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BBenenue

JlaHHbBIE METOIMYECKUE yKa3aHUs MpEeAHA3HAYECHBI JJIsl TOATOTOB-
K1 K J1JabopatopHoil pabore «KOMIUIEKCHbIE COEAMHEHUS» U BBINOJIHE-
HUS CaMOCTOSITEIbHOM pabOThl MO TEME CTYJAECHTAMH CHEIUAIbHOCTH
23.05.01 HazeMHbI€ TpaHCIOPTHO-TEXHOJIOTUYECKHUE cpeacTBa. Meto-
TUYECKUE YKa3aHWs CoOJAEp)KaT OINKMCAaHUE J1abopaTOpHOM pabdoTHI,
BKJIIOYEHHON B J1A0OPATOPHBIM NPAKTUKYM JUCHUIUIMHBL «XHUMUSY,
TpeOOBaHUs K OTUETY, BOMPOCHI 111 CAMOIIOATOTOBKH.

B ykazaHusix pa3Oupaercsi TEOpETUYECKHMH Marepuan 1Mo TeMe
«KomruiekcHble COeMHEHMs». PaccMarpuBaroTcsl NMpUMEpPHI 3aJaHUM.
Bce 3T0 no3BosisieT cTyieHTaM MNOJHOLEHHO OCBOUTh MaTepuall TEMbI U
MOATOTOBUTHCS K 3aHSITHIO.

Meroanueckue yka3zaHus MO3BOJISIIOT MOATOTOBUTHCS K BBITIOJIHE-
HUIO J1a00OpaTOpHOU padoTe, MPOU3BECTH TpeOyeMbie pacdE€Thl U 0dop-
MUTh OTYET.

B meronuueckux ykazaHUSX MPUBOAATCS 3aJaHUs, PEKOMEHIYe-
MBIE ISl CAMOCTOSITEILHOTO BBITIOJIHEHHUS ITOCJIE U3YUYECHUSI TEOpETHYE-
CKOro marepuaia no teme. [[puBoguTcs CmMcoKk peKOMEHAYEMOM JInTe-
paTypshl.

K nabopaTtopHOoMy 3aHSATUIO CTYAEHTHI TOTOBATCS 3apaHee, u3yvas
TEOPETUYECKU MaTepuajl, METOAUKY BBINOJIHEHUS JKCIEPUMEHTA U
TpeOOBaHUs K OTUETY.

Ilenp MeTOOWYECKUX YKA3aHUM - O3HAKOMUTH CTYAEHTOB CO
CTPOCHHEM KOMILUIEKCHBIX COEIUHEHNN U MX HOMEHKJIATypOH, HAy4YUTh
CTYJIEHTOB OIIPEJEIATh OCHOBHBIE XapPAKTEPUCTUKH KOMILIEKCHBIX CO-
€IMHEHUI: 3aps/i MOHA, CTENEHb OKHUCIIEHUS KOMILIEKCOOOpa3oBaTels,
KOOPJAMHAIIMOHHOE YKCJIO; CPABHUBATh YCTOMYMBOCTH KOMILJIEKCOB Me-
KAy coOoi. MeTtoauueckue ykazaHus MOMOTYT CTYJAEHTaM MPOBOJUTH
pacyeThl, CBA3AHHBIE C ONPEACIIEHUEM BO3MOXKHOCTH PA3PYILICHUS WIIU
00pa30BaHUs KOMIUIEKCHBIX COETUHEHU .
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CTPOEHUE KOMILJIEKCHBIX COEIUMHEHUI

Ecnu onHa U3 B3aMMOJEHCTBYIOIIMX 4YacTUI] (MOJIEKYJ, aTOMOB,
MOHOB) UMEET aTOM CO CBOOOJHBIMU OpPOUTANIAMH, a JIpyras - aTOM C
Mapol HEMOJICIICHHBIX 3JEKTPOHOB, TO MEXIY HUMH IPOUCXOIUT JO-
HOPHO-aKIIENTOPHOE B3aMMOJICUCTBHUE, KOTOPOE MPUBOJUT K 0Opa3oBa-
HUIO KOBAJIEHTHOM G CBA3U. [Ipy 3TOM OJMH y4yaCTHUK Ipolecca - J0-
HOP - MPEIOCTABIIACT Mapy 3JIECKTPOHOB, & BTOPOU - AKIIENTOP - BAKAHT-
HYI0 OpOUTalIb.

CJI0)KHBIE COCIMHEHUS, Y KOTOPBIX UMEIOTCS KOBAJICHTHBIC CBA3H,
00pa30BaHHBIE IO TOHOPHO-AKIIENTOPHOMY MEXaHW3MY, MOJYYUIU Ha-
3BAHUE KOMIUICKCHBIX WU KOOPJIVNHAIIMOHHBIX COCIMHEHUM.

FeCl; + 6BKCN——  K;j[Fe(CN)g] + 3KC1

Cu(OH), + 4NHz—  [Cu(NH3)4](OH)

KOMNJIEKCHbLE COCOUHEHUS.

CornacHO KOOpJIMHAIMOHHOW TEOPHUH IIBEUIIAPCKOrO0 YYEHOro A.
BepHepa KOMILUIEKCHBIE COSAMHEHUS COCTOAT U3 JIBYX cdep: sHewHel
BHYMPEHHE.

Buyrpennsis cdepa, HaszpiBacMas TaKXKE KOMNIEKCHbIM UOHOM
WU KOMHJIEKCOM, BKJIIOYAET LEHTPAIbHBIN MOH WA aTOM (KOMNAEKCO-
0bpazosameinb) BOKPYT KOTOPOTO KOOPAMHUPYIOTCS OTPULATEIBHO 3a-
PSPKEHHbIE MOHBI MJIM HEUTpalIbHbIE MOJIEKYJIbI (1ueanost). Ilpu 3anucu
KOMILUIEKCHOTO COEIMHEHUS BHYTPEHHIO cQepy WIM KOMIUIEKCHBIN
MOH 3aKIIOYAl0OT B KBaapaTHble CKoOKku, Hampumep: [Fe(CN)¢]® |
[Cu(NH3)4]*".

Buemnssi cdepa HaszbIBaeTcs Takxke npomusouonom. Cymmap-
HBII 3apsii MOHOB BHEIIHEW cephl paBeH MO 3HAKY U MPOTUBOIOJI0KEH
[0 BEJIMYMHE 3apsily KOMIUIEKCHOTO MOHA. B npuBeneHHBIX MpuMepax
BHENIHHE cepbl COCTAaBILIOT HoHB K" 1 OH . BHemnss cdepa onpene-
JSI€T, K KAKOMY THUITY BEIIECTB MPUHAIIEKAT KOMIUIEKCHOE COEIUHE-
HUE. DTO MOT'YT OBITb KOMIUIEKCHBIE KHUCIIOThI, KOMILJIEKCHBIE OCHOBA-
HUSI U KOMIUIEKCHBIE COJNIM. KOMIUIEKCHBIE KUCIIOTBI COCTOSIT U3 KOM-
IIEKCHOTO aHHOHA 1 noHOoB H' Bo BHemrHeit chepe. KommiekcHble oc-
HOBAHUS COCTOSIT U3 KOMIUJIEKCHOTO KaThoHa U MOHOB OH' 110 BHelIHEH
chepe. KommiekcHbie cOMM MOTYT COJiepKaTh JUOO KOMITJIEKCHBIM Ka-
THOH, JMOO0 KOMIUJICKCHBIA aHHOH, JIUOO OJHOBPEMEHHO M KOMILICKC-
HbIA KATUOH M KOMIUIEKCHBIN aHUOH.
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KommiiekcooOpa3oBaTejisMi BIIPUBEICHHBIX BBIIEC ITPUMEPAX
sBisiioress MoH kenesa Fet B [Fe(CN)g]® um mon memn Cu® B
[Cu(NH;).]*". B paccmaTpiBaeMbIX 316Ch TUITAX KOMIUICKCOB KOMILICK-
coo0pa3oBaTe/IsIMU CIIyKaT aTOMbl WJIHM HOHBI, UMECIOIUE BaKaHTHBIC
opOuTanM, CJIeAOBAaTEIbHO, KOMILJIEKCOOOPA30BATEIM BBIMOIHSIIOT aK-
HENTOpHbIE (PYHKIMHU TIPU 00pa30BaHMUM CBsA3ell ¢ nurangamu. Crnoco0-
HOCTh K KOMIUIEKCOOOpPa30BaHHIO BO3pPACTACT C YBEIWUYCHHUEM 3apsaa
MOHA W YMEHBIIEHHEM ero pasMepa. MoHbl 0-3J1eMEHTOB SIBISIOTCS
00BIYHO 0OJIee CHIILHBIMH KOMILJIEKCOOOpa30BaTEIsIMH, Y€M HOHBI S- U
P-PJIIEMEHTOB MEPUOANYECKON Ta0aulbl. YHUCIIO G -CBsI3el, 00pa3yeMbIx
KOMILIEKCOOOpa30oBaTeieM C JIMTaHIaMH, Ha3bIBAIOT KOOPOUHAYUOHHBIM
yucaom (K.4),KOTOPOE SIBIIICTCS OJHOM M3 OCHOBHBIX XapaKTEPUCTHK
KoMIiekca. K.4. pa3mudHbIX KOMILIEKCooOpa3oBaTeield MMEIOT 3Have-
HUs oT 2 5o 10, npudem k. 4. 6 wim 4 umeroT 95% Bcex KOMILIEKCOB.
Pexe BcTpeuaroTes k.4. =2 U 8.

VY koMmIutekcoobpazoBaTeneit Pt4+, Fe3+, Fe2+, CF‘Q’J’,CO3+ K.4. pPaBHO
6,y AU*, Pt Pd**, Cu®, Hg*", Zn*" k.u. paBHO 4; A1*, cd*, Co”,
Ni** 00pa3yroT KOMILIEKCHI ¢ K.4. 6 U 4, HOH Cu*" mosker 00pa3oBHIBATh
KOMIIIEKCHI ¢ K.4. 2 1 4, HoH Ag" 06pa3yeT, Kak IPaBUIIO, KOMIIIEKCHI C
K.4. 2.

Jluranapl. K 4uciy auraHgoB OTHOCSTCS MPOCThIE aHUOHBI, Ta-
xue, kak F, ClI', Br, I, 82', cinoxkHele annoHsl, HanpuMep: CN', NCS,
OH’, NO,", monekynsl, Hanpumep: H,O, NHj3, CO. Monsl wim otaensb-
HbIC aTOMbI MOHOB U MOJIEKYJ JIMTAHAOB MMEIOT HEMOJCIICHHBIE Maphl
AJICKTPOHOB, CJIEIOBATEIHHO, BBIMOJHSIIOT POJIb IOHOPOB B G-CBSI3SIX C
KOMILIEKCOOOpa3oBaTeIeM.

DJIEeKTPOHOJOHOPHAS CIIOCOOHOCTh JIMTaHJ0B HA3BIBACTCS CUJIOU
noJisi TUTaHAO0B. boibIoi cuioi mojs 00dadaroT JIMTaHabl, COACpIKa-
IT1e HEOOJBIIINE aTOMBI C HU3KOU 3JEKTPOOTpHUIlaTeIbHOCTRIO. [Ipu Ha-
JIMYUN HECKOJBKHMX ITOTCHIMAJIBHBIX JUTAHJ0B OHHM 3aHUMAalOT MECTa B
KOMILUIEKCE B TTOPSAIKE YMEHBIICHHS CHUJIBI UX TTOJIS:

CN>NO,>NH;>H,0>0H>F >CI>Br>I

B 3aBucuMOCTH OT 4nclia KOOPAMHAIMOHHBIX MECT, KOTOPBIE JIH-
raHj 3aHUMaeT BOKPYT KOMILJIEKCOOOpa30BaTes, pa3udaroT JIHTaH bl
MOHOOeHmanmmuvle (3aHUMAIOT OJHO MECTO), Oudenmanmuvle (3aHAMA-
IOT JIBA MECTa) U nojudeumanmuvle. Bce ynoMsHYyTBIC BBIIIC JIUTAHIBI
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SABJISIFOTCS MOHOJIEHTAaHTHBIMU. K OMJI€HTAaHTHBIM JIMTAH/IaM OTHOCHUTCH,
Hanmpumep, dtuneaguamMud HoN-CH,-CH,-NH,

B 3aBucuMocTH OT 3apsaaa pa3anyaroT KOMIUICKCHI dHUOHHbIE, Ha-
npumep:  [Fe(CN)g]*, [AL(OH).], KamuonHvle,  HaIPUMeEp:
[Cu(NH3)J*, [Ni(H,0)a]*" 1 neiimpansuwie: [Ni(CO)g], [Pt(NH3),Cl,].
HeiitpanbHble KOMIUIEKCHI HE UMEIOT BHEIIHEHN cepbl. 3apsii KOMILICK-
Ca YMCJICHHO paBEH ajire0pandeckor cyMMe 3apsijia IIEHTPAJIbHOTO HOHA
U 3apsazioB JIMTaHaoB. OH paBEeH MO BEJIWYMHE W MPOTUBOIIOJIOXKEH I10
3HaKy CyMMapHOMY 3apsily MOHOB BHeIIHEUW cdepbl. JIuranasl, siBIsto-
Iuecsl MOJIEKYyJIaMU, BHOCST HYJIEBOM BKJIaj B OOIIMI 3apsij KOMILJIEKC-
HOM YaCTHUIIBI.

CtpoeHre KOMIUJIEKCHBIX COSMHEHUN MOKHO MPEACTABIISITh B BU-
7€ KOOPJAMHAIIMOHHON (popMyrsie uiau B Buae (PopMysi, HAMMCAHHBIX Ye-
pe3 touky. Hampumep, [PtCI(NH3)s]Cls wm PtCl; -5NHs,
[CfCIg(NHg)g] 1501051 CrC|3 ‘3NH;.

HOMEHKJIATYPA KOMIUIEKCHBIX COEJIMHEHUN

JI1 KOMIUIEKCHBIX COeAMHEHUU ¢ 1963 T. HCIONB3yHOT paruo-
HaJbHYI0 HOMEHKJIaTypy. [lo 3TOl HOMEHKIAType B COCAMHEHUU CHa-
yajia Ha3bIBaIOT aHUOH, a 3aTEM B POAUTEIILHOM MaJeKe - KATHOH.

B Ha3zBaHuUM KOMIUIEKCHOM YacCTHUIbI B ONPEIEICHHOM IMOPSIKE
NEPEUUCIISIIOTCS BCE €€ COCTAaBHbIC YaCTH: BHAYaJI€ HA3bIBAIOT JIUTAH/IbI
MOHHOTO MPOUCXOXKJICHHUS, a 3aTEM MOJEKyIsipHOro. Bece muranasl me-
peuucistores B andaButHoM nopsiake. K KopHIO 00BIYHOTO JATHHCKOTO
Ha3BaHMWs aHWOHHOTO JIMTaH1a J00aBjseTcs okoHyanue —o: F -dpropo-,
ClI" - xnopo-, CN" -mmmano-, NCS™- pomano, NO,- HuTpHTO, SO42'-
cynbharo, CO3” -kapGorato, OH™ - THIPOKCO- H T.JI

[Tocie MOHHBIX MPUBOMASITCS MOJICKYJISIPHBIC JIMTAH]IbI (HEUTpab-
HBbIE MOJIEKYJIbI) cO cBoMMHU crenuduueckumu HazBanusimu (H,O - ak-
Ba, NHj3 - ammun, CO - xap6onmwsi, NO -HUTpO3WI) B UMEHUTEIHLHOM
najexe (6e3 OykBol "0").

Ecnau B cocTaBe KOMIUJIEKCHOTO MOHA UMEETCSI HECKOJIbKO JIMTaH-
JIOB OJIHOTO BHJa, UX YHCJIO YKa3bIBAIOT IEpe]] UX Ha3BaHHEM TIpede-
CKUMH YUCTUTENbHBIMU (IU-, TPU-, TETPaA-, IEHTA-, TE€KCa- U T.J1.)

KommiekcooOpa3zoBaTenb yka3blBatOT mocieqHuMm. Eciu oH Bxo-
JTUT B COCTaB KAaTHOHA WJIM HEUTPAJIbHOTO KOMIUIEKCA, TO €My J1aeTCs
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PYCCKOE HA3BaHUE NAHHOTO 3JIeMEHTa. HenTpaibHbIM KOMIUIEKC 3aIlv-
CBhIBA€TCA MOJOOHO KaTUOHY, HO B UMEHUTEJILHOM IAJIEKE.

KoMImieKkCHbIE aHMOH 3alMChIBAETCS AHAJIOTMYHO HA3BAHUIO Ka-
THOHA, HO C J00aBiieHueM cyddukca -am, KOTOpbId 100aBIsAeTCs K Jjia-
TUHCKOMY Ha3BAaHUIO 3JIEMEHTAa-KOMIUIEKCOOOpa3oBarens. B HazBaHuu
KaTUOHA Y aHUOHA, €CJIM KOMILIEKCOO0pa30BaTeslb CIOCOOEH MPOSBIISTH
HECKOJIBKO CTEIMEHEW OKHCIICHHS, TO IOCJE €ro Ha3BaHUS B CKOOKax
pUMCKOil 1M(poil yKas3bIBalOT €ro CTENEHb OKHUCIEeHUs. B Ha3zBaHuuU
HEUTPaAJIbHOTO KOMILJIEKCAa 3TO OOBIYHO HE JEJaeTcs, T.K. U3 CaMoro
(hakTa HEUTPaATBHOCTH JIETKO OMPEACIIUTD C.0. KOMILIEKCOOOpa30BaTElIs.

Ilpumep 1. [lamb Hazéanus HUMCENpUBEOEHHLIM KOMNAEKCHLIM
COCOUHEHUAM. YKA3amb KA1acc coeounenus. Haumu 3apsa0 KomMniekcHo-
20 UOHA (KOMNIeKca), KOOPOUHAYUOHHOE YUCTO U 3apsi0 KOMNAEKCO00-
pasosamens. Ykazams ¢hoynkyuu 8cex uacmuy 6 KOMIJIEKCHOM COeOuHe-
HUU.

Hazpanue: XJIOPHJT XJIOpOIIeHTaaMMHUHILTATUHEI (1V)

Kiacc coenuuenus: CoJ1b ¢ KOMIUIEKCHBIM KaTHOHOM

3apsii KOMIUIEKCHOTO +3

MOHA

KoopaunamponHoe unc- |6

JI0

3apsii KoMIUIeKcooopa- | +4

30BaTesl

DYHKIIMY YaCTHUI] Pt™ - koMIIeKco06pa3oBaTelp, 5 MOIEKyI
aMMHUaKa 4 1 XJOpuI-UOH —JIMTaHdbl, 3
XJIOPUJ-MOHA - BHENIH:S cepa

3aps1 KOMIIEKCHOTO MOHA PaBEH MO BEIMYMHE M MPOTHBOIIOIO-
’KEH I10 3HAKY 3apsjly MOHOB BHEIIHEW cephl, BO BHEIIHEN cdepe TaH-
HOTO KOMIUIEKCA TPH XJOPHJ HMOHA, WX CYMMAapHBIM 3apsa paBeH -3,
3HAYUT 3apsiji KOMIUIEKCHOIO MOHA paBeH +3.

KoopanHaIlmoHHOE YMCI0 CUYUTACTCS IO KOJWYCSCTBY JIMTAHJI M UX
JEHTAHTHOCTH,TO €CTh SIBJSIETCA CYMMOM BCEX CBsI3€H JIuraH1.B naHHOM
KOMIIJICKCHOM COSIMHEHHUH IIECTh JIMTAHJI, BCE OHU MOHOJICHTAHTHIC.
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3apsT KOMILIEKCOOOpa30oBaTelis ONMPEACIICTCS ¢ YUYETOM 3apsIOB
JUTAHJIOB ¥ B CYMME C HUMH PaBEH 3apsay KOMIUIEKCHOTO HoHa. B
naHHoM coeauHeHun:X+(-1)+5-0 = -3;x= +4.

6) [COOH (N H3)2(H20)3]OH—

HazBanwue: TUIPOKCHU] TUIPOKCOIMAaMMUHTPUAKBAKO-
oambta (I1)

Kiacc coeqnuenus: KOMIUIEKCHOE OCHOBAHHUE

3apsi]i KOMILUIEKCHOTO 1+

HOHa

KoopauHanroHHOe Ync-
JI0

6 (6 MOHOACHTAHTHBIX JIUTAHJIOB)

3apsii KOMIUIEKCO00pa-
30BaTesl

+2 X+(-D)+2:0+30=1)

DYHKIMA YaCTHUI]

Co ** - kommIekcoo6pasoBarens, 1 THapo-
KCHUI-UOH, 2 MOJICKYJIbI aMMHaKa u 3 MoJie-
KYJIbI BOJIBI - JINTAHIBI, 1 THAPOKCUA-UOH BO
BHEIIHEHN cepe

B) [CrCl3(NH;)s]

HazBanue:

Tpuxnoporpuammuaxpoma (111)

Kiacc coenunenns:

HEUTPaAJIbHBIN KOMIIJIEKC

3aps KOMIUIEKCHOTO
MOHA

0

KoopauHaimoHHoe Yurc-
JI0

6 (6 MOHOJEHTAHTHBIX JINTAHJIOB)

3apsii KOMIUIEKCO00pa-
30BaTens

+3 (X +(-1)3+3-0=0)

OYHKIMA YaCTHUI]

3+
Cr™ - koMIUIeKCcOo0Opa3oBaTesb. 3 HOHA
XJIopa U 3 MOJIEKYJIbl aMMHUaKa — JIMTaH/IbI,
BHEIIIHEU cephl HET

r) Fes[Fe(CN)e]—

HazBanue:

rekcarmanodeppar (I11) xemesa (I1)

Kiacc coennaenns:

COJIb C KOMIIJICKCHBIM aHNOHOM

3apsiJi KOMILUIEKCHOTO
15(0)

3-
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KoopaunaimoHHoe 4uc-
J10

6 (6 MOHOACHTAHTHBIX JIUTAHJIOB)

3aps KOMILUIEKCO0Opa-
30BaTens

3 (X +(-1)6=-3)

OYHKIMA YaCTHUI]

3+
Fe™ - xommiekcooOpazoBaTeib, 6 ITUaHKUI-
2
MIOHOB - JIUTaH/bl, 3 HoHa Fe™ Ha Kak/ple
JIBa KOMIUICKCHBIX MOHA - BHENTHSA cepa

1) KHo[Cr(NOy)e]

HazsBanue:

muruaporekcanutpuroxpomat (I1I) kanus

Knacc coenqnnenus:

KHucJiasa CoJib ¢ KOMIINIEKCHBIM aHUOHOM

3apsi]i KOMILUIEKCHOTO
MOHA

3-

KoopaunanroHHOE Ync-
JI0

6 (6 MOHOACHTAHTHBIX JIUTAHJIOB)

3apsii KOMIUIEKCO00pa-
30BaTesl

+3 (X +(-1)6 = -3)

OYHKIMA YaCTHUI]

3+
Cr™ - koMmIIekcoobpa3zoBareib, 6 HUTPUT-
MOHOB - JIUTaH[bI, | MOH KaJius U 2 MOHA BO-
nopoJia (MpoToHa) BO BHEITHEN cdepe

YCTOMYUBOCTb KOMIUIEKCHBIX COEJJMHEHU

KomrmekcHble COeIMHEHHs] HCCOLMUPYIOT B PAcTBOpaxX Kak
CUJIbHBIE AJIEKTPOJIUTHI Ha MOHBI BHEIIHEN cephbl U BHYTPEHHIOKO ce-
py. OTO - MepBHYHAA JMCCONMMANUAKOMIUICKCHBIX coenuHeHui. OHa
MPOTEKAET OJAHOCTYIIEHYATO U HEOOPATUMO.

Ilpumep 2. CoctaBbTe YpaBHEHUS IEPBUYHOM JUCCOLIMAIIUN KOM-
wiekcHbIX coeuHeHn: [CU(NH3)4]SO4;Ko[ZN(CN)4).

Pemienue.

[Cu(NH3)4]SO,[CerfiNH3), 1% + SO,”
Ko[Zn(CN))] — 2K" + [Zn(CN)d]*

KomrmiekcHbie MOHBI, B CBOIO OYepEe/lb, TUCCOIUUPYIOT Kak cia-
Obl€ DJIEKTPOJUTHI, MHOTOCTYIIEHUYATO U 00paTUMoO. DTO - 6mopu4Has
OuUCCOUUAUUAKOMILICKCHBIX NOHOB.
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Ilpumep 3. Hamuiure ypaBHCHMS JHUCCOIMAIIMH KOMILJICKCHOTO
nona [Zn(CN),J*. CocraBbTe BBIpaXKCHHE KOHCTAHTHI HECTOMKOCTH
JAHHOT'O MOHA.

Pemenue.

[Zn(CN).]* < [Zn(CN)s] + CN'ky

[Zn(CN)s] =[Zn(CN),] + CN'k;

[Zn(CN),] <>[Zn(CN)]" + CNk3

[Zn(CN)]"&Zn*" + CNk,

[ZN(CN),]*—>Zn*" + 4CN'Kyeer

Koncmanma necmoiikocmu (Kuecm)' KOHCTaHTa CYMMapHOﬁ pe-
dAKOMK Jucconuanmmu KOMIIJIEKCHOI'O HOHA. Omna paBHA IIPOU3BCACHUIO
KOHCTAHT CTYIICHYATBIX )II/ICCOI_[I/IaI_II/IfII

KHeCT:kl'kZ'k3'k4(1)

B cootBercTBHH C YPaBHCHHECM PABHOBCCHA CYMMapHOﬁ pC€aKunuu
AUCCONHAIINKY KOMINICKCA KOHCTAHTY HECTOMKOCTH MOKHO BbIPpA3UTH
YPaBHCHUCM:

a(Zn*")-a (CN~ (2)
HHEL"I.’ = 2—.
a ([Zn{CN).]" ]
I7l€ @ — AKTUBHOCTH (AKTUBHBIE KOHIIEHTPALIMH ), MOJIb/JI.
BmecTo akTHMBHOCTEW 11 pa30aBJIEHHBIX PAacTBOPOB MOYKHO HC-
[10JIb30BAaTh MOJIAPHBIC KOHIIEHTPALIUN:
_c@n)-c(cN (3)
B 2—,
C ([Zn(CN)]*

3HaYCHUS KOHCTAHT HECTOMKOCTH HEKOTOPBIX KOMILICKCHBIX HO-
HOB MIPUBEACHEBI B MPUIOKEHUH. YeM MEHbIIIe KOHCTAHTAa HECTOMKOCTH
KOMILIEKCA, TEM IIPOYHEE KOMILICKC, TEM MCHBIIIE KOHIIEHTPALIKS B pac-
TBOPE IIPOCTHIX HOHOB, 00PA3YIOIIUXCS [IPH TUCCOLMAIINN KOMILIEKCA.

Jliis peieHus 3a7a4 0 ONPEAeICHUI0 KOHICHTPAIUd HOHOB, 00-
PasyIOIIMXCS MPH AUCCOLHALIMKE KOMILICKCA, UCIOIb3YETCS ypaBHEHUE
(3).

Ilpumep 4

Boituuciums konyenmpayuio uonosé cepeopa ¢ 0, 05 M pacmesope
K[AQ(CN),/, cooeporcawem, kpome moeo, 0,01 monv/n KCN.
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Pewienue. 113 npunoxenus 1 HaxoauM, 4TO KOHCTAaHTAa HECTOMKO-
ctu mona [Ag(CN),]” cocrasmser 1'110%. Bropuunas auccoumamus
KOMIIJIEKCHOTO HOHa NpoTekaeT no ypaBHeHHIO[Ag(CN),] —Ag +2CN’

VYpaBHenue (3) U1l JTaHHOTO CJIy4asi UMeeT BHI.

K C@g)-ceny
“t = 7T ([Ag(CN);] )

Ecnu paBHOBeCHasi KOHIIEHTpAIMsi MOHOB cepedpa o0ycioBjeHa
TOJIBKO JUCCOITAIIEH KOMIJIEKCa, paBHOBECHAsI KOHIICHTPAIMS WOHOB
CN’" cxnageiBaeTcs us JIBYX YacTeu: )

Con = Cen'(13 KCN) + C oy (13 [AG(CN)2]).

B mpucyrctBun n3beitka nonoB CN', co3naBaemMoro B pe3ysbrare
muccormanun KCN (KoTopyro MOXXHO CUMTaTh IOJIHOW), PaBHOBECHE
IHUCCOLIMAIMY KOMILIEKCA CMEIIEHO BJIEBO HACTOJLKO, YTO C"\ «C'en.
KomnuectBom nonoB CN’, 00pa3yroniuxcs mpu BTOPUIHOM JTMCCOITHA-
1uu komiuiekcHoro noHa [Ag(CN),]” moxHo mpenedpeun, To ecthb Cen
= 0,01 monn/mn.

PaBHOBecHas koHIeHTpalusa koMiuiekcHbIX HoHOB [AQ(CN),] 06-
pa3yeTcs U3 MOHOB, IMOCTYHAOIINX IIPH IMEPBUYHON JUCCOITHAIINNA KOM-
TUIEKCHOTO COENUHEHMS, KOTOPYIO MOXHO cuutaTh MoTHOH (C'iagienyz )
32 BBIUCTOM HOHOB, pACIABIIUXCSH TPH BTOPUYHON JHCCOLMAITUN
C"ragenyar > T0 ectbCragienzr = Clragiemar - Cagenar -

ITo Toi1 ke npuuuHe (paBHOBECHUE TUCCOLUAIIMA KOMILIEKCA CHJIb-
HO cMeleHo BieBO) C'iageny2i « Cliagienyz] ¥ paBHOBECHASI KOHLIEHTpA-
Usl KOMIUIEKCHBIX MOHOB Ciagcny2] MOXKET OBbITh MpHUpaBHEHA OOLIEH
KOHIIEHTpaluu KoMiuiekcHou comu (0,05 monb/im). Otcrona,

C (Ag™)-001° g
0,05 N

Chag' = 510" moms/m.

Ilpumep 5. B 11 0,1 M pacmsopa [AQ(NH3),JNOz coodeporcumes
oonoanumenvro 1 monv ammuaxa. Ilpouszoiioem nu evinaderue ocaoxa
AQCl, eciu oobasums 6 smom pacmeop 1,5 2KCI?

Pemenune. 3amadya cocTouT W3 ABYX 4YacTeud. Bo-mepBhiX, Hamo
HaWTH KOHIEHTpaImio noHoM AQ™ B maHHOM pacTBope. Perenue 3Toi
3aJlayy 3aJI0’)KEHO B TpebIayIneM npuMepe. [1o Metoanke, n3mokeHHON
B MpUMepe 3, pacCUUTaeM, 4TO KOHIICHTpAIUs HOHOB cepedpa B MPHUBE-
nernoM pactope: Cag = 9,3 10°° moub/.
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JI71s1 OJIHOTO pelIeHus 3a/1a4v HAJI0 PACCUUTATh MOJISIPHYIO KOH-
neHTpanuo MoHOB Cl, HalWTH NPOU3BEICHUE KOHIICHTPAIMKA WOHOB
Ag+ u Cl u cpaBHuUTh ero ¢ 1Py Ecin mpon3Benenne koHueHTpanum
Oynet npeBbiaTh [1Paqc), OCa0K BBIIAAET.

N3 tabauupsl 2 HaxoguMm, 4To [IPagc = 1,8'10'10.PacchTaeM MO-
naspHyto koHreHTpanuto noHoB Cl (C¢) B pactBope:

Ccl = Me /Mcy -V(Moman/m).

Macca nonos xjopa Mgy B 1,5 r conu KCI cocTaBnsier:

Mc = 1,5 M¢/ Mge = 1,5 35,5/(39,1 + 35,5) = 0,71 r. Otcrona
Cc = 0.71/355 1 = 0,02 momnw/n. IIpon3BeaeHrne MOJSIPHBIX KOHIICH-
tpatmii novos Ag* u CI cocrasnser: 9,3 100,02 = 1.8 10", uro He
npepbimaer Benmuuny I1P. CnenoBarensHo, BemaacHue ocaaka AgCl B
JAHHOM PacTBOPE HE MPOU3OMUJIET.

JIBOVHBIE COJIN

JIBOMHBIMM COJIIMM Ha3bIBAIOTCSI COEAWHEHUS, TOTPAHUYHBIE
MEXy KOMIUIEKCHBIMU W OOBIYHBIMHM COJISIMU. B Takux coenuHEHUsIX
CBSI3M MEX]y KOMILJIEKCOOOpa3oBarTelieM U JIMTaHAaMU UMEIOT B 0O0JIb-
IE€W WJIM MEHBIIENW CTEIIEHU MOHHBIN Xapaktep. /[ Takux coeTMHEHUN
JTOMyCTUMBI 00€ (hOpMBbI HANMCaHUS: a) B BUJIE JBOWHBIX CoJiei; 0) B
BHUJIE€ KOMILUICKCHBIX COCTMHCHUM.

HaanMep, [KA].(SO4 )2] "12H,0 = KZSO4'A12(SO4)3' 24H,0;
KQ[CUC|4] 2H,0 = 2KC|CUC|2 2H,0.

JIBOMHBIE COJIM OTJIMYAKOTCS OT UCTUHHBIX KOMILUIEKCHBIX COJIEH
JWIIb CTENEHBIO JUCCOLMAIMU KOMIUIEKCHOTO HOHA: y MEPBBIX OHA
MPAKTUYECKU IOJIHAS, Y BTOPBIX - He3HAuuTeNbHasA. s NIBOMHBIX CO-
Jiel XapakTepHbl O0IbIINE 3HAUCHHSI KOHCTAHT HECTOMKOCTH.

K,[CuCl,] - 2H,0 « 2K* + [CuCl,]* + 2H,0

O6pasyromuiics KoMuiekcHslit HoH [CUCI,]* ycroitanB ToBKO B
KOHIICHTPUPOBAHHBIX paCTBog)ax 1 €ro K eer IPM KOMHATHOW TEMIIEpA-
Type Bepakaercs:Kyeer = [CU**] " [CI] / [CuCly]* =2 10°

Jlnst cpaBreHES: Kyeer [CU(NH3)a]* = 2 10", uro Ha msite mopsia-
KOB Hmke. Takum 00pa3oM, B BOJAHBIX PACTBOpPAx JBOWHBIC COJIM MPaK-
TUYECKHU MOJTHOCTHIO PACIaIal0TCA Ha OT/ICIbHBIE HOHBI.

CuCl, 2KCl«2K*+ Cu** + 6CI
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BOITPOCHI JJIs1 CAMOITPOBEPKUA
1. Kakue coemuHEHUs HA3bIBAIOTCS KOMILUIEKCHBIMU? 3 Kakux vac-
TEU COCTOST 3TU COCAUHECHUS?
2.  Kak ompenenuTs 3apsija KOMIDIEKCHOTO HOHA? 3apsis] KOMILIEKCO-
oOpasoBatens? Kakue yacTuibl MOTYT BBICTYIIaThb B KAadeCTBE LICH-
TpaJbpHOro atoma?
3.  Uto takoe aeHTanTHOCTH? KoopauHarmonHoe yncio? MoxeT u
KOOPJAMHAIIMOHHOE YHUCJI0 OBITh 0OJIbIlle KoauyecTBa jauranaoB? Iloue-
My?
4, Kak BemyTr cebsi B pacTBOpe KOMIUIEKCHBIE coeauHeHus? Kowm-
MIJIEKCHBIE UOHBI?
5.  Uro mpexncrapisier coboil koHcTaHTa HecTorkocTu? Kak oHa cBs-
3aHa C YCTOMYMBOCTBIO COCTMHEHMUS ?
6. Kakue coenrHeHUs HA3bIBAIOTCS JTBOMHBIMH COJISIMU?
/. MoOXHO M JBOWHBIE COJM OTHECTH K KJIACCY KOMILJIEKCHBIX CO-
enuHennit? [louemy?

JIABOPATOPHAS PABOTA
Omneit 1. Honyuenue mempaiiodosucmymama Kaaus

Breinonnenue oneita. B mpoOupky ¢ 3-4 kamisiMu pacTBopa HUT-
pata Bucmyta (1) mpubapistoT nmo kamasam 0,5 H. pacTBOp Hoauaa Ka-
JUsl 10 BhINAJEHUS TEMHO-Oyporo ocajka Hoauaa BUCMYTa. 3aTEM pac-
TBOPUTH ATOT OCAJIOK B U30BITKE pacTBOpa o1 1a Kajusl.

KaxkoB 11BeT nomydeHHoro pactsopa? MoxeT ju 3Ta okpacka o0y-
ciauBathes mpucyrerBueM nonoB K, I, Bi** 2 Kakoii u3 HoHOB Mo-
XKeT OBbITh KOMIUIEKcOooOpazoBareneM? C KaKMMU JIMTAHJaMH OH MOT
o0paszoBaTh B JAHHOM PacTBOPE CJIOKHBIN HOH?

3anuch JIAHHBIX ONbITA. 3HAsl, YTO COCTAB MOJYYEHHOTO COEIUHE-
HUS BBIpaXkaercs smmupuieckoi opmyioit Kl Bils, HamucaTh ero xo-
opJvHaIMOHHYIO0 (hopmyny. HamucaTts ypaBHEeHUE peakiuii: oOpa3oBa-
HUS MOJIMIa BUCMYTa, B3aUMOJICMCTBHE MOAMAa BUCMYTa C U30BITKOM
noauna kanvs. Hammcate ypaBHEHMS BJIEKTPOJMTHYECKOW JTHCCOLHA-
[IUY MOJYYEHHOTO KOMIUIEKCHOTO COeAMHEHHUS (B MOJICKYJSIPHOM M MO-
JEKYJAPHO - HOHHOM BU/IE).
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Onwvim 2. Honyueuue AMMUAYHO20 KOMNTIEKCHO20 COCOUHECHUS HU-
KeJjiA

Beinmonnaenre onbiTa. Ilomyunth ocamok ruapokcuaa Hukens (1),
BHecsl B poOupKy 3-4 karmum pactBopa cynbgara Hukens (1) u takoi
&e 00beM pacTtBopa ruapokcuaa Hatpus. llomockoi (uiIbTpoBaIbLHON
OyMaru yaaJuTh XUAKYIO (a3y.

K ocagky no6aButh 5-6 kamnenb 25%-HOro pacTBOpa aMMHaka J0
pacTBopeHus ruapokcuaa Hukens (11).

CpaBHuTh OKpacky moHOB Ni°* B pacTBope cympdara HEKEIs ¢
OKpacKoW MOJIydeHHOro pactBopa. [IpucyrcTBHEM KakuX HOHOB 00y-
CJIOBJIEHA OKpacKa pacTBopa?

3anuch AaHHBIX onbiTa. HanucaTts ypaBHeHUs peakuuii o0pa3oBa-
Hus Tuapokcuaa Hukens (1), B3auMoaelcTBUS THUAPOKCHIA HUKEIS C
aMMHAKOM M YpaBHEHHE 3JIEKTPOJIUTHYECKOM AHccoLMalu o0pa3o-
BaBIIIETOCS KOMIIEKCHOTO OCHOBAaHUS (KOOPAMHALIMOHHOE YMCIIO HUKE-
7Sl IPUHSTH PaBHBIM ecTr). Kakoe ocHOBaHuUE siBsieTCs 00Jee CUlb-
HBbIM, JUTUAPOKCHUJ HUKEJS WIA COOTBETCTBYIOUIEE KOMIUIEKCHOE CO-
equaenue? [louemy?

Onwvim 3. Okucnenue 2ekcayuanogeppama (11) kanus

Brinonnenue onbita. [lomectuth B mpoOupky 4-5 Kamnenb pacTBO-
pa epMaHraHaTta KaJus, MOJAKUCIUTh 2H. CEPHOUN KUCIOTON U J0OAaBUTH
o KariaM pacTBop rekcanuanodeppara (1) kanus 1o odbeciBeunBanus
pacTBopa.

3anuch JIaHHBIX omnbITa. Hamucath ypaBHEHUE pEaAKIUU, YUUTHI-
Basi, uto komriuiekc xkene3a (lll) obpasyercs ¢ Tem ke KOOpAUMHAIMOH-
HBIM YHUCJIOM, a TIEpMaHraHaT KaJiusl B CEPHOKHCIION Cpejieé BOCCTAHAB-
auBaeTcs 1o cynbdara mapranma (l1).

Onoim 4. /luccouyuauus 060iiHbIX co1ell

Beinonnenue onbita. BHecTn B nmpobupky 3 karuu cyibdara Xpo-
ma (Il) u nobGaBbTe 2 Kamau 2 H. pacTBopa IIEIOYU. BbImagaroniuii
ocaaok ruapokcuaa xpoma (1) amdorepen u pactBopuTcs, eciu 100a-
BUTH €I11€ HECKOJIbKO Karelb MIeT0YH.

CnenaiiTe Takoil kK€ OMBIT C PacTBOPOM CyJiibdara Kaaus-Xxpoma
(L) - xpomo-kanmueBbix kBacoB K[Cr(SO,),] - 12H,0, npencrarisio-
KX co0oi aABoiHYI0 coib - KySOy4 Cry(S0O4)s 12H,0
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Brimagaer mu B 3TOoM citydae ocanok? PacTBopsercs i OH B HU3-
OBITKE I1IEJI0OUU?

[IpoBepbTe B HOBBIX MOPIUSAX Cylb(aTa XpoMa U pacTBOpa KBac-
OB Hamane noHoB SO,%, 106aBIISS pACTBOP XJIOPH/A OapHsL.

3anuch JIaHHBIX ONBITA. Y YUTHIBASI PE3YNIbTATHI OIBITA, HATTUIIIATE
ypaBHEHHE JHUCCOILMAIMNA XPOMO-KAJIMEBBIX KBAacIOB B pactBope. U3
KaKuX JIByX COJIEW MOXKHO TOJIYYHTh ATH KBacipl? Kakue monsl oOpa-
3YIOTCSI IPU JUCCOIIMAIIMM TTPOCTHIX COJEH?

Chopmynupyite OOITHOCTh U pa3Inynue MEXKY ABOMHBIMHU COJISI-
MU ¥ KOMITJICKCHBIMH COSTUHCHUSIMHU.

WHJIMBUIY AJbHBIE 3ATAHUS

3ananue 1
CocTaBbTe KOOPAMHALIMOHHYIO (POPMYITY KOMIUIEKCHOTO COCIMHEHHS .

a)KZSO4-Cr2(SO4)3 JI) 2KNO,-HNO, 'Cf(NOg)g
6)PtCl,3NH, M)Fe(CN); -KCN -2HCN
B)PtCl, 3NH; H)Fe(CN), 2KCN -2HCN
r)KCI - PtCl,NH, 0)Hgl, 2K
H)S|F42HF H)COC|34NH3 ‘H,O
e) ZBa(OH)2 4H,0 p)CrCI32NH3 ‘4H,0
3)Ba(OH), -Zn(OH), 1)Co(OH)s-KOH 2H,0
I/I)COC|2'2NH3 -2H,0 y) NaZSO4'Ti2(SO4)3
K)COCIzNHg 4H,0 (l))NH4C1 ‘BiCl;

3ananue 2

1. [IpuBecTr Ha3BaHUS KOMILUIEKCHBIX COEIMHEHHM. YKa3aTh KJIAcC CO-
eIUHEHUs (OCHOBAHUS, COJIU U T.J.) U (YHKIIMU BCEX YACTHI] B KOM-
MJIEKCHOM COEUHECHUMU.

2. OnpenenuTh BEIMYMHY U 3HAK 3apsa KOMIUIEKCHBIX HOHOB (KOM-
IIJIEKCOB).

3. Haiftu 3apsi u KOOpAUHAIIMOHHOE YHCIIO KOMITJIEKCO00pa30oBaTelsi.

a)[CrCly(H20),(NH3)2JCl | [Pt(CN)2(NHa)] K[AQ(CN),]

6)[Pd(CN),(NH3),] Na[ZnFs] [Ag(NH5),]NO;

B) [CU(CN)2 (N H3)2] K[Cr(NOZ)4(H20)2] [Cd(N Hq)4-|C|7
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) [Cu(NH3)3(SCN)]OH [CrBrs(H,0),] Ko[Cdly]

1)[Sn(H20)e] (OH), [PtCl4(NHz),] Na,[Hgls]

e)[Co(CN),(H20)4] [PtCl3(NH;)3]Cl K,[Hg(SCN),]

K)[Cr(H,0)6]C13 [CoCl>(NH3)4] [Fe(SCN)](OH),

3) [Cd(NH3)s](OH), [CrCl(NH3)4]Cl Ks[Fe(CN)e]

1) (NH4)2[H9(SCN),] [Cr(CNa)s(NHs)s] | Ba[Zn(CN),]

K) [CrCl1,(H20)2(NHs)2]Cl | [MNnSO,(H20)4] [Zn(NH5),](OH),

J'I) [CO(NOz)g(NHg)g] [Cr(NH3)4(H20)g]CI3 Na;[Zn(CN)4]

M) [Ni(NH3)6]SO4 [CrCl3(NH3)2(H,0)] | Ko[NI(CN),]

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

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

) Nas[AI(OH)e] [PtCI(NHs),] K2[Cd(CN)4]

1) K[PtCls(NHs)] [MN(SCN)»(NHa)a] | Ks[CU(CN).]

¢) H[AU(CN),] [CoCly(NH3)3(H20)] | [Cu(NH;)4](OH),

1) [Cr(CN),(NH3)4]ClI [PtCl4(NH3)] Na[Cd(NHs)4]

y) Ko[AG(CN)s] [MnSO,(NHs)4] Ko[Cd(NH3)e]

(1)) [CrCIZ(H20)4]CI [MnSO4(NH3)4] H?[Cd(CN)41
3ananme 2

1. Ins Tex e KOMIUIEKCHBIX COE€IUHEHMM (CM. 3ajaHue 1) Hamucarthb
YPABHEHUE TEPBUYHOM JHCCOLMALMA KOMIUIEKCHOTO COEAWHEHUS Ha
KOMILIEKCHBIN MOH ¥ MOH(bI) BHEITHEN cephl.

2. Kakue 13 KOMIUIEKCHBIX COCIMHEHUM U3 Ballero Habopa He OyayT
SABJISATHCS DIEKTPOJIUTAMU ]

3. JIJIsi KOMIUJIEKCHOTO MOHA W3 MOJYEPKHYTOTO COCIUHEHUS HalKCaTh
YpaBHEHHS BTOPUYHOW JUCCOLMALIMU MO Ka)XIO0M U3 CTYIIEHEH, UTOTO-
BbI€ YPAaBHEHUS JTUCCOLMALIMM W BBIPAXKECHUS JJIsI KOHCTAHT HECTOMKO-
cth Koot

3ananue 3
1. Haiitu no cripaBouHuKyY (mpuioxenue 1) sHaueHUst Kiee; 111 KOM-
MJICKCHOTO MOHAa W3 MOJYEPKHYTOTO COCIMHEHMsS B BaileM Habope, a
TaKXe JIJI1 NOAYEPKHYThIX COEAMHEHUN U3 MPEAbIIYIIErO U CIIEIYOIIe-
ro HaOOpPOB (10 BEPTHUKAJIH).
2. OTMeYeHHBIE TaKUM 00pa30M 3 KOMIUIEKCHBIX MOHA PACIIONOXKHUTH B
MOPSKE NOBBIIIEHUS UX YCTOWYUBOCTH B BOJAHBIX PACTBOPAX.




18

3ananue 4

Breruncaute KoHneHtpamuoo uoHoB Ag B 0,1 M pacrtBope
[AQ(NH3),]NO3, conepxkarniem B u3obiTke 1 Moian/n NHa.

Beruucnure  KOHUEHTpauui0  HWOHOB  kaamus B 0,1 M
pactBopeK,[Cd(CN)4], conepxkariem, kpome Toro, 6,5 r/am KCN.

Haiitn maccy cepebpa, Haxomsmierocs: B Buae noros B 0,5 1 0,1 M
pacTtBopa Au(Tuocyibdaro)apreHrara HaTpus,CoJIepKalleM, KpoMe
toro, 0,1 Mosb/a THOCYNIB(aTa HATPUSI.

PaccuuTaTh KOHIIEHTpAIHMIO HOHOB InHKa B 0,1 M
pactBope [ZN(NH3)4]Cls.

KomurmentparmoZn® B 0,01 M pactsope [Zn(NH3)4](NO3),, conep-
KaIeM 2 MOJIb/JI H30BLITOYHOrO aMMHaKa

KakoBa koHnenTpanus noros prytd B 0,05 M pactBopeK;[Hgl4],
coaepkarieM, kpome Toro, 0,01 momsa KI?

KakoBa koHnentpaiusa nonoB meau B 0,05 M pactBope
K3[Cu(CN)4], conepkarem, kpome toro, 0,05 monst KCN?

KakoBa KoHIIeHTpaI¥s HOHOB KaJIus 1 HOHOB cepedpa B 0,02 M
pacteope Ko[Ag(CN);]? Koucranta Hectoiikoctu nona [Ag(CN)s]*
cocraBJirsteT 2,81 0%,

KoucranTa Hecroiikoctn nona [Cd(CN)4]“ cocramser 7,8-107.
Beruucnuts koHIIEHTpanyo HOHOB kKaamus B 0,1 M pacTtBope
K2[Cd(CN)4], conepxamem B u3oniTke 0,1 Mmos KCN B muTpe pac-
TBOpA.

Koncranra Hectoiikoct nona [Ag(CN),] cocrasmser 1,4:107.
Brraucinth KoHIIEHTpalnio HoHOB cepedpa B 0,05 M pactBopa
K[AgQ(CN),], conepxkamem, kpome Toro, 0,01 mors KCNpacTBopa.

Koncranra HectoiikocT nona [Ag(S,03),]” cocrasmser 3,5:10™,
CKoJIbKO TpaMMOB cepedpa coaepkutcs B Bujie MoHoB B 1 10,1 M
pactBopa Nas[Ag(S;03),], conepxarem, Kpome TOro, 25 T
Na,S,03- SH,0.

KakoBa xonmenTpamnus noHoB cepedpa B 0,08 M pactBope
[Ag(NH3)2]NOs, conepsxkamiem, kpome Toro, 0,8 MOJIb aMMHaKa.

KakoBa koHnenTpanus nonoB meau B 0,05 M pactBope
K5[Cu(CN)4]?

Konmnentpamuio nonoB NO3; monoB cepedpa B 0,01 M pactBope
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[Ag(NH3),]NO;

n | KakoBa xoHieHTpanus noHoB cepeopa B 0,05 M
pactBopeK,[Ag(CN)s], conepxkarmiem, kpome Toro, 0,05 Mo
KCN? 2KOHCTaHTa necroiikoctu nona [Ag(CN);]* cocrasisier
2,810

p | KakoBa koHuenTpanusa nonoB Hukens B 0,01 M pactBope
[Ni(NH3)6]SO4?

¢ | KakoBa konuenTpanus noHoB xene3a B 0,05 M pactBope
K3[F€(CN)6]')

T | KakoBa konuentpauus nonoB Hukena B 0,01 M pactBope
[Ni(NH3)s]SO4, coneprkariero taxxe 17r aMmuaka B 1 TuTpe 3TOrO
pactBOpa?

y | KakoBa konuentpaus nonos xene3a B 0,05 M pactBope
Ks[Fe(CN)¢], conepxkarniero Takxke 065 KCN B 100 Mt aToro pac-
TBOpa?

¢ | KakoBbI KOHIIEHTpaIMH HOHOB Kaus 1 cepedpa B 0,01 M pactBope
K3[AQ(S204)]?
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[Tpunoxenue 1

KoHcTaHTBI HeCTOMKOCTH HEKOTOPbIX KOMIUVIECKCHbBIX MOHOB

KoMmmiekcHbIi Kicer Kommiaekc- Kieer
HOH HbIH HOH
[Ag(CN),] 110" | [Fe(SCN)]* 5107
[Ag(NH3),]" | 710° [Fe(CN)e]™ 110
[Ag(Sngs)]S' 1'107'13 [Hg(SgN)dZ' 1'10'22
[Cdl,]~ 810 [Hgls]™ 110
[Cd(CN)4]22'+ 1-10'817 [Ni(C |\|)4]2'2 ] 3-10'196
Cd(NH ¥ 810 Zn(CN)4]™ 210
[[Cé(Nl_gl)G] 2+ 2.10-13 [ Z ( NI_)I4] 2+ . -10
3)4] - s [Zn(NH3)4] 410
[CU(CN)4]™ 510




