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EannbIii rocygapcTBeHHbIH 3Kk3aMen mo XHMHH Yacts 1
HHCTpYKIHS 110 BBINOIHEHHIO PAGOTHI Omeemamu K 3a0anuam 1-25 asnaromea nociedosamensnocms yugp. Omeem

3anuwiume 6 nojle omeéema 6 mexcme padomst, a 3amem neperecume 6 b/IAHK
OTBETOB N 1 cnpasa om Homepa cOOmMEEMCMEYIOU{e20 3a0aHUA, HAUUHAA C
nepéoil kiemouxu. IlocnedosamensHocms Wu@p 3anucviéaiime de3 _npodenos,

DK3aMeHaITNOHHAad paboTa COCTONT M3 JBYX YacTell, BKIHOYAIONIX B ce0d
34 3amammsa. Yacte 1 comepsxnT 28 3ajaHIil ¢ KpaTKIIM OTBETOM, YacTh 2

COIEPAKHT 6 3aTaHII C Pa3BEPHYTEIM SNERELOM. 3ANAMBIX U _OPY2UX O0ONOAHUMEbHBIX cUME0106. Kaxcostii cumeon nuwume 6
Ha BEImIONTHEHIE 5K3aMeHAIHOHHOII PaOOTHI IO XIMIII OTBOJHTCS 3,5 Yaca omoensHOll KIemouKe 6 COOMEEMCMeUN ¢ NPUBCOHHBIMI 6 DIIAHKe 00pazyamu.
(210 mrmHYT). ITugpper 6 omeemax nHa 3adanus 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym

OTBeTOM K 3aJaHIIAM 9acTIH | sBIgeTcA MOCIIEI0BATCIIBHOCTD IHI(bp I
qicino. OTBeT 3alHIINTe II0 TpHBENEHHEIM HIDKE 06QaSQaM B IIOJI€ OTBETa B

HOGMOPAMBCA.

(] a ar a
TeKcTe paboTEHI, a 3aTeM IIepeHecHTe B OMaHK oTBeTOB Ne 1. ITociieJoBaTeIbHOCTE JIs BBIMONHEHTS 3aamidt -3 HCHOMB3yiiTe CTeqyIONml psn XIMIMeCKIX
g p B 3agaHgx 1-25 3ammmTe 6e3 mpoderoB, 3aIIThIX
3JIEMEHTOB.
H JIpYTHX JOIOJHITEIbHBIX CHMBOJIOB.
1) Ar 2) Mg 3)Cu 4) Zn 5P
s )
Otget: o 3 5
OTBeTOM B 3aJaHIAX 1-3 gBIgeTCA MOCIeAOBATEIBHOCTD ITI(P, 101 KOTOPBIMII
XX YKa3aHbl XIMITIECKIE JIEMEHTHI B JaHHOM PSIY.
Ortser: 42 8 "I 2 |
IIIOnpe,uemrre. aTOMBI KaKIX I3 YKa3aHHBIX B Py 3J€MEHTOB B OCHOBHOM COCTOSIHITH
Otser 34 273, 4 coJiepskaT MaKCHMalIbHOE Y110 HECIapEHHBIX AIEKTPOHOB.

3ammniTe B MOJIE OTBETA HOMEpa B])I6paHHIbIX 3JIEMCHTOB.

OTBeTHI K 3agaHaM 29-34 BKIIOYAIOT B ceOs Moapo0OHOe OIIICaHIE BCETO
X0/1a BHITIONTHEHI 3aJaHNg. B GnaHke oTeeToB Ne 2 yKasKITe HOMEp 3aJaHIA I OTtBer:
3AIHIITITE €T0 TIOJIHOE pElIeHIIE.
Bce Omamkn FEI'D 3amolHAIOTCA SPKHMH  YEPHBIMII  YepHIDIAMIL

HomycKaeTcs HCIIOIb30BaHIE TeleBOl, KAIIUIIIPHOI IUIH IIePhEBOH PyIeK. II3 YKa3aHHBIX B Py XIMIMECKIX 3]IeMeHTOB BBIOSpHTEe TPH 3JI€MEHTa, KOTOPEIE B
TIp11 BBITOMHEH NN 32 IaHHIT MOJKHO T01Ib30BATECS IEPHOBHKOM. 3ANHCH B Tlepnoamdeckoil cHcTeMe XIMHYecKuHX sneMeHToB JI.II. MeHpeneeBa HaxodaTcs B

AEPEHRHEE, I TAICEE B TERLTEROHE PO THHIE MM e DR TR HLIE MATCINAI0N. OJHOM IIEpHOIE. Pacnonoxure B])I6paHH])Ie JJIEMCHTEI B IMOPAIKE YMCHBINCHIIA IIX
He YYHTBIBAKTCH IMIPH OIl¢e HHBEAHHH paﬁﬂ"[‘hl.
aTOMHOI'O paJyca.

Ilpn BemONHeHHN paboTBl HCMONB3yilTe IlepHOIMECKYIO CHCTEMY .
XHMITIecKnx snemenToB J[.JI. MenneneeBa; TaOmmIy pacTBOPHMOCTH COJICH, 3arHIIITe HOMEPA BHIGPAHHBIX MEMEHTOB B HYJKHOI IOCTEA0BATENLHOCTHL.
KICTIOT U OCHOBAHHII B BOJIE, MEKTPOXHIMITIECKII PsiJT HAIPSDKEHINT METalIoB.
3TH COIPOBOIUTENBHBIE MaTEePHAIBI IPIIIATAIOTCS K TEKCTY paboTHI.

JI71s BEITHCIISHHIT HCIIONB3YIHTe HENPOr pAMMIIPYEMBIIT KaJIbKyIISTOP.

bammr, MMOIY4YCHHBIC Bamn 3a BEIIOTHEHHBIE 3aJaHIS, CYMMHPYHOTCA.

TocTapaiiTech BBIIONHITE KaK MOJKHO OOIbIIE 3adaHiil 1 HabpaTh HanboIbIIee H?’ YKa3aHHBIX B DSy 7IEMCHTOB BHIOSPHTE /Ba SIEMCHTA, KOTOPHIC B COCMHCHILIX
KOJIIMYEeCTBO HaJLIoB. TIPOSIBIIAIOT IIEPEMEHHYIO CTENEHD OKHCIICHISL

OTBeT:

ITocne 3aBepuieHNs pabOTHI IPOBEPETE, YTOOBI OTBET HA KaKJ0€ 3a/laHIe 3armmmTe B I0/e 0TBETa HOMEPa BEIOPAaHHBIX 31EMEHTOB.
B O1aHKax oTBeToB Nel 1 N2 OBII 3aIICAH IO IIPABIUIEHEIM HOMEPOM.

OTBeT:

Kenaem ycnexa!
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

II'IIB TIPE/IJIOXKEHHOTO TIepeYHsl BHIOEpHTE [ABa CBOICTBA, KOTOPBIE XapaKTepH3YIOT
BEIIeCTBa C MONEKYISAPHOI KPHCTALTIYIECKOI PEIETKOIT.

1) BBICOKAfA NMEKTPOIPOBOJHOCTE B KPHCTAUTIYIECKOM COCTOSHIIN
2) HH3Kas TeMIlepaTypa IUIaBICHIS

3) BBICOKas TBEPAOCTH

4)  BBICOKaf 3IEKTPOIPOBOJHOCTE B pacIiliiaBe

5) BBICOKaf JETY4ECTh

3amImnnTe B I0JI€ OTBETA HOMEpa B])I6paHH])IX BECIIECTB.

OTBeT:

Cpe,tux TIPeIOKEHHBIX  (hOPMYJ/Ha3BaHMII  BEIIECTB,  pACIIONOKEHHBIX B
TIPOHYMEPOBAHHBIX sdelikax, BeIOepuTe (hopMyIbl/Ha3BaHHS: A) mEnodn; b) okcuja,
KOTOPOMY COOTBETCTBYET JBYXOCHOBHAs KiIcloTa; B) Kucmoil comm.

1 2 3
TamIeHas H3BECTh HaIIaTbIPh ZnO
4 5 6
MeTaaJIFOMITHAT 11319 Nas[ AlFg] okcuj cepsi(1V)
7 8 9

Be(OH)» okcn azota(IV) K>HPO4-3H,0

3ammmnnuTe B Ta6mmy HOMEpa A4YESCK, B KOTOPBIX pPacllONIOMCHBI BEIIECTBA,
COOTBETCTBYHOIIIIMIT 6}’]{]331\{[1.

A|b|B

ToJ

OTBeT:
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@a}m JIBE€ TIPOOHPKH ¢ pacTBOPOM HHUTpHTa Dapusa. B mepByr mpoOHpKy Jo0aBIIH
pactBop comn X H B pe3yinsraTe HaOmojami oOpa3oBaHme ocaika. Bo BTopyro
poOHpKy J00aBIIH pacTBOp BellecTBa Y. B 3Toil mpoOupKe MpoM3oNITIa peaKIld,
KOTOPYIO OINCHIBAET COKPaIlleHHOE HOHHOE YPaBHEHIIE

H* + NOy = HNO;
I3 mpenmokeHHOro IMepedHs BhIOepHTe BellecTBa X H Y, KOTOpPBIE YJacTBOBAIH B
OIIHCAHHBIX PeaKITHIX.
1) xnoposojaopon
2)  cepHad KHCJIOTa
3)  dochat KaneIHg
4)  cymbdUT KanbIya
5)  docdat kamug
3armmmTe B TabmMIy HOMepa BRIOpaHHBIX BENIECTB 0] COOTBETCTBYOIIHMI OYKBaMIL.

XY

OTBeT:

CTaHOBII‘Te COOTBETCTBIE MCEIY (bOpMYJ'IOIUI BEIIECTBA I pearcHTaMIl, ¢ KaiIbIM H3
KOTOPBIX 3TO BEMIECTBO MOMKET B3alm0,ueﬁcm0]aan: K Kamoﬁ TIO3HMITHII, 0b03HaYeHHOI

OVKBOIL, IT0I0EepHTE COOTBETCTRYIONIYIO IIO3UITI0, 0003HAUECHHYIO ITI(POIL.

®OPMYVIJIA BEIIECTBA PEAT'EHTHI
A) Na 1) Al HCI], CO
B) FeO 2) KI, NaOH, Na,COs
B) AI(OH); 3) Ba(OH), HC], NaOH
I) Fex(SO4)s3 (p-p) 4) H0O, O,, CH;0H

5) 0O Cu,Ba(NOs)2

3ammmTe B TaOIIIY BEIOpaHHBIE INI(PEI IO COOTBETCTBYIOMINIMI OYKBaMIL.

A|B|B|T

OTBeT:
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

CTaHOBIrre COOTBETCTBHE MEKAY WCXOJHBIMH BEIECTBAMII, BCTYIAOIIIMI B
peaKInIo, I MPOOYKTAaMI 3TOH peakININ: K KaKIoll mo3nim, o0o3HaueHHOII OYKBOIL,
moa0epHTe COOTBETCTRYIONIYIO IIO3MINIIO0, 0003HAYSHHYIO I pOil.

HCXOJIHBIE BEIIECTBA TTPOAYKTBI PEAKITIIT
A) CO; (m36.) n Ca(OH)2 1) Felbn K;SO4
B) Ca(HCOs), u Ca(OH), 2) CaCO:;u HO
B) CO;uCa(OH): (136.) 3) Fe(OH)s, K2SO4 1 HI
I') Fea(SOy4); u KI (p-p) 4) Ca(HCOs)2

5) CaCOs;, CO> n H:O
6) Fel, I KaSOy

3ammnTe B TaOMIITY BEIOpaHHBIE IMI(PEI TI0J COOTBETCTBYIOIINMII OYKBaMIL.

A|B|B|T

OTBeT:

II'Ba,uaHa CIIeTyIOTIIAsl CXeMa IIPEBPAIICHIIIT BENIECTB:

X Y
H3p04 e K3p04 = KH2p04
Onpe,uemrre, KaKIIE 113 YEKa3aHHBIX BEIISCTE ABJIAIOTCA BEIICCTBAMIL XnY.
1) KO
2) KCl
3) Ki:SO4
4) P20y
5) HiPOy
3ammnTe B TaOIHITy HOMepa BRIOpaHHBIX BEIECTB IO COOTBETCTBYIOIIIIMII OYKBaMIL.
XY
OTBeT:

©TpeHnpoBOYHbIE BapyuaHThI Ha caiite 100ballnik.com
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VCTaHOBIrre COOTBETCTBHE MKy HAa3BaHHEM BellecTBa N oOmell dhopmynoi
TOMOJIOTHYECKOT0 Psijia, K KOTOPOMY IPHHAJIEKIT 3TO BEIIECTBO: K KaXkKOIl IIO3MITHII,

3/16

dl

obo3HaueHHON OVKBOIl, IoAOEpHTe COOTBETCTBYIONIVIO IIO3MINIIO, 0003HAYCHHYIO T

mHgpoil.

HA3BAHIE BEIIIECTBA
A) HUTpO3TaH

B) rmnnm

B) stimamia

3amimiTe B TaOMIITY BRIOpaHHEIS () PEI II0]] COOTBETC TBYIOITIIMII OYKBAMIIL.

A

b

B

OTBeT:

| I3 mpeT0KeHHOT'O IIEPEUHd BEIECTB BRIOSPHTE JBa BEIECTBA, KOTOPHIC ABIIMIOTCS
H30MEepaMIH 110 OTHOIIEHHIO JIPYT K JPYTY.
1) ameroH

2)  ameTHiIeH

3) mpomaHOI-2
4)  mpoIlaHalb
5) TpommH

3armmmTe HoMepa BRIOPaHHBIX OTBETOB.

OTBeT:

HB TIpe/I0KEHHOTO IIEPEYHsI BRIOEpUTE BCe BEMIECTBA, NP THAPATAIH KaXKIOTO I3
KOTOPBIX 00pa3yeTcsl 0JHOATOMHBIIT CITHPT.

1) meHTeH-1

2) TpoImH
3) ©Gemsoln

4)  MeTIINPOIEH

5) mnpomeH

3armmTe HoMepa BRIOPaHHBIX OTBETOB.

OTBeT:

1)
2)
3)
4)

OBIIIAA ®OPMVIIA
CnHEn-iN

CnH2n+3N

CiH2n-1NO3
CnH2n+lN02

~
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1.

XUMMA

HB TIPe/ITIOKEHHOT 0 TIepeYH BEIOEpHTE JIBa BellecTBa, KasKI0e 113 KOTOPBIX BCTYIIAET B
PEaKINIIo ¢ aMITHOKICIIOTOII, (hopMysIa KOTOpPOIl

1)
2)
3)
4)
5)

0
H;C—Cl‘H—CHg—Cl‘H—C\
CH; NH,
TOJYOT
a30TIICTasdg KIICIIOTa
CTHPOT
THAPOKCIHT KaJIbITIA
HHTPAT KaJsa

3amImnnTe B I0JI€ OTBETA HOMEpa B])I6paHH])IX BCIIECTB.

OTBeT:

OH

| 14 |YcTaHOBHTE COOTBETCTBHE MEXTy XIMIMECKOll peaKell I OPraHIYecKIM
BEIECTBOM, TIPEHMYIIECTBEHHO 00pa3yIoMIUMcs B 3TOIT peakITni: K KaxI0i TO3HITIIH,
0003HaYeHHOIT OVKBOIl, IMOJ0epHTe COOTBETCTBYIOUIVIO IIO3MINIIO, 0003HAUCHHYIO

¢ poit.
PEAKITIS IIPOIVKT PEAKITII
A) MoHOOpoMIIpOBaHIE OyTaHa 1) 1-OpomOyTan
B) rugpobpoMiposanne 6yTiHA- 1 2) 2-bpomOyTan
B) rugpobpomupoBaHie 6yTeHa- 1 3) 1,l1-nubpombyran
I') 6pomuposaHie OyTeHa-1 4) 2,2-nubpomOyTan
5) 1,2-nubpomOyTar
6) 2,3-nubpomOyTaH

3ammnTe B TaOMIITY BEIOpaHHBIE (BT IO COOTBETCTBYIOIINMII OYKBaMIL.

OTBeT:

A|B|B|T

©TpeHnpoBOYHbIE BapyuaHThI Ha caiite 100ballnik.com
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VCTaHOBIrre COOTBETCTBIE MEKIY CXEeMOIl peakIl THAPHPOBAHHS I BEIECTBOM X, —
TIPHHIMAIOIINM B Hell yUacTHe: K KayKIoIl IO3MIII, 0603Ha9eHHOIT OYKBOII, Iog0epiuTe m
COOTBETCTRYIOIIYIO TTO3NINIE0, 0003HAUSHHYIO I pOIl.

H5 Pt

>

H5 Pt

=]

H5 Pt

o

H, Pt

r

3ammmTe B TaOIIY BEIOpaHHBIE (B! 0] COOTBETCTBYIOMINMH OYKBaMIL.

OTBeT:

CXEMA PEAKIIIHN

) X —— IpoImOoHOBas KICIOTa
) X —— mpomazo-1
) X —— mpomnaHoi-2
)

X— CTeapIHOBaid KIICTIOTa

A

b

B

r

1)
2)
3)
4)
5)
6)

BEIIECTBO X

alleToH
TIPOTIaHATh

OJIEHHOBAsA KIICIIOTa
MypaBbIHad KIICIIOTa
MATbMHTHHOBAS KIICTIOTa
aKpILTIOBas KIHCIIOTa

Ba,uaHa CIIEOYIOIIad CXeMa npeBpameHm"I BCHIECTB:

1-xnopopomnan — X — Y — yKCycHas KICIIOTa

Onpe,uemrre, KaKHE 113 YEKa3aHHBIX BEIICCTE ABIANOTCA BEISCTBAMIL XnuY.

1) mnpomanans

2) mpolieH

3) »3THIaneTar

4) mpomaHomu-1
5) mnpomaHon-2

3armmmTe B TabmIy HOMepa BRIOpaHHBIX BENIECTB M0/ COOTBETCTBYIOIIHMI OYKBaMIL.

OTBeT:

X

Y
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

| 13 IpeII0K EHHOTO IepEYHs BEIOEPHTE BCe THIIBI PEAKIIL, K KOTOPBIM MOKHO OTHECTH
B3alIMO/IEIICTBIE pacTBOPa THIPOKCH/IAa HATPHA ¢ MypPaBBIHOII KIICIOTOI

1)
2)
3)
4)
5)

3aMeIIeHIIs
TOMOTeHHas
OKIICTIHTETFHO-BOCCTAHOBUTETbHas
HellTpal3aIin

obMeHa

3armmmTe HoMepa BEIOpAaHHBIX OTBETOB.

OTBeT:

I3 TpelyIoKeHHOTO IlepedHs BBIOEpHTE Bce BHENTHHE BO3EHCTBHS, KOTOPHIE
HpHBOJAT K YBETNYEHHIO CKOPOCTH XHMIYECKOHl peaKIHH MeXKIY pacTBOpOM
xnopuja meau(Il) u mmKroM.

1)
2)
3)
4)
5)

J00aBIIeHIIE BOIEI

TOBBIIIEHIE JABICHHA B CHCTEME
H3MeNbUeHIE ITIHKa

yBeI4YeHIe KOHIeHTpam xinopuaa Meam(1l)
TIOBBIIIIEHIIE TEMIIEpaTyPhI

3ammmnnre HOMEpa B])I6paHH:bIX OTBETOB.

OTBeT:

CTAHOBITE COOTBETCTBIE MEKIY YpaBHEHIIEM PEaKITHI 11 (OpMYIIOil BOCCTAaHOBITENS
B OTOIl peakmml: K KakIoll mo3mmmi, o0Oo3Ha4eHHONI OykBoil, mombepure
COOTBETCTBYIOIIYIO TIO3HITIIO, 0003HaAYECHHYIO IMI(pOIL.

YPABHEHIIE PEAKITII OOPMVYJIA BOCCTAHOBUTEJIA
A) 2H>S + SO =38 + 2H,0 1) H»O»
B) Br+ S0+ 2H;0 =H>SO4+ 2HBr  2) H:S
B) SO+ Hx0O; = HaSO0y4 3) Br

4) SO

3ammnTe B TaOMIITY BEIOpaHHBIE (BT IO COOTBETCTBYIOIINMII OYKBaMIL.

OTBeT:

A|b|B
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YCTaHOBII‘Te COOTBETCTBHE MEHIY HasBaHIEM IIPOCTOr0 BEIIECTBa II BO3MOMHBIM

dl

3JEKTPOIUTHIECKIM CIOCO00M eTo TOMyUeHNd: K KaKJoil mo3mim, 0003HaueHHOI m
OVKBOIL, Tog0epITE COOTBETCTRYIONIYIO IIO3MINI0, 0003HAYCHHYIO IH(POIL.

BEIIIECTBO

A) xammil

B) Bomopon

B) ¢rop

1)
2)
3)
4)
5)

IIOJIVUEHIIE SJIEKTPOJIN30M

BojHOTO pactBopa AlCl;

BojHOTO pactBopa AgF

pacmasa KF

pactBopa AOs B pacIUlaBIeHHOM KPHOJIITE
BoJHOTO pactBopa Hg(NOs)2

3ammmTe B TaOIIIY BRIOpaHHBIE INI(PEI 10 COOTBETCTBYIOMINMI OYKBaMIL.

OTBeT:

A

b

B

r
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA TpeHupoBouHbli BapwaHT Nel4 ot 04.04.2022 6/16
JI71s BBITIONHEHIA 3aJaHns 2 1 HCIomb3yilTe CIeVIONIIe CIIPABOYHEIC JaHHEIC. CTaHOBHTE COOTBETCTBIIC MEKIY CIIOCOO0M BO3ISIICTRBIA HAa pABHOBECHYIO CIICTEMY
KoHnmeHTpamns (MONISpHas, MOJIB/I) IIOKa3plBaeT OTHOIICHIE KOJITIECTBA COxpy+ HaOpy < H pp)+ HCO3ppy + Q

PacTBOPEHHOTO BelecTBa (n) K 006EMy pacTBopa (V).
I HaOpaBlIeHHEM CMeIIeHHd XHMHYeCKOTO paBHOBECHS B pe3ylbTaTe 3TOTO

pH (w1 am») — BOJOPOAHBII IIOKa3aTeNb: BEIHMYIHA, KOTOpas OTpakaeT BO3JEIICTBHSA: K  Kakmoil mosmimpm, o0o3HadeHHONI  OykBoil, ImombOepire
KOHIIEHTpAITHIO HOHOB BOJOpPOJa B pacTBOpPE 1 ICIOIb3YeTCs I XapaKTepIICTHKI COOTBETCTBYIONIYIO TIO3HINIIO, 0003HAYEHHYIO I (POl
KICJIOTHOCTH CPEIBL. .
BO3JIEHNCTBIHIE HA CUCTEMY HAITPABJIEHHE CMEIIEHITA
lWkana pH BOAHLIX pacTBOPOB XHIMITYECKOI'O PABHOBECIIA
3NEeKTPONIUTOB A) no0OaBleHNE COISHOM KHCIOTHI 1) cMelaeTcd B CTOPOHY MPSMOIl peaKITii
b) mnoBwImeHne naBieHNS 2) cMemaercd B CTOPOHY 0OpaTHOII peaKITii
I B e TR B) no0GaBieHIa TBEPIOTO 3) mpaKTHYeCKH HE CMeIaeTcs
pH 0123 4 5 6 7 8 9 10 11 12 13 14 THPOKAPOOHATA AMMOHILS
 W— v T E—— v A y J I') mnoBBIIIEHHE TEMIIEPATYPSI
| 3ammmTe B TaOJIIY BEIOpaHHBIE INI(PEI 0 COOTBETCTBYIOMINMI OYKBaMIL.
Cpepa CHNBHO cnabo HewTpaneHas cnabo CUNBHO AIBIBIT
pacTeopa KMCnas KWucnas WENOMHan WenovHan OTBeT:

ﬂﬂﬂ BEIIeCTB, NMPUBEEHHBIX B IEPEUYHe, ONPEeNTe XapaKTep CPeAbl HX BOJIHBIX
pacTBOpPOB.

1) ameTar Kamis

2) HHUTpAaT aMMOHHS

3) THOPOKCHI CTPOHIIHA

4) xJopaT KaJIbIHA

3amnnnTe HOMepa BEIIECTB B IOpSAJAKE Bo3pacTaHHS 3HadeHIsI pH HX BOJHBIX
PacTBOPOB, YIUTHIBAs, YTO KOHIIEHTPAIIHA BCEX PACTBOPOB (MOJIIB/I) ONITHAKOBA.

OTBeT:
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

peaKTop IMOCTOAHHOTO 00BEMa TIOMECTILIHI BEIIECTBO A I Harpemm. B pe3yeTaTe

TIPOTEKaHNA 00paTIMOIT peaKIim
A(r) = B(r) + 3C(1—)

B PEaKI[IIOHHOI CHCTEME YCTAaHOBIUIOCh XIIMITYECKOE PABHOBECHE.
Hcnone3ys [aHHBIE, TpHBEJAEHHBIE B TaOIHIE, ONpEJENNTe pPAaBHOBECHYIO
KoHIeHTpaio A (X) u paBHOBecHYIO KoHIIeHTpao C (V).

Pearenr A B C
IIcxoHas KOHIIEHTPALIA ( MOJIb/IT) 0.4
PaBHOBecHas KOHIIEHTpalliis (Mo/b/1) 0.3

BribepiTe 13 CIIICKa HOMepa MpaBIUIbHBIX OTBETOB.
1) 0,1 momw/1
2) 0,2 MoIB/TT
3) 0,3 MoIB/TT
4) 0,6 MOIB/1I
5) 0,8 MoIB/TT
6) 0,9 MoIB/T

3ammiTe BEIOpaHHbIE HOMepa B TaOJIHITY 1101 COOTBETCTBYIONIIMI OYKBaMIL.
XY

OTBeT:
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CTAaHOBHTE COOTBETCTBHE MEXKIY JBYMS BEINECTBAMH H PEeaKTHBOM, C IIOMOIIBIO

KOTOPOT'0 MOJKHO Pa3JITINTh 3TH BEIISCTRA: K KaX 01l mo3mIm, 0003HaueHHOII OYKBOIL,
moAOepHTe COOTBETCTBYIOIIYIO MO3MITIIO, 0003HAYCHHY0 IH(pOIL.

BEIIECTBA PEAKTIHB
A) dopmamsgernn (p-p) 1 reKCHH-3 1) FeCls
B) IIuIepHH H YKCyCHas KICIOTa 2) NaOH
B) mnpomaHOH H 3TIUIEHTIHKOIE 3) Cu
I') deHon (p-p) u rekcan &) (CuOky
5) CuO

3ammmiTe B TaOIIIY BRIOpaHHBIE INI(PEI IO COOTBETCTBYIOMINMI OYKBaMIL.
A|B |B |T

OTBeT:

VCTEIHOBIITC COOTBETCTBHE MCEEIY cxXeMoil MpeBpaIlcHIId BEIISCTBa I Ha3BaHICM

XIMITIECKOTO TIPOIIECcCa, JISHKAIET0 B OCHOBE ATOTO TIPEBpAIeHIIS: K KaXI0il ITO3MITIIL,
obo3HaYeHHON OVKBOIL, IoJ0epHTe COOTBETCTBYIONIYIO IIO3HINIO, O0O3HAYCHHYIO
mHgpoil.

CXEMA ITPEBPAIIEHIIA HA3BAHIIE ITPOIIECCA
A) OeloK— JUIIEITHIBI 1) mommvepH3aIs
b) amiHOKICI0Ta—TIOIIIIEITH/I 2) TOMIKOHIEHCAII

B) deHon—deHOMpOpMaTBIETIIHAL CMOTa 3) THIPOIH3
4) ruapaTais

3ammmTe B TaOIIITY BEIOpaHHBIE INI(PEI 0 COOTBETCTBYIOMINMI OYKBaMIL.
A b B

OTBeT:

©TpeHnpoBOYHbIE BapyuaHThI Ha caiite 100ballnik.com
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

Omeemom K 300anuam 2628 asaaemcea yucio. 3anuuiume 3mo Yuc1o 6 noie
omeema 6 mexcme pagomsi, COOMOOAA NPU IMOM YKAIAHHYIO CHIENEHb
mounocmu. 3amem nepenecume Imo uucao 6 BAIAHK OTBETOB Ne 1 cnpasa
om HoMepa cOOMGEMCHEYIOue20 3A0aHUA, HAUUHAA ¢ NeP60ll KIemouKu.
Kaxcovtii cumeon nuwiume é OmoOenvHOU KIeMoUKe 6 COOMEEMCmeuu ¢
npueeoéHHeIMu 6 Oaanke oopazyamu. EOunuyst usmepeHua uznueckux
6eTTUYUH 6 DIIAHKE OMEEMA YKA3bIEAMb HE HYHCHO.

IIpu npoéedenuu pacuémoe 01Aa 6cex I1EMeHMO6, KPOMe X10pda, UCHOMb3yiime
IHAYEHUA OMHOCUMETbHBIX AMOMHBIX MACC, 6LIPANCEHHBIE UETbIMU YU CTAMU
(Ar(Cl) = 35,5).

K 115 r pacTBOpa ¢ MaccoBoil Toneil cepHoil KiucnoTsl 20% IpImLm 55 T pacTBopa

C MAaccoBOIl JoNeil cepHOil KHCIOTHI 35%. BBIHHCIIITE MAacCOBYIO JONIO CEPHOI
KIICIIOTHI B TIOJTY9eHHOM PacTBOPE.

OTBeT: Y. (3aIIINTe 9IICI0 ¢ TOYHOCTEIO JI0 IIEJIBIX. )

OrnpenenTe KOIHYECTBO TEIUIOTHI, KOTOPOE HOTTIomaeTes pH moxydernn 100,8 1

(Hy) YTIEKIICTIOTO r'a3a B COOTBETCTBHII C TEPMOXIIMIISCKIIM YpaBHCHIIEM pEaKITHIT
CaCOspz) = CaOqgz) + CO2qy — 177K

OTtBeT: KJ[K. (3amiimTe 9iciio ¢ TOYHOCTHIO JI0 AECATHIX. )

IIpu TepMITIeCKOM pa3JIo:KEHII MeTaHa o0beMoM 26,88 11 (H.y.) obpasoBanock 11,2

1 (H.y.) auermnesa. OnpeAenTe BEIXO/ IPOYKTa peaKITii.

OTBeT: % . (3ammmIITe 9IICiIO ¢ TOYHOCTRIO 10 JeCITHIX.)

He 3a0y0sme nepenecmu 6ce omeemsi 6 0.1aHK omeemoé Ne 1 6 coomeemcmeuu
¢ HHCIPYKHUell N 6bINOJTHEHUI0 PADOM bl.

IIpoeepvme, umo Kaxcowlii oOmeéem 3aANUCAH 6 CHIPOKE ¢ HOMEDPOM
COOMEEMCM EYIO W20 3A0AHUA.
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Yacts 2
Hna 3anucu omeemoé Ha 3adanus 29-34 ucnonvzyiime BJIAHK OTBETOB
Ne2. 3anuwume cHauana Homep 3adanuAa (29, 30 u m.o.), a zamem ezo
noOpodHoe pelerne. Omeéemst 3anUcsiGalime Yémro u pazdbopuueo.

JIa BeITONTHE HIA 3agaHmil 29 11 30 1ICIIOIB3VIITE CIIS VIO TepedeHb BEIIECTR:

okcu xpoma( V1), xmopmn xenesa(Il), a3oTHag KHCIIOTa, aMMIIAK, o, (GTOpHT
aMMOHIS. J[oMyCTHMO HCII0Ib30BaHIE BOJHBIX PacTBOPOB 3THX BENIECTB.

113 TIPE/UI0KEHHOTO TIEPEYHSI BEIIECTB BBIOEpPHTE BEIlECTBA, MEX]Y KOTOPBIMH
OKHCIIHTEIEHO-BOCCTAHOBITEIFHASA PEaKIs IPOTEKAeT ¢ 00pa30BaHIEM KHCIIOTHI.
IIpu 3ToM OJHa MOJEKylla BOCCTAHOBHTENS OTAAET JAeCSTh INEKTPOHOB. B oTBetTe
3aIIMIINITE  ypaBHEHHE TONBKO OJHOI M3  BO3MOMKHBIX  OKIHCIHTEIBHO-
BOCCTAHOBHTEIIFHEIX pEaKIi ¢ yJacTHEM BHIOpaHHBIX BemecTB. CocCTaBbTE
3NMEKTPOHHBIN OaNaHC, YKaKHITE OKHCINTENh I BOCCTAHOBHTEID B 3TOIT peaKITHII.

13 mpe/TI0;KeHHOTO TIEPETHS BEIIECTB JBa CIUThHBIX 31eKTPOIINTa, MEKIY KOTOPBIMIT
TPOTeKaeT peakilid HOHHOTO oOMeHa 0e3 BHINMBIX IIPH3HAKOB. 3allMIITITeE
MOTEKYIIpHOe, TIOJHOe I COKPANIEHHOE MOHHOE YpaBHEHHS PEeaKIlil ¢ yJacTHeM
BHIOpPaHHBIX BEIIECTB.

l"lmpoxapfiona"r HaTpHs CMeIIaTH C pacTBOpPOM THApokcHia HaTpusi. K
TIOTYIeHHOMY pacTBOpy Aobasmum pactBop Opomiraa xpoma(Ill), B pe3ynbTare dero
BBITIANI OCaJJOK H oOpa3oBaics ra3. OcaJoK OTJAEIIUIH M IOMECTIUTH B pacTBOP,
CcOJIep KAl IIepoKCH]] BOJOPOo/Ia I THAPOKCH HATpHs, H Harpenn. [lomydeHHYyIO
CONb MOMECTIUTH B PAacTBOP CEPHOI KHCIOTH H HaOIOJaIN H3MEHEHHE OKpacKH
pacTBopa.
Hammmire ypaBHEHHS YeTHIPEX OIMICAHHBIX PEaKITIIL.

Hamnmrre YpaBHCHHA peamun‘i, C TIOMOIIBHY KOTOPBIX MOMNHO OCYIIECTBITH
CIICOYIOIIIE IIPEBPAaIlCHIIA:

KMnO,, HpS0,, t°
IIBHHHI — OyTeH-2 ——— X| — XJIOpPYKCYCHas KICJI0Ta

NH3(uzbpiTox), t? X Mg(OH)2
2

3

Ilpn HamIcaHMH  ypaBHEHHII  peakiMil  yKasbIBalilTe  INIPEHMYIIECTBEHHO
oOpasyronmecs TPOAYKTHI, HCHONB3YIITE CTPYKTYPHBIE (DOPMYIBI OpTaHIYeCKIX
BEIIECTB.
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

l[ﬂﬂ TIpOBEIEHNA 3MIEKTPONN3a (Ha HHEPTHBIX 3JeKTpoaax) B3sma 500 r 16%-roTO

pacteopa cyibgara memam(Il). ITocte Toro Kak Ha aHoje BeIAemuIock 1,12 1 (HYy.)
rasa, IpoIecC OCTAHOBIUIN. I13 IOIYYIeHHOTO pacTBOpa OTOOpANH IIOPIII0 Maccoil
98.4 r. Beramcnnre Maccy 20%-HOT0 pacTBOpa TIIPOKCIIa HaT P, KOTOPHIT HYKHO
I00aBUTh K 0TOOpAHHOIT 0PI pacTBOPa [0 IOJHOTO OCaXKICHII HOHOB MeIl. B
OTBETE 3aIMIINTe YPaBHEHUS peaKINil, KOTOphle VKa3aHBl B YCIOBHII 3aIadil, 1
MPHBEIITe BCe HEoOXOMNMBIC BBIUICICHNSA (YKa3bIBailTe ENIHIIIEI M3MEpeHIIT
HCKOMBIX (PI3IYECKIX BEIITIHH).

E OpraHideckoe B BelecTBO A cogep:ut 13,58% azora, 46,59% yruepona 1 31,03%

KIICIIOpoZa 110 Macce I obpa3yeTcs IpH B3aIMOSIICTBIIN OpTaHITIECKOTO BEIIECTRA
b ¢ 3TanonoM B MonspHOM cooTHomieHHH 1:1. I3BecTHO, 9TO BemecTBo b mMeeT
TIPHPOJIHOE IPONCXOXKICHIIE I CIIOCOOHO B3alIMOJISIICTBOBATE KakK ¢ KIICIOTaMII, TaK
I CO IIEeIIOYaMIL

Ha ocHOBaHIN TaHHBIX YCIOBHS 3aJaHIS:
1) mpoBemuTe HeoOXOMUMEIE BEIMIICIEHNS (yKa3blBailTe €JIHHIIBI II3MepeHHs
HCKOMBIX (IBHYECKHX BENHYHMH) W YCTAHOBHTE MOJNEKYISpHYIO (opmymy
OPraHIYEeCKOr0 BENECTBA A}
2) cocTaBeTE BO3MONHYI CTPYKTypHYyIO (QopMmyrny BemectBa A, KoTopas
OJTHO3HATHO OTPasKaeT IOPSTOK CBSA3H aTOMOB B €T0 MOJIEKYJIe;
3) HamIIHTE YpaBHEHNE PeaKINI IIOTyIeHIIs BelecTBa A 113 BellecTa b 1 3TaHONa
(1coNB3yiiTe CTPYKTYPHbIE (hOPMYIIBI OpPraHIdeCKIX BEIIECTB).
IlIpocepome, umo KaxcOvllli OmMGem 3AHUCAH PAOOM € HOMeEPOM
COOMEEMCmMyIou{e20 3a0aHUA.

©TpeHnpoBOYHbIE BapyuaHThI Ha caiite 100ballnik.com
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

CHcTeMAa ONleHHBAHHSA 3K3aMeHAIHOHH 0if padoThl 0 XUMHH
Yacts 1

3a mpaBIUIGHBI OTBET Ha KakKmoe I3 3ajammi 1-3, 9-13, 16-21, 25-28
ctaBuTca 1 Gamm.

3agaHile CUNTAeTCd BBIIOJHCHHBIM BEPHO, €CIH 3K3aMECHYEMBIIl [all
TPABIUIBHEII OTBET B BIJIE IIOCICIOBATEIFHOCTH ITH(p IUI WHCIA ¢ 3aJaHHOI
CTEINeHbI0 TOYHOCTI.

Homep 3aganus IIpaBH/IbHBI 0TBET
1 35
2 251
3 35
4 25
5 169
9 15
10 442
11 14
12 145
13 24
16 42
17 245
18 345
19 244
20 313
21 2413
25 322
26 25
27 796,5
28 83,3
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3agamns 6-8, 14, 15, 22, 23 u 24 cunratoTcs BRIIIOTHEHHBIMH BEPHO, €CIIH
TIPABUIIBHO VKa3aHa II0CIIe0BaTeIbHOCTD IIH(P.

3a TONHBIN TPaBIUIBHBII OTBET B 3ajaHmax 6-8, 14, 15, 22, 23 u 24
cTaBuTCA 2 Oania; ecIH JOIYIIeHa oJHa ommiOka — | 6ajut; 3a HEeBepHBII OTBET
(Oomee omHOIT OUTIIOKIT) HIII €T0 OTCYTCTBHE — 0 OaIIoB.

Homep 3aganns IIpaBHIBHBIH 0TBeT

6 51

7 4132
8 4226
14 2425
15 6213
22 2122
23 16

24 4441

©TpeHnpoBOYHbIE BapyuaHThI Ha caiite 100ballnik.com
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Yacts 2
E 113 mpeiI0;KEHHOTO TIePedHS BEIIECTB /IBa CIUTbHBIX 3JeKTPOJIHTA, MEKIY KOTOPBIMI

MpOTEKAcT pearmid HOHHOTO obMeHa ©Oe3 BIIIIMEBIX IIPH3HAKOB. 3ammmnnre m
MOJIEKYISpHOe, IMOTHOE H COKpPAIEHHOE IIOHHOE YPABHEHIIS PEeaKI ¢ ydacTHEM I
B])I6paH}Ibl'X BECIIICCTB.

KpuTepHn oneHHBAHHSA 3AJAHHH ¢ pA3BEPHYTHIM OTBEeTOM

Jina BemomHeHHna 3adaHmil 29 n 30 HCHOJB3VIITEe CICOYVIOUNNI IepedcHb
BemmecTB: okcma XxpoMma( V), xmopmn xenesza(1l), a30THas Kiciiora, aMMHaK, o,
¢bTopra amMmoHNS. JIOIMYCTHMO HCIIONB30BaHIIE BOJHBIX pAacTBOPOB ATHX
BEIIECTB.

Coaep:kaHHe BePHOI0 0TBeTAa H YKA3AHHSA M0 olle HABAHHIO bawsl
(omyckaroTcs MHEIE (GOPMYIIPOBKII OTBeTa, He IICKaKaIoNIlle 0 CMEICTIA)
BapuanT orBeTa
DIeMeHTHI OTBETA!

1) BeiOpaHBI BelllecTBa, H 3allICaHO MOJEKYSIPHOE YpaBHEHIE
peaKInIn HOHHOTo 0OMeHa:

NH4F + HNO3 = NH4NO; + HF

2) 3amicaHb! TOJTHOE I COKPAIEHHOE IIOHHOE YpaBHEHIIA PeaKITil:
NH;* + F + H* + NOs = NHs" + NO3s + HF

1z MPpeII0KEHHOTO IIEPEYHA BEIIECTB BHGepIITe BEIIECTBA, MEXKIY KOTOPBIMII
OKICIHTEIIbHO-BOCCTAHOBITEIbHAA PEAKINIA IIPOTEKACT C 06paBOBaHIIeM KICJIOTEI.
HpII 3TOM OJHa MOJICKYIIa BOCCTAHOBHTEIA OTHACT OSCATE ITCKTPOHOB. B otBete
3allIIIITE  YpaBHEHIIE  TOJIBKO O,HHOﬁ H3  BO3MOMKHBIX OKHCIIITEIBHO-
BOCCTAHOBHTCIIBHBIX peammﬁ C YyYacTIEM B]:I6paHH:bl'X BemecTtB. CoCTaBbTe
BHeKTp()HHLIIUI 63J'IE1HC, YKaKITE OKIHCIITEIE H BOCCTAHOBHTEIIE B 3TOIT PpCaKIi..

~

BapuansT oTBeTa
DJIeMeHTHI OTBETa:
1) BeiOpanbl BemlecTBa, W 3alllICAHO YpaBHEHIE OKHCINTEIHHO-

F + H"=HF
CDI[EP)KRH]IE BEPHOI'0 O0TBETA H YKASAHHA II0 OIIeHHBAHHIO baaasl OtsBer HpaBIIJ]]:H:bIIUI it ]'IOJ]}I])IIUI, COOCPAIT BCC Ha3BaHHBIC BHIIIS 2
()IOHYCKRIOTCH IIHBIC II}OpMY.HIIpOBI{II OTBeTa, He IICKa/KarOIIIle ero cCMBICTIA) 3IJIeMEHTERL

HpaBIIJIbHO 3aIIcad OOIH 3JIEMEHT OTBETa

Bce aneMeHTEI 0TBETA 3aIIICaHBI HEBEPHO

Maxcumansruiii 6ain

BOCCTAHOBHTEIHHOI peaKITHIL:

[ +10HNO; = 10NO> + 2HIOs + 4H.0

2) CocTaBieH »3JCKTPOHHBII OallaHC, VKa3aHBl OKICINTEIb I«
BOCCTaHOBUTETD:

¥0¥0cc sN NUA N9HhO9O0dN

1 |I- 106 — 2I
10 |[N® + 16 > N+
A30T B CTEIICHI OKIICIICHHA +5 (IUTH a30THAS KIICJIOTa ) — OKIICIIHTEIb.
oz B cremenn oxucierns 0 — BOCCTAHOBHUTENb.

OTBeT NMpaBIUIGHBII H IIONHBIN, COJSPXKHT BCe Ha3BaHHBIC BBHIIIIEC 2

3JIeMEHTBI

IIpaBIUTBHO 3aIIcaH OJIHH 3JIEMEHT OTBETA 1

Bce 3neMeHTHI OTBETa 3aIicaHbl HEBEPHO 0
Maxcumanvusili 6ain 2
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TugpoxapOoHaT HATpHS CMENIATH C pacTBOPOM THApPOKCHaa Hatpusa. K Cojep:xaHHe BePHOI'0 0TBeTA H YKA3AHHUS [0 OLleHHBAHHIO Bbamibl
TIOJTy4eHHOMY pacTBOpPY Jo0aBIuI pacTBop Opomiraa xpoma(Ill), B pe3yabTarTe 4ero (momyckaroTes HHBIE HOPMYIIIPOBKII OTBETA, He IICKAKAIOIIIE €T0 CMBICIIA)
BBITAT OCAJOK H oOpa3zoBaics ra3. OcaloK OTJENIUII H TOMECTINI B PacTBOP, BapuanT oTBeTa
COJIepKAIIII IIepOKCH BOJOPOJA I THIPOKCHI HATPHS, I Harpeml. ITomyaeHHyI0 OTBeT BK/IIOYaeT B CeOs ITh YPABHEHHII PEaKIIHil, COOTBETCTBYIOLIIX
COJIb IIOMECTIII B PacTBOP CEPHOIl KHCIOTH I HaOIIOMas HM3MEHEHIE OKPacKI CXeMe IpeBpalleHIL:
pacTBopa. —
Harmmmite ypaBHEHIS 9eTHIPEX OMIICAHHBIX PeaKITIiL. | CH,—CH-—CH=—CH, + H, —— CH;—CH=—CH—CH,
Coaep:kaHHe BepPHOT0 0TBeTA H YKA3AHHS 10 Ole HHBAHHIO bawisl 3 (=G CH=Cl, + SKMa0, + 121H,80, —>
(momyckaroTes IHBIE (HOPMYIIPOBKI OTBETA, He IICKAXKAIONTIE €r0 CMBICTIA) — 10CH,—C f + 8MnSO, - 4K,SO, + 12H,0
BapuanT oTBeTa 5 " OH
OTBeT BKIIOYAaeT B ce0S UeTHIpe YPAaBHEHNS BO3MOXKHBIX PEaKITHIL, A0 - 2
COOTBETCTBYIOLINIX OIMICAHHBIM IIPEBPAIIeHIISIM : CH"_C‘"‘O}{ +Cl, —— CH,—C_ + HCI
1. NaHCOjs + NaOH = Na,COs + H,0 & .
2. 2CrBr; + 3Na;COs + 3H20 = Z(Er(OH):; + 3CO; + 6NaBr 3. 0 o
3. 2Cr(OH)s; + 3H20; + 4NaOH t—> 2Na>Cr0O4 + 8H-O Cl [,—(‘i + 2NH; —= (‘”1—(:/ + NH.CI
4. 2Na;CrO; + HySO; = NayCra07 + Na;SO;y + HyO I © om ' | = SoH :
IIpaBIIEHO 3aINICAaHB! 4 YpaBHEHIA peaKIil 4 A Cl NH,
IIpaBIIBHO 3aINICAHB! 3 YPAaBHEHIIA peaKINil 3 fo /0 \
IIpaBITEHO 3aITICaHBI 2 YPaBHEHHS PeaKIit 2 . ?HE_C\‘OH + Mg(OH); —» ( (‘_Hz—(_‘< Mg+ 2H,0
IIpaBunsHO 3ammicaHo 1 ypaBHEHIE peakIii 1 NH, T!JH 1 0/2
Bce ypaBHEHNS peaKIIIil 3aIIcaHbl HEBEPHO 0 5 -
NG it b 4 IIpaBIUIEHO 3aIIICAHBI 5 YpaBHEHHIT peaKIil 5
IIpaBIUIEHO 3aIIICAHE! 4 YpaBHEHNS peaKIil 4
IIpaBIUIEHO 3aINICAHEI 3 YpaBHEHNS PeaKIil 3
Hammmmre ypaBHEHHS peakIUmi, ¢ IIOMOIIFI0 KOTOPHIX MOMKHO OCYIIECTBHTB TIpaBIITBHO 3aMICAHET 2 YPABHEHIIS peaKiiit )
e . IIpasunpHO 3amicado | ypaBHEHHE peaKIHu 1
JUBHHII — OyTeH-2 M X| — XIOpyKCycHad KICIOTa Bce ypaBHEHIIT peaKIlil 3aIIHCaHbl HEBEPHO 0
NH3(ns6errox), t°  Mg(OH), MaxcumansHelti 6ann 5
Xs X3
Ipumeuanue. JIOMyCTHMO IHCHOJIB30BaHIE CTPYKTYPHBIX (DOPMYJT pasHOTO BHAA
Ilpn HamiIcaHNII  VpaBHCHINI peaKINIl  VKa3blBaliTe TIIPEIMYIIECTBCHHO (pa3BEpHYTOIl, COKPAIEHHOI, CKEJIECTHOI), OJHO3HAYHO OTPaKAIOIINX IIOPIIOK
oOpa3syronmecs: MPOAYKTHI, HCIONB3YHTe CTPYKTYPHBIE (DOPMYIBI OpTaHIMYECKIX CBSI3H aTOMOB H B3aHMHO€ PAacIOJI0KeHHE 3aMeCTHTeNElT I () yHKIIHOHATBHBIX TPYIII
BEIIECTB. B MOJIEKyJle OpTaHIIeCcKOTO BEIECTRa.
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Jlng poBefeHNS 3MeKTpoin3a (Ha HHEPTHHIX 31eKTpodax) B3am 500 r 16%-Horo ¢ TIPaBIUIBHO 3aICAaHBl YPaBHEHHS DPEaKIlmii, COOTBETCTBYIONIX

pacteopa cyinbsata Memn(Il). ITocie Toro Kak Ha aHoJe BeIAemuiock 1,12 1 (H.y.) YCIOBHIO 3a/IaHHS;

rasa, IpOoIecC OCTAHOBIUT. 13 IMonydeHHOro pacTBopa OTOOpPAN TOPIIIIO MacCoi ®  IIPABIUIBHO IIPON3BE/EHB! BBIUUCIIEHIS, B KOTOPBIX HCIIONIB3YHOTCS

98,4 r. Beraucmure Maccy 20%-HOro pacTBOpa THAPOKCHIA HATPHS, KOTOPHII HeoOXo/MBle (H3NYECKHE BEMIYHHBI, 3afJAHHBIE B YCJIOBHH

HYKHO J100aBHTh K OTOOPaHHOII IIOPINIH pacTBOpa IO IOJTHOIO OCAKICHI HOHOB 3a/laHId,

Meql. B OTBeTe 3ammImITe ypaBHEHHS peaKiii, KOTODble yKa3aHBI B YCIOBHI ® TIPOJEMOHCTPHPOBAHA IJIOTHYECKH OOOCHOBAHHAS B3aNMOCBS3b

3a7a9H, N TPHBENTe BCe HEOOXOMNIMBIE BBIMICIEHNS (yKasbIBaiiTe eIIHHIbI (U3IIECKIX BEMITHH, Ha OCHOBAHMH KOTOPBIX MPOBOJATCA

acdEThI;
HM3MEepPEHIS HCKOMBIX (DPI3HYECKIIX BETITIIH). P ’
® B COOTBETCTBII C YCJIOBHEM 3aJaHIs OIPEJciieHa HCKOMas
Cojep:kaHHe BeDHOT0 0TBeTA H YKA3AHHS 110 Olle HHBAHHIO Bbawibsl (b3IdecKas BeIMHIHA
(momyckaroTcd IHBE (GOPMYIIIPOBKI OTBETA, HE HCKaXKAIOITIIEe €TI0 IIpaBIUIbHO 3amICaHBI TP 3JEMEHTA OTBETA 3
CMBICTIA) IIpaBiIbHO 3aIIIcaHE] {Ba 3JIEMEHTa OTBETA 2
BapuaHT 0oTBETa IIpaBiUTbHO 3aImicaH OJUH 3JIEMEHT OTBETA |
Bce 311eMeHTHI 0TBETA 3alllICaHbl HEBEPHO 0
3aIICaHbl YpaBHEHIL PEaKIIHiL: Maxcumansuuiii 6ann 4
[1] 2CuSO4 + 2H20 = 2Cu + 2H2504 + 027 (2meKTpom3)
[2] 2NaOH + H;S04 = Na,SOy4 + 2H,0 Ipumeuanue. B ciaydae, Korjla B OTBETE COJIEPKITCS ONINOKA B BHIYICIEHUSIX B
[3] CuSO4 +2NaOH = Na>SO4 + Cu(OH); OJTHOM I3 TPEX 3JEMEHTOB (BTOPOM, TPETBEM ILTH YETBEPTOM ), KOTOpas IIpHBeTa K

HEBEPHOMY OTBETY, OIIEHKa 3a BBIIIOJIHEHIIE 3a/JAHIS CHIDKAETCS TOJIbKO Ha 1 Oam.
IIpuBeIeHb HEOOXOIIMBIE BEITHCIICHIS:
m(CuSOy4) =500-0,16=80r

n(CuSOy4 ) =80/ 160 = 0,5 Monb
n(02)=1,12/22,4= 0,05 moxs

n(Cu) =2n(02) = 0,1 monb

n(CuSO4 npopear.) = n(Cu) = 0,1 Mons
n(CuSO4 ocT.) = 0,5 -0,1 = 0,4 MonB
n(H2S04 ) = n(CuSO4 npopear.) = 0,1 moxs

m(Cu)=0,1-64=64T1
m(02)=0,05-32=1,6T
m(p-pa)=500-6,4-1,6=492r

otobpamr 98,4 / 492 = 1/5 gacTh pacTBOpa
n(CuSOy B oTobpanHoii mopium) = 0,4/5 = 0,08 Mo
n(H2SO4 B oTobpanHoil mopirm) = 0,1/5 = 0,02 MoIb

n(NaOH) = 2 n(CuS04) + 2n(H2S04 ) = 0,2 MoIb
m(NaOH)=40-0,2=8T
m(p-paNaOH)=8/0,2=40Tr

OTBeT IPABILIbHBIIT H IIOTHBII, COIEPHUT CIEIYHOIIE 3JIEMEHTBI: 4
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

E Opranmdgeckoe BemecTso A comep:xut 13,58% azora, 46,59% yraepoaa u 31,03%

KIICIIOpoZa II0 Macce I 00pa3yeTcs MpH B3aNMOICIICTBHI OPTaHITIECKOT 0 BEIeCTBA
b c 3TaHONOM B MomapHOM cooTHomeHNH 1:1. I3BecTHO, 9TO BemecTBO b mMeer
TIPHPOIHOE IPOHCXOMKISHIIE 1 CIIOCOOHO B3aIMOIeiICTBOBATE KaK ¢ KICIOTaMII, TaK
I CO IIEeIIOYaMIL

Ha ocHOBaHHI JaHHBIX YCIOBHSA 3aJaHIS:

1) mpopemmTe HeoOXOmNMBIE BBIYICICHHS (VKa3bIBailTe €IITHIITE II3MEpPEHIS
HICKOMBIX (IB3HUSCKIX BEMIYHMH) M YCTAHOBHTE MONEKYJAPHYIO (hOPMYIY
OPraHIYeCKOT0 BEIIeCTRBA A

2) COCTaBbTE BO3MOKHYI CTPYKTYPHYIO (OpPMYJIYy BellecTBa A, KoTopas
OJTHO3HAYHO OTpasKaeT IOPAIOK CBA3M aTOMOB B €T'0 MOJIEKYIIE;

3) HamIIIITe YpaBHEHIe peakIlii IOYUeHIA BellecTBa A 13 BellecTBa b 11 3TaHOmIa
(IICTIOMB3YIITE CTPYKTYPHBIE (DOPMYJIBI OPTaHIIeCKHX BEIIECTR).

TpeHupoBouHbli BapwaHT Nel4 ot 04.04.2022 16/16

® 3ammicaHa CTPYKTYpHas (opMyla OpTaHNYEeCKOTO BeEIIECTBa,
KOTOpas OTpakaeT MOpSAJOK CBS3H H B3alMHOE pacIOJOo;KEHIE
3aMecTHTelell M (YHKIIOHANBHBIX TPYIII B MOJEKYIe B
COOTBETCTBHH C YCIOBHEM 3aJaHIS;

® C IICIIONB30BaHHEM CTPYKTYPHOH (DOPMYJIBI OpPTaHHYeCKOIO
BENIECTBA 3allICAaHO YpaBHEHNE peaKINl, Ha KOTOpyro Hagércd
YKa3aHIE B YCIOBHH 3a/TaHH

IIpaBUNBHO 3aImIcaHBbl JBa JIEMEHTA OTBETa 2

IIpaBUNBHO 3aImicaH OJIMH 3JI€MEHT OTBETA 1

Bce anemeHTHI 0TBeTa 3amIIcaHbl HEBEPHO 0

Makcumanensili 6ain 3

Coflep:;KAHHE BEPHOTO 0TBETA H YKA3AHASA M0 Olle HHBAHHIO Bamasl
(momyckaroTes IHBIE (HOPMYIIPOBKI OTBETA, He IICKAXKAIONTIE eT0 CMBICIIA)
O6mas popmyna Bemectsa A - CyHyO Ny,

1) Haiigem MacCOBYIO JOII aTOMOB yIJIepoaa
®(C)=100-13,58 —46,59 — 31,03 = 8,8
X:y:z:m=(46,59/12):(8,8/1):(31,03/16): (13,58 : 14)
CoOTHOIIIEHHE aTOMOB B MOJIEKYIIep X :y:z:m=4:9:2:1
MonekynapHas ¢opmyna Bemecta A — CsHoNO»

CrpykTypHas GpopmMyna:
VpaBHeHHE peaKIIiL:

OTBeT NpaBIJILHBII U ITONHEIIT, COAEPKUT CIEIYIOIIHE HIEMEHTHI: 3

® TIPAaBHIBHO NPOH3BEIEHBI BHIUICIECHNS, HEOOXOJIMBIE [UIs
YCTaHOBIIEHHS MOJIEKYISPHOI (hOpMyJIBI BEIIECTBa, 1 3allIcaHa
MOJIEKyJIApHasl JopMyIa BelllecTna;
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