B c { } LL] BCEPOCCHUMCKAS OJIUMITHAJIA IIKOJIbHUKOB 2023/2024 rr.
soRrocOMiOKAN MYHUIIMITAJIBHBIN OTAII

onuMnuAnA
LWKONBEHUKOB

XUMUA
11 KJIACC

Kirouu 1151 4ieHoB xKopu
Bpemst Boinosinenus 3aganuii — 220 MuHyT
(180 MmuHyT — TeopeTnueckuii, 40 MUHYT — MPAKTHYECKHIA TYP)

MakcuMaJIbHOE KOJHMYECTBO 0a/110B — 67

3amanmue 1:

Jlonuimre ypaBHEHHs OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEaKIMii, paccTaBbTe KOI()DUIMEHTHI,
OIPEACIINTE OKHUCIIUTCIIb U BOCCTAHOBUTCIIb:

KOH+C+N; —

KBIOg + MnSO4 + H,SO, —

AU+ NaCN + O, + H,0 —

Na,SnO; + Bi(NO3); + NaOH —

Pemrenne
JJieMeHTBbI peleHust Banabl
2KOH +4C + N, — 2KCN +2CO + H, 4 danna

+2

C® — 2e — C™ poccranoBuTeb

N20 +6e —2N?  okucmuTens
+

2H™ +2¢ —H, oxucmurens

10KBiO3 + 4MnSQ, + 14 H,SO, — 4KMnO4 + 3K,SO, + 5Biy(SO4)3 + 14H,0 3 Gama
2Bi™® +4e — 2Bi*®  oxuciuTens
Mn*? —5e — Mn""  BoccTaHOBUTEND

3Na,SnO, + ZBi(N03)3 + 6NaOH — 2Bi + 3Na,Sn0O3 + 6NaNO3 + 3H,0 3 baita
Sn*? — 2e — Sn™* BoccTanOBUTED
Bi*® +3e — Bi° okucmurens

4Au + 8NaCN + O; + 2H,0 — 4Na[Au(CN),] + 4NaOH 3 6ata
AU’ - 1e — Au™ BoccranosuTens
020 +4e —20?  okucnuTens

HUroro 13 6aa10B

,Z]onycxaiomc;z UHblEe ¢0pMyﬂMp06KU omeenia, He ucKkasticarujue e2o Cmslcia

3ananue 2:
Ocy1ecTBUTE MPEBpaIEHUs COSTMHEHUN MeI, COCTaBbTE YPAaBHEHHS BO3MOKHBIX PEAKIIHIA.



B c { } LL] BCEPOCCHUMCKAS OJTUMITUAIA INIKOJIbHUKOB 2023/2024 rr.

RORPOCOMICKAS MYHI/IHI/IHAJII)H])IFI I9TAIL
XNMUA
11 KJIACC
Cuso, . H,S
3
H,S,0; H,SO, 1
I’y
Na,SO, NayS;03
SO3 ) SO,
Pemenue
DJIeMEHTHI peleHust BaJuibl
5H,S0, + 4Mg — 4MgSO, + H,S + 4H,0 1 Gayt
2H,S0, + Cu — CuSO4 + SO, + 2H,0 1 Gaimn
SOz + 2NaOH — Na,SO4 + H,0 1 0amn
Na,S,03 + 2HCI + H,O — 2NaCl + H,S + H,SO4 1 Oamn
Na,S,03 + 2HCI — 2NaCl + SO, + S + H,0 1 Gain
H,SO4 + SO; — H,S,04 1 Oamn
H,S,0; + H,O — 2H,S0,4 1 Gain
2S0, + O, — 2S03 1 Oamn
2H,5,07 + Cu — 2H,S0, + CuSO, + SO, 1 6ann
Na,S,03 + 2ZHNO3; — 2Na,SO,4 + 2NO;, + S + H,0 1 Gain
CuSO; + 2NaOH— Cu(OH), + NSO, 1 Gam
H,S+ 5Cl, +4 H,O + Cu — CuSO, + 10HCI 1 6amn
Hroro 12 6annoB
ﬂOnyCKCllOmCﬂ UHbLE ¢0pMleup06Ku omeenia, He ucKkascarujue e2o Cmslcia

3aganue 3.
Ocy1iecTBUTE IIENOYKY MTPEBPAIICHUN OPraHUYECKUX COCTNHEHNN:
+HClI H,0 +C,H,Mgl +H,0 KMnO,
CHiAg —= X — > Xp — > X3 —— X4 — X
Hg*" H,SO,

BemectBo X3 conepxut no macce 25,21% yraepona, 6,72% xucnopoaa, 10,09% maruaus u 53,36%
Hona.
CocTaBbTe ypaBHEHHsI peaKluii MPEeBPAICHH OPraHNYEeCKUX COCTUHEHHIA.

Penrenne

JJIeMEeHTBbI peleHust banbl

[TpoBepum Bce i 3nmeMeHTHI ipeactasiensl 100 — 25,21 — 6,72 — 10,09 — 53,36 = 4,62 | 0,5 6amna
% 3TO BOJIOPOJT

C : H : O : Mg | 1,5 6amna
2521 : 462 : 6,72 : 10,09 : 53,36
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— MYHI/IIII/IHAJII)HI)II/I ITAIl
XUMUA
11 KJIACC
12 : 1 : 16 : 24 . 127
21 :462:042 : 042 : 042
5 11 1 1 o1
C5H110|V|g|
H,C—C=—=C—Ag +HC ——> HC=C—CH; +AgCl 1 Gann
Hg?* 1 Gamn
HC=C—CH; +H,0 —— HzC—C—CH,
0 o
{0 CHy 1,5 6amna
HC—C——CH; + H;C—CH,-Mgl —> H;C—C—O—Mg-I
5 EH,
CHy CH3 1,5 Gama
HyC—CH, C=O—Mg-l +H,0 —— HzC—CH,C—OH +MgOH
CHsy CH,
CHj t 2 Gamta

CH4

|
5 HyC—CH:C—OH +8KMNO, +12H,SO, ——5H;C—CH,~G—CHy +5 CO, + 8 MnSO, + 4 K;SO4 + 22 H,0

Bcero

8 0as10B

ﬂonycxa;omc;z UHblE d)OpMyJIMPOGKu omeena, He ucKkas)dcarowmue e2o Cmolcia

3aganue 4.

Jlana cmech ClOXHBIX 3()UPOB MEeTHIIalleTaTa U MEeTUI0eH30aTa Maccon
28,4 r. JIns runponusa cMmecu norpedosanock 81,3 mit 20%-ro pactBopa
enkoro Harpa (motHocTh 1,23 r/mi). Ilo okOHUaHMM THUIpOIM3A
M30BITOK Imenoun HedTpanuzoBamu 20 ma SM pacTtBopa cepHOI
KHUCJIOTHIL. OnpeennTe MaccoBbie 07U 3(UPOB B CMECH.

13 6ans10B
Pemenne
DJ1eMEHTHI peleHust BaJuibl
C;O 1 6amn
'O—CH; +NaOH — » @’ + HyC—OH

=0 1 6amnn

HyC—C™~ =0
3 ‘0—ch, *NaOH ——= HC— C<O—Na + HyC—OH

2NaOH + H,SO4 — Na,SO,4 + 2H,0 1 G6amn
m,(NaOH) = 81,3x1,23 =100 _ m,(NaOH) = 100x20: 100 =20 1 Gamn
v(NaOH) = 20:40 = 0,5 mosib Bcero
L(H2S04) =5 %20 : 1000 = 0,1 moib 1 Gamn
v(NaOH) = 0,1x 2 = 0,2 MOIIb B PEAKIIUHU C CEPHOM KHMCIIOTOM, OCTAI0Ch Ha 1 6ann
ruapoans 0,3 MoJb
ITycTh L - KOJIMYECTBO BENIECTBA METHIOCH30aTa, N - KOJMYECTBO BEIIECTBA 1 Gann

3
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soerocumioan MYHHIMHAJIBHBIA S TAII
XNMUA
11 KJIACC
MeTHIIaleTaTa
v+n=03 n=03-v 0,5 6ayta
My(MeTunbensoara) = 136 v, My(Metunanerara) = 74 n = 74(0,3 - v)=22,2 - 74v | 1,5 6ayuia
136 v + 22,2 - 74v = 28,4 v=0,1 moab, n=0,3-0,1=0,2 Mmoub 2 Ganna
[ (metunbensoara) = 136x0,1x100% : 28,4 = 47,9% 1 Oamn
U (metmmanerara) = 74x0,2x100% : 28,4 = 52,1% 1 6amn
Bcero 13 dasioB
3aganue 5:

Kotnera kypunas maccoit 100 r comepxut 55,9% BOIBI,
22,9% Oenxa, 16,5% >xxupoB u 4,7% yraeBonoB. Onpenenure
KaJIOPUMHOCTD (B KKaj) KOTJIETHI, €CIIM KaJIOPUHHOCTh OEJIKOB
u yriaeBonoB coctapnsieT 17,1 xJx/r, KaJOpuiHOCTH KUPOB
paBaa 38,0 x/lx/r. Kakoit maccel kotiery cwen Ilers, ecim
KaJIOpUHHOCTD YTTIEBOJIOB B Hell cocTaBmia 45,6 kkan. (1 kkan

= 4,18 x/[x)
6 0aJ1J10B
Pemienune
DJIeMeHThI peleHust Baibl
(4,7 x17,1)+ (16,5 x 38) + (22,9 x 17,1) = 1098,96 /I 2 Oaa
1098,96 : 4,18 = 262,9 xkan 1 Gamn
45,6 x 4,18 = 190,6 x/x 1 6amn
m,=190,6:17,1=11,15r 1 Gamn
m,=11,15x100:4,7=237,2r 1 Gamn
Bcero 6 0a/10B
IIpakTuyecknii Typ
3amanmue

B nsaTu npoHymepoBaHHBIX MpPOOMpPKax HAXOIATCS OECLIBETHBIE PACTBOPHI BEIIECTB M KUAKOCTHU:
aBeseBas KHUCJIOTa, YKCYCHas KHCIIOTa, TIUIEpUH, aleTalblIeru], aieroH Bribepure cpenn
PEaKTUBOB O/IMH, C TOMOLILI0 KOTOPOTO MOKHO OIPENEIUTh B KaKOW MPOOUpPKE HAXOAUTCS KaXK10€
BeniecTBo. (CocCTaBbTE CXEMy pELIEHMS 3aJadyd, HANUIINTE YPAaBHEHUS BO3MOXHBIX PEaKIIHH,
UCNONBL3YSL CMPYKMYPHblE (POPMYIbL OP2AHUYECKUX 6eujecm, TIPOBEIUTE HKCIEPUMEHT, OMUILIUTE
METOAMKY IMPOBEACHUS SKCIIEPUMEHTa M OmIpelenuTe B Kakod mpobupke (Ne) kakoe BEIIecTBO.
[IpencraBbTe B OTBETE CXEMY pEIIEHMs], ypaBHEHUA peakiuii, Noe mpoOUpKU — BEIIECTBO.
PeakTMBBI: aMMua4HBIN pacTBOp OKcuaa cepedpa, ruapokcun Hatpus, okcun men (Il), cynbdar
memu (I1), xopus antoMuHus, OpoMHast BOJa, CEpHas KKcIoTa, Xiaopua xemnesa (11).
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R MYHUIIUITAJIBHBIN 3TAII
onuMnuaaa
XUMUA
11 KJIIACC
Pemenue
Cxema penieHust
Bemecrpa C2H204 C2H402 C3H303 C2H4O CgHsO
Peaktus
Cu(OH); | romy6oro PactBop PactBop sipko- | t°,] kpacHoro —
1[BEeTa roay0oro 1BeTa | CHHEro I[BeTa 1[BETa
/O 1 6amn
o o =
c—c +CUOH), — | g>cu +2H,0
HO OH C\O
o) 1 Gamn
_0 HaC—C=,
2 HC—CZ +Cu(OH), —» —Cu +2H0
© Hac—c <2
3 = o
Hzcl;_OH H2C|I—O\CU H2(|:—OH 1 6amn
2 HC—OH +Cu(CH), —= HO—(l_‘,H ‘o—cle +2 H,0
H,C—OH HO-CH, H,C—OH
o] t© o) 1 Gamn
e —_
HaC c\H +2Cu(OH), — H3C—C<OH + CU,0 +2 H,0
DJIeMeHThI peleHust Baaubl
[TpaBuIIbHO cOCTaBJI€HA CXeMa pelIeHus 5 GanoB
[TpaBUIBEHO COCTABIICHBI YPABHEHUS PEAKITUN 4 6anna
[TpaBHJIbHO BBINIOJIHEH KCIIEPUMEHT. BepHo omnpesieneHs! BenecTsa 6 GaynoB
[TpaBriIbHO HCTIOIB30BAaHO 000OPYAOBAHUE M XUMUYECKas MOcy/ia 1 Gamn
CobmoieHa TeXHUKa O€30MaCHOCTH 1 Gann
[TpaBuIIbHO OMMCaHa METOAMKA DKCIIEPUMEHTA 2 Gamnna
[TpaBriIbHOE HCTIONIB30BAaHHE XUMUUECKON TEPMUHOJIOTUI 1 Oamn
Hroro 20 6a,1710B




