1.930 2. ) T. X Buin. 3

VOOEXH ®U3HYECEUX HAVE
7 VCPuto(

A AN

CTPOEHHUE IIEJ]JH()J]OBI)I B CBETE PEHTI“EHOBCKOI’O
AHAJIM3A 1

Yuavsan I'. Bpaee, Jlondon

JleTalbHOe H3yYeHHe BCTpedaldlNIUXCA B NPHPOLe XHMHYe-
CKMX CcoeIWHeHWII MOKa3HBaeT, 4YTO [peol.I1aJalIlyl poJgb B
HUX HUrpal0T BIIOJHE OlpejleJieHHEe aTOMH, MOJEKYJH H KOM-
GEHALlMM MOJeKYJ, TOrja Kak ApyTHe aToOMH, MOJEKYJIH H
KOMOMHAIIMA BCTpedyalwTca CcpaBHUTENbHO penxo. HaBecTHad
HaM 4YaCTh BCeJeHHOH IocTpoeHa Ha 500/, ©3 KHCJ0DOJa, Ha
270/p— W3 KpeMHHA M Ha 89— U3 AJIOMHHHA; OCTATOK iKe
1I0YTH IEeJMKOM COCTOHT H3 :KeJe3d M HEeKOTODHX JpyIHX
9JIeMeHTOB, IpPHUEeM Ha I0JI0 I0JaBJIAKILEr0 GOJbIIAHCTBA
(or0JI0 80) BJEMEHTOB NPUXOHHUTCA, B 00l CJOMKHOCTH, He
Goee 290. B MOpsSIX, KOTOpPHMH, Kak H3BeCTHO, IIOKPHTA 60.1b-
1afd 4acTh 3eMHOH MOBEPXHOCTH, KOJOCCAJIbHOe IpeolialaHHe
HMeeT, KOHeUHo, MoJekyna soaw H,0. B MuHepajax ocHOBOH
CTPYKTYPH CJAYRHT aTOM KHCAOpPOJa: MocjenHas paboTa
Y. JI. Bparra u ero coTpyaHHKOB [OKa3aJja, 9T0 IOYTH Bed
3eMHasl KOpa IOoCTpoeHa M3 aTOMOB KHCJIOPOMa, CKPellJieHHHRX
APYyr ¢ JpyroM aToMaMH APYTHUX BJeMeHTOB: KPeMHHS, aJi-
MHMHHS, sKeje3a M MarHugd. B HeKOTOPHX CIydasdX pacioso-
JKEeHHE ATOMOB KHCJIOPOAa HOCHT YPesBHYANHHO NPOCTOH xa-
paKTep H oIIpejeidercd, IOBHIMMOMY, HMCKIKNYUTENBHO pas-
MepaMH 3aHHMaeMOI'd HMH NpOoCTpaHcTBAa. B JpYyrHX e Be-
LIeCcTBAY, HApUMep, B KBapile, HabJwjaeTcsi B3HAYUTENHHO
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BoJgee  CJOMKHAA CTPYRTVPA, O6pasyonlascsa 101 BIUAHHeM
B3QMMHOTO IIPUTSKEHHA ATOMOB KPeMHHsl H KHCJOPOIA.

Cpenu 3JeMeHTOB, 00pasyIOIUX RHBYI0 MaTepHin, Haubo ee
CYIIeCTBeHHOe BHaYeHHe HMeeT aToOM yIyepoja. XoTd ofas
Macca YTJaepola cocTasiageT BCero 0R0JI0 !/, 00lnell MaceH
BelllecTBA BO BCeJeHHOH, BHAYEHHE €ro /148 KHSHH [I0MCTHHe
OrpoMHO. B mBoil MaTepun Haubogee YACTO BCTpedaloTCH
IBa THIIA MOJEKYJSPHOU - CTPYRTYPH: JIMIWHHASA 11ellb aTOMOB
yraepoda, IpelcTaBiadailas co0of ocHOBY cTpoeHHS 60J1-
IIMHCTBA KUPOB, Maced, Napa@HHOB M T. 1., U OeH30JbHOC
KOJbI0, COCTOANEC H3 INMeCTH aTOMOB VIJepo/a, TeCHO CBI3aH-
HHX JpYyr ¢ APYToM B BHAe IIeCTHYTOJbHHEA.

Boapinasi yacTe opranmveckoll XUMHH MMeeT JIeJio HMeHHo
€ 9THMH JIBYMs THIIAMH MOJEKYJ U HX ITPOH3BOLHBEIMU; KPOMe
TOT0, OHW YPe3BHYANHO CYILCCTBeHHB A OMOXUMHH H 1IA
NPOMBIIICHHON XHMHH.

HE.H.HIOJIOBA U BOJOKHHCTOE CTPOEHHE TKAHEH

OCHOBHYI0 pOJIb B LIpOIleCCe pPOCTA PACTEHHH HUUpAeT MOJIe-
KyJa 1eJJ0J03H. [[na Toro, 4To6H IpelcTaBUTH cele Bee ee,
Ha [epBBH B3DJAN HelOHATHOe, 3HaUeHHe, JIOCTATOYHO BCIIO-
MHUTH, 4YTO Jiecad, KYCTapHUKH, 3JaKH U BoOOGIIe BCe BHIH pa-
CTeHHil COCTOAT, INIAaBHHM 00pasoM, U3 e I0I03H. KakuMu ske
CBOHCTBAMH MOJEKYJH LeJIINJ03H 00y CIOBIUBAETCA ¢e HCR.TH)-
YUTedLHAS POJb ?

Yepes mocpencTBO MeJITIJI03E IIPOUCXOAUT POCT pacTeHHil.
OHa BeTpeyaeTcsd W B SKMBOTHOM Mype. MHEIMHU CJIoBaMM, 1IpU
OMOIGH MOJeRVJB [eJdJI0J03H YCTaHaRIHBACTCS . HAIIPABIOH-
HOCTL® B PasBUTHH KUBOH MaTepHH [lockoabky ipomecc pocra
IPOUCXOIHUT BIOJb OIIpejesleHHHX JAHUH, ACHO, 4YTO MEeJLTH)-
JI03a, BXOJSAIAS B COCTAB PacTeHHi, He MomkeT 06.aaTh O1H-
HAKOBHMH CBOHCTRAMH TI0 BceM HalPaBIeHHAM. 34 OJHHM—
IBYMA HCKIKYeHUAMH (Bpofe HaupaMep aclecTa), HU OTHO U3
HEOPTaHWYECKHX BeIlecTB He 00Ja/aeT TeM JTIGOIBITHEM CBOM-
CTBOM, KOTOPOe 0003HAYaeTCA CJAOBOM ..BOJORHHCTOCTL™.

Heamwomoza mpejcTaBasgeT co60H BOJORHHCGTOe BeILECTRO.
ITOT (PaKT, 0YeBHIHO, KODEHHUTCA B CaMOM CTPOSHHH €e MOJe:
RYJH (HTM KOMOHHATIUH MOMeKYJ1). BOJORHHCTHI XapakTep
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PACTHTEJIBHHX cTebJiell M JUCTheB AnTderTca HX HaHbodee Xa-
pakTepHOl Yeproil. B ocHOBe BCero polecca UX pocTa U Beex
HX KOHCTPYKTHBHHX CHOCOGHOCTell JIC:KUT BHIIeYKa3aHHOe
CBOWCTBO ,HANPABIEHHOCTU .  ITHM CBOMCTBOM MBI  II0JIb-
ayeMes M s TeXHHUYecKHX nedeill. M3 ecTecTBeHHHX BOJOKOH
X/JI0ITYaTHHRA, TeHbKH, [HRYTa U T. 1., MH BBHIUpPAJAaeM HHUTRU
¥ BepEeBKH, ClellMalJbHOe Ha3HaYeHHe KOTOPHX COCTOUT B TOM,
4yTOOH BHJIEPSKHBATH HaOpAxeHde B ONHOM ONpelesieHHOM Ha-
npapigeHun. M3 BOJOKOH XJOIIEAa MBI TkeM cebe OHeR]y, U3
H3MedbUeHHOH UeJWI0a03H  JejlaeM Oymary. B aTux caydasax
BOTORHA pAacUpesiesaiiTCA B OJHOM I[UIOCKOCTH 10 PASIHIHHIM
HAIIPABJIeHUSAM W 06pasylnT TakuM 00pasoM CJOH, BHIEPEH-
BaIOIMe IBYXMepHBe HalpsameHHsd. B IocleaHne TOaH H3
CITeIIHAJIbHO ITPUT'OTOBJIEHHON WHeJI0I03H HayaJH H3TOTOBIATDH
HHTH MCKYCCTBEHHOTO leqka. TakuM 00pasoM, BOJOKHHCTOe
CTPOCHHE LEJLTIN03H HMeeT cyliecTBeHHoe 3HAUCHHe He TOJh-
KO JIJIS ee ecTeCTBeHHBIX KayeCTB, HO M AJNA TeXHUYCCKUX IIPH-
MeHeHu#. Yro ke mpemcTaBaseT co60H BTa HeJIKJI032 H B 4eM
3aKTI0YAKTCA 0CO0eHHOCTH ee CTPYRTYPH ¢

XUMUYECKHH COCTAB HEJJIOJO3H

OTHM BOHPOCOM 33HHMAMUCH, IVIABHHM 00PA3OM, XHUMMKH,
KOTOPHM Y/AJ0Ch Pas3iokHTh edIHJ03Y Ha COCTaBIANINNeC ee
ATOMH, IpHYeM OKasaoch, UTO OHa IpeicTaBifgeT co60l0 KPaT-
Hoe rpynns CgH 00;. Cam 1o cebe sToT (pakT HemocTaTodeH,
KOHeYHO, /Jf 00BACHeHHA CBOHCTB [EJIIJ03H, MOCKOJIBKY
TeM iKe caMBIM CcocTaBoM o6JaajaeT U PpsAJ APYTHEX  BellecTs
(kpaxMaJi, IVIHKOT'eH, NTeKCTpHH U T. JI.). XapakTepHHe 4YepTH
HeJUH0J03E TOJGKHEL, OYeBUHO, ONPe/IedAThCA B3AMMHBIM Pac-
IToJioskeHAeM 00pasVIOIIHEX ee 21 aToMOB. 3a7aya RakInuaercs
B TOM, 4TOOH HAfTH HTO pacmodomenue. DHIO OH HEYMeCTH)
H3Jararh 3[echb I0APO6HO Te MOMKITKH, KOTOpHeE jlesalich B
ATOM HallpaB/IeHUH XHMHUKAMHU. MH CHAHINATU HejlabHo B Kopo-
JAeBCKOM o0TecTse JorIa] capa jlxeMca UpBuHa, THOHepa
B BTOH 06JIaCTH HCCIeJ0BAHHH, 0 PACHOJOKEHHU aTOMOB B MO-
NMexyJie caxapa (L0 CBOeH CIPYRTYpe IeJ1K.103a YPe3BH-
yaiiHo 6JaHM3ka K caxapy). [lus Hac 6yier J0CTaTOYHO BEpaTie
VKasarb Ha HeKOTOpHe MOJVYeHHBe XIMHKaMH pe3VIbTaTH.
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MoskeT cuMTaTBCA JOKA3aHHEIM, YTO B HHTePECYIOITUX HacC
COeIMHeHHAX HIeCTh aTOMOB YTIepoja PACIOJOKEeHH B Tell-
HOM I0psiake. ATy Lelb He HY:HO, OJHAKO, IPeICTaBIATH
ceGe B BHIe. NPAMOM JUHHH. Korja XUMUK IHIIET GOpMY.Iy
NpPAMOJHHeHHOT0 XapaKTepa, OH XodYeT YyKasaTh BTHM TOJBKO
[OPAI0K PACIOJIOKeHHA aTOMOB U HHdIero Goasie. Ha pue. 1
NOKa3aH OGHYHHI cIocO6 3andCHBAHHS (POPMYJIH T I7I0-
KO03H, B koropoi rpynma CgH,,0, Haxomurea B auTHpHIHOM
opxe.

Tawokosa {lenamo6uosa
CHOH cH 1 CH.0H
HC.0H CH.OH CH.OH
HO.CH

’ 0 CHOH f CHOH |
HC.OH CH.OH CH
! ] 1
Hq~—J CH cH
CH, OH " CH,0H CH,0H
Pue. 1

Corsacno »Tol#t opMyJe, KamuHil aToM yraepola CBA3AH
C YeTHPHMA [PYTHMH aTOMaMH. ATOMH BOAOpPOJa M TPYIIIH
OH BapHcoBaHH 10 pasHHe CTOPOHH aTOMa YTJepoja, 1A
TOT0 YTOCH TOKa3aTh, 4TO IePecTAHOBKA HX MeHdeT Xapakrep
BemecTBa. (CaMoe 3aMeyaTeJbHOe B STOH JmarpaMme To, YTO
OepPBHH M IATHHE aToM yIJIepofa CBA3AHH Me:k1y C000H de-
pes IocpelcTBO aToMa KHCJIOpojia. Bo3MOMHO, BIpoYeM, YTO B
JeHCTBUTEIHbHOCTH COeJMHEHH IPYT ¢ APYIroM TAaKHM 00pa3oM
He IIePBHH ¥ NATHIY, a IepBHH U YeTBePTHIl aToMH. BoJbIINH-
CTBO HCCJe[0BaTeJeHl NPHIEPKUBAIOCH 0JI0e BpeMsS MMEHHO
BTOM TOUKH 3peHHH, HO HOCJeJHHe paGoTH (IPHHAIIeKAINe,
raaBHEM o6pasoM, aBopTYy) caenasn Golee BEPOATHBIM CO-
eJHHeHHe 1 : 5, U3 KOTOPOr0 MH Ioka H 6yJeM HCXOIHUTh.

ToT aToM XKHCAOPOJa, KOTOPHI Ha JuarpaMMe IOMeIIeH
cO0KY, B peaJbHOM IIPOCTPAHCTBe HAXOIATCHA, OYEBHJHO, B CO-
IIPHKOCHOBEHHH C TeMH [IByMs aTOMaM¥, C KOTOPHMH OH CBs-
3aH 1o ¢opmyne. oy BHpameHHeM ,HaX0OIHUTCA C COMPUKOCHO-
BeHHH“ MH B JIAHHOM cJlydae TIOHHMaeM TO, YTO pacCTOAHHE
MeRIY LUeHTDaMH DacCMaTpHBaeMOl HapH aTOMOB IIPH IPOYHX
PABHHX YCJIOBHAX IMPAKTHYECKH T0CTOAHHO. ficHO, uTO KHCJHO-
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PO, 1 He MOKeT OTHOBPEMEHHO CONPHKACATbhCA C IIEPBHIM H IId-
THV aToMaMH YyIJepo;la, HaXoJfACh ¢ HUMH Ha OJTHOU Hpﬂ'MOfI
JIUHHH. JIJIH TOTO, YTOGH TaKoe COIIPHKOCHOBEHHE CTAJO BO3-
MOKHHM, HYHKHO, YTo0H Halla nenb OHLTa, H30THyTa. Orcwia u

BO3HHEAET [IPeJ[CTABJIeHHE O 11le-
CTHATOMHOM KOJbIle, COCTOAIIeM
W3 5 aTOMOB yTJepojaa H OJHOr0
arova KHCJIOPOJA.

BeayeaoBHO [0Ka3aHO, 4TO
9TO KOJbIO ABIACTCA OCHOBHHM
CTPYVRTYPHBIM BJEeMeHTOM Bcex
MKUBHX pacTeHUH M BCexX Be-
IIECTB, /14 KOTOPHX OHH CJY-
JKAT MATepPHAJOM. ITOT [Opas3u-
TeJbHHH (hakT yuke caM 1mo cede
CIIYSKHT LOCTATOUHEIM CTHMYJIOM
I TOTO, 4TOOH IpeIIpHHATH
HCcJe0BaHAe CTPOPHHA KOJBIR
BCeMM UMEIIMMHCH B HallleM
paciopsKeHun- MeTogaMu. Kpo-
Me TOro, B TaKOro pojJa HccJe-
IOBaHHHU HEIIOCPeICTBEHHO 3aHH-
TepecoBaHH Te IIPOMBIIIIIEHHELE
NpefNpUATHA, B KOTOPHX YIO-
TpebadeTcs 1esi0sa03a: BCSKO-
T'0 poja XJ0IYaTo0yMaKHHe (a-
OpHKH, IPeJIPUATHH, HMEWIIHe
[Ie10 ¢ LeJUIYyJOHI0M, B3pHBYA-
THMH BelleCTBAMHU, HEROTOPHIMHA
JAKAMHA U T. 1.

X¥UMHYeCcKHe MeTO,[H He JalT
BOBMOXKHOCTH IIOMTH B BTOM
HAIIPaBJIeHHH [aJiblle YKa3aH-
HOH KapTHHH. Bce pesy.apTaTel

Puc. 2. Moneap umemro6uosu. 3Sa-
HITPHXOBAHHKE KPYTH H300pamaioT
ATOMEI YTiepOZa; aTOME KHCIOPOIS
npescTaBaeHdRl B BHAE JBOHHBIX
KPYToB, C IeJpl0 I0Ka3aTh OPeJeJbl,
Me¥ Ay KOTOPHIMH, BEePOATHO, JEKAT
HX JNHAMETDH. T4 MOAeJb, IPH-
Hajlexaman Mapky, uDpexcra-
BAAET ABA KOJXbIIA [IOKO3bl, JTHIIGH-
HEI® aTOMOB HECYUeCTBOHHHX IJs
HOKa3AHHA COO¢00a KOMOHHANNH H
COeNHHOHHRIX MemAy ¢o00K0 AaTo-
MaMH RHCJIOPOAA B ANPO MOJCKYAM
neaao6ao3sl. Ha pHCYyHEe mORasaBa,
MOZeJb, KaK OHA& IpelcTaBIASTCH
B IBYX HepHeHIHKYJSDHHIX HAUpA-
BAeHHAX. PasMepw Anpa B Hanpa-
BIGHHH, OTMEYSHHOM CTpeNKoH A

o]
(nepunox uoBTopeHHa) =— 10,3 A.
Cp. puc. 1.

Gojtee MIYGOKHX HCCIeROBAHUN XHMHAKOB YPE3BHYAHHO TYMaH-
HHI ¥ We TOAJAITCA OJHO3HAYHOMY WMCTOJIKOBaHuMpD. Ham-
6oJiee BasKHHIM M3 9THX Pe3y/bTATOB ABJAETCA yCTAHOBJIEHHE
GOPMY.1hl OIHOH M3 I[POM3BOIHHX IEIIOJI03H — Tak HasH-
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BaeMOM  1e/i106M03H. Kak Mbl F'OBODWJIH  BHILe, [NeNI0J03a
npejcrapiIfer coGoll nedoe kpardoe gaementa CgHgo0,, T. e.
COCTOUT U3 BHINCONMCAHHHYX KoJel (KoJell INIIOKO03H). [learo-
61038 COIEP:KHUT JIBa TAKHX KOJbIA, PACIOJOMKEHHE KOTO-
PHX B OGHYHHX XAMHUYCCKUX 0603HAUEHHAX II0KA3aHO B Upa-
BOH YacTH pHC. 1. Kak BHUJHO W3 PHCYHKA, NPH TAKOM pacio-
JIOMeHHH [IepBHH aToM VIVepoJa KOJbla TVIOKO3H COeIHHeH
¢ YeTBePTHM aTOMOM BTOpPOTO KoJAbLA. /lamee, B Ipoliecce co-
e/MHeHHA KOJIel] BHIIQJAI0T B aT0OMa BO(0PO/ia U OJHH aTOM KH-
CJ0pOa, T. . COCTABHHE YaCTH 0, {HOH MOTewyIH BOAK. [ipn-
COCIHHAA K MOJeRyJe [eJnoGH03B, UPH IIOMOLIH Takoro Ke
CKPeIIANILeI0 aToMa KHCAOPOJa, TpPeThe KO:JBIL0, MBI TOJIY-
YyaeM MOJeRYJIY [eLIOTPHO3B, COCTOAIIYK W3 Tpex KoJell.
Mg rakuy myTeM Jafbiie, MB, B KOHeYHOM cueTte, [I0Cje TIPH-
COeJTHHEHNA W3BECTHOI0 YHEJa KOJel, HPUIeM K MOJeRyJe
IeJLTINI03H.  PeadpHoe pacnojiosenue aToMOB B IOCJelHel,
II()BI/fIIHXVIO)Iy, COOTBETCTBYET PHC. 2, HO /IS OROHYaTeJbHOTO
VCTAHOBJIEHAA BHa ATOH MHArpaMMel NPHXOIATCH 00pATHTHCH
K peHTIeHoBerOMY aHaJusy. [[08ToMy ME IpepseM 3Hech CBO®
A3J04EHde W HepeHJeM XK ONHCAHUK) JaHHHYX, IOJYy4eHHHX
IpH IOMOIIH PeHTUeHOBCKUX MyUel.

METOIH PEHTIEHOBCKOTO AHAJHSBA

Kak H3BeCTHO, MOIIHOCTH HOBOIO METOAA PEHTTeHOBCKOIO
aHaJIM3a 3AKII0YaeTCA B €0 CIHOCOOHOCTH 00HAPY:HRHUTH J06YI0
PETYIAPHOCTD B PACIONOMEHHH ATOMOB WJH MOJEKYJ. STOT
METO;I HacCTOJbKO YYBCTBHTeJeH, 4TO ¢ eI'o IIOMOIIBI0 MOKHO
IHOAYYUTL TOYHHE CBeJleHHA O B3AHMHOM pacHOoJOMeHHH He-
CROJBKAX COT MOJeKyJd (Ip# GOJBIIeM YHCJAe MOJeRyJT yire
TOABJIATCA HETOYHOCTH).

Kax MH yiKe IORODHJIM BHIIe, ¢CJIH LeJ10.1038 JeACTBH-
TeJIBHO HWTpaeT TaKyl CYIMIECTBEHHYK pOJb B IIpolecce PocTa
pacTeHHUl, KaRyl MH el IPHIHCHBaeM, TO oHA JOJLKHA 00Ja-
JaTh KaKHUMH-TO 0COGeHHHMU CROHCTBAMH B O/THOM OIpeneIeH-
HOM HanpanIeHUH. KoHeuHo, a priori He HCRIWOYEHO, YTO BTA
. HAIIPABJICHHOCTH" 00YCIOBIHBACTCH CBOHCTBAMY KaKROH-HEOY b
JIPYTOH, focerTe HeW3BeCcTHOH, cocTaBHoO# wacTu pacreHuii. Ho
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B 10.1b3Y 003K TOBOPHT, BO-IePBHX, To, YTO OHA fB-
adeTes Hapbo.ee CVIIECTBeHHOH cocTaBHOM 4YacThi BeeX pa-
crenuii, W, BO-BTOPHIX, TO, YTO, KAk MH YBUJAUM HHe, aHU30-
TPOIIHI) ¢ CBOUCTE CPABHUTEJbHO Jerko 0GbACHUTH.

Besakad aHH30TPONHA  MO:KeT CYIHECTBOBATH TOJIbKO I[IPH
HAJMYMHE M3BECTHOU TPABUJIBHOCTH B PACHOJ0KCHHM MOJCRY.T.
Hoecaexaune TOMEHH 00PA30BHBATL KAKYIO-TO pPeryadpHO 1I0-
BTOPABIIYIOCSH PeHIeTRY, OpHeHTAllHA KOTOPOH, B JJAHHOM CJIy-
uae, CcBA3aHa, OYEBM/IHO, ¢ HAaIpapIeHHeM JUHUH pocra. Llo-
AHTOMY [IPU IIPOXOKEHHU PeHTIeHOBCKUX [Ty4Yell 4epes BOJOKHO
XJIOMYaTHHES WJIH TTeHLKH HYRHO OKHIATH IOABJIEHHA Ha PoTo-
rpajuyeckofl IIaCTHHKe TaKoro ke 3ggexra, Kax IpH 1Ipo-
XOARIeHUH UX Yepe3 KPHCTALT. B carMpm jlede KpHCTaLl eCTh
He 4YTo MHOe, Kak IPaBUJIBBO PACIOJI0HKeHHad COBOKYIIHOCTH
aTOMOB.

OUunT I0Ka3HBaeT, UTO Takoll agerT JeficTBHTEJNBHO Ha-
6amaerca. DoJsee Toro, HaJWdWe ero MOMKHO PaccMaTpHBATh
KaK /0Ka3aTeJbCTBO RBOJOKHUCTOM CTPYKTYpPH [aHHOI'0 Belle-
cra. UctragoBuMea Gogqee mojpo6HO Ha 3TOM OYHKTe.

Kor;la MOHOXpOMATHYeCKHH NYUYOK PEeHTTeHOBCKUX Jydeld
IPOXOIAT 4Yeped KPUCTALI, BpalaOIAACH BOKPYT Kakol-
HUOYIb OCH, TO ILIGCKOCTH KpPHCTaJ1a OJ4HA 3a Jpyrof
1pUoGpeTalnT XapakTepHH 1718 HAX YroJdl OTpaskeHUsd, IpruIeM
M3 KPHCTAIA BHXOIMT OTpaskeHHHH [Ty4Y, COCTABJIAWMHNA C
IIePBOHAYAJIBHHINM [IYIKOM Y1001, DPaBHHI YABOEHHOMY YDy
orpaskennda. HanoMEUM, 4To depes y3Jb KpPHCTA IIHYECKOH pe-
LIeTKH MOKHO MBICJIEHHO TIPOBECTH (GeCUHCTeHHOe MHOMEeCTBO
cHCTeM [1apaJiileIBHBIX  PaBHOOTCTOAUINX IJIockocTeH. Jliud
K10l M3 TaKHX CHCTeM CYIlecTByeT XapaKTepHHHE yroJ
OTpaeHNns, CBASAHABH ¢ TJAHHOH Hajanliell BOJIHE A H pac-
CTOSHHEM MeMRAY ILTOCKOCTAMH d (hopMyI0H wk = 2d sinf, rie
7 — [eJ0e YUCI0.

dororpaguyeckas IJIACTHHKA MOkeT OHTL Paclo In:keHa
Tak, 9T06H JaBaTh H300paskeHUsd pPasTHYHHX OTpPAMKeHHHX 1y-
deil. kel M och BpalleHUs M NJIACTHHKA HepPHeHHKY IAPHE
IMePBOHAYAJBHOMY IIYYKY, TO Ha IIJIACTHHKE IOSBIAITCA CHM-
MeTPHYHO PAcCIoJokeHHble NATHa. B KavecTse IpHMepa MOKHO
B3dTh X0Td OH pHe. 3. Ha HeM npelcTaBJeRa peHTIeHOIpaAMMA

-
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KpHCTalla acllapardHa — [POU3BoHOH 0/JHOH H3 COCTABHHIX
qacTell 1epeTH — BecoM IHOPAAKA ONHOI0 MUJLIATPAMMA.
MeTo/ 16 peHTI'eHOBCKOI0 aHA I3 JaI0T BOBMOKHOCTD, HEXO0, (5
H3 JaHHHX O DAacIoJOXeHHH W HHTeHCHBHOCTH UATEH, MO.TV-
4aTh CBejleHHA O CTPYKType kpHerTawta. [Ipuvensesble mpu
ATOM BHYHCJEHHA HOCAT OTYaCTU leoMeTpUYeCKHH, OTIacTH
(pmanyeckuil XapakrTep. MBl He OCTaHaBJHUBaeMCs 37[eCh HA ATHX

Puc. 3. Acoaparud. PeHTreHOBCKas AHArpaMMA,
monyuesHasa Y. . Hxopamem (W. H. Ge-
orge) NpH TOMOIYW MeToAa ,BpameHua“, Pent-
TeHOBCKHEe JYYH — MOHOXDOMATHYeCKHe; KpH-
cTal Bpamaicd BO BpeMA 3Kcnosunuu. CeTKa,
Ha ¢oHe KOTOpofi DOJyYeHa JHArpaMma, Ha-
HeceHa /1A yAo6CTBa MHTEpIpeTanud.

meTadadax. OTMeTHM JIHIIb, YTO HHTepIpeTalds PeHTI'eHOrpaMM
OTHIOAb He JiePKa: HEeKOTOPHe pPe3yabTaThl MO:KHO II0JY-
9HTH GHCTPO M TOYHO, HO JpVIHe TpedyiT Gojee CIOMKHOTO
aHaJIH3a.

YeTroe BHAeJdeHHe l1ATeH Ha (POTorpaduu aclnaparHHa M
TOT (PaKT, UTO OHH PACIOJORKEHH Ha HeCKOJbKHX DPe3R0 odep-
YeHAHX JHHAAX, HOKA3HIBAIOT, YTO OCh BpallleHHA COBIAJaeT
¢ KaKHEM-TO MCKJIOTHTEJNbHHIM Hallpas/ieHHeM B KpHCTA/Te.
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Todree roBops, OHA IMPOXOTUT depes OOJABUIUE YHCTO V3HOR
PenIeTEN M CJY:RHT liepecedeHHeM HeCKOJLKHX GCHOBHHIX CH-
creM nuockoctedn. Ilo 3aroHAM kRpHCTANTHYeCKOH pelleTRH,
paccTodgHHe Me:RLY [ABYMA JOHMH COCeJHHMH YV3JaMH, Jeka-
[IMMHA Ha OCH BpAIleHUA, JOMKHO OHTH ONUHAKOBO. BeJH4yHHY
8TOT0 pACCTOAHUA JerKo ollpejedHTs 1o QoTorpaduu. Bee
[ATHA PAcCIoiofkeHs Ha cHcTeMe ruilep6o.a. EedH v, ectb pac-
crosiHe ot (oKyca 7-0f I'HIepsoJibl 10 TOPH3OHTAILHOU JH-
HAH, Ha3HBaeMOW BKBATOPOM, a [ — paccTodgHde 0T KPUCTAJLIA
110 hoTorpagdueckof ITACTHHEH, TO HCKOMOe PACCTOAHAe MeRIy

| } Va o
y3aaMu faeTcd QopMy o P Acosec 6, Tae tg 8= D Hoxaza-

TeJILCTBO BTOH (OPMYJIH MOKHO HaliTH B CIENHAJbHHX KYp-
Cax. :

Ecom nATHA He 0UeHb PACIIIHBYATH, TO II0 9Toil popMyie
MOMHO MOJIydaTh Pe3y/bTATH C. TOYHOCTBIO, {10 KpaiiHei Mepe,
B 1—2%,.

fcHo, 4TO, 3acTaBJAA KPHCTAJII [I0CJe/0BATe/bHO Bpa-
HIATBCSA OTHOCMTeJBHO TpexX pasiHuHHX (He RONJIAHAPHHX)
ocefl, MOXKHO TAKMM CII0COOOM OIpe/esUTh XapakrTep ero Ie-
PHOIAMYHOCTH 110 TpeM HalpaBJeHHAM, T. e. HAHTH QopMYy KpH-
CTAJIINYECKOM pelieTRH.

PEHTrEHOBCKAA JUATPAMMA HEJJIDJO3H

Ecan mponyckaTh BHIIEONHCAHHEM 00pasoM MOHOXPoMa-
THYeCKMH IYY0K peHTIeHOBCKHX JyuYeH dYeped kakoe-HHOYV /(b
[e 10103008 BOJIOKHO, HANP. paM¥, To Ha orTorpaduiecroi
I1aCTHHEe HOJIYUYHTCA CHCTeMa IIATeH COBEPHIEHHO TAKOTO ke
XapakTepa, Kak B cJiydae KpHcTallda acliaparmHa. Orcwoja
fICHO, YTO [0 CBOeMY CTPOEHHI0 BOJOKHO B M3BECTHOM CMBIC/Ie
aHaJOIHyHO EKpHcTaty. llpu 1oaydenwu peHTreHOrpaMMB
paMu MH BCTpedaeMcs, OJHAKO, ¢ TOH CYIeCTBeHHOH 0COGeH-
HOCTBK), UYTO B JAHHOM cJydae (oTorpadupyeMoe Bellectso
BOBCe He HY/HO Bpallialh, KaK MBL 89T0 JeJaeM ¢ aclapalu-
HOM. OTa 0CO0eHHOCTh O0DBACHACTCH TeM, 4TO PaMH COTePIKHT
He OJHH KpPHUCTAJM, & HeJHd PAX KPUCTAIOB, KOTOPEE HMeT
OTHO ofliee XaparTepHOe HAIIPABIeHHe (CVIMECTBOBAHHE ero
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H o0ycaosanBaer 4eTKOCGTh JMHBHE Ha (ororpaguu). Bokpyr
BTONG HAUPABIEHUS KPHCTALIH MOTYT OHTb OPMEeHTHPOBAHH
Kak YyIroAHO, Tak YTO  HarpaMma BIOJHe aHAJOTHYHA Toi,
KOTOpast MOJAYyYHAach Ob B cIyYae OJHOTO BPAIAOLErocs
KPACTANTIA.

SaMeTHM, 410 (OTOIpadUusi paMH (PHC. 4) HECKOJIbKO 00Jiee
paciLTHBYaTa 4eM JpylI'de. ST0 00bACHAETCH, TVIaBHHIM 06pa~
BOM, HeCOBepIIeRCTBAMHU
B IIPaBUJIBHOCTH B3aUM-
HOT'O PACHO.TOREeHHA K PH-
CTa 110K,

Honyeruy, 4ro 310
pacloao®eHne HOCUT ¢o-
BepLIeHHO XA0THUECKHH
XapakTep, T. €. 4T0 B
HalleM BOTOKHe UMeITeS .
JOHM 06pasoM OpHeH-
THPORAHHELEC KPUCTATTHL.
B arom cay4ae Ha (poro-
rpauu He MO:eT GHTh
Kaxoro Ol TO HU OBLIO
[IpeUMY1IeCTBEHHOTO Ha~

Puc. 4. Penrrenorpayma BOJOKOH paMy. IpasJends, B YACTHOCTH
HH BePTUKAJbHOM, HY 1'0-
PH30BTAJBHOR OCH cHMMeTpHM. OHA [LOJIEKHA ITPeJCTaBIATh ¢o-
6o pocTo pA Kojen, oA06H0 06HYKo i doTorpaduu  Bo-
JIOKHA, TI0/IBEPraeMoro OHICTPOMY BpallleHHI) B CBOH ILTOCKOCTH
BOKDYT IenTpa. [IpumepoM Takoil doTorpaduy CIAVEHAT PHC. 5;
B KavyecTse MaTepHaJa 37ech B3AT NUCTHH — 0J(Ha H3 COCTaB-
HHX YacTeil mepcTH. Jra ¢oTorpadus noryveda B. T. Jer-
61pu w3 OrIeda TeKCTHJALHHX H3BICKAHMU JHICKOTO YHH-
BepCHTeTa.

Korga RpHCTANIH HPABHJIBHO OPHUEHTHPOBAHH 110 OTHOLe-
HHUI0 K OIHOMY OIpeJleJleHHOMY HallpaB.IeHHI0 — HAIIPaBJieHHI0
BOJOKHA — ITHA Ha oTorpadui HOCAT Pesko ouepdeHHHH
xapakTep. Korja Takas opHeHTalud COBEPIIEHHO OTCYTCTBYeET,
MH  MMeeM (oTorpadui THIA puc. 5. Me®gy sTUMU ABYMA
KpalHMMH cAyYasMH BO3MOMKHBL JH00He IPOMedYTOUHBC CTa-
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JMH:  IIPH  BCAKOM HADPYUIEHHH ITPABUIBHOCTH OpHEeHTalluR
IATHA HAYWHAKT MOIPOCTY PACILIHBATLCH BLOAD TeX KPYros,
Ha KOTODHX OHH Jleikar.

B u3BecTHOM Mepe BTa PACILIHBYATOCTH 00BACHASTCH TaKKe
HeGOJBIIAME PasMepaMH  KpHCTAT108, JleHeTBHe pEeHTTeHOB-

Puc. 5. Ilucran. OTa ZuarpaMyMa, IPHHALJIEKALIAR

JcT6o0pH, XapaKTepHA AJd BOILECTBA, COCTORUICTO

H3 0YeHL MaJeHbKAX KPHCTAIJHKOB, PACHONOKEH-
HHX COBepIIEeHHO 6ecmopAA0THO.

CKHUX Jaydeil nocHT xapakrep JU(pakiuy, IpHYeM, KaK
U3BECTHO, Pe3ko OYepYeHHHe H300paMeHHs MOIydalTca IpH
COBMECTHOM [efiCTBMH OO0JbIION0 YHCJIa IPABUIBHO PACHOJIO-
eHHBX 00BeKToB. IloaToMy, HEXoad UB cTeleHH pacllJIBBYa-
TOCTH NATHA, MOKHO TPy60 OUEHHTh YMCJI0 THPGPArHpyIO X
NeHTpos B Kpuerasric. Taxas oleHKa TaHa B UpesBLIYaiiHo
paskHO#l pa6ote I'. Mapxa.

Hsmepsas Ha QoTorpauH paMu pPaceTosHus 0T (OKYCOB
ranep6osI 10 3KBATOpA, MOKHO, Kak OHJIO yike YKas3aHO BHIIe,
HaUTH pacCTOAHHEe Me:K]y VY3TaMH PelleTKH _Ha OCH Bpallle-

nud. [loayyqaerea peamunna, 6amskasg k 10,3 A.
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CyMMHDPYsl BCe BHILECKa3aHHOe, MOKHO CKasaTh, dYTO:
1) NeJnoJo3a CONEePHRUT KPHCTATIH, KOTOPHE MOryT OHTB
HEeBHIMMHL B MHKDOCKOI, HO ACHO OGHADY:KRHBAWTCSA pPeHTre-
HOBCKHM aHAJU30M; OHH OOHYHO Ha3HBAITCA KPHUCTAJIHTAMY ;
2) BTH KPHCTAJLIH Go.ee HJIM MeHee MPABIJIBHO OPHEHTHPO-
BaHH BOKDYI' OQHOI0 00IIETO HM BCeM HalpapJieHHs, 3) Kak-
OB KPHCTAJINT 06JataeT BAOJb STOI'0 HalpaBJEHHS OIpee-
JIeHHOH IepHOAMYHOCTBI0, KOTOpad XapakTepuayercs IJIHHOMN

B 10,3;& (Tax Ha3HBaeMBIM ,II6PHOIOM IIOBTOPAEMOCTH).
Br0 66 HEOCTOPORHO CKA3aTh, YTO BCH IEJIIOJI03a I[€JH-
KOM COCTOHT M3 3THX KPHCTAJLIOB, XOTA TaKoe yTBep:KjeHHe
H OYeHb CHJbHO Hampammsaercd. llo cBoeMy XUMHYECKOMY
COCTaBY TeJIII0JI03a HpeacTaBiseT co60d KparHoe TPYIIIH
C4H;00;5, mpEYeM (Kak y#e YKasHBaJOCh BHIUE) €CTh OCHO-
BaHWA TIPeJUOJaraTh, 4To 3Ta I'pylna o6pasyer KoJbIo, KOTO-
poe CIAYKHT 6a3ucoM HEKOTODOH ollpeeJleHHOH CTPYKTYPHL.
PeHTreHOBCKHHA aHAJM3 He YVKAa3HBaeT Ha IMPHCYTCTBHE KaKOi-
au6o ApYyro#d cIPYKTYPH, OTJIMYHOH oT Koablepod. IlosToMy
€CTeCTBEHHO IIPe/OJ0KUTh, 4YTO BCH Macca I1eJJIINJI03H
COCTOHT M3 »ToH mocJaegHed. OKOHYATEJNbHO BLIACHHTH 3TOT
BOIIPOC MOMHO 6y[eT TOJIBKO TOTJA, KOI'I& METOIH PEeHTTeHOB-
cKoro aHaxaHsa O6yAyT JaBaTh GoJiee TOUHHE JaHHHEe 06 HHTEH-
CHBHOCTAX Jiyuefl, OTpaskeHHHX OT JaHHOH MAacCH BellecTsa,
[0 CPaBHEHHIO C IPYTHMH BellleCTBAMH aHAJOTHYHOM CTPYKTYPHL.

CPABHEHHE PE3YJIBTATOR XHMHUYECKOTO U PEHT-
FEHOBCKOI'O AHAJH30B

s

BepHeMca Telepb K pesyJbraTaM XHMHYCCKOIO HCCJET0BA-
HAA MEJUIJ03H U CPaBHHM HX C BHIIEH3J0KCHHHIMH Pe3y.ib-
TaTaMH PeHTTeHOBCKOTO aHaJdH3a. UTo KacaeTcd MepBHX ABYX
H3 YKa3aHHHX BHBOJOB, TO OHH, KOHEYHO, HHKOHM 06pasoM He
MOrYT IIPOTHBOpPEYHTHh BHBOJAM XHMHH: MH IIPOCTO IICIYYH/IH
HEKOTOPHE JOIIOJHHTeJbHHe CBeJfeHHA 00 HCCJIelyeMod CTPYK-
Type. Ho Tpermii BHBOL -HOCHT HeCKOJBKO HHOH Xapakrep.
ITockoJbRY XHMUSA 1aJa HaM BO3MOKHOCTH YCTAHOBHTL PACIo-
JOMEeHHe aTOMOB, OHA J0JKHA OOBACHHTH M IIPUYHHY OTKPHI-
“TOH HAMH IePHOJUYHOCTH.
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ODHTH € pPeHTreHOBCKHUMM 1y4YaMM I10KasadH, 4TO KOs
aTOMH KHCJIOPOJa M YIVIepola DPAacIoJO:ReHH B BH/e IPaBUIb-
HOM KpHCTAIHYeCKOH pellleTKH, OHH BeIyT ceGd He HPOCTO
KaK TBepAHCe IIapAKM, a Gojee cIORHEM olpasoM. Ho korma
crocod coelUHeHHA JTHX ABYX aTOMOB H3BECTeH, PAcCTOSHHE
MeMIy UX HeHTPaMH Mo:keT OHTH olpejeiieHO JIOBOJBHO TOYHO.
B uacrtHocTH MH 3HaeM, 4TO paccTOdHHe MeKIY LEeHTPaMH
ABYX aTOMOB YyI:1epojla, CBA3AHHHYX APyl ¢ JAPYyroM CBOMMH
TAK Ha3. MEePBUYHHMH BAJEHTHOCTAMH (Kak ATO MMeeT MecTo
Halp. B aJMase, 'pagure, GeH30Je, YIAeBOXOpoJax H T. I.),
6Ju3k0 K 1,5 A. Paccrosane MeRIY aTOMaMH KHCJIOpONa H
yIulepoia U3BeCTHO MeHee TOYHO, HO M3 HAHHHYX, MOJYYeHHHX
Ha KaJbIATe ¥ JPYTHX BEIlEeCTRAX, MOMKHO R2KIOUHTh, YTO
0HO NpPHMEepHO paBHO 1,2 A. Ha pHc. 2 IpeacTaBJeHa CieJaH-
Hagd MapKOM IOUBTKAZ UCIHOJb30BATh 3TH JaHHHE JJs Olpe-
JleleHUS pasMepoB JIBOWHOI'0 ROJBLA 11eJIT0M03H. [IpH TakoM
oIlpejlesleHHH HeH30emHO J0JKHA BKPAacCThCd, KOHEYHO, HeTod-
HOCTh, IIOCKOJBKY (POPMa KOJBLLA ellle OKOHYATeJbHO He ycra-
HOBJeHa. Bojgee Toro, o caMOM PaCIOJOEKeHHM KHCJIOPOJIHOTO
.MOCTa” MOKHO CYIHUTH TOJIBKO TI0 AHAJOTHH C HEKOTOPBIMK
JAPYTHMHA KPHCTAIIAMH.

JJauHa [IBOHHOIO KOJbLA OKas3HBaeTcd pasHol 10,3 fx,.
B TIOJHOM COIVIACMHM C jIaHHHMH peHTreHorpaMMH. HecMmorps
Ha BCI0 BO3MOMHYI0O HETOYHOCTH 5T0H NHUQDH, CoBIajeHHE
HY#HO ITPHU3HATL Ype3BHYalHO 3HaMeHaTedpHHM. OHO dBjgercd
IpeKpacHHM MOJTBEPHIeHHeM TOH MHCAH, YTO TeTi01038.
npejpcragager co6oH NJIHHHYK (ellb, 3BeHbAMH KOTODOH CIy-
AT KOJBIA TJIOKO3H, COeIUHeHHHeE IPYyr C IpYroM KHCJIO-
POJTHBIMH ., MOCTAMHU®, KaK IIOKa3aHO Ha pHC. 2.

Coracao Iasopry (Caxapsl. CTp. 84) sJieMeHTApHHM
Hapajiedeliyie; 08 I0CTpoeHHOH TakuM 00pa3oM PpelIeTkH
ABJACTCS He OJHO KOJBIO, a Iapa KoJdeil (UJH 3BeHbeB),
II0CKOJBRY CTPYKTYPa B3BEHBEB II0IEPEMeHHO MeHgeres. OTO
BHAHO X014 OB H3 pHcyHrka. M apka. Kak mokasano Ha 3TOM
PHCYHEE, KHCJOPOAHHH MOCT HAXOHLHMTCH IIOLIepeMeHHO, TO IO
0JHOM, TO M0 JpYyrofi CTOpPOHe IJIABHOM ILTOCKOCTH MOJIe-
kyabl. Takmm o6pasoM, NDepHOTHYECKH HOBTOPHETCH, CTPOTO
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TOBOPA, HE OJHO KOJMBIO, a Tapa Rogell. Kak H3BecTHO, BT0
06CTOATEJBCTBO [10-THHO HA PeHTIcHOIpaMMe MPOABATHCH B TOM,
9T0 [FTHA Ha Uepsol, Tperbed, maATod H T. ji.— BOOGIe Ha
HeYeTHHX IHIlep6oJaax — JOJEHE OHTh Caalee COOTBETCTBYIO-
IAX NATeH Ha YeTHHX THIep6ogax (Io Mepe Lepexoa K T'd-
nep6oJaM BBICOKOTO HOPHAKA, BTOT BPGPeRT MAJO-TO-MAJY
ucyesaer). W, geficTBHTeTeJbHO, ¢Aa60CTH MSIT€H Ha IMepBOH
ragepbosie 10 cpaBHeHWH co BTOpO#t cpasy Opocaeres B
rJaasa. ,

Hrax, Te aHHBE peHTI€HOBCKOI'O aHAJNN3A, KOTOPHE HMPITCI
B HallleM DACHOPSMEeHHHM, [OBOPAT B MOJAB3Y UpeAcTaABICHUA
0 IeJUI0J03¢  Kak o Ienn, cOCTaBJIeHHOH M3 KOJell, I'VIOKO3H.
MesyaToMHEIC CBABH BOJH 8TOH IeNH HOCAT. TAKOH ke
IPOYHHH XapakTep, Kak B aiMase. Takad KOHIENIHA BH/BH-
rajach B panbiie (epuor. Zeitstschr. anorg. Chem. 34.
385, 1921; Iloaanwu. Naturwiss. 288, 1921), HO OTHIOIbH
He gpasnaach oblenpunaroil. Ona wmamaraeresd, Hamp., B ,Ca-
xapax® ['asopra. Ee npujgepsmuBagcsad Takme aMepu-
KaHCKHH O6oTaHAE CHOHCGJe]p, MOJB30BABHIMHCA MeTOJaMH
PEHTIeHOBCEMX Jydeil. B ocofeHHOCTH CcHJbHBE apTyMeHTH
B IOJB3Y 8TOH TOYKM 3peHma npusen [. Mapk, Ilogrped-
JABMIMEA CBOM [JOBOAB OGOJbINAM KOJMYECTBOM BKCIIEPHMeR-
TAJBHHX Hecaeosandit. Ho Ha PAAY ¢ HUMH OHJIM W JpY-
T'He XHMHKH, BO3DaskaBIIHe HPOTHB U3J0MKEHHOH KOHICIIHH,
Kakx B8T0 [esadu, Haulp.,, Tporyve u l'ece euie cpasiu.
TeIbHO HEIaBHO.

PesyibTaTel BHINEH3J0KEHHHX ONBTOB—a TaKme Tex,
0 KOTOPHX OyaeT WTTH peuyb HHUKe, — HeJabdd, O/HAKO, MPHU-
3HaTh pemawiuMu. C oJHOH CTOPOHHL, MHeJHH pdAj ABICHAH
elile He O0BACHEH OKOHYATEJHHO, ¢ IPYyrofl CTOPOHHL PeHTTe-
HOBCKHH AaHaJM3 ellle He JIOCTHI CBOel'0 HOJHOI0 Pa3BUTHA
B OOTOMY MM HeJb3sd II0Jb30BaTbed € Taxoll yBepeHHOCTH,
KOTOpas /[aeTcA TOJIBKO TOJTHM IpuMeHeHHeM. Ho naswke u ceii-
Yac JaHHHe HTOT0 aHaJ M3a WMel0T GoJbIloe 3HavieHHme H 00e-
maKnT elle Goxblie B OynyuieM. B HHTepecylUieM HAC cayydae
OHH CJyskal MOATBepskIeHHeM TOH HNePHOAUYHOCTH CTPYK-
TYPH, KOTOpoHl MOXHO OBJI0 OKHIATH HA OCHOBAHHUU OYEHB
HHTepeCHOH H MHoroobelalolnell Teopuu UeLTIOMOSHL
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ONEMEHTAPHHB i HAPAJJAEJAEIDNUIOEDL HLEJJHOJIO0O3H

PenrrenorpaMma jlact HaM, KOHEUHO, HC TONBRO 3HAUCHHe
Hepuo;a B OJIOM Halpas.IeHHH, 0 KOTOPOM [IlM1a peyb BHIIe.
Hexonst 43 paclioqTOAReHHA Pa3JIHdHHX MATOH MOKHO OHpee-
IUTh (GOPMY M pasMephl A-feMEHTAPHOIO NapaliaeJelnle(a pe-
mieTkd. IIpepcrasuy cefe 3T0T BileMeHTADHHH 1A PAJLIEIOIHIIC |
B BHJe POMOOWAAJBHOH sAueflKH, 1OKa3aHHON Ha puc. 6. Ciaoso
HAUCHEA” O3HAYAET, 4TO ec’TH M H3 ToukHm O mepeiiges
B A, B ww C, 70 He 3aMeTHM B KPHCTAIIe HUKAKOTO H3Me-
Henna. Ilycte Temepn OB eeth uwailleHHOIT Havm HepHOJL,
ROTOPBIH MBI BHJl€ MM, Hanmueas cOory 10,3. OcrasibHple pas-
MepH AYCHKM HaM HeH3BeCTHH H 0JKHH OBITh Hailgednl.

Rasmj0e IIEITHO HA BRBATOPC COOTBeT-

CTBYOT PAAY TIOCKOCTCH,  lapajlicTb- 8
Hex OB, Tag, HallpuMep, ps;l IKIOCKO- d
crell, fociejoBaTe/ IbHHMA  4.IeHaMH KO-

Topoil ABIATCA /0ekoeT™ OBDAu CGFE,
JaeT Ha 9RBATOpe OJTHO [MATHO, O MeCTo-

HOAOKREHHIO  KOTOPOTO MOSKHO OHPe e THTh £
PacCTOSTHIE MeRY  YVIOMAHVTHIMH [[BYMA A
maockoeTaMi. To ske oTHoGHTCA A K 11710- Pre. @

ckoetsiMm OBGC w ABFE. Brfpas na
BKBATOPE JIBA HATHA, MH MOMKeM — ¢ H3BeCTHHMM  OI'DaHHU-
JeHHAMM, 0 KOTOPHIX MHL 3,{6¢h He 0V /AeM IMOBOPHTD ~— II010RATH,
9T0 COOTBOTCTBYIOIIAE HM ILIOCKOCTH CVIKAT IPAHAMU D.IeMeH-
TapHoil syelikm pemerkn. Ho 1uarpaMva He JaeT HHEAKMX
HeIOCPeACTBeHHBX JTaHHHX O TOM yDJe, KOTOpPHH 006pa3yior
Me®y co60f HTH rpaHu. Keau 66 MB HMeTH 10000 € OJHHM
KEPHCTALTIOM, TO 9T0 3aTPY/HCHHe OBLO OBl JIeMKO VCTPAHHMO,
Tak Kak TOLJIA MB MOTVIM OB HOJYYHTh HECKOJBKO 100aB0Y-
HHX [HATPAMM, BpPallas KPHCTATT OTHOCHTEIBHO XOTS OBl JIBYX
APYIHX HaupawvIewni, Hanp. OA u OC. Ho B namHoM crydac
Y Hac He OJUH, a i[eJJ0¢ MHOMRCCTBO KEPUCTALIOR M BTO CH/IbHO
3aTPV/IHAST pellleHHe 33129,

O/lHAKO H 3jleCh MOMRHO HeROTOPHM KOCBeHHHM, XOTA H
MeHee TOCTOBEPHBIM MYTeM, MOJVUUTH OlpeeneHHHH pesy. b-
TaT. {lpeskice Beero ofliHil BH paceMaTPUBAEMOH [HATPAMME
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H CpaBHeHHe ee ¢ IPYIHMH JMarpaMMaMu  aHAJOTHYHOT¢
YapakTepa WOKa3HBaeT, 4YTO HANI KPUCTAIT OUYeHB GIIH30K
K MOHOKTHHHUYECKOMY THIVY, T. €. 4To Hpamiie OA4 u OC mouTw
(ecciM He coOBepIIeHHO TOYHO) NepHeHIURYIAAPHH OB. bes
PHCKa BIIACTb B OINHORY, MH MOMeM CYHTATh UX TOYHO lep-
MeHIHKYIAPHEIME (JI18 KPaTKOCTH £ He IIPUBOKY 371eCh 060CHO-
BaHHA JTOT0 JONYUIeHHs). B TakoM IpeAnoJomeHHH y Hac
0CTaeTCA BCEro 0JHA HeH3BeCTHasd BeJHUHHA, & HMeHHO -— YT0JI
Mexay 04 m OC. Jlng onpefpesieHHs ero LOCTATOYHO 3HATH
JITHBH TepPHeRIuKyAfpos, ONyHIeHHHX u3 4 na OC # us C
Ha OA. TaxmM 06pasoM, DOCTATOYHO OJHOTO AOMYIIEeHHS, YTOGH
Ha OCHOBe eIo ONpeJeduTh IPOMCXOMKIeHHe BCeX IATeH Ha,
auarpaMue. [[pakTHYeCKH IPH BHUYUGJIEHAW YV NPAXOTUTCH
7eJaTh BHOOD BCEr0 Me:KIY OJTHON — JABYMS BOSMOKHOCTAMH.

OTOT OKOHYaTeJbHHH BHOG0D BH3BAJ [Nl pPAN CIOPOB.
B xoHIE KOHIIOB OKA3AJI0Ch, YTO BCE [eTallil AHArPaMME MOKHO
06”530}‘11/1% HAWTYYLITHEM 06pa3oM, ecam MoJ0EHTh 04 = 8,35 A
0C=71,9 4 u yroxn COA_ 84°. Pebpo OB, rak MH YiKe TOBO-
puH BHe, pasHo 10,3 4. (Mapxk 1 Meiiep. Zeitschr. Phys.
Chem. Abt. B, 2, 115; Andress. Zeitschr. Phys. Chem.
Abt. B, 2, 380).

Hnmewmuecs B HameM pacHOpAReHMH INIPHOIHSUTEJIbHEE
JaHHBe 00 YJejJbHOM Bece IeJJI0J03H IIOKa3HBAKT, YTO
BHILEOIHCAHHAA fA4Yelika cofep&AT deThipe rpyunsl CgH,oOp.

Hamia raptuHa, TaxuM o6pas3oM, KOHKpeTHsHpyerTca. Ta
IJHHHAA 1enb, 0 ROTOPOH 1IJa pedYp BHINe, pPacCIOJO:KeHA
napaJiaeapao OB (pme. 6). EcIH och 0QHOH HemH coBIanasT
¢ OB, To cOBeplIeHHO aHAJOTHYHHE [ellM MH HMeeM H BI0Jb
AD, EF n C (G). Hpn TaxoM pPacmofioReHUH BHYTPH dYelKH
OKa3blBAETCH, OIHAKO, BCETO TOJBKO /1BA KOJIbIA I.TOKO3H, a He
YyeTHpe. 37ech HaM IPHXORAT HA IIOMOIIh HEKOTOpHe BHYH-
clieHUd, Gasupyniuecs Ha TaHHHX 00 OTHOCHTENbHHX WHTeH-
CHBHOCTAX PAa3JHYHHX HIATeH (MeTolH TakKUX BHUYHCJIEeHUH
HM3J0MKeHH B CIHENHAJbHHX COYHHeHHMAX 110 PeHTreHOBCKOMY
aHAJM3Y), KOTOPHe I'OBODAT, UTO B cepelWHe SYeUKH HMeeTcd
ele OHa I[eNb, MPOXOAANadA, MPHOIHBNTETbHO, Yepes IeHTPH
rpaneit OAEl m BDFG. 9tuM U o0bfgcHAETCH IPHCYTCTBHE
ABYX M06aBOUHBIX KOJIEIl.
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RKPHCTATITHTH

Ram®auil KpUCTATIHT IPeICTaB AT coG0i COBORYIIHOCTD
ATAX JIJNHHHHYX HelouYek, PaclosIomeHHHT paioM jIpyr ¢ Jipy-
roM. BO3HHKAaCT BOHPOC 0 TOM, KaKHC CHIH  O0YCIOBTIHBAKT
CBA3H ATHX HeHouek Memjay cobol.

Mesr Ty TeMH CHIAMM, KOTOPHIC CBA3HIBAKT JIPYL ¢ JPYLoM
SBEHBS KAMTOH 1eNH, U TeMH, KOTOPHE CBABHEBANT OJHY Lellh
¢ Apyroil, HMeercs cyniecTheHHas pasnuua. Ilepswie 1o
choeil BeJUYUHE OTPOMHEL H BIOJTH® aHATTOIMUHBL CH/IaM, 10T
Je PRUBAIOIIUM TPOTHOCTD a.T-
Ma3a. BTOpHE ke 06y CT0BIH-
BAKTCAB3ANMO TeCTBHEM aTO-
MOB YIIepoJia, MepBHYHLIe Ba-
JCHTHOCTH KOTOPBIX Vike ,3a-
HATH* aTOMaMH BOI0po,1a W.IH
THIPORCHIBHOH Tpyume. [lo
cBOCH TTPHPOIe OHU TIOXOKH,
CKOpee, Ha CHJIBL B3aHMO/ -
CTBHA MOJICKYT B KPHCTA LTAX
GPraHHYeCcKIX BeIecTB, Bpo-
e, Haup., RaraaHa. Koraa  pue - JHArpayMa, IOKR3HLIBAI0IAA
Ha(b]‘a.,,’[]/IH ILTABHTCH HTH pa- OTHOCHTEJbHOE 10JOKEHHe IelCcH,
CTBOPACTCH, €TI0  MOTeRY.IH ;
OTACNAITES APYD 0T pyra, IpudcM Ta pabora, koTopad 3a-
TpaYuBaeTCA Ha IPeojl0.1¢HUg 9THX BTOPUUYEHX BaJdeHTHOCTel,
HHAUTOMRHO MaTa 10 CPABHEHHIO ¢ paboToil, KOTOPYIO HPHLIIOCH
OB 3aTPATHTDL 118 JIPe0;(0JIeHHA CH.I TIePBHYHHX BaJeHTHOCTeH
s camoli Monexy:te. ITpasia, 8 HadpradHHe HeT THEPOKCHABHON
TPpYHOIH, Tak YTO BTOPHYHHe CH.JIH TaM He CTOJIb BeJHKH, KAk
ATO0, MOBUIUMOMY MMeeT MeCTo B HallieM caydae. Ho Bce me
CHIIH, JIGHCTBYIOTUHEe MEKTY TUemovYkaMu, J10JKHB GHTH 3Ha-
YHTEeJABHO MeHBIIe TeX, KOTOpLe JTeHCeTBYIOT BHYTPH Kammoi
HPITOYKH.

[TogTrepw 1 enHe 3roro B3TA4/a AaeTCA CAMOH BHYTpeH-
Hell CTPYKRTYpol Hailell Momeau. B To BpeMs Kak paceTosHme
MeRIY IeHTPaMH IBYX aTOMOB yITepojia, CBASAHHKEX MeRr/Y_Co-

. [
60ji 1epBUMYBEIMHM BaJIeHTHOCTAMH, PakHo 1,5 A

b 90.58

— a8 BA
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Yeuexn uanveckny wayk. T. X, paim, 3
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BO3MOMKRHOC PpACCTOAHHE MERAY aTOMaMH ybiepoldla, tpHHade-

N o
FKAMUMU Pas3AHUIHEM MOAeRYTaM, 6ausro & 3,5 A. Tar, Haupu-
Mep, B TpapuTe Pa3iIUUHHe CJI0H HAXOAATCH JIPYL 0T Jpyla Ha

o]
paccTodaHdd B 3,41 \; B HadTalMHe W B RHPHHX KUCI0OTAX

* COOTReTCTBYIOTIee paccTofHe OJU3KR0O K 3,5 A, AHaJOrHYHBI
NPOMEXKYTOR [OMReH - OHTh M B MOJeJNH UeIH03B, Tak
KAk B [POTHBHOM CJVYae UPIIOYKY He MOTVIH OB 3alOJHHTL
BCeT0 3aHMMAaeMoro e o6nheMma. Kak IOKasano Ha pHe. 7.
npuHaiexRamed Mapry B Meiiepy (Zeitschr. Phys. chem,
122, 1929), ILIGCKOCTH KOJCI] J1eRAT [0 O6OAbIHCH YacTH
napaienbHo ab. OTpaskedde 01T 3TOTO PALA [HAOCKOCTEl Tacy
caMBe CHJbHBe [IATHA Ha BCell ;lMarpaMMe (KOoTopasf CAVRUT
BECHbMA CYIECTBeHHHINM II0/ICHOPLCNM I1IPH IOCTPOHKe MO1e1M).
Paccrosane MemIy COCeTHHMM HDHHRIICHRATULUMH K HeMY
NAOCKOCTAMH OKA3HIBACTCS PaBHLIM 3,95 S, UTO OUYeHL XOpolito
COrJIaCYeTCs ¢ Halliell TUIOTeR0i,

BANAHHEE TEMUEPATYPH

KocsenHoe moarrepsk/ieHue Mocgae/(Hel MOMKHO 1OJYYHTh W
M3 Jpyro#i obdsactu. TeMnepaTypHH Ko3pPUIUEHT pacIIHpe-
HHA ajJMasda 4ypeapHyYafiHo Maia. N rpaduTa Ke OH UPe3BH-
qaliHO MaJd B IVIOCKOCTH CT06B, HO BO MHOTO pa3 GoabLIe 10
HAIIpABJeHUO, MepPIeHTHKYIAPHOMY K ATOH MIOCKOCTH (b s k-
xepeT. Proc. Roy. Soc. 102, 340, 1922). JIpYIrHMH CJIOBAMH,
fIpH TOBHIUEGHUU TeMIIePATYPHl CJA0M He PACTAIUBATCA, a
yAajqwTced Apyr oT jgpyra.

HamoMHAM, YT0, CPABHHBAA BT PEHTreHOrpaMM HPH pas-
JUYHHX TeMIepaTypax, MOKHO OIIpe/[edTh KO3(PHULHEHT pac-
IIEPEHUA KPHCTA/LIA 110 JMIOO0MY HallpaBJeHHI. OITa BO3MOWK-
HOCTb COXPAaHSeTCs M TOI'Za, KOT/a KPHCTAJNI MHEPOCKOIUYe-
CKH HEeBHJIHM, XOTS B 9TOM eJyvae TOYHOCTh pe3yJabTaTos He
CTO.Ib BeJUKa, KaK TOIj(a, KOIZIA Mbl MMeeM J[e/0 ¢ OMHHM
A bHHM KPHCTAIIIOM, KOTODHN MOMKHO IIOBOPAYUBATH Kak
YTomHo.

Ha6/o1eHuA Hal a71Ma30M M TPAPUTOM JeA0T BechMa he-
POSTHEIM, YTO TIPH M3MEHCHHAX TeMIIepaTypPH pacCroaHue
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MesR Y CHJABHO CBABQHHBIMH IPYT ¢ APYIOM aToMaMH YIvie-
P02 MEHACTCA OYEHR Ma (o, & Mes®IV ¢1a00 CBASAHHBLIMH (Kak
Hamp. B PpaguTe) — [IpeTeplieBaeT 3aMETHOe H3MeHeHHE.

OOBETH, LUpoTeJaHHble (-poM M B JIJI¢POM HaX 1eJLInJo-
3011 MOYRHO, PACCMATPHBAThE KAaR HWIMIOCTPALHIO K 3TOMY VTBep-
sAeHA. (paBHeHHe TI0JIVYeHHBIX MM JIBYX (hoTorpadnit (puc. 8)
IORA3HIBALT, UTO MOBBIIFHHe TeMIIepaTypPH CKAa3HBaeTcs Io-
pazdo 60Jplle Ha VBOJAHYEHHH PACCTOSHUA MemV LeIoIKaMH,
qEM Ha JLJIHHe RaskIOH HCeIOYKH.

Te wuaMcHeHHs (OPMbI, KOTUpHe IIpeTepresBaeT KPHCTAJLI
1101 BTHAHACM TeMIepaTypsl, 00BYHO OYeHD CJIOKHEL H TPYIHO

Puc. 8. Penrrenorpanma napaduna CyHy, upu o6uxHOBeHHOH TeMme-
partype (A) H Upu TeMmeparype KHAKoro posiayxa (B) (mo A. Mo a-
Jdepy) JuAuu B ueHTpe OpeicTABAALT €0000 pasaniHbIe NOPANKH
OTPAKEeHHA OT MIOCKOCTEH, OTCTOAUHX HA OOJbLIHE DAaCCTOAHHA, KOTO-
Phle Ha caMOM JeJe NPeNCTABIAIOT co00l0 AJAHHB YIJEePOAHHX LeOdei.
Tlonoxenne mnenTpaInHHX JNEHHA Ha 06eHX ¢oTorpadusx OAHHAKOBO.
Ho Hekoropble JHHHU 0O Kpasid, 00yCIOBI6HHLIE OTpaKeHRAMH OT Pas-
JAYHBIX [eNovYe¥ 3HAYHTJbHO CMEIHeHH TO0T BIHAHHEM H3MeHeHuA
TeMIepaTypsl.

I0TAKTCA HHTeplipeTalid. Ho B TaHHOM 1IPOCTOM clydae
ACHO, UTO OHH OOBACHAWTCA PasdHYHeM B II0BATCHHH TepBUI-
HBIX H BTOPAYHBIX BAJCHTHOCTCH.

[Ipr CHUMBHOM TOHIGROHHMA TeMIIePATVPBL (BILIOTH j{0 TeMIile-
PaTYPH KHIKOTO BO31YXa) H3MeHeHHUe [MHHLL HeJ0103HOH
UeMOYKH TOKe, OUEBHIHO, '[0KHO OBTh HeBEJHRO. ITO OBLIO
10Ka3aHo omneltavd Maprka u MeHepa (Zeitschr. phys.
‘Chem., 2,127), ogHospeMeHHO 0OHAPVKHBUIHMU G0JBITHEe H3Me-

HEHMSA SLTHUH B JAPVIHX HATPARJIeHAAX.

MEPCEPH3ALIHA

Tar HasbiBaeMasn Mepcepusallds, CTOJMb MHTepecHas € Ha-
VUHOH TOUYKH 3peHHA U CTOIh Ba:kHAA TeXHHUYECKH, CHJIBHO
MIHAST Ha BUL peHTreHorpaMMel. (:HaR0 B IOCTe/Heil 0CTa--

B
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¢TCA TaK MHOI'O CTaphIX XapaKTepPHBIX YepT, 4T0 HOBYI CTPYR-
TYPY 0e3YCI0BHO MOMKHO PACCMaTpHBATh Kak MOTHPHKAINIO
crapoii. Ilpn atom HauGogIee CYIIECTBCHHO TO, YTO PACCTOSAHHE
- MeMRIY PasJIHYHHMH 3BEHBAMM LellH He MeHgeTcs. AHJpecc
(Zeitschr. phys. Chem. Abt. B. 4,190) nokasaJ, 4To Bce jle-
TATH HOBOH HAIPAMMHEL MOMKHO OOLACHHTH HeGOJbLIMM H3Me-
HeHHeM B3aUMHOTO PACIOJ0:ReHHA WeNoYek, Bpoje TOro, KoTo-
poe mokasaHo Ha puc. 9 M 10. Hopoe pacupejeeHne HYKHO
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Puc. 9. C6umee pacnoo- Pue. 10. (O6mee pacmonoXeHHS
HKEeHH® lielen [.IIKO03H, llene#t B MepCepH3OBAHHOH Tii0-
€CJH CMOTPETb BNOJb OCHC. Ko3e, €CAH CMOTpEeTh BROJH OCH C.

paccMATpUBaTh Kak CTa0HABHYK HopMy KpHETANIa, cTapoe —
KaK MeTacTabUIABAYIO,

BeanyuHa meprojia MOBTOPAEMOCTH BJ0JIb IeNOYKH 0CTALTC S
HeM3MEeHHOH He TOJLKO IIPH PasiuyHHX (H3UYECKHX MPOILeCc-
€aX, BPOje MepCcepUsalMH, HO M 1IPH XUMHYECKHX peakrlHAX.
Tak Halp., . cyniectsyer pajg (hopM  TPHMeTHIIETIOJN03H,
AUETHILUENTION03H W HUTPOUEJNII03H, KOTOPHe HMeKlT KpH-
CTAJUIMYeCKHH XapaKTep, COBMAIAK0T HO cBoeH 061el CTPYRTYpe
¢ caMoM IecLIKI030H M 0dJajaioT TOH ke ’népm}mqﬂocm}a
B 10,3 A HAITPABJICHHH BOJOKHA. B JApyrux ske Hanpasse-
HUAX OHH 001814107 COBEPIIEHHO OT.THYHEIMH CBOHCTBAMU.
TakuM 00pas3oM, NOABJeHHEe HOBHX QTOMHHX TI'PYHIT BBI3HBaeT
TOJRKO YBEJHYCHHe PACCTOSHUA MeMIY HeloUKaMUu ¥ 3a4acTym
HUYEro He H3MeHseT B HUX caMHX. Kora OOHYHBRIMH XHMHYe-
CKMMH MeTOJIaMH HTH HOBHE aTOMH YIaJdi0Tcd, PeHTreHo-
rpaMMa IeJIK). JTO3H IIPUHAMAET, 110 GOJBIIeH YacTH, NpeskHHil
BH/ ¥ TOJBKO B HEKOTOPHX CJAYYadaX (IPH CHCIHAIBHHX CIIO--
co6ax BO3IelicTBHA) MePEeXOUT B PEHTTEHOIPAMMY MepeepHso-
BaHHON 11eJJI0JI03HE,
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Ha pa1v ¢ YUOMAHVTHMH CVIHCCTBYIOT, 0HAKO, H ApYyIHe
AIPOU3BOIHHE  LELA0H03H; ¥ ROTOPHX XUMHYCCKHC peariuu
BHIBBIBAIOT G0JIce PaTHRa1bHHe H3MeHeHHs. Haupwyep, B 1py-
rofi hopMe HHTPOUELITIOI03E [IePHOL LIOBTOPACMOCTH  COJIACHO
Mapry pased 25 A; B amerwt ueaaonoze u KVIPOaMUH-
[eILTHJI03e 06HAPY :RHBaeTCH HepHOi B 15 i

Tarum 06pazoM Ieiouka, BOOGILe TOBOPH, COXPAHSET CBOIO
IIPHPOLY B IHHPOKOH 06.1ACTH H3MCHeHHS! TeMIEpATVP U UpH
PAjle XUMHYECKHX HPOLECCOB. IT0 06CTOATEIBCTBO COBEPIICHHO
corTacyercd ¢ TeM Hpe1CTaBIeHHeM — BHIBUHYTHM XHMHKAMH,
H3VYABINAME CTPYKTYPYV caxapa H Telepb NOJATBepP:kIeHHBIM
JAHHBIMH PEHTI'CHOBCKOI'0 ala H3a — COIVIACHO KOTOPOMY OHa
COCTOMT M3 KOJEI| IVIIOKO3BL, TeCHO CBASAHHBIX JAPVI C JIPVIOM
Ha [07106Me MOJeKVT ajiMasza. Bee IemoYKkH cBA3aHBL JIpyl
C APYIoM B CBOEI'O poja ,IIVYRH®, IpHYeM, ROIJa JIIHHA Le-
I0YeK BeTHKd, HTH OOROBBIP CHEA3H — XOTS Kask/1ad U3 HUX
8 OTJeJBHOCTH CPaBHUTEIbHO cJada | JerKo IoJ1acTes (PU3H-
YeCKHM M XMMHYECKHM BO3IeHCTBHAM — JeJAKTCH J0CTATOYHO
CHABHBIMH T TOO, UTOO CIeaTh H3 RAKRTOI0 I[IYYRA OHpe-
IeJleHHHH 3JeMeHT B CTPYRTYPe L0103 Muoroodpasue
CBOHCTB pacTAIMBAaHHA W COKPAIIHHH, ROTOPHIMH B PpasHoil
cTelleHH 06413,1a10T Bee BOJTOKHHCTHC BeIecTsa, OOBACHACTCH
PASIHUYHBIMA BO3MOMHOCTAMH BO B33HMHOM PAaCIOIOREHHH 11¢-
{04er, HX CROJABMKRCHHEM APVI B104b APYIa, UX YaCTHYHBM
BO3BPAIlCHUAM B IIePBOHAYAJABHOE COCTOHHHe M HAKOHEI| WX
JAeJeHUeM HPU CJIMIUKOM O0JABIIOM HATSReHUH. Bee bTH cBoil-
CTBA BOJOKHA I10;IPOOHO HBJI0MEHH B JPVIHX MecTax,

Hrak, MH [TOJIYVYHAH 3aMedaTeJbHYI0 M B HEKOTOPHX OTHO-
{IeHUAX OYeHb IIPOCTYVH KapTHHY. B kavecTse dasmeca ;170
CTPYKTYPH  BCeX pacTeHH [IPHPOJA BHOpaTa OCOOHH BUIL
COYeTAHHA aTOMOB, B CaMOH OCHOBE ROTOPOLO JICIRUT BOJTORHM-
CTOe CcTpoeHHe. PeHTIeHOBCRHIT aHATH3 MO ITBePERIACT U VTOY-
HAeT paHee IIpeLI0ReHHBe MOTeTH 38TOH cTpYRTYpH. He
HCKIOYeRo, 4To B O.KaiiuleM OVIVIEM MCTOIBL BTOTO aHa-
JH3a OYAYT 3HAYHTeAbHO VJVUUICHB,, TAK 4TO OH HaMHET jla-
BATL elle G0Jbllle TOYHBLe W ONPeCIeHHBe pe3yJbTaTH.



