Pemenue 3ananuii Bapuanra 1

1. IlpuBenute QopMyabl JBYX COECIMHEHUN pa3HBIX KJIAcCOB, B KOTOPBIX AaTOM CEpbl HMEET
MaKCHMaJbHYIO CTENIeHb OKHUCIeHus. (4 Oara)

MakcumanbHasi CTeNeHb OKUCIEHU cephl +6; npuMepsl coeaqunenud SOz, Nap;SOy.

2. llpuponnoe coegmHenue coctaBa CoH NO; pearupyer ¢ pactBopamu HCl m NaOH. Ilpuemute
CTPYKTYpPHYIO GOpPMYIy COSAMHEHHUS, €r0 Ha3BaHUE U JIBA YIIOMSHYTHIX YpaBHEHUS peakuui. (8§ 6amios)

dopMyiie COOTBETCTBYET MPUPOIHAS AMUHOKUCIOTA mupo3un (THIAPOKCU(EHNUITATAHIH):
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3. K pactBopy, comepxamemy 1.35 r xmopuma mertamia (CTeNeHb OKHCICHHS +2), MpuOaBWIA PACTBOP,
conepxanuii 0.51 r conu cepoBOIOPOIHON KUCIOTHI, ipu 3ToM BhInano 0.96 r ocaaka. Ilpuseaure popmymsi
HCXOJIHBIX COJIEH, €CJIM OHU TTPOPEArupoOBaJi MOJHOCTHIO. (8 GaioB)
Pewenue:

XClL +YS — XS4 +YCl,

Omnpenenum MeTal, BXOJSIINA B COCTaB HCXOIHOTO XJIOPUAA, IJIsl 3TOTO BhIPAa3HM KOJIMYECTBA COJICH:
V(XS) = m(XS) _ 0.96 : W(XCly) = m(XCl,) _ 1.35 .
M(XS) x+32 M(XCl,) x+71
Tax xak V(XS) = »(XCl,), Haxoaum x = 64 T/mM01b, X — 3T0 Meab Cu, ucxonnas coib — CuCl,.
Onpenenvum MOJISIpHYIO Maccy Y.
v(YS) =v(XS)=0.96/96 = 0.01 monts;  M(YS)=0.51/0.01 =51 r/monb, M(Y) =19 r/mons.

CrnenoBaTenbHO, UCXOIHAS COMb — TUApocyIbdua ammonns NH4HS.

Omeem: CuCl,, NH4HS.

4. K 400 mn pactBopa NaOH c¢ konunentparueit 1.2 Monb/n u miaoTHOCTEIO 1.04 /M OCTOPOXHO JT00aBUIH
30 r 70%-noro oneyma. Paccunraiite MaccoBble O BELIECTB B OJIYYEHHOM pacTBope. (8 6amioB)

Pewenue:
CocraB oneyma: m(SO3)=w -m=0.7-30=21r, v(SO3) =21/80 =0.2625 Moub,
m(H,S04) =30-21=9r, v(H,SO4) =9/98 = 0.092 mob.
[Tpu nobaBneHnn oneyma K BOJHOMY pacTBopy u3 SOz o0pazyercs cepHasi KHCIIOTa:
SO5; + H,O — H,SOq4
B KosimuectBe 0.2625 moib. Takum 00pa3zom, ob1iee KOIUIECTBO CEPHOI KHCIOTHI U3 OJIeyMa COCTABIISIeT
V(H2SO4) = 0.2625 + 0.092 = 0.3545 moib.
KonunuecTtso menoun:
v(NaOH)=c - V=1.2-0.4 =0.48 moib.
B pacTtBOpe npoTeKaroT Cleqyomue peaKkIu:
2NaOH + H,SO4 — Na,SO4 + 2H,0;
0.48 0.24 0.24
V(H2SO4) = 0.3545 — 0.24 = 0.1145 mob.
Na,SO4 + H,SO4 — 2NaHSOq4
0.1145 0.1145 0.229



KonuuecTBa u macchel coneit:

v(Na;S04) =0.24 - 0.1145 = 0.1255 monb, m(Na,SO4) =0.1255-142=17.8 1.

v(NaHSO4) = 0.229 monb, m(NaHSO4) =0.229 - 120 =27.5 .
Macca pacTBopa U MacCOBBI€ 107U COJIEH:

m(p-pa) =30+400-1.04 =446,

o(NaHSO,) = 27.5 /446 = 0.062 (1 6.2%);

®(NaySO4) =17.8 /446 = 0.04 (nu 4.0%).

) Omesem: o(NaHSOy) = 6.2%; »(Na,;SO4) =4.0 %. PeansHo B pacTBOpe OyIyT HAXOAUThCA MOHBI Na',

S04, HSO, .

5.IIpu pactBopenun B Boje 63 r NapSOs; Bbeimensercs 5650 Jx Temnorel, a npu pacTBOpeHMH 63 T
kpuctamoruapara Na,SOs - 7H,0O nornomaercs 11715 [Ix tremnoTel. Onpeaenurte TeroBoi 3G ekt mporecca
obpazoBanus 1 mons Na,SO;3 - 7TH,O u3 6e3Boanoi conu. (10 6amioB)
Pewenue: 3anuiieM TepMOXUMHUYECKHE ypaBHEHHs pacTBopeHus NaSOs, NaSOs-7H, O wun
00pa3oBaHMsI KPUCTAIIIOTUAPATA U3 OE3BOTHOM CONH:
Nast3(TB) - Na2803(aq) + O (1)
Nast3'7H20(TB) —> Nast3(aq) +7H,0 + Q2 (2)
Nast3(TB) +TH,O — Na2803-7H20(TB) + Q3 (3)
Bugno, uro O3 =0 — O
Paccuuraem 3HadeHus QO u O, npuxoadmueca Ha 1 Monb NaySOs () 1 NaySO3-7THyOrp).
v(Na,SO3) = 63/126 = 0.5 MoJb, 0 =5650/0.5 = 11300 Ix/monb = 11.3 xJI>x/M0b;
V(NaySO3-7THyOs)) = 63/252 = 0.25 mons, O, =—-11715/0.25 = —46860 Ix/mMonb = —46.86 k/[x/MOIIb.
0;=01-0,=11.3+46.86=58.16 xJI»/MOIb.
Omeem: 58.16 xJ[/MOJb.

6. B crexnsaHHYI0 TpyOKYy TOMECTHJIM HABECKy XJIOpHIa aMMOHHUS Maccoil 3r, 3aTeM TpPYyOKy 3aKpernuiin

HAKJIOHHO W Harpenu. ['a3pl, BHIXOMSIIME W3 HIDKHETO M M3 BEPXHETO KOHIIOB TPYOKH, MPOIYCTHIN Yepes3

JTUCTUIUTUPOBAHHYIO BOy. OOBEM BOJBI B TIEPBOM citydae cocTaBuia 250 mut, Bo BTopoM — 1 1. Paccuunraiite pH
-5

MOJTY4E€HHBIX PacTBOPOB, eciu Kj,(NH4OH) =2-10". (10 6amioB)

Pewenue:
v(NH4Cl) = m(NH4Cl) / M(NH4Cl) = 3/53.5 = 0.056 moub.

NH4Cl —— NH; + HCI
BBEPX BHU3
v(NH3) = v(HCI) = 0.056 mMob.
[Tocne mpomyckaHus Ta30B 4epe3 Boay oOpa3oBaioch aBa pactBopa: pactBop HCl (V(H,0) = 250 mu) u
pactBop NH4,OH (V(H,0) =1 n).
Paccunraem pH pactBopa HCI (cunbHast KuciaoTa, JUCCOMMUPYET MOTHOCTHIO):
c(H) =c(HCl)=v/ V=0.056/0.25 = 0.224 mons/n, pH=—lgc(H") = 0.65.
Ucxonnas xonnentpamnus NH4sOH (cmaboe ocHoBaHme):
¢(NH4OH), =0.056 / 1 = 0.056 Mmoub/1.

NH4OH = NH, + OH™
co—X X X

CocTaBuM KBaIpaTHOE YPABHEHUE U PEILIUM €T0: # =2-10°, x= 1.0510".
056 —x

¢(OH") =1.05-10" moub/1;
cHH=10"/c¢(OH) =0.95-10" mous/m.
Paccunraem pH BTOpOro pacreopa:
pH =-1g(0.95-10 ') = 11.03.
Omeem: 0.65, 11.03.



7. dana cienyromast cxema npeBpalieHUN:
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B neBoM TpeyroibHUKE Bce peakUUH MPOTEKAIOT 0e3 U3MEHEHHsI CTETIEHU OKUCIICHUS JIEMEHTOB, B IIPABOM —
BCE pPEAKIHMHU OKHUCIMTEIbHO-BOCCTAHOBUTENbHbIE. lIpeanoxkure BO3MOXKHbIE HEHM3BECTHBIE BELIECTBA U
HaNMIIUTE YpaBHEHUSI COOTBETCTBYIOIUX peakuuid. (12 6amioB)

OO0uH u3 803MOICHBIX BAPUAHINOE PEUUCHUSL:

1) NH; + H,SO4 - NH4HSO4

2) NH4HSO4 + NH; — (NH4),SO4

3) 2NH; + H,SO4 — (NH4)2SO4

4) (NH4),SO4 + BaCl, — BaSO4 4+ 2NH,CI

5) NH4Cl sy + KOH xomy ——s NH3T + KCI + H,0

6) 2NH; + 1.50, — 5 N, T+ 3H,0

7) Ny + Oy 2229y 2INO

8) 2NH; +2.50, —=» 5 2NO + 3H,0

8. lana cienytomiasi cxema npeBpalieHuii:
CnHznOn ->X—- C4H702C1 Y- C4H602 ->7Z— CmHszm (l’l = 3]’1’[)

3anumuTe ypaBHEHHsI peakluii ¢ HCIIOIb30BAaHUEM CTPYKTYPHBIX (JOPMYJT YIACTHUKOB MPEBPANICHUH, YKAKHUTE
ycnoBus ipotekanus. (12 6annos)

OO0uH U3 803MONCHBIX BAPUAHMOB PEULCHUS.

1) CeH12056 —gepuenmt_y H,—CH,—~CH,—COOH + 2CO, + 2H, (MacnsTHOKHUCIIOE OPOKEHUE TITFOKO3bI)

2NIKOo3a

2) CH3—CH,-CH,-COOH + Cl, —£— CH3—CH,—CHCI-COOH + HCl

3) CH3—CH,—CHCI-COOH + 2KOH (¢upry = CH3—~CH=CH-COOK + KCl + 2H,0

4) 2CH3—CH=CH-COOK + H,SO4 — 2CH3-CH=CH—-COOH +K;SO4

5) CH3;—CH=CH—COOH + 8KMnOQO,4 + 11KOH — CH3-COOK + KOOC-COOK + 8K,;MnQO4 + 7H,0O

6) CH;—COOK + HCl - CH3-COOH + KCl

Omeem: X — OyranoBas kucinora CH;—CH,—-CH,—COOH; Y — kanuitHast colib OyTE€HOBOW KHCIIOTHI
CH;-CH=CH-COOK; Z — anerar kanust CH;—COOK.

9. JlokanpHOE aHOAHOE PAaCTBOPEHHE MeTailIa (JEKTPOXMMHUECKOE TPABJIEHUE) UCIIONIB3YIOT Ul MOITYYEHHUS
pHCYHKa Ha €ro NMoBepXHOCTH. [Ipy KakoMm 3HauY€HUM TOKa ClEAyeT IMPOBOJUTH aHOJIHYIO 00pabOTKy METHO-
IIMHKOBOTO ciuiaBa (p = 8.2 r/cm’), uro6sl 3a 10 MuHYT chopMUpOBATE GOPO3AKY UTHHON 10 CM, IHPHHO!M
5 MM u riyOunoi 3 MM mpu BbIxoae peakuuu 50%. M3BecTHO, U4TO MpU YAaCTMYHOM pacTBOPEHUH oOpasia
ATOTO CIIaBa Maccoi 96.6 T B M30bITKE pa30aBICHHON CEPHON KUCIOTE 00BEM BBIACIHUBIIETOCS ra3a mpu 25°C
u 1 atm cocraBmi 14.66 1. (14 6amioB)

1) onmpenenuM coCTaB U CPEIHIOI MOJISIpHYIO Maccy ciutaBa. C pa30aBlIeHHON KHCIOTOM pearupyeT TOJbKO Zn
Zn + H,SO4 = ZnSO4 + Hy 1
Bcero Boigenumnock v(Hy) = 1-101.3-14.66 / (8.31-298) = 0.6 Mob.
w(Zn) = 0.6 Mmob, m(Zn) =391
m(Cu)=96.6 -39=57.6T
v(Cu) = 57.6/64 = 0.9 monb
M., = m(cnnasa) / (v(Cu) + v(Zn)) = 96.6/(0.6 + 0.9) = 64.4 r/mMo1b.
2) Paccunraem Maccy criaBa, KOTOpast OJABEPIIach aHOIHOM 00paboTKe.
m(crmaBa) =V-p=10-0.5-03-82=123r
3) 1o 3akony Dapajes onpeaeanum 3HaYeHUE TOKa.

m(cnnasa) = —Fp , rie n = 0.5 — BBIXOJ peaKI|H, 7 = 2 — YUCJIO JIEKTPOHOB.
n .



_n-F-m(cnnasa) 2-96500-12.3

= =123 A.
tm-M, 600-0.5-64.4

I
Omeem: 123 A.

10. Cnoxupiii  3gup maccoir 25.6 r moxseprnu ruaponusy. OOpa3oBaBHIYIOCS CMeCh Harpeiad co
CBEKEOCAXJICHHOW B3BECHIO, MOMydyeHHON npu aeiictBuu 560 r 20%-HOro pactBopa IMAPOKCHIA Kalus Ha
135 r xnopuaa meau (II). O6pazoBaBmuiicss ocagok OTGMIBTPOBAIU U BbAepkamu 1npu 250°C 10 MOCTOSHHOM
Macchl, kotopas cocraBuia 60.8 r. [Ipemnoxure BO3MOXHYIO CTPYKTYpHYIO (opMylly ucxomHoro 3¢upa. (14
OaJIIoB)

Pewenue:
1) (KOH) = 560-0.2 / 56 = 2 Moub,
v(CuCly) =135/ 135 =1 mob.
2KOH + CuCl, —> Cu(OH), 4+ 2KCl
v(Cu(OH),) = 1 mob.

2) U3 ycnoBusi M3BECTHO, YTO MPOAYKTHI TUApodm3a cioxHoro sdupa pearupyior ¢ Cu(OH), c
oOpa3oBaHHeM ocajka. Bo3M0oXHO, 4TO MPOJYKTOM THAPOIIN3A SBISETCS albJIEru/, a UICXOJAHOE COeIUHEHUE —
3¢up HEepeneabHOTo CIupTa:

R—~COO-CH=CH-R; + H,O - R|—COOH + R,—CH,—CHO
X X X
[Tpu u366ITRKe Cu(OH); BO3MOXHBI CIICTYIOITUE PEAKITUH:
2R2CH2CHO + SCU(OH)Q —> (RzCHzCOO)QCu + 2CLI20 + 6H20

X 2.5x X
2R;COOH + Cu(OH), — (R;C0O0),Cu + 2H,0
X 0.5x

3) Ocamox o6pazoBad Cu,O u ocraBmumcst Cu(OH),.
v(Cu(OH),)=1-2.5x—-0.5x=1-3x
v(Cu,0) =x
[Tocne npoxanuBanus:
Cu(OH); —» CuO + H,0O
1 -3x 1 —-3x
Macca tBepaoro ocratka paBHa 60.8, mojaydyaem ypaBHEHHUE
144-x + 80(1 — 3x)=60.8 x=0.2 M0oaB
4) OnpenenuM MOJISIpHYIO Maccy ddupa:
M(>dupa) = m(a3dupa) / v(3¢upa) = 25.6 / 0.2 = 128 r/mob.
Uckomsiii a3¢pup — Hanpumep CH3;COOCH=CH-C;sH7, ero ctpykrypHas dhopmyna:
CH3* C/C)
“O—CH—CH CH,—CH,—CHj,



