Pemenue 3aganuii Bapuanra 2

1. IlpuBeaure GopMynbl IBYX COSAMHEHHUH pa3HBIX KJIACCOB, B KOTOPBIX aToM ¢ochopa umeer
MUHHUMAJIBHYIO CTETIeHb OKHUCIIeHus. (4 Oasa)
MunuManbHas cTerneHb okucieHus gpochopa —3, mpumepsl coenunennii: PHs, KsP.

2. Ilpupomnoe coemunenme coctaBa CsHoNOs pearupyer ¢ pactBopamu HClI m NaOH.
[IpuBenute CTPYKTYpHYIO (GOPMYIy COEIMHEHHS, €T0 Ha3BaHUE U JIBA YIOMSIHYTBIX YpaBHEHHS
peakiuii. (8 6amioB)

®dopmyse COOTBETCTBYET MPUPOTHAS AMHUHOKHUCIIOTA — 21ymamutosas (2-aMUHOTICHTaHANOBAs ).
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3. K pactBopy, conepxamemy 38.28 T arerata Metayuia (CTENEHb OKHUCICHUS +2), MpuOaBUIn
pacTtBop, coaepxamui 6.12 T conu cepoBOJOPOIHON KHMCIOTHI, B pe3ynbTare Bbano 27.96 r

ocanka. IlpuBenute (GOpMyNbI HMCXOMHBIX COJIEH, €CIM OHH MPOPEArHMPOBAIU MOJTHOCTHIO.
(8 6amnoB)

Pewenue:

X(CH3CO0), + YS — XS 1 + Y(CH;COO)l,
Onpez[em/IM MCTaJI, BXO,Z[SIH_[I/Iﬁ B COCTaB HCXOJHOI'O ali€Tara.
m(XS)  27.96 m(X(CH;CO00),)  38.28
M(XS) x+32 M(X(CH,CO0O),) x+118
Tak kak V(XS) = W(X(CH3COO),), vaxomqum M(X) = 201 r/monb, X — 310 pTyTh HE, ICXOMHAS
cosib — Hg(CH3COO0);.
Onpenenum MOJISIpHYIO Maccy Y.
v(YS) =w(XS)=27.96 /233 =0.12 monb, M(YS) =6.12/0.12 =51 r/monb, M(Y) = 19 r/mons.
CrnenoBaTenbHO, UCXOMHAS COb — ruapocyabdua ammonnst NH4HS.

Omeem: Hg(CH3;COO),, NH4HS.

4. K 350 mi pactBopa KOH ¢ xonnenTparueit 1.4 Mosb/i u i10THOCTHIO 1.07 T/MJT OCTOPOKHO
nobasunu 50 r 55%-Horo oneyma. PaccumTaiiTe MaccoBbl€ 10U BEIIECTB B IOJYYEHHOM
pactBope. (8 6amioB)

Cocras oneyma: m(SO3) = -m =0.55-50=27.5r, v(SO3) =27.5/80 = 0.344 Mo,

m(H,SO04) =50 —27.5=22.51, v(H,SO4) = 22.5/98 = 0.230 MoJ1b.
[Ipu nobaBneHuu ojaeyma K BOAHOMY pacTBopy u3 SO3; oOpasyeTcsi cepHasi KUCIOTa

SO5; + H,O — H,SOq4

B konuuectBe 0.344 monb. Takum oOpa3oM, oOIiee KOJIMYECTBO CEpHOM KHCIOTHI U3 OJieyMa
coctaBimsier V(H;SO4) = 0.344 + 0.230 = 0.574 momb.
Komuuecto menoun: v(KOH) =c - V'=1.4-0.35 = 0.49 Mob.
B pacTBOpe mpoTeKaroT CIeYIONNe PEaKIIUU:
2KOH + H,S04 — K,;S04 + 2H,0; n(H2SOs)oct = 0.574 —0.245 = 0.329 moub
049 = 0.245 = 0.245

v(XS)= n(X(CH,CO0),) =



KzSO4 + HzSO4 - 2KHSO4

0.245= 0245 = 0.49

KonnuecTBa 1 Macchl BEIIECTB B pacTBOPE:

V(KHSO4) =0.49 monb, m(KHSO4) =0.49 - 136 =66.64 1;

V(H2SO04) = 0.329 — 0.245=0.084 monb, m(H,SO4) = 0.084 - 98 = 8.23 1.

Macca pacTBopa 1 MacCOBBI€ 10U COJIEH:

m=>50+350-1.07=424.5r. o(KHSO4)=66.64/424.5=0.157 (umu 15.7%);

®(H2S04) =8.23/424.5=0.019 (umu 1.9%).

Omeem: o(KHSOj4) = 15.7%; ®(H2SO4) = 1.9%. PeansHo B pacTBOpe OYIyT HAXOIUTHCS HOHBI
K, 8047, HSO, .

5. IIpu pactBopennu B Boge 160 r CuSO4 Boinensercs 66.53 k/[x TemIoTel, a Mpu paCTBOPEHUU
428 r xpuctamoruapara CuSO, - 3H,0 Beinensiercs 30.2 k/x TeruioTsl. Onpenenure TEMIoBon
s dext mporecca oopazoBanus 1 monp CuSO, - 3H,0 u3 6e3Boanou conm. (10 6ammoB)
3amumem TepMoxumuueckue ypaBHeHUs pactBopenus CuSQ4, CuSO43H,O um obpaszoBanus
KpUCTAIJIOTHApaTa u3 0€3BOHOM COJIH:

CuSOy4 m— Cu® +80,7 +01 (1)

CuS043H,0( = Cu® + 80,7 +3H,0+ 0, (2)

CuSO4(TB) + 3H20 d CUSO4'3H20(TB) + Q3 (3)

Bunno, uro O3 = Q01— O»

Paccunrtaem 3Hadenus Q) u O», npuxopsmuecs Ha 1 Moab CuSOyrs) 1 CuSOy4-3HrO ).
n(CuSOy4) = 160/1608 = 1 mons, Q) = 66.53 kJ{»/MoIb

n(CuSO4-3HyO ) = 428/214 =2 mons, O, =30.2/2=15.1 xJlx/Moinb

O3=01—0,=66.53 - 15.1 =51.43 x/lx/monb

Omeem: 51.43 kJI:K/M0J1b.

6. CTexIsIHHYIO TpYOKY, 3allOJHEHHYIO XJIOPHUIOM aMMOHUS, 3aKPENIH HAKJIOHHO W Harpelu.

I"a3p1, BBIXOMAIINE U3 HIDKHETO U M3 BEPXHETO KOHIIOB TPYOKH, IPONMYCTHIIH Ye€PE3 OJMHAKOBBIC

00BEMBI TUCTHILTMPOBAHHOM BOBI. pH pacTBOpa, MOTYy4EeHHOTO TPU MPOIYCKAaHWH OJHOTO Ta3a,
-5

paBeH 2. Onpenenure pH npyroro pactBopa, ecinut Ky (NH4OH) =2-107". (10 6amnoB)

NH,;Cl —— NH; + HCI
BBEpX BHH3
[Tocne mpomyckaHusi Ta30B uepe3 BoAy (Hampumep, oobemoM 1 1) 00pa3oBanoch aBa pacTBOpaA:
pactBop HCl (pH = 2) u pactBop NH4OH.
B pacreope HCl ¢(H") = 107 mouns/11, ciefoBarensio ¢(HC)yex =107 Moub/1,
v(HC1) = 0.01 Mo,
v(HCI) = v(NH3) = 0.01 moub.
3nauuT, ucxoauas koHmnenrpamus NH4OH cocrasnser ¢(NH4OH)y = 0.01 momns/m.

NH,OH <> NH," + OH™
co—X X X
2
Kduc = al
Co—X

CocTaBuM KBaJpaTHOE YpaBHEHUE U PELLUM €T0:

2
X

0.01-x
x= 446107

c(OH) =4.46-10"*

c(HH=2.24-10"

Paccunraem pH(NH,OH) = —1g(2.24-10"'") = 10.65.

=2.10"7



Omeem: 10.65

7. Jdana cienyromasi cxema npeBpalieHH:
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B JICBOM TpeyTOHLHI/IKe BCC peaKL[I/II/I HpOTeKaIOT 663 N3MCHCHUS CTCIICHH OKHUCJIICHUS
JJICMCHTOB, B HpaBOM — BCC peaKHI/II/I OKHCIINTCIBHO-BOCCTAHOBUTCIILHBIC. Hpe,Z[HOX(I/ITe

BO3MO’KHbBIE HECM3BECTHBIC BEIIECTBA U HAIMUIIKMTE YPABHEHUSI COOTBETCTBYIOIINX peakimit. (12
bannos)

1) KOH + Cr(OH); — K[Cr(OH)4]

2) K[Cr(OH)4] + CO; — Cr(OH); d+ 3KHCO3

3) 3KOH + CrCls —» CI‘(OH)3~L + 3KCl

4) 2Cr(OH); + 3Cl, + 10KOH — 2K,CrO4 + 6KCI1 + 8H,0

5) 2K,CrO4+ H,SO4 — K,Cr,O7 + K,SO4 + H,O

6) 3K,SO3 + K,Cry,O7 + 4H,SO4 — Cr(SO4); + 4K,SO4 + 4H,0

7) Cr(SO4); —-s Cr,05 4 +3S0, T+ 1.50,

8) 4K,Cr, 07 — 5 4K,CrOy4 + 2Cr,03 + 30; T

8. llana creayromiasi cxema MpeBpaleHUN:
CnHznOn > X C2H4 ->Y—- C6H1004 ->7Z > CmHszm (I’l = 3171)

3anumuTe ypaBHEHUS pPEAKIMHA C HCHOJIb30BAHUEM CTPYKTYPHBIX (OpPMyN y4YaCTHHUKOB
MpEeBpAIICHHH, YKaKUTE yCIOBUS npoTekanus. (12 6amios)
1) C¢H,0 — 2oy 2CH3—CH,OH + 2CO, T

2NIKo3a
H,S0,

2) CHy-CH-OH —2%— CH,=CH, + H,0
3) 3CH,=CH, + 2KMnO, + 4H,0 —— 3CH,(OH)-CH,(OH) + 2MnO, + 2KOH

4) CHy(OH)-CH,(OH) + 2CH;-COOH ——> CH;3-COO-CH,-CH,-00C-CHs + 2H,0
5) CH3-COO-CH,-CH,-O0C-CH; + 2KOH — 2CH;-COOK + CH,(OH)-CH,(OH)

6) CH3-COOK + HCl — CH3-COOH + KCl

Omeem: X — CHy~CH,OH; Y — CH»(OH)-CH,(OH);  Z — CH;~COOK.

9. JlokajgpbHOE aHOMHOE PACTBOPEHHE MeTauia (IJIEKTPOXUMHUYECKOE TPABIICHHE) WCIOIB3YIOT
JUTSL TIOJIYYCHHUSI PUCYHKA Ha €r0 MOBEPXHOCTH. [Ipu KakoM 3HAYCHHH TOKa CIIEAyeT IMPOBOAUTH
AHOJHYI0 O00pabOTKY MEIHO-IMHKOBOro cimiaBa (p = 8.2 r/cM’), 4roGbl 3a 8 MHHYT
chopMUpoBaTh OOPO3AKY JUTMHOHN 8 CM, IIMPUHON 5 MM U TITYOHMHON 2 MM IMPH BBIXOJIC PEAKITUN
60%. W3BecTHO, YTO MpU YACTHYHOM PACTBOPEHHM oOOpas3la 3TOro cruiaBa maccod 32.2 r B
u30bITKE pa30aBIeHHON cepHON KHcIoTe 00BbeM BbLAeNMBIIErocs rasa npu 25°C u 1 atm
coctaBuia 4.86 1.

1) OmpenenuM cocTaB M CPEIHIO MOJSpHYIO Maccy crutaBa. C pa30aBJICHHOW KHUCIOTOU
pearupyer TOJIbKO Zn

Zn + H,SO4 — ZnSO4 + Hp?
Bcero Beinenunoch n(Hy) = 1:101.3-4.89/(8.31-:298) = 0.2 monb

v(Zn) = 0.2 Mmonb, m(Zn) =13 r
m(Cu)=322-13=19.2r, v(Cu) =19.2/64 = 0.3 moab
M., = m(cnnasa)/(v(Cu) + v(Zn)) = 32.2 /(0.2 + 0.3) = 64.4 r/monb
2) Paccuntaem maccy criaBa, KOTOpast IOJBEPIiIach aHOTHOM 00paboTKe.
m(obp)=V-p=8-0.5-0.2-8.2=6.56T.



3) o 3akony @apajest onpeaeauMm 3HaYeHUE TOKa:

t-1-n-M,

m(obp) = , N = 0.6 — BBIXOJ peaKkyu, n = 2 — YUCIIO JIEKTPOHOB

_n-F-m(obp) 2-96500-6.56
tm-M, 480-0.6-64.4
Omeem: 68 A.

1 =68 A.

10. Cnoxwuslit 3¢up maccoit 4.3 T noasepriu ruaponusy. OOpa3oBaBIIyIOCS CMECh HArpeiIu co
CBE¥KEOCAXKIECHHON B3BECHIO, MOTy4eHHOM npu aerictBuu 280 r 20%-HOro pactBopa ruApOKCHIa
kanus Ha 80 r cynbdara meau (II). O6pazoBaBiMiicss 0caoK OT(GUIBTPOBAIHN U BBIACPIKAIH MIPH
250°C 1o TOCTOSSHHOM Macchl, KoTopass coctaBuia 35.2 1. Ilpennoxure BO3MOMKHYIO
CTPYKTYpHYIO popMyIty ucxoaHoro 3¢upa. (14 6annos)

1) v(KOH) = 280-0.2 / 56 = 1 monb, v(CuSO4) =80/ 160 = 0.5 Mmob.
2KOH + CuSO4 — Cu(OH), 4 + K,S0,4
v(Cu(OH),) = 0.5 MoIb.

2) MW3BecTtHO, 4YTO TPOAYKTHI THApoiH3a cloxkHOro »spupa pearupyror ¢ Cu(OH), ¢
oOpa3oBaHueM ocajika. BO3MOXHO, 4TO MPOAYKTOM THAPOIU3A SBISICTCS NbJICTHI, a UCXOTHOE
coelMHEeHNe — 3PUP HENpeIeTbHOIO CIUPTA.

R;COO-CH=CH-R; + H,0O — R;COOH + R,CH,CHO

X X X
[Tpu u36eITKe Cu(OH),; BO3MOXKHBI CIIEAYIOIINE PEaAKITUH:
2R2CH2CHO + 5Cu(OH)2 d (RzCHzCOO)zCu + 2CU.20 + 6H20

X 2.5x X
2R{COOH + Cu(OH); — (R{CO0),Cu + 2H,0
X 0.5x

3) Ocanox o6pazoBan Cu,O u ocraBmumcst Cu(OH); .
V(Cu(OH),;) =0.5-2.5x - 0.5x = 0.5 — 3x,
v(Cu,0) =x
[Tocne npoxanuBanus:
Cu(OH); —~» CuO + H,0O
0.5-3x 0.5—-3x
Macca TBepaoro ocratka paBHa 35.2 T, IOJIy4yaeM ypaBHEHUE
144-x + 80(0.5 —3x) =352, x=0.05 MOJIb.
4) Onpenenum MOJIIpHYIO Maccy ddupa:
M(>dupa) = m(x3dupa) / v(adupa) = 4.3 / 0.05 = 86 r/moub,
DT0, HAaPUMEP, BUHWJIOBBIN 3(UP YKCYCHON KUCTIOTHI:



