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 xiace. Bapuanr 03

Ne 3agannsa OtBer
4 241
9 324
10 423
12 312
17 143

Xumus. 9 xiacce. Bapuanr 04

Ne 3apanus OtBer
4 312
9 534
10 421
12 342
17 112
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Xummust. 9 knacc. Bapuant 03 1

Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BEPHYTHIM 0TBETOM

Hcnonb3yst METO AIEKTPOHHOTO OajniaHca, paccTaBbTe KOAP(GUIIMEHTHI B ypaBHEHUN
pEaKI1u, cxema KOTOpOoit

KCIO; + KI + HCl — I, + KCI + H,0

Onpez[eJmTe OKHUCJIUTCIb 1 BOCCTaAHOBUTCIIb.

ConepskaHue BEPHOI0 0TBETA H YKa3aHHs M0 OLIEeHUBAHUIO

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

DIIeMEHTBI OTBETA.
1) CocTaBiieH JeKTPOHHBIN OaaHc:

1| CI* + 6 — CI?
31217 -28 — I,°

2) VYkazaHo, yto uoja B creneHu okucieHus —1 (wmm Kl) sBusercss BoccTaHo-
BUTENEM, a XJiop B cTernieHn okucienus +5 (wmm KCIO3) — okucmuTenem.
3) CocTaBieHO ypaBHEHUE PEAKIUU:

KCIO; + 6KI + 6HCI — 31, + 7KCI + 3H,0

OrtBer HpaBHHBHBIﬁ 151 HOHHLIﬁ, COACPIKHUT BCC HA3BAHHBIC BBIIIC 3JICMCHTDBI

HpaBI/IJ'IBHO 3aIIMCaHbl JBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3alliMCaH OJHH 2JICMCHTA OTBCTA

Bce anemenThl OTBETa 3alIMCaHbI HCBCPHO WJIN OTCYTCTBYIOT

WO RN W

Maxcumanvrwiu 6aun

21

JlaHa cxema nmpeBpalcHUM:
SiH4 —- X - N&zSiOg —>H28i03

Harmmmmmre mMonexkyssipHblE ypaBHEHUS, C IIOMOIIBIO KOTOPBIX MOKHO OCYLIECTBUTH
YKa3aHHBIE IPEBPAILCHHU.

Conep:xkaHue BEPpHOT0 0TBETA M YKA3AHUA M0 OLIEHUBAHUIO banibl
(momyckaroTcsi HHbIE (POPMYIUPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICIIA)

DJeMEHThI OTBETA:

Hamnucansl ypaBHeHUs peakiuii, COOTBETCTBYIOIINE CXeMe ITPEBPaIeHUN:

l) SiH4 + 20, = Si0, + 2H,0

2) Si0; + 2NaOH = Na;SiO3; + H,0

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

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

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

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

OTBeT NpaBUJILHBIN U MOJTHBINA, COIEPKUT BCE HA3BAHHBIE AJIEMEHTHI 3
[IpaBUIbHO 3aMMCaHbl IBa YpaBHEHUS PEaKIUi 2
[IpaBuIBHO 3aMIMCAaHO OJTHO YpaBHEHUE PEaKIUU 1
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Bce ypaBHeHUs peakimii 3aMcaHbl HEBEPHO WM OTCYTCTBYIOT 0

Maxcumanvroiu 6aun 3

22

[Tocne nponyckanus 2,8 11 cepoBooposia (H.y.) uepe3 200 r pacTBopa rupoKcuia
KaJiusl MOJTYYWJIM pacTBop cyibduaa kanus. LLl€nous mpopearrposana nojJHOCTHIO.
Boluncnure MaccoByro 100 MIETOYH B UCXOJAHOM PacTBOPE.

B oTBere 3anuimmTe ypaBHEHHUE PEAKIIMA, O KOTOPOU UIET PEUYb B YCIOBUH 3aa4H,
¥ TPUBEJNTE BCE HEOOXOMMMBIC BBIUUCICHUS (YKa3bIBAaWTE CIMHMIIBI U3MEPEHUS
HMCKOMBIX (PU3MYECKHUX BEITUYMNH).

Conepmaﬂne BEPHOI'0 0TBCTA M YKa3aHUA 110 ONCHUBAHUIO

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

DJIEMEHTHI OTBETA!

1) cocTaBieHO ypaBHEHUE PEAKIIUU:

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

2) PaccunTaHO KOJMYECTBO BEIIECTBA CEPOBOAOPOJ]A, B3ATOrO JUIS PEAKIUH, U
Macca TUAPOKCH]IAa KaJlUs:

n(H,S) =V(H,S) / Vi =2,81/ 22,4 a/moins = 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 ¢

3) Onpenenena maccoBas 1071 MIEIOYU B UCXOJHOM PacTBOPE:

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

OTBeT NpaBUILHBIN U MOJIHBIN, BKJIOYACT BCE HA3BAHHBIC dJICMCHTHI 3

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

[TpaBuibHO 3amycaH OJMH W3 HAa3BAHHBIX BhIIIE 3eMEeHTOB (1-i wn 1

2-11)

Bce aieMeHThI 0TBeTa 3aliCaHbl HEBEPHO HIIH OTCYTCTBYIOT 0
Maxcumanvuwin 6ann 3

23

JUis mpoBeneHus: SKCIepuMEeHTa BblAaHbl CKIIHKM Nel m Ne2 ¢ pactBopamu
cynb(ara ammonus u docdara Kanus, a TAaKKe TPU PEAKTUBA: COJISTHAS KUCIIOTA,
pacTBOPBI THIPOKCHIa HATPUS U HUTpaTa cepedpa.

1) ToMbKO W3 yKa3aHHBIX B TIEpPEeUHE TPEX PEAKTUBOB BHIOEPUTE JBA, KOTOPHIC
HEOOXOAMMBI JIJISl OTIPEICTICHUST KaXKIOTO BEIIECTBA, HAXO/ISIIETOCS B CKIISTHKAX
Nel u No2;

2) cocTaBbTE MOJIEKYJIIPHOE, MIOJTHOE M COKPAIIEHHOE HOHHBIC YPaBHEHHS PEaKIInH,
KOTOPYIO TUTAHUPYETE MTPOBECTH IS ONIPENICICHHUS BEIIECTBA U3 CKISTHKU Nel;

3) cocTaBbTe MOJICKYJIIPHOE, MOJTHOE M COKPAIIEHHOC HOHHBIC YPaBHECHUSI PEaKIInH,
KOTOPYIO TUTAHUPYETE MTPOBECTH IS OTIPEICIICHHUS BEIIECTBA U3 CKIITHKA N2 ;

4) i opopMIICHHS X0/1a SKCIIEPUMEHTA HCIIONIB3YHTE MPEII0KESHHYIO HIDKE TaOJIHITY.
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Tabauya ona 3anucu pe3yiomamos 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 npoBeeHUI0 IKCIEPUMEHTA

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

3alUIIUTE HaOJI0aeMble MPU3HAKK MPOTEKAHUS peakiuil (HaIuunue/OTCyTCTBHUE
3amaxa y rasa, UBET OCaJka WM pacTBOpa) WIM YKAKUTE HAa UX OTCYTCTBUE
B COOTBETCTBYIOIIMX STYEHKaX TaOJIHUIIbI,

U3 CKJISTHKHU 2 0TOepuTE B JIB€ HOBBIE YUCThIC MPOOUPKHU 10 1-2 MJI pacTBOpa;
n00aBbTe B OAHY U3 MPOOUPOK 1-2 MJI mepBOro M3 JIBYX PEAKTHBOB, & BO
BTOPYIO — BTOPOrO M3 JIByX pEaKTHUBOB, OTOOpaHHbIX Bamu Ha JTtame
MIJIAHUPOBAHMUSI SKCIIEPUMEHTA;

3alUIIATE HAOMI0IaeMble MPU3HAKKA MPOTEKAHUS PEaKIuil (HATM4nue/0TCyTCTBUE
3amaxa y rasa, BET OCaJika WM PacTBOpa) WM YKAKUTE HA MX OTCYTCTBHUE
B COOTBETCTBYIOIIUX SYCHKAX TAOJHUIIBI,

B CTPOKE «BBIBO 3aIUIINATE (OPMYJIbI WM Ha3BAHUS BEILECTB, COJIEPKAIIMXCS
B cKJIsiHKax Nel u No2.

I/IHCprKHHﬂ IO BBINMOJTHCHU IO MPAKTHYIECCKOI'0 3alaHUA

BuuManue: B ciiydae yxXyallleHUs] CAMOYYBCTBHS Nepe/l HA4aJ0M ONbITOB WIH
BO BpeMsl MX BbINOJHEHHs] 00513aTeIbHO €O00IIUTE 00 3TOM OPraHU3aTOpPy
B ayJUTOPHUM.

1.

Bbl nmpucTynaere K BBINOJHEHHIO NPaKTH4YecKOro 3aaanms. Jlis 3Toro
HOJIYYHTE JIOTOK C JJAOOPAaTOPHBIM 000PYIOBAHUEM U PEAKTUBAMHU Y CIIELUATIICTA
10 00eCTIeueHuIO0 JTa00PaTOPHBIX PadOT B ayIUTOPHUH.

IIpourTuTe emie pa3 nepeyeHb BELIECTB, NPUBEAEHHBIM B TEKCTE K 3aJaHUIO,
u yoenurech (1o ¢opmyrnamM Ha ATHUKETKax) B TOM, YTO HA BBIJIAHHOM JIOTKE
HaxoJATCd YyKa3aHHble B II€PEYHE BellecTBa (WM UX pactBopsl). Ilpu
OoOHapyXKeHUH HECOOTBETCTBUS HAOOpa BEIIECTB Ha JIOTKE MEPEYHIO BEILIECTB
B YCJIOBUH 33JaHUSI COOOIIUTE 00 ITOM OpraHU3aTOPy B ayIUTOPHUHU.

Ilepen HayanoM BBINOJHEHUS JKCHEPHUMEHTAa OCMOTpPUTE EMKOCTH
C peakTUBaMU W TPOJyMaiTe crmocoObl padoTel ¢ HUMU. [Ipu 3TOM OOpaTHTE
BHHMAaHHE Ha IPABUJIA, KOTOPHIM BBl TOIKHBI CI1€10BATh.
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3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

B ckisiHke HAXOAUTCSH MUNETKA. DTO O3HAYAET, YTO OTOOP KUIKOCTH
U niepesiiBaHre €€ B MPOOUPKY MJisi MPOBEACHUS PEaAKIMU HEOOXOIUMO
MPOBOAUTH TOJIBKO C ITOMONIBIO MHUNETKH. JlJI1 MpOBENEHHS ONBITOB
oTouparoT 7-10 kamenb peakTuBa.

[Iunerka B CKISHKE C KUIAKOCTBIO OTCYTCTByer. B 3TOM cCiyuae
NeperBaHUE PAcTBOpa OCYUIECTBISIIOT 4epe3 Kpall CKISHKHA, KOTOPYIO
pacronaraloT Tak, 4yTOObl MpH €€ HAKJIOHE AITUKETKA OKa3alach CBEPXY
(«dTUKETKY — B J1aJ10HB!»). CKISIHKY MEIJICHHO HAKJIOHSIOT HaJl MPOOUPKOH,
MoKa HY>KHBIM 00BEM pacTBopa He mepenbercs B He€. O0BEM MepenuToro
pacTBOpa AOKEH COCTaBIAThH1—2 mut (1-2 ¢M 10 BBICOTE MPOOUPKH).

[y mpoBeneHHMsi OmbITa TpedyeTcsl MOPOIIKOOOpPa3HOe (cChllLy4ee)
BemecTBO. OTOOp  MOPOIIKOOOPA3HOTO  BEIIECTBA M3  EMKOCTH
OCYILIECTBIISIIOT TOJIBKO C MOMOIIBIO JIOKEUKH WIIH IIATEIIA.

IIpu oTrGope HMCXOAHOIO peakTHBA B3AT W3JHIIEK. Bo3BpaT n3nuiIKa
pEaKTHBa B UCXOAHYIO EMKOCTh KaTErOPUYECKH 3anpeliéH. Ero momemaror
B OT/IEJIbHYIO, PE3EPBHYIO IPOOUPKY.

Cocyn ¢ HCXOOHBIM PEAKTUBOM  (GKUJKOCTBIO WJIM  TOPOIIKOM)
00513aTeJILHO 3aKPBIBAIOT KPHIIKON (MTPOOKOIT) OT 3TOM xKe EMKOCTH.
IIpu pacTBOopeHMH B BOJ€ MOPOIIKOOOPA3HOrO BEIIECTBA WM IpHU
NepeMENIMBAaHUN PEAKTUBOB CJIeAYyeT Clerka yAapsTh MaJbLIEM IO JHY
POOHPKHU.

Jns ompeneneHus 3amaxa BELIECTBA CJEAYET B3MaxOM pyKH Haj
TOPJIBIIIKOM COCY/Ia HAMPABJIATH Ha ce0s aphbl 3TOTO BEIIECTRA.

Eciu peakTMB momaj Ha CTOJ, KOXKY WIM OJeXKIy, HEOOXOIUMO
HE3aMEIJIUTEIbHO OOpaTUThCS 3a TIOMOIIBI0 K CHEHUAINCTY IO
obecrnieueHun0 J1abopaTOPHBIX pabOT B ayTUTOPHH.

4. HauyuHaiiTe BBINOJHATHL ONbIT. [locie mnpoBeaeHUs Kaxaou peakuuu
3alUChIBAiTe B UYEPHOBUK CBOM HAONIOJEHUSI 32 HU3MEHEHUSAMH (WM UX
OTCYTCTBUEM ) MPOUCXOISIIIIMMU C BEILIECTBAMHU.

5.

Bbl 3aBepmimiiu 3KcnepuMenT. [IpoBepbTe, COOTBETCTBYIOT JIM PE3YJIbTATHI

OIBITOB TEOPETUYECKUM NpecKazaHusM. 1Ipu HeoOX0IMMOCTH CKOPPEKTUPYITE UX,
VICITIOJIb3YS 3aIIMCH B YEPHOBUKE, KOTOPBIE CIIEIAHBI IPY IPOBEAECHUH dKCIIEPUMEHTA.

Coaep:kaHue BepHOT0 OTBETAa U YKA3aHUsI 10 OLEHUBAHNIO
(omyckaroTcs UHbIE (POPMYJIUPOBKU OTBETA, HE HCKAXKAIOIIUE €r0 CMBICIIA)

Bbanabl

DJeMEeHTHI OTBETA:

CocTaBiieHBI MOJIEKY/ISPHOE, TIOJTHOE M COKPAIIEHHOE YPaBHEHUS PEAKITUH:
1) k omnbiTy 1:

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

2NH,* + SO,4% + 2Na* + 20H = 2Na* + SO4% + 2NH31 + 2H,0
NH;*+ OH = NH31 + H,0

2) K OMBITY 2:

K3PO,4 + 3A9N03 = A93P04l + 3KNO3

3K + PO43' + 3Ag+ + 3NO3 = AgsPO4| + 3K* + 3NO3

PO + 3Ag" = AgsPO,|

© Cratl'pan 2024—2025 yu4. 1.




Xumus. 9 kiacc. Bapuant 03

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 ['mapokena HaTpUA Brinenenne raza | U3smenennii 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 MOJIEKYJSPHOE, MOJHOE M COKPAIEHHOE HOHHBIC

YpaBHEHUS PEAKIIHNHA, MPOBOJAUMBIX 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 TPH  COCTaBJIEHUM YPaBHEHHH  pEakIuid,
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 (Hanmwume/OTCyTCTBHE 3amaxa y rasza, IMBET Ocajka
WJIM PacTBOPA));

2) B TabauIEe BEPHO 3aroJIHEHA CTPOKa JJisi OMbITa 2 (3aIIMCaH PEAKTUB,
npuBeACHbl HAONIOAAeMble NPU3HAKK pEaKlUUU C BEIIeCTBAMHU U3
ckistHOK No 1 1 No 2 (Hanmuuue/OTCyTCTBHE 3amaxa y rasa, IBET ocajka
WJIU PacTBOpa));

3) BEpHO cJieJIaH BBIBOJI O HAXOXKJICHUH BelleCcTB 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

[IpaBuiIbHO 3amoIHEHA TOIBKO O/IHA JTH00Aast CTpOKa TaOJIHIIBI.

NJIN

[IpencTaBieHsl pe3yabTaThl OMBITOB U BBIBOJI, COJIEPIKAIINE OJHY OIINOKY,
HO OTBET JIaH HE B TaOJIMYHOU hopme

Bce anemenThl 0TBETa 3alIMCaHbI HCBCPHO WJIN OTCYTCTBYIOT

o

Maxcumanvrwii 6ain
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Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BEPHYTHIM 0TBETOM

Hcnons3yss MeTON  AJIEKTPOHHOro OanaHca, paccTaBbTe KO3 (QUIIMEHTHI
B YPaBHEHUM PEAKIUU, CXeMa KOTOPOU

H>S + KMnO,4 + H,SO4, — S + K,S0O4 + MnSO4 + H,O

Onpez[eJmTe OKHUCJIUTCIb 1 BOCCTaAaHOBUTCIIb.

ConepskaHue BEPHOI0 0TBETA H YKa3aHHs M0 OLIEeHUBAHUIO

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

DJIEMEHTBI OTBETA.
1) CocTaBiieH JeKTPOHHBIN OanaHc:
2| Mn*" + 58 — Mn*2
5/5?2-28— S°
2) YkazaHo, 4To Cepa B CTENEHU OKUCICeHHUS —2 (i H,S) sBiseTcss BoccTaHO-
BUTEJIEM, a MapraHell B crerieHn okucienus +7 (nm KMnO,) — okuciurenem.
3) CocTaBieHO ypaBHEHUE PEAKIUU:

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

OTBeT mNpaBWIBHBIA M TOJIHBIMA, COJEPXKUT BCE HA3BAaHHBIE BBIIIE 3
DJIEMEHTHI

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:
PC|5 — X —- K;3PO4 — Cag(PO4)2

Hamummre MOJEKyJsIpHBIE ypaBHEHHs, C TMOMOIIBKO KOTOPBIX  MOKHO
OCYILIECTBUTDH YKA3aHHBIC IIPEBPALLCHMUS.

Conep:kaHue BEpHOT0 0TBETA M YKA3AHUSA 10 OLEHUBAHUIO banibl
(momyckaroTcsi HHbIE (POPMYIUPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIIA)

DJIeMEHThI OTBETA:

Harmcanbl ypaBHEHHS peaKIiii, COOTBETCTBYIOIINE CXEME TPEBPaICHU:

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

2) H3PO4 + 3KOH = K3P0O4 + 3H,0

2*) 2H3;PO, + 3K,0 = 2K3P0O,4 + 3H,0

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

3") npunruMaeTcs B3aumoeicTere GocdaTa Kaaus ¢ 000N PaCTBOPUMOM COJIBIO
KaJIBIIUAS WK C TUIPOKCUIOM:

2K3PO, + 3C&(OH)2 = Ca3(P04)2 + 6KOH

OTBeT NpaBUJILHBIN U MOJTHBINA, COIEPKUT BCE HA3BAHHBIE AJIEMEHTHI 3
[IpaBUIbHO 3aMMCaHbl IBa YpaBHEHUS PEaKIUi 2
[IpaBUIBHO 3aMIMCaHO OJTHO YpaBHEHUE PEaKuu 1
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Bce ypaBHeHUs peakimii 3aMcaHbl HEBEPHO WM OTCYTCTBYIOT 0

Maxcumanvroiu 6aun 3

22

K 292 t pacTBOpa CONSIHON KUCIOTBHI C MACCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA
10 % noGaBuiin M30BITOK cynbpuaa MarHus. Berumciure o0bEM Traza (H.Y.),
BBIICTTUBIINIACS TIPH STOM.

B oTBere 3anuimmTe ypaBHEHHUE PEAKIIMUA, O KOTOPOU UIET PEUYb B YCIOBUH 3aa4H,
¥ TPUBEJNTE BCE HEOOXOMMMBIC BHIUUCICHUS (YKa3bIBAaTE CIMHMIIBI U3MEPEHUS
HMCKOMBIX (PU3MYECKHUX BEITUYMH).

Conepmaﬂne BEPHOI'0 0TBCTA M YKa3aHUA 110 ONCHUBAHUIO

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

DJIeMEeHThI OTBETA:

1) cocTaBiIeHO ypaBHECHUE PEAKIINH:

2HCI + MgS = MgCl;, + H,S1

2) PaccunTana Macca M KOJIMUYECTBO COJISTHON KHCIIOTBI, B3SITOT'O JIIs PEaKIInu:
m(HCI) =292r0,1=292r

n(HCI) =29,2r /36,5 r/moinb = 0,8 Mob

3) Omnpenenén 00bEM cepoBOIOPOIA, TTOTYIHBIIETOCS B X0JI€ PEAKITUU:
n(H,S) = 1/2n(HCI) = 0,4 mob

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

OTBeT NMPaBUILHBIN U TIOJHBIN, BKIIOYACT BCE HA3BAHHBIC JIEMEHTHI 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 3aliCaHbl HEBEPHO HIIH OTCYTCTBYIOT 0
Maxcumanvuwviu 6ann 3

23

JUis mpoBeneHus: SKCIepuMeHTa BblAaHbl CKIIHKM Nel m Ne2 ¢ pactBopamu
docdara HaTpust U XJIOpUJA MarHus, a TAaKXKe TPU PEAaKTHBA: PACTBOPHI CEPHOMU
KHUCIIOTBI, THAPOKCUIA KaJlusl U HUTpaTa Oapusl.

1) TOMbKO W3 yKa3aHHBIX B TIEPEUYHE TPEX PEAKTUBOB BHIOEPUTE JBA, KOTOPHIC
HEOOXOAMMBI JIJISl OTIPEICTICHUST KaXKIOTO BEIIECTBA, HAXO/ISIIETOCS B CKIISTHKAX
Nel u No2;

2) cocTaBbTE MOJIEKYJIIPHOE, MOJTHOE M COKPAIIEHHOE HOHHBIC YPaBHEHHS PEaKIIny,
KOTOPYIO TUTAHUPYETE MTPOBECTH ISl OTIPEICITICHHS BEIIECTBA U3 CKISTHKA Nel;

3) cocTaBbTe MOJICKYJIIPHOE, MOJHOE M COKPAIIEHHOS NOHHBIC YPAaBHEHUS PEaKIIHH,
KOTOPYIO TUTAHUPYETE MTPOBECTH IS OTIPEICIICHHUS BEIIECTBA U3 CKIITHKA N2 ;

4) s opopMIICHHUS X0/1a SKCIIEPUMEHTA HCIIONIB3YHTE MPEII0KESHHYIO HIKE TaOJIHITy.
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Tabauya ona 3anucu pe3yiomamos IKCnepumenma

Ne PeakTtus 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 npoBeeHUI0 IKCIEPUMEHTA

U3 CKJISIHKH | oTOepuTe B IBE YUCThIE MPOOUPKH 1o 1-2 M1 pacTBopa;
n00aBbTe€ B OAHY M3 MPOOHMPOK 1-2 MJI MEepBOrO M3 JIBYX PEAKTHBOB, a BO
BTOPYI0O — BTOPOTO M3 JIByX pPEakTUBOB, OTOOpaHHbIX Bamu Ha 3tame
MJIAHUPOBAHUS DKCIIEPUMEHTA;

3alUIIUTE HaOJI0aeMble MPU3HAKK MPOTEKAHUS peakiuil (HaIuunue/OTCyTCTBHUE
3amaxa y rasa, UBET OCaJKa WM pacTBOpa) WIM YKAKUTE HAa UX OTCYTCTBUE
B COOTBETCTBYIOIIMX STYEHKaX TaOJIHUIIbI,

U3 CKJISTHKHU 2 0TOepuTE B JIB€ HOBBIE UUCTHIC MPOOUPKHU 10 1-2 MJI pacTBOpa;
n00aBbTe B OAHY U3 MPOOUPOK 1-2 MJI mepBOro M3 JIBYX PEAKTHBOB, a BO
BTOPYIO — BTOPOrO M3 JIByX pEaKTHUBOB, OTOOpaHHbIX Bamu Ha JTtame
MIJIAHUPOBAHMUSI SKCIIEPUMEHTA;

3alUIIATE HAOMI0IaeMble MPU3HAKKA MPOTEKAHUS PEaKIuil (HATM4nue/0TCyTCTBUE
3amaxa y rasa, BET OCaJika WM PacTBOpa) WM YKAKUTE HA MX OTCYTCTBUE
B COOTBETCTBYIOIIUX sTUCHKaX TaOJHIIbI;

B CTPOKE «BBIBO 3aIlUIIATE (POPMYJIbl WM HA3BAHUS BEILECTB, COJIECPKAIIMXCS
B cKJIsTHKax Nol u No2.

I/IHCprKHHﬂ IO BBINMOJTHCHUIO MPAKTUYICCKOI'0 3aJlaHUA

BuuMaHue: B ciiydae yxXyallleHUsI CAMOYYBCTBHS Nepe/l HA4aJ0M ONbITOB WIH
BO BpeMsl MX BbINOJHEHHs] 00513aTeIbHO €O00IIUTE 00 3TOM OPraHU3aTOpPy
B ayJUTOPHUM.

1.

Bbl nmpucTynaere K BBINOJHEHHIO NPaKTH4YecKOro 3aaanms. Jlis 3Toro
HOJIYYHTE JIOTOK C JJAOOPAaTOPHBIM 000PYIOBAHUEM U PEAKTUBAMHU Y CIIELUATIICTA
10 00eCIeueHuIo JTa00PaTOPHBIX PadOT B ayIUTOPUH.

IIpouTuTe emie pa3 nepeyeHb BELIECTB, NPUBEAEHHBIN B TEKCTE K 3aJaHUIO,
u yoenurech (1o ¢opmysnamM Ha STHUKETKax) B TOM, YTO HA BBIJIAHHOM JIOTKE
HaxoJATCd YyKa3aHHble B II€pEYHE BellecTBa (WM UX pactBopsl). Ilpu
oOHapyXKeHUH HECOOTBETCTBUSI HAOOpa BEIIECTB HA JIOTKE MEPEYHIO BEIECTB
B YCJIOBUH 33JaHUsI COOOIIUTE 00 3TOM OpraHU3aTOPy B ayAUTOPHUH.

Ilepen Ha4yanoM BBINOJHEHUS JKCIHEPHUMEHTAa OCMOTpPUTE EMKOCTH
C peakTUBaMU W TPOJyMaiTe crmocoObl padoTel ¢ HUMU. [Ipu 3TOM OOpaTHTE
BHMMAaHHE Ha IPAaBUJIA, 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 HAXOAUTCSH MUNETKA. DTO O3HAYAET, YTO OTOOP KUIKOCTH
U niepesiiBaHre €€ B MPOOUPKY MJisi MPOBEACHUS PEaAKIMU HEOOXOIUMO
MPOBOAUTH TOJIBKO C ITOMOIIBIO MHUNETKH. J[JI1 MpOBEIEHHS ONBITOB
oTouparoT 7-10 kamenb peakTuBa.

[Iunerka B CKISHKE C KUIAKOCTBIO OTCYTCTByer. B 3TOM cCiywae
NeperBaHUE PacTBOpa OCYUIECTBISIOT 4epe3 Kpall CKISIHKHA, KOTOPYIO
pacronaraloT Tak, 4yTOoObl MpH €€ HAKJIOHE ATUKETKA OKa3alach CBEPXY
(«dTUKETKY — B J1aJ10Hb!»). CKIISIHKY MEIJICHHO HaKJIOHSIOT HaJl MPOOUPKOH,
MoKa HYXKHBIM 00BEM pacTBopa He mepenbercs B He€. OO0BEM MepenuToro
pacTBOpa AOKEH COCTaBIAThH1—2 mut (1-2 ¢M 10 BBICOTE MPOOUPKH).

[y mpoBeneHHMsi OmbITa TpedyeTcsl MOPOIIKOOOpPa3HOe (ChIlLy4ee)
BemecTBo. OTOOp  MOPOIIKOOOPAa3HOTO  BEIIECTBA M3  EMKOCTH
OCYIIECTBIISIFOT TOJIBKO C MOMOIIBIO JIOKEUKH WIIH IIATEIIS.

IIpu oTrGope HMCXOAHOIO peakTHBA B3AT W3JHIIEK. Bo3BpaT n3nuiIKa
pEaKTHBa B UCXOAHYIO EMKOCTh KaTErOPUYECKH 3anpeliéH. Ero momemaror
B OT/ICJIbHYIO, PE3EPBHYIO IPOOUPKY.

Cocyn ¢ HCXOOHBIM PEAKTUBOM  (GKUJKOCTBIO WJIM  TTOPOIIKOM)
00513aTeJILHO 3aKPBIBAIOT KPHIIIKON (MTPOOKOIT) OT 3TOM xKe EMKOCTH.
IIpu pacTBOopeHHH B BOJ€ MOPOIIKOOOPA3HOrO BEIIECTBA WM IpHU
NepeMENINBAaHUN PEAKTUBOB CJIeAYyeT Clerka yAapsTh MaJbLEM IO JHY
POOHPKHU.

Jns  ompeneneHus 3amaxa BELIECTBA CJEAYET B3MaxOM pyKH Haj
TOPJIBIIIKOM COCY/Ia HAMPABJISATH Ha ce0s apbl 3TOTO BEIIECTRA.

Eciu peakTuMB momaj Ha CTOJ, KOXKY WIM OJeXKIy, HEOOXOIUMO
HE3aMEIJIUTEIbHO OOpaTUThCS 3a TIOMOIIBI0 K CHEIUAIHCTY IO
obecrneueHun0 J1abopaTOPHBIX pabOT B Ay TUTOPHH.

4. HauyuHaiiTe BBINOJHATHL ONbIT. [locie mnpoBeaeHUs KaxaoW peakuuu
3alUChIBAITE B UYEPHOBUK CBOM HAONIOJEHUSI 32 HU3MEHEHUAMH (WM UX
OTCYTCTBUEM ) MPOUCXOISIIIIMMU C BEILIECTBAMHU.

5. Bbl 3aBepmmmim 3KcnepuMeHT. [IpoBepbTe, COOTBETCTBYIOT JIM PE3YJbTaThl
OTBITOB TEOPETHUUECKUM TpeficKkazaHusM. [Ipu HEOOXOaMMOCTH CKOPPEKTUPYITE

UX,

HCIIOJIB3Yyd 3allMCH B YCPHOBHUKC, KOTOPBLIC CHACIAHBI IIPpU IIPOBCACHHNU

OKCIICPUMCHTA.

Coaep:xkaHue BepHOT0 0TBETAa U YKA3aHMsI 10 OLEHUBAHNIO
(TomyckaroTcs UHbIE (POPMYJIUPOBKU OTBETA, HE HCKAXKAIOIIUE €r0 CMBICIIA)

Bbanabl

DJeMEHThI OTBETA:

CocTaBJieHbI MOJIEKYJISIPHOE, TIOJTHOE 1 COKPAIIEHHOE YPAaBHEHHUS PEAKIUU:
1) k ompiTy 1:

2Naz;PO, + 3Ba(N03)2 = Bag(PO4)2l + 6NaNO;

6Na* + 2 PO,> + 3Ba?" + 6NO3 = Bag(PO4)2| + 6Na" + 6NO3

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

2) K ombITYy 2:

MgCl, + 2KOH = Mg(OH),| + 2KCI

Mg?* + 2Cl + 2K* + 20H = Mg(OH),| + 2K* + 2CI
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Mg?* + 20H" = Mg(OH)-|

3anonaHeHa TabJnIa, OTPaXarolasl 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 | Beiman Oenplid
(KOH) 0CaioK
BBIBO/I: | ®ocdat Hatpus | Xnopu MarHusl
(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. OdopmieHue pe3yJibTaTOB IKCIIEPUMEHTA

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

2) B TabauIe BEPHO 3aroJIHEHA CTPOKa JJisi OMbITa 2 (3alUMCaH PEAKTUB,
npuBeACHbl HAONIOAaeMble NPU3HAKK pEaKlUU C BEIIeCTBAMHU U3
ckistHOK No 1 1 Ne 2 (Hanmuuue/OTCyTCTBHE 3amaxa y rasza, IBET Oocajka
WJIM PacTBOpa));

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

[TpaBUIBHO 3aMOJHEHBI TOJILKO JIBE JIFOOBIC 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 OTBETa 3alIMCaHbI HCBCPHO WJIN OTCYTCTBYIOT

Maxcumanvrwiu 6aun
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