AKAJLEMUS HAYK CCCP

HHCTHTYT OBIUEW U HEOPTAHHUYECKOWM XUMHH
WMEHHW H. C. KYPHAKOBA

Ha npaepax pyxonucw

b. 9. I3EBHIIKHH

CUHTE3 #TOPCOOEPKAUIUX
KOOPOAUHALMKWOHHbBIX COEOMHEHUM OJIOBA
U UCCJIIEJOBAHUE UX METOAOM SIJEPHOIO

FTAMMA-PE3OHAHCA

ABtopedepar
AUCCePTALHH HA COMCKAHHE YUYEHOH CTeneHu
KaHAHAATa XUMHYECKHX HayX

MOCKBA — 1967
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‘ng-_ AKAJEMITS HAVK CCCP

MHCTHUTYT OBILENM H HEOPIAHITYECKOIM XHMHH
: UMEHH H. C. KYPHAKOBA

Ha npasax pyxomucu

b. 3. ISEBHLKHH

CHUHTE3 ®TOPCOMEPKAIIMX
KOOPOWHAIIMOHHBIX COEAMHEHME OJIOBA
N MCCJIEDOBAHUWE MX METO/JOM SIIEPHOTO

I'AMMA-PE3OHAHCA

ABTopedepar
JAHCCepPTAalNy Ha COHCKAanHe YueHOl CTeneHH
KAHIHLATa XHMHYECKHX HAVK

H&y'-!]-lble PYKOBOAHUTENIH: AOKTOP XHMHUYECKHX HayK,

npodeccop A. H. Mypun
KanauaaT XHMHUYeCKHX Hayk, nouent B. H. Bapanoeckuil

MOCKBA — 1967 = eagy, . &



Pafora Beinojnera Ha Kadedpe pazmoxuMui JleHuHnpalckoro OpJieHa
Jemna Tocygapersenioro YHHBEPCHTETA HMEHH A, A JKunaunosa,

Tpocuy Bac n Baumix COTPYAHKKOB, WHTEPECYIOULMXCS TeMOH juccepra-
UMy, TPUHATh YuacTHe B 3acejaHin YUeHOro COBETA HJM MPHCIATh CBOM OT-
3BIBHL.

O axe u BpeMeHH sawuTe Oyzer coobuero sa 10 nHell B Tasere «Beuep-
HaAsg Mocksay,

SamwuTa HasHaveHa Ha m-1 1967 r.

C nuccepraumeli MOMHO 03HakoMuThea B OnOmrorexe OTaeneHHs XuMU-
yeckux mayx AH CCCP.

Jlata ornpasgn astopedepata 1967 r.

Vuenniéi cexperaphb

KaROHRAT XHMAdecknx Hayx M. A, Tayukosa



[lupoxoe mpakTHyecKoe HCMOMb30BAHIE (DTOPCOAEDKALLHX
coeHHeHIl CTABNT 3aayuy i1X KOMILIEKCHOrO 1izyuemnist. B macro-
siLIee 'BPeMs HIPOCTHIC I KOMIITeKCHBIE (TOPIAL ¢ VCITeX0M Hocae-
AYIOTCS CMEeRTPOCKOIIUeCKIMII MeTOIaMH, B WaCcTHOCTH, € MOMO-
w0 SIMP FI9,

B nocaexnee pecarnaeTiie TOIYYNI PA3BITHE METO SIEPHO-
ro ramva-pesonanca (SII'P), ocuoBaususiil Ha rkpeiToM P. Mec-
c6ayspoM ABJCHHU PE30HAHCHOrO HONMOUIeHHS TaMMa-KBaHTOB
ATOMHBIMIL SIApaMl, BXOOANIMII B COCTAB TBEPIOr0 BCHIECTBA,
Meton SITP maer nndopmannio o u3Hicckoil mpiupoie XHMHYe-
CKUX CBSI3EH B TBEDTOM BEIECTRE, HET0CTYILIYIO ¢ TTOMOLILBIO JAPY-
rHX MeToq0B Hecaenosanust. Ipn nmpuvenennn TP s meeneo-
BaHUA (PTOPHAOB MY KHO, 4TOOLI HiccaenyeMbii GTOPHIL ComepIKan
pesounancuble aapa. OIHAKO 3TO HE YMEHbLIAET 3HAYHMOCTH pe-
BYJBTATOB HCCJACIOBATIS OT/LeAbHBIY  (hropmmoB mMerogoMm AP
IJs1 XBMHH (GTOpa B LLeJ0M.

OcnosHoift nedpio HactTosunell ipadorsl GblJ CHHTE3 MPOCTHIX
KOMIJIEKCHLIX (PTOPLUAOB OA0BA 1T IICCACTOBAHIIE 11X C  ITOMOLIbIO
ATP Sn'!9. Obaacrb ucenenopasimxes  wverogovm ATP o6bekros
#e-Obl1a orpanuyena GropnponazsonubiMi. Tlosyuenst 1 nocaeno-
BaHe mATpaT H mepxaopar Sn (IV), a naxxKe HOKOTOpPbIe Oprany-
uecKHe HPOH3BOAHbIC 00D3a. OO0mMM 1A8 HoCAeL0OBaABILNXCT Coe-
JUHEHHI SBAATCA UX KOOPAHHAIIHOHHBI XapakTep, OBA3aHHBIN
€O cnocOOHOCTBIO aTOMa 0J0Ba 0GPa30BHIBATHL TOTOJMHHTEIbHbIE
XHMIYeCcKHe cBA3H ¢ yyacTHeMm d-opOHT. DTO NPOABASETCS B 10-
BBILIEHIE KOODIHHALUHOHHOIO UHC/Aa aTOMOB 0J0Ba 11 {ropa 1o
CpABHEHINO ¢ OOLIYHO IPOABJIAEMON BaJeHTHOCTDIO, IyBeNHUCHHI
KOBAMEHTHOCTH CBA3eil H 0o0pazoBaHNI MHOTOIEHTPOBBIX CBA3EH
H MOTHMEePHBIX CHCTEM Ha HX ocHoBe. COOTBETCTBYIONIHE YKAa3aH-
HEIM aABaentieM sddexrol 8 criekrpax S0P nanonaorcs 4 MOTyT
OLITh HUTEPIPETILPOBALLT.

Hs ocos metona SIIP  caenyer, MTo OCHOBHBIE MapaMeTphl
crextpos AP nMeror npoetylo essa3h ¢ WIOKTPOHHOH CTPYKTY POl
11 BOJTIOBOH (YHKIHCH COXEPAWLCIO  PU3OHAICHOC AP0 aToMa.
OcHoBHBI®  3KCIEPHMeHTadblo-nabaogacyie napamerpu SITP-
CITAKTPOB 1IMEIOT CIIEAYIOLLCe (PIBIUCCROE COACPALANIIE:

BeposiTHOCTE pe3oHaHcHOTO - morjiomieHus (f') — csaszana c
HHTENCHBHOCTLIO ONEKTPAJBHBIX JIHHIIH U ONpeie/sercy BeposT-
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HOCThI0 HeBoalyrki1eHns Lodefanuil PeLIeTKI TBEPIOro BeillecTBa
(hoHOHOB) Uil FOIJIOHICHHH H HCOYCKAHN FAMMA-KBAHTA SAPOM.
Takoil npouecc cOOTBETCTBYET MOMIOULCHHIO ILTH imn_'.'c-l{;xlzllirx_r;i..\_z.B
va-kBauta Ges oraawn. as mpocrefimnx pewmetok [ =e %~
rae % — cpeannii KBaipar aMILIHTYAbL TeILIOBLIX KoaeGaHui pe-
WeTKH, 27 — LHHA BOJHLL PC3OHAHCHLIX TAMMA-KBAHTOB,

Hlupnua anxun () — onpeteasiercss  BpeMeHeM  JKH3HI T
BO3OVALTEHHOTO COCTOSINS PE3OHAHCHOTO f1pa COTTACHO COOTHO-
menmio  neotipetetiennoctn I'v = N (i — nocrognuas  Tlianxa).
Hab.no1aesble JHHII VITIPOHL 10 ¢PABHEMNIIO C @CTecTBeHHOI 34
CUeT TeNJI0BOT0 IBHAEHHA aTOMOB (JTOMMJIEPOBCKOE YIIHPEHHE),
Hepazpelenioll cBepxXTonKol cTpyKTYpLl, paddpoca XHMH4ecKoro
CABHIA JHUOIM 1 e WHPHHE BCICICTBHE JOKAJIBILIX 110 THOPOHO-
crell BeNnecTra 1 annapaTypHux sppexros,

Numnuecknit caeur Juunn (6) odycioB1eH OMEIeHIIeM ypos-
1eil yHeprivy CioBHOro i1 Bo30y K 1CHHOTO COCTOAINA PE30HAHCHO-
10 sApa 13-3a pas’anunoil BeIHuHbl SHCPTHH KYJI0TIOBCKONO B3all-
MOJEHCTBISL TPOCTPAHCTBEHNOTO 3apsiia  siipa ic  WIRKTPOHHOT
TJIOTHOCTBIO  BAJEHTHHIX  3J€KTPOHOB  XUMHUYECKH-PA3ITUHDLIX
[CTOUINIKA H MOTJOTATE s TaMMa-KBantos. Iayvepserca xak cko-
DOCTH OTHOCHTEABLHONO MeXaHllueckoro JABHIKEHHS HCTOUHIKA, He-
ofxoanMasl ISl BOCCTaHOBIAEHNs pesonanca Oaaroaaps sddexty
Jonnaepa. XuMuyeckuil ¢1BHD BLIPAAKACTCS COOTHOUIEHITEM:

. Sl T 5
0== COHSt‘ T,?*{ Fs (O)E nor.a: _! ".:’5(0)1?11\30@&. }
AR
]',:Le-'? — OTHOCHTEJIbHOE H3MeHeHHe BEIPHJOBOTO lpﬁ_ﬁlHy&'l

571pa B BO3OYKICHHOM  COCTOAHMN 1O CPABHEHIIO ¢  OCHOBHBIM,
Ig¢s (0) | 2— naoTHOCTL ACKTPOHOB B pesoHancuom sjape (cui-
126TCs, YTO OCHOBHOIT BKJI41 B ile¢ BHOET D§-3aekTponsl), Capu-
riu coeaunennit Sn (IV) orpumaTesabibl OTHOCHTEIBLIO CEPOro 010+
Ba, a Sn (11) — noJoxuTeIbHEL

KBaapynoasHoe pacutenaenne ainmn AP (A) Bosunkaer sa
CUET PA3JAHUNS  SHEPTHH  B3aUMOIe[CcTBHSI KBaI1PYyNOJALHOIO MO-
MEHTa pe3oHaHcHoro stapa (Q) ¢ rpaiHenAToM  3JeKTPHYecKOro
NOJA B siApe (4) npu pasdiiuiblX BO3MOAKHDIX OPHEHTALHAX CIHHA
AApa OTHOCHTEIRHO noJs. B mpocreilimem cayuae siiepHoro nepe-
x01a 32 = 1.2 (yto umeer mecto 18 Sn'!?) KBaipymoabloe pac-
JenJIenie Bufazkaerca Kax:

s
A:—
Qer

rie e-—sapsam diextpona. Popmysaa yCTOMHACTCS NPH yue-
e 3G PeKToB IKPAHUPOBAUNST I [IPI HEAKCHAILHO-CHMMETPHUHLIX
nonax. Brial B A BHocAT Kax OJnu3kie K aIpy obaacTH aaek-
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TPOHHOU TIOTHOCTH, TaK M DealbHuIE 3aPAIsl  ATOMOB DCUIETKH.
Penretoynsril BKJIaL B 'CIyuae 0J0Ba OOLIYHO HEBEJINK I SBJIAETCH
CYILECTBEHHBIM TOALKO MPH HH3KOCTMMETPHUHON  PacHoTOKeH
2apAIoB B meppoll  woopianuannonnoil chepe og0Ba. T UMeeT
MECTO B HOHHBIX coexnnenuax Sn (11).

Bricoxkas uyBcrButeabiocth (TP ceAzana ¢ HCKIOUHTEIBHON
MOHOXPOMATHYHOCTHIO TAMMA-KBAHTOB, KOTOPAA XapaKkTepH3yeTcs
MAJOCTBIO OTHOMISHHST IHPHHLL Jnnmn ({7) K 2Heprun ramMMa-kpa-
pra (E;) (10712 a1 Sn''*"). Meroa AP 6w npiMered Muor:-
MIT HCCIeA0BATEIIMII VIJISL H3VUCHIS  QJOBOOPTAHIMECKAN COuTI-
HeHIil, 3aMeuareabHas HeuyBCTBHTEALHOCTh XHMIUECKI-BaKIBIX
rmapamerpos TP k Bawamino yI1aJaeHHLX OT s1pa  XUMHUYCCKIX
CBAZEN 1 COBEPIICHCTBY KPHCTALIHUECKOH CTPVKTY P MO3BOJSIET
HCCTRMOBATE HEKOTOPHIC HEoPTAHIUECKIe COSTHNEHN, TPYIHO J10-
CTYTHBIC TJI5L U3YHens ApyruMi peto1asmi. B cayuae dgropnpons-
rogubx oosa (IV) nyenach rTaxme BOZMOKHOCTE Hasrpatye-
A 9 CKTPOHIOTO 11 PENIETOUROTO  BKJa1a B PaclielIenne 13-3a
BLICOKOH cuMMeTpI O.TIKANIero OKPYZEenita Pe30HANCHOTO aTo-
MO, YTO MO3BOAACT TCTIONhIORATL TAUNLE 110 DACHICTTTONHIO arp
T CVIKICHUA O XapPAaKTepe  CBA3N OJ0BIA B UTHX  COCITHEHUAX.
dnamiteasnas dacrh padothl  NOCBSULENA CHATE3Y TeTpadropuia
070BA 1 KOMIJCKCHBIX coetitHentii na ero ocuone. [Tokasano, uro
OMICANNBe B JUTepaTvpe MeToau cuureza TeTpadropiia He aa-
10T BOSMOKUOCTH NOJVYUTDL UHCTOE BCUICCTRO B3 ToN0THHTe b
HWX onepatnit ogucTs, Tpenjomera nosasd  MeTOTHKa CHHTea:
Terpadroprin no peaxinn razodaznoro GTopupPOBARNA JI0PHOTO
O.T0BAa I']‘fl‘.!’lT()]"H"‘lﬂ-'\T "(.1()}’”5 ﬂpm[c:_w* }1])(,\]‘(‘]{.’](‘[‘ B MSFPKHAX ‘\'.('.'10'
BIAX 11 MOKCT OBTL PeATI30BAI B KBAPLEBOI annapaTtype, 1azas
BOIMOKHIOCTH ORNOCTATHIIIONG NOIVUeHIs B O1HOM onuiTe (0/b-
HHHX KOJHUECTR YHCTOrO METROHCHepcHore TerpadTomiia onosa
B BechbMa Y1000V LI Xpanenid o Ladbiefllulero nenob30Banis
anre, Meroguka npuyennva 1o aa1s GTOpHPOBANHIS TPYTIIX JTeTy-
9HE XJAOPHTOB ¢ HEIbl0 NOJIYUelna BHCmnY  (propiuios u ¢ropo-
xaopuies. HMayuena peaxuin SnlFy ¢ aaknmu 1 razpodpasuupimi
dropuiayi ragorevos — BrF., BrF; CIF,, TF.. Yeranosaeno 06-
pazoBale Kowiaexcusx coetnneinil ragoimtodropuios co SnF,
I N3VUeH COCTAB KOMILICKCOB, 00pasyIouiNes i3 pasanuibly yeI0-
BUAX. [(auecTBEHNO N3yueNbl TPAHINbLL TEPMHUTCCKOI 11 BaKyyMHOI
CTAOIABHOCTH KOMIJIEKCCB  pasaiuuoro cocrapa. @axr peakuun
teepaoro SnF; ¢ razoobpasnbivn  rasonadropugaMy vKassisaer
HA BHICOKVIO axUenTopHYIo crnocednocrs SnFy 1 Ha Bo3MoKHOOTS
MexaHuada o0pa3’oBanilsg KOMILTEKCA, e OBA3IAHHOTO ¢ CAMOHOHMU-
sauneli radonzodropinia B pacrsope. OOGWAM MeTOI0M NoJyde-
HIEL KOMILTEKCOB ¢ MOJILHBIM oTHoureHnem SnFy: dropui-ranore-
Ha = | :2 aBagercs HemoCpPelcTBEHHAsT peakillis HCXOIHBIX 11po-
cTuiX (propuaos B aBroxaase 1pn 100—150°C u uzbuiTke ragonno-
dropiza. C BrF; n BrF; Boamoxno nposexeHne peaknuu B Go-
Jee MArKnx yveaosuax, KonmnaeKesl Takoro cocrasa §y1eM HMEHO-
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BATh CTENHOMETPHYECKITMIL, [IOCKOALKY MO COCTABY OHH COOTBETCT-
BYIOT TexcadropeTanHaTaM oaHo3apaInbx (PropragoreHOHIEeBLIX
katwonos. Ha npnyvepe Brl; nokaszano, uro 11e0GX0LIUMBIM IPO-
MEKYTOUHBIM 3TANoM 00pa3oBaHisl CTeXHOMeTPHUSCKIX KOMILIeK-
cop spdsercs pacrsopenie terpadropuia. [Mosromy Bpemsa peak-
Wit BEIHKO, eCalt pacTBopuMocTh SnFy B radontodropiie Mala.
Stuy 00BsicHACTC  HEOOXOAUMOCTL BLICORDI  TeMUIEpaTypLl 1pil
peakuin ¢ CIF; u IF5, nockodabky npu 0OBIYABIX YeaoBuax Snly
B 1nux Madopactsopi. Heodxoammoers pactBopenus 15 odpa-
JOBAMITA CTEXHOMETPHYECKHN KOMILTCKCOB BLITEKAET H3 NPeLcTaB-
JEHHS O T0JUMepHOCTII TeTpadTopiia 1 HEOOXOLNMOCTH 1101110~
rO pazpyweHnsa noauMepoii cTpPYKTYPLL 105 TPOXOZASILCHIST Peak-
i, Ipouece pactopems  Terpadropuia sBJIAETCS JAHMUTHDY-
oLeli cta el peakuHi.

Hepocratounoe  Bpemsa  peaskunn  wan  H3bbirox  Snky
DPHBOINT K YacTHUHOMY DAa3pylIennio  NOJAHMEpPHO CTPVK-
TYPBL 11 00pa30BaHII0 HecTeXHOMeTPHUecKX KoMiliexcos, Cocran
HX TIPOMEXRYTOUHLIT Mex 1y uneThiv Snly v cTeXxnoMerpHyeckh
ROMILIERCOM, BB 911X coeameHsXx Moaexyau  raaoini10dropuia
HPICOCTHICHBl CTATHCTHUCCKI K CKeJCTY#II01NMepHOoIl ¢TPYKTYpLI
rerparopiuIa B Mecrax ee Hapvienus. Ecan yyecth Bo3MOK-
HOCTb CBSIH C 0J10BOM HECKOJBLKUX aToMoB GTopa TeTpadropuia i
(propiia TagoreHa, To Jerko MOHSITh CJI0HCHOCTL BLISIBJIEHIS J1i-
CKPETHOTO pPsiZla coelnuenil B 3ToM HuTepBajie cocTaBsa, paBHO
KaK M yCTaHoBIeHHs (pazoBbIx oTHowmeHnit 115 unx, C roukn 3pe-
HIs A30BLIX  OTHOLIEHNI TH KOMIJIeKken Hanbodee OJH3KN K
TBEPALIM pacTBopaM. B TepMunax XuMHH MN0IMepoB Takie o0be-
KTl MOKHO paceMarpuBaTh Kak mpusnTHil noavep. Hamn moay-
geHbl KauecTBeniblie clannbie of ofpasoBanil CBEPXCTEXILOMET PH-
HOCKHX coennnenuii B cncremax SnF) — dropun raaorena (c
MOJILHBLIM OTHOMmeHHeM rajtontodropui: Snly Goabiue, yem 2: 1),
Takne coexmnenusa obpasyiorces B ciucremax SnF;—CIF; v SnFs—
BrF;. Ot coeanneniisi  XapakTepu3yvIoTCs NH3KO0I  TePMHIUECKOIl
crabuapnocrsio. Hpununn  crpocHus 1Y HOBHAHMOMY  COCTOHT B
DpHcoeIHHenn cTadIbibIX P HE3KIX TeMIepaTypax accoil-
aTOB MOJerya radoinodropnia. Haauune GoJpiloro yncaa coe-
duiennil B GUHAPHBIX CHCTEMAX rajoHI1o(TOPHAOB € BbICIHIMI
AKICITOPHBIMI (DTOPHIAMI OTMEUATOCh UPH (U3HKO-XINMITUecKoM
araTize Takoro poita cuered. Just cnerey ¢ TeTpadTopIiioM o0Ba
BbISIBJIEHNIE PaBHOBCCHBIX (a30oBLlx OTHOIWENN 3aTPYLUATCI 10~
JHMEPUBIM OBeenieM TeTpadTopIla i KAk c1e1CTBHe —OOabWOoT
POJBIO KIFHETHUECKIX (PAKTOPOR 1 HEPABNOBECHBLIM  XaPaKTepoM
obpasyiounxes ¢aa. [Mokazano, uro peakiis rsepioro Terpadpro-
pnia c razeodpasuniy BrFy nier 10 cocrapa cTexXHOMETPHUECKONO
koMmaexca. Bpems  peakinn ouenb  Bedanrko. Hayuena peaxius
SnlFy ¢ razoodpasuuiMu okcH(TOpPIIAME a30Ta 1 HEeKOTOPLIMI
APyruMi KoBaJdenTHeME (ropniavi.  Peaxunsa ¢ KoBaJeHTHbIMU
okcHPTOPHIAMH a30Ta MPOBOTLIACL Takme B pacisope BrFs. B
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cayvuae FNOg ¢ nomotsio SITP Goia moxasana THAKACCTBCHIOCTE
npoaykra ofenx peaxuiii rexcadproperansary uurponus. C mo-
vompio TP 6bl1o mokazano, uro B cuereme HFE—SnT,; Bo Beem
HHTEPBAJIC COCTABOB MPH BCEeX TeMmepatypax reepiofl daszoil as-
aserca SnFy. B soanwix pacrsopax HF s B pacreope SuF; B HF
afipasvioted Gropriegorul. TToayuennr 1 liccjaea0Balbl rercadrop-
CTAHHATHL ¢ OHUEBLIMH KATHOHAMIL HUTPOLUS, HUTPO3HIA, Aude-
HILIOPOMONTIS, oKconist 1 cotbBaTnposantoro HE mporona. IToe-
Jeanne Apa coexnnenis rentaguiponans  no AIP-cnextpay
pactopoB SnF, B naasnkosoit kuegore u  Qropucrom Bo10po/LE,
[Tpit GutenpoM  saMOpazXKnBAMIN PACTBOPOB  YKa3zailble COENIHE-
s cTabuan3NpPyIoTes B MaTpuLe teepaoro pacrsopurens, Dop-
¥a KaTHoHA BRITOKAET 13 XapakKrepa colabBaTtaum nporona. lc-
CJIeI0BaHNe ONITEBBIX TexcaToPCTAHHATOB IPELN PUHIMAI0CD (114
conocraiaenns ¢ SITP-cnekrpavin rexcaTopcTaHHaTOB  METa -
0B, 4 TAKMKE MOTOMY, YPO CTEXHOMETPHUCCKIM KOMMJAeKcaM Ta-
GOIIO(MTOPII0B ¢ BBHICIHIMIE AKUENTOPHBIMI  (PTOPIIAMI TIPUIH-
CLIBAETCSI CTPOCHIE OHHEeBHX codeil coorpeTerByIOnNX  QTOPKH-
ca0T,

H3 ApyrHx KOMTIIEeKCHBX QTopuaoB  OBLLTH J01yUelbl KOMI-
gdekeHsie coegnnenina SnFy ¢ opranmueckuMy ocnopamnavi. Jag
NN TOJVUeNNS MPHUMEHAIach peakius TBepioro SnkFy ¢ napamu
ocnosannst. [porexatie peakiii KORTPOINPOBALIOCL N0 NpHbas-
ke B pece nageckn SnF . Beiin moavueHs  KHHETHUECKHE KPUBLIE,
npusec — ppevsa. JLag JnMeTipopMaMiIa 1 WIPIIHA Ol HMe-
IOT ACHMITOTIUCCKHIT xapawtep. Peakius sakanuirpaercs npu oo-
nazoBanil KoMmmtekca cocrapa SnFi-2L (L —aoaekviaa ocHO-
panma). C ApyDimMim 0CHOBAHUSMII — AMUNAMI, CrIpraMi, agupa-
MU, KETOTAaMI, BOJOH I aMMIIAKOM — KITHETHUECKIIEe KPUBLIE UMe-
0T HeacnVMnTOTHUeCKH il BII, (peakilus 11eT 1o obpasoBanns pa-
ctBopa. [Ipirvenennas VeTo1lKa M03BOTHIAA TIOIYUHTL KOMIIEK-
Chl ¢ pazTIUHLIM cooruouleHiteM Snk; tocHoBauniie 11 pou3BECTH
(hazoBuiil anaaus ux no crnekrpav SICP. B ornomenin ayBerBi-
TeJALHOCTH K HAJNUHIO Henpopearuposasiiero rerpadropiaa SIIP
e yCTYNaer PenTreHoBcKoMY (has3oBOMy aHaauay, tTak xax SnFj
iveeT DoabIIVIO BeposTiocTs spderta Mecebayspa. 113 npounx
COCAMHEHNTT 00Ba ObITi TOJVUENLl CHMMETPITUHDLIE OPTaniuecKie
npoussoausie ogosa (1) n (IV). Hanboee noapoduo nsyuaioch
AgeHanTpiiIosoBo BBILLY €ro- HeoOLIUHBIX  XIMIUeCKIX cBOiICTB.
Bouis noayuenst npoctefitine gpropiast Sn (1I), a raxme deasost-
nple HATPAT 1 mepx.aopat Sn (IV). Hurpar noayvarn no peax-
1AM

- L. SnCly + N2O; — Sn (NOz) s + NOCI

II. BrFs + HNO; — Br (NOj); + HF; SnBry 4+ Br (NQs)y —=
= Sn (NQs)y + Bra

Mpeamournrerinna cxema [ [epxaopar moayuaaca no cxeme I ¢
HCTIOALIOBAHIEM XJOPHOTO AHPHIPHIA BMECTO KICJIOTHI. :
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Hs noayuennnix coegunenuil nanbosnee HOAPOGHO HAYUATHCH
KOMITIeKCH ratoutodTopru1oB. FsyueHo Tepmudeckoe pasaoxke-
lilte, sjePHbIT KBAAPYNOALILIT pegonanc Ha xaope 1 Gpove n ue-
KoTopeuie npyrie csoiictsa. Bee peugectsa moaseprasnch Xnumiue-
CKOMY anaiausy. AHaJn3 Ha 010BO it (PTOp MPOH3BOAHIN TO H3BE-
CTHBIM MerToankaM. Ceazauunbil raa0110(PTOPHI ONMpeIe/sIn Be-
COBBLIM METOA0M [IPH  TEPMHYECKOM PA3JIOMKEHHH HABCCKIH KOM-
IJIeKca B BaKyyMe.

Coemka SITP-cneKTpOR MPON3BOANIACE HA COEKTPOMETPAX C
MMOCTOSIHHON 1l MepeMeniol cKopoeTblo, T'patynpoBouHLIMI Beue-

wcrBavMn  caymuin SnOq n f-Sn. Paccrofinue Mexay HeHTpamI
TAKOCTH X JQUHI 710 HiKande XHMCIBHPOB MPHHHMANN PABHBIM
2,70 mmfcex, | mm'cex=7,9-10-% 36, [IpumenaBuInecs: HCTOUMHKIH
PE3OHAHCHBIX FraMMa-KBANTOB gaBaan wmpnuy Jaanny SnO. na
rpaxyuposkax L4 u 1,7 sam‘ces. Bee cieKTpbl 0y UEHLI B TEOMET-
pun noraoutennst. [lapamerpu SICP  onpegesens 43 cnekTpoB,
cHAThX mp 78°K. I1asi HeKOTOPHIX COCLHHeNl NO/AyYeHb CTIeKT-
pet npu 300°K. Auasns caomKubix CeKTpoB H onpegeacHie napa-
serpos AP mpowssoaian spyunyio rpaduucekna ciocoGoy, 11
OOJBLIHICTRA  H3MEDeHHIT  TOUHOCTL  ONpEeleJends  XHMCIBHT
20,05 mmfeer, xpaapynoavnoro pacutenaenuns 0,10 wm cex.
Bug SATP-enexrpa SnlFy 3aBicea o1 MeTo14 NOJIyUCHIS BElLeCTHI,
Io (popwe cmextpa MOMHO 1€IaTh BHBOL O HAJOKENHH 12600
CHHI/ICTHON JUHMI TIPUMECH Hd MHTCHCHBHLIL 1y0aer oT 0CHOBHO-
ro Beuiecrsa, [Tapaverpul Jauuuii rans B tadanme I,

Tabamma |
Mapamerpot siunuii 8 cnexrpax Snl,

No Meron cunresy No HN Xumeasnr, My/cek e ".l,':::“‘.‘;:{”e
1 Sn + Fe 1 —3,03 2,11
11 —3,90 0
2 Sn + CIF; I —3,01 1,87
; Il 11,52 0
3 Sn + ClEqmw 1 —3,006 1,48
4 SnCly + HF 1 —8,00 1,47
11 —2,50 0
5 |SnCli+ CIFs 1 ~3,01 1,91
6 Sn0O + Fa 1 —3,10 1,70

Cunraernsie Juang 8 odpasuax 1, 2 u 4 caegyer npunucars
CPIMECV, BO3HHKUIINV 113-34  HeloJUOTbl IPOTeKaAHHT  peari
(PTOPUPOBARNA. ITH NpHyecH He 00pasyiorT caMoCTOATe Lo
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MaKpocKkomuuecki-onpenetennoit  gasul. 3z xuMmueckiix skene-
PHMEHTOB 110 BO3AeleTBHIO rajou1odropi1oB nanpenapatsl SnFy
MOZKHO IPUIIICATE STH AHHAH hparMeHTaM CTPYKTYD oKcH(pTopuia
il xaopodropiia. YMenbluiennoe paculerienie B obpasne 3 06pa-
cHiercst oOpaszoBanmem komrLierca. JIyvoaer 6 cuibHo acuMverpH-
well, uTo OOBICHACTCSl HATOKECHIEM HHTEHCHBHOTO CHHIVIETa OKCH-
@ropuaa. Crnexrpst 00pasunos 3 05— CHMMeTpHUHLIE TyO.1eThl
npapmasHoit  Qopyel, HaOaogaemble H3MeHeHHss NapaMeTpos
Jybiera  OBfI3AHL ¢ MoAnuKameil NOMIMepHOIl  CTPYKTY Ph
SnF,, uTo NoATBEpHKIACTCH pazgHuHeM B CHEeKTpax 10 ¥ mocae
cySanmamn. ITo penrrenopekny Tanubly SnFy npegcrasaser co-
Gofi ceryaThil KoOpAHHALNOHHBHT noanvep. Ero nieaabuast cTpyK-
Typa — MJI0CKIe CeTRH 113 okTas1poB (Snke| ¢ oduumn Bepunna-
an F B IIOCKOCTH CeTKIL

se d e Bl S g
/%’n\pm \S-n/p(-u/%iﬂ\
1 \F

Konneroit F u moctuxosuit F ™ orerost or oiosa na 1,88 1
2,02 A. Yraw B rpynne [SnFg] oxrasapuueckne. 'paxient nomuxo-
ro NoJ4 OT TAKOTO HCKa)KeHUs OKTad1pa He MOIKeT JaTb paspe-
iwendoro  pacienaens SITP. Ono  Boasano  xecepHUHOCTLIO
3TEKTPOHHBIX OBOJOUEK 0.0Ba H3-32 HEPABHOLCHHOCTH cpascli
0J0BA ¢ MOCTHKOBLIM 1 KoulenblM  Gropom. CBA3L  KONILEBOID
dropa cunracrca Gogee nounoit. OJ0BO  HMeEeT ¢MeWaAHIYIo THO-
puansammio (pz dz2) (sp?d). Dro obwnsacuenne 1y0.1eTHOTO CHEKT-
pa SnF, ceifluac oflenpuisgTo ¥ 00 NOCIYIKILIO0 OCHOBOI TIpei-
J0XkeHHOl B pafoTe HHTEPIpeTallill CNEKTPOB  raJoniodropiii-
HLIX XoMmiaekco, CyILeCTBeHNHO TO, YTO 07110- Il ABYXKOOPANHA-
[IOHHBIT GTOP pasauualores Mo JAeKTPONIBIM CBOHCTBAM X CBA_
BI € OJOBOM TOpa3io cHIblice, uem Jdodble JApyTie JHuraiibl b
KomMIIekennx (hropuaax oaosa, flo 710il  npuuine 3HATHTEILIIOE
pacmenaenne AP nadalonaercsa npi nainuuil B BEUECTBE OTHO-
BPEMCEHII0 MOCTHKOBOTO 1 xoluesoro ¢propa. Orciona cieayer Bos-
MOMXHOCTD TIOCTPOEGHIA  KOHUENINN  peakmuoHHoll cnocodnocty
JIBYUEHHBIX BEUECTB 1a OCHOBE CYMKIAHUS O HX CTPOEHHH MO
ciekrpay AP, IMonuvepnag cerxa terpadropiia  weger ceds
Kax Hoabuiast Modexyaa. [Tox geficTBuenm pearenTos, NpeBOCXOIf-
1HX 110 JOHOPHOIT clocOGHOCTH cobcTBentbie aToMbl ropa SnFy,
MOCTHKH Sn — F — Sn Moryt nosuocthio  TJH YACTHUYHO paspy-
mathest, ocBOHOK LA KOOPAHNATHONHLIE MecTa Ha 0J0Be A Jii-
rania. B 3aBmcuMocti or IPUPOIL JHTAHAZ 1 ero  AOHOPHBIX
CBOHCTB (KOHKYPEHTOCHOCOOHOCTH 3a KOOPALHHALLICHIOE MECTO Ha
ofoBe ¢ cobereenHnIM Gropom Snly) morydyaev oOBeKTH pasiany-
noit upinpoas. C tuoxoM Gropa B wauecrie JnWravia (B cocrase,
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manpusyep, KF) moavaaem nonnpie rencadroperansars, ¢ gpra-
HIUUECKIIM I OCHOBAHUAMI — MOJIEKYISIPHBIe KPICTAAb], [0100Hbe
KOMOTEKCAM JAPVLUX TaJOTeHIIoB 01084, ¢ (hTOpPHIAMA raJlore-
HOB M IPYPHMI KOBAJACHTHLIMI (PTOPHAAMN —— BCE  TPOMCHYTON-
HBI@ CAYUAH B 3ABHCHMOCTH OT CHOCOOHOCTH (propiia OTLLCHIATS
HOH (ropa N NpHCOCIHNATLES B BUAC HElTPaJIbHOM MOICKYIb.
Ipn paspymenin 1acti MOCTHKOB 0GPA3YIOTCH HAN HECTEXIIOM eT-
PHYECKHE COCTANHENIsT LI CMech HeNPopearipoBasiero (propiil
€O CTEXHOMETPHUCCKAM coeqnienteyM — B 3aBHCIMOCTH OT [IpHpo-
AL AuraHia 1 yeaosnil peakmmn, Hanpumep, noayuens comn oo-
BSHHBIX OKCO(TOPKIEIOT, COOTBCTCTBYIOMNX OKCHATOPIIAM 0.10-
Ba nepevennoro cocraBa (Koazanrm, 1965 r). K coegmnmnennay
STOFO THIA OTHOCHTCH 1 HECTeXHOMETPIUeCKNne KoMmmaekcn SnkF
¢ dropuaamn ragorenos, CooGpaKeHus 0 pasanuui  CcBSI3N Mo-
CTHKOBOI'O Il KOHLEBOro (pTopa CayviKaT OCHOBOM JIIA 1CTOJKOBA-
nua napaserpos AP ratonzodropnansix koMniekcon (tada. 2).

T-a6anira 2

ltapamerpm SATP Sn''Y gomniexcupix coepmmennin Snf,
¢ hropuraMi rajioTeHon

BRitacreg I Xumeasur or, 3-5n Pacmenaenne, mujcex
t AMCRK
SnFy - 2 CIF, f —3,05 i,50
SHF4‘2BFF5 ‘ —3,02 L 15
SHF4-2 IFs —313(;) 1,08
SnF,-2 BrF. —3,00 0,87
SnF, - BrF, — 3,00 1,30
SnF,- 0,85 BrF; —3,00 1,32
SnF,. 0,4 CIF. —3,05 1,87
SnF4- 04 1F; — 3,07 1,65

Bemiunna CcIBHra XapakrepHa s (Gropnpon3BoIHLIX SN
(IV) ¢ k. u. Sn=06, Haitnenuas 119 KoMiLiesca ¢ mentadropuiom
HOZA BEIWYHHA CABUTA ABIAETCH OTPUIATEALHON rpandmell wika-
Jbl xuMeasuros AP Sn'te
Bee crmexrpul— xopouwo paspetnenibie 1y8Jerbl  mpaBuiabiol
topmbt. Llupuna xommonenta Jy6/eToB 0 TeMIEPaTypHad 34BH-
CHMOCTD CliekTpa a3k Kk vabmoxaembim  aast SnFy Haanune
PaspelieHHoro KBadpynodbLEOro PACIICICHIS 110 aHAJOTH O
SnF; ofBsicHseTcsl He9KBUBAMEATHOCTLIO WIGCTI CBsA3el 00Ba ¢
aromamu propa B nepsoll  KoopiunawponncH chepe. Ilpuunna
3TOr0 PA3ANUNT — B MOCTHKOBOM It KOHIEBOM Xapakrepe (ropa,
Hlecrepuas xoopamHalis OJ0Ba I HAJTHYNE B TEPBOI KOOPINHA-
nuonHoil chepe ToaBK0 PTOpA BHITEKAET 13 XHMHUYECKHX COODpPA-
JKEHHII U 13 coBOKynHocTH Aannbix ATP. Bosvomusie reoverpi-
qeoKHe Hewdazkenns oxrasapa [Snlg] neBemki n e MOryT J1ath
paapemensoro pactientennss TP Sn'"™. Jlna ouenxn cBepxy
BKlala B pacLienIenle rpaaiedTa  Mojs HOHOB B HOCae LYIONIHX
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roopannAllonubX cdepax MmocTpoena  CTPYKTypa IPON3BOJLIO-
HU3KOH CUMMETPHIL € AKCHAJbHBIM I'DaLHeHTOM 1075 Ha ‘pe3oHaH-
cioM sipe. JLas Takoit ¢TpYKTYpPH pellleToOuHBle CYMMbI, BBIpazKa-
UEe TPANenT, YIOPAI0uNBAIOTCH B cXodduiiecs ABoliHne 3HA-
KOIECPEMEeHHBIC DALl [PH eCTECTBeHHbIX TpedoBalHsIx Meploaii-
HOCTH 3HAK® 3apiiiid B BCULeCTBC H 9JACKTPOHeRTPAIbHOCTH Belie-
cra B neqsoM. [lokasano, 4To rpagient oods OT 3apsaioB peler-
KI Onpeeaseres KOmeuHslM uneToM OJKailmnx K - aiapy 3apsd-
108, Bepxnsas oneHka rpajguenta, B CHJIY 3HAKONEPEeMEHHOTO Xa-
paxTepa psajga, noJdydaercss Kak BRAQJ OT KOOPAHHAIUIOHHOI cde-
[rhi, cosnatoiiedl HanGaaplinii rpajsent. [Tockoubry B paceMarpi-
BAEMBIX KOMILIEKCax mepBasi KoopAIHalHoHHAas cdepa BLICOKO-
CHIMMETPIUHA, OCHOBHOIT BKJIal JAaeT BTOpPas KOOPANHALNOHHAS
cepa, B KoTopoil Haxoauresd Qrropranoreiounnii. Cunrast paceros-
e 001080 — rasiored =5A, 3apsa  oHHeBOro KarwoHa= +1, a
Garrop awruskpanupoBanus pasubiv 100, ngayyaem, urto pemnie-
TOUHAA COCTARAAIOULAA pacilenennsa ne npesocxoxnt 0,3 mu/cex.
Takuym odpazoM, nad/jiaeMble paclienleniis HMeOT 3JeKTPOH-
HOe NPOHCXOMIeHNE N BbLI3BAHLL HECHMMETPIYHbIM 3AMOJHEHHEN
AO oaea. Kak u B Terpadropnie, o0BO dMECT CMEILAHHYIO THO-
PHANAATIHIO, 0 7 CBA3H € OHO- H ABYXKOODGHHAILIOHHBIM (To-
POM HCTOJB3YIOTCS padiuunble THOpHAHLIe opluThl. B crexmnomer-
PHUECKIX COeLTHeHNAX cHeTeMa TMOCTPOSHHBIX Ha (DTOPHBIX MOCTI-
KAX MHOTOLCHTPOBRBIX CBA3EH SIBJASETCS KOHEUHO-TIPOTAKHON I OT-
PAHHYNBAETCA OXHOH MOJEKYJAPHOH eAMHHLeH KoMIlleKca:

F_F
43 —a \/ —G 40
By r—F =50 —F —BeF,
F/\F‘

CrpykTypa BewiecTBa npeicrapiaser co6Goi yMmakoBKY 113 TaKHX
(Gparmenrtos. JlioSoil Apyroit mpHALHN CTPOEHH, ICOBMECTHMEIN ¢
ganupivu SITP, rpeGyer gonylienns KOoOpAUHALHOHHOTO HIICJAA
ajg0Ba Goabmie mectd. TakuM oO6paszoM, B BeulecTBe OTCYTCHBYET
okTasapryecknil non SnFg”’, @ 3HAUNT H TPOTHROWOH TAJOTeHO-
Hitst. PaccvoTpedible KOMIIeKChl He ecTh OHHEBble rekcadTop-
CTAHHATH B OOBIMHOM CMbICJE CJI0Ba, & npercrapagor coboll B
cHauKTeNbHON crelleni koBaJdelTHble coegunenus. O6pasoanne
moctiika Br —F — Sn MoHO paccMamnpHBarth Kak CUIbHBIH 3()-
(beKT KOBAJEHTHOCTH CBfI3H OHHEBOTO KATHOHA C AHHMOHOM Tekca-
(propcerannarta B TBEPAOM BellecgBe. ITo »1oit npuunne. npejcTas-
JSI0 HTepeC HeddeloBaRite rekCahTopCeTaRHATOR ¢ KaaccHuecKl-
MI OHHEBBIMH KaTHOHaMil, COMTACHO JUTepPaTYPHBIM  JLaHHbIM,
HOHHBEIE PeKcadTOpcTaHHATH METANJIOB He HMEHT paspelieHHoro
pacigenaenus TP Sn!'" Orcioga MOKHO-0MIBIATE, UTO MO Mepe
VECJIUEHIST  CIOCODHOCTH KOBAJCHTHONO (TOpHIA OTILeNJIATh
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drop-uon B KoMTAekce co SnFy ToaKI0 yMenbuarbes pacuienJie-
nue. Taxoe mpuOMMKEHHE K HOHHOMY rekca(TopCcTaHHATY ¢ OKTa-
ypuyecknM noHom SnFg” nadmoraercs B psily H3YUEHHBIX rajio-
uA0GTOPHARLIX KOMITZIEKCOB. MOXKHO pacmnosokuTh raaouaodro-
pPHIABI B Pl M0 cnocoOHoCTH OLITH A0HOPAMU (PTOP-HOHA HO OTHO-
wennio K SnFy B coorBercrBuu ¢ Beawunuofl paculennents AP,
Psin sroT coracyeres ¢ XHUMHUeCKHMH gaHHbiMH. [lpezesabHbim
cayyaeM SIBAACTCA OTILENIeHHe HOHA Gropa KoBaJeHTHLIM (HTOpH-
nom npu peakiin co SnF, ¢ oBpasoBanneM HOHHOrO (rroperaina-
Ta. Jto nadaioganocs B cayyae okcupropuaos asora, Henposu-
HOCTh TPEX3/eKTPONHOI CBA3H B HUX JAPHBOIUT K JIETKOMY OTIICH-
JeHHio (Top-HOHA B NMPICYTCTBHH aKuenTopHoro ¢propuxa. [loay-
yaeTcsl HOHHOE coenuHenHe ¢ cuuraernoid apuneil SIIP (ratau-
1a 3).

Tadnuwa 3
© Mapamerpul CHHTJIETHRX CHEKTPOE OHHEBBIX (TOPCTAHHATOR

Coeannenne Xunmcapur oTi. f—Sn [upria annni MM/cek
MM/CRK
(NO;)2 SnFs —2,90 2,04
(NO), SnFq —3,00 1,85
(H:0)s SnFs —3,09 2,00
[H(HF) ], SnFs —2,95 1,75
[(’:;,H;)EBI]: SﬁF(ﬁ —3,08 1ol

Y rexcadropcTAHHATOB ¢ KATHOHAMH - MeTaaJ0B IMpHHA Ji-
HAH Takwke Bapbupyer or 1,4 1o 2,0 s 'mex. Ecaw upunucats
VIIEpeHYe JTHHIE HePa3pellenHOMY PacIleMICHIO, TO OHO MOKer
BOSHIKATH KAK 34 CUeT KOBAJEHTHOCTH CBSi3U  KarTloHa ¢ anuo-
HOM 1 MOCTHKOBOTO XapakTepa HEKOTOPLIX atoMos (ropa, Tax
I 32 CYET PEeIeTONHOTO BKJAada B mpaytinent nods, OuHako B mie-
JOUHBY Texcadroperannatax co crpyxrypoit Tmna Ko PiCly u
naeaabHbM okTaxIpeM [SnRg] pacmengaenue, ecai oo ecTh, 06-
YCAOBJEHO  NCRJIOUHTeAbHO dipextamyu  kosaaentocru. [lo-
CKOJIBKY J1aYce B U{EJOMHBLIX rajoreliiax HMeeTcs KoBaJeHTHOCTh
CcBSI3M, TO ee BK/Jaj B ywupexue Juuuu AP pacemaTphBaeMbix
coequHenidl HecoMued. [Tostomy WHpUEHA MHHIL MOXKeT GbiTh
MPUHSTA Kak KPHTEPHIT AHHIOTPOTHON KOBAJEHTHOCTH CBS3H Ka-
THOH — aHIOH B TBEP/1OM BellecTBe. ITa COCTABIAOWAT CBA3E-
Ha ¢ nepekpbiBanueM. CpsizaHnas ¢ nogaspuaauieil H30TPONHAN
COCTaB/IAIOLIAs KOBAJICHTHOCTH QIIHAKOBA M/l Beex aTtoMoB P1o-
pa 11 He NPHBOIMT K X HesksuBameHTHocTH., ORa BAHSET TONLKO
Ha CJIBHC. 3aMETHM, YTO NPHUBOLHMbIE KPHTEPHH OTHOCATCH K CO-
CTOSHHIO TBEPIOTO KOMIJIEKea U He CBf3JHLI ¢ HOHH3AUeil Be-
IeCTBA B DACTBOPE, TePMOTHHAMHKOH KOMNIGKCOOOpa3oBaHust
peakuuoHHoll crocoGHoeThio. M2nokennbie coofpaskHENa Nocay-
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JKILTL ocHoBOM npuMenenna AP i necaegosanus Apyrux Ko-
patentHeix Gropuaos (FClIO; OgFs, OF;) m ux KoMmiekcoo0-
pasosanns co SnFy Ha noxasaunuoil Merogom ATI'P BoaMoxHO-
CTH npHCOETMHeHHs HeliTpalbHOil Moaewyasl (ropuia yepes
atoM (GTopa K 0J0BY BRITEKACT BOIMOAKHOCTE CYILECTBOBIHIS
KOMILTEKCOB, KOTOPLIE ¢ APYTIMI AKLENTOPHBIM I tpiopu'manm He
- oGpasyiorcs. B stom ombicae SnFy MOXHO cuHTaTh CaMOH CIIb-
Holl kucaoroil Jlblonca. TIPOSBAEHUIO MAKCHMYMa AKUSNTOPHOLN
c‘unotoﬁno“m NPENsATCTBYET NO0MIMEPHOCTD propmia, UTo MOKID

VCTPaHUTh Pa3pyilieHHeM MOJIILMEpPHO CTPYKTYPE! TeM HJH IHEIM
criocoGoM,

B HecTexmoMeTpHUecKHY KOMMIeKeaX HMeeTcsl UYacTHUYHO-pas-
pyurernas noJnMepHast cTpvkrypa rterpadropnia. Hesxsusa-
JEHTHOCTH ATOMOB 0J10BAa B TaKOM BeLlecwse JoqmHa Oblia Obl
npusecti K caoxuomy cnextpy AP, Onnako nekaxenue aydaer-
HEIX JTHHNE He #nadtiogaetes. [lpocrora crmekrpoe o nempe-
PLIBHAS 3aBIICHMOCTL PACLIGNICHIH OT COCTaBa OObACHIETCS KO-
FEPEHTHOCTLIO BIANMOIENCTBIA H3AVUCHIA ¢ KOJAJeKTHBOM sLIep
I 3aBHCHMOCTRI0 cBoficTe Oiipkalllong « oJ0BY CBS3eH OT yid-
JAENHBIX B MHOTONEHTPOBOI cricTeMe 113 Gropuanbix Moctukos. Ta-
KHE SABAEHIA HAG/MIOMAChL B PACTBOPAX COSRMHEHHIl 01082 1 B
SITP Fe' —n Hexkoroprix MHUHepasdax, rie napaverput SITP ue-
NPEePLIBHO 3aBHCEMI OT KOHUCHTPALHN CTPYKTYPHBIX THNOB ’Ke-
J032 B MiHepaJde. 3aBICIEMOCTL PacUlenJeHie — cocTan s cll-
crem SnEFy —dropra rajsorena fiMeeT nsa IPEMOJIMHEHBIX yua-
erka, CunryJaspHocTh OTBeYaceT  COSTABY  CTEXIOMETPHUYecioro
Kowvirekca, Bee koMmiexesl [IMEIOT DaclienIcHie, TPOMEXKYyTou-
HOEe 1O BEAMUNHE Medk 1y SnFy 1 cTexHoMerpiuueckuM KOoMILIeK-
COM, 179 KoTOoporo oHo HauMeHbiree, Cpenu RommiexcoB Snlky
C OPraHitueckiyiy OCHOBAUNSMH MoL00HaA KapTHHa Hab.IonaeTcs
B cayvae Terparirpodrypana H3-3a CONIMEPUMOCTH €ro J0HOP-
HOll crnocoGHoCcTH © cobeTBeHHblM (ropoM TeTpadTopuia i ofpa-
30BAHIS HOCTOXHOMETPHUSCKHY KOMIAEKCOB NPH HEMOJIHOM pas-
pytueHn noJgiMepHelx cetox Qropuaa. JApyrie ocHoBanus o06-
JA1810T BLICOKON JO0HOPHOI CHOCOOGHOCTLIO H NONHOCTLIO Paspy-
wator moaivep. Ilpoxymwrer cocrasa SnF,:L nmeior cliox bl
crextp AT P or nagowenus auHnit xomnaexca SnFy- 2L n penpo-
pearnposasutero SnF,. Kommaexen SnF,-2L uMeioT npocroit
CHHTVETHDLI (B npelenax paspeuteHus anextpocxonmu TP Snt!?)
COCRTP, 11 Taxus obpazonM npeilcraBasor codofl HHAMBHYAIE-
HDIC COEITHEH IS, UTO COTJlacyeTcst ¢ TAHHBIMH APVICHX MeTONOB.
Otcyrersiie paspelentoro pacweniedns JTP xapaxrepso n
A9 KOMILIORKCOB IPYTHX TajJ0orTeHII0B 0J1I0BA ¢ OPTaHHUECKIIMII
OCHOBAHHAMU. ITO MOATBEPHKIAET paspylleHHe MNOJAHMEPHOl
CTPYKTYPHL Propnia npu oOpascBalil KOMILIEKCOB ¢ Opranlive-
CRIIMH OCHOBAHHAMI H MOJeKyJspHBIl XapakrTep BellecTBa KOM-
H/IEKCOB.

OreyrerBie pacuienaenns SICP roropur o cdepuyeckoil cm-
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METPHH ATOMHLIX OPOHT 0J0Ba B MOTEKY.J1aX KOMILIEKCOB, HTO TP
K. u,—6 cooTBetcTBYeT Sp3d? — rubpuinsauni ogosa. ['eovMerpi-
WeCKAS CHMMETPHS OKDPY/KeHHs 0J0Ba He npesocxoaut Dy, (emy-
yail Tpauc —coeienns). [lo 9Toit npnunHe HYXKHO Pasnpai-
UEBATh SJEKTPOHHYIO 1l TEOMETPIYecKYIo (CTPYRTYPHYIO) Cial-
Merpiio atoMos B Bemecrtse, TLIOTHOCTL  S-9AeKTPOHOB 01084
B 9THX COEINHEHNSN, K4R NORA3BIBACT BEANUHHA  NNITICCKOTO
CABICA, TAKOBA e MPIMEPHO Kak 0 B APYTHX (PTOPIPOHSBOLHEIN
oa0Ba (1V). 310 ropoput win 0 IHAUATEALHONH NOHHOCTI CBA3EH
0J0BA, IWIH 0 fepexate 5§-3aekTponos mna p (d) — yposuir. [lep-
Bas BOIMOMHOCTL 10JMHA HPUBOLITE K HEDABHOUEHHOCTH HIe-
CTH CBE3EN 008, NOCKOABKY TPYHO APOICTABITH NOHHO KOOp-
AUHALIOHHYIO CBSI3L 04080 — asoT. CaeleTrieM  J(0J/KHO OHITH
sHaunTenproe paciwenaerne SIIP. Ororyersie  paspemieHioro
pPAaCILENIeHIS — apryMenT B HoJAb3y BTopoii soymommaocT. Tor-
1a OUYeBINLHO, UTO KOBAJEHTHOCTL CBS3ell 0710Ba B OLHOBHOM ©O-
VC10BIeHA KpaTHLINM xapaxtepoy ceaseil. CxazaHHOe COTIACYET-
e ¢ HEOOXOAHMOCThIO MEPexoi YacTh S-2ACKTPOIOB  Hil BEPX-
Hie YPOBHH 114 obecreucHis 3(PQeKTHBHON0 NEPEKPIBARII 1O
THIIY MH-CBA3H, a4 TAKKE C HAIHYUeM CBOOOIHBIX nap I¢KTPO-
Hop y aurania. Taxas Touka spenus B PABHON Mepe NPHIOKI-
Ma K KOMILTEKCAM APYrix raJoreliios o40Bd, d TaKme K coeLi-
HennaM ¢ arovamin (propa B Kaudecnse JHTAHTIOB —TO CCTh Ko
BCEM PACOMOTPCHULIM (PTOPCOAEPH AUEM KOO LUHALIOHHBIM coe-
wiHernan, s nawdsix SIUP caenyer, UTo 3J€RTPOHHEAR CTPYRTY-
pa wona Snle” nmotodua TAKOBOI 17149 KOMILAEKCOB C Oprauide-
CRINMIT JTHFAHTIMID 1 oTBedAeT S$pid? — rupuitsaiiin 0108a,

Dro He ABAACTCA VIHBHTEALHBIM BBILLY KOODIUHAUHOHHOTO
NapakTepa npluCoOeHERHA IBVX HOHOB @TOpa K OJOBY. Kona-
JEHTHOCTE CRA3N KOHIEBLIX (TOPOB ¢ 0J0BOM COCTOUT B CILILHON
nu-xapakrepe. Bee mects xoHuesbix dTopon B wone Snls” pas-
Howennsl, Eoau e BO3HIKAET BO3ZMOMKHOCTL 00pazosanus pro-
POM IBYX CBf3€il, TO %Ta PABHOIEHHOCTb HAPYILAETCH, HPUBOTH
® pacmermyienmio TP, Moxao npeanoaarars, UTo sHadiTebHOE
pasanyiie CBOICTE CBA3H O1HO- # JIBYNKOOpAUHaUKOHHOTO (ropa
¢ OJOBOM TPOUCKOMHT H3-3a HEBOAMOMHOCTIL 0OpazoBanis (ro-
poM aBYX paBHomeHsHbix cBA3ell. OsHil ZOJKHE OTAHUATBCH HIWM
CTEIeHBI) HOKHOCTH, I COOTHOUICHIEM KOBAJEHTHOCTH 1O
CHMMa- 11 =THITY.

B raaocugo@propiiiielX KOMIIEKeax [IMeeT MecTO NpudaiHKe-
Hue K cTpykrype nona SnFg”, a 3paunt oauna ctopora GropHOTO
MOCTHKA NPHBAMKASTCA K KOBAJEHTHON KOOD TNHAILIOHHON CB-
an HoHa (ropa, TOMLA KAK IPYTas CBA3b CTAHOBITCS Gojee 11OH-
o, B rerpapropinie 010Ba HOHHOCTH 06X CBi3ell MOCTHKOBO-

‘to Qropa onunaxosa. Jloag HOHHONl CBA3N B KOMILIGKCAN 5K

cBA3CH MocTuKoBOro ropa Moxer OHTH TMPHHATA [PONOPLIO-
HATLHOI BeXIHHe PACHIenIeHis 11 PA3HOCTH pacliendeHns Te-
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tpadropmia 1 KoMIIekca. ITO 1aeT OCHOBY 1714 NOJVIMIIpITUE-
CKOTO pacueTa TPEXLEHTPOBON CBA3M € JDYXKOOPIHHALIOHEBIM
dropoy. B 3akJiouenne ocTAHOBHMCH Ha APYIIX H3YYaBLIIXCT B
paGote coetwnerusx. [lapamerpu SITP cuMMeTpiriHBIX Oprakii-
YeCKIX TPONIBOIHLIY oaosa (1V) ¢ patusanai Qern, Ha T,
eHan P, AHTPIT, NPQOEHNT HMEIOT OObIUHbIe 1717 OpraHiie-
CKIX COCNMeHRIT 3Madenis I He NO3BOI0T clelaTh BLIBOIA O Ha-
JWYHA B BOLLECTBE KOOPANHALHOHHBLIX 3(pdeKxToB THRA nepexoia
g-ni-kovmiexc. [lia npoussoannix oosa (1) Takoii npounecconpe-
nedenno nyveer vecto. Casuri ATP aiHad T, AHTOANT, JUIpenat-
TPHA, AHANTPII I THITKTONEHTATNEHILIOT0BA  pACNOIOAeHb B
oaacth otosa (IV). JLas nepsbix IBYX COSTHHEHHIT 9TO ¢BA3IAHO
¢ nosmieprocThio emecrsa. OTHOCUTEIBHO e ANGeHAHTPII- U
LK O eHTATICHII010BA HABECTHO, UTO OHIl MokoMepssl. [To
3TON NPNUHHE PACTOI0KEHIe HX XIMHYCCKUX CIBHIOB B obaacTu
Sn (IV) Go.dee BeposiTHO OGBACHHTH BHYTPUMOICKYIAPHOIT KO-
opAnHamuell patnkana Ha 0J0BO MO TINY [MI-KOMIIORCA. It
coraacyeTcsl ¢ HaileHHofl s IHUIKJIONEHTaIHeHNT010B4
CTPYRTVPOfl aHTYISPHOTO CIHABIYA. HurepecHo oMTeTHTh, '"19
mpi seeetoBaninr B aadoparopun pazwoxumvun JIIY Kovnaeksc-
uuix coetnHenuit SnCly ¢ nuiarvinyoBEIMH MeTadTaMu, 1745 XOTo-
PHIX BAJeHTHOe COCTOsIHNHE 0J0Ba 3apadee OblI0 HedAcHO, Gblia
Haillena Ta e BeqUHHA XIIMHYeCKOro ciBHra, UTO H U -
denantpiiososa (—1 Ma'cex oru. p—Sn). IT0 VKkasbiBaeT Ha
BAI30CTL HICKTPOHHOrO COCTOSHIS 0/10Ba B 3THX Kasdatloch (bl
CTOMB TAJSKHN 1PVE OT 1pyra coetnHennax. Ilpexcrasisior 13-
pectHHl nutepec.iaduse AP 118 Sn(NO;); 1 Sn(ClOy)4. Be-
JuditHa capica aa mix —2.8 at'cex oTH. f—Sn, paspementoe
paciueniiedne orcyrersyer. TeMmeparypHas 3aBHCHMOCT Bepo-
arrocty aPpderra vig Hix seckMa  pasanuda:  aas Sn(NOs),
npi 300°K spdent npasrivecki oteytersyer, a 11 Sn(ClOy)
on anauntesen. Ha- HK-cnextpos nasectno, U4To B HATPaTe 010-
pa pee rpynnol NOj  sBAfOTCA OGUIRHTATHO-CBI3AHHLIMIT ¢ 010~
BOM, T. €. K. U. 010Ba paBHo BockMiL Orevrersné®sdpdexra npi
300°K coraacyo XepSepy ropopnt o caaboil Mexno1eky a3 pHol
cpgan. CaeloBareabio B HATPATE HMeeT MECTO  BHYTPIAMOJERY-
aspHas kooprimauust rpynn NO; 1 3TOT KOBaJCHTHBIT HHTPAT
pecrapIaer coﬁoi] MOUTH MOTeRYASIPHEL kpreTast B nepxio-
pate ke no KpaltHell Mepe o1HA  mepNJopartHas rpynna sam-
JSIeTCH MOCTHKCBOTL,

Crextpocxonus AP yeranasinsaer COOTBETCTBHe Hempe-
PLIBHLIN BETHUIE — XHMITECKOTO Ciaplira 1 KBa1pynoasHoTo pa-
LEMACHIT — THORPOTHBIM TOHATHAM BAJTeHTHOCTH 1 CHMMETPHI,

SIBISIACH YHIKAADULM HHCTPYMEHTOM  IICCICI0OBAHIA CTPOCHUS 1
HICKTPOHHOI NPHPOILT XUMIYECKHN CBf3eil TBepIoro BemecTsa
11 0Opa30BAHNA B HOM MPHOYLIUN TOJILKO TBEPIOMY COCTOSHHIO
KOOPINHALHOHELIX [ MHOTOUEH IPOBLIX cBA3eil.
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Bripoanl

1. TlpoBeyieHo (iropupoBanue 010Ba H ero COBTAH2HUN pas-
JAMTHBIMI TOpupyiowsNMu aredtayu, Handogee yro6uoll xismo-
AYYEHUA TeTpadropuia 01083 ABAKCTCS rasodasHam  peaKiisn
TETPAXIOPHIA 0T0BA ¢ TPHPTOPHAOM XI0]A. '

2. Ycranosaena cBasb JIT'P — cnektpos SnFy ¢ remesicom
Bentectpa. Habmonaevple B cnextpax a(ekTsl HHTEpIpeTHpY-
TCsE HAa OCHOBE TIPeACTaBJACHHAN O NOTHEMEPHOH cTpyKType SnFy ¢
VHeTOM ee IIOBEIEHHs B YCJAOBHAX \CHHTe3a u o0padoTki ¢hro-
puna. :
3. TMoayvenn xomnnexchule coexiinerns SnFy ¢ proputai
ratorenos. Mayuenst Bompockl nx o6pasoBadus 1 YCTO{UMIBOCTI.
W3 crnektpos AP caexyer cyiecrBoBaHie B BEINECTBe IBVNKO-
opiHHalHoHore (propa. YeTaHoBJAeH Pl 10HOPHOI cnocoduocTi
ranontodropuios mo orHomenuo k SnF, vroungiouini mpe-
CTaB/eHIE 0 KOMILIGKCAX Kak rexcadroperansarax (propranore-
Honnes. Cleanbl KaueCTBEHHBIC 'BBIBOIB OTHOCHTEIBHO 5/1CK-
TPOHHOI NPIPOALL MOCTHKOBOTO (TOpa.

4. TMoayuen psaa ouueBbIX rexcadTOPCTAHHATOB, SIU3KNX K
rekcaropcranraram Meraaaos 10 T P-—onekTpaM 1t KoBateHT-
HOCTH CBA3H KaTHOH — aHioH, syuenwl Bompockl ofpasoBamis
COCLIHeHHN 13 MaTePUHCKHX (TOP 108,

9. CHHTe3HPOBAHLI KOMILIeKcuke coetudennst SnF, o opra-
HiAuecku sy ocnoBadusyu. Ha ocnonaunu 1anusix ATE proxasa-
HEl COOOpazkeHuss 06 JMEKTPOHHON CTPYKTYPe H XiMuueckoll oss-
3 B rakoro pola KOMILIeKCax.

6. [oayvens HekoTOpBle OpraHAuecikie COCIHHEHUS Sn (IT)
n (IV), a raoke GeaBorHblil murpar U nepxaopar ogosa. B
cneknpax AP stux coemnsennii  nposmisiercs KOOD [HHAIOH-
HBIT XapakTep CBA3H JHCAHILA C© LLeHTPAILHBI 4TOMOM 0.0Ba.

7. PacoMoTpeHBl BONPOCH, CBAZAHHBIE CO creg ol npi-
MeHenus cnexrpockonuy SITP Sn''™ qna ncetenosanua neoprasun-
uecKix 00berfoB.

OcHesnoe comepkanie anmccepTalun H3T0KEHO B padorax:

1. B. 1. Bapanoscxnii, B, 3. Haesuuxuii, B. A, Kouesanns,
B. T'. Jlypre.

K Bompocy o ctpykType xoMmiekeca BroSnF, {SnF,-2BrFs).

Teancul 10X1a10B, MpecTanIcHEBIX Ha CoBewlapie mo npo-
GaeMam coBpeMeHHON XWMHH  KOOPIHHALMOHHBIY  COOTHHEHMUIL
«Xmvugs M.—J1. 1966, crp. 44,

2. B. ®. Cyxosepxos, B. 3. [I3esnuKiiii.

MeccHayaposckne criegTpe 1 cTpoeHHe KOMIIEKCHBIX CORTI-
HEeHUIi na ocHoBe TeTpadTopuaa 0.10BA,

HAH CCCP, 170, Ne 5, ctp. 1099—1102 (1966).

3. B. @. Cyxosepxos, b. 3. [1sesuuxuii. CnexTpet AP Sp!te
a1LYKTOB TeTpadropuia ol10Ba ¢ (QropuavMu rasoreHos. JJAH
CCCP, — B neuatn (1967).
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4. B. 9. Hsesuuxuit, B. @, Cyxosepxos.

HMcctegoBanne KOMILIGKCHEHIX — COEMHEHHE TeTpadTopHia
0710Ba ¢ TopuiaMu rajoresos mMetotom AP Snhe,

Tesuchl 10K1a008 HA BCecoloanoM CHMMO3HYMe 10 Heopraui-
wecknm ropuaav. Msn. CO AH CCCP., Hosocudnpek, 1967,

cTp, 24—25.
5. B. M. Bapanosekuit, b. 2. sesauxuii, B. A. Kouesauos,
B. I'. Jlypoe.

Mecc6ayspoBekie CHekTpbl  OPTaHHYECKHX  TTPOHIBOAHBIX
R2Sn u RySn.

Teaucsl J0KAaL0B, NpeicTasiennbx Ha Cobertadue mo npob-
JeMaM COBPeMeHHOH XHMHH KOOPIHHAIHOHHBIX CoeanHeniil. Man.
«Xnvuss M.—JL., ctp. 45, 1966.

6. B. M. Bapanosckuil, Bb. 3. Haepnuxnii, JI. M. Kpukan-
ckull, b. 11. Poroses.

Iddext Mecchayspa 0 XHMHUECKAd CBA3L B TH(pEHAHTPH.I-
0.10B€.

Kypu. erpyxr, xumin 7, Ne 5, ctp, 808809 (1966).

Marepuan ncceptauti J1OKI4ILIBAICH HA!

Coselanii o npodaeMan: coBpeMeHHOl XM KOOpLHH-
pHoHERx coctiHeHuil (Jlemunrpar, 1966), Bceecolosnofi nayumno-
TexHu4eckoh kondepenuun #o raMva-pesonatchoii (seccbayzpos-
cxoii) cnexrpockonnn (Mocxsa, [966), BcecolosHoMm ciumnosny-
Me 1o Heoprannueckmy gropuiam (Hosocndupex, 1967).
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