ITPOEKT

TocynapcTBeHHasi HTOTOBasi ATTECTAIMS 1O 00pa30BaTEJbHBIM
NMporpaMMaM OCHOBHOTO 00111ero o6pa3oBaHusi B ¢popme
OCHOBHOTI'0 IOCyIapCcTBEHHOI0 3K3amMeHa (OI'9)

JleMOHCTPAallHOHHBIH BAPHAHT
KOHTPOJIbHBIX U3MEPHUTENbHBIX MaTepUaIoB
OCHOBHOI'0 TOCYyAapCTBEHHOr0 3Kk3ameHa 2027 roxa
no XMMHWHN

MOATOTOBJICH (peiepaTbHBIM FOCYIaPCTBEHHBIM OF0IKETHBIM
. HAay4YHBIM YUPEXKICHUEM .
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OcHoBHO¥ rocyrapcTBeHHblii 3x3amen no XUMUHN

IosicHeHNs1 K 1eMOHCTPALHOHHOMY BAPHAHTY
KOHTPOJIBHBIX H3MEPUTEIbHBIX MATEPHATIOB
OCHOBHOI0 rocy1apcTBEHHOr0 3k3aMeHa 2027 roga
no XUMHUHU

IIpu o3HaKOMJIEHMM C [I€MOHCTPAaLMOHHBIM BapuaHtoM 2027 r. cieayer
WMeTh B BHIYy, YTO 3aJaHus, BKIIOYEHHBIE B JEMOHCTPALMOHHBIA BapHaHT,
HE OTPaXXalOT BCEX DSJIEMEHTOB COAEPXKAHUSA, KOTOphIE OYIyT IPOBEPATHCS
¢ nomompio BapuaHTtoB KMM B 2027 r. IlonHbelf mnepedeHb 3JIEMEHTOB
COJIepKaHusl, KOTOPbIE MOTYT KOHTPOJIMPOBAThCs Ha dk3ameHe 2027 r., mpuBeaEH
B KoAH(UKaTOpe MpOBEpseMBIX TPeOOBAaHHH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNnbHOW MPOrpaMMbl OCHOBHOTO O0IIero OOpa3oBaHUS W JJIEMEHTOB
coJep KaHusl 7Sl IPOBEJCHUSI OCHOBHOT'O TOCYJapCTBEHHOI0 YK3aMeHa 10 XUMMH,
pa3MeriéHHOM Ha caiite: www.fipi.ru.

B 1eMOHCTPALlMOHHOM BapHAHTe MPEACTAB/ICHbl KOHKPETHbIe IPHMepbI
3aJaHuii, He HCYepPNBbIBAIOIINE = BCEr0  MHOroo0pasusi  BO3MOMKHBIX
(opMyJIMPOBOK 3aJaHMIl HA KaXKI0H NMO3MLMH BAPHAHTA 3K3aMeHALMOHHOWH
padoThI.

Bce 3ajgaHusi, uHcnoJb3yeMble JUISI  COCTaBJeHUS JIK3aMeHAaLMOHHBIX
BAPMAHTOB, Pa3MellleHbl B OTKPbITOM Oanke 3aganuii OI'D na caiire fipi.ru.

HaznaueHne AEMOHCTPAIIMOHHOTO BapuaHTa 3aKIIOYAeTCS B TOM, YTOOBI
JIaTh BO3MOXKHOCTH JIOOOMY YYaCTHUKY JK3aMEHa M HIMPOKOW OOIECTBEHHOCTH
COCTaBUTH IPEACTABICHHE O CTPYKType Oymymiedl sK3aMEHAI[MOHHOH pPaboTEI,
konuuecTBe W (opMe 3amaHuii, 00 HX YypOBHE CclOKHOCTU. [IpuBenéHHbIC
KpUTEpUU OLICHKH BBIMOJIHEHUS 3a/laHuil ¢ pa3BEPHYTHIM OTBETOM, BKIIOUEHHBIC
B OTOT BapWaHT, MO3BOJIAT COCTABHUTH MPEACTABICHHE O TPEOOBAHUIX K IIOJHOTE
1 MIPaBUIBHOCTH 3aMKCH Pa3BEPHYTOrO OTBETA.

OTH cBeleHUs MAlOT OyAyIIMM YYacTHMKAaM OJK3aMeHa BO3MOXKHOCTD
BEIPa0OTaTh CTPATETHIO MOATOTOBKH U CJAYH SK3aMeHa 10 XUMHHU.
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JeMoHCTPaIlMOHHBI BAPUAHT
KOHTPOJILHBIX H3MEPUTEJbHbIX MATEPHUAJIOB OCHOBHOI'O
rocyJ1apcTBeHHOro 3xk3amena 2027 roaa
no XUMHUHN

HNHceTpykums no BbINOJIHEHUIO padoThl

DKk3aMeHalnnoHHast paboTa COCTOMT M3 ABYX 4acTel, BKIIIOYAIONIHX B cels
23 3zapmanus. Yacte 1 cogepxxut 19 3amaHuil ¢ KpaTkuM OTBETOM, 4acTb 2
COIEPIKUT 4 3a/laHusl C Pa3BEPHYTHIM OTBETOM.

Ha BrimonHeHWe 5K3aMEHAMOHHON PabOTHI MO XWMHH OTBOAWTCS 3 yaca
(180 MunyT).

OtBetsl Kk 3amaHusM 1-19 3anuceiBaloTCS B BUAE MOCIEIOBATEIbHOCTH
uudp (uucen) win yucina. OTBET 3alMIIUTE B TOJE OTBETA B TEKCTE PaOOTHI,
a 3aTeM mepeHecuTe B OJlaHK oTBeTOB Ne 1.

K 3amanmsm 20-23 cnenyer Jarh IOJHBIM  pa3BEPHYTHI  OTBET,
BKJIIOYAIONIMK B ce0sl HEOOXOIUMbIC ypaBHEHUs peakiuil 1 pacuérel. OTBETHI Ha
3aJ[aHus 3alMChIBAIOTCA Ha OJlaHKe OTBETOB Ne 2.

BoimonHenne 3amanust 23 mpexycMaTpHBaeT IPOBEICHHE PEalbHOTO
XUMHYECKOTO SKCIIEPUMEHTA.

Bce OnaHku 3amoiHSIOTCS SPKUMH YEPHBIMH uYepHHUIaMH. Jlomyckaercs
HCIOJIb30BaHME T'eJICBON WIH KalMIISIPHON pYUKH.

Ilpu BbeImONHEHUH pPaboTHl Bbl MoXxeTe monb3oBaThes [leproandeckoit
cucteMol xuMuueckux sieMeHToB JI.M. MenneneeBa, TabauLel pacTBOPUMOCTH
COJIeH, KUCIOT U OCHOBAHUU B BOJE, ANEKTPOXUMHYECKUM PSIOM HANPSHKEHUN
METAJIIOB, JITHEWKOM U HEMPOTPaMMHPYEMBIM KaJbKYJISTOPOM.

IIpu BBINONIHEHMHM 3aAaHUH MOXXHO TOJbH30BATHCS UYEPHOBHUKOM. 3amMCH
B YePHOBHKE, 2 TAK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPUAJIOB
He YYUTHIBAIOTCS NP OLIEHMBAHUHU PadOTHI.

bamnbl, monmyueHnele Bamu 3a BBINOMHEHHBIE 3alaHUs, CYMMHUPYIOTCS.
ITocrapaiitech BBIIOJIHUTH KaK MOXHO OoJibIlle 3aJaHuil 1 HaOpaTh HauOOJbILIEE
KOJIMYECTBO OAIIIOB.

Iocne 3aBepieHust pabOTH MPOBEPHTE, YTOOBI OTBET HA KAXKIOE 3a/IaHHC
B Omankax oTBeToB Ne 1 u Ne 2 ObLT 3amuicaH 1MoJ1 MPaBUIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrtn 1

Omeemamu K 3a0anusm 1-17 aerarwmca yugpa unu nociedoeamenbHoCHb
yugp (uucen). Omeemsl cnauana ykadxcume 6 mexkcme padomol, a 3amem
nepenecume 6 bIJAHK OTBETOB N 1 cnpasa om Homepa
CcOOmeemcmeyoue2o 3a0anus, HAYUHaAs ¢ Nnepeoil Kiemouku, 0ez npobdenos,
3anamoelX_u_Opy2ux _O0ONOJAHUMENbHbIX cumeonos. Kaxcoyo wugpy nuwume
6 OMmOenbHOU Kemouke 6 COOMEemcmeuu ¢ npueeoéHHviMu 6 OaaHnKe
oopazuyamu. Lugppor 6 omeemax na 3adanusn 2, 4, 9, 10, 12, 15, 17 mozym
nogmopamuca.

BriOepute naBa BBICKa3bIBaHHMSA, B KOTOPBIX TOBOPHUTCS 00 aIIOMUHHH Kak
0 MPOCTOM BELIECTBE.

1) Ilo pacnpocTpaHEHHOCTH B IPUPOJIE ATIOMUHHUI 3aHUMAET TPEThe MECTO CPEAH
BCEX XUMHUUYECKHX JIEMEHTOB.

2) ANIOMUHUH [OJIY4al0T 3JIEKTPOIN30M PACILIaBa €ro OKCHUA B KPHOJIHUTE.

3) Beicummit okcun amroMunua umeeT popmyiay AlLO;.

4) HJ’I?[ Havdajla pCaklMu aJllOMUHHA C HOAOM Tp€6yCTCﬂ JI00aBUTh HECKOJIBKO
Karecjib BOJBI.

5) Pamuyc atoma y amroMuHus OOJNbILE, YEM y KPEMHHMS.

3anuimuTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBerT:

Ha npuBeaéHHOM pUCYHKE H300pakeHa MOJIENIb aTOMa XHMHUYECKOTO 3JICMEHTA.

@

3anumuTe B TaOiMIy HoMmep mepuoxa (X), B KOTOPOM JaHHBIH XHMHYECKHH
a1eMeHT pacnoiiokeH B [lepuonnueckoit cucreme /.M. Menneneesa, u BenuuuHy
3apsga sapa (Y) ero atoma. (i1 3ammcu oTBeTa HCTIONB3YHTe apadckue H(PEL)

X Y

OTBeT:
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Pacmonoxute XuMudecKue 3IeMEHTHI —
1) cepa 2) kpemuuii 3) xyop

B TIOPSIIKE YCWICHHS HEMETAJUIMYECKUX CBOWCTB 0O0pa3yeMbIX HMH MPOCTBIX
BELIECTB.
3anuiuuTe yKa3aHHbIE HOMEPa JIEMEHTOB B COOTBETCTBYIOIIEM MOPSAKE.

omer:[ |~ ][ ]

YcTaHOBHTE COOTBETCTBHE MEXAY (HOpMysoil BemecTBa M CTEIEHBIO OKUCICHUS
dochopa B JaHHOM BEIIECTBE: K KAXKION IO3UIMH, O0O3HAYEHHOW OYKBOM,
MOAOEPHUTE COOTBETCTBYOLIYIO MO3UIINIO, 0003HAYCHHYIO [T (POIA.

OOPMYVYIJIA BEIIECTBA CTEIIEHb OKUCJIEHUA
DOOCDOPA
A) NasP 1) -3
B) Ca3(PO4)2 2) +5
B) PH.I 3) +3
4) +1

3anumuTe B TaOIAIYy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOIINMH OyKBAMH.

A|b|B

OTBeT:

3 MNPEAJIOKCHHOI'O IEPCUHSA BI)I6CpI/IT€ JBa B€IICCTBa C KOBaJICHTHOM HeHOJ’ISIpHOﬁ
CBA3bIO.

1) Sg
2) H,S
3) P,Os
4) Na
5) O,

3anuimTe HoMepa BIOPAHHBIX OTBETOB.

OrtBeT:
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Kakue nBa yTBep)KIeHMs SBISAIOTCA BEPHBIMM Ul XapaKTEPUCTUKU HaTpUs
Y HeBEPHBIMM ]IS XapaKTEPUCTUKHU XJopa?

1) CooTBeTcTByIOIIEE MPOCTOE BEUIECTBO NPHU OOBIYHBIX YCIOBHAX SBIAETCH
JKUJIKOCTBIO.

2) OJEKTPOHBI B aTOME PACIONOKEHbI Ha TPEX IEKTPOHHBIX CIOSX.

3) SBnsercs MeTamioM.

4) XuMHYECKUIi 21eMeHT 00pasyeT JeTydee BOJOPOAHOE COEIMHEHHUE.

5) Beicmias cTeneHb OKMCIEHUs 3TOTO dJIEMEHTa paBHa +1.

3anummre HOMEpa BLI6paHHBIX OTBCTOB.

OTBeET:

U3 MPEAJIOKEHHOI'O NEPEYHA BEIICCTB BI>I6€pI/ITC KHCJIOTHBIN OKCUJT U COJTb.

1) K,CO;s
2) Ca(OH),
3) CO

4) ClL0,
5) AI(OH)

3anuimTe B MoJjie OTBETA CHayana HOMEP KHUCJIOTHOI'O OKCHUAa, a 3aT€EM HOMEP
COJIH.

OTBeT:

Kakue nBa U3 epevncIieHHBIX BENIECTB He PearupyIioT ¢ okcuaom cepoi(1V)?

1) Ba(OH),
2) K,0
3) CO,
4) HCI
5) O,

3anumure HOMCEpa BI)I6paHHI>IX OTBCTOB.

OTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXKIY PEarnpyIONIMMH BEIECTBAME U IPOILYKTOM(-aMH)
UX B3aUMOJCHCTBUA: K KaXKIOW MO3MIUHU, 00O3HAUECHHON OYKBOWH, momdepute
COOTBETCTBYIOLIYIO MO3UIIHI0, 0003HAYCHHYIO LIU(POH.

PEATHPYIOUIME BEILIECTBA MMPOAYKT(BI)
B3AUMOJIENCTBUS

l) KzSO4 )5 H2

2) Ba(OH)z u Hz

3) Ba(OH),

4) KzSO3 )4 H20

5) KzSO4 )48 Hzo

3anumuTe B TaONIHIy BEIOpaHHBIC HU(PHI IO COOTBETCTBYIOIIAMH OyKBAMH.

A) Bau H,0
B) Kzo u HQSO4

A|b|B

OTBeT:

VYCTaHOBUTE COOTBETCTBHE MEXKIY BEUNICCTBOM W pEareHTaMu, C KaXIbIM
M3 KOTOPBIX 3TO BEIIECTBO MOMKET BCTYIATh B PEAKIHUIO: K KaXIOW TMO3UIIMH,
0003Ha4YCHHOW OYKBOW, OJOEPUTE COOTBETCTBYIOLIYIO MO3UIMI0, 0003HAYCHHYIO
TUQPOT.

BEILIECTBO PEATEHTBI
A) CuCl, 1) CO,, HCI
E) H2 2) FezO3, N2
B) Ca(OH), 3) MgO, HNO;

4) Ba(OH),, Zn

3anuiute B TaOIUILy BRIOPaHHBIC IUQPHI IO COOTBETCTBYIOIIMMH OYKBaMH.

A|B|B

OrtBerT:
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4] MPCATIOKECHHOI'O MEPCUHA BLI6epI/ITe ABE Iapbl BCELICCTB, MCKAY KOTOPbLIMH
MPOTEKACT OKUCIIUTECIIbHO-BOCCTAHOBUTECIIbHAA PCAKIIA.

1) oxcun xenesa(lll) u cepras xkucnora
2) OKCHJl HaTpHsI U BOJIa

3) yTapHBIHA Ta3 U KHCIOPO

4) aMMHaK ¥ XJIOPOBOIOPO.T

5) aIIOMUHHMH U COJISHAs KUCIIOTA

3anumuTe HoMepa BEIOPAaHHBIX OTBETOB.

OrtBerT:

YCTaHOBHUTE COOTBETCTBHE MEXKIY PEardpyIOMIMMHU BeIIECTBAMH W MPU3HAKOM
MIPOTEKAIOMIEH MEXTy HUIMH PEaKINU: K KOKI0H Mo3uIuu, 0003HaYeHHON OYKBOH,
MOAOEPHUTE COOTBETCTBYIONIYIO MO3UIINIO, 0003HAYCHHYTO (PO

PEATUPVYIOIIWE BEILIECTBA IMPU3HAK PEAKIINN
A) NaClu AgNO; 1) BBIIaJieHKE TOIYOOro OcajaKa
b) HClu Na,SOs 2) BhIIafeHue OEIoro ocaxka
B) Fey(SO4); n KOH 3) BeImazeHue Oyporo ocaaka

4) BbLIETICHNE OECLBETHOTO rasa

3anumuTe B TaONUIy BEIOpaHHBIE HU(PHI O COOTBETCTBYIOMNMH OyKBAMH.

A|b|B

OTBeT:

VYkaxure, Kakue HMOHbI U B KaKOM KOJIMYECTBE OOpa3ylOTCsi B pacTBOpe NpHu
MOJIHON AMCCOLManuu 1 MOJIb HUTpaTa aTIOMUHUSL.

1) 3 moms Al
2) 1 momp AP
3) 3 monb NO;~
4) 2 moms NO3~
5) 1 moms NO;~

3anumuTe HoMepa BEIOPAaHHBIX OTBETOB.

OTBeT:
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N3  mnpeanoXeHHOro  TepevHs  BBHIOGPUTE  Ha3BaHMA  JBYX  BEIIECTB,
B3aUMOJICHCTBUIO KOTOPBIX B PAacTBOPE COOTBETCTBYET COKPALIEHHOE HOHHOE
YPaBHCHUC pCaKIUHU

Ba’" + SO,* = BaSO,

1) cepHas kuciora

2) ruapoxcuj 6apus
3) cynbbar maraus
4) okcuz Oapus

5) Oapui

6) cynpdaT Kamus

3anuimunTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBeT:

YcTaHOBHTE  COOTBETCTBHE MEXIY CXEMOW  Ipolecca, IPOHCXOISIIETO
B OKHCIIUTEIIbHO-BOCCTAHOBHUTEIPHOW PEAKIMH, W HAa3BaHHEM 3TOr0 IMpOIecca:
K KOKIOH mNo3uIuH, 0003Ha4YeHHOI OyKBOH, MOAOEpHTE COOTBETCTBYIOILYIO
MO3UIHI0, 0003HAYEHHYIO LU(DPOH.

CXEMA TIPOLIECCA HA3BAHMUE TTPOILIECCA
A) Fe” — Fe’ 1) okucnenue
B) CL’— 2C1™ 2) BOCCTaHOBJIEHHE
B) S—2 N S+4

3anumuTe B TaONHIY BEIOpaHHBIC HU(PHI IO COOTBETCTBYIOIINMH OyKBAMH.

A|b|B

OTBeT:
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U3 mepednciieHHBIX CYXISHHH O TMpaBWwiax pabOThl ¢  BEMIECTBAMHU
1 000pyI0BaHHEM B LIKOJILHOM JTabopaTopuu BeIOepHUTE BepHOE(-bIe) CyKACHUE(-51).

l) HCFKOBOCHHaMeHﬂIOHH/IGCSI JKUJKOCTH 3alpCHiCHO HAarpeBarb Ha OTKPBITOM
OI'HE.

2) B mkonepHOH n1abopaTopuu MonydeHue yriaeKUClIoro rasa u3 MpaMopa MOXKHO
MIPOBOJIUTH TOJILKO B BBITSHKHOM IKaQy.

3) BrimapuBaHue BoJibl U3 PacTBOPaA COJIM NPOBOAAT B haphopoBoii cTymKe.
4) Tlpu HarpeBaHuM Ha CHMPTOBKE IIPOOUPKU C PACTBOPOM €€ JiepiKaT MOJ| YIIIoM
npuMepHo 45°.

3anuimTe B 1oJie OTBETa HOMep(a) BEPHOTO(-bIX) CYKICHHSI(-1).

OTBeT:

VCTaHOBHUTE COOTBETCTBHE MEXKIY ABYMsI BEIIECTBAMH U PEAKTHBOM, C TIOMOIIIBIO
KOTOPOTO MOXHO Pa3jMYdTh 3TH BEUIECTBA: K KAXIOH MMO3UIMH, 0003HAYECHHOM
OYKBOI1, TOZOEPUTE COOTBETCTBYIONIYIO TTO3UIIHIO, 0003HAUYSCHHYIO IU(PPOI.

BEILIECTBA PEAKTUB
A) AI(OH); u Mg(OH), 1) KOH (p-p)
B) MgCl, (p-p) u ZnCl, (p-p) 2) AgNO; (p-p)
B) CaCO; u BaSO, 3) Cu

4) HCI (p-p)

3anuimuTe B TaOIUIy BRIOPaHHBIE U PHI 1O COOTBETCTBYIOIIMMH OYKBaMH.

A|b|B

OrtBeT:
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Omeemom Kk 3aoanusm 18, 19 sensemcs uenoe uucio uiu KOHeUHAs
decamuunasn Opodv. Omeemul cHauana yKa)xcume 6 mekcme padomel, a 3amem
nepenecume 6 b/IIAHK OTBETOB MNe 1 cnpasa om  Homepa
COOMEemcmeyoue2o 3a0anus, HaYUHaa ¢ nepeoul Knemouxu. Kayxcooiii cumeon
nuwiume 6 OMOENbHOI KNemouKe 6 COOMEEMCmMeuU ¢ NPUECOEHHbIMU 6 OIAHKE
oopazuyamu. Eounuysvt usmepenus ¢puzuueckux eenuuun 6 0O1anke omeema
YKazvleamy He HYIHCHO.

IIpu npoeedenuu pacuémoes 0na écex INemMeHmos, Kpome Xaopa, Uucnoab3yime
3HAYEHUA OMHOCUMETIbHBIX AMOMHBIX MACC, GbIPAIICEHHBIE YEAbIMU YUCTAMU
(Ar(Cl) = 35,5).

‘ 3aoanusa 18 u 19 evinonuaomcesa ¢ UCHOIb308ARUEM CLEOYIOW4E20 MEKCMA.

OCHOBHBIM KOMITOHCHTOM HEKOTOPOTO JKEJIE30COICPIKAILECTO TIperapara sBiseTcs
renrarugpar cyibdara xenesa(Il) (FeSO, 7H,0). XKenne3o — BaKHBIH AJIEMEHT
B COCTaBe TeMOIJO0OMHA KpOBH, II03TOMY Tpenapar IpPOMUCHIBAIOT IS
BOCIIOJTHEHUS Ie(HINTA Keye3a B oprannsme. B xaxmoit karncyne maccoit 350 mr
comepxkutrcss 250 mr renrtarugpara cynbdara kenesa(ll), ocranpHOE —
HE COZICPIKAIINE XKee3a IPUMECH.

Beramciure B MNPONCHTAaX MACCOBYIO HOJIIO JK€JC3a B IeOTaruaparc cynL(baTa

xenesa(ll). 3anummTe 4ucIo ¢ TOYHOCTHIO 10 LIENbIX.

OTBeT: %.

Ilpu evinonnenuu 3a0anusn 19 ucnonvzyiime eenuuuny, Komopas onpeoenena
6 3a0anuu 18, c ykazaunoi 6 Hém cmenenvio mounocmu.

Kakyto maccy jxene3a (B MIUUIMTpaMMax) 4EJIOBEK MOJy4aeT B CYTKU NpU NpUEME
OJHOM KamCyJbl OMHUCAHHOTO mpemapaTa? 3alUIIUTE YUCIO C TOYHOCTHIO
JI0 LEIIBIX.

OrtBeT: M.

He 3a06yobme nepenecmu 6ce omeemvl 6 OnaHK omeemog Ne |
6 COOMEEeMCmMeUN ¢ UHCMPYKYUell NO GbINOTHEHUIO Padombl.

Ilposepvme, umoovl Ka)xcovlit omeem 0Obl1 3ANUCAH 6 CIMPOKE C HOMEPOM
COOMEemcmeyIoue2o 3a0anusl.
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Yactp 2

Jna omeemos na 3adanus 20-22 ucnonw3yiime B/JIAHK OTBETOB Ne 2.
3anuwume cuauana Homep 3adanusn (20, 21 unu 22), a 3amem pazeépuymolii
omeem K Hemy. Omeemul 3anucviéaiime 4émKo u pazoopuueo.

Ilpu nposedenuu pacuémoe 0ns 6cex 1eMeHN08, Kpome X10pd, UCHOAb3Yime
3HAYEHUA OMHOCUMEIBHBIX AMOMHBIX MACC, BbIPANCEHHbIE UETIbIMU YUCAAMU

(Ar(Cl) = 35,5).

JI7st mpeII0’)KeHHOM CXeMBI peaKIinu
Cr(OH); + Br, + KOH — K,CrO,4 + KBr + H,O

1) 3anummTe ypaBHEHHUS IPOLECCOB OKHCIEHHS M BOCCTAHOBJICHHS, COCTaBBTE
AJICKTPOHHBIN OallaHc;

2) Ha OCHOBaHMH DJIEKTPOHHOTO OanaHca onpenenuTe KodQPHUIUESHTH! U 3aIHIIATE
MOJIEKYJIIPHOE YpaBHEHUE PEaKIIUH;

3) 3amummTe B OTACNBHOI cTpouKe(-ax) (GOPMyYJIBI BEIIECTBA/9aCTHIIBI OKUCITHTEIS
U BOCCTAHOBHTENS, YKXKHUTE, Kakoe(-as) M3 3TUX BEIICCTB/YACTHII SIBIISCTCS
OKHCIIUTEINIEM, a Kakoe(-asl) — BOCCTAHOBHTEIIEM.

JlaHa cxema npeBpanieHui:

Li,O — X — LiCl — LiNO;3
Hanumure MoJexkynspHble ypaBHEHHsI PEakUUil, ¢ MOMOLIbI0O KOTOPBIX MOXHO
OCYIIECTBUTH YKa3aHHbIE MIPEBPAIICHNUS.

K 300 r pactBopa ¢ maccoBoii moneit cynbdara meau(Il) 8 % nodaBuimm M30BITOK
pacTBOpa ruApokcuaa Hatpus. OnpenenuTe Maccy BBIIABIIETO OCAAKA.

B otBere 3anumnTe ypaBHEHHE PEaKIrH, O KOTOPOH HAET pedb B yCIOBUH 3a/1a4H,
Y TIPUBEANTE BCE HEOOXOAWMBIE BHIUHMCICHUS (YKa3bIBalTe eNUHHIBI H3MEPEHUS
WCKOMBIX (DU3NYECKUX BEIUYNH).
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IIpakTH4yeckoe 3aganue

/na omeema na 3a0anue 23 ucnonvzyiime bJIAHK OTBETOB Me 2. 3anuwiume
cHauana Homep 3a0anus (23), a 3amem pazeépuymolit omeem K Hemy. Omeem
3anucvigaitine 4émko u pazoopuueo. [Ana ogopmnenua omeema ucnonvyime
RPEONOIHCEHHYI0 6 3A0aHUU MAOIUYHYI0 OPMY, KOMOPYIO clledyem nepenHecmu
¢ B/IAHK OTBETOB M 2.

K evinonnenuro 3adanus 23 MoicHo npucmynamb He panee uem uepes
30 munym nocne nauana IK3amena.

Jnst mpoBesneHust skcrepuMeHTa BbliaHbl CKISIHKM Ne 1 u Ne 2 ¢ pactBopamu
THAPOKCHAA Kanmus M cynb(aTa HATpus, a TaKXKe PacTBOPHI TPEX DPEaKTHUBOB!
xJiopuza 6apusi, mepokcuia Bogoposa u cyibsgara xxeneza(ll).

1) TONBKO M3 yKa3aHHBIX B MepeuHe TPEX PEaKTHBOB BHIOEPUTE N1Ba, KOTOPHIC
HEOOXOMUMBI ISl  OTPENENCHHUs] KaXIOro BEIeCTBA, HAXOJSIIETOCs
B cKsgHKax Ne 1 u No 2;

2) cocTaBbTe MOJICKYJIIPHOE, IOJIHOE M COKpPAIICHHOE HOHHBIC YpPaBHEHHS
peaKkuuy, KOTOPYIO IUIAaHHpYeTe IPOBECTH MJIsl ONpeAeTIeHUs] BellecTBa
13 CKISTHKA Ne 1;

3) coctaBbTe MOJIEKYJSIPHOE, MMOJHOEC W COKPAIIEHHOEC HOHHBIC YPaBHEHUS
peaKiui, KOTOPYH IUIAHUPYETE TPOBECTH JUIsl OIPENECICHUS BELIECTBA
n3 CKISTHKA Ne 2;

4) nnst opopMIIEHUST XO0J]a PKCIEPUMEHTA HCIIONB3YHTE MPEIOKEHHYIO HUXKE
Taduumy;

Tabnuya ons 3anucu pe3yibmamog IKCHEPUMEHMa

Ne PeakTus HaburroraeMble IpHU3HAKK PeaKIIuu

ombiTa | (hopMyrna WU Ha3BaHKE) BemectBo BemectBo
n3 CKITHKA Ne 1 n3 CKISTHKH Ne 2

[u—

BBLIBOJI:

5) HpHCTyHafITC K BBITIOJTHCHHUIO OKCIICPUMCHTA.
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I/IHCprKHHﬂ 110 MMPOBEACHUIO IKCIIEPUMEHTA

JleMOHCTpaMOHHBIH Bapuant OI'D 2027 .

—_

. U3 cknstakm 1 oTOepuTe B ABE UHCTHIC MPOOHPKH MO 1-2 MII pacTBOpa.

2. JlobaBbTe B OJHY W3 HPOOHPOK 1-2 MII IEpPBOTO M3 JBYX PEaKTHBOB, a BO
BTOPYI0O — BTOPOrO0 H3 [BYX pEakTHBOB, OTOOpaHHBIX Bamu Ha »sTane
IUTAHAPOBAHHSA SKCIEPHMEHTA.

3. 3ammmmure HaOmomaeMble TPU3HAKM NPOTEKAHWS peakiui  (Hammame/
OTCYTCTBHE 3allaxa y rasa, IBeT OCaJKa WM pacTBOpa) WIM YKaXKUTE Ha UX
OTCYTCTBHE B COOTBETCTBYIOLIMX SU€HKax TaOIHIIBL.

4. VI3 cxnsHKE 2 oTOEpHUTE B IBE HOBBIE YHCTHIC IPOOUPKH IO 1—2 MI pacTBOpa.

5. Jlo6aBeTe B OmHY M3 MPOOMpPOK 1—2 MII IEepBOro M3 JBYX PEaKTHBOB, a BO
BTOPYIO — BTOpOrO H3 JBYX pEakTHBOB, OTOOpaHHBIX Bamu Ha JTane
IUIAaHWPOBAHHSA SKCIEPHMEHTA.

6. 3ammmure B Tabmmmy — QopMynb/Ha3BaHHMS — BBIOPAaHHBIX — PEAaKTHBOB
1 HaOJrojaeMble IPU3HAKA TIPOTEKaHMs Peakunil (HaIu4ne/0TCyTCTBHE 3aIaxa
y rasa, LBET OCajKa WJIM pacTBopa) MM YKa)KUT€ Ha HX OTCYTCTBHE
B COOTBETCTBYIOIIUX sTUeHKaX TaOIUIIBL.

7.B cTpoke «BBIBOJ» 3amummTe (OPMYNBl FIM HA3BaHMS  BEIIECTB,

conepkammxcs B ckisiHkax Ne 1 u No 2.

HHCprK[[I/lﬂ 110 BBINMOJTHCHUIO MPAKTUYECCKOI0 3aJaHUsA

Buumanmue: B ciiydyae yxyalieHHsl CAMOYYBCTBHS Mepe] HA4YaJI0M ONBITOB HJIN
BO BpeMsl HX BbINOJHEHUS] 00513aTeJIbHO €O00IIMTE 00 3TOM OPraHU3aTOpPy
B ay/IHTOPHH.

1. Bbl mpucTynaere K BbINOJHEHHI0 NPAKTHYeCKOro 3agaHus. J[ns sToro
MOJy4YHUTEe JIOTOK C  JIaOOpaTOpHBIM  OOOpPYZOBaHMEM U  pPEaKTHUBAMHU
Y CIEIUAINCTA 110 00ECTICYCHHIO Ta00paTOPHBIX paboT B ay IUTOPHH.

2. IIpouTtHTe emé pa3 mepedeHb BEIIECTB, NPHUBEAEHHBIN B TEKCTe K 3aIaHHUIO,
u yoemurech (o QopmyliaM Ha 3THKETKAaX) B TOM, YTO Ha BBIIAHHOM JIOTKE
HaxXoIATCsA YyKa3aHHbBIE B IIepeyHe BellecTBa (WiaM HX pacTBopbl). Ilpum
OOHapy>KeHHH HECOOTBETCTBHS HAaOOpa BEIIECTB Ha JIOTKE IEPEYHIO BEIIECTB
B YCIIOBHH 33/IaHUS COOOIIUTE 00 3TOM OPTaHU3aTOPY B ayJUTOPHH.

3.Tlepen Ha4yajoM BBINOJHEHHS] JKCIEPHUMEHTAa OCMOTPUTE EMKOCTH
C peakTHBaMH W TpoAyMaiTe crnoco0 paborsl ¢ HUMHU. [Ipu 3TOoM oOpaTHTE
BHUMAaHHUE Ha MPaBUIa, KOTOPBIM BBI TOIDKHEI C1€J0BaTh.

3.1. B ckasiHKe HAXOAMTCA NMHUMETKA. JTO O3HAYaeT, YTO OTOOp KUAKOCTH
U nepenuBaHue e€ B MPOOUPKY Ul HPOBEICHUS peakIHMu HEe00XO0AUMO
MIPOBOJMTH TOJBKO C IIOMOINBIO THIETKH. /I TpOBEOEeHHS OMBITOB
orOuparot 7-10 Kanens peakTuBa.

3.2. Ilunerka B CKJISHKE € JKUAKOCTBIO OTCYTCTBYeT. B »TOM ciyuae
IIepeNMBaHUe PAacTBOpPa OCYIIECTBILSIIOT 4Yepe3 Kpall CKISHKH, KOTOPYIO
pacronaraloT Tak, 9ToObl MpH €€ HAKJIOHE JTHUKETKa OKa3ajach CBEPXY
(«3>TUKETKY — B J1afoHb!»). CKISHKY MEIUIEHHO HAaKJIOHAIOT Hajl
MPOOUPKOH, 1MOKa HyXHbI 00bEM pacTBOpa He nepenbercst B He€. O0BEM
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MIEPEITUTOr0 pacTBOpa JODKEeH cocTaBiATh 1-2 mi (1-2 cMm 1o BbIcoTe
MIPOOHUPKH).

3.3. lna npoBeleHMs onbITa TpedyeTcsi MOPOLIKOOOpa3Hoe (chimyuee)
BemecTBo. OT0Op MOPOmIKOOOpa3HOTO  BemecTBa W3 EMKOCTH
OCYILIECTBIISIIOT TOJBKO C TIOMOIIBIO JIOKEUKH HIIH IIHaTeNs.

3.4. Ilpu oT0ope UCXOTHOTO PeaKTHBA B3SIT €ro u3jnieKk. Bo3Bpar uznumika
pEaKTUBa B UCXOJHYIO EMKOCTb KaT€rOpUUECKH 3anpeniéH. Ero nomemaror
B OTJICNTBHYIO, PE3CPBHYIO IIPOOUPKY.

3.5. Cocyn ¢ MCXOIHBIM pPEAKTHBOM (KUIKOCTBIO WM  IOPOIIKOM)
00513aTeJIbHO 3aKPBIBAIOT KPBIIIKON (IpOOKOit) OT 3TOM ke EMKOCTH.

3.6. IIpn pacTBOpeHHH B BOAE IOPOIIKOOOPA3HOTO BEMIECTBA WM IIPH
MepeMENINBaHUN PEAKTHBOB CJIeAyeT Cllerka ynapsTh MajibleM IO JAHY
MIPOOUPKH.

3.7. [nsa ompelencHUs 3amaxa BEIIECTBAa CIELyeT B3MAXOM pYKH Haj
TOPJIBIIIKOM COCY/Ia HAMPABJSATH Ha ce0s Iapsl 3TOTO BEIECTBA.

3.8. Ecin peakTHB monajd Ha padoumii c€TOJ, KOKY HIM ONEKIY,
HE0OXOIMMO He3aMEATUTENBHO OOPaTHThCSA 32 MOMOIIBIO K CIIEIHAIUCTY
10 00ecTIedeHHI0 TabopaTOPHEIX paboT B Ay AUTOPHH.

4. HaynHaiiTe BBINOJHATH oONbIT. Ilocne npoBedeHUs KaxIOH peakuuu
3aNMChIBAiTE B YEPHOBUK CBOM HAOMIOJEHUS 32 W3MEHEHUSAMH (WM HX
OTCYTCTBHEM), IIPOUCXOAILIUMHU C BELIECTBAMHU.

5. Bl 3aBepmIn/u 3KcnepuMeHT. [IpoBephTe, COOTBETCTBYIOT JIM PE3YJIBTAThI
OTBITOB TEOPETUYECKUM NpecKkazaHuaM. IIpu Heo6X0AUMOCTH CKOPPEKTUPYHTE
UX, WCTONb3ys 3aliCH B YEPHOBUKE, KOTOPBIE CHETaHBl NPHU INPOBEICHUH
9KCIIEPUMEHTA.
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CucTeMa oneHUBAHHS YK3aMeHAIIMOHHOMH paﬁOTbl mo XUMHH

Yacts 1

[IpaBunpHOE BBITIOMHEHUE KaXkaoro u3 3aganuit 1-3, 5-8, 11, 13-16, 18, 19
omeHuBaercst 1 OayutoM. 3aaHue CUUTAETCS BBINOJHEHHBIM BEPHO, €CIIA OTBET
3amucaH B TOH opMe, KOTOpas yKa3aHa B MHCTPYKIIMHU TIO BBITIOJIHCHUIO 33JaHUS,
1 TTOJIHOCTBIO COBIAAAET C ITAJIOHOM OTBETA.

[IpaBunpHOE BBINIOJIHEHHE Kaxkaoro u3 3aganuit 4, 9, 10, 12 u 17
oreHMBaeTcs 2 OayutaMu. 3aJjaHue CUUTACTCS BBHIIIOJHEHHBIM BEPHO, €CITH OTBET
3anucaH B Toi (hopMe, KOTOpasi yka3aHa B MHCTPYKIIMH TI0 BBITIOJTHEHUIO 3aIaHUS,
U IOJIHOCTBIO COBIAJAET C 3TAJOHOM OTBETA: KaXKIblii CUMBOJI B OTBETE CTOUT Ha
CBOEM MeCTe, JIMIIHHE CHMBOJIBI B OTBETE€ OTCYTCTBYIOT. BricTaBusercst 1 Oan,
eclii Ha 000 ONHOW MO3MIMK OTBETa 3allMCaH HEe TOT CHUMBOJ, KOTOPBIH
MPEJICTABJICH B ATAJIOHE OTBeTa. BO BceX Apyrux ciyyasx BeicTaBisiercs (0 Oayuios.
Ecnu xonmyecTBO CHMBOJOB B OTBeTe Oojblue TpeOyeMOro, BBICTABISIETCS
0 6ayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCe HEOOXOAUMBIE
CHMBOJIBI.

IIpu 3anmucu orBeroB Ha 3amanusa 1, 5, 6, 8, 11, 13, 14, 16 mopsmox
cienoBaHus QP B OTBETE HE UMEET 3HAUCHHUSL.

Howmep 3aganus | [IpaBuiabublil otBeT | Homep 3ananns | [IpaBunbHbIi oTBET
1 24 11 35
2 314 12 243
3 213 13 23
4 121 14 26
5 15 15 211
6 35 16 14
7 41 17 114
8 34 18 20
9 245 19 50
10 421
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Yacts 2

Kpurepuu oneHnBaHus 3aJaHuii ¢ pa3BépHYTHIM 0TBETOM

J1st mpei1oKeHHOM cXeMbl peakLuu
CI'(OH)3 + Br2 + KOH — K2Cr04 + KBr + HzO

XMW, 9 knacc.

17/25

1) 3anummMTe ypaBHEHHUS IPOLIECCOB OKHCICHUS M BOCCTAHOBICHHS, COCTAaBbTE

3JICKTPOHHBIH OaJlaHc;

2) Ha OCHOBaHHH DJICKTPOHHOTO OaiaHca omnpenenTe KOdQQHUIUCHTH! U 3aIHIIATE

MOJIEKYJIIPHOE YPaBHEHHUE PEaKIIUU;

3) 3anummTe B OTJEIBHON cTpouke(-aX) (hOpMyJIbl BELIECTBA/YaCTHIIBI OKHUCIUTEIS
W BOCCTAHOBHUTENS; YKaXUTe, Kakoe(-as) W3 ITUX BEIIECTB/YACTHI SIBISIETCS

OKHCJIIUTECIIEM, a KaKOC(-aﬂ) — BOCCTaAHOBHUTCJICM.

CoaeprxaHue BepHOI0 0TBeTa U YKa3aHHUS M0 OLeHUBAHUIO
(momyckaroTcsi HHbIe GOPMYIIMPOBKU OTBETA, HE HCKAXKAIOIINE €r0 CMbICTA)

Baaabl

D71eMEHTHI OTBETA:
1) CocraBieH dIIEKTPOHHBIN OallaHc:
2| -36 > Cr't
3 |Br, +2é — 2Br
2) Vkazano, uro Cr(OH); (unmm XpoM B CTEMEHH OKHCICHUS +3)
SIBIISICTCSl BOCCTAHOBUTENEM, a Br, (wim 6pom B cTeneHn okucieHus 0) —
OKHCITUTEIIEM.
3) CoctaBieHO ypaBHCHHE PEAKIIUU:
2Cr(OH); + 3Br, + 10KOH = 2K,CrO,4 + 6KBr + 8H,0

OTBET NMpaBUIBHBINA U TIOJHBIN, BKIIFOYAET B ce0sl BCe Ha3BaHHBIC BBIIIEC
DJIEMEHTHI

HpaBI/IJIbHO 3alIMCaHbl IBa 3JICMCHTA OTBCTA

HpaBI/IJ'IBHO 3ariMCaH OJIUH 3JICMCHT OTBETA

Bce sieMeHTHI 0TBETA 3aIMCaHbBl HCBCPHO HUJIN OTCYTCTBYIOT

Maxcumanvhvii 6ain

W (O |—N
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JlaHa cxema mpeBpalieHuii:
Li,0 — X — LiCl — LiNO;

18/25

Hanwumure MOJICKYJIAPHBIC YpPaBHCHUSA peakunﬁ, C IIOMOIIBI KOTOPBIX MOXHO

OCYIIECTBUTh YKa3aHHbIE [IPEBPAILICHUS.

Coaep:kaHue BEpHOI0 0TBeTa H YKa3aHMS 110 OLCHUBAHUIO Bambl
(momyckaroTcst HHbIe (POPMYJIMPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

OneMeHTHI OTBeTA!

Hamnucanst ypaBHEHUS peakiuii, COOTBETCTBYIOIILE cxeme

IIPEBpALICHUI:

1) Li,O + H,O = 2LiOH

2) LiOH + HCl = LiCl + H,0O

3) LiCl + AgNO; = LiNO; + AgCl

OTBeT NpaBUNBHBIA M TONHBIA, BKIIOYaeT B ceOs Bce Ha3BaHHBIE 3

JIEMEHTBI

ITpaBUABHO 3aMUCaHBI 1BA YPABHEHUs peakInit 2

[IpaBHJIBHO 3aIIMCaHO OJIHO YPaBHEHHE PEAKIIUH 1

Bce ypaBHeHuUs peaklyii 3aI1MCaHbl HEBEPHO WU OTCYTICTBYIOT 0
Maxcumanohoiii bann 3
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K 300 r pactBopa ¢ MaccoBoit goneii cynbdara meau(Il) 8 % noGaBuau U30bITOK
pacTBOpa ruApokcuaa Hatpusi. ONpeaenuTe Maccy BhIABIIETO OCAIKA.

B otBete 3anummnTe ypaBHEHHE PEaKInH, O KOTOPOI HAET pedb B YCIOBUY 3a/1a4H,
Y TIPUBEANTE BCE HEOOXOAMMBIC BBIYMCICHUS (YKa3bIBaWTE SIUHHIBI H3MEPEHUS
HCKOMBIX (PU3MUECKUX BEITHYNH).

Conepmaﬂne BEPHOI'0 OTBE€TA U YKa3zaHUs IO OLICHUBAHUIO baaabl

(momyckaroTcsi HHbIe GOPMYJIMPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

DJeMeHThI OTBETA:

CocTaBiieHO ypaBHEHHE PEAKIIH:

CuSOy + 2NaOH = Cu(OH);, + Na,SO,

Paccunrana macca cynbdara meau(Il), conepskarierocs B pactTBope:
m(CuSO,4) = m(p-pa) - ®/100 =300 - 0,08 =24r

OmpeneneHa Macca BEIECTBA, BEINABIIETO B 0CA/IOK:

n(CuS0O,) = m(CuSO4)/M(CuSO,4) =24 : 160 = 0,15 moJb

o ypaBHenuto peakuuu n(Cu(OH),) = n(CuSO,) = 0,15 monp
m(Cu(OH),) = n(Cu(OH),) - M(Cu(OH),)=0,15-98=14,7r

OTBeT NpaBWILHBIHN U MOTHBIH, COACPXKUT CIEAYIOIINE STEMEHTHI: 3

® [PaBUJIBHO 3allMCaHO YPAaBHEHUE  PEaKIHUM, COOTBETCTBYIOLIEE
YCIJIOBHIO 3aJaHNUS;

® MPaBUJIBHO NPOM3BEACHBI BBIUUCICHUS, B KOTOPBIX HCHOJIB3YHOTCA
(uzuueckue BeNUYHUHBI, 3aJaHHbIE B YCIIOBUH 3a/1aHUS;

® TIPOJEMOHCTPUPOBAHA JIOTMYeCKH OOOCHOBaHHAs  B3aMMOCBA3b
(hm3MUecKUX BENWYHMH, HA OCHOBAHWU KOTOPOH OIpelesieHa MCKOMAast
(dbusndeckas BeJIMYHHA,

HpaBI/IJ'H)HO 3arIMCaHbl IBa 3JICMCHTA OTBCTA

HpaBI/IHbHO 3alMCaH OJUH 3JICMCHT OTBETA

Bce anmemeHTh OTBETA 3aMCaHbl HCBCPHO MJIM OTCYTCTBYIOT

WO

Maxcumanvuolil 6ann

* [Ipumeuanue. B cimydae, eClId B 3aIIMCH YPaBHEHHUS PEaKIIMH JOIYIICHA OIIHOKa
B paccTaHOBKe K03()(UIIMEHTOB, KOTOpasl MpHUBeNia K OmHOKe B apru(PMETHIECKIX
pacuérax, To OIeHKa 3a 3aJaHne CHIbKaeTcs Ha 1 Oa.
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Jis mpoBeneHus SKclepuMeHTa BblaHbl cKISHKE Ne 1 m Ne 2 ¢ pactBopamu
THOPOKCHIA Kanus M cyinbdaTa HATpHUsl, a TakXKe pacTBOPBHl TPEX PEaKTHUBOB:
xJjopuza 6apus, epokcuIa Bogopoaa u cyibgara sxenesa(ll).

1) TonbkO M3 YKa3aHHBIX B MEpeyHe TPEX PEaKTHBOB BBIOCPUTE JIBa, KOTOPHIC
HEOOXOMMBI AJIsl OTIPENENICHNsT KaKAO0TO BEIECTBa, HAXOISIIErocs B CKILSTHKAaX
No 1 u Ne2;

2) cocTaBbTe MOJICKYJISIPHOE, TIOJIHOE M COKPalmIEHHOE HWOHHBIC YypaBHEHUS
peakuuy, KOTOpYIO IUIaHUpyeTe TMPOBECTH ISl ONpeNeNiCHHs — BEIecTBa
H3 CKIIHKHM Ne 1;

3) cocTaBbTe MOJEKYJSIPHOE, TIONHOE W COKpAlIEHHOE WOHHBIE YpaBHEHHS
peakuuy, KOTOpYyl0 IUIaHUpyeTe TIIPOBECTH JUIsl ONpeleNieHHs BelecTBa
n3 CKISHKA Ne 2;

4) st oopMITeHHsT X0Ja OSKCIEPUMEHTa HCIOJNB3YHTE MPEIIOKEHHYI0 HUXKe
Tabuuny;

Tabnuya ona 3anucu pe3yibmamos IKCnepumenma

Ne PeakTus HabaroaeMble Npu3HAKH PeaKLIUU

ombITa | ((hopMyia MIH Ha3BaHHE) BemectBo BemectBo

u3 CKISHKH No 1 W3 CKISHKHA Ne 2

BBIBOJI:

5) mpucTymaiiTte K BBIMOIHEHUIO YKCIICPUMEHTA.
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2.

4.
5.

7.

XUMUA, 9 kracc.  21/25
HHcTpykuns no NpoBeieHUIO IKCIIePUMeHTa

W3 ckastaku 1 oTOepuTe B 1BE YNCTHIE MPOOUPKY 1O 1-2 Mt pacTBOpa.

JlobaBpTe B OmHY M3 NpoOMpPOK 1-2 M IEpBOrO M3 JABYX PEaKTHBOB,

a BO BTOPYI0 — BTOPOrO M3 JIByX PEaKTHBOB, OTOOpaHHbIX Bamu Ha 3Tame
IUIAHUPOBAHUsL SKCIIEPUMEHTA.

. 3anumuTe HAONMIOMAeMble TIPH3HAKW IIPOTEKAHMS peakmuil  (Hammaue/

OTCYTCTBHE 3amaxa y rasa, IBeT OCaJKa WM PacTBOpa) WIHM yKaXHTe Ha UX
OTCYTCTBHE B COOTBETCTBYIOMINX sUEHKaX TaOIMIIBI.

U3 cxistaky 2 oTOepuTe B ABE HOBBIE YUCTHIE MPOOUPKH 1O 1—2 MIT pacTBOpa.
JlobaBpTe B OmHY H3 MNpoOMpoK 1-2 M TEepBOro M3 JABYX PEAaKTHBOB,
a BO BTOPYI0 — BTOPOrO U3 JIByX PEaKTHUBOB, OTOOpaHHbIX Bamu Ha 3Tame
TUIaHUPOBAHUS IKCIEPUMEHTA.

. 3anumuTe HAONMIOAAeMble TIPH3HAKW IIPOTEKAHMS peaknuil  (Hammaue/

OTCYTCTBME 3allaxa y rasa, LIBET OCaJika WJIM PacTBOpa) MM YKaKUTE Ha HX
OTCYTCTBHE B COOTBETCTBYIOIIUX SUEHKaX TaOJIUIIBI.

B crpoke «BBIBOm» 3anmmmre (GOpMYJBI  WMIM  Ha3BaHUS ~ BEIECTB,
coneprkamuxcs B ckisHKax Ne 1 1 Ne 2.

I/IHCprKHHﬂ MO BBIMOJHECHHUIO MPAKTUYECKOI0 3a1aHUA

Buumanmue: B ciiyyae yxXyaleHHsl CAMOYYBCTBUS Nepel HA4YaJI0M ONBITOB MJIM
BO BpeMsi MX BbINOJHEHHMA 0053aTeJbHO €OO0IIMTE 00 3TOM OPraHM3aTOpy
B ayIMTOPUH.

L.

Bbl mpucTtynaere K BBINOTHEHHI0O MPAKTHYECKOro 3aaaHms. [lns >TOro
MONyYHTe JIOTOK C JTaDOpaTOpHBEIM  OOOpPYIOBaHHEM ¥  PEaKTHBAMH
y CHeLHanucTa 1o 06ecnedeH o JabopaTOPHBIX PabOT B Ay AUTOPUH.

. IlpouruTe e pas mepedeHb BELICCTB, NPHBEACHHBIA B TEKCTE K 3aJaHUIO,

n yoemurech (o QopmynaM Ha STHKETKAaX) B TOM, YTO Ha BBIIAHHOM JIOTKE
HaxolTcs YyKa3aHHble B IIepeyHe BellecTBa (MIM uX pacTBopbl). Ilpu
0OHapy>KEHHH HECOOTBETCTBUS HabOpa BEIIECTB Ha JOTKE IEPEYHIO BEIIECTB
B YCIIOBHH 33/IaHUS COOOIIUTE 00 3TOM OPTaHU3ATOPY B Ay UTOPHH.

. Hepez[ Ha4vYaJIoM BbINIOJTHCHU A IKCIIEPUMEHTA OCMOTPHUTEC EMKOCTH

C peakTHBaMH W MpoAyMaiTe crocod pabotsl ¢ HuUMHU. [Ipu 3TOM OOpaTHTE

BHUMAaHHUE Ha MPaBUiIa, KOTOPBIM BbI TOIDKHEI C1€0BaTh.

3.1. B ck/JIsiHKe HAXOAUTCA MUNETKA. DTO O3HAYAET, YTO OTOOpP KUIKOCTH
W TIepenrBaHue e€ B MPOOUPKY U TPOBEJCHUS PEaKkIMd HEeoOXO0IUMO
IIPOBOJUTL TOJIBKO C IIOMOIUBIO NHMIETKH. [ NpOBENEHUS OIBITOB
orbupatoT 7—-10 Kamens peakTHBa.

3.2. Ilunerka B CKJIAHKEe € JKUIKOCTBIO OTCYTCTBYeT. B »TOM ciyuae
IepeMBaHie PacTBOpA OCYIIECTBISIOT 4epe3 Kpal CKISHKH, KOTOPYIO
pacmonaraloT Tak, 4ToObl MpH €€ HaKJIOHE JTHUKETKa OKa3ajach CBEPXY
(«o>THKeTKY — B JamoHb!»). CKISIHKY MEUIGHHO HAKIOHAIOT Hal
pOOUPKO#L, TTOKa HYXHBI 00BEM pacTBOpa He mepeibércs B Heé. O0bEM
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MIEPEITUTOr0 pacTBopa JOJDKEH cocTaBiATh 1-2 mi (1-2 cM 1o BbIcoTe
MIPOOHUPKH).

3.3. lna npoBeleHMs onbITa TpedyeTcsi MOPOUIKOOOpa3Hoe (chlmyuee)
BemecTBo. OT0Op TMOpOmKOOOpa3HOTO  BemecTBa W3 EMKOCTH
OCYILLECTBIIAIOT TOJIBKO € TIOMOIIBIO JIOKEUKH MITH LIIaTeNs.

3.4. Ilpu oTdope UCXOTHOTO PeaKTHBA B3SIT €ro u3JnieK. Bo3Bpart uznumnka
peaKTHBa B MCXOMHYIO EMKOCTh KaTeropHueckH 3amnpeméH. Ero nomemator
B OTJIENTBHYIO, PE3CPBHYIO IIPOOUPKY.

3.5. Cocyn C HCXOOHBIM pPEAKTUBOM (OKHUAKOCTBIO WJIM  IOPOIIKOM)
00513aTeJIbHO 3aKPBIBAIOT KPBIIIKON (IpOOKOit) OT 3TOM ke EMKOCTH.

3.6. IIpu pacTBOpeHHH B BOAE IOPOIIKOOOPA3HOTO BEMIECTBA WM IIPH
[IepeMEIIMBAHUYN PEAKTUBOB cJeAdyeT CJIeTKa YIapsTh HalblieM IO JHY
MIPOOUPKH.

3.7. qna ompeneneHusl 3amaxa BelIECTBa CJEAyeT B3MaxoM pyKH HaJ
TOPJIBIIIKOM COCY/Ia HAMPABJSATH Ha ce0s Mapsl 3TOTO BEMIECTBA.

3.8. Ecinm peakTuB mnomnaja Ha pa0ouyuii CTOJ, KOXY WIH OJeKAaY,
HEOOXOIUMO HE3aMEIIUTENbHO O00pATUTHCS 34 MOMOIIBIO K CIICHHATIHCTY
110 0OecTIedeHnIo 1abopaTOpHEIX paboT B Ay AUTOPHH.

. HauuHaiiTe BBINOJIHATH ONBIT. [locie mnpoBeneHUs KaxXIoH peakuuu

3allUChIBAiTe B UYEPHOBHK CBOM HAONIONEHHS 3a M3MEHEHUSIMH (WM HX
OTCYTCTBHEM), IPOUCXOSAIIMMHU C BEUIECTBAMHU.

. Bbl 3aBCPUINJIM IKCIEPUMEHT. HpOBepre, COOTBCTCTBYIOT JIM PE3YJIbTAThl

OIBITOB TEOPETHYECKUM IpeCcKazaHusAM. [1pu HeoOXOJUMOCTH CKOPPEKTHPYHTE
UX, WCIONb3Ysl 3alHCH B YEPHOBUKE, KOTOPBHIC CHCTAaHBI MPU MPOBECICHUH
IKCTIEPHMEHTA.
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Conepma}me BEPHOI'0 OTBE€TA U YKa3aHHUA IO OICHUBAHUIO
(omyckaroTcsi HHbIe QOPMYJIMPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

Bbamabl

K1. CocraBijieHne ypaBHeHUii peakuuii

DeMEHTHI OTBETA:
CocTaBiieHbl MOJIEKYIISIPHOE, TIOJTHOE W COKPAIIEHHOE HOHHbIE YPaBHEHHUS

peakuuu:

1) x onbITy 1:
2KOH + FCSO4 = FC(OH)Z + KzSO4
2K"+20H + Fe*" + SO, = Fe(OH), + 2K" + SO,

Fe*' + 20H = Fe(OH),

2) K ombITY 2:
NaQSO4 + BaClz = BaSO4 + 2NaCl
2Na" + SO, + Ba?" + 2Cl" = BaSO, + 2Na" + 2CI”
SO,% + Ba* = BaSO,

3aroaHeHa Ta6J’II/IIla, oTpaXaromas pe3yJbTaThbl BBITIOJIHEHUSA OTIBITOB!

No Peaktus Habnromaemple MpU3HAKU peaKkIuu
- (dbopmyna BemectBo BemectBo
OIIbITA
WIN Ha3BaHUE) u3 ckIstHKU No | 13 CKISTHKU No 2
1 Cynbdar Briman cepo-3enénsiii U3menenuit et
xeneza(Il) 0CaIok
(FeSOy)
2 Xnopua 6apust W3menenuit Het Berman 6enmbrit
(BaCly) 0CaJIoK
BBIBO/I: I'mapokeun xanus Cynbdat HaTpus
(KOH) (Na2804)

BepHO COCTaBICHBI MOJICKYJSPHOE, TOJTHOE M COKPAlIEHHOE HOHHBIS
YPaBHEHHS PEaKUHii, IPOBOIUMBIX IIPH OMPEACICHUH BEUIECTB B OIBITAX
1u?2

BepHo cocTaBieHBl MOJIEKYJISPHOE, IIOJNHOE M COKPAlIEHHOE HOHHBIE
YPaBHEHUS PEAaKLUH, IPOBOJUMONI IPU ONpPENECICHUN BEUIECTBA TOJNBKO
B OJTHOM U3 OIIBITOB

Jomymensl OomMOKM TPH  COCTAaBICHHH  ypaBHEHHI
MPOBOJIIMBIX IPH OITPE/ICIICHHH BEIIECTB B 00OHX OIBITax

peaxuuii,

K2. Odopmiaenne pe3yabTaToB IKCIEPUMEHTA

1) B Tabnuie BepHO 3arojiHEHa CTPOKa JUisl onbITa | (3amucaH peakTus,
IpUBeAEHB! Ha0II0JaeMble IPU3HAKH PEAKLUH C BEILECTBAMH U3 CKISTHOK
Nel m Ne?2 (mammume/OTCYTCTBHE 3amaxa y rasa, I[BET OCaiKa WIH
pacTBopa));

2) B TabJMIe BEPHO 3aIOJHEHA CTPOKA Ui OmbiTa 2 (3alucaH peakTuB,
MpUBeAEeHB! HaOII0JaeMble IPU3HAKH PEAKIIUH C BEILIECTBAMH U3 CKIISTHOK
Nel m Ne2 (Hanmmuue/OTCyTCTBHE 3amaxa y Tasa, LBET Ocajka WIN
pacTBopa));

3) BEpHO cJiesiaH BBIBOJ O HAXOXKJICHUH BEIIECTB B CKJITHKax Ne 1 u Ne 2

[TpaBHIIBHO 3aITOHEHBI TONBKO ABE JIFOOBIC CTPOKHU TaOJHUIIBL.

50151

[IpencraBiieHsl BepHBIE PE3YNHTATHI BBITIOJIHEHHS OIBITOB M BBIBOJ,
HO OTBET J]aH HE B TAOMUIHOU Gopme

© 2027 depepanbHas ciayx0a 1o Haa30py B chepe 00pa3oBaHus U HAYKH

[TpaBriIbHO 3aIOJIHEHA TOJIKO OJIHA JIF00asi CTPOKA TaOJIHIIBI.

NI

IIpeacraBieHbl pe3yJbTaThl BHITIOIHEHHS OTBITOB U BBIBOI, COAEPIKAIINE
OJIHY OIIMOKY, HO OTBET JJaH HE B TAOIMYHON opme

Bce sineMeHTHl 0TBETA 3alMCaHbl HCBCPHO MJIM OTCYTCTBYIOT

Maxcumanvhwiii 6ain
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B cootBerctBuu ¢ I[lopsimkoM TpPOBENCHUS TOCYNAPCTBEHHOW HTOTOBOM
aTTeCTaLUH 10 00pa30BaTEIbHBIM IIPOrpaMMaM OCHOBHOTO OOIIero oOpa3oBaHUs
(mpuka3z Munnpocemenust Poccun 1 Pocodpramsopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MuHtocToM Poccnu 12.05.2023 Ne 73292)

«72. IIpoBepka 3K3aMEHAIMOHHBIX paboT BKJIIOYAET B ce0s:

1)  mpoBepKy W OICHWBaHHE NMPEAMETHBIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4YHMCIIe YCTHBIX) Ha 3amaHus KIIM B COOTBETCTBHH C KPUTEPUIMH
OIICHMBAHUS MO0 COOTBETCTBYIOIIEMY YYCOHOMY IpEIMETy, pa3pabdoTKa KOTOPHIX
opranmsyercst Pocobpuamzopom’ <...>.

[To pesynbpTaTam mepBoil M BTOPOM HPOBEPOK 3KCIEPTHI HE3aBUCHMO APYT
OT Jpyra BBICTABISIIOT TIEPBUYHBIE OayUTbl 3a KaXIbIH pPa3BEPHYTHIA OTBET
Ha 3amanus KUM <...>.

B ciyyae CyIIeCTBEHHOIO pacxXoXKA€HHs B  IEPBHYHBIX Oaniax,
BBICTABJIICHHBIX  JBYMS  OKCIEPTaMH, Ha3HadaeTcs  TPEThs  IIpPOBEpKa.
CylecTBeHHOE pacxXOoXIIeHHE B TEPBHYHBIX 0ajuiaX OINpPENeNieHO B KPUTEPHSIX
OLIGHMBAHUS 110 COOTBETCTBYIOIEMY Y4eOHOMY IIpeIMETY, pa3paboTKa KOTOPBIX
opranusyetcst PocoOpHaa30poMm.

Tpetnii SKCHepPT Ha3HAYAETCS II0 - COTJIACOBAHUIO C TpejaceaaTeNieM
MPeMETHONH KOMHCCHM HW3 4YHCIa OJKCIEPTOB, paHee HE MPOBEPSBLIMX
9K3aMEHAI[MOHHYO paboTy.

TpeTbeMy 3KcIepTy MpeaocTaBiseTcss HHPOpMAIHS O MEPBUYHBIX Oaniax,
BBICTaBJICHHBIX SKCIIEPTaMH, paHee MPOBEPSBIINMH dK3aMEHAMOHHYIO paboTy».

CyIIecTBEHHBIMH CUUTAIOTCS CICAYIONINE PACXOKICHHUS.

1. Pacxoxpenue Mexnay OamgaMu, BBICTaBICHHBIMH ABYMsI JKCIIEpPTaMH
3a BBINOJHEHHE I000r0 M3 3amanmii 20-23, cocraBiaser 2 wiaM Ooisiee Oamia.
B aToM ciygae TpeTHi 3KCIEPT MPOBEPSAET TOJIBKO TE OTBETHI Ha 3aJaHusl,
KOTOPBIE BBI3BAIM CTOJIb CYILIECTBEHHOE PacX0XICHHUE.

2. Pacxoxxaenue B pe3yibTaTax OLIEHHBAHUS IBYMS JKCIEPTaMH OTBETa
Ha oaHO W3 3amaHuii 20-23 3aximrouyaeTcss B TOM, YTO OJMH 3KCIEPT yKasal
Ha OTCYTCTBHE OTBETA HA 33JIaHHE B IK3aMEHAI[MOHHOI padoTe, a Ipyroi sKcIepT
BBICTaBHJI 32 BBIIIOJIHEHHE TOTO 3a/laHUs HeHyJIeBoi O0am. B aTom ciydae Tpetuit
9KCTIEPT MPOBEPSET TOIHKO OTBETHI HA 3a[JaHUsI, KOTOPBIE OBLIH OLIEHEHBI CO CTOJh
CYHIECTBEHHBIM PaCXOXKICHUEM.

3. Curyamuu, B KOTOPBIX OJIUH SKCIEPT yKa3al Ha OTCYTCTBHE OTBETA
B DK3aMEHAI[MOHHOW paboTe, a BTOPOH SKCIEPT BBICTABWII HyJIEBOW Oai
3a BBIIIOJHEHHE OTOTO 3aJaHMs, HE SBIAIOTCS CUTYAIMSIMH CYIIECTBEHHOTO
PacXOXIICHHS B OICHUBAHHH.

' Yacts 14 craten 59 ®DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Deneparyn».
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