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JAemMoHcTpanHOHHbIH BapHaHT Ne 2
KOHTPOJIBHBIX H3MEPHTEJIbHbIX MATEPHAJIOB ISt
nposeaenusi B 2019 roagy 0CHOBHOIo rocy1apCTBeHHOr o
sk3amena no XUMHUU

IMosicHeHAS K ACMOHCTPAINHOHHOMY BAPUAHTY HK3aMEeHAIMOHHOH padoThI

Ilpu o3HaKOMIIEHMH C JAEMOHCTpPallHOHHBIM BapuaHToM 2019 r. ciegyer
HMeTh B BHJAY, 9TO 3aJlaHMS, BKIIOUYCHHEIC B JEMOHCTPAl[MOHHBIH BapHaHT, HE
OTpaXaloT BCEX DIEMCHTOB COJEPXaHWSI, KOTOpble OyAyT HpOBepAThCS ¢
nomompio BapuanToB KMM B 2019 r. IonHbiii nepeueHs 3J€MEHTOB coepiKaHus,
KOTOpBIE MOIYT KOHTpOIHpOBaThcs Ha »dk3aMeHe 2019 1., mpuBeséH B
KomduxaTope slleMeHTOB cojiepXaHus M TpeOOBaHHI K YPOBHIO HOATOTOBKH
obygaromuxcd AN IPOBEJCHHMS OCHOBHOTO TOCYJapCTBEHHOTO 53K3aMeHa IO
XUMHH, pa3sMEMEHHOM Ha caifte: www.fipi.ru.

JleMoHCTparOHHBIT BapHaHT IIpeJHA’HAYEeH 1M1 TOTO, YTOOBl JaTh
BO3MOXHOCTh JTIOOOMY YYacTHHKY D5K3aMEHAa W IMHPOKOH OOIIeCTBEHHOCTH
COCTaBHUTE IIpeICTABICHAE O CTPYKTYpe SK3aMEHATHOHHON paboThl, KOJHYECTBE H
dopme zajanuii, a Takke 06 WX ypoBHe cloxHOCTH. |IpmBenéHHble KpuTepUu
OLICHMBAaHUS BBIIONHEHHS 3aJaHuif ¢ pa3BEPHYTHIM OTBETOM, BKIIOYCHHBIE B
JeMOHCTPAllMOHHEIM BapHWaHT 3k3aMeHalHOHHOH paGoTHl, MO3BONSAT COCTABUTH
Ipe/cTaBIeHNE O TPeOOBaHUIX K IIOJHOTE M NPaBWIBHOCTH 3alllCH Pa3BEPHYTOTO
OTBeTA.

OTH cBefeHUd JAlOT BHITYCKHHKaM BO3MOKHOCTb BBIpaGOTaTh CTpaTETHIO
IO ATOTOBKY K cJade sk3aMeHa 1o XxuMuu B 2019 roxy.

© 2019 Deacpanbuas cityx6a o Hag30py B cdepe oGpazoBaHnd H Haykn Pocchiickoit Oenepannu



http://www.fipi.ru

Xumus. 9 wiace. 11 JleMoHCTpanoHHLIH BapHaHT 2019 1. -3/ 18

JeMoHcTpannoHHLIH BapuaHT Ne 2

HHeTpykuus mo BLIIOTHCHHIO PAGOTHI

Ox3aMeHaIlMOHHas paboTa COCTOMT W3 JBYX dacTell, BKIOUaOMMUX B cebd
23 sagammg. Yacte | comepxkutr 19 3ajammif ¢ KpaTKAM OTBETOM, 4acTb 2
COJICPXHUT 4 3aTaHus C Pa3sBEPHYTHIM OTBETOM.

Ha BhIOTHEHME dK3aMeHAITMOHHOM pabOTHI MO XWUMHHM OTBOJMTCS 2 daca
20 munyT (140 MUHYT).

OtBeTHl K 3aJaHuaIM 1—15 3amuchiBaioTcs B BHJC OJHOM IH(PHI, KOTOpas
COOTBETCTBYET HOMEPY IPaBIIBHOTO OTBeTa. DTy MU(py 3almmuTe B Mojie 0TBeTa
B TeKkcTe paboTHI, & 3aTeM IepeHecuTe B OnaHk oTBeToB Ne 1.

OtBeThl K 3afaHUIM 16—19 3amuchIBalOTCS B BHJE IIOCIEJOBATENILHOCTH
madp. DTy HoclIe 0BaTeIbHOCTS MU 3alHIINTe B HOJIE OTBETa B TEKCTE PaboTHI,
a 3aTeM IepeHecHTe B 61aHK 0TBeTOB Ne 1.

K samammsm  20-23  cneayer garTh TONHBIA  pa3BEPHYTHIH  OTBET,
BKIovaiomuit B cebs HeoOXOIMMBIE YpaBHEHWsI peaknuii W pacuéThl. 3ajaHus
BHIIONHAIOTCS. Ha Olanke oTBeToB Ne 2. 3amanve 23 mpejmoliaraeT BHIIONHEHHAC
SKCIEpUMEHTa 10 HabMOJeHHeM HKCIepTOB-3K3aMeHaTopoB. K BHINONHEHMIO
JaHHOTO 3aJaHWs MOKHO IIPUCTYIIATh He paHee deM depes | vac (60 MuH.) mocie
HavaJla 5K3aMeHa.

Bee OmaHKM 3aIONHAIOTCS SPKUMH YEPHBIMH UepHHIaMH. Jomyckaercs
HCIIONIb30BaHUE TeleBoY WK KalLUIIPHOM PYIKH.

IIpu BrImomHeHMEM paborel Bel Mokere moib30BaThes [lepuommueckoit
cucTeMoit ximMuaeckux sineMeHToB JI.U. MenseneeBa, Tabnuueif pacTBOPHMOCTH
collelf, KUCIOT M OCHOBAaHHM B BOJIE, DIIEKTPOXMMHYECKUAM PAJOM HalpskeHui
METaJlIOB ¥ HEIIPOTPaMMHUPYE€MBIM KaJIbKYISITOPOM.

IIpu BHINIONHEHUU 3aJaHUM MOXKHO HONH30BATHCS YEPHOBUKOM. 3amMcH B
YepHOBHKE, A TAKKe B TEKCTEe KOHTPOJLHBIX A3MEPHUTEILABIX MATEPHAJIOB He
YUHTBLIBAIOTCS NPH OLCeHUBAHHH PadoThl.

Bannel, momyueHHble Bamm 3a BHIIONHEHHBIE 3aJ@HMS, CYMMHPYIOTCS.
ITocrapafitech BHIMOJHUTH KaK MOKHO GoJbINe 3ajaHuii W HaOpaTh HauGonbliee
KOJIAIECTBO OaIoB.

Ilocne 3apepieHus paGoTH MpoBephTe, YTOOH OTBET Ha KaxJIO€ 3aJaHue B
6mankax otBeToB Ne 1 u Ne 2 GBI 3aImMcaH 1O HPaBHIBLHBIM HOMEPOM.

Kenaem ycnexa!

© 2019 depcpanbaas ciyx6a no Hagsopy B cdepe obpazosanusi H Hayku Poconiickoit Depepaun
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Yactb 1

OTBeTOM K 3afiaHmsaAM 1-15 aBnseTca ogHa Ludgpa, KOTopas CoOOTBETCTBYeT
HOMepy MNpaBWNbHOTO OTBeTa. 3anuwuTe 3Ty uUudpy B MNone oTBeTa
B TekcTepaboThl, a3aTem nepeHecuTe B BJTAHK OTBETOBM 1 cnpasa 0T
HOMepa COOT Be T CTBYIOLLLENO 3aaHNs1, HaYMHas C NepBoi KNeT OUKN.

Ha gaHHOM pucyHKe

n306pakeHa Moge/b aToMa

1) xnopa 2) asoTa 3) marams 4) ropa

Otget: | |

B KakoM pagy XMMWYeCKUX 3/1eMEeHTOB YCUINBAKOTCA HeMeTal/InYyecKune CBOIACTBa
COOTBETCTBYHOLLMX UM NMPOCTbIX BeLI.I.eCTB?

1) antomuHUA N ocdop  xnop
2) (Top”™ as3oT ™ yrnepog

3) xnop”™ 6pom” wog

4) kpemHuiA N cepa” docdop

OTBeT €

B mMonekyne (hTopa XMMUYecKas CBs3b

1) woHHas

2) KOBa/ieHTHasA NnonspHas
3) KOBaNeHTHast HemonsipHas
4) meTanMyeckas

OrseT: |:|

© 2019 denepanbHas cnyx6a No Hag3opy B chepe 06pa3oBaHKA U Hayku Poccuniickoli depepauum
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B xaxkoM coe IMHEHNH CTEIIeHb OKUCICHUS a30Ta paBHa +37

1) Na3N
2) NH,

3) NH,CI
4) HNO,

OrtBerT: D

Bemectna, Gopmyibl koTopelx — ZnO u Na,SO,, aBIMOTesS COOTBETCTBEHHO

1) ocHOBHBIM OKCHJOM M KHCIOTOH

2) aMdoTepHBIM THAPOKCHIOM H COJIBIO
3) amoTepHEIM OKCHAOM H COJBIO

4) OCHOBHBIM OKCUJOM U OCHOBAaHUEM

OrBeT: D

[Ipm3HakoM TpOTeKaHWS XUMHYECKOM peakimm MexJy OKCHIOM MeJd H
BOJIOPOJIOM SIBISIETCSI
1) mosBnenme 3amaxa
2) W3MCHEHHE IIBeTa

3) BeIIageHWe ocajka
4) BBIgENICHHE raza

OrtBerT: D

OnrHaxoBoe YHCIO MOJeM KaTHOHOB M aHHOHOB oOpasyercss NpH ITOTHOH
JICCOIMAIIAU B BOJIHOM pacTBope 1 MoIIb

1) HySO, 2) (NHy»S

OrBeT: D

T"a3 BBIICIIETCS TP B3aUMO el icTBUN
1) MgCl; u Ba(NOs),

2) N32CO3 u CaClz

3) NH,Cl u NaOH

4) CuSO,u KOH

OrtBerT: D

© 2019 DepaepanbHas ciryxba o Haa3opy B cdepe obpasoBanus u Hayku Poceuiickon Denepanun
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He pearupyror 1pyr ¢ apyrom

1) xmop u BoJopox

2) KuCIOpOJX U Kaublmit
3) asor uBoJa

4) sxexes3o u cepa

OrBeT: D

OKCI/IZ[ AIIOMHHIS pearupyeT € KaXXIbIM U3 JIBYX BEIECTB!

1) Na,Om HO 2) SiO, mAg 3) NaOH uwHCl 4) HNO;u O,

OtBeT: |:|

B peakimmo ¢ constHOl KHCIOTOM BeTymaer

1) Hurpart cepebpa
2) wHutpar Gapus
3) cepebpo

4) oxcun xpeMHUS

OrtBerT: |:|

Cpemn BemectB: NaCl, Na,S, Na,SO, — B peaknumio ¢ pactBopom Cu(NOs),
BCTynaer(-1oT)

1) Tonpko Na,S
2) NaCl u Na,S
3) NaZS u Nast4
4) NaCl u Na,SO,

OrtBerT: |:|

BepHns! i1 cyxaeHms 0 6e30IIacHOM 0OpalIeHAN ¢ XAMUYIECKIMH BEeCTBAMH?

A. Pazburhilf pryTHRIH TepMOMeTp W BHITCKOIYIO W3 HEro pPTYTh CIEAyeT
BBIOPOCHUTE B MyCOpPHOE BEAPO.

B. Kpackamu, cofepkaliuMy cOeJMHEHUA CBHHIA, HE PEKOMEHIyeTCs] IOKPHIBATh
JeTCKUe UTPYILIKY U IOCY Iy

1) BepHO TONBKO A

2) BepHO Tonpko b

3) BepHHI 00a CyXAeHHs
4) oba cyXJeHNI HeBEpHbI

OrBerT: D

© 2019 denepanbhad ciryxba Mo Haa3opy B cdepe o6pasopaHus M Hayku Pocouitokoi Denepanun
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Omgemom «k 3adanuam 16-19 senaemca nocaredoeamensnocms Hugp,
Komopute cnedyem 3anucamv ¢ BJJAHK OTBETOB Ne 1 cnpasa om nomepa
COOmBemCmeyomez0  3a0dnHun, HauuHan ¢ Rnepeoil  Kiemouxku. Omeem
3anucsieaiime 0e3 npoGenos, 3anAmMpIX U _Opyzux OONOIHUMETLHbIX CUMEOI08.
Kaxcoyro uupy numume ¢ omoenvnoil Kiemouke é COOMBEMCHMBUU C
HpUeeOEHHBIMU 8 DIIAHKe 00pazyanu.

Ilpu evinonnenuu 3adanuii 16, 17 u3 npeodornceHHO20 HepeuHA OMIBEHOs
evlfepume 06a NPAGUALHBIX U 3anUMIUmME ¢ MadauUyy yudpsl, nod Komopwvimu
OHU yKA3aHbL.

O6H_[I/IM JUIL Marimst 1 KpeMHUSL SIBJISICTCSI

1) Hasmuue TPEX IEKTPOHHBIX CIOEB B UX aTOMax

2) CymecTBOBaHUC  COOTBCTCTBYIOIHUX MM IIPOCTBIX  BCIIECTB B  BHJC
ABYXaTOMHBIX MOJICKYJI

3) TO, YTO OHH OTHOCATCA K MeTaJllaM
4) To, uTO 3HAUEHHE UX BIICKTPOOTPUIATEILHOCTH MeHbIIIE, UeM y docdopa
5) ofpasoBaHIe MMU BEICIIHX OKCHJOB ¢ obmmeit popmynoit 30,

OrtBerT:

JI 5TaHOJNA BEPHBI ClIe iYIOIHE YTBEPKACHHS:

1) B cocTaB MOJIEKYJIBI BXOJMT OJUH aTOM YIJlepoja

2) aToMBI yIiIepo/ia B MOJIEKYJIe coeIMHEHB! ABOHHON CBI3HIO
3) sBIsIEeTCs XKUJKOCTHIO (H.y.), XOPOIIO pacTBOPHMOIi B BoJIe
4) BCTymaeT B pEakIvio co IMEJIOTHHIMHU MeTallJIaMH

5) cropaer ¢ 06pa3oBaHAEM YTapHOTO Ta3a H BOJOpoa

OrBeT:

© 2019 dDeaepanbuas ciryx6a 1o Haja30py B cdepe 06pasobaHua H Hayku Poccuiickoi ®enepanun
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Mpy BbINOMHEHWM 3agaHuin 18, 19 K Ka>KgoMy 3/eMeHn” nepsBoro cronbua
nosbepuTe COOTBETCTBYIOLWMA 31eMEHT M3 BTOpPOro crTonbua. 3anuwnTe
B Tabnmuy BbibpaHHble LMdpbl NOL4 COOTBETCTBYOWMMM GykBamn. Lindpsbl
B OTBETEMOryT NOBTOPATLCS.

YCcTaHOBWTE COOTBETCTBME MeXAy ABYMS BELLeCTBaMM U PeakTUBOM, C MOMOLLbIO
KOTOPOro MO>XHO pPa3/invynTb 3TN BELLECTBA.

BELLECTBA PEAKTVB
A) NarCO3 n Na2Sio3 1) CuCb
Bb) KrCOsneExrCO3 2) HC1
B) Na2S04HNaOH 3) Mgo
4) KsPOas
A b B

OTBeT:

YCcTaHOBMTE COOTBETCTBME MeXAy HasBaHMEM BellecTBa W peareHTamu, C
KOTOPbIMW 3TO BELLECTBO MOXET B3aVIMO,lJ'EVICTBOBaTb.

HA3BAHWE BELLECTBA PEAEEHTB1
A) cepa 1) CO2,NazSo4(p-p)
B) OKCWp LMHKa 2) HC1, NaOH(p-p)
B) xnopwg antoMmHMs 3) AgNO03(p-p), KOH(p-p)

4) H2804(koHu.), O2

A B B
OTBeT:

He 3abygbTe nepeHecTW Bce O0TBeTbl B 6naHK oTBeToBM 1
B COOTBETCTBUN C MHCTPYKLUWMEN NO BbIMNOTHEHNIO paboTbl.

MpoBepbTe, 4TO6LI Ka>kapli 0TBET Obl1 3anncaH B CTPOKE C HOMEPOM
COOTBETCTBYHLLEro 3aaHus.

© 2019 denepanbHas cnyx6a No Hag3opy B chepe 06pa3oBaHMA 1 Hayku Poccuiickoli depepauum
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YacTtb 2

[Ona oTeeToB Ha 3agaHus 20-23 wucnons3yliTe BJIAHK OTBETOB M 2.
3anuwnTe cHavana Homep 3agaHus (20, 21, 22 unn 23), a 3aTemM pas3BépHY T bl
0TBeT K HeMy. OTBeTbl 3aMMCbIBaN T e YET KO 1Pa3bopUmnBo.

Mcnonb3yss MeTod 9MeKTPOHHOro GanaHca, paccTaBbTe KO3(MULMEHTbI B
YPaBHEHWW peaKLm1, cxema KoTopoit

L +H2S047 12+ H2S + H2O
OnpeaennTe OKUCANTENb U BOCCTAHOBUTENb.

170 r pacTBOpa HWTpaTa cepebpa CMellanM C W36LITKOM pacTBopa Xnopuaa
HaTpus. Bbinan ocafok Maccoil 8,61 r. BblunMCAMTE MaccoBYylO OO COMW
B pacTBope HWTpaTa cepe6pa.

MpucTynaliTe K BbIMONHEHUIO 3afaHuii 22 KU 23 MOCNe BbIMOIHEHWSA BCeEX
npeablaywmx 3agaHunin. MpounTainTe TEeKCT U BbIMOMHUTE 3ajaHns 22 n 23.
3afaHuve 23 BbINOMHAWTE TOMbKO NOA HAbN0AeHMEM 3KCNepT a-3K3amMmeHa T opa.

[na npoBefieHUs 3KCMepUMEHTa MPeL/IOKEHbI CNeAyHOLe PEaKTUBbI: XKeneso,
Mefdb M pacTBOpbl xnopuaa xenesa(LLl), rngpokcuga Hatpus u cynbdata meau(r).
Bam TakKe npeAocTaBneH  KOMMEKT  N1abopaTopHOro  060pyAoBaHUs,
Heo6X04UMOro Ans NPOBeAeHNS XMMUYECKNX PeakLmWii.

TpebyeTcs MonyunTb rMAPOKCU xenesa(ll) B pe3ynbTaTte NPOBEAEHWS ABYX
rnocnefoBaTebHbIX peakuuii. Bblbepute HEOBXOAMMbIE AN 3TOFO PeakTuBbl U3
uucna Tex, KoTopble Bam NpeanoxeHsi.

CocCTaBbTe CXeMy MpeBpaLleHWii, B pe3y/ibTaTe KOTOPbIX MOXHO MOAyuuThb
yKa3aHHOe BeLIeCTBO. 3anuluMTe YpaBHEHWUS [BYX peakuuil. [ns peakuuu
MOHHOTO 06MeHa COCTaBbTE COKPALLEHHOE OHHOE YPaBHEHME.

O3HaKOMbTECh C «VIHCTPYKLME N0 BbINOMHEHUIO 3afaHNs 23», NpuiaraeMoin
K 3agaHnam KNM.

MogrotoBbTe nabopaTopHoe 060pyAOBaHME, HEOOXOAMMOE AN MPOBEAEHUS
3KCMEPUMEHTA.

MpoBeanTe peakuuy B COOTBETCTBMU C COCTaB/IEHHOW CXeMOli NPeBpaLLeHni.

OnuwmnTe M3MeHeHWs, MPONCXOAALLME C BELLECTBAMMN B XO4e MPOBeAEHHbIX
peaKLmia.

Cpoenaiite BbIBOJ O XMMUYECKMNX CBOWCTBaX BeLLECTB (KMCMOTHO-OCHOBHBbIX,
OKWCMNTE/IbHO-BOCCTAHOBUTENbHbIX), YYacTBYHOLLMX B peaxuuu, n
KaCCUMUKALMOHHBIX NPU3HaKaX peakLnii.

IMpoBepbTe, 4YTOGbI KadKAbli O0TBET Obll 3anucaH psigoM C HOMEpPOM
COOTBETCTBYHOLLEro 3aaHusl.

© 2019 degepanbHas cnyx6a no Hag3opy B chepe 06pa3oBaHKA U HayKu Poccuiickoli depepatium
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Hucrpyknns mo BLINOTHCHHIO 3a/1aHAA 23

Baumanmne: B ¢Tyyae yXyAIICHHS CaMOIYBCTBHS Ii¢pe] HAYAIOM ONLITOB
HJH B0 BpeMs HX BBIIOJIHCHHS 00A3aTeTbHO cO0O0LIHTE 06 3TOM
OPraHH3ATOPY B AY/IHTOPHN.

1. Bel npucTynaere K BHIIOJHCHAIO SKcHepUMeHTA. J[9 3TOro mojyuuTe
JIOTOK ¢ Ja6opaTOpHBIM OOOPYAOBaHHEM H peakTHBAMH Yy CIELUAIHCTA I10
obecrieueHHIO TabopaTOpHHIX paboT B ay ANTOPHH.

2. IlpoutuTe emé pa3s TekcT k zajaHmAM 22 u 23 u yOeautech, UTO Ha
BBIJaHHOM JIOTKE HAXOJHTCS IMTH IEePEeUHCIICHHBIX B YCIOBHH 3aJaHHI
PEaKTHBOB.

3. Ilepen HavaToM BBINOJHCHHA 3SKCHEPHMEHTA OCMOTPHUTE EMKOCTH C
peakTHUBaMH ¥ OIIpejieuTe crocob paboThl ¢ HAMH. [Ipu sToM obpatute
BHIMaHHAC Ha PeKOMCH/AINA, KOTOPHIM BhI TOJKHEI Clle T0BaTh.

B ckisiAke HAX0AMTCH NMHIETKA. DTO 03HAYAET, YTO OTOOP KUAKOCTH
U TIepellHBaHAe e& B MPOOHPKY W MpoBeJeHHS peaklHH HeoOXoMuMo
IPOBOJAUTH TONBKO C IOMOMMBIO MUMeTkH. JUIT HmpoBeleHHS OMBITOB
otbupatoT 7-10 kamelrs peakTHBa.
IInnerka B cKIfHKe ¢ RAAKOCTBIO OTCYTCTBYeT. B sToM ciyuae
HiepeJIuBaHuEe pacTBOpa OCYIIECTBIMIOT 4yepe3 Kpail CKISHKH, KOTOPYIO
pacmoaraioT Tak, YTOOH IpU €€ HAKIOHE STHKETKa OKa3allach CBEpXY
(«3TuKeTKy — B JajJoHb!»). CKITHKY MeNIEHHO HAKIOHSIOT Haj
mpobupkoit, moka HYXHEIM 00BEM pacTBOpa He HEpenbércs B HeE.
O6B&M IIepeTUToro pacTBopa A0KeH cocTaBIATh 1-2 mu (1-2 cm).
Jns mpoBeieHnsi ombpIiTa TpedyeTcsl MOPOIIKO0OpasHoe (ChHIMydee)
BemectBo. O160op NOpONKOOOpazsHOro  BEMIECTBA M3  EMKOCTH
OCYIIECTBIAIOT TONBKO ¢ IIOMOIIBIO TOKEUKH WY MIMaTeIsL.
IIpn orGope HCXOHOTO peaKkTHBA B3AT €ro H3JMIIeK. Bosspar
H3NIAIIKa peakTHBa B HCXOJHYIO EMKOCTh KaT€TOPHYecKH 3alpeéH. Ero
HOMEINAIOT B OTAENBHYIO, PE3ePBHYIO IIPOOUPKY.
Cocyl ¢ HCXOZHBIM peakTHBOM (KHAKOCTBIO MJIM IIOPOIIKOM)
00M3aTe/ILHO 3AKPBIBAETCH KPHITKOH (1IpoOkoif) oT 3To ke EMKOCTIL
IIpn pacTBOpeHHH B BoJ¢ NOPOITKOOOPasHOTO BelllecTBa IWIM IIPH
IepeMeIMBaHUY PEakTUBOB cJleyeT cjIerka yAapaTh HajibIeM o THY
poOUPKH.
Jlns ompeneneHnd 3aIlaxa BellecTBa B3MaxoM PYKHM HaX TOPIBIIIKOM
COCY/la ¢ BeIeCTBOM HANPABJISIIOT [Iaphl 3TOTO BeIlecTBa Ha ceOs.
JU1s mpoBeneHHs HarpeBaHHsi NpPOOHPKH ¢ peaKTHBaMH Ha
IUTAMEHH CIIHPTOBKE He00X01MMo:
1) CHATH KONMAUOK CIIMPTOBKH W MOJHECTU 3aKEHHYIO CIIMUKY K €&
¢burmo;

© 2019 DepaepanbHas cityxba 1o Haa30py B cepe o6pasopanus M Hayku Poccuitckoit Qenepanuu
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2) 3axpernmTh OpoOHUPKY B MpoOHpKodepxkaTtele Ha paccTogHHH 1-2 cM
OT TOpIHIIKa PO OHPKH;

3) BHecTH IIPoOHPKY B IUTaMs CIHPTOBKH H NepeABHTATh ¢¢ B INIAMCHHA
BBEpX WM BHH3 TaK, YTOOBl IpoOHpKa ¢ XHAKOCTHIO PaBHOMEPHO
Hporpenacs;

4) manee ciejlyeT HarpeBaTh TOIBKO Ty 9acTh MPOOHPKH, T/l HAXOJITCS
BelllecTBa, TIPH 3TOM INPOOHPKY VAepXHBaTh B cleTka HAKIOHHOM
HONOXKEHHUH,

5) OTKpHITHIl KOHel| IMpOOUPKU cleNyeT OTBOJUTH OT ceds U ApYTux
L

6) mocie HarpeBaHHi SKHAKOCTH MpobHpkodepxkaTelb ¢ Mpobupkoit
MOMECTHUTH B IITaTHB A7 IPoGHPOK;

7) ¢uTHIL CIUPTOBKHU 3aKPHITh KOJIIAUKOM.

Ecim peakTHBBI monmaan Ha paGoumii croJ, HX YJAMIOT C

TIOBEPXHOCTH CTOJA C IOMOIIBIO Cal(peTKH.

Ecim peakTHB Hmomal Ha KOKY WIH OJekKAy, HeoOXoInMo

HE3aMe UIHTENFHO OOpaTHTBCA 33 MOMOIIBIO K CIEIHANUCTY IO

obecriedeHATO Ta60paTOPHHIX paboT B ay TUTOPHH.

Brl TOoTOBEI K BBIIOJIHEHHI0 JKcHepaMeHTa. [logHuMHTE pyKy H
TIPHTTIACATE OPTAaHU3ATOPa B ayAUTOPHH, KOTOPHIM HNPHUIIACHT 3KCHEPTOB
IpeMETHONH  KOMHCCHH I OICHHWBaHWS IpoBojmMoro  Bamm
SKCHCPHMEHTA.

Havmnaiite BLINOJHMATL ONBIT. 3allicHBaiite B YepHOBHKE CBOH
HaOMIOJICHAS 3a M3MCHEHHSIMH, HMPOUCXOMIIMIMMU ¢ BeLIECTBaMH B XOJe
peaxnuii.

Bbl 3aBepmmim skcnepumentT. B Gnanke orBeroB Ne2 moapoGHo
onmumuTe HabmojaeMBle HW3MCHCHHS, KOTOPbIe IPOHCXOIWIH ¢
BeMIECTBAMH B KaXJIOM U3 JBYX LpoBeJSHHBIX Bamu peakimii. Caenaiite
BEHIBOJ O XHMHYECKHX CBOMCTBaX BemecTB (KHCIOTHO-OCHOBHEIX,
OKHCIIATENFHO-BOCCTAHOBATENBHBIX), VYACTBYIONMX B peakldH, H
KIIaccu(pUKanHOHHBIX MPU3HAKaX peaKIdif.

© 2019 Depepanpras oayxba IO Hag30py B cdepe obpazosanns H Hayku Poccuiickoii Oenepaunu
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Cucrema ONlecHUBAHHA YK3aMeHAIINOHHO paGOTLI o XuMHH

Yacern 1

BepHoe BhINoHEHUE Kax0To U3 3aanuit 1-15 onenuBaercs 1 GamroM.

3a moiHBIM NpaBWIBHEIM OTBET Ha KaxkJaoe u3 3ajaHmit 16—19 craBures
2 Gayna; ecau JOIYIeHa OJHA ONMOKa, TO OTBET oleHmBaercs B 1 Oamr Ecnu
JIOIyTeHo ABe U Gonee omMOOK Win OTBETA HET, TO BhicTaBisieTcsa O 6allios.

Homep zaganns IpasrnsnabIii Homep 3aganns IIpaBuAbLHBIH
oTBET oTBeT

1 4 11 1

2 1 12 1

3 3 13 2

4 4 14 2

5 3 15 4

6 2 16 14

7 4 17 34

8 3 18 241
9 3 19 423
10 3

© 2019 ®eaepanbuas ciayxGa no Hagzopy B cdepe obpazosanus H Hayku Poccaiickoit Oenepanu
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Yacrn 2

Kpurepnn oneHBanAs BLIIOJIHCHAS 3aAHHH ¢ Pa3BEPHYTHIM 0TBETOM

HCHOJ’IBByFI METOJ DBJICKTPOHHOTO 6aJ1cha, paccTaBbTE KO3(p(pI/H_II/IeHTI>I B
YpaBHEHUHU peaKIluH, CXEMa KOTOpOi/'I

HI+ HzSO4 — Iz + HzS + HzO
OnpeneJmTe OKHUCJIUTEIIh 1 BOCCTAHOBHTEJIb.

Cojepxanne BEPHOT0 0TBETA H YKA3aHHA N0 OlleHHBAHHIO Bbaumt
(omyckatoTcsi HHbIC POPMYIHPOBKH OTBETa, HE HCKaXKAIOIIHE €ro CMbICIIA)

OeMeHTH OTBeTa!

1) CocraBiieH >JIeKTPOHHBIN OaaHc:

1[8°+8 —8?

4|2'-26-1°

2) PaccraBnens! ko3¢ PUIACHTH B ypaBHEHHH PeakIiu:

8HI + HzSO4 = 412 + st + 4H20

3) Yka3aHo, 4TO cepa B CTELICHH OKHCIEHHUs 6 SBISIeTCS OKUCIUTEINEM,
a 1oJ B CTEIICHH OKHUCIICHHS —] — BocCTaHOBUTEJIEM

OrtBeT HpaBHJ'IBHBIﬁ U IIOJHBIH, COJICpKUT BCE€ Ha3BaHHLIC BBHIIIE 3
3JIEMCHTEL

B oTBete AOIIyITIeHa omubKa TOJILKO B OJHOM H3 3JIEMCHTOB

B otBete AOIIY IMEHBI OIIUOKH B ABYX dJIECMEHTax

Bcee nmeMeHTH 0TBeTa 3alIMCaHbl HEBEPHO

W | o=

Maxcumanwvnuiii 6ann
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170 T pacTBOpa HHTpaTa cepeOpa CMeMad ¢ H30BITKOM pacTBopa XIOpHAA
Harpusd. Bbriman ocagok Maccolt 8,61 r. Beuumenmwre MaccoByIO JONIO CONH
B pacTBOpe HUTpaTa cepedpa.

Coaep:xannue BepHOT0 0TBeTa H YKA3AHNS 10 OIeHNBAHUIO
(nomyckaroTes HHbIE (HOPMYIHPOBKH OTBETA, HE MCKKAIOIIAE ST CMBICTA)

1) CocTaBineHo ypaBHEHUE peaKlluu:
AgNO; +NaCl = AgCl + NaNOs

2) PaccuuraHbl KOIUYeCcTBO BellecTBa U Macca HUTpaTa cepedpa, coiepKamerocst
B MCXOIHOM pacTBOpe:

1o ypaBHeHMO peakunu n(AgNO;) = n(AgCl) = m(AgCl) / M(AgCl) =
=8,61/143,5=10,06 moup

m(AgNO;) =n(AgNO;) - M(AgNO3) =0,06 - 170=10,2 1

3) BrrumciieHa MaccoBast o HUTpaTa cepedpa B HCXOJHOM PacTBope:

©(AgNO3) = m(AgNO;) / m(p-pa) = 10,2 / 170 = 0,06, wru 6%

Kpurepnn onennBanns Banibt

OrtBeT HpaBHJ'IBHBIﬁ u HOJ'IHBIf/'I, COJICPIKUT BCC HA3BAHHBIC 3JIECMEHTEHI

HpaBI/UIbHO 3allMCaHbl IBa IICPBLIX 3JICMEHTa OTBETa

HpaBI/UIBHO 3alliCaH OJUH 3JICMCHT OTBETa

Bcee nmeMeHTH oTBeTa 3aIHMCaHbI HEBEPHO

WO =W

Marxcumansnvolii 6amn
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Jl1s IpoBe AeHIS SKCIIEPIMEHTa IIPeUIOKEHBI CJIe Iy OIIe PeaKTHBEL JKeJe30,
Menb U pacTBOpPH xiopuia xexeza(lll), ruapokeuga varpus u cyabgara meau(1l).
Bam Taxkxe IpefocTaBIeH  KOMIUIEKT — JabopaTopHOTo  00opyI0BaHU,
HeoOXOANMOTO JUIS IPOBEICHIS XUMIIECKIX PeaKITHiA.

Tpebyercsa moxyaurs ruapokena xenesa(ll) B pesyabrare mpoBeaeHus ABYX
HocJIe JOBaTEIIbHEIX peakiuil. Bribepure HeoOXOAMMBIE IS 3TOTO PEaKTHBHL W3
9HciIa TeX, KOTOpPHIE BaM IIpe ITOXKeHBI.

CocraBbTe cXeMy IIpeBpallieHHH, B pesylIbTaTe KOTOPBIX MOXHO IOJNYUHTH
yKazaHHOE BEIECTBO. JallHIIUTe YpaBHeHUs 1ByX peakuuit. i1 peaxrmum
HOHHOTO 00MeHa COCTaBbTe COKpAIeHHOe NOHHOE YpaBHEeHHE.

Copep:kaHle BEPHOT0 0TBETA H YKA3aHHUA 10 0IleHUBAHUIO bamist
(momyckaroTcs HHBIE (hOPMYIHPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICTA)

CocraBileHa cxeMa IIpeBpalllcHUl, B pesylbTaTe KOTOpPoH MOKHO
OJIyuuTh TUApokcu xenesa(ll):

1) Fe mwmu CuSO4 — FeSO,— Fe(OH),

CocTaBlleHE YpaBHEHUS JBYX IIpOBEIEHHEIX peakIuit

2) Fe+CuSO, =FeSO,+ Cu

3) FeSO, + 2NaOH = Fe(OH), + Na,S0,

CocTaBileHO COKpalléHHOE HOHHOE YpaBHEeHUE BTOpoi peakuuu:

4)Fe’ +20H =Fe(OH),

OTBeT IpaBWIbHBI U OTHBIH, COAEPKHUT Bee HA3BAHHBIC BIIEMECHTHI 4
[IpaBuibHO 3allCaHbl TPHU IE€MEHTa OTBETa 3
[IpaBuibHO 3allcaHbl JiBa 3JeMEHTa OTBeTa 2
[IpaBuibHO 3anmcaH OJUH 3JIEMEHT OTBeTa 1
Bce niemeHTEI 0TBeTa 3aIiicaHbl HEBEpHO 0
%1%
Eciu a1 IepBOro IpeBpallicHHS COCTaBICHO YPaBHEHHE peakIluH,
KOTOpasl I[PaKTHIeCKH HEeOCYIIeCTBHMa, TO CIEJYIONIHE 3JIeMEeHTHI
OTBeTa HE paccMaTpUBalOTCd U 3a BHIIOJHEHHE BCETO 3aJaHus
peicTapsgeTcs O 6aLton

Maxcumanvuoiii 6ann 4

© 2019 DepepanbHas oIyx0a Mo HAA30pY B cdepe obpazosanus u Hayku Pocouiickoit Qenepanuu
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OsnaxoMbTech ¢ «HCTpyKIHel o BEIMOTHEHUIO 3aJaHAs 23%», mpunaraeMoi
IToaroroBrTe mabopaTopHOE 00OPYZOBaHMEe HEOOXOJUMOE IS MPOBeAeHHS

HpOBe,I[I/ITe Ppeakiii B COOTBETCTBUU C COCTaBIICHHOU cXeMo# HpeBpameHHﬁ.

Ormmmure W3MEHEHUS, IPOHUCXOJIIINE C BEIeCTBAMHA B XoJe MPOBeAEHHBIX
peaxmuit.

OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'IBHBIX),

KJ'IaCCI/I(bI/IKaHI/IOHHBIX IIpU3HaKax peaxunifl.

Crenalire BBIBOJ O XUMHYECKHUX CBOMCTBaX BeIeCcTB (KHCIOTHO-OCHOBHBIX,
YHacTBYIOIIUX B peaxiuuy, H

Coaep:kanne BepHOro 0TBeTa U YKa3aHHS [0 OlleAABAHAIO
(momyckaroTcs HHbIE (HOPMYIHPOBKH OTBETA, HE UCKAKAIOIHE O CMBICIA)

Baibl

K1

IIpoBeneHBl peakIi B COOTBETCTBHHM C COCTaBJICHHON cxeMoi,
¥ OIWCaHbl H3MEHEHWS, I[POUCXOJIAININE ¢ BEHEeCTBAMH B XOJe
IIpoBeIeHUs peaKITuii:

1) 1ma nepBo peakIuu:  BBIJENIEHHE KpacHOIo — ocajka
MeTajImueckodl MeZW W/WIM H3MeHeHHe IBeTa  pacTBopa
(ucuesHoBeHHe TOIy 00 OKpPacKH pacTBOpa);

2) 171 BTOpO’ peakIuy: BHIIIaJCHNE Cepo-3elIEHOTO 0calKa,

3) cdopMymmpoBaH BHIBOX O  CBOHCTBaX  BeUIECTB W
KJIaccu(pMKaoOHHEIX PU3HAKaX POBeJEHHBIX peakIii:

B OCHOBE IIPOBEJEHHOTO DKCIIEPUMEHTa JIEKUT OKHUCJIUTENbHO-
BOCCTAHOBUTENGHAS  peakUys 3aMelIeHns] KaTHOHa  MeEHee
aKTUBHOTO MeTallla (Cuz*) 6oJiee aKTUBHBIM METAIUIOM (GKEJIE30M),
a TaloKe peakIs WOHHOTO OOMeHa MeXIy CONBI0 W IMEIOYHIO,
MIPOTEKAIOMmas 3a CYET BRIIaJeHII OcalKa

OrBeT NpaBUILHBIA ¥ HOJIHBIH, COJEPKHUT BCE HA3BAHHBIC SIIEMEHTHI

HpaBI/IJII)HO 3aIlICaHbI JBA 3JIEMCHTA OTBECTA

HpaBI/IJIBHO 3aliCcaH OJJUH 3JIEMCHT OTBETAa

Bce siieMenTH 0TBeTa 3amHcaHbl HEBEPHO

O|= (| W

K2

OI1eHKa TEXHAKH BHIIOIHEHHS XMMHYECKOTO SKCIIEpPUMEHTa:
e coOmoyenre OOMENPHHATHIX IpaBWil IHpH OoTOOpe HYXHOTO
KOJIIMIECTBA PEaKTHBa;

e coOmoyenne mpaBmi1 Oe3omacHOro oOpallleHHs ¢ BellecTBaMU
# 000y JIOBaHHUEM IIPH IIPOBEIEHIN XMMHUECKUX peakiuii

IIpu mpoBejieHHH SKCIIEpUMEHTa IONHOCTHIO COONIOJAlNCh Bce
npaBmiia 0TO0pa PEakKTHBOB U POBEIEHNS XMMHUECKUX peakiuii

IIpu npoBejicHMM SKcHepUMeHTa OBUIM HapyIIeHH TpeGOBaHHS
IpaBmI 0TOOpa PeakTHBOB MIN MPOBeJSHIS XMMIIECKHUX peakiuii

IIpu nposeeHny SKeIepUMeHTa ObIIM HapyINeHH IIpaBuia oT60pa
PEAKTHBOB M NPOBE/ICHIST XMMHUECKHX peaKImit

Maxcumanonwtii 6ann
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B coorBerctBun ¢ [lopsakoM IpoBelieHHS I'OCYJapCTBEHHOH MTOrOBOM
aTTecTalmd Mo oOpa30oBaTeNbHBIM IIPOrpaMMaM OCHOBHOTO obmiero o6pazoBaHHS
(upuxa3z Muno6pHayku Poccmm ot 25.12.2013 Ne 1394 saperucrpupoBaH
MunioctoM Poccun 03.02.2014 Ne 31206)

«48. Dx3aMeHaIlMOHHBIe pPaboOTHl IpoBepsroTcs JABYMS skcmepramu. [lo
pe3yJisTaTaM HpPOBepKH 3KCIePTHl HE3aBICHMO JPYT OT JIpyTa BHICTABIBIIOT Oalliibl
3a KakIblii OTBeT Ha 3aJaHAS »SK3aMEHAIMOHHOM paboTeL.. B cimydae
CYIIECTBEHHOTO PAacXokleHHs B OalllaX, BBHICTABICHHBIX JBYMS SKCIIEpTaMH,
HasHagaeTcs TpeThsd mpoBepka. CymmecTBeHHOe pacxoxieHHE B Oamax
OllpefieIeHO B KPHUTEPUIX OLEHUBAHMSI IO COOTBETCTBYIOMEMY ydeOHOMY
IIpeAMETY.

Tperuit skcmepT HazHauaeTcs IpejcEjaTelieM NpeJMEeTHOH KOMHCCHH W3
YHcIia HKCIEPTOB, paHee He IPOBEePABIINX 3K3aMEHAIHOHHYIO paboTy.

TperpeMy  okcmepry — Ipejgocrapiliercss HHpopMmanus o Oanax,
BBICTABJIIEHHBIX 3KCIEPTaMM, paHee IIPOBEPSBIIMMH 3K3aMeHal[MOHHYIO paboTy
oOyuatomerocs. bamiusl, BBICTABIEHHBIE TPETBHM SKCIEPTOM, SBIAIOTCH
OKOHYATETHHBIMID».

CyIrecTBeHHEIM CUHTaeTCs pacxoxieHue Mexk Iy 6annamu,
BHICTaBICHHBIMH JIBYMSI SKCIIEpTaMU 3a BEIIOJTHEHHE To00ro U3 3ajanuii 20-23, B
2 mm Golee 6amIoB. B 5TOM ciIydae TpeTuit sKkcIiepT IpoBepsaeT TONbKO Te OTBETHI
Ha 3aJaHus, KOTOPHIC BRI3BAIH CTOIb CYIIEeCTBEHHOE pacXosk JeHHe.
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