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1 .  K 500 MI paCTBOpa yKCyCHOi KHCJIOTI C KOHLeHTpaLHe 1 % (p = 1,000 r/CM') I106aBMJIH 
600 MJ1 BO/1I. K o s a r  = 1 , 7 4 1 0 .  KaK H3MeHHIOC 3HaeHMe pH pacTBopa? 

3. COeIMHeHHe A, BIHOIIIeeC HaCIIIIHHIM VFJIeBOJIODOIIOM, IIOIBCDFJIH KaTJIHTHHeCKOMy 

OKHCJIeHHIO. IIp TOM IIOJIVHeHO 2 IIpOJIyVKTa.: BTODHHHBI1 CIIHpT B H KeTOH C. KeTOH C B 

IIpHCVTCTBHM KaTaJIH3aTOpa OKMCJIMJIH a30THO KMCJIOTO. IIOyJIOC eJIMHCTBeHHoe 

coe[Hee D c o6uei dopwyno C«Ho04. Be1IeCTBO D Harpe C aueTaHrIpIOM, I1pH 

TOM IIOJIVHHJICH KeTOH E, yrIeKHcIi Ta3 M BOJIa. KeTOH5I C H E BIHOTCH TOMOJ1OTaMH, 

OTJIHHaOTC Ha OIHH aTOM yrepOIIa. IIpBeTe CTDyKTypHIe pOpMyJII H Ha3BaHMH 

coepHeHi A, B, C, D, E. 
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2. lOnITe IpOIIyKTI DeaKIHM IIO MCXOJIHBIM BeIIIeCTBaM. 

Ip paCTBOpeHHM MeTaIJIHHeCKOTO BICMyTa B DaCIJIaBJIeHHOM XJIOpJIe BHCMyTa(II) 

o6pa3yeTC HOBOe COeJIIHeHe (Z), coepKauee 83,48% BICMyTa no Macce. Ip 

4. BcMyT, Bi, oco6eHHO HTepeCHHi JIeMeHT. OH HaXOIIITC B VA IIOJIIpVIIIIe I1OJI I1By M 

JI0BHTIMH 9JIeMeHTaM: MILIIBIKOM H CypMO, a B 6-M IIeDHOJIe CD3y IIOCJIe TOKCHHHIX 

pTVTH, TaJIJIHH H CBHHLIa, H IIeDeI OIIaCHBIMH DJIHOaKTHBHBIMH IeMeHTaM nIepHoIHecKof 

Ta6IHLII. TeM He MeHee CaM MeTaJIJIHHeCKH BICMVT 6e3OIaCeH M CIOJI3OBaJICH, HaIpHMep, 

KaK aITeDHaTHBa CBHHLIy B DI6OIOBHIX IDy3HJIaX HJIM OXOTHMe JIp06. 

peHTTeHOCTDVKTVDHOM aHaJIH3e Z O6HapyKeHO, HTO OTHOCHTeJIBHa pOpMyJIHa Macca 

1eMeHTapHOii eK paBHa 6008,12 a.e.M. 

- Paccraire MIIHpHHeCKyIO pOpMyJIy COeIHeH Z. Paccraire IOI1Hy0 pOpMy1y 

1eMeHTapHOi eKH. 

HcCneOBaHHe CTpyKTVDI KDHCTaJIJIa C IIOMOIIIBIO DeHTTeHOBCKX J1ye IOKa3IBaeT, TO BCe 

aTOMI XJIOpa HaXOU1TC B IIOIICTpyKTypax c bopMyno [BiCls]' n [BiCls]", re l m 

3apJII THX JparMeHTOB. ATOMI BHCMVTa, He BXOJUHIIIMe B COCTaB IIBVX XJIOpCOIIDKaIIIHX 

HOHOB, HaXOIIHTC B COCTaBe JIByX HIIeHTHHHIX KaTHOHOB [Bi]". 

IHpenon1ara, TO KaII aTOM Bi MeeT CTeIIeHE OKHCJIeHI +3, a KaII aTOM XI0pa I, 

paccTare 3HaeH 3ap108 l m. 

-VuMTBIBaH IIOJIHVO bOpMyJIy COeIIHeHi, COIepKaIxc B eMeHTapHOi eixe, 
3anure dopMy1y COeJIIe Z B BHe (Bi,)(BiCls)~(BiCls)». 

KaxoBa dopMyna oa [Bi,]", BK1Oa1 3ap21? 

- 3anITe ypaBHeHHe peaKIMM, IIpOTeKaOIIIe IIDH DaCTBODeHHH MeTaJIJIHHeCKOTO BICMyTa B 

paCnJaBJeHHOM XIOpHIIe BHCMyTa(III) c 06pa3OBaHMeM COeJIHHeHH Z. 

EC JI06aBJ1HT K DaCTBODY XJIOpHJIa BHCMyTa(II) HOIIMII Ka1HH, BHaHanIe BInaaeT 0Can10K, a 

3aTeM DaCTBOD BHOBB CTaHOBHTCH TOMOTeHHIM. 

HanIITe ypaBHeHH B3aMMOIIeiCTBIH XJIOpHJIa BHCMyTa(II) Cc HOJIHJIOM Ka1HH. 



5. H3IeJIIH I3 IIJIaCTHKa OKpyKaOT HaC IIOBCeMeCTHO. OHaKO 3aaCTyIO CBOCTBa HHCTOTO 

IIOJIIMepa He COOTBTCTBVOT IIOTpeOHTeJIBCKHM TDe6OBaHMHM, OCO6eHHO B IIJIaHe TH6KOCTH H 

1aCTHHHOCTH, TOTJIa B HHX IIO6aBJIHOT BCIIOMOTaTOJIHIe BeIIIeCTBa, TaK Ha3IBaeMIe 

IIJICTHbHKaTOpI. Ha cxeMe HKe IIDeICTaBJIeH CHHTe3 JIBVX IIOIVJIHDHIX IIJIaCTHpHKaTOpOB G 

I. HcxOHa peaKIMOHHa cMec nIpeICTaBIHeT CO6oi Ta3 C OTHOCHTOJIBHOi IIJIOTHOCTIO I1O 

BO3I1yXy paBoi 0,828. IHoJIHOe CKHTaHHe 200 Mn1 (IIpH H.y.) TOTO ra3a I1an10 0,524 r CO» 

0,214 r HO. HoMepHIe COeIMHeHHI A B IOJIyHaOT B CMeCH, IIDH TOM IO6OH5IX 

IIpOIIVKTOB He O@pa3yeTc. HO1yeHHBIe COeIHHeHH Da3I€1HOT H KaKJIOe O6pa6aTIBaOT 

paCTBOpOM THJIDOKCHJIa HaTpH, a 3aTeM TJIpHDVOT Ha HMKeIeBOM KaTa13aTOpe, I1O1ya 

KJIOHeBIe MHTeDMeJIHaTI IUIH CHHTe3a IIJIaCTHJHKaTOpOB COeHHeHHe E (@c = 73,85 %, GH = 

13,85 %) c o e e n e  F  (@c = 65,75 %, = 12,33 %). KoHeHIe IIpOIIyKTEI G (@c 

74,6 %, G = 8,81 %) n I (cc = 67,1 %, GH = 10,49 %) MOryT 6IT IIOIyHeHEI C 

HCIOJI3OBaHHOM OJIHOTO TOTO Ke KaTaJ13aT0pa. 

IHpBeIMTe COCTaB MCXOJIHOrO Ta3a, OTBeT IIOITBeDIHTe paCHeTaMH. 

IIpBeIITe CTpyKTypHIe pOpMy.JII COeIHHeHHi A-I. 

KaKoi KaTaJ3aTOp MOKHO HCIIOJIE3OBaT JUIH IIOJIyHeHH G I? 

6. rnIeHJIIaMIHTeTpayKCyCHa KMCJOTa (3JITVK) Meer popMynry HCoHOgN. Con1I 

JITyK O6pa3yOT yCTOiHBIe KOMIIJIeKCHIe COeIHHeHH CO MHOTHMH MeTaIJIaMM B 

COOTHOIIIeHHH I : 1 .  Ha OCHOBaHIM TOTO baKTa IpeJIIOKTe He MeHee 5 CI1OCO6OB 

IIpaKTHeCKOTO IIpHMeHeHH ITVK ee cone~. JI ypo6cTBa 3an1CH ypaBHeHMi peaxi c 

yacreM [ITVK KCJIOTHif OCTaTOK COKpaIIaOT Io Y ,  bopMy.na [ITVK no1yaerc HAY. 
MoeKy.J1a [ITyK MOKeT KaK IIeIIpOTOHHpOBaTC I1O 4 CTyIIeHIM, TaK H IIDOTOHHpOBaTC I1O 
2 aT0MaM a30Ta, 06pa3y KaTMOHEI H;Y H , Y.  KOHCTaHTI KHCJIOTHO HOH3aLIHH KaTHOHa 
HY? cocTaBnOT: Koo = 1 ,5510';  Ko = 3 , 3 1 1 0 ;  K  =  1 , 0010;  K = 2 , 1 4 1 0 ;  K% = 
6 ,9210;  K, = 5,5010 JI» BOIHOTO pacTBOpa IITVK ( C =  0,1 Mo/IM'; pH(pacrBopa)= 

3,00) paccTaiTe paBHOBeCHBIe KOHLIeHTDaIIMH BCeX HaCTHII, COIICpKaIIIHX KHCJIOTHIi OCTaTOK 
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