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[TocoOue mpenHa3sHa4eHO /Jii TOATOTOBKM 3KCIEPTOB IO OICHUBAHUIO
BBIIIOJIHEHUS 3aJaHUM C Pa3BEPHYTBIM OTBETOM, KOTOPBIE SABISIOTCS YaCThIO
KOHTPOJIbHBIX U3MepuTenbHbIX MmaTepuanioB (KWMM) nis cnaum  OCHOBHOTO
rocygapcTBeHHoOro 3k3amena (OI'D) no xumum.
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OLICHKM BBITIOJHEHUS 3aJaHUl C Pa3BEPHYTHIM OTBETOM, MPHUBOISTCA MPUMEPHI
OLICHUBAHUSl BBIMOJIHEHUS 3aJaHUM W JAIOTCI KOMMEHTapuH, OOBSCHSIOIINE
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OcHoBHOM rocyaapcTBeHHBIN 3k3aMeH (OI'D) mpencraBuser coboit hopmy
rOCyJAapCTBEHHOM WTOTOBOM AaTTECTAIlMU, MPOBOJAUMOM B LENAX OINPEACICHUSA
COOTBETCTBUS pe3ynbTaToB OCBOCHHUS oOy4JaronmmMucs OCHOBHBIX
00pa30BaTEeNbHBIX TPOrPaMM OCHOBHOTO OOIIET0 00pa30BaHUs COOTBETCTBYIOIIUM
TpeboBaHMsIM (eaepaIbHOIO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa.
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 Poccuiickoii ®enepauum» u llopsakom
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  ompenpensiercs Ha  OCHOBE  (peiepaibHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00I1Ier0 00pa3oBaHus
(mpukaz Muno6puayku Poccum ot 17.12.2010 Ne 1897) ¢ yuérom IIpumepnoii
OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 0OIEro 00pa3oBaHUs
(omoOpena perieHueM deaepaIbHOTO YU4eOHO-METOAUICCKOr0 OOBESIUHEHUS 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 (mpukaz MwunoOpazoBanus Poccun ot 05.03.2004 .
No 1089 «OO6 ytBepxkaeHun deaepalbHOrO KOMIIOHEHTa T'OCYJIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAaHAAPTOB HAYAJIBHOTO OOIIEro, OCHOBHOTO  OOIIEro

U cpeaHero (IOJIHOTo) O0IIero 00pa3oBaHU»).



1. 3AJAHUSA C PABBEPHYTBIM OTBETOM B KMM OI'3 IO XUMUHU

Bapuant sk3amenarmonHoit paborst OI'D mo XMMHHM COCTOMT M3 JIBYX
4acTel, Pa3IM4aroIIMXCcs 10 HA3HAYCHHUIO, a TAKXKE 10 COACPKAHUIO U CII0KHOCTU
BKJIIOYAE€MBIX B HUX 3aIaHUM.

Yacts | comepxut 19 3axaHnil ¢ KPATKUM OTBETOM, I0JIpa3yMEBAOIINX
camMoCTOsITeNIbHOE (OPMYJIMPOBAaHME M 3alUCh OTBETa B BHUJE LU(DPH WIH
MOCJIeIOBATEILHOCTH ITUDP.

YacTp 2 BKJIIOYAET S 3alaHUil ¢ pa3BEPHYTHIM OTBETOM: TPU 3a1aHUS 3TON
gactu (20, 21, 22) moapasymeBalOT TOJBKO 3allMCh Pa3BEPHYTOrO OTBETa, a
nBa 3ananHus (23 u 24) — mpeamnosiaraloT BBIMOJHEHHE PEaTbHOTO XUMHUYECKOTO
HKCIIEPUMEHTA U O(POPMIIEHUE €T0 PE3yJIbTATOB.

B ommmune or 3amaHui yacth 1 3amaHus BBICOKOTO YPOBHS CJIOKHOCTH
IpelyCcMaTpUBalOT KOMOWHUPOBAHHYIO IMPOBEPKY YCBOEHHSI HECKOJIBKHX (IBYX
u 0osiee) 3JIEMEHTOB COJAEPKAHMS, KOTOPHIE MOTYT OTHOCHUTBCS K pPa3iIMYHBIM
coJlepKaTelIbHbIM  OJIOKaM, HampuMep «XHUMHUYecKash peakuus» U «MeToabl
ITIO3HAHUSA BEILECTB U XUMUYECKUX SBICHUN.

KomMOunHupoBaHue IpoBepsSEMbIX 3JIEMEHTOB COJIEPKAHUS B ATHX 3a/laHUAX
OCYUIECTBJISIIOT TakKuM 0Opa3oM, 4YTOOBI YK€ B KX YCJIOBHM MPOCIIEKUBAIACH
HEOOXOJUMOCTb NOCIe008AMENbHO20 BbINOJIHEHUS HECKOIbKUX 83AUMOCEA3AHHBIX
oelcmeuti, BblAGNeHUs NPUYUHHO-CIEOCMBEHHBIX CBA3el MedNCOy INeMeHmamu
cooepocanusi,  QOpMyIuUposanus — omeema 6  ONPeOeNéHHOU  N02UKe U
¢ apeymenmayueti omoenbHulx nonoxceruu. OTCI0a CTAHOBUTCS OYEBUIHBIM, UTO
BBINIOJIHEHHUE 3aJaHUil C Pa3BEPHYTHIM OTBETOM TpeOyeT 0co0Oro BHUMAHMS
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 NPUMEHATHh 3HAHUSA B HE3HAKOMOMW CHUTYallMM, aHAJU3UPOBATH

YCIIOBUA IIPOBCACHUA peaKHI/Iﬁ H IIPOTrHO3UPOBATH BEPOATHOCTD O6p8.30BaHI/I}I TOT'O



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

3amaHusl ITOW YAaCTH TPOBEPSIOT YCBOCHHE YUYAIIUMUCSA CJIEAYIOLIUX
AJIIEMEHTOB COJEpKaHMUs, OTHOCSIIMUXCA K OOIIed M HEOPraHM4eCKOM XUMHHU:
«OKHCIINTEIIbHO-BOCCTAHOBUTEIIBHBIE peakuumny, «CII0CO0BI HOJIy4CHUS
HEOPTraHWYECKUX BEIIECTB», «XMMHYECKHE CBOMCTBA pa3JIMYHBIX KJIACCOB
HEOPTraHWYECKUX COCIUHEHUN», «TE€HETUYECKas B3aUMOCBS3b HEOPraHUYECKUX
BEUIECTB pPA3JIMYHBIX KJIACCOB», «PEAKIUHM MOHHOTO OOMEHa», «KOJIUYECTBO
BEILECTBA», «MOJIAPHBII 00bEM» U «MOJISIPHAs Macca BELIECTBA», «MaccoBas 0JIs
PacTBOPEHHOIO BEILIECTBA B PACTBOPEY.

ConeprkaHre 3THX 3aJaHU BO MHOTHX CIIy4asX OPHEHTHPYET ydalluxcs Ha
UCITOJIb30BAHUE PA3IUYHBIX CIIOCOOOB WX BBINOJHEHUS. TeM cambiM BbIOpaHHBIM
crioco0 BBIMOJHEHUSI 3a/laHdsl B OINpPEACICHHOW CTENEHH MOXKET BBICTYNATh
B KaUeCTBE IIOKa3aTelil CIOCOOHOCTU BBIMYCKHMKA K TBOPYECKOM yueOHOI
NEeSATEIbHOCTH.

[TpuBenéM KpaTKyrO XapaKTEPUCTUKY KaXJA0T0 U3 3aJaHUi 4acTH 2.

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

3aganue 21 mnOpemycMaTtpuBaeT COCTABJICHUE TPEX  MOJIEKYJISIPHBIX
YpaBHEHUN peakluid, WUIIOCTPUPYIOLIUX TMOCIEI0BaTEIbHbIE MPEBPALLECHUS
HEOPTraHWYECKUX BEUIECTB («Ilemoyka MpeBpauieHuii»). s ogHoro u3 HUX
TpeOyeTcst COCTaBUTh COKpPAIIEHHOE HOHHOE YPaBHEHUE PEAKIIUH.

Tperbe 3amanne wyactu 2 (22) npenmnonaraer KOMOWHUPOBAHHOE
BBIIIOJIHEHHUE 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 3aJlaHhMUM BO3MOKHO W JAPYroc COUYCTaAHMUC 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 »3k3aMmeHanroHHble BapuanThl OI'D BkIIOYEHa
oOs13aTeNbHAs AJI BRIMTOTHEHUS MTPAKTUUYECKAs 9aCcTh, COCTOSIIAS U3 IBYX 3aaHUN
— 23 u 24, o0beaMHEHHBIX €IUHBIM KOHTEKCTOM. OH BKIIOYAET IEpedyeHb U3
Ha3BaHWI MATH BEIIECTB M HAa3BaHHWE €IIE OJIHOIO BEIIECTBA, XUMHUUYECKHUE
CBOIMCTBAa KOTOPOTO CIIEAyeT TOATBEpAUTh. B 3amanum 23 3K3aMEHYEeMbBIM
npeajiaraeTcsi M3 MNPEJIOKEHHOTO  TepeuHs  BbIOpaTh JBa  BEIIECTBA,
B3aUMOJICHCTBHE C KOTOPHIMU TMOATBEPAUT XUMHUUYECKHE CBOMCTBA IIIECTOrO
BEILIECTBA, YKA3aHHOTO B YCJIOBUU 3aJaHUs, COCTAaBUTh YpaBHEHHUS JBYX
XUMUYECKUX PEaKIMi ¢ yKa3aTh NPU3HAKA HUX MpoTeKaHus. 3agaHue 24
NpeanoyiaraeT  MPOBEICHUE  pPeanbH020  XUMUYECKO20  IKCHepUMeHmd,
BKJIIOYAIOIIETO  JIBa  ONbITAa, COOTBETCTBYIOIIMX  YPAaBHEHHSIM  pEaKLUH,
COCTaBJICHHBIM TP BBITIOJHEHNUHN 3aaHus 23.

K BemmonHenuto 3amanusi 24 y4acTHUK MOXET TMPUCTYNATh MOCIHE
BBITIOJTHEHUA 3aJ]aHus 23 1 He paHee yeM 4yepe3 30 MUHYT Mocje Havyaaa HK3aMeHa.
[Ipn BeIMOJNIHEHUM 3afaHus 24 yY4aCTHUK DK3aME€HA MOYKET MCIOJIb30BATh 3alUCH
B YUEPHOBUKE C OTBETOM Ha 3aJlaHue 23, a TakKe JenaTh 3aluCh B UYEPHOBUKE,
KOTOPBIE BIOCJIEJCTBUU BIIPABE MCIOJIB30BATH MPH BBIMNOJHEHUH IPYTHX 3aJaHUN
HK3aMEHAI[MOHHOUN padOTHI.

[Tocne BbInoaHEHUd 3aaHus 24 3K3aMEHYEMbIiI UMEET MPaBO MPOJIOIKUTh

BBITIOJTHEHUE JIPYTUX 3aJIaHUI YK3aMEHAIIMOHHOU pabOThI 10 OKOHYAHUS dK3aMeHa.



2. CACTEMA OIIEHUBAHWS BBIIIOJTHEHUSA 3A TAHUM
C PA3BEPHYTBIM OTBETOM: OCHOBHBIE MOJAXObI, KPUTEPUU
N HIKAJIbI C IPUMEPAMU OTBETOB OK3AMEHYEMBbIX
N KOMMEHTAPUSMHA

BrinonHnenne 3aqaHuii 4acTu 2 OIEHUBACTCS PA3JIMYHBIM YUCIOM OasuioB,
OTIPEEISIEMBIM TI0 YUCITY ACHCTBUN, HEOOXOMUMBIX JJIS MMOJTHOTO W MPABHILHOTO
BBITIOTHEHUS 3adaHus. IS OOBEKTHMBHON OIICHKM BBITIOJHEHUSI ATHUX 3aJaHUM
MpPOBEpPKA OCYIIECTBISIETCSI HA OCHOBE CpaBHEHMS OTBETAa BBITYCKHHUKA
C MpUBENEHHBIM B KPUTEPHUSIX OIEHHMBaHHMS oOpaslioM oTBeTa. Bmecte ¢ Tem
HU3BECTHO, YTO 3aJaHus C pPa3BEPHYTHIM OTBETOM MOTYT OBITH BBHITIOJHEHBI
yYalIUMUCS Pa3HbIMU COCOOAMM, M TPEXJAE BCETO ATO OTHOCUTCS K CIocoOam
peleHusl pacu€THBIX 3a7a4. B cBs3W ¢ 3TUM 00paszell oTBeTa, IMpeACTaBICHHBIN
B KPUTEPUSIX OIICHUBAHUS, IOJHKEH PACCMATPUBATHLCA DKCIIEPTOM JIMIIh KaK OJUH
M3 BO3MOXHBIX BapuaHTOB pemeHus. Ha »stor ¢daxt ykassiBaer u ¢pasa,
MpUBEJAEHHASI B KPUTEPUSIX OLICHUBAHUS K KXKJAOMY M3 3aJlaHUI: «IOMyCKalTCs
HHbIe (HOPMYJIIMPOBKU OTBETA, HE UCKAXKAIOIIUE €r0 CMbICIIay.

Cnenyer oOpaTuTh BHMMAaHWM€ W Ha TO, YTO HAJIMYUE HEI0UYETOB
B HEOLICHMBAEMbIX  JIEUCTBUSIX  (RJIIEMEHTaX OTBETAa), HEOOXOIUMBIX IS
BBITIOJTHEHUS 3a/laHUsl — COCTaBJICHUU (hOPMYJ BEIIECTB, ONMPEACICHUN CTEMEHEH
OKUCJICHHUS, MOJTHOM HOHHOM YPAaBHECHHWH PEAaKIMH, BBIYMCICHUU OTHOCHUTEIIbHBIX
MOJIEKYJISIPHBIX MacC W T.M., — HE OILEHMBAIOTCS OTIEJIbHBIMU OajiiaMu, B TOM
YHUCJIe U TTIOTOMY, YTO OHU OBLIIM OIEHEHBI ¢ MOMOIIbBI0 3a1anuil yactu 1. OmHako
HaJU4Yue OMMUOOK B NMPHUBEIEHHBIX 3aMMMCAX PEHICHUM, WIN JIEMEHTOB PCIICHHH,
MPOTUBOPEYAIINX IPYT APYTY, SIBJASETCS OCHOBAaHUEM JIJIsl CHUKEHHS OaJLIOB.

[IpoBepka BeimonHEHUS 3amanuii 20-23 dYactTw 2  OCYHIECTBISETCS
npeaMeTHor komuccuen. [Ipu olleHMBaHUM BBIOJHEHUS Kak10r0 U3 3aaaHuit 20—
23 3KcrepT Ha OCHOBE CPaBHEHHUsS ¢ 00pa3lioM OTBETA, MPUBEIEHHBIM B KPUTEPHUAX

OIICHHNBAHM:, BbIBJIICT B OTBCTC 9K3aAMCHYCMOI'O 3JICMCHTHI, K&)I(I[LIﬁ 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 OCYUIECTBISIETCS HEMOCPEACTBEHHO TPU €ro
BBITIOJITHCHUH YYaCTHUKOM JK3aMEHa B ayJUTOPHH, IBYMS WICHAMH IMPEAMETHOU
KOMHUCCUU (PKCIIepTaMu), HaOMIONAIOIMIMMK 32 BBIMOJHEHUEM J1abOpaTOPHBIX
OTBITOB, HE3aBUCUMO JApPYr OT Jpyra. MakcumanbHbId Oajul 3a BBIIIOJIHEHHE
3amanusi 24 — 2 Oamwia. Pe3ynbraThl OIICHUBAHUSI BBIMOJHEHUS 3ajaHus 24
BHOCSITCA B OTJIETIbHYIO BEJJOMOCTb U HE JIOBOJASTCS JI0 cBeleHHs yyacTHUKa OI'D
B JICHb DK3aMeHa.

Takum 00pa3oMm, 3a BBINOJHEHWE 33laHUN YaCTH 2 HK3aMEHYEMBIA MOXKET
MakcuMaibHO HaOpaTh 16 OamtoB. s yHuduKanuu moaxo 0B K OLIEHUBAHUIO
BEITIOJIHCHUS 3aJlaHUi ¢ Pa3BEPHYTHIM OTBETOM OBUIM pa3pabOTaHBI KPUTEPUU
OLICHMBAHUS, TIPEyCMATPUBAIOIINE HAYUCICHHE OJHOTO Oajuia 3a KaxXIbld BEPHO
BBITIOJIHEHHBIN DJIEMEHT OTBETA.

PaccmoTpum nojipobHee cucTeMy OIIEHUBAHUS KaKI0T0 U3 3aJlaHUi 4yacT 2

Ha KOHKPETHBIX IPUMEPAX.



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 00yudeHUs SKCIEPTOB OTHOCUTCS K KOMIIETEHIIUU CYOBEKTa
Poccuiickonn ~ ®enepauuu, KPUTEpUM  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

HpeIIMeTHOﬁ KOMHUCCHUH ITO XUMHH.

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

Omeem. Ha cKJIsiHKax C BEIIECTBAMH, BbIIaBAEMBbIX [IJISl IPOBEJICHUS OIBITOB.
yKa3bIBatOTCs (HopMyJibl  BemiecTB. TpeboBaHUST K  YCJIOBHSM TIPOBEICHUS
DK3aMEHa, B TOM YHCIIE, €ro NPaKTUUYECKON YaCTH, Pa3MEILIEHbI B YTBEPKIECHHON U
OITyOJIMKOBAHHOM crielu(PUKaluyd KOHTPOIBHBIX U3MEPUTEIBHBIX MATEPUATIOB TS

nposeneanst OI'D mo xumuu B 2022 romy.

Bonpoc 3. JlomyckaeTcs M yYacTHHUK OJK3aMEHA K  BBHITIOJTHCHHUIO
MPAKTUYECKOTO 3aJaHus, €CJIM OH HEMPABUIBHO BBITIOJHUI TEOPETUUECKOE
3aJlaHue, eMy MpeAUIeCTBYoIIEee?

Omeem. [la, nonyckaetcs. B III1D He oneHuBaeTcs BBINOJIHEHUE 3a1aHus 23.
DKCIEpPThl B ayAUTOPUU OIICHUBAIOT TOJHKO MPABUILHOCTh MPOBEJACHUS OIBITOB.
OKCIepT, OIICHUBAIOIIUN BBITIOJHEHUE 3aJaHusi 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
[IPOBEICHUS JKCIEPUMEHTAIBHON qacTu? MoryTt u DKCIIEPTHI

BSaHMOHCﬁCTBOBaTB C YHaCTHUKOM HJIKM MOJI4Ya Ha6J'IIOILaIOT 3a €10 ,Z[CﬁCTBPIHMI/I?
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Omeem. Her, He Hy)HO. U 3KcriepThl HE MOTYT KOMMEHTUPOBATH IPOLIECC.
B ayautopuun ecte apyrue s3k3ameHyemble. OJHAKO 3KCIEPT MOXKET OCTaHOBUTH
MpollecC BBIMOJHEHUSI 3aJaHusl B Cilydae rpy0Oro HapylleHUsS 3K3aMEHYEMBbIM

IpaBUJ TEXHUKHU O€30MaCHOCTH.

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, HEBO3MOXEH. 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,
HafpuMep, COJISTHOW KHUCIOThI, B MPOOUPKY WM IUIAHIIETKY, & MOTOM HachImal
KapOoHAaT Kaibluid (PEKOMEHIYeTCsl MPOTHBOIOJIOXKHAS TOCIEI0BATEIHHOCTD
nevictBuit). CunuTaTh JIM 3TO OMIMOKOM, TO €CTh CHUMATh 1 Oasut uiu Het?

Omeem. Het, Tak Kak 3TO HE SBIETCS HAPYIIEHUEM MPABUI TEXHUKH

0€30I1aCHOCTH.

Bonpoc 7. Eciu oqun yyactHuk ['MMA moMecTu HOCUK KareJlIbHUIIbI TIIyOOKO
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 UMEET YETKOM XapaKTEPUCTUKHU
B TpeOOBaHMUSIX 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 TPEeThbUM OJKCIEPTOM M Ha KAaKOM OCHOBAaHHU 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 TOTO 331aHUs OyAET onpeneseH

Ha OCHOBAaHHMH 68,J'IJ'IOB, BBICTABJICHHBIX ABYMS 3KCIICPTAMMU.
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IIpumep 3aganus 20

Hcnonp3yss MeToA  ANEeKTpOHHOro OanaHca, paccTaBbTe KOI(P(UIIUEHTHI
B YPaBHEHUH PEAKIUH, CXEMA KOTOPOU

MnO, + HBr — MnBr; + Br, + H,0.

OHpC,ZIeJII/ITe OKHUCJIMTCJIb U BOCCTAHOBHUTCIIb.

Conepmaﬂne BEPHOI'0 OTBETA U YKa3aHUS 10 ONCHUBAHUIO banabl
(onmyckaroTcs HHbIe POPMYIHPOBKU OTBETA, HE MCKAXKAIOIINE €r0 CMbICIA)

DJeMEeHThI OTBETA!
1) CocraBiieH 3JeKTPOHHBIN OaTaHC:

1| Mn**+2& — Mn*?

1|2Brt- 28 > BI'20
2) PaccraBieHbl KOO GUITMCHTHI B yPaBHEHUH 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/IJIBHO 3allMCaHbI IBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3aIIrucaH OJUH 3JICMCHT OTBCTA

Bce aneMeHThl 0TBEeTa 3anucaHbl HEBEPHO MIIA 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, COCTABJICHUE YpPAaBHEHUS OKHUCIHTEIHHO-BOCCTAaHOBUTEIBHON
peakuuu, I 4ero Tpedyercs paccTtaBuTh KodddummeHTsl. Takum obOpazom,
MakCHUMaJIbHasI OlleHKa 3a 3amadue 20 — 3 Ocayua.

OOpatuM BHMMaHUE Ha JPyryue acleKThl OICHWBAHUS 3aJlaHUN JaHHOU
auHuu. He monnexar OIEHWBAHWIO OCOOEHHOCTH O(OpMIICHHS 3aJaHus:
PaCIOJIOKEHUE BEPTHKAIBHOW YEPTHI CIpaBa WJIM CJIEBa OT 3allMCH JJICMEHTOB
Oamanca; Mecto u  (opma  3amKMCH  YACTHIIBI/BEIIECTBA-OKUCIUTEIS
Y BOCCTAaHOBUTEISI; YIBOCHHWE WJIM HE YJIBOCHHE 4YHCJIa aTOMOB B JJIEMEHTaX

OanaHca ITPpH IIPpaBUJIbHO YKa3aHHOM YHUCJIIC HpI/IH}ITI)IX/OTI[aHHBIX QJICKTPOHOB.
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IIpumep 3apanus 21

I[aHa cXEMa HpeBpaIHeHI/ISIZ
A|203 — A12(804)3 — X L) A|203.

Hamummre moseKkyIsipHbIE YpaBHEHHUS PEAKIMH, C NOMOIUBI KOTOPBIX MOYKHO
OCYILECTBUTh YyKa3aHHbIE NpeBpaiieHus. st BTOpPOro NpeBpalleHUs] COCTABHTE
COKpAILEHHOE HOHHOE YPAaBHCHUE PEAKIUU.

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

DJeMEeHThI OTBETA:

Bbanabl

Hamricansl  ypaBHEHHMsI  pe€aklyii, COOTBETCTBYIOIIHE  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 NpaBUJIBbHBIN U TTOJHBIN, BKIIOYAET BCE HA3BAHHBIE JJIEMEHTHI

[IpaBuibHO 3anKcaHbl TP YPAaBHEHUSI peaKIun

[IpaBuibHO 3anKcaHbl 1Ba YPaBHEHUS PEaKLIAN

[IpaBUIBHO 3aMTMCAaHO OJJHO YpaBHEHUE PEaKLUU

Bce aneMeHThI 0TBETa 3anMcaHbl HEBEPHO WM OTCYTCTBYIOT

~AIOIFRLPIDN W >

Maxcumanvhuiii 6ain

B 3aganum 21 ydammmcs HEOOXOIWMO COCTaBUTh YPaBHCHHS PEaKIIHH,
OTpakaloIIMX B3aUMOCBSI3b MEXY BEIIECTBAMU, MPUHAJJICKAIIUMHU K PA3TUUYHBIM
KJ1IaccaMm (TpyIiaM) HEOPraHUYECKUX BEIECTB, a TAKXKE COCTABUTh COKPAIIEHHOE
MOHHOE YpaBHEHHUE PEAKIUU ISl OJTHOTO U3 TANOB MPEBPAILICHHIA.

Tak kak 3aJlaHlEeM MNPEeIyCMOTPEHA 3aMMKUCh TPEX MOJICKYJSIPHBIX M OJHOTO
MOHHOTO YpaBHEHMM peakIuid, TO IIKajda OLEHUBAHUS MPEINojaraeT MojiydeHue
OTHOTO Oajyuta 3a KaXAylH0 BEPHO BBHIMIOJHEHHYIO 3allUCh YPaBHEHHUS PEaKIUU.
Takum 00pa3om, MakCUMaJbHas OLICHKA 3a 3ajanue 21 — 4 6ana.

He nmnomnexar OUEHMBAaHUIO: HalW4YU€ WM OTCYTCTBHE  CTPEJIOK,
YKa3bIBAIOIIMX Ha BBIMAJCHUE OCaJKa W COKpAICHHE Ta3a; HaJudue KpaTHBIX

KO3 (PUIIMEHTOB B MOJIEKYJIIPHOM U MTOJTHOM MOHHOM YPaBHEHUHU.
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Heo0xoaumo CHHU3UTH Oaiibl: MPU COCTABIEHUH IMOJHOIO U COKPAUIEHHOTO
MOHHOTO YpaBHEHHUs JUIsl PEaKklud, HE YKAa3aHHOM B YCJIOBUU 3aJaHUs; NPH
HEIIPAaBWIbHOM 3allUCH WOHOB B HOHHBIX YPAaBHEHMSX, IPU HECOKPAIIECHHBIX

K03 GUIIHEHTaX B COKPAIIEHHOM HOHHOM YPaBHEHUU PEAKIINU.

Ipumep 3ananus 22

PactBop HuTpata cepedbpa macco 170 T cmemaiu ¢ u30bITKOM pacTBOpa XJIOpUIa
HaTpus. Beiman ocagok maccoit 8,61 r. BelunmciauTe MaccoByro J0JO0 COJU
B pacTBOpE HUTpaTa cepedpa.

Coaep:xaHue BepHOr0 0TBeTAa U YKA3aHUS 110 OLEHUBAHUIO 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 cepeopa,
COJICPIKAILErocs B UICXOJHOM 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:
®(AgNO;) = 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 anemMeHTh 0TBETa 3anrcaHbl HEBEPHO WM OTCYTCTBYIOT

WO W

Maxcumanvhwiit 6ain

3amanue 22 — KOMOWHHpOBaHHAs 3ajJada, B OCHOBE KOTOpPOMl JBa THIIA
pacu€ToB: BBIYMCIIEHUE MAacCOBOM JOJIM PACTBOPEHHOIO BELIECTBA B PAaCTBOpE
Y BBIUMCIIEHWE KOJMYECTBAa BEIIECTBA, MAacChl WM OOBEMA MO KOJIUYECTBY
BEIIECTBa, Macce WM 00BEMY OJTHOTO U3 PEareHTOB WJIH MPOIYKTOB PEaKkluu.

Jlist pemieHust 3agaud HEOOXOAUMO COCTaBUTh YpPaBHEHUE pEAKIUH, I10
KOTOPOMY B HEW OCYIIECTBIISIOTCS PACUETHI, ONPENEIUTh MACCy M KOJIUYECTBO
M3BECTHOI'O PACTBOPEHHOTIO BEIIECTBA K OTBETUTH HA BOIIPOC 3a/1a4U, HAUIS Maccy

I 00bEM UCKOMOT'O BCIIICCTBA.
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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
HKCIEPTY HEOOXOJUMO IPOBEPUTH MPABWIBHOCTh HPOMEXKYTOUHBIX JEHCTBH,
pacuéroB, pe3yJIbTaTOB, KOTOPBIE HCIOJIb30BAJIUCH JUISl MOJIYYEHHUS] UTOTOBOTO
orBeTa. CyHIECTBEHHBIM IpU OLEHUBAaHUM PACYETHBIX 3a7ad SBISETCA TO
O0OCTOATENBCTBO, YTO HEKOTOPBIE 3a/Ja4yll MOTYT OBbITh PEIIEHbl HECTaHIAPTHBIM
CrocOOOM, HampuMmep, MNPENOIaralliuM HCHOJb30BaHUE OJHOU  (POPMYIIHI,
B KOTOPYIO MOJCTABJISAIOTCS COOTBETCTBYIOLIUE YHCIIA.

Pemenne 3amaun cnocoOOM, HE COOTBETCTBYIOIIMM KPUTEPHUSIM, HE MOMKET
CIIy’)kKUTh OCHOBAaHHMEM [UIsl CHIJKEHHMs oueHkH. Ha 3To ykaseiBaer (pasa,
BKJIIOUEHHAs! B KPUTEPUM OLIEHUBAHUS: «IOIYyCKAIOTCA HHBIE (POPMYIUPOBKU
OTBETA, HE NCKAXKAIOIINE €T0 CMBICIIA».

Jannas ¢paza emé pa3 HaOMUHAET HKCIIEPTaM, YTO IPEAI0KEHHbINA 00pasell
pElIeHNs SABISETCA JIMIIb OJHUM M3 BO3MOKHBIX BapHaHTOB M HE HCKIIIOYAET
TIPYTHX.

Kak yxe otrmeuanoch, 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 CIEAYIOIUX PEaKTUBOB: IHHK,
COJISTHAsE KHCJIOTa, PacTBOPHI THUIPOKCHAA HATpHs, XJopuaa Oapus U HHUTpara
KaJIHsl.

3aganue 23

Hcnonb3ysd TONBKO PEAaKTUBBl W3 MNPUBCAEHHOTO MEPEYHSA, 3alUIINATE
MOJIEKYJISIDHBIE YPABHEHUS JBYX PEaKLHM, KOTOPHIE XapaKTEPU3YIOT XUMUUYECKUE
CBOCTBa cynb(ara MarHus, W yKaKUTE TNPHU3HAKK WX POTECKAHUS
(HanmMuKMe/OTCYTCTBHE 3alaxa y rasa, [BET O0CajiKa WK PacTBOpa).

Conep:kaHue BEPHOTo 0TBETA M YKA3aHUS 110 OLleHUBAHUIO banisbl
(momyckaroTcsi HHbIe (DOPMYIUPOBKH OTBETA, HE MCKAKAIOIIHNE €0 CMBICTIA)
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DJIeMEHTHI OTBETA:

CocraBiieHbl ypaBHEHHUS ABYX PEaKIIMM, XapaKTePU3YIOIINX XUMUUECKUE
CBOMCTBa CyJib(paTa MarHus, U ykazaHbl IPU3HAKH UX MTPOTEKAHUS:

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

2) BeIMajicHUuE OEJI0ro 0CaKa;

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

4) BeInajzieHue 0eIoro ocaaka

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

[IpaBWIbHO 3aIIMCAHBI TPU DJIEMEHTA OTBETA

HpaBI/IJII)HO 3allMCaHbI Ba 3JICMCHTA OTBCTA

HpaBI/IJII)HO 3alIiCaH OJHUH 2JICMCHT OTBCTaA

Bce anemMeHThl 0TBETa 3anKcaHbl HEBEPHO WJIA OTCYTCTBYIOT

~AORFRLPNW N

Maxcumanvroiu 6ann

3aganue 24

[IpoBenuTe XMMHUYECKUE PEAKLIHMH MEXAY CyIb(aTOM MarHusi U BbIOpaHHBIMU
BEIIECTBAMA B COOTBETCTBUM C COCTaBJICHHBIMH YPABHECHMSMHU pEaKLUU,
coOnrofas MpaBujla TEXHUKM OE€30MaCHOCTH, MPUBEIEHHBIE B WHCTPYKIMHU
K 3a7aHui0. [IpoBeppTe, MpaBWIIBHO JIM YKAa3aHbI B OTBETE HA 3aJaHue 23 IPU3HAKU
nporekaHuss  peakumii. Ilpy  HEOOXOOAMMOCTHM  JONMOJHUTE  OTBET  WJIU
CKOPPEKTUPYHITE €r0.

Conep:xaHue BEpHOro 0TBETA M YKA3aHUSA M0 OLEHNBAHUIO bajuibl
(momyckaroTcsi HHBIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

XUMHUUYECKHIN IKCIEPUMEHT BBITIOJHEH B COOTBETCTBUM C MHCTPYKIUEH

K 3aJJaHuIo 24:

e OTOOp BENIECTB NPOBEAEH B COOTBETCTBMU C IyHKTamu 3.1-3.5
UHCTPYKIINH;

® CMCIIMBAHUE BEIECTB BBIMOJHEHO B COOTBETCTBUU C IyHKTaMHU
3.6-3.8 uHCTpYyKIIMU

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

[IpaBuna TexHMKHM O€30MAaCHOCTH HAPYIIEHBI TIpU OTOOpE WIH 1
CMEIINBAaHUH 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 MpUBENEHHBIX MPUMEPOB, 3a1aHus 23 U 24 B3aUMOCBS3aHBI.
BeinonHenne 3aganus 24 He NpeanonaraeT HajaudMsl OLEHUBAEMBIX 3aIlACEH.

3aganue 24 npenycMaTpUBAET TOJBKO OCYILECTBICHUE MPAKTUYECKUX JIEUCTBUMN
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¥ BO3MOKHOCTh KOPPEKTHUPOBKHM 3amucel B pElIeHUH 3amaHus 23 mocie
BBITMIOJTHEHUSI SKCIIEPUMEHTA.

Jlnist BBITIONMTHEHUS 3afaHusl 24 3K3aMEHYEeMbIM MpejIaraeTcsi MHCTPYKITUS.
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 3aJ[aHVsI.

3a 3amanue 24 Oauibl BBICTABIAIOT O3KCHEPTHI 1O  OICHUBAHHUIO
71a00paTOpHBIX paboOT, KOTOpPBIE HAXOIATCS B ayAUTOPUHU TPHU BHIMOJTHCHUH

Y4aCTHHUKOM 5K3aMCHa BKCHCpI/IMCHTaJIBHOﬁ qacTH.

NHcTpyKUKs M0 BLINOJHEHUIO 3a1anus 24

BHumanmue: B ciyuyae yXyAllleHUsI CAMOYYBCTBHS Iepel HA4aJI0M OMNBITOB
WIH BO BpeMsl HX BbINOJHEHUS 00M13aTeJIbLHO CO00IMTE 00 3TOM

OPraHM3aTopy B ayAUTOPHH.

1. Bbl nmpucrynaere K BbINOJHEHUIO 3aaHust 24. /[ 3TOro moiy4uTe JOTOK
C JabopaTOpHBIM OOOpPYJOBAaHMEM M pEaKTHBAMU Yy CIEHUAIUCTa 10
oOecreyeHunto 1ad0paTOPHbIX padoT B ayAUTOPHUHU.

2. TIpouTtute emé pa3 rnepeyeHb BEIIESCTB, MPUBEAEHHBINA B TEKCTE K 3adaHUsIM 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 HECOOTBETCTBUS HAOOpa BEIIECTB HA JIOTKE TMEPEUHIO
BEILECTB B YCIOBUHM 3aJaHUs COOOIIUTE 00 3TOM OpraHU3aTopy B ayAUTOPHUHU.

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

3.1 B ckjsiHKe HAXOAUTCH MUIMETKA. JTO 03HAYAET, 4TO OTOOP KUIAKOCTH

U TrepeiuBaHue €€ B MPOOUPKY JJIsl MPOBEJEHUS PEAKIUU HEOOXO0IUMO
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MPOBOJIUTH TOJIBKO C TOMOIIBIO THUNETKH. JIJIsi MpOBEAEHUS OMBITOB
otouparoT 7-10 kamnens peakTHBa.

3.2 Ilumerka B CKJSHKE C KHIAKOCTHIO OTCYTCTBYeT. B »TOM ciyuae
NEepeTUBaHUE PACTBOPa OCYIIECTBIIAIOT Yepe3 Kpail CKISIHKH, KOTOPYIO
pacrnosiararoT Tak, 4YToObl MpU €€ HAKJIOHE ATUKETKA OKa3ajach CBEpXY
(«3THKETKY — B JajoHb!»). CKISHKY MEIJECHHO HAKJIOHSIOT Hajl
POOMPKOH, MOKa HYKHBIN 00BEM pacTBOpa He mepenbeTcs B He€. O0bEM
MEePETUTOTO PacTBOpA JIOHKEH cocTaBiIsATh 1-2 Mia (1-2 ¢cM mo BeicoTe
POOUPKN).

3.3 Jlis mpoBedeHHs] ONbITA TPedyeTcs NMOPOIIKOOOpa3Hoe (chlilyuee)
BemiecTBo. OTOOp MOPOIMIKOOOpa3HOTO  BemiecTBA M3  EMKOCTH
OCYIIECTBISIOT TOJIBKO C MOMOIIBIO JIOXKEUKH WITU IITATEs.

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 Cocyan ¢ HCXONHBIM PEAKTUBOM (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 ompeneneHds 3amaxa BeIlIeCTBa CIEAYEeT B3MaxoM pYyKH Ha
TOPJIBIIIIKOM COCY/Ia HAMPABJIATHL Ha ce0s aphl 3TOTO BEIIECTBA.

3.8 Ecau peakTuB mnomaj Ha PpadouMid CTOJ, KOXKY WIH OIEKIY,
HE0OXO0IMMO HE3aMEeNIUTEITLHO O0PATUTHCS 3a TIOMOIIBIO K CIICITUATTUCTY
1o obecneyeHuo 1abopaTopHbIX PaboT B ayIUTOPHH.

4. Bl TrOTOBBI K BBINOJHEHHK JKcnepuMeHrta. [logaumuTe  pyky
U TIOMIPOCUTE OPTaHU3aTOPA B ayJAUTOPUU MPUTIIACUTH DKCIIEPTOB JJI OLICHUBAHUS

IMPOBOJAUMOTO Bamu 9KCIICPUMCHTA.
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5. HaumnnajiTe BbINOJHATH onbIT. [lociie npoBeneHns Kaxa0i peakuy i 000oux
OMBITOB 3allMCHIBAHTE B YEPHOBUK CBOM HAOJIOJEHUA 33 W3MEHEHUSIMH,
IIPOUCXOJSIINMMH C BEIIECTBAMM.

1. Bbl 3aBepminim 3kcnepuMeHT. [IpoBepbTe, COOTBETCTBYIOT JIM PE3YJIbTaThI
OMBITOB  3amucsAM  pemieHus 3aganuss  23.  Ilpu  HeoOxomumocTu
CKOPPEKTHUPYHTE OTBET Ha 3aJaHue 23, HCIONb3ys 3alUCU B YEPHOBUKE,

KOTOPBIC CACIIAHBI ITPU BBITIOJIHCHUU 3adHUSA 24,

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

OO0s13aTENBHBIM COMPOBOXKIECHUEM KaXJO0T0 SKCIEPUMEHTAIBHOTO 3aJlaHus
C Pa3BEPHYTBIM OTBETOM SIBJISIFOTCS KPUTEPUM OLICHMBAHUSI €T0 BBIIOJHEHUS,
B KOTOPBIX MPHUCYTCTBYET MO3JIEMEHTHBIN 00paser; BepHoro orBeta. CyMMapHbIT
Oai1 3a BBINOJHEHUE 3aJaHUsl ONpPENeNsieTCs MO YUCITY BEPHBIX 3JEMEHTOB,
YKa3aHHBIX B OTBETE yUalIerocs, KaK/Iblil N3 KOTOPBIX OlleHuBaeTcs 1 O6ammom.

bannbl, nonydeHHBIE 3a BBINOJIHEHHUE HKCIECPUMEHTAIBHOTO 3aJIaHUs,
CYMMHPYIOTCS ¢ OajlaMd, KOTOpBIE TMOJY4YeHBbI 3a BBIMIOJHEHUE BCEX JIPYTUX

3QJTaHUH dK3aMEHAIIMOHHOM padoTel OI'D.
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PesyabTarhl oneHMBaHMA 3aJaHUl PUKCHPYIOTCH B IIPOTOKOJIE IIPOBEPKU

Pa3BCPHYTBIX OTBCTOB.

Pucynok 1. Bapuant opmara G1anKa IIpOTOKOIA IIPOBEPKH Pa3BEPHYTHIX OTBETOB’

MpoToKkon NpoBEpPKU pa3BepHYTbIX OTBETOB m
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Buumanmue! Ilpu BbeicTaBieHNM OayIOB 3a BBIMOJHEHUE 3ananus B [IpoTokon
MPOBEPKM PA3BEPHYTHIX OTBETOB CJIEAYET HMETh B BHIY, YTO €CJM OTBET
OTCYTCTBYeT (HET HHMKaKuUX 3aluced, CBUACTEIbCTBYIOIIMX O TOM, UYTO
HK3aMEHYEMbI TPUCTyNajdl K BBINOJHEHUIO 3aJaHusl), TO B IPOTOKOJI
MIPOCTABIIIETCS «X», a HE «O».

! OpranusanoOHHO-TEXHOJIOTMYECKas CXeMa, UCTIoNb3yeMas Ipu nposeaeHun OI'D B cyObextax Poccuiickoii
Denepannn, MOXKET NPEAIOIAraTh 3aMOJHEHHE PACTIEYATKH [TPOTOKOJIA IIPOBEPKU Pa3BEPHYTHIX OTBETOB TN
3JIEKTPOHHBIX (HOPM aHATOTHYHOTO HA3HAYCHHSI.
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IIpumepsl oLleHMBAHUSA BbINOJTHECHUS 3aaHUN

C pa3BépHyTblM O0TBETOM C KOMMECHTaApUAMHU

3ananue 20

Hcnonp3ys METOJ 3JIEKTPOHHOT0 OajaHca, COCTaBbTE YPABHEHUE PEAKIIMN
KNO; + NH4Cl — N0 + H,0O + KClI.

OHpeI[eJII/ITe OKHUCJIUTCJIb U BOCCTAHOBUTCIIb.

Conepmaﬂne BEPHOI'0 OTBE€TA U YKAa3aHHUSA IO ONCHUBAHUIO banabl
(omyckaroTcst UHbIE POPMYITMPOBKH OTBETA, HE MCKAKAIOIINE €0 CMBICIIA)

DJIEMEHTHI OTBETA:
1) CocraBiieH 3JEKTPOHHBIH OaJlaHC:

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) —
OKHUCIIUTEIIEM;

3) CocTaBeHo ypaBHEHHE PEAKLIUH:
KNO3; + NH4Cl = N,O + 2H,0 + KCI

OTBET NpaBUIBHBIM W TIOJHBIA, BKJIKOYAET BCE HA3BAHHBIE BBIIIE 3
DIIEMEHTHI

HpaBI/IHBHO 3allMCaHbI IBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3alIuCaH OJUH 3JICMCHT OTBCTa

Bce aneMeHThl 0TBeTa 3anrcaHbl HEBEPHO WJIH 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 | 4-sb (bocomanabusmes)

13

WMWQW% K/VQBLNHHCQ ’5/[10+2H.,_0+KC£
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B JaHHOM DpPCHICHHWM CCTb JBa HC3HAYHUTCIIbHBIX HEJI04ETa: y‘-IElHleICﬂ
HC yKa3aJl, 4TO OTHaHbl W IIPUHATHBI MMCHHO OJICKTPOHBI, 4 TAKXXC HC 3aMCHMHJI
CTPCIIKY B HTOI'OBOM YpPABHCHHHN Ha 3HAK PABCHCTBA. OI{H&KO 9TO HC AOOJIZKHO

CTAHOBHUTLCS OCHOBAHHEM JIJIsi CHIKCHUS OTMETKH. (3 0aJa)

Ilpumep 2

WiY),

o 45 A -340 -4 AL R SV TN |

K/vomvuu NO%O KU

N‘% 3 -*/V y -Lge, N_bo—m.
N -4 +NL -t'oe N "

B nanHOI 3anucu oTBeTa OmMOKa JAOIMYyIIeHa MPU COCTABICHUH OallaHca: B JIEBOU
YacTH yKa3aH OJMH aToOM a30Ta, a B paBoil — aBa. Ho Toraa m 4ncio 3nekTpoHOB
JIOJDKHO OBITH YJIBOEHO, WJIM B MPABOW YaCTU JIOJKHO OBITh YKA3aHO MO OJHOMY
aToMy a3ota. Takum oOpa3oM, BEpHO yKa3aHbl OKHCIUTENIb U BOCCTAaHOBUTEID,

a TaKk)Ke BEPHO 3alTMCAaHO UTOTOBOE ypaBHCHHE peakinu. (2 6aJia)

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 pemenun yyammiicss 1onycTHs1 OIKUOKY TIPU OMpPEAESICHUN CTENEHNU OKUCICHUS
a3oTa B XJOpPUAE aMMOHHA. OJTO HE IO3BOJSET 3a4eCTh €My B KadecTBE
NPaBWJIBHOTO TIEPBBIA 3JIEMEHT oOTBeTa — cocTaBienue OB-6amanca. Bepno
OIpE/ENCHbl OKHUCIIUTENb W BOCCTAHOBUTENb, a TAKXKE IPABUIBHO 3alHMCaHO
UTOTOBOE YPABHEHHE PEAKLIHMH.
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3a HempaBWIbHOE O(POpPMIICHUE 3aMMCH CTETICHU OKUCIEHUS («+» BMECTO «+1»)
B 9 KJTacce oTMeTKa He CHIKaeTcs. (2 6ajJia)

3ananme 21

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

Hanumure MOJICKYJIIPHBIC YPABHCHUA pGaKHI/Iﬁ, C IIOMOIIBIO KOTOPBIX MOJKHO
OCYHICCTBUTDL YKA3aHHBLIC IIPCBPAIICHMUA. )_—[J'ISI BTOpPOro ImnpeBpamiCcHUA COCTABLTC
COKpaHIéHHOG HNOHHOC YPAaBHCHHC PCAKIIHUU.

Conep:xanue BEpHOT0 0TBETA U YKA3aHUSA 10 OLeHUBAHHUIO bajuibl
(omyckaroTcst UHBIE (GOPMYITHMPOBKH OTBETA, HE MCKAKAIOIIHNE €r0 CMBICIIA)

JJIEMEHTHI OTBETA;

Hanmmcanel  ypaBHeHUsT ~ peakuuiu, COOTBETCTBYIOLIME cXxeMe
IIPEBPAILCHUN:

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 NMpaBUJIBLHBINA W MOJIHBIN, BKJIKOYAET BCE HA3BAHHBIC DJIEMEHTHI

[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 mnpeacraBieHHOM peUIeHHHM YYallUMCs JOMYIICHbl JBE OMIMOKH B 3aluCU

NEPBOTO YpPaBHEHMsI pPEaKIMU: BO-TIEPBBIX, B 3amucu (Popmylibl XJjiopa (BMECTO

24




WHJIEKCA HCIIOIh30BaH KOA(DPUITMEHT), a BO-BTOPHIX, B COCTaBE OOPa3yrOMIETOCS
poAyKTa (10 YPaBHCHHIO PEaKIIUU JOJKeH o0pa3oBbiBaThCs xsropun xkemnesa(lll),
a nomyuwics xiopupa xenesa(ll)). Omnako uMeHHO 3Ta omuMOKa MO3BOJIMIIA
YYEHUKY IIPAaBWIBHO 3alMCcaTh YPaBHEHME BTOPOW peakuuu. B panpHenmem

pelIeHny omuooK HeT. (2 6aJjLia)

Ilpumep 2

Fy 5 X == FeloH)s — Fe SO,
{) I+ Q2 2 JFe 0
) FeD +HL0 = V&QOHM/
3)  Fe(OM)a + HaS0u~ Fe S0, +2Hy0
FeQ+HD— VL(OHML

B naHHOM OTBeTe MpPAaBWIBHO COCTABJIEHO TOJBKO TPEThE YPAaBHEHHUE PEAKIIUU.
[Ipu ropenun >xenmeza oxcupn kenesa(ll) He oOpasyercs, na u ¢ BOAOW OH

He pearupyer. CokpaiiéHHOE HOHHOE ypaBHEHHE COCTaBICHO HeBepHO. (1 6aJ)

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 pelmieHuM AOMylieHa HE3HAauyuTeNIbHas oOmMOKa B 3alMCHU IOJHOTO
MOHHOTO YPaBHEHUS pPEAaKIMHU: OTCYTCTBYET 3apsj y HMoHa HaTpus. OIHAKO BO-
MEePBbIX, U3 3aMKCU BUIHO, YTO 3TO CiIydyaiHas omuOka (y BCeX APYTMX YacTHIl
3apsiibl CTOSIT), & BO-BTOPBIX, 3AMKCh MOJTHOTO MOHHOTO YPaBHEHUS MO YCJIOBHIO

3ajaHus 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 pemeHMHM BcE JJEMEHTHI OTBETA 3alMCaHbl HEBEpHO. B mepBoM
ypaBHEHUU OMIMOOYHO B3sSITA HEpacTBOpuMas colib cepedbpa. Bo Bropom
YpaBHEHUU OIIMOOYHO B3SIT HepacTBOpuMbIA ruapokcun sxene3a(ll). 3apsmasi

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

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

B TpeTpeM ypaBHeHUM 1Jisl pacTBopeHus ruapokcua xxenesa(ll) yuammiics

UCIIOJB3YET COJb. B 3ammcu COKpalm€HHOrO MOHHOIO YpaBHEHMS (A1 BTOPOIO

YpaBHEHUS PEaKklMi) HE YYTEHO, YTO TUAPOKCHU CBHHIIA MaJOpPAaCTBOPUM B BOJE,

a oopasyromuiics runpokcun xeneza(ll) — HepacTBopumoe BemiecTBo. Jla u npu

cocTaBJICHUH (POPMYJIBI XJIOpUIa CBHHIIA HomyineHa omuoka. (0 6aj1ioB)
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3aganue 22

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

Conep:kaHnue BEpHOro 0TBETa M YKA3aHUSA 110 OLICHUBAHUIO bajuibl
(momyckaroTcs uHbIE GOPMYIHUPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMBICTIA)

DJEeMEeHThI OTBETAa:

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

2) Paccumrana macca W koyimdecTBo BemiectBa Hutpara wmemu(ll),
COJIEp KallleroCs B pacTBOpE:

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),) = 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 3alIiMCaH OJWH U3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

Bce aneMeHThl 0TBeTa 3anrcaHbl HEBEPHO WJIH OTCYTCTBYIOT

WIOIFRINW

Maxcumanvroiu 6aun

IIpuMepbI BHINOJIHEHU 3a1aHUS 22

Ilpumep 1

Ay -
’C»t(r/os)z'ru’zy "—Dngl-'I-.Zha/ol
hdo, + u, ¢ > Hdo, + S| + mo

h‘[cf[('/ozjg_}; 336 0,08 =1, 402

YT ST
V(o)) = el = i 0,01 4o

F(CS)= 001 roue 9(wag):){s)--ez;azfiPk
m w?u)z m(e.s) -rm(di}w
2 wfu/': 00t uoy K7 T 002,304,216

dm&m :M[W)Z/}(L
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[IpencraBiieHHBII BapuaHT OTBETA — HAIVIAHBIM NPUMEP TOrO, HACKOJIBKO
CYIIECTBEHHO MOJKET OTJIMYAThCS pEIICHHE, NPEIIaraéMoe YYEHHKOM, OT
pelIeHUs], NPEICTaBICHHOIO B JTAJIOHE OTBETa. B 1enoM ommboK B pelieHUH
3aJlaHus yJaluiics He JonycTiil. Bee pacu€rsl mpoBeaeHbl BepHO. OCHOBAHMS IS

CHIDKEHUS OIICHKH HeT. (3 0aJjiia)

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  CIocoOOM,  OTJIMYAIOUIMMCS  OT
NPEJCTaBICHHOTO B OTaJlOHE OTBETa: pEIICHHE BBITOJHEHO C MOMOIIBIO
nporniopuuy. Bce HeoOXoAMMbIe BCIOMOTATENbHBIE BBIYMCICHUS BBIMIOJHEHBI

npaBUJIbHO. (3 6aLIa)
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Ilpumep 3

C

2. 376 %
MN_OQ + 1,8 = (uS+ 2HND,
483 35

w = 100% - 5% = Qs

3
m{(u\m)h- 3‘/{—,};2/ M- 3B¥2

3,32 95
a 1 95 ABF

OmbR® m\m5)= 8,1,

[Ipu pemeHuun 3amayv y4yaliuiicss TakyKe COCTaBWJ MPOMNOPLHUIO, OJHAKO YK€ Ha
IIEPBOM 3Talle PEUICHUS HEBEPHO ONPENEIWJI MACCy PacTBOPEHHOIO BEIECTBA,
COJIEp>KAaIllerocsl B pacTBOPE.

HmenHo 3Ta ommbKa npuBesa B UTOTe K IOJTYyYEHUIO HEBEPHOTo oTBeTa. [Ipu3HaTh
JAaHHYIO OIIMOKY Yy4alllerocss TOJbKO KakK OHIMOKY B BBIYUCICHUAX OBbLIO OBl
HEBEpPHBbIM, TaK KAaK OHA JIOMYIEHAa HK3-3a HEMOJIHOTO BJIAJICHUS UM MOHSATHUEM
«MaccoBasi J10J11 pacTBOPEHHOro BemlecTBa». EcTh ommbOku U B pacuérax
OTHOCUTEJIBHBIX MOJIEKYJISIPHBIX MacC BEILLIECTB.

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

clieJIaHHOM paHee onmbku) BepHO. (1 6as)

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 pelieHnH ommOKyd HeT. HeBepHO 0003Hau€HHBIE MOJSIPHBIE
MaccChl BEIIECTB, YYACTBYIOIINX B PEAKLMHU, HE JOJKHBI CTAHOBUTHCS OCHOBAHUEM
JUISl CHWKEHUS OLICHKH, TaK KaK dTU 3allUCU SBJIAIOTCS BCIIOMOTATEIbHBIMUA U Ha

XOJI peICHHMS 3a/IaHUs BIUSHUS HE OKa3bIBatoT. (3 6aJwia)

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= ¢

)

> Q.O‘J
oY 6

( c/‘/l%)ﬂ— g,(ﬂ’[@ : {\ME; 65+ 44- Q.Y\-}/m%.

(C?W) Gt U 8= 126 womw.

e D

W
Wi
5%
9 U
a M
5) X

Quibess M[@%S)= (e

~

B naHHOM pemieHMH 3aAaHus OIIMOKA JONYIIEHA MPU COCTaBICHUH (POPMYIIbI
Hutpara meau(ll), uro mpuBeno K HEBEPHOMY COCTABIICHUIO YPABHEHHUSI PEAKIUU U
HEBEPHOMY pPACUETY OTHOCHUTEJIBHOM MOJEKYJSIPHONM MacChl JAHHOIO BELIECTBA,
a Tak KaK 3Ta BEJIMYMHA MCIOJIb3YETCS M Ha 3aBEpLIAIOIIEM dTale pacdy€TroB, TO B
pe3ynpTaTe (B MTOTOBOM 3HAUEHUU OTBETA) TAKXKe JAOMyIleHa omuoOka. Takum

06p&30M, BCPHO BBIIIOJJHCHHBIM ABJIICTCA TOJIBKO BTOpOfI OJICMCHT PCHICHUA.

(1 6ana)
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3aganue 23

Jlan pactBop cynbdaTa allOMUHHUS, a TakKe Ha0Op CIEAYIOIIHUX PEaKTHUBOB:
pacTBOpHl aMMHaKa, XJIOpUAA Mar"us, THAPOKCHAA HATpWsl, HUTpaTa HaTpHs,

xJiopuaa Oapusi.

23

Hcrnonb3yss TONBKO  pEaKTUBBI W3 NPUBEAECHHOTO TMEpPEYHs, 3alMIINUTe
MOJIEKYJIIPHBIE YPABHEHUSI IBYX PEaKIMid, KOTOPbIE XapaKTEPU3YIOT XUMUUYECKUE
CBOMCTBa cynb(dara allOMUHUS, W YKOKUTE MPU3HAKK HX MPOTEKAHUS
(HanmMuKMe/OTCYTCTBHE 3alaxa y rasa, IBET 0CaJiKa WM PacTBOpa).

Coaep:xaHue BepHOr0 0TBETA U YKA3aHUS 110 OLEHUBAHUIO Banabl
(,Z[OHYCKaI-OTCH HHBIC (I)OpMy.]II/IPOBKI/I OTBCTAa, HC HCKaXaromue €ro CMBICJ'IB.)

DneMEeHTHI OTBETA:

CocraBiieHbl YpaBHEHUS JBYX PEAKLIUM, XapaKTEPHU3YIOIIUX XUMUYECKUE
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) ns mepBoii peakiiuu — BbIajeHue 0€I0ro ocaaka;

4) Jlnis BTOpOM peakiiuu — BhIMaJieHUuEe OeIoro ocaika.

B03MOXHO HamucaHWe YpaBHEHHs PEAKUWH C PACTBOPOM AaAMMUAKA
C YKa3aHUEM NPU3HAKA 3TOW pEeaKIun

OTBeT NMpaBUIIBLHBIA U MOJHBIN, COAEPKUT BCE HA3BAHHBIE AJIEMEHTHI

HpaBI/IHBHO 3aIlIMCaHbl TPH 3JICMCHTA OTBCTA

HpaBI/IHBHO 3allMCaHbI IBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3aIrucaH OJUH 3JICMCHT OTBCTA

Bce aneMeHThl 0TBETa 3anrcaHbl HEBEPHO WM OTCYTCTBYIOT

O IN W N

Maxcumanvruiit 6ain

IIpuMepsI BbINOTHEeHHS 3agaHus 23

Ilpumep 1

29 M60.), 400, U,y SO - wiBmpis s
MU0 55 Nty 10 = (W, 504 4 s s

N RAII P AIRIIAIIEL

AN
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VYpaBHeHHe TIEpBOM peaknuu 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 STUMHU BEIIECTBAMHU 3aCUUTaTh Takke MOKHO (1 Oamn). (3 6ana)

HpumepZ
?;Al (1), APaCl — 24101 438600~ orapen fuue

HL(TB), +h0n "”’W}? |+ st Mjwﬁw%

Ob0a ypaBHEHHs peaKIMM COCTaBJIEHbl BEpHO. BepHO ykazaHbl W NPU3HAKU

poTeKaHus peakiuu. (4 6asa.)

Ilpumep 3

24 AL 0,) ulHye HLO"@MM | E
ﬂ/(SOHJguBmCtﬂww@WMW_

YpaBHEHUsI peaklMM HE COCTaBJIECHBI. lIpu3HaKu MpOTEeKaHUsl peaklud YKa3aHbl
BepHO. B03MOXKHO, SK3aMeHyeMbIii HaO/t0an AT TPHU3HAKK TPU TPOBEICHUU

JKCTIICpUMEHTa (3a1anue 24), BRITOIHsIS 3aanue 23. (2 6ana)
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Ilpumep 4

23 | .
2 KOM Al (300, = 2 AL O3 & + Ka SO,

KoadduimenTsl B ypaBHCHMH peakiuu paccraBieHo HeBepHo (0 0Oayios).
[Ipu3Hak peakuu yka3aH HEBEPHO, T.K. OTCYTCTBYET XapaKTEPUCTHKA IBETa WA

koHcucTeHuu ocaaka (0 6amnoB). Broporo ypaBHeHHs peakiiuy U MPHU3HAKA HET

(0 6ammoB). (0 6amI0B)

B 1aHHOM OTBeTe€ BEPHBIX DJIEMEHTOB PELICHUSA HET. KOMMEHTApUM K IEepBOU
peaknuu  (CIIOBOCOYETAHHE TIOXOKE Ha «amM(oTepHOe» WIH «aMophHOe»
OCHOBaHKE) OTPaXKaeT HEKYI0 XapaKTEePUCTUKY OOpa30BaBIIETOCS BEHIECTBA, HO

NPU3HAKOM PEaKIuK TaKyk 3alKich cuuTaTh HeBepHO. (0 6a10B)
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3. MATEPHAJIBI JJISI MIPAKTHUYECKHNX 3AHSITUN
MO OLIEHUBAHMIO BBINIOJITHEHUS 3ATAHUM

3.1. OueHuBaHUe IK3aMEeHAIMOHHBIX PadoT yyaluxcs (JIMHUM 3aTaHMIA)

3aganue 20

I/ICHOHBSYH MCTOI JJICKTPOHHOTO 6aﬂcha, COCTaBbTC YPABHCHHUC peaKHHHZ
S+ Cl, + H,O — H,SO, + HCI.

OHpeI[eJII/ITe OKHUCJIUTCJIb U BOCCTAHOBUTCIIb.

Conep:kaHue BEPHOIo 0TBETA M YKA3aAHUSA 110 OIEHUBAHUIO Bbaaiasl
(,Z[OHYCKaI-OTCH HNHBIC (I)OpMy.]'II/IPOBKI/I OTBCTAa, HC HCKAXAIOIIHE €ro CMBICJ'Ia)

DJEeMEeHTHI OTBETA:
1) CocraBiieH 3JEKTPOHHBINH OaJIaHC:

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) —
OKHCJIHUTEIIEM;
3) CocTaBiieHO ypaBHEHHE PCAKIUH:

S + 3Cl, + 4H,0 = H,SO, + 6HCI
OTBET MNpaBUIIBHBIM W TIOJHBIM, BKJIIOYAET BCE HA3BAHHBIC BBIIIEC 3
2JIEMEHTBHI
ITpaBuabHO 3aMKcaHbl JBa DJIEMEHTA OTBETA 2
ITpaBuIbHO 3aMKcaH OJMH JIEMEHT OTBETA 1
Bce sineMeHThl 0TBeTa 3anrcalbl HEBEPHO WA OTCYTCTBYIOT 0
Maxcumanvrwii 6ann 3

Ipumepsl pemienus 3aaanus 20 1J151 OleHMBAHUS

20-1
VRO s uH, 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

A0 doCle uHD = Ha SOy wgHC ]

4 ez > S heak 8l QHLlen.
Cly 128> 4Cl Neariguer €ocer.
Ombermn — §- boccrarwo bz.7e6
Clz - prucniuetens .

’EDLZ -6

o -6

204

W10
g '{'361{7_ '[‘LIH’LO —3 H'}_SOL( “(’WC/(

S & C" ot Bocomanobumots

"8 (17 | vt oruemntay

20-5

20
4 0o + -2 + +6 — - -
S+ Lly + 0 = IS0, « HC2

5L 5 om-ue (bpe )
GL: N f&f—m(mr-mzvmj

1
3

6
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3aganmue 21

Jlana cxema npeBpalieHui:
Ca(NOs); £ CaO — X — CaCl,.

Hanmummre MoseKyJsIpHbIE YpaBHEHHUS PEAKIMM, C NOMOIIBI) KOTOPBIX MOKHO
OCYILECTBUTh YKa3aHHbIC INpEBpalIeHUs. ISl TPEThEro NMPEBPALIEHUS COCTAaBbTE

COKpalI€HHOE HOHHOE YPABHEHHE PEaKLIUU.

Coaep:xaHue BepHOro 0TBETA U YKA3aHUS 110 OLCHUBAHHUIO Bajbl
(momyckaroTcst UHbIE POPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIIA)

DneMeHThI OTBETA:

Hammcanpl ~ ypaBHEHMs ~ 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 OJHO YPABHEHUE PEAKIIUU 1

Bce 351eMeHThI OTBETA 3aIMCaHbl HEBEPHO WM OTCYTCTBYIOT 0
Makcumanvrulii bann 4

IIpumeps! pemienust 3axanus 21 17151 OeHUBAHMS

21-1

R CallVOs)y == Cap + 51)0. O
Cal-+HyO » Cal OHJ, +
Ca (OH), 4 oMLl > (allz + 2H, O+
20M 424" 5 21, O ¢ 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,;//%
200 N0, CF2

LL@M +2//f,ﬁf -f *’“/ﬁfv”s
(a 7 +/*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 £

21-5

b Lo N092 S p 0 — x—=Callz

7&3@0 — CaO ""/Q/,\/OZ f+ 0271
2 Lo. 0 + HOH— (n (OH>2~| o
%) Co.(0R) 2 42U —7Cq (Cl0)2 4+, 0z + 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
(onmyckaroTcst HHbIe POPMYIMPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMbICIA)

Bbaniabl

DJIeMEHTHI OTBETA!

1) CocTaBiieHO ypaBHCHHE PEAKITUU:

H,SO,4 + 2NaOH = Na,SO,4 + 2H,0

2) Paccuntana Macca W KOJMYECTBO BEIECTBA CEPHOW KHCIIOTEHI,
CoJIepIKaIIeiics B pacTBOpeE:

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

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

3) Onpenenena Macca BeIeCTBa THIPOKCH 1A HATPUS:

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

Maxcumanvroiu 6aun

WO IRk NNW
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IIpuMepsI perieHus 3axanus 22 1J151 OLeHNBAHUS

22-1

s

o r iy

mppo (He SO = 1950 | INGOH ~ }h SOy == Naz Sy <240
O (He $S0) = 200 0 wlol) !

| 0 pa]
M/MWH[ m[f—ﬁ}:a)-mﬁaf,/

wllB)= 02 2950 = 490

n=f§" i/‘;-l%/m T L2Y S wwrnce
M///cf%/: 2t 324/6-%= zma/w

X= QL9527

niNa Wr//: g }f.iff“"

m= p. M pepys- Yoz
MIWall)> 13+l +1 = 40 Yecnec

Mz Oy ¥uiats . 40 Vicoes = /942

%afw,- m (WG OH)= 19 6. Ybt wa opore

22-2

i “Stee
Wah + W fOuipp 2 Vo I 1

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

1G9%5 A e
N o= | % ,(.Zga
2.95 10= 4 8-15% L 000

Updlotyn Y800
130 4 9,00
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22-3

Bovo: Pewsenve:
w (1,20,) - 215, H%Eb +) NaOM — /vazsq, + M, 0
w (W,80)= 207 (D 2u45,- 100,
m (MaOW) -9 x1- 20%
M(H,30,)=2+43246U=98|uae  100x = 4900

“\(/VazSOqj llé*s‘?.‘\'c"i MZ X = }I?z - 1TUuevnoe gc%ecmzo HZSO,_,

?/mﬂa
2) - Zf 2
n (H,SO;D = 931 . = q 5— .

D n (R,30)= n Vo, SO = 05 umoun
D) e (Ma, SO = 0,5 amones 21 )anase= 4 2

Omzcm; RSN
224
U> Do /9‘“”"”%5
(H5Q,) - 245" Z"A“sozk + K30 — A SO, W0
:}('HLKO)- o). = 02 ’V\(H S$O,) = vy < 2450 U
l:(.’.' v ] A - ) Aual LS‘(Q%):LC(-fBZ“lF 98//44,,\,(
e I T i M(/‘/@\(g ):/(,,41423 30}/.,(,«9&5
”’\C/t/bt 47"() - £ = e 5 207

§8
Oes: (o OH) = 30r
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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

m (/VQ/ON) Q25 ettt - 40/46 201
0ﬂ7&m L0 -

41




3ananusa 23-24

Jlan pacTBOp THApOKCHIA Kallks, a Takke HaOOp CIEAYIONUX PEaKTHBOB: OKCH/I
menu(ll), Menb, consiHas KHUCIIOTa, PAcTBOPHI Cyinbdara HaTpus U Cylbdara
ATFOMUHUAL.

Hcnone3yss TOJNBKO  PEAaKTUBBI W3  IPUBEAEHHOIO  IIEPEYHS,  3AIUILIUTE
MOJIEKYJISIDHBIE YPABHEHHUsI ABYX PEAKLUHN, KOTOPBIE XapaKTEpU3yIOT XUMHUECKUE
CBOMCTBAa THMAPOKCHMIA Kaausi, W YKOKATE NPU3HAKA MX IPOTEKAHUSA
(HanmMume/OTCYTCTBHE 3alaxa y ras3a, [BET 0CaJIKa WIH PacTBOpa).

Coaep:xaHue BepHOro 0TBETA U YKA3aHUS 110 OLIEHUBAHUIO Banabl
(,Z[OHYCKaI-OTCSI HUHBIC Q)OpMYJ'II/IpOBKI/I OTBCTa, HC HCKaXaromuec €ro CMBICJ'IEI)

DNEMEHTHI 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

VYKka3aHbl IPU3HAKH NPOTEKAHUS PEAKIUN:

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

4) Jlns BTOpOM peakiuuu — BUAUMBbIE IPU3HAKKU PEAKIIMH OTCYTCTBYIOT, WA
IIPU UCTOJIb30BaHMU (PeHON(PTaTIEeHHA C PACTBOPOM ILENOUU —
o0ecIBeYrBaHKEe pacTBOpa (MCUEC3HOBCHNUE MAIMHOBON OKPACKH PAacTBOpA)

OtBeT HpaBHHBHBIﬁ u HOJIHBIPJI, COACPKUT BCC HA3BAHHBIC 3JICMCHTBI

HpaBI/IHBHO 3aIIMCaHbl TPHU 3JICMCHTA OTBCTA

HpaBI/IHBHO 3aIIMCaHbI ABa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3aIIrucaH OJUH 3JICMCHT OTBCTAa

Bce aneMeHThl 0TBETa 3anrcaHbl HEBEPHO WJIM OTCYTCTBYIOT

A OIRPINWIN

Maxcumanvhuiit 6ain

IIpumeps! pemienust 3axanus 23 1151 OUCHUBAHMS

23-1

\\ ZKOHT zuc\—b LKC.\ 'r l-\,_ (%3&“““‘; R

'1\ KOH ﬁ\- CUO '-*’) K ﬂ 3 CU(DH Lﬂ/ (6”“1?@% “%)

ceiiam—
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23-2
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20

3.2. OueHuBaHMe BAPUAHTOB IK3aMEeHALIMOHHBIX padoT

KpnTeme OlleHUBAHMS BbINIOJTHEHMSA 3aJaHUH IK3aMEHAIIMOHHOI 0 BapHaHTa

Hcnone3yss MeToA AJNEeKTpOHHOro OanaHca, paccTaBbTe KOX((GUIIMEHTHI
B YPaBHEHUU PEAKIIMU, CXeMa KOTOPO

SO, + Bry, + H,O — H,SO, + HBr.

OHpC,HeJII/ITe OKHUCJIMTCJIb U BOCCTAHOBUTCIIb.

Conepmaﬂne BEPHOI'0 0TBETA N YKa3aHUS 110 OUCHUBAHUIO banabl
(I[OHYCKEIIOTCH HWHBIC (I)OpMYJ'II/IpOBKI/I OTBCTAa, HC HCKaXAaromue €ro CMLICJ’I&)

DneMeHTHI OTBETA:
1) CocTaBiieH 3JCKTPOHHBIN OallaHC:

1|Br® +28 — 2Brt

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

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

OtBeT HpaBHHBHBIﬁ u HOHHLIﬁ, BKJIIOYAaCT BCC HA3BAHHBIC 3JICMCHTEI

HpaBI/IHBHO 3allMCaHbI IBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3alIucCaH OJHUH 3JICMCHT OTBCTa

Bce aneMeHThl 0TBEeTa 3anucaHbl HEBEPHO MIIA OTCYTCTBYIOT

WO LN Ww

Maxkcumanvroiu 6anin

21

Jlana cxeMa npeBpalieHui:

Zn tHS04, X, 7nS — ZnO.
Hamumure MoneKyJsipHbIE ypaBHEHUS PEaKlUid, ¢ MOMOIIBI0 KOTOPBIX MOXKHO
OCYIIECTBUTh YKa3aHHbIE MpeBpaileHus. (s BTOpOro mpeBpaileHus COCTaBHTE
COKpaI¢HHOE MOHHOE YPaBHEHUE PEaKITUH.

Coaep:xaHue BEpHOr0 0TBeTA U YKA3aHUS 110 OLEHUBAHUIO Banabl
(,Z[OHYCKaIOTCSI HUHBIC (I)OpMy.TII/IpOBKI/I OTBCTAa, HC HCKAXAKIIHUE €Tro CMBICJ'Ia)

DNeMEeHTBI OTBETA:

Hamucansl  ypaBHEHHsT ~ peaklMd,  COOTBETCTBYIOIIMX  CXEME
IIPEBPALICHUM:

1) Zn + H,SO, = ZnS0O, + H»

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

3) 2ZnS + 30, —— 2Zn0 + 2SO0,

4) CocTaBICHO COKpAalIEHHOC WMOHHOE YpaBHEHHE [UIS BTOPOTO
MIPEBPAILCHHUS:

Zn** + S> =ZnS

OTBeT mpaBUIBHBIA W TOJIHBIM, BKJIIOYAaeT B ce0si BCEe Ha3BaHHbBIE 4
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9JICMCHTHI

[IpaBUIBHO 3amKMCaHbl TPY YPaBHEHUS peaKIui

[IpaBuIBbHO 3amKCaHBl JIBA YPaBHEHUS peaKui

[TpaBUIBHO 3aIIMCAaHO OJJHO YPABHEHUE PEAKIIUU

Bce ypaBHeHUsl peakui 3a1MCaHbl HEBEPHO MJIM OTCYTCTBYIOT

A~IOIFLINW

Maxcumanvnwviu 6aun

K pactBopy cunmukara kamus maccoud 20,53 r m maccoBor ponei comn 15%
OpWIMIM ~ W30BITOK  pacTBOpa  HUTpara  Kaiblivs. Beluuciaure  Maccy
00pa30BaBIIIETOCs OCaIKA.

B oTBere 3anummTe ypaBHEHHE PEaKIMHU, O KOTOPOW UIET pedb B YCIOBUHU 3aJa4H,
U MPUBEINUTE BCE HEOOXOJMMBIE BBIUMCICHUS (YKa3bIBAaUTE €IMHULIBI U3MEPEHUS
MCKOMBIX (PU3NYECKHUX BEITUYMH).

Coaep:xaHue BepHOro 0TBeTA U YKA3aHUS 110 OLEHUBAHNIO Banabl
(,Z[OHYCKaI-OTCH HHBIC (1)OpMy.]'II/IpOBKI/I OTBCTAa, HC HCKaAXAarMue €ro CMBICJ'Ia)

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, BKIIIOYaeT B ceOs Bce Ha3BaHHbBIC 3
DJIEMEHTBI

HpaBI/IHBHO 3aITMCaHbl ABA IICPBBIX M3 HA3BAHHLIX BBIIIC 3JICMCHTOB

HpaBI/IHBHO 3aIlIrMCaH OJWH U3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

OoOlrrIN

Bce aneMeHThl 0TBeTa 3anrcaHbl HEBEPHO WJIM OTCYTCTBYIOT

Maxcumanvuviii 6ann 3

* [lpumeuanue. Ecii B 3alMCH ypaBHEHHUS pEAKIMH JIOMYIICHA OIMMWOKAa B PAacCTaHOBKE
KOd((UIIMEHTOB, KOTOpasi MpHBeNa K OmHOKe B apu(pMETHYECKHX pacdyérax, TO OILEHKa 3a
3aJaHue CHIKaeTcs Ha 1 Oal.
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Jlan pacTBOp CEpHON KHUCIOTHI, @ TAKK€ HA0Op CIENYIOIIMX PEaKTUBOB: COJIHASA
KHUCJIOTA, OKCHJ MarHusi, pacTBOpbl HHUTpaTa Oapus, XJIOpHIAa AaMMOHUS,
TUAPOKApOOHATA HATPUS.

23

Hcnonp3yss TOJBKO  PEAKTUBBI M3  NPUBEAEHHOIO  IIEPEYHS,  3aAIUIIUTE
MOJIEKYJISIPHBIE YPAaBHEHHUsI ABYX PEAKLUN, KOTOPHIE XapaKTEpU3yIOT XUMHUECKUE
CBOMCTBA CEpPHOM KHCJIOTBI, M YKOKUTE MPU3HAKK HUX IPOTEKAHUSA
(HayM4Me/0TCYTCTBHUE 3aMaxa y rasa, [BeT 0CaJIKa UM pacTBOpa).

Conep:kaHnue BEpHOro 0TBETa M YKA3aHUS 110 OLICHUBAHUIO Banabl
(momyckaroTcs nHbIE (OPMYIHPOBKH OTBETA, HE UCKAXKAIOLINE €r0 CMbICIIA)

DJIEMEHTHI OTBETA:

CocTtaBiieHbl JIBa YPAaBHEHMS PEaKIUi, XapaKTEPUIYIONIUX XUMUUYECKUE
CBOMCTBA CEPHOM KHUCIIOTHI:

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

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

VYKa3zaHbl IPU3HAKY MPOTEKAHUS PEAKIINM:

3) 11 IepBOM peaKIMu — paCTBOPEHHE TBEPAOTO BEIECTBA;

4) 1 BTOpOM peakIvu — BhIMaeHUE OCIOro ocajiKa.

Bo3MOXHO ~ HamuWcaHWe — ypaBHEHHsS  PEakuMuh C  PacTBOPOM
rupokapOboHaTa HATPHsl C YKa3aHUEM MPU3HAKA TOW pEaKIuu

OTBET NMpaBUJIbHBIA U MIOJHBIN, COAEPKUT BCE HA3BAHHBIE AJIEMEHTHI

HpaBI/IHBHO 3allMCaHbl TPH 3JICMCHTA OTBCTA

HpaBI/IHBHO 3allMCaHbI IBA 3JICMCHTA OTBCTA

HpaBI/IHBHO 3alIMCaH OJHUH 3JICMCHT OTBCTa

Bce anemMeHThl 0TBETa 3anrcaHbl HEBEPHO WJIM OTCYTCTBYIOT

M OIRPINDW(H

Maxcumanvuwiii 6an

24

[IpoBennTe XUMHYECKHE PEAKIIMM MEXIY CEpHOW KHUCIOTOW M BBHIOpAHHBIMU
BEIIECTBAMU B COOTBETCTBUU C COCTABJICHHBIMU YPAaBHECHUSIMU PEAKLNH,
coOmtofasi TpaBuja TEXHUKH O€30MacHOCTH, TPHUBEAEHHBIE B HWHCTPYKIIMH
K 3a7aHut0. [TpoBepbTe, MpaBUIBHO JIM YKa3aHbl B OTBETE Ha 3aJaHue 23 MpU3HAKU
nporekaHuss  peaknmii. [lpy  HEoOXOOMMOCTH  NOMOJHUTE  OTBET WU
CKOPPEKTUPYHTE €TO.
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4. 9TAJIOHBI OTBETOB

4.1. 3TaJIOHBLI OLIECHUBAHUSA OTBETOB 110 JIMHUAM 3aJaHUI

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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