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Kpurtepun oneHnBaHus 3aJaHNI ¢ pa3BePHYTHIM OTBETOM H PadoThl

IK3aMECHYEMbIX.

Bapuant 103

Kpurtepuu oneHuBaHus 321aHNH ¢ Pa3BEPHYTHIM 0TBETOM

C1

H202 + ... +HZSO4 — 02 +MIlSO4+ AU
Ol'[pCI[CJII/ITC OKHCJIIUTEIIb 1 BOCCTAHOBHUTCIIb.

Hcnonb3yst METO 3IEKTPOHHOTO 0anaHca, COCTaBbTE YPAaBHEHUE PEAKIHH

ConeprxkaHue BEPHOTO OTBETA M YKA3aHHS MO OLIEHUBAHUIO

(momryckaroTcsi HHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICI) Bassr

DJIEMEHTHI OTBETA:
1) cocTaBieH 3IEKTPOHHBIN OaIaHC:

2 |[Mn"7 + 58 — Mn"

520 -2& — 0,
2) yKkazaHO, 4YTO KHUCJOpPOJ B CTENEHH OKHUCJIEHUS —1 sBisercs
BOCCTAaHOBHUTEJEM, a MapraHell B CTENEHW OKHUCIeHUus +7 (Wi
NepMaHraHat Kajius 3a CY€T MapraHiia B CTENEHH OKUCIICHHS +7) —
OKHUCJIUTEJIEM;
3) coCTaBI€HO YpaBHEHUE PEAKIINU:
5 HzOz + 2KMHO4 + 3HZSO4 = 502 + 2MIlSO4 + KZSO4 + 8H20
OTBeT mnpaBWIbHBIA U TIOJNHBIM, BKIIOYAET BCE HA3BAHHBIC BBIIIIE 3
3JICMEHTHI.
B otBeTe gomymieHa onmoKa TOJLKO B OJTHOM U3 DJIEMEHTOB. 2
B otBeTe gomynieHb! OMMOKU B IBYX DJIEMEHTAX. 1
Bce sneMeHnThI 0TBeTa 3ancaHbl HEBEPHO. 0

Maxcumanvuolil 6ann 3




C2

THAPOKCHUIA KaJIns.

Haner BemectBa: ¢ocdop, XIJIOp, BOIHBIE PACTBOPHI CEPHOM KHUCIOTHI U

Hamummre  ypaBHeHMS  4eTbIPEX  BO3MOXHBIX  PEaKUUMU  MEXIAYy BCEMU

MPCAJIOKCHHBIMU BCIICCTBAMMU, HC ITOBTOPSAA IIAPbl PpCArCHTOB.

Conep:kaHue BEPHOT0 0TBETAa M YKA3aHUS M0 OIEHUBAHUIO
(momryckaroTcsi HHbIE (POPMYIIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICI)

banuabl

DJ1eMEHTHI OTBETA:

HaIMCaHbl YETHIPE YPABHEHUS BO3MOXKHBIX PEAKIIUN MEXKIY YKa3aHHBIMU
BEIIECTBAMH:

1) 4P +3KOH +3H,0 <= 3KH,PO, + PH;4

2) 2KOH + Cl, = KCl+ KCIO + H,0

(Bo3moxkno0: 6KOH +3Cl, &= 5KCI+KCIO; +3H,0)
3) 2KOH + H,S0, = K,S0, + 2H,0

4) 2P +3Cl, — 2PCl,

(Bo3moxHO 2P+ 5Cl, = 2PCly)

[IpaBunpHO 3anucanbl 4 ypaBHEHUS! BOBMOMXHBIX PEaKIIUM.

[IpaBunpHO 3anucanbl 3 ypaBHEHUS peaKkIuil.

[IpaBunpHO 3anucanbl 2 ypaBHEHUS peakIuil.

IIpaBuibHO 3anmucaHo | ypaBHEHUE peaknu.

Bce anemenTh OTBeTa 3alMCaHbl HCBCPHO.

Maxcumanvroiu 6ain
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*IIpumeuanue. OUIEHUBAIOTCS TIEPBbIE YEThIPE YPABHEHUS PEAKIIUM.



C3 Hanumure YpaBHCHHA pCaKHI/Iﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBHUTH

CIIeAYIOIIUE TTPEBPaICHHUS:

H HCI NaOH, H
CH; - CH,~CH,-OH— 2224 5 X, 155 X, MO0 %,

S5 X, KMnOy, Hy0,0°C X,
Coaep:xaHue BepHOIro 0TBeTA U YKA3aHUS 110 OLICHUBAHUIO BaLInI
(momyckaroTCst MHbIE OPMYTUPOBKH OTBETA, HE UCKAXKAIOIINE €TI0 CMBICT)

DJIeMEHThI OTBETA!
NPUBEAEHbl  YPaBHEHHsS  pEaKUUi,  COOTBETCTBYIOIIHE  CXEME
IIPEBPALLECHNN:

) H;C — H,C — CH, ~OH—224 5 H;C — HC = CH, + H,0

2) H;C-HC=CH, + HCl - H;C-CH - CH;4

Cl
3) H;C— CH—CH; + NaOH—22 ,H,C- |CH — CHj; + NaCl
Cl OH
T
4) HyC - CH - OH —2394:18" , cH, _ CH =CH, + H,0
5)3CH; — CH = CH, + 2KMnO, + 4H,0—25 52MnO, +
+ 2KOH +3CH; — CH - CH,
OH OH
OTBeT mNpaBUIBHBIA M TOJIHBIM, BKIIOYAE€T BCE HAa3BaHHBIC BBIIIE 5
AJIEMEHTBI.
IIpaBuibHO 3anucanbl 4 ypaBHEHUSI PEAKLIHAM. 4
IIpaBuibHO 3anucanbl 3 ypaBHEHUS PEAKLIAN. 3
IIpaBuibHO 3anucaHbl 2 ypaBHEHUS PEAKLIAN. 2
[IpaBrIIbHO 3aMMCaHO OJHO YPABHEHUE PEAKIIHH. 1
Bce aneMeHThI 0TBETa 3anicaHbl HEBEPHO. 0
Maxcumanvuoiii bann 5




C4 K pactBopy ruapokcuna Hatpusi maccoi 1200 r mpubasmiu 490 r 40%-Horo

pacTBOpa CepHOM KHUCJIOTHI. /[l HeWTpamu3auuy IMOJY4YMBILETOCAd pPacTBOpa
notpedoBanock 143 r kpuctammuyeckoit coapl Na,CO; -10H,0. Paccuuraiite maccy

N MAaCCOBYHIO DOJIIO THAPOKCHAA HATPUA B HCXOAHOM pPaCTBOPC.

Conepmaﬂne BEPHOI'0 0TBCTA M YKa3aHud 110 OCHUBAHUIO
(momyckaroTcst uHbIE (POPMYITMPOBKH OTBETA, HE UCKAXKAIOIIHE €r0 CMbICH)

DNEeMEHThI OTBETA:

1) cocTaBieHbl ypaBHEHUS PEAKLIUIA:

2NaOH + H,SO,4 = Na,SO,4 +2H,0

H,SO4 + Na,CO; = Na,S0,4 + CO, + H,O

Bo3MoxeH Takke pacdeT Ha OCHOBAaHMM YPaBHEHHW pEaKLIUU
obpazoBanusi NaHSO, wu mnocieayomero ero B3aUMOJCUCTBUS C
Na,CO;. KoHeunslii OTBET HE U3MEHHUTCS,

Bbanuasbl

2) paccunTaHo 00IIee KOJTUIECTBO CEPHON KUCIIOTHI, @ TAK)KE KOJIMIECTBO
CEpPHOU KHUCIIOTHI, TPOPEArupoBaBIIEN C COJOM:

N (o6m) (H2S04 ) =490-0,4/98 = 2 momb

n(H,SO,4)=n(Na,CO; -10H,0)=143/286 = 0,5 monp

3) pacCUMTaHO KOJMYECTBO CEPHOM KHCIIOTHI, BCTYNUBUIEH B PEAKLUIO C
TUAPOKCHIOM HaTpUs U Macca TUAPOKCH/Ia HATPHUS B UCXOJHOM PacTBOPE:
n(H,S04)=2-0,5=1,5monp

n(NaOH ) =2n(H,SO, ) =3 mounb

m(NaOH)=3-40=120r

4) paccunTaHa MaccoBas J10J1s TUJIPOKCHUA HATPUS B UICXOJAHOM PacTBOpE:
o(NaOH)=120/1200=0,1 (10%).

OTBeT mNpaBWIBHBIA M TOJIHBIMA, BKJIKOYAeT BCE Ha3BaHHbIE Bble| 4
DJIEMEHTBL.

B oTBeTe nomymiena ommOKka B 0THOM M3 HA3BaHHBIX BBIIIE DJIEMEHTOB.
B oTBeTe nomyrieHs! OMMOKHN B IBYX U3 Ha3BaHHBIX BBIIIE 3JIEMEHTOB.
B oTBete nomynieHsl OMMOKU B TPEX M3 Ha3BAHHBIX BBIIIE 3JIEMEHTOB.
Bce anemeHThI 0TBETa 3anMCaHbl HEBEPHO.

RN(O|— | |W

Maxkcumanvroiu 6ain

*[Ipumeuanue. B cimydae, Korja B OTBETE€ COACPKHUTCS OLIMOKA B BBIYUCICHHIX
B OJHOM U3 D3JEMEHTOB (BTOPOM, TPEThEM WM YETBEPTOM), KOTOpas IpHUBeia
K HEBEPHOMY OTBETY, OLICHKA 32 BBIIIOJIHEHHE 3aJaHUsI CHIXKAETCS TOJIBKO Ha 1 Oa.



cs | Ilpu cropanun 0,90 ra3000pa3HOro OPraHWYecKOro BEIEeCTBA BBIJIEIUIOCH
0,896 1 (m.y.) yraekucioro raza, 1,26t Boael u 0,224 1 azora. IlmoTHOCTH

razoo0pa3Horo Bemiectsa no aszotry 1,607. YcraHoBUTEe MONEKYIApHYIO (hopmyny
OpraHUYeCcKOTO BELIECTRA.

Coaep:xaHue BepHOr0 0TBETA U YKA3aHUS 10 OLEHUBAHUIO BAaJLILI
(momyckaroTCst MHbIE GOPMYTUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICT)

DJIEMEHTHI OTBETA!
1) paccurTanbl KOJIMYECTBAa MOJb aTOMOB YIJIEpOJa, BOAOPOJA M a30Ta
B HABECKE BEIIECTBA:

n(C) = n(CO,) =0,896/22,4 = 0,04 mob

n(H) = 2n(H,0) = 2-1,26/18 = 0,14 mMob

n(N) = 2n(N,) = 2:0,224/22,4 = 0,02 moib
Y cTaHOBJIEH COCTAB MOJICKYJIBI BEIIECTBA:

cymma macc snemeHToB (0,48+0,28+0,14) paBHa macce HaBeCKHU
BemlecTBa (0,90); 3HaUUT, KUCIOPOJ B BEILIECTBE OTCYTCTBYET
2) onpenenena npocreimas dopmyna BemectBa: C;H/N u ykazana eé
MoJisipHast Mmacca M = 45
N3 ycnoBua M = 1,607-:28 = 45 ycraHOBI€HAa UCTUHHASL MOJIEKYJISIpHAs
dbopmyna C,H;N
OTBeT mpaBWIBbHBII M TIOJIHBIM, BKIIOYA€T BCE Ha3BaHHBIC BBIIIE )
AJIIEMEHTBHI.
[IpaBuBbHO 3aMMcaH NEPBBIM 2JIEMEHT OTBETA. 1
Bce snemMenThI OTBeTa 3amcaHbl HEBEPHO.

Maxcumanvuolii 6ain 2
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C1

Bapuant 105 2011 r.

Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BéPHYTHIM 0TBETOM

Hcnonb3ys METO 371€KTPOHHOTO OajlaHCa, COCTaBbTE YPaBHEHUE PEaKLMU

KMHO4+ HCI —» MnClz + C12 + ...

OHpCI[CJII/ITC OKHCJIIUTECIIb 1 BOCCTAHOBHUTCIIb.

ConeprxkaHue BEPHOTO OTBETA M YKA3aHHS MO OLIEHUBAHUIO

baaabl
(momryckaroTcst mHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICI)

DJIEeMEHTHI OTBETA:
1) cocTaBieH 3JIEKTPOHHBIN OaIaHC:

2 [Mn"" +5& — Mn"

5 |2CI! —2¢ — CI’
2) yka3aHo, 4YTO XJOp B CTENEHUM OKHUCIEHHs —1  sBusgercs
BOCCTAaHOBHUTEJEM, a MapraHell B CTENEHH OKHUCJIeHUus +7 (Wi
MEpMAHraHAT-UOH 3a CYET MapraHila B CTENEHU OKUCICHHS +7) —
OKHUCIIUTEIIEM;
3) cocTaBIeHO YpaBHEHHUE PEAKIINU:
2KMnO,4+ 16HCI = 2MnCl, + 5Cl, + 8H,0O + 2KCl
OTBeT mnpaBWIbHBIA M TIOJHBIM, BKIIOYAET BCE HA3BAHHBIC BBIIIIE ;
3JIEMEHTHI.
B oTBeTe nomyreHa ommoka TOJIBKO B OJTHOM M3 DJIEMEHTOB. 2
B oTBeTe momyIeHb OMMOKHU B IBYX AJIE€MEHTAX. 1
Bce sneMeHnThI 0TBeTa 3acaHbl HEBEPHO. 0

Maxkcumanvuolil 6ann 3
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JlaHpl ~BellecTBa: JKeNe30, JKeJNe3Has OKajuHa, pa30aBlieHHas CcoJIgHAs W
KOHILICHTPUPOBAHHAs a30THAsI KUCIIOTBHI.

Hamummre  ypaBHeHMS  4eTbIPEX  BO3MOXHBIX  PEaKUUMU  MEXIAYy  BCEMH
IIPEUI0)KEHHBIMU BELIECTBAMU, HE ITIOBTOPSS MTApbl PEareHTOB.

ConepmaHne BCPHOI'0 OTBETA U YKa3aHUdd 110 OIICHUBAHMIO B
AJ1JIbI

(mormyckaroTcs HHbIE (OPMYIHUPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMBICH)

DJIeMEHThI OTBETA:
HaIUCaHbl YETHIPE YPAaBHEHUSI BO3MOXKHBIX PEAKIIMI MEXy YKa3aHHBIMU

BCIIICCTBAMMU..
1) Fe;04 + 10HNOs( gy = 3Fe(NO3); + NO, T+ 5H,0
2) Fe;0, + 8HCI = 2FeCl; + FeCl, + 4H,0

3) Fe304 + Fe L 4FeO

4) Fe+2HCl=FeCl, +H, T

IIpaBuibHO 3anncansl 4 ypaBHEHHsI BOSMOKHBIX PEAKIIAM.

[IpaBunpHO 3anucanbl 3 ypaBHEHUS pEeaKIUi.

N W B~

[IpaBunbHO 3anucaHbl 2 ypaBHEHUS PEaKIUM.

IIpaBuibHO 3anmca”o | ypaBHEHHE peakIuu. 1

Bce aeMeHThI OTBETa 3aIIMCaHbl HEBEPHO. 0

MakcuMaIbHBIA 0aJL 4

*IIpumeuanue. OUIEHUBAIOTCS TIEPBbIE YEThIPE YPABHEHUS PEAKIIUM.
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C3

Hanumure YpaBHCHUA pCaKHHﬁ, C IMOMOHIBIKO KOTOPBIX MOXHO OCYHICCTBHUTH

CJIEIyIOIIME TPEBPAILICHMUS:

g 2+ A
HCI HB . H,0, H vwosn,  Hy,&a0,t°
CH;C=CAg > X —Breed) % 5 X, — 0BT ash07f 2y x,

Couepmaﬂne BEPHOI'0 0TBCTA M YKa3aHUus 110 OCHUBAHUIO E
aJ1JIbI

(momryckaroTcst mHbIE (POPMYIIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICI)

DJIeMEHThI OTBETA!

HaIMCaHbl YPAaBHEHUS PEAKIINI, COOTBETCTBYIOIINE CXEME MPEBPAIICHUI:
1) CH;—C=CAg + HCI - CH;—C=CH + AgCl

2) CH;—C=CH + 2HBr —» CH;3;—CBr,—CHj3;

3) CH;-CBr,~CH; + 2KOH ¢uypr) ——> CH3—C=CH + 2KBr + 2H,0
2
4) CH,—C=CH + H,0 —£_ (CH,),CO

5) (CH;),CO + H, — 5 (CH;),CH-OH

OtBeT HpaBI/IJIBHLIﬁ 141 HOJ'IHBIﬁ, BKJIIOYAa€CT BCC HA3BAHHBLIC BBIIIC

OJICMCHTHI.

[IpaBunpHO 3anucanbl 4 ypaBHEHUS peaKkIuil.

[IpaBunpHO 3anucanbl 3 ypaBHEHUS peaKkIuil.

N W A

[IpaBuipHO 3amMcanbl 2 ypaBHEHUS PEAKLUN.

IIpaBunbHO 3anmca”o | ypaBHEHHE peakIuu. 1

Bce anemenThl 0TBETa 3alIMCaHbI HEBCPHO. 0

Maxcumanvhwliii 6ain 5

19



C4 | Kapbun xaneuus maccoit 6,4 T pacTBOpuiH B 87 M GPOMOBOOPOJHON KHCIOTHI

(p=1,12 r/mn) ¢ maccoBoit monerr 20%. KakoBa maccoBas momist GpoMOBOAOpOIA

B 00pa3oBaBmieMcs pacTBope?

Couepmaﬂne BEPHOI'0 0TBCTA M YKa3aHusd 110 OCHUBAHUIO E
aJ1JIbI

(momryckaroTcst mHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICI)

DJIeMEeHThI OTBETA!

1) cocTtaBneHO ypaBHEHNE XUMHUYECKON pEaKIIu:

CaC,+ 2HBr = C,H,1 + CaBr,

2) paccuMTaHbl KOJIMYECTBA BEIICCTB PEAreHTOB, CHeJaH BBIBOA 00
n30bITKE OPOMOBOIOPO/IA:

n(HBr1),x. = 87-1,12:0,20/81 = 0,24 M0JIb — B H30BITKE

n(CaC,) = 6,4/64 = 0,1 monb — B HEIOCTATKE

n(HBT1)popear. = 2n(CaC,) = 0,2 Moip

3) paccuntaHa Mmacca pacTBopa (C YYETOM MAacChl BBIICIUBIIETOCS
aleTUJICHA):

n(C,H,) = n(CaC,) =0,1 monn

m(C,H,;)=0,1-26=2,6T

My =87-1,12+6,4-2,6=101,24r

4) paccunTaHa MaccoBas J0Js1 OpOMOBOIOPOIA:

n(HBr),,5. = 0,24 — 0,2 = 0,04 moB

m(HBr)=0,04-81=324r

w(HBr) =3,24/101,24 = 0,032 wm 3,2%

OtBeT HpaBI/IJIBHLIﬁ 141 HOJ'IHBIﬁ, BKJIIOYAa€CT BCC HA3BAHHBIC BBIIIC

OJICMCHTHI.

B otBete A0ITyHICHa omnOKa B OJHOM M3 HAa3BaHHBIX BBIIIC 5JICMCHTOB. 3

B otBete AOIMYIICHBI OIINOKH B ABYX W3 HAa3BAHHBIX BBIIIC 3JICMCHTOB. 2

B otBete AOIMYIICHBI OIINOKH B TpéX N3 Ha3BAHHBIX BBIIIC 3JIEMCHTOB. 1

Bce aeMeHThI 0TBETa 3aIIMCaHbl HEBEPHO. 0

Maxcumanvhuiit 6ain 4
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*[Ipumeuanue. B ciydae, Korma B OTBETE€ COAEPKHUTCA OIIMOKAa B BBIUMCICHHSIX
B OJJHOM M3 3JIEMEHTOB (BTOpPOM, TPEThEM WM YETBEPTOM), KOTOpas MpUBEIa

K HCBCPHOMY OTBETY, OLICHKA 3a BLIMOJIHCHUC 3aJaHUA CHHXKACTCS TOJIBKO Ha 1 6amn.

C5 | YCTaHOBHTE MONCKYIAPHYIO (YOPMYIy MPEIeIbHOH OJHOOCHOBHOH KapOOHOBOI

KHUCJIOTHI, KaJIbIIUEeBast COJIb KOTOpou cosiepkuT 30,77% kanbIusi.

ConeprkaHue BEpHOTO OTBETA M YKa3aHUS 110 OLIECHUBAHUIO
(momyckatoTcst iHbIe (DOPMYITUPOBKU OTBETA, HE HCKAKAIOIITUE €TO basel

CMBICI)

DJIeMEHThI OTBETA:

1) paccuntana mMoJiipHasi Macca COJIM:

(RCO0),Ca
w(Ca) = _ 0 03077
M(comnn)

M(comm) =40/0,3077 = 130 r/monb
2) HaliIGHO YHCIIO AaTOMOB yIiepoJla B MOJEKYJIE€ KHUCIOTBl H
ycTaHoBlIeHa e€ hopmyra:

M(RCOOQO) = (130 —40)/2 =45

M(R) =45 —44 = 1, yto oTBeuaet aromy Bojoposa (M = 1)

®opmyna kuciaotel: HCOOH

OtBeT HpaBHHBHbIﬁ u HOHHBIﬁ, BKJIKOYa€T BCC HA3BAHHBLIC BbIIIC

DJIEMEHTHI. 2
[TpaBuIIbHO 3amUcaH MEePBbIi JIEMEHT OTBETA. 1
Bce aieMeHThI 0TBeTa 3aIMCaHbl HEBEPHO. 0
MaxkcuManbHBIN Oasn 2
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KM 2012

KpuTtepun onieHnBaHus 3aJaHNii ¢ pa3BePHYTHIM O0TBETOM U pPadoThI

IK3aMEHYEMbIX.

Bapuant 102 2012 1.
Kpurtepuu oneHuBaHNs 321aHNH ¢ Pa3BEPHYTHIM 0TBETOM

C1

Hcnonb3ys MeTO 37IEKTPOHHOT0 OajlaHca, COCTaBbTE YPaBHEHUE PEAKIIII

K>,CrO4s + HCl > CrCls +... +... + H,O

Onpe;[eJmTe OKHUCIHUTCIIb U BOCCTAHOBUTCIIb.

Conep:xxaHue BEPHOI0 0TBETa U YKA3aHUA 10 OLlEHUBAHUIO banabl
(momyckaroTcst MHbIE OPMYITUPOBKH OTBETA, HE CKAXKAIOMINE €0 CMBICIIA)

DNeMEeHTHI OTBETA:
1) CocraBieH 31eKTpOHHBIN OanaHc:

2 |Cr'®+ 38— Cr”

3 [2CI! -28 — C1’
2) Yka3zaHo, uto xJyiop B creneHu okuciaenus —1 (wmu HCI) sasiercs
BOCCTAaHOBHUTEJIEM, & XPOM B CTENIEHU OKHCIEHUS +6 (WM XpoMaT Kaus) —
OKUCIIUTEIEM
3) OnpeneneHsl HEJOCTAIOIINE BEIIECTBA, M pacCTaBJICHBI KOA(DPHUITUEHTHI B
YpaBHCHHUH PEAKIUU:
2K,CrO4 + 16HCl — 2CrCl;5 + 3Cl, + 8H,0 + 4KCl
OTBeT MpaBUIIBLHBIN U TIOJTHBIN, BKIFOYACT BCE HA3BAHHBIE BBIIIE dJIEMEHTHI 3
B oTBeTe nomyiena ommOKa TOILKO B OJTHOM U3 3JIEMEHTOB 2
B oTBeTe nomymieHbl OmMOKH B IBYX 2JIEMEHTAX 1
Bce hiieMeHTHI OTBETa 3anTMCaHbl HEBEPHO 0

Maxcumanvrolii 6ann 3

C2

nopomrkoM okcuna meau(1l). Tlomydaennoe mpu 3ToM TBEP0€ BEIIECTBO PACTBOPHIIH B

I"a3, momy4eHHbIi pu 00pabOTKe HUTPUAA KaIbLIKs BOJIOH, IPOIYCTUIIN HaJl pacKalEHHBIM

KOHLICHTPUPOBAHHOM a30THOM KUCJIOTE, PACTBOP BBIIAPWIIH, a ITOJIY4CHHBIM TBEPBII OCTATOK

npokanuian. CocTaBbTe YpaBHEHHS YETHIPEX OMMCAHHBIX PEaKIUil.

CoaepskaHue BEPHOIO OTBeTA M YKa3aHHS M0 OLEHUBAHMIO (JIONyCKAIOTCS MHbIE
(bOpMYITUPOBKHU OTBETA, HE MCKAYKAIOIINE €T0 CMBICIIA)

Banabl

OTBeT BKITIIOYAET B ce€0s1 UETHIPE ypaBHEHUS BO3MOXKHBIX PEaKIIHiA,
COOTBETCTBYIOIIMX ONUCAHHBIM IIPEBPALLEHUAM:

1) Ca;N, +6H,0 — 3Ca(OH), +2NH,

2) 2NH;+3Cu0—"3Cu+3H,0+N,
3) CU+4HNO3(éii 5) — CU(NO3 )2 + 2N02 + 2H20

4) 2Cu(NO; ), ——2Cu0+ 4NO, + O,

[IpaBuiibHO 3anmcanbl 4 ypaBHEHUS pEAKIIHIA

IIpaBriibHO 3anucaHnsbl 3 ypaBHEHMsI peakLui

[IpaBuiibHO 3anMcaHbl 2 YpaBHEHUS PEAKIIHIA

ITpaBunbHO 3ancano | ypaBHEHUE peaKIiu

Bce ypaBHEHHUsI peakiiil 3alIiCaHbl HEBEPHO

Maxkcumanvuvi 6anin
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C3

Hanummre ypaBHeHuUs peakiiuii, ¢ MOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH CIIEAYIOIIHE

MIpeBpaIleHUs:
KMnOy4, H>SOy4, t° Clp (Pes., t°)
2-x10pOyTan — OyTeH-2 o4 20T > X, 20 > X, >
AMHUHOYKCYCHas1 ioliaife-2, H , t° X
KUCJIOTA 73

[Tpu HanMcaHUM ypaBHEHHH PeaKkUi HCTIONIB3YHTE CTPYKTYPHbIE (DOPMYITBI OPraHUYECKUX

BEILIECTB.

Coaep:kaHue BEPHOI0 OTBETA M YKa3aHHS M0 OLEHUBAHUIO (JIONYCKAOTCS HHBIE
(bOPMYITMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

Banabl

OTBeT BKIIIOYAET B c€0sI MATh ypaBHEHUH peakIfii, COOTBETCTBYIOIINX CXEMeE
MPEBPAILLICHUM:
1) CH3-CHCI-CH,CH3 + NaOH cpupr) —>
—> CH3-CH=CH-CH3; + NaCl + H,O
to

2) 5CH3—CH=CH—CH3 + 8KM1’104 + 12stO4 S
t—o) 10CH3;COOH + 8MnSO4 +4K,S04 + 12H,0

Py, £°
3) CH;COOH + Cl, — ' 5 CICH,COOH + HCI
4) CICH,COOH + 2NH; —“ 3 NH,CH,COOH + NH,CI

o +

t 9
5) NH,~CH,~COOH + CH;~CH(OH)-CH; ————

to, H+
<——— NH,~CH,~-COO-CH(CH3), + H,0

IIpaBunbHO 3anKcaHbl S ypaBHEHUM peakiuil

IIpaBuibHO 3anucanbl 4 ypaBHEHMsI peakLui

[IpaBuibHO 3anMcanbl 3 ypaBHEHUS PEAKIIHIA

[IpaBuiibHO 3anMcaHbl 2 ypaBHEHUS PEAKIIHIA

[IpaBuibHO 3ancano | ypaBHEHUE peakIiu

Bce ypaBHeHHUsI peakluil 3alIiCaHbl HEBEPHO

Maxkcumanvuwiii 6an

| O = | N W K| W
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CMech aIFOMUHHUEBBIX | JKEJIE3HBIX OMMIIOK 00pabdoTaiy n30bITKOM pa30aBIeHHON COJITHON

KHUCJIOTBI, IPU 3TOM BBIAETMIOCH 8,96 11 (H.y.) Bogopoaa. Eciu Takyro xe maccy cMecu
00paboTaTh U30BITKOM pacTBOPA TMAPOKCHAA HATPHUS, TO BbIAETUTCS 6,72 11 (H.y.) BogOpoa.
PaccuuraiiTe MaccoByIO OJIIO JKeJle3a B UCXOJHOU CMECH.

Coaep:xkaHue BEPHOT0 OTBETA M YKa3aHUS N0 OLIEHUBAHMIO (JIONYCKAIOTCS WHBIE | Bamibl
(GOPMYITMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

ONeMEeHTHI OTBETA:

1) CocraBiieHbl ypaBHEHUSI XUMUYCCKUX PEAKITU:

a) Fe +2HCIl=FeCl, + HzT

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

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

2) PaccunTaHbpl KOJTMYECTBO BEIIECTBA M Macca aIIOMUHUS B CMECH:
n(Al)=2/3n(Hy)=2/3-(6,72/22,4) =0,2 moab
m(Al)=0,2-27=54r

3) PaccunTano KonM4ecTBO BEILIECTBA JKEI€3a B UCXOAHOU CMECH:
00BEM BOJIOPO/A, BHIJICISEMBIN B PEAKIIUHU &) JKEJIe30M, PaBEH
V(H,)=8,96-6,72=2,24 n

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

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

4) Paccuntana MaccoBasi 101 JKejie3a B UCXOTHON CMECH:

o(Fe) = m(Fe) 5,6

= =0,509, uom 50,9%
m(ii dn¢) 5,6+5,4

OtBeT HpaBHHBHBIﬁ )48 HOJIHI:II>'I, BKJIFOYACT BCC HAa3BAHHBIC BBIIIC 3JICMCHTHI

B otBeTre J0ImyHicHa oII10OKa B OJHOM M3 Ha3BaHHBIX BbIIIC 3JICMCHTOB

B otBete JOMYLICHBI OIINOKH B ABYX M3 Ha3BAHHBIX BBILIC 3JICMCHTOB

B otBeTe AOMYHICHBI OIIINOKH B TpéX M3 Ha3BaHHBIX BbINIC DJICMCHTOB

O = N W

Bce aeMeHThI 0TBETa 3aIlliCaHbl HCBCPHO

Maxkcumanvuwiii 6an

Ilpumeuanue. B ciyuae, KOrza B OTBETE COJACPKHUTCS OLIMOKA B BEIYUCICHHUIX B OJJHOM M3 TPEX
AJIEMEHTOB (BTOPOM, TPEThEM HIIK YETBEPTOM), KOTOpasi MpuBeja K HEBEPHOMY OTBETY, OLIEHKa
3a BBIMOJIHEHHUE 3aJJaHHsI CHIDKAETCS TOJBKO Ha 1 Oas.
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[Tpu B3aumomeicTBUM 23 T MPEASTHPHOTO OJJHOATOMHOTO CITUPTa ¢ U30BITKOM METALTUYECKOTO

HATpPUS BBIACTUIOCH 5,6 11 (H.y.) Ta3a. Onpeaenure MOJICKYISApHYO GpopMyTy ciupra.

Conep:xaHue BEPHOr0 0TBETa U YKA3aHUA 10 OLlEHUBAHUIO banabi
(momyckaroTcst uHbIE GOPMYITUPOBKH OTBETA, HE UCKAXKAIOIIHNE €0 CMBICIIA)

DNIEMEHTHI OTBETA.

1) CocTaBieHO ypaBHEHHUE peakliy B 0OIIEM BHJIC, M BBIYHCICHO KOJTUYECTBO
BelIecTBa BOJOPOIa:

2C,H5,+1OH + 2Na = 2C,H,,+1ONa + H,

n(Hy) =5,6 /22,4 =0,25 monb
2) Paccuurana MossipHas Macca cupTa:
n(CyH2,+1OH) = 2n(H,) = 0,5 moinb
M(C,H2,+1OH) =23/ 0,5 = 46 t/™M011B
3) YcranoBneHa MoJiekyiisipHas (popmyiia criupTa:
M(C,Hz,+1OH)=12n+2n+ 1+ 17 =46

14n + 18 =46

14n =28

n=2

MonexkynsipHas popmyna cnupra — CoHsOH

OtBeT HpaBI/IJ'IBHBII\/'I n HOJ'IHI)Iﬁ, BKJIIOYAacT BCC HAa3BAHHBIC BBIIIC 3JICMCHTHI

IIpaBUIIBHO 3aNKMCaHbI NEPBBIM U BTOPOH 3JIEMEHTHI OTBETA

[IpaBuiIbHO 3amMcaH NEPBBIM WM BTOPOU 3JIEMEHTHI OTBETA

Bce aneMeHThI 0TBETa 3alliCaHbl HCBCPHO

WO |— N |W

Maxkcumanvuoi 6anin
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Bapuant 104 2012 r.
Kpurtepuu oneHuBaHus 321aHNH ¢ Pa3BEPHYTHIM 0TBETOM

C1

Hcnonb3ys MeTo 37IEKTPOHHOT0 OajlaHca, COCTaBbTE YPaBHEHUE PEAKIIMHI

FeSO4 + KCIO3 + ... > KyFeOy4 + ... + Kb,SO4 + H,O

OnpenenHTe OKHCIIHNTEIIb 1 BOCCTAHOBUTCIIb.

Coaep:xkaHue BEPHOT0 0TBeTAa U YKa3aHUS 110 OLIEHUBAHUIO
(momyckaroTcst MHbIE OPMYITUPOBKH OTBETA, HE CKAXKAIOIINE €0 CMBICIIA)

Banabl

OJEeMEHTHI OTBETA:

1) CocraBieH 31eKTpOHHBIHN OanaHc:
2 [CIP+ 66— CI”
3 |Fe'? —4é — Fe™

2) YKazaHo, 4TO *KeJe30 B CTeNeHU OKuciaeHus +2 (uiu cynbdat xenesa(ll)) spmsercs
BOCCTAHOBHTEJIEM, a XJIOP B CTENICHH OKUCIICHHSI +5 (MM XJIOpaT KaJus) —
OKHCITUTEIIEM

3) Omnpenenenbl HEAOCTAIONIUE BELIECTBA, U PACCTABICHBI KO (HUIIMEHTHI B
YpaBHEHHUH PEAKIINU:

3FeSO, + 2KCl0; + 12KOH = 3K,FeO, + 3K,SO4 + 2KCI + 6H,0

OtBeT HpaBI/IJ'IBHBII\/'I n HOHHBIﬁ, BKJIIOYAcT BCC HAa3BAHHBIC BBIIIC 3JICMCHTHI

B otBeTe A0IMyHICHA OIIMOKA TOJILKO B OJHOM M3 3JICMCHTOB

B oTBeTe nomymieHbl omMOKH B IBYX 2JIEMEHTAX

Bce aneMeHThI 0TBETa 3alliCaHbl HCBCPHO

Maxkcumanvuoi 6anin

WO |— N |W

C2

[Tpu B3auMoIeHiCTBUM OKCHJIA aJTIOMUHMS C a30THOW KHUCIOTON 00pa3zoBasiachk cosb. Conb
BBICYIIMIM U Tpokanuid. OOpa30BaBUIMICS IPU NPOKAIMBAHUM TBEPIBIN OCTATOK MOABEPIIIN
3JIEKTPOJIN3Y B PACIUIABICHHOM KpHouTe. 110oydeHHbIN IpU JIEKTPOIN3€ METaJUl Harpelly ¢
KOHLEHTPUPOBAHHBIM PACTBOPOM, COAEPKAIUM HUTPAT Kaaus U TUAPOKCU KallUs, IIPU 3TOM
BBIJICJIMIICA T'a3 ¢ PE3KUM 3araxoM. Hanumure ypaBHEHHs 4EThIPEX ONMMCAHHBIX PEAKLIUN.

Coaep:xkaHue BEPHOI0 OTBETA M YKa3aHUS M0 OLEHUBAHUIO (JIONTyCKAOTCS HHBIE
(GhOpMYITUPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

Banabl

OTBeT BKJIIOYAET B ce0sl UeThIpe YpaBHEHHS BO3MOXKHBIX PEaKIIHii,

COOTBeTCTByIOH_IHX OIIMCAHHBIM HpeBpaHleHI/IHM:
1) Al,O3 + 6HNO3 = 2AI(NOs); + 3H,0

o

t
2) 4AI(NO3); =2A1,0; + 12NO, 1+ 30,1
3) 2A1,03 =4Al + 30,1 (3neKTpoaun3)
4) 8Al + 3KNO; + SKOH + 18H,0 = 8K[AI(OH)4] + 3NH31

IIpaBuibHO 3anucanbl 4 ypaBHEHMsI peakLnui

IIpaBuibHO 3anucanbl 3 ypaBHEHMsI peakLni

[IpaBuiibHO 3amMcaHbl 2 YpaBHEHUS PEAKIIHIA

[IpaBuibHO 3anmcano 1 ypaBHEHHUE peakIuu

Bce ypaBHeHHUsI peakluil 3alIiCaHbl HEBEPHO

Maxcumanvuvii 6aun

A O~ | W
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C3

Hanumure YpaBHCHUA peaKuHﬁ, C MOMOIIBIO KOTOPBIX MOXKXHO OCYHICCTBUTD CICAYIONIUC

TIpeBpaICHUS:

Coxr. t°
HC=CH — » X, ;

NO,
KMHO4, H2 SO4, t°

L >X4

CH,

HNO3, HQSO4 X Clz, FGC13 X CH3C1, Na
> A2 > >

[Ipu Hanucanuu ypaBHEHUN PEaKIUi UCTIONB3YHTE CTPYKTYPHBIE (POPMYIIBI OpraHUYECKUX
BELIECTB.

Copep:xaHue BEepHOT0 0TBETa U YKa3aHHS 10 OLEHHBAHUIO (IOITYCKAIOTCS HHBIC
(bOpMYyITUPOBKHU OTBETA, HE UCKAYKAIOIINE €T0 CMBICIIA)

Banabl

OTBeT BKJIIOYAET B ceOsI MATh YPAaBHEHHH PEaKIuii, COOTBETCTBYIOIIHUX CXEME
IpeBpaleHui™:

C aAKT. to
1) 3CH=CH —»@

H,SO, NO,
2) +HNO; 5
+ H20

NO,

NO,
) +Cly —— > + HCI
Cl
NO, NO,
4) +CH;Cl +2Na —> @ + 2NaCl
CH;

Cl

(BO3MOYKHA 3aMUCh U IPYTUX MPOIYKTOB peakuu Biopma: staHa u
TUHUTpO (D EeHMIIA)

NO, NO,

5) 5 + 6KMnO4 +9H,SO4 —— > 5 + 6MHSO4 +

CH; COOH

+ 3K,S0, + 14H,0

[IpaBuiIbHO 3amMcaHbl 5 ypaBHEHUM pEeaKIUil
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IIpaBuibHO 3anucanbl 4 ypaBHEHMsI peakInui

IIpaBmiibHO 3anucaHnsbl 3 ypaBHEHMsI peakLui

[IpaBuiibHO 3anMcaHbl 2 YpaBHEHUS PEAKIIHIA

IIpaBmibHO 3anucaHo | ypaBHEHHE peakluu

S IN|W |~

Bce ypaBHeHMs peakinii 3anmMcadbl HEBEPHO

Maxcumanvuwiit 6ain 5

* Ilpumeuanue. B 3anucu ypaBHEHHsI peakiuu 1) TOMYCTUMO HCIIOIB30BaHUE MOJICKYIISIPHBIX
dhopmy.

CMech MarHMeBBIX W IIMHKOBBIX OMHIJIOK 00paboTaii U30BITKOM pa30aBIeHHON CEPHOU KUCIIOTHI,

IIPU 3TOM BBLAETHIIOCH 22,4 11 (H.y.) Bogopoja. Eciu Takyto ske maccy cMecu o0paboTarthb
M30BITKOM PacTBOpA THAPOKCHIA HATPpHs, TO BeiaenuTcs 13,44 1 (H.y.) Bogoponaa. Paccuuraiite
MacCOBYIO JIOJII0 MarHusi B UCXOAHOM CMecCH.

CojaepikaHue BEPHOIO 0TBeTA M YKa3aHUs N0 OLEHUBAHMIO (JIOyCKAalOTCs UHbIE | Bamibl
(bOpMYyITUPOBKHU OTBETA, HE UCKAYKAIOIINE €T0 CMBICIIA)

DJIIeMEHTHI OTBETA:

1) CocTaBieHbl ypaBHEHUS] XUMUYECKUX PEAKIIUI:

Mg + H,SO4 =MgSO,4 + Hat

Zn + HySO4=7ZnS0O4 + Hy1

Zn + 2NaOH + 2H,0 = Nay[Zn(OH)4] + H»1

2) B cooTBETCTBUU C TPEThEN peaklUel pacCUNTaHbl KOJIMUECTBO BELIECTBA U Macca
[IMHKA B CMECH:

n(Zn) =n(Hy) = 13,44 / 22,4 = 0,6 Mou1b,

m(Zn)=0,6 - 65=39r

3) Paccuntano KoIM4eCcTBO BEllleCTBA MarHusi B UICXOHOM CMeCH:
00BEM BOJIOPO/IA, BBIJIEISIEMbI MarHUEM B NIEPBON peakiuu, paBeH
V(Hy)=22,4-13,44=8,96 n

n(Mg) =n(H,) = 8,96 / 22,4 = 0,4 moib

m(Mg)=0,4-24=9,6T

4) PaccunTana MaccoBasi I0J1s1 MarHusi B UCXOTHOM CMECH:

o(Mg) = mMg) 9,6
m(fi ane) 9,6+39

=0,198, umm 19,8%

OTBeT NpaBWIbHBIN U MOJIHBIN, BKJIIOYAET BCE HA3BAHHBIE BBIIIE 3JIEMEHTHI 4
B oTBeTe nomyiena ommOKa B OTHOM M3 HA3BaHHBIX BBIIIE JIEMEHTOB 3
B oTBeTe nomymieHbl onmOKK B IBYX M3 Ha3BAaHHBIX BBIIIE 2JIEMEHTOB 2
B oTBeTe momyieHsl ommOKy B TPEX M3 HA3BAHHBIX BBIIIE JIEMEHTOB 1
Bce anemeHThl 0TBETA 3anKcaHbl HEBEPHO 0

Maxcumanvuwiii 6ann 4

IIpumeuanue. B cyuae, KOrza B OTBETE COJACPKHUTCS OLIMOKA B BEIYUCICHHUIX B OJJHOM M3 TPEX
AJIEMEHTOB (BTOPOM, TPEThEM HIIK YETBEPTOM), KOTOpasi MpuBeja K HEBEPHOMY OTBETY, OIIEHKa
3a BBINOJIHEHHUE 3a/JaHHsI CHIDKAETCS TOJBKO Ha 1 Oas.
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Cs

YcTraHoBHUTE MOJIEKYIISIPHYIO (POpMYITy alKeHa, €ClIi U3BECTHO, YTO B pe3yJIbTare
npucoenuHeHus xjopa k 1,008 i1 (H.y.) ankena odbpaszyercs 5,09 T TUXI0pIPOU3BOIHOTO.
CoaeprkaHue BEpHOIO 0TBETA M YKa3aHHs M0 OLEHUBAHMIO (I0IIyCKAIOTCsI UHbIE | Bambl
(GhOPMYITMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIA)
DNeMEHTHI OTBETA:
1) 3anucano ypaBHEHHE peaKkliu, U PaCCUUTAHO KOJUYECTBO BEIIECTBA AJIKEHA!
CnHa, + Cl, — CH2,Cly
n(C,Ha,) = 1,008 / 22,4 = 0,045 mons
2) Briuncnena MoJisipHas Macca JUXJI0pPIPOU3BOAHOIO:
n(C,H2,Cly) = n(C,Ha,) = 0,045 moinp
M(CyH2:,Cly) =m /n = 5,09 /0,045 = 113 r/monp
3) YcraHoBIEHBI KOJIMYECTBO aTOMOB yriiepoa u (popmysia ajJkeHa:
12n+2n+71 =113
n=3
MonexymsipHas popmyna — CsHg
OTBeT npaBUJIbHBIN U MOJHBIHN, BKJIIOUAET BCE HA3BAHHBIE BBIILIE AJIEMEHTHI 3
IIpaBuibHO 3anKcaHbl NEPBBIM U BTOPOH 3JIEMEHTHI OTBETA 2
IIpaBuIBbHO 3anKCaH MEPBLIN UK BTOPOH 3JIEMEHTHI OTBETA 1
Bce anemeHTHl 0TBETAa 3anKcaHbl HEBEPHO 0
Maxcumanvrolii 6ann 3

45




IIpuMepbI BHINOJTHEHHUS 3aJaHUH

Paborta 1

g ZJ’O,., —#Mﬂ A %’Jfﬁ' ftﬂ,y ﬂ‘/ﬁﬂtZ‘ 42:«%;*@4”
Wm aue«:m,em bacerea
F b ="
2" ibe = } ] I
* 4 m1D, —MW&MM
Cf ”»’Wﬁj —~ breeiecctls,

C’M,Z':

(54kte = eH Y7

4//\4 MO -wp, e (\"ﬁ‘%o

;/Q;// o, L% /\f,«/@

%/ko/; + tHy ol + 208 — /0\(/% + 2t lf.
Hs
5} K)’ o Keltnly + W Oy = O @fp‘{rm.@ YA
s oo Hteormpobece foce Wikl
Lltiett728.,
by A Ay Oy + bty —= £ ()74 0
U 42 (W), —2— 1My 05+ 12550

Yoty p, ZETEENT 4ol 30, 7
YRl + SHor Iy 0 —=ffelpl(ot),] +343 T

46




Paoora 2

Co.
FeSDy + 2 KCIOD3+ {OKOH =2 3K FeOy + 2He| + 3K 0y + 4 H.O
Fe*l-4e™ = Fe*® - BoceranoBuTEss ) 3
- _ I
%+5-+ 6e” — A - OKHCAUTENR 2

Ca.

1. AhOs + 6 HVNDs — 24/ (VDs), + FH20
2 AR N0)s Lo 05+ Ip0;

. XA Oy ——> FSA + IO
1. M 2KOH # EKWOs > SN0y [ 4 A(VDs), + 4420+ HD

Cs.
Caa b’
1 HC=CM 2 )/O\] + [z
N

2. HaS0, N\ VW2
@ f ﬁO/sz — I\O

N
3. ~ Ha H20,

o + Felly — + HCL > 2+ Ce
“.

VY -
B - e -
5. et 0
/o>’ " HND, — @”z + Hy O
N
Gty

+ Ha(D

47



C9.

N
M O /7'
Vi (My)= oool, Yt ;-fﬁzj’q ——7/?,{’0‘,+ *
L[H1)= 13, Y4 v Zr) # /“/zfﬂy -7 Zn 'y + /7’2-
Hogrmy . & f/‘;v)

g + aOK

N
()= 229 Vucny =7

= 0,5 o
nf/»(/;ﬂ/ 0,5 wiows

”/In} 0,5 wowd

.///& OO0 mitinetesrtic e /{ n ear 7°7, mo ﬂ«ﬁ‘/a/rﬂ)'»a%

M r. toompocceertece Zn e o ear 7/, s ,,//;,/=0,f-x-co=as
f//"/— 05 YSAIr [ m [In]z O5 E5= g7 5,

M/”.?S'Vr/ p5~ 58 = %9,

W (7 )= T L = 107 %

Orterm: L) 117 %

Cs. o C ¥ g
ﬁ’kﬁlﬂv‘-?r * Uy — ﬁ?/fzn/%l

nf/mm//- 7,008 dd, ¥ = 0 45 wipeet
L= G045

0,045 et - 5 091
1 rPeetc - Xr

ﬁ,ﬂlffx: £, 09
x= 113

48




cs. oS x
L’n///‘/,m, + Ly =7 h/fz;;f&,;
rn [Recnerta)= 1,008 - LA, Y = 0095 wnes

r= 0095
0,045 mops — 5,08
7 MONE -~ X1
0.0y5x = 509
x = 173
M [EnHan Uz )= N3 Ywons
11n + 4= 13
Un = Y2
n= 3
Mo aceker/n- C3Hs
Crmbem: C3HMe

49



Paoora 3

" 5/%52, +l/,zcm + 16 KOH = 5K, Fe v act v5E50, 1+ H0

pocc TanoBuTen; awwrm
Tz 4 6
- -e
fe Fe | 4

+5 = o
;Za + {0e 5‘; 10

1‘ 5 prucsemce

501 focerwanoturiie

C

L.

1 AL T 6HIY = ,Z/H(,«%)a + 3H,0

13

2 9ALM), = 2A40, + 1291 + 3!
15T
3 2/14(73 ,:,:'u_;;m "//)fHJL;Or

b PHE + BEMD 4+ SEOHY= 3]+ g KLAL(OM), ]

@5 7 5 HC zcH Cagr, 00 @
Seugon

%
U, 39,
. @ + Hi0, — @ + Mo
UutpoSenson
"y %

Felt
3. 0 + CL, -—i-i ) + HOCT
¢ 3 xwf ReaT(\O0 H 304

+ Mgl tjva — + Iprlc
\ s 3 eenianciposzngon

0,
j<> + Ll MO +3H250H :5@600” é,m\soq ¥, 50, A
ca _g& 43 3 WM/W:YWW/;MZ Keee 074,
‘ > C 6) 5
ﬂhﬁ b > /4\12 5} 4

50




Cu f&mem

Dae! 1 u oY
V()= thuatag | AT+ HSAm = g3a + BT (D
g 1 v
Va (U,) 2 13 Ul (n Kad v
> (Vo) = 19, 4uliy n + My 5040 = SO, + Mt (2
4 ’
W (1) -7 | _ ”
“ (/ I + JpalH + MO = ,/aLLZ(UH%] + //?_T (3)
V()
h(H)Y) = —
hy =
73, U4 _
ng (M) po 5 pous T 294" man = Gbmort mogoe me € Louagcpibo
zé{fu,wmd ne  peorgen (2)
/\, (1’/ w p-tr Tu2 = .’71, “a ..
%2 .z) P T 7 ot
n(W) wo p-u L = plH)oseq - A(Hy) o p-u ¢ Gemros,

R(MYro p-w | = Jmoes - Bbuotw = QY wors.
r(rglz rhg) = g4 man.
/n(/gJ: wAL) - M) rlrg) = O ucons . A% Viane = 962

Pl T) = ATy MOER) [ Th) = Gbscts - 45 Yuoss - 3%,
M , 6
leg) 4 201975 yue 19,715 %

Mt} = ‘ -
W(d) Pl 2n) ! wirg) = 96, * 3%
Owibem: co(#g)= 01915 wue 4975 5.
Cs
Daje: pows FWWQWF
V[ h)= 1000 (1Y), Cthan + f"; = Cn MJ; e,
P1(Cakyntl,) = 5,09, V/Cn Hyn) 4,0«
”[C”H‘-h) - Vi > A/C"H.Zh\ = ngqn/ﬂ%: GOH5 e
ChMan -7 i»/th,mQ;): h(CaWgn) = QO S ot
(CnHanlly . 5,
palomantn) = ZEEPEL o s ZEE L 119

MOen Manlty) = 42 -n + 4-2h+ 3552 = Jyn+771 o,

1yn +31 =473
Ioh=s 42
n=-"3 53/‘/{ hpones.

Umben! Cals  hpones

51



Paoora 4

Cs.
Daceco: Pececeeecee :
V{(eWi)= 10030 | Cotlay * tl, = Catle,
(entn€ly) =509 3 5F came 'f':%
— I//c«l{,,,/ = —?—,{' = 0,045 weorne
MW.‘ &‘HM'7 x’?" 1%
X = 0045 «conte,
AL [en 4, %}— = . _0_0’9_:'? 173 Yireorie
MYC fon )= 113 - 20 = 43 Yesones
(/Z//fn/é)./— Ldntdn =74 = #3 D n= /-7-=- 3= ”6'-?794'
CLoNLett OO0 Reliletl.
Onber, LKy S
43' CLovser. +  CH e
) 3//65 ou@ur begent
eu
2)0"@;’: + NOLOH —"—‘M\/}‘
eu
% L, -
) Oc noy @{& et M/\z O, + HE
WW
ﬂ & Ne-no, Ne u//\C-NQ
_/—
LOL e Q) Jw ¢,
e~et
Ce.
) MOy + CHNOy — 2AINOY |, 43 MO
te. J A 20 +/2/Zcz0 *Z/VQW —93z A0, prad ik, o, 11,0

Wﬂ*‘

W@/ + G
Orbpn. reecegze pbcencles borernceccolieFeceeet!, a
W Otceeccer Ve Cely

52



Paborta 5

¢3S0, + 2K(L0, + 1EKOH = 3k, Fe O, + 2IeL + 3K,50, +6 H,0
Boccyramoburmeds >z = -4 = ?e*‘;//
ottt — (07 466 =04

(3.
1 p m{\umaw/ba,(dx/w AU

304 = (Y Lot (s Hs - Sergaue (%)

2. P wwmﬂogcw,wxz,

0
(o Hg + UMD, s or™% o
s (%)
3. p WW

0 e
@Wk+5%¢% @WQ +5MCQ/
2\46 UK JOL - —(M\,{'\OSW (%,)

WO
I/C( S ol i > @NO* + 4 O
M

5 /9 3W¥WW6W(X",
. DA IIA LR

8 Gty - N - CHy + 6Oy + 94,504 ~ 5 Hy- VO, - COOH
wmemno m.znga:e(_: ""
+ msox, " 6N SO+ 41H,0 (¥s)
T ~6e =

it el

53




> Rano: V(M) = 1,008

m (M s ) = 5092
ﬂ(lumu n:_?

Jeereenee .
ballany, + CEy —> OnMan O,
2. %au?w 'mo«mac/rrw baHan, gas smow &otnocegecece

v
popepicis | =i
VL(CV\HBm) = i—%%‘- = 0OY5 Qs

3. fL(QqH&n/): n (&chfi):aov5mw,%wm

Yy Kau%;:j | M@M(g)) gt MO0 BOCROUL fycutoe

=52
M(Cm“mc/@d - 409z - 1431 Juroub

T 0,00 Y5ty woe
1An+n+%1 =173
Y

n=3z=>

L3 Hg CE, - N 4,2- guruohnponai
W.' Cj Mg - h/[LOfL@H,

4 EUNOy + K, 0, = 2K (WMD), + 3 M0
2. JK(‘NO5>3 i>jN0&’I\ + %Og

Ca

54



Bapuant 201 2012 1.

Kpurtepuu oneHuBaHus 321aHNH ¢ Pa3BEPHYTHIM 0TBETOM
Kpurepun oueHuBanusi 3aJaHuii ¢ pa3BéPHYTHIM 0TBETOM

C1

Vcnonb3ys METOA 3IEKTPOHHOTO OallaHca, COCTaBbTE YPaBHEHUE PEaKIIuu

Fe(OH), + KCIO + ... > ... + Fe;(SO4); + H,O

Onpe;[eJmTe OKHUCIHUTCIIb U BOCCTAHOBUTCIIb.

Conep:xxaHue BEPHOr0 0TBETa U YKA3aHUA 10 OLlEHUBAHUIO Bbanabl
(momyckaroTcst MHbIE OPMYITUPOBKH OTBETA, HE HCKAXKAIOIIHNE €0 CMBICIIA)

DJIEMEHTHI OTBETA:
1) CocraBieH 31eKTpOHHBIH OanaHc:

2 |Fe”-é—Fe"”

1 |Cl"+2é—CI!
2) YKazaHo, 4TO KeJe30 B CTETICHU OKUCIICHUS +2 SBISETCS BOCCTAHOBUTEIIEM, a XJIOP
B CTEIMEHU OKHCIIEHUs +1 — OKucIuTenem
3) OnpeneneHpl HEOCTAIOIINE BEIIECTBA, M PacCTaBICHBI KOA(DPHUITUEHTHI B
YpaBHEHUHU PEAKIINH:
2Fe(OH), + KCIO + 3H,SO4= KCI + Fex(SO4); + SH,O
OTBeT NMpaBUJIbHBIN U MOJHBIN, BKJIIOYAET BCE HA3BAHHBIC BBIIIE AJIEMEHTHI 3
B otBeTe nomymieHa ommbKa TOJBLKO B OJJHOM M3 DJIEMEHTOB 2
B oTBeTe nomymieHbl omMOKK B IBYX 2JIEMEHTAX 1
Bce aneMeHThI 0TBeTa 3aMrcalbl HEBEPHO 0

Maxcumanvrolii 6ann 3

C2

K pactBopy auruapooprodocdara Kaablust J0OaBHIN H30BITOK PaCTBOPA FMAPOKCHA KATBIIHSL.
BrmaBmmii ocagok OTAEIHIIH, BRICYIIWIIN U MTPOKAIMIIN ¢ TIecKoM u yriaém. OOpa3oBasiieecs
MIPOCTOE BEILIECTBO COXKIJIM B U30BITKE Xy10pa. [IpoayKT 3T0il peakiun 00padoTanu u30bITKOM
BOJIHOTO pacTBOpa rMApoKcHaa IUTHs. HamummTe ypaBHEHUS YeTHIPEX OMMCAHHBIX PEaKInii.

Coaep:kaHue BEPHOI0 OTBETA M YKa3aHUS M0 OLEHUBAHUIO (JIONTyCKAIOTCS HHBIE
(GOPMYITUPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIA)

Banasl

OTBeT BKIIIOYAET B ce0st YCTBIPC YPABHCHUS BO3MOKHBIX peaKHHﬁ,
COOTBCTCTBYIOIIHUX OMMCAHHBIM ITPCBPAILLICHUAM:
1) Ca(H2P04)2 + 2C&(OH)2 = Ca3(PO4)2l + 4H20

o

t
2) Cas(POy), + 38i0, + 5C = 3CaSiO; + 2P + 5CO
3) 2P + 5Cl, = 2PCl;
4) PCls + 8LiOH = LisPO, + 5LiCl + 4H,0

95




[IpaBuibHO 3anMcanbl 4 ypaBHEHUS pEAKIIHA

IIpaBuibHO 3anucanbl 3 ypaBHEHMsI peakLui

IIpaBuiibHO 3amucaHnsbl 2 ypaBHEHMsI peakLnui

[IpaBuibHO 3anmcano 1 ypaBHEHHE peakIuu

Bce ypaBHeHMs peakinii 3anucanbl HEBEPHO

Maxcumanvuvii 6aun

RN| O —=| | W &

C3

Hanwiure ypaBHEHHS PEaKIMii, C HOMOIIBIO KOTOPBIX MOKHO OCYHIECTBHTD CJIEIYIOIIHE
IPEBPAIIEHUS:
CH;Cl, AICI NaOH CH3I
C6H6 30 3 )Xl —> C6H5COOH 2 )Xz 3 >
H,O (H*
- X; 200 %,

[Tpu HanMcaHUM ypaBHEHHI peaKkIUi HCIIONIB3YHTE CTPYKTYPHbIE (DOPMYITBI OPraHUYECKUX
BEIICCTB.

CoaepikaHue BEpHOI0 0TBETA M YKa3aHUSI 110 OLICHUBAHMIO Bbanasbt
(moryckaroTcst HHbIE OPMYITMPOBKHU OTBETA, HE HCKAKAIOIIUE €T0 CMBICIIA)
OTBeT BKIIIOYAET B c€0sl MATh ypaBHEHUH peakIfii, COOTBETCTBYIOIINX CXEME
MPEBPALLICHUM:
AICl; CH;
1) + CH;Cl — + HCl
t,°C
2) 5C¢HsCH; + 6KMnO, + 9H,SO, —> 5C4Hs;COOH + 6MnSO, + 3K,SO, + 14H,0
3) CcHsCOOH + NaOH—> C¢HsCOONa + H,0
4) CcHsCOONa + CH;I — > C¢HsCOOCH; + Nal
+
5) C¢H;COOCH; + HZO—H> C¢Hs;COOH + CH;0H
IIpaBuibHO 3anKcaHsbl S ypaBHEHUN peakiyil 5
IIpaBuibHO 3anucanbl 4 ypaBHEHMsI peakLui 4
IIpaBuibHO 3anucanbl 3 ypaBHEHMsI peakLnuit 3
[IpaBuiibHO 3amMcaHbl 2 ypaBHEHUS PEAKIIMIA 2
[IpaBuibHO 3anmcano 1 ypaBHEHHE peakIuu 1
Bce ypaBHeHHUsI peakiuil 3alICaHbl HEBEPHO 0
MaxkcumanvHulii bann 5
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Ha 11,2 r xxene3a nonerictBoBasiu 120 mn 16%-Horo pactBopa coisiHoil Kucnotsl (p = 1,13 r/mi).

Omnpenenure 006EM 10%-HOTO0 pacTBopa ruApokcuaa Hatpus (p = 1,08 r/mi), KOTOPBIN MOKET
MOJTHOCTBIO TIPOPEArUPOBATH C CONIBIO, BBIJICIIEHHOW U3 TIOJTYYEHHOTO PacTBOpA.

Coaep:xkaHue BEPHOI0 OTBETA M YKa3aHUS M0 OLIEHUBAHMIO (JIONYyCKAIOTCS WHBIE | Baibl
(GOPMYITMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

DNeMEeHTHI OTBETA:
1) CoctaBiieHO ypaBHEHHE B3aUMOJICUCTBUS XKeJle3a C COJSTHON KUCIOTOM, U
OMpeJIEIICHO KOJMYECTBO BEIIECTBA JKelle3a:

Fe+2HCl = FCC12 + H2
11,2
V(Fe)zm:MZS—’6=0,2M0nb

2) PaccunTaHbl KOJTMYECTBA BEIIECTBA COJITHOW KUCJIOTHI M 00pa30BaBIICHCS COJIH:

W(HCD) = 120-1,13-0,16

=0,59mons HCI — B u36biTKe

2
v(FeCl,) = v(Fe) = 0,2 mons
3) CocraBiieHO ypaBHEHHUE B3auMoiericTBrs xyopuna xene3a(ll) ¢ rumpoxcumom
HaTpHUsl, U pPacCUUTaHbI KoaudecTBo U Macca NaOH:

FeCl, + 2NaOH = Fe(OH), 4 +2NaCl
v(NaOH) =2v(FeCl,)=2-0,2=0,4m0o1s m(NaOH)=0,4-40=16T

4) Paccuntanbpl Macca 1 00bEM pacTBOpa MIETOUH:

160
m(p-pa) = a= 160r V(p-pa) = ﬁ= 148,1 mn

OtBeT HpaBI/IJ'IBHBII\/'I n HOHHBIﬁ, BKJIIOYAcT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI

B otBeTe A0IMyHiCHa oIInOKa B OJHOM U3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

B otBeTe AOMYHICHBI OIIINOKH B ABYX M3 HA3BAHHBIX BBIIIC 3JICMCHTOB

B otBete JOMYLICHBI OIINOKH B TpéX M3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

S| =N W A~

Bce aneMeHTHI OTBETA 3aIIHCaHBI HEBECPHO

MakcuMaJbHbIH 0aJ1J] 4

Ilpumeuanue. B ciyuae, KOrza B OTBETE COJACPKHUTCS OLIMOKA B BEIYUCICHHUIX B OJJHOM M3 TPEX
AJIEMEHTOB (BTOPOM, TPETHEM HIIK YETBEPTOM), KOTOpasi MpuBeja K HEBEPHOMY OTBETY, OL[EHKa
3a BBINOJIHEHHUE 3a/JaHHsI CHIDKAETCS TOJBKO Ha 1 Oas.

o7



Cs

ankorosara. OnpenesnnTe MOJIEKYISIPHYIO (OpMYITy HCXOIHOTO CIHUPTA.

[Tpu peiictBuum Ha 17,25 T HaTpUs H30BITKA MPEICTHLHOTO OJTHOATOMHOTO CITUPTA MOMYYMIHn 51 T

Coaep:xkaHue BEPHOI0 OTBETA M YKa3aHHS M0 OLEHUBAHUIO (JIONYCKAIOTCS HHBIE
(GhOPMYITMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

Bannwt

DJIEMEHTHI OTBETA:

1) 3anucano obmiee ypaBHEHHE PEAKIIMU, M OTPEICICHO KOJTMYECTBO BEIIECTBA
HaATPUSL:

ZCnH2n+IOH +2Na —> 2CnH2n+IONa + Hz

17,25
n(Na)=—2—
(Na)==—3
2) OmnpeneneHa MoJisipHas Macca ajJKoroJsiTa HaTpUs:

n(C,H,,,;ONa)=n(Na)=0,75i i &ii
M(C,H,,,,ONa)=51:0,75 =68

=0,7511¢&u

b

i1€u

3) Omnpenenenbl KOJIMYECTBO aTOMOB yIiiepoaa U popMyIia CIupTa:
14n+17=68-23

14n =28

n=2

®opmymna crimpra — C,HsOH

OtBeT HpaBI/IJ'IBHBII\/'I n HOHHBIﬁ, BKJIIOYAcT BCC€ HAa3BAHHBIC BBIIIC 3JICMCHTHI

[IpaBuiIbHO 3amMcaHbl IEPBBIA U BTOPOU AJIEMEHTHI OTBETA

IIpaBuibHO 3anKCaH MEPBLIN WU BTOPOH 3JIEMEHTHI OTBETA

Bce aeMeHThI 0TBETa 3alliCaHbl HCBCPHO

Maxkcumanvuoi banin

Wl O~ N W
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yUyalmxcs Cl Cc2 C3 4 (88)
pabora 1 3 3 5 4 2
pabora 2 3 4 5 2 2
pabora 3 3 3 4 2 2
pabora 4 3 4 5 2 2
Bapuaur 105
padoThI HUTOrOBbIE OLIEHKH IKCIEPTOB
yyauuxcs Cl C2 C3 4 C5
pabora 1 3 2 5 2 2
pabota 2 3 3 5 4 1
pabora 3 3 3 4 4 1
pabota 4 3 2 4 4 2
Bapuant 102
padoThI HUTOrOBbI€ OLEHKH IKCIEPTOB
yyammxcst Cl Cc2 C3 4 (88)
pabora 1 3 0 3 0 3
pabora 2 3 0 3 0 3
pabora 3 0 4 5 4 3
pabora 4 3 4 3 4 3
pabota 5 2 0 2 0 3
Bapuant 104
padoThI HUTOrOBbIE OLEHKH IKCIEPTOB
yyammxcst Cl Cc2 C3 Cc4 (88)
pabora 1 3 4 2 0 0
pabora 2 2 2 0 0 3
pabora 3 1 4 5 4 3
pabora 4 3 0 3 0 3
pabora 5 3 1 2 0 3
Bapuant 201
padoThI HUTOrOBbIE OLIEHKH IKCIEPTOB
yyauuxcst Cl C2 C3 4 C5
pabora 1 3 1 5 4 3
pabora 2 3 0 3 0 3
pabora 3 3 1 4 4 3
pabora 4 3 1 5 4 3
pabora 5 2 3 3 2 3

71




