EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

Enunblii rocynapcrBennslii 3x3amen no XUMHUHN

I/IHCprKIIl/ISI IO BBINNOJTHCHHIO paﬁOTLI

Ok3aMeHaIoHHas paboTa COCTOUT U3 JBYX YacTel, BKIIFOYAIOIINX B ce0s
34 3amammsa. Yacte 1 comepxur 28 3amaHWii ¢ KpaTKAM OTBETOM, YacTh 2
COJZIEPXKHUT 6 3a7aHUi C Pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHNE 3K3aMEeHAIIHOHHON pabOTHI 1T0 XUMHUH OTBOAUTCS 3,5 daca
(210 munyT).

OTBETOM K 3aJlaHUSIM YacTh | SBJISIETCS TOCIEIOBATCIFHOCTh UMD HIIH
YUCJO0. OTBCT 3aIlIUIINUTE II0 HpI/IBe[[éHHbIM HUIXKEC 06[233!!aM B II0JIC OTBCTA B
TeKcTe paboThl, a 3aTeM nepeHecute B 6iank oTBeToB Ne 1. [TocnenoBarensHOCTD
udp B 3amanuax 1-25 3amummre 6e3 MpoOenoB, 3amaThiX
u I[pyI‘I/IX JOIIOJTHUTCIIBHBIX CUMBOJIOB.

Oteer: . 335

OTEeT: }; Z., 8 "| 2
Oteet: 34 . 21 3 ] L|

OTBeTHl K 3amaHusaM 29—34 BKIFOUAIOT B ce0s MOapOoOHOE OIMICAaHUE BCETO
XOJla BHITIOJIHEHMA 3a7aHus. B Omanke oTBeToB Ne 2 ykakuTe HOMEp 3alaHUS U
3aMUIINTE €r0 TOJTHOE PELICHHE.

Bce Omanku EI'D  3anonHAoTCA  SApPKUMHM  YEPHBIMH  YEpHUIIAMU.
JlonmyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHON WIN NIEPbEBON PyUEK.

[Ipu BEIMONHEHNH 3aJaHUH MOXHO TOJIb30BaThCS YEPHOBUKOM. 3aNUCH B
YEepPHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEJIBHBIX MATEPUATOB
He YYUTHIBAIOTCS MPU OLIEHUBAHUM PadoTHI.

[Ipn BbIMONHEHNMM paboThl wucnonbsyite [lepmoamdeckyro cuctemy
xuMuuecknx anemenToB J[.M. MenneneeBa; Tabnuily pacTBOPUMOCTH COJICH,
KHCJIOT U OCHOBaHUIl B BOJE, SNEKTPOXUMUUECKUN psijl HAIPSKEHUH METalIoB.
OTH CONPOBOAUTENBHBIE MAaTEPHAIIbl IPUJIATAIOTCS K TEKCTY paboTHI.

JUis BeIYMCIIEHUI HCTIONB3YITe HEMPOrpaMMHUPYEMBbIH KalIbKYJISTOP.

Bannel, momyuennsle BaMu 3a BBINOJNHEHHBIE 33aJaHHSA, CYMMHPYIOTCS.
ITocrapaiiTech BRIIOIHUTH KaK MOKHO OOJIBIIIE 3aaHUH W HaOpaTh HanOoJbIIee
KOJIMYECTBO OaNIOB.

[Tocne 3aBeprieHns pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKI0€ 3a/1aHUE
B Osiankax orBeToB Nel 1 Ne2 ObuT 3amucaH 1Mo MPaBUIbHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3adanusm 1-25 senstomcea nocnedosamenvrocms yugp. Omeem
3anuwiume 6 nojie omeema é mekcme pavomul, a 3amem nepenecume ¢ b/IAHK
OTBETOB Mo 1 cnpasa om nHomepa coOmeemcmeyuiezo 3a0anus, HauuHas ¢
nepeoii kniemouku. Ilocnedosamenvnocme yughp 3anucvleaiime €3 _npooenos,
3anAmMBIX U _Opy2UX O0ONOTHUMENbHBIX CUME0108. Kascovlii cumeon nuwume 6
OMOeNbHOI K1emOoUKe 6 COOMGENCMEUN ¢ NPUGCCOEHHBIMU 6 DanKe 00pa3yamu.
Hudgpvr ¢ omeemax na 3adanusa 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym
nogmopamuCA.

Jna BeimonHeHUs 3amaHuil 1-3 uCHONB3yHTe clenyromuil psn XUMHYECKUX
JJIEMEHTOB!

1) Cr 2)C 3)Ti 4)0 5) Ge

OTBeTOM B 3aJaHusX 1-3 SBIISETCS MOCIEA0BATENFHOCTD UMD, MOA KOTOPHIMU
YKa3aHbl XHMHYECKHE JJIEMEHTHI B JAHHOM PSAY.

Onpeﬂenme 3JIEMEHTBHI, aTOMBI KOTOPBIX B OCHOBHOM COCTOSIHUM UMEIOT 3JIEKTPOHHYIO
(GOpMyJTy BHELIHETO SHEPTETUIECKOTO ypOBHs NSNp?.

3anuimTe B 1MoJie OTBETa HOMEPA BHIOPAHHBIX DJIIEMEHTOB.

OrTBer:

I/13 YKa3aHHbIX B Py XUMHYECKUX 3JIEMEHTOB BBIOCPHUTE TPH DJIEMEHTA, KOTOPHIC

PACIONI0KEHBI B OJJHOM HEPHO/IE.
Pacrnionoxure BoIOpaHHBIC 3JIEMEHTHI B TOPS/IKE YBEINYEHHS UX aTOMHOTO paiuyca.
3anuimuTe B [MOJE OTBETa HOMEpPAa BBIOPAHHBIX 3JCMEHTOB B  HYKHOM
[TOCJIEIOBATEILHOCTH.

OTBeT:

I/I3 4HCJjla YKa3aHHbIX B psAAY 3JIEMCHTOB BLI6€pI/IT€ JBa 3JIEMEHTA, KOTOPbIC CIIOCOOHEBI
IIPOABJIATH KaK MOJIOKUTEIIBHBIC, TAK U OTPULATCIIBHBIC CTEIICHNU OKUCJIICHUSA.
3anuIiImnTe B MOJIe OTBETA HOMEpa BBIGpaHHI)IX DJICMCHTOB.

OTBeT:
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I/13 [PE/IOKEHHOTO MePeYHst BLIOEPUTE [[Ba BELIECTBA HOHHOTO CTPOCHHS, B KOTOPBIX
[PHUCYTCTBYET KOBAIICHTHAS TIOJISIPHAs CBSI3b.
1)  kap6uj Kamplus
2)  yKCyCHas KHCIIOTa
3) xkapboHaT Kaiusa
4)  beHoNAT HATPHS
5) kapOum KpeMHHA

3anuimTe B IMoJjie OTBETA HOMEpa BI)I6paHHI)IX BCHICCTB.

OTBeET:

Cpemd NPE/JIOKEHHBIX (HOPMYJ BEIIECTB, PACIOJOXKCHHBIX B IPOHYMEPOBAHHBIX

syeiikax, BbIOEpHUTe Ha3BaHUA: A) OCHOBHOTO OKcuma; b) xucmoit conm;
B) amdorepHOTO OKCHIA.

1 2 3

ramicHas u3BCCTh HerauieHas U3BECThb YKCyCHasi KMCJIOTa
4 5 6
eIKHiA HATP MATHEBAs COaa MTUPUT
7 8 9
TUIIC KOPYHIT KpeMHE3eM

anumure B Ta6m/1uy HOMEpa AYECK, B KOTOPBLIX PACIIOJOXKEHBI BEHICCTBA, 110
COOTBETCTBYHOLIMMU 6yKBaMI/I.

A|bB|B

OrtBerT:
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EP&CTBOP BemecTBa X pasjeiuiv Ha ABe MpoOupku. B mepByio mpoOupKy no0aBuiIu %
pactBop oprodocdara Kaaus, IPH 3TOM HaOJI0AaIN 00pa30BaHKE JKENITOro ocajaka. Bo m
BTOPYIO 100aBUIIM pacTBOp BemiecTBa Y. [Ipu 9TOM MPOU30IIIIAa XUMHUECKAS PEaKIvs, T
B pe3ylibTaTe KOTOpOM oOpasoBajcs Oesblii ocamok. M3 MpeayoKeHHOTO MepeyuHs <
BeIOepuTe BeriectBa X U Y, KOTOPBIE MOTYT BCTYINATh B OMTUCAHHBIE PEAKIIUH. )
1) consHas KucioTa O
2)  OpomuI KaTus 0y
3) mumrpar cepebpa @)
4)  HUTpaT MarHus L
5) womua HaTpus I

o
3anuimure B TaGJIMIy HOMEpPA BEIOPAHHBIX BEIIECTB IO COOTBETCTBYIOIIUMH OYKBAMH. §<
Ortger: X §

<
5 Z

YCTaHOBHTe COOTBETCTBHE MEKIY (HOPMYIION BEIIECTBA M PEareHTaMu, ¢ KaXIbIM U3 10
KOTOPBIX 3TO BEMIECTBO MOXKET B3aNUMOICHCTBOBATD: K KaKI0M MO3UIINH, 0003HaUeHHONH N
OYKBOIA, TOJIOEPUTE COOTBETCTBYIOUIYIO MO3UIINI0, 0003HAYEHHYIO ITU(DPOH. :

OOPMVIJIA BEILIECTBA PEATEHTHI S
A) Cu 1) CaCl,, H3PO4, CO; (@)]
B) KiCOs(p-p) 2) 0Oz HNO3z, SO;
B) H.S 3) HzS04, NOy, O %
I) HF 4) NaOH, Fe, BaCl, —
5) SiOy, CaClz, Mg —
3anuuTe B TaOIUILy BHIOPAHHBIE IIU(PPHI TT0]] COOTBETCTBYIOIIMMHU OYKBAMH. =
A[B|[B[T —
Ortser: =
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YCTaHOBI/ITe COOTBETCTBUC MEKAY HCXOTHBIMU BCIECCTBAMHU, BCTYHAIOIIUMHU B
PEaKIMIo, ¥ MPOAYKTAMH, KOTOPhIC 00Pa3yIOTCs IPU B3aUMOJACHCTBUH ITUX BEIIECTB: K
KaXI0# Mmo3unuu, 0003HauYeHHOH OYKBOH, MOIOEPUTE COOTBETCTBYIOIIYIO IO3HITHIO,
0003HaUCHHYIO TIH(POH.

NCXOIHBIE BEHIECTBA
A) CuO u NH3

b) Cuu HNOj3 (koHir.)

B) Cu20 u HNO; (koHir.)
I') Cu(OH)2 u HNOs3 (pa36.)

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

[IPOAYKThI PEAKLIUU
Cu, N2 u H»
Cu, N2 u H,O
CU, NOz u Hzo
CU(NO3)2, NOz u Hzo
CU(NOs)z, NO u H,0
CU(NO3)2 u Hzo

XUMUA

3anumure B TabnuIy BEIOpaHHBIE HU(PHI 10T COOTBETCTBYIOIMMHU OyKBaMH.

OTBerT:

A

b

B

r

Izl%z[aHa cleqyromasi CXeMa IpEeBPAaIICHUH BEIIECTB:

Onpez[enI/ITe, KaKHMe U3 YKa3aHHBIX BEUICCTB ABJISIIOTCS BCIICCTBAMUA XuY.

1) NaNO;
2) Ca(N03)2
3) Zn(N03)2

4) Ag0

5 Ag

3anumure B TaOIHIly HOMEpa BEIOPAHHBIX BEIIECTB O] COOTBETCTBYIOIINMH OyKBaMH.

OTBerT:

X

Y

X t
AgF — AgNO;——>Y
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yCTaHOBI/ITe COOTBETCTBUE MEXAY Ha3BaHMEM BEIIECTBA M KJIACCOM/TPYIIOiH
OpPraHMYeCKUX COEAMHEHUH, K KOTOPOMY(-0H) 3TO BEILECTBO MPHUHAUICKUT: K KaXKIOH
0003HaueHHON OyKBOW, MOXOEPUTE COOTBETCTBYIOIIYIO

TIO3HIIAH,
0003HauCHHYO IIU(POH.

HA3BAHUE BEIIIECTBA

A) rmnepuH
b) xymon

B) anwmH

3anumure B TaONUIy BEIOpaHHBIE U(PHI 01 COOTBETCTBYIOLIMMH OyKBaMHU.

OTBeT:

I/I3 NPE/IOKEHHOTO TIEPEeYHsT BBHIOEpUTE J(Ba BEIIECTBA, B MOJIEKYJIaX KOTOPBIX

1) yrieBomopob!
2) cmupThl

3) aMHHOKHCIIOTHI
4) amuHBI

A

b

B

TOJILKO OJIH aTOM YTJIEPOJIa HAXOAUTCS B SP?-rUOPH/IM3AIINH.

1) Oyren-2
2)  aneroH

3) npomanon-2
4)  ¢denon

5)  amanuH

3anumure HOMEpa BBI6paHHLIX OTBECTOB.

OrtBeT:

PaapemaeTCH cBobogHoe KOnupoBaHue B HEKOMMEPYECKNX 06p83088TeﬂbelX nenax
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I/13 NIPE/JIOKEHHOTO TIEPEYHs BEIOEpUTE Bee BEILECTBA, IIPH B3aUMOJICHCTBIH KOTOPBIX yCTaHOBI/ITe COOTBETCTBHE MEXKy CXEMOH pPeaKIMy U BEIECTBOM X, IPUHUMAIOIIHNM B %
¢ OpPOMOBOZIOPOIOM 0Opa3yeTCcsi MOHOOPOMITPOU3BOIHOE AJIKAHA. Hell yyacTHe: K KaXIOW To3WIuHd, 00O03HAYCHHOW OykBoO#l, moj0epure M
1)  uHMKIOreKcaH COOTBETCTBYIOLIYIO TTO3ULIUIO, 0003HAYEHHYIO LU(POH. T
2)  auerwien CXEMA PEAKLIN BEIIECTBO X AN
3)  rexcen-1 1) 1-xnopmponan p,
4) Oyranuen-1,3 A) X + 02 (H2504) — CHiC(O)CH, 2) KYMOJf) i O
5)  UMKIONpPOMaH B) X+ NaOH (cnupt) — CHsCH=CH 3) 1,2-muxopnponas o
3anuimre HoMepa BHIOPAaHHBIX OTBETOB. B) X+ O; (kar.) —» CH3—COOH 4) Oyran 9
OtBer: , I) X+ KMnO;4 (H*) — CH3C(O)COOH 5) nuBHHMT T
6) wm3omnpeH

3amumure B TaONUIy BEIOpaHHBIE U(PHI 10T COOTBETCTBYIOIMMHU OYKBaMH. z

AlB[B]T AN
Ortser: A
I/I3 NPEUI0KEHHOTO TIEPEYHs BIOEPUTE JBE PEaKiii, KOTOPbIE BCTYNAIOT B PEAKLIUIO C S
aMMHUaYHBIM PacTBOPOM OKcuaa cepedpa. Z
1) puboza yCTaHOBI/ITe COOTBETCTBHUE MEXIY pearupyomumMu BEIIIECTBAMHU u %
2)  caxaposa YIJIEPOIOCOIEPIKAIIUM MIPOTYKTOM, KOTOPBIH 00pa3yeTcs Npu B3aUMOJCHCTBHU 3THUX N
3)  dpyxrosa BEIIECTB: K KAXKJION MO3UIUHU, 0003HaYEeHHON OYKBOH, MOJA0EpPUTE COOTBETCTBYIOIMIYIO __\
4) MambpTo3a 7 —

MTO3HINI0, 0003HAYCHHYIO MU(POii.
5) uemtono3a ()
PEATUPVIOIIUE BEIIECTBA MMPOJVKT N
3anumuTe B Moje OTBETa HOMEPa BHIOPAHHBIX BEIECTB. B3AUMOJIEHCTBUS ]
OTBeT: A) anteranpaerua u ruapokeun meau(ll) 1) osrtunanerar

B) xyopOeH30:1 U THIPOKCH HATPHS 2) denon —

B) ykcycnas xuciora u okcug hocdopa(V) 3) arneranbaerua ——

I') arunossiit ciupt u okcu meau(ll) 4)  ¢deHonsaT HaTpUSI =

5) yKCyCHBIN aHTUAPH] =

6) yKCycHas KHCJIOTa
3anummure B TAaOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIONMMH OYKBaMHU. ——

A|B|B|T
OTBeT:

EaE
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3a;[aHa ClieIyroIas cxema MpeBpalieHHi BEIIECTB:

X

HUTPOOESH30 Y > AQHWINH

OnpeaeﬂHTe, KaKHU€ U3 YKa3aHHBIX BEIICCTB ABJISAIOTCS BCUICCTBAMUA XuY.

1)
2)
3)
4)
5)

reKcad
OeH3011

(denon

OcH30lHAas KUCI0Ta
xnopuz QeHUITaAMMOHHMS

3anummuTe B Ta6m/1uy HOMCEpa BLI6paHHBIX BCHICCTB 1O COOTBCTCTBYHOIIIUMU 6yKBaMI/I.

OTBerT:

XY

I/13 MPEUTOKEHHOTO TIEPEYHS BEIOEPUTE BCE PEAKIMU, KOTOPBIE ABISIOTCS PEaKIIMU
HMOHHOIr0o OOMeHa.

1)
2)
3)
4)
5)

B3aUMO/IEIICTBUE MTPONaHa C a30THOM KUCIOTOM
B3aMMOJICIICTBHE HATPUS C BOJOU

B3aumoieiicteue xnopuaa meau(ll) ¢ fomumom xaust
B3aMMOJEHCTBUE YKCYCHON KHCIIOTHI CO IIETOYBIO
B3aMMO/ICHCTBHE CONIHOM KUCIOTHI C HUTPATOM cepedpa

3anumure HoMepa BEIOPAaHHBIX OTBETOB.

OTBerT:

s MPEAJIOKCHHOT'O TICPCUYHA BI)I6epI/ITe BC€ pCAKIUH, IJIA KOTOPBIX YBECINYCHUC
KOHICHTpAIUHU IIPOTOHOB B PACTBOPE NPUBOJUT K YBCIIMYCHUIO CKOPOCTU PCAKIINU.

1)
2)
3)
4)
5)

B3aMMOJCHCTBYEC LIMHKA C COJITHOM KHUCIO0TOM
B3aUMO/IEHCTBUE 3TAHOJIA C YKCYCHOM KUCIOTOM
B3aMMOJCHCTBUE dTHIIAIIETAaTa C BOJOK
B3aUMO/JICHCTBUE XJIOPHIa IUHKA CO LIEJIOUbI0
[OJIYYEHHUS FTUIIEHA U3 ATAHOJIA

3anumuTe HoMepa BEIOPAaHHBIX OTBETOB.

OTBerT:
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YCTaHOBI/ITe COOTBECTCTBUC MECIKIY cxXeMou pcakuuu nu CBOMCTBOM 3JIEMEHTA yrieponaa,
KOTOpPOE€ OH MPOABJIACT B 3TOM pCakuun: K Kax a0 IIO3UI1H, 0003HaYEeHHOM 6yKBOﬁ,

oI0EepPUTE COOTBETCTRBYIOMIYIO IO3HIINIO, 0003HAUCHHYIO IIH(PPOT.

CXEMA PEAKINHA CBOWCTBO YI'JIEPOJA
A) CO+KOH — HCOOK 1) sBISETCSA OKUCITUTENEM
B) Al«Cs + HO — AI(OH); + CH4 2) sABJISETCS BOCCTAHOBUTEIEM

3) ABISETCS M OKHCIIHMTEIIEM,
Y BOCCTaHOBUTEJIEM

4) He MpOSBIISET OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX CBOMCTB

B) C+H; — CHy

3anummre B TaOJIUILy BEIOpaHHBIE IU(PHI 110 COOTBETCTBYIONIMMH OYKBaMH.
A|B|B

OTBeT:

yCTaHOBI/ITe COOTBETCTBUC MEKIY BELICCTBOM U BO3MOKHBIM CHOCO6OM €ro NOoJIyuCHUA
NyTEM OIIEKTPOJM3a: K KaXKIOH Mo3uuuH, 00O3HAueHHOW OyKBOW, mondepure

COOTBETCTBYIOIIYIO MO3UINIO, 0003HAYECHHYIO IIN(PPOH.

HA3BAHMUE BEUIECTBA IMMOJIYYEHUE 3JIEKTPOJIN30M
A) Harpuit 1) Boanoro pactBopa CuSO4
B) wmenmp 2) pacraBa NaNOs
B) Bomopon 3) BomHoro pactsopa NaCl

4) pacmiasa NaCl

3anumure B TabnuIy BIOpaHHBIE UQPHI 110JI COOTBETCTBYIOIMMHU OyKBaMH.
A|Bb|B

OTBeT:
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Jyist BeITONTHEHUS 3a1aHus 21 HCHOIB3YHTE CICIYIONIUE CIIPABOYHBIC JaHHbIC. YCTaHOBMTe COOTBETCTBUEC MEXKIY (aKTOPOM, JCHCTBYIOIIUM HA PABHOBECHYIO %
KonmenTpanusi (MoJsipHas, MOJB/JI) TIOKa3bIBACT OTHOIICHHE KOJMYECTBA cHereMy m
2P paas, o] 4NOz) + 2H2009 + Oz @ 4HNOs 9 + Q T
pacTtBopénHoro Berectra (N) k 066EMy pactopa (V). 9 N
¥ HampaBICHHEM CMCIICHHS XHMHHYCCKOTO PaBHOBECHS B 5TOM CHCTEME: K KakaIoh
pH («m am») — BOXOPOAHBIM TOKa3aTeNb: BEJIMYMHA, KOTOpas OTpa)kaeT Mo3uNKK, O0003HAYCHHON OyKBOH, TOAOCPHUTE COOTBETCTBYIONIYIO  MO3HIIHUIO, my)
KOHIICHTPAI[MIO HOHOB BOJIOPOJIa B PACTBOPE M MCIIOIB3YETCS VIS XapaKTEPUCTHKU 0003HaYeHHYTO H(POIL. O
KHACJIIOTHOCTH CpPEJbI. BO3JIEICTBUE HA CUCTEMY HAITPABJIEHME CMEIIEHUA oo
XUMHUYECKOI'O PABHOBECH O
Lkana pH BOAHLIX pacTBOPOB A) nobasieHue BOMBI 1) B CTOpOHY MPSAMO¥ peaKiuu C
3NEeKTPONUTOB b) mnoHMwkeHHe NaBICHUS 2) B CTOpPOHY OOpaTHOMU peakiuu I
B) no6asienue okcuaa pocdopa(V) 3) mpakTHUECKH HE CMEIIACTCS z
T T T T 1 T T T T 17 T 1 I') HarpeBaHHe CHCTEMBI AN
pH 01 2 3 4 5 6 7 8 9 10 11 12 13 14 3amumuTe B TaOJHITy BRIOPaHHBIC TUQPHI ITOT COOTBETCTBYIOIIMMHU OYKBaMH. =
A|B|B|T
L ¥ A Vv A V A Vv A Y / Ortger: é
Cpepa CUMBbHO cnabo HeiTpanbHas cnabo CUNbHO . prd
pacTeopa KMcnas Knenas LWENOYHAA  LLEenouHas B PEaKTOp MOCTOSIHHOTO 00BEMa IMOMECTHJIM HEKOTOPOE KOJHUYSCTBO OCH30/Ma U 10
Boopona. B pesynprare mporekaHust 00paTUMON peaKkIuu N
N + — —_—
I[Jm BEIIECTB, MPUBEACHHBIX B IEpPEYHE, ONMpEACIHTE XapaKTep CPeIbl MX BOIHBIX . CeHon) + 3Han @ CoHuz RN
B PEAKIMOHHOW CHCTEME YCTaHOBHJIOCH XUMHUECKOE PaBHOBECHE.
PacTBOPOB, UMEIOIHX OJUHAKOBYIO KOHIEHTPALHUIO (MOIIB/TT). 7 o
1) EuTpaT KABIHA Hcnons3ys naHHBIE, TPUBEAEHHBIE B TaOIIHIIE, ONPEAEITUTE HCXOIHYIO KOHIIGHTPAMI0 N)
9) XIOPYKCYCHAA KACIOTA 6en3ona (X) u paBHOBECHYIO KOHIeHTpaluio Bogoposa (Y) 6]
3) yKCycHast KHCIOTa Pearent CeHs H, CeH1z —_
—
4) IpOnMOHOBAs KHCIIOTA HcxonHas KOHIIEHTpanus (MOJIb/JT) 2,5 —
I
3anumkTe HOMEpa BEMIECTB B MOPSIKE BO3pacTaHus 3HadeHus PH ux BOIHBIX PaBHOBeCHAs KOHIIEHTpaNKs (MOJIb/) 0,2 0,7 ——
pPacTBOpOB. ——
Bribepure u3 crimcka HoMepa MpaBIBHBIX OTBETOB.
1) 0,1 monb/n =
— — — —]
Ortser: 2) 0,2 Mosb/n —
3) 0,4 mounw/n =
4) 0,9 mouns/n
5) 1,4 mons/n
6) 2,8 moun/n
3anuimuTe BRIOpaHHBIC HOMEPA B TAOJIHILY IOl COOTBETCTBYIOIIMMHU OYKBaMHU.
X|Y
Ortger:
[OE={0]]
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Omeemom K 3adanuam 26—28 aensemca uucno. 3anuwume smo uucno 6 none | —|
yCTaHOBI/ITe COOTBETCTBUE MEX/y Ha3BAHUSIMU BEIIECTB U PEareHTOM, C TIOMOIIBIO
) . omeema 6 meKcme padomol, coOaI00AA NPU IMOM YKAIAHHYIO CHIENneHb U
KOTOPOTO MO>KHO Pa3IHYUTh BOJHBIE PACTBOPHI ATUX BEIECTB: K KAXKIOU MO3UIINH, 3 EIAHK OTBETOB X 1 m
. . mounocmu. 3amem nepeHecume Mo YUcio é o 1 cnpasa
0003HaYeHHOM OYKBOM, MOIOEPUTE COOTBETCTBYIOIIYIO MO3HUINI0, 0003HAYCHHYIO P N P T
unbpok Om HOMepa cOOMmeemcmeyuezo0 3a0aHUA, HAYUHAA C Nepeoll KlemouKu.
Kasicovlii cumeon nuuwiume 8 0omoenvHOU KlemouKe 8 COOMEemcmeuu ¢ %
HA3BAHME BEIIECTB PEAI'EHT npueedénunvimu ¢ onanxe oopazyamu. Eounuuvt usmepenus uzuueckux o)
A) HOm KATBIS i CyTBhaT HaTpUS 1)  cymsbar Gapus 6enuyUH 6 OIAHKe OMeEema yKazvléanmy He HYICHO. v
Ilpu npogedenuu pacuémos 014 6cex INEMEHMO8, KpOMe XaA0pa, UCnoab3yiime
B) anerar ceunna(ll) u Hurpar nunka 2)  mutpar cepebpa(l) punp p » Kp P 4 @)
3HAUEHUA OMHOCUMENbHBIX AMOMHBIX MACC, 6LIPANCEHHBIE YEAbIMU YUCTAMU
B) xuopup anroMHHHS U XJIOPUA HATPUS 3) cynbdun Hatpus » 661p " C
4)  memb (Ar(CI) = 35,5).
I') Opomux kamus v KapOOHAT HATPUS I
5) denondranenn BLI‘II/ICJII/ITG Mmaccy 15% pacTBopa yKCyCHON KHCIOTHI (B TpaMMax), KOTOPBIH HYKHO z
= u . N
MEIIATh KCYCHOM KHCIIOTO# JJIsl TIOJTyYCHHS I pacTB M BOI ¢
3anuiute B TAOIUIY BBIOpaHHBIC UG PHI IO COOTBETCTBYIOIUMH OYKBaMHU. cme Ma ¢ 80% ykeycHo SRIRY. V0N 1 650 r pacteopa ¢ Maccoso X
noneii 40 %. (3amUIIuTe YUCI0 ¢ TOYHOCTHIO IO HEITBIX. ) =
A|b |B|T <
Oraer: Orser: T. Z
b FopeHI/Ie arleTUICHA B KHCIOPOJe MIPOTEKAeT B COOTBETCTBUU C TEPMOXHUMHUYECKUM
VYcTaHOBUTE COOTBETCTBHE MEXAY BELIECTBOM U OCHOBHOH 00JacTbiO €ero ypABHEHHEM PEaKIHH %
NpUMEHEHMS: K KaXIOM TO3WIuH, o0003HaueHHOW OykBOH, mozxbOepure 2CoHag) + 5021 = 4COx) + 2H20 + 2600 KTk N
COOTBETCTBYIOIYIO NMO3HILIO, 0D03HAYEHHYIO 1ipOH. Onpenenure CyMMapHbII 00BbEM IMOTpPaueHHBIX HCXOAHBIX Ta30B (H.y.), €CIM B ==
—
BEIIECTBO OBJIACTb [TPUMEHEHU A pesylbTaTe ropeHus aleTuiieHa B kuciopone Boimenunoch 130 xJx. (3amuimure o
YHUCIIO ¢ TOYHOCTHIO JIO COTHIX.) N
A) xyopar kKanus 1) B KayecTBE PaCTBOPUTEIS O
b) wmsonpen 2) IOJyYeHHE JIeKaPCTB OTBeT: 1.
B) TtpunuTpOrnHMIIEpUH 3) mPOM3BOJCTBO PE3HHBI P
4) HPOM3BOICTBO CIIMYEK quncnme Maccy OKCHAa aMiOMHHMA (B KWJIOTpaMMax), KOTOPYIO HYXKHO
MOJIBEPTHYTH JIEKTPOIIH3Y, 4TOOBI ONyunuTh 486 Kr amtoMUHIS. BBIXOM peaKi(iy [0 —
amomuHuIo coctabisier 90 %. (3anuImTe YUCIIO ¢ TOYHOCTBIO JIO LEIBIX. ) — |
3amuminTe B TaOIHUIy BRIOpaHHBIC U(PEI ITOJT COOTBETCTBYIOIIMMHU OYKBAMHU. ——
I
Orser: KT.
Alb|B —
OtBer: =
He 3a0y0vme nepenecmu ¢ce omeemul 6 O1ank omeemoe Ne 1 ¢ coomeemcmeuu =
¢ UHCMpPYKyueil no bIN0JIHEHUI0 PAGOmbl.
Ilposepvme, umo Kadxcovlii omeem 3anUcan 6 CHMPOKe ¢ HOMEPOM
COOMEENICMEYIOULe20 3A0AHUS.
I
=
_ E:ERE
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Yacrs 2
Jna 3anucu omeemos na 3adanus 29—-34 ucnonszyiime b/IAHK OTBETOB Ne2.
3anuwume cnauana nomep 3aoanun (29, 30 u m.o.), a 3amem e2o noopoénoe
pewenue. Omeemul 3anucvigaiime 4EmKo u pazoopuueo.

Jns BemmonaeHus 3agaanit 29 u 30 HCnoiap3yHTe CIeAYIONIIA IepeYeHb BeIIECTB:

NepMaHraHat Kauusi, TUruapodocdar Kanus, HUTpAT HATPUsl, THAPOKCUT HATPHS,
THAPOKCU KaJbLHs, HUHK. JIOIyCTHMO HCIIOIb30BaHHE BOAHBIX PACTBOPOB 3THUX
BEILECTB.

I/I3 MPEAJIOKEHHOI'O NepeUHA BLIGepI/ITe BCIICCTBA, OKHCJIUTCIBbHO-

BOCCTAHOBUTCIIbHAsA pPCaKuA MCKAY KOTOPbBIMH HNPOTEKACT B BOJAHOM DPACTBOPC,
COIIPOBOKAACTCA 06p8.30BaHI/IeM O,HHOI\/’I COJIM W BBIACICHHUCM 6€CI_IB6THOFO rasa C
PE3KUM 3araxom. B otBeTe 3amumuTe YPaBHCHUEC TOJIBKO OJIHOM M3 BO3MOKHBIX
OKHUCJINTECIBbHO-BOCCTAHOBUTCIIBHBIX peaKL{I/Iﬁ C y4dJacTuem BLI6paHHI>IX BCHICCTB.
CocTaBbTe 3J'ICKTpOHHLII71 6anch, YKaKHUTC OKUCIUTECIIb U BOCCTAHOBUTCIIb.

I/I3 NPEe/II0KEHHOr0 TIePEeYHs BBIOEPHUTE JIBa BEIECTBA, PEaKIMs HOHHOIO OOMeHa

MCKAY KOTOPBIMHU COIIPOBOXKIAACTCA BBIACICHHUCM OCaJlKa U O6p330BaHI/IeM CHJIBHO
HICJIOYHOr0 pacTBopa. 3anummure MOJICKYJIAPHOC, IOJHOC U COKpaH.IéHHOS HOHHOC
YpaBHCHUA pCAKIIUU C yHaCTUEM BI)I6paHHI)IX BCIICCTB.

B pactBope ruapocyibdara HaTpusi pacTBOpwid Marauid. I[locie 3aBepiicHUs

peakuuu K TMOJYYEeHHOMY pacTBOpy JA00aBHJIM pacTBOp KapOoHAaTa Kaliusl.
OOpazoBaBIIMiCST OCaJOK OTASNWIM W PAacTBOPWIIM B BOJHOM pPAacTBOpe
HomoBogopoiHOI kuciioThl. K moirydeHHOMY pacTBOpy HOOaBHIIM pacTBOp HUTpaTa
meau(ll). Hamummre ypaBHEHHS YeTHIPEX OTIMCAHHBIX PEAKIIHIA.

HaHHH.IPITe YpaBHCHUA peaKqu/i, C IHNOMOLIBKO KOTOPBIX MOXHO OCYIIECTBUTH

CIIEIYIOIINE TPEBPAIICHNUS:

MPONUH el X, — X ——
Br, NaOH (cmiupT)
— CH;CH,COOH X, X4
KpacH.

Ilppy  HanucaHuum  ypaBHEHUN  peakUud  YKa3blBaTe  NPEUMYILIECTBEHHO
oOpasyromuecss TMPOAYKTHI, HCIONB3YHTE CTPYKTypHBIE (OPMYIIBI OPraHUYECKHX
BEIIECTB.
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CMeCL kapOoHata Hatpusi W okcuma xkenesa(lll) crmaBunm, macca MOTYYEHHOTO
ocraTka okaszajach MEHbIIE HCXOAHOW cMecH Ha 1,32 T, B KOTOPOIt Ha KaXkable 3 HOHa
HaTpHs IPUXOANTCS 7 aTOMOB Xkene3a. OctaTok pacTBopuiu B 175,2 r 10% pactBopa
cosstHo kucioThl. [Tocne yero no6asumm 160 r 14% pacTBopa ruapokcuaa HaTpus U
TIIATEJBHO TepeMelnany pacTBop. OnpenesuTe MacCoBYIO JIONIO XJIOpHJIA HATPHUS B
KOHEYHOM pacTBOpe.

B orBere 3amummTe ypaBHEHHUS peaKLHl, KOTOpPBIE YKa3aHbl B YCIOBHH 3aladu, W
NPUBEIUTE BCE HEOOXOAMMBIE BBIYMCICHMS (yKa3bIBalTe EIMHUIBI W3MEPEHUS
HUCKOMBIX (PU3UUECKUX BEIHIHH).

OpraHquCKoe BemiectBO A comepxkut 44,44 % yrnepona, 29,63 % kucimopoma u
17,28 % asora mo macce. M3BeCcTHO, YTO BEIIECTBO A B COCTaBE€ HMMEET TOIBKO
BTOPMYHBIE ATOMBI yIJIepoAa B SP°-rUOpUAM3AaLUM U CHOCOOHO 006pa3’oBaThes IO
peakIMu HOHHOTO 0OMeHa U3 BemecTBa b mox neiictBrem Hutpara cepebpa(l).

Ha ocHOBaHWH JaHHBIX YCIIOBHS 33aJa4u:

1) mpoBemutre HEOOXOIMMEIC BBIUMCICHHUS (YyKa3pIBaiiTe eAWHUIBI W3MEPECHUS
UCKOMBIX (U3MYECKHX BEJIMYMH) M YCTAHOBHTE MOJIEKYJIAPHYIO (opmymy
BeIIecTBa A;

2) cOCTaBbTE BOZMOXKHYIO CTPYKTYpPHYIO (JOPMYITY BeliecTBa A, KOTOpast OMHO3HAYHO
OTpakaeT MOPSIOK CBSI3M aTOMOB B €TO MOJICKYJIC;

3) HanMIIUTE YpaBHEHHE PEeaKIMH IOTy4eHHUs BellecTBa A u3 BemiecTsa b ¢ yuactuem
HUTpaTa cepedpa (MCTIONB3YHTE CTPYKTYPHBIE (POPMYITBI OPraHHYESCKIX BEIIECTB).

Ilposepvme, umo KaxycOblli oOmeem 3ARUCAH  PAOOM C  HOMEPOM
COOmeemcmeyouezo 3a0aHus.
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O npoexre «IIpodublii EI'D kaxnyio Henes1o»

JlaHHBIA KUM COCTaBJIEH KOMaHJIOM BCEPOCCHICKOIO BOJIOHTEPCKOTO MPOEKTa
«EI'D  100BAJIJIOB»  https://vk.com/egel00ballov wu  6e3Bo3Me31HO
pacIpoCTpaHACTCS IS JIFOOBIX HEKOMMEPUYECKUX 00pa30BaTEeIbHBIX ICIICH.

Hauuiu omun6ky B Bapuanre?

Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ HcnpaBum!
Jlast 3ameuanuii 1 moxkeaanuii: https://vk.com/topic-10175642 47937899
(Tak:Ke TOCTYIHBI IPyTrHe BAPHAHTHI ISl CKAYMBAHNA)

COCTABUTEJIb BAPUAHTA:

PUO: | HanomnnkoB Muxaun Hukomaesua

Ipenmer: | Xumus

Crax: | 11 nert.

[IpenogaBaTens XxumMun 1 OUOIOTHH, K.0.H.,

Peranun:
skcnepT EI'D o xumuu.

Axkaynr BK: | https://vk.com/mshaposhnikov

WT U Jo1.
Ca Aq http://xum-01o-era.ph

uHpopmanus:
KOPPEKTOP BAPUAHTA:
Jle6enena Tatesna EceeBna https://vk.com/id155555566
KusizeBa Anna https://vk.com/id3362216
Kynuisie Poman I'enHaapeBny https://vk.com/id184130
YepxkacoBa DibBUpa XyceeBHA https://vk.com/id613370933
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PACTBOPHMOCTE KHCIOT, COJTEA H OCHOBAHIII B BOJIE

H* Li* K* Ma® | NH, | Ba™ | ca®™ | Mg™ | s | AP | ™ | Fe® | Fe™ | Mn®™ | Zn*™ | Ag® | Hg™ | PB™ | Sn* | Cu®™
OH" P P P P P M H M H H H H H H - - H H H
F P M P P P M H H H M H H H P 3 P - H P P
cr P P P P P P P P P P P P P P P H P M P P
Br P P P P P P P P P P P P P P P H M M P P
- P P P P P P P P P P ? P 7 P P H H H M 7
5 P P P P P — — — H — — H — H H H H H H H
HS- P P P P P P P P P ? ? ? ? ? ? ? ? ? ? 7
S05 P P P P P H H M H ? - H ? ? M H H H 7 7
50," P P P P P H M P H P P P P P P M - H P
HS0Q, P P P P P ? ? ? - ? ? ? ? ? ? ? ? H ? 7
NOy P P P P P P P P P P P P P P P P P P - P
NOy P P P P P P P P P ? 7 7 7 7 7 M 7 7 ? 7
PO,*> P H P P - H H H H H H H H H H H H H H H
HPO,* P ? P P P H H M H ? ? H ? H 7 7 7 M H 7
H,POy" P P P P P P P P P ? ? P ? P |3 P 7 — ? 7
cO,> P P P P P H H H H ? ? H - H H H H H ? H
HCO,” P P P P P P P P P 7 7 P ? ? 7 ? ? P 7 7
CHyCO0r P P P P P P P P P - P P - P P P P P - P
S0, H H P P ? H H H H ? ? H ? H H ? ? H 7 7
MnO,~ P P P P P P P P P P ? 7 7 ? P 7 ? 7 7 7
Cry0;" P P P P P M P ? H ? ? ? P ? ? H H M ? P
Cro* P P P P P H P P H ? ? ? H H H H H H H
ClOy P P P P P P P |3 |3 P P 7 ? P P P P P ? P
Clog P P P P P P P P P P P P P P P P P P ? P
«Py» — pacTeopaeTca (> 1 r ga 100 r H,0); «M» —mamo pacteopgerca (0T 0.1 r g0 1 rma 1001 H,0)
«H» — ge pacTeopaerca (Menpme 0,01 r ga 1000 r Bogw1);  «—» — B BOJHOM cpeje paimaraeTci
«7%» — HeT JOCTOEEPHEIX CEeIEeHHH 0 CYIIeCTEOBAHHH COeIHHEHHHA

PAT AKTHEHOCTH METALTOB / 3JIEKTPOXHMHAYECKHH PAT HAIIP AAEHHI
Li Rb K Ba 5r Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni 5Sn Pb (Hy) 5b Bi Cu Hg Ag Pt Au

dKTHEHOCTE METAIIOE VMCHBIMACTCA
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Nepuogu4eckan cuctema xumuyecknx anemedToe .M. Mengeneesa
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1 z
1| Hioos (H) He 4o
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3 i E 5 7 B 5 1
M | 2| Ligse | Besst | waB 1zm C wmM | w0 1a,00 F MNe
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11 1z PE] 1 15 16 7 1%
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

CucreMa oLleHMBAHHSA IK3aMEHAHOHHON padoThHI MO0 XUMHUH
Yacts 1

3a mpaBWIBHBIN OTBET Ha Kaxmoe u3 3aganmii 1-5, 9-13, 16-21, 25-28
craBuTcs 1 Gam.

3ajaHie CYMUTACTCS BBIMOJHEHHBIM BEPHO, €CIIM 3K3aMEHYEeMBI Jaj
MPaBUJIBHBIA OTBET B BUAC MOCIICAOBATCIBLHOCTH IM(p WIM YUCIa C 33JaHHOU
CTEIEHBI0 TOYHOCTH.

Homep 3ananus IIpaBuabHbIE 0TBET
1 25
2 513
3 24
4 34
5 258
9 25
10 214
11 25
12 35
13 14
16 25
17 45
18 1235
19 441

20 413
21 2341
25 432
26 400
27 7,84
28 1020
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3amanus 6-8, 14, 15, 22, 23 u 24 cunTaroTcs BHITOTHECHHBIMA BEPHO, €CITH
MPaBUJIBHO YKa3aHa MOCIEA0BATCILHOCTD IUMD.

3a MONHBINA MPaBWIBHBIN OTBET B 3amanusx 6-8, 14, 15, 22, 23 u 24
cTaBuUTCS 2 Oaiia; eciii JoIymieHa ogHa omrnbOka — 1 6ait; 3a HeBepHBIH OTBET
(6osree ogHOM OMMOKM) FITH €ro OTCYTCTBHE — () OaIIIOB.

Homep 3ananus IIpaBuJbLHBIN 0TBET

6 31

7 3125
8 2446
14 2146
15 6453
22 1222
23 43

24 2335
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Yacts 2
W3 mpennoxeHHOTo TepedHsl BEIOEpHUTE JBa BEIIECTBA, PEaKIis WOHHOTO OOMEHa

o o MEKAY KOTOPBIMU COIPOBOXKAACTCA BBIACICHUEM OCalKa U O6pa30BaHI/IeM CHUJIBHO m
KpnTeme OLCHUBAHUA 3a/ITAHUU C PAa3BEPHYTHIM OTBETOM
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JIns BeIMOTHEHHS 3a1aHuii 29 1 30 HCIONB3YyiiTe CleIyONIHii IepeueHb BEmecTB: YPaBHEHKA PEaKLIHH C yHacTHEM BRIGPaHHEIX BELICCTE. S

TepMaHTraHaT Kaiaus, ,III/II‘I/IIIPO(i)OC(l)aT KaJtusl, HUTpaAT HATpHsA, THAPOKCHUT HATPH, ConepixaHue BEPHOI0 OTBETa H YKa3aHHUs 110 OL¢HABAHHIO Bajuibl 8

TUAPOKCHUJ KaJbL¥sl, LMHK. J[OyCTUMO HCIIOJIb30BaHNE BOJIHBIX PACTBOPOB 3TUX (ZOTYCKAKOTCS HHBIC HOPMYTHPOBKH OTBETA, HE HCKAXKAIOLIKE €TI0 CMbICIIA) (wy)

BEIIECTB. BapuanT otBeTa O
DJIeMEeHTHI OTBETa:

W3  npeanmoxxeHHOro  MepedHs  BbIOEpUTE  BEINECTBA,  OKHUCIHUTEIBHO- 1) BuiGpaHbl BemecTBA M 3aMHCAHO MOIEKYJAPHOE YpABHEHHE é
BOCCTAHOBUTEJIbHAS PEAKIUS MEXKIY KOTOPBHIMHM IPOTEKaeT B BOJHOM pacTBOPE, PEaKIH HOHHOTO OOMEHa: o
COIPOBOXKIAETCS 00pa3oBaHUEM OIHOW COJHM M BBIIEICHHEM OECIBETHOIO rasa C 2KH2PO, + 3Ca(OH); = Cas(PO4); + 2KOH + 4H,0 —_
PE3KHM 3amaxoM. B oTBere 3amummTe ypaBHEHHE TOJIBKO OZHOW M3 BO3MOJKHBIX 2) 3anucaHbl HOJHOE U COKPALIEHHOE HOHHOE yPAaBHEHUS PEaKLHii: X
OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH C yJacTHEM BBIODAHHBIX BEILECTB. 2K* + 2H,PO,~ + 3CaZ* + 60H- = Cag(POy) + 2K* + 20H" + 4H,0 =
CocraBbTe 3J'IeKTpOHHI:-Iﬁ 6anch, YKaXUTC OKUCIUTECIIb U BOCCTAHOBUTEJIb. 2H2PO47 + 3Ca2+ +40H = Ca3(PO4)2 + 4H20 S

Cojleprkanue BEPHOr0 0TBETA H YKA3aHUSA 10 OLeHHBAHMIO BasLibl OTBeT MpaBWIBHBII M TOJHBIA, COACPKUT BCE Ha3BaHHbBIC BBIIIC 2 Z
(momyckaroTcst HHbIe HOPMYITHPOBKH OTBETA, HE HCKAKAIOIINE €T0 CMBICIIA) OJICMCHTBI prd
BapuaHT oTBeTa [TpaBuIbHO 3aIicaH OMH JIEMEHT OTBETA 1 1o
OJeMeHTHI OTBeTa: Bce anemMeHTHI 0TBETa 3aIiCaHbl HEBEPHO 0 g
1) BriOpanbl BemecTBa W 3alycaHO ypaBHEHHWE OKHCIHTEIBHO- Maxkcumanvubiti 6ain 2 RN
BOCCTAHOBUTEIILHON PEAKIUH: o
NaNOs + 4Zn + 7TNaOH + 6H,O= NH3 + 4Nay[Zn(OH]. 8
2) CocTaBieH O3JIEKTPOHHBIN OanaHC, yKa3aHbl OKHCIHTENb U
BOCCTaHOBHUTEIIb. —

4 |Zn°—2¢ — Zn*? =

1 [N*+8;— N3 ——

ek B creneHd okucnenus O (WM IMHK) — sBIsieTCs E
BOCCTAHOBHTETIEM. —
A30T B CTETIEHH OKUCIICHHS +5 (T HUTPAT HATPHST) — OKHUCITUTENEM. E
OTBeT NpaBWIBHBIA M TOJHBINA, COJEPKUT BCE Ha3BaHHBIC BBIIIE 2 %
3JIEMEHTBI ——
IIpaBuiibHO 3amKMcaH OJIUH 3JIEMEHT OTBETA 1 ——
Bce aiiemeHTHI 0TBETa 3aIMCaHBl HEBEPHO 0 E
Maxkcumanvuviii 6an 2 E

=
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

B pacTBope TuapocyiIb(ara HaTpusl pacTBOPHIM MarHuii. [locne 3aBepieHns peakuuu K
MOJy4eHHOMY PacTBOpYy J100aBHIM pacTBOp KapOoHarta kaius. OOpa3oBaBILIMICS 0CaToK
OTHEIWIN U PacTBOPUIM B BOJHOM pacTBOpe MHOIOBOAOpOAHOM Kuciorel. K
HOJIy4eHHOMY pacTBopy mobaeunu pactBop Hutpata meau(ll). Hamumure ypaBHeHus
YETBIPEX ONUCAHHBIX PEAKIIMN.

Copep:xaHue BEPHOT0 0TBETAa M YKa3aHHA 110 OLIeHUBAHUIO Banasl
(momyckaroTcs HHBIE HOPMYITMPOBKM OTBETA, HE HCKAKAIOIIME €T0 CMBICIA)

BapuanT oTBera
OtBer BKIIOYAaeT B ceOs YETHIPE ypaBHEHHS BO3MOXKHBIX pEaKIui,
COOTBETCTBYIOIINX OIMMCAHHBIM MPEBPAILCHUAM:
1) 2NaHSO4 + Mg = MgSO, + Na S04 + H»
2) MgSO, + K2CO3= MgCO3 + K3S04
Bo3moskHO Hamucanue peaknuu 2) 10 ocHoBHo# conu (MgOH).CO3
3) MgCO3 + 2HI = Mgl + CO; + H,0
4) 2Mgl, + 2Cu(NOs), = 2Cul + I, + 2Mg(NO3),
IIpaBunbHO 3anucanbl 4 ypaBHEHHS peakUui

IIpaBunbHO 3anucaHbl 3 ypaBHEHHS peakuil

IIpaBunbHO 3anucaHbl 2 ypaBHEHUS peakiui

IIpaBunpHO 3amucaHo | ypaBHEHHE peaKIiy
Bce ypaBHeHus peakiuil 3arucasbl HEBEPHO

O[R[N WD

Maxcumanvrolii 6ann

HaHHmMTe YpaBHEHHS pPEaKIHuid, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CIIEYIOIINE TPEBPALICHNUS:

MIPOTIHH e X, —> X, ——
Br, NaOH (cmupT)
— CH;CH,COOH X3 X4
KpacH.

Ilpy wHanwcaHuu ypaBHEHMH pEaKIUi HCTIOJB3YHUTE CTPYKTYpHBIE  (HOPMYIIBI
OpraHUYeCcKUX BEIECTB.
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Copaep:kaHue BepHOI0 OTBETA M YKA3aHHUS 110 OLICHHBAHHUIO Bajuibl
(,I[OHchaIOTCS{ HHBIC Q)OpMyHI/IpOBKI/I OTBCTa, HC HCKaXXKaroUIKUeC €ro CMBICJ'[a)
Bapuant orsera
OtBeT BKJIIOYAET B ceOsl MATH ypaBHEHHWH peakiyii, COOTBETCTBYIOLIMX
CXEMe IIPEBPALLCHUI:

1)2CH;-C=CH + 2Na

2CH3_CECN3 o H2

2)CH;-C=CNa + H3C-?H2 —> H;C-C=C-CH,CH; + NaCl
Cl

3) 5H,CC=CCH,CH; + 6KMnO, + 9H,SO, —— 5H,C CH, COOH +

~

+ 5H;C-COOH + 6MnSO, + 3K,SO, +4H,0

P
4)H3C CH,COOH + Br, —2%» H,C CH-COOH + HBr
Br

oN AUX NI9HhO9O0dNHEdL

CIUPT
5)H;C ?H-COOH +2NaOH ——H,C=CH-COONa + NaBr + 2H,0

Br

IIpaBunbHO 3anucanbl 5 ypaBHEHUH peakiuil
[IpaBunbHO 3anucanbl 4 ypaBHEHHS peakuil

[IpaBuibHO 3anucaHbl 3 ypaBHEHHS peakuil

[IpaBubHO 3amMCaHBI 2 yPaBHEHUS PEaKIii

IIpaBunbHO 3anmucaHo | ypaBHEHHE peaKIuu
Bce ypaBHeHuit peakiuii 3ancaHbl HEBEPHO

OO|FRIN W &~lO1

[NIMRINN  szov1e

Maxcumanvrorii 6ann

IIpumeuanue. JlomycTUMO WCHONB30BaHUEC CTPYKTYPHBIX (OpMYyNT pa3HOro BHUAA
(pa3BEpHYTON, COKPAIIEHHOH, CKEIETHON), OJTHO3HAYHO OTPAKAIONINX TOPSAOK CBS3H

aTOMOB M B3aWMHOE pACIIOJIOKEHHWE 3aMecTHTeNed W (PYHKIHMOHAIBHBIX TPYII B
MOJIEKYJIE OPraHUYECKOrO BELIECTBA.

[OE={0]]
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

CMeCL kapOoHaTa HaTpus u okcuzaa sxenes3a(lll) crmaBuny, Macca MOJyYeHHOTO OCTAaTKA
OKa3aJlach MEHbIlIe UCXOJHON cMmecu Ha 1,32 T, B KOTOpO#l Ha Kakaple 3 MOHA HaTpuUs
npuxoutcst 7 atomoB xene3a. OcraTok pactBopmiu B 175,2 T 10% pacTtBopa comsHO#
kucioThl. [locne uero modasumu 160 r 14% pacTBopa rHIPOKCHIA HATPUS U TIIATEIBHO
nepememanu pactsop. Omnpenenure MacCOBYIO OO XJIOpUIAa HATpUsl B KOHEUHOM
pacTBope.

B orBere 3amummTe ypaBHEHHUsS pPEakIWH, KOTOpPbIE yKa3aHbl B YCIOBHM 3a/Jadd, U
NPUBEIUTE BCE HEOOXOANMBIE BEIYHUCIICHHS (YKa3bIBAWTE €IMHULIBI M3MEPEHHST HCKOMBIX
(hM3NUECKUX BEIMYHUH).

Coaep:kaHue BEpHOI0 0TBeTAa M YKa3aHUS 110 OLICHUBAHMIO Baausl
(I[OHYCKa}OTCH WHBIE GOPMYITHPOBKU OTBETA, HE HCKAXKAIOIINE €T CMLICJ'Ia)

BapuanT otBera

3anucaHbl ypaBHEHUsI peakLni:

[1] Na,CO3 + Fe,O3= 2NaFeO,+ CO»t

[2] NaFeO; + 4HCI = FeClz + NaCl + 2H,0
[3] Fe203 + 6HCI = 2FeCls; + 3H,0

[4] FeCl; + 3NaOH = Fe(OH)3; + 3NaCl

HpHBeI[eHI)I HeO6XOI[I/IMI)Ie BBIYUCIICHUS:
n(COy) = 1,32/44 = 0,03 mons

n(NaFeO2) =2- n(CO,) =2 - 0,03 = 0,06 moJb
m(NaFeO;) = 0,06 - 111 =6,66 T

n(Na*) - 7=n(Fe) - 3

n(Fe203) = X Moib

0,006 7 = (0,06 + 2x) - 3

x = 0,04 momb

m(Fe;03) =0,04 - 160=6,4 1

m(HCI) = 175,2-0,1 = 17,52

n(HCI) = 17,52 / 36,5 = 0,48 Mo

N(HCl)z = 4 - n(NaFeO;) =4 - 0,06 = 0,24 monb
n(HCl)z = 6 - n(Fe203) = 6 - 0,04 = 0,24 monb
N(HCoowm = 0,24 + 0,24 = 0,48 moib

KHCIoTHL He OCTAaHETCS B pPacTBOpE.

n(NaCl);z; = n(NaFeO,) = 0,06 monb
n(FeCls)z = n(NaFeOy) = 0,06 monb
n(FEC|3)[3] =2- n(Fe203) =2- 0,04 = 0,08 MOJIb
n(FeCls)o6m = 0,06 + 0,08 = 0,14 monb
m(NaOH) = 160-0,14 = 22,4

n(NaOH) = 22,4/ 40 = 0,56 moub

Pacuer xnopuaa Hatpus mo HegocTatky (FeCls)

© 2021 Bcepoccuiickuii npoekt «EM3 1006ANJTIOB» vk.com/egel00ballov
CoctaButens: WanowHukoB M.H. https://vk.com/mshaposhnikov

TpeHnposo4HbI BapuaHT Ne4 ot 25.10.2021

15/16

n(NaCl)i1 =3 - n(FeCls) =3 - 0,14 = 0,42 moins
n(NaCl)osw = 0,06 + 0,42 = 0,48 moab

m(NaCl)oew, = 0,48 - 58,5 =28,08 r

n(Fe(OH)s3) = n(FeCl3)o6w = 0,14 Moib
m(Fe(OH)3) = 0,14 - 107 =14,98 r

Mp-pa = 6,4 + 6,66 + 175,2+ 160 — 14,98 = 333,28 r

OnpeneneHa MaccoBas J0JId XJIopuaa HaTpusd B IOJTYYEHHOM pacTBOPE:
®(NaCl)osy, = 28,08/ 333,28 = 0,084, w1 8,4 %.

OTBeT NpaBUIIBHBINA U ITOJIHBINA, COAEPXKUT CIEIYIONIUE STIEMEHTHI:

e I[IPaBWJIBHO 3allUCaHbl YPAaBHEHUS PpEaKLHW, COOTBETCTBYIOLIUX
YCIIOBHIO 33J1aHHS;

e NPaBWIBHO IPOM3BEAECHBI BHIYHUCICHUS, B KOTOPBIX HUCHOIB3YIOTCS
HEoOXonuMble (HU3WYECKHE BEIWYHMHBI, 33JaHHbIE B YCIOBHH
3aaHHUs;

® IIPOAEMOHCTPHUPOBAaHA JIOTHYECKH OOOCHOBaHHAs B3aMMOCBS3b
¢u3UYeCKNX BENMYMH, HA OCHOBAaHMM KOTOPHIX IPOBOAATCA
pacuérs,

e B COOTBETCTBUM C YCIOBHEM 3aJaHMsd OIpEAEIeHa HCKoMas
¢u3nyueckas BeJM4YUHA

IIpaBuibHO 3anucaHbl TPU IEMEHTA OTBETA

HpaBI/IHbHO 3aIllMCaHbI IBAa 3JICMCHTA OTBETA

HpaBI/IJ'II)HO 3allMCaH OJIMH 3JICMCHT OTBCTA

Bce sneMmeHTHI 0OTBeTa 3alIMCaHbI HEBEPHO

Maxcumanvrorii 6ann

IO |IN|W

Ilpumeuanue. B cirydqae, Korya B OTBETE COJACPXKUTCS ONIMOKA B BBIYUCICHHUSAX B OJHOM
13 TPEX IIEMEHTOB (BTOPOM, TPETHEM MIIM YETBEPTOM), KOTOpast IPHUBEJIa K HEBEPHOMY

OTBETY, OlIEHKA 32 BHITIOJHEHHUE 3a/1aHUsI CHU)KAETCS TOJBKO Ha 1 6ar.
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OpraHquCKoe BeniectBo A conepxkut 44,44 % yrnepona, 29,63 % kuciopona u 17,28 %
a3ora 1o macce. M3BecTHO, UTO BEIECTBO A B COCTaBE HMEET TOJIBKO BTOPUYHBIE ATOMBI
yrieposa B SP>-rubpuaAU3aluy U CHOCO6HO 00pa3oBaThCs M0 PEAKIUH HOHHOTO 0OMeHa

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

u3 BeiectBa b moj neiictereM Hutparta cepebpa(l).
Ha ocHOBaHUM JaHHBIX YCIOBUS 3alauH:

1) npoBenuTe HEOOXOAUMBIC BBIYUCICHHS (YKa3bIBAWTE €ANHUIBI H3MEPEHUS HCKOMBIX
(hM3MUECKUX BEIMYUH) M YCTAHOBHUTE MOJICKYIPHYIO (POPMYITYy BEIIeCTBa A;
2) cocTaBbTE BO3MOXKHYIO CTPYKTYpHYIO (popMyiy BemiecTBa A, KOTOpas OJHO3HaYHO

OTPAXAECT MOPAAOK CBA3HU aTOMOB B €T0 MOJIEKYJIE;

3) HAIUIIWUTC YPABHCHUC PCAKIHNU IMOJYUCHHS BCIICCTBA A u3 BCIICCTBa bec ydqacTuem

XUMUA

HHUTpaTa cepeldpa (UCTIONB3yHTE CTPYKTYPHBIE POPMYJIBI OPraHMYECKUX BEIIECTB).

TpeHnposo4HbI BapuaHT Ne4 ot 25.10.2021
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1 (GYHKIMOHAIBHBIX IPYIII B MOJIEKYJIE B COOTBETCTBHH C YCIOBUEM
3aJ1aHus;

C HCIOJIb30BaHHEM CTPYKTYpPHOH (opMyibl  OpraHMYEeCKOro
BEIECTBA 3allMCAHO YPABHEHHE pEaKIHWH, Ha KOTOPYIO Jaércs
YKa3aHHE B YCIOBHU 3aJaHUS

HpaBI/IJ'II)HO 3allMCaHbl ABa 3JICMCHTA OTBCTA

HpaBI/IJ'II)HO 3allMCaH OJJUH 3JICMCHT OTBCTa

Bce anemeHTHI OTBeTa 3aliCaHbl HEBCPHO

Maxcumanvrolii 6an

W OoOIRLIN

Cozlepmalme BEPHOT0 OTBETA U YKa3aHUSA 110 OCHUBAHUIO

(momyckaroTcs nHBIE GOPMYITMPOBKH OTBETA, HE HCKAKAIOIIHME ETO CMBICIIA)

Bbanabl

Bapuant otBera

DNeMEHTHI OTBETA:

1) mpoBeneHp! HeOOXOAMMBIEC BEIYUCIICHHS:

w(H) = 100 — 44,44 — 29,63 — 17,28 = 8,65%.

Ob6mas popmyna oprarmdeckoro BemecTBa — CxHyN;Om

x: y:zzm = (44,44 /12): (8,65/1):( 17,28 /14) : (29,63 / 16)
VYcranosneno cootnomrenue yrncia aromoB C, H, N u O B Bemectse:
x:y:zm=3,70:8,65:1,23:1,85=6:14:2:3

MonekyssipHasi popmyia opranuyeckoro BemectBa — CsH1aN203

2) IlpuBeneHa cTpykTypHast popMyiia OpraHMIeCKOTro BEeIeCTBa:

NH;NO,

3) CocraBieHO ypaBHEHHUE PEAKIHN:

NH;Cl NH;NO;
+AgNO; — O/ + AgCl

OTBeT PaBUIBHBIA U TOIHBIA, COAEPKUT CIEAYIOIINE 3JIEMEHTHI:

MPaBUIBHO  TIPOM3BEJCHBI  BBIYMCIEHUS, HEOOXOIWMBIE U
YCTaHOBJICHHS MOJEKYJISIPHOH (hOpMyJIbl BEIECTBA, M 3alKCaHa
MOJIEKYJIsIpHast (hopMyJia BEIIEeCTBa;

3amucaHa CTpyKTypHas (hopMyJia OpraHHYeCKOTo BEIeCTBa, KOTOpast
OTpaXaeT MOPSIOK CBSI3M M B3aUMHOE PACIIOJIOKEHUE 3aMECTHTEIIeH
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