BAPHUAHT 2

1.6. CKOIBKO 3JIEKTPOHOB U TPOTOHOB BXOJIUT B COCTaB YaCTHI] Mg2+ n NH;?
Mg2+: YHUCJIO MPOTOHOB — 12, yncio 31exkTpoHoB — 10.
NHj: uncno nmpotonoB — 10, uncio 35mekTpoHoB — 10.
(6 6a10B)

2.6. [anel pacTBOpBHl XJIOpHIAa HATpus M Cyiabpara aMMOHHS OAWHAKOBOM MOJISIPHOU
KOHIIeHTpanuu. B kakom ciryuae pH pactBopa 6osbiie u mouemy?
NaCl — cosib CHIBHOTO OCHOBaHMS M CUJIBHOM KHUCJIOTHI, B BOJIE HE THIPOJIU3YETCS, PACTBOP UMEET
HelTpanpHyto peakuuio (pH = 7). (NH4)>.SO4 — conp crnaboro ocHOBaHMS U CUJIBHOM KHCJOTHI.
PactBop nmeet kuciyro peakuuto (pH < 7) BeneacTue ruapousa mno KaTHOHY.
Omeem: pH pactBopa NaCl Brie.

(6 6a10B)

3.6. Hanumute ypaBHeHHe peakuuu ¢peHona ¢ OpoMHON BOIOM. YKaXKUTE MEXaHU3M PEAKIIMH.

OH OH
Br Br
+3Br, —> + 3HBr
H,O ¢
Br

Peakuust mpotekaet mo MexaHU3My 3JeKTpodunsHoro 3amenieHus (Sg).
(6 6a/10B)

4.4. KoncranTa ckopocTy n3omepisanii X—Y pasHa 110 MuH |, a KOHCTAaHTA CKOPOCTH 0OPaTHOI
peakiun paBHa 44 MuH . Paccunraiite COCTaB PaBHOBECHOH cMecH (B TpaMMax), MOMyYeHHOH 3
125 r Bemectna X.

IIycte B BemecTBO Y IpeBpaTWioCh X T BemecTsa X, TOrZa B PAaBHOBECHOM CMECHU COIEPIKHUTCS
(125 —x) r X ux r Y. Ilpu paBHOBecHU CKOPOCTH MPSMOI peakIMy paBHa CKOPOCTH OOpaTHOMU
peakuuu:
110 - (125 — x) = 44x, otkyna x = 89.3.
CocraB paBHOBecHOU cmecu: 35.71 X, 89.3rY.
(8 6as10B)

5.1. CkonpkO H30MEpHBIX AMXJIOPIPOM3BOAHBIX H-OyTaHa cymectByer? M3o0pasute wux

CTPYKTYpPHBIE (POPMYIIBL.
CTpyKTypHBIE U30MEPHI:

Cl,CH-CH,-CH,-CH, CH,-CCl,-CH,-CH, CICH,-CHCI-CH,-CH,

CICH,-CH,-CHCI-CH, CICH,-CH,-CH,-CH,CI CH,-CHCI-CHCI-CH,

CyLIecTBYIOT TaK)Xe CTEPEOU30MEPHI.
(8 0a/10B)

6.1. K 2.0 r cmecu cynbpduna meau (11) u cynbduna anromunans npuaraa 100 M1 BOIB, IPH 5TOM
BbIienuiock 1.02 r raza. Ocagok oTGUIBTPOBAIN U BEICYIIWIHN. PaccunTaiiTe Maccy ocajka.

Cynbhua Meau B BoJie HE pacTBOpsETCs, THAponn3y He noasepraercs. Cynbdus anroMuHus
THJIPOJIM3YETCS TOJIHOCTBIO:



Al,S; + 6H,0 — 2AI1(OH)3| + 3H,S7T.

v(H2S) =1.02 /34 =0.03 mMonb.

CnenoBatenbHo, V(Al;S3) =0.03 /3 =0.01 moub.
m(AlS;)=0.01-150=1.5T.
OTduIbTPOBAHHBIN U BBICYIICHHBIH 0CaIOK COCTOHUT U3 CYJIb(GUIa MEIU U THAPOKCUIA aTFOMHHUS:
m(CuS)=2.0-1.5=0.5r,

m(Al(OH);) =0.02 - 78 = 1.56 .
Macca ocanka cocrasiser 0.5 +1.56 =2.06 .
Omeem: 2.06 T.

(10 6as10B)

7.1. HanumumTte ypaBHEHHUS peakluid, COOTBETCTBYIOILUX CIEAYIOIIEH CXeMe NpeBpalleHUN,

YKaXUTC YCIIOBHUA UX ITPOTCKAHUA!

KCr0, ——> X

I >/
6 5
Y 4—3 KCr(OH),

O,Z[I/IH N3 BAPHUAHTOB PCHICHUS:
1) 2KCrO; + 3Cl, + 8KOH — 2K,CrOy + 6KC1 + 4H,0
2) 2K,CrOy4 + 3K,S0;3 + 5H,0 — 2K[Cr(OH)4] + 3K,S0,4 + 2KOH;
3) K[Cr(OH),] + SO, — Cr(OH)3| + KHSO3;
4) Cr(OH); + KOH —— KCrO, + 2H,0;
5) KCrO, + 2H,0 — K[Cr(OH),]
6) Cr(OH); + 3Cl, + 10KOH — 2K,CrOy4 + 6KCl1 + 4H,0.
(12 6a10B)

8.4. Hammmmre ypaBHEHUS peakUuil, COOTBETCTBYIOIIMX CIEAYIOIIEH IOCIEN0BATEIbHOCTU
MIpEBpALICHUM:

CH,— x —= CgHy, > C;H,O — C,H,NO — C,HO;—>= C4H,,0,

VYkaxure CTpYKTypHbIE (hOPMYJIbI BELIECTB M YCIOBHS IPOTEKAHUS PEaKIIHA.
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(12 6ann10B)

9.5. Ilpu B3aumopeiictBuu cynbpuaa meau (I) ¢ u30BITKOM a30THOM KUCIIOTHI BRIIETMIOCH 2.38 I
rasa, IWIOTHOCTh Kotoporo mpu 1 at™m. m 17°C cocrauna 1.176 r/m. B pesynbrare peakimu
oOpasoBasics pacTBOop maccoi 243.2 T, B KOTOPOM MaccoBasl JIOJsI a30THOM KHCJIOTHI BJBOE
MIPEBBIIIAET MACCOBYIO JIOJIK0 CEPHOM KUCIIOTHI. PaccuuTaiite MacCOBYIO IO a30THOM KUCJIOTHI B
HCXOJHOM PacTBOPE.

Haitnem MomsipHy10 Maccy BbIJIEIUBIIIETOCA rasa:

M = pRT / p = 28 r/monb — 310 ra3 No.
YpaBHEHHE peaKkIyu:

Cu,S + 6HNO; — 2H,S04 + Ny + 2Cu(NO3), + 2H,0.
Beigenmunocs v(Ny) = 101.3 - 2.38 /(8.31 - 290) = 0.1 moms, m(N,) = 0.1 28 =2.8T.
3HauuT, B peakiuu obpazoBaniock Takxke 0.1 monb cepHoit kucaotsl (0.1 - 98 = 9.8 1), a BcTynmio B
peakuuto 0.1 mons cynsduma (0.1 - 160 = 16 t) u 0.6 moas HNOs (37.8 1).
[To ycnoBuio 3amaun B TMOJYYHMBHIEMCS pacTBOpe coaepxkurcs eme 9.8 - 2 = 19.6 r a3orHOU
KHCIIOTHI, BCETO €€ B UCXOAHOM pacTBope Obuio 19.6 +37.8 =57.4 1.
Haiinem maccy ucxomnoro pactBopa: m = 243.2 — m(Cu,S) + m(Ny) =243.2 —16 +2.8=230T.
Takum oOpa3om, MaccoBasi 10JIsI a30THOM KHCIIOTHI B ICXOIHOM PacTBOPE COCTaBUIIA
57.4/230=0.25.
Omeem: 25%.
(16 6aa10B)

10.2. [Ins momnoro rumponusza 14.75 r cinoxkHoro sdupa morpedoBanock 56 r 25% pactBopa
ruapokcuaa kamus. CMech Moclie THUAPONIM3a HAarpeld ¢ HW30BITKOM MOJIKHCIEHHOTO pPacTBOpa
nepMaHTraHaTa Kajus, TpH 3ToM Bbyaenuiaoch 11.2 1 (H.Yy.) yrJiekuciaoro rasa. YCTaHOBHTE
CTPOEHUE CIOXKHOTO 3(pHpa, HAHUIIUTE YPAaBHEHHS PEAKIIMNA THAPOIIN3a U OKUCIICHUS.

Jlnst ruaponn3a CI0XKHOTO 3(upa 0JHOOCHOBHOW KapOOHOBOW KHCIOTHI TpeOyercss 1 Moiib
IIEJI0YH, CIIOKHOTO d(Hpa TBYXOCHOBHOUW KHUCIOTHI — 2 MOJIb IIEJIOYH, CIOKHOTO 3dupa dheHnona —
2 MOJIb LIENO0YH.
v(KOH) =56 - 0.25 / 56=0.25 monb. Ecnm ucxomHoe coemuHeHue — 3¢GuUp OTHOOCHOBHOM
KHUCIOTHI, TO V(3upa) = 0.25 monb, u Torna ero mojsipHas macca M = 59 r/mons. Ecau 310 3¢up
JIBYXOCHOBHOM KHCIIOTHI, TO V(3upa) = 0.125 monb, u Torna M = 118 r/moub.

IIpu oKuCIEeHHMH TPOJYKTOB THUIPOJIM3A CIOXKHOTO 3dupa obOpasyercs YrIeKHCIbIH Tas.
CremoBatenbHO, B IIPOILIECCE OKUCIICHUS Pa3pymIaeTcs YIIepoIHbIN ckeneT. Jlo yriiekucioro raza B
YCIIOBHSIX PEAKIIUN MOXKET OKUCISITHCS METAHOII.

v(CO,)=11.2/22.4=0.5 moib.
v(CO,) = v(atomoB C).
Hnst apupa ¢ M =59 r/mone otHomenue v(adupa) : v(aromoB C) = 0.25 : 0.5 = 1 : 2. Oror
CJIOKHBIA 3(Up JODKEH COAEp)KaTh JBa aToMa yriepoja M JBa aromMa KHCIOpoJa, TOTAa Ha
BoJI0poJ1 octaercs Tpu atoma. @opmysia COOCH;3 HeKOppeKTHa.
st apupa 1ByXOCHOBHOM KUCIOTHI ¢ M = 118 1/M0IIb OTHOLIICHHE

v(adupa) : v(atomoB C) =0.125:0.5=1: 4.



DTOT CHOXHBIA PUP JTOHKCH COJEPKATh YEThIPE aToMa YIJIepoJia M YeThIpe aToMa KHCIOpOoJa,
Torna Ha Boaopona octaercss mectb aroMoB. @opmyna CH3;OOC-COOCH; orBeuaer yClIOBHUIO
3aJ1auH.
YpaBHEHHU peaKLUii:

CH;00C-COOCH; + 2KOH — KOOC-COOK + 2CH;0H;

5CH;0H + 6KMnO4 + 9H,SO4 — 5CO; + 3K,SO4 + 6MnSO4 + 19H,0;

5KOOC-COOK + 2KMnO,4 + 8H,SO4 — 10CO; + 6K,SO4 + 2MnSO4 + 8H,0

(16 6a10B)



