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OLICHKM BBITIOJHEHUS 3aJaHUN C Pa3BEPHYTHIM OTBETOM, MPUBOISTCA MPUMEPHI
OLICHUBAHUS BBIMOJIHEHUS 3aJaHUM W JAIOTCI KOMMEHTapHuH, OOBSCHSIOIINE
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OcHoBHOM rocyaapcTBeHHBIN 3kx3aMmeH (OI'D) mpeacrasnsier coboit popmy
rOCyJAapCTBEHHOM WTOTOBOM AaTTECTAIlMU, NPOBOAUMOM B LEIAX OINPEACICHUA
COOTBETCTBUS pe3ynbTaToB OCBOCHHUS oOy4JaronmmMucs OCHOBHBIX
00pa30BaTEeNbHBIX TPOrPaMM OCHOBHOTO OOIIET0 00pa30BaHUs COOTBETCTBYIOIIUM
TpeboBaHMsIM (eaepaibHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIApTa.
JI1st yka3aHHBIX 1I€JIed MUCTONB3YIOTCSI KOHTPOJIbHBIE U3MEPUTENIbHbIE MaTepUabl
(KM), mpencrapusitonye co0Oi KOMIUIEKCHl 33JaHUN CTaHAAPTHU3UPOBAHHOM
bhopMBI.

OI'D mpoBoautcs B coorBeTcTBUM ¢ DenepanbHbiM 3ak0HOM 0T 29.12.2012
Ne 273-®3 «0O06 obOpazoBanun B Poccuiickoit ®enepanuu» u Ilopsakom
MPOBEICHUS] TOCYJApCTBEHHOM WTOTOBOM arTecTand 1o 00pa3oBaTeIbHBIM
nporpaMMaM OCHOBHOTO 0OmIiero oOpa3oBaHHs, YTBEPXKACHHBIM MPHUKA30M
Munnpocserienus Poccun u Pocoopuamzopa ot 07.11.2018 r. Ne 189/1513.

Copepxanne  KMM  ompenpensercs Ha  OCHOBE  (peiepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00111eT0 00pa3oBaHus
(mpukaz Muno6pnayku Poccum ot 17.12.2010 Ne 1897) ¢ yuérom IIpumepHoii
OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 0OIEro 00pa3oBaHUs
(omoOpena perieHueM deaepaIbHOTO Yu4eOHO-METOAUISCKOr0 OOBEIUHEHUS I10
obmemy o6pazoBanmio (mpotokost oT 08.04.2015 Ne 1/15)).

B KHUM obecneyeHa NpeeMCTBEHHOCTb MPOBEPSAEMOrO COJEPIKAHMS
¢ eqepabHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIETO
oOpazoBanus no xumuu (mipuka3 MunoOpazoBanusi Poccun ot 05.03.2004 .
No 1089 «OO6 ytBepxkaeHun ¢eaepalbHOTO KOMIIOHEHTa T'OCYJIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAaHAAPTOB HAYAJIBHOTO OOIIEro, OCHOBHOTO  OOIIEro

U cpeaHero (IOJIHOTo) O0IIero 00pa3oBaHU»).



1. 3AJAHUS C PABBEPHYTBHIM OTBETOM B KUM OI'3 IO XUMUU

Bapuant sk3amenanmonHoit pabotst OI'D mo XMMHHM COCTOMT W3 JBYX
YyacTeH, pa3INYarolMXCcs 0 Ha3HAYEHHUIO, a TAKXKE M0 COAEPKAHUIO U CIOKHOCTU
BKJIIOYAE€MBIX B HUX 3aIaHUM.

Yacts | comepxut 19 3axaHnil ¢ KPATKUM OTBETOM, I0JIpa3yMEBAOIINX
caMoCTOATeNbHOE (OPMYJIMpPOBAHME M 3alUCh OTBEeTa B BUAEC UUDPHI WU
MOCJIeIOBATEILHOCTH ITUDP.

Yactp 2 BKIIOYACT S 3alaHUil ¢ Pa3BEPHYTHIM OTBETOM: TPU 3aJIaHUS TOU
gactu (20, 21, 22) moapasymeBalOT TOJBKO 3allMCh Pa3BEPHYTOrO OTBETa, a
nBa 3ananus (23 u 24) — npeanosiararoT BBIMOJHEHUE PEaJTbHOTO0 XUMHUYECKOTO
HKCIIEPUMEHTA U O(POPMIIEHUE €TO PE3yJIbTATOB.

B ommmune or 3amaHui yacth 1 3amaHus BBICOKOTO YPOBHS CJIOKHOCTH
IpelyCMaTpUBalOT KOMOWHUPOBAHHYIO INPOBEPKY YCBOEHHSI HECKOJIBKHX (IBYX
u 0osiee) 3JIEMEHTOB COJAEPKAHMS, KOTOPHIE MOTYT OTHOCUTBCS K pPa3iMYHBIM
coJlepKaTelIbHbIM  OJIOKaM, HampuMep «XHMHUYecKas peakuus» U «Meroabl
ITIO3HAHUSA BEILECTB U XUMUYECKUX SBICHUN.

KomMOunHupoBaHue IpoBepsSEMbIX 3JIEMEHTOB COJIEPKAHUS B ATHX 3a/laHUAX
OCYUIECTBJISIIOT TakKuM 0Opa3oM, 4YTOOBI YK€ B KX YCJIOBHM MPOCIIEKUBAIACH
HEOOXOJUMOCTb NOCIe008AMENbHO20 BbINOIHEHUS HECKOLKUX 83AUMOCEA3AHHbIX
oelicmeuti, B6blAGIeHUs NPUYUHHO-CTIEOCMBEHHbIX CEs3ell MedHcOy dleMeHmamu
cooepoicanusl,  QOPMYIUPOGAHUs  Oomeema 8  ONPeOenéHHOU  No2uKe U
¢ apeymenmayueil omoenbHuvlx noaoxceruti. OTCroa CTAHOBUTCS OYEBUIHBIM, YTO
BBINIOJIHEHHUE 3aJaHuil ¢ pa3BEPHYTHIM OTBETOM TpeOyeT 0coOOro BHUMAHMUS
K 0()OpMJICHHIO OTBETa Ha BOIIPOCHI, CHOPMYIUPOBAHHBIE B YCIOBHUH.

N nakonel, BaXXHO OTMETHUTH, YTO BBINIOJHEHUE 3aJaHUU C Pa3BEPHYTHIM
OTBETOM TpeOyeT OT BBIMYCKHUKA OCHOBHOM IIKOJBbI OOJYMBIBAHHMSI MHOTHX
BOIIPOCOB, YMEHUW NPUMEHATH 3HAHUSA B HE3HAKOMOMW CHUTYallMM, aHAJU3UPOBATH

YCJIOBUS POBEJICHUS PEAKIIU ¥ POTHO3UPOBATH BEPOSITHOCTH 00pa30BaHUSI TOTO



WIM HWHOTO MPOAYKTAa PEAKIHMH, CAMOCTOSITENBHO BBICTPAaMBATh XOJ PELICHHUS
3aJ1a4yy U T.II.

3amaHusl ITOW YaCTH TPOBEPSIOT YCBOCHHUE YYAIIMMHUCS CIEAYIOLIUX
AIIEMEHTOB COJIEpPKaHUs, OTHOCSIIMUXCA K OOLIed M HEOPraHM4eCKOM XUMHMU:
«OKHCIINTEIIbHO-BOCCTAHOBUTEIIBHBIE peakuumny, «CII0CO0BI HOJIy4CHUS
HEOPTraHWYECKUX BEIIECTB», «XMMHYECKHE CBOMCTBA pa3JIMYHBIX KJIACCOB
HEOPTraHWYECKUX COCIUHEHUN», «TE€HETUYECKas B3aUMOCBS3b HEOPraHMYECKUX
BEUIECTB pPA3JIMYHBIX KJIACCOB», «PEAKIUHM HMOHHOTO OOMEHa», «KOJIUYECTBO
BEILECTBA», «MOJIAPHBII 00bEM» U «MOJISIPHAs Macca BELIECTBA», «MaccoBas 0JIs
PacTBOPEHHOIO BEILIECTBA B PACTBOPEY.

CopeprkaHre 3THX 33JaHU BO MHOTHX CIIy4asiX OPUEHTHPYET ydallUXCs Ha
UCITIOJIb30BAHUE PA3IUYHBIX CIIOCOOOB MX BBINOJHEHUA. TeM cambiM BbIOpaHHBIM
crioco0 BBIMOJHEHUSI 3a/laHdsl B OINpPEACICHHOW CTENEHH MOXKET BBICTYNATh
B KaUeCTBE IIOKa3aTelil CIOCOOHOCTU BBIMYCKHMKA K TBOPYECKOM yueOHOI
NEeSATETbHOCTH.

[IpuBenéM KpaTKyro XapaKTEpUCTUKY KaKIOT0 U3 33aJaHUl YacTH 2.

[Ipu BeimonHeHUM 3aaauus 21 He0OXOAMMO HA OCHOBAaHUU CXEMBbI PEAKIIUH,
IPEJICTAaBICHHON B €ro YCJIOBHUH, COCTAaBUThH JJIEKTPOHHBIN OanaHC U ypaBHEHHUE
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHON peakuuy, OINPEIEIUTD OKHUCJIUTEIIb
Y BOCCTAHOBUTEb.

3aganue 21 mnOpemycMaTpuBaeT COCTABJIEHUE TPEX  MOJIEKYJISIPHBIX
YpaBHEHUN peakluuid, WUIIOCTPUPYIOLIUX MOCIEI0BaTEIbHbIE MPEBPALLECHUS
HEOPTraHWYECKHUX BEUIECTB («Ilemoyka MpeBpauieHui»). s ogHoro u3 HUX
TpeOyeTcst COCTaBUTh COKpPAIIEHHOE HOHHOE YPaBHEHUE PEAKIIUH.

Tperbe 3amanue wyactu 2 (22) mnpenanosnaraeT KOMOWHHUPOBAHHOE
BBIIIOJIHEHHE JIBYX BUJOB PACUETOB: BBIYMCIEHHE MACCOBOW JOJIM PACTBOPEHHOIO
BEIIECTBA B PAaCTBOPE M BBIYMCIIEHHE KOJMUYECTBA BEIECTBA, MACChl MM 00bEMA
BEILECTBA 110 KOJUYECTBY BEIIECTBA, MACCE UM 00BbEMY OJHOTO U3 PEAreHTOB WIIN

IMPOAYKTOB PCAKIIUU. B JaHHOM 3aJIaHHUU BO3MOKHO H JAPYroc COUYCTAHUC BU/IOB



pacd€ToB: HAXOXKIIEHWE MAaCChl OCagka WM O0BEMA BBIJCIMBIIETOCS Ta3a IO
M3BECTHOM Macce pacTBOpa U MacCOBOM J0JIe paCTBOPEHHOTO B HEM BEIIIECTBA.

Haumnas ¢ 2020 r. B »sk3aMmeHanMoHHble BapuanThl OI'D BkIIOYEHa
oOs13aTeNbHAS JI BBITOJTHEHUS MTPAKTUYECKAst 9aCTh, COCTOSIIAS U3 IBYX 3aaHUN
— 23 u 24, o0beaMHEHHBIX €IUHBIM KOHTEKCTOM. OH BKIIOYAET IEpedyeHb U3
Ha3BaHUM IISITH BEIISCTB M Ha3BaHHWE €€ OJHOTO BEIIECTBA, XHUMHUYECKHE
CBOIMCTBAa KOTOPOTO CIIEAyeT TOATBEpAUTh. B 3amanum 23 53K3aMEHYEMbBIM
npejyiaraeTcsi U3 NPEIJIOKEHHOTO  IepedyHsi  BbIOpaTh  JBa  BEIECTBA,
B3aMMOJICHCTBHE C KOTOPHIMU TMOATBEPAUT XUMHUUYECKHE CBOMCTBA IIIECTOTO
BEILIECTBA, YKA3aHHOTO B YCJIOBUU 3aJaHUs, COCTAaBUTh YpaBHEHHUS JBYX
XUMHYECKMX PEAKIMM M yKa3aTh NpPU3HAKKM MX TMpOTEeKaHus. 3aaaHue 24
npeanoiaraet MPOBEJICHUE  PeanbHO20 XUMUYECKO20 9KCnepumenma,
BKJIIOYAIOIIETO  JBa  OIbITa, COOTBETCTBYIOIIUX  YpPAaBHEHUSM  PEAKIIMA,
COCTaBJICHHBIM IPH BBHITTOJIHECHUH 3a/1aHuA 23.

K BeimonHenuto 3amaHusi 24 y4acTHUK MOXET TMPUCTYNATh MOCIE
BBITIOJIHCHUSA 33J1aHus 23 U He paHee yeM yepe3 30 MUHYT MocJie Hadalla SK3aMeHa.
[Ipn BeIMOJNIHEHUM 3afaHus 24 yYaCTHUK DK3aMEHA MOYKET MCIOJIb30BATh 3alMCH
B UCPHOBUKE C OTBETOM Ha 3ajaHue 23, a TakKe JejlaTh 3allUCH B YEPHOBUKE,
KOTOpBIC BIOCJEJACTBUHU BIPABE UCMOJIH30BaTh MPU BHIMOJIHEHUM APYTUX 3aJaHUM
HK3aMEHAIMOHHOM pabOTHI.

ITocne BbITIOHEHUS 3a7aHusl 24 SK3aMEHYEeMbIM UMEET MPaBO MPOJAOJLKUTH

BBINIOJIHEHUE JPYTUX 3aJaHUI 3K3aMEHAIIMOHHON paOOThl O OKOHYAHUS HK3aMEHa.



2. CACTEMA OIIEHUBAHWS BBIIIOJTHEHUSA 3A TAHUM
C PA3BEPHYTBIM OTBETOM: OCHOBHBIE IOJXO/bl, KPUTEPUU
N HIKAJIbI C IPUMEPAMU OTBETOB OK3AMEHYEMbIX
N KOMMEHTAPUSMHA

BrinonHnenne 3aqaHuii 4acTu 2 OIEHUBACTCS PA3JIMYHBIM YUCIOM OasuioB,
OTIPEEISIEMBIM TI0 YUCITY ACHCTBUN, HEOOXOMUMBIX JJIS MMOJTHOTO W MPABHILHOTO
BBINMOJIHCHUS 3afaHus. J[J1si OOBEKTHMBHOM OIICHKHM BBIINOJHCHUS STHX 3aJaHUi
MpPOBEpPKA OCYIIECTBISIETCSI HA OCHOBE CpPAaBHEHUSI OTBETa BBITYCKHHUKA
C IpUBEAEHHBIM B KPHUTEPHUSAX OIICHHWBaHUS oOpaslioM oTBeTa. BMmecte ¢ Tem
HU3BECTHO, YTO 3aJaHus C pPa3BEPHYTHIM OTBETOM MOTYT OBITH BBHITIOJHEHBI
yYalIUMUCS Pa3HbIMU COCOOAMM, M TPEXAE BCETO ATO OTHOCHUTCS K CIOCOOam
peleHusl pacu€THBIX 3a7a4. B cBs3W ¢ 3TUM 00paszell oTBeTa, IMpeACTaBICHHBIN
B KPUTEPUSIX OIICHUBAHUS, IOJHKEH PACCMATPUBATHLCA DKCIIEPTOM JIMIIh KaK OJUH
U3 BO3MOXHBIX BapuaHTOB pemieHus. Ha »T1or dakt ykassiBaer u ¢pasa,
MpUBEJAEHHASE B KPUTEPUSIX OLICHUBAHUS K KaKIOMY M3 3aJaHHM: «JOMyCKaloTCs
HHbIe (HOPMYJIIMPOBKU OTBETA, HE UCKAXKAIOIIUE €r0 CMbICIIay.

Cnenyer oOpaTuTh BHHUMaHWM€ W Ha TO, 4YTO HAJIMYUC HEIOUYETOB
B HEOLICHMBAEMbIX  JIEUCTBUSIX  (RJIIEMEHTaX OTBETAa), HEOOXOIUMBIX IS
BBITIOJTHEHUS 3a/laHUsl — COCTaBJICHUU (hOPMYJ BEIIECTB, ONMpPEACICHUN CTEMEHEH
OKUCJICHUS, MOJHOM HOHHOM YPaBHECHHMH PEAKIMH, BBIYHMCICHUHU OTHOCHUTEIIbHBIX
MOJIEKYJISIPHBIX MacC W T.M., — HE OLEHMUBAIOTCS OTJEJIbHBIMU OajylaMH, B TOM
YHUCJIE W MIOTOMY, YTO OHH OBLIM OIICHEHBI C IMOMOIIBIO 3aMaHuii yactu 1. OgHako
HaJu4Yue OIMMOOK B NMPHUBEAEHHBIX 3aMMCAX PEIICHUN, WM DJIEMEHTOB PEIICHUM,
MPOTUBOPEYAIINX IPYT APYTY, SIBJASETCS OCHOBAaHUEM JIJIsl CHUKEHHS OaJLIOB.

[IpoBepka BoimonHEHUS 3amanuii 20-23 dYactTw 2  OCYIIECTBISIETCS
npeaMeTHor komuccuen. [Ipu olleHMBaHUM BBIOJHEHUS Kak10r0 U3 3aaaHuit 20—
23 BKCHepT Ha OCHOBE CPaBHEHHUS C 00pa3lioM OTBETa, MPUBEAEHHBIM B KPUTEPUSIX

OIICHHUBAHMH:, BBIBJISICT B OTBCTC 9K3AMCHYCMOT'O 3JICMCHTHI, K&)KI[BIﬁ N3 KOTOPBIX



ouieHnBaercs 1 6amnoM. MakcumanbHasi OIIEHKa 3a BEPHO BBIIIOJHEHHBIEC 3a/1aHUs
20 1 22 — o 3 Gama; 3a 3aganus 21 u 23 — o 4 Gaia.

OnenuBanue 3anaHusi 24 OCYHIECTBISIETCS HEMOCPEACTBEHHO MPU €ro
BBITIOJITHCHUH YYaCTHUKOM JK3aMEHa B ayJUTOPHH, IBYMS WICHAMH IMPEAMETHOU
KOMHUCCUU (PKCIIepTaMu), HaOMIONAIOIMIMMK 32 BBIMOJHEHUEM J1abOpaTOPHBIX
OTBITOB, HE3aBUCUMO JApPYyr OT Jpyra. MakcumanbHbIi Oajl 3a BBINOJIHEHUE
3amanusi 24 — 2 Oamwia. Pe3ynbTarhl OLICHUBAHUSI BBINOJHEHUS 3ajaHus 24
BHOCSITCS B OTJIETIbHYIO BEJJOMOCTb U HE JIOBOJSTCS J10 CBeAeHHs yyacTHUKa OI'D
B JICHb DK3aMeHa.

Takum 00pa3oMm, 3a BBINOJHEHWE 33laHUN YaCTH 2 HK3aMEHYEMBIA MOXKET
MakcuMaibHO HaOpaTh 16 GamioB. s yHudukanuu mojaxojoB K OIEHUBAHHUIO
BEITIOJIHCHUS 3aJlaHui ¢ Pa3BEPHYTHIM OTBETOM OBUIM pa3pabOTaHBl KPUTEPUU
OILICHMBAHUS, TIPEIyCMATPUBAIOIINE HAYUCICHHE OJHOTO Oasuia 3a KaxIblii BEpHO
BBITIOJIHEHHBIN DJIEMEHT OTBETA.

PaccmoTpum noipobHee cucTeMy OIEeHMBAaHUS KaXkKJI0ro M3 3alaHUN 4acTu 2

Ha KOHKPCTHBIX ITPUMCpax.



YacTo BOZHUKAKOIIME BONPOCHI N0 MOPSIAKY NPOBeIeHUs!

npakrnyeckoit yacru KUM OI'D mo xumuu

Bonpoc 1. KTo TOTOBUT 1a00paHTOB-3KCIIEPTOB U TJI€ KPUTEPUU OLICHUBAHUS
nabopaTopHBIX paboT?

Omeem. Borpoc 00ydeHHs IKCIIEPTOB OTHOCUTCS K KOMIIETEHIIMH CyOBhEKTa
Poccuiickonn ~ ®enepaumu, KpPUTEpUM  OLECHUBAHUS  MPAKTUYECKOM  YacCTH
pa3sMEIIECHbl, KaK W KPUTEPUHM OLICHUBAHWUA MHCbMEHHOM YacTH DHK3aMEHa, B
OIMyOJIMKOBAaHHOM  JIeMOHCTpanoHHOM Bapuante KHWM OI'D. DOkcnepr,
OLICHUBAIONIMK BBINOJHCHUE 3aJaHud 24, SBISIETCA YJIEHOM PErMOHAIBHOMN

HpeIIMeTHOI\/'I KOMHCCHUHU 110 XMMHUH.

Bonpoc 2. JlomxHbl 11 ObITh HaNKCAHbl HA3BAHUS XUMUYECKUX BEIIECTB WU
(opMyJIbl Ha CKIIIHKAX C pEaKTUBaMU?

Omeem. Ha cKJIsiHKax C BEIIECTBAMH, BbIIaBAEMBbIX [IJISl IPOBEJICHUS OIBITOB.
yKa3bIBaloTcs (opMyJibl  BellecTB. TpeOoBaHHMA K YCIOBUSIM HPOBEIACHUS
DK3aMEHa, B TOM YMCIIE, €ro NPaKTUYECKON YaCTH, Pa3MEILIEHBI B YTBEPKICHHON U
OITyOJIMKOBAHHOM crielu(PUKaluyd KOHTPOIBHBIX U3MEPUTEIBHBIX MATEPUATIOB TS

nposeneanst OI'D mo xumuu B 2022 romy.

Bonpoc 3. JlomyckaeTcs M yY4acTHHUK DK3aMEHA K  BBHITIOJHCHHUIO
MPAKTUYECKOT0 3aJaHusl, €CJIM OH HEMPAaBWIBHO BBIMOJIHUI TEOPETUYECKOE
3aJlaHue, eMy MpeAUIeCTBYoIIEee?

Omeem. [la, nonyckaercs. B 111D He onieHMBaeTCsl BBINIOJIHEHHUE 3a0aHus 23.
DKCIEpPThl B ayJAUTOPUU OIICHUBAIOT TOJHKO MPABUILHOCTH MPOBEJACHUS OIBITOB.
OKCIepT, OIICHUBAIOIIUMN BBITIOJHEHUWE 3aJaHust 24, HEe MOXET 3HaTh O
MPaBUJILHOCTH BBITIOJHEHHUSI JK3aMEHyeMbIM 3amaHus 23 (3amucedl B OJaHKe),

MOCKOJIbKY €MY 3TO PEIICHUE HE IPEAbIBIISCTCS.

Bonpoc 4. HyxnHo mu ywacTHuUKy OI'D KOMMEHTHPOBATH MPOLECC
IIPOBEICHUSA 3KCIIEPUMEHTAIBHON yactu? Moryt B0 DKCIIEPTHI

B3aMMO/IEHCTBOBATh C YUAaCTHUKOM WJIM MOJTYa HAOIIOA0T 3a €ro ICUCTBUSAMU?
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Omeem. Her, He Hy)HO. U 3KcriepThl HE MOTYT KOMMEHTUPOBATH IPOLIECC.
B ayautopuun ecte apyrue sk3ameHyemble. OJHAKO 3KCIEPT MOXKET OCTaHOBUTH
MpollecC BBIMOJHEHUSI 3aJaHusl B Cilydae rpy0Oro HapylIeHHs HK3aMEHYEeMbIM

IpaBUJI TEXHUKHU O0€30MMaCHOCTH.

Bonpoc 5. Bo3MoOXeH 1M MOBTOpP AKCHEPUMEHTA, €ClIM C IEPBOrO pasza
YYaCTHHUKY HE yJIaJOCh IOJY4YUTh SIBHBIX IPU3HAKOB PEAKIUH, HO BBIIIOJHEHO BCE
BEPHO, KaK C MPAKTUYECKOH, TaK U C TEOPETUUECKON TOUKU 3pEHUA?

Omeem. Her, HEBO3MOXKEH. JTO HE NPOAYKTHBHO, TAK KaK €CJIA OIIBIT HE
yYAQJICS B NEPBBIM pa3, a KOHCYJIbTUPOBAHUE 3alPEIICHO, TO HET OCHOBAHUM JJIA

HN3MCHCHUA CUTyalluu IIpH HOBTOpHOfI IIOIIBITKC.

Bonpoc 6. Ilpu npoBenenun omnbita ydyactTHuk ['IA BHavasie HanuiI pacTBop,
HaIlpUMEP, COJSHOM KHCIIOThI, B IPOOMPKY WM IUIAHIIETKY, & IMOTOM HachImall
KapOoHAT Kajblusl (PEKOMEHAYETCS MPOTHUBOIOJOXKHAS IOCIEN0BATEIbHOCTD
neiictBuii). CunTarh a1 3T0 OLIMOKON, TO €CTh CHUMATh | Gani win HeT?

Omeem. Her, Tak Kak 3TO HE SBIKIETCS HAPYIICHUEM NPABUI TEXHUKH

0€30I1aCHOCTH.

Bonpoc 7. Eciv oqun yyactHuk [IA moMecTu HOCUK KareJlIbHUIIbI TITyOOKO
B MPOOUPKY W TPH MPOBEJCHUU OMbITA K TBEPIOMY BEIIECTBY MPHUIMI PACTBOP
U HE TIepeMellall UCXOIHbIE BEIIECTBA, — CUATATh JIU ATO 3a JIBE OUTUOKU U CTABUTH
3a pabdoty 0 6amioB?

Omeem. Her. IlepBblii MOMEHT HE HUMEET YETKOM XapaKTEPUCTUKHU
B TpeOOBaHMSIX TMpaBWIaX TEXHUKU O€30MaCHOCTH, a BTOPOM HE SBISETCSA

00s3aTeJIbHBIM TpC6OBaHI/ICM K ITPOBCACHHUIO XUMHNYCCKOTO OKCIICPUMCHTA.

Bonpoc 8. Ecnu skcnepThl B ayIUTOPUH PA3OIUTHCH B OIICHUBAHUY B 2 Oaiua,
TO KTO OyJIeT TpEeThUM OJKCIEPTOM M Ha KAaKOM OCHOBAaHMU OH BBICTaBUT
OKOHYATEThHBIC OAJIJIBI, €CITM BO BPEMS DKCIIEPUMEHTA 32 YYaCTHUKOM HaOIIOAI0T

TOJIBKO 2 yejioBeka?
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Omeem. 1lpu OUEHUWBAHWM BBINOJIHEHUS 3aJaHusd 24 TpeTbs MPOBEPKA HE
npeaycMoTpeHa. IToroselii 6at 3a BHIIOJIHEHHE 3TOTO 331aHUs OYJEeT onpeaeseH

Ha OCHOBAaHHMH 6aJ'IJIOB, BBICTABJICHHBIX IBYMS 3KCIICPTAMU.
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IIpumep 3aganus 20

Hcnonp3yss MeTon  3JlEKTpOHHOro OanaHca, paccTaBbTe KOA(P(GUIIUEHTHI
B YPaBHEHUU PEAKIIMH, CXeMa KOTOPO

MnO, + HBr — MnBr; + Br, + H,0.

OHpC,ZIeJII/ITe OKHUCJIMTCJIb U BOCCTAHOBHUTCIIb.

Conepmaﬂne BEPHOI'0 OTBE€TA 1 YKAa3aHHUSA IO OCHUBAHUIO banabl
(momyckaroTcs nHbIE GOPMYIUPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMBICTIA)

DJeMEeHThI OTBETA!
1) CocraBiieH 3JeKTPOHHBIN OaTaHC:

1| Mn**+ 28 — Mn*?

1|2Brt- 28 > BI'ZO
2) PaccraBieHbl KOO GUIIMCHTHI B yPAaBHCHUN PEAKIIHU:

MnO; + 4HBr = MnBr, + Br, + 2H,0
3) Ykazano, uro MnO; (Wi MmapraHen B CTCIICHM OKHUCJICHUS +4)
SBIIICTCSL OKucauTeneM, a HBr (wim OpoMm B cTeneHu OKUCICHUS —1) —
BOCCTaHOBUTEJIEM

OtBeT HpaBI/IJIBHBII;’I )51 HOJIHI)Iﬁ, BKJIIOYa€CT BCC HA3BAHHBIC BBIIIC 3
QJICMCHTBI

HpaBI/IJ'IBHO 3aIlMCaHbI IBa 3JICMCHTA OTBCTA

HpaBI/IJ'IBHO 3alIMcCaH OJHUH 3JICMCHT OTBECTA

Bce aneMeHThl OTBEeTa 3anucaHbl HEBEPHO WIIA OTCYTCTBYIOT

WO RN

Maxkcumanvroiu 6anin

B 3aganum 20 skcnepraMy OIIEHMBAIOTCA TPU JACHCTBUS, 32 KaXI0€ W3
KOTOPBIX BBICTaBIgeTCS 1 Oawl: cOCTaBJ€HHE DJIEKTPOHHOro OarnaHca,
OTIpE/ICIICHHE YaCTHIIBI/BEIIECTBA-OKUCTHTEIIS u YJaCTHIII/BEIICCTBA-
BOCCTAHOBUTENS, COCTABJICHUEC YpPaBHEHUS OKHCIHTEIbHO-BOCCTAHOBUTEIBHON
peakuuu, IS 4ero Tpedyercs paccTtaBuTh KoddduimeHTsl. Takum o00pazom,
MakCHUMaJIbHasl OlleHKa 3a 3amadue 20 — 3 Ocaya.

OOpatuM BHMMaHUE Ha JPYrde acleKThl OIICHUBAHUS 3aJaHUN JaHHOU
auHuu. He moanexar OIEHWBAHWIO OCOOEHHOCTH O(OpPMIICHHS 3aJaHUs:
PaCIOJIOKEHUE BEPTHKAIBHOW YEPTHI CIpaBa WJIM CJIEBa OT 3allMCH DJJICMEHTOB
Oamanca; Mecto u  (opma  3amKMCH  YACTHIIBI/BEIIECTBA-OKUCIUTEIS
Y BOCCTAaHOBUTECIISI; YJABOCHHWE WJIM HE YIABOCHUE YHCIIa aTOMOB B JJIEMEHTaX

OayiaHca py NPABUIILHO YKAa3aHHOM YHUCJIE TPUHSATHIX/OTIAHHBIX 3JIEKTPOHOB.
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IIpumep 3apanus 21

I[aHa CcXEma HpeBpaHIGHI/ISI:
A|203 — A12(804)3 — X L) A|203.

Hamummre moseKkyIsipHbIE YpaBHEHHUS PEAKIMH, C NOMOIUBI KOTOPBIX MOYKHO
OCYILECTBUTh YyKa3aHHbIE mpeBpauieHus. st BTOPOro IpPEBpAIECHUS] COCTABHTE
COKpAILEHHOE HOHHOE YPAaBHCHUE PEAKIUU.

Conep:xaHue BepHOr0 OTBeTA U YKA3aHUS 110 OLEHUBAHUIO
(mormyckaroTcs uHble (POPMYJIMPOBKH OTBETA, HE MCKAKAIOIUE €r0 CMBICIIA)

DJeMEeHThI OTBETA:

Bbanabl

Hanucansl  ypaBHEHMsI  peakldii, COOTBETCTBYIOIIHME  CXEME
IIPEBPALLCHUN:
1) Al,O3 + 3H,S0, = A|2(SO4)3 + 3H,0
w Al,O3 + 3503 = A|2(804)3
2) Al(SO4); + 6NaOH = 2AI(OH); + 3Na,SO,
3) 2Al(OH); = Al,O3 + 3H,0
CocCTaBlIeHO COKpam€HHOE HWOHHOE YpPaBHEHHE JJISI BTOPOTO
MpEeBPaLICHUS:
4) A" +30H = AI(OH)3
OTBET NpaBUJIBbHBINA U MIOJHBIN, BKIIOYAET BCE HA3BAHHBIC SJIEMEHTHI

[IpaBunbHO 3aMMcaHbl TPU YpPaBHEHUS PEaKIIUN

[IpaBunBHO 3aMMCaHbl IBa YpPaBHEHUS PEaKIIHA

[IpaBUIBHO 3aMTMCAaHO OJJHO YpaBHEHUE PEaKLUU

Bce aneMeHThI 0TBETa 3anMcaHbl HEBEPHO WM OTCYTCTBYIOT

A~AIOIFRLPIDN W >

Maxcumanvhuiit 6ain

B 3aganum 21 ydammmcs HEOOXOIMMO COCTaBUTh YPaBHCHHS PEaKIIHH,
OTpakaloIIMX B3aUMOCBSI3b MEXY BEIIECTBAMU, MPUHAJJICKAIIUMHU K PA3TUUYHBIM
KJ1Iaccam (TpyIiaM) HEOPTraHUYECKUX BEILECTB, @ TAKXKE COCTABUTh COKPAIIEHHOE
MOHHOE YPaBHEHME PEAKIMU JIJIs1 OJTHOTO U3 3TANlOB MPEBPAICHUIA.

Tak kak 3alaHleM MPEeIyCMOTPEHA 3aMUCh TPEX MOJICKYJSIPHBIX M OJHOTO
MOHHOTO YpaBHEHMM peakIuid, TO IIKajda OLEHUBAHUS MPEINojaraeT MojiydeHue
OTHOTO Oajyuta 3a KaXAylH0 BEPHO BBHIMIOJHEHHYIO 3allUCh YPaBHEHHUS PEaKIUU.
Takum 00pa3om, MakCUMaJsbHasl OlICHKa 3a 3ajanue 21 — 4 6ana.

He nmnomnexar OUEHMBAaHUIO: HalWYU€ WIA OTCYTCTBHE  CTpPEJIOK,
YKa3bIBAIOIIMX Ha BBIMAJCHUE OCaJKa W COKpAICHHE Ta3a; HaJuyue KpaTHBIX

K03((PUIIMEHTOB B MOJIEKYJIIPHOM U [TOJTHOM MOHHOM YPaBHEHUHU.
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Heo0xoaumo CHHU3UTH OaIbl: MPU COCTABIEHUH IMOJTHOTO U COKPAUIEHHOTO
MOHHOTO YpaBHEHUs ISl PEaKlUu, HE YKAa3aHHOM B YCJIOBUU 3aJaHUs; NPH
HEIIPAaBWIbHOM 3allUCH WOHOB B HOHHBIX YPAaBHEHMAX, IPU HECOKPAIIECHHBIX

K03 GUIIHEHTaX B COKPAIIEHHOM HOHHOM YPaBHEHUU PEAKIINU.

Ipumep 3ananus 22

PactBop HuTpata cepedbpa macco 170 T cmemaiu ¢ u30bITKOM pacTBOpa XJIOpUIa
HaTpus. Beiman ocagox maccoit 8,61 r. BwlumciauTe MaccoBylo AOJIO COJU
B pacTBOpE HUTpaTa cepedpa.

Conep:xaHue BepHOro 0TBeTA U YKA3aHUS 110 OLEHUBAHNIO Banabl
(,Z[OHYCKaI-OTCH HHBIC (I)OpMy.]II/IPOBKI/I OTBCTAa, HC HCKaXaromue €ro CMBICJ'IB.)

DJEeMEeHTHI OTBETA:

1) CocraBiieHO ypaBHEHUE PEAKIIUU:
AgNO; + NaCl = AgCIl + NaNO3

2) PaccumTaHbl KOJMYECTBO BEIIECTBA M Macca HHUTpaTa cepeodpa,
COZICPIKAIIETOCS B HCXOJHOM PacTBOpE:

no ypasHenuto peakiuu N(AgGNO3) = n(AgCl) = m(AgCl) / M(AgCI) =
=8,61/143,5=0,06 monb

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

3) Briuncinena waccoBas 10yl HHUTpara cepeOpa B HCXOIHOM

pacTBope:
®(AgNO3) = m(AgNO;) / m(p-pa) = 10,2 / 170 = 0,06, nin 6%

OtBeT HpaBHHBHBIﬁ u HOHHLIﬁ, COACPKUT BCC HA3BAHHBIC 3JICMCHTBI

HpaBI/IHBHO 3aIllMCaHbI IBAa U3 HA3BAHHBIX BBIIIC 3JICMCHTOB

HpaBI/IHBHO 3aIlIiMCaH OJWH U3 Ha3BaHHBIX BBIIIC JJICMCHTOB

Bce aneMeHTh 0TBETa 3anicaHbl HEBEPHO WM OTCYTCTBYIOT

WO, W

Maxcumanvruiit 6ain

3amanue 22 — KOMOWHUpOBAHHas 3ajada, B OCHOBE KOTOpPOMl JBa THUIIA
pacu€ToB: BBIYMCIICHUE MAacCOBOM JOJIA PACTBOPEHHOIO BELIECTBA B PACTBOpE
Y BBIUMCIIEHUE KOJMYECTBAa BEIIECTBA, MAacChl MM OOBEMA MO KOJIUYECTBY
BEIIECTBa, Macce WM 00bEMY OTHOTO U3 PeareHTOB WM MPOYKTOB PEaKIuy.

Jlist pemieHust 3agaud HEOOXOAUMO COCTaBUTh YpPaBHEHUE pEAKIUH, I10
KOTOPOMY B HEW OCYIIECTBIISIOTCS PACUETHI, ONPENEIUTh MACCy M KOJIUYECTBO
M3BECTHOI'O PACTBOPEHHOTO BEILIECTBA U OTBETUTH HA BOIIPOC 3a4a4M, HAUIA MacCy

Wi 00bEM MCKOMOTO BEIIECTBA.
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Kak mpaBuno, Hanuuue omMOKHA B KIIIOUEBOHM (hopmyrie, UCHOIb3yeMON MpHU
pELICHUH 3aJa4i, IPUBOJNUT K CHUKEHUIO OLIEHKH 32 BBIIIOJIHEHHUE 3aJaHus Ha |
wiu 2 6anna.

B nensx oOBEKTUBHOM OLIGHKH MPEIOKEHHOTO CIoco0a pelieHus 3aJadu
JKCIEPTY HEOOXOAUMO IPOBEPUTH IPABWIBHOCTH IMPOMEKYTOUYHBIX JEHCTBUH,
pacuéroB, pe3yJIbTaTOB, KOTOPBIE HCIOJIb30BAJIUCH JUISl MOJIYYEHHS] UTOTOBOTO
orBeTa. CyHIECTBEHHBIM IpU OLEHUBAaHUM PACYETHBIX 3a7ad SBISETCA TO
OOCTOATENBCTBO, YTO HEKOTOPHIE 3a/Jaydl MOTYT OBbITh PEIIEHbl HECTaHAAPTHBIM
Croco0OM, HampuMmep, MNPEANOJIaralluM HCIOJIb30BaHUE OJHOM  (POPMYIIHI,
B KOTOPYIO MOJCTABJISAIOTCS COOTBETCTBYIOLIUE YHCIIA.

Pemenne 3amaun cnocoOOM, HE COOTBETCTBYIOIIMM KPUTEPHUSIM, HE MOMKET
CIly’)kKUTh OCHOBAaHMEM [UIsl CHIDKEHHMsS oueHkd. Ha 3To ykaseiBaer (pasa,
BKJIIOUEHHAs B KPUTEPUM OLIEHUBAHUS: «IOIYCKAIOTCS HHBbIE (POPMYITUPOBKU
OTBETA, HE NCKAXKAIOIINE €T0 CMBICIIA».

Jannas (¢paza eme pa3 HaIOMUHAET HKCIIEPTaM, YTO IIPEIIOKEHHbINA 00pazell
peuieHus SABIIAETCS JIMIIb OAHUM M3 BO3MOXXHBIX BapUAaHTOB M HE MCKIKOYAECT
TIPYTHX.

Kak yxe otrmeudanoch, HaumHas ¢ 2020 r. 8 KMUM OI'D no xumun

npeIaraeTcs TOJIbKO OJIHA MOJICIb SKCIIEPUMEHTAILHON YacTh — 3a1anus 23 u 24,

I[Ipumepsl 3aganmii 23-24

Jlan pacTtBop cynbdaTa MarHus, a TakKe Ha0Op CIEAYIOIIUX PEaKTUBOB: IHHK,
COJIIHasE KHCJIOTa, PacTBOPHI TUIPOKCHAA HATpus, XJjopuaa Oapus W HHUTpaTa
KaJIHSL.

3aganue 23

Hcnonb3yst TOJNBKO PEAKTUBBI W3 MNPUBEIEHHOTO TMEPEYHs, 3alUIIUTe
MOJIEKYJISIDHBIE YPABHEHUSI ABYX PEAKIUN, KOTOPHIE XapaKTepU3yIOT XUMHUUYECKUE
CBOCTBa cynb(ara MarHus, W yKaKUTE TNPHU3HAKK WX POTECKAHUS
(HaIMYMe/0TCYTCTBHE 3amaxa y ras3a, [IBET 0cajika Wi PacTBOpa).

Conep:kaHue BEpHOTo 0TBETA M YKA3aAHUSA 110 OLCHUBAHUIO Banabl
(,Z[OHYCKaIOTCH HUHBIC (I)OpMyJII/IPOBKI/I OTBCTa, HC UCKaXAaroIue €1ro CMBICJ'Ia)
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DJIeMEHTHI OTBETA:

CocraBiieHbl ypaBHEHHUS ABYX PEaKIIMM, XapaKTePU3YIOIIUX XUMUYECKUE
CBOMCTBa CyJib(paTa Maruus, U yka3zaHbl IPU3HAKHU UX MTPOTEKAHUS:

1) MgSO, + BaCl,=BaS0, + MgCl,

2) BeIMajicHUE OEJI0ro 0CaIKa;

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

4) BeInajzieHue 0eIoro ocaaka

OtBeT HpaBHHBHBIﬁ u HOJ'IHBIfI, COJCPKUT BCC HA3BAHHBIC 9JICMCHTBI

[IpaBWIbHO 3aIIMCAaHBI TPU DJIIEMEHTA OTBETA

HpaBI/IJII)HO 3allMCaHbI Ba 3JICMCHTA OTBCTA

HpaBI/IJII)HO 3alIiCaH OJUH 3JICMCHT OTBCTa

Bce anemMeHThl 0TBETa 3anKcaHbl HEBEPHO WJIA OTCYTCTBYIOT

~AORFRLPNW N

Maxcumanvroiu 6ann

3aganue 24

[IpoBenuTe XUMUYECKHE PEAKIMU MEXAY CyJlb(paToM MarHusi U BbIOpaHHBIMU
BEIIECTBAMU B COOTBETCTBUU C COCTaBJICHHBIMH YpPAaBHECHHUSIMU pEAKIUU,
coOmoasi TpaBWIa TEXHUKA O€30MacHOCTH, TNPUBEAEHHBIE B HWHCTPYKIIMHU
K 3a7aHu10. [IpoBephTe, MpaBUWIBHO JIM YKa3aHbl B OTBETE Ha 3aJaHue 23 MpU3HAKU
npotekanuss  peakuuid. Ilpy  HEOOXOAMMOCTH  JONMOJHUTE  OTBET  WIH
CKOPPEKTUPYHTE €TO.

Conep:xaHue BEpHOro 0TBETA M YKA3aHUSA 10 OLEHNBAHUIO Banabl
(I[OHYCKaIOTCH HHBbIC (bOpMy'J'II/IpOBKI/I OTBETAa, HC HCKAXAKOIIHE €0 CMBICJ'Ia)

XUMHUUYECKHIN IKCIEPUMEHT BBITIOJHEH B COOTBETCTBUM C MHCTPYKIUEH

K 3a1aHuro 24:

e OTOOp BEIIECTB NPOBEAEH B COOTBETCTBUM C IyHKTamu 3.1-3.5
UHCTPYKIINH;

® CMCIIMBAHWE BEIIECTB BBIMOJIHEHO B COOTBETCTBUM C HNYHKTaMU
3.6-3.8 uHCTpYyKIIMU

XWMHYECKUH DSKCTICPUMEHT BBHITIOJHEH B COOTBETCTBHUU C IpaBUJIaMHU 2
TEXHUKU 0€30I1aCHOCTH

[lpaBuna TexHUKHM O€30MACHOCTH HAPYIIEHBI TpU OTOOpE WU 1
CMENIMBAHUU BEIIECTB

[IpaBuna TexHukH O€30MACHOCTH HAPYIIEHBI KaK MPU 0TOOpE, TaK U TIPH 0

CMCIIMBAHWH BCIICCTB

Maxkcumanvroiu 6ann 2

Hpu CYWEeCMBEHHOM HaApyuleHuu npasusl mexnuKku bezonacnocmu dKcnepm 00s13aH
npekpamums 6blNOJIKHEHUE IKCnepumeHnma 06yllai0WLlMCﬂ.

Kak BugHO M3 NpUBENEHHBIX NMPUMEPOB, 3a1aHus 23 U 24 B3aNMOCBS3aHBI.
BreimonHenune 3amaHus 24 He NpeanosaraeT HAJIWYMAS OLICHMBAEMBIX 3aIlUCEN.

3aganue 24 npenycMaTpUBAET TOJBKO OCYIIECTBICHUE MPAKTUYECKUX JIEUCTBUMN
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¥ BO3MOKHOCTh KOPPEKTHUPOBKHM 3amucel B pElIeHUH 3amaHus 23 mocie
BBITIOJTHEHHSI SKCTIEPUMEHTA.

Jlist BBITIONMTHEHUS 3afaHus 24 3K3aMEHYyEeMbIM MpejIaraeTcsi HHCTPYKITHUSI.
Jlyis monmyyeHus: MaKCUMAalIbHOTO Oaiia HeoOXoIuMo YETKO CIEeIOBaTh MyHKTaM,
BKJIIOUYEHHBIM B He€, TaK Kak HEKOTopble u3 HUX (3.1-3.8) mosioKeHbl B OCHOBY
KPUTEPUEB OIICHUBAHUS BBHIITOJIHEHUS JAHHOTO 3a[aHMsI.

3a 3amanue 24 Oauibl BBICTABIAIOT OJKCHEPTHI MO  OIECHUBAHHUIO
7a00paToOpHBIX paboOT, KOTOpPHIE HAXOIATCS B ayAUTOPUU TPHU BHITOJHCHUH

Y4aCTHHUKOM 5K3aMCHa BKCHCpI/IMCHTaJIBHOﬁ qacTH.

NHcTpyKUKs M0 BLINOJHEHUIO 3a1anus 24

BHumanmue: B ciyuyae yXyAllleHUs] CAMOYYBCTBHS Tepel HAYAJI0M ONBITOB
WIH BO BpeMs HX BbINOJHEHUS 00M13aTeJILHO coo0mmUTe 00 3TOM

OPraHu3aTopy B ayAMTOPHH.

1. Bbl nmpucrynaere K BbINOJHEHUIO 3aaHust 24. /[ 3TOro moiy4uTe JOTOK
Cc JabopaTopHbIM OOOPYJOBAaHMEM U pEaKTHBAMU Yy CIEHHUAIUCTA TI0
o0ecreyeHunto 1ad0opaTOPHBIX padoT B ayAUTOPHUHU.

2. TIpouTtuTe emgé pa3 repeyeHb BEUISCTB, MPUBEAEHHBIN B TEKCTE K 3aIJaHUsIM 23
u 24, u yoenurech (Mo ¢opmyiaM Ha ITHUKETKax) B TOM, YTO Ha BBIJAHHOM
JIOTKE HAXOJUTCS IIECTh YKa3aHHBIX B MEPEYHE BEIIECTB (MJIM UX PACTBOPOB).
[Ipu oOHapyXeHUM HECOOTBETCTBHSA HAOOpa BEIIECTB Ha JIOTKE TMEPEUYHIO
BEILECTB B YCJIOBHUH 3aJaHUsI COOOIIUTE 00 3TOM OpraHU3aTopy B ayJAUTOPHUHU.

3. llepen HayajoM BBINOJHEHUS] JHKCHEPUMEHTA OCMOTpUTE EMKOCTH
C peakTHBaMH W TMpoayManTe crmocod padoTel ¢ HuMHU. [Ipu 3TOM OOpatute
BHUMaHHE Ha PEeKOMEHJAIlMU, KOTOPHIM BBI JOJKHBI CI€10BaTh.

3.1 B ckisiHKe HAXOAUTCH NMHUIETKA. JTO O3HAYAET, YTO OTOOP KUIAKOCTH

U nepeiauBaHue €€ B MPOOUPKY JJisl MPOBEICHUS PEAKIUU HEOOXOIUMO
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MPOBOJIUTH TOJIBKO C TOMOINBIO THUNETKU. JIJIsi MpOBEJACHUS OIBITOB
otouparoT 7-10 kamnens peakTHBa.

3.2 Ilumerka B CKJISHKEe C KMIAKOCTBIO OTCYyTCTByeT. B »TOM ciyuae
NEpEeTUBaHUE PACTBOPA OCYIIECTBIIAIOT Yepe3 Kpall CKISHKH, KOTOPYIO
pacrnosiararoT Tak, 4YToObl MpU €€ HAKJIOHE ATUKETKA OKa3ajach CBEpXY
(«3THKETKY — B JajoHb!»). CKISHKY MEIJECHHO HAKJIOHSIOT Hajl
POOMPKOH, TOKa HY>KHBIN 00BEM pacTBOpa HE mepenbeTcs B He€. O0bEM
MEePETUTOTO PacTBOpA JIOKEH cOCTaBiATh 1-2 Mia (1-2 ¢cM mo BeIicoTe
POOUPKN).

3.3 Jlis mpoBedeHHs] ONbITA TPedyeTcs NMOPOIIKOOOpa3Hoe (chlilyuee)
BemiecTBo. OTOOp MOPOIMIKOOOpa3HOTO  BelIeCTBA M3  EMKOCTH
OCYIIECTBISIOT TOJIBKO C IIOMOIIBIO JIOKEUKH HIIN IITMaTesl.

3.4 Ilpu otGope HMCXOAHOr0 PpeaKTHBA B3MIT ero u3Juiiek. Bosspar
U3JIMIIKA peaKTHBAa B UCXOAHYIO EMKOCTh KaTeropudecku 3anpemét. Ero
MOMEIIAIOT B OTJCNBHYIO, pE3ePBHYIO IPOOHPKY.

3.5 Cocya ¢ HCXOAHBIM pPEAKTUBOM (KHAKOCTHIO WM  TOPOIIKOM)
00513aTe/IbHO 3aKPBHIBAETCS KPBIIIKON (MPOOKOI) OT ITOM K€ EMKOCTH.

3.6 Ilpu pactBOopeHnrn B BOJIe MOPONIKOOOPA3HOTO BEIIECTBA WM MPHU
NepeMENIMBaHUN PEAKTUBOB CJIeAyeT Cierka yAapsTh MajblieM MO THY
POOUPKHU.

3.7 Jlns ompenelieHusl 3amaxa BENIeCTBa CIEAYEeT B3MaxoM pYyKH HaJ
TOPJIBIIIKOM COCY/Ia HANPABJIATHL Ha ce0s aphl 3TOTO BEIIECTBA.

3.8 Ecaum peakTuB mnonaj Ha padoumii C€TOJM, KOXKY HJIH OJEKIY,
HEOOXO0MMO HE3aMEeUIUTEIILHO 00PATUTHCS 3@ MOMOILBIO K CIIEIUATIUCTY
1o obecneyeHuo 1a00paTopHbIX padOT B Ay IUTOPHH.

4. Bol TrOTOBBI K BBINOJHEHHK JKciepuMeHTta. [logaumuTe  pyKy
U TIOMIPOCUTE OPTAHU3ATOPA B ayJAUTOPUH MPUTIIACUTH SKCIIEPTOB JIJIS OLICHUBAHUS

IMPOBOJAUMOTO Bamu 9KCIICPUMCHTA.
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5. HaumnnajiTe BbINOJHATH onbIT. [lociie npoBeneHns Kaxa0i peakuy i 000oux
OMBITOB 3alMCHIBAHTE B UYEPHOBUK CBOM HAONMIOJEHUA 33 W3MEHEHUSIMU,
IIPOUCXOJSIINMMH C BEIIECTBAMM.

1. Bbl 3aBepminim 3xcnepuMeHT. [IpoBepbTe, COOTBETCTBYIOT JIM PE3YJIbTAThI
OMBITOB  3amucsAM  pemieHus 3aganuss  23.  Ilpu  HeoOxomumocTu
CKOPPEKTHUPYHTE OTBET Ha 3aJaHue 23, HCIONb3ys 3alUCU B YEPHOBUKE,

KOTOPBIC CACIIAHBI ITPU BBINTOJIHCHUHN 3aaHUS 24,

[Ipu pa3paboTke KpUTEPUEB OLICHUBAHMS BBIMOJHEHUS SKCIEPUMEHTAIBHBIX
3aIaHUM yuyTeHa cnenuduka ux cofepKaHusl, a TAK)Ke MPUHIT BO BHUMAHUE OIBIT
OLICHUBAHUS YUCHUUYECKUX IKCIIEPUMEHTOB B PEaIbHOM Y4eOHOM IpoIiecce.

OO0s13aTENBHBIM COMPOBOXKIECHUEM Ka)XJAO0T0 SKCIEPUMEHTAIBHOTO 3aJJaHUs
C pa3BEPHYTHIM OTBETOM SIBIIAIOTCS KPHUTEPHHM OLICHMBAHUS €r0 BBINOJHEHHUS,
B KOTOPBIX MPHUCYTCTBYET MO3JIEMEHTHBIN 00paser; BepHoro orBeta. CyMMapHbIT
OaJi1 3a BBINOJHEHUE 3aJaHUs ONpPENENseTCs MO YUCITY BEPHBIX 3JEMEHTOB,
yKa3aHHBIX B OTBETE YUaIIerocs, KK bl U3 KOTOPBIX OlleHuBaeTcs 1 6amiom.

Bannbl, monydeHHbIE 3a BBINOJHEHHUE OSKCIEPUMEHTAIBHOTO 3aJaHus,
CYMMHPYIOTCS ¢ OajyilaMu, KOTOpBIE TMOJY4YEHBI 3a BBIMIOJHEHUE BCEX JIPYTUX

3QJTaHUH dK3aMEHAIIMOHHOM padoTel OI'D.
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PesyabTarhl oneHMBaHKUs 3alaHUl PUKCHUPYIOTCH B IPOTOKOJIE IIPOBEPKU

Pa3BEPHYTHIX OTBETOB.

Pucynok 1. Bapuant opmara G1anKa IIpOTOKOIA IIPOBEPKH Pa3BEPHYTHIX OTBETOB’

MpoToKkon NpoBEpPKU pa3BepHYTbIX OTBETOB m

Xon 4 osae Xumus (2021.01.01) nporep 1000001

|
i Perwon 77 npeamen
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Mnoexr ARRYY TestReader § § Network 5 § 1323 1953 <TTQ KRIT Chemistrv> 04-12.2020

Buumanmue! [lpu BbiCTaBieHHMM OaIOB 3a BBIMOJNHEHWE 3amanus B [IpoTokon
IIPOBEPKH PA3BEPHYTHIX OTBETOB CIEAYET MMETh B BHAY, YTO €CJH OTBET
OTCYTCTBYeT (HET HHUKAaKMX 3amuceidl, CBUICTENbCTBYIOIIMX O TOM, 4YTO
HK3aMEHYEeMbId MpUCTyNal K BBINOJHEHUIO 3aJaHusA), TO B MPOTOKOI
IIPOCTABIIAIECTCS «X», a HE «O».

! OpranuzanoHHO-TEXHOIOTMYECKAs CXEMA, UCTIONB3yeMast TIpy nipoBeiennn OI'D B cyObekTax Poccuiickoii
®denepanuy, MOKET NPEANONAaraTh 3al0HEHUE PAceYaTKH IPOTOKOJIA IPOBEPKHU Pa3BEPHYTHIX OTBETOB WU
9JIEKTPOHHBIX (OPM aHAIIOTHYHOTO Ha3HAYEHHS.
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IIpumepsl oLleHMBAHUSA BbINOJTHECHUS 3aaHUN

C pa3BépHyTblM O0TBETOM C KOMMECHTaApUAMHU

3ananue 20

I/ICHOHBSYH MCTOI JJICKTPOHHOT'O 6aﬂcha, COCTaBbTC YPABHCHUC peaKHHHZ
KNO;3; + NH,Cl — N,O + H,0 + KClI.

OHpeI[eJII/ITe OKHUCJIUTCJIb U BOCCTAHOBUTCIIb.

Conepmaﬂne BEPHOI'0 OTBE€TA U YKAa3aHHUSA IO ONCHUBAHUIO banabl
(omyckaroTcs hHble POPMYITHPOBKU OTBETA, HE MCKAXKAIOIINE €ro CMBbICTIA)

DNeMEeHTBI OTBETA:
1) CocraBiieH 3JIeKTPOHHBIN OaaHc:

1| N*+48 — N*

1|N3-4g —» N*
2) YkazaHo, 4To a30T B ctenenu okucienus —3 (wm NH4Cl) sBnsercs
BOCCTAHOBHTEJIEM, a a30T B creneHu okuciacHus +5 (wim KNOjz) —
OKHUCIIUTENIEM;

3) CocraBiieHO ypaBHEHUE PEAKITIH:
KNOj3; + NH4Cl = N,O + 2H,0 + KCI

OTBET NpABUIBHBIM W TIOJHBIA, BKJIKOYAE€T BCE HA3BAHHBIE BBIIIEC 3
DIIEMEHTHI

HpaBI/IHBHO 3allMCaHbI IBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3alIuCaH OJUH 3JICMCHT OTBCTa

Bce aneMeHThl 0TBeTa 3anrcaHbl HEBEPHO WM OTCYTCTBYIOT

WO LN

Maxcumanvrnoviu 6aun

IIpuMepsI BoinoiHeHHs 3aganus 20

Ilpumep 1

N*10

U0, HWH 0 2 WL 0 900 Hkee  OBP

')

ﬂ/—‘f'-v/VH g |1 ] (e stmess)
/\/—;i.,/\/“ 1 |- (bocemanabumes)

13

WW K/VQBLNHHCQ ’5/[10+2H.,_0+KC£

22




B JaHHOM DpPCHICHHWM CCTb JBa HC3HAYHUTCIIbHBIX HEJI04ETa: y‘-IElHleICﬂ
HC yKa3aJl, 4TO OTHaHbl W IIPUHATHBI MMCHHO OJICKTPOHBI, 4 TAKXXC HC 3aMCHMHJI
CTPCIIKY B HUTOI'OBOM YPABHCHHHN Ha 3HAK PABCHCTBA. OI[HaKO 9TO HC HJOJIDKHO

CTAHOBHUTBHCS OCHOBAHUEM JIJISI CHHKCHHS OTMETKH. (3 0aJjlia)

Ilpumep 2

2D

a4 A 3.1 WLt o4l

KO, M /vow KU
Nﬁ—‘ -»/V / —LQQ,N 0-M,

N -4 —’NL -L'0-¢ ] N—bg—u.

B nanHOI 3anucu oTBeTa OmMOKa JAOIMYyIIeHa MPU COCTABICHUH OallaHca: B JIEBOU
YacTH yKa3aH OJMH aToM a30Ta, a B paBoil — aBa. Ho Toraa m 4ncio 31eKTpoHOB
JIOJDKHO OBITH YJIBOEHO, WJIM B MPABOM YACTH JIOJDKHO OBITh YKa3aHO IO OJHOMY
atoMy a3ota. Takum oOpa3oM, BEpHO YKa3aHbl OKHCIUTEIb U BOCCTAHOBUTEID,

a TAaK)K€ BEPHO 3allMCAHO UTOIOBOE YPABHEHUE peakiuu. (2 0asuia)

Ilpumep 3

) S 20.
45 -4

KNOs + Yol — ol +le O+ KCS

/V*f +he /(/4 5 | vrkueausent

/’/-q -:g ! 4 goadawgume/lb.
SkNOs + K NHC| —> 5 VoD + L0 Ual) + sKC
KNO3 + MHa U —> Wa0 + 2 WD +KCA

B pelienun yganuiics 10myCTHII OMKUOKY MPU OMPEACIICHUN CTEIIEHU OKUCIICHUS
a3oTa B XJIOpUJE AaMMOHHUS. OTO HE IO3BOJISIET 3a4eCThb €My B KauecTBE
MPaBUJILHOTO TIEPBBIM JJIEMEHT oOTBeTa — cocrtaBieHue OB-Oamanca. Bepho
ONpENENICHBl OKHUCIIUTENIb W BOCCTAHOBUTEb, & TAKXKE MPABUIBHO 3alMCAHO
WTOTOBOE YPABHEHUE PEAKIIUU.
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3a HempaBWIbHOE O(POPMIICHUE 3aMMHUCHU CTEMEHU OKUCIEHUS («+» BMECTO «+1»)
B 9 KJlacce OTMETKa He CHIKaeTcs. (2 fasia)

3ananme 21

Jlana cxema npeBpalieHui:
Fe —» X — Fe(OH); — FeSO..

Hanumure MOJICKYJIIPHBIC YPABHCHUA pGaKHI/Iﬁ, C IIOMOIIBIO KOTOPBIX MOJKHO
OCYHICCTBUTL YKA3aHHBLIC IIPCBPAIICHUA. ]_IJ'ISI BTOPOro IpeBpamcHUus COCTABbTC
COKpaHIéHHOG HNOHHOC YPAaBHCHHC PCAKIIHUU.

Conep:xaHue BepHOr0 OTBETA U YKA3aHUS 110 OLEHUBAHUIO Basbl
(,Z[OHYCKaI-OTCH HHBIC (I)OpMy.]II/IPOBKI/I OTBCTa, HC HCKaXaromue €ro CMBICJ'I&)

DJEeMEeHTHI OTBETA:

Hanmmcanel  ypaBHeHUsT ~ peakuuiu, COOTBETCTBYIOLIHE cxeMe
IIPEBPAILECHNN:

1) Fe + 2HCI = FeCl, + H, (umn X — mo6as pactBopumMas coib Fe?)

2) FeCl; + 2NaOH = Fe(OH), + 2NaCl

3) Fe(OH), + H,SO, = FeSO,4 + 2H,0

CocTaBieHo COKpalEHHOE HOHHOE YPaBHEHUE:

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

OTBET NMpaBUIBLHBINA W MOJIHBIN, BKJIKOYAECT BCE HA3BAHHBIC SJIECMEHTHI

[IpaBuIIbHO 3aMKCaHbl TPY YPABHEHUSI pEAKIUU

IIpaBuIIbHO 3aMKCaHbl 1Ba YPABHEHUS PEAKLIUN

[IpaBHIIbHO 3aMIMCAHO OJJHO YPABHEHUE PEAKIIUU

Bce aneMeHThl 0TBETa 3anrcaHbl HEBEPHO WM OTCYTCTBYIOT

AOIFRLINDNW|A~

Maxkcumanvroiu 6anin

IIpuMmepsl BoinoHeHus 3aganus 21

Ilpumep 1

1 e+ 2@ =T,
P P- - p.
2. Fe (R, aNaO = Fe(OR) + 2Na®
Fe'+ o + 2pd> 2012 FelOn), + oNG + 2ef
Fe'+ 200 = Fe(OM),
3. Fe(OW), + B804 = Fe SOy + 2H,0

B MNpCACTABJICHHOM PCHICHUU Yy4dYalIUMCsI JOITYHICHBI IBC OIMMOKN B 3aIlHUCH

NEPBOTO YPAaBHEHMsI PEaKIMU: BO-TIEPBBIX, B 3amucu (Popmylibl XJjiopa (BMECTO
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WHJIEKCA HCIIOIh30BaH KOA(DPUITMEHT), a BO-BTOPHIX, B COCTaBE OOPa3yrOMIETOCS
poAyKTa (10 YPaBHEHHIO PEaKIUU JTOJDKEH 00pa3oBbiBaThes Xiropun xkene3a(lll),
a nomyuwics xiopupa xenesa(ll)). Omnako uMeHHO 3Ta omuMOKa MO3BOJIMIIA
YYEHUKY IIPAaBWIBHO 3alMCcaTh YPaBHEHME BTOPOW peakuuu. B panpHenmem

pelIeHnn OMOOoK HeT. (2 6aJia)

Ilpumep 2

o &> X - Fe(0H)s Zs [ 50,
{) I+ Q2 2 JFe 0
) FeD +HL0 = V&QOHM/
3} Fo(OW)a + Ha S0y ~ Fe S0y +2H20)
FeQ+HD— VL(OHML

B maHHOM OTBeTe MPaBWJIBHO COCTABJICHO TOJIBKO TPEThE YPaBHEHHE PEaKIIHH.
IIpu ropenun sxenmeza oxcupn kenesa(ll) He oOpasyercs, ma u ¢ BOAOW OH

He pearupyet. CokpaiiéHHOe HOHHOE ypaBHEHHE COCTaBICHO HeBepHO. (1 6as)

Ilpumep 3

Fe v luew > Fe o xoub

Fe QJ' +]_,-/a¢ ou -2 Fe {M()_:Ll+j(/qa
_Feledy t w80, (g > TES0, + A no
+€‘id&: .{.W-ﬁ)g{,“ - Z{(a%_ 1#}(4\1‘]19:
de*t 1l o™ - ff/ak/l

B nmanHOM pemieHuM AomMylieHa HE3HAauyuTeNbHAas oOmMOKa B 3alMCH IOJHOTO
MOHHOTO YPaBHEHUS pPEaKLMH: OTCYTCTBYET 3apsij y uMoHa HaTpuss. OIHAKO BO-
MEePBbIX, U3 3alKCU BUIHO, YTO ATO CiydyaiHas omuOka (y BCEX JPYTHMX YacTHIL
3apsiibl CTOSIT), & BO-BTOPBIX, 3AMKCh MOJTHOTO MOHHOTO YPaBHEHUS MO YCJIOBHIO

3aanus He Tpedyetcs. (4 6ana)
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Ilpumep 4

0)
Fe — XED} Fe(OH), -—@é FeS0,

+ 605 Fc, C)O +2ﬂr
Wy + 9) - PeG@ + L ®

® Fééoi PhOW) > Fe(oH] + P ¢l

P% + B > PG oLl
©) FQ(OH)E t Na, 30, = R %0, t LN OH

B nmanHOM pemeHnH Bce AJEMEHTHI OTBETA 3allMCaHbl HEBEpHO. B mepBom
ypaBHEHUU OMIMOOYHO B3sSITA HEpacTBOpMMas cojib cepedpa. Bo BTropoMm
YpaBHEHUU OIIMOOYHO B3IT HepacTBOpuMbIA ruapokcun sxene3a(ll). 3apsmsi

HOHOB CBHHIIA M KCJIC3a 3aIlIMCaHbl KaK CTCIICHU OKMCIJICHMII. v XJIopa B XJIOpHAC

xenesa(ll) 3aps noHa omMOOYHO yKa3aH Kak —2.

B TpeTbeM ypaBHEHMM 1Jisl pacTBOpeHuUs ruapokcua xenesa(ll) yuammiics

UCIIOJB3YET COJb. B 3ammcu COKpam€HHOrO MOHHOIO YpaBHEHHS (A1 BTOPOIO

YpaBHEHUS pEeaKklMK) HE YYTEHO, YTO THAPOKCHUJ CBHMHIIA MAJIOPACTBOPUM B BOJE,

a oOpasyromuiics ruapokcus kenesa(ll) — HepacTBopuMoe BemiecTBo. Jla u npu

cocTaBJIeHUH (OpMYJIbI XJIOPHIa CBUHIIA JomyiieHa omuoka. (0 6aJ10B)
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3aganue 22

Uepes pactBop nutpata Mmemu (ll) maccoit 37,6 T u maccoBodt poneit 5%
OPOMyCTUIM  HW30BITOK  CEpOBOJIOPO/AA.  Beumciamre  maccy  ocajka,
00pa30BaBIIETOCS B PE3yJbTATE PEAKIIHU.

Conep:kaHnue BEpHOro 0TBETa M YKA3aHUS 110 OLCHUBAHUIO Banabl
(omyckaroTcst HHbIe POPMYIHPOBKU OTBETA, HE MCKAXKAIOIINE €r0 CMbICIA)

DJEeMEeHThI OTBETAa:

1) CocraBiieHO ypaBHEHUE PEAKIIUU:
Cu(NO3); + HaS = CuS + 2HNO;3;

2) Paccumrana macca W koimdecTBo BemiectBa Hutparta wmemu(ll),
CoJIeprKalllerocsi B pacTBoOpe:

M(Cu(NOs3),) = m(p-pa) - ®/100=37,6 - 0,05=1,88 r

N(Cu(NOs)2) = m(Cu(NOs3),) / M(Cu(NOs),) = 1,88 : 188 = 0,01 mob;

3) OmnpenenéHn 00bEM ra3000pa3HOr0  BEIIECTBA, BCTYMHUBILIETO
B PEaKIIHUIO:

no ypaBHenuro peakiuu N(CuS) = n(Cu(NOs),2) = 0,01 moib

m(CuS) = n(CuS) - M(CuS) =0,01 -96=0,96r

OtBeT HpaBHHBHBIﬁ u HOJIHI:II>’I, BKJIIIOYAaCT BCC HA3BAHHBIC 3JICMCHTBI

HpaBI/IJIBHO 3allMCaHbI IBA U3 HA3BAHHBIX BBIIIC 3JICMCHTOB

HpaBI/IJ'IBHO 3alliMCaH OJWH U3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

Bce aneMeHThl 0TBETa 3anrcaHbl HEBEPHO WJIH OTCYTCTBYIOT

WIOIFRINW

Maxcumanvrnwviu 6aun

IIpuMepbI BHINOJIHEHU 3a1aHUS 22

Ilpumep 1

A2 h
}C‘(’/"s)z*'”,zf —>Cq§1+.?hn/ol
nog + m,§ 2 ydo, + S|+ mo

h‘[cf[r/ozjz_}: 336 . 0,05 21,102

Y (99 =~
Weldoo ) = Tfgmm = “ramr = 00 7

F(CS)= 201 roue 9[uff03)=){s)ez;azk
W wam)z h(as) +h4(ﬁ-£i)w
7 wg/u/'z O,DLM'.WL/M;F 0,02‘;3“11,&“1}61.

Codew : tn [oeages)= 1€ 2.

27




[IpencraBiieHHBII BapuaHT OTBETA — HAIVIAHBIM NPUMEP TOrO, HACKOJIBKO
CYIIECTBEHHO MOJKET OTJIMYAThCS pELICHHWE, NPEMIaraéMoe YYEHHKOM, OT
pelIeHUs, NPEICTaBICHHOIO B JTAJOHE OTBETAa. B 1€10M OImMOOK B pelieHuu
3aJlaHus yJalluiics He 1onycTuil. Bee pacu€Tsl mpoBeaeHbl BepHO. OCHOBAHMS IS

CHMKEHMS OLICHKHU HeT. (3 0ajuia)

Ilpumep 2
[,z @at—f'O{ Pecuewee: @
m/[(—l (/‘/(9)1) 37,62. [Lr@ -+ Z/j:,,w [er‘ ,2///V03
/[C///\/Os).a)’ 5% %% mpma - L 6(/ .’Hg‘éf 5%
o /[c{?) _.) =/ 8§82 (‘/(rc'mO?D)

AN ClnOy),) = 64742 41632 =
= 644 28+ 98 = (£8 Yiecons
AA(CuS) s 64 +52 =96 Viecons

_L&?-:,.Z. N
138 g6 /
{ 83?5: !
X = 28 )
X 70 96.

gméemf m(é'uf‘)-‘ Lz 672,

B nmamHOM TmTpuMmepe 3amada pemieHa  crmocoOOM,  OTIMYAIOUIMMCS  OT
NPEJCTaBICHHOTO B JTaJlOHE OTBETa: pEIICHHE BBIIOJHEHO C IOMOIIBIO
nporniopuuy. Bce HeoOXoaMMble BCIOMOTATENbHBIE BBIUYMCICHUS BBIMOJIHEHBI

MpaBuIbHO. (3 OaJiia)
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Ilpumep 3

C

2. 376 %
A83%

w = 100% - 56 =

3
m@u\\\)b))} Ef—,};g/ M 3B ¥

B ¥2-95
a 4 95 pre

R m\ms)= 8,1,

[Ipu pemeHuun 3amayv y4yaliuiicss TakyKe COCTaBWJ MPOMNOPLHUIO, OJHAKO YK€ Ha
IEPBOM JTalle PEIICHUS HEBEPHO ONpPENEINJI Maccy pacTBOPEHHOIO BEIIECTBA,
COJIEp>KAallleroCsl B pacTBOPE.

HmenHo 3Ta ommbka npuBesa B UTOTe K MOJIYyYEHUIO HEBEPHOTo oTBeTa. [Ipu3HaTh
JAaHHYIO OIIMOKY Yy4alllerocss TOJbKO KakK OHIMOKY B BBIYUCICHUAX OBbLIO OBl
HEBEPHBIM, TaK KaK OHa JOMYyIIeHa H3-3a HEMOJHOTO BJIAJCHUS WM MOHATHEM
«MaccoBasi J10J11 pacTBOPEHHOro BemlecTBa». EcTh ommOku U B pacuérax
OTHOCUTEJIBHBIX MOJIEKYJISIPHBIX MacC BEILLIECTB.

B 1o xe Bpems HUTOroBas MpOMOPLMS COCTaBJI€HA M peuieHa (C Y4EToM yxke

cAemaHHOM paHee ommrOku) BepHO. (1 6a1)

Ilpumep 4

Ca.
Daa ool e 1,88 -
Mp-pL(Cu(NOSJ?_): 3161. CU [\/0@)1 +H?/S T CxSJJ N QHMO}
e 5% RN s 94
Epf } Q ‘”‘\%Q (QUWO%) )f i’) 16005 1§59
2 e

m [ (S)-7 ) () :&_\ 0%
' Omﬂaw 'M (AS]sOJ%‘L
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B npencraBieHHOM pelieHHH OomMOKM HeT. HeBepHO 0003HAYEHHBIE MOJIAPHBIE
MaccChl BEIIECTB, YYACTBYIOIINX B PEAKLMHU, HE JOJKHBI CTAHOBUTHCS OCHOBAHUEM
JUISl CHWKEHUS OLICHKH, TaK KaK dTU 3allUCU SBJIAIOTCS BCIIOMOTATEIbHBIMUA U Ha

XOJ PEIIEHUs 3a/IaHUs BIUSHUS HE OKa3bIBaoT. (3 0aJia)

Ilpumep 5
46,57, Y
CL. (Lu\fU._,,f th"? C’«(@f HNQ’

e R T,

hen-bu )= W (Cu M) "0 (el
(Cy .,:o/.,-wc G05. sh6= ¢

)

>~ 005 .
( c/‘/l%)ﬂ— g,(ﬂ’[@ : {\ME;% t 4= Q.Y\-}/m%.
(G pg,) = FAI 8= (96 weos.
M

196

wto M 2 {:Ll“-

W
Wi
5%
9 U
a M
5) X

Quibess M[@%S)= (e

~

B naHHOM pelieHMH 3aJaHus OIMIMOKA JOMYIIEHAa MPU COCTABICHUH (POPMYIIbI
Hutpara meau(ll), uro mpuBeno K HEBEPHOMY COCTABIICHUIO YPABHEHHUSI PEAKIUU U
HEBEPHOMY PACUETy OTHOCHUTEIHHOW MOJEKYJISPHOW MacChl JaHHOI'O BEIIECTBA,
a TaK KakK 3Ta BEJIMYMHA UCIOJIb3YETCS] U HA 3aBEPIIAIOIIEM 3Tare pacyéToB, TO B
pe3yapTare (B MTOTOBOM 3HAYCHHWM OTBETA) TAaKXKe AOMYyIIeHa omuOka. Takum
o0pa3oM, BEpPHO BBINOJIHEHHBIM SBJISETCS TOJIBKO BTOPOM 3JIEMEHT pEelIeHUS.

(1 6am)
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3aganue 23

Jlan pactBop cynbdaTa anrOMUHHS, a TakkKe HaOop CICAYIONIMX PEaKTUBOB:
pacTBOpbl aMMHaKa, XJIOpPHIa MarHus, TUAPOKCHIA HATPHsI, HUTpAaTa HATPHS,
xJiopuaa Oapusi.

23

Hcrnonb3yss TONBKO  pEaKTUBBI W3 NPUBEACHHOTO MEpeyHs, 3aluIlInuTe
MOJIEKYJIIPHBIE YPABHEHHUSI IBYX PEaKIUi, KOTOPhIE XapaKTepU3yIOT XUMHUUECKUE
CBOMCTBa cynb(dara allOMUHUS, W YKOKUTE MPU3HAKK HX MPOTEKAHUS
(HaIMYMe/0TCYTCTBHE 3alaxa y ras3a, [IBET 0CajJiKa UM PacTBOpa).

Coaep:xaHue BepHOr0 0TBETA U YKA3aHUS 110 OLEHUBAHUIO Banabl
(,Z[OHYCKaI-OTCH HHBIC (I)OpMy.]II/IPOBKI/I OTBCTa, HC HCKAXKAIOIIHNEC €ro CMLICJ'Ia)

DneMEeHTHI OTBETA:

CocraBiieHbl YpaBHEHUS ABYX PEAKIUNA, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOICTBA CyNb(aTa aTFOMUHUS:

1) A|2(804)3 + 3BaCl, = 3BaS0O, + 2AIClI;

2) Aly(SO4); + 6NaOH = 2AI(OH)3 + 3Na,SO4

VYka3aHbl IPU3HAKH NPOTEKAHUS PEAKIU:

3) Jlns nepBoi peakIuK — BhIIaJicHUE O0eI0ro 0caiKa;

4) Jlnisa BTOpOM peakiivu — BhIMaJicHUuEe OEJIoro ocaika.

B03MOXXHO HamucaHue ypaBHEHHS pPEAKIUMU C PACTBOPOM aMMHUaKa
C YKa3aHUEM MPU3HAKA 3TOU peakluu

OTBeT NMpaBUIIBLHBIA U MOJHBIN, COAEPKUT BCE HA3BAHHBIE AJIEMEHTHI

HpaBI/IHBHO 3aIlIMCaHbl TPH 3JICMCHTA OTBCTA

HpaBI/IHBHO 3alIMCaHbI IBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3aIrucaH OJUH 3JICMCHT OTBCTA

Bce aneMeHThl 0TBETa 3anrcaHbl HEBEPHO WM OTCYTCTBYIOT

O IN W N

Maxcumanvruiit 6ain

IIpuMepsI BbINOTHEHH 3a1aHus 23

Ilpumep 1

R
| N,&%Q“\%{- NW, W0 = \N\\U\\‘LSQH T Mqug -\A@M\?W

N IA I FAORIIIIIEL

AN
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VYpaBHeHue TiepBOU peaknmu cocTaBieHo BepHo (1 Oamr), ogHAKO NpU3HAK
peakiuu Ans He€ ykaszaH HE TOYHO: HE MOMYTHEHHE, a BbIMajeHue ocaaka. Ho
TaKOH OTBET MOKET ObITh MPUHAT Kak BepHbIi (1 Oaiw).

VYpaBHeHue BTOpoW peakiuu cocTaBlieHO HeBepHO (0 OamioB), HO MpPHU3HAK

peakIuy MEKy STUMH BEIIECTBAMH 3aCUUTaTh Takke MOKHO (1 0amn). (3 6amnia)

Hpumep 2
*""?;A L ( J’D) +3raacr,. 72,4/6/ '+53B;--fo- Jm W

Ob0a ypaBHEHHs peaKIMM COCTaBJIEHbl BEpHO. BepHO ykazaHbl W NPU3HAKU

poTeKaHus peakiuu. (4 6asa.)

Ilpumep 3

A (S Oq); LLHH; Hf_O" OZAM WolgRiC
ﬂ/(50q)3quCtaoﬁwc w@wmmw

YpaBHEHUsI peaklMM HE COCTaBJIECHBI. lIpu3HaKu MpOTEeKaHUsl peaklud YKa3aHbl
BepHO. B03MOXKHO, SK3aMeHyeMbIii HaOoman ATH TPHU3HAKH TPU MPOBEICHUU

SKCIIEpUMEHTa (3aanue 24), BHITOJHSS 3a1anue 23. (2 6ana)
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Ilpumep 4

93 |
2 KOM *Ala (S0, 2 2 AL LOK)3 &+ K2 S04

KoadduimenTsl B ypaBHCHMH peakiuu paccraBieHo HeBepHo (0 0Oayios).

HpI/I3HaK pC€aKiunn yKazaH HCBCPHO, T.K. OTCYTCTBYCT XapaKTCPUCTHUKA LBETA HUIIN

koHcucTeHuu ocanka (0 GamnoB). Broporo ypaBHeHHs peakiuy U MPHU3HAKA HET

(0 6ammoB). (0 6amI0B)

B naHHOM OTBEeTE BEpPHBIX JJIEMEHTOB DPEIICHUS HET: KOMMEHTApUWA K IEpBOU
peakiuu (CIIOBOCOYETaHUE TMOX0kKe Ha «amdpoTepHOe» WM «aMopdHOE»
OCHOBaHHUE) OTpakaeT HEKYI0 XapaKTEPUCTUKY OOpa30BaBILIErOCs BEIIECTBA, HO

NPU3HAKOM PEaKIuK TaKyko 3alKich cuuTaTh HeBepHO. (0 6as10B)
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3. MATEPHAJIBI JJISI MIPAKTHUYECKHNX 3AHSITUN
MO OLIEHUBAHMIO BBINIOJITHEHUS 3ATAHUM

3.1. OueHuBaHUe IK3aMEeHAIMOHHBIX PadOT yyaluxcs (JIMHUM 3aTaHUI)

3aganue 20

I/ICHOHB3y5[ MCTOI JJICKTPOHHOTO 6aJIcha, COCTaBbTC YPABHCHUC peaKHHHZ
S+ Cl, + H,O — H,SO, + HCI.

OHpeI[eJII/ITe OKHUCJIUTCJIb U BOCCTAHOBUTCIIb.

Conep:xkaHue BEPHOT0 0TBETA M YKA3aAHUSA 110 OIEHUBAHUIO banabl
(omycKkaroTCst UHbIE (POPMYITHMPOBKH OTBETA, HE UCKAXKAIOIINE €r0 CMBICTIA)

DJEeMEeHTHI OTBETA:
1) CocraBiieH 3JIeKTPOHHBIN OaaHC:

3| ClLY +2¢ — 2CI*

1/S°—6é — S*°
2) YkazaHo, 4YTo cepa B CTemeHH oOkucieHus 0  sBisgercs
BOCCTaHOBUTEJIEM, a XJop B cremenn okucienus 0 (wma Cly) —
OKHCJIUTEIIEM;
3) CocTaBiieHO ypaBHEHHE PCAKIUU:

S + 3Cl;, + 4H,0 = H,SO,4 + 6HCI
OTBeT MNpaBUIIBHBIM W TOJHBIA, BKJIIOYAET BCE HA3BAHHBIC BBIIIEC 3
AJIEMEHTBHI
[IpaBrIbHO 3aMMCaHbl ABA JIEMEHTA OTBETA 2
[IpaBrIbHO 3aMCaH OJAWH 3JIEMEHT OTBETA 1
Bce asieMenThI 0TBETa 3aMCaHbl HEBEPHO WJIM OTCYTCTBYIOT 0
Maxcumanvrwii 6ann 3

Ipumepsl pemenns 3aganus 20 11 OeHUBAHUS

20-1
VRO s auH, 0 — HaSOu + 6 HE
p ~8€ _ +b
1) § — — bocomarolymesst

0 irLeE -

(ﬁ,,*’l“ XY — CAUCAUMLLS
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20-2

0

20)  $T 4 30 + IH0 = K30, + bHcE
@ocm—/ﬁg; Ok - ax

ok - 4 5 boc- er

20-3

40 gj—jc/; +4H0 = Ha§54 -'*6/‘/6/_‘r

9 e = §*° heak 82l Qaeleh.
Cly 426 4Cl peaniguer Gocer.
Ombermn — §— boecraro bz.7e46
C/Z*' PrEUCNLt TeNs .

boc-ne

Or-/ie

204

&Y,
q 430/{7_ "['L!HQ_O -3 H‘LSOV( +5HC’(

S8 C" it Booomemobumiis

8 (17 | vt oruemniey

20-5

20
[} 0 + =2 + +6 — - -
S+ L, + 10 = RS0, « HC2

5L 5 om-ue (bpe )
GL: N fﬂf—m(mr-mma/

1
3

6
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3aganmue 21

Jlana cxema npeBpalieHui:
Ca(NO:g)z 4 Ca0 - X — CaCls.

Hanmummre MoseKyJsIpHbIE YpaBHEHHMS PEAKIMM, C NOMOIIBK) KOTOPBIX MOKHO
OCYILECTBUTh YKAa3aHHbIC NpEBpAIICHUA. ISl TPEThEro NMpeBpALLEHUS COCTAaBbTE

COKpalI€HHOE HOHHOE YPABHEHHE PEaKLIUU.

Coaep:xaHue BepHOro 0TBETA U YKA3aHUS 110 OLCHUBAHHUIO Bajbl
(momyckaroTcst HHbIe (DOPMYJIUPOBKH OTBETA, HE UCKAKAIOIINE €0 CMBICTIA)

DneMeHThI OTBETA:

Hanmmcanpl ~ ypaBHEHMsT ~ peakuuid,  COOTBETCTBYIOIIME  CXEME

IIPEBPAILECHNN:

1) 2Ca(NO3), -5 2Ca0 + 4NO, + O,

2) CaO + H,0 = Ca(OH),

3) Ca(OH); + 2HCI = 2H,0 + CaCly;

CocTaBieHO COKpaIEHHOE HOHHOE YPABHEHHE TPETHErO MIPEBPAILCHMS:

4) OH +H"=H,0

OTBeT npaBUIIBHBIN U MOJIHBIN, BKJIIFOYAET BCE HA3BAHHBIE JIEMEHTHI 4

[IpaBWIIBHO 3aIIMCAHBI TPY YPABHEHHUSI PEAKIIAN 3

[IpaBWIbHO 3aIIMCaHbI 1BA YPABHEHUS PEAKIINI 2

[IpaBWIIBHO 3aIIMCAHO OHO YPABHEHUE PEAKIINU 1

Bce 351eMeHThI OTBETA 3alMCaHbl HEBEPHO UM OTCYTCTBYIOT 0
Makcumanvruuii bann 4

IIpumeps! pemienust 3axanus 21 17151 OeHUBAHMS

21-1

1. Ca /ﬂ/ﬁﬁ);z = Calb 4+ o071 D
Cal+HyO 5 Cal oH), +
Ca (OH), 4 o] > (allz + 2H, O~
20M 424" 5 241, O 4 vs

21-2

17 0O (NOathro=> (a0 +2HNO3 -
(a0 + ko 3> (olohla + :
Co (oM dat RO => (a(la +2Ma0 +

Ca(0Ma |+ 1% 0= (6" + 2 (1+2Ha0
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21-3

a W) + 4. gf s G ¢ 4,;//%
20 50, CF2

LL@M +2//f,ﬁf -f *’“/ﬁfv”s
(a -rff? +/*JZ *""”v&ﬂ/

214

) 2Ce (B

( ,) "7;ZCjELé:> - é>4yﬂf> f—C%l
Co®@ ¢ f,02¢, (O,
C’_?ZCO/UQ t AHCA = Coly, p 24, 0

~ k < _
o + QO |, Jpr Zg,:éi Iy

21-5

b e 092 e x—taciz

D LD~ CaO + NO2 T+ 021
zﬁcﬁi\oﬂi HOH—> &£(0H>2~0 o
M@uluzﬂz—ﬁcq(c O)z. +(q Clz + 2H20
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3aganue 22

PaccuuTaiiTe Maccy THIpPOKCHMIA HATpUs, HEOOXOOUMYIO A
HeWTpanu3aiuu 245 T pacTBopa ¢ MaccoBO 10Jel cepHOoil KUcIoTh 20%.

MOJTHOU

Conepmaﬂne BEPHOI'0 OTBE€TA U YKAa3aHHUSA IO ONCHUBAHUIO
(momyckaroTcst UHbIE GOPMYITHMPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIIA)

Bbaniabl

DIIEeMEHTBI OTBETA:

1) CocraBiieHO ypaBHEHUE PEAKIIUU:

H,SO4 + 2NaOH = Na,SO4 + 2H,0

2) Paccuntana Macca W KOJHMYECTBO BEIISCTBA CEPHOW KHUCIIOTHI,
coJieprKalllelicsl B pacTBOPE:

m(H,SO,4) = m(p-pa) - /100 =245 -0,2 =49,

n(H2804) = m(H2804) / M(H2804) =49 :98 = 0,5 momb

3) OmnpeneneHa Macca BELIECTBA TUAPOKCH]IA HATPHUSL:

o ypaBHeHuto peakiuu N(NaOH) = 2n(H2S04) = 1 moib,

m(NaOH) =n (NaOH) - M(NaOH) =1-40=40r

OtBeT HpaBHHBHBIﬁ u HOJIHI:II>’I, BKJIIIOYAaCT BCC HA3BAaHHBIC 3JICMCHTEI

HpaBI/IJIBHO 3allMCaHbI IBA U3 HAa3BAHHBIX BBIIIC 3JICMCHTOB

HpaBI/IJIBHO 3alliCaH OJHWH U3 Ha3BaAHHBLIX BBIIIC 3JICMCHTOB

Bce aneMeHThl 0TBETa 3anrcaHbl HEBEPHO WJIH OTCYTCTBYIOT

Maxcumanvnviu baun

WO IFrNNW
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IIpuMeps! perieHus 3aganus 22 1J151 OLeHMBAHUS

22-1
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@ﬂ/t&.’ " %,
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R {
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X= guys:

/ =Y Y] ek
n/MW//—'ﬁ, 79 wen.
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%ﬂfm m (W W)= 19 éa. Yt wa odppore .

22-2

B “S24ve
ﬂ{fﬁ;ﬁ/{ + Hzﬁfﬁq (P—’%z Ve, SO ¢t/40

Mr(faOu)= 13 ¢16 +iz40 o,
Mp (Mo SO,)= 24320184z 3062 89 240,

195 A e
5 posl I % s
2.95 10= 4 8-15% L 000

Indtatre f b30¢0@
140 49,00
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22-3

2V, hiawos
w (1, 90,) = 215,
w (W,20,) = 207

pewueuuz:
L FYPNTH

4 o
H.,_SOH +2 NaOM — o\zSOL, +H7_o

M (H,30.)= 24324 6 1= 38wl

A (Mo, 30, = 46432464~ lh2

2| ot

N 245,- 1007,
x 2~ 20%
100x = 4900
% KBy = anewmer Bewprmbs H, S0,

P (Wsods 2 - g5 o

%) n 0'\150«)" n (Ma, S0,) 05 ok
D) v (MaySO)= 0,5 smane- 212 Jusoun= ¥4 2
Omzﬂm: :H 2

224

2)) Do
m (MaSQ) - 245

WFQ.MLI(O‘«) = ;LCQ/- = O, Luwns.

Mk&tl\u
m (Al (VL() -2

/DW
Hsr

L oD + K SO, s, SO O
MM SO) = =5 vy = 245 Q1 = Ugr
M (M5, ) = e &4 3241 = 98 0uans.

M M (QP() =M641423 = 30 ifuwnc.

o R o
X = T LYo

Bes: pa (o OH) = 300

]
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22-5

H /@Ww Possionue:
w (HesOy) - 20% Me (HaSO) = 96 /100
mppa [ HaSOh)- 245 2 M (Wabk) - 40 Yuass

Haviaus: m Ha¥) #sCy bl N, SO o0
{oians oo
me (HhsOn)- 20% 245 2 /
wod 1YL

 (4S0) ‘@}%&ZM 95 v
%/ Lesus0 ,7(//25‘0/,) i

0
/)[/Vﬂm) & ﬂW@O//) Qf woy
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3aganusa 23-24

Jlan pacTBOp TUAPOKCHJA Kallks, a Takke HaOOp CIEAYIOIUX PEaKTHBOB: OKCH]I
menu(ll), Menb, comstHas KHCIIOTa, PacTBOPBI cyinbdara HaTpus U CyJbdara
ATFOMHUHHSL.

Hcmonp3yss TONBKO PEaKTUBBI W3 TPUBEACHHOTO  TEPEYHS,  3alUIIUTE
MOJICKYJIIPHBIC YPABHECHUSI IBYX PEAKIIUN, KOTOPHIE XapaKTEPU3yIOT XUMHUUCCKUE
CBOMCTBAa THUAPOKCHIA Kaldus, MW YyKKUTE TMPU3HAKK WX TPOTECKAHUS
(HaIMYMe/0TCYTCTBHE 3amaxa y ras3a, [IBET 0CajiKa Wid PacTBOpa).

Conepmaﬂne BEPHOI'0 OTBE€TA U YKA3aHHUSA IO ONCHUBAHHUIO banasl
(momyckaroTcst MHBIE (GOPMYITHMPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIIA)

DNEeMEHTHI OTBETA:

CocraBieHbl ypaBHEHUS JBYX PEAKIHM, XapaKTEPU3YIOLIUX XUMUYECKHUE
CBOMCTBA TMIAPOKCHUIA KaJIUA:

1) 6KOH + Al3(SO4)3 = 3K3SO4 + 2AI(OH)3

2) HCl + KOH = H,0 + KCI

VYka3aHbl IPU3HAKH NPOTEKAHUS PEAKIUM:

3) ns mepBoii peakiiuu — BeINajeHue 0€I0ro ocaaka;

4) Jlns BTOpOM peakiuy — BUAUMBbIE IPU3HAKKU PEAKIIMH OTCYTCTBYIOT, WA
IIPU UCTOJIb30BaHMU (PeHON(PTATIEHA C PACTBOPOM ILENOYH —
oOecIBeYrBaHKe pacTBOpa (MCUC3HOBCHUE MAIMHOBON OKPACKH PAcTBOpA)

OtBeT HpaBHHBHBIﬁ u HOHHLIﬁ, COACPKUT BCC HA3BAHHBIC 3JICMCHTBI

HpaBI/IHBHO 3aIlIMCaHbl TPH 3JICMCHTA OTBCTA

HpaBI/IHBHO 3aIIMCaHbI ABa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3aIIrucaH OJUH 3JICMCHT OTBCTAa

Bce aneMeHTh 0TBETa 3anicaHbl HEBEPHO WM OTCYTCTBYIOT

A OIRPINWIN

Maxcumanvhuiit 6ain

IIpumepsl pemenusi 3axanus 23 1151 OLleHUBAHMS

23-1
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23-2
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20

3.2. OueHuBaHMe BAPUAHTOB 3K3aMEeHALIMOHHBIX padoT

KpnTeme OllEcHUBAHMS BbIIIOJTHEHMSA 3aJaHUH IK3aMEHAIIMOHHOI' 0 BapHaHTa

Hcnone3yss MeTon  3JIEKTpOHHOro OanaHca, paccTaBbTe KOA(G(UIIMEHTHI
B YPaBHEHUU PEAKIIMU, CXeMa KOTOPO

SO, + Br, + H,O — H,SO,+ HBr.

OHpC,ZIeJII/ITe OKHUCJIMTCJIb U BOCCTAHOBHUTCIIb.

Conepmaﬂne BEPHOI'0 0TBETA N YKa3aHUS 110 OUCHUBAHUIO banabl
(momyckaroTcst MHbIE POPMYTUPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICTIA)

DneMeHTHI OTBETA:
1) CocTaBiieH 3JCKTPOHHBIN OallaHC:

1|Br?+2& — 2Brt

1|S* -2 —S*
2) Yka3zaHo, 4To cepa B cTerneHH okucieHus +4 (wm SO;) sBisercs
BOCCTaHOBUTEJIEM, a OpoM B creneHH okucieHus 0 (mmm Bry) —
OKHCIIUTENIEM,;

3) CocTaBIeHO ypaBHEHUE PEAKIIUM:
SO, + Bry + 2H,0 = H,SO4 + 2HBr

OtBeT HpaBHHBHBIﬁ u HOJIHI:II>’I, BKJIIOYACT BCC HA3BAHHBIC 3JICMCHTEI

HpaBI/IJIBHO 3allMCaHbI IBA 3JICMCHTA OTBCTA

HpaBI/IJII)HO 3alIiCaH OJHUH 3JICMCHT OTBCTa

Bce aneMeHThl 0TBEeTa 3anucaHbl HEBEPHO MIIA OTCYTCTBYIOT

WO INlWw

Maxkcumanvroiu 6anin

21

Jlana cxeMa npeBpalieHui:

Zn tHS04, X, 7nS — ZnO.
Hamumure MonleKyJsipHbIe YpaBHEHUS PEaKIHUid, C MOMOIIBI0O KOTOPBIX MOXKHO
OCYIIECTBUTh YKa3aHHbIE TMpeBpamieHus. /(s BTOpOTro mpeBpalieHusi COCTaBbTe
COKpaIl¢HHOE MOHHOE YPaBHEHUE PEaKITUH.

CoaepxaHue BEpHOI0 0TBETA U YKA3aHUA 110 OLICHUBAHUIO Bbanabl
(momyckaroTcst HHbIE (DOPMYJIUPOBKH OTBETA, HE UCKAYKAIOIINE €0 CMBICTIA)

DNeMEeHTBI OTBETA:

Hanucansl  ypaBHEHHsT ~ peaklUMi,  COOTBETCTBYIOIIMX  CXEME
MIPEBPALICHUM:

1) Zn + H,SO, = ZnS0O, + H»

2) ZnS0O4 + Na,S = Na,SO,4 + ZnS

3) 2ZnS + 30, —— 2Zn0 + 2SO0,

4) CocTaBlIeHO COKpaII€HHOE HMOHHOC YypaBHEHHE JUIsI BTOPOTO
MpEeBpAaIICHUS:

Zn** + S* =ZnS

OTBeT TpaBUIBHBIM M TIOJIHBIN, BKIIOYAaeT B ceOs BCE Ha3BaHHBIC 4
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9JICMCHTHI

[IpaBuIbHO 3anTMCaHbl TPU YPABHEHUS pEeaKIUi

[IpaBuIBbHO 3amKCaHBl JIBA YPaBHEHUS peaKui

[TpaBUIBHO 3aIIMCAaHO OJJHO YPaBHEHUE PEaKLUU

Bce ypaBHeHUsl peakui 3a1MCaHbl HEBEPHO MJIM OTCYTCTBYIOT

Maxcumanvnwviu 6aun

A~IOIFLINW

22

K pactBopy cumukara kamus maccod 20,53 r m maccoBor gonerr comu 15%

IIPpUINIIN U30BITOK pPacCTBOpa HHUTpaTa KaJIbIIH:. Breraucnure

06p330BaBHIeI‘OCSI ocaJka.

Maccy

B oTBete 3anumuTe YPaBHCHUC pCAKIIUU, O KOTOpOI?I I/II[éT PC€Yb B YCJIIOBUHU 3aJa4H,
H IIPUBCANTE BCC H€O6XOI[I/IMBIC BBIYMCIICHHUA (YKa3BIBaﬁTC CAWHHNIIBI U3MCPCHU

MCKOMBIX (PU3NYECKUX BEIUYHH).

Conepmaﬂne BEPHOI'0 OTBE€TA U YKA3aHHUSA IO OMCHUBAHHUIO
(momyckaroTcst HHBIE (POPMYITUPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICTIA)

Banabl

DneMeHTHI OTBETA:

1) CocTtaBneHo ypaBHEHUE PEAKIIUU:

K2Si03 + Ca(NOs3), = CaSiO3 + 2ZKNO3

2) Paccuntanbl Macca M KOJMYECTBO BEIIECTBA CHIIMKATa KaJlus,
COJIeprKaIIerocs B pacTBope:

m(K2SiO3) = m(p-pa) - ® / 100 =20,53 - 0,15=3,08 r

N(K2Si03) = m(K3Si0s) / M(K,Si03) = 3,08 : 154 = 0,02 momn

3) Onpenenena macca ocajka:

no ypasHenuto peakimu N(K2Si03) = n(CaSiO3) = 0,02 monb

m(CaSiO3z) =n(CaSiO3) -M=0,02-116=232r

OTBeT mNpaBWIbHBIA U TIOJNHBIM, BKIIOYaeT B ceOs BCce Ha3BaHHbBIC
DJIEMEHTBI

HpaBI/IHBHO 3aITMCaHbl ABA IICPBLIX M3 HA3BAHHBIX BBIIIC 3JICMCHTOB

HpaBI/IHBHO 3aI1iMCaH OJWH U3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

Bce aneMeHThl 0TBETa 3anrcaHbl HEBEPHO WJIM OTCYTCTBYIOT

OoOrrIN

Maxcumanvuviii 6ann

3

* [lpumeyanue. Ecnu B 3amucu ypaBHEHHs pPEaKLIMU JOMyIIEeHa OIIMOKa B paccTaHOBKE
KO3 (UIIMEHTOB, KOTOpasl MpHBesia K omuOKe B apu(pMETHUYECKHX pacdyérax, TO OILIEHKa 3a

3aaHuC CHMXKACTCA Ha 1 6amn.
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Jlan pacTBOp CepHOM KHUCIOTHI, a TaK)Ke HA0Op CIEIYIOIIMX PEaKTUBOB: COJIHAS
KHUCJIOTA, OKCHJ MarHusi, pacTBOpbl HHUTpaTa Oapus, XJIOpHIAa AaMMOHUS,
r'UJIpoKapOOHaTa HaTpusl.

23

Hcrnonb3yss TOJNBKO PEAaKTHBBl W3 NPHUBEAEHHOIO  IEPEYHS, 3alHILINATE
MOJIEKYJISIPHBIE YPABHEHHUS JIBYX PEaKUUH, KOTOPhIE XapaKTEPU3YIOT XUMHUYECKUE
CBOICTBA CEpHOM KHUCIOTbI, M YKOKATE MNPU3HAKKM MX OPOTEKAHUS
(HaIMYMe/0TCYTCTBHE 3alaxa y rasa, [IBET 0CajJiKa UM PacTBOpa).

Conep:kaHnue BEpHOro 0TBETa M YKA3aHUS 110 OLCHUBAHUIO Banabl
(omyckaroTcs HHbIe POPMYITHPOBKU OTBETA, HE MCKAXKAIOIINE €r0 CMbICIA)

DJeMEHTHI OTBETA:

CocTtaBiieHbl JIBa YPAaBHCHMS PEaKIUi, XapaKTECPU3YIONIUX XUMUUYECKUE
CBOMCTBA CEPHOM KHUCIIOTHI:

1) H,SO4+ MgO = MgSQO, + H,0

2) H,SO, + B&(NO3)2 = BaS0,; + 2HNO;

VYKka3zaHbl IPU3HAKU MPOTEKAHUS PEAKIIUIM:

3) I1s IepBOM peaKIMu — paCTBOPEHHUE TBEPAOTO BEILIECTRA;

4) 1 BTOpOM peakIvu — BhIMaeHUE OCIOro ocajiKa.

Bo3MOXHO ~ HamuWcaHWe — ypaBHEHHsS  PEakuMuh C  PacTBOPOM
rupokapOoOHaTa HATPUsI C YKa3aHUEM MPU3HAKA TON PEaKIuu

OTBeET NMpaBUJIBLHBIA U MOJHBIN, COACPKUT BCE HA3BAHHBIE DJIEMEHTHI

HpaBI/IJIBHO 3alIMCaHbl TPH 3JICMCHTA OTBCTA

HpaBI/IHBHO 3allMCaHbI IBA 3JICMCHTA OTBCTA

HpaBI/IHBHO 3alIMCaH OJHUH 3JICMCHT OTBCTa

Bce anemMeHThl 0TBETa 3anKcaHbl HEBEPHO WJIM OTCYTCTBYIOT

M OIRINDW(H

Maxcumanvuwiii 6an

24

[IpoBennTe XMMHYECKHE PEAKIIMM MEXKIY CEpPHOW KHUCIOTOW W BBHIOpAHHBIMU
BEIIECTBAMU B COOTBETCTBUU C COCTABJICHHBIMU YPaBHECHUSIMU PEaKLUH,
coOmtofasi TpaBuja TEXHUKH O€30MacHOCTH, TPHUBEAEHHBIE B HWHCTPYKIIMH
K 3a7aHut0. [TpoBephTe, MpaBUIBHO JIM YKa3aHbl B OTBETE Ha 3aJaHue 23 IpU3HAKU
nporekaHusi  peakumii. Ilpy  HEoOXOIMMOCTHM  JIOMOJIHUTE  OTBET WU
CKOPPEKTUPYHTE €TO.
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4. 9TAJIOHBI OTBETOB

4.1. DTajI0HBI OLICHUBAHHUA OTBETOB 10 JUHHUAM 3aJaHHH

Ne 3ajanus 1 2 3 4 5
20 3 3 3 3 1
21 2 1 0 3 2
22 2 2 1 2 2
23 0 1 2 2 2
24 OueHuBaeT 3KCHepT B ayAUTOPUHU

4.2. JTaJIOHbI OLIEHUBAHUS BAPHAHTOB IK3aMEeHALIMOHHBIX padoT

Ne 2

o

21 2

N

23
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