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lpeaucnosue

Ilesp DJAHHOTO MOCOOMSI — IMOMOYB YYWUTENIO NMPOBEPUTH CTe-
MeHb YCBOECHMS NMPOrpaMMHOTrO MaTepHuaja y4YallUMHUCs B IpoLieC-
ce u3ydeHMs XMMHHM B 8—9 xjlaccax.

[To BceM TemaM Kypca aBTOp IIpe/jlaraeT HECKONbKO pabom,
Kaxaasi U3 KOTOPBIX JAeT YYUTETIO BO3MOXHOCTb IPOBEPUTH 3Ha-
HHs yYyallluXcs MO OTIAEAbHOMY (DparMeHTY JaHHOI TeMbl. Bce pa-
0OTHI conepxar wemosipe eapuanma 3alanvit. OTIUYaIOTCsl 3aja-
HUS MO CBOUM NIMAAKTHYECKUM LEJASIM: OAHU M3 HHUX TpeOyloT
MIPOCTOrO BOCHPOU3BEIACHUS MaTepuaja, IPyTUe 3acTaBJsIOT CpaB-
HUBaTb U aHAJIM3UPOBaTh, TPETbU TPEOYIOT TBOPYECKOTO OCMBIC-
JICHUs1 U MMPUMEHEHUs] 3HAHUI B HOBBIX cuTyauusx. Mcrnonb3oBa-
HUE TaKUX 3aJaHUil BO (PpOHTaIbHOW paboTe MO3BOJSET OpraHM-
30BaTh OJHOBPEMEHHYIO paboTy BCeX ydaunuxcs KJjacca |
obecrieuuTs yCnoBUS M paboTel KaXAoro B oTAeabHocTd. Kax-
Iyl0 TeMy 3aBepLIACT umoeosas pabdoma, NO3BOJAIOIIAS TPOBE-
PUTbL 3HAHMUS YyYalllUXCs MO Bceil TeMe.

Pa3zHooOpa3Hble donoanumenvHbie 3a0aHUs TIPEOCTABIISIIOT
VYUTEJAI0 BO3MOXHOCTb HUHAMBUIYAIU3UpOBaTh oOyueHue. Hx
MOXHO MCNOJb30BaTh MPU IMOBTOPEHUM U 3aKPEIUVIEHUM HU3YyYEH-
HOrO Marepuvasa, MJisi OpraHU3aldM CaMOCTOATEJIbLHON paboThI
yUYalUxcsl Ha ypoKe WIM JOMa, a TaKXKe [Jisd COCTaBJICHMUS JOMHOM-
HUTEJILHBIX BapUaHTOB paboT.



Tema |. NepBoHayanbhbie XHMMYECKHE NOHATHS

Pa6ora 1
Du3nyeckne N XMMUYECKNE SIBNEHUN.
XuMunyeckue 3nemeHTbl. MpocTbie U CROXHbIE BELLeCTBa

Bapuant 1

1. Kakuye M3 nepeurcieHHBIX SBIEHUH OTHOCAT K XUMHUYECKUM
1 noyemy?

a) 3aMep3aHHe BOIbI;

©) maBjieHHMe CBUHLA,

B) TOpCHUWE rasa;

I) MOOHSATHE JPOXXKEBOrO TECTA;

1) MOMYTHEHWE MMKCTYpPbl IPU IJIUTEABHOM XPAHEHUHU.

2. YKaxuTe, B KaKMX IMPEIJIOXKEHHUSIX peub MIET O IPOCTOM Be-
IIeCTBE, a B KAKMX — O XMMMUYECKOM 3JIEMEHTE.

a) Bce xuBble cyuiecTBa Ha 3emJie AbIlLIAT KMUCIOPOIOM.

0) B cocTtaB pXaBYHMHBI BXOAST XE€J€30 U KHCJIOPOL.

B) Ha nosmo xuciaopona B Bode npuxoautcst 89%.

r) XKene3o NMpUTITMBAETCs MAarHUTOM.

3. VYkaxuTe, Kakue M3 TNEepPEeUYUCIEHHBbIX BELICCTB SBJSIOTCSA
MPOCTbIMU, a Kakue — CHOXHbIMH. IloscHuTe cBO# BBHIOOD.

a) Bona H,0; B) uon Il;
0) amoMuHuit Al; r) men CaCoO,.
Bapuanut 2

1. Kakuve u3 nepedyucieHHBIX SIBJACHUI OTHOCIT K (PU3UYECKUM
U mnouemy?

a) Taguue nbaa;

0) pXaBJjIeHHWE XeJe3HOro TI'BO3M;

B) IJIaBJ€HUE ATIOMUHUS;

) KUIIEHUE BOIbI;

11) nporopkKkaHmue macja npv AJJauTCIbHOM XpaHCHMM

€) MnaBjeHHUE BOCKA.

2. YkaxuTe, B KaKux MPEeATOXECHUIX pedb UIET O MPOCTOM Be-
IUECTBE, @ B KAKUX — O XUMUYECKOM 3JIEMEHTE.
a) Bomopon BXoOUT B COCTaB SIIOBMTOIO rasa CepoBOIOpOIA.
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6) Bomopox — camblii jerkui ras.
B) Ha momo Bomopona B Bome MPUXOXUTCS ll%
r) PpiObl ablIaT KUCJIOPOAOM, PACTBOPEHHBIM B BOIE.

3. YkaxuTe, KaKMe M3 NepeuHCIeHHbIX BELHECTB SIBJSIIOTCA
MpPOCTHIMHU, a KakKue — CIOXHBIMHU. [losicHuTe CBO# BHIOOD.

a) Cepebpo Ag; B) nosapeHHas conb NaCl;
6) yrnekucnbiii raz CO,; r) kucinopon O,.
Bapuant 3

1. Kakue n3 nepe4yucaeHHbIX SABJIEHUI OTHOCAT K XMMHUYECKUM
U rouemy?

a) TasHue cHera;

0) npoKMcaHUe MOJIOKa;

B) pXaBJICHHUE Xeje3a;

r) TUIaBJICHUE MENU;

M) 1no3ejiecHeHWe OpOH30BOro MaMsITHUKA;

e) BOCIUIaMEHEHHUE CITMYKH.

2. YKaxuTe, B KaKux TpeUIOXEHUAX pedb UIET O MPOCTOM BE-
ILECTBE, 4 B KAKMX — O XHMHYECKOM 3JIEMEHTE.

a) B Bosnyxe comepxurtcs 78% a3ora (1o o6beEMY).

0) A30T BXOIMT B COCTaB aMMHaKa.

B) Ilpu dotocuHTe3e 3e/ieHbIe PAaCTCHUS BBLACASIIOT KUCIIOPOA.

r) Kuciopon manopacTBopuM B BOZE.

3. Vkaxute, Kakue M3 MNepEYUCIIEHHBIX BEUIECTB SIBJSIIOTCS
NPOCTHIMM, a KaKue — cJOXHBIMHU. [TosicHuTe cBOiT BBIOOD.
a) Coma Na,CO,; 6) meran CH,; B) Menp» Cu; r) Bogopon H,.

Bapuant 4

1. Kakue U3 nepeyucaeHHbIX SIBJEHUR OTHOCAT K (PU3UYECKUM
U noyemy?

a) IlosiBieHHE NPUSTHOrO CBEXEro 3amaxa I0Cjie rpo3bl;

0) ropeHue IpoBs;

B) MCMapeHUe CIHUPTAa;

r) 3aMep3aHue BOIbI;

) CKMXEHUE KHUCIOpOoIa;

€) IUIaBJICHHUE CTEKJIa.

2. YKaxuTe, B KaKMX IPEIIOXECHUSIX pedb WIET O NMPOCTOM Be-
ILIECTBE, 2 B KaKUX — O XMMHYECKOM 3JIEMEHTE.

a) B cocrtaB cynbduaa xene3a BXOIIT Xejie30 U cepa.

0) MenuuuHCKUE TEPMOMETPbI HAIMOMHSIOT PTYTHIO.

B) A30T — MaJIOAKTUBHBIN ras.

r) A30T BHOCST B MOYBY B COCTAaB€ MHUHEPAIbHBIX ynOOpeHUiA.

s,
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3. VYKkaxure, Kakue U3 IepeyucieHHbIX BELECTB SIBJISIOTCS
NpOCTbIMM, a Kakue — CcJOXHbIMU. TlosicHuTe cBOi BbIOOD.
a) Ammuak NHj; 6) asor N,; B) 301010 Au; r) cimpt C,HO.

Pa6ota 2
Xumunyeckue opmynsl.
OTHOCWTENbHAA MONEKynspHas Macca

Bapuaut 1

1. BbIYMCINTE OTHOCUTENIbHBIE MOJIEKYJISAPHBIE MACChl BELIECTB:
C;Hg, Cu,S, NH;, MgO.

2. PaccyntaiiTe MaccoBylo IOJIIO Kaxnoro 3jeMeHTa B Cu,S u
MgO.

3. Kakyio mHdopMalLMI0O O BellleCTBE HeCceT ero XuMuyeckas
dopmyna — HNO, (a3otHass kucnora)?

Bapuaut 2

1. BeluucinTe OTHOCUTEIbHBIE MOJIEKYJISIDHbIE MAaCcChl BEILECTB:
CO,, SO,, Fe,0,, H,0.
2. PaccumTaiiTe MaccoBylo HOJIO Kaxnoro asemeHTta B Fe,O; n
SO,.
3. Kakyio uHdopMaLMio O BELIECTBE HECET €ro XMMHUYecKasi
dopmyna — CaCO, (kapboHaT Kajibuus)?

Bapuaut 3

1. Beiuuciiute OTHOCUTENBHbIE MOJIEKYJIAPHbIC MaCChbl BCUICCTB:
HCI, CH,, CuO, ALO,.

2. Paccuuraiite MaccoByio noaio kaxaoro aneMmeHta B CH, u
CuO.

3. Kakyio uHdoOpMalUIo O BeLIECTBE HECET €ro XUMUYECKasi
dopmyna — CuCl, (xiopun Menn)?

Bapuant 4

1. BBIYUC/INTE OTHOCUTENBHBIE MOJIEKYJIIPHBIE MACChl BellleCTB:
SO,, PH,, C,H,, K,0.
2. PaccuuTaiiTe MaccoByio AOJIO Kaxaoro ajieMmeHta B SO, U
C,H,.
3. Kakyio uHboOpMaliMio O BElIeCTBE HECEeT €ro XUMMUYeckas
¢opmyna — H,S0, (cepHas kuciyiora)?
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Pa6ota 3
BaneHTHOCTb

Bapuant 1

1. CoctaBbTe (POPMYJIBI CIEAYIOILMX COEIMHEHUA:
1 1] 11 i1 I
CaCl,, MgN,, ALS, FeCl, Si,Cl,.
2. IMepenumute dopMysibl U 0603HaUYbTe PUMCKUMHU LMD paMu
BaJICHTHOCTb 3JIEMEHTOB B COCIMHEHUSX C KUCJIOPOAOM, 3Hasl, YTO

B JIaHHBIX COCIMHEHUSAX OH [BYXBaJICHTEH:
N,O, P,0,, N,0,, CaO, CO,, SO;, NO.

3. Cepa obpasyer c BomoponoM coenuHeHue H,S. CocraBbre
¢dopMyJIbl COETUHEHHII cepbl ¢ HATPUEM, KaJIbllUEM M AJTIOMUHU-
€M, B KOTOPBIX C€pa IpOSBIAET TAKOE Xe 3HAaYeHUE BaJICHTHOC-
TH, KaK B YKa3aHHOM COEIMHEHHU C BOJOPOIOM.

Bapuaut 2

1. CocTtaBbTe GOPMYJIBI CIOKHBIX BELIECTB, OOpAa30BaHHBIX 3Jie-
MEHTOM KUCJIOPOIOM U CJEAYIOIUMMM 3JIEMEHTAMM:

Mn(VI1D), Cr(VI), Sb(V), Sn(1V), Cr(1ll), N(I), Hg(I).
2. Ilepenuiiure (GopMysibl U 0603HaYbTE PUMCKUMHU LUdpaMu

BAJICHTHOCTb 2JICMCHTOB B COCOIMHEHHUAX C XJIOPOM, 3Hasd, 4YTO B
JaHHBIX COCOMHCHMUAX OH OJHOBAJICHTCH:

KCl, CaCl,, FeCl;, PCl,, ZnCl,, CrCl,, SiCl,.

3. Menb obpasyet ¢ kuciaopoaoM asa okcuna — Cu,O u CuO.
CocraBbre (GOpMYJIbI COCIMHEHMI MEIM C CEpOi, B KOTOPLIX ce-
pa MposIBNSIET TaKME X€ 3HayeHUs1 BAJEHTHOCTH, KaK B YyKa3aH-
HBIX COCAMHEHUSX C KHCJIOPOIOM,.

Bapwant 3

1. CoctaBbTe (GOpMYJIbI CIASAYIOUIUX COEIMHEHMI:
1 1 1
MgSi,, Ca,P, 5i O, ALCl, CCl,.
2. IlepenumuTte GopMyJsibl U 0603HAYLTE PUMCKUMH LudpamMu
BaJICHTHOCTb 3JIEMEHTOB B COECIMHEHHUAX C CEPOH, 3Has, YTO B

JNAHHBIX COCAMHEHMSX OHa JBYXBAJICHTHA:
AlL,S;, Na,S, MgS, CS,, PbS, Ag,S, ZnS.

3. bpoMm obpa3yer ¢ Bogoponom coemuHenue HBr. Cocrasbere
¢dopMynibl coeaqUHEHHUIT OpoMa ¢ MarHueM, allOMMHUEM M Kalu-
€M, B KOTOPBIX OpPOM HpOSIBJISET TAKOE Xe€ 3HaueHHUE BaJICHTHOC-
TH, KaK B YKa3aHHOM COE€IWHEHHH C BOJIOPOIOM.

‘.
e T
-
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Bapuaut 4

1. CoctaBbTe HOPMYIIbI CIOXHBIX BELIECTB, 00pa30BaAHHBIX 3Jie-
MEHTOM KHCJIOPOAOM M CJIEAYIOUIMMHU 3JIeMEHTaAMU:

CI(VID), S(VD), As(V), Pb(1V), B(Ill), Sr(1I), Cu(l).

2. lepenuiuute ¢dhopMyabl U 0603HAYLTE PUMCKUMM LHUGpaMH
BAJICHTHOCTb 3JIEMEHTOB B COEAWHEHUSAX C BOJOPOIOM, 3Hasi, UTO
B JaHHBIX COEAWHEHUSX OH OJHOBAJIEHTEH:

CH,, H,0, H,N, H,S, HCI, H,P, SiH,.

3. @ochop obpasyer ¢ xjaopom coeamHenuss PCl; u PCl, B
KOTODBIX XJIOp IIPOSIB/ISIET BaJEHTHOCTb, paBHYyI0 ennHuue. Co-
ctaBbTe (QOpMyJibl coenuHeHuit ¢ochopa ¢ KuMcroponoM, B KOTO-
‘pbix ¢ochop NposiBISET TAKOE XKe 3HAYeHHE BAJCHTHOCTH, KaK W
B YKa3aHHBIX COEIMHEHHUSX C XJIOPOM.

Pa6ota 4
XUMMNYeCKue ypaBHeHus

Bapuant 1

1. PaccraBbTe KO3(PDHMUMEHTH B CXeMaX peakiIvid.
a) H, + N, — NH; B) Al + Cl, — AIC],
6) CH, + O, — CO, + H,0 r) Zn + O, — ZnO

2. CocraBbTe (hOopMyJibl BEIIECTB, 00pa3ylOUXCs B pe3ynbTare
peakuuif, U pacCTaBbTe B CXeMaX peakluii Ko3bPULHEHTHI.
I 11

v
a) P+ O, — PO 6) Cu + S — CuS

3. llepenuuiuTte NpuUBedcHHBbIE CXEMbl peakliMid, BMECTO 3Ha-
KOB BOIIpOCa Hanuiuute (opMysibl COOTBETCTBYIOLIMX BELECTB U
pacctaBbTe KO3(DDHIIMEHTHI.

a) ? + O, — CaO 6) HI — I, + ?
Bapuaut 2

1. PaccraBbre KO3(ULUUEHTBI B CXEMax peaKlIUi.

a) Fe + Cl, — FeCl, B) Al + S — ALS;
6) MnO, + H, — H,0 + Mn r) C + 0, — CO,

2. CocrtaBbTe (HOpMYJibl BELIECTB, 00OPA3YIOLIUXCA B pe3yJibTaTe
peaklUMif, U paccTaBbTe B CXeMaxX peakluil Ko3(hdULIMEHTHI.
Vv

ay P+ S — PS o6) Li + O, — LiO



MepBoHayYanbHble XUWMUYECKWE MOHATUSR

3. TlepernuiiuTe MpUBEACHHbIE CXEMbI peakllUii, BMECTO 3Ha-
KOB BOIIpOCa HamuiinuTe (opMysibl COOTBETCTBYIOLUMX BEUIECTB U
paccTaBbTe KO3(DHULIMEHTHI.

a) H,O — O, + ? 6) N,+ ? - NO
Bapuant 3

1. PaccraBbTe KO3(hGhHIIMEHTH B CXEMax peaKLUil.

a) Ag + S — Ag,S B) Mg + O, — MgO
6) C,H, + O, — CO, + H,0 r) P+ Cl, — PCl,

2. CocraBbTe ¢OpMyJIbl BeUleCTB, 00pa3ylolUIMXCA B pe3yjbTaTe
peakluii, ¥ pacCTaBbTE€ B CXeMax peakuuii Ko3(hGULMHEHTHI.

I
a) Al + S — AlIS 6) Si + O, — SiO

3. Ilepenumuure MnpuUBEACHHBIE CXEMbl peakliMii, BMECTO 3Ha-
KOB BONpoca Hanuuiute (opMysibl COOTBETCTBYIOLUMX BEIIECTB U
paccTaBbTe KO3(@PUILIUEHTDI.

a) HgO — O, + ? 6) ? + N, — NH;,
Bapuaur 4

1." PacctaBbTe KO3(h@GUIIMEHTH B CXEMaxX peaKlWid.

a) Na + Cl, — NaCl B) Al + O, — AL O,
6) H,S + O, — S + H,0 r C + H, — CH,

2. CocraBbTe (OpMYNIbl BEHIECTB, 0Opa3yloIMXcs B pe3yjbTare
peakuMid, ¥ paccTaBbT€ B CXeMax peakiiii Ko3hdHUUUEHTHI.

I\
a) B+ O, - BO 6)C+S —CS

3. IlepenuiiuTe HpUBEIEHHBIE CXEMbl peakliMif, BMECTO 3Ha-
KOB BOIIpOCa HamMIUUTE (POPMYJibI COOTBETCTBYIOLIMX BEHIECTB M
paccTaBbTe KOI(P@PULIMEHTHL.

a) AgBr — Br, + ? 6) ? + H, — NaH

Pa6ora 5
Tvnbl XUMUYECKUX PeakLmii

Bapuant 1

1. IlepenumuTre TNpHBeAeHHble HUXE CXEMBI peakKLMif, pac-
cTaBbTe KOIMDDULMEHTHI M yKaXMTE, K KaKOMY THIy OTHOCUTCS
Kaxnass U3 peakLui.

a) P + O, — P,0O; B) CaCO; — CaO + CO,

6) Zn + HCl — ZnCl, + H, r) Al + S — ALS,

o
*
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2. CocraBbTe ypaBHEHUS peakUWil Pa3OXEHUS: a) OKCHAA
atuHbl PtO,; 6) okcuna cepebpa Ag,O.

3. Y3 npuBenEHHBIX CXEM peaKUMii BBLITHILIUTE TOJBKO TE, KO-
TOpbi€ OTHOCATCS K peaklMsIM COedIuHEeHMsl. BMmecTto 3HakoB BO-
npoca Hanuuwute (GopMyJibl COOTBETCTBYIOLUIMX BELIECTB U pac-
CTaBbTe KO3MDMUIIMEHTHI.

a) ? + Br, — FeBr, B) CcH¢ + ? — CO, + H,0

6) Fe,O;+ H, - H,O+? 1) N,+? — NO

Bapuant 2

1. Tlepenuuiute nmpuBedeHHbIE HMXE CXeMbl peaKLUii, pac-
CTaBbTE B HUX KOIDODOULMEHTHI U YKAXUTE, K KAKOMY TUITy OTHO-
CUTCSI Kaxdasi U3 peakLui.

a) HgO — Hg + O, B) CuSO, + Fe — FeSO, + Cu

6) N, + H, — NH; r) H,0, - H,0 + O,

2. CocraBbTe ypaBHEHHsI peaKlIMii COEAMHEHMS: a) MarHusi ¢
cepoit; 0) Hatpusi ¢ cepoif, 3Hasi, YTO B OOpa30BaBILMXCH Bellle-
CTBax cepa MpPOSIBASIET BAJEHTHOCTb, PaBHYIO IBYM.

3. 3 npuBeaeHHBbIX CXEM peakLMil BBIMUILIUTE TOJBKO T€, KO-
TOpble OTHOCSTCS K peaklusIM pasjioxeHus. BmecTo 3HakoB BO-
npoca Hanuiiute ¢GopMyibl COOTBETCTBYIOLIMX BEIUECTB M pac-
cTaBbTe KO3(P(PULIUEHTHI.

a) Cu + 2 — CuO B) KBr + Cl, — ? + KCI
6) AgCl — ? + Cl, r) HBr — Br, + ?
Bapunant 3

1. Mepenuiuute MpUBeAeHHBbIE HUXE CXEMbl peaklWii, pac-
CTaBbTE B HUX KOI(MDODUIIMEHTHI U YKaXUTE, K KAKOMY THUIy OTHO-
CUTCS KaxIas U3 peakKLui.

a) Mg + O, - MgO B) BaCO; — BaO + CO,

6) Fe + HCl — FeCl, + H, r) CO + O, — CO,

2. CocTaBbTe ypaBHEHMS peakLMil pa3joXeHHUd: a) OKCUIa PTy-
™ HgO; 6) oxcuna sonora Au,0O;.

3. M3 npuBeneHHBIX CXeM peakllMil BBIMULIUTE TOJBKO TE, KO-
TOPbIE OTHOCATCHA K p€akKuUusAM COEIUHEHUA. BMecro 3HakoB BO-
npoca HamuiiuTe ¢GopMyJbl COOTBETCTBYIOLIMX BelLUECTB KM pac-
CcTaBbTe KO3(PPULMUEHTHI.

a) P+ ? — P,S, B) SiO, + Mg — ? + MgO

6) NH; — ? + H, r) ? + N, — Cg;N,
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BapuanTt 4

1. TlepenuiuuTte npuBEeIeHHBIC HUXE CXECMBbl peakLMil, pac-
CTaBbTe B HUX KO3G(PUIMEHTEI U YKAXHUTE, K KAKOMY THUILY OTHO-
CUTCS KaXIasi U3 peakuui.

a) CH, - C + H, B) CuCl, + Mg — MgCl, + Cu

6) NO + O, — NO, r) KClO; — KCI + O,

2. CocraBbTe YpaBHEHHUsI peakLiMil COeAMHEHMA: a) cepedbpa ¢
cepoii; 6) LUHKaA C Cepoif, 3Has, YTO B OOpa30BaBLIUXCS BELIECT-
Bax cepa NpOSIB/SIET BAJICHTHOCTb, PABHYIO BYM.

3. A3 npuBeAEHHBIX CXeM peaklLMi BBINMHUUIMTE TOJBKO TE, KO-
TOpBIE OTHOCATCS K peaklUMsiM 3aMelleHus. BMecTo 3HakoB BO-
npoca HanuiuuTe ¢opMyIbl COOTBETCTBYIOIMX BELIECTB W pac-
CTaBbTe KO3(PUIIMEHTHI.

a) P+ ?— PO B) HO — ? + O,

6) Nal + 2 — I,+ NaCl  r) HBr + Zn — ZnBr, + ?

Pa6ota 6
KonuyectBo BewiectBa. Monb. MonsipHaa macca
Bapuant 1

1. Kakoe KojauyecTBO BeuiecTBa cooTBeTcTByeT 306 r okcuia
amomunus Al,0,?

2. Paccyuraiite Maccy 4 Monb a3oTHoi kucnotsl HNO,.

3. CKONBKO MOJIEKYJl COAEPXMUTCS B 8 I' MOJIEKYISAPHOTO KHUC-
Jopona O,?

4. B kakoil Macce BOObI COAEPXHTCS CTOJBKO X€ MOJIEKYII,
CKOJIbKO aTOMOB B 36 r mMarHus?
Bapunaur 2

1. Kakoe KoOJMYECTBO BeLIeCTBa COOTBETCTBYET | Kr KapGoHa-
Ta Kaneuusa CaCoO,?

2. PaccuuTaiite Maccy 3 Mosb okcuna kpemHus SiO,.
3. CkonbKo aTOMOB comepXutcs B 80 r Kambuusi?

4. PaccuuTaitte Maccy: a) 12 - 10® atomoB cepsl; 6) 3 - 107
Mosiekyn ¢rtopa F,.
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Bapuant 3

1. Kakoe Ko/lIH4ecTBO BeuiecTBa COOTBETCTBYET 352 T cyibdu-
na xeneza FeS?

2. PaccuuTaiite Maccy 0,5 Moab okcuna Hatpusi Na,O.

3. CKObKO MOJIEKyJ colaepkuTcsi B 280 T MOJIEKY/ISIPHOTO a30-
Ta N,?

4. Paccuuraiite Macchl: a) xjnoposonopona HCI; 6) yriekucio-
ro rasa CO,, conepxaumx no 0,6 - 10* monexysn.

Bapuaur 4

1. Kakoe konuuectBo BeuiecTBa cooTBeTCTBYeT 490 r cepHO¥
kuciaorel H,SO,?

2. Paccuyuraiite Maccy 3,5 Moab okcuaa uuHka ZnO.
3. CkonbKO aTOMOB coiepxurcst B 112 1 xene3a?

4. Ckonbko rpamMmoB kuciopoga O, HeoOGXOOUMO B3sITb, YTO-
Obl TaM COAEPXANOCh CTOJIbKO MOJIEKYJ, CKOJbKO UX COIEPXMTCS
B 10 r Bonopona H,?

Wtorosas pabora no teme |
Bapuaut 1

1. Kakoe konuyecTBo BeulectBa (MOJib) cooTBeTcTBYyeT 320 1
okcuna meau CuQ?

2. PaccuuTaiiTe MacCOBYIO HOJIO KAaXIOTO 3JI€MEHTa B OKCHIE
cepoi(IV) u B okcuae cepoi(VI). B KakoM M3 3TUX OKCHIOB Mac-
coBasg 10js cepbl 6onblie?

3. INlepenuiiute npuBedeHHbIE HUXE CXEeMbl peakiuii, pac-
CTaBbTE€ B HUX KO3GEMUUUEHTH U YKAXKUTE, K KAKOMY TUMY OTHO-
CUTCA Kaxlasi U3 peakL M.

a) HgO — Hg + O, B) Al + CuCl, — AIC]; + Cu

6) Mg + O, — MgO

4. TlepenuiuinTe TNpuBeNcHHbIC HUXE (OPMYJIbI BelleCTB M
0003HaUbTe PUMCKUMH LHU(}ppaMH BaJeHTHOCTb 3JEMEHTOB:
CaO, H,S, Fe,0;, Na,O, NH,.
5. BbluHUCIMTE KOJIMUYECTBO BELLECTBA W Maccy KMUcJIopona, 00-
pasymoouierocst npu pasinoxeHuu 4 monb okcuaa prytu HgO.
Cxema peakuun: HgO — Hg + O,

12



MNepeoHaYanbHble XUMUYECKWE NOHATUA

Bapuant 2
1. Yemy paBHa Macca 3 Moiab cyibduna xenesa FeS?

2. PaccuuraiiTe MaccoByI0 JOJIIO KaXIOro 3JIEMEHTa B OKCUIE
MarHusi U B okcune mMenu(Il). B kakoM M3 3TUX OKCHUIOB Macco-
Basi JOJIST KHCMOpoJa MeHblie?

3. INepenuuinTe npuBeldeHHbIE HUXE CXEMBbl peaklUil, pac-
CTaBbTe B HUX KO3(MODULIMEHTBI U YKaXUTE, K KaKOMY THUITy OTHO-
CUTCH Kaxasi U3 peakiIvii.

a) CaCO,; — CaO + CO,

6) Li + O, — Li,O

B) Fe,0, + Al — Al,O, + Fe

4. CocraBbTe XHUMHUUYECKHE (POPMYJIBI CICOYIOLUUX COEAUHEHUIA:
VIl 51
ALO,, Si,H, MgSi, CLO,, PH,.
5. BuIYMCIUTE KOJIMYECTBO BELLECTBA M MAacCy oOpa3oBaBILIETO-
ca okcuaa nutusa Li,O, ecnv B peakuuio ¢ KUCJIOPOIOM BCTYIM-
10 2 MOJib JIUTHUS.

Cxema peaxuuu: Li + O, — Li,O

Bapuant 3

1. Kakoe KoJiM4ecTBO BelecTBa (MOJIb) COOTBETCTBYET 54 I BO-
a1 H,O?

2. PaccuMraiite MaccoBYIO IOJIIO KaXIOTO 3JIEMEHTA B METaHE
CH, u srane C,H,. B xakoM M3 3THX BEIIECTB MaccoBast HOJS YrI-
nepona 6obiie?

3. Ilepenuimure mpUBeIeHHbIE HUXE CXEMbl peakUUi, pac-
CTaBbTE€ B HUX KOI(PPHUUUEHTHI U YKAXUTE, K KAKOMY THUILy OTHO-
CUTCsT KaxZJasi U3 peaklIvi.

a) Zn + O, — ZnO

6) H,O — H, + O,

B) Mg + HCl — MgC(Cl, + H,

4. [MepenuiiuTte npuBeaAcHHbIE HUXE (OPMYJbl BELISCTB M
0003HaYbTe PUMCKUMM LHUPpPaMM BaJICHTHOCTb 3JIEMEHTOB:

Ag,0, NH,, FeCl,;, P,O,, CH,.
S. BBIUMCINTE KOMWYECTBO BEILECTBA M MAacCy BOIbI, €CM NP

ee pa3foXkeHUM noaydwi 3 mosib kucinopoja O,.
Cxema peakuuu: H,O — H, + O,

1 3 k]

E
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Bapuaut 4
1. Yemy paBHa Macca 2 Monb yriekucioro rasza CO,?

2. PaccuuTaiite MaccoByIO IOJIIO KaXIOro 3JIEMEHTa B OKCHMIE
xene3a(lll) u B okcune xpoma(VI). B KakoM U3 3THX OKCHIOB
MaccoBasi [0Jisl KUCJIopoaa MeHblie?

3. llepenuiinTte NMpUBEdeHHBIE HMXE CXEMbl peakiluii, pac-
CTaBbTE B HUX KOI(DODUUUEHTH U YKAXKHUTE, K KAKOMY TMIy OTHO-
CUTCH Kaxzgasi U3 peakluid.

a) Al + S — ALS; B) Cr,0, + Al — ALO; + Cr

6) HI — H, + I,

4. CocTaBbTe XMMHUYECKHE (POPMYJIbI CJIOXKHBIX BElECTB, obpa-
30BaHHbBIX VIEMEHTOM KHCJIOPOJAOM U CJIEAYIOLIUMU 3JIEMEHTAMU:

Hg(l), C(1V), Al(II1), Ba(ll), Pb(IV).

5. BBIYHMCANUTE KOJMMYECTBO BELIECTBA M MaccCy 00pasyiollierocs
cyibduna anoMuHus Al,S;, €civ B peakuuIo ¢ aTlOMUHUEM BCTY-
nujio 6 MoJib CepbI.

Cxema peakuuu: Al + S — ALS;

JlononHuTenbHbie 3apaHuN

1. BpluMCAMTE OTHOCUTEJBbHBIE MOJIEKYJISIDHBIE MAacchbl Be-
mwecTB, ¢opMmyias koropsix Fe,O,, C,H,,, FeCO,;, HNO,, NaOH,
K,SO,.

2. CoctaBbTe (hOpMyJly COEOMHEHMS YIJIEPOAa C BOJOPOIOM,
€CJIM U3BECTHO, YTO 3HAYEHHUE MOJIEKYJSIPHOM Macchl 3TOro Co-
€eIMHEHUS] PaBHO 3HAYEHWIO aTOMHOM MacChl KMCIOpoIa.

3. B kakoM coenMHEHUM MaccoBas 10 Meau Oosblie — B
xanbko3uHe Cu,S wiu B kynpute Cu,0?

4. B kakoM coeauMHeHMM MaccoBasi jJoJisi ¢Topa Oonblie — B
dmoopute CaF, uin B kpuonute Na;AlF?

5. BbluncinTe MaccoBYlO IOJI0 KaXIOro 3jeMEHTa: a) B SH-
tapHoil kucnore C,H,O,; 6) B anmnmue C¢H;N; B) B HaTpueBoi
ceantpe NaNO,.

6. B xakoM coenMHeHMM MaccoBas A0JisS a3oTa Oojblle — B
yunuiickoit ceaurpe NaNO; unn B mHauickoil ceantpe KNO;?

7. 3HaueHue MOJIEKYJSIPHOM Macchl OHHOIO M3 COECAWHEHUN
a30Ta ¢ KHUCJIOPOAOM paBHO 3HAUYECHMIO MOJIEKYASIDHO Macchl yr-
nexkucnoro raza CO,. Bblyuciaure MaccoBylO NOJIIO a30Ta B 3TOM
COCIMHEHUH.



[lepBoHavanbHbie XUMU4ECKNE NOHATURA

8. Kakue cBegeHMs O BEILUECTBE MOXHO TMOJYy4YMUTb, 3Hast €ro
XUMHYECKYIO (opmyny?

a) C;H,O (aueron); B) CCLF, (dpeon);

6) N,H, (runpa3un); r) Si,Hg (aucunan).

9. Onpenenure BAJIEHTHOCTL 3JIEMEHTOB B CJICAYIOLIMX COEOM-
HEHMSAX:

K,0, BaO, SO,, Cu,0, Al,0,, CrO,, SiO,, V,0;.
10. Omnpenenurte BaJIeHTHOCTh KaXIOro XMMHYECKOTO 3JIEMEH-
Ta B CJIEAYIOIIUX COEIMHEHMSIX:
Ca;N,, PCl;, NO,, PH;, K,S, Mn,0,, Fe,0;, BaCl,.
11. CocraBbTe ypaBHEHHUS XMMHYECKHMX peakUUil IO ClEeaylo-

UM CXEMaM:
a) KClO, — KCIO, + KCl e) Ag + O, — Ag,0 + O,

6) NO + 0, — NO, %) KO, + K — K,0
) CL,N + H,0 — HCIO + NH, 3) KCIO, — KCl + O,
r) P,O, + PCl; — POCI, u) CS, + 0, — CO, + SO,

n) SiCl, + Zn — Si + ZnCl, k) MnO + Si — Mn,Si + SiO,

12. CocraBbTe YpaBHEHHUS XUMUYECKUX PEaKLUUi MO MPUBEIEH-
HBIM CXeéMaM, 3aMEHMB 3HaKu Bolpoca (GopMylaMU COOTBETCTBY-
IOIIMX BELLECTB. YKAXKUTE TUIN KaXIOW peakLIMH.

a) ? + O, — Na,0,

6) ? + H, — NaH

B) HBr + ? — MgBr, + H,

r) KI +? — I, + KBr

1 ? + N, = MgN,

3J. TOK

e) HH O —= O, + ?
13. Kakoe konu4ecTBO BelleCTBa coaepXUTc: a) B 90 r BOJbI;

6) B 224 r runpasuna N,H,; B) B 2 r runpokcuna Harpus NaOH;
r) B 190 r cepoyrnepona CS,; n) B 42 r kpuonuta Na,AlF,?

14. Boiuucaure Maccy: a) 2 moib cepHoit kuciotel H,SOg;
6) 3 monp kapbuna amomuuusa AlC,; B) 1,5 Monb 6eHsona C Hg;
r) 4,2 Monbs dpochduna PH,; n) 3,6 Mmonb ammuaka NH;; e) 0,1 monb
docrena COCl,.

15. CkonbKo MOJEKYJN COONEpPXMTCS: a) B 6,8 I cepoBomopona
H,S; 6) B 88 r yriekucnoro raza CO,; B) B 20,8 r ¢dTopuna kpem-
nusa SiF,; 1) B 29 r 6yrana C,H,y; 1) B 18 r ¢opmanbaeruna
CH,0?

ks "k
L5 15 F

&
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16. CkoyibKO aTOMOB COAEPXMUTCS: a) B 5,6 I KpeMHHH;
0) B 3,2 r reniusa He; B) B 4,8 r anmasa C; r) B 10 r Heona Ne?

17. Jan okcun asora(lV) maccoit 4,6 r. Paccuuraiite: a) ko-
JIMYECTBO BEIECTBAa, COOTBETCTBYIOLIEE YKa3aHHOM Macce OKCUIa
a3oTa; 0) YMCIO MOJIEKYJ, cOoIepXallMXcsi B OKCUIE a30Ta yKa-
3aHHOM Macchl; B) Maccy kuciaopoaa O,, comepxkallylo CTOJbKO
K€ MOJIEKYNI, CKOJIbKO MX B 4,6 r okcuna asota(lV).

18. lan ¢dochdun PH,; maccoit 6,8 r. Paccuuraiite: a) Kojm-
YEeCTBO BEIIECTBa, COOTBETCTBYIOIIEE yKa3aHHOI Macce docduna;
6) uucno MoJekya, coaepxaiuuxcs B 6,8 r ochuHa; B) Maccy azo-
ta N,, codepXallylo CTOJbKO K€ MOJIEKYJ, CKOJIbKO UX B 6,8 T

docduHa.

19. an ceposonopon H,S maccoii 13,6 r. Paccumraiire: a) ko-
JINYECTBO BEUIECTBA, COOTBETCTBYIOIEE YKA3aHHOW Macce CepoBO-
Jgopoaa; 6) Yhcao MoJsiekys, coaepxawuxcs B 13,6 r cepoBoaopo-
na; B) Maccy ¢Topa F,, comepxallylo CTOJBKO XE MOJIEKYJI,
CKOJIbKO MX B 13,6 r cepoBomopola.

20. [louemy okcun Meau CuO OTHOCAT K CHOXHBIM BELIECT-
BaM, a ras sogopoa H, — k npoctbimM?

21. HUcnoab3ys CAOBO «KUCJIOPOI», COCTAaBbTE ¥ HANULIUTE ABa
IpEVIOXEHUSI, B OIHOM M3 KOTOPBIX peub 1LUIa Obl O KUCIOpOIE
Kak O MPOCTOM BELUEeCTBE, a B IPYrOM — KaK O XUMHYECCKOM 3Jic-
MEHTE.

22. B npuBeneHHBIX MPELTOXEHUSIX BMECTO TOUEK BCTaBbTE B
HYXXHOM UYMCJIe U Malexe HeOOXOMMMBIE MO 3HAYEHUIO CII0BA: XU~
MUHECKUU INeMEHM, NPOCIOE BEU,eCB0, CAOMNCHOE Beu,ecmeo.

a) Okcun Meau — 3TO ..., TAK KaK COCTOUT M3 PasHbIX ... —
MEIM M KuUcaoposa.

6) Ilpu pasioxeHUU BOABI IJEKTPUYECKUM TOKOM 0OpasyroTcsd
JIBa ... — BOIOpPOI ¥ KHMCJOpOL.

B) ... Cylb(uUI XKene3a COAECPXMT ABa ... — XKEJIe30 U cepy.

23. Boinuiiure npeaoxkeHusi, B KOTOPbIX pedb UNET O XUMHU-
YECKOM 3JIEMEHTE, a HE O MPOCTOM BELUECTBE.

a) Menp BXOAWUT B COCTaB Majaxura.

0) IlnacTMHKa M3roTOBJE€HA U3 MEIU.

B) A30T BXOOMT B COCTaB Oejika KypUHOro siua.

r) A30T COIEPXMUTCS B BO3LYXE.

n) Kucnopon BxoauT B COCTaB YIJIEKMCIIOrO rasa.

e) XKese3zo comepXUTCAd B reMONIOOMHE KPOBHU 4EIOBEKA.

xK) Cepa JIerKO TUIaBUTCS.

3) Cepa BXOOMT B COCTaB cyibduaa xesesa.

16



Kucnopog. lopexune

Tema II. Knucnopoji. fopetne

Pa6ora 1
Mony4yeHne U CBOICTBA KMCNOpoAa

Bapuant 1

1. Hanumurte ypaBHeHHUs peakKlLMii TOpeHHUs] B KUCJIOpone:
a) cepbl; 0) aJlOMMHHs; B) MeTaHa (ymiepod B oOpasylouemcs
OKcule YeTblpexBajleHTEH). Ha3oBuTe NPOOYKTHl PEaKLIUHA.

2. B kakoMm BuUIe 3JeMEHT KMCJIOpOX BCTpeuyaeTcsi Ha 3emuie?

3. PaccyMraiiTe KOJIMYECTBO BEILECTBA M MAcCy KMCiIopona, 00-
pasylollerocss MpH pa3ioXeHUH 9 T' BOMBI.
YpaBHenue peakuuu: 2H,0 = 2H,1+ O,1

Bapuaut 2

1. Hanuiuure ypaBHEHHsI peakliuii TOpeHUsI B KHUCJIOPOAE:
a) ymsg; 6) jgurtus; B) cepopogopona H,S (cepa B oGpasyromiemcs
oKcuIe ueTblpexBajieHTHa). HazoBUTe MpOAYKTHl peakKLIMiA.

2. Kakumu cnocob6aMy MOXHO coOHMpaTh KMCJIOpOd B IMpooup-
Ky? Ha xakux cBOHCTBax KHMCJOpOJa OCHOBAaHBI 3TH CHOCOObI?

3. PaccuuTaiiTe KOJIMYECTBO BEINECTBA U MAacCy KucJjopoaa, 06-
pasyioulerocsi npu paznoxeHun 43,4 r oxcuna pryru(ll).
YpaBHeHnue peakuuu: 2HgO = 2Hg + O,

Bapuaut 3

1. HanuiuuTte ypaBHeHUs peakKlLMil TOpeHHUSI B KHCJIOpOIeE:
a) docdopa; 6) maruus; B) atwieHa C,H, (yrmepon B o6pasyio-
LIEMCSl OKCHIE uYeThipexBajicHTeH). HazoBuTe mpoayKThl peakuHi.

2. Hepeqncmne U3BECTHLIE BaM 00JIaCTH NPpUMCHECHHUS KHUCIIO-
pona. YKaxuTe, Ha KakuX CBOMCTBaxX KHMCJIOpPOIA OHH OCHOBAHBI.

3. PaccumTaiiTe KOJIMYECTBO BEIIECTBA U MacCcy KHCJopoaa, 06-
pasyloluerocsi npu pasnoxeHuu 24,5 r xjopara kanus KClO;.
VYpaeuenune peakuuu: 2KClO; = 2KCl + 30,1

Bapuaut 4

|. HanuuiuTte ypaBHeHUs peakUMil TOpeHUsI B KHUCJIOPOIE:
a) xene3a; 6) kpeMHHs; B) cepoyriepoaa CS, (yriepon u cepa B
00pa3ylolMXCc OKCHUIAaxX 4YeThipexBajleHTHBI). HazoBuTe NpomyKThI
peakLMid.
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2. KakoBbl (hu3nMyecKkue CBOMCTBA KMCJIOPOAa U €ro pojib B XH-
BOil npupone?

3. Paccuuraiite KOJIMYECTBO BELIECTBA U MAacCy KMcCJIopona, 00-
pas3ylolIerocss nNpyv pasjoxeHuu 17 r rnepokcuia BoAOpOAaA.
YpaBHenue peakumu: 2H,0, = 2H,0 + O,1

Pa6ota 2
Cocras BO3ayxa.
[opeHue BewecTB Ha BO3fyxe

Bapuaut 1

1. Kakue mpocTbhle M CJIOXKHBIE BEIECTBA CONEPXKATCS B BO3-
ayxe?

2. Kakue BuIbl TOuinea BaM u3BecTHbI? [IpuBeanTe npumepsol.

3. PaccuutaiiTe Maccy BO3ayXa, HEOOXOIMMOIO UL CXUTaHUS
16 T cepsl.

Bapuaut 2
1. OxapakTepu3yiTe NMPUMEHEHHUE OCHOBHBIX COCTaBHbIX YacTew
BO3ayXa.

2. Kakue ycnosusi HeoOXOOUMBI, YTOOBI BELUECTBO 3aropesioch
¥ TNIpoAoAXano roperb?

3. PaccuuTaiite Maccy Bo3ayxa, HEOOXOAMMOIO [UISt CXHUTaHMs
8 r MarHus.

Bapuant 3

1. MepeuyuciuTe rlaBHbIE COCTaBHble uyacTu Bo3nyxa. Kparko
OIMULINATE XOX OIbITa, NMPU MOMOILIU KOTOPOTO MOXHO ONpPENEIUTD
MX colepXaHUe B BO3MYyXe.

2. Yto Takoe TemriepaTypa BocruiameHeHus? Kak npekpaTuThb
ropeHue BellecTBa?

3. Paccuuraiite Maccy BO3dyxa, HEOOXOAUMOIO 1A CXHUIaHHUSA
31 r docdopa.

Bapuaut 4

1. YeMm oT/IMYaeTCsl FOPEHUE BEIUECTB B KUCJIOPOIE OT TOPCHUS
Ha Bo3ayxe? Ilouemy?

2. TloueMy yrojib ¥ Ma3yT BCE Yallle 3aMEHSIIOT NPUPOJHBIM ra-
3oM?



Kucnopoa. lopetue

3. PaccyuraiiTe Maccy BO3ayXa, HEOOXOOUMOIO IUIsI CXMIaHuUs
20 T KaJbLMS.

Wrorosas pabora no teme |l

Bapuant 1

1. TlepeuncanTe 06JACTH MMPAKTHUYECKOTO IMPUMEHEHHUS KMCJIO-
pona.

2. PaccuuraiiTe Maccy Meau, BXogsiuei B cocTaB 160 I OKCH-
na menu(ll).

3. Hanumure ypaBHeHMSI peaKlMWif, MO3BOJAIOUIMX OCYIIECT-

1 2
BUTH cienyiome npeBpaweHus: S — SO, — H,S. Vkaxure tun
peakuuu 1.

4. PaccuuTaiiTe KOJIMYECTBO BeulecTBa U Maccy ¢ocdopa, He-
obxonumoro mist noaydeHusa 71 r okcupa docdopa(V).

Bapuant 2

1. Kak mony4aioT M XpaHsSIT KHMCJIOPOI B IPOMBIILIEHHOCTH?

2. Paccumraiite Maccy amoMHHUS, BXoasilero B coctaB Sl r
OKCHUIIAa aJTIOMMHUA.

3. Hanuiuurte ypaBHEHMsI peakliMii, MO3BOJISIIOLIMX OCYILIECT-

1 2
BUTH cienytouye npespawenusi: H,O — O, — CaO. Ykaxure tun
peakuuu 1.

4. PaccynTaiiTe KOJIMYECTBO BELUECTBA M MAacCy CEpbl, HEOOXO-
IuMoit mis nonydeHust 128 r oxcuaa cepni(IV).

Bapuant 3

1. KakuMu crocobamMu MOXHO coOpath KuMciaopod B cocyn? Ha
KaKMX CBOMCTBax KHCJIOpOIa OCHOBaHBI 3TU CHOCOObI?

2. PaccuuraiiTe Maccy xeJje3a, Bxoasuiero B coctaB 80 r ok-
cuna xenesa(lll).

3. Hanuuure ypaBHEHMs peaklivii, TO3BOJISIOIIMX OCYIIECT-

1 2
BUTH ciaenymolue npespameHus: C — CO, — CH,. Ykaxure tun
peakuuu 1.

4. PaccuMTaiiTe KOJIMYECTBO BElIECTBa U Maccy Kucaopona, He-
00XOIMMOro [Jis TIOJiyYeHUs] 54 T BOIBI.

19
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Bapuaut 4

1. Kakue npocTble U CIOXKHbIE BEIIECTBAa COAEPXKATCSI B BO3LyXe?
Ykaxure ux conepxkaHue B BO3Ayxe (B MPOLIEHTax) MO 0OOGBEMY.

2. Paccuuraiite Maccy KaJbLysi, BXOASIILEIO B COCTaB 28 T OK-
CHIa KalibLus.

3. Hanuuurte ypaBHeHUs peakuUuil, MO3BOJSIOLIMX OCYLLECT-

1 2
BUTb ciienylowne npespaiienus: HgO — O, — AlLO;. VYkaxurte
THAINl peakuum 1.

4. PaccuyuTajiTe KOJIMUYECTBO BEIlECTBA M MAcCy KMCIIOpOJa, He-
obxonuMmoro w1 nonydeHusi 88 r yriaekucioro raza CO, npu ro-
PEHUM YIsl.

llononHuTenbHble 3apaHun

1. Hanuuiute ypaBHeHUsI peaklnil TOPEHUS B KUCJIOpOIE Cle-
OYIOLUUX BELIECTB: a) KaJjiblius; 0) xpoma (B oOpasylolieMcs OK-
CUIe XpOM TpPEXBAJIEHTEH); B) BoOJib(ppama (B oOpa3yloliemMcsi OK-
cule Boib(paM LIECTUBAIEHTEH); I) LMHKa; a) npornaHa C;Hg;
e) oyreHa C,Hq.

2. [lo npuBeOEHHBIM CXEMaM COCTaBbTE YpaBHEHMSI XMMUUEC-
KHX peakuMi, 3aMEHUB 3HAKU Borpoca (popMyjaMU 00pa3yroLux-
CSl BELLECTB. YKaXuTe Ha3BaHUs OOpa3yloLUXCS OKCUIOB.

a) PH;+ O, — ?2 + ?

6) CGH, + O, — ? + ?

B) SiH, + O, — ? + ?

3. PaccuuraiitTe KOMMYECTBO BEIUECTBA U MacCy KHUCI0pona, o0-
pasyloLIerocsi NMpu pas3ioXeHUM:

a) 0,8 Moibp nepMaHraHaTa Kaiud.

YpaBHenue peakuuu: 2KMnO, = K,MnO, + MnO, + O,

0) 10 Monb HUTpaTa HaATpHs.

YpaBuenue peakuun: 2NaNO; = 2NaNO, + O,

B) 2 Moab okcuaa xpoma(Vl).

YpaBHenue peakuum: 4CrO; = 2Cr,0; + 30,

4. Uto npeacrasiasieT cobOM BO3AYX — CMECh MM XMMUUYECKOE
coenuHeHue? JlaiiTe 000OCHOBaHHBIN OTBET.

5. M3 nepeuyns ¢opmyn sewiectB: Na,O, NH;, SO;, Cu,S,
ALO,;, C,H,, FeO — Bpinuiunte (HOpMyNbl OKCHMIOB M HA30BUTE
ux. Omnpenenurte, B KaKOM M3 3TUX OKCMIOB MaccoBas HOJSI KKC-
Jiopona HauOoJibliias.
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6. IToyeMy BBIpaXEHHE «MOJIEKYJIA BO3IyXa» HE MMEET CMbICia?

7. Tlpu npokanmuBaHuu okcuna Menu(Il) BoimenseTcst KHMCIO-
pon u obpasyercs okcua Menu(l). CoctaBbTe ypaBHEHUE 3TOH pe-
aKIlM¥M M paccyMTaiiTe Maccy IpOpeardpoBaBILErO OKCHUIA Me-
nu(Il), ecnu BeUIENWIOCH 16 T KKciopoaa.

8. PaccuuTtaiite, Kakast Macca BO3dyxa HeoOxoauMa IJIsl IOJI-
Horo cropanug: a) 60 r yrsa; ©) 5,4 r aloMHHUS; B) 8 T MeTa-
Ha CH,; r) 7 r xpeMHus Si.

9. lnsi cxurauust 80 r cepsl M3pacxomoBaiu 285 r BoO3dyxa,
060raleHHOro KUCJIOpOAOM. BEIYMC/IMTE MAcCOBYIO IOJI0 KHUCIIO-
poia B 3TOM BO3IyXe.

10. PaccuuraiiTe Maccy KHCIOpPOHa, BXOISILUEro B COCTaB:
a) 54 r Boawl; 6) 8,8 r okcuma yriaepoma(IV); B) 53 r connl
Na,CO;; 1) 90 r rmoko3sl CiH ,Oq.

11. Hanuiuvrte ypaBHeHHs peakluii, MO3BOJSIIOUIUX OCYIECT-
BUTH CJCIYIOLIME MpPEeBpalleHUS:

a) Ag,0 — O, —» ZnO B) P — P,0O; — PH,

6) HgO — O, — Al O, r) Au,0; — O, — CuO

12. PaccuuTalite, XBaTUT MU KHUCJIOPOIA, BbIIECJMBIIErocs MpHU
pasnoxeHuu 86,8 r okcupma prytu(ll), mIst MOJHOro CXHraHUs:
a) 3,2 r cepnl; 6) 2 r metana CH,; B) 5,4 r amoMuHus; r) 31 r
docdopa.

13. Ilpu npokanuBaHuu okcuaa Mmapranua(IV) obpasyerca ok-
cun cocrasa Mn;O, U BoigessieTcsi kuciaopod. Bwiuuciure Maccy
okcuaa mapraHua(IV), KoTophlif HYXHO MpPOKaJIUTbh, YTOObI MOJIy-
yutbhb 0,5 MOab KuUcCJIOpoaa.

14. Boiuucnure: a) obveM kucnopoga (p = 1,43 r/n), korto-
pbIii BbLOEAUTCA IMpu pasjoxeHuM 49 r xjopara kanusa KClOj;
6) B KakoM ob6beme Boabl (npu 20 °C) MOXHO pacTBOPUTH MOJY-
YEHHBII KMCJIOpOHA, €CNU HU3BeCTHO, uyTo B 100 oObeMax Bodbl
pactBopsiercs 3,1 oObeMa Kucaopoja.

15. B Tpex 6aHKax, 3aKpHITHIX MPOOKaMM, COIEpPXKATCSA: KUCIIO-
pon, BO34yX, ymIeKUCabli ra3. Kak 3kcnepMMeHTaJIbHO oOIpeac-
JIUTh, KaKOW ra3 CONEPXMTCSH B Kaxaol U3 GaHOK?

16. Paccuuraiite Maccy yrjeKuclIoro rasa, o0pasyiollerocs
npy ropeHuu: a) 32 r meraHa CH,; 6) 38 r cepoyrnepona CS,;
B) 15 r stana C,Hg; r) 56 r stunena C,H,.
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Tema lil. Bogopop

Pa6ota 1
[ony4eHne u cBoiicTBa BOAOPOAA

Bapuant 1

1. Hanuwuure ypaBHeHUsl peaklLMii: a) LMHKA C COJNSIHON KHC-
JIoTOH; 6) Bomopona ¢ okcuaoM meau(ll); B) Bomopona ¢ xjopom
(x10p B obpa3syrouieMcsi COeNMHEHWU OXHOBAJIEHTEH).

2. Ilepeuyucnure u3BeCcTHble BaM 00JIaCTU TIPUMEHEHHUSI BOIO-
poa. YKaxure, Ha KaKMX CBOMCTBAaX BOLOPOZA OHU OCHOBAaHBI.

3. Paccuuraiite Maccy Bomopoaa, o6pa3ylouIerocsi Npyu B3auMoO-
IecTBUU 28 T Xejie3a C COJAAHON KHUCIIOTOM.
Ypasuenne peakumu: Fe + 2HCI = FeCl, +H,!

Bapuant 2

1. Hanuiuure ypaBHEHHUs] peakLHii: a) MarHusi C CEPHOI KHUC-
Jotoii; 6) Bomopona ¢ okcunoM MonubaeHa(Vl) MoO;; B) Bomo-
pona c cepoii (cepa B 0Opa3yloHieMCsi COEAMHEHUU IBYXBaJIeHTHA).

2. B kakoM BuIE 2JIeMEHT BOIOpPOX BcTpeudaeTcsi Ha 3emue?

3. Paccyuraiite Maccy Boaopoaa, KOTOPbIii BCTYMUT B PeaKLIMIO
¢ 25 r okcuaa kobanbra(ll) CoO.
YpaBHenue peakuuu: CoO + H, = H,0 + Co

Bapuant 3

1. Hanuiuute ypaBHeHHMs peakiluii: a) BOIOpoJa C KMCJIOpO-
IoM; 0) Bomopona ¢ okcuaom xene3za(ll); B) amioMUHUA C COMsA-
HOM KUCJIOTOMA.

2. KakuMmu cnocobaMu MOXHO coOMpaTh BOIOPOA B IMpPOOMP-
Ky? Ha kakux cBOMCTBax BOAOpOda OCHOBaHbI 3TU CIOCOOBI?

3. Paccyuraiite Maccy Bogoposaa, obpa3ylouierocsi mpy B3aMMo-
IeACcTBUM 48 T MarHUsi ¢ COJISTHOI KMCJIOTOM.
YpaBHenue peakuuu: Mg + 2HCl = MgCl, +H,1

Bapuant 4

l. Hanuiuurte ypaBHeHMS peaklldii: a) IIMHKA C CEepHOM KHUC-
JoTtoi; 6) Bogopona ¢ okcuaoM BosibdpaMa(VI) WO,; B) Bomopo-
Jla ¢ a30TOM (a30T B 0Opa3yloIleMCsl COSIMHEHUU TPEXBAJIEHTEH).
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Bopopon

2. IToyeMy npu TMOJy4eHHH Bomopoaa M paboTe ¢ HHM HeoO-
XOIMMO COOII0gaTh Mepbl IpenocTopoxHocTu? Kaxk mnpoBepuTh
BOJIOPOI Ha UYMCTOTY?

3. PaccuuTaiite Maccy BoaoOpoda, KOTOPbIi JOMKEH BCTYNHUTH B
peakumio ¢ okcugom menu(Il), urobsr o6paszoBanock 32 r MeaM.
VpaBHenue peakuuu: H, + CuO = H,0 + Cu

JlononuutenbHble 3afjauna

1. Onpeaenute, B KAKOM COCAMHEHUH MaccoBasi HOJsi BOAOPO-
Ia Gosbire:

a) neHraH C;H,, u 6enson CiHg;

6) ammuak NH; u nepokcun omopona H,O,;

B) Metan CH, u runpasun N,H,;

r) astwieH C,H, u cunan SiH,.

2. JlaHbl nBe KoJaObl. B omHOM comepXUTCS KHCIOpOd, a B APY-
roit — ponopon. Kak ONbITHBIM NyTEM ONpPEAECINUTh, KAKOW ra3 co-
JEPXUTCS B KaxXmoil u3 kojao?

3. B npoMbILUIEHHOCTH BOAOPOA YacTO MOJYYaloT M3 MeTaHa:
14 r

a) CH,+ H,O — H,+ CO 6) CH,+ O, — H,+ CO

[lo mpuBeneHHBIM CXeMaM COCTaBbT€ YpPaBHEHUS peakLMi M

paccuMTaiTe, B KaKOM M3 MpOLIECCOB obpasyercsi OoJibllie BOMO-
poxa, ecii B peakiuio BCTynuT 10 MoJb METaHa.

4. Paccuuraiite: a) Maccy Boaopoda, KOTOPBIA BCTYTIUT B pe-
akuuio ¢ 20 r okcuaa xenesa(lll); 6) maccy oGpasoBaBuierocs
Xejesa.

5. YeM uenecooOpa3Hee HANOJHSTh BO3AYIIHBIE LIapbl — BO-
nopoaoM wim reaveM? Iloyemy?

6. CpaBHure: a) ¢GU3MYECKHUE CBOMCTBA BOAOpPOAA M KHUCIIOPO-
na; 6) XMMUYECKHE CBOICTBA BOOOpOda M KHCJIOPOIA.

7. 3anonHuTte Tabmuiuy. ITokaxuTe, Ha KakKuX CBOMCTBaxX BO-
JOpOJa OCHOBAHO €ro INMpaKTUYECKOE TPUMEHEHHUE.

CsoiicTBa Bomopona IpakTHyeckoe NMpUMEHEHHE




8 knacc

8. 3amnosHure TaGauLy.

XHUMUUECKU dopmyna DopMynbl CIOXHBIX BEUIECTB,
3NIEMEHT MpPOCTOrO BELIECTBA |B COCTAB KOTOPBIX BXOLMT 3TOT JMEMEHT

9. [1pu BbICOKOI TeMIlepaType packaJieHHOE XeJe30 pearupyer
c nmapamu Boabl ¢ oOpaszoBaHuem Fe,O, u Bomopona. CocraBbTe
ypaBHEHUE 3TOM peakUUM M pacCcuuTaiiTe Maccy oOpa3syloluerocs
BOIOpOAA, €CJIM B peakUMIO C XeJe30M BCTYMWJa Bola Maccoit
90 r.

10. PackaneHHbIil UMHK pearupyeT ¢ BOOSIHBIM MapoM ¢ oOpa-
30BaHUEM OKCMIa LIMHKa M Bogopona. CocTaBbTe ypaBHEHUE 3TOi
peaklMyd M pacCYUTAlTe KOJMYECTBO BELUECTBA M Maccy oOpaso-
BaBILIErocss BOOOPOIa, €CJIM B PEakUUIO C LIMHKOM BCTyNuJia BO-
na KojimuecTBoM BeliecTBa 10 MOJIb.

11. CpaBHMTE YMCJIO aTOMOB, COAEPXAIIUXCS B NMPOCTOM Be-
1IECTBE KMCJOPOJE MAaccol 8 I M NPOCTOM BELIECTBE BOAOPOJE
Maccoil 8 r. B nopumu kakoro rasza M BO CKOJIBKO pa3 YMUCJIO aTo-
MOB Oosblue?

Tema IV. PacTBopbi. Bopja

Pa6ora 1
BblyucneHne maccosomn aonu un maccbl BeLUEeCTBa
B pacTtBope

Bapuaut 1

1. BbryucauTe MaccoByIO IOJIO PacTBOPEHHOIO BEIUECTBA, €C-
Ju B 68 r Bombl pacTBOpWiIM 12 1 conm.

2. BpluMCIMTE MaccCy BOAbI, B KOTOPOIl HYXHO pacTBOPHUTb
25 r caxapa, 4ToObl MOJYYWUTh PacTBOpP C MACCOBON JoJsieit pac-
TBOpeHHOro BelecrBa 10%.

3. PaccumTaiite Maccbi BOObI M COJIM, KOTOPBbIE HYXHO B3ATb
st mpurotoBinenust 200 r pacTBopa ¢ MaccoBoit gosieit conu 0,25.
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Pacteopbi. Bopa

Bapuant 2

1. BbIYMCIHUTE MAacCOBYIO HOJI0 PACTBODECHHOIO BELIECTBA B
pacTBope, NMPUTOTOBJICHHOM M3 15 T coau M 45 r BOIHL.

2. Paccuwuraiite, Kakylo Maccy BOObl HEOOXOAMMO B3ATb IUIs
MIPUTOTOBJIEHHUs PacTBOpa C MaccoBoil moyeit BeuiectBa 20%, ec-
JIM HyXHO pacTBopuTh 100 r conu.

3. PaccywuTaiiTe Macchl BOObl M COJIM, KOTOPBbIE HYXHO B3STh
1is npurotosienusa 150 r pactBopa ¢ MaccoBoil noneit coau 0,3.

Bapuant 3

1. B 105 r Boasl pactBopwiu 35 r conu. Berumcaure macco-
BYIO JIOJII0 PacCTBOPEHHOTO BelEeCTBa.

2. Boimapwin 50 r pacTBopa, IpY 3TOM TIOJNYYWIHA 5 T XJIOpH-
Ja HaTpus. BelUMCIMTE MaccoBYIO JOJIIO COJIM B PacTBOpE.

3. PaccuuTaiiTe Macchl caxapa M BOIbI, KOTOpPbIE HYXHO B3fITb
s mipurorosiieHuss 250 r pacTBopa C MaccoBO# AoJyieil caxapa
15%.

Bapuant 4

1. B 400 r Bonbl pactBopwid 100 r conu. Paccuuraiite macco-
BYIO IOJIO BellecTBa B pacTBOpE.

2. Ilpu BeimapuBanuu 30 r pacrBopa mnojaydyuwiu 9 r conu. Pac-
CUMTaiTE MAacCOBYIO IOJII0 PaCTBOPEHHOIO BELIECTBA.

3. Paccuuraiite Macchl caxapa M BOIbI, KOTOpble HYXHO B3SThb
s npuroroeiiceHuss 500 r pacTtBopa ¢ MaccoBoOil Aojieit caxapa
0,05.

[ononuurenbHble 3agaHus K pabore 1

1. Paccuuraiite Maccy cosiv, comepxauieiics B 800 r ee 20%-
HOT'O pacTBOpA.

2. PaccuuTaiiTe Macchl BOObl M COJIM, KOTOpbIe HEOOXOOUMO
B3SIThb UIs1 IpUroToBiieHUs 340 r pacTBOopa ¢ MaccoBOil HOJENR CO-
mu: a) 20%; 6) 10%; B) 40%; r) 30%.

3. PactBopuB 33 r conu B 120 r Bombl, MOMYYWIN PacTBOp C
MaccoBoif goneit conu 20%. PaccuuTaiite MacCcy HepacTBOPUMBIX
npuMeceit, conepxaBimuxcs B 33 r coiu.
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4. Kak y3HaTb, He Npobysl Ha BKYC, KaKoOii pacTBop caxapa 0o0-
Jiee ClalkMii: a) npuroTosieHHbl u3 320 r Boabl M 80 r caxapa;
6) npuroTtoBieHHbiit M3 20 r caxapa v 80 r BoIbl;, B) MPUTOTOB-
JeHHbld u3 30 r caxapa U 70 r Boabl?

5. Umeercs 200 r pacrBopa ¢ MaccoBoii noseil conu 10%.
Onpenenute MaccoBYIO HOJNIO COJIM B pacTBOpPE, KOTOPBIH
obpasyeTca mpu n00aBIEHUM K MCXOAHOMY pacTtBopy: a) 20 r co-
au; 6) 300 r Boasl; B) 10 r Boasl u 10 r conu; r) 50 r conm.

Pa6ota 2
Csoncta BOAbI

Bapuanr 1

1. CoctaBbTe ypaBHEHUs peakuUMil C BOZOH CJIEAYIOLIUX Be-
LIECTB: JIMTHS, KajibUMsi, okcuaa 6apusi. HasoBure BeulecTBa, 00-
pa3yiollMecss B pe3yJibTaTe peakiIMii.

2. Tlpu pasnoxXeHUH BOAbLI 3JIEKTPUUYECKUMM TOKOM 0Opa3yloTcs
BOJOpOA U KUcJopod. MoXHO JIM yTBEpXKIaTb, YTO B COCTaB BO-
Ibl BXOIST ABa MpOCThIX BemlecTBa? JlailTe 060CHOBaHHbLIA OTBET.

3. B peakuuio ¢ Bomoit BcTynuwio 28 r okcuaa Kaabuus. Pac-
cyurtaiTe maccy 00pa30BaBIUErocs BellecTBa.

Bapuant 2

1. CocTaBbTe ypaBHEHUsI peakUMil C BOAOU CJENyIOLIMX Be-
LIECTB: HATpMs, OKCUIA Kajnusi, okcuaa Kanblivsi. HasoBurte Be-
ulecTBa, 00pa3ylolIMecsl B pe3yjbTaTe pEeakilMii.

2. OnuiuuTe PpU3NYecKre CBOMCTBA BOIbl U METONBI €€ OYMCT-
KU.

3. Paccuuraiite Maccy Kuciaoponaa, obpasylolerocs npyu pasio-
XE€HUU 54 r BOIBI.

Bapuant 3

1. CocTaBbTe ypaBHEHMS peakKLMii C BOMAOKW CJEHYIOLIUX Be-
LIECTB: KaJius, KajbLUusl, OKcuaa JuTusi. HazoBute BeulecTtBa, 00-
pasyiolluecs B pe3yibTraTe peakLui.

2. CMech, COCTOSAIIYI0O M3 OKcuaa HaTtpus M okcuna memu(Il),
o6paboTaiiM U3OBLITKOM BOAbl M oThuabTpoBaiu. Kakoe BeiiecTBO
octanoch Ha ¢unbTpe? Ilouemy? Hamnumiure ypaBHeHME NpoTeKa-
IOlIEH peakiuM.



Pacteopbl. Bopa

3. B peakumio ¢ Bomo¥ BCTymwi Hatpuil maccoit 9,2 r. Pac-
CuMTaiiTe Maccy oOpa30BaBLIErocs TMIpOKCUAA HaTpus.

Bapuwant 4

1. CocTaBbTe YpaBHEHUS peakKLUid C BOAOH CIEOYIOILUX Be-
miecTB: Gapusi, OKCUAa HaTpus, okcuna Kaibuusi. Haszosure Be-
IIecTBa, obOpasyloliuecss B pe3y/ibTaTe peakuMid.

2. MOXHO M NPUTOTOBUTH ONHOPOIHYIO CMECh M3 BOIbI, Ca-
Xapa M pacturejibHOoro macna? Ilouemy?

3. Paccuuraiite Maccy Bomopozda, BbIAC/JMBILErocs IpU B3au-
MoJeiicTBUM ¢ Bomoil 20 r KanbLyA.

NlononuutenbHble 3afanus K pabore 2

1. HanuuunTte ypaBHEHHS peaKLIMil pa3jioXeHHs, COCIUHEHUS
M 3aMEIIeHHMs, ¢ TOMOILIbIO KOTOPbIX MOXHO MNONTBEPAUTH, YTO
BOIa — CJIOXHOE BEIIECTBO.

2. Janwb BewectBa: BaO, SiO,, SO,, Cu, Na, Hg. C kakumu
13 HUX BOIa BCTyINaeT B XxMMuUueckMe peakiuu? Hanuiiure ypas-
HEHUSI BO3MOXHBIX pEaKIIMi.

3. Hanuuiure ypaBHEHHUs peakLMif, C MOMOLIBIO KOTOPBIX
MOXHO OCYUIECTBUTb CJIeAYIOLIME TMpeBpalleHH:

KOH H,SO,
1 t
a) H, — H,0 — 0, 6) H,0, — H,0 — H,
! |
HNO, Ca(OH),

4. Hanuuinte ypaBHeHHsI peakiuMii, C IIOMOLIbIO KOTOPBIX
MOXHO OCYIECTBUTb CJIEAYIOLIHE IpeBpalleHUs:

a) H,0 — O, — CaO — Ca(OH),
6) H,0 —» O, — P,0, — H;PO,
B) S — SO, — H,SO;,
5. Hanumure ypaBHEHMS peakKLMil, C NMOMOIUbIO KOTOPBIX
MOXHO OCYIIECTBUTH CJIEAYIOILHME TpEeBpallleHH:
Ca — CaO — Ca(OH),

\z @
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Tema V. OGoGuenne cBeenwi 0 BAMHERWINX KAaccax
HEOPraHW4ecknX COEJNHEHMN

Pa6ora 1
Knaccucukauus HeopraHu4eckux COeAvHeHWiA

3anonHuTe TabaULy, pactpencuB MO KjaccaM IpelIOXEHHbIE
COEIVHEHHUSI.

Okcuibi Conmn OcHoBaHMUst Kucnorsl

Bapuaut 1

NO,, CaSO,, Ba(OH),, SO,, Mn(OH),, HNO,, NaCl,
Fe,(S0O,);, CaO, KNO,;, MgO, Fe,0,, Na,S0,, Cay(PO,),, CuO,
H,CO,, Na,CO;, KOH, H,SO,, Fe(OH),.

Bapuant 2

Al(SO,);, K,PO,, H,SO;, Na,CO,, BaO, CO,, Cr(OH),,
Ca(OH),, ZnSO,, SO,, HCI, K,SO,, H,PO,, NaOH, K,O,
Fe(OH),, NaNO,, N,O,, KI.

Bapuant 3

CO,, SnCl,, SO,, FeCl,, ZnO, AgNO,, MgSO,, Ca(OH),,
HNO,, FeS, H,PO,, Ba(OH),, H,S0,, LiOH, H,CO;, Al(OH),,
HgO, CuSO,, H,0, CaCO,.

Bapuant 4

H,S0,, Na,CO,, SO, CuO, HPO,, P,0,, Zn(OH), KOH,
Ca(NO,),, KCI, MgCl,, Cu(OH),, BaO, HBr, CLO,, FeCl,,
NaOH, HCI, HgCl,, Zn(NO),.

Pabora 2
Okcupbl. OcHoBaHMS

Bapuant 1

I. JlaHbl BellecTBa: THUAPOKCUI HATPHUS, COJISTHAsi KHUCJOTA,
OKCMA Kasblivsi, Boga. Kakue M3 3THX BellecTB OyayT B3auMoAei-
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BaxHenwume Knacchl HEOPraHU4ecKux coeanHeHwi

CTBOBaTh Mexay coboi? HanuuimMre ypaBHEHHsI peakLiMii U Ha30-
BUTE 0Opa3yIollecs BeleCTBa.

2. TlpuBenuTe aBa NMpuUMepa peakuMH Heirpanusauuu. Iloue-
My 3Ta peakliMsi HOCUT TaKoe Ha3BaHHe?

3. Beruucnure Maccy okcuaa meau(Ill), obpasylowierocst 1npu
pasnoxeHu 49 r ruapokcuna Menu(II).

Bapuant 2

1. Onpenenute, K KAKOMY KJIACCYy OTHOCHTCSI BELLECTBO, UMEIO-
mee popmyny CaO. HazoBurte ero. Hamuiuure ypaBHEHUs! IBYX
XHUMHYECKHUX peaklnii, HauboJjiee SIPKO XapaKTepHU3YIOIHX €Tro
CBOMCTBA KakK IIpeICTaBUTEsIsI yKa3aHHOro BaMM KJjlacca.

2. Ha kakue nBe rpynimbl aeasT ocHoBaHusi? [lpuBenaute npu-
Mepbl GOpMYJI TeEX M APYTUX OCHOBAHMM M HA30BHUTE HX.

3. B peakumio ¢ a30THOI KHCJOTOW BCTYNMWwiIo 20 r rMApOKCH-
na Hatpusi. PaccuuTaiite Maccy oOpa3oBaBll€icsl COMU.

Bapuant 3

1. JaHbl BelECTBA: OKCHA Kajusl, TMAPOKCUI KaJabliMs, cepHas
KUCIOTa, Bojga. Kakue M3 3THX BelIeCTB OyAyT B3aUMOAEHCTBO-
BaTb MexXay co0o0it? Hanuiuure ypaBHEHMS peakUuil U YKaXuUTe
Ha3BaHMsI OOpPAa3yIOLIMXCA BEILLIECTB.

2. Kak OMNBbITHBIM IIyTEM OMNpENEIUTh, SABJISETCS JH BbLIAHHbIMA
BaM pacTBOpP PacTBOPOM KMCJOThI Wiy Ienoun? OTBeT MOATBEP-
JUTE€ KOHKPETHBIM MPUMEPOM.

3. PaccumTaitiTe Maccy okcuma KaJblUsi, HEOOXOOAUMOTO IUIst
nojydyeHuss 37 T TMOPOKCUIA KaTbIIHA.

Bapuaut 4

1. Onpeaenure, K KaKOMy KJIacCy OTHOCHMTCSI BEIIECTBO, HMMe-
joitiee popMmyiy P,O.. HasoBute ero. Hanmuuure ypaBHEHUs1 ABYX
XUMMYECKUX peakUuii, HauboJsiee SIPKO XapaKTEPU3YIOILUX €ro
CBOMCTBA KaK IMpeICTaBUTENS YKa3aHHOTO BaMM KJjacca.

2. BaM BBIIAHBI OBC NPOOHPKH C OEJBIMM IMOPOLLKOOOpPa3HbI-
MU BellecTBaMu. M3BECTHO, YTO B OJHOW U3 IMPOOUPOK codep-
xurca Ba(OH),, a B apyroit — Zn(OH),. Kak oneiTHeIM nyTtem
MOXHO pacrio3HaThb 3TH BellecTBa?

3. K pacrBopy cynbtara meau(Il) npunuam pactsop, comepxa-
umit 10 T ruapokcuna Hatpusi. PaccuMraiite Maccy oGpa3oBaBliie-
rocsl ocajka.

S
229 F



8 knacc

HononuutenpHble 3apaHus K pabote 2

1. Onpenenure, K KaKOMY KJIaCCy OTHOCHUTCSI BELIECTBO, MMe-
outee popmyay Na,O. Hazosute ero. Hanuiunre ypaBHeHuUs1 AByX
XMMHYECKHUX peakildii, HauboJiee SIPKO XapaKTEPHU3YIOUIMX €ro
CBOMCTBA Kak NpeaCTaBUTENA YKa3aHHOTO BaMM KJIacca.

2. OnpenenuTe, K KaKOMY KJIACCY OTHOCUTCS BELLECTBO, UME-
omee ¢opmyay SO,. Hasosure ero. Hanuiiurte ypaBHeHUsT IBYX
XMMUYECKUX peakliMi, HauboJiee SpKO XapaKTEPU3VIOUIUX €ro
CBOJICTBA KaK MpeaCTaBUTENsl yKa3aHHOrO BaMM KJacca.

3. JaHbl BeulecTBa: cepHasi KMCI0Ta, OKCUA Gapusi, F’MIAPOKCUL
Kaius, okeun docdopa(V), Bona. Kakve n3 3TUX BelleCcTB OymyT
pearupoBath Mexay coboi? Hanuiuure ypaBHEeHUSI peakUuil U
Ha30BUTE OOpa3ylolliMecsl BelleCTBa.

4. B peaxumio c¢ a3oTHoit Kucjoroi Bctynwio 20 r okcuiaa
MarHus. Paccuuraiite Maccy oOpa3oBaBLICHCS COJIM.

Pa6ota 3
Csoncrtea kucnot. Conu
BapuanT 1
1. JIONMIINTE ypaBHEHMS peaKlUil IMOJydeHMs COJIeii:
a) Fe + HCI = B) CaO + HNO, =

6) ALO, + H,SO, =
PaccraBbTe K03(h(ULIMEHTH ¥ HA30BUTE OOpa3ylolIvecs COJIU.

2. Hamuuure dopMyny dochopHoit KHCIOTH U €€ CpelaHeit
coyiu. CpaBHUTE COCTAaB KUCJIOTHI M COJIK: YEM OHM CXOOHbI? UeMm
pasiunyaiorcs?

3. B peakuuio ¢ CONsiHOI KHCIOTOM BCTynwao 12 r MarHus.
PaccuuraiiTe Maccy M KOJIMYECTBO BelLeCTBa oOpasylouierocs BO-
I0po.a.

YpaBHenue peakunu: Mg + 2HCl = MgCl, + H,t

Bapuant 2
1. JlonuiuuTe ypaBHEHUSI peakKLUMWH TMOJIy4eHHUS COJIeH:
a) CuO + HNO, = B) Li,O + H,PO, =

6) Zn + H,SO, =
PaccraBbre KO3ddHULHEHTHI U HA30BUTE OOpa3ylolIUECs COJIU.

2. YeM cxonHbl XMMHUYECKHE CBOMCTBA COJISIHOM U CEPHOM KMC-
Jaot?
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3. B peakiiuu LMHKa C COJISIHOM KHMCIOTOM obpa3oBajioch 68 r
xJopuia uuHkKa. PaccuuraiiTe Maccy M KOJIMYECTBO BELLECTBA
LIMHKA, BCTYIMBIIETO B PEaKLIMIO.

VpaBHenue peaxuuu: Zn + 2HCl = ZnCl, + H,t

Bapuant 3

1. Jormuiuure ypaBHeHMsI peakUMh MOJYYEHUS COJIEH:

a) Al + HCI =

6) Na,0O + H,PO, =

B) ZnO + H,SO, =

PacctaBbre K03 dULIMEHTH U HA30BUTE 0Opa3yloldecs: COJHU.

2. Co BceMH UM MeTaJNaMH MOTIYT B3aHMOICHUCTBOBaThH pac-
TBOPbI CEPHOM M COJISIHOH KHUCJIOT?

3. B peakuuio ¢ a30THOIl KHCJIOTOW BCTYNMWIO 28 T' OKCHUIA
Kanblus. PaccunraiiTe Maccy U KOJIMYECTBO BELIECTBA 0Opa3oBaB-
LIECs COJM.

YpaBHenue peakuuu: 2HNO,; + CaO = Ca(NO,), + H,0

Bapuant 4

1. JonuiuuTte ypaBHEHMSI peakKLMil MOJYy4EeHUST COJICii:

a) Mg + H,S0, =

6) Fe,O; + HCl =

B) BaO + HNO, =

PaccraBbTe K02dDPULUMEHTH U Ha30BUTE OOpa3ylollvecs: COJMU.
2. Tlepcuucnure oOlIMe XMMUYECKHE CBOMCTBA KHMCJIOT.

3. Ilpu B3aumoneiictBuu okcuna meau(ll) ¢ cepHoii KuciaoTOM
obpasosanochk 40 r cynbgpara meau(ll). Paccuuraiite maccy u xo-
JinyectBo BeuiecTBa okcuaa menu(Il), BcTynmuBiuero B peakuuio.

YpaBHenue peakumu: CuO + H,SO, = CuSO, + H,O

Nononuutenbhbie 3apaHua K pabore 3

1. Monexynel ¢pocdopa (P,), B3aumMoneicTBysl ¢ BOASHBIM Na-
poMm npu 700 °C, oOpasyior ¢GochHOPHYI0 KUCIOTY U BOAOPOL.
CocTaBbTe ypaBHEHHUE 3TOM peakiluu.

2. ConaMu KakMx KMcior sBnsiorcs jnsanuc — AgNO,, cyrne-
mMa — HgCl, u coma — Na,CO,? Hanummre ¢GhopMynsl 3TUX KHC-
JIOT M UX KaJIbLIMEBBIX COJEHA.

3. JaHbl MeTaUThl: Xene30, Meldb, PTYThb, MarHWii, aJllOMUHHIA.
Kakme U3 Hux Oyayr pearMpoBarb C CojissHOI Kuciotoit? Hamu-
LIUTE YpaBHEHHUS BO3MOXHBIX peaKilHii.

% .-
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4. Paccumraiite Maccy pactBopa ¢ MaccoBoii noneit NaOH
10%, koTopwiii moTpebyercs Uil HEUTpaIM3alu pacTtBopa, co-
nepxauwero 4,9 r cepHOil KUCJIOTHI.

S. I'uapokcun xanusi maccoit 28 r npopearupoBaj € COJSTHO#
Kucjaortoi. Paccuuraiite Maccy oGpasoBaBlueiicsi COJIH.

6. IlMHk Maccoit 26 T MOJHOCTBLIO NPOPearupoBall C COJISTHOM
kucjaoroil. Paccuuraiite: a) Maccy BBIACIMBIIETOCs BOAOPOLA;
0) Maccy oOpa3oBaBLIENCS COJIH.

7. CMech, cocTosiilyio U3 Xejesa, Mead u okcuaa meau(Il),
0o0paboTanu M30BITKOM pacTBOpa CEPHOI KHCIOTHI U MpPOdUIbT-
posanu. Kakoe BeliecTBo ocranochk Ha ¢punbrpe? ITouemy? Hanu-
LIWTE YpPaBHEHUS MPOTEKAIOUIMUX PEaKLIUA.

8. Huxe npuseneHbl GbITOBbIE Ha3BaHUS M (POPMYJIBI HEKOTO-
pBIX 4acTo ucnoJib3yemoix conei: men — CaCO,, noraw —
K,CO;, nHamiickas cenutpa — KNO,, nanuc — AgNO,, nosa-
peHHasa conb — NaCl, yunuiickaa cenutpa — NaNO,, cynema —
HgCl,. Ykaxute xumuueckue Ha3BaHUs ITUX coOJjeil.

9. M3 nepeyHst ¢popMys BELIECTB BbLIMULIMTE TOJBKO (POPMYJib
coneit: SO,;, Ca(NO;),, H,S, BaCl,, Al,O,;, Fe,(SO,);, CO,,
BaCO,, O,, H,S0,, Na,PO,, HCl, K,SO,. Ykaxure ux Ha3BaHu4.

Pa6ora 4
B3anmocsssb mMexay OkKCcugamu, OCHOBAHUAMMU,
KWchotamMmnu 1 cCconsgmu

BapuanT 1

1. laHbl BellleCTBAa: OKCUI KajbLUs, COJIsIHAsE KHUCJOTAa, OKCHI
cepbi(1V), ruapokcun kanbuusi, ruapokcua Hartpusa. Kakue us
3TUX BELLUEeCTB OyayT B3auMoaeHCTBOBaTh Mexny coboi? Hanuimum-
T€ YpaBHEHMS peakllMii U Ha30BUTE 0Opa3ylollIvecsl BellleCTRBa.

2. Kak ocyluecTBUTh ciedylolue INpeBpalleHus: Kalbuuid —
OKCHJ KanbLUsi — TMAPOKCUI Kajbliusi — HUTpaT Kanbuus? Ha-
MUUIUTE YPAaBHEHHUS PeaKLUM M YKaXUTe TUI KaXIOH peakuuw.

Bapuant 2

l. JaHbl BellecTBa: a30THAsl KHCJIOTa, OKcua Oapus, TUIApO-
KCu Hatpusi, okcua yriaepoaa(lV), okcun HaTpus. Kakue u3 atux
BELECTB OynyT B3aMMOAeHCTBOBaThL MexXxny coboit? Hanuimwure
ypaBHEHMST peaklidii U Ha30BUTE OOpa3ylollMECs BELLECTBA.
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2. Kak ocyumecTBUTb ClieylOlIve [IpEBPAILEHMs]: TUIAPOKCHI
Meau(ll) — oxcun memu(Il) — xnopun memu(ll) — rumpokcun
meau(I)? Hanummre ypaBHeHMs peakuuii ¥ yKaXuTe THI Kax-
NOi peakluy.

Bapuant 3

1. JlaHBI BeluecTBa: T’MAPOKCHUI KallbliMsl, PACTBOP CEPHOI KHC-
Jotel, okcun Menu(Il), okcun kanbumst, oxkcun dpocdopa(V), rua-
pokcun xenesa(Ill). Kakue u3 atnux Beuects 6ymyT B3amMozeii-
CTBOBaTh MeXIy coboit? Hamuiure ypaBHEHUSI peakiMii U Hazo-
BUTE OOpa3ylolluecss BELIECTBA.

2. Kak ocymecTBUTb ciemylolide NpeBpalleHusi: cepa — OK-
cun cepbi(IV) — cepHucras kucnora — cynbdur kanbuusi? Ha-
IMUIIUTE YPABHEHMUS] PeakUMil Y yKaXWTe THUI KaXIOH peakLiMu.

Bapuant 4

1. laHbl BELIECTBA: OKCHU KajlisA, COJISIHAsl KUCJIOTA, OKCHUI Ce-
pbi(IV), docthopnas kucnora, okeun meau(1l), rmapokcua Gapus.
Kakue 13 3THxX Beuiects 6yayT B3auMOAEHCTBOBATD MeXay coboit?
Hanuiunte ypaBHEHMsI peakuuit M Ha30BUTe OOpa3ylolHecs Be-
1IECTBA.

2. Kak OCyIeCTBUTb CleaylOLIMe TNpeBPaIleHUs: THAPOKCHI
xene3a(Ill) — okcun xenesa(Ill) — cyabdar xenesa(Ill) — rua-
pokcun xenesa(lll)? HanuimMre ypaBHeHMs peakuMilt M ykaxuTte
TUIT KaXJ0#¥ peakLHH.

Pa6ora 5
XumMuyeckue peakuuu, XapakTepusyouwine otaenbHble
KNnacCbl HeopraHu4yeckux COBAMHGHMI?I

Bapuant 1

Hanuuure ypaBHEHUs! peakumii, C MOMOMIbIO KOTOPHIX MOXHO
OCYLIECTBUTDL CJIENyIOIUME MPEBPALICHUS:

1) Al = ALO, —> AICI, > AI(OH); —> ALO, —> AI(NO,),

2) P — P,0, = H,PO, —> Na,PO,

3 4
K,PO,

Ykaxute TMN KaxXaoil peakuum  nol (GopMysoil Kaxaoro se-
LIECTBa MOANMIUUTE, K KAKOMY KJIACCYy OHO OTHOCHTCH.
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Bapuant 2

Hanuuyre YpPaBHEHHUHA peaKLmﬁ, C MOMOIUBIO KOTOPBLIX MOXHO
OCYUWIECTBUTH CJICAYIOLIHE TMPEBpALLICHUS:

Cu
|
2 3 4 5
1) CuO — CuCl, — Cu(OH), — CuO —> CuSO,
H,CO
| 2/, 42 ) 3
2) ¢ — co,” 41
™ Na,CO,

YKaxute TUI Kaxnoil peakuuu v noa Gopmysoi Kaxaoro Be-
LIECTBA MMOAINUIIMTE, K KaKOMY KJIaCCy OHO OTHOCHUTCH.

Bapuanr 3

Hanumure ypaBHeHUsl peakLui, C TIOMOLIbIO KOTOPbIX MOXHO
OCYLLIECTBUTH CJIeNylOllMe MpeBpalleHus:

| , . Ca(OH), — CaCl,
1) Ca — CaO 4
™ Ca(NO,),
2) S — SO, — H,S0, — K,SO,
3\ 4/
Na,SO,

YKaxure TUI Kaxa0il peakuuy U noa GopMy/oi Kaxaoro Be-
IeCTBa MOANMULIMTE, K KaKOMY KJIacCy OHO OTHOCHUTCS.
Bapuant 4

HanuiinTe ypaBHEHUsST peakLMii, ¢ MOMOLIBIO KOTOPBIX MOXHO
OCYILECTBUTH CJICAYIOLIME TPEBPAIECHUs:

1) FeO — FeSO, — Fe(OH), — FeO — Fe — FeCl,
2) H,0 — 0, — CO, —» CaCO, —> Ca(NO;),
|2
50,

YKaxute THUI KaxXIoi peakuwu U noj ¢GopMy/aoil Kaxioro Be-
IECTBA MOMNUIINTE, K KAKOMY KJI4acCy OHO OTHOCHUTCH.
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NlononkutenvHbie 3afanHna K pabotam 4—5

1. C kakumu u3 Bewects: HNO;, KOH, H,0, HCI, NaCl —
OyZeT B3aMMOIEICTBOBAaThL OKCHI Kajbuusa? Hanuuiure ypaBHEHUSA
BO3MOXHBIX pEaKILIMM.

2. C kakumu u3 BeuwectB: Fe,0,;, Ba(OH),, KNO,;, H,0,
Na,CO; — OGyner B3aMMoONEWCTBOBaTh coidgHad kuciaora? Hamu-
IIMTe ypaBHEHUS BO3MOXHBIX PEaKLIMIA.

3. CocTtaBbTe ypaBHEHMsI peaKLHii, B pe3ysibTaTe KOTOpbIX 00-
pasyiorcs coad: a) HutpaT Menu(Il); 6) cynbdar kanusi; B) xJjo-
pun xenesa(lll).

4. U3 npuBeneHHOro nepeyHsi (pOpMyJl BBIMMIUUATE (HOPMYIIbI
BEILECTB, COCTABJISHIOIIMX MEHETUYECKUHA pPSAI KaJlbLMs:

H,S0,, CaO, Na, AICl;, H,PO,, Ca, KOH, Ca(OH),, MgO,

Ca(NO,),, BaCO,.

5. Hanuumiute opMynsl MU YKaXWTe Ha3BaHHUs: a) TPEX OCHO-
BaHMii; 6) Tpex OKCHAOB METAJUIOB; B) TPEX KHUCJOT; I) TPEX OK-
cuaoB HemeTaioB. CoCTaBbTe YpaBHEHUsI peaklMii, XapaKTepu-
3YIOIUMX XMMHUYECKHUE CBOWMCTBA OOHOIO U3 Ha3BaHHBIX BEIIECTB.

6. CocraBbTe TeHETUYECKMil pSI BelleCTB, HAaYMHAIOLIMMCS:
a) cepoi; 6) GapueM; B) yriepoaoM; I) KajiblimeM. Hanuimiute
ypaBHEHUSA COOTBETCTBYIOLIMX pEaKLIMIA.

7. C BeliecTBaMM KaKHUX KJ1aCCOB B3aMMOJAECHCTBYIOT: a) KHC-
JIOThi; 6) OCHOBaHMS; B) OCHOBHbLIE OKCHMBI; I') KHUCJIOTHbIE OKCH-
apl? Hamuniute ypaBHEHMS COOTBETCTBYIOHIMX pEaKLIMii.

8. Tlouemy npu xpaHeHuu enkux uiesnouyeit (NaOH, KOH,
Ba(OH), u np.) B 6aHKax HeOOXOOUMO HX TLIATEJABHO 3aKPbIBATh,
yTOOBI B HUX He nomnagan Bo3ayx? Kakue M3MeHEHHMS MOTYT IIpO-
W30HTU co 1esioyamMu? Hanuiurte ypaBHEHHS COOTBETCTBYIOLIMX
peakuui.

9. YVyeHuKy BblIaHbl cKIsSHKM ¢ BenlectBamMu CaCO,, Al O,
Fe n pactBopei KOH, HCI u denondranenHa. Kakue peaxkuuu,
XapakTepHbIC MJISI KUCIOT, MOXHO IIPOBECTH, TOJb3YSACh ITHMU
BewtectBamMu? Hanuiunre ypaBHEHHsI COOTBETCTBYIOLLMX PEaKHMIiA.

10. HanuviuuTe ypaBHEHHUS peaKLMi, C TMOMOIIBIO KOTOPBIX
MOXHO OCYIIECTBUTH CJIENYIOLME TpeBpalleHUs:

1) Ca(NO,), < CaO —> Ca(OH),
2) S — SO, = H,S0, — Baso,
[
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I 2
3) Fe,0; — Fe,(S0,), — Fe(OH), —> Fe,0, — Fe —» FeCl,

4) Cu(OH), —> CuO — Cu(NO;), — Cu
I
Cu CuSO, — Cu(OH),

11. Kak OneITHBIM TyTeM OMNpeNeauTb, SIBASETCA JIM OKCUI
KHUCJIOTHBIM WMJM OCHOBHBIM, €CJIM OH. a) pPacTBOPUM B BOIE;
0) HepacTBopuM B Boae? OTBeT MOSCHUTE HAa KOHKPETHBLIX MPH-
Mepax. Hanuiuute ypaBHEHHUSI COOTBETCTBYIOIUMX DEAKIIMIA.

12. BaMm BblaaHbl CKIISHKM € BelecTBaMH, (DOPMYJIbl KOTOPbIX
CaO, H,0, HNO;, P,0;. Kakue peakuuu, xapakrepHble LISl OK-
CUIOB, MOXHO MpPOBECTH, MOJb3YsACh 3TUMU BelllecTBamu? Hamnu-
IUMTE YpaBHEHUS BCEX peakLUi.

13. Hartpuit Maccoit 4,6 © MOMHOCTBLIO MpopearupoBan ¢ BO-
noi. IlonydyeHHbI pacTBOp WiEJOYM HelTpaausoBaau dochopHOii
KucaoToit. PaccuutaiiTe KoaMyecTBO BeulleCcTBa M Maccy oGpaso-
BaBILUEHCS COJIU.

14. Okcun cepbi(VI) maccoit 16 T MONHOCTbIO TpopearupoBal
¢ Bonoit. IloayyeHHBIN pacTBOp KWUCIOTbI HEMTpaMMU30BalIMd pac-
TBOPOM Tuipoxcuaa Kaius. PaccumTaiiTe KoanMuecTBO BellecTBa M
Maccy obpasoBaBlIeicsl COJM.

15. Oxkcun Sapusa mMaccoit 1,53 r mosmHOCTbLIO Mpopearupoan ¢
Bono#. [TonydyeHHBIN pacTBOp LIEI0YM HEHTPATU3OBAIU COJISIHOM
KuciaoToi. PaccuuTtaiiTe KonMuecTBO BellecTBa MU Maccy obpaso-
BaBLUEHCS COJH.

16. Kanbuuii Maccoit 8 r noJHOCTbIO NpopearupoBasl ¢ BOLOM.
[TosyyeHHBIH TUAPOKCUA HEUTPANU30Bald a30THOU KHCIOTOM.
PaccyuTaiiTe KOAMYECTBO BeElLECTBA M Maccy oOpa3oBaBuicics
coJu.

WTtorosas pa6ora no teme V

Bapuanrt 1

1. Jansr BeutectBa: (ocdop, okcum 6apusi, pacTBOp CepHOI
KUCIOThI, TMAPOKcUI Kanusi, okcun cepbl(1V), Bona. Kakue us
HUX OymyT B3auMMOAEHCTBOBaTb Mexay coboii? Hanumure ypas-
HEHUSI peaklMii M Ha30BUTe OOpa3yloLMecs BEIIECTBa.

2. Hamuuiure ypaBHEHMS peaklMil, C TMOMOIIbIO KOTOPBIX
MOXHO OCYLUECTBUTH CIEAYIOUIUE MpeBpalleHUs:

| 2~ Ca(OH),
Ca — CaO 14
™ CaCl,
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3. UeM cXOOHBI M YE€M pa3NN4aloTCsi MO COCTaBy OCHOBaHHE U
conb? OTBET MOSICHUTE TNPUMEPAMH.

4. PaccyMTaiiTe KOJIMYECTBO BEILECTBAa (MOJb) U MacCy KaxIo-
ro INpOoAyKTa, 0Opa3ylollerocsl Mpy NMPOBEJEHUHM CIEOYIOLIMX IIpe-
ppalteHuit: ruapokcun xenesa(Ill) — okcun xeneza(lll) — cynb-
dat xenesa(Ill), ecnu 6bu10 B3ato 214 r runpokcuna xenesa(Ill).

Bapuant 2

1. JlaHbl BelecTBa: KajJdbLMH, COJIsIHasA KUCIOTa, BOLA, OKCUI
Kasiblusl, MeIb, Tuapokcul Hatpusi. Kakue n3 Hux Oynyt B3auMo-
IEUCTBOBATh MeXay coboi? Hanuiuuurte ypaBHEHMs peakuuil U
Ha30BUTE OOpasylollMecs BellecTBa.

2. Hanumure ypaBHEHHUs peakLMii, C MOMOIIbIO KOTOPBIX
MOXHO OCYLIECTBUTb CJIEyIOLIHE TpeBpallleHUs:

N Ol/ NaOH N Na,CO

a; L0,

2> NaNO,

3. C BelllecTBaMM KaKHWX KJIaCCOB B3aMMOICKCTBYIOT: a) OCHOB-
HbI€ OKCMIIbI; 0) KHCIOTHbie OKcHAbl? Hanuiurte ypaBHEHHUS CO-
OTBETCTBYIOLUIUX pEaKLUi.

4. PaccuuTaifTe KOJIWMYECTBO BeullecTBa (MOAb) U MacCy KaXmo-
ro npoaykrta, o0pa3ylollerocsi rnpu NpoBeAeHUN CJENyIOLIUX Tpe-
BpalIEHU: Kb — OKCUI KaJIbLUS — CUIPOKCHI KaJTbLiUs —
XJOpUI Kalibliusl, €Ciau Obl1o B3SiTO 80 I KajbluA.

Bapuant 3

1. JaHbl BewecTBa: LIMHK, PAcTBOP CEPHOM KUCIOTbI, OKCHUI
meau(Il), Bona, ruapokcua xanbuusi, okcun yraepoaa(lV). Kakue
M3 HHUX OynyT B3auMoleilcTBOBaThb Mexidy coboi? Hanuwwurte
YpPaBHEHUSI peaklMil M HA30BUTE OOpa3yloHIMecs BellecTBa.

2. Hanuviuute ypaBHEHHUS peakllMii, NMO3BOJSIIOIIMUX OCYLIECT-
BUTb CJIeAylOlliMe TpeBpallecHNUA:

1+ MgO — Mg(OH), — MgCl,
Mg
> MgS0,

3. YeM cXxodHBI M YEM pa3avyalTcs [0 COCTABY KMCIOTa U
coiib? OTBET MOSICHUTE TPUMEPAMHU.
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4. Paccumraiite KONMMYeCcTBO BellecTBa (MOJb) U Maccy KaxKIo-
ro nmpoaykra, o0pasyiollerocsi Mpu IMpOBEAEHHH CIEAYIOLIMX Tpe-
BpallleHUH: cepa — okcua cepbl(IV) — cepHucras kuciora —
cynbduT Gapus, eciu GbUIO B3ATO 16 T cephl.

Bapuant 4

1. laHb! BelllecTBa: BOXa, COJigHAsg KUC/IOTa, MarHWii, rMIPOK-
cul Gapusi, okcun Hatpud, ruiapokcun meau(ll). Kakue us Hux
OynyT B3aMMoJeicTBOBaTh Mexay coboit? Hamuwmure ypaBHEHUs
peakuMii M Ha30BUTE OOpa3yiolIMecs] BeILECTBA.

2. Hanuumurte ypaBHeHUsI peakLUMi, MO3BOJISIOLUUX OCYILECT-
BUTh ClleAYIOLLME TpPEBpAIIEHUS:
1 4
K,0 — KOH — K,SO,
™ 3
KNO,

3. YeM cxoOoHbI UM yeM pa3jinyaroTcd 1o CoCtaBy H CBOMCTBaM
OCHOBHbIE M KHCJOTHbIe OKCHUIbI? OTBET MOSICHUTE IpUMEPaMH.

4. PaccuuTaiiTe KOIMYECTBO BeLIECTBA (MOJIb) U MacCy KaxXIo-
ro MpoaykTta, obpa3yiollerocsi npyd NpOBEICHUHM CJICAYIOIUIUX Mpe-
BpawieHuit: runpokcun meau(ll) — oxcun Meau(Il) — xnopun
meau(ll), ecnu 6bL10 B3sito 49 1 rugpokcuna meau(ll).

Tema V1. Nepuopuyeckni 3aKoH W nepuopMveckas Tadnuua
XMMH4eckuX anementoB J]. M. Menpeneesa. CTpoenne aToma

Pa6ora 1
Mepuoabl U rpynnbi NEPUOANYECKOA CUCTEMDI
XUMUYECKUX 3NemMeHTOoB

Bapuant 1

1. Onpenenure psn, NEpUON YU TPYIIy, B KOTOPbIX HaXOHSTCS
3JIEMEHTHI C TOpSIKOBHIMM HoMepamu 14, 33, 48. Kak Ha3bIBa-
I0TCS1 3TU 3JieMeHTbI? KakoBbl MX OTHOCHTENbHbIE aTOMHBIE Mac-
chbI?

2. Y kakoro u3 3J1€MEcHTOB JA-rpynnbl: Kajius WJIW LE3USA —
CUJbHee BBbIpaXeHbl MeTaIMYecKue cBoiictBa?

3. Onpenenvrte NOpsAKOBBI HOMEp, Ha3BaHME U OTHOCUTEJb-
HYI0O aTOMHYIO MacCy 2JICMEHTa, Haxodslierocs B 4-M Mepuole,
5-m psny, Il rpynne.
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Bapuaut 2

1. Onpexenvte mepuoi W rpyriy, B KOTOPbIX HAXOHATCA 3Je-
MEHTHI C TNOPAAKOBBIMM HoMepamu 24, 53, 74. Kak Ha3sblBaloTCs
3Tu 37eMeHTh? KakoBbl MX OTHOCHMTENLHbIE aTOMHBIE MAacChi?

2. Y Kakoro M3 3JIEMEHTOB 2-ro mnepuojga: a3ora Wi ¢ropa —
CWIbHEE BbIpaXeHbl HEMeTAIMYECKUE CBoicTBa?

3. Onpenenure NMOPSAKOBBIM HOMEDP, Ha3BaHUE U OTHOCHUTENDb-
HyI0 aTOMHYIO MacCy 2JIEMEHTa, HaxoAsllerocss B 5-M mepuone,
7-M psany, IV rpynne.

Bapuant 3

1. Onpenenure Mepuoa M IPyINy, B KOTOPBIX HaXomsTCs 3Jie-
MEHTBI C TIOpSAKOBBIMM HOMepamu 12, 35, 79. Kak Ha3biBaloTcs
9TU 31eMeHThI? KakoBbl MX OTHOCUTE/IbLHBIE aTOMHBbIE Macchi?

2. Y xakoro u3 3nemeHTOB IIA-rpynmnbi: 6epwuinss win 6a-
pus — CHJIbHEe BbIpaXeHbl MeTAUTUYECKHUE CBOMCTBA?

3. Onpeaenute NOPsAAKOBBI HOMEpP, Ha3BaHUE U OTHOCHUTEJb-
HYIO aTOMHYIO MacCy 3JIeMEHTa, Haxomsulerocss B 4-M mnepuone,
4-m psingy, VI rpynne.

Bapuaut 4

1. Onpexnenure Mepuoa U TPyIy, B KOTOPHIX HaxOOATCs 3Je-
MEHTbl C MNOpPSIIKOBBIMM HoMepamu 3, 23, 81. Kak Ha3zmIBaioTcs
5THU 37eMeHThl? KakoBbl UX OTHOCHTEbHbBIE ATOMHBLIE MACCHI?

2. ¥V Kakoro U3 3JeMEHTOB 3-ro Mepuojia: KpeMHHUsI WU XJI0-
pa — CWIbHEE BBbIDAXEHBl HEMETa/IMUecKUe CBoMcTBa?

3. OnpeneauTe NOPSAKOBbI HOMEpP, Ha3BaHWE U OTHOCHUTEJb-
HYI0O aTOMHYIO MacCy 3jJIeMeHTa, HaxoIdmierocss B 6-M Iepuole,
8-M psny, VI rpynne.

Pa6ota 2
CtpoeHne atoma

Bapuant 1

1. Kakoe CTPOCHHEC HUMEIOT aTOMbI XMMHYECKUX 3JIEMEHTOB?

2. YxaxuTe NOpSAKOBBIi HOMeEp, 3apsil siApa W paccuuTaiite
YUCJIO MPOTOHOB, HEUTPOHOB U 3JEKTPOHOB B aToMax Gopa (Mac-
coBoe yucino 11), meau (MaccoBoe uyuciio 63) u ojioBa (MaccoBoe
yucno 118).
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3. Hanuuiure s3eKTpoHHBIE (GOPMYJIBI ATOMOB a30Ta M allo-
MUHUS.

4. Hanuiuute He MeHee TPEX CUMBOJIOB XMMMUYECKUX 3JIEMEH-
TOB, Y KOTOpPbIX Ha BHEIIHEM SHEPreTUYeCKOM YPOBHE HAXOIMT-
csl 4eTbipe 2jeKTpoHa. M300pasure cxeMy CTpPOECHHUS aTOMa M
3JIEKTPOHHYIO (DOPMYJIY OJHOIO M3 HUX.

Bapuant 2

1. YKaxuTte pa3inyusi B CTPOEHUU aTOMOB TUIIMYHBIX METaJl-
JIOB M TUTIMUHBIX HEMETAJLIOB.

2. YKaxuTe TOpSUIKOBLIM HOMep, 3apsil sIpa M paccyuTaire
YHUCJIO MPOTOHOB, HEWUTPOHOB U 3IJEKTPOHOB B aroMmax KajbLuus
(maccoBoe yucio 40), xucihopoga (MaccoBoe uucino 16) u cepeod-
pa (MmaccoBoe uuciao 107).

3. Hanuuure 3aeKTpOHHBIE hopMysbl aToMOB QTOpa U KpeM-
HMS.

4. DnexTpoHHas dopmyia atoMa 3neMeHTa 15°25%2p%3s'. Kakoit
3TO0 3jeMeHT? Hanmummurte ¢GopMysibi OKCHMAA M TMUAPOKCHIA JaH-
HOTO 3JIEMEHTAa.

Bapunant 3

1. Yto ofOuiero B CTPOCHHUU ATOMOB XUMHUYECKHMX 3JIEMCHTOB,
pacriofioXEHHbIX B OQHOM A-rpymnmne?

2. YKaxuTe TOpSOKOBLIA HOMeEp, 3apsid siApa M paccyuTauTe
4YHCJIO MPOTOHOB, HEHTPOHOB M INEKTPOHOB B aroMax yrjiepoaa
(MaccoBoe yucio 12), uvHka (MaccoBoe uyucio 64) u 6pomMa (Mac-
coBoe yucyio 79).

3. Hanuuuure 3J71eKTPOHHbIE (POPMY/Bl aTOMOB JIUTHS W XJIOpa.

4. Hanuiuute He MeHee TpeEX CHMMBOJIOB XMMHMYECKMX 3/IEMEH-
TOB, Y KOTOPbIX Ha BHEIIHEM HEPreTUYECKOM YPOBHE HaXOIMT-
csl MATh 2JIEKTPOHOB. M300pa3uTe cxeMy CTpDOEHHUsS aToMa M
JIEKTPOHHYI0 (POPMYJTY OOHOrO U3 HHUX.

Bapuaut 4

1. YUro 0Oillero B CTPOEHUU ATOMOB XMUMMYECKMX DJIEMEHTOB,
pacIoNOXEHHbIX B OOHOM nepuoae?

2. YKaxuTe NOpPSAKOBbIII HOMEp, 3apsl siipa U pacCuUTaiiTe
4YMCAO0 NMPOTOHOB, HEMTPOHOB M 3JIEKTPOHOB B aroMax ¢ropa
(MaccoBoe umucio 19), kanusa (MaccoBoe uyuciao 39) U 3o0j0ta (Mac-
coBoe uucyio 197).
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3. Hanuiuure 371€KTpOHHbIE (DOPMYJIBI aTOMOB MarHUs U KHC-
Jiopoza.

4. DiexTpoHHas dopmyaa aTtoma neMeHTa 1572522p%3s%3p*. Ka-
Koy 3710 3neMeHT? Hanuiuurte NS JAHHOTO 3JjieMEHTa (GopMynnl
BBICIIETO OKCHIA M JIETYYErO0 COENMHEHUS] C BOAOPOIOM.

Wrorosas pa6ora no teme VI
Bapmant 1

1. ¥ kakoro 3jneMeHTa CWIbHEE BBIPAXEHBI HEMETALUIMYECKUE
CBOICTBa: a) y KHUCJoOpola WiH yriepoaa; 0) y docdopa unu
MblllbsiKa? Jlalite 0OOCHOBaHHBIH OTBET Ha OCHOBAHWU IIOJIOXKE-
HMS 2JIEMEHTOB B NMEPUOAMYECKOM Tabauue.

2. Jaiite xapaktepucTHKy aneMeHTa Ne 11 mo ruaHy:

MOJIOXXEHHE B TIEPUONNYECKOM Tabiuie

MeTaU1 WIM HeMeTaLl

CTpOEHHE aToMa

3JIEKTpOHHas1 opMyna

YUCIIO 3NEKTPOHOB HAa HAPY>XXHOM 3HEPreTUYECKOM YPOBHE,

SIBNISIETCSL I OH 3aBEPIICHHBIM

¢dopMyJia BbICLIETO OKCHUIA

e o0pa3yeT JIM DJIEMEHT JIeTyyee COEIUHEHME C BOMOPOJIOM,
ecnu obpasyeT, KaKoBa €ro XuMmudeckasi ¢opmysa

3. Kak 1 noyeMy HU3MEHSIIOTCS CBOMCTBA XMMHUUYECKUX 3JIEMEH-
TOB B Iepuonax? [lokaxure 310 Ha IIPUMEpPE 3JIEMEHTOB 3-TO Ie-
puoa.

4. PaccumTaifTe OTHOCHUTEJBHYIO AaTOMHYIO Maccy 6opa, eciiu

M3BECTHO, YTO mons u3orora "B cocrasusier 19,6%, a wsorona
"B — 80,4%. (Omeem: 10,8.)

Bapuant 2

1. ¥ kKakoro 3jieMeHTa CHJIbHEe BBbIPaXE€Hbl METAIIHYECKHE
CBOMCTBA: a) y JUTUSA WiM pyOuOMs; ©0) y Kaaus WIH CKaHOIus?
JlaiiTe 000CHOBaHHbIH OTBET HA OCHOBAHMUM IIOJOXEHWSI DJIEMEH-
TOB B IEPHOAUYECKON Tab/mMlie.

2. JaiiTe xapakTepuCTUKy 3ieMeHTa Ne 7 mo muiaHy:
® MOJIOXKEHUE B MEPUOIUUYECKOI Tabnuie
® META/U1 WIM HEMETasUl
e CTPOCHHE aToMa
e JJICKTpOHHast dopMyia

41



8 knacc

® YHCJIO 37IEKTPOHOB Ha HAPYXXHOM JHEPreTHYECKOM YPOBHE,
SIBJISIETCSI JIM OH 3aBepLUEHHBbIM

e (hopMyJia BBICLIETO OKCHIA

e 0o0pa3yeT JIKM 3JIEMEHT JIeTyyee COCAMHEHHE C BOLOPOAOM,
ecsiu o0pa3yeT, KakoBa ero xumuyeckast ¢opMmyia

3. Kak wu3MeHsOTCA CBOHWCTBA XUMHYECKHUX IJIEMEHTOB B
A-rpynnax? [lokaxute 3To Ha npuMepe 3jeMeHToB lIA-rpynnsi.

4, CKOJIbKO pa3IM4yHbIX BUIOOB MOJIeKysl okcuaa yriaepoma(lV)
MOXHO TOJIy4MTb M3 M30TOMA ymiepona C M Tpex M30TOMOB KMC-
nopona: %0, "0, ®0? Hanuwmure dopMysbl Bcex OKCMIOB U pac-
CUMTAlTE WX MOJSAPHbIE MAacCHI.

Bapuaut 3

1. ¥ Kakoro 3jieMeHTa CWJIbHEE BbIPAXEHbl HEMETANIMYECKHUE
cBOlcTBa: a) y xJlopa Wix uomda; 0) y cepbl WinM KpemHus? Jlai-
T€ O0OOCHOBAHHbIMI OTBET HAa OCHOBAHWM MOJIOKEHUSA DJIEMEHTOB B
MEpUONNYECKO TabauLe.

2. JlaiiTe xapakTepMCTHKY ajeMeHTa Ne 12 mo maHny:
MONIOXKEHUE B NMEPUONUYECKON Tabauue

MEeTaIT WM HeMeTal

CTPOCHUE aToma

3JIeKTpOHHas dopmyna

YHUCJIO 3JICKTPOHOB Ha Hapy*KHOM HEPreTMYECKOM YPOBHE,
SIBJISIETCSL JIM OH 3aBEPIUEHHbBIM

¢dopMyaa BbICLIETO OKCHIA

obpa3yeT JIM IJEMEHT JIETydYe€ COCAMHEHUE C BOLOPOAOM,
ecii oOpasyeT, KakoBa ero xumuueckas ¢opmyia

3. Kakue ofliue cBOICTBA MPOSIBIAAIOT 3JIEMEHTbl OOHHUX U TEX
xe rpynn? IlokaxuTte 310 Ha npuMmepe 3yeMeHTOB VIIA-rpynmsl.

4. Menap umeer nBa usorona: >Cu u ®Cu. Ux nonu B npu-
poIHOM Menu cocTasnsioT 73 u 27% cooTBeTcTBEHHO. PaccuuTaiite
CPEOHIOI0 OTHOCHUTEJIbHYIO aTOMHYI0O Maccy Meau. (Omeem: 63,5.)

Bapuaut 4

1. ¥ Kakoro sjeMeHTa CUJIbHEE BBIPaXEHb! METAIUYECKUE
CBOMCTBaA: a) y OepwuiMs WIM CTPOHLMUS; 0) y HaTpUsi WIM alio-
muHua? Jaiite 000CHOBAHHbIII OTBET HAa OCHOBAaHUM IIOJIOXEHUSA
3JIEMEHTOB B MepuoaMYecKoii Tabiuie.

2. Jaiite xapaKTepUCTHKY 3JeMeHTa Ne 16 1o miaHy:
e 110JI0XeHMEe B TepUOaAHUYEecKOr Tabiauie
e METaJ/l UIM HEMeTaul
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® CTPOECHHUE aToMa

® JJIEKTPOHHAaA ¢opMyna

® YKCJIO 3JIEKTPOHOB HAa HAapy>XXHOM JHEPreTUUYECKOM YPOBHE,
SIBJISIETCA JIA OH 3aBepiliEHHbLIM

e (popMyna BBICHIETO OKCHOA

e 00pa3yeT U 3JEMEHT JIeTyyee COECAMHEHUE C BOHOPOLOM,
eciu obpa3yeT, KakoBa €ro xumuueckas ¢Gopmyjia

3. Yto o6111ero U KakoBbl pa3jiiyus B CTPOCHUHU MajlblX U 00Jb-
wnx nepuonoB? Ilokaxure 310 Ha NpuMepe 3-ro U 4-ro NMEepUonoB.

4. Okcun sneMeHTa umeet coctaB 30;. Maccosast nonst Kuc-
Jopona B 3ToM okcuae coctapisieT 60%. Kakoit anemeHT obpa3sy-
eT okcun?

[lononuutenbuble 3afaHua

1. Kakoe mpocTtoe BelIeCTBO — 0Opa30BaHHOE 3JIEMEHTOM
Ne 11, Ne 12 mnu Ne 13 — uMeeT Haubosee SIPKO BBIpAXEHHBIE
MeTa/uindyeckue cpoictBa? Tlouemy? Hanumure dopMynibl rua-
POKCHUJIIOB 3THUX 3JIEMEHTOB M YKaXHTE UX XapakTep.

2. YkaxuTte HauboJjiee TUITMYHBIM METa1 U HeMeTalll 4-ro Me-
puoaa. OTBer OOOCHYWTE.

3. Kakoe npoctoe BewiecTBO — OOpa30BaHHOE IIECMEHTOM
Ne 14, Ne 15 wim Ne 16 — mmeer Hauboliee SIpKO BBIpaXeHHbIE
HeMeTajutnueckue cpoiictBa? IMouemy? Hanuinure dhopmMynabl Kuc-
JIOT, COOTBETCTBYIOLMX BBICIIHM OKCHIAM 3THX 3JIEMEHTOB.

4. DJIEMEHT C MOCTOSIHHOM BaJICHTHOCTBIO, PaBHOI JABYM, pac-
MMOJIOXeH B 4-M nepuone. Ero okcul ¥ THAPOKCHI UMEIOT OCHOB-
HbIif xapaktep. Kakoii 310 sneMmeHt? KakoBO cTpoeHHE ero aro-
Ma? CocrtaBbTe (OPMy/bI OKCHIA U TMAPOKCHUIA 3TOTO XMMHYEC-
KOTO 3JIEMEHTA.

5. YKaxuTe MOPSIKOBBI HOMEp, 3apsif sApa U paccuMTaiiTe
YHCNO MPOTOHOB, HEMTPOHOB M IEKTPOHOB B aToOMax: a) Kaus
(*K); 6) 6epwuiusi (°Be); B) maruus (**Mg); r) kanbuus (2Ca);
1) amomuuus (YAl); e) turana (®*Ti); x) sanazus (C'V); 3) xe-
ne3a (*°Fe).

6. YeM paanuyaeTcsi cocTaB suep M3oTonos: a) **Cu un *°Cu;

6) 'Ag u 'Ag? Naitte 060CHOBaHHBII OTBET Ha OCHOBAHMH pac-
4eTOB.

7. BbluMCIATE MONSAPHBIE MACChl BEIECTB, ()OPMY/IbI KOTOPBIX
1H,S0,, ;HNO,, H,0. HanumuTte ¢opMysbl aHAIOTMYHBIX CO-
eAVHEHUH, conepXamux usoton H, M BHIMUCIMTE MX MOJSPHBIE
MACCHL.
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8. Ckosbko pasHbIX MO Macce Mosiekyn okcuaa cepbl(IV) mo-
XeT obpasoBaThcsi NpU B3auMoaeiicTBuM usorornos 0, "0, 0O n
3282 CocraBbTe (OPMYJIbI BCEX MOJIEKY]T U pacCyUTaiTe MX MO-
JIIPHBIE MacChl.

9. Hanuiiinte 371eKTpoHHbiE (POPMYJIbI AaTOMOB: a) Cepbl U HaT-
pus; 0) aproHa W Kajaus;, B) KaJlbHUS U XJIOpa; I') HEOHA MU alio-
MUWUHUA; 1) KpeMHUST U OpoMa; €) MbllibgKa U yrjiepoja.

10. Ha ocHOBe Teopun CTPOEHHMSI aTOMOB OOBACHHUTE MPUUM-
Hbl TIEPUOAUYHOCTU M3MEHEHUSI CBOWCTB DJIEMEHTOB M MX COEIM-
HeHUi. OTBET NMOATBEPAMTE KOHKPETHBIMU MPUMEpPaMHU.

11. Kak oOBsAICHUTB, UCXOOA U3 TEOPUU CTPOEHUSI aTOMOB, pe3-
KUl mepexol OT MHEPTHBIX ra3oB K LIEJOYHbIM MeTauiaM?

12. Onpeaeante MeCTO 3J€MEHTOB B MEPUOINYECKON Tabjaule
MO  JJEeKTPOHHbIM  (dopMysiaM UX aTOMOB: 1522s22p"3s2;
152252p%3s%23p®; 1572522p%3523p%4s?. CocraBbTe (DOPMYJBI OKCHUIOB
M THUOPOKCUIOB U KHCIAOT, COOTBETCTBYIOIIMX 3THUM 3JIEMCHTaM.

13. Ha ocHOBaHMHM NOJIOXKEHUS B TMEPUOAMYECKON TabsuLe
OXapaKTeEpU3YHTe 3JIEMEHTbI KaJiuil, OpoM U aTIOMUHUMN.

14. Okcua »s1eMeHTa (Metaina 3-ro nepuona) UMEET MOJIEKY-
JsipHyto Maccy 102. Onpenenvre 3J€MEHT U U300pa3uTe CXEMY
CTpoeHMs ero atoMa. Hanuwurte opMysbl Okcuaa U TMAPOKCHU-
Jla 3TOTO 3JIEMEHTAa M YKaXMTE MX XapakTep.

15. Paccuuraitte maccy (H. y.): a) 8,96 a1 razoobpazHoro co-
eauHeHust dTopa ¢ BomoponoM; 0) 13,44 n razoobpa3HOro coenm-
HeHus1 ¢pochopa ¢ BomopoaoM; B) 17,92 n razoobpa3HOro coenu-
HEHUS CEPbl C BOAOPOIOM.

16. DncMeHThl A U b npuHamiexaTt K ogHoMmy nepuony. Ilpoc-
TO€ BELIeCTBO, 0Opa30BaHHOE 3JIEMEHTOM A, OypHO pearupyer ¢
Boaoit. Ilpoctoe BeulecTBO, 0b6pa3oBaHHOEe 3jeMeHTOM b, npen-
CTaBJISIET COOOM TSAXENYlo SIOBUTYIO KpacHO-OYypYylO XWIKOCTb C
HenpusaTHbBIM 3anaxoM. O Kakux 3JeMEHTax MAET peyb?

17. BeliecTBO, MCNOb3yeMOE B KaueCTBE MMHEPATbHOIo yan00-
pEHUst, COCTOUT M3 ABYyX 3JieMeHTOB — A u b. CooTBeTcTByioLIEE
3/IEMEHTY A TpPOCTOE BELIECTBO — LIEJOYHON MeTamt. DJIeMEeHT
A NpUHALAEXUT K TOMY X€ TMepuody, YTO U DJIEMEHT, 00pa3yro-
M €IMHCTBEHHbBIA HEMETaL, XXUAKUIA NMPU OOBIYHBbIX YCIOBUSIX.
OnemeHT b Haxoautcs B VIIA-rpynne, ero atoMmbl BXOJST B CO-
cTaB noBapeHHOM conu. Ompenenute 3aeMeHTbl A U b M Hanu-
LIWTE: a) MEKTPOHHbIe (OPMYJbI UX aTOMOB; 0) dopmyny Belie-
CTBa, 00pa3yloLUErocsi Npu MUX B3aUMOLEHCTBUH.
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18. BaemeHtel X ¥ Y Haxoasitci Bo 2-M nepuone. I[Ipoctoe
BEIECTBO, 0Opa3oBaHHOE 3JEMEHTOM X, pearMpyeT ¢ BOAOM C BbI-
JeJiecHUEM Boaopola. MojiekynsipHasi Macca BONOPOJHOIO COEIU-
HeHUs 37eMeHTa Y paBHa 20. Omnpenenure 3TH IJIEMEHTBI U Ha-
TMUIIATE: a) SJICKTPOHHBIE (GOpMYJIbI UX aTOMOB; 0) ypaBHEHHE
B3aMMOACHCTBUS TPOCTHIX BELIECTB, OOpa30BaHHBIX 3TUMM 3Jie-
MEHTAaMU; B) YPaBHEHME peaKliMM THIpOKCUAA 3jeMeHTa X C Jie-
Ty4YdM BOZOPOIHBIM COEIWHEHHEM 3jieMeHTa Y.

19. KakuMy XMMHYeCKMMH CBOMCTBAaMHU 00JIaldeT 3JEMEHT C
NnopsiakoBbiIM HomepoM 34? C kakUM 3JeMEHTOM OH HauboJiee
cxogeH no cpoiictBaM? JlaiiTe 060CHOBaHHBbI OTBET Ha OCHOBA-
HHUM YOJIOXKEHUA IJIEMEHTOB B MEPUOAMYECKOM Tabaule.

20. Haiinute B mepyHoOAUYECKOi TAONMLIE 3JIEMEHT, PacIoOO-
XEeHHBI B 4-M mnepuone, 5-M psay U NpPOSBISAIOLINI B COENUHE-
HHUM C KUCJIOPOAOM BaJICHTHOCTb, paBHYIO lliecTW. KakoBa ero Ba-
JIEHTHOCTb B CO€AUHEHMMU C BoaopoaoM? Hanuiuure GopMyJbl
3TUX COEOUHEHMIA.

Tema VIl. Xumuveckan cBasb. CTpoenme Bewecrs

Pa6ota 1
Xumunyeckana cBA3b. KpVICTaJ'InVHeCKVIe PELUEeTKHU

BapuanT 1

1. OnpenennTe BUA XMMUYECKOM CBSI3U B coenuHeHusix N,, KF,
HF, NH; u H,S. Hanuiuure cTpyKTypHbIE U 3/IEKTPOHHBIE (oOp-
Mmynbl coennHenuit NH; u HF.

2. N300pa3ute 3/1eKTpOHHBIE (POPMYJIBI HEATPAIBHOTO aToMa U
WOHa nuTHsA. YeM pasinuaeTcss CTpOEHME ITHUX 4YacTul?

3. Omnpenenurte THN KPUCTAJUIMYECKON pElIETKU, XapaKTEPHOI
VIS KaXJO0ro U3 CEAYIOLIMX BEleCTB: XJIOpHAa Kajus, rpadura,
caxapa, voza, ajMasa.

Bapuant 2

1. 3 npuBeneHHbIX HopMys BELIECTB BHIMTUIIUTE TOJBKO (HOp-
MYJIbl COEAMHEHHI C KOBaJE€HTHON HOJIﬂpHOl/I ceaspio: CO,, PH,,
H,, OF,, O,, KF, NaCl.

2. CocraBbTe 37eKTPOHHbIE (GOpPMYILI Mojekyn xiopa Cl,,
ceposonoposa H,S u docpuna PH,.

&r*’*‘h
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3. Ha KOHKpeTHBIX NMpuUMepax CpaBHMTE (PU3HMUECKME CBOMCTBA
BEILUECTB, MMEIOUIMX MOJEKYJSIPHYIO W aTOMHYIO KPHCTaLIMYEC-
KYIO pELIeTKY.

Bapuaut 3

I. Ompenenute BUA XMMUYECKOH CBsi3U B coenuHeHHsix SO,
NCl,;, CIF;, Br,, H,O u NaCl.

2. CocraBbTe 3/1eKTPOHHbIE (HOPMYJIbI MOJIEKYT Monaa l,, Boab
yn MmeraHa CH,.

3. Ha KOHKpeTHBIX MpUMeEpPax MOKaXUTE, KaK 3aBUCAT HEKOTO-
pble (DU3MUYECKUE CBOMCTBA BELIECTB OT THUMA UX KPHUCTAUIMYEC-
KON pEIUETKH.

Bapuant 4

1. U3 npuBeneHHbIX (POPMYJ BELIECTB BHIIUIIUTE TOJBKO (hop-
My/bl COEAMHEHHMHA C KOBAJIEHTHON HemnosiapHoMW cBasbio: I,, HCI,
0,, NH;. H,0, N,, Cl,, PH;, NaNO,.

2. CoctaBbTe (GOpMYJIbl COCIMHEHMI1, 00pa30BaHHBIX: a) Kalu-
€M U XJIOpOM; O) BOIOPOAOM W HOIOM; B) KMCJIOPOAOM M BOIO-
ponoM. YKaxXuTe BUI XMMWYECKOH CBSI3U B 3TUX COENWHEHUSIX.

3. U3o6pa3ute cxembl cTpoeHusi wonos Li*, ClI-, Na* u F~.
YKaxuTe TAN KPUCTALIMYECKON pelleTKU B COeAMHEHMsIX, oOpa-
30BaHHBIX 3TUMU YaCTULIAMH.

Pa6ora 2
3ﬂeKTpOOTpML|,aTeﬂbHOCTb N CTeneHb OKWCcneHusa

BapuanTt 1

1. Onpenenute creneHb OKMUCJIEHUST aTOMOB XUMMYECKHX 3Jie-
MEHTOB B cienyromnx coeauHeHusix: HNO,, NO,, H;N, SO,,
N,O

2 .

2. Tonb3ysicb nepuoanyeckoil TabulIed, pacroyioXuUTe B TO-
pANKEe YMEHbLIEHUS DJIEKTPOOTPULIATENbHOCTU CJIEAYIOLIUE 3Jie-
meHTh: O, N, Be, B, Li, C. Onpeanenure, rac B 3TOM psiay HOJIXK-
Hbl pacnonaratbecsi GTOp U HaTpuil. TlosicHuTe OTBET.

3. Kak u3MeHsieTCsi CTeMneHb OKHMCJIEHMsl aToMa CEpbl NpHU
okucnenun SO, no SO,;? OTBeT MOACHHUTE.
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Bapuaut 2

1. Omnpenennte CTerneHb OKUCICHUS aTOMOB XMMUYECKHX 3J€-
MEHTOB B cieaywoummx coeauHenusx: CO,, H,PO,, SiH,, P,O;,
Mg,Si.

2. B cTOpoHYy aTOMOB KakKoro XMMMYECKOIro 3JIEMEHTa CMelia-
I0TCA OOllMe 3JEeKTPOHHBIE Maphl B MOJEKYJaX CACAYIOLIUMX CO-
eaunenuit: BF;, PCl,;, CS,, CCl,, HBr? Haiite 060CHOBaHHBIM
OTBET.

3. MiaMeHsieTcs M CTENEHb OKMCJIEHMs YIJlepoaa Ipy obpaso-
BaHUU yrojbHo# kuciaorel H,CO,; U3 yriekucioro rasa u Bonbi?
OTBET MOSCHHUTE.

Bapuanr 3

1. Onpenesure CTeneHb OKMUCIEHHUS aTOMOB XMMMYECKHX 3Jie-
MEHTOB B ciiexylomux coennHeHusx: Cl,, NaClO, CaCl,, HF, SO,,
CL,0
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2. Tonb3yach NEPUOAMYECKONH CUCTEMOM XUMHYECKHUX JIEMEH-
TOB, PacNoJIOXUTE CACAYIOIIHE SJIEMEHTBI B MOPSAKE BO3paCTaHUS
ux snekTpoorpuuarenbHoctH: P, Al, Cl, Na, S, Mg. Haiinute B
3TOM psily MecTo Wi Kanusi U ¢dpropa. OTBET MOSCHUTE.

3. Kak u3MeHsieTcsl CTeneHb OKHUCJEHMsI yIiiepola TpH CXKUra-
Huu MmeraHa CH, c obpa3oBanueM okcuaa ymiepona(lV) u soawi?
OTBeT NOSICHUTE.

Bapuant 4

1. OnpenejauTe CTerieHb OKUCIEHUS aTOMOB XMMHYECKHUX 3Jie-
MEHTOB B ciieayomux coeaunHenusix: H,80,, SO,, NO,, BF;, H,S.

2. B cTOpOHY aTOMOB KaKOro XMMHYECKOIro 3JIEMEHTA CMellla-
I0TCA OOLIME S3JACKTPOHHBIC ITaphl B MOJEKYJiaX CJIEIYIOUIUX CO-
eaunennit: H,0, PCl;, H;N, H,S, CO,? Jlaiite 060CHOBaHHBIA
OTBET.

3. 3MeHSIIOTCSA JIH CTETIeHU OKMCJIEHHSI aTOMOB IpH 06Gpa3o-
BaHMU BOIBl M3 MPOCTHIX BEIIECTB — BOJAOpoIa W KucJopoaa?
OTBET MOSACHUTE.
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Paoora 3
OKWUeNUTENbHO-BOCCTAHOBUTENbHbBIE peakuunu

Bapuant 1

1. Onpeneaute creneHW OKMUCIEHUS aTOMOB B COEIMHEHUSX
PCl;, Cu,0, K,CO,;, H,SO, u SO,.

2. JlonMumuTe ypaBHEHMS peakuuil, paccTaBbTe KO3(DQPHULIUEH-
Thl. YKaXUTe, Kakue peakUuH SBJISAIOTCH OKHCIMTE]bHO-BOCCTa-
HOBUTEJIbHBIMU, U TIOSCHUTE CBOM BBHIOCOP.

a) Mg + O, = B) NaOH + H,SO, =

6) Al + Br, = r) CuO + H, =

3. JonuiuuTe ypaBHEHMsI peakLMil, paccTaBbTe KO3(MPHULMEH-
Tbl. YKaxXuTe CTerneHW OKHUCICHUSI aTOMOB, OKMCIMUTENb, BOCCTa-

HOBMTE/Ib U CTPEJIKOM NMOKAaXUTE MEpPeXol 3JEKTPOHOB.
a) Na + Cl, = 6)C+0O,=

Bapuant 2

I. Onpenenute creneHU OKUCIACHUS aTOMOB B COCIMHEHMSX
P,0;, CaCO,, H,S, SiH, u HCIO,.

2. JonuuiuTe ypaBHEHMsI peakLuil, paccTaBbTe KO3(hPUIIUEH-
Tbl. YKaXuTe, KakKMe peakluy SIBISAIOTCS OKMCIUTEIbHO-BOCCTA-
HOBUTENBbHBIMU, U TOSICHHUTE CBOM BBHIOOP.

a) Zn + H,S0, = B) P+ O,=

6) CaO + HNO, = r Mg + Cl, =

3. JonuiuuTe ypaBHEHWsl peakiluii, paccTaBbTe KO3(hdHIIMEH-
Thl. YKaXHUTE CTEMEHU OKUCJIEHUS aTOMOB, OKHCJIUTE/Ib, BOCCTa-
HOBUTE/Ib U CTPEJIKOI MOKaXUTE Mepexon 3JEKTPOHOB.

a) H,+ O, = 6) Ca + H, =

Bapuaut 3

1. Ol'lpelIC.HI/ITC CTECINCHMU OKMCIICHHWA aTOMOB B COCIUHECHUAX
CO,, Mg,P,, AICL,, H,0 u H,PO,.

2. JonuiuuTe ypaBHEHMS peakivii, paccTaBbTe KOI(DPULHEH-
Thl. YKaXuTe, KakKhe peaklUu SBJISIOTCS OKUCIUTEbHO-BOCCTA-
HOBHUTEJIbHBIMU, U TMOSCHUTE CBOM BBIGOP.

a) Ba(OH), + HCIl = B) P+ Ca=

6) FeO + H, = r) Al + O, =

3. JlonuiuuTe ypaBHEHHUSI peakKLUi, paccTaBbre Ko3(puULMEeH-
Tbl. YKaXWT€ CTENECHW OKMUCJICHWS aTOMOB, OKMCJMUTEIb, BOCCTa-
HOBUTEJIb U CTPEJIKOM TNOKaXHMTE MNEPEXOd 3JCKTPOHOB.

a) Li+ O, = 6) Cl, + H,=
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Xumuyeckas ceasb. CTpoeHue BewiecTs

Bapuant 4

1. OHPCHCHPITC CTCNIEHU OKMUCJIIEHUSA aTOMOB B COCOMHCHHAX
SO,, PH,, Ba;N,, N,0 u HNO,.

2. JonuiuuTe ypaBHEHMs Deakliuii, pacctaBbTe KO3(DdHULHEH-
ThHl. YKaxurte, KaKMe peaklMH SBISIOTCA OKHUCIUTEIbHO-BOCCTA-
HOBUTENbHBIMU, M TMOSCHUTE CBOH BBIOOP.

a) Mg + HCI = B) Li + H, =

6) S+ O,= r) H,PO, + Na,0 =

3. JonuiuuTe ypaBHEHMsI peakiiyii, paccTaBbTe KO3(DPDHLIMEH-
Th. YKaXWTE€ CTEMEeHU OKHCJIEHWSI aTOMOB, OKHUCJIMTENb, BOCCTa-
HOBUTEJIb M CTPEJIKON NOKaXHTe MeEPEXol 3JIEKTPOHOB.

a) Ca + O,= 6) N,+ H,=

Wtorosas pa6ota no teme VII

Bapuant 1

1. Onpenenure BWA XMMUYECKOM CBA3M W THUI KpUCTaJLIH4YeC-
KON pelleTkKu B CIEAyIOIIMX BellecTBax: GTOpUA Kaius, BoAa
(nen), anmas, 6pomun Harpus. Kakue ¢pusndyeckue cBoiicTBa Xa-
pakTEepHbl Jis1 BEIIECTB C MOHHBIMM KPHUCTAUIMYECKUMM pelleT-
Kamu?

2. YuyuTtbiBas NMOJIOXEHUE KUCJIOPOAa, Cepbl U CeIeHa B TEepHO-
OUYECKON Tabnuue U HUX 3JeKTPOOTPULATEIbLHOCTb, YKAXWTE,
Kakasi cBsi3b Ooisiee moasipHa: O—H, S—H wuan Se—H. [Haiite
00OCHOBAHHBIN OTBET.

3. Onpenenure CTENeHU OKMUCIEHUS aTOMOB B CJIEAYIOIHUX CO-
eauHenusix: CF,, SF,, H,S, NO,, SiO,, IF,, XeO,.

4. JlonuiIUTe ypaBHEHUs] peakuLuii, paccTaBbTe KO3(hHUIIHEH-
TBHL. YKaXWTe CTeNEHb OKHUCJICHUS aTOMOB, OKHCJIMTENb, BOCCTa-
HOBMTEJb M CTPEKOH IMOKAXHUTE MEPEX0d 3JEKTPOHOB.

a) Al + S = 6) Mg + O, = B) Na + Cl, =

Bapuant 2

1. Onpenenvte BUO XMMMYECKOM CBI3M U TUIT KPUCTAJLINYEC-
KOM pelleTKU B CIACOYIOIMX BeElleCTBax: XJOPHMI HaTpus, cepa,
KpeMHHM i, xyiopun Kanusa. Kakue dpusndyeckue CBoOiCTBa Xapakrep-
HBbl JUISI BELUECTB C MOJIEKYJISIDHBIMM KPUCTALUIMYECKUMHM pEUIET-
KamMu?
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2. Y4uTbiBasg 3HaYCHMS 3JIEKTPOOTPULATEIBHOCTH aTOMOB, CO-
CTaBbTE€ XMMUUYECKUE (POPMYIBI U YKAXKWUTE CABUI OOLIMUX 3JEKT-
POHHBIX Iap B CIACAYIOLIMX COCAMHEHUSX: a) BOAOPOIA C a30TOM;
6) BoIOpOA C XJIOPOM; B) BOAOPOAA C CEPOIA.

3. YeM paznuyaroTcs MO CTPOCHUIO HEWUTPAIbHBIE aTOMBI U
wonsl: a) Cl u CI7; 6) Mg u Mg?*? Orser nosicHure.

4. Jonuuinte ypaBHEeHUs peaklMil, paccTaBbTe KO3(PPULMEH-
Thl. YKaXuTe CTereHb OKHUCIEHHMSI aTOMOB, OKHCJHTEIb, BOCCTA-
HOBUTEJIb U CTPEJIKOW NMOKaXHUTE Mepexod 3JIEKTPOHOB.

a) Ca + H, = 6) Li+0O,= B) Al + Br, =

Bapuant 3

1. Onpeaenvre BUIL XMMUYECKOH CBSI3U U THUI KPUCTALIMYECKOU
pELIETKH B CJICAYIOLUMX BELIECTBaX: ajiMa3, QTOpUIL HATPHUS, XJIOPUL
JINTUSA, «Cyxoi jed» (TBepabiit okcun yriepona(lVv)). Kakue dbuzu-
YeCKHE CBOMCTBA XapakKTEepHbl [UIsl BELLUECTB C WOHHBIMU KpUCTal-
JIMYECKUMM DelleTKaMu?

2. PykoBoacTBysICb TabGiULEH 3/JEKTPOOTPULATE]BHOCTH, CO-
cTaBbT¢ (OPMYNbl BONOPOIHBIX COCAUHEHHH 3JIEMEHTOB 3-TO
nepuona: Si, P, S, Cl. Ykaxute, K aroMy Kakoro 3jJieMEHTa
CMelleHbl OOLIHe 3JIEKTPOHHBIE Mapkl B MOJIEKYJIaX 3THUX COEIM-
HeHUH. OTMeTbTE, B KaKOM cCjyyae 3TO CMEIIEHWE BBbIPaXeHO
CUJIbHEE.

3. CpaBHMTe cTpoeHue HOHOB Mg?* u F~ co cTpoeHHeM arto-
Ma HeoHa.

4. JonMiuuTe ypaBHEHMSI peaklMii, paccTaBbTe KO3(h(PHULHEH-
Thl. YKaXWTe CTENeHb OKHMCJIEHUS] aTOMOB, OKMCJIMTENb, BOCCTa-
HOBMUTE/Ib U CTPEJIKON INMOKaXMTE IEPEXOA JIEKTPOHOB.

a) H, + N, = 6) Al + O, = B) Na + § =

Bapuant 4

1. Onpenenute BUI XMMHYECKON CBSI3U M THUIM KpUCTALIMYEC-
KOl pelIeTKH B CJENYIOUIMX BELUECTBAX: XJIOPUA Kanus, UOL, rpa-
¢dur, xnopun Hatpusa. Kakue dusmyeckue CBOACTBA XapaKTEpHbI
[UIST BEILIECTB C aTOMHBIMHU KPUCTAUTMYECKUMM pelIeTKaMu?

2. CocrtaBbTe (OpMYJibl CJIEAYIOLIMX COCAWHEHUH: a) ¢drTopuaa
yhona; 0) BBICILIErO OKCUIA CEpbl; B) HATPUAA KPEMHMS (COeaUHE-
HME KPEMHHS C a30TOM); I') BbIclIero okcuaa xjiopa. (B Ha3BaH-
HbIX COCIMHEHMSX DJEMEHT, OTHAIOWIMHA JICKTPOHBI, MPOSIBJISET
BbICIIEEC 3HAYECHHUE CTCICHU OKMCJICHUS.)
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Xumudeckan cBa3b. CTpoeHwe BELLECTB

3. M3o06pa3ute cxeMbl 0Opa30BaHMs MOJIEKYJ BOAOpOJa M BO-
abl. OnpenenuTte BUIO XMMUYECKOM CBSI3M B 3TUX MOJIEKY/aXx.

4. JlonMUIKTE ypaBHEHUS peaklinii, paccTaBbTe KO3(hdDHUIIHUEH-
Thl. YKaXHTE CTelleHb OKHCJIEHUS aTOMOB, OKMUCJIMTEJb, BOCCTa-
HOBUTE/Jb U CTPEJKOW IMOKAXHUTE IEPEXOJ IJIEKTPOHOB.

a) Mg + P = 0) Ca + O, = B) Al + I, =

JlononHutenbHbie 3afaHus

1. Hanuuiure 371eKTpoHHBbIE (hOPMYJbI HEUTPaJIbHBIX aTOMOB U
moHoB: K u K*; S u S*7; Al u AP’". CpaBHuTEe X M yKaxuTe
pa3nuMyue B CTPOEHUU 3THUX HaCTHILIL.

2. Onpenesivte BUI XMMHUYECKOU CBSI3M B MOJIEKYJIE BELLECTBa,
€CJIM TP HOPMAIbHBLIX YCJIOBMUSIX 3TO ra3 6e3 LBeTa, BKyca M 3a-
naxa, MajopactBopuMeblii B Bojae. [IpuBenuTe nmpuMephbl BElIECTB
C TaKUMM cBoMcTBaMM. M300pa3ute 3JIEKTPOHHYIO (HOpMysy MO-
JIEKYJIbl OJTHOTO M3 HHX.

3. H3o0pa3ure MOJIEKYJIsSIpHBIE U 3JIEKTPOHHBIC (POPMYJIbI Be-
ecTB, o6pa3oBaHHbIX 3jeMeHTaMH Ne 1 u Ne 7; Ne 8 u Ne 16;
Ne 1 u Ne 35. Ykaxute BUI XMMHUUYECKOH CBSI3U B MOJIEKYJIaX KaX-
JIOTO W3 3THX BEIECTB.

4. llpuBeauTe No aBa MpuMepa BELIECTB C MOHHON U MOJIEKY-
JIIPHOM KPUCTANIMYECKMMM pelierkaMu. CpaBHUTE MX (pu3nyec-
KM€ CBOWCTBA.

5. anbsl ¢opmynnl cnenyiowmux coeauHenuii: NaH, CaH,,
NH,, HF, AlH,;, H,O. Onpenennte cteneHb OKUCIECHUSI KaXIOro
XMMHYECKOTo 37eMeHTa. Pasnenure 3TH coeqMHEHMs Ha OBe IpyIl-
Nbl B 3aBUCMMOCTH OT CTENEHM OKMCIIEHUS BOAOPOAA.

6. CreneHb OKHUCJIEHHMS 3jJeMeEHTa A B BOJOPOIHOM COEIHHE-
HUM paBHa —3, a B BbiclieM okcuae +5. OH pacmojoXeH BO
2-M nepuone. Omnpenenute 3JEMEHT, YKaXUTE CTPOEHHUE €ro aro-
Ma U cocTaBbTe (OpPMYJibl YKa3aHHBIX BBIIIE BELIECTB.

7. Hausl ¢opmynsl kucior: H,PO,, H;PO;, HPO,, H;PO,.
Onpenenute cTerneHb OKHCIeHHMss dochopa M yKaxuTe, B MoJjie-
KyJie KaKOil KMCJIOThI CTeNeHb OKUCAeHUs1 ¢dochopa HauMeHbIlas,
a B MOJIEKYJIE KaKOi — HauboJibluas.

8. Kak u3MeHsieTcsl cTeneHb OKMCJIEHHUS YT/iepola MpH OKMC-
JeHuu yrapHoro raza CO nmo yrnekucnoro rasa CO,? Oreer nmo-
SICHUTE.
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9. Ilo nNpuBEOEHHBIM YPaBHEHUSAM XHMMYECKUX peakLMil or-
penesuTe, Kakue U3 peakliil SABISIOTCS OKUCIMTEIbHO-BOCCTAHO-
BUTEJIbHBIMU, U TIOSICHUTE CBOIl BBHIOOD.

a) CuO + H,S0, = CuSO, + H,0O ) 4CuO = 2Cu,0 + O,

6) 2Fe + 3Cl, = 2FeCl, e) 3F, + S = SF,
8) KOH + HCl = KCI + H,0 X) CaCO, = CaO + CO,
r) 2Nal + Br, = I, + 2NaBr 3) 4P + 30, = 2P,0,

10. CocTaBbTe ypaBHEHUSI XUMHUYECKUX pEaKLUMil, COOTBETCTBY-
IOLIME NPUBENCHHBIM CXEMaM. YKaXHUTE CTeleHb OKHUCIIEHUS 3Jie-
MEHTOB, OKUCJHUTENb, BOCCTAHOBUTEIb U CTPEJIKOM TMOKaXUTe Te-
pEXOd 3JIEKTPOHOB.

a) Al + Br, —» B) HCl + Zn —

6) H, + CuO — r) Si + F,—

11. ¥ Kakux M3 MepeurcHeHHbIX MOHOB 3JEKTPOHHOE CTpOe-
HUE CXOAHO C 3JIEKTPOHHBIM CTPOCHHWEM aTOMOB OJIarOPOAHbIX ra-
30B: Mg?*, Fe’”, S, CI7, Cu', Li*? Kakue M3 HHUX MOTYT ObITb
BOCCTAHOBUTEISIMU B OKHUCJMTEIbHO-BOCCTAHOBUTEIbHBIX peaKLIM-
ax? Jlaiite 00OCHOBaHHbBII OTBET.

12. Hanuwwute ypaBHEeHUS] TpeX XMMHUUECKUX peakLMWil, B KO-
TOPbIX CTENEHb OKUCJIECHUSI KUCJIOPOAa HE U3MEHSIETCS.

13. M3 kakux MOHOB COCTOAT BelleCTBa, (POPMYbl KOTOPBIX
K,S, NaF u LiCl? HanuuuTte 3/1eKTpOHHbIe (OPMYJbl ITHUX
MOHOB. OTMETbTE, ¥ KAaKUX U3 HUX INEKTPOHHOE CTPOECHME CXO.-
HO C 2JIEKTPOHHBIM CTPOEHUEM OJIaropoAHOro rasa aprola.

14. [Ipu XpaHeHHUU MOPOXEHOTO UCMOJb3YIOT «CYXOil Jied» —
TBEPABbIA BbICIIMU oOKcua yriepoga. Hanwuiiure dopmyny storo
OKCHUIa U OflpelejuTe BUI XUMUUYECKOH CBSI3U B MOJIEKYIAX 3TO-
r0 COEIdUHEHHMS.

Tema Vill. 3axon Asoragpo. MonspHbid 06beM rasos

Pa6ota 1
PewieHne pacuetHbIX 3ajay

Bapuant 1

1. Paccuuraiite: a) miotHocTh (H. y.) okcuaa yraepona(lV),
r/a; 6) OTHOCHUTENbHYIO IUIOTHOCTL okcuaa aszorta(lV) mo kucnao-
poay.

2. Paccuuraiite, xakoii oO6beM (H. y.) 3aiimyT: a) 0,6 Moib
as3ota N,; 6) 10 r Bogsopona H,; B) 4,5 Monb kuciaoposa.
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3akoH Asoragpo. MonspHbii 06bem ra3oB

3. BoriumciauTte, Kakoii oO6beM KHUcCIopoda noTrpedyercst ISt
cxuraHust 5 1 metana CH, (1. y.).
Bapuant 2

1. Paccuuraiite: a) ruiotHocth (H. y.) okcuaa cepwi(IV), r/m;
6) OTHOCHUTE/IbHYIO IUIOTHOCTbL ceposogopona H,S no Bomopony.

2. PaccuuTaiiTe, Kakoit o6beM (H. y.) 3aiMmyT: a) 38 r dropa
F,; 6) 0,4 monb xjopa Cl,; B) 1,5 Monb kuciopoza.

3. Cropeno 8 r cepel. Boiuucaure: a) o0beM BCTYNIMBUIETO B
peakLUl0 Kucjioponaa; 0) oObeM oOpa3oBaBlllerocsi oKcUaa ce-

pI(1V) (H. y.).
Bapuant 3

1. Paccuuraiite: a) riotHocTh (H. y.) okcuaa asorta(lV), r/n;
6) OTHOCHUTENBHYIO TUIOTHOCTL oKcuaa yriepona(lV) mo Bomopony.

2. Paccuuraiite, Kakoit 06beM (H. y.) 3aiimyT: a) 0,4 Mojib BO-
aopoaa; 6) 2,5 monb Kuciaopona; B) 56 r azora N,.

3. BuiyucinuTe, JOCTaTOYHO JIM KHMcJIopoaa oobeMoM 15 1 (H. y.)
onsg cxuranus 62 r docdopa.

Bapuant 4

1. Paccumraiite: a) miaotHocTh (H. y.) cepoBomopona H,S, r/m;
0) OTHOCUTEJILHYIO ILTIOTHOCTh okcuaa cepbl(IV) 1o Bo3myxy.

2. PaccuuTaiiTe, Kakoil o0beM (H. y.) 3aiimyT: a) 64 r Kucjo-
pona O,; 6) 0,2 monp xi0pa; B) 3,5 Mosb BoAoOpoja.

3. Cmewanu 4 1 xiopa 1 5 & Bonopoaa. Cmech B3opBanu. Bel-
yucaute odbeM obpa3oBaBuierocss xjgoposoaopona HCl (H. y.).
Kakoi ra3 1 B KakOM 00beMe OCTaICS HEU3PpacXOJdOBaHHbIM?

[lononuuTtenbHble 3afaHuA

1. PaccuwuTaiite: a) minoTHocTh (H. y.) Kuciaopoaa, r/i; 6) or-
HOCUTE/IbHYIO TUIOTHOCTh amMMHaka NH; no Bogopoay.

2. PaccyuTtaiiTe: a) OTHOCUTEJIbHYIO IJIOTHOCTh raza 6poMoOBO-
nopona HBr no Bosmyxy; 6) mioTHocTs (H. y.) ataHa C,H(, r/a.

3. Paccuuraiite, Kakoi o6beM (H. y.) 3aiiMyT: a) 0,2 Mosb 3TU-
nena C,H,; 6) 8,8 r okcuna yraepona(lV); B) 3,2 r raza MeraHa
CH,; r) 0,6 Monb cepoBomopona H,S.
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4. Kakoit o6beM Kuciopona (H. y.) moTpedyeTcsl LI CXMHra-
Hus 20 n Bomopona?

5. Coxrnu 40 n yrapHoro raza CO. Bbluucaute: a) o6beM
BCTYMUBIIEro B peakuMIo Kucjiopoaa; 6) oobeM oOpa3oBaBLIErocs
okcuna yriaepona(lV).

6. PackanenHblii yronb pearupyer ¢ napamu Bonel: C + H,0 =
= CO1 + H,!. Bbluucaute obiiuit 06beEM MOAYYEHHBIX [a30B, €C-
JKU B peakuuio ¢ yrieM Bctynuao 900 r Boabl.

7. Kakoit o6beM 3aiiMET CMeChb ra30oB CJIEAYIOILErO KOJUYECT-
BeHHoro cocrtaBa: 0,85 mMoap Bomopona, 1,42 monb asora N,,
1,15 monb kucnopona, 2,58 monp yrnekuciaoro raza CO,?

8. IlnotHocTs GnaropogHoro rasa reaus (H. y.) pasHa 0,178 r/n.
Paccuuraiite Maccy 10 Mosb renms.

9. PaccuutaiiTe OTHOCUTEJIbHBIE MOJIEKYJIIPHbBIE MAacChl Ta3oB,
OTHOCHUTEIbHAS TUIOTHOCTh KOTOPLIX MO BOIOpOAY paBHa:. a) 22;
6) 10; B) &,5; r) 19.

10. Paccuuraiite OTHOCHUTEIbHBLIE MOJEKYJISIPHBIE MAcChl ra3os,
OTHOCUTENIbHASA IUJIOTHOCTh KOTOPHIX IO TEJUIO0 paBHa: a) 7,5;
6) 11; B) 16.

11. HewusBecTHBIii ra3 comepXHUT aTOMOB BOIOpOIa B/ABOE
Oosbllie, 4eM aToMoB yriepoaa. OTHOCHUTEJNIbHASI MJIOTHOCTb rasa
Mo rejiMio paBHa 7. BeiBeauTte dopMyiy 3TOro rasa.

12. Kakue o6GbeMbl (H. y.) Kucaopoa M BOAOpoda MIOJXHBI
npopearupoBartb, 4TOObI 0Opa3oBajiack Boaa maccoit 9 r?

Tema IX. Tanorenbi

Pa6ora 1
Xnop. Xnoposogopoa. ConsHas kucnora

Bapuant 1

1. M300pa3ure cxeMy CTPOEHHMSI aToMa XJiopa U 3JIEKTPOHHYIO
¢dopmMyly MOJIEKYIbl XJiOopa. YKaXWTe BUA XUMMYECKOI CBSI3U B
MOJIEKYJIE XJIopa.

2. Hanumurte ypaBHeHMs peakLMii: a) MeXI1y XJIOpPOM U Cypb-
MOIi; 0) MeXOy XJIOpOM M BOTOPOAOM. YKaXHUTE YCJIOBUSI MNpPOTE-
KaHUW$Sl 3TUX peaKUMil, a TAKXE OKMCIHUTEIb U BOCCTAHOBUTEID.

3. Hanumute ypaBHEHUS peakKLMiA MEXIY COJSTHOW KHUCIOTOM
y: a) ruapokcuaoM Oapusi; 6) LIMHKOM; B) HUTpaToM cepebpa. Ha-
30BUTE MOJYYECHHBIE BEIECTBA.
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ranorexbl

Bapuant 2

1. Hanuiuure 31eKTpOHHYIO (HOpMYJYy MOJICKYJbl XJIOPOBOAO-
pona. YKaXuTe BUI XUMHUYECKOU CBSI3U B MOJIEKYJIE.

2. Hanuiiute ypaBHeHUsI peaklLIMi: a) MEXIy XJIOpOM M HaT-
pueM; 0) MeXOy XJIOpOM U KajlblIMEM. YKaXWUTE YCJIOBMUS IIPOTE-
KaHUS 3THX peaxklidii, a TaKKe OKHCJHUTE]b U BOCCTAHOBUTENbD.

3. C KakUMM M3 NEPEeYUCICHHBIX BelIECTB OyneT pearuposarb
cojisiHasl KucioTa: cepebpo, okcun meau(ll), amomMuuuit, ruapok-
cua Hatpusi? Hanuuiute ypaBHEHMsI BO3MOXHBIX peakUMil M Ha-
30BHUTE IOJyYEHHLIE BEIIECTBA.

Bapuaur 3

1. Hanummurte cxeMy oOGpa3oBaHusl MOJEKYJbl xiopa. Kakoma
CTETIEHb OKMCJIEHWsI aTOMOB XJIOopa B 3TOii MoJjeKyine?

2. HanuiuTte ypaBHEHUSsI peakliMif: a) MeXIy XJIOpOM U BOIO-

pomoM; ©) MeXIy XJIOPOM U XKeJE30M. YKaXHuTe YCJIOBHUS IPOTeE-
KaHMSl 5TUX peakluii, a TaKkKe OKMCJIMTEe]lb U BOCCTAHOBHUTEJIb.

3. Hanuiuute ypaBHEeHUSI peakLMil MEXIY COJISTHOM KHCJIOTO¥
U: a) mMarHueMm; 0) OKCHIOM MarHus; B) TUAPOKCHIOM MarHus.
Ha3zoBuTe nonyyeHHbi€ BeElIECTBA.

Bapuaut 4

1. Hanuiure cxeMy oOpa3oBaHHsi MOJIEKYJBI XJIOPOBOIAOPOIA
M3 aTOMOB BOJOpOJa U XJiopa. YKaXHUTe CIABUT OOLLUEHA 3JIEKTPOH-
HOW Tmapsl.

2. HanumuTte ypaBHEHMsI peakliMii: a) MeXIy XJIOpOM U
Menblo; 0) MeXay XJI0pOM U ajliOMMHHEM. YKaXHUTe YCJOBHUS Ipo-
TEKaHMsI 3TUX peaklMi, a TaKXe OKMUCJIHUTEJb U BOCCTAHOBUTEIIb.

3. C xakMMM M3 MEPEUYHCIIEHHBLIX BEIIECTB OYyAET pearMpoBaTh
COJISIHasl KMCJ10Ta: LUMHK, OKCHI KalblLUs, PTYTb, TMIPOKCHA Ka-
nus? Hanuimurte ypaBHeHMs BO3MOXHBIX peakIMii M Ha30BHTE
MOJYYEHHEIE BELIECTBA.

Pabora 2
®T1op. bpom. Noa

Bapuaut 1

1. MoXHO M NOAYyYUTb (PTOPHYIO BOAY NOAOOHO XJIOPDHOH M
OpoMmHoii Bone? JlaiiTe 060CHOBaHHBI OTBET.
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2. Hanumure ypaBHEHHUsI peaklil, C MOMOILbIO KOTOPBIX U3
6pomuna meau(ll) MoxHO mnOAYYUTH MeOb U GPOM.

3. Hanuiure ypaBHeHWsI peakuuii: a) Mexay GTOpoM U Hat-
pueM; 0) Mexay OpOMOM M LIMHKOM; B) MEXIYy MOAOM M AIIOMHU-
HUEM. YKaXUTe CTENEHW OKUCJIEHMUSI aTOMOB, & TakKXe OKMUC/IH-
Tellb U BOCCTAHOBUTEJIb.

Bapuanr 2

1. Ha ocHOBe MnoOnoOXeHUS 3JIEMEHTOB B [EPUOAUYECKON Tab-
JIMLIE YKaXUTe, KAKOMW M3 rajoreHoB — ¢Top Wid Opom o0jana-
€T OoJblIei 31eKTPOOTPHULIATEIbHOCTbIO. OTBET 06OCHYIITE.

2. HanuiuMre ypaBHeHMsl peakiliii: a) MEXIY HUTPATOM cepeb-
pa u O6poMoBoaoponHoit kuciaotoir HBr; ©) mexay OpomMuiom
HaTpUs U XJIOPOM; B) MEXIy HOIMAOM Kajauss U HUTpPATOM cepeOd-
pa; r) MEXIy HONMAOM HaTpusi U 6pomoM. B ypaBHeHHUSsIX peak-
LU 6 U 2 yKaXUTE CTENEHU OKHUCJIECHUS aTOMOB, a TaKXXE OKUC-
JIMTEJb U BOCCTAHOBMTEID.

3. Kak MOXHO 53KCHepHUMEHTAIbHO OOHApYyXHUTb MpPUMECH
voaunaa Harpusi B xiuopuiae Harpua? OTBET MOATBEPAMTE ypaBHE-
HUEM pEaKLMU.

Bapuant 3

. IloueMy Ha cBeTy y GpoMmaa cepebpa MoOsIBASIETCSI HEMNPHU-
ATHBIA 3anax? OTBeT MOATBEPAMTE YpaBHEHUEM pEaKLiMH.

2. HanuuMrte ypaBHeHUsl peakliMi allOMUHUS C MOAOM U TO-
poM. YKaxuTe CTelleHU OKUCJEHHUsI aTOMOB, a TakKe€ OKHUCIUTENb
U BOCCTAHOBUTEJIb.

3. Yepe3 pacTBOp, coiepxXaluvii GPOMHI Kajlus ¥ MOAMI Ka-
JIYsl, TIPOMYCTUJIM U30BITOK Xjiopa. Ilocie 3Toro pacTBop BHITApH-
JIM, a ocaJoK MpokKanwiu. YTo npeacrasisieT co0oil ocTaTOK Moc-
Jie npoxaniuBaHusa? Hanuuiute ypaBHEHHSI COOTBETCTBYIOIMX pe-
aKLHUU.

Bapuaut 4

1. Ha ocHoBe MOJIOXKEHUSI 3JIeMEHTOB B TepUOAMYECKOil Tal-
JIMLUE YKAXWUTE, KAaKOW M3 FajlIoTEHOB — HOA WM OpoM oO0Jjiagaet
OoJibllIef 3JIEKTPOOTPULATENBHOCTbIO. OTBET OOOCHYIiTE.

2. C KakMMM H3 HUXETIEPEYUC/ICHHBIX BElleCTB OyneTr pearu-
poBaThb OpOM: BOOOPOJA, UOAMI HATpUsl, XJIOPUA Kaiusl, KaJblIUi,
¢dTopun kanus, amomuHuit? Hanuiuure ypaBHEHUS OCYIIECTBU-
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MBIX pEaKilvid. B ABYX M3 HHUX YKAXMTEC CTECIICHH OKUCJICHUS aTo-
MOB, @ TaKX€ OKHUCIHUTECIIb U BOCCTAHOBHUTEIIb.

3. K BoaHOMy pacTBOpY MoAMAa HATpUA HOOABUIHA KpaxMmallb-
HBIM KJeicTep. 3aTeM 4Yepe3 3TOT pacTBOp mpomycTwiu xjiop. Kak
M3MEHWICS LIBET pacTBopa M no4yeMmy? OTBeT MOATBEPAMTE YpaB-
HEHHEM peaKLMH.

Pa6ora 3
PelueHne pacyeTHbix 3apay

Bapuaut 1

1. PaccuuTaiite 0o6beM xjtopa (H. y.), KOTOpbIii IpopearupoBai
C MOOMAOM Kaliusl, €CNH IIpU 3TOM O0Opa3oBajici MOI Maccou
508 r.

2. Kakoii o6beM 3aiimer 0,5 monp xjopa (H. y.)?

Bapuant 2

1. PaccuuTaiite oO6beM xjopa (H. y.), KOTOphIii MoTpedyercs
IUIST BBITECHEHHUSI Bcero OpoMa M3 pacTBopa, conepxaimiero 103 r
OpoMUIa HATpUS.

2. Paccuuraiite Maccy XJIOpOBOAOpOAa, 3aHUMAIOLLETO 00bEM
448 n (H. y.).
Bapuant 3

1. Paccuuraiite, kakue 06beMbl BOAOPOAA U XJIOpa M3pacxoidy-
I0TCS VI CMHTEe3a XJIopoBoaopona oobemom 50 1.

2. Yepe3 pactBop uoauna Hatpusi nponyctwiu 11,2 n xjiopa
(H. y.). Paccuuraiite Maccy vona, BBIISJIMBIIETOCS IPU 3TOM.
Bapuanr 4

1. Kakoit oO6beM xjiopoBomopoaa (H. y.) M3pacxoayercs s
HelTpanuM3auMy pacTBopa, coaepxawmero 10 r ruapokcuaa Hat-
pus?

2. Paccuuraiite 006beM xyopa (H. y.), KOTOpbIii BCTYIIWJI B pe-
aKklMI0O C BOJOPOIOM, €CJIM 'TIph 3TOM oOpasoBanoch 10 1 xyopo-
BOJIOpOAA.

.
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Wrorosas pabora no teme IX
Bapuant 1

1. Mexny KakuMM M3 TIEPEYHCIECHHbIX BELIECTB BO3MOXHbBI XM-
MHUYECKUE peakuMU: OpoM, coisiHasg Kucyiorta, okcua meau(Il),
MarHui? Hanuiure ypaBHEHHSI OCYIUECTBUMBIX pPeakLMii U Ha30-
BUTE OOpa3ylollMecsi BelllecTBa.

2. Hanuiiurte ypaBHeHMsI peakuuii, C TOMOIIbIO KOTOPbIX
MOXHO OCYILIECTBUTH CJEIyIOLIHE TpeBpalieHus:

1 2 3
Cl, — HCl — NaCl — AgCl
Peakuuio 1 pa3bepuTe KakK OKMCIHUTEIbHO-BOCCTAHOBUTEJIb-

HYy10: 0003HaybTe CTENEHM OKMCJIEHMSI aTOMOB, CTPEJKON YKaXM-
T€ TEepPeXol 3JIEKTPOHOB, a TaKX€ OKHCJIMTE/Ib U BOCCTAHOBUTED.

3. PaccuuraiiTe 06beM Bomopona (H. y.), KOTODbIil BbLIEJIUATCS
rnpu B3aumoaeicTBuu 130 r LMHKA C COJSIHONH KUCJOTOM.

4. KakuM crocoboM MOXKHO MPOBEPUTH COJISIHYIO KMCJIOTY Ha
HaJMyue B Hell cBobomHoro xyiopa? OTBET MOATBEPAMUTE YypaBHE-
HHUSIMU pEAKLIMI.

Bapuant 2

1. HanuiuuTte ypaBHEHUsI peakLMii MeXay COJISTHOW KHUCJIOTOWM
U: a) TUAPOKCUAOM KajbLiusi; 6) OKCHIOM aIOMUHMSE; B) LIMHKOM.
Ha3zosurte oOpa3yiolinMecsi BeLIECTBa.

2. HanuwuTe ypaBHEHMS peaKLMii, C TOMOLIbIO KOTOPBIX
MOXHO OCYILUECTBUTH CJIEAYIOLLUUE MPEBPALLEHHUA:

| 2 3
HI — KI — I, — All,
Peakuuio 3 pa3bepute KaK OKMCJIUTENbHO-BOCCTAHOBUTENb-

HYIO: 0003HauybTe CTENEHM OKMCJCHMUS aTOMOB, CTPEJIKOW YKaXKu-
T€ MNMEPEXOd 3JIEKTPOHOB, 4@ TAKXE OKMCIIMTE/Ib U BOCCTAHOBMUTCIIb.

3. Kakoit o6bem xsopa (H. y.) norpebyeTcs st NONYYEHHUs
80 r 6poma M3 Opomuaa Kaius?

4. B oaHoOI U3 NpoOUpPOK AaH pacTBOp MOAUAA Kalausi, a B APY-
roit — pacrBop xjnopuna Kaausi. Kak MX MOXHO pacro3Harb?
Bapuant 3

. Mexny KakMuMHU M3 TEPEUUCICHHBIX BEUIECTB BO3MOXHBI
XUMUUYECKUE peakKUMM: MOIMI Kajus, XJIOp, COJIsiHasg KUCJIOTa,
HUTpaT cepebpa? HanuuiMrte ypaBHEHHUs OCYLUECTBMMBIX DeaKUUWi
¥ Ha30BUTE 0Opasyloliuecs BelUleCTBa.
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2. Hanuiuurte ypaBHeHMs peakuHii, C ITOMOHIbIO KOTOPbIX
MOXHO OCYIIECTBUTh CJIEAYIOIIME TpeBpallEHMS:

3
HBr — KBr — Br, — CaBr,

Peakiimio 3 pa30eputre Kak OKHUCJIUTEIbHO-BOCCTAHOBUTEJb-
HyIO: 0003HaYybTe CTCIIEHU OKMCJIEHHUS aTOMOB, CTPEJIKOH YKaXu-
Te MepeXold JIEKTPOHOB, a TaKXKe OKMCIMTEIb U BOCCTAHOBHUTEb.

3. Paccuutaiite o6beM xjopoBoaopona (H. y.), HNOJY4EHHOTO
Mpu B3auMoraeicTeuu 117 r xyopuaa HaTpHUsl C KOHLUEHTPUPOBaH-
HOW CEPHOIl KHMCIIOTOM.

4. Kak ocBOGOOWUTDL XJIOpUA MarHusi OT MPUMECH OpoMuIa Mar-
HUA? ONUIIKMTE XOH OIMBITA U COCTaBbTE HEOOXOAMMOE ypaBHEHUE
peakuuu.

Bapuant 4

1. C kakuMM U3 NepeyMCIeHHbIX BELieCTB OyleT peardpoBaTh
COJIsIHasg KMUCJoTa: UMHK, ruapokcun Meau(Il), okcun MarHus, ce-
pebpo? Hanuinure ypaBHEHHs] OCYILECTBUMBIX peakUMil W Ha3o-
BUTE 0Opa3ylolUeCs BellecTBa.

2. Hanumwure ypaBHEHMs peakKlHii, C IMOMOIUBI0 KOTOPBIX
MOXHO OCYILECTBUTDH CIIEAYIOIIHE IPEBPAILEHUS:

1 2 3
Cl, — NaCl — HCl — MgCl,
PCaKIIHlO 1 pa36CDMTC KaK OKHUCIIUTECIBHO-BOCCTAHOBHUTECIb~-

HyI0: 0003HaybTe CTENIEHU OKMCJIEHHS aTOMOB, CTPEJIKOH YKaXH-
T€ IMepexol 3JEKTPOHOB, a TAKXKE OKHUCIUTENb M BOCCTAHOBMTED.

3. Paccuwmraiite 06beM xjopoBoaoposa (H. y.), o6pasylouiero-
cs1 npu B3auMordeictBuu 20 J1 xJiopa ¢ BOOOPOIOM.

4. B ogHO# M3 TMTPOOUPOK HAXOMHUTCS PacTBOP XJIOpHJa HATPUS,
a B ApYrol — cossiHast kuciaoTa. Kak ux MOXHO pacrio3HaTh, He
MOJIL3YACh MHAMKATOpoM? OTBET MOATBEPIUTE COOTBETCTBYIONIM-
MM YpaBHEHMSMH peaKIIuii.

[lononHuTenbHblie 3agaHus

1. Janbt BeuiecTBa, dpopmyasl Kotopeix NaCl, Mg, H,0, P, KF
u CaBr,. C kakuMu U3 HUX Oyaet B3auMozaeiictBoBatb xjop? Co-
CTaBbTE YPaBHEHHUS BO3MOXHBIX peakivit. OnHY U3 HUX pa3bepH-
T€ KaK OKHUCJIUTEIbHO-BOCCTAHOBUTEBHYIO: YKAXUTE CTEIECHU
OKMCJIEHUST 3JIEMEHTOB, a TaKXe OKMUCIIMTEIb M BOCCTAHOBHUTEID.

S
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2. Xnopun xene3a(lll) MOXHO MonyyuTs: a) B3aMMONEICTBU-
€M XKeJie3a C XJIopoM; 0) AedCTBMEM XJiopa Ha pacTBOp XJIOpuiaa
xene3a(ll). Hanuuinte ypaBHEHUS 3THX peakUUil U yKaxure
OKHUCJIMTENb.

3. HanuniMre ypaBHEHMs pe€aKLMil, C HOMOILBIO KOTOPBIX
MOXHO OCYHIECTBUTbH CJICAYIOLINE IPEBpaLLEHMUSI:

KBr — Br, — HBr — AgBr

>AlBr, J

4. C xakMMM K3 NEPEYUCJICHHbIX BelleCTB OyIeT peardipoBaThb
COJIsIHasA KUCoTa: Xene3o, ruapokcua Meau(ll), 3osoto, kapb6o-
HaT Kanbuusd, okcua xenesa(lll)? Hanuuivte ypaBHeHHsT BO3MOX-
HbiX pEaklMWil MU HA30BUTE MOJYUYEHHbIE BEllECTBA.

5. HaHbl pacTBOpbl BeulecTB, dopMyasl kotopeix BaCl,, HCI,
Nal 1 KOH. Onumure, KaKk MOXHO pacro3HaTb 3TWU BELIECTBA.
3anuviuuTe ypaBHEHUsS] MCIIOJb3yeMbIX pPeaKLIHi.

6. MOXHO 1M UCMOJIB30BaTb OAMH M TOT Xe NMpubop mis no-
JydyeHuss B nabopatopuu xjopa M xjopoBomopona? Hapucyiite
npubop M AaiiTe 0OOCHOBAHHBIA OTBET.

7. Hanuuuute M3BeCTHbIC BaM YpaBHEHMSl PEaKliMil MOJlyueHUsi
xJiopyla UMHKa. B OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLMSIX
YKaXXKMTE OKHCJUTENIb U BOCCTAHOBUTED.

8. Ha Becax ypaBHOBeCHJW IIBa CTaKaHa C COJISIHOM KHCJIOTOM.
B oauMH M3 HMX MOMECTUIM KYCOYEK LIMHKA, a B APYIOoM — KyCO-
4yeK MarHusi Takoil xe Macchl. B Kakom nosjoxeHuu OydayT ydallKu
BECOB I10CJI€ OKOHYaHMsl peakuuit? Jlakite oOOCHOBAHHBLIM OTBET U
COCTaBbTE YPAaBHEHUS pEaKlIMid.

9. Kak, 1MMest B CBOEM pacHOpsSiXKEHUM HOAMI KaJlusi, COJISHYIO
Kuciaoty u okcua MapraHua(lV), nmonyuurs mon? CocrtaBbTe ypaB-
HEHUS MPOTEKAIUIMX peakKUUd U YKaXHUTE, SIBASIIOTCS JU OHU
OKMUCAUTEIbHO-BOCCTAHOBUTENbHBIMHU.

10. Kak XMMHYECKMM IIyTEM OTJINYMUTbL OpOMHA Kaiusi OT
noauna kaiua? [lpuBennTe BCce M3BECTHbIE BaM CIOCOOBI pacro-
3HaBaHMsi. Hanuwinte ypaBHEHUST peakliiuvii.

11. B xonbe Harpenu cmech okcuaa MapraHua(lV) ¢ koH-
LEeHTPUPOBAHHOM coJsiHON KuchaoToi. K ropyiy Kondsl nomHecau
BJIAXXHYIO HOAKpaxMajibHylo Oymary (6yMara, rnpeaBapUTelbHO
NMpONUTaHHAsi UOAMIOM Kajiusi U KpaxMaJloM) — OHa [MocCHHena.
OObBbsICHUTE 3TO fIBEHWE U COCTaBbTe ypaBHEHUE peakLHU.

12. OauHakoBO M yuciao MoJiekys: a) B 100 r ¢propoBoaopo-
na u 100 r 6pomosogopona; 6) B 10 n ¢propoBosopona u 10 n
opomoBoaopona? Jlaiite o60CHOBAaHHBIA OTBET.
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13. Kakoit o6beM Opomosomopoma (H. y.) morpebyercs s
HeWTpaJM3allM¥ pPacTBOpa, comepxallero 28 r ruapoKcuaa Kaius?

14. AloMuHMIT Maccoit 5,4 T npopeardipoBall C COJSIHOM KHC-
JIOTOil. BblumcauTe: a) 00beEM BbLIEAMBLIETOCS Boxopona (H. Y.);
0) Maccy oOpa3oBaBLIEICSI COJIH.

15. Yepe3 cKISIHKY C pacTBOPOM HOOMIa KaJiUsl MNPOIYCTHIN
4 11 Bo3myxa (H. y.), comepxaulero xjop. Ilpy 3ToM BbLIEAUNOCH
5,08 r vona. KakoBa o6bemHasa 1051 xj1opa B Bo3gyxe?

16. PaccuutaiiTe Maccy ajllOMUHMsS, KOTOpbIl JOJIKEH BCTY-
MUTh B pEaKkLMIO C COJAHOU KHUCJIOTOH, 4TOObI 0Opa3oBajioCh
5 MoJib XJIOpUa ATIOMUHMUS.

17. K pactBopy, comepxailiemMy 2 r OpoMuaa KaibLiusi, IpU-
JIWIU M30BITOK pacTBopa HUTpaTa cepebpa. BrluMciaure maccy 00-
pa30BaBIIETOCST OCAaIKa.

18. Paccuuraiite Maccy xjiopa, KOTOPbIi IOJXKEH BCTYNMTb B
pEaKLHIO C UOAUIAOM HATpHUSl, YTOOBI MOJYy4YWIOCh 4 MOJIb HOJA.

19. PaccuuraiiTe OTHOCHUTENbHYIO IUIOTHOCTh XJIOpa MO BO3OY-
Xy U 110 BOIOpONY.

20. PaccuuraiiTe MaccoByI0 OOJIO XJIOpa: a) B TeTpaxJopuie
yriaepoga CCl,; 6) B xnopune xenesa(ll); B) B ximopogopme
CHCL;; 1) B xjiopune amioOMUHUS.

21. Paccumrajite Maccy rMapoOKcHAa HaTpHsI, HEOOXOOIHMMOTO IUIst
nojiHoii HeiTpanusauru 300 r pacTBOpa COJISTHOM KUCAOTBHI C Mac-
coBoii noneit HCl 8%.



Tema I. dnexTponuTHYECKas AMCCOUMALMA

Pa6oTa 1
INEKTPONUTLI U HEINEKTPONUTBI.
INEKTPONMTUYECKas amccoumauns

Bapuanr 1

1. Hanuuite ypaBHeHMs 2J1eKTPOJUTHYECKONH AMCCOLMALMU
CepHOM M a3oTHO#M KucioT. Kakue oOlIMe HMOHBI COAEPXATCS B
pacTBopax 3TUX BellecTB?

2. laHb! BeuiecTBa, ¢opmyabl Kotopsix: a) BaSO,; 6) AgNO;;
B) C,,;H,,0,, (caxap); r) CuCl,; n) NaOH; e¢) HCl. Broinumute
TOJIbKO (POPMYJIbI 3JIEKTPOJIMTOB U TOSICHUTE, MOYEMY 3TU Bellle-
CTBa OTHOCSAT K 3jleKTposiMTaM. Hamuuiure ypaBHEHMS UX IUCCO-
LMallMi U MOAYEPKHUTE KATHOHBI.

Bapwaut 2

1. K kakoMy KJlacCy HEOpraHM4YeCK1MX COCIMHEHUI OTHOCAT Be-
LIECTBO, €CJIM €ro BOAHbIA PacTBOP XOPOLUO NPOBOAMT 3JIEKTPHU-
YECKUM TOK M MU3MEHSIET OKpacKy MHaukatopa geHoadTanenHa B
MasiMHOBbIM 11BeT? Hanuiuute (opmynbl ABYX TaKMX BELUECTB M
COCTaBbTE YpAaBHEHUSl MX OUCCOLMALIUU.

2. B pactBope o6GHapyXeHBI clieayiollde MoHbl: Na', NO;™,
H*, SO,>~, K. Ilpu pacTBOpeHMH KaKuX BELIECTB MOLIM 06pa-
30BaThCsl Takue HMOHbI? Hanuiuute GopMysbl 3TUX BELLECTB M
ypaBHeHMs1 X auccouvaunu. HazoBure kiacchbl HEOPraHMYECKUX
COEIMHEHMI, K KOTOpPbIM OTHOCST 3TW BellECTBa.

Bapuaut 3

I. Hanuwute ypaBHEHHUS SIMEKTPOJMTUUECKON nMUCCOLMALNU
TMAPOKCHUIA HAaTpusi M ruiapokcuiaa Oapusi. Kakue oOuive HOHBI
COJEPXKATCS B pacTBOpax 3TUX BELIECTB?

2. JdaHbl BeutectBa, (opmyabl Kotopweix: a) HCIl; 6) CaCOy;
B) KOH; r) C,HO (cnupt); a) K,S0,; e) Fe(NO,),; x) O,; 3) L,
Boinuuurte otacabHO GOPMYJIbl JEKTPOJIUTOB U HEDNEKTPOJIMUTOB.
[Toscuute cBoi BbIGOp. HanuiliuTe ypaBHEHMsS OMCCOLIMALIMU
3JIEKTPOJIUTOB U MOJYEPKHUTE AHUOHBI.
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Bapuant 4

1. K KakoMy KJiaccy HEOpraHM4eCKMX COCMUHECHHH OTHOCAT Be-
LIECTBO, €CJIU, €r0 BOMHBIA PAacTBOP XOPOLIO TMPOBOAUT 3SJIEKTPH-
YeCcKHMil TOK M M3MEHSIET OKpacKy MHIMKAaTopa JlakMyca B Kpac-
Hblil uBeT? Hanuiunte dopMynbl ABYX TAKUX BELLECTB U COCTaBb-
T€ ypaBHEHMSI MX IHUCCOLMALIHHU.

2. B Boae OJHOro MCTOYHHKA ObLIM OOHApYXEHBI CJIEAYIOUIUE
uonsl: Ca**, Fe**, CI-, Br~. Ilpu pacTBOpEHUM KaKMX coOJ€il B
IUCTWUTHPOBAHHON BOMIE MOXHO MOJIYYUTh PAaCTBOP, CONEPKaIUi
Te Xe MoHb? Hanuuiure GopMyJbl 3TUX COJieil M ypaBHCHHUSI MX
IUCCOLMALIUHL.

Pabora 2
INeKTpONMTUYECKas AUccoLnaums.
Peakuun noHHOro obmeHa

Bapuant 1

1. Hanuiute ypaBHEHHS 3JEKTPOJUTUYECKON MMCCOLMALIMU:
a) xnopuga xenesza(lll); 6) cynbdara Kanusi; B) HATpata Oapus;
r) ¢docopHOii KUCNIOTHI; 1) TMIPOKCHIAA HATPHS.

2. HanuiinTe MOJIEKYISApPHBIE M WOHHbIE YpaBHCHMS peakLUii
MeXJIYy pacTBOpaMu: a) CepHOH KHMCIOThI W XJiopuaa Oapus;
0) rugpokcuaa Kanust u pochopHOil KUCIOTHI; B) KapOoHaTa HaT-
puss 1 Hutpata cBuHUa(II).

Bapuant 2

l. Hanuumure ypaBHEHHs 3JEKTPOJUTUYECKON IUCCOLIMALIMU:
a) ruapokcuaa Kaablius; 6) xiopuna menu(Il); B) cepHoit KUCIO-
Tel; T) cyabgara xeneza(lll); n) uurpara kanms.

2. Hanumurte MoNeKylasipHble U WOHHbIE YpaBHEHUS peakuHii
MEXIY pacTBOpaMH: a) COJSAHOW KHCJOTBI MU HMUTpaTa cepedpa;
6) xnopuna 6apus u cyiabdara Meau(ll); B) rugpokcuma xKanbuus
A a30THOW KMCIOTHI.

Bapuant 3

1. Hanuuiure ypaBHEHHs 3JEKTPOJMTHUYECKON MUCCOLIMAIIMU:
a) xjopuaa amoMUHMS; 6) docdara Kanus;, B) a30THOI KUCIOTHI;
r) cyibdara HATpHsi; O) XJOopuAa MarHus.
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2. Hanuuinte MoNeKyjsipHble U MOHHBIE YPaBHEHMUSI peakLMii
MEXIY pacTBOpaMu: a) KapOOHaTa HaTpuUs W XJIOpMIA KajbLUs;
0) ruapokcuaa 6apusi U CONSIHOM KMCJIOTbI; B) CEPHOI KHCJIOTHI
M HUTparta Gapus.

Bapuant 4

l. Hanuiuiure ypaBHeHMS 3JEKTPOJUTUYECKON MUCCOLMALIUU:
a) Hutpata Menu(ll); 6) consitHOW KMCIOThI; B) cyiabdara aaloMu-
HUS; T) THAPOKcHIa Oapus; o) cyabdara LIMHKA.

2. Hamnuuiute MoeKyasapHble U MOHHBIC ypaBHEHUSl peakLMii
MEXIY pacTBOpaMHu: a) TMApPOKCMIA JIUTUSL M a30THOW KHUCJOTHI;
©0) Hutpata Meau(ll) u rugpokcuaa Hartpusi; B) KapOoHata Kajius
1 HochOpHOH KHUCIOTHI.

Pa6ota 3
Peakuun noHHoro obmeHa. [maponus coneu

Bapuant 1

I. Ykaxurte, npu B3avMMOJEHCTBUM PacTBOPOB KaKUX BEILECTB
obpasyetrcsi ocanok: a) AgNO, u K,PO,; 6) CuSO, u NaOH;
B) KOH u HCI; r) BaCl, u K,SO,. Hanuiuute ypaBHeHus peak-
LM B MOJIEKYJISIpPHOI W WOHHOI (dopmax.

2. YKaxuTe, Kakue u3 TNepeyUCICHHbIX COJIed MOABEpraloTcs
TMAPOJNM3Y MPU pPaCTBOPEHUM B BOAE: KapOOHAT HATpMsl, XJIOPHUA
Kanusi, Hutpat meau(ll).

Bapuant 2

1. YKaxuTte, Npy B3aWMOIOEICTBHHU PacTBOPOB KaKUX BEILECTB
ODHUM M3 MPONYKTOB peakLUM siBasieTcs Boma: a) Na,CO; u
HNO;; 6) MgCl, u AgNO;; B) HCl n Ba(OH),; r) NaOH u
H,PO,. Hanumunrte ypaBHeHUs peakUMil B MOJIEKYJSIPHOW U UOH-
HoM ¢opMax.

2. YkaxuTe, Kakue M3 TMEPEUYMCNECHHBIX cojiel MOIBEPraloTcs
TMAPOJIM3Y TpU pacTBOPEHUM B BOJe: HUTpAT Kajaus, Cyabdun
Hatpusi, xjiopua xene3a(lll).

Bapuant 3

1. Ykaxute, npu B3aUMOAEHCTBUM pPACTBOPOB KaKMX BELIECTB
ob6pasyetrcsi ocamok: a) FeCl; u NaOH; 6) HNO; n KOH;
B) Ba(NO;), u Na,CO;; r) Al(SO,); u K;PO,. Hanummure ypas-
HEHUS peakUuii B MOJIEKYJISIDHOM M MOHHOHU dopMmax.
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2. YKaxuTe, KaKue W3 TNEepPeYMCICHHbIX COJIEH MOABEPraloTCs
THAPOJNN3Y MPU DACTBOPEHHM B BOAE: CyjbdaT HATpHsi, HUTPAT
IIMHKa, KapﬁoHaT Kanus.

Bapuaut 4

1. ¥Ykaxure, npy B3aMMOIECHCTBUM PACTBOPOB KAaKHX BEIECTB
OIHMM M3 MPOAYKTOB peakuuu siBigercd soga: a) K,CO; u HCI;
6) Ca(OH), » HNO,;; B) NaOH u H,S0,; r) NaNO,; u H,SO,.
Hanumure ypaBHEHHUs peakliMii B MOJIEKYJISIpHOH M HMOHHO#
dopmax.

2. YKaxuTe, KaKhe W3 TEPEUUCICHHBIX COJIEH TOABEPraloTCs
TUAPOJIM3Y [IPU PACTBOPEHUU B BOAE: XJIOPUIA AIIOMUHMS, CYJb-
bua kanusi, XJIOpHA HaTpHsi.

Pa6ora 4
XuMuyeckne CBOMCTBA KWCNOT, CONEN W OCHOBaHWIA
B CBETE TEOPUW 3NEKTPONUTUYECKOA AuccoumaLmm

Bapuant 1

1. C KakKMMH M3 TEepeYUC/IeHHbIX BelIeCTB OylIeT pearupoBaThb
pacTBOp ruapokcuna 6apus: cynbgat HaTtpus, okcun xenesa(lll),
xyiopua Meau(Il), azoTHass KucyoTa, T’MAPOKCHA KaIUsi, OKCHUI, YI-
gepona(lV)? Hanuinure MojexkyasapHble M HMOHHBIE YpaBHEHHs
BO3MOXHbIX PEaKLIMA.

2. Kak, ucxonmsi U3 cynbdara xeinesa(ll), noayuyuts: a) xnopua
xene3a; 0) Hutpar xene3za(Il)? Hanuiunre MojekysipHbie U CO-
KpalllcHHble MOHHBIE YpPaBHEHMUSI peakiiuii.

Bapuant 2

1. C kakMMM U3 NEpeyMcClieHHbIX BeulecTB OyIdeT pearuposarhb
pa3baBiieHHasi CepHasi KMCJIOTa: PTyTb, TMAPOKCHI HATpusl, LIMHK,
xjopua Oapusi, 3oi0t1o, okcua Meau(l11)? Hanmuimure monexysnsap-
HbI€ U VMOHHBIE YypaBHEHHSI BO3MOXHBIX peaKIIHi.

2. Kak, umest B CBOEM pacropsiKEHHH CynbdaTr HaTpus, COJis-
HYIO KUCJIOTY M TUAPOKCHA 6apusi, MOXHO TOJYYUTh XJIOPUI HAT-
pusi? Hamuiure MonekynasipHble WM COKpallleHHble MOHHbIE ypaB-
HEHUS peaKLuH.
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Bapuant 3

1. C KaKkuMM M3 INEpeyUCICHHBIX BELIECTB OYIET pearupoBaTb
pactBop xyiopuaa megu(ll): Hutpar cepebGpa, xjopua HaTpusd,
XeJse3o, (pocopHast KUC/IOTa, OKCHA LIMHKA, TMAPOKCHA Kayus?
Hanuwure MonekynsipHble MU WOHHBIE YPaBHEHUS BO3MOXHbIX
peaxKLmid.

2. Ykaxure, Kak MOXHO: a) OYUCTUTb a30THYIO KHUCJIOTY OT
MPUMECHU CEPHOM KHUCIOTHI; 0) MpeBpaTUTh XJIOPUI KaJIUst B HUT-
par kaius. Hanuuure MoJeKyaspHble U COKpalleHHblE MOHHBIE
ypaBHEHHMA peaKLUH.

Bapuaut 4

1. C kakMMM M3 MEpeYMCIIEHHBbIX BelleCTB OyIdeT pearpoBaTh
COJIsiHasi KHCJIOTa: TMAPOKCUA KajbliUs, aTIOMUHUI, KapOoHaT
HaTpusl, cepebdpo, OKCUI MarHusi, ptyTh? Hanuiuure monexkymsip-
Hble U MOHHBbIE YpaBHEHMUS BO3MOXHBIX peaKiIuii.

2. Kak MOXHO MNONYYUTb CYJIbMhar MarHusi ABYMSI pa3HbIMU
criocobaMu? Hanuiuure MoneKynasipHble M WOHHbIE YpaBHEHMUst
BO3MOXHbIX peaKlLMid.

Pa6ora 5*
PacyeTbl N0 ypaBHEHUAIM peakLui, ecnu OfHO
3 pearupylolmx BewecTs AaHO B WU30bITKe

1. Paccuuraiite Maccy ocaaka, KOTOpblit 0Opa3yeTcsi mpu Ciu-
BaHMM pacTBOPOB, OAMH U3 KOTOPBIX coaepXUT 280 r HuTpaTa Oa-
pus, a apyroit — 220 r cyabdara Kaimg. (Omeem: 250 r.)

2. K pacTBOpy, B KOTOPOM HaXOAMTCSI HUTpAT AIIOMMHUSA Mac-
coit 42,6 r, NpuaMaM pacTBOp, comepxawmi 16 r ruapokcuna
HaTpus. Paccuurtaiite maccy obOpa3oBaBliierocsi ocamka. (Omeem:
10,4 r.)

3. Kakoit 006beM rasa (H. y.) BbLAEIMUTCS, €CIU K pacTBoOpy, CO-
nepxauieMy 53 r kapboHarta HaTpus, TPWIMTh PacTBOP a30THOI
KucaoTbl Maccoit 400 r ¢ maccoBoii nonei kuciaotel 20%? (Om-
eem: 11,2 1n.)

4. PaccuuTaliTe Maccy HUTpaTa MarHusi, oOpasylollerocsi Mnpu
B3auMonencTeuu 20 r oKcuaa MarHusi ¢ pacTBOPOM, COAEPXKAaLIUM
94,5 r azoTtHOM Kuciaotbl. (Omeem: 74 t.)

* 3apayd yuailvecs peuiatloT B TOM Ciyyae, €C/id YYMTelb paccMaTpuBa-
€T JaHHBbI TUN 3aday B 3TOU TeMe.
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5. K pacrtBopy, comepxauiemy 40 r cynbdara meau(Il), npu-
GaBwin 12 r xeje3HbIX cTpyXeK. Paccuurtaitte, ocraHeTcs Nd B
pactBope cyibdar Meau(Il) mocne Toro, xak 3aKOHYMTCH peak-
Hus.

6. PaccyuraiiTe Maccy ocaaka, KOTOpbIii oOpasyercd HNpHU CIU-
BaHuM 15 r 5%-Horo pactBopa xiopuna 6apus u 10 r 8%-Horo
pactBopa cyibdara HaTpus. (Omeem: 0,84 r.)

7. K 400 r 5%-Horo pactBopa cyinbdara xeneza(Ill) npunmnu
200 r 3%-Horo pacTBOpa TMIpOKCHMIA HATpus. BuIYMCIUTE Maccy
obpasoBaBiuerocst ocagka. (Omeem: 5,35 r.)

8. K pacrtBopy, conmepxaiueMmy 16 r cyiabcdara meau(Il), npuba-
BWIM 12 r Xene3HbiX CTpyXeK. Paccuurtaiite Maccy Meam, Bblae-
JuBHieiica npu 3toMm. (Omeem: 6,4 T1.)

9. PaccuuraiiTe Maccy ocanka, oOpa3sylolierocs npu CivBaHUU
200 r 20%-Horo pacTBOpa T'MIpPOKCHIA HATpHs C pacTBOpPOM, CO-
nepxamuM 3 Mosb cynbdata Meau(ll). (Omeem: 49 1.)

10. PaccumTaiite 06beM rasa (H. y.), KOTOpPbIi BbIAECIAUTCS MPU
cauBaHuM 150 1 30%-Hoil CONsTHOIM KHUCIOTHI C pacTBOPOM KapOo-
Hata Hatpus, comepxamuM 0,5 Moab 3Toit conun. (Omeem: 11,2 1n.)

11. Cmuiu 40 r 10%-Horo pactBopa CepHOM KHUCJIOTBI C pacT-
BOPOM HMTpaTa Oapusi, comepxaium 2,61 r conu. Paccuuraiite
Maccy oOpasoBaBuierocsi ocagka. (Omeem: 2,33 r.)

12. 10 r okcuma MarHus o6paboTajii pacTBOPOM, COIEPXKAIUUM
40 r a3zoTHOM KHUcJOThl. PaccumTaitte Maccy oOpa3oBaBLLUEHCS CO-
. (Omeem: 37 r.)

13. Paccumraitte Maccy cynbgara 6apus, obpasylolierocs mnpu
B3aumoneiicteun 200 r 7%-Horo pacTBopa CEpPHOH KMUCJOTHI C
pacTBOpoM Xjlopuaa Oapusi, codepXalluM 2 MOJb 3TOH COJIH.
(Omeem: 33,3 r.)

14. PaccuutaiiTe Maccy HUTpaTa LIMHKa, KOTOpBII oOpasyercs
pyu B3auMoneicTBUK 16,2 T okcuaa LIMHKA C pacTBOPOM, COAEp-
xammumM 30 r a3oTHO#M Kuciotel. (Omeem: 37,8 T.)

15. K pactBopy, codepxauemy 39 r cynbduaa HaTpusi, IpH-
JIWJIK pacTBop, codepxamuii 80 r xjopuna uuHka. Paccuwuraiite
maccy oOpasoBasilerocsi ocaaka. (Omeem: 48,5 1.)

16. K pactBopy, comepxamemy 32 r cynbdara meau(Il), mpu-
GaBuM 28 T XeJe3HbIX CTpyXeK. Paccuuraiite Maccy BBLIEIHUB-
wreiics meau. (Omeem: 12,8 1.)

17. 5 r okcuna MarHust o6paboTal pacTBOPOM, COAEpPXaIUUM
31,5 r azotHoi KucioTel. PaccuuraiiTe Maccy obpa3oBaBLUEICS
conu. (Omeem: 18,5 r.)
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18. K pacTtBopy, conepxaiiemy 20 r ruApoOKCHOA HATPHs, MPU-
JIWIM pacTBOp, colepxaluuit 73 r xjnoposoropona. Paccuuraiite
Maccy oOpasosasuieiicsi conu. (Omeem: 29,25 r.)

19. IIuHK Maccoil 6,5 r MOMECTWIM B pacTBOpP, COAEPXKALUMIA
49 1 cepHoif kucnoTel. Paccyuraiite Maccy BbIIETMBIIErOCSt BOIO-
pona. (Omeem: 0,2 r.)

Wtorosas pabora no teme |
Bapuant 1

1. Hanuuute ypaBHEHUS 3JEKTPOJUTUYECKON AUCCOLIMALIMU:
a) xjopujaa Kaaus; 6) CepHOU KUCIOTBI; B) FMAPOKCUAA KabLIUS;
r) uutpara menu(ll); o) cynbdara amoMUHHUS.

2. Hamuuivite MOJEKY/JSIpHbIE W MOHHBIE ypaBHEHUsl peakuUUit,
NpOTEKAIOIINX TPU CJIMBAHUM PACTBOPOB. a) XJIOPUOA HATpUs U
HUTpara cepeOpa; 6) a30THOM KMCIAOThl U TMAPOKCUAA KaJbLMS;
B) COJIIHOU KHMCIOTBI M KapboHaTa Kajus.

3. Ykaxure, ¢ KAKUMU W3 TIEPEUMCIICHHBIX BELLECTB OyaeT pe-
arvpoBaTb COJIsSiHAsl KMCNOTAa: UWMHK, OKCUIl KajbLUsl, PTYTb, [UI-
pokcun Gapusi, HUTpaT HaTpus. Hanmuiuure MOJEKY/NsipHbIE U CO-
KpallleHHbIE WOHHbIE YpPAaBHEHMUSI BO3MOXHbIX PEaKLIMM.

4. K 50 r 8%-Horo pactBopa a30THOW KUCJOTbl NPUJIMUIUA H3-
OBITOK pacTBOpa Tuapokcuaa Harpusi. Paccuutaiite maccy oOpa-
3oBaBlieiicsa conu. (Omeem: 5,4 1.)

Bapuaut 2

l. Hanumre ypaBHEHUSI 3JEKTPOAUTHYECKOW MMCCOLIMALIMU:
a) ruapoKcuaa Hatpusi; 6) a30THOM KUC/IOThI; B) XJIOpUAA MarHus;
r) kapboHaTa Kanus; n) Hurpara xenesa(IIl).

2. Hanuiuute MosieKyasipHble 1 UOHHBIE YPaBHEHUS peakLUi,
MPOTEKAIOUIMX MpU CJIUBAHMM PACTBOPOB: a) TMAPOKCUIA KAJIUS U
Hutpata Menu(ll); 6) cossiHOIl KHUCIOTHI M TUApPOKCcUaa Oapus;
B) cynbdaTa HaTpus U HUTpara Oapus.

3. YkaxuTe, ¢ KAKMMH U3 [EepeYUrc/ieHHbIX BEUIECTB OylIeT pe-
ardpoBaTh pacTBOp rMApoKcuAa Kanbuus: cyabpar meau(ll), xyio-
pun 6apus, pryTh, ¢pocdat Kanus, okcua yriepoaa(1Vv). Hanuuum-
Te MOJIEKY/SPHbIE U COKpALUEHHblE WOHHbIE YPABHEHHUS BO3MOX-
HBIX peakLMi.

4. K 60 r 10%-Horo pactBopa xjopuna 6apusi Npuiniad U30bI-
TOK pacTBopa cyiabparta umHka. Paccuuraiite maccy obGpa3oBaB-
uierocst ocanka. (Omeem: 6,7 r.)
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Bapuaut 3

1. Hanuimmure ypaBHEHMS 3JEKTPOJUTUYECKON IMCCOLMALUU:
a) docdopHoi KUCIOTH;, 6) ruapokcuna Gapusi; B) cynabdara xe-
se3a(ll); r) xmopuna amomuuus; a) Hutpata menu(Il).

2. Hanuuivte MoyieKy/lsIpHbIE U MOHHbIE YDAaBHEHUS pEaKUMiA,
MPOTEKAIOIIMX TPH CIMBaHWKM pacTBOPOB: a) xjopunaa xenesa(lll)
M FHApOKCHUIA HATpusi; 0) cepHOi KUCJIOThI U THAPOKCUIA JIUTUS;
B) a30THOI KMCJOTBI M KapOoHaTa HATpUSI.

3. YKaxuTe, ¢ KAKUMM U3 NepPeYUCICHHBIX BEIECTB OYyIET pe-
arvpoBaTh pasbaBjieHHasl cepHasl KHUCJIOoTa: ajllOMUHUM, HUTpAT
HaTpus, 30J10TO, THAPOKCHA KaausA, HUTpaT Oapusi. Hanumurte
MOJIEKYJIAPHBIE U COKpallleHHbIE MOHHbIE YPABHEHUS] BO3MOXHBIX
peaxkivit.

4. K 80 r 15%-Horo pactBopa xjopuaa Meau(Il) nmpuwimnu u3-
OBITOK pacTBOpa TMApOKCcHAa Kaausi. Paccuuraiite mMaccy oOpa3o-
BaBllerocsi ocagka. (Omeem: 8,7 r.)

Bapuaut 4

1. Hamuiuure ypaBHEHHS 3JI€KTPOJIMTHUYECKOM MTHUCCOLMALIMU:
a) xJIOopMAa Kajblivisi; ©6) rMApoKCcHAa Kajiusi; B) CONSTHOW KHCJIO-
Thl; 1) cynab(para xene3a(lll); 1) docdara HaTpus.

2. HanuuiMre MOJIEKY/sipHBIE ¥ UOHHBIC YpaBHEHUSI peakiluii,
MPOTEKAIOIIUX NMPH CIMBAHUM pacTBOPOB: a) cyibdarta Menu(ll) u
xjiopuaa Oapusi; 6) GpomoBomoponHoii kuciaorel HBr u ruapo-
KCUIa KalbllMsi; B) cyabdaTa LIMHKA U docdarta Katus.

3. Vkaxute, ¢ KAKUMH M3 TIEPEYUCICHHBIX BEUIECTB OyaeT pea-
rMpoBaTh pacTBop cyibdara meau(ll): rumpokcun HaTpus, amlOMHU-
HUIiA, pTyTb, ¢ochar HaTpusi, HUTpAT Kanusl. Hanuumure MoJeKy-
JSIpHbIE ¥ COKPALIEHHbIE HOHHBIE YPAaBHEHUSI BOZMOXHBIX PEaKIIUIA.

4. K 90 r 20%-Horo pactsopa KapOOHaTa KaJus NMPUIWIM U3-
OBITOK pacTBOpa COJIIHOM KMCJIOTHL. PaccuurtaiiTe Maccy BBUICJIUB-
wierocsi raza. (Omeem: 5,7 1.)

HononuutensHbie 3apaHus

1. Ha Kakue rpynmnbel YCJOBHO OEJSIT JJIEKTPOJMUTH MO 3Haye-
HUIO cTeneHu guccouuauuu? [lpuBenute NMpUMepHl IpeacTaBUTE-
Jed 3TUX TpyIil.

2. Mo kKakoMy TMpH3HAKYy COMIACHO TEOPUM 3IJIEKTPOJIUTHYEC-
KOl Iuccouyalyu BelleCTBA OTHOCST K KJjaccaM: a) KUCIOT;
0) ocHoOBaHMIii; B) coieii?

3
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3. Uem omnpenensieTcss HarnpaBlI€HHOCTb PEAaKLMil B pacTBOpax
aniekTpoauToB? [lpuBeauTe MpuMeEphI.

4. Hanuuinrte ypaBHEeHHS JEKTPOJIMTUYECKONW HIUCCOLMALMHU
CJICAYIOLIMX BellleCTB:

a) MgBr, HCIO,, LiOH, Pb(NO,),, CuSO,, K,Cr,0,

6) H,S0,, Ba(OH),, ZnCl,, K,S, Na,PO,, KMnO,

B) KOH, HIO;, Fe,(S0,),;, MnCl,, Na,CO,, K,CrO,

r) AgNO,;, H,SeO,, MgSO,, NaOH, All;, KCIO,

5. HaHbl BewecTBa, hopMmyinbl koTopeix CuO, HNO;, Fe(OH);,
Ba(OH),, AgCl, FeSO, u Na,SiO,;. Beinuuure ortaenbHo ¢op-
MYJIbl 3JIEKTPOJNIMTOB U HEe3EeKTpOoauTOoB. IlosicHUTe CBOit BbIOOp
U COCTaBbTE€ ypaBHEHUSI SJIEKTPOJUTHYECKONH AUCCOUMALMU Be-
LLECTB-3JICKTPOJUTOB.

6. Hanuuure ¢GopMyJibl BEUIECTB, B BOAHBIX PACTBOpPAX KOTO-
pHIX comepxatcsi MoHbL a) Mg>* u SO,2"; 6) OH™ u Ca’*; 8) CI”
u Fe**; r) Ag* u NO,~; n) H,0".

7. CocTaBbTe TpHM ypaBHEHUSI peakliMii oOMeHa (B MOJIEKYJsIp-
HOM M MOHHOI (hopMax), ONHUM M3 MPOAYKTOB KOTOPbIX SBJISAECTCS
HUTpAT KaJlusl.

8. Hanuuiute MONEKYIsipHBIE M MOHHBbIE (IOJHBIE U COKpa-
LIEHHbIE) YpaBHEHMS peaKuUWi, NMPOTEKAIOIIUX [MPU CIMBAHUU
pacTBOpPOB CJIEAYIOLLMX BELLECTB:

1) a) H,SO, u Na,CO;; 6) Ba(OH), 1 HNO;; B) KBr u AgNO;

2) a) CaCl, u Na;PO,; 6) NaOH u HBr; B) K,CO; u Zn(NO,),

3) a) K,SiO; u BaCl,; 6) HI u Ba(OH),: B) CuSO, u NaOH

4) a) Fe,(S0,); u NaOH; 6) K,CO; n HCI; B) Cal, u Pb(NO,),

9. B npuBeaeHHBIX cXxeMaX peakuuil 3aMeHUTEe OYKBBI M CJI0OBa
¢opMynaMHU COOTBETCTBYIOIIMX BEINECTB M HAMUILUTE MOJIEKY-
JISIpHbIE M HWOHHBIE YPaBHEHMSI PEAKUMN MeXay STHUMHU BellecT-
BaMU.

1) A + kucnora = coiap + BoJa + ras

2) b + uienoyr = rUOpPOKCUI METajjaa) + colib

3) B + coab = coab| + conb

4) T + 1 = conp + Bona

10. B pactBope comepxarcs uoubl Cu?', Mn?", Zn** u CI.
INpuBenute He MeHee TpeX (OPMYJ BEILUECTB, KaXIbIM M3 KOTO-
PbIX MOXHO OJHOBPEMEHHO OCAaJMTh M3 PacTBOpa BCE KaTHUOHBDI.
CocTaBbTe COOTBETCTBYIOIME YPABHEHMST peaKlLIUMil (B MOJIEKYJsIp-
HOH U MOHHOI (opmMax).

11. ITpuBeaute opMy/bl IATA Nap BEUIECTB, NMPH CAUBAHUU
pacTBOPOB KOTOPbIX OMHHUM U3 TIPOIYKTOB peakUMU OyHeT Cyjib-
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¢dar 6apusa. Hanuuivte MonekynsipHble M HMOHHBIE (TIOJNHbBIE U
COKpallleHHbIE) YpaBHEHUS MPOTEKAIOWIMX peaKLHii.

12. TToueMy cyxoil XJIOpOBOOOpPOA HE M3MEHSIET OKPackM CH-
Hel NaKkMycoBO#M Oymaru?

13. Iloyemy pacTBOp XxjiOpMIa Kaius IIPOBOIHUT 3JIEKTPUYEC-
KUl TOK, a pacTBOp caxapa HeT?

14. Tloyemy pacTBOp THMAPOKCHMIA HATpUsl HeJb3sl AepXaTh B
OTKDBITON MocCyle, a pacTBOp cyjbgara HaTPUST MOXHO?

15. Hanuumre Mosieky/isspHble ¥ MOHHBIE YPaBHEHUS IBYX XM-
MMYECKHMX PEAKLUH, CYyIIIHOCTh KOTOPBIX MOXHO BbIPa3UTh ONHUM
COKpAaUICHHbBIM HMOHHBIM YpPaBHEHHUEM pEaKLMH.

16. BriGepuTe B KaXIoM psiay COJH, MOIBEPraloimiuMecs ruapo-
JIU3y NpU PacTBOPEHUHM B BOJIE.
a) KBr, Na,SiO,, CrCl, B) NaNQ,, CuSO,, K,S

6) K,CO,, NaCl, Pb(NO,), r) FeBr,, Na,CO,, KCl

17. Hanuiuute MOJEKyasipHble U MOHHBIE YpaBHEHUS peaKlIMid
MOJMYYEHHUs] XIOPUIA LIMHKA YETHIPbMSA pa3sHbIMU CNOCOOaMU.

Tema II. Kucnopopi u cepa

Pa6ora 1
Kucnopog. Cepa. CepHas kucnota

Bapuant 1

1. CocTaBbTe YpaBHEHMs peaklMii: a) cepbl C KHUCJIOPOIOM;
0) cepbl ¢ JUTHEM (YKaXHUTe CTENEHM OKHUCJIEHMSI aTOMOB M pac-
CTaBbT€ KO3(POIHULKMEHTHl C TMOMOILIbIO METOIA 3JIEKTPOHHOro Oa-
JlaHca); B) pacTBOpa CEpHOM KHCJIOTBI C MarHuem; r) pacTBOpa
CEpHOM KHUCJIOTHI ¢ OKCHIOM LIMHKA; /1) pacTBOpa CEPHOI KHUCJIO-
TBl C PacTBOPOM THAPOKCUIA JUTHS (B MOJIEKYISIDHOM M MOHHOIA
dopMax).

2. CpaBHUTE COCTAB MOJIEKYJ M CBOMCTBa KMCJIOPOJAa U O30HA.
IMosicHuTe CYILIHOCTb aJTOTPOIMH.

3. B onHo#l mpobupke HaXOmMUTCS PacTBOp cyiabdara HaTpus, a
B APYroil — pacTBOp CepHOil KUCAOTh. Kak MOXHO pacrno3HaThb
3TH PacTBOpbI, HE HCMHONbL3ysl MHIHKaTOp? Hanumiure ypaBHeHUSs
COOTBETCTBYIOLLIMX pEaKLUA.
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Bapuant 2

1. CocraBbTe ypaBHEHMsI peaklMii: a) cepbl ¢ yrjieM; 0) cepbl
C ATIOMMHHMEM (YKaXUTe CTENEHU OKMCJIEHHUSI aTOMOB M PacCTaBb-
Te KO3(h@PULUMEHTH C MOMOIILIO METOAA IEKTPOHHOTrO OasaHca);
B) pacTBOpa CEpPHOIl KHCJIOTbI C LUWHKOM; T) pacTBOpa CEepHOM
KUCAOTbl C OKCHUIOM MarHus; A) pacTBopa CEPHOI KHUCIOTHI C
pacTBOPOM THAPOKCHIA Kaiusl (B MOJIEKYASIDHOH M MOHHOW (op-
Max).

2. B kakoM BuIe cepa BcTpeyaeTcst B npupone? OxapakTepm-
3yiiTe 00671aCTU MPUMEHEHHUST CEPhI.

3. B omHo#l npobupKe HaXOOMTCS pPacTBOpP CEPHON KUCIOTHI, a
B Ipyroil — consiHas kuciaora. Kak MOXHO pacrno3HaTb 3THU pacT-
Bopbl? HanmuiiuTe ypaBHEHHSI COOTBETCTBYIOLLIUX peakLUid.

Bapuant 3

1. CocTaBbTe ypaBHEHHUSI peaKLUi: a) Cepbl C BOAOPOAOM;
0) cepbl ¢ HaTpveM (yKaXuTe CTENEHU OKMUCJIEHUS aTOMOB U pac-
cTaBbTe KO3(@MULIMEHTHI C MOMOIIbIO METOIa 3JEKTPOHHOro 6a-
JlaHca); B) pacTBOpa CEPHOIl KHMCJIOTHI C XEae30M; I) pacTBopa
CEPHOII KHUCAOTHl C OKCHMIOM alIOMHMHMS; 1) pacTBOpa CEPHOW
KHUCJIOTBl C PacTBOPOM THMAPOKCHIA KalbLUs (B MOJEKYJISAPHON U
HOHHO#M dopmax).

2. HamumuTte Ha3BaHUS MPOCTBHIX BELUECTB, KOTOpble 00Opa3o-
BaHbl XUMMYECKHMM JIEMEHTAMU KUCI0poaoM u cepoit. TlosicHu-
T€ CYUIHOCTb 3TOTO SIBJIEHMSI.

3. B onHoii npobupKe HaXOOMUTCS pacTBOp cyibdaTta Kaius, a
B Ipyroit — coisgHast Kucjaora. Kak MoXHO pacno3HaTh 3THU pacT-
Bopbl? HanuilinmTe ypaBHEHWSI COOTBETCTBYIOIIMX pPEAKIIMIA.

Bapuant 4

1. CocTaBbTe ypaBHEHHSst peakliMii: a) cepbl ¢ GTOpoM (B 00-
pa3yloIueEMCs COEOIMHEHUU Cepa MPOSIBASET BHICUIYIO CTEEHb
OKMCIeHUs); 0) cepbl ¢ KanueM (YyKaXuTe CTENEHH OKHUCJICHHUSA
aTOMOB U paccTaBbTe KOIDPUIIMEHTHI C MNOMOIUBI METOAA
3JIEKTPOHHOTO 0OajiaHca); B) pacTBOpa CEPHOM KUCIOTHI C allOMU-
HMEM;, TI) pacTBopa CepHOil KHUCJIOTbl ¢ okcuaom wmeau(ll);
1) pacTBOpa CEpPHON KHUCHOTHI C pacTBOPOM TMIAPOKCHUIA HaTpus
(B MOJEKYISIPHOWM U WOHHOI (dopmax).

2. OxapakTtepusyiite OCHOBHBbIE 00J1aCTU NMPUMEHEHUA CEPHOI
KHUCJIOTHI.
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3. B onHoO#i npo6GupKe HAaXOOUTCA PacTBOP XJIOpMAA HATpHs, B
Ipyro# — pacTtBop cyibcdara Hatpusi. Kak MOXHO pacno3HaTh 3TH
pacTtBophl? Hanuuinte ypaBHEHHs COOTBETCTBYIOILIMX pEaKLIMIA.

Pa6ora 2
CKOpOCTb XUMWUYECKMX peakLmni.
XuMunyeckoe paBHOBecue

Bapuant 1

1. OxapakTepu3yiiTe Ha KOHKpPETHBIX NpPHMEpax 3aBUCHMOCTD
CKOPOCTU XUMMYECKHMX pPeaKLMii OT MpUPOIbl peardpyloliux Be-
LLIECTB.

2. B Kakylo CTOpPOHY CMECTUTCS PaBHOBECHE DPEaKilUU

CO(r) + H,0(r) = COxr) + Hyr) + Q

a) Mpy TOBLILIEHUHU TEMIEpaTyphbl; 0) NMpU YBEJIUUYEHHH KOH-

ueHtpauun okcuaa yrnepona(ll)? Haiite o60CHOBaHHBI OTBET.

Bapuant 2

1. OxapakTepu3yiTe Ha KOHKPETHBIX IIpMMEpax 3aBHCHMOCTH
CKOPOCTH XUMUYECKHUX PEAKLMH OT KOHLIEHTPAalIMH PEarupyrommx
BEILECTB.

2. B kakyio CTOpOHY CMECTHTCS paBHOBECHE peaKLMU

2Hy(r) + Oy () = 2H,0(r) + QO

a) NpU NMOHWXECHUM TeMIlepaTyphbl; 06) NMpH YBEJIUYCHUU JaBJIC-

Hus? Jlaiite 060CHOBaHHBIN OTBET.

Bapuant 3

1. OxapakTepu3yiTe Ha KOHKPETHBIX MPUMEpaxX 3aBUCUMOCTb
CKOPOCTH XHMHYECKMX peaKlHili OT TeMIlepaTyphl.

2. B KaKy1o CTOpOHY CMECTUTCSI paBHOBeCHE peakKLUH
N,(r) + 3H,(r) = 2NHy(r) + O
a) NpY MOHWXEHWU TeMMepaTypbl; 0) MpH yBEJIWYEHUM [aBjie-
Hua? JlaiiTe 000CHOBAHHbIN OTBET.

Bapuant 4

. OxapakTepu3yiTe Ha KOHKPETHBIX MpPUMEpPax 3aBUCHMMOCTb
CKOPOCTHM XMMHYECKMX pEaKklMil OT KaTajlu3aTOPOB.
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2. B kakyio CTOpPOHY CMECTUTCS PaBHOBECHE peaKLIMHU
2HBr(r) == H,(r) + Br(r) — O

a) Npv MNOBBIIIEHWH TeMIlepaTtypbl; 0) NMpU yBEJIUYECHUM KOH-
LeHTpauuu 6pomMosonopona? JlaiiTe 060CHOBaHHbII OTBET.

Wtorosas pabota no Teme |l

Bapuant 1

1. C XakuMH U3 TIEPEUYMUCIIEHHBIX BEILECTB OyIeT pearuposBaThb
pacTBOp CEPHOM KHMCJIOTbl: TUAPOKCUI Kaausi, aJIlOMUHUNA, HUTpAT
bapusi, okcua cepni(lV), okcun xenesa(lll), menp, ruapokcun
uvHKa? Hanuiuurte ypaBHEHHUsI OCYIUIECTBMMBIX peaklidil (aBa w3
HUX B MOHHOM (dopme).

2. HanuuivTe ypaBHEHHMS peaklMil, C TNMOMOIIbIO KOTOPbIX
MOXHO OCYIIECTBUTh CJEAYIOLIME NpEeBpalleHUs:

1 2 3 4
S — SO, — SO, — H,S0, — H,
3. B Kakyio CTOpPOHY CMECTUTCS paBHOBECHE peaKUMM
2S50,(r) + Oy(r) = 2804(r) + Q

a) NpM MOBBILLIEHUU TeMMepaTypbl; 0) NMpu MOHUXEHUH OaBJie-
Hus? JlailTe 000OCHOBaHHbINA OTBET.

4. PaccuuraiiTe Maccy o30Ha, obpasymouierocsi U3 6 MoJjib KUC-
nopona. (Omeem: 192 r.)

Bapuaunt 2

1. C kakuMM M3 mepevyMrcCIeHHbIX BEUIECTB OyIeT pcarupoBaTh
pacTBOp CEPHOW KMCAOTBI: PTyTh, ruapokcun xenesa(lll), xnopun
Gapusi, rMAPOKCUA JIMTUSA, OKCUI MarHusi, UUHK, OKCHUI YIJIEpO-
na(lV)? Hanuuiurte ypaBHEHMsi OCYILIECTBMMBIX peakuUMii (IBa U3
HUX B MOHHOH (opmMe).

2. HanuviiuTte ypaBHeHMsI peakLHii, C TOMOILIbIO KOTOPBIX
MOXHO OCYILUECTBUTb CJIEAYIOLIME IpPEBpallCHUS:

H,S < S —> FeS — H,S
14
Na,S

3. Kak 3aBHCHUT CKOPOCTb XMMHUYECKUX peakilMii: a) OT TeMIie-
paTypbl; 6) OT KOHLEHTpallMu peardpylomux Beiects? [Ipusenu-
T€ MPHUMEPHI.
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Kucnopog u cepa

4. PaccyuTaiite 06beM Bo3ayxa (H. y.), KOTOpHIH pacxoayercs
npy MNOJHOM cropaHuu 12,8 r cepbi. OO0beMHass IO KMCIOpOAa
B Bo3lyxe cocrapisieT 21%. (Omeem: 42,67 1.)

Bapuant 3

1. C KakMMM M3 MepeyMCIeHHBIX BellecTB OyAEeT pearuposaThb
pacTBOp CEPHOM KUCJIOTHI. TMAPOKCUI HaTtpus, okcun memu(ll),
30JI0TO, MarHui, xjaopua Gapusi, cepedpo, rMAPOKCUI aTIOMHHUSA?
Hanumurte ypaBHEHHSI OCYLIECTBUMBIX peakuMii (IBa U3 HHUX B
WOHHOI ¢opme).

2. Hanuiuute ypaBHeHHSI peaKlUMii, ¢ MOMOLIBIO KOTOPBIX
MOXHO OCYIUECTBUTH CJEAYIOILUE IMpPEBpalICHU:

S —> ZnS = SO, — H,S0; — K,SO,

3. Kak 3aBUCHUT CKOPOCTh XMMHWYECKHX peakilMii: a) oT kara-
Ju3zaropa; 6) oT mpupoabl pearupyouux BeiectB? IlpuBenute
TIPUMEDBHI.

4. Ona cxuraHuss 9,6 r cepbl M3pacxoJoBajii 28 J1 BO3dyxa,
oboraieHHoro kuciaopoaoM. Paccuuraiite 00BEMHYIO NOJIO KUC-
Jiopona B 3TOM Bo3sayxe. (Omeem: 24%.)

Bapuant 4

1. C kakuMHU U3 MepevyucIeHHbIX BELIECTB OydeT pearupoBaTh
pacTBOp CEPHOM KHUCJAOTHI: THMAPOKCUA Kajibliks, MeIb, OKCHI
LIMHKA, Xeje30, okcua KpeMHUsA(IV), HurpaT Oapusi, rMAPOKCHUIL
Menu(1l)? Hamnuuivre ypaBHEHMsI OCYIIECTBHMBIX pEakuMii (aBa
U3 HUX B MOHHOU ¢opMe).

2. B Kakylo CTOPOHY CMECTUTCS paBHOBECUE pEaKLIUU
SO,(r) + H,0(x) = H,S50,(x) + Q
a) NpU IOBBLILICHUWM TEMIICpaTypbl; 0) INMpU YBEJIUYEHUH KOH-
ueHTpauuu okcuza cepoi(IV)? [lailTe 060CHOBaHHBIN OTBET.

3. Hanumurte ypaBHEHHUS peaKLUi, C MOMOLIbIO KOTOPBIX
MOXHO OCYLIECTBUTH CJICAYIOLLUE TPEBPAIICHUS:

H,S < S — SO, —> SO,
14
ALS;
4. Hexotopelit 06beM Kuciopona uMeet Maccy 6 r (H. y.). Pac-

cYyMTalTe Maccy Takoro xe¢ oobema okcuaa cepbi(lV). (Omeem:
12 r.)
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JlononuutenbHble 3afaHuA

1. ITo npuvBeneHHBIM CX€MaM COCTaBbTE€ YpPaBHEHWSI XMMHYEC-
KHX peakKLuid:

a) Fe + S — r H,+ S —
6) H,SO, + Fe,O; — n) H,SO, + ZnO —
B) H,SO, + LiOH — e) H,SO, + Al(OH); —

2. PaccuwuTaiite, roe Gosbliie MaccoBas IIOJISI Cephbl: a) B XJO-
pune cepsbl S,Cl,, UCNIOIB3yeMOM B PE3MHOBOM MPOMBILLIEHHOCTH
B KayeCcTBe pacTBOPUTE/sI Cepbl; 0) B Cy/ibduae HATPUsl, UCIIOJb-
3yeMOM [IpH TPOU3BOACTBE KpacHUTENEH.

3. Hanuwute ypaBHEHMsI peakLMii, C TMOMOIUBIO KOTOPbIX
MOXHO OCYLUECTBHMTb CJIEAYIOLUME TMPEBPAILEHHS:
a) SO, — H,S0, — H, — H,S
!
Na,SO, — BaSO,
6) Fe — FeS — H,S — S — SO, — Na,SO;,
S— — SO,
B) — SO, 7
H,S— —= CaS0,
r) MgS — H,S - S — Na,S — ZnS — SO,
4. B Kakylo CTOpPOHY CMECTUTCSI paBHOBECHE peaKLUu
H,+S=HS+ Q

a) Mpy TOBBIIIEHWU TEeMIIEPATYpbl; ©) MpU yBeIUUYEHUU KOH-
ueHTpauuu Bonopona? Jlaite 0oOOCHOBaHHbBII OTBET.

5. B Kakylo CTOpPOHY CMECTHTCSl paBHOBECHE peaKLIMu
H, + I, 2 2HI + Q
a) Nnpyu MOHUXEHWUMU TeMIlepaTypbl; 0) NMpU YMEHBLUCHUU KOH-
ueHTpauun voma? Jaitte 00OCHOBAaHHBINH OTBET.

6. IToyemy cynbdua HaTpUsi TPOSABISIET TOABKO BOCCTAHOBH-
TeJlbHbIE CBOMcTBa, a okcud cepol(lV) — M okucauTenbHbIE U
BOCCTaHOBUTEAbHBIe? OTBET MOATBEPAUTE NMPUMEPAMH.

7. Paccuutaiite Maccy cepbl, KOTOPYI0 HYXHO CX€uYb, YTOObI
noay4YuTb okcuid cepbi(IV) Ttakoro xe obbema (H. y.), KaKk NOpu
B3aUMOJeiicTBMK 32 I' MEAU C KOHUEHTPUPOBAHHOW CEpHON KHC-
jioroil. (Omeem: 16 r.)

8. Paccuuraiite 06beM Bomopona (H. y.), oGpa3ylolierocs npu
B3aUMOJEHCTBUU 27 T' aJIIOMUHHUS C CEPHON KHUCIOTOH.
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9. CMecp, cocTOSIIIYI0O M3 9 T' MOPOILKOOOPA3HOIO ATIOMMHMS
U cepbl, MpOKanwiu 6e3 mocTymna Bosmayxa. Berumcaure maccy o6-
pasoBasluieiica conu. (Omeem: 50 r.)

10. B pacrtBop, comepxaiumii 80 T cepHOM KHUCIOTHI, TOMECTH-
Ju 12 r maruus. Beiuuciaute oObeM BhUIEIMBIIETrOCs rasa (H. y.).
(Omeem: 11,2 1.)

11. B pacrBop, conepxamuii 49 T CEpHOI KMCIIOTHI, ITOMECTH-
au 14 r xene3a. Paccyuraiite Maccy obpasoBaslieiics conu. (Om-
eem: 38 r.)

12. Paccuuraiite mMaccosyio nomwo (%) FeSO, B pactBope, mo-
JlydeHHOM npH pactBopeHuu 5,56 r FeSO, - 7H,O B 60 Mn Bonbl.
(Omeem: 4,64%.)

13. PaccuuraiiTe Maccy cepbl, KOTopas JOJIXKHAa BCTYIIUTb B pe-
aKlLMIO C BOOOPOAOM, YTOOBI 0Opa30BaJICsi CEPOBOAOPO] ODBEMOM,
paBHBIM 00beMy 5,6 r azota N, (H. y.). (Omeem: 6,4 r.)

14. Ilpu B3auMoaeiicTBUU 16 r pacTBOpa CEpPHOII KMCJIOTHI C
M30LITKOM pacTBopa XJopuna Oapusi oOpaszoBajoch 5,7 r ocanka.
PaccuurtaiiTe MacCoOBYIO HOJIIO CEPHOI KUCAOTHI B pactBope. (Om-
eem: 15%.)

Tema [l Asot ¥ thocthop

Pa6ora 1
A3otr. AMMmuak. Conn aMmoHMA

BapuanT 1

1. Hanumure ypaBHeHUsI peakldii: a) a3oTra ¢ JuTHeM (000-
3HAYbTE CTEMECHHU OKUCIEHUS DJIEMEHTOB M YKAXHUTE OKHUCIHMTEb
M BOCCTAaHOBMTE/B); 0) MONyYyeHUS] aMMHAKa M3 COJIM aMMOHMS;
B) pacTBOpa XJIOpMIa aMMOHHMSI C PacTBOpPOM HUTpaTa cepebpa
(B MOJICKYISADHON U HMOHHOI ¢opmax).

2. Kak, ucxonst u3 Bomopoja, xjiopa M a3oTa, MOJAYYUTH XJIO-
pua aMMOHUs1? HanuiuuTe ypaBHEHMSI COOTBETCTBYIOLUMX peak-
M.

3. HN300pa3urte MOJIEKYJIIPHYIO, JEKTPOHHYIO U CTPYKTYPHYIO
¢opmyabl MosieKyabl asora. Ilepeyuciaure dpusanueckue CBOHCTBA
as3oTa.
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Bapuant 2

1. Hanuwure ypaBHeHMs peaklMii: a) a3zoTra C BOAOPOIOM
(0603HaubTe CTENEHH OKHWUCJCHMS JIEMEHTOB M YKAXWUTE OKHCIIU-
TeJb U BOCCTAHOBUTEJb); 6) aMMHUaKa C pacTBOPOM CEPHON KMC-
JIOTHI; B) pacTBOpa cCyjib(ara aMMOHMUsI C pacTBOpPOM HHUTpara Oa-
pusi (B MOJEKyIsipHO# U HOHHOMN (opmax).

2. B tpex npoHyMepoBaHHBIX NPOOMPKAX HAXOAATCH PAaCTBOPbI
CEpHOI KUCHIOTHI, cyabdara HAaTpUg U xiaopuaa aMMmoHus. Kak
X MOXHO pacro3Hath? HanuiuuTte ypaBHEHHUSI COOTBETCTBYIOLIMX
peakuuit.

3. HU300pasute cxeMy 00Opa3oBaHMsi MOHA AMMOHHUS. YKaXUTE
BUI XMMMYECKOW CBSI3M MeEXIy aTOMaMM BOIOpoOJa U a3oTa, CTe-
NeHb OKHUCJIEHMUSI M BAJIEHTHOCTb a30Ta B aMMMaKe U HOHE aM-
MOHMUS.

Bapuaut 3

1. Hanuiuute ypaBHeHMsI peakUMi: a) a3oTa ¢ MarHueMm (o0o-
3HaybTe CTEMEHU OKMUCJAEHUS BJEMEHTOB U YKAXUTE OKHUCIUTENb
Y BOCCTAHOBHMTE/b); ©) ropeHrdsi aMMuaka B KMUCJIOpOIE; B) pacT-
BOpa KapboHaTa aMMOHHSI ¢ PpacTBOPOM a30THOM KMCJIOTHI (B MO-
JIEKYJIIDHOU YW WOHHOHN (opmax).

2. Kak, ucxonss 3 asora, Bomopona, okcuaa cepol(VI) u Bo-
Ibl, MOJYYUTb cyabdaT aMMOHMs? Hanuiuute ypaBHEHMHsI COOT-
BETCTBYIOLUMX DEaKLIMH.

3. U3006pa3ute cxeMy ob6pa3oBaHUsI MOJIEKY/IbI a30Ta. YKaxXute
BUA XUMHUUECKOUl CBSI3U MEXIYy artoMaMM a3oTa U HMX CTeMNeHb
OKUCJIEHMUS.

Bapuaut 4

1. HanuuiuTte ypaBHEHMS peaKlMii: a) a3oTa C KWUCJIOPOAOM
(yKaxxute ycJOBMUS TpOTeKaHUsl, 0003HAUYbTE CTEINEHU OKMCIie-
HUS DJIEMEHTOB U YyKaXWUTe OKMCJIUTENb U BOCCTAHOBUTEND);
0) aMMuaka ¢ XJIOpOBOIOPOAOM; B) pacTBopa cyiabphara aMMOHUS
C pacTBOpOM ruapokcuaa 6apuvst (B MOJIEKYISIPHOW M MOHHOM
dopmMmax).

2. B Tpex npoHymMepoBaHHbIX MPOOMpPKAX HAXOMSITCSI KPUCTal-
JIMYECKHE BELIECTBA: XJIOPMA aMMOHHUS, CyibdaTr aMMOHUSI U XJIO-
pun Hatpusi. Kak mx MoxHO pacnosHatb? Hanuiiurte ypaBHeHuSs
COOTBETCTBYIOILIUX pEAKLIMiA.
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A30T 1 thoccop

3. Uzobpasute MOJEKYISAPHYIO, SJIEKTPOHHYIO M CTPYKTYPHYIO
dopmynbl amMmuaka. Ilepeuncnure (pu3MyecKHe CBOMCTBA aM-
MHaKa.

Pa6ora 2
A30THas Kucnota U ee conu

Bapuanr 1

1. Hanuuiure MosieKyjasipHble ¥ MOHHbIE YpaBHEHMS peaKIIHii
MEXAY PacTBOPOM Aa30THOM KHC/IOTHI H: a) OKCHMAOM KaJbLMs;
0) rUaOpoKCHMOOM HaTpus; B) KapOOHATOM Kallus.

2. CocTtaBbTe ypaBHEHHE peaKUMM KOHLEHTPUPOBAHHOM a30T-
HOI KMCJIOTBbI C MEIblO. YKAXKUTE CTENEHU OKHUCIEHHS IJIEMEHTOB
U paccTaBbTe KO3((HUUMEHTbI C MOMOILUbIO METOAA 3JIEKTPOHHOTO
basaHca.

3. Hanuiuure ypaBHEeHMs peakiuil, C TNMOMOLIbI KOTOPHIX
MOXHO OCYLIECTBUTh CJICAYIOLIME MpPEeBpallleHUs:

N, — NO — NO, — HNO,
Bapuant 2

1. Hanuuivre MOJEKyJAspHbIE U HOHHBIE YpaBHEHHUSI peakLuil
MEXIY PacTBOPOM a30THOM KMCJOTHI U: &) TUAPOKCHUIOM KallbLIUS;
06) okcunom memu(Il); B) kapboHaTtoM Oapwus.

2. Hanuiuute ypaBHeHUe peaKLMU pa3ioXeHHs HUTpaTa CBUH-
11a MpY HarpeBaHMM. YKaXHUTe CTEMEHU OKMCJIECHHSI 3JIEMEHTOB M
paccTaBbTe KO3((dHULMEHTH C MOMOLIBIO METOJA 3JIeKTPOHHOTO
OanaHca.

3. B Tpex mpoHyMepOBaHHBIX MPOOUpPKAX HAXOMSTCSH KpHUCTaI-
JIMYECKUE BELUECTBA: HHUTpAT HATpusl, CylbdaT HATPUsI U HMUTpaT
amMMmoHusa. Kak ux MoxHo pacrno3HaTb? HanulilinMte ypaBHEHHUS CO-
OTBETCTBYIOIIIUX pPeakLMH.

Bapuaut 3

1. Hanmvumure MOJIEKYAsipHbIE M WOHHBIE YPaBHEHMs peakLni
MEXAy pacTBOPOM a30THOII KHUCJIOTHl M. a) OKCUIOM HaTpus;
0) r’MOpOKCUIOM Kajivsi; B) KapOOHAaTOM HaTpus.

2. CocTtaBbTe ypaBHEHHME pe€aKLIMM KOHLIEHTPUPOBAHHO a30T-
HOH KMCJIOTBI C PTYTBIO. YKaXHUTE CTENEHU OKMCICHUSI 3JEMEH-
TOB M paccTraBbTe KO3(pPULMEHTH C MOMOIIbIO METOAA 3JEKTPOH-
Horo OayiaHca.
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3. Hanumure ypaBHEHHMS peakKLMii, C TMOMOLUbIO KOTOPBIX
MOXHO OCYUIECTBUTb CJIEAYIOIME MPEBPALICHUS:

KNO, — HNO, — Cu(NO,), — NO,

Bapuant 4

1. HanuiunTte MOJIEKYJSIpHBIE U WOHHbIE YpaBHEHMsI peaklunii
MEXIY pacTBOPOM a30THOM KMCAOTBI M: a) TUAPOKCUIOM Oapus;
0) KapboHaTOM KajlblLiMsl; B) OKCHMIOM MarHusl.

2. Hanuvuwute ypaBHEHHE peakuuM pa3jioXKEHUs HUTpaTa ce-
peOpa npu HarpeBaHHUMU. YKaXUTE CTENeHU OKHUCJEHHUs DJIEMEHTOB
M pacctaBbTe KO3hhHUIUEHTH C MOMOILUBIO METoma 3JEKTPOHHOTO
OGanaHca.

3. B Tpex mpoHyMEpOBaHHLIX MPOOUPKAX HAXOIATCS pacTBOPLI
CEPHOM, a30THOM U COJITHOM KHCIOT. Kak UX MOXHO pacno3HaTb?
Hanuiuure ypaBHeHMsI COOTBETCTBYIOILIMX peaKLIUiA.

Pabota 3
®octop U ero coeaumHeHus

Bapuant 1

1. Hanuumire ypasHeHus: a) ¢ocdopa ¢ KUcaopoaom; 6) ¢oc-
¢una (PH,) c xnopoBogopoaoMm; B) pactBopa ¢GocoOpHO KHUCIO-
Thi C TMAPOKCUIOM KaJius (B MOJIEKYJISIDHOW M MOHHOI ¢opmax).

2. Kak MOXHO n0Ka3aTb, YTO KpacHblii M Genblit ¢ochop —
3TO [BE AIOTPONHbIE PAa3sHOBUAHOCTU OAHOIO M TOrO Xe 3JJie-
MeHTa?

3. B Tpex npoHyMepoOBaHHBIX MPOOMPKAX HAXOASITCS PACTBOPHI
dochoproil U consiHoi KucaoT u ¢ocdara Hatpua. Kak ux mox-
HO pacno3Hatb? Hanuuinte ypaBHEHUSI COOTBETCTBYIOLIMX peak-
LIMA.

Bapuant 2

1. Hanuwuure ypaBHeHusi peakuui: a) docdopa ¢ xiopom;
0) docdopa ¢ marHuem; B) pactBopa (ocdara HaTpUS C pacTBO-
poM HHUTpara cepebpa (B MOJIEKYJSIpHO W WUOHHOI dopmax).

2. MoscHuTte, noueMy ¢dochop BCTpeyaercss B NMPUPOLE TOJNLKO
B BMIE COEIMHEHHMM, TOrga Kak HaxoasIUMicsa ¢ HUM B OOHOM
rpyrnne a3oT — rjaBHbIM 00pa3oM B CBOOOZHOM BMIE.
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Asor u chochop

3. Hanumure ypaBHEHHMsI peakiMii, C TOMOIIBI0 KOTOPHIX
MOXHO OCYIIECTBUTh CJCAYIOLIME MPEBPALUEHU:

P — P,0, — H,PO, — H,
Bapuant 3

1. Hanmuiuure ypaBHeHUs peakumii: a) ¢ocdopa ¢ KajiblLiMeM;
06) ¢ocdara KaibuMsag ¢ CepHON KHCJIOTOIl NpPU HarpeBaHUM,
B) pacTBOpa T'MIPOKCHAA HaTpusi C pacTBOpoM ¢ochopHOoi Kuc-
JIOTbl (B MOJIEKYJIAPHOM M MOHHOM (dopmax).

2. OguHakoBble WJIM pasHble COCAMHEHMUS MOJyd4aTrcs IpH ro-
peHuu KpacHoro u 6enoro ¢dochopa B OMIHUX U TEX XK€ YCIOBUsIX?

3. B Tpex NpoHYMEPOBaHHbBIX MPOOMPKAX HAXOIATCS PaCTBOPbI
as3oTHoii ¥ (ochopHoil KucaoT U Boga. Kak uMx MOXHO pacrio-
3HaTh? Hanuuiure ypaBHEHUSI COOTBETCTBYIOLUIMX PEaKLMid.

Bapuant 4

1. Hanuwyre ypaBHeHusi peakuuii: a) ¢docdopa ¢ cepoii;
6) oxcuaa ¢ocodopa(V) ¢ Bonoii; B) pactBopa ¢ochopHoit Kuc-
JIOTBI C PacTBOPOM KapOoHaTa HaTpHs (B MOJEKY/SIPHOH W MOH-
HOl dopMax).

2. Uem mo cocTtaBy oTiuyaercs Mojekyia docdopa (B mapax
¢docdopa) oT Monekyanl a3zora?

3. Hanumure ypaBHEHHUS peakliMil, ¢ MOMOIIbIO KOTOPBIX
MOXHO OCYLIECTBUTb CJEAYIOLIUE IMPEeBpPaliCHUA:
- P,0O; — H,PO, — K,PO, — Ag,PO,

Pa6ota 4*
PeweHne pacyeTHbIX 3aja4y Ha onpeaeneHue MaccoBOM
unu 06LeMHOW Jonu BbIXOAA MNPOAYKTa peakuuu
OT TEOPEeTUYeCKW BO3MOXHOMO (M 00paTHbLIX 3aaad)

1. Ha ruapokcun HaTpusi, B3SITbii B HEOOXOAMUMOM KOJIMYECT-
Be, MOACHCTBOBAJIM pACTBOPOM, CONEpXalUiMM 252 r a30THOH KHUC-
JIoTbl. BBHIYUCIUTE Maccy MOJIyYeHHOM COJNM, €CJIM MaccoBasi A0S
Beixoaa coctapisier 90%. (Omeem: 306 r.)

* 3amaud yyaimecsl pellialoT B TOM CJIydyae, €C/IM YYMTe/lIb paccMaTpuBa-
€T NaHHbIA THUI 3aJa4 B 3TOH TeMe.
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2. Boiuuciure odbeM aMMMaka (H. y.), KOTOpblii MOXHO I0Jy-
YUTh MpU HarpeBaHuUM 20 I xjaopuga aMMOHHSI C U3OBITKOM TMI-
pOKCMIA KaJlbliMsl, €CIM OObEMHAs 10JIs1 BbIXOAAa aMMHaKa COCTaB-
nser 98%. (Omeem: 8,2 n.)

3. Y3 28 r okcuaa KajablLusd MOAYYWIM 76 I HUTpaTa KajlbLMsl.
Bbluncinte MaccoByio A0M0 Beixoxa coiu. (Omeem: 92,7%.)

4. Paccyuraitte Maccy aMMMaka, KOTOPbIii MOXHO IOJYYHUTh,
HarpeBasi cMech 20 r xjiopuaa aMMoHusa ¥ 20 © OKCHIOa KajibLus,
MPUHAB, YTO MaccoBasl NOJs BbIXOAa aMMMakKa cocTaBisgeT 98%.
(Omeem: 6,2 1.)

5. Ilpu nHarpeanum Hutputa ammonusi NH,NO, oGpasyiorcs
as’oT U Boda. Belumcnure o6beM azoTa (H. y.), KOTOPBIA MOXHO
MONYYUTH NMPU pasaoxeHUU 128 r HUTpHUTA aMMOHMS, €CiIU OOb-
€MHast 10Jisl Bbixoma aszora coctaBiseT 90%. (Omeem: 40,3 1.)

6. A30T 00beMOM 56 J1 (H. y.) NpopearupoBajl C BOAOPOIOM,
B3SIThIM B U30bITKE. MaccoBasi fo/isi BbIXOJda aMMMaka COCTaBMJIa
50%. Paccuuraiite Maccy u o6beM MOJNy4eHHOro ammuaka. (Om-
eem: 42,5 r; 56 1n.)

7. Ilpu pasnoxeHuu xjopuaa aMMoHusa Mmaccoi 107 r nosnydeH
aMMuak obbeMoM 38 51 (H. y.). Beluncaure o6beMHYIO HOJIO BbI-
xoma ammuaka. (Omeem: 84,8%.)

8. Boiunciurte Maccy docdopa, Heo6XxoaMMOro wis NOAYyYEHUS
200 kr dochopHOIt KUCIOTBI, €CIM MaccoBas OO BbIXOAA KUC-
JoThl cocTtaBnasieT 90%. (Omeem: 70,3 Kr.)

9. Kakoit o6beM amMMuaka (H. Y.) MOXHO MOJYYUTh, Harpesas
cMmech 33 1 cynbata aMMOHUS ¢ M30BITKOM TMIPOKCHIA KalbLMs,
eciu oObeMHasl 10Js BbIXOJAa aMMuaka cocTtaBisieT 85%? (Om-
eem: 9,5 1n.)

10. Paccuuraiite Maccy Meau, BCTYNMBLUEH B peakLMIO C U3-
ObITKOM KOHLEHTPUPOBAHHOM a30THOM KMCJIOThI, €CIM MOTYyYUIH
4 1 okcuna asorta(lV) (H. y.), ob6beMHasi 10/ BbIXO4a KOTOPOTO
cocraBuia 96%. (Omeem: 59 r.)

1. Beiyuciaute o6beM amMMHaka (H. y.), KOTOPbIA MOXHO IO-
JIyduTb, Harpesas 30 I xJIOpMAa aMMOHMSI C U3OBITKOM TUIPOK-
cuaa KanblMs, ecivM oO0beMHasi A0Sl BbIXOJA aMMMaKa COCTaBJIs-
er 94%. (Omeem: 11,8 1n.)

12. Bbiuuciaurte mMaccy a30THOM KHCJIOTbi, KOTOPYIO MOXHO MO-
Jy4uts u3 20,2 r HUTpaTa Kajaus MpU ero B3aUMOIENCTBUM C KOH-
LIEHTPMPOBAHHON CEpPHOM KHCJIOTOM, €CiIM MaccoBas AOJS BbIXO-
Ja a30THOM KMUCIOThI cocTaBiseT 98%. (Omeem: 12,4 1.)
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A30T n doccop

Wrorosas pa6ora no Teme |l
Bapuaut 1

1. lafite cpaBHUTEJIbHYIO XapaKTEPUCTUKY MOJIEKY/IAPHOTO a30-
Ta U 6enoro ¢ochopa. YKaxuTe CXONCTBO W pa3jiMyMe: a) B ar-
peraTHOM COCTOSAHMHM; 0) B XMMHUYECKHUX CBOICTBax; B) B peaklIu-
OHHOH CIIOCOOHOCTU M AEHCTBMM Ha OpraHu3M uejoBeka. OTBer
TIOATBEPAUTE YPABHEHUSIMM pEaKLIMid.

2. HanuiiuTte ypaBHEHUSI peaKLUHWii, C TOMOIIbI0 KOTOPHIX
MOXHO OCYIUECTBUTh CJIEAYIOLUME MpPEBpalleHuUs:

P — P,0, — HPO, — H,PO, — Na,PO, — Ag,PO,

3. Kak, uMesi B KayeCTBe ChIPbSl TOJBKO BO3OyX M BOIY, MOX-
HO MOJIyYUTh LIEHHOe a30THOoe ynobpeHHe? CocTaBbTe ypaBHEHMS
HEOOXOMMMBIX peakLIvi.

4. B nmoyBy HeoOXoauMMO BHeCTH 35 Kr cBsi3aHHOro a3ota. Pac-
CUMTANTE Maccy YMCTON COJIM: a) HaTpUEBOW CenuTphl; 0) Moue-
BuHbl CO(NH,),, koTopasi notpe6oBanach L1 3TvX Lejaed. (Om-
eem: a) 212,5 kr; 6) 75 kr.)

Bapuaut 2

1. JlaiiTe CpaBHUTEJIbHYIO XapaKTCPUCTUKY 3JIEMEHTOB a30Ta U
dochopa. YKaxuTe CXOACTBO M pa3jidyue: a) B CTPOCHUH aTOMOB;
0) B BaXHEHIIUX CTEIMEeHSIX OKUCJIEHUsI; B) B COCTaBE€ U CBOMCTBax
o6pa3yeMbiXx UMU OKCHUIOB. OTBET MOATBEPAUTE YPABHEHUSIMU pe-
aKIlui.

2. Hanumute ypaBHeHUsT peakliMii, C MOMOLIbI0 KOTODPBIX
MOXHO OCYILIECTBHUTb CJelylOLIMe TpeBpalleHus:
N, - NH; — NO — NO, — HNO, — Ba(NO,),
3. Kak oYuCcTUTBh a30T OT NpHUMeECEi: a) amMuaka; 6) mapoB BO-
ab61? Jlaiitte 0O0CHOBAHHBINM OTBET.

4. B peakumio ¢ OepTOJUIETOBOI CONbIO BCTynwI docdhop Mac-
coit 55,8 r. Paccuutaiite Maccol TIPOAYKTOB 3TOM peakuuu. (Om-
eem: 127,8 r P,Osu 111,75 r KCl.)

Bapuant 3

1. JlalTe CpaBHUTE/bHYIO XapaKTEPUCTUKY JIETYyYUX BONOPOA-
HBIX cOoeNMHeHMIT a3ota U dochopa. YKaxuTe CXOACTBO U pasiv-
Yyhe: a) B CTPOCHUMU MOJIEKY]; 0) B (PM3UUECKUX U XUMMUYECKUX
cBoiictBax. OTBET MOATBEPAUTE YPAaBHCHUAMH DEAKLIMH.
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2. HanuuivTe ypaBHEHMS pE€aKLHUil, C NOMOUIbIO KOTOPbIX
MOXHO OCYLUECTBUTH CJICAYIOIIME MPCBpalli€HUS!:

P — Ca,P, — PH, — P,0, — HPO, — H,PO,

3. U3MeHUTCS M 3JeKTPOINpPOBOIHOCTh BOABI MPU MPONyCKa-
HUM 4yepe3 Hee: a) amMMHaka; 6) okcuna azota(ll); B) okcuaa aso-
ta(IV)? daiite 000CHOBAHHBIN OTBET U HAIIMILIUTE YPABHEHUS BO3-
MOXHBIX pPEaKIIHid,

4. Hekotopslit o6beM okcupa aszota(l) (H. y.) MMeeT maccy
13,2 r. PaccuuraiiTe Maccy Takoro xe otobema asora. (Omeem:
8,4 r1.)

BapuauTt 4

1. JaiiTe cpaBHUTENbHYIO XapaKTepUCTUKY a30THON U ¢ocdop-
HON KHUCJOT. YKaXWTe CXOACTBO MU pa3ivyve B (PUIUYECKUX U
XMMHYECKUX cBoiicTBax. OTBeT TMOATBEPAMTE YpPAaBHEHUSIMU peak-
LLUHA.

2. Hanuwiute ypaBHEHHUsI peaKlLMii, C TOMOIIbIO KOTOPBIX
MOXHO OCYLIECTBUTb CJIEAYIOLLME IPEBPALLEHUA:

Pb(NO,), — NO, — HNO; — NH,NO; — NH, — (NH,),SO,

3. IloyeMy B NMPOMBILUIEHHOCTH LISt MOJY4Y€HHUs] MUHEPAIbHBIX
yaoOpeHUN NpenrnovyuTaloT a30T IMpeBpalliaTh B aMMMakK, a He B
okcun asota(ll)?

4. Paccuuraiite Maccy rugpodocdara Kajiblidsi, B KOTOPOM CO-
IepXKUTCs cToNbKO Xe (ochopa, ckonbko B 820 r docdara Hart-
pusi. (Omeem: 680 r.)

[lononHutenbHble 3afaHKus

1. Hamuiuure ypaBHEHMsS peakuUMii: a) a30oTa C aJllOMUHMEM
(0003HaUbTE CTEMEHU OKMCJIEHUS SJIEMEHTOB M YKaXUTE OKHUCIU-
TEJIb M BOCCTAaHOBHUTENb); 0) aMMMakKa ¢ OPOMMCTHLIM BOAOPOIAOM;
B) HUTpaTa aMMOHMS C TMAPOKCUIOM KajbLMsi NMpPU HarpeBaHUM;
r) pacTBOpa uoAMIa aMMOHMS C pacTBOpOM HUTpaTa CBHUHLUA
(B MOJIEKYNSIDHOM M MOHHOM ¢opmax).

2. Hanuiuute ypaBHeHUS peaKLHUd KOHLEHTPUPOBAHHOM
a30THOM KMCJIOTBHI: a) ¢ cepeOpoM; 0) ¢ CBMHLIOM; B) C Cepoi;
r) ¢ yrjieM. YKaxuTe CTeNeHU OKUCIIEHMS 2JIEMEHTOB U pacCTaBb-
Te¢ KO3 PULIMEHTDI, ONPENEIMB UX C MOMOIIbIO METONA IMEKTPOH-
Horo OajaHca.
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Aot n thocdhop

3. HanuinuTe ypaBHeHHsI peakudii pa36aBiIeHHOI a30THOWM
KHUCJIOTHI: a) C LIMHKOM; ©) ¢ cepeOpoM; B) ¢ KapOGOHAaTOM Mar-
Hus; T) ¢ ruapokeuaoM Meau(ll); n) ¢ okcumom xenesa(lll). Pe-
aKiiMM @ M 6 pacCMOTPUTE KaK OKMCIMTEIBHO-BOCCTAHOBHUTEJIb-
HBIE.

4. HanuiuuTte ypaBHEHMS pEaKLMil pa3jioXEeHHUsi: a) HUTpaTa
Kanusi; 6) Hutpara Meau(ll); B) Hutpara xenesa(lll). Paccmotpu-
Te 3TU peakKUUU KaK OKHMCJIMTEbHO-BOCCTAHOBUTEIbHBIE.

5. HanuuuTte ypaBHEHUsI peakUMii, ¢ MOMOHLIbIO KOTOPBIX
MOXHO OCYUIECTBUTh CJICAYIOIIME MpeBpalLeHU:

a) HNO; — Cu(NO,), — O, = NO — NO, — HNO,

6) NH,NO, — N, — NH,; — NH,H,PO,

!

Ca;N,
B) (NH,),SO, — NH; — NO — NO,
|

NH,CI
r) NaNO; — O, — P,0; — H,PO, — K,;PO,
6. Ilo npuBeOEHHBIM CXEMaM COCTaBbTE YpaBHEHUs XUMUYEC-
KMX peakHUM:

Pt,
a) CuO + NH, — n) NH, + 0, —
6) NaNO, + H,SO,(koun) —  ¢) Mg + P —
B) P + Cl, — x) PH, + O, —

r) P,O; + BaO — 3) Cay(PO,), + H;PO, —

7. CylluecTBYeT cOJib, OOnagaloasi CJCIYIOUMMUA CBOWCTBAMU.
I1pu HarpeBaHMHU €€ ¢ KOHLEHTPUPOBAHHONU CEPHOM KHUCJIOTOH OT-
FOHSIETCSL XMOKOCTh, B KOTOpOif pacTBOpsieTCS cepebpo; npu Ha-
rpeBaHMU €€ C THIPOKCHUAOM Kajusi BbIAEAsieTcs IMaxyuyuil ras,
OYeHb XOpOLIO pacTBopdloniuiica B Bome. Kakas 3to conbp? Ha-
IMUUIATE YPaBHEHUs YKAa3aHHbIX peaKkLMi.

8. B pactBopax rugpodocdatoB dbeHondTaANIEUH OKpalllMBaeT-
¢ B MajnuHoBbIi 1BeT. [Toyuemy? Jlaiite 000OCHOBaHHbLII OTBET.

9. B moxneBbIX Karuvisix, BbIMaJalollMX BO BpEMS TpPO3bI, CO-
IepXUTCA a30oTHast kucnora. CocTaBbTe ypaBHEHMUs peakuuil, B
pe3yabTaTe KOTOPbIX OHa oOpa3oBaiach. Kakue XMMHUYECKHUE pe-
aKLMY NPOTEKAIOT MPH MONagjaHHUM 3TUX JOXAEBBIX Kaledb B M10Y-
BY, COHEpPXAlIyl0, HarpuMmep, KapOoHaThl KanbLiusi U MarHusa?

.

B
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10. Hanuuiyute ypaBHEHUS peakLMi Mojgy4eHUs HUTpaTa Kalb-
LM TpeMsi pa3sHbIMU CIOCODAMMU.

11. B rexHuueckoit kanbuueoit cenutpe Ca(NO,), conepXur-
cs npuMech KapboHara kKanbuus. [losicHUTe, KaK OYUCTUTHb Kajlb-
LMUEBYIO CEIUTPY OT 3Toit nmpumecu. OTBeT MOATBEPAMTE ypaBHE-
HUEM XWMUUYECKOU peakuUH.

12. PaccuuraiiTe, Kakoe M3 MUHEpaJbHbIX yIoOpeHUit Ooraye
docdhopom — noitHoii cynepdochar Ca(H,PO,), wiu npeunnu-
tat CaHPO, - 2H,0.

13. PaccuuTaiiTe Maccy HWUTpaTa HaTpHsl, KOTOpPbIH HEOOXOOUMO
pa3IoOXWUTb TPU HArpeBaHWMM, YTOOBI BbLASJIMUBIIETOCS MNPU ITOM
KMCJI0Opona ObLIO IOCTATOYHO sl IIOJIHOFO CXHraHus: a) 6,2 r
dochopa; 6) 36 r yras; B) 17 r dochuna PH;; r) 27,2 r ammm-
aka. (Omeem: a) 42,5 r; 6) 510 r; B) 170 r; 1) 204 r.)

14. Paccuuraiite maccosyro nono (%) Cu(NO,), B pacTBope,
nojsiydeHHoM npu pactBopeHuu 12,1 r Cu(NO,), - 2H,0 B 140 ma
Boabl. (Omeem: 6,18 %.)

15. Ilpokanunau cMmech Maccoil 176 r, COCTOSIIYIO U3 HUTpaTa
cBuHUa(Il) u HuTpata Hatpus. PaccuuTaiiTe MaccoBylo H0JiIO
KaXIOW COJIM B 3TOW CMECH, €CIU U3BECTHO, YTO TPU 3TOM Obl-
Jio nony4yeHo 17,92 n okcuaa aszota(lV) (H. y.). (Omeem: 75,23 %
Pb(NO,), n 24,77 % NaNO,.)

16. PaccuwuTaiite 06beM BO3dyxa (H. y.), KOTOpbIii OyneT u3-
pacxomoBaH MPU TMOJHOM cropaHuu 13,6 t ¢ocduHa. O6beMHas
IO Kucjaopoaa B Bo3ayxe coctaBisieT 21%. (Omeem: 85,33 1.)

Tema IV. Yraepop n Kpemuui

Pa6ora 1
Yrnepog. Okcuabl yrnepoaa

BapuanT 1

1. U300pa3ute 3/1eKTPOHHYIO KOHMMIypallMIo aToMa yrjiepoaa
B HOPMAJILHOM M BO30YXIE€HHOM cocTossHusiX. [loueMy mast ato-
Ma yIJepola BO3MOXEH IIEpexo] 3JIEKTPOHa Mo cxeme 2s°2p° —
2s5'2p%?

2. Hanumurte ypaBHEHMsI peakiuii: a) yrjiepoga ¢ OKCHAOM
menu(Il); ©) yrnepona ¢ okcunoM yraepoaa(lV); B) monydyeHus
okcuna yriepona(lV) U3 u3BeCTHSIKa NMPOMBILIEHHBIM CIIOCOOOM.
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Yrnepoa U KpemHwis

3. TIponyckast BoAsiHBIE Tapbl Yepe3 pacKaJleHHbIH Yrojib, Mo-
Jy4aloT BomsiHO# ra3 — cMecb CO ¢ H,. Hanuiure ypaBHeHHe
STOM peakLMM U paccuuraiiTe Maccy KaxIoro M3 rasos, oOpasy-
IOLIMXCS TIPU B3aUMoAeHcTBUMU 2,7 KT Boabl C yrjieM. (Omeem:
4,2 xr CO u 0,3 xr H,.)

Bapuant 2

1. B BHIe KakHMX IpOCTBIX BELIECTB YIJIEPOA BCTPEYAETCS B
npupone? CpaBHUTE MX (u3UyecKHe CBoiicTBa. OOBSICHUTE 3aBU-
CUMOCTb (PU3UYECKUX CBOWMCTB OT CTPYKTYPBI KPHCTAJUIMYECKOWM
PELUIETKH.

2. Hanmumure ypaBHeHMsI peakliMii: a) okcuaa yriepona(lV)
C HM3BECTKOBOW BoIO#; 0) yrjepola ¢ BOAOPOAOM; B) TOpEeHUS
yrjiepoda B M30bITKE KHCIOpOIa.

3. Kakoi o06beM Bo3nyxa (H. y.) pacxonyercsl IpH TOJHOM Cro-
panuu 84 1 okcuaa ymiepoga(ll)? OGbeMHast AoJisi KMCIOPOJa B
Bo3ayxe cocrasisier 21 %. (Omeem: 200 1.)

Bapuaut 3

1. Kakue cTeneHH OKMCJIEHHS MpPOSIBISICT YIJIEpOId B COeluHe-
HuAx? Hanumurte cdbopMynbl Tpex CoeaMHEHMi, B KOTODbIX YIJie-
poa NpOSABIISACT pa3/IMUHYIO CTCII€Hb OKHWUCJICHHUSA.

2. Hanumwute ypaBHeHHMs1 peakuuii: a) okcuma ymiepoma(ll) c
okcumoM xesesa(ll); 6) yrnepona ¢ ajllOMMHMEM; B) OKCHUIA YI-
nepona(lV) ¢ okcuaoM KajablLius.

3. Paccuuraiite Maccy 12,6 1 cMecu, cCOCTOsIlIEH W3 oOKcHAa
yraepona(ll) u okcuma yraepoma(IV). O06beMHass #ojisi oKcHaa
yriaepona(IV) B cMecu cocrasisieT 64 %. (Omeem: 21,51 1.)

Bapuant 4

1. JaiiTe onpenencHue agcopOLIMU U AeCOpOLMU. YKAXUTE, e
HCITOJIB3YIOT aICOPOLMOHHYIO CIIOCOGHOCTh JPEBECHOIO YIJS.

2. Hanumwure ypaBHEHMS peakLHUii: a) TOpeHUS] OKCHAA Yrje-
pona(Il); ©6) B3auMomeNCTBUA yrjiepojJa C Cepoii; B) MOIy4YeHUSs
okcuaa yraepona(lV) us mpamopa Jj1abopaTOpHBIM CIIOCOOOM.

3. Paccuurtaiite 00beMHy0 nojio (%) Kaxmoro u3 rasoB B
CMeECH, COCTOsIllIeH U3 a3ora, okcuna yriaepona(ll) u okcuaa yrne-
pona(lV), eciu npu nponyckanum 10 1 Takoii cMecH (H. y.)
BHayajle yepe3 M3OBLITOK M3BECTKOBOIl BOABI, a 3aTeM Haja Harpe-
TeIM okcunoM Menu(Il) Beimanmaer 15 r ocagka U obpasyerca 8,2 r
Meau. (Omeem: 33,6 % CO,, 28,7 % CO, 37,7 % N,.)

o
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Pa6ora 2
YronbHas Kucnota M ee Conu

Bapwuant 1

1. Hannuiurte ypaBHeHUs peakUMid, C MOMOILBIO KOTOPBIX MOX-
HO OCYILUECTBUTb ClieAylollue TPEeBpalIeHUS:

CaCO, — CO, — CaCO, — Ca(HCO,), — CaCl,

2. B Tpex mpoHyMepOBaHHBIX NMPOOMPKAxX HAXONSITCSI PACTBOPLI
xJjopuaa Kaiuga, KapboHara kanus u ¢docdara kanusa. Kak wux
MOXHO pacno3HaTbh? HanuiuuuTe ypaBHEHUS COOTBETCTBYIOLIMX
peakuuii.

3. Ecam yrjiekuciblit ra3 nMponycTUMTb 4Yepe3 BOIYy, OKpalleH-
HYIO JaKMYCOM B (PUONETOBbINi LBET, TO OKpacka MepexoiulT B
KpaCHYIO; IpH Harp€BaHUMU OKpaCka BHOBb CTAHOBHUTCH Q)MOHCTO—
Boii. JlaiiTe OOBIACHEHUE 3TUM SIBJICHUSM.

Bapuant 2

1. Hanuiuure YPaBHCHMHWA pCaKHHﬂ, C MOMOUIBKY KOTOPbLIX MOX-
HO OCYLIECTBHUTH CJIEAYIOLIUEC IIPEBpALLICHUS!

CO — CO, — KHCO, — K,CO, — CO,

2. Kakue u3MeHeHus1 HaOMOAalOTCS MPU JUTMTEJIBHOM TIpOITyC-
KAaHUM YTJEKUCJIOro rasa uepe3 HM3BeCTKoBYlo Boay? Hanumute
YPaBHEHUS COOTBETCTBYIOHIUX pEAKLMHA.

3. Kakylo cpeny MMeIOT BOIHbIC PacTBOPHI KApOOHATOB HATPUSs
n kanusa? INouemy?

Bapuant 3

1. Hanuiuvrte ypaBHEHUsT peakKLiUi, C MOMOIIbIO KOTOPBIX MOX-
HO OCYLUECTBHUTH CJIEAYIOIIME TPEBPALICHMS:

2. Tlpu 06xure U3BeCTHSKA YJaBIMBAlOT YIJIEKUCIBINA ra3, npo-
rnyckasi TOMOYHbIE Ta3bl 4yepe3 pacTBop KapOoHata kanus. [Mocne
HachIIEHUs] TOJYYEHHbIA pacTBOP HArpeBaloT, TEM CaMbIM OCBO-
Ooxnas yrieKUCablii ras. Hanuuivre ypaBHEHUS TNPOTEKAKOILIMX
peakuMid.

3. C nomollbl0 Kakoi KadyeCTBEHHON peakUMWH MOXHO OT/U-
YUTb COJIM YTOJIbHOM KUCJIOTHI OT COJiel COJISHOM, CEpHOM U a30T-
HOI KucjaoTt?
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Bapuant 4

1. Hanumure ypaBHeHMs peakliMif, C MOMOIUBIO KOTOPHIX
MOXHO OCYLIECTBUTh CJIEyIOLIME IMPEeBpaICHHUS:

C — CO, — H,CO, — Na,CO, — NaNO,

2. PactBop conbl A106aBWIM K pacTBOpy: a) rMapokcuaa Gapus;
0) cepHOif KUCJOTHI, B) IMAPOKCHAA Kajiusi; I') HUTpaTa KajiMs.
B kakux ciyuasix Oynet HaGmonatbest peakuusi? Hamnuiiure ypas-
HEHUS COOTBETCTBYIOLIMX pEaKLMM.

3. MOXHO JM TNOJYYUTH COLY HENOCPEACTBEHHO IECUCTBUEM
KapOOHaTa KajibLlMsl Ha TMOBapeHHylo cob? Ilouemy?

Pa6ota 3
KpeMHUin n ero coeguHeHns

Bapuant 1

1. Ucxomss u3 CTpoeHWs1 aTOMa KPEMHUsI, OOBACHUTE, MOYeMY
HEMETAUTMYECKHE CBOMCTBA Y KPEMHHUS BBIpaXEHBI cjiabee, 4eM y
yrnepoja.

2. HanuumuTte ypaBHEHMs peaklUil, ¢ HNOMOLIbID KOTOPBIX
MOXHO OCYILIECTBUTb CJEAYIOIIUE MPEBpallleHU:

Si0, — Si — Si0, — Na,SiO,

3. KpeMHHi1 BBICOKOH YHCTOTHI IMOJIYYalOT BOCCTAHOBJICHUEM
SiCl, nmapaMy UMHKa TpU BBICOKOI Temrepatype. IIpu 3toM 06-
pasyloTcsl KpeMHUl U xjiopun uuHkKa. CocTaBbTe ypaBHEHHE 3TOH
peakuuu M paccyurtaiite Maccy SiCl,, KOTOpbI# INOJDKEH Ipopea-
TMpOBaTh C LIMHKOM, 4TOOBI obpasoBaiock 560 r kpemHusi. (Om-
sem: 3,4 xr.)

Bapuaut 2

1. Kakyio peakliMio cpelibl MMEIOT BOIHBLIE PAcTBOPbI CHJIMKA-
Ta HaTpusl M cwinkata Kanusa? [louemy?

2. HanuuinTe ypaBHEHUS peaklMii, C TOMOIIbIO KOTOPbIX
MOXHO OCYLIECTBUTb CJICAYIOIIHNE [PEBPALICHUS:

NaOH — Na,Si0;, — H,Si0; — SiO,

3. Paccumraiite maccy Oepronerosoii conu KClO,;, koropyio
HYXHO pasjioXUTb, YTOOBI BBbIACJAMBILUErOCs KUCJ0poda ObLIO
IOCTATOYHO /)i TOJIHOTO cropaHusi 5,6 r kpemHus. (Omeem:
16,33 r.)
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Bapuaut 3

1. Kakue cTerneHu OKMCIEHMSI TpOSIBJISIET KPEMHUM B coenM-
HeHusx? Hanmuwure dopMysibl coeIMHEHUH, B KOTOPBIX KpPEeMHUM
NpOABJISIET Pa3IMYHYIO CTENEHb OKHUCJICHMSI.

2. Hanumurte ypaBHEHHSI peakKlMii, C MOMOINbIO KOTOPBIX
MOXHO OCYIUECTBUTh CJICAYIOLLUME IpPEBPallCHUS:

+HCI
Si — Mg,Si — SiH, — SiO,

3. Ilo onHOMY M3 CrMOCOGOB KpPeMHMII 0COOOI YMCTOTHI IOJY-
YalT TEPMUYECKUM Pa3jIOKEHHEM HOAMAA KPEMHHUS:

Sil, — Si + 21,

Paccuuraiite Maccy KpeMHHUsI, KOTOPBIH MOXHO TOJYyYUTh NpPH
pasnoxeHuu 214,4 kr Sil,. (Omeem: 11,2 kr.)

Bapuaut 4

1. K xakoii rpynmne okcunoB oTHocAT okcua KpeMHus(1V)? Tlo-
yeMy? OTBET NMOATBEPOUTE YpaBHEHUAMM peEAKLIMA.

2. Hanuuute ypaBHEHMsI peakLMii, C MOMOILBIO KOTODbIX
MOXHO OCYILIECTBUTL CJIEAYIOLIUE TpEBpALLICHUS:

Si — Si0, — K,Si0, — H,SiO,

3. Ilpu B3auMoneiicTBUM PacTBOPOB LIEJOYEN C KPEMHUEM BbI-
NEeJISIETCS BOAOPO:

Si + 2NaOH + H,0 = Na,SiO; + 2H,t

Paccuuraiite o6bem Bomopoma (H. y.), KOTODPbIA BbIIEJTUTCS
NpHU B3aUMOIEHCTBMHU cO wienoubio 40 r kpeMHuUs. (Omeem: 64 11.)

WTorosas pabota no Teme IV

Bapuant 1

1. JlaiiTe cpaBHUTENbHYIO XapaKTEPUCTUMKY OKCMIA YIJIEPO-
1a(IV) n okcuna kpemHusi(IV). Ykaxurte CXONCTBO W pa3ivyHe:
a) B cocTase; 0) B (pU3MUECKUX M XMMHUUYECKUX cBoiicTBax. OTBeT
noaTrBepauTe HeOGXOHMMHMH YPaBHCHUSIMHU peaKum?l.

2. Kakue M3 mnepeyMc/IeHHbIX BEILIECTB MOXHO MCIIOIb30BaTh
U1 OYMCTKM okcuaa yriepona(ll) or npumecu yriiekucioro rasa:
okcun ¢docdopa(V), U3BECTKOBasi Boaa, PacTBOP CEPHON KMCIIO-
Thl, PACTBOP TMAPOKCUAA HaTpus?

X
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3. Hanmuuiute ypaBHeHMsI peakLuii, C TNOMOIUBIO KOTOPLIX
MOXHO OCYHICCTBUTDH CJICOYIOLIUEC NPEBPALLCHUS:

Na,CO, — CaCO, — CO, — Ca(HCO,), — CO,

4, Coxran 20 r cMecu rpaduta ¢ KpeMHHeM. Paccumraiite
Maccy oOpa3oBaBlierocss okcuiaa kpeMHusi(IV), ecnn MaccoBas no-
JIi KpeMHMs1 B ¢cMecH coctasisuia 65%. (Omeem: 27,9 r.)

Bapuant 2

1. Jalite CpaBHUTEJIbHYIO XapaKTEPUCTUKY YTOJIbHOW M KpeM-
HMEBOI KMCJIOT. YKaXWUTe CXOACTBO M pa3ivyue: a) B COCTaBe;
0) B PU3MYECKUX U XUMMUYECKHUX cBoiicTBax. OTBET MOATBEPAUTE
HEOOXOOUMBIMI YPaBHCHMSIMM pPEaKLIUiA.

2. B pacTBoOpe comepxaTcs COMM: XJIOpUA HaTpus, cyibdaTr Ka-
JIUs, HUTPAT KanblUs U cyiabdar MarHusa. K HeMy npwiwiu pact-
BOp KapOoHaTa Kanus. Beiman Genwlit ocagok. YUTo mpenctaBisieT
co6oit 3toT ocamok? CocTraBbTe YpaBHEHHUS MPOTEKAIOIIUX peak-
LIMA.

3. Hanuiuute ypaBHEHHUSI pe€aKUMil, C TOMOWIBLIO KOTOPBIX
MOXHO OCYILECTBUTb CJIEAYIOIlIME MPEeBPaLLCHUS:

CO, — Na,CO;, — NaHCO, —~ CO, — CaCO,

4. TIpu npornyckaHuu 2 m> Bo3dyxa (H. y.) Yepe3 pacTBOp THI-
poKcMIa KajubLusi o0pas3oBajioch 3 © KapOoHara Kanbuus. Paccun-
Taiite 06beMHylo nomio (%) oxkxcuaa yraepona(lV) B Bosmyxe.
(Omeem: 0,0336 %.)

Bapuaut 3

1. JaiiTe cpaBHUTENBHYIO XapaKTepUCTUKY rpadura U KpUCTaI-
JIMYECKOTO KPEMHHMs. YKaXUTE CXOJACTBO M pazjuyue: a) B CTPO-
eHuH; 0) B (PU3MYECKMX M XMMUYECKHUX cBoictBax. OTBer mon-
TBEpAUTE HEOOXOAUMBIMM YpaBHEHUSIMU pEaKLIUM.

2. B ogHo#i mpoOMpKe HAXOOUTCS PacTBOp KapOoHaTa HaTpus,
B Ipyroii — pacTBop cyiabdara Hatpus. B kaxayio npoOUpKy
npubGaBWIM pacTBop xJiopuaa 6apus. B oboux ciaydasix Bbinan Oe-
JIbIii, HEPACTBOPHUMBIII B Bome ocanok. Kak ycTaHOBUTB, B Kakoii
MpoOMpKe HaxomuJcs pacTBop KapOoHara Hartpusi? Hamuuiute
ypaBHEHUSI COOTBETCTBYIOIHMX peaKIIHil.

3. HanuiuuTe ypaBHEHHSI peaKlLMil, C TOMOIULIO KOTOPbIX
MOXHO OCYIUECTBUTH CIENYIOLUME MPEBPaLUCHUS:

CO, — CaCO, — Ca(HCO,), — CaCO, — CO,

W
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4. 50 r cmecu okcuzna meau(Il) ¢ oxcunom kpemuus(lV) non-
BEpIJIM BOCCTaHOBJIEHUI0 okcunoM yraepona(ll). Paccuuraiite
o6beM npopearuposasiuero okcuaa yriaepona(ll) (n. y.), ecau
MaccoBas nonsi okcuna mMenu(Il) B cmecu cocrapasia 90%. (Om-
eem: 12,6 1.)

Bapuant 4

1. Jaiite CpaBHHMTENbHYIO XapaKTepUCTHUKY okcuna yriepoaa(ll)
y okcuaa ymaepona(lV). Ykaxurte cXOACTBO M pasauyue B HU3U-
YECKMX M XMMMYECKUX cBoicTBax. OTBET MONTBEPAUTE HEOOXOIM-
MBIMU YPaBHEHHUSIMHA PEaKLIUA.

2. B Tpex nmpoHyMepoBaHHBLIX MPOOMpPKAxX HaXOASITCS pacTBOPLI
cyabdaTta Kajlusi, CUjMKaTa HaTpuss u KapboHara HaTpus. Kak
MpU MOMOILUM OJHOIO BEIIECTBA OMPENCIMTb CONEPXKUMOE KaXIoit
npodupku? Hanwuiuurte ypaBHEHUS COOTBETCTBYIOUIMX pPEaKLIMIA.

3. Hanuuurte ypaBHeHHMs peakKHUH, C IOMOIUBIO KOTOPKIX
MOXHO OCYIUECTBHTb CJIeIyIOUIME TpEeBpalEeHUS:

Si0, — K,SiO; — H,SiO; — SiO, — Si
4. K 60 r 10%-unoro pacrsopa conbi NaHCO; npunuiu u3obl-

TOK pacTBopa COJsIHOA KHUCIOThbl. PaccuuTaiiTe 00beM BBIACIMB-
IIErocsi yrjaekuciaoro rasa (H. y.). (Omeem: 1,6 n.)

[lononHutenbHbie 3afiaHus

1. Okcun yriaepona(ll) conepXxuT HeGOJbILIOE KOJUYECTBO OK-
cuna yrnepona(lV). Kak ocBo6oauts okcua yraepona(ll) ot atoi
npumecu? Hanuiuure ypaBHEHMS] COOTBETCTBYIOLUMX peEaKLIUA.

2. [lo npuBeAEHHBIM CXEMaM COCTaBbT€ YpPAaBHEHUs XMMMYEC-
KUX peaKuHH:

a) CO, + Ba(OH), — r) PbO + C —
6) Ca + C = 1) C + H,SO,(KoH) —
B) Fe,0, + CO — ¢) C + Zno —

3. Tlpu WIUTENBHOM XpaHEHHWK IpaHyj TBEPAOTO I'MApPOKCHAA
Kajius B IUIOXO 3aKpPbIThIX OaHKAaX OH TpeBpallaeTcsl B Oeyio Mno-
pollKooOpa3Hylo Maccy. Ecau 3atreM npwinTb K HEll KHUCIOTbI
(cepHOl, a30THOI WAM COJIAHOI), TO C IIMIICHUEM BBLICASICTCS
ras, B KOTOPOM racHeT ropsiias nyduHka. OObICHUTE ONMMCAHHbBIE
SIBJIEHHUSI U COCTaBbTE€ YpPaBHEHUS MPOTEKAIOLIMX PEaKLHM.
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4. Tpy UMIMHIpPa 33MOJMHEHBI Ia3aMU: OIMH OKCHIOM YIJIEpO-
na(Il), npyroit okcunom azora(Il), tpetuit okcuaoM yraepona(IV).
Bce UMIMHOPBI 3aKPBITHI KPBIUKAMHU. DTHKETOK C Ha3BaHMSIMU
rasos Ha uwivMHapax Het. Kak pacrosHatb 3TU rasni?

5. PactBop kapboHaTa Kaiusi KOGaBWJIM K pacTBOpY: a) XJIOPH-
na OGapusi; 6) a30THOM KMCJOTHI, B) Cyiabdara HaTpMs; ) TMIPOK-
cuia KajapluMsi. B Kakux ciyvasx OyaeT NMpoTrekaTh XHMHMYECKas
peakuns? CocTaBbTe ypaBHEHHUS COOTBETCTBYIOLIMX pPEaKiMil.

6. Tlo NPpUBCACHHBIM CXEMaM COCTaBbTC YpaBHEHHSI XHMHYEC-
KMX peakluuit:

a) F, + Si — B) Si + N, —

. CIL1aB/IEHHE . t

6) SiO, + Na,CO, r) SiO, + Mg —

7. CwnukaTHbI KiIeil HeJb3d XpaHUTb B OTKPBLITOM CKIISIHKE,
TaK KaK OH MOMIOLUAET U3 BO3AyXa YIJICKUCIBIA ra3, BCJEICTBUE
yero KJel npeBpallaeTcss B CTYACHUCTYIO Maccy. OOBSICHUTE 3TO
sIBJICHUE M HAIMMWIIUTE ypaBHEHME MpOTEKaloleil XMMUYECKOM pe-
aKIIMH.

8. MOXHO M MOJTHOCTHIO BOCCTAHOBUTb M€Ib M3 OKCHIA Me-
mu(Il) maccoit 90 1, ecan npokanutb ee ¢ 20 r yras?

9. Paccuuraiite MaccoByio nomio (%) Na,CO, B pactBope, no-
JlydeHHOM IIpu pactBopeHuu 14,3 r Na,CO, - 10H,0 B 130 ma Bo-
obl. (Omeem: 3,67 %.)

Tema V. O6mue cBoWCTBa MeTannoB

Pa6ora 1
Cnocobbl nony4yeHuss MeTannos

BapuanTt 1

1. Hammuuiure ypaBHEeHMs peakUMil BOCCTAHOBJIEHUSI MEOW YT-
jgeponoMm: a) u3 okcuama mMenu(l); 6) u3 oxkcuma meau(ll). OGo-
3HA4YbTEC CTCIICHU OKHUCIICHMSI aTOMOB, YKaXHUTEC IEpEeXod 3JICKTpO-
HOB, a TaKKE€ OKHUCJIUTE]b U BOCCTAHOBHTEb.

2. Paccuuraiite Maccy MapraHlia, KOTOPbIf MOXHO IOJYYUTh
npu BoccraHoBleHUU 90 r okcuaa MmapraHua(lV), conmepxaiiero 5%
MpUMeceit, aTlOMUHOTEPMHUYECKUM crocoboM. (Omeem: 54,05 r.)
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Bapuaut 2

1. CocTtaBbTe ypaBHEHHsI peakLMii: a) MOJyYECHUs XpoMa U3 OK-
cuna xpoMa(Ill) antoMuHOTEpMUYECKMM cIOCOOOM; 6) MoNy4eHuUs
kKobanbra U3 okcuiaa kobanbsra(Il) myreM BOCCTaHOBJIEHUSI BONO-
poaoM. O003HaubTe CTENEHW OKMCJIEHUSI aTOMOB, YKaXuTe Iepe-
XOll 3JIEKTPOHOB, a TaKXe€ OKHCJIMTE/b U BOCCTAHOBUTENbD.

2. PaccuuTaiiTe Maccy Xeje€3a, KOTOPOE€ MOXHO [MMOJY4YUTh M3
960 r oxcuaa xene3a(Ill) npu BocCcTaHOBIEHUH €r0 OKCUOAOM yT-
nepona(ll), ecnn okcun xenesa(Ill) comepxutr 10% npumeceit.
(Omeem: 605 r.)

Bapuant 3

1. HanuwMTe ypaBHEHUsS peaKlMii BOCCTaHOBJIEHHUS OKCHIOM
yraepona(ll): a) xenesa u3 okcuma xenesa(lll); 6) menu u3 ok-
cuna meau(Il). O6o3HauybTe cTErneHu OKMCICHUS aTOMOB, YKaXU-
T€ Nepexol 3JEKTPOHOB, a TAKXE OKWUCJIMTEb U BOCCTAHOBMUTEb.

2. Paccumraiite Maccy Xpoma, KOTOPbI# MOXHO [OJYYUTb NPHU
BocctaHoBaeHUU 380 r okcuma xpoma(lll), comepxamero 20%
fIpUMeECel, aTIOMUHOTEPMUYECKUM criocobom. (Omeem: 208 r.)

Bapuaut 4

1. CoctaBbTe ypaBHEHMSI peakKLuii: a) mojiyueHMUs MoOJUOIEHa
A3 €ro BBICLIEFO OKCHUAA MNYTEM BOCCTAHOBJIEHHUS BOIOPOAOM;
0) nosydyeHus] LMHKA M3 €T0 OKCHIA NMYTEM BOCCTAHOBJICHMUS YT-
snepoaoM. OBO3HaYbTe CTEIMEHW OKMCJIEHUS aTOMOB, YKaXuTe Ie-
pexol 3JEKTPOHOB, a TaKXe€ OKMCJIHUTENAb U BOCCTAHOBMTEJID.

2. PaccumTaiite Maccy Menu, KOTOPYIO MOXHO MMOJYYMTb MpPH
BOCCTaHOBJIeHUU yriaepoaoM 160 r okcuaa menu(ll), ecnum okcun
Menu(ll) comepxur 15% npumeceit. (Omeem: 109 r.)

Pabora 2
XuMMyeckne CBOMCTBA MeTannoB

Bapuant 1

1. CocTaBbTe ypaBHEHHWs peakliMii: a) HATpUs C cepoii; 0) Xxe-
Ji€3a C pacTBOPOM CEPHOM KMCIOTHI; B) ajlOMHUHUS C OpOMOM.
B ypaBHEHMM peakUMM g YKaXUTE CTCNIEHW OKHUCJEHUS JJIEMEH-
TOB M paccTaBbTe KOIPGUUHUEHTHI C MOMOIIbIO METOAA IJEKTPOH-
Horo 6anaHca.
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2. Ykaxute, MEXIy KaKMMH BELIECTBAMH IPOU3OMAYT XUMHU-
YyecKMe peakUMy: a) Medb W pacTBop cyibcdara xenesa(ll);
6) UMHK U pactBop HuTparta pryTH(II); B) MarHuii U pacTBOp HMT-
pata cBuHuA(II). Hanummure ypaBHEHHS COOTBETCTBYIOILLMX peak-
LM B MOJIEKYJISIDHOIM M COKpalleHHOW WOHHOI (dopmax.

Bapuant 2

1. CocTtaBbTe ypaBHEHHUS peakLUii: a) MeOU C KHCIOPOAOM;
6) xene3a c XJIOpOM; B) Oapusi ¢ Bomoil. B ypaBHEHHM peakiMu
a YKaXUTE CTENEHU OKHMCIICHHUSI 3JIEMEHTOB M paccTaBbTe KO3(-
(UILMEHTB! ¢ NOMOILBIO 3JIEKTPOHHOro GajiaHca.

2. Ykaxurte, MeXxAy KakuMH BeIHeCTBAMU TPOU3OMIYT XUMMU-
YecKue peakludu: a) MeAb M pacTBOp HUTpaTa cepebpa; 6) Xeie-
30 ¥ pactBop Hutpara ptyTu(ll); B) cBUHell M pacTBOp XJopuia
xpoma(IIl). Hanuuiure ypaBHeHHMSI COOTBETCTBYIOLLIMX peakLHil B
MOJIEKYJISIDHOM U COKpallleHHOW WMOHHOH (dopmax.

Bapuaut 3

1. CoctaBbTe ypaBHEHMSI peakliWii: a) aJIOMUHUS C MOIOM;
0) Menu c cepoif; B) HaTpusl C BoAoi. B ypaBHEHUM peakLMM a
YKaXHUTe CTEIICHW OKHUCJIEHUs 2JIEMEHTOB WM paccTaBbTe Koadhdhu-
LIMEHTH C MOMOIIBIO 3JIEKTPOHHOro OajaHca.

2. VKaxure, MeXAy KaKUMH BELIECTBAMM TPOU3OHUIYT XUMMU-
YyeCKUe peakilMM: a) Xeje3o u pacTtBop xinopuna meau(ll); 6) ce-
pebpo U pacTBop OpoMHIa KaibliMsl; B) aJIOMMHUI U PacTBOp
HutpaTta cBuHua(ll). Hanmuiunure ypaBHEHHMSI COOTBETCTBYIONIMX
peakUMid B MOJICKYJSIDHOM M COKpalleHHOH HMOHHOH (opMax.

Bapuant 4

1. CocTaBbTe ypaBHEHUsSI peaKLIMii: a) MarHUsi C COJISIHOM KucC-
JloToit; ©6) LIMHKA C KMCJIOPOIOM; B) KalblLiMs ¢ XJiopoM. B ypas-
HEHMM PpeaKiMM a YKaXHTE CTENEeHU OKHCJIEHHUS DJIEMEHTOB M
pacctaBbTe KO3(G@PULUUEHTHI C MOMOIIBIO 3JICKTPOHHOro GajaHca.

2. Vxaxurte, MeXny KakKMMH BelIECTBAMM MPOU3ONUIYT XMMM-
YyecKM€ peakiluM: a) MarHuift U pactBop Hutpata prytu(ll);
6) Menb u pactBop xjopuaa xpoma(lll); B) HMHK M pacTBOp CYJib-
dara xenesa(ll). Hanuurure ypaBHEHHUsI COOTBETCTBYIOILMX peak-
LU B MOJIEKYJIIPDHOI M COKpallleHHOW HMOHHOW (opmax.

e
B W,
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Tema VI. Metannnl IA—IHIA-rpynn
nepmopuyeckod Taénuupl Jl. H. Mengeneesa

Pa6ora 1
LLI,BHOHHbIe U wenoyHo-3emelsibHble MeETaNJIbl

Bapuant 1

1. Hanuinte ypaBHeHUs peakKUUi, ¢ MOMOLLBIO KOTOPBIX MOX-
HO OCYLWIECTBUTL CJIEAYIOIIWE MpeBpalleHus:

Ca — CaO — CaCO; — Ca(NO,),

2. OKUCIUTEIbHbIE WM BOCCTAHOBUTE/IbHbIE CBOMCTBA IPOSIB-
JISIIOT WEA0YHbIE METAJUIBI NIPU B3aMMOAEHCTBUM C HeMeTaljlaMu?
Hanuuiure nBa ypaBHeHWsl peakuMii, MOATBEpXIAIOlIWe Baill OT-
BET.

3. Jins nonHo# Heitpanuszauuu 80 r 4,5%-Horo pacrtBopa
a30THOW KUCHOTHI ToTpedoBanocs 40 r pacTBopa rmapokcuiaa Ka-
nust. Paccuutaiite MaccoByio aonio (%) KOH B pacrtBope.

Bapuant 2

1. Hanuwurte ypaBHEHUS peakKLMii: a) HaTpus C CEpOii;
0) KaJbLIMSl C XJIOpPOM; B) JIMTUSI C BOMOIA.

2. TloueMy u3BeCTKOBasi BoJa MYTHEET Ha BO3lyxe, a pacTBOP
rMApoOKCcHUaa Kanus Het? byaer i MyTHETb Npu JIMTEJIbLHOM CTO-
SIHUM Ha BO34yXe pacTBOp ruapoxcuna 6apus? OTBET NMOATBEpAU-
T€ YpaBHEHMSIMU COOTBETCTBYIOUIMX peaKLMA.

3. Paccuurtaiite maccy oKcuOa KanablLHsl, KOTOPbIi MOXHO IMO-

JIYUYUTb TMPU TEPMUUYECKOM pa3joXeHUM 6 KI U3BECTHSKAa, coldep-
xautero 10% npumeceit. (Omeem: 3 Kr.)

Bapuant 3

1. Hanuwure ypaBHeHUsT peaklUMii, C TTOMOLIbIO KOTOPbIX MOX-
HO OCYILUECTBUTH CJeAyIoliue MpeBpalleHHs:

Na — NaOH — NaHCO, — Na,SO,

2. YTo Takoe XEeCTKOCTh BOIbI M KaKue BMIbl XECTKOCTU BO-
Obl BaM W3BecTHbI? HanuiiuTe nBa ypaBHEHUS peaklivi, C TO-
MOLIBIO KOTOPbIX €€ MOXHO YCTPaHUTb.

3. Paccuuraiite 06beM Booopoaa (H. y.), KOTOPbIH BbLAEIUTCS
Mpy BEWCTBUM M30bITKA BOAbLI Ha CIulaB, coaepxaiuuit 18,4 r Hart-
pusa u 15,6 r kanug. (Omeem: 13,4 1.)
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Bapuant 4

1. C KakuMM M3 TIEpPEeYMCICHHbIX BEIIeCTB OyaeT pearMpoBaTb
TMAPOKCHMI HaTPHS: COJisiHasA KMCIOTa, OKCHI MarHusi, TMAPOKCHI
KajbLus, okeun yriepoaa(lV), cepras kucnora? Hanuinure ypaB-
HEHMS OCYLIECTBUMBIX pEaKlIMii.

2. Kak TIpurotoBUTh M3BECTKOBYIO BOIY, MM€sI B CBOEM pacCIO-
psLKeHuu Mpamop M Boay? Hanuuiute ypaBHEHMSI COOTBETCTBYIO-
IHUX peaKiHi.

3. Mopuuio Hatpus, comepxaiyio 2,7 - 10* atomoB, nomectu-
Jiu B U30BITOK Bonbl. PaccuuTaiiTe Maccy oOpa3oBaBLIErocsl ruil-
pokcuaa Hatpust. (Omeem: 18 1.)

Pa6ota 2
ANIOMUHUA 1 ero CcoeauHeHust

BapuanTt 1

1. HanuiuuTte ypaBHEHWsI peaKUMil aJllOMUHMS CO CAECAYIOLIMU-
MM BELIECTBAMM: XJIOPOM, pa30aBj€HHOU CEPHOM KUCIIOTOM, OK-
cugoM xpoma(lll), pactBopom cynndara mexu(ll).

2. Hanumurte ypaBHeHMsl peakluii, C MOMOUIbI0O KOTOPBIX
MOXHO OCYLIECTBUTH CJEHYyIOLIME TpEeBpalleHUs:

AI(OH), — AICl, — Al(OH), — Al,O,

3. [lo kaK¥M BHEUIHMM IIpU3HAKaM Bbl CMOXETE OTJIUYMUTh U3-
Oenus U3 aJIOMUHMSL OT M3AeJIMi U3 APYTruxX Martepuayios?

Bapuant 2

1. Jonuiure ypaBHEHUSI XMMHUUYECKHUX peaKIlUid:

a) Fe,0; + Al — B) AlI(OH); + NaOH —
6) Al,(SO,); + BaCl, — r) Al + O, —

B okMCAUTEIbHO-BOCCTAHOBUTEBHBIX p€akKlHuAaX YKaXHUTEC
OKHUCIIMTEADb U BOCCTAHOBUTCIIb.

2. HanuuuTte ypaBHEHHMs peakKLMi, C MOMOHIIBI0O KOTOPBIX
MOXHO OCYIIECTBUTh CJICHYIOLME NMpeBpauleHUs:

AI(NO;), — AI(OH);; ALO, — Al,(SO,); Al — AICI,

3. Onumute 061aCTH NPUMEHEHHUS AIIOMUHMUS U YKAXUTE
CBOMCTBa, HA KOTOPbIX OHO OCHOBAHO.

o S
f SR

4 —Papeuxwii, 8-9 kn. S 97



9 knacc

Bapuaut 3

1. HanuumuTe ypaBHEHUS peaklMil MOJYYeHHs XJIOpUIa ajto-
MMHMS YeTbIPbMSI CITOCOOAMHU.

2. HanuuuTe ypaBHEHUS peakLUil, C TMOMOUIBIO KOTOPBIX
MOXHO OCYHLIECTBUTb CJIeQylolllhe MpeBpalleHus:

Al — ALO, — AL(SO,); — Al(OH),

3. IMoueMy anoMMHMEBAsI NMOCyAa HE pa3pyllaeTcs B KUTMSALIEH
BOIE M He moasepraercss atMocdepHoil koppo3uu?

Bapuant 4

1. Hanuiiure ypaBHEHUs peaklLMit aJlOMHHUS CO CJENYIOLUU-
MM BellecTBaMU: OpOMOM, cepoi, BOLOM, FMOPOKCUIOM HaTpusl.

2. JlonyvuiuTe ypaBHEHUS XMMHUYECKUX pEaKLIMi:
a) Al +? =H,+? B) HCI + ? = AIC]; + H,0
6) ? + KOH = AI(OH), + ?

3. Tlpu npou3BOACTBE aJTIOMUHMEBOI NPOBOJOKH pacIljiaBicH-
HBIM aIOMWHUI BBIIYCKAIOT Yyepe3 Kpyrioe orBepcTtue. CTpysi Me-
Taljla 3aTBepleBaeT, He pa3buBasicb Ha karuid. [loyemy?

Pa6ora 3
PelleHne pacyeTHbIX 3afay Ha BbIYUCNEHWE MaCChbl
unu obbema npoaykTa peakuumu NO W3BECTHOW Macce
unu o6bemMy BeLLecTsa, COAEPXKaLLero npumecu

1. Paccuuraiite o06beM yriaekuMciaoro rasa (H. y.), KOTOpPbIii
MOXHO MOJYYHUTb TPU TEPMHYECKOM pasnoxeHur 200 r u3BeCT-
Hsika, coaepxauiero 20% npumeceit. (Omeem: 35,8 1.)

2. Ilpy npokanuBaHUM 54 r U3BECTHSKA MOTEPsST MACChl COCTa-
Buaa 22 r. BeluucauTe MaccoByl0 HOJI0 KapOoHaTa KajblIMS B
3TOM OOpa3ue U3BECTHsiKa (M3BECTHSIK, KpoMe KapOoHaTa Kajb-
LIMsi, COOEPXKHUT Hepasjaraloulyecsi BellecTBa). (Omeem: 92,6%.)

3. PaccumTaiiTe Maccy XXeHOil HM3BECTH, KOTOpasi HOJXHa 00-
pasoBatbcst npu obxure 400 Kr u3BecTHsIKA, comepxauiero 6%
npumeceil. (Omeem: 210,6 Kr.)

4. Beluucnute obbem (B M°) okcupa yrepoma(IV) (H. y.) u
MaccCy XKEeHOM U3BECTH, KOTopble 06pasylorcst npu ooxure 500 xr
W3BECTHSIKA, colepxailero 8% mnpuMeceit. (Omeem: 103 M>;
257,6 Kr.)
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5. Ilpu B3aumoneiictBum 10,8 r 6e3BonHOrO KapboHaTa HaTpus
C M30OBLITKOM a30THOM KMCJIOTHI MONYYWIH 2,24 J1 OKCHIA YIJIEPO-
na(lV) (H. y.). Beluucnure comepxaHue rnpuMeceil B KapboHaTte
Harpus. (Omeem: 1,8%.)

6. Kakoit o6bem okcuaa yriepona(IV) (H. y.) oOpasyercs npu
B3aumoneicteuu 60 r mpamopa, conepxaniero 8% HekapOGoHar-
HBIX MpUMeceE, ¢ U3OBITKOM a30THO#M KUCHOThI? (Omeem: 12,4 n.)

7. PaccuwTaiite Maccy cunuuuaa MarHus Mg,Si, kotopslii 06-
pasyeTcsi ipU B3auMozeiicTBuu 60 r KpeMHus, comepxauiero 5%
npuMeceit, ¢ MaruueM. (Omeem: 154,7 1.)

8. PaccuuTaiiTe MacCy M KOJIHYECTBO BellleCTBa OKCHJa Oapus,
oOpasywluerocsi npu pasnoxeHun 80 r kap6oHaTa Gapusi, comep-
xamlero 3% npumeceit. (Omeem: 60,3 r.)

9. Kakoe kojauuecTBO BellleCTBA U KaKOH 0OOBbEM (H. y.) OKCU-
nga yrepoaa(IV) MOXHO ITOJIyYuTh NpH B3auMoaeicTBuu 60 r u3-
BECTHSIKa, coaepxauiero 95% xapbGoHaTta Kanbliusi, ¢ H3OBITKOM
cojissHoi Kucnotu? (Omeem: 0,57 monb; 12,8 n.)

Wtorosas pabora no teme VI

Bapuant 1

1. Hanuuiure ypaBHeHHUs1 peaklWii, XapaKTEPHU3YIOIIMX XMMU-
YecKMe CBOWMCTBAa TMIPOKCHMIA KaJIbLIMS.

2. Hanmuuminte ypaBHEHMsl peakluii, C MOMOIIBI KOTOPBIX
MOXHO OCYLUECTBUTH CJICAYyIOLIKE TPEBPAILCHUS:

+H,S0, X NaOH

ALS; — Al — AlL,O,
!

AlBr,

B omHOM M3 OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX npoucccoB
YKaXHTC OKHCIIUTE/Ib U BOCCTAHOBHUTCIIb. HazoBure Beuectso X.

3. Ha kakux CBOMCTBax aJllOMMHHSI OCHOBaHO €ro npHMeHEHHE
B NMPOMBIUUIEHHOCTH? YTO Takoe aJIOMHHOTEPMHUS U TOE €¢ NpHU-
MEHSIIOT?

4. PaccuyurtaiiTe Maccy okcuna MarHus, KOTOpbli oOpasyercs
npu obxure 50 r kapboHata MarHus, colepxaiuero 6% rnpume-
ceil. (Omeem: 22,4 1.)

&
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Bapuant 2

1. K kxakoii rpyrie OKCHMIOB OTHOCAT OKCHUI amioMHHMs1? Ha-
MULIMTE YpaBHEHUS peakLMif, XapakTepu3ylollMX €ro CBOMCTBA.

2. Hanuiiurte ypaBHEHMs peaklMii, C MOMOIbIO KOTOPBIX
MOXHO OCYLIECCTBUTBL CJICAYIOLIUE NPEBPALLCHMUA!
H,0 +H,S0,
KO, <« K —— KOH ——— B — KCI
B onHOM M3 OKMCAWTEIbHO-BOCCTAHOBUTENLHBIX MMPOLECCOB
yKaxXuTe OKUCIWTENIb U BOCCTAHOBHUTENbL. HaszoBute BeuiecTBo B.

3. IloueMy Jerkuii U TMpPOYHBIH META KaJlbUUA HE MPUMEHS-
10T B aBUAUUMOHHON NPOMbBIUIIEHHOCTH M B APYTrUX o6jacTsax ma-
HIMHOCTPOEHUS?

4. 6 T cMECH HIOpPOLLUKOB MEAW U TIOMUHUS T[MOMECTWUIIU B W3-
OBITOK COJISIHOM KMCIOThL. Ilpu 3TOM BBIAENMIOCH 2,8 11 BOAOPO-
na (H. y.). Paccuutaiite maccoByio gono (%) ajlioMUHUSI B CMe-
cu. (Omeem: 37,5%.)

Bapuaunt 3

l. Hamumute ypaBHEHHUs peakilivii, XapakKTEepU3YIOLUMX XUMM-
YeCKHE CBOWCTBAa I'MAPOKCHIA AJTIOMHUHMUS.

2. HanuuiuTte ypaBHEHUS peakLMWil, C TOMOIIbIO KOTOPbIX
MOXHO OCYILUECTBUTb C/EIYIOLIME FpEBpPaLLEHUS:

+ 3

HNO
Ca — CaO — Ca(OH), - A

CiCb hl T

B 0OHOM M3 OKMCAWTENbHO-BOCCTAHOBHUTENBHBIX IPOLECCOB
YKaXUTE OKMCJIIUTEJb U BOCCTaHOBUTEJb. Ha3oBUTe BeluecTBO A.

3. Yem obycnomieHa XecTKOCTh BoAbl? TloueMy XecTKylo BO-
Iy HeJib3sl MCMOJb30BaTh B MapoOBbIX KoOTjaax?

4. PaccuuTaiite Maccy okcuaa KajblLMs, KOTOPBI MOXHO MO-
JIYYUTb MPU TEPMUUYECKOM pa3noxeHuu 600 r M3BeCTHsIKa, colep-
xauiero 10% npumeceit. (Omeem: 302,4 1.)

Bapuaut 4

1. K kakoil rpyrne OKCUIOB OTHOCAT OKCHUI KallbLius?

2. Hanuvwure ypaBHEHUsS peakKlUMWi, C MOMOUIbIO KOTOPHIX
MOXHO OCYIUECTBUTH CJIENYIOLIME TIPEeBpallEeHUS:

100



Metannot IA—IIIA-rpynn nepruoanyeckon Tabnuubl

H,0 +H,50, +9

KO, < K X Y — KCl
|
K,S

3. B coctaBe KakuX COCIMHCHHIA aTIOMHUHMI BCTpedyaeTcs B
npupoae?

4. BpluucnuTe, KakKMe HaBECKM MardHus M ajiIloOMHMHHUSA HeEoO0Xo-
VMO B35ITb, YTOOBI IPHU pPACTBOPEHUH HMX B COJITHOU KHCJIOTE
00beM BBIACIUBLIETOCS] BOAoOpoJa ObUl oAMHAKOB — no 12,32 n.
(Omeem: 13,2 r marHus ¥ 9,9 r© aJlOMHHHUS.)

MononuutenbHble 3afaHus

1. Ilo mpuBeneHHBLIM CXeMaM COCTaBbT€ YpPaBHEHHUSI XUMUYEC-
KUX peaklMid MOJyYeHUs] METALIOB:

a) MoO, + H, — r) SnO, + C -
6) PbO + CO - n) GeO, + H, =
B) WO, + Ca > e) Fe,0, + Al =

O003HaybTe CTEMEHM OKHCJIEHHUSI aTOMOB 3JIEMEHTOB U YKaXu-
TC OKHCJIHUTCIb 1 BOCCTAHOBHTCIIb.

2. Hanumure ypaBHEHHs! peaxliyii, IMO3BOJSIOUIMX OCYIIECT-
BUTH CJIeAyIOIME TIpeBpalleHM:

a) ZnS — ZnO — Zn r) CuO — CuSO, — Cu
6) FeS, — Fe,0; — Fe a) MoS, — MoO; — Mo
B) Cr(OH); — Cr,0; — Cr e) PbS — PbO — Pb

3. HanuiunTe mo aBa ypaBHeHHUsl peakLMil COEIMHEHHUS M pe-
aKlMi 3aMELIEHHMs, NPOTEKAIOUIUX C yYacTueM MeTauioB. Pazbe-
pUTE HMX KaK OKUCJIMTEJIbHO-BOCCTAHOBHUTE/IbHbBIE.

4. Xnopua Meau(Il) MoxHO mMoAyYyuTh. a) B3aUMOIEHCTBUEM
ruapokcuaa meau(ll) ¢ conssHoi KucioToil; 6) pacTBOPEHHUEM B
COJITHOM KHUCJIOTE IpeaBapUTe/IbHO O0O0XCKEHHOW Ha BO3IyXe Me-
IM; B) NPU IEPEMEIUMBAHUN MEIAHBLIX CTPYXEK C pacTBOPOM CO-
JIAHOU KUCIOTHI C OJHOBpPEMEHHBIM IPONYCKAHUEM YEPE3 ITY
CMECb KHUCIOpOAa; r) B3auMoaeHCTBUEM Medu ¢ xjJopoMm. Hanum-
LINTE YPABHEHUsI BCEX YKa3aHHbIX peakLIMii M yKaxuTe, KaKue U3
HUX OKHCJIUTEIbHO-BOCCTAHOBUTEJILHBIE.
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5. HazoBuTte Tpu MeTanna, KaXIablid U3 KOTOPbIX BLITECHSIET BO-
JIOpOA M3 COASHON M pa3baBiaeHHOI cepHol kucioTr. CocTaBbTe
YPaBHEHHUS TPOTEKAIOIIMX peakUUi.

6. B nabopaTopuyd UMEETCSI HUTPAT AJIOMUHMS, 3arpsi3HEHHBIN
HUTpaToM Meau. Kak OouMCTUTBH e€ro or 3Toi npuMecu? Onuuiu-
T€ XOI JEHUCTBMHU M COCTaBbTe HEOOXOAMMbIE YpaBHEHMUS peakKiIMii.

7. B pactBop xsopuna Menu(ll) nomecTunu Kycouek HaTpus.
Hanuuiute ypaBHEHHS MPOTEKAIOILIMX TPH 3TOM peakuuil U Io-
SICHUTE HX.

8. Kycouek nuTtus octaBuiM Ha Bo3ayxe. Hanmuiiurte ypaBHe-
HMS peakUMii, KOTopbie OyIyT TNpH 3TOM NpPOTEKATb.

9. Hanuuwiurte ypaBHeHUS peakUHii, ¢ NMOMOIIbIO KOTOPHIX
MOXHO OCYLIECTBUTH CJEAYIOILME TPEBPALLICHUS:

a) Ca — Ca(OH), — CaCO; — CaO — Ca(NO,),

6) Li — Li,O — LiOH — Li,SO,

— Li,S
B) Mg — Mg(OH), — MgCl, — MgSiO,

—> Mg;N,

r) Al — AlySO,); — AICl; — AI(OH); — Al,0; — AlBr,

10. AJIOMMHOTEPMHYECKHUM METOIOM I10JIy4YaloT (BOCCTAHABIH-
BaloT): a) xpoM U3 okcuaa xpoma(lll); 6) mapraHenm U3 oxkcuia
mapraHua(lV); B) xkeneszo m3 okcuaa xenesa(IIl). Hanumure
YPaBHEHUS IMPOTEKAIOUIUX peakKLIMiA.

11. Hamuiuure ypaBHEHMS BCEX M3BECTHBIX BaM XMMUUYECKHMX
peaklivif, ¢ MOMOUIBI0O KOTOPbIX MOXHO ITOJYYHUTh PacTBOP TMI-
pokcuaa HaTpusi.

12. Kycouyku MeTaJUIOB. HaATpusi, JIMTUS U 6Gapus, Maccoil no
4 r KaxObld, MOMECTWIM B Boay. B KakoM cityyae Macca ob6paso-
BaBlUeHcs 1enoyu OyaeT HauOoblieii?

13. KakoBbl 0611IHe (HU3NYECKHE CBOMCTBA METAJUIOB Kalblivs
u MarHusi? CpaBHUTE MX C PUINYECKUMU CBOMCTBAMHU LIEJOYHBIX
METaJLIIOB.

14. Hanuiuurte ypaBHeHUs peakUMil, C TOMOLIBIO KOTOPBIX
MOXHO OCYILIECTBUTh CJICAYIOLUME IMpPEeBpailleHus:

a) Mg — MgO — MgSO, — MgCl,

6) CaCO; — CaO — CaCl, — Ca — Ca(OH),

B) }I3a0 — Ba(OH), — BTa(NO3)2

r) Ca — CaO — CaCO; — CaCl, — Ca > 9
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15. Kakylo Boay HasmiBaloT XecTkoii? Ilepedyucnure BuObI
KECTKOCTH Bonabl. HamuiuTe ypaBHEHHMsI peaklMil ycTpaHEHHUs
3KECTKOCTH BOJABI Pa3IMUYHbIMM CIOCOGaMHU.

16. Hanuiuure ypaBHeHMsi peakUMii: a) OKCHAA KalblUA C
a30THOM KHUCJIOTOM; 6) Gapus ¢ Bomoi; B) Kaabuus ¢ docdopoMm.
Peakuuio 6 pa3beputre KaK OKHCJIMTEIbHO-BOCCTAHOBUTEIBHYIO.
YKaxuTe CTeneHU OKMC/JACHHSA aTOMOB, a TaKXe OKMCJIMTEIb U
BOCCTaHOBUTEJIb.

17. INepeuyncnaute o6aaCTH NMPUMEHEHUS] KajbLUUs W MarHus.

18. Hanuwure dhopMyiabl BaXHEHIIMX COeOTUHEHUI MarHusi u
KIbLIMSl U YKaXUTe OOJIAaCTH UX NMPUMEHEHHUS.

19. B kakoii uBeT OKpalIMBalOT IUTaMsl TOpPENKH COCAMHEHMS
KaJIblIMSI, CTPOHLUS U Gapus?

20. IMoyeMy TnpU CXKUTaHHWHU KaJbLMSI HA BO3AYXE HENb3S I10-
JIYYUTh YUCTbI oKcun Kajbuusi? CocTaBbTe YpaBHEHHSI COOTBET-
CTBYIOIIMX peaKuUMii.

21. Yto mpexacraBasioT coboii runc U usBecTHAK? Hanumure
ux ¢opMyJibl, NaifTe XUMHUYECKHE Ha3BaHMUs U YKaXWTe 00JacTu
MIPUMEHEHMUSI.

22. HanuwiuTte ypaBHEHMsI peakKLUuil OKHCJICHMS QIIOMUHMS B
pe3y/ibTaTe €ro B3aUMOICHCTBHUS C MPOCTBIMUA U CJIOXHBIMHU Belle-
CTBaMHU.

23. B xakOoM COEOMHEHHMM MaccoBasi HOJS IIOMMHUA 00Jb-
we — B kpuonute Na;AlF, unu B amomuHare Hatpust NaAlO,?

24. Kpucramnorugpar xiopuna kanbuus CaCl, - 6H,0 maccoit
10,95 r pactBopwau B 130 mu Bodbl. BriuvciuTe MaccoByiO AOJIIO
(%) CaCl, B noiayyeHHOM pacTBope. (Omeem: 3,94%.)

25. PaccuuTtaiiTe Maccy COJH, KOTOPYI0 MOXHO TNOJYYHUTH B
pe3yiabTare B3aumoaeicTBus 4,32 r amoMuHMA ¢ 21,3 © xjopa.
(Omeem: 21,36 r.)

26. CMech amoMuHust M Meaud maccoit 10 r oOpaboranu u3-
OBITKOM pacTBOpa CEpPHON KUCIOTHI. IIpH 3TOM BBIAEIHIOCH
6,72 n raza (H. y.). PaccuuraiiTe MaccoBylO JOJIO KaXIOro Me-
Tajuia B cMecd. (Omeem: 54% amomuHuss u 46% mcau.)

27. PaccuuraiiTe Maccy allOMMHHS1, KOTOPBIA NOTpedyeTcs s
rnojiyaeHusi Bogopona (npu ero B3aumoneiicteuu ¢ HCl), Heobxo-
IUMOTO Mjsi BoccTaHOBJAcHUs okcuna meau(Il), obpasosasiierocs
npu pasnoxeHuu 63,7 r ruapokcuna meau(ll). (Omeem: 11,7 1.)

28. PaccuuraiiTe Maccy okKcuaa JUTHUSI, KOTODbIii oOpasyeTcs
MpU CXKUTaHUU B Kuchopone 4,2 r autus. (Omeem: 9 r.)
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29. TMopumio Harpus, coepxauyio 3,9 - 10 atomoBs, nomec-
TWIN B Boay. Paccuuraiite mMaccy oOpa3oBaBLIECTocsl TMIPOKCHUIA
Hatpusi. (Omeem: 26 1.)

30. Paccuuraiite, Kakye MOPUMU JIUTHS W HATpUsI HeOOXO[u-
MO B3sITb, YTOOBI INMPU HUX B3aMMOIECHCTBUU C BOAOH OOBEM BbLIEC-
JIMBLIETOCS Boaopoaa OblT oaMHakoB — mno 16,8 n. (Omeem:
10,5 r Li u 34,5 r Na.)

31. lpu «pacTBOpeHUU» KAKOW MacChl HaTpus B BOIE Bblae-
JIUTCS TakKoi Xe oO0beM Boaopona (H. Yy.), KaK U MpPU «pacTBope-
Hum» 15,6 r kanua? (Omeem: 9,2 1.)

32. PaccuuTailTe Maccy okcuaa Kaabliusi, KOTOPbIii MOXHO MO-
JIYYUTH TIPH TEPMUUECKOM paszioxeHun 600 r u3BecTHsIKA, COAEp-
xawero 10% npumeceit. (Omeem: 302,4 r.)

33. Herauienyo usBectb (CaQ) nojyyaloT OOXHUIOM H3BECT-
HSIKa B creluadbHbIX nedax. PaccuuTailite Maccy HerallleHOI W3-
BECTHU, KOTOPYIO MOXHO TMOJy4YUTb npu oOxure 200 Kr u3BeCTHsI-
Ka. (Omeem: 112 «r.)

34. PaccuuraiiTe Maccy M3BECTHSIKA C MacCOBO# moJeil Kapbo-
HaTa Kanbuus 95%, KOTophIil U3pacxoayeTcsl Ha NMPpOU3BONACTBO ra-
1IeHoi u3BecTH Maccoil 60 Kr ¢ MaccoBoil noneil ruapokcuna
kanbuusa 86%. (Omeem: 73,4 Kr.)

35. B cocyn ¢ Bomoit nmomecTusM 15,6 r cMeCcU KajibLUS U OK-
cuaa Kanbius. B pe3ynabrate peakuuu BbiAeNMJIOCH 5,6 1 BoAOpo-
na (H. y.). Paccuutaiite MaccoByo gomo (%) okcuna Kajblus B
cMmecu. (Omeem: 35,9%.)

36. [1pu B3auMmoneiicTBUM 4 T ABYXBAJICHTHOIO MeTajuia ¢ Opo-
MoM nonyyunu 20 r ero 6pomuna. Onpenenurte metaul. (Omeem:
KaJIbLIMIA.)

37. Ilpu npokanuBaHuu monoMurta Maccoil 400 Kr BbLIENUIOCH

84 m® yrnexucnoro rasa (H. y.). Beluncaure maccosyio nomo (%)
HeKapOOHaTHLIX npuMmeceidl B pojgoMute. (Omeem: 13,75%.)

38. 10,2 r obpa3ua YyacTUYHO OKMUCIEHHOro MarHus obpaborta-
JIM U30BITKOM pacTBOpa CEpHOM KUCIOTHI. [Ipu 3TOM BbLOEIUIOCH
7,48 n Bomopoaa (H. y.). Beiuuciaure maccosywo noiawo (%) mar-
HUsl B 3TOM oOpa3sue. (Omeem: 78,43%.)

39. [lna cxkuranuvs 12 r kanbuua u3pacxonoBaiv 14 1 Bo3ay-
Xxa, o0OralleHHoOro KucjopoaoM. PaccumrtailTe OOBEMHYIO AOJIO
(%) xucnopoma B TakoM Bosayxe. (Omeem: 24%.)
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Xeneso

Tema VIi. Xeneso

Pa6ora 1
JXene3o u ero coeauHeHus

Bapuant 1

1. Hanumure ypaBHeHHUs peaKLHMid XeJjie3a ¢ IPOCTHIMU Bellle-
CTBaMHU: KMCJIOpOAOM, XJIOpOM, cepoi, 6pomoM. HazoBute oOpa-
3yIOLIMECS BELIEeCTBA.

2. I/I306pa3MTe CXEMY CTPOCHHUS aTOMa XKECJIC3a. VYkaxure cre-
NMEHU OKHCIIEHUSA, KOTOPLBIC XKCJIE30 NpOABIACT B COCOUHEHUSIX.

3. Kak moKa3aTh, YTO B OZXHOM M3 JBYX PacTBOPOB €CTh MOHBI
Fe’*, a B npyrom — wonnt Fe’'? Hanuuute ypaBHeHMs nporte-
KaIoLlUX peakuUid.

4. PaccyuTaiite Maccy XeJjie3a, KOTOPO€ MOXHO BOCCTaHOBUTb
ANIOMUHOTEPMUUYECKUM MeETOIOM M3 2 Kr oxcuaa xejnesza(lll),
conepxaiero 8% mnpumeceii. (Omeem: 1288 1.)

Bapuant 2

1. Hanuuiure ypaBHEHHS peakliuii, C TIOMOIIbI0O KOTOPbIX MOX-
HO OCYUIECTBUTDb CJICAYIOIUE TIPEBPALIECHMS:

Fe(NO,); — Fe(OH); — Fe,O; — Fe — FeCl,

2. Kakue cBoiicTBa — OKHWCJIUTEJbHBIE WJIHM BOCCTAHOBMTEJIb-
Hble — TPOSIBASIOT COEIMHEHUSI XeJie3a CO CTEIEHbI0 OKMCIEHMS
+2? Iloyemy?

3. Kak, ucxonsi U3 MeTAJUIMYECKOro Xejde3a, MOXHO MOJY4YUThb
ruapokcun xenesa(ll) u ruapoxkcun xenesa(lll)? Tlpusenurte
YDaBHEHUSI peakLUil.

4. Cmech xenesa U Xene3Hoil okanuHbl Fe;O, maccoit 32 r
00paboTaii U3OBITKOM COJITHOM KUCOThI. IIpu 3TOM BBLIEAWIOCH
5,6 n Bomopoma (H. y.). PaccuuraiiTe MaccoBYIO HOJIIO Xeje3a
U XKeJIe3HOM OKaauHbl B cMecu. (Omeem: 43,75% Fe wu

56,25% Fe,0,.)
Bapuant 3

1. Hanuuiurte ypaBHEeHUs peaKLMi Xele3a C pacTBOpaMU:
a) cepHoit KucnoTel; 6) cyabdara Meau(ll); B) 6poMoBoaopoaHOit
KMCJIOTBI; T) HUTpara CBUHLA.
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2. Kakoii xapaktep umetor okcumbl xenesa(Il) u xenesa(IIl)
Y COOTBETCTBYIOIIME UM TMIPOKCHIbI?

3. B Tpex mnpoHyMepoBaHHbIX NpOOMpPKax BbLIAHBLI PacTBOPHI
xjiopuaoB Harpus, Gapusi u xenesza(ll). Kak ux MoxHO pacno-
3HaTb? Hanuiuure ypaBHEHMsI COOTBETCTBYIOILMX peaKLUi.

4. PaccuuTaiite Maccy Xejie3a, KOTOPOE€ MOXHO IOJYYUTh U3
160 r okcuna xenesa(ll), comepxawero 10% npumecu, IpU €ro
BOCCTaHOBJIEHUM yTiiepoaoM. (Omeem: 112 1.)

Bapuaut 4

1. Hanuiuute ypaBHeHUsI peakUMii, C MOMOLIBIO KOTOPBIX MOX-
HO OCYLIECTBUTb CJIEQYIOLIN€E INpPEBPALUCHMUSI:

Fe — FeSO, — Fe(OH), — Fe(OH), — FeCl,

2. Kakyo peakuuio cpeabi MMEIOT BOIHbIE PAacTBOPHI CoOJEi
xene3a(lll? Toyemy?

3. Kak, ucxons u3 cyabdara xenesa(ll), nonyuuts: a) xnopua
xene3a(ll); 6) Hurpar xenesa(Il)? Hanuiuute ypaBHEHUSI COOT-
BETCTBYIOLLIMX DEaKLUM.

4. PaccuuTaiite Maccy xeje3a, KOTOpO€ HOJXHO BCTYNUTb B
peakLUI0 C pacTBOPOM CEpPHOM KHC/IOThbI, YTOObI BBIACIWJCH Ta-
KOW ke o0beM Bomopona (H. y.), KOTOpblf BbLIEISETCS NPU B3a-
MMOIEHCTBUU C pAaCTBOPOM CepHOM KHUCIOThl 8,1 aTlioMUHUS.
(Omeem: 25,2 1.)

Tema VIIl. Metannyprus

Pa6ora 1
Cnocobbl NPOMBbILNEHHOrO MOMYYEHNA METasnsos

Bapuant 1

1. OnuiuuTe NPOU3BOACTBO 4YYyryHa IO IUJIaHY: a) CBIPbE;
0) yCTpPOWCTBO ammaparta isi [TpOU3BOJACTBA; B) OCHOBHBIE XUMMU-
YyecKue peaklru, MpoTekaionive npu npousBoacTtse. Iepeumcnu-
Te 0OMacTU NMPHMMEHEHUS 4YyryHa.

2. CrajbHYI0 TIPOBOJIOKY Maccoii 6 r COXIIM B KUCJIOpoIe.
IMpu 3ToM ob6pa3zoBaiocsh 0,1 r okcuaa yrnepona(lV). Kakosa mac-
coBas nojsa yriaepona B cranu? (Omeem: 0,45%.)
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MeTtannyprus

Bapuant 2

. OnuwuTe NMPOU3BOACTBO CTAIM KHUCIOPOIHO-KOHBEPTOPHBIM
crioco0OM MO TUIaHy: a) Chipbe; 6) YCTpOMCTBO ammaparta Ijisi Ipo-
U3BOICTBA; B) OCHOBHble XHUMHYECKHE PEaKIIMU, IIPOTEKAIOIUIHE
NpU NPOU3BOACTBE. e MPUMEHSIOT CTalib?

2. PaccumraiiTe Maccy ajllOMHHUSI, KOTOPbIii MOXHO MOJIYYUTH
npu asnexkrpoause S0 T okcuaa amoMuHus, coaepxaiero 0,4%
NIpUMECEN.

YpaBHenue peakuuu: 2AL,0, = 4Al + 30, (Omeem: 26,4 1.)

Bapuant 3

1. OnuLIKTEe TEXHOJOTHUIO NMPOU3BOACTBA CTAIM B JIEKTpoOMneyax
1o TUIaHY: a) Cbipbe; 0) anmnapart ISl MPOM3BOJACTBA; B) OCHOBHbIE
XUMHUUYECKHUE peakliMy, IPOTEKalolve NMpU MPOU3BOIACTBE.

2. Obpasell cIuiaBa Xxeje3a ¢ YIJIEpOAOM Maccoi 5 r pacTBo-
pUJIN B U30BITKE CONAHOM KHUCAOTH. Ilo OKOHYaHMU peaklUH
00BeM BBHIACIMBILETOCs Bogopoaa (H. y.) coctaBuna 1,96 j1. Beiuuc-
JIMTE MAaCcCOBYIO JOJIIO Xene3a B cruiaBe. (Omeem: 98%.)

Bapuant 4

I. OnuiuMTe MPOU3BOACTBO CTAJIU MapTEHOBCKHUM CIIOCODOOM IO
IUIaHY: a) ceipbe; 6) anmapart [Uisl MPOU3BONICTBA; B) OCHOBHBIEC XM~
MHUYECKHUE PEaKi[UM, MPOTEKAIoLIME MPUA IIPOU3BOIACTBE.

2. YyryH comepxur yriepon B BuIe kapOuma xene3a Fe,C.
MaccoBast nojsi yrjiepona B 4yyryHe paBHa 3,6%. Buruucivre mac-
COBYIO IOJII0 KapOuaa Xene3a B uyryHe. (Omeem: 54%.)

HlononxutenbHble 3afanus

1. Hanumiure ypaBHeHUst peakKUMii, ¢ MOMOIUBIO KOTOPBIX
MOXHO OCYILICCTBUTH CIICAYIOIUHUC IIPEBPALICHUSA:

a) Fe — FeCl, — FeCl, — Fe(NO,), — Fe(OH),

6) Fe(OH),; — FeCl, — FeCl, — Fe — Fe,0,

2. I[lo npuBeAcHHBIM CXeMaM COCTaBbTE YpPaBHECHMS XHMMYEC-
KHUX peakilMi:

a) Fe + N, — 1) Fe,0, + CO —
6) Fe(OH), + HCl — 1) Fe + H,0 -
B) Fe + AgNO,(p-p) — ¢) Fe(OH), —
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3. ﬂaHbI CXEMbI OKHMCIINUTCIbHO-BOCCTAHOBHUTCIbHbIX peal(l.mﬁ:
a) Fe,S, + Fe — FeS
6) Fe + HNO, — Fe(NO,); + NO + H,0

t
B) Fe + C — Fe,C
r) Cu + FeCl, — CuCl, + FeCl,
O0603Ha4ybTe CTENEHU OKMCICHHUS IJIEMEHTOB, YKAaXXUTE OKUCIU-
TeJlb U BOCCTaHOBUTEsNb. PacctaBbre KOI(DPUUUEHTHI, OMNpeacyiuB
MX C TIOMOIIbI0O METOAa 3JEKTPOHHOro OanaHca.

4. B cmech pacrBopoB cyabdata xenesa(ll) u cynbsdara Me-
au(Il) norpy3swnu ajloOMHHMEBYIO TUIACTMHKY. Hamuiuurte ypaBHe-
HMS NMPOTEKAIOLIMX MPU 3TOM peakiluii.

5. B kakoMm konuyecTBe BellecTBa ruapoxcuaa xeesa(lll)
COJIEPKMUTCST CTOJNILKO Xe XeJje3a, CKOJIbKO B 56 T okcuia xeje-
3a(1ll)? (Omeem: 0,7 monb.)

6. Ilpu BbICOKOIH TeMIIEpaType pacKajJieHHOE XKene30 pearupy-
€T ¢ napamu Boldbl ¢ obpasoBanHueM Fe;O, v Bomoposa. CocraBb-
T€ ypaBHEHUE peakUMHW M paccuuTaiTe Maccy 00pa3oBaBIUErocs
Fe,0,, eciu 6bno moaydyeHno 17,92 m® omopona. Paccumraiite
Maccy Xenesa, KOTOpoe MOXHO TOJNy4YuTb u3 3Tod Maccel Fe;O,
aJlIOMMHOTEpMUYECKUM MeTonoM. (Omeem: 46,4 kr Fe;O, nu
33,6 xr Fe.)

7. Paccuuraiite Maccy 20%-HOro pacTBOpa CepHON KHCIOTHI,
KOTOpPbI HEOOXONUMO B3SiThb Jjisi pacTBOpeHUs1 B HeM 8,4 r Xe-
ne3a. (Omeem: 73,5 r.)

8. Paccuuraiite o6beM Bomopona (H. y.), BCTYNIMBIUETO B pe-
akuuio ¢ okcuaoMm xeneza(lll), ecnu npu 3TOoM obpasoBasioch
252 r xenes3a. (Omeem: 151,2 1.)

9. XKenesHas pyna cogepxut 40% cuneputa FeCO; u 20% nu-
puta FeS,. Kakass macca xenesa conepXuTcsi B TOHHE 3TOH py-
au1? (Omeem: 286,4 Kr.)

10. 2Keneso, nonyuyeHHoe u3 24 r okcuaa xenesa(lll) nmyrem
BOCCTAHOBJIEHUSi BOAOPOAOM, COXIJIM B M30bITKe Xjaopa. [lonyyeH-
Hy10 cojib pacTBopuin B 400 mu1 Boabl. BeluncinTe MaccoByio A0-
mo coau (%) B nonydyeHHoM pactBope. (Omeem: 10,86%.)

11. Paccuuraiite 00beM BOAOPOAA, KOTODBIA BBIACJIUTCS TPH
B3auMoneiictBuu 2,8 r xenesza ¢ 20 r 25%-Ho# CONAHOK KHUCIIO-
Tbl. (Omeem: 1,12 1n.)
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Merannyprus

12. XKene3Hylo IJIaCTHHKY TMOTPYy3WIA B pacTBOp cyiabdara me-
nu. Yepea HekoTOopoe BpeMsi €€ BBICYIIMIM M B3BeCHJIH. Macca
TUTaCTUHKHM YyBenuuunach Ha 2,4 r. PaccuuraiiTe Maccy Xxenesa,
nepeieniiero B pacrsop. (Omeem: 16,8 r.)

13. CiutaB xene3a ¢ yriepoooM Mmaccoit 5 r obpabGoTtaiu u3-
ObITKOM COJITHOH KUCIOTHI. I1o OKOHYaHUM peaklMd O0bEM BbIi-
JIenuBLIerocs ra3a cocraBwi 1,96 n (H. y.). BeluucauTe mMaccoBylo
nomio (%) yrnepona B 3tom civiaBe. (Omeem: 2%.)

14. XKene3Hylo ruiacTuHky Maccoi 100 r norpy3swiu B pacTBOp
cynnara Meau(ll). [TokpeIBLIYIOCS MeObIO TUIACTUHKY BBICYLUIWIU
U cHoBa B3BecHsiiu. Ee macca okasanach Temepb paBHoit 101,3 r.
Kakag Macca mMenu ocagwiach Ha ruiacTuHkKy? (Omeem: 10,4 r1.)

Tema IX. KpaTkuil 0630p BaXHEHLIMX Opranu4ecKMx BeliecTs

Pa6ota 1
Yrnesogopogbl

Bapuanut 1

1. Kakue yrnesoaoponbl Ha3blBalOT npenenbHbiMU? Hanuuiure
MOJIEKYJIsSIpHbIE (DOPMY/IB M YKaXuTe Ha3BaHUS HEKOTOPBIX U3
HUX.

2. B ueM 3akiioyaeTcd reHeTHuyeckasi CBA3b MeXAy MpeaeabHbI-
MM, HemnpeaeabHbIMU M apoOMaTHYEeCKUMHU yrieBomopodaMu? OTBeT
MOSICHUTE Ha KOHKPETHOM IpUMEPE.

3. CocrtaBbTe ypaBHEeHMs1 peakliMii: a) OeH30Ja C BOJOPOAOM;
0) STUJEHA C XJIOPOBOAOPOAOM. YKaXUTe THUIM 3TUX peakiuii U
Ha30BHUTE TOJIydYEHHbIE BELECTBA.

Bapuant 2

1. Hanmumure crpykTypHble OpMysbsl 3THIEHAa M NPONWIEHA.
Yrto obuiero B uUx crpoeHun? K Kakomy Kjaccy yrieBodOpOIdOB
NX OTHOCST?

2. KakoBbl obGnacTu TnpuMMeHeHUsT U (puU3UUYEeCKHEe CBOMCTBa
OeH30na?

3. CocTaBbTe ypaBHEHUS peaklMii: a) ropeHUs MeTaHa; 0) Tep-
MHYECKOTO pa3fioxeHus staHa. Kakoif M3 3TUX MPOLIECCOB JIOAU
IIHPOKO HMCNOJb3yIOT B ObITY? ITouemy?
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Bapuant 3

1. Kakoii LINpOKO MCIMO/b3yeMbli MaTepuall Mojay4yaloT U3 3TU-
seHa? OnuiuuTe ero (pu3Myeckue CBOICTBA U NIPUMEHEHHUE.

2. Hanuuiure ¢opMybl HEKOTOPBIX YTJIEBOAOPOAOB, BXOMSIIUX
B CoCTaB MnpupoaHoro raza. Kak ucnonb3yloT NpUpoOdHbIi ras?

3. CocTaBbTe ypaBHEHHS peakliuii: a) GeH30jla C GPOMOM;
0) ropeHusi 3TWIEHA. YKaxuTe THN peakliMM @ U Ha30BUTE I1O-
JIYYEHHOE BEILUECTRBO.

Bapuant 4

1. Tlepeumnciinute ob6JacTd NMPUMEHEHUS MpPeaeJabHbIX YIJIEBONO-
pOIOB U HX TajJlOr€eHONPOXU3BOMHBIX.

2. Hanuwure CTpyKTypHYIO ¢(opMysy aleTWIeHa. YKaXWUTe:
a) K KaKOMY KJIacCy YTIJIEBOIOPOJOB €ro OTHOCST; 6) KaK ero Mox-
HO TIOJIYYMTh.

3. CocraBbTe ypaBHEHUSl peaklUil: a) MpoNuieHa ¢ BOAOPO-
noM; 6) TepMHYECKOro pasJjioKeHust MeTaHa. Jis Kakux uejei
HCIOJIB3YIOT TEPMMUUYECKOE pa3jloXeHHe MeTaHa?

Pa6ota 2
Cnuptbl

Bapuant 1

1. Tlepeuyncaure obGsacTM NPUMEHEHUS 3TWIOBOIO CIIMPTA.
2. CocTtaBbTe ypaBHEHUE peaklIMM, C MOMOILbBIO KOTOPOi MOX-
HO OCYLIECTBUTH CJIeylollee MpeBpalleHue:
CH,0H — CO, + H,0
3. Kakoit 06beM Bomopona (H. y.) BbLIEJIMTCSI IIPH B3aUMoOIEii-

cTBUM 9,2 r HaTpUA C ITUJIOBBIM CHUPTOM?
YpaBnenue peakuuu: 2C,H,OH + 2Na — 2C,H;ONa + H,

Bapuant 2

1. Hanuwute oOuiylo ¢GopMyny npeaeibHbIX OXHOATOMHBIX
cnuproB. Kakas (yHKLUMOHalbHasA TpyNnna BXOOUT B COCTaB WX
MoJIeKyn?

2. CoctaBbTe ypaBHEHME peaKLlMM, C TIOMOLIbIO KOTOpPOil MOX-
HO OCYLIECTBUTH CJIEAYIOLIee IIPeBpaleHHUE:

C,H, — C,H,OH
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Kpatkuid 0630p BAXHEMLINX OPraHUYeCKUX BELLECTB

3. Paccyuraiite Maccy Boabl, KOTOpasi o0pa3yercs fpH cropa-
HUHU 2,3 T 3TWIOBOTO CIMpTA.

Ypapuenue peakuuu: C,H;OH + 30, — 2CO, + 3H,0

Bapuant 3
1. KakoBbl ¢pU3MYeCKHUE CBOMCTBA M 00JIACTU NMPUMEHEHHUS TJIM-
HepuHa?
2. CocTaBbTe ypaBHEHHE pEaKi[HHM, C TIOMOIIbI0O KOTOPOM MOX-
HO OCYUIECTBUTH Clienylolllee NpeBpallieHHe:
C,HOH — C,H,
3. Paccuurtaiite Maccy xJlopaTaHa, KOTOpbIii oGpa3yeTcsl mpu

B3auUMoIeHCTBMM 4,6 T 3TaHONA C XJIOPOBOAOPOIOM.
Ypasnenue peakuuu: C,H;,OH + HCI — C,H,Cl + H,0

Bapuaut 4
1. YeM oTIMYAIOTCS MO CTPOEHHUIO MHOTOATOMHBIE CIIMPTHI OT
OJHOATOMHBIX?

2. CocTtaBbTe ypaBHEHME peakKllMi, C MTOMOLIbID KOTOPOH MOX-
HO OCYWIECTBUTb Cliedyiollice MpeBpailleHHeE:

CH,,0, — C,H;OH
3. Kakoit 06beM 3TUNIeHa (H. Y.) MOXHO MONYYUTh MPU ACTHI-
parauuM 23 r sTaHosa?

YpaBHeHue peakuun: C,H;OH = C,H, + H,0

Pa6ota 3
Kap60oHOBbIE KUCNOTbI.
buonornyecku BaxKHbIE OpPraHUYecKue BELLECTBa

Bapuant 1

1. Iepeuucnure ¢dusndyeckne cBOCTBA M 00OJACTH TPUMEHE-
HHUSI YKCYCHOM KMCJIOTHI.

2. Ilo npuBeneHHBIM CXEMaM COCTAaBbTC YPaBHCHUSI XMMHYEC-
KUX peaklMi:

a) H—COOH + Mg —

6) CH,—COOH + KOH —

3. Kak goka3aTb ONBITHBIM IIyTEM, 4YTO Kaptodenab u Genblii
x1ed comepxat KpaxMmau? CocTaBbTe IUIaH pabOTHI M OIHUILMWTE
npearnoJiaraeMoie HabM0aeHUs .
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Bapuant 2

1. Tlepeunciute ¢$u3MYeCKHe CBOKCTBA U 00JaCTH NMpPUMEHE-
HUS CJOXHBIX 3(pUPOB.

2. Tlo NpUBCACHHBIM CXE€MaM COCTaBbTEC YPAaBHCHHA XHUMHYEC-
KMX peakKLui:

a) (:}{3__(:()()11 +' (:a(()}{)z -
6) (C,H,,0), + nH,0 —

3. YUeM oTnMuaeTcs No xXapakrepy o0pa3yeMbIX IIPOLAYKTOB CIIO-
co0 ruaposiM3a X{MpOB BOJOH OT TUAPOJU3Aa XUPOB PACTBOPOM
mesoun?

Bapuant 3
1. Yto Ttakoe MbL1a? I'me M Kak HUX KCIOJb3YIOT?

2. Tlo HuXenpuBEeIEHHBIM CXeMaM COCTaBbTE YPABHEHUSI XUMMU-
YECKUX pEeaKLU:

a) H-COOH + C,H,OH —

CBET

6) CO, + H,0 — >

x:10pouan

3. Yto Takoe ruaposin3 OejikoB? B uem ero cymrHoctn?

Bapwuant 4

1. Tlepeuucinte du3Myeckue cBoifcTBa M 00JIACTH TIPUMEHE-
HUS XUPOB.

2. ITo HMXenpuBeNEHHBIM CXeMaM COCTaBbTe ypaBHEHUS XMMM-
YECKHUX peaKLuii:

a) CH,—COOH + K,0 —

6) H—-COOH + Na,CO; —

3. Tloyemy Henb3st oboliTHch Oe3 OesikoBoil nuu? Yto npo-
HCXOIMT C OenkaMM MUUIM B OpraHvM3Me 4ejoBeka?
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Kparkuit 0630p BaXHEMIUMX OPraHUYecKux BELLECTB

Wrorosas pa6ota no Teme IX

Bapuanrt 1
1. KakoBo mpakTtuyeckoe 3HayeHue HedTh?
2. Hanuwuwute ypaBHeHHs1 peakKlMil, C ITOMOILIbIO KOTOPBIX
MOXXHO OCYHIECTBUTD CJIeIYIOIINE IpeBpalleHMs:
Py CH,
™ CH,Br
3. Kakue HempenenbHbie yIiieBOOOPONbl BaM H3BecTHBI? Ilepe-
YUCJIUTE OONACTH MX NPUMEHEHHUS.

4. Kakoit o6beM auetwieHa (H. y.) MOXHO IOJYYUTb M3 TeX-
HUYECKOTO KapOuIa KaJibLiMsl Maccoil 6,5 r, ecii MaccoBasd IOJsA
npumeceit B HeM cocTtasisger 20%? (Omeem: 1,82 1n.)

Bapuaut 2
1. aiiTe KpaTKyl0 XapaKTepPHCTHUKY caxapo3bl M Kpaxmala.
2. Hanuiuurte ypaBHeHUsS peakuuii, C MOMOIIBIO KOTOPBIX
MOXHO OCYLIECTBUTH CJIEAyIOIIHE IpEeBPaICHUS:
/CsHs
N
, C,H
3. K kakoMy kiaccy BellecTB OTHOcAT ramiuepuH? KakoBbl ero
CTPOEHHME U CBOICTBa?

4. Kakoit o6beMm okcupa yriaepoga(lV) (H. y.) BbLOEIMTCSA TpH
ropeHuu rexkcaHa Maccoid 500 r, ecniu mMaccoBasi q0Jisi HETOPIOUMX
npuMeceil B 3TOM oOpa3le rekcaHa cocrabisier 8%? (Omeem:
718,9 n.)

Bapuant 3

1. Kakve conu ¥ KakKux KMCJIOT MCIOJIB3YIOT IS HPUTOTOBJIE-
Husa Mbuia? TIpuBeaIuTe KOHKpPETHBIC TNPUMEPHI.

2. HanuiuuTte ypaBHeHHs peakiiMii, C MOMOUIbIO KOTOPBIX
MOXHO OCYLIECTBUTH CJICAYIOLINE HpeBpaIieHHs:

C,H, — C,H,OH — CO, + H,0

3. K kakoMy Kjiaccy OpraHMYeCKMX BeLIECTB OTHOCAT GeH30:1?
KakoBbl ero ¢usudeckue cpoiicTa?
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4. PaccuuraiiTe 00beEM KMCIOpOda U OOBEM BO3AYyXa, KOTOPbIE
norpedytorcs s cxkuranvs 10 g1 3taHa. OO0beMHast JOJs1 KUCIIO-
pona B Bosayxe cocrasisier 21%. (Omeem: 35 1 O, u 166,7 1 BO3-

nyxa.)
BapuanTt 4

1. Kakue ¢pyHKUMM BBINOJHSIOT OEJIKU B OpraHM3Me uejioBeka?

2. Hanuumiute ypaBHeHHsI peakKLMii, C TOMOLIbIO KOTOPBIX
MOXHO OCYLUECTBUTH ClIeIyIOLUME IpeBpalleHUs:

CH;~COONa

CH,—COOH
N f{z

3. Kakue BaM u3BecTHHI KapOoHOBbIe KUCIOTHI? KakoBbl
00J1aCTM MX TIPUMEHEHHUSI?

4. Kakoit 0o0beM yriekucaoro rasa (H. y.) oOpasyeTcst INpH
cnupToBoM OpoxeHuu 250 T [1I0KO3bI, codepxaiiei 4% npuMe-
ceit? (Omeem: 59,7 n.)

[ononHurenbHble 3afaHuA

1. Hanuiiure Monekyiasphble (GOpMYyJbl MNpeaeabHbBIX YIJIEBO-
IOpPOIOB, OTHOCUTE/JbHAasli MOJIEKYJAsSpHAsT Macca KOTOpPbIX paBHa:
a) OTHOCHUTEJIbHOH aTOMHOII Macce Kucyiopoaa; 6) OTHOCUTEIbHOI
MOJIEKYJISIDHOU Macce YIJIEKHUCJIOTO ra3a; B) OTHOCHUTEJIbHONH MO-
JIEKYJISIDHOM Macce I'MApOKCHIa MarHusi; I') OTHOCHUTEIbHON MoJie-
KyJsapHoii macce CaS.

2., Hekotopeiii 00beM MeTaHa (H. y.) uMeer Maccy 10 r. Pac-
CUUTANMTE Maccy TAaKOro Xe oobeMa mpormnaHa. (Omeem: 27,5 1.)

3. Paccuuraiite: a) MaccoBble M0OM 3JIEMEHTOB B MOJIEKYJIE Me-
TaHa; 0) 00beM, KOTOphiii 3aHUMaKOT 4 I MeTaHa (H. Yy.).

4. Hanuuivre MoJeKyJsipHble U CTPYKTYypHble (OPMYIBI He-
MpeaeabHbIX YTJI€BOAOPOAOB, OTHOCUTENLHAS MOJIEKYISAPHAsA Mac-
ca KOTOpBIX pPaBHa: a) OTHOCUTEJBLHOU MOJIEKYJSIDHOW Macce rui-
pokcuaa Kajivsi; 6) OTHOCUTENbHOW MOJIEKYJISIDHOM Macce a3oTa
N,; B) NOJOBHHE OTHOCHUTEJIBbHOI MoyiekynasspHoi maccel MgCO;.

5. Kak o4YuCTUTHh 3TaH OT nmpuMecH 3TwieHa? OTBET NMoaTBEp-
JIIUTE YpaBHEHUEM XMMMUECKOI peakluu.

6. KakoBbsl HauboJjiee BaxHbie 00JIaCTU IPUMEHEHUs alleTWIC-
Ha M MaTepuasoB, MOJyyaeMbiX Ha ero ocHose?
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Kparknii 0630p BaKHEMLLUX OPraHN4ecKuX BELIECTB

7. Pacnpenenure BelllecTBa, (POPMYJBI KOTOPHIX ITPUBEIECHBI
HIDXE, TIO KJIaccaM COEJMHEHUI M Ha30BHUTE HUX:

6) H,C—CH,—CH,

CH,—CH,
B) CH=CH
r) CH,=CH,
n) CH,—CH=CH,
e) CH3—(|JH2

CH,

8. Hanumure ypaBHEHHS peaKlMii, C TOMOIIBIO KOTOPHIX

MOXHO OCYHIECTBUTH CJICAYIOLIME TpeBpaILlEHUN:
CH, —- C,H, — C,H, — CH, — CO,
N
C¢H

9. Hekotopnlii 06beM aneTWwieHa umeeT maccy 39 r  (H. v.).
Paccuutaiite Maccy Takoro xe oobeMa mpomnuHa. (Omeem: 60 r.)

10. HanumuTe ypaBHEHHS peakliMii: a) rOpeHUSA 3TUJIEHA;
0) alieTWIEHAa C BOAOPOIOM.

11. PaccuwuTaiiTe 06beM BOAOpPOJA, KOTODBIA BCTYIIUT B peak-
mio ¢ 10 g stwieHa. (Omeem: 10 11.)

12. Kakoii 06beM aleTiieHa TeOpPEeTUYECKU MOXHO HOJYYUTH
MpU TepMHYECKOM pa3zioxeHuu 20 1 meraHa? (Omeem: 10 1.)

13. Kakoit MHOroaTOMHBI CHUPT MOXHO BBIUIECIUTH U3 XH-
poB? Hanuniure ero CTpyKTypHyio ¢GOpMyly U pacCUUTANHTE MO-
JIEKYJISAPHYIO Maccy.

14. Onuiuure pU3HIECKUE CBOMCTBA Caxapo3bl M €€ MPUMEHeE-
HUE.

15. PaccumTaiite Maccy rjloKo3bl, oOpasylouieicsa npu rugpo-
nuse (B3aumoneictBuu ¢ Bomoi) 81 r uemwmonosbr (CcH,,Oq),.
(Omeem: 90 r.)



l. 321244 ¢ NPON3BOACTBEHHBIM W MEMNPEAMETHbIM
COAACPMAHHEM

Hemetansnsl

1. KpCMHMVI B MPOMbBIIIJICHHOCTHU NOJy4alOT BOCCTAHOBJICHUEM
KpPpEMHE3EMA KOKCOM B IYIrOBbIX JJICKTPHUYECKUX TMEHaX:

14
Si0, + 2C = 2COt + Si
PaccuuraiiTe Maccy xpeMHe3emMa, KOTOPbIif MOXHO BOCCTaHO-
BUTb C MOMOIIIbIO KOKca Maccoit 80 kr, ecnu MaccoBast A0Jisl yr-
Jiepoaa B Kokce cocTtamiasieT 92%. (Omeem: 184 Kr.)

2. benvlit hochop nonyyaror BoccTaHoBACHHEM docdaTa Kalb-
LIMsl, COLEpXKALIErocsl B anaTtute U ¢pocdopuTe, KOKCOM U MECKOM
B 3JIEKTPUYECKUX Meyax 0e3 JocTyna BO3ayxa:

2Ca,(PO,), + 10C + 6Si0, = 6CaSiO; + 10CO] + P,

ITapbl dochopa KoHaeHcUpyloTcsd nod Bopoi. Paccuuraiite
Maccy Kokca C MaccoBoli goneit yraepoaa 90%, HeoOGxomuMMoro
st noayueHusi 248 kr docdopa. Kakoit o6beM okcuma yriaepo-
na(Il) (H. y.) Belnesnutcst npu atom? (Omeem: 266,7 kr; 448 m>.)

3. TepMuyeckuit Meton noaydyeHus ocdhopHOi KHUCIOTH 3a-
KJIIOYAeTCsi B TOM, YTO MOJIYYEHHBIM W3 TNpUPOIHbIX (ocdaToB
docdop cxuraroT, obpasylouuiics okcun dochopa(V) npu B3au-
mozneicTeuu ¢ Bonoi naet H;PO,. CymmapHoe ypaBHeHME peak-
LMK

4P + 50, + 6H,0 = 4H,PO,

PaccuuTaiite Maccy dochopa, HE0OXOAUMOro is MONYYEHHUS
400 kr ¢ocdopHoOit KUCAOTHI, €CJIU MaccoBas Nojs Bbixoaa ¢oc-
dopHoit kucnothl coctaiser 80%. (Omesem: 158,2 kr.)

4. B OCHOBE 3KCTpaKLMOHHOro MeTojAa MnoyydyeHus: dhochopHoit
KUCIOThl JIEXXUT 0oOpaboTKa NMpUpPOAHBbIX (pocharoB cepHOR KHC-
JIOTOM:

Cay(PO,), + 3H,S0, = 3CaSO,| + 2H,PO,
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OG6pasylomylocss KHUCIOTY OTQPHIbTPOBHIBAIOT OT Cyjbdara
KaIbLMsE M KOHLEHTPUPYIOT BBIMapuBaHWeM. PaccuuTaiite Maccy
dochopHOIT KMCIOTHI, KOTOPYIO MOXHO MOJY4YuTh U3 (pocdopuTa
maccoit 200 kr, comepxamero 60% Ca,(PO,),. MaccoBas nons
BbIxoma cocrtasisier 80%. (Omeem: 60,7 kr.)

5. CepHyl0 KHCNOTY OOJTOE€ BpeMs MOJYyYadu MCKITIOUUTENILHO
HUTPO3HBIM METOIOM, CYLIHOCTb KOTOPOTO 3aKJII0YaeTCsl B OKHC-
geHuu okcuaa cepbl(IV) oxcunom azora(lV) B npucyTCTBUM BO-
OB

SO, + NO, + H,0 = H,S0, + NO!

KoHueHTpauusi KUCJIOTHI, TOJy4yaeMoii 3THM METONOM, paBHa
75—76%, 4TO BMECTe C colepXaHMeM B Heil OKCUOOB a30Ta
OrpaHUYUBaAET €€ nMpUMeHeHue. PaccuurtaiiTe Macchl Mpopearupo-
BaBlIMX okcuaa cepol(IV) u Bombi, ecau Obuio nonydyeHo 100 i
CEPHOM KMCIJIOTBI ¢ MaccoBoit noneit 74% (ruiotHocTh 1,66 KI‘/J'I)
(Omeem: 80,2 kr; 22,6 Kr.)

6. MaccoBas mong ¢ochopa B HEBBICYLIEHHBIX JIMCTbAX HO-
nopoxHuxka cocrtabasger 0,38%, a B BbIcyllieHHBIX — 2,51%.
CKOJBKO IIPOLIEHTOB COCTAaBJISIET MOTEPS MAcChl B pe3yjabTaTe yia-
JIEHMs] BOOBI TpYU BBICYLIMBAHWM JIMCThEB NomopoxHuka? (Om-

eem: 84,86%.)

7. MaccoBast A0JisI BOJbl B HaJA3€MHOIl 4acTH pacTEHHUSI COCTaB-
jsier 88%, a B nonseMHoi — 80%. KakoBa MaccoBast nonsi BOAbI
B pacTeHMH, €CJIM Hal3eMHasl ero 4acTb B MATh pa3 TaXelee MNojx-
3eMHOI1? (Omeem: 86,7%.)

Metannbl

1. I'uapokcum HaTpUsi MOXET OBITH TMOJYYEH U3BECTKOBBIM CIIO-
coboM npu HarpeBaHuUU pactBopa coapl Na,CO; ¢ raumieHoi u3-
BecTthio Ca(OH),. Paccuuraiite maccy conbl, colepxaiein 2%
npuMecei, kotopas mnorpebyercs misa mnonydyeHuss 10 kr ruapo-
kcuga Hartpusi. Kak BbiaeauTb ruapokcun Hatpus? (Omeem:
13,52 «r.)

2. B npupone pTyThb yallle BCEro BCTPEYaeTcsl B BUIE KUHOBa-
pu HgS. as nosyyeHusi pTyTM KHHOBapb OOXMIaioT, MpU 3TOM
obpasyiorcst pryTb M okcun cepbi(1V). Ilapbl pTyTH KOHIEeHCHUpY-
I0TCS1 B OXJIQXAEHHOM mpHeMHHKe. Paccuuraiite Maccy pTyTH, 00-
paszoBaBuieiicsi npu ooxure 600 Kr KMHoBapM, coaepxaiueit 10%
npumeceii. (Omeem: 465,8 xr.)




MNpunoxeHus

3. YesnoBek exeaHEBHO YMOTpeOaseT ¢ MUlledd B cpelHeMm 3 r
kanus. PaccumTtaitte maccy kaprodens, coaepxainero 0,6% st1o-
rO 2JIEMEHTA, KOTOPBIA yIOBICTBOPUT CYTOUHYIO MOTPEOHOCTL 4e-
JioBeka B Kanuu. (Omeem: 500 r.)

4. TloBapeHHass cojb, TMOCTyMaloiiasi B TOProByl0 Ce€Th, COCTO-
WUT U3 XJIOpMIa HaTpus U NpUMeceif — BOAbI U HEpPacTBOPUMOIO
ocanka. Kakosa MaccoBasi 10Jii IpUMeceil B COJIM C MaccoBoOi I0-
Jeil Hatpusi 38%? MaccoBasi 1O HATPUsE B UMCTOM XJIOPMIE HAT-
pust coctasasieT 39,3%. (Omeem: 3,31%.)

5. TexHuYecKUi MapraHeu MOXHO TTOJIYYMTb aJTIOMUHOTEPMH-
YECKUM CIOCOOOM:

3Mn;0, + 8Al = 9Mn + 4AL,0, + 2500 xx

Paccyuraiite Maccy o6pa3oBaBilierocsi MapraHila U KoJIMUeCTBO
BbIAEMBLIENCS TEIUIOThI, €CIM B peakuuio Bcrynuwi Mn,;O, Mac-
coit 458 r. (Omeem: 330 r; 1666,7 xJx.)

6. B uncToM BuIE 30JI0TO M cepebpo — Msrkue MeTauibl. Jlis
MOBBILIEHUS MEXaHUYECKOIl MPOYHOCTU HUX CIUIABISIOT C MEABIO.
Yucno yacreit 3o50ta win cepebpa, npuxonsieecsi Ha 1000 yac-
Teil cruiasa, Ha3bIBalOT IMpoOoi. Paccuuraiite Maccy: a) 3omora B
crutaBe 750-#1 mpo6ur Maccoi 860 r; 6) cepebpa B cruiaBe 875-i1
npoosl Maccoii 800 r. (Omeem: a) 645 r; 6) 700 r.)

7. KanbUMHUPOBAHHYIO CONY MCHOJB3YIOT B IPOH3BOICTBE
crekiia. Paccuuraiite Maccy KaabLIMHUPOBAHHOM COMbI, HEOGXOIU-
MOM U1 MoJiydeHUs1 1 T CcTekyia ¢ MacCcOBOM H0Jie OKCMIa HaT-
pus 17%. (Omeem: 291 xr.)

8. IIpakTHyeckoe 3HAYEeHUE MMEET peakiusl MEPOKCUIA HATPHUSI
¢ okcuaoM yriaepona(lV):

2Na,0, + 2CO, = 2Na,CO; + O,1

Ha s3Toil peakuuu OCHOBaHO TPUMEHEHHE IEPOKCHAA HATPHS
(BMecre ¢ K,0,) mnng pereHepaluu BO3AyXa B M30JUPOBAHHBIX
noMmeweHusaX. Paccumraiite o6beM okcupa yriepona(IV) (H. y.),
KOTOPbIl BCTYIIMUT B peaklUMIO C NMEPOKCHIOM HaTpHS Maccoii
320 r, comepxamuM 2,5% npumeceit. Kakoit o6beM Kuciopoaa
BbLAEAUTCA TIpU 3TOM? (Omeem: 89,6 n CO,; 44,8 n O,.)

9. PaccuuTaiiTe MacCy M3BECTHsSIKA C MACCOBOW mojieit Kap6o-
HaTa Kanbuus 95%, KoTopas U3pacxomyeTcsl Ha MPOU3BOICTBO ra-
IIEHOM M3BeCTH Maccoit 60 KI ¢ MaccoBoii aojieil MAPOKCHIA
Kanbuus 86%. (Omeem: 73,4 Kr.)
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Il. TeneTnyecxan cBf3b MeMAy Knaccamu

HEOPranM4YeCNMX COGANHEHWN

Mpunoxenus

HUcxonnsie | Hemerann | Kucaortueiit | Kucnora Conb Boaa
Bellectea | (kpome O,) OKCHI
Metan Consb, HeE — Conp M Hoswiit Hlenoub
conepxa- BOLOPO. METaLUT U U BOAOpOIL
wasi Kuc- H HOBasi (3)
nopon cosb (2)
OCHOBHbI — Conb Conb u — Hlenoun
OKCMA BO4a 4)
OcHoBaHue — Conb u Conb Hosoe
BOIA BOJa OCHOBaHHe
U HoOBast
coub (5)
Conpb — — Hosas JBe BosMoxeH
KHMCJIOoTa HOBbBIE TMIPONN3
M HOBast conu (5) COJIM
coib (6)
Bona Pearupyror| Kwucnora — Bo3moxeH
TOJIbKO (kpome rMapomn3
rajloreHbl KpeEMHHUe- CONHU
BOI1)
Ilpumeuanus:

(1) PearupyloT TOJNbKO METAJUIbl, HaXOOsilliuecss B psiay CTaH-
JapTHLIX 3JIEKTPOAHBIX MOTEHLIMAJIOB Iepel BogopoaoM. Ilpu pe-
aKUMHA METAUIOB C a30THOIH KHCJIOTOW BOJOpPOI HE BBLIEISIETCS
HHUKOrAa.

(2) Peakuysi uieT TOJLKO B TOM CJiydyae, KOraa BbITCCHSIIOLLIMI
METaJul aKTMBHEE TOTO, KOTOPbI BXOOUT B COCTaB COJIM.

(3) PearupyioT TOJBbKO LIEJIOYHBIE M MIEJOYHO-3EMEJIbHBIE Me-
TaJJIbI.

(4) PearvpyloT TOJbKO OKCHIbl HIEJIOYHBIX U HIEJIOYHO-3eMEJb-
HBIX METaJLUIOB.

(5) HeobxonuMo, 4TOOBI MCXOAHLIE BELLECTBA ObUIA PAaCTBOPU-
Mbl B BOAE, a B pe3yJibTaTe peakKUUHU TOJydalics OCaaokK.

(6) Peakuusi BO3MOXHa, eciM 0Opa3yloiascsa KHUCJIOTa HECTOM-
Kasi, HepacTBOpHMasl, JieTyyasi WiIH oOpasylomascs COjb HepacT-
BOpHMa.
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Mpunoxxexuns

V. GooTHOWEHNS MEXAY SAMHNLUAMM Macchl H 06beMa

COOTHOIIIEHUS MEXIY eTMHMIIAMHU MAacChl
1 TonHa (1) = 1000 kunorpaMMoB (Kr)
1 uentHep (u) = 100 xkunorpamMmoB (Kr)
1 xmwiorpamMm (kr) = 1000 rpamMmoB (r)
1 rpamm (r) = 1000 MuwuUIMrpaMMOB (MT)

CoOTHOIIIEHUS MeXIy eIMHMIIAaMH 00beMa

13 Ky6. Metp (M%) = 1000 xy6. neummerpos = 1 000 000 ky6. cM
(em’)

1 xy6. meummerp (aM®) = 1000 ky6. cM (cm®)

1 mutp (1) = 1 Ky6. meuumerp (M)

I rexronutp (ri) = 100 nutrpoB (J1)



[Ipeducaosue . ....... ... . . ... . . . 0.

8 knacc
Tema 1. IlepBoHayaibHbIE XMMMYECKUE TIOHATHUSA
Pabora 1. Ou3nyecKHe U XUMHWYECKHUE SBJIEHUSA. XUMHUUYECKHUE DJie-
MeHTbI. [1pOCThbie U CAOXHBIC BELUIECTBA . ... ....ovovennennnn..
Pabora 2. Xumuueckue ¢dopMyabl. OTHOCUTENbHASE MOJEKYIsIpHAst
Y Lo o
PaboTa 3. BaEHTHOCTD ... ..ot iii ittt e e
Pa6ota 4. XUMUUYECKHUE YPABHEHUS .. .. ..o,
Pa6ota 5. Tunbl XUMUYECKHUX PEAKLIMM . .......oovnnenneenn....
Pafota 6. KonuuectBo BeuiecrBa. Mosib. MojsipHass macca ... ...
HUtorosast pabota no teMe I ... ... ... ... ... ... .. . . i,
JIONOMHUTENBHBIE 3AMAHMS .. oot v et iee e neenenns

Tema II. Kucaopoa. I'openue
Pabora 1. [TosyuyeHUE U CBOWCTBA KUCIOPOMA . .. ...............
Pabora 2. CoctaB Bo3nyxa. [opeHue BELIECTB Ha BO3AYXE .......
HUtorosasi pabora mo teme Il . ....... ... ... ... ..............
JLOTOMHUTENBHBIE 3AOAHMS ..ttt ete e eeeeeeeananannn

Tema III. Boaopon
Pa6ora 1. [TosiyueHMe U CBOMCTBA BOAOPOMA .. ..o vverrenenn.n..
JIOTIOJTHUTENBHBIE 3AMAHMS . o\ v vv v e ie et e e e ie e eeeenns

Tema IV. PacTtBopbi. Boaa
Pa6ota 1. BoiuncieHWe MaccoBO#M OOJM M MacChl BEILECTBA B pacT-
BOPE .« ittt e e e e e e
HononHuTenbHble 3agaHus K pabore 1 .......................
Pa60Ta 2. CBOMCTBA BOMBI . ... .oovvieeeaeaeeeeeeann.
JdononaHuTenbHble 3aaaHus K paboTe 2 .......................

Tema V. O60011eHHe CBedeHHit 0 BaXKHeHIIUX KJjaccax He-
OpPraHuYecKMX CoeJIHHEHMH
Pabora 1. Kitaccudukaumss HEOPraHMYECKUX COEOMHEHMH .... ...
Pabota 2. OkcUabl. OCHOBAHMSL .. oo vveeiii it eeeei e
JononHuTenbHble 3amaHus K paboTe 2 ................. ...,
Pa6ora 3. CsoiictBa KMCJOT. COMM . ... ... .
HononHutenbHble 3amaHusl K padbore 3 .......................
Pa6ota 4. B3auMoCBs3b MeXIy OKCHAAMU, OCHOBAHUSIMU, KHUCIOTa-
MU M COMAMM . .ttt ettt ettt e et e et et e
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19
20

22
23

24
25
26
27



Pabota 5. XuMuuyecKue peaklWu, XapaKTepH3yoLIWe OTAEJbHbIE
KJIaCChl HEOPraHUYECKUX COEOUHEHMH . .......................
JlononHuTeNbHble 3adaHusT K pabotaM 4—5 ...................
HrtoroBass pabota mo TeMe V ... .. i

Tema VI. IlepHoanueckuii 3aKOH H nmepuoanyecKas Tadbm-
na xumMmyeckux 3jgementoB JI. . Menneneesa. Crpoenne
aToMa
Pa6ora 1. Ilepuonbl M rpynnsl NepUOAMYECKON CUCTEMbI XMMUYEC-
KHUX BJIEMEHTOB . ... . ittt ittt ie ittt et etnneanaenannens
Pabota 2. CTPOEHME ATOMA . ... ..ot iie i e
HUroroBast pabora mo temMe VI ... ... ... ... ... . ... .. ...
JIOTIOMHUTENIBHBIE 3ATAHMS ..\ttt e e eeeee e e eneannenn

Tema VII. Xumuuyeckas cBsa3b. CTpoeHMe BelleCTB
Pa6ora 1. Xumuueckass cBsA3b. Kpucramivueckue pemieTku ......
Pabota 2. DneKTPOOTPHULATENBHOCTh U CTEMEHb OKMUCICHUA .. ....
Pabota 3. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEaKUMHU .. .......
HroroBas pabora mo teme VII ......... ... ... ... ... .. ... ....
JIONOMHUTENBHBIE BAHAHMST . ..o oot eee e i ee e e eeeeeeeeanenns

Tema VIII. 3akon Asoraapo. MoJsipHblii 00beM rasos
Pabota 1. PelueHME PACUETHBIX 3AHAY . ..o vvvvvvnvnvnennnnennn
JIOTIOMHUTENBHBIE 3AHAHMS .« o\ vt v ve et n e e e e e eaeeaennnn

Tema IX. T'anoreHsl
Pa6ota 1. Xnop. Xnoposomopon. CoyisiHast KUCAOTA . ............
Pabota 2. @®top. bpoM. Mo ............ ... i,
Pa6ora 3. PeuieHME PACUETHBIX 3AHAY . . oo vvvvvenaneennnnnnnns
Hroropass padora mo teme IX ......... ... . ... ... ... .. ...
JIOTIONTHUTENIBHBIC 3AMAHMS ..\ oot et te e et eneee e iaeaeenenn

9 knacc
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