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MartepuaJ 1Ji1 NpoBeeHHs 3a4eTHOH padoThbl Nel.
Bapuant 102

Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BEéPHYTHIM 0TBETOM

Hcnonb3yst METO 3IEKTPOHHOTO 0anaHca, COCTaBbTE YPAaBHEHUE PEAKIHH

KzCI‘O4+HC1 —> CI'C13+ R N +H20

Onpez[eJmTe OKHUCJIUTCIb 1 BOCCTAHOBUTCIIb.

ConepskaHue BEPHOT0 0TBETA M YKA3aHUS 110 OIEHUBAHUIO Banasl
(omyckaroTcst UHbIe (POPMYITMPOBKH OTBETA, HE MCKAXKAIOIIUE €r0 CMBICIIA)

DJIEMEHTHI OTBETA!
1) CocraBieH dIeKTPOHHBIN OallaHC:

2 [Cr°+38 —Cr”

3 |2C1! - 28 — CL’
2) Ykazano, uro xyiop B crteneHu okucinenus —1 (wmm HCI) sBnsercs
BOCCTAHOBUTEJIEM, a XPOM B CTEMEHH OKHUCIEHUd +6 (WIn Xpomar
KaJus) — OKUCIUTEIeM
3) Onpenenennl HEJ0CTaOIINE BEIIECTBA, u paccTaBieHbI

K03 (PUIIMEHTHI B YpaBHEHUU PEAKIUU:
2K,CrO,4 + 16HCl — 2CrCl; + 3Cl, + 8H,0 + 4KCl

OtBeT HpaBI/IJII)HHﬁ 141 HOHHLIﬁ, BKJIIOYAaCT BCC HA3BAHHBIC BBHIIIC 3
OJICMCHTHI

B otBete A0ITyHICHa oIInOKa TOJBKO B OAHOM M3 3JICMCHTOB

B otBete JOITYHICHBI OIINOKH B ABYX JJICMCHTAX

Bce anemenThl OTBETa 3alIMCaHbI HCBCPHO

W IO N

Maxcumanvroiu 6aun

['a3, momy4yeHHbId Tpu 00pabOTKE HUTPHUAA KajblUs BOJOM, MPOIYCTUIM HaL

packan€HubiM nopomkoM okcuga wmeau(Il). IlomyuenHoe npu 3TOM TBEpHOE
BEILIECTBO PACTBOPWIIM B KOHLEHTPUPOBAHHOW a30THOM KHMCIJIOTE, PACTBOP BBINTAPUIIN,
a TOJy4eHHbIH TBEPABIA OCTAaTOK Npokaiuiau. CocTaBbTe€ ypaBHEHHMS YETBIPEX
ONMCAHHBIX PEAKLINAN.

Conep:xkaHue BEPHOT0 0TBETA M YKA3AHUA 10 OLIEHUBAHUIO Banabl
(DomyckaroTcs uHble (POPMYJIMPOBKH OTBETA, HE HCKAKAIOIUE €r0 CMBICIIA)

OtBer BKJIIOYAaEeT B ceOsl YEThIpE YPABHEHMSI BO3MOKHBIX pPEaKlui,
COOTBETCTBYIOIINX OMUCAHHBIM MPEBPAIICHUSIM:
1) Ca;N, + 6H,0 — 3Ca(OH),+2NH,

2) 2NH;+3Cu0—"53Cu+3H,0+N,
3) CU+4HNO3(éﬁ 6) —> CU(NO3 )2 + 2NO2 + 2H20

4) 2Cu(NO; ), ——2Cu0+ 4NO,+ O,




[IpaBunpHO 3anucanbl 4 ypaBHEHUs peakui

[IpaBunbpHO 3anucanbl 3 ypaBHEHUS peakui

[IpaBunpHO 3anucanbl 2 ypaBHEHUS peakui

IIpaBuibHO 3anmca”o | ypaBHEHHE peakuuu

Bce ypaBHeHuUs peakiiuii 3a1McaHbl HEBEPHO

RN(O|—IN|W A~

Maxcumanvuoiii 6ain

C3

Hanummre ypaBHEHHs peakuuii, ¢ NOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH

CJIEIYIOIIME TPEBPAILCHMS:

KMnOy4, HySOy4, t° Cl (Pes., t°)
2-x510p0OyTaH — GyTeH-2 — 2204 3 X, = > X, —>
AMHHOYKCYCHAas igliaiie-2, H ,t°

KHCJIOTa 73

[Ipy HamMcaHuu ypaBHEHMH pEaKUUN HCIONB3YHTE CTPYKTYypHbIE (OPMYIIBI
OpraHU4ECKUX BEIIECTB.

Conep:kaHue BEPHOT0 0TBETA M YKA3AHUA 10 OLIEHUBAHUIO Banabl
(momyckaroTcs WHbIE (POPMYITMPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMbICIIA)

OTBeT BKJIIOYAET B ceOs MATh YPaBHEHHMH PEaKIMi, COOTBETCTBYIOIIUX
CXeMe IPEBPALEHUI:
1) CH3—CHC1—CH2CH3 + NaOH(CHHpT.) —>

—> CH3—CH:CH—CH3 + NaCl + HzO

2) 5CH;~CH=CH-CHj; + 8KMnO, + 12H,S0, ——>
—% 5 10CH;COOH + 8MnS0O, + 4K,SO, + 12H,0

Pep., t°

3) CH;COOH + Cl, —=" 5 CICH,COOH + HCI
4) CICH,COOH + 2NH; —“— NH,CH,COOH + NH,CI

t°, H*

5) NH,~CH,~COOH + CH;~CH(OH)-CH; ———

o’ H+
———— NH,~CH,-COO-CH(CHs), + H,0

IIpaBuibHO 3anucanbl 5 ypaBHEHUN peakun

[IpaBunpHO 3anucanbl 4 ypaBHEHUS peakui

[IpaBunpHO 3anucanbl 3 ypaBHEHUS peakui

[IpaBunpHO 3anucanbl 2 ypaBHEHUS peaKkIui

IIpaBuibHO 3anmcano | ypaBHEHHE peakuun

Bce ypaBHEHUs peakiiuii 3aricalbl HEBEPHO

N[O |— (D |W KW

Maxcumanvroiu 6aun




CMech aIFOMUHUEBBIX M JKEJIE3HBIX OIMIOK o6pa60TaJm N30BITKOM p336aBHCHHOﬁ

COJITHOM KUCJIOTBI, TPH 3TOM BBLAETWIOCH 8,96 11 (H.y.) Bomopozaa. Eciu Takyro xe
Maccy cMecu o0paboTaTh M30BITKOM pacTBOpa THIPOKCHIA HATPHS, TO BBIICITHTCS
6,72 1 (H.y.) Bomopoaa. Paccuuraiite MacCOBYIO JOJIIO 5K€jie3a B HICXOJJHOM CMECH.

ConepxaHue BEPHOT0 0TBETA U YKA3aHUSA 110 OLEHUBAHUIO Banabl
(momyckaroTcs nHbIe (POPMYITMPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMbICIIA)

DJIEMEHTHI OTBETA!

1) CocTaBiieHbl ypaBHEHUS] XUMUYECKUX PEAKITUI:

a) Fe +2HCIl = FeCl, + H,1

0) 2Al + 6HCI =2AICl; + 3H,1

B) 2Al + 2NaOH + 6H,0 = 2Na[Al(OH),4] + 3H,1

2) PaccuuTaHbl KOJMYECTBO BEIIECTBA U Macca allOMUHUSI B CMECH:
n(Al)=2/3n(Hy)=2/3-(6,72/22,4) =0,2 Mmonb
m(Al)=0,2-27=54r

3) PaccunTaHo KOJMYECTBO BEIIECTBA *Kejie3a B UCXOIHOM CMECH:
00BEM BOZIOPO/Ia, BBIJICISIEMBINA B PEAKITNH a) KEIE30M, PaBCH
V(H;) =896 -6,72=2,24n

n(Fe) =n(H,) =2,24 /22,4 =0,1 monb

m(Fe)=0,1 -56=5,6T

4) PaccunTana MaccoBas JI0JIs JKejie3a B UICXOIHOM CMEeCH:

m(Fe 5,6
o(Fe) = f - ~) =— =0,509, nmu 50,9%
m(ii dne) 5,6+5,4
OTBeT mNpaBWIBHBIA W TIONHBIA, BKJIIOYACT BCE HA3BAHHBIC BBIIIC 4
3JIEMCHTBI

B otBete AOITyHIICHa omnOKa B OJHOM M3 HAa3BaHHbIX BBIIIC 2JICMCHTOB

B otBete AOIMYIICHBI OIINOKH B JABYX W3 HAa3BAHHBIX BBIIIC 3JICMCHTOB

B otBete AOIMYIICHBI OIINOKH B TpéX N3 HAa3BAHHBIX BBIIIC 3JICMCHTOB

Bce anemenThl 0TBeTa 3alIMCaHbI HCBCPHO

KNS~ |W

Maxcumanvuoiii 6ain

*IIpumeuanue. B cirydae, Korjia B OTBETE COACPIKHUTCS OIMMOKA B BHIYUCICHUSIX B
OJTHOM M3 TPEX JIEMEHTOB (BTOPOM, TPEThEM WJIM YETBEPTOM), KOTOpas MpHUBEIia
K HEBEPHOMY OTBETY, OIICHKA 3a BBINOJHCHHUE 3aJaHUS CHIDKACTCS TOJIBKO Ha
1 Gamn.



CS | Ilpu B3aumojeiicTBUU 23 T MPEACIBHOIO OJAHOATOMHOIO CIHPTa C H30BITKOM

META/NIMYECKOro  HATpus BblAeawiIock 5,6 1 (H.y.) Traza. Onpenenute
MOJIEKYJISIpHYIO (OpMYITy CIIUPTA.

Conep:xaHue BEPHOr0 0TBETA U YKA3aHUSA 10 OLIEHUBAHUIO baaabl
(momyckaroTcst HHbIE (POPMYIMPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIIA)

DIIEMEHTBI OTBETA.

1) CocraBiieHO ypaBHEHHE peEaKIMH B OOLIEM BHUIE, U BBIYUCICHO
KOJIMYECTBO BEILIECTBA BOJAOPOIA:

2CnH2n+10H + 2Na = 2CnH2n+lONa + H2

n(H,) =5,6/22,4=0,25 moJb
2) Paccuutana MossipHasi Macca CMpTa:

n(C,H,,+;OH) = 2n(H,) = 0,5 momb

M(C,H,,+1OH) =23 /0,5 =46 r/™M0ab
3) YcranorieHa moJekyisipaas GopMyIia CIupTa;

M(CHy,+1OH) =12n+2n+ 1 + 17 =46

14n + 18 =46

14n = 28

n=>2

Monekynsipuas Gopmyia cnupra — C,HsOH
OTBeT mNpaBWIBHBIA M TMOJHBIMA, BKIIOYAET BCE HA3BaHHbIC BbIIIE| 3
AJIEMEHTBI
IIpaBuiIbHO 3anKcaHbl EPBBIA U BTOPOM AJIEMEHTHI OTBETA
IIpaBuiIbHO 3aNIMCaH NEPBBIM WIM BTOPOU IJEMEHTHI OTBETA
Bce anemeHThI 0OTBETa 3anMcaHbl HEBEPHO

W IO|(—|DN

Maxcumanvuoiii 6ain
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MartepuaJ 1Ji1 NpoBeieHHUs 3a4eTHOH padoThl Ne2.
Bapuant 101

Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BEéPHYTHIM 0TBETOM

C1

Hcnonb3yst METO 3IEKTPOHHOTO 0anaHca, COCTaBbTE YPAaBHEHUE PEAKIHH

CI'Clz + KzCI'207 +...> CI'C13 + ... Hzo

Onpez[eJmTe OKHUCJIUTCIb 1 BOCCTAHOBUTCIIb.

Conep:xkaHue BEPHOT0 0TBETA M YKA3AHUSA 10 OLEHUBAHUIO Banabl
(momyckaroTcs nHbIE (OPMYITHPOBKH OTBETA, HE UCKAKAIOIIME €r0 CMbICIIA)

DJIeMEHThI OTBETA!
1) CocraBieH »IeKTPOHHBIN OallaHC:

6|Cr?-1e—Cr”

1|2Cr™ +6&— 2Cr"
2) Vkazano, uto xyopua xpoma(ll) siBisieTcsi BOCCTAHOBUTENEM 3a CUET
XpoMa B CTENEHU OKHUCICHUS +2, a TUXpOMAT KaJIUsl — OKUCIUTENIEM 3a
CYET XpoMa B CTENIEHU OKUCIICHUS +6
3) Ompenenenbl  HENOCTAlOIME€  BELIECTBA, M PACCTaBJICHBI
KO3 (PUIIEHTHI B YpaBHEHUU PEAKIIUU:
6CrCl, + K,Cr,07 + 14HCI = 8CrCl; + 2KCI + 7H,0

OtBeT HpaBI/IJII)HHﬁ 141 HOHHLIﬁ, BKJIIOYAa€T BCC HA3BAHHBIC BbIIIC 3
OJICMCHTBI

B otBeTe A0ITyHICHA oIInOKa TOJLKO B OAHOM M3 3JICMCHTOB

B otBete JOIMYHICHBI OIITNOKH B JABYX JJICMCHTAX

Bce anemenTh OTBeTa 3alMCaHbl HCBCPHO

WO (=N

Maxcumanvroiu 6aun

C2

Kpemuuii coxrim B atmochepe xiopa. [lomydenHsiit xmopua o6padoTanu BoIOH.

BoiaenuBmmiicss mpu 3TOM OCaJ0OK MNPOKaIWId. 3aTeM CIulaBuiu ¢ Qocdarom
Kajbius U yriém. CocTaBbTe ypaBHEHHSI YETHIPEX ONMMCAHHBIX PEaKIUil.

Conep:xkaHue BEPpHOT0 0TBETA M YKA3AHUSA 10 OLEHUBAHUIO Banabl
(DomyckaroTcs UHble (POPMYJIMPOBKH OTBETA, HE CKAKAIOIUE €r0 CMBICIIA)

OtBer BKIIIOYAET B ceOsl YEThIpE YPABHEHMSI BO3MOKHBIX pPeaKlui,
COOTBETCTBYIOIIUX OMUCAHHBIM MPEBPALICHUSIM:

1) Si+2Cl, ——SiCl,

2) SiCl, + 3H,0 = H,Si0;] + 4HCI
3) H,Si0; ——>Si0, + H,0

4) 3Si0, + Cay (PO, ), + 5C =3RaSiO; + 2P +5CO
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ITpaBuipHO 3anucanbl 4 ypaBHEHUS peakui

[IpaBunpHO 3anucanbl 3 ypaBHEHUS peakuil

[IpaBunbpHO 3anucanbl 2 ypaBHEHUS peakui

IIpaBuibHO 3anncano | ypaBHEHHE peakuun

Bce ypaBHEHUs peakiuii 3arMcalbl HEBEPHO

RN(O|— (N |W| D>

Maxcumanvroiu 6aun

C3

Hanumure YpaBHCHH pCaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBHUTH

CIIeAYIOIIUE TTPEBPaICHHUS:

1,3-nubpomOyTan i)Xl — 2-0pomOyTaH L>X2 -

KMnOy, HpS04.1° , <
> A3

— 1,2-muMeTHI0EH30II

[Ipy HamMcaHuu ypaBHEHHMH pEaKUUN HCIMOJIB3YHTE CTPYKTYypHbIE (OPMYIIBI
OPTraHUYECKUX BEILECTB.

Conep:xaHue BEPHOr0 0TBETA U YKA3aHUSA 10 OLIEHUBAHUIO baabl
(momryckaroTcsi HHbIE (POPMYIIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICIIA)

OTtBeT BKJIIOYAET B ceOs MATh YpaBHEHUU PEaKIMi, COOTBETCTBYIOIIUX
CXEMe MPEBpAILICHUIT*:

H,C
1) CH;-CHBr-CH,-CH,Br + Zn — | > CH-CHj + ZnBr,
H,C
HyC__ .
2) | > CH-CH;+HBr —“— CH;-CH(Br)-CH,-CH,;
H,C

3) 2CH;-CHBr-CH,-CH; + 2Na — C,H;-CH(CH;)-CH(CHj3)-C,Hs +
+ 2NaBr
CH;

4) C,Hs-CH(CH;)-CH(CH3)-C,Hs ST s 4H, + @[
CH;

5) 5CH4(CHs), + 12KMnO, + 18H,SO, — 5CH,(COOH), + 6K,SO0, +
+ 12MnSO, + 28H,0

IIpaBuibHO 3anucanbl S ypaBHEHUN peakun 5
IIpaBuipHO 3anucanbl 4 ypaBHEHUS peakui 4
IIpaBuipHO 3anucaHbl 3 ypaBHEHUS peakIui 3
IIpaBuipHO 3anMcaHbl 2 ypaBHEHUS peakui 2
IIpaBuibHO 3anncano | ypaBHEHHE peakuun 1
Bce ypaBHeHus peakuuii 3an1McaHbl HEBEPHO 0

Maxcumanovuoiii bann 5

* [Ilpumeyanue. B 3anmucu ypaBHEHUs peakUuH S5) JTOMYCTUMO HCIOIb30BaHUE
MOJIEKYJISIPHBIX (hOpMYIJI.
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B u30biTke kucnmopoaa coxriu 8 r cepbl. [lomydeHHBI ra3 MpOMyCTUIIM yepe3

200 r 8%-noro pactBopa rugpokcua HaTtpus. Onpenennte MaccoBbI€ JOJIU COJIEH
B MIOJIy4YE€HHOM pacTBOpE.

Coaep:xaHue BepHOr0 0TBETA U YKA3aHUS 110 OLEHUBAHUIO banibl
(momyckaroTcst HHbIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

DJNIeMEHTHI OTBETA!

1) CocTtaBieHO ypaBHEHHE TOPEHHUS CEpPbl, U OMPEACICHO KOJIMYECTBO
BelecTBa oopaszopasiierocs okcuaa cepoi(IV):

S+0, =S50,

v(S)=m:M=8:32=0,25mo016 v(SO,) =v(S)=0,25M07b

2) OnpeneneHbl Macca M KOJUYECTBO BELIECTBA THIPOKCUAA HATPUS B
pacTBope:

m(NaOH) =200-0,08=16r v(NaOH)=16:40= 0,4 moJp

3) PaccunTtanbl Mmacchl 00pa30BaBIINXCS COTICH:

SO, + NaOH = NaHSO;

NaHSO; + NaOH = Na,SO5; + H,O

v(NaHSO3) = v(S0O,) = 0,25 Moib

v(NaOH),;pop. = v(S0O,) =0,25 MOJTb
v(NaOH),., =0,4-0,25=0,15 Mm015b

V(NaHSO3)p0p. = V(NaOH) = 0,15 Monb

v(NaHSO3),. =0,25-0,15 = 0,1 MOIB

V(NaS03),6p. = V(NaOH) = 0,15 mois

m(NaHSO;)=0,1-104=10,4r m(Na,S0;)=0,15-126=18,9T

4) PaccumTaHbpl Macca pacTBOpa M MacCOBBIE JOJU THAPOCYIbduTa U

cyab(puTa HATPUS B PaCTBOPE:
m(p-pa) =200 +0,25- 64 =216

10,4
®(NaHSO;) =——=0,048 =4,8%
216
18,9 o
®(Na,SO;) =——=0,0875=38,75%
216
OTBeT mNpaBWIbHBI W TIONHBIM, BKJIOYAET BCE HA3BAaHHbBIC BHIIIE 4
JIIEMEHTHI
B oTBeTe nomyreHa omuOka B OJJHOM M3 Ha3BaHHBIX BHIIIE SJIEMEHTOB 3
B otBeTe gomynieHb! OmMOKY B IBYX U3 HA3BAHHBIX BBIIIC DJIEMEHTOB 2
B otBeTe gomymieHbl OMMOKY B TPEX U3 HA3BAHHBIX BBIIIE DJIEMEHTOB 1
Bce snemenThI 0TBETA 3aMCaHbl HEBEPHO 0
Maxcumanvuoiii 6ain 4

Ilpumeuanue. B cinydae, Korzia B OTBETE COACPKUTCS ONIMOKA B BHIYUCIICHHUSIX B
OJTHOM M3 TPEX IJIEMEHTOB (BTOPOM, TPETHEM WJIM YETBEPTOM), KOTOpas MpUBEIa
K HEBEPHOMY OTBETY, OIICHKA 3a BBIMOJHEHWE 3aJaHUsl CHIDKACTCS TOJBKO Ha
1 Gamn.
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CS | Tlpu B3ammomeicTBUU 22 T MPENEILHOIO OJHOATOMHOIO CIHPTAa C H30BITKOM

METAJIMYECKOro HaTpusi Bblgemwioch 2,8 1 (H.y.) ra3za. Omnpenenure
MOJIEKYJISIpHYIO (OpMYITy CIIHPTA.

ConepskaHue BEPHOT0 0TBETA M YKA3aHUS 110 OICHUBAHUIO Banasl
(omyckaroTcst UHbIe (POPMYITMPOBKH OTBETA, HE MCKAXKAIOIIUE €r0 CMBICIIA)

DJeMeHThI OTBETA.
1) CocraBieHO ypaBHEHHE pEaKIMM B OOIIEM BHUJE, W BBIYHCICHO
KOJIMYECTBO BEIIECTBA BOJIOPO/IA:

2CnH2n+1OH +2Na = 2CnH2n+1ONa + Hz
n(H,) =2,8 /22,4 = 0,125 moub

2) Paccuntana MossipHasi Macca CIMpTa:
n(C,H,,+OH) = 2n(H,) = 0,25 monb
M(C,H;,,+1OH) =22 /0,25 = 88 r/moib

3) YcranorieHa moJekyisipaas GopMyIia CIupTa;
M(C,H,,- OH)=12n+2n+ 1+ 17 =88

14n + 18 =88

14n =70

n=>5

Mounekynsipras ¢opmyna cnupra — CsH;;OH
OTBeT mNpaBWIbHBIA M TMOJHBIA, BKIIOYAET BCE Ha3BaHHbIC BbIIE| 3
AIIEMEHTHI
[IpaBubHO 3amMcaHbl NEPBBIA U BTOPOM AJIEMEHTHI OTBETA
[IpaBunbHO 3amMcaH NEPBbIM WM BTOPON JIEMEHThI OTBETA
Bce aneMeHThI 0TBETa 3aMCaHbl HEBEPHO

w|(O|—|

Maxcumanvuoiii 6ain
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