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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEBHOM JUCIUILIJINHE

«XHMMUD
(HamMeHOBaHWE TUCIIUTIINHBI )

Koxa xourpomupyemon
Ne | KonTponupyemsblie pa3aensl pOTHpY HaumenoBanue
KOMITETCHIINH (UJTU €€
/1 (TeMbl) AUCIUTUIMHBI OLIEHOYHOT'O CPEACTBA
YacTH)
1 | llepuogmueckuii 3axon JI.U. VK-1 KOJIJIOKBUYM, KOHTPOJIbHAS
Menpeneena pabota, Tect
2 KOJUTOKBUYM, KOHTPOJIbHAs
Ctpoenue aToma. OIIK-2 M, P
pabota, Tect
3 | Xumuueckas CBs3b U VK-1 KOJUTOKBUYM, KOHTPOJIbHAs
CTPOEHUE MOJICKYJI paborta, TecT
4 KOJIJIOKBHYM, KOHTPOJIbHAS
Bopna. PactBopsl OIlIK-2 M, P
pabora, TecT
3) KOJUIOKBUYM, KOHTPOJIbHAs
PacTBOpBI 271€KTPOJIUTOB YK-1 IM, P
pabora, TecT
HPUMEPHBIU HEPEYEHb OHEHOYHBIX CPEJICTB
HaunmenoBanue IIpeacraBienune
Ne Kparkasi xapakTepucTUKAa OLIEHOYHOI0
OLIEHOYHOI0 OLIEHOYHOT 0
n/n cpeacTsa
cpeacTBa cpencta B (poHE
CpencTBo KOHTPOJIS yCBOEHUS yueOHOro MaTepualia
TepMLI,[I asz[enI; I/IiI/I a3ﬂz;013 ,Z[I/ICI_II/IHJI;I/IHLI Bonpockr o
1. Konnokeuym » P P ’| TemaM / paznenam
OpraHM30BaHHOE Kak Y4YeOHOE 3aHsTHE B BHJIEC S ——
co0eceoBaHuUs MIpenojaBaTelis ¢ 00yJaroIuMuUCs.
CpenctBo IIPOBEPKU  YMEHHU MIPUMEHATD Kommiekr
2 Konmponvnas |nonydeHHble 3HaHUS U1 PEIICHHMs  3a4ad| KOHTPOJIbHBIX
paboma OTIPEIETICHHOTO TUTIA [10 TEME UJTK pa3ieNy yueOHOM 3aJIaHUi 110
JUCUUTIIIUHBI. BapHaHTaM
[IponyKT camMoCTOSTENIbHOM paboOThl  CTYJEHTA,
MPEJICTABISIIONINI CO00M KpaTKOoe HU3IOKEHHE B
MACbMEHHOM BHJI€ TIOJYYEHHBIX PE3YJIbTaTOB
TEOPETHUYECKOT0 aHajIu3a OINpPEACIICHHOW HayYyHOU
3 Peghepam P Tpe i Temsl pedepaToB
(yueOHO-HCCIe10BaTENbCKOM) TEMbI, I/I€ aBTOP _
packpplBaeT  CyTh  HCCIEAyeMOH  MpoOJIeMBl,
MPUBOAUT pPa3IUYHBICE TOYKH 3pPEHHUS, a TaKkKe
CcOOCTBEHHBIE B3TJISIbI HA HEE.
Cucrema CTaHJapTU3UPOBAHHBIX 3aJlaHui,
4 Teem MO3BOJISIIONIAsl ~ aBTOMATU3MPOBaTh  mporeaypy | PoHI TeCTOBBIX
' U3MEPEHHUs  YpPOBHA  3HAaHMM U YMEHHHU 3alaHuI
00ydJaronerocs.
Bun mpomexxyTouHOW aTTecTaluu MpeHa3HauYeH
A Tp yr 1 pen Kommiext
JUTSt OIICHKH CTETNeHU JIOCTVKCHHUS
5 3auem BOITPOCOB K 3a4eTy
3alJIaHUPOBAHHBIX  PE3yNbTaTOB OOydYeHHUS TIO L GYICTOR
3aBEPIICHUIO U3YYCHHS MOTYJISI TUCIIUTUTHHBI
By npoMeXyTOYHOM aTTecTalluu peaHa3HaueH Jist Kommnekt
6 Isaren OLICHKM CTENEeHH JOCTIDKEHUS 3aIlUIaHUPOBAHHBIX| 9K3aMEHAIMOHHBIX |
pE3yIbTaTOB OOYYCHHS IO 3aBEPUICHUIO H3y4YCHHUS] OWIIETOB U

TUCLIUTLIHHEI

BOTIPOCOB




OueHoYHBIE CPeICTBA AJI TEKYIIero KOHTPOJISA YCIeBaeMOCTH, POMeKyTOYHOI
aTTecTAlMHU M0 UTOraM OCBOEHMS TMCHUILIUHBI U Y4eOHO-MeTOAN4eCcKoe o0ecreyeHne
CaMOCTOSITEJIbHOM PadoOThI CTY1€HTOB

Bonpocekl k nepBoii pyoexHoil aTTecTanun
TECTbBI

|. BemecTBa. BemecTBa npocrhole U ci10kHble. DU3nYecKHe H XUMUYECKHE SIBJIEHUA. 3AKOH
coxpaHeHusi Maccbl. Pu3nYecKUe 1 XUMHYECKHe CBOMCTBA BelecTB. CMmecH.

1. Xumuueckue siBIeHUs HAOII0IAI0TCS TIPU:

1) rpo30BBIX pa3psaax;

2) cmemMBaHuM (popmainbIeruaa U BOIbL;

3) HarpeBaHUU CMECH HKEJIE3HBIX OMUJIOK U CEPHI;
4) punbTpPOBaHKE TOMATHOTO COKA.

2. I3 0IHOTO XMMUYECKOTO BEILIECTBA COCTOUT (PU3HUECKOE TETIO:
1) aBTOMOOWIIB;

2) TeneBU30p;

3) MebXuopoBas JIOKKA;

4) MeqHas MPOBOJIOKA.

3. PacTBOpeHueM B BOJie MOKHO OYHCTUTD:

1) >xene3HbIe OMUIIKU OT MPUMECEH TPEBECHBIX OIMIIOK;
2) MeHbIE OMUJIKU OT MPUMECH KEJIE3HBIX OMHIIOK;

3) HaTpuil OT IPUMECH KaJus;

4) XJOpu1 HATPUS OT MIPUMECH HUTpATa KaJusl.

4. MarHuT MOXHO HCIOJIb30BaTh JJs pa3feieHus Ha OTJeNIbHble KOMIIOHEHTBhI CMECH,
COCTOAIIYIO U3:

1) cepsl u kpacHoro pocdopa;

2) &eNe3HbIX U JPEBECHBIX OMUIIOK;

3) pedHoro necka v MUTHEBON COMBI;

4) moBapeHHOH COJIM U caxapa.

5. B Boze pasmemanu rivHy. Pa3genuts moiydeHHYH0 HEOJHOPOJHYIO CMECh Ha OT/CNIbHbBIC
KOMIIOHEHTHI (BOAY H TTMHY) MOXHO:

1) punbpTpoBaHUEM Ha OyMa)KHOM (PUIIBTPE;

2) TUCTUILISIIUEH;

3) oTcTamBaHuEeM;

4) ¢ TOMOIIIbIO MarHUTA.

6. ®unbTpoBaHUe HA OyMa)XHOM (PUIIBTPE MOYKHO MCIIOJIb30BATh IS pa3esieHHs Ha OT/IEIbHbIe
KOMITOHEHTBI CMECh, COCTOSIITYIO U3:

1) Bozb! 1 yKCyCa;

2) Mena 1 BOJbI;

3) OeH3MHA B BOJIBI;

4) Bozbl U caxapa.

7. C moMo11b10 BOJBI ¥ (PUIBTPOBAHUS MOXKHO Pa3JeIUTh HAa OTJEIbHbIE KOMIIOHEHThI CMECh!
1) noBapeHHOI cosu U caxapa;

2) caxapa M IpEBECHBIX OIUJIOK;

3) noBapeHHOM COJIN U MYKH;

4) rekcaHa ¥ remnraHa.



8. O mpoTekaHuy XMMUYECKOTO SIBJICHUS 00513aT€IIbHO CBUIETEIHCTBYET:
1) BbIICIIEHNE SHEPTHH;

2) MOSIBJICHHUSI 3a11axa;

3) oOpa3oBaHKE HOBBIX BEIIECTB;

4) I3MEHEHHE arperaTHOr0 COCTOSIHUS BEIIECTBA.

9. INosiBeHueM 3amaxa CONPOBOXKIAIOTCS XUMUYECKUE SIBJICHHUS, TPOTEKAIOIINE BCIIE/ICTBUE!
1) pacTBOpeHus Cyab(uIa KaJIus B COISHON KHCIIOTE;

2) mporyckaHue YrieKUCaoro ra3a B U3BECTKOBYIO BOJLY;

3) Tp0o30BBIX pa3psOB;

4) pacTBOpEHUs MUTHEBOU COABI B CEPHOM KUCIIOTE.

10. O6pa?>OBaHI/IeM ocagka COIIPOBOXIAOTCA XHUMHUYCCKUC ABJICHHSA, IIPOTCKAOIIUEC B

pe3ynbrare:

1) cmemuBanue Boanbix pacteopoB KOH u HCI;
2) nponryckanue CO2 B Bogublil pactsop Ba(OH)z;

3) pactBopenue SOz B H20;

4) cmemmuBanue BoaHbIX pactBopoB Na>SO4 u BaClo.
Bomnpoc Otser
1 1,2,3
2 4
3 1
4 2
5 1,2,3
6 2
7 2,3
8 3
9 1,3
10 2,4

Il. Atom. XumMnyeckuii 3j1emMeHT. Annorponus. XuMuyeckue (opmy.iabl. XUMHYECKHe

YPaBHECHUSA. 3aKoH INOCTOSIHCTBA COCTAaBAa. Mo.nelcy.ﬂa. Hon. BemecrBa MOJIEKYJISIPHOTO M
HEMOJICKYJISAPHOIo CTPOCHMUS. OTHoOCHUTE/IbHbIE ATOMHAN U MOJICKYJSApHass Macca.

1. Vkaxure IMMPAaBUJIBHLIC 3aITUCH:
1) M (Hz) = 2;

2) ma (F) =19 u;

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

4) M; (H2S0s4) =98 .

2. YKaXHTE YHCIIO OJICMCHTOB, BXOJAINHWX B COCTaB HNCPCUYHUCICHHBLIX BCUICCTB — CHIIAH,

bynnepen, kapObopyHa, rpadur:

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

3. O XuMHYECKOM dJIeMEHTE (a HE O TIPOCTOM BEIIECTBE) BOAOPO PEUb HIIET B YTBEPIKICHHSIX:
1) camblii pactipocTpaHeHHbIN BO BeenenHoi;

2) HEe UMeEeT 3araxa;

3) BXOJIUT B COCTaB BCEX KUCIIOT;

4) B Bojie MaccoBas nost pasHa 11,1%.

4. OT™MeThTe YTBEP)KICHUS, B KOTOPBIX TOBOPUTCS O MPOCTOM BEIIECTBE (2 HE 0 XUMUYECKOM

AJIEMEHTE) KUCIOPOI:



1) BXOIUT B COCTaB BCEX OKCHUJIOB;

2) y4acTBYET B IIPOLIECCE ABIXAHUSI PACTEHUH U )KMBOTHBIX;
3) I10X0 pacTBOPUM B BOJIE;

4) UMeeT HECKOJIBKO U30TOIOB.

5. KaK HpOCTOC BCIICCTBO, TaK U XI/IMI/I‘-IGCKI/Iﬁ QJICMCHT OTpancaeT 3alluCh:
1) Oz;

2) 0Z;

3) Cu;

4) 2Ho.

6. XuMUYECKHI SJIEMEHT XapaKTePU3YETCS:

1) pacipocTpaHEHHOCTBIO B IPUPOJIE;

2) MaccoBO# J0J1€H aTOMOB B BEILIECTBE;

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

7. IIpocToe BemiecTBO XapaKTepU3yeTcs:
1) BalEHTHOCTBIO;

2) ciocOOHOCTHI0 HAMAarHUYUBATHCS;

3) 3apsanom siapa;

4) pacTBOPUMOCTBIO.

8. Kak arom, Tak U mpoCTOE BEUIECTBO XapaKTEPU3YETCS:
1) pasmepowm;

2) Maccoi;

3) IEKTPOOTPHUIIATENHHOCTHIO;

4) BaeHTHBIMU BO3MOKHOCTSIMH.

9. 3Hasg xumMHUecKyIo (HOpPMYyITy BEIIECTB, MOXKHO:

1) paccunTaTh MaccoBbI€ JOJIH ATOMOB JIEMEHTOB;

2) HaliTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO ((POPMYIBHYIO) MacCy;
3) onpenenuTh CPEIHIOI0 MAacCy MOJIEKYJIbI BEIIECTBA,;

4) mpencka3aTh paCTBOPUMOCTh JTFOOOTO BEIIECTBA B BO/IE.

10. I[Be MOJICKYJIBI KUCJIOPOJa ITOKAa3bIBACT 3aIINCh:

1) 20;

2) Oy;

3) 20y;

4) 2/3 Os.
Bormpoc OtBet
1 1,2
2 2
3 1,34
4 2,3
5 3
6 1,2,3
7 2,4
8 1,2
9 1,2,3
10 3




I11. MoJsb. Moasipaasi macca. 3akoH ABorajgpo. MosisipHasi KOHIIeHTPauus rasa.

1. VkaxuTe MOJAPHYIO KOHIEHTparmio (Momb/am°) Hz Maccoif 3 T, HOMEIIEHHOTO B COCYI
o0seMoM 5 M

1)0,1;

2)0,2:

3)0,3;

4)0.4.

2. Ogua Motk Bogsl (1 = 4°C, p = 101 klla) comepkutcs B €€ MOPIHH 00bEMOM:
1) 22,4 am3;

2) 0,18 am3;

3) 36 mm3;

4) 18 o>,

3. Haubonpmree uncio monekyn (t = 25°C, p = 101 klla) cogepkurcst B mopuuu:
1) a30Ta XUMUYECKUM KOJHMYECTBOM 3 MOJIb;

2) yraekucioro raza Mmaccou 440 t;

3) Boabl 00beMOM 36 oM

4) o30Ha 06BeMoM 400 1v°.

4. B peakuuu CHUHTE€3a aMMHAaKa U3 MPOCTHIX BEUIECTB OOBEM a30Ta OTHOCHUTCS K O0BEMY
BOJOPOJA KaK:

1)1:1;

2) 1:2;

3)1:3;

4)1: 4.

5. Il;noTHOCTH (H.y.) Kakoro rasa paBHa 1,964 r/am>?
1) metana;

2) KucIopoa;

3) o30Ha;

4) yriekucioro rasa.

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

2) okcuna yriepoaa (1V);

3) o30Ha;

4) kucnopoaa.

7. OTHOCHUTENBHAS TJIOTHOCTD Ta3a Mo TeNinio paBHA 4. UeMy paBHa OTHOCHUTEIbHAS MIIOTHOCTh
rasza no BoAaopoay?

1) 2;

2) 8;

3) 16;

4) 32.

8. OrH MOJTb COIEPIKHT MOPIIUN BEIICCTB:
1)22,4 M® KUTKOM BOJIBI;

2) 22,4 am° kucnopona (H.y.);

3) 48 r 030Ha;

4) 233 r cynbdara Oapwusi.

9. Boibepute npaBuiibHbIE YTBEpKAeHUS. [Ip1 0MHAKOBBIX YCIOBUSX B MOPLUUSIX KUCIOPOAA U
030HA PaBHOTO 00beMa COJIEPIKUTCS;



1) oqHAKOBOE YHCIIO AaTOMOB;
2) OIMHAKOBOE YUCIIO MOJIEKYJI;
3) onuHakoBasi Macca;

4) pazHas macca.

10. Bribepute mnpaBwiibHBIE YyTBepxkaeHHUS. lIpW OAMHAKOBBIX YCIOBUSX MOPLMU O30HA U
KHCJIOPO/1a PaBHOM MacCCHhI:

1) copepxaT 0JIMHAKOBOE YMCIIO aTOMOB;

2) copepiKaT OJJMHAKOBOE YMCIIO MOJIEKYJT;

3) 3aHMMAIOT paBHBINA 00BEM;

4) conmepkar 0OJUHAKOBOE CYMMAapHOE YUCIIO POTOHOB B aTOMaX.

OTtBeT
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IV. TunoBble pacueTHbIE 3a1a4YH

1. Cmemanu cepy maccoii 6,40 I IIMHKOBBIMU OMMIIKAMH XUMHUECKUM KoiaudecTBoM 0,15 Moib
u cMech Harpenu. Halinqure Maccy (') MOJIy4€HHOTO MPOAYKTa.

2. Cmemamu paBable 00beMbl O2 u CoHz. Haliiure OTHOCHTENBHYIO IUIOTHOCTH MOJYYESHHOM
ra3oBoi cMecH (H.y.) IO BOJIOPOAY.

3. Paccumuraiite maccy (T) aToMOB XJI0pa B MOPIHH xJopuaa amomuaus 13,35 .

4. MaccoBas 10J1 KUCJIOPOJia B €ro cMecH ¢ renueM paBHa 80%. PaccuuTaiite 00beMHYIO J0IT1O
(%) remus B cMeCH.

5. MaccoBas 1011 aTOMOB XJiopa B ero okcuje paBHa 47,02%. Ykaxute popMyiry okcua.

6. MaccoBas 07151 aTOMOB 2JIeMeHTa B okcujie 9304 paBHa 72,4%. UTo 310 3a 31eMeHT?

7. JlaHbI 06pa3Isl XJI0pa ¥ aMMUaKa, KaKIbIA 00beMoM (H.y.) 2,24 1v°. Bo CKONBKO pa3 umcio
aTOMOB B OJTHOM U3 00pa3roB OombIie?

8. T'a3bl KHCIOPOJ U a30T CMEIIald B MAcCOBOM OTHOIIeHHH 1: 3 cooTBercTBeHHO. HaiimuTe
Maccy (T) Takoii cMecu 06bemMoM (H.y.) 100 ave,

9. Cmemanu paBHbIe Macchl Ta30B CHa 1 N2. HaiimuTe OTHOCHUTENBHYIO IIIOTHOCTH ATOH T'a30BOi
CMECH 10 XJIOpY.

10. Maccer nopuit Oz u CO paBubl. Haiinute otHomenune oovema CO k 00bemy Oo.

Bomnpoc OtBer
1 14,551
2 14,5

3 10,651
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V. Ctpoenue siiep atomoB. M3oTonbl. Hykaunabl. SIBjieHust painoakTUBHOCTH

1. DIeKTpOHEHTpaIbHBIH aToM a30Ta comepxkut 7p u 7e. Mon N conepxut:
1) 7p u 7e;

2) 10p u 7e;

3) 7p u 10g;

4) 4p u 10e.

2. DNeKTpoHeHTpaIbHbI aToM Kanbius coaepxut 20p u 20e. Mon Ca?* conepxuT:
1) 20p u 20eNe

2) 18p u 20¢;

3) 20p u 18e;

4)20p u 22e.

3. Bonbimie mpoTOHOB, YeM AJIEKTPOHOB COICPIKHUT YaCTUIIA, CUMBOJI (PopMysia) KOTOPOH:
1) NH4™;

2) Mn;

3) S%;

4) Oo.

4. Yuciio mpoTOHOB PaBHO YKCITY AJIEKTPOHOB B YacTuile, (hopmysia KOTOPOH:
1) NH4™;

2) T20;

3) H30%;

4) SO4%.

5. Yncnno npoTOHOB B AJIEKTPOHEUTPATIBHOM HYKITU/IE:

1) Bcerna paBHO 4KMCTy HEHTPOHOB;

2) Bceraa paBHO YUCITY JIEKTPOHOB,;

3) paBHO aTOMHOMY HOMEpPY 3JIEMEHTA B MIEPUOANUECKOI CUCTEME;

4) paBHO Pa3HOCTH MEXTY HYKJIOHHBIM YUCJIOM U YUCJIOM TEHTPOHOB.

6. MaccoBoe 9nciio B TOYHOCTH PAaBHO OTHOCUTEIILHOM aTOMHOW Macce JIIs HyKJTU/Ia:
65~

1) *Cu;

2) 12C;

3) 3Cl;

4) #Na.

7. DNeKTpOHEUTpabHBI aTOM KaKOTO 3JIEMEHTa COJEPIKUT CTOJIBKO K€ JIEKTPOHOB, CKOJIBKO
MX COJIEPXKUT B IBYX noHax NH"?

1) N;

2) F;

3) Ne;

4) Ca.

8. Ykaxxure CUMBOJI CaMOU TSDKEJION YaCTULIBI:



1) o;
2) p;
3) D;
4H)T.

9. CKONBKO PA3IMYHBIX MO HM30TOIMMHOMY COCTaBY MOJIEKYJ BOJOPOJa MOXHO TONYyYUTh W3
HYKJIUIOB 'H,DuT?

1) 4,

2) 6;

3) 8;

4) 10.

10. CKOJ‘IBKO paSJ'II/I‘IHI)IX I10 I/I30T01‘IHOMy COCTaBy MOJ‘IeKyJ'I BOAbI MOKHO l'IOJ'Iy‘lI/ITB nu3 HYKJ'II/I,HOB
H, D, T u 10?

1) 2;

2) 4,

3) 6;

4) 8.
Bompoc OTtBer
1 3
2 3
3 2
4 1
5 2
6 2
7 4
8 1
9 2
10 3

V1. CTpoenue 3JIeKTPOHHBIX 000/104€K ATOMOB

1. Vkaxure aeKTpOHHYIO KOH(MUTYpaIHIo aTOMa 3JIEMEHTa ¢ IPOTOHHBIM YucIoM 15:
1) 1s?2s%2p3s?;

2) 1s22s22p83s23p*;

3) 1s22s22p°3s23p?;

4) 1s22s22p°3s23p°.

2. KakoBa cokpaiiieHHas 3JIeKTpOHHAs! KOHPUTYpAIHsl aTOMa JIEMEHTa C IOPSIIKOBBIM HOMEPOM
20?

1) [Ar] 4st;

2) [Ne] 3s;

3) [Ar] 4s?;

4) [Ne] 3s2.

3. YkaxkuTe 31eKTpOHHYIO KoH(Hrypanumio Hykauia 1° H:
1) 1s%;

2) 1s%;

3) 1s22s;

4) 1s22s2,

4. CKOIBKO HECTIAPEHHBIX 3JIEKTPOHOB COAEPKHUT HYKIUI °N B OCHOBHOM COCTOSHHUU?
1)1,
2) 2;



3) 3;
4) 4.

5. VKaXuTe COKpAICHHYIO 3JCKTPOHHYI0 KOH(QHUI'YpAI[MHI0 OCHOBHOTO COCTOSHHSI aroMa
MapraHma:

1) [Ar] 3d4s?;

2) [Ar] 3d°4s?;

3) [Ar] 3d%4st;

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

6. Unciio HecapeHHBIX AJIEKTPOHOB B aTrome ¢hochopa B OCHOBHOM COCTOSTHUHM PaBHO:
1) 5;
2) 4
3) 3;
4) 2.

7. HaubospIiee 9MCIO BAaKAaHTHBIX (HE3aIlOJHEHHBIX) OpOHMTANICH HA BHEUTHEM AJICKTPOHHOM
CJIO€ B OCHOBHOM COCTOSIHUU UMEET aTOM:

1) Na;

2) Al;

3) P;

4) Cl.

8. VYkaXure YuciI0 He3armoJTHEHHBIX 3d-0p6HTaJICI>'I B OCHOBHOM COCTOsHHH aTOMaA V:
1) 4;
2) 3;
3) 2;
4) 1.

9. qI/ICJ'IO HGCHapCHHLIX BHGKTpOHOB B OCHOBHOM COCTOAHHUU aTOMa Cr paBHOZ
1) 6;
2) 5;
3) 4,
4) 3.

10. Vkaxure CYMMAapHO€ 4YUCII0 S-SJ'ICKTpOHOB B OCHOBHOM cocTosgHnu aroma Cu:
1) 8;
2) 6;
37,
4)5.
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VII. Ilepuoanyeckasi cucTeMa XUMHYECKHX 3JIEMEHTOB

1. Herqe OCTAJIbHBIX IICPCUNCIICHHBIX 3J'I€KTpOH TepHeT aTOM:
1) Na;

2) Mg;

3) Al;

4) Si.

2. Kakue yTBep:KIeHHs CIIpaBeUIMBHI I MocienoBareinbHocTh ieMeHToB C, N, O?
1) ceBa HaIIpaBoO YMEHBILACTCS pallyC aTOMa;

2) cieBa HallpaBO YMEHbILAETCS 3JIEKTPOOTPULIATEIIBHOCTh ATOMOB;

3) cpaBa HaJIEBO BO3PACTACT YHCIIO AIEKTPOHHBIX CIIOCB;

4) crneBa HaMPaBO YBEIMYUBACTCS YUCIIO BAJICHTHBIX AJIEKTPOHOB.

3. AToMm sneMeHTa 3-r0 HEpPHOJAa B OCHOBHOM COCTOSHUM COAEPKHMT TPU HECHAPEHHBIX
a5ekTpoHa. KakoBbl (hOpMyJIbI JIETYUEro BOJOPOIHOIO COETMHEHHS M BBICILIETO OKCH/IA DJICMEHTA.

1) OH2 u 220s:

2) OHs n 9203,

3) OHz 1 920s;

4) OH2 u 9320s.

4. Pacniono)eHHbIE B OJJHOM U TOM JK€ Iepuojie XMMrudeckue aneMeHTsl Ca u Se paznuyarorcs
MEXIy COOOM:

1) 4nCIIOM BaJICHTHBIX 3JEKTPOHOB B aTOME;

2) paguycoM aToma;

3) ¢opmyIioii BBICIIETO OKCUA;

4) 4ynCIIOM 3JIEKTPOHHBIX CJIOEB B aTOME.

5. ®opmyna Beiciiero okcuaa daemMenTa 20s. YkaxkuTe GopMyiy ero JeTydyero BOJAOPOJHOTO
COETUHEHUSI:

1) OH;

2) DHy;

3) OHs;

4) DHa.

6. Katuon HekoToporo snementa I%" umeer snextponnyto xoHpurypammo 1s22522p®3s23p®. K
KAKOMY CEMEWCTBY OTHOCHUTCS JIEMEHT O?

1)s;

2) p;

3) d;

4) f.

7. K KakoMy ceMeHCTBYy OTHOCHTCS >JI€MEHT, KaTHOH KOToporo %' mMeeT »IeKTpOHHYIO
koH(puryparmio 1s22s22p°3s23p5?

1)s;

2) p;

3) d;

4) f.

8. 3Hasg TONBKO HOMEp Tpynmbl A, B KOTOPOW pACHOJOXKEH D3JIEMEHT, MOXKHO JUIsl HEro
npecKa3aTh:

1) bopmMyIly BOIOPOAHOTO COCTUHEHUS;

2) YUCII0 PHEPTETUUECKUX YPOBHEH B aTOME;

3) dbopMyIy BBICIIETO OKCHJIA;



4) yKnCIlo BaJIGHTHBIX 3JIEKTPOHOB B aTOME.

9. ®opmyna BeIcHIETO OKcHaa 3jieMeHTa 2207. YKaXuTe SJIEKTPOHHYIO KOH(PHUTYpaIuio
BaJICHTHBIX JIEKTPOHOB aTOMa 3JIEMEHTA!

1) ns?np?;

2) ns’np3;

3) ns?np*;

4) ns’np°.

10. [110THOCTH MPOCTEHIIIETO BOAOPOTHOTO COSTMHEHUSI HEKOTOPOTO DJIEMEHTA TaKasl Ke, KaKk 1
y KHCJIOpoAa. YKaKUTE COKPAIICHHYIO 3JIEKTPOHHYIO KOH(UTYpaIMIo aTOMa 3JIEMEHTa!

1) ...2522p%
2) ...3s%3p*
3) ...3s%3p%
4) ...28%2p°.
Bomnpoc Otser
1 1
2 1
3 2
4 1,2,3
5 3
6 3
7 1
8 1,34
9 4
10 3

VIII. IIpupoaa u Tunbl XuMu4eckux cssei. KoBajnenTHas cBsi3b

1. Tonbko MO OOMEHHOMY MEXaHU3MY KOBAJIEHTHBIE CBS3M 00pa30BaHHI B:
1) Monexyiie BO/bI;

2) noHe aMMOHHS;

3) MoJIeKyJie aMMHaKa;

4) monexyne gropuma 6opa (I1).

2. Tlo JDOHOPHO-AKIENTOPHOMY MEXaHHW3MY XHUMHUYECKash CBS3b 00pa3yeTcs B MOJIEKyJax
(MoHax):

1) H3N - BF3;

2) H30™;

3) NHs3;

4) COs.

3. ATOM ¢ 31eKTpOHHO# KoHpurypamuei 1522s22p° MoxkeT 06pa3oBaTh KOBAICHTHBIX CBA3EH IO
00OMEHHOMY MEXaHU3MY:

1) uetbipe;

2) Tpu;

3) nBe;

4) oany.

4. AToM c 3NIeKTpOHHOI KoHuryparueii 1s22s22p* MoskeT 06pa30BaTh KOBAJIEHTHBIX CBs3eil MO
0OMEHHOMY MEXaHU3MY:

1) uetsipe;

2) Tpw;

3) nBe;



4) onny.

5. Toapko OAHY KOBAJICHTHYIO CBSI3b IO OOMEHHOMY MEXaHU3MY MOTYT 0Opa30oBaTh aTOMBI
JJIECMCHTOB:

1) N;

2) H;

3) Cl;

4) O.

6. Tpu cBsI31 IO OOMEHHOMY MEXaHU3MY U OJIHY 10 JOHOPHO-aKIENTOPHOMY MOXET 00pa3oBaTh
aToM:

1) C;

2) O;

3)N;

4) F.

7. JIBe CBs3M IO OOMEHHOMY MEXaHU3MY U JIBE M0 TOHOPHO-aKI[ENTOPHOMY MOXET 00pa30BaTh
aToOM:

1) H;

2) F;

3) O;

4) Li.

8. Ilpu oOpazoBaHMHM XWUMHYECKOW CBS3M B POJIM AaKICNTOPA 3JCKTPOHHOH Maphl MOTYT
BBICTYTIATh:

1) atom H;

2) won HY;

3) annon H;

4) monekyna BFs.

9. Ilpu oOpa3oBaHUM XMMHUYECKOW CBS3M B KAuyeCTBE JOHOpA AIIEKTPOHHOW Iapbl MOTYT

BBICTYIIATh:
1) atom H;
2) anuon H,;
3) monexyna NHs;
4) monexyna CHa.
10. CBs3b, 0Opa3oBaHHast 10 JOHOPHO-aKLENTOPHOMY MEXaHU3MY, IPHUCYTCTBYET B YaCTHUIIAX:
1) HNO3;
2) H20;
3) NHs;
4) CO.
Bormpoc OtBet
1 1,3
2 1,2
3 2
4 3
5 2,3
6 3
7 3
8 2,4
9 2,3
10 1,4




Oxkcuanl

1. Okcup amoMHUHUS TPOSIBIISIET KUCIOTHBIE CBOMCTBA, pearupys c:
1) H20;

2) HNOg;

3) KOH;

4) Na0.

2. Oxcua menu (I1) 1 okcu MHKa MPOSIBIISIFOT OCHOBHBIE CBOMCTBA, pearupys c:

3. Ykaxure GpopMyIly OKCHIIOB, KOTOPBIE MOT'YT B3aHMOJICHCTBOBATH C KMCIIOPOIOM:
1) COy;

2) CO;

3) P20s;

4) SO;.

4. B nipobupku, conepxariue okcuasl Al20s3, SOz, P2Os, K20, SiO2, nobaBuiau Boay. Jlakmyc
IpUOOpPETAET KPACHYIO OKPACKY B IPUOOpKaxX ¢ OKCHJIAMU:

1) Al203, SOs3;

2) SO3, P2Os;

3) K20, P05

4) SO3, P20s, SiOo.

5. Mexy coboif MOTYT B3aMOJIEHCTBOBATh OKCH/IbI, 00pa30BaHHBIE 2JIEMEHTAMU C ATOMHBIMU
HOMEpPAMH:

1)1 ul3;

2)4mull;

3) 1 u30;

4) 12 u 16.

6. B mpo6upkwu, conepsxkamue okcuasl BaO, CuO, N2Os, Na2O u ZnO, no6aBunu Boxy. Yucio
MPOOUPOK, B KOTOPBIX JIAKMYC IPUOOPETAECT CHHIOI OKPACKY, PABHO:

1) 5;

2) 4,

3) 3;

4) 2.

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

2) CO;

3) SO3;

4) H20.

8. Ilpu B3auMOIeHiCTBUM KaKOTO OKCHJIAa ¢ BOJHBIM pacTBopoM KOH o0Opasyetcs coib cocraBa
K[3(OH)4]?

1) MnQOsg;

2) N2Os;

3) Cr203;

4) CrOa.



9. Vkaxute (GopMyly OKCHIA, MOJEKYIa KOTOPOrO COAEPIKUT YEThIPE HEIMOJIEIIEHHBIE aphl
SIICKTPOHOB:

1) SO;

2) COy;

3) SOg3;

4) H20.

10 B MOPAAKE ITOCICAOBATCIBHOIO YBCIWYCHHUA 4YHCIa HEIIOACICHHBIX IIap 3JICKTPOHOB B
MoJIeKyIIe (POPMYJIbI OKCHIOB 3alMCaHbl B PALY:

1) H20, SOz, SOz, CO;

2) H20, SO, CO2, SOs3;

3) H20, SO3, SO, COy;

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

Bompoc OTtBet
1 3,4

2 2

3 2,4

4 2

5 2,4

6 4

7 1,34
8 3

9 2

10 4

OcHoBanus

1. T'mapokcun amoMUHUS 00pa3zyercs MpH B3aMMOJACHCTBHH (DJIEKTPOIMTHI B3SITHl B BUJC
BOJIHBIX PaCTBOPOB):

1) Al20su H20;

2) AlO3u KOH;

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

4) Alx(SOa4)s (3,42 1) u KOH (6,72 1).

2. Mexmy coboi B3anMOIEHCTBYIOT (CHIIbHBIE OCHOBAHUSI B3THI B BUJIE BOJHBIX PAaCTBOPOB):
1) HCl u Ba(OH)z;

2) NaOH u Be(OH)z;

3) KOH u NaCl:

4) Ca(OH)2 u SOs.

3. C paszbasnennsiM pactBopoM NaOH pearupyer kax/ioe u3 BEIIeCTB B IPyIMIIax:
1) AL, KCI, (NH4)2S0;

2) P202, AI(OH)3, CuClz;

3) Mn207, ZnO, H3POy4;

4) SO, FeCls, Zn(OH)z.

4. lllenoun pearupyroT cO BCEMHU:
1) pacTBOPUMBIMHU COJISIMU;

2) KUCJIOTaMU;

3) oxcunmamus;

4) ampOTEpHBIMU THIPOKCUAAMHU.

5. OcHOBaHME MOKHO MOJIYYUTh NPU B3aUMOAECHCTBUHU:



1) Fe203 u H20;

2) MgSOas (p-p) u NaOH (p-p, u36bITOK);
3) Zn(NO3)2 u KOH (p-p, u30bITOK);

4) Ku Hz0.

6. Hutpat menu (Il) oOpasyercs, korga Mexay coboil pearupyroT (3JeKTPOJIUTHI B3STHl B BUJIE
BOJIHBIX PaCTBOPOB):

1) CuO u HNOg;

2) Cu(OH)2 u NaNOs;

3) CuCl2 u NaNOs;

4) Cu(OH)2 u KNOsa.

7. O6a pearenta — H.SO4 (paz6.) u KOH (pa30.) — B3auMOACHCTBYIOT C:
1) CuCly;

2) AlLOg;

3) Cr(OH)s;

4) CaO

8. l'uapokcun Hatpust oOpa3yercs Ipu B3aUMOICHCTBUY:
1) NaCl (p-p);

2) FeO;

3) H2SOq;

4) HNO3

9. Ilpu komHaTHOI Temneparype runpokcun meau (1) pearupyer c:
1) NaCl (p-p);

2) FeO;

3) H2SOq4;

4) HNO:s.

10. TuApOKCH/I IIMHKA U OKCHJ] ATFOMHHHS TI0 OTAETBHOCTH B3auMoeicTByIoT ¢ (25°C):
1) cosstHOM KUCIIOTOM ¥ MarHuewm;

2) cepHOM KUCIOTOM U THIPOKCUAOM HATPHUS;

3) a30THOM KUCJIOTOM U XJIOPUJOM KaJlus;

4) rugpokcuioM Oapus ¥ HUTPATOM HaTpHsl.

Bormpoc 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

Kuciaorsl

1. OnHOOCHOBHBIM KHCJIOTaM OTBEYAIOT BCE KUCIOTHBIE OCTAaTKH (3apsl HE
yKa3aH):
1) CH3COO, S04, S;
2) NO3, NO2, CH3COO;
3) NO2, SO3, NO3;



4) CHsCOO, PO, CI.

2. Ykaxute GopMyIry YETBEPTON «IMITHEH)» KUCIOTHI:
1) HCI,

2) HBr;

3) HI;

4) HF.

3. CepoBoiopoj1 00pa3yercs, Korjaa Mexay co0oi pearupyror:
1) HCI (p-p) u cynbdar Hatpus;

2) HNO3 (koHi1.) u cynbhua Kaaus;

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

4) H2SO4 (pas6.) u cepa.

4. Paznuuuth NpOOUPKU C pa30aBICHHBIMUA COJISIMU U CEPHOU KMCIIOTAMU MOYKHO C TTIOMOIIBIO:
1) muTHEBOM COMIBI,
2) TUAPOKCH/IA KAJIHS;
3) runpokcua d6apus;
4) menu.

5. Paz6asnennbie Bogubie pacTBopbl HCI 1 H3POs4 MOXHO pa3iuyuuTh ¢ MOMOIIBIO:
1) NaNOs;
2) AgNOs;
3) Ca(OH)2;
4) NaxCOs.

6. ®opMyna KMCIIOTHI, OTBEYAIOIEH BBICIIEN CTENEHU OKUCIEHHS aroma dneMenTa, HaD207.
Kakue ele KUCIOTh COOTBETCTBYIOT TAKOM CTEIIEHH OKUCIICHHUS DIIEMEHTA?

1) H23207;

2) H303;

3) H5D0s;

4) Hs30u.

7. Kak H2SOg4 (pa36.), Tak u HCI (pa306.) pearupytot c:
1) CuO;

2) AI(NO3)3;

3) BeOH)y;

4) Ag.

8. IIpobupkwu ¢ pazbaBineHHbIMUH H2SO4 11 H3PO4 MOXHO pa3muuuTh ¢ TOMOIIBIO:
1) KOH;

2) MgO;

3) Cu;

4) makmyca.

9. Kucnotsl 006pa3yroTcst Ipy paCTBOPEHUH B BOJIE OKCHJIOB 3JIEMEHTOB CEMEHCTB!
1)s-up-;

2) p-ud-;

3)s-ud-;

4) s-, p-, d-.

10. KucnotHble CBOMCTBA COSAMHEHUH TTOCTETICHHO HAPacTalOT B HPYIIMAX:
1) HF, H2SO4, HCIOg;

2) H2SO4, HF, HCIOg;

3) HAIO2, H2CO3s, HNOg;



4) Ho,CO3, HAIO2, HNO:a.

Bomnpoc 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

Com

1. Conb obpasyercs, korna ¢ H2SO4 (paz6.) pearupyrot:
1) KCI (p-p);

2) Na;COg;

3) Cu;

4) Ca(OH)a.

2. Ykaxure pAaa, B KOTOPOM KaXKI0€ U3 BCHICCTB B pE€aKIIUU C COJITHOU KHUCJIOTOH 06p33yeT COJIb:
1) Zn, Al203, K>SOs;

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

3) NaNO3, KF, Ca(NO3)2;

4) CuO, NaOH, SOa.

3. Jaubr dpopmynsr Berects: Mg, Mg(OH)2, MgCOs, MgO. Ckoibko U3 HHUX B PEaKIMU C
A30THOM KHUCIIOTOU 00pa3yroT coib (comu?)

1) 4,

2) 3;

3) 2;

4) 1.

4. C obpazoBaHuEM COJIM C BOAHBIM pacTBOpoM cyibdara meau (I1) pearupyrot metasmisl.
1) Zn;
2) Hg;
3) Ag;
4) Fe.

5. B BotHOM pacTBOpe XMMHUYECKOE B3aMMOJICHCTBIE BO3MOKHO MEXKTY COJISIMU:
1) NazS u CuCly;

2) CaCl, u Na.COs;

3) Ba(NOz)2 u KCl;

4) AgNOs 1 NaF.

6. Conb oOpasyercs, korya k pactBopy BaCl, nob6asmnsior:
1) a30THYIO KHCIIOTY;

2)CepHYIO KHCIIOTY;

3) cynbar xanus;

4) HUTpAT HATpPHUS.



7. BBoTHOM pacTBOpE OCYIIECTBUMBI PEAKIIMH MEXKTY:
1) NaCl u BaCOs3;

2) ZnSO4 u KOH;

3) Zn(NO3)2 u Cu;

3) FeS u HCI.

8. CoJib MOXKHO TIONYYHTH [TPU B3aHUMOJICHCTBUH:
1) ZnSO4 (p-p) u Mg;

2) Al203 1 HNOs;

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

4) BaCOs u NaNO3 (p-p).

9. Cynbdar Kanbus o6pasyeTcsi, KOra BOAHBIA PACTBOP XJIOPHA KAlIbIIUs PEarupyer C:
1) NaHSOs3;

2) BaSOyg;

3) NaxSOyg;

4) K2SO:s.

10. Conb aMMOHUSI MOKHO TOJYYHUTh [IPH B3aUMOJICHCTBUU:
1) aMmMHaka u BOJBL;

2) aMMHaKa 1 pa30aBICHHON CEPHON KHCIIOTHI,

3) cynbdaTta aMMOHHS XJIOpUia Oapus;

4) xmopuaa aMMOHHS 1 HETpata cepedpa (1).
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Cssi3b MEKAY KJJacCaMi HECOPraHUIECCKHUX BEIIECTB

1. MoryT COBMCCTHO HAaXOIUTHCA B BOAHOM paCcTBOPEC BCIICCTBA, (I)OpMyJILI KOTOPBIX:
1) (MgOH)CI u HCI;

2) CUOH)NO3 u KOH,;

3) NH4sHCO3 u NH3 - H20;

4) NaHCO3 u H3COsa.

2. C xaxpIM U3 BelecTs, popmyisl koTopeix Oz, KOH, H20, B3aumoneiicTyer:
1) ammuak;

2) okcup cepsl (VI);

3) okcun cepsl (1V);

4) oKCHJT MarHusl.

3. C KOH (p-p) pearupyer Kax/10€ U3 BEIIEeCTB, ((OpMyIbl KOTOPHIX MPUBEICHBI B Psiiax:
1) CO2, P20s, NaHCOs3, Al(OH)3;

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

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

4) CuCly, SOs, BeO, SiOa.



4. Muruapooprodochar aMMOHHUS B BOJHOM PACTBOPE pPearupyer C BEIieCTBaAMHU, (HOPMYJIbI
KOTOPBIX:

1) NHg;

2) KOH,;

3) H3POy;

4) H2SOs.

5. Jns ocymectienus nepexonaa Ca(HSOz)2, — CaSO3 He0OX0UMO B3SITh:
1) H2SOg3;

2) KOH,;

3) H2SOy;

4) Ca(OH)..

6. s ocymecrnenus nepexona NaHSOsz — NaxSO4 HeoOX0aMMO B3STh:
1) H2SOg3;

2) KOH;

3) H2SOq4;

4) K2SOs.

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

2) COy;

3) HNOs;

4) NHsNOs.

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

2) apyras coJib U IPOCTOE BEIIECTBO;

3) KUCIOTa U LIEeNI0Yb;

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

9. B BOZHOM PAacTBOPE BO3MOKHO B3aUMOJIEHCTBIE MEXKY BEIECTBAMHU, (POPMYJIbI KOTOPBIX:
1) K2CO3 1t CaCly;

2) Zn u CuSOy;

3) Cuu Zn(NOs)z;

4) H2S u CuSOs.

10. YkaxwuTe (hopMyJIbl BEIIECTB, TIPH HATPEBAaHUH KOTOPBIX 00Pa3yIOTCsl COSAMHEHUS, KOTOPhIE
MOTYT pearupoBaTh ¢ pa30aBJIeHHBIMU PACTBOpPAMH Liefioueii ¢ 00pa3oBaHUEM COJICH:

1) KNOs;

2) Al(OH)s;

3) CaCOs;

4) Cu(OH)z..

OTtBer
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Bonpocsl k 2 py0exHoii aTTecTanumn
OKHCIUTEbHO-BOCCTAHOBUTE/IbHBIE PeAKIINH

1. VkaxuTe ypaBHEHHE PEaKIHH, B PE3yJIbTaTe KOTOPOM CTEIEHb OKHCICHHS aTOMOB a30Ta
nonmxaercs ¢ 0 1o -2:

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

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

3) N2 + 6H" = 2NHj3;

4) N2 + 8H" = 2NH4".

2. OT™MeThTe ypaBHEHHE PEAKIMHU, B PE3yJbTaTe KOTOPOH CTENEeHb OKUCICHHS aTOMOB XJIOpa
noBsblmaercs ¢ 0 1o +7:

1) HCI + 2H,0 = CIO; + 5H™;

2) Clz + 6H,0 = 2CIOs + 12H™;

3) Cl2 + 8H20 = 2CI04 + 16H";

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

3. YKaxuTe CXeMbl peakiuii, B pe3ysibTaTe KOTOPBIX CTENEHb OKHUCIICHUS aTOMOB XpOoMa
MOHMKaeTcsa ¢ +6 1o +3:

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

2) CrO4% + 4H,0 = Cr(OH)s + 50H;

3) Cr07% + 14H" = 2Cr¥ + 7TH,0;

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

4, OtTMeTbTE CXEMBI WIHA YpaBHCHUS, B KOTOPBIX IICPOKCHUA BOAOpOHAA SABJISCTCIA
BOCCTaAHOBUTCJIEM:

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

2) H,02 = Oz + 2HY;

3) H202 + KMnOg4 + H2SOs — MnSO4 + K2SO4 + O2 + H20;

4) PbS + H202 PbSO4 + H20.

5. YkaxuTe ypaBHEHHS peakluii, B KOTOPIX CTENIEHb OKHCIEHUS aTOMOB (hocopa nmoHmxKaercs
¢ +3 mo +1:

1) H3PO3 + 2H" = H3PO; + H20;

2) HaPO4 + 4H" = H3PO, + 2H:0;

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

4) PO4> + 2HPOs? + 20H".

6. Bce anmeMeHTBI, Kakoro psiia OKUCIHSIOTCS B OKHUCIHTEIHbHO-BOCCTAHOBUTEIHHOW PEaKINH,
MPEJCTABICHHON CXEMOU

Cr2Sz+ Mn?* NOs + CO3* — CrO4% + MnO4s* + NO + COz + SO4% ?

1C,S,Cr

2) Mn, N, S;

3) Mn; S, Cr;

4) Cr, S, N.

7. YKaKUTE CUMBOJIBI 9JICMCHTOB, KOTOPBIC OKHUCJIAKOTCA B PCAKIIUU, CXEMa KOTOpOﬁ
FeSz + HNO3 — Fe(NO3)3 + H2SO4 + NO + H20:

1) Fe;

2) N;

3)S;

4) O.

8. B peakimu, cxema kotopoit Cr207% + 14H* + 6CI- = 3Cly + 2Cr®* +7H0, okucnuTensvMu
SABJIAKOTCA aTOMBI 3JIECMCHTA, CUMBOJI KOTOPOTO:



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

9. YKakuTe ypaBHEHHUS IPOLIECCOB OKUCIICHUS:
1) Cr(OH)3 + 50H" = CrO4* + 4H0;

2) ClIO2” + 20H = CIO3™ + H20;

3) Zn0O2% + 2H,0 = Zn° + 40H";

4) HoPO2 + 2H™ = H3POo.

10. Ilpu HarpeBanuu Hutpara cepedpa (1) BoccraHaBIUBarOTCSI aTOMBI 3JIeMEHTA(OB):
1) TospKO cepedpa;

2) TOJIBKO a30Ta;

3) cepebpa u azora;

4) cepebpa 1 KUCIOpoIa.

Bomnpoc Otser
1 1

2 3

3 1,2,3
4 2,3

5 1,3

6 3

7 1,3

8 2

9 1,2
10 3

TenuioBoi 3¢ pexT XMMHUYECKOH peaKuuu

1. OTMeThTe ypaBHEHHUS PEAKIIMHA, JUISl KOTOPBIX BEIMYMHA TEIIOBOTO 3 (peKTa 6yaeT MPUMEPHO
OJIMHAKOBOM:

1) KOHp-p) + HCI = KClp-p) + H20x);

2)N2=N +N;

3) NaOHp-p) + HNOs(p-p) = NaNOs(p-p) + H200x);

4) CaCOs(r) = CaO) + CO2r).

2. VYkaxure cxembl 9K30TCPMHUYCCKUX TTPOILIECCOB:
1)O+0 =0z

2) H2O@) — H20¢;

3) 2KNO3(r) = 2KNO2r) + Oxry;

4) Al (1s22s22p%3s23pt) Al (1522522p®3st3p?).

3. YKa)uTe cxeMbl SK30TEPMUUYECKUX MPOLIECCOB!
1) C (1s?2s'2p%) — C (1s%2s%2p?);

2) F + F el FZ;

3) CsH1206(r) + 602(r) = 6CO2(r) + 6H200x);

4) N, + 0, =2NO.

4. OT™MeThTe ypaBHEHHs MPOLECCa, MPOTEKAIOLIET0 ¢ HAUOOIBIIUM BBIZCICHHUEM TETIJIOTHI:
1) 2Hory + O2¢r) =2H20(m);

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

3) 2Ha(ry) + O2tr) =2H20(v);

4) COxz(r) = COxp).



5. Ha ocHOBaHMM TepMHUYECKOTO ypaBHEHHs peakuuu ropenus mnporneHa CsHewr) + 9/20 o) —
COx(r) + 3H20 (1) + 2060k I ykaxkute TerioBoit s3ddext (kIx) peakuuu ropenusi cmecu C3He u Oz
XUMHUYECKHM KOJIMYECTBOM | MOJIb CO CTEXMOMETPUYECKUM COOTHOIIEHUEM 00BEMOB PEareHTOB:

1) 1498;

2) 1124;

3) 3745

4) 187, 3.

6. yKa)KI/ITC 3K3OTepMI/ILIeCKI/Ie HpOHeCCBI:
DFo’+e — Fuy;

2) Hary — 2H)

3) Mgy — Mg + 2e;

4) Ca(r)'?* + 2e = Caq).

7. DHAOTEPMUYECKUMHU OyIyT MPOLIECCHI:
1) Brpy- — Br(r)o +e;

2) lo@y — o,

3) Hm) — HYew;

4) Cly’ + & — Clgy.

8. Oueprus cBsizu H-Cl pasna 431 kJ[»/Moib, a sueprus cBsizeit H-H u CI-Cl cooTBeTcTBEHHO
paBubI 436 k/[)x/Mosib. Ha OCHOBaHMM 3TUX JaHHBIX paccuuTaiTe TeruioBoi addext (k/x), peakuun
oOpa3zoBaHus 1 MOJIb XJIOPOBOAOPOAA W3 MPOCTHIX BEUIECTB:

1) +92;

2) +184;

3) -92;

4) -184.

9. DHeprus xumuueckoii ceasu H-H pasra 7,24*107°]Ix. Vkaxute TemmoBoii a¢dext(k/Ix)
peaxkuy NpeBpalleHus B aTOMbI MOJIEKYJIIPHOTO BOJOPOIa Maccou 4r:

1) +435,8;

2) +871,7;

3) -871,7;

4) -435,8.

10. TlepBast SHEpPrus HOHM3ALUU aToMa Xnopa pasHa 20,8*1071° JIx. Haitnure suepruto (kJIx)
KOTOPYIO HAaJ0 3aTpaTUTh I TepeBOJa B KAaTHOHBI BCEX aTOMOB, COACPIKANIMXCS B IMOPIHH
aTOMapHOro XJiopa Maccoi 7,1r:

1) 62,6;

2) 125,2;

3) 187,8;

4) 250,4.
Bormpoc Otser
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 XMMHYECKOW peakiui U XMMUYeCcKoe PaBHOBeCHe

1. VBenuunth BeIX0J NpoAyKTOB 00patumMoii peakuuu Nz + 3Hor) =2NH3n+ + Q MoxkHO:
1) moBbIIIast 1aBJICHUE;

2) UCHOJb3ys KaTalu3arop;

3) yBenuuMBasi KOHIEHTPAIUIO BOJOPOA;

4) noBsIlIas TEMIIEPATYPYy.

2. B Hanbomb1ieii cTeneHy CMECTUTh B CTOPOHY 00pa30BaHUs MPOIYKTa PAaBHOBECHE B CCTEME
2S0:(r) + O2r) = 2S03(r) + Q MOXKHO, €CJIi OTHOBPEMEHHO:

1) NOBBICUTH U JIaBIICHUE, U TEMIIEPATypy;

2) NOHM3UTH JIaBJICHUE, U TEMIIEPATYPY;

3) HOHU3UTH JaBJICHUE, TOBBICUTH TEMIIEPATYPY;

4) MOBBICUTH JIaBJIEHUE, TOHU3UTh TEMIIEPaTypy.

3. PaHOBecue SO 3(p) + H2Opx) = HSO3(p-p) + OH (p-p) — Q MOKHO CMECTHTB BIIPaBO, ECIIHN:
1) 106aBUTH KUCIIOTHI;

2) 106aBUTH BOAY;

3) n100aBHTH IIETIOYb;

4) MOBBICUTH TEMIIEPATYPY.

4. YMeHbllIeHHE 00beMa CMECTUTH B CTOPOHY HCXOJIHBIX BEIIECTB PABHOBECHE IIPOLIECCOB:
1) CaCOs3(x) = CaO¢r) + CO2ry;

2) COx(r) + H2Opx) = H2CO3p-p);

3) H2SO3(p-p) = H2Ox) + SO3(r);

4) 2NH3s) = Nogry + Ho.

5. VBennueHue o0beMa CMECTUT PaBHOBECHE B CTOPOHY IMPOJYKTa (MPOIYKTOB) pEakluu B
CJIy4ae IIPOLECCOB:

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

2) Cn) + O2n=2CO();

3) 2S03(r) = SOy + O2n);

4) BaO) + CO2r) = BaCOs3(p.

6. B cTOpoHy 00pa3oBaHus CEpOBOI0poa paBHOBecue nporecca HoSpp) = = H(pp) + HS (p-p)
— Q cmecrtuTcs npu:

1) no6asnenuu B pactBop NaHS;

2) MOJKUCIIEHUN PacTBOPA;

3) NOHMKEHUH TEMIIEPATYPhI;

5) moamenaYMBaHUN PacTBOPA.

7. Ilpu MOBBILLIEHUHU TEMIIEPATYPBHI:

1) Bo3pacTaer CKOpOCTh KaK 9K30TEPMHUECKUX, TAK U IHAOTEPMHUUYECKUX PEAKIIUN:

2) CKOPOCTh 3K30TEPMUYECKUX PEAKIUil BO3PACTAET, a IHIOTEPMUUECKUX — YMEHBIIAETCS;
3) CKOPOCTH IK30TEPMUYECKHUX PEAKIMI YMEHBILIAETCS, a SHAOTEPMHUECKHUX — BO3PACTAET;
4) yMeHbIIIaeTCsl CKOPOCTh KaK 9K30-, TaK SHJOTEPMHUUECKHUX PEAKIIH.

8. PaBroBecne mponecca COxr) + H2O) = H2CO3p-p) + Q B cTOpOHY 00pa3oBaHUs yroIbHON
KHCJIOTHI CMELIAOT:

1) noBbIlIeHNE JaBICHUS,

2) NOBBILICHUE TEMIIEPATYPHI;

3) yBenu4eHHe KOHIEHTPALUU YIJIEKUCIIOro Ta3a;

4) NOHU)KEHUE JaBJICHUSI.

9. U3menenune xumuyeckoro konudectna BeniectBa A HE moBiusier Ha CKOpOCTh peakiuu:



CCJIIN.

1) Aw + B = AB);

2) 2Am + Br) = A2B(r);
3) 2Aw) + 2B = 2AB();
4) Aw) + 2B = ABo).

10. CxopocTh TOMOTEHHOM 3K30TEPMHUUYECKON PEeaKIMM CHHTE3a aMMHaKa MOXKHO YBEIUYHTb,

1) noBbeICUTH TEMIIEPATYPY;

2) UCHoIb30BaTh KaTalUu3aTop;
3) yBEIMYUTH ABJICHMUE;

4) NOHM3UTH TEMIIEPATYpYy.

Bomnpoc OtBer
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 YTBEPIKICHHS:

1) npu 0O6pazoBaHUU PaCTBOPOB SHEPIHSI MOXKET KAaK BBIIEISTHCS, TaK U MOIJIOMIATHCS;

2) KOHILIEHTPUPOBAHHBII pacTBOP BCET/ia ABISAETCS HACBIIIEHHBIM;

3) HaCBIIIEHHBIN PacTBOP MOKET OBITh pa30aBIECHHBIM;

4) mpu yBEJIMYEHHMH TEMIIEpaTypbl PpacTBOPHUMOCTh Ta30B B IKHMJIKOCTb KakK IPaBUIIO

YMEHBIIAETCH.

2. Xummdeckoe B3aumoeiicteue (20°C) BIuseT Ha paCTBOPUMOCTH B BOJIC BEIIECTB, (hOPMYITBI

KOTOPBIX;

1) No;

2) SO2;
3) CO;
4) CO..

3. OOpazoBaHue BOJIOPOIHBIX CBsI3el OKa3bIBACT BIHMSIHUAE HAa pACTBOPUMOCTE B BOJIE:
1) ammuaxa;

2) 6ensona;

3) dropoBosOpOaa;

4)cynbdaTa KaIusl.

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

1) UX XMUMHUYECKOM B3aUMOJICHCTBHUH C BOJIOM;

2) MOHI>KEHUE NaBIeHUS (JIJIs Ta30B);

3) oOpa3oBaHHM BOJOPOIHBIX CBSA3EH MEXI1Yy MOJIEKYJIaMHU BOJIbI U PACTBOPHUMOTO BEILIECTBA;
4) NOBBILIEHUE TEMIIEPATYPHI.

5. HeoOxomuMo kak MOXHO OBICTpee pacTBOPUTHh KycoueK caxapa B Bojge. [lma srtoro

HEOOXO0aNMO:

1) oxyaguTh BOAY;



2) MOJOTPETH BOAY;
3) pa3napoOuTh caxap;
4) nepemMenBaTh pacTBop.

6. Xy>Ke Bcero B BOJIE pacTBOPSIETCS:
1) nponanon-1;

2) mponaHoBas KUCIIOTa;

3) nponaHais;

4) nponaHos-2.

7. Mausr pactBopsl KBr, KNOz, CaCl; u NaxSO4 ¢ 0auHaKOBO#M MJIOTHOCTHIO U OJUHAKOBOM
MOJIIpHOU KOHIIeHTparueil. HanbompIneit Oymer MaccoBas A0S pacTBOpa:

1) KBr;

2) KNOs;

3) CaCly;

4) NazSOa.

8. Ykaxute popMyIibl BelecTBa, HACHIIIIEHHBIE PACTBOPBI KOTOPHIX OYAYT pa30aBICHHBIMH:
1) N2;

2) HF;

3) CaSO0q;

4) KNO:s.

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

1) HCI;

2) SO2;

3) Oy;

4) NHs.

10. PactBop 0Opasyertcs, eciu ¢ Boaoi maccoit 50 r cmemats 50 r:

1) aTanona;

2) a30THOM KHCIIOTHI,

3) 6en3omna;

4) mena
Bormpoc OtBer
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

BHCKTPOJII/ITI/I'{CCK“U[ AUCcCoOMal A

1. HecmoTpst Ha HanMuue B BOJHBIX PACTBOPAX JIEKTPOJIUTOB 3apsyKEHHBIX YACTHL], paCTBOP B
1IEJIOM DJIEKTPOHENTpasieH. DTO OOBSICHSIETCS TEM, UTO:

1) MOHBI B pacTBOpax I'MApaTUPOBAHBI;
2) 4KMCII0O AaHWOHOB BCET/la PaBHO YUCIIY KATUOHOB;



3) MOHBI B pacTBOPE ABMXKYTCSI XaOTUUYECKU;
4) cyMMapHbIe 3JIEKTPUUYECKUE 3apsiibl KATHOHOB U aHUOHOB YHUCIIEHHO PABHBI.

2. BogHble pacTBOPHI 3JIEKTPOIUTOB MIPOBOIAT SJIEKTPHUSCKUNA TOK 32 CUET:
1) TONBKO AJIEKTPOHOB; 2) KaTHOHOB U DJICKTPOHOB;
3) aHHOHOB U JIEKTPOHOB; 4) KATUOHOB U AHUOHOB.

3. Kakyto ponb urpaet Boja npu pacCTBOPEHUHU XJIOpUIA Kanus?

1) npeBpaiaer 31eKTPOHEUTPaIbHbIE ATOMbI KaJIsl B KATUOHBI KaJIMs;
2) mpeBpallaeT MEKTPOHEUTPaAIbHBIE ATOMBI XJIOpAa B @aHUOHBI XJI0Pa;
3) BBICBOOOKIAET MOHBI KAJIHs U XJIOpa U3 KPUCTAUNINYECKOH pEIeTKY;
4) runpaTUpyeT HOHBI KaJus U XJ0pa.

4. AToM XJI0pa ¥ aHUOH XJI0opa MEeXay cOO0M pa3auyaroTcs:
1) pasmepamu; 2) XUMHUYECKHMH CBONCTBaMU;
3) YUCIIOM 3JIEKTPOHOB 4) 3apsAoM sjipa.

5. pH pactBOpa Bo3pacraer, Korja B BOJE pacTBOPSIOT:
1) raunum; 2) CH3NHy;
3) ’KHMJIKOE MBLIO; 4) A14Cas.

6. DIeKTpoNIuTHYeCKast AUCCOLUAIMS YTOJIBHOW KUCIOTH 00paTUMa, TaK KaK 3Ta KUCIOTa:
1) cnabas; 2) HeycToiunBasg;
3) cunpHas; 4) HepacTBOpUMa B BOJIE.

7. Oxpacka JJaKkMyca U3MEHSIETCS B:
1) Boze; 2) Bogaom pactBope NaCl;
3) Bognom pactBope HC1;  4) Bomnom pactBope KOH.

8. pH pacTBOpa yMeHbIIAeTCs, KOT/a B BOJIE 10 OTAEIEHOCTH PACTBOPSIOT:
1) HC1u NH3 2) SOz u K20;
3) NH4C1 u NasP0s; 4) NaHS04 u P2 Os

9. B paz6aBiieHHOM BOJTHOM PacTBOPE a30THOW KUCIIOTHI MPUCYTCTBYIOT YaCTHUIIBIL:

I) H,0; 2) H"; 3) HNO3 4) NOs

10. B paz6aBieHHOM BOJHOM pacTBope cyibdara xenesa (I11) oTcyTcTBYIOT YacTHIIBI:
1) aneKTpoHEeUTpaIbHbIE ATOMBI JKEJIe3a;

2) THApaTHpOBAaHHEIE HOHBI Fe3*;

3) dopmynbHbie enuHuUIbl Fe2(S04)3;

4) mermapatupoBaHHBIE HOHB SO
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HNonHble ypaBHeHUSA peakuuid

1. Vkaxute cyMMy KO3 GHUIIMEHTOB B COKPAIICHHOM HOHHOM YPaBHEHHH PEaKIIUU MEKITY
pactBopamu, coaepxkamumu 1 Mmob NaHSO3 u 1 mons Ba(OH)::
1) 3; 2) 4, 3)5; 4) 6.

2. YKaxuTe cyMMy KO3 (DUITUEHTOB B COKPALICHHOM HOHHOM YPaBHEHUH PEAKIIMH MEXTY
pactBopamu, coaepxkamumu 1 motb NaHCO3 u 0,5 mons Ba(OH)z2:
1) 3; 2)5; 37, 4) 9.

3. Cymma k03¢ (HUIIMEHTOB B COKPAICHHOM HOHHOM YPaBHEHHH PEAKIIUU MEXITY PAaCTBOPOM
Ba(OH), u uz6ertkom HzP04 paBHa:
1)2; 2)3; 3)4, 4) 5.

4. PactBop Ba(OH), HachImaroT yriaeKucibM ra3oM. YKaXHUTe CyMMY KO3 PHUIIEHTOB B
COKpAIICHHOM MOHHOM ypaBHEHUU PeaKInyu 00pa30BaHUS KOHEYHOTO MPOTYKTa:

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

5. Ykaxute cymmy kKo3¢hHUIIMEHTOB B COKpalieHHOM ypaBHeHHH peakiuu NasP0s ¢
n30b1TKOM H3P04:
1) 2; 2) 4; 3) 6; 4) 8.

6. PactBop Ba(OH). nHaceimarot okcuiom gochopa (V). Ykaxute cymmy ko3hPHUIMEeHTOB B
COKpAIIICHHOM MOHHOM ypaBHEHUU peakInu 00pa30BaHUs KOHCUYHOTO MPOTYKTa:

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

7. YkaxuTe cyMMy KO3((HUIIMEHTOB B COKPALICHHOM HOHHOM YPaBHEHUH PEAKIIMU MEXTY
cynb(haToM MHKa Maccoil 3,22 T ¥ TUAPOKCUIOM HaTpus Maccoi 3,2 T:

1) 4; 2) 5: 3) 6; 47

8. Ykaxute cymmy ko3¢ (HUIIMEHTOB B COKPAIIIECHHOM HOHHOM YPaBHEHHH PEAKIIUU MEXTY
xaopugom xpoma (1) maccoit 1,59 r u runpoxcuaom Kaaust Mmaccoit 2,24 r:
1) 5; 2) 6; 3)3; 4) 4,

9. lans nonsl, popmysisl kotopbix HCO3  H', K¥, OH . Yucio BO3MOKHBIX PEAKIU MEKITY
HOMIapHO B3ATHIMH IN'HAMH PABHO:

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

10. lanst nonsl, popMymsl kKoTopeix SO?3 HY, Ba?*, OH'. Unco BO3MOXKHBIX pEaKIit
MEX]y TIOTIAPHO B3SITHIMU HOHAMU PABHBI:

1) 3; 2) 4, 3) 5; 4) 6.
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HemeTanbl: 0011asi XapaKTEePUCTHKA JIEKTPOHHOI0 CTPOEHUS aTOMA, (PU3NYECKUX U
XHMHUYECKMX CBOMCTB MPOCTHIX BELECTB U COeINHEHH

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

2. Ykaxure (bOpMy.]'II)I COG,Z[HH@HHfl, Ha3BaHHUA KOTOPBIX UMCIOT OKOHYAHUEC «H»:
1) CasN2; 2) CaSOgs; 3) CaO; 4) CaH>

3. B kauecTBe BOCCTaHOBHTENEH IS MTOTYYEHUS METAIIIOB U3 OKCHJIOB HUCIOIB3YIOTCS
NPOCTHIC BEIIECTK. | HEMETaJIIbI:
1) yrmepon;  2) a3ot; 3) kpemHHii; 4) BOAOPO/I.

4. MunuManbHas OTpULATCIIbHAA CTCIICHDb OKHUCJIICHHA aTOMa HEMETAJIJIa B COCIUHCHUAX

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

5. MakcumajbHas MOJIOKHTEIbHAS CTEIICHh OKHMCIICHHS aToMa HEMeTajlla B COCAMHCHUAX

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

6. TonbKO OKHCIUTEIBHBIE CBOMCTBA B PEAKIUAX C IPYTHMMHU BEIIECTBAMH MPOSIBIISIET TIPOCTOE
BEILECTBO:

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

7. Kak IMMOJIOKHUTCIIBHBIC, TAK U OTPHULATCIIbHBIC CTCIICHU OKHUCIICHHUA B COCAUHCHUAX

MMPOABJIAIOT ATOMBI 3JIEMCHTOM HEMECTAJIJIOB, CUMBOJIBI KOTOPbIX:
1)S; 2)0; 3)F;, 4)N.

8. ENWHCTBEHHYIO CTEIIEHb OKUCIICHUS B CIIOXHBIX BEIIECTBAX BCET/Ia MPOSBIIICT aTOM:
1) dropa; 2) kucnopoxma; 3)azora; 4) yriepoja.

9. VkaxuTte o011yt0 (opMyIy JETy4YUX BOJOPOIHBIX COEAUHEHHH 31eMEHTOB HEMETAIIJIOB
VIIA rpynnsi:
1) HO; 2) H2D; 3) OHs; 4) OHa.

10. HewusBecTHbI (I0Ka?) XUMHUYECKUE COCTUHEHHUS IS DJIEMEHTOB HEMETAJIIOB, CUMBOJIBI
KOTOPBIX:

I) He; 2) Xe; 3) Kr; 4)Ne.
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Boaopoa. Bona

1. Vkaxwure, kakue XapakTepUCTHUKU POJIHAT BOAOPOJ C FaJIOr€HaMMU:
1) 4Kc0 BaJIEHTHBIX 3JIEKTPOHOB B aTOME;



2) BO3MOXHOCTB ITPOABJIATE B COCAUHCHUAX CTCIICHb OKHUCIICHUS,

paBHyO -1;

CII09;

3) YHCJIO 3JICKTPOHOB, HEAOCTAIOIMX 0 ITOJHOI'O 3aBEPIICHNA BHECHIHETO 3JICKTPOHHOI'O
4) YHCJIO 3JICKTPOHOB HAa BHCHIHEM 3JICKTPOHHOM CJIOC€.

2. Bonopon BeiensieTcs mpy B3auMOICHCTBUU:

1) Cuu HCI (pas0.); 2) Zn u H2S04(pas6.);
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 SiHg; 4HHC1 u H202".

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

5. IIpu B3auMOIeHCTBUY C BOJOW I'MAPHU KaJIbLUs IPOMUIIET CBOICTBA:
1) okucouTens;

2) BOCCTaHOBUTEIS;

3) HM OKHUCIIUTENS, HU BOCCTAHOBUTEIIS;

4) OKHCIIUTENSI U BOCCTAHOBUTEIS.

6. Ykaxute o01Iyro GopMyiTy THAPUIOB MIEIOTHO3EMETbHBIX METaJUIOB:
1) MeH; 2)MeH2; 3)MeHs; 4)MeHa.

7. OTMETbTE CUMBOJI METaJlJIa, KOTOPOTI'O HY’>KHO MCHBIIC €TI0 I10 MAaCCC IJId IMOJTYYCHUA

OJIHOTO MOJISl BOJIOPO/Ia B PEAKIUU C pa30aBICHHON CEpHOM KHCIOTOM:

1) Mg; 2)Al; 3)Fe; 4)Zn.

8. C BO,Z[OI>’I MOKET pCarupoBaThb KaxJA0€ U3 BCUICCTB B LIAPC:
1)FeuCu; 2)KHuHs, 3)NHsuZn; 4)CauFe.

9. HE B3auMOICHCTBYET C BOJOW KaXK0€ U3 BEUIECTB B Iape:
1) CaOu SiO2; 2)P20su SOs; 3) K20 u CaHz; 4) Ho u SiO2

10. ITpu Temmneparype 20 °C Boja pearupyer ¢ MeTalJaMu:
1) Ca, Na, Al (amansramupoBannsiil);  2) K, Ba, Zn;

3)Li,Sr,Be; 4) Rb, Cs, Fe.

Bormpoc Otser
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: «<XUMHNYECKAS CBA3b»
BAPUAHT 1

1. Bprancnuth pasHoctb oTHocUTeNbHBIX DO atomoB mis cBsized H — O u O — Mg B coequneHun
rugpokcuga maraus MQ(OH)2 u ompenmenuts: a)kakas u3 cBszedd H — O wm O — Mg
XapaKTepu3yeTcst OOJNbIIEH CTENEHbI0 HOHHOCTH; 0) KaKOB XapakTep MUCCOIMAIUN THIPOKCHIA
MarHusi B BOJJHOM pacTtBope?

2. OOBSACHUTH MEXaHU3M 00Pa30BaAHUS MOJICKYIIBI

3. Kak wum3mensercs mpouHocth cBa3u H — D B psay ?
[Touemy?
4. Kakas uz monekyn Xapaktepusyercs 0osee BBICOKOH sHeprueit

JUCCOMAany Ha aTOMBI? COMOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.

5. Onucatp ¢ nmo3unmii Mmetoga BC anekrponHoe ctpoeHue Mosiekyiasl BFs n nona BF4'.

6. Pamuycel monos Na* u Cu” ogunakossl (0,098 HmM). OObACHUTE pa3inune TEMIIEPATYD IIIABICHUS
xnopuna Hatpus (801 °C) u xmopuna meau (1) (430 °C).

7. CepoBoaopos mpu 00BIYHOM TeMIlepaType — ra3, a BoJa — XUAKOCTh. OOBSICHUTE ATO pa3jinyuue B
CBOICTBaX.

BAPUAHT 2

1. Bpruucnuts pazHocts oTHOcUTENbHBIX DO aroMoB mis cBiazeit H — O u O — Ca B coenuHeHuun
rugpokcuga kanbimsg Ca(OH)2 u ompenenuts: a)kakas u3 cBsizeii H — O wm O — Ca
XapaKTepu3yeTcsi OONbIIeH CTENeHbI0 HOHHOCTH; 0) KaKOB XapaKTep IUCCOLMAIMUA THAPOKCUAA
KaJIBLIMSI B BOAHOM pacTBope?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?
4. Kakag w3 monekyn XapakTepu3yercss 0ojiee BBICOKOM »HEpruei

Jccolanuy Ha aToMbl? COMOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.

5. CpaBHUTH crlocOObI 00pPa30BaHKsl KOBAIEHTHBIX cBs3eill B Mosekyinax CHa, NH3, u B none NH4™.
Moryt 1 cymectBoBath HoHbl CHs* 1 NHs?"?

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

yKe TIpH 00BIYHOH TemmepaType. UeM 00BbACHUTH PA3NHUHYIO MPOYHOCTh 3TUX COSAMHEHUN?
BAPUAHT 3

1. Bwramcnuts pazHocTh oTHOCHTENBHBIX DO atomoB aist cBszeid H — O u O — Sr B coenuHeHun
rugpokcuga crponnus Sr(OH)2 u ompenenutsh: a)kakas w3 cszeir H — O mwim O — Sr
XapakTepu3yercsi OOJbIIeH CTENEHhI0 HOHHOCTH; 0) KaKOB XapakTep JMCCOLHUAIMU THAPOKCUIA
CTPOHIIMS B BOJHOM pacTBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BAHUS MOJICKYIIbI

3. Kak wusmensercs mpounocts cBsizu H — O B pagy ?
[Touemy?
4. Kakag w3z mMonekyn XapakTepu3yercsi 0ojiee BBICOKON SHEpPrueit

aucconuanuy Ha atombl? ConocTaBUTh MarHUTHBIE CBOMCTBA 3TUX MOJIEKYIL.

5. Kaxoli aToM HITH HOH CITY’)KHT JJOHOPOM DJIEKTPOHHOM Maphl pu oOopa3zoBannuyu noHa BH4™?

6. Pamuyc moma Ca®" pasen 0,104 um, nona Cd?* - 0,099 aM. OOGBACHHTH pas3IMuMe TEMIIEPATyp
iaBieHns xuopuaa xampims (780 °C) u xmopuna kagmus (0,099 °C).

BAPHUAHT 4

1. Bpraucnuts pasHocth oTHOCHTEIBHBIX DO atomoB mms cBsizeilt H — O u O — Cl B coenunenun
xnopHoBaructoit kucinorel HCIO um onpepenuts: a)kakas u3 csizeit H — O wmm O — ClI
XapaKkTepu3yeTcsl OOJBbIIEH CTENMEHbI0 MOHHOCTH; 0) KaKOB XapaKTep AMCCOIHAIIUH MOJICKYJIBI
HCIO B BomHOM pactBOpe?



2. OOBSCHUTH MEXaHU3M 00Pa30BaAHUS MOJICKYIIbI

3. Kak m3mensercs npouHocts cBsizu H — O B psany ?
[Touemy?
4. Kakag u3 monekyn XapakTepu3yercs 0oyiee BBICOKOW DHEpPrHEi

Jucconuanuy Ha aroMbl? CONOCTaBUTh MAarHUTHBIE CBOMCTBA 3THUX MOJICKYJI.
5. Ommucarp ¢ nosunuii meroga BC cnocobnocts okcumoB NO u NO2 00pa3oBeIBaTh AMMEpHBIE

MOJICKYJIBI.

6. Ilpu mepexome or CsF k Csl| temneparypa ruiaBieHHsl KpUCTAUIOB yMeHbInaercsi. OObsIcHUTE
noyemy?

BAPUAHT 5

1. Bpramcnuth pazHocth oTHOCHTENbHBIX DO atomoB i cBs3eid H — O u O — Br B coenqunenun
OpomHoBatucToil kucinorel HBrO m ompenenuts: a)kakas w3 cBsized H — O wm O — Br
XapaKTepu3yeTcsi OOJbIICH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapakTep AMCCOLHUAIUN MOJEKYIbI
HBrO B BogaOM pactBOpe?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJICKYJIbI

3. Kak usmensercs npouHocts cBsizu H — D B psany ?
[Touemy?

4. Kakumu MarHuTHBIMU CBOMcTBaMu 00Jaaaet moiiekyna Oz. OObICHUTE TIOYEMY.

5. Kakue 13 mepedyrcieHHbIX YacTUIl He MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSTHUU C TIO3HUIIMH
teopun MO ?

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

BAPHAHT 6

1. Bpraucnute pazHocts oTHOcHTENbHBIX DO aTtomoB i cBsizeilt H — O u O — | B coennnenuu
ronroBaTucTol kucnothl HIO 1 onpenenuts: a) kakas u3 cesaszeid H — O uimu O — | xapakrepusyercst
OoJbIICH CTENeHbI0 MOHHOCTH; 0) KakoB XapakTep aucconuanuu moisiekyinsl HIO B BogHOM
pactBope?

2. OOBICHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYIIbI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?

4. Kaxkne n3 nepeuncieHHpIX 4aCTUI] TapaMarHUTHBI ?

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

6. OOBICHUTE C TO3UIMIA MPEACTaBICHUN O MOJSIPU3AIIMKA HOHOB MEHbINy0 ycToiunBocTh POCls B
cpaBuenuu ¢ PbCly.

BAPUAHT 7

1. Bpramcnute pazHocts oTHOcuTenbHBIX DO atomoB mis cBss3ed H — O u O — | B coenqunenun
ronnoBatuctoi kucnotel HIO u onpenenuts: a) kakas u3 cesazeid H — O unu O — | xapakrepusyercs
OOJIBIICH CTEIICHBI0 MOHHOCTH; 0) KakoB XapakTtep auccormaruu Moyiekyinsl HIO B BogHOM

pacTtBope?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak wm3mensercs mpounHocts cBsizu H — D B psny ?
ITouemy?

4. Kaxue 13 nepedrcieHHbIX 4acTHIl TapaMarHUTHbI ?

5. Kaxue U3 nepeunciieHHbIX YaCTHUIl HE MOTYT CYIIIECTBOBATh B YCTOHYMBOM COCTOSIHUM C IO3ULMH
teopun MO ?

6. KoCO3 mnaBures npu 890 °C 6e3 pasnoxenns, Ag2CO3 pasnaraercs yxke npu 220 °C. O6bsicHuTE
YKa3aHHOE€ pa3Jinyue.

BAPUAHT 8



1. Bbrancnuth pazHocTs oTHOCUTENbHBIX DO atomoB s cBsizet H — O u O — As. Onpenenuts: a)
kakas u3 cBszeid H — O umu O — AS Gosiee nonsipHa; 0) KaKOB XapaKTep TUCCOIUAIIUNA MOJIEKYITbI
As(OH)3 B BogHOM pactBope?

2. OOBACHUTH MEXaHU3M 00pPa30BaHUS MOJIEKYJIbI

3. Kak um3mensercs mpouHocts cBsizu H — O B psany ?
[Touemy?

4. Kakue n3 nepeuncieHHbIX YaCTUL IapaMarHATHBI ?

5. Kakue U3 nepeyncieHHbIX YacTULl HE MOTYT CYLIECTBOBATh B YCTOMYMBOM COCTOSIHUM C IIO3ULIMH
teopun MO ?

6. BaCl, B BomHbIX pacTBOpax amccoruupyer mnoiHocteio, a HQCly moutu He muccomnuupyer.

OOBbsICHUTE ATO pPA3IUUHE.
BAPUAHT 9

1. Beraucnuts pasnocts otHocuTensHBIX DO 1 cessei K — Cl, Ca — Cl, Fe — Cl, Ge — Cl. Kakas u3
CBsA3eH xapakTepusyercst O0JIbLIECH CTENEHbI0O HOHHOCTHU?
2. OOBSCHUTH MEXaHU3M 00PA30BAHUS MOJICKYIIbI

3. Kak usmensiercs npounocts cBsizu H — O B psany ?
[Touemy?

4. Kaxue u3 nepedyncieHHbIX YacTHII TapaMarHUTHBI ?

5. Kakue 13 mepedyrcieHHbIX YacTUIl He MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSTHUU C TIO3HUIIMH
teopun MO ?

6. Y Kakoro u3 coenuHenuit SrF2 mim PbF; temnepatypa miasnenus Boitne? OObsCHHUTE.

BAPHUAHT 10

1. Bpraucnute pazHocTs oTHOCHTENBbHBIX DO aTtoMoB /i cBszeilt H — O u O — | B coenunenun

ronroBaTucTol kucnothl HIO 1 onpenenuts: a) kakas u3 csizeid H— O uimu O — | xapakrepusyercs
OoJbIICH CTENeHbI0 MOHHOCTH; 0) KakoB XapakTep aucconuanuu moisiekyinsl HIO B BogHOM
pactBope?

2. OOBICHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYJIBI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?

4. Kaxkne n3 nepeuncieHHpIX 4aCTUI] TapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX YacTULl HE MOTYT CYIIECTBOBATh B YCTOMUMBOM COCTOSIHUM C TIO3ULIMH
teopun MO ?

6. Kakoe u3 coequnennit MgCO3 unu ZnCO3 Tepmuuecku 6osee ycTonunBo? OOBsICHUTE.
BAPUAHT 11

1. Bwramcnuth pa3zHocTh oTHOCHTENBHBIX DO aTtoMoB ais cBsizeit H — O u O — Mg B coemuHeHUH
rugpokcuga Marauss MQ(OH)2 u ompenenuth: a)kakas u3 cBszeit H — O wim O — Mg
XapakTepu3yercsi OOJIbIIeH CTENEHhI0 HOHHOCTH; 0) KaKOB XapakTep JHCCOLHUAIMU THAPOKCUIA
MarHusi B BOJJTHOM pacTBope?

2. OOBSICHUTH MEXaHU3M 00PA30BAHUS MOJICKYIIBI

3. Kak umsmensercs mpounocts cBsizu H — O B pagy ?
[Touemy?
4. Kakag w3 mMonekyn XapakTepusyeTcsi 0ojiee BBICOKON SHEprueit

JccoMauy Ha aToMbl? COMOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.

5.  Onucatp ¢ nmo3unmii Mmetoga BC anekrponHoe crpoeHue moiekyasl BFs n nona BF4'.

6. Pamuycel monoB Na* u Cu” ogunakossi (0,098 Hm). OObACHUTE pa3invne TEMIICPATYP IUIABICHUSI
xnopuzaa Harpus (801 °C) u xmopuma menu (1) (430 °C).

BAPHUAHT 12



1. Bpruaucnuts pazHocth oTHOCUTENBHBIX DO aroMoB mis cBsa3ed H — O u O — Ca B coenuHeHuun
rugpokcuaa kanbiuss Ca(OH)2 u ompenenuth: a)kakas u3 cBszei H — O wim O — Ca
XapaKTepU3yeTcsl OOJbIIEH CTEIeHbI0 HOHHOCTH, 0) KaKOB XapaKTep JHUCCOIUAIMHA THIPOKCHAA
KaJIbLIMSI B BOAHOM pacTBope?

2. OOBSCHUTH MEXaHU3M 00Pa30BaAHUS MOJICKYIIbI

3. Kak um3mensercs mpouHocts cBsizu H — O B psany ?
[Touemy?
4. Kakag w3 monekyn XapakTepu3yercs 0oyiee BBICOKOW DHEpPrHE

Juccouyanuy Ha atomMbl? ConocTaBUTh MarHUTHBIE CBOMCTBA 3TUX MOJIEKYIL.

5. CpaBHUTH crlocOObI 00pa30BaHKsl KOBAIEHTHBIX cBs3eill B Mosiekyiax CHa, NH3, u B none NH4".
Moryr nu cymectBoBath HoHbl CHs™ 1 NHs?*?

6. DTopuUI KaIbLM HE AUCCOLUUPYET HA aTOMbI Jaxe npu 1000 C, a momun memu (1) meycroituus

yKe IpHu 00bIYHOM TemmepaType. UeM 00bACHUTD PA3IMYHYIO IPOYHOCTh ITUX COCTUHEHUI?
BAPUAHT 13

1. Bwramcnuts pasHocts otHOCHTENBHBIX DO aTtomoB aist cBsizeit H — O u O — Mg B coenuHeHUH
rugpokcuga Maruuss MQ(OH)2, u ompenenuth: a)kakas u3 cBszeit H — O wm O — Mg
XapakTepu3yeTcst OOJIbIIEH CTEIEHbI0 HOHHOCTH; 0) KaKOB XapakTep JAUCCOLUALUH THAPOKCHIA
MarHusi B BOJJHOM pactBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BAHUS MOJICKYJIIBI

3. Kak u3mensercs npouHocts cBsizu H — O B psany ?
[Touemy?
4. Kakag w3 monekyn XapakTepu3yercsi 0ojiee BBICOKOW »HEpruei

Jucconuanuy Ha aToMbl? CONoOCTaBUTh MArHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.

5.  Omnwucatp ¢ no3unuit merona BC anexTpoHHoe cTpoeHue Mosnekynbl BF3 u nona BFy4".

6. Pamuycel vonos Na* u Cu* oqunakossl (0,098 HM). OGBACHUTH pa3inyie TEMIIEPATYP [LIABJICHUS
xnopuzaa Harpus (801 °C) u xmopuma menu (1) (430 °C).

7. CepoBomopoa MpH 0OBIYHOM TeMmepaType — ras, a BoJia — )KUAKOCTb. OOBSICHUTE 3TO pa3iuyue B
CBOWCTBaX.

BAPUAHT 14

1. Bprumcnute pazHocts oTHocuTenbHbIX DO aToMoB i cBsizeil H — O u O — Ca B coenuHeHun
rugpokcuaa kambiiusgs Ca(OH)2 u ompemenuts: a)kakas u3 cBsazeit H — O wimm O — Ca
XapakTepu3yeTcsl OOJbIeH CTEMEeHbI0 HOHHOCTH; 0) KaKOB XapaKTep MHUCCOIMAIMA THAPOKCUIA
KaJIbLIMSI B BOAHOM pacTBope?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak m3mensierca mpounocts cBsizu H — O B pany ?
ITouemy?
4. Kakas uz monexkyn XapakTepusyercsi 0ojee BBICOKOM »Hepruent

aucconranyy Ha atToMbl? CONMOCTaBUTh MAarHUTHBIE CBOMCTBA 3TUX MOJIEKYII.

5. CpaBHHTH crIOCOOBI 00pa30BaHUs KOBAJEHTHBIX cBsi3eil B Mosiekynax CHa, NH3, u B mone NH4".
MoryT nu cymectBoBaTh HoHEl CHs" 11 NH5??

6. DTOpUI KaIbLIMs HE AUCCOLUUUPYET HAa aTOMbI Jaxke mpu 1000 0C, a monua menu (l1) Heycroituus

yKe IpH1 00bIYHOM TemmepaType. UeM 00bACHUTD PA3IUYHYIO IPOYHOCTh ITUX COETUHEHUI?
BAPUAHT 15

1. Bpramcnuth pazHocts oTHocuTeNnbHBIX DO atomoB misa cBszeit H — O u O — Sr B coenunennn
rugpokcuna crponuus Sr(OH): m ompemenuts: a)kakas u3 cBszeit H — O mwm O — Sr
XapakTepusyeTcsi OOJNbIIEH CTENEeHbI0 HOHHOCTH; 0) KaKOB XapaKTep IUCCOLMAIMUA THAPOKCUAA
CTPOHILMS B BOJHOM pacTBope?

2. OOBSCHUTH MEXaHWU3M 00Pa30BaAHUS MOJICKYIIbI




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

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

5. Kaxoit aTOM UM MOH CITY>KHT JIOHOPOM 3JICKTPOHHOM mapsl Ipu oOpa3zoBannu noHa BH4™?

6. Paamyc moma Ca?* pasen 0,104 um, nona Cd?* - 0,099 uM. OOBACHUTE pa3IHUYUE TEMIIEPATYP
1aBieHns xuopuaa xanpims (780 °C) u xnopuna kagmus (0,099 °C).

BAPHUAHT 16

1. Bpraucnuts pasHocth oTHOCHTEIBHBIX DO atomoB mus cBsazeil H — O u O — Cl B coenunenun
xsopHoBaructoit kuciorel HCIO u onpepenuts: a)kakas u3 cBsizeit H — O wmm O — ClI
XapaKkTepU3yeTcsl OOJbIIEH CTENEHbID MOHHOCTH; 0) KAaKOB XapaKTep AMCCOIMAIIMH MOJICKYJIbI
HCIO B BogHOM pactBOpe?

2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJICKYJIbI

3. Kak usmensercs npouHocts cBsizu H — D B psany ?
[Touemy?
4. Kakag w3 monekyn XapaxkTepu3yercsi 0ojiee BBICOKOW »HEpruei

Jcconuanuy Ha aToMbl? ColoCcTaBUTh MArHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.
5. Ommucarp ¢ mosunuii meroga BC crnoco6nocTs okcumoB NO u NO2 o0pa3oBeiBaTh AMMEpHEIE

MOJICKYJIBI.

6. Ilpu mepexome or CSF k Csl| temmeparypa riaBieHHs] KpUCTAUIOB yMeHbIIaeTcsi. OObsICHUTE
nouemy?

BAPUAHT 17

1. Bbraucnute pasHocth oTHOcHTENbHBIX DO atoMoB ais cBszeil H — O u O — Br B coenunenun
OopomuoBaructorr kucinorel HBrO m ompenenmuts: a)kakas u3 cBsized H — O wm O — Br
XapakTepusyercss OoJblLIe CTeNeHbI0 MOHHOCTH; 0) KaKOB XapakTep JAUCCOLUAIMHM MOJIEKYJIbI
HBrO B BogHOM pactBope?

2. OOBICHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYJIBI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?

4. Kakumu marHuTHBIMU cBOMCTBaMH 00anaet Mosiekyna Oz. OOBsICHUTE TTOYEMY.

5. Kaxue U3 nepeunciieHHbIX YaCTUIl HE MOT'YT CYIIECTBOBATh B YCTOHYHMBOM COCTOSIHUM C MO3UIMH
teopun MO ?

6. OOBsICHUTE HEYCTOWYMBOCTD THApokcHI0B Meau (1) u cepebpa (1).

BAPUAHT 18

1. Bpraucnuth pazHocTh oTHOCHTENbHBIX DO aTtoMoB it cBszeit H — O u O — | B coenunenun
ronroBaTHcTOM KucioThl HIO 1 onpenenuts: a) kakas u3 cesazeid H — O uimu O — | xapakrepusyercs
OoJbIICH CTENeHbI0 MOHHOCTH; 0) KakoB XapakTep auccouuanuu monekynsl HIO B BogHOM
pactBope?

2. OOBIACHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYJIBI

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

4. Kaxkne n3 nepeuncieHHbIX 4aCTHI] MapaMarHUTHBI ?

5. Kakue U3 nepedyncieHHbIX YacTULl HE MOTYT CYIIECTBOBATh B YCTOMUMBOM COCTOSIHUM C TIO3ULIMH
teopuu MO ?

6. OOBICHUTE C MO3UIMIA MPEACTABICHUI O MOJSIPU3AIMU HOHOB MEHBINYI0 ycroitunBocts POCls B
cpaBuenuu ¢ PbCly.

BAPHUAHT 19



1. Bpramcnuth pazHocts oTHOcuTenbHBIX DO atomoB mis cBs3ed H — O u O — | B coenqunenun
ronnoBatuctoi kucnotel HIO 1 onpenenuts: a) kakas u3 cesazeid H — O unu O — | xapakrepusyercs
OoJbIlIel CTENEHBIO MOHHOCTH; O) KakoB xapakTep aucconanuu Monekyinsl HIO B BogHOM

pacTtBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYJIBI

3. Kak um3mensercs mpouHocts cBsizu H — O B psany ?
[Touemy?

4. Kakue 13 nepeunciaeHHbIX YacTHI] TapaMarHUTHBI ?

5. Kakue U3 nepeynciieHHbIX YacTUIl HE MOT'YT CYLIECTBOBATh B YCTOMYNBOM COCTOSIHUU C NO3ULUHU
teopun MO ?

6. K2COs mnaBures npu 890 °C 6e3 pasnoxenns, Ag2COs paznaraercs yxke npu 220 °C. O6bsicHuTE
YKa3aHHOE pa3jinyue.

BAPUAHT 20

1. Bpramcnuts paznocts oTHOCUTENBHBIX D0 atroMoB st csizeit H — O u O — As. Onpenenuts: a)
kakas u3 cBs3eit H — O wim O — AS Gosiee nonsipHa; 0) KaKOB XapakTep TUCCOIMALUN MOJICKYITbI
As(OH)3 B BogHOM pactBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYJIBI

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

4. Kaxkune n3 nepeuncieHHpIX 4aCTUI] IApaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX YacTULl HE MOTYT CYIIECTBOBATh B YCTOMUMBOM COCTOSIHUM C TIO3ULIMH
teopur MO ?

6. BaCl> B BomHbIX pactBOpax muccornmupyer nojHoctbto, a HQCl> moutn He auccoummpyer.
OOBbsicHUTE ATO pa3NUYHE.

O01mas xapakTepucTHKA 3JIeMeHTOB VA rpynnsl.
A3zot. Oxkcuabl a3ora. Ammuak. Cojim aMMOHHUSA

1. Conb aMmMOHUS 00pa3yeTcs IPH B3aUMOICHCTBHH:
1)Zn u HNOs3 (ouenbpas06.); 2) NHsz u H20;

3) NHs *» H20 u HNOs3; 4) (NH4)2CO3 u KOH(p-p).
2. Pactenust moay4aroT a30T U3 TOYBHI INIAaBHBIM 00pa30M B BHJIE:
1) NHz* u NOs; 2) NHz" u NO;;

3)N2u NO;'; 4)N2 1 NO3

3. Ilpu xomuatHo# Temnepatype (20 °C) okcua azota ( 11') pearupyer C:
1) H20; 2) KOH (p-p); 3) Oz; 4) HCI (p-p).

4. B onricaHny CBOMCTB aMMHaKa BEPHBIMHU SIBJISIFOTCS XapaKTEPUCTHKHU:
1) 6e3 3amaxa;

2) ero BOJIHBIN PacTBOP OKPAIIMBAET JIAKMYC B CHHUH I[BET;

3) ¢ KUCJIOTaMH pearupyer Mo TUITY PEaKIUU COCTUHEHUS;

4) B peakIusix ¢ KUCIOTaMH BBICTYIIAET B POJIU OCHOBAHWS,

5. st mabopaTopHOTO MOTYyYEeHUS] aMMHaKa MOKHO MCIIOb30BaTh:

1) HarpeBaHUE HUTPUTA AMMOHUS;

2) B3aUMOJICHCTBHE BOJHBIX PACTBOPOB HAIIATHIPS M TAIIICHOW MU3BECTH;
3) HarpeBaHue KapOOHATa aMMOHHUS;

4) B3auMOJCHCTBHE THAPOKAPOOHATa AMMOHHUS U COJISTHOM KUCIIOTHI.

6. Mexay coboii pearupyror:
1) Bogusiit pactBop NH3z u COg;



2) (NH4)2CO3 u HNOg;
3) NHz « H2O u HC1,;
4) NHsHS0s 1 H2SOa.

7. AMMuax, pearupys ¢ COJSIHON KHUCIOTOM, BHICTYIIAET B POJIU:
1)KucnoTsl;

2) OCHOBaHUS,

3) akiienTopa NpoTOHA;

4) moHOpa AIEKTPOHHOH TapBHI.

8. B psany snmementoB N — P — Sb ymMeHbIIArOTCS:
1) paguyc atoma;

2) BIEKTPOOTPHUIIATENILHOCTD;

3) okuciuTenabHas ClIOCOOHOCTD MPOCTHIX BEIIECTB;
4) sueprus csizu D — H B coenunenusix OHa.

9. B IpOMBIIIIEHHOCTH a30T MOJTYYalOT:

1) u3 Bo3yXa;

2) HarpeBaHUEM HUTPUTA AMMOHUS;

3) KunsiYeHUueM BOIHOM CMECH HalllaThIPs U TalIeHOM
U3BECTH;

4) U3 MOYCBHUHBI.

10. AMMHaK MOXHO OCYIIaTh C TOMOIIBIO:
1) CaO (1); 2) H2SO4 (xoH1L.); 3) SiOy; 4) P20s.
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A30THasl KHCJIOTA U €€ COTU. A30THBIe yI100peHust

1. I'a3, oTHOCHUTENbHAS TUIOTHOCTh KOTOPOTO 1O HEOHY paBHA 2,3, BBIACNSAETCS MpU
B3aNMOJICHCTBHU:

1) Zn u H2SO4 (paso.); 2) Cu u HNOs3 (koH11.);

3) Ag u HNOs (pa36.); 4) S 1 HNO3 (xoH1.).

2. B otnmume ot pa30aBI€HHON COMSTHON KUCIOTHI pa30aBlieHHAss a30THAsI KACIOTa
pearupyer c:

1) mooMuTOM; 2) cepebpom;

3) TUAPOKCHUIOM HATPUS; 4) OKCHUJIOM IIUHKA.

3. KonuenrpupoBannas azotHas kucinora HE pearupyer, a KOHIEHTpUpOBaHHas cepHast
KHCJI0Ta — Pearupyer c:
1) A1 (20 °C); 2) KC1 (1); 3) NaNOs (1); 4) KHCOs (p-p).



4. ITpu B3aumoseiicTBuu muHKa ¢ pactBopoM HNO3 o6pasyercs TOIbKO 0/1HA COMb U TOJIBKO

OJIHO MPOCTOE BEIIECTBO. YKAXKUTE CYMMY KO3(DPUIIMEHTOB B ypaBHEHUU PEAKIINH:
1) 10; 2) 20; 3)29; 4) 32.

5. IIpu pa3zbaBieHnH CTENEHb BOCCTAHOBJIEHUS @30THON KUCIIOTHI (T.€. YUCIIO 3JIEKTPOHOB,
IPUHATBIX MOJIEKYJION KUCIIOTHI):

1) yBennuuBaercs;

2) yMEHbIIIaeTCsI,;

3) HE U3MEHSETCS;

4) MOXeT Kak BO3pacTaTh, TaK U YMEHBIIATHCS.

6. Hamboiee FJ'IY6OKO paB6aBJ’IeHH8}I a30THasA KHUCJI0Ta BOCCTaHABJIUMBACTCA, pearupys C:
Mg; 2)Cu; 3)Ag; 4)Hg.

7. Cmech Oyporo raza u Kuciopoja o0pa3yeTcsi Ipu HarpeBaHUU:
1) KNOg; 2) Cu(NO2)2; 3) AgNOs; 4) NH4NO3.

8. KOHHCHTpHpOBaHHaﬂ 430THaA KUCJIOTa pearupyer, a KOHOUCHTPUPOBAHHAA COJIsIHAsL — HET

P; 2)Zn; 3)S; 4)NazS0s.

9. C pa3baBieHHOI a30THOM KUCIOTON pearupyror:

1) KC1; 2) NHsHS; 3) K2COs; 4) (NH4)2SOs.

10. B peaknusix Zn ¢ HNO3 pa3nu4HbIX KOHIIEHTPAIHA MOYKHO TIOJTYYHTh:
1) NOg; 2) NHsNOgz;  3) ZnsNz; 4) N20O.
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Com
Coux — CITOKHBIC BEIIECTBA, IPH JTUCCOIHAIIMHA KOTOPBIX B BOJHOM PacTBOpPe 00pa3yroTCs
KaTHOHBI METAIIJIOB U aHUOHBI KUCIIOTHBIX OCTaTKOB. COJIM 3TO CIIOKHBIE BEIECTBA, B MOJIEKYaX
KOTOPBIX aTOMBI METAJIOB CBS3aHBI C KUCIIOTHBIM OCTATKOM.

% Conn R~

r 3 0 L 3
CpegHue Kucnblie cHosHbie [ BOiHbIE
' v '
NaCl FeOHCI KAI(SO4):
K2HPO
Ca3(PO4)> S Fe(OH)Cl




CpetHye COJU — NPOIYKT IIOJIHOIO 3aMELICHHS aTOMOB BOJIOPO/Ia KMCJIOT Ha aTOMBI METAJLIA.

(NaCl, MgCOs, Caz(POs4)2 u.ap.)

C TOUKM 3peHMs TEOpPUM >JIEKTPHUECKOH JUCCOLMALMHU, CPEJHUMH COISAMM HA3bIBAIOTCS COIIM,
obpasyrolye MpH IUCCOLMALMKM B BOJHOM PacTBOPEe KATMOHBI METala M AHMOHBI KHCIOTHOTO
ocraTka. Kucible comy — IpojiyKT HEMOIHOTO 3aMEeLIEH s aTOMOB BOJ0PO/1a KUCIIOT HA aTOMbI METAJIA.
Kuciisle conu 06pasyroT TONbLKO IBYXOCHOBHBIE U TPEXOCHOBHBIE KUCIIOTHI, HAPUMED:

(NaHSO4, MgHPO4, Ca(H2P0O4)., Ca (HCO3), u ap.
C TOYKH 3peHHs TEOPHH NEKTPUUECKOM AUCCOHUALIMHU, KUCIIBIMH COMISIMM HA3BIBAIOTCS CONIH, KOTOPBIE
B BOJHOM PacTBOPE JUCCOLMUPYIOT CTYIIEHYATO, T.€. O IePBOii CTyIeH:
JUCCOLHALHS IPOUCXOIUT 10 METaJLTy, a BTOpasi CTyIeHb [0 MPUHIUITY JUCCOIMAIIMI TOH KUCIOTHI,
KOTOpasi 00pasyeT JaHHBIA KUCIOTHBIH OCTAaTOK.
OCHOBHBIE COJIH — MPOIYKT HEMOIHOTO 3aMelleHus THAPOKCOTPYII MHOIOKUCIOTHBIX
OCHOBaHUIi Ha KMCJIOTHBIA 0cTaTOK. OCHOBHBIE COJIM 00Pa3yIOT TOJIBKO JABYX-M TPEXBAICHTHBIE
MeTaJlIbl, HaIpUMED:

(MgOHCI, AI(OH)2NO3, FeEOH(NOz3)2 wu.ap.)

C Touku 3pCHHA TCOPUU BHGKTpH‘{eCKOfI Jucconuanyu, OCHOBHBIMHU COJISIMH HA3bIBaIOTCs
COJIK, KOTOPBIC B BOAHOM PACTBOPC JUCCOLMUPYIOT CTYIICHYATO, T.C. I10 nepBoﬁ CTYIICHU
aucconuanya MporuCxXoauT IO KUCJIIOTHOMY OCTAaTKy, a BTOpasa CTYIICHDb IO IMTPUHIUITY JUCCOLUALIUN
TOI'0 OCHOBAHUA, KOTOPOC 06paayeT CJIOKHBIA KaTUOH HaHHOﬁ COJIH.

IHony4enne conent

a) [loutn Bce MeTayuibl (KpoMe METAJUIOB, DPACIHOJOXKEHHBIX JIeBee BOJOpOJa B pALY
HaINpsHKEHUH METAJJIOB) PEarnpyIOT C KMUCIOTaMH ¢ 00pa30BaHUEM CPEJHHUX COJIEH:

Zn + 2HCI — ZnCl> + Hat
2K + H,CO3 — K>COs3 + H21
2Fe + 2H3POs — 2FePOg4 + 3H27

0) Oxcuabpl MHOTHX METAaJJIOB B3aUMOJEMCTBYIOT C KUCJIOTaMH C OOpa30BaHUEM CPEIHUX
COJICH:

HgO + 2HCI — HgCl2 + H.0
Na2O + H,SOs — NapxSO4 + H.0
Fe,O3 + 2H3PO4 — FePO4 + 3H20

B) OCHOBaHHS B3aMMOJICUCTBYIOT C KHCIOTaMH (pEeakiusi HeUTpanu3aluu) ¢ oOpa3oBaHUEM
CpPEIHUX COJICH:

2LIOH + H2SO3; — LixSO3 + 2H,0
Cr(OH)2 + H2SOs — CrSOs4 + 2H20
Al(OH)3z + 3HCI — AICI3 + 3H20

r) [Ipu B3auMOJCHUCTBMM OCHOBHBIX M aM()OTEPHBIX OKCHIOB C KHCIOTHBIMH OKCHIAMU
00pa3yroTCs CONH:

CaO + SO — CaS03
AlLOs + P,Os — 2AIPOq
ZnO + N20s  — Zn(NO3)2



n) [Ipu HarpeBaHUM OCHOBHBIC OKCHJIBI PEarHpyIOT ¢ aM(pOTEPHBIMU OKCHUIAMHU C
00pa3zoBaHUEM COJICH:

tO
K20 + Fe203 — 2KFeO:

tO
CaO + Cr203 — Ca(Cr0O2)2

tO

Na2O + ZnO — Na2Zn02

e) [Ipu HarpeBaHMM OCHOBHBIE OKCH/JIbI pEAarupyroT ¢ aM(pOTEPHBIMU FHAPOKCUAAMHU C
00pa30BaHUEM CPETHHUX COJIEH:

K20 + 2Al(OH); — 2KalO; + 3H.0
Na;O + Zn(OH), — Na2Zn0O; + H20
CaO + 2Fe(OH); — Ca(FeO2)2 + 3H20

k) [Ipu HarpeBanuu menoueit ¢ aMpOTEPHBIMHU OKCUIAMHU 00Pa3yIOTCS COJIU:

tO
2KOH + Fe;0O;  — 2KFeO2 + H20
tO
2NaOH + Al,O; — 2NaAlOz + H20
tO

Ca(OH); + Cr03 — Ca(Cr0O2)2 + H20

3) [Ipu HarpeBaHMH IIENTOUN TaKkKe B3aUMOJIEHCTBYIOT ¢ aM()OTEPHBIMU THAPOKCUIAMHU C
00pa3oBaHUEM COJICH:

tO
KOH + AI(OH)3 — KAIO; + 2H20

tO
2NaOH + Be(OH)2 — Na:BeO: + 2H20

tO

LiOH + Fe(OH)z  — LiFeO> + 2H,0

u) Oxkcuapl aM(pOTEpHBIX METAJUIOB IIPU HArpEBaHUU PEarupyroT ¢ KapOOHAaTaMU IMIETOYHBIX
METaJUIOB ¢ 00pa30BaHUEM HOBOMW COJIM U YITIEKMCIIOTO rasa:

tO
Fe.O3 + Na,CO3 — 2NaFeO; + CO21
tO
BeO + KoCO3  — K3yBeO2 + CO2t
tO

Al;03 + Li2CO3 — 2LIAIO2 + CO21

K) HCEKOTOPLIC COJIM MOKHO MTOJTYIUTDH peaKLu/Ieﬁ HOHHOr0 0OMEHa MCKAY KUCIOTaMH1 U
COJISIMU:

2H3PO4 + 3CaCl; — 6HCI + Caz(POa)2]
3H>SO3 + 2FeBrs — 6HBr + Fez (SO3)3|
H2CO3 + MgSO4 — H2SO4 + MgCO3|



J1) AMpoTepHbIe THAPOKCHIBI PEArHPYIOT C KUCIOTHBIMH OKCHJIaMH ¢ 00pa30BaHUEM COJIM U BOJIBI:

Zn(OH)2 + SO3 — ZnS04 + H20
3Mn207 + 2AI(OH); — 2AI(MnOg4)s + 3H20
2Fe(OH)3 +3CO2  — Fez(C0O3)s + 3H20

M) U_[CJ'IO‘H/I CBO6OI[HO pearupyroT ¢ KUCJIOTHbBIMU OKCHAAMH C 06pa3OBaHI/IeM COJIM 1 BOJBI:

2NaOH + CO2 — Na2COs + H20
3Ca(OH)2 + P205 — Caz(POa4)2 + 3H20
2KOH + N2Os  — 2KNO3 + H20

H) Peakuueil HOHHOro oOMeHa MeX 1y HEKOTOPBIMHU COJIIMU U OCHOBaHUSIMH MOXHO
[IOJIyYUTh HOBYIO COJIb:

2K3PO4 + 3Ca(OH)2 — 6KOH + Cas(PO4)2]
CaSO4 + Ba(OH), — Ca(OH)2 + BaSO4|
NaCl + AgOH — NaOH + AgCl|

0) Cotr aMMOHWMSI MOXHO TIOJTYYHTh PeaKIueid 00OMeHa MEX Ty HEKOTOPBIMH COJISIMH H
THJIPOKCUIIOM aMMOHHS:

FeClz + 3NH4OH — Fe(OH)s|+ 3NH4CI
Mg(NO3z)2 + 2NH4OH — Mg(OH)2| + 2NH4NO3
ZnS0O4 + 2NH4OH — Zn(OH)2| + (NHa4)2 SO4

1) MHOTHE KHCIOThI pEarupyroT ¢ THAPOKCHIOM aMMOHHUS ¢ 00pa30BaHHUEM COJIH U BOJIBI:
HCI + NH,OH — NH4CI + H20

HNO3 + NH4OH — NHsNOs3 + H20
H2SO04 + 2NH4OH — (NH4)2 SO4 + 2H.0

p) PacTBOpBI HEKOTOPBIX COJIEHl OOMEHUBAIOTCS CBOMMH COCTABHBIMU YaCTAMU C
00pa30BaHNEM HOBBIX COJIEH:

MgSOs4 + BaCl, < MgCl, + BaSO4 |
AlJs + K3sPOs < 3KJ+AIPOq |
CoBr, + Na2S < 2NaBr + CoS |

e) Kucneie comm M0oXHO MOJIYYUTDh pCaKIIUAMU, HCKOTOPBIC U3 HUX NPUBCACHBI HUXKCE!:

CaCO3+ H,CO3 <« Ca(HCO3)2

KCIO4 + H2SO4 < KHSO4 + HCIO4
KNO3 + H2SO4 < KHSO4 + HNOs3
NaOH + H2SO4 < NaHSO4 + H20
Ca(OH)2:+2C0O2 <« Ca(HCO3)2

2NaOH + H3POs < NaHPO4 + 2H.0
Ca(OH)2 + H3POs <« CaHPO4 + 2H20
Ca(OH). + 2H3PO4 < Ca(H2P04)2 + 2H20
NaOH + H3PO4 < NaH2PO4 + H2O
Na[AI(OH)4] + CO, < AI(OH)3|+ NaHCOs3
Caz(POs4)2 + 4H3POs < 3Ca(H2PO04)

T) OCHOBHBIE COJTU MOYHO IOJIYUYUTH CIETYIOIIUMU PEAKIUIMU:

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



2MgCl; + 2Na;CO3 + H20 < [Mg(OH)]. COs | + CO2 + 4NaCl
Fe(NOz); + H:O <> FeOH(NOs3), + HNO3

2ZnS0O4 + KoCO3 +4H0 <= [Zn(OH)]2.CO3 + 2KOH + 2H2S04
2CuS0O4 + Na;CO3 + 4H,0 < [Cu(OH)]2CO3 + 2NaOH + 2H2S04
Al>(SO4)3 + Na2CO3 + 6H20 <> [AI(OH)2].CO3 + 2NaOH + 3H2S04
Cr2(S04)3 + (NH4)2S + 6H20 < [Cr(OH)2]2S + 2NH4OH + 3H2S04
2AICI3 + (NH4)2S + 6H20 < [AI(OH)2]2S + 2NH4OH + 6HCI
2FeCl3 + (NH4)2CO3 + 6H20 <= [Fe(OH)2]2 COs + 2NH4OH + 6HCI
2ZnClz + Na2CO3 + 4H,0 < [Zn(OH)]2CO3 + 2NaOH + 4HCI
2Zn(NOs3)2 + KoS + 4H,0 < [Zn(OH)]2S + 2KOH + 4HNOs3

XuMHYecKHe CBONCTBA coJieid

a) [Ipu HarpeBaHUM MHOTHE COJIM Pa3jararoTcs, TAKOU MPolecC Ha3bIBACTCS TEPMHUUECKUM
pa3IoKEeHUeEM:

tO
CaCO; <> CaO + CO,t

tO
NH4Cl <> NHs?t + HCIt

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

0) [1pu B3auMOEHCTBUY C KHCIOTAMU MTPOUCXOIUT OOMEH COCTaBHBIMU YaCTSAMU, T
oOpa3yeTrcs HOBas COJIb M HOBasi KUCJIOTA:

Mg(NOs3)2 + H2S < 2HNOs + MgS|
Alx(SO4)3 + 2H3POs < 3H2SO04 + 2AIPO,
CaCl; + H2.COs < 2HCI + CaCOg|

B) [Ipu B3auMoelicTBUM ¢ OCHOBAaHUSIMU 00pa3yeTcsi HOBast COJIb U HOBOE OCHOBaHUE:!

Fe2(SO4)3 + 3Ba(OH)2 < 2Fe(OH)s| + 3BaS04]
MgCOs + 2KOH < Mg(OH)2) + K2CO3
AIPO; + 3NaOH < AI(OH)s] -+ NasPOs

r) PacTtBopsI coseit pearnpyroT ¢ pacTBOpaMu JAPYTUX coyieid, 0OMEHUBAsCh CBOUMHU
COCTaBHBIMH YaCTHULIAMH ¢ 00pa30BaHUEM HOBBIX COJIEH:

CaCl, + Na2COs < 2NaCl + CaCO3|
3Mg(NOs3)2 + 2K3PO4s < M@3(PO4)2] + 6KNO3
Fex(SO4)3 + 3BaCl, < 2FeCls + 3BaS04)
1) HekoTopBbIe cOJM OABEPraroTCs THAPOIU3Y, TIe 0043aTeIbHBIM YCIOBHEM SBIISETCS
00pa3oBaHue CIaboro IEKTPOIUTA

D)I'maponu3 coseil, 00pa3oBaHHBIX CHIIBHOW KUCIIOTOM U ¢1a0bIM OCHOBAHUEM:

FeClz + HOH < HCI + FeOHCI» 1 — crynenp

FeOHCI, + HOH <« HCI + Fe (OH).ClI 2 — CTYIICHb

Fe(OH).Cl + HOH < HCI + Fe(OH)3] 3 — cTyneHb
2)'maponus coneit, 00pa3oBaHHBIX C1a00H KHCIOTOM U CUIILHBIM OCHOBAHHUEM:

K2CO3+ HOH << KOH + KHCO3 1 - crynens



KHCO3 + HOH < KOH + H,CO3 2 —crynenb

3)'uaponus coseid, 00pa30BaHHBIX CIA00 KUCIOTON U CJ1a0BIM OCHOBAaHUEM:
AlS3 + 6 HOH < 2AI(OH)3| +3H2S1

e) bonee akTuBHBIC METAILIBI BCTYIAIOT B pCAKIIUIO 3aMCIICHUA C COJIIMU, BBITCCHSASL MCHECC
aKTUBHBIA METaJI C O6paSOBaHI/IeM HOBOM COJIU:

Fe(NO3)2 + 2K < 2KNO3 |+ Fe
AICI3 +3Na <« 3NaCl + Al
ZnSO4+ Mg < MgSO4| +Zn

k) KapOoHaThI 1IEIOYHBIX METAUIOB PEArHpPYyIOT C OKCHUIAMU aM(pOTEPHBIX METAJIIOB C
00pa3oBaHNEM HOBBIX COJICH:

Al;03 + Na,CO3 < 2NaAlO; + CO2 1

Cr203 + Na2CO3 < 2NaCrO2 + CO2 1

Fe2O3 + KoCO3 < 2KFeO2 + CO2 1
Jist 3aKperuieHusl Matepuaia pacCCMOTPUM Psiji IPUMEPOB PEIICHUs 3a7ad M0 M3yYCHHOH TeMe
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTMHEHUN".

Coumn
1. Jlauer xumuueckue ¢opmynsl BemectB: HBr, NaHSO4, Cu.O, Fe(OH)s, Fe(NOs)s,

Ca(HCOs3)2, N20s, H3BOs, Li2O, SOz, Ba(OH)2, Ca3(POs)2, Cu(OH)2. Hauepture B
TeTpaasX TaOJIUIly U pa3MecTuTe (POPMYIIBI IO COOTBECTBYIOIIUM Tpadam.

Ortger :
Oxcuapl OcHoBaHUs Kucnot Comnn
bl
OcHosuble | Kucnorusie | PactBopumsl | HepacTtBopumblie Cpennue | Kucnbie
€
Oxcuabl OcHoBaHUS KucnoTsr Comn
OcHOBHBIE Kucnorneie | PactBopu | HepactBop Cpennne | Kucnsie
MbIE VMBbIE
Cu.0 N20s Ba(OH)> Fe(OH)s3 HBr Fe(NO3)z | NaHSOq
Li.O SO, Cu(OH): H3BO3 Caz(PO4) | Ca(HCOg)
2 2
2. Hanummure xumuueckue QOpMysbl  CIEAyIOIIMX  coiled: KkapOoHara  Harpwus,

ruapokapOonara sxenesa (Il), cymbdara xeneza (lll), ruapooprodocdara kanpuus,
OCHOBHOT'O XJIOpHJa MarHus, AuruipoopTodocdara KaibIus.

OtBeT :

Kap6onar natpus NaxCOz, ruapoxopoonar xenesa (1) — Fe(HCOz)2, cynndar xenesa (I1) —
Fe2(S04)3, ruapooprodochar kamsius — CaHPO4, ocHoBHOM xmopua marHus — MgOHCI,
murunpooprodocdar kanpims — Ca(H2PO4)..



3. Hamummure Hasanus coneid, Gopmynsl kotopeix ganbl: NaCl, NaNOs, CaClz, KHSOs,
AI(NO3)3, K3PO4, Na2S04, NazS, NaSOs, Ca(HS)2, FeSOa, AgNOs, Fe2(SOa4)3, NaCOs,
Cr2(S04)3, NaHCO3, Ca(HCO3)>.

Otser :

NaCl — xmopun narpusi, NaNO3z — wurpar Harpus, CaCl — xnopun kanpumsi, KHSOs —
rugpocyibdar kamust, Al(NO3)s — nutpat amomunust, KsPOs — oprodocdar kamus, NaSOs
— cynbdar natpust, NaxS - cynbun natpus, Na;SOz — cymedpur narpus, Ca(HS). -
rugpocyabdun Kaiapius, FeSOs — cynbdar sxenesa (1), AGNO3 — nutpat cepebpa, Fez2(SO4)3
— cynbdar xenesa (I11), NaxCOs — kap6onat Hatpusi, Cra(SOs4)3 — cynasdar xpoma (Il1),
NaHCO3 — ruapokop6onar Harpus, Ca(HCO3)2 — ruapokopOOHAT KajIbIIHsL.

4. Hanumute GopMyibl BAXHEHIINX COJICH CIEIYIOUINX KHCIIOT: a) COJSHOM, 0) CepHOi, B)
a30THOH, T') opTodochOpHOH, 1) yroiapHoi. HazoBanuTe »TH comu.

OtBer :

a) HCI — xstopu nHatpus (moBapeHHast COJIb)

6) CuSO4 - 5H20 - mentarugpar cynbdara menu (MEAHBIH Kymapoc), CPEACTBO 3aIIUTHI
pacTeHui OT BPEIUTEIIEH;

CaS04 - 2H20 -mguruapar cynbshara Kanblus (TUIIC), CTPOUTEIbHBIN MaTepua
B) NH4NO3 — HuTpat aMmMonus (aMMuavHasi CeUTpa), yaI00peHusl.

r) Caz(POs)2 — oprodocdar kambius 00pa3yeT CKeIeT MO3BOHOYHHKA

1) NaHCO3 — ruapokapboHaT HaTpus (coaa),

Na>CO3 — kapOoHaT HaTpus (KAIBIIMHUPOBAHHAS COJIA).

Na,COs - 10H,0 — nekaruapar kapboHaTa HaTpus (KpUCTAILTUIECKAs COa).
CaCOg3 — kapOoHaT Kaibius (MeJ, H3BECTHSIK, MpaMop).

5. Hepqu/mI/ITe CITOCOOBI IMOJIy4CHUA COjJiel M HaIMIIUTE MO ABa  YPAaBHCHUA
COOTBETCTBYIOIIINX XUMHUYCKCKUX pCaKIII/IfI.

Ortger :
1) PeKuuu KMCIIOT ¢ METAIIAMH, OCHOBHBIMHU OKCHIAMH ¥ OCHOBAHHSAMHU:
Mg + H2SO4 = MgSO4 + H21
Agz0 + 2HNO3 = 2AgNO; + H20
Cu(OH); + 2HCI = CuCl; + 2H,0

2) PeaKIII/Ifl KHUCJIIOTHBIX OKCHUIOB C OCHOBAHUSMHW U OCHOBHBIMH OKCHUJIAMM:
2KOH + SO, = K3S03 + H,0
CaO + SO3 = CaSO0q

3) OOMeHHBIE PeKITHH:
BaCl, + MgSO4 = MgCl; + BaSOa4|
HCI + AgNOs = AgCl| + HNOs

1) Peakuuu MexIy MEeTAUIAMHU U HEMETAJIIAMH:
2Fe + 3Cl2 = 2FeCls
Hg + S =HgS

6) CocTaBbTe ypaBHEHHS] XUMHUYECKUX PEAKINIl, CXeMbl KOTOPBIX JIaHbI HUXKE:

Ca+... — CaSO4+Hzt SOz +... — CaS0g4

N2Os + ... — Ca(NOs)2 CaO+... — CaS03

Ca(OH); + ... —»CaS04 + H20 P,Os+ ... — Caz(POs4)2 +H20
Ortser :

Ca+ H2SO4=CaS0O4+ H2 1



N20s + CaO = Ca(NO3)2
Ca(OH)2 + H2SO4 = CaS04 + 2H20
SOz + Ca0 = CaS0q4
CaO + SO, = CaS0s
P>0s + 3Ca(OH); = Ca3(P0O4)2 + 3H20

6) C KaKMMH BEIIECTBAMHU PEarupyeT XJIOPHJI KAIbIIUs, €CIIU MOJIy4aeTCs: a) CylIb(ar KaIbIHs,
0) xkapOoHaT Kanblus, B) oprodocdar Kanbius, T) TUAPOKCU KAIbIHUs, 1) XJIOPOBOIOPOA?
Hanwummre ypaBHeHHS peakiuid U MOSICHUTE, TOYEMY OHHU HJIYT JO KOHIIA.
OtBer :
a) CaCl, + NaxSO4 = CaSO4| + 2NaCl

6) CaCl, + Na;COs = CaCOs| + 2NaCl
B) 3CaCl, + 2NasPO4 = Cas(POu)2| + 6NaCl

r) CaCl, + 2H20 = Ca(OH)2| + Hz1 + Cl21
0
t

1) CaClz + HzSOu(xomy) = CaSO4 + 2HCI1

Peakuuu a) - B) uayT A0 KOHIA, IOTOMY 4TO 00pa3yroT ocalok. Peakuus r) uaetr mpu 31IeKTpoiu3e
BojgHoro pacrBopa CaCly ¢ oOpazoBanueM aByx ras3oB. [Tociemuss peakius HIACT J0 00pa3oBaHMS
XJIOPOBOJIOPOJIa TIPH HArpeBaHMM TBEPJOTO XJIOpUJA KalbIUs C KOHIICHTPUPOBAHHOW CEPHOM
KHUCJIOTOIA.

2) Kakumu nByms cnocobaMu 3 OKcua Kajlblidsg MOKHO MOJTYYHTh: a) CyJb(}aT KaabIus,
6) opTodocdar kanbuua? CocTaBbTe ypaBHEHHSI PEAKIIHH.

Ortser :
a) CaO + SOz = CaS04
Ca0 + H2SO4 = CaS04 + H20
0) 3CaO + P20s = Casz(PO4)
3Ca0 + 2H3P04 = Ca3(PO4)2 + 3H20

3) Hanurmte ypaBHEHUs peakiinii HEHTpaIu3alliuy, B pe3yibTaTe KOTOPBIX 00pa3yroTCs COIH,
dopmyibel kotopsix ciaenyromue: a) AlCl3, 6) BaSOs, B) Ba(NOz)2, r) NaNOs, 1) NasPOs, €)
NaHSO4, x) KH2PO4, 3) KoHPOa.

Orser :
a) Al(OH)3z + 3HCI = AICI3 + 3H.0
0) Ba(OH)2 + H2SO4 = BaSO4 + 2H20
B)Ba (OH)2 + 2HNO3 = Ba (NO3),+ 2H.0
r)NaOH + HNOs = NaNOs + H>O
1)3NaOH + H3PO4 =NazPO4 +3H20
¢)NaOH + H2SO4 = NaHSO4 +H20
K)KOH+ H3PO4 = KH2PO4 + H20
3) 2KOH + H3PO = K;HPO4 + 2H20

8. CocTaBbTE YpaBHCHUA peaKuHﬁ, CXCMbI KOTOPBIX JaHbl HUKC!
a) Ca — CaO — Ca(OH)2, — Ca(NO3)2 — CaS04
0) Al203 — Alx(SO4)3 — AI(OH)s — Al203
B) CaCO3 — CaO — Ca(OH), — CaCO3z — Ca(NOs):
r) Cu —» CuO — CuCl; — Cu(OH); — CuO — Cu — CuSO4 — Cu(OH)2
n1) Mg — MgO — Mg(OH)2 — MgSO4
¢) C — CO2 —» NaxCO3 — CO2 — CaCOs



K) Fe2(S04)3 — Fe(OH)3 — Fex03 — Fex(S04)3
3) P — P205 — H3POs — Caz(POa4)2 — H3POs — Ca(H2P04):2
n) Al2(SO4)s — AI(OH); — Al203 — AICI; — AI(OH)3 — AI(OH)CI
k) SO3 — ZnSOs — Zn(OH)2 — ZnO

Ortser :
a) 2Ca + O, = 2Ca0
Ca0 + H20 = Ca(OH)2
Ca(OH)2 + 2HNO3 = Ca(NOs), +2H20
Ca(NO3)2 + ZnSO4 =CaS04| + Zn(NO3)2

0)Al203 + 3H2S04 = Al2(SO4)3 +3H20
Al2(SO4)3 + 6KOH = 2AI(OH)3] + 3K2S04
2Al(OH)3| =A203+ 3H20

B)CaCO3 = CaO + CO;
CaO + H20 = Ca(0OH);
Ca(OH)2 + CO2=CaCOs) + H20
CaCOz + 2HNO3 = Ca(NO3)2 + CO21 + H20

r) 2Cu + 0 = 2Cu0
CuO + 2HCI = CuCl; + H20
CUCI, + 2KOH = Cu(OH)z|  + 2KClI
0
t
Cu(OH)2 = CuO + Hz0
0
t
CuO +H2=Cu+ Hx0
CU + 2HZSO4(KOHLI.) = CUSO4 + SOZ + ZHZO
CuSOs + 2NaOH = Cu(OH)2|  + NazSOs

1) 2Mg + Oz = 2MgO
MgO + H,O = 2Mg(OH)2
Mg(OH)2 + H2SO4 = MgSQO4 + 2H20

e)C+0,=CO;
CO + 2NaOH = Na;CO3 + H20
Na>COs + 2HCI = 2NaCl + CO.1 + H.0
CO; + Ca(OH)2 = CaCOgz|+ H20

x) Fe2(SO4)3 + 6KOH = 2Fe(OH)3 + 3K2S04
0
t
2Fe(OH)3z = Fe20O3 + 3H.0
Fe203 + 3H2S04 = Fe(S04)3 + 3H20

3) 4P + 50, =2P,0s
P20s + 3H20 = 2H3PO4
2H3PO4 + 3Ca(OH), = Cas(PO4). + 6H.0
Cas(POg4)2 + 6HCI = 3CaCl; + 2H3PO4
2H3PO4 + Ca(OH)2 = Ca(H2P04)2 + 2H20

n)Al2(SOs)3 + 6KOH = 2AI(0OH)3| + 3K2SO04
2Al(OH)3 = Al203 + 3H20
Al,O3 + 6HCI = 2AICI3 + 3H20
AICl3 + 3NaOH = AI(OH)3| + 3NaCl



AI(OH)3 + HCI =AI(OH).CI + H.0

x) SOs + ZnO = ZnSO4
ZnSO4 + 2KOH = Zn(OH)2| + K2SO4
0

t
Zn(OH)2=2Zn0 + H,0

1. 2K+S — KsS
2. 4K + O, — 2K20
3. K20 + SO2 — K3S0s3
4. K20 +H,0 — 2KOH
5. 2KOH + H2SO3 —  K3SOs + 2H20
6. KoS— 2K +S
7.S+02 — SO,
8. SOz + H.O — H»SO3
9. K2S03 — K20 + SO
10. SOz + H20 — H2S03
11. K2SO4 + 2H20 — 2KOH + H2S0q4

OcHoBaHuSA
(ruapoOKCHIBI METAJLIIOB)

OcHoBaHuA

Hepactsopumblie

PactBopumble

. (uvenounm)
rmapoKcuapl, | rapokcuabl, nposlsnmoz.wle
KOH,NaOH nposasnaowme amdoTepHble cBOICTBa
Ca(OH)Z; NH4OH OCHOBHbIe CBOICTBA

OcHoBaHMsI — CII0OXHbBIE BEILIECTBA, IPH JUCCOLUALUU KOTOPHIX B BOJHOM PacTBOPE 00pa3yroTCs HOHbI
MeTauloB (aMMOHUS) W ruapokcui-uoHsl OH. K HeopraHmdeckMM OCHOBAaHHSIM OTHOCSTCS

TUAPOKCHUABI METAJIJIOB 1 aMMHUAKaA.

Wenoum

LLlenoyun — pactBopmmble B
BOJE OCHOBaHUA

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

Mg(OH)s, Ni(OH)s Cu(OH)»

IHony4enne mesnovei
a) lllenoun B TexHUKE OOBIYHO MOITYYAIOT 3JIEKTPOIU30M BOJHBIX PACTBOPOB XJIOPUIOB:

2NaCl + 2H;0 — 2NaOH + Hzt + Clyt

2KCl +2H,0 — 2KOH + Hat + Clat

0) Peakuueii oOMeHa MeXy HEKOTOPBIMH COJIIMA U OCHOBAHUSIMU 00Pa3ylOTCS MICIOYH:



K2COs3 + Ba(OH), — 2KOH + BaCO3
NaCl + AgOH — NaOH + AgCl]

B) lllenoun MoryT OBITH TaKXKe MOTYYESHBI B3aUMOACUCTBUEM LICTOYHBIX U
LIEJIOYHO3EMENBHBIX METAIOB C BOJOM:

Na + 2H,0 — 2NaOH + Hat
Ca + 2H,0 — Ca(OH); + Ha?

F) Taxoke meJIoYn MOryT OBITH IMOJIY4YCHBI B3aHMOﬂCﬁCTBHeM OKCHJOB IICJIIOYHBIX H
IIEIIOYHO3EMEIbHEIX METAIIJIOB C BOJOM:

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

XuMHu4YecKHe CBOMCTBA 1IeJ109el
a) Peakuus HeliTpanu3zaiuy, T.e. peakius 0OMEeHa MEX/1y IIeT0YaMHi 1 KUCIIOTaMHU:

2KOH + H2CO3 — K2COs3 + 2H20
NaOH + HClI — NaCl + H.0

3Ca(OH)2 + 2H3sPO4 — Cas(POu)2 + 6H20

6) B3aHMOI[eI>iCTBHe H_[eﬂoqef/i C KUCJIOTHBIMHU OKCHUAaMHU C O6pa30BaHI/IeM COJIM 1 BOABI:
2NaOH + SO2 — NaS0O3 + H,0

Ca(OH)2 + CO2 — CaCOs + H20
Ba(OH)2 + SO3 — BaSO4 + H20
B) lllenoun pearupytot ¢ aMmpOTEepHBIMU OKCHIaMHU C 00OPa30BaHUEM COJIU U BOJIBI:
2KOH + Al203 — 2KaAl Oz + H,O unu
KOH + 3H20 + Al203 — 2K[AI(OH)4]
2NaOH + Fe;03 — 2NaFeO; + H,O wm
2NaOH + 3H20 + Fe203 — 2Na[Fe(OH)4]
2NaOH + ZnO — Na2Zn0; + H20 nnm
2NaOH + ZnO + H20 — Naz[Zn(OH)4]

r) [Ipu B3aumopeiicTBuu ¢ aM(pOTEpHBIMH THIPOKCUIAMU TakyKe 00pa3yroTcs COb U BOJA:



BJIaru:

2NaOH + Zn(OH)2 — Na 2[Zn(OH)4] wnmu
2NaOH + Zn(OH)2 — Na 2Zn0O2 + 2H20
NaOH + AI(OH); — NaAIlO2 + 2H20 wu
3NaOH + AI(OH)s — Nas[Al(OH)g]

KOH + Fe(OH)s — KFeO2 +2H20 wu
3KOH + Fe(OH)s — K3[Fe(OH)g]

1) PacTBOpBI mie0ueii pearupyroT ¢ HEKOTOPBIMH HEMETAITAMU:
2NaOH + Cl,  — NaCl + NaOCI + H;0 (ua xomnoze)
6KOH + 3Cl, — 5KCI + KCIO3 + 3H20 (mipu HarpeBanun)
2NaOH + Si + H20 — NazSiOs + 2H21

e) Illesouu BCTYMAOT B PEakiiio 0OMeHa ¢ HEKOTOPBIMH COJISIMHE:
FeSOs + 2NaOH — Fe(OH)2| +NaxSO4

2LIOH + MgCl,  — 2LiCl + Mg(OH)2|
6KOH + Al2(SO4)s — 3K2S04 + 2AI1(OH)3|

Am¢oTepHbIe THAPOKCHABI

IHony4yenne
a) o0IIMM METOJIOM MOJIY4YEeHHsI HEpaCTBOPUMBIX OCHOBAHUI SIBISIETCS peakius oOMeHa:

Al> (SO4)3 + 6KOH — 2Al (OH)3 | + 3K2SO4
FeCls + 3NaOH — Fe(OH)3| +3NaCl
Cr2(S04)3 + 6NaOH — 2Cr(OH)3 | +3Na 2 SO4

0) Ha Bo3ayxe HekoTOpbie aM(OTEpHBIE METAUIBI OKUCISIOTCS, OCOOCHHO B MPHCYTCTBUH

4Fe + 30, + 6H20 — 4Fe(OH)s)
2Zn+ 0y + 2H,O — 2Zn (OH)Zl

B) Ilpu runpomnuse coseil, oOpa3oBaHHBIX CHJIBHOM KHCIOTOH M Ci1a0bIM aM(OTepHBIM

OCHOBaHUeEM, 00pa3yrorcs aM(OoTepHbIe THAPOKCUIDIL:

AICl; + HOH — HCI + AIOHCI,
AIOHCI; + HOH <« HCI + AlI(OH).CI
Al(OH)2Cl + HOH < HCI + AI(OH)3|

Fe(NOs), + HOH <> HNOs + FeOHNOs



FeOHNO3z + HOH < HNOs + Fe(OH)2|

r) PactBopumbie conmu ampOTEpHBIX METALUIOB, B3aUMOJICHUCTBYS C THAPOKCHUIOM aMMOHHUS,
00pa3yroT aMm(pOTEpHBIE THIPOKCUIBI:

CrBr3 + 3NH4sOH < 3NH4Br + Cr(OH)s|

ZnF2 + 2NHsOH < 2NHJF + Zn(OH)2|

AI(NO3)3 + 3NH4 OH < 3NHsNOs + Al(OH)3|
XuMu4yeckue cBOMCTBa aM(pOTEPHbIX THAPOKCHIAOB

a) [Tpu npokanuBanuu aMm(pOTEPHBIX THIPOKCUIOB POUCXOAUT UX Pa3I0KEHHE HAa OKCUJL U
BOLY: t0
2Cr(OH); — Cr203 + 3H20
tO
2Fe(OH); — Fe203 + 3H0
tO
Zn(OH), — ZnO + H0

0) ampoTepHBIC THAPOKCHUIBI CIIOCOOHBI PACTBOPSTHCS KaK B KUCIIOTaX ¢ 00pa30BaHUEM COJICH:
2Cr(OH)2 + 3H2S04 — Cr2(S04)3 + 6H20
Al(OH)3 + 3HCI — AICl3z + 3H20
Zn(OH)2 + 2HNOs — Zn(NOz3), + 2H.0
Fe(OH); + H3POs  — FePO4 + 3H20
TaK U B IeJIouax ¢ 00pa3oBaHUEM COJICH, B KOTOPBHIX aM(pOTEPHBIA METAIIT BXOAUT B COCTaB AaHHMOHA
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)g]

B) AM(oTepHble THUIPOKCHIBI TpPHU HArpeBaHUM PEArupyloT 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 00pa30BaHUEM COJICH, B KOTOPBIX aM(OTEPHBIH METaILT
BXOJIUT B COCTaB aHHOHA!
2Cr(OH); + K:O  — 2KCrO2 + 3H20
2Fe(OH)3 + Na2O — 2NaFeO; + 3H.0
Zn(OH)2 + K:O  — K2Zn0O: + H,0

OcHoBanus
1. 3anonHuTe TabNMIly, 3amKcaB B Hed Mo 2-3 GopMyIbl BEIMIECTB, OTHOCAIINXCA K KaXIOMy
KJIACCYy BEIIECTB.
[IpocTrie BemecTBa CrokHEIE BENECTBA
MeTamnnl Hewmeranmnsr Oxcupl ‘ OcHoBaHUs Kucnotsr Conn




OtBer :

[IpocThie BemecTBa C0>XHEBIC BEIIECCTBA

MeTtanibl Hemeramsl Oxkcugpl | OcHoBanug | Kuciotrsr Conu

Na 07} K20 LiOH HCI NaBr

Ca Cly FeO Cu(OH). H2SO4 CuS0Oq4

Al S Cr203 Fe(OH)3 H3PO4 Caz(POa)2

2. Kakwue BemiecTBa Ha3bIBAIOT OCHOBAaHUSMU W Kak WX Kiaccupunupyror? Hanummre
(dbopMyIIbl OCHOBaHHM U HA30BUTE HX.

OtBer :

OcHOBaHUSI — ATO BEIIECTBA , B COCTaB KOTOPBIX BXOJSAT aTOMBI METajlla, COCIWHEHHBIC C
rugpokcorpynnaMd. C TOYKH 3pEHHUS TEOPUU 3JIEKTPUUYECKON AMCCOLMALMH OCHOBAaHUS — 3TO
BEII[ECTBA, KOTOPHIE B BOJHOM pACTBOPE IUCCOIMUPYIOT HAa HOHBI MeTaia (WId aMMOHUS) U

ruapokcua nonsl OH.

OcHoBaHus JensaTcs Ha pactBopumbie, wiy mienaounbie (NaOH — ruapokenn Harpus, Ba(OH), —
ruapokcun 6apus) u HepactBopumbie (CU(OH)2 — ruapokcun meau (11), Fe(OH)s — ruapokcun sxenesa

(1.

3. IlpuBenute 1o Tpu ypaBHEHHS PEAKIUH, TP MOMOIIN KOTOPBIX MOXHO TTOIYYUTh:
a) pacTBOpPUMBIE U 0) MPAKTUYECKH HEPAaCTBOPUMbIE OCHOBaHUS. HanuiuTe ux Ha3BaHuUs.

OtBer :

a) 1) Peaxmus okcunos ¢ H20
Na.O + H.O = 2NaOH
TUPOKCU HATPHS
2) DIEeKTPOIU3 PaCTBOPOB XJIOPUIOB
2KCI + 2H20 = 2KOH + Hz1 +Cl21

TUAPOKCHU] KaJIHs

3) Peakius MIENOYHBIX H IEJIOYHO — 3€MENIbHBIX MeTauios ¢ HoO
Ca + 2H,0 = Ca(OH)2 + H2t

THIIPOKCHUJT KaJIbIIUS

0) 1) O6meHHas peakus COJIU METaJlIa C IIEJI0YbIO:
FeCls + 3NaOH = Fe(OH)s; + 3NaCl
ruppokeny xenesa (11)

2) peakusi HEKOTOPBIX METAJNIOB C BOJOM:
2Al + 6H20 = 2AI(OH)3| + 3H27
TUAPOKCU] AIUTFOMUHUS

3) [onHBIii rTUAPOIN3 HEKOTOPBIX COJIEH:
Al2S3 + 6H20 = 2AI(OH)3| + 3H2S

TUAPOKCHU aJTUTFOMUHUS

4. CocraBbTe 110 TPU YPAaBHCHUS, XaPAKTCPUIYIOIUX XUMHUYCCKUC CBOMCTBA ILIEIOYEH.

Otser :
1) Peakuuu ¢ KUCIOTAMH.
2Na OH + H2SO4 = Na2SO4 + 2H20
Ba(OH), + 2HCI = BaCl, + 2H20
Ca(OH); + 2HNO3 = Ca(NO3)2 + 2H20

2) Peaknuu ¢ comsmu:
2NaOH + CuSOs = Na 2S04 + Cu(OH)2 |
Ba(OH). + MgSO4 = BaSOs4 | + Mg(OH)2|
3KOH + Fe(NO3)3 = 3KNO3 + Fe(OH)s|



5. Kaxkue u3 Bemects, GOpMYIIbl KOTOPBIX IPUBEAEHBI, PEArKPYIOT C PACTBOPOM THIPOKCHIA
natpusi: CaO, Cu (OH)2, H2SO4, CO2, CuSO4, KCI, CuO, HCI ? HanuiuTe ypaBHEHHS
HPAKTHYECKH OCYLIECTBUMBIX PEAKIMH.

Otser :
C pactBopom NaOH pearupyroT KHCIOTBI, KUCJIOTHBIE OKCHJIBI M COJH (B TEX CIy4asx, Koraa
B pe3yJbTaTe peakly BbIMAIaeT OCAT0K):

H2SO4 + 2NaOH = Na;SO04 + 2H.0
COz + 2NaOH = Na2COs + H20
CO2 + NaOH = NaHCO3
CuSO4 + 2NaOH = Cu(OH)2] + NaSO4
HCI + NaOH = NaCl + H,0

6. Hanumure ypaBHEHHs peakiuii, NpU TOMOIIM KOTOPbIX MOXXHO OCYIIECTBUTb
MpEeBpaCHUS:
7. Ca —» CaO — Ca(OH), — CaCl;
Zn — ZnCl, — Zn(OH), — ZnO

Cu

T

Cu - CuO— CuCl;, —- Cu

|

CuSOq4

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

2) Zn+2HCI = ZnClo + Hy 1
ZnCl, + 2NaOH = Zn(OH), + H» 1 = Zn(OH), + 2NaCl
Zn(OH); = ZnO + H,0

3) 2Cu +0;=2Cu0
CuO + H2S04 = CuSO4 + H20
CuO + H2=Cu + H0
CuO + 2HCI = CuCl; + H20
CuCl; + Fe = Cu + FeCl>

8. Hanwmmute ypaBHeHUSs peakLUi pa3IoKEeHUs IPU HArPEeBaHUU:



a) ruapokcuna meau (1), 6) ruapokcuna xenesa (1), B) runpoxcuaa amroMuHuUS.
OrtBer :
tO
a) Cu(OH), — CuO + HxO
tO
0) 2Fe(OH)z — Fe203 + 3H20

tO
B) 2AI(OH); — Al:03 + 3H,0

9. Pacmonoxure coeauHeHHs, (OPMYJbl KOTOPBIX JAHBI HUXKE, B IMOPSJIKE BO3PACTAHHS
coaepxkanus B HUX kene3a: a) Fe304, 06) Fe(OH)s, B) FeSO4, 1) FeO, ) Fe20:s.

OtBer :

a) M(FesO4) = 3-56+ 4-16= 232 ® (Fe) = 3-Ar (Fe)/ My (FesOu) = 3-56/232 = 0,724 wmn
72,4 %

6) M(Fe(OH)3) = 56 +3(16 +1) = 107 @ (re) = Ar(Fe)/ M; (Fe(OH)3) = 56/107 = 0,523 wmn 52,3%

B) M{(FeSOs) =56 + 32 + 4.16 =152 ® (re) = Ar(Fe)/ M, (FeSOs) = 56/152 = 0,386 wmu 36,8%

r) M, (FeO) =56 + 16 = 72 ® (Fo=156/72=0.777 win 77,7%
1) My (Fe203) = 2-56+ 3-16= 160 ® (Fe)= 2-Ar(Fe)/ My (Fe203) = 2-56/ 160 = 0,7 um 70%
Ortser :

Conepxanusi xese3a yBeaunuuBaeTcs B cienyromieM psaay: FeSOs<Fe(OH)z3<Fe203<Fez04<FeO.

Xumnueckas cBs3b. Oxuci. Bocecran. peakuuu
BapuantNe

1. Hanumure snekTpoHHbie GOpMYIIbl aTOMOB cieayronmx snemeHToB: Li, Cr, Br, S. Kakue nonst
MOryT 00pa3oBaTh aTOMBI ATHX 3JieMeHToB? Hamuimre ypaBHEHUS MpPOIECCOB 0Opa30BaHHs ITUX
HWOHOB.

2. MeronoM 5JIE€KTpOHHOTO OajaHCa COCTaBbTE YpPABHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii:

Nal+NalOs+H2SO4= I2+Na>SO4+H20

MnO2+NaBiO3z+HNO3z = HMnO4+Bi(NO3)3+NaNO3z+H20

Xumnueckas cBsizb. Oxnci. Boceran. peaknun
BapuantNe

1. Hanumure saekTpoHHbIe (hopMyiibl aToMOB cieayronux snemenToB: Na, Rb, I, S. Kakue nonst
MOTryT 00pa3oBaTh aTOMBI ATHX 3JieMeHTOB? HamuimuTe ypaBHEHHUs TPOIECCOB 0Opa30BaHUS ITUX
HWOHOB.

4. MetoaoM 3JEKTPOHHOTO OajaHca COCTaBbTE YPABHEHHS OKHCIHUTEILHO-BOCCTAHOBHTEIBHBIX
peaKkuuii:

MnO2+02+KOH = KoMnO4+H20

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

Xumunueckas cBsizb. Oxnci. Boceran. peakuun



BapuantNe

1. JlonummuTe ypaBHEHUS CICIYIOIMIUX MPOIIECCOB 00pa30BaHMs HOHOB:
a) Mg —2e=... B) Fe® — 3e =
6)S°....=5? r) Fel... = Fe™?

4. MeTOI[OM 3JICKTPOHHOI'O 6aHcha COCTaBbTC YPABHCHUA OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKIuid:

H2S+HNO3= H2SO4+NO2+H20

H2S+H2S03=S+H-0

Xumuueckas cBsi3b. Oxkucia. Boccran. peakuuu
BapuantNe

1. Kakoii Tun cBsi3u (HemoJsisipHasi, MOJIApHAsi, KOBAJEHTHAasl, MOHHAs)) B MOJIEKYJIaXx CIEAYIOLIUX
BemectB: Oz, HBr, CsBr, NazS, CCl4, H,O?

4. MeTogoM SIEKTPOHHOTO OanaHca COCTaBbTE YpPAaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLHiA:
H2S+K2Cr207+H2S04=S+Cr2(S04)3+K2S04+H.0
Na2SO3+KMnO4+H2504=Na2S04+MnSO4+K2S04+H20
Xumudeckas cBsizb. Oxucia. Boccran. peakuun
BapuantNe

1. Harmummre aiiekTpoHHbIe B rpaduaeckue hopMyiibl crneayromux moiekyn: HF, H.O, NHa.

4. MeTogoM >JEKTPOHHOTO OallaHca COCTaBbTE YpPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuuii:

MnO2+AI=Al;03+Mn

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

Xumnueckas cBsa3b. Oxuci. Bocecran. peakuuu
BapuantNe

1. Hanummre rpadguueckyro hopmyny Monekyisl okcuaa yriepoaa (1V). Ckonbko 6— U - cBsizel B
ATON MoJseKymne?

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

KI+KMnO4+H2S504= MnSO4+12+K2S04+H20

Cr(NO3)3+NaBiO3+HNO3= H2Cr207+Bi(NO3)3+NaNOz+H>0

Xumnueckas cBs3b. Oxuci. Boceran. peakuuu
BapuantNe

1. Kakoil T KOBAJICHTHOM CBSI3U — MOJIAPHAS WUIM HEMOJISIPHAS. — B MOJIEKYJIaX CIEAYIOIINUX BEIIECTB:
CO, HI, H2S, OF2, CH4? K aTomMaM KakuxX 3JIEMEHTOB CMEIIAIOTCS OOIIHNE SJICKTPOHHBIC Maphl B ATUX
MoJIeKysax?

2. MeTomoM 3JIEKTPOHHOTO OajaHca COCTaBbTE YpPaBHEHHUS OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKkuuii:

NaBr+KMOs+H20=Br;+Mn0O,+NaOH+KOH

MnO2+KCIl03+KOH=K2MnO4+KCI+H20



Xumuyeckas cBsizb. Oxucia. Boccran. peakuun
BapuantNe

1. Kakoii TuI KOBaJICHTHOM CBSI3U — MOJIIPHAS WJIM HETOJSPHAsl — B MOJIEKYJIaX CJIEIYIOLIUX BEIIECTB:
CO, HI, H2S, OF,, CH4? K atoMaM Kak#x 3J€MEHTOB CMEMIAIOTCS OOIIKE 3JIEKTPOHHBIE TTaphl B 3TUX
MoOJIeKyJax?

4. MeTogoM SJEKTPOHHOTO OajlaHca COCTaBbTE YpPAaBHEHHUS OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuid:

MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3s+NaNO3z+H20

I2+KOH=KI103+KI+H20

Xumuueckas cBsa3b. Okucia. Boccran. peakuuun
BapuantNe

1. Hanmummure rpaduyeckyro Gpopmyny Mosekysbl okcuaa yriaepoaa (V). Ckonbko 6— u - cBsi3eil B
3TOM MoJeKye?

2. MeTOHOM OJICKTPOHHOI'O Oajlanca COCTaBbTE YpaBHCHHA OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKIuu:

MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3+NaNOs+H>0

MnO2+02+KOH = K2MnO4+H0

«Teopus 3IeKTPOJIMTHYECKON AUCCONMALIMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»

Bapuantr Nel

1.HazoBuTe cienyrommume COeAMHEHNS, HAMIINTE YPaBHEHUS JUCCOLMAINY, IPUBEIUTE TpadudecKue
dopmynsl atux coenunenuit Ni(NOz)2, M(OH)2, RbOH, KHCOa.
2. HanummTe ypaBHEHHSI BO3SMOXKHBIX PEaKIUil B MOHHO-MOJIEKYJISIPHOM BH/IE:

NaOH + Ni(OH)2 — NaOH + Pb(NO3), —
NaOH + Ba(OH). — NaOH +SnO —
NaOH +H2SO3 — NaOH + N20s —

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

BapuanT Ne2
1.Ha3oBure cienyromue COeJUHEHUS, HAMIIUTE YPaBHEHUS JUCCOLMAIIUY, IPUBEINTE IpadudecKkue

dopmyibl atux coequrennit Ca(NOz)2, Pb(OH)2, H3PO4, AIOHSO4, AI(HSO4)3
2.HanwumuTe ypaBHEHHS BO3MOXKHBIX PEaKIMii B HOHHO-MOJICKYJISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl, —>
KOH + Sn(OH)2 — KOH +S03 —>
KOH +H,SO0s —> KOH +ZnO —

«Teopus eKTPOJIUTHIECKOH TUCCONHAIIUU.



BoaHbie pacTBOPBI 3J1eKTPOJIUTOB
Bapuanr Ne3
1.Ha3oBure cienyromue COSIMHEHNS, HATMIIUTE YPaBHEHUS JUCCOIMALINY, IPUBEANTE Tpaduyueckue

dopmyinsl atux coequrennii NH 4(NOz)2, Mg(OH)2, RbCIl, NaHCOs3, H2SO:s.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

NaOH + Ni(OH); — NaOH + Pb(NO3z)2 —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H.SO3; — NaOH + N20Os —

«Teopusi 2IeKTPOJINTHYECKON JUCCONMATIHH.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Ne4
1.Ha3oBwurte cienyromue COSMHEHNUS, HATMIIUTE YPaBHEHUS AUCCOLMUAIIUH, IPUBENTE TpadudecKue

dopmyisl atux coenunenuit Ba(NOz)2, Cr(OH)2, HsPOs, FEOHSO4, AI(HSO4)3

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

AgOH + Ca(OH)2 — AgOH + MgCl2 —»
AgOH + Sn(OH)2 — AgOH +S03 —
AgOH +H2S04 — AgOH + ZnO —

«Teopus 31eKTPOJIMTHYECKON AUCCONMALIMH.
BoaHble pacTBOPEHI 3J1€KTPOJIUTOBY»

Bapuantr NeS
1.HazoBure cneayromme coelMHEHNUs, HATUIINTE YPaBHEHUS! JUCCOLMAIIUY, IPUBEIUTE TpapuuecKue

dopmyisl atux coenurenuit CrClz, Mg(OH)2,RbNOs, NaHSO:s.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIUil B HOHHO-MOJIEKY/ISIPHOM BH/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3)2 —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H;SO; — NaOH + N2Os —

«Teopus 31eKTPOJIUTHYECCKON THUCCOLMALUU.
Boanblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuant Ne6

1.HazoBure cneayromme coelMHEHNUs, HAUIIUTE YpaBHEHUSI JUCCOLIMAIUY, TIPUBEIUTE TrpapuuecKue
dopmyibl 3tux coequnenuit Fe(NOs)2, Cr(OH)2, H3BO3, NIOHSO4, AI(HSO4)3
2.HanuimTe ypaBHEHHUS] BO3MOYKHBIX PEAKIIUN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

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



«Teopust 31eKTPOJINTHYECKOI JUCCONNALIMH.
BoaHble pacTBOPbI 3J1€KTPOJIMTOB

Bapuanr Ne7
1.Ha3oBwure cienyromue COSJMHEHNS, HAMIIUTE YPaBHEHUS UCCOLMUAIIUH, IPUBEANTE IpadudecKue

bopmyibl atux coeaunenuit Cr(Mn0Os)2, Mg(OH)2,RbOH, LiHCO:s.

2. Hammiure YpaBHCHHA BO3MOXHBIX peaKum”I B NOHHO-MOJICKYJIIPHOM BHC:

NaOH + Cu(OH)2 — NaOH + Pb(SO3)2 —
NaOH + Ba(OH); — NaOH +CrO —
NaOH +H.CO; — NaOH + N20Os —

«Teopus 21eKTPOJIUTHYECKON JUCCONMALMH.
Boaubie pacTBOpBI 3J1EKTPOJIMTOB

Bapuant Ne§
1.HazoBure cneayromme coeIMHEHNUs, HAMUIIINTE YPaBHEHHI JUCCOIIMAIIUNH, IPUBEIUTE TpaduuecKue

dopmyinbl atux coeaurenuit Cr(NOs)2, Pb(OH)2, H2SO4, AIOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH), — KOH + BaCl, —
KOH + Sn(OH)2 —» KOH +N205 —
KOH +H2SO4 — KOH + PbO —

«Teopus IEKTPOIUTHYECKOMN TUCCOLUAIIUU.
Boanblie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuanr Ne9
1.Ha3zoBure cienyromue COeJUHEHUS, HAMIIUTE YPaBHEHUS JUCCOLMAIIUY, IPUBEINTE IpadudecKkue

dopmyinel atux coequaenuit Ni(NOs)2, Mg(OH)2,RbOH, KHCO:s.
2.HanwumuTe ypaBHEHHS BO3MOXHBIX PEaKIMii B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Ni(OH)2 — NaOH + Pb(NO3), —
NaOH + Ba(OH)2 —» NaOH +Sn0O —»
NaOH +H.;SO; — NaOH + N2Os5 —»

«Teopus 21eKTPOJIUTHYECKON AUCCONMALMH.
Boaubie pacTBOPbI 3JIEKTPOJIMTOB

Bapuant Nel(



1.HazoBuTe cieayromime COeAMHEHHMS, HAIUIIIATE YPaBHEHHS TUCCOLUALIMHI, IPUBEIUTE TpadUUeCKue
dbopmyiel atux coequrenuii NaNOz Pb(OH)2, HaPO4, FEOHSO4, AI(HSO4)3

2. Hammiure YpaBHCHHA BO3MOXXHBIX peaKuHﬁ B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Cr(OH): — KOH + BaCl, —»
KOH + Sn(OH), — KOH +Cr,03 —
KOH +H3POs4 — KOH + Zn0O —

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

Bapuanr Nell
1.Ha3oBwurte cienyromue COeJMHEHNUS, HATMIITUTE YPaBHEHUS JUCCOLMUAIIUH, IPUBENTE IpaduvecKue

dopmyisl atux coenunenuit Ni(NOz)2, Mg(OH)2,RbOH, KHCO:s.

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

NaOH + Ni(OH),; — NaOH + Pb(NOs)2 —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H2SO; — NaOH + N2Os —

«Teopus EKTPOJIUTHYECKOMN TUCCOLUAIIUU.
Boanbie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuanr Nel2

1.HazoBuTe cieayromime COeAMHEHHS, HAIMIIIATE YPaBHEHHS TUCCOLUAIIMHI, TIPUBEIUTE TPpadUUeCcKUe
bopmyisl atux coenunenunit 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), — KOH +S03; —»
KOH +H»S0O3 —» KOH + Ca0 —»

«Teopus 21eKTPOJIUTHYECKON JUCCONMALNH.
Boanblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuanr Nel4
1.Ha3zoBure cienyromue COeJUHEHUS, HAMIIUTE YPaBHEHUS JUCCOLMAIIUY, IPUBEINTE IpadudecKkue

dopmyinbl atux coequnenuit Ba(NOsz)2, AI(OH)3, KHCO3 FeCla.
2.HanwumuTe ypaBHEHHS BO3MOXHBIX PEaKIMii B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Mg(OH), — NaOH + Be(NO3)2 —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,COs — NaOH + P,0Os —

«Teopus 1eKTPOJIUTHIECKOH TUCCOIHAIIUU.
BoaHblie pacTBOPBI 3J1€KTPOJIUTOBY»



Bapuantr NelS

1.Ha3oBwure cienyromue COeMHEHNS, HAITMIITUTE YPaBHEHHUS AUCCOLUAIIUH, IIPUBEANTE rpaduuecKue
dopmyibl 3tux coequrennit Ca(NOz)2, Pb(OH)2, H3PO4, AIOHSO4, AI(HSO4)3
2.HanwumuTe ypaBHEHHS BO3MOYKHBIX PEAKIM B HOHHO-MOJICKY/ISIPHOM BH/IEC:

KOH + Ca(OH)2 — KOH + MgCl> —
KOH + Sn(OH), — KOH +SO3 —
KOH +H2S0s — KOH + ZnO —

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

Bapuant Nel6

1.HazoBuTe cienyromiye COeAMHEH S, HAIIUIIIATE YPaBHEHHS TUCCOLUAIIMHI, TIPUBEIUTE TPpadUUeCKUe
dopmyisl atux coenurenuit Ni(NOz)2, Mg(OH)2,RbOH, KHCO:s.

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

NaOH + Ni(OH), — NaOH + Pb(NOz3), —
NaOH + Ba(OH). — NaOH +SnO —
NaOH +H,SO3; — NaOH + N20s —

«Teopus 31eKTPOJIMTHYECKON AUCCONMALIMH.
BoaHble pacTBOPEI 3J1€KTPOJIUTOBY»

Bapuant Nel7
1.Ha3zoBure cienyromue COeJUHEHUS, HAMIIUTE YpaBHEHUS JUCCOLMAIIUY, IPUBEANTE IpadudecKkue

dopmyibl atux coequrennit ZnN(NO3z)2, Pb(OH)2, H3BO3, FeEOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIHil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

NH4OH + Ca(OH), — NH4+OH + MgCl, —
NH;OH + Sn(OH), — NH4OH +SO3 —
NH4sOH +H2SO4 — NH4OH + ZnO —

«Teopus 21eKTPOJIUTHYECKON JUCCOLUALHNH.
Boanblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuant Nel8

1.HazoBuTe cieayromiye COeAMHEH S, HATUIIIATE YPaBHEHHS TUCCOLUAIIMHI, IPUBEIUTE TpadUUecKue
dopmyinel atux coequaennii NaNOz Be(OH)2,KOH, LIHCO3, H2SO3

2.Hanummre ypaBHEHNS BO3MOXHBIX pEAaKLUN B MOHHO-MOJIEKYJIIPHOM BUJE!

LiOH + Ni(OH), — LiOH + Pb(NOs)2 —
LiOH + Ba(OH), — LiOH +Sn0O —
LiOH +H,SOs — LiOH + N20s —



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

Bapuant Nel9
1.HazoBure cneayromue coelMHEHNUs, HAMUIIUTE YPaBHEHUS JUCCOLMAIIUY, IPUBEIUTE rpapuuecKue

dopmyibl 3tux coequrennit Ca(NOz)2, Pb(OH)2, H3PO4, AIOHSO4, Fe(HSO4)3
2. HanumuiTe ypaBHEHMs BO3MOKHBIX PEaKLUil B HOHHO-MOJIEKYISPHOM BHIE:

KOH + Ca(OH), — KOH + MgCl> —
KOH + Sn(OH), — KOH +SO3 —
KOH +H2S0s — KOH + ZnO —

«Teopus 21eKTPOJIUTHYECKON JUCCONMALMH.
Boaubie pacTBOpBI 3J1EKTPOJIMTOB

Bapuant Ne20
1.HazoBure cneayromme coeTMHEHNUs, HATUIINTE YPAaBHEHUSI JUCCOLUALINY, IPUBEIUTE TpauuecKue

dopmyisl atux coenunenuit Ni(NOz)2, Mg(OH)2,RbOH, KHCO:s.

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

NaOH + Ni(OH), — NaOH + Pb(NO3); —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H,SO3 — NaOH + N20Os —

«Teopus 21eKTPOJIMTHYECKON JUCCONMALNH.
BoaHble pacTBOPBI 2JIEKTPOJIUTOBY
Bapuanr Ne2l
1.Ha3oBuTe crienyromme COCAWHCHHS, HAMUIINTE YPaBHEHUS JMCCOIMAINHU, TMPHBEIUTE
rpaduueckue popmyisl atux coequnenuit Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3

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

KOH + Ca(OH). — KOH + MgCl, —
KOH + Sn(OH)2 — KOH +S03 —>
KOH +H,SO04 —> KOH + ZnO —

«Teopus 31eKTPOJIMTHYECKOM AUCCONMALIMH.
BopaHbie pacTBOPBI 3J1€KTPOJIMTOB
Bapuanr Ne22
1.Ha3oBure crenyomue COEOUHEHMs, HAIUIIUTE YpPaBHEHUS [AUCCOLMALMM, IPUBEIUTE
rpadpuueckue Gopmyisl otux coequnenuii Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3

2.Hanummre ypaBHEHNS BO3MOXKHBIX pEaKLUi B MOHHO-MOJIEKYJIIPHOM BUJE!



KOH + Ca(OH)2 — KOH + MgClz —>
KOH + Sn(OH)z — KOH +SO3 —>
KOH +H,SOs — KOH + ZnO —

«Ki1accpl HeOpraHM4ecKMXx coelMHeHui»
Bapuant 1

1. Hanmummre hopMyIibl CeAyOMUX OKCUOB U YKAXKHUTE UX XUMUYECKHI XapakTep:

a) okcun pocopa(V), 6) oxcun maraus, B) okcun xpoma(Vl), T) okcua amoMUHHS.
2. Hanumwre:

a) s xkucnotr HNO2 u H3BOs Bo3MokHBIE KHCIOTHBIE OCTAaTKH, YKa3aB MX 3apsSAHOCTD H
dbopMyy KUCIIOTHOTO OCTATKa;

0) s ocHoBanuit NaOH u Fe(OH)2 B03MOXHBIE OCHOBHBIC OCTATKH, YKa3aB UX 3apSIHOCTD
1 GOpMy OCHOBHOT'O OKCHUJIA;

B) rpaduueckue popmynst HNO,u Fe(OH)..
3. 3anuinmuTe ypaBHCHHs peakiuil B3auMojaencTBus amdorepHoro ruapokcuaa uaka Zn(OH)2 ¢
pacTBopamu:

a) TUAPOKCHUAA HATPHs, 0) a30THOW KHCIIOTOM.
4. CoctaBbTe SMIupHyecKre rpadpudeckrue GOpMyIIbl COJIeH U yKaKUTe TUI COJIU:

a) ruapokapOoHar Kambpius, 0) cymbdar xkene3a (), B) HUTpaT-TUAPOKCUA aTIOMUHUS
(TMAPOKCOHUTPAT ATIOMUHUSA).
5. YkaxuTe, ¢ KaKUMH U3 [IEPEUNCIICHHBIX BEIIECTB MOXET PEarupoBaTh COJITHAS KUCIIOTA:

a) okcun amoMmuHus, 0) hochopHas kucnora, B) ruapokcu xenesa (l11), r) aurpar cepedpa,
1) okeua kpemuust (1V), ) xmopua- ruapokcun meau(ll).
OOBbscHUTE, 3aNUIITUTE YPAaBHEHHUS BO3MOXKHBIX PEAKIMA U HA30BUTE MPOAYKTHI PEAKIINH.

Bapuanr 2

1. Hanmummre ¢hopMyIibl CeAyOMMX OKCUOB U YKAXKUTE UX XUMUYECKHI XapakTep:

a) okcup Oepuius, 0) okeun mapranmna (VII), B) okeun yrnepona (1V), T') OKCHUJI
KaJIbIIHS.

2. Hanummre As1st KUCIIOT:

a) HCI1O4 n H3PO4 BO3MOXKHBIE KHCIIOTHBIE OCTATKH, YKa3aB UX 3apSAHOCTD U GOPMYITY
KHCJIOTHOTO OKCHJIA;

0) s ocaoBauuit AU(OH)s 1 CUOH BO3MOKHBIE OCHOBHBIE OCTATKH, yKa3aB 3apsiIHOCTb U
(opMyITy OCHOBHOTO OKCHJIA;

B) rpaduueckue popmynsr HCIOs u Au(OH)s,

3. BanummTe ypaBHEHUs peakuuii B3aumoaencTBus amporepHoro ruapokcuaa oiosa (1) Sn(OH)2 ¢
pacTBOpamM: a) a30THOW KHUCIIOTHI, 0) TUAPOKCUIOM HATPUS.

4. CoctaBbTe SMIIupuyeckre u rpapuueckue GopMysbl CoJel U YKaXHUTe THII COJH: a)
muruspodocdar Hatpus, 0) kapOOHAT KalbLUs, B) KapOOpaT-TUAPOKCUT KaTbIIHs
(ruapoKcoKapOOHAT KaNbLUs).

5. VkaxunTe, ¢ KAKUMH U3 TIEPEUUCIICHHBIX BEIIECTB MOKET pearnpoBaTh a30THAS KUCIIOTA: a)
okcup xenesa (I11), 6) mpibsikoBas kucnota, B) ruapokcua mMeau (1), kapOoHaT KanmbIus, 1) OKCUT
docdopa(V), x) ruapokconutpat xeneza (lI). OObsicHUTEe W 3aMUIIMTE yYpAaBHEHHUS BO3MOMKHBIX
peakIuii ¥ Ha30BUTE MPOAYKTHI pEaKLIUH.

Bapuanr 3

1. Hanummre ¢popmynsl okcuoB neMeHToB (1) meprona mepruoanyeckoro CUCTEMBI, YUUTBIBAS UX
BBICUIYIO BaJIGHTHOCTD, U YKQXHTE XUMUYECKUHA XapaKTep OKCUIOB.



2. Hamummre: a) mia kucior HCIO u H2oCO3  BO3MOXKHBIE KHCIOTHBIE OCTaTKH, yKa3aB HX
3apsHOCTD U (POPMYITY KHUCIOTHOTO okcuaa, 0) mist ocHoBanuii CU(OH)2 u RbOH Bo3moxHbIC
OCHOBHBIE OCTaTKH, yKa3aB MX 3apAJHOCTb U (OpPMYJIy OCHOBHOIO OKCHUJA, B) rpaduyeckue
dopmynsr H2COsz u Cu(OH)2.

3. 3anumiure ypaBHEHHS PeaKIHii B3aUMOAEHCTBHUSA ampoTepHOro ruapokcuaa 6epusius Be(OH), ¢
pacTBOpam: a) THIPOKCHIa HATPHUS, O) COJISTHON KUCIIOTHI.

4, CocraBbTe dMIUpHIEcKUe U rpadudeckue GopMyIIbl Cojiel U YKaKUTE THUIT COJIH: a) cynbdar
HaTpus, 0) TMIPOKCOXJIOPU] MarHus, B) TMAPOCUIINKAT KaJIusl.

5. VYkaxure, ¢ KAKUMU U3 IIEPEUNCIICHHBIX BEIIECTB MOKET PEarupoBaTh OKCUJ KaJlbIHs: a)  OKCHJ
HaTpus, 0) Boja, B) pocdopHas kucnora, ) okcun xyopa (1), 1) THAPOKCUA Kaus, K) HATPAT
nuHKa. OOBSCHUTE U 3aNUIINTE YPAaBHEHUS BO3MOXHBIX peakluii 1 HA30BUTE MPOIYKThI PEaKIIHA.

Bapuanr 4

1. Hazosute okcumpl AS20s, MNO, Mn207, Al,O3 CaO u  ykaxkuTe MX XUMHYECKHIA XapakTep.
3akonunte ypaBHeHue peakiun Mn2O7 + H;O ——> Ha30BHUTE NPOIYKTHI pEaKIiu.
2. Hanumwre:

a) st kucinot HzSO3 u HAIO2 BO3MOKHBIE KHCIIOTHBIE OCTAaTKH, YKa3aB HUX 3apsiIHOCTh U
dbopMyTy KUCIIOTHOTO OKCHJA,

6) mis ocuoBanuii MNn(OH)3 u Ba(OH)2 Bo3MOXHBIE OCHOBHBIC OCTAaTKH, YKa3aB HX

3apsAAHOCTh U OPMYITY OCHOBHOTO OKCHJIA,

r) rpadpuueckue popmyast HAIO2 u Mn(OH)..
3. 3anuiuTe ypaBHEHUS peakiuii B3aumoaeicTrusa ampotepHoro ruapokcuaa xpoma (1) ¢
pacTBOpamu: a) CEpHOM KHUCIIOTHI, 0) THAPOKCUIA KAJTHS.
4. CocraBbTe aMnupudeckue u rpaduueckre GopMyIibl CONEH U YKaKUTE THUI COJH: a)
muruspodocdat xkanus, 6) cynbdu HUHKA, B) THAPOKCOCYNIb(aT MarHusl.
5. Ykaxwure, ¢ KAKUMH U3 IEPEUHCICHHBIX BEIIECTB MOKET PearupoBaTh TUAPOKCU]] KAJIbIIM: a) BOAA,
06) ¢dochopnas kucnora, B) okcupg yraepoaa (IV), r) oxcun nHarpus, a) xmopun xeneza(lll), x)
rusipokapOoHar kanpius. OOBSCHUTE M 3alMIIUTE YPAaBHEHUS BO3MOXKHBIX PEAKIMH M HA30BUTE
IIPOJIYKThI PEAKIU.

Bapuanr §

1. CocraBbre (hopmynbl okcuaoB 3nemeHToB |l mepruona nepuonuveckol cucTeMsbl, yUUTHIBas UX
BBICUIYIO BaJIGHTHOCTh, U YKQXUTE XUMUYECKHI XapaKTep OKCUIOB.

2. Hanumwure:

a) st kucnotT HoMoO4 u H3PO4 BO3MOXKHBIE KUCIIOTHBIE OCTAaTKU, yKa3aB UX 3apsSIHOCTh U
(bOopMyITy KHCIIOTHOTO OKCHJIA;

0) nns ocHoBanuii Ni(OH)2 u KOH Bo3MOXHBIE OCHOBHBIE OCTATKH, YKa3aB HX 3apsAHOCTh U
bopMyITy OCHOBHOTO OKCH/IA;

B) rpaduyeckue popmynsl Hs3POsu Ni(OH):.
3. 3anumwMre ypaBHEHMs peaklUMil B3auMopeWcTBus amdorepHoro ruapokcuga cBunua () c
pacTBOpaMH: a) a30THOW KHUCIIOTHI, 0) THIPOKCHIA HATPHSL.
4. CocrtaBbTe SMIupHueckue U rpapuyeckue (GOpMyibl COleM M YKaXuUTe THUIl COJNU: a) Cyiab(ar
MmarHus, 0) runpodocdar Maraus, B) THAPOKCOHUTPAT MarHusl.
5. Ykaxure, ¢ KaKUMHU U3 NIEPEUUCIICHHBIX BEIIECTB MOXKET pearupoBaTh okcua cepsl (VI): a) Bona,
0) ruapokcuna Oapusi, B) okcua yraepoaa (1V), r) murpar menu (ll), 1) okcum amroMuHUS, ¥XK)
docdopnas kucnora. OObSICHUTE U 3aNUIINTE YPABHEHHSI BO3MOKHBIX peaklUii U HA30BUTE MPOAYKTHI
pEeaKuui.

Bapuanr 6
1. Hanmmute Gopmynly okcuaa M yKaXXUTE €ro XMMHYECKHH XapakTep: a) OKCHJ LIWHKa, 0) OKCHI

xsopa (V), B) okcug pocdopa (I11), r) okenn xenesa (11).
2. Hanumwre:



a) ms kucimor HoMoOs u HCIO2 Bo3MOKHBIE KHCIIOTHBIC OCTATKH, YKa3aB UX 3apsSIHOCTb U
(dbopMyITy KUCIIOTHOTO OKCHA;

0) mus ocHoBanuii CSOH u Fe(OH)3 ocHOBHBIC OCTATKH, yKa3aB MX 3apsSAHOCTD U (HOPMYITY
OCHOBHOT'O OKCHUJIA;

B) rpadpuueckue Gpopmyinsl Ho-MoO4 u Pb(OH)a.
3. BanummTe ypaBHEHHs peakiyii B3aumoaencTBus amporepHoro ruapokcuaa ceunna (1V) Pb(OH)4
C pacTBOpaMHu: a) a30THOM KHUCIIOTHI, 0) THIPOKCHIA HATPUSI.
4. CocTaBbTe HMIHUpHUECKUE U rpadudeckue HGopMybl COIeH U yKaKUTe TUI COH: a) Tuapodocdar
kanus, 0) dpocdar sxenesza(lll), B) ruapoxcoxmopun sxeneza(lll).
5. YkaxuTe, ¢ KaKUMH U3 TIEPEUYMCIIEHHBIX BEUIECTB MOXET PearupoBaTh TUAPOKCH] KaJIus: a)
ruapokcua Oepwuins, 0) okcua Harpus, B) HutpaT meau(ll), r) oxcun yraepoma (1V), n)
CEPOBOIOPOHAS KHCIIOTA, 3K) TUAPOCYIb(hU Kaust. OOBICHUTE U 3aNTUIINTE YPABHEHUS BO3MOXKHBIX
peaKIMii ¥ Ha30BUTE MPOAYKTHI PEaKIIUH.

Bapuant 7

1. HazoBuTe okcuibl U ykaxute ux xapakrep: a) SOs, 6) SOz, B) FeO, r) AsO3. Jlonummure

ypaBaenue peakiuu SO2+ HoO —> Ha3oBHTE IPOAYKTHI pEaKIIUU.
2. Hanumwre:

a) st kucnot: HaSiO3, Hz AsOs BO3MOXKHBIE KHCIIOTHBIC OCTATKU YKa3aB MX 3apsiIHOCTh U
bopMyIy KUCIIOTHOTO OKCHJA.

0) s ocHoBauwmii: H2Si03, KOH Bo3MOXKHBIE OCHOBHBIC OCTaTKH, YKa3aB MX 3apsAHOCTh U
dbopMyITy OCHOBHOT'O OKCHJIA.

r) rpadpuueckue Gopmyisr: H2Si03, H2SiOs.

3. BanuimTe ypaBHEHHsI peakiiiii B3auMoieicTBrs amdoTepHoro ruapokcuaa muaka Zn(OH)z ¢
pacTBOpamu: a) CEpHOM KHUCIIOTHI, 0) THAPOKCUIOM HATPHSI.

4. CoctaBbTe SMIIupHUyeckre U rpadguueckue GopMysibl CoJel U YKaXHUTe THIT COJU: ) XJIOPU]T
AIIOMUHMUS, 0) XJIOPUI-THIPOKCHU]T ATFIOMUHUS, B) THJIPOCYIb(AT Maruusi, I') FTUAPOKCOXIOPHL
ATIOMUHUSL.

5. YKaxuTe, ¢ KAKUMH U3 TIEPEUUCIICHHBIX BEIIECTB MOXKET PearupoBaTh OpPOMOBOIOPOIHAS KHCIIOTA:
a) okcup xenesa (VI), 0) cunukar HaTpus, B) OKCUJ alllOMUHUS, T) HUTPAT cepedpa, 1) cepHHUCTas
KHCJIOTA, X) OpoMUI-TUApOKCHA MarHus. OOBsICHUTE U 3aMUIITUTE YPAaBHEHUSI BO3MOXKHBIX PEAKIIHI 1
HA30BUTE MPOYKTHI PEaKIUii.

Bapuanr 8

1. Hanummure ¢popMyIbl caelyromuX OKCUIOB M YKaKUTE UX XUMHUYECKUM XapakTep: a) OKCH]L
yriepona (1V), 6) okcun Bananus (V), B) okeua Banamus (111).
2. Hanmmmwre:
a) mst kucnot HJO3 1 H3PO4 Bo3MOXKHBIE KUCITOTHBIE OCTAaTKH, YKa3aB MX 3apSTHOCTh H
(bopMyITy KHCIIOTHOTO OKCHJI.
6) s ocHoBanuii CSOH u Mn(OH) Bo3MOKHBIE OCHOBHBIE OCTATKH, YKa3aB UX
3apsiIHOCTD U (POPMYITYy OCHOBHOTO OKCHJIA
B) rpaduyeckue popmynsr HIOz u Mn(OH)a.
3. 3anumuTe ypaBHEHHs peaklMii B3auMoJIeHCTBUsI aM(pOTEpHOTO THIPOKCHAA OJIOBa,
Sn(OH)2 ¢ pacTBOpamu: rHAPOKCHIA HATPHS, 0) A30THON KHCIOTOM.
4. CocraBbTe 3MIupuyeckre U rpaduyeckre (GopmMyssl coleid M YKaXKHUTE THUIl COJH: a) CyIbpua
AIMIOMUHUS, 0) THAPOCUIIMKAT HATPUS, B) THIPOKCOHUTPAT KaIbIIHSL.
5. VkaxuTe, ¢ KAKUMU U3 NIEPEUHUCICHHBIX BEIIECTB MOXKET PearupoBaTh CEpHasi KUCIOTa: a) HUTpaT
6apus, 0) okcun xpoma (V1), B) rumpokcu amroMunus, T) GpochopHas kucioTa, 1) okcup xemnesa (I1),
K) ruapocyibdar HaTpus. OOBSICHUTE W 3aNUIIUTE YPABHEHHS BO3MOXKHBIX PEaKIMi U Ha30BUTE
MPOAYKTHI PEAKIIHIA.

Bapuant 9



1.Hanmummure Gopmynbl clieylomux OKCHIOB U YKaKHUTE UX XUMUYECKHUI XapaKTep: a) OKCUT
oepumus, 6) okcua mapranna (V1I), B) okcun yrnepona(lV), r) okcua kanbims.
2. Hanumwre:

a) aust kucsnot HC104 n H3PO4, BO3MOKHBIE KUCIIOTHBIE OCTATKH, YKa3aB UX 3apsIHOCTh U
bopMyIy KUCIIOTHOTO OKCHUA;

0) nns ocHoBanuit AU(OH)3 u CUOH Bo3MOXHBIE OCHOBHBIC OCTAaTKH, YKa3aB MX 3apsTHOCTh
dbopMyTy OCHOBHOT'O OKCHUJIA;

B) rpaduueckue popmynsl HCIOs u Au(OH)z,
3. 3anummTe ypaBHEHHUS pEaKInil B3auMOIeHCTBH aM(pOTEPHOTO THAPOKCHIA 0JIOBA Sn(OH):
C pacTBOpaMu: a) a30THOM KHUCIIOTHI, ) THAPOKCHIA HATPHUS.
4. CocraBbTe aMnupuYeckue u rpaduueckre GopMyIibl COEeH U YKaKUTE THUI COJIH: a)
muruapodocdat HaTpus, 0) KapOOHAT KaJbIH, B) THAPOKCOKAPOOHAT HATPHUS.
5. YkaxuTte, ¢ KAKUMU U3 NIEPEUNCICHHBIX BEIIECTB MOXKET PearupoBarh a30THAsK KUCIIOTA: a) OKCHU]L
xene3a (I11), 6) mpimbskoBast kucnora, B) ruapokcun meau (1), r) kapOoHAT KambIMs, ) OKCHUI
docdopa (V), k) ruapokconurpar xeneza (II). O0bsicHUTEe U 3anUIINTE ypaBHEHUS BO3MOXKHBIX
peaKIui U HAa30BUTE IIPOYKThI PEAKIUH.

Bapuant 10

1. Hamummte hopMysisl CAETYIONMX OKCUIOB M YKKHUTE HX XUMUYECKHIA XapaKTep: a) OKCUI HATPHs,
6) okcup azora (V), B) okeun cepsl (V1), 1) okenp sxenesa (11).
2. Hanumure:

a) muist kucinoT HNO3z u H3PO4 Bo3MOkHBIE KUCITOTHBIE OCTATKH, YKa3aB UX 3apAIHOCTD U
(bopMyITy KHCIIOTHOTO OCTaTKa;

0) mst ocuoBanuii LIOH 1 Cu(OH)2 B03MOKHBIE OCHOBHBIC OCTATKH, YKa3aB HX 3apsJHOCTh
($hopMyITy OCHOBHOTO OKCH/IA;

B) rpadpuueckue popmynsl H2SO3z u Fe(OH)s;
3. 3anuiuTe ypaBHEHUs peakiuil B3auMoaencTeusa ampotepHoro ruapokcuaa xpoma (1) ¢
pacTBOpaMU: a) THAPOKCH]L Kanus, 0) a30THast KMCIIOTa.
4. CocraBbTe SMNUpUYEcKHe U rpaduyeckue GopMyJibl CoJIel U YKaKUTE THI COJIM: a) KapOoHaT
Mmaruus, 0) cynedar xenesa (I11), B) runpodocdar xanbims.
5. Ykaxure, C KAKUMH U3 TIEPEUHCIICHHBIX BEIIECTB MOKET pearupoBarh coiisiHast kuciora: a) CuO,
0) Cu, B) Cu(OH)2, r) Ag, n) Al(OH)s.

Bapmuanr 11

1. Hanummure ¢GopMynbl CIEAYIOUIMX OKCHUIOB M YKAKUTE MX XUMHUYECKHUU XapakTep: a) OKCHJ
kanbims, 0) okcua mapranna (V1), B) okeun yriepona (1V), T) okcun 6epusimusi.
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 Bo3MOokHBIE OCHOBHBIE OCTATKH, YKa3aB UX 3apsSIHOCTh
(bopMyITy OCHOBHOTO OKCHJIA;

B) rpaduueckue popmyisl Al(OH)z u H2SO4,
3. 3anuimTe ypaBHEHUS PEaKIUii B3aUMOACHCTBUS aM(OTEPHOTO THAPOKCHIA ATFOMUHUS C
pacTBOpaMH: a) COISTHOM KHUCTOTHI, 0) THAPOKCH 1A KaJIHS.
4. CocraBbTe SMnupudeckue u rpaduueckre GOpMyIbI CONEH U YKaXKUTE TUII COJIH: a) XJIOPU
oepuust, 6) muruapodocdaT HaATpHs, B) THAPOKCOCYIb(AT ATFOMUHUS.
5. Vkaxwure, C KAKUMHU U3 TIEPEUUCIICHHBIX BEIIECTB MOXKET PearupoBaTh a30THAsI KUCIOTA: a)
rugpokconuTpar xesesa (1), 6) okcun dhochopa (V), B) kapbonar kanbuus, r) rugapokcu meau (1),
1) MBILIbSIKOBAst KMCJI0Ta, k) okcu xxenesa (111).

Bapuanr 12



1. Hanumure gopmyny okcuaoB aneMmeHToB |l meprona meproaudeckoil CHCTEMBbI, yUUTBIBAsT UX
BBICIIYIO BAJICHTHOCTh, U YKOKUTE XUMUYCCKHI XapaKTep OKCUIOB.
2. Hanmmwre:

a) ms kucsnot HCIO u H2SO3 Bo3MOKHBIE KHCIIOTHBIC OCTATKH, YKa3aB UX 3apsSAHOCTD U
(bopMyITy KUCIIOTHOTO OKCHUJA;

0) st ocuoBanuii CSOH u Zn(OH)2 Bo3MOXHBIC OCHOBHBIC OCTATKH, YKa3aB HX 3apSIHOCTD
(dbopMyITy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyiasl H2CO3 u Zn(OH)2.
3. 3amumuTe YypaBHEHUs pPEAKIMA B3aUMOJEHCTBUS aM(OTEPHOrO THIPOKCHIA Oepuiutus ¢
pacTBOpamH: a) TUAPOKCH]IA HATPHS, O) CEPHON KUCIIOTHI.
4. CocraBbTe SMIUpHYECKHE U Tpaduyeckre GOpMYIIbI COJIEH U YKaXKUTE THIT COJIM: a) CyIb(ar Xpoma
(1), 6) rEAPOCUIUKAT KaJIbIUs, B) THAPOKCOXJIOPHI MArtus, I') THAPOKCOXIOPU OapHs.
5. VkaxuTe, C KaKUMH U3 NIEPEUUCICHHBIX BEIICCTB MOXKET pearuposath Bojaa: BaO, Li2O, CuO, SOg,
Ca0, SiO2, P20s, Fe203, Al203, Na20O, Mn207. Hanuiute ypaBHEHHS PEaKITHIA.

BapuanTt 13
1. HazoBute okcunl: Na20O, N2Os, CrOs, CaO, SiO2, 1 ykaKuTe MX XUMHUYCCKHI XapakTep. 3aKOHUUTE
ypaBHeHus peakiun Mn207 + H20 , Ha30BHPe NPOAYKTHI pEaKIIUU.

2.Hanummwre:

a) muist kucnnoT HNO2 u H3PO4 Bo3MOKHBIE KUCITOTHBIE OCTATKH, YKa3aB UX 3apAIHOCTD U
(bopMyITy KHCIIOTHOTO OKCH/IA;

0) mns ocHoBanmii Mn(OH)3, u Ba(OH)2 BO3MOXHBIC OCHOBHBIC OCTATKH, YKa3aB HX
3apsAAHOCTD (YOPMYITY OCHOBHOT'O OKCH/IA;

B) rpaduueckue popmyisl Hs3POs u Mn(OH)a.

3. 3anumuTe ypaBHEHHUS peakUuil B3aUMOJEHCTBUS aM(OTEPHOrO THIPOKCUIA aTIOMHHUSA C
pacTBOpaMu: a) a30THOM KHUCIIOTHI, 0) THAPOKCHIA KaJIHSL.

4. CocraBbTe SMIUpuYeckue U rpadpuueckue GopMynibl COled M YyKaKHUTE THII COJIM: Cylabdar
AIIOMHUHUS, KapOOHAT HATpus, AMruApopocdarT Kaaus, TUTHAPOKCOXIOPU]T AITFOMUHMSL.

5. VKaxuTe, ¢ KAKMMH U3 TIEPEUMCICHHBIX BEIIECTB MOKET pearupoBath okcup Oapus: Al, Al2Os, S,
SOz, H2SO4, Na2SO4. O0bsicHUTE 1 3aMUIIATE YPAaBHEHHUS BOSMOKHBIX PEAKIINH U HA30BHUTE MTPOTYKTHI
peaKuui.

Kaaccnl HECOPraHUYE€CKHUX coeTUHEHHI1.

XUMUYECKHE BEIIECTBA MPUHATO JEIUTh Ha JIB€ OOJIbLIME TPYIIbl: HEMHOIOYHCIEHHYIO
IPYIIY MPOCTHIX BEIIECTB (KX, C YYETOM aJUIOTPOIHBIX MOIM(UKAIMI HacuuThiBaeTcs okoso 400) u
OUY€Hb MHOTOYHCIIEHHYIO TPYIIY CIOXKHBIX BelecTB. CloKHbIE BEIIeCTBa OOBIYHO JETAT HA YEThIPE
Ba)XHEHIINX KJIacca: OKCH/IbI, OCHOBaHUS (TUAPOKCHUIBI), KUCIOTHI U COJIH.

[TpuBeneHHas Bblllle epBUYHAS KiIacCU(UKAIMS SBIISIETCS HECOBEPIIEHHOM, T.K. B HE HET MecTa JIJIs
aMMMaKa, TUAPUIaM, HUTPUJIAM, U IPYTUM OMHAPHBIM COEIMHEHUSM METAJUIOB C HEMETaJJIaMH.

BewecTBa
[MpocTbig CrnoXxHble
MeTPﬂﬂbI Hemeyannbl Oqunbl OcHoBaHuA Kngno COJ|'IVI
nimn
TUAPOKCHUIBI bl




K, Mg, Al Cl, P, Si CO2, FeO HMnO4 ||Na2COs

NaOH, H,SO3

Cr(OH)s

Kuciaorsl

Kucnorel — 310 cinoxHbI€ BEIIECTBA, B MOJIEKYJIAX KOTOPBIX aTOMBI BOJAOPO/1a CBSI3aHBI C
KHUCIIOTHBIMH ocTaTkaMu. C TOUKHU 3pEHMS TEOPUH AIIEKTPUUECKON AUCCOLUALINM, KUCIOTON
HA3bIBACTCS COEAMHEHUE, 00pa3yollee NPy JUCCOLUALUU B BOJHOM PACTBOPE U3 MOJIOKUTEIbHbBIX
MOHOB TOJILKO HOHBI Bojtopoaa H*.

OOBIYHO HA3BaHHE KUCIOPOJICOAEPIKALUX KUCIIOT MPOU3BOAUTCS OT HA3BaHUS HEMETAIIa C
npuOaBICHUEM OKOHYAHUN —Hasl, -Basi, €CJIU CTEIIEHb OKUCIIEHNUS HEMETalljla paBHA HOMEPY I'PYIIIbL.
[To Mepe MOHUKEHHSI CTENIEHU OKHCIEeHUs Cy(Hh(PUKCHI MEHSIOTCS B CIEIYIOIIEM MOPSJIKE: -OBaTasl, -
UCTasl, -OBaTUCTAsL.

Kuciaoter

Mo yncny atomos BOA0POAA, CNO- x
Mo cocTaBy KUCNOTbI AENAT Ha:

COBHbIX K oTwenaeHnto B BOOHOM

pacTtBope, KNCNOTbl AENAT Ha:

O,EI,HOOJEHOB- I[B;XOC- Tpei'.(oc- Kucnopogoco- || beckucnopoaneie
HOBHblE HOBHblE nepalime
HNO3 H2COs HsPOa4 HCI
HCI H2S04 H3AsOa4 HE
HF HoMnO4

IHonyyenne KuCI0T

a) BCCKI/ICJ'IOpOI[HBIC KHCJIOTBI MOT'YT OBITH MOJIYYCHBI TP HCTTOCPEACTBECHHOM COCIUHCHNUN
HEMETAJIJIOB C BOAOPOAOM:

H. + Cl2 = 2HCI
H2 +S =H2S
H. + F2 = 2HF

H, + Br, = 2HBr

0) Kucnoponacoaepskamme KHCIOTHI MOTYT OBITh TOJYYEHBI NMPH B3aUMOJEHCTBUHM KHCIOTHBIX
OKCHUJIOB C BOJOI.

P>Os5 + H,O = 2HPO3
P>0s5 + 3H20 = 2H3PO4
As205 + 3H20 = 2H3As04



Cl,07 + H20 = 2HCIO,

CO2 + H,O = H.COs3

SO3 + H20 = HySOq4

N20s + H2O = 2HNOs3

6ClO;2 + 3H20 = 5HCIO;3 + HCI

B) Kak GeckuciopoHble, Tak U KUCIOPOJOCOIeprKaIUe KUCIOThI MOKHO MOJYYHUTh [0 PEAKLIUAM
0o0MeHa MEX]ly COJISIMU U JPYTUMHU KHCIIOTAMHU:

KCIO4 + H2SO4 = KHSO4 + HCIO4
CaBr; + H,SO3 = CaSOs|+ 2HBr
FeSO4 + H2S =FeS| + H2SO4

NazSiOz + 2HCI = H2Si03 )+ 2NaCl
Ba(ClOz)2 + H.SO4 = 2HCIO3 + BaSOg4|

r) Hekoropeie Mmetauibl BocctanaBiuBaroT a30THyIo kucinoty (HNO3) ¢ oOpazoBanuem
COOTBETCTBYIOLIUX KUCIIOT:

3P + 5HNO3 + 2H20 = 3H3PO4 + 5NO?
S + 2HNO3 = H2SO04 + 2NO1T
3C + 4HNO3 =2H,CO3 + 4NO + CO21

n) Ilpu HarpeBaHMHM XJIOp CIOCOOEH BBITECHSITH OpOM, HOJ, WM cepy M3 COOTBETCTBYIOIIMX
OECKUCITOPOIHBIX KUCIIOT:

Cl, + 2HBr =2HCI + Br,
Cly + 2HI 2 2HCI + 1
Clo +H,S Z2HCI + S

e) CuiabHYI0 a30THYIO KMCIIOTY MOXKHO MOJYYUTh IIPU pacTBOpe Oyporo rasa B BOJI€ B MPUCYTCTBUU
KHCIIOpOJa:

ANO; + 2H20 + O — 4HNO3  wm

B J1a0OpaTOpPHBIX  YCIOBHUAX TMpPH B3aUMOJEHCTBMM HHUTPATOB MLIENOYHBIX METAIIOB C
KOHIICHTPUPOBAHHOUN CEPHON KHCIIOTOM:

KNO3 + H2SO;s — KHSO4 + HNOs3

XHMHYeCKHe CBOMCTBA KHCJIOT
XHuMHYecKue CBOMCTBA CEPHOIN KHCIOThI

a) Ilpu B3aumonelCTBUM KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI C Pa3NUYHBIMM METAJJIaMH, Kak
MpaBUJI0, MPOUCXOAUT €€ BOCCTaHOBIIeHHE 710 okcuaa cepsl (1V), Hampumep:

Zn + 2H2SO04(konn) = ZnSO4 + SO21 + H20
Cu + 2H2SO4(xorm) = CuSO4 + SO21 + 2H20

n) Ilpu B3aumMoaeiiCTBUM KOHIIEHTPUPOBAHHOM CEPHOM KMCIIOTBI ¢ HEKOTOPBIMH HEMETAJNIAMHU TaKkKe
MIPOUCXOAUT €€ BOCCTaHOBJIEHHE 0 okcua cepsl (1V), Hampumep:



C + 2H2S04 (xom) = H2CO3 + 2502 1 + H20
S +2H2S04 (koHm) = 2H>0 + 3502 T
2P + 5H2S04 (xonn) = 2H3PO4 + 55021 + 2H0

B) Paz0aBiennas CCPpHas KHUCJI0Ta OKHUCIIACT TOJIbKO MCTAJUJIbI, CTOAIIHUEC B DALY HaHpﬂ)I(CHI/Iﬁ
JICBCC BOAOpOJa, HAITPUMCEP:

Zn + H2S04 (pass) = ZnSO4 + Hot
Mg + H2SO4 pass) = MgSO4 + H21

r) [Ipn B3anMoeicTBUM IIETI0YaMH CEepHAasi KHCIOTa 00pa3yeT JBa TUIA COJIEH, CPEeaHNE
(cynmbaTsl) 1 Kuciabie (TUAPOCYIb(ATHI):

2NaOH + H2SO4 = NaxSO4 + 2H20
NaOH + H2SO4 = NaHSO4 + H,0O

n) IIpu B3auMoaelcTBUY C OKCHIaMU METAJIJIOB CEpHasi KUCIIOTa 00pa3yeT colb U BOAY:

H2SO4 + K20 = K2SO4 + H20
H2SO4+ MgO = MgSOs4 + H20O
3H2S04 + Al203 = Al2(SO4)3 + 3H20

XuMHu4YecKHe CBOMCTBA A30THOM KUCJIOThI
a) A30THas KUCJIOTa pearupyer ¢ OKCUIaMHU METaJIOB ¢ 00pa30BaHUEM COJIU U BOJIBI:

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

0) A30THas KUCIIOTa pearupyeT ¢ OCHOBaHUAMHU (peaklus HeHTpalu3aum):

HNO3 + NaOH = NaNOs + H20
2HNO3 + Zn(OH)2 = Zn(NOs). + 2H.0
3HNO3 + Cr(OH)3 = Cr(NOs3)s + 3H20

B) KoHILleHTpHpOBaHHas a30THAsI KUCIIOTa Pearnpyer ¢ MeTaulaMu ¢ 00pa3oBaHUEM OKCHJA
azora(lV):

Ag + 2HNO3 (xoHIT) = AgNO3 + NOZT + HZO
Cu + 4HNO3 (xorn) = Cu(NO3)2 + 2NO21 + 2H20
Zn + 4HNO3 (xoH1T) = Zn(NO3)2+2N02 + 2H20

n) HekoTtopble HEMeTasIbl BOCCTAHABIMBAIOT a30THYIO KHUCIIOTY J0 OKCHJA a30Ta PEeXe 0 OKCHIA
asora(lV):

S + 2HNO3 = H2SO4 + 2NO
3C + 4HNO3 = 2H,CO3+4NO 1 + CO2 1
3Si + 4HNO3 = 2H2Si03 + 4NO 1 + SiO2 |

r) Pas0aBiennast a30THas KMCJIOTa pearupyeT ¢ HEKOTOPBIMH METaJlJIaMU ¢ 00pa30BaHHEM OKCHIA
asora(ll):



3Ag + 4HNO3 (pass) = 3AgNO3 + NO1T + 2H20
3CU + 8HNO3 (paz0) = 3CU(NO3)2 + 2NOT + 4HZO

e) Co CIo’KHBIMHU BEIIECTBAMH a30THAsl KMCIIOTA BOCCTaHABIMBaeTcs, Kak npasuio 10 NO (pexe 1o
NO:) okcuna azora(ll), pexe 10 okcuaa azora (1V):

FeSz + 4HNO3 (xomm) = FE(NO3z)3 + NOT + 2S + 2H20
ZnS + 8HNO3 (xory) = ZnSO4 + 8NO21 + 4H20

MnS +8HNO3 (xouy) = MNSO4 + 8NO21 + 4H.0
BHCI + 2HNOs (xomy = 3Cl2 + 2NOT + 4H20

) OueHp pa3baBiIeHHAs a30THAS KUCIIOTA C METAJIaMU 00pa3yeT HUTPAT AMMOHHS:
Mg + 10HNO3 = 4Mg(NOs3).2 + NHsNO3 + 3H.0

XuMHYecKHe CBOMCTBA APYTUX KHCJIOT
a) [Ipu B3aMOEHCTBUM KUCIIOT C METAJIJIaMH, PACIIOJI0KEHHBIMU B AIEKTPOXUMUYECKOM PSAY
JeBee BOJI0po/1a, 00pa3yeTcs colib U BbLAEIAETCS Ia3000pa3Hblil BOJOPO, KPOME a30THON KUCIIOTHI:

3H2S03 + 2Al = Alx(SO3)3 + 3H21
2H3PO4 + 3Mn = Mn3(PO4), + 3H2?1
2HNO:; + Fe = Fe (NO2)2 + H2?1

6) C OCHOBHBIMHU OKCHUJIaMHN KHCIIOTHBI peaFI/Ipy'IOT C O6pa30BaHI/IeM COJIM 1 BOOHBI.
H2COz + CaO = CaCOsz + H20

H>S + MgO = MgS + H.0

2H3PO4 + 3Zn0 = Zn3(PO4)2 + 3H20

B) C OCHOBaHUSIMU KHCIJIOTBI pEarupyroT ¢ 00pa30BaHUEM COJIU U BOJIBI:
H2.CO3z + Ca(OH), = CaCOs + 2H.0

H2SO3 + Zn(OH)2 = ZnSOs3 + 2H20

H3PO4 + Fe(OH)s = FePO4 + 3H20

F) C consiMHu KUCITIOTHI BCTYIIAIOT B pCAKIIUIO O6M€Ha, rac o6pa3yeTc;1 HOBas COJIb U HOBAs KUCJIOTA.

H2CO3 + CaSO3 = CaCO3z|+ H2SO3

HCI + AgNO3z = AgCl| + HNO3

H2SO4 + BaCl, = BaSO4] + 2HC1

2H3PO4 + 3Na2SiOs = 3H2SiO3 + 2NasPOq

Tunossie npumepsl Kk TeMe: «KHCa10THI»
ITpumep 1.
Kaxkne BemecTsa Ha3pIBaroTCs Kuciaoramu? HadepTure B TeTpaay NPUBEIEHHYIO HUAXKE
TaOJMILY, U B COOTBETCTBYIOLIMX Tpadax 3aluIiInTe XUMUYEeCKHe (POPMYIIbl H3BECTHBIX BaM KHCIIOT.
[TonuepKHUTE KMCIOTHBIE OCTATKH U OTMETHTE UX BAJICHTHOCTD.

Kuciaorsl

KucnopogocoaepKaie |BecKiCIopoaHEe  [OXHOOCHOBHBIE |[[BYXOCHOBHBIE [TPeXOCHOBHBIC

OtBer :



Kucnoramu Ha3BIBarOTCS BCIIECTBA, KOTOPBIEC COCTOAT M3 aTOMOB BOJ0pOAA, CITOCOOHEBIX
3aMCIIaTbCsd Ha aTOMbl METalllla U KHCJIIOTHBIX OCTAaTKOB. C ToukHn 3pCHUA TCOPUU BHCKTqueCKOﬁ
AUucConranr KHUCJIOTBI — 3TO BCHIECTBA, KOTOPBIC B BOAHOM pPAaCTBOPE AWCCOLMHPYHOT Ha HOHBI
BOOOpPOJa U KMCJIIOTHOT'O OCTAaTKa.

Kucnorst
Kucnoponoconepxame  [becKuCIOpoIHbIC OnHOOCHOBHBIE  |[[ByXOCHOBHBIE TpexocHOBHBIE
I I I I i
HNO3 HCI HNO3 H2S04 H3POg4
I I I I i
H2S04 H2S HNO:> H2S H3BOs3
i I I I
H3m4 Hﬂ HE H2@3
[Tpumep 2.
CocTaBbTe CTPYKTYpHbIE (OPMYIBI CIEIYIOIIMX KHUCIOT: a) YroJbHOM, 0)

OpOMOBOIOPOIHOM, B) CepHUCTOH, T') Xs1opHOH HCIO4
H-0
OtBer: C= O\
H-O0 /

a) yronbHas kuciiora H.CO3: H-O0-C =0 wm

H-O0-C ¢
o N\
6) 6pomoBoopoHast kuciora HBr: H — Br
°-5
B) ceprucras kucimora H,SO3z:  S=0
\O-H

I
r) xstopHas kucinora HClIOs: H-O—-CI-0

3. Kakumu crioco6amu mony4aroT KUCIOThI? COCTaBbTe YpaBHEHMSI pEaKIUil.

OtBer :
Kchopoz[co;[epxcamHe KHCJIIOTBI MOXKHO HOHy‘-II/ITI: B3aI/IMO,Z[eI\/'ICTBI/IeM KHUCJIOTHBIX OKCUI0OB

¢ Bonoii: SO3 + H2O = H2SO4

1) BeckucmopoaHbie KUCIOTHI MOTYYal0T B3aUMOJICHCTBUEM BOJIOPOJIA C HEMETAIIOM:



Hy + Cl, = 2HCI

2)CuibHbIC KHCIIOTBI BBITECHSIIOT O0Jiee Ci1adbie U3 HUX COJICH:
K2S + H2SO4 = KoSO4 + Ha ST
4. Kakumu aByMs CriocoOaMu MOKHO TIONYYUTh:  a) OpTO(HOoChHOpHYIO KUCIOTY, 0)
CEpOBOJIOPOAHYIO KUCIIOTY? HanmummTe ypaBHEHHE COOTBETCTBYIOIIUX PEAKIIHIA.
Ortser :

a) 1) peakuus oxcuna pocdopa (V) ¢ Bomoii:
P20s5 + 3H20 = 2H3PO4

2) peakuus coneit GocOpHOI KMCIOTHI ¢ CUILHBIMU KHCIOTAMU:
Caz(P0Os)2 + 6 HCI = 3CaCl, + 2H3PO4

0) 1) peakius coseil cepoBOJOPOIHOM KUCIOTHI C CUJIBHBIMU KHCIIOTAMU:
K2S + 2HCI = 2KCI + H2S1

2) peaxius cepbl C BOIOPOAOM U pacTBopeHus H2S B Boje:
Ho+S=HS 1

5. 3aIuIIUTe MO TPpHU YPaBHCHUS PCAKIIUHU PA3JIOKCHUA, COCANHCHUS, 3aMCIICHU U obMeHa ¢
Y4aCTUEM KHCJIOT.

OTBerT :
1) Pasnoxenue: HoSi0g = o0 + Si02, H2803 = Hz0 + S0, 2H1 = Ha + 1,

2) Coenunenne:P20s + 3H20 = 2H3PO4 , SO3 + H20 = HaSO4,
Caz(POs4)2 + H3PO4 = 3CaHPO4

3) 3Bamemienue: Zn + 2HCI = ZnCl, + H2?t
Fe + H2SO4 = FeSO4 1+ Hz
2Na + H3PO4 = Na 2HPO4 + H21

4) Oo6wmen: NaOH + HCI = NaCl + H.O
Ca0 + 2HNO3 = Ca(NO3)2 + H20
NazS + H2SO4 = Na2SO4 + HoS1

5. HamummTe U mpuBEeIUTE MO TPU ypaBHEHHUS XUMUYECKUX PEAKIUil, XapaKTePU3YIOIINX
XUMHYECKHE CBOMCTBA KUCIOT. OTMETHTE, K KAKOMY THUITY PEAKIIUH OHU OTHOCSATCS.
6. OrtBer:
4) Kucnora + MeTaI = coJib + BOJOPO- PEAKIIHs 3aMEIIECHUS

Zn+ 2HCI = ZnClz +Hz1
Fe+H2SO4 = FeSOs+H2 1
3Mg+2H3P0Os = Mg3(PO4)2+3H271

5) Kwucaora + 0CHOBHOM OKCHJI = COJIb + BOJia — peakius oOMeHa
3Li20+2H3P0O4 = 2Li3PO4+ 3H0
CaO+ 2HNO3 = Ca (NOgz)2+ H20
Fe203 + 3H2S04 = Fez(S04)3 +3H20

6) Kwucaora +ocHOBaHHE = COJIb + BOJA — pEaKIis 0OMeHa
NaOH+ HCI = NaCIl+H20



Mg (OH)2+ H2S04 = MgSO4+2H,0
Fe (OH)3+ 3HNOz = Fe(NO3z)3+3H20

7) Kucnora + conb = npyras coiib + Ipyras KACJIOTa- peakius oOMeHa
Na,SiOz+ 2HNO3 =2NaNO+ H»SiO3|
K2S + H2S04 = K2SOs+ H2S1
Caz (POs)2 +6HCI = 3CaCl; + 2H3PO4

7. Kakue u3 BemecTB, GopMysbl KOTOPBIX MPUBEACHBI, PEarupyroT ¢ COISTHOMN
KHUCJIOTOIM:

a) CuO, 6) Cu, B) Cu(OH)2, r) Ag, 1) AI(OH)3?

OtBer:
C CosiHOM KUCIOTON pearupyroT OCHOBHBIE OKCHJIBI 1 OCHOBAaHMUSI, HO HE
pearupyroT MeTallIbl, CTOSIIUE B psAly HalpsbKeHUi npasee Hz Bogopona:

a) CuO + 2HCI = CuCl; + H,0

6) Cu+HCI =

B) Cu (OH)z + 2HCI = CuCl, + 2H;0
r) Ag + HCI =

1) Al(OH)3 + 3HCI = AICI; + 3H20

8. Hanummure YpaBHCHUA peaKHHﬁ, KOTOPBIC OCYHICCTBUMBI:

Na +HCI

— Zn + HNO3 — Mg + HCl —
CaO+HCI — ... Al+ HCI — Fe>O3 + HCI - ...
Mg + HsPOs — Fe2O3 + H2SOs4 — Ca + H3POg4 - ...
LioO + H3POs — Zn + H3POg4 — MgO + HsPOs —
Al +HSOs — Al;03 + H2SOs — MgO + H.SOs —
Zn + HCI - .. Cu + HCI — Mg + H2SO4 —
Au+HSOy — ... NaCl + HCl — H3PO4 + H2SOs —
Na>SO4 + HCI — Na,COz + HCl — Fe(OH)3 + HNO3 —

NaCl + HNO3 —

Orger:

2Na + 2HCI = 2NaCl + Hz1

2Al + 6HCI = 2AICl3 + 3H271

3Ca + 2H3PO4 = Caz(PO4)2 + 3H21
3Zn + 2H3PO4 = Zn3(PO4)2 + 3H2?T
2Al + 3H2S04 = Alx(SO4)3 + 3H21
MgO + H2SO4 = MgSQO4 + H20

Zn + 2HCI = ZnCl> + H?

Mg + H2SO4 = MgSOg4 + Ha1

NaCl + HCI =

Na>SO4 + HCI

Fe(OH)z + 3HNO3 = Fe(NO3)3 + 3H20
3Zn + 8HNO3 = 3Zn(NO3)2 + 2NO + 4H20
CaO + 2HCI = CaCl> + H20

Fe>O3 + 6HCI = 2FeClz + 3H20

Fe203 + 3H2S04 = Fez(S04)3 + 3H0
3Li20 + 2H3PO4 = 2Li3P0O4 + 3H20
3MgO + 2H3PO4 = Mg3(POa)2 + 3H20
Al>03 + 3H2S04 = Al (SO4)3 + 3H20
Cu +HCI =



Au + H,SO4 =

H3PO4 + H2S04 =

Na,COsz + 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)3 —
SO3+ NaOH —

SOs3 + FeO —

Mn207 + Fe(OH); —
Mn207 + MgO —
P20s5 + H20 —

P20s + Na2O —
CO2+2Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH); —
N20s + CaO —

P20s5 + Zn(OH)2 —
P205 + MgO —
Mn207 + Al203 —
Mn207 + Fe(OH);s —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 14

P20s5 + Cr203 —
P20s5 + AI(OH)s —
P20s5 + MgO —
P20s5 + Zn(OH)2 —
P20s + LIOH —
CO2 + Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH)s —
N20s + CaO —
B20s + Al203 —
B20s3 + Fe(OH): —
SO3+ NaOH —

SOz + FeO —

SOs+ H20 —
Mn207 + Fe(OH): —
Mn207 + MgO —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 15

SOs3 + Fe(OH)s —

SO3 +Zn(OH)2 —

B203 + MgO —

B203 + Zn(OH)2 —



B203 + NaOH —
B203 + H20 —
CO2 + Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH): —
N20s5 + CaO —
Mn207 + Al203 —
Mn20O7 + Fe(OH); —
Mn207 + MgO —
P20s5 + Cr203 —
P20s + AI(OH); —

KUCJIOTHBIE OKCH/IbI
BapuanTt 16

Mn207 + Al203 —
Mn207 + Zn(OH)2 —
Mn207 + NaOH —
Mn207 + K2O —
Mn207 + H.O —
P20s5 + H20 —

P2Os + Na2O —

COz2 + Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH);s —
N20s + Ca0 —

P20s5 + MgO —

P20s5 + Zn(OH)2 —
B203 + K2O —

B203s + MgO —
B203 + Zn(OH)2 —
B203+ NaOH —

KHUCJIOTHBIE OKCHUJbI
Bapmuanr 17

N20s5 + Cr203 —
N20s + AI(OH);s —
N20s + Be(OH)2 —
N20s + LIOH —
N20s5 + H20 —

P20s5 + H20 —

P20s + Na2O —
CO2+2Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH);s —
N20s5 + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH)3 —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
B203 + MgO —



KHUCJIOTHBIE OKCH/IbI
BapuanT 18

N203 + ZnO —

N20s + Fe(OH)3 —
N203+ BaO —

N20s + Zn(OH)2 —
N20s3+ NaOH —
N203 + FeO —

N203 + H2 O —

P20s5 + H.O —

P20s + Na2O —
Mn207 + Al203 —
Mn207 + Fe(OH); —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
B203 + Zn(OH)2 —
B20Os + NaOH —
N20s + AI(OH); —
N20s + CaO —
Mn207 + Al203 —

KUCJIOTHBIE OKCH/IbI
Bapuanr 19

CO2+ Al203 —

CO2 + Fe(OH)s —
CO2+ MgO —
CO2+ K20 —»
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)3 —
SO2+ MgO —
SO2+ Zn(OH)2 —
SO2+ LIOH —
SO2+ H.0 —»

SO2 + Na2O —
P20s5 + H.O —
P20s + Na2O —



N20s + Cr203 —
N20s + AI(OH); —
N20s5 + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH)3 —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
Mn207 + Al203 —
Mn20O7 + Fe(OH); —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 21
SiO2+2Zn0O —

SiO2 + Fe(OH)s —
SiO2+ BaO —

SiO2 + Zn(OH)2 —
SiO2 + NaOH —
SiO2 + FeO —

SiO2+ H0 —

P20s5 + H20 —

P20s + Na2O —
N20s5 + Cr203 —
N20s + AI(OH);s —
N20s + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH); —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 22

B20s3 + Al203 —
B20s + Fe(OH); —
B20s + MgO —
B203 + Zn(OH)2 —
B20Os + NaOH —
B203 + K20 —
B203 + H2O0 —
P20s5 + H2O —
P20s + Na2O —

KMUCJOTHBIE OKCUbI
Bapuanr 23

P20s + Cr203 —

P20s + AI(OH)s —

P20s5 + MgO —

P20s5 + Zn(OH)2 —

P20s + LIOH —

P20s5 + H2.O —

P20s + Na2O —

Mn207 + Al203 —



Mn207 + Fe(OH)3 —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KHUCJIOTHBIE OKCHUbI
Bapuant 24

S0s3 +2Zn0O —

SOs3 + Fe(OH)s —
SO3+BaO —

SOs3 + Zn(OH)2 —

SO3 + NaOH —

SOs3 + FeO —

SOz + H20 —»

KHUCJIOTHBIE OKCHU/IbI
Bapuant 25

B20s + Al203 —

B20s3 + Fe(OH);s —

B203 + MgO —

B203 + Zn(OH): —

B203 + NaOH —

B20s + K2O —

B20s + H2O —

KHUCJIOTHBIE OKCH/IbI
Bapmuanr 26

P20s5 + Cr20s —

P20s + AI(OH)s —

P205 + MgO —

P20s5 + Zn(OH)2 —

P20s5 + LIOH —

P20s5 + H20 —

P20s + Na2O —

KHUCJIOTHBIE OKCHUbI
Bapuanr 27

SOs3 +2Zn0O —

SOs + Fe(OH)s —

SOs +BaO —

SOs3 + Zn(OH)2 —

SOs3 + NaOH —

SOs + FeO —

SO3+ H20 —

KHUCJIOTHBIE OKCHU/IbI
Bapuant 28

Mn207 + Al203 —

Mn207 + Fe(OH)s —
Mn207 + MgO —

Mn207 + Zn(OH)2 —
Mn207 + NaOH —

Mn207 + K20 —

Mn207 + H2 O —



KNUCJOTHBIE OKCHUbI
Bapuanr 29

N20s5 + Cr203 —

N20s + AI(OH); —

N20s + CaO —

N20s + Be(OH)2 —

N20s5 + LIOH —

N20s + H20 —

N20s5 + Na2O —

KNCJIOTHBIE OKCHUbI
Bapuant 30

N203 + ZnO —

N203 + Fe(OH)z —

N20s+ BaO —

N203 + Zn(OH)2 —

N20s+ NaOH —

N20s3 + FeO —

N203 + H2O —

KUCJIOTHBIE 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+Cr203 —

SO2 + AI(OH)s —

SO2+ MgO —

SO2+ Zn(OH)2 —

SO2+ LIOH —

SO2+ H20 —»

SO2 + Na2O —

KHUCJIOTHBIE OKCHU/bI
Bapuant 33

SiO2 +Zn0O —

SiO2 + Fe(OH);s —

SiO2+ BaO —

SiO2 + Zn(OH)2 —

SiO2 + NaOH —

SiO2 + FeO —

SiO2+ H20 —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 34

B203 + Al1203 —

B20s3 + Fe(OH);s —



B203 + MgO —
B203 + Zn(OH). —
B203 + NaOH —
B203 + K20 —
B20s + H:2O —

KUCJIOTHBIE OKCH/IbI
Bapuanr 35

P20s5 + Cr203 —

P20s5 + AI(OH)s —

P205 + MgO —

P20s + Zn(OH)2 —

P20s + LIOH —

P20s5 + H2O —

P2Os + Na2O —

KHUCJIOTHBIE OKCH/IbI
BapuanTt 36

SOs3 +Zn0O —

SOs3 + Fe(OH)3 —
SO3+BaO —

SOs3 +Zn(OH)2 —

SO3+ NaOH —

SOs3 + FeO —

SOs+ H20 —

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»
BAPUAHT 1

1. HanucaTh BbIpaXkeHHs 3aKOHA JEHCTBUS Macc AJIs peakiuii:
a) 2NO; + Cl2r — NOCl;  6) CaCO3 — CaOx + CO2 ¢
2. Kak uzmenurcs ckopocts peakiiuu 2NOr + Oz — 2NO; r, eciiu yMeHbIINTh 00BEM PEAKLIMOHHOTO
cocyna B 3 paza?
3. TemmneparypHblii KOX(QQHUIMEHT CKOPOCTH peakuuu paBeH 2,8. Bo ckoilbko pa3 Bo3pacTer
CKOPOCTh PEAKIIUH TIPH MOBBIMIEHNN Temrepatyps ot 20 1o 75 °C?

4. B KaKOM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B
peaxkuuu
a) IpU MOHMKEHUU TeMIepaTypbl?  0) MpU MOBBIIIEHUH JaBICHUS?

5. PaBHoBecue B  cucreme YCTaHOBWJIOCH  MpU
CIEIYIOIINUX KOHLIEHTpAIUIX: . Onpenenuts

HNCXOJHBIC KOHICHTpAalIUunu

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 2

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MaccC AJIsl PEaKIHil:

2. Kak wu3MEHHUTCS CKOpPOCTh peaKIuH , eciu
YMEHBIITUTH 00bEM PEAKIIMOHHOTO cocy/ia B 3 paza?
3. TemmneparypHblii KO3(pHUIMEHT CKOPOCTH PEaKIMHU PaBEH . Bo ckonbko pa3 Bozpacrer

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 KOHIIEHTPAIUIX: . Ompenenutsb

HNCXOJHBIC KOHICHTpAUN

TEMA: «XUMHNYECKAS KHHETHUKA U PABHOBECHE»
BAPHUAHT 3

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Kak wu3MeHHTCS CKOpPOCTh peaKLUH , eciu
YMEHBIINUTh 00BEM PEaKLIMOHHOIO cocyaa B 3 paza?

3. TemmneparypHblii KO3(pOHUIMEHT CKOPOCTH peakIMM paBeH . Bo ckombko pa3 Bo3pacTer
CKOPOCTh PEAKIIHH TIPH MOBBIIEHAN TEMIIEPaTypsl o 1o °C?

4. B KaKoM HalpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) IpYU NOHWKEHUU TeMIepaTypbl?  0) IIPpU MOBBIILIEHUH JaBJIECHUS?

5. PaBHoBecue B  cucreme YCTaHOBWJIOCh  TIpU
CJIEAYIOIIMX KOHUEHTpaLUAX: . Onpenenutsb

HNCXOJHBIC KOHICHTpAIUN

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 4

1. HamucaTh BelpakeHHs 3aKOHA JEHCTBUS Macc Ui peaKuil:

2. Kak wu3MEHHUTCS CKOpPOCTh pEeaKIuH , ecin
YBEJIUYUTh 00bEM PEAKLIMOHHOTO cocy/ia B 2 paza?

3. Bo ckompko pa3 cienyeT yBEIHUYUTh KOHIIEHTPAIIHIO , 4TOOBI CKOpPOCTb pPEaKIHH

yBeJIn4ymiIach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBecCHE B
peakuuu
a) MU MOBBIIICHUN TeMIepaTypel?  0) NpU MOHUKEHUU JaBICHUS?

5. Ilpu HEKOTOpOM TEeMIIEpAType paBHOBECHE B
cucreMe YCTAaHOBUJIOCH MpPU  CIEAYIOUUMX KOHIEHTPALUsX:

. Haiitu KOHCTAHTY PaBHOBCCHUA U UCXOJHYIO

KOHIICHTPAITHIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 5

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHUCTBHS Macc I peaKHHﬁ:

2. Kak wu3MEHHTCS CKOpOCTh peaKiuu , €ciau
YBEIUYUTH 00BEM PEaKIIMOHHOTO cocy/a B 2 pasza?
3. Bo ckombko pa3 ciemyeT YBEIUMYHUTh KOHIIEHTPAIIHIO , 4TOOBI CKOpPOCTh pPEaKIuu

yBeJIMYMIach B 4 paza?




4. B KaKkoM HaIpPaBJICHUU CMECTHUTCS paBHOBecHE B

peaxuuu
a) [IPY NOBBIIIEHUH TeMIepaTypbl?  0) IpU NOHMKEHUH JaBJIeHUs?
5. Ilpmu HEKOTOpOH TeMIeparype paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH TIPU  CIEAYIOIIUX KOHUEHTPALUAX:
. HailTu KOHCTaHTy paBHOBECHS U UCXOIHYIO
KOHLEHTPALUIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPHAHT 6

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl peaKIuil:

2. Kak wu3MEHUTCS CKOpPOCTh peaKIuu , eciu
YBEJIMYUTh 00bEM PEAKLIMOHHOTIO cocyjia B 2 paza?

3. Bo ckompko pa3 ciemyeT yBEIHMYUTh KOHILEHTPAIHIO , UTOOBI CKOpPOCTb pEeaKlUu

yBenuuuiaach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS 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

KOHIEHTPAIUIO

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 7

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc I peaKHHﬁ:

2. Kak wu3MeHUTCS CKOpPOCTh peaKkIuH , €ciu
YMEHBIINUTh 00BEM peaKkIIMOHHOTO cocyaa B 1,5 pa3a?

3. Bo ckompko pa3 cienyerT yBEIMUUTh KOHLIEHTPALHIO , YTOOBI CKOpPOCTh DPEaKLUU

yBenuumiiachk B 100 paz?

4. B KaKOM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peaxkuuu
a) MIPU MOBBIIIEHUH TeMIepaTypbl?  0) IpU MOBBIIICHUN AaBICHUS?

5. KonHcranTa paBHOBECHs peakIUH MpU HEKOTOPOW TeMIleparype
paBHa . HaliTu paBHOBECHBIE KOHIIEHTpAlUH , €CIM HaydalbHbIE

KOHICHTPAIUX 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 8

1. Hamucath BelpakeHHs 3aKOHA JEHCTBUS Macc Ul peaKLuii:

2. Kak wu3MEHHTCS CKOpOCTh peaKiuu , €ciau
YMEHBIITUTH 00bEM PEaKIIMOHHOTO cocy/a B 1,5 pa3a?




3. Bo ckompko pa3 ciemyeT yBETHYUTh KOHIICHTPAITUIO 9TOOBI CKOPOCTH PEaKIUH
b
yBennumiack B 100 paz?

4. B KaKoM HaIpaBIICHUU CMECTHUTCS paBHOBecHe B
peakuuun
a) MU MOBBIIICHUU TeMIepaTypsl?  0) MPH MOBBIIICHUY JaBICHUS?

5. Koncranta paBHOBecUs peaklUu MIpU HEKOTOPOM Temmeparype
paBHa . Halitu paBHOBECHbIE KOHIIEHTpAINH , €CIM HayalbHbIE

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPHUAHT 9

1. Hamwmcatb BBIpAXCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHI/Iﬁi

2. Kak wu3MeHUTCS CKOpOCTh peakluu , eciu
YMEHBIINUTh 00BEM peaKkIIMOHHOTrO cocyaa B 1,5 pa3a?

3. Bo ckonmbko pa3 cienyeTr YBEIMYUTh KOHIIEHTPALIUIO , UTOOBI CKOpPOCTb pPEeaKIuu

yBenuumiach B 100 paz?

4. B KaKkoM HaIpaBJICHUU CMECTUTCA paBHOBecCHE B
peakuuu
a) MPU MOBBIIICHUU TeMIEepaTypel?  0) MPH MOBBIIICHUH JAaBICHUS?

5. Koncranta paBHOBecUs peaklUu IIPU HEKOTOPOU TeMmepaType
paBHa . HailTu paBHOBECHBIE KOHUEHTpAIUU , €CIIi HayaJbHbIE

KOHIICHTpAIMU 3THUX BEIICCTB COCTABIIAIN.

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 10

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc I peaKHHﬁI

2. Hackoabko TpagyCoB CJICAYCT TOBBICUTD TCMIICPATYPY CUCTCMBI, YTOOBI CKOpPOCTH , npOTeKanmeﬁ

B HEW peakinu Bo3pocia B paz(y=__ )?

3. Bo ckompko pa3 cieqyeTr  yBEIMUYUTb  JIaBJIECHUE , UYTOOBI ~ CKOpOCTh
o0pazoBaHUs M0 PEaKIuu YBEJIUYHIIIaCh B
100 paz?

4. B KaKoM HaTpaBJICHUN CMECTHUTCS paBHOBecHE B
peakuuu
a) MpU MOHWKEHUH TeMIlepaTtypbl?  O) Mpu NOHMWKEHUH JTaBJICHUS?

5. KoncranTta paBHOBecHs peakiuu IIpU HEKOTOPOM Temreparype
paBHa . Haiitu paBHOBECHbIE KOHIIEHTpAINH , ©CIIH HadaJbHbIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 11

1. HanmcaTh BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKIuii:

2. Ha ckombKO rpaaycoB ClieyeT HOBBICUTh TEMIIEPATYPY CHCTEMBI, YTOOBI CKOPOCTH , TPOTEKAIOIICH
B HEHl peakliuy BO3pocia B pas (y = )?



3.

Bo ckoiapko pa3  cieayer  yBEJIMYMTh  JJaBJICHUE , UTOOBl  CKOpPOCTb
o0pa3oBaHus [0 peakluu YBEJIMUUIIACH B
100 pa3z?

B KaKoOM HaIpaBJICHUU CMECTHUTCS paBHOBecHE B
peaxkuuu

a) IpU MOHMKEHUU TeMIlepaTypbl?  0) MpH MOHWKECHUU JIABICHUSA?

KoHcTanTa paBHOBeCHs peakLUu IIpU HEKOTOPOM Temreparype
paBHa . HaliTu paBHOBECHBIE KOHILIEHTpalUH , €CIM HayalbHbIE

KOHICHTPAMK 3THUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 12

Hanmcars BelpaxkeHus 3aKOHA ACUCTBUSA MAcC ULl pEaKIU:

Ha ckoibko rparycoB clielyeT HOBBICUTH TEMIIEPATYPy CUCTEMBI, YTOOBI CKOPOCTH , MPOTEKAIOIIIEH

B HEW peakiMy BO3pocya B pa3(y=___)?

Bo ckoinpko pa3  cienyer  yBEIMYWUTh  JIaBJICHHE , 4TOOBI  CKOpPOCTh
o0Opa3oBaHus [0 peaKuuu YBEIUYMWIIACh B
100 paz?

B KaKkoM HaIpaBJICHUU CMECTUTCSA paBHOBecCHE B
peakiuu

a) MPU MOHWKEHUH TeMIIepaTypbl?  0) Mpu MOHMKEHUH JTABJICHHUS?

KoncTanTa paBHOBecHs peaklnu MpU HEKOTOPOU TemmepaType
paBHa . HailTu paBHOBECHBIE KOHUIEHTpAIUU , €CIId HaydaJbHbIE

KOHICHTPAUHN 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 13

Hanmcars BelpaxkeHus 3aKOHA ACUCTBUSA MacC JUIsl pEaKIU:

a) 2NO: + Clor — NOCl;;  6) CaCO3« — CaOx + COa ¢
Kak m3mennrcst ckopocts peakiiul 2NO; + Oz — 2NO; , eciti yMEHBITUTH 00hEM PEaKIIHOHHOTO
cocyza B 3 paza?
TemnepaTypHblii K03((UIIMEHT CKOpOCTH peakuuu paBeH 2,8. Bo ckonbko pa3 Bo3pacreT
CKOPOCTh PEAKIIMH MPHU TIOBBIIEHHHN TeMieparypsi ot 20 1o 75 °C?

B KaKoM HaIpaBJIEHUU CMECTHUTCS paBHOBECHE B
peaxkuuu

a) MpU MOHWKEHUH TeMIepaTypbl?  0) Mpu MOBBIINICHUN JaBleHUs?

PaBHOBecue B cucreme YCTaHOBWJIOCH  TIpHU
CIEIYIOMNUX KOHIIEHTPAIHIX: . Ompenenutsb

HNCXOJHBIC KOHICHTpAIUN

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»

1.

2.

BAPUAHT 14

Hanucate BeIpa’keHUs 3aKOHA IEUCTBUS MAacCC ISl peaKIvii:

K HU3MEHHUTCA CK Th KLIUU M
Ka 3MEHHUTCSI CKOPOC ea , €C
YMEHBIINTh 00BEM PEAKIIMOHHOTO cocyna B 3 paza?




3. TemmepatypHblii KO3()(PHUIIMEHT CKOPOCTH pEAKIMH pPaBEH . Bo ckonbko pa3 BozpacTeT

CKOPOCTb PEaKIUH IIPU MOBBIIICHUHU TEMIIEPATYPBI OT 10 °C?

4. B KaKoM HalpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuuu
a) IpYU NOHMWKEHUU TeMIepaTypbl?  0) IpU NOBBIILIEHUH JaBJICHUS?

5. PaBHOBecue B  cucreme YCTaHOBWJIOCh  NIpU
CJIEAYIOIIMX KOHLEHTpalMAX: . Onpenenutsb

HNCXOJHBIC KOHICHTpAUN

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 15

1. Hamwmcatb BBIpAXCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHI/Iﬁi

2. Kak wu3MeHHTCS CKOpPOCTh peaKkIUH , eciu
YMEHBIINUTh 00BEM PEaKLIMOHHOIO cocyza B 3 paza?

3. TemmneparypHblii KO3(pGHUIMEHT CKOPOCTH peakluu paBeH . Bo ckoibko pa3 Bo3pacTeT
CKOPOCTb PEaKIUU IIPH MTOBBIIICHUU TEMIEPATYPBI OT 110 °C?

4. B KaKoOM HanpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) IpYU NOHWKEHUU TeMIepaTypbl?  0) IIpU NOBBIILIEHUH JaBJICHUS?

5. PaBHoBecue B  cucreme YCTaHOBUJIOCH  TIpHU
CJIEAYIOIIMX KOHUEHTpaLUAX: . Onpenenutsb

HNCXOJHBIC KOHICHTpAIUuH

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 16

1. Hamwmcatb BBIPpAXKCHUS 3aKOHA JEHUCTBUSA Macc I peaKHHﬁ:

2. Kak wu3MeHUTCS CKOpPOCTh peaKkIuH , €ciu
YBEJIMYUTH 00BEM pEaKLMOHHOIO cocysa B 2 paza?

3. Bo ckompko pa3 cienyer yBETMUUTh KOHLIEHTPALUIO , UYTOOBI CKOpOCTb DPEaKLUHU

yBeJIMYMWIIach B 4 paza?

4. B KaKOM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peaxkuuu
a) IIPU MOBBIIIEHUH TeMIepaTypbl?  0) Ipu MOHM)KEHUU JIaBICHUS?

5. Ilpmu HEKOTOpPOH TeMneparype paBHOBECHE B
cucreMe YCTaHOBWJIOCH IIPpU  CIEAYIOUIMX KOHIEHTpALUIX:

. HailTu KOHCTaHTy paBHOBECHS M UCXOIHYIO

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 17

1. HanmcaTh BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKIuii:

2. Kak wW3MEHHTCS CKOpPOCTh pEaKIHH , €cIH
YBEIUYUTH 00bEM PEaKLIMOHHOTO cocyia B 2 paza?




3. Bo ckonbko pa3 cieayeTr YBEIMYUTh KOHLIEHTPALIUIO

yBEIMYMUIACh B 4 paza?

, 9TOOBI CKOPOCTh PEaKIINH

4. B KAaKOM HaIPaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) [IPY NOBBIIIEHUH TeMIepaTypbl?  0) IpU NOHMKEHUH JaBJIeHU?

5. Ilpmu HEKOTOpOH TeMIeparype paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH TIPU  CIEAYIOIIUX KOHUEHTPaLUAX:

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 18

1. HamucaTh BelpakeHUs 3aKOHA JEMCTBUS MaccC AJIsl peaKIuil:

. Hal'Tu KOHCTaHTy paBHOBECHS U UCXOJHYIO

2. Kak wu3MeHUTCS CKOpOCTh peakuuu

, eciH

YBEJIMYUTH 00BEM PEaKIMOHHOTO cocyaa B 2 paza?
3. Bo ckompko pa3 ciemyeT yBEIHMYUTh KOHILEHTPAIHIO

, UTOOBI CKOpPOCTb pEaKlUu

yBenuuuiaach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuuu
a) MY MOBBIIIEHUH TEMIEpaTypbl?  0) IpU MOHIKEHUH JaBIICHUS?

5. Ilpu HEKOTOPOii TemIeparype paBHOBecHe B
cucreme YCTAaHOBUJIOCHh MpPU  CIEAYIOUUX KOHUEHTPALUsX:

KOHIEHTPALUIO

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»

BAPUAHT 19

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBHUS Macc I peaKHHﬁ:

. Haiitu KOHCTAHTY PAaBHOBCCHUA N UCXOJHYIO

2. Kax wusmenurcs CKOpPOCTh  pC€aKIuu

, €CIh

YMEHBIINUTh 00BEM peakIIMOHHOTO cocyaa B 1,5 pa3a?
3. Bo ckompko pa3 cienyer yBEIMUUTh KOHLIEHTPAIHIO

peakinuu

, UYTOOBI CKOpPOCTh DPEaKLUU

yBenuumiiachk B 100 paz?
4. B KaKoM HaIpaBJICHUU CMECTUTCSA

paBHOBECUC B

a) IIPU MOBBIIIEHUH TeMIepaTypbl?  0) IpU MOBBIIICHUN AaBICHUS?

5. KoHncranTa paBHOBECHS peakuuu

MPY HEKOTOPOU TeMmepaType

paBHa . Haiitu PAaBHOBCCHBIC KOHICHTpallun

, €CJIM HaydaJIbHBIC

KOHICHTPAWHX 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»

BAPUAHT 20

1. Hamucath BelpakeHHs 3aKOHA JEHCTBUS Macc Ul peaKLuii:




2. Kak wW3MEHHTCS CKOpPOCTh pEaKIHH , €cIH
YMEHBIINTh 00BEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?

3. Bo ckombko pa3 ciemyerT yBEIUYUTh KOHIICHTPAIUIO , YTOOBI CKOpPOCTh PEaKIUU
yBenuumiach B 100 paz?
4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B
peaxiuu
a) MIPH MIOBBIIICHUH TEMIIEpaTypbl?  0) IpU MOBBIIICHUN AaBICHUSI?
5. KoHcranTa paBHOBECHS peakluu IIPY HEKOTOPOU TeMIeparype
paBHa . Haiitu paBHOBECHBIC KOHIEHTpAIHU , ©CIIH HayaJIbHbIC

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 21

1. Hamwmcatb BBIpAXCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHI/Iﬁi

2. Kak wu3MeHUTCS CKOpOCTh peakluu , eciu
YMEHBIINUTH 00BEM peaKkIIMOHHOTO cocy/a B 1,5 pa3a?

3. Bo ckonmbko pa3 cienyeTr YBEIMYUTh KOHIIEHTPALIUIO , UTOOBI CKOpPOCTb peaKluu

yBenuumiach B 100 paz?

4. B KaKkoM HaIpaBJICHUU CMECTUTCSA paBHOBecCHE B
peakuuu
a) MPU MOBBIIICHUU TeMIepaTypsl?  0) MPH MOBBIIICHUU JAaBICHUS?

5. KoncranTa paBHOBeCHs peaklUH MpU HEKOTOPOU TemmepaType
paBHa . HailTu paBHOBECHBIE KOHUIEHTpAIUU , €CIIi HayaJbHbIE

KOHICHTPAMX 3THUX BCUICCTB COCTABJIAIIN:

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»
BAPUAHT 22

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBHUS Macc I peaKHHﬁI

2. Hackoabko TpagyCoB CJICAYCT IOBBICUTH TCMIICPATYPY CUCTEMBI, YTOOBI CKOpPOCTh , HpOTeKaIOH_Ieﬁ

B HEW peakiny BO3pocya B pa3 (y= )?

3. Bo ckompko pa3 cieayeT  yBEIMUYUTh  JIaBJICHUE , 4YTOOBI  CKOpOCTh
o0OpazoBaHUs M0 PEaKIuu YBEIUYIIACh B
100 paz?

4. B KaKoM HaTpaBJICHUN CMECTHUTCS paBHOBecHE B
peakuuu
a) MPpU MOHMWKEHUH TeMIlepaTtypbl?  0) Mpu NOHMWKEHUH JTaBJICHUS?

5. KoncranTta paBHOBecHs peakiuu IIpU HEKOTOPOM Temreparype
paBHa . Haiitu paBHOBECHbIE KOHIIEHTpAINH , ©CIIH HaydaJbHbIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIN:

TEMA: «<XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 23

1. HanwmcaTh BbIpaKeHUS 3aKOHA JCHCTBUS MacC JUIsl PEaKIUid:




Ha ckonbko rpanycoB ciielyeT MOBBICUTh TEMIIEPATYPY CUCTEMBI, YTOOBI CKOPOCTH , TPOTEKAIOIIEH

B HEHl peakluy BO3pocia B paz(y=__ )?

Bo ckombko pa3 ciemyeT  yBEJIWYUTh  JIABJICHUE , 4TOOBI ~ CKOPOCTh
00pazoBaHus M0 peaxiuu YBEJIUYHIIACh B
100 pa3z?

B KaKoOM HaIpaBJICHUU CMECTUTCS paBHOBecHE B
peakuuu

a) IpU MOHWKEHUU TeMIlepaTypbl?  0) MpH MOHMKECHUU JaBICHUSA?

KoHcranTa paBHOBecHs peaku IIPU HEKOTOPOH Temmeparype
paBHa . HaliTu paBHOBECHBIE KOHILIEHTpalUU , €CIIH HAa4YaJIbHbIE

KOHICHTPAUMHK 3THUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 24

Hanmcars BelpaxkeHus 3aKOHa ACUCTBUSA MacC JUIsl pEaKIU:

Ha ckosibko TparycoB ciie1yeT MOBBICUTH TEMIIEPATyPy CUCTEMBI, YTOOBI CKOPOCTH , MPOTEKAIOIICH

B HEW peakiMK BO3pocya B pa3 (y = )?

Bo ckoinpko  pa3  cienyer  yBEIMUWTh  JIaBJICHHE , 4TOOBI  CKOpPOCTh
o0Opa3oBaHus [0 peaKuuu YBEIUYWIACh B
100 paz?

B KaKoM HaIpaBJICHUU CMECTUTCA paBHOBeECHE B
peakiuu

a) PU TIOHMWKEHUH TeMIIepaTypbl?  0) Mpy MOHWKEHUH JTABJICHHUS?

KoncTanTa paBHOBecHs peakInu MpU HEKOTOPOU TemmepaType
paBHa . HailTu paBHOBECHBIE KOHIEHTpAIUU , €CIIi HayaJbHbIE

KOHICHTPAUHN 3TUX BCIICCTB COCTABJIAJIN:

TEMA: «PacTBopbI 3J1eKTPOIUTOB. I'naposus cosein»

BAPUAHT 1
CocTaBpTe MOJIEKYJSIPHBIE M HOHHO-MOJIEKYJIIPHBIE YpaBHEHMsI PEaKIMi B3aUMOAECUCTBUS B
pacTBOPaxX MEXIY:
CocTraBbTe MOJIEKYIISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS THAPOIN3a
cojei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT
CoctaBbTe MOJEKYJSPHbIE U HOHHO-MOJIEKYJSpHBbIE ypaBHEHMs pEaKIMil B3aUMOJEHCTBUS B
pacTBOpax MEKIY:
CocTtaBbTe MOJIEKYJIIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE YpaBHEHHSI THIPOIN3a
coJeil: . Onpenenure cpeny (pH) pactBopos.

BAPUAHT
CocTaBbTe MOJEKYJISPHBIE W HWOHHO-MOJICKYJISIPHBIC YpPaBHEHHUs PEAKIMA B3aMMOJCHUCTBHUS B
pacTBOpax MEXIy:
CocTaBbTe MOJICKYJISIPHBIC H HOHHO-MOJICKYJISIPHBIC YPaBHEHHSI THAPOIIH3a
COJICH: . Onpenenure cpeny (pH) pactBopos.




10.

BAPUAHT
CocraBbTe MOJIEKYJISIPHBIE W HOHHO-MOJICKYJIIPHBIE YPaBHEHUS PEaKIUi B3aUMOJCHCTBUS B
pacTBopax Mexny:
CocraBbTe MOJIEKYJISIPHBIE U HIOHHO-MOJICKYJISIPHBIE YPABHEHUS THAPOIN3A
coJieit: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocTaBbTe MOJEKYJSPHbIE W WOHHO-MOJICKYJISIPHBIC YpPaBHEHHUs PEAKIMA B3aMMOJICHUCTBHUS B
pacTBOpax MEXIy:
CocTaBbTe MOJICKYJISIPHBIC B HOHHO-MOJICKYJISIPHBIC YPaBHEHHSI THIPOIIH3a
COJICH: . Onpenenute cpeny (pH) pactBopos.

TEMA: «OCHOBHBIE KJIACChI HEOPTAHUYECKHNX COEJJUHEHU»

BAPHUAHT 1

HAITMIIUTE @®OPMVYIJIbI OKCUIOB BTOPOI'O I[IEPHO/IA HEPI/IOI[I/I‘IECKOIZI
CUCTEMBI, YUUTBIBAA X BBICILIYIO BAJIEHTHOCTbD, U YKAXUTE XUMNWYECKNUU
XAPAKTEP OKCH/IOB.

HAIIMIIUNTE: a) JIJIAA KUCJIOT H3AsOs 1 HNO2 BO3MOXKHBIE KUCJIOTHBIE OCTATKMH,
YKA3AB UX 3APAJHOCTb WU ®OPMYVYIJIbl KUCJIIOTHBIX OKCHUIOB; 6) IJId
OCHOBAHUI KOH W Ba(OH), BOSMOXHBIE OCHOBHBIE OCTATKHU, YKA3AB UX
3APATHOCTH 1 ®OPMVYJIbl OCHOBHBIX OKCHUJIOB; B) T[PA®MUYECKUE ®OPMYVYIJIbI
H3AsO4 U Ba(OH)z.

3AIMAIINTE YPABHEHUS PEAKIIMIA B3AUMOJENCTBUS AM®OTEPHOI'O Ga(OH)s C
PACTBOPAMU: a) I'HPOKCHIA HATPUA, 6) COJIAHOH KHCJIOTBHI.

COCTABBTE SMITMPUYECKUE U TPAOUYECKUE ®OPMYVJIbI CJIEAYIOIINX COJIEM:
CVIIb®AT HHUTPHA, ['M/IPOKCOXJ/IOPHI MAI'HUA, TI'HJ[POCUIIHMKAT KAJIHA,
YKAXUTE, K KAKOMY TUITY OTHOCATCA 3TU COJIN.

C KAKMMU U3 IEPEUMCJIEHHBIX BEIIECTB MOXET PEATUPOBATL OKCHI
KAJIBIIUA: OKCHI HATPHA, BOJA, ®OCP®OPHAA KHCJIOTA, OKCHI] XJIOPA (VII),
THJIPOKCH KAJIUA, HUTPAT [[HHKA. 3AIIMIIUTE YPABHEHHNS BO3MOXHBIX
PEAKIIUI 1 HASOBUTE ITPOJAYKTbI PEAKIIUI.

BAPUAHT 2

HAITMIOUTE ®OPMVIJIbI OKCUIAOB TPETBEIO IIEPHO/IA HEPI/IOJII/ILIECKOI:/I
CUCTEMBI, YVUUTBIBAA NX BBICILIYIO BAJIEHTHOCTD, U YKAXUTE XUMNYECKNU
XAPAKTEP OKCHU/JOB.

HATTNIIUWTE: a) AJI1 KUCJIOT H3AsO3z 1 HNO3z BOBMOXKHBIE KUCJIOTHBIE OCTATKMU,
YKA3AB HX 3APAJHOCTH W ®OPMYVYJIbI KHCJIIOTHBIX OKCHUOB; 6) JJJIAd
OCHOBAHNI NaOH U Ca(OH), BOBMOXHBIE OCHOBHBIE OCTATKHU, YKA3AB UX
3APAIHOCTDb U ®OPMYVYJIbI OCHOBHBIX OKCHU/OB; B) TPA®MYECKNUE ®OPMYVYJIbI
H3AsOs3 U Ca(OH)>.

3AIUIINTE YPABHEHMS PEAKLINI B3AUMOJIEVICTBUSI AM®OTEPHOI'O AI(OH); C
PACTBOPAMU: a) I'M{POKCHIA HATPUS, 6) COJIAHOU KUCJIOTBHI.



. COCTABBTE SMIIMPUYECKHUE U TPAOUYECKUE ®OPMYJIbI CJIEAYIOILINX COJIEM:
CVIIbD®AT MAI'HUA, T'H][POKCOCYIIb®AT MAI'HUA, JUIH/[PODOCPAT KAJIHA,
YKAXUTE, K KAKOMY THUITY OTHOCATCA 3TU COJIN.

. C KAKMMU U3 TIEPEYUCJIEHHBIX BELECTB MOXET PEATUPOBATD IHJJPOKCHJ]
KAJIBLJAS: OKCHJl HATPHUA, BOJA, ®OCPOPHAS KUCIIOTA, OKCHI XJIOPA NVII),
THIPOKCH]] KAJIAA, HUTPAT I[MHKA. 3ATIVIIUTE YPABHEHHUS BO3MOXHBIX
PEAKILIVI Y HABOBUTE IMTPOJYKTHI PEAKIIUIA.

BAPUAHT 3

. HATIMIIUTE ®OPMVIJIbI OKCUIAOB s- U p-OJIEMEHTOB YETBEPTOI'O IIEPHOJA
HEPUOJUMYECKON CHCTEMBI, YUMTBIBAS HX BBICIHIYIO BAJIEHTHOCTD, U
YKAXUTE XUMNYECKH1U XAPAKTEP OKCHUJIOB.

. HATIMIIUTE: a) JJIs1 KUCJIOT H3PO4 1 HIO3 BOSMOXXHBIE KNCJIOTHBIE OCTATKU,
YKA3AB UX 3APAJHOCTD U @OOPMVIIbBI KUCIIOTHBIX OKCHUAOB; 6) IJIA
OCHOBAHMI RbOH 1 Mg(OH), BO3MOXHBIE OCHOBHBIE OCTATKU, YKA3AB UX
3APAJHOCTb U ®OPMVYJIbI OCHOBHBIX OKCUIOB; B) TPAONMYECKUE ®OPMVYJIbI
H3POs 1 Mg(OH)>.

. 3AIMIINTE YPABHEHNS PEAKIMM B3AUMOJIEUCTBUS AM®OTEPHOI'O Zn(OH), C
PACTBOPAMU: a) I'U/IPOKCHIJA KAJIUA, 6) CEPHOH KUCJIOTHI.

. COCTABBTE SMITUPUYECKUE U TPAOUYECKUE ®OPMYJIbI CJIEAYIOILINX COJIEM:
XJIOPH]] MATHUA, THIPOKCOCYJIb®@AT JKEJIE34 (), THJPO®OCDAT KAJIUA,
YKAXUTE, K KAKOMY THUITY OTHOCATCA 3TU COJIN.

. C KAKMMHU W13 TIEPEUYMCJIEHHBIX BEIIECTB MOXET PEATHUPOBATH OKCH/]
HATPHUA: OKCHJ] KAJIPLIHA, BOJA, ®OCPOPHAA KHCJIOTA, OKCHII XJIOPA (VII),
THJIPOKCHJ] KAJIMA, HUTPAT IJUHKA. 3AIIMIIUTE YPABHEHUS BO3MOXHBIX
PEAKIIMIA 1 HABOBUTE IMPOJYKTHI PEAKIIW.

BAPHAHT 4

. HATIMIIUTE @®OPMVIJIbl OKCHUIOB s- W p-OJIEMEHTOB I[ATOI'O IIEPHO/IA
HEPUOJNMYECKON CHCTEMBI, VUMTBIBASI HX BBICIIYIO BAJIEHTHOCTbH, U
YKAXUTE XUMNYECKH1U XAPAKTEP OKCHUJIOB.

. HATIUIIUTE: a) AJ11 KUCJIOT H3PO3 U HCIO3 BO3SMOXKHBIE KUCJIOTHBIE OCTATKMU,
VYKA3AB HUX 3APAJHOCTH U ®OOPMVYJIbI KHUCIIOTHBIX OKCHUIOB; 6) JIAd
OCHOBAHUI CsOH U Fe(OH), BOBMOXHBIE OCHOBHBIE OCTATKU, YKA3AB NX
3APATHOCTD U ®OPMYVYJIbI OCHOBHbBIX OKCHUJOB; B) TPAOUYECKUE ®OPMYVYIJIbI
H3PO3 U Fe(OH),.

. 3ATIMIIUTE YPABHEHWS PEAKIM B3AUMOJIEUCTBUS AM®OTEPHOI'O Cr(OH); C
PACTBOPAMU: a) I'M/IPOKCHJA HATPUS, 6) COJIAHOH KUCJIOTHI.

. COCTABBTE DMITMPUYECKUE U TPAGUYECKUE ®OPMYVJIbI CJIEJYIOLIMX COJIEN:
KAPBOHAT MAI'HUA, THIPOKCOCYJIb®@AT KEJIE34 (1), TH/IPOCYJIIb®@AT KAJIHUA,
YKAXUTE, K KAKOMY THUITY OTHOCATCA 5TU COJIN.



. C KAKMMU U3 TEPEUYMCJIEHHBIX BEILIECTB MOXET PEATHMPOBATbH OKCH/]
MATHUA: OKCHJ] KAJIBLJUA, BOJA, ®OCDPOPHAA KHCJIOTA, OKCHI XJIOPA (VI),
THIIPOKCHIl KAJIMA, HUTPAT IJUHKA. 3AIIUUINTE YPABHEHUST BO3MOXHBIX
PEAKIIUI 1 HASOBUTE IIPOJYKTbI PEAKLIUI.

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 HCIOs BOSMOXKHBIE KUCJIOTHBIE OCTATKI,
VKA3AB HUX 3APSJIHOCTb U ®OPMYJIbl KUCJOTHBIX OKCHUJOB; 6) IS
OCHOBAHUIA LiOH 1 Ni(OH); BO3MOXHBIE OCHOBHBIE OCTATKH, VKA3AB UX
3APSITHOCTb U ®OPMYJIbI OCHOBHBIX OKCHUJIOB; 8) TPAGUYECKUE GOPMYJIbI
HCIO4 U Ni(OH)s.

. 3AIIMIINTE YPABHEHUS PEAKLIVI B3AUMOJIEMICTBUSI AM®OTEPHOI'O Ph(OH), C
PACTBOPAMU: a) I'M/IPOKCHJA HATPUS, 6) COJIAHOH KUCJIOTHI.

. COCTABBTE SMIIUPUYECKUE U TPAOUYECKUE ®OPMYJIbI CJIEAYIOILINX COJIEM:
CVJIIB®ATA KEJIE34 (), JUT'HJIPOKCOCYJIb®AT JKEJIE34A (1), I'H/[POKAPEOHAT
HATPHA, YKAXUTE, K KAKOMY TUITY OTHOCATCS 9TU COJIN.

. CKAKHUMU U3 ITEPEYNCJIEHHBIX BEHIECTB MOXET PEATUPOBATDL OKCH] EAPHA.
OKCHJ] )KEJIE34 (), BO/IA, CEPHAA KHCJIOTA, OKCHJ] CEPbI (V1), T'H/IPOKCH]]
KAJIMA, XJIOPH I[JUHKA. 3ATIMIIUTE YPABHEHUS BO3MOJXHbBIX PEAKIMM U
HA3OBUTE ITPOJYKTHI PEAKITUN.

BAPHAHT 6

. HATIMIIUTE ©OPMVIJIbl OKCHUAOB s- W p-OJIEMEHTOB IIEPBOI'O IIEPHOJA
HEPUOJNMYECKON CHCTEMBI, VUMTBIBAS HX BBICIIYIO BAJIEHTHOCTDH, U
YKAXUTE XUMNYECKUU XAPAKTEP OKCHUJIOB.

. HATMILUTE: a) TSI KUCJIOT HoSO4 Y HCI0; BO3MOXKHBIE KUCJIOTHBIE OCTATKH,
VKA3AB HUX 3APSJHOCTh U ®OPMYJIbI KHUCJOTHBIX OKCHUIOB; 6) JUJIA
OCHOBAHMI CsOH W Cu(OH); BO3MOYXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APSIHOCTD Y ®OPMYJIbI OCHOBHBIX OKCHUJIOB; 8) TPAGUYECKUE dOPMYJIbI
H,S0. U Cu(OH)z.

. 3ATIMIINTE YPABHEHNS PEAKIM B3AUMOJIEUCTBUS AM®OTEPHOI'O Be(OH), C
PACTBOPAMU: a) I UJPOKCHU]A HATPHUA,; 6) COJITHOH KUCJ/IOTAI.

. COCTABBTE DMIIUPUYECKUE U TPAGUUYECKUE GOPMYJIbI CJIEAYIOLX COJIEM:
CVIIB®ATA JKEJE34 (), THAPOKCOKAPEOHATA MEQU (), TMIPOKAPFOHATA
KAJIBIIHST; YKAXKUTE, K KAKOMY TUITY OTHOCSITCS 9TU COJIN.

. C KAKMMU U3 TTIEPEYMCJIEHHBIX BELLIECTB MOYXET PEATUPOBATD OKCHJ] BAPHSA:
OKCHJl HUKEJIA (), BOJA, COJITHAS KUCIIOTA, OKCHJI CEPKI (\V), THIPOKCHIL
PYBUINA, CVIIbDAT HATPHA. 3ATIULLIUTE YPABHEHUS BO3MOXXHBIX PEAKLIUMI U
HA3OBUTE ITPOTYKThI PEAKITUI.



«Teopus eKTPOJIUTHIECKOH TUCCONUAIIUU.
Boanble pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Nel

1.HazoBuTe cieayromiye COeAMHEHH S, HAIIUIIIATE YPaBHEHHS TUCCOLUALIMHI, IPUBEIUTE TpaduuecKue
dopmyinbl atux coequaenuii Ni(NOsz)2, Mg(OH)2, RbOH, KHCO:s.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NOQ3z)2 —

NaOH + Ba(OH)> — NaOH +SnO —

NaOH +H2SO; — NaOH + N20s —
Bapuant Ne2

1.HazoBuTe cieayromime COeAMHEHHS, HATUIIIATE YPABHEHHS TUCCOLUAIINH, IPUBEIUTE TPpadUUeCcKue
dopmyibl atux coequnennit Ca(NOz)2, Pb(OH)2, HaPO4, AIOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEAKIIUil B HOHHO-MOJICKY/ISIPHOM BH/IC:

KOH + Ca(OH). — KOH + MgCl. —
KOH + Sn(OH)2 —» KOH +S0O3 —
KOH +H2S04 — KOH + Zn0O —

Bapuanr Ne3

1.Ha3oBwurte cienyroiue COSIMHCHNUS, HATTMIITUTE YPaBHEHUS JUCCOIMAIIUH, IPUBEANTE IpaduvecKue
dopmyibl atux coequrennit NH 4(NOz)2, Mg(OH)2, RbCIl, NaHCOs3, H2SO:s.
2.HanumuTe ypaBHEHHS BO3MOXHBIX PEAKIM B MOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Ni(OH)2 — NaOH + Pb(NOz3), —

NaOH + Ba(OH)., — NaOH +SnO —

NaOH +H.SO3; — NaOH + N20s —
Bapuant Ne4

1.HazoBuTe cieayroline COeANHEHHS, HAITUIIIATE YPaBHEHHS TUCCOLUAIINH, TIPUBEIUTE TpadUUeCKue
dopmyiel atux coequrennii Ba(NO3z)2, Cr(OH)2, HsPO4, FEOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

AgOH + Ca(OH)2 — AgOH + MgClz —
AgOH + Sn(OH), — AgOH +S03 —
AgOH +H2SO4 — AgOH + Zn0O —

Bapuant Ne§

1.HazoBure cneayromme coelMHEHNUs, HAMUIIUTE YpaBHEHUs JUCCOLIMAIIUY, TIPUBEIUTE TrpapuuecKue
dopmynsl 3tux coenunenuit CrClz, Mg(OH)2,RbNO3z, NaHSO:s.
2.HanuimTe ypaBHEHHUSI BO3MOKHBIX PEAKIIUA B MOHHO-MOJICKYJISIPHOM BHU/IE:



NaOH + Ni(OH), — NaOH + Pb(NOz3), —

NaOH + Ba(OH), — NaOH +SnO —
NaOH +H:SO; — NaOH + N20s —
Bapuant Ne6

1.HazoBuTe cieayromime COeAMHEHH S, HAIIUIIIATE YPaBHEHHS TUCCOLUALIMHI, IPUBEIUTE TPpaduuecKue
dopmyibl atux coequnenuii Fe(NO3)2, Cr(OH)2, H3BO3, NiOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +S0O3 —
KOH +H»S0O;s — KOH + Zn0 —»

Bapuantr Ne7

1.HazoBuTe cieayromye CoeAMHEeHsI, HAUIIUTE YPaBHEHUS IUCCOLUALIUNH, IPUBEIUTE TpaduuecKue
dopmynsl 3tux coenunenuit Cr(MnOs)2, Mg(OH)2,RbOH, LIHCO:s.
2. Hanumiure ypaBHEHUsI BO3MOYKHBIX PEaKIMii B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Cu(OH). — NaOH + Pb(SOz). —

NaOH + Ba(OH), — NaOH +CrO —

NaOH +H:CO3 — NaOH + N20s —
Bapuant Ne8

1.HazoBuTe cienyromime COeAMHEHH S, HATUIIIATE YPaBHEHHS TUCCOLUAIINH, IPUBEIUTE TpadUUecKue
dopmyinbl atux coeauaenuit Cr(NOs)2, Pb(OH)2, H2SO4, AIOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIHil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH). — KOH + BaCl, —
KOH + Sn(OH)2 —» KOH +N205 —
KOH +H2SOs4 — KOH + PbO —

Bapuanr Ne9

1.HazoBure cneayromme coelMHEHNUs, HAUIIUTE YpaBHEHUsI JUCCOLIMAIIUY, TIPUBEIUTE TrpapuuecKue
dopmyibl atux coequaenuit Ni(NOs)2, Mg(OH)2,RbOH, KHCO:s.
2.HanuimvTe ypaBHEHHUS] BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NaOH + Ni(OH), — NaOH + Pb(NQO3)2 —
NaOH + Ba(OH)> —» NaOH +SnO —
NaOH +H»S0O3; — NaOH + N20Os —

Bapuant Nel(



1.HazoBuTe cieayromiye COeAMHEHHS, HAIUIIIATE YPaBHEHUS TUCCOLUAIINH, TIPUBEIUTE rpadUuecKue
dbopmyiel atux coequrenuii NaNOz Pb(OH)2, HaPO4, FEOHSO4, AI(HSO4)3

2. Hammiure YpaBHCHHA BO3MOXHBIX peaKum”I B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Cr(OH): — KOH + BaCl, —»
KOH + Sn(OH), — KOH +Cr,03 —
KOH +H3POs4 — KOH + Zn0O —

Bapuant Nell

1.HazoBuTe cieayromnye COeAMHECHNsI, HAUIIUTE YPAaBHEHUS IUCCOLUALIUH, IPUBEUTE TpaduuecKue
dopmynsl 3tux coenunenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. Hanumiurte ypaBHEHUsI BO3MOYKHBIX PEaKIHii B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH). — NaOH +SnO —
NaOH +H2SO3 — NaOH + N20s —

Bapuanr Nel2

1.Ha3oBuTe cieayromye CoeAMHEHNs], HAUIIUTE yPaBHEHHUS UCCOLUALINM, IPUBEIUTE TpaduuecKue
dopmyibl atux coeaunenuit Ba(NO2)2, Pb(OH)2, H3BO3, Cu(HSO4), AI(HSO4)3
2. Hanwmimre ypaBHEHHUS] BO3MOYKHBIX PEAKIMii B HOHHO-MOJIEKY/ISIPHOM BHJIE:

KOH + Pb(OH)2 — KOH + ZnCl2 —
KOH + Sn(OH)2 —» KOH +S0O3 —
KOH +H2SO3 —» KOH + Ca0 —

Bapuanr Nel4

1.Ha3oBwurte cienyroiue COSIMHCHNUS, HATIMIITUTE YPaBHEHUS JUCCOIUAIIUH, IPUBEANTE IpaduvecKue
dbopmyibl atux coequnenuit Ba(NOsz)2, AI(OH)3, KHCO3 FeCla.
2.HanwmuTe ypaBHEHHS BO3MOXHBIX PEaKIMi B MOHHO-MOJICKYJISIPHOM BHUJIC:

NaOH + Mg(OH), — NaOH + Be(NO3)2 —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H.COz — NaOH + P20s —

Bapuanr NelS

1.HazoBuTe cieayromme CoOeAMHEH S, HAITUIITUTE YPABHEHHS TUCCOIUALIMHI, IPUBEIUTE TpaduuecKue
dopmyibl atux coequrennit Ca(NOz)2, Pb(OH)2, H3PO4, AIOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIHil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH). — KOH + MgCl2 —
KOH + Sn(OH)2 —» KOH +S0O3 —
KOH +H2SO4 — KOH +Zn0O —

Bapuant Nel6



1.Ha3zoBwure cienyromne COeMHEHNS, HAITMIITUTE YPaBHEHUS AUCCOIUAIIUNH, IIPUBEANTE rpaduvIecKue
dopmyinbl atux coequaenuit Ni(NOs)2, Mg(OH)2,RbOH, KHCO:s.
2. Hanwmure ypaBHEHHS BO3MOYKHBIX PEAKIMiA B HOHHO-MOJICKY/ISIPHOM BH/IEC:

NaOH + Ni(OH), — NaOH + Pb(NOs3); —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H,SO3 — NaOH + N20Os —

Bapuant Nel7

1.HazoBute cienyromiye COeAMHEHHS, HAIIMIIATE YPABHEHHS JUCCOLUALIMHI, TIPUBEIUTE TPpadUUeCcKue
dopmyibl atux coequrennit Zn(NOz)2, Pb(OH)2, H3BO3, FeEOHSO4, AI(HSO4)3
2. HanumuTe ypaBHEHMs BO3MOKHBIX PEAKLUi B HOHHO-MOJIEKYISPHOM BHIE:

NH4OH + Ca(OH), — NH4OH + MgCl, —
NH;OH + Sn(OH), — NH4OH +SO3 —
NH4sOH +H2SO4 — NH4OH + ZnO —

Bapuant Nel8

1.HazoBuTe cieayromiye COeAMHEHH S, HAIIUIIIATE YPABHEHHS TUCCOLUAIIMHI, TIPUBEIUTE TPpaduUecKue
dopmyisl atux coenunennit NaNO3z Be(OH)2,KOH, LIHCO3, H2SO3

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

LiOH + Ni(OH), — LiOH + Pb(NO3)2 —
LiOH + Ba(OH); — LiOH +SnO —»
LiOH +H;S0O; — LiOH + N2O5 —

Bapuant Nel9

1.HazoBuTe cieayromime COeAMHEH S, HAIUIIIATE YPaBHEHHS TUCCOLUAIIMHI, TIPUBEIUTE TPpadUUeCcKue
dopmysl atux coenunenuit Ca(NOz)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 +S03; —»
KOH +H»S04 — KOH + ZnO —»

Bapuanr Ne20

1.HazoBuTe creayromnie coeAMHEHNUS, HAMMIIUTE YPABHEHUS TUCCOIUAIINH, TPUBEIUTE Tpadudeckue
dopmyibl 3tux coequaenuit Ni(NOs)2, Mg(OH)2,RbOH, KHCO:s.

2.HanuimuTe ypaBHEHHUSI BO3MOYKHBIX PEAKIIUN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3)2 —
NaOH + Ba(OH)> —» NaOH +SnO —
NaOH +H2SO; — NaOH + N20Os5 —

Bapuanr Ne2l



1.HazoBuTe crhenyromue COEAMHEHMs, HAMWIIATE YPaBHEHHS IUCCOLMALIMH, IPHUBEIUTE
rpaduueckue Gpopmyisl 3tux coequnenuii Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHMs BO3MOKHBIX PEAKLUi B HOHHO-MOJIEKY/ISPHOM BHIE:

KOH + Ca(OH)2 — KOH + MgCl, —>
KOH + Sn(OH);2 — KOH +SO3 —>
KOH +H,S04 — KOH +Zn0O —

Bapuanr Ne22
1.HazoBuTe cienyoomue COCIUHCHHS, HAMUIIMTE ypPaBHEHHUS JIUCCOLMAIIMM, IPHUBEINATE
rpadpuueckue Gpopmyisl 3tux coeaunenuii Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3
2.HamummTe ypaBHEHHS BO3MOXHBIX peakluii B HOHHO-MOJICKYJIIPHOM BHU/IC:

KOH + Ca(OH), — KOH + MgCl, —>
KOH + Sn(OH)z — KOH +S03 —>
KOH +H,SO04 — KOH + ZnO —

CamocrosiTesibHas padora

Tema: AMY

1. Omnpenenute abcomoTHYIO Maccy Mosekynsl HoO

2. Yemy paBubl MaccoBbie 10u ( %) anemeHTOoB B Mosiekyse Fe(OH)3

3. Vpasusiite peakiuio: Alx(SO4)3 + BaCOs = Alx(CO3)s3 + BaSO4
ITokakuTe BBIMIOJTHEHUE 3aKOHA COXPAHEHHUSI MAcChl B 9TON peaKIiu

4. Kaxoii 00bEM IpH H.y. 3aHUMAIOT 1 IT. yriaekucioro rasa

5. Kaxkas macca Bojel o0pa3syercst mpu cropanuu 1,0r. rimoko3sr CeH1206?
VYpasuenue peakunn CeH1206 + O2 = CO2 + H2O

Tema: AMY
1.Onpenenute adbcomoTHY0 Maccy Mosekyssl HCI
2. Yemy paBHbl MaccoBbie g0 ( %) snementoB B mosiekyie Fe(OH),
3. Vpasusiite peakuuio: Na;SO4 + HCI = NaCl + H2SO4
ITokaxuTe BBITIOJTHEHUE 3aKOHA COXPAHEHUSI MacChl B 9TOH  peaKInu
4. Kaxoii 00bEM U H.Y. 3aHUMAIOT 22T. YTIEKUCIOTo ra3a
5. Ckombko rpammoB  FeSQO4 00pa3yercs mipu B3aumoieiicTBuu pactBopa CuSOs ¢

KeJIe30M, €CII MIPH ITOM obpazyercs 128r. Meay o ypaBHEHHUIO:
CuSO4 + Fe = FeSO4 + Cu

Tema: AMY
1.0npenenute abconoTHYI0 Maccy Mosekyibl HoSOq4
2.Yemy paBHbI MaccoBbie 10u ( %) armemenToB B Mmojekyiae Ca(OH),
3.Ypasusiite peakimio: Alx(SO4)s + BaCl, = AICI3 + BaSO4
[TokaxxuTe BBIMOJIHEHNE 3aKOHA COXPAHEHUSI MACChI B 3TOM peaKI[iu

4.Kakoit 00pEéM nipu H.y. 3aHUMaIOT 19r. F2
5.0npenenute skBuBaieHT : AI(OH)3, NaNOs, H3POg, Fe.

Tema: AMY




1.0Onpenenute abcomotHyo Maccy Mosekyinsl HNO3

2.Yemy paBubl MaccoBbie 1071 ( %) anementoB B mosiekyie Ba(OH)

3.Ypasusiite peakimio: Fex(SO4)3 + BaCO3 = Fex(CO3)3 + BaSO4

IlokaskuTe BBHITIOJIHEHHE 3aKOHA COXpPaHCHUA MaCChl B 3TOM pe€aKuu

4.Kakoii 006éM nipu H.y. 3aHuMaroT 1,4r. N2

5. PaccuuTaiiTe OTHOCUTEIBHYIO MJIOTHOCTH OPOMOBOJIOPOA MO BOJOPOY

Tema: AMY

1.0npenenute abcomoTHyr Maccy Mosiekyinsl HNO»

2.Yemy paBHbl MaccoBbie 1071 ( %) snementoB B mosekyne HCI

3.¥Ypasusiite peaknuto: KoSO4 + HF = KF + H,SO4

IlokaskuTe BEHITIOJIHEHHE 3aKOHA COXpPAaHCHUA MacCChl B 3TOM peaKu

4.Kakoii 00bEM TIpH H.y. 3aHUMAIOT 22T. YIIIEKHUCIIOro Trasa

5. Onpenenure MOJIIPHYIO Maccy rasa, €Clid €ro INI0THOCTh IO BO3JIyXy paBHa 2,5.

Tema: AMY

1.Onpenenure abcotoTHYIO0 Maccy Mosekynbl H2SO3

2.Yemy paBubl MaccoBbie 101u (%) anemenToB B Mojiekyse Ca(NO-)2

3.Ypasusiite peakmuio: LiBr + BaCOs = Lio,CO3 + BaBr»

IlokaxuTe BEHIIIOTHCHHE 3aKOHA COXPAaHCHUSA MACChl B 3TOM pCaKkunn

4.Kakoit 006éM nipu H.y. 3aHUMaroT 19r. F2

5.0npenenure sxBuBaneHt : NaOH, Ba(NOs),, Al.

Tema: AMY

1.0npenenute abCoMOTHYIO Maccy Mosekysbl HF

2.Yemy paBHbI MaccoBbie 10u ( %) a1neMenToB B Mojekyse BaCl,

3.Vpasusiite peakiuio: CSCl + BaCO3z = CspCOs + BaCl,

IlokaxuTe BEHITIOJTHCHHE 3aKOHA COXPAaHCHUSA MAaCChl B 3TOM pCaKknn

4.Kakoit 00b€M nipu H.y. 3aHuMaroT 1,4r. N2

5. Ompeznenure 00bEM KUCIOpoa, He0OXoauMbIH st osrydenus 40r. okcuaa menu (11)
okucinenueM meau: Cu + O, = CuO

Tema: AMY

1.0npenenute abCOMOTHYIO Maccy MoJieKysbl HBr

2. Yemy paBHbI MaccoBbie 10 ( %) anemenToB B Mosiekysie Fe(NOz)3

3. Ypasusiite peakipo: H2SO4 + Ba(NO3z)> = HNO3z + BaSO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHHUA MACChI B 3TOM PCaKknu

4. Kaxoif 06b€M nipu H.y. 3aHuMaroT 0,6MoJ1b. 10000 raza

5. Kakas macca Boabl o0paszyetcs npu cropanuu 1,0r. rimoko3sl CeHi1206?

VYpaBuenue peakunu CeH1206 + O2= CO2 + H20

Tema: AMY

1.0npenenute abcomOTHYIO Maccy Mosekybl HI

2.Yemy paBHbl MaccoBbie 107H ( %) anemenToB B Mosiekyse Fe(NO>),

3.Ypasnsiite peakiuio: NaxSO4 + KOH = NaOH + H,SO4

IlokasxuTe BEHITIOJTHEHHE 3aKOHA COXpPAaHCHUA MacCChl B 3TOM pCaKuu

4.Kakoii 00bEM IpU H.y. 3aHUMAIOT 22T. YIIIEKUCIIOTo rasa

5. Cxonbko rpammoB FeSO4 06pasyercs mpu B3auMozeiicTBuu pactBopa CuSOs ¢
KEJIE30M, €CIT TIPH ITOM oOpazyercs 128r. Meau 1o ypaBHEHHIO:




CuSO4 + Fe = FeSO4 + Cu

Tema: AMY

1.0Onpenenute abCoOMOTHYIO Maccy MosekyJibl Hi

2.Yemy paBubl MaccoBbie 1051 ( %) anementoB B Mosiekyie Fe(NO2)»

3.Ypasusiite peakimio: LixSOs + HNO3 = LINO3z + H2SO4

IlokaskuTe BEHITIOJIHEHHE 3aKOHA COXpPAaHCHUA MACChI B ITOH

PpCaKuu

4.Kakoii 00bEM IpH H.y. 3aHUMAIOT 22T. YIIIEKUCIIOTo Trasa

5. CKOIBKO MOJIEH COCTaBJISIOT U CKOJIBKO MOJICKYJI COACPKAT

280r. xkemesa

Tema: AMY

1.Onpexnenure abcoIOTHYIO Maccy Mosekynbsl HF

2.Yemy paBubl MaccoBbie 107 ( %) snementoB B Monekyie BaCly

3.Ypasusiite peakiuio: CSCl + BaCO3z = Cs,CO3 + BaCl»

IToxaxkuTe BBIMOJHECHUE 3aKOHA COXpPAaHCHHA MACCHI B 3TOU pC€aKnuun

4.Kakoii 006€éM nipu H.y. 3aHuMaroT 1,4r. N2

5. Onpenenute 00BEM KUCIOPOAa, HEOOXOMUMBIH 1y1st mosydenus 40r. okcuaa meau (11)
okuciieaneM Meau: Cu + Oz = CuO

Tema: AMY

1.0Onpenenure abCoIIOTHYIO Maccy Mosiekynbsl HBr

2.Yemy paBHbI MaccoBbie 107u ( %) snemenToB B Mojiekyse Fe(NO3)s

3.Vpasusiite peakiuio: H>SO4 + Ba(NOz)> = HNO3z + BaSO4

IlokasxuTe BEHITIOJTHEHHE 3aKOHA COXpAaHCHUA MACChI B 3TOH pPCaKnun

4.Kakoit 00b€M nipu H.y. 3aHuMaroT 0,6MoJIb. TH000TO raza

5.Kakas macca BojibI o0pasyercst nipu cropaauu 1,0r. rirroko3sl CeH1206?

VYpasuenue peakunn CeH1206 + O2 = CO2 + H2O

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HEOTSAHOM TEXHUYECKHNM

YHUBEPCUTET
BWJIET Ne 1
JAucuuniamnHa
®akyabTer HedTeTrexHOJI0rHYecKui CnenmnajabHOCTh cemecTp _
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi J.3.MaruaeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUN



YHUBEPCUTET

BWIET Ne 2
Jncuunianna
®akyabTrer HedrerexHosornueckuii  CnennajabHOCTh ceMecTp
YTBEPXIAIO
« » 2015 . 3as. kagheopoi JA.3.MaruaeB _

I'POSHEHCKHM I'OCYJIAPCTBEHHBIN HE®TAHOMU TEXHUYECKHM

YHUBEPCUTET
BUWJIET Ne 3
JucounimHa
®akyabter Hedrerexnonornuecknii  CnenuajbHOCTD ceMecTp
YTBEPXKJAIO
« » 2015 . 3ae. kageopoi JA.3.Marnaes

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSAHOM TEXHUYECKHM

YHUBEPCUTET
BWIET Ne 4
JucuMmiimHa
®akyabTrer HedrerexHosornyeckuii  CnennaabHOCTh ceMecTp
YTBEPXK/JAIO

« » 2015 . 3as. kagheopoi JA.3.MaraaeB _




T'POSHEHCKHNM IT'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM

YHUBEPCUTET
BWJIET Ne 5
Jucummimea
®akyabter Hedrerexnonsornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi JA.3.MaruaeB _

I'POSHEHCKHM I'OCYJIAPCTBEHHBIV HE®TAHOMW TEXHUYECKHAM

YHUBEPCUTET
BWIET Ne 6__
JAucounimuaa
®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXKJAIO

« » 2015 . 3as. kagheopoi JA.3.MaruaeB




T'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSHOM TEXHUYECKHNM

YHUBEPCUTET
BUWJIET Ne 7
JucumMmiimHa
®akyabrer HedrerexHogaornueckuii _ CnenuajbHOCTh ceMecTp
YTBEPXJIAIO
« » 2015 . 3as. kagheopoit JA.3.MarsaeB

T'POSHEHCKHM I'OCYJIAPCTBEHHBIY HE®TSAHOMW TEXHUYECKUN

YHUBEPCUTET
BUWJIET Ne 8
JAucounimuaa
®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXK/JAIO
« » 2015 . 3ae. kageopoi JA.3.Marnaes

T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOMW TEXHUYECKHAM
YHUBEPCUTET

BUJIET Ne 9

Jncuunianaa

®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp




YTBEPXKJIAIO

« » 2015 r. 3ae. kagheopoii A.3.Maruaes

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM

YHUBEPCUTET
BUJIET Ne 10
JucuMmiimHa
®akyiabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXKJIAIO
« » 2015 . 3as. kagheopoit JA.3.MaruaeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM

YHUBEPCUTET
BWIET Ne 11
JAucuuniamnHa
®akyabTrer HedrerexHosornyeckuii  CnennaabHOCTh ceMecTp
YTBEPXIAIO
« » 2015 . 3as. kagheopoi J.3.MaraeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUM
YHUBEPCUTET



JqucuunimHa

BWIIET Ne 12

®akyabrer Hedrerexnogaornueckuii _ CnenuajbHOCTh

YTBEPXKJAIO

« »

2015 . 3as. kagheopoit

cemecTp

J.3.MariaeB

B cooTBercTBHM C MOJOKEHHEM O OAIIbHO-PEUTHHTOBOM OLIEHKE y4eOHOU JesITeNIbHOCTU
crynenta, npunaroM B I THTY (mpotokon Ned4 3acenanus HaydHo-metonudeckoro copera [ THTY
ot 15 mas 2015 rosma), mpuHATa CIIeAyIOIIas CHCTEMa pacipeesieHus OaJIJIOB MO BUJIaM CEMECTPOBBIX
OTUETHOCTEN U KPUTEPHUH OLEHKHU:

Ta6mz1ua 1 - Cucrema pacupeaeincHus 0aJJIOB 110 BHJIaM CEMECTPOBBIX OTUYETHOCTEM:

Bunst oryetHOCTEH bamer ( max)
OueHka 1esaTebHOCTH ATTtecrauuu I arr. 2 arr. Bcero
CTYJICHTA B IIpoIiecce =

oGyuerns(o 100 Texkymuit KOHTPOJIb 15 15 30
0asios) PyGesxHblil KOHTPOIIb 20 20 40
CamocTosTenpHas padora 0 15 15
ITocemaemocTts 5 10 15
NTOI'O 40 60 100

Taoauua 2 - Kpurepuu OLleHKHU:

WTOrOBBIN PEUTHHT B

Hrorosas orenka Ha 3K3aMeH

Hrorosas oneHka Ha 3ader

Oamnax
81-100 «OTangHO» 3auyTeHo
61-80 «XopomIo»
41-60 «Y TOBJIETBOPHUTEIIHHOY
Menee 41 Ganna «HeynoBneTBOPUTEIHLHON» He 3auteno




OueHoYHBIE 0AJJIBI 10 TEMaM JIA00PATOPHOI0 MPAKTHKYMA B PAMKAX TeKYIIUX aTTeCTALMIi:
1-s1 Tekymasi aTTecTamusi:

1. Teopernyeckue OCHOBBI AHATUTHYECKOW XMMHH. XHUMUYECKUN aHAIU3 U CTEXHOMETPUYECKUE
3aKOHBI XUMUHU - 3 Oasuia

2. Xumuueckas KMHETHKA U XMMHUYECKOE paBHOBecue - 3 Gaina

3. Kucnorno-ocHoBHbIe cBoHcTBa BemiecTB. ['unponu3. KauecTBeHHBI aHanmu3, ero MeTonsl - 6
OaJsioB

4. XuMUYecKHe METObl KOJTUYECTBEHHOTO aHaIM3a. | paBuMeTpudeckuii (BecoBOi ) aHanus - 3 6amia

2-1 TEKylIad aTTeCTauus:

1. Turpumerprueckuii (00BEMHBIN) aHAIH3.
2. KucimoTHO-0CHOBHOE THTpOBaHUE (METOI HEUTpanu3anuu) -3 Oayia
3. OKuCIHTEeTHHO-BOCCTAHOBUTEIHHOE TUTPOBAHUE (PEI-OKC-METOMBI) - 3 Oayuia
4. KoMIUIEKCHOMETPUYECKOE TUTPOBAHHE (XeIaToOMeTpus) - 30aia
5. DIEKTpOXMMHYECKHE METOJIbI aHAIN3a. DJIECKTPOBECOBOM aHanu3 -3 Oaia
6. OObeMHbIE EKTPOXUMHUUECKHE METO bl aHaIn3a -3 Oaria

Kpurtepun ouenku no reMam J1a6opaTopHOro NPaAaKTHKYMa B PAaMKAaX TeKYIIMX
aTTecTAlMi:

ITo naGopatopubim pabotam Nel. 2,4.5,6.7. 8. 9:

0 Gayu1oB - HE BBIMOJIHEHA JabopaTopHas padboTa B MOJTHOM 00bEME;

1 Oamn - nmaboparopHass paboTa BBINOJIHEHAa YaCTHUYHO, Pe3yJbTaThl pabOTBl HE OOCYXKIEHBI C
Mpero1aBaTelieM;

2 6ayta - mabopaTopHas paboTa BBIIOJHEHA YACTUYHO, PE3YNIbTAaThl pA0OTHl YACTUYHO

00CYXIEHBI C TPETIOAaBaTEIEeM; A

3 Gayua - maboparopHasi paboTa BBIIIOJIHEHA MOJHOCTHIO, PE3YIbTAThl pAOOTHI MOJHOCTHIO OOCYXKICHBI
C TIPETIoIaBaTENIeM.

[To maGoparopHoit pabote No3:

0 6anioB - He BBINIOJIHEHA JIAbopaTopHasi paboTa B HOJIHOM 00bEME;

1 Gamn - maGopaTopHas paboTa BBINOJIHEHA YAaCTUYHO B YacTH XpoMaTorpaduyeckoro aHaam3a
OEH3MHOB, Pe3y/IbTaThl PA0OTHI HE 0OCYKIEHBI C MTPET01aBaTeIeM;

2 Oamna - naboparopHas paboTa BBIIOJHEHA YaCTUYHO, PE3yNbTaThl pabOThl YACTUYHO OOCYXKJIEHBI C
IperoiaBaTesnieM;

3 Gamna - nabopaTtopHas paOoTa BBINOJIHEHA MOJHOCTHIO B YaCTH XPOMAaTOrpauuecKkoro aHajau3a
OEH3MHOB, Pe3yJIbTaThl PAOOTHI MOJHOCTHIO 0OCYKJIEHBI C MTPETo1aBaTeleM;

4 Garuta - B JIOTIOJTHEHHUE K MTPEIBIAYIIEMY ITyHKTY YaCTHYHO BBITOJHEH TEXHUYECKUH aHAIN3 OCH3HHOB
NPSIMOI TEpErOHKU HEPTH, Pe3yNIbTaThl paboThl He 00CYKICHBI C IpenogaBaTeseM;

5 6ayuioB - B JIOTOJIHEHHE K TPEABIIYIIEMY MYHKTY IOJHOCTBIO BBITIOJHEH TEXHWYECKHA a Ha JIU
OEH3MHOB MPSIMOH MEPETOHKH HEPTH, PE3YJIbTaThl PAOOTHI YACTHUHO 00CYKICHBI C

IpenoaBaTeneM;

6 6aoB - 1aboparopHas paboTa BHIIOIHEHA TOJTHOCTHIO, PE3YJIbTaThl paOOTHI MOJTHOCTHIO 00CYKICHbI
C IIPENo/aBaTeNeM.

Ounenounsblie 0ajabl B pamkax 1 u 2 py0exHoil aTTecTanum:

1-Bompoc - 6 6amioB



2-oripoc - 7 6asioB
3-Bompoc - 7 6amioB

Kpurepun oueHku B pamkax 1 u 2 pyOe:kHOM aTTecTAlMA:

0 6ayIoB - OTBET HA BONPOC OTCYTCTBYET;

2 Oamra - JgaH HEJOCTAaTOYHO TIOJNHBIA W HEJOCTaTOYHO pPa3BEPHYTHIH OTBET, JOTMKa U
IIOCJIEZ0BATEIBHOCTD M3JI0KEHUSI HE BCETJa MPOCIEKHUBACTCS; CTYACHT MOXXET KOHKPETU3UPOBATH
000011IeHHbIE 3HAHUS, I0KA3aB Ha IIPUMEpPax TOJIIBKO C TOMOIIBIO ITpernoaaBaTens. PedeBoe oopmiienne
TpeOyeT MonpaBoK, KOPPEKLUY;

4 Ganna - 1aH MOJHBIN, HO HEIOCTATOYHO MOCIIEeI0BATEIbHBIN OTBET HAa TOCTABICHHBII OIPOC, HO MPU
9TOM IIOKa3aHO YMEHHUE BBIJIEINUTH CYILECTBEHHBIC NMPU3HAKH, XaPaKTEPU3YIOIINUE TEXHOJIOTHYECKUN
IIPOLIECC C TOUKH 3PEHUS €r0 NEPCIEKTUBHOCTH;

5 6aioB - 1aH pa3BepHYTHIN OTBET Ha MOCTABJICHHBIN BOIIPOC, PACKPHITHI OCHOBHBIE

II0JIOXKEHHUS TEMBI; IPOCIICKUBAETCS YETKAsI CTPYKTYpa, JIOTHYeCKas I0CIEe10BaTEIbHOCTb.
OTpa)kawlllas CYIIHOCTb PAacCKpbIBAEMBIX IIOHATUN; B XOJE OTBETA JOIYIIEHbl HE3HAYUTEIIbHBIC
HETOYHOCTH;

6-7 6ayuI0B - JaH NOJHBIN, pa3BEPHYTHIM OTBET Ha MMOCTABJIEHHBIN BOIPOC, JOKA3aTEIbHO

PacKpbIThl OCHOBHBIE MOJIOXKEHHS TEMbI; B OTBETE IIPOCIIEKUBAETCS YETKAsl CTPYKTYpa,

JIOTMYECKasi MOCIIEI0BATEIbHOCTD, OTPAXkKAKOIasl CYIIHOCTh PACKPBIBAEMBIX ITOHITHH; OTBET
dbopmynupyeTcss B TEpPMHHAX HAYKH, HM3JI0KEH JHMTEPATypHBIM SI3BIKOM, JIOTHYEH, JOKa3aTelleH,
JEMOHCTPUPYET aBTOPCKYIO MTO3ULIUIO CTYEHTA.

OneHovyHbIe 02JJILI DK3aMeHA:

B coorBerctBun ¢ bBPC ITHTY cryneHT Bo BpeMs 3Kk3aMeHa MOKeT HabOpaTh He Oonee 20
0asIoB:
1-Bonpoc - 6 6annos
2-Bompoc - 7 6annos
3-Bomnpoc - 7 6anyios

Kpurepun onenkn 3k3amMeHa:

0 6anmIoB — OTBET Ha BOIIPOC OTCYTCTBYET;

1-2 Oamnra - pgaH HEJOCTATOYHO TOJIHBI M HEJIOCTaTOYHO pa3BEpPHYTHIM OTBET, JIOTMKAa U
IIOCJIEZ0BATEIBHOCTD M3JIOKEHUSI HE BCETJa MPOCIEKHUBAETCS; CTYACHT MOXXET KOHKPETHU3UPOBATH
000011eHHbIE 3HAHUS, T0KA3aB Ha MPUMEpPAx TOJIbKO C MOMOIIBIO NpenoiaBatens. PeueBoe opopmiienne
TpeOyeT MonpaBoK, KOPPEKLUY;

3-4 Gauta - 1aH TOJHBIN, HO HEIOCTATOYHO ITTOCIIEAOBATEIFHBIA OTBET HA IMOCTABIICHHBIH BOTPOC. HO
Ipy H3TOM " TIOKa3aHO Yy MEHHE BBIJCIUTh CYIIECTBEHHbIE TPU3HAKH, XapaKTEpPHU3YIOINe
TEXHOJIOTUYECKHH MPOLIECC C TOUKH 3PEHUS €r0 NEPCIEKTUBHOCTH;

5 GannoB — JaH pa3BEPHYTHIM OTBET HA MOCTABJICHHBII BOMPOC, PACKPHITHI OCHOBHBIE IMOJIOKEHUS
TEMBI; IPOCIIEKUBAETCS YETKasi CTPYKTYpa, JIoTH4YecKasi MociIeI0BaTelIbHOCTh, OTpa)KaroIiasi CyIllHOCTb
PacKpbIBa€MBIX MTOHATHH; B X0J1€ OTBETA JOIYILEHbl HE3HAUNTEIBHbIE

HETOYHOCTH;

6-7 GayuIOB - J1aH TOJHBIN, pa3BEPHYTHII OTBET HA MOCTABJICHHBIA BOMPOC, JOKA3aTEIbHO PACKPHITHI
OCHOBHBIC IIOJIO)KEHUSI TEMbI; B OTBETE€ MPOCIEKHUBACTCA 4YETKas CTPYKTypa, JIOrMuYecKas
IIOCJIE0BATEIBHOCTD, OTPAYKAIOIASl CYLITHOCTh PACKPHIBAEMBIX IIOHSTUI: OTBET

OuneHo4HbIE 0J1JIBI 32 CAMOCTOSATEILHYIO Pa0OTy CTy/AeHTA:



CamocrodrenbHas paboTa CTy/I€HTa OLEHUBAETCS MAaKCUMAJIBHO B 15 GaJlJIOB U COCTOUT B HAIIMCAHUU
yOJIMYHOM 00CYX/IeHUH pedepaToB 1o npeiaraeMbiM TeMam. CTYAEHT MOKET BBIOpaTh TpH pedepara
Ka)KJIbIH M3 KOTOPBIX orieHuBaeTcs ot 0 10 5 6amios.

Tembl pedepaToB AJ151 CAMOCTOATENbHON PadOThI CTyIEHTA

5 Pektudukammonnoe obopyaoBanue ycranoBok ABT

6 Bakyymco3aaromas anmnaparypa

7 Tunbl, HA3HAYEHUE U pacyeT OPOLIEHUN B peKTU(UKAMOHHBIX KOJIOHHAX

8 YcTpoiicTBO M NpUHIHIIA-ACHCTBUS PEAKTOPA KaTAIUTHIECKOTO KPEKUHTa

9 VYcTpoiicTBO 1M NPUHIMI ASHCTBUS peakTopa Katanutudeekol o pugopmuHra

10 VYcTpoicTBO M MPUHLUT ASHCTBUS peaKTOpa IMIPOOYUCTKH CBETIIBIX TUCTUILIATOB Y CTPOHUCTBO
Y IPUHLUI ACHCTBHS PEAKTOpPa KaTAJIUTUYECKOIO AJIKMIMPOBAHUS

11 VerpoiicTBO U MPUHLMIT AEMCTBUS peakTopa H30MepU3aluu

KpuTepuu olieHKH 32 cCaMOCTOSATEIbHYI0 Pa0OTy CTy/1€eHTAa:

0 GamioB - MOATOTOBIICH HEKAYECTBEHHBIH MOKJIAJ: TeMa HE PACKpbhITa, B HU3JIOKCHUU JIOKIA[
OTCYTCTBYET Y€TKasi CTPYKTYpa, JJOTHYeCcKas MOCIe0BaTeIbHOCTh, OTPaXKAIOIasi CYITHOCTD
pacKpbIBAEMOW TEMBI:

1 Gamn - MOATOTOBJIEH HEKAYECTBEHHBIN MOKJIA/: TeMa PAacKpbhITa, OJHAKO B W3IIOKEHUU JOKJIa/aa
OTCYTCTBYET YETKasi CTPYKTYpa, OTPAXKAOIIasi CYIIHOCTh PACKPHIBAEMON TEMBI,

2 Oamna - MOATOTOBJIEH KAueCTBEHHBIM JOKJIAJ: TeMa XOpOIIO PAaCKpbITa, B M3JIOKEHHUU IOKIaaa
MIPOCIICKUBACTCSL YeTKasl CTPYKTYypa, JIOTMYECKas MOCIEI0BATEIbHOCTh, OTPa)Karolias CYIIHOCTb
packpbiBaeMoii Tembl. OJIHAKO CTYIEHT HE OCO3HAET POJb U MECTO PACKPHIBAEMOT0 BOMpOca B 00IIeH
CXEMe€ NEePCIEKTUBHBIX MPOLIECCOB HEPTENEPEpadOTKY;

3 Ganna - MOJATOTOBJIEH KAueCTBEHHBIM JOKIAJ: TeMa XOPOILIO PACKpbITa, B W3IOKEHUHU JOKJaza
MIPOCIICKUBACTCS YETKasi CTPYKTYpa, JIOTUYECKas TOCIENOBATEIBHOCTh, OTPa)aromas CYIIHOCTh
packpbiBaeMoil Tembl. CTyIEHT XOpOIIO ameupyeT TepMuHamMu Hayku. OJHAKO 3aTpyAHSETCS
OTBETHUTH Ha JIOTIOJTHUTEJIbHBIE BOITPOCHI IO TeMe Jokiaaa (1-2 Bompoca).

4 Ganna - MOATOTOBIEH KAueCTBEHHBIM MOKIAJ: TeMa XOpOIIO PACKphiTa, B M3JIOKEHHU IOKIaga
MIPOCIICKUBACTCS YETKash CTPYKTypa JIOTHYECKash MOCIEI0BATENBHOCTh, OTPAKAIOMIAas CYIIHOCTh
packpbiBaeMoii Tembl. CTyZIeHT CBOOOIHO aleJTUpyeT TepMrUHaMU Hayku. OHAKO Ha TOMOTHUTENbHbIE
BOITPOCHI IO TeMe JTokJaza (1-2 Bompoca) 0TBEYaET TOJIBKO € MOMOIIBIO TIPETOIaBaTerIsl.

5 GannoB - MOJATOTOBJIEH KAYECTBEHHBIN JOKIAA: TeMa XOPOIIO PAcKphITa, B M3JIOKEHHUU JIOKIala
MIPOCIICKUBACTCS YETKash CTPYKTypa JIOTHYECKash MOCIEI0BATENBHOCTh, OTPAKAIOMIAas CYIIHOCTh
packpbiBaeMoii TeMbl. CTyIeHT CBOOOIHO amneNaupyeT TepMUHAMH HAYKU, JEMOHCTPUPYET aBTOPCKYIO
no3unuto. CriocoOeH OTBETHTH Ha JIOTIOJIHUTEIFHBIE BOMIPOCHI TI0 TeMe Jokiana (1-2 Bompoca).






