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Enunnblii rocynapcrBennblii 3x3amen mno XUMHUU

IHosicHeHMs1 K 1IeMOHCTPALIMOHHOMY BAPMAHTY KOHTPOJIBHBIX
H3MEPHUTEIbHBIX MATEPHAJIOB €IMHOI0 rOCyJ1apCTBEHHOI0 JK3aMeHa
2021 roga no XUMHUU

IIpy o3HaKOMJIEHMHM C JEMOHCTPAlMOHHBIM BapHAaHTOM KOHTPOJBHBIX
n3MepuTenbHbix MatepuasioB (KMM) eauHOro rocynapcTBEHHOTO JK3aMeHa
(EI'D) 2021 r. cnemyer MMeTh B BHIY, YTO 3aJaHUs, BKIIOYEHHBIE B HETO,
HE OTpaXalOT BCEX OJIIEMEHTOB COJCPIKaHUS, KOTOpble OyAyT NpPOBEPATHCS
¢ nomotpto BapuantoB KUM B 2021 1. TlonHbI TepeueHb 3IEMEHTOB, KOTOPbIE
MOTYT KOHTPOJHPOBAaThbCS Ha €IMHOM TOCyAapcTBeHHOM »3k3amene 2021 r.,
MpUBEAEH B KOMU(PHKATOPE DJIEMEHTOB COJCPXKAHUS U TPeOOBAaHWN K YPOBHIO
MOJITOTOBKU BBIMMYCKHUKOB 00Pa30BaTEIbHBIX OpPraHU3alMi IS TPOBEICHUS
€MHOTO rOCYAapCTBEHHOTO 9k3amMena 2021 r. 1o XuMuwu.

B nemoHCTpanMOHHOM BapHaHTe HpeJCTABJEHbl KOHKPETHbIe IPHMepPbI
3aJlaHuii, He WCYEPNbIBAIOIHE BCEro MHOroo0pa3usi  BO3MOKHBIX
¢opmyaMpoBoOK 3aJaHUIl HA KaXKI0H MO3MIMU BAPMAHTA YK3aMeHAIMOHHOI
padoThI.

HasHaueHne NeMOHCTPAIlMOHHOTO BapUaHTa 3aKIIOYaeTCs B TOM, YTOOBI
JaTh BO3MOXKHOCTH JIIOOOMY yudacTHHKY EI'D u mumpokoit oOuiecTBeHHOCTH
COCTaBUTH IpecTaBleHne 0 CTpykType BapuantoB KM, o xonudecTBe 3ananui,
00 ux opme 1 ypoBHE CIIOKHOCTH.

B 1emMoHCTpaUMOHHOM BapUaHTe NpPeICTABJIEHO MO0 HECKOJIbKO
NpUMepPOB 3a/IaHUIl HA HEKOTOpPbIe TMO3HIMU JK3aMEHALMOHHOH pPadoThI.
B peajbHBIX BapHaHTaxX J3K3aMeHANHOHHOI PafoThl Ha KAXKIYI0 MO3HIIUIO
OyaeT MpeaJiosKeHO TOJbKO 0HO 3aJaHHe.

ITpuBenéHHBIE KPUTEPUU OLICHKU BBIIOJIHEHHS 3aJaHUil ¢ pa3BEPHYTHIM
OTBETOM, BKJIIOUEHHBIE B ATOT BapuaHT, JAIOT IMpPEICTaBICHHE O TPeOOBaHHUAX
K TIOJTHOTE ¥ MTPABUIIBHOCTH 3aITUCH Pa3BEPHYTOTO OTBETA.

OTH  CBeleHWs TIO3BOJIAT  BBITYCKHUKAM  BhIpabOTaTh  CTPATETHIO
noxarotoBku k EI'D B 2021 r.
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JdeMoHCTpPAallMOHHBIN BAPHAHT
KOHTPOJILHBIX U3MEPUTEILHBIX MATEPUAJIOB
€JIUHOT0 roCy1apCcTBEHHOr0 3k3amena 2021 roaa
no XUMHUHN

HNHceTpyKkuus no BbINOJIHEHHIO PadoThI
Dk3aMeHanroHHas paboTa COCTOMT M3 JIBYX 4YacTel, BKIIOYAIOMINX B cels
35 3apganuii. Yacte 1 comepxur 29 3amaHuii ¢ KpaTKUM OTBETOM, 4acTh 2
COZEPXHUT 6 3a1aHUi C pa3BEPHYTHIM OTBETOM.
Ha BpInosHeHHE 3K3aMEHAIIMOHHON pabOThI IO XUMHUKM OTBOAMTCA 3,5 yaca
(210 mMuHYT).

OTBeTOM K 3aIaHMIM YacTH | SBISETCSA MOCIIENOBAaTEIbHOCT UMD MITH
guciio. OTBET 3alMMIIMTE 10 NPUBEASHHBIM HIDKE 00paslaM B TOJIE OTBETa
B TEKcTe paboThl, a 3areM T[epeHecuTte B OmaHk orBeroB Ne 1.
MocnenosatenpHoCcTh UG B 3agaHusx 1-26 3anmummure 0e3 IpoOesoB, 3amsIThIX
U IPYTHX JOTOJTHUTEIHHBIX CHMBOJIOB.

Oteer: | 3|H 35

XY
OrtBerT: 4|2 H 2
OrtBeT: 34 . 3 ! Ll

OtBethl K 3amanusiM 30-35 BrirouyaroT B ceOs MoApoOHOE OMUCAHHUE BCETO
XO/la BBINOJHEHWs 3aiaHus. B Omanke oTBeToB No 2 yKakuTe HOMEp 3amaHHs
1 3aITUIINTE €To TOJTHOE PEIICHHE.

Bce Onanku EI'D  3amonHsAwTcs SpKUMH — YE€PHBIMH  YEPHUJIAMHU.
JloIyckaeTcs HCTIONb30BaHUE TEIEBOM MM KAMMUIIPHOI PydYKH.

ITpy BEIMONHEHWW 3aJaHUH MOXKHO ITOJB30BATHCS UYEPHOBHKOM. 3amHCH
B YEPHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX M3MEPUTEIbHBIX MaTEPHAJIOB
He YYUTHIBAKOTCS IPH OLIEHUBAHUH Pa0dOTHI.

IMpn BBImMONHEHNM paboTH wucHons3yiTe [lepmommueckyro cucremy
xuMudeckux anmementoB J[.M. MenaeneeBa, TaOmUIly pacTBOPUMOCTH COJEH,
KUCJIOT U OCHOBaHMUHU B BOJE, NEKTPOXUMHUYECKUH PsiJi HAIPSHKEHUH METaJlIoB.
OTH CONMPOBOIUTENbHBIE MaTEPUAIIBI TIPIIIATAIOTCS K TEKCTY PaOOTHI.

JU1s BBIYMCIIEHUH UCTIONb3YHTE HEMPOrPaMMUPYEMBIH KaIbKyJIATOP.

bannelr, momydeHHele Bamu 3a BBINOTHEHHBIE 3aJaHUS, CYMMHUPYIOTCH.
ITocrapaiiTech BBIMOJHUATL KaK MOXKHO OOJIbIIE 3aJJaHHi U HAOpaTh HauOOJbIICE
KOJIIYECTBO 0aJlIOB.

IMocne 3aBepmieHnst pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKAOE 3allaHHe
B OsaHkax oTBeToB Ne 1 1 Ne 2 GpL 3amucaH 1Mo/ NPaBUIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrs 1

Omeemom k 3a0anuam 1-26 aensemca nociedosamenvrhocms yugp. Omeem
3anuwiume 6 nojle omeema 6 meKcme padomol, a 3amem nepeHecume
6 bBJIAHK OTBETOB Ne¢ 1 cnpasa om nomepa coomeemcmeyouiezo 3a0anus,
Hayunaa c nepeou knemouku. Ilocnedosamenvnocmo yughp 3anucvigaiime oe3
npoodenos, 3anamulx_u_Opy2ux _00noJaHUmMEAbHbIX cumeonos. Kascowtii cumeon
nuwiume 6 0omoebHOU KemouKke 6 COOMeEemcmeul ¢ RPUGEOEHHLIMU 6 ONIaHKe
oopazuyamu. Iughper 6 omeemax na 3aoanun 5, 8, 9, 11, 16, 17, 21-26 mozym
nosmopamaucs.

s BbImomHeHHs 3aAaHui 1-3 HCMONB3YHTE CIEAYIOUMA psll XUMHUYECKHX
9JIEMEHTOB:

1) Si 2)S 3)F 4) Zn 5) Ar
OtBeToM B 3aaHusX 1-3 sBISETCS MOCIENOBATEIBHOCTh HUQD, MOA KOTOPHIMHU
yKa3aHbl XUMUYECKUE YIEMEHTHI B AAHHOM PSILY.

Or[pe/:[eJmTe, aTOMbl KaKHUX M3 YKa3aHHBIX B pAAy 3JICMCHTOB B OCHOBHOM
COCTOSTHUU HE COAEPKAT HECTTAPCHHBIX SJICKTPOHOB.
anumure HOMCpa BLI6paHHI)IX OJICMCHTOB.

OTtBeT:

V3 yka3aHHBIX B PS/Iy XUMHYECKUX 3JIEMEHTOB BHIOCPUTE TPH dJICMEHTA, KOTOPBIC
00pa3yrT OKCHIBI.

Pacrnionoxxute BBIOpaHHBIE DJIEMEHTHl B TOPSJIKE YMEHBIICHUS KHCIOTHBIX
CBOWCTB MX BBICIIIUX OKCHJIOB.

3amumuTe HoMepa BHIOPaHHBIX JICMEHTOB B HY)KHOM MOCJIEIOBATEIBHOCTH.

OrtBerT:

W3 uncrma yka3aHHBIX B psAy SJIEMEHTOB BBIOCpHTE [Ba 3JIEMEHTa, KOTOpBIE
B cOCTaBe 0OPa30BAHHBIX UMM aHHOHOB C 06Ieil (GopMynoii IO,° MOTYT HMETh
OJJMHAKOBYIO CTENEHb OKUCIICHHS.

3anuimuTe HoMepa BHIOPAHHBIX AJIEMEHTOB.

OrTBeT:
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U3 npeninoxkeHHOro mepedHs BEIOEpUTE JBa BEIIECTBA MOJIEKYISIPHOTO CTPOCHUS
C KOBaJIEHTHOW IOJISIPHOM CBS3BIO.

1) Na,SO,
2) HCOOH
3) CH,
4) Ca0
5) Cl

3anuiuTe HoMepa BEIOpAaHHBIX OTBETOB.

OT1BeT:

VYCTaHOBHUTE COOTBETCTBUE MEXKAY KIACCOM/TPYIIIOH HEOPraHMYECKHX BEIICCTB
u  Qopmynoii  BemiecTBa,  SABISIOIIETOCS  MPEICTaBUTEIEM  3TOro(-0i)
KJIacCa/TPyNNbl: K KaXIOW TO3WIMH, O0O03HAuUeHHOW OYyKBOH, moxdepure
COOTBETCTBYIONIYIO O3UIINIO, 0003HAYCHHYO U (POIA.

KIIACC/TPYTIIIIA OOPMVIJIA BEHIECTBA
A) conb 1) CaO,
b) oxcun 2) H;PO,
B) ruppoxcun 3) BaO
4) NH4BrO4

3amumuTe B TAOIHIy BEIOpAaHHBIC IUQPHI ITOJ] COOTBETCTBYIOMIMMH OYKBAMIL.

A|b|B

OrTBeT:

V3 mpemioxKeHHOTO IepedHs BBIOEPHTE [Ba OKCHAA, KOTOpPBHIE PEarHpyroT
C OKCHJIOM HaTpusl, HO He PearupyloT ¢ CEPHOM KHCIOTOM.

1) okcua nuHKa

2) oxcup yraepoga(IV)
3) oxcun azora(l)

4) oKcuJ MarHus

5) oxcug xpoma(VI)

3anuimuTe HoMepa BEIOpAaHHBIX OTBETOB.

OT1BeT:
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Hansl 1Be TpoOupkm ¢ pacTBopoM BemiecTBa X. B omHy m3 Hux mobaBmim
pacTBOp XJOpUIA aTIOMUHMA, IIPU 3TOM Halmoau o0pa3zoBaHue OeI0ro ocaaka.
B npyryrwo npoOupky mnpuinmid pactBop BemiectBa Y. Ilpu 3ToM mpousoruia
XMMHYECKas peakiys, KOTopas He CONPOBOXKAANACH BUIUMBIMHU MPU3HAKAMH.

W3 npennoxeHHOro nepeuHs BblOepuTe BemiecTBa X U Y, KOTOpble MOLYT
BCTYINaTh B ONUCAHHbBIE PEAKLIUH.

1) H,SO,

2) Sr(OH),

3) NH;

4) Zn(NOs),

5) K,CO;

BanuimuTe B TaONMIly HOMEpa BBHIOPAHHBIX BEIIECTB IMOJ COOTBETCTBYIOIIMMH
OykBaMmu.

XY

OTBeT:

NJIN

B oany u3 mpoOUpOK ¢ OCagKOM THIPOKCHIA AIIOMUHMSA 100aBHIM CHIIbHYIO
kucinoty X, a B Jpyrylo — pacTBop BewiectBa Y. B pesynbrare B Kaxmoil us
MpoOUpPOK HAOMIOAaIM pPacTBOpPEeHHE ocaaka. M3 MpeuioKeHHOro MepedHs
BbIOepuTe BemecTBa X U Y, KOTOPBIE MOTYT BCTYNATh B OMMCAHHBIC PEAKIIHH.

1) OGpomMoBOmOpOIHASI KHCIIOTA

2) ruapocynbdu HATPHUS

3) cepoBOAOPOAHAS KHCIOTA

4) TUOPOKCHU KA

5) ruzpar aMmMHaka

3amummTe B TaONUIly HOMepa BBIOPAHHBIX BEIISCTB MOJ| COOTBETCTBYIOIIMMHU
OyKBaMHu.

XY

OrTBeT:
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YcTaHOBHTE COOTBETCTBHE MEXY (DOPMYIIO BElecTBAa U peareHTaMH, ¢ KaKIbIM
13 KOTOPBIX ATO BEIIECTBO MOXET B3aMMOIEHCTBOBATH: K KaXIOH ITO3HIUH,
0003HaueHHOW OyKBOMH, MOAOEPUTE COOTBETCTBYIOILYIO TTO3UINI0, 0003HAUCHHYIO
auppoi.

DOOPMVYIJIA BELHIECTBA PEATEHTBI
A) KOH 1) CO; (p-p), HCI, HNO;
B) SiO, 2) SrCl,, Fe(NOs);, NaOH
B) Na,SiO; 3) Li,CO;, NaOH, HF
I') CaCO; 4) Br, O, H,

5) K;80,, AgNOs;, AICI; (p-p)

3anumuTe B TabIUIy BEIOPaHHBIC IUQPHI MO COOTBETCTBYIOLIMMH OYKBaMH.

A|B|B|T

OrTBeT:

VYcTaHOBUTE COOTBETCTBHE MEXKIY HCXOAHBIMU BELIECTBAMM, BCTYNAIOLIMMU
B PEaKINIo, U HPOTYKTaMH, KOTOPBIE OOPa3ylOTCS MPH B3aWMOAEHCTBHM ITHUX
BEIECTB: K  KaxJoW mo3uiuu, oOo3HaueHHOM  OykBoil, mnoznbepute
COOTBETCTBYIOIIYIO TIO3HIIHIO, 0003HAUCHHYIO ITU(POI.

NCXOOHBIE BEHHIECTBA MMPOAYKTHI PEAKIINN
A) AI(NO;); u NaOH (u36.) 1) Al(OH); u NaNO;
Bb) Cu,O u HNO; (koH11.) 2) Na[AI(OH)4] u NaNO;
B) HBr u MnO, 3) Cu(NOs),, NO,u H,O
I') AI(NO;); (136.) u NaOH 4) Cu(NOs),u H,O
5) MnBr, u H,O
6) MnBr,, Br, m HO

3amumuTe B TAOIHIy BEIOpAaHHBIC IUQPHI O] COOTBETCTBYIONIMMH OyKBAMH.

A/ |B|T

OTBeT:
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3aiaHa cxema MpeBpalicHui BEIIeCTB:
X
CaCO, CaCl, Ca(NO;),
Omnpenennre, KakKKe U3 yKa3aHHBIX BEILECTB SIBJIAIOTCS BeriecTBamMu X U Y.

1) AgNO;
2) AgCl
3) BaCl,
4) HCI
5) Ba(NO;),

3amumuTe B TAONMIly HOMEpa BHIOPAHHBIX BEMIECTB IO COOTBETCTBYIOIIMMHU
OyKBaMH.

Y

XY

OTtBeT:

YcTaHOBUTE COOTBETCTBUE MEXIy (opMyIioil BellecTBa M KJIACCOM/TPYIION
OpPTaHMYECKHX COCAMHEHHH, K KOTOPOMY(-0if) 3TO BemIECTBO NPUHAIIICIKHUT:
K KaXJIOH MOo3ULKU, 00O3HAUeHHOH OyKBOH, Mon0epuTe COOTBETCTBYIOIILYIO
MO3UINI0, 0003HAYCHHYO HU(POH.

O®OPMVJIA BEILLIECTBA KJIACC/TPYIIIA OPTAHMYECKUX
COEIMHEHNIN
ICI) 1) aMHHOKHCIIOTHI
CH,—CH—C 2) BTOPHYHBIE AMHHBI

| “oH
A) NH, 3) TpeTHYHBIC aMUHBI
4) nepBUYHBIC AMUHBI

H
o ()

3ammumuTe B TAOIHIy BEIOpAaHHBIC UQPHI O] COOTBETCTBYIONIMMH OYKBAMH.
A|Bb|B

OTBeT:
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W3 mpeinosKeHHOro IepeuHst BbIOEpUTE [Ba BElIECTBA, KOTOphIE SABISIOTCS
M30MEPAMH YIIIEPOJHOTO CKENETA.

1) srunaunerar

2) OGyTraHOBas KMCIIOTa

3) mudTHIOBBIH 3¢uUp

4) 2-MeTWanponaHoBas KHCJIOTA

5) 2-meTMnOyTaHOBas KMCIOTa

3anummTe HoMepa BEIOPaHHBIX OTBETOB.

OTtBeT:

W3 npensioKeHHOTO MEepevHs BBHIOCPHTE JBa BEIIECTBA, KOTOPBIE PEArHPYIOT
C BOZIOPOJIOM.

1) Oyran

2) un3onpeH

3) LUKJIONpONaH
4) m300yTan

5) rekcaH

3amumuTe HoMepa BEIOPAaHHBIX OTBETOB.

OrtBeT:

V3 mpeanoxeHHOro IiepedHs BBIOEpHTE [Ba BEMIECTBAa, C KOTOPBIMHU
B3aUMOJEHCTBYET KaK 3TaHOJ, TaK U MypaBbUHAs KUCIIOTA.

1) NaOH (p-p)

2) H,

3) AgO (NH3p-p)
4) 0O,

5) Na

3anuiuTe HoMepa BEIOPAHHBIX OTBETOB.

OrtBeT:

© 2021 denepanbhas ciyxba 10 Haa30py B chepe 0Opa3oBaHUs M HAYKU

JemoncTpanuonuslil Bapuant EI'D 2021 r. XUMUA, 11 knace.  10/29

W3 mpennokeHHOTo mepeyHsl BBIOEPHUTE IBE PEaKIH, B KOTOpPBIE, B OTIUYUE OT
TPUIIAIbMUTATA IJMLEPUHA, BCTYIIAeT TPUOJIEAT TIIULEPUHA.

1) srepuduxanus
2) nonuMepH3arIus
3) ropenue

4) runpupoBaHue
5) owmbuICHHE

3anumure HOMCpa BBI6paHHI)IX OTBCTOB.

OTBeT: D]

VcraHOBUTE COOTBETCTBUME MEXKIYy CXEMOM peakIuu ¢ BELECTBOM X,
MPUHUMAIONIMM B HEH ydyacTHe: K KaxJ0d TOo3WIMH, 0003HAUYCHHOW OYKBOH,
moAOepHUTEe COOTBETCTBYIOUIYIO MO3UIIHIO, 0003HAYCHHYIO IU(POI.

CXEMA PEAKIINU BEIIECTBO X
A) CH;CHCICH,C1 + X — CH3CH=CH, 1) Mg
b) CH;CH,CH,CIl + X — CH;CH=CH, 2) NaOH (cnupr.)
B) CH;CH,Cl + X — CH;CH,CH,CH; 3) NaOH (Bozan.)
I') CH;CHCICH,CI1 + X — CH3C=CH 4) Cu(OH),
5) Na
6) Cu

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLUIMMH OYKBaMH.

A|b|B|T

OrtBerT:
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YcTaHOBUTE COOTBETCTBUE MEXKy CXEMOM PEaKkMy U MPOTYKTOM STOM peakinuu:
K Ka&XIOH TMO3WIHH, O0O3HAUeHHOH OYKBOW, MOIOEpHTE COOTBETCTBYIOIIYIO
MTO3HIINIO0, 0003HAYCHHYIO T (POH.

CXEMA PEAKIINU TIPOAYKT PEAKIINU
A) C¢HsCOOK + KOH —— 1) Genson
B) C¢HsCH; +KMnO, (H") — 2) OGeH30MHAs KUCITOTa
B) C¢H;CH,OH + CuO t 3) OeH3anbIeTHI
I) L p 4) OeHzoar Kanus
CeHsCl + KOH 5) deHomaT Kamus

6) OEH3WJIOBBIN CITUPT

3anumuTe B TAOMUIy BHIOpaHHBIE HU(QPHI O]l COOTBETCTBYIOUIMMHU OyYKBaMHU.

A|/B|B|T

OrtBerT:

3agaHa cxema IpeBpaIleHUIl BEIIECTB:

Br

CH;-CH,-COO-CH; — X — CH3-CH; ———— Y

OHpe,Z[eJ'II/ITC, KaKMC U3 YKa3aHHBIX BCUICCTB ABJISIIOTCS BECIICCTBAMU XuY.

1) CH;-CH=CH,

2) CH;-CH,-COONa

3) CH;3-CH,-Br

4) CH;-CH,-COOH

5) CHy(Br)-CH,Br

SamumuTe B TaONWIly HOMepa BBIOPAHHBIX BEIIECTB MOJ COOTBETCTBYIOIIMMH
OykBaMmu.

XY

OrTBeT:
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V3 npemnoXeHHOTO TepeduHs BEIOEPHTE BCE pEAKIUH, KOTOPHIC SBIAIOTCA
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIMU.

1) B3ammopelicTBHe Cynb(huUAa KalUs ¢ IEPMAHTaHATOM KaJIHs

2) B3auMOJICHCTBHE KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI C XJIOPUIOM HATPHS
3) B3aUMOJCHCTBUE XJIOPHIa aMMOHUS M HUTPUTA HATPHS

4) B3auMOJICIICTBHE OKCHJIA KPEMHHUS C KApOOHATOM HATpHS

5) B3aUMOAEHCTBHE HOJOBOAOPOIHON KHCIOTHI C AUXPOMATOM HATPHS

3anumunre HOMEpa BLI6paHHBIX OTBECTOB.

OTBeT:

W3 mpeioxeHHOro epedHs BEIOSpUTE BCE PEaKIUH, IS KOTOPHIX YBEIHICHHE
JIaBJICHUS He IPUBOAMT K YBEJIUUEHHUIO CKOPOCTH PEAKLIUU.

1) 2P + 5Cly, = 2PCls

2) Fe + CuSO,=FeSO, + Cu

3) Ca+2H;04 = Ca(OH), + H,

4) Fe,0; + H, =2FeO + H,0

5) 2KOH + H,S0, = K,S0, + 2H,0

3anumure HOMCpa BLIGpaHHBIX OTBCTOB.

OrtBeT:

VYCcTaHOBUTE COOTBETCTBHE MEXKIY YpPaBHECHHEM pEaKIMM W CBOHCTBOM aToMa
HWO/Ia B OTOH pEaKlUU: K KaXJ0H Mmo3uiuu, 0003HaUYeHHOW OYyKBOH, moadepure
COOTBETCTBYIOIIYIO O3UINI0, 0003HAYEHHYTO U (PO

YPABHEHUE PEAKIIMN CBOVICTBO ATOMA HMOJIA
A) 2HIO; + 5H,0, =1, + 50, + 6H,0 1) ne nposiBnser
B) 2S0; + 2Nal = I, + SO, + Na,SO, OKHCIIUTEJIBHO-
B) 2Fel, + 13Cl, + 12H,0 = 2FeCl; + 4HIO; + BOCCTAHOBHTEILHBIX
CBOHMCTB

+20HCI
2) TONBKO OKUCIHTENh

3) ¥ OKHCITUTEINb,
U BOCCTAHOBHUTEIb

4) TOIBKO BOCCTAHOBUTEIIb

3ammumuTe B TaOIHIYy BEIOpAHHBIE IUQPHI ITOJ] COOTBETCTBYIONIMME OYKBAMH.

A|b|B

OTtBeT:
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VYcraHOBHTE COOTBETCTBHE MEXKAY BEUIECTBOM H BO3MOXKHBIM CIIOCOOOM €ro
MONydYeHUS IyTEM JIIEKTPONIN3a: K KAXIOH ITO3WINH, 0003HAUCHHON OyKBOH,
HO0EPUTE COOTBETCTBYIOIIYIO MO3ULUIO, 0003HAYECHHYIO HU(PPOIL.

BEILECTBO ITOJIYYEHHUE DJIEKTPOJIM30M
A) Bonopon 1) pacmiaBa KF
B) xnop 2) pactBopa Al,O; B pacIIaBICHHOM KPHOJINTE
B) xanmii 3) BomHoro pactopa Hg(NO;),

4) Bognoro pacteopa AICl;
5) Boanoro pactBopa Cu(CIlO;),

I') amomunuit

3anumuTe B TAOIHIy BEIOpAaHHBIC HU(PHI 0] COOTBETCTBYIOMIUMH OyKBAMH.

A|/B|B|T

OrtBerT:

NJIn

YCcTaHOBHTE COOTBETCTBHE MEkIy (HOpMyYIION CONM M MPOIYKTAMH 3JICKTPOJIH3a
BOJIHOTO PacTBOpa 3TOH COJHM, KOTOPHIC BBIACIHINCH HA WHEPTHBIX JJICKTPOJAx:
K KaXJOW TO3MIMH, O0O03HAYCHHOW OYKBOW, MOAOEpPHTE COOTBETCTBYIOIIYIO
TIO3UITHIO, 0003HAYCHHYIO IU(POI.

D®OPMVIJIA COJIN IMPOAYKTEI DJIEKTPOJIM3A
A) Na,CO; 1) MeTast u xJop
b) AICl; 2) BOJOPOJ U KHCIOPOJ
B) NaCl 3) BOIOPOJ U a30T

4) BOIOPONI H XJIOD
5) MeTasl ¥ KUCIIOpOo.T
6) BOIOPOJ U YIIIEKUCIIbIN Ta3

) NaNO;

3anumure B Ta0aHIly BIOpaHHBIC IIU(PHI [TOJI COOTBETCTBYIOIIMMHU OYKBaMHU.

A B |B|T

OTBeT:
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VYcTaHOBHTE COOTBETCTBHE MEXKIy Ha3BaHMEM COJM M CPEIOH BOJHOTO pacTBopa
9TOM comm: K KaxIoH mo3umuu, oOo3HaueHHON OykBoi, moxdepuTe
COOTBETCTBYIOILYIO MO3HIHIO, 0003HAUCHHYIO LIN(POH.

HA3BAHUE COJIU CPEJIA PACTBOPA
A) xyi0puz anrOMHHUSA 1) kucnas
b) Hutpat nunHka 2) menodHas
B) cymedar xamms 3) He#TpanbHAsS

I') rumpoxap6oHat HaTpus

3anumuTe B TAOIHIy BEIOpAaHHBIC IU(PHI O] COOTBETCTBYIOMIMMH OyKBAMH.

A|/B|B|T

OTBeT:

VYCTaHOBHTE COOTBETCTBHE MEXKIY CIIOCOOOM BO3/CHCTBHS Ha PAaBHOBECHYIO
CHCTEMY

COz 0 + HOpwy &= H '+ HCOs (o) + O
U CMEIICHHEM XHMHYECKOTO PABHOBECHS B PpE3YJIbTATE 3TOr0 BO3JICHCTBHS:
K KaKIOW IMO3UIMH, O0003HAYEeHHOW OYKBOW, IOAOEPUTE COOTBETCTBYIOILYIO
MO3UIUI0, 0003HAYCHHYO HIU(POH.

BO3JIEMICTBUE HA HATIPABJIEHUE CMEIIEHUA
CUCTEMY XUMHUYECKOI'O PABHOBECH A
A) nobasnenue consHoM 1) cmemaercs B CTOPOHY NPsIMOii peaKLuu
KHCJIOTHI

2) cMemmaercs B CTOPOHY OOpaTHOM peakiuu

B) nosbimenne rapnenus 3) IpaKkTHYECKH HE CMEIAETCS

B) noGasnenue tBépmOrO
ruapokapboHaTa aMMOHHUS

I') moBblleHHe TEMIepaTypsl

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLUIMMH OYKBaMH.

A|/b|B|T

OrtBerT:
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VYcTaHOBHTE COOTBETCTBHE MEX/Y JByMS BELIECTBaMH, B3STHIMH B BHJIE BOAHBIX
pPacTBOpOB, M PEAKTHBOM, C IIOMONIBIO KOTOPOTO MOXHO Ppa3IUYUTh 3TU
BellecTBA: K KaKAOM TO3WIWH, OOO3Ha4eHHOW OykBo#, moxbepute
COOTBETCTBYIOIIYIO TIO3HIIHNIO, 0003HAUCHHYIO TUPPOI.

BEINIECTBA PEAKTHUB
A) CrCl; u Cr(NOs)s 1) KCI
b) CaBr; u FeBr; 2) NH; (BozH. p-p)
B) K,SO,4u Na;PO4 3) Fe
I') HCl u NaCl 4) AgNO;
5) HCI

3anumuTe B TaOIHIy BEIOpAaHHBIC IUQPHI ITOJ] COOTBETCTBYIOMIMMH OyKBAMHL.

A/ |B|T

OTBeT:

NJIn

YcTaHOBUTE COOTBETCTBHE MEXIY pPEardpyrONIMMH BENIECTBAMH H TPHU3HAKOM
MPOTEKAIoNIeH MEXAy HUMH PEaKIUH: K KaKIOH MO3WIUH, 0003HAYCHHOMN
OyKBOH, Mo0EpHUTE COOTBETCTBYIOIYIO MO3UIINIO, 0003HAYCHHYIO IIU(PPOii.

PEATMPVYIOHIUE BEIECTBA [MPU3HAK PEAKLIMN
A) TpONaHOBas KMCJIOTA U JIUTHH 1) pacTBOpeHHE OCaaKa
B) mpomnanon-2 u Kanui 2) oOpa3oBaHHE OcajgKa
B) rHApOKCH] IMHKA U YKCYCHas KHCJIOTa 3) BUAMMBIE IPU3HAKU PEAKIIMU
I') OpomHast Boza U aleTHICH OTCYTCTBYIOT

4) BbIICIICHHUE ra3a
5) obeclBeUnBaHKE PacTBOPa

3anumure B Ta0aMIly BHIOpaHHBIC IIU(PHI [TOJI COOTBETCTBYIOIIMMHU OYKBaMHU.

A|B|B|T

OrTBeT:
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YcTaHOBHTE COOTBETCTBHE MEXAY OONACThIO TIPIMEHEHHS W BEUIECTBOM:
K KaXIOHW IO3WIMH, O0003HaYeHHOW OYKBOH, IOAOEPHTE COOTBETCTBYIOILYIO
MO3UIIHI0, 0003HAYCHHYO LIU(POH.

OBJIACTB ITPUMEHEHMU L BEHIECTBO
A) TpPOU3BOACTBO dTaHOJIA 1) amoMuHMH
B) nmpousBoACTBO CIUIABOB IS 2) unop
CaMOJIETOCTPOEHUS 3) cepa
B) npou3sBoACTBO pe3UHBI 4) sren

3anmumuTe B TaOIHIYy BEIOpAHHBIC HUQPHI ITOJ] COOTBETCTBYIONIMMH OYKBaMH.

A|B|B

OrTBerT:

nim

VYCTaHOBHTE COOTBETCTBHE MEXIy Ha3BaHHEM MOHOMepa U Qopmynoi
COOTBETCTBYIOIIETO €My TOJMMEpa: K KaXJA0H MO3MIMU, 0003HaAUYEeHHONH OYKBOW,
oA0epHUTe COOTBETCTBYIONIYIO MO3UIIHIO, 0003HAYCHHYIO IIU(POI.

HA3BAHUE MOHOMEPA DOPMVIJIA ITIOJIMMEPA
A) 3TeH 1) (-CH,—CH(CHj)-),
B) mpomnex 2) (-CH>-CHy-),

3) (-CH~C(CH3)=CH-CHy-),
4) (-CH,-CH=CH-CH,-),

B) muBHHUI

3anumuTe B TaOIUIy BEIOPaHHBIC U PHI MO COOTBETCTBYIOLIMMH OYKBaMH.

A|b|B

OrtBeT:
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NJIn

VYcTaHOBUTE COOTBETCTBHE MEXAY aIapaToM XHMHAYECKOTro MpPOHM3BOACTBA
U TpoIeccoM, IPOTEKAIOIMeM B OSTOM ammapare: K KakIOH IO3WIUH,
0003Ha4YeHHOW OYKBOWA, MOAOEPUTE COOTBETCTBYIOLIYIO MO3ULINIO, 0003HAYCHHYHO
nupoi.

AIIITIAPAT IMPOLECC
A) KOHTAKTHBIH anmapar 1) meperonka HedTu
B) pekTH(dHUKAIMOHHAs KOJIOHHA 2) mnornouieHue okcuaa cepsi(VI)
B) mornoTuTenpHas OGalrHs 3) OKHCJICHHE CEPHUCTOrO rasa

4) OYHCTKa CEPHHUCTOrO rasa

3anumure B Ta0nHIly BIOpaHHBIC IIU(PHI [T0JI COOTBETCTBYIOIIMMHU OYKBaMHU.

A|b|B

OTBeT:

Omeemom k 3a0anuam 27-29 agnaemca wucio. 3anuwiume 3mo 4ucio 6 noue
omeema 6 mexkcme padomoul, cOONO0AA NPU IMOM YKAZAHHYIO CHIENEHb
mounocmu. 3amem nepenecume Imo uucio ¢ bJIAHK OTBETOB N 1 cnpasa
om HOMEPA COOMEEMCMEYIOue20 3A0AHUA, HAYUHAA C NEPEOll KAemouKu.
Kaoxieovuit cumeon nuwiume 6 O0moenvHOUl Klemouke 6 COOmEemcmeuu
¢ npugedénnvimu 6 Onanke oopazuyamu. Eounuyvt uzmepenus gusuueckux
6enuyUN 6 O1AHKe OMeema yKazvléamsy He HYHCHO.

Ilpu npogedenuu pacuémoe 01a 6cex 3NEMEHMOE KpOMe XA0pa UCHONb3YIne
3HAYEHUA OMHOCUMENbHBIX AMOMHBIX MACC, BLIPANCCHHBIX UEILIMU YUCIAAMU
(Ar(Cl) =35,5).

Beruucnute mMaccy HUTpara Kaimusi (B rpaMmax), KOTOPYIO CIEAyeT PacTBOPUTH
B 150,0 r pacTBOpa ¢ MaccoBoil noneit aToit conu 10% amst modydeHus: pacTBopa
¢ MaccoBoi gonei 12%. (3anuimTe 4ucio ¢ TOYHOCTBIO JI0 JIECATHIX. )

OrtBeT: T.
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Kakoii 00béM Bojopoja mnoTrpedyercs ajs MOJHOTO THAPUPOBaHUS 5,6 1
npornera? OOBEMBI Ta30B H3MEPEHBI B OAWHAKOBBIX yCIOBHAX. (3alUIINTe YUCIO
C TOYHOCTBIO JI0 JIECSTHIX.)

OrtBeT: I

NJIn

Boccranosnenne — oxcuma  kenesza(IIl) COOTBETCTBUH

C TCPMOXUMHUYCCKUM YPABHCHUEM PCAKINN
Fe,0yyy) +3Hy ) = 2Fe ) +3H,0,,) —89,6 1Lk

OpoTeKaeT B

BbIunciuTe KOMUYECTBO TEIUIOTHI, KOTOPOE MOTJIOTHUIIOCH MPU BOCCTaHOBJICHUHU
10 monb okcnpa xene3a(Ill). (3anummre YMUCIIO C TOYHOCTHIO 10 LEIBIX.)

Ortger: kJ[x.

Beraucnure Maccy kuciopona (B rpamMmax), HEOOXOIUMOTO JJisi ITOJHOTO
ckuranus 6,72 n (H.y.) cepoBogoposa. (3amMIIUTEe YHCIO C TOYHOCTHIO 10
JIECSITHIX.)

OTBeT: T.

He 3a06yobme nepenecmu 6ce omeemwvl 6 OnaHK omeemog Ne 1
6 COOmMEemcmeul ¢ UHCIPYKYUell No 6bINOIHEHUI0 pabombl.

IIposepvme, umoovl Kadxcowvlit omeem 0Obl1 3aNUCAH 6 CMPOKE C HOMEPOM
COOmMEemcmeyule20 3a0aHUsL.
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Yactsb 2

Hna 3anucu omeemos na 3adanus 30-35 ucnonvsyiime BJIAHK OTBETOB
Ne 2. 3anuwiume cnavana wnomep 3adanus (30, 31 u m.o.), a 3amem ezo
noopoonoe pewenue. Omeemol 3anucvigaiime YémKo u pazoopuueo.

s BemonHenus 3ananuid 30, 31 ucnonb3yiTe CENyIONUi epeueHb BEIIECTB:
nepMaHranat Kamws, rugpokcun xpoma(lll), xmop, cymepur amMMoHuS,
OpoMOBOZOpOA, THAPOKCHA Oapus. JIOMycTMMO WCHONB30BaHWE BOJHBIX
pacTBOPOB BEILICCTB.

W3 mpenioxeHHOro mepedHst BRIOEpUTE BEIIeCTBA, B PE3yIbTaTe OKUCIHTEIBHO-
BOCCTAaHOBHUTEIIFHOM PEaKIMHd MEXIy KOTOPHIMH 00pa3yloTcs COJb W KHCIIOTA.
Beigenenne ocagka B X0J€ 3TOH peakuuH He Habmonaercs. B oTeeTe 3amumurte
yYpaBHEHHE TOIBKO OJHOW U3 BO3MOXHBIX OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii ¢ ydacTHeM BEIOpaHHBIX BemecTB. CocTaBbTe SIIEKTPOHHBIN OamaHc,
YKa)KUTE OKHUCIIUTENb U BOCCTAHOBUTEILD.

U3 npeuios)KeHHOTo MepevHsl BRIOEPUTE JIBA BEIECTBA, PU MPOTECKAHUH PEAKIIUU
MOHHOTO OOMEHa MEXy KOTOPBIMHU BBIJCISETCS Ta3, a 00pa3oBaHHs OCajKa HE
MPOUCXOANT. 3amUIINTe MOJEKYSIPHOE, IIOJHOE M COKpalI€HHOE HOHHOE
YPaBHEHUS PEaKIIMH C y4aCTHEM BBIOPAHHBIX BEIICCTB.

Hurpat xpoma(lll) mpoxanmmmm. OOpa3oBaBiieecs IpH 3TOM TBEPIOE BEIECTBO
Harpead C XJI0paToM HaTpHus M TUAPOKcHAOM HaTpusa. OAHO M3 MONydeHHBIX
BEILIECTB [IPOPEArupoBao C KOHIIEHTPHPOBAHHBEIM PAaCTBOPOM XJIOPOBOZOPOIHON
KHCIOTEL. OOpa3oBaBIIyIOCS TIPH 3TOM COJIb XPOMa BBIICIIIIN, PAaCTBOPHIA
B BOJE M IMOIYYEHHBII pPacTBOp HIPWIWIM K pPAcTBOpPY KapOOHaTa HaTpHs.
Hanumnre ypaBHeHHs YE€THIPEX OMUCAHHBIX PEaKLUn.
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Hammmmure ypaBHEHHS peakiuif, ¢ MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHTH
CJIEAYIOIUE IPEBPALLICHUSL:

H, (u36b1TOK), Pt
—_

TeKCaH —> X1 IUKJIOTEKCaH —>

K,Cr,0,, H,S0,, ° 0

— X, > X3

IIpy HamucanuM ypaBHEHMH  peakUUil  yKa3blBalTe IPEUMYILECTBEHHO
obpasyrolyecs: MPOAYyKThl, UCHONB3yHTe CTPYKTYpHBIE (OPMYNBl OPraHUIEeCKHX
BELIECTB.

CmMech nuHKA 1 KapOOHATa IIMHKA, B KOTOPOH COOTHOIICHUE YKCIIAa aTOMOB ITHHKA
K YHCIy aTOMOB KHCJIOpOAa paBHO 5 : 6, pactBopmin B 500 T pa30aBiIeHHOTO
pacTBOpa cepHO# KHCIOTHL [Ipn 3TOM Bce NCXOAHBIC BEIIECTBA IPOPEarHpOBaITH
MOJIHOCTBIO, W BhIAENWIOCH 22,4 1 cMecu razoB (H.y.). K aromy pacrBopy
no6asmmn 500 r 40%-HOrO pacTBOpa rHIPOKCHAA HATPHUsL. Berauciure MaccoByio
JIOJTIO cyJb(haTa HATPHUs B KOHEYHOM pacTBOpE.

B oTBere 3amuiuuTe ypaBHEHHUs peakiUii, KOTOpbIE YKa3aHbl B yCIOBHHU 3aJayH,
U TIpUBEAUTE Bce HEOOXOIUMBIE BBIYMCIEHHUS (yKasblBaiiTe eJUHUILBI U3MEpeHHs
HCKOMBIX (PH3MYECKUX BEJIUYNH).

ITpu cropanuu 9,0 r oprannyeckoro BemecTBa A nomyuwiu 15,68 i yriekucioro
raza (H.y.) u 5,4 T BOJIBI.

MI3BeCTHO, UTO BEIIECTBO A HE COIEP/KHT aTOMOB YIIIEPO/IA B Sp°-THOPH/IN3AIHH,
a TIPU ero OKHCIICHUU CEPHOKUCIIBIM PaCTBOPOM MEpMaHraHaTa Kaiiusi o0pasyeTcs
TOJIBKO OJTHO OPTraHUYeCcKOe COoelMHeHne — OCH30iHHAass KUCIIOTA.

Ha ocHOBaHNYM TaHHBIX YCIIOBHUS 3a/1a4H:

1) npoBenTe HEOOXOIWMBIC BBIUUCICHHS (YKa3bIBAWTE E€IWHHIEI H3MEPEHUS
UCKOMBIX (M3MYECKUX BEIMYMH) W YCTAaHOBUTE MOJEKYIAPHYIO (GOpMyIy
BellecTBa A;

2) COCTaBbTE CTPYKTYpHYIO (opMyly BelecTBa A, KOTOpas OJHO3HAYHO
OTpaXkaeT MOPSAO0K CBSI3H aTOMOB B €I'0 MOJICKYJIE;

3) HanUIIUTE YpaBHEHUWE OKMCICHUs BEIleCTBA A pacTBOPOM IepMaHraHaTa
KaJHsg B TPUCYTCTBHH CEPHOW KHUCIOTHI (MCIIONB3YyHTE CTPYKTYpHBbIE (hopMyIbl
OpPTraHMYECKHUX BEIICCTB).

IIposepome, umoobvl Kax)cowvlii omeem Obll 3ANUCAH PAOOM C HOMEPOM
COOMEemcmeyuie20 3a0aHUsL.
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CucreMa OlleHUBAHUS YK3aMEeHAIIMOHHOI PadoThI 0 XUMHUHU
Yacrtp 1

3a mpaBUIBHBIA OTBET Ha Kaxzaoe u3 3amanmii 1-6, 11-15, 19-21, 26-29
craBurcs 1 Ga.

3ajaHue CYMTAeTCS BBHIMOJHEHHBIM BEPHO, €CIH JK3aMEHYEeMBIH Jal
MIPaBUIIGHBIA OTBET B BHJE TOCIIEAOBATENLHOCTH HUAQP HIM YHCIa C 33aHHOMN
CTETEHBIO TOYHOCTH.

Howmep 3ananus IIpaBuabHBINA OTBET
npumep 1 / nmpumep 2 / npumep 3
1 45
2 214
3 12
4 23
5 432
6 25
11 122
12 24
13 23
14 45
15 24
19 135
20 235
21 244
26 413/214/312
27 34
28 896 /5,6
29 14,4
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3amanus 7-10, 16-18, 22-25 cuuTaroTrcs BBITOJHEHHBIMH BEPHO, €CIIU
MPaBUIILHO yKa3aHa I0CJIeI0BATEIbHOCTh UP.

3a MoNHBINA NMpaBUIBHBEIN OTBEeT Ha 3amanus 7—10, 16-18, 22-25 craButcs
2 Gayura; eciy JOMyIIeHa oAHA ommOka — 1 Gamr, 3a HeBepHBIA oTBeT (Oosiee
OJTHOM OINMUOKH) WK ero OTCYTCTBHE — 0 OaNIoB.

Howmep 3aganus I[IpaBWILHBI 0TBET
npumep 1 / mpumep 2
7 31/14
8 1311
9 2361
10 41/35
16 1252
17 1235
18 23
22 4412 /2442
23 1132
24 2122
25 4243 / 4415
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Yactsb 2
Kpurtepun onieHnBaHHs BHINOJTHEHUs 3aaHUIA ¢ pa3BEPHYTHIM 0TBETOM

3a seimonnenue 3aganuii 30, 31 craBurcsa ot 0 g0 2 OamioB; 3aganusa 35 —
ot 0 m0 3 Gamnos; 3amanuii 32 u 34 — ot 0 1o 4 Oamnos; 3amanust 33 — ot 0 1o
5 0ajIoB.

Ilpn Hanm4Yuu ypaBHeHMHi XHMHYECKHX PpeaKIMii, OTPaKaloImMX
JAOMOJTHUTEIbHbIE/ATbTePHATHBHbIE XHMHYeCKHe npeBpaeHus,
He MPOTHBOpeYallUe YCIOBHAM 3aJaHHI, a TaKiKe COOTBETCTBYIOIIMX HM
pacuétroB (B 3agaHuax 34 u 35), 3kcnepT OLEHHBAaeT MNPABMIBLHOCTH
NpPeACTABJIEHHOT0 JK3aMeHyeMbIM BAapHAHTA pelIeHHs B COOTBETCTBHH
€O IIKAJI0i M KPHTEPUSIMH OLIEHUBAHUSI.

s BeimonHenus 3aganuid 30, 31 ucnonb3yiTe ClENyONUi epeueHb BEIIECTB:
nepMaHranat Kamws, rugpokcun xpoma(lll), xmop, cymepur amMMoHuS,
OpoMOBOZOpOA, THAPOKCHA Oapus. JIOMyCTMMO WCHONB30BaHWE BOJHBIX
pPacTBOPOB BEIICCTB.

W3 mpenioxeHHOro IepedHst BRIOSpUTE BEIIeCTBA, B PE3yIbTaTe OKUCIHTEIHHO-
BOCCTaHOBHUTEIBHOM PEaKIUH MEXIY KOTOPBIMH OOpa3ylOTCsl CONb M KHCIOTA.
Brigenenne ocagka B X0Je 3TOH peakuuH He Habmonaercs. B oTeeTe 3amumure
yYpaBHEHHE TOIBKO OJHOW U3 BO3MOXHBIX OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX
peakIuii ¢ yJacTueM BBIOpaHHBIX BemiecTB. CocTaBbTE JIEKTPOHHEIH OalaHC,
YKa)KUTE OKHUCIIUTENh U BOCCTAHOBUTEIID.

Couepmaﬂne BEPHOI'0 0TBETA U YKa3aHUs IO OUCHUBAHUIO banabl

(nomyckaroTcs MHble (JOPMYIMPOBKH OTBETA, HE MCKAKAIOLIUE IO CMbICIIA)

BapPIaHT OTBETA.

(NH,),SO; + Cl, + H,0 = (NH,),SO, + 2HCl
2| CLe +2é — 2CI0
2|8"-26—>8"

XJ'[Op B CTCIICHU OKUCJICHUA 0 ABJIACTCA OKUCIIUTCIICM.

Cepa B creneHu okucieHuss +4 (WM CyJab(QUT aMMOHHS) SBISICTCS
BOCCTaHOBHTEIICM

OTBeT NpaBUIbHBIN U MOTHBIH, COAEPIKUT CIEAYIOIINE HIEMEHTBI: 2
* BBIOpaHBI ~ BEIIECTBAa, M 3allUCAHO ypPaBHEHUE OKHCIHUTEIHHO-
BOCCTaHOBUTEILHOU PEaKILIUu;

* COCTaBJICH OJICKTPOHHBIA  OajaHc, yKa3aHbl  OKUCIUTEIb U
BOCCTaHOBUTEND
[IpaBHJIBHO 3aIMCaH OJIMH DJICMEHT OTBETA 1
Bce a1eMeHTHI 0TBeTa 3aIlMCaHbl HEBEPHO 0
Maxcumanvrwlil 6ain 2
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VI3 npeyiosKeHHOT o MepeyHst BEIOSpHTE JIBa BELICCTBA, IIPH MPOTEKAHUH PEAKIHN
HOHHOTO OOMEHa MEXAy KOTOPBIMH BBIICISIETCS ra3, a 00pa3oBaHHUs OcCajKa
HE MPOUCXOIMT. 3alUIIUTE MOJIEKYJSPHOE, ITOJHOE W COKpAIIEHHOE HOHHOE
YPaBHEHUS PEaKIIUH ¢ y4aCTHEM BBIOPAHHBIX BEIICCTB.

Couepmaﬂne BEPHOI0 0TBETA U YKa3aHUs 10 OICHUBAHUIO banabl

(nonyckaroTcsi uHble GOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIHE €ro CMBICIIA)

Bapuanr otsera:

(NH4)2803 +2HBr= 2NH4BI' + H2O + SOZ

2NH, +SO;* +2H" + 2Br =2NH," + 2Br + H,0 + SO,
SO;% +2H" =H,0 + SO,

OTBeT NpaBUIbHBIN U MOJIHBIH, COACPIKUT CIEAYIOIIUE HIEMEHTBL: 2

* BEIOpAHBl BEILECTBA, U 3allUCAHO MOJEKYIIPHOE ypaBHEHUE PEAKLIUU
HOHHOr0 0OMeHa;

* 3aMHCaHbI HOJHOE U COKPANIEHHOE HOHHOE YPAaBHEHHS PEaKIIUi

IIpaBUIbHO 3aMKCaH OJMH JEMEHT OTBETA 1
Bce a1eMeHTHI 0TBETa 3aITMCaHbl HEBEPHO 0
Maxcumanvuolil 6ann 2

Hurpat xpoma(lll) nmpoxammmu. O6pa3oBaBiieecs IpH 3TOM TBEPIOE BEIIECTBO
Harpeiau ¢ XJIOpaTOM HaTpus U TMIPOKCHIOM HaTpuss. OAHO U3 MOJIyYEHHBIX
BEILIECTB MIPOPEArupoBano ¢ KOHIEHTPUPOBAHHBIM PACTBOPOM XJIOPOBOAOPOIHON
kucnoTel. OOpa3oBaBIIyIOCS TPH 3TOM COJNb XPOMa BBIACNIHIHN, PacCTBOPHIU
B BOJC M IIOJYYCHHBIH pacTBOp IPWIMIM K pPacTBopy KapOOHaTa HaTpHA.
Hanumure ypaBHEHUs YETHIPEX OMUCAHHBIX PEAKIUH.

Couepmaﬂne BEPHOI'0o OTBE€TA U YKa3aHUA 110 OLICHUBAHUIO baaabl

(HomyckaroTcs MHbIE ()OPMYIIUPOBKU OTBETA, HE HCKAKAIOLINE Er0 CMbICIIA)

BapI/IaHT OTBETAa:

1) 4Cr(NO;); —5— 2Cr,05 + 12NO, + 30,

2) Cr,0; + NaClOs + 4NaOH = 2Na,CrOj4 + 2H,0 + NaCl

3) 2Na,CrO, + 16HCI = 2CrCls + 3Cl, + 4NaCl + 8H,0

4) 2CrCl; + 3Na,COs + 3H,0 = 2Cr(OH);4 + 3C0,1 + 6NaCl

[IpaBunbHO 3anKCaHbl YETHIPE YPABHEHUS peaKLUil

IIpaBuibHO 3anKcaHbl TPH YpaBHEHUS peakuuit

IIpaBmiibHO 3amucaHbl ABa YPaBHEHUS peakLui

HpaBI/IHBHO 3allMCaHO OJJHO YPaBHCHUEC PCAKIIUN

Bce niaeMeHTRI 0TBeTa 3aliCcaHbl HEBCPHO

N|O|—= (N[

Maxcumanvrwiii 6aun
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Hamummre ypaBHEHUS peakiyif, ¢ MOMOIIBI0 KOTOPBIX MOXXHO OCYIIECTBUTH
ClIeyIolMe IPEBPALCHUS:

H, (u30mbITOK), Pt
_—

TEeKCaH —> X1 IMUKJIOTEKCaH —>

K,Cr,0,, H,80,, 1° o

— X, = X;

Ilpu Hamucanuu  ypaBHEHUM  peakiuid  yKa3bplBalTeé MPEUMYIIECTBEHHO
o0pazyromnyecs: MPOIyKThI, HCIOIB3YHTE CTPYKTYPHBIE (DOPMYIIBI OpPraHUIECKUX
BEIIIECTB.

Coz[epma}me BE€PHOI'0 OTBE€TA U YKa3aHUA 10 OLICHUBAHUIO Bbanabl

(nomyckaroTcsi HHbIe GOPMYJIMPOBKHU OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

BapI/IaHT OTBECTA:

Kar., t°
1) CH3-CH,-CH,-CHy-CH,—CHy ———— +4H,

Pt, t°
2) © +3H2 o O

3) +Cl, —»

+HCl
@ (BO3MOJXKHA peaknusi OpOMHPOBAHUS)

H,0, t°
4) + KOH———>= +KCl
@ +K,Cr,0; + 4H,80, — 3 + Cry(SO4) + KpSO, + 7H,0

IIpaBunbHO 3aIMCaHbl IATh YPaBHEHUN peakuuil

HpaBI/IHLHO 3aIllMCaHbl YCTHIPC YPABHCHUS peaKI_H/Iﬁ

IIpaBusbHO 3amucaHbl TPU YPaBHEHHUS peakuuid

HpaBI/IJ'H)HO 3allMCaHbl 1BA YPABHCHUS peaKHI/Iﬁ

IIpaBHIBHO 3aIIMCAHO OJHO YPABHCHHUE PEaKLIUH

O|—= (N |W K

Bce snemMeHTH 0TBETAa 3aIMCaHbI HCBCPHO

Maxcumanvroiil 6aun 5

Tpumeuanue. JIOTyCTAMO UCIIOIB30BAHUE CTPYKTYPHBIX (DOPMYIT PAa3HBIX BUIOB
(pa3BEpHYTOM, COKpalIEHHON, CKEJIETHOH), OJHO3HAYHO OTPAKAIOUIUX IOPSIOK
CBsI3M aTOMOB M B3aMMHOE PACIIOJIOKCHHE 3aMecTUTeNedl W (DyHKIHOHAIBHBIX
IPYIII B MOJICKYJIC OPraHUYIECKOT0 BEIECTRA.
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CwMmech LMHKA 1 KapOoHaTa LIMHKA, B KOTOPOI COOTHOIIEHHE YMCIIa AaTOMOB [IUHKA
K YHCIy aTOMOB KHCJOpoja paBHO 5 : 6, pactBopuwau B 500 r pa3baBieHHOTO
pacTBOpa cepHOH KHCIOTHL. [Ipn 3TOM Bce NCXOAHBIE BEIIECTBA IPOPEarnpoBaIIH
MOJTHOCTBIO, M BblAENWIOCh 22,4 11 cMmecu ra3oB (H.y.). K sromy pacrBopy
no6aswm 500 r 40%-HOTO pacTBOpa rHAPOKCHIA HATPUsl. BrruncnnTe MaccoByro
JIOJTIO cyJb(haTa HATPHUsSI B KOHEYHOM PacTBOpE.

B orBere 3ammmmTe ypaBHEHHS peakiuii, KOTOpPHIE YKa3aHBl B YCIOBUH 3aadH,
U NpUBEIUTE BCe HEOOXOAUMBbIE BBIUMCICHUS (yKa3blBaiiTe €AMHULIBI U3MEPEHHs
HUCKOMBIX (PM3UYECKUX BEITUYUMH).

Couepma}me BEPHOI'0 0TBETA U YKa3aHHUs 10 OUCHUBAHUIO banabl

(momyckaroTcsi HHbIe GOPMYJIMPOBKU OTBETA, HE HCKAXKAIOIIHE €r0 CMBICIIA)

Bo3MosxHBII BapuaHT OTBETA:

3anucaHbl ypaBHEHUS peakluii:

[1] Zn + H,SO4 = ZnSO4 + H,

[2] ZnCO3 + HzSO4 = ZHSO4 + H20 + C02

[3] ZnSO4 + 4NaOH = Na,[Zn(OH),] + Na,SO4

PaccuuTaHbl KOJMYECTBO BEIIECTBA PEArcHTOB W Macca IMPOJYKTOB
peaKmuii:

n(cmecu razos) = 22,4 /22,4 = 1 monb

n(atoMoB Zn B cMecH) = 1 MOJb

IlycTp B ucxogHoit cmecu

n(Zn) = X MOJb

Torma

n(ZnCO;) = (1 — x) Monb

n(aromoB O B cmecn) = 3 - (1 —x) Momb
173(1-x)=5/6

n(Zn) =x = 0,6 monb

n(ZnCO;) = 0,4 mMoub

m(Zn)=0,6 -65=391
m(ZnCO;)=0,4-125=50r

n(H,) = x = 0,6 Mmonb
n(CO,) = 0,4 moib
m(Hy)=0,6-2=12r
m(COy)=0,4-44= 17,61

m(NaOH) =500-0,4=200T
n(NaOH) = 200 / 40 = 5 monb
n(Na,SO,) = n(atomoB Zn B cMecH) = 1 MoJIb
m(Na,SO,)= 1-142=142r
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Brrunciiena MaccoBast J0J1sl Cynb(aTa HaTpusl B pacTBOpE:
m(p-pa) =500+500 + 39+50—- 1,2— 17,6 =10702
®(Na,S0,) =142 /1070,2 = 0,133, nim 13,3%

JemoncTpanuonuslil Bapuant EI'D 2021 r. XUMMA, 11 xnace.
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Conep:kanne BEpHOTo OTBETa M YKa3aHMS 1O OIeHUBAHUIO
(ﬂOHyCKaI()TCS[ HWHBIC q)OpMyJ'IPIpOBKI/I OTBECTA, HC HCKAXXAKIHEC €ro CMI)ICJ'Ia)

Banabl

OTBeT NpaBUIIBHBII U MOTHBIN, COAEPKHUT CIEAYIOLINE HIEMEHTHI: 4

® TPaBMIBHO 3alHCaHBl yPABHEHUS pPEaKIHil, COOTBETCTBYIOMINX
YCIIOBHIO 3aJIaHUS;

® TIPaBWIGHO NIPOM3BEIEHBI BEUHCICHHS, B KOTOPBIX HCIONB3YIOTCS
HeoOXxoauMble (HU3UYECKHE BEIWYMHBI, 3aJaHHBIE B YCIOBUH
3aIaHAS;

® TPOIEMOHCTPHUPOBAaHA JIOTHUECKH OOOCHOBAaHHAS B3aHMOCBS3b
(M3UYeCKNX BENMYMH, HA OCHOBAaHWM KOTOPOH IPOBOISTCS
pacy€Thl;

® B COOTBETCTBUH C YCIOBHEM 3aJaHHsA OIpeeleHa HCKOMas
(u3ugecKkast BeIMIHHA

HpaBI/IHLHO 3allMCaHbl TPHU 3JICMCHTA OTBETA

HpaBI/IJ'IBHO 3aITMCaHbI IBa DJICMCHTA OTBCTA

HpaBI/IHLHO 3arucCaH OJUH 3JICMCHT OTBETA

Bce niaeMeHTEI 0TBeTa 3aIiCaHbl HEBCPHO

N[O |— (|

Maxcumanvnoiii 6ain

Ipumeyanue. B ciaydae, KorJa B OTBETE COJCPXKHUTCS OMMOKA B BBIYUCICHUSX,
KOTOpasi TpHBeJa K HEBEPHOMY OTBETY, OIICHKAa 3a BBIMOJHEHHE 3aJaHUs
CHMJKAETCS TOJIBKO Ha 1 Oar.

IIpu cropanuu 9,0 r opranuuyeckoro Bemecrsa A nomxydmnu 15,68 1 yriaekuciaoro
ra3a (H.y.) ¥ 5,4 T BOJIBI.

VI3BECTHO, UTO BEWIECTBO A HE COIEPIKHT aTOMOB YITIEPOA B Sp -THOPH/IH3ALINIH,
a TIpU ero OKHMCIICHUU CEPHOKHUCIIBIM pacTBOPOM MEpMaHraHaTa Kaiuus oopasyercs
TOJIEKO OJJHO OPTaHWYECKOE COeMHEHHE — OCH30MHas KUCIIOTa.

Ha ocHOBaHMY HaHHBIX yCJIOBHS 3aJa4H:

1) mpoBeauTe HEOOXOMUMBIC BBIYHMCICHHS (YKa3bIBAHTE EIMHUIBI HM3MEpPEHHS
HUCKOMBIX (DM3WYECKHX BEIMYMH) U YCTAHOBHTE MOJEKYISIpHYIO (opMyiry
BemiecTBa A;

2) coCcTaBbTe CTPYKTYpHYIO ¢GopMysy BemecTBa A, KOTopas OAHO3HAYHO
OTpaXkaeT MOPSAOK CBSI3H aTOMOB B €T'0 MOJIEKYJIE;

3) HanMIIUTEe ypaBHEHHE OKHCIEHHS BEIIeCTBA A pPacTBOPOM IIepMaHTaHaTa
Kanusi B NPHUCYTCTBHH CEPHOW KHUCIOTHI (MCIONB3YHTE CTPYKTYPHBIC (OPMYIIBI
OpPraHUYECKHX BEIICCTB).

© 2021 denepanbhas ciyxba 10 Haa30py B chepe 0Opa3oBaHUs M HAYKU

Bapuanr otsera:

IIpoBeneHsl BBHIYMCIICHWS, | HaiijeHa MoJeKyJsipHas Qopmyna
BeniecTsa A:

n(CO,) = 15,68 / 22,4 = 0,7 moinn; n(C) = 0,7 Monb

n(H,0)=5,4/18 = 0,3 monb; n(H) = 0,6 Mo
m(0)=9,0-0,7-12-0,6 - 1 = 0; BermecTBO A He COIEPKUT KUCIOPOIa
n(C):n(H)=0,7:0,6=14:12

MounekynspHas popmyna Bemecrsa A — C4Hjp

CocraBieHa CTpyKTypHas (popMyIia BemecTsa A:

QCH:CH@

Hamnucano ypaBHeHHe OKHCIIEHUS BelecTBa A:

5 @wzw + 8KMnO, + 12H,50, — =
/O
. 1o®c{ +8MNSO, + 4K,SO, + 12H,0
OH

OTBeT NpaBUILHBIA U MOTHBIH, COACPIKUT CIEAYIOIINE SIEMEHTHI:

® TIPaBWIBHO  IPOM3BEACHBI  BBIUHUCICHUS, HEOOXOMWMEBIC  UIS
YCTQHOBJIEHUS] MOJIEKYJISIpDHOW (OpMyJBl BelIecTBA, M 3alucaHa
MoJIeKyJIsIpHas GpopMyiia BEIeCTBa;

e 3amMcaHa CTPYKTypHas (opMysa OpraHMYeCKOTO BEIIECTBa, KOTOpast
OTpaXkaeT IOPSJOK CBA3U U B3aUMHOE PAaCIOJIOKEHUE 3aMECTHTENEH
1 QYHKIHOHATBHBIX TPYII B MOJIEKYJIE B COOTBETCTBUH C YCIOBHEM
3a/laHus;

® C HCIOJIB30BAaHUEM CTPYKTYPHOH (pOPMYIIBI OPraHHYECKOTO BEIIECTBA
3allUCAHO YpPaBHCHUE pEaKIUM, Ha KOTOPYI HaéTcs YyKazaHUE
B YCJIOBUHM 3aaHUs

HpaBI/IJH)HO 3allMCaHbl JBa 5JICMCHTA OTBCTA

HpaBI/IJ'lI)HO 3alcCaH OJWH 3JICMCHT OTBCTaA

Bce sneMeHTHBI 0TBETa 3alMCaHbl HEBEPHO

Maxcumanvrviii 6aun

WO |—N
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B coorserctBuu ¢ IlopsaxoM NpoBEeNeHUs TOCYAAapCTBEHHOW HTOTOBOH
aTTecTauu Mmo o0pa3oBaTEIbHBIM MPOrPaMMaM CPEAHEro OO0Iero o0pa3oBaHUS
(npuka3 Munnpocsemenuss Poccum u  PocoOpuamzopa ot 07.11.2018
Ne 190/1512, 3apeructpupoBan MuntoctoM Poccuu 10.12.2018 Ne 52952),

«82. <...> Ilo pesynpTaTaM I€pBOil M BTOPOH NPOBEPOK HKCIEPTHI
HE3aBUCHMO JPYT OT JpPYyra BBHICTABISIOT Oailibl 3a KaXKAbId OTBET HA 3aJaHHs
9K3aMeHaIoHHO! paboTsl EI'D ¢ pa3BépHYTHIM OTBETOM. <...>

B cnydae cymecTBEHHOTO pacxXOXKACHUs B 0ajuiaX, BHICTABICHHBIX IBYMS
9KCIIEPTaMH, Ha3HA4aeTcsl TpeThs IpoBepka. CyIIECTBEHHOE paCcX0OXKICHHE
B Oamrax ONpENeieHO B KPUTEPUSIX OLCHHBAaHHS I10 COOTBETCTBYIOLIEMY
yueOHOMY IIpeIMETY.

OKCIepTy, OCYHIECTBISIONIEMY TpPETBIO IIPOBEPKY, IPEIOCTABIACTCS
uHdopMalms o OaiaxX, BBICTABICHHBIX OJKCIIEPTaMH, paHee IPOBEPSBIINMHU
9K3aMEHAIMOHHYIO paboTy».

CyIlecTBEHHBIM CYUTAETCSI PacXOoXIeHWe B 2 Wi Ooliee Oayuia MexIy
OalTaMu, BBICTAaBICHHBIMH SKCIEPTAMH 3a BBIOJHCHHE JIIOOOr0 W3 3aJaHMI
30-35. Tperuii sKCHEpT NPOBEPSET TOJIBKO TE€ OTBETHI HA 3a/IaHUs, KOTOPHIE
BBI3BAIIN CTOJIb CYIIECTBEHHOE PACXOXK/CHHUE.
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