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ITACIIOPT

®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIAILINHE

«XuMua»

Konx xoHTpOmpyemon

Ne | KonTpomupyeMmsle pa3aeisl HaunmenoBanue
KOMIIETCHITNH (WJIH €€
/1 (TemMbl) AUCIUTUIMHBI OLIEHOYHOT'O CPEACTBA
YacTH)

1
OCHOBbI KBAHTOBOI 1-s pyOexHas aTTecTarus
Mexanuku. OIlK-1 Py H
Teopust KBaHTOBBIX YHCEI.

2 | OcHOBHBIE TIOJIOKEHUS L5 DVEEKHAS ATTECTALLIS
merona MO. OIIK-1 Py 1
CrpoeHnue aToma.

3 . 1-s Tekymias arrecranus
DJIEMEHTBI XUMHUYECKOI yu 1

OIIK-1 1-s1 pyOexHas artectamus
TEPMOJUHAMUKHU

4 1-s Texymas aTTecTarus

Xumuueckoe u Gpa3zoBoe yu 1
OIIK-1 1-s1 pyOexnas arrecranus
paBHOBecHe

5 1-s Texymas arrecranus
XuMuyeckasi KHHETUKa OIIK-1 1-s1 pyOexnas arrecranus

6 1-s pyOexHas arTecTarus
PacTtBopsI OIIK-1 py H

7 | DAEKTPOXUMHUUECKHIE OIK-1 1-s pyOexHast aTTecTarus
MPOIECCHI

8 1-s pyOexHas arTecTarus
0O030p XMMHHU SIIEMEHTOB OIlK-1 Py H

9 1-s1 pyOesxHas arTecTanus
Xumuueckast UASHTHPUKaIUA OIIK-1 Ob6cyxaenue pedpepara 1o

CaMOCTOSITENILHOM paboTe

10 | O6mue 3aKOHOMEPHOCTH

. ep OIIK-1 2-51 pyOexxHas aTTecTalus
HEOPTaHMYECKON XUMUHU
11 B OIlK-1
OJIOPOJI U TAJIOTEHBI 2-51 pyOe)KHasl aTTeCTaIus
12 OIIK-1 2-51 TEKyIlasl aTTeCTalus
2-51 pyOeKHasT aTTeCTaIus
XaabKOTeHbI Py H
O6cyxnenue pedepara mo
CaMOCTOSITENIbHOM paboTe
13 OIIK-1 2-51 TEKyIlasl aTTeCTalus
. 2-51 pyOeKHast aTTeCTanus
p- DJIeMEHTHI IATOM TPYIIBI
O6cyxnenue pedepara mo
CaMOCTOSITENIbHOM paboTe
14 OIIK-1 2-51 TEKyIlasl aTTeCTalus

p-DneMeHTHl 4eTBepTOn
TpYIIIBI

2-51 pyOeKHast aTTeCTanus
O6cyxnenue pedepara mo
CaMOCTOSITENIbHOM paboTe




15 OIIK-1 2-51 pyOekHasi aTTecTanus
p-OJIeMEHTBI TPEThEU IPYIIIbI Ob6cyxaenue pedpepara 1o
CaMOCTOSITEJIbHON paboTe
16 | Xunua s-snemerTon OIIK-1 JlaGoparopuas paGora
17 [TepexoIHBIC PTIEMEHTHI OIIK-1 Jlaboparopnas pabota
18 OIIK-1
bnaropoausie rasel KonrponsHas pabora
IHEPEYEHb OIIEHOYHBIX CPEJACTB
Ne HaunmeHoBaHue Kpartkas xapakrepucruka IIpeacrasienue
OLICHOYHOI'0 CPeACTBA OLICHOYHOI'0
n/ OLICHOYHOT' 0 Cpe/CTBa B
1 Cpe/icTBa honge
Bompocs! 1o remam
1. Konnokeuym CpelcTBO KOHTPOJISl YCBOEGHUS Y4eOHOT 0 / pa3nenam
MaTepuasa TeEMbI, pa3/iesa Wik pa3esioB T CLIUTIITMHBI
JUCLUILIMHBL, OPraHU30BAHHOE KaK
ydeOHOe 3aHATHE B BHJIE COOECETOBAHMS
IIperoiaBaTesisi ¢ 00y4aroUIMMUCS.
Komrmuiekr
2 Konmponsnasn CpencTBo nIpoBepKU YMEHUN IPUMEHSATh KOHTPOJIBHBIX
3a/IaHuM 110
padboma IIOJIy4YE€HHBIE 3HAHMSI IS PEIICHU 3a/1a4 BapHaHTaM
OTIpeIEIEHHOTO TUIIA 10 TEME WU
pa3zaeny yueOHOW AMCHUIUINHBL.
Temsl pepeparos,
3 Pechepam [TpoaykT camocTOsTETLHON pabOTHI JIOKJIaJIOB
Hoxman CTYyJICHTa, TIPEACTABIISIIONINN COO0M KpaTKoe
U3JI0’)KEHUE B IMCbMEHHOM BUJIE
MOJIyYEHHBIX PE3YyIbTaTOB TEOPETHUYECKOIO
aHaJn3a ompeIeNIieHHON HayuyHOH (y4eOHO-
HCCIIE/I0BATEIbCKON) TEMBI, 1€ aBTOP
pacKpbIBaeT CyTh UCCIIETYEMOM MPOOIEMBI,
IIPUBOJUT PA3JINYHbIE TOUKHU 3PEHHUS, A
TaK)Ke COOCTBEHHBIE B3IJIs/Ibl HAa HEE.
Tecm Crcrema cTaHIapTU3HPOBAaHHBIX 3aJaHUM, @DOHJ TECTOBBIX
[03BOJISAIONIAsl aBTOMATU3UPOBATh MPOLIENYPY | 3aJaHUi
M3MEPEHHUs YPOBHS 3HAHUM U YMEHUN
0O yJaroIIerocs.




OuneHo4HBIE CPeaCTBa ISl TEKYIIEero KOHTPOJISI YCIIeBAeMOCTH, POME:KyTOYHO
aTTeCTALMHU [0 UTOI'aM OCBOCHHS JMCHUILUIMHBI H Y4eOHO-MeToAHYecKoe obecnedyeHne
CaMOCTOSITeIbHOM PadoThl CTYICHTOB

Bomnpocsl Kk nepBoi arrecTauuu
TECTBI

l. Bemectna. BeH_[eCTBa IIPOCTBIC U CIIOXKHBIC. du3nyeckue ¥ XUMHYECKHE SIBICHUS. 3aKOH
COXpPAaHCHUS MACCHI. Ddusnueckne U XMUMHUUECKHE CBOMCTBA BEIIIECTB. CmMmecu.

1. Xumuueckue siBJI€HUs HaOII0JAI0TCS MPU:

1) rpo30BBIX pa3psaax;

2) cmemmBanu# (popManbIeTUaa U BOIBL;

3) HarpeBaHUH CMECH JKEJIE3HBIX OMHUIIOK U CEpHI;
4) ¢punbTpOBaHUE TOMATHOTO COKA.

2. VI3 0THOTO XUMHUYECKOTO BEIIECTBA COCTOUT (PU3HUECKOE TEJIO:
1) aBTOMOOWIIB;

2) TeneBu3op;

3) MeNbXuopOoBas JIOKKA;

4) MeqHast MPOBOJIOKA.

3. PacTBOopeHuneM B BOjie MOXKHO OYMCTHUTH:

1) >xene3Hble OMUIKU OT MPUMECEH IPEBECHBIX OMUIIOK;
2) MeHbIE ONUJIKU OT IPUMECH KEJIE3HBIX OMMIIOK;

3) HaTpuii OT MPUMECH KaJlus,

4) xnopu HaTpus OT IPUMECH HUTpATa Kausl.

4. MarHuT MOXHO WCIIOJIb30BaTh Ui pa3felieHus Ha OTACIbHBbIE KOMIIOHEHTHI CMECh,
COCTOSIIYIO U3:

1) cepbl u kpacHoro ocdopa;

2) 5KeJe3HbIX U IPEBECHBIX OIUIIOK;

3) pedHoro necka u MUTHEBOM COJIBI;

4) noBapeHHOI conu 1 caxapa.

5. B Boge pasmemanu riuHy. Pa3fnenuTs NOMy4EHHYIO HEOJHOPOJHYIO CMECh Ha
OTJIeNIbHBIE KOMITOHEHTHI (BOJIY M TJIMHY) MOXHO:

1) punpTpoBaHNEM Ha OyMakHOM (pUIIBTpE;

2) TUCTUIUISIIINEH;

3) oTcTanBaHueM;

4) ¢ TOMOIIbIO MarHuTa.

6. ®uiabTpoBaHHEe Ha OyMaXHOM (HIIBTPE MOXKHO WCIOJIB30BaTh I pa3JeICHUS Ha
OT/I€JIbHBIE KOMIIOHEHThI CMECh, COCTOSIIIYIO U3:

1) BozbI 1 yKCyCa;

2) Mena v BOJbI,

3) GeH3uHA U BOJIBI;

4) BoJibI M caxapa.

7. C momoIp0 BOALI M (UIBTPOBAHHS MOXXHO Pa3/IeIUTh HAa OTICIbHBIC KOMIIOHEHTHI
CMECh:

1) noBapeHHO cosu U caxapa;

2) caxapa 1 IpE€BECHBIX OIUJIIOK;



3) noBapeHHOM! COJIM U MYKH;
4) rekcaHa # remnraHa.

8. O mpoTekaHUU XMMUYECKOTO SIBJICHUS 0053aTeJIbHO CBUICTEIHCTBYET:
1) BbIZICIIEHHE SHEPTHH;

2) MOsIBJICHUSI 3a11axa;

3) oOpazoBaHNE HOBBIX BEIIECTB;

4) I3MEHEHHE arperaTHOrO COCTOSIHUS BEIIECTRA.

9. IlosiBneHweM 3amaxa CONPOBOXAAIOTCS XHUMHUYECKHE SIBJICHHs, IPOTEKaIoIe
BCJIEJICTBHE:!

1) pacTBOpeHus Cyiab(uia Kajus B COISHOM KUCIIOTE;

2) npomycKaHHue YIIeKHUCIOro ra3a B U3BECTKOBYIO BOJY;

3) rpo30BBIX pa3psiOB;

4) pacTBOpEHMsI IUTHEBOM COJbI B CEPHOI KUCIIOTE.

10. OOpa3zoBaHHeM oOcajKka COMPOBOXKIAKOTCS XUMHUYCCKUE SIBIICHUS, MPOTEKAIOIINE B
pe3ynbTaTte:

1) cmemmBanue BoaHbix pactBopoB KOH u HCI;

2) mponryckanune CO; B BogubIi pactBop Ba(OH)sy;

3) pactBopenue SO; B H,0;

4) cmemmuBanue BoaHbIX pactBopoB Na,SO,4 u BaCl,.

Bonpoc OTtBeT
1 1,2,3
2 4

3 1

4 2

5 1,2,3
6 2

7 2,3

8 3

9 1,3
10 2,4

Il. Atom. Xumuueckuil snemeHT. AsuioTponus. XuMuueckue (HopMyibl. XUMHUUYECKHE
ypaBHEHHUs. 3aKOH TNOCTOsSHCTBa cocTaBa. Momnekyna. MoH. BemiectBa MOJEKYISpHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJISIpHasi Macca.

1. Ykaxxute npaBUIbHbBIC 3aIHCH:
1) M; (Hy) = 2;

2)m, (F) =19 u;

3) M, (F2) = 38 r/mous;

4) M, (H2SO4) =98 .

2. YKaXUTe YHCIO JIEMEHTOB, BXOJSIIMX B COCTAaB INMEPEUYHCICHHBIX BEIIECTB — CHJIAH,
bynnepeH, kapOopyHa, TpaduT:

1) 4,

2) 3;

3) 2;

4)1.



3. O XMMHYECKOM »HJIeMEHTE (a HE O IPOCTOM BEIIECTBE) BOJOPOJ peuYb HICT B
YTBEPKACHUSIX:

1) camblit pacnipocTpaneHHbl Bo BeenenHoi;

2) HEe UMeeT 3araxa;

3) BXOJIUT B COCTaB BCEX KUCIIOT;

4) B Bojie MaccoBas nosst papHa 11,1%.

4. OTMeTbTEe YTBEpPXKACHHS, B KOTOPBIX TOBOPUTCS O IPOCTOM BELIECTBE (a HE O
XUMHUYECKOM AJIEMEHTE) KUCIOPOI:

1) BXOIUT B COCTaB BCEX OKCHUJIOB;

2) y4acTBYET B IIPOLIECCE IbIXaHUS PACTEHUM U )KUBOTHBIX;

3) II0X0 pacTBOPUM B BOJIE;

4) UMeeT HECKOJIBKO U30TOIIOB.

5. Kak MpoCTOC BCIICCTBO, TAK U XUMHUYECKUN DIIEMEHT OTPAXKACT 3allUCh:
1) Og;

2) 0%

3) Cu;

4) 2H,.

6. XUMUYECKHI SJICMCHT XapaKTePU3YETCS:

1) pacnpocTpaHEHHOCTHIO B IPUPOJIE;

2) MaccoBO# J10J1€H aTOMOB B BEILIECTBE;

3) NpUHAICKHOCTHIO K OIPEICICHHOMY TUITY ceMeiicTB (S-, p-, d-, f-);
4) TeMneparypoi mjiaBacHUs.

7. IlpocToe BEmecTBO XapaKTepU3yeTcs:
1) Ba€HTHOCTBIO;

2) criocoOOHOCTHIO HAMAarHUYUBATHCS;

3) 3apsaoM sapa;

4) pacTBOPUMOCTHIO.

8. Kak atom, Tak ¥ MpoCcTOE BEIMIECTBO XapaKTEPU3YETC:
1) pazmepom;

2) Maccoi;

3) 2NIEKTPOOTPHULIATEIBHOCTHIO;

4) BaJIEHTHBIMU BO3MOKHOCTSIMH.

9. 3Has xuMHUECKYyI0 (OpMYITy BEIeCTB, MOXKHO!

1) paccunTaTrh MaccoBbl€ JOJIH ATOMOB 3JIEMEHTOB;

2) HaTH OTHOCHUTENIBHYIO MOJIEKYISIPHYIO ((POPMYIIBHYIO) Maccy;
3) onpenenuTh CPEAHIOI0 MacCy MOJIEKYJIbI BEIIECTBA,

4) mpezcka3aTh pacCTBOPUMOCTB JIFOOOTO BEIIECTBA B BOJIC.

10. JIBe MOJICKYJIBI KACIIOPO/1a TTOKAa3bIBAET 3aIKCH:
1) 20;

2) Oy;

3) 20z;

4) 2/3 Os.



Bomnpoc OtBer
1 1,2

2 2

3 1,3,4
4 2,3

3) 3

6 1,2,3
7 2,4

8 1,2

9 1,2,3
10 3

I11. Moab. Moasipuasi macca. 3akoH ABoraapo. MoJisipHasi KOHIEHTPalus rasa.

1. YKakuTe MOISPHYIO KOHIGHTpammio (Mosb/am°>) Hy Maccoii 3 T, MOMEIIEHHOTo B COCYT
00BeMOM 5 ,Z[M3:

1) 0,1;

2)0,2;

3)0,3;

4)0,4.

2. Ogun mounb Bogsl (t =4°C, p =101 klla) conepxutcs B ee mOPIUH 0ObEMOM:
1) 22,4 nv*;

2) 0,18 e

3) 36 om°;

4)18 nv’.

3. Hanbomnpmree uncio monekyn (t = 25°C, p = 101 klla) cogepkurcst B mopuuu:
1) a30Ta XUMHUYECKUM KOJIMUYECTBOM 3 MOJIb;

2) yraekucioro raza Mmaccou 440 r;

3) Boawl 00beMOM 36 CM3;

4) o3ona o6bemom 400 e,

4. B peakuuu cuHTE3a aMMHaKa M3 IPOCTHIX BEIIECTB 00BEM a30Ta OTHOCUTCS K 00beEMY
BOAOpPOJa KakK:

1)1:1;

2) 1: 2;

3)1:3;

4)1: 4.

5. IInotHOCTSH (H.y.) Kakoro rasa pastHa 1,964 /am>?
1) metana;

2) KUCIOPOJIa;

3) o30Ha;

4) yraekucioro rasa.

6. OTHOCHTENBbHAS TUIOTHOCTH TI0 TEJIHI0 paBHa 12 j1s rasa:
1) okcuna yraepona (11);

2) okcupa yriepona (1V);

3) o30Ha;

4) xucnopona.



7. OTHOCHUTENbHAs IUIOTHOCTh Ta3a Mo Tenuto paBHa 4. Uemy paBHa OTHOCHUTEIbHAsS
IJIOTHOCTH Ta3a Mo BOJOPOay?

1) 2;

2) 8;

3) 16;

4) 32.

8. OauH MOJIb COIEPIKUT MOPIIUU BEIICCTB:
1)22,4 z[M3 JKHIKOH BOJBI;

2) 22,4 v kucopona (H.y.);

3) 48 r o30Ha;

4) 233 r cyneara O6apusi.

9. BeiOepute mpaBUIIbHBIC YTBEpXkACHHUS. [IpM OJMHAKOBBIX YCIOBHUAX B HOPIHIX
KHCJIOPO/Ia U 030Ha PABHOTO 00beMa COJICPIKUTCS,

1) 0AMHAKOBOE YHCIIO AaTOMOB;

2) OIMHAKOBOE YKCIIO MOJIEKYJT;

3) onuHaKoBas Macca;

4) pazHas macca.

10. BeiOepute npaBuiibHbIe YTBEpKAeHH. [Ipyu OAMHAKOBBIX YCIOBHSX MOPLHMHU O30HA U
KHMCJIOPOJIa PABHOM MacChl:

1) comepkaT 0JUHAKOBOE YUCIIO ATOMOB;

2) coziepkaT OJJUHAKOBOE YUCIIO MOJIEKYJI;

3) 3aHMMAIOT PaBHBIN 00BEM;

4) conepkar OAMHAKOBOE CYMMapHOE YMCJIO TPOTOHOB B aTOMaXx.
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IV. TunoBblie pacyeTHbIe 32/1a4H

1. Cmemanu cepy maccoit 6,40 T ITUHKOBBIMU OMIJIKAMH XUMHYECKUM KoiudecTBoMm 0,15
MOJIb M cMech Harpenu. Haiinure Maccy (T) moJly4eHHOTO MPOAYKTA.

2. Cwmemanu pasable o0bemMbl O u CyH,. Haiinute OTHOCHTENBHYIO TMJIOTHOCTH
MOJTYYeHHOM Ta30BOM cMecH (H.y.) TIO BOJIOPOTY.

3. Paccumraiite Maccy (T) aTOMOB XJIopa B MOPITUH XJIOpuaa amroMuHus 13,35 1.

4. MaccoBas 7107151 KUCJIOpo/ia B ero cMecu ¢ renueM paBHa 80%. PaccuunTaiite 00beMHYIO
noitto (%) renus B CMECH.

5. MaccoBas 10151 aTOMOB XJIOpa B ero okcujae pasHa 47,02%. Ykaxute GpopMmyny okcua.



6. MaccoBas 1011 aTOMOB d51eMeHTa B okcuzie 9304 paBHa 72,4%. UTo 310 32 anemMeHT?

7. anbl oOpa3ipl XJI0pa U aMMHaKa, KaKIelii o0beMoM (H.y.) 2,24 1>, Bo CKOJIBKO pa3
YHCIIO AaTOMOB B OJIHOM U3 00pa3iioB OobIe?

8. I'a3pl kHMCHAOpPOA M a30T CMEIIAIM B MAacCOBOM OTHOIIEHWH l: 3 COOTBETCTBEHHO.
Haiinure maccy (r) Takoit cmecu oobeMom (H.y.) 100 e,

9. Cmemaiu paBHble Macchl Ta30B CHy u Ny. HalimuTe OTHOCHTENBHYIO TUIOTHOCTH ATOU
ra3oBOM CMECH IO XJIOPY.

10. Maccer noprwmii Oz u CO paBubl. Haiinute otHomenune oosema CO k 00bemy Os.

OTBeT
14,55
14,5
10,65
66,7%
Cl,05
Fe

B 2 pa3a 00JbIIe B HOPIIUHA aMMHAaKa
1291
0,287
0 8:7
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P OONOOORWNEF

V. Ctpoenne sifep aromoB. M3oTonbl. Hykimnabl. SIBjeHusi paIuoaKTHBHOCTH

1. DnexTpoHeTpanpHbIit aTOM a30Ta coepkuT 7p u 7e. on N COLEPIKUT:
1) 7p u 7e;

2) 10p u 7e;

3) 7p u 10g;

4) 4p u 10e.

2. DneKTpoHeNTpalIbHBINA aToM Kanbius coaepxuT 20p u 20e. Mon Ca* COJIEPKHUT:
1) 20p u 20eNe

2) 18p u 20¢;

3) 20p u 18e;

4) 20p u 22e.

3. Bonbiie mpoTOHOB, YeM AIIEKTPOHOB COJIECPIKUT YacTUIla, CUMBOI ((popmyra) KOTOpOii:
1) NH4";

2) Mn;

3) 8%

4) O,.

4, Yucio IMIPOTOHOB PABHO YHCJIY 3JICKTPOHOB B 4aCTHUIIC, (I)OpMyjla KOTOpOfI:
1) NH4";

2) T20;

3) H30™;

4) SO42.



5. Uncino npoTOHOB B AJIEKTPOHEUTPAIBHOM HYKIIHJE:

1) Bceraa paBHO YHCITy HEUTPOHOB;

2) Bcerja paBHO YUCITY SJIEKTPOHOB;

3) paBHO aTOMHOMY HOMEpY 3JIEMEHTa B IEPUOJAUUECKOMN CHCTEME;

4) paBHO pa3HOCTU MEX/1y HYKJIOHHBIM YHCJIOM U YHCIIOM TEHTPOHOB.

6. MaccoBoe 4uCII0 B TOUHOCTH PAaBHO OTHOCUTENIHOM aTOMHOW Macce sl HyKJIH/a:
1) %°Cu;

2) *C;

3) *Cl;

4) *Na.

7. DIeKTpOHEHTPAIBHBIA aTOM KaKOTO 3JIEMEHTa COJAEPKHT CTOJNBKO K€ JJIEKTPOHOB,
CKOIIEKO MX COJAEPIKHUT B ABYX noHax NHy ?

1) N;

2) F;

3) Ne;

4) Ca.

8. Ykaxure CHMBOJ CaMOM TSYKEJION YaCTULIBI:
1) a;
2) p;
3) D;
4)T.

9. CKOJBKO PA3IMYHBIX 10 U30TOIMTHOMY COCTaBY MOJICKYJ BOJOPOJIa MOXHO TIONYyYUTh U3
HYKJIUOB 1H, DuT?

1) 4,

2) 6;

3) §;

4) 10.

10. CkonbKO Pa3IUYHBIX MO M30TOIMHOMY COCTAaBY MOJIEKYJ BOJABI MOXKHO IOJIYYUTh W3
aykmagos 'H, D, T u *°0?

1) 2;

2) 4,

3) 6;

4)8.
Bormpoc Otser
1 3
2 3
3 2
4 1
5 2
6 2
7 4
8 1
9 2
10 3




V1. CTpoeHnne 3/1eKTPOHHBIX 0007109€K AaTOMOB

1. YKakKuTe dJIEKTPOHHYIO KOH(DHUIYPALMIO aTOMA JIEMEHTA C IPOTOHHBIM YUCIIOM 15:
1) 1s°2s%2p°3s?;

2) 1s°2s%2p°3s%3p™;

3) 15%25%2p°3s°3p?;

4) 1s%25%2p°3s%3p°.

2. KakoBa cokpamieHHasi 3JIeKTPOHHAs KOH(HUTypamus aroma >JE€MEHTa C IMOPSIKOBBIM
HoMepoM 207

1) [Ar] 4s";

2) [Ne] 3s;

3) [Ar] 4s%;

4) [Ne] 3s%

3. yKla)KI/ITC ANEKTPOHHYIO KOH(UTYpaINIo HYKIUIa 13 H:
1) 1s7;

2) 1s%;

3) 1s%2s*;

4) 15°25°.

4. CKOIBKO HECITapCHHBIX 3JICKTPOHOB COACPIKUT HYKIINJ 15N B OCHOBHOM COCTOSIHUU?
1)1,
2) 2;
3) 3;
4) 4.

5. Ykaxure COKpPALICHHYIO JJICKTPOHHYHO KOH(I)I/Il“ypaI_II/IIO OCHOBHOI'O COCTOSIHHUsSI aTOMa
Maprasma:

1) [Ar] 3d%4s?;

2) [Ar] 3d°4s%;

3) [Ar] 3d°4s™;

4) [Ar] 3d°4s?.

6. Uncio HecmapeHHBIX JIEKTPOHOB B aToMe (hochopa B OCHOBHOM COCTOSTHUU PABHO:
1) 5;
2) 4,
3) 3;
4) 2.

7. HauOonpiiee uMcIO BakaHTHBIX (HE3aloOJNHEHHBIX) OpOWTaneii Ha BHEIIHEM
SJICKTPOHHOM CJIO€ B OCHOBHOM COCTOAHHHU UMECT aTOM:

1) Na;

2) Al;

3) P;

4) CI.

8. YkaxuTe 4KciI0 He3anoJdHeHHbIX 3d-opOuTaneii B OCHOBHOM COCTOSHHM aToma V'
1) 4,
2) 3;
3) 2;



4) 1.

9. Uncno HeCTIapeHHBIX 3JIEKTPOHOB B OCHOBHOM cocTOstHMU aToma Cr paBHO:

1) 6;
2) 5;
3) 4,
4) 3.
10. YkaxxuTe cyMMapHOE YHCIIO S-3JICKTPOHOB B OCHOBHOM COCTOsTHUU atoma CUu:
1) 8;
2) 6;
3)7;
4) 5.
Bomnpoc OtBer
1 4
2 3
3 1
4 3
3) 3
6 3
7 1
8 3
9 1
10 3

VII. HepnonnquKaﬂ CUCTEMA XUMHUYCCKHUX IJIEMECHTOB

1. JIerdye ocTabHBIX MNEPCUUCIICHHBIX 3JICKTPOH TCPACT aTOM:
1) Na;

2) Mg;

3) Al,

4) Si.

2. Kakue yTBepKAeHHsI CIIpaBeAIMBEI 7S TocieioBaTebHOCTH 3ieMeHToB C, N, O?
1) crneBa HarpaBo YMEHbBIAETCS PANYC aTOMa;

2) cneBa HalpaBO YMEHbBINAETCS IEKTPOOTPULIATEILHOCTh ATOMOB;

3) cripaBa HaJIeBO BO3pACTaET YUCIIO SJEKTPOHHBIX CIOEB;

4) cieBa HaMpaBO YBEIMYHUBAETCS YHCIIO BAIGHTHBIX DJIEKTPOHOB.

3. AtoM »iemeHTa 3-T0 nepuoaa B OCHOBHOM COCTOSAHUH COHLCPKUT TPU HCCIIAPCHHBIX
anekTpoHa. KakoBel (OpMyJIBl JIETY4ero BOJOPOJHOTO COCIWHEHHUS W BBICIIETO OKCHIA
DJIEMCHTA.

1) DH, n 2,03

2) OH3 u 9,03;

3) 9OH3 u 9,05;

4) 3H2 u 3205.

4. PacronoXeHHbIE B OJHOM M TOM K€ Tepuoae xumudeckue siaemeHThl Ca u Se
pa3IUYaOTCI MKy COOOM:
1) urcioM BaJE€HTHBIX SJICKTPOHOB B aTOME;



2) paguycoM aToMa;
3) bopmyIoii BEICIIIETO OKCHA;
4) 4KCIIOM 3JIEKTPOHHBIX CJIOEB B aTOME.

5. ®opmyna BeIcmiero oOkcuaa dneMmeHTa 970s. YkaxkuTe G(OpMylly €ro JeTy4ero
BOJIOPOJTHOTO COCTMHCHUSI:

1) OH;

2) OHp;

3) OHs;

4) OHa.

6. Kartmom HeKOTOporo omeMeHta °'  HMeeT 9NEeKTPOHHYIO —KOH(HIYPAIHio
15°25%2p°3s°3p®. K kakoMy CeMEHCTBY OTHOCHTCS IIeMEHT D?

1s;

2) p;

3) d;

4 f.

7. K KaKkoMy CeMeiCTBY OTHOCHTCS 3JIEMEHT, KaTHOH KOTOpOro D' uMeer aeKTpoHHYI0
KOH(UTYpALIHIO 1322522p63323p6?

1)s;

2) p;

3) d;

4) f.

8. 3Has TOJBKO HOMEp IpyHmbl A, B KOTOPOH PACHOJIOXKEH 3JEMEHT, MOXKHO JUIsl HEro
IpecKa3aTh:

1) popmyny BOJOPOJHOTO COEIUHEHMS;

2) 4KCII0 SHEPreTUYECKUX YPOBHEH B aTOME;

3) ¢popmyity BBICILIETO OKCUA;

4) 4nCIIO BaJIGHTHBIX 3JIEKTPOHOB B aTOME.

9. ®opmyrna BeICIIEro okcuaa vieMeHta D,07. YKaxuTe dIEKTPOHH KOH(MDUTYpaIHIO
pmy. POHHYIO yp
BAJICHTHBIX AJICKTPOHOB aTOMa 3JICMCHTA!
1) ns’np;
2) ns’np*;
3) ns’np*;
4) ns*np°.

10. [110THOCTH TIPOCTEHIIEro BOAOPOIHOTO COSTUHEHHSI HEKOTOPOTO SJIEMEHTa TaKas )Ke,
KaK 1 y KUCJIOpOAa. YKaKUTE COKPAIICHHYIO 3JIEKTPOHHYIO KOH(PUTYPALIUIO aTOMa 3JIEMEHTa:

1) ...25°2p%
2) ...35°3p":
3) ...35%3p%
4) ...2s°2p°.
Bormpoc Otser
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VIII. lIpupoaa u TuNbI XuMH4YeCKUX cBsi3eil. KoBajeHTHas cBA3b

1. TonbKo MO OOMEHHOMY MEXaHHM3MY KOBaJICHTHBIC CBSI3U 00pa30BaHbI B:
1) MoniexyJie BOJIbI;

2) HOHE aMMOHHUSI;

3) MoneKyJie aMMHUaKa;

4) monexyie propuma 6opa (I11).

2. Ilo 1OHOpPHO-AaKIEITOPHOMY MEXaHHU3MY XHMHUYECKasi CBS3b 0o0pa3yercs B MOJEKyJax
(MoHax):

1) HsN - BF;3;

2) H30+;

3) NHa;

4) CO,.

3. AToM c 2JCKTpOHHOU KOHpHTryparuei 1522522p3 MOXET 00pa3oBaTh KOBAJICHTHBIX
CBsi3el I0 OOMEHHOMY MEXaHH3MY:

1) uetbipe;

2) TpH;

3) aBe;

4) onny.

4. ATOM C 3JIEKTPOHHOW KOH(UTrypauuen 1525%2p* mosxer 00pa3oBaTh KOBAJEHTHBIX
CBsI3ei T0 OOMEHHOMY MEXaHU3MY:

1) ueTsIpe;

2) Tpu;

3) nBe;

4) onny.

5. TonbKO O/IHY KOBAJIGHTHYIO CBSI3b 10 0OOMEHHOMY MEXaHM3MY MOTYT 00pa30BaTh aTOMBI
DJIEMEHTOB:

1) N;

2) H;

3) ClI;

4) O.

6. Tpu cBs3u MO OOMEHHOMY MEXaHU3My MU OJHY IO JOHOPHO-AKIENTOPHOMY MOXET
00pa3zoBaTh aTOM:

1) C;

2) O;

3) N;

4) F.

7. JIBe cBsi3u MO OOMEHHOMY MEXaHWU3MY M JIB€ IO JOHOPHO-AKIENTOPHOMY MOXKET
00pa3zoBaTh aTOM:



1) H;
2) F,
3) O;
4) Li.

8. Ilpu 0oOpa3oBaHMM XUMHUYECKOW CBS3H B POJIM AKIENITOPA SJEKTPOHHOM IMapbl MOTYT
BBICTYTIATh:

1) atrom H;

2) non H™;

3) anuon H;

4) monekyna BFs.

9. IIpn 0Opa30oBaHUU XMMHUYECKON CBSI3M B KAa4eCTBE JOHOPA 3JEKTPOHHOW Hapbl MOTYT
BBICTYIaTh:

1) atom H;

2) anuoHn H;

3) monexyna NHs;

4) monekyna CHa.

10. CBHSL, 06p830BaHH8.5{ o AJOHOPHO-aKOCUTOPHOMY MCXAaHU3MY, IHNPUCYTCTBYCT B
qacTulax:

1) HNOg;
2) Hzo;
3) NH3;
4) CO.
Bonpoc OTtser
1 1,3
2 1,2
3 2
4 3
5 2,3
6 3
7 3
8 2,4
9 2,3
10 1,4
Oxcnambl
1. Oxcu amoOMHUHES TIPOSIBIISIET KUCIIOTHBIE CBOMCTBA, pearupys c:
1) H,0;
2) HNO3;
3) KOH;
4) Na,O

2. Oxeua memu (1) 1 OkcuT IMHKA TPOSIBIISIFOT OCHOBHBIE CBOWMCTBA, pearupys C:
1) Hp;

2) HCI;

3) H20;

4) CO.



3. Vkaxwure hopMyIry OKCHIOB, KOTOPbIE MOTYT B3aHMOIEHCTBOBATH C KHCIOPOIOM:
1) COy;

2) CO:

3) P,0s;

4) SO,

4. B npobupku, comepkame okcuabl Al,Os, SOz, P20s, KO, SiO,, nobaBuiu Bomy.
Jlakmyc nppoOpeTaeT KpaCHyI0 OKpPacKy B MPUOOPKAX ¢ OKCUIAMH:

1) A|203, SO3;

2) SOs, P20s;

3) K70, P,0s.

4) SOz, P,0s, SiO,.

5. Mexnay co0oil MOTyT B3aUMOJICHCTBOBATh OKCHJIBI, OOpa30BAaHHBIC SJIEMEHTAMH C
ATOMHBIMU HOMEPaMH:

1)l ul3;

2)4wull;

3) 1u30;

4) 12 u 16.

6. B mpoOupku, comepxamme okcuasl BaO, CuO, N2Os, Na,O u ZnO, noGaBunu Boxy.
Uwucno mpoOUpoK, B KOTOPBIX JIAKMYC TPHOOPETAET CHHIOKO OKPACKY, PABHO:

1) 5;

2) 4;

3) 3;

4) 2.

7. C xucnopoaom HE moryTt B3auMoaeiicTBOBAaTh OKCH/IBI:
1) A|203;

2) CO;

3) SO3;

4) H,0.

8. Ilpum B3amMojelCcTBHM KaKOro OKCHaa ¢ BogHBIM pactBopoM KOH oOpasyercs conb
cocraBa K[D(OH),4]?

1) MnOs;

2) N203;

3) Cr20s;

4) CrOs.

9. VkaxuTe QOpMylTy OKCHAA, MOJEKyla KOTOPOTO COJEPXKUT UYeThIpe HeroJelIeHHbIE
Tapbl IEKTPOHOB:

1) SO;;

2) COy;

3) SOg;

4) H,0.

10. B MOpAAKE IMOCIICAOBATCIIBHOI'O YBCIMUCHUA YUCJIda HCTIOACIICHHBIX IIap 3JICKTPOHOB B

MoJteKyJie popMyJIbl OKCHIOB 3aITUCAHBI B PSY:
1) Hzo, SOQ, 803, COQ;



2) H,0, SO,, CO,, SO3;
3) H20, SO3, SOz, COy;
4) H,0, CO,, SO,, SOs.

Bomnpoc OtBer
1 3,4

2 2

3 2,4

4 2

3) 2,4

6 4

7 1,34
8 3

9 2

10 4
OcHoBaHus

1. I'mapokcua anoMuHUSA 00pa3zyeTcs MpU B3aUMOAECUCTBUU (RJIEKTPOJIUTHI B3STHI B BUJIE
BOOHBIX paCTBOpOB)Z

1) A|203 u HZO;

2) A|203 144 KOH;

3) AI(NO3)3(4,26 r) u Ba(OH); (5,13 1);

4) Aly(SO4)s (3,42 r) u KOH (6,72 1).

2. Mexny coOoii B3aUMOJICHCTBYIOT (CHJIbHBIE OCHOBAaHUSI B3SThl B BHJIE BOJHBIX
pacTBOpOB):

1) HCI u Ba(OH);;

2) NaOH u Be(OH)y;

3) KOH u NaCl;

4) Ca(OH); u SO3.

3. C paszbasnennsiM pactBopoM NaOH pearupyer kaxmoe u3 BEMIECTB B TPYIIIIAX:
1) AL, KCI, (NH4)2SO;

2) P,0O,, A|(OH)3, CuCly;

3) Mn,O-, ZnO, H3PO4;

4) SOz, FeCI3, Zn(OH)z.

4. lllenoun pearupyroT CO BCEMH:
1) pacTBOPUMBIMH COJISIMU;

2) KUCTIOTaMU;

3) okcugamu;

4) aMm(oTepHBIMU TUAPOKCUIAMH.

5. OcHOBaHHE MOKHO MOJYYUTh [TPU B3aUMOJICHCTBUH:
1) Fe203 u H>0;

2) MgSOy (p-p) u NaOH (p-p, u30bITOK);

3) Zn(NO3); u KOH (p-p, u30bITOK);

4) Ku Hy0.



6. Hurpar menu (1) oO6pazyercs, korna Mexay coboil pearupyrot (3JeKTPOTUTHI B3SATHI B
BH/JIC BOJHBIX PACTBOPOB):

1) CuOu HNOg;

2) Cu(OH), u NaNOs3;

3) CuCl, u NaNOg;

4) Cu(OH)2 u KNOs.

7. O6a pearenta — H,SO4 (pa36.) u KOH (pa30.) — B3auMOACHCTBYIOT C:
1) CuCly;

2) Al;0s;

3) Cr(OH)s;

4) CaO

8. l'uapokcu HaTpust oOpa3yercs IpH B3aUMOICHCTBUH:
1) NaCl (p-p);

2) FeO;

3) H,SOy;

4) HNO3

9. Ilpu xomHaTHO# TemnepaType ruapokcua meau (I1) pearupyer c:
1) NaCl (p-p);

2) FeO;

3) H,SOy;

4) HNO:s.

10. T'uapoKcuI MMHKA U OKCHJT ATFOMHUHHS 110 OTJCIIEHOCTH B3aUMOICHCTBYIOT C (250C):
1) CoJIsTHOM KUCIOTOM M MarHueM;

2) cepHOU KUCIOTOM U TMJIPOKCHIOM HATPHS;

3) a30THO¥ KUCIIOTOM U XJTIOPHIOM KalTus;

4) rupoKcUaAOM Oapusi U HUTPATOM HATpPHUSL.

Bonpoc OTtBeT
1 3

2 1,2, 4
3 3

4 1,2, 4
5 2,4

6 1,2

7 2,3

8 2,3,4
9 3,4
10 2
Kucaorsl

1. OMHOOCHOBHBIM KHCIIOTaM OTBEYAIOT BCE KMCIOTHBIC OCTATKH (3apsi He
yKa3aH):
1) CH3;COO, SO, S;
2) NOs3, NO,, CH3COO;
3) NOz, SO3, NO3;
4) CH3COO, POy, CI.



2. Ykaxkute popMyIly YEeTBEPTON «IHUITHEH)» KUCIOTHI:
1) HCI,

2) HBr;

3) HI;

4) HF.

3. CepoBoopoj1 00pasyercs, Korjaa Mexay co0oi pearupyor:
1) HCI (p-p) u cynbdar Hatpus;

2) HNOg3 (koH11.) ¥ cynbhu Kamus;

3) HCI (p-p) u cynbdun Hatpus;

4) H,SO, (pa36.) u cepa.

4. Paznuuuth mpOOMpPKH C pa30aBIECHHBIMU COJSIMH M CEPHOM KHUCIOTAMH MOXKHO C
TTOMOIIIBIO:
1) TUTHEBOM COJBI;
2) TUAPOKCH/IA KAJIHS;
3) ruapokcua oapus;
4) meau.

5. Pasz6asnennbie Bogubie pacTBopbl HCl 1 H3PO4 MOXXHO pa3iuyuTh ¢ HOMOIIBIO:
1) NaNOs;
2) AgNOs;
3) Ca(OH)2;
4) NaCOs.

6. ®opmyna KHCIOTHI, OTBEYAIONICH BBICHICH CTEIIEHW OKHCICHHS aToMa »JIIEMEHTa,
H43,0;. Kakue ele KucinoTel COOTBETCTBYIOT TaKOW CTENIEHU OKUCIICHUS dJIEMEHTA?

1) H,9,07;

2) HOO3;

3) HsD0g;

4) H3204.

7. Kak H,SO; (pa36.), tak u HCI (pa306.) pearupyrot c:
1) CuO;

2) Al(NO3)s;

3) BeOH);;

4) Ag.

8. IIpobupkwu ¢ pazbaBineHHbIMUH H2SO4 11 H3PO4 MOXHO pa3nmuuuTh ¢ TOMOIIBIO:
1) KOH;

2) MgO;

3) Cu;

4) nakmyca.

9. Kucnotsl 006pa3yroTcst Ipy paCTBOPSHUH B BOJIE OKCHJIOB 3JIEMEHTOB CEMEHCTB!
1)s-up-;
2) p-ud-;
3)s-ud-;



COJIb:

4) s-, p-, d-.

10. KucnoTHble CBOWCTBA COCTUHEHUH MOCTETICHHO HAPACTAIOT B HPYIIIAX:
1) HF, H2SO4, HCIOy;

2) HzSO4, HF, HC|O4;

3) HA|02, H,CO3;, HNO3;

4) H,CO3, HAIO,, HNOs3.

Bomnpoc OtBer
1 2

2 4

3 3

4 3

3) 2,3
6 2,4
7 1,3
8 2

9 2
10 1,3
Coummn

1. Coub obpasyercs, korna ¢ H,SO,4 (paz6.) pearupyrot:
1) KCI (p-p);

2) Na,COs;

3) Cu;

4) Ca(OH),.

2. YKaXuTe psAll, B KOTOPOM Ka)JI0€ U3 BEUIECTB B PEAKIIMH C COJITHOW KUCIIOTOW 00pa3yer
1) Zn, A|203, KzSOg;

2) AI(OH)3, ZnO, BaSOq;

3) N&NOz, KF, Ca(NO3)2;

4) CuO, NaOH, SO:s.

3. Mausl popmyssl Bemects: Mg, Mg(OH),, MgCO3, MgO. CkoibKo U3 HUX B PEAKIHH C

A30THOM KUCIIOTON 00pa3yroT coib (comu?)

1) 4,
2)3;
3) 2;
4) 1.

4. C obpazoBaHueM COJIM ¢ BOAHBIM pacTBOpoM cyibdara menu (I1) pearupyrot metasmibl.
1) Zn;
2) Hg;
3) Ag;
4) Fe.

5. B BoiHOM pacTBOpe XUMHUYECKOE B3aMMOJICHCTBIE BO3MOKHO MEXKTY COJISIMU:
1) NaS u CuCly;

2) CaCl, u Na,COs;

3) Ba(NO3), u KCI,



4) AgNO3 u NaF.

6. Conb obpasyercs, kornaa k pacropy BaCl, no6asnsior:
1) a30THYIO KHCJIOTY;

2)cepHYIO KHCIIOTY;

3) cynbdat Kamus;

4) HUTpAT HaTpHUSL.

7. BBOIHOM pacTBOpE OCYLIECTBUMBI PEAKIIMN MEKAIY:
1) NaCl u BaCOg;

2) ZnSO,4 u KOH,;

3) Zn(NOg3), u Cu;

3) FeS u HCI.

8. Conb MOKHO TTOJTYYUTH ITPH B3aUMOJICHCTBHH:
1) ZnSO4 (p-p) u Mg;

2) A|203 "u HNO3;

3) Fe(OH)3 u KCI (p-p);

4) BaCO3 1 NaNOs (p-p).

9. Cynbdar kanmbus oOpa3yercs, KOTja BOIHBIM PaCTBOP XJIOPHUIA KAIBIIUS PEarupyer c:
1) NaHSOg3;

2) BaSOy;

3) Na,SOqy;

4) K;S0Os.

10. Costb aMMOHHSI MOKHO TIOJTYYHTh TP B3aUMOJICHCTBUU:
1) amMuaka 1 BOJbI;

2) aMMHaKa u pa3z0aBICHHON CEPHON KHUCIIOTHI,

3) cynbdara aMmMoHuUA XJI0pHaa Oapus;

4) xj0puaa aMMoHuUs 1 HUTpata cepedpa (1).

Bonpoc OTtBeT
1 2,4

2 1

3 1

4 1,4

5 1,2

6 2,3

7 2,3

8 1,2

9 3

10 2,3,4

Caa3b MEXKITY KiIIaCCaMU HCOPraHUMIECKUX BEIECTB

1. MoryT COBMECTHO HaXOJUTHCSI B BOJHOM PAaCTBOPE BEMIECTBA, (POPMYITBI KOTOPBIX:
1) (MgOH)CI 1 HCI:

2) CUOH)NO; 1 KOH:

3) NH4HC03 u NH3 - H,0:;



4) N&HCOg u H3C03.

2. C xaxapIM U3 BemecTs, hopmyisl koTopeix O, KOH, HyO, B3aumoneicTByer:
1) aMmmuak;

2) okcup cepol (VI);

3) okcun cepsl (1V);

4) OKCHJT MarHHMsL.

3. C KOH (p-p) pearupyer Kax10€ U3 BEIecTB, (OpMyIIbl KOTOPBIX MIPUBECHBI B PsiIax:

1) COz, P,0Os, NaHCO3;, A|(OH)3,

2) Zn0, FE(OH)Q, BaC|2, H,SOy;

3) A|203, Ca(H803)2, Zn(OH)z, N,Os;

4) CUC|2, SO3, BeO, SiOz.

4. JurugpooprtodocdaT aMMOHUS B BOAHOM pAcCTBOpPE pearupyer ¢ BeIIECTBaMH,
(OopMyIIbI KOTOPBIX:

1) NHs;

2) KOH;

3) H3PO4;

4) H,SO..

5. Jns ocymectienus nepexoga Ca(HSO3); — CaSO3; He0OX0aUMO B3SITh:
1) HzSOg;

2) KOH;

3) H,SOy;

4) Ca(OH),.

6. s ocymecrenenus nepexona NaHSO3; — Na,SO4 HeoOX0aMMO B3STh:
1) H2SOs;

2) KOH;

3) H,SOq4;

4) K3S0Oq.

7. KapOoHaT kanblius pearupyer, a cylb(}ar Kajaus — HET, C BOJHBIM PACTBOPOM:
1) NaCl;

2) COy;

3) HNOg;

4) NH4NOs3.

8. Ilpu HarpeBaHUM COJM MOTYT OOpa30BbIBATHCS:
1) KUCIIOTHBIN U OCHOBHBIM OKCH/IBI;

2) apyras coJib U IPOCTOE BEIIECTBO;

3) Kuca0Ta U IIEJI0Yb;

4) nBa ra3000pa3HBIX (H.y.) BEIIECTBA.

9. B BOZHOM pacTBOpe BO3MOXKHO B3aWMOJICHCTBHE MEXIY BEHIECTBAMH, (HOPMYITBI
KOTOPBIX:

1) K>,COz u C&Clz;

2) Zn u CuSOy;

3) Cu u Zn(NO3)y;

4) H,S u CuSO,.



10. Ykaxute (QopMyIlbl BEIIECTB, NMPH HArpeBaHUU KOTOPHIX 00pa3yloTCs COEIMHEHUS,
KOTOpBIE MOTYT pearupoBath ¢ pa30aBICHHBIMU PAaCTBOPAMH IIEJIOUEH ¢ 0Opa30BaHUEM COJICH:

1) KNOs3;

2) Al(OH)s;

3) CaCQOg;

4) Cu(OH),.

Bomnpoc OtBer
1 4

2 3

3 1,3,4
4 1,2,4
3) 2,4

6 3

7 2,3

8 1,2,4
9 1,2,4
10 2,3

Bonpocel k 2 arrecranuun
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

1. Vkaxure ypaBHEHUE PEAKIINH, B PE3yJIbTaTE KOTOPOW CTENEHb OKUCIEHHS aTOMOB a30Ta
noHmxaercs ¢ 0 1o -2:

1) N + 4H,0 = NoH4 + 40H

2) N2 + 4H,0 = 2NH,0H + 20H;

3) N + 6H" = 2NHj;

4) N, + 8H" = 2NH,".

2. OTMeTbTE YpaBHEHHE DPEaKLMU, B PE3ysibTaTe KOTOPOIl CTENEeHb OKUCIEHUS aTOMOB
xJyiopa nossimaercs ¢ 0 1o +7:

1) HCI + 2H,0 = CIO; + 5H;

2) Cl, + 6H,0 = 2CIO5 + 12H+;

3) Cl, + 8H,0 = 2CIO, + 16H";

4) 2HCI + H,O0 = CI,0 + 4H",

3. YKaxuTe cXeMbl peakluii, B pe3ylIbTaTe KOTOPBIX CTETEHb OKHCICHHS aTOMOB XpOMa
HOHMXaeTcd ¢ +6 0 +3:

1) CrO4* + 4H* = CrO, + 2H,0;

2) CrO4> + 4H,0 = Cr(OH);3 + 50H;

3) Cr,07% + 14H* = 2Cr®" + 7H,0;

4) CrO4* + 8H" = Cr + 4H,0.

4, OTMETBTE CXEMBI WIIH YpaBHCHUSA, B KOTOPBIX MCPOKCHI BOAOPOAA SABJIACTCA
BOCCTAHOBHUTCIIEM:

1) H,0, + 2H" = 2H,0;

2) H202 = 02 + 2H+,

3) H,O, + KMnO,4 + H,SO4 — MnSO4 + KySO4 + O, + H0:;

4) PbS + H,0O, PbSO,4 + H,0.

5. VkaxuTe ypaBHEHMsI peaklui, B KOTOPBIX CTENEHb OKHCIEHHUS aToMoB ¢ocdopa
noHmxaercd ¢ +3 1o +1:



1) HsPO3 + 2H" = H3PO, + H,0;

2) H;PO, + 4H" = HsPO, + 2H,0:;

3) HPO5* + 2H,0 = H3PO, + 30H";
4) PO,* + 2HPOs* + 20H".

6. Bce OJIEMCHTEI, KaKoro psdaaa OKHCIIIOTCA B OKHCJIUTEIHLHO-BOCCTAHOBUTEILHOM

peaKuuu, NPEICTABICHHON CXEMOM

Cr,Ss+ Mn?* NO3 + CO3% — CrO4> + MnOs* + NO + CO, + SO4* ?
1) C, S, Cr;

2) Mn, N, S;

3) Mn; S, Cr;

4)Cr, S, N.

7. YKa)Xute CUMBOJIBI OJIEMEHTOB, KOTOPBIC OKHUCIAKOTCA B PEAKIIMU, CXEMaA KOTOpOﬁ
FeS, + HNO3; — Fe(N03)3 + H,SO4 + NO + H,0:

1) Fe;

2) N;

3)S;

4) 0.

8. B peakumm, cxema koropoii Cr,0/> + 14H* + 6CI" = 3Cl, + 2Cr¥" +7H,0,

OKHUCIIUTCIIAMU ABJIAIOTCA aTOMBI 3JICMCHTA, CUMBOJI KOTOPOI'O:

1) CI,
2) Cr;
3) H;
4) O.

9. Ykaxute YpaBHCHHA ITPOLCCCOB OKUCIICHUA:
1) Cr(OH); + 50H" = CrO,* + 4H,0;

2) ClO; + 20H" = CIO5 + H,0;

3) Zn0O,* + 2H,0 = Zn° + 40H’;

4) H,PO, + 2H" = HsPO,.

10. Ilpu HarpeBanuu HUTparta cepedpa (1) BoccTaHaBIUBAIOTCS aTOMBI 3IEMEHTa(OB):
1) Tonbko cepedpa;

2) TONBKO a30Ta;

3) cepebpa u azorta;

4) cepeOpa 1 KHCIOPO/A.
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TemnoBoii 3¢ deKkT XMMUYECKOI peakuun

1. OrMmeThTe ypaBHEHHS pPeakluid, i1 KOTOPBHIX BEJIMYMHA TEIUIOBOro 3ddexra Oymer
IIPUMEPHO OJAMHAKOBOM:

1) KOH(p.p) + HCI = KCl(p.p) + HzO()K);

2)N, =N+ N;

3) NaOHp.p) + HNO3(,-5) = NaNOs(p-p) + H2Ox);

4) CaCO3(T) = CaO(T) + COz(r).

2. VKaxure cXeMbl OK30TCPMUUCCKHX IIPOLCCCOB!
1)O+0=0;;

2) Hzo(m) — Hzo(r);

3) 2KNO3(T) = 2KN02£T) + Oz(r);

4) Al (1s%25°2p°®3s%3p?) Al (1s%2522p°®3s*3p?).

3. Vkaxure cxeMsbl 9K30TCPMHUICCKHUX HpOHeCCOB:
1) C (1s?2s'2p%) — C (1s%25%2p?);

2)F+F — F

3) CeleoG(T) + GOZ(F) = 6C02(r) + 6H20(>K);

4) N, + O, =2NO.

4. OTMeTBTe ypaBHeHI/IH nponecca, IMpoTeKarouero ¢ HaH6OHLHlHM BBIACJICHUEM TCIIJIOTHI:
1) 2H2(r) + Og(r) :ZHZO(T);

2) 2Hy(1) + Oa) =2H2000);

3) 2Har)) *+ Oz =2H20¢);

4) COZ(T) — COz(r).

5. Ha ocHOBaHMY TepMUUYECKOTO ypaBHEHUs peakuny ropenus nponeHa CsHery+ 9/20 o
— COyy + 3H20 ) + 2060k [k ykaxuTe TemnoBoi 3¢dext (kx) peakiuu ropeHus cMecu
CsHs 1 Oz XxuMu4eckuM KOJIMYECTBOM 1 MOJIb CO CTEXMOMETPUYECKHM COOTHOLIEHHEM 00bEMOB
pEareHToB:

1) 1498;

2) 1124,

3) 374,5

4) 187, 3.

6. YKa)KHUTe 2K30TEPMHUIECKUE MPOIIECCHI:
D) Fo’ +€ = Fp’;

2) H2(r) ad 2H(r)

3) Mg — Mgq)*" + 2€;

4) Ca(r) T+2e = Ca(r).

7. DHIOTEPMUIECKUMHU OYTyT TPOIIECCHI:
1) Bryy- — Bry + €

2) lo@y — Lo,

3) HYm — HYw;

4) Cl(r) +e — Cl(r)-.



8. Oueprus cBsa3u H-ClI  paBma 431 x/Dx/monb, a sueprus cBszed H-H u CI-Cl

COOTBETCTBEHHO paBHBI 436 kJ/[k/Monb. Ha oCHOBaHMM ATHX NaHHBIX PACCUMTANTE TETUIOBOM
addekr (kx), peakuuu oO6pazoBaHusi | MOJIb XJIOPOBOIOPOAA M3 MPOCTHIX BEIIIECTB:

1) + 92;
2) +184;
3) -92;

4) -184.

9. Dmeprus xumuyeckoi cBszu H-H pasna 724%10%x. Vkaxure TeruoBoi

s dext(x k) peakunu npeBpalleHrs B aTOMbI MOJIEKYJIIPHOTO BOJOPOJia Maccoi 4r:

1) +435,8;
2) +871,7;
3) -871,7;
4) -435,8.

10. IlepBas sHeprus MOHU3AIMK aTOMa XJopa paBHa 20,8%107 Jlx. Halinure sHepruio

(x/I>x) KOTOpyO HaJIO 3aTpaTUTh sl NEpeBOJa B KaTHOHBI BCEX aTOMOB, COJEpIKAIIUXCSH B
IIOpLIUY aTOMapHOro XJiopa maccou 7,1r:

1) 62,6;

2) 125,2;

3) 187,8;

4) 250,4.

Bonpoc OTtBet
1 1,3

2 2,3,4
3 1,2,3
4 1

5 3

6 1,4

7 1,2,3
8 1

9 3

10 4

CKOpOCTb XUMHYECKOil PC€AKIUU H XHMHYECKOEC PABHOBECHE

1. VBennuuTsb BbIXOJ NPOLYKTOB 00paTtuMoii peakuuu Nary + 3Hyr =2NH3p+ + Q

MOXHO:

1) noBbltast 1aBJICHUE;

2) uCIoNB3ysl KaTaiaus3arop;

3) yBenu4uBasi KOHIIEHTPAINIO BOJIOPOAA;
4) noBbIlIasi TEMIIEPATYPY.

2. B HauOoIbIIel CTEIEHH CMECTHTh B CTOPOHY 06pa3013aH1/151 IMpoOaAYKTa paBHOBECUC B

cucteme 2SO0y + Oy = 2503 + Q MOXKHO, €CIIU OTHOBPEMEHHO:

CClIn:

1) NOBBICUTH U 1aBIEHUE, U TEMIIEPATYPY;

2) NOHM3UTH JIaBJICHHE, U TEMIIEPATYPY;

3) NOHU3UTH JaBJIECHUE, IOBBICUTH TEMIIEPATYPY;
4) MOBBICUTH JIaBJICHHE, IOHU3UTh TEMIIEPATYPY.

3. Pasrosecue SO”3(,p) + HoOpg = HSO 3 + OH (pp) — Q MOXKHO CMeCTHTB BIIpaBo,



1) 100aBUTh KUCIIOTHI;

2) 106aBUTH BOAY;

3) 100aBHTH IIEIOYb;

4) MOBBICUTBH TEMIICPATYPY.

4. YMeHblIEHNE 00bEMa CMECTUTH B CTOPOHY NUCXOJHBIX BEIICCTB paBHOBECHUEC ITPOIIECCOB!
1) CaCO3(T) = CaO(T) + COz(r);

2) COx) + H2Op = H2COsp-p);

3) H2SO03p-p) = H2O) + SOz

4) 2NH3) = N2(r) + Hz(r).

5. YBenuuenue 00beMa CMECTUT PABHOBECHE B CTOPOHY HPOAYKTa (IIPOAYKTOB) PEAKLUH B
CIIy4ae HPOLIECCOB:

1) Nagry + Oz(r) = 2NO;

2) C(T) + Oz(r) = 2CO(F);

3) 2803@) = SOz(r) + Oz(r);

4) BaO(T) + COz(r) = BaCO3(T).

6. B cTOpoHy 00pa3oBaHMs cepoBojioposia paBHoBecke mporecca HoSpp) = = Hi o) +
HS (-p) — Q cmecTuTes npu:

1) no6arnenuu B pactBop NaHS;

2) NOAKUCIIEHUH PAcTBOPA;

3) NOHMKEHUH TEMIIEpaTyphl;

5) noamenayrBaHuU pacTBOpA.

7. Ilpu noBBILLIEHUH TEMIIEPATYPBI:

1) Bo3pacTaer CKOPOCTh KaK 3K30TEPMUUYECKHX, TaK U SHJOTEPMUUYECKUX PEaKIIHii:

2) CKOPOCTh 3K30TEPMUYECKUX PEAKIIUIl BO3PACTAET, & IHIOTEPMUUYECKUX — YMEHBIIAETCS;
3) CKOPOCTb IK30TEPMUYECKUX PEAKIMI YMEHBIIAETCS, @ SHIOTEPMUYECKUX — BO3PACTAET;
4) yMeHbIIIaeTCsl CKOPOCTh KaK K30-, TAK SHJOTEPMHUUECKHUX PEAKIIHI.

8. PaBnoBecue mnpouecca COyry + HoOpy = HoCOj3p.5) + Q B cTOpoHY 00pazoBaHus
YTOJIbHON KUCIOTHI CMEIIAIO0T:

1) noBbllIeHNE aBJICHHUS;

2) OBBILIIEHUE TEMIIEPATYPHI;

3) yBenu4eHHe KOHIEHTPALlUU YIJIEKUCIIOT0 rasa;

4) MOHM)KEHUE JaBJICHUS.

9. H3MeHeHME XUMHUUYECKOIO KOJIMYECTBA BCIIECCTBAa A HE mnosmuger Ha CKOPOCThb
peaKIyu:

D) A + B = ABq;

2) ZA(F) + B(r) = AzB(r);

3) 2A(T) + 2B(1—) = ZAB(T);

4) A(r) + ZB(F) = ABZ(F).

10. CkopocTh TOMOTCHHOW 3K30TEpPMHUYECKOW peaklMd CHHTE3a aMMHaKa MOXKHO
YBEJIUYUTh, €CIIU:

1) MOBBICUTH TEMIIEPATYPY;

2) UCTIOIB30BATH KaTaJIU3aTOP;

3) yBENUYUTH JJaBJICHHUE;

4) NOHU3UTH TEMIIEPATYPY.



Bomnpoc OtBeT
1 1,3

2 4

3 1,2,4
4 1,34
5 2,3

6 1,2,3
7 1

8 1,3

9 3

10 1,2,3
PactBopsI

1. Ykaxxute BepHbIe yTBEPIKICHHUSL:

1) mpu 0OpazoBaHUK PACTBOPOB PHEPTHUS MOXKET KaK BBIICIATHCS, TAK U TOTJIOMATHCS;

2) KOHLIEHTPUPOBAHHBII pacTBOP BCEra SBJSAETCS HACBILICHHBIM;

3) HaCBIIIEHHBIN PacTBOP MOKET ObITh pa30aBICHHBIM;

4) mpu yBEIMYEHUH TEMIIEpaTypbl PACTBOPUMOCTb ra30B B JKUIKOCTh KakK IPABUIIO
YMEHbILIAETCS.

2. Xumuyeckoe B3aumojeiicteue (20°C) BimseT Ha pPacTBOPUMOCTh B BOJIE BEIICCTB,
(bopMyIIbI KOTOPHIX;

1) N;

2) SO;

3) CO;

4) CO,.

3. O0pa3oBaHue BOJOPOJHBIX CBsA3EH OKa3bIBACT BIUSHHE HA pACTBOPUMOCTD B BOJIE:
1) ammuaxa;

2) 6ensona;

3) dropoBosOpOa;

4)cynbdaTa Kamusl.

4. PacTBOPUMOCTD BEIIIECTB B BOJIE BCEI/1a YBEIMUUBAETCS IPU:

1) uX XMMHYECKOM B3aUMOJAEHCTBUU C BOJIOM;

2) MOHMKEHUE NaBIeHUS (IS Ta30B);

3) oOpa3oBaHMH BOJOPOIHBIX CBSI3€H MEXAYy MOJEKYJIaMH BOABI M PacTBOPHMOTO
BEIIIECTBA,

4) IOBBIIIIEHUE TEMIIEPATYPHI.

5. Heobxoammo Kak MOXHO OBICTpee pacTBOPUTH Kycouek caxapa B Boje. [ns sroro
HE00X0/IUMO:

1) oxnanuTe BONY;

2) NoOTpeTh BOLY;

3) pa3apoOuTh caxap;

4) nepememMBaTh pacTBOp.

6. XyKe BCEero B BOJIE paCTBOPSIETCS:



1) nponanon-1;

2) nmpomnaHoBasi KUCIIOTa,
3) nponaHais;

4) mponaHoJ-2.

7. Jausr pactBopel KBr, KNOjz;, CaCl, u NaSO; ¢ 0auHaKoBO#l IUIOTHOCTBIO H
OJIMHAKOBOM MOJISIPHOH KOHIIeHTpanueil. Hanbonpieii 6yaer MaccoBasi 10Jisl pacTBopa:

1) KBr;

2) KNOs3;

3) CaCly;

4) N3.2804.

8. Vkaxure (opMynpl BEIIECTBA, HACHIIICHHBIE PACcTBOPbI  KOTOPBIX  OyIyT
pa30aBIICHHBIMU:

1) Na;

2) HF;

3) CaSOq;

4) KNOs.

9. B Bozie HauMeHee pacTBOPUM Ta3, popMysia KOTOPOro:

1) HCI;

2) SO;

3) Oy;

4) NHs.

10. PactBop oOpasyercs, eciu ¢ Bogoit maccoid 50 r cmemratp 50 r:
1) aTanomna;

2) a30THOM KHUCIIOTHI,

3) 6enzomna;

4) mena

Bonpoc OTtBeT
1 1,34
2 2,4

3 1,3

4 1,2,3
5 2,3,4
6 3

7 2,3,4
8 2,4

9 2
10 1

BHCKTPO.HHTH‘IBCK%IH Aucconuanus

1. HecmoTpss Ha HaiauuuMe B BOJHBIX PacTBOpax 3JIEKTPOJIMTOB 3apsKEHHBIX YacTHIL,
pacTBOp B LIEJIOM JIEKTPOHEHTpasieH. ITO 0OBSACHIETCS TEM, UTO:

1) MOHBI B pacTBOpax I'MApaTUPOBAHBI;
2) 4KiCII0O AaHHOHOB BCET/Ia PAaBHO YUCITY KATHOHOB;
3) MOHBI B pacCTBOPE JBMXKYTCSA XaOTHUECKHU;



4) CYMMApPHBIC 3JICKTPUYCCKUC 3apsA/ibl KATUOHOB 1 AHHOHOB YHCJICHHO PAaBHBI.

2. BogHble pacTBOPHI 3JEKTPOIUTOB MTPOBOIAT SJEKTPHISCKHUNA TOK 3 CUET:
1) TONBKO AJIEKTPOHOB; 2) KaTHOHOB U DJICKTPOHOB;
3) aHHOHOB U JIEKTPOHOB; 4) KATUOHOB U AHUOHOB.

3. Kakyto pons urpaet Boja npu paCTBOPSHUH XJIOpUA KaTHs?

1) mpeBpariaer MeKTPOHEUTPaIbHbIEC ATOMBI KaJlusl B KATUOHBI KaJuUSs;
2) mpeBpallaeT MEKTPOHEUTPAIbHbBIE ATOMBI XJIOpAa B @aHUOHBI XJI0Pa;
3) BBICBOOOKIAaET MOHBI KU U XJI0pa U3 KPUCTATUIMYECKON PEIIEeTKH;
4) runpaTUpyeT HOHBI Kallus U XJI0pa.

4. AToM XJIOpa M aHHOH XJIOpa MEXIY COOOM pa3IndaroTCs:
1) pazmepamu; 2) XUMHYECKHUMH CBOMCTBAMU;
3) 4UCIIOM 3JIEKTPOHOB 4) 3apsAoM sjipa.

5. pH pactBopa Bo3pacraer, KOrjaa B BOJIe paCTBOPSIIOT:
1) rmnvH; 2) CH3NH,;
3) XKUIKOE MBLIO; 4) A14Cs.

6. DOnekTponMTHYECKas IUCCOIMALUS YrOJBbHOM KHCIOTHI OOpaThMa, TaK Kak 9Ta
KHCJIOTA:

1) cnabas; 2) HeyCTOHYMBAs;

3) cunbHas; 4) HepacTBOpUMa B BOJIC.

7. Okpacka JJakMyca U3MEHSETCS B:
1) BozE; 2) BoguoMm pactBope NacCl;
3) BogHomM pactBope HC1;  4) Bonnom pactBope KOH.

8. pH pacTBOpa YMCHBIIACTCA, KOT'/Ia B BOAC IO OTACIIBHOCTU PACTBOPAROT!:
1) HC1u NH; 2) SO3 1 K0
3) NH4C1 u N3.3P04; 4) NaHS0, u P; Os

9. B paz6aBiieHHOM BOJTHOM PacTBOPE a30THOW KUCIIOTHI MPUCYTCTBYIOT YaCTHUIIBIL:
I)H,0; 2)H"; 3) HNO; 4) NO;

10. B paz6aBieHHOM BOJHOM pacTBope cyibdara xenesa (I11) oTcyTcTBYrOT 9acTHIIBI:
1) aneKTpoHEeUTpaIbHbIE AaTOMBI JKeJle3a;

2) ruapaTUpOBaHHBIE HOHBI Fe**;

3) hopmynbHbIe UL Fe2(S04)s;

4) HermapaTHpoBaHHBIEC HOHB SO

OTtBer
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110 11,3, 4

HNonHble ypaBHeHUS peakuuid

1. Vkaxute cyMMy KO3 (GHUIIMEHTOB B COKPAIlICHHOM HOHHOM YPaBHEHHH PEAKIINU
MeX 1y pacTBopamu, cogepxkammmu 1 moias NaHSO3; u 1 mons Ba(OH);:
1)3; 2) 4, 3)5; 4) 6.

2. Yxaxute cymMmmy K03 ()UIIMEHTOB B COKPAIICHHOM HOHHOM YpaBHEHHUH peakluu
MeX Ty pacTBopamu, conepxkammmu 1 moas NaHCO3 u 0,5 mosie Ba(OH);:
1)3; 2)5; 37, 4) 9.

3. Cymma k03¢ (PUIHEHTOB B COKPAILLICHHOM HOHHOM YPaBHEHUH PEAKIIMU MEXIY
pactBopom Ba(OH); u u3bsitkom H3P04 paBHa:
1)2; 2)3; 3)4; 4) 5.

4. PactBop Ba(OH); HachImaroT yriaeKUuCIbIM ra3oM. YKaXHUTE CyMMY KO3 PHUIIMECHTOB
B COKpAIICHHOM MOHHOM ypaBHEHUH peaKIuu 00pa30BaHUs KOHEUHOTO IMPOJTYKTA!

1) 3; 2) 4 3) 5; 4) 6.

5. Ykaxute cymmy Ko3h(QUIIMEHTOB B COKpalleHHOM ypaBHeHHH peakiun NazP0, c
n30b1TkOM H3POy4:

1) 2; 2) 4; 3) 6; 4)8.

6. PactBop Ba(OH), naceimatot okcunom dpochopa (V). Ykaxure cymmy
KO3 (UIIMEHTOB B COKpAILlEHHOM HOHHOM YPaBHEHUHU PEAKIIMH 00pa30BaHUsl KOHEUHOTO
HOPOAYKTa:

1) 6; 2) 5; 3) 4; 4) 3.

7. Ykaxute cyMMy KO3 (PHUITMEHTOB B COKPAIIEHHOM HOHHOM YPaBHEHUH PEAKIINU
MEXy CylIb(paToM IIUHKA Maccor 3,22 T U THAPOKCHIOM HaTpus mMaccou 3,2 r:
1) 4; 2)5; 3) 6; 4)7.

8. Ykaxute cyMMy K03 (HUIIMEHTOB B COKPAILICHHOM HOHHOM YpaBHEHHH PEAKIIUU
mexay xaopuaoM xpoma (1) maccoit 1,59 1 u rugpokcuiom kanust Mmaccoit 2,24 r:
1) 5; 2) 6; 3)3; 4) 4.

-yt + - v
9. lans! nonsl, popmyssl kotopbix HCOs” H', K', OH™ . Uncino BO3MOXKHBIX peakuuit
ME/1y MOTIAPHO B3SATHIMHU IN'HAMHU PaBHO:

1) 6; 2) 5; 3) 4: 4) 3.

10. /Tans! HOHBI, GOPMYIIBI KOTOPBIX SO%3 H*, Ba**, OH'. Uncio BO3MOXKHBIX peakmmit
MEX]y TIOTIAPHO B3SITHIMU MOHAMU PABHBIL:

1) 3; 2) 4; 3)5; 4) 6.
Bomnpoc OtBer

1 3

2 4

3 3
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Hemeranibi: 0011asi XapaKTepUCTHKA 3JI€KTPOHHOI0 CTPOEHHS aTOMA, (PU3HYECKHUX H
XHMHMYECKHUX CBOWCTB MPOCTHIX BEIECTB M COEUHEHUI

1. DeMEHTHI MMOJIYyMCTAJIJIBI — 3TO:
1)C, B, N; 2) B, Si, As; 3)Ge, Te,S; 4) 1, P, S.

2. Vxkaxwurte HopMyibl COSTUHEHHH, HA3BaHUS KOTOPHIX UMEIOT OKOHYAHHE «HJIY»:
1) CazNy; 2) CaSO0y; 3) CaO; 4) CaH;

3. B kauecTBe BocCTaHOBUTENEH AJIS MOIYYEHUS] METAIJIOB U3 OKCHJIOB UCIOJIb3YIOTCS
IIPOCTHIE BEUIECTK. | HEMETaILIBL:

1) yrnepon;  2) azot; 3) kpemHuii; 4) BOAOPOA.

4. MuHuMalbHas OTpUIaTeNlbHAsL CTEIeHb OKUCIICHHS aTOMa HEMEeTallla B COeTUHEHUSIX
paBHa:

1)-5; 2)-4; 3)-3; 4)-2.

5. MakcuMaibHas MOJIOKHUTENbHA CTENEHL OKUCIIEHNS aTOMa HEMETAIa B
COCAMHCHUAX paBHA:

1)+8; 2)+7; 3)+10; 4)+5.

6. ToIbKO OKUCIUTEILHBIC CBOMCTBA B peaKknuAax ¢ ApYyTruMUu BCIICCTBAMU ITPOSABIISACT
MMpOCTOC BCUICCTBO!

1) yrnepon; 2)azotr; 3) ¢top; 4) docdop.

7. Kak IMMOJIOKUTCIIBHBIC, TAK U OTPHULATCIIBHBIC CTCIICHU OKUCIICHUA B COCAUHCHUAX
IMPOABJIAIOT ATOMBI 3JIEMCHTOM HEMECTAJIJIIOB, CUMBOJIBI KOTOPBIX:

1)S; 2)0; 3)F, 4)N.

8. EnuHCTBEHHYIO CTETIEHb OKHUCIICHHUS B CJIOKHBIX BEHIECTBAX BCET/a MPOSBIISET aTOM:
1) dTopa; 2) kuciopoaa; 3)azora; 4) yriepona.

9. Vkaxute 0011y10 (OpMyIy JIETyYHX BOJOPOIHBIX COSNHEHHUN HJIEMEHTOB
HemetayioB VIIA rpymmsr:

1)HD; 2)H,D; 3)DHs; 4)DH..

10. HeussecTHbI (HOKa?) XUMHNYCCKHUEC COCANHCHUA AJ1d DJICMCHTOB HEMCTAJIIIOB,
CHUMBOJIBI KOTOPBIX!
I) He; 2) Xe; 3) Kr; 4)Ne.
Bomnpoc OtBet
1

3,4
1314

NI FIN

2
3
4
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Bonopoa. Bona

1. Vkaxwure, Kakue XapakKTepUCTHUKU POJTHAT BOAOPOJ C FaJIOr€HaMMU:

1) 4Kc0 BaJIEHTHBIX 3JIEKTPOHOB B ATOME;

2) BO3MOXKHOCTb IIPOSIBJIATH B COCIMHEHHSIX CTENIEHb OKUCIICHUS,
paBHy!O -1;

3) 4uCIIO 3IEKTPOHOB, HEAOCTAIONIUX J0 MOJIHOTO 3aBEPIICHUS BHEILIHETO 3IEKTPOHHOTO
cI1os;

4) 4ncio 3IEKTPOHOB Ha BHEIIHEM 3JICKTPOHHOM CJIO€.

2. Bonopon BeiensieTes Mpy B3auMOICHCTBUU:

1) Cuu HCI (pa36.); 2) Zn u H,S04(paszo.);
3)NaH u H,0; 4) Cu H,0 (t°).

3. Cremniens okuciienus atroma H paBna -1 B cocrage:
|) S|H4 " NH3; 2)CH4 u CaHy;
3) LiAIH4 u SiHy; 4)HC1 u H,0,".

4. BoJopo — BOCCTAaHOBHTEIb, pearupys C:
1) CuO; 2)K; 3) 0O, 4)CyHa.

5. [Ipu B3auMOIeHCTBUY C BOJOW THAPHU KalbIUs POMUIIET CBOIMCTBA:
1) oxucnurens;

2) BOCCTaHOBHTEJIS;

3) HU OKUCTUTENS, HI BOCCTAHOBHTEJIS,

4) OKHCIIUTENS U BOCCTAHOBUTEIS.

6. Ykaxute 0011yro popMyny THAPUIOB MIETOYHO3EMENbHBIX METAIOB:
1) MeH; 2)MeH,; 3)MeHs; 4)MeH,.

7. OT™MeTbTE CUMBOJI METaJljia, KOTOPOTO HY>KHO MCHBIIC €TI0 110 MacCC IJId MOJTyYCHUA
OHOTO MOJIA BOAOPOAa B p€aKuu € p836aBHCHHOﬁ CepHOﬁ KHUCJIOTOM:
1) Mg; 2)Al; 3)Fe; 4)Zn.

8. C BOJI0I MOXET pearnpoBath KakJI0€ U3 BEIIECTB B Iape:
1)FeuCu; 2)KHwuH,; 3)NHs;uZn; 4)CawuFe.

9. HE B3anMopelCTBYeT ¢ BOJIOM KaXK0€ U3 BEILIECTB B Iiape:
1) CaOmn SiOz; 2) P205 u 803; 3) Kzo u CaHz; 4) H2 u SIOZ

10. [Mpu Temmeparype 20 °C Boga pearupyer ¢ MEeTaJIaMH:
1) Ca, Na, Al (amansramupoBannsiii);  2) K, Ba, Zn;
3)Li,Sr,Be; 4) Rb, Cs, Fe.



Bomnpoc OtBer
1 2,3

2 2,3, 4
3 3

4 1,34
3) 2

6 2

7 2

8 3,4

9 4

10 1

TEMA: «XXUMHUYECKAS CBA3b»
BAPUAHT 1

1. Bpuucauth pazHoCcTh OTHOCHUTENBHBIX DO aromMoB s cBsizet H — O u O — Mg B
coeaunennu ruapokcuaa maraus Mg(OH), u onpenenuts: a)kakas u3 cBszeir H — O wmm O —
Mg xapakTtepusyercsi OONbILICH CTEMEHbI0 MOHHOCTH; 0) KaKOB XapakTep IUCCOLMALUU
TUAPOKCH/IA MarHus B BOJTHOM pacTBope?

2. OOBACHUTH MEXaHU3M 00pPA30BAHUS MOJIECKYJIbI

3. Kak u3mensercs npounocts cBsizu H — O B paay ?
[Touemy?
4. Kakas u3 mosekyn XapakTepu3yeTcsi 0ojiee BBICOKOM dHEpruei

Jcconranuy Ha aToMbl? COIOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.
5. Omnwucarp ¢ no3unuit merona BC anexTpoHHOe cTpoeHue moiekyibl BF; u nona BF,'.
+ +
6. Pamumycel monoB Na' m Cu’ ogunakoBel (0,098 HM). OOBACHUTH pa3iIuyue TEMIIEPATyp
maBienns xaopuaa Harpust (801 °C) u xuopuna memu (1) (430 °C).
7. CepoBozopoa MpH OOBIYHOM TeMmepaType — ras, a BoAa — XKHMIAKOCTb. OOBACHUTE 3TO
pa3iau4ue B CBOMCTBAX.

BAPUAHT 2

1. Bpraucnuth pasHocTh OTHOCHUTENBHBIX DO atomoB jisi cBsized H — O u O — Ca B
coenuHeHnu ruapokcuaa kaapius Ca(OH), u onpenenuts: a)kakas u3 cBsizeit H — O win O —
Ca xapaktepusyercs OOJbIIEH CTENEHbIO HMOHHOCTH; 0) KaKOB XapakTep IMCCOLMALNU
TUAPOKCH/IA KAJIBLIUS B BOAHOM pacTBOpe?

2. OOBSCHUTH MEXaHU3M 00PA30BAHUS MOJIEKYIIBI

3. Kak usmensercsa npouHocts cBsizu H — O B pany ?
ITouemy?
4. Kakas u3 monexyn XapakTepusyercsi 0oJiee BEICOKOM sHeprueit

Jqucconranuy Ha atToMbl? CONMOCTaBUTh MAarHUTHBIE CBOMCTBA ATUX MOJIEKYII.
5. CpaBHUTH criocoObl 00pa3oBaHUsI KOBaJEHTHBIX cBsizel B Mosiekynax CH4, NHs, u B mone
+ + 2+7
NH; . Moryt nu cymectBoBath noubl CHs™ 1 NHs5™"*
6. DTopuUI KalblMs HE AUCCOLUMUPYET HAa atoMbl gaxe npu 1000 0C, a woaua memu (1)
HEYCTOWYHUB YK€ MpU OOBIYHON TeMmriepaType. YeM OOBSICHUTh Pa3IMYHYIO0 MMPOYHOCTH ITHX
COEeTUHEHMI?

BAPUAHT 3



1. Bwruamcnute paznocts oTHOCUTENBHBIX DO aromoB st csizeit H — O u O — Sr B coenuHeHnn
rugpokcuga crpornus Sr(OH), u ompemenuts: a)kakas w3 cBs3eir H — O wim O — Sr
XapakTepusyercss OOJbIIEH CTENEeHbI0 HMOHHOCTH; ©0) KaKOB XapakTep JAWCCOLUAINU
TUAPOKCHUA CTPOHIUS B BOJIHOM pacTBope?

2. OOBIACHUTH MEXaHU3M 00Pa30BaAHUS MOJICKYIIBI

3. Kak u3mensiercs npoyHocth cBa3u H — D B psay ?
[Touemy?
4. Kaxkas u3z monexyn XapaKTepu3yeTcs: 00Jiee BHICOKON dHEprueit

Jucconuanyy Ha aromMbl? COnoCTaBUTh MAarHUTHBIC CBOMCTBA 3TUX MOJICKYI.

5. Kaxoit aTOM MM MOH CITY>KHT IOHOPOM 3JICKTPOHHOM mapbl pu oOpa3zoBannu noHa BH,?

6. Pammyc nona Ca’* pasen 0,104 um, nona Cd®* - 0,099 HM. OGBSICHHTH pa3IHUNE TEMIIEPATYD
TIaBJIeHUs Xjopuaa Kabius (780 0C) u xyopuaa kaamus (0,099 0C).

BAPHUAHT 4

1. Bpraucnuts pasnocts otHocuTenbHBIX DO atoMoB s cBsizeir H — O u O — Cl B coequnennn
xsoproBaructoit kuciaotel HCIO u onpenenuts: a)kakas u3 cszed H — O wim O — Cl
XapakTepusyeTcst OOJbllIel CTENEeHbID HOHHOCTH; 0) KaKOB XapakTep AHCCOILUAINH
moJekyasl HCIO B BogHOM pacTBOpe?

2. OOBACHUTH MEXaHU3M 00pPA30BaAHUS MOJIEKYJIbI

3. Kak u3mensercs npounocts cBsizu H — O B paay ?
[Touemy?
4. Kakas u3 mosekyn xXapaxkTepusyercsi 0ojiee BICOKON dHEepruei

Jcconanuy Ha aToMbl? COIOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.

5. Ommucarp ¢ no3umuii Mmerona BC cioco6rocTh okcnmoB NO u NO, 06pa3oBbIBaTh TUMEpPHBIC
MOJICKYJIBI.

6. Ilpm mepexome or CsSF x Csl rtemmeparypa IUIaBJICHHS KPHCTAIOB YMEHBIIACTCS.
OO0BscHUTE TOUEMY?

BAPHUAHT 5

1. BbraucnuTh pazHocts oTHocuTeNbHBIX D0 atoMoB i cBszeid H — O u O — Br B coenuHennn
OopomuoBaructoir kuciaotel HBrO u ompenenuts: a)kakas u3 cBszed H — O mimm O — Br
XapakTepusyercss OoJbIIel CTENEeHbI0 HMOHHOCTH; ©) KaKOB XapakTep JIUCCOLHUAlUN
mostekyiel HBrO B BotHOM pactBope?

2. OOBICHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYJIBI

3. Kak usmensercs npounocts cBsizu H — O B paay ?
[Touemy?

4. Kakumu marHuTHBIMU cBOMcTBaMH 00namaet Mosiekyna Oy, OObsICHUTE TTOYEMY.

Kakue 13 mepedncieHHBbIX YacTHIl HE MOTYT CYIIECTBOBaTb B YCTOMUMBOM COCTOSHHM C
nozunuu Teopur MO ?

6. OOBICHUTE HEyCTOWYMBOCTH ruapokcuoB Meau (1) u cepedpa (1).

BAPUAHT 6

1. Bwrumcnute pazHOCTh OTHOCUTENBHBIX DO aToMoB tst cBsizeit H — O u O — | B coenunenuun
romHoBaTucTol Kucinotel HIO m ompenmenuth: a) kakas w3 cBs3eil H — O mwmm O — |
XapakTepusyeTrcss OOJbIIeld CTENEeHbID HWOHHOCTH; 0) KaKOB XapakTep AHCCOIUAINH
mostekyibel HIO B BogHOM pactBOpe?

2. OOBACHUTH MEXaHU3M 00pPA30BaAHUS MOJIEKYIIbI

3. Kak usmensercs npounocts cBsizu H — O B paay ?
[Touemy?




Kakue 13 nepeuncieHHbIX YacTHI] TapaMarHUTHBI ?
Kakue 13 mepeunciieHHbIX YacTHIl HE MOTYT CYLIECTBOBaTb B YCTOMUMBOM COCTOSHUM C
no3utiuu Teopur MO ?

OOBbscHUTE C MO3ULMH NPEACTABICHUH O MOJSAPU3ALUM HOHOB MEHBUIYK) YCTOWYMBOCTD
PbCl, B cpaBaenuu ¢ PbCls.

BAPUAHT 7

Beruucauts paznocts otHocuTenbHBIX D0 atroMoB s cBsizet H — O u O — | B coenunennn
nonHoBaructor kuciaotrel HIO u omnpenenuth: a) kakas w3 cBsizet H — O nwmm O — |
XapakTepusyercss OOJbIIEH CTEeNEeHbI0 MOHHOCTH; 0) KakoB XapakTep IUCCOLHALUU
moutekysibl HIO B BogHOM pactBope?

OOBSICHUTh MEXaHU3M 00pa30BaHUS MOJICKYJIbI

Kak m3mensiercs npodHocth cBsizu H — O B psany ?
[Touemy?

Kakue 13 nepedncieHHbIX YaCTHI] TapaMarHUTHBI ?
Kakue u3 mepeuncieHHBIX YacTUIl HE MOTYT CYIIECTBOBaTh B YCTOMYMBOM COCTOSIHHUH C
no3unuu reopun MO ?

K2CO3 mmaButcs npu 890 °C 6es3 paznoxenusi, AgyCO3 pazmaraercs yxe npu 220 oC.
OO0bsicHUTE yKa3aHHOE pa3inyue.

BAPUAHT 8

Boruncnuth pasHocTs oTHOCUTENBHBIX DO aToMoB aiis cBsazeit H — O u O — As. Onpenenuts:
a) kakasg u3 cBszed H — O mwimn O — AS Gornee mossipHa; 0) KakoB XapakTep AHCCOLUALIUH
moJekyisl AS(OH)3 B BogHOM pactBope?

OOBSICHUTH MEXaHU3M 00pa30BaHMS MOJIEKYIIBI

Kak m3mensiercsa npouHocTs cBsisu H — O B psany ?
[Touemy?

Kaxkne n3 nepeyncieHHbIX YacTHI] TapaMarHUTHBI ?
Kakue u3 mepeducieHHBIX 4acTHUIl HE MOTYT CYHIECTBOBATH B YCTOWYMBOM COCTOSIHUM C
no3uuu reopun MO ?

BaCl, B BoaHbIX pacTBOpax auccouuupyer nonHocTbio, a HYCl, moutn He muccorpmpyer.
OOBbsicHUTE ATO pa3IUYHE.

BAPHUAHT 9

Berarcnuts pazHocth otTHocuTenbHbIx DO mis cesseit K — Cl, Ca — Cl, Fe — Cl, Ge — Cl.
Kakas u3 cBsizell xapakrepusyercs 00JblIel CcTeneHbI0 HOHHOCTH?
OOBSICHUTh MEXaHU3M 00Pa30BAHUS MOJICKYIIbI

Kak u3mensiercss npodnocts cBsa3u H — O B psany ?
[Touemy?

Kaxne n3 nepeyncieHHbIX YacTHI] TapaMarHUTHBI ?
Kakue u3 mepedncieHHBIX 4acTHUIl HE MOTYT CYLIECTBOBATH B YCTOMYMBOM COCTOSIHUM C
nozunuu reopur MO ?

VY kakoro u3 coenunennit SrF, nnm PbF, temnepartypa nnasnenus Boime? OObscHUTE.

BAPUAHT 10

Beruncnuth paznocts oTHocuTenbHbIX DO atoMoB juis cBsizeit H — O u O — | B coemuHeHnn
romHoBaTucTol KucioTel HIO m ompenenuth: a) kakas w3 cBs3eil H — O wmm O — |



XapakTepusyercss OOJbIIeH CTEeNEeHbI0 MOHHOCTH; O) KakoB XapakTep IUCCOLHALUU
moutekysibl HIO B BogHOM pactBope?
2.  OOBIACHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak u3mensiercs npoyHocth cBa3u H — D B psay ?
[Touemy?

4. Kaxkue u3 nepeuncieHHbIX YacTHI] TapaMarHUTHBI ?
Kakue u3 mepeunciaeHHbIX 4YacTUIl HE MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSIHUH C
no3unuu reopun MO ?

6. Kakoe u3 coequnennit MgCO3 min ZnCO3; trepmuuecku 6omee ycTonanBo? OOBsICHUTE.
BAPUAHT 11

1. BpraMcnuth pazHocTh OTHocuTeNnbHbIX D0 atomoB s cBsizet H — O u O — Mg B
coeaunenuu ruapoxcuaa maraus Mg(OH), u onpenenuts: a)kakas u3 cBsazeirt H — O wmm O —
Mg xapakrepu3yercs OOJbIIEH CTENEHBIO HOHHOCTH; 0) KAaKOB XapakKTep JAMCCOIUAINH
TUAPOKCHUIA MarHusi B BOJHOM pacTBope?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak u3mensercs npodHocts cBsa3u H — O B psany ?
[Touemy?
4. Kakas uz monekyn XapakTepusyercs 0osee BHICOKOW PHEpruen

JMCCOIMAaU Ha aTOMBI? COIOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYII.

5. Omnucars ¢ no3unmit Metoga BC anekTpoHHOe cTpoeHue Mosekyibl BF3 u nona BF4.
Pamuycer nonos Na™ u Cu’ omumaxossl (0,098 HM). OOBACHHTH pasiuyHe TEMIEpaTyp
ruiaBsieHus xiaopuaa Harpus (801 OC) u xmopuaa meau (1) (430 OC).

BAPUAHT 12

1. BpHMcnuTh pasHocTh OTHOCUTENBHBIX DO atomoB s cBsized H — O u O — Ca B
coenuHeHnu ruapokcuaa kaapiusa Ca(OH), u onpenenuts: a)kakas u3 cBsizeid H — O win O —
Ca xapaktepusyercs OOJbIIEH CTENEHbIO HMOHHOCTH; 0) KaKOB XapakTep IMCCOLMALUU
TUAPOKCH/IA KAJIBLIHUS B BOAHOM pacTBOpe?

2. OOBSCHUTH MEXaHU3M 00Pa30BAHUS MOJIEKYIIBI

3. Kak usmensercsa npouHocts cBsizu H — O B pany ?
[Touemy?
4. Kakas u3 monexyn XapakTepusyercsi 0ojiee BEICOKOW 3Heprueit

JUcconraIiy Ha aroMbl? COMOCTaBUTh MAarHUTHBIC CBOMCTBA 3THX MOJICKYJI.
5. CpaBHUTH criocoObl 00pa3oBaHUsl KOBaJIEHTHBIX CcBsizeil B Monekynax CH4, NHj3, u B uone
+ + 2+
NH,". Moryt nu cymectBoBath noHbl CHs™ 1 NHs5™"*
6. DTopUI KalbLMs HE AUCCOLUMUPYET HAa aroMbl Aaxe npu 1000 OC, a womua memu (I1)
HEYCTOWYMB yKe TIpH OOBIYHOM Temrieparype. UeM OOBSICHUTH Pa3TUYHYIO TPOYHOCTH ITHUX
COEIMHEHUN?

BAPUAHT 13

1. BpraMcnuth pazHocTh OTHocuTeNnbHbIX DO atomoB s cBsizet H — O u O — Mg B
coeaunenuu ruapokcuaa maraus Mg(OH), u onpenenuts: a)kakas u3 cBsazeir H — O wmm O —
Mg xapakrepu3yercs Ooyblell CTENEHbIO HOHHOCTH; 0) KaKOB XapakTep IUCCOIUAIIN
TUAPOKCHIa MarHUs B BOJTHOM pacTBope?

2. OOBACHUTH MEXaHU3M 00pPA30BAHUS MOJIEKYIIbI

3. Kak usmensercs npounocts cBsizu H — O B paay ?
[Touemy?




4. Kakas u3 monekyn XapakTepu3yeTcsi 0oee BHICOKOW YHEPTHE
aucconuanuy Ha aToMbl? COMOCTaBUTh MATHUTHBIE CBOMCTBA 3TUX MOJIEKYII.

5.  Omnwucars ¢ no3unuit merona BC anexTpoHHOE cTpoeHue moiekyibl BF3 u nona BF4'.

+ +
6. Pammycel nonoB Na' m Cu’ omunakoBbl (0,098 HM). OOBACHHUTH pa3IUUUE TEMIIEPATyp
0 0

wiasnenus xjaopuaa Harpust (801 “C) u xmopuna meau (1) (430 “C).

7. CepoBomopon mpu OOBIYHONM TemIiepaType — ras, a BoJa — XKUIAKOCTb. OOBACHUTE ATO
pa3JiMyKe B CBOKMCTBAX.

BAPUAHT 14

1. BbpUHMCIUTh pa3HOCTh OTHOCUTENBHBIX DO atomoB st cBsizeh H — O u O — Ca B
coeaunenuu ruapokcuaa kanpiws Ca(OH), u onpenenuts: a)kakas u3 csazeid H — O wan O —
Ca xapaktepu3yercss OOJbIICH CTENCHHIO HOHHOCTH; 0) KaKOB XapakTep IUCCOIMAIUN
TUAPOKCH/IA KAJIBIHS B BOJHOM pacTBOpe?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJICKYIIBI

3. Kak usmensercs npodHocts cBsi3u H — O B psany ?
[Touemy?
4. Kakas u3 monekyn XapakTepusyercs 0osee BHICOKOW dHEprue

JUcconualiy Ha aromMbl? CONOCTaBUTh MArHUTHBIE CBOMCTBA 3THX MOJICKYIL.
5. CpaBHUTH criocoObl 00pa3oBaHUsl KOBaJIEHTHBIX cBsizeil B Monekyinax CHs, NHj3, u B uone
+ + 2+
NH,". Moryt nu cymectBoBath nonbl CHs™ 1 NHs5™"*
6. DTopuI KalpLMs HE AUCCOUMUPYET HAa aroMbl Aaxe npu 1000 0C, a womun memu (I1)
HEYCTOWYMB YK€ TIpHU OOBIYHOHN TemriepaType. UeM OO0BSCHUTH Pa3IUYHYIO MPOYHOCTH ITUX
COEIMHEHU?

BAPUAHT 15

1. BprauciuTh pazHOCTh oTHOCUTENBHBIX D0 atomoB s cBszeit H — O u O — Sr B coenuHeHnn
rugpokcuga crpornus Sr(OH), u ompemenuts: a)kakas u3 cBs3eit H — O wim O — Sr
XapakTepusyeTcss OOJbIIEH CTEMEHBbI0 HMOHHOCTH, O) KaKOB XapakTep JIUCCOIUAINU
THJIPOKCHIA CTPOHIIHS B BOJHOM pacTBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak usmensercs npounocts cBsizu H — O B paay ?
[Touemy?
4. Kakasg u3 mosekyn XapakTepusyeTcsi 0ojee BHICOKOW dHepruei

Jccolanuy Ha aToMbl? COMOCTaBUTh MarHUTHBIE CBOMCTBA 3TUX MOJIEKYJI.

5. Kaxoli aToM MM HOH CITY>)KHUT JJOHOPOM DJIEKTPOHHOM Mapsl mpu oopa3zoBannyu noHa BH4?

6. Pannyc noHa ca?t pasen 0,104 um, nona Cd** - 0,099 HM. O6BACHHTD paznuuue TemrepaTryp
TIaBJIeHus xjopuaa kaubius (780 OC) u xsopunaa kaamus (0,099 OC).

BAPUAHT 16

1. Bprauciuts pasnocts otHocuTeNbHBIX DO atoMoB s cBsizeid H — O u O — Cl B coenqunennn
xnopHoBaructoit kuciaotel HCIO u onpenenuts: a)kakas u3 cBszed H — O mmu O — Cl
XapakTepusyercss OOoJbllIeld CTENEeHbI0 HOHHOCTH; ©0) KaKOB XapakTep AMCCOLUAINU
monekyasl HCIO B BogHOM pacTBOpe?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak usmensercs npounocts cBsizu H — 3 B psany ?
ITouemy?
4. Kakas u3 monexyn XapakTepusyercsi 0oJiee BBICOKOM sHeprueit

JUCCOIIMallny Ha atoMbl? CONOCTaBUTH MAarHUTHEIE CBOMCTBA DTHUX MOJICKYJL.



5. Ommcarp ¢ mozunuii Metona BC cocobnocTsh okcumoB NO u NO; 06pazoBbIBaTh AUMEpPHBIC
MOJICKYJTBI.

6. llpu mepexome or CSF k Csl temmeparypa mIaBiIeHHS KpPHUCTANIOB YMEHBIIIACTCS.
OOBsicHuTe TTOYEMY?

BAPHUAHT 17

1. BB#CIuTh pasHOCTh OTHOCHTENBbHBIX D0 atomoB s cBszeit H — O u O — Br B coequHeHUN
OopomuoBaructoi kuciaotsl HBrO u ompenenuts: a)kakas u3 cBszed H — O uimun O — Br
XapakTepusyercss OOoJbllIeld CTENEeHbI0 HOHHOCTH; ©0) KakKOB XapakTep AHCCOLUAINU
mosekysel HBrO B BomHOM pactBope?

2. OOBACHUTH MEXaHU3M 00pA30BaHUS MOJIEKYJIbI

3. Kak usmensercs npouHocts cBsizu H — O B paay ?
[Touemy?

4. Kakumu MarHuTHBIMU CBOMcTBaMu 06amaet moiekyna Oy. OObsICHUTE TTOYEMY.

Kakue u3 mepedrcieHHBIX YacTHUIl HE MOTYT CYHIECTBOBATh B YCTOWYMBOM COCTOSIHHUH C
no3utiuu Teopur MO ?

6. OOBICHUTE HEYCTOWYMBOCTD TUApokcuaoB meau (1) u cepedpa (1).

BAPHUAHT 18

1. BpramcnuTh pazHocTh oTHOcHTENbHBIX DO aTomoB s cBs3eit H — O u O — | B coequHeHUN
ronmnoBatuctoi kucnotrel HIO m ompenmenuth: a) kakas w3 cBs3eil H — O wmm O — |
XapakTepusyercss OOJbllIeld CTENEeHbI0 HOHHOCTH; 0) KakKOB XapakTep AHCCOILUAINH
mosekyibl HIO B BogHOM pactBope?

2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJIEKYJIbI

3. Kak usmensercs npouHocts cBsizu H — O B paay ?
[Touemy?

4. Kaxkune 13 nepeuncieHHpIX 4aCTHI] TapaMarHUTHBI ?
Kakue u3 mepedyucieHHBIX 4YacTHUIl HE MOTYT CYHIECTBOBATH B YCTOWYMBOM COCTOSIHUM C
no3uuu reopun MO ?

6. OOBSICHUTE C TO3UIMI TMPEICTABICHUH O MOJIIPHU3AIUU HOHOB MEHBIIYI0 YCTOMYHUBOCTH
PbCl, B cpaBaenuu ¢ PbCl,.

BAPHUAHT 19

1. Bwrumcnutek pazHocTh oTHOCUTENBHBIX D0 aTomoB st cBszet H — O u O — | B coenunenun
ronmHoBatuctoi kucnotel HIO m ompenmenuth: a) kakas w3 cBs3eid H — O wmm O — |
XapakTepusyercss OOJbllIeld CTEMEeHbID HWOHHOCTH; 0) KakoB XapakTep AHCCOIUAINH
mostekyiel HIO B BogHOM pactBOpe?

2. OOBACHUTH MEXaHU3M 00pPA30BAHUS MOJIEKYIIbI

3. Kak u3mensercs npodnocts cBsa3u H — O B psany ?
[Touemy?

4. Kaxkne n3 nepeuncneHHbIX 4aCTHI] TApaMarHUTHBI ?
Kakue u3 mepedyncieHHbIX 4acTHUIl HE MOTYT CYHIECTBOBaTb B YCTOMUMBOM COCTOSIHUHU C
no3unuu Teopud MO ?

6. KoCO3z mmaButcs npu 890 °C 6e3 paznoxenusi, AgyCO3 pasznaraercs yxe npu 220 °c.
OObsicHUTE yKa3aHHOE pa3Inyue.

BAPUAHT 20



Boruncnuth pasHocTs oTHOCUTENBHBIX D0 atoMoB A cBazeit H — O u O — As. Onpenenuts:
a) kakas u3 cBszeilt H — O mmm O — AS Gosee mossipHa; 0) KakOB XapakTep IHUCCOIUAIIAN
modekyibsl AS(OH)3 B BogHOM pactBope?

OOBSICHUTH MEXaHU3M 00Pa30BaAHUS MOJIEKYJIbI

Kak n3mensierca npodHocTs cBsi3u H — O B psany ?
[Touemy?

Kaxkue u3 nepeyncieHHbIX 4acTUL] IapaMarHUTHBI ?
Kakue u3 mepeducieHHBIX YacTHUIl HE MOTYT CYHIECTBOBATH B YCTOMYMBOM COCTOSIHUM C
no3utiuu Teopur MO ?

BaCl, B BoanbIX pacTBOpax auccouuupyer nonHocteio, a HYCl, mourn He mucconumpyer.
OOBbsiCHUTE ATO pPA3IUYHE.

OO0uasi XapakTepuCTHKA 3J1eMEHTOB VA Irpynibl.
A3ot. Okcuanl azora. AMMuak. Cosim aMMOHUSA

1. Conb aMMOHUs 00pa3yeTcs MPHU B3aUMOICHCTBHH:
1)Zn u HNOj3 (ouyenbpas6.); 2) NH; u H,O;

3) NH3 *H,Ou HNOg; 4) (NH4)2C03 u KOH(p-p)
2. Pactenus MMOJIY4YaroT a30T M3 I1IOYBbI I'NIABHBIM O6pa3OM B BUJC:
1) NH,; 1 NOg3: 2) NH," u NO; ;

3)N21/I NO; ; 4)N21/I NO3

3. IIpu xomuatHoit Temneparype (20 °C) okcun azorta ( 11 ) pearupyer c:
1) Hz0; 2) KOH (p-p); 3) Oz; 4) HCI (p-p).

4. B onucanuu cBOMCTB aMMHaKa BEPHBIMU SIBIISIFOTCS] XapaKTEPUCTUKHU:
1) 6e3 3amaxa;

2) ero BOJIHBII pacTBOp OKPAIIUBAET JJAKMYC B CHHHH LIBET;

3) ¢ KMCIOTaMM pearupyer Mo THITY PEaKIMH COSIUHEHUS;

4) B peakusAX ¢ KUCIOTaMHU BBICTYIIAE€T B POJIM OCHOBaHUS,

5. s mabopaTopHOTo MOTYyYEHUS] aMMHaKa MOKHO MCIIOJb30BaTh:

1) HarpeBaHUe HUTPUTA AMMOHHS;

2) B3auMO/JICHICTBHE BOJHBIX PACTBOPOB HAIIATHIPS M TallICHON U3BECTH;
3) HarpeBaHue KapOOHATa aMMOHMS;

4) B3aumopeicTBHE rUApoKapOOHATa aMMOHHUS U COJITHOM KHCIIOTBHI.

6. Mexmy coboii pearupyror:

1) Boansrit pactBop NH3z 1 COy;
2) (NH4)2CO3 u HNOg;

3) NH3 *H,Owu HCl;

4) NH4HSO4 u H,SO,.

7. AMMuax, pearupys ¢ COJISIHOM KHUCIOTOM, BHICTYIAET B POJIU:
1)KuCIOTHI;

2) OCHOBaHUS;

3) akmenropa NpoOTOHA;

4) moHOpa AIEKTPOHHOMN TapHI.

8. B psiny snmementoB N — P — Sb ymeHbmaroTcst:
1) paguyc aroma;



2) 2JIEKTPOOTPUIIATEIILHOCT;
3) okucIUTEIBHAS CTOCOOHOCTH MPOCTHIX BEIECTB;
4) sueprus csizu D — H B coequnenusix OHs.

9. B npOMBIIIIEHHOCTH a30T MOJIY4aroT:

1) u3 BO31yXa;

2) HarpeBaHueM HUTPUTA AMMOHHS;

3) KUNAYEHUEM BOJHONW CMECH HAIIATBIPS U ralleHoN
U3BECTH;

4) U3 MOYEBHHBI.

10. AMMHaK MOXHO OCYIIATh C TOMOMIBIO:
1) CaO (1); 2) H2SO4 (koHIL.); 3) SiOy; 4) P20:s.

OTtBeT
1,3

1

3
2,3,4
2,3
1,2,3
2,3,4
2,34
1

0 1,3

oe)
)
=
es]
=4
(@)

P OONOORIWNEF

A30THasl KHCJIOTA U e€ COTU. A30THBIe y100peHust

1. I'a3, oTHOCUTENIbHAS TUIOTHOCTh KOTOPOTO 110 HEOHY paBHa 2,3, BbIAEISETCS NpU
B3alMOJECICTBUM:

1) Zn u H,SO4 (pa36.); 2) Cu u HNOj3 (xoHIr.);

3) Ag u HNO3 (pa36.); 4) S u HNO3 (koHIr.).

2. B otnmune ot pa30aBiIeHHON COMSTHON KUCIOTHI pa30aBieHHAas a30THAsE KUCIOTa
pearupyer c:

1) nonomurom; 2) cepebpom;

3) TUIPOKCHUIOM HATPHS; 4) oKCUAOM IIUHKA.

3. Konnenrpuposannas azotHas kuciora HE pearupyer, a KOHIIEHTpUpOBaHHAs CepHast
KHCJIOTAa — PEarupyer c:
1) A1 (20 °C); 2) KCI1 (1); 3) NaNOs (1); 4) KHCO3 (p-p).

4. Ilpu B3aumonerictBuu 1uHKa ¢ pactBopoMm HNO3 oOpa3yercs TOJIBKO 0JiHA COJIb U

TOJILKO OJIHO MPOCTOE BEIIECTBO. Y KAKUTE CyMMY KOA((HUIIMEHTOB B ypaBHEHUH PEAKIIUU:
1) 10; 2) 20; 3)29; 4) 32.

5. [Ipu pa3zbaBieHun cTeneHb BOCCTAHOBIIEHUSI @30THON KHUCIIOTHI (T.€. YUCIIO
3JIEKTPOHOB, IPUHATHIX MOJIEKYJION KUCIIOTHI):

1) yBenuumuBaercs;

2) yMeHbIIaeTcs;



3) HE U3MEHSETCS;
4) MOKET KaK BO3pacTaTh, TaKk U YMCHBIIATHCS.

6. HaI/I6OJ'Iee FJ'Iy6OKO paB6aBJ’IeHHa}I a30THas KHMCJIOTAa BOCCTAaHABJIIMBACTCA, pearI/Ipyﬂ C.
I)Mg; 2)Cu; 3)Ag; 4)Hg.

7. Cmech Oyporo rasza u Kuciiopojia 00pa3yercsi Ipu HarpeBaHUH:
1) KNOs3; 2) CU(NOz)z; 3) AgNO3; 4) NH4NO:.,.

8. KOHHGHTpHpOBaHHaH a30THasA KUCJI0Ta pe€arupyer, a KOHOCHTPUPOBaHHAA COJIIHAA —
HECT C:

NP; 2)Zn; 3)S; 4)Na,SO,.

9. C pa306aBieHHOM a30THOW KHCIIOTOW pearupyroT:

1) KC1; 2) NH4HS; 3) K2COsg; 4) (NH4)2S0s.
10. B peakuusix Zn ¢ HNO3 pa3nu4HbIX KOHIEHTPAIMA MOYKHO TIOJTYYHTh!
1) NOy; 2) NH4N03; 3) anNz; 4) N,O.
Bomnpoc OtBer
1 2,4
2 2
3 2,3
4 3
5 1
6 1
7 2,3
8 1,3
9 2,3
10 1,24
Coummn

Conn — CI0KHEIE BCIICCTBA, IMPHU JUCCOLUAIINHN KOTOPBIX B BOJHOM paCTBOPEC
O6p213y}OTC$I KaTHOHBI METAIIJIOB M aHHMOHBI KHMCIOTHBIX OCTaTKOB. COJIM 3TO CIIOXKHBIC BCIICCTBA,
B MOJICKYJIaX KOTOPBIX aTOMbI METAJIJIOB CBA3AaHbI C KUCJIOTHBIM OCTATKOM.

A,}”’///,,,,/f”” Conm \\\=

0 2
CpegHue Kucnbie cHosHbie [ BOiHbIE
' v '
NaCl GHPO, FeOHCI KAI(SOx),
C83(PO4)2 Fe(OH)2C|
CaHBO- NaFePO,




CpeI[HI/Ie COJIM — INPOAYKT IIOJHOT'O 3aMEIICHUA aTOMOB BOJOPO/Ja KUCIIOT Ha aTOMBI ME€TaJLja.
(NaCI, I\/IgC03, Cag(PO4)2 I/I.IIp.)

C ToukHu 3p€HUSA TCOpUU BHGKTqueCKOﬁ aucconranuy, Cp€aAHUMU COJIAMH HaA3bIBAaKOTCs COJIH,
06pa3YIOH_II/Ie npu gucconuanvu B BOJHOM PACTBOPC KAaTHOHBI METaJlJIa 1 aHHMOHBI KHUCJIOTHOT'O
octaTka. Kucisle comu — IMPOAYKT HEIIOJHOI'0 3aMCIICHHA aTOMOB BOJ0OPOAa KUCIOT Ha aTOMBI
Metana. Kucieie coiu 06pa3YIOT TOJIBKO ABYXOCHOBHBIC U TPEXOCHOBHBIC KUCJIIOTBI, HAIPUMEP:

(NaHSO4, MgHPO4, Ca(H2P04)2, Ca (HCOg)z u ap.
C TOYKM 3peHUs TCOPUM IIEKTPUUYECKOM NUCCOLMALMY, KUCIBIMU COJISIMM Ha3bIBAIOTCSA COJIH,
KOTOpBIE B BOAHOM PAaCTBOPE JUCCOLUUPYIOT CTYIEHYATO, T.€. II0 IEPBON CTYIEHU
JUccolpanus MPOMCXOAUT II0 METaly, a BTOpas CTyNEHb 10 NPUHLIMIY AUCCOLMALMM TOU
KHCJIOThI, KOTOpasi 00pa3yeT JaHHbINA KUCIOTHBIM OCTATOK.
OcHOBHBIE COIM — IPOAYKT HEMOJIHOTO 3aMEIIEHUS THIPOKCOrPYII MHOIOKHCIOTHBIX
OCHOBaHUM Ha KUCJIOTHBINA ocTaTOK. OCHOBHBIE COJIM 00Pa3ylOT TOJIBKO JBYX-U TPEXBAJIEHTHbHIE
MeETaJlJIbl, HallpUMED:

(MgOHCI, AI(OH),NOs, FeOH(NOs), m.1p.)

C TOYKM 3peHUs TEOPUH FTEKTPUUECKOMN JUCCOIMAIUN, OCHOBHBIMU COJISIMU Ha3bIBAIOTCS
COJIM, KOTOPBIE B BOJAHOM PacTBOPE AUCCOLUUPYIOT CTYIIEHYATO, T.€. [0 IIEPBOU CTYNEHH
JMCCOLMALIUS IPOUCXOAUT IO KUCIIOTHOMY OCTAaTKYy, a BTOpas CTYIEHb 0 IPUHLHITY
JMCCOLIMALIUU TOTO OCHOBAHMsI, KOTOPOE 00pa3yeT CIIOKHBIA KaTHOH IaHHOM COJIH.

[Hony4yenue conei

a) Iloutu Bce MeTayubl (KpOME METAJIJIOB, PACIOJIOKEHHBIX JIEBEE BOJOPOAA B psAy
HanpsHKEHUH METANJIOB) pearupyroT ¢ KUCIOTaMM ¢ 00pa30BaHMEM CPEIHUX COJIeH:

Zn + 2HCI — ZnCl; + Hy1
2K + H,CO3 — K3CO3 + Hyt
2Fe + 2H3PO, — 2FePO4 + 3H27

0) OKcHIbl MHOTHX METaJJIOB B3aMMOJICHCTBYIOT C KUCIOTaMH C 00pa30BaHUEM CPEIHUX
coJIel:

HgO + 2HCI — HgCl, + H,0
Na,O + H,SO, — Na,SO, + H>0
Fe,O; + 2H3;PO4 — FePO,4 + 3H,0

B) OcCHOBaHHS B3aUMOJIEHCTBYIOT C KHCJIOTaMH (peakius HeWTpalu3aiuu) ¢
00pa30BaHUEM CPETHHUX COJIEH:
2LIOH + H,SO;  — LiSO3 + 2H,0
CI’(OH)Q + H,SO, — CrSO, + 2H,0
Al(OH); + 3HCI — AIClI;3 + 3H,0

r) Ilpu B3auMoOJeHCTBUU OCHOBHBIX U aM(OTEPHBIX OKCHUJOB C KUCIOTHBIMHU OKCHIAMHU
00pa3yroTCsl CONH:



CaO + SO, — CaS03
AlLO3 + P,Os — 2AIPO,
ZnO +N,O5 — Zn(NO3)2

n) [Ipu HarpeBaHUM OCHOBHBIE OKCHJIBI PEarupyIOT ¢ aM(OTSPHBIMH OKCHUIAMHU C
00pazoBaHHEM COJICH: .
K,0 + Fe,03 — 2KFeO, z

CaO +Cr,03 — Ca(Croz)zt .

Na,O + ZnO — NayZnO;, t

e) [Ipu HarpeBaHny OCHOBHbBIE OKCHJIBI pEarupyoT ¢ aM(OTEpHBIMU THAPOKCUAAMHU C
00pa3oBaHUEM CPEAHUX COJICH:

KO + 2AI(0H); — 2KalO, + 3H,0
Na,O + Zn(OH)2 — Nay,ZnO, + H,0O
CaO + 2Fe(OH); — Ca(Fe0O,), + 3H,0

k) IIpu HarpeBanuu menoyeil c aMpOTEPHBIMU OKCUIAMHU 00pa3yIOTCs COJIU:

tO

2KOH + Fe,03 — 2KFeO, + H%O
t

2NaOH + Al,O; — 2NaAlO; + H,0
t°

Ca(OH)z + Cr,0; — Ca(Cr02)2 + H,0

3) [Ipu HarpeBaHUU IENTOYN TaKkKe B3aUMOJICUCTBYIOT C aM(DOTEPHBIMH THAPOKCUIAMH C
00pa3zoBaHHEM COJIEH:

tO
KOH +Al(OH);  — KAIO, + 2H;0

t
2NaOH + Be(OH); — NagBeO; + 2H;0

t
LiOH + Fe(OH);  — LiFeO, + 2H,0

) Okxcuipl amMQpOTEpHBIX METAIJIOB MpPU HArpeBaHUU pearupyroT ¢ KapOOHaTamMH
IIEJIOYHBIX METAJUIOB ¢ 00pa3oBaHUEM HOBOI cgm/l W YIJIEKUCIIOTO Ta3a:
Fe,O3 + Na,CO3 — 2NaFeO, +tg:OZT
BeO + K,CO;3 — Kj;BeO; + (tloozT
Al,O3 + Li,CO3 — 2LIAIO; + Ct:OZT



K) HEKOTOPBIE COJIM MOXHO TOJIYYUTh pPeaKkiiueil HOHHOTO 0OMeHa MeXy KHCIOTaMH U
COJISIMM:

2H5;P0O, + 3CaCl, — 6HCI + C&3(PO4)2l
3H,S0; + 2FeBr; — 6HBr + Fe; (SOg)gl
H,CO; + MgSO4 — H»SO, + MgCO::,l

J1) AMbOTepHBIE THAPOKCUIBI PEarupyroT ¢ KUCIOTHBIMU OKCHIaMU C 00pa30BaHUEM COJIU U
BOJIbI:

Zn(OH)2 +S0O; — ZnS0O4 + H,O
3Mn,0; + 2A|(OH)3 — 2AI(MnO4)3 + 3H,0
2F€(OH)3 + 3CO, — Fe2(003)3 + 3H,0
M) U_[eJIOIII/I CBO6OI[HO pe€arupyroT ¢ KUCJIOTHbBIMU OKCHAAMH C 06pa30BaHHeM COJIM U
BOIHBI:

2NaOH + CO, — Na,COs; + H,O
3C&(OH)2 + P,05 — Cag(PO4)2 + 3H,0
2KOH + N,0s5 — 2KNO3 + H,0
H) PeaKHI/Ieﬁ HOHHOI'0 0OMeHa MEKAY HCKOTOPBIMU COJIIMHU U OCHOBAHUSAMHU MOKHO
MMOJIYYHUTb HOBYIO COJIb:

2K;5PO, + 3C3.(OH)2 — 6KOH + Ca3(P04)2¢
CaSO, + Ba(OH), — Ca(OH), + BaSO.]
NaCl + AgOH — NaOH + AgCl|
0) Coii aMMOHHUS MOYKHO IMOJIYYUTb peaKuI/Ieﬁ oOMeHa MCKAY HCKOTOPBIMHU COJIAMHA U
TUAPOKCUAOM aMMOHUA:

FeCls + 3NH,OH — Fe(OH)3 |+ 3NH,CI
Mg(N03)2 + 2NH,OH — Mg(OH)zl + 2NH4NO3
ZnSO4 + 2NH4OH  —> Zn(OH),| + (NHy), SO4

1) MHorue KUCioThl pearupyroT ¢ THAPOKCUIOM aMMOHHUS ¢ 00pa30BaHUEM COJIU U
BOJIBI:
HCI + NH,OH — NH4CI + H,0
HNO3z; + NH,OH — NH4NO3 + H,O
H,SO4 + 2NH4,OH — (NHy4), SO4 + 2H,0

P) PacTBOpBI HEKOTOPBIX COJIEHl OOMEHUBAIOTCS CBOMMH COCTABHBIMHU YaCTSAMU C
00pa30BaHNEM HOBBIX COJIEH:

MgSO4 + BaCl, MgC|2 + BaSO, l
Al J; + KsPO, & 3KJ+AIPO, |
CoBr, + Na,S < 2NaBr + CoS |

e) Kucneie comu MoXHO MOJIYUYUTh pCaKIUAMHN, HCKOTOPBIC U3 HUX MPUBCACHBI HUXKE:

CaCO3 + H,CO5 < Ca (HC03)2
KCIO4 + H,SO4 < KHSO, + HCIO,4
KNO3 + H2SO4 < KHSO4 + HNO3
NaOH + H,S04 < NaHSO, + H,0
Ca(OH), + 2CO, <« Ca(HCOg);



2NaOH + H3PO, < NaHPO,4 + 2H,0
Ca(OH)z + H;PO, <« CaHPO,4 + 2H,0
Ca(OH)z + 2H;PO, < Ca(H2P04)2 + 2H,0
NaOH + H3;PO, < NaH,PO, + H,O
Na[AI(OH)4] + CO,; < AI(OH)3]+ NaHCO3
Ca3(P04)2 + 4H3;PO, & 3C&(H2PO4)2

T) OCHOBHBIE COJIM MOYKHO ITOJIYYUTh CJIEAYIOIUMHU PEAKLUSAMU:

AICI; + 2NaOH <« AI(OH),CI + 2NaCl

2MgCl; + 2Na,CO3 + H,O < [Mg(OH)], CO;3 | + CO, + 4NaCl
Fe(N03)3 +H,0O < FeOH(NO:g)z + HNO;

2Z2nS04 + K,CO3 + 4H,0 < [Zn(OH)]2C03 + 2KOH + 2H,S04
2CuS0O4 + Na,CO3 +4H,0 < [CU(OH)]2C03 + 2NaOH + 2H,S0,
A|2(SO4)3 + Na,CO;3 + 6H,0 < [A|(OH)2]2CO3 + 2NaOH + 3H,S0,
Cr2(504)3 + (NH4)25 + 6H,0 < [Cr(OH)z]zs + 2NH,OH + 3H,S0,
2AICI; + (NHz);S + 6H,0 < [AI(OH),],S + 2NH4OH + 6HCI
2FeCl; + (NHg),CO; + 6H,0 <> [Fe(OH);]; CO5 + 2NH,OH + 6HC
2ZnCl, + Na,CO3 + 4H,0 < [Zn(OH)],CO3 + 2NaOH + 4HCI
ZZn(N03)2 + K5S + 4H,0 = [Zn(OH)]ZS + 2KOH + 4HNO;

XuMH4YecKue CBOMCTBa cojieid

a) [Ipu HarpeBaHMM MHOTHE COJIM Pa3J1aratoTcs, TAKOU IPOLIECC HAa3bIBACTCA
TEPMUYECKUM PA3JI0KECHUEM:

tO
CaCO3 < CaO + COOzT
t
tO
2CU(NO3); < 2CuO +4NO,1 + Oz1

0) [Ipu B3auMOIEMCTBUU C KUCIOTAMH MPOUCXOTUT OOMEH COCTAaBHBIMU YaCTsIMHU, T]Ie
oOpa3yeTcs HOBas COJIb M HOBasi KUCJIOTA:

Mg(NO3)2 + H,S < 2HNO3 + MgS|
A|2(SO4)3 + 2H;POs < 3H,S0,4 + 2AIPO,
CaCl, + H,CO3 < 2HCI + CaCOg3)

B) HpI/I B3aHMOI[eﬁCTBHH C OCHOBaHUsIMH 06pa3yeTCﬂ HOBas COJIb U HOBOC OCHOBAHUC!
Fex(SOy4)3 + 3Ba(OH), < 2Fe(OH)3] +3BaS0,)|

MgCO;3; + 2KOH < Mg(OH),| + K,CO3
AlIPO4 + 3NaOH < AI(OH)3] + NasPOq

r) PacTBopsl coneit pearupyroT ¢ pacTBOpaMu IPYruX cojieid, 0OOMEHUBAsICh CBOMMHU
COCTaBHBIMH YaCTHUIIAMH C 00pa30BaHUEM HOBBIX COJICH:

CaCl; + Na,CO3 & 2NaCl + CaCOg3)



3Mg(N03)2 + 2K3P0O, & Mg3(PO4)2l, + 6KNO3
Fez(SO4)3 + 3BaCl, & 2FeCls + 3BaS0y]
Il) HeKOTOpHe COJIM IMOABEPrar0OTCA ruaApoan3y, rac 00s13aTeNbHBIM YCJIOBUEM SABJIACTCA
00pa3oBaHue CIaboro IEKTPOIIUTA

DI'maponu3 costeid, 00pa3oBaHHBIX CHIIBHOM KUCIOTOM U CJIa0bIM OCHOBAaHHEM:

FeCl; + HOH < HCI + FeOHCI, 1 — cryneHb

FeOHCIl, + HOH <« HCI + Fe (OH),Cl 2 —crynens

Fe(OH),Cl + HOH < HCI + Fe(OH)3| 3 — cTyrneHn
2)['uaponus coneit, 00pa30BaHHBIX CIA00N KUCIOTON U CHIIBHBIM OCHOBAHUEM:

K;CO3+ HOH <« KOH + KHCO3 1 - crynens
KHCO3 + HOH < KOH + H,CO3; 2 - crynens

3)['unponu3 comneit, 00pa30BaHHBIX CIIA00W KHCIOTOH M CJTa0BIM OCHOBAHHEM:
Al;S; + 6 HOH < 2AI(OH)3] +3H,S1

e) bosiee akTHBHbBIE METaJLIBI BCTYNAIOT B PEAKLIMIO 3aMEILEHUS C COISIMH, BBITECHSSI MEHEe
AKTUBHBIN MeTajl1 ¢ 00pa30BaHUEM HOBOW COJIH:

Fe(NO3), + 2K« 2KNO3|+ Fe
AICl; +3Na < 3NaCl + Al
ZnSO4 + Mg < MgSOq| + Zn

) KapOoHaThI 1I€J10YHBIX METAJUIOB PEArUPYIOT C OKCHJIaMU aM(pOTEPHBIX METAJIOB C
00pa30BaHNEM HOBBIX COJIEH:

Al,O3z + Na,CO3 < 2NaAlO, + CO, 1

Cr,03 + Na,CO3 < 2NaCrO, + CO», i

Fe, O3 + KoCO; < 2KFeO, + CO», i
st 3akperuieHnsi MaTepuaiia pacCMOTPUM PsAJl PUMEPOB PEIICHHs 3a7ad M0 H3Y4eHHOU
teMe "OCHOBHBIE KJIacChl HEOPTaHUUECKUX COSTUHEHUN" .

Coun
1. Jlaubr xumuueckue dopmyinsl Bemects: HBr, NaHSO,, Cu,0O, Fe(OH)s, Fe(NOs)s,

C&(HCOg)z, N>Os, H3BOs3, Lizo, SO,, Ba(OH)z, Cag(PO4)2, CU(OH)z. Ha‘{epTI/ITe B
TETPaAsX TaOIUIly U pa3MeCTUTE (POPMYIIBI 10 COOTBECTBYIOIIMM Ipadam.

OTBerT :
Oxcuasl OcHoBaHUI Kucnotr Comn
Bl
OcHoBuble | Kucnorueie | PacTBopumbl HepacTtBopumbie Cpennue | Kucnsie
e

Oxcuipl ‘ OcHoBaHus ‘ Kucnorsl ‘ Conu




OCHOBHBIE Kucnornesie | PactBopu | HepactBop Cpennne | Kucinbie
MbIe MBI
Cu,O N,Os Ba(OH)z FE(OH);J, HBr FE(NO3)3 NaHSO,
leo SO, CU(OH)Z HsBO; Cag(PO4) C&(HCOg)
2 2

2. Hanmmute xumuyeckue (opMyiabl CIEAYIOUIMX cojeil: KkapOoHara HaTpus,
ruapokapoonata xenesa (ll), cynsdara xenesa (l11), ruapooprodocdara kampius,
OCHOBHOT'O XJIOpHUJIa MarHus, AUTHIpoopTodocdara KalbIus.

Otser :

Kap6onar natpus Na,COs, rugpokopoonar sxenesa (I1) — Fe(HCOz3),, cynbdar xenesa
(1) — Fez(S04)3, ruapooprodocdar kanpuus — CaHPO,4, OCHOBHOIN XJIOPHI MarHus —
MgOHCI, auruapooprodochar kanbims — Ca(HoPO4),.

3. Hanummre wnas3Banust cosieit, (opmynbl koropeix gadbl: NaCl, NaNOs;, CaCly,
KHSOy, A|(N03)3, KsPO4, Na,SO4; NarS, Na,SOs, Ca(HS)z, FeSQOy, AgN03,
Feg(SO4)3, N82C03, CFQ(SO4)3, NaHC03, C&(HCOg)z

OtsBer :

NaCl — xnopun narpusi, NaNO3 — aurpar natpusi, CaCl — xmopun kanbuusi, KHSO, —
ruapocyiabdar kamusi, AlI(NO3z); — uurpar amomunus, KiPO, — oprodochar kamus,
Na;SOs — cymedar matpus, NaS - cynspun natpusi, Nap;SOs; — cynehut HaTpus,
Ca(HS), - ruapocynsdun kaapuus, FeSO, — cynbdar xeneza (1), AgNO; — HuTpar
cepedpa, Fep(SOy4)s — cymbdar xenesza (I11), Na;CO3 — kapoonar narpus, Cra(SO4)s —
cynedar xpoma (I11), NaHCO;3 — ruapokopoonar natpust, Ca(HCO3), — ruapoxopOoHaT
KaJIbIHSL.

4. Hanumute ¢GopMynbl BaXHEHIIMX COJEeH CIeIyloIuX KHUCIOT: a) COJSHOH, 0)

CEpHO, B) a30THOM, T') opTodhochopHOU, 1) yroiasHoil. HazoBaute »TH comu.

OtBer :

a) HCI — xiopun HaTpus (moBapeHHast COJb)

6) CuSO4 '5H,0 - menTaruapar cynbdara Meau (MEIHBIH KyMapoc), CPEICTBO 3aIIUTHI
pacTeHUM OT BpPEIUTEIEH;

CaS0, 2H,0 -purmapar cynbdara Kanbius (TUIIC), CTPOUTETBHBINA MaTepra
B) NH4NO3 — HuTpaT aMMoHus (aMMuadHasi CeuTpa), y100peHus.

r) Cag(POy), — opTodocdar kanpius 00pa3yeT CKeIeT MO3BOHOUHHKA

1) NaHCO3 — runpokapbonar Hatpus (cona),

Na,CO3; — kapOoHaT HaTpUs (KaJBIIMHUPOBAHHAS COJIA).

Na,CO; " 10H,0 — nekaruapar kapboHaTa HaTpus (KpUCTAIITUYECKAs COMa).
CaCO3 — kapOOHAT KaTBITUS (M, HU3BECTHSIK, MPaMop ).

5. Ilepeunnute crmocoObl MOJIY4YEHHs COJ€M M HamMIIUTE IO JBa YypaBHEHUS
COOTBETCTBYIOIIMX XUMUYEKCKUX PEAKIUH.

OtBer :
1) PCKHI/H/I KHCJIOT C ME€TalllIaMH, OCHOBHBIMH OKCUJIaMH 1 OCHOBAHHUSIMMU.
Mg + H,SO, = MgSO4 + HzT
Agzo + 2HNO; = 2AgN03 + H,0
CU(OH), + 2HCI = CuCl, + 2H,0




2) Peakuus KUCJIOTHBIX OKCHIOB C OCHOBAHUSIMH M OCHOBHBIMH OKCHJIAMH:
2KOH + SO, = K,S03 + H,O
Ca0 + SO3 = CaS0q,

3) OOMEHHBIE PEKIIMH:
BaCl, + MgSO4 = MgC|2 + BaSO0,)|
HCI + AgNO3 = AgCI| + HNO;3

1) Peakiuu MeXxay MeTaUTaMHd U HEMETaJIAMHU:
2Fe + 3Cl, = 2FeCl;
Hg + S = HgS

6) CocTaBbpTe ypaBHEHHS] XUMUYECKUX PEAKINI, CXeMbl KOTOPBIX JIaHbI HUXKE:

Ca+... — CaS04 +H,1 SOz +... — CaS0,

N,Os+ ... — C&(NOg)z CaO+... — CaS0;

Ca(OH)g + ... —»CaS0, + H,O P,Os+ ... > Ca3(P04)2 +H,0
Ortser :

Ca + H,SO4 = CaSO4 + Hy )
N,Os + CaO = Ca(NOg);
Ca(OH); + HpS0, = CaS0, + 2H,0
SO3; + CaO = CaSOy
CaO + SO, = CaS03
P,O5 + 3C8.(OH)2 = C&3(PO4)2 + 3H,0

6) C xakuMH BELIECTBAMHU pearupyeT XJOpUJ KaJbIHs, €ClId ModydaeTcs: a) cynbdar
Kanplus, 0) kapOoHaT Kaiblivsg, B) opTodocdar KanblUMs, T') TUAPOKCUI KalbLus, 1)
xjiopoBoopo? Hanummre ypaBHEHUs peakUMd M TOACHUTE, NOYEMY OHU HIYT [0
KOHIIA.
Ortser :
a) CaCl, + Na,SO4 = CaSO,4| + 2NaCl

6) CaCl, + Na,CO; = C&COgl + 2NaCl
B) 3CaCl, + 2NazP0O, = C&3(PO4)2l + 6NaCl

r) CaCl, + 2H,0 = C%(OH)zl + Hy1 + Clyt

t

n) CaCl, + HZSO4(K0HH.) = CaS0O,4 + 2HCIt

Peakuuu a) - B) MAYT A0 KOHIA, NOTOMY 4YTO 00pa3yloT ocagok. Peakius r) uuer npu
anekTpoamnse BogHoro pactBopa CaCl, ¢ oOpasoBanuem nByx rasos. [locnenHss peakuus uuet
10 o0pa3oBaHUS XJOPOBOJOpOJA TpU HArpeBaHUM TBEPAOTO XJIOpUAA KalbLUsd C
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM.

2) Kakumu nByms cnocob6aMu U3 OKCHa KaJIbIH MOKHO TMOJTYYHTh: a) CyTIb(haT KaabIus,
0) optodocdat kanbiua? CocTaBbTe YpaBHEHUS PEAKITHH.

Ortser :

a) Ca0 + SO; = CaSO,



CaO + H,S04 = CaS0O,4 + H,O
6) 3Ca0 + P,0O5 = Ca3(PO4)2
3Ca0 + 2H;P0O, = Cag(PO4)2 + 3H,0

3) Hanumwure ypaBHEHUS peakiyii HeUTpaln3alu, B pe3yIbTaTe KOTOPBIX 00Pa3yloTCs
comu, hopmyiasl Kotopeix creayrorue: a) AlCl;, 6) BaSO4, B) Ba(NO3),, r) NaNOg3, 1) NazPOy,
e) NaHSO4, )K) KH2P04, 3) KoHPO,.

Otser :
a) Al(OH); + 3HCI = AICI; + 3H,0
6) Ba(OH)z + H,S0O, = BaSO, + 2H,0
8)Ba (OH); + 2HNO; = Ba (NOs),+ 2H,0
F)NaOH + HNO3; = NaNO3 + H,O
1)3NaOH + H3PO4 =NazPO,4 +3H,0
e)NaOH + H,SO, = NaHSO,4 +H,0
)K)KOH"‘ Hs;PO,4 = KH,PO,4 + H,O
3) 2KOH + H3PO = K;HPO, + 2H,0

8. CocTaBbTe ypaBHEHHUS PEAKIUI, CXEMbl KOTOPBIX JaHbI HIKE:
a) Ca — CaO — Ca(OH), — Ca(NO3), — CaSO,
0) Al,03 — Aly(SO4); — AI(OH)3 — Al,O3
B) CaCO3 — CaO — Ca(OH), — CaCO3; — Ca(NOs);
r) Cu —» CuO — CuCl; — Cu(OH); — CuO — Cu — CuSO4 — Cu(OH);
n) Mg — MgO — Mg(OH), — MgSO,
e) C —- CO; — Na,CO3 — CO, — CaC0O3
)I() FEZ(SO4)3 - FE(OH)g — Fe, 03 — Fez(SO4)3
3) P— P205 — H3PO4 — Cag(PO4)2 — H3PO4 — Ca(H2P04)2
k) SO3 — ZnSO4 — Zn(OH), — ZnO

Ortser :
a) 2Ca + O, = 2Ca0
CaO0 + H,0 = Ca(OH),
Ca(OH), + 2HNO; = Ca(NOs), +2H,0
Ca(N03)2 + ZnS0O, :CaSO4l + Zn(N03)2

6)A|203 + 3H,S0, = A|2(SO4)3 +3H,0
Aly(SOy4); + 6KOH = 2AI(OH)3] + 3K,S04
2Al(OH)3| = A,03;+ 3H,0

B)CaCO; = CaO + CO,
Ca0O + H,0 = Ca(OH);
Ca(OH), + CO,=CaCOg3| + H,O
CaCO3 + 2HNO3 = Ca(NO3), + CO,1 + H0

r) 2Cu + O, = 2CuO
CuO + 2HCI = CuCl, + H,0
CuClz + 2KOH = CU(OH),|  + 2KCl
t
Cu(OH)z = CuO + H;0

t

CuO + H; =Cu + H0



Cu+ 2HQSO4(K0HH,) = CuSQ4 + SO, + 2H,0
CuSO, + 2NaOH = Cu(OH),| + Na,SO,

1) 2Mg + O, = 2MgO
MgO + H,0 = 2Mg(OH),
Mg(OH)z + H,SO, = MgSO4 + 2H,0

e) C+0,=C0O
CO, + 2NaOH = Na,CO3 + H,O
Na,CO3 + 2HCI = 2NaCl + CO,1 + H,0
CO, + Ca(OH), = CaCOs3|+ H,0

)I() Fez(SO4)3 + 6KOH0: ZFG(OH)3 + 3K5S0,4

t
2Fe(OH)3 = Fe,03 + 3H,0
Fe,O; + 3H,SO, = F92(804)3 + 3H,0

3) 4P + 50, =2P,05
P,05 + 3H,0 = 2H3PO,
2H3PO, + 3C3(OH)2 = Cag(PO4)2 + 6H,0
C&3(PO4)2 + 6HCI = 3CaCl, + 2H3PO,
2H3PO, + Ca(OH)z = Ca(H2P04)2 + 2H,0

n)AL(SO4)s + 6KOH = 2AI(OH)s) + 3K,S0,
2Al(OH);3 = Al,03 + 3H,0
Al,O3 + 6HCI = 2AICI; + 3H,0
AICI5 + 3NaOH = Al(OH)s| + 3NaCl
Al(OH)3 + HCI :Al(OH)2C| + H,0O

K) SOz + Zn0O = ZnS0Oq,
ZnSO, + 2KOH = Zn(OH)z + K2SOs

t
Zn(OH),=Zn0O + H,0

1. 2K+S — K,S
2. 4K + O, — 2K,0
3. K;O + SO, — KyS0;
4. K;O+H,0 — 2KOH
5. 2KOH + H,SO3 —  K,S0O3 + 2H,0
6. K:S— 2K+ S
7.5+ 0, — SO,
8. SO, + H,O — H,S0;
9. Ky;SO; — K,0 + S0,
10. SO, + H,O — H»S0;3
11. K,SO4 + 2H,0 — 2KOH + H,S04

OcHoBanus
(ruapOKCHABI METAJLIIOB)

OcHoBaHuA
—,




PacTtsopumbie HepacTtBopumble

| (ukenoumn)
rmapokcuapl, | rmapoKcuapl, nponsnmomue
KOH,NaOH npossasowme amdoTepHble cBoiicTBa
Ca(OH),, NH,OH OCHOBHbIe CBOIACTBa

OcHOBaHHUsI — CJIOYKHBIE BEIIECTBA, IPU TUCCOIUAIIMNA KOTOPBIX B BOJHOM PacTBOpE 00pa3yrOTCs
MOHBI METAJIOB (aMMOHMs) U ruapokcua-uonbl OH. K Heoprannyeckum OCHOBaHUSIM OTHOCSTCS
TUIPOKCHJIBI METAIJIOB U aMMHAKa.

Wenoumn

. ey
Mg(OH),, Ni(OH),, Cu(OH), LLlenouun — pacTBopuMble B
BO/ZlEe OCHOBaHMA

AI(OH)3, Fe(OH)3, Zn(OH)z

Honyuyenue menovei
a) lllenoun B TeXHUKE OOBIYHO MOIYYAIOT JIEKTPOIU3OM BOJHBIX PACTBOPOB XJIOPUIOB:

2NaCl + 2H,0 — 2NaOH + H,? + Clyt

2KCl +2H,0 — 2KOH + H1 + Clpt

0) Peakmueii oOMeHa MEX1y HEKOTOPBIMHU COJIIMH M OCHOBaHUSIMH 00pa3yrOTCs MIEIOYH:
K,CO; + Ba(OH), — 2KOH + BaCOs
NaCl + AgOH — NaOH + AgCl]

B) lllenoun MoryT OBITH TakKe€ MOTYUYEHBI B3AUMOJEHCTBUEM LIEIIOUYHBIX U
LIEJIOYHO3EMETIBHBIX METAJUIOB C BOJOM:

Na + 2H,O — 2NaOH + Hjt
Ca + 2H,0 — Ca(OH), + Ha1

F) Taxxxe menouu MOT'yT OBITh MOJIYYCHBI B3aUMOACUCTBHEM OKCHJIOB ILEIOYHEIX M
MICJIOYHO3EMEIIbHBIX METAJIJIOB C BOJOI:

K,O + H,0 — 2KOH

BaO + H,O — Ba(OH),



SrO + H,0 — Sr (OH),

XuMH4YecKHue CBOMCTBA 1IeJ1ouei
a) Peaknus HeliTpanu3anuu, T.€. peakius o0OMeHa MEXy MeI0YaMy U KHUCIIOTaMu:

2KOH + H,CO3 — K,CO3 + 2H,0
NaOH + HClI — NaCl + H,0
3C8.(OH)2 + 2H3PO, — Ca3(PO4)2 + 6H,0

0) B3auMoeiicTBrE 1IEI0Uei ¢ KHCIOTHBIMHE OKCUIaMH ¢ 00pa30BaHUEM COJIM M BOJIBL:
2NaOH + SO, — Na,SO3 + H,0

Ca(OH), + CO, — CaCO; + H,0
Ba(OH), + SO3 — BaSO4 + H,0
B) lllenoun pearupyrot ¢ aM(pOTEpHBIMHI OKCHIaMHU ¢ 00pa30BaHUEM COJIU M BOJIBI:
2KOH + Al,O03; — 2KaAl O, + H,O wu
KOH + 3H,0 + Al,0; — 2K[AI(OH),4]
2NaOH + Fe;0O3; — 2NaFeO, + H,O wm
2NaOH + 3H,0 + Fe;,03 — 2Na[Fe(OH)4]
2NaOH + ZnO — Na,Zn0O, + H,0O unu
2NaOH + ZnO + H,0 — Nay[Zn(OH),4]

r) Ilpu B3aumonelicTBuu ¢ aMQOTEPHBIMU THAPOKCHAAMHU TAKKE OOpa3yloTcs COlb U
BOJA:

2NaOH + Zn(OH); — Na 2[Zn(OH)4] wnmm
2NaOH + Zn(OH), — Na 2Zn0O; + 2H,0
NaOH + AI(OH); — NaAlO; + 2H,0 wuu
3NaOH + AI(OH); — Nas[Al(OH)g]
KOH + Fe(OH); — KFeO; +2H,0 wmm
3KOH + Fe(OH); — K3[Fe(OH)e]
a) PacTBopHI 1mIenoyeii pearupyroT ¢ HEKOTOPBIMH HEMETaJIAMH:
2NaOH + Cl, — NaCl + NaOCI + H,0 (ua xomo1e)

6KOH + 3Cl, — 5KCI + KCIO;3 + 3H,0 (mipu HarpeBanun)



2NaOH + Si + H,0 — Na,SiO3 + 2H,71
e) lllenoun BcTymaroT B peakiuio 0OMeHa C HEKOTOPBIMH COJISIMHU:
FeSO, + 2NaOH — Fe(OH),] + NaySO4

2LIOH + MgCIl, — 2LiCl + Mg(OH),|
6KOH + A|2(SO4)3 — 3K,S0, + 2A|(OH)3l

AMmdoTepHble THAPOKCHABI

Hoayuyenue
a) oO0LIMM METOJIOM HOJIY4YEHHUSI HEPACTBOPUMBIX OCHOBAHUH SIBIISIETCS peaKius oOMeHa

Al, (SO)s + 6KOH — 2AI (OH)s | + 3K,SO4
FeCl; + 3NaOH — Fe(OH)3| +3NaCl
Cr2(804)3 + 6NaOH — 2CI’(OH)3 | +3Na S0,

0) Ha Bosgyxe Hekoropeile aM(OTEpHBIE METAUIBl OKHCISIOTCS, OCOOEHHO B

MNPpUCYTCTBUU BJIAru:

4Fe + 30, + 6H,0 — 4Fe(OH)s]

2Zn+ 0y + 2H,0  — 2Zn (OH),|

B) Ilpu ruaponusze coneif, 00pa3oBaHHBIX CHIIBHOW KUCIOTOH M clabbIM aM(pOTEpHBIM

OCHOBaHUeM, 00pa3yrorcs aM(OTepHbIE TUAPOKCUIDIL:

AICl; + HOH — HCI + AIOHCI,

AIOHCI, + HOH <> HCI + AI(OH).Cl
AI(OH),Cl + HOH < HCI + Al(OH)3|
Fe(NO3), + HOH < HNOj; + FeOHNO;
FEOHNO; + HOH < HNO; + Fe(OH),|

r) PactBopumble coin aM(pOTEpPHBIX METAJIOB, B3aUMOACWUCTBYS C THIPOKCHAOM
aMMOHHSI, 00pa3yroT aM(pOoTepHbIE THIPOKCHIBI:

CrBrs + 3NH4,OH < 3NH4Br + Cr(OH)3|
ZnF, + 2NH,OH < 2NH,4F + Zn(OH),|

AI(NO3); + 3NH, OH < 3NH4NO; + Al(OH)s|

XuMH4yecKue CBOMCTBa aM(pOTEPHBIX THAPOKCHIO0B



a) [lpu npokamuBaHuu amM(OTEPHBIX THIPOKCHUIOB IMPOMCXOAUT UX pPa3JIOKCHUE Ha
OKCHJ 1
BOAY: t°
2Cf(OH)3 — Cr,03 + 3H,0
tO
ZFG(OH)3 — Fe,03 + 3H,0
tO
Zn(OH), — ZnO + H,0

6) amdoTepHbIE THAPOKCHUIBI CIOCOOHBI PACTBOPATLCS KaK B KUCIOTAaX ¢ 00pPa30BaHUEM COJIEH:
2CI’(OH)2 + 3H,S0, — Crz(SO4)3 + 6H,0
AI(OH)s+ 3HCI  — AICl5 + 3H,0
Zn(OH)2 +2HNO; — Zn(N03)2 + 2H,0
Fe(OH)3 + H3PO4 — FePO,4 + 3H,0
TaK W B HIENOYaX ¢ 00pa3oBaHUEM COJIEH, B KOTOPBIX aM(OTEPHBIA METAI BXOAUT B COCTaB
AHHUOHAa
CrOH)s + KOH  — K[Cr(OH).]
Al(OH); + NaOH — Na[AI(OH).]
Zn(OH), + 2LiOH — Li,[Zn(OH)4]
Fe(OH); + 3KOH — Ka[Fe(OH)q]

B) AM{QOTepHBIC THAPOKCHUIBI MPH HArPEBaHUU PEArHPYIOT KaK C KHCIOTHBIMH OKCHJIAMHU C
00pa3zoBaHUEM COJICH:

2Cr (OH)3 +3SO3 — Cr,(S0O4)3 + 3H,0
2AI (OH)s + 3N;05 — 2AI(NO); + 3H,0
Zn(OH)2 +S0; — ZnS0O4 + H,O
TaK U ¢ OCHOBHBIMH OKCH/IaMH C 00pa30BaHUEM COJICH, B KOTOPBIX aM()OTEPHBINA METAILT
BXOOUT B COCTAaB aHHUOHA:
2CHOH); + KoO  — 2KCrO; + 3H,0
2Fe(OH)3 + Na,O — 2NaFeO; + 3H,0
Zn(OH)2 + K0 — KyZnO, + H,0O

OcHoBanust
1. 3amonHute TabaMily, 3amucaB B Heill mo 2-3 (opMyibl BEIIECTB, OTHOCAILIMXCS K
KQKJIOMY KJIACCY BEIIECTB.
IIpocTsle BemecTa

CI10KHBIE BEIIECTBA

Meramibl HewmeTamsl OKcuabl ‘ OcHoBaHus ‘ KucaoTtel Comn
OTtBer :
[TpocTrie BemecTBa CI10’)KHBIE BEIlECTBA
Meramibl HewmeTamsl Oxcunsl | OcHoBanusa | Kuciorsr Comnu
Na 0O, K->0 LiOH HCI NaBr
Ca Cl, FeO Cu(OH), H,SO4 CuS0O,
Al S Cry,03 FE(OH)g Hs;PO, Cag(PO4)2




2. Kakue BemecTBa Ha3bIBAalOT OCHOBAHMSIMHU M Kak MX kiaccupuuupyror? Hamummre
(opMyIbl OCHOBAaHUI M HA30BUTE UX.

Otser :

OcHoBaHMsI — 3TO BELIECTBA , B COCTaB KOTOPBIX BXOJAT aTOMBI MeTalllla, COEIUHEHHBIE C
ruapokcorpynnamu. C TOYKH 3pEHUs] TEOPUU DJIEKTPUUYECKON JUCCOIMAIIMM OCHOBAaHUS — 3TO
BEIIIECTBA, KOTOPbIE B BOJHOM PAacTBOPE AMCCOLMUPYIOT HA MOHBI MeTayUla (MJIM aMMOHUS) U
rugpokcua nuousl OH.

OcHoBanus npensarcs Ha pactBopumble, win menounsle (NaOH — ruapoxcun natpus,
Ba(OH), — ruapokcua 6apusi) u mepacrsopumsbie (CU(OH), — ruapokcun meau (11), Fe(OH); —
rugpokcu xenesa (11).

3. IlpuBenute 1o Tpu ypaBHEHHS PEaKUUi, IPH MOMOIIU KOTOPHIX MOXHO ITOJIYYUTh:
a) pacTBOpUMBIE U 0) MPaKTUUYECKH HEPACTBOPUMbIE OCHOBaHMS. HanuiuTe ux Ha3BaHus.

OtBer :

a) 1) Peakmus okcunos ¢ H,O
Na,O + H,O = 2NaOH

THIPOKCHU]L HATPUS

2) DJIEeKTPOIIU3 pacTBOPOB XJIOPUIOB
2KCl + 2H,0 = 2KOH + H,1 +Cl,71

TUAPOKCHU KaJIust

3) Peakius menoYHbIX U MIETOYHO — 3eMeIbHbIX MeTauioB ¢ HoO
Ca + 2H,0 = Ca(OH), + H,?

TUAPOKCHU KAJIBLIUA

0) 1) OOmeHHast peakusi COJIU METAJUIA C IIEJI0YBIO:
FeCl; + 3NaOH = FE(OHgg + 3NaCl
ruapokeny xxenesa (11
2) peaxiiysi HEKOTOPBIX METAJLIOB C BOJIOM:

2Al + 6H,0 = 2AI(OH)3] + 3H>7

THJPOKCHU]T AJUTFOMUHHS

3) IonHbIi TUAPOIU3 HEKOTOPBIX COJEH:
Al,S; + 6H,0 = 2AI(OH)3| + 3H,S
TUAPOKCUM aJUITFOMUHUSA
4. CocTaBbTe IO TPU YPaBHEHUS, XapaKTEPU3YIOIINX XUMHUECKUE CBOICTBA IIET0UEH.
Ortger :
1) Peakuuu ¢ KHCIOTaMH.
2Na OH + H,SO, = Na,SO,4 + 2H,0
Ba(OH), + 2HCI = BaCl, + 2H,0
Ca(OH)z + 2HNO; = Ca(NO3)2 + 2H,0

2) Peakuuu ¢ consmu:
2NaOH + CuSQO,4 = Na ;S04 + Cu(OH); |
Ba(OH), + MgSO,4 = BaSO, | + Mg(OH),|
3KOH + Fe(NOs3); = 3KNO;3 + Fe(OH)s|

5. Kakwe wu3 BemectB, (GOPMYJIbI KOTOPBIX TMPHUBEACHBI, PEArupPyOT C PacTBOPOM
runpokcuaa Hatpusi: CaO, Cu (OH),, H,SO,4 CO,; CuSO, KCI, CuO, HCI ? Hanumwute

YpaBHEHUS MPAKTUYECKHU OCYIIECTBUMBIX PEAKIIUH.



OrtBer :

C pactBopom NaOH pearupyroT KUCIOTHI, KUCIOTHBIE OKCHIBI M COJH (B TE€X CIIy4asx,
KOTJIa B pe3yJIbTaTe PEaKIuy BHINAIACT 0CAOK):

H,SO,4 + 2NaOH = Na,SO,4 + 2H,0
CO; + 2NaOH = Na,CO3; + H,O
CO, + NaOH = NaHCO3
CuSO, + 2NaOH = Cu(OH),| + Na,SO,
HCI + NaOH = NaCl + H,0

6. Hanummmure ypaBHEHUS peakUMid, MpPU TOMOIIM KOTOPHIX MOXKHO OCYIIECTBUTh
[IpEBPAIECHUS:
7. Ca —» Ca0 — Ca(OH), — CaCl,
Zn — ZnCl, — Zn(OH), — ZnO

Cu

!

Cu » CuO— CuCl, - Cu

|

CuSOq4

OTBer :
1) 2Ca+ 0O, =2Ca0
Ca0 + H,0 = Ca(OH),
Ca(OH), + 2HCI = CaCl, + 2H,0

2) Zn + 2HCIl = ZnCl, + H, 1
ZnCl, + 2NaOH = Zn(OH), + H, 1 = Zn(OH), + 2NaCl
Zn(OH); = ZnO + H,0

3) 2Cu +0; =2Cu0O
CuO + H,S0O,4 = CuSO,4 + H,O
CuO +Hy;=Cu+H,0
CuO + 2HCI = CuCl; + H,0
CuCl, + Fe = Cu + FeCl,

8. Hamummre ypaBHEHUS peakIuii pa3iosKeHUs IPH HATPEBAHUU:
a) ruapokcuaa meau (1), 6) ruapoxcuaa xenesa (I11), B) runpokcuna anroMuHUS.

OtBer :
0
a) Cu(OH), —6 CuO + H,0O
t
0) 2Fe(OH); — Fe,03 + 3H,0

tO
8) 2Al(OH); —  AlLO3 + 3H,0

9. Pacnosoxwure coequHeHHs, GOPMYIIbI KOTOPBIX JaHbl HHUXKE, B TOPSIKE BO3PACTAHUS
conepxanus B HUX kene3a: a) Fe30q4, 0) Fe(OH)s, B) FeSO,, 1) FeO, 1) Fe,0s.



OtBer :

a) M(Fe304) = 3-56+ 4-16= 232 ® (o) = 3-Ar (Fe)/ M, (Fe30,4) = 3-56/232 = 0,724
nm 72,4 %

6) Mi(Fe(OH)3) = 56 +3(16 +1) = 107 o e = Ar(Fe)/ M; (Fe(OH)s) = 56/107 = 0,523 wm
52,3%

B) M/(FeSOy) = 56 + 32 + 4-16 = 152 @ (re) = Ar(Fe)/ M, (FeSO,) = 56/152 = 0,386 wmn
36,8%

r) M; (FeO) =56+ 16 =72 ® (Fe)=56/72=0.777 vin 77,7%

n) M, (Fe;O3) = 2-56+ 3-16= 160 ® (re)= 2-Ar(Fe)/ M, (Fe;,03) = 2-56/160 = 0,7 mm
70%

OtBer :

ConeprxaHus Kelie3a yBeauunBaeTcs B cieayromiem psy: FeSO4<Fe(OH)s<Fe,03<Fe;O4<FeO.

Xumuyeckas cBs3b. Oxuci. Boceran. peakuun
BapuantNe

1. Hanwummure 31eKkTpoHHbIE (HOpPMYJIBI aTOMOB cienyromux snementos: Li, Cr, Br, S. Kakue
MOHBI MOTYT 00pa3oBaTh aTOMBl 3THUX dJeMeHTOB? Hamummre ypaBHEHHS MPOIECCOB
00pa3oBaHMs 3THX HOHOB.

2. MCTOI[OM QJICKTPOHHOT'O OajlaHca COCTaBbLTE YpaBHCHHA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
pEeaKLHil:

Nal+NalO3z+H,S0,4= 1,+Na,SO4+H,0

MnO,+NaBiO3+HNO; = HMnO4+Bi(N03)3+NaN03+HzO

Xumuyeckas cBs3b. Oxucia. Boccran. peakuun
BapuanTNe

1. Hanummute snekrpoHHble GopMyibl aToMOB cienyromux 3iementoB: Na, Rb, I, S. Kakue
HOHBI MOTYT 00pa3oBaTh aTroMbl 3TUX J3JeMeHToB? Hammmmre ypaBHEHHS MPOIECCOB
00pa30BaHUs 3TUX HOHOB.

4. MCTOI[OM QJICKTPOHHOT'O 6aﬂcha COCTaBbTC YpAaBHCHHUS OKHCIIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKkuuid:

MnO,+0,+KOH = K,;MnO4+H,0

FeSO,+KMnO4+H,S0, = FEZ(SO4)3+MnSO4+Kst4+H20

Xumnueckas cBsa3b. Oxuci. Bocecran. peakunu
BapuantNe



1. JlonumuTe ypaBHEHHUs CIEAYIOMINUX MPOLIECCOB 00Pa30BaHMs HOHOB:
a)Mgl—2e=... B) Fe’ —3e =
6)S%....=5? r) Fe®... = Fe*?

4. MeTOHOM 3JIeKTpOHHOFO 6aﬂcha COCTaBbTC ypaBHeHI/HI OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKIuid:

H>S+HNO3= H,SO4+NO,+H,0

H,S+H,S03=S+H,0

Xumuueckas cBsizb. Okuci. Boccran. peakuuun
BapuaHntNe

1. Kakoit Tum cBsi3u (HemoJsipHasi, MOJIApHasi, KOBaJEHTHAsl, HOHHAS) B MOJICKYJIaX CJIEAYIOIIUX
Bemects: O,, HBr, CsBr, Na,S, CCl4, H,0?

4. MeTooM 3JIEKTPOHHOTO OanaHca COCTaBbTE YPABHEHHS OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEaKLHiA:
st+chr207+H2804:S+Cr2(804)3+KzSO4+H20
Na,SOz+KMnO4+H>S04=Na;SO4+MnSO4+K>SO4+H,0
Xumnueckas cBsa3b. Oxkuci. Bocecran. peakunu
BapuantNe

1. Hanmummre aiiekTpoHHbIe B rpaduueckue popMyiibl cineayronmx moiekyn: HF, H,O, NHa.

4. MeTO[[OM 3JICKTPOHHOTI'O OajylaHca COCTaBBLTE YpaBHCHHUA OKHUCIIHMTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKIuu:

MnO,+AI=Al,03+Mn

(NH4)2CY207:N2 + Cr,0O3+H,0

Xumnueckas cBsa3b. Oxkuci. Bocecran. peakunu
BapuantNe

1. Hanumure rpaguyeckyro ¢popmyny Monekyisl okcuna yraepoaa (1V). Ckonbko 6— u m-
CBSA3EH B 3TOU MOJIEKyIe?

2. MeTOI[OM SJICKTPOHHOT'O OajtaHca COCTaBbTE YpaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
pEaKIHiA:

KI+KMnO4+H>SO4s= MnSO4+1,+K>50,4+H-,0

Cr(N03)3+NaBi03+HN03: HZCr207+Bi(N03)3+NaNO3+H20

Xumuueckas cBsi3b. Oxuci. Boccran. peakuun
BapuantNe

1. Kakoif THI KOBaJICHTHON CBSI3M — IOJIAPHAS WJIM HETOJSPHAs — B MOJICKYJIaX CIICIYIOLIHX
semects: CO, HI, H,S, OF,, CH,4? K aromaM Kakux DIIEMEHTOB CMEIIAIOTCA OOIINeE
DJIEKTPOHHBIE MAPhI B 3TUX MOJICKYJIax?

2. MCTO,Z[OM SJICKTPOHHOT'O OajaHca cOCTaBbTE YpaBHCHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIILHBIX
peaKkuuid:

NaBr+KMOQO4+H,0=Br,+MnO,+NaOH+KOH

MnO,+KCIO3+KOH=K,MnO4+KCI+H,0



Xumnueckas cBsa3b. Oxuci. Boceran. peakunu
BapuantNe

1. Kakoii THIT KOBaJCHTHOM CBSI3M — IOJISPHAS WM HEHOJSIpHAs — B MOJCKYJaX CICAYIOIINX
Bemects: CO, HI, H,S, OF,, CH,? K aromam Kakux D3JIEMEHTOB CMELIAIOTCS OOIIHE
9JIEKTPOHHBIE TAPBI B 3THX MOJIEKYJIaxX ?

4. MeTOHOM QJICKTPOHHOI'O OajlaHCca COCTaBbLTE YpaBHCHHS OKUCIIUTCIIBHO-BOCCTAHOBHUTECIIbHBIX
peaKkuuid:

MnO,+NaBiO3+HNO; = HMnO4+Bi(N03)3+NaN03+HgO

I,+KOH=KI03+KI+H,0

Xumnueckas csa3b. Oxkuci. Bocecran. peakunu
BapuantNe

1. Hanumute rpaduyeckyro dhopmyny Monekyinsl okcuna yraepoaa (I1V). Ckonbko 6— u 7-
CBsI3€H B 9TOM MoJieKye?

2. MeTO[[OM 3JICKTPOHHOT'O OajylaHCca COCTaBBLTE YpaBHCHUA OKHUCIIHUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKIuu:

MnO,+NaBiO3;+HNO3 = HMnO4+Bi(N03)3+NaN03+HzO

MnO,+0,+KOH = K,;MnO4+H,0

«Teopusi 31eKTPOJIUTHYECKOI TUCCONMAIIHU.
Boanblie pacTBOpPBI 3J1€eKTPOJTUTOBY»

Bapuantr Nel

1.Ha3oBute creayromme COCAMHEHUS, HAMWIIUTE YPaBHEHUS JHMCCOLMAIMH, TPUBEIUTE
rpadudeckue dpopmyibl 3tux coequrennit Ni(NOs), Mg(OH),, RbOH, KHCO:s.
2.HanumuTe ypaBHEHHS BO3MOXHBIX PEaKIMi B HOHHO-MOJICKYJISIPHOM BHUJIC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —»
NaOH +H,S0; — NaOH + N,Os —>

«Teopus 31eKTPOJIUTHYECKON JUCCONMALMH.
Boanble pacTBOPBI 3J1€KTPOJTUTOB»

Bapuant Ne2

1.Ha3oBute creayromme COCAMHEHUS, HAMWIIUTE YyPaBHEHUS JHUCCOLMAIMM, TPUBEIUTE
rpadpuueckue Gpopmyisl atux coequaenuit Ca(NOs), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO,)3
2.HanumuTe ypaBHEHHS BO3MOXHBIX PEaKIMi B HOHHO-MOJICKYJISIPHOM BHUJIC:

KOH + Ca(OH), — KOH + MgCl;, —»
KOH + Sn(OH); —> KOH +505 —>
KOH +H,S0; — KOH + Zn0O —



«Teopus 3J1eKTPOJTUTHYECKOMH T CCOLUAIIUN.
Boanblie pacTBOPBI 3J1€eKTPOJIUTOBY»

Bapuant Ne3

1.Ha3oBure creayiomme COEAMHEHHUS, HAMWIINTE YyPaBHEHHS JIMCCOLMAIMH, IPUBEINTE
rpadpuueckue Gpopmyisl 3tux coequrenuit NH 4(NOs), Mg(OH),, RbCIl, NaHCO3, H,SOs.
2. HanwmmuTe ypaBHEHHS BO3MOYKHBIX PEAKIM B HOHHO-MOJICKY/ISIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0; — NaOH + N,Os —

«Teopus 31eKTPOJIUTHYECKON TUCCOLMALMH.
Boanbie pacTBOpBI 31€KTPOJIUTOBY»

Bapuant Ned
1.HazoBute crnenymoomue COEIWHEHUS, HANWIIUTE YpaBHEHHsS AHUCCOLMAIIMU, TPHUBEINUTE

rpaduueckue Gpopmyisl atux coequnenuit Ba(NOs), Cr(OH),, HsPO,4, FEOHSO,, AI(HSO,)3
2. HamnummTe ypaBHEHHsI BO3MOKHBIX PEaKIUil B HOHHO-MOJIEKY/ISIPHOM BH/IE:

AgOH + Ca(OH), — AgOH + MgCl; —
AgOH + Sn(OH)z — AgOH +S03 —»
AgOH +H,SO4 — AgOH + Zn0O —

«Teopus 31eKTPOJIUTHYECKON TUCCOLMALMH.
Boanble pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuanr NeS

1.Ha3oBute creayromme COCAMHEHUS, HAMWIIUTE YyPaBHEHUS JHMCCOLMAIMH, TPUBEIUTE
rpadpudeckue Gpopmyisl 3tux coeaunenuit CrCl, Mg(OH)2,RbNO3, NaHSO:s.
2.HanwmuTe ypaBHEHHS BO3MOXHBIX PEaKIM B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0O; — NaOH + N,Os —

«Teopus 31eKTPOJIUTHYECKON TUCCOLHALMU.
BoaHble pacTBOPbBI 3JIEKTPOJIUTOBY

Bapuant Ne6
1.HazoBute cnenymoomue COEIMHEHUS, HANMIIUTE YpaBHEHHsS AHUCCOLMALUU, IPHUBEINUTE

rpaduueckue Gpopmyibl 3tux coequrenuit Fe(NOs), Cr(OH),, HsBO3, NiIOHSO,4, AI(HSO4)3

2.HanummuTe ypaBHEHUS BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:



KOH + Ca(OH), — KOH + MgCl, —>
KOH + Sn(OH), —» KOH +S05 —»
KOH +H,SO; —> KOH + ZnO —»

«Teopus 371eKTPOJIMTHYECKOH TNCCOLMAIIHU.
BoaHble pacTBOpBI 3J1€KTPOJIUTOBY»

Bapuanr Ne7

1.Ha3oBure creayiomme COEAMHEHHUS, HAMMIINTE YypPaBHEHHS JIMCCOLMAIMH, IPUBEIUTE
rpaduueckue Gpopmyibl 3tux coequrenuit Cr(MnQOy), Mg(OH),,RbOH, LIHCOs.
2. HanwmuTe ypaBHEHHS BO3MOYKHBIX PEAKIM B HOHHO-MOJICKY/ISIPHOM BH/IC:

NaOH + Cu(OH), — NaOH + Pb(SO3), —
NaOH + Ba(OH), — NaOH +CrO —
NaOH +H,CO; — NaOH + N,Os —

«Teopusi 31eKTPOJIUTHYECKOI TUCCONMAIIHU.
Boanblie pacTBOPBI 3J1€eKTPOJTUTOBY»

Bapuant Ne8
1.HazoBute cnenymoomue COEIMHEHUS, HANMIIUTE YpPaBHEHHs JAHUCCOLMALIMM, IPUBEINUTE

rpaduueckue Gopmysbl atux coenurenuit Cr(NOs), Pb(OH),, H,SO4, AIOHSO4, AI(HSO,)3

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKLII/Iﬁ B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Ca(OH), — KOH + BaCl, —»
KOH + Sn(OH), — KOH +N,0s —>
KOH +H,SO; — KOH + PbO —

«Teopus 31eKTPOJIUTHYECKON TUCCOLMALMH.
Boanble pacTBOPBI 3J1€KTPOJTUTOB»

Bapuant N9

1.Ha3oBute creaymomme COCAMHEHUS, HAMWIIUTE YyPaBHEHUS JHMCCOLMAIMH, TPUBEIUTE
rpaduueckue Gpopmyisl 3tux coeaurennit Ni(NOs), Mg(OH),,RbOH, KHCOs.
2.HanwmuTe ypaBHEHHS BO3MOXHBIX PEaKIMi B HOHHO-MOJICKYJISIPHOM BHUJIC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0O; — NaOH + N,Os —

«Teopus 31eKTPOJIUTHYECKON TUCCOLHALMU.
BoaHble pacTBOPBI 3JIEKTPOJIUTOBY

Bapuantr Nel(
1.Ha3oBuTe creayromue COEOUHEHUs, HAIMIIATE YPABHEHUS IUCCOLMALMU, IPUBEIUTE

rpaduueckue Gpopmyibl 3tux coequrennit NaNO3z Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3

2.Hanummute ypaBHEHUS BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:



KOH + Cr(OH); — KOH + BaCl, —
KOH + Sn(OH), —» KOH +Cr,0; —
KOH +HsPO; — KOH + ZnO —»

«Teopus 3/1eKTPOJIMTHYECKOH TNCCONMAIIUU.
BoaHbie pacTBOpBI 3J1€KTPOJIUTOBY»

Bapuanr Nell

1.Ha3oBure creayromme COEAMHEHUS, HANMIIUTE YypPaBHCHHS IMCCOLIMAIIUH,
rpaduueckue Gpopmyisl 3tux coequrennit Ni(NOs), Mg(OH),,RbOH, KHCO3.
2. HanummTe ypaBHEHHs BO3MOKHBIX PEAKIHil B HOHHO-MOJICKY/SIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0O; — NaOH + N,Os —

«Teopus 31eKTPOJIUTHYECKON TUCCOLMALMH.
Boanbie pacTBOpBI 31€KTPOJIUTOBY»

Bapuant Nel2
1.HazoBute cnenymoomue COEIMHEHUS, HANMIIUTE YPAaBHEHMsI JUCCOLMALINU,

IIPpUBEINTEC

IIPUBEIIATE

rpaduueckue popmysbl atux coenunenuit Ba(NOy), Pb(OH),, H3BO3, Cu(HSO,), AI(HSO,)3

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKHI/II\/’I B NOHHO-MOJICKYJIAPHOM BHC:

KOH + Pb(OH), — KOH + ZnCl, —»
KOH + Sn(OH), —» KOH +S05 —»
KOH +H,SO; — KOH + Ca0 —»

«Teopus IEKTPOTUTHYECKOH IMCCOLUALIUM.
BoaHble pacTBOPBI JIEKTPOJIUTOBY

Bapuanr Nel4

1.HazoBuTe creayromme COEAUHEHHS, HAMUIIUTE YPaBHEHUS JIUCCOILMAIUU,
rpaduueckue Gpopmyibl 3tux coequnenuit Ba(NOs), Al(OH);, KHCO; FeCls.

2.HanuimuTe ypaBHEHHUS] BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NaOH + Mg(OH), — NaOH + Be(NO3); —
NaOH + Ba(OH), —» NaOH +SnO —
NaOH +H,CO; — NaOH + P,05 —

«Teopus 31€KTPOJIUTHYECKON TUCCOLMALMH.
BoaHble pacTBOPBI 3JIEKTPOJIUTOBY

MIPUBEJIATE



Bapuant NelS

1.HazoBute CICAYIOIUE COCAMHCHUSA, HAIMIIUTE YpaBHCHHUA OUCCOLMAIINU,

IIPpUBEINTEC

rpaduueckue Gpopmyisl atux coequnenuit Ca(NOs), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO4)3

2. Hammmmre YpaBHCHHA BO3MOKHBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHJC:

KOH + Ca(OH), —> KOH + MgCl, —
KOH + Sn(OH), —» KOH +S0O; —»
KOH +H,SO, —» KOH +Zn0 —

«Teopus 31eKTPOJTUTHYECKOH T CCOLUAIIUN.
Boanblie pacTBOpPBI 3J1€eKTPOJTUTOBY»

Bapuant Nel6

1.Ha3oBuTe crenyronMe COCIUHEHUS, HAIMUIIUTEe YPaBHCHUS TUCCOIMALINH,
rpadpuueckue Gpopmyisl 3tux coeaurennit Ni(NOs), Mg(OH),,RbOH, KHCO3.

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKLII/Iﬁ B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +Sn0O —»
NaOH +H,S0; — NaOH + N,Os —>

«Teopus 31eKTPOJIUTHYECKON TUCCOLMALMU.
Boanbie pacTBOpBI 31€KTPOJIUTOBY»

Bapuantr Nel?7

1.HazoBute CICAYIOIIUC COCAUHCHUS, HAIIMIIUTC YpPAaBHCHHUA OUCCOLIMAIINU,

IIpUBCIAUTC

MIpUBCINUTEC

rpadpudeckue Gpopmyisl 3tux coeauaenuit ZN(NOs), Pb(OH),, H3BO3, FEOHSO4, AI(HSO4)3

2. Harmmmmre YpaBHCHHA BO3MOXKHBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHJC:

NH,OH + Ca(OH)z - NH4,OH + MgC|2 -
NH,OH + Sn(OH); —> NH,OH +S0; —
NH,OH +H,S0, — NH4sOH + ZnO —

«Teopus 1EKTPOTUTHYECKOH M CCOLUALIUM.
BoaHble pacTBOPBI JIEKTPOJIUTOBY

Bapuanr Nel8

1.HazoBuTe creayromme COEAUHEHHS, HAMUIIUTE YPaBHEHUS JIUCCOILMAIUU,
rpaduueckue Gpopmyssl 3tux coenunenuit NaNOz Be(OH),,KOH, LIHCO3; H,SOs;

2.HanuimuTe ypaBHEHHUS BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

LiOH + Ni(OH), — LiOH + Pb(NO3), —>
LiOH + Ba(OH), —» LiOH +Sn0O —
LIOH +H,SO; — LiOH + N,05 —

«Teopus 31eKTPOJIUTHYECKON TUCCOLHALMH.

MIPUBEJIATE



Boanbie pacTBOpBI 371€KTPOJIUTOBY»

Bapuant Nel9

1.Ha3oBuTe cleylOlMe COEAMHEHUs, HAIMIIUTE YPABHEHUS IMCCOLMALIUY, IIPUBEIUTE
rpadpuueckue Gpopmyisl 3tux coeaunenuit Ca(NOs), Pb(OH),, H3PO4, AIOHSO,, Fe(HSOy)3
2 Hanumure ypaBHEHUS BO3MOXHBIX PEAKIMi B HOHHO-MOJIEKY/ISIPHOM BHJIE:

KOH + Ca(OH), —> KOH + MgCly —
KOH + Sn(OH), —» KOH +SO; —»
KOH +H,SO, —» KOH +Zn0 —

«Teopus 371eKTPOJIMTHYECKOH TNCCOUMAIIUU.
Boaubie pacTBOpBI 3J1€KTPOJIUTOBY»

Bapuanr Ne20

1.Ha3zoBuTe crienyronMe COCIUHEHUS, HAMUIIUTE YPAaBHEHUS TUCCOLMAIMH, TPUBEIUTE
rpaduueckue Gpopmyisl 3tux coequrenni Ni(NOs), Mg(OH),,RbOH, KHCOs.
2. HanummTe ypaBHEHHs BO3MOKHBIX PEAKIHil B HOHHO-MOJICKY/SIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0O; — NaOH + N,Os —

«Teopus 31eKTPOJIUTHYECCKON TUCCOLMALMH.
Boanbie pacTBOpBI 31€KTPOJIUTOBY»
Bapuant Ne21
1.HazoBute cneayoomue COEAMHEHUs, HANULIMNTE YPaBHEHUS [UCCOLMALUU, IPHUBEAUTE
rpadpudeckue Gpopmyisl 3tux coeaunenuii Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3
2.Hanmmmure ypaBHEHUs BO3MOXKHBIX pE€aKLUi B MOHHO-MOJIEKYJIIPHOM BUJE:

KOH + Ca(OH); — KOH + MgCl, —
KOH + SI’](OH)Z — KOH +S0; —»
KOH +H,S0O; — KOH + ZnO —

«Teopus 31eKTPOJIUTHYECKON TUCCOLMALMU.
BoaHble pacTBOpPBI 3JIEKTPOJTUTOB)»
Bapuanr Ne22
1.Ha3oBuTe crenayiomume COEIMHCHUS, HAMMIIMTE YypaBHEHHS TUCCOLMAIIMH, TPHBEIUTE
rpaduueckue Gpopmyisl 3tux coequnenuit Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3

2.HanuimuTe ypaBHEHHUS BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +SO3 —»
KOH +H,SO; — KOH + ZnO —»



«Knaccol Heopranm4eckux coeMHEeHN
Bapmuanr 1

1. Harmummre hopMyIibl CIEAYIONUX OKCUIOB U YKAKHUTE UX XUMUYECKHUI XapakTep:

a) okcua pochopa(V), 0) okcua maruus, B) okcua xpoma(Vl1), T) okcua aTrOMUHUS.
2. Hanumwre:

a) st kucnot HNO; u H3BO3 BO3MOXKHBIE KHUCIIOTHBIE OCTaTKH, YKa3aB UX 3apsaIHOCTh
U GOpMYITy KUCIIOTHOTO OCTaTKa;

0) mis ocuoBanuii NaOH wu Fe(OH), BO3MOXHBIC OCHOBHBIC OCTATKH, yKa3aB HX
3apsAHOCTD U (POPMY OCHOBHOTO OKCHJIA;

B) rpaduueckue popmyast HNO, u Fe(OH),.
3. 3anuinuTe ypaBHEHHS peakiiii B3auMoaehcTBHs aMm(poTepHOro ruapokcuaa muaka Zn(OH),
C pacTBOpaMu:

a) THAPOKCUAA HATPHsI, 0) a30THOM KHCIOTOH.
4. CocraBbTe aMnupuyeckue rpapuaeckre GopMymabl CONICH U YKAKUTE TUI COJIH:

a) ruapokapOoHaT Kaibims, 0) cynabdar xenesa (I1), B) HUTpaT-TUAPOKCH] aTFOMHHHUS
(TUIPOKCOHUTPAT ATFOMUHHS).
5. YkaxuTe, ¢ KaKHMH U3 IIEPSUNCIICHHBIX BEIIECTB MOXET PEarupoBaTh COJISTHAS KUCIIOTA:

a) okcun amomuHusA, 0) gocdopHas kucimoTa, B) rumpokcun xkenesa (l1l), ) auTpar
cepebpa, 1) okcu kpemuus (1V), x) xnopun- ruapokeua meau(ll).
OO0ObsicHUTE, 3aMUIINTE YPABHEHHUSI BO3MOXKHBIX PEAKIMil U Ha30BUTE MPOAYKTHI PEaKIIUU.

Bapuanr 2

1. Hanummure GpopMyIbl cae1yromux OKCUI0B U YKaKUTE UX XUMHUYECKUM XapakTep:

a) okcuy Oepwnus, 0) okeun mapranma (VII), B) okeun yrirepona (1V), ') OKCH/]I
KaJbLIUS.

2. Hanmnmmre g KUCIIOT:

a) HCI1O4 n H3PO,4 Bo3MOXXHBIE KUCIOTHBIE OCTATKH, YKa3aB UX 3apsSAHOCTb U GOPMYIY
KHACJIOTHOTO OKCHJIA;

6) mis ocHoBaumii AU(OH); m CuOH  BO3MOXHBIC OCHOBHBIE OCTATKH, YKa3aB
3apsAHOCTD U (POPMYITY OCHOBHOTO OKCH/IA;

B) rpaduueckue popmynsr HCIO, u Au(OH)s.

3. BanummTe ypaBHEHUsI peakiuii B3auMoiercTBus amporepHoro ruapokcuaa ososa (I1)
Sn(OH); ¢ pacTBopamu: a) a30THOM KHUCIIOTHI, 0) THIPOKCUIOM HATPHSL.

4. CocraBbTe SMNMpUYECKUE U rpaduueckre GopMyJibl COEH U YKa)KUTE TUI COJIM: a)
muruapodocdat HaTpus, 6) kKapOoHAT KablKs, B) KApOOPAT-THAPOKCH]T KAIbLIUs
(ruapokcokapOOHAT KaJlbLus).

5. Vkaxure, ¢ KaKMMU M3 TEPEUMCIEHHBIX BEIECTB MOXKET pearupoBaTh a30THas
kuciota: a) okcun xene3a (I11), 6) mpimbsakoBas kucnora, B) ruapokcun meau (1), kapoonar
Kanmpiust, 1) okcun docdopa(V), x) rugpoxconutpat skenesa (ll). OObsicHuTe W 3anmummUTe
YpaBHEHHSI BOBMOKHBIX PEAKIIHA U HA30BUTE MPOAYKTHI PEaKIINH.

Bapuanr 3

1. Hanumwure Qopmynsl okcugoB snemeHToB (ll) mepuoma mepumonnyeckoro  CHCTEMBI,
YUUTHIBAS MX BBICIIYIO BAJICHTHOCTbD, U YKOKUTE XUMUYECKUN XapaKTep OKCHUJIOB.

2. Hamwmmmare: a) mug xucinor HCIO u H,CO3 BO3MOKHBIE KHCIIOTHBIE OCTATKH, yKa3aB WX
3apsAHOCTh M (DOpMYJTy KHCIOTHOTO OKcuaa, 0) miss ocHoBanuit Cu(OH), u RbOH
BO3MOYKHBIE OCHOBHBIE OCTATKH, YKa3aB X 3apsSIHOCTh U (OPMYITY OCHOBHOTO OKCHIA, B)
rpaduueckue popmyasl H,CO3; u Cu(OH),.



3. 3anummTe YpaBHEHUS peakIMi B3auMOJCHCTBHS aM(OTEepHOro TUAPOKCHIA OCpUILTUS
Be(OH), ¢ pactBopamu: a) THAPOKCH 1A HATPHS, O) COISHON KHCIOTBI.

4. CoctaBbTe dMIUpPUYECKHE U Tpaduyeckre GOpMyINbl COJCH M YKaXHUTE THI COJIU: a)
cynbdat HaTpus, 0) THAPOKCOXJOPU] MArHUs, B) THIAPOCUIUKAT KaJHS.

5. Vkaxwure, ¢ KAKUMH U3 TEPEUUCIICHHBIX BEIIECTB MOXKET PEarupoBaTh OKCHJ KalbLUs: a)
OKCHUJ HaTpus, 0) Bojaa, B) pocdopHas KuciaoTa, r) okcun xyopa (l), 1) ruapokcu Kamusi, k)
HUTpAT UUHKA. OOBACHUTE W 3alUIIMNTE YPABHEHUS BO3MOXKHBIX PEAKIMA U Ha30BUTE
TPOJYKTHI PEaKIINH.

Bapuant 4

1. Hasosute okcuasr As;Os, MNO, Mn,0;, Al;,03 CaO n ykaxkuTe UX XUMHYECKHUN XapakTep.
3akonunte ypaBHeHue peakuuu Mn,O; + HoO ——> Ha3oBHTE IPOIYKTHI pEeaKIiy.
2. Hanumwre:

a) misa kucaot HpSO3 m HAIO; Bo3MOKHBIE KUCIIOTHBIE OCTaTKH, YKa3aB UX 3apsSIHOCTh
U GOpMYITy KUCIIOTHOTO OKCHJIA,

0) ms ocuoBanuit Mn(OH); u Ba(OH), B0o3MOXXHBIE OCHOBHBIE OCTaTKH, YKa3aB HX

3apsIIHOCTh M (POPMYITy OCHOBHOT'O OKCH/IA,

r) rpadpuueckue popmyast HAIO, u Mn(OH),,
3. 3anuiuTe ypaBHEHUS peakiuil B3aumoaeicTrusa ampotepHoro ruapokcuaa xpoma (1) ¢
pacTBOpamu: a) CEpHOM KHUCIIOTHI, 0) TUAPOKCUIA KAJTHS.
4. CoctaBbTe SMIIUpHUYECKHE U Tpaduueckue GOpMyIIbl COJICH U YKaKUTE THIT COJH: a)
muruapodocdar kamust, 6) CynbpuI IMHKA, B) THAPOKCOCYNIb(AT MarHus.
5. VkaxuTe, ¢ KAKUMHU U3 TIEPEUYHUCIICHHBIX BEIIECTB MOXKET PEarupoBaTh IMIPOKCHI KAJIBIIHS: a)
B0J1a, 0) pochopHas kuciora, B) okcun yriaepoaa (1V), r) okeun Harpust, 1) xiopu sxenesa(lll),
K) TUApoKapOOHaT Kaiblus. OOBSCHHTE M 3alUIINTE ypPaBHEHUS BO3MOXHBIX DPEaKIUN U
HA30BUTE MPOJYKTHI PEAKITUH.

Bapmuanr §

1. CocraBbre Qopmyisl okcuaoB ieMeHToB Il meproaa neproauueckoil CUCTEMBbI, YUUTHIBAS
UX BBICIIYIO BaJIEHTHOCTh, U YKAKUTE XMMUYECKHI XapaKTep OKCUIOB.

2. Hanumwure:

a) muist kucnnot HoMoO, u H3PO4 Bo3MOKHBIE KHCTTOTHBIE OCTaTKH, YKa3aB UX 3apsAIHOCTh
1 GopMyIly KUCIIOTHOTO OKCHUJIA;

6) misn ocuoBanuit Ni(OH), u KOH B03MOXHbIE OCHOBHBIC OCTAaTKH, yKa3aB HX
3apsAHOCTD U (POPMYITY OCHOBHOTO OKCH/IA;

B) rpadpuueckue popmyisl H3POsu Ni(OH),,
3. 3anuuuTe ypaBHEHUs peakluil B3auMoJeilcTBus am@orepHoro ruapokcuaa csuama (I1) c
pacTBOpaMH: a) a30THOW KHUCIIOTHI, 0) TMIPOKCUIA HATPHSL.
4. CoctaBbTe HMIHUpUYecKue U rpaduueckre GopMysbl COle U yKaXUTe THUI COJH: a) Cyab(aT
MmarHus, 0) ruznpococdar Maraus, B) THAPOKCOHUTPAT MarHusl.
5. Vkaxurte, ¢ KaKUMH U3 MEPEUUCICHHBIX BEIIECTB MOXKET pearupoBaTh okcua cepsl (VI): a)
Bo/a, 0) ruapokcun Oapusi, B) okcun yraepoaa (1V), r) aurpat menu (1), 1) okcun amomMunus,
K) ocopHas kucnora. OOBSICHUTE U 3alUIINTE YPAaBHEHUS BO3MOKHBIX PEAKIMI U HA30BUTE
HPOAYKTHI peaKLU.

Bapuanr 6
1. Hanummure Gopmyny okcuaa M yKaXHTe €ro XMMMYECKHHM XapakTep: a) OKCHJ IMHKa, 0)

oxcun xjopa (V), B) okcun dochopa (1), r) okcum xenesa (11).
2. Hanumure:



a) mis kucaor HpyMoO, u HCIO, BO3MOXKHBIE KHCIOTHBIC OCTaTKH, YKa3aB HX
3apsITHOCTh M (POPMYITy KHCIOTHOTO OKCHJIA,

0) s ocHoBanuit CSOH u Fe(OH); ocHOBHBIC OCTaTKH, yKa3aB HX 3apsaHOCTh U
(bopMyITy OCHOBHOTO OKCHJIA;

B) rpaduyeckue popmyiast HoMoO4 u Pb(OH)s,.
3. BanummTe ypaBHEHHs pPEakiuii B3auMojeicTBus amporepHoro ruapokcuaa ceuHma (1V)
Pb(OH), ¢ pacTtBopamu: a) a30THOW KHCJIOTHI, 0) THAPOKCHIA HATPHSL.
4. CocraBbTe SMIHpHUYEcKUe U rpaduueckue (GOpMysbl CONEH M YKaXKHTE THII COJHU: a)
rugpodocdar kanus, 0) pocdar xenesa(lll), B) ruapoxcoxiopun sxemneza(lll).
5. VkaxuTe, ¢ KAKUMHU U3 TIEPEUYUCIICHHBIX BEIIECTB MOXKET PearupoBaTh TUIAPOKCH] KalHs: a)
ruapokcua Oepwinus, 0) oxcua Harpusi, B) HuTpar memu(ll), r) okcum yrmepoma (1V), m)
CEpOBOZIOPOAHAS KHCIOTA, 3X) TuAapocyibdun kamus. OOBSCHUTE W 3allUIIATE YpPaBHEHUS
BO3MOXHBIX PEAKLIHI U HA30BUTE MPOAYKThI PEAKLIHIA.

Bapuanr 7

1. HazoBuTe OKcHIbI M yKaxuTe uxX xapakrep: a) SOz, 0) SO,, B) FeO, 1) AsO;. Jlonummre

ypaBHenue peakiun SO,+ HyO —> HazoBUTE TPOAYKTHI pEaKIIUu.
2. Hanumwre:

a) st kucnot: H,SiO3, Hy AsO4 BO3MOKHBIC KHCIIOTHBIE OCTATKU YKa3aB UX 3apsiIHOCTD U
(bopMyITy KHCIIOTHOTO OKCHJIA.

0) s ocHoBauwmii: H,SiO3, KOH Bo3MOKHBIE OCHOBHBIC OCTATKH, YKa3aB MX 3apsAAHOCTD U
(dhopMyTy OCHOBHOTO OKCH/IA.

r) rpaduueckue hopmyisr: HpSiO3z, HaSiO3.
3. BanummTe ypaBHEHHsI peakiuii B3auMoencTBus aMmporepHoro ruapokcuaa muaka Zn(OH); ¢
pacTBOpamH: a) CEpPHOM KUCIOTHI, 0) THAPOKCHIOM HATPUSI.
4. CoctaBbTe SMIIUpUYECKHe U rpaduyeckue GopMysIbl COICH U YKaKHUTE THIT COIH: a) XJIOPHT
IIOMUHUS, 0) XJIOPUA-THIPOKCU ATFOMUHUS, B) THAPOCYIb(AT MarHus, r) THIPOKCOXIOPU
QITIOMUHUS.

5. YkaxuTe, ¢ KaKUMH M3 TEPEYNCIEHHBIX BEUIECTB MOXET pearupoBaTh OPOMOBOAOPOIHAS
KucioTa: a) okcun keinesa (VI1), 6) cuukat HATpHs, B) OKCHUJl alFOMHHUS, T) HUTpAT cepedpa,
Jl) CEpHUCTas KUCIOTa, ) OpoMuI-ruapokcua marHus. OOBSCHUTE U 3alMIIUTE YpaBHEHUs
BO3MOJKHBIX PEaKIMil U HA30BUTE MPOLYKTHI PEaKIIHiA.

Bapuanr 8

1. Hanmmmre GhopMyInbl CIeTyromuX OKCHIOB H YKOKUTE UX XUMHUYECKUHA XapaKTep: a) OKCH
yriepona (1V), 6) okcun Banamus (V), B) okeua Banagus (111).
2. Hanmumure:
a) muist kucnoT HJO3 u H3PO,4 Bo3MOXKHBIE KUCTTOTHBIE OCTaTKH, YKa3aB UX 3apSAHOCTh U
(bOopMyITy KHCIIOTHOTO OKCHJIA.
0) mist ocaoBanuit CSOH u Mn(OH) Bo3MOKHBIC OCHOBHBIE OCTaTKH, YKa3aB UX
3apsITHOCTD U (POPMYITY OCHOBHOTO OKCHJIA
B) rpaduyeckue popmymnsr HIO3 u Mn(OH)s.
3. 3anumuTe ypaBHEHUsI peakuil B3auMoAecTBUA aM(OTEPHOT0 THAPOKCHIA 0JIOBa,
Sn(OH), ¢ pacTBOpamu: ruIpOKCHIA HATPHSL, 0) a30THOM KUCIOTOM.
4. CocraBbTe 3MIupHUeckue U rpapudeckue GopMysibl COJe M yKaXkKUTe TUII COJIU: a) CyIbdu
IIOMUHUS, 0) TUIPOCUIINKAT HATPUS, B) THAPOKCOHUTPAT KaTbLIUS.
5. VYkaxwure, ¢ KaKUMHU U3 TEPEUNCICHHBIX BEIIECTB MOXKET PEarkpoBaTh CEpHas KHUCJIOTA: a)
HUTpat Oapusi, 0) okcua xpoma (VI), B) rugpokcua anmoMuHus, r) GochopHast KUCIO0TA, 1) OKCUIL
xkenesa (), xx) ruppocynsdar HaTpus. OOBSICHUTE W 3aMUIIATE YPABHEHHUS BO3MOXKHBIX
peaKuii ¥ Ha30BUTE MPOAYKTHI pEaKLIUH.



Bapuant 9

1.Hanummure GopmyIbl clieylomux OKCUIOB U YKaKHUTE UX XUMUYECKHUIT XapaKTep: a) OKCUJT
oepuus, 6) okcua mapranna (V1I), B) okcua yrnepona(lV), r) okcua kanbims.
2. Hanumure:

a) st kuciiot HCIO,4 u H3PO4, BO3MOXKHBIE KUCITOTHBIC OCTATKH, YKa3aB UX 3apsIHOCTD
1 GOopMyITy KUCIIOTHOTO OKCHUJIA;

0) nnst ocHoBanuit AU(OH); 1 CUOH B03MOYXHBIE OCHOBHBIC OCTAaTKH, YKa3aB MX
3apsAAHOCTH (POPMYITy OCHOBHOT'O OKCHJIA,

B) rpaduueckue popmynsl HCIO, u Au(OH)s,
3. 3anuiuTe ypaBHEHUS peakuil B3aUMOAECHCTBUSA aM(OTEpHOr0 THAPOKCHIA 0JI0OBA
Sn(OH); ¢ pacTBOpaMu: a) a30THO KUCIIOTHI, 0) THIPOKCH/IA HATPHSL.
4. CocraBbTe SMnHpUuYecKue U rpaduueckre GopMyIibl CONECH U YKaKUTE TUI COJIH: a)
muruapodocdar HaTpus, 6) kKapOoHAT KaJbIHs, B) THAPOKCOKAPOOHAT HATPHUSL.
5. VYkaxuTte, ¢ KAKUMH U3 TEPEUYHCICHHBIX BEIIECTB MOXKET PearupoBaTh a30THAs KUCJIOTA: a)
okcuy xenesa (1), 6) mpimbskoBas kuciota, B) ruapokcun meau (11), r) kapboHaT KambIus, 1)
okcua docdopa (V), x) ruapokconutpat xkeneza (l1). OObscHUTEe U 3anUIINTE ypaBHEHUS
BO3MOJKHBIX PEaKIMi U HA30BUTE IPOLYKThI PEaKIIHiA.

Bapuant 10

1. Harmummre popMysibl CIEIYIOIIMX OKCUAOB U YKAKHUTE WX XHUMHUYSCKUH XapakTep: a) OKCH]Y
Harpus, 0) okcux aszora (V), B) okcup cepsl (V1), 1) okcup sxenesa (11).
2. Hanumwre:

a) muist kucnnotT HNO3 u H3PO4 Bo3MOkHBIE KUCITOTHBIE OCTATKH, YKa3aB UX 3apsAIHOCTD U
(bopMyITy KHCIIOTHOTO OCTATKa;

0) s ocaoBanuii LIOH 1 Cu(OH), B03MOKHBIE OCHOBHBIC OCTATKH, YKa3aB X
3apsIHOCTD (DOPMYITY OCHOBHOTO OKCH/IA;

B) rpadpuueckue popmyasl H;SO3 u Fe(OH)s;
3. 3anuiuTe ypaBHEHUs peakuuil B3auMoaencTeusa ampotepHoro ruapokcuaa xpoma (1) ¢
pacTBOpamHu: a) THIPOKCH] Kalusi, 0) a30THAs KUCIIOTA.
4. CocraBbTe SMNuUpuYecKue U rpaduyeckue GopMyJsibl COEN U YKa)KUTE THI COJIM: a)
kapOoHat Maruus, 0) cyabdar sxenesa (1), B) ruapodocdar kambiius.
5. Ykaxure, C KAKIMH U3 TIEPEUNCIICHHBIX BEIIECTB MOYKET PearupoBaTh COJSTHAS KHCIIOTA: a)

CuQ, 6) Cu, B) Cu(OH),, r) Ag, 1) Al(OH)s,
Bapmuanr 11

1. Hannmmre opMysbl CIEAYIOMMX OKCUJOB U YKaKUTE UX XUMHUECKUI XapakTep: a) OKCHU[
kanbiwms, 0) okcua mapranna (V1), B) okeun yraepona (1V), T) okenn 6epusimusi.
2. Hanumwre:

a) st kucsrot HoSO4 m H3PO4 BO3MOXKHBIE KUCIIOTHBIE OCTAaTKH, YKa3aB UX 3apsTHOCTh
U GOpMYITy KUCIIOTHOTO OKCHJIA;

0) s ocHoBauuii Al(OH)3 u LIOH Bo3MOHbBIE OCHOBHBIC OCTATKH, YKa3aB UX
3apsAAHOCTD (POPMYITY OCHOBHOTO OKCHJA;

B) rpaduueckue popmyisl Al(OH)3 u H,SO4,
3. 3anumuTe ypaBHEHHUS peaklMid B3auMoJIeicTBUS aM(pOTEpHOro THAPOKCHIA AIFOMUHUS C
pacTBOpaMH: a) COISTHOM KHUCIOTHI, 0) THAPOKCH 1A KaJIHS.
4. CocraBbTe sMIupudeckue u rpaduyeckue GopmMysbl Colel U YKaKHUTE THIT COIHU: a) XJIOPUT
6epuus, 6) auruapodocdar HaTpUsl, B) TUIPOKCOCYIb(GAT aTFOMUHHUS.



5. Vkaxwure, C KAKUMHU U3 TIEPEUUCIICHHBIX BEIIECTB MOXKET PEarupoBarh a30THAs KUCIIOTA: Q)
ruapokconutpart xenesa (1), 6) okcua pocdopa (V), B) kapOOHAT KaIbIUs, T') TUAPOKCHI MEIN
(1), ) MbIIBIKOBAs KMCIOTA, XK) okcu xenesa (1),

Bapuanr 12

1. Harmumre gopmyny okcumoB anemeHToB ||l mepuona meproandeckoil CUCTEMBI, YUUTHIBAs
UX BBICHIYIO BaJICHTHOCTh, U YKQKUTE XMMHUUECKUNA XapaKTep OKCHUJIOB.
2. Hanumwre:

a) ms kucinot HCIO u HySO3 Bo3MOKHBIE KHCIIOTHBIC OCTATKH, YKa3aB UX 3apsAHOCTD U
(dbopMyITy KUCIIOTHOTO OKCHUA;

0) mis ocuoBanmii CSOH m Zn(OH), BO3MOXHBIC OCHOBHBIE OCTATKH, yKa3aB HX
3apsTHOCTD (DOPMYITY OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyiasl H,CO3 u Zn(OH),,
3. 3anummMre ypaBHEHUs peakUuid B3aUMOJCHCTBUS aM(OTEPHOTO THIPOKCHIA OSpHUIUTHS C
pacTBOpamH: a) TUJIPOKCH A HATpus, O) CEpPHOI KUCIIOTHI.
4. CocraBbTe dMIHpUYECKUE U rpaduueckre GopMyIbl cosieil M YKaXUTe TUI COJH: a) cynbdar
xpoma (I11), 6) ruapocuIMKaT KaJIblKs, B) THAPOKCOXJIOPHU MarHusl, T') THIPOKCOXJIOPU Oapus.
5. VkaxuTe, ¢ KaKUMH M3 TEPCUMCIICHHBIX BEIIECTB MOXeET pearupoBarh Boxa: BaO, Li,0,
Cu0, SOg, Ca0, SiO,, P,0s, Fe,03, Al,03, Na,O, Mn,07. Hanuiute ypaBHEHUS peakiiuii.

BapuanTt 13
1. HazoBure okcuasl: Na,O, N,Os, CrOz, CaO, SiO; u ykakuTe UX XHMHUYCCKHI XapakTep.
3akonuute ypaBHeHus peakuuu MnyO7 + H,O —> | Ha30BUTE NPOIYKTHI PEAKIHH.
2. Hamuimure:

a) muist kucnnotT HNO; u H3PO4 Bo3MOkHBIE KUCTIOTHBIE OCTATKH, YKa3aB UX 3apsAIHOCTD U
(dbopMyITy KHCIIOTHOTO OKCHJIA;

6) mns ocHoBauuii MN(OH);, u Ba(OH), Bo3MOXHbIe OCHOBHBIE OCTAaTKH, YKa3aB HMX
3apsTHOCTD (DOPMYITY OCHOBHOTO OKCH/IA;

B) rpaduueckue popmynsr HsPO4 1 MN(OH)s.

3. 3anumuTe ypaBHEHHUS peakluil B3aMMOJIEHCTBHS aM(pOTEPHOrO0 TMIPOKCHIA ATOMHUHMS C
pacTBOpaMu: a) a30THOM KHUCIIOTHI, 0) THAPOKCHIA KaJIHSL.

4. CocraBbTe dMIUpHUYECKUE U Tpaduueckue GopMysbl COJleH U YKaKUTE THI COJM: Cynbdar
AIIOMUHUS, KapOOHAT HATpus, AMruApopocdaT Kaaus, TUTHIPOKCOXIOPU]T ATFOMUHHSL.

5. YkaxuTe, ¢ KaKMMH M3 MEPEUUCICHHBIX BEIECTB MOXET pearupoBaTh okcup Oapus: Al,
Al;O3, S, SO, H,SO4, NaSO4. OOBsICHHTE M 3alUIIATE YPAaBHEHUS BO3MOXKHBIX PEaKIUd |
HA30BUTE MPOAYKTHI pEaKILU.

Kaaccnl HEOPraHnIE€CKUX coeTUHEHHUI.

XUMUYECKHE BEIECTBA MPUHATO ACIUThH Ha JBE OOJIbLINE IPYMIbl: HEMHOTOYUCIEHHYIO
IPyMIy HOPOCTHIX BELIECTB (MX, C YYETOM IJIOTPOIHBIX MOJM(HUKAIMNA HACUUTHIBAETCS OKOJIO
400) 1 ouyeHb MHOTOUHCJICHHYIO IPYIIY CIO0KHBIX BemecTB. ClI0XKHbIE BEIeCTBAa OOBIYHO ACIAT
Ha YeThIpe BaXKHEHIIINX KJIacca: OKCHJIbI, OCHOBAHHUS (TUAPOKCHIBI), KUCIOTHI U COJIH.
[IpuBeneHHas Bblllle NEpBUYHAs KIacCHU(PUKAILUs SBISETCS HECOBEPILIEHHOM, T.K. B HEW HeT
MecTa Uil aMMHaKa, THApPHAaM, HUTPHJAM, U JPYruM OWHApHBIM COEIMHEHHMSIM METaJUIOB C
HEMETaJIJIaMH.

BeuwectBa




[MpocTble CnoxHble
MeTannbl Hemeyannbl Okaunabl OcHoBaHuA Kugno ||Comnu
niimn
Tbl
FI/II[pOKCI/II[BI
v
K, My, Al Cl, P, Si CO,, FeO HMnO, ||Na,CO;
NaOH, H,SO;
Cr(OH)g
Kucaorsl

KucaoTel — 3T0 Cl10KHBEIE BCIIECTBA, B MOJICKYJIaX KOTOPBIX aTOMBI BOAOPOJa CBA3AHBI C
KUCIIOTHBIMU ocTaTkamu. C TOYKHU 3pCHHA TCOPUU BHCKTpH‘ICCKOﬁ Juccoluanmu, KHCIIOTOM
Ha3bIBACTCA COCANHCHUC, 06pa3y101uee Inpu gucconranu B BOAHOM paCTBOPE U3

IMMOJIOKHUTECIBbHBIX HOHOB TOJIBKO HOHBI BOAOPOJa H+.

OOBIYHO HA3BaHUE KUCIIOPOJICOIEPIKALINX KUCIOT MIPOU3BOIUTCS OT Ha3BaHUs HEMeETallIa ¢
npuOaBICHUEM OKOHYAHUM —Hasl, -Basi, €CJIM CTCTICHb OKUCJICHUS HEMETAJlJIa paBHA HOMEPY
rpynnsl. [lo Mepe nmoHMmkeHus cTeneHn OKUCIeHHs Cy(P(HUKCHI MEHSIFOTCS B CIISAYIOIEM

MOpsIZIKE: -OBaTasi, -ucTas, ~-OBaTUCTAsI.

Kuciaotsl

Mo uncny aTomoB BoA4OPOAaA, CNO-
COOHbIX K OTLLENNEHWNIO B BOAHOM

pacTtBope, KNCNOTbl AEeNAT Ha:

AN

X
Mo cocTtaBy KNCNOTbI AeNAT Ha:

O,EI,HOOJvC.HOB- I[B}jv'xoc- Tpeioc- Kucnopopoco- || beckucnopoansie
HOBHblE HOBHblE nepalime
HNO; H,CO; HsPO, HCI
HCI H,S0, H3AsO, HF
HF H,MnO,

IHony4yenune kucaorT

a) BCCKI/ICJ'IOpOI[HBIC KHCJIOTBI MOT'YT OBITh MOJIYYCHBI TP HCTIOCPEACTBECHHOM COCAUHCHNUN



HCMCTAJIJIOB C BOAOPOAOM:

H, + Cl, = 2HCI
H, + S = H,S
H, + F, = 2HF

H, + Br, = 2HBr

0) Kucnopoaconepxamue KUCIOTH MOTYT OBITh MOJYYEHBI MPH B3aUMOACHCTBUM KUCIOTHBIX
OKCHJIOB C BOJIOH.

P,Os5 + H,O = 2HPO;

P,O5 + 3H,0 = 2H3PO,

AS,05 + 3H,0 = 2H3ASO,
Cl,07 + H,0O = 2HCIO,4

CO, + H,0O = H,CO4

SO; + H,0O = H,SO,

N,Os + H,O = 2HNO3

6ClO, + 3H,0 = 5HCIO3; + HCI

B) Kak OGeckuciiopognbie, Tak ¥ KHCIOPOI0COICPKAIINE KUCIOTHI MOYKHO ITOJTYYHTh 110
peaxusM oOMeHa MEKIy COJIIMU U APYTUMHU KUCIOTaMU:

KCIO4 + H,SO4 = KHSO,4 + HCIO,4
CaBr; + H,SO3 = Ca803¢+ 2HBr
FeSO,4 + H,S = FeS| + HySO4

Na,SiO3; + 2HCI = H,Si03]+ 2NaCl
Ba(C|03)2 + H,SO, = 2HC|03 + BaSO4l

r) Hexotopslie MeTauibl BoccTaHaBIMBaroT a30THYI0 Kucioty (HNO3) ¢ o6pazoBanuem
COOTBETCTBYIOIINX KUCIIOT:

3P + 5HNO; + 2H,0 = 3H3PO, + SNOT
S+ 2HNO3; = H,SO4 + 2NO?T
3C + 4HNO3 = 2H,CO3 + 4NO + COQT

n) [lpu HarpeBaHuM XJIOp CHOCOOEH BBITECHATH OpOM, HOJ, WM Cepy M3 COOTBETCTBYIOIIMX
0ECKHUCIOPOAHBIX KUCIIOT:

Cl, + 2HBr =2HCl + Br,

Cl, + 2HI £ 2HCI + 1,

Cl, +H,S Z2HCI + S

e) CuibHYI0 a30THYIO KHCIOTY MOKHO TOJYYUTh MpPU pPacTBope Oyporo rasa B BOJAE B
NPUCYTCTBUH KHUCIIOPOJIA:

ANO, + 2H,0 + 0, — 4HNOs;  wm

B Ha60paTOpHBIX YCJ'[OBI/IHX HpI/I BSaHMOJIGﬁCTBHH HI/ITpaTOB ICJIIOYHBIX METAJIJIOB C

KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM:
KNO3 + H2804 — KHSO4 + HN03

XuMH4YecKHe CBOMCTBA KHCJIOT



XHuMHYeCKHe CBOMCTBA CEPHOI KHCJIOTHI

a) Ilpu B3aumozecTBUM KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI C Pa3IMYHBIMU METAJUIAMHU, KaK
MpaBUJI0, MPOUCXOIUT €€ BOCCTaHOBJIEHUE 0 okcuaa cepsl (1V), Hanpumep:

Zn + 2H2804(K0Hu) =2ZnS04 + SO,7 + H,O
Cu+ 2H2804(K0HLL) = CuSO4 + SO,1 + 2H,0

n) Ilpu B3auMoAeCTBUM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C HEKOTOPBIMU HEMETalIaMU
TaK)Ke MPOUCXOUT €€ BOCCTaHOBJICHHE 110 okcuza cepol (1V), Hanpumep:

C + 2H,S0, (korm) = H,CO3+ 2S0; 1 + H,0
S +2H,S0, (koHw) — 2H,0 + 350, 1
2P + 5H,S0, (komw) = 2H3PO4 + SSOZT +2H,0

B) Paz0aBiieHHas cepHas KMCIOTa OKUCIISET TOJIBKO METAJLIBI, CTOSIIIIUE B PSAY HAIIPSDKECHUH
JieBee BOIOPO/Ia, HAIpUMEp:

Zn+ H2804 (pas6) — ZnSO4 + HZT
Mg + H>,SO,4 (pasb) = MgSO4 + HZT

r) [Ipu B3auMoelicTBUN IIEI0YaMH cepHasi KUCIOTa 00pa3yeT JiBa TUIIA COJIeH, cpeiHue
(cynbdatsl) u KuCIbIe (THIAPOCYIb(ATH):

2NaOH + H,SO,4 = Na,SO,4 + 2H,0
NaOH + H,SO4 = NaHSO,4 + H,O

n) IIpu B3auMoelCTBHUN C OKCHJIaMU METAJUIOB CEPHAsl KMCIIOTa 00pa3yeT coJib U BOAY:

H»,SO4 + K,0 = K,SO4 + H,O
H,SO, + MgO = MgSO4 + H,0
3H,S0, + AlL,O3 = A|2(SO4)3 + 3H,0

XuMHYECKHe CBOHCTBA A30THOM KUCJI0ThI
a) A30THasl KUCJIOTA pearnupyeT ¢ OKCHIaMH METAJJIOB ¢ 0Opa30BaHUEM COJIU U BOJIBIL:

2HNO3 + Kzo = 2KNO3 + HQO
2HNO; + MgO = Mg(NOs); + H,0
6HNO;3; + Fe,03 = 2F€(NO3)3 + 3H,0

0) A30THas KUCJIOTa pearupyeT ¢ OCHOBAHUSMU (peakius HeNTpaau3aim):

HNO; + NaOH = NaNO; + H»0
2HNO; + Zn(OH), = ZN(NO3), + 2H,0
3HNO, + Cr(OH)s = Cr(NOs)s + 3H,0

B) KoHIIeHTprpOBaHHAs a30THAs KKCJIOTa PearupyeT ¢ MeTalylaMu ¢ 00pa30BaHUEM OKCHIa
asora(lV):



Ag + 2HNO3 (comy = AGNO3 + NO,1 + H,0
Cu + 4HNO3 (koHL) — Cu(NO3), + 2NO,1 + 2H,0
Zn + 4HNO3 omy = ZN(NO3)+2NO; + 2H,0

n) Hekotopsie HeMeTaIbl BOCCTAHABIUBAIOT A30THYIO KHUCIOTY J0 OKCHJAA a30Ta pexke JI0
okcua azora(lV):

S + 2HNO;3; = H,SO,4 + 2NO
3C + 4HNO;3; = 2H,CO3 +4NO 1 + CO2 1
3Si + 4HNOj = 2H,Si0; + 4NO 1 + SiO; |

r) Pa3baBneHHast a30THAS KHCIIOTA PEarupyeT ¢ HEKOTOPBIMU METaIIaMu ¢ 00pa30BaHHEM
okcuza azora(ll):

3Ag + 4HNOj (pus5) = 3AGNO; + NOT + 2H,0
3CU + 8HNO3 (pass) = 3CU(NOg), + 2NO1 + 4H,0

e) Co CIIO’)KHBIMHU BEIIECTBAMH a30THAsI KMCJIOTa BOCCTaHABIMBaeTcs, Kak mpasuio 10 NO (pexe
10 NO,) okcupaa azora(ll), pesxe 1o okcuzaa azora (1V):

FeS; + 4HNO3 (xomy) = FE(NO3)3 + NOT + 2S + 2H,0
ZnS + 8HNO3; (komm) = ZnSOq4 + 8NO,1T +4H,0

MnS +8HNO3 (o) = MNSO4 + 8NO>1 + 4H,0
BHCI + 2HNO3 (comy = 3Cl, + 2NO? + 4H,0

s) OueHb pa3daBiieHHas a30THAsI KUCJIOTa C METaJlJIaMU 00pa3yeT HUTPAaT aMMOHUS:
Mg + 10HNO3 = 4Mg(NOs), + NHsNO3 + 3H,0

XuMHYecKue CBOMCTBA APYrUX KHCI0T
a) [Ipu B3aMOeHCTBUM KUCIIOT C METAJIJIaMH, PACIIOJI0KEHHBIMU B AIEKTPOXUMUYECKOM PSAAY
JieBee BOJI0po/1a, 00pa3yeTcs Collb U BhIIENAETCA ra3000pa3Hblil BOJOPO/], KpOME a30THOM
KHCJIOTHI.

3H,S0; + 2Al = A|2(SO3)3 + 3H2T
2H3PO,4 + 3Mn = Mng(PO4)2 + 3H2T
2HNO; + Fe = Fe (NOy), + Hz?t

0) C OCHOBHBIMH OKCHJIaMU KHUCJIOTBI PEarupyroT ¢ 00pa30BaHUEM COJIU U BOJBI:
H,CO3 + CaO = CaCO3 + H,O

H,S + MgO = MgS + H,0

2H3PO,4 + 3Zn0 = an(PO4)2 + 3H,0

B) C OCHOBaHUAMH KHUCIOTHI pearupyror € 06pa30BaHHeM COJIN U BOJbI:
H,CO3 + Ca(OH)z = CaCO; + 2H,0

H,SO; + Zn(OH)2 = ZnS0O3 + 2H,0

Hs;PO, + Fe(OH)3 = FePO, + 3H,0

r) C coisiMM KHCIIOTHl BCTYHAlOT B PEaKLUI0 OoOMeHa, rie oOpa3yercs HOBas COJb M HOBas
KHCIIOTA:

H,CO3 + CaSO3; = CaCO3|+ H,SO3



HCI + AgNO; = AgCl| + HNO;
H,SO, + BaCl, = BaSO,| + 2HCI
2H3PO,4 + 3Na,SiO3; =3H,SiO3 + 2NazPOq

Tunosbie npumepsbl K TeMe: «Kucaorsn»
[Tpumep 1.
Kaxkue BemiecTBa Ha3piBatoTcs kuciaoramu? HauepTure B TeTpaau NPUBEICHHYIO HUAXKE
Ta0JIMIly, U B COOTBETCTBYIOIIUX rpadax 3amuiIuTe XuMuieckue GopMyIibl U3BECTHBIX BaM
KHUCIIOT. [loTuepKkHUTE KUCTIOTHBIE OCTATKU U OTMETHTE UX BAJICHTHOCTb.

Kucaorsl
Kucnoponoconepxaiiue IBGCKI/ICJIOpOI[HBIG IOI[HOOCHOBHLIG ‘I{ByXOCHOBHBIe ITpeXOCHOBHbIe

OTBer :

Kucioramu Ha3bIBalOTCS BEIIECTBA, KOTOPHIE COCTOST M3 aTOMOB BOJAOPOJIA, CIIOCOOHBIX
3aMeClIaTbCad HaA arToMbl METAJJIa W KHCIOTHBIX OCTATKOB. C TOYKHN 3peHI/I$I TGOpI/II/I
AJICKTPUYCCKON JTUCCOIMAIIMM KHUCJIOTBI — 93TO BEIIECTBA, KOTOPHIE B BOJHOM pPacTBOPE
JTUCCOIMUPYIOT Ha MOHBI BOJIOPO/Ia M KMUCIIOTHOTO OCTaTKa.

Kucnotsl
Kucnopomocoaepxariue beckucmopoaHbie OnHOOCHOBHBIE  |/IByXOCHOBHBIE TpexocHOBHBIE
| | | 1 11
HNOs HCI HNOs H2SO4 H3PO4
1 1 | 1 11
H2SO4 H.S HNO, H.S H3BOs
11 | | 1
HsPO, HBr HE H2COs

[Tpumep 2.

CocraBbTe CTPYKTypHBIE (QOpPMYJIBI  CIEAYIOMIUX KUCJIOT: a) YrojpHOH, O)
OpPOMOBOIOPOIHOM, B) cepHHCTOI, T) x10pHOH HCIO4

H-0O
OtBerT: C:O\
H-0 /

a) yronpHas kuciiota Hy,CO3: H-0-C =0 wm

O-H
H-O0-C ¢
o N\
0) 6pomoBooponHas kucnora HBr: H — Br
°-h
B) ceprucras kuciora H,SO3:  S=0
\O-H



I
r) ximopHas kuciaora HCIO;; H-O-CI-0

3. Kakumu ciocobamu mosmydaroT KuciaoThl? COCTaBbTE YpaBHEHUS PEAKIIHMA.

OrtBer :
Kucnoponacoaepkaiue KUCIOTBI MOXKHO MOJIYYUTh B3aUMOJCUCTBHEM KHCIOTHBIX
okcunoB ¢ Bogoi: SOz + H,O = H,SO,

1) beckucnopoaHbie KUCIOTHI MOMY4YalOT B3aUMOCHCTBHEM BOJOPO/Ia C HEMETAIIOM:
H, + Cl, = 2HCI
2)CuiIbHBIC KMCIOTHI BBITECHSIOT OoJjice cirabble W3 HUX COJIEH:
K>S + H,SO,4 = K,SO4 + HQST
4. Kakumu aByMs cioco0amMu MOKHO TIONyYUTh:  a) opTodochopHyIO KUCIOTY, 0)
CEPOBOJIOPOAHYIO KHCIOTY? HanuimuTe ypaBHEHHE COOTBETCTBYIOIINX PEAKITUH.
OtsBer :

a) 1) peaknus okcuaa pochopa (V) ¢ Bogoii:
P,O5 + 3H,0 = 2H3PO,

2) peaxims conel GocPOpHON KUCIOTHI C CUIIbHBIMH KUCIIOTAMH:
Ca3(PO4)2 + 6 HCIl = 3CaCl, + 2H3PO,

0) 1) peakuus cojeil cepoOBOIOPOIHOMN KUCIOTHI ¢ CHILHBIME KHCIIOTAMU:
K,S + 2HCI = 2KCI + H,S1

2) peaxius cepsl C BOIOPOIOM U pacTBoperus H,S B Bose:
H,+ S =H,S i

5. 3aMUIINATE 10 TPU YpPaBHEHUS PEAKIINH PA3JIOKEHUS, COSTMHEHMS, 3aMEICHUsT 1 0OMEHa
C y4aCTHEM KHUCJIOT.

OTtBer :
1) Pasnoxenne: HySi05 = H,0 + Si0p, HySO05 = H,0 + SOy, 2HI = Hy + 1

2) Coenunenne:P,0s + 3H,0 = 2H3P0O,4 , SO3 + H,0 = H,SOy,
Cag(PO4)2 + H;PO, = 3CaHPO,

3) 3amemienue: Zn + 2HCI = ZnCl;, + Hy?1
Fe + H,SO, = FeSO, ™+ Hy
2Na + H3PO4 = Na 2HPO4 + HzT

4) O6men: NaOH + HCI = NaCl + H,O
Ca0 + 2HNO; = Ca(NO3); + H,0
Na,S + H,SO,4 = Na,SO, + H,S1



S. Hanumure w  nOpuBeagure 1o TpU  YpaBHEHUS  XHMHYECKMX — PEaKUUi,
XapaKTEePU3YIOLUX XUMHUYECKHE CBOMCTBA KHUCIOT. OTMEThTE, K KAKOMY THUIly PEaKIMU OHU
OTHOCHTCH.

6. Ortser:
4) Kucnora + Metaiut = conpb + BOAOPOA- peaklUs 3aMEIIEHUS

Zn+ 2HCI = ZnCl, +Hy1
Fe+H,SO, = FeSO4+H, i
3Mg+2H3P0O4 = Mg3(POy)2+3H,1

5) Kucnora + ocHOBHO# OKcU = cOb + BOJa — peakius oOMeHa
3Li,0+2H3PO, = 2Li3PO,4+ 3H,0

CaO+ 2HNOs; =Ca (N03)2+ H,O

Fe,O3 + 3H,S0O, = Fez(SO4)3 +3H,0

6) Kucnora +ocHoBanue = coiib + Boja — peakuus oOMeHa
NaOH+ HCI = NaCIl+H,0

Mg (OH)2+ H,SO, = MgSO4+2H20

Fe (OH)s+ 3HNO3; = Fe(NO3)3+3H,0

7) Kucora + cosb = apyras colib + Ipyras KUCJIO0Ta- Peakiis oOMeHa
Na,SiOs+ 2HNO3; =2NaNO+ HQSIOgl

K5S + H,SO,4 = K,SO4+ HZST

Cas (PO4)2 +6HCI = 3CaCl, + 2H3PO,

7. Kakue u3 BemecTs, (OpMyibl KOTOPBIX MPUBEICHBI, pEarupyroT ¢ COISTHON KUCIOTOM:
a) CuO, 6) Cu, B) Cu(OH),, r) Ag, n) Al(OH)3?

OrtBer:
C COJITHOM KUCJIOTOU pearupyroT OCHOBHBIC OKCUIBI U OCHOBAHUS, HO HE PEarupyroT METaJIIbI,
CTOSIIME B psAly HalpsbKeHuid mpasee Hy Bogopona:

a) CuO + 2HCI = CuCl; + H,0

6) Cu+HCI =

B) Cu (OH), + 2HCI = CuCl; + 2H,0
r) Ag + HCI =

1) Al(OH);3 + 3HCI = AICI; + 3H,0

8. HanumuTe ypaBHEHHs peakiMii, KOTOPbIe OCYIIECTBUMBI:

Na +HCI

— Zn + HNO3 — Mg + HCl —
CaO + HCI — Al + HC1 — Fe,O3 + HCI —
Mg + H:PO, — Fe,O3; + H,SO, — Ca + H3PO, - ...
leo + H3PO4 - Zn + H3PO4 — MgO + H3PO4 —
Al + H,SO4 — Al,O3; + H,SOs — MgO + H,SO,4 —
Zn + HCI — Cu + HCI1 — Mg + H,SO, —
Au+H,SO, — NaCl + HCl1 — H;PO4 + H, SO, —
Na,SO, + HCI — Na,COs + HCl — Fe(OH); + HNO; —

NaCl + HNO; —

OtBerT:



2Na + 2HCI = 2NaCl + Hy1

2Al + 6HCI = 2AICI; + 3H,1

3Ca + 2H3PO, = Cag(PO4)2 + 3H2T
3Zn + 2H3PO, = Zn3(PO4)2 + 3H2T

2Al + 3H,S0, = A|2(SO4)3 + 3H2T
MgO + H,SO, = MgSO4+ H,O

Zn + 2HCI = ZnCl; + H?

Mg + H,SO4 = MgSO4 + Ho?1

NaCl + HCI =

Na,SO, + HCI

FE(OH)g + 3HNO; = FE(NOg)g + 3H,0
3Zn + 8HNO3 = 3Zn(NO3), + 2NO + 4H,0
CaO + 2HCI = CaCl, + H,O

Fe,O3 + 6HCI = 2FeCl3 + 3H,0

Fe,O3; + 3H,SO, = Fez(SO4)3 + 3H,0
3Li,O + 2H3PO, = 2L|3PO4 + 3H,0
3MgO + 2H;PO, = Mgg(PO4)2 + 3H,0
A|203 + 3H,S0, = Al, (504)3 + 3H,0
Cu +HCI =

Au + H,SO, =

Hs;PO4 + H,SO,4 =

Na,CO3; + 2HCI = 2Na CI +CO,1 + H,0
NaCI(TB,) + HNO3 (kupm) = NaNO; + HCI
Mg + 2HCI = MgCl + Hy1

3Mg + 2H3PO, = Mgg(PO4)2 + 3H2T

KHUCJIOTHBIE OKCH/IbI
Bapuanr 13

B,Os; + AlLbO3 —
B,O3 + Fe(OH)3 -
SO3+ NaOH —

SOz + FeO —

Mn,O; + FE(OH)g —
Mn,O; + MgO —
P,Os + H,O —

P,Os5 + Na,O —

CO, + Zn(OH), —>
CO,+ NaOH —
N.Os + Cr,0;3 —
N,Os + Al(OH)3 -
N,Os + CaO —

P,Os + Zn(OH)z —>
P205 + I\/IgO —>
Mn,O; + Al,O; —
Mn,O; + FE(OH)g —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 14

P,Os5 + Cr,0; —

P,O5 + Al(OH)3 -

P,Os + MgO —

P,O5 + Zn(OH)z —



P,Os + LIOH —
CO, + Zn(OH), —
CO,+ NaOH —
N,Os + Cr,03 —
N,Os + Al(OH)3 —
N,Os + CaO —
B,Os; + Al,O; —
B,O3 + Fe(OH)3 -
SO3+ NaOH —
SO3+ FeO —»
SO3+H,0 —»
Mn,O; + Fe(OH)3 -
Mn,O; + MgO —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 15

SOs + Fe(OH)3 -
O3+ Zn(OH), —
B,O3 + MgO —
B,Os3 + Zn(OH)z -
B,Os; + NaOH —
B,Oz; + H,O —

CO, + Zn(OH)z —
CO,+ NaOH —
N>Os + Cr,0; —
N2Os + AI(OH); —>
N,Os + CaO —
Mn,O; + Al,bO; —
Mn,O; + FE(OH)g —
Mn,O; + MgO —
P,Os5 + Cr,0O; —
P,O5 + Al(OH)3 -

KHUCJIOTHBIE OKCHUJbI
Bapuanr 16

Mn,O7 + Al,O; —
Mn,0O7 + Zn(OH), —
Mn,O; + NaOH —
Mn,O; + K;O —
Mn,O; + H,O —
P205 + HZO —>

P,Os + Na,O —

CO, + Zn(OH)z -
CO,+ NaOH —
N.Os + Cr,03 —
N,Os + Al(OH)3 -
N,Os + CaO —

P205 + I\/IgO —>

P,O5 + Zn(OH)z —
B,Os; + K:O —

B,O; + MgO —



B,O; + Zn(OH)z —
B,O3; + NaOH —

KHUCJIOTHBIE OKCUJbI
Bapuanr 17

N,Os + Cr,0; —
N,Os + Al(OH)3 —
N,Os + Be(OH)z —
N,Os + LIOH —
N,Os + H,O —

P,Os5 + H,O —

P,Os5 + Na,O —

CO; + Zn(OH),; —
CO,+ NaOH —
N.Os + Cr,0;3 —
N.Os + AI(OH); —
N,Os + CaO —
Mn,O7 + Al,O; —
Mn,0O; + Fe(OH); —
Mn,O; + MgO -
Mn,0O; + Zn(OH), —
B,O3 + MgO —

KUCJIOTHBIE OKCH/IbI
BapuanT 18
N,O3+Zn0O —

N,O; + Fe(OH)3 -
N,Osz+ BaO —

N.O3 + Zn(OH)z -
N,Osz+ NaOH —
N,O3 + FeO —

N,Oz + H,O —

P,Os5 + H,O —

P,Os5 + Na,O —
Mn,O7 + Al,O; —
Mn,O; + FE(OH)g -
Mn,O; + MgO -
Mn,0O7 + Zn(OH), —
B,O; + Zn(OH); —
B,O; + NaOH —
N,Os + Al(OH)3 -
N,Os + CaO —
Mn,O; + Al,O; —

KMUCJIOTHBIE OKCUJbI
Bapuanr 19

COy+ AlLO; —

CO, + Fe(OH)3 -

COs+ MgO —

CO; + K, O —»



CO;+H,0 —»
Mn,O7 + Al,LO3; —
Mn,O; + FE(OH)g -
Mn,O; + MgO -
Mn,O; + Zn(OH)z —
N.Os + Cr,0; —
N.Os + A|(OH)3 -
N,Os + CaO —
Mn,O7 + Al,O3; —
Mn,O; + Fe(OH)3 —
Mn,O; + MgO -
Mn,O; + Zn(OH)z —
Mn,O7 + Zn(OH)z -
Mn,O7; + NaOH —

KHUCJIOTHBIE OKCUJbI
Bapuant 20

SO, +Cr,0; —

SO, + AI(OH); —
SO+ MgO —>
SO,+ Zn(OH)z -
SO, + LIOH —
SO+ H,O —»

SO, + Na,O —

P,Os5 + H,O —

P,Os5 + Na,O —
N.Os + Cr,0;3 —
N,Os + AI(OH); —
N,Os + CaO —
Mn,O7 + Al,O; —
Mn,0; + Fe(OH); —
Mn,O; + MgO —
Mn,O; + Zn(OH)z -
Mn,O; + Al,LO; —
Mn,0; + Fe(OH); —
Mn,O7 + MgO -
Mn,0O; + Zn(OH), —

KHUCJIOTHBIE OKCHUJbI
Bapuant 21

SiO; +Zn0O —
SO, + Fe(OH); —
SiO,+ BaO —
SiO, + Zn(OH)2 -
SiO; + NaOH —
SiO; + FeO —
Si0, +H,O —
P205 + HZO —>
P,Os5 + Na,O —
N.Os + Cr,03 —
N,Os + Al(OH)3 -



N,Os + CaO —
Mn,O7 + Al,LO3; —
Mn,0O7 + Fe(OH); —
Mn,O; + MgO -
Mn,O; + Zn(OH)z —

KHUCJIOTHBIE OKCUJbI
Bapuaur 22

B,Os; + Al,O; —
B,O; + Fe(OH)3 -
B,O; + MgO —
B,O; + Zn(OH)z —
B,Oz; + NaOH —
B,Os; + K:O —»
B,Oz; + H,O —
P,Os + H,O —
P,Os + Na,O —

KHUCJIOTHBIE OKCHU/bI
Bapuanr 23

P,Os5 + Cr,0O; —
P,Os5 + AI(OH); —
P,Os + MgO —

P,0s + Zn(OH), —>
P,Os + LIOH —
P,0s5 + H,O —

P,Os5 + Na,O —
Mn,O; + Al,O; —
Mn,0O7 + Fe(OH); —
Mn,O7 + MgO -
Mn,0O; + Zn(OH), —

KHUCJIOTHBIE OKCH/JIbI
Bapunant 24

SO0z +2Zn0O —»

SOz + FE(OH)g —
SO3+Ba0O —

SOs + Zn(OH), —

SO3+ NaOH —

SOz + FeO —»

SO3+H,O —

KMNCJIOTHBIE OKCUbI
Bapuanr 25

B,Os; + Al,O; —

B,O3 + Fe(OH); —

B,O3 + MgO —

B,Os + Zn(OH); —

B,O3; + NaOH —

B,Osz; + K;O —

B,O; + H,O —



KMUCJIOTHBIE OKCUJbI
Bapuanr 26

P,0s + Cr,03 —

P,Os + Al(OH)3 —

P,Os + MgO -

P,Os + Zn(OH)z -

P,Os + LIOH —

P,0s5 + H,O —

P,Os + Na,O —

KHUCJIOTHBIE OKCHU/bI
Bapuanr 27

SO3+7Zn0O —»

SO;3; + Fe(OH); —
SO3;+Ba0 —

SOz + Zn(OH); —

SOz + NaOH —

SO; + FeO —

SO3+H,0O —»

KUCJIOTHBIE OKCH/IbI
Bapuanr 28

Mn,O; + AlLO; —

Mn,O; + Fe(OH); —
Mn,O; + MgO —

Mn,O; + Zn(OH)2 -
Mn,O; + NaOH —

Mn,O; + K;O —

Mn,O7 + H,O —

KHUCJIOTHBIE OKCH/JIbI
Bapmunanr 29

N.Os + Cr,0; —

N,Os + Al(OH)3 -

N,Os + CaO —

N2Os + Be(OH), —>

N,Os + LIOH —

N.Os + H,O —

N,Os + Na,O —

KHUCJIOTHBIE OKCHU/IbI
Bapmuanr 30

N,O3z + ZnO —

N,O3; + Fe(OH); —

N,Osz+ BaO —

N,Os3 + Zn(OH)z —

N,O3z+ NaOH —

N,O3; + FeO —

N,Oz; + H,O —



KHUCJIOTHBIE OKCH/IbI
Bapuanr 31

COy+ Al,O3 —

CO; + Fe(OH); —

CO»*+ MgO —>

CO, + Zn(OH)z —

CO,+ NaOH —

CO; +K,O —»

CO;+H,O —

KUCJIOTHBIE OKCH/IbI
Bapuant 32

SO, +Cr,0; —

SO, + AI(OH); —

SO+ MgO —>

SO,+ Zn(OH)z —

SO, + LIOH —

SO+ H,O —»

SO; + Na,O —

KUCJIOTHBIE OKCH/AbI
Bapuant 33

SiO; +Zn0O —

SiO; + Fe(OH); —
SiO,+BaO —

SiO; + Zn(OH), —

SiO; + NaOH —

SiO; + FeO —

Si0, +H,O —

KHUCJIOTHBIE OKCUbI
Bapuant 34

B,O; + Al,O; —

B,O3 + Fe(OH)3 -

B,O; + MgO —

B,O3 + Zn(OH)2 -

B,Os; + NaOH —

B,Os; + K:O —»

B,O3; + H,O —

KMCJIOTHBIE OKCUJIbI
Bapuant 35

P,Os + Cr,0; —

P205 + Al(OH)3 —>

P205 + I\/IgO —>

P,Os + Zn(OH)z -

P,Os + LIOH —

P,Os + H,O —

P,Os5 + Na,O —

KHNCJIOTHBIE OKCHU/bI



Bapuant 36
SO3+7Zn0 —»

SOz + Fe(OH); —
SO3;+Ba0 —
SO, + ZN(OH), —>
SOz + NaOH —
SOz + FeO —
SO3+H,0 —»

TEMA: «XUMHNYECKAS KHHETHUKA U PABHOBECHE»
BAPUAHT 1

1. HamucaTh BeIpaXCHHUS 3aKOHA JCHCTBUS MacC JUIS PEaKIUi:
a) 2NO; + Cl, . — NOCl;;  6) CaCO;3 — CaO¢+ CO; ;-
2. Kakx m3menutcs ckopoctb peakuuu 2NO; + O,  — 2NO, [, ecnu yMeHbUIUTH 00BEM
PEeaKIMOHHOTO0 cocyia B 3 pa3za?
3. TemmneparypHblii K03(pPHUIIMEHT CKOPOCTH peakiyu paBeH 2,8. Bo ckoibko pa3 Bo3pacTeT
CKOPOCTb PEaKIHH IPH TOBBIIIEHHH TeMieparypsl ot 20 10 75 °C?

4. B KaKoM HaIpaBICHUU CMECTHUTCA paBHOBeEcHE B
peakiuu
a) MPU MOHWKEHUH TeMIIepaTypbl?  0) MpU MOBBIIICHUH JaBICHUS?

5. PaBHOBecwe B cucreme YCTaHOBWJIOCH TpHU
[ (S13%{011150:¢ KOHI[EHTPALUSAX:

OHpeIleJII/ITI) HNCXOOHBIC KOHICHTpaIun

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 2

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc s peaKHHﬁZ

2. Kak wW3MEHHUTCS CKOpOCTh pEaKIuu , €ciH
YMEHBIINTh 00BbEM PEAKIIMOHHOTO cocyza B 3 paza?

3. TemmeparypHbIii KOOQQHUIUEHT CKOPOCTH peakuu paBeH . Bo ckoibpKko pa3 Bo3pacTeT
CKOPOCTh PEAKIIMH P MOBBIICHAN TEMIIEPATypsl OT g0 °C?

4. B KaKoM HalpaBJIEHUN CMECTHUTCH paBHOBECHE B
peakuuun
a) MpU MOHWKEHUH TeMIepaTypbl?  O) Npu NOBBIIICHUN JaBleHUs?

5. PaBHoBecue B cucreme YCTaHOBWJIOCH TIpU
CJIEAYIOLINX KOHIEHTPALUsX:

OHpCIleJ'II/ITL HNCXOIHBIC KOHIICHTpAalu

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 3

1. HanmcaTs BbIpakeHUs 3aKOHA JACHCTBUS MacC JUTsl peaKIuii:



2. Kak W3MEHHUTCS CKOPOCTb pEaKIHUu , €CIH
YMEHBIIUTH 00BEM pEeaklIMOHHOTO cocyaa B 3 paza?

3. TemmneparypHblii KO3QQHUIUEHT CKOPOCTH peakUuu paBeH . Bo ckonbKko pa3 Bo3pacTeT
CKOPOCTH PEAKIIMH TP [OBBIICHAN TEMIIEPATypsl OT g0 °C?

4. B KaKoM HarpaBJICHUU CMECTHUTCS paBHOBECHE B
peaxkuuu
a) IpU MOHWKECHUU TeMIlepaTypbl?  0) MpH MOBBIIICHUH JaBICHUS?

5. PaBHoBecue B cucreme YCTQHOBUJIOCH IIPH
CJIEAYIOLINX KOHIICHTPALIUSAX:

OnpeaenuTh HCXOAHBIC KOHIICHTPAIIUU

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 4

1. Hamwmcatb BBIPAXCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHHﬁZ

2. Kak W3MEHHUTCS CKOpOCTh pPEaKIuu , eclu
YBEJIUYUTh 00bEM PEAKLIMOHHOIO cocyia B 2 paza?

3. Bo ckoibKo pa3 cieayeT yBeIUYUTh KOHIEHTPAIHIO , YTOOBI CKOPOCTh PEAKIIUU

yBeIuuuiaach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peakuuu
a) MIPY MOBBIIIEHUH TEMIIEpaTypbl?  0) IpU MOHIKEHUH JaBIICHUS?

5. Ilpu HEKOTOpOU TEMIIEpAType paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH MPH CIEAYIOUIUX KOHIIEHTPALMSIX:

Haiitu koOHCTaHTy paBHOBECUS U

HNCXOJHYIO KOHICHTpAIUIO

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 5

1. Hamwmcatb BBIPpAXKCHUS 3aKOHA JIENCTBUS Macc s peaKquI:

2. Kak wW3MEHHUTCS CKOpOCTb pEaKInu , €clu
YBEIUYUTH 00bEM PEaKLIHOHHOTO cocyia B 2 paza?

3. Bo ckoibko pa3 cieyeT yBEIWYHTh KOHIIEHTPAIHIO , YTOOBI CKOPOCTH PEAKIII

yBEIMYMIIACh B 4 paza?

4. B KaKoM HaIpaBJIEHUN CMECTHUTCSH paBHOBecHE B
peakuun
a) MU MOBBIIICHUN TeMIEpaTypel?  0) NpU MOHUKEHUU JaBICHUS?

5. Ilpu HEKOTOpOU TEeMIEpAType paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH MPH CIEAYIOUIUX KOHIIEHTPALMSIX:

Haiitu koHCTaHTy paBHOBeECUS U

HCXOJHYIO KOHIIEHTPAIIUIO




TEMA: «<XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 6

1. HanmcaTh BbIpaKeHHUS 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Kak W3MEHHUTCS CKOpOCTh pEaKLUuu , €cIu
YBEJIMYUTh 00bEM PEAKLIMOHHOIO cocyia B 2 paza?

3. Bo ckoibKo pa3 cieayeT yBeIUYUTh KOHLEHTPAIHIO , YTOOBI CKOPOCThH PEaKIHH

yBeJIM4MUIach B 4 paza?

4. B KaKoOM HallpaBJIEHUN CMECTUTCS paBHOBECHE B
peaxkuuu
a) U MOBBIIICHUH TEMIEepaTypbl?  0) IpU MOHIKEHUH JaBJICHU?

5. Ilpu HEKOTOPOi TemIeparype paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH MPHU CIEAYIOUIUX KOHILIEHTPALMSIX:

HNCXOJHYIO KOHICHTpALUIO

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 7

1. Hamwmcatb BBIPAXCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHHﬁZ

Haiitn KOHCTAHTY pPaBHOBECHA U

2. Kak W3MEHHUTCS CKOPOCTh pEaKIHuu , €ecln
YMEHBIINTh 00BbEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?

3. Bo ckomnbKo pa3 cienyeT yBeIWYUTh KOHIIEHTPAIHIO , YTOOBI CKOPOCTh PEAKIUU

yBennumiack B 100 paz?

4. B KaKoM HaIpaBJIEHUU CMECTUTCS paBHOBeECHE B
peakuuun
a) MpY MOBBIIICHUN TEMIEpaTypbl?  0) NpH MOBBIIEHUN AaBJIECHUSA?

5. Koncranta  paBHOBecus  peakiMu HEKOTOPOH
TeMIepaType paBHA . Haiitu paBHOBECHBIE KOHUEHTpALUU ,
eciu HaqaJIbHbIE KOHLEHTpaluu ITUX BELIECCTB
COCTaBJISLIIN:

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»

BAPUAHT 8

1. HamnmcaTh BhIpaXeHHs 3aKOHA JEHCTBUS Macc AJISl peaKuii:

2. Kak wW3MEHHUTCS CKOpOCTb pPEaKInuu , €clu
YMEHBIINTh 00BEM PEaKIIMOHHOTO cocyaa B 1,5 paza?

3. Bo ckonbKo pa3 cienyeT yBeIWYUTh KOHIICHTPAIHIO , YTOOBI CKOPOCTh PEeaKIUU

yBenuuuiack B 100 paz?




4. B KaKoM HaNpaBJICHUU CMECTHUTCA paBHOBECHE B

peakuuu
a) MU MOBBIIIEHUH TeMIepaTypbl?  0) IpU NOBBIIICHUH JaBICHU?

5. KoHcranta  paBHOBecus  peakLMU IIpY  HEKOTOpOH
TEMIIEpAType paBHa . HaliTu paBHOBECHBIE KOHLIEHTPALMU ,
eciu Ha4aJIbHbIC KOHLEHTpaluu ITUX BELICCTB
COCTaBJISUIN:

TEMA: «XUMHNYECKAS KHHETHUKA U PABHOBECHE»
BAPUAHT 9

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHa ,Z[GI>'ICTBI/I5[ MaccC aJjisa peaKHHﬁl

2. Kak W3MEHHUTCS CKOpOCTh pEaKIuu , €clu
YMEHBIIUTh 00BEM peakIIMOHHOTO cocyaa B 1,5 pa3a?

3. Bo ckoibKo pa3 cieayeT yBEIWYUTh KOHIIEHTPAIHIO , YTOOBI CKOPOCTb PEAKIIUHU

yBenuuunack B 100 pa3?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peakuuu
a) MY MOBBIIICHUH TeMIepaTypbl?  0) IpY NOBBIICHUN JaBICHUS?

5. KoHcranta  paBHOBeCHS  peakuu Ipu  HEKOTOPOH
TEMIIEpAType pPaBHa . HaliTu paBHOBECHBIE KOHLIEHTPAIUU ,
ecim HayaJbHbIE KOHIIEHTpaluU 3TUX BEILIECTB
COCTaBJISUIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPHUAHT 10

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc s peaKuHﬁ:

2. Ha ckompko TpamycoB cienyeT IOBBICUTh TEMIIEPAaTypy CHUCTEMBI, YTOOBI CKOPOCTH ,

IIPOTEKAOIIEH B HEM peakluu BO3pocia B paz(y=__ )?

3. Bo ckompkOo pa3 creayeT yBEIUYUTH  JAaBIICHHE , 4TOOBI  CKOpOCThb
o0pa3oBaHuUs 110 peakuuu YBEJINYWIIACH
B 100 paz?

4. B KaKOM HaIlpaBJICHUN CMECTHUTCH paBHOBECHE B
peaxkiuu
a) IpU MOHMKEHUU TeMIepaTypbl?  0) MpU MOHMKEHUU JIaBJICHUSA?

5. Koncranta  paBHOBecus peaxkuuu pu HEKOTOPOU
TEMIIEpPAType paBHA . HaliTu paBHOBeCHBIE KOHLEHTpALUU ,
eciu HayaJibHbIE KOHIEHTpaluu 3TUX BEIIECTB
COCTaBJISIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»



BAPUAHT 11

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MacC AJIsl PEaKIHil:

2. Ha cxombko rpaaycoB clieyeT MOBBICHUTh TEeMIepaTypy CHCTEMbI, YTOOBI CKOpPOCTbH ,

MPOTEKAIOIEH B HEW peakliuyi BO3pocia B paz(y=__ )?

3. Bo ckombko pa3 cieayer yBEIUYMUTH  JIaBJICHUE , 4TOOBI  CKOPOCTh
o0pazoBaHus 10 peaKIuu YBEIUYHIIAChH
B 100 paz?

4. B KaKoOM HallpaBJIEHUN CMECTUTCS paBHOBECHE B
peaxkuu
a) IpU MOHWKEHUU TeMIepaTypbl?  0) MpU MOHMKEHUU JIaBICHUSA?

5. Koncranta  paBHOBecHs  peakIuu npu  HEKOTOpOWu
TEMIIEpAType paBHa . HaliTu paBHOBECHBIE KOHLIEHTPALMU ,
eciu HavallbHbIC KOHIIEHTpalluu ITUX BEIIECTB
COCTaBJISUIN:

TEMA: «XUMHWYECKAS KUHETHUKA 1 PABHOBECHE»
BAPHUAHT 12

1. Hamwmcatb BBIPA’XCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHHﬁZ

2. Ha ckompko TpamycoB cienyeT IOBBICUTh TEMIIEPATypy CHUCTEMBI, YTOOBI CKOPOCTH ,

IIPOTEKAIOLIEN B HEW peakLlMy BO3pocia B paz(y=__)?

3. Bo ckompko pa3 clemyer yYBENWYHTH JIaBICHUE , 4TOOBI  CKOPOCThb
o0pa3oBaHuUs 10 peaKuuu YBEIUYMIIACH
B 100 paz?

4. B KaKOM HaIlpaBJICHUU CMECTUTCSA paBHOBecHE B
peakuu
a) IpU MOHMWKEHUU TeMIepaTypbl?  0) P MOHMKEHUU JIaBICHUA?

5. Koncranta  paBHOBecHs  pEaKIMH pu HEKOTOPOU
TeMIIepaType paBHA . Haiitu paBHOBECHBIE KOHILICHTPALIUU ,
ecim HayaJbHbIC KOHIICHTPALUH 3TUX BEILIECTB
COCTAaBJISUIIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 13

1. HanucaTh BeIpaXXeHHs 3aKOHA JEHCTBUS Macc AJIsl peaKiuii:
a) 2NO; + Cl, . — NOCl;  6) CaCOs3 — CaOy + CO; ¢

2. Kakx m3menutcs ckopocth peakmuu 2NO; + O; . — 2NO, |, ecnu yMEeHbIIUTH 00BEM
pPEaKIMOHHOIO cocya B 3 paza?

3. TemmneparypHblii K03(pPUIIMEHT CKOPOCTH peakiuu paBeH 2,8. Bo ckoibko pa3 Bo3pacTeT
CKOPOCTb PEAKIMH MPH MOBBIIMIEHUH TeMneparypsl oT 20 10 75 o°Cc?

4. B KaKoM HanpaBJICHUU CMECTHUTCH paBHOBECHE B
peaxkuuu
a) IpU MOHMWKEHUU TeMIepaTypbl?  0) MpH MOBBIIIEHUH JaBICHUS?




5. PaBHOBecue B cucreme YCTaHOBUJIOCH IIpU
CIEYIOLIUX KOHLIEHTpalUAX:
OnpenenuTb UCXOIHBIE KOHLIEHTPALUN

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPHUAHT 14

1. HanmcaTh BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUIsl peaKITuii:

2. Kak W3MEHHUTCS CKOpOCTb pPEaKIUu , eclu
YMEHBUIUTh 00BbEM PEAKLIMOHHOTO cocyza B 3 pasa?

3. TemmneparypHblii KO3QQHUIUEHT CKOPOCTH peakUuu paBeH . Bo ckoibKko pa3 Bo3pacTeT
CKOPOCTh PEAKIIMH P [OBBIICHAN TEMIIEPATypsl OT g0 °C?

4. B KaKoM HalpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) MpU MOHUKEHUM TeMIEpaTypbl?  O) Npu NOBBINICHUN JaBleHUs?

5. PaBHOBecue B cucreme YCTQHOBUJIOCH IIPH
CJIEYIOLINX KOHIICHTPALIUSX :

OrnpeaenuTh HCXOAHBIC KOHIICHTPAIIUU

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 15

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MaccC AJIsl peaKIuil:

2. Kak H3MEHHUTCS CKOpOCTb pEaKLuu , €clu
YMEHBIINUTh 00BEM PEaKLIMOHHOIO cocyaa B 3 paza?

3. TemmneparypHblii KOOQGHUIMEHT CKOPOCTH pPeakLuu paBeH . Bo ckoibko pa3 Bo3pacTer
CKOPOCTb PEaKIMH IPH MOBBIIICHUU TEMIEPATYPBI OT 0 o°Cc?

4. B KaKoM HalpaBJIeHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) IpYU MOHMWKEHUU TeMIepaTypbl?  0) MU MOBBIILIEHUH JaBICHUS?

5. PaBHOBecue B cucreme YCTaHOBUJIOCH TIpHU
CJIEIYIOIINX KOHIIEHTPALIUAX:

Onpenenuth UCXOIHbIE KOHIIEHTPALUK

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»
BAPUAHT 16

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHCTBHS Macc s peaKuHﬁ:

2. Kak wW3MEHHUTCS CKOpOCTb pPEaKIuu , €CIH
YBEIUYUTH 00bEM PEaKLIHOHHOTO cocyia B 2 paza?




3. Bo ckoibko pa3 ciemyeT yBeIUYUTh KOHLEHTPAIHUIO , YTOOBI CKOPOCThH PEaKINH

yBeJIMYMWIach B 4 paza?

4. B KaKoOM HallpaBJIEHUN CMECTUTCS paBHOBECHE B
peaxkuuu
a) IPU MOBBIIICHUH TeMIepaTypbl?  0) IpU NOHMKEHUU JIABICHUS?

5. Ilpu HEKOTOPOii TemIeparype paBHOBecHE B
cucreMe YCTAaHOBUJIOCH IPH CIEAYIOUIMX KOHLIEHTPALMSIX:

HCXOJHYIO KOHICHTpALUIO

TEMA: «XUMHNYECKAS KHHETHUKA U PABHOBECHE»
BAPUAHT 17

1. Hamwmcatb BBIPAXCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHHﬁZ

HaiiTu KOHCTaHTy paBHOBECHUS WU

2. Kak W3MEHHUTCS CKOpOCTh pEaKIuu , €cllu
YBEJIUYUTh 00bEM PEaKLIHOHHOTO cocyia B 2 paza?

3. Bo ckoibKo pa3 ciemyeT yBeIUYUTh KOHIEHTPAIHIO , YTOOBI CKOPOCTh PEAKIUU

yBenuuuiaach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peakuuu
a) IIPY MOBBIIIEHUH TEMIIEpaTypbl?  0) IpW MOHIKEHUH JaBIICHUS?

5. Ilpu HEKOTOPOi TemIeparype paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH IPHU CIEAYIOUIUX KOHILIEHTPALMSIX:

HNCXOJHYIO KOHICHTpAIUIO

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPHUAHT 18

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc s peaKHHﬁZ

Hailitu KOHCTaHTy paBHOBECHS WU

2. Kak wW3MEHHUTCS CKOpOCTh pEaKIuu , eclu
YBEJIUYUTh 00bEM PEAaKLIHOHHOTO cocyia B 2 paza?

3. Bo ckombKo pa3 cieayeT yBeIWYUTh KOHIICHTPAIHIO , YTOOBI CKOPOCTh pPEeaKIUU

yBeIMUmiIach B 4 paza?

4. B KaKoM HaIpaBJIEHUU CMECTHUTCH paBHOBeCHE B
peaxkuuu
a) MU MOBBIIICHUN TeMIepaTyprel?  0) MpHU MOHMKEHUU JaBJICHUSA?

5. Ilpu HEKOTOpOM TEeMIEpAType paBHOBECHE B
cucreme YCTAaHOBUJIOCH MPH CIEAYIOUIMX KOHIIEHTPAIMSIX:

HCXOJHYIO KOHIIEHTPAIIUIO

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»

Haiitu koHCTaHTy paBHOBeCUS U



BAPHUAHT 19

1. HanmcaTh BbIpaKeHHUs 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Kak u3MEHHTCS CKOPOCTh peaKiuu

YMEHBIIUTH 00bEM PEaKIIMOHHOTO cocyna B 1,5 pa3a?
3. Bo ckoibKo pa3 cieayeT yBeIUYUTh KOHLEHTPAIHIO
yBenuuuiiach B 100 paz?
4. B KaKoM HarpaBJieHUU CMECTUTCSA

peaxkuu

a) MU MOBBIIICHUH TeMIepaTypbl?  0) IpU NOBBIMICHUH JaBICHU?

5. Koncranta  paBHOBecHs  peakIul

paBHOBecHE

b

€CJIn

, 4TOOBI CKOPOCTh PEaKIHH

B

pu HEKOTOpOH

TEMIIEpAType paBHa . HaliTu paBHOBECHBIE KOHLIEHTPALMU ,
ecim HayaJbHbIE KOHIIEHTpaluU 3TUX BEILIECTB
COCTAaBJISUIN:
TEMA: «XUMNYECKAS KNHETUKA 1 PABHOBECHE»
BAPUAHT 20
1. HamucaTh BeIpakeHHUs 3aKOHA JEHCTBHS MaccC AJIsl PeaKIuii:
2. Kakx u3MEHHTCS CKOPOCTh peaKIuu - eCIIH

YMEHBIINTh 00BbEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?
3. Bo ckonbKo pa3 cienyeT yBeIWYUTh KOHIIEHTPAIHIO
yBennumiack B 100 paz?
4. B KaKoM HalpaBJIEHUN CMECTHUTCH

peakuuun

a) MpY MOBBIIICHUN TEMIEpaTypbl?  0) MpH MOBBIIEHUN AaBJIECHUSA?

5. Koncranta  paBHOBecus  peakiMu

paBHOBecHE

b

, YTOOBI CKOPOCTh PEAKIUU

B

pu HEKOTOPOH

TeMIepaType paBHA . HaliTm paBHOBECHBIE KOHIICHTPALMH ,
eciu HayaJbHBIC KOHILICHTpALUH ITUX BEILECTB
COCTaBIISIN:
TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPHUAHT 21
1. HanucaTh BeIpaXXeHHs 3aKOHA JEHCTBUS Macc AJIsl peaKiuii:
2. Kak wW3MEHHUTCS CKOpOCTb pPEaKIHu - ecim

YMEHBIINTh 00BEM PEAKIIMOHHOTO cocyaa B 1,5 paza?
3. Bo ckoipKo pa3 cieyeT yBeNTUYHTh KOHIIEHTPAIHIO
yBennuuiack B 100 paz?
4. B KaKoM HaTpaBJICHUU CMECTHUTCS

peakuuu

paBHOBecHe

b

, YTOOBI CKOPOCTh PEaKIUU

B



a) MIpU MOBBIIIEHUH TeMIepaTypbl?  0) IpU NOBBIMICHUH JaBICHU?

5. Koncranta  paBHOBecHSs peakuuu pu HEKOTOPOU
TEMIIEpAType paBHa . HaliTu paBHOBECHBIE KOHLIEHTPalHUH ,
ecim HayaJbHbIE KOHILIEHTPalUU 3TUX BEILIECTB
COCTAaBJISUIN:

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 22

1. HanmcaTh BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Ha ckompko TpaaycoB cienyeT MOBBICUTh TEMIIEPAaTypy CHUCTEMbI, YTOOBI CKOPOCTH

IIPOTEKAIOIEH B HEM peakLuu BO3pocia B paz(y=__ )?

3. Bo ckompko pa3 cremayer yBEJIMYHTH  JaBJICHUE , 4TOOBl  CKOpOCTb
o0pa3oBaHus 10 peakuuu YBEJINYWIIACH
B 100 paz?

4. B KAaKOM HaIpaBJICHUU CMECTHUTCHA paBHOBECHE B
peakuuun
a) IpU NOHWKEHUU TeMIepaTypbl?  0) IpU NOHM)KEHUU J1aBICHUA?

5. Koncranta  paBHOBecHs  pEaKIUU pu HEKOTOPOH
TEMIIEpPAType paBHA . HaliTu paBHOBeCHBIE KOHLEHTpAaLUU ,
eciu HayaJbHbIC KOHIICHTPALUH 3TUX BEILIECTB
COCTaBJISIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 23

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MaccC AJIsl peaKIuil:

2. Ha ckompko TrpaaycoB cienyeT MOBBICUTh TEMIIEPaTypy CHUCTEMbI, 4TOOBI CKOPOCTH ,

MPOTEKAIoIIEeH B HeW peakluKi BO3pocia B pa3(y=__ )?

3. Bo ckompko pa3 crueayer yBEIMYHUTh JIaBJIECHUE , UTOOBI  CKOpPOCTb
o0Opa3oBaHus 10 peakuuu YBEJIUYUIIACH
B 100 paz?

4. B KaKoM HaIpaBJIeHUN CMECTHUTCH paBHOBecHE B
peaxkuuu
a) MpU MOHWKEHUH TeMIepaTypbl?  O) NpU NOHUKEHUH JaBICHUS?

5. KoHcranta  paBHOBecHss  peakIMU IIpU  HEKOTOpOWH
TEMIIEpaType paBHa . HaliTu paBHOBECHBIE KOHLIEHTpAIUU :
eciu HavaJIbHbIE KOHLEHTpaluu ITUX BELIECTB
COCTaBJISUIH:

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»

BAPHUAHT 24



Hanucate BeIpa’keHHs 3aKOHA IEUCTBUS MacC JJIsl peaKIHii:

Ha ckombko rpamycoB cienyer MOBBICUTh TEMIIEpPAaTypy CHCTEMBI, YTOObI CKOpOCTH

MPOTEKAIOIIEH B HEH peakI[uu BO3pociia B paz(y=__)?

Bo ckompko pa3 ciueayeT  yBEIMUUTh  JIaBICHHE , U4TOOBI  CKOpPOCTH
o0Opa3oBaHus 110 peaKuuu YBEIUYWIIACH
B 100 pa3?

B KaKoM HallpaBJICHUHU CMECTUTCSA paBHOBeCHE B
peaxkuuu

a) MPU MOHWKEHUH TeMIEpaTypbl?  0) NpU NOHUKEHUH JaBICHUS?

KoHcranta  paBHOBecus peaxkuuu npu HEKOTOPOU
TEeMIIepaType paBHA . Haiitu paBHOBECHBIE KOHILIEHTPALUU ,
eciu HavaJlbHbIE KOHLEHTpaluu 3TUX BELIECTB
COCTAaBJISUIN:

TEMA: «PacTBOpBI 3JIeKTPOJUTOB. ['naposus comnein»

BAPUAHT 1
CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJICKYJISIPHBIC YPAaBHEHHSI PEaKIMil B3aMOICICTBHS B
pacTBopax MexIy:
CocTaBbTe MOJIEKYISPHBbIE U HOHHO-MOJICKYSPHbIC YpaBHEHUS TUIPOIH3a
COJICH: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUSI PEAKIMil B3aUMOJCICTBUS B
pacTBOpaxX MEXIY:
CocTaBbTe MOJIEKYJSPHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS THIPOIN3a
cojei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT
CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJICKYSIPHBIC YPAaBHEHUSI PEaKIHil B3aMOICICTBHS B
pacTBopax MexIy:
CocTaBbTe MOJIEKYISPHbIE U HOHHO-MOJIEKYISPHbIE YPaBHEHUS TUIPOIH3a
COJICHA: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocraBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHMS PEAKIMi B3aUMOJCICTBUS B
pacTBOpaX MEXIY:
CocTraBbTe MOJEKYISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS THAPOIN3a
cojei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT
CocraBbTe MOJNEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHbIE YPABHEHUS PEaKIMil B3aUMOCICTBUSA B
pacTBopax Mexny:




10. CoctaBbTe MOJIEKYJIIPHBIE U MOHHO-MOJICKYJISIPHBIC YpaBHEHHSI THIPOIN3a
COJICH: . Onpenenute cpeny (pH) pactBopos.

TEMA: «OCHOBHBIE KJIACCBI HEOPTAHUUYECKWX COEJIVUHEHUIN»
BAPHUAHT 1

1. HAIIMIIUTE ®OPMYJIbI OKCHUJIOB BTOPOI'O IIEPHONA TIEPUOJWUYECKOI
CUCTEMbBI, YYMUTBIBAA KX BbICIIYIO BAJIEHTHOCTb, N YKAXHUTE
XUMMNYECKHNU XAPAKTEP OKCHUIOB.

2. HAIIMIIUTE: a) AJIA KHUCJIIOT H3AsO, U HNO, BO3MOXHBIE KHUCJIOTHBIE
OCTATKH, YKA3AB UX 3APAJJHOCTb U ®OPMVYJIbl KUCJIOTHBIX OKCU/IOB; 6)
JUIT OCHOBAHHMI KOH W Ba(OH); BO3MOXHBIE OCHOBHBLIE OCTATKH,
YKA3AB UX 3APAJHOCTb U @OPMVIJIBI OCHOBHBIX OKCHUIOB; B)
['PAOUYECKUE ®OPMYVYIJIbI H3AsO4 U Ba(OH);.

3. 3AINMIINTE YPABHEHUSI PEAKIIMN B3AUMOJENCTBUSI AM®OTEPHOIO
Ga(OH); C PACTBOPAMU: a) THMJPOKCHIA HATPUS,; 6) COJITHOH KUCJIOTBI.

4. COCTABBTE OMIIMPUYECKHME N I'PAOUYECKHE ®OPMYIJIbl CIEAYIOMUX
COJIEU: CVJIb®AT HUTPHA, TMIPOKCOXJ/IOPH] MAI'HUA, TM/IPOCHJIUKAT
KAJIHA, YKAXUTE, K KAKOMY TUITY OTHOCATCS 9TU COJIN.

5. C KAKMMU M3 IEPEYMCJIEHHBIX BEHIECTB MOXET PEATUPOBATH OKCHI[
KAJIBI[UA: OKCHJI HATPHA, BOJIA, DOCDPOPHAA KUCJIOTA, OKCHJ] XJIOPA (VII),
THJIPOKCHJ] KAJIHA, HUTPAT IJHHKA. 3BATINILIUTE YPABHEHMS BO3MOXXHBIX
PEAKIIMI1 1 HABOBUTE IMPOJYKTHI PEAKIIH.

BAPUAHT 2

1. HAIIMIIUTE ®OPMYJIbI OKCUJIOB TPETHEI'O IIEPHOJA TIEPUOJWYECKOM
CUCTEMBI, YYMUTBIBAA KX BbICIIYIO BAJIEHTHOCTb, N YKAXHUTE
XUMMNYECKHNU XAPAKTEP OKCHUIOB.

2. HAIIMIIWUTE: a) AJIA KHUCJIIOT H3AsO; U HNO; BO3MOXHBIE KUCJIOTHBIE
OCTATKH, YKA3AB UX 3APAJJHOCTb U ®OPMVYJIbI KUCJIOTHBIX OKCU/IOB; 6)
JUIT OCHOBAHUN NaOH U Ca(OH), BO3MOXHbBIE OCHOBHBIE OCTATKH,
YKA3AB HUX 3APAAHOCTbD U @®OPMVJIbI OCHOBHBLIX OKCHAOB; B)
['PAOUYECKUE ®OPMVYIJIbI H3AsO3 U Ca(OH).

3. 3ANMUIINUTE YPABHEHUSI PEAKIIMN B3AWMOJIEMCTBUS AM®OTEPHOI'O
AI(OH); C PACTBOPAMU: a) THIPOKCHIA HATPHUS,; 6) COJITHONH KHUCIIOTBI.

4. COCTABBTE SMIIMPUYECKHME N I'PAOGUYECKHE ®OPMYIJIbl CIEAYIOMNX
COJIEMN: CVIIBDAT MAT'HUA, I'H][POKCOCYJIbBDAT MAI'HVA, JTUT'UJIPODOCDAT
KAJIMA; YKAXUTE, K KAKOMY TUITY OTHOCATCA 9TU COJIN.

5. C KAKMMU WH3 [EPEUMCIIEHHBIX BEINECTB MOXET PEAI'MPOBATH
T'HJIPOKCH]] KAJIBLIUA: OKCHJ HATPHA, BO/JA, ®OCPOPHAA KHCJIOTA,



OKCHJ XJIOPA (VIN), I'MJPOKCHI KAJIMA, HHUTPAT LUHKA. 3AIWUINTE
YPABHEHUMA BO3MOXXHbBIX PEAKIITMN 1 HASOBUTE ITPOAYKTBI PEAKIINN.

BAPUAHT 3

. HATIMIIUTE ®OPMYJIbl OKCUJIOB s- U p-OJIEMEHTOB YETBEPTOI'O IIEPHO/A
HEPUOJANMYECKON CHUCTEMBL, YUYUTBIBAS MX BBICHIVIO BAJIEHTHOCTD, U
YKAXUTE XUMHUYECKNHN XAPAKTEP OKCH/OB.

. HAIIMIIUTE: a) I KUCIIOT H3zPOs U HJO; BO3MOXHBIE KHWCJIOTHBIE
OCTATKMH, YKA3AB UX 3APAJJHOCTb U ®OPMVYJIbl KUCJIIOTHbBIX OKCU/IOB; 6)
JUIL OCHOBAHHM RbOH U Mg(OH); BO3MOXHBIE OCHOBHBIE OCTATKH,
YKA3AB HUX 3APAAHOCTbD U @®OPMVJIbI OCHOBHbLIX OKCHIAOB; B)
I'PAOUYECKUE ®OPMYVIJIbI H3PO4 U Mg(OH),.

. 3AIMIIUTE YPABHEHMS PEAKIMI B3AMMOJIEMCTBUS AM®OTEPHOI'O
Zn(OH), C PACTBOPAMM: a) ['MIPOKCHJIA KAJIUA; 6) CEPHOH KUCJIOTBI.

. COCTABBTE OMIIMPUYECKHE W T'PAOUYECKHE ®OPMYJIbl CJIIEAYIOLINX
COJIEN: XJIOPH/] MAT'HHUA, THJPOKCOCYIIb®AT JKEJIE3A (), THJPODOCDAT
KAJIHA, YKAXKUTE, K KAKOMY TUITY OTHOCATCA 3TU COJIN.

. C KAKUMMU U3 MEPEYUCJIEHHBIX BEIIECTB MOXET PEATUPOBATbL OKCH/
HATPHUA: OKCHJ] KAJIBIJUA, BOJA, ®OCDOPHAA KUCJIOTA, OKCHI] XJIOPA (VII),
THJIPOKCH] KAJIUA, HUTPAT [[UHKA. 3ATINIIUTE YPABHEHNS BO3MOXHbBIX
PEAKIIMI 1 HA3OBUTE IIPOJAYKTbI PEAKIIUI.

BAPUAHT 4

. HATIMIIUTE ®OPMVYJIbI OKCUIOB s- U p-OJIEMEHTOB IIATOI'O IIEPHO/A
HEPUOJANMYECKON CHUCTEMBIL, YUYHUTBIBASA UX BBICIIYIO BAJIEHTHOCTD, U
YKAXUTE XUMNYECKUU XAPAKTEP OKCHUJIOB.

. HATIMIIUTE: a) JJIsI KUCJIOT H3PO3 U HCIO3; BOSMOXHBIE KHUCJIOTHBIE
OCTATKH, YKA3AB UX 3APAJHOCTDb U ®OPMYVIJIbl KUCJIIOTHBLIX OKCHU/OB; 6)
JUII OCHOBAHUIN CsOH W Fe(OH), BO3MOXHBIE OCHOBHBIE OCTATKH,
YKA3AB UX 3APAAHOCTbD U ®OPMVJIbI OCHOBHBLIX OKCHUIAOB; B)
I'PAOUYECKUE ®OPMYVIJIbI H3PO3 U Fe(OH),.

. 3AIIMIINTE YPABHEHMS PEAKIIMN B3AUMOJEWUCTBUS AM®OTEPHOI'O
Cr(OH)3; C PACTBOPAMMU: a) I MJPOKCHUIA HATPHUA, 6) COJIAHOH KUCJIOTHI.

. COCTABBTE OMIITMPUYECKHE W T'PAOUYECKHE ®OPMYJIbI CJIIEAYIOIINX
COJIEU: KAPBEOHAT  MATIHHA,  T'HJPOKCOCYJIb®PAT  ’KEJIE34 (1),
T'HJ[POCYJIIP®AT KAJIHMA, YKAXUTE, K KAKOMY TUITY OTHOCATCA OTU
COJIN.



. C KAKMMU M3 INEPEYNCJIEHHbBIX BEHIECTB MOXET PEAT'MPOBATLH OKCH/]
MAI'HUA. OKCHJ] KAJIBL[HA, BOLA, ®OCPOPHAA KHCJIOTA, OKCH/] XJIOPA
(VI), T'M/IPOKCH]] KAJIMA, HHUTPAT IIHHKA. 3AIUAIIWUTE VYPABHEHUA
BO3MOXHBIX PEAKIIUI 1 HA3OBUTE ITPOYKThI PEAKIIWM.

BAPHUAHT 5

. HATIMIIUTE ®OPMVJIbl OKCUIOB s- U p-OJIEMEHTOB IIATOI'O IIEPHO/A
HEPUOJANMYECKON CHUCTEMBL, YUYHUTBIBAS UX BBICIIVIO BAJIEHTHOCTD, U
YKAXUTE XUMHUYECKNHN XAPAKTEP OKCH/OB.

. HAIIMIIUTE: a) IS KUCJIOT H,S U HCIO; BO3MOXHBIE KHWCJIOTHBIE
OCTATKMH, YKA3AB UX 3APAJJHOCTb U ®OPMVYJIbl KUCJIIOTHbBIX OKCHU/IOB; 6)
JUII OCHOBAHMI LiOH U Ni(OH), BO3MOXHBIE OCHOBHBLIE OCTATKH,
YKA3AB HUX 3APAAHOCTbD U ®OPMVJIbI OCHOBHBLIX OKCHIAOB; B)
'PAOUYECKUE ®OPMVYIJIbI HCIO,4 U Ni(OH),.

. 3AIMIIUTE YPABHEHUSI PEAKIIUN B3AUMOJIEMCTBUSI AM®OTEPHOI'O
Pb(OH), C PACTBOPAMU: a) I'MJPOKCHIA HATPHUA,; 6) COJIAHOH KUCJIOTHI.

. COCTABBTE DMIIMPUYECKUE U TPAGUYECKUE ®OPMYJIBI CIIEAYIOMINX
COJIEW: CVJIB®ATA JKEJIE34 (), JUIHIPOKCOCYJIb®AT JKEJE34 (),
THIPOKAPEOHAT HATPHS; YKAXWTE, K KAKOMY THITY OTHOCSITCSI DTHU
COJIN.

. C KAKMMH U3 TIEPEUMCJIEHHBIX BEIIECTB MOXET PEATUPOBATH OKCH/
BAPHUA: OKCHJ JKEJIE34A (), BOJA, CEPHASA KHUCJIOTA, OKCHI CEPKI (V),
THIIPOKCHJ KAJTHA, XJTOPHJ] [THHKA. 3ATIMIIINTE YPABHEHU ST BO3SMOXXHBIX
PEAKIIMI1 1 HABOBUTE IMPOJYKTHI PEAKIIH.

BAPUAHT 6

. HATIMIIUTE ®OPMYVYJIbI OKCHUAOB s- WU p-OJIEMEHTOB IIEPBOI'O IIEPHO/A
HEPUOJANMYECKON CHUCTEMBIL, YUYHUTBIBASA UX BBICIIYIO BAJIEHTHOCTD, U
YKAXUTE XUMNYECKHUU XAPAKTEP OKCHUJIOB.

. HATIMIIUTE: a) OJIAA KUCJOT H;SO, N HCIO, BOBMOXHBIE KHCJIOTHBIE
OCTATKH, YKA3AB UX 3APAJHOCTDb U ®OPMYVIJIbl KUCJIIOTHbBIX OKCHU/OB; 6)
JUII OCHOBAHUM CsOH W Cu(OH); BO3MOXHBIE OCHOBHBIE OCTATKH,
YKA3AB UX 3APAJHOCTH U ®OPMVYJIBI OCHOBHBLIX OKCHUJOB; B)
I'PAOUYECKUE ®OPMYVYIJIbI H,SO4 U Cu(OH),.

. 3AIIMIINTE YPABHEHMS PEAKIIMN B3AUMOJEWUCTBUS AM®OTEPHOI'O
Be(OH), C PACTBOPAMUWU: a) T'MJPOKCHIA HATPUA; 6) COJITHOU KUCJIOTHI.

. COCTABBTE DMIIMPUYECKUE U T'PAGUYECKUE ®OPMYJIBI CIIEAYIOLINX
COJIEW: CVJIB®ATA JKEJE34 (), THIPOKCOKAPEOHATA MEOH (),
THIPOKAPEOHATA KAJBIHA, YKAXUTE, K KAKOMY TUITY OTHOCSTCS DTH
COJIN.



5. C KAKMMU M3 INEPEYNCJIEHHbLIX BEHIECTB MOXET PEAT'MPOBATLH OKCHJ]
BAPUA: OKCHJ] HUKEJIA (), BOJA, COJIAHAA KHUCJIOTA, OKCHJ] CEPbI (IV),
I'NJJPOKCH]] PYBHU/IHA, CVYJIb®AT HATPHA. 3AIIMIIWTE VYPABHEHUA
BO3MOXXHBIX PEAKIIUI 1 HA3OBUTE ITPOAYKThI PEAKIIVM.

«Teopus 3/1eKTPOJIMTHYECKOH TNCCOLMAIIHU.
BoaHble pacTBOpBI 3J1€KTPOJIUTOBY»

BAPUAHT Nel
1.HazoBute chenyronme COCIUHEHUS, HAMUIIUTEe YPAaBHEHUS TUCCOLMAIMN, MPUBEINTE
rpaduueckue Gpopmyisl 3tux coequrenuii Ni(NOs), Mg(OH),, RbOH, KHCO:;.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

NaOH + Ni(OH), —> NaOH + Pb(NOs), —

NaOH + Ba(OH); — NaOH +Sn0 —

NaOH +H,S0O; — NaOH + N,Os —
BAPUAHT Ne2

1.Ha3oBuTe crenyronme COCIUHEHUS, HAMUIIUTE YPAaBHEHUS TUCCOLMAIMH, MPUBEIUTE
rpadpuueckue Gpopmyisl 3tux coeaunenuit Ca(NOs), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO4)3
2. HanurimTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IE:

KOH + Ca(OH); — KOH + MgCl, —
KOH + Sn(OH)z — KOH +S0; —»
KOH +H,S0O4 — KOH + Zn0O —

BAPUAHT Ne3

1.HazoBute chenyronye COEIWHEHUS, HAMUIINTE YPAaBHEHUS IUCCOLHMAIMH, TPUBEINTE
rpaduueckue Gpopmysasl a3tux coenuHenuit NH 4(NOs), Mg(OH),, RbCl, NaHCO3, H,SO:s.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIHil B HOHHO-MOJIEKYISIPHOM BH/IE:

NaOH + Ni(OH), — NaOH + Pb(NOs), —

NaOH + Ba(OH), — NaOH +SnO —

NaOH +H,S0; — NaOH + N,Os —
BAPUAHT Ne4

1.HazoBuTe chenyronMe COCIUHEHUS, HAMUIIUTE YPAaBHEHUS TUCCOLMAIMH, TPUBEIUTE
rpadudeckue Gpopmyisl 3tux coequrenuit Ba(NOs), Cr(OH),, H3PO,4, FeEOHSO,, AI(HSO,)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIHil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

AgOH + Ca(OH), — AgOH + MgCl, —>
AgOH + Sn(OH), — AgOH +5S0; —>
AgOH +H,S0, —> AgOH + ZnO —



BAPUAHT NeS

1.Ha3oBure creayiomme COEAMHEHUS, HAMNWIINTE YypPaBHEHHS JIMCCOLUAIMM, IPUBEIUTE
rpaduueckue Gpopmyisl 3tux coeaunenuit CrCl, Mg(OH)2,RbNO3, NaHSO:s.
2. HanwmuTe ypaBHEHHS BO3MOYKHBIX PEAKIM B HOHHO-MOJICKY/ISIPHOM BH/IEC:

NaOH + Ni(OH), — NaOH + Pb(NOs), —

NaOH + Ba(OH), — NaOH +SnO —

NaOH +H,S0O; — NaOH + N,Os —
BAPUAHT Ne6

1.HazoBuTe chenyronme COCIUHEHUS, HAIUIINTE YPAaBHEHUS IUCCOLHUAIMH, IPUBEINTE
rpaduueckue Gopmysbl 3tux coenurenuit Fe(NOs), Cr(OH),, H3BO3, NIOHSO4, AI(HSO,)3
2. HanummTe ypaBHEHMsI BO3MOKHBIX PEaKIUil B HOHHO-MOJIEKY/ISIPHOM BH/IE:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), —» KOH +S05 —>
KOH +H,SO; — KOH + ZnO —»

BAPUAHT Ne7

1.HazoBute clenyronme COEIWHEHHUS, HAMUIINTE YpPAaBHEHUS IUCCOLMAIMN, TPUBEINTE
rpaduueckue popmyssl 3tux coenunenuit Cr(MnQOg4), Mg(OH),,RbOH, LiHCO:s.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIHil B HOHHO-MOJIEKYISIPHOM BH/IE:

NaOH + Cu(OH), — NaOH + Pb(SO3), —>

NaOH + Ba(OH), — NaOH +CrO —

NaOH +H,CO; — NaOH + N,Os —>
BAPHAHT Ne§

l.HazoBuTe crenyromme COCAUHEHUS, HAMUIIMTE YPaBHEHUS HCCOLMALAM, IPUBEINUTE
rpaduueckue Gopmyssl atux coenurenuit Cr(NOs), Pb(OH),, H,SO4, AIOHSO4, AI(HSO,)3
2.HanuimuTe ypaBHEHHUS BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

KOH + Ca(OH), — KOH + BaCl, —»
KOH + Sn(OH), —» KOH +N,0s —>
KOH +H,SO; — KOH + PbO —

BAPUAHT N9

1.Ha3oBute creayromme COCAMHEHUS, HAMWIIUTE YyPaBHEHUS JHUCCOLMAIMM, TPUBEIUTE
rpaduueckue Gpopmyisl 3tux coeaurennit Ni(NOs), Mg(OH),,RbOH, KHCOs.
2.HanwumuTe ypaBHEHHS BO3MOXHBIX PEaKIMii B HOHHO-MOJICKYJISIPHOM BHUJIC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —



NaOH + Ba(OH), — NaOH +Sn0 —»
NaOH +H,S0; — NaOH + N,Os —

BAPHUAHT Nel0
1.HazoBute cnenymoomue COEIMHEHUS, HANMILIUTE YPaBHEHWs JAUCCOLMALIMM, IPHUBEINUTE

rpaduueckue Gpopmyisl 3tux coequrennii NaNOz Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Cr(OH); — KOH + BaCl, —
KOH + Sn(OH), —» KOH +Cr,03 —
KOH +H3PO, — KOH +Zn0O —

BAPUAHT Nell

1.HazoBute crhenyronye COCIUHEHUS, HAMUIINTE YPAaBHEHUS IUCCOLHUAIMH, HPUBEINTE
rpaduueckue Gopmysbl atux coenurenuit Ni(NOs), Mq(OH),,RbOH, KHCO:;.

2. Hamuinte YpaBHCHHA BO3MOXHBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Ni(OH), — NaOH + Pb(NOs), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0; — NaOH + N,Os —

BAPUAHT Nel2

1.Ha3zoBuTe Cieayiome COEAWHEHUS, HAIUIINTE YPaBHEHUS HMCCOIMAINH, IPUBEIUTE
rpaduueckue Gpopmyibl 3tux coequnennit Ba(NOy), Pb(OH),, H3BO3, Cu(HSO,), AI(HSO4)3
2. Hanwmiure ypaBHEHHUS] BO3MOYKHBIX PEaKIMii B HOHHO-MOJIEKY/ISIPHOM BHJIE:

KOH + Pb(OH), —> KOH + ZnCl, —»
KOH + Sn(OH), — KOH +S0; —
KOH +H,SO; —» KOH + CaO —

BAPUAHT Nel4

1.Ha3oBute creayromme COCAMHEHUS, HAMWIIUTE YyPaBHEHUS JHMCCOLMAIMH, TPUBEIUTE
rpadudeckue Gpopmyisl 3tux coequnenuit Ba(NOs), Al(OH);, KHCO; FeCls.
2.HanumuTe ypaBHEHHS BO3MOXHBIX PEaKIIMii B MOHHO-MOJICKYJISIPHOM BHUJIC:

NaOH + Mg(OH), — NaOH + Be(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,CO3; — NaOH + P,05 —

BAPUAHT NelS

l.HazoBuTe crenyrommue COEAUHEHUS, HAMUIIMTE YpPaBHEHUS HCCOLMALAM, MPUBEINUTE
rpaduueckue popmyibl atux coequnenuii Ca(NOs), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO4)3
2.HanuimvTe ypaBHEHHUS BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:



KOH + Ca(OH), — KOH + MgCl, —>
KOH + Sn(OH), —» KOH +SO5 —»
KOH +H,SO; — KOH + ZnO —»

BAPUAHT Nel6

1.HazoBuTe crenyronMe COCIUHEHUS, HAIMUIINTEe YPaBHCHUSA TUCCOLUALINH,
rpaduueckue Gpopmyisl 3tux coequrennii Ni(NOs), Mg(OH),;,RbOH, KHCOs.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +Sn0O —»
NaOH +H,S0; — NaOH + N,Os —>

BAPUAHT Nel7

1.HazoBure CICAYIOUC COCAMHCHUSA, HAIMIIUTC YpPAaBHCHHUA OUCCOLMAIINU,

IIPUBEIATE

IIPUBEIIATE

rpaduueckue Gopmysbl 3tux coenurenuit ZN(NOs), Pb(OH),, H3BO3, FeEOHSO,4, AI(HSO4)3

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKLII/Iﬁ B NOHHO-MOJICKYJIIPHOM BHC:

NH,OH + Ca(OH), — NH,OH + MgCl, —>
NH,OH + Sn(OH), — NH,OH +SO; —»
NH,OH +H,SO; —> NH,OH + ZnO —

BAPUAHT Ne18

1.HazoBuTe creayromme COEAUHEHHS, HAMUIIUTE YPaBHEHUS JIUCCOLIMALMU,
rpaduueckue Gopmyssl atux coenurenuit NaNOz Be(OH),,KOH, LIHCO3; H,SO;

2. Hammuiwute YpaBHCHHA BO3MOXKHBIX peaKHI/II\/’I B NOHHO-MOJICKYJIIPHOM BHC:

LiOH + Ni(OH), —> LiOH + Pb(NO3), —>
LiOH + Ba(OH), — LiOH +Sn0O —
LiOH +H,SO; — LiOH + N,05 —

BAPUAHT Ne19

1.HazoBuTe crieayroomue COECOUHEHUs, HANMIIATE YPABHEHUS IUCCOLMALNU,

MIPUBEJIATE

MIPUBEIATE

rpaduueckue Gopmysbl atux coenurenuit Ca(NOs), Pb(OH),, H3PO,4, AIOHSO,, Fe(HSO,)3

2.HanummuTe ypaBHEHHUS] BO3MOKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), —» KOH +S05 —»
KOH +H,SO; — KOH +ZnO —

BAPUAHT Ne20



1.Ha3zoBure CICAYIOIIUC COCOAWHCHUSA, HAIIMIIUTC YpPAaBHCHHUA AOUCCOLMAIMU, MPUBCAUTC
rpaduueckue Gpopmyisl 3tux coeaurennii Ni(NOs), Mg(OH),,RbOH, KHCOs.

2. Hammiure YpaBHCHHA BO3MOXHBIX peaKuHﬁ B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0; — NaOH + N,Os —

BAPUAHT Ne21
1.HazoBuTe cienyiomue COCAWHECHUS, HANMIINTE YyPaBHEHWs TUCCOLHUAIMH, TPUBEIUTE
rpaduueckue Gopmyisl otux coequaenuii Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3
2. HanumuTe ypaBHEHHs BO3MOKHBIX PEaKLUil B HOHHO-MOJIEKY/ISPHOM BHIE:

KOH + Ca(OH), — KOH + MgCl, —>
KOH + Sn(OH), —» KOH +SO5 —»
KOH +H,SO; — KOH + ZnO —»

BAPUAHT Ne22
1.Ha3zoBuTe crienyrolue COEAMHEHUS, HAIMUIIMTE YpPaBHEHHS JUCCOLMALNM, TPUBEINTE
rpadpuueckue Gpopmyisl atux coeaunenuit Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3
2. Hanwmiure ypaBHEHHUS! BO3MOKHBIX PEaKIMii B HOHHO-MOJIEKY/ISIPHOM BHJIE:

KOH + Ca(OH); — KOH + MgCl, —
KOH + Sn(OH)z — KOH +S0; —»
KOH +H,S0O; — KOH + ZnO —

CamocrosiTejibHas padoTa

Tema: AMY

1. Omnpenenure abconmoTHYIO Maccy Mosiekyssl HoO

2. Yemy paBHbI MaccoBbie 10JH ( %) amemeHTOoB B Mosiekyie Fe(OH);

3. Vpasusiite peaknuio: Aly(SOy4); + BaCO3 = Al,(CO3); + BaSO,

ITokaxnTe BBRITIOJHEHHE 3aKOHA COXpPaHCHUA MACChI B 3TOH pCaKnumn

4. Kaxoit 00bEM IpH H.y. 3aHUMAIOT 1 1T. yriekuciaoro raza

5. Kakas macca Bosbl o6pa3zyercst mpu cropanuu 1,0r. rimoko3sl CeH120g?

VYpasuenne peakiuu CgHi1206 + O, = CO, + H,0O

Tema: AMY

1.Onpenenute abconroTHYI0 Maccy Monekyisl HCI

2. Yemy paBHbI MaccoBbie 10JH ( %) amemeHToB B Mosiekyie Fe(OH),

3. VYpasusiite peakiuio: Na,SO4 + HCI = NaCl + H,SO,

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHUS MACCHI B 3TOM pPCaKkuu

4. Kakoit 00bEM NpH H.y. 3aHUMAIOT 22T. YIIIEKUCIIOTO ra3a

5. Cxonbko rpammoB FeSO,4 06pazyercs npu B3aumoeiictsuu pactBopa CuSOq4 ¢
KEJIe30M, €CITM TIPH 3TOM oOpasyercs 128r. Menu 1Mo ypaBHEHHIO:

CuSO, + Fe =FeSO4 + Cu

Tema: AMY

1.Onpenenute abcoytoTHYI0 Maccy Mosekyisl HoSOq4

2.Yemy paBHbI MaccoBbie 10H ( %) snemeHToB B Mosiekysie Ca(OH),




3.Ypasusiite peakimio: Aly(SO,4); + BaCl, = AICI; + BaSO,

ITokakxute BBEIMOTHEHHE 3aKOHA COXpPaHCHUS MACChHI B 3TOM pCaKknuuun

4 Kakoif 006EM npu H.y. 3aHUMAaIOT 19r. F)

5.0npenenute sxBuBaseHt : AI(OH)3, NaNOs, H3POy, Fe.

Tema: AMY

1.Onpenenute abcomoTHyo Maccy moJiekyiasl HNO3

2.Yemy paBHbI MaccoBbie 10u ( %) aneMeHTOB B Mosiekysie Ba(OH),

3.YpaBusiite peakimio: Fey(SO4); + BaCO3 = Fey(CO3); + BaSO,

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHUS MACChHI B 3TOH pCaKknuuun

4 Kakoit 006EM nipu H.y. 3aHUMArOT 1,41. N)

5. PaccunraiiTe OTHOCHTEIBHYIO IJIOTHOCTH OPOMOBOIOPOA IO BOJOPOTY

Tema: AMY

1.Onpenenute abcomoTHyo Maccy Mosekysnsl HNO;

2.Yemy paBHbI MaccoBbie 10JH ( %) amemeHToB B Mosiekysie HCI

3.¥Ypasusiite peakuuto: K,;SO4 + HF = KF + H,SO4

ITokaxnTe BBHIIIOJHEHHE 3aKOHA COXpaHCHUA MACChI B 3TOH pCaKknuun

4.Kakoit 00bEM MpH H.y. 3aHUMAIOT 22T. YIIIEKHCIIOro rasa

5. OHpeI[eJ'II/ITC MOJBIPHYRKO MACCy Ira3a, €CJIM €10 IJIOTHOCTD 110 BO3YyXY paBHA 2,5

Tema: AMY

1.0Onpenenute abCOMOTHYIO Maccy MoJekyibl H,SO;3

2 Yemy paBubl MaccoBbie 107 ( %) anemento B Monekyie Ca(NO,),

3.¥Ypasusiite peakimio: LiBr + BaCO3; = Li,CO3; + BaBr,

ITokaxnTe BBRITIOJHEHHE 3aKOHA COXpPaHCHUA MACChI B 3TOH pCaKnumn

4.Kaxoii 00bEM npu H.y. 3aHUMaloT 19r. F,

5.0npenenute sxBuBanieHt : NaOH, Ba(NO3),, Al.

Tema: AMY

1.Onpenenute abcomoTHY0 Maccy Mosekynsl HF

2.Yemy paBHbI MaccoBbie 10H ( %) anemeHToB B Mosiekyse BaCl,

3.Vpasusiite peakiuio: CSCl + BaCO3; = Cs,CO3; + BaCl,

ITokaxnTe BBRITIOJHEHHE 3aKOHA COXpPaHCHUA MACChI B 3TOH pCaKnumn

4.Kaxoit 00bEM npu H.y. 3aHUMaIOT 1,4r. Np

5. Onpenenure 00BEM KUCIIOpoa, HeoOXoauMbIH uis osryuenus 40r. okcuna menu (11)

okucienueM meau: Cu + O, = CuO

Tema: AMY

1.Onpenennte abcomOTHYIO Maccy Mosekynsl HBr

2. Yemy paBHbI MaccoBbie 105 ( %) anemenToB B Mosiekyse Fe(NO3);

3. Vpasusiite peakuuto: H,SO4 + Ba(NO3), = HNO3; + BaSO,

ITokaxuTe BBHIIOJIHEHHE 3aKOHA COXPAaHCHU MACChI B 3TOH pCaKkuuu

4. Kakoit 06b6€M mipH H.y. 3aHMaroT 0,6Mou1b. 11000T0 Ta3a

5. Kakast macca Bojisl o6pasyercs npu cropanuu 1,0r. rimoko3sl CeHi20g?

VYpaBuenue peakunu CgH1206 + O, = CO, + H,O




Tema: AMY

1.Onpenenute abCcoOTHYIO Maccy Mosekyssl HI

2 Yemy paBubl MaccoBbie qoiu (%) snementoB B mosiekyiae Fe(NOy),

3.¥Ypasusiite peakuuo: Na;SO4 + KOH = NaOH + H,SO4

ITokaxnTe BBITTOJIHEHHE 3aKOHA COXpPAaHCHUA MACChI B ITOH pCaKun

4.Kakoil 00bEM IIpH H.y. 3aHUMAIOT 22T. YIIIEKUCIIOro rasa

5. Ckonbko rpammoB  FeSQO,4 o6pazyercs mipu B3aumoeiicTBuu pacteopa CuSO, ¢
JKEJIe30M, €CJTH TPU 3TOM 0Opasyetcs 128r. Me/u 10 ypaBHEHHIO:

CuSO4 + Fe = FeSO4 + Cu

Tema: AMY

1.Onpenenute abCcoOTHYIO Maccy Mosekyssl HI

2 Yemy paBubl MaccoBbie qoiu (%) snementoB B mosiekyiae Fe(NO;),

3.¥pasusiite peakimio: Li,SO4 + HNO3 = LINO3 + H,SO,4

ITokaxuTe BBINOJHEHUE 3aKOHA COXPAHEHUSI MACChI B 3TOM

pC€aKnuu

4.Kakoi 00bEM IpH H.y. 3aHUMAIOT 22T. YIIIEKHCIIOro rasa

5. CKoJIbKO MOJIEH COCTABIAIOT M CKOJIBKO MOJICKYJI COACpKAT

280r.  xenesa

Tema: AMY

1.Onpenenute abCcoOTHYIO Maccy MoseKynsl HF

2 Yemy paBubl MaccoBbie 10 ( %) snementoB B mosekyie BaCl,

3.Vpasusiite peakuuto: CSCl + BaCO3; = Cs,CO3; + BaCl,

ITokaxxute BBIMOJIHEHUE 3aKOHA COXpPAaHCHUA MACChI B ITOH pCaKIun

4.Kakoit 00b€M nipu H.y. 3aHuMaioT 1,4r. N

5. Omnpeaenure 00HEM KUCITOPOa, HEOOX0AUMBIH st mosryuenus 40r. okcuaa meau (11)
okucienueMm meau: Cu + O, = CuO

Tema: AMY

1.0Onpenenute abCOIOTHYIO Maccy Mosekyiasl HBr

2.Yemy paBHbI MaccoBbie 10H ( %) anemeHTOB B Mosiekyie Fe(NO3);

3.Vpagusiite peakunio: H,SO4 + Ba(NO3), = HNO3; + BaSO,

ITokaxnTe BBRITIOJHEHHE 3aKOHA COXpPaHCHUA MACChI B 3TOH pPCaKnumn

4.Kaxoit 00bEM nipu H.y. 3aHUMaroT 0,6MoJ1b. JTF000T0 rasa

5.Kakas macca BoJibl 00pasyetcst mpu cropanuu 1,0r. rimoko3bl CeH1206?

VYpasuenne peakiuu CgHi206 + O, = CO, + H,0O

CaMocTosiTeIbHAsi padoTa CTYJAEHTOB MO JTHCHHUILIMHE:

1. IIporpammoii mpeycMaTpuBaETCsl CaMOCTOSITEIPHOE OCBOCHHE YacTH Pa3/IeNioB Kypca
C TIOMOIIBIO peKOMeHIayeMol JmtepaTypbl. CTyleHTBl TOJDKHBI PaboTaTh C WMEHOIIMMUCS
yueOHUKaMH, y4eOHBIM MMOCOOMEM M KOHCTIEKTaMHU JICKITUH.

PaGora ¢ nuTeparypoill SABISETCS OJHUM U3 OCHOBHBIX BHIOB CaMOCTOSITEIBHOMN
NESTENIbHOCTH CTYIEHTOB. PEeKOMEHIyeMyl0 OCHOBHYIO JHUTEpaTypy HYXKHO TMOIYyYUTh B
oubmmoteke. CamocrosiTenpHass paboTa CTYJAEHTOB BO MHOTOM MOXET OBITh OOJierdeHa
UCIIONIb30BaHNEM HHTepHeTa. Ha camocTosTenpHOe u3ydeHue (0osiee MeTalbHYIO MPOPaOOTKY)
BBIHOCATCA TEMbI, HaCTUYHO PACCMOTPCHHBLIC B JICKIUAX. YacTb TEM CTYACHTHI pacCMaTpuBarOT
CaMOCTOSITENILHO.




Kpurtepun oneHKH 32 CaMOCTOSATEIbHYIO PA0OTY CTYy/JA€HTA:

0 OamioB - MOATOTOBJIEH HEKAYECTBEHHBIM JOKIAA: TEMAa HE PAaCKphITa, B M3JI0KEHUM JOKJIaj]
OTCYTCTBYET Y€TKasi CTPYKTYpa, JIOTHYECKas TOCIEeI0BATEIbHOCTh, OTPaXkKaroas CyIIHOCTh
pacKpbIBa€MOW TEMBI:

1 Gayt - MOArOTOBJIEH HEKAUYECTBEHHBIN JOKJIA/A: TeMa PacKphITa, OJHAKO B M3JI0KEHUH JTOKJIaaa
OTCYTCTBYET YeTKasl CTPYKTYpa, OTpakarollas CyIIHOCTh PACKPhIBAEMOIl TEMBI;

2 Oasna - MOJArOTOBJIEH KAaUeCTBEHHBIA JTOKJIAJ: TEMa XOPOIIO PACKPhITA, B M3JI0KEHUU JOKIIAjIa
MIPOCJIEKMUBACTCS YETKas CTPYKTYypa, JOrHYecKas MOCle0BaTeIbHOCTh, OTPaXaromias CyIIHOCTb
packpbiBaeMoi Tembl. OJTHAKO CTYJIEHT HE OCO3HAET POJib U MECTO PACKPHIBAEMOr0 BOIPOCA B
o01ieil cxeme MepcreKTUBHBIX MPOIeccOB HedTenepepaboTKu;

3 Oayta - MOArOTOBJIEH KAYE€CTBEHHBIA JOKJIAJA: TeMa XOPOILIO PACKPHITA, B U3J0KEHUU JTOKIIaa
MIPOCJIEKMUBACTCS YETKasg CTPYKTYypa, JOrHYecKas MOCle0BaTeIbHOCTh, OTPaXaromias CyIIHOCTb
packpbiBaeMoi Tembl. CTyZIGHT XOpOIIO aneJuiipyeT TepMuHaMu Hayku. OJIHaKO 3aTpyaHSIETCs
OTBETUTH Ha JIONOJHUTENBLHBIE BOIIPOCHI 110 TeMe Aokiazna (1-2 Bompoca).

4 Ganna - MOJATOTOBJIEH KAaUeCTBEHHBIN JTOKJIAJ: TEMa XOPOIIO PACKPHITA, B M3JI0KEHUH JIOKJIAIa
MPOCJIEKMUBACTCSL YeTKasi CTPYKTypa JIOTUYECKasi MOCIeA0BaTEIbHOCTh, OTPAKAOIAsl CYITHOCTD
packpbiBaeMoil Tembl. CTyaeHT cBOOOJHO amneuMpyeT TepMHHaMu Haykd. OpHako Ha
JIOTIOJIHUTEJIBHBIE BOIMPOCH MO TeMe Aokiaaa (1-2 Bompoca) OTBeYaeT TOJBKO C IOMOIIBIO
MpEeno1aBaTeis.

5 6aioB - MOArOTOBIIEH KA4eCTBEHHBIN JOKIA: TEMa XOPOIIO PACKPHITA, B U3JI0KEHUU JTOKJIa/1a
MPOCIICKUBAETCS YETKasi CTPYKTypa JIOTHYECKas MOCIEAOBATEIbHOCTh, OTpaXkaromiasi CyIIHOCTh
packpbiBaeMoil TeMbl. CTYAEHT CBOOOIHO ameIupyeT TEepMHUHAMH HayKd, JIEMOHCTPUPYET
aBTOPCKYIO To3uIui0. CriocoOCH OTBETHTH Ha JOIMOJHUTEIBHBIEC BOIPOCH! 1O TeMe aokmana (1-2
BOITPOCA).

Ta6mz1ua 1 - Cucrema pacupeaeIcHus 0aJlJIOB 110 BHUJIAM CEMECTPOBBIX OTYETHOCTEM:

Buzsl otyeTHOCTEH Bamer ( max)
OueHka esaTebHOCTH Artrtecrauuu 1 arT. 2 arT. Bcero
CTYJICHTA B IIpoIiecce .

oGyuerns(o 100 Texymuit KOHTPOJIb 15 15 30
0asios) Py6exHblil KOHTPOINIB 20 20 40
CamocTosiTenpHas paboTa 0 15 15
[ocemaemocth 5 10 15
UTOI'O 40 60 100

Taoauua 2 - Kpurepuu OLleHKHU:

HToroBsiii peHTUHT B Hrorosas oneHka Ha 3K3aMeH Hrorosas oneHka Ha 3a4eT
Oautax
81-100 «OTIIHOY 3a4teHo
61-80 «XO0pOIIO»
41-60 «Y IOBJIETBOPUTEIBHOY

Memnee 41 6amna «HeynoBneTBOPUTEIBLHO» He 3auteno




OuneHo4HbIe 027111 IO TEMaM JIA0OPATOPHOI0 NPAKTHKYMA B PAMKAX TeKYyIIUX
aTTecTalui:
1-1 Texkymas arrecrauus:

1. Teopernueckue OCHOBBI aHAIUTUYECKON XUMUU. XUMUYECKUM aHAIIU3 U CTEXMOMETPUUECKHE
3aKOHEI XUMHH - 3 Oayta
XuMu4eckasi KHHETUKa U XUMUYECKOe paBHOBecHE - 3 Oaiia
3. KucnotHo-ocHOBHBIC CBOMCTBa BemlecTB. [ maponus. KauecTBeHHBIN aHAIHN3, €T0 METOIBI - 6
0aioB
4, XuMHYEeCKHE METO/bl KOJIMYECTBEHHOTO aHayn3a. | paBUMeTpruyeckuii (BECOBOM) aHAIU3 - 3
Oama

N

2-1 TEKylIad aTTeCTanud:

1. Turpumerprueckuii (00BEMHBI) aHAH3.
2. KucimoTHO-O0CHOBHOE THTpOBaHUE (METO HEUTpanu3anuun) -3 Oaya
3. OKuCIHTETHHO-BOCCTAHOBUTEIHFHOE TUTPOBAHKE (PEIOKC-METOIBI) - 3 Oauia
4, KOMIUIEKCHO - METPHUYECKOE TUTPOBAHHE (XeIaToMeTpusi) - 30aia
5. DIeKTpOXMMHYECKHE METOJIbI aHAIHM3a. DJIECKTPOBECOBOM aHanu3 -3 Oaa
6. OObeMHbIE EKTPOXUMHUYECKHE METOIbI aHanu3a - 3 Oasuia

Kpurepun oueHku mo reMam J1a60paTOPHOro NPAKTUKYMa B PAMKAX TeKYIIMX
aTTecTAlMMI:

[To naboparopusiM pabotam Nel. 2, 4.5,6.7. 8. 9:

0 GayuToOB - HE BBINOJHEHA JabopaTopHas padoTa B IMMOJTHOM 00bEME;

1 ©amn - naGopartopHasi paboTa BBIOJHEHA YAaCTHYHO, PE3YJIbTaThl pabOTBl HE OOCYXIEHBI C
IIpero/iaBaTesneM;

2 Oanna - naboparopHas paboTa BBIIIOJIHEHA YaCTUYHO, PE3Y/IbTAaThl paOOTHl YaCTHUHO
00CYX/IEHBI C MPEToAaBaTeNIEM; A

3 Oamna - yabopaTopHasi paboTa BBIOJIHEHA MOJHOCTHIO, PE3YNIbTaThl PadOThl MOJIHOCTHIO
00CYX/I€HBI C MPENOAaBaATEIEM.

[To maboparopnoii pabote Ne3:

0 GayutoB - HE BBIMOJIHEHA JJabopaTopHas paboTa B MOJTHOM 00bEME;

1 6amn - naGopaTtopHasi paboTa BBINOJIHEHA YACTUYHO B YAaCTH XpOMaTorpaguueckoro aHaau3a
OEH3HMHOB, PE3yJIbTATHl PAOOTHI HE OOCYKICHBI C MPEIoIaBaTeIIeM;

2 OGamta - npaGopatopHas pa0oTa BBIOJHEHA YAaCTUYHO, pPE3YyNbTaThl PaOOThl YaCTHUYHO
00CYXJIEHBI C MPETIOAaBaTEIeM;

3 Oanna - naboparopHasi paboTa BBINOJIHEHA NOJHOCTHIO B YACTU XpOMATOrpaguuecKoro aHaiausa
OCH3HMHOB, PE3yIBTATHI PAOOTHI MOIHOCTHIO OOCYKIIEHBI C MTPETIOIaBaTeNeM;

4 Gamna - B JIONMOJHEHHE K MPEIbIAyLIeMy MYHKTY YaCTUYHO BBINOJIHEH TEXHUYECKHH aHau3
OCH3MHOB MPSIMOM TIEPETOHKH HEPTH, pe3ynbTaThl pabOTHI HE OOCYK/ICHBI C MPEToaBaTeIeM;

5 6aIoB - B IONOJHEHUE K MPEIbLAYIIEMY MYHKTY MOJTHOCTHIO BBIMOJHEH TEXHUYECKUN a Ha JIn
OEH3UHOB MPSAMOI IEPETOHKU HEPTH, Pe3yabTaThl PA0OTHl HACTUYHO OOCYKIEHBI C
Ipero/iaBaTesneM;

6 OamioB - nabopaTopHas pa®oTa BBINOJHEHA MOJHOCTHIO, PE3YyIbTAaThl PabOTHI MOIHOCTHIO
00CYXJIEHBI C MPEMNOaBaTEIEM.

OneHounblie 0a/1bl B paMKax 1 u 2 py0exxHoil aTTecTanuu:

1-Bompoc - 6 6amioB



2-Borpoc - 7 GaysioB
3-Borpoc - 7 6aioB

Kpurepun onenkn B pamkax 1 u 2 pyOesxHoi aTTecTanuii:

0 6ayyI0B - OTBET HA BOIPOC OTCYTCTBYET;

2 Oamna - JaH HEJOCTATOYHO TIOJMHBIA M HEJOCTaTOYHO pPAa3BEPHYTHIH OTBET, JIOTHKA U
MOCTIeIOBATEIBHOCTD U3JI0KEHHSI HE BCETIa MPOCIICIKUBACTCS; CTYICHT MOKET KOHKPETU3UPOBATh
0000IIeHHbIE 3HAHUS, JOKa3aB Ha MpUMEpax TOJbKO C TOMOINBIO IpernojaBaTens. PedeBoe
odopmiieHne TpedyeT MOMpaBoK, KOPPEKIUH;

4 Ganna - 1aH MOJIHBIN, HO HEJOCTaTOYHO MOCIIEA0BaTEIbHBINA OTBET HA MOCTABICHHBINA OMPOC, HO
OpU 3TOM TIOKa3aHO YMEHHE BBIICIUTh CYIIECTBEHHBIE TPU3HAKU, XapaKTEPHU3YIOIIHE
TEXHOJIOTUYECKHI MPOLIECC C TOUKH 3PEHUS €r0 MEPCIEeKTUBHOCTH;

5 6auIoB - AaH pa3BepHYTHI OTBET HA MOCTABJICHHBINA BONIPOC, PACKPHITH OCHOBHBIE

MOJIOKEHUS TEMBI; IPOCIICKUBACTCS YETKas CTPYKTYpa, JJOTHYECKasl MOCIeI0BaTeIbHOCTD.
OTpa’karomasi CyIIHOCTh PACKPHIBAEMBIX TOHSTHIA; B XOA€ OTBETA JOMYIICHHl HE3HAUYHUTEILHBIC
HETOYHOCTH;

6-7 GayToB - JaH MOJHBIN, pa3BEPHYTHIN OTBET Ha MIOCTABJICHHBIN BOMPOC, JOKA3aTCIILHO
PaCKpPBITHI OCHOBHBIE MOJO0KEHHUS TEMBI; B OTBETE IIPOCIICKUBACTCS YETKAsI CTPYKTYpa,
JIOTHYECKAs TMOCIIEA0BATEIbHOCTD, OTPAXKAIOIast CYITHOCTh PACKPHIBAEMbIX OHSATHII; OTBET
dbopMynupyercss B TEPMHHAX HAYKH, W3JI0KEH JHUTEPATYpHBIM SI3BIKOM, JIOTHYEH, JOKa3aTelleH,
JEMOHCTPHPYET aBTOPCKYIO TO3HIIUIO CTY/ACHTA.

Kpurepuu oneHku 3HaHUI CTyJAeHTA HA IK3aMeHe
Ouenka «OTJIMYHO» BBICTABJIACTCS CTYJEHTY, IIOKa3aBLIEMY BCECTOPOHHHUE,
CHCTEMAaTH3HPOBAHHBIC, TIyOOKHE 3HAHWSA YYEOHOH TNPOrpaMMbl TUCHMIUIMHBI H YMEHHE
YBEPEHHO NPUMEHSTh WX Ha IMpPaKTUKE IpPH pelIeHHMM KOHKPETHBIX 3a7ay, CBOOOAHOE H
MpaBHWJIbHOE OOOCHOBAHUE MPUHATHIX PELICHUI.
OneHnka «Xopomo» - BBICTABISETCS CTYIEHTY, €CIIM OH TBEPJO 3HAECT MaTepuall, TpaMOTHO U IO
CYLIECTBY M3JaraeT €ro, yMeeT MPUMEHSTh MOJyuYeHHbIE 3HAHUS Ha MpPAaKTHKE, HO JOIMYCKAaeT B
OTBETE MJIM B PELIEHUH 3aJa4 HEKOTOpPbIE HETOYHOCTH, KOTOPBIE MOYKET YCTPAHUTH C ITOMOIIBIO
JIOTIOJTHUTENIBHBIX BOIIPOCOB MPEINO1aBaATENS.
OneHka «ya0BJIETBOPUTEIBLHO» - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMYy (parMeHTapHbIH,
pa3pO3HEHHBIN XapaKTep 3HaAHHUM, HEIOCTATOYHO MpaBUIIbHbIE (POPMYITHPOBKU 0a30BbIX MOHATHH,
HapyLICHUs JIOTHYECKOU IMMOCIIE0BATEIbHOCTH B M3JI0KEHUM NPOrPaMMHOIO MaTepuasna, HO IpH
9TOM OH BJaJieeT OCHOBHBIMHM pa3feliaMd y4yeOHOM mporpaMMbl, HEOOXOAMUMBIMHU  JUIS
JanpHemero o0y4yeHus ¥ MOXKET MPUMEHSTh MOJTy4eHHbIe 3HaHUS 10 00pa3lly B CTaHAAPTHOMN
CUTYaIUH.
OneHka «Hey10BJIeTBOPUTEIbHO» - BBICTABIISETCS CTYJIEHTY, KOTOPBINA HE 3HAET OOJIbIIEeH YacTH
OCHOBHOT'O COJIEpKaHUsl y4yeOHOW MpOorpaMMbl JHUCHUUIUIMHBI, JONYCKAaeT IpyOble OIIMOKU B
(GopMyIMpOBKaX OCHOBHBIX IMOHATUH AUCIHMIUIMHBI M HE yMEET MCIOJb30BaTh MOJyYEHHBIE
3HAHUA [IPU PEIICHUN THUMOBBIX MPAKTUUYECKHUX 3a/1au.

Tembl pedepaToB AJ1s1 CAMOCTOATEIBHOM PA0OTHI CTyIeHTA

Pextudukanuonnoe obopynoanue yctaHoBok ABT

Bakyymco3naromas annaparypa

Tumnsl, Ha3HAUYEHUE U pacyeT OPOIIEHUN B PEKTU(PUKAMOHHBIX KOJJIOHHAX

VY CTpoiCTBO M NPUHLIMIIA-AEUCTBHS PEAKTOPA KaTAIMTUYECKOTO KPEKUHTa

YCcTpolCTBO M MPUHLIKIT ACWCTBUS peakTopa KaTaiuTtudeekol o pupopmuHra

10 VYcrpoiicTBO W UPUHIUN JEHCTBUS pPEAKTOpa TUIAPOOYMCTKH CBETJIBIX JAUCTHIUISTOB
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YCTpoMCTBO U NIPUHIUIL ACHCTBUS PEAKTOPa KaTaJIUTUYECKOIO aJIKUIINPOBAHUS
11 VcTpoicTBO M NIPUHIKI IEHCTBHS peakTopa U30MEPHU3aAINH



