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3agaHua 30 m 31

Jlna BemmonHenud 3aaanuii 30, 31 uenons3yiite clueayromuii nepeyeHb BenecTB:

NepMaHraHaT Kaiaus, IHApokapOOHAT HATpHA, cyab(HT HaTpHA, cyabdar Oapus,
THAPOKCH KaldHs, NMepPOKCHA Boaopoja. J[omycTHMO HCIONb30BaHHE BOIHBIX
PACcTBOPOB BEIIECTB.

30

31

I3 npeaiokeHHOro IepeuHs BellecTB BBIOEpHTe BellecTBa, MeXIYy KOTOPHIMH
OKHCIIMTE/ILHO-BOCCTAHOBHTE/IbHAS peaklHs IpoTeKaeT ¢ H3MEHeHHeM I[BeTa
pacTBOpa. BelieleHHe ocajika HIM ras3a B XOje 3TOif peakuHH He Hallo1aercs.
B oTBeTe 3amHIIHTEe ypaBHEHHe TOJIBKO OJHOI H3 BO3MOJKHBEIX OKHCIHTEIHHO-
BOCCTAHOBHTE/IBHBIX peakuuii ¢ ydacTHeM BbIOpaHHBIX BemecTB. CocTaBbTe
3JIeKTPOHHEI OalaHc, YKaKHTe OKHCIHTE!Ib H BOCCTAHOBHTE!Ib.

3 npea1okeHHOro nepevyHs BelecTB BhIOepHTe KHCIYIO CONb H BelIecTBO,
KOTOpO€ BCTYHAeT C 3TOH KHCIOH COMBI0 B PeaKIH0 HOHHOro oOMeHa. 3arHimuTe
MOJIEKY IAPHOE, IOJTHOe H COKpAIEHHOe HOHHOE YPaBHeHHs peakllHH ¢ yJacTHeM
BHIOpAHHBIX BEIIECTB.




OueHuBaHue 3ananua 30

Conepxanue BepHOIo OTBeTa H YKa3aHHS 110 OeHUBAHHIO baibl
(JtomyckaroTcsa HHbIe GOPMYITHPOBKH OTBeTa, He HCKa)KalolllHe ero cMhbIcia)
BapuaHnr otBera:
Na;SO;3 + 2KMnO4 + 2KOH = Na,SO4 + 2K;MnO; + H;O
2 [Mn"7+¢&— Mn"®
1 |S™-28—S™
Cynsdur Hatpus (MIM cepa B CTENEHH OKHCIeHHS +4) SBISeTCS
BOCCTAHOBUTEJIEM.
Ilepmanranatr Kamma (MM MapraHell B CTENeHH OKHCIeHHA +7) —
OKHCJINTEIEM
OTBeT npaBUILHBIIN U OIHBII, COJEPKUT CIIEIYIONIHE YTIEMEHTHI: 2
e BHIOpaHBl BeIIECTBAa, M 3allCaHO VpaBHEHHE OKHCIHTEIBHO-
BOCCTAHOBHTEIBLHOI peaKIliii;
® COCTaBJeH »JJEKTPOHHBIN OallaHC, YyKa3aHbl OKHCIHTEIb U
BOCCTAHOBHTEIh
IIpaBiuibHO 3amiicad OIMH 3JIEMEHT OTBETA 1
Bce 31eMeHTEl 0TBETA 3aicaHbl HEBEPHO 0

Maxcumanshotii oann




OueHuBaHue 3apnaHua 30

CXxeMbl oKucnumernbHQ-80ccmaHo8UMerbHbIX peakyuu ¢ yyacmuem

1) KMnO, + Na,SO; + KOH — K,MnO, + Na,SO, + H,O
2) KMnO, + Na,S0O; + H,O — MnO, + Na,SO, + KOH
3) KMnO, + H,0, —» MnO, + O, + KOH + H,0O

4) H,0, + Na,SO; — Na,SO, + H,0

BHumaHuUe Ha coomeemcmeue omeema 3K3aMeHyeMo20
ycrioguro 3adaHus!

Ycnosuro 3adaHusi— U3MeHeHue ysema pacmeopa, ocadoK Uu 2a3
He 8bIOesIANCS - COoMmeemcmeyem moJibKO ypasHeHue peakuyuu 1.




3apgaHue 30

MeTtoguyeckue matepuanbl Ana npeacenarenen u yneHos PIK no nposepke
BbINONHEHUA 3afaHuK ¢ pasBepHyTbIM oTBeToM EI'3 2019

. HpoBepB:a 11 OIICHIBAaHlE¢ BBLIIIOJIHEHUS 3aJaHHIl C Pa3BCPHYTBIM OTBCTOM OCYIICCTBIIACTCA
TOJIBKO HYTéM He3aBHCHMOII SKCIICPTHU3EI Ha OCHOBC MCTOMA ITO3JIEMCHTHOI'O aHAlIli34 OTBCTOB
IK3aMCHYCMBIX.

. KPI'ITepHeM OOCHUBAHIIA BBIIIOTHCHITA 3aJaHITA MCTOAOM IIO3JICMCHTHOI'O dHAJII3a ABIIACTCA
YCTAHOBJICHHUC HATIMYIIA B OTBCTAX 5K3dMCHYCMBIX 3JICMCHTOB OTBCTA, 0003HAUYEHHBIX B KPHUTCPIAX
OLICHIBAHIA 3aJaHIIA. I[OJI}KHEI OBITH IIPMHATA M OIICHEHA IK0asg MOIEIL OTBETA. IIPEII0KEHHAA
IK3AMCHYEMBIM, €©CJIH OHAd HE NCKAKACT CYTH XHIMHIYeCKOH COCTaBIAIONIe YCIIOBHA 3aJaHITA.

« Kputepum oueHMBaHUA BbINOMNHEHUS 3aaHuiA crneayet
paccMmaTtpuBaTtb NMPUMEHUTENBHO K BapuaHTy OTBETA,
NpeasoXKeHHOMY 3K3aMeHYEeMbIM.

 Ecnun B oTBeTE K AaHHOMY 3aaHUIO 6y,El,yT npuBeOeEHbl YpaBHEHUA
HECKOJ1bKUX peaKLlMIZ, TO NMPOBEPAETCA TOJIbKO NMEPBOE U3 HUX.




3apgaHue 30

JkcnepTy He0OXo0AMMO B NEPBYIO o4epenb COCpPeaoTOMUTb BHUMAHME
Ha Tex BeayLMX YMEeHUsIX, KOTopble MO CBOEW cyTh obecne4ymBatoTt
yCMeLIHOE BbINONTHEHWE 3aaHus.

3agaHunsa 30 opMeHTMpOoBaHbl Ha NPOBEPKY CrieayWwmX YMEeHUHN:

e onpenendTb cteneHb OKNCIeHnNAa XUMNYECKNX ArnemMeHToB, OKUCJTNTESTb
N BOCCTAaHOBUTEIb,

* MPOrHO3MPOBaTb NPOAYKTblI OKUCINTENLHO-BOCCTAHOBUTENbHbIX
peakuumn, B TOM YUCIIE C YYETOM XapaKkTepa cpeabl (KNCIOoN, LLIeNTOYHOMW,
HenTpanbHOW), KOHLLEHTPpALNKX peareHToB;

* COCTaBNATb YpaBHEHNA OKUCITUTESTbHO-BOCCTAHOBUTESJ1bHbIX peaKLlMVI;

* COCTaBNSATb ANIEKTPOHHLIN BarnaHc, Ha ero OCHOBE pacCcTaBMATb
KO3(PPULMEHTLI B YpaBHEHUSAX peaKLun.



3apaHue 30

[1pn npoBepke 3agaHnsa 30 BbIAENAOT crieqyoLlme afieMeHTb
oTBeTAa:

* BbIOpaHbl BELLECTBa, KOTOPble ABMATCS OKUCITUTENEM U
BOCCTAHOBUTENEM, U 3aNncaHO MONEKYNspHOe ypaBHEHUE
OKUCNUTENbHO-BOCCTAHOBUTENBHOW peakumm (C y4ETOM BCEX
[OaHHbIX YCITOBUS 3a4aHus);

* COCTaBIEH 3IEKTPOHHbIN HanaHc peakuun, yKasaHbl
OKUCINUTENb U BOCCTAHOBUTENbD.



3aaaHue 30

PekomeHOauuu rno oueHuUs8aHuro omaoesribHbIX 3/1eMEeHMo8
omeema u peweHUr 803MOXHbIX rpobriem rnpu oyeHUsaHUU
(«namsimka aKkcriepmay).

*B KQ4eCTBE UCXOAHbIX BELWECTB (OKUCINTENS U
BOCCTaAHOBUTESSA) MOryT ObITb NCMOMNb30BaHbl TOMbKO BELLECTBA
13 NPeasioXXeHHOro crmcka (Boga UCrnosib3yeTcya B Ka4yecTBe
cpenbl NPOTEKAHUA peaKkunn);

*peakLnnN PasnoXXeHUA CIOXHbIX BELLECTB HE MOryT ObITb
NPUHATLI B KAYECTBE BEPHOro OTBETA, TaK KaK Mo YCroBUIO
3agaHnsa TpebyeTcs BblOpaTh «BeLWlecTBa, Mexay

KOTOPbIMU. ...»)

* peakuum OncrnponopLumoHMpPOBaAHNA, KOTOPLIE NPOTEKAIOT C
y4yacTuem cpenbl (pacTteopa LENoYM Unu KNCNoThbl), OOIMKHbI
NPUHMMATBLCS KakK BO3MOXHbIN BapuaHT OTBETA.



3apgaHue 30

Cmaeumcs 1 6ann 3a anneMeHm 2 omeema rnpu ycsioeuu, ecsiu:

*NpaBUITbHO YKa3aHbl CTEMEHU OKUCIEHNS SrTIEMEHTA-OKUCTIUTENS U
arneMeHTa-BOCCTaHOBUTENS, y4aCTBYHOLLUX B MPOLIECCaX OKUCIIEHUS U
BOCCTaHOBINEHUS, YKa3aHbl (3Hakamu + U —) NpoLLeCcChbl NPUHATUSA U OTAAYU
SMNEKTPOHOB;

*3M1EKTPOHHbIN BanaHc MOXHO CYUTaTb COCTaABNEHHbLIM BEPHO B Clyyae,
ecnu nbbiMm cnocobom byaeT nokasaHo, YTO YNCITIO OTAAHHbIX
BOCCTAHOBUTENEM 3M1EKTPOHOB, PAaBHO YNCITY SNEKTPOHOB, NPUHUMAEMBbIX
OKUCNUTENEM: 3TO MOTYT BbITb KO3(PPULMEHTLI B YpaBHEHUM peakumu;
MOTYT ObITb YKa3aHbl MHOXUTENN 3@ BEPTUKANTbHOW YEPTOWN; MOXET
NPUCYTCTBOBATbL CIIOBECHAS 3aMNCb O YMCIEe OTAAHHbIX U NPUCOEANHEHHbIX
SNEKTPOHOB; MOXET ObITb MCNOMb30BaH METOA Nonypeakunm (3NEeKTPOHHO-
NOHHbIV BanaHc);

*yKa3aH OKUCNUTENb U BOCCTaHOBUTENb (ae ogHoun bykeon («B» n «Oy»)



3anucbk 3neKmpoHHo20 banaHca

Honycmumbi 2Cr6+ 66 > 2Cr*3 | 1

3anucu: )
2Br1-2é - Br, 3
unu

Crtt+3e>Cr3 | 1

Br-é&-> Bro 2 Konuvyecmeo
MPUHSMbIX U
unu O0MOaHHbIX
2Cr¢+6€ > 2Crt3| 1 3/1EKMPOHO8
_ Moxxem 6bimb
2Br-2é->2Br | 3 yKazaHo Had
cmpersikou.

(3anucb cmerneHu okucrieHus «-» dorycmuma)

Hedonycmuma 3anuchk:

+6
Cr,+ 6€ — 2Cr*3



O603HayYeHUe cmerieHU OKUcJieHuUs1

Takue ob0o3HaueHna cteneHem okmcneHnsa kak N>+ n N4+
(cHavana undpa, 3ateM 3HaK) CYNTAIOTCSH HEBEPHLIMM.

NckntoyeHune: y 0oqHOaTOMHbIX MOHOB CTEMEHb OKUCINEHNS paBHa
3apsaay MoHa, No3TOMY TaKyto Kak 3anucb Kak

Mg?* + 2e = Mg® cnenyet cunTatb BEPHOM (MOXKHO
paccMaTtpuBaTbh KaK arieMeHT 3JTIEKTPOHHO-MOHHOIo 6banaHca);

T WIGITAY U JIUWIITEN » AN IENDTMU WM GRPUNTIS IDTomuy manre Ll TS DR L P SR USRI T O AW

¢ ut
2 L UM S0, G (S0u), + 0, v YU+ 2 M0

R 1e = 6 G -t

1 6ann, BEpHO COCTaBMNEHO YpaBHEHME peakLuu, 3anuchb
3NeKTPOHHOro GanaHca COAEPXKUT OLLIMOKK



3apaHue 30

8 c/ly4ae ripobrieMHbIX cumyauyud.
 CTeNeHb OKNCeHna 0 MOXET HE YKa3sblBaTbCS 3K3aMEHYEMbIM;
* €CIN CTENEHb OKUCIIEHUA He yKa3aHa, TO cuyuTtatb e€ pasHoun O;

* cYyMTaTh BEpPHbIMKU 3anucu, nogodbHble cneaywmm «Cli», «Cly |
«2Cr3*», «Cr*6y», KkoTOpble 9K3aMeHYyeMbIli UCNOMNb30Ban Npu ykasaHum
CTENEHUN OKUCIIEHUS;

* CYMTaATb HEBEPHbLIMU 3anncu, nogobHble cneaytowM «N,3», «Cry°*y
(Mnn «N,=3» «Cr,*0»);

*HarIM4YMe B OTBETE 9K3aMEHYEMOro 83alUMOUCKITHYarWUX CyxXo0eHuU
nnn obo3Ha4YeHnn cneayeT paccMmaTrpuBaTtb Kak dakT
HeCOPMNPOBAHHOCTN YMEHUA NPUMEHATL OaHHbIE 3HaHUS (HanpuMmep,
3HaAKN «+» N «—» B 3annUcu 3NIEKTPOHHOro banaHca He COOTBETCTBYHOT
npupoae OKUCIINTENS UM BOCCTAaHOBUTENSA).



3aaaHue 30

[TpumedaHue 1: Ecnn gonyuieHsl rpybble ownbku B cocTaBneHum
ypaBHEHUSA peakLunm:

* NCrNoJib30BaHbl BEWECTBA HE U3 MPEAJTOXKEHHOIO NEPEHHA,

* NpeasioxXeHHoe ypaBHEHNE HE COOTBETCTBYET YCITOBUKO 3a1laHNA ,

* HapyuweHa noruka OBP , To BTOpOW 3rneMeHT OTBeTa (ATIEKTPOHHbIN
barnaHc) He paccMaTpuBaEeTCs U HE OLLEHMBAETCA, Hanpumep:

T

wreet Lo Cyeons) —2 Cly + Mgy Gy + SO7 + 24, O

[MpumeyaHue 2: BTOpon anNeMeHT OTBETA (3MEKTPOHHLIN BanaHc)
paccMaTpuBaeTCA N OLLEHNBAETCHA ECINN:

* MEPBbIN 3NIEMEHT OTBETA OLeHeH 1 6annowm;

* NEPBbIN ANEMEHT OTBETA HE MOXET ObITb OLEeHEH 1 Bannom ns3-3a
He3Ha4YnUTENbHbIX OLLMOOK, TakMUX Kak nponyck 1-2 koadpdununeHToB



3apgaHue 30

lMpodykmbil OBP dosmKkHbI 6bimb 8bI6paHbl € y4emom
ceolucme sa)XxHeuwux okucnumeneu u
goccmaHoeseumersneu

BaxHeunwune okmcnutenu:
O,, Cl,, Br,, HNO3, H,S0O,(koHu.), KMnO,, MnO,, K,Cr,0O-,
K,CrQ,, KCIO, KCIO,, H,0,, (SO,, coeaunHeHusa Fe(lll))

BakHeunwmne BoCcCTaHOBUTENMN:
metannbl, H,, C, CO, cynbdunabl, nognasl, bpommasl,
a Takke H,S, HI, HBr, HCI, NH;, PH,;

HUTPUTbLI, CynbnTbl, SO,, coeanHenuna Fe(ll), Cr(ll), Cr(lll),
Cu(l), (H,0,)



3apaHue 30
[Tpumepbl peakuun ¢ ydactunem HNO;:
Cu + 4HNO; gy — Cu(NO3), + 2NO, + 2H,0,

3Cu + 8HNO; uasg) — 3CU(NO3), + 2NO + 4H,0,
4Mg + 10HNO; ouers pass) — 4Mg(NO3), + NHNO; + 3H,0.

KOHL[GHTDHDOBHHHE]H HI\IO:g OKMCIIACT HEMETAIIIIEI O BEICIIIX KICIIOT:
S + 6HNOj3 oy — H2SO4 + 6NO, + 2H,0; »
P+ SI_H\TOg(m) — H3PO4 + SNOg + Hgo, * k
C + 4HNOs oy — CO, + 4NO, + 2H,0:

CuS + 8HNO; gy — CuSOy + 8NO, + 4H,0;
MOKHO TaK.
CuS + 10HNO; geomy — CuNO;3), + H,SO, + SNO, + 4H,0.

* lonyckaetcd 3annucb NO B kKadecTBe npogykra socctaHoBneHna HNO;,
Npu OKMCreHnn cynbdnaos BO3MOXHO 0Opa3oBaHme cepbl M AnoKcmnaa
cepbl.

# + OHaKO, NPV HanMYnumn B3anMOUCKITIOYAIOLLIMX 3anucei, Hanpumep,
Zn + 4HNO4(pas6.) = Zn(NO,), + 2NO, + 2H,0,
ypaBHeEHME peakLun CYMTAETCs COCTaBNEeHbIM HEBEPHO.
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[Tpumepbl peakumn ¢ ydactuem H,SO, (KOHLU.):

[Iame BCCIO IIPOAYKTOM BOCCTAHOBIICHITA cepHoﬁ KIHCIIOTHI ABIIACTCA SOE

2H,SOykommy) + € — CO, + 250, + 2H,0;,

2FeO + 4HZSO4(E.DHI.1) — FCZ(SO4)3 + SOZ + 4HZO

[Tpy “CNoNb30BaHUM CUNMbHbLIX BOCCTaHOBUTENEN (aKTUBHbIX
MeTannos, noanaos) BO3MOXHa 3annucb S n H,S B kadecTse
NpoaykToB BoccTaHoBneHnsa H,S0O,,

Ecnu nogpasymeBaeTtcs, UTO cepHast KUCnoTa B3ATa B U3ObITKE,
BO3MOXXHa 3anucb rmapocynbdaToB B Ka4eCTBe MPOaYKTOB,
Hanpumep:

8Nal + 9H,SO, =41, + H,S + 8NaHSO, + 4 H,0O

[Npn HanNMuYMM B3aMMOUCKIIIOYAOLWKMX 3anncen, Hanpumenp,
47Zn + 5H,S0,(pa36.) =4ZnS0O, + H,S + 4H,0,
ypaBHeHMEe peakunn CYNTAETCH CoCTaBneHbIM HEBEPHO.
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[Tpumepsbl peakuun ¢ ydactnem KMnO,u MnO.,:

KUCNOTHaSA
cpeana

+ Hg —» IVIn2+

+7 5 +4
KMHO4 HelTpanbHas | 3o — 5 Mn02

cpena
\ y
lenouHas o — K2MHO4

cpena

2KMnO, + 5KNO, + 3H,S0, = 2MnS0O, + 5KNO, + K,SO, + 3H,0
2KMnO, + KNO, + 2KOH = 2K,MnO, + KNO, + H,0
2KMnO, + 16 HCI = 2MnCl, + 5Cl, + 2KCI + 8H,0

MnO, 0ObIMHO NCNONbL3YHOT B KNCIOW Cpeae:

MnO, + 2NaBr + 2H,50, = MnSO, + Br, + Na,SO, + 2H,0
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Xpomarthbl U guxpomMaThbl Halle NCNonb3YyT B KUCIIOoM cpeae,
BOCCTaHoOBNeHue npotekaet o coeanHeHunun Cr(lll):

KgCrgO—; =+ 3KN02 + 4HZSO4 - Crg(SO4)3 =+ 3@03 + KgSO4 + 4Hgo

Ba)kHO, 4TOObI NPOAYKTbI peakuum Obinun BeIDpaHbI C Y4ETOM
XxapakTepa cpebl:

2K,CrO, + 3Zn + 8KOH + 8H,0 = 2K,[Cr(OH),] + 3K,[Zn(OH),]

3@02 + chrzo‘y + 4H20 = 3I<N()3 + 2CI'(OH)3 + 2KOH

[Tpy ncnonb3oBaHNU KUCNOPOACOAEPXKALLUUX COeAUHEHNI XNopa B
KayecTBe OKMUCIINnTeNnen atoMbl rarioreHoB BOCCTaHaBNMBAKOTCA A0
YCTOWNYMBOMN CTENEHWN OKMUCTIEHNS -1

5KCIO; + 6P = 5KCI + 3P,0s;
Cr,0; + 3KCIO + 4KOH = 2K,CrO,4 + 3KCl1 + 2H,0.
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O saxkHelilwux soccmaHogsuUMessx U rnpodyKkmax Ux OKUCIIeHUS:

CroXHble BelleCcTBa, coaepkallue atTomM B HU3LLEN
cteneHu okucnenma: HI, Kl, H,S, Na,S, NH;, PH; u 1.0

Kak npaBuno obpaasytotcs criegytoime npogyKTbl UX OKUCTIEHNS:
211-2e —> 1,

2Br!-2e — Br,

2ClI1-2e — Cl,

S2-2e — SO (mpu ncronp30BaHMY CHITBHBIX okucanTeneii (KMnO,,
K,CrO,, HNO; nonycruma 3anucs H,SO,, cynsdaros, SO,)

NH3_) N2
PH3 — PO43- (H3PO4, K3PO4)
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CnoxHble BelwlecTBa, cogepXalime KaTUOHbI MeTasnnoB, 3apsi KOTOPbIX
MOXXET BOo3pacTu, Hanpumep, Fe?*, coegnHenns meau(l), coegnHeHmns
xpoma(lll):

2Cr(OH), + 3H,0, + 4KOH = 2K,CrO, + 8H,0;
6FeSO, + K,Cr,0, + 7H,SO, = 3Fe,(SO,), + Cr,(SO,), + K,SO, + 7H,0

CynbduTbl, HUTPUTBI:

KNO, + Br, +2KOH = KNO, + 2KBr + H,O:
Na,SO, + Cl, +H,0 = Na,SO, + 2HCI.

[Mpumep ypaBHEHUS, NPEONOXEHHOMO y4YaLUMMCS:
KNO, + H,SO, = KNO, + SO, + H,0
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[na BoinonHeHust 3agaHnn 30, 31 ncnonb3ymnte cneayowmnn nepevyeHb BELLECTB:
cynbua cepebpa(l), azotHas KucnoTa, NepMaHraHar Kanus, cynbgar aMmMoHus,
auerar cTpoHuma, Hutpart xenesa(lll). Jonyctmmo ncnonb3oBaHne BOOAHbLIX
pacTBOPOB BELLECTB.

3 npennoXXeHHOro nepeyHs BbIOepuTe BeLlecTBa, OKUCNUTENbHO-
BOCCTaHOBUTENbHAas peakumnsa Mexay KOTOpbIMU COMPOBOXXAAETCS BblAENEHNEM
Byporo raza. ObpasoBaHusi NPOCTOro BELLECTBA B X0O4e AaHHOW peakumn He
nponcxogut. 3anuunte ypaBHEHME TOMNbKO OQHOMN U3 BO3MOXHbIX OKUCITUTENBHO-

BOCCTAHOBUTESIbHbIX peaKLlMVI. CocTaBbTe C-)J'IeKTpOHHbIﬁ banaHc, YKaXuUte
OKUcInnmTternb n BOCCTaHOBUTEIb.

BapHaHT OTBCTA.
Ag>S + 10HNO; = 2AgNO; + H,SO4 + 8NO, + 4H,0
8§ [ N®+é&—N™
1 |S?-8— S
AB3OT B CTEeIIeHU OKHUCIIeHHU +3 (I{JIH d30THaA KHCJIDTH,) ABIIHCTCH OKHMCIHTCIICM.

Cepa B cTeneHu oKucIeHAs —2 (Wi cyab(ua cepedpa) SBiseTcs
BOCCTAHOBHTEIIEM
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NMpumep 1a

yo.  Ag,S + BHNO, — Mg, SO, + £AD, + hHy0

S 2—5’@ T OKUC et e

/\/+§+ lz - /\/“’ 1 boceratolienye
Ckacaurens : HNO,
Poceraronurers:  Ag, S

Aicnonb3oBaHbl BeLLeCcTBa U3 NPEaSsIOKEHHOro nepeyHs.

[TpnBeOeHHoe ypaBHEHNE COOTBETCTBYET YCrOBUIO 3adaHuns (bypbin ras,
NPOCTOE BELLECTBO HE 0DpasyeTcs).

dopmynbl BCeEX BeLLeCTB 3anncaHbl BEPHO, KO PULMEHTDI
paccTaBlieHbl BEPHO.

1 6ann

ONEeKTPOHHbIN HanaHc cocTaBneH (NOYTN) BEPHO, OKUCIIUTENb U
BOCCTAHOBUTENb YKa3aHbl.

OueHka: 2 banna
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Npumep 16

30 #g,, $ dﬁ/wa ~>hg M3 ¢ S UMk b
&ﬁ%£—$5° {4 ©O-uue
S w7 0 boe- nu
fﬁfaﬁ’ cefie & ¢ 0 8 Tbnaemed bpeermdnd Eumenes
€ WAy agol £ e-O tS Jlnetedr1td  Qpienumenets

icnonb3oBaHbl BellecTBa u3 NpensioxXeHHOro nepeYyH4d.

[MpnBeneHHOe ypaBHEHME He COOTBETCTBYET YCIOBUKO 3agaHN4
(obpa3oBanocb NPOCTOE BELLECTBO).
BTopon anemMeHT oTBETa HE NPOBEPHAETCS N HE OLIEHUBAETCH.

OueHka: 0 6bannos
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NMpumep 1B

50) (NHw),zSOw » HNDs = HaSOu+ N0+ HO
N* -he = N | (WHy); 50w N - Boceravecurens

N+Y+ he -~ N+'J 4 HNOs (N”) - DULCAWTeAD

icnonb3oBaHbl BellecTBa u3 NpensioxXeHHOro nepeYyH4d.

[MpnBeaeHHOE ypaBHEHNE HE COOTBETCTBYET YCMOBUIO 3adaHns (Gypbin
ras).
BTopon anemMeHT oTBETa HE NPOBEPHAETCS N HE OLIEHUBAETCH.

OueHka: 0 6bannos
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NMpumep 1r
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/\/”P--W-L-,—e’?A/-‘kL1 4 Hhxoj O I bALALely

ichnonb3oBaHbI BewlecTBa u3 NpPensiIoxXeHHOIro nepeyH4d.
npl/IBe,El,eHHOG YpaBHEHME COOTBETCTBYET YCJIOBUIO 3aJaHUA.

dopmyrbl BCeEX BELLECTB 3anmncaHbl BEPHO, KOIMMDULIMEHTbI
paccTaBreHbl BEPHO.

ONEeKTPOHHbIN HBanaHc cocTaBneH (NOYTU) BEPHO, OKUCINTEND U
BOCCTAHOBUTENb YKa3aHbl.

OueHka: 2 banna



3apaHue 30

2.
Ev%nnﬂ,, (lee — {:'E; r RCE reMnlly, + Hy D,
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206 -2 — fff; ! 5 / Gt el peiry .
Ma" (e dtnl,) - chuwearesecs.
L™ (HeY - boeeranclisene.

Bt
2R Mnl, +1cHEL = 55U, + 2R #2008, + & H O

YpaBHeHWEe peakLum COCTaBNEeHO BEPHO, 3amninchb
SNEKTPOHHOro GanaHca CoOepPXXUT OLUNOKY.

OueHka: 1 6ann.
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[MponyLieH KoadPuUMeHT nepen popmMyron CEPHOU KUCHOTHI.

| DNeKTpoHHbIN HanaHc 3anMcaH BEPHO — BTOPOU NEMEHT OTBETA
OLleHMBaETCs ogHMM Bansiom .

OueHka: 1 6ann.
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>0 te -2 | 4 -2

16 -1 C 41 =1 4 41 =1 4
(?;)fcé’-'?_ (SO)» +3Pry M6NQOH =2 2 My Cr D 4 GAABY + 34, SO
+ LDt

ORLL Ee Lttt lt P
Pr. +2E = 2P 3
Bocerpuseobeerecte.

3) Crg*( Cra($04)») - boce pemnobeciece
Br. (Prs) - orececeencense

OueHka: 1 6ann, BEpHO COCTaBEHO ypaBHEHNE
peakunn, 3anmcb aNeKTPOHHOro 6anaHca
COOEPXUT OLLIMOKY
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OueHka: 0 6bannos

He paccTtaBneHbl KO3dPUUMEHTLI B YpaBHEHUN peaKkumn; BTOPOM
9NeMEHT OTBeTa He paccMaTpuBaeTcs
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[MepeyeHb BeLeCTB: nogua Kanus, cepHas Kucnorta, rmapokcua
antoMnHus, okeng mapradua(lV), HuTpaT MmarHms, rmapokcua Kanus.
Peakumnsa npotekaeT ¢ o6pa3oBaHMEM HEPACTBOPMMOTO BELLIECTBA.

/|

—~ 7 =
AL + MYy + .54, AAnl +* L L5 |
A AL |
o+ 24
Q/L/ﬂ/ + e * JSn A oL—46
M > I, ([ { beews

OueHka: 0 bannos.

INlornka OBP He HapylleHa, HO npu BblIbOpe NpoaykTa He y4TeH
xapaktep cpeabl (MnO). 3anncb anNekTpoHHOro 6anaHca coaepXXuT
OLLIMOKY.
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[lepeyeHb BELLECTB: noaua Kanusi, cepHas Kucrnorta, guxpomar Kanus,
rmapokcma antoMuHns, okena mapradua(lVv), HuTpaT marHums.
[Mponcxoant obpasoBaHne NPOCTOro BeLecTsa n HabntogaeTcs
BblOeneHne rasa.

yKT+3H,80, — T,+ S0, +2k 50, tIH:0

ZIJ—ZZ\—;»—IZ 1{

+b +4
S +22 = 4

KT- boccranobureds , M50, ~ Outtecity ecté

OueHka: 2 banna
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YaBoeHbl Koado(puUneHTbl B ypaBHeHUM peakuun. OgHako OCHOBaHUM Ons
CHWKEHUSI OLEHKWN HET.

OueHka: 2 banna



3apnaHuve 31

Jna BemmonHeHns 3aganuii 30, 31 ucenoae3yiiTe caeayoOnyii epedeHsb BeIecTB:

nepMaHraHaT Kaluusa, THApOKapOOHAT HATpHA, cyIb(HT HaTpHA, cynabdar GapHsi,
HAPOKCHA KaaHsd, IepoKcH Boaopozaa. J[oIycTHMO HCIIOIb30BaHHE BOIHBIX
PacTBOPOB BellleCTB.

1z IMPEUIOKCHHOI'O IIEPEYHA BEIIECTB BLIGE[JHTE KHCIYIO COIIbF H BEIIECTBO,
KOTOpOE BCTYIIAeT C ATOH KHCJIOH COJIBIO B PEAKIIHIO HOHHOI'O oOMeHa. 3anuImHTe

MOJIEKYIISIPHOE, IIOJIHOE H COKpAaIll€HHOe HOHHOE YPaBHEHHA PEAaKIHH ¢ YyJacTHEM
BI:IGPHHHI:D{ BEIIECTB.

Conep:kaHue BEPHOI0 OTBeTA H YKA3aAHHSA 110 OIeHHBAHHIO bamwisl
(momyckaroTcda HHEIE (DOPMYIHPOEKH OTBETA, He HCKaKaIOITHE €r0 CMEBICTA)
BapunanT oTBeTa:

2NaHCOs; + 2KOH = Na,CO; + K;COs + 2H,0

2Na* + 2HCO;5™ + 2K™ + 20H™ = 2Na* + 2K™ + 2COs* + 2H.0
HCOs;~ + OH = COs* + H;0

OTBeT NpaBHIBHBIH H MOIHEIH, COASP/KHT ClIeIVIONIHEe 3JIeMEeHTEI: 2

. Bblﬁpa]-ll:l BeliecTea, H 3allHCaHO MOIEKYIApHOE YpaBHEHHE
PeaKIiiii HOHHOI'O DﬁMEHa;

® 3AllHCAHEI IIOJTHOE H CDKpﬂlTJ',EHHDE HOHHOE YpaBHECHHA pEEI.ELI.[Hﬂ
HpaBH.]IBHD 3dallHCaH OJHH 3JISMEHT OTBeTa 1
Bce siiemeHTEI OTBeTa 3alTHCAHEI HEBEPHO

=

Maxcunviansuoiit 6t 2




3anaHue 31

MoHHbIe ypasHeHUS peaKuuu OTpaXarT CYyTb TEX NU3BMEHEHUN, KOTOPbLIE
NPOUCXOOAT NPU B3aUMOAENCTBNN BELLLECTB — SNEKTPOSINTOB

Peakuuu e pacmeopax ariekmposiumos udym ripakmudyecku 00 KOHUAa 8
mMoMm crly4ae, eCrin NPONCX0aUT CBA3bIBAHME UCXOOHbLIX MOHOB C
obpa3oBaHNEM:

— cnaboro anekTponuTa,

— ocagKka MmanopacTBOPUMOro BELLECTBA,

— razoobpasHoro npoaykKTa.

B uoHHOM ypasHeHUU peakyuu XOpoLLIO PacTBOPUMbIE CUTbHbIE
QNEeKTPONUTbI 3anncbiBatoT B BUAE COOTBETCTBYOLLMX MOHOB, a
cnabble 3NeKTponnUTbl, HepacTBOPUMbIE BeLLecTBa U rasbl — B
MOneKynspHOM BUAE.

B cokpawéHHOM MOHHOM ypaBHEeHUU APOOHbIe UIN YABOEHHbIe
KoaddpunuUneHTbI He 4ONYCKAKTCA.




3anaHue 31

CTeneHb anccoumaumnm cnabblx 3NeKTPorMToB B
pa3baBrieHHbIX BOOHbIX pacTBOpax He
npesbIWaerT, kak npasuno, 10-20%, Hanpumep:

Caaoblid o, %
ICKTPOJIUT (C=0,1M)
H,SO, 20

HF

HNO,

NH;-H,0O 1,4
CH,;COOH 1,4
H,CO, 0.2
H,S 0,07




3anaHue 31

B kayecTBe NCXOOHbIX BELLECTB JOKHbI ObITb BbiOpaHbI
pacTBOpPMMbIE B BOAE CONW (MCKMNOYEHNE — B3auMOoaencTeme
HepacTBOPUMbIX KapboHATOB C KUCIIOTaMMu).

Mpumep 9

jj 130906‘-‘ ZZW; A/LS&Q“’ gq@M/zJ
Bac0, « 2K AOH " > g7 SO, <« balih )

BoSO. ¢+ al0H~ = LalH), 4« SO,

OueHka: 0 bannos
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Peakuunm obpasoBaHUs rmapOKCOKOMIMIEKCOB MNPy B3aMMOOENCTBUN
PACTBOPOB LLEOYEN N paCTBOPUMbIX COMEU LIMHKA U artoMUHUA
TaKXXe MOXXHO OTHECTU K peaKkumnsiM NOHHOro obmeHa:

ZnSO, + 4NaOH = Na,[Zn(OH),] + Na,SO,

Zn2* + SO,2 + 4Na* + 40H- = 2Na* + [Zn(OH),]% + 2Na* + SO,2

Zn%*+ 40H- = [Zn(OH),)*
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Hekomopsbie ocobble criydau

| B cnyyae H,SO, BO3MOXHbI 3anncu

kKak 2H* + SO, , Taku H* n HSO,

I B cnyyae H3PO, BO3MOXHbI 3anuncu

kak H* + H,PO, , Takn H;PO,

Kucnble conv AnccounmpyroT CTyneH4arTo, Hanpumep:
NaHSO; — Na*+ HSO;~ (nepBas cTyneHb);
HSO;™ s H* + SO;2~  (BTOpas CTyneHb).

B noHHOM ypaBHEHUN UCTONb3yeTCA 3anncu Tmna

Na* + HSO3~

| B cnyyae rugpocynbgaroB BO3MOXHbI 3annucu tuna

kak Nat + H* + SO,2, Takn Na* n HSO,

| Tlpn B3anmogencTemm conem ammMOoOHUS CO LieriodamMuy gOonyCTUMbI 3anncu
NH;-H,O, NH; + H,O (HexxenatenbHo, Ho noka MoXxHo NH,OH)



3aaaHuve 31

NMpumep 10

Ons BbinonHeHus 3aganHuii 30, 31 ncnonb3yiTe cneayowmii NnepedyeHb BELECTB:
cynbdua cepebpa(l), asoTHas KMcnoTa, nepMaHraHar Kanus, cynbdgar aMMOoHUs,

auerar cTpoHuma, Hutpart xenesa(lll). Jonyctmmo ncnonb3oBaHne BOOAHbLIX
pacTBOPOB BELLECTB.

3 npennoXxeHHOro nepeyHsa BblibepuTe ABa BeLLeCTBa, peakuns MoHHoro obmeHa
MeXay KOTOpbIMW CONPOBOXOaeTcs obpa3oBaHneM ocafka. 3anuuunTe
MONeKYNsapHoe, MofHOe U COKpaLEHHOEe MOHHOE YpaBHEHUS TOSMbKO OO4HOM U3
BO3MOXHbIX peaKkuui.

0. (CHyCo0), S+ (MHQ), SO — 20k, COOMMy + S-S0,
200, €00+ S+ oMM, + SQT - ACHC0 < UM, +
-+ gﬂg(Qq

gr“ + 50:- — G S0,

OueHka: 2 banna
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Mpumep 11

V(o) g (M) 36—
—e Jh-eZ owry + 3G, _
Z%ﬁcfg R e 2/{//{‘; F jﬁ:-——",ZC/{—C{; %Z/V//yf

S)r% f—ﬁtﬂ;- —‘fﬂfﬂy
) B OueHka: 2 6anna
NMpumep 12

B (), T & WD, —= SO ¢ Sonaeon
\~ 24 \x \ - 24 A\~
2A0N0 + S+ BR 21D, —= Sr x N, > 2L, ID0W
QALSQD’D\”-* \_\\* — Q)«\%tm\\

OueHka: 0 6bannos
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NMpumep 13

K HCO,* KO —> (£ CE,* 1,0

- ~ Vi o
[ HC Oy + 1K = Ot — Ik + CO =R

//{C%—:f‘ Oy —2CEO,; o &

OueHka: 1 6bann
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NMpumep 14

if’ Lj_rﬁ'lﬂ!* *mg"&, - k—q,i‘ﬂ,r “']Lt’ ?"-05'
E
l

5 A LR VAR SR %W HLS«E*!.

5"0?'1]1' " ‘l‘ﬁp"ﬂ.’:

HeBepHoe 0603HavYeHne 3apsaa noHa.

OueHka: 1 6ann
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NMpumep 15

V34 | I
K, S0« + A (05 = Oty ($0u)s + €100

CH” w350, + dGlonhs — A4 "+ 2300 "« sa0
CH T 40 r0n)s — L0527 + ¢ 10

OueHka: 1 6ann

B cokpauwieHHOM UOHHOM ypasHeHUU yOBOEHHbIE
KoaghbuyueHmsl He doryckaromcs!
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NMpumep 16

,5') .f/;f’rs./f ﬁjﬁ@ = W + rf?’_x?c?;
PH T MO ARG L = P 2 EET+ KPP,

IH <+ SO = K0 A

OueHka: 2 banna



bnarogapum 3a BHUMaHue!



