O6aacTHoM Tan O0J1aCTHON 0JIMMIHAABI HIKOJLHUKOB
M0 XUMHH
2023 -2024 yuyeOHbIii TO
7 KJIacce
MakcuMajabHbIH 0211 — 100 6ay1710B

3aganue 7.1 (makcumym 20 6aisioB)
Bam npemoxensl 3a1aHusi ¢ BBIOOPOM OTBeTa. BriOepuTe BEpHBIN OTBET U BHECUTE B
TabNIuILy.

1. Ilepen Bamu pucyHKu ¢ pa3nuyHbIMU sIBICHUAMU. BriGepure 2 pucyHka, Ha KOTOPBIX
I/1306pa)KeHLI XUMHNYCCKHUC SABJICHUS.

OTtBeT:

2.B O,I[HOﬁ MOJICKYJIC CCpHOﬁ KHUCJIOTBI o6mee KOJIMYCCTBO IIPOTOHOB PABHO:

OTtBeT

3. MOJ'ICKy.TISIpHaSI Macca OKCuJga )IeﬁTepPIﬂ paBHa

OTtBeT

4. bonbiee KOIMYECTBO aTOMOB COJIEPKUT | MOJIb
1) Metana  2) yIJIeKHCIOro raza  3) CEpOBOAOpPO/IA 4) xyI0poBOIOpOaA

OTtBeT

5. Ilpu B3auMOI€ICTBUU KaKUX BEIIECTB BbIAEISAETCS ra3?
1) NaCl u HNOs

2) K2CO3 u H2SO4

3) AgNOs u NaCl

4) Cu(OH)2 u HCI

OTtBeT

6. Kakoii mpu6Gop npuMeHsIOT AJisi IEPETOHKH BOJIbI?



OTtBeT

7. Paccunraiite cymmy K03(p(pHULIMEHTOB B ypaBHEHUH PEaKIMH, CXeMa KOTOPOU

OTtBeT

PCls + NaOH — NaCl + NasPOs + H20, paBHa

8. B Tpéx mpobupkax HaXOAATCSA PaCTBOPBI BOJIBI, COJITHOM KMCIOTHI M THUAPOKCHIA KA.
[To u3MeHEeHUI0 OKpPacKu YHHUBEPCAIBHOTO MHIUKATOpA OMpEAeUTe HOMEp MPOOHPKH C
pacTBOpPOM WIENOYH.

3)

1)

OTtBeT

9. YUtoOb!l mpeBpaTUTh PACTBOP C MACCOBOM s1osielt conu 7% B pacTBOp ¢ MaccoBOM J0Jei
10%, HeoOX0 MO

1)
2)
3)
4)

OTtBeT

00aBUThH TOPIUIO BOJIbI

BBINAPUTh YaCTh BOJIbI

J00aBUTh PACTBOP TAKOM K€ COJIM C MaccoBoM noieit 3%
OXJIaJIUTh PACTBOP

10. BeiOepute BepHBIE YTBEPKACHUS:

1)
2)
3)
4)
5)

OTtBeT:

Kucnopon u 030H — 3T0 H30TOMBI.
Oxcuppl — 370 OMHAPHBIE COSAMHEHMS.
Bce BemecTBa cOCTOAT U3 MOJIEKYI.
H>02 — 310 OKCH.

KI/ICJIOTBI ABIIAKOTCA FI/I)IpOKCI/I}IaMI/I.

[ ]



Kpurtepuu oneHuBaHuUsI: 32 KaX/Iblii PaBUIBHBIN OTBET — 2 Oaa (utoro - 20 6aIoB)

Ne 1 2 3 4 5 6 7 8 9 10

3aaHus

OtBeT 14 50 20 1 2 4 19 3 2 23
3aganue 7.2.

Jliia cemu anemenToB |l nepuona Ileproanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa HIDKE MPHUBEICHBI CXEMbI PEAKIIHiA, B KOTOPBIX 3TH 3JEMEHTHI 3aIn(pOBaHbI

oykBamu A — K.
1) H> + A2 — H2A
2)  BHCl+KOH — BHat + KCI + H,0
3) B +Hz0 — BOH + Hat
4) I'O2 + NaOH — Na2I'Oz + H20
5) 2 + H, O — HJ + O2
6) HJ + SiO2 — SiJs + H20
7)  EO+CaO —“> CaEO;
8) K+02 — K03

1) Ompenenure Bce XUMHYECKUE DIIEMEHTBI, MMOJCTABUB BMECTO OYKB 3HAKH XMMHYECKUX
9JIEMEHTOB, ONPE/ICIICHHBIX BaMu 1 IpuBeIUTE MX HA3BAHMUS.

2) PaccraBbTe KOAQPHUIUCHTHI B YPABHCHUAX XUMHUCCKUX PEAKIIUIA.

3) HazoBuTe Mo MEKAYHApOJHOW HOMEHKIATYPE MPOAYKTHI PEaKIHil, COAEpIKAIINX
2JIEMEHTHI
A-K.

4) Jlaiite TpuBHaabHble Ha3BaHus BeniectBaM BH4Cl u T'O>,

Kputepuu oneHuBanus

Coaep:xaHue 0TBeTa Bbanabl
A — xucnopon, O [To 1 Gamry 3a
b - a3zor, N KaXKJI0€ BEIIESCTBO
B — nutwi, Li (7 6annoB)
I' — yrnepon, C
I—I - (bTOpv F
E — Gepunnmii, Be
K — 6op, B
1) 2H2 + O2 =2H20 1,5 6amia
OKCHJ1 BOJIOpoAa (BoJia) (1 6ann — 3a ypaBHEHHE,
0,5 6amta — 3a Ha3BaHHE
BEIIECTBA)
2) NH4Cl + KOH = NH3?1 + KCI + H.0 1,5 Ganna
aMMHaK
3) 2Li + 2H20 — 2LiOH + Hz} 1,5 6anna
THAPOKCUJ JINTUS
4) COz + 2NaOH — Na,COs3 + H20 1,5 6amra
KapOOHAT HATpHs
5) 2F; + 2H,0 — 4HF + O2 1,5 6amna
(hTOpPOBOIOPO
6) 4HF + SiO; — SiF4 + 2H,0 1,5 6amna
¢ropuza kpemHus
7) BeO +CaO —"— CaBeO; 1,5 banna




OepuiuiaT KalbLus
8) 4B + 302 — 2B203 1,5 6amna
oxkcuz 6opa (I11)
NH4Cl - Hamateipb 0,5 bayutoB
CO» _ yrnexucmbiii a3 0,5 6amioB
Hroro | 20 6am10B

3aganue 7.3.

Ha pucynke n300pakeH MUHEpajd KOBEJUIUH, OCHOBHBIM COCTABIISIOIIUM BEIIECTBOM
KOTOPOTO SIBIISICTCSI OMHAPHOE COSMHEHUE MeTaluta A (MaccoBast A0St
MeTaia - 66,5%). HaBecky MuHepaia moiBepriu 00KUTy Ha BO3yXe
(peakmust 1), B pe3ynbrare oOpazoBaics ra3 b ¢ pe3kum 3amaxom,
SIBIISIOIIUNACSA OKCHUIOM, TUIOTHOCTBIO 2,857 /1 (H.y.) M TBepaoe
BeniecTBo B uepHoro nBera. [Ipu npokanuBanuu BemectBa B ¢ yriaem
(peakuus 2) obpazoBaycst MeTal A po30BO-KPacHOTO I[BETa Maccoit 8

[Tpu npomnyckanuu raza b uepes u3BecTkoByro Boay o0paszyercs ocagok (peakius 3).
1. C nomompio pacueToB ompenenutre GopMyly COEAMHEHHS, U3 KOTOPOTO COCTOUT
KOBEJLTMH, MeTaill A, ra3 b u TBepoe Bemectso B.
2. Hanumute ypaBHeHus peakiuii 1-3, 0 KOTOpBIX UIET peyb B 3a/1a4e.
3. PaccumraiiTe Maccy HaBeCKM KOBEJUIMHA, ITOABEPTLICHCS OOXHTY, IOITycKas, YTO
KpOMe OCHOBHOT'O CO€TUHEHUS B HaBeCKe ObUI0 5% mpumecei.

Kpurepun oueHuBanus

ConeprkaHue MpaBUIBLHOTO OTBETA Bann
Omnpenernen ra3 b. 4 6amna
M(b) =2,857 - 22,4 = 64 r/monb
D10 BennunHa cooTBeTcTBYeT oKeuay cepsl (1V); b — SO2
B cocraB xoBeyunHa BXOAUT cynbhu MeTaia A

Onpenenen Metana A, BXOASIIUN B COCTaB KOBEJJIMHA 6 6amoB

[Iycts ¢opmyna koBewmHa — Me™Sosy, M(A) = A, Toraa Moxem

COCTAaBUTh yPAaBHEHHUE: (npu

16x/(16x + A)=0,335 OnpeieTICHUN
ITpu x = 2, MmomsipHast Mmacca A = 63,5, 4TO COOTBETCTBYET MEAHN BEIISCTB 0€3
A — Cu, xoBemutus - CuS (cyabdun meau (1)) pacueToB — 3
B — CuO (oxcun meau (1)) Oasa)
ITpuBeneHb! ypaBHEHUs peaKiuii 6 6amoB

2CuS + 302 = 2Cu0 + 2SO (peaxrust 1)

CuO + C =Cu + CO (peakuus 2)
SO, + Ca(OH), = CaSOs3 + H>0 (peakius 3)
[TpoBeneHbl pacyeTsl 0 ypaBHEHHIO peakiuu 1, 2 4 Ganna
n(Cu) = n(CuO) = n(CuS) = 8/64 = 0,125 moinb

m(CuS) =0,125- (64 +32)=12r
m(KOBennHHacnpnMec;[Mn) = 12/0,95 = 12,63 T

NTOIro 20 6as10B

3ananue 7.4.

IOubIit xumuk TleTst pemm BbIpaCTUTh KPHUCTAUIBI METHOTO Kymopoca (meHTaruapara
cynbpata meau (1), dpopmyna koroporo CuSOs5H20). [Ins nonydenus kpucrauioB Ilers
npurotosun 200 T pacTBopa, HackimenHoro mpu 50°C (pacTBopmMOCTh cymbhaTa MeaH TpH



temneparype 50°C cocrasnser 25 r CuSOsna 100 r Bosb!). 3aTeM OH OUEHb MEIIEHHO OXJIaMkKIa
pactop 10 Temmneparypsl 20°C (pactBopuMocTh cyibdara Meau npu 20°C cocrasnser 20,7 T Ha
100 r Boxbl). B pe3ynbpTaTe sKCiepuMEHTA BBINAIM KPUCTAJLIBI.

OmnpenenuTh MacCcoOBYIO JIOJIO Cyab(ara MEeAN B MEIHOM KyIIOpOcCe.
1. OmnpenennTs MacCOBYIO JIOJIO Cynb(dara Meau B pacTBOpe, MPUTOTOBICHHOM [leTpom.
2. Kaxkyro maccy mennoro xynopoca [lerp ncnonp30Bai isi IpUTOTOBJICHHS PacTBoOpa?
3. ; KakoBa Oynmer mMacca KpUCTaUIOB, BBIMABIIMX IPU OXJKICHUM JaHHOTO PacTBOpa 0
20°C.

Kpurepun oueHuBanus

CoJiepkaHue MpaBUIIbHOTO OTBETA bann
Omnpenenena MaccoBasi 10 Cylb(dara MeIu B MEJTHOM Kyropoce | 2 Oaiia
w1(CuS0O4) = M(CuSO4)/M(CuSO4-5H-0) = 160/250 = 0,64 (64%)
OmnpeneneHa MaccoBast 10Jis Cyiib(haTa MEIU B HACBHIIIIEHHOM ITPH
50°C pactBope 2 6amta
W2(CuSQO4) = 25/125 = 0,20 (20%)
Paccunrana macca MemgHOrO Kymopoca, HeoOXoauMoro uist | 6 GayioB
npuroTosnenus Hackimensoro npu 50°C pacteopa
[Mycte M1(CuSO45H20) = x, Torma Mm(CuSOs) = 0,64x, u 310 paBHO 40r
0,64x =200-0,2
XxX=625r
Omnpenenera MaccoBas J0Jis Cyiib(aTa Men B HACBIIIIEHHOM IpH | 2 6asuia
20°C pacrBope
w3(CuSOg4) = 20,7/120,7 = 0,171 (17,1%)

PaccunTana mMacca KpUCTAUIOB MEIHOTO KyIOpOca, BBIMABIINX | 8 OaiioB
TIpH OXJIaKIeHNnH pacTBopa 10 20°C
[Tyctes m2(CuS0O4-5H20) =y
40— 0,64y = 0,171(200 — y)
y=12,367r
UTOI'o 20 6asu10B

3aganue 7.5. (MbICJIEHHBbIH IKCIIEPUMEHT)
B 4-x 3aKkpbITBIX XUMHUYECKUX CKJISHKaX, W3TOTOBJIEHHBIX U3 OECLBETHOIO CTEKIa,
HaxoasaTCs ra3bl.

1 2 3 4
Kuciaopon
XJIOPOBO- BOZOpOA yrae-
Kopon KHCIIBIA
ras
1) [pemioxxuTe TaH JeMCcTBUM, TO3BOJISIONIMI OOHAPYXKHUThH ra3, KOTOPbln taauvunion B

CKJISTHKE:
— XxuMu4eckas Gopmyia rasa;



— (usuyeckre cBOMCTBa (LBET, 3amax, PacTBOPHUMOCTb B BOJE, JIETYe WIIHM TsKElee

BO3IyXa).

2) Kakne wu3 »3THX Ta30B SBISIOTCS IMPOCTBIMHU BCIICCTBAMH, KAKHC — CJIOXHBIMHU.

Ol'[pe,I[eJ'II/ITI), K KaKOMY KJIaCCy OTHOCATCS CJIOKHBIC BEHICCTBA.

3) [IpemioxuTe maH JeHCTBUM 110 PACTIO3HABAHUIO COACPKUMOT0 KaX10M CKISHKU. MOKHO
UCIOJIb30BaTh 3pEHHE, OOOHSHHE U JI0Oble XMMHYeckue peakTuBbl. Eciau Bsl cobupaerech
UCIIOJIB30BaTh IPU3HAK KAKOM-TO XMMHYECKOW peaklVM, HAIUIIWTE €€ ypaBHEHHE. byner i

JAHHOE BEIECTBO MEHATh OKPACKYy MHAUKATOPOB, KAKUM 00pa3omM?
Kpurepum oueHuBanus

Oymary, To OHa MEHSET IIBeT: JJAKMyC (DMOJIETOBBIM Ha KpPACHBIH,
yHUBepcajbHasg Oymara Ha KpacHbli, (eHonpTarenH OKpacKy He
MEHSIET

Conep:xaHue 0TBeTa Bamnsl
Ckaanka 1 1 6amn
Kucnopon — O
I'a3 Oe3 mBera W 3amaxa, B BOJIC MaJOpacTBOPUM, HEMHOT'O TsDKeJIee 1 Gamnn
BO3JTyXa.
O2 —mpocTOE BEIIECTBO 1 Gasn
Tieromas JIydnHKa B KUCIOPOJE SIPKO 3aropacTcs 1 Gasn
C+02=CO0O2 1 Gamr

Bceeo 5 bannos
Cknsanka 2 1 Gamn
Xnoposogopoa — HCI, cioxHoe BenecTBo
BecnBeTHBI ra3 ¢ pe3KUM 3amaxoM, HEMHOTO TsDKelee BO3/yXa, 1 Gamnn
OBIMAIIANA  BO  BJIOKHOM  BO3ayxe, oOmamaer  OOMbIIOM
PacTBOPUMOCTBIO B BOJIC
PacTBop XJI0pOBOIOPO/IA B BOJIE — COJISTHAS KHCIIOTA 1 Gasn
KavecTBeHHasi peakiids Ha COJIIHYIO KHCJIOTY — B3aUMOJICHCTBUE C 1 6ann
HUTpPATOM cepedpa
HCI + AgNO3z = AgCl1| + HNO3

Ecam momHecTHM K OTBEPCTHIO CKIISHKH BIOKHYIO HHIMKATOPHYIO 1 6ann

Bcezo 5 6annos

2H2 + O2 =2H20

Cknanka 3 1 Gasn
Bonopon — H»

Bogopon nmpu oObIYHBIX yCTIOBHUSX — O€CLBETHBIN ra3 0e3 3amaxa u 1 Gamn
BKYyCa, IPAKTUYECKH HEPACTBOPHM B BOJIE, JIETYe BO3yXa

H2— ipocToe BemecTso 1 6amn
KauecTBeHHass peakuyss Ha BOJOPOJ — XJIONOK IPH IOJHECEHHH 1 6ann
ropsiiel Jy4MHKM K COCYIy, COJAEp)KallleMy CMeCh BOAOPOAa M

BO3/yXa, CTOPAET C XapaKTEPHBIM 3BYKOM «I1ax).

ITpu ropenun obpazyercs H20. 1 Gasn

Bcezo 5 6annos

n3BectkoBol Boael. Ca(OH)2 + CO2 = CaCO3z| + H20
["opsmast myanska B atmocdepe CO; racHer.

Cknanka 4 1 Gann
Vraexucnsiii ra3 — CO2, CIIOKHOE BEIIECTBO

CO2— a0 GecrBeTHBIN Ta3, HE UMEET 3araxa, TshKesaee Bo3ayxa B 1,5 1 6amn
pa3za, paCTBOPUM B BOJIE.

CO2 oTHOCHTCS K KJIACCY OKCHIIOB 1 6amn
KauecTBeHHast peaknuss Ha YIVIEKUCHIBIA Ta3 — IIOMYTHEHHUE 1 6ann

1 Gayn




[Ipu pacTBOpeHHH MPOUCXOANUT YacTHUHOe B3aumoaeictBue COz ¢ | Beeeo 5 6annoe
BOJIOH ¢ 00pa3oBaHMEM YTOJIbHOM KHCIOTHL. PHONETOBBIN JTaKMYC B
TaKOM pacTBOPE CTAHOBUTCSI KPACHBIM.

UTOI'O 20 oans10B




