OTBeThI K 321aHUAM
Yacrte 1

[IpaBriibHOE BBITIOJTHEHUE KaKI0T0 U3 3ajanui 1-3, 5-8, 11, 13-16, 18, 19
orieHuBaeTcs 1 OamioM. 3alaHWe CUMTAETCS BBIMOJHEHHBIM BEPHO, €CJIM OTBET
3amucad B Toi ¢opme, KOTopasi yKazaHa B MHCTPYKIIUU TIO BBITIOJHEHUIO 3a/IaHUs,
Y MIOJTHOCTBIO COBMNAJIAE€T C STAJIOHOM OTBETA.

[IpaBuiabHOE BBIMOJHEHUE Kaxkaoro w3 3amanuid 4, 9, 10, 12 u 17
orieHuBaeTcs 2 OamnamMu. 3ajaHUE CUYMUTACTCS BBIMIOJHEHHBIM BEPHO, €CIIM OTBET
3amucaH B Toi ¢opme, KOTopasi yKazaHa B MHCTPYKIIUU TIO BBITIOJHEHUIO 3a/IaHuUs,
M IIOJIHOCTHIO COBIIAJAET C ATAJIOHOM OTBETA: KaXKIbIH CUMBOJ B OTBETE CTOUT
Ha CBOEM MeCTe, JIMIITHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBmsercs 1 6an,
ecnu Ha JIF0O0OW OJHOW TMO3WMIIMM OTBETAa 3alucaH HE TOT CHMBOJI, KOTOPBIN
MIPEICTABIICH B 3TAJIOHE OTBETa. BO Beex Apyrux ciydasx BeicTaBisieTcs () Gamios.

Ecmu xonmmdecTBO CHMBOJIOB B OTBETE OObIe TPeOyeMOro, BBICTABIISCTCS
0 6as10B BHE 3aBUCUMOCTH OT TOT0, OBLTH JIM YKa3aHbI BCE HEOOXOAMMbIE CHMBOJIBL.

Xumus. 9 kiacc. Bapuanr 01

Ne OtBer
3a1aHUA
4 312
9 324
10 421
12 342
17 143
Xumus. 9 kiacc. Bapuant 02
Ne OTtBeT
3a1aHUA
4 241
9 534
10 423
12 312
17 112
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Xumust. 9 knace. Bapuant 01 1
Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

Hcnonb3yst METO AIEKTPOHHOTO OajniaHca, paccTaBbTe KOAP(GUIIMEHTHI B ypaBHEHUN
peaKI1u, cxema KOTOpoit

KCIO; + KI + HCl — I, + KCI + H,0O

Onpez[eJmTe OKHUCJIUTCIb 1 BOCCTaAHOBUTCIIb.

Conepmanne BECPHOI'0 OTBETA M YKa3aHU4d 110 OIICHUBAHUIO

bajubl
(momyckaroTcst HHbIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

DIIEMEHTBI OTBETA.
1) CocTaBiieH JeKTpOHHBIN OanaHc:

1| CI* + 6 — CI?
31217 -28 — I,°

2) VYkazano, uto uoja B creneHu okucieHus —1 (wim Kl) sBusercss BoccTaHo-
BUTENEM, a XJiop B cTenieHn okucienus +5 (wm KClO3) — okucmurenem.
3) CocTaBieHO ypaBHEHUE PEAKIUU:

KCIO; + 6KI + 6HCI — 3l + 7KCI + 3H,0

OrtBer HpaBHHBHBIﬁ n HOHHBIﬁ, COACPKHUT BCC HA3BAHHBIC BBIIIC 3JICMCHTBI

HpaBI/IHBHO 3allMCaHbI ABA 3JICMCHTA OTBETA

HpaBI/IHBHO 3alliMCaH OJHH 2JICMCHTAa OTBCTA

Bce anemenThl OTBETa 3alIMCaHbI HCBCPHO WJIN OTCYTCTBYIOT

WO LN W

Maxcumanvrwiit 6ain

21

JlaHa cxeMa IpeBpaILCHNMN:
PC|5 — X —- K;3PO4 — Cag(PO4)2

Hanmummre MOJeKyJsipHBIE ypaBHEHHs, C T[OMOIIBKD KOTOPBIX  MOKHO
OCYILIECTBUTDH YKA3aHHBIC IIPEBPALLCHMUS.

Conep:xkaHue BEpHOT0 0TBETA M YKA3AHUA M0 OLIEHUBAHUIO banibl
(momyckaroTcsi HHbIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

DJIeMEHTHI OTBETA!

Hanwucansl ypaBHEHHS peakiyii, COOTBETCTBYIOIIUE CXEME MPEeBPaILCHUI:

1) PCls + 4H,0 = H3PO,4 + 5HCI

2) H3PO4 + 3KOH = K3PO4 + 3H,0

2*) 2H;PO, + 3K,0 = 2K3P0O,4 + 3H,0

3) 2K3P0O,4 + 3CaCl, = Cag(PO4)2 + 6KCI

3") npunruMaeTcs B3aumoeicTere GocdaTa Kaaus ¢ 000N PaCTBOPUMOM COJIBIO

KaJlbLIUA UJIU C FI/II[pOKCI/II[OM:
2K3PO, + 3C&(OH)2 = Ca3(P04)2 + 6KOH

OtBeT HpaBI/IHBHHﬁ )41 HOJ'IHBIﬁ, COACPIKHUT BCC HA3BAHHBIC DJICMCHTBI 3

[IpaBUIbHO 3aMMCaHbl IBa YpaBHEHUS PEaKIUi 2
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Xumust. 9 knace. Bapuant 01 2

[TpaBUIBLHO 3aITMCAaHO OJTHO YPaBHEHUE PEAKIIUN 1
Bce ypaBHeHUs peakiyii 3alTMcaHbl HEBEPHO WJIM OTCYTCTBYIOT 0
Maxcumanvroiu 6aun 3

22

[Tocne nponyckanus 2,8 11 cepoBosoposia (H.y.) uepe3 200 r pacTBopa rupoKCcHia
KaJusl MOTY4YWIH pacTBop cyibduna kanus. LLlEnous mpopearruposasna noJHOCTHIO.
Briuncnute MaccoByo OO HIENOYM B HICXOJJHOM PacTBOPE.

B otBeTe 3anuiuTe ypaBHEHUE PEAKIIMU, O KOTOPOU HAET peub B YCIOBUU 3a/1a4H,
U TPUBEJNTE BCE HEOOXOMMMBIEC BHIUUCICHUS (YKa3bIBAalTE CIMHMIIBI U3MEPEHUS
HMCKOMBIX (PU3MYECKHUX BEITUYMH).

Conepmaﬂne BEPHOI'0 0TBCTA M YKa3aHUA 110 OICHUBAHUIO

bajubl
(momyckaroTcsi HHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICIIA)

DJIEeMEHTHI OTBETA!

1) cocTtaBneHO ypaBHEHUE PEAKITIH:

H,S + 2KOH = K;S + 2H,0

2) PaccunTaHO KOJMYECTBO BEIMIECTBA CEPOBOJOPOJIA, B3SATOTO JUIA PEAKIMH, U
Macca TUIPOKCHIA KaJTHS:

N(H2S) =V(H,S) / Vi =2,81/ 22,4 a/mons = 0,125 moib

o ypasaenuro peakuuu N(KOH) = 2n(H,S) = 0,25 mours.

m (KOH) = n(KOH) - M(KOH) = 0,25 moub - 56 r/monb = 14 1

3) Onpenenena maccoBas 101 MIEIOYU B UCXOJHOM PacTBOPE:

®(KOH) = m(KOH) / m(p-pa KOH) = 14 r /200 r = 0,07 wim 7%

OTBeT NpaBUJIBHBIN U NOJHBIN, BKJIIOYAET BCE HA3BAHHBIE AJIEMEHTHI 3

[IpaBuiIbHO 3anKcaHbl J1Ba NEPBBIX U3 HA3BAHHBIX BBIIIE JJIEMEHTOB 2

[IpaBuibHO 3amucaH OAWH W3 HA3BAHHBIX BBINIE 3JIeMEHTOB (1-Ml mam 1

2-11)

Bce sneMeHnThI 0TBETA 3anMCaHbl HEBEPHO WA OTCYTCTBYIOT 0
Maxcumanvrolii 6an 3

23

JUis mpoBeneHus: SKCIepuMeHTa BblAaHbl CKIIHKM Nel m Ne2 ¢ pactBopamu
docdara HaTpus U XJIOpUJA MarHus, a TakKKe TPU PEaKTHBA: PACTBOPHI CEPHOU
KHCJIOThI, TUIPOKCHU/IA Kallusl U HUTpaTa Oapusl.

1) TOMbKO W3 yKa3aHHBIX B TIEPEUHE TPEX PEAKTUBOB BHIOEPUTE JBA, KOTOPHIC
HEOOXOAMMBI JIJISl OTIPEISTICHUST KaKIOTO BEIIECTBA, HAXO/ISIIETOCS B CKIISTHKAX
Nol m Ne2;

2) COCTaBbTE MOJICKYJISIPHOE, MIOJHOS U COKPAIIEHHOE NOHHBIC YPaBHEHHS PEaKIUH,
KOTOPYIO IJITAHUPYETE MPOBECTH ISl ONPEICTICHHSI BEIIECTBA U3 CKIISTHKY Nel;

3) cocTaBbTE MOJICKYJISIPHOE, MTOJHOE U COKPAIIEHHOE HOHHbBIC YPABHEHUS PEaKIIUH,
KOTOPYIO IUITAHUPYETE MPOBECTH ISl ONPEICTICHHSI BEIIECTBA U3 CKIISTHKU Ne2;

4) s ohopMIICHHS X018 SKCIIEPUMEHTA HCIIOJIB3YITE MPEIIOKSHHYIO HIDKE TAOJIHITY.
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Xumust. 9 knace. Bapuant 01 3

Tabauya ona 3anucu pe3yniomamos IKCnepumenma

Ne PeakTuB HaOmromaembie mpu3Haku peakinu
OITbITa (bopmyna uau Ha3BaHKE) BemtectBo BemectBo
13 ckiasaHKu Nel 13 CKISHKH Ne2
1
2
BBIBO:
5) mpucTynaiTe K BBIITOJIHEHUIO SKCIIEPUMEHTA.

1)
2)

3)

4)
5)

6)

7)

NHcTpyKuus no npoBeieHUI0 IKCIEPUMEHTA

U3 CKJISIHKH | oTOepuTe B IBE YUCThIE MPOOUPKH 10 1-2 M1 pacTBopa;
n00aBbTe€ B OAHY M3 MPOOUMPOK 1-2 MJI MEepBOTO M3 IBYX PEAKTHBOB, a BO
BTOPYI0O — BTOPOTO M3 JIByX pPEaKkTUBOB, OTOOpaHHbIX Bamu Ha 3Tame
IUTAaHUPOBAHUS IKCIIEPUMEHTA;

3anUIIUTe HaOJII0aeMble MPU3HAKM NMPOTEKAHUs peakUuil (Haln4ue/0TCyTCTBHE
3anaxa y rasa, IBET OCaJIka WJIM pacTBOpa) WM YKaXUTE€ HA UX OTCYTCTBHE
B COOTBETCTBYIOILMX slUEHKaX TaOIULIbI;

U3 CKJISTHKU 2 0TOEpUTE B JIB€ HOBBIE YUCThIE MPOOUPKHU 10 1-2 MI1 pacTBOpa;
n00aBbTE€ B OAHY M3 NMPOOUPOK 1-2 MJI MEepBOro M3 JBYX pPEAaKTHBOB, a BO
BTOPYIO — BTOPOTO H3 JIByX pPEakTHUBOB, OTOOpaHHbIX Bamm Ha 3ramne
IJIAHUPOBAHMS SKCIIEPUMEHTA;

3anuIIUTe HaONlI0JaeMble MPU3HAKK MPOTEKAHHs peakiuil (Hanndue/0TCyTCTBHE
3amaxa y rasa, UBET OCaJKa WM pacTBOpa) WIM YKAKUTE HA UX OTCYTCTBUE
B COOTBETCTBYIOIIUX STUEHKaX TaOIHUIIBL;

B CTPOKE «BBIBO 3aMMIINTE (POPMYJIBI WIIM HA3BAHHUS BEILLECTB, COAEPKAIIMNXCS
B CKJIsIHKax Nel u Ne2.

NHcTpykius o BHINOJHEHUIO MPAKTHYECKOT0 3a/1aHUs

BuuMaHue: B ciiydae yxXyallleHUsI CAMOYYBCTBHS Nepe/l HA4aJ0M ONbITOB WIH
BO BpeMsi MX BbINOJHEHHs] 00513aTeJIbHO €000IIUTE 00 3TOM OPraHU3aTOpPy
B ayJUTOPHUM.

1.

Bbl nmpucTynaere Kk BbINOJHEHUIO NMPaKTHYeckoro 3amanms. s 3Toro
TIOJTYYHUTE JIOTOK C TabopaToOpHBIM 000PYJOBAaHHEM U PEAKTUBAMH Yy CIICIIHAINCTA
10 00€CIIeYeHHIO JJA0OPATOPHBIX PAOOT B Ay IUTOPHUHU.

IIpouTuTe emie pa3 MepedeHb BEIIECTB, MPUBEAEHHBI B TEKCTE K 3a/laHUIO,
u yoenutech (1o ¢opmysiaMm Ha ITUKETKaxX) B TOM, YTO Ha BBIJAHHOM JIOTKE
HAXOZSATCs YyKa3aHHbIE B TIepeyHe BemlecTBa (WJIM HX pacTtBopsl). Ilpum
OoOHapyKEeHHUH HECOOTBETCTBUSI HaOOpa BEIIECTB HA JIOTKE MEPEYHIO BEIIECTB
B YCJIOBHH 33JIaHUSI COOOIIUTE 00 3TOM OpraHU3aTOPy B ayAUTOPHUH.

Ilepen HayaaoM BbINOJHEHUSI JIKCHEPUMEHTA OCMOTPUTE EMKOCTH
C peakTHBaMU U TpojayMaiiTe crmocoObl padoTsl ¢ HUMU. [Ipu 3TOM OOpatuTe
BHHMAaHWE Ha MPaBUJIa, KOTOPHIM BEI TOKHBI CI€I0BAaTh.
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Xumust. 9 knace. Bapuant 01 4

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

B ckisiHKe HAXOAMTCSl MUINETKA. JTO O3HAYAeT, YTO OTOOP >KUIKOCTH
U niepesiiBaHre €€ B MpOOUPKY Jisi MPOBEACHUS PEaKIMU HEOOXO0IUMO
IPOBOJUTH TOJIBKO C TMOMOIIbIO MNUNETKU. JlJis MpOBEACHHUS OIBITOB
oTouparoT 7-10 karmenp peakTuBa.

I[Iunmerka B CKISHKE C KUIAKOCTBIO OTCYTCTByeT. B 3TOM cCiyuae
NepeMBaHUE PACTBOpa OCYIIECTBISIIOT 4epe3 Kpall CKISIHKUA, KOTOPYIO
pacronaraioT Tak, 4TOoObl MpH €€ HAKJIOHE ATUKETKA OKa3alach CBEPXY
(«3THKETKY — B Ja/10Hb!»). CKISIHKY MEJICHHO HaKJIOHSIOT HaJl MPOOUPKOH,
MOKa HY)XHbIM 00BEM pacTBOpa He mepenbercs B He€. OObEM MeperuToro
pacTBOpa TOJDKEH COCTaBIATH1—2 Mt (1-2 ¢M 10 BBICOTE IPOOUPKH).

i mpoBeeHHsi OmbITa Tpeldyercsi NMOPOIIKOOOpa3Hoe (ChIlLy4ee)
BemectBo. OTOOp MOpPOMIKOOOpa3HOTO  BEMIECTBA U3  EMKOCTH
OCYLIECTBJISIFOT TOJIBKO C IIOMOUIBIO JOKEUKH WU IIATEIS.

IIpu oTOope HMCXOAHOTO peakTHUBA B3AT W3JIMIIEK. Bo3Bpar uziuiika
peakThBa B UCXOJIHYIO EMKOCTh KaTeropuuecku 3amnpeniéd. Ero nomemator
B OT/ICJIbHYIO, PE3EPBHYIO IPOOUPKY.

Cocyn ¢ HCXOAHBIM PEAaKTUBOM  (KHUAKOCTBIO WIM  TMOPOIIKOM)
00513aTe/IbHO 3aKPBIBAIOT KPBIIIKOH (ITPOOKOI) OT ATOM ke EMKOCTH.
[Ipu pacTBOpeHMHM B BOJ€ MOPOUIKOOOPA3HOIO BeEIleCTBA WM MPHU
NepeMENIMBAaHUN PEAKTUBOB CJIeAyeT Cierka yAapsTh MalblieM IO JHY
IPOOHPKH.

Jlnsg  ompeneneHusl 3amaxa BEIIECTBA CIEAYET B3MAaXOM pPYKH Hal
TOPJIBIIIKOM COCYJla HANPABJIATH Ha ce0s mapbl 3TOr0 BEIIECTBA.

Ecin peakTMB momajJ Ha CTOJ, KOXY HJIH OJekKAy, HE0OXOIUMO
HE3aMEeUINTEIBHO OOpaTUTbCAd 3a TMOMOUIbI0 K  CHEHHATUCTY IO
o0ecrevyeHnIo 1abopaTopHbIX paboT B Ay JUTOPHUH.

4, HauyuHaliTe BBINOJHATH ONBIT. [locie mnpoBedaeHUs KaxaoW peakluu
3alUChIBATE B UYEPHOBUK CBOM HAONIOJEHUS] 32 HM3MEHEHUAMH (WM HUX
OTCYTCTBUEM ) MMPOUCXOISIIIIMMU C BEILIECTBAMU.

5. Bbl 3aBepmmim 3KcnepuMeHT. [IpoBepbTe, COOTBETCTBYIOT JIM PE3YJIbTaThl
OTIBITOB TEOPETHUUECKUM TpecKazaHusM. [Ipu HEOOXOIMMOCTH CKOPPEKTUPYITE

ux,

HCIIOJB3Yys 3allMCH B UYCPHOBHKE, KOTOPLIC CACIIAaHbI IIpW IMPOBCACHHNU

OKCIICPUMCHTA.

Conepmaﬂne BEPHOI'0 0TBCTA M YKa3aHUA 110 ONCHUBAHUIO
(momyckaroTcst MHBIE GOPMYITUPOBKH OTBETA, HE UCKAXKAIOIIHNE €0 CMBICIIA)

banabl

DJeMEeHTHI OTBETA:

CocTtaBneHbI MOJIEKYJISIPHOE, TIOJTHOE W COKPAIIEHHOE YPAaBHEHUS PEAKITUH:
1) k ombITy 1:

2NaszPO, + 3Ba(N03)2 = Ba3(PO4)2l + 6NaNO3

6Na* + 2 PO43' + 3Ba** + 6NO; = Bag(PO4)2l + 6Na* + 6NO3”

2PO43' + 3Ba% = Bag(PO4)2l

2) K OTBITY 2:

MgCl; + 2KOH = Mg(OH),| + 2KClI

Mg?* + 2CI + 2K* + 20H = Mg(OH),| + 2K* + 2CI-
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Xumus. 9 kinacc. Bapuanr 01

Mg?* + 20H" = Mg(OH)-|

3anonaHeHa TabnIa, OTPaXarolas Pe3yJibTaThl BBIMOJHEHUS ONBITOB
No PeakTus Habnrogaemble MpU3HAKY peaKuu
OTIbITa (bopmyna unu BemectBo Bemectso
Ha3BaHUE) 13 CKISTHKU Nel | u3 ckistHku No2
1 HuTtpar 6apus Boinan 6enbiit | 3meHnenuii HeT
(Ba(NO3),) 0CaIoK
2 ['uapokcuy Kanus N3smenenuii Het | Boiman Oenblit
(KOH) 0CaioK
BBIBO/I: | ®ocdat Hatpus | Xnopu MarHusi
(Naz(PO,)) (MgCl,)

K1. CocraBiieHne ypaBHeHMI peaKkuuii

BepHo cocTaBieHbl MOJIEKYJSpPHOE, MOJHOE M COKpAIEHHOE HOHHBIC
YpaBHEHHUS pEAKIUW, TPOBOJAMMBIX TIPU  OINPEACICHUU BEILIECTB
B onbITax] u 2

BepHo cocTaBieHbl MOJIEKYJSpPHOE, MOJHOE M COKPAIIEHHOE HOHHBIC
ypaBHEHUS! peaKUuid, TPOBOJUMBIX MPHU OINPEIACICHUH BEIIECTB TOJIBKO
B OJIHOM U3 OIBITOB

JlomyiieHsl  OMIMOKKA TIPH  COCTaBJIEHWU YPaBHEHHM  peaKIuid,
IPOBOJUMBIX MPU ONPECICHUH BEIIECTB B 000MX OMBITAX

K2. OdopmiaeHue pe3yJibTATOB IKCIIEPUMEHTA

1) B Tabnuiie BepHO 3amoJIHEHA CTPOKaA sl OmbITa 1 (3amucaH peakTHB,
MPUBEJCHB HAOMIOAaeMbIe TPHU3HAKH PEAKIMM C BEIIECTBAMHU W3
ckistHOK Nel m Ne2 (Hanwume/OTCyTCTBHE 3amaxa y rasza, IBET Ocajka
WJIU PacTBOpa));

2) B TabauIEe BEPHO 3alo0JIHEHA CTPOKa JJisi OMbITa 2 (3alUMCaH PEaKTUB,
npuBeACHbl HAONIOaeMble NPU3HAKK pEaKklUU C BEIIeCTBAMHU U3
ckistHOK Ne 1 1 No 2 (Hanmuuume/OTCyTCTBHE 3amaxa y rasa, IBET Oocajka
WJIM PacTBOPA));

3) BEpHO cJieJIaH BBIBOJI O HAXOXKJICHUH BeleCcTB B CKISHKaxX Nel u No2

[TpaBUIBLHO 3aMOJHEHBI TOJILKO JIBE JTIFOOBIC CTPOKHU TAOJIHUIIBI.

NJIn

[TpencraBicHbl BEpHBIE PE3yJIbTAaThl OINBITOB W BBIBOJ, HO OTBET JaH
HEe B TaOJM4IHOM hopme

[IpaBuiIbHO 3amoIHEHA TOJIBKO O/IHA JTH00Aast CTpOKa TaOJIMIIbI.

NJIN

[IpencraBieHsl pe3yabTaThl OINBITOB W BBIBOJ, COJCpPIKAIIME OJHY
oIMOKY, HO OTBET JIaH HEe B TaOJIMYHOU popme

Bce anemenThl 0TBETa 3alIMCaHbI HCBCPHO WJIN OTCYTCTBYIOT

Maxcumanvrwiu 6aun
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Xumus. 9 knace. Bapuant 02 1
Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

Hcnonb3yss MeTOoI  AJIEKTPOHHOro OaiaHca, paccTaBbTe KO3 (QUIIMEHTHI
B YPaBHEHUH PEAKIUU, CXEMa KOTOPOU

H,S + KMnO4 + H,SO4 — S + K,SO4 + MNSO4 + H,O

Onpez[eJmTe OKHUCJIUTCIb 1 BOCCTaAHOBUTCIIb.

Conepmanne BECPHOI'0 OTBETA M YKa3aHU4d 110 OIICHUBAHUIO

bajubl
(momyckaroTcst HHbIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

DJIEMEHTHI OTBETA.
1) CocTaBiieH JeKTPOHHBIN OaaHc:
2| Mn*" + 58 — Mn*?
5/52%2-28 —%°
2) YkazaHo, 4TO Cepa B cTemeHu okucieHus —2 (wm H,S) sBrusercs BoccTaHo-
BUTEJIEM, a MapraHerl B crerieHn okucienus +7 (nm KMnO,) — okucurenem.
3) CocTaBieHO ypaBHEHUE PEAKIUU:

5H,S + 2KMnO, + 3H,S04 — 55+ K»,S0O,4 + 2MnSO, + 8H,0

OTBeT mNpaBWIBHBIA M TOJIHBIMA, COJEPKUT BCE HA3BAaHHBIE BBIIIE 3
AJIEMEHTHI

HpaBI/IHBHO 3allMCaHbI ABA 3JICMCHTA OTBETA

HpaBI/IHBHO 3alliMCaH OJHH 2JICMCHTAa OTBCTA

Bce anemenThl OTBETa 3alIMCaHbI HCBCPHO WJIN OTCYTCTBYIOT

WO LN

Maxcumanvrwiit 6ain

21

JlaHa cxeMa IpeBpaILCHNMN:
SiH4 —- X - N&zSiOg —>H28i03

Harmmmmmre mMonexkysipHblE ypaBHEHUS, C IOMOILIBIO KOTOPBIX MOKHO OCYLIECTBUTH
YKa3aHHBIE IPEBPAILCHHU.

Conep:kaHue BEpHOT0 0TBETA M YKA3AHUSA M0 OLIEHUBAHUIO banibl
(momyckaroTcst HHbIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

DJIeMEHThI OTBETA:

Hamnucansl ypaBHeHUs peakiuii, COOTBETCTBYIOIINE CXeMe ITPEBPaISHUN:

1) SiH4 + 20, = Si0; + 2H,0

2) SiO, + 2NaOH = Na,SiO3 + H,0

2*) SiO, + Na,O = Na,SiO;

2**) Si0, + Na,CO3 cmast= Nga,Si0O5; + CO,

3) Na,SiO3 + 2HCI = H,Si103 ] + 2NaCl

3") mpuHMMaeTcs B3aUMOJEHCTBHE CHJIMKATA HATPHA C JOOOM pPacTBOPUMOM
CUJILHOM KHUCJIOTOM:

OtBeT HpaBHHBHBIﬁ )41 HOJ'IHBIﬁ, COACPIKHUT BCC HA3BAHHBIC DJICMCHTBI 3

[IpaBubHO 3aMMcaHbl 1Ba YpaBHEHUS PEaKIIMi 2
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[TpaBUIBLHO 3aITMCAaHO OJTHO YPaBHEHUE PEAKIIUN 1
Bce ypaBHeHUs peakiyii 3alTMcaHbl HEBEPHO WJIM OTCYTCTBYIOT 0
Maxcumanvroiu 6aun 3

22

K 292 t pacTBOpa CONSIHON KUCIOTHI C MAaCCOBOM JI0JIeH pacCTBOPEHHOTO BEIIECTBA
10 % noGaBuiin M30BITOK cynbpuaa MarHus. Berumciure o0bEM Taza (H.Y.),
BBIJICIUBIITAIACS TIPUA STOM.

B oTBete 3anummTe ypaBHEHHE PEaKIuU, O KOTOPOU HAET pedb B YCIOBUH 3a]a4H,
U TPUBEJNTE BCE HEOOXOMMMBIC BHIUUCICHUS (YKa3bIBAaTE €IUHMIIBI U3MEPEHUS
HUCKOMBIX (DU3MYECKHMX BEIINYMH).

Conepmaﬂne BEPHOI'0 0TBCTA M YKa3aHUA 110 OCHUBAHUIO

bajubl
(momryckaroTcsi HHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICIIA)

DJIEeMEHTHI OTBETA!

1) cocTaBieHO ypaBHEHUE PEAKIIUU:

2HCI + MgS = MgCl; + H,S?

2) PaccunTana Macca ¥ KOJIMUYECTBO COJISTHOM KUCIIOTHI, B3SITOTO JUTS PEaKIUU:
m(HCI) =292r0,1=292r

n(HCI) =29,2r/36,5 r/moins = 0,8 momb

3) Omnpenenén 00bEM cepoBOIOPO/Ia, TTOTYIHUBIIIETOCS B X0/I€ PEAKITUU:
n(H,S) = 1/2n(HCI) = 0,4 monb

V(H,S) = 0,4 momsb - 22,4 n/monb = 8,961

OTBeT NMpaBUILHBIN U MOJIHBIN, BKJIOYACT BCE HA3BAHHBIC 3JICMCHTHI 3

[TpaBuiIbHO 3amucaHbl JBa MEPBHIX U3 HA3BAHHBIX BHIIIC 3JICMCHTOB 2

[TpaBuibHO 3amycaH OJWMH W3 HAa3BAHHBIX BhIIIE 3eMEeHTOB (1-i win 1

2-11)

Bce aeMeHThI 0TBeTa 3aliCcaHbl HEBEPHO HITH OTCYTCTBYIOT 0
Maxcumanvuwviu 6ann 3

23

JUis mpoBeneHus: SKCIepuMeHTa BblAaHbl CKIIHKM Nel m Ne2 ¢ pactBopamu
cyabdata ammoHusa U Qocdara Kamus, a TAKKE TPU PEAKTHBA: COJISIHAs KHUCIIOTA,
pacTBOPBI THAPOKCHIAa HATPUS U HUTpaTa cepedpa.

1) ToMbKO W3 yKa3aHHBIX B TIEpPEeUHE TPEX PEAKTUBOB BHIOEPUTE JBA, KOTOPHIC
HEOOXOAMMBI JIJISl OTPEISTICHUST KaKIOTO BEIECTBA, HAXO/ISIIETOCS B CKIISTHKAX
Nel u No2;

2) COCTaBbTE MOJICKYJISIPHOE, MIOJHOS U COKPAIIEHHOE NOHHBIC YPaBHEHHS PEaKIUH,
KOTOPYIO IJITAHUPYETE MPOBECTH ISl ONPEICTICHHSI BEIIECTBA U3 CKIISTHKY Nel;

3) cocTaBbTE MOJICKYJISIPHOE, ITOJHOE U COKPAIIEHHOE HOHHBIC YPaBHEHUS PEaKIIUH,
KOTOPYIO IUITAHUPYETE MPOBECTH ISl ONIPEICTICHHSI BEIIECTBA U3 CKIISTHKY Ne2;

4) s ohopMIICHHS X018 SKCIIEPUMEHTA MCIIOJIB3YITE MPEIIOKSHHYIO HIDKE TaOJIHITY.
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Tabauya ona 3anucu pe3yniomamos IKCnepumenma

Ne PeakTuB HaOmromaembie mpu3Haku peakinu
OITbITa (bopmyna uau Ha3BaHKE) BemtectBo BemectBo
13 ckiasaHKu Nel 13 CKISHKH Ne2
1
2
BBIBO:
5) mpucTynaiTe K BBITOJIHCHUIO SKCIIEPUMEHTA.

1)
2)

3)

4)
5)

6)

7)

NHcTpyKuus no npoBeieHUI0 IKCIEPUMEHTA

U3 CKJISIHKH | oTOepuTe B IBE YUCThIE MPOOUPKH 10 1-2 M1 pacTBopa;
n00aBbTe B OAHY M3 MPOOHMPOK 1-2 MJI MEepBOTO M3 IBYX PEAKTHBOB, a BO
BTOPYI0O — BTOPOTO M3 JIByX pPEakTUBOB, OTOOpaHHbIX Bamu Ha 3tame
IUTAaHUPOBAHUS IKCIIEPUMEHTA;

3anUIIUTe HaOJII0aeMble MPU3HAKM NMPOTEKAHUs peakUuil (Haln4ue/0TCyTCTBHE
3anaxa y rasa, IBET OCaJlka WJIM pacTBOpa) WM YKaXUTE€ Ha UX OTCYTCTBHE
B COOTBETCTBYIOILMX slUEHKaX TaOIULIbI;

U3 CKJISTHKU 2 0TOEpUTE B JIB€ HOBBIE YMCThIE MPOOUPKHU 1O 1-2 Mi1 pacTBOpa;
n00aBbTE€ B OAHY M3 NMPOOUPOK 1-2 MJI MEepBOro M3 JBYX pPEAaKTHBOB, a BO
BTOPYIO — BTOPOTO H3 JIByX pPEakTHUBOB, OTOOpaHHbIX Bamm Ha 3ramne
IJIAHUPOBAHMS SKCIIEPUMEHTA;

3anuIIUTe HaONlI0JaeMble MPU3HAKK MPOTEKAHHs peakiuil (Hanndue/0TCyTCTBHE
3amaxa y rasa, UBET OCaJKa WM pacTBOpa) WIM YKAKUTE HA UX OTCYTCTBUE
B COOTBETCTBYIOIIUX STUEHKaX TaOIHUIIBL;

B CTPOKE «BBIBO 3aMMIINTE (POPMYJIBI WIIM HA3BAHHUS BEILLECTB, COAEPKAIIMNXCS
B CKJIsIHKax Nel u Ne2.

NHcTpykius o BHINOJHEHUIO MPAKTHYECKOT0 3a/1aHUs

BuuManue: B ciiydae yxXyallleHUs] CAMOYYBCTBHS Nepe/l HA4aJ0M ONbITOB WIH
BO BpeMsi MX BbINOJHEHHs] 00513aTeJIbHO €000IIUTE 00 3TOM OPraHU3aTOpPy
B ayJUTOPHUM.

1.

Bbl nmpucTynaere Kk BbINOJHEHUIO NMpPaKTH4Yeckoro 3amanms. s 3Toro
TIOJTYYHUTE JIOTOK C TabopaToOpHBIM 000PYJOBAaHHEM U PEAKTUBAMH Yy CIICIIHAINCTA
10 00€CTIeYeHHIO JJA0OPATOPHBIX PAOOT B Ay IUTOPHUHU.

IIpouTuTe emie pa3 MepedeHb BEIIECTB, MPUBEAEHHBI B TEKCTE K 3a/laHUIO,
u yoenutech (1o ¢opmysiaMm Ha STUKETKax) B TOM, YTO Ha BBIJAHHOM JIOTKE
HAXOZSATCs YyKa3aHHbIE B TIepeyHe BemlecTBa (WJIM HX pacTtBopsl). Ilpum
OoOHapyKEHHUH HECOOTBETCTBUS HAOOpa BEIIECTB HA JIOTKE MEPEUYHIO BEIIECTB
B YCJIOBHH 33JIaHUSI COOOIIUTE 00 3TOM OpraHU3aTOPy B ayAUTOPHUH.

Ilepen HayaaoM BbINOJHEHUSI JIKCHEPUMEHTA OCMOTPUTE EMKOCTH
C peakTHBaMU U TpojayMaiiTe crmocoObl padoTsl ¢ HUMU. [Ipu 3TOM OOpatuTe
BHHMAaHWE Ha MPaBUJIa, KOTOPHIM BbI TOKHBI CI€10BaTh.
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3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

B ckisiHKe HAXOAMTCSl MUINETKA. JTO O3HAYAeT, YTO OTOOP >KUIKOCTH
U niepesiiBaHre €€ B MpOOUPKY Jisi MPOBEACHUS PEaKIMU HEOOXO0IUMO
IPOBOJUTH TOJILKO C MOMOIIbIO NHUNETKU. JlJis MpOBEACHHUS OIBITOB
oTouparoT 7-10 karmenp peakTuBa.

I[Iunerka B CKISHKE C KUIAKOCTBIO OTCYTCTByeT. B 3TOM cCiyuae
NepeMBaHUE PACTBOpa OCYIIECTBISIIOT 4epe3 Kpall CKISIHKUA, KOTOPYIO
pacronaraioT Tak, 4ToObl MpH €€ HAKJIOHE AITUKETKA OKa3alach CBEPXY
(«3TUKETKY — B Ja70Hb!»). CKISAHKY MEAJICHHO HAKJIOHAIOT Haj MPOOUPKOH,
MOKa HY)XHbIM 00BEM pacTBOpa He mepenbercs B He€. OObEM MepenuToro
pacTBOpa TOJDKEH COCTaBIATH1—2 Mt (1-2 ¢M 10 BBICOTE IPOOUPKH).

i mpoBeeHHsi OmbITa Tpeldyercsi NMOPOIIKOOOpa3Hoe (ChIlLy4ee)
BemectBo. OTOOp MOpPOMIKOOOpa3HOTO  BEMIECTBA U3  EMKOCTH
OCYIIECTBIISIFOT TOJBKO C TTOMOIIBIO JIOKEUKHU MIIM HITMATeIs.

IIpu oTOope HMCXOAHOTO peakTHUBA B3AT W3JIMIIEK. Bo3Bpar uziuiika
peakThBa B UCXOJIHYIO EMKOCTh KaTeropuuecku 3amnpeniéd. Ero nomemator
B OT/ICJIbHYIO, PE3EPBHYIO IPOOUPKY.

Cocyn ¢ HCXOAHBIM PEAaKTUBOM  (KHUAKOCTBIO WIM  TMOPOIIKOM)
00513aTe/IbHO 3aKPBIBAIOT KPBIIIKOH (ITPOOKOI) OT ATOM ke EMKOCTH.
[Ipu pacTBOpeHMHM B BOJ€ MOPOUIKOOOPA3HOIO BeEIleCTBA WM MPHU
NepeMENIMBAaHUN PEAKTUBOB CJIeAyeT Cierka yAapsTh MalblieM IO JHY
IPOOHPKH.

Jlnsa ompeneneHusi 3amaxa BeEIIECTBA CIEAyeT B3MaxoM pPYKH Haj
TOPJIBIIIKOM COCYZla HAPABJISATH Ha ce0s mapbl 3TOr0 BEIIECTBA.

Ecin peakTMB momajJ Ha CTOJ, KOXY HJIH OJekKAy, HE0OXOIUMO
HE3aMEeUINTEIBHO OOpaTUThCAd 3a TMOMOUIbI0 K  CHEHHATUCTY IO
o0ecrevyeHnIo 1abopaTopHbIX paboT B Ay JUTOPHUH.

4, HauyuHaliTe BBINOJHATH ONBIT. [locie mnpoBeaeHUs KaxaoM peakiuu
3alUChIBATE B UYEPHOBUK CBOM HAONIOJEHUS] 32 HM3MEHEHUAMH (WM HUX
OTCYTCTBUEM ) MMPOUCXOISIIIIMMU C BEILIECTBAMU.

5.

Bb1 3aBepmniiu 3xkcnepuMenT. [IpoBepbTe, COOTBETCTBYIOT JIU PE3YJIbTATHI

OTBITOB TEOPETUUECKUM TpeckazaHusM. [Ipu HE0OX0AUMOCTH CKOPPEKTUPYHTE UX,
UCMOJb3Y$ 3aITUCH B YEPHOBUKE, KOTOPBIE CAENaHbl MPU MPOBEICHUH IKCIIEPUMEHTA.

Coaep:kaHue BepHOT0 0TBETAa U YKA3aHUsI 10 OLEHUBAHUIO
(omyckaroTcs UHbIE (POPMYJIUPOBKU OTBETA, HE HCKAXKAIOIIUE €r0 CMBICIIA)

banabl

DJeMEeHTHI OTBETA:

CocTaBieHBI MOJIEKY/ISIPHOE, TIOJTHOE M COKPAIIEHHOE YPaBHEHUS PEAKITUH:
1) k ombiTy 1:

(NH4)ZSO4 + 2NaOH = Na,SO, + 2NH3T +2H,0

2NH,* + SO,% + 2Na* + 20H = 2Na* + SO4% + 2NH31 + 2H,0
NH;"+ OH = NH3T + H,0

2) K OMBITY 2:

K3PO4 + 3A9N03 = A93P04l + 3KNO3

3K + PO43' + 3Ag+ + 3NO3 = AgsPO,4| + 3K* + 3NO3

PO + 3Ag" = AgsPO,|
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3anojHeHa Ta6J'II/II_Ia, oTpaxaromas pe3yJabTaTbl BLIIIOJIHCHUSA OIIBITOB

No Peaktun HaOmro1aembie mpu3HaKu peakinu
onbiTa | ((hopMyJia UM Ha3BaHUE) BemectBo BemecTtBo
u3 CKISIHKM Nel | u3 ckiistHku No2
1 ['mapoxkcuna HaTpUA Brinenenne raza | Usmenennii HeT
(NaOH) C pe3KUM
3amaxom
2 HuTtpar cepebpa W3menenuit HeT | Beiman xEnTein
(AgNO3) 0CaJI0K
BbIBO/I: Cynsdart docdar kanus
aMMOHHS (K3PO,)
((NH4)2S04)

K1. CocTraBiieHne ypaBHeHHI peaKkuuii

BepHo cocTaBieHbl MOJIEKYJISPHOE, MOJHOE M COKPAIIEHHOE HOHHBIC

YpaBHEHUS PEAKIINHA, POBOJAUMBIX TIPH OMPECICHUH BEIIECTB B OMBITAX
lu?2

BCpHO COCTaBJICHbI MOJICKYJIIPHOC, IIOJIHOC U COKpaIIIéHHOC HOHHBIC
YpaBHCHUA pCaKHHﬁ, IMPOBOJMMEBIX IIpHW OHNPCACICHHUMU BCIICCTB TOJBKO
B OJHOM M3 OIIBITOB

JlomyiieHsl  OMIMOKKA  TIPU  COCTaBJIEHUM YPaBHEHHM  pEaKIWid,
IPOBOJUMBIX MPU ONPEECICHUH BEIIECTB B 000MX OMBITAX

K2. OdopmiaeHue pe3yJibTaTOB IKCIIEPUMEHTA

1) B Tabnuiie BepHO 3amoJIHEHA CTPOKaA sl OmbITa 1 (3amucaH peakTHB,
MPUBEJCHB HAOMIOAaeMble TPHU3HAKH PEAKIMM C BEIIECTBAMHU W3
ckistHOK Nel m Ne2 (Hanwume/OTCyTCTBHE 3amaxa y rasza, IMBET Ocajka
WJIM PacTBOPA));

2) B TabauIEe BEPHO 3aroJIHEHA CTPOKa JJisi OMbITa 2 (3aIIMCaH PEAKTUB,
npuBeAeHbl HaAONIOaeMble NPU3HAKK pEaKklUU C BEIIeCTBAMHU U3
ckistHOK Ne 1 1 Ne 2 (Hanmuuue/OTCyTCTBHE 3amaxa y rasa, IBET Oocajka
WJIM PacTBOPA));

3) BEpHO cJieJIaH BBIBOJI O HAXOXKJICHUH BeleCTB B CKISHKAX Nel u No2

[TpaBMIIBHO 3aIOJTHEHBI TOJBKO JBE JIFOOBIC CTPOKH TAOJIHIIBI.

NJIn

[TpencraBicHbl BEpHBIE PE3yJIbTAaThl OINBITOB W BBIBOJ, HO OTBET JaH
HEe B TaOJM4IHOM hopme

[IpaBuibHO 3amoIHEHA TOIBKO O/IHA JH00ast CTpOKa TaOJIMIIbI.

NJIN

[IpencraBieHbl pe3ynbTaThl OMBITOB M BBIBOJ, COACPIKAIIME OJTHY OIIMOKY,
HO OTBET JIaH HE B TaOJIMYHOU hopme

Bce anemenThl 0TBETa 3alIMCaHbI HCBCPHO WJIN OTCYTCTBYIOT

o

Maxcumanvrwii 6ain

© Cratl'pan 2024—2025 yu4. 1.




	ХИ2490101 ключи 03-09
	ХИ2490102 ключи 03-09
	ХИ2490101 критерии 03-09
	ХИ2490102 критерии 03-09

