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Jeeameulit Knacc

Pemienue 3agaun 9-1 (aBrop: I'apkyvan U.A.)

1. BeruncnuMm MOJISIpHYIO Maccy ocajika B, ncrosbs3ys MacCcoBYIO JTOJIIO Oapusi:
MB)=137,3/0,6959 = 197,3 r/mons.
Torga v(B) = 0,1 monb. Haiiném momnspHyto maccy aHuoHa coiu B:
197,3 — 137,3 = 60,0 r/monbs — CO3*", Torna B — BaCOs

KonnuectBo A 06110 V(A) = V/Vy, = (2,24 1)/(22,4 n/monw) = 0,1 mons = v(B).

becuperHblii ra3 A HeWTpaym3yercsi B LIEJTOYHOM PAacTBOpEe M 00pa3yeT aHWOH,
ocaknaronuii kak Ba?', tak u Ag', B Bune Genbix ocankos. OnHako, eciu Obl TazoM A
spisuicss CO,, u B pacrBope 1 Haxomancs tomsko CO3%, To ¢ cepeOpoM BhINAIO ObI
m(Ag,COs) = (0,1 momb)-(275,7 r/monb) =27,57T. BTOppIM  BEIIECTBOM B  OCaJKe
(«BTOpBIM OCaAJIKOM»), €ro macca paBHa 52,35 r — 27,57 r =24,78 1, MOxeT ObITh COJIb C
aHnoHOM (0003Ha4MM €ro Y), KOTOpBIM OCaKIAeT KATHOHBI cepedpa, HO HE OCaXIIaeT
KaTHOHBI Gapyst. Taknx aHHOHOB B Ta0nuIe pactBopumocty Hemuoro: OH -, Cl-, Br, I, S*.

[IpoBenem pacuer Ml HaXOXKICHUSI MOJISIPHOM Macchl annoHa Y. PaccMoTrpum
JIBA CITydas:
1) xorga aTo omHOBaNIEHTHBIN aHnoH Y U V(BTOporo ocajaka) = V(A) = 0,1 MoJb,
2) KorJia 3TO JIByXBaJleHTHbIA aHHOH Y U V(BTOpOro ocajaka) = 2v(A) = 0,2 mMoJb.

Ilepewuit cayuaii:

M(BToporo ocanka) = (52,35 r— 27,57 r)/(0,1 mons) = 247,8 r/mMmonb

M(Y) =247,8 r/monb — 107,9 r/monb = 139,9 r/mMoib — HET pelieHui;

M(Y) =247,8 v/monb — 215,7 v/monb = 32,1 r/monb — Ag,S.

Bmopou cayuaii:

M(BToporo ocanka) = (52,35 r— 27,57 r)/(0,2 mons) = 123,9 r/momnb

M(Y)=123,9 r/mons — 107,9 r/mons = 16 T/mMonb (coenuaeHne «AgO», OHO ke
Ag>0,, cyliecTByeT, OJHAKO HE COOTBETCTBYET CTENIEHU OKHUCIIEHUs cepedpa +1).

Takum o0Opa3zom A HeWTpanmu3yeTcs MENoubi0 ¢ oOpa3oBaHueM pacTBopa 1,
comepsxamero COs* u S*. TIpu stom v(CO3*") = v(S%), cenosarensro, A — COS,
cynbdokcup yrepona. Torma B — BaCOs;, Cu D — Ag,CO; u Ag,S. Tlouemy C —
3T0 uMeHHO Ag,COs, CTAaHOBUTCS SICHO M3 BTOPOM YacTU 3aJaud, B KOTOPOM

burypupyet Tonpko C, u ipu ToM cHoBa BeinagaeT Ag,CO:s.



Oxucngser A mpoctoe razoo0pazHoe BemectBo E. Bripaxennsie
OKHUCJIUTENIbHbIE CBOMCTBA M3 MPOCTHIX ra3000pa3HBIX BEIIECTB MPOSBISIOT TOIBKO
O,, F» u Cl,. Ilpu sTOM B TpOAyKTaxX OJDKHBI OOpa3oBaThCs TOJIBKO JBa
razoo0pasHbeix BemiecTBa. [lom 3TO yclioBHE HE MOAXOAUT XJIOP, TaK Kak IpHU
HOpMabHBIX ycnoBusax S;Cl, u SCl, — xuakoctu, a SCly - paznmaraercs. MoxHO
NPUNTH K IPABUILHOMY OTBETY U HE 3Has 3Toro. Eciu oOpaTuTh BHUMaHUE HA TOT
dakr, uto U3 pacrBopa 2, conepxamiero CO;>” M ele OIUH aHWOH, BHIAJAIOT JABa
ocajika ¢ bapreM U OJJuH ¢ cepeOpoM. 3HAYUT, HY>KEH aHUOH, OCAXKIAIOIINI Oapui,
HO HE ocaxxaaronuii cepedpo. EnunctBennsiii Bapuant — F . [lontBepaum pacueTom.
Eciu oOmass macca ocagka c¢ Oapuem 37,26 T, a KOJIMYECTBO yIjiepona Mpu
OKHUCJICHUM U3MEHUTHCS HE MOXKET, T.€. Macca kapOoHaTta Oapus JOJKHA OCTaThCs
HensmenHou, to m(BaF,)=37,26r—-19,73= 17,53 . Torna v(BaF,) = (17,53
r)/(175,3 r/monw) = 0,1 mons, a v(F') = 2-v(BaF,) = 0,2 monb. 3HauuT, B IPOAYKTE
okucieHuss A propom obpasyercst coenuHenue ¢ cootHomenuem C:F = 1:2. CF, B
NpUCYTCTBUH (hTOpa 00pa3oBaThCsi HE MOXKET, M CTENEHb OKHUCICHUS YIIepoja He
COOTBETCTBYET CTENEHH OKHCJIeHUus B kapooHare. Takum obpazom, F — ato COF,,
kapoonundropua. Torma G — SFs, rexcagropunm cepbl, Oe3BpeAHOE U OUYCHD
WHEPTHOE COEMHEHUE.

A B C D |/E| F G | H
COS | BaCOs; | Ag,COs | AgoS | F, | COF, | SFe | BaF,

2. COS — cynporcua yriepona, okcucyabdua yriaepona, Cyiab(HI OKCHI
yrmiepona, cyinbhu kapOoHuIa, KapOOHWICYIb(UT, XUMUYECKUNA KOCUHYC.
COF, — kapOonundropun, dbropua kapoonuna, propdocreH, okcopTopuia
yriepoza.
3. Ypaenenusa peaxyuii:
1) COS + 4KOH = K,CO; + K;S + 2H,0
2) K,CO;5 + Ba(NO3), = BaCO; + 2KNO;
3) Kb,CO;5 + 2AgNO;s = Ag,CO;5 + 2KNO;s
4) K5S + 2AgNO; = Ag,S + 2KNO;
5) COS + 4F, = COF, +SF¢
6) COF, + 4KOH = K,CO; + 2KF + 2H,0
7) 2KF + Ba(NOs), = BaF, + 2KNO;



4. NneptHocTh SF¢ 00bsicHsIETCS cTEpUUEeCKUM (HaKTOPOM. ATOM Cepbl UMEET
OKTadIpPUYECKOE OKpYKEHHE aToMaMH (TOpa U3-3a YEro OCIOXKHAETCS IMOAXOJ
apyrux yactun K cepe. Kpome toro, monekyna SFs HemonsipHas M IUIOXO
HOJISIpU3yeMasl.

COF; sBnisieTcs BBICOKOTOKCUYHBIM COEIMHEHUEM BCIIEJICTBUE TUAPOIU3A JAKE
pu HEOOJIBIIKX MPUMECAX MapoB BoAbl M oOpazoBanust HF.

COF, + H,O = CO, + 2HF

Cucmema oueHueanus.

1. | Onpenenenne A 2 6auia, B— H o 1 6amry 9 0aJL10B
2. |Ha3Banuss A u F nmo 1 6amny (ouenuBaercs 1 mpaBuibHOE | 2 6aJlia
Ha3BaHUE JJIsl KaXJI0T0)
3. | YpaBHenus peakiuii 1 — 7 mo 1 Oammy Kaxmoe 7 6aJu10B
4. | O0bsicHenue uHepTHOCTH G € YIIOMUHAHUEM CTEpPUYECKHUX | 2 Dasiia
(aKkTOpOB U1 HEMOISIPHOCTH MOJNEKYIbI — 1 Gam
OObsacuenne BpenHocth F ¢ ynmomMuHaHueM ruapoiusa H
obpazoBanusi HF (daowce 6e3 ypasnenus peaxyuu) — 1 6ann
HUTOI'O: | 20 6a71510B

Pemienue 3agauu 9-2 (asTop: Tpohumos U.A.)

1. TepmomeTp yCTaHAaBAMBAIOT Ha MO3ULHIO S, 4YTOOBI CIEOUTH 32
TEMIEPAaTypol OTTOHAEMBIX MapoB. JIOBYIIKY MOMEMIAIOT Ha MO3ULUI0 8, 4TOOBI
MUHHUMU3UPOBATH BEIOPOC BPEIHBIX TapoB OpoMa B arMocepy. BxogHoe oTBepcTue
JUTst TIU1anra 0603HadeHo mudpoi 7, a BeixoaHoe — mudpoit 6. PacnonararoT Bxon u
BBIXOJ] BOJIbI KIMEHHO TaKUM 00pa3oM, MOCKOJIbKY B MIPOTUBHOM Cilydae MPOTOYHAs
BoJa OyZieT cpa3y CTeKaTh CBEpXY BHM3 U HE 3a/IepP>KUBATHCS B XOJIOAMIBHUKE, YTO

caenaeT oxjaxaeHue HedPEeKTUBHBIM.

a) JloBymika 0) Tepmometp ¢) Bxoanoii 2) BrixogHoit
¢ NaxS>03 [UIAHT I BOJBI [UIAHT I BOJBI
IHo3unus 8 5 7 6

2. OCHOBHOM KOMITOHEHT nuponato3uma — Auokcu maprania MnQs.

3. Onucanne X Kak >KMJIKOTO MPOCTOTO BEIIECTBA, OOpa3yroIero TEMHO-
KpacHbIE Maphl MPUBOAUT K BBIBOAY O TOM, 4To X — 310 Opom Bri. Hammame Gpoma
MOYKHO TakK)Ke€ YCTaHOBUTH IO pacy€Ty cOCTaBa MPOMYKTa peakiuu X ¢ OCH30JI0M B
cMmecu ¢ xkene3oM. [lonaras, 4To 4uciao aToMOB yIiepoAa B MPOAYKTE TAKOE KE, KaK B

OeH3oJ1e, MoTy4aeM MOJISIpHYI0 Maccy 157 r/Monb, uto cootBeTcTBYeT coctaBy CsHsBr.
5



[IpwuiiTu K BBIBOAY O TOM, YTO OPOM COAEPIKUTCS B COJIH B CTETICHU OKUCIICHUS
MeHbIIel, yem (0, MOXXHO, PacCCMOTPEB YYacTBYIOIIHE B CHHTE3€ BemiecTna. s
pa30aBIEHHBIX  pPAacCTBOPOB  CEpPHOM  KHCIOTHl  OKHUCIWTEIbHBIE  CBOMCTBA
HEXapaKTEePHBI; B COCTAB nuponio3uma ke BXonut MnQ,, KOTOpbIHA B KUCIION cpejie
MPOSIBISIET OKUCIUTEIbHBIE CBOMCTBA M BOCCTAHOBIIMBAETCS ¢ 00pa30BaHUEM COJICH
mapranua(Il). OrcyTcTBHE KpUCTAUIM3aMOHHOW BOABI yYKa3aHO B 3ajJade
Hanpsmyto. CreoBaTesbHO, HATPUEBAs COJb, KOTOPask MOXKET ObITh MCIOJIb30BaHA
TS TIoJTy4ueHust Opoma — 310 6pomu HaTpusi (A — NaBr).

4. B xucioi cpene TUOKCH]I MapraHila OKUCISET HaXOJSIINECs B pacTBOpPE
OpOMUJI-MOHBI C 00Opa30BaHUEM OpoMa:

1) 2NaBr + MIIOQ + 2HQSO4 — BI'QT + MIISO4 + Na2804 + 2H20

B menounoit cpene 6poM TUCIpONOPHUOHUPYET HA OPOMUI- U TUIIOOPOMUT-
nonbl (20 °C) u Opomun- u Opomar-uonsl (50 °C); T.K. ykazaHa T€mias Boja,
YpaBHEHHUE PEAKIUH CIEAYIOLIee:

2) 3Br, + 6NaOH — 5NaBr + NaBrO; + 3H,0.

[Ipu nobGapneHUU HEOOBIIUX KOJUUYECTB OpoMa B OCH30J peakiusi He UJIET.
Onnako mpu M00aBICHUH METAIIMYECKOTO jKeie3a CHadajla OHO OKHCISIETCS 10
opomuma xeneza(lll), «otopwiii, Oyayuun kucioroit Jlstouca, oOnamaer
CIIOCOOHOCTBIO KaTaJIM3UPOBaTh PEAKIUM 3aMEUICHHs] B apOMaTHUYE€CKOM KOJIbLE
(3HaTh ATy peaklMIO HEOOsI3aTeNbHO, TaK KaK COCTAB MPOAYKTa MOXKHO BBIUHUCIUTH
10 MaccoBoOM goJie yrepoaa). OTcroga MokeM HamucaTh peakiuu 3 u 4 (6 pewenuu

VUACMHUKO8 HYMepayus peaxkyuil Moxcem 0bimb UHOU):

3) 2Fe + 3Br, — 2FeBrs;
FeBrj3
4) C6H6 + BI'z E— C(,H5BI' + HBr

FeB
wmi CgHe + FeBrs + Br, —— CeHsBr + H[FeBr].

JlelicTBUTEILHO, MACCOBOE COJIEpKAHUE yIIepoia B OpoMOeH30JIE:
12,01-6
12,01:6+1,008:5+79,90

=45,9 %.

[Ipu ouncTke MOBEPXHOCTEH OT Opoma THOCYIb(AaT-UOHBI OKUCISIOTCS /10
cynb(dar-uoHOB, a OpOM BOCCTaHABIMBAaeTCAd OO0 OpoMHI-MOHOB. B pesynbrare

peakiuu 00pa3yroTCsl CUIIbHBIE KUCIIOThI, MPUBOIALINE K 00pa30BaHUIO THOCEPHOU
6



KHCIIOTBI, KOTOpas JUCHPOIOPIMOHUPYET, B pe3yiabTare dYero ooOpa3yercs
MeJKoucIepcHas cepa (ocaaok 6eroro 1sera) u SO,, KOTOPBI OKUCIIAETCS OpOMOM
JI0 CEpHOI KUCIIOTHI:

5) 5Br; + 2NayS,0; + 6H,O — 4NaBr + 6HBr + 3H,SO4 + S|.

B npucyrcTBum kapboHaTa HaTpus B pacTBOPE MOMIEPKUBACTCS IIEIOYHAS
cpena, B pe3ysbTaTe 4ero JUCIPONOPIIMOHUPOBAHUS HE MPOUCXOIUT, TUOCYIb(dar
HaATPUsI OKUCIIAIOTCS 10 Cylb(aTra U pacTBOP OCTAETCS MPO3PAUYHBIM:

6) 4BI‘2 + N3282O3 + 10N32C03 + 5H20 — 8NaBr + lONaHC03 + 2N32SO4.

Taxoli pacTBOp ropaso Jiydile NOAXOAUT AJIsI OTMBIBAHUS MOCYAbI OT Opoma,
TaK KaKk B MPOAYKTaX HET MEJIKOTO Ocajaka cephl (B pe3ysbTaTe OTMBIBAHHS HE
00pazyeTcsi HOBOTO 3arpsi3HUTENS) U OMACHBIX CUJIBHBIX KUCTOT. 11 oyenuganus
omeema noanwvim oaniom yuacmuuxy Onumnuadst 00CmMamouHo yKa3amy Xoms
Obl 00HY U3 O06yX HNPUYUH — HEUMPAIU3AUUIO KUCAOM UIU HeOonyuieHue
oOpa3zoeanus cepbol.

5. KonmnuectBo BemectBa HoSO4 paBHO TakoBOMY JIJIsi POpPEArupoBaBIIETO

NaBr. KonmnuectBo BemectBa NaBr paBHo:
Mp_pa * w(NaBr) 3 500r-0,35
M.(NaBr)  102,9 r/Mob

v(NaBr) = = 1,70 MoJIb.

Haiiném xonmuecTBo BemniectBa MnOs:

m(MnO,) m(nupostosuta) - w(Mn0O,) 90r-(1—-0,08)
= = = 0,952 MoJIb.

MnO,) = -
v(MnO2) = 30,y M,(MnO,) 87 r/MoIb

Crexunomerpudeckoe cootHomenue v(NaBr) : v(MnO,) = 2 : 1, a B jaHHOM

ciaydae — 2 : 1,12. CnenoBaresibHO, OpOMII HATPUSA HAXOAUTCS B HEIOCTATKE.

Teneppr HeoOxoammo HaTh KoHueHTpanuto H,SOs4 B ucmonbpzyemoMm st
cuHTe3a pactBope. [IpousBeném pacu€r ucxonst U3 TOToO, 4YTO cMemanu 4 1 BOAbl U
|1 1 KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTHI:

v(H,S0,) p-v(H80,) 123 — 18,34 Mosb

Vo—pa p—pa 4n-1—+1x-1836—

m,_

Torga MUHUMATBHBIN 00BEM CEPHOM KHCIIOTHI PaBEH:
_ v(HzS04) 1,70 mosb
P=P2 " ¢(H,S0,)  3,87M

6. a) [Ipy pUrOTOBIEHNHM PACTBOPAa CEPHOM KUCIOTHI MyTEM pa3daBieHUsS
7
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KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI HEOOXOAMMO BIMBATH KOHLIEHTPUPOBAHHYIO
CEpHYIO KHUCJIOTY B BOY MPU MHTEHCUBHOM IEPEMEIINBAHUU.

0) FOHBIII XMMUK JOIDKEH pacroyiaraTh YCTaHOBKY IJIsl CHHTe3a Opoma B
BBITSDKHOM IIKady, IOCKOJIbKY Mapbl OpomMa BecbMa SIOBHTHI (B Ka4yecTBE
JIONIOJTHUTEIBHON TPEeTOCTOPOKHOCTH HCIIOJIb30BAJIach JIOBYIIKA C PacTBOPOM
tuocynb(ara  Harpus). Takke  HEOOXOOAUMO  HUCIOJB30BATh  CPEACTBA
WHIMBUIYaIbHOM 3alIUTHI — XaJaT, IePYaTKi U OUKH.

Cucrema OlICHUBAaHUA:

1. | CootHecenune yacTeit ycTaHoBKH Iudpam 5 — 8 —mo 1 6amny | 4 6anaga
2. | OCHOBHOM KOMIIOHEHT ITUPOJIFO3UTA 1 6ana

3. | @opmyibl BemecTB A u X — o 1 6amny 2 das1a
4. | YpaBHeHus peakiuii I — 6 —no 1 Gamny 7 6aJL10B

[ens nobGaBieHust kapboHaTa HaTpus B pacTBOp — 1 Oasn
00CmMamoyHo yKkazamo Xxoms 0Obl O0OHY U3 08YX NPUUUH —
HeUmpanu3ayuro KUCI0m uiu HeoonyujeHue 00pa3o8anusi cepol
5. | MuHnManbeHbIi 00bEM CEpHOM KUCIIOTHI — 4 0aia, U3 HUX 4 0aJ1a
pacuém xkonuvecms seujecmea NaBr u MnO, —no 0.5 6anna
NaBr naxooumcs 6 neoocmamke — 1 6ann

pacyém KoHYyeHmpayuu coisiHou Kuciomol — 1 6ann
pacuém MUHUManbHo20 ooveéma — 1 bann

6. | a) HE0OXOAMMOCTb HAJIUBATh KUCIIOTY B BOJY 1 6ana
0) WCTONB30BaHHWE BBITSDKHOTO mkaa w  cpeacts | 1 6ana
WHIMBUAYAJbHOM 3amuThl — 110 (.5 Gasna

HUTOI'O: | 20 6ana0B

Pemenue 3anaum 9-3 (aBrop: Auapees M.H.)

Paccuntaem MaccoByto 0110 X B €r0 HACBHIIIIEHHOM PacTBOPE:
o =56,25/156,25 = 0,36 wiu 36%.
CnenoBarenbHO, B 20 T HACBIIEHHOTO pacTBOpa COAEPKUTCA 7,2 T BemecTna X.
Haiinem maccy N npu 100%-H0oM BbIXOz€, OHA paBHa 7,2/0,84 = 8,57 1.
Ecnu  nmpeamnonoXkuTh, 4YTO  BELIECTBA B aBTOKJIAB  IIOMEIIEHBI B
CTEXHUOMETPUYECKUX KOJUYECTBAX, 4 PEAKUUS IPOTEKAET KOJIUYECTBEHHO, TO

MOJIy4aeTCs, UTO cXema peakiusi oopazoBanus N UMeeT BU:

X + Z - N + ...
72T 36T 8,57T 2,23r

Paccmotpum pasnoxenue N B Boje, 10 Pa3HOCTH MAcC OIMPEIEIIUM MacCy OCaJlKa:
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N + HO — Z| + PactBop
1191 93,1r 50r 100
Otnomenne Maccel Z k Macce N pasHo 5,0/11,9 = 0,420, yto coBmagaeT ¢
cootHoienuem npu cuateze N: 3,6/8,57 = 0,420.

OnpeaenuM 4uciao MOJIb Ta3a, BBIACISIONIETOCS MPU MOJKUCICHUH pacTBopa
Hajg ocagkoMm Z: v =0,1118/22,4 = 0,00499 Moib.

Macca BemnectBa B 100 r pactBopa 6,91, aB 10 r— 0,69 1. B pacuére Ha 1 mosib
razda Ha (QOpMYyJIbHYIO EAWHHILY, IOJIy4aeTCs MOJIApHAs Macca PacTBOPEHHOTO
BemlecTBa paBHa M = 0,69/0,00499 = 138,28 r/moub.

Ecau npeanonoxuts, 4yto ra3z — 310 CO,, TO B paCTBOPE NPUCYTCTBYET KApOOHAT
kamus K,COs.

X He MOXKeT OBITh KapOOHATOM KaJlus, T.K. TIO YCIOBHIO 3aJ]a4d 3TO BEIIECTBO
JIETKO pa3jiaraeTcs, a KapOoHaT KaJus IJIaBUTCs Oe3 paznoxeHus. Tem He MeHee X
JIOJDKHO COJIepKaTh M KaTHOH KaJlusl, U KapOoHar.

Bcem TpeboBaHusiM 3amaun orBeuvaeT TuapokapOoHar kamumsa. X — KHCO;.
['mapokapOOHATHl METAJIOB, KaK MPaBUIIO, paCTBOPUMBI. B ycioBuu ykaszaHo, 4ToO
pactBop conu Y JIOJDKEH OBITH TOpSIYMM, a 3HAYUT B ATUX YCJIOBHUSX BO3MOXHO
00pazoBaHue cpeaHero kapOoHaTa, KOTOPBIN BBIMAAA€T B 0CAJIOK, MU THAPOKCHUIA.

3anuieM ypaBHEHUS 3TUX PEAKIHil B 00IIeM BUJE:

nKHCO; + MCl, — M(OH), + nKCI + nCO,
nKHCOy+MCh—»MﬂXhha+MQﬂ+§COy+gH£)

Torga M(Z) = 5n-M(KHCO3)/10 = 50-n r/moib

n= 1 2 3 4
50 100 150 200

M(CO3)n — CaCO; _ —

M(OH), _ ~Zn(OH), Tc(OH)s _

EnuncTBeHHBIN pa3ymubiil BapuaHT — 310 Z = CaCO:s.

Haiinem mossapuyto maccy N

M(N) = m(N)*M(Z)/m(Z) = 8,57%100/3,6 = 238 r/m0J1b.

N — K»Ca(COs),

BemectBo Y — 3T0 conib Kanblus, Jaroiasi Oeblii TBOPOKHUCTHIA OCa0K C

HUTparoM cepedpa, npeanonoxkurenbHo CaCl,. OgHako B yCI0BUM 3aa4M YKa3aHo,

9



YTO MPU HArpeBaHUU ATO BEUIECTBO paszjaraercs. XJOpuJ Kajblus oOpa3yeT psl

KPUCTAJUIOTHAPATOB, YHMCIO MOJEKYJI BOAbl Ha  (OPMYJIbHYIO  EAUHUILY

_ M(CaC0O3) _ 110

=

X Y Z N
BemectBa | KHCO; | CaCl,-6H,0 | CaCO; | K,Ca(COs),

Ypasnenusn peaxyuii:

1) 2KHCO3 —'— K,CO; + CO, + H,0

2) CaCl, + 2AgNO; — 2AgCl] + Ca(NOs),

3) 2KHCO; + CaCl, — CaCO; + 2KCl + CO, + H,0
4) 2KHCO; + CaCOs — K,Ca(COs), + CO; + Hy0

Cucmema oueHueanu:

1. | BemectBa X, Y, Z, N no 3 6auia 12 6ay10B
2. | YpaBHeHus peakuuii o 2 6asmia 8 6aJL10B
HNUTOI'O: | 20 6asi10B
Pemienne 3anauu 9-4 (aBropei: Kpbicano H.C.. IIlanpi0OkoBa A.A.)
1. PaccunTaem MomsipHYIO Maccy BEIIECTBA A UCXOS U3 PE3YJIBTAaTOB

KHCJIOTHO-OCHOBHOI'O TUTPOBAHMSL:

A + HCl — niponyxTsI
HCl + KOH — KCIl + H,O
e licxonHoe KOIMYECTBO KUCIIOTHI B PaCTBOPE:
Vyuex (HCL) = c(HCL) - V(HCl) = 0,200M-0,0101 = 2,0- 1073 mMoub
e KonnuecTBo IENOUH, 3aTPAYEHHOE HA TUTPOBAHUE:
Vpeax(KOH) = ¢(KOH) - V(KOH) = 0,200 M - 0,0075 1= 1,5" 1073 mouib
e (ComIacHO YCJIOBHIO 33J]a4H, BEIIECTBO A B3aMMOAEHCTBYET C COJITHON KUCIOTOM
B cooTHommeHuu 1:1, Torna:
V(A) = Vyss(HCD) = vy x (HC1) = Vyeuu (KOH) = 0,5 - 1073 mMoutb

Mospana 851073t
v(A)  0,5-1073 mosb

M(A) = = 17 r/MoJb

Paccuntaem MOJIPHYIO MaACCy BEHICCTBA B HCXO0OsA M3 PE3YIbTaroOB

OKHCJIUTCIbHO-BOCCTAHOBUTCIbHOTO TUTPOBAHMA:
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B + I, — npoxnykrsl
e KomuyecTso Moja, MOIIEAIIEE HA THTPOBAHUE AJTMKBOTHI HCXOJHOTO PACTBOPA:
Vaurp (I2) = (1) - V(1) = 0,030M - 0,030 1 =9,0-10™* mMosb
e KonuuecTBo Bemectsa B B aJlMKBOTE pacTBOpa:
Van(B) = 0,5V, (1) = 4,5-107* Mouib

e KomunuectBo BemecTtsa B B ncxogHom obpasiie:

(B) (B) Yo-pa 45-10"* 100 w1 4,5-1073
v =v . =4,5- MOJIb - —— = 4,5 - MOJIb
00p an - 10 M1
m 144-1073r
M(B) = obpasua _ = 32 r/MoJib

Voop(B) "~ 4,5-1073 Mot

Paccunraem mossipHyto Maccy BemiecTBa C HCXOS U3 pE3yJIbTaTOB KHCIOTHO-
OCHOBHOTO THTPOBaHHUSI:

C + KOH — npoaykrsl
e KomuuecTBo 1ménoum, TmMONICAIICe Ha TUTPOBAHUE AJTUKBOTHI HCXOIHOTO
pacTBopa:
vTHTp(KOH) = ¢(KOH) - V(KOH) = 0,015M - 0,010 1 = 1,5 10~* mMosib
e KomuuecTBo BemnecTBa C B aJJMKBOTE pacTBoOpa:
Van(€) = Vyyrp (KOH) = 1,5 - 107* Mou1b

e KomuuectBo BemectBa C B HCXOAHOM 00pasIic:

V_ 100 mn
PP — 1,5-10"* Mmosib - —— = 1,5- 1072 mMousb
- 10 ma

Mogpasna 64,5107 1
Vosp(C) ~ 1,5-1073 mMoub

Vo6p(C) = V. (C) -

M(C) = = 43 r/MoJib

[To pe3ynbraram pacy€ToB OBUIO YCTAHOBJEHO, YTO A SBISETCS Ta3oM C
HEMPUATHBIM 3alaXOM U MOJSIpHOM Maccoil 17 r/Mosb, NpOSBISIONIMM OCHOBHBIE
cBoricTBa (pearupyet ¢ HCI). Mcxonst u3 kpaitHe HU3KOM MOJISIPHOM MacChl IAaHHOTO
BEILECTBA MPEANOIOKUM, YTO B €r0 COCTaB BXOAUT Bojopox — H, Torma apyrum
aNeMeHTOM siBisieTcst a30T — N, a BemecTtBo umeer ¢opmyinry A = NHs. 3nas
AIIEMEHTHBIN COCTaB U MOJISIpHbIE Macchl BenlecTB B n C HECIOKHO yCTaHOBUTH UX

xumuueckui coctas: B = NaHy, C = HN;.
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2. Hcxons w3 pe3yapraToB KpUCTAIIOTPapUUYECKOr0 aHajin3a paccuuTaeM

MoJIsipHBbIE Macchl BemecTB D u E:
p(D)-Ng-V _p(D)-Ng-abcsinf

M(D) =
z
1,419 CMLS 6,022 -10%3 Mmosnb~1-5,641-5521-11,306-10"%*cm?3 - sin 93,26°
= Z =
= 75,1 r/mosib
E)-N,-V E)-N, -abc
w(p) < P NaV _ p(E) N -abe _
A
1365 % 6,022 - 10273 mosp~1 - 893,3-378,2-865,2 - 10730Mm3
= 7 =
KT
= 0,06007 = 60,07 r/moJib
MOJIb

HecnoxHo ybenutbes, 4to NaHHble BemecTBa UMeroT popmynsl D = NsHs u

E = N4H4. 3ametum, uto ¢gopmyna BemiectBa D mosyyaercs myTéM CIOXKEHUS

dbopmyn Bemects B = NoHys u C = HN3, To ecth BemectBo D siBisieTcst a3ujom

rugpazonns D = NoHs™N3. Ananornudo BeriectBo E sBisieTcss a3suaoM aMMOHMS
E =NH4'N3".

3. Takum oOpa3zom, coenquHeHue D Moxer ObITh TOJYYEHO NIpH

B3aumoyericteun Bemects B u C (N2Hys u HN3) a E — no peakuun mexay A u C
(NH3 nu HN3).

CucreMa oOLlecHUBAHUSA:

1. | Onpenenenue BemectB A, B u C no 4 6anna 12 6ans10B
U3 HUX pacuyém HAa OCHOBAHUU OAHHLIX Mumposanus - 3 oauua,
ecnu pacyém He npugeodéH, mo 6epHO NPUBEOEHHbLE BeU eCmBa He
OYEHUBAIOMCSL

eepHblll cocmas —1 ban

2. | Onpenenenue Bemects D u E 1o 3 6amna 6 0ass10B
U3 HUX pacuém - 2 b6anna, eciu pacuém He NPUBeOeH, mo 6epHO
npusedeHHbvle 8eujecmea He OYeHUBAomCcs

8epHblll cocmas —1 ban

3. | Bepuble napsl BemecTs 1o 1 6amny 2 0aJs1a
Hroro: | 20 6a10B
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Pemienue 3axauu 9-5 (asTop: Kypammun B.K.)

1. 3arumeM ypaBHEHUS PEAKIUWA C W3BECTHBIMU SHTAIBIHASIMH, HE 3a0BIB
3adukcupoBarh kodhduiment nepen MnO(OH) paBHbiM 1 (Tak Kak JaHHBIE

TaOJIUIBI COOTBETCTBYIOT | MOJIb MAHTAHUTA).

MnO(OH) + 0,5 H, — MnO + H,0O A H; =—31,4 x]JI)x/M0Nb
MnO(OH) + 0,25 O, —» MnO; + 0,5 H,O A ,H, =—41.,4 x/[»/Mo1b
MnO(OH) — 0,5 Mn,03 + 0,5 H,O A .H3 = —1 x]JI>x/MOIIb

MnO(OH) — %Mn304 +0,5 H,O + %oz A Hy = +16.2 kJlx/Momb

Taxke wm3BecTHa SHTanblusg oOpazoBanus Boasl: H, + 0,5 O, — HO,
AHs =—241,8 xJ[>x/MOTIb.

Peakuua MnO, + H, — MnO + H;O() momydaercs ClOXKEHHEM IEPBOi
peaKkiu, 00OpaTHO BTOPOW PEaKLMK U MOJIOBUHBI peakui 00pa30BaHUsI BOAMIL:

MnO(OH) + 0,5 H, + MnO; + 0,5 H,O + 0,5H; + 0,25 O, —

— MnO + H,O + MnO(OH) + 0,250, + 0,5H,0

[Tocne cokpamieHuii MoJly4rM HY>KHYIO PEaKLUIO, 3TO 3HAUUT, UTO HEU3BECTHAs
SHTAJIBIIHS

AHi=A,H, — A H; + 0,5A ,Hs = —110,9 x/{:x/Mo0J1b.

AHanoruyHo, peakuuro 6Mn,0O; — 4Mn3Os4 + O NOIy4YHM CIOKEHUEM

12 yeTBepThIX peakiuii 1 12 0OpaTHBIX TPETHUX PEAKIUI, TO €CTh
AHn =12 A,Hy — 12 A H; = 206,4 x/1:k/M0JIb.

A peakiuio Mn3;O4 — MnO + Mn,O3; — kKak cymMMy MEpBOM peakivu, JIBYX
TPETHUX peaKINii, TPEX OOpATHBIX YETBEPTHIX pEaKIuil M (IMMOCKOJIbKY Ha ATOU
CTaIuu OCTAETCsl KHUCIOPOJ, BOAOPOJ M BOJA) IMOJIOBHHBI PEAKIUHU, OOpaTHOU
peakuuu o6pa3oBanus Boasl. [ToaTromy

AHm = A H; +2A ,Hs — 3A,Hs — 0,5A ,Hs = +38,9 k/I:x/Mo0u1b.

2. CrabunibHast CTETICHb OKMCIICHUS MapraHila B KUCIIoH cpene - +2.

YpaBHEHUS pEaKLIUL:

Mn;04 + 8HCI — 3MnCl, + Cl, + 4H,0
2Mn,03 + 4H,SO4 — 4MnSO4 + O, + 4H,0.
13



3. Pa3nuna B 255 J[>)k COOTBETCTBYET MOBEPXHOCTHOU SHEPTUH.
[Tnomane noBepxHOCTH 00pa3lia rayCMaHUTa:

255 1x

= T2 I o =157.4m".

OO6uuit 00bEM HAHOYACTHUI] FTAYCMAHUTA!

2288 4707 e 24727107 w8
p 4.84
Ecnu mopuwms cocrout uz N HAHOYACTHLL, TO
V=N§7Z'r3, S =Nanr?,

4 s
K ~ Ngﬂ'l" r
S 4Nmr* 3

_ 3V 34727107

=9.0-10°M=9.0 M.

S 1574

4. PaccuntaeMm 00BbEM, MacCy M KOJIMYECTBO BEIIECTBA ISl OTHOM HAHOYACTHIIBI
Mn02.

Vo, =§W3 =§'3-14-(7-10‘9)3 =1.436-10*M° =1.436-10"% cm®
mMn02 = I/Mn()2pMnO2 = 1436 : 10_18 ° 506 = 7266 . 10_]8 T

Myino,  7.266- 107"
nMnOz = =

M o, 86.94

=8.357-107* Mo

KonnuecTtBo MeTamIndecKoro MaprabHiia B HaHO4YaCTUIEC, COITIACHO YCJIOBHIO,

TAaKO€ XKC.

Ny, =8.357-107 Monb
my, =n, M, =8357-107°-54.94=4592-10"r

n

v :mMn 4.592 - 10*18

~=5.879-10"° cm® =5.879-10 % m %me

=25
Vit \/3 38710 7 550107 Mm=5.20 1M
\/ 4.3.14

Bonee kopoTkUM pacuéT CTAHOBUTCS, €CITU BCE MPEe0Opa30BaHMs BECTU UCXOAS
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N3 PaBCHCTBAa KOJIMYCCTBA MapraHia WM AHWOKCHJAAa Mapradiia, HC IMIPOACJIbIBasA

IIPOMEKYTOUYHBIE PACUETHI.

mMﬂOz _ My = VMnosznoz — VanMn

n n n nO, ? = - 4
M M M MnO, M Mn M MnO M Mn
4””1\411023:01\41102 A1 Pam
3MMnO2 3IM,,.
h Mn02310Mn02 _ ”Mn3pMn
‘AanO2 MMn
20, M 20, M, 5.06-54.94
P N o U e VNG Y SRk 3 1) SO

,oMnMMnO2 : : 7.81-86.94

[TonHbIM OaJIJIOM OLICHUBAETCS JIFOOOI BEPHBIN CIOCOO peleHuUs.

Cucmema ouenusanus:

1. | Pacuér sHTansnuii Tpéx peakuuii — no 3 dauia 9 6aJ10B
2. | YpaBHenus peakuuii —no 1 Gamny 2 0aJ1a
3. | Pacuér mommaau moBepXHOCTH, 00bEMA U pagryca YacTullsl — | 4,5 6aJiia
o 1,5 Gamia

npu  OMCYmMcmeuu SIBHO PACCUUMAHHBIX HPOMENCYMOUHBIX
3HA4eHUll U 8epPHOM CHOCOOe peuleHusi U 8epHOM omeeme —
noawvie 4,5 banna

4. | Pacuér konuuyecTBa BEIIECTBA B HAHOYACTHIEC uiu BepHoeE | 4,5 dasuia
BBIp@XXEHUE JJI1 KOJMYECTBAa BEIECTBA YEpPe3 paguycChl
HaHOYACTHIl MapraHia u okcuaa — 1,5 6amia

Pacuér oO0bEéMa HaHOUacTUIBI MapraHila iy BEPHOE
anreOpanyeckoe KOHEUHOE BBIpAKEHHE JUIsl  pajuyca
HaHo4YacTHIEI — 1,5 Oana

Bepnsrii otBet — 1,5 6amna

HUTOI'O: | 20 6an0B
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