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BBEJIEHUE

Meronndeckue yKa3aHus NpeIHa3HAYEHbI U1 CTYAEHTOB | Kypca,
M3YYAOUIUX JUCUMUIUTMHBI «XuMusi» U «OO011as U HeopraHudeckasi Xu-
MU

[lenb METOOWYECKUX YKa3aHUM - O3HAKOMHUTH CTYAEHTOB CO
CTPOCHHEM KOMILUIEKCHBIX COEMHEHUN U UX HOMEHKJIATypOH, HAYUYHUTh
CTYJICHTOB OIPEJICIISITh OCHOBHBIE XapPaKTEPUCTUKH KOMILIEKCHBIX CO-
CAVMHEHUMN: 3aps]l MOHA, CTETIEHb OKUCJICHUS KOMILIEKCOOOpa3oBaTes,
KOOP/IMHAIMOHHOE YKCJI0; CPAaBHUBATh YCTOMYHUBOCTh KOMILJIEKCOB Me€-
KOy coOoil. MeTonnueckue ykazaHusi IOMOTYT CTyJA€HTaM MPOBOIUTH
pacueThl, CBSI3aHHBIE C OMPEAECIECHUEM BO3MOXKHOCTHU Pa3pyLICHUS WIIH
00pa30BaHMs KOMIUIEKCHBIX COCTUHEHUH.

Marepuan oOyuaroieit nmporpaMMmbl pa3ouT Ha 4 pasjena, npuBe-
JIeH pa300p TUMOBBIX MPUMEPOB, OMMCAHKUE Ja0OPATOPHOU pabOTHI, He-
00X0JIMMbIE CIPABOYHBIC JAAHHBIC JJISi BBHIMOJHEHUS WHAWBUYaJbHBIX
3aJjaHUM, BApUAHThI UHAUBUAYaTbHbBIX 3aJJaHUM.

JlaHHBIE METOJUYECKHE YKa3aHHs MOTYT ObITh HCMOJIb30BAHBI B
71a00paTOPHOM MPAKTUKYME, UHIWBUIYATbHOMN, ay IMTOPHOU CaMOCTOSI-
TEJILHOU padoTe CTYJICHTOB, & TaK K€ B Ka4eCTBE MOCOOUS JIsi BHeay-
JTATOPHOM MOATOTOBKH.



KOHTPOJIBHBIE BOITPOCBI
1. Kakue coenmHeHust Ha3bIBAIOTCI KOMIUIEKCHBIMU? M3 Kakux dac-
TE€U COCTOAT 3TU COCTMHEHUSA?
2. Kak omnpenenuth 3apsiji KOMIUIEKCHOTO MOHA? 3apsi KOMILIEKCO-
oOpazoBatens? Kakue yacTubl MOTYT BBICTYNAaTh B KadecTBE IICH-
TPaJIbHOTO aToMa?
3. Uro takoe aeHTtaHTHOCTH? KoopauHarmoHHoe 4yucio? MoxeT ju
KOOPAMHAIMOHHOE YKCJIO OBITH OOJbIe KojnyecTBa JuranaoB? Iloue-
My?
4, Kak BeayT ceOsi B pacTBOpe KOMIUIEKCHbIe coenuHeHus? Kowm-
TJICKCHBIC MOHBI?
5. UYto mpexacraBisieT coboil koHCTaHTa HecTolkocTu? Kak oHa cBs-
3aHa C YCTOMYMBOCTBHIO COCTUHEHHUS !
6. Kakne coeanHeHN Ha3bIBAIOTCSA JBOUHBIMHU COJIIMHU?
/.  MoOXHO 1 JBOWHBIE COJIM OTHECTH K KJIACCY KOMILJIEKCHBIX CO-
enuaeHuii? [louemy?



1. CTpoeHune KOMILIEKCHBIX COeIMHEHUI.

Ecnu onHa W3 B3aMMOJICHCTBYIOMIMX YacTUI] (MOJIEKYJ, aTOMOB,
HOHOB) MMEET aTOM CO CBOOOJHBIMU OPOUTAIISIMU, a JIpyras - aToM C
Mapoi HEMOJICICHHBIX 3JEKTPOHOB, TO MEXJY HHUMH IIPOMCXOJUT JO-
HOPHO-aKIIENTOPHOE B3aWMOJICUCTBHE, KOTOPOE MPUBOJIUT K 00pa3oBa-
HUIO KOBAJICHTHOU G CBsI3U. IIpw 3TOM OJWH y4YaCTHUK mpolecca - J0-
HOP - MPEIOCTABISET Napy AJIEKTPOHOB, & BTOPOU - aKIIENTOP - BaKaHT-
HYI0 OpOUTAIIb.

CII0)KHbIE COCIMHEHUS, Y KOTOPBIX UMEIOTCS KOBAJICHTHBIC CBS3H,
00pa30BaHHBIC MO JTIOHOPHO-AKIIENTOPHOMY MEXaHHW3MY, MOJYYUIU Ha-
3BaHUE KOMILUIEKCHBIX WM KOOPJIMHAIIMOHHBIX COCIMHEHUH.

FeCl; + 6BKCN——  K;[Fe(CN)¢] + 3KC1
Cu(OH), + 4NHz—>  [Cu(NHz3)4](OH);
KOMNJIEKCHblE COCOUHEHUS]

CoriacHO KOOPJUHAITMOHHON TEOPUM IIBEUIIAPCKOr0 YUYEHOTO A.
BepHepa koMIIJIEKCHBIE COCIMHEHUSI COCTOAT U3 ABYX chep: sHewHel
BHYMPEHHEU.

BuyTpennsissi cdepa, Ha3zbiBacMas TaKXKE KOMNIEKCHbIM UOHOM
WU KOMNJIEKCOM, BKIIIOYAET IEHTPAJIbHBIN MOH WM aTOM (KOMNIEKCO-
obpazoeamesnb) BOKPYT KOTOPOrO KOOPJIUHUPYIOTCS OTPHULIATEIIHBHO 3a-
PSKEHHBIE MOHBI WJIM HEUTpaJIbHbIE MOJIEKYIbI (1ueanost). Ilpu 3anucu
KOMIUIEKCHOTO COE€AMHEHHS BHYTPEHHIOIO c(epy WM KOMIUIEKCHBIN
MOH 3aKIIOYAI0OT B KBajpaTHble cKoOku, Hampumep: [Fe(CN)¢]® |
[Cu(NH3),*".

Buemnsisi cdepa HaszbiBaeTcs Takxke npomusouonom. Cymmap-
HBIU 3apsiJi HOHOB BHEITHEN cephbl paBEH M0 3HAKY U MPOTUBOIOJIOKEH
M0 BEJIMUMHE 3apsy KOMIUIEKCHOTO MOHA. B MpuBeAEHHBIX MpUMepax
BHemHHe cdepbl cocTaBisioT noHsl K u OH . Bremmnss chepa ompe-
JeNsIeT, K KAKOMY THUITy BEILECTB MPUHAJJIEKAT KOMIUIEKCHOE COEIMHE-
HUE. ITO MOTYT OBITh KOMIUICKCHBIC KHCJIOTHI, KOMIUIEKCHBIE OCHOBA-
HUA U KOMIUIEKCHBIE COJiM. KOMIUIEKCHBIE KHUCJIOTBI COCTOST U3 KOM-
IIEKCHOTO aHMOHa 1 noHoB H' Bo BHemmHell cdepe. KommiekcHble oc-
HOBAHMS COCTOSIT U3 KOMIUIEKCHOTO KaTHOHA U HOHOB OH™ mo BHeIlIHeH
chepe. KoMiiekcHbIE COJIM MOTYT COJIEPKATh JTUOO KOMIUIEKCHBIN Ka-
TUOH, JTUOO KOMIUJIEKCHBIA aHWOH, MO0 OJHOBPEMEHHO U KOMILIEKC-
HBIM KATUOH M KOMILJICKCHBIM aHHOH.




KommiiekcooOpa3zoBareasiMmu B NPUBEACHHBIX BBIIIE MPUMEpPaX
sBIsoTCsL MOH kenesa Feor B [Fe(CN)g]” u wmon memu Cu*™ B
[Cu(NH3),]*". B paccMaTprBaeMbIX 31€Ch THUIIAX KOMILIEKCOB KOMILIEK-
coo0Opa3oBaTelIsIMU CIIyKaT aTOMbl WM HOHBI, UMCIOIINE BaKaHTHBIC
opOuTanu, CJIeI0BaTEeIbHO, KOMIUIEKCOOOpa30BaTEIN BBIMOJIHSIIOT aK-
HenTopHble QYHKIUMU NpU 00pa3oBaHUM CBsizel ¢ nurangamu. Crocoo-
HOCTh K KOMIUICKCOOOPAa30BaHUIO BO3pACTaeT C YBEIMYCHHEM 3apsja
WOHAa W YMCHBIICHHUEM ero pasMepa. MoHbI 0-3J1EMEHTOB SIBISIFOTCS
0OBIYHO 00JIee CHIILHBIMU KOMIUIEKCOOOpa30BaTeIsIMU, YeM HOHBI S- U
P-2JIEMEHTOB MEPUOANYECKON Tabuibl. Yucno ¢ -cBs3el, 00pa3zyeMbIx
KOMILIEKCOOOPa30BaTelieM C JTUTaHJaMU, Ha3bIBAIOT KOOPOUHAYUOHHBIM
yucnom (K.4), KOTOPOE SIBJIICTCS OAHOM M3 OCHOBHBIX XapaKTEPHCTHK
KoMIutiekca. K.4. pa3nmuyHbIX KOMILTIEKCOOOpa3oBaTeliell UMEIOT 3Haue-
Hus oT 2 no 10, mpruuem k. 4. 6 unu 4 umeroT 95% BCEX KOMILIEKCOB.
Pexe BeTpedaroTes K.4. = 2 u 8. 'V kommiekcooGpasosareneii Pt*, Fe®",
FeZ+, Ccr*, Co** k.u. paBHO 6; y Au3+, pt**, Pd2+, Cu®, Hg2+, Zn** x.u.
pasuo 4; A1%*, Cd®*, Co*, Ni*" 06pasyor KoMIUIeKCHI ¢ K.4. 6 1 4, HOH
Cu?®* mosxer 006pa30BBIBATH KOMILIEKCHI € K.4. 2 U 4, noH Ag" obpasyer,
KaK MPaBUII0, KOMITJIEKCHI C K.4. 2.

Jluranawl. K uncny nuranmioB OTHOCSTCS MPOCThIE aHHOHBI, Ta-
kue, kak F, ClI, Br, I, 82', cioxHele aHuoHbl, Harpumep: CN', NCS,
OH’, NO,, monekynsl, Hanpumep: H,O, NHj3, CO. Monbl win oTaemns-
HbIE aTOMbI MOHOB W MOJIEKYJI JINTAHJIOB UMEIOT HEIOJIeJICHHBIE Mapbl
AJICKTPOHOB, CJIEAOBATEIBHO, BBITIOIHSIIOT POJIb JOHOPOB B G-CBS3SX C
KOMILJIEKCOOOPa30BaTEIIEM.

DNEeKTPOHOJAOHOPHASI CIIOCOOHOCTh JIMTAHAOB HA3BIBACTCA CULOU
noJisi TUTaHao0B. bonpiiol cuioi mons o0jamaroT JMTaHdbl, COJepkKa-
1[e HeOOJBIIINE aTOMBI C HU3KOM 3JIEKTPOOTpHIIaTeIbHOCTRIO. [Ipn Ha-
JUYUU HECKOJBKUX TMOTECHIIMATBHBIX JTUTAHAOB OHHM 3aHHMAIOT MeCTa B
KOMIIJIEKCE B TTOPSIIKE YMEHBIICHHS CHITBI UX TIOJIS:

CN>NO,>NH3>H,0>0H>F>CI>Br >J

B 3aBHCMMOCTH OT 4YHCJIa KOOPJWHAIIMOHHBIX MECT, KOTOPBIC JIH-
raHj 3aHUMaeT BOKPYT KOMILIEKCOOOpa30oBaTels, pa3jndyaroT JTHTaH bl
MOHOOeHmanmHuvle (3aHUMAIOT OJTHO MECTO), budeHmaumuvie (3aHUMa-
I0T JIBa MECTA) U noaudeumanmmuole. Bce yIIOMSHYTBIC BBIIIE JTUTAH]IbI
SIBJISIFOTCS MOHOJICHTAaHTHBIMU. K OWJICHTaHTHBIM JIMTaHJIaM OTHOCHTCH,
Harpumep, dtrineHauaMud HoN-CH,-CH,-NH,



B 3aBucuMoCTH OT 3apsia pa3inyar0T KOMIUIEKCHI aHUOHHble, HA-
npumep:  [Fe(CN)e]*, [AL(OH).], Kamuouuvle,  HAIPHUMED:
[Cu(NH3),]%", [Ni(H,0),*" wu neiimpansuoie: [Ni(CO)gl, [Pt(NHs),Cl,].
HeiiTpanbHble KOMIIEKCHI HE UMEIOT BHEITHEH cephl. 3apsi KOMILICK-
ca YHCJICHHO paBeH aire0pandeckoi cyMMe 3apsija eHTPAIBHOTO HOHA
1 3apsaaoB JuraHjoB. OH paBeH 110 BEJIWYMHE M IMPOTUBOIIOJIOKEH I10
3HAKy CyMMapHOMY 3apsly HOHOB BHEIIHEW cdepbl. JIuranapl, sSBIISIO-
Iecss MOJIEKyJIaMH, BHOCST HYJIEBOM BKJIaj B OOIIHIT 3apsi KOMILIEKC-
HOM YaCTHUIIHI.

2. HoMeHKJIaTypa KOMILJIEKCHBIX COeTUHEHUH.

JIns. KOMIUIEKCHBIX CO€AWHEHUN ¢ 1963 r. UCIONB3yIOT pamuo-
HaJIbHYI0 HOMeHKIaTypy. I1o 3Toii HOMEHKJIAaType B COCAMHEHUM CHa-
yaja Ha3bIBalOT aHUOH, a 3aTEM B POJAUTEIBHOM IaJICKE - KATUOH.

B Ha3BaHHWM KOMILJIEKCHOM YaCTUII B OIPEACICHHOM IIOPSJIKE
MIEPEUHCIISIOTCS BCE €€ COCTAaBHBIE YaCTH: BHAYajIe HA3bIBAIOT JIUTAHIbI
MOHHOTO IPOMCXOXKICHUS, a 3aT€M MOJICKYJISIpHOTO. BCce nuranasl mne-
peuncisitoTcs B andaBUTHOM nopsiake. K KopHI0 00BIYHOTO JIATHHCKOTO
Ha3BaHUs aHWOHHOTO JUraHjaa ao0aBjseTcs oKoH4YaHue —o: F -dropo-,
CI' - xmopo-, CN" -mimano-, NCS- pomano, NO,- HuTpHTO, SO42'-
cynbdaro, CO32'-Kap60HaT0, OH' - ruapokco- u 1.1

[Tocne MOHHBIX MPHUBOAATCS MOJCKYJISPHBIC JIUTAHBI (HEUTpaTh-
HBIE MOJIEKYJIbI) cO cBoMMU cnenuduueckumu HazBanusimu (HoO - ak-
Ba, NH3; - ammun, CO - kapoonmn, NO -HUTpo3Wil) B UMEHUTEIBHOM
najaexe (6e3 OykBol "0").

Ecnu B cocTaBe KOMIUIEKCHOIO MOHA UMEETCS HECKOJIBKO JIMTaH-
JI0OB OJHOTO BHJA, UX YUCIIO yKa3bIBAIOT MEpe]l UX Ha3BaHUEM Ipede-
CKUMHM YUCTUTEIbHBIMU (qU-, TPU-, TETPa-, IEHTa-, TeKca- 1 T.11.)

KomriekcooOpazoBarenb yKa3blBalOT IOCIeIHUM. Eciu oH BXo-
JUT B COCTaB KaTMOHA WM HEUTPAIBHOTO KOMILJIEKCA, TO €My JaeTcCs
PYCCKOE€ Ha3BaHMWE JAHHOTO 3JIEMEHTA. HEeUTpambHBI KOMIUIEKC 3aIlv-
ChIBA€TCS MOJ00HO KaTHOHY, HO B UMEHUTEJILHOM MaJIeikKe.

KoMIIJIEKCHBIM aHWMOH 3aMMCBhIBACTCA AHAJIOTMYHO HA3BAaHUIO Ka-
THUOHA, HO C JIo0aByieHueM cyddurca -am, KOTOPHIN T00aBIsSIETCS K Jia-
TUHCKOMY Ha3BaHMIO 3JIEMEHTa-KOMILJIeKcooOpazoBarens. B Ha3zBaHUM
KaTHOHA U aHUOHA, €CIIU KOMILIEKCO0Opa30oBaTe/lb CIIOCOOCH MPOSIBISATH
HECKOJIbKO CTEINEeHEeW OKHUCJCHMS, TO MOCJE €ro Ha3BaHHUS B CKOOKax



puMcKoi 1MGpoil yKa3bIBalOT €ro CTENEHb OKHUCICHUS. B Ha3BaHuu
HEUTPaAJIbHOTO KOMILUIEKCAa 3TO OOBIYHO HE JIeNlaeTcs, T.K. U3 CaMoro
¢akTa HEUTPAIBHOCTH JIETKO ONPEACIUTD C.0. KOMITJIEKCOOOpa3oBaTesl.

Hpumep 1. Jlamv Hazéanus HUMNCENPUBEOECHHBIM KOMNIAEKCHLIM
COCOUHEHUSIM. YKA3amb Kiacc coeounenus. Hatimu 3aps0 komniexcho-
20 UOHA (Komniexkca), KOOPOUHAYUOHHOE YUCIO U 3aAPS0 KOMNIEKCOO0O0-
pazosamens. Ykazamo (yynkyuu 8cex wacmuy 8 KOMNJIEKCHOM COeOUHe-
HUU.

Ha3zpanwue: XJIOPHJT XJIOpOIIeHTaaMMHUHILIATUHBI (1V)
KJiacc coennaenus. CoJ1b ¢ KOMIIJIEKCHBIM KAaTUOHOM.
3apsia KOMIUIEKCHOTO MOHA: +3 (PaBen 1o Benu4yuHE ¥ IPOTHUBOIIO-

JIOKEH T10 3HAKY 3apsay TpeX HOHOB BHemHeH cdepsl Cl).
Koopaunarmonsnoe yncino: 6 (murangsl: nod Cl u 5 momexya NHs,

BCE JIUTaH bl MOHOJICHTAHTHEIE).

3apsa koMiuiekcooopazoBarens: +4 (Cymma 3apsiioB BCEX 4YacTHIl B
MOJIEKyJIe JO0JDKHA OBITh paBHA HYIHO. [ X+(-1)+5-0]+(3:-1)= 0; X= +4.
®yuximn gactun: Pt™ - komruekcooGpasosarens, 5 MOIEKyI aMMHUaKa
1 | XJ0pHUI-UOH —JIMTaH kI, 3 XJIOPUI-UOHA - BHEIIHAA cdepa.

0) [CoOH(NHs3),(H,0)3]OH - rumpokcua THIPOKCOIMAMMHH-
TpuakBakooOansTa (I1). Bo BHemiHe#l cdepe, BHE KBajgpaTHBIX CKOOOK,
omnH woH OH’, 3HAUWT coeAMHEHUE SABISCTCS KOMIUICKCHBIM OCHOBA-
HUEM, a 3aps] KOMIDICKCHOTO MOHa +1, KoopauHaIrimoHHOe Jucio 6 (B
KBaJPAaTHBIX CKOOKax 6 JIMTaHJ0B). 3apsiJ KOMILUIEKCOOOpa3oBaTesl Bbl-
yucisgeres: [X +(-1)+ 2-0 + 3-0] +(-1)=0. X= +2.

Co = - KOMILIEKCOOOpa3oBaTeib, | TMAPOKCUA-UOH, 2 MOJEKYJbI am-
MHUaka U 3 MOJICKYJIBI BOJBI - JIUTaHABI, 1 THAPOKCHI-UOH BO BHEIIHEH
cepe.

B) [CrCl3(NHjs)3] - TpuxnoporpunamMmmuaxpom. Het BHemHEH cde-
PBI, 3HAYUT - HEUTPAIBHBIM KOMIUIEKC, 3aps] KOMIUIEKCA PABEH HYIIIO,
KOOPJAMHAIIMOHHOE 4Yuciio 6 (B KBagpaTHBIX CKOOKax 6 MOHOJECHTAHT-
HBIX JIMTaHJIOB).

3apsin koMIuiekcooOpaszoBatens Berunciasercs: [ X+ (3--1)+3-0]=0.
X =+3. Cr" - KOMILJIEKCOOOpa3oBaTelib. 3 MOHA XJIOpa U 3 MOJICKYJIbI
aMMUaKa — JIMTaH I, BHEITHEH c(ephl HET.

r) Fes[Fe(CN)¢], - rexcanmanodeppar (I1l) xenesa (IT) - conb ¢
KOMILJIEKCHBIM aHHOHOM. Bo BHemHel cdepe, BHE KBaIpaTHBIX CKOOOK,
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3 noma Fe”* (6 MOJIOKUTENBHBIX 3apsAI0B) HA 2 KOMIUIEKCHBIX aHHOHA,
3HAYUT, 3apsiJi KOMIUIEKCHOTO MOHA -3, KOOpJMHAIIMOHHOE Yuciio 6 (B
KBaJ[paTHBIX CKOOKax 6 MOHOJeHTaHTHbIX jurangoB CN). 3apsg kom-
mIeKcooOpazoBares Beiumcisgercs: 32 + 2:[X + (6--1)] =0. X = +3.
Fed - KOMIUIEKCOOOpa3oBaTeb, 6 1MUAHUIA-UOHOB - JINTAHIBI, 3 MOHA
Fe?* ua Ka)kKJIbIe J1Ba KOMILJIEKCHBIX MOHA - BHEIIHSS cepa.

n) KHy[Cr(NO,)¢] - murmaporekcanutpuroxpomar (I11) xamus -
KHCJIasi COJIb C KOMILJIEKCHBIM aHMOHOM. Bo BHemHel cdepe, BHE KBa/I-
paTHBIX cko60K, oauH noH K u mBa mpotona H', 3HaunT 3apsam KoM-
IJIEKCHOTO MOHA -3, KOOPJAWHAIIMOHHOE YHUCJIO 6 (B KBaJApaTHBIX CKOO-
kax 6 moHoaeHTaHTHBIX JurangoB NO,). 3apsa koMruiekcooOpa3oBa-
tenst Beraucisterest: 1 +(2-1) +[X + (6--1)] = 0. X = +3. Cr°" - komruiek-
coobOpa3zoBareliib, 6 HUTPUT-UOHOB - JIMTAHIbl, | MOH Kajlus U 2 HOHA
BOZ0poAa (MPOTOHA) BO BHEIIHEH cdepe.

3. YCTOHYMBOCTh KOMILJIEKCHBIX COeITMHEHHUM.

KommiekcHbIe COCIMHEHUS IUCCONMUPYIOT B pacTBOpax Kak
CHJIbHBIC DJIEKTPOJIUTHI HA MOHBI BHEIIHEW cPephl M BHYTPECHHIOI cde-
Py (KOMIUIEKCHBIA MOH). ITO - nepsuuHas ouccoyuayus KOMIUIEKCHBIX
coennHeHui. OHa MPOTEKaeT OAHOCTYIIEHYATO U HEOOPATUMO.

Ilpumep 2a

[Cu(NH5)a]SOs —— [Cu(NHa), I°" + SO,”

Ko[Zn(CN)y] —— 2K + [Zn(CN),]*

KowMruiekcHbIe HOHBI, B CBOIO OYepe]ib, JUCCOIMUPYIOT KaK Clia-
ObI€ AJIEKTPOJIUTHI, MHOTOCTYIIEHYaTO U OOpaTuMo. DTO - 8MOpudHas
ouccoyuayusi KOMIUIEKCHBIX HOHOB.

Ipumep 20

[Zn(CN).]” < [Zn(CN)s] +CN" Ky

[Zn(CN)s] < [Zn(CN)] + CN* k;

[Zn(CN),] < [Zn(CN)]" + CN Ks

[Zn(CN)]" < Zn*" + CN’ Ky

[ZN(CN),]* < Zn** + 4CN’ Kiscer

KoHcTanTa cyMMapHO# peaklMM AUCCOIMAIMM KOMILIEKCA Kiecr
HA3bIBACTCS KOHCMAHMOU HeCcmouxocmu W paBHA MPOU3BEICHUIO KOH-
CTAHT CTYNEHYATBIX JUCCOLUALINM:

kHeCT: kl*kZ*k3* k4
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B COOTBETCTBUM C ypaBHEHHEM PABHOBECHS CyMMAapHOH PEaKIuu
TUCCOIMAIIMA KOMIUIEKCAa KOHCTaHTY HECTOWKOCTH MOXKHO BBIPA3UTh
ypaBHCHHUEM:

Kieer=azn" "N azncny] (1)
rae OykBol a 0003HA4YeHBI PAaBHOBECHBIE AKTHBHOCTH COOTBETCTBYIO-
X HOHOB. IIpH perieHun peanbHbIX 3a7a4 aKTHBHOCTH HOHOB, KaK
IIPABUIIO, 3aMCHSFOTCSI UX KOHIICHTPAIIUSMH.

3HaueHNs KOHCTAHT HECTOMKOCTH HEKOTOPHIX KOMIUICKCHBIX HO-
HOB IpHUBEJICHBI B Ta0ymie 3. YeM HUKE KOHCTaHTa HECTOMKOCTH KOM-
IUICKCA, TEM MPOYHEE KOMIUICKC, TEM MEHbBIIIC KOHIICHTPAIHS B PacTBO-
pe MPOCTHIX MOHOB, 00PA3YIOIINXCS TIPH TUCCOIMAIIIN KOMITICKCA.

B ocHOBe Bcex 3aj1a4 1Mo ONpEe/ICICHUIO0 KOHIICHTPAIMd HOHOB, 00-
pasylonmxcsl MpH JUCCOIMAIIMN KOMILUICKCA, JICKHUT YpPaBHCHHE IS
Kieer THIA (1),

Ilpumep 3

Boruucaumo konyenmpayuio uonos cepeopa ¢ 0, 05 M pacmeope
K[AQ(CN),/, cooeporcawem, kpome moeo, 0,01 monv/n KCN.

Pewenue. 13 npuinoxenuss 1 HaxXoIuM, 4TO KOHCTAHTa HECTOMKO-
cru wona [AQ(CN),]" cocrasuser 1'10%. Bropuunas aucconmarns
KOMIITEKCHOTO HOHa TIpoTeKaeT mo ypaBHeHnto [Ag(CN),] «—Ag +2CN’

VYpaBaenue (1) st TaHHOTO cilydasi UMEET BUJ

. 42 - -
Kieer= 8ag @"cn /3[ag(eN)2]

[IpuarMaem, 94TO aKTUBHOCTH MOHOB PaBHBI UX KOHIIEHTPAIHSM.
B To Bpems, Kak paBHOBecHas KOHIeHTpanus noHoB Ag" Ca,’ co3maet-
Csl TOJIBKO 3a CYET JAMCCOIMAIIMU KOMIUIEKCA, paBHOBECHAsT KOHIIEHTpa-
st ©oHoB CN' CKITa/IbIBAETCs U3 IBYX YaCTEH:

Con' = Cen (13 KCN) + C ey (13 [Ag(CN)2] ).

B npucytctBun n3bsitka nonoB CN’, cozmaBaemoro B pe3yibrare
nuccormanuy KCN (KoTopyro MOXHO CUMTaTh TOJHOM), PaBHOBECHE
JIHUCCOLIMAIINN KOMILUIEKCA CMEIEHO BJIE€BO HACTOJBKO, UTO C"cy« Clon'.
KonnyectBom monoB CN’, 0O6pa3yronuxcsi mpu BTOPUIHOU JAUCCOITHA-
muu komruiekcHoro woHa [AQ(CN),]” MoxHO mpeneOpeusn, T.6. Con =
0,01 momp/m.

PaBHOBeCcHasi KOHIIEHTpaLU KOMIUIEKCHBIX MOHOB Ciagcnyz] 00-
pa3yeTcsi U3 MOHOB, MOCTYNAIOIINUX MPU NEPBUYHON AUCCOIUAIMA KOM-
MJIEKCHOTO COEAMHEHUsI, KOTOPYIO MOKHO cuuTaTh HonHOM (C'iagenyzy )
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32 BBIYCTOM HMOHOB, PACIABIIMXCS IPH BTOPHYHOM JIHCCOIHAIIHH
(C"ragienz ) T-€ Cragenyzr = Clragenyzr - Cliagenyzy -

1o Tol xe npuurHe (paBHOBECHE AUCCOIMAIIMU KOMILJIEKCA CUIIh-
HO cMeleHO BieBO) C" ragienyz) « Cliagieny2] 1 paBHOBECHASI KOHLIEHTpA-
usl KOMIUIEKCHBIX MOHOB Ciagcny2] MOXKET ObITh MpHUpaBHEHa 0OIIEH
KOHIIEHTpauu KomiiekcHou conu (0,05 monnw/i). Otcrona

Kueer= Cag C’en Cragienzr = Cag(0.01)%/0.05 = 110

Caq = 510" monb/m.

Ipumep 4. B 1n 0,1 M pacmeopa [AQ(NH3),]NO3 codeparcumes
oononnumenvro 1 monv ammuaxa. Ilpousovioem nu evinadenue ocaoka
AgCl, eciu oobasume 6 smom pacmeop 1,5 2 KCI?

Pemenue. 3amadya COCTOMT M3 JBYX 4acTeu. Bo-mepBbix, HaAIO0
HAHTH KOHIEHTpauio HoHoM AQ’ B ZaHHOM pacTBope. Pemenune 3toi
3aJ1a4d 3JI0’KEHO B IpeAbIayIeM mpumepe. [1o MeTonuke, n3m0KeHHOM
B IIpuMepe 3, paccuuTaeM, YTO KOHIIEHTpaIus HOHOB cepedpa B mpuBe-
neHHoM pacteope: Cag' = 9,3 10°° moub/m.

JI71s1 TTOTHOTO pelieHnsl 3a/1add HaI0 PacCUUTaTh MOJISIPHYIO KOH-
neHTpanuio MoHOB Cl, HallTH MPOU3BEICHUWE KOHIIEHTPAllM HOHOB
Ag" u C1™ u cpaBHUTH ero ¢ [TPayc). Ecnu mpousBeneHye KOHIEHTPA-
uui Oynet npeBblaTh [1Paqc), OCanoK BbIIAAET.

N3 tabnuisl 2 HaxoauM, 4To [1Ppgc) = 1,810, Paccumraem mo-
aspHyto koHneHTpanuto noHoB Cl (C¢p) B pactBope:

Cei = Mg /Mc -V (Moan/m).

Macca nonoB xnopa Mgy B 1,5 r conmu KC/ cocTaBiser:

Mc = 1,5 Mg/ M e = 1,5 35,5/(39,1 + 35,5) = 0,71 r. Otcroga
Ceo = 0.71/35,5 1 = 0,02 momnw/n. IIpousBeneHne MOJSIPHBIX KOHIICH-
tpaumii noros Ag” u Cl” cocraBmser: 9,3 10 0,02 = 1.8 10, uro He
npepbimaeT Bennuuny I1P. CrnenoBarensHo, Beinagenue ocaaka AgCl B
JTAHHOM PacTBOpPE HE IIPOU3OU/ICT.

4. JIBOViHBIE COJIU.

Tak Ha3bIBAIOTCS COCAUHEHUS, MOTPAHUYHBIE MEXKIY KOMIUJICKC-
HBIMH U OOBIYHBIMH COJIAMHU. B TaKUX COCIMHEHUSIX CBSI3U MEXKIY KOM-
MIeKkcooOpazoBaTeyieM M JUTaHJaMH UMEIOT B OOJIbINICH MM MEHBIIICH
CTENEHU WOHHBIA XapakTtep. s Takux COEIMHEHUMN NIOMYyCTUMBI 00€
dbopMbI HAIIMCAHUS: a) B BUJIE ABOMHBIX COJIeH; 0) B BHJI€ KOMILJIEKCHBIX
COEJIMHEHUH.
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Hamnpumep: [KAl(SO4 )2] "12H,0 = K,SO4 ¢ A12(804)3 '+ 24H,0;
KZ[CUC|4] ' 2H,0 = 2KCl- CUC|2 - 2H,0.

JIBOWHBIE COJIM OTJIWYAIOTCS OT MCTUHHBIX KOMIUICKCHBIX COJIEH
JUIIb CTEICHBIO AUCCOIMAIMNA KOMIUIEKCHOIO HOHA: y IIEpBBIX OHa
MPAaKTUYECKH TOJIHAs, Y BTOPHIX - HE3HAYUTEIbHAs. {11 MBOMHBIX CO-
Jeil xXapaKTepHBbI OOJIBIIME 3HAYCHUS KOHCTAHT HECTOMKOCTH (Mauas
YCTOMYMBOCTB). K,[CuCl,] - 2H,0 < 2K* + [CuCl,]* + 2H,0

OGpasyrommiicst KoMmmuiekcHbiii HoH [CUCI,]” yeroitume TonbKo B
KOHIICHTPHUPOBAHHBIX pacTBopax M ero K, ... Ipu KOMHATHON TeMIepa-
Type BbIpakaetes: Ky, = [CU**] [CI7/ [CuCl,]* = 2-10°

Jltst cpaaeHust: Kyeer [CU(NH3)4]” = 27 10™, uro nHa msats mopsia-
kOB HIKe. Takum 00pa3oM, B BOJHBIX pacTBOpax JBOMHBIC COJIM ITpaK-

THUUYCCKHU ITOJTHOCTBHHO paCl'IaI[a}OTCSI Ha OTACJIBbHBIC NOHBI.
CuCl, 2KCl < 2K* + Cu** + 6CI

JlabopaTopHas padora
Onwvim 1. I[lonyuenue mempaiiooogucmymama Kaaus

Beinosnenue omnbita. B npoOupky ¢ 3-4 kamisiMu pacTBOpa HUT-
pata BucmyTa (lll) mpubasisror mo karmasim 0,5 H. pacTBOp Moauaa Ka-
JYs A0 BBIMAJICHUSI TEMHO-Oyporo ocajaka oauaa BUCMYyTa. 3aTeM pac-
TBOPHUTH 3TOT OCAJIOK B M30BITKE pacTBOpA MOIMU1A KaJHS.

KakoB 1BeT noxydeHHOro pactBopa? MoKeT ju 3Ta okpacka o0y-
claBIMBaThCS MpUcyTcTBHeM oo K, I, Bi*" 2 Kakoii u3 HOHOB MoO-
XKeT ObITh KoMmIUIekcooOpazoBaresneM? C KaKMMM JUTaHIAMH OH MOT
00pa3oBaTh B JAHHOM PAaCTBOPE CJIOKHBIM HOH?

3anych JaHHBIX ONbITA. 3HAs, YTO COCTAB MOJYYEHHOTI'O COEIUHE-
HUS BBIpaxkaeTcst aMmupudeckoit popmynoit Kl - Bilz, Hanmcats ero xo-
opIMHAIMOHHYI0 (popmyny. Hanucats ypaBHeHHE peakiuii: 00pa3oBa-
HUSI Moauja BUCMYTa, B3aMMOJICHCTBHE HoaMAa BUCMyTa C M30BITKOM
nonuaa xkanua. Hamucate ypaBHEHUS 3JIEKTPOJIUTHYECKOW JIHCCOIMA-
MU TIOJIYYEHHOTO KOMILUIEKCHOTO COE€IMHEHUS (B MOJIEKYJISIPHOM U MO-
JIEKYJIIPHO - MIOHHOM BHJIE).

Onwvim 2. szyueuue AMMUAYHO20 KOMNIEKCHO20 COCOUHCHUS HU-
KéJiAa

Beinonaenue onbita. ITonyunts ocamok ruapokcuaa Hukeas (11),
BHecs B poOupky 3-4 kamu pactBopa cyibdarta Hukens (1) u takoit
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e 00beM pacTtBopa ruapokcuaa Hatpus. [losockoil GpuiabTpoBaIbHOM
OyMaru yaaJiuTh XKUAKYIO (asy.

K ocanky no6aButh 5-6 kamenb 25%-HOro pacTBopa aMMHaKa Ji0
pacTBopenus ruapokcuaa Hukes (I1).

CpaBHUTHh OKpPACKy HOHOB Ni** B pacTBope cyibdara HUKENS C
OKpackoi MoJydeHHOro pactBopa. IIpucyTcTBHEM Kakux HOHOB 00Y-
CJIOBJIEHA OKpacKa pacTBopa?

3anucek JaHHBIX ombiTa. Hamucats ypaBHeHHs peakiuii oOpa3oBa-
Hus ruapokcuaa Hukens (1), B3auMoneicTBUs TUAPOKCUIA HUKEIS C
aMMHAaKOM W YpaBHEHUE HJICKTPOJIUTUUYECKON aucconuaiiuu o0pa3o-
BaBIIErOCsl KOMIIEKCHOI'O OCHOBAaHUS (KOOPAMHAIMOHHOE YUCIIO HUKE-
7. PUHSATH PaBHBIM I1ecTH). Kakoe ocHOBaHUE SIBIISIETCS 00Jiee CHUIIb-
HBIM, JUTUJPOKCHUJ HUKEJS WIM COOTBETCTBYIOIIEE KOMIUIEKCHOE CO-
enuHenue? [ouemy?

Onwvim 3. Oxucnenue zexcayuanogeppama (11) kanua

Beinosinenue omnbita. [ToMecTuTh B pobupky 4-5 kamnenb pacTBoO-
pa repMaHraHarta Kalus, HOJKUCIUTh 2H. CEpHON KUCIOTON U JOOABUTH
10 KarusiM pacTBop rekcaruanodeppara (Il) xanmus 1o odecriseunBaHus
pacTBopa.

3anuch AaHHBIX omnbiTa. HamucaTe ypaBHEHUE peaklMU, YYUTHI-
Basi, uto KoMmIuiekc xene3a (l11) obpasyercs ¢ Tem xe KOOpJAUHAIIMOH-
HBIM YHKCJIOM, a TIEPMAHTaHaT Kajausli B CEPHOKHUCIION CpeJie BOCCTAaHAB-
auBaeTcs A0 cynbdata mapranma (11).

Onwvim 4. /[uccouuauusn 060iiHbvIX coneil

BrinonHenue onbita. Buectu B nmpobupky 3 karum cynbdara Xpo-
Ma (IIl) u gobaBpTe 2 Kamau 2 H. pacTBopa IeJoud. Beimagaroniuii
ocagok ruapokcuaa xpoma (1) amborepen u pactBoputcs, eciiu g006a-
BUTH €I111€ HECKOJIPKO Karelb MET0YH.

CrenaiiTe Takoil e OMNBIT C PacTBOPOM cCyib(daTa Kanusi-xpoma
(III) - xpomo-kanueBwix kBacoB K[Cr(SOy),] ' 12H,0, npexacrassio-
KX c000M IBOMHYIO colib - KySOy4  Cry(SO4)3  12H,0

Brimagaer nu B 3TOM ciny4ae ocafgok? PacTBopsieTcs nu OH B U3-
OBITKE IIIeJI0YH?

[IpoBephTe B HOBBIX MOPLMSIX Cyh(dara XpomMa U pacTBOpa KBac-
1oB Hammare noHoB SO, , 10GaBIISIS pACTBOP XIOPHIA OapHsL.
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3anuch IAHHBIX ONbITA. YUYUTHIBASI PE3YJIbTATHI OIbITA, HAMUIIIATE
YPaBHEHUE IUCCOLMALMU XPOMO-KAaJMEBBIX KBACIOB B pacTtBope. U3
KaKuX JIByX COJIeH MOXXHO IOJY4YMTh ITH KBacibl? Kakue moHbl oOpa-
3YIOTCS IPHU JUCCOLUALIMHA TPOCTBIX COJICH?

ChopmynupyiiTe OOIMTHOCTh W Pa3IUINE MEXKITY ABOWHBIMHU COJISI-
MM ¥ KOMIUJIEKCHBIMHA COCJIMHECHUSMU.

NuauBuayanbHble 3a1aHUA

3ananue 1
CocraBbTe KOOPAUHAIMOHHYIO (hOPMYITy KOMIUIEKCHOT'O COEIUHEHNS

a) KQSO4'C|’2(SO4)3 JI) 2KNO,-HNO, 'Cf(NOg)g
6) PtCl,-3NHs m) Fe(CN); -KCN 2HCN
8) PtCl,-3NH, 1) Fe(CN), 2KCN -2HCN
r) KCI - PtCl,-NH; 0) Hgl, 2K
) S|F42HF II) COC|34NH3 ‘H,0
6) ZBa(OH)z ‘4H,0 p) CrC|32NH3 4H,0
3) Ba(OH), -Zn(OH), 1) Co(OH); KOH -2H,0
I/I) COCIQZNHg -2H,0 y) NaQSO4T12(SO4)3
K) COCIQNHg 4H,0 (l)) NH,CI -BiCl;

3aganmue 2

1. IIpuBecTr Ha3BaHUSI KOMILJIEKCHBIX COCAMHEHUM. YKa3aTh KJIacc CO-
eauHeHus (OCHOBaHUS, COJIM U T.J1.) U PYHKIIMU BCEX YACTHI[ B KOM-
IJIEKCHOM COEIUHEHUMU.

2. OnpeaenuTh BEJIMYNHY U 3HAK 3apsiia KOMIUIEKCHBIX HOHOB (KOM-
TIJICKCOB).

3. Haiitu 3apsig 1 KOOpAMHALIMOHHOE YKCJIO KOMIIJIEKCOOOpa30BaTelIsl.

a)[CrCl(H20)2(NH3)o]Cl | [PH(CN)2(NH3),] K[AJ(CN),]

6) [PA(CN),(NH3),] Na[ZnF:] [Ad(NH3),]NO;
B) [CU(CN), (NHs),] K[Cr(NO;)4(H20),] | [CA(NH5)4]Cl,
r) [Cu(NH3)3(SCN)]OH [CrBrs(H20),] K,[Cdl,]

1) [Sn(H,0)e](OH), [PtCl4(NH3),] Na,[Hgl,]

e) [Co(CN),(H,0)4] [PtCI3(NHs)3]ClI K2[Hg(SCN),]
k) [Cr(Hx0)6]Cl3 [CoCl>(NH3)4] [Fe(SCN)](OH),
3) [Cd(NH3)s](OH), [CrCl(NH3)4]Cl Ks[Fe(CN)s]
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1) (NH4)o[Hg(SCN),] [Cr(CN3)s(NH3)s] Ba[Zn(CN),]

K) [CrCl1,(H20)2(NH3)2]Cl | [MNSO4(H20)4] [Zn(NH3)4](OH),

J'I) [CO(NOg)g(NHg)g] [Cr(NH3)4(H20)2]C|3 Na9[Zn(CN)4]

M) [Ni(NH3)s]SO4 [CrCl3(NH3)2(H,0)] | Ko[Ni(CN),]

H) [TiCly(NH3)] [Pt(CN)2(NH3)4]SO4 | [Ni(NHs)s](OH),

0) [CoCly(H20)4] KICr(CN)4(NHs),] | [Cd(NH3)s](OH),

) Nas[AI(OH)e] [PtCl>(NH3),] K2[Cd(CN)a)

1) K[PtCls(NH5)] [MNn(SCN)»(NH3)a] | K[Cu(CN).]

¢) H[AU(CN),] [CoCly(NH3)3(H20)] | [Cu(NH3),J(OH),

1) [Cr(CN),(NH;)4]ClI [PtCl4(NH3),] Na,[Cd(NH3).]

y) Ko[Ag(CN);] [MnSO4(NHs)4] K2[Cd(NH;)e]

$) [CrCL(H,0),ICI [MnSO.(NH9)J] | HoJCd(CN).]
3aganue 2

1. Jns Tex *e€ KOMIUIEKCHBIX COE€IMHEHUW (CM. 3aJaHue 1) HamucaThb
YpPaBHEHHUE TEPBUYHON AUCCOIMAIIMMA KOMIUIEKCHOTO COCIMHEHHS Ha
KOMIUIEKCHBIN MOH ¥ MOH(bI) BHELITHEH Chephl.

2. Kakue W3 KOMIUJIEKCHBIX COCIMHEHUHN M3 Baiiero Habopa He OyayT
ABJISATHCA JICKTPOJIUTAMU?

3. JIns KOMIUIEKCHOTO MOHA U3 MOJAYEPKHYTOTO COEAUHEHUS HAMUCATH
YPaBHEHUSI BTOPUYHOM JAUCCOLMALMU IO KAXKIOW U3 CTYNEHEH, UTOrO-
BbIC YPaBHEHHMS JUCCOLMAIMM W BBIPAKEHHS IS KOHCTAHT HECTOMKO-
ctu K oor-

3aganue 3
1. Haiitu o crpaBouHMKy (mpwioxkeHue 1) 3HadeHus Kie., 11 KOM-
IJIEKCHOTO MOHA W3 MOJYEPKHYTOrO COEJMHEHHSI B BallleM Habope, a
TaKXe JJIs1 MOAYEPKHYTHIX COCIMHEHUIN U3 MPEAbIAYIIEr0 U CIEAYIOIIe-
ro HabOpoB (110 BEPTUKAIIN).
2. OTMEUYeHHbIE TaKUM 00pa3oM 3 KOMIUIEKCHBIX MOHA PACIIOIO0XKUThH B
MOPSJIKE MOBBIIMIEHUS UX YCTOMYUBOCTH B BOJIHBIX pacTBOpax.

3ananue 4
Tabnuna 1 conepxut cieayromye ctonouml: 1 - mudp (Oyksa) Bapuan-
Ta, 2 - HOMEp JaHHOW 3amaud B 3agayHukax [nmHku H.JL.[4] wnnm
I'omsOpaiixa 3.E.[5], 3 - VkazaHO KOMILICKCHOE COETUHEHUE A, €ro
koHneHtpaius C, (Monws/m) u o0beMm pactBopa Va (i1). B cronbue 4
yKa3zaHo coeauHeHue B, n1o0aBjieHHOE B pacTBOp, U B CTOJIOIE 5 - J10-
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O0aBieHHoe coenrHeHue D (He Bo Bcex 3amadax). OTBETUTH HA BOIIPOC B
nocyienneu rpade TadauUIbI.
Hannbie 0 K., u IIP 6path u3 tabmum 1 u 2.

Tabauma 1
ucrod- | A, Ca(monn/n), | Coemu- | Coenu- Beranciants
HUK Va. Henue B | nenue D
a | [4] [Ag(NH3),]JNO; | NH;, KoHIeHTpanuro no-
Ne730 | 0,1 monw/n, 1n | 1 Mmob HOB AQ"
0 | [4] K5[Cd(CN),] KCN KoHuenTpanuio no-
No731 | 0,1 mons/n, 1m | 6,5 /1 noB Cd**
B | [4] Naz[Ag(S203)2] | Na:S;03 Maccy Ag’
Ne732 10,1 mons/n, 0,51 |0,1
MOJIb/JI
| [4] [Ag(NH;),]JNO; | NH;, KBr,10® | Bemmazger Iu ocamok
Ne733a | 0,1 monw/it, 11 | 1 Mmonib | MOJIA opomua cepedpa?
x| [4] [Ag(NH5),JNO; | NHs, KI, 10° | Bbimager au ocagok
Ne733 0,1 monws/n, 11 | 1 momb MOJIS noaua cepeopa?
0
e | [4] [Ag(NH3),]JNO; | NH;, KCI Ck-xo momeit NH;
No734 | 0,1 mons/n, 1m |[??moms | 1,5T JIOJDKHO OBITH B 111
3TOTO PacTBOpA,
YTOOBI IPUOABIECHUE
1,5r KCI ne BrI3Ba-
J10 BBIITAJICHHS
AgClI?
ol [4] [Ag(NH3),]JNO3; | NH;, Konnentpanuio no-
Ne735 10,1 monw/n, 11 | 1 Mmonb HoB AQ”
3 [5] [Ag(N H3)2]N03 NH,, NaCl Cxk-kxo r NaCl HYX-
Ne719 | 0,08 mounsw/i1, 1 1| 0,8 mons | ??7 T HO 100aBUTH K | 11
0 ATOTO pacTBOpa AJIs
Beinagenus AgCI?
u| [5] K5[Cd(CN),] KCN KonIeHTpanuo no-
Ne716 | 0,1 monw/m, 11 | 0,1 Mmoab nos Cd*
K| [5] K[Ag(CN),] KCN KOHueriTpaumo Ho-
Ne717 | 0,05 mons/m, 111 | 0,1 Mo HOB Ag
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[5] Nag[Ag(Szog)z] Na,S,05" Ck-Ko rpaMMOB Ce-
Ne718 | 0,Imoms/m, 11 | °F120 pebpa cosiepKuTes
251 B BUJIE HOHOB B 1 11
pactBopa?
[5] [Ag(NHz),]NOs | NH;, KonmeHTpanuo 1o-
Ne719a | 0,08 mons/n, 1 11| 0,8 Mo HOB Ag
[5] [Ag(NH3),]JNO3; | NH;, CI?? IIpu kakoi KOHIICH-
Ne721 | 0,1 monb/n, 1a |1 monb MOJIB/JT | TPALMH HOHOB XJIO-
pa HaYHEeTCs BhIIa-
neaue AgCI?
[5] K5[Cd(CN),] KCN SE [Tpu xaxoi KOHLICH-
Ne723 | 0,05 momb/m, 1o | 0,1 Moy | MOTB/IL | TPALIMH HOHOB S
HAYHCTCS BBIMAJIE-
Hue ocaaka CdS?
[5] K[Ag(CN),] KCN Konrnentpamnuro mno-
Ne720 | 0,05 monw/m, 11 | 0,1 Mous HOB Ag
[5] K>[Hgl,] Kl, S% u3 1 1 | [Ipousoiiner nu
Ne725 | 0,01 moms/1 0,05 Hacel- | ocaxsenne HGS
MOJTIb IIEHHOTO | ITpY NMpUOaBIEHUE K
pacTBopa | pactBopy A+B Ta-
CdS KOT'0 KOJTMYECTBa
Moueit nonos S%,
KOTOPOE COJCPIKUT-
cs B 1 1 HacwImeH-
HOT'O pacTBOpa
CdS?
[5] K[Ag(CN),] KCN Kl, ITpounzoitaeT mu
Ne726a | 0,01 mMons/m, 1 | 0,03 102 mo- | Oc@knenne Agl npn
MOJIb . 00aBIECHUM K gac-
tBOpY A+B 10 Mo-
s KI?
[5] K[Ag(CN),] KCN MnS, [TpousoiineT i 06-
Ne726 |0,01 mons/n, 1 | 0,03 Hacpl- | pa30BAHKE OCa/Ka
meHubd | AQ,S nmpu nobasie-
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0 MOJIb PP, HUU K PaCTBOPY
10 M1 A+B 10 mn HacsI-
IIEHHOT'O PacTBOPa
MnS?
[5] [Ag(NH3),]NO3 | NHs, Honbr Brimazer au ocamok
Ne722a | 0,1 mons/n, 11 | 1 Momb Br, AgBr p oGasJe-
107 po- | HUM K PACTBOPY
o A+B 10” moust no-
HOB Br?
[5] [Ag(NH3),]JNO3 | NH;, nonbl |, | Bemanger au ocamox
Ne722 |0, moms/m, 111 |1 moms |10 mo- Agl npu nobagsie-
0 TSt HUU K PacTBOPY

A+B 10 mons no-
HOB |?
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INNPUJIOXEHUE 1
KoHCcTaHTBI HECTOMKOCTH HEKOTOPbIX KOMILIEKCHBIX HOHOB

KomiuiekcHbIi Kieer Kommiekc- Kieer
HMOH HbIH HOH
[Ag(CN),] 110%" | Fe(SCN)]*" 510
[Ag(NH),]" | 710° [Fe(CN)e]™ 110
[Ag(S,03)1" | 1107 [Hg(SCN).]” 110™
[Cdl,]" 810" [Hgl,]” 110
[CA(CN),]* 110" [Ni(CN),]* 3107°
[Cd(NH5).]*" | 810° [Ni(NH3)e]*" 2107
[CA(NH5)e]* 8107 [Zn(CN),]* 2107
[CA(NH5),]*" 2107 | [Zn(NH3)a]*" 4107
[Cu(CN),]” 510
PUJIOKEHUE 2

IIpousBenenne pacTBOPUMOCTH HEKOTOPBIX
MaJIOPACTBOPUMBIX COJIEH

COJIb P COJIb P
AgBr 610" CdS 7.910
Agl 1.110™° HgS 1.610™°
AgCl 1.810™ MnS 2.5107"
Ag,S 610>
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