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JleMOHCTpalMOHHBI BAPHAHT
KOHTPOJIBHBIX H3MePHUTEIbHBIX MATEPHAJIOB
71 npoBeeHust B 2020 roxy 0CHOBHOTO rocy1apCcTBEHHOI0
skx3amena no XUMHUUN

IlosicHeHHs K AEMOHCTPALIHOHHOMY BAPDHAHTY

IIpu o03HaKOMIEHMU C JEMOHCTPAlMOHHBIM BapUaHTOM KOHTPOJIbHBIX
n3MepuTenbHbIXx Marepuano 2020 r. ciegyeT HMMeTh B BHUAY, 4TO 3aJaHus,
BKITIOYEHHBIE B JEMOHCTPAI[MOHHBII BapHaHT, HE OTPAXal0T BCEX BOMPOCOB
cofiep KaHusI, KOTOpbIe OyIyT MPOBEPATHCS ¢ TToMoIbio Bapuantos KM B 2020 r.
Ionublil nepedeHb BOMPOCOB, KOTOPbIE MOTYT KOHTPOJIUPOBATHCS HA OCHOBHOM
rocyaapcTBeHHOM sk3ameHe 2020 r., npuBenéH B KogudukaTrope TpeOoBaHUN K
YPOBHIO MOATOTOBKH BBITYCKHUKOB 00Pa30BaTEIbHBIX OPTaHU3ALUHA U HJIEMEHTOB
coJepKaHusl Ul IPOBEIEHUS OCHOBHOIO FOCYAapCTBEHHOro k3amena 2020 r. no
XMMHH, pa3MenIEHHOM Ha caiite: www.fipi.ru.

HasnaueHne IeMOHCTPALIOHHOTO BapHaHTa 3aKIIOYaeTcs B TOM, UYTOOBI
JaTh BO3MOXHOCTh JIFOOOMy ydacTHHKY OI'D U mupoko#d O0OIIEeCTBEHHOCTH
COCTaBUTH MpeICTaBlIeHHe 0 CTpykType Oyaymux KHM, xommdgectBe u Qopme
3ajaHuii, 00 ypoBHE UX cloXHOCTU. IlpuBenEHHBIE KPUTEPUH OLEHKU
BBINIOJIHEHUS 3aJaHuil ¢ pa3BEPHYTHIM OTBETOM, BKIIOUEHHBIC B 3TOT BapHaHT,
JAIOT TIPEACTaBICHHE O TPeOOBAaHMAX K IIOMTHOTE M MPaBHIBHOCTH 3aIllCH
pa3BEPHYTOrO OTBETA.

OTH cBelIeHUs TO3BOJIAT BHIITYCKHUKAM BbIPAaOOTAaTh CTPATETHIO MOATOTOBKH
" caauyu OI'D o xumuu B 2020 .
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JleMOHCTpPanMOHHBIH BAPHAHT

HNHcTpyKums no BHINOJHEHUIO PadoThI

DK3aMeHalMOHHAasg paboTa COCTOMUT M3 JABYX YacTeil, BKIIOYAIOIUX B ceOs
24 3amanus. Yacte 1 comepxkur 19 3amaHuii ¢ KpaTKMUM OTBETOM, 4acTh 2
COEPIKUT S5 3alaHuil ¢ Pa3BEPHYTHIM OTBETOM.

Ha BpImoiHEHWE SK3aMEHAMOHHON paOOTHI MO XUMHH OTBOJAWTCS 2 daca
20 munyT (140 MUHYT).

OteeTbl K 3amaHusaM 1—-19 3anuceBarOTCS B BUAE OAHOM HUDPBI WM
nocienoBaTeabHOCTH IHpp. OTBET 3alMIINTE B MOJIE OTBETAa B TEKCTE paboTHI, a
3areM nepeHecure B OjaHK oTBETOB Ne 1.

K 3amanmsm 20-23 cnenyeT JaTh MOJHBIM  pa3BEPHYTHIA  OTBET,
BKITIOYAIOMIUA B ce0si HEOOXOAMMBIE ypaBHEHHUS peakUuid M pacuéTol. 3amaHus
BBITIOJTHSIOTCSL HA OnaHke oTBeToB Ne 2. 3amanue 24 mpennosaraeT BHIOTHEHUE
9KCTIEPUMEHTA TI0/T HAOMIOICHAEM YIUTEIISL.

Bce OnaHku  3amoiHAIOTCS  SIpKUMHM  yepHWiIamu.  JlomyckaeTcs
HCIIOJIb30BaHKE TOJIEBON WM KaIWUIIPHOW PYUKH.

IIpu BeImoNHEHHH pPaboTHl BBl MokeTe monb30BaThes Ileproandeckoit
cucteMoi xuMudeckux sneMeHToB [I.M. Menneneesa, TabiauLell pacTBOPUMOCTH
COJIel, KUCIOT U OCHOBAHUU B BOJE, AJIEKTPOXUMHYECKHUM PSIOM HaANPSDKEHUN
METAJUIOB U HEMPOTPAMMHPYEMBIM KaJIbKYISTOPOM.

IIpu BBIMONIHEHUH 3aJaHUH MOXXHO TOJH30BATHCS UYEPHOBHUKOM. 3amMCH
B YePHOBHKE, 2 TAK:Ke B TeKCTe KOHTPOJBbHBIX H3MEPUTEIbHBIX MATEPUAJIOB
He YYHUTBHIBAIOTCS IPH ONEHNBAHUH Pa0OTHI.

Bannel, monmydeHHple Bamu 3a BBHITOTHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[TocrapaiiTech BBINOJIHUTH KaK MOXXHO OOJIbllie 3aJaHuii 1 HaOpaTth HauOoJbllee
KOJINYECTBO OaNIOB.

Iocne 3aBepiieHust paboOTHI MPOBEPHTE, YTOOBI OTBET Ha KaKJ0€ 3aJaHUE B
omankax otBetoB Nel u No2 ObuT 3amucaH 1oJ1 MPaBHIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yactp 1

Omeemamu K 3a0anuam 1-19 agnarwomcea yugpa wnu nocnedoeamenbHoOCHb
uugp. Yxasicume omeemvl cHauana 6 mexkcme pabomol, a 3amem neperecume
ux ¢ BJIIAHK OTBETOB MNe 1 cnpasa om Homepa coOmeemcmeyrnuiezo
3a0anus, HAYUHAA C NEPBOll K1emouKu, Oe3 npodenos, 3anamulx u Opyux
00NnOJIHUmMENbHbIX _cumeo0106. Kadxioyro wyugpy nuwiume 6 omoenbHOl
KJ1emouKe 6 COOMEEnCcmeul ¢ NPUEEOEHHBIMU 8 DIAHKe 00pa3yamu.

BriOepuTe 1Ba BEICKA3bIBAaHMS, B KOTOPEIX TOBOPHUTCS O XKeje3e KaK 0 XUMHIECKOM
JJIEMEHTE.

1) XKenezo pearupyer ¢ XJI0pPOM.

2) Xene3o OBICTPO prKaBEET BO BIAYKHOM BO3AYXE.

3) Tluput sBisAeTCS CHIPBEM TS TOTyUIEHHS JKee3a.

4) TI'emornoOuH, cofepsKaluil xKeae30, IEPEHOCHT KUCIOPO.

5) B cocTaB p>kaBUMHBI BXOAMT KEIE30.

3anuImTe B I0JIe OTBETA HOMEpa BI)I6paHHLIX BBICKA3bIBaHMIA.

OrtBeT:

Ha mpuenénnom pucynke

n300pakeHa MOJIellb aToMa
1) xmopa

2) azoTa

3) maruus

4) ¢pTopa
OrtBeT: D

B kakoMm psily XHMHUYECKHX JIEMEHTOB YCHIMBAIOTCS HEMETAUTMIESCKUE CBOMCTBA
COOTBETCTBYIOLIMX UM IPOCTBIX BEIIECTB?

1) amomunuit — dhocdop — xiop

2) ¢rop — a3oT — yriepon

3) xyop — 6pom — HOJ

4) xpemuuii — cepa — docdop

OTBeT: D
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B kakoM coeTMHEHNH CTETIeHb OKHCICHHS a30Ta paBHa +37?

1) Na;N
2) NH;
3) NH,CI
4) HNO,

OTBeT:

B monexyne ¢propa Xxumudeckas cBsi3b

1) unoHHas

2) KOBaJICHTHAs MOJISIPHAs
3) KoBaJIeHTHas HeTOoJIsIpHAs
4) MeTtayun4ecKas

OTBeT: D

Kakue nBa yTBEpKICHHS BEpHbl A XapaKTEpPUCTHKUM KaK MarHus, Tak
U KpeMHHUA?

1) DNeKTpOHBI B aTOME PACTIONOKEHEI Ha TPEX IEKTPOHHBIX CIOSX.

2) CooTBeTCTBYIOILIEE IPOCTOE BEIIECTBO CYLIECTBYET B BHJE JBYXaTOMHBIX
MOJIEKYL.

3) XuMmH4YecKHl 3JIeMEHT OTHOCHUTCS K METalIaM.

4) 3HaueHHE ICKTPOOTPUIIATEIIEHOCTH MEHbIIE, 4eM Yy Gocdopa.

5) XuMHUYecKHii AJIeMeHT 00pa3yeT BhICIINE OKCUBI ¢ 00uiei hopmyioit D0,.

3anuImmuTe B I0JIe OTBETa HOMEpa BBI6paHHI)IX yTBep)KI[eHI/II\/'I.

OTBeET:
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W3 mpennokeHHOT0 MepeyHs BEIECTB BEIOEPHUTE KUCIOTHBIN OKCHI M OCHOBAaHUE.

1) CO
2) Mg(OH),
3) SO,

4) NaClo,
5) Al(OH);

3anummuTe B T0JIE OTBETAa CHadania HOMEp KHCJIIOTHOI'O OKCHAa, a 3aTeM HOMCD
OCHOBAaHUA.

OrtBeT:

He pearupyior apyr ¢ Ipyrom
1) XJ10p ¥ BOAOPOJ

2) KHCTIOPOJ M KaJIbIMI

3) a3ot u BoJa

4) xene3o U cepa

OTBeT: D

B PpCaKkuio ¢ OKCHAOM AJIFOMUHUS BCTYTIACT

1) Cu(OH), 2) HNO; 3) O, 4) Be(OH),
OTBeT: D
yCTaHOBI/ITC COOTBETCTBHUEC Me)}cz[y peaI‘I/IpyIOIHI/IMI/I BCIIIECTBaAMU

U IPOAYKTaMHU(-OM) HX B3aMMOJCHMCTBHS: K KaXKAOH MO3ULMU, 00O3HAUEHHOMH
OYKBOI1, TOAOEPUTE COOTBETCTBYIOUIYIO TTO3UIIHIO, 0003HAUSCHHYIO LU(PPOIA.

PEATUPYIOUIUE TTPOJIYKTHI
BELIECTBA B3AUMOJIEMCTBUSA
A) MgO +S03;— 1) d MgSO3 +H,
B) Mg(OH)z + H2S04 - 2) - MgSO4 + HzO
B) Mg + H2S04(pa36.) e 3) —> MgSO3 + HzO
4) — MgSO, +H,
5) — MgSO,
3anumuTe B TA0MUILy BEIOpaHHBIE HU(PHI ITOJ COOTBETCTBYIOIINMHI OYKBaMHU.
A|b|B
Orger:
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VYCTaHOBHTE COOTBETCTBHE MEXIy (OpMyIIoH BemecTBA W pearcHTaMH,
C KOTOPBIMH 3TO BELIECTBO MOJKET BCTYIATh B PEAKLHUIO: K KaXIOH MO3HIMH,
0003Ha4eHHON OyKBOH, MOIOEPUTE COOTBETCTBYIONIYIO MO3UIIMIO, 0003HAUCHHYIO
UQPOT.

®OPMVIJIA BEILIECTBA PEATEHTHI
A) Nal 1) Cl,, H,SO, (xoHI1.)
b) ALO; 2) Mg, AgNOs(p-p)
B) CuCl, 3) KOH, HCI (p-p)

4) Ny, KsSO4(p-p)
Sanuimute B TaOIUIy BRIOPAHHBIC TUQPPHI O COOTBETCTBYIOIIMMH OYKBaMH.

A|b|B

OTBeT:

U3 IPECAIIOKCHHOI'O TMEPCUHSA BI)I6epI/ITe ABC Mapbl BCHICCTB, MCKAY KOTOPbBIMH
IMPOTEKACT PpCaKIHs 3aMCIICHUA.

1) »xene3o u HUTpAT cepebpa

2) okcup cepsl(V]) u okeua xenesa(Ill)
3) oxcua meau(Il) u consinas kuciaora
4) aOMHHUH U XJIOp

5) Hatpuii u Boza

3aluIuTe B OJIe OTBETA HOMEpa BI)I6paHHI)IX map BCIICCTB.

OTBeET:

YCTaHOBHTE COOTBETCTBHE MEXKIY PEAardpyIOMIMMHU BEIIECTBAMH W IPU3HAKOM
MPOTEKAIOMIeH MEXXTy HUMH PEaKINH: K KaXKI0H MO3UINH, 0003HaYeHHOH OyKBOIA,
NOAOGEPHUTE COOTBETCTBYIOUIYIO MO3UIINI0, 0003HAYCHHYIO LI (POI.

PEATUPYIOIIUE BEINECTBA MMPU3HAK PEAKIIUN

A) CuCl, n NaOH 1) BeImageHue Genoro ocaaka
Bb) BaCl, u AgNO; 2) BbINajieHUEe Oyporo ocaaka
B) FeCl; u Ba(OH), 3) BeImazeHue roayooro ocaaka

4) BBIZIETICHHE Ta3a

3anumuTe B TaONHIy BEIOpaHHBIE IU(PHI IO COOTBETCTBYIOIIAMH OyKBaMH.

A|b|B

OrtBeT:
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IIpn momHOW nucconuanuy | MONb KakWX JBYX W3 MPEACTABICHHBIX BENISCTB
obpa3zyercs 2 MOJIb aHHOHOB?

1) HuUTpar MarHus
2) rungpoxcup Gapust
3) xyopup HATpHs
4) cocdar xamus

5) cynbdaT HaTpus

3anumuTe B I0JIe OTBETa HOMEpa BHIOPAHHEIX BEIECTB.

OTBeT:

CokpallléHHOe HOHHOE YpaBHEHHE
Ca*" + S0,* = CaS0,
COOTBCTCTByeT BSaHMOI[efICTBPIIO BCIIICCTB
1) CaO
2) Ca
3) CaCl,
4) K,SO;
5) H,SO;
6) SO,

3anuImure B 0JIe OTBETa HOMEpA UCXOAHBIX BCIIECTB, BSaHMOHeﬁCTBHm KOTOPBIX
COOTBCTCTBYCT HpI/IBeZIéHHOG COKpaHIéHHOC HOHHOC YPABHCHHC pCAKIIU.

OTBeT:

VYCTaHOBHUTE COOTBETCTBHE MEXIy CXEMOIl Ipoliecca W Ha3BaHHEM Ipoliecca,
MPOUCXOAAIIETO B OKUCIUTEIbHO-BOCCTAHOBUTENEHONW peak[uu: K KaKIOH
MO3UIMH, O0003HAYEHHOW OYyKBOH, ITOJ0EpUTE COOTBETCTBYIOIIYIO ITO3HIIHIO,
0003HaYCHHYIO ITU(POI.

CXEMA TIPOIIECCA HA3BAHUE ITPOLIECCA
A S?—8° 1) okucieHue
B) H,' — 2H" 2)  BOCCTaHOBJICHHE

B) Cr'® — Cr”

3anuimute B TaOIUIy BBIOPaHHBIC TUQPHI 1O COOTBETCTBYIOIIMMH OYKBaMH.

A|b|B

OTBeT:
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BepHnbl 111 cyx)aeHus o 6e30macHoM o0pallieHHH ¢ XUMUYECKUMHU BEIIeCTBAMU?

A.Pa3OuTelif PTYTHBII TEPMOMETP U BBITEKIIYI0 W3 HETO PTYTh CIEAyeT
BBIOPOCHTH B MyCOPHOE BEJIPO.

b. Kpackamu, colepKaluMu COeJUHEHHs CBHHLA, HE PEKOMEHAYETCS! TOKPHIBATh
JETCKUE UTPYLIKH U TIOCYAY.

1) BepHO TONBKO A

2) BepHO TONbKO b

3) BepHBI 00a Cy)KICHUS

4) o0a cy>xaeHusI HEBepHBI

OTBeT: D

YCcTaHOBUTE COOTBETCTBUE MEXIY IBYMs BEICCTBAMH M PEAKTHBOM, C IMOMOIIBIO
KOTOPOTO0 MOXKHO Pa3JIHYUTh 3TH BEIIECTBA: K KaKIOW MO3MINHU, 0003HAUYCHHOMN
OyKBOI1, TOAOEPUTE COOTBETCTBYIOUIYIO TTO3UIIHIO, 0003HAUSHHYIO IU(PPOIA.

BEIIECTBA PEAKTHUB
A) K2C03 n KQSIO} 1) CuClz
B) K2C03 u L12C03 2) HCl
B) Na,SO, u NaOH 3) MgO
4) K;PO,

3anumuTe B TaONAIy BEIOpaHHBIC IH(PHI IO COOTBETCTBYIOIAMH OyKBaMH.

A|b|B

OrtBeT:
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Ha xakoii quarpamMMe pacnpeieneHue MacCOBBIX J0JIEH 371eMEHTOB COOTBETCTBYET

KOJIMYECTBEHHOMY cocTaBy (ocdaTa aMMOHMs?

)] 3)
23%
0,
2 19% "
1%
53%
27%

OTBeT: D

38% 37%

25%

coomeemcmeyrouiezo 3a0anus.

He 3abyobme nepenecmu e6ce omeemwvl 6 OnaHk omeemog Ne 1
6 COOMEEMCMEUN ¢ UHCHMPYKYU eIl NO GbINOTHEHUIO PAdOmbL.
IIpogepome, umoodvl Kaxcovlii omeem 0bl1 3aNUCAH 6 CMPOKE C HOMEPOM
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Yactp 2

Hna omeemos na 3adanus 20-22 ucnonwvsyiime bJIAHK OTBETOB Ne 2.
3anuwume cnavana nomep 3adanusn (20, 21 unu 22), a 3amem pazeépuymulii
omeem K Hemy. Omeempl 3anucvieéaiime 4émKo u pazoopuueo.

Hcmonp3yst MeTon O3JEKTPOHHOTO 0OanaHca, paccTaBbTe  KOI(QQHUIMEHTHI
B YPaBHEHHHU PEAKIIH, CXeMa KOTOPOH

MnO, + HBr — MnBr, + Br, + H,O
OmnpenennuTe OKUCIUTENs U BOCCTAHOBUTENb.

JlaHa cxema npeBpalleHHi:

Fe(NOs), — Fe(OH), — X —— Fe,05
Hanuimure MonekyssipHble YpaBHEHUS PEaKLUMid, ¢ MOMOUIBI0 KOTOPBIX MOXHO
OCYHIGCTBI/ITI) y1(a3aHHI>I€ npeBpameHym. I[J'ISI nepBoro npeBpameHI/m COCTaBbTEC
COKpaI€éHHOE HOHHOE YPAaBHEHHE PEAKLIUH.

INocne mpomyckaHus yepe3 pacTBOp TUApOKCUAA HaTpus 2,24 11 CEpHUCTOrO rasa
(1.y.) momyumim 252 T pacTBopa Cynb(hHUTa HATPHs. BEMHCINTE MacCCOBYIO OO
COJU B MOJTyYEHHOM PacTBOPE.

HpaKanecKaﬂ 4acThb

IlIpucmynaitme Kk evinonnenuio 3adanuit 23 u 24 nocie 6vlnoiHeHUA 6cex
npeovioyuux 3adanuit. Illpouumaitme mexcm u gvinonnume 3aoanusn 23 u 24.
s omeema na 3adanue 23 ucnonvzyiime bBJIAHK OTBETOB M 2. 3anuwiume
CHauana nHomep 3adanun (23), a 3amem paszeépuymotii omeem K nemy. Omeem
3anucwvleéaiime 4émKo u pazoopuueo.

3aoanue 24 évinonnsaiime moabvko n00 HAOIVOEHUEM IKCREPMA-IK3IAMEHAMOPA.

Jlan pacTBOp cyib(ara MarHus, a TakKe HA0Op CIEAYIONMX PEaKTHBOB: IUHK;
COJIsIHAs KMCIIOTa; PacTBOPHl T'MAPOKCHIA HATpus, XJopuaa Oapusi W HHUTpara
KaJusl.

Ucnone3yss TONBKO peakTUBbl M3 TNPUBEACHHOTO IEPEYHs, 3allUIINTe
MOJIEKYJIIpPHBIE YPAaBHEHMsI IByX PEAKLMH, KOTOPbIE XapaKTEPU3YIOT XUMHUUECKUE
CBOWCTBa CyJb(ara MarHus, ¥ YKaKUTe MPU3HAKU UX MIPOTEKaHMSL.

2020 denepanbHas ciyx0a 1o Hax3opy B chepe 0Opa3oBaHus U HAYKU
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O3HaKOMbTECh C MHCTPYKLMEH MO BBIMOJHEHHIO 3a7aHus 24, MpuiaraeMou K
3aganusam KVIM.
IMoxgroroBeTe nmabopaTopHOoe 000pymOBaHWE, HEOOXOAUMOE [UIS TPOBEICHUS
IKCTICPUMEHTA.

IMpoBeanTe XMMHYECKHE PEAKIHMU MEXAY CyIb()aToM MarHus M BEIOPaHHBIMH
BEUIECTBAMU B COOTBETCTBUM C COCTaBICHHBIMH YPaBHEHWSIMH DPEaKIMH,
cobmrofass TpaBUiIa TEXHHKH O€30MacHOCTH, MpPUBEAEHHbIE B MHCTPYKIUH K
3agaHuto. OmnuimuTe W3MEHEHMs, IPOUCXOIAINME C BELIECTBAMH B  XOJIE
IIPOBEJEHHBIX PEAKIIHMI.

Ilposepvme, umoobl Kaxcowvlit omeem 0bl1 3aNUCAH PAOOM C RPAGUTLHBIM
HOMepOM 3a0anus.

HHcTpyKIms 0 BHINOJTHEHHIO 3aanus 24

Buumanmue: B ciiydyae yXyAIeHHs] CAMOYYBCTBHUS Ilepe] HA4aJ10M ONBLITOB
WIM BO BpeMsl HX BBINOJIHEHHsI 00513aTeJBLHO CO00MHTEe 00 3TOM
OpPraHHU3aTopy B ayAUTOPUH.

1. Bbl mpucTynaere K BBINMOJHEHHIO dKCIEPUMEHTA. [T 9TOrO MOMy4YHTE
JIOTOK ¢ JJabOpaTOpPHBIM O0OPYAOBaHHEM M PEAKTUBAMU y CIELMANUCTA IO
obecreueHuIo 1ab0paToOpHBIX padoT B Ay AUTOPHH.

2. IIpouTtuTe emg pa3 nepeueHb BEUIECTB, MPUBEAEHHBINA B TEKCTE K 3aJaHUSM
23 u 24, m yOemutech, YTO Ha BBIJAHHOM JIOTKE HAXOIUTCS TSATh
MIEPEUNCIICHHBIX B IIEPEYHE PEaKTHBOB.

3. Tlepex Ha4yajaoM BBLINOJHEHHS] IKCIEPUMEHTA OCMOTPUTE EMKOCTH C
peaKTHBaMH W OIpeJeNHTe crocod paboTel ¢ HUMH. [Ipm 3TOM oOparuTe
BHUMaHHE Ha PEKOMEHJAalluH, KOTOPbIM BBl TOJIKHEI ClIe10BaTh.

e B ckiasHKe HAXOAMTCS MUMETKA. DTO 03HAYAET, YTO OTOOP KUIKOCTH
U TiepenuBaHue €€ B MPOOUPKY ISl MPOBEACHUS peakinyd HEoOXOAUMO
MPOBOJUTH TOJBKO C TIOMONIBIO MHMETKH. J[JIsI TPOBEJCHUS OITBITOB
otOuparot 7—10 kamnenp peakTuaa.

e [Iunerka B CKJSIHKEe C KUAKOCTBIO OTCYTCTBYeT. B sTOM ciyuae
MepeNBaHue PacTBOpa OCYIIECTBIAIOT Yepe3 Kpail CKISHKH, KOTOPYIO
pacronararoT Tak, 4YToObl MpH €€ HAKIOHE STHKETKAa OKa3aJlaCh CBEPXY
(«oTHKEeTKY — B JNafoHb!»). CKISHKY MeEJICHHO HAaKJIOHSIOT Haj
MpOOHUPKOH, MOKa HYXHBIH O0BEM pacTBOpa HE MEpenbeTcs B HeE.
O0BEM MepeTUTOro pacTBopa JOLKEH COCTAaBIATh 1—2 mit (1-2 cm).

e Jlas nmpoBedeHMs ONbITa TpedyeTcs NMOPOLIKOOOpa3Hoe (chlmyuee)
BemiecTBO. OTOOp HOPOIIKOOOPA3sHOrO BEINECTBA M3  EMKOCTH
OCYIIECTBIISIFOT TOJIBKO C IOMOUIBIO JIOKEUKH WIIN ILTIATEs.
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e Ilpn orbope HCXOTHOr0 peaKTHBA B3AT €ro H3JaumeK. Bo3spar
M3JIMIIKA PEaKTHBA B UCXOJHYIO EMKOCTh KaTeropuuecku 3anpemeés. Ero
MOMEIIAIOT B OTACTHHYIO, PE3EPBHYIO IPOOHPKY.

e Cocyn ¢ WCXOOHBIM pPEAKTHBOM (KHIKOCTBIO WJIM ITOPOIIKOM)
00513aTeILHO 3aKPBIBAETCS KPBIIIKOH (IIPOOKOI) OT 3TOH e EMKOCTH.

e [lpu pacTBOpeHMH B BOJAE MOPOIIKOOOPA3HOTO BEINECTBA MM IPH
NepeMENINBaHUH PEaKTUBOB CJIEAYeT CIerka yAapsTh MalbleM IO THY
HIPOOHPKH.

e Jlnsa ompeneneHHs 3amaxa BEUIECTBa B3MaXOM PYKH HaJ TOPIBIIIKOM
COCyZa C BEIIECTBOM HANPABJSAIOT ITapBI STOTO BEIIECTBA Ha CeO4.

e Jlns mnpoBefeHHS HATPeBaHUS NPOOMPKH ¢ peaKTHBAMH Ha
IUIAMeHHU CIUPTOBKe He00X0IUMO:

1) CHATH KOJIAYOK CHHPTOBKH ¥ IOJHECTH 3a¥CKEHHYIO CITHUKY K €€
¢burmIo;

2) 3aKpenuTh MPOOUPKY B MPOOMPKOJAEPIKATENIC HA PACCTOSIHUU 1—2 cM
OT TOPIIBIIIKA TPOOHPKH;

3) BHeCTH HMPOOHPKY B IUIaMsI CIIUPTOBKH U IEpeBUraTh €€ B INTAMEHH
BBEpX W BHHM3 TaK, 4TOOBI MPOOHPKA C JKUAKOCTHIO PaBHOMEPHO
porpesachk;

4) manee ciemyeT HarpeBaTh TOJIBKO TY YacTh MPOOHMPKH, T HAXOIATCS
BEIECTBA, NPH 3TOM TPOOMPKY YAEPKUBATh B ClIeTKAa HAKJIOHHOM
MIOJI0KEHUH;

5) OTKpPHITEIH KOHEI MPOOUPKU CIIEIyeT OTBOAUTH OT cebs M APYyTrux
TN

6) mocne HarpeBaHHsl KHJIKOCTH TpPOOHUPKOIEpKaTeNlb C MPOOUPKOMA
MIOMECTHUTbH B IITATUB AJISI IPOOUPOK;

7) GuTHIB CIUPTOBKH 3aKPHITH KOJIITAYKOM.

e Eciun peakTuBpl nonmajaum Ha padoumii CTOJ, UX YAALIOT C
MIOBEPXHOCTH CTOJIa C TIOMOIIBIO Cal(eTKH.

e Eciu peakTMB momaj Ha KOXY MWIM OeXKIy, HEOOXOAUMO
HE3aMeUTNTETIbHO O00paTUThCs 32 TOMOIIBI0 K  CHEHUATUCTY IO
obecredeHUIo Tab0paTOPHEIX PaboT B Ay JUTOPHU.

4. Bbl roToBBI K BBINOJHEHUIO JKcHepuMeHTa. [lomHuUMuTE pPYyKy U
MIPUTTIACUTE OPraHU3aTopa B ayAUTOPHH, KOTOPBIH MPUTIACUT IKCIIEPTOB
IpeAMETHON KOMHCCHM JUIS OLCHHMBAaHMS  IIPOBOAMMOro  Bawmm
9KCIICPUMEHTA.

5. HauuHaiiTe BBINOJHATH ONBIT. 3alUCHIBAUTE B YEPHOBHKE CBOH
HAOTIONEHNS 32 M3MEHEHUSIMH, MPOHMCXOASANIMMHU C BELIECTBAMH B XOE
peakiuii.

6. Bbl 3aBepminau 3KcnepuMeHT. B Omanke orBetoB Ne 2 mnoapoGHO
ONUIIUTE HaOMIOZaeMble W3MEHEHHs, KOTOpble MPOUCXOAWIN C
BEIECTBAMU B KaKIOW W3 JBYyX NpoBeAEHHbIX Bamu peaxumii. Cnenaiite
BEIBOJT O XHMHYECKHX CBOWCTBaX BEIIECTB (KHUCIOTHO-OCHOBHEIX,
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX), YYaCTBYIOIIMX B  pEaklUH, W
KJ1acCU(UKAIMOHHBIX TPU3HAKAX PEaKIHi.

Ilposepvme, umoovl Kaxcoviit omeem 0bl1 3aNUCAH PAOOM C RPAGUTLHBIM
HOMepPOM 3a0anus.

Cucrema oueHMBAHHUA Pa0dOTHI MO XUMHHU
Yacrp 1

BepHoe BbImomHeHHEe Kaxaoro w3 3amanui 1-5, 7-9, 12, 14-17, 19
oneHuBaercs 1 bamiom.

3a NOJHBINA MpaBWIBHBIA OTBET Ha Kaxzaoe w3 3amanmii 6, 10, 11, 13, 18
cTaBUTCS 2 0auia; eciu JIOMylleHa oJlHa orOKa, TO OTBET OlleHUBaeTcs B 1 Oas.
Ecnu nmomymensl nBe W Ooiiee OMMOKH WM OTBETAa HET, TO BBICTABISIETCS

0 6amioB.
Ne 3amanus OtBeT Ne 3ajanus OtBeT

1 45 11 132
2 2 12 15
3 1 13 312
4 4 14 12
5 3 15 34
6 14 16 112
7 32 17 2
8 3 18 241
9 2 19 4
10 524

2020 denepanbHas ciyx0a 110 Haxzopy B chepe 0Opa3oBaHHs U HAYKU




Xumus. 9 kinace JlemoncTpannonHslit Bapuant 2020 . - 15/ 19
Yacrtsb 2
Kputepuu oueHuBaHus 3ajaHuii ¢ pa3BEPHYTHIM 0TBETOM

Ucnone3yss MeTOJ AJIGKTpOHHOro OanaHca, paccTaBbTe KOA(PQUIMEHTH B
YPaBHEHUU peakliy, CXeMa KOTOpOon

MnO, + HBr — MnBr; + Br, + H,O
OrnpeennuTe OKUCIUTENb U BOCCTAHOBHUTEIb.

Copep:xanue BEepHOro 0TBeTa M YKAa3aHMS MO OLeHUBAHHUIO Banuabt
(momyckatoTcsi HHbIe POPMYJIMPOBKH OTBETA, HE HCKAXKAIOIHME €r0 CMBICIIA)
DIIEMEHTHI OTBETA:
1) CocraBineH 31eKTpOHHBIHA OanaHc:
1] Mn™+2& - Mn"
1|2Br' 28 — Br,’
2) PaccraBnensl KOdQPUIHEHTH B YypaBHEHUH PEAKIINU:
MnO, + 4HBr = MnBr, + Br, + 2H,0
3) Ykazano, uro MnO, (w1u MapraHenl B CTEIEHU OKHUCIEHUS +4)
siBJIIeTCSl oKucnuTeneM, a HBr (mnm 6pom B creneHu okucieHus —1) —
BOCCTaHOBUTEJIEM
OTBeT MNpaBWIBHBIA W TMOJHBIM, BKIOYAeT BCE HA3BaHHBIC BBIIIIC 3
3JIEMEHTBI
[IpaBunpHO 3amMCaHbl JBA DJIIEMEHTA OTBETA 2
[IpaBunBHO 3anMCaH OJMH 3JIEMEHT OTBETA 1
Bce 211eMeHTHI 0TBETa 3aIHMCaHbl HEBEPHO WJIH OTCYTCTBYIOT 0
Maxcumanvuoiii 6ain 3
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JlaHna cxema mpeBparieHuit:
Fe(NOs), — Fe(OH), — X —— Fe,0;
Hanumunre MonekyssipHble ypaBHEHHs PEaKiHid, C IOMOUIbI0 KOTOPBIX MOXHO

OCYILECTBUTh YKa3aHHbIE MpeBpalieHus. s mepBOro MpeBpallieHUs] COCTaBbTE
COKpaIEHHOE HOHHOE YPaBHEHUE PEaKLIUH.

Cojaep:aHue BEpPHOTo 0TBeTa U YKAa3aHHUSA M0 OLleHUBAHUIO banabl
(IIOHyCKaIOTC}I HUHBIC q)OpMyJII/IIJOBKI/I OTBCTA, HC HCKAXXaKoIHUE €ro CMI)ICJ'Ia)

DJEMEHTHI OTBETa

Hanmcanbr ypaBHEHUS peakuuii, COOTBETCTBYIOLIHE cxeMme

MpEBpaICHHINA:

1) Fe(NO3), + 2NaOH = Fe(OH), + 2NaNO;

2) 4Fe(OH), + 2H,0 + O, = 4Fe(OH);

3) ZFC(OH)g, t—) FezO3 + 3H,0

CocTaBiieHo COKpamEHHOE HOHHOE YpaBHEHHUE MEPBOTO MPEBPAIICHUS:

4) 20H + Fe*" = Fe(OH),

OTBeT npaBWIbHBINM U MOJIHBIN, BKJIIOYAET BCE HA3BaHHBIE DJIEMEHTHI 4

[TpaBrIIbHO 3amMCcaHbl TPU YPaBHEHHS PEAKIIHHA 3

[IpaBusIbHO 3arMcaHbl IBa YpaBHEHUS peakIuil 2

ITpaBuIbHO 3aIMCaHO OJJHO YPAaBHEHUE PEAKLIUU 1

Bce niieMeHTBI OTBETA 3aMuCcaHbl HEBEPHO MM OTCYTCTBYIOT 0
Maxcumanvrviil 6aun 4
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ITocie mpomyckaHusl Yyepe3 pacTBOpP FMAPOKCHAA HATpUs 2,24 JI CepHUCTOrO rasa
(r.y.) nomyunnu 252 T pacTBOpa Cynb(huTa HATpHs. BEMMuCINTe MacCoBYIO OO
COJIH B MIOJIyYEHHOM PacTBOPE.

Conepma}me BEPHOI'0 OTBE€TA U YKa3aHMUA IO OLICHUBAHUIO banabl

(onyckaroTcsi uHble QOPMYJIMPOBKU OTBETA, HE MCKAXAIOIHE €r0 CMBICIIA)

DJeMeHThI OTBETA:

1) CocraBneHo ypaBHEHHE PEaKINU:

SO, + 2NaOH = Na,S0; + H,0

2) PaccunTaHo KOJHYECTBO BEHIECTBA CYJb(UTA HATPHUSA, TTOTYUYESHHOTO
B pe3yJIbTaTe peaKiyu:

n(SO,) =V(SO,) / V;, =2,24 : 22,4 =0,1 monb

o ypaBHeHuto peakunu n(Na,SO;) = n(SO,) = 0,1 monb

3) OnpeneneHa MaccoBas 1071 CyJib(uTa HATPUS B paCTBOpE:
m(NaZSO3) = n(NaZSO3) . M(Na2803) = 0,1 - 126 = 12,6 T

®(Na,SO3) = m(NaySOs) - 100 : m(p-pa) = 12,6 - 100 : 252 =5%

OtBer l'[paBI/IJ'ILHLII\/’I " HOHHLIﬁ, BKJIFOYACT BCC HA3BAHHBIC 3JICMCHTBI

HpaBI/IJ'IBHO 3allMCAaHbI IBA IEPBLIX M3 HAa3BAHHBLIX BBIIIC 3JICMCHTOB

HpaBI/IHBHO 3alliCaH OJIMH M3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

Bce nnemMeHTHI 0TBeTa 3amMcaHbl HEBEPHO UK OTCYTCTBYIOT

W (O~ (N W

Maxcumanvroiit 6ann
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Kpurtepun oneHnBanus 3aJaHiii NPaKTHYECKOH YacTH

Jan pactBOp cynb(ara Martus, a Takke HaOOp CIEAYIOIIMX PEAKTHUBOB: IMHK,
COJIsIHAs KHCJIOTa, PAacTBOPBI THAPOKCHIA HATpUs, XJopuaa Oapus W HHUTpara
Kamsl.

Hcnone3ys TONBKO peakTUBbl U3 INPUBEAEHHOIO IEPEYHs, 3alluIInTe
MOJIEKYJIIpHBIE YPaBHEHMsI IByX PEAKIMH, KOTOPbIE XapaKTEpU3YIOT XUMHUUECKUE
CBOICTBa Cynb(aTa MarHus, 1 yKaKUTe MPU3HAKN HX MPOTEKAHHS.

Copep:xaHue BepHOI0 0TBeTa H YKa3aHMS 110 OLleHHBAHMIO Bannsl
(mormycKaroTcs MHbIe OPMYIHPOBKU OTBETA, HE HCKAKAIOIINE €ro CMbICIIA)

DNIEMEHTHI OTBETA:

CocTaBieHbl ypaBHEHUS ABYX PEaKLi, XapaKTepU3yIOIUX XUMUIECKUE

CBOMCTBa CyJb(ara Maruus, U ykazaHbl IPU3HAKK UX POTEKAHMUS:

1) MgS0O, + BaCl, = BaSO4 + MgCl,

2) BBIMIaJIeHHE OEJIOT0 0CaNIKa;

3) MgSO,4 + 2NaOH = Mg(OH), + Na,SO,

4) BeinajieHue 6enoro ocaaka

OTBeT NpaBUIbHBII U IOJIHBIN, COAEPKUT BCE HA3BAHHBIE 2JIEMEHTBI 4

[IpaBuUnIBHO 3amTMCaHBI TPH DJIEMEHTA OTBETA 3

[IpaBusIbHO 3arMcaHbl IBa HJIEMEHTa OTBETA 2

[IpaBunpHO 3amMCaH OJWH JJIEMEHT OTBETA 1

Bce niieMeHTHI OTBETa 3anycaHbl HEBEPHO UIIH OTCYTCTBYIOT 0
Maxcumanvuviii 6ain 4
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[IpoBenuTe XUMHUECKHE PEAKIMH MEXAY CyJb()aTOM MarHus U BBIOpaHHBIMHU
BEUIECTBAMU B COOTBETCTBUM C COCTaBJICHHBIMH YpPaBHCHHSIMH pPEaKIHH,
coOirofas TpaBWia TEXHUKHA OE30MIACHOCTH, MPUBEIEHHBIC B WHCTPYKIHH K
3amanuio.  ONUIIUTe W3MEHEHMsI, TNPOMCXOJAIINE C BEIISCTBAMH B  XOJIE
MPOBEAEHHBIX PEAKIIHH.

Conep:kanne BepHOIO 0TBeTa H YKa3aHHS 10 OLeHNBAHUIO Banasl
(HOHyCKa}OTC}I HNHBIC q)OpMyJ'H/IpOBKI/I OTBETAa, HC HCKAXXaKIIe €ro CMI)IC.IIa)

XUMUYECKHA SKCIIEPIMEHT BBITIONIHEH B COOTBETCTBUH C HHCTPYKIIUEH K
3a/iaHuto 24:
e 0TOOp BEIIECTB MPOBEAEH B COOTBETCTBUHU C MyHKTamu 3-5, 9, 10

MHCTPYKIIUH;
® CMELIMBAHKE BEIECTB BBIIIOJHEHO B COOTBETCTBUH C IyHKTamMu 5—10
WHCTPYKITUH
XHUMUYECKHI 3KCIIEPUMEHT BBIIIOJHEH B COOTBETCTBUU C IpPaBUIIAMHU 2
TEXHUKH 0€30IaCHOCTH
IMpaBuma TexHWKM O€30MACHOCTH HAPYIIEHBI MpH OTOOpe WIHN 1
CMCIIMBAHMH BEIICCTB
[IpaBuna TeXHUKN 0€30ITACHOCTH HApYIIEHBI KaK MPH 0TOOpE, TaK U IPH 0

CMCIIMBAaHHWHU BCIICCTB

Maxcumanvrolii Oann 2

Hpu CYyWecmeeHHOM HapyulteHuu npasul mexnuxKu 6e3onacnocmu, IKCcnepm 0bs13a1
npekpamunib 8blNOJIHEHUE SIKCnepumernma 06)/‘111}01/1414/‘462.

B coorBerctBum ¢ IlopsakoM TpoBeneHMS TOCYNapCTBEHHOW HTOTOBOI
aTTeCTalluy Mo 00pa30BaTEIFHBIM IPOrpaMMaM OCHOBHOT'O O0OIIEro oOpa3oBaHHs
(npuka3 MunnpocsenieHust Poccun u Pocobpuanzopa ot 07.11.2018 Ne 189/1513
3apeructpupoad MuntocroM Poccum 10.12.2018 Ne 52953)

«64. DK3aMeHalMOHHBIE pPAOOTHI TPOBEPSIOTCS IBYMs OJKcmepramu. [lo
pe3yibTaTaM MPOBEPKU SKCHEPTHI HE3aBUCUMO JPYT OT ApyTra BHICTABISIOT OaIbl
3a KaXIbli OTBET Ha 3aJaHusl »OK3aMEHAMOHHOH paboTel... B ciydae
CYIIECTBEHHOTO pAacXOoKAEHHWs B Oamrax, BBICTABICHHBIX IBYMS OKCIEPTaMH,
Ha3HaJaeTcss TpeThst mpoBepka. CyIIeCTBEHHOE pacxXoXIeHWe B Oaymuiax
OmpeneNieH0 B KPUTEPUSX OLCHUBAHMUSA 110 COOTBETCTBYIOIIEMY Y4eOHOMY
IpeMETYy.

Tpetuii skcnepT Ha3HA4aeTCsl MpencenaTeNieM NMPEeAMETHOH KOMHCCHH W3
YHCIIa SKCIIEPTOB, paHee He MPOBEPSIBILUX 3K3aMEHALIMOHHYIO PaboTy.

TperbeMy  3kcmepTy  mpenocTtaBisercs uHopManus o  Oamnax,
BBICTABIICHHBIX JKCIIEPTAMH, paHEee HPOBEPSABIINMH 3K3aMECHAIMOHHYIO PadoTy
oOydyaromierocsi. bampl, BBICTaBICHHBIE TPETBHM  AKCIEPTOM,  SIBISIOTCS
OKOHYATEIILHBIMI.

CymecTBeHHBIM CUHTAETCS] PACXOXKICHUE MEXIy OajulaMH, BBICTABICHHBIMHU
JBYMsI SKCIIEpTaMH 3a BBINONHEHHE JII00oro u3 3amanmii 20-24, B 2 wmm Oomee
Gamuta. B aToM ciydae TpeTHil sKcIepT MpoBepsieT TONBKO T€ OTBETHl HA 3aJaHus,
KOTOpBIE BBI3BAIM CTOJIb CYIIECTBEHHOE PAaCcXOXKICHHE.
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