§ 1. KoMnneKkCcHbIe COeANHEHMSA.
KoopaunHaluunoHHas Teopusa A. BepHepa.

KomnnekcHble coeAnHeHUN NPeACTaBAAOT CO60V Hanbonee 06LWIMPHLIA U pasHoo6pas-
HbI KNacc HeopraHWYecknx CoeuHeHUN. K HUM NpuHagnexart Takke MHOTMe MeTannoopraHHye-
CKHe coeluHeHNA. EOﬂbLIJyIO ponb B oroxXumMnn un QJI/I3VIOI'IOFI/II/I NrpatT KOMNNEKCHbIE COEANHEHNA
BIrraMmvHOB (Hanpumep, B), remorno6uHa, xnopodunna H ap.

CoefiMHeHs, B KOTOPble BXOAAT CMOXHbIE HOHbI, CMNOCOGHbIE CAMOCTOATENIbHOTCYLLECTBO-
BaTb Kak B KpUCTa/Nle, Tak H B pacTBOPC, Ha3blBalOTCA KOMM/IEKCHBIMW COeAMHEHUAMM. 1 akoe
onpefeneHve NPYMEHUMO NLLb B U3BECTHLIX MPefenax, OHO He OXBaTbIBAaeT COEAUHEHMIE TUNA He-
anektponutos, Hanpumep [N10 0 )4] 1 NOA06BHbLIX eMy, MOITOMY He ABNSETCA NOMHbIM.

B Monekyne KOMNIEKCHOTO COEAVHEHMNS Pa3INYa0T CefyioLe CTPYKTYPHbIE 3/IEMEHTHI,
MOH-KOMM/ekcoobpa3osare/b, KOOPAMHUPOBaHHbIE BOKPYT HEr0 MPUCOeAMHEHHbIE YacTuLbl - n-
raHgbl unm a;Lri*lbl|,| coctaBnswoLMe BMecTe C KOMMIeKCoo6pasoBareneM BHYTPEHHIO KOOpAM-
HaUVOHHYIO cibepy, 1 OCTanbHble YacTWLbl, BXOASALLME BO BHELLHIO KOOPAWHALMOHHYIO cthepy
Mpy pacTBOPEHNN KOMMNEKCHBIX COeAUHEHNA IMraHabl OCTaloTCA B MPOYHOI CBA3N C MOHOM-
KOMMAeKco-o6pasoBaTenieM, 06pas3ys NOYTU He ANCCOLMUPYIOLNIA KOMMICKCHbBIN HOH.

[Co(LU 3)560,]1Br [CoCbIH3)%604]+ + Br
KOMIVIEKCHBIA MOH  VIOH BHELLHe odepb!

B 1893 r. A. Bepmep ony6avMKoBan OCHOBHble MOMOXEHMA TEOPWUU, KOTOPYHD HasBan Ko-
OpAMHaLMOHHOI. COrnacHo aToi TeopMKU MONEKya KOMMIEKCHOTO COefMHEHNA COCTOUT U3 KOM-
HNEeKcoo6pasoBaTC/iH - LEHTPaSIbHOr0 HOHA, KOTOPbIA 06bIYHO NeceT MONOXMUTENbHBIA 3apsf.
OKONoO Hero KOOPAWHWPYIOTCA MOHbI C MPOTUBOMOMOXHLIM 3apAA0M WAWN MONAPHbIE MOMEKYbI,
Ha3sblBaeMble NUraHgamu UAn agfeHaamu. BepHep NpenoXun B KaXAOM KOMMNEKCHOM COefuHe-
HUW pasnnuath ABe KOOPAUHALUOHHbIE Cepbl: BHYTPEHHIOK H BHELLHIOH.



BHYTpeHHSAA cdep:* KOMNIeKCHOro COeAMNHEHWS eCTb COBOKYMHOCTb LiEHTPasbHOro aroma
n nnradgos. Mpu 3anucy cocTaBa KOMMEKCHbIX COEAUHEHN MPUMATO LieHTpa/bHbI aToM BMecTe
CO BCEMW MOHaMW M MONeKynamu, BXOAALWMMK BO BHYTPEHHIOK ciepy, 3aKkniouaTb B KBajpaTHble
CKOGKM BHe CKOBOK OCTalTCA NULWb HOHbI BHELIHeW Cdepbl, HeNTpanusytowmne 3apas KoMnaekc-
HOTO MOHa; B Psfe KOMMMEKCHbIX COeAUHEHWI BHELHAA cepa MOXEeT OTCyTCTBOBaTb. VOHbI
BHeLLHeli chepbl CBA3aHbI C KOMMNEKCHLIM MOHOM MOCPECTBOM MOHHO CBA3M.

VIMEHHO BHELUHME WOHbI MPW PAcTBOPEHUN KOMMIEKCHOFO COeAWNHEHUS B BOAE NErko OT-
LEeNNSITCS H HAXOAATCA B PaCTBOPE CaMoOCTOATENbHO, 06YcNaBanBas (COBMECTHO C KOMMIEKCHbLIM
MOHOM) €ro 3/eKTPONPOBOAHOCTL. JIUraHAbl BHYTPEHHeW KOOpAMHALMOHHOMN ciepbl CBA3aHbl C
LIeHTpabHbIM aTOMOM HACTO/IbKO MPOYHO, YTO, MO METKOMY BbIpaeHUI0 BepHepa, CMOBHO «umcye-
3al0T» BHYTPW KOMI/IEKCa, He MpOsiBAss Ce6s HU B aHAIMTUYECKUX PeaKLmMsX, HM B 3MeKTponpo-
BOJAHOCTW pacTBopa. VIMEHHO MO3TOMY, KOMMJ/IEKCHbIMW BepHep HasBasi COefuMHeHUs, yCToii-
umBble B paclBopax H He NPOSIBASAOLLNE CBOWCTB WCXOAHbIX ANS1 HUX COEAMHEHWUW MEepBOro
nopsigka.

Takum 06pa3oM, MONeKyna KOMMIEKCHOrO COeANHEHNS COCTONT U3 BHYTPEHHEN KoopAu-
HaLMOHHOW cepbl, 3aKN0YaeMoli B KBafpaTHble CKOOKMW, N BHELUHEeN KOOpAMHAaLMOHHON cde-
pbl. BHYTpeHHss chepa MOXET BblTb KATUOHOM U aHMOHOM, Hanpumep [Cr +1-bO)6/UC1A, [Co3*
(bIHD)5C]'4C 1; - kaTMoH-kKoMnnekebl. K |[Fe2+(Cbl>]'s . K:>[2+(OH)<I  — aHHOH-
KOMMeKChl

Bo BHYTPEHHIOIO Chepy BXOAUT KOMHNEKCO06pa3oBaTeib C KOOPAUHUPYEMbIMU OKONO HEro
nuraHgamun Hanpumep, B monekyne K4[Pe" (Cbl)*] komnnekcoo6pasoBaTtenem saensetcs Pe’+ nu-
raHgamu - 6 cnoXHbIx 1oHoB Cbl ", ABNAIOWMXCA KUCNOTHBIMW OCTaTKaMU LMaHUCTOBOLOPOAHON
KMcnoTel OHU COCTaBNAOT BHYTpPeHHIOl chepy [Pe”*(CM)r,1. Bo BHeLIHed KOOpAWHALMOHHOW
chepe HaxogaTCs MOHbI K .

K4

BHewwHss cthepa
Cxema cTpoeHus K4Pe(Cbl)r,]

Ponb KOMMNeKCO06pN30BaTeNS MOXKET UrpaTh 060N 3/1eMEHT NeproANYecKOoin CUCTEMbI.
B cOOTBETCTBUM CO CBOEI XMMUYECKOW NPMPOAoii HeMeTanMyecKune 3neMeHTbl 06bIYHO AaroT



aHWOHHbIE KOMMEKChI, B KOTOPbIX POib IraHf0B UrpatoT aTOMbl Hanbonee 3neKTpooTpuLaTeNb-
HbIX 31eMeHTOB. TUNNYHble MeTaNINueckne 31eMeHTbl (LLeNoYHbIe U LeNoYHo3eMeNbHble MeTas-
Nbl) NPOABAAIOT CNabyto CNOCOGHOCTb K KOMMEKC006pa3oBannto. AM(OTepUble 31eMEHTbI, KOTO-
pble 3aHMMAIOT MPOMEXYTOYHOE MOMOXKEHWE MEXAY TUMNYHLIMU METAIMYECKUMI U HeMeTann-
YeCKMMWU 3neMeHTamMu, 06pa3ytoT Kak KaTMOHHbIE, TaK U @HWOHHblE KOMMIEKCHbIE COeANHEHUS,
Hanpumep [A1(11T10)<]C13 n K[A1(OHb]. Hanbonee BbipaxKeHHY cnOCOBHOCTb K KOMMNiekcoobpa-
30BauMI0 MPOABAAIOT aTOMbl MU HOHbI (J-. 1 [-3n1emMen-ros, Tak Kak OHW UMEetoT JOCTaTOYHO 60/1b-
LoV 3apsj A4pa, CpaBHUTENbHO HebonbLLIOM Kaun cnocobHbl NpefocTaBnATh HEO6X0AMMOe Konnye-
CTBO BaKaHTHbIX opbuTaneii ons o6pa3oBaHNs CBA3el ¢ AMraHgamm

XapakTepHbIMU KOMNICKe006pa3oBaTCNAMH ABNAOTCA KaTUOHbI:
Pe2+, Pe3+, Co3t, Co-\ Cuz+ Ae+ Cr3+ NeA Al3+

JiuraHgammn 06bI4HO CNYXKAT OAHO3apAAHble OTpULATENbHblE HOHbI, & TAKXKe MONEKY/bl,
nogo6Hble H20, NN3, C2HsOH u gp.. 3aHUMaroLLe 04HO KOOPAUHALMOHHOe MECTO B KOMIIEKCE.
BcTpeyatoTcs nnranfbl, 3aHUMaloLme cpasy fiBa MecTa U 60/bLuUe, U HasblBaloT GHAEHTATUBIMH,
TpUAeHTarnbIMM, TeTpafeHTaTHbIMH U T. . ST0 3aBMCUT OT KONMYeCTBa MECT BO BHYTPEHHeli cde-
pe KOMM/EKCHOr0 COeAHEHNs, KOTOPOe faHHbIV NUraHA MOXET 3aHATb, a CrefoBaTe/bHO, onpeje-
NAeTCA KONMYECTBOM XMMUYECKUX CBA3el, KOTOpble 06pa3yeT KaX/blii KOHKPETHbIA nuraHae
KOMMeKkcoobpasoBarenem.

XapakTepHbIMU TUTaHAaMmn ABNAIOTCA aHHOHbI W AHMO/bMbIE MOMEKY/bI:
P\ CI, Bt, NO/, Cbl,30 /1 N113, HO

3apsabl KOMMIEKCHbIX MOHOB PaBHbl anreGpanyeckoii Cymme 3aps0B KOMHNEKC006pa3o-
BaTens u nuraHgos. 3apag [Pe2l (Cbl)6j4_ onpeaensieTcs No CymMMe 3apsjoB MOHOB: (2+)+(6-) = 4-
. Ecnu B Monekyne B KauecTBe NUraHAa MMeKTCs HeliTpanbHble MOMEKY/bl, UX NPUCYTCTBUE He
oTpaxkaeTcs na 3apsje Komnnekca. Hanpumep, 3apsg nona [Cu(blH3),|]" sBnsieTcA paBHbIM 3apsas)’
nona Cu2+ 1. e. 3apagy Komnnekcoo6pasosarens.

3apsg KOMMNeKca MOXHO TakxXe ONpefennTb N0 COCTaBY BHELUHENR cdepbl, Noc/e uero,
Hallas 3apsf KOMMIEKCHOTO MOHA, NErko ONpeAenmnTh CTeneHb OKUCIEHNSt KOMMIEeKCo06pas3oBatc-
na.

Hanpuwmep, B coeguHerun KMPe(Cbl),] 3apsag BHelLHeli cdepbl paBeH 4+, cnefoBaTeNbHO,
BHYTPeHHSs cthepa nmeet 3apsag -4. Monekyna B LenoM anekTpovel npanbHa u, 3Has, yuto Cbl-
HOHbI Jal0T 6 OTpULIATENbHBIX 3apPAA0B, MOXHO CAenaTh BblBOJ, YTO KOMMNAeKcoo6pas3oBaTenb
LO/MKEH UMETb 3apsf, PaBHbI 2*.

KoopavnHupyemoe KoMniekcoobpa3oBaTencM YMCNO NNraHA0B HasbiBalo! ero KoopanHa-
LUMOHHBbIM YmMcnoM. 3TO NpaBUNO CNpPaBeAnnBo, eCAN NUraHAbl 06pasytoT ¢ KOMNekcoobpasosa-
Tenem Mo OAHON CBA3W, T.e. ABNAIOTCA MOHOLEHTATHbIMH. [paBuibHee onpeaensTs KOOPAUHALM-
OHHOE YMCNO KaK XapaKTepUCTUKY LeTpanbHOro HoHa-KoMunekcoobpasosartens no ymcny obpa-
30BaHHbIX HM CBA3el ¢ nuraHaamu. Hanbonee pacnpocTpaHeHHble KOOPAUHALMOHHbIE Yncna
MNOHOB (KaTUOHOB MeTannoB) 2, 4 1 6. Pexke BCTpeyatoTCs KOOPAMHALMOHHbIE uncna 3, 7, 8, 9, 12.
KomnnekcoobpasoBaTesb MOXeET He NPOABNATbL MaKCMManbHOr0 KOOPAWHALMOHHOIO YMcna B Ko-
OPAVNHALMOHHbBIX HEHACBILLEHHbIX COEAUHEHUSAX.



Hanpumep. |/n(bl1 b)(,]: -NoH ABNAETCA KOOPAWHALUOHHO HACbILWEHHbIM, &
| 7n(bIM))4_]-MOH Ha3blBalOT KOOPAMHALMOHHO HEHACHILEHHbIM. 3HaYeHe KOOPANHALMOHHOIO
ymcna KomMnaekcoo6pasosarcna 3aBUCUT OT MHOTMX (haKTOPOB, HO 06bIYHO OHO PaBHO YBOEHHOMY
3apsfy HOHa KOMMeKcoo6pa3oBaTchs.

§ 2. Knaccumkauum n HOMeHKNaTypa KOMNNEKCHbIX COeAUHEHNN

Mo cocTaBy BHYTPEHHE! KOOPAMHALMOHHOMN Chepbl BbIAENAOTCA  CeayoLne KNacchl
KOMMEKCHBIX COEANHEHNN:

aKBaCoOeANNCHS - UraHfdpl - Monekybl Bogbl - [Co(bIH))5MO:|Ct
aMHHOCOEMHEHNS - NTUTaHfbl - MONeKy bl aMmmuaka [CulrblH3)4]504
TMAPOKCOCOCAHWNEHHS - C IMTaHAaMu - HOHaMu rugpokcuna OH-,
Hanpumep. Ne;>[2n(OH),[]

alLLLIOKOMMNEKChI - TMraHfpl - KUCNOTHbIe ocTaTku - K |[Fe(CM)n)

Ha3BaHWA KOMMMEKCHBIX COEAMHEHWUU 06pasytoTcsi NOJOGHO HAa3BAHWAM OBbIUYHBIX COMEH:
CHayana HasblBalOT aHHOH, @ NOTOM KaTMOH B POAMTENbHOM Nafiexxe HasBaHMe KOMMNEKCHOTo Ka-
TWOHA (YOPMUPYETCS CMefytolwMM 06pasoM: YKasblBaeTcsi KOOPAMHALMOHHOE YUCNO, -1u, -TPU. -
TeTpa-, neTa , rekca-, U T.. W HasBaHWe OTPULLATENBHO 3aPSXKEHHbIX JIMFAHA0B C OKOHYaHWeM "o"
- XN0po-, cynb(haTo-, rMAPOKCO-; Aanee - KOOPANHALMOHHOE YMCNO H Ha3BaHWE HeliTpanbHOro nu-
raHfa - akea-; aMMHI-. HaKOHeL, Ha3blbIBAKOT aTOM-KOMMIeKCO06pasoBaTeslb C yKasaHUeM CTeMeHM
OKWCNEHNS PUMCKUMW Lichpamu.

Ha3BaHuA HeKOTOpPbIX TUMOB INTAHLOB, BCTPEYAKOLLMXCSA B KOMMIEKCHBIX COEAUHEHUAX.

dopmyna nuraHga HasBauue nuranga dopmyna nuraHaa HassaHue nHranga
Cbl- LunaHo- 5Cry popawvo-
3r 6pomo- NO]' wnpaTo-
cr Xnopo- NO; HMrpo-
50.r cynba ro- COs3- Kap6oHato-
OH rHAPOKCO- H;0 aKBa-
50]-" Cynb(HTO- bIH3 aMMHH-
(5,03" THOCY/b(haTo- co Kap6OHH/-

HekoTopble nuraHAbl 3aHMMatOT BO BHYTPeHHel cihepe pasHOe YMCno KOOPAMHALMOHHbIX
MECT. T €. pa3iMyaroTca No MX AerrtaTHoCcTW. CyllecTBYOT MonofeHTaranble, OH,Br CI ), 6uaeH-
TATHble ( bIH:-bIH;) v apyrue nurangbl.

M3BECTHbI KOMMEKCHbIE COEAMHEHUS C [IBYMS KOMMIEKCHbIMU HOHaMU B Monekyne, Ans
KOTOPbIX CyLUECTBYeT fB/IeHNe KOOPAMHALIMOHHON M30MepnK, KOTopas CBA3aHa C pasHbIM pacrpe-
fLeneHneM NMraHgoB  Mexgy KomnnekcoobpasosatensamH. Hanpumep: (Co(blH n)r.lrcCr(CbirL:
[Cr(bIH,),.]J1Co(Cbl),1



MoMMMO MCNONb30BAHNA HOMEHKATYPHbIX Ha3BaHUWU, HEKOTOPbIE KOMMIEKCHblE COeAunHe-
HNA UMEKT TpUBUA/IbHbIE Ha3BaHUA, T.e. NICTOPNUYECKN CNOXMBLUNECA

Hanpumep: K3[Pe (Cbl)i{ - kpacHas KpoBsHas cofb,
K~[Pe (Cbl)ii] - >xentas KpoBsiHas CO/b,
Pe~[Pe (CLU,] - 6epnunHckas nasypb.

Pa3nnyHoe NpOCTPaHCTBEHHOE PACMONOXEHWe IMraH40B HEOLHOPOAHOrO KOMM/eKca BO
BHYTpPEHHEl chepe NPUBOAUT K SBNEHMIO LINC-TParc-H30MepHMU.

CoeguHenne [P1(bIH3)2C12] cywiecTByeT B ABYX (hopMax, CTPYKTYpe KOTOpbIX OTBevaeT
pasHoe pacnofioXXeHue NMraHA0B HO yrnam Keagparta:

Cl4  /blH3 cn MH3
Ply PL
c1/ L 3 N11/ ~C1
0paHXeBO-XXeNTbliA Lnc-n3omep CBET/10-XXEeNTbI TpaHc-n3omep

CyLLecTBYeT TaKXe ABNeHVNe NOHWN3ALMOHHOW N30MepUK, CBA3AHHOM C pPasiMyHbIM
pacrnonoXeHWeM MOHOB BO BHYTPEHHEN U BHELLHel KOOpPAWHALMOHHBLIX cepax. [Hs coeanHeHus
Co(Br)504 5/H3 n3BecTHbI 2 130Mepa - KpacHO-(PMONETOBbLIA 1 KpacHbIA. KpacHo-thnoneToBbIi
130Mep, Byayun pacTBOPeH B BOAe, He faeT 0cafika ¢ MoHamMn A8+, UTO 6bl0 Gbl BO3MOXHO, ec/u
HOH 6poma 6bin Bbl BO BHELLHEN ciepe, HO AaeT ero ¢ MoHaMu bapus - cynbdat 6apus, pacTsop
BTOPOro M3omepa, Ha060poT, 06pa3yeT ocafok ¢ MOHamu cepebpa, HO He ¢ HoHamu Gapusa. Cnefo-
BaTeNbHO, (HOPMY/bl N30MEPOB MOTYT 6bIThb 3anmcaHbl Kak

[Co(W 3)5Br]$04 [Co(W3b50,]BT
KpacHo-(h1oNeToBbIN KpacHbIii

BosbLUoe 3HaUYeHMe A8 N3yUeHUS KOMMIEKCHbIX COeANHEHNI A nMenu paboTbl poccuiickoro
yyeHoro J1 A Yyraesa, KOTOpbIii CO3faNn LWKOMY COBETCKMX XMMMWKOB, NNOJOTBOPHO paboTatoLLnx
Haf} pa3sBUTVEM TEOPUN M CUHTE3a KOMMIEKCHBIX COeANHEHNIA.

O6pa3oBaH/e KOMMIEKCHbIX COEAWHEHUWM He MOXET ObiTb 06BACHEHO 0ObIYHBIMW Mpej-
CTaBNEHNAMU O BaNeHTHOCTW MOXHO NPenonoXuTb NPOSBMEHWE €HNT 3NeKTPOCTaTUYeCKOro
NPUTSKEHNS, KOTOPbIE AeliCTBYIOT MeXAy AuraHaamu 1 nonom-komnaekcoobpasosatenem. Cusbl
3N1eKTPOCTaTUYECKOTO MPUTAXEHUA MeXAy NPOT MBOMOMOXHBIMW 3apsafjaMun MPUTATUBAIOT Hepas-
HOe KONMYeCTBO 4acTuy no ux 3apsgam. Hanpumep, MoH Pe-1 MOXeT nputaHyTb Asa Cbl_-unowa,
o6pasys Pe(Cbl)2, no Takxe paBHO3Ha4yHO elle 4yeTbipe Cbl’-noHa ¢ 06pa3oBaHWeM KOMMekca
[Pe(Cbl)b]4- B HacTosiee Bpems NeT BCEOOBLEMIOLLEA Teopun, a CKopee ecTb HEeCKO/bKO yAau-
HbIX TEOPUIA, KaXXAasa M3 KOTOPbIX 06NnafaeT OTAeNbHbIMW JOCTOMHCTBAMM, NP PACCMOTPEHUN TOW
WM MHOI rpynnbl KoMnaekcoB. OAHOM 13 Teopuil, 06BLACHAIOWMNX CTPOEHNE KOMMEKCHbIX CO-
e[IMHEHWIT ABNAETCA TEOPUA BaNEHTHbIX CBA3EN.

83. Mnunoga XMMMNYeCKMX CBA3EH B KOMMNEKCHbIX COEAUHEHUAX.



Teopus BaneHTHbIX cBA3el, paspaboTaHHas J1. MonuHrom (1930). ABMNAach NepBOil KBaAHTO-
BO-MeXann4eckoi Teopueii, No3BoNAIOLLEN UCCNeoBaTb XMMUYECKNE CBA3MN B KOMMIEKCHBIX CO-
efiuHeHnsX. COrnacHo TeOpMK Ba/IeHTHbIX CBA3el Npy 06pa3oBaHMK KOMM/IEKCOB BO3HWKAOT A0-
HOPHO-aKL,eNTopuble CBA3M 3a CYeT HeMOAeNeHHbIX 3NeKTPOHHbIX Map IUraHfoB. 3TU 3NEeKTPOH-
Hble Napbl MOCTyMatoT B 06LLee NOAb30BaHNE IMFaHAa U LIEHTPanbHOro MOHa, 3aHMMas Npu 3TOM
cB06OHble rMbpuHble opbuTany komnnekcoobpasosartens.

Teopuns KOBaNeHTHbIX CBA3el NPaBMIbHO NOACKa3biBaeT BO3MOXHOE 3HauYeHne KoopAnHa-
LIMOHHOTIO YKCNa, JaeT LieHHbIe CBEjEHNs O CTPOEHUN KOMMAEKCHbIX COeAMHEHUN N 06BACHAET UX
MarHuTHble cBoicTBa. OJHAKO OHa He 06BACHAET HEKOTOPbIEe CBOMCTBA KOMMNEKCHbIX COEAUHE-
HWUIA, @ UMEHHO, ONTUYeCKNe CBOMCTBA (LIBET KOMMIEKCHBIX COEAMHEHWNIA, CEKTPbl MOT/IOLEHNS).
B cBA3W C 3TMM B nocnefHee BpeMs 60MbLLIOE 3HAUEHWE MOMYUUAN TEOPUN KPUCTANIMYECKOTO MO-
N8 1 MONEKYNAPHbIX opbuTanei.

B MeTofe BaNeHTHbIX CBA3eil nMpejnonaraeTcs, YTo LeHTpanbHbIi aToM KOMMekcoo6pasona-
Tens fOMKEH UMeTb CBOGOAHbIE OpPOUTaNU Ans 06pa3oBaHMA KOBaNEHTHbIX CBA3el C MraHaamu.
Yucno cBo6OAHbIX opbuTaneil onpesensieT KOOPAMHALMOHHOE YMCNO KOMMEKCoobpasoBaTens.
Mpu 3TOM KOBa/eHTHas CBSi3b BO3HMKAET NpU NepekpblBaHNM CBOGOAHOM opbuTanu aTtoma-
KoMMeKcoobpa3oBarens ¢ 3anoHeHHbIMU OpOUTaNAMU MraHAOB - AOHOPOB 3MEKTPOHHBIX Map.
3Ta CBA3b Ha3blBaeTCH KOOPAMHALMOHHON ([OMOPNO-aKLenTOpHOM).

DNEKTPOHHOE CTPOEHWE YaCTULbI OMPEAENseT ee MarHUTHbIE CBOICTBA. Ecnn B aToMe,

MOHe, KOMMNEKCHOI YacTuLe BCe 3NeKTPOHbI CNapCnbl. TO MarHUTHbIE MOMEHTbI 3/IEKTPOHOB KOM-
MEHCUPYIOTCA 1 CYyMMapHbIi MarHUTHbIA MOMEHT paBeH Hynto. Takue BeLecTBa BbITaNKMBAOTCA
13 MarHUTHOTO MNOJIS, OHU HA3bIBAIOTCS AMaMarHUTHbIMW. ECNM B YacTWLe OCTalOTCs HecrnapeHHble
3/1EKTPOHbI, TO OHA BTATMBAETCA BO BHELUHEE MarHUTHOE Mose, Takas YacTuLa Ha3blBaeTcs napa-
Mar-nHTHOM. CyMMapHbIi MarHUTHbIE MOMEHT B 3TOM C/ly4ae YBENMYMBAETCS C YBENUYEHWUEM UNC-
Na HeCMapCHMNbIX 3MeKTPOHOB. MpefenbHbliA cnyyaii napamarHeTama - peppoMarHeTam, KoTo-
pblii APKO NPOSBNSETCA Y Xenesa, Ko6anbTa, HUKeNs, rafgoNuHus.

VccnegoBaHUs MarHUTHbIX CBOIWCTB BELLECTB NPUBOAAT K ONPeAeneHnto Yncna cnapeHHbIx
N HecnapeHHbIX 3N1eKTPOHOB. BaXKHO OTMETITTb, YTO NpW 06pa3oBaHNN KOMMNAEKCHOTO HOHa nepe-
XO[HOrO MeTanna B pesynbTaTe B3aMMOLECTBMA ero opbuTaneil ¢ iMraHAaamy Y1CNo HecnapeHHbIX
3N1EeKTPOHOB MOXET U3MEHATLCA W He COBNajaTh C YAC/IOM HECHapeHHbIX 3/1eKTPOHOB CBOGOAHOrO
noHa MeTanna. Hanpumep, cBO60AHbIN NOH Pe_+uMeeT 4 HecnapcHMbIX 3nekTpoHa X'l B kom-
NNeKCHOM MoHe [PeP6]™ uMcno cnapeHHbIX 3N1eKTPOHOB TakxKe 4. MOH NnapamarHuteH. OfHako, B
KoMnnekcHoM Hone [Pe(Cbl)r,]‘l Bce 3neKTPOHbI CnapeHbl U MOH AWamMarHUTeH.

B 3aBMCMMOCTM OTTOrO, Kakue aTOMHble Op6UTann KaTMoHa UCMONb3YOTCS ANS aKkLenTu-
poBaHUs HemofeNneHHbIX Nap 371eKTPOHOB NNTaHA0B, BOSHWUKAIOLLMIA KOMMNEKCHBIA MOH MOXeT
6bITb BHELUHEOPOHTaNbHLIM UAN BNYTPNOPOATAIbHbIM.

ONeKTpOHHOe cTpoeHwue nova LLLHOLLY;



3a 43 ap

VII/I I/I.I/I M M !

ONeKTPoHHOe cTpoeHue noHa [MKCbIN4
§ 4. YCTONYMBOCT b KOMMIEKTHbIX COEfUHEHWA.

KomnneKcHble COefUHEHUN - YCTONUMBbLIE XUMMUYECKME COefMHEHUs, B y3nax KpucTan-
NINYECKOIi PELUETKMN KOTOPbIX HaXOAATCH MOHbI, CMOCOGHbIE CaMOCTOATENbHO CYLLeCcTBOBaTb B pac-
TBOpaX.

B pacTBOpax KOMMMEKCHblE COEAMHEHMS MOTYr MOABEPraTbCA MEPBMUYHON U BTOPUUHOM
auccoumanmm.

MepBUYHas AUccoLMaLMM KOMMIEKCHOTO COEAMHEHNS - 3r0 pacnaj KOMMJeKCHOro Co-
eMHEHUS B PacTBOPE Ha KOMM/EKCHbI HOH U MOHbI BHELLHel cdepbl. B BoAHbIX pacTBopax nep-
BMYHAsA AMCCOLMALMSA KOMMNEKCHBIX COEAVNHEHMIA CBS3aHA C PaspbiBOM B HUX WOHHOI CBA3MW, W Mo-
3TOMY OHa MPaKTUYeCKn HeobpaTuma:

[AL (Ne13b]CL ---------—- * Ay (W 3);]++Cr,

t0,[Pe (CIO,] ---—-» 4K' + [Pe (CbI)]4.

BosHukalowmii B pesynbTaTe MNepBUYHON AMcCCOLMALUN KOMMEKCHbIA WOH BedeT cebs B
pacTBOpe Kak Lienas caMoCTosTe/bHas YacTuLa C XxapakTepHbIMW A1 Hee CBOiCTBamMu [103TOMY B
BOAHbIX PacTBOPax KOMM/EKCHbIX COeAVHEHWIA, Kak MpaBuio, Henb3f 0OHapYyXUTb MPUCYTCTBUE
MOHOB M/H MOJIEKY/1, BXOASALLMX B COCTaB BHYTPEHHel cthepbl.

BTopuuHas gnccounauum KoMMIeKCHOro COeAUHEHNUI - 3ro pacnag BHYTPEHHel chepbl
KOMI/IeKCa Ha COCTaB/MISIIOLLME €€ KOMMOHEHTbI. 3TOT BMA ANCCOLMALMN KOMMNEKCHOTO COeanHe-
HWSI CBA3aH C Pa3pbiBOM KOBAJIEHTHOI CBA3M, NO3TOMY BTOPMUYHAA AMCCOLMALIMSA CUNLHO 3aTpyaHe-
Ha 1 UMeeT APKO BbIPKEHHbIN PABHOBECHbIN XapakTep NOAOGHO AMCCOLMALMM CNabbiX 3M1EKTPO-
JINTOB:

[Au (Ne 13)2]+ 4-------- [Ag (Neb)]++ LLI13  1-7 cTyneHb
[Ay (bIH3)]1 > Ae* + N1H 2-A CTyneHb

BTopuyHas Auccoumalns, Kak BCAKWI paBHOBECHBIW MpoLiecc, xapakTepu3yeTcs KOH-
CTaHTO/ paBHOBecUs. [N KOMMYECTBEHHOW XapaKTepucTWKKU YCTOWYMBOCTW BHYTpPEHHel cdepbl
KOMM/IEKCHOTO COEAMHEHMS MCMOMb3YIOT KOHCTaHTY paBHOBECUS, OMUCHIBAIOLLYIO MOJHY ANCCO-
LMaLNI0 BHYTPeHHel ctepbl KOMMIEKCHOrO COeAVHEHNs, Ha3blBaeMYH KOHCTaHTOW HeCTOMKOCTM
(HeycTounBOCTM).

[ns komnnekcHoro HoHa [Ae (blH3b]1 BbipaXKeHWe KOHCTaHTbl HECTOMKOCTM MMeeT BUA;

[Ay (N1-15 T — » Ae++21LU 3



[N6'LMH3]-

[ABAH3b]+

Yem meHbwe K,,, TeM cTabuibHee KOMMNAEKCHBIA HOH, T €. TEM MeHbLUEe OM ANCCOLMUPYET B
BOAHOM pacTBOpe. 3HayeHWe KOHCTaHTbl HECTOMKOCTW 3aBMCUT OT NPUPOAbI KOMMIEKCHOIO Coean-
HEHNA U CBUAETENbCTBYET O NPOYHOCTU CBA3bIBAHMA MOHOB B BOAHbIX pacTBOpax.



