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3aKOHOMEPHOCTh TPAHCBAWAHUSA, obHapyxenras M. M. Uepuse-
BoiM B 1926 1., ABiasiercd Haufogee KPYyMHBIM 00Q0IMEHHEM B XHMHH
KOMILIEKCHLIX Ccoenuuendii 3a nocaegnue 35 mer. OTKPLITHE 3TOH 3aK0-
HOMEPHOCTH JaJl0 TOMYOK K NOTOKY KaK YHCTO XHMHYECKHX, TaK H
DU3UKO-XUMHYECKHX HCC/IeIoBaHMil, HanpapieHHbIX HAa H3yueHWe pas-
JHYHBIX TPOSIBJAEHHUI TPAHCBJAMAHHA U HA YCTAHOBJIEHHE €0 KOJHUYECT-
BeHHBIX XapakTepHCTHK. K mociaelsuM OTHOCATCS H PEHTIeHOCTPYK-
TYPHBIE HCCJEA0BAHUA, OCHOBHOI 1leJIbI0 KOTOPHIX SIBJSUIOCH YCTAHOB-
JeHMe Pa3THuMs B DPACCTOSIHMAX IJIaTHHA — aiieH] B 3aBHCHMOCTH
OT MNpPHPOOLl APYToro anieHia, HaxXo[slerocs B TPaHC-TOJOKEHHH
K mepBoMy (HJHM GoJee MIMPOKO — B 3aBHCHMOCTH OT IPUPOIHL &/eH-
70B, BXOISIMX B KoMmiuiexc). K takoro poja padoraM OTHOCATCS H3Ja-
raeMpie B JNCCEPTALHH HCCAEIOBAHHSA MO ONPELENEHHIO CTPYKTYP KOM-
miekcunx  coenunenuii:  KIPINHsCls]-H20, KI[PiNHsBrs].H:0,
KIPtC:HiCls] - H:0, KIP1C:HaBrsl - H20, mue- [PtNHsC:HsBre],
mwic- Ka[Pt(NO2)sCls], Brimonsenubie sa mepuog ot 1952 go 1962 rr.

BeiGop 3THJEHOBLIX CoelliHeHHH Obll 00YC/OBJIEH TeM, Y4TO 3TOT
anjens 00:1alaeT 3HAYHTENLHLIM TPAHCBAHAHMEM, YTO JeJaeT OnlyTU-
MBIMH B OOLIEM JIOBOIBHO TOHKHE Pas/MUHA B MEXKATOMHBIX PaccTos-
Higx. BrGop HHTpocoeTHHeHNst 0o0ycAaBAHBANCS  TEM, YUTO BCEMH
XEMHKAMH B TO BpeMfA TPH3HABAJIOCH CHIbLHOE TPAHCBJIHSHHE HHTPO-
IPYIIIBL, )

JI1s1 KOHTpPOJIS TOJYYEHHBIX Pe3yJbTaToB, HcciexoBanue B 00ldb-
[IHHCTBE C/1y4aeB MPOBOLUIOCH MApaJJIeNbHO Ha XJIOPHOH H GpOMHOI
conax. JIia cpaBHEHUst MEkKATOMHBIX paccrosHuii Pt — Br B pasmnu-
HBLIX COGINHEHMsIX, MBI TIPOBEIM TaKkKe HCCACAOBaHKe KPHCTATJIOB
terpaGpommiatoara kamus Ka[PtBral, crpyxrypa xoroporo cama
no cefe BechbMa MPOCTa U He TIpeAcTas/saeT NPUHLHNIHAIBHOTO HHTEpeCa,

ToMuMO OTBETA HA OCHOBHOH BOMpoc — oOHapysKeHHe 3(herTa
TPAHCBIUAHUA TI0 HSMEHEHHIO MEMATOMHBIX PAaCCTOSHHIl — HCcC/Ieso-
panne crpykryp KI[PtC:HiCls] - H:0 u KI[PtCH4Brs].H20 6sino
WHTEPECHO W AJISI BBISICHEHHS THNA XMMHYECKOH CBSI3H MEKIY aTOMOM
Pt u moJexymnoll 3THIeHA.

B nmepBoii yacTu guccepTAUHH IPHBOAATCH JUTEPATYPHbE aHHLIE!
B NepBOHl IJIaBe — [0 PAa3JHYHBIM NpOfABJEHHAM 3(deKTa TpaHCBIUS-
HU#A, BO BTOPOH — 110 KPHUCTAIOXHMHH COELHHEHHH YeThIpeX- U JBYX-
BAJEHTHOH IIJIaTHHHI,
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Bo BTOpO# YacTH AuCCepTALUH PaccMAaTPUBAKOTCS JETall CTPYKTYpP-
HOTO  MCCIENOBAHMSA  COEAMHEHUH  UETHLIPEXBAJEHTHOH  IJIATHHBLI:
muc- [PH(NH3):Cla]l u nuc-Ke[PH(NOz)sClsl.

B Tperbell yacTH — JeTanM CTPYKTYPHOTO HCCJAEOBAHNSA COENH-
Hennii nByxBatentHod nuatuee:  Ke[PtBril,  K[PtNH:Cls]-H:0,
K [PtNHsBrsl- H:0, K[PtC2HaCls]l-H=0, K[PtC:HiBrs]-Ha0 u nuc-
[PtNH sCeHaBr21.

B sarsoyenne npousBoguTed 06U aHAIU3 paccTOSHUI MeTanmT —
agJeH B COeIMHEHHSX 4YeThipeX- U JBYXBAJIEHTHOH NJIaTHHHI.

PeHTreHOCTPYKTYpHOE HCC/IELOBAHKE TPOBOJAHIOCH IO DeHTreH-
TOHMOMETPHUECKUM CHHMKaM, TMOJYYeHHBIM B Kamepe doTtorpaguposa-
Hust obparHoit pemerkn Ha uanysennn Mo — K,. MurercusHOCTH
OLEHHBAMNCHL BH3YANTbHO MO MapkaMm mnouepHeHust. as yTOYHeHHS
OLEHKH M YBeJNYeHHS HHTepBaja M3MepsieMHX HHTEHCHBHOCTEHl B Kac-
ceTy 3aKJaIBBATOCh HECKOJBbKO ITeHOK. M3 akropoB HHTEHCHBHOCTH
VUUTLIBAJNCE TOJIAPH3ALUMOHHBIL ¥ KuHemaTHueckuil, [as ymeHblue-
HUSA POJu (paKTOpa MOIVIOUEHHs TNOAGHPaJHCh KPHCTAMNIEL ¢ NPHOIH-
3UTEIBLHO OJHHAKOBBIM KBaJpaTHbIM cedenueM. Ilapamerprl penreTox
ONPELE/ISIICh 110 PeHTTeHOrpaMMaM KayaHusi B yTOYHSINCh B Kamepe
(ororpacdmposantst o6patHol pemtetkd ¢ NaCl srajoHoM.

ONPEJIEJIEHHME CTPYKTYPHOTO THIA
LHC — JUAMMHHTETPAXJIOPHIA TJATUHBI ([PtNH,).CL])

BemecTBo KpHCTANIH3YeTCS B BHAE LIECTHYTOJBHBIX IIACTHHOK
CBETJIOKEeNTOTo IBeTa. [lo roOHHOMETPHYECKUM JAHHEIM KPHCTAJJbI
TpHHAJAJeKAT K MOHOKJHHHON cuHronuu. Ilapamerpnl peueTku:
a=6,20+0,02 A, 5=10,55 +0,04 A, c= 11,20 0,034,

= 96° 57'. Yucno MoKy, TPUXOAAMMKCS HA SIeMEHTAPHYIO sueii-
Ky, (N) paeHo ueTeipeM. B coorBeTcTBHM € moracaHusMH BO3MOXKHEL

IBe NpocTpaHcTBennbie rpynne Chy, = C2/¢ u C3 = Cc. Jlarmbie To-
HHUOMETPHH M OTCYTCTBHE TNbe3o3(deKrTa 3acTaplfOT NPEIOUECTh
LEHTPOCHMMETPHYHYIO TNpoCTpaHcTBennyto rpymny C = C/, Ho
He MCKJIIOUAIOT NOJHOCTHI0 H BTOPYIO.

Ananus npoexiumit [Tatrepcona P(uv) m P(vw) mossBonma ycrano-
BUThL TIOJIO}KEHME ATOMOB ILIATHHBL H OPHEHTALUIO KOMILIEKCA B LEJOM,
[leproHauaibuc OblJI0 BBLIBHHYTO BOCEML BAPHAHTOB PACHOJIONEHHS
ATOMOB XJopa M TPYNN aMMHaka. AHaln3 OKpy:KeHHsI ATOMOB Xjopa
H rpynn amMMHaxa (pasHblMM aTOMaMH W IPYNNamH) 1103BOJAHI 0TGpO-
CUTh YeThlpe M3 ITHX BapHaHTOB. [locTpoeHle BeKTOPHOH MOTEIH Ha
mnockocTs (100) 1 comocrasaenue ee ¢ npoekuueil [Tatrepcona P(vw)
[103BOJIHJI0 OKOHUATEIbHO YCTAHOBUTH NPOCTPAHCTBeHHYIO rpynmy (Chy)
W OCTaBUTh JBa BapuaHTa pacnooxedts atomor Cl w rpynn NHas.
[TonTeep:k/ieHHEe HAWJEHHOTO MOTHBA U BEIGOp OJHOIO H3 JABYX BapHaH-
TOB TMPOBOAM/IMCE HA OCHOBE NPOEKIHMil 3JEKTPOHHOH IJIOTHOCTH HA

4



miockoetn (001) m (100). YTouHeHHe KOOpPAMHAET JIETKHX ATOMOB [IPO-
BOJMJIOCH IOCTPOGHHEM TPEXMEPHOIO paclpeieleHus 3JeKTPOHHOM
n7I0THOCTH. KoopAnHaTE aTOMOB NpHBeleHb B Tadaune I,

Ta6Gaumna 1.

ArtoMb X hY Z

Pt 0,000 0,215 0,250

Cly —0,146 0,047 0,137

Cla 0,324 0,216 0,119

NHs —0,119 0,349 0,129

: Z[|Fal —IFel|
SHaueHua KO(p(HIHEHTOB I0CTOBEPHOCTH R =

W y BBI-
Sin @

?\ )IHE\K - 0‘67 A‘n]

C yUeToM TeMmnepaTypHOH NonpaBKu: AJs oTpamkenuil Tuna okl u /iko
OKasaJqHuCh paBHbIME cooTBeTcTBenno 0,22 u 0,23 npu B = 6,0 A2,

Crenyer oAHAKO NOAYEPKHYTb, YTO TOUHOCTb NONYUCHHBIX PE3YiIb-
TaTOB B JJAHHOM C/yuae OKasanach 3HAYMTENIbHO HUKE TOH, HA KOTOPYIO
MOXKHO OBLIO pacCyWTLIBATL TNeEpBOHAuYaibHO. B mpouecce pacuera
BBIFIBHJINCH TPY/IHOCTH, OK43aBLIle CYIMIECTBEHHOE BJHSHAE HA BeJi-
4YHHY norpewHocetd. Henpasunbras (HelmaHHApuYeckas) GpopMa KpH-
CTa//I0B B COYETAHHE C GOJBIINM KOI(PDUIHEHTOM NOTJIONIEHH ST, ¢ OIHOH
CTOPOHBI, H CKJIOHHOCTH KPHCTAJJIOB K MHKDOJABOHHHKOBAHHIO, C APY-
roH CTOPOHBI, CKasanuch B GOJBIIOM pasBpoce 3HAYCHHH HHTEHCHB-
HOCTeH, CBA3AHHBIX OMNEPANMSIMH CHMMETPHH. YCpejJHEeHHe HHTEHCHB-
HOCTH 1O 2—4 oTpameHHAM TpH OGosbiioM pasdpoce MHTEHCHE-
HOCTell He MOIJIO 3HAYHTENHHO INOBBICUTL JIOCTOBEPHOCTH HCXOJHBIX
JIAHHBIX,

CrpyxTypy MOMKHO ceGe IpejCTaBHTh KaK NPOCTYI0 T'eKCArOHAadb-
HYI0 YNaKOBKY IIAPOB (MOJIEKYK), €C/H MOCJe/|HHe PacCMaTPHBATh KaK
CTPYKTypHble e IHHHIB. Ecnu B KauecTBe e{HHHI] YIAKOBKH B3STh aTO-
bl Cl 1 rpynnet NH, moayuntes yisoeHnas rekcaronanbHas yiakoBKa,
B KOTOPOH atoMbl Pt sacensiioT opuy wmwectywo oKTasgpuuecKux MyCTOT,
Mutepecno conmocTaBHTh CTPYKTYPHl LKMC- M TPAHC-H30MEPOB JANHOTC
coefuHeENsl. BHelllHe oMM COBEPIIEHHO PA3JUUHEI: TPaHC-H30Mep NpH-
HAJNEHKAT K TETPATOHANLHOH CHHTOHHM M HMEET TCeBI006heMHOLEeH-
TPHPOBaHHYIO s4eliKy. Onnaxo, xak yxassisan H. B. Benos, ctpyxTypy
TPAaHC-H30Mepa MOMKHO DpaccMaTpHBaTh KakK TeTPArOHH3HPOBAHHYIO
NJOTHeHIIYI0 YMakoBKy. B ofenmx cTpykTypax umeercsi ABycJoiiHas
niornefimas ynaxoska aromos Cl u rpynn NHs ¢ atomamu Pt B okra-
S/pHYECKHX nycTorax. Pasnnune 3ak/ioyaercsl JWIIL B YePeLOBaHHH
artomoB Cl u rpynn NHs no mecram ynakoBKM B MOTHBE 3amoJHEHHS
OKTA3/IPHYECKHX TYCTOT aTOMaMH TIJIATHHEL

HMCJIeHHBIE TIO0 BCEM OTPaXKeHUsIM B mpefeaax (
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PEHTTEHOCTPYKTYPHOE MCCJIEJJOBAHUE
TPUHHTPOTPUXJIOPONIJIATEATA KAJHS (K [Pt(NO.);Cls])

Coenunenne muc — K, [PH{(NO,),Cl,] KPHCTAJAH3YeTC B BHJE
HIONBYATHIX KPHCTAIIOB, pexe 00pasyloTcss KpHcTaaasl B (opme
LWIECTHYTOMBHBIX NJAaCTHHOK. KpHCTAMIBL OTHOCATCS K MOHOKJHHHOI
CHIIOHHH, TPH3MATHYECKOMY BHIY cHMMerpun: a = 10,90--0,02 A,
b=7,6140,01 A, ¢c=6,544-0,01 A, B=101°30’, N =2. Boa-
MOMKHBI JBe TpocTparcTBeHHble rpymmbl Cy = P*/m n C:= P2,.
B coorsercTBHE ¢ rOHHOMETPHUECKHMH JAHHBIMH H OTCYTCTBHEM NHE30-
adderra npuusra rpynna Cj, = P%/m.

O6uuii MOTHB CTPYRTYPBbI Gbl/l ONYYEH H3 TPEX MPOeKIHil ITatrep-
cona P (uv), P(vw), P (uw) u mMunuMa/i30BaHHbIX MpoeKIni, MOJyYeH-
HBIX CYNEeprnosHIHOHHBEIM MeTofoM. Artomsl Pt mMoryT samumarte JHme
ONHY M3 ABYXKpaTHbIX mosummi. M3 mnpoexumn ITarrepcona P(vw)

& 1
CAEAYeT, HTO MAKCHMYMDI COCPEJOTOUEHE! BIOIL JHHUE V =0 n 'V = —,

YTO TIOATBEP:KAAET MPOCTPAHCTBEHHYIO Ipymmy P2/, u nokasbiBaer,
YTO GO/IBIIMHCTBO ATOMOB 3aHHMAET YacTHbe MO3HIHH. IlOMyYeHHbe
Jl@HHBIE TOKA3BIBAIOT, UTO YeThIPe aToMa KalHs 3aHHMaloT JBe ABYX-
KpaTHble NosHUHA (), 1IeCTh aToMOB XJI0Pa 3aHMMAIOT JABYXKpAr-
HYIO To3uuuio (e) u ofmiylo werhipexkparayio nosunuio (f). Bee mak-
CHMYMBI  Ha npoekuuax P (uv), P(vw), P(uw) coraacyiores mexny
co0oii.

YTOUHEHWE KOOPJWHAT ATOMOB MPOBOAMJIOCH METOJIOM IOCJEL0-
BaTe/IbHLIX TPUOMMAKeHuil. Y ToUHeHHe KOOpAMHAT HAK/IAbIBAIOLIHX-
CsT ATOMOB TIPOM3BOJHJIOCH [OCTPOCHHEM Pa3HOCTHBIX TPOEKNHUIl 3/1eK-
TPOHHOIl IJIOTHOCTH C BHIYHTAHHEM OJHOTO H3 ATOMOB (HaK.JajblBa-
rmuxces) u aroma Pt. Pacuer NPOH3BOANICA N0 522 He3aBHCHMBIM
pedmexcaM, 4TO M OGECHEYHJIO BLICOKYIO TOUHOCTL B ONpeJeeHHU
KoopJHHar aToMoB. TOUHOCTL JIOKAJIHBAUHH MAKCHMYyMOB B CpPejHeM
pasua: Pt— 0,002; Cl — 0,005; K — 0,006; N — 0,009; 0 — 0,010 A.
Besmunnbl BeposiTHOfl IOrpelIHOCTH (31eCh W BO BCEX ONMHCAHHBIX
HHZKE CTPYKTypax), paccuutaussle no ¢opmyte B. K. Baiimureiina
¢ KoHcrautramn, yrtounennbivd M. A. Tlopait-KouwmueMm, okasanuch
paBHBIMU: & (x)pt = 0,002, & (x)c; = 0,013, e(x)x = 0,011, e (x)n = 0,040,
e(x)o = 0,034 A.

SHavenus Ko3(hpHIHEHTOB JNOCTOBEPHOCTH, BLIUHCJCHHEE N0 BCEM

OTPaXKCHHAM B Ipejene (Sfe)mx = 0,91 A7 ¢ yuerom Temmepatyp-
HOH TIONpaBKM: Ans orpamenuii hk0 npm B = 1,7 A2.—0,14; zna

orpaxennii Okl mpu B =1,3 A2 0,12 u ana orpaxenuit kol
npu B=1,6 A2 — 0,22 (Ges yuera orpamenmii ¢ F,=0). C yue-
TOM HyJIeBbIX OTpameHHi: Rux = 0,15, Ry = 0,12, Rpor=

B rtabauune 2 npuBeseHnl KOOPAMHATH aTOMOB B OTHOCHTE/IbLHLIX
eIMHHLAX.
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Ta6anuwa 2

Atomul X b4 z
Pt 0,248 0,250 0,113
Cly 0,456 0,250 0,294
Cly 0,302 0,027 —0,104
K1 0,113 0,750 0,616
K, 0,470 0,750 0,217
Na 0,203 0,037 0,312
O 0,292 —0,06 0,288
0.2 0,109 0,07 0,383
N, 0,05 0,250 —0,06
O, 0,060 0,250 =, 29
Ot —0,033 0,250 0,05

Kpucrananyeckas crpyKTypa NOCTPOEHA H3 OKTA3APHUECKHX KOM-
naekcHsix Houos [Pt (NO,),Cl3]%" (¢ uue-pacrosnoxenieM aroMos XJ0-
pa W rpynn aMMuaxka) H HOHOB xaaus. MemaToMHble PacCTOAHUSA
(2 A) u BasentHble YIJB (B rpajycax) B KOMILIEKCe TIPHBEJCHBI B
Tadnuue 3, 4 MeXMOJeKyJsipHble paccTosiHas — B Tadmuue 4.

Ta6amuna 3

MemxaToMHBIC PaccToganng B A

Pt—Cl, 2,33 Cli—Clsy 3,27
Pt—Cl; 2,35 Clp—Clz 3,38
Pt—N; 2,20 Cla—Na2 3,12
Pt—N; 2,23 Cla—N; 3,29
Ne— Ot 1,24 Ny—Na 3,24
Na— Qo2 1,23 Na—N; 3,11
Ny —04 1,20 01 —Cly 3,10
O — 0% 2,22 0.2—Cly 3,10

BaneHTHHE yrasl B rpagycax

Ol —Np—0,2 128°+42°|| N;—Cl;—Cly 59°42° || Clo—Pt—Cl; 92°£2°
Cla—Clag—Ns 89 No—ClLi—N. 60 Cl,—Pt—Cl; 89
C]g—Ng—Nz 91 Cll—N,}—Ng 60 Clg—pt—,\]g 86
Cla—Cli—Cly 62 Ny—N;—Ns 63 Cl;—Pt—N; 90
Cl1—Cls—Cly 59 Ni—Ns—N; 59 Cl,—Pt—N,; 92
Cli—Clg—Ns 60 Clo—Ng—Ni1 64 No—Pt—N; 89
N,—Cl;—Cly 57 Clo—N;—Ns 58 Ns—Pt—N; 95
Cli—No—Clp 62 N;—Cl;—N; 58




Bokpyr xaxaoro xommiexkcuoro nwona [Pt(NO,);Cl;]1*~ pacnodo-
JKefbl JeBATH HOHOB Kaaud B (JOpMe TPHrOHAJBHOH NPH3MBI, LEH-
TPHPOBAHHOH TO TpeM GOKOBLIM rpaHsM. Takoe PACHoJoKeHHE POX-
CTBeHHO cTpyKTypHOMY THNY PbCl,. Mecto Pb 3ansiThl KOMNIEKCHBIM
uonom [Pt(NO,);Cl3]*7, a mecra xaopa — xanueM. [TogoOueiii cTpyx-
TYPHBIl MOTHB B KOMIIEKCHBIX COELHHEHHSX paHee He BCTpeualcs.

TaGanuaéd

MexMoneKyaapHbe PACCTOAHNSA B A

Ki—2 Cl. 3,25 K:—2 Cly 3,27
Ki—2 02 2,78 Ko—2 Cls 3,22
Ki—2 02 2,88 Ks— Cli 3,14
Ki— O 2,52 Ko—2 0,1 2,83
Ki— Ot 2,86 Ko— Cli 3,59
Ki—2 O+ 3,05 K.—2 Cl; 3,85

Honsl kanus OKpY2KeHbl aroMaMH XJiopa H aTOMaMH KHCJ0ponaa:

Ki™ okpyxen 8 aromamu KHCJIOPOJA M3 YeThipeX PAa3HBIX KOMIJeK-

COB M JByMd aTOMaMmHu XJiOpa H3 JBYX pPasHbIX KOMIIJIEKCOB, aKé"
OKpPYIKeH JIByMA aTOMaMH KHCQJIOpPoJa H3 JBYX PasHBIX KOMIIJIEKCOB
M IIeCThIo aTOMaMH XJ0pa H3 YeThlpeX pPa3HbIX KOMIIJIEKCOB. Kpome

TOro K HOHY K;"f NOAXOAAT OnMe APYTLUX elle JBa aroMa XJopa.
YUuUTHIBAS STH aTOMbl MOXHO CUMTATh KOOPJAMHALHOHHBIE YHCJA

Ki n K papubivm gecsitn. Pacerosimus MeKIy artoMaMH H3 pas-
HBIX KOMIJIEKCOB H BHeINHec(epHbIMH HoHaMH K* mpakTHuecku COB-
MajanT ¢ cyMMOll KOBa/JeHTHBIX pajHycoB. ATOMBI KHCJIOpOAA I'pPy-
net NO, compukacaiworcs mnomumMo HoHoB K*' ¢ aromamu xjopa H
aromamu kucaopoja (apyrofi NO, — rpynmel) TOro ke KOMILIEKCA
Ha pacCTOAHHAX, NpHBeleHHBIX B Tadnuie 4.

KapaunaipubiM  akToM SABJASETCS TO OGCTOATENBCTBO, YTO pac-
crosiune Pt — Cl (2,34 + 0,015 A) B ganHOM COCIMHEHHMH NPAKTHYECKI
HE OTIHYaeTcss OT MOJYyYeHHOro B xJyopmiaroate Kamusi Kez[PiCla
H 3HAYUTEJILHO Kopoye HalifleHHoro B conu [lefise no KoopjuHate
CeHs — Pt — Cl (cm. umxe). Ha 3ToM oCHOBaHMH Mbl NMPHILIH K Bbi-
BOAY, YTO HHTPOTPYNNa, HAXOAANLAACS B TPAHC-TIOJNOXKEHHH K aToMy
Cl, ne oxaspiBaeT CHILHOMO TPAHCBIMsIHHS Ha mocaegHuil. Ilonyuen-
HBIH Pe3yJbTaT HAXOXMTCH B COIJIACHH C pe3y/bTaTaMH pedpaxTtome-
TPUYECKHX M XMMHYECKHX HMCC/ENOBAHUE, CBHAETENBCTBYIOLIMX O MaJoH
BETHYHHE TPAHCBAMSHHUS HUTPOIPYNNBl B COELHHEHMAX UeThIpexBa-
JIEHTHOH IIJIATHHEI,

Bropoe BeceMa nHTEpeCHOE 06CTOATENLCTBO — YBeJMUEHHe PACCTOS -
Hust Pt — NO:. Paccrosune Pt — N(NOz) = 2,20 + 0,04 A suaun-
TelbHo Oonpwe paccrosuus Pt — NHs B xJopaMMHauHBIX TpaHc-
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COeIHHEHHAX, HECMOTPS HA TO, UTO TO CHNEKTPAaJLHBIM JAaHHBIM HHTpO-
rpynna, Kax npaBu/o, cosjaer Gojee CHIbHOE IToge, yem rpynma NHs,
Ceasu Pt — N(NO:) okaspiBaoTcs 3aMeTHO ocjad/eHHBIME, BoaMox-
HO, YTO 3TO CBSI3AHO CO CTEPHYECKUMH NPENATCTBHAMHU: OTTAIKUBAHHEM
aTOMOB KHCJIOPOJIAa OT aTOMOB COCEIHHX AJJEHI0B TOr0 :Ke KOMIJeKca
(B nanHOoM cayuae ot atomoB Cl).

Yeulienne HeBAJIEHTHOTO B3aHUMOICHCTBHSI affieH OB B COSIHHEHH X
YeTLIPEXBAJICHTHON IJIATHHBl N0 CPABHEHHIO C COEIUHEHUSIMH JBYX-
BAJIEHTHOH [WJIATHHBl ABJASAETCS, IO-BHIHMOMY, OOGINHM 3(HeKTOM.
970 B 0COOEHHOCTH OTHOCHTCSI K COEANHEHHSIM C HHTPOIPYIINAaMH, THPH-
JHHOM H JPYTHMH (TJIOCKOCTHBIMHY &IJeHIAMH. 3JeCh CTepHuecKHe
3(DeKTE NOJ/KHBl OCOGEHHO CKA3BIBATLCA BCJSACTBHE «YIJIOBOM (hopMBI
uurporpynnel. [To-Bupumonmy, 10T 3(QdexT He sBasercs creuuduue-
CKHM /15 [JIATHHBL, a XapaxkTepeH /15 LIECTHKOOPAHHALHOHHBIX KOM-
IJIEKCOR JIDYTHX MeTala0B. AHaloruunoe oOGbACHeHHE OblIO JAHO
aBropamu npu onucanuu crpyKTypsl Ni(NH3)a(NO:z)2, B KoTOpOIl pac-
croguaue Ni — N(NO:) oxazanoch 3HAUUTENTBHO GOJIblie PAaCCTOSHHS
Ni — NHs (2,23 u 2,07 A coorsercrsenHo).

YKkazaHHas BHIIE OCOOEHHOCTh CTpoeHHs Kommierca [PH{NOz)sClz]>™
BePOATHEO H OOBACHAET OOMIYIO NPHUYMHY OTJIHUHS DALA TPAHCBIHAHIA
JABYX- H YETBIPEXBAJIECHTHOH MJIATHHEL B OTHOUIEHHH HHUTPOTPYIIIIBL
ocnabnenne csazu Pt — NO: BeaeacTeie oTTaNKHBAHHS ATOMOB KH
cI0pOja OT IMC-aJJeHJOB H3MeHsleT XapaKkTep CBSI3H HHTPOLDYIIIHI
¢ aroMoM Pt 1 nesnaer ee mano sddekTHBHBIM TpaHC-affeHioM. B coe-
AWHeHUsX JAByxBajeHTHoli Pl nulockast HUTpPOrpynma MOMKET pacroJia-
rathCsl TEpPHeHAHKYISPHO K TulockocTH Keagpara [PINO:Xs] u mo-
JOGHBEIX CTEPHYECKHX 3aTPYAHEHHIl He BO3HHKAET.

PEHTTEHOCTPYKTYPHOE MCCJIEJJOBAHUE COEJMHEHMI
JABYXBAJIEHTHOH MJATHHBI.

IapeasnenbHO ¢ H3YUEHHEM CTPOEHUS COEIHHEHHH YeThIPeX BATEHTHOM
IJIATHHBL TPOBOAMJIOCL CHCTEMATHYECKOE HCC/IENOBAHHE COENHHEHHIH
IBYXBaJleHTHOH naaTHHH. OfHOH M3 3ajay 3TOro HampaB/IeHUs SBJIs-
€TCS H3yUeHHE TPAHCRIMSIHUS B KPHCTAN/IAX KOMIJIEKCHBIX COeIMHEH Ml
JIBYXBaJIEHTHOH IVIATHHEL.

IlpexsapurenbHo GbVIO NPOBEAEHO PEHTTEHOCTPYKTYPHOE HCCIAENo-
Bauue coenunenns Kz[PtBral. [Tockonwsky K:z[PtBra] u Ka[PtCla]
H30CTPYKTYPHbI ¥ NPHHALJIEKAT K TETPArOHAJBLHOMY BHAY CHMMETPHH,
To paciiudpoBKa AaHHOH CTPYKTYPH HE TNPEACTABJAIA CJOMKHOCTH,
a onpeleJeHHe MeXKaTOMHOro paccrosiHusg Pt — Br npexcrasiasamio
Go/ILIIOH MHTEpPeC B BHJY BO3MOMXKHOCTH CPABHEHHS € AHATOTHYHLIMU
PACCTOAHHSME B HCCJEJOBAHHBIX COeIMHEHHsiX. [lapameTphl JeMeH-
TapHO#l siuelikm: a = 7,17 40,02 A, ¢ = 4,22 + 0,01 A. IlpocTpan-
CTBEHHAsl rpymnia D}m = PYymm. ITocKONLKY B 3TOH CTPYKType aTOMEL
Pt u K 3anumalor uacTHble MO3KLIHM, TO AJIS TOJYYeHUs BCEX PACCTOsI-
HHH TpeGOBaJOCh ONPENENHTh TONBKO OJHH TapameTp, T. €. KOOpHH-
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naty aroma Br. Haiizennoe paccrosnne Pt — Br = 2,39 A nocayxuno
¢pernepHoil Toukol» npu oOCyKAeHHH s(deKTa TPaHCBAHSHHA B IpY-
THX CTPYKTypax. ‘B JanHoM coelHHEHHH TeMIepaTypHblli dakTop
B pasen 3,60 A? u Ko3p(dHIHEHT JOCTOBEPHOCTH, PACCUHTAHHEIH MO

Sin 0 =
oTpaxkenrsiM hko B mpemene ( N )mx: 0,71 A1, pagen 0,14. Bepo-
STHAS TOrPEIHOCTE B ONpejeeHiH MexaToMHoro paccrosuns Pt — Br

cacrasaser 0,005 A

PEHTTEHOCTPYKTYPHOE WCCJIEJOBAHME COEJHHEHU
TPUXJIOPAMMHHIJIATOATA KAJIMS M TPHUBPOMAMMMHIIJIATOATA
KAJIHS (COJTM KOCCA) K[PtNH,I';]-H.0, TJE I'=Cl, Br.

Kpucranau npunannexxar & poMOuueckoil cunronnn. Onpenenenue
MapaMETPOB 3JIEMEHTAPHBIX fAUYeeK HAa3BaHHLIX COJell TMOKaszalo, 4TO
PEHTIEHOBCKHE JaHHLIE 3HAUWTEBHO OTJIHYAIOTCS OT 3JeKTPOHOrpa-
duyecKux, nonyueHHex Adsi GesBonubix cotell K[PtNHsI'sl. B erpyk-
Type BOIHON COJIH 3JEMeHTAPHAasi siyefika yTpoeHa BIOJAb OCH «C» N0
CpaBHeHHIO ¢ Ge3pofHOH coibld W mo cpaBHennio ¢ K:[PtCld u
K:[PtBral) mapaverp «B» HECKOJIbKO YMEHBIIEH, a «a» — YBeJHYEH).
Pasmeprl s/ieMeHTapHBIN sigeek npuBeaeHs! B tabmuue 5. [Ipocrpan-
CTBEHHAs TPYINa ONpefessieTcs OAHO3HAYyHO Kax DL B ycranoske

Pbna.

TaGauuwa 5

K: [PiCL]* | K [PINH.Cly] ** K [PANH;Clg]: H 0 #% K[P{C,H,Cl]- H.O
a 9,83 A 17,6 :2=8,8A |21,048:2=10,5244-0,0024| 10,85-+0,02A
b (9,88) 8,84 (9,07) 8,1234+0,0015 8,53+0,01
e 4,13 4,19 13,551 3=4,5240,02 4,810,001
B : i
N 2 4 12 2
Tp.Tp. C4mmm Bbmm Pbna P2,
K:[PiBr,] | K [PtNH,Brs]** K [PINHBr,]-H,O ## | K[P{C,H,Br;] H,0
a 10,14 A 18,54:2:9,24&21 524:2=10,762-+0,007A] 11,3840,02A
b (10,14) 9,2 8,345+0,002 8,78+0,02
c 4,22 4,36 14,42 : 3=4,81+0,02 5,01+0,01
B 97°
N 2 4 12 2
Mp.rp. | C 4'mmm Bbmm Pbna P2,

* Jlo paussiM H. B, Beaoea, B. H. MokeeBoii. =
** Tlo panupiM I'. B. Boxua, B. K. Baiinwrelina, A. A, Bobapaxo.
#k [lapaMerpbl onpejicieHbl N0 MeTody Xeiikepa u Y MaHCKOro.
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Ha pentrenorpammax xauauuss U Kdoporpammax yCT2HOBICHO Ha-
JHYHe NCEeBJIONepPHoaa C/3 BAOML «C» OCH. DTO, B CBOIO OYepelb, MOKa-
3BLIBAET, YTO ATOMLI TAXKEILIX 3/1EMEHTOB B ITOM HAllpaBJIeHHH paclo-
JaraioTcsd JpYyr oL APYToM.

CrpykTypel Opin  paciindpoBanbl Mo mpoekiusm IlarTepcona
¢ nocaenyiome Mmunumasuzanuesl. Haiigeno, vrto atomsr Pt sanumamor
JBYXKPaTHYIO MO3HIHUIO (C) HA OCH BTOPOTO MOPAKA U 00ILYI0 BOCHMH-
KPaTHYIO TIOBHIIMIO H HAXOMSTCs Ha PACCTOSHMU '/a «cy ApYT OT Apyra.
Paccrosinuss Pt — Cl, Pt — Br wa npoexmusax P (uv) coorsercTByioT
CyMMe KOBAJEHTHBIX panguycoB. PacnoscmeHnHe MakCHMyMOB HA Ipo-
eKUHsAX M YKa3aHHble BBILE PACCTOSHUA TO3BOMHMIH Ce1aTh BHIBOJ,
YTO KOMIIEKCHl PAacroJioKeHbl napaninenssHo miaockoctd (D01) u opu-
€HTHPOBAHBI BO BCEX CJIOAX *OIHHAKOBO,

[TpEMeHeHHe MeTOoda «CYNEPHNO3HIUHY TIO3BOIMIO MOJIYYHTL MPOCK-
LW 3JIEKTPOHHOH [JIOTHOCTH, H3 KOTOpPOH ORIJIO YCTAHOBJIEHO, UTO
HOHBl KaJlHsl CMEUICHL! TI0 OTHOLIEHHIO K LIEHTPY HWHBEPCHH H 3aHHMAIOT
oOlY10 BOCBMHKPaTHYI0 T03HUHI0. (COMOCTaBJEHHE BHICOT [OKA3aI0
TaKKe, YTO KOMIIEKCH OAMHAKOBO OPHEHTHPOBRAHLI BO BCEX CJOAX.

YBeJlHueHHe MepHoia BROJAL OCH «¢» (MO cpaBHEHHIO ¢ (e3BONHON
COJIbIC) CBA34HO, NO-BUINMOMY, C HAJNMYHEM MOJEKYJbl BOIbl. 3T
OoOLACHART H CMelleHHe MOHOB KaJifd M3 [OJOMKEHHsS LEHTPOB HH-
BEPCHU.

YTouHeHHE KOOPIHHAT ATOMOB IPOM3BOAMJOCH 1O [POEKLHAM
WIEKTPOHHOH IIJIOTHOCTH H PA3HOCTHBIM MPOEKIHsM 3JeKTPOHHON M.10T-
noctd. B rtabamuax 6 u 7 npuBegeHbl KOOPAMHATE ATOMOB M MeKaToM-
uele pacctosgHusa B cTpykrypax KI[PtNHsCls]. H:O u K[PtNIHaBrs]-
«H20 cooTeeTcTERHHO.

TaGanna 6
K [PtNHCL]- H.O K [PtNH,;Br] H,0

AToMbl X 4 z ATOMBI e ¥ Z
Pty (4) 0,153 0,250 | 0,000 Pt (4)| 0,154 0,250 | 0,000
Pt2 (8} 0,153 0,250 | 0,333 Pta (8)| 0,154 0,250 | 0,333
Cly (4) 0,043 0,250 | 0,000 Bri (4)| 0,040 0,250 | 0,000
Cly (8) 0,043 0,250 | 0,333 Bra (8)| 0,040 0,250 | 0,333
Clz (8) 0,153 | —0,027 | 0,000 Brg(8)| 0,154 | —0,039 | 0,000
Cly (8) 0,183 | —0,027 | 0,333 Brg(8)| 0,154 | —0,039 | 0,333
Cls (8) 0,153 0,527 | 0,333 Bry(8)| 0,154 0,339 | 0,333
NH;z (4) | 0,257 0,250 | 0,000 NHa(4)| 0,253 0,250 | 0,000
NH; (8) | 0,257 0,250 | 10,333 NHa(8)| 0,255 0,250 | 0,333
K (4) (0,376) | 0,250 | 0,000 K (4) | (0,410) 0,250 | 0,000
K(8) 0,476 0,041 | 0,333 K(8) | 0,400 0,039 | 0,333
H,0 (4) | (0,500) | (0,000) | (0,000) Ha0(4)] (0,500) | (0,000) | (0,000)
HoO(8) | 0,092 ; 0,133 0,167
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KosdipuiuenT AOCTOBEPHOCTH (417 KIPINH;Brg1- H,O) pas or-
paxennuit Ako 1o (@) = 0,68 A pasen 0,14 npu B = 3,3 A2,

max
a aas otpaxenuit hol 1o S];:e)mx = 0,68 A papen 0,17 npu

B = 3,0 A2, [las K[PtNH,Cls] « H,O 3uauennst KO3ppuUHEHTOB 10C-
i Sinf)y =
TOBEPHOCTH, PACCUNTAHHBIE 110 BCEM OTPAKEHHAM JO (—?— )ﬂm=0,69A :
OKa3aJuch paBHbIMH: Jisisi orpaxenuit kol — 0,20 mpu B = 2,1 A2 a

aas orpamenuit iko — 0,21 npu B = 2,2 A%, BeposiTHblie 11OIPEILHOCTH B

TatGauua 7.

\
K [PINH,Cl]-H:O || K[PIN HBry] - HoO

PaccTosinue B KoMnJaekce B A

Pt —Cly =281 . || Pt—Bry=2,45

Pt —NHz;=2,20 || Pt —NH; = 2,18
C]]_—C13:3,24 BF;—BI’;;:B,[L!L
CI]_—NH;;: 3,'15 BF1—NH3:3,2G

orpeseNeHHH KOOPAHHAT ATOMOB PaBHbI: e(x)py = 0,004; e(x)s: = 0,010;
e(x)x = 0,072; e(x)x = 0,019; g(x)o = 0,056 (mns K[PtNH;Br,]-
-H,0) 1 e(x)pt = 0,009; e(x)c; = 0,062; e(x)n = 0,18; e(x)x = 0,052;
e(x)o = 0,15 (mna K[PtNH;Cl3)-H,0). BeposiTHEle TNOTpeuiHocTd B
olpefeseHHH MeXkaToMHbix paccrosinnfi Pt — Br cocrasasuor 0,01 A,
a Pt —NH,—0,07 A zns coeguuennsi K[P{NH;Br;]-H,O). s
coegumennst K[PtNH,Cl,]-H,O — Pt —Cl cocrasasor 0,06 A, a
Pt — NIl —0,15.4. '
KpHCTanIbl MOCTPOEHH W3 MIOCKHX Kommiercos [PtNHaTsl™,
uorno K* u Mmosekya Bofel. Mouiekysia BOAEI, 3aHMMamomas OOy
BOCHMUKPATHYIO TIO3HIHIO, PACTOJIONEHA B OKTA9JPHUECKOH MyCTOTe,
06pas0BAHHON YETHIPbMS ATOMAMH XJ0opa (IBYX PA3HLIX KOMILIEKCOB),
OJIHMM ATOMOM KaJMsi M OfHOW rpymnofi ammuaxa. Mosexyna BOIHI,
pacrnosioyKeHHas B YETHIPEXKPATHOH MOBHIMH, TAKIKe OKPYMEHa I0 OK-
TasnpPy ABYMs ATOMaMi KajHusi M YeTHIPbMst aToMaMu xjopa. Taxum o6-
Pa3oM CJIOM B CTPYKTYpe OTJHYAIOTCHA PACHOJNOMEHHEM B HMX aTOMOB
Kalusa M MOJEKYJ BOfbl. ATOMBI Kanus, 3aHUMaiOUKe KaK YeThIpex-
KPaTHYI0, TaK ¥ BOCBMHKDATHYIO TO3ULHH DACTOJOMKEHE B TPHIOHAIE-
HOIl NPH3Me M3 aToMOB xJopa. Kpome TOro €o CTOPOHbI OJHOH rpaiH
npHsMBl K aroMam Kausi mpHOmmxaercst rpymna NHs (x atomy Ki)
u Mosiekyna Bousl (k atomy Ke). Bee paccrosmust Pt — amenn csu-
JeTeLCTBYIOT O KOBA/IGHTHOM Xapakrepe CBA3W B Kowmmnusekce. Pasmu-
upe B paccroanusx Pt — Br no xoopuunate Br — Pt — Br u NHs —
— Pt — Br cocrasasier 0,03 A, yTo HaXOIHTCSI, MO-BHAHMOMY, B IIpefee
OLIHGKH SKCIepuMenTa, MOXKHO KOHCTAaTHPOBATh, YTO 3aMela Opoma Ha
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aMMuax, obnagaouni (10 XMMHYECKHM IaHHBIM) MEHBINHM TpaHC-
BJAMAHHEM, He NPHBOAHT K COKpameHHo paccroauns Pt — Br no
CpaBHEHHUIO CO 3HAYCHUEM XaPAKTEPHEIM AJ151 KoopauHaTthl Br — Pt — Br,
Tlo-upumony, pasmuume B TpancaktusHoctdH I (Cl, Br) u NH;
HE HacTOJIbKO BeJIHKO, YTO0bl €r0 MOXKHO GBLIO OGHAPYIKHTH 110 pasJii-
UHIO MEXKATOMHBIX PACCTOSIHUE B CTO/Ib CJAOMKHBIX CTPYKTypax. B srtoil
CTPYKTYPE Pas/Huue STO JIEKHT B Npele/ax TOYHOCTH, 1aBaeMoit peHT-
TEHOBCKHM MeToAoM. TO4YHOCTE OnpejeseHHs MeXKaTOMHOTO paccrosi-
uitst Pt — Cl B coemmnennn K[PtNHsClsl-H2O cocrasaser 0,06 A
H He II03BOJISIET CAe1aTh KAKOre-au00 Ompele/eHHOro BHIBOIA.

PEHTTEHOCTPYKTYPHOE HCCJIEJOBAHWE TPUXJIOPITHJIEHMJATOATA
KAJIHSL M TPHBPOMATHJIEHTIJIATOATA KAJIHS
(COJIM MEM3E) K[PtC,Hl5]-H,0, I'JE F=Cl, Br.

CucremaTnyeckoe H3yueHHe KOMILIEKCHBIX COCJMHEHHil JByXBa-
JIEHTHOll IVIATHHbI C HEHACBINEHHBIMH MOJIEKY/JaMH, TMPOBEIEHHOE
A. JI. Teneman B 1939—1945 rr., nokasano, UTo HeHACHIIEHHbIE MO-
JIEKYJ/Ibl H, B YaCTHOCTH, STH/IEHOBbIE YIVIEBOLOPOJB! NMPOSIBIAIOT Ypes-
BEIUA{HO BLICOKYIO TPAHCAKTHBHOCTh. DTO OGCTOATENBCTBO H TOGY-
nuqo nac B 1953 r. nposecty p HOCTPYKTYpPHOE HCCJAENOBaHHE IBYX
comeii sroro kaacca: K[PtGeMaCls]l-H:0 u  K[PtCeHuBral. H:O.
Xors conp Heiise K[PtC:HaCls]l-H20 u Gbina nasectna B mporuwiom
CTOJIETHH, CTPOEHHE €e SIBJISJIOCL CNOPHEIM N0 TOCJEAHEro BPEMeHH.
QOcofleHHO HEesICHLIM OLLT cnocod NPHCOENHHEHHSI MOJIEKY/Bl STH/IeHA
k aromy Pt. B 1953 r. Yarr n JlankancoH Ha OCHOBAHMM H3yUeHHs
WH(PAKPACHBIX CHEKTPOB NPEAMONONKHIN, UTO B ITHX COCIHHEHHSIX
MOJIEKY/1d 3THJIEHA HaXOLHUTCS He B IIOCKOCTH, o0pasyemoil atoMoMm
Pt n ocranbubiMH ajjlengamu, a pacniosiaraetcs TepreHAHKYJIAPHO
K 3TOH NJIOCKOCTH.

Kpueranaer conn Llefise n ee GPOMHOTO aHalora M30CTPYKTYPHBI.
OHH npHHAJJIERAT K MOHOK/IHHHOH CHHTOHHH. Ilapaverpel pelIeToK
yKasaHbl B Tabauie 5. BosMoxKHEIE NPOCTPAHCTEEHHBIE I'YIIIBI S =
=Pu/pumC? = P21, Opnako neppasi M3 HHX HCKJIO4aeTCs pesy.ib-
TATAMH TBE303JeKTPHUECKHX H3MEepeHHUi.

Ananus npoekuuii [Tarrepcona P (uv) n P(vw) noseoaun ycrano-
BHTb MOJIO}KE€HHE ATOMOB IUIATHHLI ¥ 6poMa (COOTBETCTBEHHO XJIOpa).
[Moxreepxenne HABLEHHOTO MOTHBA M YTOUHEHHE [1apaMETPOB aTOMOB
[POBOAKJIOCH HA OCHOBE «TIOJIHBIXY H PASHOCTHBIX MPOEKLHH 37eKTPOH-
HO# naoTHocTH Ha nJiockoctd (010) u (001). Ha npoexunn ¢ (xz) or-
UETJTHBO BBISIBHIOCH IIOJOXKEHHME H CaMBIX JIETKHX ATOMOB — ATOMOB
yriepoga W KHCJOpPOAa (MOJeKy sl BOAEI). st MOJNyYeHHS KOODJH-
HATEL «y» BCEX aTOMOB OblJla PACCUHTAHA HELEHTPOCHMMETPHUHAS NPO-
exuus ¢ (xy).

KoopauHatel aTOMOB M OCHOBHbBIE MEKATOMHBIE H MEXKMOJIEKYJ5p-
Hble PAaccTOSIHHA TMpPHBEAEHH B TaGiuuax 8—I10.
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TaGauma §

K [PtC:HCl;] H,O K[RtC.H,Bry] - H,O
|
AToMmbl x ¥y Z | ATOMBI x v z

|
Pty 0,215 0,000 0,328 Pt 0,20 0,000 0,329
Cly 0,424 0,000 0,532 Bry 0,424 0,000 0,519
Cl 0,215 | 0,269 | 0,328 || Br 0,211 | 0,282 | 0,329
Clg 0,200 | 0,733 | 0,328 || Brs 0,211 | 0,719 | 0,329
K 0,436 0,304 0,931 K 0,438 0,275 0,938
H:0 | 0,344 | 0,579 | 0,798 | HeO | (0,33) | 0,502 | (0,81)
Cy 0,007 0,000 0,285 G {0,00) 0,000 (0,14)
C 0,045 0,000 0,025 Ca (0,06) 0,000 {0,02)

Tabanna 9 Ta6auua 10

K [P1C.H,Cl]- H.0 i

K [PtC.H,Br,]-H.0

MezkaToMBBEe paccToAnus B A

Pt —Cly = 2,39
Pt —Cl; =12,29
Pt —Clg=2,27
Pt—Ci=2,25
Pt—Cy=2,24
Ci—Cy=1,40

Cli—Cly =3,31
Cly —Cl3 = 3,37

Tounoers J0KamN3 alliH MaKCHMYMOB:

Pt — Bry = 2,52
Pt —Br. =2,43
Pt — Brz = 2,42
BI‘1 — Bf2:3,50

B-]‘l s B!‘3:3,-’+.9

K [P{CH,Cl,]-H.0

K [PiC,H,Bry] - H.0

M@ ssepioncxynnpuse pacerosuna 5 A

K—Cl3 =3,22
K —Cl; = 3,89
K—Cl, = 3,28
K—Cl; =3,32
K —Cly = 3,59
K—Cla=3,34

K—H,0=2,61

K —H.0=3,26
HsO—Cly = 3,18
H.O—Clp; = 3,12

K — Bry = 3,16
¥ Brge 81T
" K —Bry = 3,40
K — Bry—3,52
K — Bry = 3,39
K — Br; = 3,80

K — Hy0 = 3,24

K—H;0=3,04
I‘Igo — By = 3,23
!-I;:O— BI‘z = 3,4_7

Pt —002; Cl—0,004;

Br—0,003; K —0,005; O—0,010; C—0,015. BennunHel BeposTHOI
TNOTPEILHOCTH, PacCuHTaHHbe no dopmyne Baiimmreiina:

K[P{C,H,Cly]-H,0 K[PtC,H,Br,]-H,0

14

e(x)pe 0,002
e(x)a 0,018
g( 0,015
&( 0,047
€

X)al
X)K
X)o

{(x)c 0,066

E()C)pt 0,003

e(x)s: 0,008
g(x)x 0,017
g(x)o 0,049
S(X)c 0,070



BeposiTHEIE TOTPELIHOCTH B OTpPeJe/eHHH MeXAaTOMHBIX pacCTos-
unii Pt — Cl me mpesmuaror 0,02 A, a Pt — Br me npesmimaior
0,01 A. KoahpuuHeHTsl JOCTOBEPHOCTH, PACCUHTAHHBIE IS COEILHHE-
nuit K[P{C.H,Cl;]-H,O u K[PtC,H,Br;]-H,O ana orpamxennil iko

Sinf)

B mpejesax (T)m =0,72 u 0,88 pamunt 0,15 u 0,19 nmpu B =

=2,1 A% u 2,7 A? coorercrBenno. [lasi orpamenuit hol — 0,21 u
0,20.

CrpyKTypHO®  HCC/AefOBaHue  M0Kasalo, 4YTO  COeJHHEHHE
K [PtC:Hul's] ' H20, e I' = Cl, Br 6ausko K CTPYKTYPHOMY THITY
XJIOPIIIATOATA KaJHs ¢ TOHMKeHHeM cHMMeTpHH Jo P2:. Atom Pt
ceszan ¢ TpeMs aromamu Br (Cl) i aByMS aToMaMH yTr/1epoja MOTeKY.Ibl
srusieHa. CoOCTBEHHAsl TIIOCKOCTh STHJICHOBOH MOJEKYJbl Pacmoso-
JKeHa TepneHAnKYJIApHO K miockoctH kommiaekca [Ptls]. Mommt K*
3aHUMAIOT LEHTPhl TPHTOHANBLHOH npusMmbl. Kpowe Toro k unony K*
NPUMBIKAIOT JBE MOJEKYJBl BOJALl CO CTOPOHBI JABYX TIpaHell MpH3MEL
MosekyJbl BOILI OKPYMKeHbl IO TeTpasapy AByMs Monamu K™ u 1By-
ma atomamu I' (Cl, Br). /

Kak BuzHo wa tadanusl 9 AauHbl ABYX ceazefi Pt — Brs u Pt —
Brs (coorsetctBerno Pt — Clz u Pt — Cl3) we oranyaiorcst ot cooTer-
CTBYIOUIEH CYMMbl KOBAJEHTHBIX PAJANYCOB, 4 TAKKEe OT AHAIOTHUHLIX
paccTofuuil, TIONYUEHHBIX TIPH HCCAETOBAHUM XJOPAMMHAUHBIX COe-
JUHEHHIT KOMIIJIGKCHBIX coeqiHeHuil niatinel. Tpersa cBasn Pt — Brr
(Pt — Cli), pacmosioweHHas B TPAHC-TIOJIOXKEHUM K  3THICHOBOI
rpymnne, HMEeT 3HaYHTe/IbHO 6obuIyio Aauny: 2,52 A w 2,39 A cootser-
CTBEHHO.

YuuTbiBasg GOALUIYIO TPaHC-aKTHBHOCTH STHJIEHA, VBeJHUEHHe pac-
crosuus Pt — T, rie I = Cl, Br Gonee uem ua 0,1 A g1a ceaswu, pac-
NOJIOYREHHOH B TPAHC-TIOVIOKEHHH K 3TH/EHY, MOXKHO € HECOMHEH-
HOCTBIO CYHTATL UYeTKHM NPOsiBIAEHHeM TpaHc-3(exta B -KpHCTA-
JINUECKOM COCTOSIHHUHE,

Paccrosinust Pt — Cli 1 Pt — Bri 3HaunTenbHO OTAMYAIOTCS OT
CYMMBI KOBaJeHTHHIX paauycos (2,30 u 2,45 A coorBeTcTBEHHO) M NIpH-
GnmKalTCcd K CyMMe HOHHEIX pamuycoB (2,45 u 2,60 A coorser-
CTBEHHO).

A. A. TpunGepr B TOJbKO YTO ONyGIHKOBaHHOH pafoTe OTMEUAeT,
UTO B OTHOLIEHHH CKOPOCTH M30TOMHOTO 0GMEHA XJI0p, CTOAULHHA NpOTUB
9THJIEHA, BefeT ceds, KaK HOHHBLIN xjop. Taxkum obGpasom, mpuBeseH-
Hble AAHHBIE MO ONPEJeJeHHIO BeJHYHH MEKATOMHBIX PACCTOSHHH U
KMHETHKEe HM30TOIHOro ofMeHa B coeluHeHHAX Tuma cosd Llefize Ha-
XOASATCS B XOPOLIEM COIVIACHH — MexJy coboil.

3ajaya npeLHsHOHHOTO onpefenenusi paccrosuuit Pt — C B jan-
HOM HCCJIEN0BaHHH HE CTABUJIOCh. TeM He MeHee MOKHO CUMTATL OKOH-
4aTeJbHO JIOKA3aHHBIM, YTO 00a aToMa YIJepoia HaXoAsaTcs Ha OfH-
HAKOBOM pacctosiiuu oT atoma Pt (Pt — C = 2,25 + 0,07 A). Taxum
obpasom atoM Pt me cBsizan ¢ KakuM-mHG0 OJHEM M3 aTOMOB yIViepoaa
MOJIEKYJIBl 3TH/AeHA, a o0pasyeT CBA3b CO BCell MOJEKYJOH B LEJIOM,
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TOYHee ¢ 00/1aKOM T — 9JeKTPOHOB ITOH Moseky/abl. BrepBhle skcme-
pPUMEHTANBHO J0KAa3aHo, YTO aToMbl yraepoga obpasyiT ¢ atomom Pt
TPEXLEHTPOBYIO CBsI3b, OOC/IY:KHBAEMYID TNapoOH SJeKTPOHOB. ITo
cOJIMKAET KOMIJIEKCH coliepxaliie 3THJAEH C KOMIIJIEKCAMH MeTajlJloB
C apoMaTHYeCKUMH COeNHHeHHSMH — GeH30/I0M H UMKJIOTEHTaiHeHH-
JoM, JJis KOTOPBIX TakiKe XapaKkTepHo oOpasoBAaHHE CBA3H MEeXKAY
aTOMOM MeTajjaa M i — O0JAKOM BCero Koanla. CBfI3hL TaKOTo pofa
naunGonee ECTECTBEHHOVTpaKTyETCH B paMEax MeToJa MOJCKY/IAPHBIX
op6uT,

PEHTTEHOCTPYKTYPHOE WCCJEJOBAHME
{ LMC—3THJIEHAMMUHJIHBPOMUJIA MJATHHbBI ([PCH;NH;Br.])

B o6sopHOoii cTaThe «KPHCTANJIOXMMHS KOMIVIEKCHBIX COeMHHEHUH
LBYXBaJeHTHOH IJIaTHHEL (9(eKT TPauCBAMAHUS B KPHCTAIIHUECKHX
BELLECTBAX)», 01yO/auMKOBaHHOH B 1957 r., Hamu OblI0 OTMEUEHO, YTO Ha
BeJIMUMHY MEMKATOMHBIX PACCTOSIHHII MOYKeT OKasbklBarTh BJHSIHHE KpoMe
TpaHC-ajjenga W BHewHdAsa cdepa. s - NMOATBEpPHIEHHS 3TOro
NPeAnoyoxKeHns OblIo BbOpAHO JJiA  HCCJEIOBAHHST  COENHHEHHE
STHICHAMOPOMEAA TIJIATHHEL, B KOTODOM B OTJIHUHE OT COENHHEHHS
STHJACHTpUOpoMKAa maarkubl (conb llefise) Buemnsa cdepa oTCYT-
CTBYET.

Kpucraninl oTHOCATCS K TeTparoHanbHOH cuHroHum. [Tapamerper
pewerkn: a = 10,51 +0,02 A, ¢ = 24,80 4+ 0,05 A. Ha onny ane-
MeHTapHylo sidefiky npuxoautrcs 16 wmosexyna. Ilpoctpancreennast
rpynna cummerpun C3, = J4/,,

M3 cuMMeTPHH YacTHHIX TNO3HLUMH CJEAyeT, YTO pACHOJIOKeHHe
atoMoB Pt B m106Goif M3 HHX HAXOIUTCS B MPOTHBOPEUHH € ILHC-
KOHQHIypalMeld KOMIJeKcd, YCTAHOBIEHHOH H3 XMMHYECKHX JaH-
HBIX.

ITpeaBapuTeabHble JaHHBIE O CTPYKTYPe ObLIM MOAYYEHBl 11O MPOEK-
uuam ITarrepcona P (uv) u P (VW) B npoeKuusaM SJeKTPOHHOH MJI0T-
noctd Ha maockoeru (001) u (010). Ananus yKasaHHBIX Bbillle NPOeK-
IHH TOKaskiBaeT, YTO KOMIJIEKChl NOBEPHYTH HE TOJBKO OTHOCHTENLHO
KOOPJHHATHBEIX ocefl X H Y, HO HeCKONbKO HAKJOHEHH OTHOCHTENLHG
ocu z. Atompl Br pacnonokens! 1o BepTHKaAbHOMY peGpy B KBajgpar-
HoM KommJekce, [3 nmpoexnwmil aneKTpoOHHOM IVIOTHOCTH YAANOCH yCTa-
HOBHTh, UTO aToMbl BT HaxofsTCst HAa PasHbIX PACCTOSHEAX OT 4TOMA
MJIATHHLL. JIJ1s onpejieJieEHs NMOJOXKEHHs Jerkux atomos (rpymm NHs
u C:Ha) paccuuTeiBanuch CEUEHHS SJIEKTPOHHOH IIOTHOCTH, mep-
MeHAHKy/Nsapuble ocH z. Koopaunarbl aTOMOB NPHBEIEHH B Tal-
aule 11.

M3 ceuennit ycTaHOBJE€HO, YTO TPOTHB aToMa 6poma, HaXOAAIle-
rocsi Ha GoJiblleM pacCTOSIHMM OT atoMa Pt, pacnojoxena MoJseky.a
3THJIeHa, a TMPOTHB atoMa OpoMa, PAacloJOXKEeHHOrO Ha MeHbIIEM pac-
cToAHuM oT atoMa Pt — rpynnma ammuaxka. Pasnnyme B pacctosiHusax
Pt — Br (2,41 u 2,51 A) no koopaunaram NHs — Pt — Br u GeHa —
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Pt — Br HaxoiuTcs B XOpOLIEM COTJIACHM € [AHHBIMH, [I0JYIEHHBIMH
npu uccnaefoBaHuH OpomHOBl conu Lleiize. YBenuueHue paccTOSHHS
Pt — Br 10 2,51 A (1o cpaBHeHHIO C CYMMOH KOBaJ/IEHTHLIX PaJHyCOB)
SIBJACTCA CJAEICTBIEM CHJBHOIO TPAHCBJAHSHHS MOJEKY/Bl 3THJIEHA.
TTonoxxenue Jerkux atomMos TpelyeT JaibHelillero yrounenus. [lpen-
NONAraeTcst MPOH3BECTH YTOUHEHHE CTPYKTYPBI METOJOM HAaHMEHBIIHX

Ta6nuua il
ATOMDE X ‘ Y z
Pt 0,247 —0,001 0,127
Bry 0,432 0,039 0, 189
Bry 0,421 —0,036 0,066
NH; 0,112 1 0,013 0,190
Gy 0,15 | —0,12 0,06
Cs 0,16 047 0,07
|
KBaJApaToB. XOTH CTPYKTYDHOE HCC/EIOBAHHE OKOHUATEJNLHO H  He

34BepIIEHO, TeM He MeHee MOJy4YeHHble Pe3y LTAThl BeChMa HHTePeCHbI
A8 KOJHUYECTBEHHOH XapakTepHCTHKH 3(QdexTa TpaHCBAHSIHHIL,

PeHTreHOCTPYKTYpHOE HCC/EIOBaHNe TOKa3alo, uTo npeobianar-
[iee BJMSHHE HA H3MEHeHMe BeJHYHH MEeKATOMHBIX PACCTOSIHHN OKa3bl-
BaeT TPAHCBJHSIOWINH ajIeHs.

Coennnennie nuc — [PtCzHaNHsBrz] nocrpoeno us moHomepHbIX
MOJIeKYJl, a He H3 juMepHbx Mogexys [PtCeHaNHsBrele, kak npeamo-
Jarajochk paHee, HCXOAsl H3 XHMHYECKMX JIAHHBIX O TIPHCOENHHEHHH
MoJeKyJB 3THAeHa K aTomy Pt uepes atoMm yriepona.

TlpoBefeHHOe HCCIEI0BAHHE MO3BOJH/IO YCTAHOBHThH, YTO HCCJIELO-
BaHHBE CTPYKTYPbI NPHHAAJIENKAT K NATH CTPYKTYPHBIM THUIAM, OIM-
caHHBIM Bbille. Bo Beex HCC/IEOBAHHLIX B HACTOsEH paGoTte KpucTai-
JHYECKHX CTPYKTypax JBYyXBaJleHTHAs NJaTHHA 06pasyer ueThipex-
KOOPAHHALHOHHEE TJIOCKOCTHbIE KOMIJEKCHI, & YeThIPeXBATIeHTHAS —
IIECTHKOOPAHHAIHOHHbIE OKTa3APHUECKHE KOMILIEKCH.

Tounocts onpenenenuss mMexatoMublx paccrosinuit Pt — Cl (0,02—
0,03 A) u ocoGenno Pt — Br (0,01—0,02 A) B HCC/€IOBAHHBIX HAMH
CTPYKTYPaxX IO3BOJIAET OOGCYXKIATh 3aBHCHMOCTH 3ITHX ]aCCTOAHHI
oT a¢pderTa TPaHCBIMIHMS.

B pesyanrare CTpYKTYPHBIX HCC/AELOBAHHH COELWHEHHH I1ATHHBI,
COZlepaKaINX STUJIEH, BBISIBUJIOCH C TOHOH OMPEASNEHHOCTHIO, YTO 3¢-
deXT TPAHCBJIMAHUS CKa3blBaeTCS HA MEXKATOMHBHIX pACCTOSHMAX B
rKommiexcax. C yBeqauuenueM TpaHcdhdeKTa BO3PACTAIOT H MEKATOM-
Hble PacCTOSIHHSI MEKAY LEHTPAJBbHBIM 4TOMOM H J1aGH/IN30BaHHBEIM
aJIeHAOM,
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Takum 06pasoM, CTPYKTYPHbIE HCCIEOBAHHA C INOJHOH ompefe-
JIEHHOCTBIO OOHApYXKHBAIOT, YTO 3(Q(EKT TPaHCBJIHAHHA 3aBHUCHT OT
OTHOCHTEILHOH MPOYHOCTH CBfseil, a He CBA3aH TOJBKO ¢ KHHETHKOH
XHMHYECKHX peakilui.

Paccrosiuust Pt — Br = 2,52 A u Pt —Cl = 2,42 A no xoopau-
nate CeH,; — Pt — [ 3H2UUTEBHO OTJIMYAIOTCA OT aHalOrMYHBIX pac-
CTOSIHMII B XJIODAMMMAUHBIX COEJMHEHHSX, a TaKKe OT CyMMBl KOBa-
JeHTHBIX DaIHyCOB, UTO CBHAETE]BLCTBYET 00 OUEHb CHJBLHOM TpaHC-
BJUSHUHE MOJEKYJbl STH/JEHa, KOTOpOe HAMHOIO MNDEeBBUIAET TPaHC-
BAMSIHUE KHCJIOTHEIX OCTATKOB.

CpaBHende HaBJEHHBIX MEXKATOMHBIX paccrosiuuii Pt — I, rae
I' = Cl, Br B coemunenusix K[PtNHsCls]-H20 n K[PtNHsBrs]-H20
C YYETOM pPAasJiyHs B TOYHOCTH OLEHKHM KOOPAHHAT aTOMOB TOKA3bl-
Baet, yTo paccrostius no koopaunatam NHs — Pt —TT'u I — Pt —T
3aMeTHO He naMeHseTcsd. Ha 3ToM OCHOBAHMH Mbl IPHXOIHM K BLIBOLY,
yTto pasnnune B Tpancsausgauy NHs u I (Cl, Br) sHauntensuo mesbine,
yeM pasJHYHe B TPAHCBJIHAHHH KHCJIOTHBIX OCTATKOB M MOJEKYJIbl
3THJIEHA. )

Paccrosinne Pt — Cl = 2,34 4+ 0,02 A B COENHHEHHH
Kz[Pt(NO2)sCls] cBHIere bCTBYyeT He TCGJABKO O TOM, 4T0 HHTPOIPYI-
fla B COeAMHEHHSX YETHIPEXBAJEHTHOH TUIATHHBI He TIPOAB/AET 3HA-
YHTENLHOTO TPAHCBIAUSHHS, HO II03BOJSIET BBICKA34Th THMNOTE3Y O
TMPHYHHAX 3TOTO OTJHYHSI OT COeIHHEHHH IBYXBAJEHTHOH IUIaTHHEBL
(cM. BeimIE),

r

BbIBOJbI

Onpe/enieHsl ATOMHBIE CTPYKTYPhl BOCHMH KOMIIJIEKCHBIX COeAHHE-
Hufl JBYX- W YeTHIPEXBAJCHTHOH NJATHHBI M NOJYYeHbl [JAHHLIE MO
Me:KATOMHEIM paccrostHuam. Onpejgeneno ~ 150 KoopAuHHATHEIX T@Ia-
pPamMeTpoB.

OCHOBHBIE BBIBOJIbI, BHITEKAIOLIHE H3 PACCMOTPEHHS] ITOTO MaTepuasna,
MOKHO C(HOPMYJHPOBATh CJEAVIOUIHM 00pasoM:

1) Tlokasana  reHeTHuecKasi CBfI3b  CTPYKTYPH ILHC —
[Pt(NH3)2Cls] ¢ pamee mnccieIoBaHHEIM TpaHC-H30MEPOM.

2) Ompeneneno paccrosiane Pt — Br = 2,39 A B Gpommiaroare
Kanug,

3) YcTadoBiMeH XapakTep M3MeHEHHEl CTPYKTYP MOHOTHIPAToB
K[PtNH:Cls]-H20 u KIPtNH3Brs]-H:0 no cpasrenuio ¢ GesBofHol
consio  K[PtNHsClsl.

4) TlokasaHo, 4TO TOYHOCThL ONpene’eHus paccrosiHuil Pt — I, rue
I' = Cl, Br no koopaunaram ' — Pt — I' u NHs — Pt — I’ B momo-
rugpartax K[PtNHsl3].-H:0 ne nospo/ser cfenaTh 0JHO3HAYHOIO Bbl-
BOA O HX pazJIHUHH.

5) Ilokasamo, uto crpykrypsl coenunennii K [PtC:HaCls]l-H:0
u K[PtCaHiBrs] . HaO reHerHueckH CBA3aHLL €O CTPYKTYPHBIM THIOM
XJIOPIJIATOATA KaJlud.
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6) VYeranosraeno, yto B coeguHenuax K[PtC:Hals]-HO u we-
[PtC:HaNH3Br:] paccrosinne Pt — I no koopaunare Ca:Hys — Pt — T
3HAUNTeThHO O0JblIe aHajJorHyHoro no Koopiunate I — Pt — T,
YBesnnueHHe pPacCTOSHUA OOBICHIETCS CHIBHBIM TPAHCBJIHSHHEM MO-
JeKyJbl 3THIeHA. Tem caMBlM TOKa3aHo, UTO TPAHCBJMSHUE HMEeeT He
TONBKO KHHETHUECKYIO, HO H TEepPMOJHHAMHUYECKYK TPHPOLY.

7) BriepBble 3KCHEPHMEHTAJNLHO YCTAHOBIEHO, UTO aTOMBI yIJepoia
MOJIEKYJIBl 3THJEHd B COGLHHEHHSIX IIJIATHHBL PACIOJIOMEHB! B ILIOCKO-
e neprneHaukyaspuoii rpynne [PiTs] u Haxopsitest Ha ofHHAKOBBIX
pacctosiuusax ot atoma naatuhsl [Pt — C = 2,26 A). Takum o6pason,
cBasb Pt — CeHu gaBnsiercss TpexueHTpoOBOL.

8) Iloxasano, urto coeguHenue Ka|Pt(NO:):Clsl wmoxuo onucars,
KaK anajtor crpysrypuoro tunma PbCle. DToT cTpyKTypHBIH THIT B KOM-
IJIEKCHRIX COEJHHEHHSIX BCTPEYAeTCs BrepBhle.

9) YecrauoBJeHO, UYTO JUIS COETUHEHH ILTATHHB KOH(HIYpPALUIs
anrporpynne caeayiomas: N—0= 1,234, a yron 0 — N — 0 =128°,

10) Tloxazano, uro paccroanne Pt — I' mano namengercsd noe Koop-
juHate X — Pt — T, eciu X = I', NHs, NO: u cunsso usmessercs
ecan X = C:Hio Tem camblv ycTaHOBIEHO, 4TO pasiHdyde B TPaHC-
pausguut NHsz u T (Cl, Br) 3HauuTe/bHO MeHbUIE, UeM pas/iHulie B
TPAHCBANAHHE KHCJAOTHBIX OCTATKOB M MOJEKYJbl ITH/EHA.
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