoAepXuT ABafLaTh OAVH aTOM BMECTO
[EeCATU, U TPY 0Basla, KaXablil coaepXalLmin Tpu Tena
C OAVHHAALATLIO aTOMamMK, YBE/IMUMBAKOT KO/IMYECTBO
aTOMOB B BOPOHKe [0 CeMUAecATU AeBATU. LieHTpasib-
HbIlA LA YMEHbLLEH Ha NATb aTOMOB, & NPU3Mbl UCYes3-
nn. CoeanHMTENbHasA NepeKnainHa He N3MEHSETCS.
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Cepebpo: 12 BopoHoK no 79 ar. 948
Bepxwan uacts { LieHTpaAbHbIM Wwap 15
HWXHAA YacTb (Takan Xxe) 963
CoeapnHUTEAbHAs NepeKAraguHa 19
Bcero 1945
ATOMHBIN BeC 107,93
YncnoBoii Bec 1945/ 108,055

(310T atoMHbIl Bec faH CTacoM B «Naturey 3a
29 asrycta 1907 roga, HO no3aHee 6blno 3asBNEHO,
4TO 3TOT BEC He J0/KeH npesbiwaTts 107,883).

3onoTo (puc. VII) Tak CNoXHO YCTPOEHO, UTO Tpe-
OyeT ana cebs OTAENbHOIO pUCYHKa. TPYAHO y3HaTb
3HaKOMYIO TaHTe/0 B 3TOM BbITAHYTOM fiiiLe, HO Kor-
[ Mbl MEepexoanM K ero 1CCnefoBaHUo, XapakTepHble
rPYNMNYpOBKM NPOSBAAIOTCA. JTO AALO — HerMoBep-
HO pacrnyxLias COefMHUTENbHasA PYKOATKA, & BEPXHAS
M HWKHAA 4aCTU C WX LEHTPa/bHbIMK LUapaMun CTa-
N MUHAAIEBUAHBIMUA BbICTYMaMU CBEPXY U CHUM3Y, C
OBa/IbHbIMM TeflaMy B LieHTpe. BOKpYr KaXKaoro MuH-
[a/1eBNAHOIO Tena UMEeTCs Npu3payHas BOPOHKA (Ha
JvarpammMe He nokasaHa), a BHYTPU KaX[0ro u3 Hux
HaxoauTcst cobpaHue Ten, nokasaHHoe Ha puc. VI, e,
rje [iBa Tena B CaMOM HU3y — Te Xe, 4TO 1 Y No60oro
[PYroro useHa OTpULATENbHOM UK NOMOXKUTENBHOM
rpynn; TPeTbe, Bbillle, MPEeLCTaB/SAET OYeHb He3Hauu-
Te/bHYI0 MOAN(MKALMIO COOTBETCTBYIOLLIETO TPETLErO
Te/MePVBaTaABRBEIHYETBEPTOE — COeAVIHEHWE U

0OBaoBe.100TaBgeTeLLe
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Puc. VII

nopa n cepebpa; TpeyronbHas rpynna nogobHa Toi,
yTo Y Meaun 1 cepebpa, ofHaKo ¢ 28 aToMaMin BMECTO
10 vnn 21, 1 MOXHO 3aMETUTb, YTO Y XKesie3a KOHYC
coaeput Toxe 28. LieHTpasibHOe Tefo B OBasle MMeeT
0YeHb C/IOXKHOEe CTPOoeHWe 1 nokasaHo Ha VI, ¢; Tena
Ha KaXK[0i CTOPOHE, d, COCTOAT KaXK0e M3 ABYX TeTpa-
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3[pOB, OAWH C YETbIPbMS LLECTUATOMHBLIMI NPYU3MaMm
B CBOMX Yr/ax, a fipyroil — ¢ YeTbIpbMs cthepamu, 4Be
13 HWX C YETbIPbMS aTOMamu 1 iBe — C Tpemsl. Tenepb
NepexoaMM K COeauHUTENbHOM nepeknaguHe. OpHa
13 YeTbIPEX OAMHAKOBLIX FPYMM B LEHTPe YBEeNNYEeHHO
flaHa Ha VI, a, a ofiHa 13 LLIeCTHaaLaTK OKPY>KatOLLUX
rpynn — Ha VI, 5. 3Tv rpynnbl pacrnosioXeHbl B ABYX
M0CKOCTAX MOA Yr0M ApYT K Apyry.

3onoTo: 12 BopoHok no 97 ar. 1164
Bepxusisi vacts { LeHTPanbHbiit ¢ 2dno 101

OBOMA 38 76

HuxHAA yacTb (Takan xe) 1341
CoeannutenbHas nepexnaapu- 4 a no 84 336

Ha 16 bno 33 528

Bcero 3546
ATOMHbIH BeC 195,74
Yucnosoii Bec 346/ 197

MO>KHO 3aMeTUTb, YTO COeMHUTE/bHAA NEPeKna-
AWHa COCTOUT B TOYHOCTW W3 LWIECTHaauaTh aTtoMOB
OKKY/bTyMa, W LeCTHaaUaTb 3TUX aTOMOB COAEpXKaTt
864 nepBMYHBLIX aToma, YTO COCTaB/AET TOUHOE WX
KONMYecTBO B TUTaAHE.

OKKynbTyM Habnwogancs Hamm B 1895 rogy, u
Hainas, UTo OH OblN OYeHb IEFOK 1 NPOCT B CTPOEHMUN,
Mbl MOAYManu, YTO 3TO MOXET ObITb renunii, obpasew,
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KOTOpOro Mbl He MOI/IM B TO BpeMs pa3fobbiTh. Kor-
[a, 0fHaKo, cam resuin 6bln nccnegosaH B 1907 roay,
0Ka3a/10Cb, YTO OH MO/IHOCTLIO OT/IMYEH OT 3/IEMEHTA,
KOTOpbIiA Habntogancs paHee, Tak 4To Mbl Moka 060-
3HauMMM Heono3HaHHbIM 3neMeHT Occultum, noka
OPTOAOKCa/bHas Hayka He HalifET ero n He Ha30BET
COOTBETCTBYHOLLMM 06pasom™.

OkkynbTyMm (puc. VI, 1). 3gecb Mbl Brepsble
BCTpeYaeM TeTpasap, KaxAbld yron KOTOpPOro 3aHAT
rpynmnoi M3 LUEeCTU aToMOB, KOTOPbIE PacrofiOXeHbI
KaK Ha KOHeYHbIX TPeyrofbH1Kax npusmbl. 31a (op-
Ma MOBTOPSETCS OYeHb YacTo, M Bblna 3ameyeHa Me-
cAl Hasag v B mMean (puc. VI, 3); oHa BpalLaeTcs ¢
OrPOMHOIi CKOPOCTLHO BOKPYT CBOE NPOLO/BHOM OCK
M BbIFMSAUT, KaK KapaHJall, 3a0CTPEHHbIA ¢ 060uX
KOHLLOB, MM CMrapa, Cy>XatoLLasncs K 060MM KOHLaMm;
06bIYHO Mbl FOBOPUIM O Hell Kak 0 «curape». OHa
NpeLCTaBNSeTCa CUMbHO CBA3AHHOM, MOCKO/bKY, Kak
OyJeT BUAHO HMKe, eé LIeCcTb aTOMOB OCTatOTCS COe-
OVHEHHBIMW ApYT C APYrOM KakK MeTa-COefUHEHUs, U
[axe Oyfyun pasfeneHbl Ha [Be Tpuafbl Kak runep-
COeIMHEHNS, OHW 06pPaLLAKOTCA 0fHa BOKPYT ApYroi.

Bbilwe TeTpasapa Haxogutcs (urypa, Harnomu-
HaloWas BO3AYLUHbIA Lap, o4eBMAHO, Gyayun npu-
BefleHa B TakON BW[, NMPUTSXXEHWEM TeTpasgpa. Teno
HVXXe TeTpaszpa BbIrNAAMT NOLO6HO ByXTe BepéBKM U
COAEPXUT NATHaALATb aTOMOB; OHW PACMO/OXeHb! Ha
HAK/IOHHOM [JMCKe M/IOCKMM KOMbLIOM; CWfia BXOAUT B

® Mo Bcell BUAMMOCTU, 3TO NEFKWUIA M30TON renns ;He®. — Mpum. nep.
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BEPLUMHY aToMa W, BbIXOASA CHU3Y, BXOAUT B BEPLLUHY
CNeaytoLlero, 1 Tak ganee, 06pasys 3aMKHYTbI KOH-
Typ. [lBe MasieHbKMX cdepbl, Kaxaas cofepxallias
no Tpuage, NOAOGHbI 3anONHUTE/bHBIM LUMOHAM Y
HabopLLUMKa — OHWM MOTYT HaxOAMUTLCA The YrofHo,
Kyfa BCTaB/eHbl. LLlap, NOMeYeHHbI x — 3T0 NpoTo-
COefINHEHVe, BbIMYLLEHHbIV Ha CBOGOAY «BO3AYLUHbIN
Lwap».

Kak y>e 6bln0 3amMeyeHo, LIecTHaLaTh Tes OK-
KynbTyma, Oydyus MO-Apyromy pacronoXeHbl, Cco-
CTaB/IAOT COEAMHUTENBHYIO MepeknafuHy B 30/10Te.

OKKyAbTYM: TeTpasap 24
BO3AYLIHbIW Wap 9

TPHaaL! 6

BEpPEBOYHbIN Kpyr 15

Bcero 54

ATOMHbIN Bec HeusBsecreH

Yucnoson sec >/ 3

Pa3geneHne aTtomoB

Mepea TeM Kak 3aHATbCA M3yYeHUeM LpYrux Xu-
MUYECKNX 3/1EMEHTOB 1 UX BHYTPEHHErO YCTPOINCTBa,
enatenbHO 6bIN0 6bl ANS TeX, KOTopble yXKe 6blin
MOKa3saHbl, NPOCNeAUTbL CNOCO6, KaKoBbIM 3TV aTOMbI
pa3fensarTca Ha 6onee NpocTble (OpMblI C MOCTe-
MEeHHbIM MOMYYeHWEM TOrO, YTO Mbl Ha3Ba/M NPOTO-,
MeTa-, U runep-coefuHeHNAMN. PasymeeTcs, fierye
npocneauTh 3TO B 60/1€e NPOCTbIX aToMax, YeM B 60-
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nee CNOXHbIX, N ecan NokasaTb MNepBble, MOTYT ObiTb
6onee Nerko 1 NOHATHO ONWCaHbI 1 NOCNeAHME.

MepBoe, 4TO NPOUCXOAUT NPY U3BNEUEHUN aTOMa
rasa U3 ero «HOpbl», UM OKPYXKaOLLEA CTEHKM, 3TO
TO, YTO COfepXKalimecs TaM Tesa OCBOOOXAATCA,
n Gyayun, O4eBMAHO, OCBOOOXAEHbI OT OFPOMHOrO
[aBneHus, NPUHUMALOT Chepuyeckme Un OBaslbHble
(hopMbl; aTOMbl BHYTPU KaXkAoi nepecTpavBaroTCs,
6onee UM MeHee, BHYTPY HOBOM «blpbl» UN «CKOP-
nynbl». OUrypbl, pasyMeeTcs, TPEXMEPHbIE 1 4YacTo
HarMOMWHAIOT HEKOTOpble W3 KPUCTa/N0B; TeTpas-
Apa/ibHble, BOCbMWYTO/bHbIE W Apyrue nofo6Hble
yacTo BCTpevaromMmcs ¢opmam. Ha guarpamme,
1306paXkatoLLeil MPOTO-COeAMHEHUS, COCTaBNAOLLME
MX aTOMbl NOKa3aHbl To4KaMu. Ha guarpammax meta-
COEAMHEHWIA TOYKA CTAHOBMTCA CEpALEM, C LENbo
nokasaTb pe3y/ibTUPYHOLLMe NMHWIA cunbl. Ha ana-
rpaMmax runep-CoeAuHeHUld cneayem TOMy e nna-
Hy. BykBbl a, b, C, U T. [. NO3BONAIOT U3yYatoLLEMy
npocneanTb pasbueHve Kaxaon rpynnsl No eé no-
CNneaoBaTeNbHbIM CTafUsAM.

Bopopoz (puc. V, 1)

LllecTb Ten, cofepxaliuMxcs B aTome rasa, C
MFHOBEHHOI CKOPOCTbIO MEHSIIOT CBOE MOMOXEHVE B
ABYX cthepax; [Be MUHeNHbIX Tpragbl 06beauHATCS
C O[JHOI TPEYro/bHOM, COXPaHAs NOMOXEHWE Apyr OT-
HOCWTENbHO Apyra, KOTOPOe, eC/IN COeAUHUTbL UX Tpe-
MS NpSMbIMW, COCTaBWT TPEYroNbHUK C Tpragamu B
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KaXK[IOM YT/ie; OCTaBLUMECS TPU TPEYro/bHbIX TpUapl
aHaNor1MyHo pacnonaratoTcs BO BTOPOWA chepe. OHYM 1
COCTaB/IAOT MPOTO-COEANHEHUS BOAOPO/A.

Mpn MX pasfeneHun Kaxaas rpynna paséusa-
eTCs Ha [Be; [BE /IMHENHbLIX TPUadbl COEANHAIOTCS
BMECTe, OCTaB/sisi CBOGOAHbIM CBOEr0 TPEeYrosbHOro
TOBapuLLA, B TO BPeMS Kak ABE TPEYro/bHbIX TpUabl
aHa/I0rMYHO OCTatOTCS BMECTE, 0TOPAchIBas TPETbIO;
TaK BOAO0PO[ AaéT YeTbipe METa-COeANHEHNS.

B rvnep-cocTosHWUM COefMHEHME MeXay CABo-
eHHbIMY TPUAJaMM PaspyLLIAETCS, Y OHU CTAHOBATCS
YeTbIPbMS HE3aBUCUMbIMW Tpynnamm, aBe Kak IX Ha
Hallleil amarpaMme ¢ runep-Tunamu, 1 aBe ocTatoTcs
JIMHEMHBIMI, HO MEepPecTPaunBalOT CBOWM BHYTPEHHMUE
OTHOLLIEHVS; [IBe OCTaBLUMECS FpynMbl pacnajarTcs
Ha [iBe Mapbl N eAuHMULY.
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MocnegHee pasfeneHne BbICBOOOXAAeT BCe
@ATmMO0 1m2.195 411.480 1 81.166 Tw/F5 11.200 TB( 1)

OKKynbTyMm (puc. VI, 1)

Mpwn NepBoM pasfefieHnn COCTaBHbIX YacTeil OK-
Ky/bTyMa TeTpasgp MOMHOCTbIO BblAeNSeTcs, BMeCTe
CO CBOMMW YeTbIpbMS «CUrapaMmn», pacrniacTblBasch
Mo MMIOCKOCTU B CBOEW Ablpe, a; [jBe «curapbl» no-
NOXWTENbHBI U [IBe — OTPULATE bHbI, OHWU OTMEYEHB!
COOTBETCTBEHHO a U a' «ByxTa BepéBKM» CTaHOBUT-
A KOMbLOM BHYTpY cdhepbl b, U ABa Tena d, KoTopble
CB06OAHLI B ra3o06pasHOM aTtoMe, BXOAAT BHYTPb
KonbLiaanp




88 A. bezaum, 4. Jleooumep. OKKY/IbTHAA XUMHA

Tena, KOTopble CTaHOBATCA HE3aBUCUMbIMU Tprasamu,
a «BepéBka» pa3byBaeTCs HaABOe — Ha 3aMKHyTOe
KO/bLLO 13 CEMW aTOMOB W BOMHOI KPECT U3 BOCbMU.
OH¥ nofpa3fensoTcs onsTb, YT06bl CHOPMUPOBATHL
Y)Ke runep-coefyHeHNs — KOMbLO [aéT KBUHTET U
napy, a ABOMNHOI KPecT AennTCs Ha Be CBOMX YacTw.

Bo3aywHbIiA Wwap ¢, umes crnaboe coefvHeHWe
MeXzay CBOMMM YacCTAMU, 3HAUMTENbHO pasfenseT-
cs; OH hopmupyeT ABe Tpuadbl, Napy M eayHuLy, a
OHW, Gylyun 0CBOOOX[EHbI NpU CrefytoLleM pasje-
NEHUN, — He MeHee YeM MATb OTAe/bHbIX aTOMOB U
[iBe napbl.

[Be Tpuabl U3 d Npy pasfeneHnn Kaxaas Bbl-
OpacblBaeT no atoMy, obpasys Age napbl U ABe eau-
HULI.

Hatpwii (puc. VI, 2)

CnegytowmmM yao6HO paccMOTPeTb HaTpwiA, no-
TOMY 4YTO OH VMMeeT 6a30BOe CTPOEHME, N0 KOTOPOMY
(hopMMPYHOTCA He TONbKO Mefb, CEpPebpo 1 3010TO, HO
1 xnop, 6pom 1 nog.

Korpa HaTpuii BbICBOGOXAAETCA W3 CBOEro ra-
3006pa3HOr0 COCTOSIHUSA, OH [ennUTCA Ha TPUALATb
OfHO TeNo — ABajuaTh YeTbIpe OTAE/bHbIX BOPOHKM,
YeTblpe Tena, WM3BMEYEHHbIX W3 ABYX LEHTPaibHbIX
LIapoB, U TPU — W3 COEAUHUTENBHOW NepeKnagnHbI.
BOpoHKM CTaHOBATCS ChepaMut, U Kaxaas COAepXUT
yeTblpe 3aK/HOUEHHLIX B HEE cepbl, C 6onee nmn Me-
Hee CNOXHbIM cofiepXKaHneM. Kaxapli LeHTpaslbHbIl
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Luap faéT CeKCTET W KBapTeT, a NepeknafunHa BbICBO-
60XaaeT ABa KeapTeTa U 0Cco6bIM 06pa3oM CpopMU-
POBaHHbI CEKCTET.

Korga MpOTO-COeAMHEHNS pasfenstoTcs,
BOpPOHKa-Chepa BbICBOOOXAAeT: 1) cofepXuMoe a,
peopraH130BaHHOE B /IBE PYMbl U3 YeTbIPEX aTOMOB
BHYTPW 06bIYHON Chepbl; 3Ta cepa AaéT yeTbipe na-
Pbl Ha CTafuu TUNep-CoeAMHeHNs; 2) CoLepX1Moe

b, 06beMHAACL B KBapTeT, A4aéT [Be napbl B runep-
COCTOSHWM; U 3) COAEPXUMOe ABYX cthep ¢, KoTopble
COXPaHAKT CBOE pa3fiefleHne U B MeTa-CoeauvHEHNN,
CTaHOBACH MOJIHOCTbIO HE3aBUCKMbIMU; aTOMbl BHY-

TpY cep BpaLlaoTca Apyr BOKPYT Apyra, HO cepbl
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MpeKpaLiatoT cBoe obpallieHne BOKPYT 06LLeid ocu 1
pacxoAdTcsa B pasHbIX HanpasfieHWUAX. ATOMbI pa3je-
NATCA ApYr OT Apyra 1 BpallaloTcd B HE3aBUCMMOM
OIMHOYECTBE KaK runep-«CoeAnHeHns». Takum 00-
pa3oM, Kakaad BOPOHKA aéT B KOHLE KOHLIOB AecATb
rmnep-Ten.

UacTb UeHTpanbHOro Lapa, NomMedveHHas d, co
CBOMMM LLECTbIO aTOMamu, BPaLLAOWLMMUCA BOKPYT
06LLEero LeHTpa, Ha MeTa-CTaguy CTaHOBUTCA [BYMS
Tpuagamu, NPUroToBAAACL K MOAHOMY pasfeneHnto
NX Kak runep-ten. Jpyras yacTb TOro ke Lapa, no-
MEYeHHas e, BPALLAOLLMIACA KPeCT C aTOMOM Ha Kax-
[IOM KOHLIe, CTaHOBMTCA Ha MeTa-CTagun KBapTeTOM,
B KOTOPOM TpW atoma 06paLLatoTCca BOKPYT YeTBEPTO-
ro, a B rnep-coCTOAHWUN LiEHTPasbHbIA aTOM 0CBO-
6oxpaetcs, n ocTaéTcs Tpraga n eguHMLa.

Kaxxgoe m3 AByx Ten, MOMEYEHHbIX f, Oyayum
0CBOGOX/EHO W3 COEAMHUTENBHON NepeKnagvHbl,
[leMOHCTPUPYET YeTblpe artoma, BpalLaroLmMxcs BO-
Kpyr OOLLEero LeHTpa, TOYHO HarMoOMMHasA € BHELUHUM
BMAOM; HO 3[eCb [O/DKHA OblTb Kakad-TO pasHuua
BO BHYTPEHHWX OTHOLLEHWAX, MOCKOMbKY B MeTa-
COCTOAHWUWN OHW PeopraHun3yrtoTCA B [Be Mapbl U Ae-
NATCA Ha [iBa Kak runep-tena.

Teno, NoOMeYeHHoe g, — YETbIPEXCTOPOHHAA NK-
pamuga Cc ABYMA TECHO COeAMHEHHLIMK aTomamy B
BEPLLUWHE; OHW BCE eLLé cLenneHbl BO B3aMMHOM Bpa-
LLEeHNN Kak MeTa-Tena, OyLyun OKpPY>KeHbl KO/bLOM
M3 YeTbIPEX, N 3TO BeAET K AaNbHellemy pasgene-
HUIO Ha TPY Mapbl Ha rmnep-ypoBHe.
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Xnop (puc. V, 2)

OnucaHne BOPOHKN HATPWS NMPUNOXUMO K Tako-
BOW ¥ y Xx/10pa, A0 Tex Mop, noka Mbl He NOZOMAEM
K Teny, 6nvxaiwemy K eé ycTbto, — chepe, cogep-
Xallell Tpu 4oNoNHNUTeNbHBIX Tena. Mpu nepsom pas-
[eNeHUN OHa OCTaETCA BHYTPW BOPOHKU, TaK YTO Mbl
CHOBa MMeeM [BajLaTb YeTblpe OTAe/bHbIX BOPOH-
KW — NpOTO-COEANHEHWUIA; LeHTpasibHble Luapbl —
TaKue Xe, KaK 1y HaTpus, 1 JatoT Te Xe YeTbIpe TeNa;
COeAMHUTENbHAA MNepeKnajnHa BbICBOOOXAAET NATb
Ten, U3 KOTOpbIX [iBa OfMHAKOBblE; TakUM 06pasoM,
“MeeM TPUALATb MATb OTAENbHBIX T/, Kak pe3y/bTat
pasfeneHns Xopa Ha ero npoTo-coefuHeHus. IMo-
CKO/bKY BCE Te COeAMHEHWs, YTO COLepXarcs B Ha-
TpUW, pasfensroTcs Ha MeTa- U runep-coeanHeHms
TakMM ke 06pa3oM, Ham He HYXXHO MOBTOPSATb 3[eCb
3TOT npoLecc. Ham Hy>HO TO/IbKO pacCMOTPeTb HO-
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Bble MeTa- W Trunep-CoefuHEHNs BbICLLEA Cdepbl B
BOPOHKE 1 [iBe TpMajbl Y OAUH KBUHTET U3 COEANHU-
Te/bHON NepeKnafuHbl.

[JlononHnTeNbHOE TeNo BHYTPY NPOTO-BOPOHKN—
OYeHb NPOCTOro XapakTepa, TPU TPeyro/sibHUKa BHY-
TPX NPUNKOCHYTON cepbl. Mpyn 0cBOBOXAEHUN U3
BOPOHKM Ha MeTa-ypoBHe aToMbl NeperpynmnmpyroTcs
BO BpaLLatoLLmincs Habop 13 Tpéx Tprag, KOTopble yxe
OTAENATCA APYr OT Apyra Kak runep-coefMHeHus.
[Be Tpragbl 13 COeAUHUTENbHON NepeKnagnHbl TOXe
VMEIOT NPOCTENLLNIA XapaKTep U He [O/MKHbI HaC 3a-
fepXxuBathb. MNATUATOMHOE Teno, YeTbIPEXCTOPOHHSA
nupammia Kak npoTo-CoefMHeHNe, CTaHOBUTCS KOJlb-
LLOM, BpaLLaLLIMMCS BOKPYT LeHTpa B MeTa-, 1 ABYMS
napamMu v efyHuLeR — B TNep-CoCTOSHNMN.

Bpom (puc. V, 3)

Tpy AONONHUTENbHBLIX TeNa NosBNAKTCA Ha Bep-
LUNHE BOPOHKM, KOTOPas MHaue NoBTopuia bl BOPOH-
Ky xnopa. CoeguHuUTeNbHas NepeknagnHa Takas e,
eé MOXHO He paccMaTpumBaTb. LleHTpasibHble Lwapbl
CTaHOBATCA 60Mee CNOXHbIMK. [Jo6aBneHns, 0HaKo
e, O4YeHb MPOCTLIX TUMOB, MO3TOMY C HUMWU OyaeT
nerko pasobpatbca. Kaxpoe n3 TpEX OAMHAKOBbLIX
OBaJlbHbIX Te/l COAEPXMUT [Be Tpuafbl, Kaxpgas u3
KOTOPbIX TPEYro/ibHa, N KBUHTET — YEeTbIPEXCTOPOH-
HIOIO Nupamungy. OHU Takue Xe, Kak MOXHO YBUAETb
B COEAVHWUTENbHOM NepeknafnHe X/opa, U Mbl He
Oyzem noBTopATb MX. OcTaétca TonbKo wap. OH He



TI'nasa I11. Ilo30ueiiuue uccnedosanus 93

pa3buBaeTcs KakK NpoTO-COeAMHEHNE, a MPOCTO OCBO-
00XaaeTcs — a W ABa b BpaLlarTCs B MNIOCKOCTH,
BEPTVKa/IbHOW OTHOCWUTE/IbHO MIOCKOCTU PUCYHKA, W
[lBa MeHbLUMX Tena, cc, BPaLlaoTCA B NepneHinKy-
NAPHOM K Hel MnockocTu. JTW [Ba Tena BbICBOOOX-
JatoTcs, PopMUpys KBapTeT Kak MeTa-COefuHEeHWe,
B TO BpeMs KaK a CO34aéT BpallaloLmiics KpecT, a
bb — OTeNbHbIA CEKCTET; fanee OHW pasfenstoTcs
Ha YeTbIpe napbl 1 fBe Tpuagpl.

Wop (puc. V, 4)

Wop He MOXeT AaTb Ham HWU4Yero HOBOrO, 3a UC-
KNOYEHMEM MATU OAWHAKOBbLIX TN HaBepXy Kaxk-
[0/ BOPOHKM W [ABYX KBApTETOB BMECTO [BYX Map B
LeHTpaslbHOM Lwape. OBanbHble Tena CTaHOBATCS
cthepamu, KOraa BOPOHKM OTOPOLLEHbI, U KpUCTanso-
o6pasHas (hopma NnosBASeTCs BHYTPU chepbl. ATOMbI
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pacnonoXeHbl B ABa TeTpasgpa C 06Leli BEpPLUNHOMN,
1 3TO COOTHOLLIEHWE COXPAHSETCA B MeTa-Tene, cente-
Te. MocneaHee pa3buBaeTcs Ha ABe TpUagbl U eAnHU-
Lly Ha runep-ypoBHe. B LeHTpanbHbIX Wapax a 6poma
MOBTOPEHO ABaX/bl BMECTO Map B cc.

Megb (puc. VI, 3)

N3 1306pakEHHOr0 Ha 3TOM WAMKOCTPaLMK Mbl
Y)XXe pa3fenamcb C OKKY/IbTYMOM W C HaTpueM, KOTo-
PbIi NEXWUT B OCHOBaHWM 06enx rpynn. Takke 13ba-
BMMCS Mbl 1 OT Mefi1, K KOTOPOVA Tenepb Nepexoaum,
MOCKO/IbKY eé BOPOHKa [06aBWT HaM TO/bKO [Ba HO-
BbIX TWNa — fABe ciepbl, Kaxaas cofepxallas no
MATb aTOMOB B HOBOM Pacro/ioXeHWK, 1 TPeyrosibHoe
TeNo B YCTbE C ero AecATbi0 aToMamun. 3T0 TPeyrosib-
HOE Te/o, HO C YBEe/IMYEHHbIM KONMYEeCTBOM aTOMOB,
CHOBA BCTPeYaeTcs 1 BO MHOTUX APYrMX XUMUYECKMX
anemeHTax. LieHTpasibHble LWapbl B CBOEM BHYTPEHHEM
YCTPOICTBE OT/INYAKOTCA OT NI0ObIX TEX, YTO BCTpeYa-
/INCb HaM paHee, HO COCTaBNAOLLME 3HAKOMbl — Tam
3aK/M0Ya0TCA B CEPbl C YETbIPbMSA aToOMammn Kaxk-
[as, Yactuua a u3 wapa 6poma (CM. BbiLLe) 1 [IBE «CU-
rapbl». 3TN curapbl CNeaytoT 06pasLly CoAepXKalLLmxcs
B OKKY/IbTyMe (CM. BblLLe). CoeuHMTENbHas NepeKa-
[ViHa — Takasl, Kak B X/10pe, 6pome 1 noge.

ATOMbI B Tenax a 1 b pacronoXeHbl NH06OMNbITHO.
A COCTOMUT W3 [BYX NpaMug ¢ KBafpaTHbIMU OCHO-
BaHWAMW, MOBEPHYTLIMW TaK, 4TOObI BCTpPeYaThCcs
BEPLUMHaMK, 1 pa3fensieTcsl Ha [4Ba Ko/bLia no YeTbl-
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pe atomMa v napy. B — 3TO ONsTb Xe /ABE YeTbIPEX-
CTOPOHHMX MUPaMK/bI, HO UX OCHOBAHKS HAXOAATCA
B KOHTaKTe U MOBEPHYTbI MOA MPAMbIM YoM Apyr
K [pyry; BTOpas BepLUVHA He BMAHA, TaK KakK Haxo-
AVTCS NPSMO Mog, NepBoid. Mupamuapbl pasaenstoTcs
KaK MeTa-Tena, 1 aToMbl 06pa3ytoT NIH0GOMNbLITHOE pac-
MO/OXeHME, KaK MoKasaHo, a Ha runep-ypoBHe pas-
6UBAOTCS Ha YeTbIPe Mapbl U [BE eAMHWLIbI.

v

Cepebpo (puc VI, 4 n Ag H1xe)

Cepebpo npeAcTaB/seT Ham TOMbKO fBa HOBbIX
Tena, [a W 3TV HOBbl Wb IETKUMUW LOMOSTHEHUAMM
K CTapbiM MOZensaMm. TpeyronbHoe Teno B BepLuvHe
BOPOHKM, cofepxailee 21 arom, NpPeacTaB/seT He-
YTO CpefHee Mexay aHaJorMyHbIMWU TeflaMn B Me-
o 1 xenese. Kak NpoTo-3/1eMeHT OHO CTaHOBMUTCH
TPeMs TPeyroibHUKaMu, COeAVHEHHLIMW B CBOUX
BEPLUMHAX — MO CYTK, B TeTPas3ap, Ha YeTBEPTOM Mo-
BEPXHOCTU KOTOPOro aTtOMOB He PacriofiokeHo. 3Tu
MOBEPXHOCTW OTAENAOTCA Ha MeTa-ypOoBHE W [al0T
TPU CEMMATOMHbIE PUIypbl, & KaXK4as U3 HUX pa3bu-
BaeTCA Ha fiBe Tpuabl U eanHuLy. LieHTpasibHbIN Lwap
OT/INYAETCA OT TaKOBOrO B GPOMe TO/bKO JOMO/THEHU-
€M OAHOro aTomMa, KOTOpbIli AaET 3HAKOMYHO YeTbIPEX-
CTOPOHHIOKD MUpamMungy C KBaApaTHbIM OCHOBaHUEM,
KaK y xniopa (CM. BbILLE).
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3onoT1o (puc VII n Au Huxe)

PasbeanHeHne 30/0Ta CHadana [aét 47 Ten
MPOTO-YPOBHSA; 24 BOPOHKM Pa3fenatoTcs, U LeH-
TpasibHble LIapbl, KOTOpble Aepxar no 12 u3 Hux
BMECTe, BbICBOOOXAIOT LUECTb COAEpXaluyxca B
HUX LLApoB (¢, d), TakMM 06pa3oM 0CBOGOXAatoTCA
30 Ten. LLlectHaguaTb Ten Ha LEHTPa/IbHbIX HaK/OH-
HbIX M/IOCKOCTAX, MOMEYeHHble b, pa3buBaroTCs, UX
LIeHTpa/bHbIA Luap, C COAepXaluMMUCH B HEM ue-
ThIpbMs LLIApaMu, OCcTaéTcs 6e3 u3MeHeHuin. Ho aTo
COCTOSIHME HenpPOLO/HKMUTENBHO. [1BUXEHVE BOPOHOK
M3MEHSIETCH, TaK YTO BOPOHKW MEPecTaroT CyLLecTBO-
BaTb, 0CBOOOX/as CBOE COLEePXMMOe; Tak1uM 06pa3oM
Ka>K[an BOPOHKa OCBOOOXAET [EBATb HE3aBUCUMbIX
Ten; LWecTHaguUaTb b pasfensaroTca KadK[oe HazBOe;
yeTbIpe a Kakgoe 0CBOOOXAAKOT MO NATb; ABa ¢ Bbl-

Ag MNepsan auccoumnauma — Npoto Ay
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CBOOOXAAKT KaXXAoe N0 LUeCTHaALUaTb; 4eTbipe d
HaKOHeL, 0cBO6OXAAOT Kaxxaoe no aga: 302 npoTo-
3N1eMeHTa BCEro.

BopoHKa nouTn Takas Xe, Kak y noga, Ho peop-
raHu3oBaHHasA. YeTblpe U3 NepBbIX Kosel, 1oja 3a-
MeHeHbl TPeYrofibHbIM TeNOM, KOTOPOe CTaHOBUTCS
4eTbIPEXCTOPOHHEW NUPaMUAOV C 3aHATbIM OCHOBA-
HMeM. BTopoe Ko/bLO TPEX OBasIOB MOAa CTaHOBUT-
CA YeTbIpbMS B 30/10T€, HO BHYTPEHHEe YCTPONCTBO
KaXX[oro m3 oBasioB TO e camoe. Crefytouime ase
cthepbl BOPOHKM MOfa B BOPOHKE 30/10Ta 06beAUNHSA-
l0TCA B OJHY C TeM >Xe CofepXUMbIM. [1saToe Teno
B MOAe HEMHOro peopraHu3yeTcs, 4Tobbl C034aTb
4eTBEPTOE, CUMTas CBEPXY, B 30/10Te, a OCTaloLme-
cA ABa — Te e camble. Pa3bueHve b 6bino caena-
HO MpPX PacCMOTPEHUN OKKY/bTyMa, W €ro MOXHO
npocneguTtb Tam. LLlecTHaguaTb Kosel, BbICBOGOX-
[aloTCA U3 YeTbIPEX a, NOC/e BpaLLeHNs BOKPYT LieH-
TpasbHOrO Tena CTaHOBATCA C(hepoli, pa3duBatoTcs,
Kak B OKKyNbTyMe, Ha MeTa B CEMUaTOMHOE KOMbLO
1 BOCbMMATOMHbIV [BOVHOI KPEcT, U Tak fanee, Ao
runep-ypoBHa. Cama cepa C ABYMS COfepXKaliy-
MUCS B Hell Tenamu pa3bmBaeTcs Ha BOCEMb Tpey-
FONbHUKOB Ha MeTa-ypoBHE, a KaXApbliA U3 HUX, Ha
runep-ypoBHe, Ha nNapy W eavHuly. [BeHaauathb
CENTETOB ¢ MPUHMMAIOT (hOpMYy NPU3M Kak B 1oae
M NPOAO/MKAOT TeM Xe 06pa3oM, B TO BpeMs Kak
LeHTpa/IbHOE Teno, YeTbIPEXCTOPOHHSN NupaMuga,
C eé LIeCTbO COMPOBOXAAIOLMMMN [ENNTCA HA MeTa-
YPOBHE Ha LLIEeCTb nap, 06pallatoLmnxcs BOKpYT Kosb-

4 OKKynbTHas XuMus
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La C LieHTpa/ibHbIM aTOMOM, KaK B X/lope, 3TV napsbl
YXOAST HE3aBMUCKMO Ha r1nep-ypoBHe, a KONbLO pas-
61BaeTCs, Kak y xsnopa. «CUrapHblii» TeTpasap us d
NPOAO/MKAET X0f, Pas3feneHuns, Kak B OKKY/bTyMe, a
ApYyroii 0cBOGOXAaeT ABa KBapTeTa U ABe Tpuagbl
Ha MeTa-ypOBHe, [1aBasi WeCTb nap U ABe eANHMULbI B
KauecTBe runep-coefuHeHunid. MoXHO BUAETb, 4TO,
Kak HU CI0)KHO 30/10TO, OHO CO3JaHO W3 COCTaBASIO-
LWMX, Y>Ke Ham 3HaKOMbIX, 1 UMeeT B KayecTBe 6/1u-
KaLLIMX CO3HNKOB UOA W OKKY/bTYM.

Il n lla. TeTpasgpanbHasa rpynna

. 3T1a rpynna coctounT n3 6epunans, Kanbums,
CTPOHUMA 1 Gapwns, BCE OHW ABYXaTOMHbIE, nmapamar-
HETUKM W MOoNoXnTenbHble. COOTBETCTBYHOLLAA 3TOM
rpynna cocTOMT M3 KWCI0pPOAa, XpoMa, MonmbaeHa,
BO/b()pamMa M ypaHa, C BakaHTHbIM MECTOM Mexay
BO/b(HPAMOM M YPaHOM: OHU [BYXaTOMHbIE, Mapamar-
HETUKW W oTpulaTenbHble. Bapuid, Bonbgpam 1 ypaH
Mbl He UCCeoBa/In.

Bepunnuii (puc. 111, 2 n VIII, 1). B TeTpasgpe Ha-
XOAATCA YeTbIpe BOPOHKM, YCTbe KaXAoW M3 HMUX pac-
KpbIBAeTCA K OAHON U3 ero NOBEpXHOCTel. BOPOHKM
NCXOAAT OT LeHTPaIbHOTO LUapa, M KaXaas U3 HIX co-
[EPXUT MO YeTbIpe OBa/la C AECATHIO aTOMaMu, pacrno-
NOXEHHbIMK Tpems cepamu. Ha conpoBOXAaOLLMX
AmarpammMax rnokasaHa OfHa BOPOHKa C YeTblpbMs eé
OBa/1laMU M OAVH OBas C TpeMs cepami, CoAepXKaLLim-
MU COOTBETCTBEHHO TPW, YETbIPe U TPU aToOMa, OHU
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rnokasaHbl B /IeBOM BepxHeM yrny pucyHka VIl (a).
UneHbl 3TOI rpynnbl NOX0XW B CBOEM YCTPOIACTBE, OT-
NINYaACh TOMbKO YBEMNUMBAIOLLIECS CNOXHOCTBIO Tef,
COflePXalLMXcs B BOPOHKaX. bepunnui, Kak MOXHO
BMAETb, OYeHb NPOCT, TOrAa Kak KafbLwid 1 CTPOH-
LA — CNOXHBbI.

Bepuaui: 4 BopoHKH no 40 atomoB 160
LeHTPaAbHbIX twap 4
Bcero 164
ATOMHbIH BeC 9,01
Yucroson Bec 184/ 9,11

Kanbuwnin (puc. VIII, 2) pemoHCTpupyeT Mo
TPU COfepXalumxcsi B KaKAOW BOPOHKe cdepsbl,
CPefHAS U3 KOTOPbIX COAEPXWUT CeMb OBAasIOB,
WAEHTUYHBIX TEM, YTO B Gepunnunu, a cepbl Bbl-
LLUe W HIKe cofiepXaT Kaxaas no nate oanos (b),
B KOTOPbIX TPU cogepxalimecs cepbl cogepxar
COOTBETCTBEHHO fBa, NATb W fABa artoma. LleH-
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Kanbumi: 4 BopoHk# No 160 atomoB 640
UEHTPaAbHbIW Wap 80
Bcero 720
ATOMHbLIA BeC 39,74
Uncnosoii Bec 72/ 40,00

CtpoHumin (puc. VIII, 3) geMoHCTpupyeT ewé
GonbLLee YCNOXHEHNE BHYTPY BOPOHOK, 1 B KaXKAOW
HaxogATCs Lenbix BoceMb cihep. Kaxaas BepxHss na-
pa COOEPXMT YeTblpe BHYTPEHHUX ctepbl C MNATbIO,
CeMblO M NATLIO aToMamy COOTBETCTBEHHO (e, g, f).
pynnbl g MAEHTUYHBI TEM, YTO B 30/10T€, HO pasHuLa
B [aBNeHWN [enaeT COCTaB/stoLLee Teno ciepuye-
CKMM BMECTO OB&/IbHOTO; MOJOOHbIE rpynMbl BUAHbI
B BEPXHEM KOJibLie BOPOHKMN 10Aa, TAe «Ablpa» Takke
NMeeT oBasbHYH0 (hopmy. BTopas napa ciep copep-
XUT [eCATb 0BanoB (b), MAEHTUYHbLIX COAepXalLMM-
CA B Ka/lbLmn. TpeTbs napa COAePXUT YeTblpHaALaTb
0Ba/10B (a), MAEHTMNYHbIX COAepXKalLLmmCs B 6epunnmu,
B TO BpeMs Kak YeTBépTas napa noBTOPSET BTOPYHO C
nepecTaB/ieHHbIMU OBa/laMy. BHYyTpeHHee [eneHue
[IBOHOI cthepbl LIEHTPa/IbHOTO LLapa TaKoe Xe, Kak 1
B Ka/bLyK, HO COZLEPXUMOe OT/m4aeTcs. «Curapbl»
BO BHELUHMX CerMeHTax 3aMeHeHbl CeMUaTOMHbIMM
oalamn (k) — oBOMAAMM MOAa, — a BHYTPEHHWeE
CErMeHTbl COLEPXKaT NATUATOMHbIE TPEYrONIbHUKK (7).
Takum o6pasom, 1568 aTomoB ynakoBaHbl B Gepun-
NIVEBBIV TUM, W BbI3bIBAET YAUB/IEHNE, C KAaKUM OCTPO-
yMUEM 3TOT TUM COXPaHSETCH, NpUCrocabnmBasch K
HOBbIM YCNOBUSM.
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CTpoHuMN: 4 BopoHK# no 368 atomoB 1472
UEHTPaAbHbIW Wwap 96
Bcero 1568
ATOMHbLIN BEC 86,95
Uucnosoi Bec 588/ 87,11

CoOTBeTCTBYHOLLAA 3TOI rpynmna, BO3r/ias/semMas
KWUCNOPOAOM, — KUC/IOPOA, XPOM, MOSNGAEH, BOSIb-
(hpam 1 ypaH — 3aaéT HaMm eLLé ofHy 3aady, 1 CBA-
3aHa OHa C nepBbIM €& YsIeHoM.

Kucnopog (puc. VIII, 4). OH 6bin nccnegosaH
Hamy B 1895 rogy, U onucaHne MOXeT ObITb BOC-
Npou3BeeHO 34eCb BMECTE CO 3HAUYUTENIbHO Y/yY-
LLEHHON Auarpammoi, n3o6paxatoLleii ero Becbma
NOBONbITHOE CTPOEHME. Ma30BbIl aTOM NpeacTaBNs-
eT co60i1 OBaslbHOE TeNo, BHYTPM KOTOPOro BpaLla-
eTCsl C O0/MbLLUOIN CKOPOCTbIO CBEPHYTOE B Cnvpasib
3MeeBMAHOe 06pa3oBaHue, Ha BUTKaxX KOTOPOro Cusi-
tOT NATb APKUX TOYEK cBeTa. BrieyatneHue, Bocnpo-
M3BelHHOE Ha NpeabiayLeri auvarpamme, MOXHO
MONy4YnTb, MOMECTUB MATb CENTETOB Ha OfHOWM CTO-
POHE CBEPXY TaKMUX XKe Ha APYroii, YToObl 3TV AeCsATb
[an BneyaTneHve NaTn, N Takum 06pasom CNOXUTb
BCE Mornosam, oCcTaBnAA No OAMHHAALATL Nap C Kax-
[0 CTOPOHbI TOYKM Ccruba. PacnonoXeHue, ofHa-
KO, ropasgo fydyiwle BUAHO, €CN BCE pacrnpsaMuUTb.
Ha npoTo-ypoBHe fBe 3MeiKN pa3genstoTcs 1 ACHO
Habnto4aeMbl.
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KuCAOpOA: NOAOXKHTEAbHARA 55 cep no 2 atoma 145
3menka + 5 AMCKOB No 7 aToMoB
orpuvuare/\bnan L 145
3mMenka
Bcero 290
ATOMHbBIN Bec 15,87
Uucaosoii Bec 20/ 16,11

Xpowm (puc. VIII, 5) — «BO3BpalyeHne K pogo-
BOMY TWMy», TETPa3apy; BOPOHKA paclumpseTcs 6na-
rofaps pacrosioKeHU0 CBOEro COAEPXUMOro, Tpu
cthepbl 06pa3ytoT nepeoe eé Kosblo, NofobHO 6n0-
Kam B Oepunnnm 1 Ka/ibLyn 1 napam B CTPOHLUM W
monnbgeHe. [lBe U3 aTUX cep MAEHTUYHBI MO CBOe-
My COfEepXaHuUl0 — ABYM KBUHTETaM (7/), KBUHTET
(77) v gBa kBuHTeTa (7 €), (e) M (f), OTHOCALMECS
APYT K ApYyry Kak 06bekT 1 oTpaxeHue. Cnegytouias
cthepa (7 b) NAEHTMYHA BbICLLEVA B BOPOHKE KalbLWs.
OcTatowmecs e cepbl, 04HA HWXKE LPYTOi, nieH-
TUYHbI [BYM COOTBETCTBYHOLIMM Cepam KanbLus.
LieHTpanbHbIli Wap, B OTHOLIEHUW CBOWMX BHELUHWX
CErMeHTOB, CHOBA WAEHTUYEH C TaKOBbIM Y Ka/bLus,
HO BO BHYTPEHHWX CErmMeHTax npucyTCTBYET LUeCcTha-
TOMHBI TPEYroNbHUK (7 k), 3aMEHSOLLMIA YeTbIpéxa-
TOMHBIA Kanbuus (7 e).

Xpom: 4 BOpoHkH no 210 atomoB 840
LEHTPaAbHbIR Wap 96
Bcero 936
ATOMHbBIN BeC 51,74

Yucnosoii Bec %6/ 52,00
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MonunbgeH (puc. VIII, 6) o4yeHb 61AM3KO Ha-
MOMMHAET CTPOHLWIA, OTAMYasiCb OT HEro TOMbKO
YCTPOINCTBOM BbICLLEW Napbl cthep B BOPOHKAX 1 Npu-
CYTCTBMEM Ma/leHbKOW chepbl, COAepXKalleil TONMbKO
[iBa aTtoma, B CepefvHe LeHTpasibHOro Lwapa. Bepx-
HWe ciepbl COAepXaT He MeHee BOCbMW [OMOJHU-
TeNbHbIX Chep BHYTPU KaXKAO0M; BEPXHSA U3 HUX (7 e)
COLEPXMT YeTblpe aToMa; CrefytoLme Tpy Coaepxar
YeTbIpe, CemMb 1 YeTbipe (7 e, g, e¢) COOTBETCTBEHHO;
Cnepytowme Tpy Bce saBnstoTca centetamu (7 g), a
MOC/ELHAA COAEPXMWT YeTblpe, HacuuTbiBas, TakuM
obpasom, 418 aTUX AByX cthep 88 aTomoB, CynpoTuB
48 B COOTBETCTBYHOLMX Chepax CTPOHLMSA, co3faBast
pasHuLy B 160 B 4eTbIpéX BOPOHKaX.

MoaubaeH: 4 sopoHku no 408 atromos 1632
UEeHTPaAbHbIA wap 98
Bcero 1730
ATOMHbIM Bec 95,26
Yucroson Bec 3%/ 96,11

lla. 3Ta rpynna CoAepXXWUT MarHui, UMHK, Kaf-
MUA U PTYTb, C BaKaHTHbIM MECTOM MEXAy KafMmu-
eM W PTYTbIO; PTYTb Mbl He uccnepoBaiv. Bee oHu
[BYXaTOMHbI, AVAMarHeTUKW 1 MOMOXNUTENbHbI; COOT-
BETCTBYHOLLLAA MM rpyrnna COCTOUT U3 Cepbl, CeNleHa u
Tennypa, OHW TaKXKe ABYXaTOMHbl U AvaMarHeTuKu,
HO OTpULATENbHbI. Te e camMble XapaKTepHble YeTbl-
pe BOPOHKM, PacKpblBatOLLMECHd K CTOPOHaM TeTpas-
Apa, 06Hapy>Xm1BatOTCA BO BCEX, HO MarHuWii 1 cepa He
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MMEeIOT LIEHTPa/IbHOMO LWapa, a B KagMun 1 Tennype
3TOT Lap CTal KPecToM.

MarHwii (puc. IX, 1) 3HaKOMUT HaC C HOBbIM pac-
MOJOXKEHMEM: KeoKzas rpynna u3 Tpéx 0Basios (hopmu-
PYET KOMbLO, U TPU 3TN KOJbLia — BHYTPU BOPOHKM;

Marunn
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Ha NepBbIii B3r/s B BOPOHKE TPW Tena, HO Npu Uc-
CNeA0BaHUM CTAaHOBUTCS BUAHO, YTO KaXAOE U3 HUX
COCTOUT U3 TPEX, C yKe APYrMM Tenamm, cepamu,
CHOBa BHYTPM HMX. B 0CTasbHOM KOMMO3ULMS [10-
CTaTOYHO NPOCTasi, BCE 0Baslbl MOXOXM U COCTOSAT 13
Tpuagpl, CenTeTa v napbi.

Maruuii: 4 BopoHkH no 108 atomoB 432
ATOMHBIN Bec 24,18
Uucnosoii Bec ¥/ 24,00

LinHK (puc. IX, 2) ToXe NpUHOCUT Ham HOBOE
YCTPOWCTBO: BOPOHKA TOrO XXe TWNa, Kak U B MarHuu,
B TO Bpemsa Kak Tpuafbl 3aMeHeHbl CenteTamu, Ta-
KM 06pa3omM BBOAATCA 36 AOMOMHUTENbHBIX aTOMOB.
Torga mMbl BUAUM YeTbIpe K/MHa, MepemexaroLLmxcs
C BOPOHKamu W Harnpas/leHHbIX K Yrnam, U KaXabli
[06aBnseT K 06LieMy KOnmMyecTBy no 144 atoma. 31u
KNMHbS LEMOHCTPUPYIOT AeCATUATOMHbIA TPeyrosb-
HUK, Y)Ke BCTPeYaBLUMIACA B APYTUX MeTannax, u Tpu
0YeHb POBHbIX KO/TOHHbI, K&XKAas C LUECTLIO Chepamu,
cogepxawmmu 2, 3, 4, 4, 3, 2 atoma COOTBETCTBEHHO.
MopfepxuBaroLme nx cepbl YCTPOEHbI MO MOAEN
LIeHTPa/IbHOrO LWapa, HO cofepxar 60sblle aTOMOB.
BOPOHKM M KNMHBA OTXOLAT OT NPOCTOr0 LEHTpasib-
HOro Llapa, B KOTOPOM MSATb COAepXalymxcs ciep
pacrnonoXeHbl KPectoobpasHo, rOTOBACb K MOSHO-
CTbHO Pa3BMTOMY KpecTy Kagmums. KoHLbl KpecTa co-
MPUKacatoTCs C HKHUMW YacTAMU BOPOHOK.
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Liunk: 4 BopoHku no 144 atoma 576
4 xauHa no 144 aroma 576
LieHTPaAbHbLIN Wap 18
Bcero 1170
ATOMHbINA Bec 64,91
Yucnosow sBec 7Y/ 65,00

Kagmuii (puc. 1X, 3) yBennumn cnoXHoCTb BOpo-
HOK; AuarpaMma nokasbIBaeT OAVH 13 TPEX OAMHAKO-
BbIX CErMEHTOB, /IEXaLLMX BHYTPU BOPOHOK NOLO6GHO
LUMMHAPAM; KaXAbIA U3 HAX COLEPXXUT YeTblpe che-
Pbl, TPM KOMOHHbI U TPX OBana, NoLO6HO NepeBEpHY-
TOMY BBEPX HOraMy K/MHY LMHKA, a AecATUATOMHbIN
TPEYrofibHUK LHKa 3aMeHEH Ha TPU LeCATUATOMHBIX
oBana. LieHTpasbHas YacTb MMeeT HOBYHO popmy, Ha-
MEYEHHY0 OJHaKO LieHTPa/IbHbIM LLIAPOM LMHKa.

Kaamui: 3 cermeHTa no 164 atoma 492
+ 4 BOpPOHKHM No 492 atoma 1968
UEeHTPaAbHOE TeAO 48
Bcero 2016
ATOMHbIN BEC 1116
YucroBon Bec 201/ . 112,0

COOTBETCTBYIOLLYIO ~ OTPULATENBHYIO  Tpynny
BO3I/1aB/ISET:

Cepa (puc. X, 1), koTopas, NojobHO MarHuio, He
VIMEET LieHTPa/IbHOro Liapa U COCTOUT NPOCTO M3 BO-
POHOK LMHKa, KOTOpble He Tak CXaTbl, KaK B LIMHKe,
HO TaKoro >e YCTPOMCTBa.
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Cepa: 4 BopoHkH No 144 atoma 576
ATOMHbIN BEC 31,82
YucnoBoii Bec 56/ 32,00

CeneH (puc. X, 2) OTIMYAETCA U3bICKaHHOW 0CO-
OEHHOCTbIO, Y)Ke OTMeuyaBLLelics — [poXKallieil 38e3-
[0/, NnaBaloLLEn 4epe3 YCTbe KaXAOW BOPOHKW W
HauMHarOLLIE SHEPrYHO TaHLEeBaTb, Korda Ha Heé na-
[aeT nyd ceeTa. 3BeCTHO, YTO NPOBOAVMMOCTb CefleHa
M3MEHSIETCA C MHTEHCMBHOCTLIO MafatoLLEro Ha Hero
CBETa, M BO3MOXHO, YTO 3Ta 3Be3[a Kak-TO CBfA3aHa C
ero NpPoBOAMMOCTbLHY. MOXHO BMAETb, UTO 3Ta 3Be34a
OYEHb C/IOXKHOrO YCTPOMCTBA, W B KKAOM U3 LLECTM
eé KOHLIOB [Be ABYXaTOMHbIX Chepbl BpaLLarTCs BO-
Kpyr CeMMaTOMHOIO KOHyca. Tefnia B BOPOHKax Haro-
MWHAOT TaKOBble B MarHWW, HO MEXAy BEPXHUM W3
HMX WU Ma/eHbKOI Mapoil BCTaBNEHO €ro 3epKaibHOe
OTpaXXeHWe, a Kaxzas napa MMeeT CBOK 060/0uKY.
LleHTpanbHbIi Lap Takom Xe, Kak 1 Y LMHKa.

Tennyp (puc. X, 3), KaK 3T0 BUAHO, CU/IbHO Ha-
MOMVHaET KagMWA N UMEeT TPU LUNUHLPUYECKUNX
cermeHTa (M3 KOTOPbIX OAWH MOKa3aH Ha PUCYHKE),
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Puc. X

COCTaBNALWMX BOPOHKY. Tena, cofepxalimecs B
KOMOHHax, cofdepxar 3, 4, 5, 4, 3, 2 atoma, BMeCTO
TOro, YTO6bl HAYMHATLCS C ABYX; W KBAPTET 3aMeHseT
Ayaay B Luapax HaBepxy. LIeHTpanbHbIn KpecT oTau-
YaeTCA OT TaKOro XXe B KagMUW TOMbKO CEMUATOMHbIM
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LIeHTPOM BMECTO YeTbIpéxaToMHOro. Takoe 6113Koe
CXOACTBO MopasnTeibHO.

Teanyp: 3 cermenTa no 181 aromax 543
+ 4 BopoHKkn no 543 atoma 2172
LleHTpanbHoe Teno 51
Bcero 2223
ATOMHbIi Bec 126,64
Yucnosoii Bec 23/ 123,50

\Y

Tenepb Mbl [O/MKHbI PAcCMOTPETb CMOCOGBI,
KOTOPbIMM Y/ieHbl TETPas3ApasibHbIX rpynmnm,
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ro, NJIOC KPecT, B KOTOPOM Pe3yNbTUPYIoLLe NUHUN
CWUNbl U3MEHEHbLI B MPUTOTOBMIEHUW K Pa3feneHunto Ha
[Be Ayafbl Ha rMnep-ypoBHe. Ha 3TOM ypOBHe AeKafbl
[Ee3NHTErpmpyroTCca Ha [jBe Tpuafbl U KBApPTET, MOJIO-
XUTeNbHble YIY6NeHNAMN BHYTPb U OTpULaTebHbIE
Yry6neHnsImMu Hapyxy.

Kanbuwnii (puc. VI, 2). BopoHKK, KaK 06bI4HO,
NPUHUMAIOT CEPUYECKYIO (DOPMY HAa MPOTO-YpOBHE
N OEMOHCTPUPYIOT B KaXOM C/ly4yae no Tpu ciepsl,
cofepxallme oBanbl. ITK cepbl, BCE ewWg Ha NpoTo-
YPOBHe, BbIPbIBAOTCA U3 COLEPXKALLMX MX BOPOHOK,
Kak B Cnyuyae 30/10Ta; fBeHajuaTb Tes, TakuMm obpa-
30M, 0CBOGOXAAKOTCA, TOr4a Kak LeHTpasbHbIA Lwap
pa3buBaeTCs Ha BOCEMb CErMEHTOB, KaXKAbli U3 KOTO-
pbIX CTAHOBUTCA LIAPO06PasHbIM 1 COAEPXUT B cebe
«Curapy» W Teno, Yem-TO HaroMUHAKOLLEee cepaLe.
UeTkipe cthepbl, cofepalime no ceMb ecATUATOM-
HbIX OBafIOB, aHA/IOMNYHbI TeM, 4TO Yy Gepunnus, u
MOryT ObITb PacCMOTPeHbl MO ero guvarpamme. Bo-
CemMb cgiep, Kaxaas U3 KOTOPbIX COLEPXUT NATh fe-
BATUATOMHbIX 0Ba/IOB APYroro Tuna, Ha MeTa-ypoBHe
BbicBOGOXAaeT 80 ayagq — 40 MONOXMTENbHbLIX U
40 oTpuuartenibHbiX — 1 40 KBMHTETOB, UAEHTUYHBIX
KBUHTETaM B x/iope. Ha runep-ypoBHe Ayafbl CTa-
HOBATCA OAMHOYHBLIMW aToMaMu BHYTPW cdep, LeH-
Tpa/lbHbIE aTOM KBUHTETA TakXe 0CBOGOXAaeTCs,
BCEro Mx, Takum obpaszom, 1020. OcTaroLmnecs YeTbl-
pe atomMa KBMHTeTa [enAaTcs Ha ABe Ayalbl.

LleHTpanbHbIiA LWap, Lensicb Ha BOCEMb, CTaHO-
BUTCA BOCMbIO LUECTUMATOMHbLIMW Clhepamy Ha MeTa-
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YPOBHe; «curapa» BeaeT cebs 06bl4HbIM 00pasoMm,
YeTbIpe curapbl, BNASACH MOMOXKUTENbHLIMM, W YETbI-
pe — OTpULATENbHBIMU, PacMyCKakTCa Ha Tpuagbl;
yeTbIpe aToMa CepaLeobpasHoro Tena NpPeACcTaBAsoT-
Cs TETPasfApoM, OCTaBasiCb BMECTE Ha MeTa-ypOoBHE, a
Ha runep-ypoBHe pa3bmBatoTCs Ha napbl.

CtpoHumin (puc. VIII, 3). Tpetnin uneH 3Toi
rpynnbl NMOBTOPSET a rPpynnbl 6epuanus n b rpynnbl
Ka/lbLiMsl, @ OHU pa3fensitoTcs Ha COCTaB/AoLLMe Tena
TaK, KaK y)ke 6bl710 Ans HUX onucaHo. [lga BEpXHUX
LIapa B KaXA0 BOPOHKe MOBTOPSIOT ApYr ApYra, HO
KaXKAbI 13 HUX COAEPXUT MO YeTbipe cepbl, JEMOH-
CTPUPYIOLLMX TPU pasHOBUAHOCTM hopmbl. [Be, no-
MeYeHHbIe g, KOTOpble MOBTOPSAOTCA B LIEHTPa/IbHOM
Luape Kak /, CEMUaTOMHbI M NPeACTaBNAOTCS cepa-
MW W OBa/JlaMW B 3aBUCUMOCTY OT faBieHus. OHu
y>ke Bbl/I MOKa3aHbl Ha Anarpamme ais noga; e n f
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OTHOCATCA APYr K APYrY Kak OpUruHan v oTpaXkeHwe,
Y Mbl Y)Ke BUZENN X Ha [BYX AnarpaMmax ons meau;
B K&XJOM Cryyae, Kak v B Meau, OHW 0ObeauHAoT-
CA B [lECATUATOMHYIO (DUrypy; Ha MeTa-ypoBHe napa
4eTBEPOK 06pa3yeT KO/bLO, a OCTaKoLLMecs ABa ato-
Ma — rapy, i, KOTOPOE MOBTOPSET f COCTABNSAET KO/lb-
LIO C MATbIM B LIEHTPe, KaK B NATUATOMHOM b KabLina,
KaK Mokas3aHo Bbie. Takum 06pa3oM, B CTPOHLMM
HET HWYEro HOBOrO — TO/MILKO MOBTOPEHUS, (HOPM,
YXXe U3YYEHHbIX.

Kucnopog (puc. VIII, 4). PasnoxeHune Kucro-
pofa, Kak Mbl faBasn ero B 1895 rofy, MOXeT ObITb
MOBTOPEHO M 3[eCb, a /yullee MpesCcTaB/IeHne 0 ero
CTPYKTYpe, faHHOe BblLLie, MO3BOMSAET /Ierye npocre-
AWTb 3TOT npoLiecc. Ha NpoTo-ypoBHe [Be «3MenKm»
pa3aenstoTCs; CBepKatoLLme AUCKN — CEMUATOMHbIE,
HO MO0-pPasHOMY YCTPOEHbI; B MONOXUTENbHON 3Meit-
Ke atoMbl pacnonoXeHbl Tak e, Kak B OBalax MO-
[a, B TO BpeMsl KakK B OTpULATESbHbLIX 3MelKaxX OHM
pacronoXeHbl B BuAe 3arfaBHoi H. 3TW 3Meikn B
MPOTO-COCTOSAHUM EMOHCTPUPYIOT TaKyHo Xe Heobbl-
YaliHyl0 aKTUBHOCTb, KaK ¥ B ra3006pa3HoM, KpyTACh
1 CKMMasACb, 6pOCasCb U3 CTOPOHbI B CTOPOHY U CBO-
paumBasCh cnupanbto. Teno 3mMeriky COCTOMT U3 ABYX-
aTOMHbIX OYCWH, NONOXWUTENbHBIX Y OTPULATENBHbIX.
Ha meTa-ypoBHe 3Meliku pa3duBatOTCs Ha [ecsiTb
(hparMeHTOB, Kaxablli U3 KOTOPbIX COAEPXMT AMCK
C LUeCTbi0 ByCMHaMK Ha OfHON CTOPOHE W MATHIO Ha
[pYroii, 0CTaBasACh B TAKOM >Ke XXMBOM [BVXXEHUN, KaK
1 B NepBOHaYa/IbHON 3Melike. Ha runep-ypoBHe OHY
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pa3/IeTarTCs Ha COCTAaBNAIOLLME UX AUCKN U BYCUHBI,
[iaBas Torga AecsaTb AUCKOB — MATb NOMOXKUTENbHbIX
M NATb OTpULaTeNbHbIX — 1 110 6ycuH, 55 nonoxm-
TEeNbHbIX U 55 — oTpuLaTeNbHbIX.

Xpom (puc. VIII, 5). MNepexogd K XpoMy 1 Mo-
NMBAEHY, Mbl BO3BPALLAeMCs K Y)Ke 3HaKOMbIM HaM BO-
POHKaM W LieHTPa/IbHbIM LLapaM, Y BTOPUYHbIE Cepbl
BHYTPW BOPOHOK, ObICTPO BbICBOGOXAAACH, KaK U pa-
Hee, Ha NPOTO-YPOBHE, HE AAH0T HaM HMKAaKMX HOBbIX
KOMOVHaLMIA COAEPXKaLLMXCA B HUX Cdep 1 OBOMLOB.
Tena a 6epunnns, b KanbLuua 1 CTPOHUMS, d KanbLms,
e W f CTPOHUMA — BCe 3/eCb; j XpOMa — TaKOe >ke,
KaK 1 LieHTpanbHas cpepa B oBounze b. B LeHTpasibHOM
Lape k MeeTcs napa TPeyrosibHUKOB, Kak B BOLOPOAE,
COCTOALLMX BCEro U3 LLIECTN aTOMOB, KOTOPbIE Ha MeTa-
YPOBHe BpaLLatoTca Apyr BOKpYr Apyra v pa3dusatoT-
CA Ha [jBe napbl 1 [iBe eAVHMLIbI Ha rMnep-ypoBHe.
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MonunéaeH (puc. VIII, 6) npeacTaBnseT Ham
NINLWb [BE HOBble (POPMbI, 1 3TO MPOCTO YETPEXATOM-
Hble TeTPa3apbl, BCTPeYatoLLmecs napamu, B KOTOpbIX
OOVH — 3epKa/lbHOe OTpaxkeHue Apyroro. Bce apy-
rve Tena ye 6blin Hamn NpoaHaIM3NPOBaHbI.

Ia.

Tenepb Mbl MEPEXOAUM KO BTOPOI GONbLLIOV
TeTpasApasibHOM rpynne, KOTOpas XOTs U BecbMa
CMOXHa B YCTPOICTBE, B 6O/MbLUMHCTBE CNyYaeB Npef-
CTaBNSET MOBTOPEHUS YIXKE 3HAKOMbIX (POPM.

MarHuin (puc. IX, 1). Mbl BCE eweé cpeau Te-
TpasgpoB, MO3TOMY AO/KHbI UMETb [eN0 C YeTblpb-
M BOPOHKamM, HO KaXX[as BOPOHKa COAEPXMUT Tpu
KOMbLa, N KaX/0e KO/MbLo — TPy 0BOMf@; Ha NpoTo-
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YPOBHEe MMeeT MeCTO TpOiHas fguccoumaums, no-
CKOJIbKY BOPOHKW OCBOGOXAAtOT TPU KOMbLA B BUAE
60MbLUIMX Cep, B KaKAOW M3 KOTOPbIX BPaLLaTCS
TPW BeHAALATMATOMHbIX 0BOMAA, TOr4a 3T OBOMbI
Nerko BbIPbIBAKOTCA U3 3TUX CEp 1 camy CTaHOBATCA
chepuuecKnMm, TaK 4TO B KOHLE Mbl MosTyyaem u3 Te-
Tpasgpa 36 npoTo-coeAMHeHNIA. Ha meTa-ypoBHe Te-
na, HaxofAawumecs B cepax, — Tpuaga Mg a, centet
Mg b v napa Mg ¢, BbICBOGOXAKOTCA U3 HUX, AaBas,
Takum o6pasom, 108 meTa-coeamHeHwil. Ha runep-
YPOBHE TpMafa CTaHOBMTCSA Mapoil U eAvHWLER, Ma-
pa — [ABYMA efuHMLAMW, a CenTeT — Tpuagon u
YeTBEPKOWA.

LIMHK (puc. IX, 2). Mbl MOXeM 0CTaBUTb B CTO-
pOHEe ero BOPOHKY, TaK KakK efMHCTBEHHOE pasnunyue
MeXJy Heil M BOPOHKOM MarHus 3ak/iuvaeTcs B 3a-
MeHe BTOPOro centeTa TPUaLoi 1 CENTETOM, YXXe Mo-
KasaHHbIM Ha AguvarpaMme s Martus. Mbl LO/MKHbI,
TEM He MeHee, MPUWHATb BO BHWMaHWE K/WHbA, Ha-
npaBfeHHble B YI/ibl 3aK/KOYAIOLLEr0 UX TeTpasapa, u
LleHTpaNbHbIA Wap. Ha npoTo-ypoBHE OHWM 0CBOOOX-
[at0TCH, N KIMHbA He3aMeLIMTeNbHO BbICBOOOXKAAIOT
CBO& coepXxaHue, faBasi, Taknum 06pa3om, 32 0Taefb-
HbIX Tena.

TpeyronbHoe pacnosnoXeHWe HaBepxy Kiu-
Ha — TO e camoe, YTO BCTpeyaemM U y Meaun (b Ha
AnarpaMme Mefau), U MOXeT ObiTb NO3aMMCTBOBAHO
oTTyga. OfHa 13 TpéX OAMHAKOBbIX KOMOHH MoKasa-
Ha Ha COMpoBOXAatoLlel anarpamMme Zn a. Cxatblil
OJMHHBIA 0Ban CTAHOBWTCH LUAPOM C LUECTbO Tena-
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“ToOmM B
xobanute

MU, BpaLAIOLWMMUCA BHYTPU HEro npetobonbITHbIM
06pa3oM — YeTBEPKM 06paLLatoTea Apyr BOKPYT Apy-
ra B cepefuHe; Tpuabl BPaLLAOTCA BOKPYr HUX Me-
PEKOLLEHHbIM 3/1IMMCOM; Mapbl AeNatoT TO XKe Camoe,
SNNANCOM, HaxoAAWMMCA NOg, YI/IOM K NepBomMy, Mo
TUMY TOro, Kak B 30/10Te (a 1 b gyarpammbl g5 30/10-
Ta). Cthepbl BHYTPM LLAPOB B OCHOBAHWM K/IMHLEB, ZN
b BefyT cebsl KakK KpPecT — KPecCT 3TO U3Nt06EHHbII
cnocob pacnonoxeHus B rpynne lla. HakoHew, LeH-
TpanbHbIiA Wap, Zn e, cneayeTt Nno TOW XKe KPecToo-
6pasHO MMHMK paspyLLEHNS.

Kagmuii (puc. 1X, 3) oyeHb 6713K0 criefyeT no
NYTW LMHKA; KOMOHHbI KNMHA LIMHKA MOBTOPSHOTCA B
KO/bLiaX BOPOHKM KafMUSt; ero Lapbl TaKXKe ABNSKOTCS
LapamMn KagMus; Tak YTO HUYTO M3 3TOr0 He TpebyeT
Hallero BHUMaHus. Mbl JOMKHbI pacCCMOTPETb TO/b-
KO TpW [ecATMaTOMHbIX 0BOMAA, KOTOPble 3aMEHW/N
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OAWH [AEecATUATOMHbIA TPEYroNbHWK LWHKA, W LEH-
TPa/bHbIA KPecT. 3TN 0BOMfbI CTAHOBATCA cepamm
(Cd a, b) copepalumecs B HUX Tefa BpawlatoTcs, a
BpallaeTca Mo AuameTpy cepbl, 4ens eé moronam,
KaK U paHee, a b BpaLlaeTcs BOKPYr Hero nog nps-
MbIM YT/IOM; KPECT TaKxe cTaHoBuTCs cthepoit (Cd ¢),
HO KpecToobpasHas (hopMa NOAAEPXKMBAETCH BHYTPU
Heé OTHOCUTENbHBIM PACMO/IOXEeHNEM BpaLLAIOLLNXCH
BHYTPU Heé cthep. MNMocnegytoLime CTaguy nokasaHsi
Ha Juarpamme.

Cepa (puc. X, 1). B cepe He COLepXUTCA HUYEro
HOBOr0, OHa [LEMOHCTPUPYET TO/IbKO BOPOHKM, YXe
MOKa3aHHbIE B MarHuW, C 3aMeHoOl BTOpPOro centeTa
TpWagon, KaK y LMHKa.

CeneH (puc. X, 2). BopoHKka ceneHa nony4vaet-
CA MepecTaHOBKOM [BeHafLATMaTOMHbIX OBOWAOB
MarHus 1 [ecaTMaTOMHbIX OBOMAOB Kagmus. Bo-
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POHKW, paspyLlasch, BbICBOOOXKAAOT [BeHaAuUaTb
rpynn, Kaxaas ux KOTOopbIX COAEPXXUT AeBATb Cdep.
Ha meTa-ypoBHe AecATMaTOMHblE Tena 0CBOOOXAa-
t0TCH, a ABeHajLUaT1aTOMHbIe LeNIATCA Ha napbl U fe-
CATKW, fjaBasi, Takum 06pazoM, 72 fecatkn u 36 nap;
3TV napbl, O4HAKO, TYT >Xe MeperpynnupyroTca B
BOCbMEPKM, faBasi, TakuM 06pa3oM, TO/bKO ABeHaf-
LaTb MeTa-3/IEMEHTOB, WK BCero 48 n3 BCex BOpO-
HOK. LieHTpa/ibHbIli Lap Ha NPOTO-YPOBHE AEPXKUTCS
BMECTE, HO [aéT NATb MeTa-3/IeMeHTOB. 3Be3/a, TakxKe
BHaYasie OCTaéTCs eayHOlM Ha NPOTO-YPOBHE, a MOTOM
pasneTaeTcs Ha CeMb Tes, MPWY 3TOM LEHTP OCTaéTCs
Lie/IbIM, & CeMb KOHL,OB CTAaHOBATCA cpepamu, BHYTPH
KOTOpbIX, B LIEHTPe, BpaLlaloTca Ba KOHYyCa, OCHOBa-
HVWEM K OCHOBAHWIO, a LUapbl KPYXaTCA BOKPYT HUX.
Ha meTa-ypoBHe BCe TpuALATb Tes, COAepXKaBLLMXCA
B 3Be3[e, OTAENAKTCA ApYr OT Apyra v CnejyroT CBO-
VMW COBCTBEHHbLIMM MYTAMM.

CeneH [aéT KpacuBbliA NpUMep KOMOUHALMK
MPOCTbIX 3/1EMEHTOB B BeCbMa M3bICKAHHOE LIe/Ioe.

Tennyp (puc. X, 3) oveHb 6/IM3KO HanoMUHa-
eT KagMuiA, N MOTOMY OHW pa3MelleHbl Ha OAHOA
avarpamMme. KonoHHbI — Te XKe, YTO Yy X/10pa U ero
copoAuyein, ¢ napoil, Ao6aBneHHOA B OCHOBaHMe.
[lecATaTOMHbIN 0BOMA — TaKoM e, KaK B Kagmuu,
W CneayeT TOM >XKe Cxeme pacluenneHus. Bbino Obl
MHTEPECHO 3HaTb, NOYEMy 3Ta AeCATKa B CeneHe Co-
XpaHseTcs, a B Apyrmx YnieHax 3ToiM rpynmnbl paspy-
LIaeTca Ha cenTeT U Tpuady. BoamoxkHo, 3To B cuny
60/bLLEro AaB/eHMs, KOTOPOMY OHa NofgepraeTcs B
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ceneHe, UM MMeeTCs Kakasi-HnOyab Apyrasi mpuumHa.
KpecT B Tennype UAEHTUYEH KPECTY B KaaMUK, 3a MC-
K/MHOUEHNEM TOrO, YTO LIEHTP CEMMATOMHbI/i BMECTO
YETbIPEXATOMHOTO.

Vi

11 v I11a. Kybuyeckue rpynnbl

Mb! JO/MKHBI TENEPb PacCMOTPETL YeTbIpe rpyn-
Mbl, BCe 4feHbl KOTOPbIX ABAAKOTCA Tpuajamu W
MMEIOT LLIECTb BOPOHOK, PacKpbIBAOLLMXCA K LUECTU
CTOpOHam Kyoba.

I1l. NccnepoBanuck 60p, CKaHAWA WU WUTTPUIA,
OHW TPEXaTOMHbI, NapamarHeTUKN N MOMOXUTENb-
Hbl. COOTBETCTBYIOLAA WM Trpynna COCTOUT U3
a30Ta, BaHagMA MU HMOOMA; OHW TPEXATOMHBbI, AWa-
MarHeTUK1 1 oTpuuartesbHbl. Mbl He nUccnefoBau
OCTaBLUMXCA YIEHOB 3TUX rpynmn. B 3aTux AByX rpyn-
nax AOMWHUPYET a30T, U C Lenblo chenatb cpaBHe-
HWe NPOCTbIM 3/1IeMEHTbI a30Ta MokKas3aHbl Ha 0601X
pucyHkax — X1 n XII. byget BUAHO, YTO CKaHAWiA
W UTTPUIA U3 NONOXKUTENBHONW Fpynnbl Wb B AeTa-
NAX OT/IMYAKOTCA OT BaHagWs U HMOGMA U3 oTpuLa-
Te/bHO rPynMbl; reHepasbHbIA NaH, N0 KOTOpoMy
OHW MOCTPOEHbI, — OAWH W TOT XXe. Mbl 3ameTunu
TaKXXe aHasorMyHoe 6/1M3K0e CXOACTBO MeXay Mo-
NOXWTE/bHLIM CTPOHLMEM W OTPULATE/IbHLIM MO-
NNGAEHOM.
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Bop (puc. Ill, 4 n X1, 1). 3gecb nMeeM NpocTei-
Lyto hopmy Ky6a; BOPOHKM COAEPXKaT BCEro NWLb
Mo NATb Tel — YeTbipe LUECTUATOMHbIX OBOMAA M
OfIHY LUECTMATOMHYH «curapy». LIeHTpanbHbIiA Lwap
COOEPXUT BCEr0 YeTbIpe MATUATOMHBLIX C(epbl. 3TO
MPOCTO NO CPaBHEHWIO C YCTPOWCTBOM €ro COpoAau-
yeld, Tak Xe Kak 1 6epunanii NpocT Nno CPaBHEHWMIO C
yfieHaMu CBOel rpynnbl.

Bop: 6 BopoHOK no 30 atomoB 180
UEHTPaAbHbLIW Wap 20
Bcero 200
ATOMHbIN BecC 10,86
Yucnosoi Bec 2%/ 11,11

CkaHguii (puc. Xl, 2). Briepsble Mbl BCTpe4aeM
BOPOHKM Pa3nyHbIX TUMOB, A 1 B, M0 Tpn Kaxaoro
BUAa; F npeactaBnsietcs NOMOXMTENbHON, a B —
OTpULAaTENbHONR, HO 3TO CNeayeT YyTBepXAaTb C Oro-
BOPKOIA.

B 4 Bocnpomu3BefeHa BOpOHKa 6opa, «curapa»,
MoAHSBLLUAA HaZ COMPOBOXAAKOLMMUN eé 0BOUAAMY;
HO CaMOe B&XXHOE, YTO C/ieflyeT 3aMeTUTb B OTHOLLIE-
HWW 3TOV BOPOHKM — 3TO MOSIBNEHME Tena, NOMeYeH-
Horo a 110. Bnepsble 3T0 Teno HabMHOAAIOCh HaMK
B a3oTe B 1895 rofy, U Mbl Janv eMy HavIMeHOBaHWe
«a30THbIN BO3AYLUHbIA LWap», NOCKO/bKY B a30Te OHO
NPUHYMaeT Takyt (hOpMy, KakK 4acTO MpPOMCXOAUT
C HUM W B APYrMX rasoobpasHbIX 3nemMeHTax. 34ech
Ke OHO npeAacTaBnsieTcsa chepoilt — opmoit, Bcerga



Puc. XI
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MPUHXMAaEMOl Ha MPOTO-YPOBHE; U €CN CBEPUTLCA
C MNoapo6HoW auarpamMmoli 4a, BUAHO, 4TO 3TO —
CNOXHOe Teso, COCTOsILLee U3 LIECTU YeTblpHaALAaTK-
aTOMHbIX LIApOB, PacroNOXeHHbIX BOKPYT A/IMHHOIO
0BOMAA, COfepXallero cepbl C Tpems, YeTbIpbMS,
LUECTbHO, YETbIPbMS U TPEMSi aTOMamMn COOTBETCTBEH-
HO. MOXHO yBWAETb, YTO 3TOT «BO3AYLUHBIA LIAP»
BCTPEYaeTCA B KaXKJOM U/eHe 3TWX ABYX rpynn, 3a
UCK/IOYeHMeM 60pa.

BopoHKa B pasberaetcs rnasHbIM 06pa3oM Ha
Tpuagbl, ¢ n b, npuyém B b (cMm. puc. XI, 4b) nveet
MECTO He TO/IbKO TPUaanyecKoe pacnonoxeHue cgep
BHYTPM COAEPXALLMXCS B HEl LLApOB, HO U B K&XA0M
cthepe — TOXe Tpolika aToMoB. B ¢ (cM. 4c) Toxe
TpUaMYecKoe pacnonoXeHue cgep, HO B KaKAOM
VWb nNapa atomoB. CriegyeT 3aMeTUTb, YT0 @, b U ¢
SBNAKOTCA COCTaBHLIMU YacTAMYU a30Ta.

LleTpanbHbIil Lwap NoBTOPsET Lwap 6opa, HO C Ao-
NO/IHUTENBHOW YETbIPEXATOMHOW Chepoli B CepeamnHe.

Cxanaui: 3 BopoHkH (A) no 140 atomoB 420
3 Boponk# (B) no 116 aromos 348
UEeHTPaAbHbIN Wap 24
Bcero 792
ATOMHbIN BeC 43,78
Yucnosoii Bec %%/ 44,00

W1Tpuin (puc. Xl, 3). 3aecb Meem COBCEM HO-
BOE paCcro/ioKEHUE TeN BHYTPWU BOPOHKU, cama e
BOPOHKa — TO/MbKO OAHOrO Tuma. [lBe «curapbi»
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BpaLLalTCs BOKPYr COGCTBEHHbIX OCEI B LIEHTPE He-
[aneKo OT BepLUMHbI, B TO BPeEMS Kak YeTbipe BOCb-
MUATOMHbIX Lapa (CM. 4e) npecnefytoT apyr apyra
Mo Kpyry BOKPYr HWX, BCE Bpems GeLleHO Bpallasch
BOKPYI COOCTBEHHbIX OCeli — 3T0 OCEBOE BpaLleHue
NpeLCcTaBNAeTCHd HEM3MEHHbIM BO BCEX BHYTPEHHUX
Tenax. Hwke B BOPOHKe HabMoAaeTcs aHanormyHoe
pacnosioXXeHne, HO «CUrapbl» 3aMeHeHbI Lapom (CM.
4d) — 3nemeHTOM a30Ta, a Lapbl — LIeCTUATOMHbI-
MU OBOMZAMW.

TpeTbe MeCTO B BOPOHKe 3aHMMAEeT «BO3AYLU-
HbII Wap a3oTa», AeMOHCTPUPYS Tenepb CBOIN 00bIY-
HbI1 BUA B KOMOMHALMW, TOrAa Kak Luap b CKaHams
(cM. 4b) NpUHUMAET NOA HUM YASIMHEHHYIO (hopMy.

LieHTpa/ibHbIN Lwap NpeAcTaBnseT Ham fBa Te-
Tpasgpa, HanoMWHaloLWMe OfHY W3  KOMOMHALMA,
BCTpeTuBLIMXCA B 30M10Te (cM. puc. Vlld), n otnu-
yatoLLMecs TONbKO TeM, YTO ABe Tpuaapl, ObiBLLME B
30/10Te, 3aMeHeHbI ABYMS KBapTETaMMu.

OfiHa BOpOHKa WTTPWS COLEPKUT TOYHO TO Xe
KO/IMYeCTBO aTOMOB, KaK COLEepXUTCA B rasoobpas-
Hom aToMe asoTa. [Ja U a, b u d — Bce ABNAOTCA
aNneMeHTaMu a3ota. Mbl 3aMKCMpOBaIN 3TU (haKTbl,
He MbITasACb CAenatb M3 HUX HUKAKOro 3akniueHus.
Korga-Hnbyap Mbl, Wnn Apyrue, MOXeT OblTb, 1 Bbl-
FCHAM 3HAueHVe 3TOro M Mpocnefum 3TU HeACHble
COOTHOLLEHUS.

CooTBeTCTBYHOLLAA OTpuUaTeNbHas rpynna —
a30Ta, BaHaMA 1 HNOOMA TaKXKe MOXET CUMTATLCA UH-
TepPecHo B cuy TOro (hakTa, YTO OHa BO3r/1aBNSeTCs



I'nasa I11. Ilo30neiiuue ucciedosanus 125

a30TOM, KOTOpbIi — NOAOGHO BO3AYXY, CTOMb 3HAYW-
Te/lbHYt0 YaCTb KOTOPOrO OH COCTaBNsSeT — Mponu-
TbiBae€T COOOK CTO/Ib MHOTME U3 M3y4YaeMbIX HaMu
Ten. YTo XKe Takoro B asoTe, YTO AenaeT ero Takum
MHEPTHbIM, Y4TOObI JOCTaTOYHO pa3baBMTb COOBOKD Or-
HEHHbI KUCMopOoA U caenatb ero rogHbIM Ans Aplxa-
HUS, 1 B TO XXe BPeMS CTO/Ib HEOObIYaHO aKTUBHbLIM
B HEKOTOPbIX M3 CBOMX COEAVMHEHWIA, BXOAALLMX B CO-
CTaB CaMbIX MOLLHbIX B3pbIBYaTbIX BellecTB? Kakoii-
HUOYAb XUMWK ByAyLLEro, BO3MOXHO, ¥ OTKPOET 3TOT
CEKPET B PaCMO/IOKEHNN €r0 COCTABNAOLMX YacTel,
KOTOpPOe Mbl COCO6HbI NWLLb TOMbKO OMNMCaThb.

Urtpun: 6 BOpPOHOK no 261 aromy 1566
UEeHTPaAbHbLIW Wap 40
Bcero 1606
ATOMHbIN BEeC 88,34
Yucnosoi Bec 9%/ 89,22

A30T (puc. XII, 1) He NpPUHMMaET KyOMYECKOM
(hopMbI CBOMX COPOAMYEN, a MOXOX Ha AlLo. Bo3spa-
LLaACb CHOBa K Hawmm nccnegosaHnam 1895 roga, s
umMTUpYto oTTyAa. Mocpeay Aiua nnasaeT Te1o B BUAE
BO3AYLUHOrO wapa (cm. 4a), cofepya LWecTb MaeHb-
KuX cthep, pacnofiokeHHbIX ABYMS FOPWU30HTa/bHbI-
MU pagamn, 1 A7IMHHbIA 0BOWZ, NOCPeaw; Teno B BUAe
BO3YLUHOrO LUapa NoJIOXKUTENIbHO W MPUTATMBAETCS
BHU3 K oTpuuatenisHoMy Teny b (cm. 4b), cofepxa-
wemy B cebe ceMb cthep, KaKaas U3 KOTOpbIX UMeeT
[eBATb aTOMOB — MO Tpu Tpuagpl. B fobasneHue K
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[BYM 60/bLUMM TenaM HabnatTCs YeTbipe ciepbl;
ABe 13 HMX (CM. 4d), cogepatype no NATb MeHbLLMX
LLIapPOB, MOMIOXMTESbHDI, & ABe (CM. 4c¢), cofepXalpe
M0 YeTbIpe MeHbLUMX LUapa, — OTpULATENbHbI.

A3oT: BO3AYWHbIH Wwap 110
oBaA 63
2 teaa no 20 aromos 40
2 TeAa no 24 atoma 48
Bcero 261
ATOMHBbIH BEeC 14,01
Uncnosoii Bec 2/ 14,50

BaHaawii (puc. XII, 2) 6513Ko cnegyeT npumMepy
CKaHawus, UMes fBa Tuna BOPOHOK. BOpoHka 4 oT1nu-
yaeTcs OT NOA0GHON B CKaHAWM NLLIb TEM, YTO COAep-
XWT wap (cm. 4d), BCTaBNEHHbIN B KOMbLO YETbIPEX
OBOWMJO0B; Y BOPOHKY e B Ha BepLUMHE LLeCTMaTOM-
HbIIA LLap BMECTO NATUATOMHOIO0, TAKXKE OHA COAEPXMUT
M TPETUIA Liap, COdepXKaliMin ABaduaTb aToMOB (CM.

4d) mexay ABYMSA, WAEHTUYHLIMU LapaM CKaHAWA.
LleHTpanbHbIA LWap B CBOEM CpeHEM Tefe COAEPXUT
CeMb aTOMOB BMECTO YeTbIpéX. TakMm 06pa3oMm, BaHa-
AViA NPEBOCXOANT CKaHAWI Ha 126 aTOMOB.

Bauaaui: 3 BopoHk# (A) no 160 atomos 480
3 BopoHk# (B) no 137 atomos 411
WEHTPaAbHbIN Wwap 27
Bcero 918
ATOMHbIN BeC 50,84

Yucnoson Bec 8/ 51,00



AAIOMUHNI

Puc. X1
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Hwnobwii (puc. XIl, 3) Tak )e TeCHO COOTHOCUTCA
C UTTPUEM, KaK BaHaguin co cKaHAmem. ManeHbkune
Lapbl, YTO y6erawT Apyr OT Apyra BOKPYr «curap»,
cofepxat no [BeHaauaTb aTOMOB BMECTO BOCbMU.

OcraBLlasca 4acTb BOPOHKM Takas >ke. B ueH-
TpanbHOM Lwape Yy 060MX TeTpasgpoB MMeEHTCs
«CUrapbl», a LIEHTPa/bHbIV AEBATUATOMHBIN LIap Bpa-
LaeTcsa B LeHTpe (CcM. 4f) — Takum 06pasom, fobas-
NAKTCA CeMHaAUaTb aTOMOB.

Huobwui: 6 BOPOHOK no 277 atomMoB 1662
UEHTPaAbHbIH Wwap 57
Bcero 1719
ATOMHbIH BEC 93,25
Uncnosoi Bec 19/ 95,50
Ila.

W3 3Toli rpynnbl WUCCNEAOBaNCh atOMUHUIA,
ranmin n UHANIA. OHN TPEXATOMHBI, AMaMarHeTUKI
MonoXmTeNbHbl. COOTBETCTBYIOLLAS 3TOV rpynna co-
AEPXKUT (hocop, MbILLLSK W CYpbMY; BUCMYT Takke
NPUHALNEXUT K Hel, HO He UCCNef0BaCs; OHU TPEX-
aTOMHbI, iYaMarHeTVIKN U OTPULATENbHBI. LIeHTpasb-
HbIX LLIAPOB Y HMX HET.

AntomuHunin (puc. X111, 1), rnasa aToli rpynnbl,
MMeeT, Kak 06bl4HO, MPOCTOe YCTPOMCTBO. B HéMm
LUECTb OAMHAKOBbIX BOPOHOK, B K&XA0W 13 KOTOPbIX
COLEPXUTCA MO BOCEMb OBOWZOB, HUXE KOTOPbIX Ha-
XOUTCA LUap.

5 OKKyfbTHas XuMus
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AAIOMUHMIH: 6 BOpOHOK no 81 atomy 486
ATOMHbIN BeC 26,91
Uncnosoit Bec 36/ 27,00

Fannmid (puc. X, 2) coaepXuT B KaXXAON BO-
POHKe MO ABa CerMeHTa; B /IEBOM «CUrapa» ypasHO-
BELUMBAET LLap, TakKe LLIECTUATOMHBIN, HaXOoAsALLMIACs
B MpaBoM, a LLapbl CrpaBa 1 Ccfesa 0T Hero YeTbIpéx-
aTOMHbI, MPOTVB TPEXATOMHbLIX B APYrOM CEermeHTe.
B cnesytollem psagy MeHbLUME LUapbl, COAepatLive-
CA BHYTPW, HaCUMTLIBAIOT MO LLECTb aTOMOB MPOTUB
YeTbIPEX, & KOHYCbl — COOTBETCTBEHHO CEMb U NAT.
C atvmu ManbIMy J06GaB/IEHUAMY NieBas BOPOHKA MO-
XET noxeactatbeca 112 atomamu NpoTtvs 96 B ApYTON.

Fanaun: AeBbiW cermeHT 8 112 atomoB
+ npaBblki cerMeHT B 98 atomoB 210
6 Takux BOPOHOK no 210 atomos 1260
ATOMHbIN Bec 69,50
Yucnoson Bec 269/ 70,00

WHgunin (puc. XI1Il, 3) B TOYHOCTWM MNOBTOPSET
CEerMeHTbl rasinng, 3auMCKIOYEHVEM 3aMeHbl CemMua-
TOMHOrO KOHyCa LUECTHaALaTUAaTOMHbIM TeoM B
NeBOMCErMeHTE, U MATMATOMHOIO0 KOHyca — YeTblp-
HafUATUATOMHbIM TefloM B MNpaBoM. HO BKaxgoii
BOPOHKe Ternepb TpWU CerMeHTa BMECTO ABYX; TpU BO-
POHKW M3 LLECTU COLepXKaT fABa CerMeHTta tuna A u
0AvH — Tuna B; ocTasLumecs e Tpu cofepxar Asa
TvMna B v ognH — tuna A.
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Unani: cermeHT A B 121 atom
cermeHt B B 107 atomoB
3 BopoHKU no 2A 1 1B (242+107)-3 1047
3 BopoHku no 2B 1 1A (214+121)-3 1005

Bcero 2052
ATOMHbIN BEeC 114,05
Yucnoson sec 2%/ 114,00

OTpuuatenbHas  rpynna,  COOTBETCTBYHOLLAA
aToli — (hocthop, MbIWLAK U CypbMa, — ChegyroT
nnaHy, O4YeHb NOXOXEMY Ha TO/IbKO YTO HaMu ucche-
[0BaHHbII.

docop (puc. XIV, 1) npegnaraet Ham BecbMa
NOBOMbITHOE PacnofioXeHWe aTomoB, datollee Mpu
pacLUenseHnu HeKoTopble HOBble (OPMbl. B Kax-
[0/ BOPOHKE MMEKTCA ABA CErMeHTa; U (pakTUyecKu
VWb ABa anemMeHTa u3 rpynnel lla He jeMoHCTpUpY-
tOT TAKOro PacronoXeHWs Unu ero moaugpukauum —
aIIOMUHWIA N MbILLIBbSAK.

dochop: AeBblIi cermeHT B 50 aTomoB

+ npasbiK cermeHT B 43 atoma 93
6 Takux BOPOHOK no 93 atoma 558
ATOMHbII Bec 30,77
Yucnosow Bec 559/, 31,00

Mbiwbsk (puc. X1V, 2) HanoMUHaeT atoMUHWIA
TeM, 4YTO WMeeT BOCEMb BHYTPEHHWUX MoAapasgene-
HWn B BOPOHKE, a 0BOWAbI, (HOPMUPYHOLLME BepXHee
KOMbLO, — WAEHTUYHBI, 33 UCKHOYEHNEM MaSileHbKOM
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PasHULbl — B aFOMUHUM OBOMAbI PacrofarakoTcs
MPOTMBOMO/IOXHO 0BOMAAM MbilLbsiKa. 3aMETUM, YTO B
AFOMUHNY BEPXHUIA N HYKHY TPEYroNbHUKI aTOMOB
HanpaB/eHbl BEPLUHAMM BBEPX, & HMKHUIA — BHU3.
B MbILLbSIKE YK€ BEPXHUIA N HIDKHWIA HAnpaBeHbl BHU3,
a CPeAHUIn — BBEpX. Y MbilLbsiKa MeX1y 0BOMaMI W
LLIAPOM, [IEMOHCTPUPYEMbIMUA alOMUHMEM, BCTaB/e-
HO LIECTHaALATbL chep, U, TaKUM 06pasoM, B KaXayHo
BOPOHKY [06aB/ISIETCA He MeHee YeM 144 aToma.

MbiwbAK: 6 BOPOHOK no 225 atomos 1350
ATOMHbIN BeC 74,45
Uncnosok Bec 350/ 75,00

Cypbma (puc. X1V, 3) — 6nm3kas Konus nHAnS,
1 pacnonoxxeHne Tmnos A 1 B B BOPOHKax MAEHTUY-
HO. B cpegHux Kombuax u A, u B, Tpraga B LeHTpe
60nbLUEro Liapa 3aMeHsieTca eanHuueir. B camom
HU3LLEM Tesle TMna A «curapa» UCcHe3aeT 1 3aMeHseT-
CA CEMMATOMHOIA KpucTannonogo6Hon hopmoii.

Cypbma: cerMeHT A B 128 atomoB
cermeHT B B 113 atomoB
3 BopoHku no 2A u 1B (256+113) -3 1107
3 BopoHkKu no 2B 1 1A (226+128)-3 1056

Bcero 2163

ATOMHbIN Bec 119,34
YucnoBsoii Bec 215/ 120,16
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VII

Bop (puc. 1, 4 n XI, 1). Oe3nHTerpaums 6opa
OYeHb MpoCTas — BOPOHKU OCBOGOXAAKTCA U Npu-
HMMaKOT Chepnyeckyto opmy, AEMOHCTPUPYS LEH-
TPaIbHYHO «CUrapy» W YeTblpe LIapa, cofepxalipe
no Ase Tpuagbl. LieHTpasibHbIA LWap CO CBOMMU Ye-
ThIPpbMsA KBUHTETaMU TakXKe OCBOOOXAAETCA U cpasy
e pa3buBaeTcq HagBoe. Ha MeTa-ypoBHe «curapa»
pa3bumBaeTCs, Kak 00bIYHO, a Tpuagbl OTAENsTCS.
Ha runep-ypoBHe «curapa» crefyeT 06blMHOMY XO-
[y pasgeneHuns, a Tpyafbl CTaHOBATCA Mapamu 1 eau-
Huuamu. LLlap faét Ha meTa-ypoBHe [Ba KBMHTETa, a
OHW pacnafatoTcs Ha Tpuagpl ¥ napbl.

CkaHnguin (puc. XI, 2). B BopoHKe A «curapa»
1 0BOMAbI BEAyT Ce0s Tak Xe, Kak 1 B 6ope, HO «BO3-
AyWHbIA wap» a 110 (XI, 4¢) yberaeT U3 BOPOHKM
C npeBpaLleHreM eé B cthepy 1 [epXUTCA Ha NpoTo-

& & o
@‘.o

24 - 6 wapos
- . no 7 nap
3 3 @ -
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YPOBHe B LENOCTU; HA MeTa-ypoBHe OH [aéT LUECTb
LUapOB, KaXAblA COoAepXaliniA No cemb Map, a OHU
0CBOOOXJAtOTCA, Kak Mapbl, Ha rMnep-ypoBHe; 0BO-
1A e, TakkKe 0CBOBOXAaeMbIi Ha MeTa-ypoBHE, CTa-
HOBUTCA C(hepoli, a Ha runep-ypoBHe OCBOOOXAaeT
cofiepxalupecs B HEM Tena B BUAE ABYX Tpuad, ABYX
KBapTeTOB 1 [JBYX CEKCTETOB.

B BOpoHKe B MMeeTcs KBUHTET, KOTOpPbIN BEAET ce-
651 Nofo6HO KBUHTETY B LLape 60pa, yberast M3 BOPOH-
KW, B KOTOPOI Tena Ha NpoTO-YPOBHE €eLLE OCTat0TCH, 3a
NCKNOYeHMeM b 63, KOTOpoe yberaeT. Ha MeTa-ypoBHe
¢ (puc. Xl, 4) npuHUMaET TeTpasapasibHyro (hopMmy C
LLECTbIO aTOMaMM B KaXKOW BepLUMHe, N OHWU CoXpa-
HAIOTCA B KauyeCTBE CEKCTETOB WM Ha TuMnep-ypoBHE.
Ha meta-ctaguun b (puc. Xl, 4b) BbICBOGOXKAAET CEMb
[EeBATUATOMHbIX Ten, KOTOpble Ha rurep-ypoBHe CTa-
HOBATCSH CBOOGOAHbIMY Tpuagamu. LieHTpanbHbIl Luap

PP

Ksunters:,
Kak y B

d20

Yt
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[OEMOHCTPUPYET B CBOEM LIEHTPE KPEeCT C YeTbipbM$
KBUHTETaMW, BPALLAIOLLMMUCS BOKPYT HEro Ha npoTo-
ypoBHe. Ha meTa-ypoBHe KBWHTETbI OCBOOOXAAKOT-
cA, a Janee NpoLo/KkatoT pacnag no Tuny 6opa, B TO
BPEMS KaK KPEeCT CTaHOBUTCH KBApPTETOM, & Ha runep-
YPOBHE — ABYMA Napamu.

NTTpunii (puc. X1, 3). ¥ utTpnsa Ha NpoTO-ypPOBHE
a 110 n b 63 yberatoT U3 BOPOHKM 1 BeayT Cebs Kak B
ckaHaun. OBoMAbl U «CUrapbl», 0CBOBOXEHHbIE Ha
MeTa-ypoBHe, BeayT cebsi kak B 6ope. LleHTpanbHbIi
Lap pacluennseTca kak B 30/0Te (cM. pasgen 1V), a
BMECTO [BYX KBapTeTOB W [BYyX Tpuaf 0CBO6GOXAa-
I0TCA YeTbipe KBapTeTa. Ham ocTaércs pacCcMOTpeTb
TOMbKO e 8 1 d 20 (puc. Xl, 4). Ha meTa-ypoBHe ¢ 8
npeacTasnseT coboli TeTpasgpanbHOe pacrnonoXeHmne
nap, a Ha runep-ypoBHe 3Ty Mapbl 0CBOGOXAAKOTCA.
B d 20 Ha MeTa-ypoBHe Mapbl Nap pacrofioKeHbl Ha
yrnax nupamufbl ¢ KBafpaTHbIM OCHOBaHWEM, a Ha
runep ypoBHe Napbl ONSATb e CBOOOAHbI.

A30T (puc. XII, 1) He MOXeT NPOAEMOHCTPUPO-
BaTb HAM HWYero HOBOrO, NMOCKO/bKY BCE ero COCTaB-
NAIOLLME BCTPEUAINCL B CKAHAUWN U UTTPUN.

BaHagnin (puc. Xll, 2). BopoHka A BaHaaus
MOBTOPSET BOPOHKY A CKaHAMs ¢ fobaBfeHuneM yxe
nsyyeHHoro 4 20. B BopoHKe B Takxe mnosTopseTcs
nofo6Has BOPOHKa CKaHaus ¢ pobasneHvem d 20 u
CeKCTeTa BMeCTO KBUHTETA; 3TOT CEKCTET — ¢ «BO3-
JYLIHOrO Wapax» a3oTa. LleHTpanbHbIin Wwap cnegyet
Wwapy 6opa 3a UCKNOYeHMeM CenTeTa B ero LEHTpe,
thurypuposasLuero B noge (cm. pasgen Ill).
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Hwnobuii (puc. XII, 3) oTAnyaetca OT UTTpUA
MWL BBEAEHWEM Tpuas BMECTO Map Be; W MOTOMY
Ha MeTa-ypoBHE Y Hac Tpuafbl, a Ha runep-ypoBHe
Kaxgaa Tpuaga faét napy v eguHudy. Ewé ogHo ot-
Nnyme — B LeHTpalbHOM Luape. TeTpasgpbl pasgens-
t0TCA Kak 00bIYHO, HO OCBOOOXAAKT BOCEMb «CUTap»
BMECTO YETbIPEX C YeTbIpbMA KBAPTETaMU; LIEHTPab-
HOe Tefio MPOCTO CTaHOBWUTCHA TPeEMSA Tpuagamu Mo
yrnam TpeyrofibH1Ka Ha MeTa-ypOBHE W Tpems napa-
MU 1 TPEMSA eAMHULLAMU HA TUnep-ypoBHe.

AntomuHnia (puc. XIIl, 1). BopoHKM oTRNyCKaloT
Lapbl, HO BOCEMb OBOMZOB OCTAKOTCA BHYTPU HUX,
Tak 4TO Ha MPOTO-YPOBHE BbIMYCKAKOTCA CEMb Te.
Korga Ha MeTa-CTaguu 0OBOMAbl OCBOBOX[EHbI, OHU
CTaHOBATCA Chepuyeckumu, 1 obpasyertca aesdTua-
TOMHOe Tef10, KOTOPOe Ha rmnep-ypoBHe pa3brBaeTcs
Ha TpeyrosibHuKK. Llap Ha MeTa-cTafmun CTaHOBUTCA
KPecToM, Y KOTOPOro Ha KaXol CTOpOHe MMeeTcs No
OJHOMY aToOMy M3 nap B AOMNOSHEHWE K ero COOCTBEH-
HbIM, @ OHW Ha rMnep-ypoBHe 06pa3ytoT YeTbipe napsbl
N eAVHNLY U3 LLeHTpa.

Fannmii (puc. Xlll, 2). B ranaum BOpoHKa Ha
NPOTO-ypOBHE MCYe3aeT, 0CBOOOX4as ABa COCTaBNA-
IOLLMX eé CerMeHTa, KaXabllii N3 KOTOPbIX (hopMupyeTt
UMAMHAP, faBas, TakuM 06pasoM, Ha MpOTO-YpPOBHE
[BeHafuatb Tefl. Ha MeTa-ypoBHe TpW BepXHUX Luapa
B K&XXJ0M /IEBOM CErMeHTe 0CBOOOXAAKTCA M BCKOpe
MCYE3at0T, KaXAbIli 0CBOOOXAaA curapy 1 fga cente-
Ta — 00beAVHEHHbIE KBapTeT U Tpuagdy. Ha runep-
YpOBHe KBapTeT AaéT [Be napbl, HO TPeyrofibH1K
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coxpaHsieTcs. BTopoit HaGop Ten AennTcs Ha MeTa-
YPOBHe, 06pa3ys CEKCTET 1 KPECT C Mapoii Ha KaxaoiA
CTOPOHE; Ha r1nep-ypoBHe OHW AENTCS Ha fiBa TPey-
roNbHUKA, YeTbIpe Mapbl U eauHuULly. CeMuaToMHbIiA
KOHYC CTaHOBMTCA ABYMSI TPeYro/bHUKaMu, Coeau-
HEHHBIMM OJWHOYHBIM aTOMOM, a Ha MeTa-ypoBHe
aToMbl 06pa3yrOT BOKPYr HEro KosbLo; Ha ruvnep-
YPOBHe
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Ha npovecc pa3breHns, n NHANUIA He NOTPebyeT MHOro
BHUMaHWS. BOpoHKa A — TOYHO TaKas ke, Kak fe-
Bas B ra/l/iMn, 3a UCK/IKOYEHEM MOLCTaHOBKY Luapa,
COLEPXKALLEro 3HaKOMyH «curapy» 1 fige nupamupl
C KBagpaTHbIMK OCHOBaHMAMW. BopoHka B nogobHa
npaBoWi B ra/iiMm, 3a UCKIOYEHUEM TOrO, YTO caMoe
HWKHee eé Tefo COCTOWUT M3 ABYX NupaMuf C KBa-
JpaTHbIMW OCHOBaHWAMMW W TeTpasgpa. Bce oHM Ham
YK€ 3HaKOMbl.

docop (puc. XIV, 1). ATOMbI B LLECTU OANHA-
KOBbIX Cpepax B CErMeHTax BOPOHKM (bocdopa pac-
MOJIOXKEHbI MO BOCbMM YrfaM Ky6a, a LieHTpasbHbIN
NOACOEAMHEH KO BCEM M3 HUX. Ha MeTa-ypoBHe MsThb
13 AEBATU aTOMOB AepXKaTcs BMECTE M pasMeLLaroT-
cA MO yrnam nupammisl ¢ KBaapaTHbIM OCHOBaHUEM;
OCTaBLUMECSH XKe YeTbIpe CTaHOBATCA MO yrnam TeTpas-
Apa. Ha rvnep-ypoBHe OHW AaloT [Be Tpuafbl, napy 1
eanHuLy. OcTaBLUMecs Tena NPOCTbl U Y)Ke 3HAKOMbI.

Mbiwbak (puc. XIV, 2) OeMOHCTpUpyeT Te
e 0BOMfbl W LIap, pacnajarolyecs Kak B a/lloMu-
HAM (CM. BblLle); OCTaBLUMECA LUECTHaAuaTb cdep
Ha MeTa-ypoBHe 06pa3ytoT AeBATMATOMHbIE Tena, BO
BCEM NOLOOHbIE TaKUM e B a/IFIOMUHUW, [jaBasi, TaKUM
06pa3om, fBeHaauaThb MOMOXMTENbHbIX U ABeHaAUaTb
OTpULATE/bHBIX; LIap TaKKe AaéT AeBATUATOMHOE Te-
N0, UTOrO Kaxkasi BOPOHKa faéT ABajuath NATb AeBs-
TUATOMHbIX Te.

Cypbma (puc. XIV, 3) 6n13Ko cnegyeT Nyt ran-
NI N MHOWA — BepXHee KO/bLO Cep WMAEHTUYHO.
Bo BTOpOM Konble Tpuafa 3ameHeHa efuHuLen, u
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370, NO BCEM BMAMMOCTY, BblOpacbiBaeT KPecT 13 me-
XaHW3Ma, 1 NoJy4YaeTcs HoBasi OAMHHaALATMATOMHaS
(urypa, KoTopas Ha runep-ypoBHe pasbviBaeTcs Ha
Tpuagy 1 aBa KeapTeTa. HusLwas cemvatomHas cepa
13 TPEX B OCHOBaHUM — TaKasl e, Kak BCTPeyeHHast
Hamu B Meaw.

Vil

IV. OKTasgpasibHbIe Tpynnbl

ST rpynnbl HAXOAATCA Ha MOBOPOTaX CRMPaIn
«/IeMHVCKaT» capa Yunbsama Kpykca. C ofHoiA CTOpo-
Hbl HAXOAMTCA YI/IEpos C TUTAHOM U LIUPKOHUEM NOg,
HWM, a C APYrOil — KPeMHUIA C repMaHieM 1 OIOBOM.
XapakTepHas fns HAX hopma — 3TO OKTa3gp, CKpy-
[NEHHBIA B Yrnax v HEMHOFO CXaTblii MeX[y CTOpo-



Yraepoa
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Hamu BCNeACTBME BpaLLeHUs; (haKTUYecku crepsa
Mbl W He MPU3HAIN ero 3a OKTasap M HasblBa/M €ro
«MepeBsi3aHHbIM THOKOM» M0 NepPBOMY MOKa3aBLLUEMY-
CSl HaM CXOACTBY. Bce ureHbl 3TOW rpynnbl — TeTpa-
Abl 1 COAEpPXaT BOCEMb BOPOHOK, PacKPbIBAOLLMXCS
K BOCbMW CTOpOHaM oOKTasgpa. Mepeas rpynna na-
pamarHWTHa W MONOXWUTENbHA, @ COOTBETCTBYHOLLAS
el — AMaMarHuTHa U oTpuLlaTesbHa. TV fBe rpyn-
Mbl HE OYeHb CXOAHbI B CTPOEHUM, XOTS Uy TUTaHa, 1
y 0/10Ba MMeeTcsi 06Lee — NsATb MEepPeceKaroLLyxcs
TETPa3ApoB B UX LIEHTpaXx.

Yrnepog (puc. I, 5 n XV, 1) gaét HaMm OCHOB-
HYIO OKTasfpa/bHyt0 (opMy, KOTOpas CTaHOBUTCA
CTOMb 3aMacKMpPOBaHHON B TUTaHe U LIMPKOHWMK. Kak
rOBOPM/IOCH paHee, BbITArMBaHVe flan B HAX HanoMu-
HaeT O CTapMHHOM PO3eHKPEMLEPCKOM CUMBOSIE —
KpecTe ¥ po3e, HO Ha KOHLAX OHU LEMOHCTPUPYIOT
BOCEMb YI/IEPOAHbIX BOPOHOK C WX XapaKTepHbIM
COLEPXMMbIM, TeM OMpaBAblBas CBOK MPUHALIEX-
HOCTb K rpynne. BOPOHKM pacno/ioXeHbl napamu;
OfHa B KaX[ON nape AEMOHCTPUPYET TpWU «Cura-
pbl», a eé NapTHEPOM ABNSETCSH BOPOHKA, B KOTOPOM
LleHTpanbHas «curapa» ypesaHa, Mesi, Takum obpa-
30M, Ha OAMH aTOM MeHbLUE. Y OCHOBaHWUS KaXAol
«CUrapbl» NEXUT NUCTONOLOGHOE TENo, a B LeHTpe
OKTa3pa UMeeTCs Lap, COAepXKaLlmWii YeTbipe aTtoma,
KeOKAbIA 13 KOTOPbIX 3aK/OYEH B CBOK) COOCTBEHHYHO
060/104KY; OHUN NEXaT Ha IMHUAX pa3aeneHns CTOPOH
N KaXAbliA CBA3bIBAET Mapy BOPOHOK. JTO BbIrNAAUT
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Tak, 6yAT0 aToM Gbll PAUNTENIBHO USBAT U3 «CUTaPb»
C LeNbio ChopMMpOBaTh CBA3YHOLLIEE 3BEHO. JTO Oy-
[eT BUAHO sicHee, Koraa Mbl NepeiiaémM K pasaeneHmto
yacTeid. 3aMeTIM, YTO aTOMbI «/IMCTbEB» B OCHOBAHUM
yepeayroT CBOE pacnosioeHwe, Gyyun BbICTPOEHbI
TO B IMHNIO, TO B TPEYTONbHUK.

caeBa 27
Yraepoa: 0AHA Napa BOPOHOK: cnpasa 26
B UeHTpe 1 54
4 napbl BOPOHOK no 54 atoma 216
ATOMHbBIY BEC 1191
Yucnosoit Bec 26/ 12,00

TutaH (puc. 11, 6 n XV, 2) cogepXuT MOMHbIN
aToM Yrniepoda, KOTOpbliA pacnpefenéH no KoHuam
YeTbIpEX Nan, 1 napy BOPOHOK, B KaXAOM W3 KOTO-
PbIX BUAEH COEAVHAOLLMIA aTOM. 3aTeM B KaXXO0N U3
nan creflyet CNoXKHoe Tefo, NoKasaHHOe Kak 3¢, ¢ ero
88 atomamn. KosbLo ABeHaauat OBOUAOB (3d), Kaxk-
[bliA 13 KOTOPbIX YAEPXKMBAET B cebe no 14 aToMOB,
pacnpefenéHHbiX no TPEM Lwapam, COAepXKalumcs
BHYTpW, — [iBa KBapTETa U CEKCTET — AB/SAET HOBbIIA
Croco6 rpynnupoBkn MaTepuana. LieHTpanbHoe Xe Te-
N0 (4e) COOEPXUT MATL MEPECEKAIOLLUMXCA TETPA34P0B
C «CUrapoii» Ha KaXAOM U3 UX ABafLATU BEPLUWH, U3
KOTOPbIX NMLLb MATHAALATL MOXHO NMOKasaTb Ha aua-
rpaMme, 1 KofbLO M3 CEMW aTOMOB BOKPYT BOCbMOTO,
COCTaB/IAOLLLEr0 KPOXOTHBIN LIEHTP BCEro Lienoro. 310
C/I0XKHOE TE/10 NOCTPOEHO 13 128 aToMOB.
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Turan: OAWH aToM Yraepoaa 216
4c¢ no 88 atomMoB 352
12d no 14 atomos 168
UEHTPaAbHbIW Wap 128
Bcero 864
ATOMHbIX Bec 47,74
YucnoBoii Bec 55/ 48,00

LinpkoHnin (puc. XV, 5) UMeeT B TOYHOCTU Ta-
KUWe Xe KOHTYpbl, KaK 1 TUTaH, aTtoM yriepofa pac
npeseneH Tak e, a LUeHTPa/bHbIA LWap MAEHTUYEH.
Nnwb B 5¢ 1 d Mbl 06Hapy>X1Baem pasHuLly, cpas-
HMBasA X C 4c U d. OBOUA ¢ B LMPKOHUM [EMOH-
CTPUPYET He MeHee MATHaALATU BTOPUYHLIX LIAPOB
BHYTPW NATH, COLEPXKaLLMXCA B OBOWAE, a BCe OHU B
CBOI O4epeab cofepXkar Bcero 69 meHbLUMX cep C
112 aTomamu, pacrnooKeHHbIMX napamu, Tpruagamu,
KBapTeTamu, KBMHTETAMW, CEKCTETOM W CEenTeTamu.
HakoHel, oBoufbl KOMbLA TakXKe CNoXKHee U [eMOH-
CTpupytoT 36 aToMOB BMeCTO 14. Takum 06pasom,
YMHbIEe CTPOUTENIM HArpoMO3AUAN B LIUPKOHUW Le-
Nbix 1624 aToma.

LUMpPKOHMIR:  OAMH aTOM YrAepoAa 216
4c no 88 atomoB 848
12d no 36 atomoB 432
LUeHTpaAbHbIW LWap 128
Bcero 1624
ATOMHbIK BEC 89,85

Yucroson Bec 624/ 90,22



lepmannin

KpemMnunin

Puc. XVI

6  OKKynbTHas XumMus
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KpemHuin (puc. XVI, 1) Bo3rnasnseT rpynmny,
COOTBETCTBYIOLLYIO YINepody Ha NPOTUBOMOIOXKHOM
n3rnbe BUTKA. Y HEro BOCEMb OObIYHbIX BOPOHOK,
cofepallyx YeTblpe 0BOMZA B Kpyre U ype3aHHYH
«CUrapy», Ho HeT HKAKOro LieHTpasibHOro Tena. Bee
BOPOHKMN aHa/I0rMYHbl.

KpemHuui: 8 BOpOHOK no 65 atomoB 520
ATOMHbLIW Bec 28,18
UYncnosoii Bec 5%/ 28,88

MepmanHuin (puc. XVI, 2) [eMOHCTpUpYeT BOCEMb
BOPOHOK, KaXKAasA U3 KOTOPbIX COAEPXWT Mo YeTbipe
CEerMeHTa, BHYTPU KaX[Oro M3 KOTOPbIX HaxomAartcs
TpU oBOWMAa W «curapa». B 3ToM cnyyae BOPOHKM
NCXOJAT U3 LIEHTPasIbHOMO LLUapa, COCTaB/IEeHHONO Y3
[BYX NnepeceKaroLLXca TeTPa3ApoB C «CUrapamm» Ha
BCEX Yrnax 1 3aKniovarowmx B cebe YeTbipéXaToMm-
HblIi Lwap.

fepmanui: 8 BopoHOK no 156 atomoBs 1248
LEHTPaAbHbIW Wwap 52
Bcero 1300
ATOMHbBIN BeC 71,93
YucnoBow Bec 3%/ 72,22

OnoBo (puc. XVI, 3) NoBTOPSET BOPOHKY repma-
HUS, & ero LeHTPa/IbHbINA Lap Mbl Y)Xe BCTpeyasin B
TUTaHe — OH COCTOMUT U3 NATK MEePECeKatoLLMXcs Te-
TPa3ApoB, HeCyLLMX ABaALaTh «CUrap»; 0HaKo B HEM
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HET BOCbMMATOMHOIO LIEHTPa, MMEHLLErocs B TUTa-
He, notomy B HéM 120 atomoB BMecTO 128. OfnoBo,
4To6bI 06€CneUnTb MPOCTPAHCTBO ANS Heo6X0AMMO-
ro YBENMYEHMS KOMMYECTBa aTOMOB, NMPUHUMAET CU-
CTEMY K/IMHbEB, KOTOPYH) Mbl Y)Ke BCTPeYan B LMHKe
(cm. puc. IX, 2); aTu KInHBA, NOLOOGHO BOPOHKaM, UC-
XOAAT M3 LeHTPasbHOrO Lapa, HO MX BCEro LUECTb.
KoHyc ©3 21 aToma, CTOALLUMIA BO F/1aBe KAMHa, Mbl
y)XKe BUAenu B cepebpe 1 CHOBa HaliéM B MpUAWN 1
MAaTUHE; KONOHHbI — HOBbIE B NOAPOGHOCTAX, XOTA U
He B NpUHLMNE; COAePXaLLMECH B HUX LUapbl HECYT B
cebe COOTBETCTBEHHO Tpuafy, KBUHTET, CEKCTET, cen-
TET, CEKCTET, KBUHTET 1 Tpragy.

0A0BO: 8 BOpOHOK no 156 atomoB 1248
6 KAuHbEB no 126 atomos 756
UEeHTPaAbHbIN Wap 120
Bcero 2124
ATOMHbBIN BeC 118,10
Uncnosoii Bec 2124/ 118,00

V. BNoKoBbIe rpynnbl

3fecb Mbl BriepBble OKa3blBAEMCS HECKO/bKO 33
npegenamMn MpUHSITON cucTeMbl XUMUM. DTOp BO3-
FNaBnseT rpynny — HasbIBaeMyto MHTeprepuoauye-
CKOM, — OCTaslbHble Y/leHbl KOTOPOIA>: — MapraHel,

3L Cwm. Tabnuuy MeHgeneesa B npeacTasneHnn Kpykca 3 yue6HuKa 3p-
AmaHHa. (OHa npviBegeHa B Havane . 111, B coBpemeHHol Tabnuue 3To
pastbie rpynnsl — VI u VL — [lpum. nep.).
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Keaeso

ho6aabt

Hukeab

Puc. XVII

Kene3o, Ko6anbT, HUKeNb; PYTEHWI, poauii, nanna-
AUA; OCMWIA, MpUAWIA, NnaTuHa. Ecnn Mbl BKAOUMM
MX BCex B rpynny V, TO 06HapyXum, 4To (Top K
mMapraHel, COBEPLUEHHO MPOM3BONIbHO BTUCHYTbI B
KOMMaHWI0, C KOTOPO OHMW BPSIA /1N MMEKT KaKue-
NM60 POACTBEHHbIE YepTbl, Y YTO OHW BTOPraloTCs B
rpynny, Kotopas uHaye 6bina 6bl OYeHb FapMOHWY-
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HO BBWAY aHaIOrMYHOrO YCTPONCTBA BCEX CBOWX
uneHoB. bonee Toro, mapraHel, LeMOHCTPUPYET Xa-
PaKTepPHbIA NNTUEBBIV «KNWH», & He 61I0KKM, B KOMMa-
HWIO C KOTOPbIMW €ro MbITaloTca 3aCyHYThb, W, TaKUM
06pa3oM, OH NPUCOESUHSAETCA K JIMTUIO, C KOTOPbIM
OH NOYTW NAaeHTNYeH. Ho nntuii nomewgH Kpykcom
BO rnase rpynnbl, ApYrMMK YieHaMn KOTOPOW SBAs-
toTCA KanuiA, pyouauii n uesuii (nocnegHuii He mc-
cnefosasnca). A gymato, 4to, cneays aToMy nogobuto
B CTPOEHWM, 6bIN0 6bl Nyylle yaaUTb MapraHew, v
(hTOp M3 HEYMECTHON AN HUX KOMMaHWM W nome-
CTWUTb UX BMECTe C IMTUEM W ero Coto3HVKaMu B Va,
KMMHOBUAHYIO rpynny, WAeHTUYHOCTLIO HOMepa OT-
MEeTVB CYLLECTBYHOLLEe NOA0OME B pacnosoxeHun,
a BblAeNneHWem B OTAENbHY0 — OTANYNA B CTPOe-
HuW. CTOWUT TYT 3aMETUTb, YTO C3P Yunbam Kpykc
B CBOEM «[1pOUCXOXAEHUN 3N1EMEHTOB» (Genesis
of the Elements) 0TMeYaeT CBf3b MHTepnepuogmye-
CKOI1 rpynnbl ¢ eé coceasmMn. OH roBOpUT: «3ITU Tena
WHTEPNEePUOAMNYHBI M0 NPUYMHE TOro, YTO UX aToM-
Hble Beca MCKNYaKT UX M3 TEX ManblX Neproos,
B KOTOPbIE /IOXATCA BCE OCTa/IbHbIE 3/IEMEHTbI, & Mo
MPUYMHE UX XUMWUYECKUX OTHOLLEHWUI C HEKOTOpbI-
MW YfieHaMn CoCefHUX Fpynn WX, BepOsSTHO, cnepyet
cymTaTb UHTEepPreproanyYecKUMN B TOM CMbIC/e, YTO
OHW HaxoJATCA Ha MepPexoAHON cTagumy.

pynna V B KaX4oM Cnyyae AEMOHCTPUPYET Ye-
TbIpHaZLUaTb 6/10KOB, UCXOAALLMX U3 LIeHTPa, Kak no-
KazaHo Ha npumepe xenesa (puc. 1V, 1). B To Bpems
Kak (hopma OCTaéTcs Ha BCEM €& NMPOTSHKEHUWN Hens-
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MEHHOI, MPUPOCT Beca focTuraeTcs fo6aBneHVem
aToOMOB, CofiepxKalLmxcs B 6/10ke. JTa rpynna cocTo-
UT He U3 OAMHOYHbIX XUMMWUYECKUX 3/IEMEHTOB, Kak
BO BCEX JpYrux cinyyasax, a u3 nogrpynn, Kaxaas u3
KOTOPbIX COAEPXKUT MO TPW 3/1IEMEHTA, U CBA3b BHY-
TPU KaX4OW NOArpynmnbl 04YeHb TecHas; 6onee TOro,
Beca pasnnyatoTcs NMWb ABYMS aTomamy Ha 60K,
co3faBas pasHuLy B Bece B Lie/IoM Ha 28. Takum 06-
pasoMm, MMeeMm criefytolLlee KONYECTBO aTOMOB Ha
6/10K:

Xeneso 72 Mannagwnii 136
Hukenb 74 Ocmuit 245
Ko6anbt 76 Npwnawnii 247
PyTeHunii 132 MnatnHa A 249
Poguin 134 MnatnHa B 257

3ameTum (puc. XVII, 3, 4, 5), 4To Kaxaplii 610K
COLEPXMT [iBE CEKLUMW, U YTO HUKHUE CEKLMMN B XKe-
nese, KobanbTe U HUKENEe UAEHTUYHDBI; B BEPXHUX XKe
CeKUMAX Y Xenesa KOHyC ¢ 28 atomMamu, B TO BpemMs
KaK y KobanbTa U HUKeNs B KK4ON Mo Tpu oBomaa, u
Pa3NNYatOTCA Y HUX TO/BKO CPesHue, NMPUYEM NNLLb B
CBOMX BEPXHMX LUapax — 3TOT Lap YeTblpExaToMeH
y KobasibTa 1 LLECTMAaTOMEH Y HUKeNs.

[NnHHble 0BOMAbI BHYTPU Kaxkaoro 61oka 06-
paLLaroTCA BOKPYr ero LieHTPaibHOM OCcK, 0CTaBasiCh
napannefibHbIMU eid, B TO BPEMS KaK KaXXAblil BpaLla-
eTcs eLlé U BOKPYr CO6CTBEHHOM OCU; KOHYC XXene3a
BpaLLlaeTcs, Kak ecim 6bl OH Obl/1 HACAXEH Ha OCb.
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Xeae3o (puc. IV, 1 1 XVII, 3):
14 6A0koB o 72 aroma 1008
ATOMHbBI BeC 55,47
YucnoBoit Bec 1108/18 56,00
Kob6anasbT (puc. XVII, 4):
14 6A0KOB N0 74 aTomMa 1036
ATOMHbBIH BeC 57,70
Yucaoson Bec 1036/18 57,55
Huxean (puc. XVII, 5)
14 6AoKkoB no 76 aToMoB 1064
ATOMHbIW BeC 58,30
YucaoBon Bec 1064/18 59,11

(CornacHo y4ebHUKY IpamaHHa BeC KobalbTa —
58,55, Ho Mapkep 1 CeKCTOH B «Nature» 3a 1 aBrycra
1907 r. fatoT, Kak pe3ynbTaT CBOUX 3KCMepPUMEHTOB,
Bec 57,7).

Cregytowas nogrpynna — pyTeHUA, poaui v
nannafnii — Haflonro Hac He 3afePXX1T. MOXHO yBU-
[€Tb, YTO KXAbI 610K COAEPXMUT MO BOCEMb CErMeH-
TOB BMECTO LUECTU, KaK Oblfo Yy KobabTa U HUKENS;
4TO Y PYTEHMA U NaNagns — TO e KOMYeCTBO aTo-
MOB B BEPXHWUX OBOMAAX, XOTA B PyTeHUU Tpuaja u
KBapTeT 3aMeHSAOT CENTET NaiNafmns; 1 4YTo B pyTEHWUN
M POAUM HUKHWE OBOWAbI MAEHTWUYHBI, XOTH B OfHOM
nopsjoK CnefoBaHMs 3TUX OBOMAOB Takoli — no 16,
14, 16, 14, ay gpyroro — no 14, 16, 14, 16 aTomos.
MOCTOAHHO cnpalumBaeLlb Cebs: KakoBO XKe 3HaYeHme
3TWX CTO/Mb ManbIX U3MEHEHNA? [anbHeliluve nccne-
[0BaHMA, BO3MOXHO, OTKPOIOT OTBET.

Pytenni (puc. XVIII, 1):
14 6a0koB no 132 atoma 1848
ATOMHbIN BeC 100,91
Uncnoeon Bec 548/ 102,66
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Poamii (puc. XV, 2):
14 6nokoB no 134 aroma 1876
ATOMHbIW BeC 102,23
Yncnosoi Bec 57/ 104,22
Maanaaun (puc. XVIII, 3):
14 6nokoB no 136 atomos 1904
ATOMHbIW Bec 105,74
Yncnosoii Bec 1294/ 105,77

TpeTbsA NoArpynna — OCMWIA, MpUAUIA 1 NnaTu-
Ha — KOHEYHO, C/I0XKHEee B CBOEM CTPOEHWM, HO eé
CTPOUTENAM TEM He MeHee YAanocb COXpaHWUTb 6/10-
KoByt0 (hopMy, A06MBasCb Heo6XOAMMOro YBefnue-
HUA YMHOXXEHWEM KONMYeCTBa cpep BHYTPY OBOMAOB.
Y ocMus ecTb 0fHa OCOGEHHOCTb: OBOMZ, MOMEYEH-
Hblid a (puc. XVIII, 4), nrpaet ponb ocu B BepXHeii
yactT 6110Ka, a TPV 0OBOMAA, NMOMEYEHHbIX b, Bpa-
LAKTCA BOKPYr Hero. B mnaTvHe Mbl OTMETUAN [Be
(hopMbl Kak nnaTvHy A v nnatuHy B, y nocnegHeli
BMECTO [BYX Tpuag, MOMEYEHHbIX a, MMEHOTCA iBE Ye-
TbIp&xaToMHbIX cthepbl (puc. XVIII, 6 b). Bo3MoXHO,
Ham cnegosano 6bl Nydllie Ha3BaTb MaTUHY B He pas-
HOBWAHOCTbKO MNaTWHbI, & HOBbIM 3/1EMEHTOM, Beflb
fo6aBnieHne AByX aTOMOB B 6/10K — TOYHO TaKoe e,
KaK OT/MyaroLee Apyrue 3nemMeHTbl BHYTPU KaxKAoii
noarpynnbl. 3amMeTUM, YTO YeTbIPe HVDKHUX CEKLMM
6M10KOB y BCEX YNEHOB 3TOW MOArpynnbl WAEHTWY-
Hbl, 32 UCK/IKOYEHNEM MOACTaHOBKW KBapTeTa BMECTO
Tpuagbl BO BTOPOM W TPETbEM OBOMAAX; KOHYCbl X
TaKXKe NAEHTUYHbI 1 cogepXaT no 21 atomy, Nogo6Ho
KOHycaM 0/10Ba 1 cepe6pa.
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Ocmui (puc. XViil, 4):
14 6n0koB no 245 atomoB 3430
ATOMHbI# BeC 189,55
Yucaoson Bec 4%/ 190,55
Wpnani (puc. XVIII, 5):
14 6noko8 no 247 aToMoB 3458
ATOMHbBIH BeC 191,11
UncnoBoii Bec 3458/ 192,11
NaaTuna A (puc. XVIl, 6 a):
14 6A0K0B no 249 atomoB 3486
ATOMHbBIN BEeC 193,66
YucaoBoii Bec %6/ 193,34
Maatuna B (puc. XVIII, 6 b):
14 6aokoB no 251 atomy 3514
ATOMHbBIH BEeC

Va. KnnHoBble rpynnb|

1 nomectun B 3Ty rpynny NUTUIA, Kaiuid, py-
6manin, Top U MapraHeL, Mo NPUYMHE NOAo6Us KX
BHYTPEHHEro CTPOeHUs. Y MapraHua 14 KInHbLEB,
PacroNOXeHHbIX KakK B Fpynne >enesa, HO WCXOAf-
WMX U3 LeHTpanbHoro wapa. Siutuin (puc. 1V, 2) un
(Top (puc. 1V, 3) — 3To ABa TMNa, roCnoACTBYOLLMX
B rpynne; NUTUIA faéT el KNWH, NOBTOPSIOLLMIACS BO
BCEX €€ aMieMeHTax, a ()TOP — «a30THbIA BO3AYLLHbIV
LIap», NOSIBMSIOLLMIACA BO BCEX MX, 32 UCK/IHOUYEHMEM
nnMTna. MOXHO YBUETb, YTO ECTECTBEHHOE X CXO[-
CTBO APKO BbIpaXeHO. Bce oHM MOHafbl U napamar-
HETVKW; NNTWIA, Kannii n pyemnamin NoNoXXUTeNbHbI, B
TO Bpems Kak (hTOp W MapraHey, — OTPULIATE/bHbI.
Takum 06pa3om, Noxoxe, TYT UMEKTCS Mnapbl COOT-
BETCTBUIA, KaK 1 B IPYrUX cnyyasx, a BOT MHTepnepu-
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oAnyecKasi rpynmna oCTaéTcs NPOMEXYTOUHON Mexay
Nepruofammn 1 CoXpaHsieT Nofo6ue 3M1EMEHTOB INLLb
BHYTPU ce6s1 CamoliA.

Nutnia (puc. IV, 2 n XIX, 1) sBnset coboli no-
pasnTeNbHYIO 1 KPacuByro (OpMy C NPAMOCTOSALLMM
KOHYCOM, WM KNMHOM, BOCEMbO UCXOASALLVIMM U3 He-
ro nenectkamu (X) B OCHOBaHUM KOHycCa W Tapesikoo-
OpasHbIM OCHOBaHWEM, B LIEHTPE KOTOPOr0 HaXoamUTCs
LLap, Ha KOTOPOM MOKOWTCA KMH. KnnH 6bICTpo Bpa-
LaeTcA BOKPYr CBOeW Ocw, Bpalas ¢ coboi u ne-
MEeCTKW; Tape/ika BpawlaeTcs CTOMb e 6bICTPO, HO
B MPOTMBOMONOXHOM HanpasieHun. BHyTpn KnvHa
MMeIOTCS [iBa Lapa U AVMHHbIA 0BOWA, cthepbl BHY-
TP Lapa BPaLLaloTCs Kak Le/bliA KPeCT, BHYTPU e
0BOW[A MMEKTCS YeTbIpe cthepbl, aTOMbl B KOTOPbIX
pacronoXeHbl TETPasLpamMu, a LieHTpanbHas cdepa ¢
OCbHO M3 TPEX aTOMOB OKPYXXEHa BPaLLAtLLMMCA KO-
NecoM U3 LLIECTK.

Autnia: KAMH U3 63 atomos 63
8 AenecTkoB No 6 atomos 48
UEHTPaAbHbIW Wap 16
Bcero 127
ATOMHbI® BEC 6,98
Yucnosoi Bec 27/, 7,05

Kanuia (puc. XI1X, 2) cocTOUT U3 AEBATU KTNHLEB
NATUA, PaCXOLALLMXCA lyHaMun, HO He UMeET NenecT-
KOB; €ro LeHTpa/IbHbINA LWap cogepxut 134 atoma u
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COCTOMWT W3 «a30THOTO BO3/YLLHOIO LLIAPa», OKPYXKEH-
HOFO LLECTbIO YETbIPEXaTOMHbIMM Chepami.

Kaaui: 9 KAMHBbEB No 63 atoma 567
UEHTPaAbHbIW Wap 134
Bcero 701
ATOMHbIN Bec 38,94
Yucnosoii Bec Y/, 38,85

(3TOT aTOMHbIN BeC onpeaenéH Puyapacom Kak
39,114 [«Nature», 18 nona 1907 1.])

Pybuania (puc. XIX, 3) 4o6aBNseT K IMTUEBOMY
K/MHY OBOWf, COAEPXaLLuWii Tpu cepbl — fABe Tpua-
[bl N CEKCTET; TaKNX K/IMHBEB OH COAePXMUT 16, a ero
LIEHTPa/bHbIA AP COCTOUT U3 TPEX «BO3AYLUHbIX
LLIapOB».

Py6uani: 16 kAauHbeB no 75 atomoB 1200
UEHTPaAbHbIW Wap 330
Bcero 1530
ATOMHbIN BEC 84,85
Ynucnosoii sBec %%/ 85,00

CoOTBeTCTBYHOWAA OTpuUaTelbHAA rpynna, Ha-
CKO/IbKO MNOKasanu Hawu WCCnefoBaHNs, COCTOUT
ML 13 (hTopa 1 MapraHua.

dT1op (puc. 1V, 3 n XVII, 2) BbIrnaguT Becbma
NO6OMbLITHO — MOA06GHO CHapsdy, co3AaBast Brieyar-
NEHWNE, YTO OH rOTOB BLICTPENUTb MPU ManeiiLen K
TOMY MPOBOKaLyn. Bocemb ero KNMHbLEB 1 NepeBép-
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HYTblE BOPOHKW, CXOAALLUMECA B TOYKY, BEPOATHO, U
ABNAOTCA I'Ipl/l‘-ll/lHOI7I Takoro BOMHCTBEHHOIro BWAa.
OcTaBLuasca YacTb Tefna 3aHsATa OBYMA «BO3AYLLUHbI-
MU LLIapamMm.

®rop: 8 kavHbeB no 15 atomoB 120
2 BO3AYWHbIX Wapa 220
Bcero 340
ATOMHbBIV BEC 18,90
Yucrosoit Bec 34/ 18,88

MapraHey, (puc. XVII, 2) cofepXuT 14 KNnHbLEB,
NCXOAALLMX U3 LEEHTPa/IbHOTO «BO3AYLLIHOMO Luapa.

Mapranet: 14 kauHbeB no 63 atoma 882
UEHTPaAbHbIW BO3AYLWHLIA Wap 110
Bcero 992
ATOMHbIH Bec 54,57
Yucroson Bec %2/ 55,11
IX

Tenepb Ham CriefyeT pacCMOTPETb pacLLenieHve
OKTa3fpasibHON rpynMbl, ¥ YeM [anee Mbl NPOABUra-
emMcs, Tem 60/blle Mbl O6HApPY>KMBAeM, YTO Camble
CNOXHbIE PACrONOXEHUA CBOAVMbBI K MPOCTbIM 3/1e-
MEeHTaM, KOTOpble HaM Y)XXe 3HaKOMb!.

Yrnepog (puc. I, 5 n XV, 1) — TUNW4HbINA
OKTa3fp, W ACHOe MOHWMaHWEe ero YCTpoicTsa no-
3BO/IUT HaM JIENKO YCBOWTb COCTaB U Ae3NHTerpauuio
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pasNNYHbIX YNEHOB 3TUX rpynn. Ero BHeWHWI BUA
KaK XMMMUYecKoro atoma rnokasaH Ha puc. 11, cMm. Tak-
e puc. XV, 1. Ha npoTo-ypoBHE XUMUYECKWIA aTOM
pa3byBaeTCs Ha YeTblpe CErMeHTa, KaXAblil U3 KOTO-
PbIX COCTOWUT M3 Mapbl BOPOHOK, COEAVMHEHHBIX Of-
HUM aTOMOM; 3TO MPOTO-3/1EMEHT, HabnrAatoLMInCcs
Ha KOHLLe KaXK[I0M M3 nlan Kpecta TUTaHa U LMPKOHUS.
Ha meTa-ypoBHe NATb LUECTMATOMHbIX «CUrap» fe-
MOHCTPMPYIOT ABE HelTpanbHble KOMOUHaLWK, a ype-
3aHHas «curapa» M3 AT aTOMOB TaKXKe HeTpabHa;
«IMCTbA» [AK0T fBe POopMbl Tprag, TakuM 06pasom,
13 KaKaol napbl BOPOHOK MO/yyaeTcs NATb pasiny-
HbIX TWUMOB, UCK/IKOYasA COeAMHSIOWMIA aTtoM. rnep-
YPOBEHb COAEPXMUT TpUagpl, Napbl U eauHULLbI.
TwutaH (puc. 111, 6 n XV, 2, 3). Ha npoTto-ypoBHe
KpecT COBepLUEHHO pa3pyLLaeTcs, BbICBOOOXas napsbl
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BOPOHOK C COEAMHAIOLLUM aTOMOM (a U b) TaKue e,
KaK B Yrnepoje, YeTbipe TeNa, NOMeYeHHbIX C, BeHas-
LaTb, MOMEYEHHbIX d U LEeHTPasbHbIVA LWap, NoMeyeH-
Hbli e. MocneaHNiA cHOBa pa3bmBaeTcs, BbICBOOOXKAast
CBOM NATb MepeceKkaloLnXcs TeTpasapoB, KOTOpble
Janee CneayloT CBOEMY O0ObIYHOMY XO4y pacnaja
(cm. OkkynbTyMm). BocbMmraTOMHOE TeNo B LEHTpe 06-
pasyeT KO/bLO W3 CeMM aTOMOB BOKPYI LEHTpa/ib-
HOro, NOZO6HO Kak W Yy OKKy/bTyMa (CM. Auarpammy
B Ana Hero), oT/MyaroLeecs OT HEro Nvlb TeM, YT
MMeeT LeHTpa/bHbIV aToM, a fasee pa3buBaeTcs Mno-
[OOHBbIM e 00pa3oM, OCTaB/ssl LEHTPasbHbIA aToM
cB060AHbIM. OBOMZ ¢ BbICBOOOXAET YeTblpe Cofep-
YaBLUMXCA B HEM LUapa, a 0BOMS, d BbICBOBOXAAET TPU,
ObIBLUMX B HEM. Takvm 06pa3om, U3 TUTaHa nosyda-
erca 61 npoTo-3nemMeHT. Ha MeTa-ypoBHe ¢ (TvTaH 3)
pa3byBatoTCA Ha 3Be34000pasHble Y KpecToobpasHble
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Tena; COCTaB/AOLLME UX JIETKO NPOCNEXMBAKOTCA; Ha
rmnep-ypoBHe ofHa 13 YeTbIPEX (hopM Tpuag BeageT ce-
051 KaK B Yr/epofe, OCTa/IbHbIe XXe MOKa3aHbl Kak a, b
W f; KpecToobpasHbIi KBUHTET LaéT Tpuagy v napy, ¢ 1
d; TeTpasgpb! faloT ABe Tpuadbl g v h 1 ABE efyHULbI
CenTeT Xe — Tpuagy k 1 KBapTeT j. Ha meTa-ypoBHe
Tena u3 d BefyT cebsl Tak Xe, Kak 1 X 3KBUBA/IEHTbI B
HaTpUK, KXl U3 d IeMOHCTPUPYET [Ba KBapTeTa 1
CEKCTET, pa3bmBasicb Ha rnnep-ypoBHe Ha YeTbipe na-
pbl ¥ fjBe Tpuagbl.

LinpkoHunin (puc. XV, 2, 5). B cBoéM Tene ¢ uup-
KOHWIN BOCMPOW3BOANT YeTbIpe (POPMbI, KOTOPbIE Mbl
y)XXe MpocneaunM B COOTBETCTBYIOLLEM ¢ TWTaHa, U
MOCKO/IbKY Ha MPOTO-YPOBHE OHWU BbICBOOOXAKOTCS
1 Ha MeTa, ¥ r1nep-ypoBHAX CefyoT TOMY Xe Kypcy,
Ham HeT Heo6X0AMMOCTM 3TO NOBTOPATb. LleHTpasnb-
HbI LWap Tena ¢ UMPKOHMS BbICBOOOXAAET [AEBATb
COLepXKaBLUMXCA B HEM Tef; BOCEMb M3 HWUX OAWHa-
KOBbI ¥ MOKa3aHbl Ha AnarpammMe; MOXHO BUAETb, YTO
LIeHTpa/IbHOe Teno MpeacTaBnsieT CO60M ypesaHHYH
«curapy» yrnepoga; ux nosefeHvie Ha MeTa, 1 runep-
YPOBHSX J1IErko npocnexuBaeTcs. LieHTpasibHas ce-
pa TaKkke Wn300paxeHa; «curapa» CcregyeT CBOeMy
00bI4HOMY X0y, a €€ KOMMaHbOHbl 0ObLEAVHAKTCS
B CEKCTET K OoKTeT. OBOWA d OCBOOOXAAET NATb Ter,
YeTblpe U3 KOTOPbIX Mbl Y)Ke BUAENN B TUTaHe Kak
KpecTbl U CEKCTET HAaTpWA, KOTOpble N306padKeHbI Nog
TUTAHOM; YeTbipe >Ke KeapTeTa BHYTPU 6O/bLUErO
LIapa Takxke CreaytoT MOLENM HATPUA U NPUBOAATCA
CHOBA.
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KpemHuin (puc. XVI, 1). B kpemHun 0BOMAbI
BbICBOOOX/AKOTCA M3 BOPOHOK Ha MPOTO-YPOBHe, a
ypesaHHas «curapa», UrparoLas posb NNCTa, Takke
ocBo6oXaaeTcs. OHa U YeTbipe «Curapbl», YCKO/b3-
aroLme 13 CBOMX OBOMLOB, CredytoT CBOeMY 00blY-
HOMY Xody pacnafa. KBUHTET U KBapTeT OcTaroTcs
BMECTe, a Ha MeTa-ypoBHe 06pasytoT [eBATMATOMHOE
Teno, JaBas CeKCTET M Tpuaay Ha runep-ypoBHe.

epmanuii (puc. XVI, 2, 4). Ha ueHTpasbHOM
Llape C ero AByMS «CUrapoHecyLyMmW» TeTpasfpa-
MU HaM He HY)XXHO 3aflepXKVBaThCs; TeTpasfapbl 3Tu
0CBOOOXKAATCA W CnefdyrtoT crnocoby pacnaga OK-
KynbTyMa, a LieHTpasibHble YeTbipe artoMa MpescTas-
NAKT KPECT HATPWS, BCTPEYEHHbIV HaMK 1 B TUTaHE.
Osoungpl (XVI, 4) Ha NPOTO-ypOBHE 0CBOOOXAAKOTCA,
N «curapa», Kak 06blYHO, pa3pblBaeTCs W cnefyet
CBOEMY MPUBLIYHOMY NyTW. [lpyrve Ha mMeTa-ypoBHe
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OCTarOTCA COEAVMHEHHLIMM M Pa3bMBatOTCA Ha runep-
YPOBHE Ha [Ba TPeyro/ibHMKa N KBUHTET.

OnoBo (puc. XVI, 3,4). 3aecb Ham Hy>XHO bygeT
PacCMOTPETb NNLLb K/MH, TaK KakK BOPOHKM — Te XKe,
4TO W'y repMaHus, a LeHTPabHbIN Liap — TaKol e,
KaK y TWTaHa, TO/IbKO OTCYTCTBYET BOCbMMATOMHbIi
LeHTp. KOHYC KnHa Mbl BCTpeuain y cepebpa, 1 oH
BbICBOOOXAETCS Ha NPOTO-YPOBHE. KNNH, Kak B LINH-
Ke, CTaHOBMTCA BGO/bLLIOIA CHEPOin C O4HUM CEMNTETOM
B LIEHTpe, a OCTaBLUMECS LUECTb TeN LMPKYIMpYHOT
BOKPYF HEro B pa3nyHbIX MNOCKOCTAX. OHW paspy-
LIAKOTCS, Kak MoKasaHo.

>Keneso (puc. IV, 1 n XVII, 3). Mbl yXe BCTpe-
Ya/ICb C POACTBEHHBLIMM YepTamMy 3TON KOHKPETHOM
rpynnbl, a Npyv uccnefoBaHUM Mpouecca pacnaja
eLlé ACHee YBMAUM TECHblE CBS3W, CYLLECTBYHOLME
B COrnacum ¢ Knaccugukaumen, KoTopoin Mbl 34ecb
cnegyem.

UeTbipHazLaTh 6/10K0B Xenesa Ha NpoTOo-ypOoBHE
pasbmBaroTCs, N Kbl BbICBOGOXAET CBOE COAep-
XXMMOe — KOHYC M TpX 0BOMJA, KOTOpble, KakK 06blY-
HO, CTaHOBATCA cthepamu. [1BafLATMBOCLMMUATOMHBIV
KOHYC CTaHOBUTCS YeTbIpEXCTOPOHHENR (urypon, a
OBOWAbl AEMOHCTPUPYHOT CBOE KpuCTannoobpasHoe
cofepxaHuve. Ha MeTa-ypoBHe OHM pa3brBatoTcs, Kak
MOKa3aHo Ha auarpamme, 1 Ha rmnep-ypoBHe BCe CBO-
AATCA K TpMagam 1 napam.

KobanbT (puc. XVII, 4). Osougpl y KobabTa
WAEHTUYHBI TEM, UTO Y XKeNie3a; BbICLUME XKe 0BOUAbI,
3aMeHSIIoLLYe KOHYC Xefe3a, MOCTOSIHHO AEMOHCTPU-
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PYHOT KpUCTa/110MoL06HbIe (DOPMbI, CTO/b NpUMeYa-
TeNbHbIE NO BCEI 3TOi rpynmne.

Hukenb (puc. XVII, 5). B BepxHeii cepe LieH-
TpanbHOro oBomga 61oka HabnogatoTes Asa 4onos-
HUTE/NbHbIX aTOMa — NMLLb OHW OT/IMYAKOT HUKeENb OT
KobanbTa.

Pytenunii (puc. XVIII, 1). HukHue oBonabl py-
TEHWS MO KOMMO3NLMM UAEHTUYHbI OBOUJAM XKesesa,
KobGa/IbTa U HUKeNS — UX MOXHO M3yUnTb Ha npume-
pe >enesa. BepxHue e oTmyatoTcs nwb fobasre-
HUeM Tpuagpl.

Poawnii (puc. XVIII, 2) cogepXuT cenTeT, KOTo-
PbIA MOXHO YBUAETb B Tese ¢ TUTaHa (CM. x B Aua-
rpamMme 419 TUTaHa) WU NWLWb 3TUM BblAENsSeTcs U3
CBOEN rpynnbl.

Mannagwii (puc. XVIII, 3). B nannagum atoT
CENTeT MNPOSAB/AETCA B KayeCTBe BEPXHel ciepbl B
KeOKIOM 0BOMfE BEPXHErO KO/bLia.

Ocmuin (puc. XVIII, 4). 3pecb Mbl He Haigém
HOBbIX COCTaB/AOLMX — Ha NMPOTO-YPOBHE OBOMABI
0CBOOOXAAKOTCS, BbINYCKass Ha MeTa-ypoBHE CO-
AepXallimecs B HUX Lapbl; BCe (POPMbl 3HAKOMbI.
«Curapbl», Kak 06bI4HO, OCBOOOXKAAOTCA Ha NPOTO-
YPOBHE, OCTaB/sAs CBON OBOWA NWLIb C YeTbIPbMs
cofepxalimmmcs B HEM cthepamu, KOTopble 00beaun-
HSAKOTCA B ABa AEBATUATOMHbIX TeNa, KaK B KPEMHUM
(cm. BblWwe).

Wpuguia (puc. XVIII, 5). 3necs BHOBbL MosBAS-
eTCcA KOHyC M3 21 aToma, Kak y cepebpa, 1 BeCb X0f
MOXHO NpOCNeAnTb Ha ero npumepe (CM. Avarpam-
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MeHTapyeB.

MnatnHa (puc. XVIII, 6). Onatb Habnogaem
TOT Xe KOHyC cepebpa. OcTasLuvecs
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[lBa Tena ¢ NpeAcTaBnsAKOT COOOI BapnaHT npaMuapl ¢
KBaJpaTHbIM OCHOBAHVEM — OAMH aTOM B BEPLLVHE W
Mo [Ba BO BCEX OCTa/IbHbIX yrnax. LLlap e — 3T0 HoBas
(hopMma, YeTbIpe TeTpasgpa Ha NPOTO-YPOBHE AAtOT OfHO
[BeHaLaTaTOMHOe Te/l0 Ha MeTa-ypoBHe. Ha runep-
YPOBHE Tef0 a PaCLLEnIfeTCa Ha Tpuagael; b 1 d cnepy-
FOT MOZE/IAM >Kefesa U KpeMHUS; d AaéT YeTbipe napbl 1
eAVHILLY, a e Pa3byBaeTCa Ha YeTbIpe KBapTeTa.

Kanuin (puc. XIX, 2). B kanmn noBTOpsieTcs
KMMH NATUS; LEHTPa/TbHBIA XKe Lwap AeMOHCTpUpyeT
«BO3AYLUHbIV LIap», Y)Ke 3HaKOMblA HaM MO as3oTy,
KOTOpbI Ha MPOTO-YPOBHE OKPYXXEH LLECTbIO TeTpas-
ApamMu, BbICBOGOXAAIOLLMMICA HA METa-yYpPOBHE 1 Be-
AyLwmmmn cebs, Kak y KobanbTa. Tak YTo 34eCb Mbl He
BCTPEYaeM HMYero HOBOrO.

Py6unauii (puc. XIX, 3). 3aecb CHOBa KIMH INTUS,
HEMHOI0 MOAM(MLMPOBaHHbBIN BBEAEHWEM 0BOMAA Ha
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MecTe BepxHeli chepbl; ()opMbl 34eCb HECKOMBKO He-
00bIYHbI, ¥ Ha MeTa-ypoBHe TPEYrobHMKN CeKCTeTa
obpalLatoTcs Apyr BOKPYr Apyra; Ha runep-ypoBHe
BCE TpUajbl pa3bmBaroTCca Ha napbl U eAUHNLI.

dTop (puc. 1V, 3 n XVII, 1). ObpalleHHble BO-
POHKM (pTOpa Ha MNPOTO-YPOBHE PaCLLENNATCS W
0CBOOOXAAIOTCA, «BO3AYLUHbIE LUIAPbI» TOXe OT-
M/IbIBAOT HE3aBMCUMO. BOPOHKM, Kak 00bIYHO, CTa-
HOBATCA Chepamu, M Ha MeTa-ypOBHe BCE BOCEMb
BbICBOOOXAIOT COAEpXKaLmecs B HUX Tefla — Tpu
KBapTeTa v Tpuagy. «LLapbl» pacrnagatoTcs 06bI4HbIM
o6pasom.

MapraHey, (puc. XVII, 2) He npeanaraeT HUYero
HOBOrO, Oyflyun COCTaB/IEH U3 «IUTUEBBIX K/MHLEBY
M «a30THbIX BO3AYLUHbIX LUAPOB».

X

V1. 3B&3gHas rpynna

MbI [OCTUIAN NOCNEAHEA rpynnbl 13 pacrnono-
XEHHbIX Ha BUTKax capa Yunbama Kpykca, KoTopas
06pasyeT «HEeWTpa/bHYH KOJOHKY»; BO3rNaBNseT
eé renuid, NpeAcTaBNsIOWMIA HEYTO B CBOEM poOfe.
OcTanbHble XXe MMEtT opMy NIOCKOI 3Be3abl (CM.
puc. 1V, 4) ¢ LeHTpoM, 06pa30BaHHbLIM NATLIO TETPas-
ApaMK, HECYLLUMMMW «CUrapbl», U LUECTbIO pacXofs-
wymMucs nanamn. Habnoganucs AecaTb YIEHOB 3TOW
rpynnbl NATbHO Napamy, B KXo M3 KOTOPOM OAUH
U/IeH NINLLb HEMHOTO OT/IMYAETCA OT APYroro, 3To: He-
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leann

Mera-
HEOH

AproH Mera-aprox

Puc. XX

OH, MeTa-HeOH; aproH, MeTa-aproH; KpUMnToH, MeTa-
KPUMTOH; KCEHOH, MeTa-KCEHOH; Ka/loH, MeTa-Ka/loH.
MocnefHsas napa u MeTa-)opMbl eLLé He OTKPbIThI XU-
MUKamu. Bce OHM NpUCYTCTBYIOT B MEpPUOANYECKOIA
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CMCTEME; EC/IN JKe PACCMOTPETb /yY 3Be3/bl B KaXKAOW
M3 NATU Mmap, TO MOMy4YMM CriefytoLlee KOMMYecTBO
aTOMOB:

40 29 224 363 489
47 106 231 370 496

MOXHO YBMAETb, UTO MeTa-(opMa BO BCEX CIly-
YasAX COAEPXKMT Ha 7 aTOMOB 60/ibLLe, YeM eé napa™.

enwnia (puc. 11, 5 n XX, 1) seMoOHCTpUpYeT fse
«CUrapbl», HecyLuye TeTpasapbl, W ABa BOAOPOAHbLIX
TPeyrofibHuKa — TeTpasApbl 06paLLaloTcs BOKPYT
ALeo6pasHOro LEeHTPanbHOrO Tena, a TPeyrofibHu-
KW, coBepLUas MofobHoe obpallieHve, BpaLLaoTcs 1
BOKPYT CBOVX COOCTBEHHbIX OCell. Bcé 3T0 npom3sso-
OWT NpYBNeKaTeNbHbI BO3AYLUHbIA BUA, OyaTO 3TOT
3NEMEHT CPOAHU (hesm.

Teani: ABa TeTpa’apa no 24 aroma 48
ABa TPEyroabHUKa no 9 atomos 18
UeHTpaAbHOe ANLO 6
Bcero 72
ATOMHbIW BeC 3,94
Yucnosoii Bec 7%/ 4,00

HeoH (puc. XX, 2 1 6) coaepXuT LIeCTb Nyyei,
MOKa3aHHbIX Ha puc. XX, 2, UCXOAALLMX U3 LLeHTpasTb-
HOr O Luapa.

%2 CtueeH dUNAMNC 3aMeyaeT, uTo aBTOPbI, BEPOATHO, OLUMBAUCH, Nona-

rad, 4to BCE /ly4u cojep>XaT paBHOe KO/INMYECTBO aTOMOB, YTO BbI3BaU/10
HETOYHOCTb B MOACYUETE 06LLEro MX KOMMYeCTBa. — IIpum. nep.
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Heox: wecTb Ayuen no 40 atomos 240
UEHTPaAbHbIN TETPA3AP 120
Bcero 360
ATOMHbIN Bec 19,90
Yncaosoii Bec 3%/ 20,00

MeTa-HeoH (puc. XX, 3 1 6) oTmyaeTcs OT CBO-
ero ToBapyLLa BBeEHNEM [OMONHUTENBHOIO aToMa B
KaOKAYH0 U3 rpynn, BXOAALMX BO BTOPOe Teso B Jly-
ye, U 3aMeHON OfHOW U3 Tpuag HeoHa CeMUaTOMHOM
rpynnoia.

Merta-Heon: wecTb Ayyen no 47 atTomos 282
LEHTPaAbHbIW TETPa3Ap 120
Bcero 402

ATOMHBIW BeC -
Uncnosoi Bec %/ 22,33

AproH (puc. XX, 4, 6 n 7) B CBOMX /iy4ax Co-
LepXuUT Teno b 63, y>ke BCTpeyaBLLeecs Ham B asoTe,
UTTPUK, BaHaAMN N HNOBWM, HO 3LECb HET «BO3AYLU-
HOro Lapa», KOTOpbli 0GHApPYXMTCA B KPUMTOHE
ero copogpyax.

Aprou: wecTb Ayyen no 99 atomoB 594
UEHTPaAbHbIH TETPa3Ap 120
Bcero 714
ATOMHbIN BeC 39,60

UYncnoson Bec ™/ 39,66
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MeTa-aproH (puc. XX, 5, 6 1 7) onatb xe fJe-
MOHCTPUPYET N1Wb 7 [OMO/HATENbHLIX aTOMOB B
KaXKioM Nyye.

Mera-aprou: wiecTb Ayye# no 106 aromos 636
UEHTPaAbHbIW TETPasAp 120
Bcero 756
ATOMHbBIN Bec -
Yucaosoil Bec 7%/ 42

KpunToH (puc. XXI, 1 n XX, 6 n 7) cofepxut
a30THbIi «BO3AYLUHbIA LUap», BbITATVBAOLMIACA B
HanpasneHnn Tena b 63. LleHTpanbHble TeTpasgpsbl
MMEOT 0BbIYHbIV BUS,

Kpunron: wecTb Ayyer no 224 atoma 1344
LEHTPaAbHbIW TETPAlAP 120
Bcero 1464
ATOMHbBIN BeC 81,20
YucnoBoii Bec 144/ 81,33

MeTa-KpUNTOH OT/IMYAETCH OT KPUMTOHA NNLLIb
3amMeHoi Tena z Ha y B KaXXA0M Nny4e 3BE3[bl.

MeTta-KpURTOH: WecTb Ayyen no 231 atoMy 1386
UEHTPaAbHbIN TeTPasAp 120
Bcero 1506

ATOMHbIH BeC -
Yucnoson sec ¢/ 83,66
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Puc. XXI

KceHoH (puc. XXI, 2 n 4, XX, 6 n 7) obnagaet
0COGEHHOCTbI0, KOTOPYH C HUM pa3densieT TOMbKo
KaJloH — Tenax 1y aCMMETPUYHBI, NPUYEM Y OfHO-



I'naea II1. Ilo30neiimue uccnedosanusn 173

ro B LIEHTpe TpU aToMa, a'y Apyroro — fipa. He siBns-
eTCS /N Lie/blo 3TOro COG/IOCTU OT/IMYME OT CBOETO
COTOBapULLA Ha 7 aTOMOB?

KceHoH: wecTb Ayyer no 363 atoma 2178
LUEHTPaAbHbIN TETPA3Ap 120
Bcero 2298
ATOMHbIA BEeC 127,10
UYncnosoi Bec 2%/ 127,66

MeTa-KCeHOH OT/IMYaeTCs OT KCEHOHA NULLb 3a-
MEHOM x W y Ha [iBa Z.

Mera-KCeHOH: LwecTb Ayye#n no 370 atomoB 2220
LeHTPaAbHbIA TETPa3’Ap 120
Bcero 2340

ATOMHbIN Bec —
Uucnosoi Bec 2340/ 130

KanoH (puc. XXI, 3 n 4, XX, 6 1 7) cogepxut
NO6ONbITHBIA KOHYC, Y KOTOPOro eCTb HEYTo BpoAe
XBOCTA, KOTOPOro Mbl 60/bLIE HUTAE He Habnofam;
X Wy OEMOHCTPUPYIOT TY XX€ aCUMMETPUIO, YTO U B
KCEHOHe.

Kaaon: LWecTb Ay4er no 489 atomoB 2934
LUEeHTPaAbHbIW TeTpasap 120
Bcero 3054
ATOMHbIH BEC

Yucnosoit Bec %Y/ 169,66
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MeTa-Ka/loH OnsiTb OT/INYAETCS 3aMeHOW x U y
Ha ABa z.

MeTa-KaAoH:  LuecTb Ayuen no 496 atomoB 2976
ueHTpanbHbIM TeTpasap 120
Bcero 3096
ATOMHbIN BecC -
UncnoBoit Bec %%/ 172

B BO3ayxe KOMHaTb! J0BO/IbHO MPUINYHOIO 06b-
émMa 6b110 0OHapy)XeHO BCEro /MLLb HECKO/bKO aTo-
MOB Ka/lI0Ha 1 MeTa-KasloHa.

MpeactaBnsieTca  HewenecoobpasHbIM  Npocre-
XMBaTb pacLuensieHne 3TUX 3/1EMEHTOB, MOCKO/bKY
BCE VX KOMMOHEHTbI HaM 3HaKoMbl. CnoXHble rpyn-
nbl—a 110, b 63 1 ¢ 120 66111 NOAPOBHO pa3obpaHsbl
Ha NMpejbIayLLIMX CTpaHMLax.

M3 noka 4To mnccnesoBaHHbIX Hamu 3N1EMEHTOB
OCTaN0oCb PacCMOTPeTb TOMbKO paavin. Ceilvac Mbl
ero OnmLUeMm, 1 3TO 3aBEPLUMT AaHHYO CEpUI0 Hab/to-
[eHWA. XoTa 3Ta TulaTeNbHO MpoBeAgHHas paboTa
HEn36eXXHO MoMy4mnnacb HeCOBEPLLUEHHONW, OHa ByaeT
OLeHeHa B OyayLuem, Korja Hayka CBOMMM CpeacTBa-
MU MOATBEPAWT 3TU WUCCMEA0BAHUS.

MOXXHO 3aMeTUTb, YTO BbIYVC/IEHHbIE HAMMW aTOM-
Hble Beca MOYTM HEM3MEHHO HECKO/bKO MPEBbILLAKOT
O6LLENPUHSATbIE; UHTEPECHO, YTO B NOCNEAHEM OTYé-
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Te MeXAyHapoAHo komucenn (3a 13 Hosbps 1907 r.),
ony6nmkoBaHHOM 25 siHBapst 1908 r. B «Tpyaax J1oH-
[OHCKOro Xummnyeckoro O6uiectsa», T. XXIV, Ne 33,
BeC Bogoposa npuHAT 3a 1,008 BmecTo 1. 310 MOXeT
HEMHOI0 YBE/IMYNTL BCE O(IMLMANBHO NPUHATbIE Be-
ca, TakuM 06pa3oMm, antoMUHKIA Bo3pacTaeT ¢ 26,91 ao
27,1, cypbma — ¢ 119,34 o 1202 n 7. 4.

Xl

Paawii

Paauin meeT (hopmy TeTpasgpa, U UMEHHO B Te-
TpasganbHoi rpynne (cM. pasgen 1V) Mbl Hailgém ero
GAKaMLLMX COpoANYelt — KarlbLWiA, CTPOHLMIA, XPOM
N MONMGAEH BeCbMa 6/IM3KO HaMOMMHAKOT €ro CBOUM
BHYTPEHHMM YCTPOICTBOM, 1 K HUM MOXHO A06aBUTb
TaKkKe LUWHK U KagMuUiA. Y pagusi CNOXHas LieHTpab-
Has cthepa (puc. XXII), HeoOblYailHO ApKas 1 XXMBas;
BMXPEBOE ABWXKEHME CTOMb ObICTPO, YTO MPOACIKU-
Te/lbHble W TOYHble HAGMOLEHWA 3aTPYAHWUTENbHbI.
3Ta cthepa 60/1€€ KOMNAKTHA, YEM LiEHTPa/IbHas YacTb
JpYrviX 3NeMEHTOB, M ropasgo 6osbLUe B NPOMOPLMAX
MO OTHOLLIEHMIO K BOPOHKaM 1 K/IMHbAM, YEM B Cyyae
BblILLEHa3BaHHbIX 3/IEMEHTOB — cpaBHeHue ¢ puc. VIII
MOK&XXET, YTO BOPOHKM Y HUX ropa3fo 6osbLue LEeH-
TPOB, B TO BPeM# KaK Yy paaus guameTp cepb! v 4/IMHbI
BOPOHOK N K/IMHLEB MOYTK paBHbl. CepAue 3Toi cde-
Pbl COCTOUT W3 LIapa, COAEPXKaLLEero 7 aToMoB, NPUHK-
MatOLLIEro Ha NMPOTO-YPOBHE NPU3MATUYECKYHD (hopMy,
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Papuin — ueHtp u3 819 aTtomos

— == —

Puc. XXII

[EMOHCTPUPYEMYIO B KaaMWUKW, MarHum v cenieHe. LLlap
3TOT HaXOAWTCA B LIEHTPE [IBYX KPECTOB, KOHLbI KOTO-
PbIX MNPeACTaB/eHbl COOTBETCTBEHHO TPEXaTOMHbIMM
W [ABYXaTOMHbIMX rpynnaMu. Bokpyr 3Toil cdepsl
paguanbHO PacnofioXeHbl 24 cermMeHTa, Kbl K3
KOTOPbIX COAEPXKUT MATb TeN — YeTblpe KBUHTETA U
CEnTeT, a TakXe LIeCTb aTOMOB, CBOOOZAHO M/1aBaOLLIMX
yepe3 yCTbe CerMeHTa B rOpPU30HTa/IbHOM Harpas/ie-
HUWM — TaK1M 06pa3oM, y 3TOI chepbl MMeeTCs Kak Obl
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Paguin — BopoHKka u3 618 atomoB

Puc. XXII1

MOBEPXHOCTb 13 aTOMOB. Ha MpOTO-ypOBHE 3TW LLECTb
aTOMOB KaX[0ro cermeHTa co6uparotcs BMecTe, 06-
pasys «Curapbl». B CTPEMUTE/IbHOM MOTOKE OAVH U3
3TWX aTOMOB WMHOTAA OTPbIBAETCA, HO 06bIYHO, XOTS U
He BCerza, OH 3aMeHsieTCs NyTEM 3axBaTa fjpyroro, Ko-
TOpbIi BNETAET Ha BaKaHTHOE MECTO.

Kaxpas 13 YeTbIpéx BOPOHOK, Kak 06bIYHO, pac-
KpbIBAaeTCs Ha MOBEPXHOCTW TeTpasapa — OHU Ha-

7 OKKyNbTHas Xumus
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MOMVHAIOT BOPOHKM CTPOHUMA W MONU6AeHa, HO
COfiepXaT Mo TP KOMOHHbI BMECTO YeTbIpéx (pwc.
XIIIT). BHYTpU KONOHKM OHW pacronaratoTcsl He ps-
[OM, a Kak Obl Mo yrnam TpeyronbHuKa. Copepa-
LLMecs B HUX Tefla XOT U MHOTOYUCNEHHbI, HO BCE
COfepXaT 3HaKoMble (hOPMbl.

KnnHbs nepemexxatoTcsi C BOPOHKaMU U yKasblBa-
tOT Ha YI/bl TETPA3Apa, Kak B LMHKE U KaLMUW; KaXK-
OBl TaKOW KMH COAEPXMT MO TPU KAUHA INTUSA (CM.
puc. XIX) ¢ fecaTMaTOMHbIM KOHYCOM WM YallKOA
HaBepXxy, nnasatoLLeid Hag aTumm Tpems (puc. XXIV).
«J1enecTKM» WNU «Curapbl» AUTUA CYLLECTBYIOT B
LIeHTpalbHOM LUape B BuAe M/aBarolyyx aToMoB, a
YeTbIpEXaTOMHbIE TPYNMbl, 06pasyloLye NIMTUEBYHO
«MNaCTUHY», MOXHO YBUETb B BOPOHKAX, TaK YTO B
pagun nNpeacTasieH BECb IMTUNA.

Ho goctaTtoyHO O ero yctpoiicTee. BecbMa nto-
OOMbITHLINA pPe3ynbTaT, KOTOPbLIA NoKa YTo He Habsto-
pancs rae-nmbo ewé, npoumcxoauT M3-3a HeobbluHO
ObICTPOro BpaLLeHMs LeHTpanbHOW cdepbl. Obpa-
3yeTcA HeYTo BPOJE BMXPSA, U B BOPOHKAaX YCTaHaB-
NINBAETCA MOCTOSHHAA M MOLLHas Tara. Ewo yactuupbl
BTATVBAIOTCA W3BHE BOBHYTPb WM HOCATCA BOKPYr
cthepbl; Temriepatypa WX 3HAYUTENIbHO MOBbILLAET-
Csl, U OHW C CW/IOM BbICTPENMUBAIOTCA Yepe3 K/IMHbA.
AIMEHHO 3TU «paKeTHble CTPyu» WHOr4a OTpbIBalOT
aToMbl OT NMOBEPXHOCTU Cepbl. ITU «4aCTULbI» MO-
ryT GblTb atoMamu WU Tenamy Kakoro-Huoyab 13
3(IMPHbLIX YPOBHEN; B HEKOTOPbIX C/y4YasxX OHW pac-
LennaTCcs 1 06pa3yroT HOBble KOMOMHaLUMKN. Paauii
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NpeacTaBnseTcs NOUCTUHE BOAOBOPOTOM TBOPYECKOW
[EeATENbHOCTN — BTATVIBAOLLMWIA, PAaCLLENAIOLLNIA,
BHOBb KOMOVHVPYIOLLMIA 1 BbICTPENIMBAIOLLMIA — 3TO
camblii HeOBbIYHbIA 371EMEHT.

Paauit: 4 BopoHkK no 618 atomos 2472
4 xAMHa no 199 atomos 796
ueHTpaabHan cpepa 819
Bcero 4087

ATOMHBbIN Bec -
Yucnosoi Bec 057/ 227,05

®



['naga IV
0P MPOCTPAHCTBA

MHOro AWCKYCCUil, 0COBEHHO MeXAY (h13mMKaMu
N XMMUKamK, 6bII0 0 NPUPOLe TOI Cy6CTaHUMK, KO-
TOPOMA, COrNacHO Hay4HbIM rMnoTesam, AO/MKHO ObITh
HarosIHeHo BCE nNpocTpaHcTBO. OfHa CTOpPOHA HacTa-
MBaeT Ha TOM, YTO OHa GECKOHEYHO TOHbLLE Camoro
pa3peXXeHHOro rasa, abCoMTHO fULIEHa TPEeHUs W
Beca; [pyras 3asB/isieT, YTO OHa MN10THee, YeM camoe
TBEpLOe Teno. CumMTaeTcs, YTO B 3TOM Cy6CTaHLMM
MepBUYHbIE aTOMbl MaTepuy M1aBaloT MoAo6HO Mbl-
/INHKaM B CO/IHEYHOM Jly4e, a CBET, TensaoTa v anek-
TPUYECTBO Mo/aratTcs eé BubpaLmsamu.

Teocodumueckune uccnegosatenun, UCnonb3ys me-
TOfbl, KOTOPbIX HET B PacropsXXeHWn (U3n4eckomn
HayKW, O6HapY>XwWnu, 4To 3TU rUMNoTe3bl UMEKT OT-
HOLLIEHWE K IBYM COBEPLUEHHO Pa3/IMYHbIM U OTLENb-
HbIM pa3psagaMm fBNeHWin. bygyun CnocobHbI UMETb
[eno C COCTOAHMAMU MaTepun 6osiee TOHKUMU, Yem
ra3oo6pasHoe, OHV 06HaPYXXW/K, YTO MMEHHO Yepes3
BMOpaLUM 3TON TOHYalLLe MaTepumn OIS Hac Mpo-
ABNAKOTCA CBET, TEMNn0Ta U 3NeKTPUYECTBO. YBUJEB,



182 A. bezanm, Y. Jleooumep. OKKY/IbTHAA XUMHUA

YTO MaTepus B 3TWUX BbICLUMX COCTOSAHUAX BbIMO/HSET
(hYHKUMW, NpUNUCLIBAEMblE 3PMPY HayKK, OHK (BO3-
MOXXHO, HEOCMOTPUTENbHO) Ha3BaiM 3TU COCTOSHUS
3MpHbLIMK, OCTaBLUUCL, TakMM 06pa3oM, 6e3 Noaxo-
JALLEro HavMeHOBaHWA 4115 TO Cy6CTaHLUMK, YTO Bbl-
MOJHSAET APYTYH YacTb TPe6OBaHWIA HayKK.

[aBaiiTe BpeMeHHO Ha30BEM eé xoiitonom, MO-
CKO/IbKY OHa HanosfHAeT TO, 4TO Mbl MNPUBbLIKAU
Ha3blBaTb MyCTbIM NPOCTPaHCTBOM™. TeM, uem Myna-
NPakpuTN UK «MaTepb-MaTepus» ABISeTC A1 BCER
HEMOCTMXXUMOI COBOKYMHOCTU BCEMIEHHBbIX, KOWIOH
ABNSETCA N9 Halleil KOHKPETHOM BceneHHoW — He
npocTo Ans COMHEYHON CMCTEMBbI, HO A5 OrPOMHON
COBOKYMHOCTK, BK/KOYatoLLel BCe BUAMMbIE COMHLA.
Mexay KOWIOHOM W MynanpakpuT LO/KHbI CyLue-
CTBOBaTb Pas3MyHbIe CTafuu, HO celivac Mbl He pac-
nonaraeM npsMbIMK CPeAcTBaMK A/ OMpefenieHuns
NX KONMYECTBA WM BbISCHEHWSI Yero-nnbo OTHOCU-
TEeNbHO UX.

OfHaKo B ipeBHEM OKKY/IbTHOM TpakTaTe Mbl Yu-
TaeM 0 «6ecLiBETHOM [yXOBHOM (h/1tOMAe,... KOTOPbIiA
CyLLeCTBYeT MOBCtOA4Y W 006pasyeT MepBOOCHOBY, Ha
KOTOpOl nocTpoeHa Hawa CosnHeyHas cuctema. BHe
nocnefHei OHa HaxoauTCs B NepBO3AaHHON uMcToTe
NWb MeXay 3Bé3aamu BceneHHOMM... MocKobKy aTa
cybCcTaHUmMa MHOrO pofa, Yem W3BEeCTHasd Ha 3emse,
obuTatenu nocnegHen, cMoTps uepes He€, B CBOEM
WNKO3UN U B HEBEXXECTBE BEPAT, YTO 3TO MYCTOe Mpo-

*® OT rpey. kothog; — NyCTOW, NoNbIA. — Mpum. nep.



I'nasa 1V. O¢up npocmpancmea 183

cTpaHcTBO. HO BO BCeli 6ecnpeaenbHoin BceneHHON
HEeT W HW Ha Nasiew, mycToro NpocTpaHcTea»>. B aToM
TpakTaTe roBOPUTCH, YTO «MaTepb-MaTepus» Mpoms-
BOAWT 3TOT 3(hvp NPOCTPaHCTBA Ha CeAbMOV CTEMEHM
YNNOTHEHMSA, N CKa3aHO, YTO 3TO U ABNSAETCA «Belle-
CTBOM» BCEX MPEAMETHbIX COJHLI,.

Mpwn nto6OIA [OCTYNHOW HaM Cune 3peHust aToT
KOWMOH NpeacTaBnseTcs OAHOPOAHLIM, XOTS, BO3-
MOXXHO, OH BOBCE W He TaK0B, MOCKO/bKY OLHOPOA-
HOCTbHO MOXET 06M1afaThb OAHa /MLIb MaTepUHCKas
cybcTaHumMA. BHe BCAKOM Mepbl OH NIOTHee N060ro
M3BECTHOr0 HaM BeLLecTBa, GECKOHEYHO MNOTHee —
ec/in Ham MO3BO/IMTENIbHO TakKoe BbIP&XXEHWE; OH
HACTO/MbKO MNOTHEE, YTO, MOXOXKE, MPUHAANEXUT K
Apyromy Tumy wim nopsgky nnoTHocTu. W BoT ca-
MblIli NOpPasnTeNbHbIA U3 Pe3ynbTaToB 3TOr0 UCCNeAo-
BaHWS: Mbl MO 6bl OXWAATb, YTO MaTepus ABNSETCA
YMNOTHEHMEM 3TOrO KOWM/OHA, HO 3TO BOBCE HE Tak.
Matepust — He KOWMOH, HO omcymcmeue Koulona,
M Ha NepBbli B3N KXETCA, YTO MaTepus W npo-
CTPaHCTBO MOMEHANNCL MecTamu, W nycToTa cTaia
TBEPAbHO, & TBEPAb — NYCTOTOMA.

UTobbl NOHATb 3TO fACHEe, faBaiiTe uccregyem
NEepPBUYHbIA aTOM (3nMYecKoro nnaHa (Havano rn. 1).
OH COCTOWT W3 [eCATW KONel, U NpPOBOAOB, OTAENb-
HbIX APYr OT Apyra v HUr4e He COMPUKAacatoLLMXCS.
Ecnm 0gHO 13 HMX B3SiTb B OTAENbHOCTY, pacnyTas ero
crneynduyeckyto CnMpasibHY YKIagKy U pasfoxuB

¥ Uutupyetcsa no «TaiiHoii gokTpuHe» E. M. Bnasatckoii, T. I, ¢. 309.
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Ha NI0CKOW NOBEPXHOCTW, MOXHO OyAeT yBUAETb, YTO
3TO 3aMKHYTbIN KPYr — MIOTHO CKPYYeHHbIA 6ecKo-
HeYHblIli BUTOK. CaM OH NpeacTaBnseT co6oi cnmpasb,
nmetoLLlyto 1680 BUMTKOB, — WX MOXHO pa3BepHYTb B
eLé 6onbLIMIA Kpyr. STOT NPOLLECC MOXHO MOBTOPUTH
CHOBa, MOMYYMB eLlé 6ONbLUYI0 OKPYXHOCTb, U 3TO
MOXXHO NOBTOPATb, MOKa He Pa3BepHYTCS BCE CEMb Ha-
60poB CNNPWAN, MOMYYMB TUFAHTCKYIO OKPYXXHOCTb
M3 TaKMX Me/byailmMX TOYEK, Kakue TOMIbKO MOXKHO
NpescTaBUTb, MOAOOHBIX XXEMUYXKXMHAM, HaHWU3aHHbIM
Ha HEBUAWUMYIO HUTb. DTW TOYKM CTONb HEBOOGPa3w-
MO MaJbl, YTO TpebyeTcs MHOrO MUIMOHOB UX, YTO-
Obl COCTaBUTb OAVH MEPBUYHbIA (DU3UYECKNIA aTOM, U
XOTS UX KONMUYECTBO BPSAL /M MOXHO NIErKo yCTaHo-
BWTb, HECKOMbKO Pa3NYHbIX CMOCOOOB BbIUYMC/IEHUA
[al0T NpUGM3NTENbHO YeTbIpHaALaTh MWUIINAPLOB.
Mpy CTONb OFPOMHBIX YMCNaxX OYEBWAHO, YTO HemMo-
CPEeLCTBEHHbIV MOACYET HEBO3MOXEH, HO, K CHACTbHO,
pa3Hble 4YacTX aTtoma [OCTaTOYHO MOXOXM ApYyr Ha
Apyra, 4YTo MO3BOMISET MPOU3BECTU MOACYET C He Ta-
KO y)X GO/bLLOIA MOrpeLuHOCTbI0. ATOM COCTOUT U3
[EeCATN TakUX «MPOBOLOB», KOTOPbIE €CTECTBEHHbLIM
o6pa3oM noapasfenalTca Ha ABe rpynnbl — TpU
6onee TONCTLIX M 3aMETHbIX U CeMb 60Mee TOHKMX,
KOTOpble COOTBETCTBYIOT LBETaM W M/aHeTam. 3Tu
nocneaHvie NPeacTaBAsaoTCs UAEHTUYHLIMUA NO CBOE-
My CTPOEHWIO, XOTS MPOTEKAOLLME Yepe3 HUX CUbl
[O/MKHbI OTIMYATLCA, MOCKOMbKY Kaxgas Haunbonee
OXOTHO OTK/IMKaeTCA Ha CBON COBGCTBEHHbIV 0COObIN
Habop BMOpaumid. MpsAMbIM NOACYETOM 6bINIO BbISICHE-
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HO, YTO YNC/IO BATKOB WM CMIMPWAN NEPBOTO NopsiKa
B K&XJOM «NpoBOAe» paBHO 1680, M COOTHOLLEHWE
pa3HbIX MOPSAKOB CNVPUAN APYT K APYTY BO BCEX WUC-
CNeflOBaHHbIX CNy4asX BCerja paBHO M COOTBETCTBY-
eT KO/IMYECTBY TOYEK B MEPBUYHON CIMPW//IE CaMOro
HU3KOro Mopsifka. ATO 06bIYHOE CEMEepPUYHOe NpaBu-
10 TOYHO BbIMO/HAETCA Ha BCeX 60/iee TOHKUX BUTKAX,
HO UMeeTCA N0BONbITHAA BapuaLms, KacatoLasncs Ha-
6opa, cocTosAwero n3 Tpéx. Kak BUAHO M3 PUCYHKOB,
OHW OYEBUAHO TO/NLLE M 6onee 3aMeTHbI. JTO Bbl3Ba-
HO NPUPOCTOM (CTONMb HE3HAYUTENbHBIM, YTO OH ene
3aMeTeH) MPOMOPLMOHAIbHOTO OTHOLLEHWS Of4HOrO
nopsigKa CMpUAN K ApyroMy M KOJM4ecTBa TOYeK B
camoii npeaenbHO. ITOT NPUPOCT, COCTaBNSAOWMIA B
KaKoM cnyyae He 6onee 0,00571428 oT 06LLEro Ko-
/INYecTBa, MO3BOMSET 3TOM YacTW aTtoMa MpeTepneTb
HEKOTOpOe M3MeHeHVe — (PaKTUYECKN ObiTb B MPO-
Liecce pocTa, NO3TOMY eCTb OCHOBaHMWe Npeanonarats,
yTo TpW 6O/Ee TONCTbIE CNVPan NePBOHaYaIbHO Ha-
MOMUHaNN apyrue.

MocKonbKy Hab/ofeHe MOKasblBaeT HaM, 4TO
KeOKAbIA (PU3NYECKMIA aTOM MpeSCTaB/eH COpoKa fe-
BATHIO acTpasibHbIMM aTOMaMW, KaXKAbliA acTpasibHbIi
aTOM — COpOKa AEBATbIO MEHT/bHbIMU, a KaXplii
MEHTa/bHbIA — COpOKa AeBATHIO aToMammn OyAaxuye-
CKOrO N/aHa, 34eCb MEHT MECTO HECKOMBbKO PSAO0B pe-
YNSPHbIX NPOrPeCcCUii, M eCTECTBEHHO NPEANONOXKNTb,
YTO 3TV PAABI NPOLO/MKAKOTCA U Aanee — TaM, FAe Mbl
Y)XXe He MOXEM WX Habntogatb. 3TO NPeAmnonoXeHne
CTaHOBWTCA eLé 6onee BEPOSTHLIM B CWTY TOrO, YTO
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€CNM Mbl MPUMEM OfIHY TOUKY 3a TO, YTO COOTBETCTBY-
eT aToMy CeflbMOro, UM BbICLLEr0 13 HALUMX M1aHOB
(kak 6blN0 MpeANoXeHO B «[lpeBHe MyapocTu», C.
42) 1 NpUMEHUM YMHOXEHWE, NOMOXKMB, YTO 49 Takmx
TOYEK 00pasytoT atoM Ha CrefytoLlem, Wan LIeCcToM
nnaHe, 2401 —
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HbIX aTOMa, a coomeéemcmeyen UM — B TOM CMbIC/E,
YTO MPOSBNSAIOLLAACA Yepe3 Hero cuna Morna bbl Bbl-
PasnTbCS Ha 3TUX BbICLLUMX YPOBHSIX, 3HEPreTU3Npys
COOTBETCTBEHHO YKa3aHHble KOMMYEeCTBA aTOMOB.

MpeacTaBnseTcs, YTo 3TV TOUKM UK BYCHHbI SB-
NAKTCA COCTABAIOLLMMI BCAKOV MaTepUm, 0 KOTOPOIA
Mbl XOTb YTO-/IM60 3HaeM, — acTpasibHble, MEHTa/Ib-
Hble U OYAAXMYECKME aTOMbl MOCTPOEHbI U3 HKX, TaK
YTO Mbl BMO/IHE MOXEM CUMTaTb WX (hyHAAMEHTaslb-
HBbIMU eJMHILLAMI, OCHOBOMN MaTepun™.

Bce 3T eAMHMLBI OAMHAKOBbLI, OHW Chepuye-
CKMEe 1 MMEOT COBEPLLEHHO NMPOCTOE CTPOeHNMeE. XOTs
OHM — OCHOBa MaTepumn, CaMi OHW — He MaTepus;
3TO He KUPMNYMKK, a Ny3bIpbK. OHU He HaNOMUHAKOT
NeTatoLLMe MO BO3AyXY Mbl/IbHbIE My3bIpK, COCTOSILLME
3 TOHKOI NNEHKM BOAbl, OTAENAOLLEN BHELLHWIA BO3-
AyX OT BHYTPEHHEr0 ¥ MMEIOLLE/ 1 BHYTPEHHIOHO, 1
BHELLHIOK NOBepXHOCTU. OHM cKopee NoAo6HbI Tem
My3blpbKaM, KOTOpble BO3HMKAlOT B BOAE W eLlé He
JOCTUININ MOBEPXHOCTM — TeM My3blpbkaM, 0 KOTO-
PbIX MOXHO CKa3aTb, YTO Y HUX TO/IbKO 0AHa MOBepX-
HOCTb — BOAbl, OTTECHEHHOW COAEPXKaLLMMCS B Heil
BO34yXOM. TOYHO TaK e, KaK Takue Ny3bIpbKi — He
BOJA, a MLWb MecTa, rae BoAa OTCYTCTBYET, Tak M 3TU
eVHULbI — He KOWIOH, a OTCYTCTBME KOWIOHa —
MPOCTO 30HbI, FAe ero HeT — MaBaloliMe B HEM
% CnepyeT NOMHUTBL, UTO, Kak yKasblBaeTcsl B «TaliHoi OKTPUHE», BCe
Hallin cemMb NfiaHOB ABNAKOTCA NULLIbL nojgniaHaMmu KOCMWUYECKOro (*)VI3I/I-
YEeCKOro nnaHa, NOToMy, X0TA 3T TOYKN N MOXKHO CHUTaTb MnpeaeibHbIMU

aToMamm s KOCMUYECKOr0 (DM3UUECKOrO M/1aHa, B a6COMIOTHOM CMblcre
OHW BCE XXe He SBAOTCA npesenom. — Ipum. nep.
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«MATHBILIKA HWYEro» — Beflb BHYTPEHHOCTb 3TUX
My3bIpbKOB MPOCTPaHCTBa NMPeACTaBNseT A4S CaMoro
MPOHNLLATENLHOTO 3PEHMS, KOTOPOE Mbl MOF/IN TOMbKO
K HAM MPUMEHUTb, aGCOMOTHYHO MyCTOTY.

370 NOPasUTENbHbIN 1 NMOYTU HEMbBICIMMBbIV (haKT.
Matepysi — 3TO HWUYTO, NPOCTPAHCTBO, MOMYYEHHOE
BbITECHEHNEM GECKOHEUYHO N/IOTHON Cy6CTaHLmM;
®oxaT NMOUCTUHE «KOMAET AblPbl B MPOCTPAHCTBE»,
3TV [blpbl — 3(heMepHOe HUYTO, Ny3bIPK, 13 KOTOPbIX
MOCTPOEHbI «TBEPAbIE» BCENEHHbIE.

Uem e Toraa SBSOTCS 9TU Ny3bIpbKi, a Tou-
Hee, KakoBO MX COflepXKaHue, Cina, KoTopasi Crnoco6-
Ha HaflyTb MNy3blpbKW B CYGCTaHUMM 6GECKOHEUHOI
MNOTHOCTM? [IpeBHME Ha3blBanM 3Ty CUNY «[bIXaHu-
eM», 1 MOXOXe, 3TOT CUMBO/ CBUAETENLCTBYET, UTO
NPVMEHVBLLIVE €70 BWAENN 3TOT KOCMWUYECKUI Mpo-
Llecc, Npu KoTopoM Jloroc BbIAOXHYN B BOAbl MPO-
CTPaHCTBa, CO37aB My3bIPbKU, 13 KOTOPbIX CTPOSTCS
BCEMIEHHbIE. YUEHbIE MOTYT Ha3BaTb 3Ty «Cuny» Kak
YrOf]HO, Ha3BaHWsi — 3TO HUYTO; [/1s Hac, Te0CO(0B,
3TO AblxaHue Jloroca, XoTs Mbl He 3HaeM, 10roc 3To
Halleii ConHeYyHol CUCTEMbI WM ellé 6onee Mory-
LLIECTBEHHOE CYLLECTBO; CKOpEe BCEro, 3T0 MMEHHO
rnocnefiHee, MOCKOMbKY B  BbILLIENPOLMTAPOBAHHOM
OKKY/IbTHOM TpaKTaTe CKa3aHo, YT 3TO /blIXaHWe CO-
CTaBNsieT Cy6CTaHLMIO BCEX BUAVMBIX COJHL,

[pixaHye Jloroca — BOT CWMa, YTO HamosHsSeT
3TV MPOCTPAHCTBA, 3TO €ro CKNa CAEPXKMBAET yxKac-
HOE JaB/eHVe KOOHa, OHW MOJHbI €ro XKU3HbI0, UM
CaMVM, 1 BCE, UTO Mbl Ha3blBaeM MaTepyeid, Ha BbiCO-
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KOM WM Ha HU3KOM M/aHe, MPOHUKHYTO GOXeCTBeH-
HOCTbIO; 3TV efUHULbI CUMbI, XXWU3HW, KUPNNYNKN, N3
KOTOpPbIX OH BbICTPauBaEeT CBOK BCE/IEHHYIO, ABNAOT-
Cs CaMOiA ero YKn3Hbto, paccestHHOM B NMPOCTPaHCTBe,
N BEPHO HamucaHo: «f YCTaHOBWU/ 3Ty BCEMEHHYIO
yacTbto cebs». A Korfa OH BOEpET CBOE AblxaHue, BO-
[bl NPOCTPaHCTBA COMKHYTCA ONATb, U BCEfIeHHaA UC-
yesHeT. JTO TO/bKO AblXaHue.

[blxaHvie, co3fatollee 3TV My3blPbKW, BMOSHE
OTNYHO OT TPEX U3NNUSAHUIA, N XKN3HEHHbIX BOsH,
CTO/Ib 3HAKOMbIX M3y4atoLLMM Teocoqputo, 1 3a40/ro
UM npegLlecTsyeT. NepBas XXM3HEHHAs BONHA NOAXBa-
TbIBAET 3TV My3bIPbKK U, 3aBUXPAA UX, NPUAAET UM
pasnuyHble PacrofioXeHus, HasblBaemble HamMu aTo-
Mamu pas/IMyHbIX M1aHoB, COBUPAET NX B MOJIEKY/bI,
a Ha (PU3MYECKOM NaHe — B XVIMUYECKUNE 3/IEMEHTBI.
Mwupbl CTpoATCA M3 3TUX NYCTOT, MPeACTaBNAIOLLMX-
CA HaM «HUYEM», HO ABNSAOLWMXCA GOXECTBEHHON
CWUNoN. ITO MaTepusi, chenaHHas nU3 eé OTCyTCTBMA.
Hackonbko BepHbIMU 6biK 3asBneHus E. M. b., cae-
NaHHble et B «TallHOW [OKTpUHe»: «MaTepus — He
YTO MHOE, KakK COBOKYMHOCTb aToMuyeckux cun» (l11,
398). «byaaa y4usn, 4To nepBUYHas CyobCcTaHLmMs BeY-
Ha 1 Hem3meHHa. E€ NpOBOAHNK — YMCTbIN CUSIOLLWIA
atump, GecripeenbHoe 1 6eCKOHEYHOe NPOCTPAHCTBO,
He MycToTa, MPOWUCXOAALas OT OTCYTCTBUS BCEX
(hopm, HO HanpoTMB, ocHoBa Bcex qopm» (11, 492).

Kak »MBO ¥ Kak 6e30IMOB0YHO 3TO 3HaHWe npu-
6/1MKaeT K HaMm BENIMKOE YUeHue 0 Maiie, 0 HeBEYHO-
CTW W HepeaslbHOCTY BCEX 3eMHbIX BELLEi 1 0 KpaliHe
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o06bmaHuMBOI npupoge Buammoctu! Korga kaHaupat
Ha MOCBALLEHNE Ha caMOM fene sudum (a He MPOCTO
BEpPWT), YTO TO, YTO BCErga KasasioCb emy MyCTbIM
MPOCTPaHCTBOM, B [eWCTBUTENbHOCTU — TBEpAas
macca HemnocTWKMMOW MNNOTHOCTW, a MaTepus, Ka-
3aBLUAACA eAWMHCTBEHHONM OCA3aeMON W onpefenéH-
HO OCHOBOW BCEX Bellell B CPaBHEHUW C 3TUM He
TONMbKO pa3pexeHHa, Kak TOH4alilas TKaHb (nayTtu-
Ha, cBMBaeMas «OTLOM-MaTepbto»), HO B AeNCTBU-
TeNbHOCTN COCTOUT U3 MYCTOTbl U HAYTO — CaMOro
OTpULAaHMS MaTepumn, — TOrAa OH BMepBble y60KOo
OLEHMBAET HUKYEMHOCTb (DU3NYECKUX YYBCTB B Ka-
YecTBe NPOBOLHMKOB K UCTUHE. W eLg sicHee CTaHo-
BUTCS BENVKO/ENHaA YBEPEHHOCTb B UMMAHEHTHOCTM
BOoXecTBeHHOrO; Beflb He TO/bKO BCE OfYyLLEBNEHO
Jlorocom, HO BCE B BMAMMOM MNPOSBEHUN ABNSETCS
OyKBa/IbHO €ro YacTbto, MOCTPOEHO U3 ero cybCTaH-
UMK, TaK YTO ANSA YYEHWKa, AeNCTBUTENIbHO MOHUMa-
tOLLIEro, MaTepums CTaHOBMTCS CBALLEHHON TaK e, Kak
n ayx.

KoiinoH, B KOTOpOM 06pa3ytoTcs BCe 3TN My3bIpb-
KW, NpeacTaBnseT cob0i YacTb, Y, BOSMOXHO, MPUH-
LMNWabHO BaXKHYH YacTb TOTO, YTO HayKa CuMTaeTt
CBETOHOCHbIM 3(PMPOM. FABNAETCA MM OH Ha CamMOM
Aene nepeHOCYMKOM BMOpaLMiA cBeTa M TeNOTbl Ye-
pe3 MeXniaHeTHOe MPOCTPaHCTBO, elg He ornpege-
NeHO. FCHO TO/bKO, YTO 3TW BUOGPALMM MPOHUKAIOT
M LOCTWUraloT HalMX TeNecHbIX YyBCTB TO/IbKO Yepes
3PMPHYIO MaTeEPUIO (M3MYECKOTO MiaHa. Ho 3To BO-
BCE He [J0Ka3blBaeT, YTO OHU NepefaroTcs Yepes npo-
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CTPaHCTBO TakKuM e 06pa3oM, Befib Mbl OYEHb Masio
3HaeM, B Kakoli mepe MpuCyTCTBYeT atmpHasa husu-
Yeckas MaTepusi B MEXI/IAHETHOM U MEX3BE34HOM
MPOCTpaHCTBe, XOTS WCCNeLOBaHME METEOPUTHOM
MaTepun U KOCMUYECKON MbIAM NOKa3blBaeT, YTo, No
MeHbLLE Mepe, HEKOTOPOe KONMMYECTBO eé Tam pac-
CesHo.

HayuyHas Teopusi COCTOMT B TOM, YTO 3mp 06-
NafilaeT HEKOTOPOW CMOCOBHOCTLIO NepefasaThb Mone-
peyHble BOJHbI BCEX A/IMH W aMMAUTYL C HEKOTOPOW
onpeaenéHHoM CKOPOCTbIO, KOTopas OObIYHO Ha3bl-
BAETCA CKOPOCTbIO cBeTa M cocTanseT 300000 Km/c.
BrionHe BepOATHO, YTO 3TO MOXET ObITb BEPHO Kaca-
TeNbHO KOW/IOHa, & eC/IM TaK, TO OH TaKXKe JO/MKeH re-
pefasaTb 3TW BOJHbI My3blpbKaM UM COBOKYMNHOCTAM
My3bIpbKOB, W Mpexae YeM CBET AOCTUTHeT Halunx
rnas, JO/MKHA NPOM30ITK Nepefaya BHWU3 C NnaHa Ha
niaH, Nofo6Has MMeLOLEell MecTo, KOorga MbIC/ib Mpo-
Oy>XAaeT 3MOLMIO U BbI3bIBAET feliCTBUE.

B HepaBHeli cTatbe «[1I0THOCTL 3mpa» C3ap
Onueep Jlopx 3ameyvaet:

«TOYHO TaK e, KaK OTHOLLIEHME MacCbl K 06bEMY
Ma/l0 B Ciy4yae COMHEYHOW CUCTEMbl, TYMaHHOCT
WNM NayTWHbI, S CKNOHEH AymaTb, 4TO Habnogae-
Mas MexaHuyeckas NAOTHOCTb MaTepuu, BO3MOXHO,
COCTaB/ISIET UCK/OUNTENbHO Manylo 4acTb 06Lel
MNOTHOCTM cybCcTaHuMM agupa, COAepXallerocs B
MPOCTpaHCTBe, KOTOPOe 3Ta MaTepus Takum 06pasom
MW YaCTUYHO 3aHMMaeT — Cy6CTaHLUMKW, U3 KOTo-
PO OHa MOXXET MMMOTETUYECKN COCTOATD.
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Bo3bMEM, Hanpumep, Maccy MaaTUHbI U NPUMEM,
4TO €€ aTOMbl COCTOAT W3 3/1IEKTPOHOB WN ApYrux
CTPYKTYP, He BMOJIHE OT/IMYAIOLLMXCA: NPOCTPAHCTBO,
KOTOpOEe 3TV Tena 3anofiHAT Ha CaMOM [ere B Cpas-
HEHUW CO BCEM «3aHUMAEMbIM» UMW NMPOCTPAHCTBOM,
COCTaBUT OAHY [EeCATUMW/I/IMOHHYK 4YacTb Jaxe
BHYTPW KaXK0ro atoma, a 4/18 BUAMMOIN Macchl YacTb
OyzeT ewwé MeHbLle. Tak YTO MUHMMaIbHAA OLEeHKa
MA0THOCTM 3(Mpa, CAeNaHHas Ha 3TO OCHOBe, LOMX-
Ha cocTaBuTb nopsgka 10 MunanapfoB NAOTHOCTeEN
MNaTUHBI».

[Janee oH [06aBNsET, YTO 3Ta NJIOTHOCTb MOXET
NErKo NPeBbICUTb M/I0THOCTb MaTUHLI U B 50 Mun-
nvappaos pa3. OH roBoput: «Camblii MAOTHBINA U3 13-
BECTHbIX BW/OB MaTepuy MOXET OKa3aTbCs MofobeH
mMapsie B CPaBHEHWN C HEMOAUMULMPOBAHHLIM (K-
POM TOrO e MPOCTPaHCTBa».

C HalwmMMu 06bIYHBIMU NPEACTaBNEHUAMM 3TO Ka-
XKETCH HEMBIC/IMMbIM, HO 3TO, HECOMHEHHO, NPeYyMeHb-
LLIeHVe, a He MpeyBennyeHne UCTUHHON nponopLmu,
HabnoAaBLUelcs B Cllyyvae KoinnoHa. Mbl MOMMEM, Ka-
KM 06pa3oM 3TO MOXET ObITb Tak, €C/v BCMIOMHUM,
4TO OH MNpeACTaBNsfeTCAd abCOMOTHO OAHOPOLHBIM W
CM/IOWWHBIM, Aaxe 6yayyn UcCnefoBaH C yBeNUYeHu-
eM, Mpu KOTOPOM (PU3NYECKME aTOMbl BbITNIAAAT Kak
Ye[VHEHHbIE JOMUKMW, paccbinaHHble Nno nycToii pas-
HUHE, 1 BLO6ABOK K 3TOMY Ham CfiefyeT BCMOMHUTB,
4TO Ny3bIPbKW, U3 KOTOPbIX 3TV aTOMbl B CBOKD OYe-
pefb COCTOAT, caMU He Ge3 OCHOBaHWIA MOryT ObITb
Ha3BaHbl parMeHTaMn HUYTO.
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B TOi1 e cTaTbe cap Onueep Jlompk Aenaet no-
pasvTeNbHYI0 OLEHKY 3HEpruu, npucyLlei 3agupy.
OH 3anBnsetT: «O6LWaa 3Heprus 3neKTpocTaHUuUn B
OAVH MWIIMOH KW/OBATT, HEMpepbIBHO paboTato-
wein 30 MUNAMOHOB NIET, HEJOCTYMHO NPUCYTCTBYET
B K&XKAOM KyOUYecKOM MWNIUMETPe 3gmpar». 34ech
OH ONATb e, BO3MOXHO, HEA0OLEHWBAET 3Ty nopas-
NTEMIbHYIO UCTUHY.

EcTecTBEHHO, MOXHO CMPOCUTL — ECNN BCE 3TO
TaK, TO KaK >Xe Mbl MOXeM CBOOOAHO [ABUraTbCs B
TBEpLOM Tene, KOTopoe, no cnosam Onuveepa Jlogxa,
B [ecATb MWNINAPAO0B M/0oTHee, YeM naatnHa? Oue-
BUAHbINA OTBET OYET B TOM, YTO KOrga NioTHOCTY Ten
[OCTaTOYHO PasHATCA, TO OHU MOTYT [ABUraTbCca Apyr
CKBO3b Apyra coBepLUeHHO cBO60AHO. Hanpumep, Bo-
[ia Unn BO3AyX MPOXOAAT CKBO3b MaTeputo, BO3AyX —
yepes BOAy, acTpasbHad qopma 6ecco3HaTelbHO
MPOXOAUT Yepe3 CTeHY WM 0ObIYHOE YelloBEYECKOe
Tes0; MHOrMe U3 Hac BUAeNn, Kak acTpanibHas qop-
Ma MPOXOAMT uepe3 PU3NYecKyto, faxe He 3amevast
aToro. He nmeeT 3HayeHUs, rOBOPUM X Mbl, YTO NpPU-
BUAEHVE MPOXOAUT Yepes CTeHY UNN CTeHa Yepes npu-
BAeHNe. THOM CBOGOAHO NMPOXOAMT Yepe3 CKany W
nepemeLLaeTcs BHYTPY 3eM/IN C TaKUM XXe YA06CTBOM,
KakK Mbl MOXOAMUM 4epe3 BO3ayX. A 6onee rnybokuii
OTBET 3aK/K0YaeTCA B TOM, UTO CO3HaHMe MOXET pac-
Mo3HaTb TO/ILKO CO3HAHWE, U NOCKO/bKY Y Hac npu-
poja /1oroca, Mbl MOXEM OLLYyLIaTh /Wb Te BeLLW,
4TO TaKXKe UMEHOT ero npupoay. 3T Ny3bIpbKn — ero
CYLLHOCTb, €ro Xu3Hb, 1 MOTOMY Mbl, TaKXe 0yay4un
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D 4acTbl, MOXEM BU/ETb MaTEPUIO, MOCTPOEHHYHO
ero cy6ecTaHumy, Bedb BCe (DOPMbl — 3TO NNLUb
b NPosiB/eHUs. KOMMOH e 415 HaC — HenposiBieH-
CTb, MOCKO/IbKY Mbl HE PACKPbIIN T€ CUbl, KOTOPbIE
M MO3BONIANM Bbl €r0 NO3HABATb, U OH MOXET 6bITh
0siB/IEHMEM loroca 60/1ee BO3BbILLEHHOTO MOPSAKA,
Opblii 32 MPeAesaMn Hallero no3HaHus.
MOCKONbKY HUKTO M3 HALUMX UCCNefoBaTenei He
YKET MOAHATb CBOE CO3HaHWE Ha BbICLLMIA NnaH Ha-
/i BceneHHOM, NnaH aaun-TaTTBbl, BO3MOXHO, Mpefi-
JIRBAT NHTEpPeC 06bACHEHME TOrO, KaK X OHW MOryT
[IeTb TO, 4YTO, BEPOSTHO, SBMSETCA €ro atoMOM.
YKHO MOMHMTb, YTO CWNa YBESIMYEHUS, C MOMOLLbHO
OpOil 6GblMM NPOBEAEHbI 3TN 3KCMEPUMEHTbI, —
D HEYTO COBEPLUEHHO OT/IMYHOE OT CMOCOGHOCTU
ﬁHKuMOHMpOBaTb Ha TOM UM UHOM nnaHe. Mocnea-

-

A — pesynbTaTt MeANIeHHOro 1 NOCTeNneHHOro pas-
TMA A, B TO BpeMsA Kak nepeagd —o
™ CI'IOCOﬁHOCBﬂFII-ﬁHKWH(I’bI

.

OXEe, B
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HON BceneHHoW, unm, ckaxem, ¢ MneyHbim TyTém.
OH MOXeT HabnoaaTb MX COCTaBNAIOLLME N MHOrOe
Y3HaTb 0 HUX B pasHbIX acnekrax, Ho [/ Hero cosep-
LLUEHHO HEBO3MOXHO B3rMAHYTb HAa 3TO CO CTOPOHbI
KaK Ha efuHOe Lefioe UIn CoCTaBUTbL OnpesenéHHoe
npescTaBneHne 06 UCTUHHOM BuAe 3TON BceneHHoi
1 O TOM, YeM e OHa B [eNCTBUTENbHOCTU ABNAETCA.
Mpegnonoxvm, 4to BeeneHHas, Kak gymany MHorume
13 [PeBHUX, 3TO HEBOOOPA3MO 6O/bLLIOE CYLLECTBO,
N HaM, HaxofAcb BHYTPW, HEBO3MOXHO 3HATb, YTO 3TO
3a CYLLeCTBO M YTO OHO [enaeT, NMOCKOSbKY 3TO MO-
Tpe6oBasio Obl NOAbEMA HA BbICOTY, CPABHVUMYIO C €ro
COOCTBEHHOM. Tem He MeHee, Mbl MOXeM MpPOBECTU
06WWMpHOE N [eTa/lbHOe UCC/efoBaHME TEX YacTuLy
ero Tena, YTO OKasa/MCb B NMpefenax Halueli gocsrae-
MOCTWM — Befb 3TO 3HAYUT MPOCTO TEPMeMBOE UC-
Mo/ib30BaHME CUT 1 MEXAHU3MOB, YXXe UMEIoLNXcs B
Halllem pacnopsKeHun.

Ho He cnegyet nonaratb, 4TO, OTKPbIB YyTb
6onblie vyaec BoxkecTBeHHONW VCTWHbI MyTéM npo-
JBWKEHUA HalIMX WCCNeAoBaHWA [0 npefena Ha-
LUMX BO3MOXHOCTEM, Mbl Kak-Mb0 M3MEHUM YxKe
HanMcaHHOe B TeOCO(MYECKOW nmTepaType O BuAe
N CTPOEHWUM (DU3MYECKOTO aToMa M YAVBUTENILHOM Y
yrnopsAf0YeHHOM PaCroNOXEHUW aToMOB B pasnny-
HbIX XMMWYECKUX MOMeKynax — BC& 3TO ocTaércs
HEN3MeHHbIM.

He noBnvsieT 370 M Ha MpefcTaBneHne o TPEx
n3nMaHMAX Jloroca v TOl YAMBUTENbHOW NEFKOCTK, C
KOTOPOI MaTepusi pasfnyHbIX NNaHOB BbICTPaMBaeTCA
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MMM B (DOPMbI, CNY>XKallMe pa3BMBAIOLLENCS >KUZHM.
Ho ecnv Mbl noXkenaem NprYo6pecT BepHbIA B3rNs Ha
pea/lbHOCTK, CTOALLME 32 MPOSIB/IEHNEM 3TOM BCENEH-
HOW, Mbl JOMKHbI ByaeM B HEKOTOPOI Mepe CMEeHUTb
Hawwy 06bIYHbIE NPEACTaBNEHMS O CYLLHOCTW MaTepum
Ha NPOTMBOMONOXKHbIE. BMeCTO TOro, 4Tobbl fymaTb O
eé NepBMYHbLIX COCTaB/IAOLLMX KaK O TBEPAbIX YacTuy-
Kax, Miasarolyx B MyCTOTe, Mbl JO/MKHbI OCO3HATb,
4TO 3Ta KaxyLyasacs nycroTa cama ABnseTca TBEPLON,
a 4aCTMYKM — LU NYy3bIPbKKM B Held. Pa3 yCcBOMB 3TOT
(haKT, Mbl OCTaB/ISeM BCE OCTa/lbHOE, Kak OHO ObIso.
OTHOCKTENbHOE MONOXEHME TOrO, YTO paHblUe Hasbl-
Ba/10Cb MaTepueit 1 CUOiA, OCTaéTCs AN Hac TEM ke,
4TO W BCerga; npv 6onee TWATEIbHOM UCCNEA0BaHN
06€e 3TN KOHLEeNnuUMM OKa3blBatOTCS COOTBETCTBYHOLLM-
MW BapuvaHTaM CW/bl, OOVMH M3 KOTOPbIX OAyLUEBNSeT
KOMOMHALUMN [pyroro, a WCTUHHAA «MaTepus», KO-
NOH, BUAMTCA YEM-TO TakuMM, YTO O CUX MOp OCTaBa-
NOCb MOMHOCTHIO BHE HALLMX MbICIEHHLIX CXEM.

B cBeTe 3TOro yaMBMTENLHOIO Camopacnpegene-
HUs Jloroca no «npocTPaHCTBY» 3HAKOMOe MpeLCTaB-
NEHVIE O Er0 «KEePTBE» NPNOOPETAET HOBOE BENINUME U
rNy6UHY; 3T0 — €ro «yMvMpaHue B MaTepum», «Hemnpe-
PbIBHAA XKepTBa», U, MOXET OblTb, BCE BENMKOMEMNME
Jloroca — B TOM, UTO OH MOXET MOXepTBOBaTb Cebs
[0 KpainHOCTW, MPOHUKHYB U CAeNaB YacTbio cebs Ty
MOPLUMIO KOINOHa, KOTOPYHD OH BblOpan B KayecTBe
nosns Ans CBOel BCENEHHOIA.

UTO0 e Takoe KOWMIOH, KaKOBO ero MpouCXOX[e-
HWe, N U3MEHSETCA I OH caM BoXXecTBeHHbIM [bixa-
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HWEM, B/MBAIOLLMMCS B HEr0, CTaHOBUTCS NN TaknM
06pa3oM «TEMHOe NMPOCTPAHCTBO» B Hauase NposiBe-
HUSI «SPKUM MPOCTPAHCTBOM» — Ha OTBETbl Ha 3TW
BOMPOChI B HACTOSILLIEE BPEMS Mbl HE MOXEM [aXe
yKa3aTb. BO3MOXHO, UTO BYMUMBOE M3YyYeHNE BEM-
KX MMCaHMIA MMpa 1 JacT UX.

®
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NHPOPMAL WA
O TEOCO®PUNYECKOM OBLUECTBE

Teocopuueckoe O6LUECTBO 6bIIO OCHOBaHO 17 Hos-
6ps 1875 roga B Hbto-Mopke E.M. Bnasatckoii (Poccus)
n X.C. Onkottom (CLUA). B HacTosiLLee BpeMs ero LuTtab-
KBapTupa Haxoautcs B Agpspe (MHans).

Tpwn ero OCHOBHbIE LiENIN 3aK/HYAKOTCA B CNEAYHOLLEM:

1. O6pa3oBath 84p0 BceobLLEero 6paTcTBa HeNoBeyecTsa,
BHE 3aBMCUMOCTM OT LIBETA KOXW, packl, Mona, Bepouncno-
BeJaHWa Uan KacTbl.

2. MooLwpATb CPaBHUTENILHOE U3YHeHWe PEIUTUI, HayKu
1 mnocogun.

3. ViccnenoBatb HEOOBSACHEHHDBIE 3aKOHbI MPUPOABI U CY-
Nbl, CKPbITbIE B YENOBEKE.

OO06LLecTBO  nNpefcTaBnsieT Cco60W  MeXAYyHapOoaHYHo
opraHu3aumio, UMEIoLLY0 B HacTosilLee Bpems MouyTW B
70 cTpaHax YneHoB, NPUHAASIeXaLLMX pacaMm 1 Penmruam
1 paboTaroWwyx B pasnyHbIX 06/1acTaX. VX ob6beanHseT
npusHaHue uenein Teocodmyeckoro OO6LLECTBa, a Taxe
CTPEM/EHVE CNOCO6CTBOBATL FAPMOHMM U NMOHUMAHUWIO Ha
BCEX YPOBHSAX, CNNOTUTL /It0AEN J0OPOIA BOMM BHE 3aBUCK-
MOCTU OT WX PENUrMo3HbIX YOEXAEHWIA, U3yyaTb UCTUHY
N OUENNTLCS 3HAHWAMU C ApyruMu. OHKM CBS3aHbl ApYyr C
ApYyrom He 06LLUein Bepoid, a 06LWMM NOMCKOM U CTpemsie-
HWeM K VcTuHe. WcTvHa 3Ta JOCTUraeTcsl U3yueHuemM,



pa3sMblLLIEHWNEM, YNCTOTON XM3HWA U CNYXXEHWEM BbICLUMM
naeanaM 1 paccMaTpuBaeTCA Kak Harpaja, K KOeil Hyx-
HO CTPEMWTBLCS, a He Kak Hekas [orma, yctaHasnvBaemas
aBTopuTeToM. OHM CUMTAOT, YTO Bepa JO/KHa ObITb pe-
3y/NbTaTOM WHAWUBUAYAIbHOTO U3YYEHUW U MHTYULUK, a He
MpefLLIecTBoBaTb UM, Y OCHOBbLIBATLCA Ha 3HAHWK, a He Ha
yTBepXKAeHUU. OHM CuuTaloT HeoBXOAUMBIM MPOSBMIATL
TEPMMOCTb KO BCEM, aXe K HETEPNUMbIM, paccMaTpuBas
3TO Kak JO/r, a He KaK MpUBW/ETNIO, U CTaparoTCs UCKOope-
HUTb HEBEXXECTBO, a He HakasaTb ero.

YKenatesibHO MOAYEPKHYTH TOT (PAKT, UTO HET YUEHWA UK
MHEHMS, OT KOr0 6bl OHO HW MPOVUCXOAMN0, KOTOpOe Obl /1t0-
6biM 06pa3om cBsA3bIBa/10 YieHa OOBLLeCTBa, ¥ KOTOPOro OH
He mor 6bl CBOGOAHO NPUHATL UK OTOPOCKTb. MNpr3HaHKe
TPEX Leneit O6LLeCTBA eCTb eUHCTBEHHOE YCNOBME YJEH-
CTBa B HEM. HuKakoli yunTenb, HAKaKO aBTop, HauMHasA oT
caMoii OCHOBaTeNbHULbI 06llecTBa E.IM. BnaBatckoid, He
MOXET CUMTaThCA BECMPEKOCNOBHbIM aBTOPUTETOM W HaBS-
3blBaTb CBOE YUeHMEe WM MHeHue uneHam. Kaxpapllii uneH
MMeeT paBHOe NpaBO MPUCOEAMHATLCA K NI060N LUKOone
MbIC/IN MO CBOEMY BbIOOPY, HO HE MMEET Mnpasa HaBsA3bIBaTb
CBOI BbIGOP APYrUM.

B HacTosiee Bpems Teocogmyeckoe O6LLECTBO BO306-
HOBW/I0 CBOO paboTy B Poccum.

Appec MexayHapogHoii LLITa6-kBapTupbl:

The Theosophical Society, Adyar, Chennai, 600020,
India.

Tyfa cnefyet nucatb No BCeM O(MLMaNIbHBIM BOMPOCaM.
Mo obLym BONpocaM, CBA3aHHLIM TeoCco(Mel 1 fesaTeNb-
HoCTbO Teocodmyeckoro O6LLecTsa B Poccuu, MOXHO Nu-
caTb no agpecy: MockoBckas 06n., 143500, a/s 77 (agpecom
0(hMLIMaNIEHOTO NPEeLCTaBUTENBCTBA OH HE ABNSIETCA) UM M0
e-mail: mto@theosophy.ru

JonoNHNTENBHYIO UHA(OPMaLIMIO 1 nTepaTypy Mo Teo-
COhUM MOXKHO HailTW Ha cainTe www.theosophy.ru
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B n3garensctee «cAMpuTa-Pycb»
B cepuu

«KNTACCUIKA 1Y XOBHOW MbIC/N»
BbILW/TN KHUT W

Y. Jleobumep «AcmpanvHulil niany

Henv3s nonyyums sicnoco npedcmas-
JleHUst 0OYYeHUsIX penucuu Myopocmu,
He 00CMUCHY8 KAKO20-MO UHMEILIeK-
MYanbHO20 NOHUMAHUSL MO20 paxkma,
umo 6 Hauiell CONHEeYHOU cucmeme
CYWeCmayIon CO8EPUIEHHO ONPeOeleH-
Hble NIAHbL, Y KAAHCO020 U3 KOMOPHIX
C8051 cOOCMBeHHasi Mamepusi Pa3HbIX
cmenenel niomHOCHIU.

Y. Jleobumep «Kax passusaiom
SACHOBUOEHUE

Knuea cooeporcum ocnoenvie cmamou
8UOHO20 nmpedcmagumens mMeocog-
cK020 Osudicenus, ynena JIoHOOHCKOU
Jlooicu meocoghckozo obuecmaa, enu-
cKkona u 00H020 U3 OCHo8amenel «iu-
0OEepanbHOU KAMOIUYEeCKOU YepKEUy.




A. Bezanm «Cuna mviciuy
3. Xonmc «Cuna pazymay

Ipupooda uenoseueckoeo 3nanus, pas-
sumue namsamu u GOCNUMaHue ymda, yme-
Hue obwamucs ¢ 1odbmu u bocom—ob
amom « Cuna molcau» uzgecmHo2o meo-
cogha, npeemnuyvl E.I1, Brasamckoti,
npedcedamens Bcemuprnoeo meocog-
CK020 0bwecmaa.

Mbwi 6yoem 6cez0a npusnexams Kk cebe
Mo, umMo COOMBEMCmMEyem HAuUM
MbLCTIIM, — HEUSMEHHbLU 3AKOH CULbL
pasyma.

Y./l1eooumep «Hesuoumote
ROMOUWHUKUY

Knuea enepevie onybnuxosannas 6 Jlon-
Oone ¢ 1896 2., bvina uzoana Poccuii-
ckum Teocoghuueckum Obugecmeom 8
1909 2., u 6 makom 6ude HeOOHOKPAMHO
nepeusoasanace 6 cospemerHou Poc-
cuu. B 1928 2. agmopom 6wiau coenamvi
3HauumenbHwvle OONOIHEeHUs — OH 000a-
8UJL HECKOTIbKO HOBBIX 2148 U PACUUPUIL
Hexkomopule cmapule. Tenepv poccuii-
CKOMY Yumamento gnepevie npeonazad-
emcst NONIHASL ePCUsL KHUSU.

«llpomoxonwt noxycu bnasamckoity

Jannas kHuea codepoicum 3anucu be-
ceo, npoxoousuiux 6 1oxce brasamckot
6 meyenue 1889 a.

Knuea oononnsem u nosicusiem yuenue,
Oannoe E.II. Brasamckoii 6 eé kHuze
« Taiinas OOKMpuHay.




A. Bezanm «/Iekuyuu no meocoguu

«Jlexyuu no meocopuuy npedcmaeisi-
10m co601ll KOHYEHMPUPOBAHHOE U3JI0-
JrceHe 632711008 00HO20 U3 KIACCUKOS
MUposoti dyxosHou mvicau Annu bezanm.
Onupasace Ha OpesHIO MyOpocmb,
NOUePNHYmMYI0 y OPEGHEUHOUUCKUX MY~
opeyos, Annu bezanm yuum momy, kax
Havtmu 2apmonuto ¢ boowcecmeennvim
Ilyxom 6 cebe.

A. Bezanm, 4. /Ieo6umep
«Mpuicneghopmory
Y. JIeooumep «Cuot»

Knuea nocsswyena uccneoosanuro mo-
20 8030e€lCm8Usl, KOMOPOe OKA3bIBAIOM
HAWU MbICAIU HA MOHKYIO MAmepuio,
a maxaice Yeemosvix sUOpayuUil, coom-
BEMCMEYIOWUX PAZHBIM IMOYUSIM.

Omo uccrnedosanue adpecosano unme-
PECYIOWUMCIL OKKYIbIMUIMOM, d MAKICe
6ceM, KMo Xouem Jyuuie NoHAms npu-

POOY U CUTLY MBLCTIU.

Y. JIeooumep « CKpoltmas cmopoua
seuyein»

To, umo cn1o80 «OKKYIbMU3IM» NPOUCXO-
OUm om 1amuHcKo20 occultus, ckpvimaitl,
00JAHCHO Obl Cpa3y 0OBACHUMb, UMO IO
Hayka o ckpvimom. I'ogopsim, kaxk 6yomo
CKPbIMAsi CMOpoHa geujeli CKpbleaemcst
HAMEPEHHO U3-30 KANPU3A WU D2OU3MA
nemno2ux. Daxm dice cocmoum 6 mom,
UMO HUYNO He CKPbIBAEMCsl OM HAC.



B cepun «BOCTOUHBINA MUCTULIM3M»
BbILLAM KHUTWM YUUTens HOBOW 3MOXW, LennTens, noata,
3HaTOKa Bef 1 NpakTuk iorm —
3.K. Kynanatu 3kkupana KpuiiHamayapbs

Acmponoaus bvieaem 08yx munos—ns3zo- FEEEEEEEE—
mepuueckas u 9kzomepuyeckas. Mmenno 9
€ 230Mepu4ecKoll 6emebio ACmpono2ulL
CBA3AHA UCTNUHHAS OYXOBHASA MYOPOCb
uenoseKd, U My 8emeb Mbl HA3bIEAEM
0yX08HOU acmponozuell.

«Hncmpyxyuu, darowuecs 6 smoti KHuze,
ucxooam "uz evicuux kpyeos. Onu om
mex, KoMy 51 cCiedyro, OJist mex, Kmo ciedy-
em 3amHou ". [Jenb, komopoii onu mocym
HOCIYIACUMb, U ONPEOEILAEN UX MECHION».

BHAA
TPOSIO A

Tema Ooannou pabomer — 00vACHEHUE
NPUPOObL U CUMBOIUIMA PUNTYATUCTIU-
yeckoeo kaoua xk Myopocmu. Aeémop
s3ampazueaem maxue GONPOCHl, KAK:
MAUHBLL CMBICT 00PS008 8Cex MUpo-
8bIX penueul; 6edbl U XPUCHMUAHCNEO;
6yoywee u e2o pumyainsi.

B knuee oano komnaxmmuoe usnogicenue
MEOUYUHCKUX — 3HAHUL  Mblcaumernetl
npowinozo. Aiopeeda — ne monvKo me-
QuYUHCKas cucmema, 5mo oopa3s HCUsHu,
nyms K NOHUMAHUWIO MO20, KAK JHCUNDb

8 2APMOHUU C NPUPOOOU.

Brumanuio yumamensi npeonazaemcs :
06wutl 0630p U NONYIAPHOE USNOJICEHUE | alopsega <
OCHO8 3MOU OpedHell HayKU. :




KHurn «Amputa-Pycb» MOXHO NprobpecTtu
B MarasvHax MOCKBbI:

«benble obnaka» yn. ToKpoBKa, f. 4/2,

Ten. (495) 921-61-25
«MockBa» yn. Teepckas, g. 8 cTp. 1,

Ten. (495) 629-73-55
«MyTb K cebe» yn. KpacHonponeTtapckas,

4. 16, cTp. 2,

Ten. (495) 746-53-47
«Morsnogas reapausa» yn. b. MNonsaHka, . 28,

Ten. (495) 238-50-01
«Bbnbnno-rnobyc» yn. MsicHuukas, 4. 6/3, ctp. 5,

Ten. (495) 621-62-87
«BxogBbixog» yn. OpaxoHnkmase 4. 11, ctp. 1/2,

Ten. (495) 730-30-36
«[lomoru cebe cam» Bonrorpaackuin np., 4. 46/15,

Ten. (495) 179-83-22

B [pyrux ropogax Poccun:

ApXxaHrenbck «om KHuru», nn. NleHuHa, 4. 3,
Ten. (8182) 65-41-34
BnaanBocTok «lMo3HaTb cebsa»,

yn. CeetnaHckas, . 108 e,
Ten. (4232) 22-16-69

EkaTepuHbypr «flom KHurux», yn. Baneka, g. 12,
Ten. (343) 359-40-41
KasaHb «Tawuc», yn. 'Bapgeiickas, 4. 9 a,
Ten. (8432) 72-34-55, 72-27-82
KpacHospck «ToHanb», Ni. Mupa, g. 1,
Ten. (3912) 23-92-93
HwxH. HoBropog «dnpuxabnb», yn. Mokposckas, A. 46,
Ten. (8312) 33-68-82
HoBocnbupck «Ton-KHUra» onToBasi TOProBns 1 ceTb

marasuHos, yn. Apbysosa, a4. 111,
Ten. (3833) 36-10-26



Omck

Camapa

C.-MeTepbypr

MpKyTCK

YKpauHa, 1. Kues

Benopyccus, r. MUHCK
KaszaxcTaH, r. AcTaHa
epmaHusa, Yexusa
"epmaHuna

epmaHusa

N3paunb

«Kusble Mbicnn», np. Mapkca, 4. 4 6,
Ten. (3812) 30-64-28

TL, «OMCKUit»,

yn. NHTepHaumnoHanbHas, f. 43,
oTaen «KHuru», ten. (3812) 25-34-51
«YakoHa», yn. Cagosas, f. 208,

yn. Camapckas, 4. 208,

yNn. YnbsaHoBCKad, 4. 18,

Ten. (846) 331-22-33

«Po3a Mupa», yn. Cagosasd, 4. 48,
Ten. (812)310-51-35

ceTb marasvHoB «bykBoegy,

Ten. (812) 601-0-601

ceTb MarasmHoB «[1poganuT»,

Ten. (3952) 24-17-86

3a py6exxom:

CT. M. «ApCeHasibHasn»,

ToprosbIii LeHTP «KBagpaTt»,

oTAen «330TepunKa,

Ten. (044) 531-99-68

«Bubnoc», yn. HoBoBoK3anbHas, 4. 65,
Ten. (044) 599-77-36

WM 3rupoBckuii,

Ten. (375) 219-72-03

«KHWXHbI Mup CemMbun»

Ten. 3272-92-17-19

KaTanor «AHCeH»,

Ten. 42 0354-40-25-00

Katanor «3Be3ga»,

Ten. 49 693-756-42-53
N3paTenbcTBO «Bentann ®epnar»,
Ten. 49 177-351-80-65,

49 6081 57-60-91

«CnyTHUK», Ten. 972 50 647-99-25,
972 9 767-76-74
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Mpu yyactum OO0 «OMnpesa»

OTrneyaTaHo ¢ roToBbIX (haiiioB 3aKkazumka B OAO «IMK
«YNbSHOBCKUA [lom nevat». 432980, I. YbsiHOBCK, Y. MoHuapoBa, U
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§ " OKKYABTHAR XMIMHA

AAHN DESAAT NAPAP3 AEAPHTEP

Kaxoe_omuouuerzs_ useent Xumini

K okKynomuamys!

OdunuanvHas Hayka uoem no nymu
nosumueusma: Habmooaem u puxcupyem
axkmol, He denas u3 HUX HUKAKUX
8b160006 OMHOCUMENILHO O0HecMBeHHbIX
mamepuil.

Aemopol 3moti KHU2U, U3YHAsL CHpoeHUe
XUMUYECKUX 8eUiecns, 3a0arm 60npoc:
«A umo éce amo 3Hauum?» Ceoticmea
mamepuanvHolx 00veKmos 30ech
paccmampusaromcs Kak ompaj;eHue
NDOUECCOB, NDOUCXOOSULUX H@si " ORI

VU dB81MOopPb
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