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AHAJIN3 KPUCTAJIJTOB N ATOMHBIE CUJIbL.
B. I'. Bparr m B. J1. Bparr *).

EANHULEN KpUCTaNININYECKOW CTPYKTYPbl MOXXHO Ha3BaTb TO HaWMEHb-
lee KOJIMUYECTBO KpucTasna, MOBTOPMB KOTopoe 6e3 M3MEeHeHUsI Xapak-
Tepa WX OPUEHTUPOBKM CTO/IbKO pas, CKOMIbKO HY)>KHO ANS 3anofiHeHus
W3BECTHOro MpPOCTPAHCTBA, Mbl MOMYYMM O6GbIKHOBEHHbIA KpucTana. 3To
HaMMeHblllee KOJIMYECTBO COAEPXUT B cebe BCe copTa aToMOB [aHHOro
Kpuctannia, Bce TUMbl CBS3eii U BCe CBOWCTBA, KOTOpPbIMM o06/1adaeT Kpu-
cTann B uenom. Wccnegys dmsmueckme CcBOMCTBA KpucTanaa, Mbl U3y4vaem
(hm3nyeckmne cBoicTBa eAVHNLbLI KPUCTAN/IMYECKON CTPYKTypbl. Ecnun yaactes
HalAiTU 4YUCMO U PacrosioKeHe aToMOB BHYTPU TaKoW eAuHULbI, TO MOXHO
HafesATbCsl PacKpbiTb M POJib KadKAoro atoma B CO3MAaHMU XapaKTepHbIX
CBOWCTB eAuMHMUbl. MeTodbl aHasM3a pPeHTreHoBbIMUW JlydaMu AarT NpocToi
Crnoco6 HaxoXaeHMs uucna aToMOB B efMHULIE CTPYKTYpPbl M MOCTerneHHo
Bce 6osiee M 6Gonee MponMBalOT CBET Ha BOMPOC 06 MX pPacnosioXkKeHUw.

Takoi xapakKTep pa3BUTUSI N3YUYEeHUST KpUCTasi/la MMeeT CBOM aHaslornm
B UCTOPUN (DU3BNKM M XMMUWN. HeKoTopble M3 CBOWCTB BeLLECTBA B LE/IOM
NMETCA YXXe Y WHAMBUAYaIbHbIX aTOMOB WU MOJSIEKY/, U3 KOTOPbIX Be-
LLEeCTBO MOCTPOEHO. Takue CBOWCTBA MPOSIBAAKTCA [1aBHbIM 06pa3om
B rasoobpasHOM WM XXWUAKOM COCTOSIHMM BellecTBa, Korga atombl U MoJie-
Ky/bl He CBsi3aHbl KpUCTas/IMyeckor copmoi. BakHbIM Liarom Bnepeg SBu-
N1I0Cb  OTKPbITUE CTPOEHUS] HaMMeHbLUEero KO/IMYecTBa, T.-€. MOJeKy bl
WA paxke aTtoma, B KOTOPOM Y>Ke MOJ/IHOCTbIO MNPOSABASAKTCA TOMIbKO 4UTO
yKasaHHble cBolicTBa. Bcres 3a 3TMM  uccnefyeTcss posib  Kaxkaoro artoma
B Mofiekysnie. Uem rny6xke uaet 3TOT aHa/in3, TeM BO3MOXHee CTaHOBUTCS
06paTHbIA  CMHTETMYECKUIA TMpOoLEecc W MOMbITKM TMOCTPOeHUS BellecTBa
5 NO6LIMU XKeSTaeMbIMU CBOMCTBaMM.

OrpaHn4ymBaTbCca U3yYeHUEM CBOWCTB BellecTBa B ra3oo6pasHoOM U XuUj-
KOM COCTOSAHUWN B [eACTBUTENIbHOCTU 0Y€Hb CTECHUTENbHO. Mbl 06X0AUM 3TO
orpaHunyeHue, uccsiegyst PeHTreHOBbIMW slydaMyn eAViHULY KPUCTasl/INYecKom
CTPYKTYpbl, B KOTOPOMA TMpPOSIBASAKTCA BCe CBOWCTBA TBEPAOro COCTOSIHUS.

* MepeBog C HeGONbLWIMMWU CcOKpalleHUusmn 12-ii rnasbl KHUrK: Sir W. H. Bragg
iiiid W, L. Bragg. X-Rays and Crystal Structure. 5 th. edit. London 1925 r. Peg.

y MrtSH cunmnyecknx Hayk. T. Y. Bbin. 4—5. 1925 r. 18
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Kpuctann obnagaet ynpyroctbio, TernsI0BbIM pacliMpeHnem, Tenso-
NPOBOAHOCTLI U 3/1EKTPOMPOBOAHOCTbLIO, AMINEKTPUYECKMMU CBOIACTBaAMMU,
ONTUYECKOM aKTMBHOCTbIO; MNPUTOM BCe 3TWM CBOWCTBA MOFYyT ObiTb He
TONIbKO CKansApHbIMW, HO W BEKTOPHbIMW. B KayecTtBe MpocToro mnpumepa
BO3bMEM KBapL, Y KOTOPOr0 MHOF0 KpUCTa//IN4ECKUX CBOWACTB — U MNPUTOM
BeCbMa 3ameuarteflbHbIX — 06Hapy>XMBaeTCs eAWHULElr ero Kpuctannmye-
CKOWM CTPYKTYpbl. Mbl'3HaemM Tenepb, 4YTO eAUMHULA CTPYKTYpbl KBapua co-
CTOUT M3 Tpex Monekyn Si02, 1 3HauYnTeNIbHO NPOABUHY/INCL Brepes B Mo-
HYMaHMN OTHOCUTENILHOFO pPacrosioXXeHUs1 AeBATM aTOMOB 3TOM eAVHULbI.
CnocobHOCTb Bpawartb MJ0CKOCTb MONApM3aLnnM cBeTa, ecnin ee B3ATb Kak
npymep (U3NYECKOro CBOWMCTBA, €CTb CBOMCTBO OTAENbHOM KpucTaande-
CKOM eguHWULbI, TaK >Xe, KakK W LLenoro Kpucranna; OHO BbiTeKaeT W3 pac-
NONOXXEHNS aTOMOB BHYTPU eAnHWUUbI. 3TO He eCTb CBOWCTBO MOJIEKY/IbI
M TeM MeHee — OTAesIbHbIX aToOMOB. Mbl [0/XKHbI paccMaTpmBaTb 3TO fABfe-
HWe U Apyrve CBOWCTBa KpuCTasi/la B 3aBUCMMOCTU OT CTPOEHUS KpucTan-
NINYECKOW eAuHMLbI, B KOHEYHOM cYeTe — OT CWJ/1, MPOSBASEMbIX KaXKAbIM
aTtomMoM, [Apyrvmu csioBaMmy — OT CTpoeHus artoma. Kpuctannmnyeckas egu-
HMLA KOHKYpupyeT B OTHOLUEHWUWM CBOEW MOMEe3HOCTU, M O4YeHb BO3MOXHO
TakXXe BaXKHOCTW, C aTOMOM U MOJIEKY/IONA.

Pa3ymeeTcs, ofHa M3 [/1aBHbIX Lieneli HayKN—pacKpbiTb Cnocob aeii-
CTBMSA aTOMHbIX CWJI; UCCAefoBaHME eAWHULbI KPUCTa/I/INYEeCKON CTPYK-
Typbl OKa3biBaeT MPU 3TOM MCK/IOUYUTEIbHO-BAXKHYI MNMOMOLWWb. Mpexae 4yem
NepemTN K W3/I0XKEHWNI0 CBEAEHMWN, MOSTYYEHHbIX TaKMM MYTEeM, HY>XHO Orns-
HYTbCA Ha TO, 4YTO YyAaslocb Y3HaTb ApYyrumu cnocobamu. B cBA3M C 3TuMm
34ecb Hafo AaTb KOPOTKMIA 0O4YepK CTPOEHUSA aTomMa B TOM BuAe, KaK OHO
ycTaHaBNMBaeTCA APYrmMn 0611acTamMu uccnefoBaHus.

lMonaralwT, 4YTO arom COCTOUT U3 AAPA, OKPY>XXEHHOro 3/IeKTpoHaMMU.
Kaxkablii 3NeKTPOH HeceT oTpuuaTesnibHblii 3apsg B 4,77.HO-10 anekTpocTa-
TUYECKUX eauHUL,. FA4p0o 3apsXKeHO M0A0XKUTeNIbHO, ero MNoMHbIM  3apsag
SABNSETCA LeNbiIM KPaTHbIM TOM >Xe 3NeKTPUYEecKon eanHuubl. CnefoBaTenbHoO,
MosIOXKNTENbHLIN 3apsas aapa oyaeT Ne, rae e— 3/71eKTPOHHbIA 3apsj ¢ no-
NOXXKUTesibHbIM 3HakoMm, N — uesioe Yncsao, HasbiBaemoe ,,aToMHbIM HOMepoMm",
B HesapsbkeHHOM aToMe A4po OKpY>XeHO N aneKkTpoHamu, Kaxkabli ¢ 3aps-
fom e. Agpo camo no cebe WMeeT C/I0XKHOE CTPOEHU3, ero pasmepbl, 04-
HaKo, O4YeHb Masibl B CPaBHEHUW C pa3mepamMn OKpYy>Kalller 3/eKTPOHHOM
cuctembl. Bca macca atoma, 3a UCKKYEHMEM HUYTOXHOW ee gonm, npu-
Hag/exxallell aneKTpoHaMm, cBAi3aHa C SA4POM.

3a UCK/YEHNEM MacCbl aToMa W CBOWCTB, OMNpedesiieMblX €, Apyrue
(hm3nyeckme M XMMMYeECKMe CBOKMCTBA aroma, NOBUAMMOMY, 3aBUCAT TOSbKO
OT BENWYUHBLI A4epHO'TO 3apsaja. Hanpumep, Bce aTombl C AAepHbIM 3aps-
[oM B 76 e ABMAKTCA KaK B XMMWUYECKOM, TaK U B (PU3NYECKOM OTHOLLUEHWUMU
aToMamu CBMHLA, XOTHA aTOMHble Beca CBMHLOBbLIX M30TOMNOB MOryT O6bITb
oT 206 go 214. Kaxkpass K/eTKa NMepuoanyeckoi CUCTEMbl COOTBETCTBYET
3/IeMeHTY C OonpefenieHHbIM A4epHbIM 3apagoM. Y Bofopoga 3apaf aapa—
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efVHNUA, Y renna — ABe eAVMHMUblI N TaK janee [0 KOHLAa Nepuoauyveckoi
CUCTEMbI, A0 ypaHa C aTOMHbIM HoMepoM 92. Tpu XUMWYECKUX MpeBpalle-
HNAX aTOMOB BHELUHSAS 3/IeKTPOHHAas CUCTEMa, OKpyXkawwias [4po, usme-
HAETCA, HO Apa oCTalTCA HeM3MeHHbIMU, COXpaHAs, Takum, o6pa3om, UHAU-
BUAYyanbHOCTb aTtomoB. TO/bKO B cnydae pajguMoakTUBHbIX MpeBpalleHui
rae 3apsf sgpa U3MeHsieTCcsa BC/eACTBUE U3NYYEeHUS a u p - yactuy, npo-
MUCXOAUT npeBpalleHWe 3/IeMEHTOB ApPYyr B gpyra.

O pacnosioXkeHUU 3NeKTPOHOB BOKPYr s4pa M Npupoge cun, yAepXxu-
BalOLWMX 3/IEKTPOHbLI Ha WUX MecTax, WM opbuTax, M3BECTHO O0YEHb MaJslo.
Teopusa Bopa, getanmnampoBaHHaa 3ommepdenibA0M, MNpeackasana c no-
pasuTesibHOM TOYHOCTbK XapaKTep CrekTpoB; B nocnegHee Bpema Bop
paclumpun CBOK MepBOHa4YasibHY0 Teopuil, MbiTasacb f[aTb 06bSCHeHMEe
rpynnupoBKamM 3/1eEMEHTOB B MepuUogMyeckor cucteme. Teopus 3Ta, 0AHaKo,
He noay4mna TOYHOr0 BblpaXXeHUS, 3a UCK/IYEeHUEM MPOCTeMWmnX aToMHbIX
CUCTEM.

OpHako M Npu OTCYTCTBUW MOSIHOW Teopum CTPOEHUS aTOMOB BO3-
MOXHO fAaTb 4YacTU4YHOe 00bSACHEHWEe BasIeHTHOCTWU; 3TO 06bSCHEHUE npea-
CTaBAsAeT 3HAYUTENbHbIA WHTEpec B CBA3WM CO CTPOEHMEM KpUCTassoB.

Bpems 0oT BpeMeHW MOABMANMUCH pPa3fINyHble 3M1EKTPOHHbLIE TUMNOTE3bl
XUMMYECKNX COEAUHEHUNI N Ba/IEHTHOCTU, U OTKPbITUE CBA3U MeXAy aToM-
HbIM YMC/IOM WU MECTOM, 3aHUMaeMblM 3/1IEMEHTOM B MepUoOAUYECKOr cucteme,
OYeHb YMPOYM/IO 3T runoTesdbl. B KauyecTBe mnnwcTpaumm paccMoTpum psag,
nocnenoBaTesibHbIX 3/1IEMEHTOB MePUOAMYECKON CUCTEMBI, HampuMep: cepy,
X/10p, aproH, Kaaui, Kanbuuii. ATOMHblE 4ucia, WAM Ymicna 31eKTPOHOB,
OKpYy>XawwWwmnx a4po, ANnA 3TUX NATU 3/IeMEeHTOB COOTBETCTBEHHO paBHbl 16,
17, 18, 19 n 20. ATOM aproHa He BXOOWUT HW B KaKume XUMWYeECKue coeau-
HEHWA C ApyrMMM atomMamu, M ero Ba/lIeHTHOCTb [A0/KHa 6biTb paBHOMN
Hy/10. Mbl JO/KHLI npegnonarartb, 4YTo 18 3/1eKTPOHOB, OKpYXKawLux A4po
aproHa, pacrnosioKeHbl KakMMm-TO 06pa3om B BMUAE 4pesBblHaMHO YCTORYMU-
BOM CUCTEMbl CO CnabbiM BHELUHMM nonemMm. B creayloliem aTome 3Toro psga,
Kanun, AepHbIA 3apsag cocTouT M3 19 eguMHUL, N HEWNTPasibHbIA atoM OKpY-
YKEH AEBATHaALATbIO 3/1eKTpoHaMu. Kanuii — xapakTepHblA 04HOBasIEHTHbIA
3/1eKTPONONOXKMUTENbHbLIA 3N1eMeHT. B pacTBopax cofeil Kasmsa ero atombl
HaxogATCcA B BUAE WOHOB C OAHUM MONOXWUTESNIbHBbIM 3apsfoMm, OTKyaa
ABCTBYET, UTO OAWH U3 3/1EKTPOHOB MNOTEPSAH. JTO pasnuMume B CBOKMCTBax
aproHa nm Kanma 06BbACHAT TeM, YTO B Ka/lMW, Kak U B aproHe, 18 anek-
TPOHOB 06pa3yloT 04YeHb YCTOMYMBYH CUCTEMY OKO/0 sgpa, HO 19- anek-
TPOH Ka/insa y>ke He BXOAUT B COCTaB 3TOW YCTOMYMBOWM CUCTEMbI W NETKO
oTpbiBaeTcsd OT atoma. C 3TOl TOYKM 3pEHUS MOH Ka/nsi 4Ype3BblYaliHO
MOX0X Ha aToM aproHa, oT/iMyascb TOJ/IbKO TeM, 4YTO 3apsaj agpa y Hero
19e, ay aproHa 18 e. Takum obpa3om Ha criaboe none, xapaktepusytollee
cucTeMy M3 18 3/1eKTPOHOB B MOHE KasiMA, Hak/afblBaeTca 3aJieKTpocTtaTu-
YecKoe rosie, COOTBeTCTBYHOLee 3apsady -\-e Bcero aroma. TeHAeHUMA K NoO-
Tepe 3fieKTpoOHa M o06palleHni0 B MOMIOKUTENbHbIA MOH onpefenseT Xu-

18+
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MUYecKune CBOMCTBa atoMa Kaims. B atome Kanbums nepexof K 3/1eKTPOHHOW,
KOH(urypaumm Tuna aproHa npouCcXoanT Npu yaasleHUU ABYX 3/1eKTPo-
HOB. G ApYroii CTOPOHbI, Yy X/10pa O4HUM 3/1IEKTPOHOM MEHbLLUE, YEM Y aproHa,
U [N OCYLLecTB/IEHUS KOHMUrypauunm aproHa [o6aBOYHbI/ 3M1EKTPOH A0n-
XKEH ObITb X/I0pOM 3axBadeH. B TakoMm cnyyae 3apsfbl 3/IeKTPOHOB Mpe-
BbilIAOT 3apsij S4pa  Ha eAuMHULy, M03TOMY WOH XJlopa  OAHOBasleH-
TEH U 3neKTpooTpuuartesieH. AHa/IOTMYHO cepa 3NeKTpooTpuuaTenbHa
MU OBYyBa/leHTHa.

Takoin B3rnsag 6ol 06cToATENbHO pa3suT Kocceneml), y KOTOpPOro
Mbl 3auMCTBYeM Juarpammy puc. 1. 3gecb 4MCN0 3/1eKTPOHOB B aToMme

Ka>K[0ro anemMeHTa OT/IOKEHO MO0 0CKM OpAMHAT, a Mo 0cU abCLucc OT/I0XKEH:
aTOMHbIV HOMep. B He3apskeHHOM aTtome 06a 3TW yucra coBnajalwT, MosToMy
KPY>X0UKN, NpeAacTaBAsloWme HelTpanbHble aTtoMbl, fexXkaT Ha O0AHOW nps-
MOW, HaK/IOHEHHOW noA yraom B 45°. ATOM CTaHOBMUTCA WOHOM, Moay4vas
WKW TepSAs 3/1eKTPOHbI, YUC/0 3/IEKTPOHOB B aTtoMe B 3TOM C/iyyae OTMe-
YEHO TOYKOW. [marpamma WAAKCTPUPYET creayloliee 3aknyeHne Koc-
cena: ,ONeMeHTbl C Pe3KUM MOMAPHbIM  XapakKTepom, pacrosioXKeHHble
BO/IM3N VMHEPTHbIX rasosB, UMEKT B MOHU3MPOBAHHOM COCTOAHUU B TOYHOCTU

1) W, Kossel. O MonekynsipHbix CBA3AX Kak npobneme CTpoeHMss aTtoma; Ann. C
Phys. 49, 230, 1916.
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TO >Ke 4YUC/I0 3NEeKTPOHOB, KakK WM B COOTBETCTBYHWLLEM WHEPTHOM rase".
Ha ypoBHe KaXkgoro 6/1aropogHoro rasa WMeeTCs T[OpPU30HTaNbHbIN pag
TOYeK, M306parkawLWmMX WOHU3NPOBAHHbIE aToOMbl, MMelLWMe TO >Ke YUC/O
3N1EKTPOHOB, KOrga OHUW TMpPOSABASAIOT CBOK MOJIHYK BaNleHTHOCTb. 3Ta
3aKOHOMEpHOCTb HECOMHeHHa BO6/M3M OT MWHEPTHbIX ras3oB, rAe BecbMa
ycToMumMBasi cuctema MOXeT ObiTb AOCTUTHYTa MpU HE60/bLUIOM W3MEHEHUW
obLwero 4ymcna 3NeKTpoHoB. OTK/IOHEHMA 3amevalTcs B cepefuHe 60/bLUNX
nepmvoaoB, rae 3TUX YC/0BUIA HET U, MOXHO JAyMaTb, MMeeTcs TeHAEeHLUSA
K HEKOTOpPOW MPOMEXYTOYHOW YCTOMYMBOIM CUCTEME.

3Tn B3rNsfbl Ha NpUpoay aTtoMHOr0 CTPOEeHUS *MOXKHO Tenepb cpas-
HATb C pe3ysbTaTamMu aHa/n3a PeHTreHoBbIMW nyyamu. Cpasy CTaHOBUTCA
SACHbIM, 4YTO BEPOSATHOCTb 3TMX BO33PEHMUI CUIBHO MOAKPENAAeTCcs HOBbIMU
JaHHbIMM 0 CTPOEHUU TaKMX MNOASAPHbIX COEAMHEHWI, KaK, Hanpumep, Xo-
pUCTbIN Kannii, B Kpuctanse X/J0pUCTOro Kanus KadXKAblii aTtoMm Kanus
OKPY>XEH CMMMETPUYHO LUECTbI0 aTtoMamMu XJi0pa, M KaKAblii atom Xjopa—
LWeCTbI0 aToMamMn Kanus. ATOM Kanums He ob6pasyeT MOsSeKynbl C KaKUM-1160
O4HUM W3 aTOMOB X/10pa, HO MPOCTUPAET CBOE MPUTSIXKEHME Ha HECKONbKUX
cocefieli. 3TO CTaHET MOHATHbLIM, €CMM KpUCTaslNl paccMaTpmBaTtb, KakK COBO-
KYMHOCTb WMOHOB Ka/ns W X/a0pa, WUMEKLWUX MPOTUBOMNOMOXKHbIE 3HaKU
M cAep>XMBaeMbIX 3M1EKTPOCTATUUYECKMMU CUAMU; 3TU CUMbl COOTBETCTBYHOT
BaNIeHTHOWM CBA3M, KOTOpas MOXET MnogpasfensTbCad KaK YrofHo. PaBeHCTBO
yucen aTtomMoB 060MX 3/1eEMEHTOB B TBEPAOM XJIOPUCTOM Kanu ABAseTcs
He pe3ynbTaToM CcABavBaHWS aToMOB B MOJEKY/bl XJIOPUCTOr0 Kasvs, HO
BbI3BAHO HEO06XO0AMMOCTbIO PAaBHOF0 4YucNa MPOTUBOMOMOXKHO 3aps>KEHHbIX
MOHOB AN MNOMYYEHUS 3MEKTPUYECKN HelTpanbHO CTPYKTYpbl. To XKe
camoe VMeeT MecTo W a1 60/ee CAOXKHbIX CTPYKTYp, Hanpumep, KanbuuTta.
B 3Tom cnay4dae WOHbl KanbUUs WMEKT ABOWHOM MNONOXKUTENbHbIA 3apas,
a rpynna CO03— gBOMHOM oTpuuaTesnibHbIA 3apsaf; 3TW WOHbI PacnofioXKeHbI
TaK, 4YTO 00pasylT CTPYKTYpPY, OYEHb TMOXOXYK Ha CTPOeHWe XJ10pu-
CTOro Kaius.

Bonblloe 4YUCI0 KPUCTaNI/IOB OTHOCUTCA K TOMy >Xe Tuny. Bo ¢Topu-
CTOM Ka/fbLUUM Mbl UMEEM MNPUMEP KpuCTaslna, FAe Ha Kaxkablii NosIoXu-
TeNbHbIA MOH NPUXOANTCA ABa OTpULaTesIbHbIX MOHa. Kaxabli MOH KasbLus
C [OBOMHbIM 3apsfoM OKpPY>eH BOCEMbI MWOHaMu @Topa C eAUHUYHbLIMU
3apsagaMn, N Kaxkabli MOH iTopa OKPYXXEeH UYeTbIPbMS WOHaAMW  KasibLus.
CTpyKTypa nN/aBMKOBOro Linata npeacTaBnsieT Hawmbosee CUMMETPUYUHbIN
cnocob peanusauum TaKOro pacrnosioXkeHusi. B CepHUCTOM LMHKE WOHbI
0fHOr0 poja OKPY>XEeHbl 4YeTbIpbMs MOHAMW C MPOTMBOMOIOXKHbLIM 3HAKOM.
Mbl He 3HaeM MPUYUHbLI pas3fiNuuMa 3TOM CTPYKTYPbl OT TUMa KamMeHHOoM
COMN, HO W 34eCb Mbl BUAMM TO >XXe OTCYTCTBUE KaKoro-nmbo ykasaHus
Ha rpynnupoBky B Mosiekynbl; B NHACL uvoH NII4 OKpy>XeH BOCEMbIO
MoHamMn Xxsiopa M 06paTHO. YMCI0 CNOXKHbLIX cosieli, aHanM3npoBaHHbIX
MOJSTHOCTbID, OYEHb HE3HAYUTEsIbHO, HO 6O0/IbLUMHCTBO M3 HUX, BEPOSATHO,
COOTBETCTBYET OAHOW W3 TaKMX WMOHHbIX FPYNNMPOBOK. 3ameHa MpPoOCTOro
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Kaxkablii atom yrnepofga B 3TOM CTPYKTYpPe OKPYXXEH 4eTbipbMS ApYrvMu
atomamMn. W 3gecb HeT MPOCTO arrperara MOJeKys, HO B TO BpeMsa Kak
B MOMAPHbIX COEAVMHEHUAX KPUCTaUIT SABASETCH accounauunen 3apsdkeHHbIX
MOHOB, 3[eCb MOHOB HeT, U BeCb KPUCTann [OJ/DKEH paccMaTpmBaTbCA Kak
ofiHa Monekyna. CTpyKTypa anMasa— Nyylunii npumMep CUCTEMbl, BCE CBA3U
KOTOPOM OTHOCATCA K TWUMy, KOTOPbIA Mbl Ha3Ba/IM ,,CBA3U 06LLUMMN 3/1IEKTPO-
HamKn"; cBOlicTBa a/iMas3a XxapaKTepHbl An18 CTPYKTYP CO CBA3SMMW TakKoro poga.

Mbl NpPOoTMBONOCTaBUAN Bbille ABa TuUMa CBA3eN, KOTOpble COeAUMHSAIT
aTtoMbl B MOMIEKY/lbl U B KpUCTas/bl: MOMSAPHbIE W He-nondpHble cBA3N.
B Takmx cny4yasx Kak LesiouHO-rasioufHble CoOefUHEHUS, C OOHOW CTOPOHbI,
M MONEKy/bl X/0pa, Kucnopoga wnm asota — ¢ APYroi, Tun coefuHeHUs
COBEPLUEHHO ACHO BblpakeH. EcTb, 04HaKo, coeAMHEHWUA, WHTepnpeTauuma
KOTOPbIX C 3TOA TOYKWU 3pEHUS He CTOMb SACHA.

CornacHo Teopun Koccens, B monekyne N5 BHeLHME 3/1eKTPOHbI
ABYX aToMoB a3oTa, umcnom 10, A0/DKHbI MepernTnm K aTtomMaMm Kucaopoa
ONnA  3aBeplleHus BOCbMWANIEKTPOHHbLIX rpynn B L- 060/104Ke; B Takom
crlyyae KaxAbl/i aToM KWUCNopoja B CBOEM BHELUHEM pacrosiokeHun 6yaet
NOX0X Ha HeoH 1). Monekyna cocTOUT M3 ABYX a30THbIX CTPYKTYp C Moso-
XKUTENbHbIM 3apafom 6 e, COefMHEHHbIX 3M1EKTPOCTATUYECKUMWN CUMaMn
C NATbI0 KMUCA0pPodaMK, KaxKAapblii ¢ 3apagoMm — 2e. JIaHT MO p npegnosaraert,
4YTO N B 3TOW MOJIEKY/NlE MMEKTCA ,06lime 3MeKTpPoHbI". Ero mogenb mone-
Kynbl N205 MOXeT 6bITb M300parkeHa Tak:

(0] O
I I
0= N—O—N= 0.
34ecb eAuMHMYHaA CBA3b M3o0bpakaeTt
napy 3/1eKTPOHOB, SABAAKLWMXCA 06WMMN OS5
[BYyX aToMOB, [BOWHas CBA3b MNpeAcTaBnseT
ABe napbl ,,06WMX 3/1EKTPOHOB".
Bo MHOrux criyyasax pasnmnyuve aTux AByx
MHTepnpeTaumii 6onee chopmanbHoe, YeM peasib-
Hoe. Hanpumep, Ko cce nb npeacrasnsier Puc. 2.
Mosiekyny CCl4 TakK, Kak nokas3aHo Ha puc. 2.
34ecb yrrepon NMeeT YeTblpeXKpaTHbIA MOMOXUTENbHbIN 3apsd, 1 oTpu-
LaTenbyo 3apsd>KeHHble XJ10pbl  YAEePXXMBAKTCA 3/1IeKTPOoCTaTUYeCKUM Mpu-

*) ATOM MepBOro MHePTHOro rasa MepuoanMyveckoin CUCTEMbl — Fenii — nmeeT 2 anek-
TpoHa B K - 0o6ogouke. Criegywowas ycToiiuMBas CTPyKTypa peann3oBaHa B HeoHe (aToM-
HblA HOMep 10), rae 8 p[06aBOYHBLIX 3/1eKTPOHOB 06pa3yldT HoBYK L - 060/104Ky, KoTopas
B [JaHHOM MecTe MepuvoAMYecKol cucTembl 3asepliaetca. Mo Bopy, o6onoukn Ans ocTasnb-
HbIX WHEPTHbIX rasoB crlefyloLimne:

APTOH oo 2K, 8L, 8M;
KPUNTOH..ccoviiiiciieeee 2K, 8L, 18M, 8N;
KceHOH . . . . . . K, 8L, 18XK, 18V. 80;

HWNWTOH L, 8L, 181, 32N, 180, 8P.
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TyweHvem. B mogenu JIsHrmiwopa napa 3/71eKTPOHOB ABNseTCA o06Luieii
ONS yrnepoja W KaXkAoro X/1I0pHOro atoma, B pesysbTarte yero yrnepos nmeet
BHELLHIO ,000/104KYy4 13 8 3/IeKTPOHOB, MOA06HO YCTOMUMBOIM CTPYKType
aproHa. MoBMAMMOMY, Masio CyLLLEeCTBEHHO, pacCMaTpuBaTb JIM 3TU 3MEKTPOHbI
KaK 4acTb TO/IbKO XJIOPHOI CTPYKTYpbl B OTAEMbHOCTU, WAN KaK BHELUHIO
060104Ky yrnepogHoro atoma. EcTb cnydanm, ogHako, Korga aTu fBe mMoaenu
NPUBOAAT K pasnuyHbiM umsnyeckum cneactemam. pynna C03 B KanbuuTe
MOXKET CAY>XXWUTb NPUMEPOM. 3TO MOH C ABOWHbLIM OTpMUATEsIbHLIM 3apsaoM.
Koc cenb cuuMTaeT, 4ro TpWU KUCAOPOAHbLIX aToMa OTHANW Yy yrraepoja
4 L -3/1eKTpoOHa W 3axBaTU/M KaxAabli No ABa [00aBOYHbLIX 3/1EKTPOHA,;
Takum 06pa3oM Tpu KuUcaopoga € ABOMHbIMW OTPULLATE/IbHBIMW - 3apsgamu
crpynnupoBaHbl BOKPYT yraepoja C 4eTbipexKpaTHbIM
NoNoXNTeNbHbIM 3apsigom. CornacHo JISHrMKpPYy, MWOH
MMeeT CTPYKTyp], n3obpakeHHyl Ha puc. 3.
B cTpyKType KanbuuTa Yrnepos OKPY>XeH CUMMe-
TPUYHO Tpemsa Kucnopogamm. HUoTKyga He cnepyet
pasnuuve NoBeAeHMSA OLHOro aTomMa Kucaopoja U AByx
0 0CTasbHbIX, KakK cnegosano 6bl 13 mogenm JIasHrmopa;
Psac. 3 OeNcTBUTeNbHAA KpucTanuyveckass CTpyKTypa 6onee
cornacyeTcs ¢ nHTepnpeTaumeir Koc ce ns.

CyLiecTByeT elle 0oAWH TUM MeXAYaTOMHbIX CWUJ1, 0 KOTOPOM Mbl MoKa
He roBopuan. BONbLINHCTBO OpraHMYecKuUX BeL,ecTB COCTOUT M3 MOSEKYN,
aToMbl KOTOPbIX CBA3aHbl 06LLMMUN 371eKTPOHaMW. ITU opraHunyeckue BeLlecTBa
[aloT XOpOLUO BbIPAXXEHHbIE KPUCTa//Ibl, FAe 3neMeHTapHasa sueilika co-
OEePXUT MOMEKyNbl, KaXkKAas M3 KOTOPbIX 3/71eKTPUYECKM HelTpasibHa. 3Tu
MOMEeKyNbl AO/KHbI CBA3bIBATLCSA MeXAy C0600 HEKOTOPbIMW OCTATOYHbLIMMU
cunamun. Takme CBSI3M He 3aBUCAT HU OT 06LLUX 3/IEKTPOHOB, HM OT NpUTSA-
YKEHUIA Mexy MOoHaMW, XOTS OHW U MOTFyT 6bITb YaCTUYHO 3NeKTpocTaTu-
YeCKMMMW, COOTBETCTBEHHO MOMIAPHOMY pacnpefenieHnio 3apsiia B MOJIEKYIIE.

HakoHel, ocTaeTcss BOMPOC 0 MEXAYATOMHbIX CUAax B MeTannax. 3tu
CW/bl, BO3MOXXHO, MOXOXW Ha CUMbl B MOMSAPHbLIX COEAUHEHUSX, MPU YeMm
371EKTPOHbI UrpalT pofib OTpULaTeslbHbIX MOHOB.

UTo6bl MepeiiTu K BAVSIHWIO TUMOB aTOMHOIMA CBA3W Ha Kpuctanianuye-
CKYK CTPYKTYpPY, Mbl MPOCMOTPUM KpUCTas/bl, aHa/iM3upoBaHHble pPeHTre-
HOBbIMU Ay4yamu. OAHOBPEMEHHO PacCMOTPUM A/1I8 3TUX C/lydaeB, KaKoBbl
paccTosHUA MeXay LeHTpamu aToMoB. Mbl yBUAUM, 4YTO CPaBHEHME MeXay-
aTOMHbIX PacCcTOSAHUIA faeT BO3MOXKHOCTb CAenaTb HEeKOTOpble aMNupuyeckmne
0606LEeHNS OTHOCUTESIbHO TOW 40NN, KOTOpas MNPUXOAUTCA Ha KadKAbli
aToM B MeXXAy4YacTU4YHOM paccTosiHMU. XO0Ts 3TWM BbIBOAblI W O0YEHb MpU-
6nn3nTeNbHble, O4HAKO OHW OKa3blBaT 60/bLUY MOMOLb aHanInay.
Ha oCcHOBaHUM 4YUCTO reoMeTpuYecKuUX Co06pa keHuin aToMy MOXHO 6bls10 bl
npunucatb BecbMa pasfnNyHble MOMOXKEHUS B 60MbLUMHCTBE KpUCTananye-
CKUX CTPYKTYyp. B OeliicTBUTENbHOCTW, KaXKAOMY aTOMy CBOWCTBEHEH HEKO-
TOpbIA 06beM, N Apyrve aToMbl He MOryT 3aiTu B 3Ty 06n1acTb. Mbl nonbl-
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Taemcsl onpefesinTb pPaccToAHUA, B npefeniax KOTOPbIX aTOMHble LEeHTpPbI
MOryT cbnmxaTbCcs.

Ha puc. 4 Bocnpou3BegeHa u3BecTHas KpueBass JloTapa Melepa,
KoTopass TaK XO0powo WAMCTPUpyeT NepuogmMyHOCTb aTOMHbIX CBOMCTB.
ATOMHbIA 00bEM KaXKgoro 3siemMeHTa (B CM3 Ha rpamm - aToM) OTHEeCeH
Ha 4yepTeXke K aToOMHbIM 43cfiam. LlesoyHble MeTa/ibl, KOTOPbIMU Hauu-
HaeTca KaxKAblii nepuod, HaxogAaTCs Ha BeplUMHaxX KpuBoi. lMocnegytowime
3NeMeHTbl 3aHMMaloT MecTa Ha MpaBU/IbHOM YyyacTKe KpPUBOW, MWUHUMYM
KOTOPO/i COOTBETCTBYET 3fleMeHTaM B CepefuHe rMepuoaa, Aasiee Kpusas

noAHMMAaETCA [0 cnefyoulero rpebHs, 3aHMMaemMoro Creaylowmm LWesoYHbIM
MeTas1/10M.

CBefeHNSA 0 KpUCTa/IIMYECKOW CTPYKType, KOTOPbIMM Mbl  Tenepb
06/1afaeM, BbIHY>XAalT Hac YepTUTb 3Ty KPUBYK MO-HOBOMY. CTPYKTypbl
60MbLUIOr0 4nMcfa 3/1EMEHTOB W3BECTHbl, — 66/blIaA  4YacTb WX U3y4veHa
Xénnewm (Hull) no meTtogy nNopoLlKOB.

MAaTHaguaTb U3 3TUX 3/1IEMEHTOB — BCE KOBKME MeTasl/lbl — KpUcTanu-
3yl0TCA B KyOWUecKOol pelueTKe C LEeHTPUPOBAHHbIMU rpaHAMU. 3TO OAVH
M3 BO3MOXHbIX CMOCOO0B YMaKOBKM HEKOTOPOro u4mcna paBHbIX cdep
K HavmeHbLUM 06beMoM. Kyb6uueskas nnoTHas CTPyKTypa npeAactasBieHa
Ha puc. 6; npu 3TOM Kadkaasa cdepa conpukacaetca ¢ 12 cocefHUMU
cthepamn.

EcTb n pgpyroihi cnocob6 ynakoBKW cdep B MN/AOTHYH CTPYKTypy. Cdepbl
B nnockocTax (111) puc. 6 pacnonoXeHbl TakK, YTO UX LLEHTPbl HaxoaaTcs
Ha BeplUMHaxX y30pa M3 pPaBHOCTOPOHHUX TPeyronbHWKOB. [locnepoBaTesib-
Hble cnown. (111) ynakoBaHbl OAWH 3a APYrMM TakK, YTO cdepbl O4HOr0 c/10A
YKNagblBaloTca B MPOMEXYTKU MeXAy Tpemsi chepamm BEPXHEro M HMXKHErO
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cnos. B cTpykType puc. 5 nuHMSA, ucxoasiwas OT UeHTpa OAHOWM cdepbl:
nepneHANKYIAPHO MockocTy (111), NpoxXoAUT uepe3 LEHTP APYroii cdepbir

Pwuc. 5.

pacnosioKeHHOM Yepe3 Tpu criosd
0T nepBoi. MOXHO, 0gHaKO0, 3TU:
cnon ynakoBaTb TaK, 4TO Ka-
XXAObIi BTOPOW,a He TpeTuniA, cnoi
bygeT BcTpeyaTbca Mpu MocTy-
naTtesibHOM ABUXKeHWUW MeprneHapr-
KynspHo K cnosm. ObpasyloLascs
CTPYKTypa WMeeT rekcaroHasb-
HYI0 CUMMETPUIO U NpeacTaBrieHa
Ha puc. 6. CTeneHb MJ/I0THOCTU
YNaKOBKN COBEPLUEHHO OAHa WU
Ta e B 060umx caydasx. [aTtb
3/1IEMEHTOB KpuUcTanimaywTcs, Ta-
KM 06pa3oM, C 0CeBbIM OTHOLLIE-
HMEeM, KOTOpPOE O04YeHb TO4YHa
cornacyeTcsl ¢ maeasibHbIM OTHO-
LIeHMEeM A1 MI0THOM yNaKoBKW.
LIMHK 1 KagMnii UMetoT NogobHyN
XXe CTPYKTYpYy, HO ¢ 60/bLUMM

oceBblM OTHOLWeHMeM. KobanbT u Lq,ep|/||7| MHTEPECHbI KaK NpuMmepbl MeTasl-

NI0B, KPUCTAJIIN3YOLLNXCA Kak
C rekcaroHasibHOW, Tak W C Ky-
O6UYECKOM MJIOTHOW CTPYKTYpPOIi.
Y nnTusa, HaTpus, BaHaams,
XpoMa, >kefnesa, MonnbaeHa, TaH-
Tana W BosbpamMa aTOMHble
LEHTPbl  pacrosioXKeHbl B Mpo-
CTPaHCTBEHHO- LIeHTPUPOBaHHYO
Kybuueckyt pelleTky. >Keneso
WHTEPECHO B TOM OTHOLLEHUN, YTO
ero mogndmkaumn a, pu 8 umeroT
NPOCTPAHCTBEHHO - LEHTPUPOBAH-
HOe pacrosioXKeHne, B TO BpeMs
KaK y-)Xefneso npu Temnepa-
Typax npubN3uTeNbHO Mexay
900—1700° C nmeeT N0CKO-LeH-
TPUpPOBaHHOE PacMosiokKeHMe X).
KpeMHuii n ogHa u3 Mo-
andukauunii onosa Kpuctannu-

Pwuc. 6.

3ylOTCA CO CTPYKTYpOil, noxoxei Ha anma3 CypbMa M BUCMYT WMeEOT
G6onee C/IOXKHYI CTPYKTYpPY, O KOTOpoii 6yaeT pedb ganblue. A Mu*

i) Westgren & Phragmen.

Foren. Forhand. te} Jan. 1922.
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H 0 B 1) aHanuM3nposBan PTyTb W Hallen, 4To OHa obpasyeT rexkcaroHajbHble
Kpuctannel. Ta CTPyKTypa, KOTOpyl0o AMWHOB TMPUNAUCBIBAET PTYTUT
MOXeT ObITb MpefAcTaB/ieHa KaK rekcaroHaslbHas MoauduKaums aToMHOro
pacnonoXXeHns anMasHoli pelleTkuU. [ekcaroHasbHble, MPUGIN3UTENBHO*
NAOTHO YyrMakKoBaHHble peLleTKN nepennetalnTca TakK, UYTO KaKAblA aTtom
PTYTU OKPY>XXeH YeTbipbMsA APYTrUMU.

Ecnn HaHecTM BMECTO aTOMHbIX 06bEMOB pPacCTOAHUS HaubosbLLero
CONMXKEHNA Mexay aTtomamMy B 3aBUCMMOCTM OT aTOMHOr0 Homepa, TO
nosiyyaeTca KpuBas, MMelOWas TOT >Ke MepuojuyeckKuini xapaktep U gaxke
60MbLUYI0 PerynsipHocTb, 4Yem kKpmBas Jl1oTtapa Melepa. B HekoTopbix
cydasax CTPYKTypa 3/ieMeHTa TakKoBa, YTO MMETCA [Ba pas/iMyHbIX pac-
CTOAHMA HaMboMbLIEro CONVDKEHNA Mexay cocefHUMMU artoMamu. B Takux
cy4dyaax HaHeceHbl fBe opAuHatbl (puc. 7).

% “t 2 - £ 3V

9 5 I'O'k—lo ?5 I‘O is:,L 40 45 E I"E_D alo 6)5) 79‘ 7i5 S)—ASL— so !

Pwuc. 7.

Tenepb paccMoTpUM 60/bLLOIA Kacc MOMSAPHbIX COEAUHEHWNI, B KOTOPbIX:
CBA3blBalOLLME CWUAbl ONPeAEensAlTCsa 3/IeKTPOCTATUYECKUM  MPUTSKEHNEM.
Nx yao6HO pa3fennTb Ha HECKONbKO FPYMM € XapaKTepHbIMU KpuUcTaniau-
YECKMMU CTPYKTypamu.

Tun I. NoH nmMmeeT WecTb cocepein. XapakKTepHbIM MpuMe-
poM TaKoli CTPYKTYpbl CAY>XUT KameHHas conb. VoHbI pacnpefesieHbl B ABYX
nepenaeTamLWmXcss MI0CKO-LEeHTPUPOBAHHBIX peLleTKax TakuM 06pa3om, 4To
KaXkgasi TouKa MpoCcTOoi KyO6uUUeCcKOW pelleTKM 3aHATa MOHOM OAHOro unuv
ApYyroro 3Haka. Takyl CTPYKTYpYy WMEKT COeAMHEHUSA UTUA, HaTpus,
Kanus 1 pyéuams c (TopoMm, X/1I0pOM, GPOMOM M MOAOM, 3a WCK/IIOYEHUEM
IIbF. WMogucTblli aMMOHWI UMeeT TaKyl CTPYKTypy MNpu 06bIKHOBEHHOI
TemnepaTtype, a X/1I0pucTbie 1 6pOMUCTbIE COEAUHEHNA aMMOHUA— npu 250°2.
Apyrue npumepbl Takon cTpykTypbl: AgCl n AgBr 3.

Ty >Xe CTPYKTYpPY MMEKT MHOrMe MNpocTble CO/U ABYBaSIEHTHbIX MOHOB.
CoefMHEHUA MarHus, KasblUus, CTPOHLUUA U 6apus C KUC/I0POAOM U Cepoiir
BEPOATHO, BCE OTHOCATCA K TOMY >Xe Tumny. 3TO MPOBEPEHO Ha cayvasx:
mgo, CaO, CaS wu BaS, CeneHungbl U Tennypuabl 3TUX METa/I/I0B TaK>Ke

< Amin off. Geol. Foren. Forhand. 44, Jan. 1922.
2) Barlett and Langmuir. Journ. Am. Chem. Soc. 43, 85, 1921.
i B. B. Wilsey. Phil, and Mag. 42, 262, 1921.
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Kybnueckume, Mo3ToMy O4YeHb B3POATHO, 4YTO 37eCb Mepes Hamu OPYron
NOMHLIA PAA NPOCTbIX KyBUUECKMX KPUCTansos.

Apyrnm npvmepom ABYBasIeHTHbIX MOHOB, 06pasyloLlinx MNpocTble Ky6u-
yeckKme Kpuctansbl, ABNATCA coegnHeHua CdO u PbS.

Pa3smepbl pelleTkn, T.-€. O4JIMHblI pebpa 3M1eMEeHTapHOro M0CKO-LEeH-
TPUpOBaHHOr0 Kyb6a B 3TOM cny4ae, B egnHMUax OHrcTpemMa TaKoBbl:

CcComM OAHOBAJTEHTHBLIX MOHOB.

ﬂ_ﬂl/lTVIVI. Hatpuin. Kanuii. Py6ugunii. AMMoHWiA. Cepe6po.

dTopUCTBIN .. .- 4,02 4,86 5,38

XNOPUCTBIN ... . 511 5,63 6,26 6,57 6531 556
BpomucTtbld . . . . .. 5,47 6,02 6,60 6,93 6,90 i) 5,78
MOANCTBIM e 5,99 6,50 7,10 7,32 7,20

CO.71M p 8 y BAMTEH 11 bl X >k )HOB.

MarHuii. Kanbuyuid. CII,‘;CI;H_ Bapuii. Kagmnit. CsuHel,.
OKUCD it 4,22 4,84 526 2 5,62 2 4,61
CepPHUCTBI M eevvvveieeeinne 5,08 2) 5,64 5,98 2 6,40 5.,80
Tun Il. NoH nmeeT BoceMb cocepgeini. CTpyKTypa X/10pUCTOro

aMMOHUS TUMWYHA [18 3TOro Knacca. VOHbI 0AHOro 3Haka HaxoasaTcs
B BepLIMHaxX MpOCTON Ky6MUECKOlW peLleTKM, MWOHbI MPOTMBOMOIOXKHOIO
3Haka — B LeHTpax Ky60B, TaK UTO KaXAbli MOH OKPY>XXEH BOCEMbH MOHaMU
MPOTMBOMOIOXKHOMO0 3HaKa.

M3BECTHO, 4TO XJ/I0PUCTbIA U 6POMUCTBIA aMMOHWK NPV KOMHATHO
TemnepaTtype, XJOPUCTbIW, O6POMUCTBLIA U WOAUCTbIA LE3Ni U XNO0PUCTbIN
Tannuii — KpucTanansyTes Takum obpasom. Cnepgywuwas Tabnuua paet
ONVHBbI pebep Kyb6oB ANS 3TUX Cy4aes.

AMMOHMWIA. Lle3uia. Tannui.
Xnopuctbld . . . . 3,86 4,16 3,85
BpomMucTbiii . . . . 3,99 4,33 —
WNoguctbid . . . . — 4,57 —

MTMpn Temnepatype 250° C.
2j Ota uyudpa He nNpoBepeHa PeHTreHOBbIM aHa/IM30M.
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Tun Illa. MNoOH OKPY>XeH 4YeTbipbMA coceadamu. [Npumep —
LMHKOoBaA obmaHKa. VMoHbl KaXK[oro poga pacrosioXXeHbl B MJI0CKO-LLeHTPU-
pOBaHHOW KyOWUYeCKOW peLleTKe, HO pelleTKW nepernnetawTca Ta-, 4TO
KaXXAbli MOH OKa3blBaeTCA OKPYXXEHHbIM 4eTbipbMS MOHaMW MPOTUBOMNO-
NOXHOro 3Haka. Bce To4ku, 3aHMMaeMble MOHaMW, [AIOT CTPYKTYpPY, MOXO-
XKyl Ha anmasHyw. BbbikoB (Wyckoff) nokasan, uto CuCl, CuBr n CuJ
VMelT KpUcCTas/ibl Takoro tuna. Pasmepbl pebep efMHUYHOr0 Kyba TakoBble

CUC e 5,36
(O U1 = S 5,74
CUJ . e e 6,07

CuUMMETpUA 3TOM CTPYKTYpPbl MeHbllUe, 4Y4eM Yy MepBbiX ABYX rpynn Kpwu-
CTa/I/I0B. TpuUroHasbHble 0OCWM MNOAAPHbI N  KpUCTa/Ibl  FEMU3LPUYECKME.
MHTepecHo OTMEeTUTb, YTO KPUCTasfibl MepBbiX ABYX FPYMN packasblBatoTcA
napaasiefisHO MNJA0CKOCTAM Kyb6a, Kpuctannbl e ZnS, CuCl, CuBr n CuJ
packasbiBalOTCA napassiesisHO naockoctam (110).

Tun 1l b Mbel BMgenu, 4To cyullecTByeT fBa cnocoba YyrnakoBKu
paBHbIX cep € HaMMEHbLUMM BO3MOXXHbIM 006HEMOM, COOTBETCTBYHLLMX
KybnUyeckom W rekcaroHasibHOW CcUMMeTpuM. B KpucTannax Tuna LUHKO-
BOM 06MaHKM MeTasl/INYeCKME WMOHbI PacCMnofioKeHbl B Ky6UYeCKOM MJI0THO
ynaKoBaHHOWM pellueTKe, a WOHbl 3M1EeKTPoOTpULATE IbHbLIX 3/IEMEHTOB NeXaT
MeXAy 4eTbipbMs MeTa//INYeCKUMU KoHamu. EcTb Apyron Tun KpucTansios
C 0YEHb CXOXKeW CTPYKTYpPOW, B KOTOPOWM WMOHbI TOr0 U APYroro 3Haka pacno-
NOXKeHbl B rekcaroHasibHOM MJIOTHO YMNaKOBaHHOW pelleTKe; 3TU peLleTKu
nepensieTaloTCsa COBEPLIEHHO OAMHAKOBO, TaK UTO KaXKAblii WeH NexuT
MeXAy YeTbIpbMSA MOHaMK MPOTUBOMOJIOXKHOr0, 3Haka. K atomy Tuny oTHO-
catca ZnO mn CdS, n TakoBa >Xe, BEpPOATHO, rekcaroHanbHasa dopma ZnS
(Bypuut). AMnHoB1 HesaBHO nokasas, 4To AgJ Npu 06LIKHOBEHHOM
TemrepaTtype UMeeT TaKykl CTPYKTypy.

lekcaroHanbHasa MN0THO yNakKoBaHHas CTPyKTypa MMEET 0CeBOe OTHO-
weHmne c:«=1,633:1. OceBble OTHOWeHMA ana ZnO, ZnS, CdS mn Agd
TaKOBblI:

Z N O e e 1,607
ZNS (BYPLUT) oot e 1,635
Cds ® e 1,621
A e e e 1,639

AMMWHOB uccnegoBasl TakXXe C/A0KHYH ¢dopmy muep3uta 4AgJ.Culd..
OH nokasan, 4TO CTPYKTypa B [AaHHOM cny4yae Takasa e, Kak y CuJ,
T.-e. Tuna UWUHKOBOI 06MaHkn. CTpyKTypa AgJ 0CO6EHHO WHTepecHa 6na-
rogapsa Tomy, 4TO Bbllwe 146°C rekcaroHanbHas mMogudukauusa rnepexoauT
B Kybumueckylo. [ekcaroHasbHas MoAN(MKauMUA UMeeT Ty [0 CTPYKTYpY,
KakK ZnO u CdS, noaToMy, ecnv NpUHATbL BO BHUMaHWe CTPYKTYpYy MuepsuTa,

< Am in off. Geolog. Foren. Forhand., 44, mapTt 1922.
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TO €CTECTBEHHO 0XMAaTb, YTO Kybuyeckas MogudmKaumsa oKaxkeTca Tuna
UMHKOBO 06mMaHkn. OpHako, mo AMWHOBY, 3T0 He Tak. CTpykTypa
3HAUYNTENIbHO CJ/I0XKHEee, 3/1eMeHTapHbIA Kyb6 CcOoAep>XUT MO0 MeHbLUen Mepe
ABe MONEKYy/bl.

Twun IV~ Ctpyktypa nosiesoro wnara CaF2 y)e paccmaTtpusanacs.
3rF2 n BaFgl) kpuctannmsylTcs Takum >ke o6pa3oM. MoCcToOAHHbIe peLueTKy
TaKOBbI:

CaFa ... 5,49
SrF2 . 5,77
BaF2 6,20

OueHb 60NbLIOE KOMNYECTBO MPOCTEMLLUNX XMMWUYECKUX COeAUHEHNIA
KPUCTannumsyeTcs No O4HOMY W3 YyKasaHHbIX TUMOB. lNpumepbl 60s1ee CroX-
HbIX KPUCTA/IJIOB C MOJIEKy/1laMn, cofep>XallMmu 60/1bLI0e YMCNI0 aTOMOB,
6yayT faHbl HUXKe.

Ha psapge coeguHeHWiA, Hanpumep, WenoYHO-rarouaHbIX, MOXHO N3YyUnTh
BNUAHME 3amelleHUs ogHoOro aroma gpyrum. Korga xsop 3amelwiaeT dTop
Wi 6pom — XJiop, pa3Mepbl peLleTKU Bo3pacTawT. B cnegywouweii Tabnuua
COMOCTaB/IEHbl PACCTOAHUSA MeXAY aTOMHbIMU LieHTpamu A/is psga ranoug-
HbIX cOefWHeHW A W npuBeAeHbl PasHOCTU 3TUX BENMYUH, KOTOPble U Bbl-
pa>kaloT M3MeHeHWe paccToOAHMUA MPU 3aMeHe O4HOro rasouga ApYrum:

Li Na K Rb Cs nha Ca Ag
F ... .. 20 2,34 - — — _ _ _
0,55 0,47
cl .... . 256 2,81 3,13 3,28 3,54 326 .2,32 2,78
i 0,17 0,20 0,17 0,18 0,21 0,19 0,17 0,11
Br . ... . 278 3,01 3,30 3,46 3,75 3,45 2,49 2,89
0,26 0,24 0,24 0,20 0,21 0,15 0,14
J o 2,99 3,25 3,54 3,66 3,96 3,60 2,63 —

3amelleHe O04HOro ranouga APYrMM Bbl3bIBAaeT MOYTUM OA4HO M TO XKe
BO3pacTaHWe pacCTOSAHUA, KaKoB Obl HWM Obl1 MeTas/l, C KOTOPbIM COoeaun-
HEeH ranounj, 3a WCKA4YeHMeM Mean u cepebpa. OTcoga ecTecTBEHHO
3aK/I0UNTb, YTO TO XX€ MMeeT MeCTO W B OTHOLIEHMM 3aMelieHUst 04HOro
MeTanna gpyrum. Ecnm 6bl 3To npaBwuio 6bl10 CTPOro crnpaBeasiIMBbIM, TO
MeXXayaToOMHOe paccTosiHue ans /t60ro U3 aTUX CoOeAMHEHUN MOXKHO 6bI10 Gbl
Bblpa3uTb, KaK CyMMy ABYX MOCTAHHbIX [Oa + OB, rge BA— nocTosHHas
ONs Kaxkaoro Metanna, a OB— ona Kaxaoro ranovpa. [elcTBUTeNbHble
3HAYEHMSA 3TUX MOCTOSAHHbLIX OCTalTCA HeonpedesieHHbIMW, TaK KaK Mbl
3HaeM TO/IbKO UX CyMMYy.

* Dave-y. Amer. Phys. Soc, Nov. 1921 r.
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HekoTopble MeXayaToMHble pacCTosHUSA B Tabnuue nonyyYeHbl n3mMe-
PEHMAMN NPU MOMOLLW PEHTFEeHOBLIX /y4ei, Apyrve BbiBeAeHbl U3 MOJIEKY-
NAPHbLIX 00bEMOB KpUCTassioB. BO3MOXXHO, YTO MHOrMe HenpaBU/IbHOCTU
Tabnnubl MCYE3HYT, Korja ypacTcs aHa/im3mposaTb BCe KpuUcTannyveckue
CTPYKTYpbl. HegaBHo [3BuM ') Npou3Ben TOUHbIE N3MEPEHUS pALa LLLEe/I0HYHO-
ranongHbix coeanHeHunn: NaF, NaCl, NaBr, KF, KC1, KBr, KJ, RbBr,
CsCl, CsJ u nokasas, 4YTO YKasaHHbIli 3aKOH agguTUBHOCTU BbIMOIHAETCA
0YEHb TOYHO, MO KpalHel Mepe ANA 3TUX COEAVNHEHMWIA.

MoBuaMmomMy, TO X3 CNpaBej/iMBO U B CNyvyae COeAVMHEHWA ABYBasleHT-
HbIX WOHOB, XOTH 3[eCb WU3YYEHO elle Maslo CTPYKTyp. 3amelleHune KUcno-
poga cepoli BbI3blBaeT XapaKTepUCTUYHECKOe HapacTaHWe MeXayaTOMHbIX
pPaccTOAHWIA:

MeTann . . .. .. Mg Ca Sr Bn Zn

3amelleHne Kucnopoga cepoi . . 0,43 0,37 0,33 0,3) 0,38A

MofobHble >Ke COOTHOLWEHWA CYLLeCTBYIOT W AN1A APYIUX PAL0B Kpu-
CTas1/10B. v

UpesBblyaHO TPyAHO pe3loMuUpoBaTb 3TU COOTHOLUEHUS U BblpasnTb
MX B Takoi opme, KoTopas Obiia 6bl MoMesHa A0S aHan3a, 4vacTblo
rMoTOMY, YTO MHOrMe ciy4anm B HUX He YKIafAblBalTCHA, 4acTbio MOTOMY, YTO
Halln CcBeJEeHUSA 0 KPUCTANIJIMYECKOW CTPYKTYpe ele 0YeHb OrpaHUYeHsbl.

OavH 13 cnocob60B Bblpa3UTb 3TU COOTHOLUEHWUS 3aK/HYaeTcsa B TOM,
UYTO KayKAOoMy aTomMy MPUMNUCbIBAETCA ornpefesieHHas MOCTOSAHHAasA, KOTOpYyH
Mbl Ha3oBeM ,pagunycom coegmHeHusa" (,radius of combination”); oHa npea-
cTaBfifieT Ty [0/110, KOTOPYK aToM BHOCUT B MeXAyaTOMHOe paccTosAHue
npu coeguHeHnn. Ecnmn aTm NOCTOAHHbIE ANA ABYX aTOMOB- 6nvKaiwmx coce-
e cyTb BA n EB, Torga pacctosiHMe mexkay HAMU O/DKHO 6biTb BA-\-BB .
Ecnn paccmaTtpuBaTh TOJSIbKO MOMSAPHbLIE COeAUMHEHUSA, B KOTOpbIX BA Bcerga
COOTBETCTBYET MeTasuly, a E B— anekTpooTpuuartenbHOMYy 3/feMEHTY, TO
MOCTOSIHHbIE OCTAKTCA HeonpeAesieHHbIMU, TaK KaK BcAKasa gpyras napa:
BA-\-x, EB — X pgacTt To >e camoe. YT06bl thukcnposate En n EB, Hago
BOCMO/Ib30BaTbCA KaKUM-HMOYAb ApYrMM MNpUHUUAOM. [loxanyi, Ay4yliunia
mCrocob MoslyymMTb 06 MEe COOTHOLLUEHUSA ANA MeXAYaTOMHbIX PacCTOSAHUNA —
3TO noAbicKaTb pPAfL MocsiefoBaTe/lbHO MPOBOAUMbBIX TMOCTOAHHbBIX W 3aTeM
y>Xe paccMaTpmBaTb WUCK/IOYEHUS.

MopgobHaa nonbiTKa 6blia cgenaHa ogHMM M3 aBTopoBZd). Okasasoch,
YTO MOXKHO HalTW psag NOCTOSAHHbIX ANS MNOASAPHbIX COeAWHEHWA O0fHOBa-
NIEHTHbIX W [ABYBaJIeHTHbIX MeTannoB. Kak y)e roBopusoCcb Bbllle, Mpwu
3TOM [elCTBUTEsNIbHbIE MOCTOSIHHbIE BCe XXe 0CTalTCs HeornpeaesieHHbIMU.
Ansa  dukenpoBaHMs 3TUX MNOCTOAHHBLIX OHWU  OblIM Bbi6paHbl TaK, 4YTO6bI
npeacTaBNATb PacCTOAHMA He TO/IbKO B MOMAPHbLIX COEAUHEHUAX, HO U

* W. P. Dave y. Proc. Am. Phys. Soc. Aug. 1921.
2 W. L. Bragg. Phil. Mag. 40, 6 (1920).
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B TeX c/y4yasx, Korja B COeAVHEHMW HaxoAATCA [fABa a3feKTpooTpuuaTenb-
HbIX 3neMeHTa. Pe3ynbTaTbl npeacTaBfieHbl Ha puc. 8, rae ,pagumycbl coegu-
HeHNA" ABNAITCA opaMHaTtamMu  (KPY>KO4YKU), OTHECEHHbIMU K aTOMHbIM
HOMepaM, Kak abcuuccam.

Hy>XHO mnogyYepKHYTb, KaK 3TO0 W CcAenaHo B LUTUPOBaHHOW paboTe,,
4To 3TU ,paguycbl coeguHEHUS" HABNAKTCA TONbKO PAAOM 3MMUPUYECKUX
MOCTOSIHHbIX, Ha3Ha4YeHWe KOTOPbIX — MPUMEHEHUE MPU BbIYUC/IEHUU pPas-
MEepOB MOJEeKY/l, BXOAALWNX B KOHCTPYKUUK eAVHULbI  KPUCTaslsInyecKom
CTPYKTYpbl. TOMbKO cAenaB HOBble AOMYLLEHUs, Mbl MOXEM paccMaTpuBaTthb
3TM MOCTOSIHHbIE, KaK onpefenstolwme A0 HEKOTOPOA CTENeHU AeiCTBUTeNb-
Hble pa3mepbl aTOMHOM CTPYKTYpbl. Mbl Tak Mai0 3HaemM 0 CTPOEHUWU aToma,
4YTO CTapblii TepMWH ,aTOMHbIA AnameTp” 3jleMeHTa He MMeeT OAHO3Hau-
HOro cmbicia. B opurnHanbHOW UMTUpPOBAHHOW paboTe Te BENUYUHBI,.

Xi - (m
® w
I fe % W ¥
(00 0]
LU 1 111 LFLIA 11122040 HIY il
ATOMHBIi HOMep. Puc. 8.

KOTOpblE Mbl 34ecb HasblBaeM ,paguvycamu coeAnHeHUNA1, 6blAn ANs KpaTKo-
CTW HasBaHbl aTOMHbLIMW paguycamun, HO, BO M36eXXaHue HenpaBu/IbHOIo
NMoHVMMaHWs, 3[4ecb Has3BaHWe W3MEHEHO.

3a HEeKOTOPbIMM MUCK/IIOUEHUSIMM, O KOTOpPbIX OyAeT pedb Aasblue,,
paccTosiHUe Mexkay ABYMsSI aToMamu f1l060r0 MOMSPHOro COefAMHEeHMUs corna-
CYeTcs ¢ BeNuMHAMM, MONY4AeMbIMU CNIOKEHWEM [ABYX COOTBETCTBYIOLLMX:

opguHat rpaguka puc. 8 ¢ ToyHocTbio go 0,1 A. Ha ocHoBaHUW O4HUX
NONSAPHbIX COeAVHEHWI elle Henb3s (UKCMpoBaTb abCoMOTHLIX 3Ha4YeHUN
MOCTOAHHbIX, — MocAegHMe O6blIM  NONYYEHbl U3 AaHHbIX O COAMXKeHUN
3N1eKTpooTpMLaTe IbHbIX aTOMOB; B 3TOM C/llyyae MeXAyaTOMHble pacCToAHUA
Masibl, TaK KakK CTPYKTypa nepensieTtaetca 6narogaps ,,00WKMM 3fieKTpoHaMm".
Taknm nyTem 6bi1 NOMyYeH pPsA4 CcorflacoBaHHbIX MOCTOSAHHbLIX, KOTOpble
MOXXHO MPUMEHATb K COeAMHEHUSAM, FAe CYLLecTBYIOT Yy)e o06a Tuna CBA3M.

JaHHble 0 pacCToOAHUKM MeXXAy LUeHTpaMun 3/1eKTpooTpuuaTesnbHbIX
atoMoB B COEAMHEHMAX O0YeHb CKYAHbl. Mbl 3HaeM pacCTOAHUA MeXay
yrnepogoM W KUCMOPOAOM U MeXXAy a3oToM WU KUC/I0POAOM COOTBETCTBEHHO
B YIMEKUCNbIX COeAMHEHUAX W B a30THOKWUC/IOM HaTpuu. Mbl 3Haem pac-
CTOAHWE MeXay OBYyMSA aTtomamu cepbl B FeS2, korga rpynna S2 wurpaet
ponb oTpuuaTesnbHOro noHa. [fanee, HaMm M3BeCTHa KpucTasiimyeckas CTpPyK-
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Typa HEeMHOrux 3MeKTPooTpULATEsSIbHbIX 3/1IEMEHTOB, TakKuX, Kak yrsiepog wu
KPEMHUWIA, TAe aToMbl CBA3aHbl ,060lLMMW 3fleKTpOHaMMU" W rAe Mo3BONU-
TeNbHO A9 HaxoXAeHUs pajuyca COeAVWHEHWA [eNNTb nonoaam Mexxay-
aToOMHOoe paccTosiHMe. TakuMm MyTeM HargeHbl MocTosAHHble gna N, O, S.
PaccTtosaHue mexay ueHTpamu Hatpus n kucnopoga B NaNO3 noutn Toxzie-
CTBEHHO C paccTosiHMeM wMexXay Hatpuem n gTopom B NaF. AHanorunyHo
pacctosaHne mexagy Ca m OB CaO 710 X3 camoe, Kak mexay Ca u F
B GaF2. lo3aTomMy Mbl JO/DKHBI nipuynucarb (OTOPY Ty >Ke MOCTOAHHYI0, Kak
M Kucnopogy. 3HayeHuA MOCTOAHHbLIX ANA APYruxX rasioufoB MnoJslyvatoTcs
Ha OCHOBAHUW YBENUYEHUS MEXAYaTOMHbIX PacCTOSAHWA NpU MoAcTaHOBKe
04HOro ranouja Ha MecTo Apyroro. Takmmum NyTAMW W MOJIyYeHbl pa-
ONyCbl cOefUHEHNs Ha puc. 8.

B KaXXgom nepuofe MOCTOSHHbIE NPUOBAMKAKTCA K HWXKHeMy npegeny
ONA 3NeKTPooTpULaTeNbHbIX 3/1IEMEHTOB. OTW NpefefibHble 3HAYeHUS COOTBET-
CTBYHOT Ha rpagwmuke 0,65, 1,02, 1,17, 1,35 pans BTOPOro, TPeTbero, 4YeT-
BEPTOro M NATOro nepuoga.

Kpectukn Ha rpaurke COOTBETCTBYIOT T[O/IOBUHE MEXAYaTOMHOIO
paccTosaHNA ONA  KPUCTa/IJIOB 3/IEMEHTOB. [NA  MeTas/i0B, HaxoAALMxca
B cepefVHe MNepuoaoB (Hampumep: >Kese30, KobasbT, HUKENb, Mefb, LMHK
B TpeTbeM Mepuoae) BUAHO, 4YTO paccTossHUe HambonblIero Cco/NKeHUSN
HeMHOro 6onblue, 4YeM A7 3/1eKTpooTpuLaTe/ibHbIX 3/1eMEHTOB TOro JKe
nepvoga. C Apyroi CTOPOHbI, 3/1IEMEHTbl NINTUIA, HATPWUA, MarHuWi, Kanbunii
MMelT O0YeHb 60MbLUOM aTOMHbIV 06bEM U COOTBETCTBEHHO 60/1bLLOE MEXAy-
aToOMHOe paccTogHue. s unaocTpaumy 3Toro MOXHO CpaBHUTbL MeTaslsin-
YeCcKNii Kanbunii c ero coeguHEHUsMU. ATOMbl B 3/1IEMEHTE KasibLUuUU nexar
B MJIOCKO-LEHTPMPOBAHHOW pelleTKe, Tak e, Kak B CaF2 n CaO. OgHako
B CaF2 ueHTpbl aTtoMOB Kasbuua 6/MdKe Apyr K ApYyry, 4Yem B caMOM Me-
Taulnie, HECMOTPSA Ha MNPUCYTCTBME elle MoHOB (Topa; B CaO aTtombl Kasib-
umns conmkeHbl ewle 6osiblie. ONA 3TUX 3/1IEMEHTOB ,paguycbl coegnHeHusA"
B KpuUCTasi/lax 3/1eMeHTOB, MOBUAUMOMY, Hesb3s OTOXKAECTBUT!, ¢ AelcTBU-
TeslbHbIMU UX pajnycamMn B COELUHEHUAX, U KPEeCTUKWM nexaT Ha rpaguke
3HAUYNTE/IbHO Bbille KPY>XOYKOB.

B HeKOTOpbIX Ccny4dyaax Mbl JO/DKHbI MpegnosiaraTb, YTO CYLW,ECTBYIOT,
no KpainHe Mepe, ABa ,paguyca coefuHeHus". Cepebpy, Hanpumep, B AgCl
n AgBr Hy>XHO npunucatb MOCTOAHHYIO, paBHYK 1,72, No4YTU TaKyl >Xe,
Kak gna Hatpus. COOTBETCTBEHHO 3TOMY MHOrMe cosin cepebpa M HaTpus
N30MOPMHLI U UMEKT MPUBAN3UTENTBHO O0AMHAKOBbIA MOMEKYNSAPHbIA 06bEM.
C ppyroii ctopoHbl, B Ag30 un AgJ J cepebpo [O/MKHO WUMETb ,pagunyc
coeguHeHnA" 1,42, cCOOTBETCTBEHHO MOJSIOBUHE MEXAYyaTOMHOro pPaccTodHUA
MeTannmyeckoro cepebpa (1,43). B Fe304 n FeCO03 pacctosiHue mexay
ueHTpammn Fe n O paet ana RFe=1,35. B FeS2 Rpe= 1,25 cOOTBETCTBEHHO
2Rpe = 2,52 meTasi/IMyeckKoro.

4d Cp. Aminoff loc. eit.

Yenexu msndeckux Hayk. T. Y. Bbin. 4—5. 1925 r. 10
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B BUCMYTE W CypbMe Mbl MMeeM Cryyald, Korga B KpucTasisle 3nemeHTa
MMeeTCs [Ba Pas/IMYHbIX MeXAYyaTOMHbIX PacCTOSAHUSA.

Ana cypbmbll) atm pacctoaHua 2,87 v 3,37, gnsa sucmyTtad 3,11 um
3,47. 3pecb, NOBMAMMOMY, aTOMbl CBsi3aHbl C TPeMs coceasdMW C OAHO CTo-
POHbI ,,06WMMU 3NEKTPOHAMU", KaK B 3/1IeKTPOOTPMLATEIbHbIX 3/1IEMEHTAX,
a Cc Tpems, ¢ APYron CTOPOHbI,—TEM >e CMocoboM, KakK COefMHEHbl aTOMbl
B MeTannax. CTpyKTypa BMCMyTa nokasaHa Ha puc. 9.

CyliecTBOBaHMe [ABYX 3Ha4YeHWin ,paguyca CcoefuHeHUa" [nsa aTux
OBYX 3/1EMEHTOB clnefyeT TakXe K3 CTPYKTYPbl MX OKWUC/OB.

ApceHonnt (As203), ceHapMoHTUT (Sb203) n kybu4deckas LWECTUOKUCH
BUCMYTa W30MOp(HbI. [lepBble ABe CTPYKTYpbl wUccnefoBaHbl X-siydamu

BosopTtoml). CTPYyKTypbI-
TUHa anmasa, npu 4Yem rpynna
As406 wan Sb406 3aHuUMmaeT
MeCcTO KaxKAoro atoma yrne-
posa. Monekyna ABnfetcAd
npasubHbIM TeTpasgpomM, no-
[o6HO aTtomy yrnepoga. Tak
Ke Kak B anmase, U 3[4ecb
CYLLEeCTBYIOT ABe OpueHTauuu
TeTpasgpa, nMpu 4Yem ofHa
ABNSAETCA 3epKaslbHbIM OTpa-
B/IEHVEM APYrOM B MJI0CKOCTWU,
napasnenibHoOM rpaHun Kyba.
OTM  3aK/YeHUs  crefyloT
M3 TOro 3KCMepuMeHTasIbHOro
pesysibTata, 4TO MJIOCKOCTb
(1Tn) gaeTt oTparkeHne TOoJIbKO
B TOM c/y4vae, ecnu Bce Imitt
YeTHbl W/N HEYEeTHbI, ecsin Xe
ogHO wn3 Tpex I, T win =
paBHO HY/I0, TO CyMMa J0/KHa
ocTaBaTbCs KpaTHOM 4yeTbipeM. [MonHoe Aoka3aTeNbCTBO BEPHOCTU TaKoro
TO/IKOBAHUA [aHO MpPU PaccMOTPEHUU KpuUCTassia OC.l0BHOM YKCYCHOKMUC/IOM
conn 6epunnans, KOTOPbIA WMeEEeT Ty >Xe CTPYKTypyd. Monekyna 906
ABNSAETCA, c/fiefoBaTesibHO, MNpaBW/bHbIM  TeTpasgpom, Moatomy 4 artoma
Sb [o/mKHBbI NeXxaTb Ha 4YeTblipex NIMHUAX, COeAUHSALWMUX LEeHTP TeTpasjpa
C BepwmMHamMu, a WecTb aTOMOB KWUC/0poja — Ha LecTu nepneHankKynapax
OT LEeHTpa K LWecTun cTopoHam. PaccToOsHUA CcypbMbl U KuUcopoda OT LeH-
Tpa saBnswTca ABymAa [lapameTpamu, KOTOpble He OMNpeaensalTcs npupoaoi
CTPYKTYpbl, HO MOryT 6bIT OLEHEHbl MO CPaBHEHMWIO MHTEHCMBHOCTM A OTpa-

*) R. M. Bozorth. Journ. of the Amer. Chem. Soc., Jul. 192B, p. 1621.
2 W. H. Bragg and G. T. Morgan. Proc. Roy. Soo. 104, 437. Oct. 1923.
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mKeHus. Haliis Takum 06pa3oM 3Ha4YeHUs Ans ABYX 3TUX MNapameTpos,
Bo3opT 3akaw4aeT, UTO Kpartuaiillee pacCTOsSsHUE MeXay aToMOM CypbMbl
M Kucnopoga B npefenax ToW e rpynnbl uaM Monekynbl Sh406 paBHO

[¢]
2,22 A; ecnn pBa aTtoma OTHOCATCA K ABYM cocegHUM rpynnam, To Kpart-

o
yailillee paccTosiHMe paBHO 2,61 A. EcnM gonycTuUTb, UYTO A0Ns, BHOCMMas
KNC/I0PO/IOM B 3HAUeHMe PacCTOSIHUS MeXAy LieHTpamu KMUC/Iopoga M CypbMbl,

[e]
mbyeT (()),67 A, TC()) [Be COOTBETCTByHWOLME [0U ANA atoMa CypbMbl paBHbI

157 A n 1,93 A. 3T Be/IMYNHbI HECKOJZIbKO 6osblUue, YeM 3HauyeHus, HaW-
JeHHble B KpuUcTasslax CamMoil CypbMbl.

CyuiecTByeT MOHOK/IMHMYECKasa pPasHOBMAHOCTL As23, HasblBaemasi
K/104eTUTOM, U OopTOopomMbuMYeckass pasHoBuaHocTb Sb20 3, BaneHTUHUT. Egn-
HUYHasA s4veilka KnogetTuta cogep>Xut pgEe rpynnbl As203 M pasmepbl ee

TaKoBbl:
a= 533, b—65, c= 445, £= 94°

Ecnn ogHa monekyna nomew,aeTca B BepLUMHE KNeTKW, To gpyras—
npunénn3nTenbHO B LEeHTpe. BO03MOXXHO, 4TO 34ecb B MOJSIEKY/le ABa aroma
MbllWbsAKa COeAMHEHbI BMecTe 60/iee MPOYHO, B pe3ysbTaTe Yero CcuMmme-
Tpw Kpuctania noHuxaetca. B rpynne apceHonuta As406 aTtomMbl MbilbAKa
06pas3yoT npaBWbHbIM TeTpasgp: B rpynne As203 gBa aTomMa MblllbsiKa
MOryT MMeTb pacnosioXKeHne B BUAE TUPU ANA TMMHACTUYECKUX YAPadKHEHWUNA.

Mpumepom ApPYyroi TOYKWU 3pPEHUS Ha 3TU COOTHOLUEHMUSI MOXKET CAy-
XXUTb UUTUPOBaHHas Bbile paboTta [3Bu. Mbl npegnonaraem, 4To B TakKoM
KpucTassle, KakK Hanpumep X/0pPUCTbIA Ka/llniA, aTtoMbl M Kams U xsopa
HaxoaaTcss B BMAE WOHOB CO CTPYKTYpOW, MoAo6HOW aproHy, TakK u4To
MOXHO AyMaTb, 4YTO 3TU MOHbI UMEKT NPUBAN3NTENBHO O04HU W Te XKe pas-
Mepbl. Ha 3TomM oCHoBaHWW [13BU BbIYUCAWUA PAL MOCTOAHHBLIX, MPUNNn-
CblBasA KaXXAOMYy WOHY MOJSIOBUHY MeXAyaTOMHOro pacctoaHuA. Ero pesynb-
TaTbl TaKOBbI:

RNa=1,25; Ep= 1,13;
Rk =R ci=1,56;
Rob = RBr= 1,73
Ros = Rj =1,98.

Mp nnucbiBaTb paBHble ,pajguycbl COeAUHEHUA" 3TUM napam 3/1eMeH-
TOB, 3TO 3HAYUT YTBepXAaTb, YTO KaXAbli MOH y4yacTBYyeT B paBHOW fosie
B MeXAyaTOMHOM paccTosHun. C gpyroi CTOpaHbl, 60NbWONA paguyc, npu-
NMMCaHHbIN Kanuw, N Masblii pagnyc, NpUNMcaHHbIA X10py, B HalleMm rpaduke
(puc. 8) He corsacylwTca C TakMM paBeHCTBOM. B pgeilicTBUTeNnbHOCTH,
0flHaKo, B 060MX cnyyasm Mbl VMeemM f[efio C afAUuTUBHbIM 3aK0/10M, HO
C OBYX Pa3/INYHbIX TOYEK 3PEHUS.

CornacHo npuHUMNY ,pagnycoB CcceAMHEHUA" aToM, OKpPY>XXEeHHbIM
cocegsiMM  OA4HOr0 T/iMa, CBA3@HHbLIMM C HUM OAMHAKOBO, O0/HDKEH Haxo-

19*
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ONTBCA M Ha OAWMHAKOBOM PacCTOSAHUM OT HUX. B HEKOTOpbIX cayyasx npwu
MOMOLLIN OAHOT0 3TOr0 CO0OPaKEHUSI BO3MOXXHO MOAOMTU K pPELUeHU CTPYK-
Typbl, He 3Has AEeNCTBUTE/IbHbIX PacCTOAHUN MeXAy LeHTpamu.

MycTb, Hanpumep, TpebyeTcs onpeaennTb CTPYKTYPY KaMeHHOM conun
B MPeAnoNIOKEHUN, YTO KaKAbI atoM X/l0pa OKPY>XKEH CTO/IbKVMMUW >Ke aTo-
MamMy HaTpus, CKOMIbKUMMW X/10paMn OKPY>XKeH HaTpwii; fanee, NycTb OTHO-
LWeHNA MexXay cocegsaMu ¢ MPOTMBOMO/IOXKHBLIMW  3HaKaMuM Bcerga ogHu
N Te e, BK/OYas pacCTOAHUA OT UEHTpa K LEHTPY,— U CTPYKTypa Kybu-
yeckasd. Yuncno BO3MOXXHbIX PELUEHUMIA MpU TakuxX MpeanosioKeHUsaxX orpa-
HMYeHo Tpems. Kaxxabli MOH 04HOro 3Haka MOXXeT MMETb 4YeTbipex coceferi
C MPOTMBOMOMIOXKHBLIM 3HAKOM, KaK B LMHKOBO/ 06MaHKe, WM LlecTb, Kak
B AENCTBUTENIbHOCTU, WU BOCEMb, KaK B XJIOPUCTOM aMMOHUW. PelueHwne
MeXay TpeMs BO3MOXKHOCTAMW MOXET OblTb MOAYYEeHO /M60 aHa/In3oM
X-nyyammn, nNmbo Ha OCHOBaHMW fAaHHbIX 0 AENCTBUTENbHOM PAacCTOAHUU
MeXay LeHTpamu, B CBA3M C AaHHbIMM 0 MJOTHOCTM Kpuctasina.

TOYHO TakK >e, BO (PTOPUCTOM KaNbLMW, KaKAbIN KanbLUA OKPY>KEH
BABOE 60/bLUIMM 4YMC/IOM (PTOPOB, YEM YMC/I0 aTOMOB KaslbLMsl, OKPY>XXakLnx
Kaxkabl Top. Jenas npeanonioXKeHUsi, MoxoXune Ha Te, KOTOPbIMU Mbl MOJb-
30Ba/INCb B 3a@a4e O KaMeHHOM CO0Mn, MOXXHO O4YeHb OrpaHUYnUTb YUCN0
BO3MOXKHbIX pelwleHuii. OKOoHYaTeNlbHOe peLLUeHMe MOXET ObiTb MOJSTyYEeHO
Ha Tex >Xe 0CHOBaHMAX, KakK U Mnpexje.

B pencTBUTENbHOCTUM 3TU [ABE KPUCTa/I/INYECKME CTPYKTYpbl 6blin
onpefeneHbl He TakK, HO 60siee MpPsAMbIM MPUMEHEHVMEM METOAOB aHannsa
X - nyyamn. PesynbTatbl 6blIM  UCMOMb30BaHbl ATSA YCTAHOBAEHUS MPUH-
umna ,paguyca CcoeAuHEeHUs", HO camMu OHU 6blIM MosyyeHbl 6e3 MomoLLun
3TOro0 MpuHUMNA.

C [Opyroii CcTOpOHbI, MOXHO MO MpaBy YyKasaTb Ha onpegeneHuve
CTPYKTYpbl /bga *), KakK, Ha npuMep WCMN0MAb30BaHUSA 3TOrF0 MPUHLKUNA;
BNOCNEACTBUM pe3ynbTatbl GblIM NPOBEPeHbl aHa/IM30M X-rydamu.

Upe3BblyaliHO WHTEPECHO CPaBHWUTb fAaHHble 0 MOJIEKYNSAPHbLIX pas-
Mepax, MOJSIyYeHHblE Ha OCHOBAHWUW W3y4YeHWE KPUCTaNIMYEeCKUX CTPYKTYp,
C [aHHbIMW COBEPLUEHHO WHOr0 MWCTOYHMKa— CBOICTB rasoB. JTa 3ajada
noctassieHa B psfge nocnegHux pa6otr PaHkmHa (Rankine)2).— TeopeTu-
Yeckoe BblpadkeHue Ans BSA3KOCTU rasa, BbIBOAMMOE B KMHETUYECKOW Teopun
rasos, 3aBUCUT OT cpefHero cBo60AHOr0 NyTM aTtomMa, WAU  MONEKYSbl
B rase. [laHHble oMblTa MOXHO WCTONKOBaTb, CAenaB MNpeAnosioXKeHue A/is
MaTemMaTunyeckoihi 06paboTKnM, 0 pasmepax W opme Ten, passeTatoLimxcs
npu coygapeHusx 1 MposBAAIOWMX HEKOTOPYK MPUTArMBaTeNnbHY CUNYy,
KOrga paccTossHUS MeXAy HUMK 04eHb Masbl. Bo3bmeM cHavyana npocTten*
WM cny4yar ogHOATOMHOro'rasa, B KOTOPOM aTOMbl MOFyT paccMatpuBaTbcs,
Kak cdepbl paguyca & npeanosiokKUM 4UYTO MpUTAratesibHbIX CUA HET "

J W. H. Bragg, Phys. Soc., London 34, p. 98.
2) Rankine, Proc. Roy. Soc. A 98, p. 360, 1921.
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eCcpefHsAs ANvMHa CcBO60AHOro nyTU o06paTHO-NMponopLuoHasnbHa nsowaam
cevyeHmMa atoma T02 BsA3KOCTb Ij, cpegHUi cBoboAHbIA NyTb XK paguyc a
-CBA3aHbl TaKMMU YpaBHEHUAMMU:

1—o0491. pn Yy

41/2AT32

30ecb  p— paBfieHMe  rasa, p— MNAOTHOcTb, N — umucno aTtomoB
B 1 c.m3 rasa.

MpuTsyKeHWe MexXay aToMamuy yBeNM4YMBaEeT YUC/I0 CoyAapeHWuid, npu-
BOAS aTOMbl K CTO/IKHOBEHWID, WHA4e OHWM MOrAM 6bl MPOMTM MUMO ApPYyr
apyra. MOoXHO BOCMO/Mb30BaTbCs MOMpPaBKOW, npeasioXKeHHok Ca3zep-
nanpgom (Sutherland), KoTopyl MOXXHO MPeAcTaBUTbH Tak:

TAoe a— NCTUHHBLIA pagnyc cdhep N U—KaXKyLMNCca paguyc, BbIYUCSEMbINA
M3 BA3KOCTU npu Temnepatype T. MocTosAHHasA S MOXeT 6bITb BblUMC/ieHa
Nno W3MEHEHWI0 BA3KOCTU C TemnepaTypoii. W3 3TUX ypaBHEHWI MOXHO
BbIUMCNUTL 3PEKTUBHOE 3HayeHue To0Z2 M3MepMB BA3KOCTL I, U ee Temne-
paTypHbIi KO3IhULNEHT.

B atom cnydae Ta Be/nMUMHA, KOTOPYHO HasbiBaloT ,pagnmycomM* aroma,
paBHa MOJIOBUMHE PACCTOSAHUSA MeXAy aTOMHbIMWU LIeHTpaMu B C/lyyae TecHel-
lwero conmxeHMa npu coygapeHun.

3HayeHna 00, BblYMUC/EHHbIE 3TUM CMOCO60M, TaKOBbI:

ras I erem* X 0~D5 a QM X 08
HeoH oo 0,435 147
APFOH...ccoeeeene 0,648 1,43
KpuntoH. . . . 0,797 1,58
KceHoH . . . . 0,970 1,75

B cnyuyae Monekys, cofepxalMx HecKo/bKO aToMoB, (hopMysia BSI3KO-
CTW [aeT BO3MOXHOCTb BbIYMUC/INTL He aTOMHbIA paguyc a HEMOCPeACTBEHHO,
HO Ko/nmyecTBo A (T02 B C/lydae OAHOro aToma), COOTBETCTBYHOLLee ceuye-
HUIO MOJIEKY/Ibl MPU COyAapeHUsiX. PaHKWUH cleylolmm o6pa3oM CpaBHU-
BaeT njowaab A A0S ABYATOMHbIX MOJIEKYNT FaloMAHbIX  COeAMHeHW
C N/oWagbio To2 ANl MHEPTHbIX FasoB.

COOTHOLLEHME MEXAY X/I0POM W aproHOM MOXET CAY>XUTb MPUMEPOM.
P aHKMWH BblGMpaeT B KauyecTBe MOAe/NM MoJIeKy bl Xsopa fAse cdepbl,
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pagnycbl KOTOpbIX COBMajalT C BENUYMHOW, BbIYUCMNEHHOW ANS aproHa,,
HO KOTOpble HECKO/IbKO 3axo4AT of4Ha B Apyryl, B TOM MeCTe, rfe OHMW.
CBsI3aHbl Mexpgy cob6oto (puc. 10).
PaccTtosiHne Mexay UueHTpamu 3Tux cep MO0SI0KEHO paBHbIM 2,05,
B COrlacuM C JaHHbIMU KPUCTaN/INYECKUX W3MEPEeHWN, pajuycbl XK€ paBHbI
\,43, cnefoBaTe/ibHO B3auMHOe Npo-
HUKaHWe 3HauyuTesibHO. [pyrumm
cnosamu, PaHKWH npegnonaraet,,
UTO KaxKbI aTtoM Xsiopa B MOJSIEKY/1e
MOXOX (3a WCK/K4YeHMeM ob6nacTtu
CBSAA3M) Ha aToM aproHa HacTOo/1bKO,
4TO nNpuv coydapeHusix OH faeii-
CTBYeT Kak ccepa TOro >e pas-
Mepa, KakK aTtoM aproHa.
Janee, O0OH BbIYUCNAECT cpesa-
Puc. KO HIOI0 MOBEPXHOCTb CEUYEHUS TaKow
MOJIEKY/Ibl MNP BCEBO3MOXHbIX OpU-
eHTUpPOBKax ee nNpu coygapeHusax. Takmm obpa3om Cl2 MOAWO CPaBHUTb
¢ AT, Br2c Kr, J2 ¢ Xe. [OaHHbIXx ana F2 HeT, nosatomy PaHKWH cpas-
HuBaeT 02 c Ne.
B Hwmxecnegywouweidi Tabnuue ]) cpaBHMBaKTCA 3HAYEHUSA CPeAHEA
NOBEPXHOCTM A MOAE/IM U MOBEPXHOCTU S ABYaTOMHOW MOMEKY/bl, BbIBO-
ANMOM Ha OCHOBaHUW M3MEPEHWUIA BS3KOCTW.

Acn?X KO ras Sem*X KO "13
0,67 o* 0,69
1,06 c)2 1,07
131 Br2 1,28
161 J2 1,56

Monyuaetca yamBuTenbHee cornacue. He Bxoasa B CyXAeHue 0 npa-
BU/IbHOCTU (DU3MYECKOro TOJSIKOBAHUA TaKoro corsiacus, MOXHO yKasaTb,
4YTO OLEHKWN MOMEKY/IAPHBIX pa3MepoB M0 KpucTasuiorpapuyeckmum wnsmepe-
HMSM M N0 KUHETMYECKOM Teopuu rasoB—coraacyloTcs.

[pyroe nHTepecHoe COOTHOLWIEHWE, NONyYeHHOe PaHKWHbIM, MOXHO
KOPOTKO W3MN0XUTb TakK:

C02 n N2 paccmaTpmBalTCsa KakK Tpu cdepbl, fiexawme Ha OfHOWN
npsmoin, ¢ paguycom 1,17, COOTBETCTBYHOLMM HEOHY; paccTossHUe MeHagy
ueHTpamn nonaraetca pasBHbiM 1,30. CpegHsAss NOBEPXHOCTb A TaKoi Mo-

< Bce nnowagn B Heli BblpaXKeHbl B c.«2X 10“ 16



AHANMN3 KPNCTAJIZIOB N ATOMHBIE CU/bI 287

fenn pasHa 0,895-10-35 2S" ona C02 u N2 paBHO COOTBETCTBEHHO
ONTO-HO-3B n 0,867« 10~15 cm2

Monekyna asota N2 umeeT cpegHioo noBepxHoctb $=0,78-10~15¢cm2
YTO O4YeHb 6/IM3KO K COOTBETCTBYKWLW,EMY 3Ha4YeHUO A8 KpuntoHa (S—
= 0,797 -10~15cm2. lMopobHoro coBnageHuUs CTPYKTYPHbIX pa3MepoB MOXXHO
okmgatb Yy MoHoB CN~ u Br~, Tak e, KaK Yy HeWTpanbHbIX eguHNLL
M2un Kr. OnbITHble AaHHbIE TOBOPAT B MN0/Mb3y 3Torol). [lea noHa umaHoreHa
coeanHATCSA, 06pasys monekyny C2N2 Tak »Ke, Kak gBa atoma 6poma ob6pa-
3ytloT Br2 CpefHue MOBEPXHOCTU ANSA 3TUX ra3oB TaKOBbl:

CN2 5= 131-10“15cmyy
Br2 S= 1,28-10"15cm2

Janee, B Kpuctasinax HeKOTOpble LMaAHOBblE COELUHEHUNA WU30MOP{HbLI
C COOTBeTCTBYWLWMMU ranongHbiMu. B 4vactHoctn, KBr u KON wmeloT
MOYTU paBHbIA MOMAEKYNSAPHbIA 06beM — 43,1 1 42,8; X0TA MNOSIHOrO aHa/In3a
KCN X-nyyamu eulle HeT, 04HAKO fAaHHble, nony4vyeHHble Kynepow 2,
yKasblBalOT, 4TO 06a COEAVMHEHWUS WMelT OAWHAKOBYH CTPyKTypy 3. [MoBu-
anmowmy, paavkan CN BefeT cebs B HEKOTOPbIX OTHOLIEHMAX MOAO6HO Mpo-
CTOMY WOHY 6poma.
MopobHoe e CXOACTBO M >XHO MNpocnegunTb MeXAy WOHOM aMMOHUSA
NH4 n monekynon CH44. AMMOHWI fJaeT conuv, M30MOPMHbIE C CONAMU
LLLeI0YHbIX METasI0B, MOYTU C TeM XKe MOJIEKYNSAPHbIM 06BeMOM, KaK Yy pyoun-
Onsl, KOTOPbIA B MEPUOANYECKONM cucTeMe criefyeT 3a KpUMNTOHOM. B cooT-
BETCTBUN C 3TUM 3(pdeKTuBHOe cedeHne CH4 oyeHb 6/IM3KO K CEYEHWUID
atomMa KpunToHa:
CH4 8= 0,772-10 -I»cm2,
Kr 4 = 0,757. KO-i* cm2

JIaH rmtop 5 obpaTusi BHUMMaHMe Ha 3amevaTeNbHblii psaf cnydvaes
n3omMopgumsma, KOTOPbIA WANKCTPUPYET POSib pa3smMepoB WOHOB B ornpefe-
NeHNn CTPYKTYpbl Kpuctannos. OAMH M3 NPUMepPOB 3TOr0—a30THOKUC/blE U
yrnekucnole conu. [aBHO 6bJ1I0 M3BECTHO MpPaKTUYeCKoe coBNajeHue BCex
Kpuctannorpaumyeckmx CBOWMCTB U MONEKYNAPHbIX: 06bEMOB a30THOKUC/Or0
HaTpusa W Yrfaekucsioro Kanouuda. Kpuctansibl as3oTHOKWUCIOr0 HaTpus,
OCaXX[EeHHble Ha CBEXXEeOrkosioTyl0 MOBEPXHOCTb KasbLuuTa, MpogoKaT
pactn napannenbHo. AHa/in3  X-/iydaMu rokKasasl TOXAECTBO CTPYKTYp.
Mbl 06bSICHAEM TaKoe coBMajeHue CTPYKTYp Tem, 4YTO OA4HOKpaTHO 3aps-
>KEHHbIA MoH NO3 MMmeeT Te XKe pasmepbl, KaK ABYKPaTHO 3apsidXKeHHbl
noH CO3, Npu yem 6osblwas cuna, CBA3aHHaA C [ABOWHbLIM 3/1€KTPUYECKUM

OmR an Kine. Proe. Roy. Soc. 99, 330, 1921.

2 P. A. Cooper. Nature, 1921, 107, 745.

3 Cp. R. M. Bozorth. Journ. Am. Chem. Soc. 44, deBpanb 1922.
4H Rankine. Trans. Far. Soc. 17, u. 3, 1922.

5 Langmuir. Journ. Amer. Chem. Soc. 51, Ne 10, okTsi6pb 1919.
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3apsgom, NoABOAUT MOH Kanibuusa K rpynne CO03 cTtonb e 61M3KOo, Kak
MeHbLLas cuna O4HOKpPaTHOro 3apsja noaBoAuMT MOH HaTpus K rpynne NO3.
NaN03, CaC03 MgC03, FeC03 wu npu BbiCOKMX Temnepatypax KNOS3,
RbNOs, SrC03 n BaCO03 obpasylT Kpuctaasbl Tuna Kanbumta. AHano-
rmyHo KNOg, CaC03, SrC03, BaC03 wn3oMopHbl Apyr c APYroMm; TUNWNY-
HbI/i KpUCTan/a 23TOro Kjacca — BTopas opma Yrfekmcnoro Kanbuums,
nceBo-rekcaroHanbHbIAi aparoHMT. JI3H ImM I0Op NpuBOAUT W Apyrue cny-
yanm msomophmsma, HageHHble Bapkepom (Barker), —3gecb npuBegeHo
TO/IbKO Heb60/bLIOe YMC/I0 MPUMEPOB. TOYHO TakK XXe, KakK Kas/bLWil 4Ype3Bbl-
YalHO CX0XX C HAaTPMeM B OTHOLLUEHWUW pa3MepoB KPUCTAISINYECKON CTPYKTYPHbI,
TaKk WU CTPOHUMI COOTBETCTBYET Kanuio, a bapuii — pybuanio. B cornacum
C 3TUM Mbl UMEEM PSAL, CXOXKUX KPUCTaNIMYecKUX CBOWCTB B C/y4dae Takux
nap: KC104— SrS04; BbMn04— BaCr04; RbC104— BaS04;, KMn04— SrCr04
M ona  pgpyrnx 6osiee  CAOXKHbIX KpucTanioB.  dakT  napasniefnbHoro
pocTa HEKOTOPbIX KPUCTa/INIOB Ha APYrux OYeHb WHTepeceH C TOUYKU 3pe-
HUA MOMEKYNSAPHOA CTPYKTypbl. Bapkep * B 1907 r. msyyan pocT Kpu-
CTa/IMI0B LLIESIOYHO-TaNIONAHbIX COeAMHEeHWA ApYr Ha gpyre M npullen K 3a-
K/IYEHMIO, YTO 3TU KpPUCTa/I/Ibl  AO/DKHbI  pacnajaTbCa Ha fABe rpynnbl
C pas3nnyHbIMN CTPYKTypamn. Kpuctannbl rpynnbl A UMelT OTHOCUTESIbHO
60MbLINI  MOMEKYNSAPHbIA 06beM, 4YeM KpucTasanbl rpynnel B. Bapkep
nonaraeTt, 4YTO UY/eHbl KaXgOW Trpynnbl MMEWT O0A4VWHAKOBYI CTPYKTYpY.
UneHbl rpynnbl A pacTyT napassiefibHO APYr Ha Apyre, TO XXe MMeeT MecCTo
BHYTpM rpynnbl JB 4/feHbl rpyAnbl A pacTyT Ha Kpuctassiax rpynnbsl B
COBEpPLUEHHO HeperynsapHo. Tabnnua Bapkepa nNpuUBOAUTCA HUXe, U3 Hee
MOXXHO BWAETb, HACKOJ/IbKO MOJSIHO €ro 3ak/ll4YeHns MNoATBEpAUINCE aHasu-
30M X-yyamu.

Lndpbl B 3Toii Tabnuue o603Ha4valdT MOJEKy/IspHble 06beMbl KpW-
CTas1/10B:

'pynna A NacCl 26,92 (NaCN ?) NaBr 3221 NaJ 41,06
KC1 37,49 KCN 41,31 RBr 43,30 KJ 53,06
RbCI 43,10 RbCN 48,60 RbBr 49,30 RbJ 59,62

pynna B AmCI 3496 (AmCN ?) AmBr 4345 AmJ 58,14
CsCl 42,15 (CsCN ?) CsBr 4781 CsJ 57,25

Kak yxe 6bl710 ckazaHo, AmClI n AmBr nepexogat B rpynny A
npu BbICOKUX TemnepaTtypax.

Mbl fo6aBUM Tenepb HECKONIbKO 3amMeyaHUn OTHOCUTENIbHO ApYrux
thm3nyecknx cBOWCTB eAMHULbI KPUCTAN/IMYEeCKON CTPYKTYpbI.

KoadhpnumeHT NMHENHOro TensaoBOro pacliMpeHus anmasa O0THOCU-
TeNlbHO Mal: NpU  0ObIKHOBEHHbLIX TemmnepaTypax OH WMeeT BeNnUYUHy
1,2-10“ 6 Ha rpagyc. CoOTBETCTBYWOLWMUI KO3P(PULMEHT pacllMpeHns rpa-

) Barker. Miucralogical Magazine, Febr. 1907, 14 66, pp 233 — 257.
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-¢uta, no ®mn3o, 7,9-10~6 Ho 3TOT 3HAUUTENbHbIA KOIMULMEHT rpaduTa,
BEPOATHO, OTHOCUTCA TOJ/IbKO K paclMpeHU0 B OCEBOM Harnpas/ieHUU.
BakxapcT (Backhurst) Hawen Bo3pactaHue 6o0siee yem Ha 2°/0 B pac-
CTOAHUKM nnockocTe (111) rpadmTa npu  yBe/IMYEHUU TemnepaTypsbl
Ha 900°<7; ero pesynbTaTbl MNOKa3biBalOT, 4YTO paclinMpeHue Bo3pacTaeT
C TemnepaTypol He nuHeliHO. Ha OCHOBaHWM 3TUX Pe3ysbTaToB MOXHO
3aK/II0UYUTb, 4TO KOIPMULMEHT pacliMpeHUss B Harpas/ieHUU nepneHanky-
NAPHOM K OCUM — TOr0 >Ke Mopsfaka BeNUUYUHbLI, Kak W Ansa anmasa. 370
HaBOAWUT Ha MbIC/b, 4YTO [Ba aToma, CBsi3aHHble ,00W UMUK 3NeKTpoHamu",
M3MEHSAIT B3aWMHble pPacCTOAHUA NpPU U3MEHEeHWU TemnepaTtypbl 3Ha4u-
Te/IbHO MeHbllUEe, Yem B c/llyyae CBA3ell WMHOro tuna. WHTepecHO 3ameTuThb,
EYTO 471 BUCMYyTa U CYpbMbl KO3(PPULUMEHT paclMpeHnsa BAOMb OCM MHOr0
6onblle, 4YeM B NePNeHAMKYNAPHOM HarnpasfieHUU: B 3TUX BellecTBax
MMEeKTCA aTOMHble C/10M, NnexXawme nepneHAnKynspHO K OCU: B HUX aToMbl,
BEPOATHO, CBSAA3aHbl Apyr C ApYyrom ,00WUWUMK 371eKTpoHaMKn", HO CBSA3b
MeXay CosMM CKopee HanoMWHaeT CBSA3b aTOMOB B MeTa/iaX. Takxe
B Kanbuute, ana kKotoporo beHya (Benoist) Hawen KoahpUUMEHT pacLun-
peHns 25-10 6 BAONbL OCU W oTpuUaTenbHbIi  KoaPUUNEHT — 5,6-10~6
B MeprneHANKY/NSPHOM HanpaBfeHUN, 04YeHb CU/bHbIE CBA3W B rpynne CO03
BCe Nnexar B nnockoctax (111). CrtpoeHue KBapua [0 CUX MOP WU3BECTHO
HENoJ/IHOCTbIO, HO MOXXHO npejnosararb, 4YTO CBA3M ,00WMMU 3M1EKTPO-
HamMn" B KpucTanae B 00WeM napainenbHbl 0CU, TaK KaK KoaphuumeHt
pacwmpeHusa BAoMb ocu paBeH 7,5<10 6, a B nepneHAMKyNsipHOM Hanpa-
BneHun 13,7-10 6.

Takux HabnwaeHWn elle CAULLKOM Masio M OHW MOTYT CMYXXUTb TOJIbKO
npeaBapuTesibHbIM  yKa3aHMEM Ha [eliCTBUTes/IbHble COOTHOLLUEHMA MeXay
KoadhdhuumMeHTaMN pacllMpPeHNs N MPUPOAOIA CBS3EN.

HecoMHEHHO W TOYKW MNMaBfeHUs CBA3aHbl C MNPUPOAOKH CBA3EN U
BEPOATHO aHalIoNM4YHbIM 06pa3omM. OueHb BbICOKas TemnepaTypa njaaBfeHUs

rna BO Bcex (hopmax MOXKEeT OblTb 06bsCHEHA CWU0K cBsA3el ,06Wmmmn

aneKTpoHamu", KOTOpble MMEKTCA U B anmase, U B rpadute; ¢ Apyron cTo-
POHbI, 0YEHb HW3Kas Temmnepatypa MnAaB/eHNA OpraHUYeckKMx BeLLEecTB
HECOMHEHHO BbI3blBaeTCS C1abocTbio MeXAYMONEKYNSAPHbIX cBA3el. O60 Bcem
3TOM elle O4YeHb Masi0 M3BECTHO. TouyKa MNaBNeHUSA KPEMHUSA, MOXOXEro
,Ha anma3 B OTHOLLEHUWN NpUPOoAbl CBA3E BbliCOKa — 0K010 1200°, HO A0 cuX
N0p HeT HUKAKOro 06bSCHEHUS C TOUKWM 3pEHUsi MpuUpoAbl CBsA3el, Hanpu-
Mep, TOoro hakTa, YTO TOUKa MNaB/IeHNA KPEMHUSA MeHblUe, 4eM Bonbdpama,
nnn poams. MNoBUAMMOMY C YBEPEHHOCTbIO MOSICHO FOBOPUTbL, UTO HU3KaA TeM-
nepatypa nsaBfieHNA Ccepbl 00BACHSAETCA TeM, 4YTO ee artoMbl CBsi3aHbl
B MOJIEKY/IbI, COEAVMHEHHbIE, KaK N B OpraHMYyecknx BeLLecTBax, 04eHb cabo
MeXay cobow. [lelcTBUTEeNIbHO, HEBO3MOXHO MpuaymaTb AN cepbl TaKyto
«CTPYKTYPY, KoTopas yposneTsopsasaa 6bl CnefylowmM YCNOBUAM:

a) BCe artombl OAMHAaKOBbI;

b) mMacca Kaxgoro atoma 32 X 1,66 = 53,3;
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C) paccTofiHue Mexay LeHTpaMn [BYX COCeAHMX aToMOB BO BCeX:
cnydaax paBHo 2,05 (kak 3To c/iefyeT Ha OCHOBaHWUW cny4yaesB™
CBSA3M MNOCPeACTBOM ,,06LLUNX 3/IEKTPOHOBM);

d) nnoTHoOCTb KpucTasiia paBHa NpuUGIN3NTENLHO TOIbKO 2,

Camas nerkas CTpyKTypa, KOTOPYH MOXHO 6bls10 Obl OCYLLECTBUTb U3,
TakKux aToMOB, 3TO — a/iMasHas CTPYKTypa, HO oHa npueesia 6bl K NJI0OTHOCTU:

3,562 X L X = npwuén. 4.

Ynpyrue CcBOWCTBa KPUCTaA/ISIMYECKOA eAWHMULbBI CBSAA3aHbl  QYEHb
TECHO C MeXAyaTOMHbIMW cuiamMu. TOT TUM CBA3W, KOTOPbIV Mbl HasBanu
~CBA3N 06LWMMUN 3/1EKTPOHAMN",— Korfja CTPYKTYpbl ABYX aTOMOB C/INBAalOTCA,
06pasys CNOXHYK eAuHuLy, Henb3s 6nuKe UCTONKOBaThb, MoKa He OygeT®
M3Y4YeHO CTPOeHMe artoma.

OfHako B c/yyae MOASPHbIX COeAMHEHUA Mbl CTOMM Ha 6osee TBep-
[JOli nouBe, 34ecb MOXHO MpeAnonaratb, YTO 3aps>KeHHble NOHbI CBA3aHbI
rnaBHbIM 00pa3oM 31EKTPOCTATUYECKUM MPUTSXKEHUEM, U CW/bl MOTYT ObITb
BbluncneHbl. Pa6otbl Koccensa, BbopHa W JlaHps, MapgenyHra”
dafaHCca nokasan, Y4TO 3TU 3JIEKTPOCTATUYECKME CWUJIbl MOXHO KOoNunye-
CTBEHHO cBfi3aTb C CwiamMu, MNPOSABAWMMNCA B XUMUYECKUX COeAUHEHUNAX-

BopH v JlaHp31) pasbmpatoT cay4vail LE0YHO-TalongHbIX coegn-
HeHWA. 34ecb WOHbI MPOTUBOMOJIOXHbLIX 3HAKOB CAEPXWUBAKTCA B KpuUcTas-
NINYECKOW CTPYKTYype 3NeKTpuyeckumu cunamv. Kpome TOro, go/mkHa cylle-
CTBOBATb OTTas/IKMBaTesibHas Ccuna, YAepXXuBawliasa WOHbl Ha PacCTOSHUN,
OHa ypaBHOBELLEHA 3/1eKTPOCTaTUHECKUM MpuUTsXKeHneM. CoOTBETCTBYHOLLME
paccToaHuA MexXgy WoHamy Mbl m3mepsieM Z-nydyamun. Ecnu  npegnono-
XKW b, UTO 3/1IeKTpPOCTATUYECKUE CUMIbI MNOAYUHAKTCA 3aKOoOHY KynoHa, To
MOXHO BbIYMC/INTL MOTEHUMA/IbHYI0 3HEpruio, KoTopas TepseTcsa Korga
N nonoxkutesnbHbIX M N oTpuuaTeNnbHbIX WOHOB, MNepBOHayalbHO pac-
CEAHHbIX B MPOCTPaHCTBe cobMpalTCcAa B YNOPALOYEHHYIO KPUCTANITINYECKYIO
CTPYKTYpPY. MapgenyHr2 sbluncaun, 4to ana pewetkn tuna NaCl ucko-
Mas MnoTeHUMasbHas 3HepPrns pasHa:

A
2V-1,74- — 3pros.

3T0 BbIpaXEHME HY)XHO WCNpPaBuUTb, TaK KakK MMeeTcsl elle OoTTaslKu-
BaTeNlbHaa cwia, MpoABAALLASACA NPU COMMKEHMM MOHOB. Mbl He MOXEM
BbIYNC/INTL TEOPETMYECKU 3Ty CU/Y, TaK KaK He 3Haem CTPOoeHus aToma,
HO MOXHO HaliTM ee 3HaueHWe ANs1 MOSOXKEHMIA pPaBHOBECUS, TaK KaK 3[eCb-
OHa YPaBHOBELUMBAETCS 3/IEKTPOCTATUYECKUM MpPUTSHXKEHWEM. Kpome Toro,.
BopH 1 JlaHpAs mnokasanu, 4To oOnpefesieHWe CXKUMAemMocTW Kpuctasna.

*Born u Land6. Ber. d. Deut. Pbys. Ges. 1918, p. 210.
2 Madelung. Phys. ZS. 19, 524, 1918.
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[laeT BO3MOXHOCTb HaWTW, KaK W3MeHsIeTcs, 3Ta cufa c paccTosiHuem. OHM
npeanonarawT, 4yTo MOTEHLUMaNbHas 3Heprusi, ocBoboXgaemas MNpu Coean-
HEHUM MOHOB B KPWUCTasl/l, BblpadkaeTcs Tak:

=

n—N r— rp

roe a= 1,74-e2, Kak N Bbille; 4YneH — onpepensetrca oTTasikmsaTtesibHOJ1

CUO, KoTopasi 6bICTPO Y6bIBAET C pacCTosiHMeM; M 6osiblie eauHULbI:

im
s ycnosus pasHosecns 4= 0 cnepyer, uto:
ar—1
-

N BblpaXkeHWe AN WU NMPUHUMAeT BUL;

Na 1
r \ n

3arem BopH u JlaHf3 BblUUCAUAN N N3 OOKMUMaemMocTU. OHU Mokasanm»
YTO ecnM K— CKMMaeMocTb KpucTasna, To

Ana paga  WenoyHo-ranongHblX COoeAVHEHU OHWU HaxoAAT ANsA N Be-
NINUNHY, NPUBNNXKEHHO pasBHYH 9.

M3 HanucaHHOro Bbllle BbIPAKEHUA [/1 3HEPTUW U Mbl BUAWNM, 4TO,
npu cAenaHHOM MpPeAnosIOKEHUM OTHOCUTESIbHO OTTa/IKMBaTe/IbHOW CUMbIT

noTeHuunasibHada 3Heprna wn paBHa I'IpVI6fIVI3VITeI'IbHO ~ BE€JINYUHbI, Bbl4YU-

CNEHHOW TOMIbKO AN 0HOF0 3/1IEKTPOCTATUYECKOF0 NPUTSXKEHUS. I3MeHeHMe,
BHOCMMOE A06aBOYHbLIM Y/IEHOM, HEBESIMKO, U XOTS MpOLecc BblUMC/eHUs
[06aBOYHOI0 usieHa He COBCEM TOUHbINM, 0gHAaKO, BEpPOsSITHO, MornpaBKa UMeeT
'MpaBW/IbHbI MOPSA0K BE/INUMHbI. [M03TOMY uyncna, BblUMCNsieMble BopHOM 1
JlaHpfs, ANs MOMAHOW 3HEepPrum A0/MKHbI 6biTb 0YEHb G/IN3KMMU K UCTUHHBIM
Be/IMUMHaM. B Tabnmue npuBefeHbl 3HAYeHUs 3HEepPrMmM B GOMbLUMX  Kaslo-
p 11X, BblgensiemMble Mpy 06pa3oBaHUM TPaMM-MONEKY bl KpucTanaa u3 pac-
CesTHHbIX WOHOB:

P Q. Br J
Na . . . . . 210,4 170,0 159,7 146,7
K . ... 192,2 159,0 150,6 139,1

Rb i — 154,6 146,5 135,8
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3TN umndpbl Henb3s HENocpeACcTBEHHO CpPaBHWUTbL € TensioTamu 06paso-
BaHWs COOTBETCTBYWOLNX COEAUHEHUN. Ecnnm mncexoamTb U3 TBEpPLOro Hatpus
N rasoobpasHoro xsopa, To 06Liee KO/IMYECTBO 3HEPTrUKU, 0CBOOOXKAAEMOW
npn ob6bpasoaHnuM NaCl, 6yaeT pasHOCTbH BbllleyKa3aHHOW BeIUYUHbI «
WU 3Heprum, noraowaemon nNpu ncnapeHmm HaTpusi, MOHU3aLMKN paccesaHHbIX
aToMOB, AuccouMauMnM  XJI0PHbIX MOMEKYN U MOHM3aUUM UX. Mbl 3Haem
CKPbITYIO TEMNs0TY HaTpuA, 3HEpPrui, HeobxoaMMmyl ONS MOHM3auunm ero
aToMoB (M3MepsAeMyld MOHM3ALMOHHLIM MOTeHUMasioM aroma), U 3Hepruio,
noTpebHyl AnAs Auccounaunm MosieKysn xsopa. 3Has M3 onbiTa TensoTy
mo6pasosaHMA NaCl n3 HaTpusa U Xnopa, MOXXHO BbIYUCAUTL MocnegHee
HEen3BeCTHOE KOJ/INYECTBO, 3HEPIUI0 MOHM3aLMM aToMOB X/1opa. OKa3biBaeTcs,
4YTO 3Ta BeNMUYMHA OTpuLaTeNnbHas, T.-e. 3HepPrusa ocBoboxkpaeTcs, Korja
HeliTpanbHbLIA aToM XJjlopa norsowaeT 3/eKTPOH M CTaHOBUTCH WOHOM.

HaigeHo, 4To Npyv MOHM3aUMK OAHOF0 rpaMM-aToMa BblAeNiAeTcsa Takas

aHepruvs:
Cl= C1“ + .119 kan.

Br= Br i 84 kan.
J —J Kan-

MHbIMM CcrioBamMKn, MOXXHO HEMOCpPeACTBEHHO CBEPUTb C OMbITOM Haii-
JEHHYI0 BelnunHy ana mn 1).

Ecnn B3ATb rpaMM-MONIEKYNlY XJ/IOPUCTOr0 HaTpusa M (PTOPUCTOro Ka-
nna 1 pacTBOPUTb KpUCTas/ibl B TAKOM KO/IMYecTBE BOAbl, 4TOObl AMCCO-
ynayms 6bi1a MOSIHOW, TO KOHEYHOe COoCTossHUe O6yaeT TakuM XXe, Kak
6yaTo 6b1 Mbl UCXOAWUIN U3 3KBUBAJIEHTHbIX KO/IMYECTB (PTOPUCTOro HaTpus
N xsiopucTtoro Kaima. OgHako CyMMbl TEMNAOT pacTBOpPeHMs 6yayT pasnind-
HbIMW B 3TUX ABYX C/y4dasX, Tak KaK Mbl MCXOAMM W3 pasfIMUHbIX KpucTan-
NINYECKNX CTPYKTYp. PasHocTb nosiHOW TenaoTbl pacTeBopeHusa ana NacCl
n EF, ¢ ogHoin cTopoHbl, n NaF n KC1 pomkHa O6biTb paBHOW PasHOCTMU
CYMM COOTBETCTBYIOLLUX MOTEHUMaNbHbIX 3HEPTrUi,-NpUBEAEHHbIX B nocneg-
Heli Tabnuue. 3T0 [AENCTBUTENbHO BbINOMIHAETCA, KakK BWAHO U3 che-

AyloLLLero:

Bbiu. Habn.
W + LiBr =KBr+LiCl +4 3,6
KCl+ LiJ =KJ +LiCl 4-7 7,2
KC1+ NaBr= KBr + NaCl+ 3 2,0
KCl1+ NaJ = KJ + NaCl+ 5 3,4.

JHeprum BbipadkeHbl B 60/bLUMX KaslopuUsix Ha rpamMm-MosieKyny.

Cornacve He BO BCeX C/ly4yasix Xopollee, uccrefoBaHWe B 3Toil o6na-
CTU elle He MPOABUHYMOCH faneko. TemM He MeHee He MPUXOAMTCS COMHe-
BaTbCsA, UTO 3[€Cb cAenaH KPyMHbI/ wWar Briepes B CMbICNE KOJTMUYECTBEH-
HOro 06beAMHEHUS DUINUYECKUX U XUMUYECKUX CUST.

J,06aBMM TONbKO HECKOSIbKO C/10B, KaK pe3toMe npeablayLiero.

*» K. Fajans. Verh. d. Deut. Phys. Ges. 21, 533, 1919.
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CyuiecTByeT eAuMHMLA KPUCTA/UIMUYECKON CTPYKTypbl, ob6nagawoLias
BCEMU CBOMCTBaAMW Kpuctasia. B Hell cogep>XUTCs KOMYecTBO BellecTsa.
COOTBETCTBYOLLEE HEOOMbLUIOMY YUCAY MOMEeKynl. HalnTu XMMuyeckyto mone-
Ky/ly B Hell He b3sl, XOTA ee MOXXHO pa3fesiMTb Ha Mofo6Hble rpynnbl
aTomMoB, M 3Ta rpynna, Kak Hanpumep B OpraHWYeckKux KpucTannax, MoxeT
OblTb Y)Xe BecbMa 6/IM3KOM K XUMWUYECKOM MorsieKyse. 3agadeii umccriefo-
BaHVUA [O/DKHO ObiTb PacKpbiTUe COOTHOLIEHWIA Mexay CTPYKTypon epwu-
HULUbl U ee cBolicTBaMW.

WccnenoBaHms, onucaHHbie Bbllle, A0/DKHbI  paccMaTpmBaThCs  Kak
npuMmepa nepBOHAaYasibHbIX OMbITOB B 3TOM HanpasieHUN. OHU Hen36e>XXHO
OTPbIBOYHbI U ABASAKTCA TONbKO MpefBapuTesbHbIM 3KCKYpPCOM B BecbMa
06WmMpHy0 061acTb uccregoBaHUA.



