F'otoBuMca k EI'D mo xumuu ¢ Ekatepunoit Jlanyk u An/ijpeeM CTeneHUHbBIM

Cnenudukanus Bapuanra Ne13

F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

Homep JJIeMEeHT COfiepKaHHUsI COTIaCHO
3aganus | Cneuuduxaunuu E'3 2021 (PUIIH)
B TecTe

Pazpessl, ucnoJsib3yeMmbole B
3aJlaHUH.

TeMa v THUI 3aJja4H.

YpoBeHb
(6a30BbIi,
MOBBILIEHHbIH,
BBICOKHIA)

Yucno
6a/110B

1 CTpoeHHe 3JIeKTPOHHBIX 060/104eK aTOMOB
3JIEMEHTOB ePBBIX YeThIPEX IEPUOAOB: S-, P- U
d-3/1eMeHTBL JIeKTPOHHAsA KOHPUTYpaLUs
aTtoma. OCHOBHOE 1 BO36YX/EHHOE COCTOSHUSA
aToMOB

PacyeT yncaa p-
3JIEKTPOHOB

b

XapaKTepHme XUMUYECKHE CBOKMCTBA
HeOpraHUY€eCKHX BELECTB:

— IIPOCTHIX BEIECTB — MeTaJIOB
— IIPOCTBIX BEWECTB — HEMETAJIJIOB

— OKCH/IOB: OCHOBHBbIX, aMDOTEPHBIX,
KUCJIOTHBIX;

— OCHOBaHHH U aMpOTEPHBIX I'M/IPOKCUIOB;
- KUCJIOT;

- CoJIel: CpeJJHUX, KUCJIbIX, OCHOBHBIX;
KOMIIJIEKCHBIX

CoJiu /OKCH/bI /KUCJIOThI

2 3aKOHOMEPHOCTH U3MeHEeHHU s XUMUYeCKUX
CBOWCTB 3JIEMEHTOB U UX COeAMHEHHH 1O
nepuojam 1 rpynnam. O61as xapakTepucTHKa
MeTasioB IA-IIIA rpynmn. XapakTepucTuka
NepexXo/IHbIX 3JIeMEHTOB — Me/IH, IIMHKa, XpOMa,
kesie3a. O61as XapaKTePUCTHKA HEMETAJLIOB
IVA-VIIA rpynn

n EeKTPOOTPHULLATESIbBHOCTDH

3 JJIeKTPOOTpULIATENBHOCTD. CTeNeHb
OKHCJIEHUS U BaJIEHTHOCTb XMMUYECKUX
3JIeMeHTOB

CTeneHb OKUCJIEHUs

4 KoBaneHTHast XUMHUYecKasi CBSA3b.
XapaKTepUCTHKH KOBaJEHTHOM CBSA3U
(mosIsipHOCTB U 3Heprus cBsi3u). UoHHas CBA3b.
MeTasinyeckas cBsi3b. BogopoHas cBs3b.
BeliecTBa MOJIEKY/IIPHOTO U
HEMOJIEKYJISIPHOTO CTpOoeHus. Tun
KPHUCTAJUINYeCKOH pelIéTKU. 3aBUCHUMOCTD
CBOMCTB BEILECTB OT X COCTAaBa U CTPOEHHUs

XuMuyeckasi CBsi3b

XapaKTepHme XUMUUYECKHE CBOKMCTBA
HeOpraHU4eCKHX BelleCTB:

— IIPOCTBIX BEECTB — METAJIJIOB
— IIPOCTHIX BELECTB — HEMeTaJIJIOB

— OKCH/IOB: OCHOBHBbIX, aMGOTEPHBIX,
KHUCJIOTHBIX;

— OCHOBaHHH U aMpOTEPHBIX I'M/IPOKCUIOB;
- KUCJIOT;

- CoJIeli: CpeJJHUX, KUCJIbIX, OCHOBHBIX;
KOMIIJIEKCHBIX

Yrnepop, xeneso

10

B3auMocBs3b HeOpraHu4eCKHuXx BellecTB

docop

11

Knaccncl)mcauuﬂ OpraHUY€eCKUX BEIECTB.
HomeHKnaTypa OpraHHU4YeCcKHUx BellecTB

HasBaHue-ksacc

5 Knaccncl)mcauuﬁ HeOpraHUYeCKUX BELECTB.
HomeHKnaTypa HeOpraHUY€EeCKUX BELIECTB

T'UAPOKCHUBI U OKCHJBI

12

Teopusi CTPOEHUSI OPraHUYECKHX COeANHEHU:
roMoJIOrHsl U u3oMepusl. B3auMHoe BMsiHUe
aToOMOB B MoJleKyJiax. TUIIbI CBsI3el B
MoJIeKyJlaX OpraHU4eCKHX BelleCTB.
I'u6puan3anms aTOMHBIX Op6UTaIel yraeposa.
Papgukan. @yHKIMOHaNBHAA Ipynna.

T'omosoru

6 XapakTepHble XMMHYeCKHe CBOMCTBaA MPOCTBIX
BeI[eCTB — MeTaJlJIOB: 1IeJIOYHBIX,
1€710YHO3€eMeJIbHbIX, MarHus, allOMUHUS;
HepeXoAHbIX META/IOB: Me/IH, LIUHKA, XpOMa,
xeJiesa.

XapakTepHble XMMHUYeCKHe CBOMCTBA NPOCTBIX
BeIl[eCTB — HEMeTaJJIOB: BOJIOPO/Ia, Fa/IOT€HOB,
KHCJI0POJA, cephl, a30Ta, pocdopa, yriepoaa,
KpeMHHusl.

XapakTepHble XMMHYeCKHe CBOMCTBa OKCH/OB:
OCHOBHBIX, aMpOTePHBIX, KHCJOTHBIX

Okcubl

13

XapakTepHble XMMUUYeCKHe CBOMcTBa
YT/1eBOAOPOJ0B. OCHOBHBIE CIIOCOGEI
HoJIy4eHus yIieBoj0po/ioB. MOHHBIN 1
paivKalbHble MEXaHU3MBbI PeaKIUi B
OpraHU4ecKoi XMMUH

l'asoreHMpoBaHUe U
ruipatanus

7 XapaKTepHble XMMUYeCKHe CBOHCTBA
OCHOBaHHH ¥ aMpOTEPHBIX I'H/IPOKCU/IOB.
XapakTepHble XUMHUYECKHe CBOHCTBA KU C/IOT.

XapakTepHble XUMHU4YECKHe CBOCTBA coJteit:
CPeAHUX, KU C/BIX, 0CHOBHBIX; KOMIIJIEKCHBIX.
JJIEKTPONUTHYECKAS JUCCOLHALUS
3JIEKTPOJIMTOB B BOAHBIX pacTBOpax. CUJIbHbIE
U cs1a6ble 3JIEKTPOJIMThL. Peakiuu HOHHOTO
o6MeHa

LiOH

14

XapakTepHble XHMHYECKHeE CBOHCTBA
npe/ie/ibHbIX 0JHOATOMHBIX 1 MHOIOQTOMHBIX
cnupToB, GeHosla. XapaKTepHble XUMUYeCcKHe
CBOMCTBA a/IbJIETU/I0B, Npe/ie/IbHbIX
KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3pHUPOB.
OCHOBHbIE CIIOCOGBI OJIYYEeHHU s
KHCJIOPOCOZieprKalX OPraHUYeCKUX
coelUHEHU N

I'uppupoBaHue

15

XapaKTeprIe XUMHYECKHE CBOMCTBA
a30TCoJepKALNUX OPraHUYECKUX COeIUHEHUH:
AMHWHOB M aMHUHOKHCJIOT.

BakHelimue croco6bl NoJy4eHUs1 aMMHOB U
AMUHOKHUCJIOT. BUosioruyecky BaXkHble
BeleCTBaA: XXUPBhI, yIJIEBOAbI, 6esIKu

Cpesia pacTBOpOB BelleCTB

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3agaHuit: vk.com/chem4you

16

XapaKTeprIe XUMHYECKHe CBOMCTBA
yrieBoJ0po/i0B: aJIKAHOB, HAK/I0AJIKAHOB,
AJIKEHOB, JUEHOB, AJIKKHOB, apOMAaTU4Y€CKHUX
yriieBoJ0poaoB. OCHOBHbIE CIOCOOBI
MOJIy4YeHU A yI1eBO40pPOL0B.

ApeHbI, AJIKAUHBI, aJIKaHbI

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you
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F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

17 XapaKTepHble XUMHUYeCKHe CBOHCTBA I'upponus 31 JnekTposrTHYecKas Jucconuanus. CuabHble v | Cosn B 2
npeJie/ibHbIX 0JHOATOMHBIX 1 MHOI'OQTOMHBIX cJ1abble 3JIEKTPOJIUThIL. Peakluu HOHHOTO
cnupTOoB, GEHOJIa, AJIbJETH/I0B, KAPGOHOBBIX o6MeHa.
KHCJIOT, CJIOKHBIX 3pUpoB. BaxkHelne
CIIOCOBbI IOy HeHHS KHCIOPOACOACPKALIAX 32 Peakuuu, noaTBepxAaoLiMe B3aMMOCBA3b TanoreHsl B 4
OPTAHHYECKHX COSNUHEHHH pa3/InYHbIX KJI1aCCOB HEOPraHUYeCKUX BelleCTB
18 B3aHMOCBS3b YIJIEBOJOPOIOE, Kap6oHOBbIE KHCAOTHI 33 Peaknuu, l'lO,ELTBep)KLlalOIJ.Uile B3aMMOCBSI3b CxHy - CxHyOz - CxHyNz B 5
KHCJIOPOCOZlePrKaLMX U a30TCOAEPKALIUX OPTaHMHECKIX COCAMHEHNH
OpraHUYeCcKUX COeJUHEHUI 34 PacuyéTnl ¢ ucnosib30BaHUEM MOHSATUH JJIeKTpPOJIN3, AaTOMUCTHK], | B 4
19 Knaccudukanus XMMHYeCKUX peaKLUi B Peakuuu npucoeHeHUsA «pacTBOPHMOCTEY, «MaCcoBast J0JIs1 BEIECTBA B | THII COIM
HeOpraHUYecKod U OpraHuYecKod XUMUH PACTBOPE.
PacuéTsl Macchl (06bEMa, KOJIMYECTBA
20 CKOpOCTb peaKLUy, eé 3aBUCUMOCTb OT Heopranuyeckas BelecTBa) PO/YKTOB PeaKLH, eC/IU 04HO U3
pas3nnyHbIX GaKTOPOB XUMHYecKasi peaKius BELeCTB jaHO B U36bITKe (MMeeT npuMech).
21 Peakiuu okuc/IMTEIbHO-BOCCTAHOBUTE/IbHbIE Ha6opsl cTeneneit PacuéTel Macchl (06'b€Ma, KOJTMYECTBa
OKHUCJIEHUSs BelllecTBa) MPOAYKTa PeaKLUH, eCIU OZHO U3
- BeLIeCTB JJaHO B BU/IE PacTBopa C
22 3JIeKTp(1}Il/l3 pacrniaBoB ¥ pacTBoOpoB (coJiei, ITpoAyKTHI Ha 3JIeKTPOJax ONPeAeEHHOI MacCoBO# Aol
mesto4et, Kncsor) PacTBOPEHHOr0 BellecTBa
23 'uaposus coseit. Cpesia BOAHBIX PaCTBOPOB: Cpe/sia pacTBOpOB cosieit PacuéTbl MacCOBOM UJIK 06'bEMHOM 10U
KHCJ/Iasi, HeNTpasibHas, lesl04Hast BbIXO/la MPOJIYKTa peaKlUU OT TeOPEeTHYECKH
24 OGpaTuMble U HeoGpaTUMble XUMUYECKHE JlaBsieHre U 4 peakLUu BO3MOMKHOTO.
peakuuu. XMMHUueckoe paBHoOBecHe. CMelleHHe Pac4yéTbl MaccoBoO# JJ0JIM (Macchl) XUMHYECKOTO
paBHOBeCHs NOJ, AeHCTBUEM Pa3/IMUHbIX coelMHeHMs B CMeCH
$axropos 35 YcTaHOBJIEHH e MOJIEKYIAPHOM M CTPYKTYpHOH | [asorennpousBojHoe YB, B 3
25 KavecTBeHHbIe peaKl|uy Ha HeOpraHUYecKrue OpraHudeckue dopmysbl BewecTsa Ha NpoLeHTbI
BelllecTBa U MOHBL. KauecTBeHHbIe peaKIu KaueCTBEHHbIe peaKLuu HUToro: 58
OpraHUYecKUX COeAMHEHU I
26 [TIpaBus1a paboThI B JaGOPAaTOPHH. IIprMeHeHHe OpraHUKHU
JlaGopaTopHasi mocy/ja U 060py/i0BaHuUe.
[IpaBus1a 6€30MaCHOCTH IIPU paboTe C eAKUMH,
rOPIOYUMHU M TOKCUYHBIMH BellleCTBaMH,
CpeJiCTBaMH ObITOBOH XHMUH.
MeTozbl pas/jiesieHusi cMeceil U OYUCTKU
BewlecTB. [loHsITHE 0 MeTa//Iypruu: obuue
CIOCOGHI NIOJIyYeHHUs1 MeTaL10B. 061ue
Hay4YHble MPUHLUIIBI XUMHUYEeCKOTO
NPOU3BO/ACTBA. XUMUYECKOe 3arpsi3HeHne
OKpY’Kaloll|el cpeJibl U ero MocJeACTBUS.
[IpupoiHbIe UCTOUHUKH YTJIEBOJJOPO/0B, UX
nepepaboTKa. BbicokoMoJIeKyIsipHble
coeuHeHMs. Peakluu noauMepusanum u
NOJMKOHAEH cauuH. [Tonumepsl. [lracTMaccsl,
BOJIOKHA, Kay4yKH
27 PacuyéTel c UCrI0Ib30BAHUEM NOHATHSA CivBaHUe pacTBOPOB
«MaccoBasi [10J1s1 Bell|eCTBA B pacTBOpe»
28 Pac4yéTbl 06bEMHBIX OTHOILEHH ra30B NpU Kk/x
XMMHUYeCKUX peakuuax. PacdéTsl no
TepMOXHMHUYECKUM YPAaBHEHUSIM
29 PacuyéTbl Macchl BelliecTBa MK 06'béMa ra3oB CJ10’KHO€ BeleCTBO +
10 U3BECTHOMY KOJIMUECTBY BellleCTBa, Macce KHUCJIOPOJ,
WK 06'BEMY OJJHOT'O U3 yYACTBYIOLIUX B
peaKLHH BelecTB.
30 PeakuMu OKHUCIUTENBHO-BOCCTAHOBUTEJIbHbIE Fe, S, Cl

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3agaHuit: vk.com/chem4you



F'otoBuMca k EI'D mo xumuu ¢ Ekatepunoit Jlanyk u An/ijpeeM CTeneHUHbBIM

TpeHupoBoyHbIH BapuaHT Ne12 (2021)

Jlns BeINOJIHEHUS 3aaHui 1-3 Ucno/ib3yHTe caeAyIomui psf XMMUYeCKUX 371eMeHTOB. OTBeTOM
B 33/laHUAX 1-3 sBJIAETCS NOC/IEeL0BATENbHOCTb UD, 0] KOTOPbIMU YKa3aHbl XUMUYECKHE
3JIeMEHTH] B AAHHOM PAAY.

1)Se 2)Ar 3)Cr 4)Br 5)S
[1] OnpeseuTe, aTOMBI KAKUX U3 YKa3aHHBIX B sy 3J1IEMEHTOB B 0CHOBHOM COCTOSIHUH

cofepiKaT OAUHAKOBOE YUCJIO p-3JIEKTPOHOB. 3anuiuTe B [10J1e OTBETA HOMepa BbIﬁpaHHbIX
3JIEMEHTOB.

L

[2] U3 yka3aHHBIX B psiJly XAMUYECKUX 31eMEHTOB BbIOEPUTE TPU 3JIEMEHTA, KOTOpbIe B

[leproMuecKoit cucTeMe XUMHUYECKUX 3j1eMeHTOB /J[.U. MeH/ie/ieeBa HaX0AATCS B OJJHOM TEPHO/E.

Pacnosioxure BbleaHHbIe 3JIEMEHTHI B IOPAAKEe YMEHbIIEHHA UX 3JIEKTPOOTPHULLATEJIbHOCTH.
3anuiuTe B 10Jie OTBETA HOMepa Bbl6paHHbIX 3JIEMEHTOB B Hy)KHOﬁ Iocse0BaTEeJIbHOCTH.

LT ]

[3] U3 uncna ykasaHHBIX B psi/ly 371eMEHTOB BbIGepHTE /IBA 3JIEMEHTA, KOTOPhle He MPOABJAIOT
OoTpULaTe/bHbIe CTeIeHH OKUC/IEeHHSI.

T

[4] Y13 npe/i0KeHHOTO NEepeyHsl BLIGEpUTE /1B COEAMHEHMS], B KOTOPBIX IPUCYTCTBYET KaK
HWOHHAadA, TaK U KOBaJIECHTHAA HENoJiApHad XUMHU4YeCKasd CBA3b.

1) H202

2) NH4Cl

3) CuCl,

4) BaO:

5) NazC204

LT

[5] YcTaHOBHTE COOTBETCTBHE MEX/y HA3BaHHEM BelleCTBa U KJ1acCOM /TPYIIOHN K
KOTOpOMY(-0¥) OHO OTHOCUTCS: K KOXK/J0H NO3UIMH, 0003HaYe€HHOH 6YKBOMH, Noi6epuTe
COOTBETCTBYIOLIYIO MO3ULKI0 U3 BTOPOTO CTOJI61A, 0603HAYEHHYI0 HU(PO.

A) yrnexkucnbliii ra3 1) Hecosie06pasy oI OKCUA
B) rugpokcug docdopa (I11) 2) KkucjaoTa
B) okcup azora (I) 3) KMCJIOTHBIN OKCUJ,

4) ambOoTEpPHBIN TUAPOKCHU]

Bosibliie 3a/jaHuit U pa36ophl:
O6cyx/ieHe 3a/laHUi:

F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

[6] U3 npeasioxeHHOT0 IEpevHs BLIGEPHUTE [[BE OCYIIECTBUMbIE PEAKIIUH C y4ACTHEM OKCHOB.
1) SiOz + H20 -
2) CO, + Mg —
3) Al(OH)3 + SO, —
4) NO2 + KOH -
5) A1203 + Hzo i

LT

[7] B oaHOI U3 1ByX NPOGHPOK C TUAPOKCHU/IOM JIMTHS AOGABUIM PACTBOP COJIU X, HEMHOTO
HarpeJid 4 HabJIl0ja/I Bbl/leJIeHHe ra3a ¢ pe3KUM 3anaxoM. Ko BTopoii npo6upke 106aBuIn
pacTBop coJsiv Y 1 HaBGJII0AANIN PeaKI 0, KOTOPasi OMMChIBAETCS COKPAIleHHbIM HOHHBIM
ypaBuenueM Lit + F~ = LiF. U3 npeanoxeHHOro epedyHs BoibepuTe BemecTsa X u Y, KOTOpbIe
MOTYT BCTYNATh B ONMCAHHbIE PEAKIUH.

1) N32503

2) HF

3) NH4Cl

4) CuF,

5) NaF

X Y

[8] YcraHoBuTE cOOTBETCTBHE MENKAY GOPMYJIOH BEIECTBA ¥ PeareHTaMH, C Ka¥K/IbIM U3 KOTOPBIX
3TO BELeCTBO MOXKET B3aMMO/IEHCTBOBATh: K KaXK/I0H M03UIMH, 0603HAaYeHHOU OYKBOH,
noAGepuTe COOTBETCTBYIOLIYIO MO3UIHI0, 0603HAUYEHHY0 LIUPPOH.

A) Si0; 1) Clz (p-p), NaOH, Ca0

B) SO, 2) H0, Ca(OH)2, NaCl

B) HBr 3) HF, MgO, NaOH

T) ZnS04 4) KOH, BaClz, NHs pp
5)KI, FeO, S

[9] YcTaHOBHTE COOTBETCTBUE MEXAY pearipyrIMMH BellleCTBaMHU 1 MPOAYKTAMU UX
B3aMMOJAENCTBUS: K KOXK/0H M03ULMH, 0603HaYeHHO 6YKBOH, 10A6€PUTE COOTBETCTBYIOLLYIO
MO3ULMI0, 0603HAYEHHY0 U POH.

t
A) FeO +CO > 1) Fe(OH)s + NaCl + CO,
t
B) FeC03 - 2) Fez(C03)3 + NaCl
B) FeClz + Na2CO3 (p-py = 3) Fe + CO2
F) FeClz + N32C03 p 4—) FeO + COZ

5) FeCO3 + NaCl
6) Fe304 + CO2

Bosibliie 3a/jaHui U pa36ophl:
O6cyx/ieHe 3a/laHU:



F'otoBuMca k EI'D mo xumuu ¢ Ekatepunoit Jlanyk u An/ijpeeM CTeneHUHbBIM

[10] 3apaHa caepyromas cxeMa nIpeBpalleHHi BellecTB:

Y
X - Ba(OH); > BaCl.

OmnpegesinTe, KaKKMe U3 yKa3aHHBIX BEIECTB SBJISIOTCS BewiecTBaMu X U Y.
1) KOH
2) BaS04
3) BasP2
4) PCls
5) AgCl

X Y

[11] YcTaHOBHTE COOTBETCTBHE MEX/y Ha3BaHHEM BeLleCTBA U KJIAcCoM (rpynnoi), K KOTOpoMy
OHO OTHOCHUTCH: K KOXK/I0H M03MLMK, 0003HAaYeHHOH 6YKBOH, N016eprTe COOTBETCTBYIOLLYIO
MO3ULMI0, 0603HAYEHHY0 U POH.

A) beHunananuH 1) cnoxHbIN 3dUp
B) aHWIMH 2) apoMaTHYeCKUH aMUH
B) TpuHUTpOTIMLIEPHH 3) aMHHOKHCIOTA

4) HUTpOA/IKaH

[12] U3 npeasioxkeHHOTO IEPeYHsI BEIGEPUTE [[Ba BELIECTBA, KOTOPbIE SIBJISIOTCS TOMOJIOTAMH 110
OTHOILEHUIO IPYT K APYTY.

1) ayetusien

2) nponujeH

3) BUHUJIALIETUJIEH

4) IMBUHUI

5) 6yTeH-1

LT

[13] U3 npeasioxkeHHOTO epevHsl BLIGEPUTE [{Ba BELECTBA, KOTOPbIe BCTYNAIOT B PEAKLHI0
raJloreHUPOBaHMs1, HO He BCTYNAIOT B PeaKLUIO0 THApPaTaLHH.

1) 6yTun-2

2) 6ytaH

3) LUKJIOTeKCeH

4) 6ensosn

5) nenTeH-1

LT

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru/tasks
O6cyxaenue 3agaHuit: vk.com/chem4you
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[14] U3 npeasioxkeHHOTO EpevHsI BEIGEPUTE [[Ba BEIIECTBA, KOTOPbIE BCTYMNAIOT C BOJOPOAOM B
peaxI1io MPUCOeUHEHHSI.

1) ataHost

2) IMMEeTUJIOBBIN 3dUp

3) deHon

4) 3TUJIEHTJIMKOJIb

5) nponaHoH

LT

[15] U3 npeasioxkeHHOTrO NepevyHs BbIGEpPHTE JiBa BelleCTBa, PACTBOPbI KOTOPLIX MMEIOT
HEUTPAJIbHYIO WX IPAKTHYECKH HEUTPAIbHYIO Cpeay.

1) riiroko3a

2) MeTUJIaMUH

3) 2-aMUHONIPONAHOBAs KUCJI0TA

4) rIMLMHAT HATPUS

5) AU3TUIAMUH

T

[16] YcTaHOBHUTE COOTBETCTBHE MEX/AY CXEMOU peaKIMy U peareHTOM UJIM KaTaJu3aTopoM X,
KOTOPbIA HEOOXOUM /ISl ee OCYIILeCTBJIEHUS: K KaXX/J0H 03U LMY, 0603HaYeHHON GYKBOH,
nosi6epuTe COOTBETCTBYIOILYIO MMO3UIIMI0, 0003HAYEHHYI0 LU POH.

A) CH=CH E) BUHHUJIXJIOPUJ 1) Na
B) CH3(CH2)2CH3§> METUJIIPONAH 2) AlCl3
B) CsHsCl + CH3Cl E) TOJIYOJ1 3) CHsCl
y)] CH3CECNa}> MPOTHH 4) Cl;
5) HC1
6) Caaxr)

[17] YcTaHoBUTE COOTBETCTBHE MEXK/Y BEIECTBAMHU U TPOAYKTAMH, KOTOPble 06pa3yrTCs IPU
TH/POJIN3e 3TUX COeAMHEHUH B NPUCYTCTBUU U30bITKA TMAPOKCH/A HATPHUSA: K KaX/J0H NO3ULIUH,
0603HaYeHHOW 6YKBO, 10/10epHUTe COOTBETCTBYIOLLYIO MO3ULHI0, 0603HAYEHHY0 U POH.

A) sTunanerart 1) ¢penon u anerat HaTpUs

B) pennnaunerart 2) 3TaHOJI ¥ IPONMOHAT HATPUS

B) sTunnponuoHat 3) npomaHoJ U aleTaT HaTpHs

I') nponuianerar 4) beHONAT HATPHUA U aLETaT HATPUS

5) aTaHOJI ¥ aLeTaT HATPHUs
6) MeTaHOJI ¥ ITU/IAT HATPHs

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you
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[18] 3apaHa caepyromas cxeMa nIpeBpalleHHi BellecTB:
+ Clz,Pypacu. _ + NaOH (BoaH.,1u36.)
X Y

HpOl’laHOBaﬂ KHcJ0Ta

Onpe,qumTe, KaKue U3 yKaBaHHbIX BeleCTB ABJIAKTCA BellleCTBaAaMU XnY.
1) CH.Cl-CH,~COOH
2) CHs-CHCI-COOH
3) CH,=CH-COONa
4) CH5-CH(OH)-COONa
5) CHs-CH(OH)-COOH

X Y

[19] U3 npeaJsioxkeHHOr0 peaKkLuii BbIGepUTe BCe peaKL MU NPHUCOeJUHEHHUS:
1) HuTpOBaHUe GeH30J1a
2) ruApUpOBaHUeE alleTUIeHA
3) ruApOXJIOpPUPOBAHUE ITHHA
4) ruapaTtanys nporneHa
5) xJ10pupoBaHUe 3TaHA

[20] W3 npeaJsioxkeHHOTO NepeyHsl peakui BbioepuTe Bce GaKTOPhl, KOTOPbIE MO3BOJIAT
MIOHHU3UTb CKOPOCTDb FUAPOJIM3a Kap6u/ja aJIOMUHUS:

1) ucnoJsib30BaHue GoJiee KPYNHbIX KyCOYKOB Kap6uja

2) MOHMXXEHHe TeMIIepPaTyPhbI

3) BBeieHUe HHANUKATOPA

4) moBBILIEHHUE AABJIEHUS

5) u3MesibueHUe Kapouaa

[21] YcTaHOBUTE COOTBETCTBHE MEXK/AY 3IEMEHTOM 1 HAG0POM XapaKTEPHBIX [Isl HETO CTeNeHe
OKHCJIEHUSI: K KaX/[0¥ [O03UIMH, 0603HaYeHHO!N GYKBOMH, 10A6GEPUTE COOTBETCTBYIOLLYIO MTO3ULUIO,
0603HaYeHHY0 LU POH.

A) Fe 1)-1,0
B) F 2)0,+2,+6
B)S 3)0,+2,+3,+6
4)-1,0,+1,+3,+5,+7
5)-2,0,+4, +6
A b B

Bosibliie 3a/jaHuit U pa36ophl:
O6cyx/ieHe 3a/laHUi:

F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

[22] YcTanoBuTE cOOTBETCTBHE MeXKAY GOPMYJION COTU U TPOAYKTAMH 3JIEKTPOJIM32 BOAHOTO
pacTBOpa 3TOH COJIM, KOTOPbIE BbIAEIUIMCh HA MHEPTHBIX 3JIEKTPOJax: K KaXKJ0H MO3ULUH,
0603HaYeHHOW 6YKBO, 10/10epHTe COOTBETCTBYIOLLYIO MO3ULHI0, 0603HAYEHHY0 U POH.

A) CuBr; 1) BojOpOA, KUCIOPOJ,
B) NaF 2) MeTaJl1, KHUCJIOPOJ,
B) K2S03 3) BoJopo, rajioreH
I K.S 4) MeTaJL, raJloreH

5) Bozopo, cepa
6) MeTaJul, cepa

[23] YcTaHOBHTE COOTBETCTBHE MEX/AY Ha3BaHHWEM COJIH U CPeJIol ee BOAHOIO pacTBopa: K
KaXkJ,0¥ M03ULUH, 0603HaYeHHOH OYKBOH, Moi6epHUTe COOTBETCTBYIOLLYIO MIO3ULIMIO,
0603HaYeHHY0 LU POH.

A) ropus kanus 1) kucsas
B) cysbdaT nuHKa 2) HelTpasbHast
B) nepxusiopaT HaTpus 3) wesoyHas

I') aueraT 6apus

A b B r

[24] YcTaHOBUTE COOTBETCTBHE MeX/y YPaBHEHHEM XUMHUYECKOH peaKIMH 1 HalpaBJeHHeM
CMellleHUs] XMMUYeCKOT0 PaBHOBECHS NIPY YBeJIMYEHHUH JaBJIEHUsS B CUCTEME: K KXKA0H MO3UIHH,
0603HaYeHHOW 6YKBO, 10/10epHUTe COOTBETCTBYIOLLYIO MO3ULMI0, 0603HAYEHHY0 U POH.

A) CaCO3 (rs) 2 Ca0 (rs) + CO2 (1) 1) B CTOpOHY NPSAMOY peaKkIuu

B) 2S02 (r)+ Oz r) 2 2S03 (1) 2) B CTOPOHY 06paTHOH peakLuu

B) 4HCl (ry + Oz (r) 2 2Cla ) + 2H20 vy  3) He NPOUCXOAUT CMelleHHUs] pABHOBECHS

I') CoHe (ry @ CoHa ) + Hz ()

A b B r

[25] YcTaHOBUTE COOTBETCTBHE MEX/Y PearupyoLiMMy BellleCTBaMH U IPU3HAKOM peaKIUH,
KOTOPbIY Ha6GJII0AAeTCs IPY UX B3aUMOJEHCTBUU: K KOXKA0H 03ULMHU, 0603HaYeHHOH GYKBOH,
noi6epUTe COOTBETCTBYIOILYIO MO3UIMI0, 0003HAUYEHHYI0 LU POM.

A) aHuIUH U Br; (pp) 1) BUAMMbIe IPU3HAKU PeaKL UK OTCYTCTBYIOT

B) ataHasnb u KMnO, (H+) 2) BbljlesieHUe ra3a

B) kap6onaT HaTpust © HCOOH 3) BhINajieHUE XKEJITOr0 0CaZKa

I') nogua metunaMmoHnus U AgNO3 4) BrimaZieHue 6es1oro ocaZika v o6eclBeYMBaHue
pacTBopa

5) obecuBeurMBaHHe MaJIMHOBOI'O pacTBOpa
6) OKpalMBaHKe pacTBoOpa

Bosibliie 3a/jaHui U pa36ophl:
O6cyx/ieHe 3a/laHU:



F'otoBuMca k EI'D mo xumuu ¢ Ekatepunoit Jlanyk u An/ijpeeM CTeneHUHbBIM F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

[26] YcTaHOBUTE COOTBETCTBHE MEX/Y BelleCTBOM U 06JIACThIO €ro NPaKTHYeCKOTo NPUMeHeHHUs: [33] HanuiuuTe ypaBHEHUs peaKLHi, C TOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTD CJIe/lyioline
K KaX<I0¥ N03ULMH, 0603HAaYeHHOH GYKBOH, 00epUTe COOTBETCTBYIOLLYIO MO3ULUIO, NpeBpallLeHHUs:
0603HaYeHHY0 LU POH.
yio uudp Na O,, kaT. nponaHon-2

A) Tredsion 1) ra3oBasi cBapKa MeTaJlJIOB aTUnamuH aTaHon X, X, CH,COOH T* X,

B) aneroH 2) B KauecTBe aHTUIPUTapHOTo MOKPBITHSA ame

B) anernien 3) pacrBopuTeb [Ipy Han¥caHUM yPaBHEHUH peaKLMi UCNOJIb3yHTe CTPYKTypHbIe GOPMYJIbl OPraHUYeCKUX

4) ocHOBA /11 UCKYCCTBEHHBIX BOJIOKOH BEIECTB.
A b B

[34] 186,25 r 16%-ro pacTBOpa X10pH/a KaIHs HOABEPIJIU 3IeKTPOINU3Y (C UHEPTHBIMU
asiekTpozamu). [Iponecc npeKkpaTH/IM, KOorja Ha KaTo/ie Belaeaunoch 13,44 i (npu H. y.) rasa.
Yepes ocTaBLIHICS pacTBOP MPOIYCTUIN CEPOBOLOPOJ, IPH 3TOM B KOHEUHOM pacTBope o6lee
YHCJIO AaTOMOB KaJlusl U cepbl OKa3asoch paBHbIM 3,311 - 1023, BeryucauTe MaccoBble A0JU

[27] Cmewanu 200 r 15%-ro pactBopa cosixt 1 140 r 7%-ro pacTBopa 3TOM e coJiu. Beruuciaure

MaccCy BOAbl B II0JIy4€HHOM pacTBOpe (B I‘). OTBeT 3aNMUILINUTE C TOYHOCTHIO A0 OeCATBIX.
BeLIECTB B KOHEYHOM pacTBOpe.

[35] Bemectso X, conepxainee 38,4% yrseposa 1 56,8% xJiopa o Macce, o6pasyeTcs npu
npucoeArHeHUH 1 MoJib xJ10pa K yriaeBogopozy Y. [Ipo yrieBosopos Y U3BECTHO, UTO OH
pearupyeT c aMMHaYHbIM PaCTBOPOM OKCHAA cepebpa. Ha ocHOBaHWM JaHHBIX B 3a/a4e:

[28] B pe3ysnbTaTe peakLiiii, TepMOXUMHUYECKOE YPaBHEHHE KOTOPOIL:
4FeS; + 110, = 2Fe;03 + 850, + 3420 k/lx
06pa3oBasock 8,96 s1 cepHUCTOTO ra3a (H. y.). BeluMc/IMTeE KOJMYECTBO BbIeIUBLIEHCS IPH 3TOM

1. llpoBeauTe HEOGXOAMMbIE BBIYUCIEHHUs (YKa3bIBalTe eAMHHUIIbI U3MEPEHHs HCKOMBIX
Tema0ThI (B k/k). OTBET 3anHUIIKTE B BUJE L[€JIOTO YUCIA. poBe., A (v JIUHULL p

bU3HMYeCKUX BeJIMYUH) U YCTAHOBUTE MOJIEKYJISIPHYI0 GOPMYJ1y HEM3BECTHOTO BellecTBa X;

2. CocTaBbTe BO3MOXHYIO CTPYKTYPHYI0 GopMysiy BeliecTBa X, KOTOpasi 0JHO3HAYHO

[29] Ipu B3auMojeliCTBUYM Kap6ua aJlOMUHHUS C KUCJI0POOM 6bL10 nmosydeHo 0,51 Kr okcuza OTpaXKaeT IIOPAAOK CBA3H aTOMOB B €ro MOJIEKY/JIE;
aJIOMUHUA. BbruucauTe 06beM KUCJI0poAa (B IMTPax, IPH H.y.), KOTOPbIN BCTYIMJI B peaKLHIo. 3. HanuummTe ypaBHeHHe peaKLiH M0JIy4eHUs BelllecTBa X U3 yrieBojopo/a Y, UCIoJIb3ys
OTBeT 3aNMHULIKTE B BUJE 11€JI0T0 YHCIIA. CTPYKTYpHY!0 GOPMYy.JIy BellecTBa.

Jlnsa BeinosiHeHUs 3aAaHuit 30, 31 ucnosb3yiTe CaeAyIOIUHI NepeyeHb BeLleCTB:
CEPHUCTBIH ra3, TMJPOKCUJ] HATPUs, XJI0p, cy/ibdat xesie3a (I1I), kap6oHaT Kanbuusi, TOPUA
Kasus. JomyCTHMO UCI0J/Ib30BAaHUE BOJAHBIX PACTBOPOB.

[30] U3 npeasioxkeHHOTO epevHsl BLIGEPUTE BELLeCTBA, MEXAY KOTOPBIMU IPOTEKAET
OKHUCJINTEIbHO-BOCCTAHOBUTE/IbHAsA peakiys. B xo/ie 3TOH peakuuy LBET U3MEHsEeTCs LIBET
pacTBOpa U He HabJII0/IaeTCs BbIaZieHre 0cajiKa. 3aHUIIKTe YPaBHEHHE PeaKIUH C y4aCTHEM
BbIGpAHHBIX BellecTB. COCTaBbTe 3JIEKTPOHHBIN 6aJIaHC, YKAOXKUTE OKUCIUTEIb U BOCCTAHOBHUTEIb.

[31] U3 npeasioxkeHHOTrO epevHsI BEIeCTB BEIGEPUTE JIBE COJIH, MeX/y KOTOPBIMHU IPOTEKaeT
peax1iisi HOHHOro 06MeHa. 3aNUIIKUTe MOJIeKYJ/IIPHOE, T0JIHOe U COKPallléHHOe HOHHOE YPaBHEeHHs
peaxI11 C UCN0JIb30BaHHEeM BblOPaHHbBIX BEIeCTB.

[32] TBepAbIii XI0pUA aIOMUHHUS HarpeJiy ¢ KasveM. Ha nosiydeHHylo Cyxyio coJib
MoJeHCTBOBAIM KOHIIEHTPUPOBAHHON CepHOM KUCJI0TOM. O6pa3oBaBLIMICS ra3 NPONyCTHIN
4yepe3 pacTBOp 6uxpomara HaTpus. [[0JIy9eHHBII XKeITO-3eJIeHbIH ras, B3SThli B U30BITKE,
IpopearupoBaJ ¢ paCTBOPOM HOZOBOJOPOAA, IPU 3TOM 06pa3oBasoch JiBe KUCI0Thl. CocTaBbTe
ypaBHEHUs YeThIpPeX OMMCAHHBIX PeaKLUH.

Bosibliie 3a/jaHuit U pa36ophl: Bosibliie 3a/jaHui U pa36ophl:
O6cyx/ieHe 3a/laHUi: O6cyx/ieHe 3a/laHU:



l'otoBuMcsa k EI'D no xumuu ¢ EkatepuHoit /lanyk u AuipeeM CTeneHUHbBIM

OTBeTHbI
[1] [2] [3] [4] [5] [6] [7] [8] 91 [10]
23 413 23 45 321 24 35 3114 3415 34
[11] [12] [13] [14] [15] [16] [17] [18] [19] [20]
321 25 24 35 13 5215 5423 24 234 12
[21] [22] [23] [24] [25] [26] [27] [28] [29]
315 4115 3123 2112 4523 231 300,2 171 336
Ne 30
Fez(504)3 + S0z + 2H,0 = 2FeS04 + 2H,S04
S*t4 —2e=5%6 1
2Fe*3 +2&=2Fe*? ' 1
S0 (S*4) - BoccTaHoBUTENB, Fez(S04)3 (Fe™3) - okuciurens.
MakcumanwvHoltii 6arn: 2
Ne 31
Fe2(S04)3 + 6KF = 2FeF3 + 3K2S04
2Fe3* + 35042~ + 6K* + 6F- = 2FeF3 + 6K* + 35042~
Fe3+ + 3F- = FeF3
MakcumanwvHoltii 6arn: 2
Ne 32
1. AlCl; + 3K = Al + 3KCl
2. KCI + H2S04 (xonn) = KHSO4 + HCI
3. 14HCI + NaCr,07 = 2NaCl + 2CrCl; + 3Cl; + 7H,0
4. 3Cl; + HI + 3H,0 = HIO3 + 6HCl
MakcumanwvHolii 6arn: 4
Ne 33
1. CH;—CH;—NH, + HNO, CH;—CH;—OH + N, + H,0
2. CH;—CH;—OH + HCI CH;—CH;—Cl + H,0
3. 2CH;—CH;—Cl + 2Na — = CH;—CH;—CH;—CH, + 2NaCl
/O
2
4. 2 CH;—CH;—CH;—CH, + 50, 4CH;—CT | +2H0
5 CH*C//O + CH*C//O + H,0
P CH—Cl CHTE:—CH3 T oo, X

CH,

MakcumanwvHoltii 6arn: 5

Bouibliie 3afianuii 1 pa36opbl: stepenin.ru/tasks
06cyxaeHue 3aaHui: vk.com/chem4you

F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

Ne 34

1.

3anuiueM ypaBHeHHUs peakL Ui

(1) 2KCl + 2H,0 = 2KOH + H; + Cl,

(2) 2H,0=2H; + 0,

(3) 2KOH + H2S = KzS + 2H20

BbI4HMCIMM KOJIMYECTBA UCXO/JHbIX BELECTB

m(KCI) = mppa(KCl) - w(KCl) =186,25- 0,16 =29,8 r

n(KCl)=m: M =29,8:74,5 =0,4 Mmosb

n(H2)=V:Vy=13,44:22,4 = 0,6 Mmosb

BbI4KCIMM Macchl BeleCTB B KOHEYHOM pacTBOpe

n1(Hz) = 1/2n(KCl) = 0,2 Mosib < 0,6 MOJIb = LiIeJ1 3JIEKTPOJIU3 BOJbI
nz2(Hz2) =0,6 - 0,2 =0,4 moJsib

n(KOH) = n(KCl) = 0,4 mosb
n(K+S)=N:Ny=3,311-1023:6,02-1023 = 0,55 Mo/1b

n(K) = n(KOH) = 0,4 Mmosib

n(S) =0,55-0,4 = 0,15 mosib = n(H:S)

n(KOH) : n(H2S) = 0,4: 0,15 = 2,667 : 1 = KOH xBaTaerT /11 06pa3oBaHus CpesiHEN COTU
n(K:S) = n(H:S) = 0,15 mosb

m(K:S)=n-M=0,15-110=16,5T

Noer(KOH) = 0,4 - 0,3 = 0,1 MoJsib

m(KOH)=n-M=0,1-56=5,6r

BbI4KCJIMM MacCOBbI€ /1011 BEIIECTB

m(p-pa) = Mppa(KC1) - m(Cl2) - m1+2(Hz2) - m(02) + m(HaS)

m(p-pa) =186,25-0,2-71-0,6-2-0,2-32+0,15-34=169,55r
w(K2S) =16,5:169,55 - 100% =9,73%

w(KOH) =5,6:169,55-100% = 3,3%

Makcumanvhblii 6arn: 4

Ne 35

1.

dopmyna Bemectsa CHyCl,
w(H) =100-38,4-56,8=4,8%
cyrz = B0y iagi16=2:3:1
XPYRZ ST (3p s T A E IO LS
BemecTBo ¢ npocTeiieit popmynoit C,HzCl He MOAXOAUT MO yCJIOBUIO 3aAa4U
MounekynsipHast popmysna: CsHeCl2

1. CrpykrypHas popmysia
CH=C—CH;—CH,
Cl cCl
2. YpaBHeHUe peaKLiUH
HC=C—CH;—CH, + Cl, CH=C—CHy—CH,
Cl Cl
Maxkcumanvhwlil 6a11: 3
Bosibliie 3ajaHui U pa36ophl: stepenin.ru

O6c¢cyxaenue 3afganuit: vk.com/chem4you



