EOvHbI rocygapcTBeHHbI 3k3ameH, 2023 r. XUMUNA

Enunblii rocynapcrBennslii 3x3amen no XUMHUHU

I/IHCprKHHH 110 BBINNOJTHCHU IO paﬁOTLI

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

Ha BrImonHeHNE 3K3aMEeHAIMOHHON pabOTHI 1T0 XUMHUH OTBOAUTCS 3,5 daca
(210 munHYT).

OTBETOM K 3aJlaHUSIM YacTh | SBJISIETCS TOCIEIOBATCIFHOCTh UMD HIIH
gucio. OTBET 3alUIIUTE MO MPUBCASHHBIM HIDKE 00pasliaM B IMOJIC OTBETAa B
TeKcTe paboThl, a 3aTeM rnepeHecuTe B 6ank oTBeToB Ne 1. [TocnenoBarensHOCTD
mudp B 3ananuax 1-25 3anummre 6e3 MpoOeoB, 3amsaThiX
u I[pyFI/IX JOIIOJTHUTCIIBHBIX CUMBOIJIOB.

Oteer: . 335

OteeT: :;; 8 "|2
OtBet: 34 . :”3 [} L|

OtBeTHl K 3amanusaM 29-34 BKIIOYAIOT B ce0s MOgpoOHOE OIMICaHUE BCETO
XO0J1a BBIMOJIHEHNA 3a7aHus. B Omanke oTBeToB Ne 2 ykakuTe HOMep 3aJaHUs U
3aMUIINTE €r0 TOJTHOE PELICHHE.

Bce Omanku EI'D  3anonHAoTCA  SApPKUMH  YEPHBIMH  YEpHUIIAMU.
Jlomyckaercst UCTI0Ib30BaHUE I'eIEBOM, KAIWIIPHON WIN IEPHEBOU pyUeK.

[Ipu BEIMONHEHNH 3aJaHUH MOXHO TOJIb30BaThCS YEPHOBUKOM. 3aNMCH B
YEepPHOBHKE, a TAK)Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHATIOB
He YYHTHIBAIOTCSI IPH OLIEHUBAHUM PadoTHI.

[Ipn BbIMONHEHNMM paboThl ucnonb3yire [lepmoandeckyro cucrtemy
xuMuueckux snementoB J[.M. MenneneeBa; Tabnuily pacTBOPUMOCTH COJICH,
KHCJIOT ¥ OCHOBAaHUI B BOJE, 3JIEKTPOXUMUYECKUH s HANPSDKEHUI METaloB.
OTH CONPOBOAUTENBHBIE MATEPHAIIbI IPWJIATAIOTCS K TEKCTY paboTHI.

JUis BBIYMCIIEHUH HCTIONB3YITe HEMPOrpaMMHUPYEMBIH KalbKyJISITOP.

Bannel, momyuennsle BamMu 3a BBINONHEHHBIE 33aJaHHSA, CYMMHPYIOTCS.
ITocrapaiiTech BRIIOIHUTH KaK MOKHO OOJIBIIIE 3aaHUI W HaOpaTh HanOoJbIIee
KOJIMYECTBO OaNIOB.

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

Kenaem ycnexa!
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Yactp 1

dl

Omeemamu k 3a0anuam 1-25 aenawomes nocnedosamenvuocms yugp. Omeem |
3anuwiume ¢ noie omeema 6 mexcme pavomesl, a 3amem nepenecume ¢ bJIAHK ]
OTBETOB MNe 1 cnpasa om nHomepa cooOmeemcmeyrouiezo 3a0anus, HauyuHas c 3
nepeoii knemouxu. Ilocnedosamenvnocms wugp 3anucvigaiime 6e3_npooenos,
3anAMbBIX _U_OpYy2uxX _OONOJIHUMENbHBIX CUME0108. Kaycovlii cumeon nuwiume 6
OMOENbHOI K1emoUuKe 6 COOMEEMCMEUU ¢ NPUGEOEHHBIMU 6 DaHKe 00pa3yamu.
Hudgpvr 6 omeemax na 3adanua 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym
nOBMOPAMbCA.

Og0dinH3

o

Jnst BeimonHEHUs 3afaHuid 1-3 HCHIONB3YHTE CHENYIOIIMM pAl XUMHYECKHX
3JIEMEHTOB.

~

1YGa 2)Br 3)Sr 4) Cu 5) Rb

OtBeTOM B 3aJaHUAX 1-3 sBasercs noCJIC10BATCIIBHOCTD I_[I/I(bp, noJa KOTOPbIMHU
YKa3aHbl XUMHUYCCKHUC DJICMCHTEI B TAHHOM pPHIY.

B1,16epme 9JIEMEHTHI, TIOJIOKUTENIBHBIE HWOHBI KOTOPBIX HMMEIOT DJIEKTPOHHYIO
KOH(UTypalnuio, aHaAJIOTHYHYI0 KOH(PHUTYpalui KPUITOHA.
3anuIuTe B II0JIe OTBETa HOMEPa BHIOPAHHBIX 3JIEMEHTOB.

OTBeT:

G0ZlccaN NA VNI9HR

I/IS YKa3aHHBIX B pAOdY XUMHUUYCCKHUX DJICMCHTOB BLI6epI/ITe TpH 3JICMCHTA, CTOAIIUX B
OOHOM MIEPHUOJEL. Pacnonoxure ux nmo BO3paCTaHUIO UX METAJUIMYCCKUX CBOMCTB.

—
3anumure B [OJE OTBETA HOMEPA BHLIOPAHHBIX  JJIEMEHTOB B  HYKHO i
MOCIIEI0BATENHHOCTH. =
—
OrtBert: —
—
—
1
—

I/IS YKa3aHHbBIX B pAaYy 3JICMCHTOB BBI6epI/ITe JABa DJIEMCHTA, KOTOPHIE B COCIMHCHUA Ve

MOTYT HPOSIBIISATh CTETICHb OKUCICHUS +2. —
—

3anuimTe B 1MOJIe OTBETa HOMEpa BEIOPAHHBIX JIEMEHTOB. ——
=

—

OrtBeT: =
j—

EatE
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I/I3 MPEATIOKEHHOTO TIEPEYHsS BBIOGPHTE [Ba BEIIECTBA, MMEIOUIMX HEMOJECKYIIPHOE

CTPOCHHE.
1) CO,
2)  HBr
3) SiO;
4) PCly

5)  (NH4)2SO04

3anumuTe B 1MoJie OTBETa HOMEpa BEIOPaHHBIX BEIIECTB.

OTBeET:

Cpe;m MPEUIOKEHHBIX (POPMYJT BEHIECTB, PACIOJOXKCHHBIX B MPOHYMEPOBAHHBIX
siueiikax, Beioepute GopMyIibl: A) JeTydero BOAOPOIHOTO COeAMHEHUS; B) KUuCoi cou;
B) Hecomeobpasyromiero okcuaa.

1 2 3
NH4C| Be(OH)z H,SO4
4 5 6
KHSO; NH3 CaO
7 8 9
Ag N0 Cu(OH),

3anmummure B TAONMIy HOMEpa siUeeK, B KOTOPBIX PACIHOJIOKEHBI BEIIECTBA, IIOA
COOTBETCTBYIOIUMH OYKBaMHU.

A|b|B

OTBerT:
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Eﬂa}m IIBe TIPOOMpPKH C pacTBOpOM BemlecTBa X. B omHy W3 HHX m00aBWIIM PacTBO

2/16 EI

—

aMMHaKa W HaOJIIoOZay BBINIaIeHNe ocanka Oenmoro nsera. B apyryro mobGaBmii pacTBO

BemiecTBa Y W HaOJIOJaNy BhINaJeHHE OENoro ocajika, KOTOPBIH pacTBOPHICS npury
nobasneHnH n30BITKA BemnecTBa Y. V3 mpeaioxKeHHOTo IepedHs BEIOEpUTE BEIlecTBa XS
1 Y, KOTOpbIE MOT'YT BCTYIIaTh B ONIMCAHHBIEC PEAaKIIHH.

1) Gpomunm HATpHS

2)  THAPOKCHI KaTHst
3) cynedar menu

4)  XIOpHUJ aTIOMHUHUS
5)  congHas KMCIIOTA

9HhO40d

3anumure B Ta6n1/1uy HOMCpa BI:I6paHHbIX BCHICCTB 10 COOTBECTCTBYOLIUMU 6yKBaMI/I. —

XY

OTBeT:

~

N U

YCTaHOBnTe COOTBETCTBHE MEX1y (OPMYIOH BELIECTBA M PEArCHTAMH, C KAKIBIM HiZ.

KOTOPBIX 3TO BELIECTBO MOXKET B3aMMOJICHCTBOBATh: K Ka)XI0W MO3UIINY, 0603HaquH017N
OyKBOif, mogOEpHUTE COOTBETCTBYIOMIYIO TIO3UITHIO, 0003HAYCHHYIO IH(POT.

OOPMVIJIA BEILIECTBA

A) Cu

B) CaO
B) H3SO4
') NH.CI

3anumure B TabnuIly BHIOpaHHBIE U(PHI 1101 COOTBETCTBYIOIUMHU OyKBaMHU.

A|b|B|T

OtBeT:

1)
2)
3)
4)
5)

PEAT'EHTbBI
NaOH, AgNOQOs3, H2SO4 (koHir.)
Fe, H,O HBr
H2804 (KOHI_[.), C|2, CUC|2
HCI, HNOs, H,0
BaCl,, Zn, Na,CO3
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XUMUA

YCTaHOBHTe COOTBETCTBHE MEKIY PCardpyIOLIMMH BELICCTBAMH U MPOLYKTOM(-aMH),

koropslii(-¢) 06pasyercs(-10oTcs) TpPH B3AWMOACHCTBHH OSTHX BEIIECTB: K KAKIOH

MO3UIHMH, O0003HAaYeHHOH  OYKBOH,
0003HaUeHHYO TTH(POH.
PEATUPVIOIIUE
BEIIECTBA

A) CaCu H0 1)

b) CauH0 2)

B) CaOuH:0 3)

I') CaCOsu CO: (p-p) 4)
5)

HOZ[6epI/ITe COOTBCTCTBYIOILILYTO

ITPOJTYKT(-bI)
B3AUMO/JIEMCTBU S
CaOuH,
Ca(OH),
Ca(OH)2 u H
Ca(OH)2 u CzH:
Ca(HC03)2

MO3HILIKIO,

3anumure B TabnuIy BHIOpaHHBIE HU(PHI 10J] COOTBETCTBYIOIMMHU OyKBaMHU.

A

b

B

r

OTBeET:

3anaHa cnenyromnas cxeMa IpeBpalieHuil BelecTB:

O,

Y

N2—>X——>NOZ

IIlOnpez[enHTe, KaKHe U3 YKa3aHHBIX BEHICCTB ABJISIIOTCS BCIICCTBAMUA XuY.

1) NO
2) N0
3) NOs
4) O

5 H0

3anummuTe B Ta6n1/1uy HOMEpa BBI6paHHLIX BCLICCTB IOJ COOTBETCTBYOLIUMHU 6yKBaMI/I.

X

Y

OrtBerT:
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YCTaHOBHTe COOTBETCTBHE MEXIy (OpMyJIoil BemecTBa M KJIacCOM/TPYIIIO

3/16 EI

dl

OpPTaHUYECKUX COCIWHEHHH, K KOTOPOMY(-0i) 3TO BEIMIECTBO NPHHAIICKHT: K Kaxcnofl-n

MO3UIMK, O0O3HAYEHHOW OYyKBOH, mMOIOEpPUTE COOTBETCTBYIOIIYIO
0003HaYeHHYTO TH(POIL.
KIIACC/TPYIIITA
POPMVJIA BELIECTBA OPTAHUYECKUX COEI[I/IHEHI/II\/II
A) HOOC-(CH,)s-COOH 1) crnoxHbIe 3GUpPEI
B) CeH1:06 2) anpaeruanl
3) yriaeBoasl
B) CsHs-CHO 4) kapOOHOBBIC KHUCIOTHI

3anuure B TabNHIYy BEIOpaHHbBIC IIH(PHI TO]] COOTBETCTBYIOIIMMU OyKBaMu/

A

b

B

OTBeT:

I/IS MNPCAJIOKCHHOI'O NEPEYHA BBI6€pI/ITC JBa BCIICCTBA, KOTOPLIC ABJIAIOTCS ITOMOJIOraM

1) Benzoxn

2) ®ecHon
3)  Crupon
4)  Kywmon

5)  Pesopruun

3anumure HOMCEpa BBI6paHHLIX OTBETOB.

OrTBeT:

I/13 TIPEATIOKEHHOTO TEPEYHS BHIOEPUTE BCE BEIIECTBA, IPH B3aUMOJICHCTBUU KOTOPBIX
MEPMaHTaHATOM KaJlus B KHCJIOU cpesie 00pa3yIoTCs JBYXOCHOBHBIC KUCIIOTHI.

Pa3speluaetcs cBo6oaHOE KOMMpOBaHWE B HEKOMMEPYECKMX 0Bpa3oBaTenbHbIX Liensix
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1) Gyren-2

2)  OpTO-KCHIION

3) mMermnbeHson

4)  IMKIOTreKCeH

5) Oyrammen-1,3

3anumuTe HOMepa BEIOPaHHBIX OTBETOB.

OTBerT:

I/I3 NPEIUIOKEHHOTO TMEepPEeUYHs BBIOCPHUTE JBa BEHIECTBA, C KAXIBIM M3 KOTOPBIX
B3aMMOJICHCTBYET TIIHIIHH.
1)  xuopun kanus (p-p)
2) ruapokcun Hatpus (p-p)
3)  okcun yraepona(ll)
4) w™enms
5)  consHas KHCIOTA

3anuimTe B 1MoJjie OTBETA HOMEpa BI>I6paHHLIX BCHICCTB.

OTBeT:

yCTaHOBI/ITe COOTBETCTBUE MEXy CXEMOU peaKIMU U BEECTBOM X, MPUHUMAIOIINM B
Hel yJacTue: K KaKI0i MO3UIuH, 0003HAYeHHON OYKBOH, TOA0EPUTE COOTBETCTBYIOIIYIO
MO3HIINI0, 0003HAYCHHYIO ITU(PPOIA.

CXEMA PEAKIUU BELIECTBO X
A) CHsCHCl, + X = CHsCH=0 1) HCl

B) CHs—C=CH+X=CHs—C(O)-CH; 2) HO

B) CHsCH,COOH + X = CHsCH(Cl)cooH 3) NaOH (cnmpr.)

_ _ 4) Cl;
I') CHz— CH=0+ X = CH3CH.OH 5) NaOH (sojn.)
6) H.
3anumure B TAaOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIONMMH OyKBaMH.
A|B|B|T
Ortser:
YCTaHOBI/ITe COOTBETCTBUE MEXTY pearupyromumMu BEIIECTBAMHU u

YIIEPOI0COACPIKANUM TTPOIYKTOM, KOTOPBIM 00pa3yercsi MpH B3aUMOJEHCTBUU DTHX
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BEIIECTB: K KaKHOI Mo3uIuu, 0003HaUeHHOI OYKBOH, momdepure COOTBeTCTByIOH.Iy}Q.U

MTO3HIINI0, 0003HAYCHHYIO TU(POii.

PEATUPYIOIIME BEIIIECTBA

A) AxpuioBasi KHCIIOTa ¥ XJIOPOBOAOPO/ 1)
B) AkpuioBas KHCIIOTa M H30IPONAHOI 2)
B) AxpunoBas KuCI0Ta M BOAOPOA 3)
I') Axpunosas kucinora u ruapokcug megu(ll) — 4)

5)

4/16

[IPOAYKT
B3AUMO/JIEMCTBUS

CH3CH,COOH
CICH,CH,COOH
CH3CH(CI)COOH
CH,=CH-COOCH(CHs3).
(CH,=CH-CO00),Cu

3amumure B TaOnUIYy BHIOpaHHBIE U(PHI 110l COOTBETCTBYIOIUMHU OyKBaMHU.

A|B|B|T
OTBeT:

BaﬂaHa CleIyIoNIasi CXemMa MpeBpalleHui BEIeCTB:

0
/]
Y
R O
o

CH, COOH
X
—_ =

CH, COOH
OHpeI[CJ'H/ITe, KaKHC U3 YKa3aHHBIX BCIICCTB SABJISAIOTCSA BCIICCTBAMHA XnuY.
1) O
2) H0
3) KMI’IO4 (HzSO4)
4) P05
5) PCls

3anumnuTe B Ta6m/1uy HOMCEpa BLI6paHHI)IX BELICCTB I10J COOTBETCTBYIOLIUMU 6yKBaMI/I

XY

OtBeT:

I/I3 MPEAJIOKECHHOI0 NEpEUHsA BLI6CpI/IT€ BC€ pCEaKIWHU, KOTOPBIC HE ABJIAIOT

OKHCJIUTECIBbHO-BOCCTAHOBUTCIIBHBIMHU.

1) BsaumoaelCTBHE KajHsi C ITHIOBBIM CIIUPTOM
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B3aumonelicTBue rugpoKcruaa Kalnusl ¢ yKCyCHOM KUCIOTOH
Peaxmms oOpa3oBaHue STHIaETaTa

JerunpupoBaHue MeTaHa

XnopupoBaHueE 3TaHa

anumure HOMEpa BI)I6paHHI>IX OTBCTOB.

OTBerT:

I/I3 MPCAJIOKECHHOI'0 MNEPEUHA BLIGepI/ITe BC€ pCaKluu, I KOTOPLIX IMOBBIIICHUC
JAAaBJICHUA IIPUBOAUT K ITOBBIIIEHUIO CKOPOCTU PEAKIINH.

1)
2)
3)
4)
5)

3H2 + N2 = 2NH3

2Al + 6HCI = 2AIC; + 3H,

CoH4 + Hy = CoHs

HCH=0 + H, = CHs; - OH

2CH3COOH + 2Na = 2CH3;COONa + H;

3anumure HoMepa BHIOPaHHBIX OTBETOB.

OTBerT:

YCTaHOBI/ITe COOTBETCTBUE MEXKY YPaBHEHHEM PEAKIIMU U OKUCIUTENIEM B 3TON PEaKIUu:
K KaX[I0U MO3UIMH, 0003HAYECHHOH OYKBOW, IMOIOCPUTE COOTBETCTBYIOIIYIO IMO3HIIHIO,

0003HaUCHHYO TTH(POH.

YPABHEHUE PEAKIIUU OKUCJIUTEJIb
A) 2F;+ 0, =20F; 1) F2°
b) 2CO+ 0;=2CO; 2) O

B) 2Cu(NOs); =2CuO +4NO,+0;  3) N*

4) 02

3anumure B TabnuIy BHIOpaHHBIE HU(PHI 110]] COOTBETCTBYIOIMMH OyKBaMH.

OTBerT:

yCTaHOBI/ITe COOTBETCTBHE MEXIY (POpPMYIIOi BemecTBa M MPOIyKTAMHU IJIEKTPOIN3a €€
BOJHOI'O PacTBOpPA, MPOBEIEHHOrO C MCIOJIb30BAHUEM HHEPTHBIX DJIEKTPOAOB: K KaXI0H

A|b|B
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HO3ULHH,
0003HaueHHYTO TU(POH.

OOPMVIJIA BEHIECTBA

A) Cu(NOs3),

B) KI

B) CuCl;

0003HaYeHHOI

MoAOEPUTE  COOTBETCTBYIOIIYIO  ITO3HIUIO

1)
2)
3)
4)
5)

5/16

MMPOAYKTBI DJIEKTPOJIM3A

Cu, Oz, HNO3
Hz, O

K, Oz, HNO3
Ha, 12, KOH
CU, Clz

3anummre B TaOJIUITy BEIOpaHHBIE IIU(PHI I10J] COOTBETCTBYIONIMMH OYKBaMH.

OTBeT:

A

b

B

r

Jli1st BeITIONTHEHUS 3aaHusl 2 1 HCTIONIB3YHTE CIIEYIOIINUEe CIIPABOYHBIE JaHHEIE.
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KonuenTpanusi (MOJSpHAs, MOJbB/T) TOKAa3bIBACT OTHOIIEHHE KOJIHYECTBA
pacTtBopénHOrO BerecTsa (N) kK 066EMy pactBopa (V).

pH («HB am») — BOﬂOpOL[HLIfI Nokasarejib: BCJIMYUHA, KOTOpas OTpaKacT
KOHIICHTPAIIUIO HOHOB BOJOPOJa B paCTBOPE U UCHOJIB3YCTCA AJIA XapaKTCPHUCTUKHN
KHACJIOTHOCTH CPEABI.

Llkana pH BOOHLIX pacTBOpPOB

3MeKTponnToB
] ] ) ) 1 ) ) ] ) ) ) ) ) ) ]
pH 01 2 3 4 5 6 7 g 9 10 11 12 13 14
1 A 1 A A J
\] v ¥ v L
}
Cpena CHITBHE cnabo HeWTpaneHas cnabo CHNBHO
pacTeopa Kacnas KMCnas WEeNoYHEA  LWEenoYHas

}Inﬂ BEILECTB, NPHUBEJACHHBIX B IEpEYHE, ONPEACINTE XapakTep Cpelbl MX BOIHBIX
PacTBOPOB, UMEIOIINX OJJMHAKOBYIO KOHLEHTPALMIO (MOJIB/I).
1) HCI
2) ZnC|2
3) NaOH
4) K,CO3

3anumuTe HOMEpa BEIIECTB B IMOPSAAKE BO3pAacTaHMSA 3HadeHHMs PH uX BOTHBIX
pacTBOpPOB.

OTBeT: — — —

yCTaHOBI/ITC COOTBETCTBUC MEKIY (I)aKTOPOM, ﬂCﬁCTBy}OmHM Ha paBHOBECHYIO CUCTEMY
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HCHO, ) + Hyy=——== CH3OH.,,

ddl

M HaIIpaBJICHUEM CMCECHICHUA XHUMHYECKOr0 PaBHOBECHA B 9TOH CHCTEME:. K K&)KHOI;'I

TO3UIIHH,

BO3I[EI>TCTBI/IE HA CUCTEMY
A) TloBblieHue naBaeHus
b) IloBbimeHwe KOHIIEHTPAINH

BOZIOpO/a

B) Bsenenue xaranmszatopa
I') TloBbimeHwe KOHIIEHTPAIH

METaHOJa

3anummre B TaOJIUITy BEIOpaHHBIE IIU(PHI I10J] COOTBETCTBYIONIMMH OYKBaMH.

0003HaYEHHOM
0003HaYCHHYO IUGPOI.

COOTBETCTBYIOIIYIO

CMEIIEHUE XUMHUYECKOI'O
PABHOBECHUA
1) B CTOpOHY IPSMOIi peaKiuu
2) B CTOpPOHY OOPATHOM peaKIuu
3) NpPaKTHYECKH HE CMEINAETCS

A

b

B

r

OTBeT:
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B peaKTop MOCTOSIHHOTO 00BEMa MOMECTHIIM HEKOTOPOEe KOJMYECTBO BOAOPOAA H a30T,
KOHIIEHTpaI|s KoToporo cocrasmwia 0,5 mons/n. B pesysnbrare mpoTekanust 0OpaTuMoit
peakuuu

3Hzm + Ny 2 2NHs

B PEaKIMOHHOH CHCTEME YCTaHOBHJIOCH XHMHYECKOe paBHOBecue. Ilpum 3TOM
paBHOBECHBIC KOHIICHTPALUK BOaOpoaa 1 ammuaka coctasuan 0,2 monb/a u 0,4 momnb/i
cooTBeTcTBeHHO. Ompemenure HCXoaHyro KoHueHTpaimioo Hy (X) ¥ paBHOBeCHYIO
konterTparmio Ny (Y). BeiGepuTe U3 crimcka HoMepa MpaBHIbHBIX OTBETOB.

1) 0,3 moub/m
2) 0,5 mous/n
3) 0,8 mous/n
4) 0,9 mons/n
5) 0,4 mous/n
6) 0,2 mous/n

3anumute BEIOpaHHbIE HOMepa B TAOJIHILY 0] COOTBETCTBYIOLIMMHU OyKBaMHU.
XY

OrTBerT:

yCTaHOBI/ITe COOTBETCTBUC MCEXKIAY HABYMSA BEIICCTBAMU U TIPU3HAKOM PECAKIHNHU,
HPOTEKAOIIEH MEXAy HUMHU: K KaX[IOi mo3unud, 0003HaYeHHO#H OyKBOii, mombepure
COOTBETCTBYIOIILYIO MO3UIHI0, 0003HAYCHHYIO LIUPPO.

PEATUPYIOUINE
BEIECTBA TTPU3HAK PEAKIINU
A) cepnas kucnota (p-p) 1 1) BUIMMBIX U3MEHEHUH HE HAOJIONAETCS
CyIbQHT HATPHS 2) pacTBOpeHHE OcaaKa
(p-p) 3) o6pa3oBaHue ocajika

4) oOpasoBaHue raza

B) ruapokcua MHKA U
5) obGecuBeunBaHUE PacTBOPa

ruapokcua Hatpus (p-p)
B) cunukar natpus (p-p) u cepHas
kuciora (p-p)
I') xsopun aMmMOHHUS (KOHII. p-p) U
ruapokcua 6apust (KOHIIL. p-p)
TIPH HATPEBAHHUH
3anuiuTte B TabnuIy BeIOpaHHbIC LU(PBI O] COOTBETCTBYIOIIMMHU OYKBaMHU.
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Ortser:

YCTaHOBMTe COOTBETCTBHE MEXJY BELIECTBOM W OOJACTbIO €ro NPUMEHEHHS: K
K101 o3uIuu, 0003HAYCHHOI OYKBOH, TOJ0EPHUTE COOTBETCTBYOIIYFO MTO3UIIHIO,
0003HaYeHHYTO THA(POIL.

A)
B)
B)

BEIIIECTBO OBJIACTB [TPUMEHEHUN S
areTHICH 1) wucnonp30BaHME B KAYECTBE TOIUIHBA
BUHHIIXJIOPH] 2) Tra3oBas CBapKa M pe3Ka METalIoB
dopmanbaerun 3) NPOM3BOACTBO JIMHOJIEYMa

4) TPOU3BOACTBO CHHTETHYECKHX CMOIT

3anuniure B TabNUIy BEIOpaHHBIE HU(PHI 110]] COOTBETCTBYIOIMMHU OyKBaMH.

OTBeT:

A|b|B

Omeemom K 3a0anuam 26—28 agnaemea uucno. 3anuuiume Imo 4Ucio é none
omeema 6 mekcme padomovl, coO1I00AA NPU IMOM YKAIAHHYIO CHENEHb
mounocmu. 3amem nepenecume 3mo uucio ¢ bJIAHK OTBETOB Ne 1 cnpasa
om HOMepa COOMGEemMCMmEywezo 3a0aHUs, HAYUHAA C NePEoll Ki1emouKu.
Kaosicoouii cumeon nuwiume 6 omoenbHOU Klemouke 6 COOMEEHCHEUU C
npueedénnvimu ¢ oOnauke oopazyamu. Eounuyvl usmepenus guzuueckux
GenuyUH 6 O1aHKe Omeema yKazvleamy He HYICHO.

IIpu npogedenuu pacuémog 0ns écex 31eMeHmM 06, KPOMe XaA0pa, UCHOb3yiime
3HAYEHUA OMHOCUMENbHBIX AMOMHBIX MACC, BbIPANICEHHbIE UEABIMU YUCTAMU
(Ar(CI) = 35,5).

%«

130 r pacTBOpa ¢ MaccoBoii goneit conu 20% nobasuiu 14 r 31oi ke conu u 16

MJI BOJHI. KakoBa maccoBas J0JI1 COJIM B O6pa3OBaBIHCMC$I paCTBOpC? (3aHI/IIHI/IT€
YHUCJIO C TOYHOCTBIO 10 IICJ'II)IX.)

OTBeT: %.
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BzauMogzeiicTBie BOZOpPOAA M YrapHOTO rasa IPOTEKaeT 10 TEPMOXHMHYECKOMY

YPaBHEHUIO:

Hom + COy = H2Ory + Cirsy + 132 xJIk.
Omnpenenure 00beM BOAOPOAA, BCTYIHBIIETO B PEAKIUIO, €CIH BBACTHIOCH 1580
kK TertoThl. (3alUIIMTE YUCIO C TOYHOCTHIO O LEIbIX. )

OrTser: JL.

Ompenenure Maccy OKCHIA HUHKA (Kr), KOTOPBIA MOYKHO MOJYYHTh MPH
o6xwure 900 kr cogepxkariero ZnS munepaia chajaepura, €Ciau U3BECTHO, YTO
MaccoBas J10J1s1 mpumeceit B canepure cocrapisier 11%. (3amummre uucio
C TOYHOCTBIO JI0 IEIBIX. )

OTBeT: KT.

He 3a6y0vme nepenecmu éce omeemul ¢ d6n1anxk omeemog Ne 1 ¢ coomeemcmeuu
C UHCIMPYKYUEll N0 8bINOTHEHUIO PAdOmbl.

Ilposepvme, umo Kadx#coblii oOmeem 3ANUCAH 8 CHIPOKe C HOMEPOM
COOMmMeEemcmayuezo 3a0anus.

Yacrs 2
Mna 3anucu omeemos na 3adanus 29-34 ucnonvzyiume bJIAHK OTBETOB
Ne2. 3anuwmume cnauana nomep 3adanus (29, 30 u m.o.), a 3zamem ezo
noopoonoe pewienue. Omeemul 3anucviéaiime YEmKo u pazoopuueo.

Jnst BeinonHenust 3aganuii 29 u 30 ucnonb3yiiTe clie yromuii nepeuyeHb BeIeCTB:
aMMHaK, CyJIb(ar IIMHKA, THAPOKCHI Kajus, KapOOHAT MarHWs, HMOAWI KaJus,
MepoKcH Bojioposia. JlOMyCTHMO HCIOJIb30BaHUE BOJHBIX PACTBOPOB ITHX
BEILIECTB.

1/13 MPEVIOKEHHOTO TePeYHs BENIECTB BBHIOCPUTE BENIECTBA, MEXIY KOTOPBIMHU

OKUCIUTEIIbHO-BOCCTAHOBUTECJIbHAA PCAKIA IPOTCKACT C BbBIACJICHUCM TIa3a. B
OTBETEC 3alMIINTE YPaBHCHHUE TOJBKO OIIHOfI U3 BO3MOXHBIX OKHCIHUTCIBHO-
BOCCTAHOBHUTCIIbHBIX peakum‘/’l C YydaCTuem BI)I6paHHBIX BCHICCTB. CocraBbTe
3J'IeKTpOHHBII>i 6EU'I3HC, YKaKUTC OKUCIIUTEIb U BOCCTAHOBUTCIIb B JTOU pCakuu.

I/I3 MPCAJIOKEHHOI'0 NMEPEYHA BCIICCTB BLI6€pI/IT€ CHJIBHOC OCHOBAHHMEC U BCHICCTBO,

KOTOPO€ BCTYHacT C O3TUM CHJIBHBIM OCHOBAHHMEM B PCAKIHNIO HOHHOTO oOMeHa.
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3anummre MOJIEKYIIAPHOE, TOJHOE M COKpAmIEHHOE HOHHOE yPaBHEHHS PEaKIHH C
y4acTHEM BBIOPAHHBIX BEIECTB.

Cepa mpopearupoBaia ¢ KuciaopomoM. OOpa3oBaBIIUICS Ta3 MPOIMYCTHIN depe3
pacTBOp KapOoHaTa Kanusi, B pe3ysbTare 4ero Mojy4eH PacTBOP COJIM, MMEIOIIHit
Kuciyo peakuuoo. K paHHOMY pacTBopy A00aBHIIM MMOJKHCICHHBIH pacTBOp
NepMaHraHata Kaius W HaOmomanun oOeclBeYMBACHHE PAaCTBOpA, IIOCIE YEro
JI00aBWIM pacTBOp THAPOKCHAA HATPHUsA M HaONIoJamd BBINAJCHHE OcCalKa.
HannmmTe ypaBHeHHs YETHIPEX ONMHMCAHHBIX PEAKIHH.

Hal‘II/IH.II/ITC YpaBHEHHsI peaknuif, C TOMOMIBI0 KOTOPBIX MOYKHO OCYIIECTBHUTH
CJIeAyIOIINE TIPEBPALCHHUS:

Cl—CH—CH;,
Pt, £ CH,=CH,, H"
> X, X, — > e
C—CH
K2Cr207, HzSO4 ” 3
—> X3 = e}

[lpn HanuwcaHuum ypaBHEHUI peakUUid HCIOJIB3YHTE CTPYKTypHBIE (OopMyIbl
OpPraHUYECKUX BEILECTB.

YFHCBOI[OPOZ[ A conmepxut 80% yriepoma mo Macce U oOpasyeTcsl B pe3yibTare
CIUTIABJICHUS] OpPraHMYeCKoro BemiecTBa b ¢ ruapokcugoM Hatpus. M3BecTHO, YTO
BEIIECTBO b OTHOCHUTCS K KIIacCy coJiel W KOJIHYECTBO aTOMOB KHCIIOPOJa B HEM
PaBHO KOJIMYECTBY aTOMOB yIJIepo/ia.

Ha ocHoBanuu JaHHBIX YCJIOBUA 3aJIaHUSA:

1) mnpoBemure HEOOXOMUMbIC BbIYHMCICHHS (YKa3blBalTe EIUHUIBI H3MEPEHHS
ACKOMBIX (U3WYECKHX BEIMYMH) M YCTaHOBHTE MOJICKYIIPHYIO (QOpMYITy
OpPraHMYECKOTO BEIIECTBA A

2) coCTaBbTE BO3MOXHYIO CTPYKTYpHYIO (hopMyIty BeliecTBa b, KoTopasi 0JJHO3HAYHO
OTpaKaeT MOPSIOK CBSI3H AaTOMOB B €0 MOJICKYJIC;

3) HANWMIUTE YPaBHEHHE PEAKIMH CILIABICHHUS BEIIECTBA b ¢ TMAPOKCHIOM HATPHS
(ucmonp3yiiTe CTPyKTYpHBIE (HOPMYJIIBI OPTAaHHUECKUX BEIIECTB).
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Bouopo/:[ 00BéMoM 3,36 1 (H.y.) IPOIMYCTIJIM TIPH HArpeBaHWW HaJ ITOPOIIKOM
okcuna menu(ll), mpm 3TOM BOZOPOXI TpOpearupoBasl MONHOCTHIO. [lorydeHHBIH
TBEPIBIA ocTarok momectwn B 170 T 20%-HOro pactBOpa HHTpara cepedpa.
Omnpenenure MacCoBYIO JTOJIO COJIM B TIOyYCHHOM PacTBOPE.

B otBete 3anmmmTe ypaBHEHUs PEaKIUii, KOTOPBIE YKa3aHbl B yCIOBUM 33Ja4H, H
NPUBEIUTE BCE HEOOXOAWMBIE BBIYMCICHUS (YKa3bIBalTe €IWHMIBI M3MEPEHUs
HCKOMBIX (PM3MYECKUX BEJIUYUH).

Ilposepome, umo Kaxycovlii omeem 3ANUCAH  PAOOM C  HOMEPOM
COOmeemcmayou|ezo 3a0aHus.

O npoekre «IIpooublii EI') ka:xayio Heaear0»

JlaHHBII KMM COCTaBJIeH KOMaHA0W BCEPOCCUIUCKOTO BOJIOHTEPCKOIO MPOEKTa
«ETD  100BAJUJIOB»  https://vk.com/egel00ballov u  6Ge3Bo3me3nHO
pacnpocTpaHseTcs sl JII0ObIX HEKOMMEPUECKUX 00pa30BaTeIbHBIX IETeH.

Hamiu omm6ky B BapuanTe?
Hanummure HaM, noxkanyiicTa, 1 Mbl 00513aTeJIbHO €€ HcnpaBum!
st 3amevyanuii M moskeaanuii: https://vk.com/topic-10175642 49105931
(Takske TOCTYNHBI APyrue BApUAHTHI I CKAYMBAHUS)

COCTABUTEJIb BAPUAHTA:

®UO: | Jlrobasa [TaTpukeesa

Mpeamer: | Xumus

Axxkaynt BK: | https://vk.com/id152333488
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PACTBOPHMOCTE KUCJIOT, COJIEH H OCHOBAHHM B BOJIE
H* Li* K* Na* | NH4* | Ba?* | Ca?* | Mg?* | Sr** AP+ Cr3* 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 P P — H P P
CI- 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 2 P P H H H M ?
§% P P P P P - -~ - H — - H - H H H H H H H
HS- P P P P P P P P P ? 2 7 ? ? ? ? ? ? ? ?
S0 P P P P P H H M H ? - H 7 ? M H H H ? ?
HSO;- P ? P P P P P P P ? ? ? ? ? ? ? ? ? ? ?
S0, P P P P P H M P H P P P P P P M - H P P
HSO4~ P P P P P ? ? 7 - ? ? ? ? ? ? ? ? H ? ?
NO; P P P P P P P P P P P P P P P P P P — P
NO;- P P P P P P P P P ? ? ? ? ? ? M 2 ? ? ¢
PO4*+ P H P P : H H H H H H H H H H H H H H H
HPO4* P 7 P P P H H M H ? ? H ? H ? s ? M H ?
H2PO4 P P P P P P P P P ? ? P ‘.-’ P P P ? — 2 4
COs* P P P P P H H H H & ? H - H H H H H ? H
HCOs~ P P P P P P P P P ? ? P ? ? ? ? ? P ? ?
CH:COO- P P P P P P P P P — P P - P P P P P - P
Si0s* H H P P ? H H H H ? ? H i H H ? T H 2 2
MnO4 P P P P P P P P P P ? ? s ? P ? ? ? ? ?
Cr20:% P P P P P M P ? H ? ? ? P ? ? H H M ? P
CrOs* P P P P P H P P H ? ? 3 H H H H H H H H
ClO5~ P P P P P P P P P P P ? ? P P P P P ? P
ClOs P P P P P P P P P P P P P P P P P P ? P
«P» — pactBopstercst (> 1 r va 100 r H>O); «M» — mano pacteopsieres (ot 0,1 r 1o 1 rua 100 r H20)
«H» — ne pacteopsiercst (menbiie 0,01 rua 1000 r BosBI);  «—» — B BOJHOM Ccpejie pasnaraetes
«?» — HEeT JIOCTOBEPHBIX CBEJICHHI O CYLIECTBOBAHUH COE/IMHEHHI

PAJT AKTUBHOCTH METAJLJIOB / JIEKTPOXUMWYECKWM PSIJT HATIPSIAKEHWU A
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (Hz) Sb Bi Cu Hg Ag Pt Au_

AKTHBHOCTb MCTAJIJIOB YMCHBIIACTCA
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Mepuogu4veckaa cucTeMa XMMHUYecKkuX anemenTor .M. Mengeneeea

F'pynno
I Il m IV v Wi Vil Vil
1 z
1| Hues (H) He 100
Bogopon TENHA
3 T 5 5 7 T ] 10
Mm | 2| Lisse | Besar | waB 12m C wmN | wm0 1o F Mezo:s
MMl Sepunni 5op ¥rnepan AaoT Kecnopod dTop HeoH
11 1z EF: 14 15 T 17 1z
e 3| Nazss | Mgzea: | eeeAl | 26380 | aowrP 2mES | 3:masCl Armas
HaTomh Manual | Amowmsd | vpewnwd | ooomos Cepa Xnop Aproel
13 i 3 = ) 1 = 5 o oE
Pla|K sgim | Campe | SCagos | Tisrso | Vaose | Cremm | Mnssss | Fessas | Cossaz | Nisss
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M = ] 2 2 EX) = = ®
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Wems L Ianmmi epuaHAd WEUEAK Canes Epom Kpwiros
o = 7] T i a1 o] & = = =
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il PO CTposUMA TR LLMpwck A Hrofd MaonigeH TexHeld PYyTEERA Pogai MannagHi
& ) a0 =] 51 = 5 =
wrer Ag [ 11z Cd | 1ezzIn | nzs2Sn | 121758b | e Te | zs=ol Xe 13122
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Cucrema olleHUBAHMS IK3aMEHANMOHHOH padoThI 0 XUMUM
Yactp 1

[IpaBunbpHOE BEIMONHEHNE Kaxaoro u3 3amanmidi 1-5, 9-13, 16-21, 25-28
oreHuBaercs 1 OawoM. 3ajaHue CUMUTACTCS BBIMOJHEHHBIM BEPHO, €CIIH OTBET
3amnucaH B TOi popme, KOTopasl yKa3aHa B MHCTPYKIIUH IO BBITOJHCHHUIO 3a/1aHUS,
M IIOJHOCTBHIO COBITAJA€ET C ITAJIOHOM OTBeTa. B oTBerax Ha 3amanus 1, 3, 4, 11,
12, 13, 17, 18 mopsI0K 3a1mmcy CHMBOJIOB 3HAYECHUS HE UMEET.

Homep 3ananus IIpaBuabHbBIH OTBET
1 35
2 214
3 34
4 35
5 548
9 14
10 432
11 14
12 245
13 25
16 34
17 23
18 134
19 123
20 145
21 1243
25 234
26 25
27 268
28 669
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[IpaBuiibHOE BBHIMOJTHEHHE KAXKIIOTO U3 3aAanHui 6, 7, 8, 14, 15, 22,23, 24
oreHuBaercs 2 Oamnamu. 3aaHUe CYUTACTCS BBHIIOIHEHHBIM BEPHO, €CIIH OTBET
3aIMcaH B TOU popme, KOTopas yKa3aHa B MHCTPYKIUH MO BHITTOTHESHUIO 3a1aHUs,
Y TIOJTHOCTBIO COBIAJAET C ATAJIOHOM OTBETA: KaXK/bIii CHMBOJI B OTBETE CTOUT Ha
CBOEM MECTe, JIUIIHUEC CHMBOIIBI B OTBETE OTCYTCTBYIOT. | Oajll BBICTaBIACTCS,
ecnu Ha J000 OJHOM MO3WIMK OTBETAa 3alHCaH HE TOT CHMBOJ, KOTOPBIA
MIPECTaBJICH B 3TAIIOHE OTBETA. Bo BCex APYyTHX cirydasx BeICTaBIsieTcs 0 6amoB.
Ecmu konuyecTBO CHMBOJIOB B OTBETE OoJblne TpeOyemoro, BeicTaBisieTcs 0
0aIoB BHE 3aBUCHMOCTH OT TOTO, OBLIH JIN yKa3aHbI BCE HEOOXOTUMBIE CHMBOJIBL.

Homep 3aianus IIpaBuabHBII OTBET

6 42

7 3451
8 4325
14 5246
15 2415
22 1132
23 31

24 4234
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Yacrs 2 —
W3 nmpeioxkeHHOTo NepeyHs BEUIeCTB BhIOEpUTE CHIIBHOE OCHOBAHUE U BEILECTBO, U
. . KOTOpO€ BCTYMAaeT C 3THM CWJIbHBIM OCHOBaHHMEM B PEaKIHI0 HOHHOTO OOMeEHa. m
Kpurepun oneHnBaHus 321aHUI ¢ pa3BEPHYTHIM 0TBETOM N
3anuiiuTe MOJIEKYJISIPHOE, MOJHOEC M COKPAIIEHHOE HOHHOC YPAaBHEHHs peakuuu ¢ T
> = v : y4acTHEM BHIOPaHHBIX BEIECTB. S
Jnst BeimonHenus 3aganuii 29 u 30 ucnonb3yiiTe clieyomuii nepeueHb BeIecTB: o
XpoMat Kajusi, CyJib(har HaTpHs, CepHask KHUCIIOTa, CyIb(pH] KaJus, THIPOKCH Copnep:kanue BEPHOTo 0TBETA U YKA3aHHUsI 110 OLEHHUBAHUIO banbl O
Kallus, HUTpaT HaTpus. J{OIyCTHMMO HCIIOJb30BaHUE BOAHBIX PACTBOPOB 3TUX (moTyCKAIOTCS MHbIC OPMYTHPOBKH OTBETA, HE HCKAKAIOIIUE CTO CMBICIIA) wy)
BEIIIECTB. Bapuant oTBera O
DJeMEHTHI OTBETA: e
W3 mpemiosKeHHOTO ITIEpevHsl BEUIECTB BHIOEPUTE BEIECTBA, MEXTY KOTOPBIMH 1) Bribpanbel BemecTBa, W 3alMCAaHO MOJIEKYJSIPHOE YypaBHEHHE T
OKHUCITUTEIIbHO-BOCCTAHOBUTEIbHAS peaKIis IpPOTEeKaeT C BbIAEIEHHEM Traza. B peaxIMy HOHHOTO OOMeHa! o
OTBETE 3alHMIINTE YPaBHEHHE TOJBKO OJHONH M3 BO3MOXHBIX OKHCIMTEIbHO- ZnS04 + 2KOH = Zn(OH); + K;S04 §
. . 3
BOCCTaHOBHTENBHBIX pEaKIMH C ydacTHeM BBIOpaHHBIX BemecTB. CocTaBbTe 2) 3anmcaHbl OJIHOE W COKPAIIEHHOE HOHHOE yPaBHEHUS PEaKIIHiA:
JIEKTPOHHBIN OaTaHC, YKaKUTE OKHCINTENb U BOCCTAHOBHUTEINb B 9TOH PEaKIHH. Zn% + S042 + 2K* + 20H™ = Zn(OH), + 2K* + S04 P
Zn? + 20H" = Zn(OH), >
Copep:xaHue BepHOI0 0TBETA M YKAa3aHHS 110 OLICHNBAHUIO Banabl — - Z
OTBET NpaBUNIBHBIA U TOJHBINA, COAEPKUT BCE HA3BAHHBIC BBILIE 2
(omyckaroTcst HHbIE (OPMYIIHPOBKH OTBETA, HE HCKAKAIOLIHME €ro CMbICIIA)
JJIEMEHTEI zZ
BapuanT otBera 7o)
IeMEHTBI OTBETA: [IpaBusibHO 3amKcaH OJIMH JEMEHT OTBETA 1 NG,
1) BoiOpanbl BellecTBa, W 3allMCaHO YPaBHEHHE OKHUCIUTEIBHO- Bce sneMeHTH OTBETA 3aIIHCAHE HOBEPHO 0 N
. 7 —_
BOCCTAHOBUTEILHOM peaKiuu: Maxcumanonbiii 6ain 2 o
2NHs + 3H,0, = N, + 6H,0 o
2) CocraBieH »JJIEKTPOHHBIM OajlaHC, YKa3aHbl OKHCIUTEIb H (@)
BOCCTAHOBHUTEIIB!
1 [2N3-6é&— Ny° —
—
6 071 +1le— 072 —
—
A30T B CTeNeHH OKUCIeHHS -3 (WIM aMMHaK) SsBISETCS —
BOCCTAHOBUTEIIEM. =
—
Kucnopon B cremenn oxucieHusi —1 (WM TEPOKCHA BOIOPOAA) — =
OKHCITUTETIEM. =
o o —
OTBeT NpaBUIIBHBIM U TOJHBINA, COAEPKUT BCE HA3BAHHBIC BBIIIE 2 =
SIEMEHTHI =
IIpaBunbHO 3anucaH OJUH 3JIEMEHT OTBETA 1 =
———
Bce anemenTsl 0TBETa 3anMCaHbl HEBEPHO 0 =
Maxkcumanvroiii 6ann 2 —
1
—_—
_ EERE
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Cepa mpopearupoBaia ¢ kuciopoxoMm. OOpa3oBaBIIHIACS Ta3 MPOIYCTHIN BapwuanT oTBeTa %
yepe3 pacTBOp KapOOHaTa Kajus, B pe3yIbTaTe Yero MOIydIeH PacTBOP COJIH, OTBeT BKIIIOYAET B CEOsI IATh YPaBHEHUH pEaknii, COOTBETCTBYIOIINX M
UMCIOIIMH  KHCIylo peaknuio. K maHHOMY pacTBOpy —H00aBWIH CXeMe MPEeBPAIICHNUIA: T
MOJKHUCICHHBIM  pacTBOp  IIEpMaHraHata Kaiuss HW  HaOmomanu Pt, <
1) E— +2H,
obecnBeunBacHue pacTtBopa. [locie dero mobGaBuiaM pacTBOp THIPOKCHAA my)
HaTpHs W HAaOJIIOAaNM BhIIaJieHUe ocaika. Hamuimure ypaBHEHHs 4eTHIPEX O
OIIMCAHHBIX PEAKIUM. - CH,—CH; wy)
2) + CH2:CH2 E— O
Copep:kaHue BEPHOT0 0TBeTAa M YKa3aHHA 110 OLIeHUBAHUIO Banabl e
(momyckaroTcs uHBIe GOPMYTHUPOBKM OTBETA, HE HCKAKAIOIIME €T0 CMBICIA)
CH,—CH, CH—CHj I
Bapuant oteTa - | o
OTBeT BKIIOYACT B CeOsS UYCTHIPE YPaBHEHHsSI BO3MOXKHBIX PEaKIIH, 3) +Cl, —— Cl + HCl -_
COOTBETCTBYIOLIUX OIMHCAHHBIM IIPEBPAILICHUSIM: N
1)S+0,=S0 —
) 2=350; B CH—CHj b, pep A
2) 250; + K,CO3 + H,0 = 2KHSO3 + CO; | +KOH > S
3) 10KHSO3 + 4KMnO4 + H2S04 = 4MnS0O4 + 7K2S04 + 6H20 4) Cl Z
4) MnS0O4+ 2NaOH = Na;SO4 + Mn(OH)2 CH—CH, -
IT 4 i 4 |
PaBMIIBHO 3alMCaHbl 4 ypaBHEHHS peaKLu/H:I OH + KCl 7o)
[IpaBuibHO 3anucaHbl 3 ypaBHEHUS pEaKIUi 3 N
IIpaBunbHO 3anucaHbl 2 ypaBHEHUS peakiui 2 N
CH_CH3 —
[IpaBunpHO 3amucaHo | ypaBHEHHE peaKIiy 1 [ N
Bce ypaBHEHHUs peaKIUii 3aMCaHbI HEBEPHO 0 53 OH +KyCry07 + 4H,804, — o
Maxcumanvnoiii 6ann 4 9))
Hal'[I/IIlII/ITe YpaBHEHHsI peakmui, C IOMOIIBI0 KOTOPBIX MOHO OCYIIECTBUTh —>3 0] +Cry(SOy)3 + K804 + TH,0 ——
CJIe/IyFOIIHE TIPEBPAICHUS: ——
Cl—CH—CH; [TpaBIIbHO 3aIIMCAHBI 5 yPaBHEHUI peaKinii 5 =
Pt, ° CH,=CH,, H" [TpaBuibHO 3anucanbl 4 ypaBHEHHS PeaKIuit 4 E—
> X X, —> > IIpaBuibHO 3anucaHbl 3 ypaBHEHUS peakIui 3 =
[IpaBuibHO 3amKcaHbl 2 YPaBHEHUS PEaKIHi 2 E—
K.C C—CHj; [MpaBmibHO 3amucano 1 ypaBHEHHE peakium 1 N
2C1,07, H,SO,4 I v =
—X; - 0 Bce ypaBHeHMI peaklyil 3aIIMCaHbl HEBEPHO 0 —
Maxcumanvholii 6ann 5 =
IMpu Hanucanuu AQBHEHUII peakuuil HCHOJb3yiTe CTPYKTYpHBIE (HOpMYIIBI =
P P peartt Y PYKIYP (popwy IIpumeuyanue. JIOTyCTUMO WCIONIB30BAHNUE CTPYKTYPHBIX (OPMYT pPAa3HOTO BHIQ ==

OpPraHNUY€CKUX BCIIECTB.

(pa3BEpHYTOH1, COKpaNIEHHOH, CKEIETHOI), OZIHO3HAYHO OTPAXKAIOLIMX MOPSIIOK CBA3H

Coaep:xaHue BEPHOT0 0TBeTAa M YKa3aHUsI 110 OLIEHUBAHUIO Bannbl aTOMOB ¥ B3aUMHOE PACIHOJOXKCHUE 3aMECTHTENIeH W (DYHKIMOHANBHBIX TPYIN B =
(lel'lyCKa}OTCSI UHbIE (GOPMYIIMPOBKH OTBETA, HE HCKAXKAOLINE €ro CMblCJ‘Ia) MOJICKYJIC OPTAaHUYCCKOI'0 BEIICCTBA.

) EaE
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YI"JIeBOZ[OPOﬂ A COIEPIKUT 80% yriaepoga mo macce u o6pa3yeT051 B pE3yJIpTaTe ° MPaBWJIBHO IIPOM3BEIECHBI BBIYHCIICHHUS, H606X0£[I/IMBI€ IJIs
CIUIABJIEHUSl OpraHUYecKoro BewecTBa b ¢ ruapokcupom Hatpusa. M3BecTHO, 4TO YCTaHOBIICHHUSI MOJICKYJIPHOUW (OPMYJIBI BEUIECTBA M 3alCaHa
BelecTBO b 0THOCUTCS K Kilaccy coJiel M KOJIMYECTBO aTOMOB KHCIIOPO/ia B HEM paBHO MOJIEKYJIIpHas (popMyIIa BEIIECTRA;
KOJIMYIECTBY aTOMOB yTJIEpOIa. e 3amicaHa CTPYKTypHas (opMmyla OpraHWYecKOTO BEIIeCTBa,
Ha OCHOBaHMH JAHHBIX YCIIOBHS 33/1aHHS: KOTOpasi OTpa)kaeT MOPSNIOK CBSA3M M B3aMMHOE PacCIOJOKEHHE
1) npoBeauTe HEOOXOAUMBIC BEIUUCIICHUS (YKa3bIBANTE SAMHUIBI U3MEPCHHUS HCKOMBIX 3aMecTHTENel M GYHKUMOHAIBHBIX TIPYNI B MOIEKyIe B
COOTBETCTBUHU C YCIIOBUEM 3a]IaHNUS;
(¢U3NYeCKUX BEJIMYUH) U YCTAHOBHTE MOJCKYJSAPHYIO (OPMYIY OPTaHHYECKOrO .
BemecTsa A: ® C WCIOJBH30BAHHUEM CTPYKTYpHOU (HOPMYJIBI OPraHHYECKOrO
2) ’ o 5 BEILIECTBA 3alIMCAHO YPAaBHEHHE pPEAKLMH, HAa KOTOPYIO Jaércs
COCTaBbTE BO3MOYKHYIO CTPYKTYpHYIO (popMyJy BemiecTBa b, koTopas olHO3HauHO
y PYKTYPHY PMYJy BeIll ’ pai ol YKa3aHHE B YCJIOBUH 3aJaHUS
OTpaXACT HOPANOK CBASH aTOMOB B €I'0 MOJICKYIC, [IpaBusibHO 3amKcaHbl 1BA 3JIEMEHTa OTBETA 2
3) HanMIIUTe YpaBHEHUE PEaKIMH CIUIABICHHUS BemecTBa b ¢ runpokcuzom
_ [IpaBuibHO 3anMCaH OAMH JIEMEHT OTBETA 1
HaTpusl (MCHOJB3YHTE CTPYKTYpHBIE (OPMYJIBI OPraHUUYECKUX BELIECTB).
pi ( Y PYKTYP bopmy P i ) Bce aneMeHTh 0TBETa 3alIMCaHbl HEBEPHO 0
Coaep:xkanue BEPHOT0 OTBETA U YKA3aHUSI N0 OLIEHUBAHUIO Baaasl -
Maxkcumanvuviti 6an 3
(aonycxa}o”rc;{ HUHBIC (bOpMyJ'II/IpOBKI/I OTBCTA, HC HCKAXAKIINUEC €0 CMLICJ'Ia)
Bapp[aHT OTBETAa prwettaHue. B cJiydae, Koraa B OTBETEC COACPIKUTCA OIIMOKA B BLIYKMCIICHUSX B OJJHOM
DNEeMEHTHI OTBETA! 13 TPEX IEMEHTOB (BTOPOM, TPETHEM HIIH YETBEPTOM), KOTOpPas IIPUBEIIa K HEBEPHOMY
Ob6mas dpopmya Bemectsa A — CxHy OTBETY, OLICHKA 3a BEHINIOJIHCHHUE 3aJaHUs CHIDKACTCSI TOJIBKO Ha 1 Gait.
1) Haiinena maccoBast 10oJIsl BOJOPOAA, M COCTABICHO BBIPAKEHHUE IS B b 3.36
OmnpenesieHnss COOTHOUIEHUSI YMciia aTOMOB YIiepoJa U BOAOpPOJAA B 0A0poz 06bEMOM 3,36 1 (H.y.) PONYCTHNH NPH HATPEBAHMH HAJl IOPOIIKOM OKCHJA
COCTABE BEIIECTBA A mequ(ll), mpu 3TOM BOmOpoOX IMpopearupoBall MOJAHOCTHIO. IloydeHHBIN TBEPIBL
o(H) = 100 — 80 = 20% ocrarok momectwin B 170 T 20%-Horo pacTtBOpa HHTpaTa cepebpa. Ompenenute
x:y=80/12:20/1 MacCOBYIO JIOJIKO COJIA B IIOJIy4€HHOM PacTBOPE.
YcraHoBiieHO cooTHomieHue yucia atoMoB C u H B Monekyne B otBere 3anummTe ypaBHEHHs peaklUMi, KOTOpbIE yKa3aHbl B YCIOBUM 3aJaud, U
BerecTsa A: NpHUBEIUTE BCE HEOOXOIMMBbIE BBIYHMCICHUS (yKa3bIBalTe €IUHHIBI H3MEPECHHUS
X:y=667:20=1:3=2:6 MCKOMBIX (PM3HYECKUX BEIMUUH).
MonexynsapHas ¢popmyina BemectBa A — CoHs
2) [IpuBeneHa cTpykTypHas popMyia BemecTsa b: Coaep:kanue BEpHOI0 0TBeTAa U YKa3aHUsI 110 OLIEHUBAHMIO Banusl
O O (nomyckarorcs uHbIe GOPMYIMPOBKH OTBETA, HE HCKAKAIOIINE Er0 CMBICHIA)
N V4
_C—CH,—CH,—C_ BapuanTt oTBeTa
NaO ONa 3anucaHbl ypaBHEHHS PEaKIUii:
3) CocraBieHO ypaBHEHHE pEakIMH CIUIABICHUS BelecTBa b ¢ [1] CuO + Hy, =Cu + H,O
THAPOKCUJIOM HATPHSI. [2] Cu + 2AgNO3 = Cu(NOQ3), + 2Ag
0\ /O £© [IpuBeneHBI HEOOXOAUMBIC BEIYMCICHHS:
_C—CH,—CH,—C_ +2NaOH —> n(Hz) = 3,36 /22,4 = 0,15 mounb
NaO ONa n(Cu) = n(H) = 0,15 mous
n(AgNO3)=170-0,2 /170 =0,2 monb
> CH3;—CHj; + 2Na,CO;3 CU — B H30BITKE
OTBeT NPaBUIbHBIN U MOJHBIN, COASPIKUT CIEAYIOLINE HICMEHTHI: 3 N(Cu)upopear. = 0,5N(AgNO3) = 0,1 mMob
m(CU)npopear = 0,1 - 64 = 6,4 T
n(Ag) = n(AgNO3) = 0,2 MoTh
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m(Ag)=0,2-108=21,6T

n(Cu(NOs)2) = 0,5n(AgNO3) = 0,1 mMomb

m(Cu(NO3),) =0,1-188=18,8r

Haiinena maccoBas 10Jis con B 00pa30BaBIIeMCsl paCTBOPE:
m(p-pa) =170+ 6,4 -21,6 =154,8r

o(Cu(NO3),) = 18,8 / 154,8 = 0,1214, unmu 12,14%

OTBeT NPaBUILHBIN U MOJHBIN, COASPIKUT CICIYIOLINE HICMEHTHI: 4
®  [PaBWIBHO 3aIMCAHBl YPABHEHMS PEaKLMH, COOTBETCTBYIOLINX
YCJIOBHIO 331aHHUS;

® pPaBWIBHO  INPOM3BEACHBI  BBIYUCICHHS, B  KOTOPBIX
UCHIONB3YIOTCA  HeoOXoauMmble  (u3MYecKue  BEIUYHUHBL,
3aJJaHHbIE B YCIIOBHU 3aJIaHUS;

e  IPOJEMOHCTPUPOBAHA JIOTHYECKH OOOCHOBaHHAs B3aHMOCBS3b
(U3MYECKUX BEJIMYWH, Ha OCHOBAaHUM KOTOPBIX HPOBOJSTCS
pacuérsl;

¢ B COOTBETICTBUHM C YCJIOBHUEM 3aJaHMA OIpeEJeNeHa HCKOMas
(dusnyeckas BeJMYUHA

IIpaBunbHO 3amucaHbl TP 3JIEMEHTa OTBETa

HpaBI/IHBHO 3allMCaHbl JBa 3JICMCHTA OTBECTA

HpaBI/IHBHO 3aIllMCaH OJUH 3JICMCHT OTBECTA

Bce sneMmeHTHI OTBETa 3alMCaHbI HEBEPHO

OR[N W

Maxcumanvuoi 6ann

Ipumeuanue. B ciaydae, KOrja B OTBETE COJEPIKUTCS OIIMOKA B BHIUMCIECHUSX B
OJIHOM W3 TPEX 3JIEMEHTOB (BTOPOM, TPETHEM WJIH YETBEPTOM), KOTOPAs TIPHUBEIa
K HeBepHOMy OTBeTy, OIICHKA 3a BBIIIOJHCHHUEC 3aJaHHUS CHHUXKACTCA TOJIBKO Ha 1
Oa.

B coorBerctBuu ¢ IlopsakoM IpoBeNeHUs: TOCYIapCTBEHHOM UTOrOBOM
aTTecTtanuu 1o oOpa3oBaTeNbHBIM MPOTPAMMaM CpPeIHEro odIIero oopasoBaHus
(mpukaz Munnpoceemenns Poccum um  PocobOpramszopa ot 07.11.2018
Ne 190/1512, 3aperucrpupoan Munroctom Pocenn 10.12.2018 Ne 52952)

«82. <...> Ilo pesympTaraM nepBOM U BTOPOH NPOBEPOK 3KCIEPTEHI
HE3aBUCHMO JIPYT OT Jpyra BBICTABISIOT OAUIbl 332 KaXJIBIH OTBET HA 3aJaHUs
9K3aMeHalMoHHOH paboTsl EI'D ¢ pa3BépHyTHIM OTBETOM. <...>

B cityuae cyniecTBEHHOTO pacXoXIeHHs B 0aiiax, BEICTABICHHBIX JBYMS
SKCIepTaMM, Ha3HadaeTcss TpeThs mpoBepka. CyIiecTBEHHOE pPacXOXICHHUE
B Oayutax oOIpenesNieH0 B KPHUTEPHAX OIEHWBAHUS [0 COOTBETCTBYIOIIEMY
y4eOHOMY IpEaAMETY.

© 2022 Bcepoccuiickuit npoekTt «EM3 100BANJTIOB» vk.com/egel00ballov
Cocrasutenb: Nllo6aBa MaTpukeesa (C ucnonb3oBaHMeM 3agaHuii BTopor Yactm Epmonaesa U.C.)

TpeHnpoBoYHbI BapnaHT Ne7 ot 05.12.2022 16 /16

OKcHepTy, OCYLIECTBISIONIEMY TPEThIO IPOBEPKY, IPENOCTaBISETCS
nHdopmanuss o Oannax, BBICTABIEHHBIX OSKCIEPTaMH, paHEe MPOBEPSBLIIMMHU
9K3aMEHalMOHHYIO paboTy».

1. CymecTBeHHBIM CUHMTAeTCd PpACXOXKICHHE MEXIy Oayuamu,
BBICTABIICHHBIMH TIEPBBIM M BTOPBIM JKCIIEpTaMH, Ha 2 wmiu Oonee Oamma 3a
BEITIOJTHEHHNE Jr000ro w3 3amaHuii 29-34. B stoMm ciywae TpeTmil 3Kcmept
MPOBEPSIET OTBETHI TOIBKO HA TE 3a1aHKsI, KOTOPHIE BBI3BAIH CTOJIb CYIIECTBEHHOE
pacxoXxIeHHE.

2. PacxosxieHne B pe3ynbTarax OLeHUBAHU AByMs SKCIIEPTaMH OTBETa Ha
OolHO U3 3ajaHuil 29-34 3akmrouaeTcs B TOM, YTO OJUH JKCIEPT yKas3al Ha
OTCYTCTBHMC OTBE€Ta Ha 3aJaHUC, a }Ipyl"0171 BBICTABUJI 34 BBIIIOJJHCHHUEC 3TOI'O
3aJaHus HeHyJeBoH Oaml. B 3ToM ciyuae TpeTHil 3KCHepT MpoBepseT TOJIBKO
OTBCThBI Ha 3aJaHUA (HO BCEM KpUTCPUAM OLCHHUBAHUA JTaHHOTO 3a):[aH1/1;1),
KOTOpPbIC ObLTH OLICHCHBI CO CTOJIb CYIIECTBECHHBIM PACXOKICHUEM. CI/ITyaHI/II/I, B
KOTOPBIX OAWH 3KCHEPT yKa3aJl Ha OTCYTCTBHE OTBETAa B HIK3aMCHAIIMOHHOMN
paboTre, a BTOpOH SKCHEPT BHICTABHJ HYJICBOH Oami 3a BBINOJHEHHWE 3TOTO
3a7aHusl, HE SBISIOTCA CHTYalMsIMH CYIIECTBEHHOTO DPACXOXKACHHSA B
OLICHUBAHHU.

Pasbop Bcex 3agaHuii: https://vk.com/topic-40390886 48813609
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