TpeHupoBouHbi BapuaHT N218 (2023)

Yactb 1

[ins BbINONHEHWA 3agaHunii 1-3 NCNOMb3yNTe CNeayoWNA PAL XMMUYECKNX SIEMEHTOB.
OTBeTOM B 3afaHunAxX 1-3 ABAAETCA NOCeA0BaTENbHOCTb P, MOA KOTOPbIMY YKa3aHbl
XMMUYECKUE SNIEMEHTbI B JAHHOM pARY.

1) Na 2) As 3)Cr 4)N 5) Se

[110n penennTe, atToMbl KaKUX U3 YKa3aHHbIX B pAQY 3/1eMeHTOB B OCHOBHOM COCTOAHUN
copeprat ognHakoBoe YN0 3J1IEKTPOHOB Ha npeaBHeLHEM SNIEKTPOHHOM CJ10€e.

[2] 13 yka3aHHbIX B psaay XMMUUYECKUX NTIEMEHTOB BblOEPUTE TPY 3NIEMEHTA, KOTOPbIE B
MNepuognueckon cncteme xmmmyeckux snemeHTos [1./1. MeHaeneeBa HaxogATCA B O[HOM

nepuoae. Pacnonoxute Bbl6paHHbIe SN1eMeHTbI B NopAfKe yBENNYEHNA X INEKTPOOTpULA-

TeNbHOCTW. 3anuwwnTe B Nose oTeeTa HOMepa Bbl6paHHbIX 2JIeMEHTOB B Hy)KHOIz
nocnenoBaTesibHOCTU.

[3] /13 uncna ykasaHHbIX B pAgy 31eMeHTOB BbibeprTe ABa SNEMEHTA, 1A KOTOPbIX He
XapaKTepHo o6pa3oBaHue okcmaa coctaBa R:0s. 3anvwmnTe B none oTBeTa Homepa
BblOpaHHbIX 31EMEHTOB.

[4] M3 npeanoXeHHoro nepeyHAa Bbl6epVITe ABa COeNHEHUA, TeMNepaTypa NnaBneHnaA
KOTOPDbIX HNXE, YeM Y TpeX OCTallbHbIX.

1) SiO2

2) AlLOs

3) C;HsOH

4) KOH

5) H2S04

Haw 6aHK 3agaHui
stepenin.ru/tasks

LLkona xumnn EkatepuHbl Jauyk
n AHgpea CTeneHuHa

[5] Cpeau npeanioxeHHbIX GOPMyYI BELWECTB, PACMONOXKeHHbIX B MPOHYMEPOBaHHbIX

Ayelikax, BblbepuTe: A) pochopHbIlt aHruapua, b) nBolHOW okcup xenesa, B)

XJIOPHOBATUCTYIO KNCNOTY.

Fe203 2 PHs 3 HCIO

P20s 3 HCIO4 6 Fe(OH).
7

HCI Fes04 P,03

A b B

[6] B ogHy 13 aBYX NPO6GUPOK C pacTBOPOM rmapoKcuaa HaTpua fobasunm pacteop conu X,
a B pyryto — pactsop conu Y. B nepBoii npobupke Habnoganu BbinageHve 6enoro ocagka, a
BO BTOPOI — NOABNEHNE pe3Koro 3arnaxa. M3 npeanoxeHHOro nepeyHs BblbepuTte BelyecTsa
XnY, KoTopble MOTyT BCTYNaTb B ONMCAaHHbIE peakLmin.

1) K2COs

2) AgNO;

3) NH4Cl

4) Fex(S0a4)3
5) Ca(HSO:3):

X Y

ElS ¢ Xummyeckmum Kotom
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3anuwuTe B Ta6n|/||.|y HOMep AYenKu, B KOTOpOIz PacnonoeHo BeLecTso.
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[7]1 YcTaHoBUTE cooTBETCTBUE MeXAY POPMYIION BellecTBa U peareHTamu, C Kaxabim U3
KOTOPbIX 3TO BELLECTBO MOXKET B3aVIMOLENCTBOBATD: K KaX0M No3nummn, 0603HaueHHom
6yKBoI1, nog6eprTe COOTBETCTBYIOLLYIO NO3MLMIO, 0603HaUEHHY LUPpPON.

A) LiOH 1) H20, HzS, SiO2
B) SO; 2) NaNO,, CHa, Cu20O
B) SrBr2 3) KsPOs, Cly, H2S04
N 0. 4) P, KOH, Nacl

)

5 Ba(oH)Z, HZS, FeC|3 (p-p)

[8] YcTaHOBMTE COOTBETCTBUE MEXAY pearnpyowmmmn BelecTtBamm 1 NpoayKraMmm nx
B3aVMOJENCTBUA: K KaXaoi no3nummn, o6o3HaueHHol byksoi, nopbepute
COOTBETCTBYIOLLYIO MO3KLMNI0, 0603HAUEHHYIO LUPPOIA.

A) Na;0; + H.0 — 1) NaOH
b) NaH + H.0 — 2) NaOH + O>
B) KOH + CO2 (u36) — 3) HCO:K
N KHCOs + KOH — 4) KHCOs
5) K2COs + H20
6) NaOH + H.

[9] 3apaHa cnepytowana cxema nNpeBpaLleHnin BeLwecTB:

X
Cu — CuSOz — Cu — Y — Cu(OH)..
OnpegennTe, Kakme 13 yKasaHHbIX BELLEeCTB ABNAOTCA BelectBamu X n Y.
1) CuCl
2) H2S04 (pazs.)
3) Fe2(S04)3
4) CuO
5) CuBr

X Y

Haw 6aHK 3agaHui
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[10] YcTaHOBMTE COOTBETCTBME MeXAY KNacCOM/rpynmnon opraHnyeckmnx BelecTs 1 nx
obulen popmynon: K Kaxaoi no3muyum, 06o3HaueHHo 6ykBol, noabepute
COOTBETCTBYHOLLYIO MO3ULMIO, 0603HaUeHHYI0 LMdPONA.

A) aMUHOKKCNOTbI 1) CaH200:2N
b) npepenbHble aMUHDI 2) CaH2n102N
B) apomMaTnueckrne aMuHbl 3) CaHansN
4) CnH2n+3N
A b B

[11] Vi3 npepnoxeHHOro nepeyHs BblbepunTe [1Ba BELLECTBA, A/ KOTOPbLIX XapaKTepHa
MeXKJ1IaccoBas M3oMepus.

1) 6yTaH

2) yKCyCHas KnucnoTta

3) rnuuH

4) aueTuneH

5) meTaHon

[12] V13 npepnoxeHHOro nepeyHs BbibeprTe BCe NPOLIeCChl, B XOAe KOTopbix obpasyeTca
opraHuyecKkoe BellecTBo, CoAepallee POBHO OANH aTOM KACJIOPOAa.

1) permapupoBaHue 3TaHoNa

2) wenoyHown rugponus 1,1-guxnopnponaHa

3) nuponus aTaHoaTa 6apus

4) oKucneHmne CTMPONa XoNofHbIM PaCTBOPOM NepMaHraHaTa Kanmsa

5) ruppaTtauma neHTnHa-2

EM c Xumnyeckmum Kotom n Pa36opbl 3agaHuin
@chem4you @stepenin
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[13] BoibepuTe aBa BelecTsa, Npy B3aMMOAENCTBUUN KOTOPbIX C BOAHbBIM PacTBOPOM

xnopoBogopofa obpasyeTcs conb.
1) caxapo3sa
2) Tpyonear raMuepuHa
3) MeTnnoBbIN 3$Up rLUHa
4) beHnnanaHuH
5) onenHoBas Kucnota

[14] YcTaHOBMTE COOTBETCTBUE MEXIY CXEMOW NPEBpPaLLEHNIA 1 BeLeCTBOM X, KOTOPOe B
Hel yyacTBYeT: K Kaxol nosunumu, o6o3HaueHHol 6ykBoii, nogbeprite COOTBETCTBYIOLLYIO

nosuuuto, 0603HauYeHHy0 UMdpPoin.
A) X + Na — rekcaH
B) X + NaOH (t°) —
B) X+ Zn — nponeH
N X+ Zn — yuknonponaH

1) aTaHOaT HaTpuA

2) 1,2-gpubpomnponaH

3) 1-xnopnponaHx

4) NnponvoHaT HaTpuA

5) 1,3-anxnopnponaH
)

6) 2-nognponaH

[15] YcTaHOBMTE COOTBETCTBME MEXY CXEMOW XMMUYECKON peakLumn 1 opraHnyeckum
NPOAYKTOM, KOTOPbI B Hell 06pa3yeTcs: K KaXAon no3uumm, 06o3HaueHHol 6yKBoi,
noabepriTe COOTBETCTBYIOLLYIO NO3ULMIO, 0603HAUEHHYO LNPPONA.

H2504 (onu)
A) CH;CH.,OH ———>
B) CHsCH,OH + CH;CHO —
B) CHsCOOH + CH;0H —
I CH:COONa + C;HsCl —

LLkona xumnn EkatepuHbl Jauyk
n AHgpea CTeneHuHa

1
2
3
4
5
6

CHsC(O)OCHs
CH3CH2C(O)CH.CHs
CHs;CHO
CH3CH(OH)OCH2CHs
CH3CH20CH:CH;
CHsC(O)OCH:CHs

= =

Haw 6aHK 3agaHui
stepenin.ru/tasks

[16] 3agaHa cnepytolan cxema nNpeBpaLleHNin BELeCTB:

H.O Y
X —> CH3-CH,-CH,OH ——> CHs-CH,—CHCl

On penennte, Kakne N3 ykasaHHbIX BELLECTB ABMAIOTCA BELWeCTBaMu XnYy.

1) xnop

2) meTunnNponunoHat

3) xnopug docdopa (V)
4) nponunat HaTpua

5) 2-xnopnponaH

Y

[17] V13 npepnoxeHHOro nepeyHsi BbibepnTe BCe BELLECTBa, KOTOPble MOrYT BCTYNaTb B
peakuuio rmaponunsa

1) nonunenTng

2) sTundopmmat

3) aTuneH

4) nonuctupon

5) cynbdug antommHmA

[18] BbibepuTe Bce BO3AeNCTBUA, KOTOPbIE HE MPUBERYT K YBENNUYEHNIO CKOPOCTN
pacTBOpPEHUsA LUHKa B LLEeNoun:

1) npunuBaHne BoAbl B peakLMOHHYI0 CMeCb
2) NnpynvBaHVie PacTBOpPa LLEN0UM Takow e KOHLeHTpaumm
3) usmeHeHwne Temnepatypbl B cocyae ot 20°C go 50°C

4) noBblWEHNE AaBNeHNA

5) ncnonb3oBaHVie NOPOLLKa LiHKa BMECTO FpaHyn

EM c Xumnyeckmum Kotom n Pa36opbl 3agaHuin
@chem4you @stepenin
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[19] YcTaHOBMTE COOTBETCTBME MEXAY CXeMOW 1 Ha3BaHMEM NPOLLeCcca, KOTOPbIN el
COOTBETCTBYET: K KaXAol no3nummn, 0603HaueHHo 6yKBoi, noabepriTe COOTBETCTBYIOLLYO
nosunumto, 0603HauYeHHyo U poii.

A) MnO4 + 8H* + 5e = Mn?* + 4H,0 1) okucnenus
B) I + 6H.0 — 10e = 2105~ + 12H* 2) BOCCTaHOBNEHMUA
B) 3Br, + 60H- = 5Br~ + BrOs;~ + 3H.0 3) 1 oKKUCNEHMA,  BOCCTAHOB/EHUA
4) HN OKUCNEHWA, HN BOCCTAHOB/EHNSA
A b B

[20] YcTaHOBMTE COOTBETCTBUE Mexay Gopmynamu conei u ypaBHEHNEM NONypeaKLnK,
KOTopas NpoTeKaeT Ha UHEPTHOM aHOZE NPV SMIEKTPOSIN3e U3 BOAHBIX PACTBOPOB: K KaXKAom
nosmuum, 0603HaueHHon ByKBOIA, MofdeprTe COOTBETCTBYIOLLYIO MO3MLMI0, 0603HaYEHHYI0
undpon. Mpumeyarue: Hal - 0603Ha4veHuUe amoma 2asnozeHa.

A) KF 1) 2CH3CH,COO~ - 2e = 2CH4 + 2CO; + Ha
B) CuCl; 2) 2Hal~ -2e = Hal
B) CH3CH>COONa 3) 2H,0 —4e = 0 + 4H*

4) 2H,0 + 2e = H, + 20H-

5) 2CH3CH,COO™ - 2e = C4H10 + 2CO7

Haw 6aHK 3agaHui
stepenin.ru/tasks

LLkona xumnn EkatepuHbl Jauyk
n AHgpea CTeneHuHa

[21] nAa BbinonHeHNA 3agaHNA UCNONb3YNTe Cefylowmne CnpaBoYHble JaHHbIe.

KoHueHTpauma (MonapHas, MoJib/f) NoKa3biBaeT OTHOLLEHME KONMYeCTBa PaCTBOPEHHOTO

BeLlecTBa (n) kK 06bEMY pacTBOpa (V).

pH («n3 aw») — BOAOPOAHbIN NoKa3aTesb; BENMYMHA, KOTOPasa OTPaXaeT KOHLEHTpaLUuo

MOHOB BOAOPOAA B paCTBOPE U NCMONb3YETCA ANA XapPaKTEPUCTUKN KNCITOTHOCTU Cpebl.

pH

Cpepa
pacTBopa

Likana pH BoAHbIX pacTBOPOB 3/1IEKTPOJINTOB

)

3 4 5 6 7 8 9 10 11 12 13 14
A A A
Y Y Y Y Y
V
CUNbHO cnabo cnabo CUJIbHO
Kucnasn Kucnas HenTpanbHaa  LWesioyHan LwenoyHasn

[ns BewwecTs, NpuBeAEHHbIX B MepeyHe, onpeaenmnTe Xxapakrep cpeabl NX BOAHbIX
PacTBOPOB, UMEIOLLMX OAVHAKOBYIO KOHLIEHTPaLMIo (Monb/n).

1) Tmapokcng xnopa (1)
2) Tmapokeup xnopa (VII)
3) Cunukat HaTpua

4) Xnopwug Kanbumsa

3anuwuTe HOMepa BelWwecTB B NopAaKe BO3pacTaHMA 3Ha4YeHNA pH MNX BOAHbIX PaCTBOPOB.

—

—

—

[22] YcTaHOBMTE COOTBETCTBME MEXAY BO3AENCTBMEM 1 HanpaBieHneMm, B KOTOpoe 3TO
BO3[eNCTBME CMECTUT paBHOBeCKe 06paTMON peaKkLmu:

HCOOH ) + C2HsOH ) 2 HCOOC:2Hs () + H20 %)
K kaxgon no3uumm, 0603HaueHHol 6yKBo, nogoepuTe COOTBETCTBYIOLLYIO MO3MLNIO,

0603HauYeHHy0 Ldpori.
A) noBbilWeHNe AaBneHnsa
b) pazbasneHue Bogon

B) nobasneHue sTaHoNa
I nobaeneHve rMapoKcuaa Kanmsa

A b

B

r

ElS ¢ Xummyeckmum Kotom
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1) B CTOPOHY NPOAYKTOB
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[23] B peakTop nocTosHHOro o6bema NomecTuv a3oT 1 BOAOPoA. B pesynbTtate npoTekaHua [26] 13 8%-ro pacTBOpa rmapoKcnaa HaTpra Bbinapunv 24 ma Bogbl 1 noayumnu 10%-Hblii

06paTVMOI XMMUYECKOIN peakLmn: pactBop. Boiuncnnte maccy (B rpammax) MCXOAHOro pacTBopa rugpokcnaa Hatpua. Oteer
N2 +3H20 S 2NHs3 npefcrasbTe B BUAE LENoro ynicna.

B CMCTeMe YCTaHOBUNOCh XMMMYecKoe paBHoBecme. MicxoaHaa KoHLEeHTpaLuua asota paBHa

2,5 Mmonb/n, a paBHOBECHbIE KOHLIEHTpaLMM BOAOPOAA M aMMuraKa cocTaBmnu 4,5 monb/n n

2,0 monb/n cooTBeTcTBEHHO. OnpefennTe paBHOBECHYIO KOHLEHTpaLuio asoTa (X) n

NCXOAHYI0 KOoHLeHTpauuio Bogopopaa (Y). BoibepuTe 13 cnnucka Homepa npaBusibHbIX [27] Npwu cropaHum 1 monb yKCycHOW KMcnoTbl Bbigenaetca 876,1 k[ Tenna. Boluncnute
OTBETOB: Maccy YKCYCHOW KNCNOTbl B rpaMmax, Mpy CropaHny KoTopon Bbigenutca 175,22 k[ Tenna.
1) 0,5 Monb/n OTBeT 3anuwmnTe C TOYHOCTbIO A0 LieNbIX.

2) 1,0 monb/n
3) 1,5 monb/n
4) 4,5 monb/n

5) 7,0 monb/n [28] BbiuncnmTe o6beM rasa (npw H. y.), KOTOpbI 06pasyeTcsa Npu o6xkure 72 r TEXHUYECKOTo
6) 7,5 monb/n Kapbuga anoMmnHus, cofepatiero 10% no macce MHepTHbIX Npumeceit. OTBeT 3anuwmnTe B
X v NNTPaxX N OKPYrnTe [0 LienblX.

[24] YcTaHOBWTe COOTBETCTBIUE MeX/y PearvpyloLiMi BeLecTBaMU U NPU3HaKOM pPeaKLni, Yactb 2

KOTOPbIV HabnofaeTca NP NX B3aMMOAENCTBUN: K KaXAO0 NO3MLMKU, 0603HaYeHHON

6yKBoOIA, NoAGepuTe COOTBETCTBYIOLLYIO MO3ULI0, 0603HAUYEHHYIO LMdPOI. [ina BbinonHeHyA 3agaHunii 29, 30 MCNONb3yiiTe CleaytoLMil NepeyeHb BeLLeCTs:
A) CH;COOH 1 NHs 1) BbINajeHme ocaaka consAHas KNCIOTa, HUTpaT cepebpa, AUXpoMaT HaTpus, xnopua xenesa (Il), cynbdut 6apus,
B) AgNOs 1 KOH 2) BblAeneHue rasa rmapoKap6oHaT KanbLyA. [IonycTUMO UCMOMb30BaHe BOAbI B KaUecTBe cpefbl A
B) NaHCOs n Ca(OH)2 3) pacTBOpeHMe ocagka

NpoTeKaHWA peakLmm.
) NHaCl 1 KNO: (°) 4
5) BUAMMbIE NPU3HAKI OTCYTCTBYIOT [29] U3 npeanoxeHHOro NepeUHs BbibepuTe BelecTBa, MeXay KOTOPbIMU NpoTeKaeT

A b B r OKMCUTENBbHO-BOCCTAHOBMTENbHAA peaKLvA. B xofie 3Toi peakumy He 06pasyloTca ocaiok
UNW ra3. 3anuiumnTe ypaBHeHe peakLm € y4acTvieM BbiGpaHHBbIX BelyecTB. COCTaBbTe
3MEKTPOHHBIN GaNaHc, yKaxuTe OKUCINTENb 1 BOCCTAHOBUTEb.

BblNafeHne ocajika 1 BblgeneHve rasa

)
)
)
)

[25] YcTaHOBUTE COOTBETCTBUE MEX[Y BELLECTBOM U 06/1aCTbio €ro MPaKTUYeCcKoro
NPYIMEHEHUA: K KaX<4oW no3unummn, 0603HaueHHol 6yKsoii, noabeprite COOTBETCTBYIOLLYIO
no3unuuio, 0603HauYeHHy0 UMdpPoin.
A) Kapbamung, 1
B) KpemHui 2
B) nop 3) B KauecTBe ygobpeHus

4) HanoNHWTeNb GUNLTPOB AN1A BOAbI
A B B pacTBOPOM rmapoKcmaa kanus. Yepes o6pa3oBaBLIMIACA PaCcTBOP NPOMYCTMAN N36bITOK

cepoBopopopaa 1 Habnofany BbinageHne ocagka. CoctaBbTe ypaBHEHNA YeTblpex
OMMCaHHbIX peakuuni.

[30] V13 npepnoxeHHOro nepeyHs BbibeprTe BELLECTBA, MEXAY KOTOPbIMM NPOTEKaeT
peakuma MoOHHOro obMeHa € pacTBOpPeHNeM ocafka. 3anuwmnTe MoneKynAapHoOe, NOHoe 1

COKpaLLEHHOE OHHOE YPaBHEHMUA PeaKkLym C UCMOMb30BaHWEM BbIGPaHHbIX BELLECTB.
MPOV3BOACTBO MUKPOCXEM

B MeauunHe
[31] Cepebpo pacTBOPUIN B KOHLIEHTPUPOBAHHON a30THOW K1cnoTe. Boiaenmeniica ras

[N

NPOMyCTUAN Haf HarpeTbiM LMHKOM. MonyyeHHoe TBepaoe BellecTBo obpaboTtanu

LLkona xumnn EkatepuHbl Jauyk Haw 6aHK 3agaHnin m ElM ¢ Xumunuyecknm Kkotom u Pa36opbl 3agaHuii
n AHgpea CTeneHuHa stepenin.ru/tasks @chem4you @stepenin
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[32] HanuwwTe ypaBHEHUA peakuuii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTL CriefyloLme

npespalleHus: ‘ bonee 2000 3agaHun gna
£73 no xumue 2023
H,, Ni, t CeHsCl, Na, t TEMATUYECKUE nOoOAroToBKN — B HaLWlem
(NH,CO3=— X;—————= X, — X, = CH, TECTb! neyaTHom c6opHmKe!
l sonbwe 2000
(CH,),0 saganud! — Mopmar A4, 500 cTpaHuL

Mpwn HanMcaHUK ypaBHEHWI peakLMi NCMoNb3yiiTe CTPYKTYPHble GOPMYSibl OPraHNYEeCKKX
BeLLecTB.

— CootBeTcTBYeT flemoBepcuin 2023 roaa

— Bkntouaet N2 1-28 EI3, B Kaxaon nuHnn

[33]1 MNpw cropannm 7,63 r Bewectsa A Bbigenunoch 18,48 r yrnekucnoro rasa, 4.41 mn Bogbl 1 O SN VAV EEI 200 (PRI e o

784 mn (H.y.) a30Ta. MI3BecTHO, uTo BelecTBO A MOXKET pearnpoBaTh Kak C pacTBopamy Moapo6Hee o Hem Ha caiiTe:

o E£A Qawr, BAK , AR Crenghu &
KMCINOT, TaK 1 C pacTBOpamM LLenoyelt, He NprcoefunHaeT 6poM, a GYHKLMOHaNbHbIE Fpynmb R A stepenin.ru/merch/tests-bigbook
B €ro MoJieKysie MakCUManbHO yaaneHbl pyr oT Apyra. Ha ocHOBaHWM faHHbIX B 3aaave:

1. TpoBeanTe HeOOXOAVIMbIE BbIYNCIIEHNA U YCTAaHOBUTE MOMIEKYIAPHYI0 Gopmyny
BellecTBa A;

2. CocTaBbTe BO3MOXHYIO CTPYKTYpHYIO BelecTsa A, KOTopas OAHO3HauUHO oTpakaet
NOpPAAOK CBA3M aTOMOB B €ro MOJEKYIe;

3. HanwuwwTe ypaBHeHMe peakuyuu BelecTsa A ¢ pacTBOpoM 6poMoBofoposa,
MCMNoNb3ys CTPYKTYPHYI0 GopMyny BellecTsa.

[34] 210 r pacTBOpa rugpokapboHaTa 6apra ynapwium, ocTaTok HEKOTopoe Bpems
BblAepKM1Bany Npu BbICOKON TemnepaType. B nonyyeHHol TBepaon cMecu Ha Tpy aTtoma
6apua NPUXOANTCA NATb aTOMOB KMCIOpoAa. [1na nornoweHns BbiaenyBLIEroca B Xoae
3KCMEePUMEHTA ra3a MUHManbHO Heobxoaumo 20 r 6%-ro pacTBopa rmapoKcuaa nuTums.

Bblumcnnte maccosyto goso rugpokapboHata 6apurs B MCXORHOM pPacTBoOpe.

LLkona xumnn EkatepuHbl Jauyk Haw 6aHK 3agaHnin ElM ¢ Xumunuyecknm Kkotom u Pa3bopbl 3agaHun
n AHgpea CTeneHuHa stepenin.ru/tasks @chem4you @stepenin
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