AATOPUTM PABOTbI HAA SAAAHUAMU BAOKA
«HEOPTAHUYECKAA XUMUA» EINB MO XUMUHA
(NeNe 5-10,32)



OBLUUE NOAXOADbI K OTBOPY COAEPXXAHUA KUM EI9 N0 XUMUU

YpoBeHb npepbaBaeHns yuebHoro matepnana B KUM cootHocutes ¢ TpeboBaHuammn K NOC
2004 r. (MHBapuaHTHOE AAPO copepxaHUa pencTtayrownx Ol no xumun).

BblaeAEHbI YETbIPE KPYMHbIX OAOKA:
brok 1 «TeopeTnyeckne OCHOBbI XUMUKN»,
bAoK 2 «HeopraHnyeckasa xumus»,
bAoK 3 «OpraHnyeckas XMuMmmusa»,

BAOK 4 «MeToabl NO3HAHUA B XUMUNU. XUMUSA U XXUSHDb».

[epBbl U YETBEPTLIM OAOKM MOAPA3AEAEHBbI B CBOK OYEepeAb Ha HECKOABKO COAEPXATEAbHbIX

AMHUMN.
B KaXaom M3 BAOKOB M COAEPXATEAbHbIX AMHUAX BbIAEAEHbI AIAEMEHTbI COAEPXAHUA Kypca

XUMHUMN.



CTPYKTYPA KUM EI9 2020 NOAA

KaXAbl BapUaHT 3K3aMeHALUMOHHOM paboTbl MOCTPOEH MO eAMHOMY MAaHY: pabota
COCTOMT U3 ABYX YacTeW, BKAtOUAIOLWMX B cebss 35 3apaHUM.

YACTb 1

29 3apaHuit ¢ KpaTKMM OTBETOM, M3 HUX
iEEmmm v' 21 3apaHure 6a30BOro ypOBHSA CAOXHOCTH
Jmt:,‘.':";.’.  yeoee—— CaopocT: peatm vran ¢ Botepa—.. ( NQ NQ 1 - 7 y 10 - 15 y 18 - 2 1, 2 6 - 2 9 ) ;

—————eas v 8 3aAaHWIM NOBbILEHHOIO YPOBHSA CAOXHOCTU
YRR TR LR (NeNe 8, 9, 16, 17, 22-25).
- 6 3aAaHMU BbICOKOIO YPOBHS CAOXHOCTH, C

Pa3BEPHYTbIM OTBETOM
(NeNe 30-3bH).




N3 NpeAarNOXXEHHOTO NepeYHsa Bbibepute ABa CBOMCTBA, KOTOPbIE
XapPaKTEPU3YIOT BELLECTBA C MOAEKYASIPHOW KPUCTAAAMUYECKON
PELLETKOMN.

) BbICOKAA 9AEKTPOMNPOBOAHOCTb B KPUCTAAAMYECKOM COCTOAHUM
) BbICOKaA TBEPAOCTb

3) BblICOKaa 3AEKTPONPOBOAHOCTb B pacrnAaBe

) BblCOKas AeTy4ecCTb

) HU3KadA Temneparypa NAaBAEHUA

3anuwute B NOAE OTBETa HOMepPa BblOpPaHHbIX CBOUCTB.
OTBeT:




BAOK 2. HEOPTAHUYECKAA XUMHUA

3apaHu . . | MoBbllWIeHH | BbICOK
[TpoBepAeMbIM AINEMEHT COAEPXKAHUA ba3oBbin - -

e bIW 714

5 Kaaccnoumkauma 1 HOMeHKAATypa HeopraHMYeCcKuUx BELLECTB 73/76

6 CBoMCTBa NPOCTbIX BELWECTB 1 OKCUAOB 65/63
CBoncTBa OCHOBaHUMN, aMPOTEPHbIX TMAPOKCUAOB, KUCAOT,

7 - 69/67
conen. INA

8 XUMUYECKNE CBOUCTBA HEOPraHMYECKMX BELLECTB 53/49

9 XUMHWYECKNE CBOUCTBA HEOPraHMYECKMX BELLECTB 48/47

10 B3anmocBA3b HEOPraHNMYeCcKUx BELLECTB 75/67

32 B3anmocBA3b HEOPraHMYECKUX BELLECTB 39/38




NMPUMEPbBI 3AAAHUU

YcTaHOBUTE COOTBETCTBUE MEXAY POPMYAON BELLECTBA U KAACCOM/TPYMNNON, K
KOTOPOMY(-O1) 3TO BELLECTBO NMPUHAANEXKMUT: K KaXXAOMU NO3ULUKN, 0OO3HAUYEHHOM
bykBOU, nopbepmTE COOTBETCTBYIOLLYHO NO3ULIUIO, 0O03HAUYEHHYIO LUPPON.

GOPMYANA BELLLECTBA KAACC/TPYTIMA

A) NH,HCO, 1) conm cpepHune

b) KF 2) OKCUAbI KUCAOTHbIE

B) NO 3) OKCUAbI HECOAEOOPA3yoLLME
4) COAU KUCAbIE

3anuunte B TabAULy BblbpaHHblE LMdPbI NOA COOTBETCTBYHOLLMMU ByKBaMMW.

OtBeT: |A |B | B

OueHuBaeTcsa B 1 6ann




NPUMEPbI 3AAAHUMU

AaHbl ABE NPOOBUPKK C PACTBOPOM XAOPUAE aAtOMUHUA. B 0AHY U3 HUX A0BaBUAK
PaCTBOP CUALHOIO IAEKTPOAMTA X, @ B APYryt0 — pacTBop craboro anekrpoauta Y.
B pe3yanbtaTte B KaXAOW M3 NpobUpok HabAaopann obpas3oBaHMe ocapka. U3
MPEANOXEHHOIo nepeyHsa Bblbepute BewectBa X 1 'Y, KOTOpble MOTyT BCTynaTb B
OMNUCaHHbIE pPeaKkLun.

AlCl,

1) ammuak X — pacmBop curbHozo anekmporuma (NaNOs AgNOs HI)
2) HUTPAaT HaTpud v y 5 NH
3) HUTPaT cepebpa pacmbop cra0oz2o arekmporuma (NH)
4) rupapokena xenesa(ll) Ocadok B kaxdoil npodupke
D) MOAOBOAOPOA

Fe(OH), - cnabblit IAEKTPOAUT Apyraa nocAeA0BaTEAbHOCTb
oTBeT 34 ' 31 43 13

% y4yaCTHMKOB 38,3 17,6 15,1 4,5




YCcTaHOBUTE COOTBETCTBUE MEXAY GPOPMYAOM BELLECTBA U peareHTamm,
C KaXAbIM M3 KOTOPbIX 3TO BELLECTBO MOXET B3aUMOAEWCTBOBATb: K
KaXXAOM NO3ULIUMK, 0603HaYEeHHOM ByKBOW, nopbepure
COOTBETCTBYHOLLYO NO3ULUIO, 0O03HAUYEHHYIO LUPPON.

®OPMYANA BELLLECTBA PEATEHTb

A)S 1) AgNO,, Na5PO,, Cl,

B) SO, 2) BaO, H,0, KOH

B) Zn(OH), 3) H,, Cl,, O,

) ZnBr, (p-p) 4) HBr, LiOH, CH,COOH (p-p)
5) H3PO, (p-p), BaCl,, CuO

XapaKTepHble CBOWUCTBA NPOCTbIX BELLECTB, OKCUMAOB (OCHOBHbIX, aM}OTEPHDIX,
KUCAOTHbIX), KUCAOT, OCHOBaAHUN M aMOTEPHbIX TMAPOKCUAOB, COAEN (CPEAHMX,
KUCAbIX, OCHOBHbIX KOMMNAEKCHbIX Ha MPUMeEpPE MMAPOKCOCOEAUHEHNH Al, Zn)



YCTAaHOBUTE COOTBETCTBME MEXAY WCXOAHbIMWU  BELLECTBAMM,
BCTYMAOLWNUMN B PEAKLUMIO, U MPOAYKTAMM ITOU PEAKLMU: K KAXKAOU
no3numn, obo3HaueHHOM OykBOoW, MNoAbepuUTeE COOTBETCTBYHOLLYHO
No3numto, 0603HAUYEHHYHO LUPPOMN.

NCXOAHDIE BELLIECTBA [MPOAYKTbI PEAKUNN
A) Mg n H,S0O, (koHL..) 1) MgSO, n H,0
b) MgO 1 H,SO, 2) Mg0O, SO, 1 H,0
B) S n H,SO, (koHL,.) 3) H,S n H,0
[)H,Sun 0O, (n36.) 4) SO, n H,0
5) MgS0,, H,S 1 H,0
6) SO5; 1 H,0

XapaKTepHble CBOWUCTBA NPOCTbIX BELLECTB, OKCUMAOB (OCHOBHbIX, aM®OTEPHbIX,
KUCAOTHbIX), KUCAOT, OCHOBAHUN M aM®OTEPHbIX TMAPOKCUAOB, COAEN (CPEAHMUX,
KUCAbIX, OCHOBHbIX KOMMAEKCHbIX Ha MPUMeEpPeE rMAPOKCOCcoeAnMHEHNH Al, Zn)



[Tpn 3AEKTPOAM3E BOAHOro pactBopa Hutpata meau(ll) noayunam metann. Metann obpabotanu
KOHLEHTPUPOBAHHOW CEPHOW KWUCAOTOM NPU HarpeBaHUWU. BbipeAMBLUMUCA B pe3yAbrate ras
npopearnpoBan ¢ CEPOBOAOPOAOM C 0Opa3oBaHMEM MPOCTOro BELWECTBA. ITO BELWECTBO Harpenu
C KOHLEHTPUPOBAHHbIM pPacTBOPOM T[MAPOKCUAA KaauMsA. Hanuwute ypaBHEHUS YETbIPEX
OMUCAHHbIX PeaKLMM.

Cuﬂepmaﬂne BEPHOI'O OTBC€TA H YRaAa3aHHA 11O OIICHHBAHHIO Bbananl
(_E[OH}-’CKE]IOTCH HHBIE {lJOIJD:I}-’H}IpOBI{H OTBETAa, He HCKaXamnmiHe ero CMBIC.‘-IE])
BEIpIIElHT OTBCTA:

OTBeT BKIHOUYAET B ce0d YEeTBhIPE YpaBHEHHA BO3MOXKHBIX PpPeaKINil,
COOTBETCTBYIOIIIX OIHCAHHBIM IPEBPAIEHISIM:

1) 2Cu(NOj), + 2H,0O = 2Cu + 4HNO; + O, (31eKTp0oamn3)

2) Cu + 2H>SOy40mmy = CuSO4 + SO,T + 2H0

3) SO, + 2H,S = 3S + 2H,O

4) 3S + 6KOH = 2K,S + K,SO; + 3H,O

(BO3MOKHO oOpazoBaHIle K,;5,05)

[IpaBnnpHO 3anMcaHbl YETHIPE YPABHEHUA PEaKIIIT 4
ITpaBUIBHO 3allICaHBI TPHU YPABHEHIS PeaKIIIIII 3
[IpaBunIBHO 3aMlCcaHbl IBAa YPAaBHEHHUA peaKIIHIl 2
IIpaBuiIbpHO 3anmcaHo OJHO YPaBHEHIIE PEaKIIIII |
Bce ypaBHeHIA peaKInil 3ancalHbl HEBEPHO 0

Maxcunmanvuuviii oain 4
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OUEHMUBAHUE 3AAAHUA 32

CraButca 1 6anA 3a KaXAbl U3 YETbIPEX SINEMEHTOB OTBETA, ECAM:
* MPaBUAbHO 3anncaHbl POPMYAbl BCEX BELLECTB, y4aCTBYHOLIUX B PeaKLUuu;
* yKa3aHbl BCe KO3IPPULMEHTbI (MPM 3TOM AOMNYCTUMO WMCMNOAb3OBAHUE APOOHbIX W
YABOEHHbIX KO3OPULIMEHTOB).
* B YPaBHEHUAX pPeakuun 3anucaHbl GOPMYAbl TEX BELLECTB, KOTOPblEé COOTBETCTBYIOT

YCAOBUIO 3aAaHUA, UAUM ABAAKOTCA MPOAYKTAMUW PeakLMi, NpoTeKarolwmx Nnpu 3apaHHbIX
YCAOBUSAX.

AOMOAHUTEABHbIE PEKOMEHAALMNMU:
[TpU cOCTaBAEHUU YPaABHEHUA pPeaKkLMU SK3aMEHYEMbI MOXET:

* He YKas3blBaTb YCAOBUA €€ MPOBEAEHMUA (MPOKaAMBaHWE, KaTaAM3aTop), TaK Kak OHMU
yKasaHbl B YCAOBMU 3ajpaHWA. B cayyae ecar B OTBETE BCE XE YKas3aHbl YCAOBMA
MPOBEAEHUA KOHKPETHOW peaKkuuu, HO OHW He COOTBETCTBYIOT €€ MPOTEKaHUI C
obpas3oBaHMEM 3amnMUCaHHbIX MPOAYKTOB, TO AAHHbIM IAEMEHT OTBETa CAEAYET CuuTaTb
OLUMBOYHbIM MO NPUUYMHE HAAUYUA B3AUMOUCKAOYAIOLLIMX CYXXAEHUN.

*PU COCTABAEHUM YpPaBHEHUA pPeaKUMU 3IK3aMEHYEMbIM MOXET HE WCMNOAb30BaTb
0003HaueHus ocapka «]» UAK rasa «]r.



B HEAOCTATKeE KUCAOPOAA COXIAMU a3, NOAYYEHHbIN NMPU
B3aUMOAENCTBUN KOHLLEHTPUPOBAHHOW CEPHOU KUCAOTbI C UIOANUAOM
Kanms. ObpasoBaBLLeecs TBEPAOE BELLECTBO BCTYNMUAO NMPU HArpeBaHUU
B PeaKLUIO C KOHUEHTPUPOBAHHOW a30THOM KUCAOTOU. BbIAEAUBLLWUCS B
pe3yAbTaTe peakunm ra3 NorAOTUAM U3ObITKOM pacTBOpa TMAPOKCUAS
KaAuda. Hanuwmte ypaBHEHUA YETbIPEX ONMUCAHHbIX PEeaKLUN.

1) 5H,S0, + 8Kl = 4K,S0, + H,S + 41, + 4H,0
2) 2H,S + 0, = 2S + 2H,0

3) S+ 6HNO, = H,S0, + 6NO, + 2H,0

4) 2NO, + 2KOH = KNO, + KNO, + H,0

BHUMaTEeAbHOE NPoYTEHMUE.
BblAeAEHUE KAHOUEBbBIX CAOB.



TUMYHDIE OLLULMUBKU HA EI'S N0 XUMH

» HeBHMMATEAbHOE MPOYTEHUE YCAOBUM 3aAaHUK U UHCTPYKLMM NEPEA 3aAaHUAMMN.

» UTeHne ycnoBUA 3apaHUA «NO AMArOHAAM» UAUM «HEAOUMTbIBAHWE» BAPUAHTOB OTBETA
(AUCTPAKTOPOB) A0 KOHLA.

» BOAbHAA TpaKTOBKa YCAOBUSA 3apaHUA: YCAOBME 3aAaHUA  BbIMYCKHUK TPAKTYET,
onupasicb Ha AMYHbIE aCCOLMALIMM.

» OWKNOKN B 3HAHUU XMMMUUYECKOTO COAEPXKAHUA: A3bIKA HAYKU (HOMEHKAATypa, NOHATUSA,
BAAEHTHOCTb), B 3HAHWUW CBOUCTB BELLECTB U CTIOCOOOB NMOAYUYEHMUS.

» [aétca OTBET HE HAa MOCTAaBAEHHbIM BOMPOC, @ HA TOT KOTOPbIK BbIMYCKHUK cam cebe
chopmyanpoBan (AOPOPMYAUPOBAA).

» OWKnbKM B apuUPMETUUYECKUX pacUETax, HaNpuUmep, M3-3a HEBHUMAHUA K €AUHULLAM
M3MeEpPEHUs, 3anaTbiM B APOOSX.

» OWwnbkn B OPOPMAEHUU PELUEHUA U OTBETOB (MOPSAOK UUPP, BO3MOXHOCTb MX
NOBTOPEHUA, ICKOMAA BEAUYUHA).

» HepooueHKa cteneHu CAOXXHOCTU 3aAaHUM 6A30BOro YpoBHSA CAOXHOCTW.



PEKOMEHAALIUA NO NOATOTOBKE K TUA

>

>
>

>

>

dopmupoBaTb Yy Y4yalIUXCA YMEHUA TPaMOTHO W KOPPEKTHO pellaTb pPacCyeTHble 3apauu,
AEMOHCTPUPYA 3HaHUE 0OLWMX POPMYA AN PACUYETOB, GUBNUYECKUX BEAMUUH, B3AUMOCBSA3U MEXAY
HUMW, EAUHUL, UX UBMEPEHMUA.

Ypenatb  6oAblie BHUMaHUA MNPU  NOBTOPEHUM YyUyebHOro Matepuana CUCTEMATM3ALUKU WU
0000LLEHUIO 3HAHWK, YMEHUIO BbIAEASITb TAABHOE, YCTAHOBAEHUIO MNPUUYUHHO-CAEACTBEHHbIX
CBA3EU MEXAY CTPOEHUEM N CBOMCTBAaMU BELLECTB Pa3AUYHbIX KAaccoB. PeweHne BapmnantoB TMA
- 11 nTUA - 9 TOABKO NOCAE KOMMAEKCHOIO 0606LEeHUS.

BbINOAHATbL NpakTMyeckne pPabotbl B MOAHOM OOBbLEME M HE AOMyckatb MOAMEHbI PEAAbHOIMO
SKCMepUMEHTa BUPTYyaAbHbIM. [Tpn aToM 0coboe BHUMAHUE YAEASATb TEXHUKE 6e30nacHOCTU W
KYABTYPE MPOBEAEHUSA dKCNEPUMEHTA.

Hayuntb cobAtopaTbh MOPSAOK 3annCKU 3HaKa, BEAUYUHDBI 3apsipa MOHA U CTENEHU OKUCAEHMUS.
Ypenatb 60AbLIE BPEMEHM OCBOEHUIO MaTepuana MPaKTUYECKOM HaNpPaBAEHHOCTU: OCHOBHbIM
NPUHLUMNEAM XUMUYECKUX MPOU3BOACTB, MICNOAB30BAHUIO MPOAYKTOB XMMMUUYECKOITo NPOU3BOACTBA B
ObITy, OXPaHE OKPYXatoLEN CPEAbI OT XMMUUYECKUX 3arpA3HEHUN.

AeTanbHO paccMmaTtpuBatbh cneuuPuueckrue CBOMCTBA OTAEAbHbIX MNPEACTaBUTEAEN Pa3ANMUYHbIX
KAACCOB BELLIECTB.

PeryaqapHO nNoBTOPSATb Ha3BaHUA BELWECTB TPMBUAABHbBIE U MO MEXAYHAPOAHOW HOMEHKAATYpE.



YTO NOBTOPUTDb NEPEA SK3AMEHOM?

HoMeHKAaTypy BELLECTB.
INEKTPOAU3 COAEN (B YACTHOCTU, INEKTPOAMU3A aLleTaToB, PTOPUAOB).

YpaBHEHUA peakuuii COBMECTHOIO TMAPOAU3A U TMAPOAM3a BUHAPHBIX BELLECTB.

YV VYV Y VY

YpaBHEHUA peakuum MeXAYy COASMM, COMPOBOXAAKLWIMECA W3MEHEHWEM CTEMEHEN
OKUCAEHUA (HE peaKkLuMn MOHHOIo oOMeHa).

Ob6wme GopMyAbl OCHOBHbIX KAGCCOB OPraHUYECKUX COEAMHEHUI.

Cnocobbl NOAYYEHUA HEOPTraHMYECKMUX U OPraHUYECKNX BELLECTB;

KauyecTBeHHblEe peakuuu;

CKOPOCTb XMMUYECKUX PeaKLMN; XUMUUECKOE PaBHOBECHUE.

vV VYV VY VY V

Obhactu npMMmeHeHnqa sewectB B NPOMbILLAEHHOCTU U B 6bITy;



MeToAUYECKYIO MOMOLLb YYUTEASIM U 0OyyatoLLMMCS NpU NOAroToBKe K EIMD
MOryT oKa3aTb matepuanbl ¢ cauta QUMK (www.fipi.ru):

» NOKYMEHTbI, ONPeAEnstoLLmMe CTPYKTYPY U copepxaHne KM EID 2020 r.;

» OTKPbITbIM 6a@HK 3apaHun EN3;

» Yy4ebHO-METOAMUYECKME MaTEPUAAbI AN MPEACEAATEAEN U UNEHOB
PEMMMOHAAbHbIX MPEAMETHbIX KOMUCCUW MO MPOBEPKE BbIMOAHEHUS 3aAaHUN
C pa3BEPHYTbIM OTBETOM 3K3aMEHALUMOHHbIX paboT El9;

» MeToANYECKNE PEKOMEHAALMU HA OCHOBE aHAaAM3a TUMUYHbIX OLLUOOK
ydacTHMKOB EI'Q npowbix AeT (2015-2018 rr.);

» XypHana «[leparormyeckme U3amepeHus»;

» Youtube-kaHan PocobpHaa30pa (BUAEOKOHCYAbTALIMK MO NOAroToBKe K EIMD
2016- 2019 rr.), matepuanbl camnta OUMNU (http://fipi.ru/ege-i-gve-
11/daydzhest-ege).
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