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IHosicHUTEABLHAA 3AIINCKA

Metonndeckue ykKa3aHUsl MO MU3YYEHHIO JUCIHUIUIMHBI « XMMHUS» MOATOTOBIICHBI
Ha ocHOBe {DenepanbHBIX rOCYIapCTBEHHBIX 00Pa30BaTEILHBIX CTAHAAPTOB BBHICIIETO
oOpa3oBaHusl, B COOTBETCTBUM C YYCOHBIMHU IUJJaHAMHM HAIMpaBJICHUN  IOJATOTOBKHU
20.03.01 Texnocgepnas 6e3omacHocts 1 05.03.06 Dkonorus U NpUPOIONOIH30BAHUE
1 pabo4mx y4yeOHBIX TPOrpaMM JAUCLMUIIIAHBI.

N3ydyenne pmaHHOrO Kypca TO3BOJMUT TMOJYYUTh COBPEMEHHOE HAYYHOE
npeACTaBiICHUE O MaTepuu U opMax ee CyIIeCTBOBAHMS, O BEIIECTBAX U XUMHUECKUX
COEIMHEHUAX, 00 UX CBOMCTBAX, MEXaHU3MAaX UX MPEBPAICHUN U MPUMEHEHUHU.

B pesynbrate Kypca XMUMHHU CTYACHTBI JOOKHBI MPUOOPECTH CIECAYIOIIHE
HABBIKU U YMECHUS:

- CaMOCTOATENIBHO paboTaTh ¢ yueOHON U CIIPaBOYHOMN JTUTEPATYPOH;

- AKTUBHO MCIMOJIb30BaTh HOMEHKIIATYPY HEOPraHUUYECKUX COCIMHEHUI;

- Ha OCHOBAaHWU TNEPUOAUYECKOTO 3aKOHA M 3HAHUN O CTPOEHUU DIJIEKTPOHHBIX
000JI04€K aTOMOB MPOTHO3WPOBATH CBOMCTBA M B3aUMOJCHCTBUE XUMHUUYECKUX
3JIEMEHTOB M UX COCJAMHEHUN W pemiaTh COOTBETCTBYIOIIME ATOM MPEBPAIICHUSIM
KOJIMYECTBEHHBIE 3a/1a4H;

JlaGopaTopHbIii  MpPaKTUKyM  SABISE€TCS  OJHUM M3  OTalmoB  W3YYEHUS
yueOHoWuctuIunHbl "Xumusa". Hacrosmuii 1abopaTopHbIid MPaKTUKYM HalpaBjeH Ha
OKa3aHHWE TOMOIIM CTYJAEHTaM M TMpernojaBareisiM B OpraHu3alud U oOecleueHuu
HauboJee PalMOHATBFHOTO YHU(PHUITMPOBAHHOTO MOAX0a K JUCITUTUTHHBI.

B ydebHOM mocoOuu mpencTaBieHbl METOIUYECKHE pa3pabOTKH, COAEpKallHe
MaTepHualbl MO OpraHU3alUh y4eOHOW AEesATENbHOCTH CTyAeHTOB. OTpaxkeHa Ueib
oOydeHHus, TepeueHb HEOOXOAMMBIX 3HaHMM ©W ymeHud. Kaxkmas wmerommdeckas
pa3paboTka COIEPKHUT MOAPOOHBIN TMEpPeUYeHb KOHTPOJBHBIX BOIMPOCOB IO Y3JIOBHIM
MOMEHTaM, KOTOpPbIE€ CTYJEHT JIOJDKEH YCBOUTH B IPOLECCE MOATOTOBKU U MPOBEACHUS
3aHATHS 10 JaHHOU Teme. B KoHIle mocoOust JaH CHUCOK PEKOMEHAYEeMOW OCHOBHOW U
JOTIOJIHUTENbHOW JTUTEPATYPhI.

JlaGopaTopHBIii MPAKTUKYM BKIIIOYAET JIAOOpATOpHBIE PaOOTHl MO CIEAYIOITUM
TEMaM Y4YeOHOUW MNporpaMMbl:«DIEKTpOJUTHYECKass auccouuanus. VoHHble peaknuu.
[IpousBenenue pacrBopumoctn», «pH-merpusa. I'mpponus conein», «KomrekcHbie
coequHeHusD», «KadecTBEHHBIM aHAIM3 KaTHOHOBY», «XHMHUYECKas KUHETUKA W
paBHOBecuE»,«OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUNY», «XUMUYECKHE CBOICTBA
COCJIMHEHUH S-, P-2JIEMEHTOBY, « XUMUYECKHE CBONCTBA COeMHEHUMN d-271eMEHTOBY.

[logroroBka Kk Kaxaoill mjabopaTtopHoil paboTe mOoApa3yMeBaeT M3yUCHUE
TEOPETUYECKOr0 Marepuana IO COOTBETCTByromer Tteme. Ilepen BbeIMONHEHHEM
AKCHEPUMEHTAIBLHON 4YacTH paldoThl ClIEAyeT, IPEeXAEBCEro, HM3yUUTh COJIEPHKAHUE
«MHCTpYKIIMM TIO TEeXHUKE O€30MaCHOCTM M MPABWIAMIOBEJCHUS CTYACHTOB B
1a00paToOpuu XUMHUK» U B3SITh HAa ce0sl 00513aTENIbCTBA €THEYKOCHUTEIIBHO CIIE/I0BATh, O
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4eM JIeJaeTCsl COOTBETCTBYIOIIAS 3aMKCh B «OKypHaneydeTa mpoXoKIeHUS CTyIeHTaMU
WHCTPYKTaXKa MO0 TEXHUKE O€30IMaCHOCTI.

3amanus Ha 1abOpaTOpHYIO padOTy (Kak MPaBWIIO, UHIUBUAYAIbHbBIC) BBIAAIOTCS
MpernoaBareeM, IPOBOASIINM 3aHATHA. [Ipekie YeM BBITIOIHATH OMBIT, HEOOXOIMMO
BHUMATEJIHFHO TPOYUTATh €ro onucaHue B «METOIMYECKHX YKa3aHUSAX», a BCIydac
HEOOXOIMMOCTH OOPATHTHCS 32 Pa3bICHEHUSMH WIH YTOYHCHHSIMHU K IPEIOIaBaTEIIO
WM JASKypHOMY JabopaHty.llocie  BBIMOTHEHUS  SKCIEPUMEHTAIBHOW  YacTH
Heo0XomuMo OopOpMHUTH OTUET. B KOHIE 3aHATHS MPEToaBaTellb MPOBEPSET OTYET U
MTO/IMMCHIBACT €0



OBIIME NTPABUJIA PABOTHI B XUMHNYECHUX JIABOPATOPUAX

Bo Bpems pa®oThl B 1a00paTOpUM CTYIEHTHI 00513aHBI COOJIOATh CIIEAYIOIINE
npaBuia:

1. Crynenty B nabopaTOpuu OTBOJUTCS IIOCTOSSHHOE MECTO, M OH 00s3aH
MOJAJIEP)KUBATh €r0 B YHMCTOTE M MOPSAKE, a IMOCIe OKOHYaHUs paboThl TUIATEIHHO
youpath pabouee mecto. Bece paboThl, 32 HEOONBIINM HCKIIOYECHUEM, BBITOJHSIOTCS
CTYJICHTOM MHAUBUIYAIHHO

2. BInonHATh yKa3aHud NMpenoaaBaTesied U 1a00paHTOB.

3. HeoOxonumble ajis pabOThl peaKTHBBI HAXOJATCA HA MOJIKAX JAOOPATOPHBIX
ctoyioB. KoHIIEHTpUpOBaHHBIE KUCIIOTHI M TMaXy4due BEIIECTBA XPAHSITCS B BBITSHKHOM
mkady.

4. Cyxue peakTuBbl HEOOXOAMMO OpaTh YHCTHIM LINATENEM WM CIEeHHUATbHON
noxxeukoil. Ilpu HalmMBaHWKU PACTBOPOB M3 CKJISHOK HYXXHO HMX JIEpXKaTh ATUKETKOU
BBEPX BO M30EKaHUE €€ 3arps3HeHUS.

5. Bce peakiuu mpoBOIUTh ¢ TAKUMHU KOJTUYECTBAMU BEIIECTB, KOTOPHIE YKa3aHbI
B OoNMHcaHuM omnbiTa. Ecu B pyKOBOACTBE HE yKa3aHO, KaKO€ KOJIMYECTBO HEOOXOAUMO
B3sITh, CJEAyeT OpaTh CyXH€ BEIIECTBa B HEOOJIBIIMX KOJIWYECTBAX - HA KOHYMKE
HIMaTeNs WK JIOXKEUKH, a pacTBOPHI - 00beMoM 1-1,5 mit.

6. HeuspacxoioBaHHbIE peaKTHBBI HEJIb3sl BEUIUBATH OOPATHO B CKIISTHKHU.

7. OcTaTKu IOPOTOCTOSAIIMX M SIAOBUTHIX PEAKTUBOB HEOOXOJAMMO CIUBATH B
CHeIUaIbHbIE CKIISTHKU.

Mepbl PegOCTOPOKHOCTH NIPH padoTe B J1aGOpaATOPHH.

1. Bce oOmBITBI C SIOBUTHIMH, HEMNPUSATHO TAXHYIIUMU BEIIECTBAMH U
KOHIIEHTPUPOBAHHBIMHU PACTBOPAMU IIPOBOIUTH TOJIBKO B BBHITSXKHOM IIKaQy.

2. OnbITHL € JETKOBOCIIAMEHSIOMIMMHUCS BEIIECTBAMU HEOOXOJIMMO MPOBOIUTH
BJIAJIH OT OTHSI.

3. He HakIOHATBCA HaJ HArpeBaeMOW JKUIKOCTHIO WIM CIUIABJISIEMBIMU
BEIECTBAMHU BO M30€KaHUE TIOMAIaHus OPBI3T HA JUIIO.

4. He crmenyer BHOBIXaTh MaxXy4We BEIIECTBA M BBIICISIONIMECS Ta3bl, OJHM3KO
HAKJIOHSSCh K COCYNly C 3TUMHU BelecTBamMu. CTpyro ra3a OT OTBEPCTHUS COCYIa CIETYET
HaIpaBUTh K ce0€ JIETKUM JIBUKEHUEM PYKH, BAbIXask OCTOPOKHO.

5. Ilpu pabGote ¢ TBepABIMU LIEIOUYAMHU U METAJUIMYECKUM HATpUEM 0053aTEIbHO
HAJIETh 3allIUTHBIE OYKH.

6. Ilpu pa3zbaBneHUU KOHIIEHTPUPOBAHHBIX KUCIOT (OCOOCHHO CEpPHOW) HEIb3s
HaJMBaTh BOAY B KUCJIOTY, MOXHO OCTOPOXHO IIPU NEPEMEIIMBAHUN HAJIUBATh KUCIOTY
B BOAY.

7. IlpoOupky, 3aKkperuieHHYy0 B MNpOOUpKOAepKaTesne, NP HarpeBaHUU
pacTBOpPOB B HEHl clieyeT JepxkaTh TaKUM 00pa3oM, 4TOOBI €e OTBEPCTHE HE ObLIO
HaIIpaBJIEHO B CTOPOHY CTYAEHTa U €ro cocelel o paboueMy cToiy.



8. HeoOxoaumo cneauTs 3a MpaBWIBHON pabOTON ra3oBbIX FOPEIOK U 3aKPhIBATh
BCE ra30BbI€ KpaHbl M1OCIIE OKOHYaHUS paOOTHI.

Oxa3anue nepBoii MOMOIIM B JIA0OPATOPHH.

1. IIpu momasaHuy Ha KOXY KOHIIEHTPUPOBAHHBIX KHUCIOT CIEIYyeT HEMEICHHO
MPOMBITh O0O0MOKEHHOE MECTO CHJIBHOM CTpyei BOJOMPOBOIHOW BOABI, MOCIE HYEro
HAJIOXXHUThH MOBS3KY M3 BaThl WM OWHTA, CMOYCHHYIO WJIM PacCTBOPOM THApPOKapOOoHaTa
HATpUs, WIA PAacTBOPOM TaHWHA. [lpm momagaHMM Ha KOXY KOHIIEHTPHUPOBAHHBIX
[IesIouei ClielyeT HEMEIJICHHO TPOMBITh OOOXKEHHOE MECTO CHIIBHOH cTpyei
BOJIOTIPOBOJTHOM BOJIBI, TTOCIIE YETO HAJIOKUTH MOBSI3KY M3 BaThl WM OWHTA, CMOYCHHYIO
pacTBOpoM OOPHOM KUCIOTHI WIIM PacTBOPOM TaHWHA. Bce ykazaHHBbIEC BBIIIE BEIIECTBA
OT OXKOTOB €CTh B JIabopaTOpHOW anTeuke. [Ipu CHIBHBIX OXKOrax IOCIie OKa3aHUs
MIePBOI TTOMOIIN CJIEYEeT HEMEIJIEHHO OOpaTUTHCS K Bpayy.

2. Ilpm monamaHuy OpBI3r KHUCIOTHI WM IIEJIOYM B TJia3a HEOOXOIUMO
HEMEIJICHHO TIPOMBITH MOBPEKACHHBIN 123 OONBIINM KOJIMYSCTBOM BOJBI KOMHATHON
TEeMIIepaTyphl, TTOCIIE Yero ceivac xe 00paTUThCS K Bpady.

3. Ilpu oxore KOXKH TOPSYUMHU TPEeIMETaMH HAJIOKHUTh Ha 000XIKEHHOE MECTO
CHauasa MOBA3KY U3 CIIUPTOBOTO PacTBOpa TaHWHA WJIM pPAacTBOpa NEpMaHTraHaTa KaJus,
a 3aTeM MOBS3KY U3 Ma3H OT OKOTOB.

4. Tlpu oTpaBiieHUU XJIOpPOM, OpomMoM, cepoBojopoaoM, okcuiaoMm yriaepona(ll)
HEO0OXO0IMMO BBIHECTH IMOCTPAAABIIETO Ha BO3AYX, a 3aTeM 00paTUTHCS K Bpady.

5. Ilpu oTpaBiIEHUU COCIUHEHUSMU MBIIIbSIKA, PTYTH U IUAHUCTBIMH COJIAMHU
HE00X0AMMO HEMEIJIEHHO 00paTUTHCS K Bpady

1. MpakTnueckas padora. CTPOEHUE ATOMA

Teopemuueckue gonpocul

1. KopnyckynsipHo-BOTHOBOM — nyanu3M  MHUKpPooOBekToB. Dopmyma [le
bpoitnsa. Cootnomenue ['eitzendepra.

2. Ou3nyeckuid CMBICT BOJHOBOW (YHKIIMU. XapaKTEPUCTHKA BOJIHOBOM
(GYHKITUU C TTOMOIIHI0 KBAHTOBBIX YHCEIL.

3. ['maBHOE KBAaHTOBOE YHMCJIO N. YPpOBEHb. YUCIIO YPOBHEN Y aTtomMa JIAHHOTO
XUMHUYECKOTO 3JIEMEHTA.

4, OpOutanpHoe  kBantoBoe  umciol.  IlogypoBenb.  O0o3HaueHHS
noxypoBHen. Uucimo moaypoBHENW Ha JAHHOM YPOBHE.

d. MarHuTHble KBaHTOBbIE UMCIIa M| U Ms. 3HAYEHUS, IPUHUMAEMbIE STUMHU
KBaHTOBbIMU yucinaMu. OpOutans. @opma opbutaneit. Yucino opOurtaneil Ha JaHHOM
MOJyPOBHE.

6. [IpaBunio Ilaynu. MakcuManbHOE YHCIO 3JIEKTPOHOB Ha OpOUTaNIH,
MOAYPOBHE, YPOBHE.

7. [IpaBuino HaMMEHBIIEN YHEPTUN.



8. IIpaBuno  KineukoBckoro. [I'paduueckas ¢opma 3Toro mnpaBuia.
Nckmouennsa u3 npasuia KieukoBckoro i snmemenTos [-1V nepronos.

Q. IIpaBuito I'yHna.

10. Ilopsaok HamucaHUs MOAYPOBHEH B AIEKTPOHHOM (OpMYyIIE.

11. DnexrpoHHble (OPMYIBl MOJIOKHUTEIBHOIO WM OTPULATEIBHOTO HOHA
JAHHOTO 3JIEMEHTA.

12. Tlepuoamyeckuit  3akoH  J.M.MenneneeBa.  ®usznueckuii  cMbICI
MEePUOIUYECKOTO 3aKOHA.

13. H3MmeHeHus] paauycoB aTOMOB, UX METAUNIMYECKUX U HEMETAUIMYECKHUX
CBOICTB, MX DHEPruil MOHU3ALMHM M OTHOCUTEIBHBIX 3JIEKTPOOTPHUIIATEILHOCTEN B
nepuoaax u rpynmnax (rmaBHBIX NOJArPYIINax).

3aoauu u ynpasxcruenus

1. SAnpo aToma HEKOTOPOro 3JIEMEHTa COJAEPKUT 9 MpOoTOHOB U 10 HEHTPOHOB.
Kaxoii a0 anement? Onpeaennure MaccoBOE€ YHCIIO 3TOr0 U30TOMA.

2. Ilpunumas, uto xjop coctout Ha 75% u3 uzorona Cl u Ha 25% u3 uzortomna Cl,
OTIpEJICIUTE AaTOMHYIO Maccy XJopa.

3. Hammmumre cMMBOJIBI TTOJYPOBHEH, KOTOPHIC XapaKTCPHU3YIOTCS CIIEAYIOIIUMH
3HAYCHUSIMHU KBAaHTOBBIX uucell: a) n=3, 1=2; 6) n=4, 1=2; B) n=2, 1=0; r) n=5, 1=3; n)
n=6, I=1; ¢) n=4, I=0.

4. Hanumwure -5IeKTpOHHbIE (DOPMYIBI CIEAYIONMX aTOMOB C TMOMOIIBIO
CHMBOJIOB U C TMOMOIIBIO KBaHTOBBIX siyeek: a) C; 6) Al; B) S; r) Ca; m) Ni; e) Se.
OmnpenenuTe KBaHTOBBIE YKcia (n U 1) A1 mocieHero 3JeKTpOHa KaXa0ro aToma.

5. Hamumurte »snekTpoHHBIE GOPMYJBI aTOMOB XpoMa W wmeau. [lodemy
AIEKTPOHHBIE (POPMYIIBI ATUX aTOMOB HE COOTBETCTBYIOT IpaBuiy KieukoBckoro?

6. Hanuimure 37eKTpoHHbIe (OPMYJIbI CleAyIONMX HOHOB a) Br; 6) Mg*?; B) P3;
r) Fe*?; n) Fe*3; e) Cu™,

7. Hanumute 371eKTpOHHBIE (OPMYJIBI B CIIEAYIOIUX CTENEHAX OKUCIEHHUS a) S
6) S% B) S™; r) S™. Ilpusemure npuMepsl COEIMHEHHUI Cepbl B 3THX CTEIEHAX
okucienus. Kakue CBOWCTBa OKHCIHTENbHBIE WM BOCCTAHOBUTEIBHBIE HMEIOT JTH
COEIMHEHHUA?

8. C MOMOINIbI0 MEPUOANYECKON TAOJIHUIIBI OMpeaeNnuTe, KaKOW JJIEMEHT Oojiee
aktuBeH: a) Mg wm Ca; 6) Li unu Be; B) C wim N; 1) P wm S; 1) Ca unu Rb; e) F wnm
S.

9. C moMoIIpI0 NePHOIUIECKON TaOIHIIBI OTPEIEINTEe, KaKoe coenHenne oomee
aktuBHO: a) LiIOH i NaOH; 6) H3BO3 nnn Ho,COg; B) Ca(OH), unmu KOH; r) H3PO4
nm HNOg; 1) Mg(OH), wmm AI(OH)s; e) F wnu S.



2. Ilpaktunuyeckas padtora. XUMHNYECKASA CBA3b

Teopemuueckue 6onpocul

1. KoBanenTtHass cBs3b. MexaHu3M o0O0pa3oBaHUs KOBAJEHTHOM CBsi3u. JloHOpHO-
aKIeNTOpPHAsI CBS3b.

2. KoBasieHTHbIE CBSI3U: MOJISIPHBIE U HETOJSIPHBIC, MPOCTHIE, ABOMHBIC U TPOHHEIE.

3. [lepexpriBanue opobuTasiel mpu 0Opa30BaHUU CBSI3EU. G-CBS3H, T-CBS3H.

4. BanientHocTh. HackliaeMocTh KOBaJ€HTHOM CBsI3U. Henacobllaemble CBS3HU.

5. Tubpuamsanus aTOMHBIXOpOUTaNe. Pacrosnoxkenue B mpocTpaHcTBe sp,, SP, sp*,
dsp?, dsp*, d%sp* rubpunnbixopburaneii. HanpaBneHHOCTh KOBAJIEHTHON CBS3H.

6. 'eomeTpust MosIEKyII.

7. TloHsTust MoJeKysa, COTJJaCHO TEOPUM BAJICHTHBIX CBS3€M M TEOPUM MOJICKYJISIPHBIX
opOuTane.

8. Ycnosus B3aumogeiicteus AO u obpazoanus MO.

9. Ces3bpIBaroNINe, HECBS3bIBaOIIUE U pa3pbixistomme MO.

10. O6pazoBanun o- u n-MO. IIpocTpaHCTBEHHOE pacHoOJIOKEHUE O©- U T-
CBSI3BIBAOIINX JIEKTPOHHBIX 00JIAKOB.

11. Tlopsimok cBsi3M B METOJie MOJEKYIsIpHbIXOpOUTaneil. CBsi3b MOpSJIKA CBSI3U C €€
IJIMHON Y SHEPTUEH.

12. Cxembl MO 17151 rOMOSIIEPHBIX MOJIEKYJ U3 aTOMOB 1 1 2 nepuoaoB. OTianuue cxeMm
MO nnsa monekyn Bz, Co u N2 ¢ ogHoit ctoponst 1 O, F2 u Nep ¢ apyroit ctopossl. 13.
OObsicHeHue napamaraetusma moJiekyn B u Oo.

14. W3menenune anunbl U 3Hepruu cBsizu O-O B psagy O2" , Oz u Oz ¢ TOYKH 3peHUs
TEOPUHU MOJIEKYJISIPHBIX OpOUTaIeH.

15. Nonnas cBs3b. HeHampaBieHHBI M HEHACHIIIAEMbId XapaKTEep HOHHOM CBS3H.
bonbmas ycToOM4MBOCTh HOHHOTO KPUCTAJLIIA TIO0 CPABHEHUIO MOHHOM MOJIEKYJIOM.

16. Bogopoanas cBsizb. OTiiMuMe atoMa Bojiopoja ot aApyrux aromoB. DnemeHTsI (F, O,
N), criocoOHBIE 00Pa30BBIBATH BOJIOPOIHBIE CBSI3H.

17. Mertannudeckas cBiI3b. CXOICTBO METANIMYSCKOM CBS3M C KOBAJCHTHOM, M HX
ornnune. OOBSCHEHHE IUIACTUYHOCTU, BJIEKTPO- MU TEIUIONPOBOJHOCTH METAJLJIOB,
METAJIMYECKOro OJiecKa U T.J.

18. Buabl MeEXMOJEKYJIApHbIX B3aumonecTBuil. WMx osHeprus. 3aBUCUMOCTh
MEKMOJIEKYJISIPHBIX B3aUMOAECHCTBUM OT TMOJSPU3YEMOCTH U O00BEMa MOJIEKYIL.

3aoauu u ynpasricnenus.

1. Hamumurte »nekTpoHHBIE (OPMYJIBI CIEAYIOIMIMX aTOMOB B OCHOBHOM W
BO30yxkAeHHbIX cocTosiHusX: a) C; 0) S; B) O; 1) Cl; 1) F; e) P. Onpenenute uncna
HECMAPEHHBIX 3JIEKTPOHOB M BO3MOXXHBIE BAJICHTHOCTH ITUX 3JieMeHTOB. lIpuBenute
MpUMEPbI COOTBETCTBYIOIIMX COCNMHEHUN. B ueM mpuunHa pa3nuyHbIX BaJ€HTHOCTEH
JUTSL TAKUX CXOIHBIX 3y1eMeHTOB Kak O u S, Cl u F?



2. OnpenenuTe TUN XUMHUUYECKOU CBS3U B ciaeAyromux monekynax: a) Hp; 6) HCI; B) No;
r) CO; nm) Oz; e) HaS. Ykaxure HampaBlieHHE CMEIIEHUsSI OOlIel maphl JIEKTPOHOB B
KaXXJIOU CBSI3H.

3. Onpenenurte Tun rudbpunnzanuo AO EHTpaIbLHOTO aToMa, pacnojoxeHue ero 'O u
TEOMETPUIO0 MOJIEKYH i clenytomux coequnenuii: a) BeFy; 6) BFs; B) CHy; 1) CoHg,
I[) C2H2; C) NHs, )K) HzO, 3) ClFs.

4. CocTaBbTe CXEMbI MOJICKYJISIPHBIX OpOUTanel Mg CIAeAyromux Moiekyn: a) Ho; 0)
Hez; B) B2; 1) Co; 1) No; e) Oz; k) Fo; 3) Neo. Onpenenure mopsiioK CBSI3HM B 3TUX
MOJIEKYJIaX U UX MarHUTHBIE CBOMCTRBA.

5. CocrtaBbTe CXE€MBbI MOJICKYJSIPHBIX opOuTaned majis MoJaekyiabl Oz U MOJICKYJISIPHBIX
rnonoB 02" u Oy". Kak MeHseTCsl yCTOMUUBOCTh MOJIEKYI B psiay Oz - Oz - O27?

6. BerauciuTe pa3HOCTH JIEKTPOOTPUIIATEIIFHOCTEH 1715 clienytomux cpsizeit: a) Cl - F;
6) H-O;B) Na-Cl;r)Ca-0; n)P-O0O;e) K - F. Kakue u3 nepednucieHHbIX CBS3eH
MOTYT OBITh OTHECEHBI K KOBAJEHTHBIM, a KakWe — K TOJAPHBIM CBsI3sIM? Mexmy
aToOMaMHU KaKMX 3JIEMEHTOB BO3MOHA HOHHAsI CBA3b?

7. TloueMy MOHHBIE KPUCTAILIBI 00JI€€ YCTOMYUBBI, YeM UOHHBIE MOJICKYIIbI?

8. O06msacuauTte, nouemy HyO nipu koMHaATHO# TemIiepaType SIBISETCS KUJIKOCTBIO, a €€
xumuueckue againoru H,S, HoSe u HoTe asnsrorcs razamu.

9. O0BsicHUTE , MOUeMy TIpu KoMHaTHOHN TemnepaTtype Fz u Clp sBnstorcs razamu, Bray -
KUJIKOCTh, a |2 — TBepa0€ BelecTBO?

JlaGopaTropHnasi padora 1.
ONPEJEJIEHUE SHTAJIBIIUA PEAKIIUU HEUTPAJIN3ATIAN

Teopemuueckue eonpocul

1. OHeprus. ODK30TEPMUUECKHE M IHAOTEPMUUECKHUE peakiuuu. Bumasl
OHEPTUU: TEIUIOBAas, CBETOBAsl, XUMUYECKas, AAEpHAas U JIp. SHEPTUU. TUIIBI YHEPTHUU:
KHUHETUYECKAasl U OTeHIMa bHas 3Hepruu. [lepBbiil 3aKOH TEPMOJUHAMUKHU.

2. Ownranenus. CrangapTHas dSHTanbnus — oOpazoBanms. CraHmapTHas
SHTaJIbIUA peakuuu. 3akoH ['ecca.

3. Outpormsi. CBoOomnHast sHeprus ['ub6ca. YciaoBue caMONpOU3BOIBHOTO
MPOTEKAHUS PEaKIINH.

IKcnepumenmanvHas 4acmo

Onpenenuts SHTAIBINI0 peakiuu HedTpammsanuun (AH) - 3710, 3Ha4wWT,
onpenenuth TeroBord dhdext (Q) peakmuu oOpa3oBaHUS OMHOTO MOJISI BOIBI U3
CUJIBHOM KHUCIIOTHI U CUJIBHOTO OCHOBAHUS MO PEAKIIUU:

H"+OH =H,O; AH=-Q =-57,6 x/I:)x/M0b

OHTaNnbNUsl HEUTpalu3ali CWIbHBIX OCHOBAaHUW CHUJIbHBIMM KHUCJIOTAMHU HE
3aBUCHUT OT UX MPUPOALI U paBHA -57,6 KJ[»k/M0sb. ONBITHI TIO ONPEICTICHUIO TEIIJIOBBIX
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3¢ (HEeKTOB XUMHUUYECKUX PEaKIUil IPOBOAATCA B CHEIHAIBHBIX MPHOOpax, Ha3bIBAEMBbIX
KajmopumeTpamu. KonmdecTBO TEIIOTHI, KOTOPOE BBIAETSETCS WM TOTJIOMIACTCS B
KaJopuMmeTpe, ompenensercs mo dopmyne: q = (t2 - t1)ZC, roe t2 - KOHEYHas
TEMIIepaTypa pacTBOpa, t1 - HayalbHas TeMmreparypa pactBopa, ~C = Cim; + Comy -
TETNIOEMKOCTh CHCTEMBI, COCTOAIIEH M3 KaJIOPUMETPUUYECKOTO CTakaHa Maccod mjp U
TeroeMkocThio C1 U pacTBopa maccoil my U TemnoeMkocTbio Co. B manHOM pabote
AKCIIEPUMEHTAIBHO OMPEACIIAETCS KOIMYECTBO TEIUIOTHI (q, KJ[’K), KOTOpoe BBIACIIETCS
npu B3aumojeiicteun 75 miu pacteopa NaOH (IM) u 75 mu pactBopa H2SO4 (1M), To
ectb ipu obpazoBanuu 0,075 mons HO. KonudyecTBO TEmnoThl, BIACHSIONIEECS MPU
obpazoBanun 1 wmoma  H20, paao Q = ¢/0,075  (x/x/momb).

llopsook evinonnenuss pabomeol

1. B3BechTe Ha Becax allFOMUHUEBBIN KAJIOPUMETPUICCKUN CTaKaH (my).

2. B KaJIOpuMETpUYECKUI CTaKaH C TOMOIIbIO MEPHOIO [IWIMHAPA HAJIEUTE 75 MII
pactBopa H2SO4 (1M) 1 u3MepbTe TEPMOMETPOM TEMIIEPATYPY PACTBOPA KUCTOTHI (tK)

3. B crexnsaHbIi cTakaH 00bemMoM 100-150 M1 HasieiTe MEpHBIM HIJIHHAPOM 75
mi pactBopa NaOH (IM) u u3mepbTe TEPMOMETPOM TeMIIEpaTypy pacTBOpa IeI0ouu
(tm).

4. Cobepure KalOpUMETPUUECKYIO YCTAaHOBKY. Uepe3 BOPOHKY MpU MOCTOSTHHOM
nepeMelIMBaHuM OBICTPO BJIEHTE PAcTBOP IIEJIOYM B PACTBOP KHUCIOTHI M OTMETHTE
CaMyl BBICOKYIO TEMIIEpaTypy pacTBOpa B KaJOPHMETPUYECKOM cTakaHe (t).

(Dopma 3anucu u pacdyemaosl

1. Macca kamopuMeTpru4ecKOro CTaKaHa mp=..T.

2. TemnepaTypa pacTBOpa KHCIOTbI tk = ... °C.

3. Temneparypa pacTBOpa IIEI0YN tm = ... °C.

4. HauanpHas TeMnepaTypa pacTBopa t1 = (tk + tm)/2 = ... °C.

5. Koneunas temneparypa pactsopa to=...°C.

6. Macca pacTBopa B KaJOpUMETPE mz = 75(pk + pIr) = ... T, TAC PK - IUIOTHOCTb

pacTBOpa CEepHOM KUCIOTHI (T/MII), a PII - MJIOTHOCTh PAacTBOpa THUAPOKCHIA HATPUS
(r/mm). 3HaueHUs PK W PII MOKHO B3ATh M3 TaONHIl WIH TPHUOTUKEHHO TPUHATH
paBHBIMH | T/MI1.

7. KonnuecTBO TEIUIOTHI, BBIACIUBIIUNCS B KajgopumeTpe q = ... kx. q = (tz-
t1)(C1mi+Comy)/1000, rae c¢1 - yaenbHas TeEIIOeMKOCTh amromuuus, c¢1 = 0,905
JIx/(rrpan), o - yaenbpHas TETUIOEMKOCTh pacTBopa, co= 4,19 JIx/(rrpan).

8. DKCIEpUMEHTAIbHOE 3HAYEHUE SHTAJIBIINY PEAKIIUA HEUTpanu3aluuu
D=AH=-Q=-g/0,075 = ... k/I[>K/MOJb.

9. OtHocutenbHast ommoOka onbita K = (T - 2)/T100% = ...%, rae T - Teopernueckoe
3Ha4YEeHHUE PHTANbIUU HeuTpanuzauu T = -57,6 kJk/Moib, a D - 3KCIIEPUMEHTAIBLHOE

3HAYEHUE PHTAIBINNKN HeWTpanmu3anuu AH.
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JlabopaTopHas padora 2.
XUMHNYECKAS KUHETUKA U XUMHNYECKOE PABHOBECHE

Teopemuueckue 6onpocel

1. CkopOoCTh XMMHUYECKOW PEAKIIUU JJIsI TOMOT€HHBIX U TETEPOT€HHBIX MPOILIECCOB.

2. @aKTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKOUN pEaKIUu.

3. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHIEHTpALUi peareHToB. [IpocThie 1 CloXKHbBIE
peakuun. MoNeKyIspHOCTh U MOPSAI0K PEAKIINH.

4. 3aBUCUMOCTH CKOPOCTH peakuuu oT Temneparypsl. I[lpaBuno Bant Todda.
TemnepaTypHbiif KO3POUITMEHT CKOPOCTH XUMUUYECKOU PEaKIvu.

5. DHeprus akTuBauuu. Y paBHEHUE AppeHuyca.

6. Karanuzaropsl. 'OMOreHHBIM M reTeporeHHbId Kataiaus. CeleKTUBHOCTh JECUCTBUS
KaTanu3atopa. ABTOKaTalus.

7. XMMUYECKOE paBHOBECHUE. Y CIIOBUE XUMUYECKOTO PABHOBECHS.

8. 3akoH AecTByrOKUX Macc. KoHCTaHTa XMMHUUYECKOTO paBHOBECHS.

9. Cmemenne xumuueckoro pasHoBecusi. [Ipasuio Jlelllatense.

IKchnepumenmanvbHan 4acmeo
Onvim 1.3asucumocms ckopocmu peaxyuu 0m KOHYEeHmpayuu.
Tuocynbdat HaTpus NaS;03 pasznaraeTcss B pacTBOpPE CEpHOU KHCJIOTHI IO YpaBHEHUS
peaKuu:
Na,S,03 + H,SO4 Na,SO4 + H,O + SO, + S
Peakiiusi mpoTeKaeT 1Mo CIeAYIOIUM CTaausIM:
52032' + 2H" H»S,0; (OLIGHB 6I>ICTpO)
H,S,03 H,SO3 + S (M@ILJIGHHO)
H2S03 H20 + SO2  (6sicTpo)
CkopocTh TaHHOW peaKIuu ONpeeaeTcsl BTOpoi (MEIJIEHHOW) CTaqueH.
Buinonnenue pabomoi
1. B Tpm xuMuueckmx crtakaHa HajeiTe ¢ momomibio Oropetku 0,1M pactBOp
NaxS203 1 ¢ MOMOIIEI0 MIIMHAPA TUCTUUTUPOBAHHYIO BOJAY B 00beMaX, YKa3aHHBIX B
TabIHIe.
Tabmuna 1

Ne  V(NaS;03) V(H.O) C(NaS;03) Bpewms 1, cCkopocth 1/1

1 10 20 M
2 20 M 10 M
3 30 M 0 M

2. Haneiite B mepubiit mumuaap 20 ma 1M pactBopa H2SO4. OTMepeHHOE KOJIMYECTBO
KHCIIOTHl BBUICHTE B TIEPBBI CTakaH C pPAacTBOPOM THOCYIh(haTta HATpUI U

12



OJHOBPEMEHHO BKJIIOUMTE CeKyHIoMmep. [lepemerniante pacTBOp CTEKIISIHHOW MAJIOYKOM.
Onpenenure BpeMs pEaKUUH B CEKYHIAX KaK BpEMs, MPOIIECANIEE 0 IOSBICHUS
IIEPBBIX BUAMMBIX CIENOB CEpbl — IMOMYTHEHHUS pAacTBOpPAa WM IOJHOM MOTEpe
MIPO3PavyHOCTH pacTBopa. IIOBTOpUTE ONBIT C IPYTUMHU CTaKaHAMH THOCYJIb(aTa

3. Bpluuciaute MOJIpHbIE KOHUEHTpAIMU TUOCYJb(paTra HATpUs B KaXKIOM U3 TpeX
CTaKaHOB IOCJIE JA00aBJICHUSI CEPHOM KUCIOTHI. BhIYKMCINTE OTHOCUTENBbHBIE CKOPOCTH
peakuuii kak v = 1/t. Pesynbrarel 3anummre B Tabauny. Iloctpoiite rpadux
3aBUCUMOCTH CKOPOCTH Pa3joKE€HUsI THOCYJb(dara HATpHsl OT ero KoHueHTpauuu. Ha
ocH abCIMCC OTJIOKHUTE MOJIAPHbIE KOHLEHTpAIMK THOCYIb(paTa, a Ha OCU OpAMHAT —
OTHOCHUTEINIbHBIE CKOpOCTH peakuuu. CrenaiTe BBIBOJ O XapakTepe 3aBUCHUMOCTH
CKOPOCTH peakluu OT KOHIEHTpaluuu THocylb(aTa HaTpus. Kakol mopsiaok JaHHON
peakluu Mo THOCYNb(aTy HaTpus?

Onvim 2. 3asucumocms ckopocmu peakyuu om memnepamypul.
3aBHCHMOCTh CKOPOCTH PEAKIMH OT TEMIIEPATypbl MOXHO TakKe MpPOCIEIUTh Ha
npumepe peakuuu NaxS;03 ¢ cepHOil KUCTOTOi.
Buvinoanenue pabomol
1. Haneiite B onHy npooupky 5 miu 0,1M pactBopa NaS;03, a B apyryro — 5 mu 1M
pactBopa HzSOa.
2. O6e mpoOHWpKH TMOCTaBbTE B CTakaH C BOAOW W uepe3 3 MHUHYThl U3MEpbHTE
TEMIIEpPaTypy BOJbI B CTAKaHE. 3aTe€M CIIEHTE pacTBOPHI B OAHY MPOOUPKY U ONPEACIIUTE
BpeMsi TIOSIBJICHHSI Cepbl — BpeMsl peakIlMu B ceKyHaaX. Pe3ynbTaTel (TemmepaTypy H
BpeMsi) 3alUIIUTe B TAOIUILY.

Tabmuma 2

Ne  V(NapS;03) V(H,0) C(NaxS:03) Bpewms t, cCropocts 1/1

1 5 M 5 M

2 5 M 5 M

3. Tlpuneiite B cTakaH HEMHOTO TOpSYel BOABI TakK, 4TOOBI TeMmIlepaTypa BOJIBI B
ctakane yBenuumiaach Ha 12-13°C. Haneiite B mpoOupku mo 5 mi pactBopoB NaS;03 u
H>SO4. Beinepkute 3T mpoOUpPKU B CTakaHe 3 MHUHYTHI, MIOKA Pa3HOCTh TEMIIEPATyp
BoAbl B crakaHe coctaBuT 10°C c¢ mpenpiaymum onbiToM. Ilociie dero moBTropute
AKCIIEPUMEHT. Pe3ybTaThl 3aNUIIATE B TAOIHILY.

4. Berancnure temmnepaTypHbiidi koddduimeHT peaknun y, y=v2/vl. Cnenaiite BEIBOA O
3aBUCUMOCTU CKOPOCTHU PEAKIIUU OT TeMIIEPaTyphl.

Onvim 3. 'emepocennsbiil kamanus

B nBe mpoOupkm Haneiite mo 1 Ma pactBopa mepokcuma Boaopoma HoO,. B omny
BHECUTE HEMHOro mnopoiuka okcuaa mapranuna(lV), a B Apyryro CTOIBKO K€ OKCHJIa
ceuniia (IV). HaOmromasi yBennueHne HMHTEHCUBHOCTU BBIJCICHUSI Tas3a, cienaite
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BBIBOJ] O POJIM OKCHUJIOB B PEAKIUAX pasliokeHus nepokcuaa sojgopona: 2H,0, 2H,0 +
O,. [lokaxuTe, 4TO BBIACISIOLIUICS ra3 ABIAETCS KUCIOPOJIOM.

Onwvim 4. Cmewenue Xumuiecko2o pagHogecus

CMmelieHue XMMHMYECKOTO  PABHOBECHS  BCJEACTBHE HW3MEHEHHS pPAaBHOBECHBIX
KOHLEHTpalMil pearupyronmx BEIIECTB M3y4aeTcss Ha MpuUMepe oOpaTHUMON peaklHu
Mexay xiopuaom kene3a(lll) u pomanumom kanust unu ammoHusi. B pesynbrare
peakiuu obpasyeTcsi coequHenue - poganuy xkenesza(lll) - pactBop kpoBaBO-KpacHOTO
msera: FeClz + 3KSCN Fe(SCN); + 3KCl MHTEHCHMBHOCTH OKPAaCKH 3aBHCHT OT
KOHIIEHTpauu 3Toro coeauHeHuss B pactBope. FeCls u Fe(SCN)s sBisroTcs
KOMIUIEKCHBIMU ~ COEJMHEHUSIMH, KOHCTaHTbl HECTOMKOCTH ATHUX KOMIUJIEKCOB
npHBeICHbI B Tabnuie 3.

llopsiook evinonnenus onvima.

1. Bo3zemute no 10 mn 0,5M pactBopoB xnopuna xene3a(lll) u ponanunna kanus wiu
aMMOHHMSI U CMelIaiTe MX B XMMHUYECKOM cTakaHe. [locie cmerieHus colepKumoe
CTakaHa pasJieiite B ueTblpe npobupku. [lepByto mpoOUpKy ¢ pacTBOPOM OCTaBbTE, Kak
KOHTPOJIBHYIO, 1JIs1 CPAaBHEHUS.

2. Bo Bropyio mnpoOupky no6aBbTe 2-3 KaIllld HACBIIIEHHOTO pacTBOpa XJIOpUIa
xene3a(lll). CpaBHUTE WHTEHCHMBHOCTH OKpPAacKHM C OKpackoil pacTBopa B TII€pBOMH
npobupke. B Tperbio mnpoOupky mpuieite 2-3 Kalld HACBIIIEHHOTO pacTBOpa
ponanuaa kanus (i ammoHus). OTMEThTE, KaK M3MEHSETCS OKpacka pacTtBopa. B
YeTBEpTYI0 MpoOUpPKY TpuOaBbTE€ HEMHOIO0 KPHUCTAUIMUECKOTO XJIOpUAa Kajus.
3anuunTe, 9To HaOmrogaeTe B TaOJIMIIE.

Tabmuma3
No BemecTBo, KOHUEeHTpauus | I3MeHeHune Hanpasnenne cnBura
KOTOPOT'O YBEJIMYUBACTCS OKpacKu paBHOBECHS
1 FeCI3
2 KSCN
3 KCI

3. Hanumure BbIpakeHUE i1 KOHCTAHTHl PABHOBECUS ATOM pEaKklUu U OOBSICHUTE,
MOYeMY MEHSETCS OKpacka pacTBOPOB BO BTOPOH, TPEThEH U YETBEPTOU MPOOUPKAX.

3aoauu u ynpasrxcruenus

1. B aByx cocygax oauHaKOBOTO 00bEeMa MIYT JBE HE3aBUCHUMBIC peakinuu. B mepBom
COCyJi€ MOJIy4EeHO 7,3 T XJOPOBOAOPOJA, & BO BTOPOM 3a TAaKOE K€ BPEMS IOIYyYECHO
19,2 r nomoBomopoaa. B kxakom cocyjie peakmnus uaeT ¢ OOJIbIICH CpeaHeH CKOPOCTHIO?
2. Kax m3menutcs ckopocth peakiuu: 2NO + Cl; = 2NOCI a) npu yBenndeHUH
KOHIIGHTpAIMU XJIopa B 2 pasa, 0) npu yBennueHuu koHueHtpauuu NO B 3 pa3a, B) npu
YBEJIIMYECHWH JIABJIEHHUS B cUcTEME B 4 pa3a?

3. IIpu t = 124°C peakius 3aKOHUMIACH 332 4 MUHYTHI. 3a KaKOe BpeMs 3aKOHYHTCS 3Ta
peaxius nipu t = 84°C, eciu y = 47
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4. Tlpu t = 57°C peaknus 3akoH4miIach 3a 1 gac 4 munythl. I[lpu kakoi Temmepartype
peakuus 3aKOHUYMUTCS 32 | MUHYTY, €cliu TeMIepaTypHblid KO3 PUIUEHT paBeH AByM?

5. Kak caBunercsa paBHoBecue peakuuu: 2H» + O = 2H,O(r), AH < 0, a) npu
YMEHBIIEHUN JaBJeHUs, 0) MpU YBEIMYEHHH OOBbEMa CUCTEMBI, B) IPHU YBEIUYECHUU
TEMIIEPaTyphl, I') NPU YMEHBIICHUH KOHIEHTPALMHU KUCIOPOJa, 1) MPU YMEHBIICHUH
KOHLEHTpAIMU NapOB BOAbI?

6.Kak cnBunercs paBHOBecue peakuuu: N + O = 2NO(r), AH > 0, a) npu
YMEHBIICHUH AaBi€HUs, 0) MpH yBEJIMYEHUU OOBEMa CUCTEMBI, B) MPU YBEIUYCHUU
TEMIIEPaTyphl, I') MPU YMEHBIICHUH KOHIEHTPALMHU KUCJIOPOJa, 1) MPU YMEHBIICHUH
KoHLEeHTpauuu NO?

/.HauanbHble KOHIIEHTpaIuu BemiecTB A u B, yuactByromux B peakuuu 2A(T) + B(T)
C(r), paBubl cootBeTcTBeHHO 0,5 u 0,3 Monw/n. KoHCcTaHTa CKOPOCTH peakiuu paBHA
0,4. Haligute HavalbHYIO CKOPOCTh PEAKIUMU U CKOPOCTh MO HMCTEUYEHUU BpPEMEHH,
Korna koHueHtpauus B ymensmmres Ha 0,1 Monb/n. Paccuuraiite paBHOBECHBIE
KOHIIEHTPAIIMK BCEX pPEArMpYIOIIMX BEIIECTB M BBIYUCIUTE KOHCTAHTY paBHOBECHS,
€CJIM K TOMY MOMEHTY npopearupoBaio 50% Bemiectsa A.

8. B kakom HampaBiieHMH CMeCTUTCA paBHOBecue peakuuu Ny + O = 2NO(r), ecnu
JaBJICHUE YBEJIUYUTH B 2 pa3a U OJJHOBPEMEHHO MOBBICUTH TemIiepaTypy Ha 100C? Ha
OCHOBAHUU pacyeToB onpenaennute 3Hak AH 3Toil peakuu

JlaGopaTropHas pa6ora 3
IMPUTOTOBJEHUE PACTBOPA COJITHOM KUCJOTHI

Teopemuueckue sonpocwl

. PacTBOp, pacTBOpEeHHOE BEIIECTBO, PACTBOPHUTEND. [I[pUMEpPHI pacTBOPOB.

. TermoBbie 3 (PEKTHI IPU PaCTBOPCHHH.

. MaccoBast 1oJis1 pacTBOPEHHOTO BEIIIECTBA B PAaCTBOPE.

. MonsipHasi KOHIIEHTpAIMsl PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE.

. OKBHUBAJICHT, (aKTOP PKBUBAICHTHOCTH, MOJISIPHAsT Macca 3KBHUBAJCHTOB BEIECTBA.
. MonsipHast KOHIIEHTpAIUsl SKBHBAJICHTOB PACTBOPEHHOTO BEIIIECTBA B PACTBOPE.

N QN L W N~

. 3aKOH PKBHUBAJICHTOB. 3aKOH SKBHUBAJIEHTOB JIJISl pACTBOPOB.

IKcnepumenmanvHas 4acmo

3amadeid maHHOW PaboOTH sBIsiercs mpurotopieHue 250 mur pactBopa HCI ¢
MOJISIDHOW KOHLEeHTpauuen »skBuBaieHTta O0,1H. It 3TOro HyXHO OINpENEIUTh
KOHIIEHTPALIMI0 HCXOJHOIO PACTBOpPA COJITHOM KHCJIOTBI MO €€ IUIOTHOCTH |
paccumuTaTh, CKOJIBKO HYXHO B3SITh 3TOW KHUCIOTHI sl mpurotoBieHus 250 mu 0,1H
pactBopa.
Onvim 1. Onpeoenerue KOHYeHMpayuu pacmeopa COJISIHOU KUCIOMbL
HaeiiTe B MEpHBIN HHJIMHAP UCXOAHBIA PACTBOP COJITHOM KUCIIOTHI U OIIYCTUTE B HETO
apeoMeTp Tak, YTOObI YPOBEHb PACTBOPA KUCIOTHI ObLT Ha 1IKalie apeoMetpa. [lo mikane
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ONPENENINTE JICJICHUE, COBIIAAIONICE ¢ HUKHUM MEHUCKOM YPOBHS KHCIIOTBI. 3HAYEHUE
ATOTO JIEJICHUs] COOTBETCTBYET IJIOTHOCTH COJSIHOM KUCHOTHL. [lo Tabmuue 1 naliaute
MAacCCOBYIO JIOJIFO COJITHOM KUCIIOTBI.

Tabnuna 1

3aBucumoctsb moTHocTu pactBopa HCI ot ee konuentpanuu mpu 20°C.

® p (/™M) ® p (/™M) ® p (/™M)

0,04 1,019 0,16 1,079 0,28 1,142

0,06 1,029 0,18 1,089 0,30 1,152

0,08 1,039 0,20 1,100 0,32 1,163

0,1 1,049 0,22 1,110 0,34 1,173

0,12 1,059 0,24 1,121 0,36 1,183

0,14 1,069 0,26 1,132 0,38 1,194

Ilpumep: Ecnu B ONbITE HANJICHO, YTO TJIOTHOCTH PacTBOpa KUCJIOTHI paBHa 1,089 r/mi,
TO MaccoBas J10J14 KUcJIoThl paBHa 0,18.

Ilpumeyanue: ecnv 3HaYCHUE HAWICHHOW BaMu TJIOTHOCTH JIGKHUT MEXITY TaOJIMUHBIMU
3HAYCHUSIMHU,  pPACCUUTAUTE  KOHIEHTPAIMIO  KHUCJIOTBI ~ METOJOM  JIMHEHWHOU
uHTepnoysuu. Beimonnure pacuet o6bema HCI ¢ maccoBoii 1oseil @ U MIOTHOCTHIO P
HeoOxoauMoro ais npurotosienus 250 mu 0,11 pacTBopa KUcIOTH Mo popmyre: V =

0,9125/(wp). Tax xucmotel ¢ ®=0,18 u p =1,089 r/mMn HeoOXoAMMO B3ATh V =
0,9125/(0,181,089) = 4,6 mu.

Onwvim 2. IIpucomosnenue 250 ma 0, 1n pacmeopa HCI

OtmepbTe MEpHBIM IWIMHAPOM paccUuTaHHbId 00BeM pactBopa HCl u mepenecute
3TOT 00BhEM B MepHYIO KoJIOY Ha 250 mu1, 100aBbTe JUCTUIIMPOBAHHYIO BOJY B KOJIOY
70 METKU. 3aKpolTe MEpHYI0 KOJIOYy MpOoOKOW M TIIATEIBHO TEepeMellaiTe pacTBOp,
nepeBopaunBas KoJ0y HECKOJIbKO pa3. PacTBop roTOoB miisi paboT, B KOTOPHIX HE
TpeOyeTcsl TOUuHass KOHIICHTPAIIHS.

3aoauu u ynpasxicnenus

1. Jlns momkopMmku pacteHuit motpeboBaiock 300 kr 0,5% pacTtBopa KanwiftHOU
cemutpel KNO3. Ckonbko OyAeT u3pacxoa0BaHO CETUTPHI U BOJIBI?

2. B 450 r H20 pactBopumm 50 r CuSO4-7H20. Haiitn MaccoByto 1010 O€3BOIHOM
COJIN.

3. Cxonbko HatpueBoi cenutpbl (NaNO3) Hano B34Th Aist npurotrosienus 300 mu 0,21
pactBopa?

4. HailTu MONSPHYIO KOHLEHTPAUWID M MOJISIPHYIO KOHLEHTPALMIO SKBHBAJICHTOB
pactBopa H3PO4 ¢ maccoBoit noneii 0,49 (p=1,33 r/mob).
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5. Ckompko wmi pactBopa NaOH (0=0,3 u p=1330 r/mMia) HYXXHO B3STh IJs
npurotonenus 0,5 1 0,5M pactBopa?

6. Cxonbko M pactBopa a3oTHod kuciothl (0=0,50, p=1,315 r/mi) Hy)XHO AIA
npuroToBieHus 5 1 pacteopa ¢ ©=0,02 u p=1,010 r/mn?

7. CKOJBKO MJI BOABI HYXHO mpubaButh K 25 mu pactBopa KOH (0=0,40, p=1,41
r/Mi1), 4TOOBI TOTYYUTH pacTBop ¢ ®=0,027

8. Cxonbko M 0,2M u 0,9M pactBopoB NaOH HykHO B34Tb, 4TOOBI IpUTrOTOBUTH 100
mi 0,4M pactBopa NaOH?

9. Nna neitrpanuzanuu 30 ma 0,1n pactBopa HoSO4 nykHo 12 M NaOH. Habinure
MOJISIPHYIO KOHLIEHTPAIUIO SKBUBaJIeHTa pacTtBopa NaOH.

10. Cxonwsko mit 0,501 pactBopa NaOH nHyxHO, uT0o0bl Oocamuth B Buae Cu(OH), Bcio
Melb, cogepskaiytocs B 15 mut 1,20 pactBopa CuCl12?

11. B 250 r Boabl pactBopwin 50 r kpucramioruapata CuSO4-5H,0. Beruucoure
MacCOBYIO JIOJIO KpUCTaNIOTHIpaTa 1 0€3BOHON COJM B pacTBOPE.

12. meetcst pacTBOp, COJEPIKAIUNA CEPHYIO U a30THYIO KUCJIOTHI. [Ipu nobaBieHuun K
oOpasity atoro pactBopa maccoit 40 r uzbsiTka BaCly momyuymnu ocamok mMaccoit 9,32
r. Jlnsa Helitpanuzanuu oOpasia UCXOAHOro pacTBopa Maccod 20 T morpedoBanoch
14 mn pactBopa NaOH c¢ maccopoit nmomeit ®=0,18 u p=1,20 r/mu. Yemy paBHBI
MacCCOBBI€ JTOJIU KHCIIOT B UCXOAHOM pacTBope?

JlaGopaTropHasi padora 4
TEOPHS DJIEKTPOJIMTUYECKOW TUCCOIUAIIMA. MOHHBIE
PEAKIIUU. AM®OTEPHOCTb

Teopemuueckue gonpocul

1. DnekTponuthyeckas auccouuanud. Juccomuanusi COeJUHEHUNW C MOHHOW CBSI3BIO
(ocHOBaHM U COJIEH) U COCIMHEHUM C KOBAJEHTHOU CBA3bIO (KUCIIOT).

2. Crenenp nuccormarnuu. CuiibHbIE U clla0ble ANIEKTPONUTHL. [IpumMepsl CHIBHBIX U
C1a0bIX AMEKTPOIUTOB.

3. KoHncranta gucconuanuu. Kak KOHCTaHTa JHCCOLMAIMU  XapaKTepHU3yeT
JUCCOLUALINIO JIEKTPOJIUTOB?

4. 3akoH paz0aBienuss OctBanbaa. Kak ymeHblIeHHEe KOHIEHTPAMU pacTBOpa BIIHSET
Ha JIUCCOLMAIINIO CHA0BIX JIEKTPOJIUTOB?

5. Jucconmanusi CWJIBHBIX DJIEKTPOIUTOB. AKTHBHOCTh. K0d(PhUIIMEHT aKTHBHOCTH.
NonHas cuna pactBopa. 3aBUCUMOCTb AaKTUBHOCTH MOHA OT €r0 3apsja U HOHHOU CHUJIBI
pactBopa.

6. MonHble ypaBHEHUS peakUnil. Y CJIOBHS MMPOTEKAHUS PEAKIIMN B paCTBOPAX.

7. AmdoTtepHbie ruipokcuibl. Jucconuanus aMm(pOTEpHBIX AIEKTPOIUTOB.
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IKcnepumenmanvHas 4acmo
Onvim 1. Honuszupyrowee deticmsue 800bl

Jucconuanusi 3JEKTPOJIMTOB HAa HOHBI B BOJIHOM PAacTBOPE MPOUCXOJIUT MOJ
NEUCTBHEM TIOJIIPHBIX MOJIEKYJ BOJbI. YTOOBI yOEAUTHCS B HSTOM, CMEUIMBAIOT
kpuctammmueckue NaCOz u HyCyO4 (maBeneBas kuciora). B 3Tux ycioBusix
CBOOOJIHBIX MOHOB HET W peakius He uaeT. [Ipum moGaBieHHM BOJBI K MOJYYEHHOUH
CMECH 3JIEKTPOIUTHI TUCCOLIMUPYIOT, U HAUMHAETCS MOHHAS PEAKIIUS.

B cyxoii mnpoOupke cMmemaiite HEOOJBIINE KOJIUYECTBA KPUCTATUIMUYECKUX
Na,CO3 u H2C,04. 3anumure HaOI101€HUS.

K nomydennoit cmecu 1o6aBbTe 2-3 MI1 BOJIbl. 3aNTUIITUTE HAOIIOICHUS.

Hanumure ypaBHeHUs peakiuil aiekTpoiuThudeckor nuccouuanuu NaCOsz u
H,C204 B pacTBOpEe M ypaBHEHUE PEAKIIUU MEXKIY HUMH B MOJEKYJISIPHOM M MOHHOM
BUJIEe. YKaXUTE NMPU3HAKK peakiuid. Beimumure n3 cnpaBounuka 3Hauenust K(H.COs) u
K(H2C204) u omnpenenute, kakas W3 3TUX KUCIOT CUJbHee. PaccunrtaiiTe KOHCTAHTY
paBHOBECHUSI OOMEHHOU peaKIuu.

Onwvim 2. [lonyuenue u ceoticmea amghomepHuix 2UOPOKCUO08

AMdoTepHble THAPOKCHABI IUIOXO pacTBopuMbl B Boje. OHH  MOTyT
B3aMMO/JICHCTBOBATh U C KUCIOTaMH U CO IIesioyaMu. B orbiTe HE00X0uMO MOTYyUUTh
ocanok Zn(OH), u uccnenoBarb ero B3auMOJIEUCTBHE C KHCIOTOM U IIEN0YBIO, a TAKXKE
MOJIy4YUTh U ucciienoBaTh cBoiicTBa Cr(OH)s.

B npoOupky Haneiite npumepHo 1 mul pacTBopa JIr0O0H COJIM IMHKA U 100aBbTE
no karsiM pactBopa NaOH (2H) no obpazoBanust ocaaka. Ocagok pas3eiiuTe Ha JIBE
IPOOUPKH.

B nepByro nmpobupky npunerite 1 ma pactBopa kuciotel HCI (21).

Bo Bropyto npobupky npuneiite 1 mi pactBopa NaOH (2H). AHaIOTMYHBIN OMBIT
MPOBEIUTE C COJBI0 XpoMa. 3amMIIUTe HAOIIOACHUS U HANUIINTE YPAaBHEHUS PEaKIui
obpazoBanus Zn(OH); u Cr(OH)3; 1 ux B3aMMOJCHCTBUS C KHCIOTaMH M IEIOYaMH B
MOJIEKYISIPHOM U HOHHOM BUJIE.

VYKaxunuTte Npu3HaK peakiuu.

Hanumwure cxemy paBHoBecuid B pactBopax Zn(OH)z u Cr(OH)s.

Ha ocnoBe mpunmuna Jlelllarenbe mOKaXUTE HAaNpaBiICHHE CMEIICHUSA
paBHOBECUH MpU AO0OABICHUU KUCIOTHI U IIEJIOYH.

Onvim 3. Cmewerue pagnosecus 8 CMmopoHy 00pa3o8anusi 0CaoKos

B otnenbHble MpOOUPKU BO3BMUTE MO 1-2 MJI pacTBOPOB CEPHOM KHUCIOTHI (2H),
cylnb(paToB HATpUA U aTOMHUHMSA. B Kaxxayto npodupky ao0aBbTe 2-3 Kamiu pacTBopa
xyiopuaa Oapus. Uro nadbmonaere? Hanummnre ypaBHeHHs] peakuii B MOJIEKYJIIPHOM U
MOHHOM BUJIE.
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Oneim 4. Cmewenue pasnogecus 6 CMOpPOHY 00pa308anusi 2a3000PA3HbIX
sewecms

B otnensHbie mpoOUpku Bo3bMHUTE MO 1-2 M JIIOOBIX pacTBOPOB KapOoHaTOB. B
KOKIyI0 OpoOupky no0aBbTe 3-4 Karuid pacTBOpa COJSHOM KucaoThl (2H). Yrto
HaOmonaere? Hamuiuute ypaBHEHHs NPOBEAEHHBIX pPEAKUM B MOJEKYISIPHOM U
noHHoM Buje. Crenaiite BBIBOJ 00 YCTOMYMBOCTH YroJbHOW KHCIOTHL. Kakas u3
KHCJIOT CWJIbHEE - COJIsIHAsg WM yroipHasd? Iloyemy B crpaBoyHHKE HET 3HaueHUN K,
JUISL COJISTHOM KUCTIOTBI?

Onvim 5. 3asucumocms cmeneHu Ouccoyuayuu om Hnpupoobl 21eKmporuma
[IpoBoauTCs peakiusi B3aUMOACHCTBUS METAINTMYECKOTO 1IMHKA C COJITHOM M YKCYCHOM
kucinoramu. KoHIeHTpauusi KUCIOT 0AMHAKOBBL. CKOPOCTh peakiuu OyAeT 3aBUCETh OT
KOHIICHTpaIuu HOHOB H' B pacTBOpe, TO €CTh OT CTENCHU JUCCOLMAIIMH HCCIIEAYSMbIX
KHCJIOT.

B onny npoOupky Haneite 1-2 M pacTBOpa COJITHOW KUCIOTHI (2H), B IPYTYIO -
CTOJIBKO K€ PAacTBOpa YKCYCHOW KHUCIOTHI (2H). B kaxayro mpoOUpKY OIYCTHUTE IO
KyCOUKY METaJUIM4ECKOro IIMHKA TPUMEPHO OJIMHAKOBOT'O pa3Mepa.

3anuiuTe, B Kakod MpoOMpKEe BbIACIEHHWE BOJOpPOAA UIET Oojee IHEPrHuyHO.
Hammumwure ypaBuenusi peakiuii Zn ¢ HCl u CH3COOH B MoJekyasipHOM U MOHHOM
BUJIE.

Paccuwnraiite xoHunentparuio nonoB H' u Bennmuuny pH B 0,11 pactBope HCI u
0,11 pactBope CH3COOH (K = 1,810-5).

Cnenaiite BBIBOJ, KaKOW M3 DIJIEKTPOJMTOB HMeEET OoJiee BBICOKOE 3HAYCHHE
crenenu nucconuanuu - HC1 wutu CH3COOH.

Onwvim 6. Obpazosanue ciabo2o 31eKmpoiuma

B onny mpo6upky Hanete 5-6 kanens pactBopa anerara Hatpusi CH3COONa, a B
JPYTYIO - CTOJIBKO ke pacTBopa xiopuma ammoHust NH4Cl.

B mepByto mpobupky npubaBbTe HecKoibko kamenb 2H pactBopa HCI, a Bo
BTOPYIO - HECKOJIBKO Kaneib 2H pactBopa NaOH.

[IpoGupku HarpeiiTe Ha BOJSHON OaHe W HUCHBITaliTe HAa 3amax. Hamumumre
MoJIeKyJIsipHbIe 1 noHHbIe ypaBHeHus peaknuii: CH;COONa + HCI NH4,Cl + NaOH

Onvim 7. Jleticméue 00HOUMEHHO20 UOHA HA CHeneHb ouccoyuayuu ciabo2o
NeKmpoIuma

a) B nBe mpoOupku Haneite o 5-6 kanens 2H pactBopa CH3COOH u npubasbTe
o 1 karse uHauKaTopa METUIIOpaHXKa.

Onny npoOUKy OCTaBbTE AJISI CPABHEHUS, a B IPYTyI0 J00aBbTE HEMHOI'O CYXOro
CH3COONa u nepemermaire.

HaGnronaiite u3MeHEeHHWE OKpACKHM HWHIMKATOpa M OOBSICHUTE HaOII0aeMoe
nsmenenne. CHsCOOH CH3COO™ + HY
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0) AHanuruuHbli ONBIT BbIMOJHUTE ¢ pacTBopoM NH4OH. Wcnons3yiite
uHauKaTop (eHondTanenH, a B KaUeCTBE CHJIBHOTO 3JIEKTPOJIUTA - KPUCTATUTMYECKUM
NH4Cl. Kak u3meHnsieTcst IBET MHANKATOPa U ToUYeMy?

NH,OH NH" + OH"

Hanumure ypaBHEHHS AUCCOIMAIIMM DJICKTPOJUTOB U TMOKAXKUTE HAMPABICHUE
CMEIIEHUs] MOHHOTO PABHOBECHUS B PACTBOPE CIA0OTO JJICKTPOJUTA TPHU BBEICHUHU
OJIHOUMEHHOTO HMOHA.

3aoauu u ynpasxcuenus

1. Hamumwure ypaBHEHMSI SJIEKTPOJUTHYECKOW JTUCCOIMALIUM  CIEIYIOIIUX
BemectB: a) Mg(OH),; 6) MgOHCI; B) HoCOs; 1) NaHCO3; 1) CuCly; e) HzPOu; x)
NaH2P04; 3) NazHPO4; I/I) Na3PO4; K) A12(804)3.

2. Hanumwre ypaBHEHHs IUCCOIMAIMM IO TIEPBOM M IO BTOPOH CTYINEHHU
cepoBojiopoHor kuciaoTel HoS u cepuucroit kucimorel HpSOs. Haitaure B Tabnuiiax
BEJIMYMHBI KOHCTAHT JIUCCOLMAIINY ITUX KUCIOT. OnpeaenuTe, Kakas KHUCJIOTa CUIibHEe?

3. B kakoM HanpaBlieHHH Oy[eT cMelaThes paBHoBecue peakuun: 2H* + 2CrO,%
Cr,07% + H,0, npu n1o6asneHun a) KUCIoT, 0) menoueii? [Touemy?

4. B kakom wu3 0,1M pactBopoB — CH3COOH unu CH3COONa — conepxutcs
Oonbiie arerar MOHOB? BhIUuCIMTE KOHIEHTPAIMIO alleTaT MOHOB B KAXKIOM U3
pPacTBOpOB.

5. B mpoOupky ¢ consiHOM KHCIOTOM M LIMHKOM J00aBWJIM PacTBOp alerara
HaTpus. Kak mpu 3TOM MeHseTcs CKOpOCThb BbiaeNieHus Bojxopona? Kak mensercs
KOHIICHTpAIMsI MOHOB BojOpoaa B pactBope, ecnmu k 100 mim 0,2M pactBopa HCI
npubasuth 100 mur 0,2M pactBopa CH3COONa?

6. OnpeaenuTe CTENEHb AUCCOLMAIUM clieAyronuX pactBopoB: a) 0,05M HNOy,
6) IM HF, B) 0,2M CH3COOH, r) 0,01M HCN.

7. Omnpenenure MOJSIPHYIO KOHIICHTPALMIO PAcTBOpa KUCIOTHI, €CIH CTEICHb
muccornmanum paHa: a) 1% pmst CH3COOH, 6) 0.1% ans HCIO, B) 0,01% ms HCN, 1)
5% nns HF.

8. BeruncianTe HOHHYIO CHIIy M aKTUBHOCTH MOHOB B pacTBopax: a) 0,01M NaCl,
0) 0,01M CuSOs, B) 0,01M FeCls, B) 0,01M Alx(SO4)s.

9. Hamumwurte B MOJIEKYJSIPHOM W HOHHOM BHJIE€ YPaBHEHHS pPEaKUUl
JIOKa3bIBAIOMNX aM(OTEpHBI XapakTep cieayromux TuapokcuaoB: a) Be(OH),, 0)
Cr(OH)s, B) Pb(OH)2, r) AI(OH)s.

Jlaboparopnas padora 5. TETEPOI'EHHOE PABHOBECHUE B
PACTBOPAX DJIEKTPOJIMTOB

Teopemuueckue eonpocol
1. ManopacTBopuMbIe BellecTBA - KakK cjal0bie d2JIeKTponuThl. [loHsTHe
pPacTBOPUMOCTH ().
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2. TI'ereporeHHoe paBHOBECHE: OCAJOK - HaChIIIEHHBIM pacTtBop. KoHcTaHTa
pactBopuMocTu K (nnu npousseaenue pacrsopumoctu I1P).

3. CBs3b MeXAy pacTBOPUMOCTHIO (S) M KOHCTaHTOUM pacTBopumocTu (Ks) mms
MaJjiopacTBOPUMBIX BEUIECTB PA3IMYHOIO COCTaBA.

4. YcnoBust 00pa3oBaHus U PACTBOPEHHUS OCAJKA.

5. BnusiHue o0OIIero MOHA Ha PacTBOPUMOCTh MAaJIOPACTBOPUMOIO BEIIECTBA.
ConeBoii 3 dexr.

6. KoHnctanta paBHOBecHs CJIOKHBIX CUCTEM: OCAIOK CHAOBIA AIEKTPOIUT WU
ocanok 1 ocanok 2.

IKcnepumenmanvbHaa Yacmoy

Onwim 1. Obpazosanue ocadka u yciogue e2o pacmeoperus

B mpoOupky Hameiite 4-5 Kkameiaw pacTBOpa COJHM KadblMsg M TpHUOABHTE MO
KamisiM pactBop okcaiata amMoHus (NHg).C;Os nmo oOpaszoBanusi Genoro ocajka.
HcnpiTaliTe pacTBOPUMOCTh OCaJka B 2H pacTBOpPE COJITHOM KucIoThl. Hamummrte
MOJIEKYJIIPHBbIC U NIOHHBIC YPAaBHCHUS PEAKIIU:

CaCl, + (N H4)2C204

CaC,04 + HCI

Bemmumunte U3 Tabaul KOHCTaHTHl JAMCCOLMAIMM U PacTBOPUMOCTH ClaObIX
AJIEKTPOJIUTOB. BbIUMcINTE KOHCTAaHTY paBHOBECHS pEaklMU pPacTBOPEHUS Ocaaka U
OOBSICHUTE, TOYEMY ITO IIPOUCXOIUT.

Onvim 2. Onpedenenue HANpasieHus: XUMUYECKUX peaxkyut (pacmeopemnue
0CcaoKkos)

Hanetite B mpoOupky 6-8 kamenb pacTBopa XJopuja WIM HUTpaTa Oapus u
npubaBbTe MO KarmusiM pacTBop Xxpomarta kamus KoCrOs mo oOpaszoBaHuUsST JKENITOTO
ocaJika.

Ocaiok pa3znenuTe Ha JIBE YacTH.

K oxnoit wactu npudasste 2H pactBop HCI, a x npyroii - 2u pactBop CH3COOH.

B oxnoli 13 mpobupok HaOIIOAaeTCSI pACTBOPEHUE OCAIKA.

3anumuTe HAONIOACHHWS M MOJEKYJSIPHBIE W HWOHHBIC YpPaBHEHHS PEaKIUii:

B&(NOg)z + K,CrOq4
BaCrO,4 + HCI

BaCrO4 + CH;COOH

Boluncnure KOHCTaHTBI paBHOBecHUs MpolieccoB pacTBopeHus BaCrOs B consHoM
1 YKCYCHOU KHCIIOTE M 00BsICHUTE HabIt01aeMoe.

Onwvim 3. Pazoenenue uonoe xanvyus Ca’* u bapus Ba?*

B konwnueckoil (ueHTpudykHOM) mpodbupke cmemaiTe mno 4-5 kamenb coliel
Kaiblist U Oapuda. [locne storo mpubaBbTe 4-5 Kamenb pacTBOpa XpomaTa Kajus
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KoCrOs u nmepememiaiite. C moMoInipi0 HEHTPUPYTH OTACIUTE OCAIOK OT pPacTBOpa U
LHEHTpU(YTaT CIEUTE B IPYTyI0 IPOOUPKY.

Ncnone3ys 3HaueHuss koHcTaHT pactBopuMoctd mig BaCrOs m CaCrOg,
ONpPENIENINTE, KAKOE BEIIECTBO HAXOAUTCS B OCAJIKE, @ KAKOE - B PACTBOPE.

Jlokaxure Hammuue noHoB Ca®* B menrpudyrare peakuueil B3aMMOIECHCTBHS C
pactBopoM (NHa)2C20..

3anumuTe HAOMIOAEHUS, NPUBEAUTE MOJIEKYJSpDHbIE U HOHHBIE YpaBHEHUS
peaKIu, paCCYNTANTE KOHCTAHTBHI PABHOBECHS:

Ba(NO3)2 + K>CrOy

Ca(N03)2 + K>CrOy

CaCrO4 + (N H4)2C204

Onvim 4. Hanpaenenue xumuueckoi peaxkyuu 8 CMOpPOHY 00pA308aHUS MeHee
pPACmeopumMoco coeourHeHus (0eMOHCMPAYUOHHDBILL)

Hanetite B nmpobupky 2-3 karum pacTBopa HUTpaTa cepedpa v mpudaBbTe K HEMY
2-3 KarM pacTBOpa XpoMarta KaJidsi. 3alUIIUTe BET MOJYUYSHHOTO0 0CaKa, TOCIIe Yero
n00aBbTe B MPOOUPKY 2-3 KAIIM pacTBOpa XJIOPHIa HATPUSI.

Kak m3mensiercs uBeT ocanka (1is1 HaOMIOIGHHS 1IBETA OCajKa PacTBOP MOXKHO
OCTOPOXHO CJIUTH)?

A Tenepb nmpubaBbTE K COACPNKUMOMY MPOOUPKU 2-3 Karuiu pacTBopa cyibduua
HATPHS U ONSATh 3alIMIINTE LBET OCAIKA.

CocrtaBbTe MOJNIEKYJISIPHBIE K HOHHBIE YPABHEHUS BCEX MTPEBPALLCHUIN:

AgN03 + K,CrOy4

Ag.CrOs  AgCl  Ag.S

Hcnonp3ys 3HA4Y€HUS] KOHCTAHT PACTBOPUMOCTH, BBIYHCIHTE PACTBOPUMOCTH
MOJIYYCHHBIX COCIMHEHHM W KOHCTAHTHI PAaBHOBECHUS IS HAOJIOTAEMBIX IMPOIIECCOB.
CnenaiiTe BBIBOJI O HAITPABJICHUU XUMHYECKUX PEaKIIUi.

3aoauu u ynpasicnenus

1. Ucnionws3ys TabnuuHbie 3HAYeHUS KOHCTAHT pactBopumocth (Ks), Beramcnure
pacTBopuMOCTh (s) cienyrounux conei: a) CuS; 6) Agl; B) PbCrOs; 1) AgoCOs; 1)
Cas(PO4)2.

2. BpancnuTe KOHCTAHTHI PACTBOPUMOCTH JUIsl CIEAYIONIUX BEIISCTB €CIH: a)
s(SnS) = 10%4; 6) s(Mg(OH),) = 1,2.10%; B) s(BaCO3) = 9.10%; r) s(Pbl,) = 1,4.107.

3. OOpa3yroTcs M OCaJKH TPH CMEIIMBAHWHM PABHBIX OOBEMOB CIEIYIONTUX
coneii: a) 0,01 M pactBopa CaCl, u 0,001 M pactBopa NaCOg3; 6) 0,02 M pactBopa
Pb(NOs3); u 0,02 M pacteopa KI; B) 0,001 M pactBopa Ba(NOs3), u 0,01 M pactBopa
K2CrOg4; 1) 0,05 M pactBopa AgNO3z 1 0,02 M pactBopa KCL

4. O6pa3zyercst nmu ocafok npu cMmemmuBanuu: a) 10 ma 0,1 M pactBopa CaCl; u
90 M 0,01 M pactBopa K2C204; 6) 200 ma 0,1 M MgClz u 50 mu 0,05 M pactBopa
Na,COs.
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5. Onpenenute Maccy HOHOB cepebpa: a) B 1 11 HackimeHHoro pactBopa AgoCOs;
0) B 0,5 1 HackimenHoro pactBopa Agl; B) B 100 1 HacklieHHOro pacTBopa AgoS.

6. Kakoii o0beM Bojbl He0OX0auM A1t pacTtBopenusi: a) 10 r CuS; 6) 1,0 r PbCly;
B) 100 r Bag(PO4)2.

7. Hanmuiuure MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHMS PEaKLUM B3aUMOJECHCTBUSA
BaC,04 ¢ consiHOM M YKCyCHOM KHCIOTaMU. BbIUMCIUTE KOHCTaHThI PABHOBECHUS U
OTIpEICTUTE BO3MOKHOCTh IPOTEKAHUS ITUX PEaKIIUM.

8. Ilpu noGaBneHUM K pacTBOPY COJAEpKalIeMy Oeblii 0CaJoK XJIOpUaa cepedpa
n30BITKa pacTBOpa MOAMIA Kalus I[BET OcCalKa MEHseTcs Ha XKenTblil. OOBsSCHUTE U
o0ocHyiiTe HabmoJaeMoe n3MeHeHne. Hanmummte MOJIeKyIIsIpHOE ¥ HOHHOE ypaBHEHUS
pEaKInu.

9. K pactBopy conepxariemy 0,01 Monw/1 nonoB Cl” u I' nmpubaBisitoT mo karmism
pactBop Pb(NOg3),. Kakoii ocamok oOpasyeTcsi mepBbIM U MPH KaKOW KOHICHTPAIUU
Pb(NO3)2 aTo mpou3oiinet. PazbaBieHnemM pacTBOPOB MPU CMEIIUBAHUH TPEHEOPEYb.

10. Tlouemy mns pasaenenus nonos Ca?* u Ba?* ucmonb3yercss pacTBOp XpoMara
KaJvsi, HO HEeJIb3s UCIIOJIb30BaTh PACTBOPHI OKcallaTa aMMOHUS WIIM KapOoHaTa HATPHSI?

JlaGopaTopHuasi paGora 6.
HWOHHOE IMPOMU3BEJEHUE BOJIbl. PH PACTBOPOB I'iJIPOJIN3 COJIEH

Teopemuuecxkue eonpocut

1. Juccoumamusi Monekyinsl Boabl. VMoOHHOe mpou3BenaeHUE BOIbl. BoaopoaHbiil
nokazatensb (pH).

2. 3navenue pH i KHUCHBIX, HEUTpaJbHBIX M IIEJIOYHBIX pacTBOpoB, pH
OHMOJIOTHUECKUX KUIKOCTEM.

3. Beruncnenne pH B pacTBOpax CHIBHBIX U CJIA0BIX KHCJIOT U OCHOBAaHHM.

4. 'unponus coneil. OCHOBHBIE CiIy4yau TUApoau3a cojieid. CTyneH4aTblii THAPOIIN3.

5. CocraBieHHe MOJIEKYJSAPHBIX U TOJHBIX U KPATKUX HOHHBIX YPaBHEHUHN peaKUUil
TUIPOJIN3A.

6. Koncranta ruaponuza. CreneHb ruapoiusza. DakTopbl, BIUAIOLIME HA CTENECHb
ruapoau3a. CMelleHne paBHOBECUS TUIPOJINA3a.

7. Beruucnenue pH B pacTBOopax coJieil NoABEPraruxcs TuIpoIn3y.

8. Ocobnie ciyyau ruaponun3sa. [1oaHbli THAPONIN3, B3aUMHBIA THIPOIIU3.

IKcnepumenmanbHan 4acmoy
Onvim 1. Onpedenernue peakyuu cpedvl npu 2uOpoiuze coael

B otnenpHbIX mpoOupkax pacTtBopuTe B 1-2 M JUCTUIUTMPOBAHHOW BOJBI
HECKOJIbKO KPUCTAJJIOB CIIENYIOIIUX CcoJel: KapOoHaTa Hatpus, ¢ocdara HaTpus,
XJIOpua HaTpus, cylibdara amoMunus, xinopuaa xkeneza(lll), kapbonara ammoHusl.

Ha mpenmeTHoe CTEKIO MMOJ0XKUTE KYCOUYKHM YHUBEPCAIBbHOW WHIWKATOPHOU
Oymaru. C MOMOIIBIO YUCTOM CTEKJISTHHOM MaJlOYKH CMOYUTE MHIUKATOPHYIO Oymary
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pacTBopoM Kaxioi u3 coseld. Ilo uBery uHaukatopHoid Oymaru ompenenuts pH
pacTBOpa, NPEABAPUTEIILHO ONpeaeauB pH TUCTUIIMPOBaHHON BOBI.

Pe3ynbpTaThl SKCIEpUMEHTA 3alUILIUTE B TAOIHIIE.

Hanumure ypaBHEHUs peakuuil TMApOIM3a COJEH B MOJEKYJIAPHOM U MOHHOM
BUJIE.

Conp pH pacTtBopa Peaknus cpenipl

H20

Na,COs3

Na3PO4

NaCl

Al(SO2);

FeCI3

~N o g~ WNE =
ic

(NH4)2CO3

Onvim 2. Bauanue memnepamypusi Ha 2UOPOIU3

Peakrus rugpoinsa - 3T0 SHAOTEPMUYCCKUM MPOIIECC, TTO3TOMY B COOTBETCTBHH
¢ npuniunoM JlelllaTenbe MOBBIINICHUE TEMIIEpaTypbl PacTBOpPa COJIM YBEIHUYHMBACT
CTETIeHb THIPOJIN3a.

Hns onpenenenuss pH pacTBopa amerata HaTpusi TOTOBSIT €€ pacTBOp H
npuOaBIsAlOT K HeMy HHAUKaTOp (denondranent). [lo m3MeHEHHI0O WHTEHCHBHOCTU
OKpPAacCKM HHAMKATOpa TPH HArpeBaHUU WIM OXJAXICHUM pacTBoOpa Cyasar o0
YBEJIMUEHUHU WM YMEHBIIEHUU KOHUeHTpanuu uoHoB OH™ wu, cnemoBarenbHO, 00
U3MEHEHHUH CTETICHU TUAPOIIH3a.

Hanetite B mpoOupky 1-2 mi pacTBopa arierata HaTpus U IpwieiTe K Hemy 1-2
karu  eHondranmenna. Harpelite pacTtBop Ha BoasHou Oane. Kak wmeHsercs
MHTEHCUBHOCTH OKpPacKH pacTBopa (GeHondraaenHa?

Hanummure ypaBHeHHs rUApoin3a aneTaTta HaTpus B MOJIEKYJISIPHOW M MOHHOM
dopmax. 3amumute HaOMIOACHUS U OOBACHUTE M3MEHEHHE OKpacku (QeHoidTanernHa
MIPY HarpeBaHUMU.

Onvim 3. Bausnue pazoasnenus Ha 2u0poau3 Xiopuoa cypbmbl

CrerneHb TUAPOITN3A COJICH 3aBUCUT OT UX MpUpoAbl. B cmydae ruaponmsza SbCl3
UAYT CIAEAYIOLINE TPOLIECCHI:

1) SbCl; + HOH Sb(OH)CI; + HCI

Sb3* + HOH Sb(OH)," + H*

2) Sb(OH)CI; + (HOH) SbOCI + HCI

Sb(OH)* + HOH Sb(OH),* + H*

Sb(OH)?# + CI- SbOCI + H+ + H;0

B pesymbrare ruaponmsza mo BTOpoi crymeHu ooOpasyercs Sb(OH).Cl -
HEYCTOMYMBOE  BEILIECTBO, KOTOpOE pasjiaraercss ¢  O0Opa3oBaHUEM  OCajKa
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okcoxsiopuaacypbmbl SbOCL. DTO mpUBOIUT K CMEIIECHHUIO PAaBHOBECUSI THUIPOJIM3a
BIpaBo. [loaTomy pactBopsl SbCl3 MOKHO TOTOBUTH TOJIBKO B CHIIBHOKHCIION CpeJie.

Haneitite B mpoOupky mpumepno 1 mn SbCls. Jlo6aBeTe k pactBopy SbCls
MPUMEPHO 5 Kanenib JUCTUUIMPOBAHHON BOoAbL. UTo Habmonaere?

Jlob6aBpTe B pEaKkIMOHHYKO cMechb 1 M coisiHOM KuciaoThl (2H). Yto
HaOmonaere?

Jlo6aBbTe K pacTBOpy emie 1-2 M JUCTUIUTMPOBAHHOM Bobl. UTO HaOM01a€eTE?

3anuiurTe HaOMIOACHUS U YpaBHEHUsI peakiuu ruapoausa SbCls.

OObsicHuTEe NpUYUHBI 00pa3zoBaHus U pactBopeHus ocaaka SbOCL

Onwvim 4. Bzaumnoe ycunenue suopoausa (Heoopamumbslii 2UOpou3)

['upponus conu ycunuBaeTcs, €CM CBA3aTh OJUH M3 MOHOB, 0Opa3yrolIuiics B
pe3ysbTaTe TUApPONIN3a, B CIadblid AIeKTpoauT. B pesynpTaTe ruaponusa coiu ciiaboro
OCHOBaHUS M CHILHON KHCIOTHI B pacTBOpe o0Opasyrorcst cBoboaubie nousl H (pH<7),
a B pe3yJbTaTe THAPOJIM3a COJIHM CJIa00il KUCIOThI U CUJIBHOTO OCHOBaHMS - MOHBI OH”
(pH>7). Ho wonsr H* u OH" ceasbiBatoTcst B cinadbiii anexrpoaut H20. ITostomy
CTeNeHb TUAPOJIN3A COJEHl yBEIMYMBACTCS, TO €CTh TMIPOJIN3 OJHOM COJIM YyCUITUBAET
TUApPONIU3 JIpyroil. B pe3ynbrare rugponns Takux coyied JOXoIuT A0 KoHua. Tak, eciu
cmerath pacTBOpsl Alx(SO4)s 1 NapCOs, To B pesyiabTate obpasyercs ocagok Al(OH)s
u Beiaenutcess CO2, Ho He obopasyetcst Alo(COs)s.

B pactBope Alz(SO4)3: Alx(SO4)3 + 2HOH 2AI0HSO4 + HSO4

AP*+HOH AIOH?* +H*

B pactBope NayCOs: Na,COs; + HOH NaHCO3; + NaOH

COs* + HOH HCOs + OH

[pu B3aumoneiictBuu pactopos: H* + OH™ H.O

B cootBerctBum ¢ mpunnunom Jlelllatense 310 ycmimBaeT ruaponu3 obemx
coneii: AIOH?* + HOH Al(OH)** + H*

Al(OH)," + HOH AI(OH)3 + H*

HCO3; + HOH H,CO3z;+ OH  CO, + H,O + OH"

B pesynbTrare Bcex 3THUX MNPOLECCOB OOpa3yloOTCs CIEAYIOIIUE COEIMHEHHUS:
A|2(SO4)3 + 3Na,CO3 + 3H,0 = 2Al(0H)3 + 3CO2 + 3Na,S0,4

K msti xamsm pactBopa cynbdara aatoMuHAS TpuOaBbTe 5-6 Kamemnb pacTBOpa
kapOonara Hatpus. Uto HabmogaeTe?

JHlokaxkute, uto oOpasyercs ocamok Al(OH)s, a He Aly(COs)s. [ns atoro
MPOBEpPhTE PacTBOPUMOCTh oOpazoBapmierocsi ocaaka B HCl (2u) m NaOH (2h).
3anumTe HAOMIOMEHUS W ypaBHEHHs peaknwii. Hamuimure ypaBHEHUS W TPU3HAKU
peakiuii Mpu CMENIMBAaHUU PACTBOPOB Cyb(dara aTtoMUHAS U KapOOHATa HATPUSI.

Paccuuraiite, npu kakom 3HaueHuu pH HauumHaetrcss oOpas3oBaHue ocajaka
Al(OH)3, ecitu konnentpanus [AI**] B pactsope pasHa 0,1 Monb/1.
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3aoauu u ynpaxcHenus

1. Hanumwute ypaBHEHHS AWCCONMANMY M BBIYHCIUTe pH B pacTBOpax CHUIBHBIX
kuciot: a) 0,005 M pactBop H2SO4; 6) 0,01 M pacteop HNO3; B) 0,002 M pactBOp
HCI; r) 0,1 M pactBop HCIOa.

2. Hanumure ypaBHeHusa auccouuanuu u Beruuciaure pOH u pH B pactBopax
cuiIbHBIX ocHOBaHwMil: a) 0,005 M pactBop Ca(OH)2; 6) 0,05 M pactop NaOH; B) 0,002
M pactBop Ba(OH); r) 0,1 M pactBop KOH.

3. Hanwmure ypaBHEHHS JUCCOIMAIMK W BBIYUCIIMTE CTENIEHBb auccoruaiuu (),
[H*] umu [OH] u pH B pactBOpax ciIaObIX KHCIOT M OCHOBAHHM, YYHUTHIBas TOJBKO
nepByto cTyneHs auccormanuu: a) 0,05 M pactop H2SOs3; 6) 0,01 M pactsop NH4OH;
B) 0,2 M pactBop HCIO; r) 0,1 M pactBop H2S; 1) 0,02 M pactBop HNO>.

4. HammmuTte ypaBHEHHsI AHMCCOIMAIMM W Bblumciaute pH B pacTtBopax
cojiepKamux ciaadwiii U cuibHbIN AnekTposut: a) 0,01 mons HF u 0,05 mons NaF; 6)
0,05 mome NH4OH u 0,5 mone NH4Cl; B) 0,2 mosrs CH3COOH u 0,2 mors CH3COONa.

5. Kak usmenurcs pH pactBopos: a) eciiu k 100 mi 0,04 M pactBopa NH4,OH
npubasuth 100 ma 0.2 M pactBopa NH4Cl; 6) eciu x 50 mu 0,1 M pactBopa HNO
npub6aButh 450 mut 0.2 M pactBopa NaNO,?

6. HarmmmuTe MoJIeKyIsipHbIC ¥ MOHHBIC YPAaBHEHHSI TICPBOW CTYIICHU THAPOJIH3a
u ykaxute pH mia caepyrommux coseit: a) NaCN u CuSOg; 6) KoCOs u AlCls; B)
NazPOs u Ba(N03)2; F) NHsF n F€2(804)3.

7. HanummuTe ypaBHEHHUs peakUuid THAPOJIM3a M YKOKUTE KaKUe BHEITHUE
BO3/AEHCTBHS ycuiauBaioT ruaponu3 coneir - NaxSiOs, Zn(NOs);, CH3;COONHy;
HOJIaBJISIOT (yMEHbINAOT) Tuaposn3 cojeit - FeCls, NazS, NH4NO..

8. Hamummure MonekyssipHble U MOHHBIE YpaBHEHHUS MEPBOU CTYNEHU THAPOIN3A
U BbIYHCIHTE KOHCTaHTy Tuaponusa (K;), cremenp rugponusa (h) m pH B pactBopax
cnenytonux coneit: a) 0,1 M pactBop NaHS; 6) 0,05 M pactsop NH4NOs3; B) 0,05 M
pactBop K2SOs3; 1) pactBop NH4CN; 1) 0,02 M pactBop NazHPO..

9. HamumuTte ypaBHEHHUS! peakiuid B3auMOJEHCTBUSL pacTBOpoB coneit: AlCl3 ¢
K2CO3 u FeCls ¢ NayS. Kakue BemectBa 00paszyrorcs B pe3yabTaTe peakiuii u mouemy?

10. Onpenenute pH B pactBope obOpasyrormiemMes mocie npudasierns 50 mu 0,2
M pactBopa H2SO4 x 150 mu 0,1 M pactBopa NaOH.

JlabopaTopunas pa6ora 7. OKUCJIUMTEJIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUHU

Teopemuueckue eonpocul

1. TUbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

2. TunM4YHBIE OKMCIUTENN U TUIIMYHBIE BOCCTAHOBUTEIIH.

3. MeToabl COCTaBICHUSI OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX peakuuil. Meton
MOJypeaKkIuii WK METO MOHHO-3JIEKTPOHHOTO OataHca.
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4. ®axrTopsl BIHSIOIIME HAa MPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKLUN.

5. CTaHIAapTHBIM OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIN NOTEHIMAN. 3MeHeHue
OKUCJIMTEIIbHO-BOCCTAHOBUTEIBHOIO IIOTEHIMaNa. Y paBHeHue HepHera.

6. HanpapiieHue oOKUCIUTEIbHO-BOCCTAHOBUTEILHOM peakiuu. IJ|C peakiuu.

IKcnepumenmanvHan 4acmo

Onwvim 1. Oxucnenue uona Cr3+ 0o gvlcutell cmeneHu OKUCIeHUs.

K 6-8 kammsam pactBopa Cr(NOs)s mpubaBbTe mo kamism pactBop NaOH mo
pactBopeHus oopasytomierocs ocaaka Cr(OH)s u 3arem 3-4 kamu 3% pactBopa H20».
Cwmech nepemeniaiTe v, Ipu HEOOXOIUMOCTH, HArPEHTE HAa BOJSHON OaHE WITU TOPEJIKe
B TeyeHue 1-2 muH. OKpalimBaHUE PacTBOpAa B JKEJITHIA IBET CBUIETEILCTBYET 00
o6pazosanuu nona CrO4%.

PaccraBbre KOA(PUIMEHTH B YpaBHEHHH PEaKIMd METOJOM IMOJypeakiuil u
cIleJIauTe BBIBOJI.

CI’(NOg)g + NaOH + H>0, Na,CrO4 + NaNO3 + H,O

Onoim 2. OKuciumenvhvie U B0CCMAHOBUMENbHbIE CBOUCMBA NEPOKCUOA
68000p00a

a) K 3 xamusam pactBopa KI npubasste 2 kammm 2H pactBopa HoSO4 1 3aTem 1o
kamam 3%-ro pactBopa H2O2 10 nosiBiIeHUs )KEATOM OKPACKH.

st oOHapyxkenusi I, B pactBope nmpubaBbTe K HEMY Heckoibko KarnenbCCls u
BCTPSIXHUTE MPOOUPKY.

PaccraBpre K03 (UIIMEHTH B ypaBHEHHH PEAKIMKM METOJOM TMOJYypeaKIui u
CIeJIauTe BEIBOJI.

Kl + H,O, + H,SO4 I, + K,SO4 + HO

6) K 5-6 xamsm pactBopa KMnO4 npubaBsre 3-4 karum 2H pactBopa HoSO4 u
3aTeM HecKoibKo Kamenb 3%-ro pactBopa HoO,. Habmiomaercs obecrBeunBaHue
pacTBOpa W BbLAEIEHHUE ras3a. VchnplTaTe BBIACISIIOIIMICSA ra3 TICIOIEW JIYYUHKOU.
PaccraBpTe KO3 PUIMEHTH B ypaBHEHUH PEAKIIMA METOJIOM IOIYpEaKluii U caenanTe
BBIBOJI.

KMnOg4 + H,SO4 + HO, MnSO4 + O+ KoSO4 + HyO

Onvim 3. OxkucaumenvHbvle C80UCMEA NEPMAHSAHAMA KANUSL 8 PASTUYHBIX CPeoax

B Tpu nmpobupku Hanelte mo 5-6 kamenb pactBopa KMnOas. 3ateM B mepByro
npoOupky npudaBbTe 3-4 Kammu 28 pactBopa HoSOa4, BO BTOPYIO - HUUETO, a B TPETHIO -
3-4 xarm 2H pactBopa NaOH.

[Tocne aTOrO B KaXkIyto MPOOUPKY MpruOaBbTe MO KaruisiM pactBop Na SOz mimmn
cyxyto coiib. HabOmronaiite n3MeHeHue OKpacku pacTBOPOB.

PaccraBbre KO3(DPULIHEHTHI B ypaBHEHUSIX PEAKIIMNA METOAOM IMOJYypEeaKUui U
caenaiite BbIBOABI 00 OKUCITUTEIbHBIX CBOMCTBAX MIEPMAHIaHATA KaJIusl.
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a) KMnQO4 + H,SO,4 + Na,SO3 MnSO,4 + Na,SO4+ K>SO, + HO
6) KMnQO4 + H,O + Na,SO3 MnO; + Na,SO4+ KOH
B) KMnQO,4 + KOH + Na,SO3; KoMnO4 + Na,SO4+ H,O

Onwvim 4. Oxucnenue kamuona d-anemenma 0o vicuiell CmeneHu OKUCIeHUs

a) Okucienue noHa Mn?* THOKCUIOM CBUHIIA

Buecute B mpobupky HemHoro mopomika PbO», npubaBbre 2 Ma 2H pacTBopa
HNO3 u HarpeiiTe Ha BoJsiHOM OaHe Uiy ropenke 10 kunenus. [locae storo npudasbTe
B npoOupky 1-2 xammm pactBopa Mn(NOs), (mmum MnSOs) nepemeniaiite U CHOBa
Harpeiite. HaOmromaercss mosiBIeHHMsT MallMHOBOM OKpacku 0Opa3oBaBIIErocss HOHA
MnOy".

PaccraBbre KOA(h(UIMEHTH B ypaBHEHUU PEAKIMH METOJIOM MOIYypeakuuid u
cIeJIauTe BBIBOJI.

PbOg + HNO3 + Mn(N03)2 HMnO, + Pb(N03)2 + H,O

6) Oxucnenue nona Mn?*BUcMyTaTOM HaTpus

B npobupky k 1-2 kamisim pactBopa Mn(NOs), (mmu MnSO4) npubdasbre 1 mit
2u pactBopa HNOs, a 3atrem HemHoro cyxoit conmu NaBiOs. Berpsixaure mpodupky u
HaOJII0/1aliTe MosiBJIeHUE PO30BOM okpacku noHa MnOy. PacctaBbre KO3 PUITMEHTHI B

YpaBHCHHUU PCAKIIUN METOAOM HOJIypeaKHI/Iﬁ u C,HeﬂaﬁTe BBIBO/I.
MI’](NOs)z + HNO3 + NaBiO3; HMnO, + Bi(NOg)s + NaNOs3 + H,0O

Onvim 5. Boccmanosumensubvie ceoticméa kamuona p-snemenma (Sn®*)

Haneiite B npobupky 3-4 karum pactBopa SnCly, mpubaBpTe Mo KamisiM 2H
pactBop NaOH 1o pactBopenust obpasyromerocs ocaaka Sn(OH), a 3atem 2-3 kamiu
pactBopa Bi(NO3)s. HabGmromaercss oOpa3oBaHHE YEpHOIO OCaaKa METAUINYECKOTO
BUCMYTA.

PaccraBpre K03 (dUIIMEHTH B ypaBHEHHH PEAKIUW METOJOM MOJYypeaKIuil u
caenanTe BBIBOI.

SnCl; + NaOH + Bi(NO3); Naz[Sn(OH)g] + Bi + NaNO3 + NaCl

Onwvim 6. Boccmanosumenvhbie ceoticmea anuona p-snemenma (SOz%)

[TomecTtute B mpobupky 3-4 xarum pactBopa Nap,SO3, npubaBsTe 2-3 Kamm 2H
pactBopa H»SO4 m 1-2 karum pactBopa [2.BcTpsixaHute mpoOupky u HaOmomaiTe
o0OecIBeUnBaHME PacTBOPA.

PaccraBpre K03 (UIMEHTH B ypaBHCHHH PEAKIUA METOJOM MOIYpEaKIui u

caenaiite BbiBoA. KakoBa posib CepHOI KUCIOTHI B JAHHON peakiuu?
Na,SOs + I, + Ho O NaSOq4 + HI
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3aoauu u ynpaxcHenus

1. Kakue u3 npuBeI€HHBIX HIXKE BEIIECTB MPOSIBISIIOT: TOJIBKO OKUCIUTENbHBIE,
TOJIbKO BOCCTAHOBUTEJbHBIE, OKUCIUTENbHBIE U BOCCTAHOBUTENbHBIE cBoMcTBa? H>SOs3,
Zn, K|, KMnO4, N&NOz, chr207, FESO4, HNO3, st, C|2, H202,

KzSO3H2804(KOHL{.).

2. Tlocne wnarpeBanus 22,12 r mepmaHrasara kamusi oOpasoBainock 21,16 r
TBepaoi cMecu. Kakoil mMakcumanibHbIi 00beM xJiopa (H.y.) MOXKHO MOJYYUTh HpPH
JeHUCTBUU Ha 00pa30BaBIIYIOCA cMech 36.5% -HOM CONSIHON KUCIOTHI (TIOTHOCTH 1.18
r/mi) ?

3. TI'a3, monydeHusld pu 0OXKWre MHUpUTa, pacTBOpwin B Boje. K pactBopy
OPWIMIN TI0 KaIuisiM OpOMHYIO BOJY /10 MpeKpalieHusi o0eclBeunBanus Opoma, a 3aTeM
U30BITOK pacTBOpa xjopunaa Oapust. OTQUILTPOBAHHBIA M BBICYHIEHHBIM 0Ca0OK MUMEI
maccy 116,5 r. Onpenenure Maccy (T) mUpUTa.

JlaGopaTopHnasi padora 8.
KOMIUVIEKCHBIE COEJUHEHU S

Teopemuueckue 6onpocul

1. CoctaB KOOpPAWHAIIMOHHBIX COCAWHECHUMN: UEHTPAJIbHBIA aTOM  —
KOMILIEKCOOOpa30BaTeIlh, JIMTAH I, BHYTPEHHSISI U BHEIIHS c(pepbl KOMIUIEKCA.

2. 3apsn KOMIIIICKCHOTO HOHa. KoopaunanmonHnoe YHCIIO0
KoMIuTekcooOpasoBaTessi. CBsi3b KOOPAWHAIIMOHHOTO YHCJIA C 3apsSaoM IIEHTPAIHHOTO
aToma.

3. Jlmccomuamus KOMIUIEKCHBIX coeAuHeHHMI. KaTHOHHBIC, aHHOHHBIC H
HEUTpaJdbHblE  KOMIUICKChl. KOHCTaHTa  HECTOMKOCTH  KOMIUICKCHBIX  MOHOB.
3aBUCUMOCTh JIMCCOIMAIIMM  KOMIUIEKCHOTO HMOHAa OT KOHIIEHTpAIlMd CBOOOIHBIX
MOJIEKYJI (MM MIOHOB) JIUTaHa?

4. JlentatHocthauranna. Kimaccudukanus KOMIIEKCHBIX COEIUHEHHHA TI0
COCTaBY JIMTAHOB.

5. Ilpupoma XUMUYECKON CBSI3M B KOMIUIEKCHBIX cCOoeAUHEHHUSX. OCHOBHBIC
MOJIOKEHUS TEOPUH BAICHTHBIX CBSI3€M M TEOPUHM KPUCTALNIMYECKOTO MO, Tur cBs3u
MEXTy KOMIIJIEKCOOOpa3oBaTeIeM U JIMTaHIaMH.

6. 6. MarHuTHBIE CBOHCTBAa KOMIUICKCHBIX COeIWMHEHUN. BHemrHeopOu-
TaJIbHbIC U BHYTPUOPOUTANIBHBIE KOMIUIEKCHI. OKpacka KOMIUIEKCHBIX COCTMHEHMI.

7. 7. Kakue KOMIIJIEKChI, COTJIaCHO TEOPHUM BAJCHTHBIX CBSA3CH, SBISIOTCS
HEYCTOMYMBBIMU U aKTUBHBIMH, a4 KAaKHE - YCTOMYMBBIMU U HEAKTUBHBIMHU?

IKcnepumenmanvHas 4acmo

Onvim 1. Ilonyuenue KOMNIEKCHbIX COeOUHEHUU

a) Hanelite B mpoOupky 2-3 Karmum pacTBOpa HuUTpaTa cepebpa, mpudOaBbTe
TaKoe JK€ KOJIMYeCTBO pacTBopa xjopuaa Hatpus. [lpuneilite k oOpa3zoBaBiiemMycs
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0CaJIKy pacTBOp THUIPOKCHUJIa aMMOHHUSI JIO TOJHOTO pacTBopeHust ocajka. [louemy
pactBopuiics ocaiok? CoxpaHUTE pacTBOP JJIs OMbITA 2a.

AgNO; + NaCl AgCl + NaNOs

AgCl+ 2NH3H20 [Ag(NH3)2]CI + 2H,0

0) Hanelite B mpobupky 3-4 karmiu pactBopa cynbdara Menu, npudaBbre 2-3
Karuii pacTBOpa THApoKcHaa aMMoHus (25%) - BbIlaiaeT CBETIO-TONYOOH OcaoK
ocHoBHOM conmu wmeau (CuOH);SOs. IlpubaBbTe MO KamisM H30BITOK pacTBOpa
ruapokcuaa amMmonus. Uto Habmomaete?

Hanmumure ypaBHEeHHE peakiuii B MOJEKYJISIpHOH H HOHHOW Qopmax.
Coxpanure pacTBOp ISl OmbITa 20.

2CuS0O4 + 2NH3H-0O (CUOH)2804 + (N H4)2304

(CUOH)ZSO4 + (N H4)2804 + 6NH3H,0 2[CU(NH3)4]SO4 + 6H,0

B) K pactBopy Hg(NO3), nmoGaBbTe M0 KaruiiM pacTBOP HOAMIA KaJHsl.
O6paTtute BHUMaHue Ha oOpa3zoBaHue ocanaka moauaa prytu(ll), ormeTsTe ero 1BeT u
100aBbpTE N30BITOK HOaMaa Kaaud. Yto nadmrogaere?

Hanumvte ypaBHeHUs peakiiuu B MOJIEKYJISIPHON U HOHHOU (hopmax.

Hg(NOs3), + 2KI Hgl, + 2KNO3

Hgl, + 2KI1 K3[Hgl4]

Onwvim 2. Paspyuienue KOMNIeKCHbIX COeOUHEeHUL

a) K pactBopy, ocraBmemycss oT onbita la, npubOaBbTe 1O KarjsiM
KOHIIEHTPUPOBAHHYIO a30THYI0 KucioTy. OObsicHuTe HabmogaeMoe sIBICHHE.
Hanumure ypaBHEeHHE peakinu.

[Ag(NH3)2]Cl + 2HNO3 AgCl + 2NH4sNO3

06) K pacrtBopy ocraBmiemycs oT omnbita 10, mpubaBbTe 3-5 Kamenb
CEpPOBOZIOPOIHOM BOJBI HIJIM pacTBopa cyinbbuaa HaTpus. Hanumwure ypaBHEeHHE
peakiuu U 00bSICHUTE IPUIMHY 0Opa3oBaHue ocaaka (CM. Ta01.2,3 MPUIIOKEHHUS ).

[CU(N H3)4]SO4 + Na,S CuS + Na,SO4 + 4NH;

Onvim 3. Dnexmpoaumudeckas OUCCoyuayusi KOMNJIEKCHbIX COeOUHEHU

B nBe mpoOupku Haneiite mo 3-5 kamenb pactBopa rekcamuano-lll-dbeppara
kamus K3[Fe(CN)s], a B TpeThio npodupky Hayrelite 1-2 karumu pactBopa FeCls.

B nepByro npoOupky mpubaBbTe 2-3 Karumm pacTBOpa T'€KCAaHHTPOKOOAIbTaTa
HaTpust Naz[Co(NO2)s], a Bo BTOpyIO M TpeThi0 MpOoOHMPKH MprbOaBbTe MO 2-3 KaIuiu
pacTBopa pomanunaa kamus win pomanuna ammonmss NH4SCN. Urto nHabmomaere?
OOBsiCHUTE OTCYTCTBHE OKPACKH BO BTOPOH mMpoOupke. Hamummmre MOHHBIE YpaBHEHHUS
pEaKIIUH.

Ks[Fe(CN)s] 3K* + Fe(CN)s*

FeCls Fe** + 3CI

Ks[Fe(CN)g] + Nas[Co(NO2)s] KaNa[Co(NO2)s] + KNaz[Fe(CN)g]

Ks[Fe(CN)g] + KSCN
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FeClz + 3KSCN Fe(SCN); + 3KCl

3aoauu u ynpaxcHenus

I. VYkaxure KOMIUIEKCOOOpa3oBaTeyb, JHUTraHA, KOOPJIAWHAIIMOHHOE YHCIIO,
3apsbl KOMILIEKCOOOpa3oBaTeist i KOMIICKCHOrO HoHa s coeaunenuii: a) Ko[Hgla];
0) [COC'(N H3)5]C|2.

2. Beruucnure 3apsan  KOMIUIEKCOOOpa3oBaTesel B KOMIUIEKCHBIX HMOHAX:
[PtCl3(NOz)]2' ) [PtC'(N H3)5]3+ ) [CO(N02)4(NH3)2]'.

3.  Bbluucaure  3apsAabl  CIEOYIOIIMX ~ KOMIUIEKCHBIX ~ HMOHOB  C
komruiekcoobpaszosateneM xpomom(III): [Cr(H20)4Cl2], [Cr(NH3)sNOs].

4. Ha kakue HOHBI JUCCOIUUPYIOT CIEAYIOIINE KOMIUIEKCHBIE COCIUHCHUS:
Ko[PtCls], Kz[Hgls], Nay[Co(SCN)4]? UYro Takoe KOHCTaHTa HECTOHKOCTHU
KOMIIJIEKCHOT'O COSIUHEHNA?

5. [onb3ysich TabmuIEH KOHCTAHT HECTOMKOCTH OMpPEAeSUTEe, BO3MOXKHBI JIU
CICAYIOIINE B3aUMOJICHCTBHS MEXIYy pacTBOpaMHu dJIEKTposMToB. Hamumure
ypaBHEHUS PEaKIuii B MOHHOU (popMe TaMm, TJIe OHU BO3MOXKHBI.

a) Ko[HgBr4] + 4KCN K2[Hg(CN)4] + 4KBr

6) N&g[AQ(SzOg)g] + 2KCN Na[Ag(CN)z] + K,S,03 + Na,S,03

6. Onpenenure TUN THOPUAM3AIMU ATOMHBIXOpOUTANIEH M MPOCTPAHCTBEHHOE
cTpoenre KomriekcHoro nona [NiCly]%, eciu u3BeCTHO, 4TO STOT HOH JHAMATHUTEH.

7. Tonp3ysick TabMUIIEH KOHCTAHT HECTOMKOCTH, OIPEACIUTh, MPOU30HIET N
B3aMMOJICHCTBHE MEX 1y pacTBopamu 3ekTpoiauToB: Ko[HgBri] + KCN

8. Hanummre KOOpAMHAIMOHHYIO (HOPMYIYy NBYX KOMIUIEKCHBIX COEIUHEHUH,
cocraB koTtopbix CoCl34NH3, ecnu, B mepBom ciydae, npu gedctBun AgNO3
ocaxknaercsi 1/3 conepkaiierocsi B COSUHEHUU XJIOpa, a BO BTOPOM cllydae, Mpu
nerctBud AgNO3 ocak1aeTCsl BECh UMEIOIITUICS XJIOP.

9. Beruuciuth KoHueHTpanuio nouoB kaamus B 0,1M pactBope Ko[Cd(CN)4], B
KOTOpPOM KOHIIeHTpalus 1nuanug nonoB CN™ paBnHa 0,1 M, eciim KOHCTaHTa HECTOMKOCTH
KOMILIEKCHOTo HoHa paBHa K14 = 7,810718,

10. IIpu kaKko¥l KOHIIEHTPAIIMN MOHOB XJIOpa HauHETCs BbimaaeHue ocanka AgCl
u3 0,1M pactBopa [Ag(NH3)2]NOs, coxepxamero 1 monp ammuaka B 1 1 pactBopa?
KoncranTa pactsopumoctu AgCl pasna Ks(AgCl) = 1,810 koncranra mectoiikoctu
nona Ag(NH3)?" pasna Ki, = 9,310,

JlaGoparopnasi padora 9. DJJIEMEHTDBI |A-ITIA I'PYIIII

Teopemuueckue ¢onpocul

1. DnekTpoHHOE cTpoeHue atoMoB 31eMeHTOB [A — IIIA rpynn. XapaktepHbie
CTENEHU OKHCIICHUS, TPUMEPHI COCIMHEHUH B TAHHBIX CTETICHSX OKUCIICHHUSI.

2. M3MeHeHne METaJuIMYeCKUX CBOWCTB B TPYIIAX W NEPHUOJAX HA IPUMEpE
MetauioB [A — [ITA rpymm.
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3. llemounbie metamisl. llenouno3eMensHbie MeTauibl. [lonydeHue mMeTanioB
U WX B3aMMOJECUCTBUE C KHUCIOPOAOM, BOAOPOJIOM, IPYTMMHU HEMETAIAMH, BOJOU. 4.
[lenoun. [lomyuenue menodyen, nX XUMAYECKHUE CBOKWCTBA.

5. KecTkocTh BOJIBI. Y CTpAHEHNE MOCTOSIHHOW U BPEMEHHOM HKECTKOCTH BOJIBI.

6. HepactBopumbie ocHOBaHudA. l[lonmydyeHue M CBOWCTBA HEPACTBOPUMBIX
OCHOBaHUM

7. AwmdotepHble 3yieMeHTHl. [lonmyueHune amOMUHUS M €r0 XUMHUYECKHUE
cBoiicTBa. [lomydeHnue u cBoiicTBa aM(pPOTEPHBIX THAPOKCUIIOB.

8. bop. bopnas kucnora TerpabopaT HaTpus. DKCIIEpUMEHTAIbHAS YaCTh

Onvim 1. Oxucnenue Hampus Ha 8030yxe (0eMOHCMPAYUOHHO)

[TomMHUTE, YTO TIpU pa3pe3aHUd METAUTMYECKOTO0 HATPUS MOXKET IMPOH30UTH
CaMOBO3TOpaHUe, €CIIM METa/l HEJOCTATOYHO XOPOIIO OYHWIIEH OT MPOIYKTOB €ro
OKHUCJICHHS. BO3BMHUTE MUHIIETOM KyCOYEK HATPHsI U3 CKISHKH, B KOTOPOW OH XPaHHUTCS
noj cioeM kepocuHa. Ilonoxurte HaTpuil Ha QUIBTPOBAIBLHYIO OyMary, OCyIIUTE €Tro
9TOW OyMaroi, OYHUCTHTE CKaJIbIIEJIEM OT CJIOS OKCHIOB W OTPEKbTE MaJICHbKUI
KyCOUYCK BEJUYMHOU C TOJIOBUHY ropoimuHbl. OOpaTUTe BHUMaHHE Ha I[BET METaljla Ha
CBEXXEM Cpe3e W Ha BUJI Cpe3a 4epe3 HECKONbKO cekyHa. [louemy cpes HaTpus moTepst
MeTaJuTmdeckuii Oneck? 3anummre HaOMIOACHUS W ypaBHEHHs peakiuu. OTpe3aHHbBIN

KyCOYEK UCIOJIb3YHTE B OIBITE 2.
4Na + O, 2Na,O

Onvim 2. Bzaumooeticmsue ujeounsblx Memainog ¢ 6000u (Onvim nposooums
3AUUMHBIX OYKAX NOO MA20M)

Kycouek HaTpusi u3 ombita | moMecTuTe B KPUCTAJUIM3ATOP, HAIMOIHEHHBIN
TUCTUUTHPOBAHHOM BooM ¢ 3-4 xamsamu deHondranenna. [Touemy npu pacTBOpeHUHN
HATpUSl KYCOUEK €ro MNpEeBpaTWICS B IIAPUK W TIPH 3TOM BCIBIXMBAET? 3alUIINTE
HAOJIOICHNS ¥ YPAaBHEHUS PEAKIIHIA.

2Na + 2H,0 2NaOH + H»

2H, + O, 2H,0

NaOH Na* + OH

Oneim 3. Okpawusanue niameHu 2a3060U 2OPEIKU JeMYYUMU CONAMU
WENIOUHBIX U WeTIOYHO3EMENbHBIX MEMANl08

Ilepen nHauamoM padOTBl OYUCTUTE HUXPOMOBYIO NPOBOJIOKY. Jliis 3TOTO
OMYCTUTE KOHEIl NPOBOJOKU B KOJOY C KOHIIEHTPUPOBAHHOMN COJISTHOM KHUCJIOTOMH,
KOTOpasi CIelragibHO MPUTOTOBIEHA ISl 3TOM IEIN U HaXOAUTCS B BBITSKHOM IIKady,
3aTEM MPOKAJIUTE MNPOBOJIOKY HA Ta30BOM TOPEIKE 0 HCYE3HOBEHHUSI OKpAIIMBAaHUS
miaMeHu. Ecnu mmaMsi npoJIoiKaeT OKpAIIMBATHCSA, CMOYUTE MPOBOJIOKY B COJITHOM
KHCJIOTE €lI€ pa3 M OmATh mpokanure ee. KoHel OYMIIEHHOW MNPOBOJIOKM CMOYHUTE
JUACTUJUIMPOBAHHOM BOJOW M OIYCTHTE B CyXyl coyib. [Ipu 3TOM 4acTh KpuCTaILIOB
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COJIM OCTAaHETCS Ha KOHIE IPOBOJIOKM. BHecure ee B IuiamMs ra3oBOM TOPEIIKH.
[IpoBenure OMBIT C COJMSAMU JIMTHSI, HATPHs, Kalusl, KalbLMs, CTPOHLHMS, Oapus.
3anumuTe B pabovyro TeTpajb, B KAKOW LIBET OKPAUIUBAETCS IJIaMs TOPENIKHU.

Onwvim 4. Bzaumooeticmeue kanvyusi u MacHus ¢ 60001

a) IIpoBeauTe peakiMio KajJbLUS C BOJOH, B KOTOPYIO J100aBIEHO HECKOJIBKO
kanenb (eHondTasenHa. 3anuiiuTe ypaBHEHHE PEAKIMUM U CPABHUTE XUMUUYECKYIO
aKTUBHOCTb Kasibliusl ¥ HaTpusl. [louemy deHondTanenn craja MalTuHOBBIM?

Ca + 2H,O Ca(OH), + H,

06) Omyctutre KycOueK MarHusi B TPOOHUPKY € JUCTUIUIMPOBAHHOM BOJIOM.
Ho6aeTe 3-4 kamnum ¢enHondranenHa. B3aumonelcTByeT M MarHUM ¢ XOJIOJHOU
Bojoii? Harpeiite npoOupky 10 KUIIeHHs. 3amnuinuTe HAOMIOICHUS W YpaBHEHUS
pEaKIUH.

Mg + 2H,O Mg(OH); + H,

Onwvim 5. Onpedenenue pH pacmeopa mempabopama nampus

C mOMOINBI0 YHHBEpPCAILHOIO HMHAWKATOpa ompeaeaure pH pacTBopa
Terpabopara HaTpus. Hanuimte ypaBHEHHE peaKkiiy THAPOIINA3a COJH.

Na,B,0; + H,O NaHB,O; + NaOH

Onoim 6. [lonyuenue 6GopHO-3mMun06020 3¢upa (onvim npPoBOOUMCs 8
BLIMSAIHCHOM WKADY)

B dapdopoByto yamiky moMecTuTe HEMHOTO KPUCTANIOB TeTpabopaTa HaTpus,
npunieiite 1-2 mi atanona CoHsOH u Heckonbko kamesnb KoHIeHTpupoBaHHON HpSO4.
Brigensromuiicss B pe3ynabTaTe peakiuu 0OpHO-3TUIIOBBIN A¢up mogoxrute. OOpatute
BHMMaHHE Ha [BET IUIAMEHHU. 3amuIlnTe HAOMIOACHUS U YypPAaBHEHHS pPeaKIui
MOJIy4eHHUsT OOPHO-3TUIIOBOTO 3upa.

H;BO3; + 3C,Hs0H B(OC2H5)3 + 3H,0

Onwvim 7. Ceoticmea antoMuHus

a) B nBe mpoOupku moMmecTuTe MO KyCOUKy amoMuHus. Hamelte B mepByio
npobupky pactBop HCI (2H), Bo BrOpyro - pactBop H2SOs (2H). Ecnu peakumst He
HayMHAETCs, HarpenuTe NpoOUpKHU. 3anuiinTe HAOIIOACHUS U ypaBHeHUs peakiuil. Kak
ATFOMUHUHN pearupyeTt ¢ KUCIOTaMu?

2Al + 6HCI 2AICI; + 3H;

2Al + 3H,SO,4 A|2(SO4)3 + 3H,

06) B mpoOupky mONIOKUTE HECKOIBKO ATIOMHHHEBBIX CTPYKEK W TPHIICUTE
pactBop ruapokcuaa Hatpus (20%). Bo BTOpyro mpoOUpKy ¢ aqlOMHUHUEM MpUIIEHTe
pacTBOp rujapara ammuaka (25%). 3anummte HaOIIOICHNUS] U YPABHEHUS PEAKIIHil.

2Al + 2NaOH + 6H,0 2NaAl(OH), + 3H,
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Onvim 8. AmghomepHhsie ceoticmea 2udpoKcUOa antOMUHUSL

K pacTtBOpy conu amoMuHUS MPUIICHTE TIO KAIUIAM PACTBOP THIPOKCH]IA HATPHS
(2H) o obOpazoBanus ocanka. llomydeHHBI ocafok paszaenutre Ha Tpu yacTu. OnHy
yacTh o0padortaiite pazdasienHoiHCI (2n), apyryio - uzositkom NaOH (2H), TpeTbio -
pacTBopoM ammuaka (25%). 3anumuTe HaOJIIOACHNUS U YPaBHEHUS PEaKUi.

AICl; + 3NaOH AIl(OH); + 3NaCl

Al(OH); + 3HCI AICI; + 3H,0

Al(OH); + NaOH Na[AI(OH)4]

Al(OH)3; + NH3H,0

3aoauu u ynpasrxcruenus

1. HamumuTe ypaBHEHUST peaKIuil MOTyYeHUs U XUMUYCCKUX CBOWCTB CJICIYIONMIUX
rugpokcu1oB: a) NaOH; 6) Ca(OH)2; B) AI(OH)s; r) KOH; 1) Mg(OH)2; €) Be(OH)..
2. HanummuiTe ypaBHEHHS peaKIMid CISAYIOIIUX PEBPAICHUN

a) Na NaOH Na;COs; Na SO, NaCl NaNOs; NaNO,

0) Ca Ca(OH), CaCO3z Ca(HCOs3), CaCO3; CaO Ca(OH), CaCl,

B) Al AICIl; AI(OH); Al,O3 Al Nas[AI(OH)s] Alx(SO4)s3

3. [Ipu oOpaboTke cMecHu THAPOKCHAA KaIus W TUApokapOoHaTa Kaius U30BITKOM
pacTBopa COJISHON KUCIOTHI 00pa3oBasioch 59,6 T xyopuaa Kainus U BeLACTWIOCH 4,48 1
ra3a (1.y.). Onpenenure MaccoByIO JIOJIIO THIpokapOOHaTa Kajlus B UCXOHOM CMECH.

4, [Tpu B3aumopeiictBun 3,42 T MIEIOYHOTO METauia ¢ BOJAOW oOpaszoBasioch 448
cM3 Bogopoaa (H.y.). Kakoit MmeTamt BCTynmuiI B peakiiuro?

d. ITocne anexTponn3a pacTBOpa XJOpHAA HATPUS MOJYUHIIA PACTBOP, COJEPKAIIUN
20 r ruapokcuaa HaTpus. ['a3, BBIAETUBIIMICA Ha aHOJAE, MPOMYCTWIH uyepe3 664 mi
pacTBopa noauaa kaiaus ¢ maccoBoi noneit 0,10 u urotHocThO 1,10 r/Mit. Onpenenure
Maccy 00pa30BaBIIETOCS OCAIKA.

6. Onpenennute MUHUMAJIBHYIO MacCy pacTBOpa TMIPOKCHIIA HAaTpUs C MacCOBOM
noieit 0,20, HEOOXOAMMOTO IS M3BJICUCHMS AIFIOMUHHUSA M3 1 KI' €ro CMECH C MEJbIo,
€CJIM U3BECTHO, YTO TMIPHU JIEUCTBUM COISTHOM KUCIOTHI Ha 10,0 T 3TOM cMecu BhIAEIAETCS
6,72 1 raza (H.y.).

1. IIpu snexTponu3e BOAHOTO pacTBOpa XJOpUIA AJIOMUHUSA Macca BEIIECTBA,
MOJIYYEHHOT'0 Ha KaToJie, coctaBuia 8,93 r. CKOIbKO JUTPOB (H.Y.) ra3a BhIACIUIOCH Ha
a”ozue?

8. Uepes anekrponusep, coaepxamuii 300 miu 22,4% pactBopa ruIpOKCUIA KaIHs C
TJIOTHOCTBIO 1,2 T/MII, IPOIMTyCTHIIN AJIEKTPpHUECKU TOK. OmpenennuTe MacCOBYIO JOJIO
pacTBopa THAPOKCHAA KaJlds MOCJE€ OTKJIIOYEHHUS TOKa, €CIU M3BECTHO, YTO Ha KaToJe
BBIZIETUIIOCH (H.Y.) 89,6 1 rasa.

Q. B kakom oObeMe BOAbl C IUIOTHOCTHIO, paBHOW 1 T/Mi, Haao pacTBOPUTH
kpuctasoruapatr Na2SO410H20, urobsl npurotoButTh 2 1 15% pactBopa cynbdara
HaTpus ¢ IIOTHOCThI0 = 1,14 r/mMn?
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10. Ilocnme npoxanuBanusi 50 T cmecu cynabdara HaTtpus, KapOoHaTa aMMOHHUS U
XJIOpHJla Kallusl ee Macca yMeHbluiaach Ha 9,8 r. [lodyyeHHbI 0CTaTOK pacTBOPUIM B
BoJie W A00aBWIM H30BITOK pacTBopa xjopuaa Oapusi. Macca BbINABIIETO OCajaKa
coctaBuia 46,6 r. OnpenenuTe MacCOBYIO OO XJIOPUIA Kaldus B UCXOAHOM CMECH.

11. Ilpu mOAHOM TUAPOIU3E CMECH KapOWUJIOB KalbLUsi U aIIOMUHUS 0Opaszyercs
cMech Ta3oB, koTopas B 1,6 pa3 merue kuciopoaa. Omnpenenure MacCOBYIO OO
KapOuaa KanblHs B UCXOJHOU CMECH.

12.  Conb A oxkpammBaeT mjiaMs ropejku B (PUOJETOBBIN I[BET, a colb b - B JKeNAThIN
uBer. PactBop comu B maer Oenblit ocajiok ¢ pacTBOPOM COM A, KEITHIM 0CallOK C
pacTBopoM coiu b u Genblif TBOPOXKHUCTBIA OCAIOK C PacTBOPOM HUTparta cepedpa.
HazoBure conu A - B, Hanumute ypaBHeHus: peakuuid. Onpeenure Maccy B3sTOro s
NEPEKPUCTAIUTU3ALUNA PACTBOpPA COJMU A, €Clu MpU OXJIAXKJIECHUU HACBIIEHHOTO MpH
600C pactBopa comu A no 00C BeikpucTtamuzoBaioch 65,1 r comu A. Ilpu stom
pactBopuMOCTb coJib nipu 600C paBHa 18,2 1, a mpu 00C paBna 7,35t

JlaGoparopuas padora 10. JIEMEHTDBI IVA u VA I'PYIIIT

Teopemuueckue eonpocwl

1. DnekTtpoHHoe cTpoeHue aromoB djemeHToB IVA m VA rpynn. XapaktepHbie
CTEIEHU OKHCIICHUS, TPUMEPBI COETMHEHUH B TAHHBIX CTETIEHSAX OKUCIICHHUS.

2. HM3MmeHeHHWe HEMETaJUIMYECKUX CBOWCTB B TpyHmax MW Iepuojax Ha MpuUMepe
coenqunenuit IVA u VA rpymnm.

3. Yrnepoa. Oxcuasl yriaepoaa. YronibHas kucioTta. KapooHaTsl v rupoKapOOHATEHI.

4. Kpemunii. Oxcun kpemuus. Kpemuueas kucinora. Cunukatel. CTEKIO.

5. AzoTr. AmMmwuak. Oxcuabl azota. A30TUCTass W a30THas KUCJIOTH. HUTpUTHI u
HUTpPATHI.

6. @ochop. Dochunpr. ochun. Oxcunbl pocdopa. Dochopucras u ¢ocdopHas
KuCIOThI. Docdutsl u pocharsl.

7. Munepanbhbie ynoopenus. MUKpoynoOpeHus.

IKcnepumenmanbHaa 4acmoy

Onvim 1. Aocopbyuonnvle ceoticmea yaJis

Haneiite B mpoOupky 2-3 M1 pacTBopa KpacuTess MHANTO, 100aBbTE K HEMY HEMHOTO
AKTUBHPOBAHHOTO YIWIA. 3aKpoWTe TMPOOMPKY TPOOKOH U BCTPSIXHHUTE. YTOJb
orunbTpyiite. OOBICHUTE NCYE3HOBEHUE OKpacKu (pribTpaTa.

Onvim 2. Ilonyuenue oxcuoa yenepooa(lV) u eco ceoticmsa

a) B anmapare Kunna monyuute okcup yriepona(lV) u HamonHuTe UM MalleHbKHUI
cyxol ctakaH. BHecute B crakaH ropsuryto jgyuuny. Uto nabmtonaere? [loanepxxkuBaet
JIV YTIJIEKHUCIIBINA ra3 ropeHue?
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CaCOs + 2HCI CaCl, + H,0 + CO»
0) Haneiite B ctakan 20-30 MJ IUCTUJUIMPOBAHHOM BOJBI M MPOIYCTUTE B HEE W3
annapara Kunma oxcupa yraepompa(IV). HcnositaliTe pacTBOp CHUHEH JIaKMYCOBOM

OyMaroil UJiu pacTBOPOM JIaKMyca. 3alUIIUTe HAOIIOIEHUS.
CO;, + H,O H,CO3 H* + HCOs

Onwvim 3. [lonyuenue kapbonama u euopoxapooHama Kaivyus

Hanelite B mpoOupky 3-4 MII HAaCHIIEHHOTO pacTBOpa THIPOKCHIA KalblUi U
nponyctute 4vepe3 Hero okcupn yriaepoaa(lV) u3 ammapara Kunma. O6pa3oBanue,
Kakoro ocazaka Bbl HaOmromaere? Ilpomomxkaiite mpomyckanue COz 10 pacTBOpeHHE
ocanka. Hanumure ypaBHEHHs peakinii.

Ca(OH)z + CO, CaCO3 + H,O

CaCO3 + H,O + CO, C&(HCOs)z

Onvim 4. Oxuciumenvhvle ceolicmea okcuda yenepooa(lV)

3aMmoIHUTE YIIICKUCIBIM Ta30M XMMHUYECKUH cTakaH eMKocThio 100 mut. Tlpu momornm
ropsmiei JiyauHel yOemuTech, uro crakaH 3amosHeH COjz. Bo3pMuTe THreabHBIMHU
IIMIIIAMH KyCOYEK MarHus, 3aXruTre ero u ObIcTpo omycTuTe B crakan ¢ COa.
HabmonaiiTe 3a oOpa3oBaHreM O€Oro MOpOITKa OKCHIa MarHUsS U YePHBIX KPYNMHUHOK
yriepoja. Hanumure ypaBHEHHE PEakIii.

2Mg + CO, 2MgO + C

Onvim 5. [lonyuenue cudpocens KpemMHuesou Kuciomsl

Bospmute B mpoOupky 4 M KOHIEHTPUPOBAHHOTO pPacTBOpa CHIIMKATa HATPUS U
npujielnTe K HeMy 2 MJI pacTBOpa COJAHOM KucinoThl (2H). Ilepememaiite pacTtBOp
CTEKJITHHOM masioukoi. Yto Habmromaere? Hanuimure ypaBHEHHE pPEaKIUU.

Na,SiO; + 2HCI 2NaCl + H,SiO;

Onvim 6. BeimecHenue KpeMHUe8oU KUCI0Mbl Y20abHOU KUCIOMOLL

Haneilite B mpoOupky 1-2 Ma pacTBopa cuUiMKaTa HaTpUS U MPOIMYCTUTE YEPE3 HETO
okcun yriaepona(IV) u3 ammapara Kunma. YUro nHaGmomaere? Hanwmmmre ypaBHEHHE
peakiuu. Kakas u3 KUCIOT KpeMHHUEBas WM YroJibHasi CUIbHEEe?

Na,SiO3; + H,O + CO, Na,COs3 + H,Si03

Onvim 1. ['uopoauz cunukama Hampus
C mnoMouipl0 yHUBEpPCAIbHOW HHAMKATOpHOM Oymarum omnpenenure pH pactBopa
CUJIMKATa HATpHUSI.

2Na,SiO3 + H,O Na,Si,Os5 + 2NaOH
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Onvim 8. Pacmeopumocms cmekia 6 800e

Bozpmute B npoOupky HeOOJIBIIOE  KOJUYECTBO  CBEXKEPACTEPTOro  CTEKJA
(NazSi03CaSi034Si0y). 3aTem 106aBbTe K HeMy 1-2MJT TUCTHIUTMPOBAHHON BOABI U 2-3
Kar uHAaukatopa ¢deHondranenna. OOBACHUTE, TMOYEMY pPACTBOP OKpacuicsi B
MAaJIMHOBBIM IIBET.

Onvim 9. [lonyuenue u ceolicmea amMmuara

CwMmemnaiite B paphopoBoii CTyIKe paBHbIE KOJTHMUECTBA KPUCTAILNTUIECKOTO THIPOKCHIA
KaJbIHsl ¥ XJopuaa aMMoHusl. CMech MOMECTHTE B CYXYIO MPOOUPKY (MIPUOTUZUTEIHHO
1/3 mpoOupku). 3akpoiTe mpoOUpKYy MPoOKOil ¢ Tra300TBOAHON TpyOkoil. [Ipobupky
3aKpernuTe B IITaTHBE M OCTOPOXXKHO Harpeite ra3oBoil ropenkoil. Hamummre
ypaBHEHUE PEaKIUU MOyUYeHUsT aMMHUaKa.

Ca(OH)z + 2NH4Cl CaCl, + 2H,0 + 2NH;

a) OOpasyromuiicsa ra3 coOepuTe B CyXyr NpOOUPKY, 3aTeM OIyCTUTE MPOOUPKY C
aMMHaKoM B 4YaliKy ¢ Bojoi. K momydeHHOMYy pacTtBOpy m00aBbTe 2-3 Karud
denondranenna. Yro nabmomaere? Hanummure ypaBHEHUE peakiMU B3aUMOJECUCTBUS
aMMHakKa ¢ BOJOMH.

NHs + H,O NH3H,O NH;" + OH

0) Haneiite Ha 4dacoBoe cTeksio 2-3 KamjiM pacTBOpa KOHIEHTPUPOBAHHOW COJSTHOM
KHACJIOTHI M MPOIYCTUTE U3 PEAKIMOHHON MPOOMPKH aMMHUAK HaJl COJSHOM KUCIOTOM.

Kaxkoe BCIICCTBO 06pa3y€TCH B BHUAC 6CHOFO JbIMa. Hammumnmire YpPaBHCHHC PCAKIIHUU.
NH3; + HCI NH,4CI

Onvim 10. Tepmuueckoe paznodcenue xaopuoa AMmOHUs

Bossmute B cyxyto mpobupky Heckosbko KpucTtaimoB NH4Cl. OctopoxkHo HarpeiTte
npoOUpKy, 0OpaTuTe BHHUMAaHHE, KaK Ha XOJIOJHBIX CTEHKaX MPOOHMPKHU OCaKIacTCs
oenoe BeriecTBO. OOBACHUTE DTO SBJICHHUE.

NH4Cl NH3; + HCI NH4CI

Onvim 11. OxucnumenvbHvle U 80CCMAHOBUMENbHbIE CEOUCMBA A30MUCMOU KUCIOMbL
Bo3spmure nse npodupku. B ogny Hamelite 1 mi wonuna kanus, a B Ipyryio - 1 ma
pacTBopa mepmaHraHarta kaaus. B kaxayio mpoOupky no6aBbTe mo 1-2 M pactBopa
H,SO4 (2H), a 3arem 1-2 MII HACHINIEHHOTO pacTBOpa (MJIM HEMHOTO CYXOH COJIH)
HuTpuTa Hatpus. Uto HaOmomaete? Hamummre ypaBHEHHsI peakuuil U OOBACHUTE,
KaKHe CBOWMCTBA MPOSABISECT HUTPUT HATPUS B KAXKIOU U3 PEAKLIUN.

Kl + H,SO4 + NaNO> 1, + NO + Na,SO4 + KoSO4 + H,O

KMnO4 + H,SO4 + NaNO, MnSO4 + NaNO3 + K>SO, + H,O

Onvim 12. Oxuciumenvhbie c8oUcmea a30mMuoU KUCI0Mbl
BospMmure ase npobupku. B ogny npoOupky nomecture 1-2 Kycouka Menu, npudaBbTe
2-3 MJI KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTHL. Kakoil ra3 BbIAEISIETCS B JTOU
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peakiuu? Pa3baBpTe pacTBOp. 3anumure HaOmoaeHus. B apyryioo npoOupky
MMOMECTUTE KyCOYEK IIMHKA U HaJleuTe 1-2 MJI KOHUEHTPUPOBAHHOW a30THOW KHCIIOTBHI.
3anumute HabmoaeHus. Pazbasbre pactBop. Uto Habmonaere? Hanumure ypaBHeHUE
peakiuu.

Cu + HNO3 (xonm.) Cu(NOs3); + NO, + H,0O

Cu + HNOs (pa36.) Cu(NO3), + NO + H,0

Zn + HNOj3 (xonir.) Zn(NOs)2 + N2O (NOy) + H,0

Zn + HNOs (pa36.) Zn(NOs)z + N2 + H20

Onwvim 13. Ionyuenue oxcuoa gpocgpopa(V) u ezo ceoticmea

B dapdopoByro dHamky BO3BMHUTE HECKOJIBKO KPYMHHOK KpacHOTo (ocdopa.
[logoxxrure ero HarpeToll CTEKJSIHHOM manoukoil. 3akpoiite ropsimuii  dochop
CTEKJISTHHOM BOPOHKOW M cobepute obOpasyromuiics okcua ¢gocdopa(V) B mpobupky,
HAJeTyl0 Ha KOHel BopoHkH. Hanelite B mnpobupky c¢ oxcumoMm docdopa(V)
TUCTUJUTMPOBAHHON BOJBI. YacTh MONYYEHHOTO pacTBOpa HAJICWTE B OTICIBHYIO
npoOupKy W J00aBbTE B HEE HECKOJBKO Karellb METWIOpaHka. MeTHIIoOpaHK
OKpaimuBaeTcs B KpacHbIN 1BeT. Kakas peakuus cpeasl B nmpooupke? K apyroit dactu
pactBopa okcuna gocdopa(V) B Boae npuiieiite 2-3 karumu pactBopa AgNO3. O6paTtute
BHMMaHHE Ha LBeT ocajka. Kakas kuciora monydwiach npu pactBopenun POs B
xononHou Boae? Hanumure ypaBHenue peakuuu. [Ipumedanue: ocamok metadocdara
cepebpa uMmeeT Oenyr OKpacKy, a ocamok oprodocdara cepedpa - KEITYIO OKpackKy.
P,Os + H,O 2HPO; 2H" + 2POg3

HPO;3; + AgN03 AgP03 + HNO3

HPO3; + H,OH3PO,4

HzPO4 + 3AgN03 A93PO4 + 3HNO3

3aoauu u ynpasicnenus

1. Ykaxxute BO3MOXKHBIE CTENEHU OKHUCICHHUS CIeayronux anemeHToB: a) C; 6) Si; B)
Pb; 1) N; n) P; e) As. [IpuBenure mpuMepbl COOTBETCTBYIOIIUX COCTUHECHU.

2. Kakwue cBoiicTBa (OCHOBHBIC, KHCIJIOTHBIC, OKHCIUTEIbHBIC, BOCCTAHOBUTEIbHBIC)
umeroT coepunenus: a) N3; 6) N*3; ) N*°; ) C*™; n) P*®; e) Si*. Hanumure ypasHeHus
COOTBETCTBYIOIIUX PEAKIUH.

3. Hanummue ypaBHEHHS CIEAYIONIMX MTPEBPAIICHUIN:

a) COZ CCO COZ CaCOg, C&(HCOs)z COz

6) Si Mg25i SiH4 SiOz N&zSiOg H28i03 SiOz

B) C COz K2C03 CaCOg, COz C&(HCOg)z C&COg COz

r) N2 NHz NO NO; HNO3z NHsNO3 NO

I[) P, CasP2 PHz P40O10 HPO3 H3PO4 Ca(H2P04)2

e) NH4N02 Nz NO NOz HN03 AgN03 NOz

4. K 25,2 r ocrarka, NOJIydeHHOro mocie mnpokanuBaHus 50 r cmecu kapOoHaTa
Kaublius, ¢ocdara Kanbluss U KapOOHaTa aMMOHHUA, JOOABWIM BOAY M MPOIYCTUIIU
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M30BITOK YIJIEKUCIOro ra3a. Macca HepacTBOPHUBILErocs ocajaka cocTtaBwia 14 T.
Omnpenenute Maccy kapOoHaTa aMMOHHMSI B UCXOJTHOM CMECH.

5. Cmecsk okcuaa yraepona(ll) u okcuna yrnepona(IV) maccoit 13 r umeet 06bem 8,4 1
(1.y.). Onpenenute o0beM raza (H.y.) MOcCJe MPOMYCKaHUS CMECHU HaJl pacKaJleHHBIM
yTJEM.

6. Umeercs 4 r cMecu KpeMHHMsI, aTIOMUHUS U okcuaa marHus. [locne 06paboTku cmecu
M30BITKOM COJISTHOM KHCJIOTHI BbIIENWIOCH 2,24 1 raza (H.y.), a Macca He
pacTBOpUBILIETOCA OcTaTka coctaBmwia 1,2 r. OnpeaenuTe KOJIMYECTBO BEMIECTBA OKCUIA
MarHusi B ICXOJIHOM CMECH.

7. Cmech azora, okcuna azora(ll) u okcuaa azora(IV) oobemom 82,4 mi mpomycTuiin
yepe3 Bogay. OOBeM razoB, HE MOTJIOMICHHBIX BOJOHM, coctaBui 50,4 miu. K Hum
nobasunu 16 M kuciopona. O6beM ra3oBoi CMeCH IMOCIE 3TOro cTail paBeH 56,1 mi.
Onpenenute o0bemHyr0 ao0it0 okcuaa azora(ll) B ucxomnoit cmecu. OOBEMBI Bcex
ra3oB U3MEPEHBI TIPH H.Y.

8. Cmech azora u Bojopoga oobemMoMm 99,2 1 (H.y.) MPOMYCTHIN Yepe3 KaTaauzaTop.
[Tocne ycraHoBIeHHsI paBHOBECHs cMech nMena oobem 76,8 1. [lomyueHHBI aMMuaK
pactBopwi B 130 mu pactBopa amMuaka ¢ MaccoBoit goseit 0,13 u mnornoctsio 0,95
r/mi. Onpesienute MaccoBYIO JIOJIO MOJTYYEHHOTO PacTBOpa.

9. Ilpu pactBopeHun B pasz0OaBieHHONW a30THOM kuciaore 6,08 1 cmecu
MOPOITKOOOPA3HbIX Kejle3a W Meau Belaenuwnoch 1,792 n raza (H.y.). Ompenenute
MacCOBBIE JJOJIM METAJJIOB B CMECH.

10. I'a3, mony4yeHHBI TP pasnoxkeHuu 425 © HUTpATa HATPHUS, CMEIIAIN B 3aMKHYTOM
cocyle C JApyrdM Ta3oM, oOpa3oBaBIIMMCS TP JEHCTBUM H30BITKA pacTBOpa
ruapokcuaa kanus Ha 45 v amoMmuHusa. CMmech ra3oB B3opBaiud. Omnpenenure maccy
MOJIYYEHHOTO MPOAYKTA.

11. IIpu npokanuBanuu 14,56 T cMecH HATpaTa Kajaus M HUTpaTa HaTPUsS 00pa30BAIOCH
12 r cMecu TBepAbIX MPOAYKTOB peakiuu. OnpeaeauTe MacCoBbIE JOJIM COJIeH B
UCXOTHOU CMECH.

JlabopaTopunas padora 11. 3JIEMEHTBI VIA U VIIA T'PYIIII

Teopemuueckue 6onpocol

1. DnektponHoe ctpoeHue atroMoB anneMeHTOB VIA u VIIA rpynn. XapaktepHbie
CTENEHU OKHCIICHUS, TPUMEPHI COCTMHEHUH B TAHHBIX CTEIIEHSAX OKUCIICHHUSI.

2. Banentnoctu anemenToB VIA u VIIA rpynmn. OcoGeHHOCTH KHCIIOpoia u GTopa.

3. H3MeHeHMe HEMETaUIMYeCKUX CBOWCTB B TpYyIIaXx M IEpPUOJAX Ha NOpuMepe
coenqunenu VIA u VIIA rpynm.

4. Kucnopoa. O3oH. [lepokcua Bogopoaa.

5. Cepa. CepoBoaopoa. CepoBosiopoaHast kuciora. Okcuabl cepbl. CepHHUCTast KUCIIOTA,
cynbduthl. CepHas KUCIO0Ta, CYIb(aThl.

6. @Top. PTOPOBOAOPOIHAS KUCIIOTA.
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7. Xnop. XnopoBogopoaHasa KuciaoTa. OKCUIbI XJI0pa U KUCIOPOIHBIE KUCIOTHI XJI0pa.
8. bpom, noa. I'aloreHOBOIOPOAHBIE KUCIOTHI, FAJIOreHU1bl. KuCIopoaHbie KUCIOTHI.

JKcnepumMenmaibHas 4acmao

Onwvim 1. [lonyuenue kuciopooa

[lomectTuTe B CyXyl0 MNOpOOHMpPKY HECKONBbKO KpuCTAIIMKOB KMnOs. VYkpenute
NpoOMPKY B IITATUBE BEPTUKAIBHO W OCTOPOKHO HArpeiTe B IJJAMEHU TOPENIKH.
BHecute B mpoOMpKYy TIICIOIIYIO JIYYUHKY U YO€IUTeCh B BBIACICHHHM KHCIOPOAA.
Hanumure ypaBHEeHHE peaklUy pa3joKeHUs IepMaHraHaTa Kajusl.

2KMnOs KoMnOs4 + MnO; + O,

Onvim 2. Boccmanogumenvhble u OKUCIUMeENbHblEe C80UCEA NEPOKCUIA 8000P0OOA

a) K 1 M pactBopa nepmanranara kanus KMnO4 B mpoOupke qo6aBsTe 1 M1 pacTBopa
H,SO4 (2H) u 1 M pactBopa H202 (3%). OOGpaTuTe BHUMaHUE Ha M3MEHEHHUE I[BETA
pactBopa. Hamumure ypaBHeHUE peakiMu, MOCTaBbTe KOAX(DQPUIMEHTHI U YKAKUTE
OKHCITUTEIb M BoccTaHOBUTENb. Bperuumciaute 3JIC peakiuu, MOJSPHBIE MAacChl
SKBUBAJICHTA OKUCIIUTENS] U BOCCTAHOBUTEIIS.

0) Hanetite B mpobupky 1 mi pactBopa moauaa kamusi, 1 mi pacreopa HoSOs (2H) u 1
M pactBopa H2O2 (3%). Kak n3menuncs uset pactsopa?

JloGaBbTe K pacTBOopy 1 mul kpaxmana. Kakoe BemecTBo BBIIEIMIOCH B XOE PEaKIMH?
Hanumure ypaBHeHHE peakIy, MOCTaBbTe KOAPOUIIMEHTHI U YKAXKUTE OKUCIUTENb U
BoccTaHoBHUTENb. Bpruncnute DJIC  peakuuu, MOJSpHbIE MacChl SKBUBAJICHTA
OKHUCJIMTENSI U BOCCTAHOBUTEIS.

Onvim 3. Boccmanogumenvhble U OKUCIUMENbHbIE CEOUCMEA CYIbDUMA HAMPUs

a) Haneiite B mpobupky 1 mi pactBopa auxpomarta kamust KoCr,O;, 1 mu pactBopa
cepHOM  KHUCIOTHI  (2H), J00aBbTe B  TPOOUPKY  HEOOJBIIOE  KOJIHMYECTBO
KpUcTayinueckoro cynbdura HaTpus NaoSOs.

3anumvTe HAONIOACHUS, HAMHUIIUTE YPABHEHUE DPEAKIUU U YKAKUTE OKUCIUTENh U
BoccTaHoBHUTeNb. Berumcnure DJ[C  peakmuu, MOJSpHbIE MacChl SKBUBAJICHTA
OKHUCJIMTENSI U BOCCTAHOBUTEIIS.

0) Hanetite B mpobupky 1-2 M pactBopa cynbsbura Hatpus, 1 ma pactBopa HCI (2u) u
1-2 ma cepoBosiopoaHOi Boabl. UTo HabOmomaete? Hamuiure ypaBHEHHE pEakIMu U
YKa)KUTE OKUCIUTENh U BoccTaHOBUTENh. Berauciure 3/1C peakiuu, MOJISIpHBIE MacChl
HKBHBAJICHTA OKUCIIUTENS ¥ BOCCTAHOBHUTEIS.

Onvim 4. Boccmanogsumenvhule c8olicmaa cepo8ooopooa

Haneiite B nBe mpoOupku mo 1-2 M cepoBOOPOAHON BOABI (WJIH pacTBOpa Cyibhuaa
Hatpusi NaoS). B nepByto npobupky npuieiite 5-6 kanenb cCOJSTHOM KUCTOTHI (2H) U 1
MJI OpOMHOM BOJBI, BO BTOpPYIO - 1 MJI pacTBopa a30THOW KUCIOTHI (2H). 3amuiuuTe
HaOJI0/ICHUS] M YPABHEHUS PEaKIIUil.
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Onvim 5.  OkuciumenvHvle C8OUCMBA  KOHYEHMPUPOBAHHOU CEPHOU  KUCIOMbI
[lomectute B npoOupKy 1-2 rpaHydasl IIMHKA M OCTOPOXKHO mpuieidte 1-2 mn
KOHIICHTPUPOBAHHOM cepHOM KkucioThl. Cierka Harpeite npooupky. Korna naunercs
BBIICJICHHE Ta3a, K OTBEPCTUIO NPOOMPKU MOJAHECUTE (PUIBTPOBAIBHYIO Oymary,
CMOYEHHYIO pacTBOpOM coyii cBuHUA. Eciam Oymara uepHeeT, TO BbIAEISAETCA
cepoBogopon H>oS, ecniu Oymara He 4YepHEeT M HET OcCajKa KOJUIOUIHOM Ccepbl, TO
Bbiiengercs SOz, KOTOPbIM MOXHO OMNPENETUTh MO HW3MEHEHUIO OKPACKU BIIAYXKHOU
YHUBEPCAJTIbHON MHANKATOPHON OyMaru.

Onwvim 6. Boccmanogumenvhble c8olicmea muocyib@ama Hampusi

Hanetite B npoGupky 1-2 mn #tonHoi Boawl (I2 aq), 1 mu kpaxmana U mpuiIMBaiTe
pactBop TUOCyJb(daTta HaTpus NarS;O3 10 MCUE3HOBEHHUS! CMHEH OKpacKu Kpaxmara.
Hamumure  ypaBHenue  peakuuu. Ilouemy  twocynbdar Hartpus  oOnagaer
BOCCTAHOBHUTEJIbHBIMU CBOMcTBamMu? Hamummmte ero rpaduyeckyro hopmyiy.

Onwvim 1. [lonyuenue xnopa (0emoHcmpayuonHbiii)

[Tomecture B mpoOUpPKY HEMHOTO (Ha KOHYHMKE Imatens) kpuctammdeckoro KMnOg.
[Tpuneiite 1-2 mun xkonuentpupoBaHHOWHCI. OTMeThTe IBET M 3amax BbIACISIONIECTOCS
xjiopa. Hanuiure ypaBHeHUE PeaKIUH.

Onwvim 8. [lonyuenue 6poma (noo mseot) Ilomecture B CyXyro MpoOHPKY HEMHOTO (Ha
koHurke mmarensi) KBr u paBHoe konmuectBo Kpucrtamumyeckoro KMnOg. K aroit
CMECH OCTOPOXKHO a00aBbTe 1 M1 cepHOM KHUCHOTHI (2H). OTMEThTE LIBET M 3amax
(HIOXaTh OCTOPOXKHO!) BBIICIIAIONIUXCS MTapoB Opoma. Hanummre ypaBHEHUS peaKIUU.

Onwvim 9. Ionyuenue tiooa

[Tomectute B CyXyro MpOOMPKY HECKOJBbKO KpucTauinkoB KI ¢ paBHBIM KOIHMYECTBOM
kpuctammmyeckoro KMnOs. K aToit cMecnm ocTopokHO TpuOaBbTe | MIT CepHOM
KHUCIIOTHI (2H) U clieTKa HarpeiTe. 3anuimTe HaOII0IeHUs U YpaBHEHHUE PEaKIuu.

Onwvim 10. Okuciumenvhbie c80UCMEA 2AN02EHO8

B Tpu npobupku Haneiite no 1-2 mi cepoBOAOPOAHON BOABI U 100aBbTE MO KAIISIM JI0
MOSIBJICHUSI MYTH B TIEPBYIO MPOOUpPKY - xsopHo# Boabl (Clz aq), Bo BTOpyto - OpOMHOM
Boabl (Bry aq), B Tperhto - HomHoM Boabl (I2 aq). HammmmTe ypaBHEHHS peakuuid
B3aMMOJICHCTBUS CEPOBOIOPO/IA C TAJIOT€HAMHU.

Onvim 11. Dxcmpakyus xaopa, opoma u 1oda u3 600HVIX pPACMBEOPOE MOJYOJIOM.
Bo3pMure Tpu npoOUpKH U HalleTe B OAHY NPOOUPKY XJIOPHOW BOABI, B JAPYIYIO -
OpOMHOM BOJIbI, @ B TPEThIO - HoAHOU Boabl. [IpuieiiTe B Kaxayro npooupky mo 1 mi
TonyoJsia. PacTBop mepemMemialTe CTEKISIHHOM MAJIOYKOM WM BCTPAXHUTE KAXKAYIO
MPOOUPKY HECKOJIBbKO pa3. Hanmummre HaOmroaeHMS.
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Onvim 12. CpaénumenvHas Xapakxmepucmuka OKUCIUMENbHbIX CBOUCME 2aN02€HO8.
Bossmute Tpu npobupku. B onny nmpobupky Haneiite 1-2 mn KBr, a B 1Be apyrue
npoOupku Haneitre mo 1-2 mn KI. Bo Bce mpoOupku mo6aBeTe ToOdyoJa (cion
npuMepHo B 1 c¢M mo BeicoTe). 3aTeM B NPOOUPKU ¢ OpPOMUAOM M HOAUAOM Kaaus
npuieiTe mo 1 M XJIOpHOU BOJBI, @ B TPEThIO MPOOUPKY ¢ MOAUAOM KaJlus - OpPOMHOM
Bozbl. CoJlepkKUMOe MPOOUPOK MepeMeniaiiTe, OCTOPOKHO BCTPSXHUTE U OTMETHTE LIBET
cios Tonyoja. Hamumure ypaBHEHHsI peakUHid, pacloiOXUB TaJOrEHbl B psiA MO
YMEHBIIECHNUIO UX OKUCIUTEIbHON aKTHBHOCTHU.

3aoauu u ynpasxcruenus

1. YkaxxuTe BO3MOXKHBIC CTEIIEHH OKHUCIICHUS CJIeayIomuX 3eMeHToB: a) O; 0) S; B) F;
r) CL; n) Br; e) L. IlpuBeaure npuMepbl COOTBETCTBYIOIINX COSTUHECHUM.

2. Kakue cBo#icTBa (OCHOBHBIE, KHCJIOTHBIC, OKUCIUTEIbHBIC, BOCCTAHOBUTEIIHHBIC)
umeroT coepunenus: a) O 6) S% B) S*; 1) S*; 1) CI'Y; e) CI°. Hanumure ypaBHeHUs
COOTBETCTBYIOIIMX PEAKIUN.

3. 3aKOHYUTH YPABHEHUS PEAKIIUI:

a) S SO, HzSOg N&HSOs N&zSOg Na,SO, BaSOq

6) Zn ZnS HZS S SOZ 503 H2804 BaSO4

B) FeS, SO, H,SO3; S Na,S NaHS H,S CuS

r) Nal NaBr NaCl Cl, KCIO; KCI AgCl

1) Cl, HCI Cl; KCIO KCI Cl; Ca(ClO),

¢) Br, HBr NaBr Br, HBr KBr AgBr

4. 1lpu HarpeBaHuu 245 T OEPTOJETOBOM COJIM YaCTh €€ Pa3JIOKHIACh C BbIACICHUEM
KHCTIOPO/Ia, a OCTajJbHas 4acTh COJHU - ¢ 00pa30BaHMEM TMepxiopaTa Kajlus U XJIOpHuaa
kanug. Onpenenute MacCoOBYIO JOJIIO IMEpXJopaTa Kajlus B TBEPJIOM OCTaTKE, E€CIH
BbIZIeTUI0Ch 13,44 11 kuciaopoaa (H.y.).

5. T'a3, oOpasoBaBmMiicsi Ha aHOJE NPU DIIEKTPOJIM3E PACTBOpA XJIOPHAA Kalud,
MOJIHOCTBIO mpopearupoBai ¢ 750 mu 20% pacTBopa MOaM[a HATPUS C IVIOTHOCTHIO
1,20 r/mn ¢ BeimenenueM noaa. Onpeaenure Maccy 00pa3oBaBIICTOCS TPH JICKTPOJIN3E
TUAPOKCUIA KAJIUS.

6. IIpu o6xwure 100 r mupuTa MONMYYHIIN a3, KOTOPBIM OYUCTUIIN OT TIPUMECEH, a 3aTeM
WCMOJIB30BAIM JUIsl MOJIHOW Heutpamm3anuu 400 mu pacTBOpa TMAPOKCUIA HATpUA C
MaccoBoir joied 0,25 wm mrotHOocThIO 1,28 T1/Mi. Ompenenute MacCOBYIO JIOJIO
MIPUMECEN B TUPUTE.

7. ITpu o6xwure 72 T cynb(umaa HEM3BECTHOTO JBYXBAICHTHOTO METaJJIa BBIJEIHIICS Ta3,
KOTOPBIM MOXET 00eCUBETUTH pacTBOp, coaepxkammii 80 r Br2. Omnpenenute 3TOT
MeTal.

8. I'a3, momy4eHHBIN TTPU 00KHUTe MUPHUTA, PACTBOPWIM B Bojie. K pacTBopy mo Karuisam
NP OPOMHYIO BOAY J0 IpEKpalleHusi o0eciiBeunBanusi Opoma, a 3aTeM J00aBHIH
n30bITOK XxJopuaa Oapusi. OTGUIBTPOBAHHBIM M BBICYIICHHBIM OCAJIOK HUMENI Maccy
116,5 r. Onpenenure maccy nupura.
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9. Yepes pactBOp, conmepxamuii 4.5 T voauaa Hatpus, nponyctwid 224 mia (H.y.)
razoobpasnoro xjopa. PactBop Bbimapuiu, a octatok mnpokamuwiu tpu  300C.
Omnpenenure Maccy Cyxoro ocraTka.

10. Xuyopar kanus MOABEPINIM TEPMHUUYECKOMY Pa3NIOKEHHIO B MpUCYTCTBUM MnO2.
[TomydeHHBIN OCTATOK pPAacTBOPWUIM B BOJAEC WU A00ABWIM K HEMY H30BITOK pacTBOpa
HUTparta cepedpa, noinyuuB ocagok 43,05 r. Onpenenure 06beM (H.Y.) BBIACIHUBILETOCS
MIPU Pa3sIoKEHUH XJIopaTa Kajaus KUCI0poa.

11. Ilpu yacTUYHOM pa3I0KEHUU MEpPOKcUaa Bogopoaa, Haxoasaueroca B 100 r 3,4%-
HOTO pactBopa, obOpazoBaiock 0,56 1 kuciopona (H.y.). Kakas dacte mepokcuia
Boj10poJia (B %) mo/iBepriach pazioxKeHUIo?

12. Yepes 100 mi pacTBOpa MOau[a HATpHS C IIOTHOCTHIO 1,20 T/MJI MPOMYyCTUIIH
razoo0pasueiii xmop. [lpu 3TOM OIWMH W3 TPOAYKTOB pEaKIMH TpPH BHIAPUBAHUH
pacTBOpa M TMPOKaJUBAHUMU TBEPAOrOo OCTaTKa Mepelen B ra3oo0pa3HOE COCTOSHUE.
Macca mpokalieHHOro octatka coctaBwia 1,5 r. Onpenenure MaccoByto aoiio (%)
MOIUIa HATPHS, COIEPIKABILETOCs B UCXOHOM PacTBOpE.

Jlaboparopuas padora 12. DJIEMEHTHBI VIB - VIIIB I'PYIIIL
XPOM, MAPI'AHEL, KEJIE30

Teopemuueckue 6onpocul

1. TTonoxxenue d-meTamuioB B epuogudeckoi cucreme. OCOOEHHOCTH UX DJIEKTPOHHOTO
CTpPOEHUS Ha MIPUMEpPE NEePEXOAHBIX MeTallIoB IV nepuona.

2. XapakTepHble 1 d-MeTa/uioB CTENEHU OKUceHus. [Ipumepsl coequHeHU B 3TUX
CTEIICHSIX OKHCJICHHS.

3. Ilpuponnsie coenunenus d-metamion. [lomydeHne MeTaios.

4. BzanmoencTBre METAIIIOB ¢ KuciiotamMu. IlaccuBanys MeTauios.

5. M3MeHeHHne KHUCIOTHO-OCHOBHBIX CBOMCTB THIPOKCHIOB C YBEIMYEHHEM CTEIICHU
OKHCJICHUSI METAJIJIa HA PUMEPE COCTMHEHUIN XpOoMa, MapraHiia 1 >Kejiesa.

6. HM3MeHeHHE  OKHMCIUTEILHO-BOCCTAHOBUTEILHBIX CBOWCTB  COEOMHEHHUH C
YBEJIMUYCHUEM CTEIICHU OKHMCJICHUSI METajlla Ha IPUMEPE COEAUHEHUN XpoMa, MapraHiia
U Kele3a.

7. KoopauHanimoHHbBIE cOeAuHEHNS d-MeTalIoB.

8. bronmorndeckast akTHBHOCTh MIPOU3BOAHBIX d-METAIIIIOB.

IKcnepumenmanbHan 4acmaoy

Onevim 1. Ionyuenue u ceoticmsa euopoxcuoa xpoma(Ill)

B npobupky ¢ pactBopom conu xpoma(lll) mo xamnsm npuineiite pactBop NaOH (2H)
1o obpazoBanus ocanka rujpokcuna xpoma(lll). O6paTute BHUMaHUE HA IBET OCAJKA.
[TonydeHHBIM OCamoOK pazdeiauTe Ha ABe NMpooupku. B mepByro mpoOHpKy mpuieiTe
pactBop HCI (2n), a Bo BTOpyIO - M30bITOK pactBopa NaOH (2H). Uto HaGmonaere?
Crnenaiite BbIBOJI O cBoMcTBax rugpokcuaa xpoma(Ill).
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CrCls + 3NaOH Cr(OH); + 3NaCl
Cr(OH)s + 3HCI CrCls + 3H,0
Cr(OH)s +3NaOH Nas[Cr(OH)e]

Onwvim 2. Boccmanosumenvhule ceolicmaacoedurenuti xpoma(lll)

B npob6upky c pactBopom cosu xpoma(Ill) npubasbre n3dbiTok pactBopa NaOH (2H) u
pactBop nepokcuaa Bogopoaa HoO; (3%) (umu OpomHuoit Boasl Bra(aq)).

[IpoOupky Harpeiite. Uto Habmonaere? Hanuimmre ypaBHEHHE PEAKIUU.

CI’C|3 + NaOH + H>0, Na,CrO4 + NaCl + H,O

CrCl; + NaOH + Bra Na;CrO4 + NaBr + NaCl + H,0

Onwvim 3. Ilepexoo xpomama 6 ouxpomam

B npobupky c pactBopom xpomarta kanusa KoCrO, mpuneiiTe HECKOJIbKO Kamnesb
pactBopa H>SOs (2n). UYrto naOmomaere? K mnosydeHHOMY pacTBOpY HpuiiehTe
HeckosbKo Kanenb pactBopa NaOH (2n). Kak usmenuiics et pactsopa? Kakue noHbl
CYLIECTBYIOT B BOJHBIX pacTBOpax Xpomara M Auxpomarta Kanus? Hanummure
YpaBHEHHS peaKIuil.

K>CrO4 + H,SO4 KoCroO7 + KoSO4 + HO

K,Cr,07 + KOH K,CrO4 + H,O

Onvim 4. OxkuciumenvHble C8OUCMBA OUXPOMAMA KAIUSL

Hanetite B n1Be npoOupku 1o 1-2 mut pactBopa nuxpomata kaiaust KoCroO7 u mo 1-2 mn
pactBopa H2SO4 (2H). JobGaBbTe B MepBYyIO MpOOHMPKY pacTBOpa MOJWA KaJHs, a BO
BTOPYIO TPOOUPKY - HEMHOTO KPHUCTAIMYECKOTO CyIb(hUTa HATpHs. 3amuIInTe
HAOJIIOJICHUS ¥ YPaBHEHHS PEaKIIMi, MOCTaBUB KOY(P(HUITUEHTHI.

K,Cr,07 + H,SO4 + K CI’z(SO4)3 + |, + K;SO4 + H,O

K,Cr,07 + H,SO4 + NaySO3 CI’z(SO4)3 + Na,S0O4 + K,SO4 + H,0

Onwvim 5. Ilonyuenue u ceoticmea 2uopokcuoa mapeanya(ll)

B mpobupky c¢ pactBopom conu wmapranua(ll) mpueiite pactBop NaOH (2H) no
oOpa3zoBanus ocanka ruapokcuna wmapranna(ll). OOpatuTe BHUMaHWE Ha IBET
oOpasytomerocs ocaaka. [lomy4eHHbINH 0caoK pasyieliTe Ha YeThIPe MPOOUPKH.

B mepByto nmpobupky npuneiite pactBop H2SO4 (2H), Bo BTOpyO - U30BITOK pacTBOpa
NaOH (2H), B TpeThio - OpomHO# Bombl Bra(aq). UeTBepTyro mpoOHMpPKY OCTaBbTE HE
KOTOpPO€ BpeMsi MOCTOSATh Ha Bo3ayxe. Uto HaOmogaere? Hanumwnre ypaBHEHUs
peakiuii. Crienaiite BbIBOJI 0 cBOMcTBax rujpokcuaa mapranma(ll).

MnSO, + NaOH Mn(OH), + Na;SO4

Mn(OH)z + H,SO, MnSO,4 + H,O

Mn(OH), + NaOH

Mn(OH); + Br, MnO; + HBr

Mn(OH); + O, MnO; + H,O
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Onvim 6. OxuciumenbHbie C80UCMEA NEPMAHSAHAMA KAIUS 8 KUCLOU, HelUmpaibHOU U
Weno4Hol cpedax

Haneiite B Tpu mnpoOupku mo 1-2 mu pacTBopa nepMaHraHata Kaius. B mepByro
npobupky npubaseTe 1-2 mu pactBopa HSOs (2H), Bo BTOpyro mpoOupky - 1-2 mi
JTUCTUJUTMPOBAHHOM BOJIBI, @ B TPETHIO TpoOUpKY - 1-2 M pactBopa NaOH (2H). 3atem
B KXyl NPOOUPKY NpubaBbTe HEMHOIO KPUCTAIUIMYECKOro Cyib(pUTa HATPUS
Na,SOs. Kak Bnmsier cpena Ha 3TH OKUCIUTENIbHO-BOCCTAaHOBUTENbHBIE pPEAKIUHU?
3anuiuTe HAOMIOACHHS U YPaBHEHUS PEakluid, MOCTaBbTE KOA(P(OUIIMEHTHI.

KMnO4 + HySO4 + Na,SO3 MnSO4 + NaSO4+ K,SO4 +

KMnO4 + H,0O + Na,SO3 MnO» + Na,SO4+ KOH

KMnO;s + KOH + Na,SO3; KoMnO4 + Na,SO4+ H,O

Onvim 1. B3aumooeticmasue dcenesa ¢ KUCI0mamu

[TomecTtute mo 1-2 Kycouka CTpYXKHU jkKejie3a B JBe MpoOupku. B mepByio mpoOupky
npuiieiite 1-2 mu pactBopa H2SO4 (2H), a Bo BTOopyto - 1-2 M pactBopa HNO3 (2H).
Yro nabmomaere? Hanumure ypaBHenus peakuuid. [lomHuTE, yTO mNpW AEHCTBUU
pa30aBJICHHON CEpPHOIl KMCIOTBI JKele3o Okucisgercs mo Fe?*, a mpu neiicTBum
pa30aBIeHHON a30THOM KUCIIOTHI - 10 Fe¥*.

Fe + H,SO, FeSO4 + H»

Fe + HNO3 FG(NOs)s + NO + H,0

Onvm 8. Ilonyuenue u ceoticmeéa eudpokcuoa owcenesa(ll) PactBopute B
TUCTUUTMPOBAHHOM BoJie HEOOJIbIIIOe KOMM4IecTBO cyibdata keneza(ll) u mpuneitte mo
kamwam pactBop NaOH (2n) wim KOH (2H) o mnosiBneHus ocajaka THUIPOKCHIA
xene3a(ll). O6parure BHUMaHuE Ha 1BET ocanaka. [lomydeHHBIN OcagoK pa3/enuTe Ha
Tpu mpoOupku. B mepByro mpobupky mnpuneite pactBop HCl (2H), Bo BTOpyIO -
U30BITOK pacTBOpa Ienoun (2H). TpeTbio MpoOUPKY OCTaBbTE Ha HEKOTOPOE BpeMs
MOCTOATHh Ha Bo3ayxe. OOpaTuTe BHUMaHWE Ha M3MEHEHHUE I[BETa B TPEThEH MPOOUpPKE.
Hanumure ypaBHeHus peakiuii. Crenaiite BbIBOJ 0 cBoMcTBax ruapokcuaa xemnesa(ll).
FeSO4 + 2NaOH Fe(OH), + NaxSO4

Fe(OH)z + 2HCI FeCl, + 2H,0

Fe(OH), + NaOH

Fe(OH), + O, +H,0 Fe(OH)s3

Onwvim 9. [lonyuenue u ceoticmea 2uopoxcuoa sxenesa(lll)

K pactBopy conu xkene3a(Ill) npuneiite no kamisim pactsop NaOH (2H) 1o nosBieHus
ocaaka ruapokcuaa xene3a(lll). O6paTtute BHUMaHue Ha UBET ocajka. [lomydeHHBII
0CaJIoK pa3fenuTe Ha JiBe mpoOupku. B mepByro npobupky npuieitte 1-2 mi pactBopa
HCl (2H), a Bo BTOpyr - u30bIToK pactBopa NaOH (2H). Hanumwure ypaBHEeHUs
peakiuii. Ob6nagaer nu rugpokcun xkenesa (III) amdorepubiMu cBOICTBaMHU B MSTKHX
YCHOBUSX?
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FeCls + 3NaOH Fe(OH); + 3NaCl
Fe(OH); + 3HCI FeCls + 3H,0
Fe(OH); + NaOH

3aoauu u ynpasxcuenus

1. Ykaxxute BO3MOXXHBIE CTETICHU OKHCJICHUS Cleayromux 3jeMeHToB: a) Cr; 6) Mn; B)
Fe; r) Co; n) Ni; e) V. [IpuBenute npuMepbl COOTBETCTBYIOIIUX COCTUHCHUH.

2. Kakue cBoicTBa (OCHOBHBIE, KHUCIOTHBIE, OKHUCIUTEIbHBIE, BOCCTAHOBUTEILHBIC)
umeror coeaunenus: a) Cr3; 6) Cr*®; B) Mn*%; r) Mn'’; n) Fe*?; e) Fe*®. Hanummure
ypaBHEHHUS COOTBETCTBYIOIIUX PEAKIIUH.

3. Hanummure ypaBHeHUs peakiuil CIeAYIONUX MPeBPaIICHUI:

a) Fe FeS Fe,O; FeCl; Fe(OH)s Fe,O3 FeO Fe

0) Fe FeSO. Fez(SO4); K3[Fe(CN)s] KFe[Fe(CN)g]

B) Fe FeCl; FE(NOg)s Fe,O3 FeO FeCl, FGC'gFG(SCN)3

F) Cr CrCly CI’(OH)Q CI’(OH)g Nas[Cr(OH)e] Cr2(804)3 CF(NO3)3

21) Cr CrCls CI’(OH)s NaCrO; CI’(NOs)g KoCrOs KyCr07 Cr2(804)3

e) Cr CI’C|3 K>CrOs K>Cr,0O7 Cr2(804)3 Nag[Cr(OH)e] CT(OH)3

x) Mn MnCl, Mn(OH); MnO, MnCl, Mn(OH), MnO Mn

3) Mn MnSQO, MI’](NOs)z HMnO; KMnOs KoMnOs MnSOg4

) Mn Mn(NO3), HMnOs KMnOs MnO; MnCl; Mn

4. Cmechp xnopunoB amtomuaus u xpoma(lll) maccoit 317 r ob6paboranu U3OBITKOM
pacTBOpa THUAPOKCHIA Kalus, a 3aTeM H30BITKOM XJOopHOW Boabl. K moiryueHHOMY
pacTBOpY IPWIMIIM PACTBOP HUTpaTa Oapus 10 MOJHOTO OcaxkacHus 126,5 T kenroro
ocanka. OnpenennTe MacCOBYIO OO XJIOPUIA ATIOMUHUS B UCXOJTHON CMECH.

5. Kene3nyro MIAaCTUHKY MOTPY3WJIM BHayaie B pa30aBIICHHYIO CEPHYIO KHCIOTY, a
3aTeM B pacTBOp cynbdara meau. [Ipu s3Tom B mepBoit peakuu Obuio cobpanol,12 i
rasa (H.y.), a BO BTOPOM peakIuu Macca IJIacTUHKY yBeIudmiack Ha 2,4 r. Onpenenure
Maccy BCETO MPOpearupoBaBILEro Keyesa.

6. Umeetcsa cMech MeTamudeckoro xene3a ¢ okcunamu >kenesa(ll) u xxenesa(Ill). 1 r
3TOM cMecu 00paboTaau COJITHOM KHUCIOTOM M moiyumiaud 112 mi (H.y.) Bomopoja.
HNanee 1 r ucxogHOW cMecH BOCCTaHOBWIM BoJopoaoM u moimyuwin 0,2115 r Bogbl.
Omnpenenute MaccoByro n0it0 okcuaa xene3a(ll) B ucxoanoi cmecu.

6. Cmechp okcumos xkene3a(ll) u xenesa(Illl) maccoit 1 T BOCCTAaHOBHIIM TOTHOCTHIO
Bogopoaom u noyumwiu 0,27 r Boael. Onpenenute maccy okcuaa xenesa(ll).

7. Kakyto maccy cmmaBa geppoxpoma Hago MpuUOaBUTH K cTaimu Maccor 60 Kr, 94TOOBI
MaccoBas J0Jisl XpoMma B cTaiu coctaBwia 1%? MaccoBas a0 XxpoMa B ¢eppoxpome
pasHa 0,65.

8. Ilpu pactBopenun 1,11 r cMecH JKeJIe3HBIX M aIFOMHUHHEBBIX OMMIOK B 18,3%-HoM
constHOM kucnoTe (rmmotHocTh 1,09 r/mn) Beimenmwiochk 0,672 1 Bomopoaa (rpu H.Y.)
Onpenenute MacCOBYIO 10O alFOMUHUS B CMECH.
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9. /s moJIHOTO XJOPUPOBaHUS 3 T MOPOIIKOBOM CMECH KeJie3a U MeJU MOTPedOBaIOCh
1,12 n xnopa (n.y.). Kakas macca 36,5%-Hoii consiHON KHUCIIOTHI npopearupyet ¢ 30 T
3TOM cMmecu?

10. IIpu B3aumoaeiicTBuM 22,4 T TPEXBaJEHTHOIO METaJIa ¢ XJIOPOM 00pa3oBaock 65
r xaopuaa. Onpeaenure 3TOT METalI.

11. Tlpu coxuranud MeTayla B KHUCIOpoae oOpazoBaiock 11,6 © okcuma, mis
BOCCTAHOBJICHHSI KOTOporo mo metauia Hago 4,48 n (H.y.) okcuma yriaepona (I1).
Mertann pacTBopwiin B pa30aBICHHOW CEpPHOW KHUCIIOTE, MOJYyYEHHBIM pPacTBOp J1aeT
TEMHO-CHHHI ocafok ¢ KpacHoii kpoBsiHou conbto  Ks[Fe(CN)s]. Omnpenenure
MOJIIPHYIO Maccy OKCHA.

Jlaboparopuas padora 13. KOPPO3USA METAJIJIOB

Teopemuueckue eonpocul

1. DNEKTPOXUMUYECKHUM ST HATIPSKEHUI METAIIJIOB.

2. lanpBaHMueckue dJeMEHThl. TUIMBl TaJdbBAaHWUYECKUX IIEMel: XUMHUYECKas,
KOHIIEHTPAIIMOHHAS, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHASI.

3. Tonoxumudeckue BUIbI KOPPO3HH.

4, MexaHu3Mbl KOPPO3MOHHBIX MPOIECCOB. XHMHUUYecKas Koppo3us (Ta3oBas,
KUJKOCTHAS). DNEKTPOXUMHUYECKAs KOPPO3us (TajJIbBaHOKOPPO3Hs, DIEKTPOKOPPO3US).

5. Koppo3noHHbie mporecchl Ha aHOAE M Karoje TalbBaHOmaphl. KwuciopomaHas
nenoispusanus. BogopoaHas aenoaspu3anys.
6. MeTobl 3aITUTHI OT KOPPO3HH.

IKcnepumenmanbHan 4acmao

Onvim 1. Koppo3us oyunKo8arnHO20 U JIYHCEHO20 dHcelle3d

3auncTuTe HAXXIavyHOW Oymaroi ABe skele3Hble MpoBoJjouku. [Ipukpenure K OgHON U3
HUX TPaHyJly IIMHKA, a K APYyroi — rpanyiy ojoBa. OmycTUTE MPOBOJIOYKHU B OTAEIbHbBIC
npobupku. B xaxmayio nmpoOupky mo6aBbTe mo 2-3- MJI JUCTHUTUPOBAHHON BOJIBI, 5
Karenb 2H pacTBOpa CEpHOM KHUCIOTHI M 1 Karuto pactBopa rekcarmanodeppara (11I)
kamus Ks[Fe(CN)s]. CpaBaute m3aMeHeHusi B obeux mpodOupkax. Cremaite BBIBOJI O
HaIPaBJICHUN KOPPO3UOHHBIX MPOIECCOB M MOATBEPIUTE €r0 YPABHCHHSIMHU PEaKITHH.
Ipumeuanue. T'ekcarmmanodeppar (III) xamms Ks[Fe(CN)s] wucnonp3yror mis
Ka4ecTBEHHOI peakiuy Ha UOH kele3a Fe?!, B pesynbrate KOTOpOil 06pasyeTcs TeMHO-
cunmii ocaiok KFe[Fe(CN)g].

Onvim 2. Kopposus sicenesa 6 npucymcemaeuu meou
B crakan o6vemom 50 My HaneiTe AUCTWIIMPOBAHHYIO BOJY, PacTBOPUTE B HEH
HEMHOr0 XJIopuJa HaTpus (KaTaiau3aTtop Koppo3uu), nobaBbTe 1 M pacTtBopa

47



rexkcauunanogpeppara (III) xanus u Heckonpko Kamenb ¢eHondranenHa. OnycTure B
CTakaH TEPEBHUTHIE MEIHYI0O M IKEJIE3HYI0 MPOBOJIOUKH. Yepe3 HECKOIbKO MHHYT
OTMEThTEe HabIofaeMble sSBICHUS. 3alUIINTE YPABHEHUS KOPPO3HMOHHBIX MPOIECCOB,
CHEJIaUTE BBIBOJ.

Onvim 3. Kamanuzamopwi (cmumynsimopsit) Kopposuu

Haneiite B mpoOupky 2 Mi 2H pacTBOpa COJISIHOM KHUCIOTBI M OIYCTUTE B HeEe
AIIOMUHUEBYIO TpoBOJIouKy. Maer nm peakuus? [{oGaBpTe B mpoOUpPKY HEOOJBIIOE
KOJMYECTBO KPHUCTAJUIMYECKOTO XJOpUJa HaTpus. 3anuiute HaOmonenus. Chenaiire
BBIBOJI O BIMSIHUU CTUMYJISITOpPA KOPPO3UHU Ha CKOPOCTH Ipoliecca.

Onvim 4. 3awyuma om xopposuu. Oxcuouposanue

3auncTuTe HaXKIA4HOM Oymaroi 2 >Keie3HbIX I'BO3Jsl U OJMH U3 HUX MOMECTUTE Ha 5
MUHYT B TPOOMPKY C KOHIEHTPUPOBAHHOW a30THOM kucinoTou. [Ipomoiite rBo3nu
BOJIOM M OIyCTUTE HMX B CTakaH C pa30aBIeHHOW CepHOM KucioToil. CpaBHHUTE
MHTEHCUBHOCTh BBIICJICHUS Ta3a B o0oux ciydasx. Hamuimure ypaBHEHUS peakiuii,
CcIleJIaTe BBIBOJI.

Onvim 5. 3awyuma om xoppo3zuu. Mneubuposanue

B nBe npoOupku moMecTHTe HEMHOTO JKEJE3HBIX OMWIOK, J00aBbTE B OAYy U3 HUX 1 M
pactBopa hopmanuna (CH20) u npuiieiite B Kaxayro MpoOUpKY 1o 2 M1 pa30aBIeHHOM
COJITHOM KHCIIOTHl. CpaBHUTE WHTEHCUBHOCTH BBIJCJIICHUS Ta3a B KaxJAOW MpoOUpKe.
Harmummwure ypaBHeHUS peakiui, cienaiTe BHIBOA O BIMSHUM MHTHOUTOpA Ha IMPOIECC
KOPpPO3UHU.

3aoauu u ynpasicnenus

1. Beruucaute noTeHUMaa BOJOPOJHOTO 3JIEKTPOAA, OTPY>KEHHOTO a) B PacTBOpP C
pH=3,5; 6) B pactBop c pH=5; B) pacTBop ¢ pH=10,7; c) B pactBOp ¢ pH=14.

2. TloteHuuan BOAOPOIHOTO AJIEKTPOJa B HEKOTOPOM BOJHOM pacTBOpe paBeH — 118
MB. Beruncnure aktuBHOCTh HOHOB H+ B 3TOM pacTtBope.

3. Bomoponnsiii snmektpon morpyxeH B pactBop ¢ pH=0. Hackonbko u3meHHUTCS
MOTEHIMAJ AJIEKTPOIa, €CJIM pacTBOp HEWTpanu3zoBarh a0 pH=7?

4. BpluMcIUTE SIEKTPOAHBIN MOTEHIMAT HUKEJIS, OMYIIIEHHOTr0 B PACTBOP €r0 COJIH
koHneHTparuu: a) 0,01 mons/n; 6) 0,1 moine/it; B) 0,5 Monb/i; ) 1 MOIB/.

5. Bbluucnure 3.4.c. KOHUEHTPALMOHHOI'O TaJlbBAHUYECKOrO 3JeMeHTa (B
MUJUUTUBOJIBTAX), COCTOSAIIETO W3 IIMHKOBBIX 3JEKTPOAOB, OMYIIEHHBIX B PACTBOPHI
cyJibdaTa HMHKa ¢ aKTUBHOCTHIO 2.10-2 1 3,2.10-3 moub/1.

6. Bperuucaute 3.71.C. KOHIICHTPAIIMOHHBIX AJIEMEHTOB (pacTBOpPHI comepkat mo 0,1
Moab/1 KNO3): a) Ag/AgCluac.//Aglnac./Ag; 6) Ag/AgsSnac..//.AgCluac./Ag.

7. Tlpu xakoif aktuBHocTH Pb%'3.1.c. ranpBanudeckoro snementa Phb/ Pb?*//H'/H;
OyneT paBHa HyJ10? Bo3MoskHa 1 TaKasi aKTUBHOCTH?
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8. B kakoMm HampaBieHnH OyAyT MEpeMemaThCs 3JCKTPOHBI BO BHEIIHEH Ienu
ranbBaHMYecKoro snementa Mg/Mg?*//Fe*/Fe, ecnum KOHLEHTpAlMH DIEKTPOIUTOB
paBHbl 1 Monb/n? HackombKko U3MEHHUTCS 3.7.C. 3TOTO 3JEMEHTa, €CIIU PaCTBOPHI 00EUX
coJieit paz6aButh 10 KoHueHTpauuu 0,03 Monb/n?

9. Hamummure ypaBHEHHs] KOPPO3HOHHBIX MPOIECCOB JTY>KEHOTO JKelie3a a) B KUCION
cpene; 0) B mieno4HOM cpene. Hamummre ypaBHEHHS KOPPO3HOHHBIX MPOIECCOB
OIIMHKOBAHHOTO eJie3a a) B KUCJIOM cpejie; 0) B 1IeTOUHOM cpeie.

JladopaTopHnas padora 14. JIEMEHTBI IB U 1IB I'PYIIII. ME/Ib, INHK.

Teopemuueckue eonpocwi

1. Ionoxxenune Meau, cepedpa M LMHKA B nepuoanueckon cucreme. OCOOEHHOCTH HMX
AIIEKTPOHHOTO CTPOEHUS MEJIH.

2. XapakTepHble CTCIEHU OKHUCIEHUS JJisi Menu, cepebpa u 1uHKa. [Ipumepsr
COCJIMHEHUN B 3TUX CTEICHSIX OKUCIICHUS.

3. [Ipupoanbie coeMHEHUS MeIH, cepedpa u uHKa. [lonydyenne MeTaos.

4. BzaumopeiicTBue Meau, cepedpa v IMHKA C C KUCIOTaMHU.

5. AMdoTepHBIe CBOMCTBA THAPOKCHUIA ITUHKA.

6. OxucnutenbHble cBoMicTBa coenuHenuit Mmenu(ll) u cepedpa(l).

7. KoopauHalMoHHbIe COeIMHEHUS MeIU, cepedpa U IUHKA.

IKcnepumenmanvHas 4acmo

Onwvim 1. B3aumooeticmaue medu ¢ KUCI0mamu

a) [lomectute B MpoOUPKY HEMHOTO CTpYXeK Mmenu u npuieite 1-2 mun H2SO4 (2nH).
OtMeTbTe OTCYTCTBHE U3MeHeHud. [lpumelite B TPOOHMPKY HECKOJIBKO Kareib
nepokcuaa Bogopoaa (H2O2) u cierka BCTpSIXHHUTE CoepKUMoe MpoOupku. OTMEThTe
U3MEHEHHE OKpacKh pacTBopa M OOBICHHUTE Mpoucxonsiiee sipneHue. Hamwummre
YpaBHEHHE PEAKIUU.

Cu + H,SO4 paso.

Cu + H,SO4 + H,O, CuSO4 + H,O

0) IlomectuTe B 1aBE MPOOMPKHM HEMHOTO MEIHBIX CTPYXEK (OMBIT MPOBOIUTE O]
TsAroil). B nmepByto npoOHpKy HalleliTe HEMHOTO KOHLICHTPUPOBAHHON CEPHOM KUCIOTHI
u "Harpeute. Uto Habmonaere? Hanmumure ypaBHeHue peakiuu. Bo BTopyro mpooupky
MpUJeiiTe HEMHOTO KOHUEHTpUpOBaHHOW a30THOM kucioTel HNOs3. Uto HaGmtonaere?
Hanuimure ypaBHeHUE peakini.

Cu + HySO4 xorm. CuSOq4 + SO, + H,O

Cu + HNO3 konn. Cu(NO3), + NO; + H,O

Cu + HNO3 pa36. Cu(NOs3)2 + NO + H,O

Onwvim 2. [lonyuenue u ceoticmea 2uopoxcuoa meou(ll)
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Haneiite B mpobupky 5-6 xanens pactBopa conu meau(Il) u nodasbre Takoi ke 00beM
mienour NaOH (2n). Hanumure ypaBHEeHHE peakuu, OTMETUB LIBET OCAKA.

Pa3znenure ocanok Ha Tpu npodupku. B nmepByro npoOupky npuneite 1-2 mu pactBopa
H,SO4 (2H), a Bo BTOpyto - 1-2 M pactBopa NaOH (2H). Uto nabmtonaere? [lposiBusier
JU TUJIPOKCUJ MEAU B ATHX YCJIOBHSIX KUCJIOTHbIE cBoiicTBa? Hamummre ypaBHEHMS
peakiuii. TpeTbto npobupky ¢ ruapokcuaom meau(ll) narpeiite Ha BoasHoi 6ane. Uto
HaOmonaere? CraemaiiTe BBIBOJ O TepMHUECKOW ycToumBocTu ruapokcuaa meau(ll).
Hanumure ypaBHEHHE peakiuu.

CuSO4 + NaOH Cu(OH); + Na;S04

CU(OH)2 + H,SO, CuSO4 + H,O

Cu(OH), + NaOH

Cu(OH),CuO + H,0

Onvim 3. Oxkucaumenvhule ceoticmea uona meou(ll)

Haneitte B mpoGupky npumepno 1 mn pactBopa cynbdara meau(ll) m moGaBbre
HemHoro pactBopa KI. HaGmromaiiTe u3aMeHeHune B OKpacke pacTBOpa U BBINAJCHUE
o6emoro ocagka Cul. Jlob6aBpTe HECKOJBKO Kamelb Kpaxmana. [loyemy kpaxman
OKpacuJicsl B ciHUM 1BeT? Hanumure ypaBHEHHE peaklUH.

CuSO, + KI Cul™ + I, K;SO4

Onwim 4. Ionyuenue ammuaxama meou. Kauecmeennas peaxyus na uon Cu®*

Hanetite B npoOupky 2-3 karu pactBopa cyibdara menu(ll) u npuieiite takoe xe
konnuectBo pactBopa NH4OH (2H). CocraBbTe ypaBHEHUE PEAKIMU U OTMETHTE I[BET
ocanka cyiabdara rtuapokcomeau(ll). Ilo xammam gobGamisiiTe B NPOOUPKY
KoHIeHTpHupoBaHHbIi pactBop NH4OH (25%). HabGnronaiite 3a pacTBOpeHHEM Ocaika U
M3MEHEHHEM OKpacKM pacTBopa BcleacTBue obOpaszoBaHus noHoB [Cu(NHz)a]?.
CocTaBbTe ypaBHEHUE PEAKIIUH.

CuSQO4 + NH,OH (CUOH)2804 + (NH4)2804

(CUOH)2804 + (N H4)2804 + NH4,OH [CU(NH3)4]SO4 + H,0

Onvim 5. B3aumooeticmaue yuuka ¢ Kuciomamu

B tpu mpoOupku nomecture no 1-2 rpanynsl uuHka. B nepByto npobupky npuieiite 1-
2 wmn pazbasiaenHoir HpSOs4 (2H), BO BTOpyl - KoHIEHTpupoBaHHOW 98% H»SO4
(ocTopoKHO HarpenTe), B TpEThI0 MPOoOUpPKy npuiieite pasdasnennyro HNO3z (2H). Uto
HaOmomaete? Hamumumre ypaBHEHUS peakIuii M TOCTaBbTEe KOI(PPUITUEHTHI.

Zn + H,SO,4 ZnSO4 + H»

Zn + HySO4 koum. ZnSO4 + S + H0

Zn + HNO3 koH1I. Zn(N03)2 + NO, + H,0

Zn + HNO3 pa36. Zn(N03)2 + N, + H,0O

Onvim 6. Bzaumooeticmeue yunka ¢ weio4amu
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[TomecTtute B mpoOupKy 1-2 rpaHynibl HMHKA U OPWIEHTE 2-3 MJI KOHIIEHTPUPOBAHHOTO
pactBopa NaOH. IIpoOupky Harpeiite. Boinenenue kakoro raza Bbel HaOmomaere?

Hanmmmure ypaBHEHHE peakiuu.
Zn + NaOH + H,O Nay[Zn(OH)4] + H»

Onwvim 7. [lonyuenue u ceoticmea euopoxkcuoa YyuHka

Haneiite B mpoOupky 5-6 kameiab pacTBOpa COJM I[HMHKA, MNPUICHTE MO KaruisMm
pazb6asnennsiii pactBop NaOH (2H). OtmerbTe 1BeT ocanaka. Ocajok THAPOKCUIA
LMHKA pa3JenuTe Ha JBe npoOupku. B mepByro npoOupky npuneite pactBop HzSO4
(2H) mo pacTBOpeHHS Ocajika, a BO BTOPYIO MpoOUpKy - u30bITok pactBopa NaOH (2h).
Cnenaiite BbIBOJ 00 aM(OTEpHBIX CBOMCTBAX TMAPOKCH/IA LIMHKA.

ZnCly + NaOH Zn(OH); + NaCl

Zn(OH)2 + H,SO, ZnSO,4 + H,0

Zn(OH), + NaOH Naz[Zn(OH)4]

Onwvim 8. [lonyuenue ammuaxama yurka

Hanetite B mpoOupky 2-3 Karim pacTBOpa COJIM IIMHKA U TIpuiieiTe 1-2 karum pacTBopa
NHsOH (2H) no BeImajzeHus Oenoro ocajka Truapokcuaa IuHka. J[o0aBbTe K OCaaKy
n30bIToKk  pactBopa NH4OH (2H) no pacrBopenust ocaaka. [lodemy ocamok
pactBopuics? OTMEThTE IIBET PACTBOPa W HAITUIIIUTE YPABHEHHUE PEAKIIMHM PACTBOPECHUS
ruApokcuaa ruHka B u30eitke NH4OH.

ZnCl, + NH,OH Zn(OH)z + NH4CI

Zn(OH); + NH,OH [Zn(NH3)s](OH):

3adauu u ynpasicnenus

1. YkaxxuTe BO3MOKHBIE CTENIEHU OKUCIICHUS clieayromuXx aneMeHToB: a) Cu; 0) Ag B)
Zn. IIpuBeaure npuMepbl COOTBETCTBYIOIIUX COCTUHECHUN.

2. Kakwue cBoiicTBa (OCHOBHBIC, KHCIJIOTHBIC, OKHCIUTEIbHBIC, BOCCTAHOBUTEIbHBIC)
uMmeloT coemuHenus: a) Cu'? 6) Ag', B) Zn*2. HamummTe ypaBHeHHS
COOTBETCTBYIOIIUX PEAKIUH.

3. Hanummure ypaBHEHUS peakiyii CIeAYIONINX TPEBPAIICHUINA:

a) Cu Cu(NO3); CuO CuCly Cu(OH); CuO Cu

0) Zn Nay[Zn(OH)4] ZnSO4 ZnCl; Zn(OH)2 ZnCl; Zn

B) Cu CuSO4 [Cu(NH3)4]SO, CuSO4 Cul

r) Ag AgNOsAgCIl [Ag(NHs),]Cl AgCl Ag.S

1) Cu CuCly; ZnCly Naz[Zn(OH)s] ZnSO4 Zn(NOs3), Zn

4. HacplllieHHbI pacTBOp MeaHOro kymopoca comaepxut 27,1% CuSO45H20. Yemy
paBHa MaccoBas 10 0e3BogHON coau CuSO4?

5. Kaxoit o0beM Bomopoma (H.y.) BblIensercss mpu B3aumoneiictBuu 130 r
METAJUIMYECKOr0 IUHKA C COJITHON KUCJIOTOM?

51



6. IIpu oGxure conu Meramuia(ll) B n30bITKE BO3yXa MONYYUIN CMECH JIBYX OKCHJOB,
OJIMH U3 KOTOPBIX Ia3000pa3Hblil. Takoe e KOJIMYECTBO 3TOr0 raz000pa3HOro OKCHUaa
BBIJICIIAETCSA MPHU HArpeBaHuu 25,6 T MeAW C KOHIIEHTPUPOBAHHON CEPHOUM KHUCIIOTOM.
Bropoit oxcun, comepxkammii 80,24% wmeramna(ll), obpaboranu 146 mi pactBOpa
cossiHOM kucnoThl ¢ 0=0,10 u p=1,05 r/mn. Onpenenure maccy HepacTBOPUBILIETOCS
OCTaTKa.

7. B pactBop cynbpara menu(Il) momectunu niaacTuHKy xenes3a maccoit 61,26 r. [ocine
TOr0, KaK IUIACTUHKY BBIHYJIM W3 pacTBOpa, NPOMBUIM W MPOCYIIWIH, €€ Mmacca
OKa3anach paBHOM 62,8 r. HailTu maccy Meau, BBIAEIUBILICHCS HA TUIACTUHKE.

8. 12,8 r cmnaBa MeAu ¢ antoMUHUEM 00paboTanu H30BITKOM COJITHOM KHCJIOTBHI.
OcTaToK MPOMBUIM W PACTBOPWIA B KOHLEHTPUPOBAHHOW a30THOM KHCIOTE. ITOT
pacTBOp BBIAPWIM, a CYXOM OCTaTOK NpoKanwid. Macca BemiecTBa mOCe
npokanuBaHus paBHa 4 1. OnpenenuTe MacCOBYIO OO MEJIU B CILJIaBE.

9. CninaB amoMHUHMS U MeU 00paboTanu U30BITKOM pacTBOpa TUAPOKCH]IA IIETOYHOTO
metaiia. [lpu stom Beimenwinoch 5,6 n raza (H.y.). HepactBopuBmmiics ocanok
OT(GUIBTPOBAIM, MPOMBUIM W PACTBOPWIIM B a30THOM KucioTe. PacTBop BbImapuiu
J0CyXa, OCTAaTOK MpoKadwik. Macca MOMydeHHOro mnpoaykra coctaBuia 1,875 T.
Onpenenure MacCOBYIO IO MEAU B CIUIABE.
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