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KpHTepHH olleHHBAHHA 3aJaHHH ¢ pa3BEPHYTEIM 0TBeTOM

Xumma 11 knacc

Jna BemonaHeHHA 3amaHHH 30, 31 Hcmoas3yHTe cIeQyIONIHE NepedeHb BeIlecTB:
XpoMaT KalHfA, OKCHI cephel(IV), HHTPHT KalHA, XJIop, aleTaTr cepebpa, XIOpHI
KalbIHA. J[OIMyCcTHMO HCHONB30BaHHE BOJHEIX PACTBOPOB BellleCTB.

W3 [OpemIoKeHHOTO  IepedHA  BBIGepHTe  BeINeCTBa,  OKHCIHTEIBHO-
BOCCTAHOBHTENIBHAS PEaKlHi MekIy KOTOPEIMH IPHBOAHT K 0Opa3oBaHHIO
OeCIBETHOTO pAcTBOpa, COAEPKAIMEr0 TOJIBKO KHCIOTEL B OTBeTe 3amHINHTE
YpaBHEHHe TOINBKO OIHOH H3 BO3MOXKHEBIX OKHCITHICIBHO-BOCCTAHOBHTEIBHEIX
peaknHH C y9acTHeM BRIGPAHHBIX BemmecTB. COCTaBETe 3MeKTPOHHBIH GamaHc,
VYKaKHTE OKHCITHTEIb H BOCCTAHOBHTEIIB.

COJE‘p}RleHE BEPHOI'0 0TBETA H YKA3AHHA M0 ONEHHEAHHIO baaasl
(momyckaroTcd HHEIE JOPMYTHPOBKH OTEETA, HE HCKAKAKIIHE €r0 CMEICTA)

BapnaHT oTBeTa:

SO; + Ch + 2H0 = H)SO4 + 2HCI
1|CLY+2e —2CT?
1|s*-2e—>5s7¢

XI70p B CTeNEHH OKHCIeHHA 0 ABILETCA OKHCIHTEIEM.

Cepa B cCTelleHH OKHCIeHHA +4 (HMH OKCHA ceprl(IV)) sBIAeTCH
BOCCTaHOBHTENEM

OTBeT NPaBHIBHBIH H IOIHEIH, CONEPKHT ClIeIyIOIIHE STeMEHTEL: 2
*BRIOpDAHEl BeINecTBa, H 34lHCAHO YPaBHEHHE OKHCIHTENIBHO-
BOCCTAHOBHTEIIBHOH PeaKIHH;

* COCTaBIEH OJIeKTPOHHEIH  GajaHCc, VyKa3aHEl OKHCIHTENs H
BOCCTAHOBHTEIb

TTpaBHIBHO 3alHCAH OJHH 3JIEMeHT OTBETa 1
Bce 371eMeHTHI OTBETA 3allHCAHBEl HEBEPHO 0
Maxcumanssbill 0ann 2
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12 mpenoxeHHOIo NepedHs BEIGepHTe IBa BelllecTBA, peaKllHA HOHHOTO oGMeHa
MeXIy KOTOPHIMH COMPOBOXIAeTcA BEINIANEHHEM OCAZKa H3 OKPAIIeHHOTO
pacTBopa. 3alHIIHTe MOISKYIAPHOe, II0THOE H COKPalIEéHHOe HOHHOE YPaBHEHHA
3TOH peaKIHH.

COJE‘p}KRHHE BEPHOI'0O OTBETA H YKA3aHHA N0 OHNEHHEAHHKO Banrasl
(ZOImycKarTCA HHElE JOPMYIHPOBKH OTEETA, He HCKAKAKMIHE €ro CMEICIA)

BapnaHT oTBeTa:

K2CrOs + 2CH3:COOAg = AgoCrO4 + 2CH3COOK

2K* + Cros* +2Ag" + 2CH:COO™ = AgaCrOy + 2K + 2CH3COO0"
CrO«~ + 2Ag" = AgCrOs

OTBeT NPaBHIBHEIH H MOTHEIH, COTEPIKHT CISIYIOITHE 31eMeHTEL: 2

* BEIOPAHEI BEIIECTBA, H 3alIHCAHO MOJEKYIIPHOE YPAaBHEHHE PeaKIlHH
HOHHOTO 0GMeHa;

* 3aITHCAHEI IOJIHOE H COKPAIIEHHOE HOHHOE YPABHEHHS PeaKIHii

HpaBH.']]}HO 3AIIHCAH OIHH 3JIEMCHT OTBETA 1

Bce 3meMeHTHI 0TBETA 3alIHCAHBL HEBEPHO

Marxcumaneswili oann 2

K pactBOpy mHTHOpodocdaTa KanblHA NPHIHIH H0BITOK PacTBOpa IHIPOKCHIA
kanHA. ITomyqHBIIEeecs COeIHHEHHE KAIBIHA OTIEIHIH, BRICYIIHIH H HAIPElH C
OKCHIOM KpPeMHHA H yT7IEM. [ToTydeHHOS NPOCTOe BeleCTBO BCTYIHIIO B PEaKIIHIO
¢ XmopaToM KamHi. OGpazoBaBINVIOCA COMb PAcTBOPHIH B BOJE H IIPOBENH
31eKTPOIH3 MOTYIeHHOTO pacTBopa. HamHmuTe ypaBHEHHS TeTHIPEX OMHCAHHEBIX
peaxITHii.

(.'OJEI)H\‘EIHHE BEPHOTO OTBETA H YRa3aHHA N0 OHeHHBAHHIO Baxisl
(momyckaroTCA HHEIE HOPMYTHPOBKH OTEETA. He HCKAKAIONIHE €70 CMEICTA)

BapuaHT oTBEeTA:

1) 3Ca(H,POs); + 12KOH = Cas(POy) + 4K5P0s + 12HO
2) Ca3(PO4)2 + 5C + 38102 —2 5 2P +5C0 + 3CaSiOs
3) 6P + 5KCIO; =5KCl + 3P,0s5

4) 2KCl1+ 2Hh,0 =2KOH + Chh+ Ha

TIpaBHIBHO 3aIIHCAHE] YeTHIPe YPaBHEeHH PeaKITHH 4
TIpaBHIBHO 3aIIHCAHEI TPH YPABHEHHSA peakIHH 3
TIpaBHILHO 3alIHCAHEI IBA YPAaBHEHHA peaKIHH 2
TIpaBHIEHO 3aIHCAHO OJHO VpaBHeHHEe PeaKIIHH 1
Bce 371eMeHTE] 0TBeTA 3allHCAHEl HEBEPHO 0

MaxcumMansHbil 6ann +
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Hamummre YPaBHEHHA peaKuH}‘i, C MOMOIODBEK) KOTOPBRIX MOMHO OCYINIECTBHTB

CIIeIYIOITHE IpPEeRpaIIeHH

Br E,Cr,0, HSO, _0
CH;=CH,—C H“Br_’ X, CHy=CH,=C{ [ — X, —

H, Pt
— X; E—— CH3-CHZ-C|‘H—(‘H3-CH3
OH
TIpp HamHCAHHH ypaBHeHHH peakIHH  yKa3pBaliTe IpeHMyIIecTBeHHO
ofpa3yromHecsa NPOIYKTHEL, HCIOMB3yHTE CTPYKTYpPHBEIE (OPMYIBl OpraHHYIEeCKHX
BEIECTB.

Xumma 11 knacc

COJEP')RE!HH(‘ BEPHOTI0 OTBETA H YRAa3aHHA II0 OLH€HHBAHHIO Bbarasl
(momyckarTCA HHEIE OpMyTHPOBKH OTEETA, He HCKAKAKIIHE €I0 CMEICTIA)

BapHaHT oTBeTa:
/Br ’//O
1) CH3—CH2—CH‘\B + 2KOH —= CH3-CH2—CMH + 2KBr + H,O
r

-0 -0
2) 3CH3—CH2~C:H + K,Cry0; + 4H,50, —= 3CH3-CH2—C:0H+ Cr,(S0,), + K,S0, + 4H,0
L0
3) 2 CH?’_CHE_C\OH +Ca(0H); —= (CH,CH,COO0),Ca + 2H,0

4) (CH,CH,C00),Ca L CH3-CH2-'|CI-CH2-CH3 +CaCo,
O
3) CHy=CH;~C—CHy—CH3 + H, —= Chy~CH,-CH-CHy-Chy
o OH

[TpaBHIBHO 3aIHCAHBI IATh YPaBHEHHH peakITHH 5
[IpaBHIBHO 3alHCAHE! UeTHIPe YPABHEHH peaKuHi 4
[TpaBHIBHO 3alTHCAHE] TPH YPAaBHEHH: peaKIHH 3
[TpaBHIBHO 3alHCAHE! [Ba YPABHEHHA peaKIHH 2
[TpaBHIBHO 3alHCAHO OTHO YPaBHEHHE PeaKITHH 1
Bce 31eMeHTEl 0TBeTA 3alIHCAHEI HEBePHO 0

MaxcumansHuiil Ol h]

Ipumeuanue. JIOMyCTHMO HCIIONB30BAHHE CTPYKTYPHBIX (OPMYT Pa3HBIX BHIOB
(pa3BEpHYTOH, COKpAIIEHHOH, CKeleTHOH), OIHO3HATHO OTpPaKAOMHX MOpPATOK
CBA3H ATOMOB H B3aHMHOE PAcIIOJIOKeHHe 3aMecTHTeleH H (YHKIHOHAIBHEIX
IPYIII B MOJIEKyIIe OPraHHYECKOTO BEMIeCTRa.
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JKenesHyro IUIACTHHKY IOJHOCTBIO pacTBOpPHIH B 500 r pacTBopa KHCIOTEL IIpH
3TOM BBIOETHTACE cMechk OKCHOa a30Ta(ll) H okcHOa asoTa(IV) ofwémom 20,16 1
(BmepecdeTe Ha H.y.), B KOTODOH COOTHONIEHHe aTOMOB KHCIOpOJAa H as3oTa
paBHO 5 : 3. BBRIMHCIHTE MAaCCOBYIO JOIIFO COIH B 00pa3oBaBIIeMcd PacTBOpE.

B oTBeTe 3alHINHIE YpaBHEHHA peakllHH, KOTOPBIE YKa3aHBl B YCIOBHH 3aladH,
H IIPHBEIHTe Bce HeoOXOMHMEBIe BRIMHCIEHHA (YKasblBaHTe eIHHHIELI H3MepeHHS
HCKOMBIX (DH3HUIECKHX BelTHTHH).

COJCP}RRHHE BE€PHOI'0 OTEETA H YRKA3aHHA II0 OHCHHEAHHIO baLiel
(momyckaroTcA HHEE QOPMYIHPOBKH OTEETA, HE HCKAKAIOMIHE €0 CMEICIA)

BapI*IaHT OTBETA.

3anHcaHbl ypaBHEHHA peaKIlHE:

[1] Fe + 4HNOs = Fe(NOs); + NO + 2HhO
[2] Fe + 6HNO; = Fe(NO3); + 3NO, + 3H,0

PaccYHTaHEl KOIHYECTBO BelleCTBAa peareHIOB H Macca MHPOIYKTOR
peakIHH:

n(cMmecH razos) = 20,16 / 22,4 = 0,9 Mo

ITycte

n(NO2) = X MoIlb

Torma

n(NO) = (0.9 — xX) MomB

n(atomoB N B cMecH) = 0,9 MoIIb

n(atomoB O B cMecH) = 2x + (0,9 —x) = (x + 0,9) MmomB
(x+0.9)/09 =5/3

n(NQO;) = x = 0,6 M0Ib

n(NQO) = 0,3 MoIB

m(NO2)=0,6-46=27.6T

m(NO)=0,3-30=9r

n(Fe 17) = n(NO) = 0.3 M01IB

n(Fe pj) = 1/3n(NO2) = 0.2 MoIb
n(Fe) = n(Fepy) + n(Fep)) = 0.5 Moib
m(Fe)=0.5-56=28r

1n(Fe(NOsz)3) = n(Fe) = 0,5 MonIb
m(Fe(NO:)3:)=10,5-242=1211

BEIMHC/IeHA MaccoBad 04 COIH B pacTBOpE!
m(p-pa) =28 + 500 —27.6—9=4914r
@(Fe(NOs)s) = 121/ 491,4 = 0,246, umm 24,6%
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OTBeT NPaBHIBHEIH H NOIHEIH, COIEP/KHT CIeIyIOIHe JIeMeHTHL: 4

e [IPABHIBHO 3allHCaHbl YpPAaBHEHHS peaKIHH, COOTBETCTBYIOIIHX
VCIIOBHIO 3aaHHA;

e [IPAaBHIBLHO IIPOH3BENEHE] BRIMHCIEHHA, B KOTOPBIX HCIIONB3YIOTCH
HeoOXomHMBlE (DH3HUECKHE BETHYHHBI, 3aJaHHbIE B YCIOBHH
3alaHHg,

* IIpONeMOHCIPHpOBaHa JOTHIeCKH 0GOCHOBaHHaiZ B3aHMOCBA3b
(H3HTeCKHX BeNHYHH, HAa OCHOBAaHHH KOTOPBIX IPOBOIATCH
Pac4ETHI;

e B COOTBeICTBHH C VCIOBHEM 3aJaHHA OIlpelelleHa HCKoMad
(H3HYecKad BEIHIHHA

TIpaBHIBHO 3alHCAHBI TPH I€MEHTA 0TBETA 3
TIpaBHIBHO 3aIHCAHEI IBA JIEMEHTA OTBETA 2
TIpaBHIEHO 3allHCaH OJHH 3JIEMEHT OTBETA 1
Bce 31eMeHTEI 0TBETA 3allHCAHE] HEBEPHO 0

Maxeumansuutil 6ann 4

HPILHGQHHNE'. B CIIydae, KOoroa B OTBETE COOEPIKHTCA omHGKa B BEITHCIICHHAX,
KOTOpad IIDHBEIA K HEBEPHOMY OTBETY. OISHKA 3a BRINOIHEHHE 3aJaHHA
CHIDKaeTcA TONBKO Ha 1 Gamt.

IIpn cropann 2,15 r opragHIeCcKOro BemecTBa A NOIy9IHIH 2,24 11 YIIeKHCIOTo

rasa (H.y.) H 1.35 T BogbL

I3BecTHO, WT0 BemecTBO A ofpazyeTcd NpH THOpaTallHH yIiIeBoiopoza b,
KOTOPBIH BCTYTAeT B PEaKlHIO ¢ THAPOKCHIOM THaMMHHcepeGpa(l) B MOIApHOM
cooTHOmeHHH 1:2. Ha 0CHOBAaHHH JJaHHEIX YCIIOBHA 3aJIa9H:

1) mpoBenHTe HeoOXOIHMEIE BBITHCIEHHA (YKA3bIBaliTe eIHHHIEI H3MEpeHHT
HCKOMEBIX ()H3HYeCKHX BelIHYHH) H YCTAaHOBHTE MOIEKYIpHYH (QopMyIy
BEINECTBA A,

2) cocTaBbTe CTPYKIYPHYIO (DOpMyITy BemecTBa A, KOTopas 0IHO3HATHO OTPakaeT
MOPSAIOK CBS3H aTOMOB B €r0 MOJIEeKYIIe;

3) HaHIMTHTe ypaBHEHHe THIOpaTalHH yIjeBomopona B ¢ obpa3oBaHHeM
BemecTBa A (HCHOIB3YHTe CIPYKIYpHEIE (OPMYTIEI OPTaHHISCKHX BelllecTB).

Xumma 11 knacc
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Coaep:RaHHE BEPHOIO 0TBETA H YKA3AHHA 10 OLCHHBAHHIO Bamisl
(momycraroTca HHEIE (QOPMYIHPOBKH OTBETA, He HCKAJKAlOIIHE ero CMEICTA)
BapnaHT oTBeTa:
TIpoBenmeHB! BHIMHCIEHHA, H HaHIeHa MoJeKynsapHad (opMyla
yraesomopona b:
n(CO2) =2,22/22,4=0.1 Moms; n(C) = 0,1 Mons
n(H20) = 1,35 /18 = 0,075 momnb; n(H) = 0,075 - 2 = 0,15 Mo1B
m(0)=2,15-0,1-12-0,15-1=08T
n(0)=0.8 /16 = 0,05 moms
n(C):n(H):n(0)=0,1:0,15:0,05=4:6:2
MonexymapHaad opMyia BemecTBa A — C4HsO,
CocTaBleHa CTPYKTYpHad GopMyIa BelllecTBa A:
CH3—C—C—CH,
HanncaHO ypaBHEHHE peaKIHH yIJeBoaopona b ¢ BogoH:
Hg2+’ H FI} ]
CH=C—C=CH+2H,0 ———— CH;—C—C—CH;,4
OTBeT NpaBHILHEIH H MOTHEIH, COIEPIKHT CISIYIOMHE YIeMeHTEL: 3
e TPABHABHO TPOH3BeNeHBl  BHIYHCICHHS, HeOOXONHMEIE 1A
YCTAHOBNEHHS MOIEKY/IApHOH GOpMyNBl BellecTBa, H 3amHCAHA
MOJIeKyIApHas (QopMyTIa BellecTBa;
® 3arHCcaHA CTPYKTypHAA (hOopMyla OpraHHUECKOIo BellecTBa, KOTOpas
OTpakaeT MOPAIOK CBA3H H B3aHMHOE PaclOIOXeHHe 3aMecTHTeleH
H (YHKITHOHAIBHBIX IPYII B MOJEKYJ1e B COOTBETCTIBHH C YCIOBHEM
3aaHHA,
® C HCIONB30BaHHEM CTPYKTYPHOH (OpMyIIBl OpraHHIECKOIO BEIECTBa
3allHCAHO YpaBHEHHE peakIHH, Ha KOTOPYH Haércd yKasaHHE
B YCIIOBHH 3a1aHHA
TIpaBHIBHO 3allHCAHBI 1BA 3]IEMEHTa OTBeTa 2
TIpaBHIBHO 3allHCAH OJHH 3JIEMEHT OTBeTa 1
Bce 31eMeHTEI 0TBETaA 3allHCAaHEl HEBEPHO 0
MaxecumansHetil 6ann 3




