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IMacmopT (poHIa OLEHOYHBIX CPEICTB 10 AUCIHUILINHE

Ne | KonTposmpyemblie pa3ieiibl Koz kontpospyemoit HaunmenoBanue
KOMITETEHINH (WM ee
/o (TeMBbI) AUCITUTUTMHBI OIICHOYHOTO CPEJICTBA
YacTH)
1
[Tepuoanueckuii 3aKoH OIK-1 1-s1 pyOexHas arrecTanus
A N.MenneneeBa
2 CrpocHue atoma. OIK-1 1-s1 pyOerxHas arrecranus
3 X UMICCKAs CBASE 1 1-s1 Tekymas aTrecranus
OIIK-1 1-s pyOexHas artecTanus
CTPOEHHUE MOJIEKYTT
4 1-s Texymas aTTecTaus
Bona. PactBopsl OIIK-1 1-s pyOexHas artecTanus
5 1-s Texymas arrecranus
PactBoOpSBI 351€KTPOIUTOB OIIK-1 1-s1 pyOexnas arrecranus
IMPUMEPHBINA NIEPEYEHD OIIEHOYHBIX CPEJICTB
Ne HanmeHnoBanue Kparkas xapakrepucruka IIpeacrasienne
OII€HOYHOT 0 CPe/ICTBA OLIEHOYHOI 0
n/ OLICHOYHOT' 0 CpeAcCTBa B
n cpeacTsa donge
Bormpocs! o remam
1. Konnoxeuym CpencTBo KOHTPOJIS YCBOCHHUS yUeOHOTO / paznenam
Marepuaia TeMbl, pa3jiesia uin pa3eioB T CITATLTHBI
JUCIUILTAHBI, OPTAaHU30BAHHOE KaK
ydeOHOe 3aHsITHE B BUJIE COOeCeI0BaHUS
rpenojaBaTelis ¢ 00yJaroIuMUCs.
Kommnekt
2 Koumponvnasn CpenctBo NpOBEPKH YMEHUH TPUMEHSTh KOHTPOJBHBIX
3aJaHuH 110
paboma TOJTyYEHHBIC 3HAHUS JIS PEIISHUs 3a/1a4 BapHaHTaM
OTIpEeCTIEHHOTO TUTIA TI0 TEME UITN
pasneny y4eOHOU MUCIUTLTAHEI.
Tems! pedepaTos,
3 Peghepam [TponykT caMOCTOSITENHHOM pabOTHI JTIOKJIaJIOB
Hoxman CTYJEHTa, IPEICTABIISIONINI cO00i KpaTKoe
W3JI0’KEHUE B TUICHMEHHOM BHUJIC
MOJIYYEHHBIX PE3yJIbTATOB TEOPETHIECKOTO
aHaJIM3a ONpeIeICHHON HayYHOH (y4eOHO-
HCCJIEIOBATENbCKOM ) TEMBI, I/I€ aBTOP
pacKpbIBaeT CyTh UCCIICTyEMOU POOIEMBI,
MPUBOJIUT Pa3IUYHbIE TOUKHU 3PEHHUS, a




TaK)ke COOCTBEHHBIE B3TJIAAbI HA HEC.

Tecm CrcTeMa CTaHIapTU3UPOBAHHBIX 3aJaHUN, DoHI TECTOBBIX
[I03BOJISIONIAs] ABTOMATHU3UPOBATH MPOIEAYPY | 3alaHUi
M3MEPEHUS YPOBHS 3HAHUN U YMEHU
0Oy4JaronIerocs.

[Tpouecc wu3yueHus auCHUIUIMHBI «OOIIass W HEOpraHWYecKas XUMHUS» HaIlpaBJIeH Ha
dbopMupOBaHUE CIETYIOMNUX KOMIIETCHIIUH:

OIIK-1. CnocobGen pemarh 3amadyd  NpoGEeCcCHOHATBHOW ACATEIBPHOCTH HAa OCHOBE
UCIIOJIb30BAaHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHUUECKHUX HAYK, a TaKXKe
MaTeMaTUYECKOTO anrmapara.

OIIK-1.1. BpiGop 06a30BbIX (H3NYECKUX M XUMHUYECKUX 3aKOHOB I DEIICHHs 3ajaad
npohecCuOHaNBHOM NeSTeNbHOCTH.

3HaTh: - MCIOJB30BaHHUE TCOPCTUYCCKHUX M IIPAKTHYCCKHUX OCHOB CCTCCTBCHHLIX U
TCXHUYCCKHUX HAYK, (1)I/I3I/I‘IeCKI/IX H XUMHWYCCKHX ITPOLICCCOB.

YMeTh: -HUCII0JIB30BaTh OCHOBHEIC 3aKOHEI AUCHUIUINH WHXCHCPHO-MCXaHUYCCKOI0O MOAYJIA,-
HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUILUIMH, IIpaBUJIa ITOCTPOCHUA
TCXHHNYCCKHUX CXEM U IIepTe)KCI‘/'I.

BJIaIleTb: -OCHOBHBIMH ME€TOJaMHU XUMHNUYCCKOI'O aHaJIn3a, HaBbIKaMH COCTAaBJICHUA pa60q1/1x
IMIPOCKTOB B COCTaBC TBOPQCCKOI;’I KOMaH/BbI. HpOBOI[I/ITB OLCHKY KadeCTBa CTPOUTCIBbHBIX
MaTCpPHaAJIOB 110 CTAHAAPTHBIM MCTOAUKAM

OueHovHbIE CpPeCTBa ISl TEKYLIero KOHTPOJIA YCIIeBaeMOCTH, IPOMeKYTOUH O
aTTeCTAallMH 110 HTOraM OCBOCHMS JMCHUILIMHBI H Y4eOHO-MeTOANYeCKOoe o0ecneyeHne
CaMoOCTOSITeIbHON PadoThl CTYIEHTOB

Bonpocsl k nepBoii arrecTauuu
TECTbBI

|. BemectBa. BemectBa npocthie U cioxHble. PU3NUECKHE M XUMHUYECKUE SIBICHUS. 3aKOH
coxpaHeHHUs Macchl. PU3NYECKUE U XUMUYECKHE CBOMCTBA BemiecTB. CMecH.

1. Xumudeckue siBJICHUs HaOII0AI0TCS TPH:

1) rpo30BBIX pa3psaax;

2) cmemMBaHuM (popmainbaerua U BObL;

3) HarpeBaHUM CMECH JKEJIE3HBIX OIMIOK U CEPBI;
4) punpTpOBaHKE TOMATHOTO COKA.

2. VI3 0THOTO XMMHUYECKOTO BEIIECTBA COCTOUT (PU3MUECKOE TEJIO:
1) aBTOMOOWIIB;

2) TeneBu3op;

3) MeNbXUOpOBas JIOKKA;

4) MeqHas MPOBOJIOKA.

3. PacTBopeHneM B BOjie MOYKHO OYMCTHUTH:

1) )xene3Hbple ONUIIKU OT IPUMECEN IPEBECHBIX OINJIIOK;
2) MeJIHbIE ONUJIKH OT IPUMECH JKEJIE€3HBIX ONUIIOK;

3) HaTpuii OT IPUMECH KaJus;



4) xnopua HATpUs OT MPUMECH HUTpaTa KaJus.

4. MarHutr MOKHO HCIIOJIb30BaTh JMJIsi pa3/eieHHs Ha OTIENbHbIE KOMIIOHEHTBHI CMECh,
COCTOSIIILYIO U3:

1) cepsl u kpacHoro docdopa;

2) JKeNEe3HbIX U JIPEBECHBIX OIUJIOK;

3) pedHoro necka u MUTHEBOM COJIBI;

4) moBapeHHOM COJIM U caxapa.

5. B Boge pasmemranu rauHy. PaznenuTs NOTy4eHHYIO HEOJAHOPOAHYIO CMECh Ha OTJENbHBIC
KOMITOHEHTHI (BOJY U TJIMHY) MOXKHO:

1) punbTpoBaHKEeM Ha OyMakHOM (pUIIBTpE;

2) IUCTUIUISINCH;

3) oTcTanBaHUEM;

4) c TOMOIIbIO MAaTHUTA.

6. dunpTpoBaHMe Ha OyMaXHOM (UIBTPE MOXKHO HCHONB30BaTh JUIsI pa3fefieHus Ha
OT/ICTbHBIC KOMIIOHEHTBI CMECh, COCTOSIIYIO H3:

1) BozbI 1 yKCyCa;

2) Mena ¥ BOJBL;

3) GeH3HMHA B BOJIBI;

4) BozbI U caxapa.

7. C moMouibio BoAbI ¥ (PUIBTPOBAHUS MOKHO PA3/JIEIUTh HA OT/ENIbHbIE KOMIIOHEHTHI CMECh:

1) noBapeHHOI cosu U caxapa;

2) caxapa 1 IpEeBECHBIX OMIIIOK;

3) moBapeHHOM COJIN U MYKH;

4) rexcaHa ¥ renTaHa.

8. O mpoTekaHUM XMMUYECKOTO SIBIICHUS 00s13aT€IbHO CBUIETENILCTBYET:
1) BbliENIEHNE PHEPTUH;

2) NOsIBJICHUS 3aI1axa;

3) oObpazoBaHNE HOBBIX BEIIECTB;

4) n3MeHeHue arperaTHOro0 COCTOSTHUSI BEIIECTBA.

9. IlosiBieHHEM 3amaxa COMpPOBOXKIAIOTCS XUMHUECKHUE SIBJICHHS, TPOTEKAIOIIME BCIESICTBHUE:
1) pactBopeHus cynbduia Kaaus B COISTHONW KUCIIOTE;

2) mpoIycKaHHe yTJIEKUCIIOro ra3a B U3BECTKOBYIO BOJY;

3) TpO30BBIX pa3psOB;

4) pacTBOpEHMsI MUTHEBOM COJBI B CEPHOM KUCIIOTE.

10. OGpa3zoBaHMeM oOcajKa CONPOBOXKAAIOTCA XUMHUECKHE SBJICHHUS, NpPOTEKalollue B
pe3ynbTare:

1) cmemmBanue BoaHbIx pactBopoB KOH u HCI;

2) nponryckanue CO2 B Bogubli pactBop Ba(OH)z;

3) pactBopenue SOz B H20;

4) cmemmmBaHue BoHbIX pacTBopoB NaSO4 u BaCl..

Bomnpoc OtBer
1,2,3
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Il. Arom. XuUMHUYECKUU »HJIEMEHT. AJLIOTPOIUSI.
Xumuueckue (popmyisbl. XMMHUYECKHE ypaBHEHHS. 3aKOH IMOCTOSIHCTBA coctaBa. Mosekyna. MoH.
BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOrO CTpoeHUsi. (OTHOCUTENIbHBIE aTOMHas U
MOJIEKYJISIpHAsl Macca.

1. Ykaxute npaBUJIbHbIC 3aIIUCH:
1) M: (H) = 2;

2) ma (F) =19 u;

3) M (F2) = 38 r/mob;

4) My (H2SO4) =98 r.

2. YKaXUTE€ 4YHUCIO 3JCMEHTOB, BXOMSIIMX B COCTAaB IIEPEYMCIICHHBIX BEUICCTB — CHJIAH,
dymiepeH, kapOopyHI, TpaduT:

1) 4,

2) 3;

3) 2;

4) 1.

3. O XuMHYECKOM dJIeMEHTE (a HE O TIPOCTOM BEIIECTBE) BOAOPO PEUb HIIET B YTBEP)KICHHSIX:
1) caMbIii pacipocTpaHeHHBIN BO BceneHHOM;

2) He UMeeT 3araxa;

3) BXOJUT B COCTaB BCEX KHCIIOT;

4) B Boge maccoBas aois paBHa 11,1%.

4. OT™MeTbhTEe YTBEP)KIEHUS, B KOTOPHIX TOBOPUTCS O NMPOCTOM BEIIECTBE (2 HE 0 XUMUYECKOM
AIIEMEHTE) KHCIOPOI:

1) BXOAUT B COCTaB BCEX OKCHJIOB;

2) y4acTBYyeT B IpoIlecce IbIXaHHs paCTEHUH U )KUBOTHBIX;

3) IJI0X0 pacTBOPUM B BOJIE;

4) umeeT HECKOJIBbKO N30TOMOB.

5. Kak MpoCTOC BCIICCTBO, TaK U XUMHYECKHHU PJIEMEHT OTPAXKACT 3aIlUCh:
1) Oz;

2) 0%

3) Cu;

4) 2Ho.

6. XMMHUYeCKHIi HJIEMEHT XapaKTepU3yeTcs:

1) pacripocTpaHEHHOCTHIO B IPUPOJIE;

2) MaccoBO# J0JIeil aTOMOB B BEUIECTBE;

3) NpUHAIICKHOCTHIO K ONPE/IeTICHHOMY THITY ceMeiicTB (S-, p-, d-, -);
4) Temneparypoi MJIaBICHUS.

7. IIpocToe BEmecTBO XapaKTepu3yeTcs:
1) BaNeHTHOCTHIO;

2) criocoOOHOCTHIO HAMAarHUYUBATHCS;

3) 3apsoMm sapa;

4) paCTBOPHMOCTHIO.



8. Kak arom, Tak 1 mpoCTOE BEUIECTBO XapaKTEPU3YETCs:
1) pasmepowm;

2) Maccoi;

3) BIEKTPOOTPULIATENHHOCTHIO;

4) BaJICHTHBIMU BO3MOKHOCTSIMH.

9. 3Has XuMHYECKYIO (pOopMyITy BEIeCTB, MOXHO:

1) paccunTath MaccoBbI€ JJOJIU AaTOMOB 3JIEMEHTOB;

2) HAWTH OTHOCUTEJIBHYIO MOJIEKYIIIPHYIO ((POpMYIIBHYIO) Maccy;
3) onpeeauTh CPEIHIOI0 MAaCCy MOJIEKYJIbI BEIIECTBA;

4) mpecka3aTh pacCTBOPUMOCTB JIFOOOTO BEIIECTBA B BOJIC.

10. I[Be MOJICKYJIBI KMCJIOPOJa IOKAa3bIBACT 3aIIMCh:

1) 20;

2) Oy;

3) 20z;
4) 2/3 Oa.

Bomnpoc Otser
1 1,2

2 2

3 1,3, 4
4 2,3

5 3

6 1,2,3
7 2,4

8 1,2

9 1,2,3
10 3

I11. Moab. Moasipaas macca. 3akoH ABoragpo. MossipHasi KOHIEHTpalusi rasa.

1. YKaxuTe MONAPHYIO KOHIEHTpanmio (Momb/mM°) Hp Maccoif 3 T, IOMEIEHHOTO B COCY
o0BeMoM 5 m°;

1)0,1;

2)0,2:

3)0.3;

4)0,4.

2. Ogua Moutb Bogel (t = 4°C, p = 101 klla) comepkutTcs B €€ MOPIHH 00bEMOM:
1) 22,4 am®;

2) 0,18 mv®;

3) 36 mm3;

4) 18 o>,

3. Hanbompmree unciio monekyin (t = 25°C, p = 101 kI1a) cogepkutcst B mopuuu:
1) a30Ta XUMHUYECKHUM KOJMYECTBOM 3 MOJIb;

2) yraekucioro raza Mmaccou 440 t;

3) BoztbI 06beMoM 36 cm®;

4) 030Ha 06BeMOM 400 1v°.

4. B peakuuu CHUHTE€3a aMMHaka U3 MPOCTHIX BEUIECTB OOBEM a30Ta OTHOCHUTCS K 00BEMY
BOAOpPOJa KaK:

1)1:1;

2) 1: 2;



5. ITnotHOCTH (H.y.) Kakoro rasza pasHa 1,964 r/am®?
1) meTana;

2) KUCJIOPOJIa;

3) o30Ha;

4) yraexkucioro rasa.

6. OTHOCHTENBHAS IIJIOTHOCTH I10 TEJIHI0 paBHA 12 aiis rasa:
1) okcuaa yraeponaa (11);

2) okcupa yriaepona (1V);

3) o30Ha;

4) xkucnopona.

7. OTHOCHUTENBHAS IJIOTHOCTD ra3a I0 refinio paBHa 4. UeMy paBHa OTHOCHUTENIbHAS INIOTHOCTh
rasa o Bogoponay?

1) 2;

2) 8;

3) 16;

4) 32.

8. OarH MOJIb COAEPIKUT MOPLIUU BEIIECTB:
1)22,4 JIM® JKHIKOH BOJIB,

2) 22,4 nm® kucnopoza (1.y.);

3) 48 r o30Ha;

4) 233 r cynbara H6apusi.

9. BeiOepute npaBuiibHbIe yTBepKIeHUs. [Ipy OJMHAKOBBIX YCIOBUAX B MOPLHUAX KUCIOpPOJA U
030HA PaBHOT'O 00bEMa COJIEPIKUTCS;

1) oaMHAKOBOE YHMCIIO aTOMOB;

2) 0IMHAKOBOE YUCIIO MOJIEKYJI;

3) oguHaKoBas Macca;

4) pazHas macca.

10. Bribepute mpaBWIbHBIE yTBepXkaeHUs. lIpW OAMHAKOBBIX YCIOBUSX TOPHUH O30HA H
KHCJIOPO/1a PaBHOM Macchl:

1) conmepkaT OANHAKOBOE YHCIIO ATOMOB;

2) coaepkaTr OJJMHAKOBOE YMCIIO MOJIEKYJ;

3) 3aHUMaIOT paBHBINA 00BEM;

4) conepxar 0OJUHAKOBOE CYMMAapHOE YUCIIO TPOTOHOB B aTOMax.
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IV. TunoBblie pacueTHbIE 321241



1. Cmemanu cepy Maccoii 6,40 r TMHKOBBIMU ONMJIKAMHM XUMUYECKUM KoandecTBoM 0,15 momnb
u cMech Harpenu. Haligute maccy (I) MoJgy4eHHOT o MPOIyKTa.

2. Cmemanu paBubie 00beMbl O2 u CoHo. HaiiauTe OTHOCHTENBHYIO IUIOTHOCTH MOJIYYCHHOU
ra3oBoi cMecH (H.y.) IO BOJIOPOJY.

3. Paccunraiite maccy (T) aTOMOB XJIOpa B MOPIUH XJIopuaa amoMuuus 13,35 r.

4. MaccoBas noisi Kuciopoga B ero cmecu ¢ renueM paBHa 80%. Paccuuraiite 00BeMHYIO
noi1to (%) renusi B CMECH.

5. MaccoBas 107151 aTOMOB XJiopa B ero okcujie paBHa 47,02%. Ykaxure popmyrny okcuaa.

6. MaccoBas 1011 aTOMOB 71eMeHTa B okcuje 9304 paBHa 72,4%. UTo 310 3a 3jemMeHT?

7. JlaHbl 06pa3Ibl XJI0pa M aMMHUaKa, KaXKIbIA 00beMoM (H.y.) 2,24 nv°. Bo cKoIbKO pa3 umcio
aTOMOB B OJTHOM M3 00pa3roB OobIie?

8. I'a3wpl KUCIIOPO M a30T CMEMIAIM B MacCOBOM OTHOIICHWH 1: 3 cooTBeTcTBeHHO. Haiinure
Maccy (T) Takoii cMecn o6bemMoM (H.y.) 100 ave,

9. Cmemanu pasHble Macchl razoB CHs u Nz. Haiimute OTHOCUTENBHYIO IJIOTHOCTH STOM
ra3oBOM CMECH IO XJIOPY.

10. Maccer noprwmii Oz u CO paBubl. Haiinute otHOmenune oorema CO k 00bemy Ox.

OtBeT
14,55
14,5
10,65
66,7%
Cl20s
Fe

B 2 pa3a 00J1bllIe B OPIIUU aMMHaKa
129 r
0,287
8:7
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V. Ctpoenne sifep aromoB. M3oTonbl. Hykimabl. SIBjeHusi paIuoaKTHBHOCTH

1. DJeKTpOHEHTpaIbHBIA aToM asoTa conepxut 7p u 7e. Mon N comepsxur:
1) 7p u 7e;

2) 10p u 7e;

3) 7p u 10g;

4) 4p u 10e.

2. DIeKTpoHeHTpaIbHEIi aToM Kanbius cogepsxut 20p u 20e. Mon Ca?* conepikur:
1) 20p u 20eNe

2) 18p u 20¢;

3) 20p u 18e;

4) 20p u 22e.

3. Bonbimie mpoTOHOB, YeM AIIEKTPOHOB COIEPIKUT YacTUIla, CHMBOI ((popmyra) KOTOpOii:
1) NH4™;
2) Mn;



3) S%;
4) Oo.

4. Yuciio MpOTOHOB PaBHO YHCITY JIEKTPOHOB B YACTHILIE, POPMYIIa KOTOPOA:
1) NH4*;

2) T20;

3) H30%;

4) SO4*.

5. Uncio NpOTOHOB B AJIEKTPOHEUTPATIBHOM HYKJIU/IE:

1) Bceraa paBHO YHCITy HEUTPOHOB;

2) Bcerja paBHO YUCITY SJIEKTPOHOB;

3) paBHO aTOMHOMY HOMEpY JIEMEHTa B IEPUOANUECKON CHCTEME;

4) paBHO Pa3HOCTU MEXKIAY HYKJIOHHBIM YUCJIOM U YUCJIOM TEUTPOHOB.

6. MaccoBoe 9nCiIo B TOYHOCTH PAaBHO OTHOCUTEIILHOM aTOMHOW Macce JJIsl HyKITUa:
650~ -

1) *°Cu;

2) 2C;

3) 3Cl;

4) #Na.

7. DNEeKTpOHEHUTPAIBHBI aTOM KaKOTO 3JIEMEHTA COACPIKUT CTOJBKO K€ DJICKTPOHOB, CKOJIBKO
HAX COJEPKUT B ABYX MOHAX NHz"?

1) N;

2) F;

3) Ne;

4) Ca.

8. Vkaxure CHMBOJ caMOM TSKEJION YaCTHIIGL:
1) a;
2) p;
3) D;
4)T.

9. CKONBKO PA3IMYHBIX MO W30TOITHOMY COCTaBY MOJIEKYJI BOJOPOJa MOXKHO IOJYYHTH W3
HYKJIUJOB H,DuT?

1) 4;

2) 6;

3) §;

4) 10.

10. CkoNbKO pa3MMUYHBIX 1O HW30TOIMMHOMY COCTaBY MOJEKYJI BOJBl MOXKHO TOIYYUTHh W3
HYKJIUJIOB 'H, D, T u %0?

1) 2;

2) 4,

3) 6;

4) 8.

Bormpoc OTtBer
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V1. CTpoeHue 3J1eKTPOHHBIX 000/1049€K ATOMOB

1. YkaxuTe 3JIeKTpOHHYIO0 KOH(PHUTYypaIHIO aTOMa 3JIEMEHTa ¢ TPOTOHHBIM YUCIIOM 15:
1) 1s?2s%2p3s?;

2) 1s22s22p53s23p*;

3) 1s22s22p°3s23p?;

4) 1s22s22p°3s23p°.

2. KakoBa cokpamieHHasi SJeKTPOHHAs KOH(HUTypamus aTomMa D3JEMEHTa C MOpPSAKOBBIM
HoMepoM 207

1) [Ar] 4st;

2) [Ne] 3s;

3) [Ar] 4s?;

4) [Ne] 3s2.

3. YKaxuTe 31eKTpOHHYI0 KoH(HTypaumo Hykauaa 1° H:
1) 1s%;

2) 1s%;

3) 1s22s;

4) 1s%2s2.

4. CKOIBKO HECITapCHHBIX 3JICKTPOHOB COACPIKUT HYKIIN[ 15N B OCHOBHOM COCTOSIHUH?
1)1,
2) 2;
3) 3;
4) 4.

5. Ykaxunrte COKpPAIICHHYKO 3JICKTPOHHYHO KOHq)I/Ipra]_II/IIO OCHOBHOTI'O COCTOsSHHUS aToOMa
Maprasua:

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

2) [Ar] 3d°4s?;

3) [Ar] 3d°4st;

4) [Ar] 3d%4s?.

6. Unciio HecmapeHHBIX 3JIEKTPOHOB B aToMe (hocopa B OCHOBHOM COCTOSTHUU PABHO:
1) 5;
2) 4;
3) 3;
4) 2.

7. HaI/I6OHBI_Hee YUCJIO0 BAKAHTHBIX (He3al’[0J’IHeHHBIX) 0p6HTaJIeI>i Ha BHCIIHCM 3JICKTPOHHOM
CJIOC B OCHOBHOM COCTOSSTHUHN UMCCT aTOM:

1) Na;

2) Al;

3)P;

4) Cl.

8. VKakuTe 4rCIo He3anoaHeHHbIX 3d-opOuTaeii B OCHOBHOM COCTOSIHMU aToma V-



1) 4,

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

9. Yucno HecmapeHHBIX AJIEKTPOHOB B OCHOBHOM COCTOSIHUM aToMa Cr paBHO:
1) 6;

2) 5;
3) 4;
4) 3.

10. YkaxxuTe CyMMapHOE YHCIIO S-3JICKTPOHOB B OCHOBHOM COCTOsSTHUU atoma CUu:
1) 8;

2) 6;
3)7;
4) 5.

Bonpoc OTtBer
1 4

2 3

3 1

4 3

5 3

6 3

7 1

8 3

9 1

10 3

VII. Hepnozmqeucaﬂ CUCTEMA XUMHUYCCKHUX IJIEMECHTOB

1. Jlerdye ocTabHBIX NEPCUUCIICHHBIX 3JICKTPOH TCPACT aTOM:
1) Na;

2) Mg;

3) Al,

4) Si.

2. Kakue yTBep:kIeHHs CIIpaBeUIMBHI [T IocieoBarenbHocTh aieMeHToB C, N, O?
1) cneBa HampaBoO YMEHBIIAETCS PATUYC aTOMa;

2) creBa HANPaBO YMEHbBINAETCS AIEKTPOOTPHUIIATEILHOCTh aTOMOB;

3) cripaBa HaJIEBO BO3pPACTAET YUCIIO AIEKTPOHHBIX CIIOCB;

4) crieBa HaNpaBoO yBEIMYMUBACTCS YHCIIO BAJIEHTHBIX 3JIEKTPOHOB.

3. AtoM sneMeHTa 3-TO TEpHOJa B OCHOBHOM COCTOSHHHM COJEP)KHT TPU HECIapEeHHBIX
snekTpoHa. KakoBbl (hOpMyITBI JIETYUEro BOIOPOTHOTO COSTHHEHHUS U BBICIIIETO OKCHIA 3JIEMEHTA.

1) BH2 u 303!

2) OHz u 2203;

3) OH3 u 920s;

4) OH2 1 320s.

4. Pacniono)XeHHbBIE B OJTHOM U TOM JK€ TIeproJie XUMUIeckne neMeHTsl Ca u Se paznudarorcst
MEXTy COOOM:

1) 4nCIIOM BaJIEHTHBIX 2JIEKTPOHOB B aTOME;

2) paauycoM aToMa;



3) bopmyIioii BEICIIIETO OKCHA;
4) 4KCIIOM 3JIEKTPOHHBIX CJIOEB B aTOME.

5. ®opmyna BeIciIero okcuaa neMenTa 20s. Ykaxure (GopMyiy ero JeTy4ero BOA0OPOIHOTO
COCIMHCHUSI:

1) OH;

2) DHy;

3) OHs;

4) OHa.

6. Katnon HekoToporo s1eMenta D% mmeeT s1ekTpoHHyI0 KoHMHTyparmio 1522522p83s23p8. K
KaKOMY CEMEWUCTBY OTHOCHUTCS 3JIEMEHT D7

1s;

2) p;

3) d;

4) f.

7. K KakoMy ceMeHCTBYy OTHOCHTCS »JIEMEHT, KaTHOH KOTOporo %' mMeeT »IeKTpOHHYIO
koHpurypammo 1522s22p°3s23p8?

1)s;

2) p;

3) d;

4) f.

8. 3Has TOJNBKO HOMEp TIpymIbl A, B KOTOPOH pPACHOJOXKEH 3JIEMEHT, MOXHO JUIs HEro
IpecKa3aTh:

1) popmyny BOJOPOJHOIO COEAUHEHMS;

2) 4KMCII0 SHEPreTUUYECKUX YPOBHEH B aTOME;

3) ¢popmyity BBICILIErO OKCUJA;

4) 4KnCII0 BaJIGHTHBIX 3JIEKTPOHOB B aTOME.

9. ®opmyna Beicmiero oxcuzaa meMeHTa 207. YKaXHTE DIEKTPOHHYIO KOHQPHUTYpAIHIO
BAJICHTHBIX 3JIEKTPOHOB aTOMa 3JIEMEHTA!

1) ns?np?;

2) nsnp®;

3) ns’np*;

4) ns?np®.

10. I170THOCTH MPOCTEHIIIET0 BOAOPOJHOTO COSTMHEHUSI HEKOTOPOTO DJIEMEHTa TaKasl ke, KaK
U y KUCTI0poJia. YKaXKUTE COKPALLEHHYIO 3JIEKTPOHHYIO KOHPUIypalllio aTOMa JIEMEHTa!

1) ...2522p%
2) ...3s%3p*
3) ...3s%3p%
4) ...2s%2p°.
Bormpoc Otser
1 1
2 1
3 2
4 1,2,3
5 3
6 3
7 1
8 1,34
9 4
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VIII. Ilpupona n Tunbl XUuMHYecKuX cBsi3eil. KoBajieHTHast cBA3b

1. Tonbko MO OOMEHHOMY MEXaHU3MY KOBAJIICHTHBIC CBSI3M O0Pa30BaHEI B:
1) MosieKkyJie BOJIbI,

2) MIOHE aMMOHHS;

3) MoJIeKyJie aMMHaKa;

4) monexyne propuma 6opa (I11).

2. Tlo nmoOHOpPHO-aKIENTOPHOMY MEXaHW3My XUMHUYECKass CBS3b 0OOpa3yeTcss B MOJIEKYiax
(noHax):

1) H3N - BFg;

2) H30;

3) NHs3;

4) COa.

3. ATOM ¢ 3meKTpoHHO# KoHdurypauuei 1522s?2p® MoxeT 06pa3oBaTh KOBANEHTHBIX CBS3Eil
110 0OMEHHOMY MEXaHU3MY:

1) uetnipe;

2) TpH;

3) nBe;

4) onny.

4. ATOM ¢ 3meKTpoHHOH KoHdurypauuei 1522s?2p* MoxeT 06pa3oBaTh KOBANEHTHBIX CBS3Eil
10 OOMEHHOMY MEXaHHU3MY:

1) ueTnIpe;

2) Tpu;

3) nBe;

4) onny.

5. TonpkO OJIHY KOBAJIEHTHYIO CBSI3b 110 OOMEHHOMY MEXaHHW3MY MOTYT 00pa30BaTh aTOMBI
DJIEMEHTOB:

1) N;

2) H;

3) ClI;

4) 0.

6. Tpu cBs3uM MO OOMEHHOMY MEXaHM3My W OJIHY IO JOHOPHO-AaKIENTOPHOMY MOXKET
00pa3zoBaTh aTOM:

1) C;

2) O;

3) N;

4) F.

7. JlBe cBA3M TO OOMEHHOMY MEXaHHM3My H JIB€ IO JIOHOPHO-AaKICNITOPHOMY MOXKET
00pa3zoBaTh aTOM:

1) H;

2) F;

3) O;

4) Li.

8. [Ilpm oOpa3oBaHMM XMMHYECKOW CBS3M B POJU aKIENTOpPa JJICKTPOHHOW IMapbl MOTYT
BBICTYIIATDb:



1) arom H;

2) uon H;

3) anuon H;

4) monekyna BFs.

9. Ilpu oOpa3oBaHUM XMMHUYECKOH CBA3M B KaueCTBE JOHOpa AIIEKTPOHHOW Mapbl MOTYT
BBICTYIaTh:

1) atom H;

2) anuoHn H;

3) monexyna NHs;

4) monekyna CHa.

10. CBs3b, 06pa3zoBaHHas 10 JOHOPHO-aKIENTOPHOMY MEXaHM3MY, IPUCYTCTBYET B YaCTHLAX:
1) HNOg3;

2) H20;

3) NHs;

4) CO.

Q
=
w
(¢]
-

Bonpoc
1

N W

w

AW~

RPINNWWINWIN |-

PO 0N O lWN

Oxcuabl

1. Oxcup amoOMUHUS TIPOSIBIISIET KUCIOTHBIE CBOMCTBA, pearupys cC:
1) H20;

2) HNOg;

3) KOH;

4) Na20.

2. Oxcun menu (11) 1 okecna nUHKA MPOSIBIISIIOT OCHOBHBIE CBOWCTBA, Pearupys C:
1) Hz;

2) HCI,

3) H20;

4) CO.

3. Yxaxure GopMylly OKCHI0B, KOTOPBIE MOI'YT B3aUMOJEHCTBOBATE C KMCIOPOIOM:
1) COy;

2) CO:;

3) P20s;

4) SO3.

4. B npobupku, coaepskariue okcuasl AloOz, SOz, P20s, K20, SiO2, no6asunu Boay. Jlakmyc
nproOpeTaeT KpaCHYI0 OKPacKy B MpUOOPKaX ¢ OKCHIAMHU:

1) Al203, SOs3;

2) SO3, P20s;



3) K20, P20s;
4) SOz, P20s, SiOs.

5. Mexay co0oii MOTYT B3aMMOJICHCTBOBATh OKCHJBI, OOpa30BaHHBIC JJIEMEHTAMHU C
ATOMHBIMH HOMEPaMHU:

1)1 ul3;

2)4ull;

3) 1 u30;

4) 12 u 16.

6. B npo6upku, coaepxkanue okcuapl BaO, CuO, N20Os, Na2O u ZnO, nobasunm Boxy. Yucno
MPOOUPOK, B KOTOPBIX JIAKMYC MPUOOPETAECT CHHIOID OKPACKY, PABHO:

1) 5;

2) 4;

3) 3;

4) 2.

7. C xucnopoaom HE moryTt B3auMoieiiCTBOBaTh OKCH/IBI:
1) Al20g3;

2) CO;

3) SOg3;

4) H20.

8. Ilpu B3aMMOMEHCTBUH KAKOTO OKCHIa ¢ BOAHBIM pacTBopoM KOH o6pasyercst cob cocraBa
K[2(OH)4]?

1) MnOs;

2) N2Og;

3) Cr203;

4) CrO:s.

9. Vkaxure HopMysly OKCHIA, MOJIEKYJIa KOTOPOTO COMEPKHUT UYEThIPE HEIMOJIEICHHbBIC Maphl
SIIEKTPOHOB:

1) SO;

2) COy;

3) SOg3;

4) H20.

10 B MOopAAKE IMOCICAOBATCIBHOI0 YBCIWYCHHUA YHCJIa HCIIOACIICHHBIX IIAp 3JICKTPOHOB B
MoJieKyIie (GOpMyITbl OKCHIOB 3aITHCaHBbI B PALY:

1) H20, SOz, SOz, CO;

2) H20, SO2, CO», SOs3;

3) H20, SO3, SO2, COy;

4) H>0, CO,, SOz, SOa.

Bormpoc Otser
1 3,4

2 2

3 2,4

4 2

5 2,4

6 4

7 1,34
8 3

9 2
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OcHoBanus

1. Tuapokcu aarOMHHHUS 00pasyercss MpPH B3aMMOJICHCTBHM (3JCKTPOIMTHI B3STHI B BHJIE
BOJIHBIX PaCTBOPOB):

1) AlOs3u H20;

2) Al;03 u KOH;

3) AI(NO3)3(4,26 1) u Ba(OH)2 (5,13 1);

4) Al2(SO4)3 (3,42 1) 1 KOH (6,72 1).

2. Mexy coboii B3auMOAENCTBYIOT (CHUIIbHBIE OCHOBAHUS B3AThI B BUJIE BOJHBIX PAaCTBOPOB):
1) HCIl u Ba(OH)y;

2) NaOH u Be(OH)2;

3) KOH u NaCl:

4) Ca(OH)2 1 SOs.

3. C pa36asnennbiM pactBopoM NaOH pearupyer kaxkaoe u3 BELIECTB B IPpyIIax:
1) AL, KCI, (NH4)2SOg;

2) P20z, AI(OH)3, CuCly;

3) Mn207, ZnO, H3POs;

4) SO», FeCls, Zn(OH):..

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

2) KUCIIOTaMU;

3) okcuamus;

4) aMm(OoTepHBIMU TUAPOKCUIAMH.

5. OcHOBaHME MOKHO MOJYYUTh NPU B3aUMOJECHCTBUHU:
1) Fe203 u H20;

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

3) Zn(NO3)2 u KOH (p-p, u36bITOK);

4) Ku H0.

6. Hutpat menu (Il) oOpasyercs, korna Mexxay co0oil pearupyroT (3JeKTPOJIUTHI B3STH B BUIE
BOJIHBIX PaCTBOPOB):

1) CuO u HNOg;

2) Cu(OH)2 u NaNOs;

3) CuCl; u NaNOs;

4) Cu(OH)2 u KNO:s.

7. O06a pearenta — H2SO4 (pa36.) 1 KOH (pa30.) — B3aUMOACHCTBYIOT C:
1) CuCly;

2) Al20s3;

3) Cr(OH)s;

4) CaO

8. l'mapokcu HaTpust 00Opa3yeTcs IPH B3aMMOICHCTBUH:
1) NaCl (p-p);

2) FeO;

3) H2S0g;



4) HNO3

9. [Ipu xoMHaTHO# Temneparype runpokcun meau (1) pearupyer c:
1) NaCl (p-p);

2) FeO;

3) H2SOq;

4) HNO:s.

10. I'mapokcua MMHKA U OKCHUJ] JTFOMUHUS 110 OTJEIHPHOCTH B3aUMOJICHCTBYIOT C (250C):
1) CONsHOM KHCITOTOM M MarHueM;

2) cepHOU KHUCIOTON U THIPOKCHUIOM HATPUS,

3) a30THO¥ KUCIIOTOM U XJIOPHIOM KaJlus;

4) rugpoOKCUAOM Oapusi U HUTPATOM HaTPHSI.

Bomnpoc OtBer
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
Kucaorsi

1. OTHOOCHOBHBIM KHCJIOTaM OTBEYAIOT BCE KUCIOTHBIE OCTATKH (3aps/] HE
yKa3aH):
1) CH3COO, SOq, S;
2) NOs, NO2, CH3COO;
3) NO2, SO3, NOs;
4) CH3COO, POy, Cl.

2. Ykaxute (popMyny 4eTBEPTOI «IHUIIHEH» KUCIOTHI:
1) HCI;

2) HBr;

3) HI;

4) HF.

3. CepoBoj1opo1 00pa3yeTcs, KOraa MexX1y COOOH pearupyror:
1) HCI (p-p) u cynbdar Hatpus;

2) HNO3 (xoHIL.) 1 cynbhum Kanus;

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

4) H2SO4 (pa306.) u cepa.

4. Pa3nuunth npoOupKu ¢ pa30aBICHHBIMH COISIMU M CEPHON KHUCIOTaMU MOYKHO C TTIOMOIIIBIO:
1) nuTbeBOIt COMBI;
2) ruIpoOKCHIa Kajus;
3) ruppokcuna Gapus;
4) menu.



5. Paz6asnennbie Boaubie pactBopsl HCI 1 H3PO4 MOXHO pa3iIuduTh C MOMOIIBIO:
1) NaNOs;
2) AgNOs;
3) Ca(OH)2;
4) NaxCOs.

6. ®opMyia KHCIIOTBI, OTBEYAIOIICH BBICIIIEH CTEIICHH OKHUCICHHUsS aToma djemeHTa, Ha3207.
Kaxkwue erie KuciaoTbl COOTBETCTBYIOT TaKOM CTEIEHU OKUCIICHUS AJIeMeHTa?

1) H20207;

2) H20s3;

3) H5D0ks;

4) H3DO0a.

7. Kak H2SOg4 (pa36.), tak u HCI (pa36.) pearupyrot c:
1) CuO;

2) Al(NO3)3;

3) BeOH)y;

4) Ag.

8. IIpobupku ¢ pazdasieHHbIMU H2SO4 1 H3PO4 MOKHO pa3inyuTh C TOMOIIBIO:
1) KOH;

2) MgO;

3) Cu;

4) nakmyeca.

9. Kucnotst O6p83y10TC}I IIpHu paCTBOPCHHUHN B BOJAC OKCHUJIOB 3JICMCHTOB CEMENCTB:
1) s-up-;

2) p-ud-;

3) s-ud-;

4) s-, p-, d-.

10 KI/ICHOTHBIG CBOMCTBA COC)II/IHCHI/H\/’I IMMOCTCIICHHO HAPACTAIOT B HPYIIIAX:
1) HF, H2SO4, HCIOg4;

2) H2SO4, HF, HCIO,;

3) HAIO2, H2CO3, HNOg3;

4) H,CO3, HAIO2, HNO:3.

Bormpoc OtBer
1 2

2 4

3 3

4 3

5 2,3
6 2,4
7 1,3
8 2

9 2
10 1,3
Coumn

1. Conpb obpasyercs, korna ¢ H2SO4 (paz6.) pearupytor:

1) KCI (p-p);
2) Na2COs;



3) Cu;
4) Ca(OH)a.

2. YKaXHTe psAl, B KOTOPOM KaXKJI0€ M3 BEIIECTB B PEAKIMU C COJSHOW KUCIOTOW oOpasyer
COJIb:

1) Zn, Al203, K2SOs3;

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

3) NaNO2, KF, Ca(NOs3)z;

4) CuO, NaOH, SOs.

3. Hausr popmyasl Bemects: Mg, Mg(OH)2, MgCO3, MgO. CkoilbkO M3 HHX B PEaKIMH C
A30THOW KHCIIOTOH 00pa3yroT coib (com?)

1) 4;

2) 3;

3) 2;

4) 1.

4. C oOpa3oBaHMEM COJIM C BOJHBIM pacTBOpoM cyibdara menu (I1) pearupyror meTasibl.
1) Zn;
2) Hg;
3) Ag;
4) Fe.

5. B BoiHOM pacTBOpe XMMHUECKOE B3aUMO/IEHCTBUE BO3MOYKHO MEKY COJIIMU:
1) NazS u CuCly;

2) CaClz u NaCOg;

3) Ba(NOs)2 u KClI;

4) AgNO3z u NaF.

6. Cosb oOpasyercs, korya k pacropy BaCl, nob6asnsior:
1) a30THYIO KUCIIOTY;

2)CcepHYIO KHCIIOTY;

3) cynbdar xanus;

4) HUTpAaT HaTpHUSL.

7. BBOZHOM pacTBOpE OCYIIECTBUMBI PEAKIINN MEKIY:
1) NaCl u BaCOsg;

2) ZnSO4 u KOH,;

3) Zn(NO3)2 u Cu;

3) FeS u HCI.

8. Cotb MOXHO HOJIYYHUTh ITPU B3aUMOIEHCTBHH:
1) ZnSO4 (p-p) u Mg;

2) Al203 u HNOg;

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

4) BaCOs u NaNOs (p-p).

9. Cynbdar kampust 00pa3yercsi, KOr/ia BOJHBIN pacTBOP XJIOPUAA KaJIbIUS PEarupyeT C:
1) NaHSOs3;

2) BaSOyg;

3) Naz2SOq4;

4) K2SO:s.



10. Conb aMMOHUS MOKHO MOJIYYHUTh MPU B3aUMOIECUCTBUU:
1) aMmmuaka u BOJIBI;

2) aMMHaKa u pa30aBICHHON CEPHON KHCIIOTHI,

3) cynbdara aMmMoHuUA XJI0pHaa Oapus;

4) xmopuaa aMMOHHS 1 HETpaTa cepedpa (1).

Bomnpoc OtBer
1 2,4

RO NOOOgRIWIN
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Cssi3b MEKAY KJJacCaMi HECOPraHUIECKHUX BeIIECTB

1. MOFyT COBMCCTHO HAaXOIUTHCA B BOAHOM PACTBOPC BCIICCTBA, (1)0pMyJ'ILI KOTOPBIX:
1) (MgOH)CI u HCI;

2) CuUOH)NO3 u KOH,;

3) NH4HCO3 u NH3 - H20;

4) NaHCO3 u H3CO:s.

2. C kaxapIM u3 Beniects, popmynsl koTopsix Oz, KOH, H20, B3aumoeiicTyer:
1) ammuak;

2) okcun cepol (VI);

3) okcun cepsl (1V);

4) okcUJ MarHusl.

3. C KOH (p-p) pearupyer kaxkjoe U3 BeuiecTB, GopMysbl KOTOPBIX MPUBEIEHBI B PsIax:

1) CO2, P20s, NaHCO3, Al(OH)3;

2) ZnO, Fe(OH)z, BaClz, H2SOq;

3) AlLO3, Ca(HSO3)2, Zn(OH)2, N2Os;

4) CuCly, SO3, BeO, SiO..

4. lurugpooptrodocdar aMMOHUST B BOJHOM PacTBOpPE pearupyeT C BEIeCTBaMHU, (HOPMYJIbI
KOTOPBIX:

1) NHg;

2) KOH;

3) H3POy;

4) H2SOq.

5. Hns ocymectBienus nepexoaa Ca(HSO3), — CaSOz He0OX0IMMO B3STh:
1) H2SOs;

2) KOH;

3) H2SOq4;

4) Ca(OH)..

6. s ocymectienus nepexona NaHSO3 — Na:SO4 Heo6x0auMo B3sITh:
1) H2SOs;

2) KOH;

3) H2SOq4;

4) K2SOq.



7. KapOoHaT KaJblius pearupyeT, a cyab(ar Kaius — HET, C BOAHBIM PACTBOPOM:
1) NaCl;

2) COo;

3) HNOs;

4) NHsNOs.

8. Ilpu HarpeBaHUM COHM MOTYT OOPa30BBIBATHCS:
1) KMCJIOTHBIN ¥ OCHOBHBIN OKCHJIBI,

2) apyras coJib U IPOCTOE BELIECTBO;

3) KHCIIOTA | I1EJI0Yb;

4) nBa ra3000pa3HbIX (H. y.) BEIIECTBA.

9. B BOAHOM pacTBOpE BO3MOXKHO B3aMMOJICHCTBHE MEXK/y BEIIECTBAMH, (POPMYIIBI KOTOPBIX:
1) K2CO3 u CaCly;

2) Zn u CuSOy;

3) Cuu Zn(NOs)z;

4) H2S u CuSOa.

10. Vxaxwure QopMylbl BEIIECTB, MPH HArpeBaHWU KOTOPBIX OOPa3yIOTCS COCTUHEHHS,
KOTOpPbIE MOT'YT PearupoBath ¢ pa30aBIE€HHBIMU PACTBOPAMHU IIeJI0Uei ¢ 00pa30BaHUEM COJIEH:

1) KNOs;

2) Al(OH)s;

3) CaCOs;

4) Cu(OH)..

Bonpoc OTtBeT
1 4

2 3

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

6 3

7 2,3

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

Bomnpocel k 2 arrecTanuu
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUU

1. VkaxuTe ypaBHEHHE PEakiMH, B PE3ylbTaTe KOTOPOM CTENEHbh OKHMCIEHHS aTOMOB a30Ta
nonmxaercs ¢ 0 10 -2:

1) N2 + 4H20 = N2H4 + 40H7;

2) N2 + 4H,0 = 2NH20H + 20H-;

3) N2 + 6H" = 2NHg3;

4) N2 + 8H" = 2NH,".

2. OTMeThTe ypaBHEHHE pEaKIlUd, B pe3ylbTaTe KOTOPOH CTENeHb OKUCICHUS aTOMOB XJIOpa
noseImaercsd ¢ 0 go +7:

1) HCI + 2H20 = CIO; + 5H7;

2) Clz + 6H20 = 2CIOs + 12H7;

3) Cly + 8H20 = 2CIO4 + 16H";

4) 2HCI + H20 = CI,0 + 4H",



3. VkaxuTe CXeMBbl peakiuii, B pe3ysibTaTe KOTOPBIX CTENEHb OKHUCIICHHS aTOMOB XpOoMa
MMOHMXKAaeTcs ¢ +6 1o +3:

1) CrO4* + 4H" = CrOz + 2H0;

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

3) Cr07% + 14H" = 2Cr® + 7TH,0;

4) CrO4* + 8H* = Cr + 4H0.

4. OtmeTbTe CXEMbl WM YPaBHEHHUS, B KOTOPBIX TIEPOKCHJ BOJOPOJA SBIISETCS
BOCCTAHOBUTECJIEM:

1) H20; + 2H" = 2H,0;

2) H,02 = Oz + 2HY;

3) H202 + KMnOg4 + H2SO04 — MnSO4 + K2SO4 + O2 + H20;

4) PbS + H202 PbSO4 + H20.

5. VkaxuTe ypaBHEHHUs peakluil, B KOTOPBIX CTENEHb OKHUCICHHUS aToMoB ¢ocdopa
nmoHmxkaercs ¢ +3 go +1:

1) H3PO3 + 2H* = H3PO2 + H20;

2) H3PO4 + 4H" = H3PO, + 2H0;

3) HPO3* + 2H,0 = H3PO, + 30H";

4) PO4% + 2HPO3% + 20H".

6. Bce OJICMCHTBI, KaKOIro pdalda OKHCIIAKOTCA B OKHCJIMTENbHO-BOCCTAHOBUTEIHHON pC€aKkuunu,
MPEJICTABIICHHON CXeMOi

Cr2Ss+ Mn?* NO3™ + CO3* — CrO4> + MnO4% + NO + CO> + SO4% ?

1C,S,Cr

2) Mn, N, S;

3) Mn; S, Cr;

4)Cr, S, N.

7. YKaXuTe CUMBOJIBI DJIEMEHTOB, KOTOPBIE OKHUCIISIFOTCS B PEAKIINH, CXeMa KOTOPOii
FeS> + HNO3 — Fe(NO3)s + H2SO4 + NO + H20:

1) Fe;

2) N;

3)S;

4) O.

8. B peaxiuu, cxema kotopoit Cr,07% + 14H* + 6CI" = 3Cl, + 2Cr®" +7H,0, oxucnuTensmu
SIBIISTIOTCSI @TOMBI AJIEMEHTA, CUMBOJI KOTOPOTO:

1) CI,

2) Cr;

3) H;

4) O.

9. YKakuTe ypaBHEHHUs IPOLIECCOB OKUCIICHUS:
1) Cr(OH)3 + 50H" = CrO4* + 4H,0;

2) ClO2 + 20H = ClOs™ + H20;

3) Zn0z% + 2H20 = Zn° + 40H;

4) HoPOy + 2H' = H3POo.

10. Ipu HarpeBanuu HUTparta cepedpa (1) BoccTaHaBIUBAIOTCS aTOMBI AJIeMEHTa(OB):
1) Tonbko cepebpa;

2) TONBKO a30Ta;

3) cepebpa u a30Ta;

4) cepebpa 1 KUCIOpoIa.

| Bompoc | OtBer
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TemnoBoii 3¢ deKkT XMMUYECKON peakuumn

1. OTmeTbTe YpaBHCHHUS pEaKLUMUi, IS KOTOPBIX BEIMYMHA TEIUIOBOro 3ddekra Oyaer
IIPUMEPHO OJIMHAKOBOIA:

1) KOHp-p) + HCI = KCl p-p) + H20);

2)N2 =N + N:

3) NaOHp-p) + HNO3(p-p) = NaNO3(p-p) + H200x);

4) CaCOs(r) = CaO¢p) + CO2p).

2. YKaXUTE CXEMbI 9K30TEPMHUYECKUX ITPOIIECCOB:
1)O+0=0g;

2) H2O@) — H20¢;

3) 2KNO3(r) = 2KNO2(r) + O2r);

4) Al (1s22s22p°3s23pt) Al (1s22522p°®3st3p?).

3. YkaxuTe CXeMbl 9K30TEPMHYECKUX TTPOIECCOB:
1) C (1s22s'2p®) — C (1s%2s5%2p?);

2)F+F — Fa.

3) CeH1206(r) + 602(r) = 6CO2(r) + 6H20x);

4) N2 + O2=2NO.

4. OTMGTBTC ypaBHeHI/Iﬂ Hpouecca, HpOTCKaIOHIeFO C HaI/I60J'H)HII/IM BBIACJICHUECM TCIIJIOTHI:
1) 2H2(r) + O :2H20(T);

2) 2H2r)) + O2r) =2H200;

3) 2H2(ry) + O2r) =2H20(v;

4) COzr) — COxp).

5. Ha ocHOBaHHMH TEPMHYECKOTO ypaBHEHHUs peakiuu ropenus nporena CaHsir + 9/20 o —
COz2r) + 3H20 () + 2060k Ix ykaxure TeroBoi addexr (k/{x) peakiuu ropenust cmecu CsHe u O2
XUMHYECKHM KOJIMYECTBOM | MOJIb CO CTEXMOMETPUIECKHM COOTHOIIEHHEM 00BEMOB PEeareHTOB:

1) 1498;

2) 1124,

3) 3745

4) 187, 3.

6. YKaKHTe SK30TePMUYECKHE MPOLIECCHI:
1) Fo’ + e — Fuy;

2) Hamy — 2H

3) Mg — Mg + 2e7;



4) Ca(r)2+ + 2e" = Cap).

7. DHIOTEPMHYECKUMH OyIyT IIPOLECCHI:
1) Broy- — Brey’ + €7

2) lot) — o),

3) H9m) — HYw;

4) C|(r)0 +e — Cly.

8. Dueprus cesazu H-Cl paBna 431 kx/monb, a sneprus cszeit H-H u CI-Cl coorBeTcTBEHHO
paBubl 436 k/[x/Monb. Ha ocHOBaHMM 3THX JaHHBIX paccuuTaiiTe TemmoBoi a3pdexT (k/[x), peakuuu
o0Opa3oBaHus 1 MOJIb XJIOPOBOZOPOAA M3 MPOCTHIX BEUICCTB:

1) +92;

2) +184;

3) -92;

4) -184.

9. DHeprus xumuueckoii ceasu H-H pasna 7,24*101°)x. Vkaxute TemnoBoit a¢dext(x/Ix)
peaKIuy IPEeBPAICHHS B AaTOMBI MOJICKYJISIPHOTO BOJIOPOJIa MacCcou 4r:

1) +435,8;

2) +871,7;

3) -871,7;

4) -435,8.

10. TTepBas »Heprus MOHM3AIUK aToMa xjopa pasHa 20,8%107° JIx. Haiimure sHepruto (k/1x)
KOTOPYIO HAaJ0 3aTpaTUTh JUIs TepeBoJa B KAaTHOHBI BCEX aTOMOB, COJEPKAIIMXCA B MOPIUU
aTOMapHOro xJjiopa maccou 7,1r:

1) 62,6;

2) 125,2;

3) 187,8;

4) 250,4.

Bormpoc OtBer
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

CxopocTh XMMHYECKOI peaKnui ¥ XMMHYeCKOe PaBHOBeCHe

1. YBeanuuth BbIX0J NpoayKToB o0patumoit peakuu Nor) + 3Har) =2NH3zn+ + Q MokHO:
1) noBbllIast 1aBJIeHHUE;

2) WCIONb3ys KaTaau3aTop;

3) yBenuuMBasi KOHIIEHTPAIMIO BOJIOPOAA;

4) noBblIasi TEMIIEPATYPY.

2. B nanOomnpIeii cTerneHl CMECTUTh B CTOPOHY 00pa3oBaHMsI MPOYKTa PABHOBECUE B CUCTEME
250 + O2r) = 2S03(r) + Q MOXHO, €CJTi OTHOBPEMEHHO:

1) NOBBICUTH U 1aBIEHUE, U TEMIIEPATYPY;

2) NOHU3UTH JIaBJIEHUE, U TEMIIEPATYPY;

3) HOHU3UTH JaBJIECHUE, IOBBICUTH TEMIIEPATYPY;



4) MOBBICUTH JIaBJICHHE, IOHU3UThH TEMIIEPATYDY.

3. PaBroBecre SO 3(p-p) + H2Op = HSO3(p-p) + OH (p-p) — Q MOKHO CMECTHTB BIIPABO, ECIIN:
1) 100aBUTh KUCIIOTHI;

2) 106aBUTH BOAY;

3) n00aBHTH IIEIOUb;

4) MOBBICUTH TEMIIEPATYPY.

4. YMeHblIIEHNE 00bEMa CMECTUTH B CTOPOHY NUCXOJHBIX BEIIECCTB paBHOBECUEC ITPOILECCOB!
1) CaCOs(r) = CaOr) + CO2ry;

2) CO2(r) + H20x) = H2CO3(p-p);

3) H2SO3p-p) = H2Ox) + SO3(r);

4) 2NH3) = No¢) + Ha).

5. VBennuenue o0beMa CMECTUT pPaBHOBECHE B CTOPOHY IMPOJYyKTa (MPOIYKTOB) pEaKklMu B

CJIydae MpOIECCOB:

1) Na@y + O2() = 2NO);

2) Cir) + O2n = 2CO,

3) 2S03(r) = SO2r) + O2(r);

4) BaOg) + CO2r) = BaCO3).

6. B cTopony o6pa3oBaHus cepoBosopoa pasHosecue npouecca HoSpp) = = H (pp) + HS (pp)

— Q CMCCTHUTCA IIpHU:

1) no6arnenuu B pactBop NaHS;
2) NOAKHUCIIEHUH PAcTBOPA;

3) NOHMKEHUH TEMIIEpaTyphl;

5) noauenaurBaHuU pacTBOPA.

7. Ilpu MOBBILLIEHUH TEMIIEPATYPBHI:

1) Bo3pacTaeT CKOPOCTh KaK 3K30TEPMHUUYECKHX, TaK U SHJOTEPMUUYECKUX PEaKIIHii:

2) CKOPOCTh 3K30TEPMUYECKUX PEAKIIUIl BO3PACTAET, & IHIOTEPMUUECKUX — YMEHBIIAETCS;
3) CKOPOCTb 3K30TEPMUYECKUX PEAKIMi yMEHBIIIAETCsl, @ HJOTEPMUYECKUX — BO3PACTAET;
4) yMeHbIIIaeTCsl CKOPOCTh KaK K30-, TAK SHJOTEPMHUUECKHUX PEAKIIHI.

8. PaBaoBecue mpomnecca COxr) + H2Ou) = H2CO3p-p) + Q B cTOpOHY 00pa3oBaHus yroiabHON

KHUCJIOTBI CMECIIAKOT:

CCJIIN:

1) noBbllIEHNE TaBICHUS,

2) NOBBIIIEHHE TEMIIEPATYPHI;

3) yBenu4eHHe KOHIEHTPALUU YIIIEKUCIIOTO rasa;
4) NOHU)KEHUE JaBJICHUSI.

9. I/IBMCHCHI/IC XUMHUYCCKOI'0O KOJINYECCTBA BCIIICCTBA A HE ITIOBJIMACT HA CKOpOCTB peaKLlI/II/I:
1) Ap) + Br = AB;

2) 2Aw) + B = A2B();

3) 2Am + 2B = 2ABm);

4) Ap) + 2B = ABo).

10. CKOpOCTB TOMOT€HHOM 3K30TCpMH‘I€CKOﬁ pCakMu CHUHTC3a aMMHUAKa MOKHO YBCIIMYUTD,

1) noBeICUTE TEMIIEPATYPY;

2) uCnop30BaTh KaTanu3arop;
3) yBEIMYUTD J1aBIICHUE;

4) MOHU3UTH 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 yTBEPIKICHHUS:

1) mpu 0OpazoBaHUM PACTBOPOB YHEPTUS MOXKET KaK BBLACIATHCS, TAK U MOTJIOIATHCS,

2) KOHLIEHTPUPOBAHHBII pacTBOP BCEr/a ABISAETCS HACBIILIEHHBIM;

3) HaCBIIIEHHBIN PaCTBOP MOKET ObITh pa30aBIECHHBIM;

4) mpu yBEJIMYEHHMU TeMIIepaTypbl pacTBOPUMOCTb TIa30B B JKHUIKOCTh Kak IPaBUIIO
YMEHbILIAETCS.

2. Xummdeckoe B3aumoeiicteue (20°C) BIuseT Ha paCTBOPHUMOCTh B BOJIC BEIIECTB, (DOPMYITBI
KOTOPBIX;

1) N2;

2) SO2;

3) CO;

4) COsa.

3. Obpa3oBaHue BOJOPOJHBIX CBsA3EH OKa3bIBACT BIUSHHE HA pACTBOPUMOCTD B BOJIE:
1) ammuaxa;

2) 6ensona;

3) dropoBosOpOa;

4)cynbdaTa Kaausl.

4. PacTBOPUMOCTH BEILIECTB B BOJIC BCET/Ia YBEIUYUBACTCS MPH:

1) uX XMMHYECKOM B3aUMOJAEHCTBUU C BOJIOH;

2) MOHMKEHUE NaBIeHUS (IS Ta30B);

3) 0O6pazoBaHUM BOJOPOJIHBIX CBSI3€M MEXKy MOJIEKYJIaMH BOJIBI U PACTBOPHUMOTIO BEIIIECTBA,
4) NOBBILIEHUE TEMIIEPATYPHI.

5. HeoOxomuMo kak MOXHO OBICTpee pacTBOPUTHh Kycouek caxapa B Bojge. [lmg srtoro
HEOOXOINMO:

1) oxnanute BOLy;

2) noiorpeTh BOLY;

3) pa3napoOuTh caxap;

4) nepemenInBaTh pacTBOp.

6. XyXe Bcero B BOJIE PacTBOPSETCS:
1) nponanon-1,

2) mpomnaHoBasi KUCJIOTa;

3) nponaHais;

4) mponaHou-2.



7. Mausr pactBopsl KBr, KNO3z, CaCl; u NaxSO4 ¢ oauHakoBO# MJIOTHOCTHIO U OJUHAKOBOM
MOJISIpHOM KOHIIeHTpauueil. Hanbonpiei 6yner MaccoBast 051 pacTBOpa:

1) KBr;

2) KNOg;

3) CaCly;

4) Na2SOa.

8. Ykaxute (popMyIibl BelIecTBa, HACHIIIEHHBIE PACTBOPBI KOTOPBIX OYAYT pa30aBIeHHBIMHU:
1) No;

2) HF;

3) CaSOq;

4) KNO:s.

9. B Bosie HauMeHee pacTBOpUM T'a3, popmysa KOTOPOro:

1) HCI;

2) SO2;

3) Oy;

4) NHs.

10. PactBop 0bOpazyercs, eciu ¢ Bogoi maccoit 50 r cmemmats 50 r:
1) aTanona;

2) a30THOM KHCIIOTHI,

3) 6en3omna;

4) mena

Bomnpoc Otser
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

BJIEKTPOJII/ITI/I‘ICCKaﬂ AUcconuanmd

1. HecMoTps Ha HamU4Ke B BOJHBIX PACTBOPAX JJIEKTPOIUTOB 3apsHKCHHBIX YaCTHIl, PACTBOP
B 1I€JIOM DJIEKTPOHEHTpaAJICH. DTO OOBSICHIETCS TEM, UTO:

1) noHBI B pacTBOpax rUIPaTUPOBAHBI;

2) 4KCII0 AaHWOHOB BCET/a PABHO YUCITY KAaTHOHOB;

3) MOHBI B pacTBOPE ABMXKYTCSI XAOTUUYECKU;

4) cyMMapHBI€ 3JICKTPHUYECKHE 3apsibl KATHOHOB M aHMOHOB YHCIICHHO PaBHBI.

2. BosHble pacTBOPHI SJIEKTPOJIIUTOB MPOBOJIAT SJIEKTPUUECKUN TOK 32 CUET:
1) TONIBKO 3JIEKTPOHOB; 2) KaTHOHOB U AJIEKTPOHOB;
3) aHMOHOB U 2JEKTPOHOB; 4) KATUOHOB U AHUOHOB.

3. Kakyro posnb urpaet Bojia pu pacTBOPEHUH XJIOPUIA Kanus?
1) npeBpamaer 31eKTPOHEUTPATIbHBIC ATOMBI KaJIUsl B KATHOHBI KaJIMs;
2) mpeBpallaeT AEKTPOHEUTPAIbHBIE ATOMBI XJIOpPAa B @aHUOHBI XJIOPa;



3) BBICBOOOKIAET MOHBI KAJIUS U XJIOpA U3 KPUCTAIUTMUECKON PELIETKH;
4) runpaTUpyeT HOHBI Kalus U XJI0pa.

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

5. pH pactBopa Bo3pacraer, KOrjaa B BoJie paCTBOPSIIOT:
1) runuH; 2) CH3NHg;
3) ’KHMJIKOE MBLIO; 4) A14Cas.

6. DIeKTpONIMTHYECKas JUCCOLUAIMS YTOJILHOW KACIOTHI 00paTUMa, TaK KaK 3Ta KUCIIOTa:
1) cnabas; 2) HeyCTONHYMBAs;
3) cunbHas; 4) HepacTBOpHMa B BOJIC.

7. Okpacka JJ1akMyca U3MEHSETCS B:
1) BozE; 2) BoauoMm pactBope NaCl;
3) Bonnom pactBope HC1;  4) Bonnom pactBope KOH.

8. pH pacTBOpa YMCHBIIACTCA, KOI'ld B BOAC 110 OTACIIBHOCTH pACTBOPAIOT:
1) HC1u NHs 2) SO3 1 K20;
3) NH4C1 1 NasPOs; 4) NaHSO04 1 P2 Os

9. B paz0aBiieHHOM BOJTHOM PacTBOPE a30THOW KUCIIOTHI MPUCYTCTBYIOT YaCTHUIIBL:

) H,0; 2) H"; 3) HNOs3 4) NOs

10. B paz6aBieHHOM BOJHOM pacTBope cyibdara xernesa (I11) oTcyTcTByrOT 9acTHIIb:
1) aneKTpoOHEeUTpaIbHbIE ATOMBI JKEJIe3a;

2) THApaTUpPOBAaHHEIE HOHBI Fe3*;

3) hopmynbHbie equnauIBl Fe2(S04)3;

4) meruapatupoBaHHbIE HOHB SO
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Honnble ypaBHeHUs peaKkuui

1. Vkaxure cymMmmy KO3 (UIIMEHTOB B COKpPAIIEHHOM HOHHOM YPaBHEHUU PEAKIINH MEKIY
pactBopamu, coaepxkamumu 1 Mostb NaHSO3 u 1 mons Ba(OH)»:
1) 3; 2) 4, 3) 5; 4) 6.



2. Ykaxute cyMmmy Ko3(h(PHUITMEHTOB B COKPAIICHHOM HOHHOM YPaBHEHHUH PEAKITUU MEXKITY
pactBopami, coaepxamumu 1 moins NaHCO3 u 0,5 mons Ba(OH)2:
1) 3; 2) 5; 37, 4) 9.

3. Cymma k03¢ (HUIIMEHTOB B COKPALICHHOM HOHHOM YPaBHEHHUH PEAKIIMH MEXIY PACTBOPOM
Ba(OH), u uz6ertkom H3P04 paBHa:
1)2; 2)3; 3)4, 4) 5.

4. PactBop Ba(OH), HachIAIOT yIIEKUCIBIM Ta30M. YKaXKUTE CyMMY KO3 (HITMEHTOB B
COKpAIIEHHOM MOHHOM ypaBHEHUU peaKInu 00pa30BaHUS KOHEUHOTO MPOTYKTa!
1) 3; 2) 4, 3)5; 4) 6.

5. Ykaxute cyMmmy K03 (PHUITMEHTOB B COKpaiieHHOM ypaBHeHUU peakiuu NazP0s ¢
n30b1TkOM H3P04:
1) 2; 2) 4; 3) 6; 4) 8.

6. PactBop Ba(OH). nHaceimarot okcuziom gocdopa (V). Ykaxute cymmy ko3hPpHUIHeHToB B

COKpAIIEHHOM MOHHOM ypPaBHEHUH PEaKIUi 00pa30BaHUsl KOHEYHOTO MPOIYKTa:
1) 6; 2) 5; 3) 4; 4) 3.

7. Ykaxute cyMMy KO3(()UIIMEHTOB B COKPALLIECHHOM HOHHOM YPAaBHEHUU PEAKLIUU MEXKIY
cynb(aToM NUHKA Maccoi 3,22 T ¥ THAPOKCHIOM HATpHUs Maccoi 3,2 T:
1) 4, 2)5; 3) 6; 4)7.

8. Ykaxute cymmy Ko3¢h(HUIIMEHTOB B COKPAIIECHHOM HOHHOM YPaBHEHHH PEAKIIUU MEXTY
xnopugom xpoma (1) maccoit 1,59 r u runpoxcuaom Kaaust maccoit 2,24 r:
1) 5; 2) 6; 3)3; 4) 4,

9. lans nonsl, popmysisl kotopbix HCO3  HY, K¥, OH . Yrciio BO3MOKHBIX PEAKIU MEKTY
HOMIAPHO B3ATHIMH IN'HAMH PABHO:

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

10. lanst nonsl, popMynsl Kotopeix SO%3 HY, Ba?*, OH'. Uncno BO3MOXKHBIX PEaKInit
MEX]1y TIOTIAPHO B3SITHIMU HOHAMU PABHBI:

1) 3; 2) 4, 3) 5; 4) 6.
Bonpoc OTtBet
1 3

2 4

3 3

4 1

5 3

6 1

7 3

8 2

9 4

10 2

HemeTauibl: 0011as1 XapaKTepUCTHKA 3JIEKTPOHHOIO CTPOEHUsI aTOMA, GU3NYEeCKUX U
XHMHYECKHUX CBOCTB MPOCTHIX BELIECTB U COeMHECHMU I

1. DnemeHThI MOTyMETaIbl — 3TO:

1)C, B, N; 2) B, Si, As; 3)Ge, Te, S; 4)1,P, S.



2. Yxaxurte GopMyIlbl COETUHEHH, Ha3BaHUs KOTOPBIX UMEIOT OKOHYAHUE «UD»:
1) CasN2; 2) CaSOs; 3) CaO; 4) CaH2

3. B kauecTBe BOCCTaHOBHTENEH IS TOIYUYEHUS METAIOB U3 OKCHJIOB HUCIOJIB3YIOTCS
NPOCTHIC BENIECTK. | HEMETAaIIIBI:
1) yrmepon;  2) azot; 3) kpemHHii; 4) BOJAOPO/I.

4. MuHumaiabHasg OTpULATCIIbHAA CTCIICHb OKHUCJIICHHUA aTOMa HCMETAJIJIa B COCIUHCHUAX
paBHa:
1)-5; 2)-4; 3)-3; 4)-2.

5. MaxkcuManbHas MOJI0KUTEIbHAs CTENEHb OKUCIEHUS aTOMa HEMETA/LIa B COCANHCHUAX
paBHa:
1)+8; 2)+7; 3)+10; 4)+5.

6. TonbKO OKHCIUTEIBHBIE CBOMCTBA B PEAKIUAX C IPYTHMHU BEIIECTBAMH MPOSBISIET TIPOCTOE
BEILECTBO:

1) yrnepom; 2)azor; 3) drop; 4) docdop.

7. Kak IMOJIOKUTCIIBHBIC, TAK U OTPHULATCIIBHBIC CTCIICHU OKHMCJICHUA B COCAMHCHUAX

IIPOSIBIIAIOT ATOMBI 3JIEMEHTOM HEMETAIIJIOB, CUMBOJIBI KOTOPBIX:
1)S; 2)0; 3)F;, 4)N.

8. ENWHCTBEHHYIO CTEIIEHb OKUCIICHUS B CIIOXKHBIX BEIIECTBAX BCET/Ia MPOSBIISET aTOM:
1) dTopa; 2) kucnmopona; 3)aszora; 4) yriaepoaa.

9. YkaxuTte 0011yt0 (hopMyITy JIETy4YUX BOJOPOIHBIX COEAUHEHHUH 31EMEHTOB HEMETAIIJIOB
VIIA rpynnsi:
1) HO; 2) H2D; 3) OHs; 4) OHa.

10. HeussecTHEI (HOKa?) XUMHNYCCKHUEC COCANHCHUA OJId 9JICMCHTOB HEMCTAJIJI0OB, CUMBOJIBI
KOTOPBIX:
I) He; 2) Xe; 3) Kr; 4)Ne.
Bonpoc OTtBet
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Boaopoa. Bona

1. VYkaxwure, Kakue XapaKTEPUCTHKU POTHIT BOJAOPOJI C TAIIOTEHAMH:

1) 4ncIO BaJICHTHBIX AJIEKTPOHOB B aTOME;

2) BO3MO>KHOCTb MIPOSIBIIATH B COSTMHEHMSX CTETICHh OKHUCIICHUS,
paBHy1o -1,

3) 9KCI0 37EKTPOHOB, HEAOCTAIOMINX 0 TIOJIHOTO 3aBEPIICHHS BHEITHETO 3JIEKTPOHHOTO
cI10s;

4) 9uCIo >IEKTPOHOB Ha BHEIIHEM HJICKTPOHHOM CJIO€.



2. Bonmopon BeIensieTcs Mpy B3auMOICHCTBUU:

1) Cuu HCI (pas0.); 2) Zn u H2S04(paszo.);
3)NaH u H20; 4) Cu H,0 (1°).

3. Ctenens okucieHus aroma H paBna -1 B cocrage:
1) SiHs u NHz; 2)CHs u CaHp;
3) LiAIH4 u SiH4; 4HHC1 u H202".

4. BogopoJ1 — BOCCTaHOBUTEIb, PEarupys c:
1) CuO; 2)K; 3) 02 4)CoHa.

5. IIpu B3auMOIeHCTBUY C BOJOW I'MAPHUA KaJIbLUs IPOIUIIET CBOICTBA:
1) okucnuTens;

2) BOCCTaHOBUTEIS;

3) HM OKHUCIIUTENS, HU BOCCTAHOBUTEIIS;

4) OKHCIIUTENSI U BOCCTAHOBUTEIIS.

6. YkaxkuTe o01ryto GopMyy THAPUIOB MIETOYHO3EMEIBHBIX METAJUIOB!
1) MeH; 2)MeH2; 3)MeHs; 4)MeHa.

7. OT™MeThTE CUMBOJI METallJIa, KOTOPOI'O HY>KHO MEHBIIE €ro Mo Macce Ui HOJy4YeHus
OJIHOTO MOJISl BOJIOPO/IAa B PeaKuy ¢ pa30aBI€HHON CEPHOM KUCIOTOM:
1) Mg; 2)Al; 3)Fe; 4)Zn.

8. C BOJIOl MOXKET pearupoBaTh KakJI0€ U3 BEIIECTB B I1ape:
1)FeuCu; 2)KHwuH2 3)NHsuZn; 4)CauFe.

9. HE B3auMOICCTBYET C BOJIOW KaXK0€ U3 BEUIECTB B IIape:
1) CaOu SiO2; 2)P20su SOs; 3) K20 u CaHz; 4) H2 u SiO3

10. ITpu Temneparype 20 °C Boja pearupyer ¢ MeTalJIaMU:
1) Ca, Na, Al (amansramupoBanssiil);  2) K, Ba, Zn;

3)Li,Sr,Be; 4) Rb, Cs, Fe.
Bonpoc OTtBet
1 2,3

2 2,3,4
3 3

4 1,34
5 2

6 2

7 2

8 3,4

9 4

10 1

TEMA: «XUMHUYECKAS CBA3b»
BAPUAHT 1

1. Bbruncnuth pasHoctbs oTHOcUTeNbHBIX DO atomoB mis cBsized H — O u O — Mg B coenquHeHun
rugpokcuaa maraus MQ(OH)2 u ompenmenuts: a)kakas u3 cBsized H — O wmm O — Mg



XapaKTepu3yeTcs: OONBIICH CTENICHbI0O HOHHOCTH; 0) KaKOB XapakTep JAWCCOLHUAIMH THIPOKCUIA
MarHusi B BOJHOM pactBope?
OOBSACHUTD MEXaHU3M 00pa30BAHHS MOJICKYJIbI

Kak wusmensiercss nmpouHocts cBsizu H — D B psny ?
[Touemy?
Kakas u3 monexkyn XapakTepusyercs 0oyiee BBICOKOW DHEpPrHei

Jucconyanuy Ha atomMbl? ConocTaBUTh MAarHUTHBIE CBOMCTBA 3TUX MOJIEKYIL.

Onucats ¢ no3unuii meroaa BC anexkrponHoe crpoenue Moiiekynbsl BF3 u nona BF4'.

Pamuycer wonoB Na® u Cu* ogmmakossl (0,098 nm). OOBACHHTH pasjInuue TEMIIEPATYD
nasnenns xaopuaa Harpus (801 °C) u xmopuna memu (1) (430 °C).

CepoBoopo/1 pu OOBIYHOM TeMIlepaType — ras, a Bojia — )XUIKOCTh. OOBACHUTE ATO pa3inyuue B
CBOMCTBAX.

BAPUAHT 2

Boruncnuth pasHocts oTHOCUTENBbHBIX DO aromoB ais cBazeit H — O u O — Ca B coequHeHUH
rugpokcuaa kambiimsgs Ca(OH)2 u ompemenuth: a)kakas u3 csszeit H — O wm O — Ca
XapaKTepu3yeTcst OOJIbIICH CTEIIEHBI0 HOHHOCTH; 0) KAaKOB XapaKTep TUCCOIHMAINN THIPOKCHIA
KaJbIUsl B BOJIHOM pacTBope?

OOBsCHUTD MEXaHU3M 00Pa30BaHUS MOJICKYIIbI

Kak wusmensiercs mpounocts cBsizu H — D B pagy ?
[Touemy?
Kakas u3 monekyn Xapaktepusyercs 0Oosiee BBICOKOM sHeEprueit

JUcconraliy Ha aroMbl? CONOCTaBUTh MATHUTHBIE CBOMCTBA 3TUX MOJICKYIL.

CpaBHUTH CrIOCOOBI 00pa3oBaHKs KOBAIEHTHBIX cBs3el B Monekyinax CHa, NH3, u B none NH4".
Moryt mu cymectBoBaTh HoHbl CHs" 1 NH5%*?

@TOopuUI KaJIbLIMS HE AUCCOLUUPYET Ha aTOMbI Jaxe npu 1000 OC, a nogua meau (ll) neycroituns

y’Ke IpH1 00bIYHOM TemmepaType. UeM 00bSACHUTD Pa3IMYHYIO IPOYHOCTD 3TUX COEAMHEHUN?

BAPUAHT 3

Brerarcnuth pazHocte oTHOcHTEIBHBIX DO aromoB st cBs3eit H — O u O — Sr B coequHeHUH
rugpokcuaa crponmust Sr(OH)2 u onpemenuth: a)kakas u3 csedr H — O mwimm O — Sr
XapakTepu3yeTcsl OOJbIIEH CTENEeHbI0 HOHHOCTH; 0) KaKOB XapaKTep MUCCOIMAINA THAPOKCHIA
CTPOHIIMS B BOJAHOM pacTBope?

OOBSICHUTD MEXaHU3M 00Pa30BaHUS MOJIEKYIIbI

Kak wusmensercs npouHocts cBsizu H — O B psany ?
[Touemy?
Kakas u3 monexyn XapakTepusyercsi 0ojee BBICOKOH »Hepruen

JECCOoIanuy Ha aToMbl? COMOCTaBUTh MAarHUTHBIC CBOMCTBA 3TUX MOJICKYJI.

Kaxkoii aToM MJIM HOH CITY’KUT JOHOPOM BJIEKTPOHHOH Mapbl pu oOpa3zoBaniu noHa BH4™?
Pammyc mona Ca?* pasen 0,104 Hm, mona Cd?* - 0,099 HM. OOBACHHTH pa3anuHe TeMIEpaTyp
nnasaeHus xnopunaa kanbius (780 °C) u xmopuna xagmus (0,099 °C).

BAPUAHT 4

1.

Bbrauciuthk pasHocTh oTHOCUTEIbHBIX DO atomoB mis cBsizeid H — O u O — Cl B coenunenun
xnmoproBaructoit kucinorel HCIO u onpenenuth: a)kakas u3 csizeit H — O wim O — ClI
XapaKTepu3yeTcsi OOINBIIEH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapakTep AMCCOIUAIUN MOJEKYIBI
HCIO B BogHoM pactBope?

OOBSICHUTH MEXaHU3M 00pa30BaHUS MOJICKYJIbI

Kak wusmensiercss mpouyHocts cBsizu H — D B psny ?
[Touemy?
Kakas u3 monexkyn XapakTepu3yeTcsi 0oyiee BBICOKOW SHEpTrHeH

auccoruanuu Ha aTombl? COMmoCTaBUTh MAarHUTHBIE CBOMCTBA ATUX MOJIEKYI.



5. Omnucarp ¢ mo3unuii Mmetona BC crocobnocts okcnmoB NO u NO2 oOGpa3oBbIBaTh TUMEpHBIC

MOJICKYJIBI.

6. Ilpm mepexone ot CSF x Csl temmeparypa miaBiieHUs KPUCTALIOB yMeHbIIaeTcs. OObsCHUTE
nouemy?

BAPUAHT 5

1. Bprancnuth pazHocts oTHOCUTENbHBIX DO atomoB it cBsizeil H — O u O — Br B coequnenun
opomuoBatuctor kuciaorel HBrO m ompenenuts: a)kakas w3 cBs3edr H — O wm O — Br
XapakTepusyercss OOJIbIICH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapakTep AUCCOLUAIMH MOJIEKYJIIbI
HBrO B BogHOM pacTBOpe?

2. OOBSACHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak wum3mensercs mpouHocth cBa3u H — D B psny ?
[Touemy?

4. Kakumm MarHUTHBIMU cBOMcTBaMH o0iagaet Mosiekyna Oz. OObsCHUTE TTOYEMY.

5. Kakue U3 mepedncieHHbIX YacTUIl HE MOTYT CYIIIECTBOBATh B YCTOMUYUBOM COCTOSIHUM C TIO3UIIUU
teopun MO ?

6. OOBsiCHUTE HEYCTOWYMBOCTD THUApokcuaoB meau (1) u cepedpa (1).

BAPUAHT 6
1. Bpramcnute pazHocts otHocutenbHbIX DO atomoB mis cBs3ed H — O u O — | B coenqunenun
rHonnoBaructor kuciaoTel HIO wu ompenenuts: a) kakas w3 cBsized H — O mmu O — |

XapaKTepU3yeTcsi OOJIBINCH CTENEHBI0O MOHHOCTH; 0) KaKOB XapaKTep JHUCCOIHAIMH MOJICKYIIbI
HIO B BomHOM pacTtBOpe?
2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak usmensiercs mpounocts cBsizu H — D B pagy ?
[Touemy?

4. Kaxkue u3 nepeuncieHHbIX YaCTHI] MapaMarHUTHBI ?
Kakue u3 nepeuncieHHbIX YacTHIl HE MOTYT CYII€CTBOBAaTh B YCTOMYMBOM COCTOSIHUM C MO3ULIUN
teopun MO ?

6. OOBSICHUTE C MO3UIMIA MPEACTABICHUI O MOJSIPU3AIIMK HOHOB MEHBINY0 ycTtoitunBocTh POCls B
cpasrenuu ¢ PhClo.

BAPUAHT 7
1. Bprumcnute pasHocts otHocuTenbHBIX DO atomoB mis cBsizet H — O u O — | B coenuneHun
ronnoBatuctoi kuciotel HIO w ompenenutsh: a) kakas u3 cBsizedr H — O mwmm O — |

XapakTepusyeTcsi OOJNbIIEH CTENeHbI0 MOHHOCTH; 0) KaKOB XapaKTep AUCCOIMAIIMH MOJICKYIIbI
HIO B BostHOM pacTBOpe?
2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYIIbI

3. Kak umsmensercs mpounocts cBsizu H — O B pagy ?
[Touemy?

4. Kaxkne n3 nepeuncieHHpIX 4aCTHI] MapaMarHUTHBI ?

5. Kakue U3 nepeynciieHHbIX 4YacTUIl HE MOTYT CYLIECTBOBATh B YCTOMYNBOM COCTOSIHUM C ITO3ULIUU
teopun MO ?

6. K2COs mmasurcs npu 890 °C 6e3 pasnoxenus, Ag.COs pasnaraercs yxe npu 220 °C. O6bsacHuTE
YKa3aHHOE pa3iinyue.

BAPUAHT 8

1. Bpramcnuth pazHocTs oTHOCUTENBHBIX DO atomoB st csizeit H — O u O — As. OnpenenuTs: a)
kakas u3 cBs3eit H — O unu O — AS Gosee nossipHa; 0) KaKOB XapakTep TUCCOIMAIUN MOJICKYJTbI
As(OH)3 B BogHOM pactBope?

2. OOBSACHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI




3. Kak wum3mensercs mpodHocth cBa3u H — D B psany ?

[Touemy?

4. Kakue 13 nepednciaeHHbIX YaCTHI] TapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX 4acTULl HE MOTYT CYIIECTBOBATh B YCTOMUMBOM COCTOSIHUM C TO3ULIMU
teopuu MO ?

6. BaCl, B BoaHbIX pacTBOpax auccouuupyer mnosHocthio, a HQCly moutn He mauccormupyer.
OObsicHUTE ATO pa3IUYHeE.
BAPUAHT 9

1. Bprauciuts pazHocts otHocutenbHbix D0 mis cesseit K — Cl, Ca — Cl, Fe — Cl, Ge — Cl. Kakas
U3 CBA3EH XapaKTepu3yeTcst 0OJIbIIEH CTENCHBIO HOHHOCTH?
2. OOBSACHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak wum3mensercs mpouHocth cBa3u H — D B psny ?
[Touemy?

4. Kakue u3 nepeuncieHHbIX YaCTHI] TapaMarHUTHBI ?

5. Kakue U3 mepedncieHHbIX YacTUIl HE MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSIHUM C TTO3UIIUU
teopun MO ?

6. Y Kakoro u3 coenuHenuit SrF, nim PbF, temnepatypa minasnenus Boitne? OObscHHUTE.

BAPHUAHT 10

1. Bpramcnute pazHocts otHocuTenbHbIX DO atomoB mis cBs3ed H — O u O — | B coenqunenun
rHonnoBaructor kuciaoTel HIO wu ompenenuts: a) kakas w3 cBsized H — O mmu O — |

XapaKTepU3yeTcsi OOJIBINCH CTENEHBI0O MOHHOCTH; 0) KaKOB XapaKTep JHUCCOIHAIMH MOJICKYIIbI
HIO B BomHOM pacTtBOpe?
2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak wusmensiercs mpouHocts cBsizu H — D B pagy ?
[Touemy?

4. Kaxkue u3 nepeuncieHHbIX YaCTHI] MapaMarHUTHBI ?
Kakue u3 nepeuncieHHbIX YacTHUIl HE MOT'YT CYILIECTBOBAaTh B YCTOMYHMBOM COCTOSIHUU C MO3ULIUU
teopun MO ?

6. Kakoe u3 coequnennit MgCO3 wim ZnCO3 tepmuuecku 6omee ycTonanBo? OOBsICHUTE.
BAPUAHT 11

1. Bpramcnuth pazHoctb oTHOCHTENbHBIX DO atomoB mis cBsized H — O u O — Mg B coenunenun
ruapokcuga Marauss MQ(OH)2 u ompenenuts: a)kakas u3 cBsaseit H — O wm O — Mg
XapaKkTepu3yeTcs: OOJbIIEH CTEMEeHbI0 HOHHOCTH; 0) KaKOB XapaKTep MUCCOIUAIUUA THIAPOKCHIA
MarHusi B BOJHOM pactBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaAHUS MOJIEKYIIbI

3. Kak m3mensercs npouHocts cBsizu H — O B psany ?
ITouemy?
4. Kakas u3z monexkyn XapakTepusyercsi 0ojee BBICOKOH »Heprueit

aucconranyy Ha aToMbl? CONMOCTaBUTh MAarHUTHBIE CBOMCTBA 3TUX MOJIEKYII.

5.  Omwmcarp ¢ mo3unwmii merona BC snexTpoHHOe cTpoeHue momnekynsl BF3 n nona BF4".

6. Pammycel monoB Na" u Cu’ ommmakoBel (0,098 HM). OOBSACHUTH pasiiMyMe TEMIIEPATYP
nnasnenus xnopuaa Hatpus (801 °C) n xmopuna mean (1) (430 °C).

BAPUAHT 12

1. Bpramcnuth pasHocth oTHOcUTENBHBIX D0 aTtomoB mig cBsizeit H — O u O — Ca B coeaquHeHun
rugpokcuaa kambimsg Ca(OH)2 u onpemenuth: a)kakas u3 csazeit H — O wm O — Ca
XapaKTepu3yeTcst OOINbIIEH CTEeHbI0 HOHHOCTH; 0) KaKOB XapaKTep IUCCOIHMAIMUA THAPOKCUAA
KaJIbI[Mg B BOJHOM pacTBOpe?

2. OOBSACHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI




3. Kak wum3mensercs mpodHocth cBa3u H — D B psany ?
[Touemy?

4. Kakas uz monexyn Xapaktepusyercs 0Oosiee BBICOKOH HHeprueit
JUcconualiy Ha aroMbl? COnoCcTaBUTh MATHUTHBIE CBOMCTBA 3TUX MOJICKYIL.

5. CpaBHUTH crlOCOOBI 00pa30BaHKs KOBAJIEHTHEIX cBa3ell B Monekyinax CHa, NHs, u B none NH4".
Moryt 1 cymectBoBaTh HoHbl CHs" 1 NH5?*?

6. Dropua KanblUg HE JUCCOMUPYET Ha aToMbl axke mpu 1000 OC, a monun meau (11) Heycroituus

y’Ke TIpu 00BIYHOM Temneparype. Uem 00BsSCHUTD Pa3IUUHYIO IPOYHOCTH STUX COSAMHEHUH?

BAPUAHT 13

1. Bprancnuth pasHocts oTHOCUTENbHBIX D0 aromoB mis cBsizeit H — O u O — Mg B coequneHun
rugpokcuaa maraus MQ(OH)2 u ompenmenuts: a)kakas u3 cBsized H — O wmm O — Mg
XapaKkTepu3yeTcst OOJbIIEH CTEEHbI0 HOHHOCTH; 0) KaKOB XapaKTep AUCCOIMALUN THIPOKCHIA
MarHusi B BOJJHOM pacTtBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak usmensiercs mpounocts cBsizu H — D B pagy ?
[Touemy?
4. Kakas uz monexyn Xapaktepusyercs 0Oosiee BBICOKON HSHeEprueit

quccouyanuy Ha arombl? ConocTaBUTh MarHUTHBIE CBOMCTBA 3TUX MOJIEKYIL.

5. Omnwucare ¢ no3unuii merona BC snexTpoHHoe cTpoeHue momiekyinbsl BF3 n nona BF4.

6. Pammycer monoB Na" u Cu’ ommmakoBer (0,098 HM). OOBSCHUTH pasiHyMe TEMIIEPATYp
nnasnenus xnopuaa Hatpus (801 °C) u xmopuna meau (1) (430 °C).

7. CepoBoaopos mpu 0OBIYHOM TeMIlepaType — ra3, a BoJa — XUAKOCTh. OOBSICHUTE ATO pa3inyuue B
CBOICTBaX.

BAPHUAHT 14

1. Bpramcnuth pasHocth oTHOCUTENBHBIX DO aTtomoB and cBsizeit H — O u O — Ca B coeaquHeHun
rugpokcuaa kambimss Ca(OH)2 u onpemenuth: a)kakas u3 csizeit H — O wm O — Ca
XapaKkTepu3yeTcsi OONbIIEH CTENeHbI0 HOHHOCTH; 0) KaKOB XapaKTep IUCCOIMAIMUA THAPOKCUAA
KaJIBIIMSI B BOAHOM pacTBope?

2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJIEKYIIbI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?
4. Kakag u3 momekyn XapakTepu3yeTrcsi 0ojiee BBICOKOW HIHEpruei

Jccolanuy Ha aToMbl? COMOCTaBUTh MAarHUTHBIE CBOMCTBA 3TUX MOJIEKYJI.

5. CpaBHUTH crlocoObI 00pa30BaHKsl KOBAIEHTHLIX cBs3ell B Mosiekyiaax CHa, NH3, u B none NH4".
Moryt 1 cymectBoBath HoHbl CHs* 1 NHs?"?

6. DTOpHI KanbIus He AUCCONMUpPYeT Ha atoMmbl Aaxe npu 1000 °C, a momua memum (11) HeycToituns

y>Ke Tpu 00bIYHOM Temneparype. UeM 00BbsSCHUTD PA3IUUHYIO IPOYHOCTh ITUX COSAMHEHUH?
BAPUAHT 15

1. Bprauciute pasHocTh oTHOCUTENbHBIX DO aromoB i cBszeit H — O u O — Sr B coeauHeHUn
rugpokcuaa crporims Sr(OH)2 u ompenenuth: a)kakas w3 cBszed H — O wimm O — Sr
XapaKTepu3yeTcs: OOJBIICH CTEICHbI0O HOHHOCTHU; 0) KaKOB XapaKTep IUCCOIUAIMUA THIPOKCHUIA
CTPOHIIMS B BOJHOM pacTBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYJIBI

3. Kak u3mensercs mpouyHocth cBsizu H — O B psany ?
[Touemy?
4. Kakag w3z mMomekyn XapakTepu3yercss 0ojiee BBICOKOW HSHEpTrUeu

Jaucconuanuy Ha aToMbl? COmoCTaBUTh MAarHUTHBIE CBOMCTBA ATUX MOJIEKYJI.
5. Kaxoit aTOM UM MOH CITY>KHT IOHOPOM 3JIEKTPOHHOM mapbl Tpu oOpa3zoBannu noHa BH4™?



6. Pammyc mona Ca?" pasen 0,104 um, mona Cd?* - 0,099 HM. OGBACHUTE pa3IHUUE TEMIIEPATYP
naBneHns xaopuaa xkanpius (780 °C) u xnopuaa kagmus (0,099 °C).

BAPUAHT 16

1. Bprauciuth pasHocth otHOcHTEIbHBIX DO aromoB mis cBsizeid H — O u O — Cl B coenunenun
xnopHoBaructoii kuciaotel HCIO u onpenenuts: a)kakas u3 cBszed H — O wm O — Cl
XapaKTepu3yeTcst OOJBIIECH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapaKTep JUCCOIMAIMHA MOJICKYIIbI
HCIO B Bognom pactBope?

2. OOBIACHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak wum3mensercs mpouHocth cBa3u H — D B psny ?
[Touemy?
4. Kakas uz monekyn Xapaktepusyercs 0osiee BBICOKON sHeprueit

JUcconualiy Ha aromMbl? CONoCTaBUTh MATHUTHBIE CBOMCTBA 3TUX MOJICKYIL.
5. Omucarp ¢ nmo3unuii Mmetona BC crocobnocts okcnmoB NO u NO2 oOGpa3oBbIBaTh JUMEpHBIC

MOJICKYJIBI.

6. llpu mepexonme ot CSF k Csl temmeparypa miaBieHUs KpUCTAIIOB yMeHbIaeTcsi. OObsCHUTE
nouemy?

BAPUAHT 17

1. Bpramcnuts pasHocts otHOcUTeNnbHBIX D0 atomoB i cBszeil H — O u O — Br B coenqunenun
OopomHoBatuctoil kucnotel HBrO u ompenenuts: a)kakas u3 cBsizei H — O wim O — Br
XapakTepu3yeTcsi OOJIbIICH CTETNeHbI0 MOHHOCTH; 0) KaKOB XapakTep AWCCOLUAIMH MOJIEKYJIbI
HBrO B BogHOM pacTBOpe?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak usmensiercs mpounocts cBsizu H — D B pagy ?
[Touemy?

4. Kakumu MarHUTHBIMU CBoOMcTBaMu o6nagaet monekyina Oz. OObACHUTE TOYEMY.

Kakue u3 mepeunciieHHbIX YaCTHI] HE MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSIHUU C TTO3UITUU
teopun MO ?

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

BAPUAHT 18
1. Bpramcnuth pazHocts oTHocuTenbHbIX DO atomoB mis cBs3ed H — O u O — | B coenqunenun
ronnoBatuctoit kucnotel HIO u ompemenuts: a) kakas u3 cBsizeiik H — O wmm O — |

XapaKkTepu3yeTcs: OOJbIIEH CTENEHbI0 MOHHOCTH; 0) KAaKOB XapaKTep AMCCOIMAIIMN MOJICKYJIbI
HIO B BogHOM pacTBOpE?
2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak wm3mensercs mpounocts cBsizu H — O B paay ?
ITouemy?

4. Kaxue 13 nepedrcieHHbIX 4acTHIl TapaMarHUTHbI ?

5. Kakue u3 mepeunciieHHBIX YaCTHIl HE MOTYT CYIIECTBOBATh B YCTOHYHMBOM COCTOSIHUU C TTO3UIHH
teopun MO ?

6. OOBSICHUTE C MO3UIMIA MPEACTABICHUI O MOJSIPU3AIMKA HOHOB MEHBINY0 ycTtoitunBocth POCls B
cpaBuenuu ¢ PbCly.

BAPUAHT 19
1. Bwrumcnute pasHocts otHocuTenbHBIX DO aTtomoB s cBszet H — O u O — | B coequnennn
ronHoBatuctol kucioTel HIO w ompenenuts: a) kakas u3 cBsizedr H — O mwmm O — |

XapaKkTepu3yercsi OOJbIIeH CTENeHbI0 MOHHOCTH; 0) KaKOB XapakTep AMCCOLUAIUN MOJIEKYIbI
HIO B BomHOM pacTtBOpE?
2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYJIbI




3. Kak wum3mensercs mpodHocth cBa3u H — D B psany ?

[Touemy?

4. Kakue 13 nepednciaeHHbIX YaCTHI] TapaMarHUTHBI ?

5. Kakue U3 nepeuynciieHHbIX 4YacTUIl HE MOTYT CYLIECTBOBATh B YCTOMUMBOM COCTOSIHUU C MO3ULIUN
teopuu MO ?

6. K2COs3 maBurcs npu 890 °C 6e3 paznosxenus, Ag.CO3 pasnaraercs yxe npu 220 °C. O6bsacHuTe
yKa3aHHOE pa3jindue.

BAPHUAHT 20

1. Bpramcnuth paznocts oTHOCUTENBHBIX DO atomoB s csizeit H — O u O — As. OnpenenuTs: a)
kakas u3 cBsizeit H — O wnmm O — AS 6onee monsipHa; 0) KaKOB XapakTep TUCCOIUAIIUN MOJICKYITBI
As(OH)3 B BogHOM pactBope?

2. OOBSACHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak wum3mensercs mpouHocth cBa3u H — D B psany ?
[Touemy?

4. Kakue 13 nepedncieHHbIX YaCTHI] TapaMarHUTHBI ?
Kakue 13 nmepedncieHHbIX YacTUIl HE MOTYT CYIIECTBOBATh B YCTOMUYUBOM COCTOSIHUM C TIO3UIIUU
teopun MO ?

6. BaCl, B BomHbIX pacTBOpax aucconuupyer noiHocteio, a HQCl, moutu He muccoumupyer.
OOBsCHUTE TO pasIHyue.

OO0masi XapakTepuCTHKA 3J1eMEHTOB VA rpynisl.
A30T. Okcuasbl a30Ta. AMMuak. CoJii aMMOHMS

1. Conp amMoHUs1 00pa3zyeTcs MPU B3aUMOJICHCTBHUH:
1)Zn u HNOs3 (ouenbpas6.); 2) NHsz u H20;

3) NHs « H20 u HNO3; 4) (NH4)2CO3 u KOH(p-p).
2. PaCTeHI/IS[ nonyqa}oT a30T U3 ITOYBHI I''ITaBHBIM 06pa30M B BUJIC:
1) NHs* u NOs3; 2) NHs* u NO;';

3)N2u NO2; 4)N2 u NO3

3. Ilpu xomuatHO# Temmnepatype (20 °C) okcux azota ( 11') pearupyer C:
1) H20; 2) KOH (p-p); 3) Oz; 4) HC1 (p-p).

4. B onucaHuy CBOMCTB aMMHAaKa BEPHBIMH SIBISIFOTCS] XapaKTEPUCTUKHU:
1) 6e3 3amnaxa;

2) ero BOJHBII pacTBOP OKPAIIUBAET JTAKMYC B CHHHI 1IBET;

3) ¢ KHCIIOTaMU pearupyer Mo TUIY PEaKINU COSTUHEHNS,

4) B peakIusix ¢ KUCIOTaMHU BBICTYIIAeT B POJIU OCHOBAHUS,

5. lns m1abopaTOpHOTO MOTYYSHHS] aMMHUaKa MOKHO UCTIOJTb30BaTh:

1) HarpeBaHME HUTPUTA AMMOHHS;

2) B3aMOJICHCTBUE BOJHBIX PACTBOPOB HAIIATHIPS U TAIIEHON U3BECTH;
3) HarpeBaHue KapOOHATa aMMOHHSI;

4) B3auMOAEHCTBHE THAPOKApPOOHATa AaMMOHHUS U COJISTHOM KHCIIOTHI.

6. Mexy coboii pearupyroT:

1) Boanslit pactBop NH3z u COz;
2) (NH4)2CO3 1 HNOs;

3) NH3 « H20 u HC1;

4) NH4HSO0s 1 H2SOa.

7. AMMuax, pearupys ¢ COJISIHON KHUCIOTOM, BBICTYIIAET B POJIN:



1)KUCHOTHI;

2) OCHOBaHUS,

3) aknenropa MpoOTOHa;

4) noHOpa AINEKTPOHHOMU HapBhI.

8. B psny anementoB N — P — Sb ymeHbIIaroTCs:
1) paguyc aToma;

2) 3JEKTPOOTPULIATEIILHOCTD;

3) oKkHCIHTEIbHASI CIIOCOOHOCTh MPOCTHIX BEUIECTB;
4) sueprus cBsizu D — H B coequnenusix OHs.

9. B IpOMBIIIIEHHOCTH a30T MOJIY4aroT:

1) u3 BO31yXa;

2) HarpeBaHUeM HUTPUTA AMMOHHS;

3) KUNsAYEeHUEM BOJHONW CMECH HAIIATBIPS U ralleHon
U3BECTH,

4) N3 MOYEBHHBI.

10. AMMHaK MOXHO OCYIIaTh C TOMOMIBIO:
1) CaO (1); 2) H2SO4 (koH1L.); 3) SiOy; 4) P20s.

OTBeT
1,3

1

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

0 1,3

oY)
o
=
=)
o)
(¢}

P OO NOORIWNEF

A30THasl KHCJIOTA U e€ COIU. A30THBbIe yI00peHust

1. I'a3, oTHOCUTENIbHAS TUIOTHOCTh KOTOPOTO 110 HEOHY paBHa 2,3, BbIAEISETCS NpU
B3aMMOJECICTBUU:

1) Zn u H2SO04 (pa36.); 2) Cu u HNOs3 (xoHIr.);

3) Ag 1 HNO3 (pas0.); 4) S u HNO3 (koHir.).

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

1) nonomutowm; 2) cepedpomM;

3) TUIPOKCHUIOM HATPHS; 4) oKCUAOM IIUHKA.

3. KonnenrpupoBannas azotHas kuciora HE pearupyer, a KOHIIEHTpHUpOBaHHAs CepHAsT

KHCJIOTAa — pearupyer c:
1) Al (20 °C); 2) KC1 (1); 3) NaNOs (1); 4) KHCOs (p-p).

4. Tlpu B3aumozpeiicTBuu 1uHKa ¢ pactBopoM HNO3 oOpa3yeTcst TOIBKO OfHA COJTb U TOJIBKO

OJTHO MIPOCTOE BELIECTBO. YKAKUTE CYMMY KOA(P(PHUIIMEHTOB B yPaBHEHUU PEAKIIUU:
1) 10; 2) 20; 3)29; 4) 32.



5. [Ipu pa3zbaBneHnn cTeNeHb BOCCTAHOBJICHUS a30THON KHUCJIOTHI (T.€. YUCIIO SJIEKTPOHOB,
MPUHSITHIX MOJICKYJIOH KUCIIOTHI):

1) yBeu4mBaeTcs;

2) yMeHbILIAeTCS;

3) He u3MeHseTcs;

4) MOXET Kak BO3pacTaTh, TAK U YMEHBIIATHCSI.

6. Hauboinee rmyboko pa3daBieHHas a30THAsE KHCIIOTa BOCCTAHABIIUBACTCS, pEarupysi C:
Mg; 2)Cu; 3)Ag; 4)Hg.

7. Cmechb Oyporo ra3a u Kuciopoja oopasyeTcs Ipyu HarpeBaHUU:
1) KNOg; 2) Cu(NO2)2; 3) AgNOs; 4) NHsNO3.

8. KoHnueHTpupoBaHHasi a30THAs KUCIIOTA PEarupyeT, a KOHIEHTPUPOBAHHAS COJISTHAS — HET
P; 2)Zn; 3)S; 4)NazSOq.

9. C pazbaBieHHOIi a30THOM KHCIOTOW PearnpyroT:

1) KC1; 2) NH4HS; 3) K2COs; 4) (NH4)2SOsq.
10. B peakuusax Zn ¢ HNO3 pa3nuuHbIX KOHIIEHTPAIl MOXKHO MOTYYUTh:
1) NOg; 2) NHsNO3z;  3) ZnzNo; 4) N20.
Bonpoc OTtBet
1 2,4
2 2
3 2,3
4 3
5 1
6 1
7 2,3
8 1,3
9 2,3
10 1,2,4
Coumn

Conn — CI0XKHEIS BCIICCTBA, TPpHU JUCCOLHUAINN KOTOPBIX B BOAHOM paCTBOPEC 06pa3y10Tc;1
KaTHOHBI METAJJIOB M aHHOHBI KHCIOTHEIX OCTaTKOB. COJIM 3TO CIIOJKHBIC BCIICCTBA, B MOJICKYJIax
KOTOPBIX aTOMbI METAJIJIOB CBA3AaHbI C KUCJIIOTHBIM OCTATKOM.

4// Conn R~

CpeI[HI/Ie COJIM — IPOAYKT ITOJHOT'O 3aMCIICHUA aTOMOB BOJOPOJa KUCJIOT Ha aTOMBI METaJlj1a.

(NaCl, MgCOs, Ca3(PO4)2 u.np.)

r 3 0 >
CpeaHue Kucnblie CHoTble [ BoOWHbIE
NaCl FeOHCI KAI(SOa4)2
K:HPO
Ca3(PO4)2 S Fe(OH).Cl




C TOUYKH 3p€HUSA TEOpHUU BHCKTqueCKOﬁ Jucconuanvi, CpC€IHMMHU COJIIMH HA3bIBAKOTCA COJIH,
06pa3y}oume npu aucconuanv B BOAHOM pPACTBOPC KATHMOHBI MCTAJJIa U AHUOHBI KHCJIIOTHOTO
ocratka. Kwuciele commu — IMPOAYKT HECIOJHOI'O 3aMCHICHHUSA aTOMOB BOJOpOJa KHCJIOT Ha aTOMbI
Metana. Kucneie conu 06pa3y10T TOJIBKO ABYXOCHOBHBIC U TPECXOCHOBHBIC KUCJIIOTBI, HAIPUMEP:

(NaHSO4, MgHPOQ4, Ca(H2P04)2, Ca (HCO3)2 u ap.
C TOUYKM 3pEeHMsI TEOPUH IIIEKTPUYECKOW IUCCOLMALNMU, KUCIBIMU COJISIMH Ha3bIBalOTCS COJIH,
KOTOpBIE B BOJHOM PacTBOPE AUCCOLUUPYIOT CTYIIEHYATO, T.€. [10 IIEPBOU CTYIIEHU
JUCCOLMALUS IPOUCXOIMT 110 METAILLY, & BTOPAsi CTYIEHb 110 IPUHLIUILY AUCCOLUUALMN TON KUCIIOTBI,
KOTOpasi o0pa3yeT AaHHbIN KUCIOTHBIA OCTATOK.
OcHOBHBIE COJHM — IPOAYKT HEMOJIHOTO 3aMEILEHUS THIPOKCOrPYII MHOTOKHCIOTHBIX
OCHOBAHMHU Ha KHCIOTHBIN OCTaTOK. OCHOBHBIE COJTM 00Pa3yIOT TOJIBKO JBYX-U TPEXBAICHTHBIC
MeTaJlJIbl, HallpUMeED:

(MgOHCI, Al(OH)2NOs, FeOH(NOs), m.1p.)

C TOYKM 3peHUs TEOPUU FTEKTPUUECKOMN JUCCOIMALIMN, OCHOBHBIMU COJIIMU Ha3bIBAIOTCS
COJIM, KOTOPBIE B BOJAHOM PacTBOPE AUCCOLUUPYIOT CTYIIEHYATO, T.€. 110 IIEPBOM CTYNEHH
JMCCOLMALIUS IPOUCXOANT IO KUCIOTHOMY OCTaTKY, a BTOpasl CTYNEHb 110 IPUHIUITY JUCCOLHALUN
TOT0 OCHOBaHMsI, KOTOPOE 00pa3yeT CJI0KHbIN KaTHOH JaHHOU COJIH.

IHony4enne coseit

a) Iloutn Bce Merauibl (KpOME METAJJIOB, PACIOJIIOKEHHBIX JIEBEE BOAOpPOJA B psIy
HANPSDKEHUN METAJIOB) PearupyroT ¢ KUCIOTaMH ¢ 00pa3oBaHUEM CPEHUX COJICH:

Zn + 2HCI — ZnCl; + Hz1
2K + H2CO3 — K>COs3 + H2?
2Fe + 2H3POs — 2FePO4 + 3H271

0) Oxcuabpl MHOTHUX METAIJIOB B3aMMOJIEHCTBYIOT C KHUCJIOTaMHU C OOpa3OBaHUEM CPEIHUX
coJIel:

HgO + 2HCI — HgCl2 + H20
Na2O + H2SOs — NaxSO4 + H20
Fe,O3 + 2H3P0O4 — FePO4 + 3H20

B) OcHOBaHHUsI B3aMMOJIEUCTBYIOT C KHUCJIOTaMU (peakiusi HeUTpaiau3anuu) ¢ oOpa3oBaHUEM
CpPEHUX COJIEH:

2LIOH + H2SO3  — LiSO3 + 2H20
Cr(OH)2 + H,SOs — CrSO4 + 2H20
Al(OH); + 3BHCI — AIClz + 3H20

r) Ilpu B3auMopeiicTBUM OCHOBHBIX U aM(OTEPHBIX OKCHIOB C KHUCIOTHBIMU OKCHIAMU
00pasyroTcs Comu:

CaO + SO, — CaS0s3

Al;03 + P20Os  — 2AIPO4
ZnO + N20s  — Zn(NO3)2

a) [Ipu HarpeBaHUN OCHOBHBIE OKCHJIBI PEarupyoT ¢ aM(pOTEepHBIMU OKCUIAMHU C



00pazoBaHUEM COJICH:

K20 + Fe;03 — 2KFeO»
tO
CaO + Cr,03 — Ca(Cr02)2
tO
Na2O + ZnO — NaZn0O3

e) [Ipu HarpeBaHny OCHOBHbBIE OKCHJIbI pEarupyroT ¢ aM(pOTepHBIMU THAPOKCUAAMHU C
00pa30BaHUEM CPEAHUX COJICH:

K20 + 2AI(OH); — 2KalO; + 3H.0
Na;O + Zn(OH), — Na2Zn0z + H0
CaO + 2Fe(OH); — Ca(FeO2)2 + 3H0

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

tO
2KOH + Fe;03  — 2KFeO2 + H20
tO
2NaOH + Al,0;  — 2NaAlO; + H20
tO

Ca(OH);2 + Cr,03 — Ca(Cr0O2)2 + H20

3) [Ipu HarpeBaHUM MIEIIOYN TAK)KE B3aUMOJICHCTBYIOT ¢ aM(OTEPHBIMHU TUAPOKCHIAMH C
00pazoBaHUEM COJIECH:

tO
KOH + AI(OH)s  — KAIO; + 2H,0

tO
2NaOH + Be(OH), — NazBeO; + 2H20

tO

LiOH + Fe(OH);s  — LiFeO + 2H20

u) Oxcuapl aMPOTEPHBIX METAIJIOB NPU HArPEBaHUM PEarupyroT ¢ KapOOHATaMU IETOYHBIX
METaJIJIOB ¢ 00pa30BaHUEM HOBOM COJIM M YIJIEKUCIIOrO rasa:

tO
Fe2O3 + Na,CO3 — 2NaFeO; + CO21
tO
BeO + KoCO3  — KjBeO, + CO21
tO

Al;03 + LioCO3 — 2LIAIO, + CO21

K) HEKOTOPbIE COJIM MOXHO MOJIYYUTh peaklei HOHHOTO 0OMeHa MEXy KUCIOTaMH U
COJIAIMH:

2H3PO4 + 3CaCl, — 6HCI + Cas(POa4)2]
3H2SO03 + 2FeBrs — 6HBr + Fez (SO3)3|
H>COs + MgSOs — H2SO4 + MgCO3|

J1) AMboTepHbIE THAPOKCUIBI PEarupyroT ¢ KUCIOTHBIMU OKCHIaMU C 00pa30BaHHUEM COJIU U BOJIBI:



Zn(OH)2 + SO3 — ZnS0O4 + H,0
3Mn207 + 2AI(OH); — 2AI(MnOg4)3 + 3H20
2Fe(OH)3 + 3CO» — Fez(CO3)s + 3H20
M) Illenoun cBOGOHO PEATUPYIOT ¢ KHCIOTHBIMU OKCUIAMHU C 00Pa30BaHUEM COJIM M BOJIBL:

2NaOH + CO2 — NaxCOs3 + H20
3Ca(OH), + P20s5 — Caz(POa4)2 + 3H20
2KOH + N2Os  — 2KNO3 + H20

H) PeaKuHeﬁ HOHHOTO 0OMeHa MECXKAY HCKOTOPBIMU COJIAMH U OCHOBaHUSAMU MOXHO
MOJIYYHUTb HOBYIO COJIb:

2K3PO4 + 3Ca(OH), — 6KOH + Caz(POs4)2|
CaSOs4 + Ba(OH), — Ca(OH)2 + BaSOa|
NaCl + AgOH — NaOH + AgCl|

0) Conu aMMOHHSI MOXHO MOJTYYUTh peakireil 0OMeHa MEX]ly HEKOTOPBIMH COJISIMH U
TUAPOKCHIOM aMMOHUS:

FeCls + 3NH4OH — Fe(OH)s|+ 3NH4CI
Mg(NOs3)2 + 2NH4OH — Mg(OH)2| + 2NH4NO3
ZnSO4 + 2NH4OH  — Zn(OH)2| + (NHa)2 SO4

1) MHOTHE KHCTIOTHI PEarupyroT ¢ THAPOKCHIOM aMMOHHSI ¢ 00pa30BaHUEM COJIM U BOJIBI:
HCI + NH4OH — NH4Cl + H20

HNO3 + NH;OH — NH4NOs3 + H»0O
H2S04 + 2NH40H — (NH4)2 SO4 + 2H,0

p) PacTBopbI HEKOTOPBIX Cosleli OOMEHHUBAIOTCSI CBOUMHU COCTABHBIMH YaCTSIMU C
00pa3oBaHNEM HOBBIX COJICH:

MgSOQOs + BaCl, < MgCl; + BaSOs |
Al J3 + K3sPOs < 3KJ+AIPOs |
CoBrz + Na2S < 2NaBr + CoS |

e) Kucasie comm MOXHO MOJIYYUTHh pCAKIIUAMHA, HCKOTOPBIC U3 HUX NPUBCACHBI HUXKE!

CaCOsz + H,CO3 < Ca (HCO3)2

KCIO4 + H2SO4 < KHSO4 + HCIO4
KNO3 + H2SO4 < KHSO4 + HNO3
NaOH + H2SO4 < NaHSO4 + H20
Ca(OH)2 + 2CO2, <« Ca(HCO3)2

2NaOH + HsPOs < NaHPO4 + 2H20
Ca(OH)2 + H3POs <« CaHPO4 + 2H20
Ca(OH); + 2H3PO4 < Ca(H2P04)2 + 2H20
NaOH + H3PO4 < NaH2PO4 + H20
Na[AI(OH)4] + CO2 <& AI(OH)3|+ NaHCOs3
Caz(P0Os)2 + 4H3POs < 3Ca(H2P04)2

T) OCHOBHBIC COJIH MOKHO IMMOJIYYUTDH CICAYIOIUMU PCAKIUAMU:

AIClz + 2NaOH < AI(OH).Cl + 2NaCl

2MgCl; + 2Na;CO3 + H:0 < [Mg(OH)]2 COs | + CO2 + 4NaCl
Fe(NO3)s + H.O < FeOH(NO3)2 + HNO3

2ZnS04 + K2CO3 +4H,0 < [Zn(OH)]2CO3 + 2KOH + 2H2S04
2CuSO4 + Na2CO3 + 4H20 < [Cu(OH)]2.CO3 + 2NaOH + 2H2S04



Al>(SO4)3 + Na;CO3 + 6H20 < [AI(OH)2].CO3 + 2NaOH + 3H2S04
Cr2(S04)3 + (NH3)2S + 6H20 < [Cr(OH)2]2S + 2NH4OH + 3H2S04
2AICI3 + (NH4)2S + 6H20 < [AI(OH)2]2S + 2NH4OH + 6HCI
2FeCl3z + (NH4)2CO3 + 6H20 < [Fe(OH)2]. COs + 2NH4OH + 6HCI
2ZnCly + Na2CO3 + 4H,0 < [Zn(OH)].CO3 + 2NaOH + 4HCI
2Zn(NOs3)2 + K2S + 4H,0 & [Zn(OH)]2S + 2KOH + 4HNO3

XuMHYecKHe CBONCTBA coJield

a) [Ipu HarpeBaHMHM MHOTHE COJIM Pa3jIararoTcs, TAKOW MPOIIECC Ha3bIBACTCS TEPMUICCKUM
Pa3IOKCHUEM:

tO
CaCO3 < CaO + CO21

tO
NH4Cl < NHs1 + HCIt

tO
2Cu(NO3); < 2CuO + 4NO21 + 021

0) [1pu B3auMOEHCTBUY C KHCIOTAMU MTPOUCXOIUT OOMEH COCTaBHBIMU YaCTSAMU, T
oOpa3yeTcs HOBas COJIb M HOBasi KUCJIOTA:

Mg(NOz)2 + HaS < 2HNO3 + MgS|
Alx(SO4)3 + 2H3POs < 3H2SO04 + 2AIPO4
CaClz + H2COs3 < 2HCI + CaCOs|

B) HpI/I B3aUMOJCUCTBUH C OCHOBAaHUSIMU 06pa3yeTc;1 HOBas COJIb U HOBOC OCHOBAHHC!

Fe2(S04)3 + 3Ba(OH), < 2Fe(OH)3| + 3BaS0a)]
MgCOs3 + 2KOH < Mg(OH).2| + K2COs3
AlIPOs + 3NaOH < AI(OH)3| + NasPOgs

r) PacTtBopsl coneit pearpyroT ¢ pacTBOpaMu JAPYrUX coyieid, 0OOMEHUBAsICh CBOMMHU
COCTaBHBIMH YaCTHUIIAMH C 00pa30BaHUEM HOBBIX COJICH:

CaCl; + Na2COs3 < 2NaCl + CaCO3|
3Mg(NO3z)2 + 2K3POs < Mgs(POs)2] + 6KNOs
Fex(S04)3 + 3BaCl, < 2FeCls + 3BaS0a]

n) Hexotopsele conmu moaBepraroTcsi THAPOIU3Y, TJe 0043aTeIbHBIM YCIOBHEM SIBIISETCS
oOpa3oBaHue c1aboro EKTPOINTA

D)I'unponus comneit, 00pa30BaHHbBIX CHIIBHON KUCJIOTOW U CJIa0bIM OCHOBAaHUEM:

FeClz + HOH < HCI + FeOHCI2 1 — crynens

FeOHCIl>, + HOH < HCI + Fe (OH)CI 2 — CTyTICHb

Fe(OH).Cl + HOH < HCI + Fe(OH)3z| 3 — cTyneHb
2)['maponus coneit, 00pa3oBaHHBIX CI1a00I KHCIOTOH U CHIIBHBIM OCHOBaHUEM:

KoCO3+HOH < KOH + KHCO3 1 - crynenb
KHCO3 + HOH < KOH + H,CO3 2 — crymeHb

3)'uaponus coneid, 00pa30BaHHBIX CIA00 KUCIOTON U CJ1a0BIM OCHOBAaHUEM:



AlS3 + 6 HOH < 2AI(OH)3| +3H2St

e) bosiee akTHBHbBIE METaJLIBI BCTYNAIOT B PEAKLIMIO 3aMEILEHUS C COISIMH, BBITECHSSI MEHEe
AKTUBHBINA MeTai1 ¢ 00pa30BaHUEM HOBOW COJIH:

Fe(NOz)2 + 2K < 2KNOgz|+ Fe
AICIz +3Na <« 3NaCl + Al
ZnSO4+ Mg < MgSO4| +Zn

k) KapOoHaThI 1IeJI0UYHBIX METAIJIOB PEArupyl0T C OKCUAAMU aM(OTEPHBIX METAIJIOB C
00pa30BaHNEM HOBBIX COJIEH:

Al203 + Na,CO3 < 2NaAlO; + CO2 1

Cr,03 + Na2CO3 < 2NaCrO; + CO2 1

Fe203 + KoCO3 < 2KFeO, + CO2 1
st 3akperuieHust Matepuasga pacCMOTPUM Psii IPUMEPOB PEIICHUS 3a]a4 M0 W3YyYEHHOU TeMe
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHECHMI".

Coan
1. Jaubr xumudeckue ¢opmyasl Bemects: HBr, NaHSOs, Cu20, Fe(OH)s, Fe(NOs)s,

Ca(HCOz3)2, N20s, H3BOs3, Li2O, SO2, Ba(OH)2, Caz(POs4)2, Cu(OH).. Hauepture B
TeTpajaX TAOIMIy B pasMecTuTe (OPMYIIbI O COOTBECTBYIOIMM Ipadam.

OTBer :
Oxcuabl OcHoBaHHUS Kucnor Comn
bl
OcHoBHble | Kucnotnueie | PacTBopumbl HepacTtBopumsie Cpennue | Kucnsie
e

Oxcuabl OcHoBaHHUS KucnoTsr Comn

OcHoBHbIE Kucnorueie | PactBopu | HepactBop Cpennue | Kucnbie
MEIE WMEIE
Cu20 N20s Ba(OH)2 | Fe(OH)s HBr Fe(NOs)s | NaHSO4
Li2O SO2 Cu(OH). H3BO3 Caz(PO4) | Ca(HCO:s)
2 2

2. Hammmure xummyeckue QOpPMYyNbl  CIEAYIOIMIMX  COJNel: KapOoHaTta  HaTpus,
runpokapoonara xkenesa (ll), cynbdara xeneza (Ill), ruapooprodocdara kambuus,
OCHOBHOTO XJIOpHIa Maruusi, Turuapooprodocdara KaabIus.

Ortser :

Kap6onar narpust NaxCOz, ruapoxopoonar xenesa (1) — Fe(HCOz)2, cyandar xenesa (1) —
Fe2(S04)3, runpooptrodochar kanbius — CaHPO4, ocHoBHOM xmopua maraus — MgOHCI,
nuruapooprodocdar kambius — Ca(H2POs)2.

3. Hanummure Ha3zBanus cosedt, Gpopmynsl koTopbix aanbl: NaCl, NaNOs, CaCl,, KHSOs,
Al(NO3)3, K3PO4, Na:SO4, NazS, NaxSO3z, Ca(HS)2, FeSO4, AgNOs, Fex(S04)3, NaxCOs,
Cr2(S04)3, NaHCO3, Ca(HCO3)a.

OtBer :



NaCl — xmopunx matpusi, NaNOsz — uutpar natpus, CaCl — xmopun xampums, KHSOs —
ruapocynbdar kamus, Al(NO3z)z — mutpat amromunus, KsPOs — oprodocdar kamus, NaSO4
— cynsbar Hatpus, NaxS - cyapdun Harpus, NaxSOz — cynmbdur marpus, Ca(HS): -
ruapocynbbun kansuus, FeSOs — cynbdar xenesa (1), AgNOs — autpar cepebpa, Fea(SO4)3
— cynbdar xenesa (I11), NaxCOsz — xap6onar natpusi, Cra(SO4)3 — cyasdar xpoma (Il1),
NaHCO3 — ruapokopoonar Hatpusi, Ca(HCO3)2 — ruapokopOOHAT KajIbIIHs.

4, Hanumure GopMybl BaXHEHIIINX COJICH CIECIYIONIUX KHCIIOT: a) COJITHOM, 0) CEpHOM, B)

a30THOM, T) opTodochopHOii, 1) yronpHOH. HazoBante 3TH COMH.

Ortser :

a) HCI — xmopua natpus (moBapeHHast COJIb)

0) CuSO4 - 5H20 - mentaruapar cynbdara mMemu (MEIHBIH Kymapoc), CPEICTBO 3allUTHI
pacTeHuil OT BpeAUTENEH;

CaS0s - 2H20 -puruapar cynbdara Kanblus (TUIIC), CTPOUTENBHBINA MaTepUa
B) NH4NO3 — HUTpaT aMMoHUs (aMMHaYHasK CETUTPa), YA0OPSHHUSI.

r) Cas(POs)2 — opTodocdar kanpius 00pa3yeT CKeaeT MO3BOHOUHHKA

1) NaHCO3 — runpokapOoHart Hatpus (cona),

Na,COs3 — kapOoHaT HaTpus (KaJbIIMHAPOBAHHAS COJA).

Na>COs3 - 10H20 — nekaruapat kapboHara HaTpHs (KpUCTAIUIMYECKAs COJA).
CaCOs — kapOoHAT KaIbIUs (MeJ, U3BECTHSIK, MPaMop).

5. Ilepeunnute cmocoObl TMOMY4YEHUS COJIEHW M HaNUIIMTE 1O JIBa ypaBHEHUS
COOTBETCTBYIOIIUX XUMUYEKCKUX PEAKIIHM.

Ortser :
1) Pexiuu KKCIOT C METa/lITaMU, OCHOBHBIMU OKCH/IaMH W OCHOBAHHUSIMHU:
Mg + H2SO4 = MgSO4 + H21
Ag20 + 2HNO3 = 2AgNOs + H20
Cu(OH)2 + 2HCI = CuCl; + 2H,0

2) Peakuusi KUCIOTHBIX OKCHIOB C OCHOBAHUSAMH Y OCHOBHBIMU OKCHJIAMM:
2KOH + SO, = K3S03 + H20
CaO + SO3 = CaS0q4

3) OOMeHHBIE PeKIINH:
BaCl, + MgSO4 = MgCl, + BaSOs|
HCI + AgNO3z = AgCI| + HNOs

1) Peakuuu MexIy MEeTaUIAMU U HEMETAJIIAMH:
2Fe + 3Cl, = 2FeCl3
Hg + S = HgS

6) CocraBbTe YpaBHCHHA XUMUYCCKHUX pCaKHHﬁ, CXCMBbI KOTOPBIX JaHbl HUKEC:

Ca+... — CaSO4+H2? SO3+... —»  CaSO4

N20s + ... — Ca(NO3)2 CaO+... —» CaSO0s3

Ca(OH)2 + ... —»CaS04 + H20 P05+ ... — Casz(POs4)2 +H20
Ortser :

Ca+ H2S04=CaS0O4+Hx 1
N20s + CaO = Ca(NOs)2
Ca(OH)2 + H2S0O4 = CaS04 + 2H20
SOz + Ca0 = CaS0q
Ca0 + SO, = CaSOs3
P.Os + 3Ca(OH)2 = Caz(P0Os)2 + 3H20



6) C KakuMH BEUIECTBaMH pearupyer XJIOpPHA KalbliMs, €CIH IOoJydaeTcs: a) cyibdar
Kayblus, 0) kapOoHaT Kanblus, B) oprodocdar kampuus, T') THAPOKCHUI KadbIUsi, 1)
xJyiopoBogopoa? Hanummre ypaBHeHUsI peakluii ¥ MOSICHUTE, TOYEMY OHHU HJIyT 10 KOHIIA.
OtBer :
a) CaClz + NazSO4 = CaSO4| + 2NaCl

0) CaClz + Na,CO3 = CaCOs| + 2NaCl
B) 3CaClz + 2NasPO4 = Ca3(PO4)2| + 6NaCl

r) CaCl, + 2H,0 = Ca(OH).| + Ha>1 + Cl2t
0
t

1) CaClz + H2SO4(xomr) = CaSO4 + 2HCIT

Peakiuu a) - B) uayT 10 KOHIIA, IOTOMY YTO 00pa3yrOT O0cagoK. Peakius 1) uAeT npu AJIEKTPOIU3E
BoaHoro pacreopa CaClz ¢ obpa3oBanuem aByX ras3oB. Ilociaemusist peakius UAET A0 0Opa3OBaHUsI
XJIOPOBOJIOPOJIa TPU HATPEBAHMHM TBEPJOTO XJIOpUJA KaIbIUs C KOHLEHTPUPOBAHHOM CEpHOM
KHUCIIOTOH.

2) Kakumu aBymsi crioco6aMu U3 OKCHIa KaIbIHsI MOKHO MOJYYHTh: a) CYJIb(haT KalbIus,
0) oprodocdar kanbima? CocTaBbTe YPAaBHCHHS PEAKITUH.

Ortser :
a) CaO + SOz = CaS04
CaO + H2SO4 = CaS0O4 + H20
6) 3Ca0 + P20s5 = Caz(POa):
3Ca0 + 2H3PO4 = Ca3(PO4)2 + 3H20

3) Hanumvre ypaBHeHUs peakiinii HeUTpaIu3alny, B pe3yJibTaTe KOTOPBIX 00pa3yroTCst COJIH,
bopmyel koTopbix crneayromnrue: a) AlCls, 6) BaSOs, B) Ba(NO3)2, r) NaNOgz, 1) NazPOs, €)
NaHSOg4, xx) KH2PO4, 3) KoHPO,.

Ortser :
a) AI(OH)3 + 3HCI = AIClI3 + 3H20
0) Ba(OH), + H2SO4 = BaSO4 + 2H,0
B)Ba (OH). + 2HNO3 = Ba (NO3)2+ 2H20
r)NaOH + HNOz = NaNOs + H>O
1)3NaOH + H3PO4 =NasPO4 +3H20
e)NaOH + H2SO4 = NaHSO4 +H20
x)KOH+ H3PO4 = KH2PO4 + H20O
3) 2KOH + H3PO = K;HPO4 + 2H20

8. CocraBbTe ypaBHEHHUs PEAKIIMil, CXEMbI KOTOPBIX JTaHBI HUXKE:
a) Ca — CaO — Ca(OH), — Ca(NO3)2, — CaSO0a4
0) Al203 — Alz(SOs)3 — AI(OH)s; — Al203
B) CaCO3 — CaO — Ca(OH), — CaCO3 — Ca(NOs)2
r) Cu - CuO — CuCl; — Cu(OH), — CuO — Cu — CuSO4 — Cu(OH)2
n1) Mg — MgO — Mg(OH), — MgSOa4
¢) C — CO2 —» Na,CO3 — CO, — CaCOs
K) Fe2(S04)3 — Fe(OH)3 — Fe:03 — Fez(S04)3
3) P — P205 — H3PO4 — Caz(POs)2 — H3POs — Ca(H2POs).
n) Al(SO4)z — Al(OH); — Al,O3 — AICIlz — AI(OH); — AI(OH).CI
k) SO3 — ZnSO4 — Zn(OH), — ZnO



Ortser :
a) 2Ca + O2 = 2Ca0
CaO + H20 = Ca(OH):
Ca(OH), + 2HNO3z = Ca(NOs3)2 +2H.0
Ca(NO3)2 + ZnSO4 =CaS04| +Zn(NO3),

0)Al203 + 3H2S04 = Al2(S04)3 +3H20
Al>(SO4)3 + 6KOH = 2AI(OH)3| + 3K2SO4
2AI(OH)3| = A203 + 3H20

B)CaCOs3 = CaO + CO2
Ca0 + H;0 = Ca(OH)2
Ca(OH), + CO,=CaCO0s| + H20
CaCOs + 2HNOz = Ca(NOgz)2 + CO21t + H20

r) 2Cu + 02 =2Cu0O
CuO + 2HCI = CuClz + H20
CuCl; + 2KOH = Cu(OH)2| + 2KClI
0
t
Cu(OH)2 = CuO + H20
0
t
CuO +Hz=Cu+H0
Cu + 2H2SO4(xom) = CuSO4 + SO + 2H20
CuSO4 + 2NaOH = Cu(OH)2| + NaxSO4

1) 2Mg + Oz = 2MgO
MgO + H20 = 2Mg(OH)»
Mg(OH)2 + H2SO4 = MgSO4 + 2H.0

e) C+0,=CO;
CO; + 2NaOH = Na;COs + H,0
Na,COs + 2HCI = 2NaCl + CO,t + H20
CO; + Ca(OH); = CaCO3z|+ H20

K) Fe2(S04)3 + 6KOH = 2Fe(OH)3 + 3K2SO04
0
t
2Fe(OH)3 = Fe203 + 3H20
Fe203 + 3H2S04 = Fe(S04)3 + 3H20

3) 4P + 50, =2P>05
P20s + 3H20 = 2H3PO4
2H3PO4 + 3Ca(OH)2 = Caz(PO4)2 + 6H20
Caz(POs4)2 + 6HCI = 3CaCl; + 2H3PO4
2H3PO4 + Ca(OH). = Ca(H2P04)2 + 2H20

m)Al(SO4)s + 6KOH = 2AI(OH)s| + 3K2S04
2AI(OH)3 = Al,03 + 3H,0
Al,Os + 6HCI = 2AICI; + 3H,0
AICI; + 3NaOH = AI(OH)s| + 3NaCl
Al(OH)s + HCI =AI(OH),Cl + H20

k) SO3 + ZnO = ZnS0O4
ZnSO4 + 2KOH = Zn(OH)2| + K2SO4
0

t



Zn(OH)2 = ZnO + H20

1. 2K+S — K3S
2. 4K + O, — 2K20
3. KoO + S0O2 — K2SO03
4. K:O+H,O0 — 2KOH
5. 2KOH + H2S03 —  K3SOs3 + 2H2,0
6. KoS— 2K +S
7. S+ 02 — SOz
8. SO2 + H.O — H2S0s3
9. KySO3 — K20 + S0,
10. SOz + H2O — H2S0s3
11. K2S0O4 + 2H20 — 2KOH + H2S04

OcHoBanus
(ruApOKCHABI METAJLIOB)

OcHoBaHuUA

HepactBopumbie

PactBopumble
| (ukenouun)

TmapoKcupabl, | fmppoKcuapl, nponsnmotme
KOH 1 NaOH npoasasoLme amdoTepHble cBOICTBA
Ca(OH)Z, NH4OH OCHOBHbIe CBOWCTBA

OcHoBaHMSI — CIIOKHBIE BEIECTBA, MPH AUCCOIMAIMHM KOTOPHIX B BOJHOM PAacTBOpE OOpa3yroTCs
HWOHBI MeTALIOB (aMMOHUs) W ruApokcua-uoHbl OH. K HeopraHM4eckuM OCHOBAaHUSM OTHOCSTCS

TUAPOKCHUABI METAJIJIOB 1 aMMHUAKaA.

Wenoun

LLlenoun — pactBopmmble B

BOAEe OCHOBAHMUA

Al(OH)s, Fe(OH)s, Zn(OH)2

Mg(OH),, Ni(OH)s Cu(OH)»

MMony4yenne mesouei
a) [llenoun B TeXHUKE OOBIYHO MOIYYAIOT JIEKTPOIH3OM BOJHBIX PACTBOPOB XJIOPUIOB:

2NaCl + 2H;0 — 2NaOH + Hz?t + Clat

2KCl +2H,0 — 2KOH + Hat + Clot

0) Peakmueir oOMeHa MEX Ty HEKOTOPBIMU COJIIMH I OCHOBAaHHMSIMH O0Pa3yrOTCs MIEIOYH:

K»COs + Ba(OH), — 2KOH + BaCOs

NaCl+ AgOH  — NaOH + AgCl|



B) ll[eroun MOTYT OBITH TAaK)KE MOTYYCHBI B3aUMOJICHCTBUEM IIEIOYHBIX U
mICJIOYHO3C€MCIBbHBIX MCTAJIJIOB C BOHOﬁZ

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

r) Taxxke menoun MOryT OBITh MOJYYEHBl B3aMMOJICUCTBHEM OKCHUJOB MICIOYHBIX W
[IET0OYHO3EMEIILHBIX METAJJIOB C BOJOH:

K20 + H,O — 2KOH
BaO + H,O — Ba(OH):
SrO + H,0 — Sr (OH)2

XuMHYeCcKHe CBOMCTBA IeJI04Yel
a) Peakius HeliTpanu3anuu, T.€. peakius 0OMeHa MEXy IIeJI0YaMU U KUCIIOTaMU:

2KOH + H2CO3 — K2CO3 + 2H20
NaOH + HCI — NaCl + H,O

3Ca(OH)2 + 2H3POs — Caz(POa)2 + 6H20

0) B3aumogeiicTBue miesnodeil ¢ KUCIOTHBIMU OKCUIaMH ¢ 00pa30BaHUEM COJIM U BOJBI:
2NaOH + SO2 — NaxSOs3 + H20

Ca(OH), + CO, — CaCOs + H20
Ba(OH), + SOs — BaSO4 + H20
B) lllenoun pearupyrot ¢ aM(poTepHBIMH OKCHAaMHU C 00pa30BaHUEM COJIU U BOJIBI:
2KOH + Al203 — 2KaAl Oz + H2O wwm
KOH + 3H20 + Al,03 — 2K[AI(OH)4]
2NaOH + Fe>O3 — 2NaFeO2 + H,O unun
2NaOH + 3H,0 + Fez03 — 2Na[Fe(OH)4]
2NaOH + ZnO — NaxZn0O; + H,O umun
2NaOH + ZnO + H20 — Naz[Zn(OH)4]
F) HpI/I BSaHMOHeﬁCTBHH C aM(l)OTCpHBIMI/I TUAPOKCUIAMHU TAKIKC O6p&3y10TC${ COJIb 1 BOJaA:
2NaOH + Zn(OH)2 — Na 2[Zn(OH)s] wm
2NaOH + Zn(OH)2 — Na 2Zn0O; + 2H20

NaOH + Al(OH)s — NaAIlO2 + 2H20 wunu



3NaOH + AI(OH)s — Nas[AlI(OH)e]
KOH + Fe(OH); — KFeO2 +2H20 wu
3KOH + Fe(OH); — K3[Fe(OH)s]
a) PacTtBopsl mienoueit pearupyroT ¢ HEKOTOPbIMHM HEMETaIJIaMU:
2NaOH + Cl;  — NaCl + NaOCI + H20 (ua xomoze)
6KOH + 3Cl,  — 5KCI + KCIO3 + 3H20 (1ipu HarpeBanum)
2NaOH + Si + H20 — NazSiOs + 2H21
e) lllemoun BCcTynaroT B peakiuio 0OMeHa ¢ HEKOTOPBIMH COJISIMU:
FeSOs +2NaOH — Fe(OH)2| + NaxSO4

2LIOH + MgCl,  — 2LiCl + Mg(OH)2}
6KOH + Aly(SO4)s — 3K2SO04 + 2AI(OH)s|

AmdoTepHbIe THAPOKCUIBI

IHony4yenune
a) oOLIMM METOJIOM MOJIY4YEHHUSI HEPaCTBOPUMBIX OCHOBAaHUI SIBIIsIETCS peakius oOMeHa:

Al (SO4)s + BKOH — 2Al (OH)s | + 3K2S04
FeCls+3NaOH  — Fe(OH)s] + 3NaCl

Cra(SO4)s + 6NaOH — 2Cr(OH)s | +3Na 2 SO4

6) Ha BO3JyX€ HCKOTOPLIC aM(l)OTepHBIe MCTaJlJIbl OKHCIIAKOTCA, 0COOECHHO B NMpUCYTCTBUHA

BJIaru:

4Fe + 302 + 6H20 — 4Fe(OH)s|

2Zn+ 02+ 2H0  — 2Zn (OH)2|

B) [lpu rumponuse coneil, oOpa30BaHHBIX CHJIBHOW KHCJIOTOM M Cia0bIM amM(pOTEpPHBIM
OCHOBaHHUEM, 00pa3yroTcs aM(OoTepHbIE THAPOKCUIBIL:

AICI; + HOH — HCI + AIOHCI,
AIOHCI, + HOH < HCI + AI(OH).CI
AI(OH):Cl + HOH < HCI + AI(OH)s]
Fe(NOs), + HOH < HNO; + FeOHNO3
FEOHNOs + HOH <> HNOs + Fe(OH)a)

r) PacTtBopumbie comu aM(OTEpHBIX METAJUIOB, B3aUMOJEHCTBYS C TMJIPOKCHIOM aMMOHUS,

00pa3yioT aM(poTepHbIE THAPOKCHIBL:



CrBr3 + 3NH4OH < 3NH4Br + Cr(OH)3|

ZnF; + 2NHsOH < 2NHsF + Zn(OH)|

AI(NO3)3 + 3NH4 OH < 3NH4NO3 + AI(OH)3|
XuMnyeckue cBOMCTBA aM(POTEPHbIX ITHAPOKCHIOB

a) [Tpu npokanuBanuu aMm(pOTEPHBIX THIPOKCH]IOB MPOUCXOAUT X PA3T0KCHHUE HA OKCHUJI U
BOZY: {0
2Cr(OH);s — Cr203 + 3H20
tO
2Fe(OH); — Fe203 + 3H0
tO
Zn(OH), — ZnO + H0

0) amboTepHBIC THAPOKCHUIBI CIIOCOOHBI PACTBOPATHCS KaK B KUCJIIOTaX ¢ 00pa30BaHUEM COJICH:
2Cr(OH)2 + 3H2S04 — Cr2(S04)3 + 6H20
Al(OH)3 + 3HCI — AICl3 + 3H20
Zn(OH)2 + 2HNOs — Zn(NOs3), + 2H.0
Fe(OH); + H3POs  — FePO4 + 3H20
TaK U B IIeJI0uax ¢ 00pa3oBaHUEM COJIEH, B KOTOPBHIX aM(pOTEPHBIA METAIlJI BXOAHUT B COCTaB aHUOHA
Cr(OH)s; + KOH — K[Cr(OH)4]
Al(OH)3z + NaOH — Na[Al(OH)4]
Zn(OH)2 + 2LIOH — Li2[Zn(OH)4]
Fe(OH)3 + 3BKOH — K3[Fe(OH)s]

B) AM(oTepHble THUIPOKCHIBI TpPHU HArpeBaHUM PEArUpYyIOT KaK C KHUCIOTHBIMH OKCHAAMH C
00pa3zoBaHHEM COJIEH:
2Cr (OH)3 +3S0O3  — Cr2(S04)3 + 3H20
2Al (OH)3 + 3N20s — 2AI(NO3)3 + 3H20
Zn(OH), + SOz — ZnS04 + H20
TaK ¥ C OCHOBHBIMH OKCHJIAMH C 00pPa30BaHUEM COJICH, B KOTOPBIX aM(POTEPHBIN METaILT
BXOJIUT B COCTaB aHHOHA!
2Cr(OH); + K:O  — 2KCrO2 + 3H20
2Fe(OH)3 + Na,O — 2NaFeO» + 3H.0
Zn(OH)2 + K:O  — K2Zn0O: + H;0

OcHoBanus
1. 3anonHuTe TabNMIly, 3amucaB B Hed Mo 2-3 ¢GOopMyIbl BEIMIECTB, OTHOCAIINXCA K KaXIOMy
KJIACCY BEIIECTB.

IIpocTeie BemecTBa Cno>kHbIE BellecTBa
MerTamisl Hewmeramier Oxcuabl ‘ OcHoBaHHUd Kucnotsr Com
Ortser :
IIpocTeie BemecTBa Cr10’kHBIC BEIECTBA
MerTamisl Hewmeramisr Oxcunpl | OcuoBanus | Kuciaotsl Comm
Na 02 K20 LiOH HCI NaBr
Ca Cl> FeO Cu(OH). H>SO4 CuSOg4
Al S Cr203 Fe(OH)s3 HsPO4 Caz(POa)2




2. Kakwue BemiecTBa Ha3pIBAlOT OCHOBAaHUSMU W Kak WX Kiaccupunupyor? Hamummre
dbopMyJIIbl OCHOBaHHM U HA30BUTE HX.

OtBer :
OcHOBaHUSI — ATO BEUIECTBA , B COCTAaB KOTOPBIX BXOJAT aTOMblI METallla, COCIUHEHHBIC C

ruapokcorpynmnamMu. C TOYKH 3pEHHUS TEOPUU DJICKTPUUYCCKON JMCCOLMAIMM OCHOBAaHUS — 3TO
BEIL[ECTBA, KOTOpPHIE B BOJHOM pAacTBOPE IUCCOIMUPYIOT HAa HMOHBI MeTajia (MM aMMOHHS) U
rugpokcua nousl OH.

OcHoBaHus Jenstcs Ha pacTBopuMbie, Wi mienouynbie (NaOH — runpokcun natpus, Ba(OH):

— ruapokcuy O6apus) u HepactBopumbie (CU(OH)2 — rumpokcun meau (11), Fe(OH)s — ruapokcun
xenesa (I1).

3. IlpuBenute 1o Tpu ypaBHEHHS PEAKUUH, IPH MOMOIIN KOTOPHIX MOXHO IOJIYYHTh:
a) pacTBOpPUMBIE U 0) MPAKTUUECKH HEPACTBOPUMbIE OCHOBaHUS. HanuiuTe ux Ha3BaHuUs.

OTtBeT :

a) 1) Peakmus okcunos ¢ H20
Na.O + H,O = 2NaOH
TUAPOKCU HATPUS
2) DIEeKTPOIU3 PaCTBOPOB XJIOPUIOB
2KCI + 2H20 = 2KOH + Hz1 +Cl21

TUAPOKCU KaJInsa

3) Peakiys IENOYHBIX U IETOYHO — 3eMeJIbHBIX MeTaiuios ¢ H2O
Ca + 2H,0O = Ca(OH), + H2t

THIPOKCHU]L KaJIbLIUs

0) 1) O6meHHas peakusi COJIU METaJlIa C IIEJI0YbIO:
FeCls + 3NaOH = Fe(OH); + 3NaCl
ruppokeny xenesa (11)
2) peakiusi HEKOTOPBIX METAJIJIOB C BOJIOM:
2Al + 6H20 = 2AI(OH)3| + 3H271
TUAPOKCU] AJUTIOMUHUSA
3) [onHBIi rUAPOIN3 HEKOTOPBIX COJIEH:
Al>Sz + 6H20 = 2AI(OH)3| + 3H2S
TUAPOKCHU aJUTFOMUHUS
4. CocTaBbTe IO TPU YPaBHEHUS, XapaKTEPU3YIOIIUX XUMHUECKUE CBOICTBA IIET0YEH.
Ortser :
1) Peakiuu ¢ KHCIOTaMH.
2Na OH + H2S04 = Na S04 + 2H0
Ba(OH). + 2HCI = BaCl, + 2H20
Ca(OH); + 2HNO3 = Ca(NO3)2 + 2H20

2) Peakuuu ¢ consMu:
2NaOH + CuSO4 = Na 2S04 + Cu(OH)2 |
Ba(OH). + MgSO4 = BaSOs4 | + Mg(OH)2|
3KOH + Fe(NOz)3 = 3KNO3 + Fe(OH)3|

5. Kakwue u3 BeriecTs, GOpPMYIIbl KOTOPBIX MMPHUBEICHBI, PEAarHPYIOT ¢ PACTBOPOM THAPOKCH 1A
Hatpusi: CaO, Cu (OH)2, H2SO4, CO2, CuSO4, KCI, CuO, HCI ? HanumuTe ypaBHEHHUS

MPAKTUYCCKU OCYIICCTBUMBIX peaKuHﬁ.

OtBer :



C pactBopom NaOH pearupyroT KHCIIOTBI, KHCIOTHBIE OKCHUJIBI M COJIH (B TEX CIIyJasix, KOTIa
B pe3yJbTaTe PEAKIUU BIMAIAET OCATIOK):

H2SO4 + 2NaOH = NaSO4 + 2H20
CO;2 + 2NaOH = Na,CO3 + H20
CO2 + NaOH = NaHCO3
CuSO4 + 2NaOH = Cu(OH)2| + NaxSOs4
HCI + NaOH = NaCl + H;0

6. Hanwmmure ypaBHEHHS peaknii, NpPU TOMOIIM KOTOPBIX MOXXHO OCYIIECTBHUTH
[IpEBpaIECHUS:
7. Ca —» Ca0O — Ca(OH), — CaCl»
Zn — ZnCl; — Zn(OH), — ZnO
Cu

!

Cu » CuO— CuClz —» Cu

|

CuSOq4

Ortser :
1) 2Ca+ O2=2Ca0
CaO + H20 = Ca(OH),
Ca(OH), + 2HCI = CaCl; + 2H,0

2) Zn+2HCI=2ZnCl; + H2 1
ZnCly + 2NaOH = Zn(OH)2 + H2 1 = Zn(OH)2 + 2NaCl
Zn(OH)2 = Zn0O + H,0

3) 2Cu +02=2Cu0
CuO + H2S04 = CuSO4 + H20
CuO+H2=Cu+H0
CuO + 2HCI = CuCl; + H20
CuCl, + Fe = Cu + FeCl2

8. HammmuTe ypaBHEHHS peakIuii pa3ioKeHUs IPH HAarPEBaHUU:
a) ruapokcuaa meau (1), 6) ruapoxcuna xenesa (I11), B) runpokcuna anroMuHMS.

OTBer :
tO
a) Cu(OH), — CuO + Hx0
tO
0) 2Fe(OH)3 — Fe»03 + 3H20



tO
B) 2Al(OH); — Al>03 + 3H;0

9. Pacmonoxute coeauHeHus, GOpMyJbl KOTOPHIX JaHbl HMXKE, B MOPANKE BO3PACTAHUS
cozepxkanus B HUX kenesa: a) Fes0s, 6) Fe(OH)s, B) FeSO4, r) FeO, 1) Fe20s.

OrtBer :

a) Mi(FesO4) = 3-56+ 4-16= 232 ® (e = 3-Ar (Fe)/ M; (FesOs) = 3-56/232 = 0,724 wn
72,4 %

6) Mi(Fe(OH)3) = 56 +3(16 +1) = 107 @ (re) = Ar(Fe)/ My (Fe(OH)s) = 56/107 = 0,523 wm 52,3%

B) M{(FeS04) =56 + 32 + 4-16 =152 @ (re) = Ar(Fe)/ My (FeSOs) = 56/152 = 0,386 nmmt 36,8%

r) M, (FeO) =56 + 16 = 72 ® (Fe)=156/72=0.777 wim 77,7%

1) M; (Fe203) = 2-56+ 3-16= 160 ® (Fe) = 2-Ar(Fe)/ M; (Fe203) = 2-56/ 160 = 0,7 wu
70%

Ortser :

Coneprxanus xese3a yBeanuuBaeTcs B cienyromieM paay: FeSOs<Fe(OH)z3<Fe20s3<Fez04<FeO.

Xumuueckas cBsi3b. Okuci. Boccran. peakuuun
BapuantNe

1. Hanumure snekTpoHHbIe (OPMYIIBI aTOMOB cieayronmx snemeHToB: Li, Cr, Br, S. Kakue nonst
MOryT 00pa3oBaTh aTOMBI ATHX 3JieMeHToB? Hamuimre ypaBHEHUS MPOIECCOB 0Opa30BaHUs ITUX
HWOHOB.

2. MeronoM 5JIEKTpPOHHOTO OajlaHCca COCTaBbTE YPAaBHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii:

Nal+NalO3+H2S04= 12+Na;SO4+H20

MnO2+NaBiO3z+HNO3; = HMnO4+Bi(NO3)3+NaNOs+H20

Xumnueckas cBsa3b. Oxkuci. Bocecran. peakunu
BapuantNe

1. Hanmmute 3aekTpoHHbIe (hopMyIibl aToMOB cieayronux snemenToB: Na, Rb, I, S. Kakue nonst
MOTyT 00pa3oBaTh aTOMBI ATHX 3JieMeHTOB? Hamuimmnre ypaBHEHUs MPOIECCOB 00pa3oBaHUS ITUX
HWOHOB.

4. MeTogoM >JEKTPOHHOTO OaaHca COCTaBbT€ YpPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKuuii:

MnO2+02+KOH = KoMnO4+H20

FeSO4+KMnO4+H2S04 = Fe2(S04)3+MnSO4+K2S04+H20

Xumnueckas csa3b. Oxuci. Bocecran. peakunu
BapuantNe

1. I[OHI/IU_II/ITC YpPaBHCHUS CIICAYIOIHX ITPOLCCCOB 06pa3OBaHI/IH HNOHOB:
a)Mg®—2e=... B) Fe® — 3e =
6)S°....=5? r) Fe... = Fe™?



4. MeTogoM DSIEKTPOHHOTO OajlaHca COCTaBbTE YpPAaBHEHHUS OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuid:

H2S+HNO3= H2SO4+NO2+H20

H2S+H2S03=S+H-0

Xumuueckas cBsi3b. Okucia. Boccran. peakuuu
BapuantNe

1. Kako#t Tun cBsizu (HemossipHas, MOJSpHAs, KOBAJICHTHAs, MOHHAs) B MOJEKYJIaX CIEAYIOIIUX
Bemects: Oz, HBr, CsBr, NasS, CCl4, H,O?

4. MeTogoM 5JEKTPOHHOTO OajlaHca COCTaBbTE YpPABHEHUS OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuid:
H2S+K2Cr207+H2S04=S+Cr2(S04)3+K2S04+H.0
Na2SO3+KMnO4+H2S04=Na;S04+MnSO4s+K2SO04+H20
Xumnueckas cBsa3b. Oxkuci. Bocecran. peakunu
BapuantNe

1. Hanmummre aiiekTpoHHbIe U rpaduueckue popMyiibl crneayrommx monekyn: HF, H,O, NHa.

4. MeroaoM HJIEKTPOHHOIO OallaHCa COCTaBbTE YPaBHEHUS OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKIuu:

MnO2+AI=Al203+Mn

(NH4)2Cr207=N2 + Cr203+H>0

Xumnueckas cBszb. Oxuci. Boceran. peaknun
BapuantNe

1. Hanmmure rpadguueckyto Gopmyiny Monekyisl okcuaa yraepona (1V). Ckonbko 6— u - cBsseit
B ATOM MoJieKye?

2. MeTomoM 3JIEKTPOHHOrO OalaHca COCTABLTE YPABHEHMS OKHCIUTEIBHO-BOCCTAHOBHTENBHBIX
peaKuuii:

KI+KMnO4+H2SO4= MnSO4+1,+K2S04+H20

Cr(NO3)3+NaBiO3z+HNO3= H,Cr,07+Bi(NO3)3+NaNOs+H20

Xumnueckas cBsa3b. Oxuci. Bocecran. peakuuu
BapuantNe

1. Kakoil THII KOBaJ€HTHOW CBS3M — NOJIApHAs WJIM HENOJSIPHAs — B MOJIEKYJIAaX CIEAYFOIINX
BemectB: CO, HI, H2S, OF2, CH4? K aromaM Kakux 3JIEMEHTOB CMELIAIOTCS OOIIME 3JIEKTPOHHBIE
Iapsl B 3TUX MOJIEKYJax?

2. MeTomoM 3JIEKTPOHHOTO OajaHca COCTaBbTE YPAaBHEHHUS OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKuuii:

NaBr+KMO4+H20=Br;+MnO2+NaOH+KOH

MnO2+KCI03+KOH=K>2MnO4+KCI+H20

Xumuueckas cBsi3b. Oxucia. Boceran. peakuumn
BapuantNe



1. Kakolf THN KOBaJEHTHOW CBSI3M — TOJISIpHAs WJIM HENOJSIpHAas — B MOJIEKYJaX CIEAYIOMNX
BemectB: CO, HI, H2S, OF2, CH4? K aromaM Kakux 3JIEMEHTOB CMELIAIOTCS OOIIUE 3IIEKTPOHHbIE
napsl B 9THX MOJICKYJIax?

4. MCTOI[OM QJICKTPOHHOI'O Oajlanca COCTaBbTE YpaBHCHHS OKHCIIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKkuuid:

MnO2+NaBiO3z+HNO3 = HMnO4+Bi(NO3)3+NaNOs+H>0

I2+KOH=KI03+KI+H20

Xumuueckas cBsi3b. Okucia. Boccran. peakuun
BapuantNe

1. Hanmmure rpaduueckyto Gpopmyiry Monekyisl okcuaa yriepoaa (IV). Ckonpko 6— u m- cBsizeit
B 3TOM MoOJieKyJe?

2. MeTOI[OM QJICKTPOHHOI'O OajlaHca COCTaBbTE YpaBHCHUS OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
pEaKLHil:

MnO2+NaBiOz+HNO3; = HMnO4+Bi(NO3)3+NaNOs+H20

MnO2+02+KOH = KoMnO4+H20

«Teopusi 2IeKTPOJIUTHYECKOI JUCCONUATINH.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuanr Nel

1.HazoBuTe clenyroome COEAWHEHHS, HAIMIIMTE YPaBHEHUS  IUCCOLUAIMH, [PUBEINTE
rpaduueckue popmyssl atux coenuHenuit Ni(NOz)2, Mq(OH)2, RbOH, KHCO:s.

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKHI/Iﬁ B MOHHO-MOJICKYJIIPHOM BHC:

NaOH + Ni(OH), —> NaOH + Pb(NOs); —>
NaOH + Ba(OH), —» NaOH +SnO —
NaOH +H;SO; — NaOH + N20s —

«Teopus IEKTPOJIUTHYECKON TUCCOLUAIIUU.
Boanblie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuant Ne2
1.HazoBute craenyromye COEAUMHEHMs, HAMWIIUTE YpaBHEHHUS AMCCOLMAIMM, TPUBEIUTE

rpaduueckue Gpopmyisl 3tux coequnenuit Ca(NOz)2, Pb(OH)2, H3POs, AIOHSO4, AI(HSO4)3

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

KOH + Ca(OH); — KOH + MgCl, —
KOH + Sn(OH), — KOH +S03 —»
KOH +H»S0Os — KOH + Zn0O —»

«Teopus 21eKTPOJIUTHYECKON JUCCONMALMH.
Boanblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuanr Ne3



1.HazoBuTe cneayromue COCOUHCHWS, HANMIIMTE yPaBHCHUS JUCCOLMALUM, IPUBEIUTE
rpaduueckue popmyssl 3tux coenuHenuit NH 4(NOz)2, Mg(OH)2, RbCI, NaHCOs3, H2SO:s.
2. Hanummre ypaBHEHUsI BO3MOXKHBIX PEaKIHii B HOHHO-MOJICKYJISIPHOM BHJIE:

NaOH + Ni(OH), — NaOH + Pb(NOs), —
NaOH + Ba(OH), —» NaOH +SnO —
NaOH +H,SO3 — NaOH + N20Os —

«Teopus 31eKTPOJINTHYECKO JUCCONNALIMH.
BoaHbie pacTBOPBI 3J1€KTPOJIMTOB

Bapuant Ned
1.HazoBure crenyromye COEAUMHEHMs, HAMUIIUTE YpaBHEHHUS AMCCOLMAINM, TPUBEIUTE

rpaduueckue Gpopmyisl 3tux coequnenuit Ba(NOz)2, Cr(OH)2, HsPO4, FeEOHSO4, AI(HSO4)3
2. Hanwmimre ypaBHEHHUS] BO3MOYKHBIX PEaKIMii B HOHHO-MOJIEKY/ISIPHOM BHJIE:

AgOH + Ca(OH)2 — AgOH + MgCl, —
AgOH + Sn(OH); —> AgOH +5S03 —>
AgOH +H,S04 —> AgOH + ZnO —>

«Teopusi 2IeKTPOJIUTHYECKOI JUCCONMATIMH.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuanr NeS

1.Ha3oBuTe cnenyroomme COEAWHEHWs, HANMIIMTE YPaBHEHUS  IUCCOLMAIMH, IPUBEANUTE
rpaduyeckue Gpopmysbl 3tux coenunenuit CrClo, Mg(OH)2,RbNOs, NaHSO:s.
2. HanmummTe ypaBHEHHsI BO3SMOXKHBIX PEaKIUil B MOHHO-MOJIEKYJISIPHOM BHJIE:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH)> — NaOH +SnO —
NaOH +H,SO3 — NaOH + N2Os —

«Teopus 31eKTPOJIUTHYECKON TUCCOLMALIMH.
BoaHbie pacTBOPHI 3J1€KTPOJIUTOBY»

Bapuant Ne6
1.Ha3oBute cremyiouiye COCIUHEHHUs, HANWIIMTE YypPaBHEHUS JMCCOLMAIMM, MPUBEIUTE

rpaduueckue Gpopmyisl 3tux coequrenuit Fe(NO3z)2, Cr(OH)2, H3BO3, NiOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH). — KOH + MgCl2 —
KOH + Sn(OH), — KOH +S0O3 —
KOH +H;SO4 — KOH + ZnO —

«Teopus 21eKTPOJIUTHYECKON AUCCONMALMH.



BoaHble pacTBOPHI 31€KTPOJIHTOBY»
Bapuanr Ne7
1.HazoBure crienyronme COEQUHEHMs, HANMUIUUTE YpaBHEHUS  JAMCCOLMALUM,

rpadpuueckue Gpopmyisl 3tux coequrenuii Cr(MnQOs)2, Mg(OH)2,RbOH, LIHCOa.

2. Hammiure YpaBHCHHA BO3MOXKXHBIX peaKum”I B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Cu(OH)2 —» NaOH + Pb(S03); —
NaOH + Ba(OH), —» NaOH +CrO —
NaOH +H.CO3; — NaOH + N20s5 —

«Teopus 31eKTPOJIUTHYECKON AUCCONMALIMH.
Boaubie pacTBOPBI 3J1EKTPOJIMTOB

Bapuant Ne8

1.HazoBute creayromue  COCAUHCHU, HAlMMMmIUTEC  YpaBHCHUA  JUCCOLUALINH,

IIPUBEIUTE

MMpUBCAUTC

rpaduueckue Gpopmyisl 3tux coeaurenuit Cr(NOsz)2, Pb(OH)2, H2SOs, AIOHSO4, AI(HSO4)3

2. Hammmmre YpaBHCHUA BO3MOXKHbBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHUJC:

KOH + Ca(OH). — KOH + BaCl, —
KOH + Sn(OH)2 — KOH +N205 —
KOH +H;SO4 — KOH + PbO —

«Teopus IEKTPOJIUTHYECKOMN TUCCOLUAIIUU.
BoaHblie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuanr Ne9
1.HazoBure craenyronye COEOUHEHMs, HANMUIIUTE YpPaBHEHUS  AMCCOLMALNM,

rpaduueckue Gpopmysbl 3tux coenurenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. HanummTe ypaBHEHHSI BO3SMOXKHBIX PEaKIUil B MOHHO-MOJICKYJISIPHOM BH/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H;SO; — NaOH + N20s5 —

«Teopus 21eKTPOJIUTHYECKON JUCCONMALNH.
Boanblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuantr Nel0

1.HazoBuTe crneaymonme COEAUHEHHS, HANUIIUTE YPABHEHHUS JIHCCOLMAIINH,

MMpUBCAUTE

MIPUBEINTE

rpaduyeckue Gopmysnl 3tux coenunenuit NaNOz Pb(OH)2, H3PO4, FEOHSO4, AI(HSO4)3

2.HanuimmuTe ypaBHEHHUSI BO3MOKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:



KOH + Cr(OH)z — KOH + BaCl, —»
KOH + Sn(OH), — KOH +Cr.03 —
KOH +H3POs — KOH + ZnO —

«Teopus 31eKTPOJINTHYECKO JUCCONNALIMH.
BoaHbie pacTBOPBI 3J1€KTPOJIMTOB

Bapunant Nell
1.HazoBure crienyrome COEQUHEHMs, HANMUIUUTE YypaBHEHUS  AMCCOLMALUM,

rpaduueckue Gpopmyisl 3tux coequrennii Ni(NOz)2, Mg(OH)2,RbOH, KHCOs.

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaxunﬁ B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Ni(OH), —» NaOH + Pb(NOs); —>
NaOH + Ba(OH); —» NaOH +SnO —
NaOH +H2SO; — NaOH + N20Os —

«Teopusi 21eKTPOJIUTHYECKOT JUCCONMATIMH.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuanr Nel2
1.HazoBure crienyrouiye COEQUHEHMs, HANMUIIUTE YpaBHEHUS JAMCCOLMAINH,

IIPUBEIUTE

IIPUBEINTE

rpaduueckue popmysbl 3tux coenunenuit Ba(NO2)2, Pb(OH)2, H3BO3, Cu(HSO4), AI(HSO4)3

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

KOH + Pb(OH); — KOH + ZnCl; —
KOH + Sn(OH)2 — KOH +S03 —>
KOH +H,S0s; — KOH + Ca0 —

«Teopus IEKTPOJIUTHYECKOMN TUCCOLUAIIUU.
Boanbie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuanr Nel4
1.HazoBure craenyronye COEQUHEHMs, HANMUIIUTE YpaBHEHUS  AMCCOLMALNH,

rpaduueckue popmyssl 3tux coenuHenuit Ba(NOz)2, AI(OH)s, KHCO3 FeCls.
2. HanummTe ypaBHEHHSI BO3SMOXKHBIX PEaKIUil B MOHHO-MOJICKYJISIPHOM BH/IE:

NaOH + Mg(OH), — NaOH + Be(NOz)2, —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,COs3 — NaOH + P20s —

«Teopust 31eKTPOJIMTHYECKOM AUCCONMALIMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»

Bapuanr NelS

MMPpUBCIUTEC



1.HazoBuTe cnemaymonme COSAWMHEHUS, HAMNWIIATE YPAaBHCHHsS  JTUCCOIMAIIUH,

MIPUBEIUTE

rpaduueckue Gpopmyisl 3tux coequnenuit Ca(NO3z)2, Pb(OH)2, H3POs, AIOHSO4, AI(HSO4)3

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

KOH + Ca(OH)2 —> KOH + MgCl, —
KOH + Sn(OH); — KOH +S03 —>
KOH +H,SOs — KOH + ZnO —»

«Teopus 1eKTPOJIUTHYECKOH TUCCONUAIIUU.
Boanblie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Nel6

1.HazoBuTe clenyroome COEAWHEHUS, HAIMIIATE YpPaBHEHUS  JHCCOLMALINH,
rpaduueckue Gopmysibl atux coemurenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.

2. Hammmmre YpaBHCHUA BO3MOXKHbBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHUC:

NaOH + Ni(OH), — NaOH + Pb(NOz3), —
NaOH + Ba(OH)> — NaOH +Sn0O —
NaOH +H,SO3 — NaOH + N2Os —

«Teopus 31eKTPOJIUTHYECKON AUCCONMALMH.
Boaubie pacTBOPBI 3J1EKTPOJIMTOB

Bapuant Nel7

1.HazoBute cireayromue  COCAUHCHU, HAlMMMmIMUTEC  YpaBHCHUA  JUCCOLHUALINH,

IIPUBEINTE

MMPpUBCAUTEC

rpaduueckue Gpopmyisl 3tux coeaurenuit Zn(NO3z)2, Pb(OH)2, H3BOs, FeEOHSO4, AI(HSO4)3

2. Harmmmmre YpaBHCHHA BO3MOXKHBIX peaKHHI’I B NOHHO-MOJICKYJIIPHOM BHUC:

NH4OH + Ca(OH), — NH4OH + MgCl, —
NH;sOH + Sn(OH), — NH4OH +SO3 —
NH4sOH +H>SO4 — NH4OH + ZnO —

«Teopus IEKTPOJIUTHYECKON TUCCOLUALIMH.
Boanblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuant Nel8
1.Ha3oBute cremyronye COECIUHEHHUs, HANWIIMNTE YpPaBHEHUS JAUCCOLMAINH,

rpaduueckue Gpopmysbl 3tux coenuHenuit NaNO3z Be(OH)2,KOH, LIHCO3s, H2SOs
2. HanummTe ypaBHEHHSI BO3SMOXKHBIX PEaKIUil B MOHHO-MOJICKYJISIPHOM BH/IE:

LiOH + Ni(OH)2 — LiOH + Pb(NO3)2 —
LiOH + Ba(OH), — LiOH +SnO —
LIOH +H,SO3 — LiOH + N20s —

«Teopus 1eKTPOJIUTHIECKOH TUCCOIHAIIUU.

MMPpUBCIUTEC



BoaHble pacTBOPBI 3J1eKTPOJIUTOB)»
Bapuant Nel9
1.Ha3oBute cremyiouiye COCOUHEHHUs, HANWIIMNTE YPaBHEHUS JAMCCOLMAINM, IPUBEIUTE

rpaduueckue Gpopmyisl otux coequaenuii Ca(NO3z)2, Pb(OH)2, H3POs, AIOHSO4, Fe(HSO4)3

2. Hammiure YpaBHCHHA BO3MOXKXHBIX peaKum”I B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Ca(OH); — KOH + MgCl, —
KOH + Sn(OH), — KOH +S03; —»
KOH +H»S0Os — KOH + Zn0O —»

«Teopusi 2IeKTPOJIUTHYECKOT TUCCONMATIMH.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuantr Ne2(
1.HazoBute crenyromye COSAUMHEHMs, HAMUIIUTE YpPaBHEHHS AMCCOIMAINM, TPUBEIUTE

rpaduueckue Gpopmysbl 3tux coenunenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. Hanumivrte ypaBHEHUsI BO3MOXKHBIX PEaKIMii B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Ni(OH), — NaOH + Pb(NOz3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,SO; — NaOH + N2Os —

«Teopus 31eKTPOJIMTHYECKON AUCCONMALMH.
Boaubie pacTBOPBI 3J1€KTPOJIMTOB
Bapuanr Ne2l
1.Ha3oBure cienyoomue COEOUHEHMS, HAIUIIWTE YpPaBHEHUS JUCCOLMALMM, IPHUBEIUTE
rpadpuueckue Gpopmyisl atux coequnenuii Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3
2.Hanmmmure ypaBHEHUs BO3MOXKHBIX pEAaKLUN B MOHHO-MOJIEKYJIIPHOM BUJE!

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH)2 — KOH +S0O3 —
KOH +H,S0s4 — KOH + ZnO —

«Teopus 21eKTPOJIUTHYECKON AUCCONMALNH.
BoaHble pacTBOPbI 3JI€KTPOJIUTOBY
Bapuanr Ne22
1.Ha3oBuTe crenyromme COCAMHCHHS, HAMUIIATE YPaBHEHUS JMCCOIMAINH, TPHBEIUTE
rpaduueckue Gpopmyisl 3tux coequnenuit Ba(NOz)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3

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

KOH + Ca(OH), — KOH + MgCl; —
KOH + Sn(OH), — KOH +SO3 —
KOH +H.SO4 — KOH + ZnO —



«Kiaccbl Heopranm4yeckux coeiMHeHN
Bapmuanr 1

1. Hanummre ¢popMyIbl CIeIyromuX OKCHIOB M YKKUTE UX XUMHUYECKUH XapakTep:

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

a) mia kuciaoT HNO2 u H3BO3 Bo3MOXHBIE KHCIIOTHBIE OCTAaTKH, YKa3aB UX 3apsSaHOCTb U
(opMyITy KHCIIOTHOTO OCTATKa;

0) ms ocaoBanuiit NaOH u Fe(OH)2 BO3MOKHBIE OCHOBHBIC OCTATKH, YKa3aB UX 3apsSIHOCTD
U GOpMY OCHOBHOTO OKCH/IA;

B) rpaduueckue hopmyast HNO2u Fe(OH)z.
3. 3anuiuTe ypaBHCHHUs peakuuil B3auMojaeucTBus amdorepHoro ruapokcuna muaka Zn(OH)2 c
pacTBopamu:

a) TUAPOKCHUAA HATPUs, 0) a30THON KUCIIOTOM.
4. CocraBbTe aMnupuyeckue rpaguaeckue GopMmymabl CONCH U YKAKUTE TUI COJIH:

a) ruapokapOoHaT Kambus, 0) cymbdar sxemesa (Il), B) HUTpaT-TUAPOKCHI aTOMUHHS
(TUIPOKCOHUTPAT ATFOMUHHS).
5. YkaxuTe, ¢ KAKUMH U3 TIEPEYHCICHHBIX BEIIECTB MOXKET pearupoBaTh COJISTHAS KUCIIOTA!

a) okcug amomuHus, 0) hochopHas kucnora, B) ruapokeun xenesa (I1), r) aurpar cepedpa,
1) okeua kpemuust (1V), x) xinopua- runpokcun meau(ll).
OO0ObsicHUTE, 3aMMUIINTE YPABHEHUSI BO3MOXKHBIX PEAKINil U Ha30BUTE MPOAYKTHI pEaKIUu.

Bapuanr 2

1. Hanummre ¢popMyIbl caelyromuX OKCHIOB M YKaKUTE UX XUMHUYECKUH XapakTep:

a) okcup Oepuius, 0) okeun mapranna (VII), B) okeun yrinepona (1V), I') OKCHUJL
KaJbLIUA.

2. Hanmumwre 11 KMCIOT:

a) HCI1O4 u H3PO4 Bo3MOXXHBIE KUCIOTHBIE OCTATKH, YKa3aB UX 3apsAAHOCTb U GOPMYIY
KHACJIOTHOTO OKCHJIA;

0) s ocHoBanuii AU(OH)3 u CUOH BO3MOKHBIE OCHOBHBIE OCTATKH, YKa3aB 3apsiIHOCTh U
($hopMyITy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmynsr HCIO4 u Au(OH)s.

3. BanummTe ypaBHEHUsI peakiuii B3aumoaencTBus aMmporeproro ruapokcuaa onosa (11) Sn(OH)2 ¢
pacTBOpaMH: a) a30THOM KUCIIOTHI, 0) TUAPOKCUIOM HATPHsL.

4. CocraBbTe SMNHpUYECKUE U rpaduueckre GopMyJibl COEH U YKa)KUTE THUI COJIH: a)
muruapodocdat HaTpusi, 6) kKapOoHAT KaablM, B) KApOOPAT-TUAPOKCH]T KAIbLIUs
(ruapokcokapOOHAT KallbLus).

5. Ykaxure, C KAKUMH U3 TIEPEUNCIIEHHBIX BEIIECTB MOXKET PearnpoBaTh a30THAsl KHCIIOTA: a)
okcuy xenesa (I11), 6) mpimbsikoBas kuciota, B) ruapokcua meau (1), kapOoHat kanbLus, 1) OKCU
docdopa(V), k) rugpokconurpat sxkene3a (lI). OObscHUTE W 3amHIIUTE YpaBHEHHUS BO3MOYKHBIX
peakMii 1 HA30BUTE IPOLYKTHI PEAKIIHI.

Bapuanr 3

1. Hamumwure dpopmynsl okcuaoB snemeHnToB (ll) mepuona mepuoanueckoro CHCTEMBbI, YUUTHIBas
UX BBICIIYIO BAJIEHTHOCTh, U YKQXHUTE XUMUYECKUHA XapaKTep OKCHJIOB.

2. Hammmmure: a) mis xkucmor HCIO um H,COs  BO3MOXHBIE KHCIOTHBIE OCTaTKH, yKa3aB X
3apsIHOCTD U (POPMYITY KUCIOTHOTO OKcuaa, 0) ans ocHoBanuit Cu(OH)2 u RbOH Bo3moxHbIe
OCHOBHBIC OCTaTKH, yKa3aB WX 3apsAIHOCTh U (OPMYNy OCHOBHOTO OKCHIa, B) Tpaduueckue
popmyasr H2CO3z u Cu(OH)2.



3. 3Banummre ypaBHEHHUs peakilnii B3auMozencTBus amporepHoro ruapokcuaa oepumius Be(OH):2
C pacTBOpaMu: a) TUAPOKCUIA HATPHS, 0) COISTHON KUCTOTHI.

4, CocraBbTe dMIUpHIEcKUe U rpadudeckue GopmMyIIbl Cojiel U YKaKUTE THUIT COJIH: a) cynbdar
HaTpus, 0) TMIPOKCOXJIOPU] MarHus, B) TMAPOCUIIMKAT KaJIus.

5. Vkaxure, ¢ KaKMMH U3 TEPEYUCIIEHHBIX BEIIECTB MOXET pearupoBaTh OKCHUJ KaJbLIUA: a)
okcua HaTpus, 0) Boga, B) docdopHas kucnora, T) okcua xyopa (1), o) THIPOKCHI Kalwsl, XK)
HUTpAT HMHKA. OOBSICHUTE U 3alUIINTE YPAaBHEHUS BO3MOXHBIX PEAKIUN U HA30BUTE MPOIYKTHI
peaKuui.

Bapmuanr 4

1. HasoBute okcumsl AS20s, MNO, Mn207, AloO3 CaO u  ykaxuTe UX XMMHUYECKHIA XapakTep.
3akoHunTe ypaBHeHue peakuuu MnxO7+ H,O —> Ha30BUTE NPOAYKTHI PEAKIIUH.
2. Hanumwre:

a) st kuciiotT HSO3 u HAIO2 Bo3MOKHBIE KHCIIOTHBIE OCTaTKH, yYKa3aB WX 3apsiIHOCTb U
(bopMyITy KUCIIOTHOTO OKCH/IA,

6) s ocuoBanuit Mn(OH)s u Ba(OH)2 BO3MOXHbBIC OCHOBHBIC OCTATKH, yKa3aB HX

3apsAHOCTD U (POPMYITY OCHOBHOTO OKCH/IA,

r) rpaduueckue popmyast HAIO2 u Mn(OH)..
3. 3anumuTe ypaBHEHHS peakuuid B3auMoieiicTBust amdorepHoro ruapokcuaa xpoma (1) c
pacTBOpamu: a) CEPHOM KUCIOTHI, 0) THAPOKCHIA KaJHsl.
4. CoctaBpTe SMIIupHyecKkie u rpadguueckue GopMysbl COICH U YKaXHUTE THIT COIHU: a)
murupodocdat xkanus, 6) cynbhu UHKA, B) THAPOKCOCYNb(AT MarHus.
5. YkaxuTe, ¢ KaKUMH U3 TIEPEUYMCICHHBIX BEUIECTB MOXET PEearnpoBaTh T'HJIPOKCH KaJbIHA: a)
Boja, 0) pocthopHas kucnota, B) okcup yriaepoaa (1V), r) okcun natpus, n) xmnopun sxeneza(lll), x)
ruipokapOoHar Kaibiusa. OOBSICHUTE W 3alUIIUTE yYPAaBHEHUS BO3MOXKHBIX pPEaKIUd M HA30BUTE
MPOJYKTHI PEaKIIHiA.

Bapuanr S

1. CocraBbre popmynsl okcuoB 3aemenToB |l meproga neproanyeckoil CUCTEMBI, yUYUTHIBAs UX
BBICIIYIO BAJIGHTHOCTh, U YKKUTE XUMUYECKHI XapaKTep OKCUIOB.

2. Hanumwure:

a) mst kucnor HaMoOs 1 H3PO4 Bo3MOKHBIE KUCITOTHBIE OCTaTKH, YKa3aB MX 3apsIHOCTh U
(bopMyITy KUCIIOTHOTO OKCHA;

0) s ocoBanuit Ni(OH)2 1 KOH Bo3MOsKHBIE OCHOBHBIE OCTATKH, YKa3aB MX 3apsIHOCTb U
(opMyIly OCHOBHOT'O OKCH/IA;

B) rpaduyeckue popmyisl Hs3POsu Ni(OH):.
3. 3anummMre ypaBHEHMs peakiuil B3aumojeictBus amdorepHoro ruapokcuaa cunna (I) c
pacTBOpaMu: a) a30THOM KHCIIOTHI, 0) THAPOKCUIA HATPHUSL.
4. CoctaBbTe SMIUPHUECKUE M TIpaduueckue (GOopMyNbl CONEH M YKOKUTE THUI COJIU: a) Cyiab(aT
Marsus, 0) ruapodocdar Maruus, B) THAPOKCOHUTPAT MarHus.
5. VYkaxwure, ¢ KAKUMHU U3 TIEPEUNCIIEHHBIX BEIIECTB MOXET pearupoBaTh okcup cepsl (V1): a) Bona,
06) ruapokcuna Oapusi, B) okcua yraepoaa (1V), r) murpar menu (ll), 1) okcua amroMuHuUS, X)
dochopHas kuciaora. OOBSCHUTE M 3aNUIINTE YPaBHEHUS BO3MOXKHBIX pEaKkIMi M Ha30BHUTE
MIPOJTYKTHI pEAKIU.

Bapuanr 6

1. Hanumure dopMyny OKCHAA M YKaKUTE €ro XMMHUYECKUH XapakTep: a) OKCHJ IMHKa, 0) OKCH
xJiopa (V), B) okeup pocdopa (I11), r) okenp xenesa (11).
2. Hanumwre:

a) s kucinotr Ho2MoOs u HCIO2 Bo3MOKHBIE KHCIIOTHBIE OCTAaTKH, YKa3aB MX 3apsAHOCTh U
(opMyIily KUCIIOTHOTO OKCUA;



0) musa ocHoBanuii CSOH u Fe(OH)3 ocHOBHBIC OCTATKH, yKa3aB MX 3apsAAHOCTD U (HOPMYITY
OCHOBHOT'O OKCHU]Ia;

B) rpadpuueckue Gpopmyinsl Ho-MoO4 u Pb(OH)a.
3. 3anummre ypaBHCHHS pEaKIUil B3aUMOJCHCTBUS amdorepHoro ruapokcuna ceuHma (1V)
Pb(OH)4 ¢ pacTtBOopamu: a) a30THON KHCIOTHI, 0) THAPOKCH/IA HATPHSL.
4. CocTaBbTe HMIHUpHUECKUE U rpadudeckue (GopMysbl COIeH U yKaKUTE TUI CONH: a) Tuapodocdar
kanus, 0) dpocdar sxenesza(lll), B) ruapoxcoxmopun sxenesa(lll).
5. YkaxuTe, ¢ KaKUMH U3 TEPEUMCIICHHBIX BEIIECTB MOXET pearupoBaTh THAPOKCH] Kalus: a)
ruapokcua Oepwuins, 0) okcua Harpus, B) Hutpat wmeau(ll), r) oxcun yraepoma (1V), n)
CEPOBOJIOPOAHAST KHUCIIOTa, k) Tuapocylbdun xamus. OOBICHHTE W 3alUINIATE YPaBHEHHS
BO3MOJXKHBIX PEaKIUi U Ha30BUTE MPOIYKTHI PEaKIIHA.

Bapuant 7

1. HazoBuTe okcuanl U yKaxxuTe ux xapakrep: a) SOz, 6) SO2, B) FeO, r) AsOs. Jlonummute

ypaBaenue peakiun SO+ HoO —> Ha3oBHTE IPOAYKTHI pEaKIIUH.
2. Hanumwre:

a) st kucnot: H2Si03, Hz AsOs BO3MOXKHBIE KHCIIOTHBIC OCTATKU YKa3aB UX 3apsITHOCTh U
bopMyIy KUCIIOTHOTO OKCHJA.

0) s ocHoBauwmii: H2Si03, KOH Bo3MOKHBIE OCHOBHBIC OCTaTKH, YKa3aB MX 3apsHOCTh U
dbopMyITy OCHOBHOT'O OKCHJIA.

r) rpadpuueckue Gopmyisr: H2SiOs, H2SiOs.

3. BanuimTe ypaBHEHHsI PeaKilnii B3auMoieicTBrs aMmpoTepHoro ruapokcuaa muaka Zn(OH)z ¢
pacTBOpamu: a) CEpHOM KHUCIIOTHI, 0) TUAPOKCUIOM HATPHSI.

4. CocraBbTe aMnupuyeckue u rpaduueckre GopMyIibl CONEH U YKaKUTE THUI COJH: a) XJIOPU
AIIOMHUHMUS, 0) XJIOPUA-THUIPOKCHU]I ATFOMUHUS, B) THIPOCYIb(AT Maruus, I') TUAPOKCOXJIOPUT
ATIOMUHUSL.

5. VkaxWre, ¢ KaKUMH W3 TIEPEYMCIICHHBIX BEIIECTB MOXXET pPEarnpoBaTh OpPOMOBOJIOPOIHAS
kucnota: a) okcun xkeneza (VI1), 0) cunukar HaTpus, B) OKCUJ allOMUHUSA, T) HUTpAT cepedpa, 1)
CepHUCTasl KHUCJIOTa, 3K) OpoMHUIA-TUApOKcH] MarHusa. OObACHUTE U 3alMIINTE YpaBHEHHS
BO3MOXHBIX PEAKIIUN U HA30BUTE MPOAYKThI PEAKLIUH.

Bapuanr 8

1. Hanummure ¢popMyInbl caelyromuX OKCUIOB U YKaKUTE UX XUMHUYECKUM XapakTep: a) OKCH]L
yriepona (1V), 6) okcun Bananus (V), B) okeua Banamus (111).
2. Hanumwre:
a) mst kucsnot HJO3 1 H3PO4 Bo3MOXKHBIE KUCITOTHBIE OCTAaTKH, YKa3aB MX 3apsTHOCTh
(bopMyITy KHCIIOTHOTO OKCHJIA.
0) s ocHoBanuii CSOH u Mn(OH) Bo3MOKHBIE OCHOBHBIC OCTATKH, YKa3aB UX
3apsiIHOCTD U (POPMYITYy OCHOBHOTO OKCHJIA
B) rpaduyeckue popmynsr HIO3 u Mn(OH)a.
3. 3anumuTe ypaBHEHHs peakIMii B3auMoIeHCTBH aM(pOTEPHOTO THIPOKCHA OJIOBa,
Sn(OH)2 ¢ pacTBOpamu: rHAPOKCHIA HATPHS, 0) A30THON KHCIOTOM.
4. CocraBbTe 3MIupuyeckre U rpaduyeckre (Gopmyssl coleid M YKaXKHUTE THUIl COJH: a) CyIbhua
AIMIOMHUHUS, 0) THAPOCUIIMKAT HATPHUS, B) THIPOKCOHUTPAT KaIbIIHSL.
5. VkaxuTe, ¢ KAKUMU U3 NIEPEUHUCICHHBIX BEIIECTB MOXKET PearupoBaTh CEpHasi KUCIOTa: a) HUTpaT
Oapwusi, 6) oxcua xpoma (VI), B) ruapokcun amomunus, T) GocopHas KACIOTA, ) OKCHUI Keje3a
(1), x) ruapocynbdat HaTpuss. OOBSICHUTE U 3aMUIINTE YPaBHEHHS BO3MOXKHBIX PEaKIIUi 1 HA30BUTE
MIPOJIYKTHI PEAKIU.

Bapuanr 9

1.Hanummre hopMysbl CIIEAYIONIMX OKCUIOB U YKQKHUTE MX XUMUYECKUAN XapaKTep: a) OKCUJI
oepuus, 6) okcua mapranna (V1I), B) okcun yrnepona(lV), r) okcua kanbims.



2. Hanumwre:

a) st kucinoT HCIO4 u H3POas, BO3MOXKHBIE KUCIIOTHBIE OCTATKH, YKa3aB UX 3apsSTHOCTb U
bopMyIy KUCIIOTHOTO OKCHUA;

0) nns ocHoBanuit AU(OH)3 u CUOH B03MOXHBIE OCHOBHBIC OCTAaTKH, YKa3aB MX 3apsTHOCTh
dbopMyITy OCHOBHOT'O OKCHUJIA;

B) rpaduueckue popmynsl HCIOs u Au(OH)z,
3. 3anummTe ypaBHEHHUSI peaKIuil B3aUMOICUCTBHUS aM()OTEPHOTO THAPOKCHAA OJIOBA Sn(OH)>
C pacTBOpaMu: a) a30THOM KHUCIIOTHI, ) THAPOKCHIA HATPHUS.
4. CocraBbTe aMnupuYeckue u rpaduueckre GopMyIibl COEH U YKaKUTE THUI COJIH: a)
muruapodocdat Hatpus, 0) kKapOoHAT KaJIblKs, B) THIAPOKCOKApOOHAT HATPUS.
5. YkaxuTte, ¢ KAKUMU U3 NIEPEUNCICHHBIX BEIIECTB MOXKET PearnpoBaTh a30THAsE KUCIIOTA: a) OKCHU]L
xeneza (I11), 6) mbmbskoBas kuciora, B) ruapokcua meau (1), r) kapOoHAT KambIus, 1) OKCHI
docdopa (V), k) ruapokconutpat xkenesa (II). OObICHUTE W 3anUIIATE YpaBHEHHS] BO3MOKHBIX
peakuyii 1 HA30BUTE IPOLYKTHI PEaKIIUi.

Bapuant 10

1. Hanummre GopMylibl CIEAYIONMX OKCHIOB M YKWKUTE WX XUMHYCCKHHA XapakTep: a) OKCHJI
Harpus, 0) okcuzx azora (V), B) okcup cepsl (V1), 1) okcup sxenesa (11).
2. Hanumwre:

a) muist kucnnoT HNO3z u H3PO4 Bo3MOKHBIE KUCITOTHBIE OCTATKH, YKa3aB UX 3apAIHOCTD U
(opMyITy KHCIIOTHOTO OCTATKa;

0) s ocaoBauuii LIOH 1 Cu(OH)2 B03MOKHBIE OCHOBHBIC OCTaTKH, YKa3aB MX 3apsAHOCTh
($hopMyITy OCHOBHOTO OKCH/IA;

B) rpaduyeckue popmysst H2SO3 u Fe(OH)s;
3. 3anuiuTe ypaBHEHUs peakuuil B3aumoeiicTeus ampotepHoro ruapokcuaa xpoma (1) ¢
pacTBOpamH: a) TUJIPOKCH]I Kanusi, 0) a30THasE KUCIIOTA.
4. CocraBbTe SMNUpUYEcKHe U rpaduyeckue GopMyibl CoJIel U YKaKUTE THII COJIM: a) KapOoHaT
Mmaruus, 0) cynbdar xenesa (I11), B) rungpodocdar xanbims.
5. Ykaxure, C KAKUMH U3 TIEPEUNCIICHHBIX BEIIECTB MOYKET pearupoBarth coiisiHast kuciora: a) CuO,
0) Cu, B) Cu(OH)2, r) Ag, 1) Al(OH)s.

Bapmnanr 11

1. Hanummre ¢GopMynbl CIEIYIOUMX OKCHJIOB M YKaXHTE MX XUMHUYECKHH XapakTep: a) OKCH]
KanbIius, 0) okcun mapratna (V1), B) okeua yriepona (1V), r) okena 6eprsuius.
2. Hanumwre:

a) mst kucnot HaSO4 m HsPO4 BO3MOKHBIE KUCITOTHBIE OCTAaTKH, YKa3aB MX 3apsITHOCTh
(bopMyITy KUCIIOTHOTO OKCH/IA;

0) s ocHoBanuit AI(OH)3 u LIOH Bo3MOskHBIE OCHOBHBIE OCTATKH, YKa3aB UX 3apsIHOCTb
(opMyITy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyisl Al(OH)z u H2SO4,
3. 3anumuTe ypaBHEHHs peaklMid B3auMoIeicTBUS aM(pOTEpHOTo THIPOKCHIA AITIFOMUHUS C
pacTBOpaMH: a) COISTHOM KHUCTIOTHI, 0) THAPOKCH 1A KAJIHS.
4. CocraBbTe sMIupudeckue u rpaduyeckre GopMysbl COlel U YKaXKUTE THI COJIU: a) XJIOPH]L
O6epuius, 6) auruapodocdar HaTpUsl, B) TUIPOKCOCYIb(GAT aTFOMUHHUS.
5. Ykaxure, C KAKUMH U3 TIEPEUHCIICHHBIX BEIIECTB MOXKET pearupoBarh a30THAs KUCIIOTa: )
rugpokconutpar xesesa (1), 6) okcun pochopa (V), B) kapboHar kanbius, r) rugpokcu meau (1),
1) MBILIBSIKOBAs KMCJIO0Ta, %) okcu skenesa (111).

Bapuaur 12



1. Harmumure dopmyny okcunoB anementoB |l mepuoma mepmoanueckold CUCTEMBI, YYUTHIBAs UX
BBICIIIYIO BAJICHTHOCTb, U YKOKUTE XUMHUYECKUN XapaKTep OKCHUIOB.
2. Hanumure:

a) st kucsnot HCIO u H2SO3 Bo3MOXKHBIE KMCIIOTHBIE OCTaTKHU, YKa3aB UX 3apsTHOCTb U
bopMyIy KUCIIOTHOTO OKCHUA;

0) st ochoBanuii CSOH u Zn(OH), Bo3MOXHbBIC OCHOBHBIE OCTATKH, YKa3aB UX 3apsAHOCTD
dbopMyTy OCHOBHOT'O OKCHUJIA;

B) rpaduueckue popmyiast H2CO3 u Zn(OH)2.
3. 3amummuTe ypaBHEHUs pEaKIHUil B3auMOJEHCTBUS amM(pOTEpHOro THAPOKCHAA Oepuiuius C
pacTBOpamu: a) THIPOKCH 1A HATPpHs, O) CEPHOIN KUCIIOTHI.
4. CocraBbTe >MOHUpUYecKue U rpaduyeckue GopMysbl COJeil U yKaKUTe THUIl CONU: a) CyibdaT
xpoma (1), 6) ruagpocunukaT Kanblus, B) TUAPOKCOXIOPU MarHUS, T') THAPOKCOXIOPUI OapHs.
5. VYkaxwure, ¢ KaKUMH U3 MEPEUUCICHHBIX BEIICCTB MOKET pearupoBarh Boga: BaO, Li.O, CuO,
S03, Cao, SiOz, P20s, Fex03, Al203, Na;0O, Mn20O7. Hanuiure ypaBHEHUS peaKIuii.

Bapuanr 13
1. HasoBute okcuabl: NaO, N20s, CrOs, CaO, SiO2, u yKaxuTe MX XHMHUYCCKHHA XapakTep.
3akoHunte ypaBHeHus peakiun Mn207 + HO —> | Ha30BUTE MPOAYKTHI peaKIUH.
2.Hanumwre:

a) mst kucnot HNO2 u H3PO4 Bo3MOKHBIE KHCIIOTHBIE OCTATKH, YKa3aB UX 3apsAIHOCTD U
(bopMyIly KUCIIOTHOTO OKCUJIA;

0) mis ocuoBanuit Mn(OH)s, u Ba(OH)> BO3MOXHBIE OCHOBHBIC OCTATKH, yKa3aB HX
3apsIIHOCTh (POPMYITY OCHOBHOTO OKCHA;

B) rpaduueckue popmyisl HsPOs u Mn(OH)a.

3. 3anummTe ypaBHEHHUS pEaKUWH B3aUMOJCHCTBUS aM(OTEPHOTO THAPOKCHIA ATIOMHHHSA C
pacTBOpaMH: a) a30THOM KUCIIOTHI, 0) TUAPOKCHIA KA.

4. CocraBbTe >MmnMpuueckre U rpapudeckue (GOpMyJibl COJEH M yKaXKUTE€ THUIl COJIM: CYlb(aT
IIOMUHUS, KapOOHAT HATpus, JIUruapodocdar Kaaus, JUTHAPOKCOXTIOPHT ATFOMUHUSL.

5. YkaxuTe, ¢ KAKHMH M3 TIEPEUHNCICHHBIX BEIIECTB MOXKET pearupoBaTh okcuy Oapust: Al, AlOgz, S,
SO2, H2SO4, Na2SOs. OObAcHUTE M 3alMUIINTE YpaBHEHUS BO3MOXKHBIX pPEaKUMH M Ha30BHUTE
IIPOJTYKThI PEAKIU.

Kiaccpl HeopraHuyecKux coeJuHeHHUIA.

XUMHUECKUE BEIIECTBA IMPHUHATO JEIUTh Ha JiB€ OOJbIINE TPYMIbl: HEMHOTOYHCIEHHYIO
IPYHIy MPOCTBHIX BEUIECTB (MX, C YUYETOM aJUIOTPONHBIX MOAU(pUKaNi HacuuThIBaeTcs okoio 400) u
OYEHb MHOTOYMCJICHHYIO TPYIY CIOXKHBIX BellecTB. CII0KHbIE BEeleCTBa OOBIYHO JENAT Ha YEThIpe
BaXHEHMILINX Kj1acca: OKCUAbI, OCHOBaHMS (TUAPOKCHIBI), KUCIOTHI U COJIH.

[TpuBeneHHas BbllIe MEpBUYHAS KJIacCH(UKALUs SIBISETCS HECOBEPILIEHHOM, T.K. B HEH HET MecTa
JUIsl aMMUaKa, TUIpUAaM, HUTpUJam, U ApyruM OMHAPHBIM COEIMHEHUSIM METAIJIOB C HEMETAJIJIaMH.

/ BeuwectBa

[MpocTbie CnoXxHole
MeTPJ'IJ'IbI Hemegannbl OKCiI/ILI,bI OcHoBaHuA Kngno COJ|'II/I
nimn
FI/II[pOKCI/II[BI bl
v




K, Mg, Al Cl, P, Si CO2, FeO HMnO4 | [Na2CO3

NaOH, H,SO3
Cr(OH)3

Kuciaorsl

Kucnorsl — 310 €10’kHbIE BEIIECTBA, B MOJIEKYJIAX KOTOPBIX aTOMBI BOJOPO/Ia CBA3AHBI C
KHCIIOTHBIMH OcTaTKaMH. C TOYKHU 3pEHMSI TEOPUH DIIEKTPUUECKON JUCCOLUALIMH, KUCIOTON
Ha3bIBACTCS COCTMHEHHE, 00pa3yroIee P TUCCOIUAIIMY B BOJHOM PACTBOPE U3 MOJIOKUTEIBHBIX
MOHOB TOJILKO HOHBI Bogopoaa H.

OOBIYHO Ha3BaHMUE KHUCIIOPOJICOAEPKALINX KUCIOT IIPOU3BOIUMTCS OT Ha3BaHUs HEMeETaJlIa ¢
npubaBiieHNEM OKOHYaHUI —Hasl, -Basi, €CJIM CTENEeHb OKMCICHUs HEMETalla paBHA HOMEPY T'PYIIIBL.
[To Mepe MOHMKEHUS CTeNeHH OKUCIEHHS Cy()(PHUKCH MEHSIOTCS B CIISIYIOIIEM ITOPSIKE: -OBaTasl, -

ucras, -oBaTrucTras.
Kucnotsr \

Mo yncny atomos BogopoAa, Cno- x
Mo cocTaBy KUCNOTbI A4ENAT Ha:

COBHbIX K oTwenieHnto B BOOHOM

pacTtBope, KUCNOTbl AENAT Ha:

O,CI,HOOJVC.HOB- I[B;XOC- Tpeioc- Kucnopogoco- || beckucnopoansie
HOBHblE HOBHblE nepaime
HNO3 H2COs H3PO4 HCI
HCI H2S04 H3AsO4 HF
HF H2MnOg4

IHony4yenune KuCI0T

a) BGCKI/ICHOPOHHBIG KHCJIIOTBI MOT'YT OBITh MOJIYYCHBI TP HETTOCPEACTBEHHOM COCIMHCHHUN
HEMCTAJIJIOB C BOAOPOAOM:

H2 + Cl, = 2HCI
Hz + S = H)S
H, + F> = 2HF

H, + Br, = 2HBr

0) Kucnopoaconepxkamiye KHUCIOTHI MOTYT OBITh MOJNYyYeHBI MPU B3aUMOJICHCTBUU KHCIOTHBIX
OKCHJIOB C BOJOH.

P.Os + H2.0O = 2HPO3
P20s + 3H20 = 2H3PO4
As205 + 3H20 = 2H3As04
Cl207 + H20 = 2HCIO4



CO2 + H20 = H,CO3

SO3 + H20 = H2SO4

N20s5 + H20 = 2HNO3

6ClO2 + 3H20 = 5HCIO; + HCI

B) Kak Geckuciiopoanblie, Tak U KHCIOPOI0COIEPKAIINE KHCIOTHI MOYKHO MOJIYYHUTh MO PEaKIUIM
oOMeHa MEX]y COISIMH U JPYTUMU KHCIIOTAMU:

KCIO4 + H2SO4 = KHSO4 + HCIO4
CaBr2 + H.SO3 = CaSO3|+ 2HBr
FeSO4 + H2S = FeS| + HoSOq4

Na>SiO3 + 2HCI = H2Si03+ 2NaCl
Ba(ClOz3)2 + H.SO4 = 2HCIO3 + BaSOa4|

r) Hexoropelie metasuibl BoccTaHaBiuBatoT a30THyto kucinoty (HNO3) ¢ o6pazoBanuem
COOTBETCTBYIOIIUX KUCIIOT:

3P + 5HNO3 + 2H20 = 3H3PO4 + 5SNO1T
S + 2HNO3 = H2SO4 + 2NO1
3C + 4HNO3 = 2H>CO3 + 4NO + CO21

a) Ilpm HarpeBaHWW XJIOp CHOCOOEH BBITECHATH OpOM, HOJ, WM Cepy W3 COOTBETCTBYIOLIMX
0ECKHUCIOPOAHBIX KUCIIOT:

Cl, + 2HBr =2HClI + Br,
Cly + 2H1 22HCl + 1
Clp +H,S Z2HCI + S

¢) CuiIbHYI0 a30THYIO KHCIIOTY MOYHO IMOJIYYUTh IIPHU pacTBOpe Oyporo rasa B BOJE B MPUCYTCTBUH
KHCIIOpOJa:

4ANO2 + 2H20 + O2 — 4HNOs  umm

B J1a0OpaTOpHBIX YyCIOBHSX MpPH B3aUMOJEHCTBUM HHUTPATOB  IIEJOYHBIX METaNIOB C
KOHILICHTPUPOBAHHOM CEPHON KHUCIIOTOM:

KNOs3 + H:SO4 — KHSO4 + HNO;3

XHuMHYeCKHe CBOMCTBA KHCJIOT
XHMMHYEeCKHe CBOMCTBA CEPHOI KMCJIOTHI

a) Ilpu B3auMoAeMCTBMM KOHUEHTPHUPOBAHHON CEPHOW KHCIOTHI C Pa3jMYHBIMH METalslaMHu, Kak
IPaBUJIO, IPOUCXOUT €€ BOCCTaHOBJIEHHE 10 okcuaa cepsl (1V), nanpumep:

Zn + 2H2SO0u(cony) = ZNSO4 + SO,1 + H20
CuU + 2H2SOu(omy = CuSO4 + SO21 + 2H,0

n) Ilpu B3auMoeiiCTBUM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C HEKOTOPBIMU HEMETAJNIAMU TaKkKe
MIPOUCXOUT €€ BOCCTaHOBJIeHHE 0 okcuaa cepsl (1V), Hampumep:

C + 2H2S0q (xomm) = H.CO3 + 2S00 T + H20



S +2H2S04 (xonn) = 2H20 + 3502 1
2P + 5H2S04 (xorm) = 2H3PO4 + 55021 + 2H20

B) Pa30aBiieHHas cepHasl KMCI0Ta OKUCIISIET TOJILKO METAJUIbI, CTOSILIIME B PSAAY HANPsSyKEHUN
JeBee BOJIOpO/1a, HalIpUMeED:

Zn + H2S04 (pass) = ZnSO4 + H2t
Mg + H2SO4 (pass) = MgSOs + H2?

r) [Ipu B3auMoelicTBUY IEI0YaMH cepHasi KUCIOTa 00pa3yeT JiBa TUIIA COJIeH, CpeiHre
(cynsdatbl) u Kucibie (THAPOCYIb(ATHI):

2NaOH + H,SO4 = Na2S0O4 + 2H,0
NaOH + H2S04 = NaHSO4 + H2,0

II) HpI/I B3aUMOJCUCTBHHU C OKCHJAMH METaJIJI0B CCpHad KHUCJIO0Ta o6pa3yeT COJIb U BOAY:

H2SO4 + K70 = K2SO4 + H20
H2S04+ MgO = MgSOs4 + H20
3H2S04 + Al203 = Al2(SO04)3 + 3H20

XuMH4ecKHe CBOMCTBA A30THOM KU CJIOTHI
a) A30THasl KUCJIOTa pearnupyeT ¢ OKCHIaMH METAIOB ¢ 00pa30BaHUEM COJIU U BOJIBI:

2HNO3 + K20 = 2KNO3 + H20
2HNO3 + MgO = Mg(NO3)> + H.0
6HNO3 + Fe;03 = 2Fe(NO3)s + 3H20

0) A30THas KUCJIOTa pearupyeT ¢ OCHOBAaHUSAMU (peakius HeNTpaau3aum):

HNO3 + NaOH = NaNOs + H.0
2HNO3 + Zn(OH)2 = Zn(NOs). + 2H,0
3HNO3 + Cr(OH)3 = Cr(NO3)3 + 3H.0

B) KoHueHTprupoBaHHas a30THas KUCIOTA pearnpyeT ¢ MeTallaMi ¢ 00pa3oBaHUEM OKCHIA
azora(lV):

Ag + 2HNO3 (xom = AgNO;z + NO21 + Ho0
CU + 4HNO3 (xoHIT) = CU(NOS)Z + ZNOZT + 2H20
Zn + 4HNO3 (xouy) = ZN(NO3)2+2NO2 + 2H20

a) HexoTtopble HEMETaIbl BOCCTAaHABIMBAIOT a30THYIO KUCIIOTY JI0 OKCHJA a30Ta Peke A0 OKCHIA
azora(lV):

S + 2HNO3 = H2SO4 + 2NO
3C + 4HNO3 = 2H,CO3 +4NO 1 + CO2 1
3Si + 4HNO3 = 2H,SiO3 + 4NO 1 + SiO2 |

r) Pa3baBnenHas a30THasI KMCIIOTa pearupyeTr ¢ HEKOTOPbIMU MeTaJulaMH ¢ 00pa3oBaHUEM OKCHJA
asora(ll):

3Ag + 4HNO3 (pass) = 3AgNO3 + NOT + 2H20



3Cu + 8HNO3 (pas6) = 3CU(NO3)2 + 2NOT + 4H20

e) Co CIIO)KHBIMHU BEIIECTBAMH a30THAsi KUCIIOTa BOCCTaHaBJIMBaeTcs, kKak mpasmwio 10 NO (pexe 1o
NO2) okcuna azora(ll), pexe 1o okcuaa azora (1V):

FeS2 + 4HNO3 (xonn) = FE(NO3)s + NOT + 2S + 2H20
ZnS + 8HNO3 (oun) = ZNSO4 + 8NO21 + 4H20

MnS +8HNOs3 (xomn) = MNSO4 + 8NO21 + 4H20
6HCI + 2HNO3 (xouy) = 3Cl2 + 2NO?T + 4H20

%) OueHpb pa3baBiIeHHAs a30THAsI KUCIIOTa C METaJUIaMU 00pa3yeT HUTPAT aMMOHUS:
Mg + 10HNO3 = 4Mg(NO3)2 + NHsNO3 + 3H20

XuMHn4ecKue CBOMCTBA APYruX KUCJIOT
a) [Ipu B3anMOEHCTBIM KUCIIOT C METAJJIaMH, PACTIOJIOKEHHBIMU B AJIEKTPOXUMUYECKOM PSIY
JieBee BOJ0pO/ia, 00pa3yercs CoJib U BBIAEISIETCS ra3000pa3Hblil BOJOPO, KPOME a30THOM KUCIIOTHI:

3H2S03 + 2Al = Alx(SO3)3 + 3H21
2H3PO4 + 3Mn = Mn3(PO4), + 3H271
2HNO: + Fe = Fe (NO2)2 + Hat

0) C OCHOBHBIMH OKCHJIaMU KHUCJIOTBI PEarupyroT ¢ 00pa30BaHUEM COJIU U BOJBI:
H>CO3 + CaO = CaCO3 + H.0O

H2S + MgO = MgS + H;0

2H3PO4 + 3Zn0O = Zn3(POs4)2 + 3H20

B) C OCHOBaHUSMH KUCIIOTEI pearupyroT € O6pa3OBaHI/IeM COJIM U BOJBI:
H>CO3 + Ca(OH)2 = CaCOs + 2H.0

H2SO3 + Zn(OH)2 = ZnSOs3 + 2H20

H3PO4 + Fe(OH)3 = FePO4 + 3H.0

r) C consiMM KMCIIOTBI BCTYIAIOT B PEAKIIMIO 0OMEHa, I/ie 00pa3yeTcsi HoBas COJIb U HOBAasl KUCIIOTA:

H>CO3 + CaSO3 = CaCO3 |+ H2SO3

HCI + AgNO3z = AgCl| + HNO3

H.SO4 + BaCl. = BaSO4| + 2HCI

2H3PO4 + 3NazSiOz = 3H2Si03 + 2NazPO4

Tunosbie npuMepsl Kk Teme: «Kucaorsny
[Tpumep 1.
Kakwue BemecTBa Ha3bpIBatoTCs Kuciaoramu? HadepTure B TeTpaau NpUBEIECHHYIO HUXKE
TabJIMIy, U B COOTBETCTBYIOIIMX rpadax 3aluIINTe XUMHUECKHe (OpMYIIbl H3BECTHBIX BaM KHCJIOT.
[TonuepKHUTE KUCIOTHBIE OCTATKU U OTMETHTE UX BAJIEHTHOCTb.

Kuciaorsl
Kucnopomoconepxkamue |beckucmopoaabie ’O)IHOOCHOBHBIC ]ﬂByXOCHOBHHe ‘TpeXOCHOBHHe

OtBer :

Kucnotsl




Kucnoponoconepxkamue  [beckuciopoaHbie OnHOOCHOBHBIE  |/[ByXOCHOBHEIE TpexOoCHOBHBIC
| | | 1 1l
HNO3 HCI HNO3 H2SO4 H3PO4
1 1 | 1 1l
H2S04 H2S HNO: H2S H3BOs
1 | | |
HsPO4 HBr HE H2COs

Kucnoramu Ha3pIBarOTCSA BCIIECTBA, KOTOPBIE COCTOAT M3 aTOMOB BOJ0pOAA, CITOCOOHEBIX
3aMCIIaTbCd Ha aTOMbl MCTalllla U KHCJIIOTHBIX OCTAaTKOB. C ToukH 3p€HUA TCOPHUU BHGKT”pI/I‘{eCKOfl
JUcConralnr KHUCJIOTBI — 3TO BCHIECTBA, KOTOPBIC B BOAHOM pPAaCTBOPE AWCCOLMHPYHOT HAa HOHBI
BOAOpPOJa U KMCJIIOTHOT'O OCTATKa.

[Tpumep 2.

CocTaBbTe CTPYKTYpHBIE (OPMYIBI CICIYIOIIMX KHUCIOT: a) YroJbHOM, 0)
OpOMOBOIOPOIHOM, B) cepHUCTO, T') XiopHOi HCIO4

H-0O
OtBerT: C:O\
H-0 /

a) yronbHas kucinota HoCO3: H-O-C =0 wunu

O-H
H-O0-C ¢

o N

0) 6pomoBogopoaHas kucimora HBr: H — Br
o-H

B) cepHucras kucinora H.SO3:  S=0

N0 -H

0]

I
r) xsopHas kucinora HClIOs: H-O—-CI-0

3. Kakumu crioco6amu mony4aroT KUCIOThI? COCTaBbTe YpaBHEHMSI pEaKIUil.

OTtBeT :
Kucnoponcoaepxamnme KACIOTBI MOXHO MOJYYUTh B3aUMOJIEUCTBHEM  KHCIOTHBIX

oxcunoB ¢ Bonoit: SOz + H20 = H2SO4

1) BeckucmopoTHbIE KUCIOTHI TTOJYYalOT B3aMMOICHCTBHEM BOJIOPOJIa C HEMETAILIOM:
H, + Cl, = 2HCI
2)CuiIbHBIC KMCIOTHI BBITECHSIIOT OoJice citabble W3 HUX COJIEH:



K2S + H2SO4 = KoSO4 + HoST

4. Kakumu AByMs CriocoOamMu MOYKHO TIONYYUTh:  a) opTo(HochHOpHYIO KUCIOTY, 0)
CEepOBOIOPOAHYIO KucinoTy? HamuimTe ypaBHEHHE COOTBETCTBYIOIIMX PEAKIIHUN.
Ortser :

a) 1) peakuus oxcuna pocdopa (V) ¢ Bomoii:
P20s + 3H20 = 2H3PO4

2) peakuus coneit GocOpHOI KMCIOTHI ¢ CUILHBIMU KHCIOTAMU:
Caz(P0Os)2 + 6 HCI = 3CaCl; + 2H3PO4

0) 1) peakuus coseil cepoBOJOPOIHOM KUCIOTHI C CUJIBHBIMU KHUCJIOTaMU:
K2S + 2HCI = 2KCI + H2S1

2) peaxius cepbl C BOIOPOAOM U pacTBopeHus H2S B Boje:
Ho+S=H)S 1

5. 3aIuIIMTe MO TPpHU YPaBHCHUS PCAKIIUHU PA3JIOKCHUA, COCANHCHUS, 3aMCILICHU U obMeHa ¢
Y4aCTUEM KHCJIOT.

OTBerT :
1) Pasnoxenue: HoSi0s = o0 + Si02, H2803 = Hz0 + S0, 2H1 = Hy + 1,

2) Coenunenne:P20s5 + 3H20 = 2H3PO4 , SO3 + H20 = HaSO4,
Caz(POs4)2 + H3PO4 = 3CaHPO4

3) Bamemenue: Zn + 2HCI = ZnCl, + Hat
Fe + H2SO4 = FeSO4 1+ Hz
2Na + H3PO4 = Na 2HPO4 + Ha?t

4) Oo6wmen: NaOH + HCI = NaCl + H.O
Ca0 + 2HNO3 = Ca(NO3)2 + H20
NazS + H2SO4 = Na2SO4 + HoS1

5. HanumumTe u mpuBeAuTe MO TPU ypaBHEHUS XUMUYECKUX PEAKIUH, XapaKTepU3YIOIIHX
XUMHUYECKHE CBOMCTBA KUCIOT. OTMEThTE, K KAKOMY THUITY PEaKIIMH OHU OTHOCSATCS.
6. Ortser:
4) Kucnora + MeTaI = coiib + BOJOPO- PEAKIIHs 3aMEIIECHUS

Zn+ 2HCI = ZnCl2 +H21
Fe+H>SO4 = FeSOs+H2 1
3Mg+2H3P0Os = Mg3(PO4)2+3H271

5) Kwucnora + 0CHOBHOM OKCHJT = COJIb + BOJIa — peakius oOMeHa
3Li20+2H3P0O4 = 2Li3PO4+ 3H20
CaO+ 2HNO3 = Ca (NOgz)2+ H20
Fe203 + 3H2S04 = Fez(S04)3 +3H20

6) Kucnora +ocHoBanue = conb + Boa — peakiys ooOMeHa
NaOH+ HCI = NaCI+H20
Mg (OH)2+ H2S04 = MgSO4+2H,0
Fe (OH)3+ 3HNOz = Fe(NO3z)3+3H20



Na +HCI —
CaO+HClI —
Mg + HsPOs —
Li2O + H3PO4 —
Al +HS0s —
Zn + HCI —
Au+ HSOs —
Na;SO4 + HCI —

7) Kwucnora + conb = npyras coiib + Ipyras KUCJIOTa- peakius oOMeHa

Na2SiOs+ 2HNO3 =2NaNO+ H.SiOs|

K2S + H2S04 = K2SOs+ H2S1

Caz (POs)2 +6HCI = 3CaCl; + 2H3PO4

7. Kakue u3 BemiecTs, GopMyiibl KOTOPBIX IPUBEICHBI, PEarupyroT ¢ COJSTHOM

KHUCJIOTOM:

a) CuO, 6) Cu, B) Cu(OH)2, r) Ag, 1) AI(OH)3?

OrtBerT:

C cosiHOM KUCTIOTON pearupyroT OCHOBHBIE OKCHIbI U OCHOBAHUS, HO HE
pearupyroT MeTaJlIbl, CTOSIIUE B psly HallpsbKeHUi mpasee Hz Bogopona:

a) CuO + 2HCI = CuCl; + H,0O
0) Cu+ HCI =

B) Cu (OH)2 + 2HCI = CuCl, + 2H,0

r) Ag + HCI =

1) Al(OH)3 + 3HCI = AICI; + 3H20

8. Hanummure YpaBHCHUA peaKHHﬁ, KOTOPBIC OCYHICCTBUMBI:

Zn + HNO3
Al+ HCI

Fe O3 + H2SO4
Zn + H3PO4
Al203 + H2SO4
Cu + HCI
NaCl + HCl
Na,COs + HCl

N

NaCl + HNO3 —

Ortger:

2Na + 2HCI = 2NaCl + Hz1

2Al + 6HCI = 2AICl3 + 3H21

3Ca + 2H3PO4 = Caz(POs)2 + 3H21
3Zn + 2H3PO4 = Zn3(PO4)2 + 3H27T
2Al + 3H2SO4 = Al2(SO4)3 + 3H21
MgO + H2SO4 = MgSQO4 + H20

Zn + 2HCI = ZnCl; + H?

Mg + H2SO4 = MgSOg4 + Ha1

NaCl + HCI =

Na2SO4 + HCI

Fe(OH)3 + 3HNO3 = Fe(NOz3)3 + 3H20
3Zn + 8HNO3 = 3Zn(NO3), + 2NO + 4H20
CaO + 2HCI = CaCl> + H20

Fe203 + 6HCI = 2FeCl3z + 3H20

Fe203 + 3H2S04 = Fez(S04)3 + 3H0
3Li20 + 2H3P0O4 = 2Li3P0O4 + 3H20
3MgO + 2H3PO4 = Mgz(PO4). + 3H20
Al>O3 + 3H2S04 = Al2 (SO4)3 + 3H20
Cu +HCI =

Au + H2SO4 =

H3PO4 + H2SO4 =

Mg + HCl —
Fe203 + HCI —
Ca + H3POq4 —
MgO + HsPOs —
MgO + H.SOs —
Mg + H2SO4 —
H3PO4 + H,SOs  —
Fe(OH)3z + HNO3z —



Na,CO3z + 2HCI = 2Na Cl +CO.1 + H20
NaCls,) + HNO3 () = NaNO3z + HCI
Mg + 2HCI = MgCl, + Hat

3Mg + 2H3PO4 = Mg3(POs)2 + 3H21

KUCJIOTHBIE OKCH/IbI
BapuanTt 13

B203 + Al1203 —
B203 + Fe(OH)3s —
SO3+ NaOH —

SO3 + FeO —

Mn20O7 + Fe(OH);s —
Mn207 + MgO —
P20s + H20 —

P20s + Na20 —

CO2 + Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH);s —
N20s + CaO —

P20s5 + Zn(OH)2 —
P205 + MgO —
Mn207 + Al203 —
Mn207 + Fe(OH);s —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 14

P205 + Cr203 —
P20s + AI(OH)s —
P20s5 + MgO —
P20s5 + Zn(OH)2 —
P20s + LIOH —
CO2+ Zn(OH)2 —
CO2+ NaOH —
N20s + Cr203 —
N20s + AI(OH)s —
N20s + CaO —
B20s3 + Al203 —
B20s3 + Fe(OH)s —
SO3+ NaOH —

SOs3 + FeO —

SOs+ H20 —
Mn207 + Fe(OH): —
Mn207 + MgO —

KHUCJIOTHBIE OKCHU/IbI
Bapmuanr 15

SO3 + Fe(OH): —

SOs3 + Zn(OH)2 —

B203+ MgO —

B203 + Zn(OH)2 —

B203 + NaOH —

B203 + H2O —



CO2+2Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH); —
N20s + Ca0 —
Mn207 + Al203 —
Mn207 + Fe(OH)3s —
Mn207 + MgO —
P20s + Cr203 —
P20s + AI(OH); —

KNUCJOTHBIE OKCHUbI
Bapuanr 16

Mn207 + Al203 —
Mn207 + Zn(OH)2 —
Mn207 + NaOH —
Mn207 + K20 —
Mn207 + H2O —
P20s5 + H. O —

P20s + Na2O —
CO2+ Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH);s —
N20s5 + CaO —

P205 + MgO —

P20s5 + Zn(OH)2 —
B203 + K2O —

B203 + MgO —
B203 + Zn(OH): —
B20s + NaOH —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 17

N20s5 + Cr203 —
N20s + AI(OH)s —
N20s + Be(OH)2 —
N20s5 + LIOH —
N20s5 + H2 O —

P20s5 + H2O —

P20s + Na2O —

CO2 + Zn(OH)2 —
CO2+ NaOH —
N20s + Cr203 —
N20s + AI(OH)s —
N20s + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH): —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
B203 + MgO —

KNCJIOTHBIE OKCH/bI



BapuanT 18

N203 + ZnO —

N20s + Fe(OH)s —
N203+ BaO —

N20s + Zn(OH): —
N203+ NaOH —
N20s3 + FeO —

N203 + H2 O —

P20s + H.O —

P20s + Na2O —
Mn207 + Al203 —
Mn20O7 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
B203 + Zn(OH): —
B20s + NaOH —
N20s + AI(OH); —
N20s + CaO —
Mn207 + Al203 —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 19

CO2+ Al203 —

CO2 + Fe(OH)s —
CO2+ MgO —
CO2+ K0 —»
CO2+H0 —
Mn207 + Al203 —
Mn207 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
N20s + Cr203 —
N20s + AI(OH)s —
N20s + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH)s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
Mn207 + Zn(OH)2 —
Mn207 + NaOH —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 20
SO2+Cr203 —
SOz + AI(OH): —
SO2+ MgO —
SO2+ Zn(OH)2 —
SO2+ LIOH —
SO+ H.0 —

SO2 + Na2O —
P20s5 + H2O —
P20s + Na2O —
N20s5 + Cr203 —
N20s + AI(OH); —



N20s5 + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
Mn207 + Al203 —
Mn207 + Fe(OH)3s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KUCJIOTHBIE OKCHU/IbI
Bapmuanr 21
SiO2+2Zn0O —

SiO2 + Fe(OH)s —
SiO2+ BaO —

SiO2 + Zn(OH)2 —
SiO2 + NaOH —
SiO2 + FeO —

SiO2+ HO0 —

P205 + H20 —

P20s5 + Na2O —
N20s5 + Cr203 —
N20s + AI(OH)s —
N20s + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KHUCJIOTHBIE OKCHU/IbI
Bapuaur 22

B20s3 + Al203 —
B20s3 + Fe(OH);s —
B203+ MgO —
B203 + Zn(OH)2 —
B20s + NaOH —
B20s + K2O —
B20s + H2O —
P20s5 + H20 —
P20s5 + Na2O —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 23

P205 + Cr203 —
P20s5 + AI(OH)s —
P20s + MgO —
P20s5 + Zn(OH)2 —
P20s + LIOH —
P20s5 + H20 —

P20s5 + Na2O —
Mn207 + Al203 —
Mn207 + Fe(OH)3s —
Mn207 + MgO —



Mn207 + Zn(OH)2 —

KHCJIOTHBIE OKCHUbI
Bapuant 24

SOs3 +2Zn0O —

SOs3 + Fe(OH)s —
SOs+BaO —

SOs3 + Zn(OH)2 —

SO3 + NaOH —

SOs3 + FeO —

SO3+ H20 —

KUCJIOTHBIE OKCH/IbI
Bapuanr 25

B20s + Al203 —

B20s3 + Fe(OH)s —

B203 + MgO —

B203 + Zn(OH): —

B203 + NaOH —

B203 + K2O —

B203 + H2O —

KHUCJIOTHBIE OKCH/IbI
Bapuanrt 26

P205 + Cr203 —

P20s5 + AI(OH)s —

P20s5 + MgO —

P20s5 + Zn(OH)2 —

P20s + LIOH —

P20s5 + H20 —

P20s5 + Na2O —

KHUCJIOTHBIE OKCHUbI
Bapuant 27

SO3+2Zn0O —

SO3 + Fe(OH): —
SO3+BaO —

SOs3 + Zn(OH)2 —

SO3+ NaOH —

SOz + FeO —

SO3+ H20 —

KHUCJIOTHBIE OKCHU/IbI
Bapuant 28

Mn207 + Al203 —

Mn207 + Fe(OH): —
Mn207 + MgO —

Mn207 + Zn(OH)2 —
Mn207 + NaOH —

Mn207 + K20 —

Mn20O7 + H.O —

KHUCJIOTHBIE OKCHUbI
Bapuanr 29



N20s5 + Cr203 —
N20s + AI(OH);s —
N20s + CaO —
N20s + Be(OH): —
N20s5 + LIOH —
N20s5 + H.O —
N2Os + Na2O —

KHUCJIOTHBIE OKCHUbI
Bapuant 30

N20s + ZnO —

N20s + Fe(OH)s —

N203+ BaO —

N203 + Zn(OH)2 —

N203+ NaOH —

N203 + FeO —

N203 + H2O0 —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 31

CO2+ AlO3 —

CO2 + Fe(OH)s —

CO2+ MgO —
CO2+2Zn(OH)2 —

CO2+ NaOH —

CO2+ K20 —»

CO2+H0 —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 32

SO2+Cr:03 —

SOz + AI(OH); —

SO2+ MgoO —

SO2+ Zn(OH)2 —

SO2+ LIOH —

SO2+ H.O0 —

SO2 + Na2O —

KHUCJIOTHBIE OKCHU/IbI
Bapuant 33

SiO2 +Zn0O —

SiO2 + Fe(OH)s —

SiO2+ BaO —

SiO2 + Zn(OH)2 —

SiO2 + NaOH —

SiO2 + FeO —

SiO2+ HO0 —

KHUCJIOTHBIE OKCHU/IbI
Bapuant 34

B20s3 + Al203 —

B20s3 + Fe(OH)s —

B203 + MgO —

B203 + Zn(OH)2 —



B20O3 + NaOH —
B203 + KoO —
B203 + H:O —

KNCJIOTHBIE OKCHUbI
BapuanTt 35

P205 + Cr203 —

P20s5 + AI(OH)s —

P20s + MgO —

P20s5 + Zn(OH)2 —

P20s + LIOH —

P205 + H2O0 —

P20s5 + Na2O —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 36

SO3+7Zn0O —

SO3 + Fe(OH): —
SOs+BaO —

SOs3 + Zn(OH)2 —

SOs3 + NaOH —

SOs3 + FeO —

SO3+H0 —

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 1

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MaccC AJIsl peaKiuil:
a) 2NO: + Cl2r — NOCl;;  6) CaCOs3 — CaOk + CO2 ¢
2. Kak wmsmenutcs ckopocts peakiunn 2NOr + Oz r — 2NO; , ecnmu yMEHBIIUTH 00BEM
pEaKMOHHOTrO cocyna B 3 paza?
3. TemmeparypHblii KOX(QQHUIMEHT CKOPOCTH peakuuu paBeH 2,8. Bo CKOIbKO pa3 BO3pacTeT
CKOPOCTh PEaKIIMH MPHU TIOBBIIEHHHN TeMmepatypsl oT 20 1o 75 °C?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peakuuu
a) MpU MOHWKEHUM TeMIepaTypbl?  O) Mpu NOBBIIIEHUN JaBICHUS?

5. PaBHOBecue B cucreme YCTaHOBWJIOCH  TIpHU
CIEYIOMNX KOHIEHTpAIUIX: . Ompenenutsb

HCXOJHBIC KOHICHTpAlUN

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 2

1. HanmcaTs BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Kak wuW3MEHUTCS CKOpPOCTh pEeaKIuH , €cllu
YMEHBUINTh 00BEM PEAKIIMOHHOTO cocyna B 3 paza?

3. TemmeparypHbIii KOX(POHUIMEHT CKOPOCTH PEaKkIWH paBeH . Bo ckombko pa3 Bo3pacTer
CKOpPOCTb PEaKLMH MPH MMOBBIIIEHUU TEMIIEPATYPBl OT 110 0C?

4. B KaKoM HalpaBJICHUU CMECTUTCS paBHOBECHE B

peakuuu




a) TIpH MMOHKEHUU TeMITepaTyphl?  ©O) IPH NOBBIICHUH JABIICHUS?

PaBHoBecue B cucreme YCTaHOBWIIOCH  IIPHU
CJICAYIONIMX KOHIEHTPAIIHAX: . Onpenenutpb
HNCXOJHBIC KOHICHTpAalun

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»

BAPHUAHT 3

Harmmcartn BBIPpAXKCHUSA 3aKOHA HeﬁCTBHH MacC OJjisa peaKHHﬁZ

Kak wu3MeHHTCS CKOpOCTh peakLuH , €cllu
YMEHBIINTh 00BEM PEAKIIMOHHOTO cocyna B 3 paza?

TemneparypHblii k03(puLneHT ckopocTH peakuuu paBeH . Bo ckoibko pa3 Bo3pacter
CKOPOCTh PEAKIIUH TIPH MOBBIIEHAN TEMIIEPaTypsl oT 1o °C?

B KaKoOM HanpaBJIeHUU CMECTHUTCS paBHOBeCHE B
peakuuu

a) IpYU NOHMKEHUU TeMIepaTypbl?  0) U MOBBIILIEHUH JaBJICHUS?

PaBHoBecue B cucreme YCTaHOBWJIOCH  NpU
CJIEAYIOIIMX KOHUEHTpaLUAX: . Onpenenuts

HNCXOJHBIC KOHICHTpAIUN

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 4

Hanmcars BelpaxkeHus 3aKOHa ACUCTBUSA MacC JUIsl peaKIUi:

Kak wu3MeHHTCS CKOpOCTh peakuuu , eciu

YBEJIUYUTh 00bEM PEAKLIMOHHOTO cocyia B 2 paza?

Bo ckonmpko pa3 cienyeT yBEIMUUTh KOHLEHTPALHIO , UTOOBI CKOpPOCTb pEeaKlUu
yBeJIn4ymiIach B 4 paza’?

B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B

peakuuu

a) MpU MOBBIIICHUN TEMIEepaTypel?  0) NP MOHMKEHUU JaBJICHUSA?

[Tpu HEKOTOpOU TEeMIIEpaType paBHOBECHE B

cucreMe YCTAaHOBUJIOCHh MPU  CIEAYIOUUX KOHIEHTPALUsX:

. Haiitu KOHCTAHTY PAaBHOBCCHUA N UCXOJHYIO

KOHIEHTPALUIO

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»

BAPHUAHT 5

Hamnucarts BBIPpAKCHUS 3aKOHA JEHUCTBHUS Macc I peaKI.IHfII

Kak wu3MEHUTCS CKOpOCTb peakuuu , €ciu
YBEJIMYUTH 00BEM pEaKLIMOHHOIO cocyaa B 2 paza?
Bo ckoipko pa3 cienyer yBENIWUYUTh KOHIEHTPALUIO 4TOOBI CKOPOCTH PpEaKIUH
b
yBeJIMYMWIIach B 4 paza?
B KaKOM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peakuun

a) IIPU MOBBIIICHUH TeMIepaTypbl?  0) IpU NOHMKEHUU JIaBJICHUS?



5. Tlpum HEKOTOpOH TeMnepaType paBHOBECHE B
CHUCTCMC YCTaHOBUJIOCH npu CIICAYIOINX KOHICHTpAUAX:
. Haiitu KOoHCTaHTY paBHOBECHS U UCXOJHYIO

KOHIIEHTPAIUIO

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPHAHT 6

1. HanmcaTh BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Kak wu3MeHHTCS CKOpPOCTh peakLuH , eciu
YBEIUYUTH 00bEM PEaKLIMOHHOTO cocyia B 2 paza?

3. Bo ckonpko pa3 cienyeT yBEIMUUTh KOHLEHTPALHMIO , YTOOBI CKOpPOCTb DPEaKLUU

yBenu4miIach B 4 paza?

4. B KaKoM HalpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) IIPY NOBBIIIEHUH TeMIepaTypbl?  0) IpU NOHMKEHUH JaBJIeHUs?

5. Ilpmu HEKOTOpPOH TeMIeparype paBHOBECHE B
cucreme YCTAHOBMJIOCH IPU  CIEAYIOIIMX  KOHLIEHTpPALMIX:

. HaillTu KOHCTaHTy paBHOBECHS U UCXOJHYIO

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 7

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS Mace AJIsl peaKIuil:

2. Kak wu3MeHUTCS CKOpOCTh peakIuu , €clu
YMEHBUINTh 00BEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?

3. Bo ckompko pa3 ciemyeT yBETHUUTh KOHIIEHTPALUIO , UTOOBI CKOpPOCTb pEeaKlUu

yBennumiack B 100 paz?

4. B KaKoM HaIpaBJIEHUU CMECTUTCS paBHOBECHE B
peakuuu
a) MU MOBBIIICHUN TEMIEPaTypbl?  0) NPH MOBBIIEHNUN AaBJIECHUSA?

5. KoHncranTa paBHOBECUS peakiiH IIPY HEKOTOPOH TeMIeparype
paBHa . Hailitu paBHOBECHbBIE KOHIIEHTpAIUH , €CIIM HaydaJbHbIE

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 8

1. HanwmcaTh BbIpakeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Kak wW3MEHHUTCS CKOpPOCTh peaKIuH , €cIH
YMEHBUINTh 00BEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?
3. Bo ckompko pa3 ciemyeT yBETHYUTh KOHIIEHTPAIHIO , U4TOOBI CKOPOCTh pPEaKIIHU
yBennumiack B 100 paz?
4. B KaKoM HAaIpaBJIeHUH CMECTHTCS paBHOBeCHE B

peakuuu




a) TIpH TOBBIIIICHUHU TeMIIepaTypbl?  0) IIPH MOBBIIEHUHN JaBICHUS?

5. KoHcranTa paBHOBECHS peakluu IIPH HEKOTOPOU TeMImeparype
paBHa . Haiitu paBHOBeCHbBIC KOHIICHTpAIMH , ©CJIH HadaJlbHbIC
KOHI[EHTPAIIUHU 3TUX BEIIECTB COCTABIISIIH:

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPHUAHT 9

1. HanmcaTh BbIpaKeHHUS 3aKOHA JCHCTBUS MacC JUIsl peaKIuii:

2. Kak wu3MeHUTCS CKOpOCTb peakluu , €ciHu
YMEHBIINTH 00BEM PEAKIIMOHHOTO cocyaa B 1,5 paza?

3. Bo ckonbko pa3 cienyer YBEIMYHUTh KOHILEHTPALUIO , 4TOOBI CKOpPOCTb pPEaKIHU

yBenuumiach B 100 paz?

4. B KaKoM HaIpaBJICHUU CMECTUTCSA paBHOBecCHE B
peakuuu
a) MPU MOBBIIICHUU TeMIepaTypsl?  0) MpH MOBBIIICHUN AaBJICHUS?

5. Koncranta paBHOBecHs peaklUu MPU HEKOTOPOU TeMmepaType
paBHa . HailTu paBHOBECHbIE KOHLEHTpaluu , €CIIH HaydaJbHbIE

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 10

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc s peaKHHﬁI

2. Ha ckoibko TpagycoB cleAyeT HOBBICUTh TEMIIEpaTypy CHUCTEMbI, 4YTOObI CKOpPOCTH

MPOTEKAIOIIEH B HEW peakiuyi BO3pocya B pa3 (y= )?

3. Bo ckompko pa3 cieqyer  yBEIMUYUTb  JIaBJIECHUE , UYTOOBI  CKOpOCTh
o0pazoBaHus M0 peaxIuu YBEJIUYHIIaCh B
100 pa3z?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) NIpU NOHMWKEHUH TeMIepaTypbl?  O) Npu NOHUKEHUU JABICHUS?

5. KoHncranTa paBHOBECUS peakiiH IIPY HEKOTOPOH TeMIeparype
paBHa . HaliTu paBHOBECHBIE KOHIIEHTpaUUU , €CIIH Ha4aJbHBIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPHUAHT 11

1. HanwmcaTh BbIpakeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Ha ckombKO TpagycoB CIIEAyeT TOBBICHTH TEMIEPaTypy CHCTEMBI, 4YTOOBI CKOpPOCThH

IIPOTEKAIOIEN B HEM peakluu BO3pocia B pa3 (y = )?
3. Bo ckompko pa3  cieayeT  YBENIMYHTH  JaBJIICHUE , 4TOOBI  CKOPOCTh
o0pa3oBaHus [0 peakluu yBeIUYMIach B

100 pa3z?



4. B KaKkoM HaIpPaBJICHUU CMECTHUTCS paBHOBecHE B

peakuumn
a) MPU MOHWKEHUH TeMIlepaTypbl?  0) Mpu NOHMWKEHUH J1aBICHUS?

5. KoncranTa paBHOBecHs peaklUu IIPpU HEKOTOPOM Temmeparype
paBHa . Halitu paBHOBEcHbIE KOHIIEHTpAIUH , €CIM HaydajJbHbIC

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 12

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Ha ckombko TpagycoB cleayeT IMOBBICUTH TEeMIeEpaTypy CHUCTEMbl, 4YTOObI CKOPOCTH |,

MPOTEKAIOIIEH B HEW peaklMyi BO3pocya B pa3 (y = )?

3. Bo ckompko pa3 ciueqyer  yBEIMUYUTb  JIaBJIECHUE , UYTOOBI  CKOpOCTh
o0pazoBaHus 10 pPEaKIuu YBEJIUYHIIaCh B
100 pa3z?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBecHUE B
peaxkuuu
a) MIpU MOHMKEHUM TeMIepaTypbl?  O) NpU NOHUKEHUU JABICHUS?

5. Koncranta paBHOBecUs peakiUH IIpU HEKOTOpPOH Temreparype
paBHa . HailiTu paBHOBECHbBIE KOHILIEHTpAIUU , €CIM HaydajJbHbIE

KOHIOCHTPpAIUN 3TUX BCIICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»
BAPUAHT 13

1. HanwucaTh BbIpaXkeHHs 3aKOHA JEHCTBUS Macc AJIs peakiuii:
a) 2NO; + Cl2r — NOClI;  6) CaCO3 — CaOx + CO2 ¢
2. Kak wmsmenutcs ckopocts peakiun 2NOr + Oz r — 2NO: r, eciu yMEHbIIUTh 00BEM
peakKIMOHHOTO cocyia B 3 pa3za?
3. TemmneparypHblii KO3X(QQHUIMEHT CKOPOCTH peakuuu paBeH 2,8. Bo ckoibko pa3 Bo3pacTer
CKOPOCTh PEAKIIUH TIPH MOBBIMIEHNN Temrepatyps ot 20 1o 75 °C?

4. B KaKoM HanpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuun
a) IpU MOHMWKEHUU TeMIepaTypbl?  0) MpU MOBBIILIEHUH JaBJICHUS?

5. PaBHOBecue B  cucreme YCTaHOBWJIOCH  NpHU
CIENYIOIINUX KOHLEHTpAIUIX: . Ompenenuts

HCXOJHBIC KOHICHTpaIUunu

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»
BAPUAHT 14

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHUCTBHS Macc I peaKHHﬁ:

2. Kak wu3MeHHTCS CKOpPOCTh peaKIuH , eclu
YMEHBIINUTh 00BEM peaklIMOHHOTO cocyaa B 3 paza?
3. TemmneparypHblii KOX(pGHUIMEHT CKOPOCTH PEaKIMHU PaBEH . Bo ckonpko pa3 Bo3pacteT

CKOPOCTh pEaKIUU MPH MOBBIIIEHUHN TEMIIEPATyphl OT 10 °C?



4. B KaKkoM HaIpPaBJICHUU CMECTHUTCS paBHOBecHE B

peakuumn
a) MPU MOHWKEHUH TeMIepaTypbl?  0) Npu NOBBIINICHUU JaBICHUA?

5. PaBHOBecue B  cucreme YCTaHOBWJIOCH  IIpU
CIEIYIOINUX KOHIICHTPAIUIX: . Ompenenutsb

HNCXOJHBIC KOHICHTpAUN

TEMA: «XUMHNYECKAS KHHETHUKA U PABHOBECHE»
BAPUAHT 15

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Kak wu3MeHHTCS CKOpPOCTh peaKkLuH , eciu
YMEHBIINUTh 00BEM PEaKLIMOHHOIO cocyaa B 3 paza?

3. TemmneparypHblii KO3(pOHUIMEHT CKOPOCTH peakIMM paBeH . Bo ckombko pa3 Bo3pacTer
CKOPOCTh PEAKIIUH TIPH MOBBIIEHAN TEMIIEPaTypsl o 1o °C?

4. B KaKoM HalpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) IpYU NOHWKEHUU TeMIepaTypbl?  0) MpH MOBBIIIEHUH JaBJICHUSA?

5. PaBHoBecue B  cucreme YCTaHOBWJIOCH  NpU
CJIEAYIOIIMX KOHUEHTpaLUAX: . Onpenenutsb

HNCXOJHBIC KOHICHTpAIUN

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»
BAPUAHT 16

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBHUS Macc s peaKHHﬁI

2. Kak wu3MeHHUTCS CKOpPOCTh peaKIuH , €ciu
YBEJIMUYUTH 00BEM pEaKLMOHHOIO cocyaa B 2 paza?

3. Bo ckompko pa3 cienyerT yBEIMUUTh KOHLEHTPALHIO , YTOOBI CKOpPOCTh DPEaKLUU

yBenu4miIach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuun
a) IIPU MOBBIIIEHUH TeMIepaTypbl?  0) IpU MOHMKEHUH JaBJIeHUs?

5. Ilpmu HEKOTOpPOH TeMIeparype paBHOBECHE B
CUCTEME YCTaHOBWJIOCh TIpU  CIEAYIOUIMX KOHIEHTpAIUIX:

. HailTu KOHCTaHTy paBHOBECHS U UCXOJIHYIO

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 17

1. HanmcaTh BbIpaKeHHUs 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Kak wW3MEHUTCS CKOpPOCTh peaKIuH , €cIH
YBEIUYUTH 00bEM PEAKLIMOHHOTO cocyia B 2 paza?
3. Bo ckompko pa3 cieayeT YBETMYUTH KOHIIEHTPALIUIO , 9TOOBI CKOPOCTh PEaKIUH

yBEIMYMIACh B 4 paza?




4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBecHE B

peaxuuu
a) [IPY NOBBIIIEHUH TeMIepaTypbl?  0) IpU NOHMKEHUH JaBJIeHUs?
5. Ilpmu HEKOTOpOH TeMIeparype paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH TIPU  CIEAYIOIIUX KOHLEHTPALMIX:
. HailTu KOHCTaHTy paBHOBECUS U UCXOIHYIO
KOHLEHTPALUIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 18

1. HamucaTh BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PeaKIuil:

2. Kak wu3MEHHUTCS CKOpPOCTh pEeaKIuH , eciu
YBEJIMYUTh 00bEM PEAKLIMOHHOTIO cocyjia B 2 paza?

3. Bo ckompko pa3 ciemyeT yBEIHMYUTh KOHILEHTPAIHIO , 94TOOBI CKOPOCTH PEAKIIHU

yBenuuuiaach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuuu
a) MIPY MOBBIIICHUH TEMIEpaTypbl?  0) IpU MOHIKEHUH JaBIICHUS?

5. Ilpu HEKOTOPOii TemIeparype paBHOBecHe B
CUCTEME YCTAaHOBUJIOCHh MPU  CIEAYIOLUX KOHUEHTPALUsX:

. Haiitu KOHCTAHTY PAaBHOBCCHA N UCXOAHYIO

KOHLEHTPALUIO

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 19

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc I peaKHHﬁ:

2. Kak wu3MeHUTCS CKOpPOCTh peaKkIuH , €CIH
YMEHBIINUTh 00BEM peaKkIIMOHHOTO cocya B 1,5 paza?

3. Bo ckompko pa3 cienyerT yBEIMUUTh KOHLIEHTPALHIO , YTOOBI CKOpPOCTh DPEaKLUU

yBenuumiach B 100 paz?

4. B KaKoM HalpaBJIEHUU CMECTUTCS paBHOBECHE B
peakuu
a) MPU TOBHBIIICHUN TEMIEepaTypbl?  0) MPH MOBBIINICHUU AaBICHUS?

5. KonHcranTa paBHOBECHs peakIUH MpU HEKOTOPOU TemmepaType
paBHa . HaiiTu paBHOBECHbIE KOHLEHTpalUU , €CIIH HaydaJbHbIE

KOHICHTPAIUX 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 20

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHUCTBHS Macc I peaKHHﬁ:

2. Kak wu3MeHHTCS CKOPOCTh peaKluu , €ciu
YMEHBIITUTH 00bEM PEaKIIMOHHOTO cocy/a B 1,5 pa3a?




3. Bo ckompko pa3 ciemyer yBEIHYUTh KOHIICHTPAIIHIO
yBennumiack B 100 paz?

4. B KaKOM HaITpaBJICHHUU CMECTHUTCA PaBHOBECHUE

peaxkuuu
a) MU MOBBIIICHUU TeMIepaTypsl?  0) MPH MOBBIIICHUY JaBICHUS?
5. KoHncranTa paBHOBecHs peakuuu
paBHa . Halitu paBHOBECHbIE KOHIIEHTpAIUH

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 21

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Kax wusmeHurcs CKOpPOCTh  pPCaKIMHU

, 9TOOBI CKOPOCTh PEaKIINH

B

[IpY HEKOTOPOW TemmepaType
, €CIId HaydaJbHbIE

, ecau

YMEHBIINUTh 00BEM peaKkLIMOHHOTO cocyza B 1,5 pa3a?
3. Bo ckompko pa3 cieayeT YBEIMYUTHh KOHIIEHTPALIUIO
yBenuumiach B 100 paz?

4. B KaKOM HaIlpaBJICHUH CMCCTHUTCA PaBHOBCCHUC

peakuuu
a) MPU MOBBIIICHUU TeMIepaTypsl?  0) MPH MOBBIIICHUU JAaBICHUS?
5. KoncranTa paBHOBecHS peakluu
paBHa . Halitu paBHOBECHbBIE KOHIIEHTpAIUH

, YTOOBI CKOpPOCThb pCaKIuun

IIPU HEKOTOPOM TeMIEpaType

, C€CJIM HaydaJIbHBIC

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 22

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc I peaKHHﬁI

2. Ha ckombko TpagycoB cleAyeT IMOBBICUTH TEeMIEpaTypy CHCTEMBbI, UYTOOBI CKOPOCTH |,
MPOTEKAIOIIEH B HEW peakluyi BO3pocya B paz(y=__ )?

3. Bo ckompko pa3 crueAyeT  YBEIUYUTh  JaBJICHUE , 4YTOOBI  CKOPOCTh
o0pazoBaHUs M0 peaxIuu YBEJIUYHIIaCh B
100 pa3z?

4. B KaKoOM HaIlpaBJICHUN CMECTUTCA paBHOBecHe B
peaxiuu

a) MpU MOHWKEHUH TeMIlepaTtypbl?  O) Mpu NOHMWKEHUH JTaBJICHUS?
5. KoncranTta paBHOBecHs peakiuu
paBHa . HaiiTu paBHOBECHbBIE KOHLEHTpaUUu

KOHICHTPAUX 3TUX BCUICCTB COCTABIIAIIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 23

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUTsl peaKIuii:

2. Ha ckompkO TpagycoB cJEQyeT TIOBBICHUTH TEMIIEPAaTypy CHCTEMBI,
IIPOTEKAIOIEH B HEM peakluu BO3pocia B pas (y = )?

9TOO0BI

CKOpOCTh

MIpU HEKOTOPOM Temmeparype
, €CIIH HadaJbHbIE

2



3.

Bo ckombko pa3  cienyer  yBEIMYUTh  JIABJICHHE , 4TOOBI  CKOPOCTh
o0pa3oBaHus [0 peakluu YBEJIIMUUIIACH B
100 pa3z?

B KaKoOM HaIpaBJICHUU CMECTHUTCS paBHOBecHE B
peakuuu

a) IpU MOHMKEHUU TeMIlepaTypbl?  0) MpH MOHWKECHUU JIABICHUSA?

KoHcranta paBHOBecHs peaklu IIPY HEKOTOPOM TeMmIepaTrype
paBHa . HaliTu paBHOBECHBIE KOHLIEHTpaUUU , €CIIi Ha4aJbHbIC

KOHICHTPAMK 3THUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 24

Hanmcars BelpaxkeHus 3aKk0Ha IEUCTBUSA MAcC U1 pEaKIUi:

Ha cxonpko TrpamycoB cienyeT MOBBICUTh TEMIIEPATypy CHCTEMbI, YTOOBI CKOpPOCTH

MPOTEKAIOLIEH B HEW peakliMi BO3pocia B pa3(y=___)?

Bo ckompko pa3  ciuegyer  yBEJNIMYWTH  JABICHUE , 9TOOBI  CKOpPOCTh
o0Opa3oBaHus [0 peaKuuu YBEIUYMWIIACh B
100 paz?

B KaKkoM HaIpaBJICHUU CMECTUTCSA paBHOBecCHE B
peakuuu

a) MPU MOHWKEHUH TeMIIepaTypbl?  0) Mpu NOHMKEHUU J1aBICHUS?

KoncTanTa paBHOBecHs peakunu IPU HEKOTOPOU TeMmepaType
paBHa . HailTu paBHOBECHbIE KOHLEHTpalUuu , €CIIH HaydaJbHbIC

KOHICHTPAUHN 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «PacTBopbI 3J1eKTPOIUTOB. I'naposus coJein»

BAPUAHT 1
CocTaBbTe MOJIEKYJSIPHbIE M HOHHO-MOJIEKYJIIDHBIE YpaBHEHMsI PEaKIMil B3aUMOAECHUCTBUS B
pacTBOpaxX MEXAY:
CocTaBbpTe MOJEKYJSIPHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS THIPOIN3a
cojei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT
CoctaBbTe MOJEKYJSPHbIE U HWOHHO-MOJIEKYJISpHBIC ypaBHEHHs PEAaKIM B3aMMOAEHUCTBUS B
pPacTBOpax MEKIY:
CocTtaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE YpaBHEHHsI THIPOIHN3a
coneil: . Onpenenure cpeny (pH) pactBopos.

BAPUAHT
CocTaBbTe MOJIEKYJISIDHBIE W HOHHO-MOJIEKYJIIPHBIE YPABHEHUs pPEaKUUN B3aWUMOJCHCTBHS B
pacTBOpaxX MEXIY:
CocTaBbpTe MOJIEKYJSIpHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS THIPOIN3a
cojei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT



10.

CocTaBbTe MOJEKYJISPHbIE W HWOHHO-MOJICKYJISIDHBIC YpaBHEHHS PEAKIMi B3aUMOJCHCTBUS B
pacTBOpax MEeXIy:
CocTaBbTe MOJICKYJISIPHBIC B HOHHO-MOJICKYJISIPHBIC YPaBHEHHSI THIPOIH3a

COJICH: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocraBbTe MOJICKYJISIPHBIE U HOHHO-MOJICKYJIIPHBIE YPaBHEHUS PEAKIUN B3aUMOJCHCTBUS B
pacTBopax Mexny:
CocraBbTe MOJIEKYJISIPHBIE U HOHHO-MOJICKYJISIPHBIE YPAaBHEHUS THAPOIN3A
coJieit: . Onpenenute cpeny (pH) pactBopos.

TEMA: «OCHOBHBIE KJIACChI HEOPTAHUYECKHWX COEJJUHEHU»

BAPHUAHT 1

HAIIMIIWUTE ®OPMVYJIbI OKCHJIOB BTOPOI'O IIEPHONA TIEPUOJUYECKOI
CUCTEMBI, YUYUTBIBAA HMX  BbICIIYIO BAJIEHTHOCTb, U  YKAXHMTE
XUMNYECKHNU XAPAKTEP OKCHUIOB.

HAIMUIOWTE: a) JJIA KUCJIOT H3AsOs M HNO; BO3MOXHBIE KHUCJIOTHBIE
OCTATKH, YKA3AB UX 3APAAHOCTb U ®OPMVYJIbI KMCJIOTHBIX OKCUJ/IOB; 6)
JIUIS1 OCHOBAHUI KOH WU Ba(OH); BOSMOXHbBIE OCHOBHLIE OCTATKU, YKA3AB
X 3APAJHOCTbD U @OOPMVYIJIBI OCHOBHBIX OKCHUIAOB; B) T'PAOUMYECKUE
OOPMVIIbI H3AsO4 U Ba(OH).

3AIMIINTE YPABHEHUS PEAKIINN B3AUMOJENCTBUSI AM®OTEPHOTO Ga(OH)s
C PACTBOPAMU: a) TMJPOKCHIA HATPHUST; 6) COJITHOH KHUCIIOTBI.

COCTABBTE OMHUPHUYECKHUE MW TPAOUYECKHE @OPMVIJIbI CIEAYIOMNUX
COJIEU: CVJIB®PAT HUTPUA, TH/IPOKCOXJ/IOPU MAI'HUA, 'UJIPOCHIINKAT KAJIUA,
YKAXUTE, K KAKOMY THUITY OTHOCATCA 3TU COJIN.

C KAKMMHU U3 TIEPEUYMCJIEHHBIX BEIIECTB MOXET PEATHUPOBATbL OKCH/]
KAJIBIJUA: OKCHJ] HATPHA, BOJA, ®OCPOPHAA KHCJIOTA, OKCHII XJIOPA (VII),
THJIPOKCHJ] KAJIMA, HUTPAT IJUHKA. 3AIIMIIUTE YPABHEHUS BO3MOXHBIX
PEAKILIMIA 1 HABOBUTE IMPOJYKTHI PEAKIIW.

BAPUAHT 2

HAIIMIIUTE ®OPMVYJIbI OKCUJIOB TPETHEIO ITEPHOJA TIEPUOJUYECKOI1
CHUCTEMbBI, VYMTBIBAA HMX BbICHIYIO BAJIEHTHOCTb, U  YKAXUTE
XUMMNYECKHNU XAPAKTEP OKCHUIOB.

HAIMIUWTE: a) JJIS KUCJOT HsAsOs M HNOs BO3MOXHBIE KUCJIOTHBIE
OCTATKU, YKA3AB UX 3APSIJTHOCTb U ®OPMVYJIbl KUCJIOTHBIX OKCHUJIOB; 6)
JUTSI OCHOBAHUI NaOH U Ca(OH)> BOBMOXHBIE OCHOBHBIE OCTATKH, YKA3AB
UX 3APSJIHOCTL U ®OPMYJIBI OCHOBHBIX OKCHUJOB; B) TI'PAGUUYECKUE
®OPMYVYJIbI H3AsO3 U Ca(OH)».

3AIAIINTE YPABHEHUS PEAKIIM B3AUMOJIEUCTBUS AM®OTEPHOI'O AI(OH); C
PACTBOPAMU: a) I'M/IPOKCHJA HATPUA, 6) COJIAHOH KUCJIOTBI.



. COCTABBTE OMIIMPUMECKUE U TPAOGUYECKHUE ©OPMYIJIbI CJIEAYIOHMNUX
COJIEU: CVJIIB®PAT MATHUA, T'HJ[POKCOCYIIb®@AT MAI'HUA, JUIHIPODOCDPAT
KAJINA, YKAXKUTE, K KAKOMY TUITY OTHOCATCS 9TU COJIN.

. C KAKMMHU U3 IIEPEYUCJIEHHBIX BELIECTB MOXET PEATPOBATbD [ MJPOKCH/]
KAJIBLIUA: OKCHI HATPHA, BOJA, ®OCP®OPHAA KHCJIOTA, OKCHI XJIOPA (VI),
THIIPOKCHIl KAJIMA, HUTPAT IJUHKA. 3AIUUINTE YPABHEHUSI BO3MOXHBIX
PEAKIUI 1 HASOBUTE IIPOJYKTbI PEAKIIUI.

BAPHUAHT 3

. HATIMIIUTE ®OPMVYIJIbI OKCUIOB s- U p-OJIEMEHTOB YETBEPTOI'O IIEPHOJIA
HEPUOJUMYECKON CHCTEMBI, VUMTBIBASI HX BBICIIYIO BAJIEHTHOCTbH, U
YKAKUTE XUMHUYECKHNHN XAPAKTEP OKCH/OB.

. HATIMIIUTE: a) 1JI1 KUCJIOT H3PO4 U HIO3 BOSMOXHBIE KMCJIOTHBIE OCTATKMU,
YKA3AB UX 3APAJHOCTb WU ®OPMVYIJIbl KUCJIIOTHBIX OKCHUIOB; 6) IJId
OCHOBAHUI RbOH U Mg(OH)> BO3MOXHbBIE OCHOBHBIE OCTATKH, YKA3AB NX
3APATHOCTH 1 ®OPMVYJIbl OCHOBHBIX OKCHUJIOB; B) T[PA®OMYECKUE ®OPMYVYIJIbI
H3PO4 1 Mg(OH)z.

. 3AIUIINUTE YPABHEHUSI PEAKIUI B3AUMOJENCTBHUSI AM®OTEPHOI'O Zn(OH);
C PACTBOPAMU: a) IT'MIPOKCHJIA KAJIUS; 6) CEPHOH KUCJIOTHI.

. COCTABBTE OMIUPUYECKHUE W I'PAOUYECKHE ®OPMVIJIbI CIIEAYIOMNUX
COJIEU: XJIOPH]] MATIHUA, T'HMPOKCOCYVJIb®@AT JKEJIE34 (), M/ [PO®OCDAT
KAJINA, YKAXKUTE, K KAKOMY TUITY OTHOCATCA 3TU COJIN.

. C KAKMMU U3 MEPEUMCJIEHHBIX BEIIECTB MOXET PEATMPOBATbL OKCH[J
HATPUA: OKCHI KAJIBLJUA, BOJA, ®OCPOPHASA KHUCJIOTA, OKCHI XJIOPA (VII),
THJIPOKCH KAJIUA, HUTPAT [[HHKA. 3AIIMIIUTE YPABHEHHNS BO3MOXHbBIX
PEAKIIMI 1 HA3OBUTE IIPOJAYKTbI PEAKIIWT.

BAPUAHT 4

. HATIMIIUTE ®OPMVIJIBl OKCUIOB s- W p-OJIEMEHTOB I[IATOI'O IIEPHO/IA
HEPUOJUMYECKON CHCTEMBI, YUMTBIBAS HX BBICHIYIO BAJIEHTHOCTD, U
YKAXUTE XUMNYECK1U XAPAKTEP OKCHUJIOB.

. HATIMIIUTE: a) AJIS1 KUCJIOT H3POs U HCIO3 BOBMOXXHBIE KMCJIOTHBIE OCTATKU,
YKA3AB UX 3APAJHOCTb WU ®OPMVYIJIbI KUCJIIOTHBIX OKCHUIOB; 6) IJIAd
OCHOBAHUI CsOH U Fe(OH), BOBMOXHBIE OCHOBHBIE OCTATKHU, YKA3AB UX
3APAHOCTD U ®OPMVJIbI OCHOBHbBIX OKCUJOB; B) TPAOMYECKUE ®OPMYVIJIbI
H3PO3 U Fe(OH).

. 3AIIMIINTE YPABHEHMS PEAKIIUN B3AUMOJIEMCTBUSL AM®OTEPHOI'O Cr(OH)s
C PACTBOPAMUM: a) I'MIPOKCHJIA HATPUA, 6) COJITHOU KHCJIOTHI.

. COCTABBTE OMHUPUYECKHUE W IPAOUYECKHE ®OPMVIJIbI CIEAYIOMNUX
COJIEU: KAPFEOHAT MAI'HHUA, THIPOKCOCYJIb®AT JKEJIE34 (W), TH/IPOCYJIb®AT
KAJIMA; YKAXUTE, K KAKOMY TUITY OTHOCATCA 9TU COJIN.



C KAKMMU U3 TEPEYMCJIEHHBIX BEILIECTB MOXET PEATHMPOBATbH OKCH/]
MATHUA: OKCHJ] KAJIBLJUA, BOJA, ®OCDPOPHAA KHCJIOTA, OKCHI XJIOPA (VII),
THIIPOKCHIl KAJIMA, HUTPAT IJUHKA. 3AIIULUINTE YPABHEHUSI BO3MOXHBIX
PEAKIUI U HASOBUTE IIPOJAYKTbhI PEAKLIUN.

BAPUAHT 5

. HAIIMIIUTE @®OPMVIJIbl OKCUIOB s- W p-OJIEMEHTOB I[ATOI'O IIEPHO/IA
HEPUOJUMYECKON CHCTEMBI, YUMTBIBASA HX BbICIIYIO BAJIEHTHOCTD, U
YKAXUTE XUMNYECKH1U XAPAKTEP OKCHUJIOB.

. HATIUIINUTE: a) JJIST KUCJIOT H,S U HCIO, BOSMOJXKHBIE KUCJIOTHBIE OCTATKU,
VKA3AB HUX 3APSJIHOCTb U ®OPMYJIbl KUCJOTHBIX OKCHUJOB; 6) IS
OCHOBAHUIA LiOH 1 Ni(OH); BOSMOXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APSITHOCTb U dOPMYJIbI OCHOBHBIX OKCHUJOB; 8) TPAGUYECKUE GOPMYJIbI
HCIO4 U Ni(OH)s.

. 3AIIAIIUTE YPABHEHUS PEAKIUI B3AUMOJIECTBUS AM®OTEPHOI'O Ph(OH),
C PACTBOPAMUM: a) I'MIPOKCHJIA HATPUA, 6) COJITHON KHUCJIOTHI.

. COCTABbTE OMHIUPHUYECKHUE W I'PACUYECKHE @OPMVYIJIbI CIEAYIOMNUX
COJIEU: CVJIb®ATA JKEJIE34 (M), [AUTHJJPOKCOCYJIb®@AT JKEJIE34 (1),
I'HJJPOKAPBOHAT HATPHA; YKAXUTE, K KAKOMY TUITY OTHOCATCA 9THU COJIN.

. C KAKMMU U3 TIEPEUYMCJIEHHBIX BEIIECTB MOXET PEATHUPOBATbH OKCH/]
BAPHA: OKCHJ JKEJIE34 (), BOHA, CEPHAA KHCJIOTA, OKCHJI CEPbhI (),
THJIPOKCHJ] KAJIUA, XJIOPHJ] I[UHKA. 3ATIMIINUTE YPABHEHMS BO3MOXHBIX
PEAKIIMII 1 HABOBUTE IMPOJYKTHI PEAKIIWI.

BAPHAHT 6

. HATIMIIUTE ©OPMVIJIbl OKCHUAOB s- W p-OJIEMEHTOB IIEPBOI'O IIEPHOJIA
HEPUOJNMYECKON CHCTEMBI, VUMTBIBAS HX BBICIIYIO BAJIEHTHOCTDH, U
YKAXUTE XUMNYECKUU XAPAKTEP OKCHUJIOB.

. HATMILUTE: a) U1 KUCJIOT H,S0s Y HCIO; BO3MOXHBIE KUCJIOTHBIE OCTATKH,
VKA3AB HUX 3APSJHOCTh M ®OPMYJIBI KHUCJOTHBIX OKCHIOB; 6) IS
OCHOBAHMI CsOH W Cu(OH); BO3MOYXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APSITHOCTD Y dOPMYJIbI OCHOBHBIX OKCHUJIOB; ) TPAGUYECKUE ®OPMYJIbI
H,S0. Y Cu(OH)s.

. 3ATIMIIUTE YPABHEHMS PEAKIIUN B3AUMOJIEMCTBUSI AM®OTEPHOT'O Be(OH),
C PACTBOPAMU: a) T'MJPOKCHJA HATPUA; 6) COJITHOU KHUCJIOTHI.

. COCTABBTE OMIIMPUYECKUE M TI'PAGMYECKUE OOPMYJIBI CIIEIYIOIIUX
COJIEW:  CVJIB®ATA JKEJE34 (), THIPOKCOKAPBEOHATA MEOH (),
THIPOKAPEOHATA KAJIBIIUA; YKAXWTE, K KAKOMY THUITY OTHOCSITCSI DTHU
COJIN.

. C KAKMMU WH3 IIEPEYMCIIEHHBIX BEIIECTB MOXET PEAI'MPOBATL OKCH]]
BAPHA. OKCHJ[ HHUKEJIA (), BO/A, COJIAHAA KHCJIOTA, OKCH] CEPHI (IV),
I'NJPOKCH]] PYBHIIHA, CVIIbD®@AT  HATPHA. 3AIIMILIUTE  YPABHEHUA
BO3MOXHBIX PEAKIIMI Y1 HA3OBUTE ITPOAYKThI PEAKIIHIA.



«Teopus 21eKTPOJIUTHYECKON AUCCONMALNH.
Boaubie pacTBOpBI 3J1EKTPOJIMTOB

Bapuanr Nel

1.HazoBuTe cleayromue COCOUHCHUS, HANMIIMTE YPaBHCHUS JUCCOLMALUM, IPUBEIUTE
rpaduueckue popmyinl 3tux coenuHenuit Ni(NOz)2, Mq(OH),, RbOH, KHCO:s.
2. Hanumimre ypaBHEHUs] BO3MOXKHBIX PEaKIHii B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Ni(OH), — NaOH + Pb(NO3z)2 —

NaOH + Ba(OH), —» NaOH +SnO —

NaOH +H.SO; — NaOH + N2Os —
Bapuant Ne2

1.HazoBuTe crenymoome COEAWHEHHS, HAIMIIMTE YPAaBHEHHS  IUCCOLUAIMH, [PHUBEINTE
rpaduueckue Gopmysibl 3tux coenurenuit Ca(NOz)2, Pb(OH)2, H3PO4, AIOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUi B HOHHO-MOJIEKY/ISIPHOM BH/IE:

KOH + Ca(OH); — KOH + MgCl, —
KOH + Sn(OH), — KOH +S03 —»
KOH +H»S0Os — KOH + Zn0O —»

Bapuanr Ne3

1.Ha3zoBuTe CHeQyIOIIHEe COCAWHCHWS, HAMMIIMTE yPaBHEHUs JUCCOLHUAIAM, IPUBEIUTE
rpaduueckue popmyisl atux coeaunenuit NH 4(NOsz)2, Mg(OH)2, RbCI, NaHCO3z, H2SO:s.
2 Hanumimre ypaBHEHUSI BO3MOYKHBIX PEaKIMii B HOHHO-MOJIEKYJSIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3)2 —

NaOH + Ba(OH); — NaOH +SnO —

NaOH +H,SO3 — NaOH + N20s —
Bapuant Ne4

1.HazoBuTe cruenyrmonme COEAUHEHUs, HANUIIUTE YpPaBHEHUS JIUCCOLMAIMU, TPUBEIAUTE
rpaduueckue Gpopmyisl 3tux coequnenuit Ba(NOz)2, Cr(OH)2, H3PO4, FeEOHSO4, AI(HSO4)3
2.HanuimmuTe ypaBHEHHUS] BO3MOYKHBIX PEAKIIUN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

AgOH + Ca(OH); — AgOH + MgCl, —
AgOH + Sn(OH)2 — AgOH +S0O3 —
AgOH +H2SO4 — AgOH + Zn0O —

Bapuanr NeS

1.HazoBuTe crenymoone COCAWHCHUS, HAMMIIMTE YpPaBHEHHS  IUCCOLMAIIMH, [PUBEIUTE
rpaduueckue Gpopmyisl atux coequaenuii CrCly, Mg(OH)2,RbNO3, NaHSO:s.
2.Hanwumnre YpaBHCHHA BO3MOXXHBIX peaKL{I/Iﬁ B NOHHO-MOJICKYJIIPHOM BHC:



NaOH + Ni(OH), — NaOH + Pb(NO3), —

NaOH + Ba(OH)> — NaOH +SnO —
NaOH +H,SO3 — NaOH + N20s —
Bapuant Ne6

1.HazoBute ciIeayromue COCIUHCHM, HAIMMIIMUTE  YpaBHCHUA  JUCCOLMALIWH,

IIPUBEINUTE

rpadudeckue Gpopmyisl 3tux coeaunenuit Fe(NO3z)2, Cr(OH)2, H3BO3z, NiOHSO4, AI(HSO4)3

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

KOH + Ca(OH)2 —> KOH + MgCl; —
KOH + Sn(OH)2 — KOH +S0s —
KOH +H,SO; — KOH + ZnO —»

Bapuanr Ne7

1.HazoBuTe clenyroome COEAWHEHUS, HAIMIIATE YpPAaBHEHHUS  JHCCOLHMALINH,
rpaduueckue popmysbl 3tux coenunenuit Cr(MnQOs)2, Mg(OH)2,RbOH, LiHCO:s.
2. HanummTe ypaBHEHMsI BO3MOKHBIX PEaKIUil B HOHHO-MOJIEKY/ISIPHOM BH/IE:

NaOH + Cu(OH). — NaOH + Pb(SO3), —

NaOH + Ba(OH); —» NaOH +CrO —

NaOH +H.CO3 — NaOH + N20s —
Bapuant Ne8

l.HazoBuTe cnengyronue COSAVMHEHUWS, HANMIIATE YPAaBHEHHUsS  JUCCOLIMALUM,

IIPUBEINTE

IIPUBEINTE

rpaduueckue Gopmyssl 3tux coenurenuit Cr(NOz)2, Pb(OH)2, H2SO4, AIOHSO4, AI(HSO4)3

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKum?I B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Ca(OH), —> KOH + BaCl; —
KOH + Sn(OH)2 — KOH +N,05 —>
KOH +H,S0; — KOH + PbO —»

Bapuanr Ne9

1.Ha3oBuTe cnenyroomme COSIWHEHWS, HANHMIIMTE YpPaBHEHUS IHCCOLMAIINH,
rpaduueckue Gpopmyssl 3tux coenurenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. HanummTe ypaBHEHHSI BO3SMOXKHBIX PEaKIUil B MOHHO-MOJICKYJISIPHOM BH/IE:

NaOH + Ni(OH), — NaOH + Pb(NQO3)2 —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H2SO; — NaOH + N20s5 —

MMPpUBCIUTEC



Bapuant Nel(

1.Ha3oBuTe cCleAylOIINEe COCAWHEHUS, HAMUIIWTE YPABHEHHS [HCCOLHUAIMH, TPUBEIHUTE
rpaduueckue Gopmysbl 3tux coenunenuit NaNO3z Pb(OH)2, HaPO4, FEOHSO4, AI(HSO4)3
2 Hanuimute ypaBHEHHS BO3MOXHBIX PEaKIMil B HOHHO-MOJICKYIISIPHOM BH/IE:

KOH + Cr(OH)s — KOH + BaCl, —>
KOH + Sn(OH)2 — KOH +Cr,03 —»
KOH +HsPO; —> KOH + ZnO —»

Bapunantr Nell

1.HazoBuTe creaymoome COCAWHCHHS, HAIMIIMTE YpPaBHEHHS  IUCCOLHUAIMH, [PUBEINUTE
rpaduueckue Gpopmyisl 3tux coequrennii Ni(NOz)2, Mg(OH)2,RbOH, KHCOs.

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaxunﬁ B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Ni(OH), —» NaOH + Pb(NOs); —>
NaOH + Ba(OH); —» NaOH +SnO —
NaOH +H;SO; — NaOH + N20Os —

Bapuantr Nel2

1.HazoBuTe clenymoome COEAWHEHHS, HAIMIIMTE YPaBHEHUS  IUCCOLHUAIMH, IPUBEINTE
rpaduueckue popmysbl 3tux coenunenuit Ba(NO2)2 Pb(OH)2, H3BO3, Cu(HSO4), AI(HSO4)3

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaxunﬁ B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Pb(OH); — KOH + ZnCl; —
KOH + Sn(OH)2 — KOH +S03 —>
KOH +H,S0s; — KOH + Ca0O —

Bapuanr Nel4

1.HazoBuTe cCleayrlome COEJAWHEHHsS, HAIMIIMTE YpPaBHEHHS  JUCCOLMAIMH, IPUBEINTE
rpaduueckue Gpopmysbl a3tux coenuHenuit Ba(NOz)2, AI(OH)s, KHCOz FeCls.

2. Hamwuiute YpaBHCHHA BO3MOXHBIX peaKunﬁ B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Mg(OH), — NaOH + Be(NOz)2 —
NaOH + Ba(OH); —» NaOH +SnO —
NaOH +H.CO3; — NaOH + P,0Os —

Bapuanr NelS

1.Ha3oBute creayroiie COCIUHEHHs, HAMWIIMTE yPaBHEHUS JAWCCOLMAIMM, [PHUBEIUTE
rpaduueckue Gpopmyisl 3tux coequnenuit Ca(NOz)2, Pb(OH)2, H3POs, AIOHSO4, AI(HSO4)3

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

KOH + Ca(OH), —> KOH + MgCl, —»
KOH + Sn(OH)2 — KOH +S03 —>
KOH +H,S0s — KOH + ZnO —>



Bapuant Nel6

1.HazoBuTe clenyromue COCAMHCHWS, HANHWIIMTE YPaBHEHHsS JIUCCOLMALIH,
rpaduueckue Gpopmyssl 3tux coenunenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. Hanumivre ypaBHEHUsI BO3MOXKHBIX PEaKIHii B HOHHO-MOJICKYJISIPHOM BHJIE:

NaOH + Ni(OH)2 — NaOH + Pb(NOs), —
NaOH + Ba(OH), — NaOH +Sn0 —
NaOH +H,SO0s —> NaOH + N2Os —>

Bapuant Nel?7

1.HazoBute ciIeayromue COCIUHCHM, HAIMMIIUTE  YpaBHCHUA  JUCCOLMALIWH,

MIPUBEIUTE

IIPUBEINUTE

rpadudeckue Gpopmyisl 3tux coeauaenuit Zn(NO3z)2, Pb(OH)2, H3BOs, FeEOHSO4, AI(HSO4)3

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

NH4OH + Ca(OH), — NH4OH + MgCl, —
NH;OH + Sn(OH), — NH4OH +SO3 —
NH4sOH +H>SO4 — NH4OH + ZnO —

Bapuant Nel8

1.HazoBuTe clenyroome COEAWHEHUS, HAIMIIATE YpPaBHEHUS  JHCCOLMALINH,
rpaduueckue Gopmysbl 3tux coenuHenuit NaNO3z Be(OH)2,KOH, LIHCO3, H2SOs

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaxunﬁ B MOHHO-MOJICKYJIIPHOM BHC:

LiOH + Ni(OH), — LiOH + Pb(NO3), —
LiOH + Ba(OH); — LiOH +SnO —
LiIOH +H;SO; — LiOH + N2O5 —

Bapuanr Nel9

|.HazoBuTe cnenyrone COSAVMHEHUWS, HANMIIATE YPAaBHEHHsS  JUCCOLMALUM,

IIPUBEINTE

IIPUBEINTE

rpaduyeckue Gopmysbl atux coenurenuit Ca(NO3z)2, Pb(OH)2, H3PO4, AIOHSO4, Fe(HSO4)3

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

KOH + Ca(OH), —> KOH + MgCl, —
KOH + Sn(OH)2 — KOH +S0s —>
KOH +H,SO0s — KOH + ZnO —>

Bapuanr Ne20

l.HazoBuTe crneaymonme COEAUHEHHS, HANUIIUTE YPABHEHHS JIHCCOILMAIINH,
rpaduyeckue Gpopmyssl 3tux coenunenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2.HanuimvTe ypaBHEHHUS] BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H.SO3; — NaOH + N2Os —

MIPUBEINTE



Bapuant Ne2l
1.HazoBuTe crienyiomyue COCAWHCHHS, HAMWIIATE YPaBHCHUSA JMCCOIMAIUH, TPHBEIUTE
rpadudeckue Gpopmyisl otux coequnenuii Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +SO3 —
KOH +H,SO4 — KOH + ZnO —

Bapuanr Ne22
1.HazoBuTe crlenyromme COCAWHCHHS, HANUIIATE YPaBHCHUS JIMCCOIMALINH, TPHBEIUTE
rpadpudeckue Gpopmyisl otux coequnenuii Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUi B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +S0O3 —
KOH +H,S0s4 — KOH + ZnO —

CamocrosiTesibHas padora

Tema: AMY

1. Onpenenute abCcoMOTHYIO Maccy MoJiekybl HoO

2. Yemy paBHbl MaccoBbie f0mu (%) smementoB B mosiekyie Fe(OH)s

3. Vpasusiite peakiuio: Alx(SOs)3 + BaCOs3 = Alx(COz)3 + BaSO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPAaHCHUS MACCHI B 3TOH pCaKknumn

4. Kakoit 00bEM npu H.y. 3aHMMaroT 11r. yriekuciaoro rasa

5. Kakas macca Bosbl o6pa3zyercst mpu cropanuu 1,0r. rimoko3sl CeH1206?

VYpaBuenue peakuuu CeHi1206 + O2= CO2 + H20

Tema: AMY

1.Ompenenute abcomoTHY0 Maccy monekyssl HCI

2. Yemy paBHbI MaccoBbie 10JH ( %) aemeHToB B Mosiekyie Fe(OH),

3. VYpasusiite peakiuio: NaxSO4 + HCI = NaCl + H,SO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPAaHCHUS MACCHI B 3TOH pCaKknnmn

4. Kakoil 00bEM NpH H.y. 3aHUMAIOT 22T. YIIIEKUCIIOTo rasa

5. Cxonbko rpammoB FeSO4 06pazyercs npu B3aumojeiictsuu pactsopa CuSO4 ¢
KEJIE30M, €CITM TIPH 3TOM oOpasyercs 128r. Menu 1Mo ypaBHEHHIO:

CuSO4 + Fe =FeSO4 + Cu

Tema: AMY

1.0Onpenenute aOCOMOTHYIO Maccy MoJekyibl HoSOq4

2.Yemy paBHbI MaccoBbie 10au ( %) aneMeHToB B Mosiekysie Ca(OH)»

3.Vpagusiite peakuuio: Alx(SO4)3 + BaCl> = AICI3 + BaSO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHUS MACCHI B 3TOH pCaKknuuun

4.Kakoit 00bEM 1ipH H.y. 3aHuMaioT 19r. F2

5.0npenenute sxBuBaieHt : AI(OH)3, NaNOs, H3POy, Fe.




Tema: AMY

1.Onpenennte abcomoTHyo Maccy moJiekyasl HNO3

2.Yemy paBHbI MaccoBbie 10u ( %) aneMeHTOB B Mosiekysie Ba(OH)»

3.Ypasusiite peakiuio: Fex(SO4)s + BaCO3 = Fex(COz)3 + BaSO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHUA MACChHI B 3TOM pCaKknuun

4 Kakoit 006EM nipu H.y. 3aHUMAOT 1,41. N>

5. PaccunraiiTe OTHOCHTEIHHYIO MJIOTHOCTH OPOMOBOIOPOA 1O BOJOPOTY

Tema: AMY

1.Onpenenute abcomoTHyo Maccy moJiekyiasl HNO»

2.Yemy paBubl MaccoBblie 10 ( %) anemenToB B Mosekyne HCI

3.VYpasnsiite peakiuto: KoSO4 + HF = KF + H,SO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHU MACChHI B 3TOH pCaKkuuun

4.Kakol 00bEM IIpH H.y. 3aHUMAIOT 22T. YIIIEKUCIIOro rasa

5. OnpenenI/ITe MOJBIPHYHO MACCY Ira3a, €CJIM €10 IJIOTHOCTD 110 BO3YyXY paBHA 2,5

Tema: AMY

1.0Onpenenute abCOMOTHYIO Maccy MoJekyibl HoSOs

2. Yemy paBubl MaccoBbie 107 ( %) anemento B Mosekyne Ca(NO2).

3.¥Ypasusiite peakiuio: LiBr + BaCOs = Li.CO3z + BaBr»

ITokaxuTe BBRIIIOJHEHHE 3aKOHA COXpaHCHUA MACChI B 3TOH pPCaKknuun

4.Kaxkoit 00bEM nipu H.y. 3auuMaroT 19r. F>

5.0npenenute sxBuBaieHT : NaOH, Ba(NOz)2, Al.

Tema: AMY

1.Onpenenure abcomoTHYI0 Maccy Moiekyasl HF

2.Yemy paBubl MaccoBble qomu ( %) anemenToB B Monekyse BaCl,

3.Vpasusiite peaknuto: CSCl + BaCOs = Cs,CO3 + BaCl»

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPAaHCHUS MACCHI B 3TOH pCaKknumn

4.Kakoit 00b€M nipH H.y. 3aHuMaioT 1,4r. N2

5. Omnpeaenure 00BEM KUCITOPOIa, HEOOX0AUMBIH i mosrydenus 40r. okcuaa meau (11)
okucienuem meau: Cu + O, = CuO

Tema: AMY

1.0Onpenenute abCcoIOTHYIO Maccy Mosekyssl HBr

2. Yemy paBHbI MaccoBbie 105 ( %) smemenToB B Mmosiekyie Fe(NO3)3

3. Ypasnsiite peakimio: H2SO4 + Ba(NOz)2 = HNO3 + BaSO4

ITokasxuTe BEHITIOTHEHHE 3aKOHA COXpPAaHCHUA MAaCChI B 3TOH pCaKnuu

4. Kakoit 00b&M npu H.y. 3aHUMaOT 0,6MO0J1b. 100010 ra3a

5. Kakas macca Bojibsl o6pasyercs npu cropanuu 1,0r. riaoko3sl CeH1206?

VYpasnenue peakuun CsH1206 + O2= CO2 + H,O

Tema: AMY

1.0Onpenenute abCcoIOTHYIO Maccy Mosekyssl HI

2.Yemy paBHbI MaccoBbie 10JH ( %) snemeHTOoB B Mosiekyie Fe(NO>),

3.¥Ypagusiite peaknuro: NaxSO4 + KOH = NaOH + H>SO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHUS MACCHI B 3TOH pCaKknuun

4 Kakoif 00bEM IpH H.y. 3aHUMAIOT 22T. YTIEKUCIIOTO ra3a

5. Cxosbko rpammoB FeSQO4 06pasyercs pu B3aumoseiictBuu pactBopa CuSO4 ¢




JKEJIe30M, €CIIM TIPH 3TOM o0pasyercst 128r. Meau 1o ypaBHEHHUIO:

CuSO4 + Fe =FeSO4 + Cu

Tema: AMY

1.Onpenenute abCONMOTHYIO Maccy MoJiekyssl HI

2.Yemy paBHbI MaccoBbie 10JH ( %) anemeHToB B Mosiekyie Fe(NO2).

3.VYpasusiite peakimio: LizSOs + HNO3 = LINO3z + H2SO4

ITokasxnTe BBITTOJIHEHHE 3aKOHA COXpPAaHCHUA MACChI B ITOH

peakiuu

4. Kakoit 00bEM IpH H.y. 3aHUMAIOT 22T. YTIEKHCIIOTo ra3a

5. CKOJIBKO MOJIEH COCTABIISIIOT U CKOJIBKO MOJIEKYJI COIEPkKAT

280r. )Kenesa

Tema: AMY

1.Onpenenute abCoNIOTHYIO Maccy Mosekynsl HF

2.Yemy paBHbI MaccoBbie 10H ( %) anemeHToB B Mosiekyse BaCl,

3.Vpasusiite peakiuio: CSCl + BaCOs = Cs>COs + BaCl»

ITokaxuTe BBRIIIOJHEHHE 3aKOHA COXpaHCHUA MACChI B 3TOH pCaKknumn

4.Kaxkoit 00bEM mipu H.y. 3auuMaioT 1,4r. N

5. Onpenenure 00bEM KUCITIOpO1a, HEOOXOAMMBIH i Toayuenus 40r. okcuaa meau (1)
okuciieauem meau: Cu + O, = CuO

Tema: AMY

1.Onpenenute abCOMOTHYIO Maccy MosteKyisl HBr

2 Yemy paBubl MaccoBbie 1o (%) anementoB B mosiekyie Fe(NO3z)3

3.Vpasusiite peakunio: HoSO4 + Ba(NO3)> = HNOs + BaSO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPAaHCHUS MACCHI B 3TOH pCaKknumn

4.Kakoit 00b€M npu H.y. 3aHuMaroT 0,6Moub. JH000r0 rasa

5.Kakas macca Boabl oopasyercst npu cropanuu 1,0r. rimroko3sl CeHi1206?

Ypasuenue peakuuu CeHi1206 + O2= CO2 + H20

I'POSHEHCKHM I'OCYJIAPCTBEHHBIV HE®TAHOMW TEXHUYECKHAM

YHUBEPCUTET
BUWIIET Ne 1
JAncuunianaa
®akyabTer HedTeTexHOJI0rMYeCKU CrnenuajJbHOCTh cemecTp __
YTBEPXIAIO

« » 2015 . 3as. kagheopoi J.3.MaraaeB




T'POSHEHCKHNU T'OCYJAPCTBEHHbBIN HE®TSIHOW TEXHUUYECKHUN

YHUBEPCUTET
BWJIET Ne 2
JqucuunimHa
®akyabrer Hedrerexnonornyeckuii _ CnenuajbHOCTh ceMecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi A.3.MaraaeB _

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TAHOM TEXHUYECKHM

YHUBEPCUTET
BUJIET Ne 3
JAucuunimHa
®akyabter Hedrerexnonsornyeckunit  CnennajbHOCTH ceMecTp
YTBEPXKJIAIO
« » 2015 . 3as. kagheopoi JA.3.MaruaeB

T'POSHEHCKHM T'OCYJIAPCTBEHHBIN HE®TAHOW TEXHUYECKUAN

YHUBEPCUTET
BUWIIET Ne 4
JAucounimuaa
®akyabter Hedrerexnonsornyecknii  CnenuajJbHOCTH ceMecTp
YTBEPXJIAIO

« » 2015 r. 3ae. kagheopoii A.3.MaruaeB _




I'POSHEHCKHNM T'OCYJAPCTBEHHBIN HE®TSIHOMW TEXHUYECKHUN

YHUBEPCUTET
BWJIET Ne 5
JAucumMmiimHa
®akyabrer Hedrerexnonornyeckuii  CnenuajbHOCTh ceMecTp
YTBEPXIAIO
« » 2015 . 3as. kagheopoi A.3.MaraaeB _

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HEOTSAHOM TEXHUYECKHNM

YHUBEPCUTET
BWJIET Ne  6__
JucuMmiimHa
®akyabter Hedrerexnosornueckunii  CneumajJbHOCTh ceMecTp
YTBEPXIAIO

« » 2015 . 3as. kagheopoit J.3.MaraeB




T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM

YHUBEPCUTET
BUJIET Ne 7
Jucummimea
®akyabTrer Hedrerexnosornueckuii  CneunajabHOCTh ceMecTp
YTBEPXIAIO
« » 2015 r. 3ae. kagheopoii A.3.Maruaes

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TAHOM TEXHUYECKHAM

YHUBEPCUTET
BUJIET Ne. 8
JucuMmimHa
®akyabter Hedrerexnonornueckunii  CnenumajJbHOCTh ceMecTp
YTBEPXKJIAIO
« » 2015 . 3as. kagheopoi JA.3.MaruaeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSAHOM TEXHUYECKHAM
YHUBEPCHUTET

BUJIET Ne. 9

JucuuninHa




®akyabrer HedrerexHonaornueckuii _ CnenuajbHOCTh ceMecTp

YTBEPXKJAIO

« » 2015 . 3as. kagheopoi JA.3.MaruaeB

I'POSHEHCKHM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUN

YHUBEPCUTET
BUWJIET Ne 10
JAucounimHa
®akyabter Hedrerexnosornyeckunit  CnennajbHOCTH ceMecTp
YTBEPXKJAIO
« » 2015 . 3ae. kageopoi JA.3.Marnaes

I'POSHEHCKHM I'OCYJIAPCTBEHHBIV HE®TAHOMW TEXHUYECKHM

YHUBEPCUTET
BUWJIET Ne 11
Jdncuunianna
®akyiabter Hedrerexnonsornyecknii  CnenuajJbHOCTH ceMecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi JA.3.MaruaeB

T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HE®TAHOM TEXHUYECKHAM



YHUBEPCUTET

BWIET Ne 12
JucuMiimea
®akyabTrer Hedrerexnosornueckuii  CneunaabHOCTh cemecTp
YTBEPXIAIO
« » 2015 r. 3ae. kagheopoii JA.3.MaruaeB

B cootBercTBUM € MOJOXKEHHEM O OaJIbHO-PEHTUHIOBOM OIIEHKE yuyeOHOH NesTeIbHOCTH
crynenta, npunsitoM B [ THTY (mpotokon Ned4 3acenanus HayuyHo-meToauudeckoro coera [ THTY
or 15 mas 2015 rona), mpuHsATa cienyrolias CUCTeMa pachpeAeieHus OaluloB MO BUAAM
CEMECTPOBBIX OTYETHOCTEN U KPUTEPUU OLICHKH:

Tabmuia 1 - Cucrema pacupeneiieHus: 0aJUI0B M0 BUIAM CEMECTPOBBIX OTUETHOCTEN:

Bunas! otueTHOCTEH Basrer ( max)
O1eHKa IeSITEIbHOCTA ATtTecTramuu 1 aTT. 2 arT. Bcero
CTYJIEHTa B IIpoliecce v
o6yaerms(zo 100 Texymmii KOHTPOJIb 15 15 30
0asioB) Py0eXHbIi KOHTPOJIb 20 20 40
CamocrosrenbHas paboTta 0 15 15
ITocermaemocTts 5 10 15
HUTOI'O 40 60 100
Tabnuita 2 - Kpurepuu OlleHKH:
Htorosbiii pedTHHT B HTorosas orenka Ha dK3aMeH HroroBas ornenka Ha 3a4eT
Oaiutax
81-100 «OTInyHO» 3auteHo
61-80 «XO0pOTIIIO»
41-60 «Y 1OBJIETBOPUTEIBLHOY




Menee 41 6anna «HeynoBneTBOpUTEIBHO» He 3aureno

OueHoYHBIE 0AJLJIBI 10 TEMaM J1a00PATOPHOT0 MPAKTUKYMA B PAMKAX TeKYIIHX aTTeCTAlNIi:
1-s1 Tekymasi aTTecTamusi:

1. TeopeTnyeckue OCHOBBI AHATUTHYECCKOW XMMHH. XHMHUYCCKUH aHAIM3 M CTEXHOMETPHUYCCKUE
3aKOHBI XMMHUHU - 3 Oayuia

2. XumuuecKkas KMHETHKA U XMMHUYECKOE paBHOBecue - 3 Gaina

3. Kucnorno-ocHoBHbIe cBoHcTBa BemecTB. ['maponus. KadecTBeHHBIN aHanmu3, ero MeToabl - 6
OasioB

4. XuMUYECKHe METOIbl KOJIWYSCTBCHHOTO aHanm3a. | paBuMeTpuueckuil (BECOBOW) aHamu3 - 3
Oana

2-11 TeKyliasi aTrecTamus:

1. Turpumerpudeckuii (0ObEMHBIN) aHAIIN3.
2. KwuciioTHo-0CHOBHOE TUTpOBaHUE (METO HeHTpanu3anuu) -3 Gaya
3. OKuCIUTENHHO-BOCCTAHOBUTEIHHOE TUTPOBAHHE (Pell-OKC-METOAbI) - 3 Oana
4. KOMIUIEKCHOMETPUYIECKOE TUTPOBAHUE (XenaTroMeTpus) - 36amia
5. DNEeKTpOXMMHYECKHE METOJIbI aHAIN3a. DIIEKTPOBECOBOM aHanu3 -3 Oaia
6. OOBeMHBIE IIEKTPOXUMHUIESCKIE METO bl aHaM3a -3 Oajuia

Kpurtepun oneHku mo reMam J1a60paTOPHOro NPAKTHKYMa B PAMKAX TeKYIIMX
aTTecTalni:

[To naboparopusiM pabotam Nel. 2, 4.5,6.7. 8. 9:

0 6anioB - He BBINIOJIHEHA JIAbOpaTopHasi paboTa B HOJIHOM 00bEME;

1 OGamn - nmabopartopHasi paboTa BBIIIOJIHEHA YAaCTUYHO, PE3yJIbTaThl padOThl HE OOCYKIEHBI C
IIpero/iaBaTesnieM;

2 Oana - naboparopHas paboTa BBIIIOJIHEHA YaCTUYHO, PE3YJIbTaThl padOThl YACTUYHO

00CYXJIEHBI C NPENoAaBaTEeIeM; A

3 Gamna - maboparopHasi paboTa BBITIOJIHEHA MOTHOCTHIO, PE3YJIBTATHl PA0OTHI TTOJTHOCTHIO 00CYKICHBI
C MperoAaBaTeseM.

ITo naGoparopHoii pabote Ne3:

0 GayutoB - He BBITIOJIHEHA JJabopaTopHas paboTa B MOJTHOM 00bEME;

1 Gamn - maGoparopHas paOoTa BBIOJHEHA YAaCTMYHO B YacTH XpOMAaTorpagpuueckoro aHajaus3a
OCH3HMHOB, PE3yJIbTATHI PAOOTHI HE OOCYKEHBI C IPETIOIaBaATEIIEM;

2 Gama - nabopaTopHas paboTa BBIMOJHEHA YaCTHYHO, PE3YJIbTAThl paOOTHl YACTHYHO OOCYXIEHBI C
MperoiaBaTelieM;

3 Oamna - ynaboparopHast paboTa BBINOJIHEHA MOJHOCTBIO B YaCTH XpoMaTorpauyeckoro aHajan3a
OCH3HMHOB, PE3YyJIBTATHI PA0OTHI MTOTHOCTHIO OOCYKIEHBI C MTPETIOIaBaTeNeM;

4 Gamna - B JONOJIHEHME K NPEAbLAYIIEMY MYHKTY YacTUYHO BBIIIOJHEH TEXHUYECKUN aHaIu3
OCEH3MHOB MPSMOM MEPETOHKU HEPTH, Pe3yabTaThl paOOTHI HE 00CYKJIEHBI C IIPenogaBaTeneM;

5 6ayuloB - B JIOMOJIHEHUE K NPEAbLAYIIEMY MYHKTY HMOJHOCTHbIO BBIIOJHEH TEXHWYECKUI a Ha Jn
OCH3UHOB MPSAMOI MEPETOHKU HEPTH, pe3yabTaThl PA0OTHI YACTUYHO OOCYKIEHBI C

IperoiaBaTeneM;

6 OamioB - maboparopHasi paboTa BBIMOJHEHA TOJHOCTHIO, PE3YNbTaThl PAOOTHI TMOITHOCTHIO
00CYXJIEHBI C MPETMOAaBATEIICM.



Ouenoynbie 0a/JIbI B paMKax 1 U 2 py0eskHOM aTTeCcTAllMU:

1-Bompoc - 6 6amioB
2-Bompoc - 7 6amioB
3-Borpoc - 7 6aioB

Kputepun onenkn B pamkax 1 u 2 pyOeskHOH aTTecTanMii:

0 6ayII0B - OTBET HA BOIPOC OTCYTCTBYET;

2 Oamia - JaH HEJOCTATOYHO TOJHBIA W HEJAOCTATOYHO pPAa3BEpPHYTHIM OTBET, JIOTHUKA H
IIOCJIEZI0BATEIBHOCTh M3JIOKEHUSI HE BCErJa MPOCIEKHUBACTCS; CTYACHT MOXKET KOHKPETU3UPOBATH
000OIIECHHBIE 3HaHHWA, J0Ka3aB Ha MpUMEpax TOJIBKO C IMOMOIIBI0 IpernojaBaTens. PedeBoe
oopmienne TpedyeT nonpaBoK, KOPPEKIHH;

4 Gamna - n1aH MOJIHBIN, HO HEAOCTATOYHO MOCJE0BATEeNbHbIN OTBET Ha MOCTABJICHHBII OMPOC, HO MPH
9TOM IOKa3aHO YMEHHUE BBIJICIHUTH CYILECTBEHHBIE MPU3HAKU, XapaKTEPU3YIOIIUE TEXHOJIOIMYECKUN
MPOLIECC C TOUKH 3PEHUS €ro NePCIeKTUBHOCTH;

5 6ansoB - AaH pa3BEpPHYTHIM OTBET Ha IMOCTABJIEHHBIN BOIIPOC, pAaCKPHITHI OCHOBHbBIE

MIOJIOKEHUS TEMBI; IPOCIICKUBACTCA YETKasI CTPYKTYpa, JIOTHYecKasi OCIe10BaTEIbHOCTb.
OTpaXkawlllasi CYIIHOCTh PAcCKpPbIBAEMbIX IOHATUN; B XOJE€ OTBETA JAOINYIIEHbl HE3HAUUTEIbHBIC
HETOYHOCTH;

6-7 GayToB - JaH MOJHBIN, pa3BEPHYTHIN OTBET HA IMIOCTABJIICHHBIN BOIIPOC, JTIOKA3aTEIHLHO

PaCKpBITHI OCHOBHBIE MOJ0XKEHHS TEMbI; B OTBETE IIPOCIICKUBACTCS YETKAs CTPYKTYpa,

JIoTMYECKasi MOCIIEI0BaTEIbHOCTD, OTPaXkKaroIlas CyIHOCTh PACKPbIBAEMBIX MTOHITHI; OTBET
dbopMynupyercss B TEPMHMHAX HAyKH, HW3JIOKEH IUTEPAaTypHBIM S3bIKOM, JIOTMYEH, JOKa3aTelleH,
JEMOHCTPHUPYET aBTOPCKYIO MMO3ULIMIO CTYIEHTA.

OuneHouHble 0aJIIbI IK3aMeEHA:

B cootBerctBun ¢ bBPC I'THTY cTyneHT Bo Bpems 3k3aMeHa MoxkeT HaOpaTh He Ooiee 20
0aJIoB:
1-Bompoc - 6 6annos
2-Bompoc - 7 6anyios
3-Bompoc - 7 6annos

Kpurepun onenkn 3x3amMena:

0 GaymIoB — OTBET Ha BOIPOC OTCYTCTBYET;

1-2 OGamma - fgaH HEAOCTATOYHO TIOJHBIM M HEJAOCTATOYHO pPa3BEpPHYTHIM OTBET, JIOTHMKA U
MTOCJICZIOBATEIIFHOCTh W3JIOKEHUSI HE BCETJa IMPOCICKHUBACTCS; CTYACHT MOXXET KOHKPETHU3WPOBATH
0000IIIeHHBIC 3HaHWA, JO0Ka3aB Ha MPUMEpax TOJIBKO C TMOMOIIBI0 TpernojaBaTens. PedeBoe
odopmiieHrEe TpeOyEeT MOMPABOK, KOPPEKIIHUH;

3-4 Ganna - AaH MOJIHBIN, HO HEJJOCTATOYHO IMOCIIE0BATEIbHBIA OTBET HA MOCTABJICHHBIN BOIMPOC. HO
npu 3STOM A II0Ka3aHo Y MCHHUEC BBIACIUTH CYHICCTBCHHLIC IMIPHU3HAKHU, XapaKTCPU3YIOUINEC
TEXHOJOTHYECKHI MPOIIECC C TOUKH 3PEHHUS €r0 MEPCIEeKTUBHOCTH;

5 GamnoB — J1aH pa3BepHYTHIH OTBET HA MOCTABJIEHHBIA BOMPOC, PACKPHITHl OCHOBHBIE MOJOKEHUS
TEMBI, TPOCICKUBACTCA YeTKas CTPYKTypa, JOTHYECKas MOCIeI0BaTeIbHOCTh, OTpaXKaroIas
CYIIHOCTBh PACKPBIBACMBIX IMOHATHH, B X04€ OTBCTA NJOMYIICHBI HC3HAYUTCIIbHBIC

HETOYHOCTH;



6-7 GayyIOB - JaH TOJIHBIM, Pa3BEPHYTHIM OTBET HAa MOCTABJICHHBIM BOMPOC, JOKA3aTEIBLHO PACKPHITHI
OCHOBHBIC IIOJIOKCHUSA TCMbI; B OTBCTC IPOCICIKUBACTCA UYCTKasdA CTPYKTypa, JIOrH4ccKad
MOCIIEI0BATEIBHOCTh, OTPAXKAIOIIAS CYHITHOCTh PACKPHIBAEMBIX OHSTUN: OTBET

OueHouyHbIe 0AJJIBI 32 CAMOCTOSAITEILHYIO PA0OTy CTY/JAeHTA:

CamocTosiTenbHast paboTa CTYACHTa OLIEHWBAETCS MAKCUMAJIbHO B 15 GallJIOB M COCTOUT B HAIMCAHUU
myoaMdHOM OOCYXJIeHUH pedepaToB mo mnpemnaraeMbiM Temam. CTyIEHT MOXET BBIOpaTh TpuU
pedepara Kaxabli 13 KOTOPBIX oleHuBaeTcs ot 0 10 5 6anos.

Tembl pedepaToB AJ1s1 CAMOCTOATENbHON PadOThI CTyIeHTA

5 Pektudukammonnoe obopynoBanue ycranoBok ABT

6 BakyyMmco3zaaromas amnmnaparypa

7 Tunbl, HA3HAYEHUE U pacyeT OPOLIEHUN B peKTU(UKAMOHHBIX KOJIOHHAX

8 YcTpoiicTBO M MpUHIMIIA-ACHCTBUS PEAKTOPA KAaTAIUTHIECKOTO KPEKUHTa

9 VYcTpoiicTBO 1 NPUHIMI ASHCTBUS peakTopa Katanutuiyeekol o pugopmunra

10 YcrpolicTBO W TPUHOUI JACHCTBHS PEAKTOpa THUAPOOYHUCTKH CBETJIBIX JUCTHUILISTOB
VY CTpoicTBO U MPUHIMIT AEHCTBUS PEaKTOPa KaTAIUTUUYECKO aJIKUIMPOBAHUS

11 VerpoiicTBO U MPUHLMII AEHCTBUS peakTopa H30MepU3aluu

KpuTepuu olieHKH 32 cCaMOCTOSATEIbHYI0 Pa0OTy CTy/deHTAa:

0 GamuoB - MOATOTOBIICH HEKAYECTBEHHBIH MOKJIAJ: TeMa HE PACKpbhITa, B HU3JIOXKCHUU JIOKIA[
OTCYTCTBYET YeTKasi CTPYKTYpa, JJOTHYecKas MOCIe0BaTeIbHOCTh, OTPaXKAIOIasi CYIIHOCTh
pacKpbIBA€MOW TEMBI:

1 Gamn - MOATOTOBJIEH HEKAYECTBEHHBIN MOKJIA/: TeMa PAaCKpbITa, OJHAKO B W3JIOXKEHUU JOKJIa/aa
OTCYTCTBYET YETKasi CTPYKTYpa, OTPaXKaoIIasi CYIIHOCTh PACKPBIBAEMON TEMBI,

2 Oanna - MOATOTOBIEH KAueCTBEHHBIM JOKIIAJ: TeMa XOpOIIO PAacKpbhiTa, B M3JIOKEHHUU IOKIaaa
MIPOCIICKUBACTCS YeTKasl CTPYKTYpa, JIOTUYECKas TOCIEI0BATENBHOCTh, OTPa)Karolias CYIIHOCTb
packpbiBaeMoil TeMbl. OJTHAKO CTYAEHT HE OCO3HAET POJIb U MECTO PaCKphIBAEMOT'0 BOMpoca B 00IIei
CXEMe€ NEePCIIEKTUBHBIX MPOLIECCOB HEPTENEPEepadOTKY;

3 Ganna - MOATOTOBJIEH KAueCTBEHHBIM JOKIAJ: TeMa XOPOIIO PACKpbITa, B W3IOKEHUHU JOKJaza
MIPOCIIC)KUBACTCS YeTKasl CTPYKTYpa, JIOTUYECKas TOCIEIOBATEIbHOCTh, OTPa)aromas CYIIHOCTh
packpbiBaeMoil Tembl. CTyIEHT XOpOIIO ameiaupyeT TepMuHaMu Hayku. OJHAKO 3aTpyAHSeTCS
OTBETHUTH Ha JIOTIOJTHUTEJILHBIE BOITPOCHI TI0 TeMe Jokiaaa (1-2 Bompoca).

4 Ganna - MOATOTOBIEH KAuyeCTBEHHBIM MOKIAJ: TeMa XOpOIIO PACKphiTa, B M3JIOKEHHH IOKIaga
MIPOCIICKUBACTCS YETKash CTPYKTypa JIOTHYECKash MOCIEI0BATENBHOCTh, OTPAXKAIOMIAs CYIIHOCTh
packpbpiBaeMoii Tembl. CTyneHT CcBOOOAHO ameuupyeT TepMuUHamu Hayku. OpHako Ha
JOTIOJTHUTEIBHBIE BOIMPOCH O TeMme Jokiaaa (1-2 Bompoca) OTBEYAaeT TOJBKO C IMOMOIIBIO
MpernoaBaTes.

5 6ayuIoB - MOATOTOBJICH KAueCTBEHHBIM JOKIIAA: TeMa XOPOIIO PACKPhITa, B HM3JIOKEHUH JIOKJIana
MPOCJICKMUBACTCS YETKas CTPYKTypa JIOTUYECKas IMOCIeq0BATeIbHOCTh, OTpaXKarolias CyIHOCTh
packpbiBaeMoii TeMbl. CTyZeHT CBOOOIHO aneJTUpyeT TepPMUHAMH HAYKH, JEMOHCTPHPYET aBTOPCKYIO
no3unuio. CriocobeH OTBETUTDH Ha JIOTIOJIHUTENBHBIE BOIIPOCHI 10 TeMe Jokiana (1-2 Bompoca).






