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BBEJEHUE

B pa3znuuHbIxX peakuusx, NpOTEKAIOLUX B PACTBOPE, Mbl OOHAPYKMBAEM y4acTUE HEU3-
MEHHBIX TPYIIHPOBOK aTOMOB, BRICTYIAOIMX J1u60 B Buje uonos (SO, , OH', NO,, COs*,
NO; u 1.1.), 1160 B Buae HelTpanbHbix Mosekys (NH;, CO, NO u apyrux). OTu HEU3MeH-
Hbl€ TPYNIUPOBKHA aTOMOB CIHOCOOHBI K B3aUMOJEHCTBUIO B paCTBOPE C MOHAMHU METaJJIOB
WM HEUTpalIbHBIMU MOJIEKYJIaMU ¢ 00pa3oBaHueM OoJiee ClI0XKHBIX yacTtull. Hanpumep, noxn
Cu*" B3aMMoOJIEHCTBYET B pacTBOpe ¢ Mosekyinamu NH; o o6patumoii peakuuu ¢ 00pa3oBa-
HUEM CII0KHOT'O KaTHOHA:!

Cu2+ +4 NH3 = [Cll(‘[\IH3)4]2+ .

OOpa3oBaBiinecss HOBbIE COEIUHEHHUS] MPUOOPETAIOT HOBBIE CBOICTBA, OTIMYHBIE OT
CBOMCTB COCTaBIIIFOIIMX UX IMPOCTBIX COCIMHEHHUIN — HAIPUMEpP, COBEPIICHHO MHYIO OKpac-
Ky, PaCTBOPUMOCTb M CIOCOOHOCTH B3aMMOJIEHCTBOBATH C PA3JIMYHBIMU peareHTamu. Tak,
nonua prytu(ll) B3anmozeicTByeT B pacTBOpe ¢ HUTpaToM cepedpa ¢ oOpa3oBaHHEM Majo-
pacTBOPUMOTO HoAMIa cepedpa:

Hgl, + 2 AgNO; =2 Agli + Hg(NO;),

[Tocne 0OpazoBaHus CIOKHOTO COEAUHEHUS C MOAUAO0M KaJlusl 110 peakuuu

Hgl, + 2 KI = K,[Hgls]
cBoiictBa noauaa prytu(ll) kak MHAMBHAYaNbHOIO BellecTBa ucuesaroT. [Ipoaykr coctaBa
K,[Hgls] obOnamaer ApyruMu XUMHYECKMMH CBOMCTBAMH, IOCKOJBKY OOpa3oBaBILUICS
croxHbIN annod [Hgls]* BeneT ceOst B 0OMEHHBIX PEaKIUsIX KaK HEPa3PhIBHOE IIENIOE:

K,[Hgls] +2 AgNO; = Ag,[Hgls] + 2 KNO;
[TotoOHBIE Ci10KHBIE 00pa30BaHUS MOTYYHIN Ha3BaHHE KOMIUIEKCHBIX HOHOB HJIM MOJIEKYJI.

B coBpemeHHOI nuTepaType OTCYTCTBYET OJHO3HAYHOE oIpeaeneHue Jleno B ToMm, 4To
M3-32 OTPOMHOI'0 MHOT0OOpa3usi UX CTPOCHUS U CBOWCTB, YUEHBIE HE MOTYT JOTOBOPHUTHCS
MeXay coOOM, Kakoe CBOWCTBO OpaTh B OCHOBY ONPEIEICHUS MOHATHSA «KOMIUJIEKCHOE CO-
eauHeHne». OMH U3 aBTOPUTETHEMIINX YUEHBIX B 00JIACTH U3YUEHHSI KOMIUIEKCHBIX COEIH -
HeHul akaneMuk A.A.I'puHOepr TpakTyeT KOMIUIEKChl KaK COEIUHEHMs, CO/AepKallue B
CBOEM COCTaBe KOMILICKCHBIH HOH, He PAa3PYyLIAKIIMICA NMPHU Nepexoae 3THX CoeuHe-
HHMi B pacTBOp. OIHAaKO M 3TO OINpPEAEIIEHNE HE OTHOCUTCS KO BCEM KOMIUIEKCHBIM MOHAM.
Tax non [AICls] , npu pacTBOpenun comu B Boje nepexoaut B [Al(H,0)s]*".

CymecTByeT enie OJHO OINpEAeiICHUE: KOMILUIEKCHBIM COeJIMHEHHEM Ha3bIBalOT
CJI0’KHOE COe/IMHeHue, o0pasyoumuecs: NpH B3anMoAeicTBUM 0oJiee MPOCTHIX HEM3MEH-
HBIX YaCTHI (ATOMOB, HOHOB MJIM MOJIEKYJI), Ka’/Aasi U3 KOTOPBIX CIIOCO0HA CyIIeCTBO-
BaTh He3aBUCHMMO B OOBLIYHBIX ycJOBUSIX. HO 1 OHO He SBIsSeTCS OJHO3HAYHBIM, TaK KaK
HE BCSIKOE€ TAKOE COEAMHEHUE SBIIACTCS] KOMIIJIEKCHBIM.

Peakuuu, B pe3ynbraTe KOTOPBIX 00pa3yroTCsi KOMIIEKCHBIE COSAHMHEHNUsI, HOCAT Ha3Ba-
HUE peakuil kommiekcooopaszoBanus. [Ipumep peakunn KoMIieKkcooOpa3oBaHUs — B3aUMO-
neiicteue SnCly u Cl™ ¢ monmyueHueM ca0xH0ro KommiekcHoro annona [SnClg]*:  SnCl, + 2
Cl' = [SnCls])*

B To xe Bpewms, Hanpumep, nepxiopar-anuoH ClO4 He SBISIETCS KOMIUJIEKCHBIM, TMO-
CKOJIBKY TIPOCTBIE HEM3MEHHBIE TPYNITMPOBKH aTOMOB, Ha KOTOPBIE OH MOT OBl IMCCOLIMUPO-
BaTh B OOBIYHBIX YCIOBHSIX, HEU3BECTHBI.

KomMmrmnekcHble HOHBI 00pa3yloT ¢ MOHAMH IMPOTHUBOIOJIOKHOTO 3apsa KOMIUIEKCHBIE
coequnenus. Tak, xommuekcHbii HoH [Fe(CN)q]’” o6pasyer ¢ nonamu K* xomrekcHoe co-
eaunenne Ks[Fe(CN)q], koTopoe BblaenseTcs U3 BOJHOTO pacTBOpa MpHU €ro BbINapUBaHUU B
BH/JIE KPUCTAJIJIOB KPACHOI'O LIBETA, XOPOILIO PaCTBOPUMBIX B BoJE. KOMIIIIEKCHBIN KaTHOH
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[Cu(NH;),]*" obpasyer ¢ anmonamu SO, kommnekcnoe coequnenue [Cu(NH;),]SO,2H,0,
BBIJICTISIFOLIEECS] U3 PACTBOPA B BHUJIE TEMHO-CMHUX KPHUCTAJUIOB, JIETKO PA3jararoluxcs Ha
BO3yXe W MpH HEOONBIIOM HarpeBaHWW. B manpHEWeM KOMIUIEKCHBIMH COEIHMHEHUSIMU,
VI TIPOCTO KOMIUIEKCAMH, MbI Oy/IeM Ha3bIBaTh M KOMIUIEKCHBIE MOHBI M KOMIUIEKCHBIE MO-
JIEKYJIbI.

KoMInekcHble coelMHEHNsT Ha3bIBAIOT YaCTO KOOPAMHALMOHHBIMHM, [TOJYEPKUBAs TEM
CaMbIM CIIOCOOHOCTH MPOCTHIX HEM3MEHHBIX YaCTHUL ONPEAEIEHHBIM 00pa3oM pacroyaraTh-
csl (KOOPAMHHMPOBATHLCS ) JIPYT OKOJIO IPYTa B KOMIUIEKCHOM MOHE WJIM KOMIUIEKCHON MoJie-
kyze. [IoHsATHE «KOOPAMHALIMOHHOE COEAMHEHHUE» IIHNPE, YEM «KOMIUIEKCHOE COEIMHEHUE»
(nepxnopar-annod ClO4 KOOpAWHAIIMOHHOE COEAMHEHHE, aTOMBI KUCIOPOJa KOOPJIUHUPO-
BaHbI BOKPYT aToMa XJIopa).

[Ipupoay xuMuueckux cBsizedl B KOMILJIEKCAX, UX CTPOEHUE U MPUHIIUIIBI UX 00pa3oBa-

HUS 00OBSACHSAET KOOPANHALMOHHAS TEOPH.
OCHOBHBIE NOHATUA KOOPJIUHAIIMOHHOM TEOPUH

OCHOBBI COBPEMEHHOM KOOPJAMHAIIMOHHOM TEOpUM OBLIN M3JI0KEHBI B KOHIIE XIX Beka
IIBEUIIAPCKUM XUMUKOM Anbhpeaom BepHepom, 0000MMBIIMM B €IWHYIO CHCTEMY BECh
HAKOIMBIIMKCA K TOMY BPEMEHU SKCIIEPUMEHTAJIbHBI MaTEpUall M0 KOMIUIEKCHBIM COEIH -
HeHusiM. VIM ObLTM BBEJIEHBI MOHSATHS O IEHTPAIHHOM aTOME U KOOPJIWHAIIMOHHOM YHCIIE,
BHYTpPEHHEH M BHEIIHEH cepe KOMIUICKCHOTO COCAMHCHUS, H30MEPHH, MPEATPUHAITHI T10-
TIBITKA OOBSCHEHHUS IMPUPOJIBl XUMHUYECKOM CBSI3U B KOMILICKCAX.

Bce ocHOBHBIE MOIOKEHUST KOOPAMHALMOHHON Teopun A.BepHepa ucnosb3yrorcs U B
HacTosiee Bpemsi. VICKIIIoueHrne COCTaBIIAET €ro yUeHUE O MPUPOJIE XUMUYECKOU CBSI3U, KO-
TOPOE NPEACTABISAET CEUYac JIUIIb UCTOPUYECKUN UHTEPEC.

Kommniiekcooopa3zoBartesb. OOpa3oBaHUE KOMIUIEKCHOTO WOHA WM HEUTPAIBHOTO
KOMILIEKCa MOKHO TIPEJICTAaBUTh ce0e B BHJIE PEAKIIUH OOIIETo THIIA:

M+nL T [ML,], (3apsiAbl YacTULL U1 IPOCTOTHI OMYLIEHBI)
rae M - HeUTpanbHBIA aTOM, MOJIOKUTENBHO WM OTPULATENBHO 3apsKEHHBIN YCIOBHBIN
MOH, 00BbeAUHSAIOMUN (KOOPAUHUPYIOLINIT) BOKPYT ce0s Apyrue aTOMbI, HOHBI WJIK MOJIEKY -
el L. AtoM M nosiyuun Ha3BaHUE KOMILIEKCO00pa3oBaTess WIH HEeHTPAJbLHOI0 aToMa.
B kommiekcubix nonax [Cu(NH;),]*", [SiFs]*, [Fe(CN)s]*, [BF,]” xoMmiekcoobpa3oBaTes-
Mmu sBisitores Menb(Il), kpemauit(IV), xeneso(I1), 6op(I1l). Yame Bcero xomiiekcooopas3o-
BaTEJIEM CIY’KUT aTOM JIEMEHTA B MOJIOKUTEJIbHON CTENEHN OKUCIEHUS. ATOMBI B OTpULIA -
TEJIbHOW CTENEHU OKUCJIEHUS UTPAIOT POJIb KOMILJIEKCOOOpa30BaTeNed CPaBHUTEIBHO PEAKO.
ATOM-KOMIIIIEKCO0Opa3oBaTeIh MOXKET 00JIaJaTh HYJIEBOW CTENEHbIO OKUCIeHus. Tak, kap-
OOHMJIbHBIE KOMILIEKCHI HUKEIsS U kese3a, umeromue cocta [Ni(CO),] u [Fe(CO)s], conep-
»at arombl HEKeIsI(0) 1 xenesa(0).

KommnekcooOpa3oBaTenb MOXKET y4acTBOBAaTh B PEAKIUSAX IMOIYYEHHS] KOMILIEKCOB,
Kak OyJly4u OJJHOATOMHBIM MOHOM, HallpuMep:

Ag+2NH; —  [Ag(NH).]';
TAaK ¥ HAaXOJACh B COCTABE MOJICKYJIbL:
SIFA2F = [SiFf: L+T = [0 .

B koMrmuiekcHO# yacTuile MokeT OBITh JiBa U 00JIee aTOMOB-KOMILIEKCOOOpa30BaTEIICH.
B 3TOM ciiydae roBopsIT 0 MHOTOSIIEpHBIX KOMIUIeKkcax, Hanpumep [Fe,(CO)s].
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KomirekcHoe coeimHEeHEe MOKET BKIIFOYATh HECKOJIBKO KOMIUIEKCHBIX HOHOB, B KaXK-
JIOM U3 KOTOPBIX COJIEPKHUTCS CBOM KOoMIUIeKcooOpaszoBaTenb. Hampumep, B OgHOSIAEpHOM
KoMILIEKCHOM coequnennn coctaBa [Co(NH;)e][TICls] kommiexcoo6pasosarenu Co’ u TI",

Jlurauapl. B KOMIUIEKCHOM MOHE WM HEUTPAJIBbHOM KOMILIEKCE BOKPYI KOMILJIEKCO-
oOpazoBaTtesisi KOOPAUHUPYIOTCSI HOHBI, aTOMBI WU MPOCThie MoJieKyJbl (L). Bee atu vactu-
IIbI, UMCIOIINE XUMHUYECKHE CBSI3U C KOMILIEKCOOOpa3oBaTesieM, Ha3bIBAIOTCS JMTAHAAMM.
B kommekcHbix nonax [SnClg]* u [Fe(CN)g]* nurangamu senstorcs uonsl CI' u CN, a B
HertpanbHoM KoMiuiekce [Cr(NH;3);(NCS);] nuranast - monexyssl NH; u nonst NCS'.

Jluranzapl, KaK MpaBWIO, HE CBSA3aHBI APYT C IPYTOM, U MEXKIYy HUMH JCUCTBYIOT CHJIBI
OTTAJIKUBaHUs. B OTACNBHBIX clydasx HaOMI0JaeTCsl B3aMMOJICHCTBHE JTUTaHIOB C 00pa3o-
BaHHEM BOJOPOJHBIX CBS3EH.

Jlurangamu MOTYT OBITh Pa3JINYHbIE HEOPTAHUYECKUE U OPraHUYECKUE UOHBI U MOJIEKY -
abl. Baxwseiimummu nurangamu asisitores wonsl CN°, F, CI, Br, I, NO,, OH, SOsS%,
C,0.%, COs*, monekynsl H,O, NH;, CO, (NH,),CO, opraHud4ecKux COEIUHEHHH - DTH-
nengnamuaa NH,CH,CH,NH,, a-amunoykcycnoit kucinorst NH,CH,COOH u T1.11.

JenTaTHOoCTh Juranaa. Yamie Bcero nuraHj ObIBaeT CBsI3aH C KOMILIEKCOOOpa3oBa-
TEJIEM Yepe3 OAUH M3 CBOMX ATOMOB OJHOM JBYXIEHTPOBOM XMMHUYECKOM CBS3BIO. Takoro
po/ia MUraH/bl MOJTYYUIN HAa3BaHUE MOHOJEHTATHBIX. K 4nciy MOHOJEHTATHBIX JIMTaHIAO0B
OTHOCSITCS] BCE TaJIOT€HU I-MOHBI, IMAHU]I-UOH, aMMHaK, Boja U Apyrue. HekoTopeie pactpo-
CTpaHEHHBIC JIMTaHIbl TUMa Mojekya Boasl H,O, runpokcun-uona OH', TuommanaT-moHa
NCS’, amua-nona NH,", Monookcuaa yriaepojga CO B KOMILIEKCaX MPEUMYILECTBEHHO MOHO-
JICHTATHBI, XOTS B OTJEIBHBIX CITydasXx CTAHOBITCS OWJICHTATHBIMHU.

Cy1iecTByeT 1Bl s/l JIUTaHJIOB, SBISIOMIMXCS B KOMIUIEKCaX MPaKTUUECKH BCEraa
OUJIEHTATHBIMU.

1,C - NH, 0=C_-0- O - Kaxnas wmoiiekyna win HMOH

0=C < OMICHTATHOIO JIMTaHaa o0pasyer

H,C - NH, 0O=C-0- O - C KOMILUIEKCOOOpa3oBaTesieM JBe

XMMHYeCKHe CBfA3M B COOTBET-

STHJIECHIMAMMH  OKCalarT-uoH  KapOOHaT-MOH CTBUU C OCOOEHHOCTSIMU CBOErO
CTPOEHHUSI:

HOJII/I,D;GHTaTHBIe JIMTaHZIbl MOT'YT BBICTYIIaTh B POJIM MOCTHKOBBIX JIMTAHOOB, O6T>C,Z[I/I-
HAOIMUX ABa U oonee HCHTPAJIbHBIX aTOMA.

Koopaunanuonnoe 4ucao. Baxuenmeld xapakTepUCTUKON KOMILJIEKCOOOpa3oBaTes
ABJIAETCA KOJIMYECTBO XMMUYECKUX CBsI3€, KOTOPbIE OH 00pa3yeT ¢ JIMraHAaMU, WIH KOop-
muHanronHoe yucio (KY). Drta xapakTepucThka KOMILIEKCOOOpa3oBaTels OMNpeensieTcs
TJIABHBIM 00pa30M CTPOEHHUEM €T0 JIEKTPOHHOW 000JI0YKM W 00YCIIOBIUBAETCS BAaJICHTHBI-
MU BO3MOKHOCTSIMU LIEHTPAJILHOTO aTOMa MJIM YCJIOBHOT'O MOHA-KOMILIEKCOOOpa3oBatTess.

Koraa komrexkcooOpazoBaTesib KOOPAUHUPYET MOHOICHTATHBIC JIMTAHbI, TO KOOPIH-
HAIIMOHHOE YKCJIO PABHO KOJIMYECTBY MPUCOEAUHIEMBIX JUraHa0B. KonuuecTBo mpucoenu-
HAEMBIX K KOMIUJIEKCOOOpa30BaTENIO MOJUIEHTATHBIX JUTAHAO0B BCETJa MEHBIIE 3HAYCHUS
KOOPJAMHAILMOHHOI'O YHCIIA.

3HaueHne KOOPAMHAIIMOHHOTO YMCiIa KOMIUIEKCO0Opa30BaTes 3aBUCUT OT €r0 MPUPO-
JIbl, CTETIEHW OKUCIJICHUS, TPUPOIbl JIMTAHAOB U YCIOBUM, TP KOTOPBIX MPOTEKAET PEAKIIHS
KoMIUIeKkcooOpa3oBanusi. 3HaueHrne KY MoxeT MEHSThCS B Pa3iMYHbIX KOMILJIEKCHBIX CO-
ennHEeHHsIX OoT 2 10 8 u gaxe Bbime. Haubonee pacrpocrpanenuasivu KU simsitorest 4 u 6.
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MG)KI[y SHAYCHUSAMHU KOOPJAWHAIIMOHHOIO 4YHCjIa W CTCIICHBIO OKHCIICHHA JJICMCHTA-
KOMHJ’IGKCOO6p3.30BaT€J'I$I CYHICCTBYCT ONpPCACIICHHAA 3aBUCUMOCTb.

CTENEHb OKUCIIEHUS KY [Tpumep
KOMILIEKCOO0Pa30BaTeIIs
+1 2 [Ag(NH3),]", [Cu(CN),], [IBr,].
+I1 4 [ZH(NH3)4]2+, [PtCl4]2', [CU(NH3)4]2+
+111 6 [Co(NH:)s]*", [Cr(OH)s]*, [AIFs]*, [Fe(CN)q]*.

N3BecTHBI KOMIUIEKCOOOpA30BaTeNn, KOTOPble O0JIa/al0T MPAKTUYECKH MOCTOSIHHBIM
KOOPJIMHAIMOHHBIM YHCIIOM B KOMIUIEKCaxX pa3HbiX TUNOB. TakoBbl koOanbT(III), xpom(III)
i wiatuaa(IV) ¢ KU 6 u 6op(11l), mmatuna(ll), namnaawii(1l), 3omoto(Ill) ¢ K4 4. Tem He
MeHee OOJBIIMHCTBO KOMITJIEKCOO0Opa3oBaTeNiei UMeeT MepeMeHHOE KOOPIMHAIMOHHOE YHC-
no. Hanpumep, nns amromunus(IIl) Bosmoxxusl KU 4 u KU 6 B kommuiekcax [AI(OH)4] u
[AI(H,O),(OH).]". Koopaunamnmonssie uncia 3, 5, 7, 8 u 9 Bcrpewarotcs pexe. Ects Bcero
HECKOJIbKO coeuHeHmi, B koTopbix KY paBHo 12 - Hanpumep, Takux kak Ko[Bi(NCS),].

BHyTpeHHsIsi U BHelIHAASA c(epa KOMILIEKCHOT0 coeAuHeHus1. JIuranapl, Hemocpea-
CTBEHHO CBSI3aHHBIE C KOMILUIEKCOOOpazoBaTesieM, 00pa3yloT BMECTE ¢ HUM BHYTPEHHIOIO
(koopmuHanMoHHYyI0) chepy kommiekca. Tak, B kommiekcHoM katrone [Cu(NHs),])*" BHy-
TpeHHss chepa oOpazoBaHa aTOMOM KoMmIuiekcoobpazoBarens - meau(ll) u monexynamu am-
MUaKa, HETOCPEACTBEHHO C HUM CBSI3aHHBIMHU.

O6Go3HauaeTcst BHYTpeHHsis chepa kBaapaTHeiMu ckoOkamu: [Fe(CN)q]*, [Hgl]*.

B 3aBUCHMOCTH OT COOTHOILIEHHS CyMMapHOIo 3apsija JUTraH/I0B U KOMILIEKCO00pa3o-
BaTeNsl BHYTPEHHAA chepa MOKET MMETh IOJNOKUTENbHBINA 3apsan, Hanpumep, [Al(H,0)s]™,
6o oTpuuaTenbHbli, Hanpumep, [Ag(SO;S),]”, wim HyneBod 3apsA;, HanpuMep,
[Cr(NH:);(NCS)5]".

WNownbl, HeliTpanuzytoiue 3apsij BHyTpeHHel chepbl, HO HE CBSI3aHHBIE ¢ KOMILIEKCO00-
pa3oBaTesieM KOBAJIEHTHO, 00pa3yloT BHELIHIOK c(epy KOMIJIEKCHOTO COeIMHEHNS .

Hanpumep, B KOMIUIEKCHOM COEIUHEHHU — _

[Zn(NH;),]Cl, nBa nona Cl” HaxomsaTcst BO BHEII- NH; 2t
Helt chepe. Baemnechepusie nonst Cl” HaxoasTcs |

Ha 0oJiee 3HAYMTEIHLHOM YAAIEHHH OT KOMILIEK- cr Zn cr
coobOpa3oBaTenss U HETMOCPEICTBEHHO C HUM HE ~ \\

CBsi3aHbl. Pa3nuyue Mexy JIMraHAaMd BHYTPCH- NH; NH;

Hell cdepbl 1 MOHAMU BHEIIHEH cepbl Kak mpa- L NH, _ |

BUJIO CYIIECTBEHHO.

N3o06paxas hopmyny KOMILJIEKCHOTO CO€IUHEHUS, BHEIIHEC(EepHbIe HOHBI pacrojara-
10T 3a KBajJpaTHbIMU ckoOkamu. Hampumep, B coenmunenusx [Cu(NH;)4](OH), u K,[Hgls]
BHEIIHEC()EPHBIME HOHAMH SIBISTIOTCST cooTBeTcTBeHHO MOHBI OH™ m K'. Bronxe moHsTHO,
uro B HelTpanbHbIx Komiuiekcax [Cr(NH;);(NCS);]° suemnss chepa orcyrcrByer. OOBIYHO
BHEITHIO cpepy COCTaBISIOT MPOCTHIE OJJHOATOMHBIE HIJIM MHOTOATOMHbIE MOHBI. OHAKO
BO3MOXHBI CITydau, KOT/Ia KOMIUIEKCHOE COeIMHEHUE COCTOUT U3 JABYX U 0oJjiee BHYTPEHHHUX
cdep, 0HA U3 KOTOPHIX SIBISICTCSI KATHOHOM, a JIpyras - aHUOHOM. 371eCh KaKaas u3 BHY -
TpeHHUX cep sABIAETCA BHEIIHEW MO OTHOUIEHHWIO K napyroil. Hampumep, B coenunHeHuun
[Cu(NH;)4][PtCls] popmanbHO (GyHKIMK BHENIHEC(HEPHBIX MOHOB MOTYT BBIMOJHATH Kak
xomiuiekcHbie Katnoubl [Cu(NH;)4]*", Tak v KoMIuiekcHbie anuoHbI [PtClg]* .
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HOMEHKJATYPA KOMIIJIEKCHBIX COEJJUHEHUM

OCHOBBI COBPEMEHHOW HOMEHKJIATYpPhl KOMIUIEKCHBIX COEAMHEHHN ObUIA 3aJI0)KEHbI
A. Bepuepom. Jlo ero paboT B 3T0Oi 0071acTH XMMUU HE CYIIECTBOBAIO HUKAKOW CHUCTEMBI.
KoMrekcHble coeMHeHUsT Ha3bIBAIA, PYKOBOJICTBYSICh WX BHEITHUM BHJIOM, HAIPHUMED,
nyprypeoconb (kpacHas coib) [Co(NH;)sCl|Cl,, myteoconms (>kenTtasi coiib) cocTaBa
[Co(NH;)6]Cls, nubo mpoucxoxaeHuem, Hampumep, kpacHas kposiHas conb Ki[Fe(CN)g],
nu00 MaBayii UMEHA XMMHUKOB, CUHTE3UpoBaBinX ux - coiib duiepa K;[Co(NO,)s], conb
Peilineke NH4[CT(NH3)2G\ICS)4] .

CoBpemMeHHasi HOMEHKJIATypa KOMIUIEKCHBIX COSTUHEHUI OCHOBaHA HA PEKOMEHIAIIUAX
NIOITAK (MexayHapoaHOTO coto3a 00Iel 1 MPUKIaHON XUMUHN) U aIallTUPOBaHa K Tpa-
JUITUSIM PYCCKOTO XMMHYECKOTO SI3bIKA.

Ha3Banusi quranaoB. Ha3BaHus aHMOHHBIX JWIaHAOB (alMI0JUIaHIOB) MOIYYaloT
KOHIIEBYIO TJIACHYIO -0, KOTOPOW COMPOBOXKIAETCS HAa3BaHHWE COOTBETCTBYIOIIETO aHWUOHA
(Wi KOpHS Ha3BaHUS aHUOHA):

CH5COO aleraro CO;* KapOoHATO CI” XJIOPO
NO HHUTPO30 C,0,” OKCaJIaTo I 1010

CN- TMAHO OH TUJIPOKCO H TUIpUI0
NO, - HHUTPO SO;* cyab(uUTo N* HUTPHI0
CNS TronuanaTo(poaano) | SO;S* trocynbdaro | Oy IEPOKCO

" THAPO B COEUHEHUSAX C GOPOM

WNHorna aHMOHHBIC JTUTaHABl HMCIOT CHelHaJIbHbIe Ha3BaHMsl, HAI[pUMeED:

S* - muo; O - okco; HS™ -mepkanmo.

AHUOHBI YTIICBOJIOPOJIOB B KAYECTBE JINTAH/I0B HA3bIBAIOT TaK:

CHj; - metnn, CsHs™ - mukioneHTagueHuI.

JIJisi HeHTPAJbHBIX JUTAHA0B UCTIOIB3YIOT HOMEHKIIATYpHBIC HAa3BaHUS BEIIECTB 0e3
usMmenenuii (N, - quazor, N,H, - ruapasun, C,H, - sTunex u 1.1.), Kpome BeLIECTB, KOTO-
phI€, BBICTYIIAs B POJIM JINTAHOB, TIOJYYalOT CIACAYIOIINE CTIeIMalbHbIe HA3BaHUS:

H,O — aksa,; NH; — ammun; NO — numpo3un;

CO — kapoonun; SO, - ouokcocepa PF; — mpugpmopogpocgpop.
I'pomo3akue 1Mo HamucaHwio (HOPMYJIbI OPraHUYECKUX JHMTAHIAO0B 3aMCHSIOT IMOJHOCTHIO
W YaCTHYHO OYKBEHHBIMH 0003HAUYCHUSIMH, HAIIPHUMED:

NH,CH,CH,NH, (a3tunenaunamun) - enP(C,Hs); (tpudtandochun) - PE;

(NHz)zco (Kap63,MI/I):[) -ur CsHsN (HHPHHHH) - py
JI)11 KATHOHHBIX JIMTAHAOB IIPUMEHSIOT CIIEAYIOIINE Ha3BaHU:
N,Hs" - ruapasunmii;  NO,' - aurpomnuii; NO' - HUTPO3WIIHIA;

Hopsinok nepeunciaenusi aurangoB. [Ipasuina u3oopaxenns HopmMyJ KOMIUIEKCHBIX
coequHeHU# caeayromue. Ilpu cocraBiaeHun GopMyibl OAHOSIEPHOTO KOMIIIEKCa (MOHHOTO
IM HEUTPAJIbHOIr'0) CJIeBa CTABsIT CMMBOJI IEHTPAJBbHOI0 aTOMAa (KOMILIEKC000pa3oBa-

TeJis1), a 3aT€M NEPEYUCIAIOT JUTaH/bl B OPSAJIKE YMEHbIIIEHUS UX 3aPAJIOB OT MOJO0KUTEIb-
HBIX 3HaYeHuii K orpunarensubiv: [ML,1,°L;y]. [Tpu paBeHCTBE 3apsa0B JIUTaHIOB MOJb3Y -

IOTCSl IPaKTUYECKUM psioM sneMenToB. Hanpumep, H,O 3anuceiBatot sieBee NH;, CsHsN -
nesee CO. bonee npoctele Turanasl B popMmynnax yka3bplBaloT JieBee Ooiiee CIOXKHBIX; TakK,
N, numryt neBee NHs;, NH; - neBee N,Hi, N,H4 - neBee NH,OH. B dbopmynax muorosaep-
HBIX KOMIUIEKCOB YKa3bIBAIOT YMCJIO LICHTPAIBHBIX aTOMOB, HanipuMep [MyLy].
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Ha3Banus BelIeCTB CTPOSIT U3 HA3BAHMM JIMTAHJA0B C MpeIIecTBYONEH YUCI0BOMI
NPUCTABKOM (IpEeYeCcKOe YMCIUTENbHOE), YKA3bIBAIOIIECH YMCJI0 JTUTAHA0B KAaXKI0r0 THIA
B (QopMmylsie, 1 Ha3BaHUSl KOMILIeKcooOpa3oBaTessi B onpeneiaeHHond ¢opme. [lpuuem
nepevyeHb JIMTaHJ0B UAET B cooTBeTCTBUU ¢ ajiaBurom (mpaBuia 1970 r.). Hago otme-
TUTh, YTO B OTEUYECTBEHHOH JIUTEpaType Yalle MCIOJIb3YeTCs MEePEeUrCIeHHe JUTaHI0B OT
OTPHLIATEIBHOIO 3apsijia JUraHAa K HEWTpaJIbHOMY M 3aT€M IOJIOKHUTEIbHOMY, T.€. CIIpaBa
HaJeBo Mo GopMyJie COCTUHECHHUSI.

1- MOHO 3- Tpu (TpuC) 5 - meHra | 7 - renra 9 - HOHa 11 - yaneka

2 — i (6uc) | 4—retpa(terpakuc) | 6 - rexca | 8 - okTa 10 - neka 12 - noneka

Ha3Banusi HeliTpaJbHBIX KOMILUIEKCOB. Ha3BaHust KoMIuiekcoB 0e3 BHeIIHEH cdepbl
COCTOSIT U3 OJHOTO clioBa. BHauane yka3pIBaeTCsl YMCJI0 U HA3BaHUS JIUTAHAOB (IS JIM-
TaH/I0B Ka)X0ro BUJA OTAENBHO), 3aT€M Ha3BaHWE HEHTPAJHLHOI0 aTOMa B MMEHHTEJb-
HOM Tajeske (B CIydae MHOTOSIEPHBIX KOMIUIEKCOB - C YKa3aHHEM YHCIa [EHTPaTbHBIX
atomoB). Hanpumep: [Fe(H,0).Cl,] — nuxnopoterpaakBaxkene3o(1l); [Co.(CO)s] - okrakap-
6onmnauko0ansT ; [Zn(en),Cly] - auxsiopoOuc(3THICHIUAMUH)IIMHK (CJIOBO «OATUJICHIHUA-
MUH» COACPKUT YUCIUTEILHOE, IOATOMY Tepe]] Ha3BaHUEM TaKOTO JIMTaH/Ia MUIIEM CIIOXK-
HOE YHCJIUTEIIHOE «OHC», a HE «JIH»)

Ha3BaHusi coelMHeHUI ¢ KOMILIEKCHBIMM KATHOHAMHU CTPOSITCS TaK e, Kak U Ha-
3BaHUA MPOCTBIX COCAMHEHUH, COCTOSIIUX U3 KaTHOHA U aHnoHa. OJTHAKO B paccMaTpUBac-
MOM CJIy4ae KaTHOH HE MPOCTOM, a KOMIUIEKCHbIM. Ha3BaHUs KOMIUJIEKCHBIX KATUOHOB CO-
CTOAT M3 YMCJIAa W Ha3BaHUSl JIMTAHA0B W Ha3BaHUSl KOMILIeKcooOpa3zoBatesi (1Jis
MHOTOSIZIEPHBIX KOMIUIEKCOB - C yKa3aHueM ux uucia). OO003HaueHue CTENeHU OKUCICHUS
KOMILIEKCOO0pa30BaTes Jal0T pUMCKUMH IIU(ppaMu B CKOOKax mocie Ha3zBaHUs (TI0 CIoco-
Oy IIroka): [Cry(NH;)o(OH),]*" - xatnon muruapoxcononaammunauxpoma(lll). B cayuae
HEU3BECTHOW CTEIEHU OKHUCIICHUS KOMIUIEKCOOOpa30BaTelsl YKa3bIBAIOT 3apsi/l BCETO KaTHO-
Ha B CKoOkax apabckumu mmdpamu (o cmocody OIBeHca-baccerra). Hampumep:
[Hg,(H,0),]*" - xatuon auakBaaupryTu(2+). HasBaHus COEIMHEHUWH, BKIHOYAOIIUX
KOMIUIEKCHBIN KaTuoH, cTposaTcs Tak: [Mn(H,O)s] SO, - cynbdat rekcaakBamapranma(ll).

Ha3Banusi coeuHeHHii ¢ KOMIUIEKCHBIMU AHMOHAMH CTPOSTCS TakK K€, KaKk Ha3Ba-
HUS TIPOCTHIX COCIMHEHUMN, COCTOSIINX U3 KaTHOHA U aHnoHa. OJJHAKO B pacCMaTpUBAEMOM
cllydae aHHMOH HE MPOCTOM, a KOMIUIEKCHbIA. Ha3zBaHne KOMIIEKCHOTO aHMOHA CTPOUTCS U3
YHCIa ¥ HA3BAHUS JIMTAHA0B, KOPHS JATHHCKOT0 HA3BAHMS 3JeMEHTA-KOMILJIEKC000-
pasoBatesisi, cygppuxkca -aT W yKa3aHUSA CTENCHH OKHUCICHHS KOMILJIEKCOOOpa3oBaTems:
[BF4] - Terpadropobopar(Ill)-non

KopHu 1aTHHCKHMX HAa3BaHUMH 3JIEMEHTOB

Ag aprent- | Cu kynp- | Hg | mepxyp-" | Mn manrad- | Pb ILIFOMO-

Au ayp- Fe depp- | Ni HUKKOJI- Sb CTHO- Sn CTaHH-

") Ha3BaHWUE CO BPEMEH AJIXMMUM

Ha3Banus coequHeHUii, BKJIOYAWIIUX KOMIJIEKCHbIN AHUOH, CTPOSITCS TaK:
K,[Hgl4]-rerpanonomepkypat(Il) kamms, H[Sb(OH)s] - rekcarumpokcoctudat(V) Bogopoa




TEOPUH CTPOEHUSA KOMILIEKCHBIX COEJJMHEHU

Teoperndeckue npencTaBiIeHUs O MPUPOJIE KOMILIEKCOOOpa30BaHUs BOSHUKIN U3 I10-
IBITOK /1aTh OOBSICHEHHE XUMUYECKOMY B3aUMOJICHCTBHIO YCTOMUYMBBIX MOJIEKYJ C MOHAMU
U aroMamu pa3iaudHbiX. OJIHOBPEMEHHO M€ NOMCK MPUYMH 3aMETHOW HecnelH(pUYHOCTH
TaKMX B3aUMOJCHCTBUIL, B pe3ysIbTaTe YEro OKa3bIBalOTCS MIPOYHO CBSA3AHBI MEXKIY cOO0H U
WOHBI, U aTOMBbI, 1 MoJIeKyJbl. Hanmpumep, B xiopuzae auxiopoakarpuamMmuakoOansTa(lll)
[Co(NH;);(H,O)CL]Cl ¢ kommiekcooOpa3oBaTeiieM CBsI3aHbI U XJIOPUI-UOHBI, U HEUTPah-
HbIE MOJIEKYJIbl aMMHAKa U BOJIbI.

XUMUYECKHE CBSI3U B KOMIUIEKCHBIX (KOOPJIMHAIMOHHBIX) COCTUHEHUSX OTINYAOTCS
OobIIUM pazHoO0OpaszueM, uTo 00yCIIOBIEHO BCEBO3MOKHBIMU COYETAHUSAMU KOBAJIEHTHBIX
CBS3€il pa3HOM MOJSPHOCTH, KPATHOCTHU U CTETIEHU JEJIOKATU3ALNN AIEKTPOHHBIX Hap.

B cBoe Bpemst ObL10 NPeAsIoKEHO MHOTO Pa3IM4HbIX TEOPUH CBS3U B KOOPIUHAIIMOH -
HBIX COEIMHEHUSX, HO 3HAYUTEJIbHAs 4acTh dTUX TEOPHUH YK€ CTajla JOCTOSHUEM HUCTOPUHU.
MBs1 paccMOTpPUM TOJNBKO 2 TEOPHUM - METOJ BasleHTHBIX cBsizeil (MBC) u Teoputo kpucra-
muaeckoro nois (TKIT).

Teopusi BaJIeHTHBIX CBsI3el

Teopus BaneHTHBIX CBsi3ell ObljIa MepBON U3 KBAHTOBOXMMHMUYECKUX TEOPHM, UCTIONb-
30BaHHOM JJIsl MPUOIMKEHHOTO OOBSICHEHUS XapakTepa XMMHUYECKHX CBSA3€H B KOMILJIEKC-
HBIX coelMHEHUsX. B ocHOBe ee mpuMeHeHHs Jiexalla uaesl O JOHOPHO-AKIeNTOPHOM Me-
XaHu3Me O0O0pa30BaHUsl KOBAJCHTHBIX CBSI3€H MEXIy JIMTAaHIOM M KOMIUIEKCOOOpa3oBa-
TeneM. JIMrang cuurtaercs AOHOPHOM YacTHIECH, COCOOHOW mepenaTh Mapy d3JIEKTPOHOB
aKuenTopy — KOMILIeKCO00pa3oBaTe/il0, NPeJoCTaBisIIonieMy i o0pa3oBaHuUsl CBSI3U
CBOOO/IHbIE ATOMHBIE OPOMTAIIM CBOMX YHEPreTUUECKUX YPOBHEM.

Jlnst oOpa3oBaHusi KOBAJICHTHBIX CBSI3€H MEXIY KOMIUIEKCOOOpa3oBaTeIeM U JIMTaH-
JTaMu HEO0O0XO0MMO, YTOOBI BaKAHTHBIC S-, p- WU d-aTOMHBIE OPOUTAIN KOMILIEKCOOOpa3o-
BaTeJIsl MOABEPIVIMCH TMOPUAM3ALMM ONpeIeIeHHOro Tuna. ['nébpuaHsie opOuTanu 3aHuMa-
I0T B IIPOCTPAHCTBE ONPEIECICHHOE MOJIO0KEHUE, IPUUYEM HUX YUCIIO COOTBETCTBYET KOOPAH-
HALMOHHOMY YHMCJIy KOMILJIEKCOOOpa30BaTesl.

[Ipu 3TOM YacTo MPOUCXOIUT 00beIMHEHHE HeCHAPEHHBIX JIEKTPOHOB KOMILICK-
cooOpa3oBartessl B apbl, YTO MO3BOJIIET BHICBOOOINUTH HEKOTOPOE YHCIO aTOMHBIX OpOHTa-
JIei, KOTOpbIE 3aTeM Y4aCTBYIOT B THOPUAN3ALNN U 00pa30BaHUHM XUMHUECKUX CBSI3€il.

Henonenennesle mapbl 3J€KTPOHOB JIMTAHAOB B3aUMOJCHCTBYIOT € THOPHIHBIMHU
OpOUTAIAIMH KOMILJIEKCOOOpa30BaTENsl, U MPOUCXOIUT MepeKpbIBaHUE COOTBETCTBYIOLIUX
opbutaneii KoMIUIEKCOOOpa3oBaTensi M JIMTaHJa C TOSABICHHEM B MEXbSACPHOM IIPO-
CTPAHCTBE IMOBBIIICHHON 3JEKTPOHHON MIOTHOCTU. Takum 00pa3oM, XMMUYEcKasl CBS3b B
KOMIUIEKCHBIX COEIUHEHMSX SIBJISIETCS OOBIYHOM KOBAJICHTHOH CBs3bI0, 0Opa30BaHHOM IO
JIOHOPHO-aKLENTOPHOMY MEXaHU3My, JOCTaTOYHOM NMPOYHON Y IHEPreTH4eCKH BBITO/-
HOM. DIJIEKTPOHHBIE Mapbl KOMILIEKCOOOpa30BaTeNsl, B CBOIO OYEpEdb, MOIYT B3aUMOJIEH-
CTBaTh C BAaKAHTHBIMU aTOMHBIMH OpPOMTANISIMU JIMTAaH/1a, YNPOYHASA CBA3b N0 JATHBHOMY
MeXaHU3MY.

DJEeKTpOHHBIE Maphl, HAXOALIMECS HAa THOPUIHBIX OpOUTANAX KOMIUIEKCOOOpa3oBa-
TEJIs, CTPEMSITCS 3aHITh B IPOCTPAHCTBE TAKOE IMOJIOKEHHUE, IPU KOTOPOM UX B3aUMHOE OT-
TaJKMBaHUE OyAeT MUHUMAIbHO. DTO MPUBOAUT K TOMY, YTO CTPYKTYpa KOMIUIEKCHBIX
VMOHOB U MOJIEKYJI OKa3bIBAa€TCs B ONPEAEIIEHHON 3aBUCUMOCTH OT THIIA THOPHAM3ALMH.
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K4 Tun ['eomeTpus komriekca Tpumepst
ruOpUIU3aIuU
. [NH;—Ag-NH;]"
2 |sp JIMHEWHAs [Cl-Cu-—CI]
sp TpeyTroiabHas A [Hel;]
3
3 TPUTOHATBHAS )
P nupaMuaa A [SnCl:]
[Be(OH).J?
4 |sp’ TETpadIp & [MnCl,]*
[Zn(NH;).]*
[Ni(CN).J*
4 | dsp? KBaJpar E [PtCL]?
[Pt(NH;),Cl,]°
302 TPUTOHATBHAS
5 | sprdc) e %& [Fe(CO)s]
3 422 TeTparoHajabHast E [MnCls]? )
5|y nupaMuIa [Ni(CN)s]?
% [AI(H,0)s]*"
3 2 2
spd’, [SnClg]
6 .
dzsp3 OKTasap [C 0 CNHS)Q] 3
: [Fe(CN)s]’
. IIeHTaroHaJIbLHAas [V(CN)7]Z‘
7 | spd 3
[ZTF7]
ounupamuIa

Ecnu xoopanHanmoHHOE YHMCIO MPUHUMAET OoJblliee 3HAYECHHE, TO KOH(UTyparus
KOMIUIEKCA CWJIBHO YCIIOXKHSAETCS, IIPUYEM BO3MOXKHO CYILIECTBOBAHUE HECKOJIBKUX KOOPIU-
HallMOHHBIX MHOT'OI'PaHHUKOB, B3aUMHO IIPEBPALLAIOLIUXCS APYT B IpyTa.
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Paccmotpum obpazoBaHue HEKOTOPHIX KoMmIuiekcoB ¢ no3unuiit TBC. Hampumep, ka-
ol [Zn(NH;),]*" Brmouaer komriekcooOpaszosarens quak(1l).
OnexkTpoHHass  000JI0UYKa 3410 45° 45° 4d°
3TOrO0 YCIOBHOIO HOHA
umeer dopmyny[Ar] 3d"
45" 4p° m moxer OBITH
YCIIOBHO M300pa)keHa TaK:
Bakantaeie 4s- u  4p- s * ptptp = o (rempasap)

L L] L 1) L] L L]

opOuTamu aToma NH, NHNH,
nuaka(1l) o0pasyroT
YeThIpe
sp’-TUOpHUIHBIE OPOUTAIIM, OPUEHTUPOBAHHBIE K BEpIIMHAM TeTpadiapa. Kaxkmas Mosekysia
aMMHUaKa UMEET HEMOJIENEHHYIO Mapy 3JIEKTPOHOB y aToma azota. Opburanu aToMOB a30Ta,
COJIEPIKAIIUE HETIOENEHHBIE MAaPhl JJIEKTPOHOB, MEPEKPHIBAIOTCA C Sp -TUOPHIAHBIME OPOU-
tansimu nuHKa(Il), 006paszys TeTpasapuyecKkuii KOMIUIEKCHBIN KaTuoH TeTpaamMmMuHimHka(ll)
[Zn(NH3)4]*": TTockonbky B uoHe [Zn(NHs)4]*" HET HeCIapeHHBIX DJIEKTPOHOB, TO OH MPOSB-
JSIeT AMAMArHUTHbIE CBOICTBA.

Paccmorpum npyroit mpumep - terpakapoonmnHukens [Ni(CO)s]. Hanumewm snek-
TPOHHYIO (POPMYJTy BaJIEGHTHOTO YPOBHSI KOMILIEKCOOOpa30oBaTesl.

ML T A

_< T .*

I
S B

Hanpumep, nans Heii- Ni° : [Ar] 34° 4® 4p°

TPaJLHOIO aTOMa HHU- 348 42 420 Al
kemst:  Ilepexon  4s-
9JEeKTpOHOB Ha  3d- NN LT T T
MOJypOBCHbL  IIPEBpa-
aer  mapaMarHuT-
Hblii atoM Ni’ B ama-
MArHHTHYI0 YaCTHUILY

Ni* : [Ar] 38" 457 4p°
3410 45° 4p° 4

yarmwyto ety (A n[w]w] [a] [ Le o] (L1 T 1]
KaHTHblE  OpOUTAIH B L .

MOABEPraroTCsa TUOpHU- s tope f,+ P o= 557 (xerpasap)
TU3aru, o0pasys TeT- co co co co

pa’ApuvecKyr0 KOH(U-

T'ypaluio.

Tak mnocTpoeH TeTpa’ApHUYeCKHil IMAMATHUTHBIH KOMIUIEKC TeTpakapOOHUITHUKEb
[Ni(CO)4] (KUY = 4), koTOpbIif XapaKTepU3yeTCsl 3HAYUTEIbHON YCTOMUHNBOCTHIO.
Ecnu KOMILIEKCO00- Y

4 4p° 4d°
pasoBaTeneM  CIyXKHT
Hukenb(Il) ¢ anekrpon- W "‘ ‘.‘ ‘ “
HO  KOH(Hrypauuei

'\—Y,_/
[Ar]3d*4s" 4p°, 1o Ha-

s+ prptp = o (repay)
JOOHOCTh B IEepemelie- e oe se o
HUH SJIEKTPOHOB C B Br Br Br

4s-TIOTypOBHS TIepeT THOpUAN3aliel OTIIaIaeT, TaK KakK JJIs peau3aliuy KOOPIUHAITMOHHO -
ro 4nciaa 4 MMeeTcs TOCTaTOYHOE YHCIO BaKaHTHBIX opoOutaneld. Takoe cTpoeHue mMMeer
HEyCTONUYMBLINA MapaMarHUTHLIH KoMIuiekc Terpabpomonukkonat(Il)-uon [NiBr,]*
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Opnako mnpu 06136)11/1212- 3 40 4" 4
HUU JIBYX JIEKTPOHOB 3d-
FBYX SICKTPOHO MK
INOAYpPOBHA B TIIapy, H U
MpEeBpaIIeHUN OJTHON U3 3 48 o ",

opbuTasied 3TOro mMoj-
YPOBHS B BaKaHTHYIO Me-
HSIETCSl U TUIl TUOpUIHN3a-
UM, U XapaKTepUCTHKA d+ s + p+p = dip? (xsanpar)

IIOJIy4acMOI'0 KOMILIICKCA. L1 (1) LI 1]
CN CN CN CN

N[ ]a | {4 ] [a]a

Tun rubpuausanuu dsp” U MIOCKOKBaapaTHas (opMa KOMILIEKCA PEAU3YIOTCS IIPH 00pa30-
BaHUM  YCTOWYMBOIO JIMAMATHUTHOIO KoMmIuiekca  TerpanuaHoHukkonat(ll)-uona
[Ni(CN)4]* (K4 = 4).

Ecnu B rulpuamszanuu y4yacTBYIOT aTOMHbIE OpOMTAIM BHEIIHEro d-moaypoBHS,
KOMIUJIEKC, KaK MpaBUJIO, B 3HAYUTEJIBHOM CTENEHU MMAapaMarHUTEH M Ha3bIBA€TCS BHeMI-
HeOpOMTAJBHBIM WM BbICOKOCIHHOBBIM. CTpOEHUE TAaKMX KOMIUIEKCOB MOKET OTBEYATh
THITy THOPUIM3ALIAH, HAPUMED, sp°d”. Takue KOMILIEKCHI, TPY 00pa30BaHMU KOTOPBIX MMeE-
€T MeCTO rMOpHAM3alus C y4yacTHEeM aTOMHBIX OopOuTanell npeABHELIHEro d-moaypoBHS,
Ha3bIBAIOTCSI BHYTPHOPOMTAJBLHBIMH WJIN HU3KOCIIMHOBBIMHM U, KaK MMPaBUJIO IHaMarHUT-
Hbl WIHM cJ1la00 MapaMarHUTHBI (BCE MJIM TMOYTHU BCE AJIEKTPOHBI KOMILIEKCOOOpazoBaTeis
CIIAPEHBI, & THI TMOPUU3AlNK, HAapUMep, d’sp’ nmu dsp®). Hanpumep, Ipu paccMOTPEHUH
KomIuiekcoB xene3a(ll) oOHapyXuBarOTCS M BHEITHEOPOUTANbHBIE, U BHYTPUOPOUTATIHLHBIC
KOMILJIEKCHI.

Fe': [Ar]34% 45% 4p°
[IpuBeneHHas cxema IMOKa3bIBa- 35 452 4" AP
€T, Kak 00pa3yloTcs mapamar-
HUTHBIN BbICOKOCITMHOBBI
OKTa3Jpuyeckuii  rexkcadropo-
deppar(Il)-nom [FeF,]" 3 4’ 4 i
wir|r|r[r][{a|[a]afa]ls s

(T T|T|T T

Fe'll: [Ar] 34° 457 4p°

N I R A N )
T
s + jv_',~-+-11:.u+p-\‘-‘-:x‘+d=,s'p34r1Q
L1 L1 - L1 L1 -

F F FF F F F

. Fe'll: [Ar] 34° 457 4p°
U IHAMATHUTHBIM HHU3KOCIIHN-

. . 3d° 450 4p0 4d°
HOBBIH OKTa’IpUYECKUN TeKca-
uunanogeppat(ll)-uon AN (a4 4 4] 4
[Fe(CN)q]*. P
N ' D

d+d+s1v-l‘—_ P+P+p=d28p3

CNNCN CN CNCNCN

Cama mo cebe Teopusi BaJCHTHBIX CBs3€H HE JaeT OTBETa Ha BOIPOC, KAKOW BUJ
KOMILIeKca oOpa3zyeTcsl B KaKJIOM KOHKPETHOM Clydae, TaK KakK 3TOT METOJ HE YUUTHIBAET
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BIIUSIHUS NIPUPOABI Juranja. [loaToMmy MeTosa BaJIEHTHBIX CBA3EH JOIKEH 00s13aTENbHO J0-
MOJIHATHCS TAHHBIMU O MarHUTHBIX CBOMCTBaX KOMILIEKCA JTMOO CBEIEHUSIMU O BIUSHUU JIH -
raHja Ha Xxapakrep o0pa3yroIerocsi KOMIIIeKca.

Teopusi KPUCTANTHYIECKOTO MOJIA.

Teopust KpUCTAIIIMYECKOTO IMOJIS MPHILIA HA CMEHY TEOPUHM BaJICHTHBIX CBA3ed B 40-x
rogax XX croneTusd. B 4ucTOM BUJE OHA celyac MPUMEHSAETCS Majlo, TaK KaK HE MOMKET
OOBSICHUTH 00pa30BaHNE KOBAJICHTHBIX CBSA3EH B KOMIUIEKCHBIX COSAMHEHUSX U COBEPILECH -
HO HE YYMTHIBA€T HCTUHHOI'O COCTOSIHUS JIMTaHJI0B (HalpUMep, UX JEHCTBUTEIBHBIX pa3Me-
POB) Ja)Ke B Cily4yae B3aMMOJCHCTBUM, OJIM3KUX K YUCTO AJNEKTPOCTATHUECKUM. YIKe C cepe-
nuHbl 50-X TOJIOB YNPOIIEHHAs TEOpUs KPUCTAIUIMYECKOTO MOJsi ObUla 3aMEHEeHa YCOBEp-
LICHCTBOBAHHOW TeOPHMeH MOJIsl JIMTAHIAO0B, YUYUTHIBAIOIIECH KOBAJCHTHBIN XapakTep XUMH-
YECKHUX CBSI3EH MEXAy KOMIUIEKCOOOPAa30BaTeNIeM U JIMTAHAOM.

PaccmoTprM OCHOBHBIE MOHATHS TEOPHU KPHUCTAIJIMYECKOIr0 MOJIs, KOTOpas, Kak U
TEOpHs BAJICHTHBIX CBSI3€H, BCE €Ille COXPaHSAET CBOE 3HAYEHHE JUIsl KaueCTBEHHOro (a s
KOMILIEKCOB 3d-MeTasIoB U KOJIMYECTBEHHOIO) OMMCAHUSI XUMUYECKUX CBA3EH B KOMILJIEKC-
HBIX COEJIMHEHUSX U3-3a OOJIBIION MPOCTOTHI U HATJISAHOCTH.

B Teopun KpuCTaIIN4EeCKOro Mojs XUMUYECKas CBSI3b KOMILIEKCOOOpa3oBaTellb — JI -
raHji CYMTacTCs JIEKTPOCTATHYECKOM. B COOTBETCTBUM C 3TOM TEOpUEH JIUraHAbl pacroa-
raroTCsl BOKPYT KOMIUIEKCOOOpa3oBaTelisi B BepUIMHAX MPaBHJIbHBIX MHOTOTPaHHUKOB (MO-
JIM3JIPOB) B BHUJIC€ TOYEUYHBIX 3apsi/0B WM AunoJeii. PeanbHplii 00beM uranaa Teopueit
BO BHUMaHUE HE MPUHUMAETCS.

JIurauapl, Kak TOYEUHBIEC 3apsi/ibl, CO3/IAI0T BOKPYT KOMILJIEKCOOOpa30BaTes 31eKTPo-
cTaTHYecKoe MoJie “KpucTajuinyeckoe rnose”, (eciau paccMaTpuBaTh KPUCTAII KOMILJIEKC-
HOTO COEJIMHEHUS1), WK MOoJie JIMTAHA0B, B KOTOPOM SHEPreTUYeCcKrue ypPOBHU KOMILIEKCO-
oOpasoBarens u, MPEXe BCEro d-MOoIypOBHH, PACHIENJISIIOTCH, U X SHEPTUS U3MEHSICTCS.
XapakTtep pacuIeIeHUs, SHEPTUSL HOBBIX YHEPreTUUYECKUX YPOBHEN 3aBUCUT OT CUMMeETPHUH
PacIoNOKEeHUs JTUTaHA0B (OKTadJpUYECcKOe, TETPa’IpUUECKOe WM MHOE KPUCTAJUINYECKOE
nosie). Korga B kadecTBe nurannoB koopauHupyrotcst moiekynsl H,O, NHs, CO u apyrue,
UX paccMaTpUBAIOT KaK JAMIIOJIH, OPUEHTUPOBAHHBIE OTPULATENBHBIM 3apSA0M K KOMILIEK-
co00pa3oBaTelo.

PaccmoTpum  ciiydaii OKTa3ApHMYeCKOro paclo/I0OKeHHsl JIMIAHI0B (Hampumep,
[CoFs]® win [Co(NH;)s]*"). B meHTpe oKTasapa HaXOAUTCs aTOM-KOMILIEKCOOOPA30BaTElh C
AJIEKTPOHAMU Ha d-aTOMHBIX OpOUTAJISX, @ B €r0 BEPIIMHAX — JIUTaH/Ibl B BUJI€ TOUEYHBIX OT-
pULIATENIbHBIX 3apsA0B (Harpumep, HoHbl F~ unu nonsipasie Mosiekyisl Thna NH;). B ycnos-
HOM HOHE M, HE CBS3aHHOM C JIMTaHAaMH, SHEPruu BceX msaTh d-AO oauHAaKOBHI (T.€.
aTOMHBIC OPOHTAIH MATUKPATHO BHIPOKIEHHDIE).

OpnHako B OKTa3IpuyuecKoM moJie JuraiaoB d-AO xomruiekcooOpa3oBartess MomnajaatT
B HEpPaBHOIEHHOE TIOJOXEeHUE. AToMHBIE opbuTanu d(z’) u d(x*-y2), BHITAHYTHIE BIOJb
ocell KOOpAMHAT, OJIMKE BCEro MOAXOAT K JIuranaaM. Mexay 3TUMU opOUTaIsIMU U JIUTaH -
JaMU, HaXOIAIIMMUCS B BEPIIMHAX OKTa3/ipa, BO3HUKAIOT 3HAUNUTEIbHbIE CHJIbI OTTAJIKMBA-
HHUSI, IPUBOSIINE K YBeJIUYEHHI0 JHeprun opourasneil. lnaue roBops, JaHHbIE aTOMHbBIE
opOUTaNM MOABEPraroTCs MAKCHUMAJIBLHOMY BO3/1€iiCTBHIO NOJIS JJUTaHA0B. [pyrue Tpu d-
AO —d(xy), d(xz) u d(yz), pacrioJIO’KEHHbIE MEXAY OCAMU KOOPAMHAT U MEXAY JIUTaH]IaMHU,
HaxXoJATCsl Ha OoJiee 3HAUMTEIBLHOM PAacCTOSHUU OT HUX. B3aumoneiictBue Takux d-AO c
JUTaHJIaMd MUHUMAJIBHO, a CIIEJIOBATEeNIbHO — dHEeprus d(xy), d(xz) u d(yz)-AO noHmxaercs
M0 CPaBHEHHIO ¢ UCXOAHOMN. Takum 00pa3zom, MATUKPATHO BRIPOKACHHBIE d-AO KOMILIEKCO-
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oOpasoBaresns, Tonaaasi B OKTadpUYECKOe TOJI€ JIUTaHI0B, MOJABEPTAIOTCS PACIICTIIICHHIO
Ha JIB€ IPYIIbl HOBBIX OpOUTANIel — TPEXKPATHO BBIPOXKIACHHbIE OpOUTAIN ¢ Oojiee HU3KOM
sHeprueH, d(xy), d(xz) u d(yz), 1 IBYKpaTHO BBIPOKJEHHBIE OpOUTANH ¢ Oojiee BBICOKOU
sueprueit, d(z*) u d(x*y*). Dti HOBbIE TPYIIILI d-opOuTaseil ¢ Goee HU3KOM U Golee BBICO-
KOH sHeprueil 0003HavaioT d, u d,; PasHOCTh 3HEprUil 1ByX HOBBIX MOAYPOBHEH d, U d, 1o-
JTy4uia Ha3BaHHUE MapaMeTpa pacueruieHus Ay

E,—E =1
A Pacnonoxxenne  nByx
£y dy (I) A HOBBIX DHEreTHYECKHX
305 A, noayposHeii d; u d, o
OTHOLLIEHHUIO K HCXOJ-
E, d-AO by HoMy (d-AQO) Ha 3Hep-
FeTUYECKON auarpamme
— HECMMMETPHUYIHOE:
2/5 Bg (Ex-E0)>(E)— E).
El ds

KBanToBoMexanuveckasi Teopus TpeOyeT, 4TOObI IIPHU MOJIHOM 3aCEJICHUN HOBBIX DHEP-
TeTHYECKUX YPOBHEW SJIEKTPOHAMM OOIIasi PHEPrusi ocrajach 0e3 M3MEHEHHs, T.€. OHa
JOJKHA OCTaThCs paBHOM F\. IHaue roBopsl, JOJKHO BBIIOJIHATHCS PABEHCTBO

4(E2 — Eo) = 6(Eo — El),
rae 4 u 6 — MaKCMMaJIbHOE YHCIIO0 3JIEKTPOHOB Ha de 1 dy-AO. 13 3TOrO0 paBeHcTBa cieny-
eT, uto (B> — Eo) / (Eov—E\) =32 u (E,— E\) / (Ey— E>) =5/2, umn

Ao / (E() — El) = 5/2, OTKYya (Eo — El) = 2/5 Ao.

Pazmernienne kaxx10ro JIeKTpoHa U3 MECTH MaKCUMaJIbHO BO3MOXKHBIX Ha d-0pOuTanu
BBI3bIBAET YMeHbIIIeHHe (BBIUIPHIN) dJHepruu Ha 2/5 A,. Haoboport, pazmenieHne Kaxiao-
IO JIEKTPOHA U3 YEThIPEX BO3MOXKHBIX Ha d, -OpOUTa/IM BHI3bIBAECT yBeJWYeHHe (3aTpary)
Hepruu Ha 3/5 A,.

Ecnu 3acenuts snekrpoHamu d; u d, -opOUTaIN MOJTHOCTHIO, TO HUKAKOTO BBIUTPHILIA
SHEpruu He OyAeT, HO eciii ucxoaHas d-AQO 3aceneHa TOJIbKO YaCTHYHO M COJAEPKUT OT 1 10
6 DJIEKTPOHOB, M ATU SJIEKTPOHBI pa3MelaroTcsl TOJIbKO Ha dy -AO, TO MBI MOJIYyYHUM
BBIMTPBIII SHEPTUH. BBIUTPHIIT 3HEPTUU 32 CUET MPEUMYIIECTBEHHOTO 3aCEJICHUS AJIEKTPO-
HaMmi d-AO Ha3bIBAIOT IHEPTrUell CTA0MIU3aAUMU KOMILJIEKCA MOJIeM JIMTaHI0B.

Crennduika KaX0ro U3 JIMTAHAOB CKa3bIBAETCS B TOM, KaKOE TOJIE JTaHHBIHN JINTaH] CO-
3/aeT, CHJIbHOE WK cjaadoe. UeMm cujibHee moJie JIMTaHIA0B, YeM 00JibIlle 3HaUCHUE mapa-
MeTpa pacuierienus A,.

Ornpenenenne napaMeTpa paciieieHHs], KaKk MMPaBUJIO, OCHOBAHO Ha CIEKTPOCKOIMUYE-
CKUX HCCIeI0BaHusAX. IMHBI BOJIH MOJIOC TOTJIOIIEHUS! KOMIUIEKCOB A B KPHCTANTMYECKOM
COCTOSIHUU WJIA B PacTBOpE, 00yCIOBIIEHHBIE IEPEXOJJOM NIEKTPOHOB C de- Ha dy—AO, cBs3a-
HBI C TTAPaMETPOM paciieruieHus 4y ciaeayomum o0pa3om:

V=1/)\;A0=E2—E1=h><\)=h><(c/)\)=h><c><v,
rne h- moctosiHHas [lnanka; ¢ - ckopocth cBeta. Eqununa uzmepenus 4, — ta e, 4To y BOJI-
HOBOTO YKCJIa V- M, 4TO NPUOIMKEHHO oTBeuaeT 12 J[K/MOIb.
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[Tapamerp pacmemenns Ay 3aBUCUT: OT TOrO, KAaKO€ I0JI€ CO3/aeT JaHHbIM JUraH]| — CHJIb-

HOC Nin cna6oe, 4€M CHUJIBHEC IT0JIC JIMTaHA0B, YEM OoJIbIIIe 3HAYEHNE AO

B pesynbraTe riccienoBaHus MHOTOYHCICHHBIX KOMIUIEKCHBIX COSIMHEHUH OBLIO ycTa-
HOBJICHO, YTO IO CIIOCOOHOCTH yBEIIMYHMBATH MMapaMeTp PACHICIUICHHUSI METaIOB-KOMILICK -
cooOpazoBaresiell, HaXOMAMIUXCS B CBOMX OOBIYHBIX CTETICHSIX OKHCIICHHsI, HauOojee pac-
MIPOCTPAHCHHBIC JIMTAHABl MOKHO PACIOJIOKHUTh B CICAYIONUN CHIEKTPOXUMUYECKHI Psij,
BJIOJIb KOTOPOTO 3Ha4YeHUe /Ay MOHOTOHHO PacTeT:

1‘<Br'<c1'=Ncs'<<N03‘<F‘ <OH_<<H2O=H_<NH3<N02_<CN_zNOzCO.
3aBUCUT JHEPrusi CTa0WIM3ALUU KPUCTAIUTMYECKUM TOJIeM W OT MPUPOABI U 3apsia
KOMHJIeKC006pa3OBaTeJI$I -C yBeJH/I‘{eHI/IeM 3ap;ma ;mpa aToMa AO paCTeT; OT CTCIICHU OKHC-

JICHHUA KOMHHGKCOO6paSOBaT€J'ISI - C pPOCTOM CTCIICHU OKHCJICHHA KOMHHGKCOO6pﬂSO-BaT€JI${
3HAa4YCHUC AO YBCIINYHUBACTCA.

3HaueHUs AO pacTeT AJisi HOHOB METAIIJIOB B PAY
Mn(ID<Co(ID~Ni(ID<VID)<Fe(IID<Cr(IID<Co(III)<Mn(IV)<Mo(IID<Rh(IID)<Pt(IV)
Paccmorpum pacnpenenenue 371eKTpoHOB 10 dg U d-OpOUTANISIM B OKTadAPHUYECKOM

noJie TUrasaoB. 3aceneHue ds u d,-opOUTaNeii MPOUCXOAUT B MOJHOM COOTBETCTBHU C IIpa-
BwioM ['yHna u npunnumnom Ilaymu.

[Ipu 3TOM HE3aBU-
CUMO OT 3HAYCHHS Na- dy m dy m dy CD
paMeTpa paclleIuIeHUs
saraor o, (X OO 000,
3aHUMAIOT KBAHTOBBIE
de de de

SAYEHKH de-TIOyPOBHSI:

d'l d? d?

Ecnu 4ncio 35mekTpoHOB Ha d-TOIYpOBHE KOMILJICKCOOOpa3oBaTelisi OOJbIIe TpeX, sl
pa3MeIeHus] X 10 PACHICIUICHHBIM MTOYPOBHSIM TOSBIISICTCS ABE BO3MOXKHOCTH. [Ipn HU3-
KOM 3HAYEHUU NapameTpa paciierieHus (caadoe moje JUraiioB)

3JIEKTPOHBI TPEOI0JIe-
BAaIOT JHEPreTUYECKUU dy G‘D ay @XD
0apbe a3ICIISIOIINI

d P dp’ p6 . g Cnaboe mome

¢ 1 dyOp HTafﬁH’ T BrIcoKocIIHHOBOE 000 m
a 3areM u S5-"" 3jek- de de

COCTOAHEIC

TPOHBI 3aCEJAIOT KBAH- p E
TOBBIE SUEHKHU dy-TIOA- d d
YPOBHs



[Ipu cuibHOM TIOMIE

JUTaHJO0B U BBICOKOM dy (:I:) dy (:X:)
3HaueHUU A4\, 3acene-

Hue 4™ u 5" snektpo- CuasHoe moxe

HOM dy-TIoqypoBHs uc-  HI3KOCIHHOBoOE
. COCTOAHIIC
KIIFOYCHO; MPOMCXOIUT de de

3arnojiHeHne dE—opou-
Tanei. d* d’

[Ipu cnaGom mosie JUTaHIOB 3aceliIOlIMe KBAHTOBbIE SYEHKU 4 WM 5 3JIEKTPOHOB
HMMEIOT MapajuiesIbHbIE CIIMHBL, I03TOMY IOJIy4aeMbIi KOMIUIEKC OKAa3bIBAE€TCS CUIIBHO Iapa-
MarHuteH. B cuiabHOM moJie MrangoB oOpa3yloTcsl OfHA, a 3aTeM JIBE AJIEKTPOHHBIE Mapbl
Ha d,—TI0JJypOBHE, TaK YTO MapaMarHeTU3M KOMIUIEKCa OKa3bIBaeTcs ropaszio ciabee.

HlecTo, ceapbMoil 1 BOCBMOM 3JIEKTPOHBI B CiIy4ae cJIaboro mosst OKa3blBalOTCsS CHOBA
Ha d-1I0/IypOBHE, JOMOJHSIS KOH(DUTYPAIHMK [0 SJIEKTPOHHBIX map (0AHOM B ciaydae d°, AByX

—d ntpex — d:

Cnaboe none

d® d’
B cnydae cunbHOTO MOJIS JIMTAHAOB MIECTOM JIEKTPOH 3acensieT de-AQO, mpuBoOs K qua-

MarHeTH3My KOMIUIEKCa, IIOCIIE Yero CEIbMON M BOCBMOM 3JICKTPOHBI IMMOCTYTAIOT Ha d\-T10]1-
YPOBEHb:

CunbHoe none @ m
nvraHgos dy dy dy

d° d’
v
Gurypanuu pasiuyus
B CTpOCHMH MEXAY  Cuasmoe u ciaabdoe

o mber w e QDY OV XY
raggaMy cJiadboro u ds i/ ds

CHJIBHOTO TIOJS HCUe- ; -
33f0T. d d

OueBugHO, NIPU BOCH-
MHIJIEKTPOHHON KOH-

%
5 8-38
%

3aceleHue 0p6PIT3.J'I€fI ACBATBIM W JCCATBIM JJICKTPOHOM TAKKE HC PA3JIMYACTCA 1A
KOMIIIEKCOB 00OUX THIIOB.



17
BepHEMCS K PaCCMOTPEHUIO JJIEKTPOHHOIO CTPOCHHMS OKTAdIPUHYECKUX KOMILIEKCHBIX

noHoB [Co(NH;)s]* 1 [CoFs]’". B COOTBETCTBHHM C PACIIONIOKEHUEM B CIIEKTPOXUMHYECKOM
psly, aMMHaK OTHO- 4
CHUTCS K YUCITy JIUTaH- E
JI0B CHJIBHOTO II0JIf, a

TOPHUJI-UOH — CJIaboro
EOJBII). Cre0BaTenpHo, [CoF,F~, 3d°
3aCENICHUE DIIEKTPOHA- IR RN
MM aTOMHBEIX OpOuTa-
Jeun B JTAHHBIX ®oo
KOMIIIEKCAX IMPOUCXO-
JIUT TI0 CXEME: ds

Ay = 13000 cnr !

B anunone [CoF¢]* muranasl F- co3maror cnaboe KpUCTAIIMIECKOE MOJIE, U BCE DIIEKTPO-
HBI UCXOMHOM 3d°-AO pasmeniarorcs Ha de- u dy-opburansax 0e3 Kakoro-mmbo CrapuBaHus.
KoMIIeKCHBIN HOH SIBISIETCSI BRICOKOCTIMHOBBIM M COACPKUT YETHIPE HECIIAPEHHBIX JJIEK-
TPOHA, TO3TOMY OH apaMarHUTCH.

B HOHE
[Co(NH)]** muran- tr dy CX)—A
ael - NH;  coznmaror
CHJIbHOE KPHCTaJLTHU-
yeckoe TI0Je, BCe [Co(NH,), ", 34" fig = 22900 enm™!
3d°-3meKTpoHBl  pa3- MEBRRE
MeIIaTCs Ha Oolee
OSHEPTreTUYECKH  BBI-

TOJIHOM d-opOuTaNy.
ds

[lepexon 31neKTPOHOB € de- Ha d,—OpOUTAIN HEBO3MOYKEH H3-3a CIUIIKOM BBICOKOIO
sHepreTuyeckoro 0apbepa. I103TOMy 1aHHBIA KOMITJIEKCHBIN KaTHOH SIBJISIETCSI HU3KOCITHUHO-
BBIM, OH HE COJCP)KHUT HECTIAPEHHBIX AIEKTPOHOB U THAMarHUTEH.

Opnnako HanOonee 0OLIMH MOAXO0N K OOBSICHEHHIO 00pa30BaHUsI KOMIUIEKCHBIX COEJH -
HEHUI JaeT TeopHus MOJIeKyJaspHbIX opouTaseit (MO), koTopas B HacTosllee BpeMs Ipe-
BaJMPYET HaJ BCEMHU OCTAIbHBIMH. METOJ MOJEKYJISIPHBIX OpOUTanel mpeaycMaTpuBaeT U
YHCTO JJIEKTPOCTATHYECKOE B3aMMOCHCTBHE TPU OTCYTCTBUHM MEPEKPHIBAHMS aTOMHBIX
opOuTaie, M BCIO COBOKYITHOCTh IPOMEKYTOUHBIX CTETIEHEN NEPEKPbIBAHU.

N30MEPHUS KOMILIEKCHBIX COEJIUHEHUMI

Cpenu KOMIUIEKCHBIX COEIUHEHUH, TaK )K€ KaK U B OpraHU4eCKOM XUMUH, IIUPOKO pac-
MIPOCTPaHEHO siBieHUuEe M3oMepuu. [lon n3omeprell MOHMMAIOT CIIOCOOHOCTH BEMIECTB 00-
Pa30BbIBaTh HECKOJIBKO COEMHEHUI OJJMHAKOBOIO COCTABA, OTIMYAOIIMXCS B3aUMHBIM pac-
IIOJIOKEHUEM aTOMOB B MOJIEKYJIE, a CJIIEOBATENIBHO, PA3JINYHBIX 110 CBOMCTBAM.

Y KOMIIJIEKCHBIX COEMHEHUN SBJIICHHE N30MEPUU 00YCIIOBIICHO:

*  Ppa3IMYMSIMU B CTPOCHUM M KOOPJAMHALIMY JINTAHJOB
*  Pa3NIUYMUSIMU B CTPOCHUU BHYTPEHHEH KOOPAMHALMOHHOM cepsbl
*  pa3HBIM pacHpesieJIeHUEM YaCTUI MEX]ly BHYTPEHHEH 1 BHEIIHEN chepoi.
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M3omepusi IMTaHI0B TIOIPA3IEISIETCS HA CBA3EBYIO (KOTOpasi OMpPENesieTCs pa3HbIM
THTIOM KOOPAWHAIIMH OJHOTO U TOTO K€ JINTaH/a), U COOCTBEHHO H30MEPHIO JTUTAH/IA.

[Tpumepamu CBsI3€BOI H30MEPUN MOKET CIYKHUTh CYIIECTBOBAHHE HUTPO- U HUTPUTO-
koMmruiekcoB kobanbTa(lll) cocraBa K;[Co(NO,)s] u K;[Co(ONO)g], B KOTOPBIX KOOpIUHA-
st uranaa NO, OCyIIeCTBISIETCS, COOTBETCTBEHHO, Ye€pPe3 aTOM a30Ta MIIM aTOM KHCJIOPO-
na. Jlpyroit mpumep — koopauHauus TuonuaHat-uoHa NCS™ yepe3 atom a3oTa uiau 4epes
aTOM cepbl, C 00pa3oBaHUEM THOITMAHATO-N- WIIA THOIIMAHATO-S-KOMILIEKCOB.

Kpome Toro, nuranasl CIIO)XHOTO CTpOCHHS (HAmpUMep, aMUHOKUCIIOTHI) MOTYT CaMu
o cebe 00pa3oBBIBATH M30MEPHI, KOOPIUHAIMS KOTOPBIX BEAET K 00pa30BaHUIO KOMILICK-
COB OJIMHAKOBOTO COCTaBa C pa3HbIMH CBOHCTBAMH.

I'eomeTpuyeckasi m3omMepusi BbI3BAHA HEOJAMHAKOBBIM pa3MELICHUEM JIMTAHIOB BO
BHYTpEHHEW c(epe OTHOCUTENbHO ApyT Apyra. HeoOXoauMbIM yclIoBHEM T€OMETPUIECKOM
M30MEpUH SIBJISIETCS HaJMYue BO BHYTPEHHEN KOOPAMHALMOHHON cdepe He MeHee JIByX pa3-
JUYHBIX JIMTaHIOB. l'eoMeTpuyeckass H30MEpUs MPOSABIACTCS IPEUMYLIECTBEHHO Y
KOMIUIEKCHBIX COEJUHEHHH, MMEIOUIUX OKTa’JApUYECKOE CTPOCHHUE, CTPOEHHE IIIOCKOIO
KBaJpara WIA TeTpasapa.

KomruiekcHblie coequnenus L’
C TETPAdIAPUYECKUM, TPEYTOJib- L |
HbBIM M JIMHEWHBIM CTPOCHHEM | M

reoOMCTpUYICCKUX H30MEPOB HEC M / \
. / \L L

UMEIOT, MTOCKOJIBKY MECTa pacrio- L'-M-L" "
JIOXKEHUS JIUTAHIO0B JIBYX Pa3sHBIX Lt
BHJIOB BOKPYT LIEHTPAILHOIO aTo-
Ma PaBHOLIEHHBI

KOMIIEKCHI, NMEIOIIME CTPOEHUE TIOCKOTO KBaJApara, NP HAJIUYMU JBYX PasHBIX JIH-

ragznoB L' u L" yxe moryt umers aBa uzomepa :

I[J_IH pasiiniusg reoOMCTPUYCCKHUX 1 L" L L
M30MEpPOB K Ha3BAaHUIO KOMIUIEKCHBIX ST AN
COCIMHEHUHN J00aBISIOT MPHUCTABKY s M s M
Uuc- , eCIli OJTMHAKOBBIC 110 COCTABY B NS BT NS

f " r "
JUTaHAbl 3aHUMAIOT cOoceHee MMO0JI0- L L L L
JKeHHe MO0 OTHOIIEHUI0 K KOMILIeK- Ljrec-H30MEp mpanc-HIOMEp
cooOpasoBarTe/ilo, WM  Mpaunc-,
KOT'/Ia JINTAH/bl HAXOAATCS B MPOTH-
P H.N cl cl H.,N
BOMOJIOKHBIX MOJIOKEHUSIX. R e

[IpuMepOM KOMILIEKCHOTO —CO- Sope
€MHEHUSI, UMEIOIIETO YUC- U MpaHc- Dl / D N
M30MEpPBI, MOXKET CIIYXKHUTh JTUXIJIOPO- N Cl H.N Cl
muammvuHIuiaTuaa(Il):

fii0 -H30MED PP aHC -H30MED

OTtMeTuM, 4TO KOMILJIEKCHOE coeauHenue coctaBa [ML'5L"] co cTpykTypo# miaockoro
KBaJIpaTa HE MOXET MMETh M30MEpOB: MOJIOKEHHE Juranga L" paBHOBEpOSITHO B JHOOOM
yriy kBaaparta. Korga sxe nosiBisieTcs 1Ba pa3HbIX JUTaHAA, TO YK€ BO3MOXKHO CYIIECTBOBA-
HUE JIBYX U30MEpoB (yuc- W  mpauc-), OTIMYAIOIMIUXCS 1O  CBOWCTBaM.
Tak, yuc-guxnopoguammuHiuiatuHa(ll) — opaHkeBO-KeNThIe KPUCTAIUIBI, XOPOIIO PacTBO-
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pUMBIE B BOZIe, @ mpanc-nuxiopoanammuHiuiaTiaaa(ll) — kpuctamisr 651eJHO-KENATOTO IIBe-
Ta, PaCTBOPUMOCTb KOTOPBIX B BOJIE HECKOJIBKO XYK€E, UEM Y yuUC-U30Mepa.
C yBenuyeHHeM 4YKclia pa3jMdHbIX JIMTAHAO0B BO BHYTpEHHEH cepe pacTer uucio reo-
METpUYECKHX H30MepoB. s xiopuja HUTPO(TUAPOKCUIAMUH)aMMUH-(TTUPUINH )-TIIaTH -
HbI(II) [Pt(py)(NH;3)(NH,OH)(NO,)|Cl nomny4ens! Bce Tpu U3oMepa:

HN NH,OH HN NO, HN  NHOH#
N, N, Ny
N SN SN
Py NO, Py NH,0H o,N PY

OxkTa’apuyecKkre KOMIUIEKCHI MOTYT UMETh MHOXKECTBO M30MepoB. Eciam B koMmrmiekc-
HOM COEJIMHEHUU TAaKOTO POJIa BCE MIECTh JUTaHI0B 0JIMHAKOBHI ([MLs]) unu oTnuyaercs ot
BCEX OCTaJbHBIX TOJBKO o7uH ([ML'sL"]), TO BO3MOXKHOCTB Pa3IuyHOTO PACIIOJIOKEHHUS JIH-
TaHJIOB 110 OTHOIICHHIO JIPYT K IPYTY OTCYTCTBYET.

Hampumep, y okrasapuueckux coequHeHuii [ML'sL"] L
mo6oe mosokeHue nuranna L" mo oTHOIIeHHIo K OCTamb-
HBIM TISITH JiuraHgaM L' OyneT paBHOIICHHBIM U TI03TOMY L L
M30MEPOB 3/1ECh HE JTOJKHO OBITH K’;y
[MosiBnieHre ABYX IUraHaoB L" B OKTa3ApMYeCcKHX ;N
KOMIUIEKCAX ~TPUBEAET K BO3MOXHOCTH CYIIECTBOBAHUS e /
JIBYX FeOMeTpHYEeCKHX M30MepoB. B sToM ciyuae moss- L Lr
JISTFOTCS 1Ba Pa3IMYHBIX CMOC00a pacroioKEHUs JIUTaHIOB
L" npyr oTHOCUTENBHO JpyTa. L
Hampumep, KaTHOH TUTHAPOKCO- NH, OH
terpaammuHKo6ansTa(l1l)
[Co(NH;)4(OH),]" uMeer nBa uzomepa: H:N NH; H:N NH;
[Ipu mnomnbITKE HAWUTH KakKOe-HU- ‘;,i_-____/./_;? ’Y':}?
Oylb €llle B3aUMHOE pPaCHOJIOKEHHE ;o Ce ) ’ Co
muranioB H;N u OH', koTopoe oTiinya- H, L] “&{DH H,N Sl _&’NHE
J0Ch OBI OT YKa3aHHBIX BBIIIE, MBI BCE-
rIa MpUAEeM K CTPOSHHIO OJHOTO W3 OH OH
YK€ TIPUBEJICHHBIX. ytec-IT30MED mpanc-HIOMEp

[Ipu yBennueHWH B KOMIUIEKCE YMCJIA JUTAHA0B, UMEIOIIUX Pa3HbIA XUMHUYECKUN CO-
CTaB, YHUCJIO TEOMETPUYECKUX H30MEpPOB OBICTPO pacTer. Y COCAMHEHHN THUMA
[ML',L",L""L""] 6ynet ueTsipe uzomepa, a y coeauHenuit tuna [ML'L"L""L""L"""L"""], co-
JeprKaliX MEeCTh Pa3HbIX JIUTAHI0B, YUCIIO TEOMETPUUECKIX U30MepoB qocturaet 15. ['eo-
METPHUYECKHE U30MEPHI CYIIECTBEHHO OTIMYAIOTCS M0 (PU3UKO-XUMUYECKUM CBOMCTBaM, Ta-
KHUM KaK I[BET, PaCTBOPUMOCTb, INIOTHOCTh, KPUCTAINIMUECKAsi CTPYKTYpa.

Ontuyeckasi HK30MePUA CBsI3aHA CO CITOCOOHOCTHIO HEKOTOPBIX KOMIUIEKCHBIX COE/IH -
HEHUH CyIleCTBOBATh B BUJE ABYX (OPM, HE COBMEIIAEMBIX B TPEXMEPHOM MPOCTPAHCTBE U
SABJISIIOLMXCS 3ePKAJBHBIM 0TOOPaKeHMeM JIpYT Apyra, Kak JieBas pyka u npasas. [losro-
MY ONTHYECKYIO H30MEPHIO HA3bIBAKOT MHOT/IA CIIE 3ePKAJbHOM H30MEpPHeEH.
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Hanpuwmep, TEMHO-3€JICHbIE 0 0
KPHCTAJIIBl TPUTHIpaTa TPUOK- I . o
canatokobanpsTaTa(lll) ammonus —0-C-C-0-

(NH,);[Co(ox);]3H,O cyiie-
CTBYIOT B BHJIE JBYX OITHYe-
CKUX H30MEPOB, KOMIUICKCHBIH
aHUOH KOTOPBIX MMEET OKTad-
puueckoe crpoeHue. 11ocKkobKy
MOJIHOE M300pakeHue OujeH-
TATHOTO OKCAJIATHOTO JIMTaHAA
HeyZ00HO, ero Yacto 0003Hava-
10T B BHJIE JYTH, COCIHHSIONICH
BEPIIIMHBI OKTAdIpa:

Kax BuIIHO U3 cXeMblI, pacroyioKEeHHE JINTAHA0B B ONTHYECKUX M30Mepax KOMIUIEKCHO-
ro annona [Co(ox);]* TakoBo, 4TO aHHOHBI COOTHOCATCS MEXKIY COOOM Kak MpPEeIMET U €ro
3epkalibHOe M300pakeHrne. Kak Obl Mbl HE TOBEPHYJIM aHUOHBI, X COCTABHBIC YacCTH HH-
KOT/Ia IOJTHOCTBIO HE COBIAIYT, TaK )K€ KaK HE COBIMAJaeT JieBas pyka ¢ mpaBoi. Onruue-
CKHE€ M30MEPHI OTJIMYAIOTCSA TEM, YTO X PAaCTBOPHI CIIOCOOHBI BpaIaTh IIOCKOCTH MOJISIPH -
3alMM CBETOBOTO Jiy4ya. OUH M30Mep BpallaeT MIOCKOCTh MOJIIPU3AlMU BIEBO U MOITOMY
Ha3bIBaeTcs L-u30MepoM, Jpyroi — BIpaBo U Ha3bIBaeTCs D-U30MEpOM.

[To cBouM (PU3MKO-XMMUYECKUM CBONCTBAM ONTHYECKHE H30MepPbl MPAKTUUYECKU HE
OTIMYAIOTCS JIPYT OT Jpyra, U MX pas/ejieHUe MPeJACTaBIsIeT COO0M OUYeHb TPYAHYIO TEXHO-
JIOTHYECKYIO 3ajady. SIBIeHHE ONTHYECKOW W30MEpPHUHU dallle BCEr0 BCTpPEYaeTCS ¥y
KOMIUJIEKCHBIX COEIMHEHUIN C KOOPAMHAIIMOHHBIM YUCIOM 6 U 8.

CoubBaTHas (ruApaTHasi) M30MEPHS 3aKII0YACTCS B PA3IMYHOM pacIpe/le]IeHUn MO-
JIEKYJl paCTBOPHUTENS MEXIy BHYTPeHHel U BHemIHell cepaMu KOMIUIEKCHOTO COEIWHE-
HUS, B Pa3IMYHOM XapaKTepe XUMUYECKON CBS3H MOJICKYJI BOJIBI C IIEHTPAIBHBIM aTOMOM.

Knaccuueckum mpuMepoM rupaTHOM HM30MEPUU SBIISETCS CYIIECTBOBAHUE TPEX H30-
MepHbIX ruaparoB xynopuga xpoma(lll) ( B xpucrammueckon asze) ¢ oOmer popmynoit
CI'C13 6 Hzo

Ilepeviii usomep, [Cr(H,0)6]Cl; — xmopun rekcaakBaxpoma(Ill) — mpencrasnser coboi
KPHUCTAJUIBI CEPO-CUPEHEBOTO IIBETA, KOTOPHIE MPU PACTBOPEHUH B BOJIE 00pa3yIOT PUOIETO-
BBl pacTBOp. Takyto okpacky pacteopy npuaarot karnonsl [Cr(H,O)s]*". U3 pacTBopa mox
JeficTBHEM HOHOB Ag™ OCaXal0TCs BCE TPU XJIOPH-aHUOHA:

[Cr(H,0)6]Cl5 + 3 AgNO; = [Cr(H,0)6](NO5); + 3 AgCll

Bmopoii uzomep — [Cr(H,0O)sCI|Cl, - H,O, MoHOTHIpaT XI0pUAa XJIOPONEHTaaKkBaxpoma
(IIT), mpugaet pacTBOpY rojy0OBaTO-3€JIEHBIN IBET, @ HOHBI Ag’ 0CaXKIAIOT TOJIBKO J[BA XJIO-
pua-uona: [Cr(H,O)sCI]Cl;+2 AgNOs=[Cr(H,0)sCI](NOs),+2 AgCl!

Hakonen, mpemuii uzomep — [Cr(H,0),CL]Cl- 2 H,O, qurunpat xjopuaa JuxJIopoTeT-
paakBaxpoma(IIl), okpamuBaeT pacTBOp B TEMHO-3€JICHBIN [BET, & HOHBI Ag" OCAXIAIOT W3
€ro pacTBOpa TOJIbKO OJJUH XJIOPUI-HOH:

[Cr(H,0)4CL,]Cl + AgNO; = [Cr(H.0)sCLL,]NO;s + AgClL

IIpu BBICYIIMBaHUM J1Ba MOCIEIHUX U30MEPA TEPSIOT BHEIIHEC(HeEepHYIO Boay. MoOKHO
I0OUTHCS TMOCTETIEHHOTO B3aUMHOIO IMEpexojia u3oMepoB, u3Mensst pH nubo Temmeparypy
pactBopa. Ilpu 3ToM BBeneHNe M30BITKA KUCIOTHI U OXJIAXKIEHHE CITOCOOCTBYIOT 00pa3oBa-
HUIO IIEPBOT0 U30MEpa, a HarpeBaHUe — MEPEX0y KO BTOPOMY U TPETbEMY U30MeEpY.
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HNonnas u3omepus cBsi3aHa C Pa3jIMYHBIM pacHpeeICHUEM 3apsKEHHBIX JIMTaHI0B
MeX1y BHellIHeH 1 BHyTPeHHel cepaMu KOMITJIEKCHOTO COSTUHEHUSI.

NonHble n30Mephl NO-pa3sHOMY JUCCOLMUPYIOT B BOAHOM pacTBope. Tak, cynbdar Opo-
Mornentaammuako6ansTa(Ill) [Co(NH;)sBr]SO, mpu pactBopeHuu B BOjE IUCCOLUUPYET HA
WOHBI:

[Co(NH;)sBr]SO, = [Co(NH3)sBr]" + SO,

[Ipu no6asnenuu k Takomy pactBopy AgNO; ocaaka Opomuaa cepedpa He oOpa3yeTcs.
WNonHbIii wn30Mep YNOMSHYTOTO BBIIIE KOMIUIEKCAa, OpoMuUI CyJb(paToNeHTaaAMMUH
kobanbTa(lll), mpu pacTBOpeHUN B BOJIE JUCCOLUPYET UHAYE:

[Co(NH;)s(SO.)]Br = [Co(NH;)s(SO4)]" + Br

N3 storo pactBopa npu nobasnenuu AgNO; BeiiensieTcst ocagok AgBr.

Jlpyroii mpuMep MOHHBIX H30MEpPOB — Opomua JuxiopoTeTpaaMMUHIIATHHBI(IV) u
xyopun auopomorerpaammuHIIATUHBI(IV): [Pt(NH;)4Cl,]Br, u [Pt(NH;).Br,]Cl,

YCTOMUYUBOCTh KOMILJIEKCHBIX COEJUHEHUM B PACTBOPE

B pacTBOpax KOMIUIEKCHBIX COEAMHEHUH MOTYT MPOUCXOAUTH PAa3HOOOpPA3HBIE CIOXK-
HbIE MPEBpAILCHHUs, ONpeeseMble MPUPOION KaKk caMOro KOMIUIEKCHOTO COEIMHEHUs, TaK
U PacTBOPUTENA. JTO, BO-NEPBBIX, AMCCONUANMS HAa KOMILJIEKCHbIEe U BHellIHec(epHbIe
WOHBI, 3aT€M — JAMCCOMMUANMSA KOMIIJIEKCHOTO MOHA WJIM HEUTPAJIBHOIO KOMILIEKCA, COIpO-
BOXKJaeMasi 3aMellleHueM JIMTaHAa BO BHYTpPEHHEW cdepe Ha MOJIEKYJBl PacTBOPUTEINS.
Kpome Toro, KoMmiekcbl MOTYT y4acTBOBaTh B pa3HOOOPA3HBIX OKHMCJIUTEIbHO-BOCCTAHO-
BUTEJBHBIX MPOLECCAX, €CJIU B COCTaB KOMIUJIEKCHOIO MOHA WJIM PACTBOPUTENS BXOIAT
VOHBI UM MOJIEKYJIbI C SIPKO BBIPA)KEHHBIMU OKUCJIUTEIBbHBIMU WJIA BOCCTAaHOBUTEIbHBIMU
CBOMCTBAMM.

KomMmrinekcHble coeMHeHusT MOXHO YCJIOBHO pa3[eluTh Ha ABE OOJBIIME TPYMIIbI:
JJIEKTPOJIMTBI 1 HEJIEKTPOJUTBI. K HEIEKTpoIMTaM OTHOCAT NPEXAE BCErO0 BHYTpPH-
KOMIUIEKCHBIE COeAMHEHUS (MJIM XeNaThl), 3aTeM — KapOOHMIIBI METAJVIOB U TE-KOMILIEKCHI 1
HEKOTOpBIE JIpYyTHE.

PacTBOopuMBIE KOMIUIEKCHBIE COCTMHEHHMS, HE MMEIOIIME BHEIIHEH ceprl, BeAyT cels B
pacTBOpax Kak cliadble 3JIEKTPOIUTHI.

KomMrinekcHble coeuHeHus, MMEIoIMe HOHHYIO BHEITHIO cepy, B pacTBOpPE MOABEP-
rafoTCs JMCCONMALNMYI Ha KOMILUIEKCHBII MOH 1 MOHBI BHelHeil cdepbl. OHu BenyT ceds
B pa30aBJIE€HHBIX PACTBOPAX KaK CHJIbHbIE JJIEKTPOJIUTHI: JUCCOLMALINS POTEKAET MOMEH-
TaJbHO U MpAaKTU4eCKH Haieno. Hampumep:

[CU(NH3)4]SO4 = [CU(NH3)4]2+ + SO42_

Ecnu Bo BHemHel cdepe KOMIJIEKCHOTO COESIMHEHUSI HAaXOAATCS TUAPOKCUA-UOHBI, TO
3TO COEIMHEHUE — CUJIbHOEe OcCHOBaHue. Hanpumep:

[Zn(NH;),](OH), = [Zn(NH;),]*" + 20H

KommuiekcHble coennHeHus] ¢ BHEIIHEC(EpHBIMU KaTHOHAMU BOAOPOAA (TUMa rekca-
¢dTopocunmkaTa BOAOpoaa WU TeTpadTopodopaTra BOAOPOAa) B BOAHOM PACTBOPE HAIeJ0
NOABEPraTcs NpoToau3dy. OHU ABISAIOTCS CHIbHBIMHM KHCJIOTAMU:

H[BF4] + HzO = [BF4]- + H30+

OpnHako Ha OTILEIJIEHUH BHEUIHECEPHBIX MOHOB MPOLIECC 3JIEKTPOIUTUUECKON AHCCO-
Uanuy He 3aKkaHuyuBaeTcsl. KoMIiekCHbIE HOHBI, B CBOIO OYEpE/lb, MOJBEPraoTcs 00paTH-
MOl JIEKTPOJIUTHYECKOH TMCCONMAIMH, YKE KaK c1a0ble JIEKTPOJIHUTHI, [10 CXEME:!
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[ML,] = M+nL

Takast gucconuanus MPOTEKAeT CTYNEHYATO: JIMTaHIbl YJIasAlOTCS W3 BHYTpPEHHEH
cdepbl MOCTETIEHHO, OJIUH 3a APYTUM (TOYHEE, MPOUCXOANUT PEaKIUs 3aMEIeHUs JTUTaH/a Ha
MOJIEKYJIbI PACTBOPHUTEIS - BOJIbI).

Jlnst yrpolieHust 3anucl B KauecTBE MpUMEpPa B3AT HE3apsLKEHHBIN KOMIUIEKC, a Mpo-
JTYKT JUCCOIMAIMY TIPEACTAaBICH B HETUAPATUPOBAHHOM BHJIE.

AHaJOTUYHBIM 00pa30M IMPOUCXOJUT M OOpPATHBIA MPOIECC-00pa30BaHUE KOMILIEKCA.
CHauana Bo BHyTpeHHel cdepe MosBIsSeTCs OJIMH JUTaH], 3aTeM BTOPOU U Tak Janee:

M+L = [ML]
[ML]+L = [ML,]
[ML,]+L = [MLs]
Mo +L = [ML]

[Iporecc komIIeKCO0Opa30BaHuUs 3aBEPIIACTCS, KOT/Ia YUCIIO MPUCOSANHUBIIIMXCS MO-
HOJICHTATHBIX JIMTAH/IOB L CTaHeT paBHBIM KOOPAMHAIMOHHOMY YHMCJY KOMIUIEKCOOOpa3o-
Barenst M. [lpu sToM ycTaHaBIMBaeTCs TUHAMUYECKOE PAaBHOBECHUE, MOCKOJBKY HapsIy C
o0pa3oBaHHEM KOMILJIEKCOB UJIET ¥ UX TUCCOIUALMSA.

CocTosiHue paBHOBECHS PEAKIMii KOMIUIEKCOOOPa30BaHUs MOYKHO OXapaKTepPH30BaTh
CTYNeHYaTOl KOHCTAaHTOH o0pa3oBanus K(o0Op) KOMIIJIEKca, a UMEHHO:

M+L = [ML]; Ki(o6p) = [ML]/ {{M] x [L]}
[ML]+L ~ [ML,]; K>(06p) = [ML,] / {{ML] x [L]}

JI7151 n-0ii CTYIEHH KOMILIEKCOOOPa30BaHUs CTYIIEHYATas KOHCTaHTa 00pasoBanus K, paBHa:
[MLi,.n] +L = [ML.]; K,(06p) = [ML,] / {{ML..] x [L]}

CymiecTByeT U Ipyroit cnocod onucaHus paBHOBECHS MPU KOMILIEKCOOOpa30BaHUU — C
MOMOIIBI0 MOJHBIX (WJIM CYMMAapPHBIX) KOHCTAHT 00pa30BaHUfl JaHHOTO KOMILIEKCA

Bi(odp):

M+L = [ML]; B(06p) = [ML] / {[M] x [L]}

M+2L = [ML,]; B.(00p) = [ML,] / {[M] x [L]*}
M+3L — [MLs]; B:(00p) = [ML;]/ {[M] x [L]*}
M+nL = [ML] B,(06p) = [ML,] / {[M] x [L]"}

[Tonnass koHCcTaHTa OOpa3oBaHMs KomIuiekca [3,(00p) XapakTepu3yeT yCTOWYHBOCTH
KOMIUIEKCHOTO COCJAMHEHUS: YeM OoJibliie 3HaueHue [3,(00p), TeM Oosiee yCTONYNB KOMILICKC
JnaHHOTO cocTaBa. HampuMmep, cpaBHHBAasi KOHCTaHThI 00pa30BaHMs KaTHOHA JUaAMMUHCEpE-
opa(l) u punmanoaprenrtat(l)-uona:

(1) AgJr +2 NH; - [Ag(NH3)2]+, Bz(O6p) = 2,5 ' 106

(2) Ag'+2CN = [Ag(CN).]; B(06p) = 1,2 - 10*!
c/lejlaéM OYEBHUIHBIM BBIBOJA O 3HAYMTENIbHO OOJbIIEH MPOYHOCTH BTOPOTO KOMILIEKCA —
annoHa [Ag(CN),]” mockoabKy, cyAs 1o OoJiblieMy 3HAYEHHIO KOHCTAHThI 0Opa30BaHUS,
paBHOBECHE B peakluu (2) CUiibHEEe CABUHYTO BIPaBo, yeM B (1).

Nunexkc nm y KOHCTaHTBI 00pa30BaHUsl KOMILIEKCA PAaBEH KOOPAMHALMOHHOMY YHUCITY
LEHTPAIBLHOTO aTOMa.
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Benuuunna [3,(00p) cBsi3aHa CO CTyNEHYATHIMH KOHCTaHTamMu oOpa3oBaHus K(00p) co-
otHomeHueM: [3,(00p) = K (00p) X K»(00p) % K3(00p) X ... X K,(00p)

IosaHast kKoHcTaHTAa 00pa30BaHUA JA€T BO3MOKHOCTD CYIUTh 00 OTCYTCTBHH CKIIOHHO-
CTH KOMIUIEKCA K TIOJTHOW JMCCOIMAILMH, a CTyNmeH4YaTasi KOHCTaHTa o0pa3oBaHUs CBUJIE-
TENBCTBYET 00 YCTOMYMBOCTH MPOMEKYTOUYHBIX (POPM KOMIUIEKCHBIX MOHOB HMJIM HEHTpab-
HBIX KOMILJIEKCOB.

Ecimn BMecTo paBHOBecHs B peakIusx 0Opa3oBaHHS KOMIUIEKCOB pacCMaTpHUBATh
oOpaTHbI MpoliecC — peakuy JUCCOUALMN KOMILJIEKCOB (MJIM peakui oOMeHa JIUTaHI0B
Ha MOJICKYJIBl PacTBOPHUTENsI), TO COOTBETCTBYIOIIME KOHCTAHTBHI OyIyT HOCHUTH Ha3BaHUE
CTYIIEHYATHIX KOHCTAHT HECTOMKOCTH KOMILIEKCOB:

[ML] — M+L; Ki(aect) = [M] % [L]/[ML]

[ML,] = [ML]+L; K>(aect) = [ML] % [L]/ [ML,]

....... [ML,] — MLyl +L; K,(vect) = ML,.;y] X [L]/ [ML,];
1 00ImHKX (CyMMapHBIX) KOHCTAHT HECTOMKOCTH KOMILICKCOB:

[ML] — M+1L; Bi(rect) = [M] % [L]/ [ML]

[ML,] — M+2L; B.(mect) = [M] x [L]*/ [ML,]

[ML;] — M+3L; Bi(mect) = [M] x [L]} / [MLs]

....... [ML,] = M+nlL; B.(aect) =[M] % [L]"/ [ML,]

CryneHyarbie U 00IIHME KOHCTAHTHI 00pa30BaHMs U HECTOMKOCTH KOMILIEKCOB COOTHO-
CATCS IPYT C APYTOM Kak OOpaTHbIE BEIINIHUHBIL

B.(o0p) =1/ B .(uecT); K,(o0p) = 1/ K,(Hecr),

MO3TOMY JUUIsl CPABHEHHUS POYHOCTH KOMIUIEKCOB MOT'YT HCIIOJIb30BAaThCs CIIPABOYHBIC JIaH -
HBIE KaK 110 3HAYEHHsIM KOHCTAHT 00pa30BaHMUs, TaK U KOHCTAHT HeCTOMKOCTH. (CM.IIpHIIO-
KEHUE).

Kak npaBujio, cTyneH4YaTble KOHCTaHThI 00pa30BaHKs YMEHBIIAKTCS 110 Mepe BO3pac-
TaHMS YMCIa JMranaoB. Hanpumep, B3anMoIeiCTBHE TaKOTO0 KOMILIEKCOOOpa3oBares, KaK
non Cd*, ¢ MoNeKyIaMy aMMHaKa, BBIIOJHAIOMMME (YHKIMHU JTUTaHIa, IPOTEKAET TOITall -
HO, C MIOCTENEHHBIM YMEHBIICHHEM 3HAUCHHSI CTYIIEHYATON KOHCTAHThI 00pa30BaHUS:

C*+NH, = [CA(NH:)]*; K,(06p) = 450
[CANH) +NH; =  [CA(NH: )] ; Kx(06p) = 126
[CANH:),]* +NH; = [CA(NH3):]* ; K3(06p) = 27,5
[CANH:):]* +NH; = [CA(NH3). > ; K4(06p) = 8,5
[CANH:). ] +NH, =  [CA(NH;)s]*"; Ks(06p) = 0,47
[CANHL)sP+NH; =  [CA(NH:)e** ; K(06p) = 0,02

Cpeau mpUYMH 3aKOHOMEPHOTO YMEHbBILIEHUS 3HAYEHUH CTYyNEHYaThIX KOHCTaHT 00-
pa30BaHus C yBEJIMYEHUEM UHMCIA JIMTAHIOB IPEXKIE BCETO BBIACIAIOT BO3pPacTaHUe IMpPo-
CTPAHCTBEHHBIX 3aTPyAHEHMIi B pa3MEIIEHUH BOKPYI KOMIUIEKCOOOpa3oBaTeist BCe
OOJBILIET0 YKCIA JIMTAHJ0B U JIEKTPOCTATHYECKOE OTTATKMBAHME OJJHOMMEHHO 3apsKeH-
HBIX JIMTAHIOB.

OpHako OBIBAIOT M UCKITIOYEHUS, HAPUMED, XJIOpHUaAHbIe KoMIuieKehl pTyTu(1l).

Hg* +ClI' = [HgCI]; Ki(06p) = 1,85 10°
[HeCI]' +CI' = [HgCL]; Kx(06p) = 3,2 107
[HeCL]+CI' = [HgCl]-; Ks(o6p) = 14
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[HeCl]+CI' = [HgCL]*; Ki(06p) = 10

IIpuMmepsl 00pa3oBaHus U pa3pylieHHs] KOMILIEKCOB

PaccMoTpuM HekoTOpbIe IpUMEphl 00pa30BaHMs U pa3pyIleHHs] KOMIUICKCHBIX COSIH-
HEHUI B pacTBOpE.

[Ipu pactBopenun ¢propuaa kamus B xxenaroM pactBope FeCls Habmomaercs odecuse-
YUBaHMe TIOCIIEHET0 BCIEACTBUE 00pa30BaHUs OYeHb MPOYHOro rexcagropodeppaTHo-
ro aHMOHA:

[Fe(H,O)s]" +6 F = [FeFs]” + 6H,O
B »TOl peakuuu KOMIUIEKCOOOpa30BaHUs MPOUCXOAUT 3aMEICHIE B KOMIUIEKCHBIX aKBaKa-
THOHaX CJIa00 CBSI3aHHBIX C KOMIUIEKCOOOpA30BaTelieM MOJEKYJ BOJbI Ha (DTOPUII-UOHBI C
00pa30BaHNEM OYEHb YCTONYMBOTO KOMILIEKCHOTO aHUOHA.

[Ipu moGaBneHuHn BOAHOTO pacTBOpa aMMHaka K OenoMy ocaiky xiopuaa cepedpa(l)
oOpa3zyeTcsi OeclBETHBI ycTOWYUBBIH HOH auammuHcepebpa (1), mpu stom ocagok AgCl
pacTBopsieTcs:

AgCl(t)+2NH; H,O — [Ag(NH;),]" +CI'+2 H,O
B aroM ciy4ae KOHIIEHTpaIlsi HOHOB Ag', MPUCYTCTBYIOIIMX B HACHIIICHHOM pPacTBOPE
AgCl 3a cuet pa3zoBoro paBHOBeCHUs

AgCl(t) — Ag +CI,

OyJIeT YMEHBIIIATHCS U3-32 UX CBS3BIBAHMSI B BUJIC JIOBOJIBHO MTPOYHBIX KOMIUICKCHBIX KaTHO -
HoB uammuncepeopa(l) ¢ B 2(06p), paHoii 1,6 - 107. B pesynbrare npon3BeaeHHE KOHIICH-
tparmii Ag" u Cl cTaHOBUTCS HMKE 3HAYCHHs Tpou3BeaeHus pactBopumocti AgCl, u oca-
JIOK pacTBOPSIETCS.

lNomy6oii ocamok ruapokcuna meau(ll) mox aelicTBueM BOJHOTO pacTBOpa aMMHaKa
TaKXKe TMEPEXOIUT B PACTBOPUMOE KOMILJIEKCHOE COeIMHEeHHe CHHETO I[BETA:

Cu(OH), +4NH; H,0 — [Cu(NH;),]*"+2 OH +4 H,0,
tak kak uoH Mmenu(ll) oOpasyer odyeHb NPOYHBIN KOMILIEKCHBIH KATHOH COCTaBa
[Cu(NH;)4]*", ¢ xoHcTanTOM 00pa3oBanus B,(06p), pasHoii 7,9 - 10'* . IIponecc 0OpazoBaHus
KOMIIJIEKCA OTBEYAET CJICIYIONIUM PEaKIIHsIM:

Cu(OH)(1t) — Cu*+20H

Cu®"+4NH; H,O = [Cu(NH;).]*" +4 H,0,

B pactBope, conepkanieM KoMiuiekcHble kKatioHbl [Cu(NH;)4]*", KOHLEHTpalys KaTHOHOB
Cu’* BecbMa Majia M HEJOCTATOYHA IS JOCTHIKEHHUS 3HAYEHHS NMPOM3BEICHHUS PACTBOPH-
moctu ruapokcuaa meau(Il) (ITP = 5,6 ~ 10%°). Ho npu n06GaBieHHH K PacTBOPY
[Cu(NH;),]*" pactBopa cynbduma aMMoHMS BbImagaer uepHbii ocamgok CuS
(ITP=1,4'10"°), a KOMILIEKCHBII MOH Pa3pyLIAETCS:

[CI,I(NH3)4]2Jr - Cu2+ +4 NH3 ' Hzo
Cu”+S8* = CuS(1)

[CU(NH3)4](OH)2 + (NH4)ZS +4 HzO = CUS(T) +6 NH3 ’ Hzo

CnenoBarenbHo, KoHHeHTpauuss uoHOB Cu’’, 00pasylomuxcs OpH JMCCOLUALMU
KoMIuIekca — noHa trerpaaMmuamean(1l), siensercst 10CTaTOUHON 1Sl JOCTUXKEHUS POU3Be-
nenusi pacrsopumoctu cyibpuna meau(ll). Cynbpua-uoHbl CBA3BIBAT HOHBI MEIU B
0CaJI0K, MPAKTUYECKH HEPACTBOPMMBII B Boje, KOHUeHTpauus Cu’’ ImOHMKaeTcs, ¥ PaBHO-
Becue mucconuamyu [Cu(NH;),]*" cMemaerest BpaBo, 4To IPUBOAUT B KOHEYHOM CUETE K
pa3pyuIeHUI0 KOMIUICKCA.
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O6pa3zoBaHue 0JTHOTO 00Jiee MPOYHOr0 KOMILJIEKCHOTO COCTMHEHUSI MOXKET MPUBECTU B
MOJTHOW IMCCONMALIMU U Pa3pylIEeHHI0 JPYyroro, MeHee MPOYHOro komiuviekca. Hampumep,
peakuus:

[Ag(NH;),]Cl + 2 KCN + 2 H,O = K[Ag(CN),] + KCl + 2 NH; - H,O
SIBJISIETCSl MPAKTUHYECKH HeoOpaTUMOil 13-3a OOJIBIIOrO 3HAYCHUS KOHCTAHTHI 00pa3oBa-
Hus gunvanoaprenTat(l)-uona. [TonHbIe KOHCTAHTBI 00pa30BaHKS KaTHOHA JHAMMHHCEpE-
opa(I) u muuuanoaprentat(l)-uona pasubl cootBeTcTBEHHO 1,6 - 10" 1 7,1 - 10", D10 3HAYMT,
ur0 KomIuteKCHbIN noH [Ag(CN),] Hamuoro nmpounee, uem [Ag(NH;),]".

W3 npuBeneHHBIX TPUMEPOB BUHO, YTO BOZMOKHOCTh 00pa30BaHUs KOMILJIEKCHOTO CO-
CIMHEHUS B 3HAYUTEIILHOM Mepe 3aBHCUT OT 3HAYEHUS MMOJHOM KOHCTAHTBI 00pa3oBaHus [3,.
Uem oHO OoJbIlle, TEM MEHBIIE B PacTBOPE CBOOOAHBIX MOHOB KOMILIEKCOOOpA30BATEs,
TEM MPOYHEe, YCTOWYNBEE K BO3/ICHCTBUIO IPYTUX BEIIESCTB OY/IET JTAHHBIH KOMIUICKC.

YCTOMYMBOCTH KOMIUIEKCHBIX COEJMHEHUM 3aBUCUT OT MPOYHOCTH XUMHYECKOMN CBA-
31 MEXIy KOMIUIEKCOOOpa3oBaTeiIeM U JIMTaHJaMH, TI0O9TOMY B 3aBHCHMOCTH OT TIPHUPOJIBI
MOCJICTHUX 3HAYCHHUE KOHCTAHThI 00pa30BaHUs MEHSCTCS B IIUPOKHUX TpeJIieax.

Pe3ynbTaThl MHOTOUHCIIEHHBIX UCCIENOBAHUI MTOKA3alu, YTO YCTOMYUBOCTh KOMILIEKC-
HBIX COCIMHEHMN B psAay KomiuiekcooOpasoBatesneii mapranen(ll) — skeme3zo(Il) — ko-
0anbT(Il) — Hukean(Il) — meab(Il) yBenmuuBaeTcs, HE3aBUCUMO OT MPUPOAbI JUTAHIA U
KOOPJIMHALMOHHOI'0 YHMCJIa. DTO TaK Ha3bIBAEMBIN “€CTECTBEHHBIN MOPSIOK YCTONYMBOCTH .

ToJIbKO B HEMHOTHX CIy4asiX OOHApY>KE€Hbl OTKJIOHEHUSI OT 3TOro psja. Pacmnoiaoxurhb
MoI00HBIM 00pa3oM APyTrHUe KOMILJIEKCOOOpa30BaTENN 0Ka3aJloCh HEBO3MOKHBIM.

[Ipu xpucraminzanuu U3 pacTBOpa CMECH HEKOTOPBIX COJIEW C OJJMHAKOBBIMU aHHWOHA-
MU 00pa3yloTcsl TaK Ha3blBa€Mble ABOMHBIE oM. Tak, Mpu OXJIAKJEHUU BOJHOTO PacTBO-
pa, COAEpKALIEro XJIOPU/bl KK U MarHus, KpUCTAIUIM3YETCSl KaPHAJJIMT — JIBOWHAs COJb
coctaBa KCl - MgCl, - 6 H,O, koTopas B BOJIHOM pacTBOPE IUCCOIMUPYET COTIACHO ypaBHe-
HUIO PEAKIUU:

KCI-MgCl, - 6 H,O + 6 H,O = [K(H,0)s]" + [Mg(H,0)s]*" + 3 CI

To4HO TakXke MpU pacTBOPEHUH B BOJE JBOMHOW COJIM — AJIOMOLIE3HEBBIX KBACILOB
coctaBa CsAl(SO,), 12 H,O nporcXoauT moJIHAs TUCCOIUAIIHS:

CsAl(SO4), 12 H,O = [Cs(H20)s]" + [AI(H20)]*" + 2 SO

U B pacTtBOpE, U B KPUCTAIIIMYECKOM COCTOSIHUM (B y37aX KPUCTAIIIMUECKON PELIeTKH )
y 3TOro coeauHenus obHapysxkuparoTcs akBakoMruiekchl [Cs(H,0)s]" u [Al(H,0)s]*". ITosTo-
My KOOPAMHALMOHHYIO (POPMYIy 3TOTO coenuHEeHHs cienyeT 3anucbiBaTh Kak [Cs(H20)q]
[AI(H,O)6](SO4),, a Ha3pIBaTh €ro Cyibh(}haToM TreKcaaKBaaTFOMUHHSI-TeKcaakBanesus. UTto
e KacaeTcs KapHaJIUTa, €ro TOYHOE Ha3BaHUE XJIOPU]I reKcaakBaMarHus-Kaius, a Gopmy -
Jia — K[Mg(H20)6]Cl3

B 10 e Bpemst pu 0XJIaXAEHUH BOAHOIO PACTBOPA, COAEPIKAILETO XJIOPUJIbI KAl U
meau(1l), kpucramnusyercs coeMHEHHE, KOTOPOE M B KPUCTAJUIMUYECKOM COCTOSIHUU, U B
pacTBOpe COmEepKHMT KoMIuleKcHbIM anmoH [CuCly]*, momHas KoHCTaHTa 00pa30BaHUs
B4(00p) xotoporo pasua 1,6'10°. CnenoBarensHo, GOPMyYIy KPUCTAUIU3YIOMIErOCS B 3TOM
ciydae coeAnHeHus Halo 3anuckiBaTh kak K,[CuCls] — terpaxiopokynpar(ll) kamus.

Takum oOpa3om, pazianunue MeXay KOMIUIEKCHBIMUA COSTUHEHUSIMU U TBOMHBIMU COJISI-
MU COCTOUT B TOM, YTO TOCIICHHE HE KOOPAMHHPYIOT WIH OY€Hb CcIab0 KOOPIUHUPYIOT
AHUOHHBIC JIUTAH/IbI, U HOCUT YMCTO KOJIMUYECTBEHHBIN XapakTep — OHU OTJIMYAIOTCS 10 3Ha-
YEHUSIM TOJTHBIX KOHCTAHT 00pa30BaHMUS.
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OCHOBHBIE THITbI KOMILUIEKCHBIX COEJJUHEHUI

HaubGonee pacnpoctpaHeHHOW B HacTosIlee Bpems sBISETCS Kiaccuukaus
KOMILJIEKCHBIX COSIMHEHUN TI0 XapaKkTepy KOOPAUHUPYEMbIX TUranoB. OMHAKO 3Ta KIacCH-
(duKamnys B OJIHOM Mepe MPUMEHUMA TOJIBKO JIJISl TeX KOMIUICKCHBIX COCTUHEHUH, BHYTPEH -
Hssl cepa KOTOPBIX COCTOMT M3 OJMHAKOBBIX JIMTAHJIOB. TeM HE MEHee, OHa TO3BOJISET
O0BEAVMHUTHh KOMIUJIEKCHI B ONPEACNIEHHbIE TPyl IO OOITHOCTH METOJ0B CHHTE3a M HEKO-
TOPBIX (PHU3UKO-XUMHUUYECKUX CBOUCTB.

AKBaKOMILIEKCHI MPEACTABIAIOT COOON HOHBI MM MOJIEKYJIbI, B KOTOPBIX JUTaHIaMU
CIIyaT MOJIEKYJIbl BOJbl. B BOIHBIX pacTBOpax coJiel MOYTH BCE MOHBI CYIIECTBYIOT B BUJIE
akBanoHoB, Hanpumep, [Be(H,0),]*", [AI(H,0)s]*", [Cr(H,0)]’" . IIpu KpucTAIM3ALMHN Ta-
KHX COJIEM M3 BOJIHBIX PAaCTBOPOB BOJIa OCTAETCS CBS3aHHOM C KOMILIEKCOOOpa30oBaTeeM:
[Be(H.0)4]SO4, [AI(H,0)6](SO4),, [Cr(H,0)s]Cls.

K akBakomIuiekcaM OTHOCATCS MHOTHE KpUcTautoruapatsl, Hanpumep, [Al(H,O)q]Cl;
(nraue-AlCly6H,0), [Cr(H,O)](NOs); (mnaue-Cr(NO;);6H,0). ¥ HEKOTOpBIX KpUCTAIIO-
TUAPATOB YaCTh MOJICKYJI BOJABI BXOJUT BO BHYTPEHHIOK, & OCTAJIbHBIC HAXOATCS BO BHEIII-
Hel cdepe U CBA3BIBAIOTCS C BHENTHEC(EPHBIMU HOHAMHU.

Hanpumep, nenrarugpar cynbdara H,0 OH,
meau(1l)- [Cu(H,0)4]SO, - H,O u renta- A .., H*0 0
rugpat  cynbara  Hukema(ll) - T 07 ~g
[Ni(H,0)s]SOs - H,O conepxar axBa- / N S He0” o
KOMILJIEKCHI - KaTuoH TerpaakBameau(1l) Hzo"""'"{){[—12 :

n katuoH rekcaakBanukessi(Il) u cmabo
CBSI3aHHYIO BHeIIHec(epHyro MoJie-
KyJIy BOJBI, KOTOpas OOBEIUHSAET KATHOHBI M aHUOHBI MOCPEJACTBOM BOJOPOHBIX CBSI3CH.
Bce akBakaTHOHBI, 32 HCKIIOYCHHEM TEX, KOTOPbIE 00pa30BaHbI METOYHBIMA U IICIIOYHO3 -
MeBHBIMU deMeHTamMH (a Takke Ag' u TI"), ABIAIOTCS KATHOHHBIMHU KMCJIOTaMH, B BOJHOM
pacTBOpe MOIBEPraroTCs MPOTOJIU3Y U CO3/Ial0T KUCIOTHYIO Cpey:

[ZH(H20)4]2+ + HzO - [ZH(H20)3(OH)]+ + H30+

KucnoTHble CBOWMCTBA aKBAKOMIUICKCOB BBIPAYKEHBI TEM CHJILHEE, YEM BBIIIE CTCICHb

OKHCJIEHHS aTOMa-KOMIIIEKC000pa3oBaTes.

I'mapokcoKoOMIIEKCHI - KOMIUIEKCHBIE COCIMHEHUSI, COJIEpKAIIME B KaUueCTBE JIMTaH-
0B TuapokcuI-noHbl OH™. I'MIpOKCOKOMITIEKCHI 00pa3yroTCs B peaKIUsAX THIPOJIM3a M3
AKBaKOMIIJICKCOB:

[AIH,0)s’+ H,O — [Al(H,0)s(OH)]*" + H;O"

1100 TIPU pacTBOPEHUHU aM(DOTEPHBIX THIPOKCHUIOB B BOJAHBIX PACTBOPAX TMIPOKCHIIOB
[IEJTOYHBIX METAJJIOB:

Zn(OH), + 2 OH™ = [Zn(OH)4]*~

Boansie pacTBOPBI THAPOKCOKOMIUIEKCOB HMEIOT MIEJIOYHYIO PEAKIIUIO:

[Zn(OH),]*" + H,O — [Zn(H,O)(OH);]" + OH~

['mapOKCOKOMITIEKCHl YCTOMYHMBBI TOJBKO B CHJBHOWIEJOYHBIX pacTBopax. B
HEUTpanbHOM, a TeM Oojee B KUCIOM cpele, a TakKe MpH HarpeBaHWUU PACTBOPOB OHHU

pa3pylarTcs:
[AI(OH)4]” + CO, = AI(OH);| + HCO5~
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[BC(OH)4]2" + 2NH4+ = BG(OH)zl + 2NH3 ’ Hzo
[Zn(OH),*" + 4H;0" = [Zn(H,0),]*" + 4H,0

AMMHAKATBI - 3TO KOMIUJIEKCHBIE COEJUHEHHUS, B KOTOPBIX (DYHKIIMH JIUTAHIOB BBIIOJ -
Hs10T MoieKyiel NHs. bosiee TouHOE HazBaHME KOMILUIEKCOB, COJIEPKAIINX AMMMAK BO BHY-
TpeHHeH cdepe - ammunokomnaekcol; oqHako MoJekyiasl NH; MOryT HaxoIuThCsl HE TOJb-
KO BO BHYTpPEHHEH, HO W BO BHEIIHEW cdepe COeqTUHEHUs - aMMHakaTa. AMMUAYHbIE
KOMIUIEKCHI OOBIYHO TMOJIy4aloT IPU B3aUMOJIEHCTBUH COJICH MM THMAPOKCHIOB METAJJIOB C
aMMMaKOM B BOJIHBIX WJIM HEBOJHBIX PacTBOpax, JIMOO 0O0pabOTKOM TeX ke CoJiel B KpH-
CTAJUIMYECKOM COCTOSIHMM ra3000pa3HbiM NHj:

AgCl(T) + 2NH3 ' HZO = [Ag(NH3)2]C1 + 2Hzo

COC12 + 6NH3(1—): [CO(NH3)6]C12

OO0pa3oBaHre aMMHUHOKOMIUIEKCOB B BOJIHBIX PACTBOpax MPOUCXOJUT IMyTEM HOCIe0-
BATEJILHOT'O 3aMEILEHUsI MOJIEKYJI BOJbI BO BHYTPEHHEH cpepe akBaKOMILIEKCOB Ha MOJIEKY -
JIbl AMMHUAKa:

[Cll(HzO)4]2+ + NH3 ’ Hzo = [(:1,1(H20)3(I\H‘I3)]2+ + 2H20,

[(:].J.(H2C))3(I\IH3)]ZJr + NH3 ’ HzO - [CU.(HQ())z(NHﬁz]zJr + 2H20 UT.AO.

AMMUakaThl pa3pymiaTces Ipy JTI00bIX BO3EHCTBUAX, KOTOPBIE yAAISIOT (IIpU Harpe-
BaHWHM) WIH pa3pylIaroT (AeWCTBUEM OKHUCIUTEINS) MOJIEKYJly aMMHaKa, IEPEBOAST aMMHAK B
KHCJIOTHOM Cpe/ie B KaTHUOH aMMOHMS, JIUOO CBS3BIBAIOT IIEHTPAJIbHBIA aTOM KOMILJIEKCA,
HaIrpuMep, B BUJIE MAJIOPACTBOPUMOTO OCaJIKa:

[NI(NH3)6]C12 = N1C12 + 6NH3(F)

[Cu(NH3)4]SO4 + 6Br, = CuSO,4 + 12HBr + 2N,(T)

[Nl(NH3)6]SO4 + 3HZSO4 = NISO4 + 3(NH4)2804

[CU(NH3)4](OH)2 + Nazs + 4Hzo = CUSl + 2NaOH + 4NH3 ' Hzo

AnuaokoMIuIeKchl. B anmaokoMIiekcax JuraHamMu Ciy>KaT aHMOHBbI KHUCIIOT, opra-
HM4ecKux u Heopranmueckux: F, Cl, Br, I, CN', NO,, SO,*, C,0,*, CH;COO" u gp. Oty
IPYIy KOMIUIEKCHBIX CO€IMHEHUI MOXHO MOJIpa3/IeIUTh HA JIBE YaCTU: KOMIUIEKCHI C KHC-
JIOPO/ICOAEPKAIMMHM JIUTAHJIAMU U KOMIUIEKCHI C 0€CKHUCIOPOAHBIME (IIPEUMYIIIECTBEHHO
raJIOTEHUTHBIMU WM TMICEBIOTATIOTCHUIHBIMU ) JTUTAH/IaMHU.

Hanpumep, k aiuqokoMIuiekcam ¢ KUCIOPOACOACPKAIIMMU JIMTAHAAMUA OTHOCSITCS U -
trocynbsparoapreHTat(l)-MoH, KOTOPHIN MOTy4aeTCs M0 OOMEHHOU PeaKInu:

Ag"+2 S0;S8* = [Ag(SO:S).]*"

u rexcanutpokoOanbTat(lll)-uoH, KOTOPBIA Oca)kaaeTcs B BUJIE MEIKHUX XKEJNThIX KPUCTA-
JIOB KaJINEBOW COJIM MPU CMENIMBAHUU PACTBOPOB, cojaepxkamux xiopua koodansra(ll), Hur-
PUT KaJlis U YKCYCHYIO KUCJIOTY:

CoCL+7KNO,+2CH;COOH=K;[Co(NO,)s]! + NOt +2 KCIl + 2 CH;COOK + H,O

B 3T0i1 OKMCIIUTENIBHO-BOCCTAHOBUTEIBHON PEAKLIUU IPOUCXOJUT U3MEHEHUE CTEIICHU
okucienus kobansta oT +1I go +III. Peakmust ucnonb3yercs s OMpeaeieHus IPUMECH Ka-
JUS B COJSIX HATPUS.

[Ipumepamu aluqOKOMIIIEKCOB ¢ OECKUCIOPOIHBIMH JIMTAHAAMU MOTYT CIIYKHUTh I'eK-
caxyoporutatnHaT(IV) kamus K,[PtClg] u rexcanmanodeppat(Il) kams Ky[Fe(CN)g]. [TnaTu-
Ha XUMHYECKH PACTBOPSETCS B CMECHU KOHIICHTPUPOBAHHBIX A30THOM M COJSHOM KHUCIIOT
(“mapckoit Boake™) ¢ obpazoBanueM rekcaxyoporuiarunara(lV) sogopona Ho[PtClg]:

3 Pt +4 HNO; + 18 HCl = 3 H,[PtCls] + 4 NO1t + 8 H,O
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I'excaxnoporarunar(I'V) Bogopoaa Obul IEpBBIM PeareHToOM, ¢ MPUMEHEHUS KOTOPOIro
Havajach aHAJIMTUYECKash XUMHUSI Kallusl, pyOuIusl U 113U, TOCKOJIbKY T'eKCaxJIOPOIIaTUHA -
ThI(IV) 31X 3m1emenToB K,[PtCls], Rb,[PtCls] u Cs,[PtCls] mamopacTBOprMBI B BOJE.

I'excarmanodeppat(Il) xanust o6pazyercs 1Mo peakinu:

6 KCN + FeSO, = K4y[Fe(CN)s] + K,SO,

N3 BogHoro pactBopa rekcarmanodeppart(ll) kamus BeigenseTcs B BUAE KENTHIX KPH-
cramioB coctaBa K4[Fe(CN)g] - 3 H,O. D10 coeanHeHne MHUPOKO UCHOJIB3YETCS] B AaHAJIUTHU-
YeCKOU MPaKTUKE Ui ONpeAeTCHHsI IPUCYTCTBH B 0Opa3uax karnoHoB xene3a(lll):

[Fe(H,0)s]*" + K* + [Fe(CN)s]* = KFe[Fe(CN)s] ¢ + 6 H,O

[TpomykTom 3TON peakuuu SBISETCS MalopacTBOpUMBIA rekcanunanodeppar(ll) xene-
3a(1ll)-xanmust KFe[Fe(CN)¢] sspko-cunero msera.

Jlnist pa3pyliieHus auuJ0KOMILIEKCOB MOYHO UCIIOJIb30BaTh PEAKIIMK OOMEHa JIMTaH 0B,
KOTOpHIE B cliydae 00pa3oBaHus O0jee MPOYHBIX KOMILJIEKCOB UIYT MPAKTHUYECKH J0 KOHIIA.
Hampumep, BBeienne GTOPUACOIEPKALIETO PEareHTa B iPKO-KPACHBIN PacTBOP THOIIMAHAT -
Horo kommekca xene3a(Ill) cocrasa [Fe(NCS)s]*” obecupeunsaer ero:

[Fe(NCS)s]’+ 4 F + 2 H,O = [Fe(H,0),F4]” + 6 NCS~

Hpyroii cnoco6 pa3pyliueHus alua0KOMIUIEKCa — CBA3bIBAHUE KOMIUIEKCO-00pa3oBare-
s B BHJE TPYAHO PacTBOpUMOro ocanaka. Tak, rerpanogomepkypar(Il)-uon [Hgl,]*™ paspy-
IIAETCs MO AEHCTBUEM CYIIb(PHI-MOHOB S*°

[Hgl,]*” + S =HgSl +47T; IMP(HgS)=1,4-10""

AHHMOHTAaJIOTeHATHI - KOMIUIEKCHBIE COEIMHEHHUS, B KOTOPhIX M KOMIUIEKCOOOpa3oBa-
TeJb, ¥ JIMTAHbI PEACTABIAIOT COOOM rajJoreHsl. ITo KoMIuiekesl coctaa M[OIM, Iy ], rae
M - mMano3apsaHblii KPYIHBIM KaTUOH, HAIPUMEDP, KaTUOH IIEJIOYHOI0 METaula WIA aMMO -
HUs1; D-rajoreH-KOMILIEKC000pa3oBaTesb, aTOM MM MOJIEKYJIA, 0OBIYHO UMEIOIINNA HEBBICO-
KYIO0 2JIEKTPOOTPHUIIATENLHOCTD (MO, Opom, pexe xiop); [ u I'" — ramorenua-monsl. Cre-
MeHb OKUCJICHHUS KOMIUIEKCOOOpa3oBarenis D B aHMOHTaJoreHaTaX MOXKET ObITh TMOJIOXKH-
tenpHoi, Hanpumep, I'" B K[ICly], mynesoit - kak B Nay[(I,)(I;).] m oTpuuarensHoil B
K[I(L).].

AHHMOHTaJIOreHaThl NOJIy4YaloT MPU B3aUMOJCHCTBUU B PACTBOPE COJICU-TaIOT€HUI0B C
rajJjioreHaMy UM MEXTaJIOT€HHBIMU CO€IMHEHUSIMU

KI + I, = K[I(I).]; CsCl + IBr = Cs[I(BrCl)];  2RbCl + I,Cls = 2Rb[ICL]

AHUOHTaNIOreHaThl MPU HArPEBaHUHU JIETKO PA3/1araloTcs C BblEICHHEM CBOOOHbBIX Ta-
JIOTEHOB WJIM MEXKTaJOT€HHBIX COECMHEHUN U COJIeN-raJOreHHn10B, IPUYEM B COCTaBE COJIU
BCET/JIa OKa3bIBACTCS CaMbIM MIEKTPOOTPULATEIBHBIN U3 TAJIOTE€HOB:

Rb[IBr;](T) = RbBr(1) + IBr(1);

K[I(D),](t) = KI(1) + I(r)

KaTtnoHrajorensl - 3T0 COEIMHEHUs], COJEPKAIINE KATUOHBI, B KOTOPBIX U KOMILJIEK-
cooOpasoBarelnb, U JUTaHJIbl - TajmoreHbl. Katnonranorensl umeroT cocras [DI'[",]Z, rue
D - rajoreH-komIuiekcooOpaszoBatenb; [ u [ - ranoreHuHbIe JUTAHABL;, Z - AaHUOH THUMA
[SbF¢], [SbCls], [AsFe], [BF4] u T.. Hampumep: [ICL][SbClg].

Bce xaruonranorens! - cuibHelmue okucautend. OHu OypHO pearupyror ¢ BOJIOH U
OpraHUYECKUMU PACTBOPUTEIISIMH.

I'mapuaHble KOMILIEKCHI COAEpKAaT B KA4yeCTBE JIMTaHAa TUApPUAHBIA WoH H'.
KommuiekcooOpas3oBarenu B THAPUIHBIX KOMIUIEKCAxX yarie Bcero snemMeHtsl IIIA-rpymmsr -
6op,
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ATIOMUHUN, TAUIAN, UHIWWA, TAUTAA. [ MApHIHBIE KOMIUIEKCHI - CUIIBHEUIIINE BOCCTAHOBUTE -
mu. lloxg nelicTBMEM KHCIOT W B BOJHOM CpPEAE€ OHHU Pa3lararoTcs, BbIACISA
BOJIOPO/I:

Na[AlH4] + 4H,O = NaOH + AI(OH); + 4H,?

KapOoHuabHbIe KOMILIEKCHI - KOMIUIEKCHBIE COCIMHEHUsI, B KOTOPBIX JIMTAHJAOM SB-
nsiercst Kapoonun - okeu yriepona (II) - CO. CreneHs OKUCIIEHUS MeTallIa B KOMITJIEKCHBIX
kapOoHuiax, kak mpasuio, HyJeBas. Hampumep: [Cr(CO)¢] , [Mny(CO)y0]. KapObonunsHbie
KOMIUICKCHI B OOBIYHBIX YCIOBHSX - KPUCTATHYECKUE BEIIECTBA WU YKUIKOCTH, JICTKOJIETY -
qrie 1 00JIaJaloNMMU HU3KUMH TeMIIepaTypaMu TUIABJICHUS U KUTICHUS.

M-KOMILJIEKCHI - 9TO KOMIUIEKCHBIE COSMHEHHS], B KOTOPBIX B POJIM JIMTAHA0B (PUTYpH-
PYIOT HEHACHIIIEHHBIC OPTAaHNYECKHE MOJICKYJIbI THITA TUJICHA, ITUKIIOTICHTaIMeHa, OCH30I1a
u T.1. Hanbosee n3BeCTHBIM MPUMEPOM TaKUX KOMIUIEKCOB CITYKUT (hepporieH - Huc(IUKII0-
neHTaaueHu )xene3o cocrara [Fe(CsHs),].

CrpykTypa 3TOro COeIMHEHHUs] HAIOMUHAET COHJBUY WJIH
oytepopon. KommiekcooOpaszoBatens - Fe(Il) naxomutcs
MexXay nukindeckumu annoHamu CsHs™ Ha paBHOM paccros-
HUU OT BCEX aTOMOB yriiepojia. Beiaenuts B 6uc(UUKIONEHTa-
JUEHUJ))KeJle3€ OTHENbHbIE KOBAJEHTHBIE CBSI3M MEXIY
KOMILJIEKCOOOpa3oBaTesieM U aroMaMu JIMTaHJ/la Hellb3s: LIeH-
TpaJIbHBIN aTOM 00pa3yeT CBsA3b CO BCEH MU-DJIEKTPOHHOU CH-
CTEMOM JIMTaHIa.

Fe

XesaTbl, WIM [HUKIMYECKHE KOMIUIEKCHBIE COEJIMHEHHUs. XeJaTaMH Ha3bIBaloT
KOMILJIEKCHBIE CO€IMHEHUSI, BHYTPEHHsIS c(hepa KOTOPBIX COCTOUT U3 MUKIMYECKHUX TPYIIIIH -
POBOK, BKJIIOYAIONIMX KOMIUIEKCOooOpa3oBareib. Harmpumep, o-aMHHOYKCYyCHas KHCIIOTa
(enuyun) MOXET pearpoBaTh C THAPOKCUIOM MEAHM C 00pa3oBaHUEM CHHE-(PHOJIETOBOTO
MPOYHOTO KOMILJIEKCA, PACTBOPUMOTO B BOJIE:

Cu(OH), + 2NH,CH,COOH = [Cu(NH,CH,COO),] + 2H,0

Jlurang NH,CH,COO™ (rauuuHaT-uoH)

H;
OTHOCST K KaTeropuu OUJICHTATHBIX JIMTAH/IOB
HBC-N\ - 0-C=0 p )
| i | oOpasylonmx JBe XHUMHYECKHE CBS3U C
0=C-0 e \N _CH, KOMILJIEKCOOOpa3oBaTesieM - 4epe3 aToM KHC-

H, Jopoja KapOOKCHIIBHOM TPYMIIBI U Yepe3 aTOM
a30Ta aMUHOTPYTIIbI
BnyTtpennsis cepa koMIiekca COAEPIKUT JIBa 3aMKHYTHIX MSATHWICHHBIX IMKJIA, B CBS-
3 C YEM, ITOJTYUYEHHBIN KOMIUIEKC OTINYAETCS] BBICOKOW YCTOMUYHBOCTBIO.

MHorosizepable KOMILUIEKCbl. EciM B KOMIUIEKCHOM HMOHE WIM HEUTpaJIbHOM
KOMIIJIEKCE COJIEPKaTCs J1Ba M 0oJiee KOMIUJIEKCO0Opa3oBaTeseii, TO ’TOT KOMILJIEKC Ha3bIBa-
eTcsi MHOrosiiepHbIM. Cpelli MHOTOSIZIEPHBIX KOMIUIEKCOB BBIJICTSIIOT MOCTHKOBBIE, KJIa-
CTepHbIE€ U MHOTOSI/IePHbIe KOMILIEKChHI CMEIIAHHOTO THIIA.

ATOMBI KOMITJIEKCOOOpa30BaTesl MOTYT OBITh CBSI3aHBI MEXIy COOON C TTOMOIIBIO MO-
CTUKOBBIX JIMTaH0B, (yHKIUKM KOTOPHIX BhmonHsior nousl OH-, CI, NH,, O,*, SO4* u He-
KOTOpBIE JIpyTHE.
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TaK, B KOMIIJICKCHOM COC€AHWHC- 1 2-
unn [Pty(NH;),CL] u [Pt,Brs] MocTu- Cl\Pt/C \Pt,NHa Br \Pt/Bf oy
N N\ n N N
KOBBIMHU CJ'IY)KaT MOHOJICHTATHBIC H3N Cl / Cl Br 7/ Bl'/ Br

XJIOpUJI- 1 OPOMHU/I-UOHBI.

B ponu MOCTHKOBOrO JUraHaa MOKET BBICTYNAaTh MOJIMACHTATHBIA JTUTaH/, UMEOIINMA
HECKOJIBKO JTOHOPHBIX aTtoMoB (Hampumep, NCS™ ¢ atomamu N u S, cmocOOHBIMH y4acTBO-
BaTb B OOpa3oBaHUU CBA3CH IO JIOHOPHO-AKIENTOPHOMY MEXaHU3My), WU JIMTaH[ C
HECKOJIBKUMH DJIEKTPOHHBIMU ITapaMU IIPU OAHOM U TOM e aroMe (Hanpumep, Cl umu OH).

B ToMm ciydae, korma aToMbl KOMIUIEKCOOOpa30BaTessl CBA3aHBI MEXKAY COOON HEro-
CPEJICTBEHHO, MHOTOSIJIEPHBIA KOMIUIEKC OTHOCST K KJIACTEPHOMY Tumy. Tak, KiacTepom
ABIISETCS KOMILIEKCHBIH anroH [Re,Cls]*, B KOTOpOM peanusyercs uyeTBepHas cBs3b Re - Re:
G-CBSI3b, 27- CBA3H U O-CBA3b. OCOOEHHO OOJIBIIOE YMCIIO KIACTEPHBIX KOMIUIEKCOB HACUU-
TBIBAETCS CPEU MPOU3BOIHBIX d-37IEMEHTOB.

MHorosiiepHble KOMIUIEKChl CMEIIAHHOTO THIIA COJIEPKAT KAaK CBSI3b KOMILIEKCO00-
pa3oBaTeIb-KOMILIEKCO00Opa30BaTelb, TAK 1 MOCTUKOBBIE JHUTaH bl [IpumMepoM Komriekca
CMEIIAHHOTO THUMAa MOXET CIYXUTh KapOOHWIbHBIA KOMIUIEKC KoOanbTa CcoOCTaBa
[Co(CO)s], rne umeercst onuHapHasi cBsizb Co - Co u ABa OMJEHTATHBIX KapOOHMJIBHBIX JIH -
rafna CO, OCyIIECTBISIONUX MOCTUKOBOE COSTMHEHNE aTOMOB-KOMILIEKCOO0Opa3oBaTeneil.

Ha3BaHusi MOCTHKOBBIX TPyl U MHOTOS/IEPHBIX KOMILUIEKCOB. Ha3zBanuio moctu-
KOBBIX IPYII MpeIIIecTByeT rpeveckas Oyksa [ (MI0), KOTOpasi MOBTOpPSAETCA Nepe Ha3Ba-
HUEM MOCTHKOBOTO JIMTaH/a KaxJ10ro Buaa. [Ipu nepedrcieHnn IMranioB cHavyana Ha3biBa-
FOT MOCTUKOBBIE B TIOPSIIKE UX YCIOKHEHHUS], 3aT€M HEMOCTHUKOBBIC B ITOJIHOM COOTBETCTBUU
C paHee yCTaHOBIIEHHBIM MOPSIKOM, a TIOCJIE 3TOTO - KOMITJIEKCOOOpa30BaTeNu ¢ YKa3aHHEM
ux yncina. Ecnu B KOMILIeKce UMEIOTCS OJTMHAKOBBIE (hparMeHThI, 3TO TOKE MOXKET OBbITh OT-
pPaXEHO B HA3BaHUMU.

[(NH;)sCo-NH,-Co(NHj;)s5]Cls xmopun (p-amuno)-aexkaammusaukooansta(Ill) umu xmo-
pun (L-amuao)-ouc {nenraammunkoOansTa(lll)}

3JEMEHTBI IEPHOJAYECKON CUCTEMBI I.A1. MEH/IEJIEEBA:

CIIOCOBHOCTbB K OBPA3OBAHUIO KOMIIVIEKCOB

CnocoOHOCTh XMMHUYECKOTO 3JIeMEHTa 00pa30BbIBATh KOMIUIEKCHI SIBJISIETCSI OJTHUM U3
€ro BaKHEUIIUX CBOMCTB U OIMpEAeNsieTCss B OCHOBHOM CTPOCHHEM AIIEKTPOHHOU 000JIOUKH,
T.€. nosoxkeHuem anementa B Ilepuoguueckoit cucrteme /.M. Menneneesa. [lon cnoco6Ho-
CTBIO 3JIEMEHTAa K KOMILIEKCOOOpPa30BaHUIO MOYKHO IOHMMATh KaK yCTOMYMBOCTH OoOpa3zye-
MBIX UMH KOMIUIEKCOB, TaK M pa3HOOOpa3ue uxX TUIIOB.

JIns KkayecTBEHHOW CpPaBHUTEIBHOM XapaKTEPUCTUKH KOMILIEKCOOOpa3yromen
CIIOCOOHOCTH AJIEMEHTOB IeJecoo0pa3Hee HCIOIb30BaTh CIOCOOHOCTH AJIEMEHTOB J1aBaTh
HauOOoJbIIee KOJIMYECTBO KOMIUIEKCHBIX COETMHEHUH OCHOBHBIX THIIOB. DJIEMEHTHI, 00pasy-
IOLIHE JIUIIb OT/IEJIbHBIE THUIBI KOMIUIEKCHBIX CO€MHEHUH, Oy1eM Ha3bIBaThb HETUIIUYHBIMU
KOMILJIEKCOOOPa30BaTEISIMH.

$-3JIEMEHTbI HE OTHOCATCSI K TUIIMYHBIM KOMILIEKCOOOpa30BaTeIsIM (3a UCKIIOYEHUEM
Oepuiuiisg M OT4acTH MarHusi). s Oepusuivs M3BECTEH IIUPOKUN KPYr KOMIUIEKCHBIX
nonos, Hanpumep [BeF,]* [Be(OH),]*, [Be(COs),]*, ¥ BHYTPUKOMIUIEKCHBIX COEIMHEHHMI,
npuyeM B OOJNBIIMHCTBE KOMIUIEKCOB OEPHIUIHS BO BHYTPEHHIOIO C(epy BXOIAT KHCIOPO.I-
COJZIepIKaIUe JIUTaH Ibl.


http://www.alhimik.ru/compl_soed/gl_7.htm
http://www.alhimik.ru/compl_soed/gl_5.htm
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CrocoOHOCTh K KOMIUIEKCO00pa3oBanuio Bo I[A-rpyrme pe3ko yMEHBIAeTCsl 10 PSIy
Be > Mg > Ca > Sr > Ba > Ra u y»e KanbliMii, Kak 1 1E€JTOYHbIC 3JIEMEHTHI, MPAKTUYECKU HE
MMEET YCTOMYMBBIX KOMIUIEKCHBIX COCIUHEHUMN.

P-371eMeHTBI MOTYT OBbITh, B 3aBUCUMOCTH OT MOOxkeHUs B [lepuoamueckoii cucreme,
Y TUITMYHBIMU KOMIUIEKCOOOPa30BaTENsIMU, U CITY)KUTh JIUTAH/IaMHU.

Jlnist ranoreHoB 6oJiee XapakTepHa poJib JUranaoB. OJHAKO B aHUOHTAJIOT€HATaX TaKue
aneMeHTsl VIIA-rpymmel, kak At, [, Br BRITOMHSIOT 1 PyHKINK KOMILIEKCOOOpa3oBaTeeH.

VY snemenToB VIA-rpymbl - XaJbKOTEHOB - CIIOCOOHOCTh K KOMIUIEKCOOOPAa30BAHHIO
YBEJIMUMBAETCS OT KHCIOPOJa K MOJOHHUIO, 10 MEPE YBEIMUEHUSI METAJUIMYHOCTU. Teutyp u
TIOJIOHUH SIBIISIIOTCS KOMIUIEKCOOOpPA30BaTENsIMU B Pa3IMYHBIX aAllMJOKOMILUIEKCAX THUIIA
Cs[TeBrg].

Cpenu snementoB VA u [VA-rpynmn HauOosbIe CKIOHHOCTBIO K KOMILIEKCOOOpa3o0-
BaHUIO oOsanator Sb, Bi, Sn u Pb, mpudem »Tu snemMeHTHl 00pa3yioT U pa3lInyHbie MHOTO -
S,IEPHBbIE KOMILJIEKCHBIE COEJTUHEHUS.

Bce snementsl [1IA-06ma1at0T 1O0CTaTOYHO BBICOKOM KOMILIEKCOOOpa3ytoliel crnocoo-
HOCTbIO. MUHUMasbHas CIOCOOHOCTh K KOMIUIEKCOOOPAa30BaHUIO HAOIIOAACTCS y AJIEMEH-
toB VIIIA-rpynmsl.

d-31eMeHTBbI, Kak TMpaBUJIO, SBJISIIOTCA TUIUYHBIMU KOMILJIEKCOOOpPa30BaTEISIMU,
MpUYeM MaKCHUMallbHas CIIOCOOHOCTh K KOMIUIEKCOOOPA30BaHUIO MPUHAMIICKUT dIIEMEHTAM
VIIIb-rpymmel. Boobiie roBopsi, 1j1s d-3J1eMEHTOB U3BECTHBI MOYTH BCE TUITHI KOMIUIEKCHBIX
COCTMHECHUM.

XapakTepHOU OCOOCHHOCTHIO d-AJIEMEHTOB SIBIISIETCS UX CIOCOOHOCTH OOpPa30BBIBATh
MIPOYHBIE KOMILJIEKCHI HE TOJBKO C aHUOHHBIMM JIMTaHAAMU, HO U C HEUTpPaJIbHbIMU, HAIPH -
Mep, ¢ moiiekysiamu CO, NHi, H,O, NO, HeHachIlIEHHBIMU YTIIEBOJOPOJAMU U T.1.

Bo MHOrMX KOMIUIEKCHBIX COCTUHEHUSIX d-3JEMEHThI HaXOIATCS B HU3IICH CTENEeHU
OKHucIieHus (dacTo—HyseBor). [ToHmKeHHass CTeneHb OKUCIEHHUS AJIEMEHTa KOMILIEKCO-00-
pasoBatens crabuau3upyeTcs Haauauem d(T0)-p(TT)-CBSA3M ¢ y4acTHEM 3aIllOJIHEHHBIX JJIeK-
TpOHAMH OpOuTaNIell KOMITIEKCOOOpa30BaTelsi M BAKAHTHBIX OpOUTANIeH TUTaHI0B.

f-31ementsl [leproauueckoil cucteMbl, TOJOOHO OOpY M aIFOMUHHIO, 00pa3yloT pa3-
JUYHbIE KOMILUIEKCHBIE COEIMHEHHUS, KOTOpbIe, OJHAaKO, OoJiee YCTOMYMBBI, YEM MPOU3BOI-
Hbie B 1 Al. Oco0eHHO XapaKTepHBIMHU IS f~-3JIEMEHTOB SIBIISTFOTCSI KOMIUIEKCHI ¢ KHCIIOPO/I-
coJiepkamuMu turasgamMu. Ho, B oTiimgme ot d-31eMeHTOB, TAaHTAaHOU BT (4/-3JIeMEHTHI) 00-
pa3yloT CPaBHUTEIHHO HEOOJBIIIOE YUCIO KOMILJIEKCOB. DTO OOBSICHSAETCS HECTIOCOOHOCTHIO
BHYTPEHHUX f-opOuTaneil Kk ruOpuau3anuu, KOTopas Morja Obl MPHUBECTH K MOSBICHHUIO
MIPOYHBIX KOBAJICHTHBIX CBS3EH, a Takke 00Jiee 3HAYUTEIbHBIMU pa3MepaMu HOHOB 4f-31ie-
MEHTOB IO CPaBHEHUIO C MIOHAMHU d-3JIEMEHTOB. Y BEJIMYEHHE Pa3MEPOB MOHOB MPHUBOJUT K
OCIA0JICHUIO DJIEKTPOCTATUYECKOTO MPUTSHKEHUST KOMIUIEKCOOOpa3oBaTelis U JUraijaos. B
KOMITJIEKCAX C y4acTHeM 4/-3JIEMEHTOB CBSI3U METAJUI - JIUTAH]l HOCAT MOYTH UCKIIOUYUTENb-
HO HWOHHBIA XapakTep. AKTHHOHIBI (5f-3meMeHThl) Oosiee CKJIOHHBI K OOpa3oBaHUIO
KOMIUICKCOB, YeM JIaHTaHOUBI (4/-3JIeMEHTHI). DTO pas3nyve BBI3BAHO y4acTHEM Sf-0pOu-
Tanel B rudbpuanzanuu ¢ oOpa3oBaHHEM KOBAJICHTHBIX CBSI3€H C JMraHaaMu. JHeprus Sf-,
6d-, 7s- u Tp-opOuTasneit CpaBHUMBI MEXKIy CO00il U, ClIeI0BATEIbHO, IEPEXO/] JIEKTPOHOB C
OJIHOI aTOMHOM OpOUTAIN HA JIPYTYIO HE TPeOyeT CYIEeCTBEHHOM 3aTparthl s3Hepruu. [1o3to-
My 4acTo JIJIsl Sf-371eMEHTOB HEBO3MOXKHO TOYHO yKa3aTbh, KAKUE UMEHHO OpOUTAIH Y4acTBY -
10T B 00pa30BaHUM CBSI3EH B KOMILIEKCAX, a TAKXKE OMPEACTUTh XapaKTep JAHHOU CBSI3M Kak
VIOHHOW WJIM KOBAJICHTHOM.
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BOIIPOCHI 10 TEME

Kaxaomy cTyaeHTy He00X0AMMO BBLINOJIHUTH OAUH W3 BAPHMAHTOB HMHIMBUIYAJILHOIO
3aganud no reMe “KomMmiexkcHbie coeTuHEeHUA”

Bapuant 3ananue
Ne
Bcee 1 | Ykaxkure BHYTPEHHIOIO M BHEIIHIO cepbl, KOMIUIEKCOOOpa30BaTelh U JU-
raiabl B KOMIUIEKCHOM coeAuHeHuu: OmnpefenuTre CTereHb OKHUCICHUS WU
KOOPJMHAIIMOHHOE YHCIIO KOMIUIEKCOOOpa30oBaTess, a TaKkKe JAeHTaTHOCTh JIU-
raHJoB B KOMIUIEKCHOM coeAauHeHuu. HazoBute coeaunenus. Hanwummre
ypaBHEHUE JUCCOIUAIIMU STOTO COCTUHEHUSI.
2 | CocTaBbTe Ha3BaHUS KOMILJIEKCHBIX HOHOB
3 | CocraBbre hOPMYITBI KOMIUIEKCHBIX COSAMHEHMIA:
4 | Ucronb3ys TEOPHUIO KPUCTAILTHYECKOTO MOJIs, ONpeeuTe, Oy Iy T JIu Juamar-
HUTHBIMU WUJIM TTapaMarHUTHBIMU CJICAYIOIINE KOMIUIEKCHI. Y KaKUTE YUCIIO
HECIIAPEHHBIX 3JIEKTPOHOB Y IIEHTPAIIBHOTO aTOMa B MapaMarHUTHBIX
KOMILJIEKCaX.
1 1 | K5[Co(Cy04)5]
2 | [Ni(HO0)(CN)s]*;
3 | rekcaxnoponamiagat(IV) aMmmonus;
4 | [Co(H,0),(CN)4] (BHYTpHOpPOUTAIBHBIN)
5 | CocTaBbTe ypaBHEHHME DPEAKLUMUU IOJHOTO 3aMEUICHUsl JUTaHJOB B BOJHOM
pactBope: K;[RhClg]+K,C,0,=
6 | CocTaBbTe KOOpJAWHALMOHHBIE (OPMYJIBI CIEAYIONUX KOMILJIEKCHBIX COEIU-
Henuii cepedpa: AgCIx 2NH;; AgCNx KCN; AgNO,« NaNO,. Koopaunaru-
OHHOE YHCIIO cepedpa paBHO NByM. Hanummre ypaBHEHUS! JUCCOIUALIAN ITUX
COEJIMHEHUH B BOJHBIX PACTBOpPaxX
2 1 [ZH(NH3)4](NO3)2
2 | [Pt(NH5)CL];
3 | nuxsopoaprentat(l) uesus;
4 | [Mn(CN)s]*; (BHYTpHOpOHTAILHbIN)
5 | CocTaBbTe ypaBHEHHE pPEaKIUU MOJIHOTO 3aMEIIEHUS JTUTaHA0B B BOJHOM
pactBope: [Co(NH;)sCI|Cl, + en =
6 | U3 coueranus yactun Co’", NH;, NO7; u K MOXKHO COCTaBUThL CEMb KOOPIH-

HAIMOHHBIX (POPMYJI KOMITIEKCHBIX COCIMHEHUN KOOAJIbTa, OJTHA U3 KOTOPHIX
[Co(NHj;)6](NO,)s. CocTaBbTe (hOpMYIIBI IPYTHX MIECTH COSAMHCHUIA U HATTU -
IIMTE YPABHCHUS WX TUCCOIMAIIMH B BOJHBIX PACTBOPaX.
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1 SI’Q[CU(OH%]

2 | [AuCLL(OH)T

3 | ouc(cynbaro)rerpaakadeppat(Ill) Hatpus;

4 | [Cr(NO)(CN)s]* (BHYTpHOpOHMTAIBHBII)

5 | CocraBbTe ypaBHEHHE PEAKIIUU TIOJTHOTO 3aMEIICHUS JIUTAHIOB B BOJHOM
pacteope: [Ni(H,O0)s]*" + NH;  H,O =

6 U3 couetanus yactun Cr**, H,O, CI' u K" MOHO cOCTaBUTh CEMb KOOpJMHA-
IUOHHBIX (OPMYJT KOMIIEKCHBIX COSTMHCHUN XpOMa. OJTHa M3 KOTOPBIX
[Cr(H,0)6]C1;5. CocTaBbTe (hopMyIIBl APYTHUX MIECTA COCTUHCHUN W HATTUIIIATE
YpaBHEHHMsI UX JAMCCOILMAIIMU B BOJHBIX PACTBOPAX

1 | [Cr(CO)]

2 | [BrOsF,];

3 | ruapokcoTtpuxinopoaypat(lll) okconus;

4 | Ilo meToay BaJIeHTHBIX CBSI3€HM MPEICKAKUTE THUI THOPUIU3ANUUA ATOMHBIX
opbuTaneil KOMIIEKCOOOpa3oBaTels U T€OMETPUIECKYI0 (OpMY JIHAMAarHHT-
HOT'O KOMILIEKCHOTO coenunenus - Co(en)s]’”

5 | CocraBbTe ypaBHEHHE PEAKIMH IOJHOTO 3aMEIlEeHUs JUTaHJO0B B BOJAHOM
pactsope: [Cr(H,0)s]’ +OH =

6 | CocTaBbTe KOOPAMHAMOHHBIC (DOPMYJIBI CIISTYIOMUX KOMIUIEKCHBIX COEIH-
Hernii kooanmbTa: 3NaNO,« Co(NO,);; CoCli 3NH;x 2H,0; 2KNO,« NHix
Co(NO»)s. Koopaunanmonnoe uuncio kobansta (I11) paBao mectu. Hanummre
YPaBHEHHMSI INCCOIMAIIMK ITUX COSAMHECHHI B BOJIHBIX PaCTBOpaXx.

1 Cﬂ[CI‘(NH3)2(NCS)4]2

2 | [IO.F4]

3 | rerpanonounaat(Il) kamus(l);

4 | Ilo meToay BaJeHTHBIX CBS3€H MpPEACKaKUTE THUI THOPUAM3AIMU ATOMHBIX
opOuTasiell KOMIIEKCOOOpa30BaTeisi U TEOMETPUIECKYIO (JOPMY CIIETYIOIINX
nuaMarHuTHBIX KoMmiekcoB[Fe(CN)]*

5 | [CocTaBbTe ypaBHEHHE PEAKIIMH MTOJTHOTO 3aMEILICHUS JIUTaH0B B BOJHOM
pactBope: [Ni(en),]SOs + KCN =

6 | KoHcTaHThl HECTOMKOCTH KOMILIEKCHBIX HOHOB [Co(CN),]*, [Hg(CN)4]*,
[CA(CN),]* cootBercTBeHHO paBHEI 8%107%; 4x 10, 1,4%x10"". B xakom
pacTBOpe, COJIEpKaIlEeM 3TH UOHBL, TPU PABHOM MOJISIPHON KOHIIEHTPALIUU
noHoB CN” 6ombire?

1| [K(H20)][Cr(H20)6](SO4)>

2 | [SOFs]

3 | rekca(umano-C)deppar(Il) kamms;

4 | [Co(NO,)s]*  (BHEIIHEOPOUTAIILHEIN)

5 | CocraBbTe ypaBHEHHE PEAKIMM IOJHOTO 3aMEIlEeHUs JUTaHJIOB B BOJAHOM
pactBope: K,[PtCly] + N,H4 =

6 | IIpu npubanenuu pactBopa KCN k pactBopy [Zn(NH3)4]S0s obpazyercs

pactBopuMoe KomiuiekcHoe coeauHeHue Ko[Zn(CN)4]. Hanummre momeky-
JSIPHOE€ U MOHHO-MOJIEKYJISIPHOE ypaBHEHUs! peakiuu. KoHcTaHTa HECTOMKO-
¢t Kakoro uoHa, [Zn(NH;),]*" uwiu [Zn(CN)4]*", 6oabuie? [Mouyemy?
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7 1 | K[Ag(CN),]
2 [CU(C204)2]2-
3 | rekca(umano-N)deppar(Ill)kanus
4 | [Fe(CN)s]* (BHYyTpHOPOUTAIILHBI)
5 | CocTaBbTe MOJICKYJIIPHBIC U MOHHBIC YPABHEHHS PEAKIIMI TMOJHOTO 3aMellie-
Husg guraggoB B BoaHoMm pactBope:[Fe(H.O)](ClO4); + Na,C, 04 =
6 Hamummre ypaBuenuss auccormanuu conet K;[Fe(CN)s m NHiFe(S04), B
BOAHOM pactBope. K KaxI0M M3 HUX NPHUIMIM PacTBOp IIeno4d. B kakom
ciyyae BeIMagaeT ocagok ruapokcuaa skenesa (I11)? Hanummre monexymsp-
HbI€ ¥ MOHHO-MOJIEKYJISIpHbIE ypaBHEHUs peakuuii. Kakue KoMIIIEKCHbBIE CO-
CAMHEHMsI Ha3bIBAIOT JIBOWHBIMU COJISIMU ?
8 1 K3[CI'(C204)3]
2 [RC(CN)402]4_
3 | cynedat nuxmoporerpaammuukobanbTa(lll)
4 | [Mn(CN)s]* (BHYTpHOPOMTAIBLHBIN)
5 | CoctaBbTe MOJEKYJIAPHbIE U HOHHBIE YPABHEHHUS PEAKIMI MMOJHOTO 3aMelle-
HUA JuraggoB B BoaHoMm  pactBope: [Co(NH;3).CL]Cl + en =
6 | Kakue koMIIJIEKCHBIE COCTUHEHUS HA3BIBAIOT IBOMHBIME cojlsimMu? Hanummre
ypaBuenus guccormanuu conied Ky[Fe(CN)¢] u (NH4)Fe(S0s),; B BOgHOM
pactBope. B kakom citydae BeInagaeT ocanok ruapokcua xenesa (II), ecnou
KOKIOW M3 HUX TPWIUTh pacTBOp mienouyn? Hamummre MonekyisipHoe U
MOHHO-MOJICKYJISIPHOE YPAaBHECHHUSI PEAKIIUU
9 1 | [Ni(en);]Cl,
2 | [PA(CN),J*
3 | xnopua HutporenraaMmuukoOanpTa(lll);
4 | [Cr(CN)s]* (BHYTpHOpOUTANLHEI)
5 | CocraBbTe MOJIEKYJISIPHbIC M HOHHBIE YPAaBHEHUS PEaKIIMi MOJTHOIO 3aMellie-
Hus uranaoB B BogHOM pactBope:[Ni(H.0)s]SO, + NH; - H,O =
6 | CoctaBbTe ypaBHEHHS CTYIIEHYATBIX pEaKIMid 00pa30BaHUs XJIOPHUIA TET-
paammuaMeu(1l) koMIeKCoB U3 KATUOHOB IIEHTPATBHBIX ATOMOB U JIMTAH-
JIOB U 3aIUIINATE JJI HUX BBIPAXKECHHS OOIIMX KOHCTAHT YCTOMUMUBOCTH [3,:
Onpenenure KOHUEHTpAUIO XJIOpuA-uoHOB B 0,1 M pactBope Na[CuCl,], ecin
BZ(oﬁpaa): 35" 10°
10 1 | Al[BH4]5
2 | [S(NH,)Os]
3 | 6pomun amuaocyibdaroouc(atuneHauamuH )aukodansTa(lll);
4 | [Co(NH;)s]*" (BHEmIHEOPOMTAIBLHBIN)
5 | CocraBbTe MOJIEKYJISIPHBIC U MOHHBIE YPaBHEHUS PEAKIUI MOJTHOTO 3aMellie-
Hus TurasgoB B BogHoM pactBope: [K(H20)6][Cr(H.0)s](SO4), + NaOH =
6 | [To meToly BaJ€HTHBIX CBS3EH MPEICKAKUTE TUI THOPUAN3ALNN AaTOMHBIX

opOuTasiell KOMIUIEKCOOOpa3oBaTelis U TeOMETPUUECKY0 popMy TMaMarHuT-
HOT0 KOMIUIEKCHOTO KaTHOHA - quamMmuHcepeopa(l)
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11

DB W~

[Pt(NH;)2(Cl).]

[As(CDF;]
xJyiopu kapooHnaroaekaammuuankooansTa(Ill)

[Mn(C,0,4);]* (BHYTpHOpOHTAILHEII)

CocTtaBbTe MOJIEKYJISIPHBIC ¥ HOHHBIE YPABHEHUS PEeaKLIUi TOJTHOTO 3aMellie-
HUs TUTaHao0B B BogHOM pactBope: [Cd(en),]Cl, + NaCN =
ITo MeToty BaJIEeHTHBIX CBSA3EW MPEICKAXKUTE TUI THOPUAN3ALIUN ATOMHBIX
opbuTaneil KOMIUIEKCOOOPa30BaTENsI U TEOMETPUIECKYIO (hOpMy TUaMarHuT-
HOT'0 KOMIUIeKca - TeTpaunaHoHukkonaT(Il)-nona

12

DN B W~

CS[CO(HQO)3BT3]

[Ir(NO)Brs]*

ouc(tuocynsdaro)aprenrar(l) Hatpus

[Fe(H,O)Fs]* (BHYTpHOPOUTAILHBIN)

CocTaBbTe MOJIEKYJISPHbIE U HOHHBIC YPABHEHUS PEAKIUI MMOJHOTO 3aMelle-
HUS TUraHgoB B BogHOM pactBope: (NH4),[PtBrs] + KOH =
[To MeToTy BaICHTHBIX CBSA3EH MPEICKAKHUTE THIT THOPUIN3AINN aTOMHBIX
opOuTaneil KOMIUIEKCOOOPa30BaTeNsl U TEOMETPUIECKYI0 (hOpMY TUaMarHUT-
HOTO KOMIUIEKCHOTO KaTHoHa TeTpadbpomodochopa(V)

13

N —

[ T SN

K[V(CO)q]

[PA(C1)>(N5)2]*
mudTopoarokcononat(V)-muox

[Cr(H20)s]*" (BHEMIHEOPOUTAIBHBIN)
Bo3MOKHa JIM  peakius 3aMEIleHWs JIMTaHa0B B BOJHOM pacTBOPE:
[Zn(H,0),]SO; + NH; - H,O

[To MeTOLy BAICHTHBIX CBSI3€H MPEICKAKUTE TUII TMOPHIAM3ALUHM aTOMHBIX
opbuTanell KOMILIEKCOOOpa3oBarelisi ¥ reOMETPHIECKYIO (GOPMY JHaMarHuT-
HOTO KOoMILIeKca - TpurogoMepkypat(Il)-nona

14

DB W~

K5[Co(C204)s];;

[Co(H,0)4(CO5)]*;

KaTHOH HUTpuTOoneHTraammuukobansTa(lll);

[CoFs]* (BHEIIHEOPOUTAIBHEIN )

Bo3morkHa 1 peakuus 3amenienus JuraiaoB B BogHoM pactBope [Cu(H»O)4]
(NO3)2 + NH3 : H2O

[To Meromy BaJleHTHBIX CBsI3ed MPEACKAXKUTE TUI THOPUIM3ALMU ATOMHBIX
opOuTaniell KoMIIeKcooOpazoBaTeis U FTeOMETPUUECKYI0 (hOpMy mapaMarHur-
HOTo KoMIuiekca - TerpaxjiopomiatuHar(ll)-nona

15

DN B W~

K;[CuCly]

[ReCls0]*>

Tpuokcoamuaocynbdar(VI)-uon

[Mn(H,0)s]*" (BHEIIHEOPOHUTAIILHBIN )

Bo3MorkHa 1 peakuys 3aMeleHus JJurasioB B BogHoM pactBope [ Be(H,O)4]
(ClOy4), + KF

[lo meTony BaJeHTHBIX CBsI3€il NpEACKaXKUTE TUI TMOpPHIM3AaLUU aTOMHBIX
opOuTasiell KoMIIeKcooOpa3oBaTeisl U FeOMETPUUECKYI0 (OpMy TUaMarHuT-
HOT0 KoMIuIekca - TerpannanonnHkat(ll)-nona:
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16 1 | [Co(NH;)s]CL(OH)
2 | [CIOF,]"
3 | karuoH Tpuc(d3TrieHauamuH)kooansra(lll);
4 | [Co(NO,)s]* (BHEMIHEOPOUTAILHBII)
5 | Bo3amoxHa 1u peakuus 3aMenieHus aurasioB B BogHoM pactsope [In(H>O)s]
(NO3)3 + NaBr =
6 | o MeTOLY BaJCHTHBIX CBS3€H MPEICKAKHUTE THII THOPUIM3AIINN ATOMHBIX
opOuTasiell KOMIUIEKCOOOpa3oBaTelis U TEOMETPUUECKYI0 POopMy TUaMarHHT-
HOTO KOMIUIEKca - rekcaxyiopoctanHaT(IV)-mona
17 1 [CU(Hzo)z(Br)z]
2 | [CIO.F,]"
3 | okcoteTpakuc(tuonuanato-S)peHar(V)-uox
4 | [Ni(NCS)e]*
5 | Bo3MoykHa 11 peakiys 3aMelieHus JuraiaoB B BogHoM pactope [In(H>O)s]
(NO3)3 + NaCl
6 | ITo MeTOLy BaIEHTHBIX CBS3CH MPEACKAKUTE THII THOPHIN3AIMH ATOMHBIX
opOuTasielt KOMIIEKCOOOpa30BaTelis U TEOMETPUIECKYIO PopMy TMaMarHuT-
HOTO KOMILJIeKca rekcaruapokcoctnodar(V)-nona
18 1 [CI‘(HQO)4(CD2]C1' 2H20
2 | [SOF;]"
3 | rekcadropoaypat(V)-HoH;
4 | [Sc(OH)q]’;
5 | Bo3amoykHa 1M peakIus 3aMeIeHus JTUranaoB B BogHoM pactBope [In(H,O)s]
(NO3)3 + Nal + NaF
6 | ITo MBC mnpeackaxurte TUIl THOPUIU3AIMKI aTOMHBIX OpOUTaield KOMILIEKCO-
o0Opa3oBaTelisi ¥ TeOMETPUUECKy0 (OopMy TMapaMarHUTHOTO KOMILJIEKCA - TET-
paruapokcoaypar(Ill)-nona
19 1 [II'(NH3)3C13]
2 | [SOFT
3 | rekca(umano-N)deppar(Ill)-uon;
4 | [Ti(H,0)]*"
5 | B Boay BBoasaT katuoH terpammuaMenu(Il). IlporekaeT nu peakius akBaTta-
U (3aMellleHre JIMTaHAa MOJIEKYJIaMU BOJIbI). YKaXuTe Hauboliee BEPOSAT-
HBIE M0 COCTaBY MPOIYKTHI peakuuu. Bail BeIOOp 000CHYHTE CHpaBOYHBIMU
JTAHHBIMHU.
6 | ITo MBC mpenckaxure TUI THOPUIN3AIMN ATOMHBIX OpOUTANIEH KOMILJIEKCO-

o0Opa3oBaTelsi U TEOMETPHUECKYI0 (hOpMy IapaMarHUTHOTO KOMILJIEKCA - TeK-
caxsiopodocdar(V)-uona
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20

DB W~

KFe"[Fe(CN)g]

[XeO.F]

okcoiekaxjopoauBoiabppamar(IV)-uon;

[TiCls)*

B Boay BBOmsAT kaTnoH rekcaammuHko6ansTa(ll). [Iporekaer nm peakmus ak-
BaTalny (3aMEICHNE JINTaH/Ia MOJIEKYJIaMU BOJIbI). YKaXUTe HanboJiee Bepo-
SITHBIC TI0 COCTaBY MPOAYKTHI peakiuu. Bamr BeiOOp 000CHYHTE CIIpaBOYHBIMHU
JIAHHBIMU.

[To MBC npenckaxute T THOPUIU3AIMA aTOMHBIX OpOUTANIeH KOMIUIEKCO-
o0OpazoBaTes 1 TeOMETPUUIECKYIO (OpMY TUAMarHUTHOTO KOMIUIEKCA - TeTpa-
ruapokcounHkar(ll)-nona

21

DN B W~

[Al(H20)6]2(SO4)3

[XeOF;]"

KaTuoH yHaekadropoaukcenona( VI)

[CuCls]*

B Boay BBOomsAT rekcakuc(tuormanaro)deppat(lll)-uon. IIporexaer nm peak-
YISl aKBaTallUU (3aMelleHUe JINTaHAa MOJIEKYyJIaMU BOIbI). YKaxuTe Hauboiee
BEPOSITHBIE TI0 COCTABY MPOJYKTHI peakiuu. Bamn BeIO0p 000CHYHTE cripaBoU-
HBIMH JTAaHHBIMU.
ITo MBC npenckaxute THI THOpUIA3AIIMN aTOMHBIX OpOUTaNIeH KOMITJIEKCO-
oOpa3oBaTelsi 1 TeOMETPUYECKyto (OpMy JMAMarHUTHOTO KOMILUIEKCA - Ka-
THOHA rexkcaakBaanroMunusi(11l)

22

DN B W~

[Cu(NH;),CI(NO»)];

[ha(CHgCOO);;BI’z]z»

nentaxiaopoammunocMat(Ill)-non

[Cu(OH)s]*

[Tonw3ysch cipaBOYHBIMU JaHHBIMU, OTIPEJICTUTE YCTOMYHUBOCTD CIACAYFOITIX
xommiekcoB: [Co(NH;)s]*" u [Co(en)s]*

OOBsICHUTE IPUYHUHY PA3THYUS B yCTOWIMBOCTH KOMILIEKCOB.

B Bony BBOJsAT KaTHOH KaTHOH rekcaaMmmuHpyTeHusi(I). [Iporekaer nm peak-
1S aKBaTalUK (3aMEIeHUE JTUTaH/1a MOJIEKyJIaMH1 BOJIbI). Y KaKUTEe HauboJee
BEPOSITHBIC 110 COCTABY MPOAYKTHI peakiuu. Bam BEIOOp 000CHYHTE CripaBoy-
HBIMU JAHHBIMHU.

23

DB W~

[Co(NHs),(en)(Cl),]Cl

[NL(NO)(CN)6]*

rekcanuTpokoOansTaT(Ill)-non

[V(HO)]**

[Tonp3ysichk cipaBOYHBIMU JJAHHBIMH, OTIPEACIUTE YCTOMYMBOCTD CJIEAYFOIIUX
xommiekcoB: [Ni(N,H,)s]*" u [Ni(en);]**

OObsiCHUTE IPUYUHY PA3JINYUS B yCTOMYHUBOCTA KOMILJIEKCOB

B Boay BBomar terparuapunoramiat(lll)-von. Ilporekaer nu peakuus ak-
Ba-TalMM (3aMEIICHHUE JIMTaH/Aa MOJICKYJIaMH BOJbI). YKaXKuTe Hambolee Be-
POSITHBIE IO COCTaBY MPOAYKTHI peakiuu. Bair BeIOOp 000CHYWTE cripaBoy-
HBIMU JaHHBIMHU.
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24 1 | [Co(NH;)s)>
2 | [BrO,F,]"
3 | rekcanutputokoOanbTar(Ill)-non;
4 [VC]4]>
5 | KoHcTanThl HeCTOMKOCTH KOMILIEKCHBIX HOHOB [Co(NH;)s]*", [Fe(CN)6]*,
[Fe(CN)s]* cootBeTcTBEHHO paBHbI 6,2% 107%, 1,0 107, 1,0x 10*, Kakoii u3
ATUX MOHOB sIBiIsieTcst OoJiee mpouHbiM? HanuimTe BeIpakeHUs 1151 KOHCTAHT
6 | HECTOMKOCTH yKa3aHHBIX KOMIUIEKCHBIX HOHOB M ()OPMYJIbI COETUHEHHUH, CO-
JepKalX 3T HOHBI
25 1 | [Cr(H,0)3:(OH)s];
2 [Rllz(HzO)zClgN:P-
3 | katuon rexcadgropouoaa(VII);
4 | [SbsFi6]
5 | CocraBpTe ypaBHEHHUS CTYNEHYATHIX pEakIuii oOpa3oBaHus reKcaruanodep-
pat(Ill) noHa u3 KaTHOHOB LEHTPAIHHBIX ATOMOB U JIUTAH/IOB U 3AMUIINTE JIs
HUX BBIPXKEHUS OOIIMX KOHCTAHT YCTOWYUBOCTH 3,
6 | Boemager mu ocagox AgCl (ITP=1,7810"), eciu k 50 mu 0,01 M pacrtBOpa
K5[Ag(SOsS):] (Borospay=2,9 - 10") mpummui 50 mut 0,1 1 pactBopa KCI
26 1 [FC(HQO)s](SO4)2
2 [T62C11o]2_
3 | xaruoH Terpaammunnaaaaus(Il)
4 | [Cu(CN)4]?
5 | CocraBbTe ypaBHEHHsI CTyNEHYATHIX peakuuil oOpa3oBaHUsl KaTUOHAOUC(ITH-
nenauamut )Meu(1l) U3 kaTnoHa EHTPAIILHOTO aTOMA U JIMTAHI0B U 3aIUIIIH -
T€ BhIpAXXEHHUE 001l KOHCTAHThI YCTOWYUBOCTH 3,
6 | PaccuuraiiTe MACCOBYIO JOJIIO [[MAHU/I-MOHA, €CIIM B | M’ BOJIBI PACTBOPHUIIH
1 r K[AZ(CN):] (Batospan = 7.1 "10")
27 1 | [Co(H,O)(NHs3)4Cl]Cl,
2 [T63C113]-
3 | rekcadropoctudar(V)-uon
4 | [Ti(OH)s)*
5 | CocraBbTe ypaBHEHUS CTYNEHYATHIX peakiuii oOpa3oBaHuUs rekcamnuanodpep-
par(Il)-nona u3 KaTMOHA LIEHTPAILHOIO aTOMa U JIMTAH/IOB U 3aIUILINTE BbI-
pakeHue o011el KOHCTaHThl yCTOMYUBOCTH 3,
6 | Paccuuraiite pH pactBopa, eciu B 1 M° Bozsl pactBopuin 0,05 M K[Sn(OH);]
(Bztogpay= 8,5 10"
28 1 | [Re"(CN)]s
2 | [SbsFa]
3 | rerparunpuno6opat(Ill)-uon
4 | [Y(H0)e]*;
5 | CocraBpTe ypaBHEHHs CTYNEHYATBIX PEaKIMil 0Opa3oBaHUs TPHUHOIOMEPKY -
pat(Il)-nona u3 kKaTHMOHA LEHTPATLHOTO aTOMA U JIMTAH/IOB U 3alMILIUTE BbIpa-
KEHUE 00I11e KOHCTAHThl YCTOWYUBOCTH [3,
6 | PaccumTaliTe MacCOBYIO JOJII0 HOAMA-MOHA, eciau B 0,2 M’ BOIBI PaCTBOPHIIN

0,1 MOJIb Naz[th] (BZ(oﬁpag): 6,8 ) 1029)
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29

DB W~

Nag[FeFé]

[VFe]

akBanenraxyuopodeppat(Ill)-non;

[TiFs]*

CocTaBbTe ypaBHEHUS CTYNEHYATHIX PEAKIM 00pa30BaHUs TETPAHOIOMEPKY -
pat(ll)-moHa M3 KaTHOHA LEHTPAIBHOIO aToOMa M JIMTaHA0B M 3allMIIUTE BbI-
pakeHue o0I1el KOHCTaHTbl YCTOMYUBOCTH f3,

Onpenenute TUN MW30MEPUM B HA0OpaXx KOMIUIEKCHBIX COEIMHEHUI:

[Pt(NH;)sCI]Cl; u [Pt(NH;)4(C1),]CL, - NH;

30

DN B W~

[Cr(CsHo)-]

[In2F7]'

rekcadgropopyreHar(V)-nuon

[NiCls]>

CocTaBbTe ypaBHEHHsI CTYNEHYATBIX peaKiuii 00pa30BaHUs TETpParooKa-
amat(Il)-ruoHa U3 KaTHOHA LEHTPAJIbHOTO aTOMa M JIMTaHIOB U 3aIMIIUTE BbI-
pakeHue 00IIel KOHCTAaHThl YCTOMYUBOCTH [3,

W3 BogHOTO pactBopa, comepxkamiero 0,04 MO KOMIUIGKCHOTO COCIMHCHUS
coctaBa PtCl, - 3NH;, mpu no6asnenun AgNO; ocaxmaercs 0,04 mons AgCL
[To pe3ynbraTamM 3TOTO OIBITa COCTaBbTE KOOPIAMHALMOHHYIO (DOPMYITy HC-
XOJHOTO COSJMHCHUS

31

DB W~

[Ni(NH;)s]CL

[W:Clia]”

neHTaKapOOHUIKENIE30

[Ni(OH)]*

terparogoiuukar(Il)-MoHa M3 KaTHMOHA IEHTPAILHOIO aTOMa U JIMTAHIOB W
3QIUIIKATE BHIPAXKEHHE OOLIEN KOHCTAHTHI YCTOWYUBOCTH [3,

CocraBbTe (POPMYJIbI BCEX BO3MOKHBIX KOMILUIEKCHBIX COEIMHEHUM, KOMOM-
aupys ogud Co", x NH;, y NO, u (upu Heobxomumoctn) z K (s aroma
Co" KY = 6). Ha30BHTE 5TH COETUHEHMUS.

32

DN B W~

Na[Sb(OH)s]

[MH4C19]-,

rekca(aMMUH)OCMUN

[Cr(H,0)s]™

CocTaBbTe ypaBHEHUS CTYINEHYATBIX peakiuii o0pa3oBaHUs TPH(PTOPOILTIOM-
6ar(Il)-noHa U3 KaTHOHA IICHTPAJILHOTO aTOMa M JIMTaH0B U 3aIlUIINTE BhIpa-
KEeHHE O0IIeH KOHCTAHTHI YCTOHYUBOCTH 3,

W3 BogHOTO pactBopa, comepkamiero 0,04 MOJIb KOMIUIEKCHOTO COCIMHCHUS
coctaBa PtCl, - 3NH;, mpu no6asnennn AgNO; ocaxmaercs 0,04 monp AgCL
[To pe3yibpraTam STOTrO OIBITA COCTABBTE KOOPIMHAIMOHHYIO (HOpMYIy HC-
XOJHOTO COSJMHCHUS
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33

Dn Pk~ W=

Kz[HgI4]

[Bi;Cli6] ",
reKCaaKBaallOMUHAT-UOH
[MnCl,]*

CocTaBbTe ypaBHEHUS CTYTIEHUATHIX PEaKINii 00pa3oBaHus TeTpadTopo-
wirom6at(Il)-noHa U3 KaTuoHa LIEHTPAIIBHOTO ATOMA U JIMTaHI0B U 3alUIINTE
BbIpa)K€HUE OOIIe KOHCTAHThI YCTOMYUBOCTH J3,

N3 BomHoro pactBopa, coaepxaiiero 0,2 MOiIb KOMIUIEKCHOTO COEIUHEHUS
coctaBa CoBr; - SNH;, npu gobasnennn AgNO; ocaxxnaercst 0,4 moins AgBr.
[To pe3ynbraTaM 3TOrO OIBITA COCTABbTE KOOPAMHAIMOHHYIO (HOpMYyIy HC-
XOJTHOTO COEJTMHEHMUSI.

34

DN B W~

[CI’(Hzo)s]Ch
[U2Fs]
xsopuz nuammuHcepeopa (1)

[VCI];

CocTtaBbTe ypaBHEHHUS CTYNEHUYATHIX PEAKIUi 0Opa3oBaHHs TPUPTOPOILIIOM-
0at(Il)-mona 3 KaTHOHA IEHTPATHLHOTO aTOMa W JIUTAHIO0B M 3aMMIINTE BhIpa-
KEHHUE 00IIe KOHCTAHThI YCTOWYUBOCTH [3,

J71st ocaxkIeHUsI XJIOPUJI-MOHOB, COCTABJISIFOIIMX BHEIHIO chepy KOMILIEKC-
Horo coenunenns cocraBa CrCl; - SH,O, u3 100 ma 0,02M ero pactBopa, 1o-
tpeboBaiock 20 mi 0,2M pactBopa AgNOs. [To pe3ynbraTam 3TOro OmnbiTa co-
CTaBbTE KOOPJAMHALMOHHYIO POPMYITY HCXOAHOTO COCIUHEHHSI.

35

DN B W~

Cs[ICl4]

[Cox(CN)s]*

rekcaxjoporuttomOar(Il)-non

[Au(CN)4]

CocTtaBbTe YpaBHEHHS CTYNMEHYATHIX peakiuii oOpa3oBaHUs TPHUC(THOLMAHA-
to)mioM6OaT(Il)-noHa U3 KaTMOHA LEHTPAIBHOTO aTOMa M JIMTAHJIOB M 3aIlH-
IIUTE BBIPAKEHHUE oOmrei KOHCTAHTEI YCTOWYHUBOCTH B,
CocraBbTe (hOpPMYJIBI BCEX BO3MOXKHBIX KOOPIMHAIIMOHHBIX H30MEPOB, UCXO/Is
u3 cocraBa {Co(NO,); - 3NH;}, , rme nus atroma CoKU=6un=1,2,3,4,5.
HazoBuTe 3T KOMIUJICKCHBIE COCAMHEHHS.

36

DN B W~

H[AuCl4]

[R62C1100]4_

nuuranuoaprenar(l) natpus

[Co(NH:)]**

CocTtaBbTe ypaBHEHHS CTyNIEHYATHIX PEaKIIUi 00pa30BaHUs
tpuxisiopoctanat(Il)-rnoHa cieayronmx KOMIIEKCOB U3 KaTHOHA LIEHTPaIbHO-
r0 aTOMa M JIUTAH/IOB ¥ 3aITUIIIATE BEIpAKEHNE OOIIEH KOHCTAHTHI YCTONYHUBO-
cTH P,

CocTtaBbTe MPOCTPAHCTBEHHBIE H300PAXKCHUS YuUC- U MPAHC-U30MEPOB CIICITY-
rommXx KoMmiekcoB: [Pt(NH;)>(N,Hy),]
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37

DB W~

[Fe(CsHs).]

[Zno(N3)/]*

nuxyopoterpaakBaxpom(1l)

[Te(Cx04):]*

CocTaBbTe ypaBHEHHUS CTYNEHYATHIX pEaKUuil 00pa3oBaHMs TETPAUOIO-
nuaxBadeppar(Il)-MoHa U3 KaTMOHA HEHTPAILHOTO aTOMa Y JIMTAHIOB U 3aIlH-
IIMTE BHIPAKEHHE OOIIENH KOHCTAHTHI yCTOWYUBOCTH [3,,

CocraBbTe MPOCTPAHCTBEHHBIE H300PAKEHUS YUC- U MPAHC-A30MEPOB CIIETY-
ro1mx komiuiekcoB: [Co(NCS);(NO,);]*

38

N —

~

K[I(I).]

[Sl’le7]6-

ouc(tuocynsdaro)aprenrar(l) Hatpus

[Fe(H,O)Fs]*

CocraBbTe ypaBHEHHUs CTYNEHUYATHIX PEaKIMil 00pa30BaHus TeTPaKuC(THOIIH-
anato)mnom6Oat(ll)-nona M3 kKaTHMoHa IEHTPAIBHOTO aTOMa W JIUTAHJOB U
3aMUIINTE BBIpAKEHHUE O0Iei KOHCTAHTHI YCTOMYHUBOCTH 3,

CocTaBbTe TMPOCTPAHCTBEHHBIE W300paKEHUS yuUc- W MPAHC-A30MEPOB

koMmruiekca: [Co(NH;3)4(NO»),]

39

DN B W~

K5[Cr(OH)g]
[CI'4S7]2_
xJyiopu kapoonaroaekaammuuankoo6ansTa(Ill)
[Cr(H,0)s]™
CocTaBbTe YpaBHEHUS CTYIICHUATBIX PEAKIMi 00pa30BaHMsI TETPAruIPOKCO-
nuHkat(Il)-noHa U3 KaTHOHA IEHTPATLHOTO aTOMa U JIMTAHIOB U 3aIHIINTE
BBIpa)KEHHE 00IIei KOHCTAHTHI YCTOMYUBOCTH [3,,

CocTaBbTe TNPOCTPAHCTBEHHBIC H300PAKEHUSI YUC- WU MPAHC-U30MEPOB
xkommiekca: [Co(en),(Br),]"

40

DB W~

Li[AlH,4]
[Gezse7]6'
opomua amuocyibparoduc(dtmnenauamut )aukoodansTa(lll);
[CoFe]*;
. CocTaBbTe ypaBHCHHSI CTYIIEHYATHIX peakiuii 00pa30BaHUs TETPAUOI0-
mepkypat(Il)-noHa u3 kKaTHoOHa IIEHTPATLHOTO aTOMa U JIMTaHJI0B U 3aITUAIITUTE
JUTSL HUX BBIPAXKEHUS CTYTIEHYATHIX KOHCTAHT YCTOWYMBOCTH K,

CocTaBpTe MNPOCTPAHCTBEHHBIE H300PAKEHUS YUC- U MPAHC-U30MEPOB
koMmiuiekca: [Cr(NH;)4(Cl),]+

41

DN B W~

[Cr(en)z(NCS)z]st4

[Xe:Ful',

XJIopu1 HUTporeHTaaMmuukoo6ansTa(Ill);

[Mn(NH;)]*

CocTtaBbTe ypaBHEHHsI CTYIIEHYATHIX PEAKIMii 00pa30BaHUs KATHOHA JHAM-

MuHMe (1) 1 3anumnTe BhIpaKeHUS CTYNEHYAThIX KOHCTAHT YCTOMUHNBOCTH
CocTaBbTe MNPOCTPAHCTBEHHbIE W300pAXKEHUS yuc- U MPAHC-U30MEPOB

kommuiekca: [Pt(NH;),(NCS),]
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42

DB W~

Rb,[SnClg]
[SbeF5]°
cynbdar quxnoporerpaaMmmunkoOanbTa(lll)
[Co(H0):(CN).]*
CocrtaBbTe YypaBHEHUs CTYNEHYATBIX peaKmuii 00pa3oBaHHUS KaTHOHA
tpuc(dTriienauamMuH)Hukena(ll) u 3anummTe BBIpaKEHHS CTYNEHYATHIX
KOHCTAHT yCTOMYUBOCTH K,
OmnpenenuTe TUI U30MEPUHN B HAOOPaX KOMIUICKCHBIX COCIMHEHUM:

[Pt(NH;)sCI]Cl; 1 [Pt(NH;)4(C1),]Cl, - NH;

43

DN B W~

Kz[TaF7]

[KroFs]
rekca(imano-N)deppar(I11) xanus
[Mo(CN)e]*

CocraBbTe ypaBHEHHsI CTYNEHYATHIX peakuuii oOpazoBaHus Ouc(Tuocyibda-
To)aprenrar(l)-noHa v 3anMIINTE BBIPAKEHMSI CTYIIEHYAThIX KOHCTAHT YCTOM-
4uBOCTHU K
OmnpenenuTe TUI U30MEPUH B HAOOpaxX KOMIUIEKCHBIX COEAMHEHUI:

[Co(NH:)sBr]SO, 1 [Co(NH;)sSO.]Br

44

DN B W~

Na;[Fe(CN)s]

[BicOs(OH)s]*";

rekca(rmano-C)deppar(Il) kanus

[Co(NO)(CN)s]*

YKaxuTe, KaKhe U3 KOMIUICKCHBIX COSIMHCHUH SIBIISIFOTCST HEAJICKTPOJIUTAMU
Y CWJIBHBIMU DJIEKTPOJIMTAMHU B BOJHOM pacTBope: ik CHIIBHBIX 3JIEKTPO-
JUTOB COCTaBHTE YPABHEHUS AICKTPOTUTUUECKON JTUCCOIUAIUH.

Kz[PtCld, [Pt(NH3)2Br4], K3 [FC(CN)6]

Omnpenenute TUIT U30MEPUH B HAOOPaX KOMIUIEKCHBIX COCIMHEHU:
[Pt(NH;)sSO4](OH), u [Pt(NH;)4(OH),]SO4

46

DN B W~

[Ti(H20)6]Cls

[1{113(CH3COO)6O]Jr

terpanogounaat(I1l) unmus(l)

[Ni(en)s]*

VKaxuTe, KaKWe M3 KOMIUICKCHBIX COCMHEHHH SIBISIFOTCS HEINEKTPOIUTAMH H
CHJILHBIMH DJIEKTPOJIMTAMU B BOJHOM pacTBOpe: [IJisi CHIIBHBIX 3JIEKTPOJUTOB CO-
CTaBbTe ypaBHeHHs odiekrponutudeckoit muccormarmu.  [Pt(NH;),(OH),]Cly;
[Co(NH3)3(NO:)s]; Ha[SiFe]

Onpenenute TUTT U30MEPUH B HAOOPaX KOMIUIEKCHBIX COCTMHEHUM:
[CO(NH3)4C1(NO3)]C1 nu [CO(NH3)4(C1)2]NO3
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47

DB W~

Na3[Ag(SO3S)2]

[Hg.(H.0).]"

ruapokcorpuxiiopoaypat(Ill) okconus

[Fe(CN)s]*

YKa)KI/ITe, KaKHue Hu3 KOMIIIICKCHBIX COCI[I/IHGHI/Iﬁ ABJIAIOTCA HEBJICKTPOJIUTAMU U
CWJIBHBIMH DJICKTPOJIUTAMU B BOJAHOM pacTBoOpe: sl CHIIBHBIX 3JIEKTPOJIUTOB CO-
CTaBbTE YPABHEHHUS JIEKTPOJIUTHUECKON TUCCOLIMALIAN

[Cr(HzO)5C1]C12, [Ag(N2H4)BI'], Naz[Zn(CN)4]

OmnpeznenuTe TUN U30MEPUH B HAOOPaX KOMIUIEKCHBIX COSAMHEHUI:

L;MC—Kz [Pt(CI)2CN02)4] u mpch—Kz [Pt(c1)2CN02)4]

48

DB W~

K4[Fe(CN)]

[Co(H,O)(NH3),C1]**

ouc(cynbdaro)rerpaakBadeppat(lll) natpus

[Co(NO2)e]”

VKaKuTe, KaKHe W3 KOMIUICKCHBIX COCIMHEHHWIl SIBIISIFOTCS HEJJIEKTPOJIUTAMH |
CUJIBHBIMHU DJIEKTPOJIMTAMH B BOJHOM pacTBOpe: JIJIsl CHIIBHBIX 3JIEKTPOJIUTOB CO-
craBbTe ypaBHeHusi snekrponutiueckoir  auccormanmun [ Cu(NH;)4](OH),;
[Ag(NH;)2]Br;  [Fe(CsHs),]

OmnpenenuTe TATT ©30MEPUH B HA0OpaX KOMIUIEKCHBIX COSIMHCHUH:
[Co(py)2(C1)]Cl 1 [Co(py)Clspy

49

DB W~

(@)

K[ TiCls]

[SbeCl5]>"

muopomoaprenTat(l) kanus

[Cr(CN)]*™

CocraBbTe YpaBHCHUA CTYIICHYATBIX pCaKHI/Iﬁ O6p330BaHI/I$I THAPOKCHAA JTUaMMUH-
cepebpa(l) u 3anuIMTe BHIpaXKEHUS CTYNIEHYATHIX KOHCTAHT

OmnpenenuTe TN H30MEPHH B HAOOPAX KOMIUIEKCHBIX COSIMHEHUI:

[Cr(H20)6]C13 u [CI'(HQO)5C1]C12 ' HzO

50

DA W -

Kz[HgI4]

[GGzS7]6_

rekcadroponamianar(IV) narpus

Mn(CN)q]*

CocraBbTe yYpaBHEHUs CTYIIEHYaThIX peakuuii o0pazoBaHMs
teTparuapokcournkara(ll) HaTpust ¥ 3anUIIKNTE BBIPAXKEHUS CTYMEHYAThIX KOHCTaHT
YCTOMYMBOCTH

KommnekcHoe coeaunenne [Pt(NH;),(Cl)2(NO>).] umeet nsTh reOMeTpUUECKUX HU30-
MepoB. CocTaBbTe UX IpauuecKue U300paKeHuUs!
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[Tpunoxenue .

OO61mue KOHCTaHTHI 00pa30BaHus B, HEKOTOPHIX KOMILIEKCOB (BOAHBIN pacTBOp, 25 °C)

Kommiekc B, Kommiekc B
[Ag(CN),]- 7,1-10" [Cu(CN),] 1,0 - 10*
[Ag(NHs).]" 1,6 107 [CuCl,] 3,5°10°
[Ag(SO;S).]*" 2,910 [Cu(NH;),]* 7,2 10"
[Al(H,0),(OH),]” 3,210% [Cu(NH;),]>* 7,9 10"
[Be(OH),J> 2,610 [Cu(SOsS),J* 1,7 10"
[Cd(H,0),(OH),]* 1,8 10° [Fe(CN)6]* 7,9 -10%
[CA(NH;)e]* 1,4-10° [Fe(CN)6]* 7,910
[Co(CN)e]*~ 1,0 -10% [FeF.]” 55°10"
[Co(NH3)6]** 2,510 [Fe(H,O);(NCS);] 43-10*
[Co(NH;)e]** 1,6 -10% [Fe(H,0)4(HPO,)]* 7,8 10"
[Cr(OH)]> 2,6 10" [Fe(H,PO,).] 1,410°
[Fe(NCS)s]*" 1,7 10° [Pb(OH);] 8,3:10"
[Hgl,]> 6,8 -10% [Sn(OH);] 8,5-10"
[Ni(NH;)e]?* 2,0 10° [Sn(OH),]> 1,0 - 10%
[Zn(NH;),]** 4,2-10° [Zn(OH), > 4,310
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