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MHeTpyknusi 1o BHINOJIHEHHIO PA60THI

Ha Bbimonnenue pabotsl orBojutest 2 yaca (120 munyt). Pabora cocromt w3 3
yacTeif, cogepralux 22 3agaHus.

Yacts 1 copepmur 15 3apannii (A1-Al5). K xaxkgomy 3ananuio naéres 4 Bapuanra
OTBETa, U3 KOTOPHIX TOJIBKO OAVH BepHSIi. [Ipu BEIOMHeHN) 3a/1aHus yacTd 1 o6BeuTe
KpY’KKOM HOMep BBIOpaHHOTO OTBeTa B 3K3a-MeHallnoHHOH pabote Ecnu Bl o6Benu He
TOT HOMEp, TO 3a4epKHUTE OOBEIEHHBII HOMEP KPEeCTHMKOM, a 3aTeM oOBejurTe HOMep
MPaBHIIBHOTO OTBETA.

Yacts 2 cocrout u3 4 3apannii (B1-B4), Ha KoTOpble HY)KHO JaTh KpaTKuil OTBET B
Bune Habopa 1mop Jlns 3amanuil yacTH 2 OTBET 3alMICHIBACTCS B JK3aMEHAIIMOHHOM
paboTe B OTBelEHHOM AJIsI 3TOro MecTe B cilydae 3amucy HeBEpHOTO OTBETa 3a4CpPKHUTE
€ro W 3aNUIIUTe PSAOM HOBBIH

Yacts 3 Bmovaer 3 3amanms (C1, C2, C3), BHIIOIHEHHe KOTOPBIX Mpe/InoiaraeT
HallMCaHKUE IIOJIHOTO, Pa3BEPHYTOr0 OTBETA, BKIIOYAIOINETO HEOOXOIMMbIC ypPaBHEHUS
peakimii ¥ pacyéTsl. OTBETHI Ha 3a/IaHKs YacTH 3 3alMCHIBAIOTCS HA OT/IEIBHOM JIUCTE.

ITpu BrImosHeHNH paboTsl Bel Moxere nonpzosatbes [lepuoanueckoil cucremoit
xuMmudeckux anementoB J.U. Meuneneesa, Tabnumeil paCTBOPUMOCTH coJield, KUCIOT U
OCHOBaHHH B BOJE, NICKTPOXUMHYCCKUM DSAOM HaNpsHKCHHH METaUlIoB U
HeTIporpaMMHUPYEMBIM KallbKyJISTOPOM

ITpu Brmmonuenuw 3amammii Bl MoxeTe mons3oBaThesl yepHOBHKOM OGpamiaem
Bame BHHMaHWe Ha TO, YTO 3allMCH B UepHOBMKE He OyIyT YUMTHIBATBCS IPU OICHKE
paboTsl. CoBeTyeM BBIONHSTH 3ajJaHMs B TOM IOpS/IKe, B KOTOPOM OHM AaHBI. JUis
9KOHOMHH BpPEMEHHU IIPOITycKaiiTe 3aJlaHHe, KOTOpoe He yHaéTcs BBIIONHUTE Cpasy, U
nepexoauTe K ciepyromeMmy. Ecnn nocne BbimonHeHUs Beelt paboThl y Bac ocTaHercs
BpeMs1, Brl cMoXkeTe BepHYThCA K IIPOITYIICHHBIM 3alaHUSIM.

Bamnel, nomyueHHsle Bamy 3a Bce BHIIOJNHCHHBIC 3a[aHMs, CYMMHPYIOTCS.
INocTapaiiTech BBHIIOJHUTH, KaK MOXHO Ooiblle 3afaHuil B HabpaTh MaKCHMAaJbHO
BO3MOXHOE KOJIHYECTBO OaIOB.

Kenaem ycnexa!

Bunmanune! Buneopaszoop nannoii padotsl npoiifer Ha caiite www.statgrad.cde.ru
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C KHCIIOPOJIOM MOKET pearnpoBaTh

Yacrp 1

K kaxncoomy u3 3adanuit AI-A15 oanvt 4 eapuanma omeema, u3 KOMOpPbIX MOJIbKO O0OUH
npaeunsnsiil. Homep 3mozo omeema o6eedume kpysickom.

1) mens. 3) TUIPOKCH[ HATPUs
B arome XUMUUECKOTO 3IeMEHTa 3JIEKTPOHBl HAaXOJATCS Ha JABYX 3HEPreTUYECKHUX 2) oxcup yraepoma(IV) 4) cepHas KucjoTa
YPOBHSIX, Ha BHEIUHEM YPOBHE — 5 3JIeKTPOHOB. 3TOT 3JIeMEHT —
1) 6op 2) azor 3) Heon 4) hocdop C oxcuyoM yriepona(lV) BzanMoneiicTByeT Kakaoe U3 ABYX BEILECTB:
BasieHTHOCTE 371eMEHTa B BBICIIEM OKCUAE PACTET B PsILy 1) AluAg 3) BaO u KOH
2) HClwu H,S0, 4) Ca(OH), u NaNO,
1) Be-B—>C 3) C1-Br—1
2) Ca—Sr—>Mg 4) H—>Li—Na Ompenenute GpopMyTy HEH3BECTHOTO BellleCTBa B CXeMe peaKINn:

HySO4+ ... > MgSO4 + H,0.

A3 Kopanentnas IIOJIsSIpHAs CBA3b PEAIN3YyETCA B BEIICCTBE

1) Cu0 2P, 350, 4 MgCl, 1) Mg 2) MgS 3) Mg(OH), 4) MgSO;
B xakoii MoJIeKyJIe BaTeHTHOCTE Cephl paBHa IV? Counb, KOTOpast MOXKET pearrpoBarh U ¢ COJSIHOM KUCIOTOM, U ¢ HUTPATOM KaJbIusl, —
1) HS 2) 50, 3) S0; 4) Ho804 1) CuSO, 2) KBr 3) BaSO, 4) Na,CO;

A5 | O6a okcuia IBISIOTCS KHCIOTHBIMU B PSITY
BepHus! nu cnemyromue yTBEpKASHHS O IpaBWwIax Oe3omacHO#l pabOTHl B IIKOJNBHOM

1) Na,O, P,Os 3) ALO;, SO; naboparopun?
2) CO,, SO, 4) Ca0,BaO A. Uto65! IOTacKTh INNaMsI CIIUPTOBKH, €TI0 CIeAyeT 3a1yTh
’ ’ b. Ilpu HarpeBaHuM NPOGHUPKH C pPacTBOPOM e& cledyeT pacrojiararb CTPOro
H3meHeHue nBeTa — IPU3HAK XUMHUYCCKOH PeaKIl MEXKIy BepTHKAIILHO.
1) pacrBopamu NaOH u HCI 3) CuO u pacrBopom H,SO, 1) BepHO TONBKO A 3) BepHBI 00a yTBepXKASHUS
2) CO, u pactBopom KOH 4) CaOuH,O0 2) BepHO ToJNBKO b 4) oba yTBepXICHMS HEBEPHBI.

!

A OnaMHAKOBOG YHCIIO IIOJOKUTENBHBIX M OTPUIATENBHBIX HMOHOB 0OOpasyeTcs IpH
N Al14 | ColsHYIO KMCIOTY MOXKHO OTJIMYHUTH OT pacTBOpa XJIOpYJa HATPUS € IIOMOIIBIO

NEKTPONHTHIESCKOH JTUCCOIMAIIAN

1) xuopmia kanus 3) xapboHaTa Harpus 1) pactsopa AgNO;. 3) denondranenna

2) xmopuga Sapus 4) cynbtaTa aTIOMAHHSA 2) JaxKMyca 4) pactBopa CuSO,.

A8 | B BogHOM pacTBOpe pearupyroT Mex Iy cobol

1) KIuFeBr, 3) CuCl; u HoSOq4
2) MgSO, u NaNO; 4) LiOH u HNO;
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Ha kakoii auarpamMe pactpeacicHHE MAcCOBBIX JOJEH 3IEMEHTOB COOTBETCTBYET
CaCO5?

8]

D

Yacre 2

Ilpu ewinonnenuu 3aoanuii BI-B2 uz npednoscenno2o nepeuns omeemos evloepume
064 npasuIbHLIX U 006edume ux Homepa. Llugpor evibpannsix omeemoe 3anuuiume 6
VKa3aHHOM mMecme 6e3 00N OTHUMENbHBIX CUMEO08.

B psaay xummaeckux snementos H — Na — Rb ysenuuusaetcs
1) BanEeHTHOCTD YNEMEHTA B COEIMHEHHAX
2) 4UC0 3ACKTPOHOB B aTOME

3) KMCTOTHBIN XapakTep OKCHAA

4) oTHOCHUTENIbHAA aTOMHAs Macca
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XapakTepHbie CBOHCTBA KHCIOPOJA KAK IPOCTOTO BELIECTBA:
1) ras Txenee Bo3ayxa
2) XOpOIIO PaCTBOPHM B BOAE
3) wMpoKo pacnpoOCTPaHEH B PUPOIE
4) cuUTBHBIM BOCCTAHOBHTE D

S) B3aMMOIENCTBYET KaK ¢ KHCJIOTAMH, TAK U C MIEIOYaMH

OTBeT: |

Ilpu evinonnenuu 3adanuii B3—B4 k kaxcoomy anemenmy nepeozo cmonbua noobepume
COOMBEemCcmeyIowuil 31eMeHm u3 emopo2o cmoabua. Buibpannsie yugpsr 3anuuiume
noo coomeemcmeyouumu Oyxeamu mabauyst. Lugpu ¢ omeeme mozym
HOGMOPSIMbCSL.

YCTaHOBUTE COOTBETCTBHE MEXAY CXEMOH XHMMYECKON DEakIMU U 3JICMEHTOM-
BOCCTAHOBHUTEJIEM B 3TOI peakLuu.

CXEMA XUMHUYECKOM IJEMEHT-
PEAKIINA BOCCTAHOBHUTEJIb

A) H,80, + Mg — MgS0, +H, DH

B) CuS+0,— SO, +CuO : 2) Mg

B) Cu + H,S0, — CuSO, + SO, + H,0 3) S
4 0
5) Cu

Otser: A b B




Xumus. 9 knacc. Bapuaur 3 Bugeopas6op Ha caiire www.statgrad.cde.ru 7

YCTaHOBUTE COOTBETCTBHE MEKIY BEIICCTBOM H pPEarcHTaMu, ¢ KaKIbIM U3
KOTOPBIX OHO MOXKET BCTYIIATh B PEAKIIHIO.

BELIECTBO PEATEHTBI
A) Ca(OH), (p-p) 1 N,, O,
B) H,S0, (pas6.) 2) CO,, HCI
B) H, 3) CuO, Fe
4) MgCl,, NaNO,

A b B

Ortser: |;

Yactp 3

st omeemoe na 3a0anusn C1-C3 ucnoav3yitme omoenvnutit tucm, 3anuwume cHavania
Homep 3a0arnus (C1, C2 uau C3), a 3amem pazeépHymbulil Omeen K Hemy.

Hana cxema nmpeBpamecHUE:

MgSO, — X —> MgO — Mg(NO,),.

Hanummre MONEKyJIApHBIC VPAaBHCHHA PEaKUMH, C MOMOLIBI) KOTOPBIX MOXKHO
OCYILUECTBHTh YyKa3aHHbIC MpeBpalleHus. [nsg mnociaeaHed peakuHH COCTaBbTE
COKpAIIEHHOE HOHHOE YPaBHCHHE.

K 250 r pactBopa kapGoHaTta HaTpHs JOOABIAIM PACcTBOP XIOpUAA GapHA 10
IIPEKPAIEHH BBIJEICHUA Ocaaka. Macca OT(QHIBTPOBAHHOTO M BBICYIICHHOIO
ocaaxa coctaBuiaa 39,4 r Paccuuraiite MaccoByio IO kapOOHaTa HATPHA B HC-
XOAHOM PacTBOpE.

JlBa rasza, oIuH U3 KOTOPHIX JIErde BO3AyXa, a APYrod — Tshkesee, MpopearupoBain
Mexay coboli mpu HarpeBanud. OOpa3oBaicsa ras ¢ pe3KHM 3amaxoM X, XOpOIIo

pactBopuMbiii B Boae. Pacteop X B Boae 0OnagacT KUCIOTHRIMHU CBOMCTBAMH. [1pu
mobaBlIeHHH K 3TOMY pacTBOpYy kKapOoHaTta HaTpus Beiaeigercs ras. Ompeaenawrte
¢opmyry raza X u HazoBute ero. CocTaBbTe aBa YpaBHEHHS TMPOBEIEHHBIX
PEaKIHUL.
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MHeTpyknusi 1o BHINOJIHEHHIO PA60THI

Ha Bbimonnenue pabotsl orBojutest 2 yaca (120 munyt). Pabora cocromt w3 3
yacTeif, cogepralux 22 3agaHus.

Yacts 1 copepmur 15 3apannii (A1-Al5). K xaxkgomy 3ananuio naéres 4 Bapuanra
OTBETa, U3 KOTOPHIX TOJIBKO OAVH BepHSIi. [Ipu BEIOMHeHN) 3a/1aHus yacTd 1 o6BeuTe
KpY’KKOM HOMep BBIOpaHHOTO OTBeTa B 3K3a-MeHallnoHHOH pabote Ecnu Bl o6Benu He
TOT HOMEp, TO 3a4epKHUTE OOBEIEHHBII HOMEP KPEeCTHMKOM, a 3aTeM oOBejurTe HOMep
MPaBHIIBHOTO OTBETA.

Yacts 2 cocrout u3 4 3apannii (B1-B4), Ha KoTOpble HY)KHO JaTh KpaTKuil OTBET B
Bune Habopa 1mop Jlns 3amanuil yacTH 2 OTBET 3alMICHIBACTCS B JK3aMEHAIIMOHHOM
paboTe B OTBelEHHOM AJIsI 3TOro MecTe B cilydae 3amucy HeBEpHOTO OTBETa 3a4CpPKHUTE
€ro W 3aNUIIUTe PSAOM HOBBIH

Yacts 3 Bmovaer 3 3amanms (C1, C2, C3), BHIIOIHEHHe KOTOPBIX Mpe/InoiaraeT
HallMCaHKUE IIOJIHOTO, Pa3BEPHYTOr0 OTBETA, BKIIOYAIOINETO HEOOXOIMMbIC ypPaBHEHUS
peakimii ¥ pacyéTsl. OTBETHI Ha 3a/IaHKs YacTH 3 3alMCHIBAIOTCS HA OT/IEIBHOM JIUCTE.

ITpu BrImosHeHNH paboTsl Bel Moxere nonpzosatbes [lepuoanueckoil cucremoit
xuMmudeckux anementoB J.U. Meuneneesa, Tabnumeil paCTBOPUMOCTH coJield, KUCIOT U
OCHOBaHHH B BOJE, NICKTPOXUMHYCCKUM DSAOM HaNpsHKCHHH METaUlIoB U
HeTIporpaMMHUPYEMBIM KallbKyJISTOPOM

ITpu Brmmonuenuw 3amammii Bl MoxeTe mons3oBaThesl yepHOBHKOM OGpamiaem
Bame BHHMaHWe Ha TO, YTO 3allMCH B UepHOBMKE He OyIyT YUMTHIBATBCS IPU OICHKE
paboTsl. CoBeTyeM BBIONHSTH 3ajJaHMs B TOM IOpS/IKe, B KOTOPOM OHM AaHBI. JUis
9KOHOMHH BpPEMEHHU IIPOITycKaiiTe 3aJlaHHe, KOTOpoe He yHaéTcs BBIIONHUTE Cpasy, U
nepexoauTe K ciepyromeMmy. Ecnn nocne BbimonHeHUs Beelt paboThl y Bac ocTaHercs
BpeMs1, Brl cMoXkeTe BepHYThCA K IIPOITYIICHHBIM 3alaHUSIM.

Bamnel, nomyueHHsle Bamy 3a Bce BHIIOJNHCHHBIC 3a[aHMs, CYMMHPYIOTCS.
INocTapaiiTech BBHIIOJHUTH, KaK MOXHO Ooiblle 3afaHuil B HabpaTh MaKCHMAaJbHO
BO3MOXHOE KOJIHYECTBO OaIOB.

Kenaem ycnexa!

Bunmanune! Buneopaszoop nannoii padotsl npoiifer Ha caiite www.statgrad.cde.ru
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Yacrp 1 C BOJOPOAOM MOXET PEarupoBaTh
K kasrcoomy u3 3ad0anuii A1-A15 oanwr 4 eapuanma omeema, u3 KOMopvIX MOALKO OOUH 1) xnop 2) mens
npasunvhstii. Homep 3mozo omeema 068edume Kpys#cKom.
3) rumpokcua xanus 4) consHas KuCIOTa
B atomMe XHMHYECKOTO 3]EMCHTA 3JICKTPOHBI HAXOIATCA HA TPEX SHEPIETHUCCKUX
YPOBHAX, HA BHEITHEM YPOBHE — 4 3JIEKTPOHA. ITOT SJIEMEHT —

1) nurnii 2) yraepon 3) xpemuwuit 4) apron C OKCHIOM KajdbLys B3aHMOAEHCTBYET KAXKAOE U3 IBY X BELICCTB:
BaneHTHOC TP 3JIEMEHTA B JICTYYCM BOIOPOJHOM COCIUHCHUH YMCHBIIACTCA B PAAY 1 SO2 " 02 2) H2O " CO2

1) O—>S—Se 2) C—Si—Ge 3) NaOH u SO, 4) HNO; u BaO

3) Cl—-Br—1I 4 C—->N—-O
KoBaneHTHas HeMmoApHasA CBA3b PEaIH3yETCA B BEILECTBE Ompenenute GopMy Iy HEU3BECTHOTO BEIECTBA B CXEME PEAKIHH;

1) H,S 2) S 3) Na 4) CuO KOH + ... = K,CO, + H,0.
B kakoii MONEKy e BaJIGHTHOCTb CEphl paBHa 117 1) CO 2) CO, 3) CH, 4) C

1) H,S 2) SO, 3) SO, 4) H,S0,
OGa oxcusa ABIOTCA OCHOBHLIMH B DALY Coub, KOTOpas MOXKET pPEardpoBaTh M C XIOPHAOM Oapus, M ¢ THAPOKCHIOM

3) CO, NO 4) Nazo, CaO 1) NaNO3 2) CUSO4 3) CaCO3 4) ZHBI'2
BrineneHue raza — npu3HaK XUMHYECKOH PEaKIUH MEXKIY

1) NaOH u HCI 2) CuO n HCI Bepnsl 1 cneAyomuye yTBEPKICHUS O paBuIax 6e30MacHOH paGoThI B IIKOABHOM

nabopatopuu?
3) ZnuH,80, 4) Ca0 u CO, A. Ilpu mpoBeacHHMH OTBITOB ¢ KOHLCHTPHPOBAHHBIMH PAaCTBOPAMH KHUCIOT H

meno4eit He0OX0IUMO BCETAa HAJAEBATh PE3UHOBBIC TIEPUATKH.

OnMHaKoBOC YHCIO MOTOKHMTCHBHBIX M OTPHLATCIBHBIX HOHOB ofpasyeTcs mpu B. OnbITH C 16Ty YHMH, SAOBHTBIMH BELIECTBAMH ITPOBOIAT TOJBKO IO TATOM.
3IEKTPONTUTHIECKOH THCCOLMALIUK

1 2
1) cynsdara varsus 2) oy moprma xames ) BEpPHO TOIMBKO A ) BepHO TOIBKO b
3 ; 4
3) xuopuza senesa(ll) 4) wmrpata xambms ) BepHBI 062 y TBEPKACHHA ) 06a yTBEP>KICHHA HEBEPHBI
B BOJHOM PacTBOPE PEAaTHPYIOT MEXKAY cOOOH
1) NaCl u Ba(NO5), 2) KOH 1 Na,SO, COJHY }0 KHCTIOTY MOYXKHO OTJIIMYHTH OT a30THON KHCIOTBI € MOMOILBIO
1) pacteopa Ca(OH), 2) nakmyca

3) HCl u BaBr, 4) CuSO, nK,S
3) pactBopa Na,CO, 4) pactsopa AgNO,
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Ha kakoii auarpamMe pactpeacicHHE MAcCOBBIX JOJEH 3IEMEHTOB COOTBETCTBYET
CuS0O,?

Yacrtb 2

IIpu evinonnenuu zadanuit BI-B2 u3 npednodcennozo nepeunss omeemos evibepume
064 NpagUIbHBIX U 006edume ux Homepa. Llugper evidpannvix omeemos 3anumiume 6
VKA3aHHOM Mecme 0e3 OONO/IHUMENbHBIX CUMBOJL08.

B pagy xummaeckux 31emeHToB P — S — Cl yBenuuuBaetes

1) crencHb OKHCICHUS ICMCHTA B BBHICILCM OKCH/IC

2) YKCTIO 3aMONHEHHBIX YJIEKTPOHHBIX CIIOEB
3) BaNEeHTHOCTH 37IEMEHTA B COCAUHEHUH C BOJOPOAOM

4) OCHOBHBIH XapPaKTEP BHICIIETO OKCHIA
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XapakTepHsle CBOHCTBA BOAOPOJA KaK MPOCTOTO BEIIECTBA:

1) ras nerue Bo3ayxa

2) XOpOIIO PaCTBOPHM B BOAE

3) cuIbHBIH BOCCTAHOBHTEIH

4) B3aUMOAEHCTBYET KaK C KMCIOTAMM, TaK H ¢ IIEN0YaMM

5) mupoko pacnpocTpaHéH B MPUPOIE

OTBeT: |

Ilpu evinonnenuu 3adanuii B3—B4 k kaxcoomy anemenmy nepeozo cmonbua noobepume
COOMBEemCcmeyIowuil 31eMeHm u3 emopo2o cmoabua. Buibpannsie yugpsr 3anuuiume
noo coomeemcmeyouumu Oyxeamu mabauyst. Lugpu ¢ omeeme mozym
HOGMOPAMbCAL.

YCTaHOBUTE COOTBETCTBHE MEXAY CXEMOH XHMMYECKON DEakIMU U 3JIEMEHTOM-
OKHCJIMTEIEM B 3TOU peaKLMH.

CXEMA XUMHAYECKOW PEAKIITHA DJEMEHT-OKUCJIUTEJD

A) H,S0, + Mg — MgSO, + H, HH
B) CuS + 0, — S0, + Cu0 2) Mg
B) Cu+H,S0, — CuSO, +SO0, +H,0 3) 3

4) O
5) Cu
Otser: | A b s
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YCTaHOBUTE COOTBETCTBHE MCXK/IY BCIICCTBOM M PCAreHTAMHU, C KaXIBIM U3
KOTOPBIX OHO MOKET BCTYIIATh B PEAKLIMIO.

BEIECTBO PEATEHTBI

A) HCl(p-p) 1) NaNO,,Cl,

B) NaOH (p-p) 2) Fe, CuO

B) O, 3) CO,, H,S0
4) Cu, S

A b B

N

Otser: |;

Yacrp 3

st omeemos na 3a0anusn C1-C3 ucnonwv3yitme omoenonutit aucm, 3anuwume cHavana
nomep 3adanun (C1, C2 unu C3), a 3amem pa3eépuymotii omeem K Hemy.

JlaHa cxema NMpeBPaILCHUH:

CuCl, — X — CuO — CuS0,,.

Hamummre MONEKyIIpHBIC VPAaBHCHHA PEaKIMi, C MOMOIIBI) KOTOPBIX MOKHO
OCYIUCCTBUTh YKa3aHHBIC MpeBpauicHud. [l MOCACOHEH pEakUuH COCTaBBTC
COKpANIEHHOE HOHHOE YPaBHCHHE.

K 150 r pacteopa kap6oHaTa HATpus HOGABUIN M3OBITOK Pa3GaBIEHHON CEpHOM
KHCJIOTBI, © PaCTBOP HATPENM A0 OKOHYAHHS BBIACICHHS ra3a. Bcero BeiacaIunoch
3,36 i raza (u. y.). Paccunraiite MaccoByro 100 kapOoHaTa HATPUS B HCXOIHOM
pacTBope.

JIng nomydyeHHs KHMCIOPOAA NPOKATWIN TBEPAOE BEIIECTBO TEMHO-(HOIETOBOTO
mgera. K TBEépmomy ocrtatky mnpumwiu Boxy. HepacTsopuBiieecs BemiecTso
oTpunsTpoBaM H J0OABMIM K HEMY KOHLUCHTPUPOBAHHYH) COJISHYI KHCIIOTY, MPH
TOM 0OpaszoBajicsa JKENTO-3eIEHBIH ra3 Txelee Bosayxa. Ompepenure cocrTas
HCCIICyEMOro BCIECTBA M 3amuiuute cro HasBanue. CocTaBbTe 2 ypaBHCHHS
MPOBCASHHBIX PCAKLUE.
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Kputepun oneHuBaHIs 3aJaHUI ¢ pa3BEPHYTHIM OTBETOM

JlaHa cxema NpeBpallecHUI:

MgSO, — X —5 MgO — Mg(NO,),.

Hamumure Moneky pHBIC YpaBHEHHS PCAKUMH, ¢ MOMOINBI0 KOTOPBIX MOKHO
OCYLIECTBHTh YKa3zaHHbIC NpeBpallcHusa. Jid mocieIHEH pPEakLHMH COCTAaBbTE
COKPaLIEHHOE HOHHOE YPaBHEHHUE.

DJ/IeMeHTbI 0TBETA
(momnyckaroTCa MHbIC (POPMY THPOBKH OTBETA, HE MCKAKAIOIIHE €TO CMBICT)

Hanmcars! ypaBHEHHs peakuuii, COOTBETCTBY FOILHME CXEME MPEBPALLCHHIA:
1) MgSO, + 2KOH = Mg(OH), | + K,S0,

2) Mg(OH), 5 MgO + H,0

3) MgO + 2HNO, = Mg(NO,), + H,0

COCTaBIEHO COKPAMEHHOE HOHHOE YPABHEHHE TS TIOCIIEIHEH PEaKIMM:

+ 2+
4) MgO + 2H" — Mg?* + H,0

Kpurepuu oueHuBaHus1 bawnl

OTBET NPaBUIBHBIN U MOJHBIH, BKJIFOYACT BCE HA3BAHHBIC 3JICMCHTHI

ITpasunbro 3anmucans! 3 ypaBHEHHA peakiui

ITpaBunpHO 3anucaHbl 2 YPABHEHH PEaKLHI

[IpaBuabHO 3aNMUCAHO OJHO YPABHEHHE PCAKLUU

Bce 371¢MeHTEI OTBETA 3AIHUCAHEI HCBCPHO

SO W]| A~

Maxcumansnulii 6an
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K 250 r pacteBopa kapbonata HaTpusa A00aBIAIH pacTBOp XJIOpHAa Oapus A0
MPEKPAINCHHUA BBIACICHUA ocaika. Macca OT(UIBTPOBAHHOTO U BBICYLICHHOTIO
ocaaka coctaBwia 39,4 r Paccuuraiite MaccoByi0 A0m0 kapboHaTa HATPHA B HC-
XOJHOM PacTBOpE.

J1eMEHTD] 0TBETA
(momy CKArTCS MHBIC (HOPMYTHPOBKH OTBETA, HE MCKAKAOIIUE €TO CMBICT)

1) CocTaBicHO ypaBHEHUC PCaKLIMU:

Na,CO, + BaCl, = BaCO4 |+ 2NaCl

2) PaccuuTtaHbl KOJIMUYCCTBO BEIIECTBA U Macca KapOoHAaTa HATPHS:
v(BaCO;) = 39,4 /197 = 0,2 Mons.

ITo ypaexenuto peaxiym v(Na,CO5) = v(BaCO5) = 0,2 Mo
m(Na,COz) =vM=0,2-106 = 21,2 1.

3) OnpegesreHa MaccoBas A0 KapOoHaTa HATPUA B PACTBOPE:

®(Na,CO5)= m(Na,CO;) - 100% : m(p-pa) = 21,2 - 100% : 250 = 8,48%

Kpurepun oueHuBaHus bajuibl

OTtBeT l'l'paBl/IJ'II:HBII‘;I H HOHHLIﬁ, BIKJIFOYACT BCC HA3ZBAHHBIC 3JICMCHTBI

HpaBI/IJ'ILHO 3aIUCaHbl 2 3JIEMEHTA U3 HA3BAHHBIX BBIIIE

[TpaBuapHO 3anucaH | 31eMEHT U3 Ha3BaHHBIX B (1-H win 2-i)

Bce 371eMEHTHI OTBETA 3aIMKCAHBI HCBCPHO

WO | =N W

MaxcumansHuiii 6ain
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JBa raza, 0JuH M3 KOTOPBIX JIETYe BO3Ay Xa, a APYTOH — THKEIee, MPOpearupoBaiu
Mexay coboii mpu Harpepanuu. OOpa3oBajics ra3 ¢ pe3KUM 3amaxoM X, XOpOIio
pacTBOpHMBIH B Boze. PactBop X B BoJe 001aAacT KUCIIOTHBIMHU CBOMCTBaMHU. 11pu
J00aBJICHHH K 3TOMY pacTBOPY KapOoHaTa HaTpuisd BLOCIACTCA ras. Onpenenure
¢opmyny raza X u Hazopure ero. CocTaBpTe OBA YPaBHEHHS TPOBEAEHHBIX
PCaKIHi.

JJIEMEHTHI 0TBETA
{ ZOTIy CKaKOTCs1 HHbIC ()OPMY IMPOBKU OTBETA, HC HCKAXKAIOIKE €TO CMBICT)
Ompenenena popMyia Tasa, U 3aMHCAHO €TI0 HA3BAHUC!
1} HC1 — xstoposogopox

CocTaBicHsI 2 ypaBHSHHS PCAKLHMA C y4aCTHEM raza X:
2)H, + Cl, =2HCI

3) 2HC1 + Na,CO, = 2NaCl + CO, + H,0

Kpurepun oueHuBatust banibl

Otser l'IpaBI/IJ'IbHHﬁ )4 HOHHLIﬁ, BKJIOYACT BCC HA3BAHHBIC 3JICMCHTHI

HpaBI/UIbHO 3aMHCAHBI 2 3JICMEHTA K3 HA3BAHHBIX BBIIIIC

ITpaBunpHO 3anmucan | 3ICMEHT M3 HA3BAHHBIX BBILIC

Bce 31eMEHTBI OTBETA 3aMHCAHbI HCBCPHO

WO =W

Moarxcumanvuwii 6amn
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Kputepun oneHuBaHNs 3aJaHUI ¢ pa3BEPHYTHIM OTBETOM

JlaHa cxema npeBpalLeHUI:

CuCl, > X "> CuO — CuSO,,

Hammmmure Monexy pHbIE ypaBHCHHA PEAKUMH, ¢ MOMOINBIO KOTOPBIX MOKHO
OCYLICCTBHTh YKAa3aHHbBIC NpEBpAaINCHMA. s nocleIHEH pPeakLHH COCTaBbTE
COKPaLIEHHOE HOHHOE YPAaBHEHHE.

JJEMEHTBI OTBETA
(momnyckarwTcs HHbIC (POPMYTHPOBKH OTBETA, HE MCKAYKAIOLIHE €TO CMBICT)

Hanucans! ypaBHEHHA peakiuii, COOTBETCTBYIOIHE CXEME IPEBPALIECHIM:
1) CuCl, + 2KOH = Cu(OH),| +2KCl

2) Cu(OH), —> CuO + 1,0

3) CuO + H,S0,, = CuSO, + H,0

CocTaBICHO COKPAIUEHHOS HOHHOE YPABHEHHE TSl TOC/ICAHEH PCAKLIUH;

4) CuO + 2H" — Cu** + H,0

Kpurepun oneHnBanns bauibl
(OTBCT MPaBUIIBHBIM U IMOJHBIH, BKIFOYACT BCC HA3BAHHBIC 3JICMCHTHI
[IpaBuiibHO 3anucaHsl 3 ypaBHEHUS PEaKLHMA
ITpaBubHO 3anucaHsl 2 YPaBHEHUA peakIHi

[TpaBuibHO 3aNMCAHO OJHO YPABHCHHUE PCAKLIHH
Bce 2;1eMeHTBI OTBETA 3aITHCAHBI HEBEPHO

Slo|—|v|w s~

Maxcumanwvuwiti 6an
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K 150 r pactBopa xapboHaTta HaTpus H0GaBHIN H3OBITOK pa3OaBICHHOH CEpHOMH
KHCJIOTHI, H PACTBOP HATPEJIH IO OKOHYAHHS BBIACIICHHA ra3a. Bcero BBIACIHIOCH
3,36 nraza (d. y.). Paccuuraiite MacCOBY¥0 JONI0 KapOOHAaTa HATPUA B HCXOJHOM
pacTBope.
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JJIEMEHTBI 0TBETA
( mOTTy CKarOTCs1 HHBIC (YOPMYIMPOBKH OTBETA, HE HCKAMKAFOILHE €rO CMBICTT)

1} CocTaBnieHO ypaBHCHUE PCaKIIMH:

Na,CO; + H,SO, = Na,SO, + CO, + H,0

2) PaccuuTaHbl KOJIMYECTBO BEILECTBA U Macca kKapOOHATA HATPHSL:
w(CO,)=3,36/22,4=0,15 mons.

Io ypasuenuto peaxunu ¥(Na,CO,) = W(CO,) = 0,15 monb
m(Na,CO,)=vM=0,15106=159r

3) Onpegenrena MaccoBas A0y kapOoHaTa HATPUA B PacTBOpE:

0(Na,CO3)= m(Na,COj3) - 100% : m(p-pa) = 15,9 - 100% : 150 = 10,6%

Kpurtepuu oueHuanust banbl

OTBET NpaBHITLHBIN U MOJIHBIH, BKIIIOYACT BCC HA3BAHHBIC YJICMCHTHI

HpaBI/U'IBHO 3aIHCAHBI 2 3ICMEHTA W3 HA3BAHHBIX BBIIIIC

ITpaBmbHO 3amucad | 31CMEHT M3 Ha3BaHHBIX BhINIC (-1 mnwm 2-11)

Bce 3eMeHTBI OTBETA 3AITHCAHBI HCBCPHO

W || = || W

Marxcumanvusiii 6amn
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J11 noJlydeHHs KHCIIOpoJa MPOKAIHIH TBEPIOE BEILECTBO TEMHO-(DHOIETOBOTO
meta. K TBEpaomy ocrtaTky npwimiau Boay. HepacTBopuBIIEECS BEILECTBO
OTGUIBTPOBANH U JOOABHIH K HEMY KOHUCHTPHUPOBAHHYIO COJAHYIO KHCIOTY, MPH
3TOM OOpasoBancsa KENTO-3eNEHBIH ra3d Tsokelee Bosayxa. Ompeaenure coctas
HCCIIEAYEeMOTO BEIISCTBA W 3amuinMTe ero HaspaHue. CocTaBbTe 2 ypaBHEHHUSA
MPOBEASHHBIX PCAKLIMH.

JJ1IeMEHTBI 0TBETA
(momy CKarTCA UHbIE (JOPMY TMPOBKU OTBETA, HE HCKAXKAIOILHIE €TI0 CMBICT)
OmnpeaenéH cocTaB BEMIECTBA U 3aMKUCAHO €TO HA3BAHKC:
1) KMnO, — nepmanraHat kawi

CocTtaBicHb! 2 YpaBHCHHS PEAKLUH, MPOBCAEHHBIX YYAIIUMHCSA B MPOLIECCE UCCIICAOBAHMSA
HEU3BECTHOTO BEILIECCTBA!
2) 2KMnO, = K,Mn0O, + MnO, + O,

3) MnO, + 4HCl = MnCl, + Cl, + 21,0

Kpurepun oueHuBaHus Bamwibl

(OTBET NPAaBUIILHBIN W MOJTHBIN, BKIIFOYACT BCC HA3BAHHBIC YJICMCHTBI

ITpaBUIbHO 3anMCAHbI 2 3JICMEHTA W3 HA3BAHHBIX BBILIC

HpaBI/I.HbHO 3amucaf | 2J1eMEHT M3 HA3BAHHBIX BBIMIC

Bce aneMeHTBI OTBETA 3aIHCaHBI HEBCPHO

WO ||| W

Maxcumanvhsiii 6an
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OTBeTBI K 32JaHASIM ¢ KpaTKuM O0TBE€ETOM

Bapuant 3
Ne saganns Oteer Ne saganns OtBer
B1 24 B3 235
B2 13 B4 231

OTBeTBI K 3aJaHUsAM ¢ KPAaTKHM OTBETOM

Bapnant 4

Ne zaganns OTteer Ne zaganng OTteer
Bl 15 B3 143
B2 13 B4 234




Bap A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 A15
4 3 1 2 3 4 1 2 3 2 4 4 1
4 1 3 2 4 3 2 1
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4 1 2 2 2 3 4 1
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