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Kpurepun oneHuBaHus 3aaHuii ¢ pa3sBéPHYTHIM 0TBETOM

Jlnst BeimonHenus 3aganui 30, 31 ucmnosb3yiTe ClieyoIii epeyeHb BEIECTB:
MEPOKCUJ BOJOPOJA, CEpHas KHUCJIOTa, IEPMAHTaHAT Kalus, HUTPAT aMMOHHs, aleTar
KaJbIUs, TUAPOCYIbGUT HATPUsL. J[OMyCTHMO HCIONIB30BaHUE BOAHBIX PACTBOPOB BEILECTB.

M3 npeanoXeHHOro nepeyHs BelecTB BblbepuTe BelecTBa, MEXAY KOTOpbIMU
OKWUC/INTENbHO-BOCCTAHOBUTENIbHAA PeaKLMA NpoTeKaeT ¢ obpasoBaHMem ocafdKa u 6es
BblAeNEHNA rasa. 3alMIInTe ypaBHEHHE TOJIBKO OJHOHM M3 BO3MOXKHBIX OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX peakiuil. CocTaBbTe 3EKTPOHHBIN OanaHC, yKa)KUTe OKUCIUTENb U
BOCCTAHOBHUTEb.

Conepmal—me BECPHOI'o 0TBE€TAa M YKa3aHUA 110 ONCHUBAHUIO Banasl
(momyckaroTcsi MHbIE ()OPMYIIMPOBKH OTBETa, HE MCKAXKAIOILIUE €ro CMbICIIA)

BapuanT otBera:

3NaHSO; + 2ZKMnO4 = Na;SO4 + NaHSO4 + KoSO4 + 2MnO; + H,0
3| S™-26-8'
21 Mn*"+ 3e = Mn*

5 2ClI

[Iepmanranart Kanusi OKMCIUTENb

T'unpocynbuT HaTpUsT BOCCTaHOBUTEIH

OTBeT NPaBUIBHBII U MONHBIN, COAEPIKUT CIEAYIOLINE HIEMEHTHL: 2
e BbIOpaHbl BELIECTBA, U 3allUCAHO YPAaBHEHHE OKUCIHUTENbHO-
BOCCTaHOBUTEJILHOI peakluH;
* COCTaBJE€H OJCKTPOHHBI OajaHC, yKa3aHbl OKMCIUTENb U
BOCCTAHOBHTEIb

[IpaBunbHO 3amKcaH OJUH 2JIE€MEHT OTBETa 1
Bce anieMeHTHI 0TBeTa 3aMHCaHbl HEBEPHO 0
Maxcumanvneiii 6ann 2

@
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Kputepuu oueHnBaHNs 3agaHui ¢ pasBEpHYTLIM OTBETOM

W3 mnpemiokeHHOTO TIEpedHs BEIIECTB BBIOEPHUTE BEIIECTBA, MEXAY KOTOPBIMH
peakuuss HOHHOrOo oOOMeHa TpoTekaeT ©Oe3 oOpa3oBaHUs oOcaika. 3aIlUIIuTe
MOJICKYJISIDHOE, TIOJIHO€ M COKpaIléHHOE HOHHOE YPAaBHEHHs TOJIbKO OJHOM u3
BO3MOXHBIX PEaKIIHH.

Couepmanne BEPHOI'0 OTBETA U YKA3aHUA MO OLICHUBAHUIO Bbanasl
(momyckaroTcss HMHbIE (JOPMYIHPOBKH OTBETA, HE HCKAXKAIONINE €r0 CMBICIIA)

Bapwuant otsera:
2NaHSO; + H,SO4 = NaSO4 + 2SO, + 2H,0

2Na* + 2HSOs + 2H* + SO4* = 2Na* +S04% + 2S02 + 2H20
H* + HSOx = SO, + H,0

OTBeT MPaBWIBHBIN U MTOJHBIA, COAEPIKAUT CIEAYIOIINE IIEMEHTHI: 2
* BbIOpaHbl BEUIECTBA, M 3alMCAHO MOJICKYJSIPHOEC YpaBHEHHE
peaKIuu HOHHOTO OOMEHa;
* 3alMCaHbl MOJHOE U COKpAIlEHHOE HOHHOE YPaBHEHUS peakluit

IIpaBuiIbHO 3amucaH OJMH 3JIEMEHT OTBETa 1

o

Bce ameMeHThI 0TBETa 3anicaHbl HEBCPHO

Maxkcumanvuolti 6ann 2

B pactBop xnopuaa kenesa (lll) BHecan HeboNblIOe KOAMYECTBO LMHKA A0 MOJHOTO
pacTBopeHua meTanna. MpoTekaHne 3TOW XMMMUYECKOM peakuuMu He COMpPOBOXKAANOCH
obpasoBaHvem ocagka. K nonyueHHoMy pacTBopy cHavana fobasunu 6pomHyto Boay, a
Mo OKOHYaHUM XMMUYECKOTo npoLiecca A06aBuAN U3BLITOK MOLOBOAOPOAHOW KUCNOTHI.

HanumunTe ypaBHEHUs 4eTHIPEX OMUCAHHBIX peaKLUil.

Conep:kaHue BepHOro 0TBeTa U YKa3aHHUA MO OLEHUBAHUIO Bamibl
(momyckatoTcst HHBIE (GOPMYITHPOBKH OTBETA, HE MCKAXKAIOIINE €ro

BapuanT otBera:

OtBer BKIIOWAaeT B ceOs UETHIpe YpaBHEHHS BO3MOXHBIX pPEaKIHH,
COOTBETCTBYIOLIMX ONMCAHHBIM IPEBPAILEHHIM:

1) Zn + 2FeCls = ZnCl; + 2FeCl:

2) 6FeCl2 + 3Br2 = 4FeCls + 2FeBrs

3) 2FeCls + 6HI = 2Fel2 + 12 +6HCI

4) 2FeBrs + 6HI = 2Felz + 12 + 6HBr

[IpaBunbHO 3anMcaHbl YETHIPE YPaBHEHUs peakLuil

[IpaBuibHO 3amKcaHbl TPU YPaBHEHUS pEeaKkIUn

IIpaBunbHO 3anKcaHbl JBa YpaBHEHUs peakiuii

ITpaBUIBHO 3aUCAHO OJHO YPAaBHEHHE PEaKLIUH

Bce anmemMeHThI 0TBETa 3anMcaHbl HEBEPHO

AlO|IRPIN|W| D>

Maxcumanvuoiii 6ann
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EOvHbIV rocyaapCcTBEHHbIN 9K3aMeH XUMNA (311-3/6)

Hanumire ypaBHEHUS peakUuii, ¢ IOMOLIbIO KOTOPBIX MOXHO OCYLIECTBHUTh
clleflyollye NpeBpalleHHUs:

1,6-pnbpomrekcar —Zn(u0) X1 —<2 X2 NaOH [cn; u36)

X3 KMnOd(Ba(OH)Z;w§6) X4 35Q0g; UMKIONEeHTaHOH

MpY HaNUCaHUK ypaBHEHWIA peaKLMii UCNONb3yITe CTPYKTYPHbIe GOPMY/bl OPraHUYeCcKUX
BELLECTB.

(nomyckarorcsi uHbIE (POPMYJIMPOBKHM OTBETA, HE MCKAKAIOLIME €ro CMBICIA)

KpuTepuu oueHnBaHNs 3agaHui ¢ pasBépHYTLIM OTBETOM

34 Cmecb cepHUCTOrO rasa 1 X/0pa, B3ATad B HEIKBMBAJIEHTHOM COOTHOLUEHWUMU
pearvpyloWwmx BeLLecTB, Mpopearnposasa Ha cBeTy. BeuecTBa, ocTaslinecAa nocne
peakumu, obpabotannm  M3OLITKOM ropsyero  pacTBopa rMAPOKcMaa  Hapwus.
O6pasoBaBwuniica ocafok maccon 123,35r otgennnm ot pactsopa v obpabotanu 146r
20%-ro pactBopa x/iopoBogopoga. pu atom Bblgenunnocek 6,72n rasa. Onpepenute
MacCoBble [0/ KOMMOHEHTOB B UCXOAHOW CMECH M MAcCOBYIO OO0 X/10pOBOAOPOAA B
KOHeYHOM pacTBope. B oTBeTe 3ammminTe ypaBHCHHS DPEaKIHH, KOTOpHIE yKa3aHBl B
YCIOBUM 3a7a4¥, W TPUBCIUTE BCC HEOOXOJMMBIC BBHIUYUCICHHS (yKa3bIBAWTE CIMHUIIBI
HM3MEPEHUS HCKOMBIX (DM3UYECKIX BEIHYUH).

BapuanT otBera:
CH2Br(CH2)4CH2zBr + Zn = <:> + ZnBr2

O +Chk= < >-Cl + HCl
O -Cl + NaOH = muxmorekcen + NaCl + H20
CsH10+8KMnO#+5Ba(OH)2 = (CH2)4(CO0):Ba+4K2MnOs+4BaMnO4+6H:0

(CH2)4(CO0)2Ba = uuknonenranon + BaCOs

Conep:xaHue BEpHOro 0TBeTa U YKa3aHUS MO OLEHHBAHUIO Bansl
(momyckarotcst uHbIe GOPMYIHPOBKH OTBETa, HE MCKAKAIOIIHE ero CMBICIIA)

OTBeT mNpaBWIbHBII M TONHBIMA, BKIIOYAaeT BCE HA3BaHHBIC BHIIIE 5
3JIEMEHTHI —

IIpaBuiIbHO 3amKcaHbl YEThIpE YPABHEHUs peakiuil

IIpaBuiIbHO 3anKcaHbl TPU YPAaBHEHUS PEaKLMH

IIpaBuiIbHO 3amKcaHbl 1BA YPaBHEHUS peakIuil

BapuanT otBera:

SOz + Clz2 = SO2Cl2 ; SO2Cl2 + 2Ba(OH)2 = BaSO4 + BaClz + 2H20

I'a3, BeIgenuBIIHIiCS TpH 00pabOTKE 0CaIKa COISIHOM KUCIOTOM, TOBOPUT O
HAJIMYUH B COCTaBE 0cajKa CylbhuTa 6apus u 00 M30BITKE CEPHUCTOTO ra3a B
HCXOJIHON CMeCH.

Ba(OH)z + SOz = BaSOs + H20; BaSOs + 2HCI = BaClz + SOz + H20
n(S02)=6,72/22,4=0,3m; n(BaSO3)=n(SO2)=0,3m; m(BaS0Os)=0,3*217=65,1r
m(BaS04)=123,35-65,1=58,25r; n(BaS04)=58,25/233=0,25m
n(SO2Cl2)=n(BaS04)=0,25m; n1(SO2)=n(Cl2)=n(SO2Cl2)=0,25m
Nn2(SO2)=n(BaS03)=0,3M; Nosu(SO2)=0,3+0,25=0,55m;

Moo (SO2)=0,55*64=35,2r; m(Cl2)=0,25*71=17,75r

Mucx eveen=35,2+17,75=52,951; w(S02)=35,2*100/52,95=66,48%
w(Cl2)=100-66,48=33,52%

m(HCI)=146*20/100=29,2r; n(HCI)=29,2/36,5=0,8m
n(HCI)=2n(BaS03)=2*0,3=0,6Mm; Noc:(HCI)=0,8-0,6=0,2m
Mocr(HC1)=0,2*36,5=7,3r; m(S02)=0,3*64=19,2r
m(p-pa)=65,1+146-19,2=191,9r;

w(HCI)=7,3*100/191,9=3,8%

HpaBI/IJ'IbHO 3allMCaHO OJHO YpaBHCHHUC PCaKIIUN

Bce anemMenThI OTBETA 3amucaHbl HECBCPHO

O OFRPINW &~

Maxcumanvuwiil 6ann

IIpumeyanue. JIONyCTUMO WCIOJIB30BAaHME CTPYKTYPHBIX (opMyn pa3HOro BHIA
(pa3BEpHyTOli, COKpAIIEHHOM, CKEJIETHOH), OJHO3HAYHO OTPAKAIOIIMX TOPSIOK CBS3H
aTOMOB B MOJIEKYJI€ OPTaHHYECKOI'0 BEIECTBa.



EOvHbIV rocyaapCcTBEHHbIN 9K3aMeH XUMNA (311-5/6)
HpaBI/IJ'II:HO 3allUMCaHbl TPU 3JIEMCHTA OTBETA 3
HpaBI/IJILHO 3allMCaHbl J1Ba 3JICMCHTA OTBETaA 2
HpaBI/IJILHO 3alliCaH OJIUH 3JICMCHT OTBETa 1
Bce sneMeHTHI OTBeTa 3aIllMCaHbI HCBCPHO O
Maxcumanvrviii dain 4

Ilpumeuanue. B ciyyae, Korga B OTBETE COJEPIKUTCS OIIMOKAa B BBIYMCIICHMSX,
KOTOpas. TIpHBEla K HEBEPHOMY OTBETY, OIICHKAa 3a BBINOJHCHUE 3aJaHHS
CHIDKAEeTCs TOJIbKO Ha 1 Gasl.

35 IIpn cropaHuu 17,6r opraHudyeckoro Belectsa obpasosBanock 13,44n
yrnekucnoro rasa (H.y.) u 0,0072n Bogpl (H.y.). 3BeCTHO, 4TO OpraHMYecKoe BeLLecTBO
coaepKuUT bosee TPEX aTOMOB yrieposa, UMeeT NpeaesibHblii XapakTep, C HaTpuem B
peaKkuuio He BCTynaeT, a ero B3aMMOAENCTBME C MMAPOKCUMAOM HaTpPUsA MNPUBOAUT K
obpasoBaHuio popmuaTa HaTpuA. Ha OCHOBaHMM JaHHBIX YCIOBUS 3alayH:

1) mposeauTe HeOOXOAMMBIC BBIYUCICHUS (YKa3blBalTe €AMHMIBI H3MEPEHUS
HUCKOMBIX (M3MYECKUX BEIMYMH) M YCTAHOBUTE MOJEKYJSIpHYIO (GOpMyITy
OpPraHUYECKOTO BEILECTBA;

2) cocraBbTE€ BO3MOXHYIO CTPYKTYPHYIO (OpPMYJITy O3TOrO BEIIECTBa, KOTOpas
OJIHO3HAYHO OTPAXKAET MOPSAAOK CBA3U aTOMOB B €0 MOJIEKYIIE;

3) HamummTe ypaBHEHHE pEaKUHMU B3aMMOICHCTBUS 3TOrO BELIECTBA C M30BITKOM
TUAPOKCH]IA HATPHUSL.

(ucrone3yiiTe CTPYKTYpHBIC (GOPMYJIIBI OPraHUYECKUX BEIIECTB).

KpuTepuu oueHnBaHNs 3agaHui ¢ pasBépHYTLIM OTBETOM

Conepma}me BEPHOIro OoTB€Ta M YKazaHUs 10 OLICHUBAHUIO
(nomyckaroTcsi MHbIEe (POPMYIMPOBKH OTBETA, HE MCKAKAIOLIME €ro CMbICIA)

Bbananabl

BapuanT otera:

n(C)=n(C0O)=13,44/22,4=0,6m; m(C)=0,6*12=7,2r
n(H)=2n(H,0)=2*7,2/18=0,8m; m(H)=0,8*1=0,8r
m(0)=17,6-7,2-0,8=9,6r; n(0)=9,6/16=0,6Mm
n(C):n(H):n(0)=0,6:0,8:0,6=3:4:3; C3H4O3; CsHgOs

2) CocraBneHa CTpyKTypHas (hopMylia OPraHM4eCKOro BEIIeCTBa!
TpudopMHUaT riuepruHa

3) CocraBneHO ypaBHEHHE PEaKIMH B3aUMOJICHCTBHUS 3TOTO
BelleCcTBa C M30BITKOM FHAPOKCHIA HATPHS:
CsHgOs + 3NaOH = 3HCOONa + CH,OHCHOHCH,0OH

OtBer HpaBI/IHLHI:IP'I u HOHHLIﬁ, COACPKHUT CIICAYIOIIME DJICMCHTBI!

MPAaBWIBHO  MPOU3BENEHBI  BBIYMCICHUS,  HEOOXOMUMBIE  JUIA
YCTaHOBJICHUSI MOJIEKYJISIpHOH (OpMyNBl BemiecTBa, U 3aldcaHa
MOJIeKy/IIpHas (GopMyJiia BELIEeCTBa;

3alucaHa CTPYKTypHast ¢opMysIa OpraHMYecKOro BEIIECTBA, KOTOpas
OTpakaeT MOPSIO0K CBSI3U M B3aMMHOE PACIHOJIOKEHHE 3aMECTUTENeH U
(YHKIMOHABHBIX TPYII B MOJIEKYJE€ B COOTBETCTBHH C YCIOBHEM
3aJlaHHus;

C UCTOJIB30BAaHUEM CTPYKTYpHOU ()OPMYIIBI OPTaHUYECKOTO BEIIECTBA
3allMCaHO ypaBHEHHE peaklMH, Ha KOTOpyl Jaércs yKa3aHue
B YCJIOBUH 3aJaHUs

HpaBI/IHBHO 3anMCaHbl aABa 3JICMCHTA OTBETA

HpaBI/IJ'II)HO 3arrcalH OJIMH 3JICMCHT OTBCTaA

Bce anmeMeHThI OTBETa 3amicaHbl HCBCPHO

Maxcumanvuoiii 6ann
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EOvHbIV rocyaapCcTBEHHbIN 9K3aMeH

XMMnA

(311 -5/6)

KpuTepuu oueHnBaHNs 3agaHui ¢ pasBépHYTLIM OTBETOM




