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B o0meM ciy4dae: KOMNAEKCHbIMU COCOUHEHUAMU
HA3bl18AIOM XUMUYECKUE COCOUHeHUA, 00pa306antble
couemanuem OMOeNbHbBIX KOMHOHEHMO8,
cooepicauiue 8 C60eM COCmage C/10MHCHbIe UOHbL WU
MOJIEKY/Ibl, CHOCOOHbBIE K  CAMOCHIOAMETIbHOMY
CYULECMBOBAHUIO KAK 68 Kpucmajijile, maxK u @
pacmeope.




Kommiekcusie coeaunenus (KC), kak TakoBble, Ha4aay U3y4aThCsl B
IIEPBOM IIOJIOBUHE JEBATHAAUATONO BEKa. MBI paccMOTpUM
HECKOJIbKO paHHUX Teopun mo KC.

JIrobast Teopusi CTPOCHUS KOMIUIEKCHBIX COEIMHEHUI
JIOJDKHA ObLIa OOBSICHUTE:

1. mpaBuiIa, ONPEACIISIOUIME COCTAaB KOMIUIEKCHBIX COEIMHEHU;

2. CIOCOOHOCTh KOMILICKCHBIX COSAWHEHHII 00pa30BhIBaTh ABa U
0oJiee BeleCTB OAMHAKOBOTO COCTaBa, HO 00J1a/1al0IUX Pa3HbIMU
CBOMCTBaMH, T. €. IBJICHUC U30MCPHUU;

3. pasiinauc B XHMHYCCKOM IIOBCACHHHM MOJICKYJI W HOHOB,
3aBUCAIICC OT crioco0a CBSI3H ¢ KOMHJI@KCOO6paBOBaTGHCM.

B 1841 r. I'peM npeamonoxui, 4TO NPUCOCAUHEHUE MOJIEKYJ
aMMHaKa K METa/uly aHAJOTMYHO OOpa30BaHUIO aMMOHHMHHBIX
cosicii. BrickazaHHass B oOmiei (opme, 3Ta MBICIbL OKa3ajach
BEPHOM.




CtpoeHne conu NerpoHe (NH_CI) Pt no 'pamy

[lpucoenunenne ammuaka k PtCl, anmanormuno
oopasosanmio NH,Cl wu3 ammumaka u comsuoii
KUCJIOTEI, CJIEA0BATEILHO, (OPMYIy O3TOH COIH II0
I['pemy MOXHO 3ammcarb [Pt(NH3)2]C12. Takoe
HalMMCaHWE IIPABMIIBHO YKa3bIBAET Ha HAIUYHE
HETIOCPEACTBEHHOM CBSI3U IIJIATHHEI ¢ a30TOM aMMMaKa
M Ha PaBHOLIEHHOCTHL IBYX aroMoB xjopa. OmHako
bopmynma Ipema He [gaeT HHKAKUX OCHOBAHMIA
IpeAoaarath CyIIeCTBOBAHHE BTOPOIO H30MEPA,
KOTOPBIM K 3TOMY BPEMEHH yKE OBLIT U3BECTEH.




[1pepgnonoxeHna lodpmaHa

[Tozxke  Todman NPEUIOKUI  pPaccMarpuBaTh
MeTaJlJIoAMMHUAYHbIC COCTUHEHUS KAK aMMOHUMHBIE COJIM, B
KOTOPBIX BOAOPOJ aMMOHHUS 3aMEIIeH METaaIoM WIIH
aMMOHHITHOM rpynnoif. B yactnoctu crpoenue [Co(NH,) ]
Cl3 COINIACHO €r0 KOHIIEIIIMH IIPEACTABISCTCS TaK:

Cl-NH,.-NH,

NH,-NH,
NH,-NH,

Cl Cl
DTa (popMysa BEpHO OTPaKaeT COCTAB COCIMHECHUS U

IpaBUJIbHO OKa3bIBACT HAa PaBHOLIEHHOCTh TPEX MOHOB
XJiopa.




Opnnako, koHuenuus I oomana octasisieT 0€3 BHUMaHUS BOIIPOC 00
W30MEpHH, XOTS, HampuMmep, s coeaumHeHus cocraBa [Co
(NH.,), CL]Cl Bosmosxuo cymecTsoBanne 2 H30MepoOB.

Ha ocHoBanuu mnonoxenut lodmana Henb3ss MNOpeACTaBUTH
CTPOEHUE COCAUHEHUH, COACpKAIUUX TPETUUYHBIE aMUHBI,
HaIpUMED, MUPUANH-COAEPIKAIIUX KOMILJIEKCOB.

[Tocnenyromue T€OpuH, BBIABUHYTHIE B 3TOT IEPUOJ, MOXKHO
OTHECTHU K OHOU U3 TPEX IPYIIIL:

1. TeoprH, MCXOAMBIIHE M3 MPEHAIIOJIOKEHUS O CUMMETPUUYHOM,
LICHTPUYHOM CTPOECHHUH KOMILJIEKCOB;

2. TeopuH paaukajoB ((hopMaTUCTHYSCKHUE TEOPHH, TJIe YTpauyuBaeT
CMBICJI KOHKPETHOE MOHATHE O CBA3U OJHUX aTOMOB C JPYTHUMH );

3. TCOPHH, HAa OCHOBAHHHU KOTOPbBIX COCAMHCHHAM IIPUITMCBIBAIOT
uenodedrnoe CTpoCHUC.




OO0 OCHOBHBIX TOJOKEHMUSAX OTICIBHBIX JOBEPHEPOBCKUX
Teopruii1841—1893 rr. MOXHO CKa3arh CIEAYIOIIEE:

bepuenunyc(1841) - agaeHapl 00pas3yroT I€lb, BOOPOC 00
n3oMmepun KC erre He cTaBuiICA

Knayc (1854) - coeauHeHUIO TPUJACTCS CUMMETPUYHAS
dopMa

Kepap(1856) -kKommaeKCHbIE aMMMaKaThl IIPEACTABIISIOT
coOOM COEAMHEHMS, B KOTOPBIX aTOM METAJIJIa 3aMEIacT
OJIMH U3 aTOMOB BOAOPOJia aMMHaKa.

Jlanee cnemoBanu Teopun Ipumma, Benbsimuna, KoabOe,
benekepa, biromcrpanaa, eprencona u jp.

MHoOrre M3 3THUX IPEACTABICHUU YTPATWIIM B HACTOSAIIEE
BpEMsI CBO€ HAy4YHOE 3HAYECHHE U HMEIOT JIMIIb
UCTOPUYECKUN HMHTEPEC, XOTSA OTICIbHBIE BBICKA3aHHBIC
ITOJIOKEHUS OKA3aJIHUCh IIPABUIIbHBIMH.




Teopusa NepreHceHa

Ha ocHoBanuu Teopuu MepreHceHa B TEUEHHE MHOTHUX JIET MOKHO
ObUIO  YAOBJICTBOPUTEIBHO  OOBSCHUTH  CBOWMCTBA  psjia
KOMIUIEKCHBIX COCAWHEHMH, IIpeJICKa3aTh WX PEAKIIMOHHYIO
CIIOCOOHOCTb U HAMETHUTH METO/IbI ITOJTYyYCHHUSI.

OIHO U3 OCHOBHBIX OTJIMYKMM Teopuu KMeprencena ot
Teopun  BepHepa COCTOMT B  CTPEMJICHUH  OOBICHUTH
WHAUBUIYyAJIbHBIE OCOOCHHOCTH B CBOMCTBax OTACIbHBIX
coelMHEeHU. BepHep ke cTpeMuIcs BBISIBUTH U IMTOJYEPKHYThH TO
00111e€e, YTO MPHUCYIIE LIEIOMY KJIAcCy COCAUHEHUM: MPUCYTCTBUE
HEHTPAJILHOTO  aroMa  MeTala  KOMIUIEKCOOOpa3oBarels,
oOpa3oBaHME BHEIIHEH U BHYTPEHHEW CeEepbl, IPOYHOCTH CBS3H
BHYTPHUC(HEPHBIX IPYIIII C LICHTPAIbHBIM aTOMOM M CPABHUTEIBHO
BBICOKYIO ITOABUKHOCTh BHEITHEC(EPHBIX TPYII U T. II.




[lonbITKM BO3BpAaTUTHCA K MpeacTaBicHussM leprencena
NeJIaJIMCh 10 IIOCIEAHEr0 BpemeHu. Hampumep, crycrs
nout 40 ner mocine omyOiaMKoBaHHSI padOThI BepHepa,
BBIIIJIA M3 Ie4aTu cTarbs JIpplo, rae aBTOpP COOOIIACT O
CHHTE3€¢ TPEThEro M30Mepa COCTaBa [Pt(NHB)Z]Clz. Ha
OCHOBAHHWHY KOOPAUHAIIMOHHOW Teopuu BepHepa ajis 3Toro
COCAMHEHUSA MOXKHO NPEABHUJIIETh CYIIECTBOBAHUE TOJIBKO
IBYX TIE€OMETPHYECKM H3OMEPHBIX (POPM: H3BECTHBIX B
aureparype noja HasaHueM coiu llenpone. Hwukakoro
TPETHEr0 MOHOMEpPa TOI0 K€ COCTaBa HE OBLIO HM3BECTHO.
CormmacHO  mpeAcTaBicHUsM  MepreHceHa  MOYKHO
IPEATONararb CyleCTBOBAHUE TPEX U30OMEPOB YKA3AHHOTO
KC. Iloatomy coobmenue Jlppt0 OBLIO BOCIPHHSITO
HEKOTOPBIMH KaK OIIPOBEPKEHUE TEOpUU BepHepa.

OIHAKO HEMHOTO MO3KE 0Ka3aJI0Ch, UYTO OIIMCAHHOE
JIppr0 coOeAMHEHUE TIPEJICTABISICT COOOM HE UTO MHOE, Kak
TBEPABIU pacTBOp coiiu Ilenpone.




OcHoBHas ujesa Mepreacena COCTOUT B TOM, YTO 0Opa30BaHUE
KOMILJICKCHBIX COSIMHEHUN NPOUCXOIUT BHEAPEHUEM IPYIIIT
MEXIY AHUOHOM M KATHOHOM IIPOCTOU COlU. VlOHBI,
CBA3aHHBIE C MOHOM METAJJIA, HE MOJABEPrarOTCSA B PaCTBOPE
NUCCOLIMAIlMKY, TOTAa KakK HOHBI, CBS3AHHBIC C METaJLIOM
MTOCPEICTBOM OJIHOM WJIM HECKOJIBKHUX MOJIEKYJI, B PACTBOPE
avcconuupyror.  Ilpm  oOpa3oBaHMM ~ KOMILJIEKCHBIX
COCIUHCHHNU BBICIIIAs BaJICHTHOCTh METaJlyla HE MECHACTCH, T.
€. U B IIPOCTHIX U B KOMIUICKCHBIX COCIUHECHUIX METAJJIbI
IPOSBIISIOT OJIMHAKOBYK) BaJ€HTHOCTH. UTOOBI OOBSCHUTH
CTPOECHUE KOMIUJIEKCHOI'O COCJIMHEHHUS, HE Hapyllas CTapbiX
IPEICTABICHUN O BAJICHTHOCTH, MlepreHCeH BBIHYKICH ObLI
IIPEAIOJIO0KUTh BO3BMOKHOCTh 00pa30BaHus 1LI€Iel aToMaMu
U MOJIEKYJIaMU, NPUCOCIMHEHHBIMU K METAJUTY; IMPU 3TOM
O0Ka3aJ0Ch, YTO CYIIECTBYET TEHIACHIUA K MPOSBICHUIO
BBICIICM  BAJCHTHOCTH  DJJICMECHTOM B  KOMILUJICKCHO
MIPUCOCAUHEHHBIX aTOMAaX WJIM MOJIEKYJIaX.




OOpa3oBaHHE€ aMMHHOB KOOaJibTa, HApUMEpP TEeTpaMMHHA
[(NH3),CL,Co]Cl, o Heprenceny mpeacraBisiercs Tak:
cHayana npoucxonut paspbiB cBsizsu Co — Cl B CoCl3 u
MOJIEKyJIa aMMHakKa cTaHOBUTCsA Mexay noHamu Co (III) u
Cl. Ocranbubie gBe cBssu Co — Cl B mpouecce
IPUCOCAUHEHMS €IIE TPEX MOJIEKYJ aMMHMaKa OCTarOTCs
HETPOHYThIMU. TakuM o00pa3oM, CYIIECTBYeT aHaJOIHs
MEXIy OPraHUYe€CKHMH M KOMILICKCHBIMM COCOUHECHMSIMU,
3aKJIIOYAIONIAsACS B TOM, 4YTO B XMMMH KOMILIEKCHBIX
COCIMHEHUMN OIPABIAbIBACTCA IIPUHIUAII OPraHUYECKOU
XHMHM: PEeaKIHs MPOJ0JIHKAETCS TaM, IJI€ OHA YK€ Hadalach
(Opy OKMCJIEHUM OJHOATOMHBIX CIMPTOB 0O0Opa3yroTcs
albJIETUJbl, a HE JByXaroMHbIe CHUpThI). CTpoeHue
MOJYYaroIIEerocsl TeTpaMMHUHA BbIpakaeTcs 1o MepreHceny
(hopMyJIOi:

Cl
Co—NH;—NH3;—NH;—NH3;—Cl
Nct




Ha ocHoBanun Tteopun HepreHceHa MOXKHO OBLIO
OOBSICHUTh  HEKOTOPHIE CBOMCTBAa  KOMILIEKCHBIX

COEJIMHEHU.
BaxnHoe npeumyniectBo Teopun Meprencena mo
CPaBHEHUIO C BBICKA3bIBAHUSIMU ero

IMpCAIICCTBCHHUKOB COCTOAJIO BO BBCIACHHHN CIAHMHOI'O
IMpcaACTABJICHHNUA O CTPOCHHUHN PAdA COGI[I/IHGHHIZ, qacCToO
OTHOCAIIHUXCA K CYIICCTBCHHO PA3JIMYHBIM KJIACCAM.

CylleCTBOBAHUE W30MEPOB CJEIOBAIO U3
BO3MOKHOCTHU PA3JIAYHOIO PACOPEACIICHUS TPYIIl B
[[EIIAX OKOJIO atToMa MeTaia. Ho BaJIeHTHOCTH a30Ta B
KOMIUICKCHBIX aMMUHaxX 1o MepreHceHy okas3bIBacTCs
PaBHOM IIATH.

NHs—Cl cl
Co’-NH;—Ntiz—Cl CoZ-NH;—NH;— NH,—Cl
\NH,—Cl \NH,—Cl




OHaKO KOJIUYECTBO H30MEPOB, KOTOPOE MOKHO OBLIIO MIPEABUIAETDH UCXOAS
u3 mpenacrasieHuil MepreHcena, Obuio ropasno OOJIbIIE, Y€M YHCIIO
pE€aIbHO  CYNIESCTBYIOIIMX  BEIIECTB  OJAWMHAKOBOIO COCTaBa U
MOJIEKYJISIPHOTO BECa.

YeM cCnoxkHEE KOMIUIEKCHOE COEIMHEHME II0 COCTaBy, TEM UIUPE
BO3MOXXHOCTH I MOPOSABICHUS uH3oMepund. HO JNEHCTBUTENBHOCTH
OITPOBEPITIA ATO CIECIACTBUE U3 TEOpHUH CTpoeHUs Meprencena.

HNrak, Ha ocHOBaHUM Teopuu MepreHcena MOXKHO IPEACKA3aATh
BO3MOXHOCTh HW30MEPHH, HO HEIb3S IPECABUIACTh BCE CIy4Yah €€
nposiBiieHus. Yacto ucxoasa U3 npeacTaBieHuil Meprencena oosee wiu
MEHEE YCIEIIHO YyAaBajloCh OOBACHUTH pa3jiMuvsi B CBOWCTBAX
U30MEPOB.

3Hasi CTpOCHHE COCIMHEHUM, MOXKHO OBLJIO MCXO/ISI U3 KOHLIEIILINU
Heprencena mNOHATb MHOTHME JAPYrUE€ CBOMCTBA KOMILIEKCHBIX
COEIMHEHUU:




A) XxapakTep AUCCOLMAILIMHM, HaNpuMep, XJOPOIUIATUHUTA Kaiaus II0
YPaBHECHUIO:

K [PtCl,] =2K+ [PtCl]*
oObsacHseTcs TeM, uTo noH K+ ceasan ¢ Pt (II) ne nenocpencrsenno, a
gyepes HEeMovYKy XJIOPOrpy;

B) CHOCOOHOCTH COENMHEHHI BYXBAJIECHTHOW IUIATHHEI IEPEXONNTH B
coenuuenus Pt(IV) mpu geiicrBum xsopa, Gpoma u Ipyrux
OKHCJIMTEJIEH M  JIETKOCT, C KOTOPOH OTH  COEIUHEHHS
BOCCTAHABJIMBAIOTCA 10 IPOU3BOAHBIX IBYXBaJCHTHOM ILIATHHEL
CBSI3aHBI C BO3MOXHOCTBIO oOpasoBanus y uona Pt(II) nosoii
KOOPIMHATEL.

B)  mox neilicTBMEM pacTBOPHUTEINSI MOJBEPTalOTCS IHUCCOIMAIMM HE
TOJIBKO Haxosuuecs B KoHue nernu nousl K*, Cl u T. 1., Ho nmponecc
MOXKET MPOAOJDKATHCA M Jajiblie. DTUM OO0BACHSAETCA 00pa3oBaHUE
akBaneHTaMmMuHkoOansTo  (III) x7mopuwpma mnpu  pacTBOpeHUH
rekcammuHkKoOansTo (I11) xmopuaa B Boze.




Hanbonee cylecTBeHHbIMW HegocTaTkamm Teopumn
ABNAIOTCA crnegyloLine:

HeprenceH, Tak k€ KaKk U €r0 MHOTOUYMCJIEHHBIE IMPEAIICCTBEHHUKH, BUAET NPUUYUHY
00pa3oBaHMsl YCTOMYUBBIX KOMILJIEKCHBIX COCIMHEHHUM HE B CTPEMJICHHHM aToMa MeTaJlia
00pa3oBaTh BOKPYT ceOs yCTOMYMBBIE TPYIINbBI, @ B TCHJICHIIMM Y aTOMOB a30Ta, XJopa U
HEKOTOPBIX IPYTUX MPOSIBUTH CBOKO BBICIIYIO BAJICHTHOCTD,

paccmarpuBas KOMIUIEKCHBIC COCAMHECHHS KaK TMPOAYKThI BHEIPEHUS MOJICKYII
3aMECTHUTENIed MEXIy MOHOM MeTayla 1 aHMOHOM W TPHHHUMAS, YTO TaKOe BHEIAPCHHE
HEUTPAIBHBIX MOJIEKYJ 3aMECTHTENIed CIIOCOOCTBYET JIAOWMIM3AlUUA CBSI3W METalll —
aHWoOH,  VepreHceH  WCKIIOYMI  BO3MOXKHOCTH  OOpa3oBaHUS  COEIWHEHUH,
HEMCCOIMUPYIONINX HAa MOHBL. B IeMCTBUTENBHOCTH, TTO3KE OBLT OCYIIECTBICH CHUHTE3
LEJIoro psijga COCIMHEHHM Tuma HednekTpoautoB, Hampumep [Co( H3)3(NOZ)3], "
MyTeM H3MEPCHUS MOJICKYJSIPHON 3JIEKTPOIMPOBOIHOCTH TOKAa3aHO OTCYTCTBHE Y HHX
JTUCCOIIMAIIMHA HA HOHBL.

I/IGPFCHCGH HC pacCMarpuBal pAaAad BOIIPOCOB, CBA3AHHBLIX C SBJICHUCM HN3OMCPHH.
HaanMep, qUCJIO TCOMCTPHUUCCKHUX U30MCPOB, ITPCACKA3aAHHBIX UCXOI U3 HpGJICTaBJ'IGHI/Iﬁ
I/IGPFCHCGHa, IMOJIYy4aJIOCh 6OJ'IBH_II/IM, YEM I3TO 0Ka3aJI0Ch B I(CﬁCTBHTCHBHOCTPI,

HAKOHCI, COBCPHICHHO HCIPABUJIBHO CBA3BIBATH IIPOLICCC KOMHJ'ICKCOO6paBOBaHI/IH C
IMPOsABJIICHUEM aTOMOM MCTAaJlJIa MOCTOSIHHOM BaJICHTHOCTH, TdK KaK B 3aBUCHMOCTH OT
IMPpUPOAbI BBaI/IMOIlef/'ICTBYIOH_[I/IX BCHICCTB MCTAJIJI TPOABJIACT PA3JIMYHYIO BAJICHTHOCTD.




HecMoOTpst HA yKa3aHHBIE CHIIBHBIE CTOPOHBI TEOPHH,
€€ MPHUIIIOCh OCTaBUTh, TAK KAK YaCTO IPEACKA3aHUS,
CICJIaHHBIC HA €€ OCHOBAaHWH, HE ONpPaBIbIBAJINCH HA
ITPAKTHUKE.

BaxHeHIllEM 3TAalloOM B Pa3BUTHU XHUMHUH
KOMIUJIEKCHBIX COCIMHCHUH ABUJIOCH
KOOpAUHAIIMOHHOE yueHue A. Bepnepa.




