INPOEKT

IlepcnekTUBHASE MOJIeJIb U3MEPHUTEIbHBIX MATCPUAJIOB
JJIS1 TOCYIaPCTBEHHOI UTOTOBOM ATTECTALINHU
10 MPOrPaMMaM CpeaHero 00uero 0o0pa3oBaHus
no XUMHUUN
JleMOHCTpallMOHHBII BAPUAHT
HMucTpykums no BbINOJHEHHIO PadoThI

DK3aMeHalMOHHAass paboTa COCTOUT M3 JIBYX YaCTeH, BKIFOYAIOIUX B ceOs
33 zapmanuit. Yacte 1 comepkutr 26 3agaHuii ¢ KpaTKUM OTBETOM, 4YacTb 2
COJEPXKUT 7 3ajaHuil ¢ Pa3BEPHYTHIM OTBETOM.

Ha BhITIOIHEHHE 9K3aMEHAIMOHHON PabOThI IO XMMHUH OTBOJMTCS 3,5 dyaca
(210 munyT).

OTBeTOM K 3aJaHHsAM 4YacTH | sBISIETCS MOCIENOBATEIBHOCTh HUDP WU
gucio. OTBET 3alMUIINTE 10 MPUBEASHHBIM HIDKE oOpasllaM B IOJie OTBETa
B TekcTe paboThl, a 3areM nepeHecure B OnaHk orBetoB No 1.
ITocnenoBatenbHOCTh PP B 3amanusax 1—23 3anummre 6e3 mpoOesnoB, 3amsaThIX
U IPYTUX JONOJHUTEIHHBIX CHMBOJIOB.

Otser: |35 35

XY
OrtBerT: 4|2 L' 2
OrtBer: 34 . 3 / l'|

OtBeThI K 3aJ1aHusIM 27-33 BKIIIOYAIOT B ce0sl MOJPOOHOE OMHUCAaHUE BCErO
X0Jla BBIMIOJHEHMS 3aaHus. B OnaHke oTBeTOB Ne 2 yKaKUTe HOMEp 3aJaHUS
1 3aIUIINTE €T MOJTHOE PELIeHHE.

Bce Omamkm EI'D  3anonmHsrorcss sApKAMH —4YEPHBIMH  YCPHUIIAMH.
JomyckaeTcst UCTIONb30BaHUE T€IEBON WM KaWUISIPHOW PYUYKH.

[Ipu BBIMONHEHHH 3aJaHUN MOMHO TOJIB30BATHCSI YEPHOBUKOM. 3amucH
B YePHOBHKe, a TAK/Ke B TEKCTe KOHTPOJIbHbBIX H3MEPUTEJILHBIX MaTepHAI0B
He YYNTHIBAIOTCSH NIPH OLleHUBAHUHN PaldoOTHI.

[lpu BeITONHEHMHM paboOThl HCHONB3yHTEe [lepuogudeckyro cucTemy
xuMudeckux saemeHToB .M. MenaeneeBa, TaOnmily pacTBOPUMOCTH COJIEH,
KHCIIOT YU OCHOBaHUI B BOJE, ANEKTPOXUMHUUYECKUHN Psii HANPSDKEHUH METaslloB.
OTH CONPOBOJUTENbHBIE MaTepUalIbl IPUIIAraloTCs K TEKCTY PabOThI.

J171s1 BEIUKCTIEHUI UCTIONB3YHTE HEMPOTPAMMHPYEMBIA KaJIbKYJISTOP.

Bamnbl, monmyuyennsle Bamu 3a BBIIOMHEHHBIE 3aaHUsl, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOJHUTH KaK MOXHO OOJBIIE 33aHUi U HAOpaTh HAHOOJbIICE
KOJIMUECTBO 0aJlIoB.

IMTocne 3aBepiienust pabOTHI IPOBEPHTE, YUTOOBI OTBET Ha KaXKAO€ 3aJaHue B
6markax oTBeToB Ne 1 1 Ne 2 GBI 3ammcaH 1moJ| MPaBHIBHEIM HOMEPOM.

Kenaem ycnexa!
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Yacrtp 1

Omeemom K 3a0anusam 1-23 aensemcs nocireoosamenvnocmov yugp. Omeem
3anuwiume 6 nole omeema 6 MeKcme pabomvl, a 3amem nepeHnecume
6 B/IAHK OTBETOB Ne¢ 1 cnpasa om nomepa coomeemcmeyouiezo 3a0anus,
HauuHnasa ¢ nepeoi kiemouku. Ilocneoosamenvnocms yugp 3anucvigaiime de3
npoodenos, 3anAmuplx U _Opy2ux 0ONOJIHUMETbHBIX cUMB0.108. Kajcowlii cumeon
nuwiume 6 OmMOENbHOU KICHIOUKE 6 COOMGEMCHIGUU C NPUECOCHHLIMU 6
onanke oopazuyamu. L{ughpol 6 omeemax na 3aoanun 7, 8, 10, 14, 15, 18, 19, 21,
22, 23 mozym noemopamaucs.

Jnsa BbIMOnHEHMs 3afaHuil 1-3 McHonb3yHTe ClleAyroIUi psj XUMUYECKUX
3JIEMEHTOB:

1) Cs 2)C 3)0 4HCr 3N

OTBeTOM B 3afaHUAX 1-3 SABISETCS MOCIICIOBATCIBHOCTD L[I/I(I)p, oA KOTOPBIMHU
YKa3aHbl XUMHUYCCKUEC DJIEMCHTEI B TAHHOM pHAdy.

OnpenennTe, aTOMbl KaKHX M3 YKa3aHHBIX B piAdy 3JIEMEHTOB B OCHOBHOM
COCTOSTHUY UMEIOT OJUHAKOBOEC YHMCJIO HECIIAPEHHBIX DJIEKTPOHOB.
3anumure HOMCpa BI)I6paHHI)IX OJICMCHTOB.

OTBeT:

W3 yka3aHHBIX B ALYy XUMHUYECKHUX JIEMEHTOB BBIOCPUTE TPH p-3JIE€MEHTA.
Pacmionoxxute BBIOpaHHBIE 3JIEMEHTHI B IOPSAKE YMEHBIICHHS HX ATOMHOTO
panuyca.

3anuimuTe HoMepa BHIOPAHHBIX HJIEMEHTOB B HY KHOM I10CJIE10BATEIBHOCTH.

OT1BeT:

W3 ymcna ykasaHHBIX B Psly JJIEMEHTOB BHIOEpUTE JBa JJIEMEHTA, KOTOpHIE
HMEIOT OJIMHAKOBYIO Pa3HOCTb MEXKIY 3HAUEHHSIMM MX BbICIIEH W HU3LIEH
CTETeHN OKHCIICHHUSI.

3anumure HoMepa BEIOPaHHBIX JIEMEHTOB.

OrtBeT:
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W3 npeioskeHHOT0 MepeyHst BIOEPHUTE JIBa BEIIECTBA MOJIEKYJISIPHOTO CTPOCHUS
C KOBaJICHTHOMU MOJISIPHOH CBSI3BIO.

1) Na,SO,
2) HCOOH
3) CHy
4) CaO
5) Cl,

3amummuTe HoMepa BEIOPAHHBIX OTBETOB.

OrtBerT:

W3 mpennokeHHOTO HepeuHsl BhIOEpUTE /IBa BELIECTBA, C KAXIBIM U3 KOTOPBIX
JKeJe30 pearupyer 06e3 HarpeBaHHsI.

1) xmopun xansys (p-p)

2) cynbdar meau(Il) (p-p)

3) KOHIEHTPUPOBAHHAs a30THAs KMCIIOTA
4) pasbaBieHHas COJSHASI KHCIIOTa

5) OKCH aTFOMHHHS

3anummuTe HoMepa BEIOPAHHBIX OTBETOB.

OrtBerT:

B omHy u3 mpoOHpoK ¢ OCaaKOM THAPOKCHIA ATIOMHHHSA T00AaBUIM CHIIBHYIO
KUCIOTYy X, a B JIpyIryl0 — pacTBOp BemiecTBa Y. B pesympraTte B Kakaoil
13 TpoOUPOK HAOIIONANM pacTBOpeHHE Ocaluka. M3 MpPeasioKEHHOTO TepeyHs
BbIOEpHTE BenlecTBa X U Y, KOTOPbIE MOTYT BCTYIATh B ONMMCAHHBIE PEaKIUH.

1) 6poMoBOAOpPOIHASI KUCIIOTA
2) ruapocyibGua HATpHS

3) cepoBOIOPOIHASI KUCIOTA
4) THIPOKCH] KaJHs

5) ruapatr aMMuaka

3anumuTe B TaONMIly HOMEpa BBHIOPAHHBIX BEIIECTB 07 COOTBETCTBYIOUIMMH
OyKBaMmH.

XY

OrTBeT:
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VYcTaHOBUTE COOTBETCTBHE MEXAy (GOpPMYNIOW BeliecTBA M pearcHTaMH,
C KaXIbIM M3 KOTOPBIX 3TO BEIIECTBO MOXET B3aWMOJCHCTBOBATh: K Ka)IOU
Mo3uuK, 0003Ha4YeHHOW OYKBOW, MOAOEpPUTE COOTBETCTBYIONUIYIO MO3MIIMIO,
0003HaYeHHYIO0 ITH(POT.

DOOPMVIJIA BEILIECTBA PEATEHTBI
A) S 1) AgNO3, Na3PO4, C12
B) SO, 2) BaO, H,0, KOH
B) Zn(OH)2 3) Hz, Clz, 02
I') ZnBr, (p-p) 4) HBr, LiOH, CH3;COOH (p-p)

5) H;PO4(p-p), BaCl,, CuO
3anuiuTe B TAOJIUILY BHIOPaHHBIC IIU(PHI O] COOTBETCTBYIONIMMHU OYKBaMHU.
A|B|B|T

OrtBeT:

YCTaHOBUTE COOTBETCTBHE MEXIY HMCXOJHBIMU BEIECTBAMH, BCTYIAIOIIUMHU
B PEaKIHMI0, U MPOIYKTAMHU ITOH pEaKlUH: K KaKIOW MO3HUIUH, 0003HAYCHHOM
OYKBOIA, ITO0EPUTE COOTBETCTBYIOUIYIO TMTO3UIINIO, 0003HAYCHHYTO ITU(PPOH.

HNCXOAHBIE BEIIIECTBA MPOAYKTHBI PEAKIINN
A) Mg u H,SO4 (xoH11.) 1) MgSO4u H,O
B) MgO u H,SO, 2) MgO, SO, n H,0
B) S u H,SO, (koH11.) 3) H,Su H,0
F) H,Su O, (I/I36) 4) SO, u H,O
5) MgSO4, HQS u HQO
6) SO;u H,O
3amumuTe B TaOIHIy BEIOpAaHHBIC UQPHI ITOJ] COOTBETCTBYIOMIMME OYKBAMHL.
A|B|B|T
Ortser:

3amgana cJIeayromas cxema HpeBpameHHﬁ BCHICCTB:

Fe Y
X > FeCl; > FeCl,
OHpC,Z[CJ'II/ITC, KaKn€ U3 YKa3aHHBIX BEIICCTB SABJIAIOTCSA BEIICCTBAMHA XnY.

1) HC1

2) CuC12

3)KI

4) Cl,

5) Agl

SanumuTe B TaOJMIy HOMepa BHIOPAaHHBIX BEHIECTB MOJ] COOTBETCTBYIOIIUMH
OyKBaMHu.

XY

OrtBeT:
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YcTaHOBUTE COOTBETCTBHE MEXAYy (HOpMyNoil BellecTBa M KJIACCOM/TPYIIION
OpPTaHMYECKHX COEIMHEHUH, K KOTOpPOMY(-0i) 3TO BEWIECTBO NPHHAIICHKHT:
K KaXKA0H mo3umnuu, 00O03HAUeHHOH OyKBOH, MMOAOEpUTE COOTBETCTBYIOIIYIO
MTO3HIINI0, 0003HAYCHHYIO T (POT.

OOPMVJIA BELLIECTBA KJIACC/TPYIIIA OPTAHMYECKUX
COEJJUHEHUUA

H 1) nunenTumsl

A) @ 2) aMHHBI
3) aMHHOKHUCIIOTHI
o] 4) kapOOHOBBIE KHCIIOTHI

B) H2CI:—CH2—CH2—g\

NH, OH

(0]

B) H2C|:—!3|—NH—CH2—H\

NH, OH

3amumuTe B TAOIHIy BEIOpAaHHBIC IU(PHI ITOJ] COOTBETCTBYIOMIMME OYKBAMHL.

A|b|B

OrtBeT:

W3 mpemiokeHHOro IiepedHsi BbIOEpUTE JBa BELIECTBA, KOTOPBIE SBIAIOTCA
CTPYKTYypHBIMHU H30MepaMu OyTeHa-1.

1) Oyran

2) uukiao0yTaH
3) Oyrun-2

4) Oyramuen-1,3
5) MeTuInporeH

3anumure HOMCpa BI)I6paHHI)IX OTBECTOB.

OTBeT:
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U3 OPEAIIOKCHHOT'O nepeUHa BI)I6epI/ITe BCC BCIICCTBA, KOTOpPBIC
BSaHMOHCﬁCTByIOT C BOOAHBIM paCTBOPOM II€pMaHTaHaTa KaJiusi.

1) rekcen-1
2) OeH3on
3) MeTuiIOeH301

4) osrtunauerar
5) YKCYCHBIH aibIeru

anumure HOMCECpa BLI6paHHLIX OTBETOB.

OrtBerT:

W3 mpemnokeHHOTO TepedHs BRIOEPUTE [Ba BEIIECTBA, C KOTOPBIMH pEarnpyeT
METHUJIAMUH.

1) mpoman

2) xIopMeTaH

3) BOJOPOT

4) TUIPOKCHUJ HATPUS
5) consHas KHCIIOTa

3anuimuTe HoMepa BEIOpAaHHBIX OTBETOB.

OTtBeT:

YCTaHOBUTE COOTBETCTBHE MEXKAY CXEMOW peakluu M BeulecTBoM X,
MPUHUMAIOLIMM B HEW y4yacTHe: K KaXJOW MO3MIMU, 0003HAYCHHOW OYKBOW,
oAOepHTe COOTBETCTBYIOUIYIO MO3UIIHIO, 0003HAYCHHYIO IU(POIL.

CXEMA PEAKLINU 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 — CH3CH,CH,CH; 3) NaOH (Bozan.)
I') CH;CHCICH,Cl1 + X — CH3C=CH 4) Cu(OH),
5) Na
6) Cu

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLIMMH OYKBaMH.

A|b|B|T

OTtBeT:
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VcraHOBUTE  COOTBETCTBHE  MEXKAY  pearupylolldMd  BEUIeCTBaMU U
YIJIEPOACONEPKALIMM TPOAYKTOM, KOTOPBIA 00pa3zyercss mpu B3auMOJCHCTBUH
9THX BEIIECTB: K KaXIOH MO3MIUKM, OOO03HAYCHHOW OyKBOW, mOAOepUTe
COOTBETCTBYIONIYIO TIO3HIINIO, 0003HAUEHHYIO TUDPOI.

PEATMPVYIOIIVE BEIIECTBA IMPOAYKT
B3AUMOJIEMCTBUSA
A) yKcycCHasi KHCIIOTa ¥ Cynb(UI HATPHS 1) IPOIMOHAT HATPHA
b) MypaBbuHas KUCIOTa U TUAPOKCUA HATPUS 2) OTHIAT HaTpHs
B) mypaBbunas kuciora u oxcun meau(Il) (mpu 3)  opmmar meu(IT)
HarpeBaHuH )

4) Qopmuar Harpus
5) aneTaTr HaTpus

I') sTaHON u HaTpwiA

6) YIJEKHCIIBIH ra3
3amumuTe B TAOIHIy BEIOpAaHHBIC IU(PHI ITOJ] COOTBETCTBYIONINMH OYKBAMIL.
A B|B|T

OrTBeT:

3anaHa cieayomas cxeMa npeBpalleHuil BelecTs:
CH;CH,Cl —X— CH,CH,0H —Y— CH;CHO

OHpeZ[eJ'H/ITC, KaKHUC U3 YKa3aHHBIX BCUICCTB SABJISIOTCS BCIICCTBAMU XnuY.

1)H,

2) CuO

3) Cu(OH),

4) NaOH (H,0)
5) NaOH (crupr)

3anuiure B TAONUIy HOMepa BBIOPAHHBIX BELIECTB II0J| COOTBETCTBYIOLIMMH
OyKBaMH.

XY

OrTBeT:
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)4 ! IIPEIJI0KEHHOI' O IICPCUYHS BbI6epI/ITC BCC CYXKICHUA, KOTOPBIC CIIPABCIINBAI
JUIA pEeaKInn: CO(F) + 2H2(r) — CH}OH(;) + Q

1) OTHOCHUTCSI K TOMOTE€HHBIM PEaKIUIM

2) OTHOCHTCS K OKHCITUTEIIbHO-BOCCTAHOBHTEIIBHBIM PEAKIISIM

3) TOBBINICHUE JABJICHUS YBEIIMIUBACT CKOPOCTh 00pa30BaHUs METAHOJIA

4) yBenuueHUE KOHIIEHTPAIMK BOJOPOJA HE BIMAET Ha CKOPOCTh 0Opa3oBaHUs
MeTaHoa

5) TOBBIIIEHUE TEMITEPATYPHI YBETUUUBAECT CKOPOCTD JaHHOH peakinu

3anummTe HOMEpa BLIGpaHHHX OTBCTOB.

OTBeT:

VYcTaHOBHTE COOTBETCTBHE MEXY YPaBHCHHEM PEaKLMH M CBOHCTBOM JICMEHTA
a3oTa, KOTOpOE OH TMPOSBISET B OJTOM peakuud: K KaKIOW TO3UIUH,
0003HaYeHHOH OyKBOH, TOIOEPUTE COOTBETCTBYIOIIYIO O3UIUI0, 0003HAYCHHYTO
IUPPOA.

VYPABHEHUE PEAKILIUU CBOVICTBO A30TA
A) NH,HCO; =NH; + H,O + CO, 1) sBIsETCS OKUCIUTENIEM
B) 3CuO +2NH; =N, + 3Cu + 3H,0 2) SBISAETCS BOCCTAHOBUTEIIEM
B) 4NH; + 50, =4NO + 6H,0 3) sBISCTCSA U OKUCIHUTEICM,

7 BOCCTaHOBHTEIIEM
4) He nposIBJIAET OKHCIUTEIBHO-
BOCCTaHOBHTEJILHBIX CBOHCTB

3amumuTe B TAOIHIy BEIOpAaHHBIC HUQPHI IO COOTBETCTBYIOMINME OYKBAMIL.
A|B|B

OTBeT:
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YcTaHOBHTE COOTBETCTBHE MEXKAY (POPMYJION CONM U MPOAYKTAMH DIICKTPOIIH3a
BOJIHOT'O PAaCTBOpPA 3TOM COJIM, KOTOPHIE BBIACIMINCH HA HHEPTHBIX JJIEKTPOAAX:
K KaXA0H mo3unuu, 00O03HAueHHOH OyKBOH, MOmOepUTE COOTBETCTBYIOIIYIO
MTO3HIINI0, 0003HAYEHHYIO T (POH.

OOPMYVYIJIA COJI MMPOAYKTHBI DJIEKTPOJIN3A
A) NazPO, 1) Merail, KHCIOpOX
b) KCl 2) METAaILL, TaJIOreH
B) CuBr, 3) BOIOPOX, KUCIIOPOL,

4) BOIOPOM, rajioreH

3anumuTe B TaOIUIy BEIOPaHHBIC U PHI MO COOTBETCTBYIOLIMMH OYKBaMH.
A|B|B

OrtBerT:

Jlns BemiecTB, MpHUBEIEHHBIX B IEpEYHE, OMNPEICNIUTE CpeAay HX BOJHBIX
pacTBOPOB C OIMHAKOBOW MOJISIPHON KOHIIEHTPAIIMEH:

1) Na2804
2) FC(NO3)2
3) K»SO;
4) HCIO;

3anuimuTe HOMepa BEIIECTB B IOPsIKE BO3pacTaHus 3HaueHHs pH HX BOXHBIX
pacTBOpOB.

OrtBeT:

© OI'BHY «®UITN»
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YCcTaHOBUTE COOTBETCTBHE MEXKIY CHOCOOOM BO3ICHCTBHS HA PAaBHOBECHYIO
CHCTEMY
H,0p0+ APy = AIOH* ., +H (,., — O
2M(x) (pp) ®-p) (p-p)
U CMENIeHHEeM XHMHYECKOTO PaBHOBECHS B pe3yJbTaTe 3TOT0 BO3JCHCTBHUS:
K KaXIO0i mo3uiuu, 0003Ha4YeHHOW OyKBOH, HOAOEPHTE COOTBETCTBYIOLIYIO
MO3UIIHI0, 0003HAYCHHYO HU(POH.

BO3/IEMUCTBUE HA
CUCTEMY

A) nobaBieHHE KUCIOTHI

HATIPABJIEHUE CMEIIEHUA

XUMHNYECKOI'O PABHOBECH A
1) cMmemaercst B CTOPOHY MPAMOii peaKIuu
b) monwxeHue naBneHus 2) cMmemaercs B CTOPOHY OOpaTHOH peaKIuy
B) noBblleHHe TEMIIEPATYpbl  3) IIPaKTHUECKH HE CMEIaeTcs
I') nobasnenue TBEPIOI
weénoun

3anumuTe B TaOIMIYy BEIOpAHHBIC UQPHI ITOJ] COOTBETCTBYFOIIMMH OyKBaMH.

A|B|B|T

OTBeT:

VYCTaHOBHTE COOTBETCTBHME MEXIy (GOpPMyJIaMH BEHIECTB W PEarcHTOM,
C MOMOIIBI0 KOTOPOrO MOKHO Pa3IMYMTh BOJHBIE PACTBOPHI ITHX BEIIECTB:
K KaXA0H mo3ummu, 00O03HAUYEeHHOH OyKBOH, MOAOEpUTE COOTBETCTBYIOIIYIO
MTO3UIINI0, 0003HAYCHHYIO T (POH.

O®OPMVJIbI BEHIECTB PEATEHT
A) HNO; u NaNO; 1) Cu
b) KClu NaOH 2) KOH
B) NaCl u BaCl, 3) HCI
I') AlCl; u MgCl, 4) KNO;
5) CuSOq4
3anumure B Ta0aMIly BIOpaHHBIC IIU(PHI 10 COOTBETCTBYIOIIMMHU OYKBaMHU.

A|bB|B|T

OTtBeT:
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YcTaHOBUTE COOTBETCTBHE MEXIy BEIIECTBOM H OCHOBHOW OOJIACTBIO €ro
NPUMEHEHUS: K KakKTOW Mo3umuy, o0003HaueHHON OykBo#i, moabepure
COOTBETCTBYIOIIYIO O3UIINIO, 0003HAYCHHYTO [T (PO

BEILIECTBO OBJIACTb TIPUMEHEHU A
A) wmeran 1) mosydeHHe KanpoHa
b) wuzonpen 2) B KayecTBE TOILIMBA
B) orunen 3) momy4yeHue Kaydyka

4) moIydYeHHE IIACTMACC

3amumuTe B TaOIHIy BEIOpAaHHBIC IU(PHI O] COOTBETCTBYIOMIUMH OyKBAMHL.
A|B|B

OrTBeT:

Omeemom k 3a0anuam 24-26 aensemca uucino. 3anuuiume Ino 4Ucio 6 noje
omeema 6 meKcme paodomovl, coOMIO0As NPU IMOM YKAZAHHYIO CHENEHD
mounocmu. 3amem nepenecume 3mo wucino ¢ bB/IAHK OTBETOB N 1 cnpasa
om HOMepa COOmMEEemCcmeEyIouiez0 3a0aHus, HAYUHAA C RePeoll KIemouKu.
Kaosicovuit cumeon nuwiume 6 0omoenvHOll Kiemouke 6 COOMEemcmeuu ¢
npueeoéunvimu 6 Onanxe oopazuamu. Eounuyvl uszmepenus uzuueckux
GeUUUN 8 DJIAHKe OMmeema yKazvléamsy He HYHCHO.

B Tabmmie mpmBemeHa pacTBOPHMOCTE Opommnma kamust (B rpammax KBr
Ha 100 r BozibI) IpH pa3IMuHON TeMIeparype.

Temneparypa, °C | 10 20 30 40 60 80 | 100
PactBOpuMOCTS, 60 65 71 76 86 95 103
r Ha 100 r BojbI

Omnpenenurte, CKOJBKO TPaMMOB OpoMHIa Kajus BBIMAJAET B OCAIOK MPH
oxiaxnenun 250 r Hacwimennoro mpu 80°C pactsopa xo Temmeparypsl 20 °C.
(3anuImmTe YMCIO C TOYHOCTHIO IO TEITBIX).

OTtBeT: T.
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CuHTe3 aMMHaKa MPOTEKAET B COOTBETCTBUU C TECPMOXUMHUYCCKUM YPAaBHCHUEM
pe€akuuu

Nz(,—) + 3H2(,—) = 2NH3(,—) +92 KH)K
OHpeuenHTe KOJIMYECTBO TEIUIOTBI, KOTOPOC€ BBIACIUTCA B PE3YyJIbTATC

oOpazoBanuss 560 mim  (H.y.) ra3oo0pa3HOro ammuaka. (3anmuIIUTe YHUCIO
C TOYHOCTBIO JIO COTBIX. )

OtBer: KJIK.

W3 120 Xr npupogHOro M3BECTHSKA MPH B3aMMOJCHUCTBUHU C a30THOW KHCIOTOM
ObLI TONTydeH HUTpAT KanbLus Maccoi 180 kr. Beruncimre maccoByro pomro (%)
ImpuMecell B yKa3aHHOM H3BECTHsiKE. (3alHIIMTe YHCIO C TOYHOCTBIO 10
JeCSATHIX.)

OrtBeT: %.

He 3ab6yovme nepemecmu 6ce omeemvl ¢ Onank omeemoe Ne 1
6 coomeenicmeuu ¢ UHCIPYKYueil o 8bINOIHEHUI0 PAdOmbl.

IIposepvme, umoovl Kas;cowvlii omeem 0vl1 3anNUCAH 6 CHIPOKE C HOMEPOM
COOMEEemCcmayouez0 3a0anus.
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Yacrb 2

Jlna 3anucu omeemos Ha 3adanusn 27-33 ucnonszyiime bJIAHK OTBETOB
Ne 2. 3anuwume cnauana nomep 3aoanus (30, 31 u m.0.), a 3amem ez2o
noopoobnoe pewenue. Omeemol 3anucvléaiine 4éMKoO u pazoopuueo.

[ BeIMONTHEHUS 3aaHuid 27, 28 UCHOIb3yHTe CICAYIOUINIA EPeYCHb BELIECTB:

IepMaHTaHaT KaJlns, THAPOKapOOHAT HATpHs, cyab(uT HaTpus, cyiabdaT Oapws,
THIPOKCH] KaJus, MEPOKCUI Boaopoia. JOIMyCTHMMO MCIONb30BaHHE BOJHBIX
PacTBOpPOB BEILECTB.

W3 npeanokeHHOro TepedHs BbIOEpUTE BELIECTBA, MEXKAY KOTOPBIMU
OKHCJIUTEJIbHO-BOCCTAHOBUTENbHASL pEaKUs NPOTEKaeT C HM3MEHEHUEM IIBETa
pacTBOpa. Brimenenne ocanka WM raza B X0/ STOH peakIny He HaOmomaeTcs.
B oTBeTe 3anumuTe ypaBHEHHE TOJBKO OJHOW W3 BO3MOXKHBIX OKHCIIHUTEIBHO-
BOCCTaHOBHUTEJBHBIX PEaKLUUil ¢ ydacTHeM BBIOpaHHBIX BemiecTB. CocTaBbTe
QJIEKTPOHHBIN OaaHC, YKaXKUTE OKUCIUTETb U BOCCTAHOBUTEIIb.

V3 mpeyio)KEHHOrO IEpedHs] BEIICCTB BBHIOCPUTE KHCIYH COJNb M BEIIECTBO,
KOTOPOE BCTYMAET C 3TOW KUCIION CONBIO B PEAKIIHMIO HOHHOTO OOMEHA. 3aruIInTe
MOJIEKYJIIPHOE, TIOJTHOE U COKPAIIEHHOE HOHHOE YPAaBHEHHUS PEAKIMU C YIaCTHEM
BBIOpAHHBIX BELIECTB.

B peakTop MOCTOSHHOrO 00BEMa NMOMECTHIH HEKOTOPOE KOIMYECTBO OKCHAA
ceppi(IV) u kucmopoma. B pesynbrare npoTekaHus oOpaTUMOH peakinuu
B PEaKLOHHOI cucreMe

2S02(r) + Oz(r) <_—_> 2SO3(1-)
YCTaHOBUJIOCh XMMHUYECKOE PaBHOBECHE.
Hcnons3yss faHHBIE, TIpUBEACHHBIE B TaONuIe, ONpeAenuTe HCXOIHYIO
KOHIICHTPANHNIO KUCIOPO/a ¥ PaBHOBECHYTO KOHIIEHTpaIuio okcuna cepsi(IV).

Pearent SOQ 02 SO3
Hcxonna: OHIICHTpA

XOJIHAs KOHIIEHTpAIus, 0.6 X 0
MOJIB/JI
PaBHoBecHa: OHIICHTpA

BHOBECHAs]  KOHILIEHTpaIus, v 03 0.4
MOJIB/JI

B otBete TIPUBEIUTE BCE H€O6XOI[I/IMI>IG BBIYUCIICHUA (yKa3LIBafITe CIUHUIBI
HU3MEPCHUA NCKOMBIX (bHSH‘IeCKI/IX BeJ'II/I‘{I/IH).
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IIpu snexrposnuse BogHoro pactBopa Hutpara Meau(Il) momyumnm merani.
Meramn 06paboTanu KOHLIEHTPUPOBAHHONW CEpPHON KHCIOTOW NMPHU HAarpeBaHHU.
BeigenuBmmiics B pesynbTare ra3  IpopearupoBal  C  C€pOBOJOPOJIOM
c oOpa3oBaHMEM  MPOCTOTO  BEIIECTBA.  OTO  BEIIECTBO  HArpeiH
C KOHIIGHTPUPOBAHHBIM PACTBOPOM T'MAPOKCUAA KA.
Hanummre ypaBHeHUs YeTHIPEX OMMCAHHBIX PEAKIHH.

Hanummre ypaBHeHHMs peakiuii, ¢ MOMOIIbIO KOTOPBIX MOXXHO OCYIIECTBHUTH
ClIeIyIoIMe IPEBPALLCHMUS:

KMnO,,H,S0 ,¢° NaOH, ¢’

C5H6 — X] C7H602 — C7H5NO4 — X2 _— C5H5N02

Ilpu wHanucanum ypaBHEHHMH peakuMil yKa3blBalTe MPEUMYLIECTBEHHO
o0paszyromnecs: TPOAYKTHI, HCIIOIB3YHTE CTPYKTYypHBIE (HOPMYIIBI OpraHUIECKUX
BEIIECTB.

CMmecy KampIusg W KapOoHaTa KaJblus, B KOTOPOH MaccoBas OIS aTOMOB
kanbuus paBHa 50%, pactBopuian B 300 r cONSHON KUCIIOTHL, B3STOH B N30BITKE.
IIpu atom oOpa3zoBancs pactBop maccodt 330 r. OauH W3 BBIICIMBIIUXCS
B pe3yibTaTe PEeaKklUUu ra3oB MONHOCThI0 nornotuics 200 r 8%-Horo pactBopa
TMIpPOKCHJA HaTpus. BbluMcinTe MaccoByl0 JOJI0 COIM B pacTBOpe,
[TOJIyYMBLIEMCS B PE3YJbTaTe PEAKIHH.

B oTBeTe 3amuimmTe ypaBHEHHUs peaKluii, KOTOPbIE yKa3aHbl B YCIOBUH 3aJauH,
1 NIpUBEIUTE BCE HEOOXOIUMBIC BEIYHCICHUS (YKa3bIBAHTE CIMHULBI H3MEPCHUS
UCKOMBIX (DU3MUYECKUX BEITHYUH).

Ipu cropannn opranngeckoro BemecTtsa A mMaccoif 3,4 T momydeHo 4,48 i (H.y.)
yraekuciioro raza u 1,8 r Bonsl. MI3BecTHO, 4TO BEIIECTBO A BCTYIMAET B PEAKIIUIO
C pacTBOPOM THIPOKCHIA JTUTHS PU HarpeBaHHH, B pe3yJIbTaTe 4ero oopasyercs
MpeNlebHbIl OJHOATOMHBIA CIUPT M COJIb, KHUCIIOTHBI OCTAaTOK KOTOpOM
COJICPXKUT CEMb aTOMOB YTIIEpOJia.

Ha ocHOoBaHNM TaHHBIX YCIOBHUS 3a/1a4u:

1) mpoBeanTe HEOOXOMWMBIE BBIYHCICHUS (yKa3blBaiiTe €IUHHIBI WU3MEPEHHUS
HACKOMBIX (PH3MYECKAX BEIWYHH) W YCTAHOBHTE MOJIEKYISPHYIO (OpPMYITy
BEIIECTBA A;

2) COCTaBbTE BO3MOXKHYIO CTPYKTYpHYIO GoOpMyly BemiecTBa A, KoTopas
OHO3HAYHO OTPa)KaeT MOPSIOK CBS3H aTOMOB B €T0 MOJICKYJIE;

3) HaIUIIUTE ypaBHEHHE PEaKIUK BEIISCTBA A C PacTBOPOM THAPOKCHUIA JTUTHS
MIPY HarpeBaHUM (UCTOJIb3yHTE CTPYKTYPHBIE (POPMYIIBI OPraHUUECKUX BEILECTB);
4) paccumrtaiite Maccy cond, oOpasoBaBmielicss u3 2,72 T HCXOZHOTO
OpPTraHMYEeCKOT0 BENIECTBA, €CIIH BBIX0]] coli cocTaBmi 70%.

Ilposepvme, umobvl Kaxcowvlit omeem O0bll 3aNUCAH PAOOM C HOMEPOM
COOMEEMCMBYI0ue20 3a0anusl.
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CucremMa OlleHHBAHUS YK3aMEHALMOHHOH padoThl 10 XUMUHU
Yacrs 1

3a npaBUIIBHBIN OTBET Ha Kaxaoe w3 3aaanuii 1-5, 10-13, 17-20, 23-26
craBurcs 1 6amn. 3agaHue CIUTACTCS BEITOTHEHHBIM BEPHO, €CIIM 3K3aMEHYEMBIH
Jlal TpPaBWIBHBIH OTBET B BHJAE IOCIEAOBATENBHOCTH IMGpP WIM YHCIA
C 3aJJaHHOM CTENEHbIO TOYHOCTH.

TTopsimok 3amucu uudp B orBeTax Ha 3amanus 1-5, 11-13, 17 moxer ObITh

JIFOOBIM.

Howmep 3ananus [IpaBunbHBIA OTBET
1 23
2 253
3 25
4 23
5 24
10 231
11 25
12 135
13 25
17 1235
18 422
19 342
20 4213
23 234
24 38; 39
25 1,15
26 8,5
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Brinonnenue 3aganuii 69, 14-16, 21 u 22 cuyuTaeTcs BBITOJHECHHBIMH

BEPHO, €CITN MPAaBUIIBHO yKa3aHa MOCIeI0BaTeNbHOCTD .

3a MoNHBIN NpaBWIBHBIN OTBeT 3amaHuil 69, 14-16, 21 u 22 craButcs
2 Oamna; eciau JOIylleHa oAHa omuOka — 1 OGamn; 3a HeBepHbIH OTBeT (OoJjee
OJIHOM OIIMOKK) WK ero OTCyTcTBUE — 0 6a/IOoB.

Howmep 3apanust [IpaBUnBHBIN OTBET
6 14
7 3241
8 5144
9 43
14 1252
15 5432
16 42
21 2311
22 1552

© OI'BHY «DUITN»

HE BYJIET ucnons3oBarbcesi npu nposeaennn EI'D 2021 r.




J11s1 001IeCTBEHHO-TTPO(ECCHOHATBEHOTO 00CY KICHUS XUMMU4, 11 knace. 17/24

Yacrs 2
Kpurtepun oneHuBaHust 3aJaHMii ¢ pa3BEPHYTHIM 0TBETOM

3a BoeInoJIHeHKE 3ananuii 27, 28 u 29 ctaButcs ot 0 10 2 0aJlJIOB; 3alaHUM
30, 32 1 33— o1 0 10 4 Gamios; 3amanus 31 — ot 0 10 5 OamIoOB.

Jln1s BeIMONTHEHUS 3aAaHuid 27 u 28 UCTONb3yWTe CIEAYIONIHIA IEPeUCHb BELIECTB:

IepMaHTaHaT KaJlus, THAPOKAapOOHAT HATpHs, cyab(uT HaTpus, cyiabdar Oapws,
TMIPOKCH] Kalus, IEPOKCUI Boaopoa. JloImyCTHMO MCIOIb30BaHME BOIHBIX
PacTBOpPOB BEILECTB.

W3 npeanoXeHHOTO MepedHsl BEIIECTB BBIOEPHUTE BELIECTBA, MEKIY KOTOPBHIMH
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHASL PEaKIsl NMPOTEKaeT C HM3MEHEHHEM IIBETa
pacTBOpa. BeImeneHue ocanaka WM rasa B XOIE 3TOH peakIy He HaOIrogaeTcs.
B oTBeTe 3anmimuTe ypaBHEHHE TOJIBKO OJHOM M3 BO3MOXKHBIX OKHCIIHUTENIBHO-
BOCCTaHOBHUTEJBHBIX PEAKLUUi ¢ ydacTHeM BBIOpaHHBIX BemiecTB. CocTaBbTe
QIIEKTPOHHBIN OaaHC, YKaXXUTE OKUCIUTETh U BOCCTAHOBUTEIIb.

Conep:xanne BepHOI0 0TBeTa H YKA3aHHS 10 OLeHHBAHUIO Banabt

(omyckatotcst HHbIe (QOPMYIIMPOBKH OTBETA, HE HCKAXKAIOIIHE €r0 CMBICIIA)

Bapmuanr otsera:
N32803 + 2KMHO4 +2KOH = Nast4 + 2K2M1’104 + Hzo

2 [Mn7+&— Mn™®

1|S™-28—S"
Cynbdur Hatpus (WM cepa B CTENEHH OKHUCICHUS +4) sBiseTcs
BOCCTAaHOBHUTEJIEM.
ITepmanranar kanus (WM MapraHell B CTCNEHH OKHUCJICHUS +7) —
OKHCIIUTENIEM

OTBeT NpaBUIbHBINA U NOJIHBIHI, COAECPIKUT CIEAYIOIUE HIEMEHTBL: 2

e BBIOpaHBl BEIIECTBA, M 3allMCAHO YPaBHEHHE OKUCIHTEIBHO-
BOCCTaHOBHTEIBHON PEaKIINH;

® COCTaBIICH OICKTPOHHBIH OalmaHC, YKa3aHbl OKHCIHUTENb H

BOCCTaHOBUTEIb
IIpaBmiIbHO 3amucaH OJMH JIEMEHT OTBETa 1
Bce aneMenTsI 0TBETA 3aMCaHbl HEBEPHO 0

Maxkcumanvuolii 6ann 2
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V3 mpeyoxKeHHOro TepedHs BEIIECTB BBIOEPUTE KHCIYIO CONb M BEIIECTBO,
KOTOPOE BCTYNAET C 3TOH KUCIION COJIBIO B PEAKIMI0 HOHHOIO 0OMeHa. 3aIuIuTe
MOJICKYJISIPHOE, [OJIHOE ¥ COKPAIEHHOE MOHHOE YPaBHEHHS PEaKLHU C Y4aCTHEM
BEIOpaHHBIX BEIIECTB.

Conepma}me BEPHOI'0 OTBE€TA U YKa3aHUA 10 OLICHUBAHUIO banabl

(momyckaroTcsi HHbIe GOPMYIIMPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

Bapuanr oTBera:

2NaHCO3 +2KOH = Na2C03 + K2C03 + 2H20
2Na'+2HCO; +2K" +20H =2Na' +2K" +2C0s* + 2H,0
HCO; +OH =CO;> + H,0

OTBeT NpaBWJIbHBINA U MOJIHBIHN, CONEPKUT CIACAYIOIINE DIEMEHTHI: 2
e BBIOpaHBl BEUIECTBA, M 3allMCAHO MOJICKYJISIPHOEC YypaBHEHHE
peakiuu HOHHOTO 0OMEHa;
® 3amMKCcaHbl MOJHOE U COKPAIIEHHOE HOHHOE YPAaBHEHHSI PEeaKIIHit

HpaBI/IJ'H)HO 3alMCaH OOAWH 3JICMCHT OTBECTaA 1

Bce aneMenThI 0TBETA 3aMCaHbl HEBEPHO 0

Maxcumanonoiii 6ann 2

B peakTop MOCTOSHHOrO O0OBEMa MOMECTHIM HEKOTOPOE KOJIMYECTBO OKCHAA
ceppi(IV) u xucnopoma. B pesynbrare mpoTekaHHss OOpaTUMOW peakiyu B
PeakLHOHHOM cucteme

2502(1-) + Oz(r) fram— 2SO3(F)
YCTAaHOBWJIOCH XUMHUYECKOE PaBHOBECHE.
Ucnonb3yss paHHble, NpUBEAEHHbIE B TaOiHLe, ONPEACIUTE HCXOAHYIO
KOHI[EHTpanuio kuciopoaa (X) ¥ paBHOBECHYIO KOHIEHTpaIHio okcuaa cepsi(I1V)

(Y).

Pearent SO, 0, SO,
Ucxonuas KOHIIEHTpALUs
A HCHTpATHA, 0,6 X 0
MOJIB/JI
PaBHOBecHass  KOHIIEHTpaIHs
HeHTpatHA, Y 0,3 0,4
MOJIB/JT

B otBete IpUBECAUTE BCC HeO6XOI[I/IMLIe BBIYUCIICHUA (yKaSLIBafITe CAVHUIIbI
N3MEPCHUSA NCKOMBIX (I)I/ISI/I‘JGCKI/IX BeJ'II/I‘II/IH).
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Conep:xanue BepHOT0 OTBETa M YKAa3aHMS MO OLeHUBAHUIO Banab
(momyckaroTcst HHbIe (OPMYITHPOBKH OTBETA, HE HCKAKAIOIIUE €ro CMBICTIA)
BapuanT orsera:
Paccuntana paBHOBeCHasi KOHIICHTpAIIUS BemecTBa Y:
ITyctb 06vem peakropa 1 1. Torna,
n(SO, mpopear.) = n(SO; paBHOBecH.) = 0,4 MOJIb
n (SO, paBHOBecH.) = 0,6 - 0,4 = 0,2 MoNTB
Y =0,2 monp/n
Paccunrana koHneHTpamus BemecTsa X:
n(O, mpopear.) = 0,5 n (SO; paBHOBecH.) = 0,2 MOJIb
n (O ucx.)=0,3 + 0,2 = 0,5 monb
X =0,5 momp/1
OTBeT NpaBUIbHBIN U NOJIHBIH, COAECPIKUT CIEAYIOIUE HIEMEHTBL: 2
® paccuMTaHa KOHLEHTPALUs BEIIeCcTBa X;
® paccuHTaHa paBHOBECHAs KOHIIEHTPALKs BeuiecTBa Y.
IIpaBunpHO 3anucaH OJIMH JIEMEHT OTBETA 1
Bce a1eMeHTHI 0TBeTa 3allMCaHbl HEBEPHO 0
Maxcumanvrwiil 6ain 2

IIpu snexrponmse BomHoro pactBopa Hutpara Meau(Il) momyuwnu meramt.
Mertann o6paboTanu KOHIEHTPUPOBAHHOW CEPHON KUCIOTOW NPH HArpeBaHUH.
BeigenuBmmiics B pe3ynbTare ra3  IpopearnmpoBal  C  CEpOBOAOPOIOM
c oOpa3oBaHMEM  MpPOCTOTO  BEI[ECTBA. OTO  BEIIECTBO  HArpeiH
C KOHI[CHTPHPOBAHHBIM PACTBOPOM T'HAPOKCHIA KA.
Hanuimure ypaBHeHUs1 4eThIPEX OMMCAHHBIX peaKIuil.

Conepmaﬂne BE€PHOI'0 OTBE€TA H YKa3aHUSA 110 OICHUBAHUIO banawbl

(momyckaroTcsi UHbIe GOPMYIIMPOBKU OTBETA, HE MCKAXKAIOIHE €r0 CMBICIIA)

Bapuanr otsera:

1) 2Cu(NO;),; + 2H,0 = 2Cu + 4HNO; + O, (31exTpoiu3)
2) Cu + 2H,SO4(xom) = CuSO4 + SO,1 + 2H,0

3) SO, + 2H,S =3S + 2H,0

4) 3S + 6KOH = 2K,S + K,SO; + 3H,0

(Bo3MoxHO oOpazoBanue K;,S,03)

HpaBPII[BHO 3allMCaHbl Y€TBIPC YPABHCHUS peakuuﬁ

IIpaBunbHO 3anucaHbl TPY ypaBHEHUs peakLuil

HpaBI/IHBHO 3allMCaHbl IBa YPaBHCHUS peal(um?l

IIpaBHIbHO 3aIMCAHO OHO YPABHCHHUE PEaKLUH

Bee YpaBHCHUA peaKI_[I/Iﬁ 3alrCaHbl HCBEPHO

N[O~ (N W

Maxcumanvrolii 6an
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Hanumwure ypaBHEHHs pPEakIUi, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CIIeTYIOIINE PeBPAICHHS:

KMnO ,,H,SO,,¢" NaOH, ¢’

C7H602 — C7H5NO4 g X2 _— C6H5N02

C6H6 — X]

IIpy HanucaHuu ypaBHEHMM peakUMd yKa3blBaiTe INPEUMMYIIECTBEHHO
obpasyrolyecs: MPOAYKTHI, UCIONB3yHTe CTPYKTypHBIE (hOPMYIbl OPraHUUECKUX
BELIECTB.

Cozlepmalme BEPHOI'o OTBE€TA U YKa3aHUA 110 OLICHUBAHUIO

Bbanabl
(omyckaroTcst nHbIe GOPMYIMPOBKU OTBETA, HE HCKAKAIOIINE €r0 CMbICIIA)

OJeMEHTHI OTBETA:
Hanucansl  ypaBHeHHS
NIpEBpAalICHUN:

CH,
1)@ +CH,Cl —— © + HCl

CH,

peaKHHfI, COOTBCTCTBYIOIINC CXEeMe

?O
~OH
2 5 +6KMnO, +9H,SO, — 5 +BMnSO, + 3K,SO, + 14H,0

[e]
=
oZ o7

_0
OH ~oH
H,S0,
3) + HNOj; (KOHY.) ————— +H,0
NO,

o

~ =
d

el el

]
OH ONa
4) @\ +NaOH — @\ +H0
NO, NO,

70

“ONa
p
5) @\ +NaOH —= @ + Na,CO3
NO, NO,
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[IpaBriIbHO 3anucaHbl IATh YPaBHEHUH peakuil

ITpaBuibHO 3aIMCaHbI YETHIPE YPAaBHEHUS PEAKLUI

ITpaBunbHO 3anKcaHbl TPU ypaBHEHUS peakuuil

[IpaBunpHO 3amucaHbl [Ba ypaBHEHUs peaKIIHil

HpaBI/IHI)HO 3alIruCaHo OTHO YPAaBHCHUEC PECAKIIUN

Bce snemMeHTHI OTBETA 3aMKCaHbl HCBEPHO

N[ O|—=|N|W| K|

Maxcumanvuwiii 6ann

Ilpumeuanue. JIoyCTUMO UCIIONB30BaHUE CTPYKTYPHBIX (HOPMYI pasHOro BuAa
(pa3BEPHYTOH, COKpANIEHHOW, CKEIETHOH), OJHO3HAYHO OTPAKAIOMIMX MOPSATOK
CBSI3M aTOMOB U B3aMMHOE PACIOJIOKCHHE 3aMECTHTENel M (YHKIHOHAIBHBIX
IPYMI B MOJIEKYJIE OPraHMUYECKOI'0 BELIECTBa.

Cmecy KampIusg W KapOoOHATa KaibIus, B KOTOPOH MaccoBas MOIS aTOMOB
kaneIys pasHa 50%, pactBopuir B 300 T CONSIHOMN KHUCIIOTHI, B3STOH B H30BITKE.
IIpu atom oGpaszoBancs pactBop maccodt 330 r. OauH W3 BBIIEIMBIINXCA
B pe3yibTaTe PEaKLUU Ia3oB MONHOCThIO nornoruics 200 r 8%-Horo pacteopa
THIAPOKCHa HaTphs. BpMHCINTE MaccoByI0 JOTI0O COINH B PacTBOpE,
MOJTYYUBIIEMCS B PE3YIIbTATE PEAKIINH.

B oTBere 3ammmmMTe ypaBHEHHUS peakiuil, KOTOPBIE yKa3aHbI B YCIOBUH 337a4H,
U IIPUBEIUTE BCE HEOOXOAMMBIC BRIYMCICHUS (YKa3bIBAHTE CIUHULBI H3MEPCHUS
HCKOMBIX (PU3UUECKUX BEIIHUHH).

Tornma

Am(p-pa) =40x + 100y —2x — 44y =30
o(Ca) =40(x +y)/ (40x + 100y) = 0,5
n(Ca) =x = 0,2 Monb

n(CaCO;) =y = 0,4 moub

n(CO,) = n(CaCO;) = 0,4 monb
m(CO,)=0,4- 44=17,6T

m(NaOH) =200-0,08=16T
n(NaOH) = 16 / 40 = 0,4 Mo
n(NaHCO;) = n(NaOH) = 0,4 mons
m(NaHCO;)=0,4-84= 33,6 r

Brranciiena MaccoBast I0JI COJIM B pacTBOPE:
m(p-pa) =200+ 17,6 =217,6 v
o(NaHCO;) = 33,6 /217,6 = 0,154, unu 15,4%

OTBeT NpaBWIBHBII U MOJTHBIN, COAEPKUT CICAYIONINE HICMEHTHIL: 4

® [PaBWIBHO 3allUCaHbl ypPaBHEHUs pPeaKUuil, COOTBETCTBYIOIIUX
YCIIOBUIO 3a/IaHHS;

® [PAaBWIBHO MPOHM3BEICHBI BBHIYUCICHHUS, B KOTOPBIX HCIOJIB3YIOTCS
HeoOXomuMble (U3MUYECKHEe BEIWYMHBI, 3aJaHHBIE B YCIOBHU
3aJaHus;

® IIPOAEMOHCTPHPOBAaHA JIOTHYECKH OOOCHOBaHHAs B3aUMOCBS3b
(U3NUeCKUX BEIMYMH, HAa OCHOBAHWU KOTOPBIX IPOBOISTCS
pac4€Tsl;

® B COOTBSTCTBHM C YCIIOBHEM 3aJaHHs OIpeIeieHa HCKOMas
(huznyeckas BeTMYMHA

CoaeprxaHue BEPHOTo 0TBETa U YKA3aHHUS 110 OL€HUBAHUIO Bamnbl
(momyckaroTcsi HHbIe GOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

Bapuanr oTBera:

3anucaHbl ypaBHEHUsSI PeaKLUil:

[1] Ca+2HCl= CaC12 + H,

[2] CaCO; + 2HCI = CaCl, + CO, + H,0
[3] CO, + NaOH = NaHCO;

PaccuntaHbl KOMMYECTBO BEIIECTBA PEAreHTOB W MAaCChl TPOJYKTOB
peakuii:
Am(p-pa) =330 —300=30r

Ilycts B ucxonHo# cMecu
n(Ca) = x Moub
n(CaCO;) =y Momb

IIpaBuIIbHO 3amKCaHbl TPU DJIEMEHTA OTBETA 3
[IpaBuiibHO 3anucaHbl ABa YIEMEHTa OTBETA 2
IIpaBuIbHO 3anMCaH OJIMH JIEMEHT OTBETA 1
Bce sneMeHTHI 0OTBETA 3aMCaHbl HEBEPHO 0

Maxcumanonwiil 6ain 4

© OI'BHY «®UITN»
HE BYJIET ucnoas3oBarbcest npu nposeaennn EI'D 2021 r.

HpuMeltaHue. B cjiydya€, Koraa B OTBCTC COACPIKUTCSA omubKa B BBIYUCIICHUAX,
KOoTOopass IIpuBE€jIa K HEBCPHOMY OTBETY, OLCHKA 3a BBIINOJHCHHUC 3adaHUs
CHIDKAETCS TOJIBKO Ha 1 Gain.
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Ipu cropannn opranmueckoro BemecTsa A maccoi 3,4 T momydeHo 4,48 i1 (H.y.)
yTIeKucioro raza u 1,8 r Boasl. M3BecTHO, 9TO BEMIECTBO A BCTYIAeT B PEAKIUIO
C pPacTBOPOM THAPOKCHIA JINTHS IIPH HArPEBAHUHM, B PE3yJIbTAaTe Yero 00pa3yercs
MpeAeNbHBI  OJHOATOMHBI CHUPT U COJb, KHUCJIOTHBIM OCTAaTOK KOTOPOM
COZIEPXKUT CEMb aTOMOB YTJIEPOJIa.

Ha ocHOBaHMY TaHHEIX yCJIOBHS 3aJa4H:

1) mpoBeauTe HEOOXOAMMEBIC BBIYHMCICHHS (yKa3bIBalTe €IMHHUIBI W3MEPCHHS
HUCKOMBIX (PM3WYECKMX BEIWYMH) W YCTAaHOBHTE MOJEKYJSPHYIO (HOpMYyIy
BeIIecTBa A;

2) cocTaBbTe BO3MOXKHYIO CTPYKTypHYIO (opmyry BemectBa A, KoTOpas
OJTHO3HAYHO OTPaXKaeT MOPSIOK CBSA3H aTOMOB B €T'0 MOJIEKYJIE;

3) HanMIIUTE ypaBHEHHE PEaKIUH BEMIECTBA A C PaCTBOPOM THAPOKCHUIA JTUTHS
IIpH HarpeBaHUU (UCIIONIb3YHTE CTPYKTYPHBIC (POPMYITBI OPTaHUIECKUX BEIIECTB);
4) paccumraiiTe Maccy coyiu, oOpa3oBaBuIelcs u3 2,72 T HCXOJIHOTO
OpPraHUYECKOrO BEIIECTBA, €CIIH BBIXO coJid cocTaBmi 70%.

Jlist 00111eCTBEHHO-TIPO(ECCHOHATIBHOTO 00CY K/ICHHS

X1MMUS, 11 knacc.

24 /24

Conepma}me BE€PHOI'0 OTBE€TA H YKa3aHUA 10 OICHUBAHUIO banabl
(omyckaroTcsi uHbIe QOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

OTBeT NpaBWIbHBIA U TOJIHBIN, COIEPIKUT CICAYIONINE DIEMEHTHI: 4
e TPaBWIBHO MPOM3BEICHBI  BBIYUCICHUS, HEOOXOAMMBIE  UIS
YCTQHOBJICHUSI MOJEKYJISIPHOH (OpMyNbl BeIIeCTBa, W 3alKcaHa
MOJICKYJIIpHas pOopMyJia BEIIeCTBa;
e 3amucaHa CTPYKTypHas (JOpMylia OpraHMYECKOTO BEIIECTBa, KOTOpas
OTpaXkaeT MOPSAJOK CBSA3M M B3aMMHOE PACIIOJIOKEHUE 3aMECTHTENICH
¥ (QYHKIUOHATBHBIX TPYI B MOJIEKYJIE B COOTBETCTBHU C YCIIOBHEM
3aJIaHUS;
® C UCIOJIb30BAHUEM CTPYKTYPHOH (POPMYJIBI OPraHMYECKOTO BEIECTBA
3alMCAaHO ypaBHEHHE pEaKIMK, Ha KOTOpYK JMJaéTcs YyKa3aHue
B YCIIOBHH 3aJJaHHS
® paccuuTaHa Macca 00pa3oBaBIICHCS COU
IIpaBmiIbHO 3amKcaHbl TPU AJIEMEHTA OTBETA 3
[IpaBuiIbHO 3aITMCcaHbl 1Ba DJIEMEHTA OTBETA 2
IIpaBunpHO 3anucaH OJIMH AJIEMEHT OTBETa 1
Bce sneMeHTHI 0TBETA 3aMCaHbl HEBEPHO 0
Maxcumanvrolii 6an 4

Bapuanr otsera:

[IpoBeneHsl HEOOXOOMMBbIE BBIUMCICHMS, U HaljeHa MOJEKYJIsIpHas
(dopmya BemecTBa A:

n(CO,) =4,48 /22,4 = 0,2 monb; n(C) = 0,2 Mmonb

n(H,0)=1,8/18 =0,1 monp; n(H) =0,1 - 2 =0,2 moub
m(C+H)=0,2-12+02-1=2,6T

m(0)=34-2,6=0,81

n(0)=0,8/16 =0,05 monb

n(C) :n(H):n(0)=0,2:0,2:0,05=4:4:1

Monexymnsapaas popmyna — CgHgO,

IIpuBenena crpykrypHas ¢popMmyJia BemecTra A:

A°
“O—CHs

CocraBieHO ypaBHEHHE PeaKIK C PACTBOPOM THAPOKCUIA JTUTHUS:

0 , ©° 0
cZ +LIOH — ¢/ +CH,OH
O—CH; oLi

PaccunTana Macca 00pa3oBaBIIeHCsT CONH:
n(cn.adupa) = 2,72/136 = 0,02 monb
n(cn.adupa) = n(conun) = 0,02 Monb
m(COJII/I)l()O% = 0,02 <128 = 2,56 r
m(conn)gy, =2,56-0,7=1,792 r

© OI'BHY «®UITN»
HE BYJIET ucnoas3oBarbcest npu nposeaennn EI'D 2021 r.
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PACTBOPUMOCTH KUCJOT, COJIEM 1 OCHOBAHUM B BOJE
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«P» — pactBopsiercs (> 1 r na 100 r H20);
«H» — ne pactopsiercs (Mmenbiue 0,01 r Ha 1000 r BobI);
«?» — HET 1OCTOBEPHBIX CBEJCHUI O CYIIECTBOBAaHUM COEIMHEHUN

«M» — mano pactBopsiercs (ot 0,1 r 1o 1 r va 100 r H20)
«—» — B BOJIHOM cpezie pa3naraercs

P AKTUBHOCTHU METAJIJIOB / JIEKTPOXUMUYECKHUHA PsI HANPSI)KEHUN
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H2) Sb Bi Cu Hg Ag Pt Au_

AKTHUBHOCTb MCTAJJIOB YMCHBIIACTCA




NMepnoanyeckasa cucrema xummyeckux anemeHtoB [1.1A. MeHgeneeBa

FTpynn bl
| 1l 1l v \") Vi Vil Vil
1 2
1| Hio0s (H) He 4,00
Bopopoa Fenuin
3 4 5 6 7 8 9 10
n 2 | Lisos Be 9,01 10,81 B 12,01 C 14,00 N 16,00 0 19,00 F Ne 20,18
Nutuin Bepunnun Bop Yrnepoa AsoTt Kucnopopa drop HeoH
11 12 13 14 15 16 17 18
€ | 3 | Naxog | Mg2431 | 2698 Al | 2809Si | 3097P | 32068 | 3545Cl Ar 995
Hatpuin Marnun AnNOMUHWI Kpemuuin Poccpop Cepa Xnop AproH
p 19 20 21 22 23 24 25 26 27 28
4 | Kaoio | Casoos | SCass | Tiareo | Vsoes | Crszoo | Mnssos | Fessss | Cosses | Nisseo
Kanuin Kanbumi CkaHgun TutaH BaHnagui Xpom Mapraney, XKeneso KoGanbT Hukenb
n 29 30 31 32 33 34 35 36
6355 CU | e539ZN | 69,72Ga | 7250 Ge | 7492 AS | 7896 8e | 7990 Br Kr 83,80
Megb Linnk Fannun epmaHui MbiLwbsk CeneH Bpom KpuntoH
o 37 38 39 40 41 42 43 44 45 46
S5 | Rbssa7 | Srsrez | Yssor | Zr o122 | Nb o291 | MOosos | Tcosor | Ru1o107 | Rh1o291 | Pd 106,42
a Py6nanii CTpoHUMI NTTpun LinpkoHuii Hunobun MonunbaeH TexHeuunw PyTtenun Pogwii Mannagun
47 48 49 50 51 52 53 54
107,87 Ag | 11241 Cd | 11482In | 11860SN | 121,758b | 12760 T€ | 126901 Xe 131,29
bl Cepebpo Kagmun Wnguin Onoso Cypbma Tennyp Won KceHoH
55 56 57 72 73 74 75 76 77 78
6 | Cs 13291 | Basr3s | La 13891 | Hf 17840 | Ta 1095 | W1ssss | Re1ss21 | OS 1902 | Ir19222 | Pt1osos
Lleaun Bapun JlanTaH "acpHnin TaHTan Bonbgpam Penuni Ocmuii Vpuann IENZE]
79 80 81 82 83 84 85 86
196,97 AU | 20059 Hg | 20438 Tl | 2072 Pb | 20898 Bi | 209 PO | (2101 At RN 1222
3onoTo P1yTb Tannun CBuHel Bucmyt MonoHwii Actar PapoH
87 88 89 104 105 106 107 108 109 110
7 | Frizes) | Razs | Ac~p22n | Rfize1) | Db 2621 | Sg1266) | Bh 264) | HS 269) | Mt 268y | Ds [271)
DpaHumin Pagun AKTUHWIA Pesepdopauii [y6HuniA Cunbopruii Bopwii Xaccui MevitHepuii | Japmwtagtun
111 112 113 114 115 116 117 118
280 Rg | 2851CN | ssfNh | 289 Fl | 2ooMc | ogbv | 294 Ts 0Og 1294
PeHTtrenunn KonepHuuuia HuxoHun dneposuii MockoBuii JlnBepmopwuii TeHHecuH OraHecoH
* [lTaHTaHoOMAbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce 140 Pr 141 Nd s | Pmupuss | Smiso | Euisz | Gdisz | Tbhise | Dy 1625 | HO 165 Erwez | Tmio | Yb17s | Luirs
Liepwi Mpaseognm Heogum MpomeTnin Camapuii Esponuin FagonuHui Tepbui [ncnpo3anii onbmui Opbuin Tynui NTTepbun Jlioteuuin
“* AKTUHOWNAbI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th 232 Pa 231 U 238 Np2s7 | Puzas) | Ampag | Cmpa7) | Bkpary | Cfisy) | Eses) | Fmpes7 | Mdizss) | Noesg | L 1262
Topuin MpoTakTuHnin YpaH HenTyHun MnyToHwWi Awmepuuuii Kiopui Bepknui KanundopHhuin | QWHWTENHUIA Pepmuii MeHpeneeBuit|  Ho6enuit ToypeHcuin
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