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N3omepua KC

U3omepuen HasblBaeTCcsa Takoe S$BMEHWE, KOorga BeLLEeCTBa,
UMeKLMe OAOUMHAKOBLIN cocTaB, o0bnagalT pasfMyHbIM
CTPOEHUEM W1, crnegoBaTenbHO, pasnnyHbIMKU cBOUCTBaMU. B
XUMUN KOMMMEKCHbIX COeAUHEHUN J3TO SBfIEHUEe BecCbMa
pacnpocTpaHeHo. Pa3snnyaloT reoMmeTpuyeckyto, onTUYECKYIO,
rMapaTHy, NOHN3AUNOHHYIO N ApYyrve Buabl USOMepun.

eomeTpuyeckas nsomepus

[eomeTpuyeckad  U30MepUa  KOMMJIEKCHbIX  COeOUHEHUU
HabnogaeTca B Tex crnydasx, korga nmraHabl BO BHYTPEHHEN
cepe pacnonaratoTcsa MO-pa3HOMY OTHOCUTENIbHO AOpyr
gpyra, 4ucrno UM30MepoB, T. €. YUCNI0O BapUaHTOB
PacnosfioXXeHns nuraHaoB, 3aBUCUT KaK OT CTPOEHUs
KOMMMNEKCHOr0O  COoedMHEeHMsl, Tak U OT  KOoJfnyecTBa
HeoOHaKOBbIX NraHOoB.



OkKTasgpunyeckme KOMMreKcbl

Ecnu Bce 6 nuraHOgoB 0gMHaKOBbI, TO OTCYTCTBYET BO3MOXHOCTb
Pa3fIMYHOrO PacMoNnOXEHNS NMUraHaoB NO OTHOLUEHWUIO ApYr K
apyry, T. €. reoMeTpuyeckne unsoMepbl B TaKOM criyyvae
CYLLECTBOBATb HE MOryT. OTOT BbIBO MNOSIHOCTHLIO COrnacyeTcs
C ONbITHbIMM AaHHbIMW. O cux nop, OENCTBUTESIbHO, He
M3BECTEH HW OOMH Ccnyyan TreoMeTpPUYeCcKon Un3oMepUn
KOMMMNEKCHbIX  COedUMHEeHMN  Tuna MeA6 (Me —
KomnnekcoobpasoBaTenb, A — nuraHa).

3amMeHon ogHoro nuraHga A Ha gpyron nuraHg B nony4vaem
koMnrekcHble coeanHeHus Tuna MeA B. CoBepLueHHO SiCHO,
YTO He3aBUCUMO OT TOro, B KakOW BepLUMHE OKTaldpa
OCyLlUeCcTBfieHa 3amMeHa, nonoxeHne nuraHga B no
OTHOLLUEHUIO K OCTaribHbIM NATW nuraHgam A Ooyoert
COBEPLUEHHO ONHaKOBOE. [TloaTomy KOMMNMEKCHbIE
coegvHeHust Tuna MeA._B, Hanpumep, HUTponpyccua-uoH
[Fe(CN) NOJ]* wn pgpyrue cxoqule C HAM UOHblI HEe WMeIT
reomeTpmquKmx N30MEPOB.



OpaHako, ecnn B OKTasgpu4eckoM KoMnrekce asa nuraHga A 3amMeHeHbl Ha nuranabl B, To
BO3MOXHbl [Ba Pas3fiMYHbIX PacronoXeHna nuraHgoB ApYr OTHOCUTENbHO Apyra.
[MosTomy KkomnnekcHble coeauHeHuss tuna MeA B, umetor 2 reomeTtpuyeckunx
nsomepa. Ecnu oba nuranga B pacnonoxeHbl pﬂnom TO Takoe coeauHeHune
Ha3blBaeTCA LNC-M30MEPOM, ECNU Xe nuraHabl B pacnonoXxeHbl N0 pasHblie CTOPOHDI
OT KoMMJiekcoobpasoBaTersi, TO TPaHC -M30MEPOM:
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yuc-A30OMep mpahc H30Mep

3HaunTENbHbIN BKNAA B U3YYEHNE TakUX COeANHEHUIN caenaH COBETCKUMN XUMUKaMU, N B
nepsyto oyepeab WN. WN. UepHseBbim 1 ero cotpyaHukamu. Hanpumep B 1950 .
COBETCKMMN XUMMKaMK BbISTO CUHTE3MPOBAHO NepBoe coeanHeHne Tuna Me ABCDEF:

[Pt (NO,) I Br CI (NH,) (C,H,N)]



[mopartHaa nsomepud

[lpyymHON runagpaTHOM U3OMEPUN HABMAETCA HeoOAMHaKoBOe
pacnpenernieHne MoOJiekyn BoAbl MeXay BHYTPEHHEU W
BHewWHen cdepamn. Hanpumep, B crnyvyae xnopuaa
TpexBarieHTHOro XpomMa U3BECTHbI crieayloume Tpu rmaparHbIX
nsomepa:

[Cr(OH,)]Cl,  [CrCI(OH,)]Cl, H,O [Cr CI(OH,),ICI 2H
JdONONETOBLIN CBETI0-3€NEHbIN TEMHO-3€ef1eHbIN

B TOM, 4YTO M30MeEpPLI UMEIOT UMEHHO Takne doOopMyIbl, MOXHO
ybeanTbCs, OeUCTBYS HUTPATOM cepebpa Ha MX XonogHble
CBEXENPUroToBfiEHHbIE U NOAKUCNEHHbIE a30THOW KNUCMNOTOW
pactBopbl. B cnyyae dpmonetoBoro nsomepa ocaxgaeTcs BeCb
X110p, B Cliyd4ae CBETMNO-3€e/IEHOro — 2/3 N B clly4ae TEMHO-
3eneHoro — 1/, cogepxallerocsi B CoOefMHeHnm Xnopa.



MloHn3aumnoHHaa naomepus

[lpyymnHOM 3TOrO0 BMOA W3OMEPUN HABMSETCA HeoaMHaKOBOE
pacnpeneneHne KNCNOTHbIX OCTaTKOB MeXay BHYTPEHHEWU U
BHeWHeN cdepamu. VMoHM3aALUMOHHbIE U30MEPbI U3BECTHHLI,
Hanpumep, ona coegunHeHus CoBrSO4 —SNH3:

[CoBr(NH,).]SO,  [CoSO,(NH,).]|Br
KpacHO-JUOMETOBbIN KpaCHbIN

Hutpatom cepebpa n3 pacrtBopa KpacHO-dMONEeToBOro
nsomepa ocagutb Opom He ygaetcd. Xnopuaom xe bapusd
NOSIHOCTLID OCaXdakwTcA BCe coaepXalluecsas B 9TOM
coeaNHEHUN NOHbI cynbdaTa. B cnyyae KpacHOro msaomepa
HabnogaeTca  NPOTMBOMNOMOXHOE  ABNEHWEe:  HUTPaTOM
cepebpa ocaxgaeTcs BeCb coaepXalumcs B COeauHeHUn
bpom, a xnopugom Oapua ocaanTb WOHbI CyrbgaTta He
yOaeTcs.



ConeBas nsomepus

Takasa nsomepua HabnogaeTca B criydasx, Korga nuraHg
OCYLLECTBNAET CBA3b C KOMMNeKkcoobpasoBaTenem
NOCPEACTBOM HECKONbKUX BXOOALWMX B €ro COoCTaB
aToMOB. B kayecTBe npmmepa MOXHO yKka3aTb Ha:

xenTbin [CoNO, (NH,) ]CI, 1 kpacHbIn [CoONO (NHs) ]CL,.

B nepBom cny4dae nmeetca xummnyeckaa ceda3b N — Co, BO
BTopom O—Cao.



KoopanHaunoHHaa nsomepus

CyLLIHOCTb €€ siCHa 13 cneayroLwmx NpMmepos:
Co(NH,),] [Cr(CN),] 1 [Cr(NH,) ] [Co(CN), ]
Co(NH,),] [Cr(C,0,),] M[Cr(NH,) ] [Co (C,O,).]
PtCI(NH,),] [PACI,NH_] 1 [PACI (NH,).] [P+CI NH.]




CnocobHOCTb aTOMOB pPa3fNYHbIX ASIEMEHTOB K
KOMMNEKCOODpa3oBaHMUIO.
YctondmBocTtb KC.

[TpoYHOCTL obpasyemblix KOMMJIEKCHbIX coeuHEHNN
onpenensieTcs npexae BCEro npupoaou NOHa-
KomnnekcoobpasoBaTtensa u nuraHga. Hambornee BaXXHbIMU
XapaKkTepucTukamum LeHTpanbHOro atoma ¢ 3TOU TOYKN 3PEHUS
SABMAIOTCH CTeneHb OKUCIEHUA, pa3Mepbl, 3fIEKTPOHHAas
CTPYKTYpa, nonspusyoLlee OencTBeme,
anekTpooTpuuaTernbHOCTb. CTabunbHOCTb XenaTtoB 3aBUCUT
OT TEX XXEe XapaKTEPUCTUK nuraHga v, Kpome Toro, oT npmpoAbl
atomMa nuraHga (OOHOPHOro artoma), 4epes KOTopbIU
OCYLLIECTBNAETCHA CBA3b C LEeHTpanbHbIM aTOMOM, N CTEMNEHU
ero nonsapusyemMocTn, YyBennymBarLWEencd npu Hannymu
OBOWHbLIX cBsA3en B Monekyne. KoopanHauMoHHOE 4KUcro
UEeHTpanbHOro  atomMa, CTEPEOXMMUA U MPOYHOCTb
obpasyeMblX  KOMMIIEKCOB  OMNpedensitoTcss  3TUMU  XKe
XapakTepucTukamu.



iccnenoBsaHne 3aBMCUMOCTUM YCTOMYMBOCTM KOMMIIEKCOB OT
BENMYUHbI 3apsada UeHTpanbHbIX aTOMOB, MMEIOLWUX MPaKTU4YEeCKn
OOVWHAKOBbIM MOHHbIM paguyc, NO3BOMNMMNO YCTAHOBUTb, YTO, YeM
BblLLE NONOXUTENBbHbLIN 3apsig, TeM, bonbLue NPOYHOCTbL KOMMIeKca
Ons O4HOro M Toro Xe nuraHaa. MisameHeHne npoYHOCTW KOMMJeKca ¢
N3MeHeHNeM 3apsa B cnyyae LeHTpanbHbIX aTOMOB C 3aKOHYEHHOU
BOCbMUW3MNEKTPOHHOW 060NOYKON, MO AaHHbIM  AUMMUPCKOrO,
NPOMCXOOUT HACTOSIbKO 3aKOHOMEPHO, YTO BO3MOXXHO HaXxOoXOeHue
HEN3BECTHbIX 3HA4YeHUW KOHCTAHT YCTOUMYMBOCTU HEKOTOPbIX
KOMMnekcoB nytem actpanonaumn. OgHako WMHoOrga Takas
3aKOHOMEPHOCTb HapyllaeTcs, 4TO CBA3aHO, B 4YacCTHOCTW, C
obpa3oBaHNEM TT-CBSA3EN MeXay NUraHaom 1 LeHTpanbHbIM aTOMOM.

Ha ocHoBaHuK IKCNepnMeHTaribHbIX AaHHbIX N TEOPETUHECKUX
npeanocblJTIOK Obl10 MOKasaHo, 4TOo yCTOVIHMBOCTb KOMIMJ1eKCa C
U3IMEHEHUNEM painyCa LUEeHTPAaJIbHOINro atoMa MOXET YBEJINYNBATbCH,
YMEHbLIAaTbCA UITN NPOXoaANTb Yepe3 MakKCUMYM.



[1pakTnyecku CYLLECTBYIOT HeKoTopbIe
onTUMarlbHblE COOTHOLLUEHUS pa3MepoB
B3aMMOAENCTBYHOLLINX areHTos, KOTopble
obecnevymnBaloT MaKCUMarlbHYH0 YCTOMYMBOCTb
KOMMNMeKca nNpm NpoYunx paBHbIX ycnoBusx. Tak, B pagy
9TUNEHOWAMUHTETPALIETATOB LLIENMOYHO3EMESbHbIX
METarnnoB MaKkCMMasribHOW YCTOMYMBOCTbIO Obragaet
KOMMNMNEKC Kanbuusd, B pAay nepexogHbiX MeTannoB —
MeOu WnnM  XKenesa, B pagy penkoseMenbHbIX
3reMeHToB — nTeuus.

Koppenauna mexay yCTONYMBOCTbLIO KOMMIIEKCOB
N pasmMepoM MOoHa MeTanna ansg o6ornblloro 4vucrna
nuraHgoB NO3BOSINSIA BbIABUTb «€CTECTBEHHbIE PAObI»
nameHeHns npoyHoctn KC Ona HeKoTopbIX rpynn
POACTBEHHbLIX KATUOHOB C OANHAKOBbLIM 3aPsi0M.
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3aBUCMMOCTb KOHCTaAHT YCTOMYMBOCTU Kommnrekcos JSOTA
(1) N 2-OKCUITUNITUNEHONAMUHTPUYKCYCHOWN KUCNOThI (2)
OT aTOMHOIro Homepa 1 BenUYMHbI BTOPOro noteHuuana
noHn3auum (3) ueHTpanbHOro atoma



OTO 0OCODOEHHO XapakTepHo  Ans WenovHbiXx  (Li™>Na®
>K*™>Rb™>Cs™) n

LLlenoYyHo3eMenbHbIX (Mg?t > Ca?* > Sr?* > Ba**) n HekoTopbIX d-
9NIEMEHTOB

nepBoro nepexoAHoro nepuoaa Mn?*< Fe?* < Co?*< Ni** < Cu?*< Zn
+

Tak Ha3blBaeMbin pag VipeuHra — Bunbamca — Aummupckoro.

amMeHeHne yCTOMYMBOCTU KOMMIEKCOB B KaXOoM U3 pAgoB
MOXET ObITb OOBSACHEHO HA OCHOBAHUWN 3MNEKTPOCTATUYECKOMN
Mo4enu ¢ y4eTOM U3MEHEHUA SHTPOMNUM B BOAHbLIX pacTBOpax.
Tak, 3akoHoMepHOCTb MpBnHra — Bunbsamca — AumMmMnpckoro
Ons psga afieMeHToB C d-3fiekTpoHaMm NepBoro nepexogHoro
nepuoga WHTEpPrnpeTupoBaHa Ha OCHOBaAHWU Koppensuuu
NPOYHOCTM KOMMMEKCOB CO 3HAYEHNAMMN BTOPbLIX MOTEHLMANOB
NOHU3AUNN LUEeHTpanbHbLIX NOHOB N UX UOHHLIMW paanycamMmu
(puc.), a TaKke Ha OCHOBaAHUU TEOPUMN KpUCTaNIMYECKOoro
nons.



B 3aBucMmMocTu o1 TMNa paccMaTpuBaemMoro Mmetarnia Nn3AMeHAEeTCA CNOCOBHOCTb €ro
npenmywleCcTtBeHHO KoopamHunpoBaTtbCA C aTtOMaMuM a30Ta, KUCIopoda Wit cepbl,
KOTOpblE ChnyXaTt HenocpeaCTBEHHO [OOHOPHbIMM aTtoMaMn B MNoAdaBJIAOLLEM
OONbLUIMHCTBE KOMMMNEKCHBIX COEAUHEHUN.

HanpaBneHHOCTb CBSI3eM MOHA MeTanna B NPOCTpaHCTBE OOYyCNoOBMMBaETCA €ro
9NEKTPOHHOW CTPYKTYPOW 1 TUNom rubpunamnsaunn. B pesynsrate nepepacnpeneneHuns
9JIEKTPOHOB MO 3HEPreTUYeCKUM YPOBHAM MOTYT BO3HWKHYTb, Hanpumep, YeTbipe
9KBUBaAmNeHTHble rMbpuaHble opbutann, HanpaBneHHble K yrnam TeTpasgpa unu
KBagpara, unn wectb opbutanen, HanpaeBneHHble K yrnam oktasgpa. B nepBom
cliyyae K. 4. 4, BO BTOPOM — 6.

[na npumepa paccMOTPpUM KOMMMEKCHOE CoeAUHEHNE C KOOPANHALNOHHBIM YMUCIOM
wecTb. CornacHo MeToAy MOMEKYNsApHbIX opbutanein, LWecTb 3KBMBANEHTHbIX
CBsI3bIBalOLLMX opbuTanen MoryT ObiTb 0Opa3oBaHbl y 3NeMEHTOB NepBoro 60MbLLIOro
nepuoga npu dsp® mmbpuamnsaumn. Tak, Ana uoHa kobGanbrta (lll) xapakTepHa
cnepaywLlas kKoHdurypauus: 3d° 4s°

[Mlp B3auMOOENUCTBUM KAaTUOHaA C NMraHgoMm, HanpuMmep cC
aTuneHgmnamuHTeTpaykcycHoun kucnortom (O TA), Monekyna aToro rekcageHTaTHoro
KOMMSIEKCOHAa MOXET MpeaocTaBuTb Ana obpas3oBaHMs LLIECTU CBSA3EN LUECTb nap
3NEeKTPOHOB. NoH kobanbTa npegocTaBnsieT 3TUM SNEKTPOHAM LLUECTb 3KBUBANEHTHbIX
opbutanen B pesynbrate cregylowen  neperpynnupoBKU:  d-3MNEKTPOHbI,
HaxoOMBLLUMECH KaXXObl Ha CBoen opbuTtanu, cnapuBaroTcsi, ocBoboXaasi Npu 3TOM
ans rmbpuausaumm ase d — opdbutanu.



B pesynbraTte wecTtb CBOOOAHbBIX opOuTanen NpUHUMAalOT 3NEKTPOHBDI,
obpasys LecTb OKBMBANEHTHbIX MOPUAHBLIX CBA3EN d’sp°.
OkoHYaTenbHoe pacnpeneneHme aNeKTPOHOB NPeACTaBNEHO HUXKE:
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Jd 45
Hit HHH (] T
B paccMOTpeHHOM npumMepe B rmbpuamsauumn yv4acTteyioT d-opbutanu
boree HM3KOro rnaBHOrO 3HEPreTUYECKOro YPOBHS (n = 3), YEM s-U p-
opbutann (n = 4). Takue Komnnekcbl — (n — 1) d’nsnp® — HasbIBalOT
HU3KOCMNHOBbLIMW. [N KaTMOHOB C K. Y. 4 HU3KOCMUHOBBLIM
KOMMJ1eKcaMm COOTBETCTBYET rmbpuamnsaums dsp? n ds.

Hwn3kocnnHoBbIE KOMMNIEKCHI ABMAAKOTCA Hanbdornee yCTOMYNBLIMU, YTO
0OBbACHAETCSA NPOHUKHOBEHNEM OBYX (ON5 K. Y. 6) UM ogHOW (4ans K.
Y. 4) nap 9fekTpoHoB Ha bOonee rmMyboknn (HU3KMK), a
cnegosartesicHO, N 6ornee yCTOMYMBLIM QHEPreTUYECKUN YPOBEHb
aTomMa-akuenTtopa.



[MlapamarHuTHas  BOCMPUMMYMBOCTb  TakMX  KOMIMMEKCOB B
pesynbrate YMEHbLUEHUSI Yucna HeCNapeHHbIX JNEeKTPOHOB
yMeHbluaeTcsl. B HekoTopbix criyvasix BcCneacTtBuMe  MOJTHOro
crnapuBaHUA BCEX ONEKTPOHOB d-YPOBHSI KOMMMEKCbl CTAHOBSATCH
avamarHuTHeiMu. Ecnn pacuwienneHve Kpuctannuyeckum Morem
HEJoCTaTOMHO, 9MNEKTPOHbl He chapuBaloTcs, rMbpuamsaums npu
9TOM MPOUCXOAUT 3a CYET s-, p- U d-opbUTanen OOHOro rMaBHOrO
9HEPreTUYecKoro YpoBHs, HaNpumMep nsnp nd?, T. €. sp>d’. [loaoOHbIe
KOMMMEeKCbl Ha3blBalOTCHA BbICOKOCMMHOBBLIMU  (d-3NIEKTPOHbI  He

CrapeHsbl).

Bo3moxHble Habopbl rMbpuaHbiXx opbutanen, onpegensawoume
EOMETPMYECKYID KOHpUrypauuto Mosekynbl npu obpasoBaHuu
KOOPAWHALMOHHbIX COEANHEHNI, NPpUBEaEHbI B Tabn. 1.

Kak npaBuriio, KOMMIEKCbl C K. Y. 4 UMEKT NIockoe unu
TeTpasgpuyeckoe CTPOeHue, C K. 4. 6 — okTasgpudeckoe. OgHako
ONA KOMMMEKCOB nepexodHbiX MeTannoB 4acTo HabniogarTtcs
NCKaXXEHUS 3TUX KOHUrypauui, 4YTo CBSA3aHO C Hannynem B
KOMMJIeKcax YacTUYHO 3anosiHeHHbIX d-opbuTtanen.



JIunelinas Ag', Hg"
3 sp? TpeyronbHast As 3F
4 dsp? Ksanparnas Terpasip Pd**, Pt2+, Au®, Cu2*, Ni*+
sp’ Ni2", Cu’, Be2+, Zn2* Cr6+, Mo6+
5 dsp’ TpuronansHas bunubunupamuaa Mo5+, Ta5+
6 sp’d? OxTasp Pd4*, Co3+, Ir3+, Pt4+, Mo4+, W4*

Tabnuua 1. 'mbpramnsaumsa n NPoCTPaHCTBEHHbIE KOHJMIypaunm ans
KOMIMEKCOB, LeHTparibHble aTOMbl KOTOPbIX MMEIT KOOPAWUHALMOHHbIE YMca OT
2 00 6.



3aBMCMMOCTb MPOYHOCTM KOMINEKCOB OT CBOWCTB suraHga MOXHO
paccMaTtpuBatb C OBYX TOYEK 3pEHMA — BIUSHUS Npupoabl JOHOPHOro
aToma 1 ahheKToB, CBA3aHHbIX C 0OpasoBaHmeM LuknoB. lNpupoaa nuraHaa
B TAKOW Xe CTEMNEHN, KaK N LEHTPANbLHOro atoma, onpeaenseT yCTondnBoCTb
KOMIMSIEKCHOIO  COEeAUHEHMUS. Ha npo4YyHOCTb KOMMMEKCOB BRUSAIOT
crnepywouwme daktopebl.

ONEeKTPOCTaTUYECKMNE XapaKTePUCTUKN (3apsaa, paanyc) JOHOPHbLIX aTOMOB U
AVMOIbHBIA MOMEHT KOOPAUHUPYEMBIX rpynn. Yem Bbille 3apsag U MeHblue
paguyc [OHOPHOro aToma, TEM MpOYHEee COOTBETCTBYHOLUUIN KOMMIEKC.
[IpoYHOCTM KOMMMeKkca crnocobCTBYET Takke Oonbluas Monsapu3yemMocTb
nvranga, Kotopas yBenMunBaeTcsl B COOTBETCTBMM CO CrieayoLmMM psaom
[IOHOPHbIX aTOMOB

O < N < S < Se. Hannune OBOMHbIX CBA3EN B NUraHae Takke yBenvyunBaet
ero nonsipu3yemMocTb.

TEeHOEHUMA OOHOPHbIX aToOMOB furaHga K obpasoBaHUIO CUrmMa-CBA3EMN.
Peannsauma nu-cBaAsen crnocobcTeyeT euwe Oonbllen MNPOYHOCTU
KOMIJ1EKCOB.



Ha [OoHopHble cBOWCTBa KOOPAWMHUPYEMOro artoma
OKa3blBaeT BMUSAHME BCA MOsiekyna nuraHga. Tak, atom asoTa
B reTepouUNKITMYECKUX aMUHaxX nepenaeT 3NIEKTPOHHYK napy
KaTUOHY-KOMIMIieKkcoobpasoBaTenio TpyaHee, YHeM B aMMUaAKe.
OTTarMBaHue 3nekTPoHOB OT NUraHga K KaTUMoHY MOXET ObITb
3aTpyaAHEHO BCneagcTeue MHOYKUMOHHOIO 9P eKTa,
co3gaBaeMoro BBedEHHbIMM B MOMEKyny  nuraHga
ANEKTPOPUNIbHLIMN 3aMECTUTENAMU, N, HAKOHEL, OONbLUYIO
pOnb NpPU KOMMNIEKcoobpa3oBaHUN WUMEET CTEPEOXUMUSA
nuradga B Uesnom.

HeCOMHeHHYIO posfib Urpaetr M BO3MOXHbIN npouecc
LMKnoobpasoBaHusd B criyyae NoNMAEeHTaTHbIX
KOMIMIIEKCOODpa3yoLmMX peareHToB, K KOTOPbIM OTHOCSATCA U
KOMMMNEKCOHbl. OTNNYnTENbHON OCODEHHOCTHIO 0Dpa3yeMblX
Npu 9TOM XenaTHbIX KOMMMEKCOB HABNAETCsA ux Oonbliag
TepMmogmnmHamMmmnyeckasa yCToM4YnBOCTb.
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