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BBegeHue

MeToanyeckme ykasaHusi NO BbINOMIHEHUIO NabopaTOpPHbIX 3aHATUIA COCTaBMEHO B
COOTBETCTBUM C paboyen nporpammon amcumnnmiel OOO.12 Xumus ana obyyarowmxcs
no cneumansHoctn 35.02.10 O6paboTka BoAgHbIX Bropecypcos.

Pabo4ern nporpammon npegycmoTpeHo 20 akagemuyecknx 4acos Ha nposeaeHue 10
nabopaTopHbIX 3aHATUN.

Llenbto  npoBegeHus  nabopaTopHbIX  3aHATUA  SBRSeTCs  3akpensieHue
TeOopeTU4EeCcKNX 3HaHun, oTpaboTka NpMemMoB K NpPUOBpeTeHne HeoBXOOMMbIX HaBLIKOB
nabopaTtopHbiX  uccrnegoBaHun.  JlaBopaTopHbIv NPaKTUKyM HanpaeneH  Ha
CTUMYIMpPOBaHNE MO3HaBaTENbHOIO WHTEpeca Oby4alolmMXCa U  OpPUEHTUPOBaAH Ha
OyayLyto npodeccnoHanbHy0 AeaTenbHOCTb.

Mepen npoBegeHnem nabopaTOpHOro  3aHATUA  obydatwowmecs  0b6s3aHbI
npopabotatb COOTBETCTBYHOLNA MaTepuarn, YACHUTb Lefb 3aHATUSA, O3HaKOMUTbCHA C
coaepXaHnem 1 nocnenoBaTenbHOCTbIO €ro NPpoBeAeHUs, a npenogaBaTeflb — NPOBEPUTL
MX 3HaHMS U TFOTOBHOCTb K BbINOSIHEHUIO PaboThbl, MPOBECTM WHCTPYKTaX MO TEXHUKE
6esonacHoCTW.

JTabopaTopHble 3aHATMS BbIMOMHATCA B 06opyaoBaHHOM kabuHeTe xumuun. [Ons
BbINOSTHEHUS NabopaTopHOro 3aHATMS yyebHasa rpynna pas3buBaeTcs Ha ABe noAarpynnbl
(no 12—15 4venosek). HekoTopble OMbITbl MOryT ObITb BbIHECEHbI HA AEMOHCTPALNOHHbIN
akcnepumeHT. [lepen BbINONHEHMEM MepBOro nabopaTtopHOro 3aHATMS NPOBOAUTCSA
BBOAHbIN MHCTPYKTaX MO TexHuke GesonacHocTn Ans ydawmxca o6 obwmx npasunax
paboTbl M noBedeHus B nabopatopun Mo cneumanbHoOW MHCTpykumn. OTmeTKa o
npoBeAeHNM BBOLHOMO MHCTPYKTaXa no TexXHUKe 6e3onacHOCTX genaeTtcs B crneumanbHOM
XypHane nog pocnucb Yyyawmxcs. [lpu noarotoBke K nabopaTOpHOMY 3aHATUIO
npenogasatesnib U nabopaHT NPOBEPAIOT MCNPABHOCTb Heobxoammoro obopyaoBaHUSA U
KOMMNNeKToBaHne pabo4ero MecTa y4yallerocs.

Mocne BbINOMHEHMs ONbiTa 06yYaloLWNACA OOMKEH 3anMcaTb pesynbTaT UCMbITaHUS
C npuBeaeHneM HeobxoaumbIX Tabnuy, ypaBHEHWUI peakumin M pacdeTHbiX dopmyn. B
KOHLle oT4yeTa no nabopaTtopHOMY 3aHATMIO OBy4aloLLMICA AOIMKEH caenaTth 3aknioveHne
(BbIBOA), COMOCTaBMB OMbITHbIE [daHHble C TeopeTUYecKMMM  BblKnagkamu, Cco
CrnpaBoOYHbIMW AAHHbLIMMW.

3anucn genarTca NAaKOHUYHO M akKypaTHO B cneuuvanbHOW TeTtpaaw, Tabnuubl u
rpacukm — KapaHgaLlom.

B npouecce BbiNnoNHeHUA rnabopaTopHbIX 3aHATUA  HeobxoauMmo passBuBaTb

no3HaBaTeNbHbIN UHTEPEC, CaMOCTOATENbHOCTbL oObyyatouierocd, obpawaTb ocoboe

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx



KMPK BIrAP® ®I'EOY BO «KI'TY»

MO-35 02 10-O0A.12.13 |

XMUA C. 4/40

BHMMaHME Ha WHTErpaTMBHbIA NPUHUMN B OOyYeHuW, NpuBMBaATbL CTyAeHTaM yMeHue
TWaTenbHO BbINOMHATL paboTy, GepexHO OTHOCUTbCs K rlabopaTopHoOW nocyge wu
npubopam, 3KOHOMHO pacxofoBaTb PeakTMBbl, CTPOro cobnogate Mepbl 6e30nacHOCTU
npu paboTte B kKabuHeTe, paumoHanbHO MCNonb3oBaTh paboyee BpeMms.

KoHTponb 1 oueHka 3HaHUIN, oby4vatowmxcsa 4OMKHbI MPOBOAUTLCA CUCTEMATUYECKN
nocre Wu3ydeHuss Kaxaon TeMbl npeameta. 3OTO AOMMKHO OCYLLEeCTBAATbCA MyTeMm
POHTANBHOIrO W WHAMBWUAYANBHOIO OMNpPoca, TEeCTUPOBAHUSA, 3aLUUTON KOHTPOSIbHOM
3agauun no pesynbTaTtam cobecegoBaHus BO BpeMsi labopaTopHbIx 3aHAaTuK. Mpu oueHke
nabopaToOpHOro 3aHATUS YYUTLIBAOTCA TEXHUKA €€ BbINOSIHEHUS, Ka4yecTBO OhopmMIieHUs
nabopaTopHOro XypHana, TOYHOCTb pe3yrbTaToB aHanmaa.

Mocne «kaxpgoro nabopaToOpHOro 3aHATUA npoBoAUTCA 3adveT. Ha 3avete
obyvaloLNNca OOIMKEH: 3HaTb TEOpUId MO [aHHOW Teme; MOSICHUTb, Kak MpOBOAUTCH
nabopaTopHbIN 3KCMNEPUMEHT; yMeTb MpOaHanuM3MpoBaTb MOMyYeHHble pesynbTaThl (B
COOTBETCTBUN C OCHOBHbIMM TPebOBaHMAMM K 3HAHMAM W YMEHUSIM MO [aHHON Teme
paboyen nporpammbl).

B pesynbtate ocBoeHuss matepuana no nabopartopHbiM 3aHATUSAM Yy oBydatomxcs
dopmupytotcsa cnegyrowme komneteHuun: OK 01, 02, 04, 07.

K BbInONHeHMO NnabopaTopHbIX 3aHATUIA 0By4YatoLmMecs ONYCKaTCA TONbKO nocrne
NMPOXOXAEHUS WHCTPYKTaxa U obydyeHuss npaBunam TexHuku 6e3onacHoCTM U
NPOTMBOMNOXAapPHbIM NpaBuiam, MNPOBEPKM YCBOEHMS MpaBuil U COOTBETCTBYIOLLEIO
odhopmneHns gonycka k paboTe B cneunanbHOM XXypHare.

MpaBuna TexHukn G6esonacHocTn. ObyyaloLWmMecs HeCyT NMYHYK OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHnn TEXHNKM 6e30NacHOCTH.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MepevyeHb NaGOpPaATOPHbLIX 3aHATUN
Kon-
Ne n/n HanmeHoBaHMe nabopaToOpHOro 3aHATUSA BO
4YacoB
1 OsHakomneHne ¢ nabopaTopHbiM oO6opygoBaHMEM W MNpaBuniamm o
TEXHUKM 6e30MacHOCTH
2 CBouncTBa OKCUMAOB 1 OCHOBAHWUM 2
3 CsouncTtBa KUCnoT 2
4 Peakuun noHHoro obmeHa 2
5 OkucnuTtenbHble CBOMCTBA XpOMaTOB 2
6 'moponus coneun pasnnMyHoro Tmna 2
7 M3y4eHne cBOMCTB MeTaHa N 3TuUreHa 2
8 M3yyeHne cBOMCTB anbaerngos 2
9 M3y4eHne cBOMNCTB KapOOHOBBIX KMCAOT 2
10 KayecTBeHHbIe peakumn Ha HeopraHM4Yeckne BeLlecTasa 2
NToro 20

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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NNabopaTopHoe 3aHATHMe Ne 1 O3HakomneHue ¢ nabopaTopHbIM 06opyAOBaHMEM U
npaBunaMmu TeXHUKU 6e3onacHocTU

Llenb pabomai:

- W3yuntb npaBuna TexHuKMm 6GesonacHocTM npu paboTe B XMMUYECKOW
nabopartopum (kabuHeTte).

- [lo3HakoMUTbCA C YCTPOMCTBOM W OCHOBHbIMM NpuéMamu obpalleHus c
nabopaTtopHbiM 060pyaOBaHNEM.

- CdhopmupoBaTtb komneteHumn OK 01, 02, 04, 07.

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnbHoe obecriedeHue:

JTabopaTopHOoe obopyaoBaHue: wWTaTne, NPOBUPKN, CINPTOBKA, MEPHBIA LIMNNHAP,
wnaTtenb, XMMUYECKUI CTakaH, CTynka M NecTuK, nNuneTka, BOPOHKa, hmnbTpoBanbHas
Oymara

1. U3yyumb npaeuna mexHuku 6e3onacHocmu (Kpamko ogopmMumsb 8
mempadsb)

MpaBuna TexHukn G6esonacHocTn. Oby4vatomecs HECYT JIMYHYIO OTBETCTBEHHOCTb
3a HecobniogeHne TpeboBaHM TEXHUKM Be3onacHocTu. [lanee nepeyuncrieHbl OCHOBHbIE
TpeboBaHNA TEXHMKM BE30MAaCHOCTN.

1. Mpwn BbINONHEHMM NAbopaTOPHbLIX 3aHATUIA cregyeT CTPOro PykoBOACTBOBATbLCS
MeToamMyeckumm nocobusamu. Jlioboe OTKIMOHEHUE OT MEeToOMKM WU MNopsiAka aHanuaa
BO3MOXHO TONbKO C pa3peLleHns npenogaBaTens.

2. PaboTas ¢ XMMU4YeCKUMN peakTnsamun, Heobxoammo mnsberatb UX nonagaHua Ha
pykun. Henb3s TporaTb nNuuUO W rnasa pykamu B npouecce paboTtbl. 3anpeliaeTcs
npuHUMaTb NULLY B KabuHeTe, B T.4. XeBaTenbHy pe3uHKy. [ocne paboTbl Heobxoanmo
TWaTeNbHO BbIMbITb PYKMU.

3. 3anpewaeTca npoboBaTb XMMUYECKME BeLLeCTBa Ha BKyC. HioxaTb xmmunyeckmne
BELLEeCTBa MOXHO, TOMbKO Hanpaensas Kk cebe napbl N rasbl ABMXEHUWEM PYKU, a He
BAbIXasA 3anax NofIHOW rpyabto.

4. [Ons paboTbl MOXHO WCMONbL30BaTb TOMBbKO pPEeaKTUBbI, Haxoasiwumecss B
XMMUYEeCKoM nocyae, CHabXXeHHOM 3TUKETKaMM C Ha3BaHUSMUN peaKTUBOB.

5. 3anpeluaeTcs HaKNOHATL HaL4 COCYOM, B KOTOPbIN HanMBaeTCs XUOKOCTb UNn B
KOTOPOM OHa HarpeBaeTca (KMMWT), Tak Kak OpbI3rn XUOKOCTM MOryT nonacTb B JMLO U

rnasa. 3anpeluaeTcs HarpeBaTb XWOKOCTM B repMeTUYECKMN 3aKpbITON nocyae.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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7. MNpu nepemelieHnn KONG N XUMUYECKUX CTAKaHOB C FOPAYUMM KUOKOCTAMM
HY>XHO cObntogaTb MOBbLILLIEHHY OCTOPOXHOCTb.

8. 3anpewaeTca BKAOYEHUE MOCTOPOHHUX 3SNEKTPONpMOOpoB, B YaCTHOCTU
3apsAnHbIX YCTPONCTB MOBUIbHBIX TeNedoHoB, 6e3 pa3spelleHns npenogaBaTens.

9. lNpn HarpeBaHun BewecTBa B Npobupke €€ cHayana HeobxoauMMO LENUKOM
nporpetTb Hag nraMeHeM; OTBepCTUe NpodupKM HanpaenATb B CTOPOHY OT cebs, n oT
cocenen.

10. CobntogaTb 0ocobyt0 OCTOPOXHOCTb Mpu paboTe C eaKkMMWM BellecTBaMn —
kncrnotamm un wenovamu! [pu pasbaBneHnn KUCNOTY MEANIEHHO HanvMBakT TOHKOM
cTpymnkon B Boay!!!

lMepeasi noMowb Npu HecHacmHblX crny4dyasax

Mpwn oxorax HeobxoamMmo cobniogaTth cneayoLme npasuna:

- NpU nonagaHuM KUCNOT M LWWeNovYern Ha KOXYy M npu HebonbLoM oxore
NnopaXeHHoe MeCTO HeMeLneHHO NpOoMbIBaloT 6GONbLUMM  KONIMYECTBOM NPOTOYHOM
BogonposoaHon Boabl B TedeHne 10 - 30 MuH;

- MpU TEPMUYECKMX OXorax nocne o6paboTkm Bogon OBOXCKEHHOE MECTO
NPOMbIBaAOT PacTBOPOM MNepMaHraHata Kanusa unm 3TUIOBbIM CMMPTOM U CMa3biBalOT
Ma3bto OT OXKOrOB;

- NPU XUMWYECKNX OXOrax KMCroTon oboxokeHHOe MeCTo nocne obpaboTku Bogom
npombIBalOT 5 % - HbIM pPacTBOPOM NUTLEBOWN coApl. [pn oxore Lwenoybo 060X KeHHoe
MecTo nocne ob6paboTkm BoooM NPOMLIBAKT 5 %-M pacTBOPOM YKCYCHOW KUCIIOThI;

- NPV 3Ha4YUTENbHbIX MNMNOWAaAAX MOPaXEeHUs WNu nNpu nonagaHum KACNOT U
Leno4en B rnasa Heobxoarma cpoyHast MegULUHCKas NOMOLLb.

B cnyyae nopesa paHy cnegyeT obpaboTaTb pacTBOpOM Moda wMnu nepokcuaa
BOAoOpoaa.

Mpun 3acopeHnmn rnas TBepabIMU YacTuLamMu He TepeTb rnasa, He genaTtb NoMbITOK
caMoMy yaanuTb COPUHKY, a HemeaneHHO 00paTnUTbCA K Bpady.

Mpn OTpaBneHUn XMMMYECKMMW BellecTBaMuM HeobOXoAMMO BbI3BaTb Bpada W
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWio nepsBon nomown. Ecnm oTpaBneHne Bbi3BaHO
BObIXaHNWEM SIAOBUTbLIX MapoOB MMM rasoB, HEOOXOoOMMO BbIHECTM MOCTpadaBLUEro Ha
CBEXMWIN BO34yX, €CNN XXe OHO NPOU3OLINO B pesynbTarte nonagaHus siga BOBHYTPb —
Bbl3BaTb PBOTY M AaTb NpOTMBOSAME, B Criydae HeobXxoanMMOCTM caenaTb UCKYCCTBEHHOE

OblXaHune. MCKyCCTBeHHOG OblXaHne NpoTnBONOKa3aHO Nnpun oTpaBJIEHUN XITOPOM.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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2.1 Paccmompemsb u Hapucogamb CnupmoeKy, 0603Ha4Yumb eé cocmaeHhble
Yqacmu

PucyHok 1 — Cnupmoseka
lMpasuna pabomesl co crupmoskKou:
1.CHATb KOMINayok
2.MpoBepuTb NNOTHO N NpuneraeT ANCK K OTBEPCTUIO cocyaa
3. 3axeub cnMpToBKY ropswen cnudukon (HESIb35 SAXKUITATb CITMPTOBKY OT
[PYIrOuv FOPSLLEN CMIMPTOBKM!)
4. [NoracuTb CNUPTOBKY HaKPbIB NyiaMs KONnaykom.

2.2 N3yyumb cmpoeHue niameHu, coeslamb PUCYHOK:

PucyHok 2 — lNnams

3. Paccmompemb u Hapucoeamb 06pa3ybl XuMu4yeckol nocyobl

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Tabrnuuya 1 — HasHayeHue 0CHOBHO20 XuMu4ecKo20 0bopydosaHusi

PucyHok

HasHaueHue

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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PucyHok Ha3Ha4yeHue

Cobopmynuposamb 6b1600, 0b60cHOBa8 HeobxoOumocmeb cobriroOeHUs npasusl

mexHuku be3onacHocmu.

NabopaTopHoe 3aHATME Ne 2 CBoOMCTBa OKCUAOB M OCHOBaHUN

Llenb pabomoi:

- I3yunTb cBOMCTBA OKCMAOB HA NPUMEpPE OCHOBHOTO.

- I3yunTb cBOMCTBa OCHOBaHUN.

- PaccmoTpeTb amgoTepHOCTD.

- CchopmmpoBatb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmusbi:
Mpobupku Hatpun metannmyeckum
CnupToBKa Okcunp, kanbuus
CTekngaHHas nano4ka ['mopokcma HaTpus, pacTBop
CrakaH Cynbdat megum (I), pactesop
MuHueTt Cynbdart xenesa (lll), pactBop
Cynbdat antoMmHmng, pacteop

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx




KMPK BIrAP® ®I'EOY BO «KI'TY»

MO-35 02 10-O0A.12.13 |

XMUA C. 11/40

CongHas kucnora, pactBop
deHondTanemH

JlTakmyc

MeTunopaHx

BobinonHeHue pabomei:

Onbim 1 B3aumodeticmeue 0CHO8HO20 okcuda ¢ 8000

B npobupKy BHECTM HEMHOrO (Ha KOHYMKE LunaTensd) okcuaa kanbuus, [obaBuTb
BoAabl, nepemewartb. K nonyyeHHoMy pacTBopy [A[006aBUTb HECKONbKO  Kanenb
deHondTanemHa unn nakmyca.

HabnodeHue: manuHoBbin LBeT. OKcua Kanbuus (KKeHas WU3BECTb) aKTUBHO
nornoLlaeT BoAy C BblaeneHnem Tenna
YpasHeHue: CaO + H20 — Ca(OH)2

Onbim 2 [lonydyeHue ocHo8aHuUl 8 pe3ynbmame 83aumodelicmeusi mMemarsnna ¢
gododl.

B dapdopoByo vawky wnum cTakaH HanuTb A0  MNOSIOBUHbI  ob6bema
ANCTUNNMPOBAHHON BoAbl. M3Bneyb NMHUETOM M3 OaHKM Kycovek MeTanimyeckoro
HaTpUs, OYNCTUTbL ero unbTpoBaHHOW Gymaron OT KEPOCUMHA WU MOMECTUTb B 4ally C
Bogow. Yto HabnogaeTca?

HaHecuTe CTeKnaHHOW NanoYkom Kanmw pacTBopa rmgpokcuaa HaTpusi Ha NOMoCKy
nakmyca, HabnoganTe 3a okpackon nHgukatopa. B aBe npobupku Hanente no 0,5 mn
pa3baBneHHOro pactBopa rMapokcMga HaTpusi U B OOHY M3 HUX A00aBUTb HECKOSbKO
Kanenb pactBopa METUIIOBOrO OpPaHXEBOro, a B ApPYryto — pactBop deHondTaneunHa,
Habnogatb 3a U3MEHEeHMEeM OKpacku pacTBopa. Pesynbtatbl HabnogeHun sanucatb B

OTYeT B Buae tabnuupl:

OcHoBaHue Okpacka nHgukaTopos

JTakmyc MeTunopaHx deHondTanenH

NaOH

YpasHeHue: 2Na + 2H20 — 2NaOH + H2 1
Onbim 3 lNony4eHue audpokcudos npu 83aumodelicmauu COSIU CO WESTOYbI.
B Tpu npobupkn HanuTb 1-2 MmN pacteBopa coneun:
B nepsyto — cynbgart xenesa(lll),
BO BTOpYto — cynbdpat megu(ll),
B TPETbIO — CynbdaTt MarHus.
[ob6aBunTb B Kaxayto Nnpobupky no 1-2 mn pacteopa Lenoyu.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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HabnodeHue 1 np: kpaCcHOBATO-KOPUYHEBbLIE KpUCTansbl Kybuieckon opmbl
YpasHeHue 1 np: Fe2(S04)3 + 6NaOH — 2Fe(OH)sd + 3Na2S04

HabnodeHue 2 nip: BbiNageHve ocaaka ApKo-ronyboro useta

YpasHeHue 2 np: CuSO4 + 2NaOH — Cu(OH)2{ + Na2S04

HabnodeHue 3 np: ocapok npeacrtaensieT cobown BewectBo ©Oenoro uBeTa,

KpucTansbl KOTOPOro Npu HarpeBaHuKn pasnaratoTcs. He pactBopsieTcsl B Boge.
YpasHeHue 3 np: 2NaOH + MgS0O4 — Na2S04 + Mg(OH)er

Onbim 4 Ceoticmea amgpomepHbIX 2UuOPOKCUO08
B npobupky Hanutb 1-2 mn pactBopa cynbdarta anioMuHus u gobaBnate no
Kannsm pacTteop Lienoyn o obpasosaHusa ocagka. lNonyyeHHbIn 0cagok NOMeCTUTb B ABE
npobupkn. B ogHy npobupKy BNUTb HEMHOrO pacTBopa rMApOKCMAA HaTpwud, B APYryro
CONSAHOWN KMCNOTHI.
HabnwoodeHue: 6enbli  0OCagoK rvapokcmaa antoMUHUST  pacTBOpsSeTca noA
JEencTBMEM LLENIoUN
YpasHeHue: Al2(SOa4)3 + 6NaOH — 2AI(OH)si + 3Na2S04
Al(OH)3 + NaOH — Na[Al(OH)4] TeTparngpokcoantoMmvHaT HaTpus

Ogopmums eb1800, ornvcas CBOMCTBA OCHOBaAHUW M CNOCOObLI MX NOSTy4YeHUst

Bonipocbi 0r1si caMornposepKu:

1. OxapakTepn3oBaTb CBONCTBA OCHOBHbIX OKCUAOB

2. [NepeuncnuTb OCHOBHbLIE CBOMCTBA OCHOBAHMWN.

3. MNepeuncnutb NpUMEHAEMbIE NHOMKATOPbI U UX OKPACKY.

4. YT0 Takoe aMpOTEPHOCTL?
NabopaTopHoe 3aHsATME Ne 3 CBOMCTBA KUCHOT

Llenb pabomei:

- PaccmoTpeTb 3aKOHOMEPHOCTU NPOTEKAHUSA peakUmii C KUCNIOTaMMu.
- CchopmmpoBatb komneteHumn OK 1, 2, 4,7, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku LInHK meT., rpaHynbl
CnunpToBKa CepHas kucnorta, pactsop
CTekndaHHas nano4ka CongHas kucnota, 1M pacTBop
dapdopoBag Haluka Okcug megu(ll)
'mopokcua HaTpusa, 1M pacTBop

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx



https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B1%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D0%BD%D0%B3%D0%BE%D0%BD%D0%B8%D1%8F
https://tutata.ru/chemistry/search?s=Fe2(SO4)3
https://tutata.ru/chemistry/search?s=NaOH
https://tutata.ru/chemistry/search?s=Fe(OH)3
https://tutata.ru/chemistry/search?s=Na2SO4
https://tutata.ru/chemistry/search?s=NaOH
https://tutata.ru/chemistry/search?s=MgSO4
https://tutata.ru/chemistry/search?s=Na2SO4
https://tutata.ru/chemistry/search?s=Mg(OH)2
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Hutpat cepebpa, pacTtsop
YHuBepcasbHbI NHOUKATOP

Teopemuyeckasi Yacmb:

Kucrnomamu Ha3blBalOTCS CrOXHbIE BELLECTBA, COCTOSILLME M3 aTOMOB BogopoAa M
KMCMNOTHbIX OCTaTKOB.

C TO4YKM 3peHnss Teopun SNEKTPONIUTMYECKOM Auccoumaumm KACIOTbl — 3TO
3NEKTPONNTbLI, ANCCOLMMPYIOLLIME B BOAHbIX pacTBOpax Ha kKaTUOHbI TONbKO Bogopoda H* n
aHMOHbI KUCITOTHbBIX OCTaTKOB.

MonyyeHne

1. BeckncnopoaHble KACMOTbl MOMy4alT CUMHTE30M M3 NPOCTbIX BELLECTB NEeTy4Ynx
coeanHeEHWI ¢ nocrneayLwmMm pacTBopeHnemM nx B soge. Hanpumep:

H2 + Cl2 — 2HCI — xnopoBogopoga, ras. Pacteopsiem ero B Boae, nonyyaem HCl —
XJTOPOBOAOPOAHYIO KMCAOTY — XXNOKOCTb.

2. PacTtBopeHue cooTBeTCcTBYIOLWEro okenga B soge: P20s5 + 3H20 — 2H3POa4.

3. OneKkTponn3 pacTBOpOB COSEN:

IMe¥TPOIEE

Na2SOs + 4H0 —2222% 5 11,504 +2H, T +0, T +2NaOH.

4. Bsaumogenctsme pacTBOPUMOM COMM C CUIbHOM KUCNOTOM (monyyaroT

HepacTBOpuMbIe, nerkoneTty4dune, cnabble kncnotbl): Naz2SiOs + 2HCI — 2NaCl + HzSiOs“L

-y
Na2C0s + 2HCI — 2NaCl + H2 CO3™* H20+ CO, T

dPusnyeckmne cBoMcTBa

BOoNbLWMHCTBO HEOpPraHMYecKNX KUCMOT XMAOKOCTW, CMeLUMBaloLLIMecs C BOAOW B
nobbIX COOTHOLWLEHMSAX, 3aTBepAeBalolMe MNpu HU3KUMX Temnepartypax; docdopHas
KMCNoTa - KpUcTannmyeckoe, noxoxee Ha neq BeLweCcTBO, XOPOLLO pacTBOPHAETCH B BOAE.
KpemHneBas kucnota TBepAoe BeELLEecTBO, HepacTBOpMMOe B Bode. HekoTopble KACMOThI
cywecTtBytoT Tonbko B pactBope H2Cr207, HMnOs. WX rngpatmpoBaHHbIE aHWOHBI
OKpalLeHbl B XapakTepHble LBeTa: opaHXeBbl, ononeToBbln. HakoHeL, Takme KUCIOoThI,
Kak xropoBogopogHasa, 6GpomoBogopofHas — neTyuvse, no3aTomy obnagatrT peskum
3anaxom. Kncnotbl MMET KUCNbIN BKYC.

XnmMunyeckme cBomcTBa

1. N3meHeHne uBeTa MHOANKATOPOB:

deHondranemH — 6ecuBeTHbIN,

nakmMyc — po30BbIi,

METUNOPAHX — KPACHbIN.

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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2. BsanmopenctBme c OCHoBaHuMAMM C obBpas3oBaHMEM CONM M BOAbl (peakuus
HenTpanusauun): H2SO04 + 2NaOH — Na2S0s + 2H20.

3. Bsaumopencrteue ¢ ocHoBHbiMM okcnagamn: H2SO4 + Na2O — Na2SOs4 + 2H20.

4. BanmogencTame ¢ ConsiMu:

a) MeHee neTtyvyne KUCroTbl BbITECHAOT Gonee neTtyvymne n3 nx conemn:

H2SO04 + NaCl — NaHSO4 + HCI T

KOHUY,. meepo.

6) 6onee cunbHblE KUCNOTbI BbITECHSOT MEHEE CUbHbIE U3 PACTBOPOB UX CONEN:

3HCI + NasPO4 — 3NaCl + H3POa.

5. BsaumopencTBMe C MeTannamu pasfiuyHbiX KUACMOT MpOTEeKaeT COrfacHo
MOMOXEHMIO METanMoB B psay HanpsKeHWN, KOTOPbIA XapakTepusyeT OKUCIUTENbHO-
BOCCTAHOBUTENbHYKD CMOCOOHOCTb  3NIEKTPOXMMUYECKOM CUCTEMbI «MeTanil - MOH
MeTannay»: Li KCa Mg Al Ti Cr Zn Fe Ni Sn Pb H Cu Ag Au

Ncxoas ns atoro, Bce Mmetansbl y,D,O6HO pas3gennTtb Ha TP YCIOBHbIE rpynnbl.

AKTUBHblE CpenHen akTUBHOCTU ManoakTuBHbie
Li K Ca Mg Al TiCr Zn Fe Ni SnPb Cu Ag Au
B3aumodelicmeue memarioe ¢ XxJiopoeodopoOdHOll Kucsiomoll
AKTVBHbIE CpeaHein akTMBHOCTU ManoakTnBHble
PearupytoT PearupytoT (naccmsmpyetcs Pb) He pearupytot
Hanpumep: Zn +2HCI — ZnClz + Ha T

LlenoyHble 1  Weno4YHo3eMernbHble MeTannbl C  pacTBOpaMu  KUCHOT
B3aMMOAENCTBYIOT B Be CTaauu: Na + HCI — NaCl + HzT

1).2Na + 2H20 — 2NaOH + Ha T
2). NaOH + HCl— NaCl + H20.
ManoakTuBHbIe MeTansbl, pacnoJioXXeHHbIEe B pAAYy Hal'lpﬂ)KeHMVl npaBee Bogopoaa,
13 pa3baBreHHOro pacTBopa KUCMOThI €r0 He BLITECHSIOT:  Cu + HCl —

B3aumodelicmeue memarnnoe ¢ pa3baesieHHOU cepHOU Kuciomou

AKTUBHblE CpefHen akTumB. ManoakTuBHble
PearupytoT PearnpytoT (naccusmpyetcsa Pb) He pearunpytot
Hanpumep: Zn + H2SO4 — ZnS0O4 + HzT

MarnoakTuBHbIE MeTansbl, PacrnosioXXeHHbIE B psiay HanNpsbKeHUn npaBee BoAOpoAa,
13 pasbaBreHHOro pactBopa KUCOoTbl ero He BbiTecHsAT: Cu + H2SO4 —

B3aumodelicmeue memassoe ¢ KoHueHmp. CepHol Kucriomou

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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AKTUBHbIE CpenHen akTMBHOCTU MarnoaktusHble
Pearnpytot Pearnpytot PearupytoT Cu, Hg
(maccusupytotea Al, Fe) He pearupytoT Ag,Au, Pt

B pesynbtate B3ammogencTensa obpasyotca cynbart meTtanna, Boga v ogvH 13
NPOAYKTOB OKUCINEHNSA CEPHOM KUCNOTbI:

S, H2S, SO2 S, HzS, SO2 SOz

Hanpumep: Zn + 2H2S04x) — ZnS0O4 + SO2 + 2H20,
4Zn + 5H2S04x) — 4ZnS04 + H2S + 4H20,
3Zn + 4H2S04) — 3ZnS04 + S + 4H20,
2H2S04() + Cu — Cu SO4 + SO2 + 2H20.
XonogHast KOHUEeHTpupoBaHHaA cepHas kucrota naccusupyet Al, Fe; npu
HarpeBaHMM NaccuMBUpPYOLLME MNSEHKM PacTBOPSIOTCA, M B3aUMOAEWCTBME C KUCHOTOM
npoTeKkaeT UHTEHCUBHO.

B3aumodelicmeue memarnoe ¢ pa3baesieHHOU a30mHoU Kuciiomou

AKTUBHblE CpenHen akTUBHOCTU ManoakTuBHbie
PearupytoT PearupytoTt PearupytoT Cu, Hg Ag,
(naccusupyetcs Ti) He pearupytoT Au, Pt

B pesynbraTe B3aumopenctBusi obpasyloTca HUTpaT MeTanna, Boga M OavH U3
NPOOYKTOB OKUCIEHMS a30THOW KUCIOTbI:
NH3, NHsNO3 N2 nnm N20 NO
Hanpumep:  10HNOs + 4Mg — 4Mg(NOs3)2 + NHaNOs + 3H20.

B3aumodelicmeue MemaJsisioe C KOHUEHMpuUPo8aHHOU a3omHoU Kucsiomolu

AKTUBHbIE CpeaHei akTMBHOCTU MarnoaktusHble
Pearnpytot PearupytoT (naccmsumpytoTcs PearupytoT Cu, Hg Ag,
Ti, Al, Cr, Fe) He pearnpytoT Au, Pt

B pesynbTate B3anmopencteus obpasyotca HuTpaTt Mmetanna, Boga n NO:2 (ras
Oyporo ugeta). lNpu B3anMOOENCTBUM C KUCIIOTOM aKTUBHbIX METannoB BO3MOXHO
BblaeneHne N20.

Hanpumep: 4HNO3 + Cu — Cu (NO3)2 + 2NO2 + 2H20.

10HNOs3 + 4Ca — 4Ca (NOs3)2 + N2O + 5H20.

Mpw B3aMMOOENCTBUN a30THOMN KUCNOTbI ntobon KOHLIeHTpaumu "

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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KOHLIEHTPMPOBAHHOW CEPHON C MeTannamm eo0opod HUKo20a He 8bioesissemcs.
XonogHasa KOHUEHTpMpOBaHHAsA as3oTHasi KWCnoTa naccuMBuMpyeT crieayrouime
meTtannel Fe, Cr, Al, Ti, HO Npn HarpeBaHUN B3aMMOLAENCTBUE ITUX METASIOB C KUCNOTON
npoTekaeT SHEPrn4Ho.
6. BsaumopenctBme c HemeTannamMm asoTHOM W KOHLEHTPUPOBAHHOW CEPHOM
KUCIOT: 3P + 5HNO3 + 2H20 — 3H3PO4 + 5NO,
C + 2H2S04x) — CO2 + 2S02 + 2H20.

7. Npwn HarpeBaHUM HEKOTOpPbIE KUCIOTbI padnaratotcs: H2SiO3 —*H20 + SiOo..

BbinonHeHue pabomei:

Onbim 1 B3aumodelicmgue Kucsiom ¢ memarsiamu

B npobupky NOMecTuUTb Kycoyek UuHKa M npunutb 1-2 mn pasbaBneHHOW CepHoWn
KNCNOTbI.

HabnodeHue: UMHK BbITECHAET BOLOPOA B BUAE Ny3blpbKOB rasa

YpaeHeHue: Zn + H2SO04 — ZnSO4 + Hz T

Onbim 2 B3aumodelicmgue Kucriom ¢ OCHO8HbIMU OKcudamu

B npobupky BHecnn HemHoro okcnga meam (1), nobasuTb 1-2 Mn pacTBopa CEPHOM
KMCIOTbI M HarpeTb 40 NOSIHOrO pacTBOpeHMs. B Kakon LBET okpaluMBaeTcs pacTBop?

HabnodeHue: B peakumnmn obpasoBarncs obmeHa cynbdaT meaun ronyboro useTa.
Kpuctannorngpat cynbata megm CuSO4*5H20 nmeeT ncrtopuyeckm Cnoxmslueecs
Ha3BaHWe — MeHbIN Kyrnopoc.

YpasHeHue: CuO + H2SO4 — CuSO4 + H20

Onbim 3 Bzaumodelicmgue Kucsiomsl ¢ OCHO8aHUEM

B dhapdoposyto Haluky HanuTb NpumMepHo 5 Mn 1M pacTBopa COMNSHOW KACHOTbI U
npnbaBnsaTb No kannsm 1 M pacTeop rmapokcmaa Hatpus. [Nocne npubaBneHus Kaxagomn
nponopumn pacTBop NepemMeLlnBaTh CTEKNAHHOM Nanoykon N UCMbITbIBATbL €ro 4eNCTBUE
Ha Nakmyc, NepeHOCs Kans pacTBopa (3TOW e Nano4vkon) Ha nakmycosyto bymary.
Heobxoaumo nony4nTb HENTPanbHbIN PacTBOP, KOTOPLIN HE A0MKEH NBMEHATb LIBET HU
CVIHUI, HM KpacHOW nakmycoBown Bymaru.

HabnodeHue: mannHoBasa okpacka dpeHondTanenHa ncyesaet nog 4eNCTBUEM
KaTMOHOB BOAOPOAA COMSAHOW KUCMOTbI (HenTpanu3sauuns)

YpasHeHue: NaOH + HCI = NaCl + H20

Onbim 4 B3aumodelicmgue cosiu ¢ Kucromou

B npobupky Hanutb 1-2 mn pazbaBneHHON CONSIHOM KUCMNOThbl U 06aBUTb HEMHOTO

pacTBopa HUTpaTa cepebpa.

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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HabnodeHue: BbinageT B ocagok 6enoro upeta
YpasHeHue: HCI + AgNO; = HNO; + AgC
Ogopmumb 8b1800, 0DOOCHOBaB CBOWCTBA KUCMOT, WCMNOSb3Yyst TEHEeTUYECKYHD

B3aMOCBA3b MeXAy KilacCamMu HeOpFaHquCKOVI XUMUMN.

Bonipocbi 0r1si caMorposepKu:
1. YTo Ha3bIBaeTCH KUCNOTON?
2. Kakve cBoncTBa NposiBASOT KACIOTbI?

3. C kaknmu meTannamum B3amMmMoaenCcTBYOT KUCNOTbI?

NabopaTopHoe 3aHATME Ne 4 Peakunn MOHHOro oomeHa

Llenb pabomei:

- N3yunTb ocobeHHocTn npotekaHms PUO.

- Cchopmmpoatb komneteHumnn OK 01, 02, 04, 07, J1IP 01, 04, 10, 18, 25.
Ucnonb3yemble ucmoyHuku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku 'mopokcua HaTpus, pacTBop
CnupTtoBKa CongHas kucnorta, pactBop
CTteknsaHHasa nanoyka Xnopwuga xene3sa (lll), pacteop

Cynbdpat megm (11), pacTBop

KapboHaT kanbuus, TB.

'mppokapboHaTt HaTpusa (nuwesas coga)

deHongTanenH

OvctunnupoBaHHas Boga

Teopemuyeckasi Hacmab:

Tak kak Mornekyrnbl SMNeKTPOonMTOB B pacTBOpax pacnagatTcs Ha WOHbl, TO U
peakuunn B pacTBopax 3MeKTPONMTOB NPOUCXOOAT MeXAY NOHaAMM.

Peakyuu, npomekarowjue Mex0oy UOHaMu, Ha3bl8aromcsi UOHHbIMU peaKyusiMu.

C y4yacTMeM WOHOB MOTyT MpoTeKaTb Kak OOMEHHble, TaK W OKUCMUTESbHO-
BOCCTaHOBUTENbHbIE peakuun. Hanpumep, B3auMOAEWCTBME MeXAy pacTBopamu AOBYX
conemu:

Na2S0s + BaClz = BaSO4{ + 2NaCl (1)

OTO ypaBHEHWe ABNAETCA MOJIEKY/ISPHbIM ypasHeHUeM, Tak Kak (opMyribl BCEX
BELLECTB 3anncaHbl B BUAe MOSeKyI.

C ydyeTOoM auccoumaumn CUNbHbIX 3NEKTPONIMTOB YpaBHEHME peakunn MOXHO

3anncaTb Tak:

2Na* + SO?%4 + Ba?* + 2CI = BaSO4{ + 2Na* + 2CI (2)

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Takoe ypaBHEHWE Ha3bIBAETCSA 10JIHbIM UOHHbIM YPagHEHUEM.

MoHbl Na* n CI- umetoTcs n B NeBOW, U B NPaBOM HYacTAX YpaBHEHUS, T. €. 3TU NOHbI
B peakumm yyacTus He NpMHMMALOT, X MOXHO UCKMOYNTD U3 yPaBHEHWS:

S0%; + Ba?* = BaSOsl (3)
lMonyyeHHOe ypaBHEHME HA3bIBAETCA COKpaUWEHHbIM UOHHbIM YPaBHEHUEM.

B ypaBHeHMsX peakuwii CTaBsAT 3HaK +, ecrnvm cpeay NpPoAyKTOB peakunn ecTb
0CafjoKk — HepacTBOpUMbIE WNM MaropacTBopuMbie BellecTsa. 3Hak T nokasbiBaeT
razoobpasHble 1 neTyyme coeguHeHus.

B MOHHbIX ypaBHEHUAX OpMyribl BELLECTB 3anuchbiBalOT B BUAE MOHOB MM B BUAE
MOIeKy .

B sude uoHoe 3anucbiBatoT OpMybl:

- cunbHbIX kuenot (HCIO4, H2SO4, HNO3, HI n gp.);

- CUIbHbIX OCHOBaHUK (wenoyen - CsOH, NaOH, KOH, Ca(OH)2, Ba(OH)2n gp.);

- pactBopuMsbix B Boge conen (NaBr, KNOs, BaClz, Al2(SO4)sn gp.).

B sude morneKkyn 3anncbiBaloT OpMy-bi:

- Boagbl H20;

- cnabbix kucnot (HNO2, HCN, H2COs, H2SO3, CH3COOH u ap.);

- cnabbix ocHoBaHun (NH4OH, Cu(OH)2, Fe(OH)s 1 ap.);

- MmanopacTBopuMbIx coneii (¥): AgCl, BaSO4, CaCOs, FeS u ap.;

- ampoTepHbIx rnapokenaos (¥): Al (OH)s, Zn(OH)2, Cr(OH)s n ap.

Bonblwas yactb Monekyn cnabbix 3feKTPONMTOB B pacTBOpE He AMCCOLMMPYET Ha
NOHbI.

B sude mornekyn Takke 3anvcbiBatoT:

- (bopmynbl razoobpasHbix BewecTts (COz2, SOz, Hz, H2S, NH3u agp.);

- bopMynbl okengos meTannoB un Hemetannos (Na20, CaO, P20s, SiOz, B203 u ap)

Peakumn obmMeHa B BOOHbIX pacTBOpax 3MIEKTPOSIMTOB MOryT ObiTb: MpaKTUYECKM

HeobpamumbiMu, T. €. npoTekatb OO KOHUa u" obpamumbimu, T. €. npoTeKaTb

OOHOBPEMEHHO B BYX NPOTUBOMOOXHbIX HANpaBneHnsx.
1) Peakuuu mex0y cunbHbIMU 3/1eKMpOosiumamMu 8 pacmeopax rpomekxarom 0o

KOHUA, UIu NMpakmu4yecKu HeobpamuMbl, KOraa UOHbI COeQUHSAOTCA APYr C APYroM U

obpasyioT:
a) masiopacmeopumbie geujecmea
Peakuyuu ¢ obpa3zogaHuemMm masiopacmeopuMbix 8euwecms, ebinadarouux 8 0cadok

CoctaBum MOJNeKynapHoe 1 WOHHOE YpaBHEHUA peakunun Mexay HUTPaToM

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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cepebpa (1) AGNO3 n xnopugom Hatpus NaCl:
AgNOs + NaCl = AgCI + NaNOs
Ag* + NOs + Na* + CI = AgCN + Na* + NO3
Ag* + ClI = AgCl
OTta peakuna obmeHa HeobpaTuma, NOTOMY YTO OAWMH M3 MPOAYKTOB yXOaAUT U3
cdepbl peakumn B BuAe HepacTBOPUMOro BELLECTBA.
6) manoduccoyuupyrouue sewecmsea — crnabble 3NeKTPONUTLI
Peakuuu, udyuwue ¢ obpasosaHuem mMaroduccoyuupyrouux eeuecms (crabbix
3/71eKmMposiumos).
MoneKkynspHoe 1 MOHHOE ypaBHEHMSA peaKkuun HENTpanu3aumm Mexay pactBopamm
rmgpokenga Hatpmss NaOH un cepHomn kncnotbl H2SO4:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H" + 2H* + SO4% = 2Na* + S04 + 2H20
20H" + 2H* = 2H20
Unun, cokpawlasa kKoadpuumeHTol, nonyynm: OH- + H* = H20.
B pe3ynbTaTte peakuun HenTpanuaaumm noHsl Bogopoaa H* n rmgpokcng-noHsl OH-
obpasyloT mManoguccoummpytone Monekynbsl BoAbl. lNMpouecc HewTpanu3auun nget Oo

KOHUAa, T. €. 3Ta peaKyus H606pamuma.

H2S04 + Ba (N03)2 = BaSO4! + 2HNO3 (4)
CUInbHbIE 3NTEKTPOJINTDI CUIbHBIN
ANEeKTPonuT

2H* + SO42 + Ba? + 2NO3 = BaSO4 | + 2H* + 2NO3-
S042 + Ba?* = BaS04 4

Al2(S0a4)3 + 3BaClz2 = 3BaSO44 + 2AICI3 (5)
CUIbHbIE 3JTEKTPOJINTbI CUIbHBIN
ANEeKTPonuT

2AI%* + 3S0%4 + 3Ba?* + 6CI = 3BaSOal+ 2APR* + 6CI
3S04% + 3Ba?* = 3BaS0O4 cokpaTuTb BCEe KOIDULIMEHTLI Ha 3
SO24 + Ba?* = BaSO4J..
CywHocTb peakumii (4) n (5), kak 1 peakumm (1), 3aknoyaeTcs B CBA3bIBAHUM MOHOB
S0%4 n Ba?* c obpasoBaHneM HepacTBopumoi conu BaSOa.
B) 2a3006pasHble unu nemyyue sewecmea
Peakyuu, npomekarowjue ¢ obpazosaHuem 2a3006pa3Hbix, seujecms.
MoneKkynsapHoe W MOHHOE YpaBHEHUSA peakuMuM MeXay pacTBOopaMu rmapokcmaa
kanbuusa Ca(OH)2 n xnopuga ammonna NH4Cl:
Ca(OH)2 + 2NH4Cl = CaC12 + 2H20 + 2NHz T

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Ca?* + 20H" + 2NH4* + 2CI- = Ca?* + 2CI" + 2H20 + 2NHsT
OH-+ NH4* = H20 + NH3T
OTta peakumsi obmeHa HeobpaTuma, NOToMy 4YTO ob6pasytoTcsa ra3 ammuak NHs n
Manoguccounmnpyrouiee selleCTteso Boaa.
2) Ecnu cpean uWCXOAHbIX BeLWECTB WUMeTca crabble  aneKkTponuTbl  Unn

mManopacTtBJipuMbi€ BeLWLECTBA, TO TaKMe peakumnn ABnATCA obpamumbimu, T. €. 4O KOHUA

He npoTekatoT. Hanpumep:

a) CH3COOH + KOH — CH3COOK + H20
cnabbin cnabbin
SNEeKTpPonuT SNEeKTPonuT

CH3COOH + OH- — CH3COO + H20;

6) Cu(OH)2 + 2HCI — CuCl2 + 2H20
HepacTBOpPMMOEe cnabbin
OCHOBaHue 3NeKTponuT

Cu(OH)2 + 2H* — Cu?* + 2H20
Ecnm  ucxogHbiMm  BewecTBamuM  peakumi  oBMeHa  ABNATCA  CUsIbHbIE
371eKmposiumabl, KOTOpble NPU B3aMMOOENCTBUN He obpa3yrom ManopacTBOPUMbIX Wn
ManoAnCCOUMMPYIOLLNX BELLEeCTB, TO Takme peakyuu He rpomekarom. [Npun cmewmBaHum
X pacTBOpOB oObpa3yemcsi cMeCb UOHO8, KOTOpble He COedMHAITCA ApYr C OPYroMm.
Hanpumep:
2NaCl + Ca(NO3)2 # 2NaNOs + CaClz

2Na* + 2CI' + Ca?* + 2NO3 - # 2Na* + 2NOs + Ca?* + 2CI

YpaBHeEHNS Takux peakuum obmeHa He nuLyT.

BbinonHeHue pabomei:

Onbim 1 Obpa3osaHue ManiopacmeopuMbix eeujecmes (ocadka)

B nBe npobupkn BHECTU NO 2-3 Kannu cneayroLmnx pacTBOPOB:

- B nepByto — cynbgat meaun (l1) CuSOa.

- BO BTOpYO - xnopug xenesa (Ill) FeCls

[o6aBnTb B HUX B HMUX NO 2-3 Kannu pacTteopa rugpokcmaa Hatpust NaOH.

HabniogaTeb:

B nepBom crnyvae — obpasoBaHue ronydoro ocagka Cu(OH)z|

Bo BTopom cnyyae — obpasoBaHme KMPNMYHO-KPaCHOro ocagka rmapokcuaa xenesa
(I11) Fe(OH)3|

Hanucamb monekynspHoe u UOHHOe ypasHeHuUe rpomeKarwux peakyul 8 nepeol

u emopot rpobupke.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Onbim 2 Obpa3osaHue ea300bpasHbIx seuw,ecms
B aBe npobupkn BHECTU HA KOHYMKE LLINATENS:

B nepByto — kapboHaT kanbuma CaCOsun 2 mn pacteopa consHoun kncrnotbl HCI.

- BO BTOpYH — rugpokapboHat HaTpus (nuwesasa coga) NaHCOs n 2 mn pacteopa
consaHom kucnotel HCI.

Habntopatb:

B o6eunx npobupkax Ha4yHETCHA aKTMBHOE BblOeNEeHNEe My3bIPbKOB YrNEKUCOoro rasa
(CO21).

Hanucamb monekyrnspHoe u UOHHOE ypasHeHuUe rpomekaruwux peakyul e rnepgol
u emopot rpobupke.

Onbim 3 Peakuyusi Hetimparnu3auuu (obpa3osaHue 800bl)

B npobupky Hanutb 2-3 mn pactBopa wenoun (NaOH) un pgobaButb 2-3 kannu
deHondTtanenHa. PactBop okpacunca B ManuHoBbIM uBeT. [JobaBuTb B npobupky
pacTBOpP COSITHOM KUCIOTbI (MM CEPHON KUCNOTbI) 40 obecuBevBaHus.

HanucaTb MONEKynspHoe W WOHHOE YpaBHEHUS peakuMm HeuTpanusaumm
Kncrnotamm.

Bonpochbl 0risi caMornpoeepKu:

1. MepeyncnuTb yCrnoBus HEOOPATUMOCTU peakLU.

2. YTo Takoe peakuus HemTpanusauum?

3. Kakne peakuunmn HasbiBatOTCS MOHHBbIMU peaKkumsiMmn?

4. opMynbl KakMX BELLECTB B MOHHbIX YPaBHEHMAX 3anucbiBalOT B BUAE MOHOB?

5. ‘DOpMyJ'IbI KakKmnx BelecCTB B MOHHbIX YpaBHEHUAX 3anncbiBaloT B BUOE MOJ'IeKyJ'I?

NabopaTopHoe 3aHaATMEe Ne 5 OkucnurtenbHble CBOMCTBa XpOMaToB
Llenb pabomei:
- I3yunTb okMcnuTenbHble CBOMCTBaA XpOMaToOB (OUXPOMAaTOB).
- PaccmoTtpeTb npouecc nepexoga Mexagy xpoMmatamu 1 anxpomaTtamu.
- CdopmumpoBaTtb komneteHumn OK 1, 2, 4, 7, J1IP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2]

MamepuarbHoe obecrieyeHue:

ObopydosaHue: Peakmussbil:
Mpobupku Xpomart kanuvs, pacteop
CTteknsgHHas nanoyka Ounxpomar kanus, pactBop

'mgpokecug kannsa, pacteop

CepHas kucnorta, pactBop

Teopemuyeckasi 4acmb:

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Conu XpoMOBOWM KUCMNOTbI HasblBalOTCA XpomaTamu, Harnpumep, K2CrOs- xpomart
Kanms.

Conun anxpomoBon KMCNoTbl HasbiBatoTca anxpomatamu: K2Cr207 - guxpomar kanus.

XpomaTbl obpasytoTcs npu B3anmogenctamum CrOs nnm pactBopoB XPOMOBLIX KACNOT
co wenovyamu: CrOs + 2NaOH = Na2CrO4 + H20

AnxpomaTbl nonyyarTca Npy AENCTBUN HA XPOMaTbI KUCIOT:

2Na2CrO4 + H2SO4 = Na2Cr207 -+ Na2S04 + H20

BoamoxeH un ob6paTHbii nepexog npu JobaBneHun Lenovyenm K pacTtBopam
anxpomatoB: Na2Cr207 +2NaOH = 2Na2CrO4 + H20

PaBHOBecust B cucteme xpomaT - AMXpOMaT MOXHO NpeAcTaBuUTb CreaylowmMmn
ypaBHEHUSIMU B MOHHOMN dpopme: 2CrO42% + 2H* = Cr207% + H20

)Xenimasi okpacka rnepexooum 8 opaHxXeegyto

Cr207% +20H- = 2CrO4%+ H20

opaH)xesasi oKpacka repexooum 8 Xesimyio

Takum 006pa3oM, B KUCMbIX pacTBOpax CyLLECTBYHOT MPeMMyLLeCTBEHHO AUXpPOMaThl
(OHM OKpalMBalOT PacTBOPbl B OPaHXEBLIN LIBET), @ B LUESNOYHbIX - XpoMaTbl (pacTBopbl
XenTtoro useta).

Xpomambl U Ouxpomambl -  CWnbHble  okucnutenn. OcobeHHO  CUMbHble
OKUCNUTENbHbIE CBOMCTBA OHU NMPOSBNSAIOT B KUCIOW cpeae:

K2Cr207 + 3Na2S03 + 4H2S04 = 3Na2S04+ Crz(SOa4)3 + K2SO4 +4H20

K2Cr207 + 6Kl + 7H2S04 = 4K2S04+ Crz(SO04)3 + 3l2 +7H20

HacbliweHHbIn pacteop K2Cr207 B KOHLEHTPUPOBAHHOW CEPHOM KUCMOTE - XPOMOBas
CMeCb, MCMOMb3yeTCHa Kak OKUCAUTENb ANA OYUCTKM CTEKNAHHOW XMMWYECKOW nocydbl B

aHanMMTUYEeCKON XMMUN.

BbinonHeHue pabomei:

Onbim 1 lNpespaweHue xpomama 8 duxpomam

K 2 mn pactBopa xpomaTta kanus obaBuTb 2 Mn CEPHOM KMCNOTbl. Kak nameHnnaco
oKpacka pacTteopa?

YpaBHeHue peakuunn: 2K2CrO4 + H2SO4 = K2Cr207 + K2SO4 +H20

Onbim 2 lNpespaweHue duxpomama 6 xpomam

K 2 mn pactBopa gmxpomaTta kanusa gobasutb 2 Mn rmgpokcnaa kanus (LEnouyb).
Kak nameHunacb okpacka pacrtesopa?

YpaBHeHune peakuun: KoCr207 + 2KOH = 2K2CrO4 + H20

Bonpocbi 0risi camMornpoeepKu:

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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1. Kak M3MeHs0TCS KUCIOTHO-OCHOBHbIE CBOMCTBA OKCMAOB M MMAPOKCUO0B Xpoma
C POCTOM CTEMEHN OKUCIIEHNA meTanna?

2. Kak un3MeHATCA YCTOMYMBOCTb, KUCMOTHO-OCHOBHbIE W OKUCIIUTESIbHO-
BOCCTaHOBUTESNbHbIE CBOMCTBA B psifax OKCUOO0B U MMOPOKCMO0B XpoMa:

CrO-Cr203-CrO3?

Cr(OH)2-Cr(OH)3-H2CrO4?

3. KakoBa 6uonorunyeckas ponb xpoma?

Na6opartopHoe 3aHATMe N2 6 N'maponus conen pasnMyHoOro Tuna
Llenb pabomei:
- I3yuunTb cBOMCTBA conen.
- PaccmoTpeTb rmaponua conen pasnuyHoro tuna.
- CdhopmupoBaTtb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbHoe obecredyeHue:

O6bopydosaHue: Peakmussbi:
Mpobupku LInHk, rpanynebl
CnupToBKa Cynbdat megu(ll), pactsop
CTekngaHHas nano4ka Xnopwug 6apus, pacTBop
HepxaTenb Cynbdat HaTpus, pacTBop

KapboHat amMmMOHus, pacTBop
[ductunnupoBaHHas Boga
Xnopug antoMUHNA, NOPOLLIOK
KapboHaTt HaTpus, pacTBoOp
Xrnopug Kanusi, nopoLloK

deHongTanenH
JTakmyc
MeTunopaHx
Teopemuyeckasi Hacmb:
Conu — 3TO CNOXHble BellecTBa, oOpa3oBaHHblE aTromMamMuM MeTannoB U

KMCNOTHBLIMU OCTaTKaMM.
XumMunyeckme cBomcTBa

1. PacTBopbl coner B3anMOOEWNCTBYIOT C MeTannamu, pacrnonioXeHHbIMU B psiay

HanpsHKeHW neeee, Yem MeTann, BXxoadwmm B coctaB conn: Zn + FeSO4 —* ZnSO4 + Fe.

2. PactBopuMble B BOZ€E CONMU B3aMMOOENCTBYIOT C OCHOBAHUSIMM:
CuSOq4 + 2NaOH —* Cu(OH)2¥ + NazS0s,
3. Conn B3anMOAENCTBYIOT C pacTBOpaMM KUCNOT:

CaClz + H2S04 —> Cas0st+ 2HCI,

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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4. BogHble pacTBOpbl COnen B3anMOLEWCTBYIOT Mexay cobon ¢ obpasoBaHuem
HOBbIX CONen: BaClz + NazSOs = BaSO4¥ + 2NaCl,

5. PactBopsbl cornen BzanmonencteytoT ¢ HemeTannamu: 2Nal + Brz = 2NaBr + I

6. MHorune conu npn HarpeesaH pasnaratoTc4, 0COBEHHO nerko — Kap6OHaTb|:

L 1
CaCO3 —*CaO0 + CO2

7. HekoTopble conu  B3aMMOAEWCTBYOT C Bogon C  obpasoBaHueEM

KpucTannormapartos: CuSO4 + 5H20 — CuSOs4 - 5 H20.
Genbii uBeT rony6oi useT

Mpn n3yyeHnm cBOMNCTB conen HeobxoaMmo NOMHUTL, YTO UX CBOWUCTBA
06yCnoBneHbl HaNMYMeEM KaTMoHa MmeTanna.

'moponus — 31O B3auMModencTBme cornen ¢ Bogon. Ho ecnu Ham gaH pacTtBop
CONK, TO 3TO 3HAYUT, YTO 3Ta camasi Cosib YXKe BCTynuna BO B3aMMOAENCTBUE C BOOOMN.

CTteneHb rmaponmnsa — 3TO COOTHOLUEHME KONMYecTBa NoaBepratoLlencs
rMOPONN3Y COSU Nrugp N OBLLEro KorMyecTBa pacTBOPEHHOM COMNU Nosw. OBBIYHO, ee
o603Ha4valoT Yepes hauop(Mnn a ): hzuap = (Nzuap/No6w) 100 %

BennunHa haugp yBENMUMBAETCSI C YMEHbLLUEHNEM CUMbl 0Bpa3yoLLMX COMb KACMOTbI
NN OCHOBAaHWS.

Tabnuua 2 — Knaccudukaums conemn no cune

CunbHble
Kucnotbl MeTannbl
CunbHble - Cnabble )
cpegHen (obpasytome Cnabble ocHOBaHUS:
KMCNOThI KMCNOThI
cunbl CUINbHblE
OCHOBaHWS)
H2S Mano- W HepacTBOPUMbIE
HNOs H2C0s rmapokcuabl (CF))M Tap6nm
H2S04 H2SiO3 Me 1A 1 1A Apokena ' Hy
HF pacTBOPMMOCTM)
HCI, HBr, H3BOs3 (HaumHas ¢
H2S03 ) NH4OH, T.K. nerko
HiI HsPO CHsCOOH n Bce | Ca). asnaraeTtcs Ha NH
HCIOa, 3F octanbHbie | Li, Na, K, Rb, E’neT i o
HMnO4 opraHuyeckme Cs, Fr ynery
pacTtsopa) n H20
KNUCNOTbI

BbinonHeHue pabomai:
Onbim 1 BazaumoOdeticmaue cosiu ¢ Memarsisiom

B npobupky Hanutb 2-3 MmN pactBopa cynbdarta Mean, BHECTU KyCOYEK LMHKA U

HarpeTb pacTBOpP A0 KMMEHUS.
HabrnodeHue: AKTUBHbIE MeTansbl BbITECHAIOT U3 CONen MeHee akTuBHble. LInHK

3amecTun meab B cynbdaTe un obpasoan conb. LIMHK okucnmnace, a megp

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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BOCCTaHoBMNacb. Ha unHke meapb Bbiaenunack B BUAE pbixion 6ypon macchbl

YpasHeHue: Zn + CuSO4 — ZnSO4 + Cu

Onbim 2 B3zaumodeticmeue pacmeopos cosel

B npobuvpky HanuTtb 1-2 mn pacteBopa xnopuga 6apus 1 npunuTb Takon e obbem
cynbdaTa HaTpus.

HabnodeHue: 6enbi ocagok cynbgaTa bapus

YpasHeHue: Na2SO4 + BaCl2 —» BaSO4 + 2NaCl

Onbim Ne 3 [udponus cosnu, obpasosaHHOU crnabbiM OcHogaHuem u crnaboul
Kucriomou (kapboHam aMMOHUS)

B npobupky Hanute 3-4 MmN aucTunnupoBaHHoW Bodbl.  Onyctutb (ecnu
nakmycoBas bymara) unu gobasuTtb 2 kannu nakmyca (ecnv pacteop). [NoTom Ha KoH4uKe
wnarensa go6aentb kapboHaT aMMOHUS.

HabnrodeHue: nakMyc CUHUK, cpefa LenovHas

YpasHeHue: (NH4)2CO3 + 2H20 2 2NHsT + 3H20 + CO2T

Onbim Ne 4 [udponus conu, obpa3oeaHHoOU criabbiM OCHO8aHUEM U CUSIbHOU
Kucriomou (xropud antoMUuHUs)

B npobupky Hanutb 3-4 MmN auctunnupoBaHHoM Boabl. OnyctuTtb (ecnu
nakmycoas 6ymara) unu gobasutb 2 Kannu nakmyca (ecnm pacteop). [MoTom Ha KOH4YKKe
wnaTtens 4o6aBUTb XNTOPUA artoMUHUS.

HabrnodeHue: nakMyc KpacCHbI, cpeaa Kucrnas

YpaeHeHue: 1 ctyneHb: AlCIs+ HOH 2AI(OH)CI2 + HCI

2 ctyneHb: Al(OH)CIl2 + HOH 2 AI(OH)2CI + HCI
3 ctyneHb: Al(OH)2Cl + HOH 2 Al(OH)3 + HCI

Onbim 5 [udponu3 cosnu, obpa3oeaHHOU CcuUlbHbLIM OCHO8aHUEM U crabou
Kucsiomou (kapboHam Hampus)

B npobupky Hanute 3-4 mMn AUCTUNNMPOBAHHOW Boabl. Onyctute (ecnu
nakmycoBasi 6ymara) unu gobasutb 2 Kannuv nakmyca (ecnv pacteop). NoTomM Ha KOH4YMKe
wnartensa gobasntb kapboHaT HaTpUs.

HabnrodeHue: nakmyc CUHWUIA, cpefa LenoyHas

YpasHeHue: 1 ctyneHb: Na2COs + HOH 2 NaHCOs + NaOH

2 ctyneHb: NaHCO3 + HOH 2 H2CO3 + NaOH
H2CO3 —»H20 + CO2 T
Onbim Ne 6 [udponu3 conu, obpa3oeaHHOU CUJIbHLIM OCHOBaHUEM U CUIIbHOU

Kucsiomou (xrnopud Kanusi)

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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B npobupky Hanutb 3-4 MmN AucTMnnMpoBaHHoW Boabl. OnycTutb (ecnu
nakmycoBas 6ymara) unu gobasutb 2 Kannu nakmyca (ecnv pacteop). NoTom Ha KOH4YMKe
wnaTtens go6asuTb XIOPUA Kanus.

B kakon uBeT okpawmBaeTcsa nakmyc? Onpegenute cpefy pactsopa.

Ogbopmumb  8b1800, 0OBOCHOBAB CBOWCTBA COMeEW, WUCNONb3ysi TFEHETUYECKYHo
B3aMMOCBSA3b MeXay KrnaccamMm HeopraHMyeckom XumMuu; oBOCHOBaTb BIIMSIHUE CUIbHbIX

MOHOB Ha NpoLIecc rmaponuaa.

Bonpocbki 0nsi camonposepKu:

1. Kakune conu He nogeepratoTca rugponnay?

2. Kakaa un3 ykasaHHbIX Hwke conen nogsepraetcs rugponuady: NaClO, NazSiOs,
AICl3, Na2S0s4, Al2S3, ZnS0O47?

3. Kakyto peakuuio cpefpbl OMKHbI NOKa3blBaTb BOAHbIE pacTBOPbLl HATpaTa 6apwus,

HUTpaAaTa aMMOHUA, LiMaHUda KanuAa, cyan)aTa anioMuHmna?

Na6opaTtopHoe 3aHATHME Ne 7 N3yyeHne CBOUCTB MeTaHa U 3TUNeHa
Llenb pabomoi:
- 3yunTb cBOMCTBA NpeaenbHbIX YrNeBOAOPOAOB HAa NpuMepe MeTaHa.
- I3yunTb cBOMCTBA HenpeaenbHbIX YrNeBOAOPOAOB Ha NpumMepe 3TureHa.
- CchopmmpoBatb komneteHumn OK 1, 2, 4,7, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmussbi:

Mpobupku

AueTtaT HaTpuns 00e3BOXKEHHbIN

Mpobka c ra3ooTBOAHON TPYOKOW

HaTpoHHas n3BecTb

Wratnd

bpomHas Boaa

CnupToBka

PacTtBop nepmaHraHaTa kanuvs

CTekngaHHaga nano4ka

CepHas kucnota

OTUNOBLIN CNNPT

Teopemuyeckasi Hacmb

AnkaHbl BbIAENAT U3 NPUPOOHbLIX WUCTOMHMKOB (NMPUPOAHBLIA M MOMNYTHbIA ras,

HeTb, KAMEHHbIV Yronb).

a3oobpasHble ankaHbl NONy4arT U3 NPUPOAHONO M MOMYTHLIX HETSAHLIX ras3os, a

TBEpAble ankaHbl — M3 HedTW. [MpUpPOAHON CMecbid TBEPAbIX BbICOKOMOMNEKYMSAPHbIX

ankaHoB SIBMISIETCS FOPHbIA BOCK — NPUPOAHbIA BUTYyM.

MeTaH wWMpoko pacnpocTpaHeH B npupoae. OH ABNSAETCA rMNaBHOW COCTaBHOM

YaCTbl0 MHOIMX TroprYMX ras3oB Kak npupodHblix (80-97%), Tak M UCKYCCTBEHHbIX,

BbIOENSIOLWLMXCS NPU CyXOW neperoHke Aepesa, Topdha, KAMEHHOro Yrns, a Takke npu

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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KpekmHre HedTn. [lpupoaHble rasbl, OCOBGEHHO MONyTHble ra3bl  HeMTAHbIX
MECTOPOXAEHUA, MOMUMO MEeTaHa cofepXaT aTaH, nponaH, 6yTaH 1 NeHTaH.
B npoMbIwneHHOCTH:

1. I3 npMpogHoro 1 nonyTHOro HepTAHOro rasa

BaxHenwmrmM WCTOMHMKOM arkaHoB B Mpupoge SBNSeTCs NPUPOAHbIA  ras,
MWHepanbHoe YrrneBogopPOaHOE Cbipbe - HEPTb M COMYTCTBYHOLNE el HeddTSHbIE rasbl.
MpupogHbIn ra3 Ha 95 NPoLUEHTOB COCTOMT M3 MeTaHa. Takom e cocTaB MMeeT BOMOTHbIN
ras, obpasywoLwmincsa B pesynbtate nepepaboTkm 6akrepusamm (THNEHMS) YrNeBOaOB.

Meman Ha3bigatrom ewi€ u 60710MHbIM; PYOHUYHBIM 2a30M.

MMonyTHble HeTsHbIE rasbl COCTOAT B OCHOBHOM W3 3TaHa, nponaHa, byTaHa u
YaCTUYHO NeHTaHa. VX oTAensoT OoT HeTM Ha cneuunarnbHbIX YCTAaHOBKax Mo NoAroToBKe
HedTW. [Mpn OTCYTCTBUMN ra3oKoOHAEHCATHbIX CTaHUMW NONYTHbIE HEPTAHbIE rasbl CKUratoT
B (hakenax, 4TO SBMSETCA KpavHe HepasyMHOW W pasopUTENbHOW MPaKTUKOW B
HepTenobblve. OQHOBPEMEHHO C radamm HedTb ouvuLiaeTcs OT BOAbl, MPS3M U necka,
rnocre 4ero nocrtynaer B Tpyby Ans TpaHCnopTupoBku. N3 HedTM npu ee pasroHke
(neperoHke, auctunnauumn) oTtbupas nocrnegoBaTtenbHo Bce ©Gonee wn  Gonee
BbICOKOKUNALLME (hpaKkLnKn NosmyyaroT:

- 6eH3uHbl - T. kun. ot 40 go 180 °C, (comepxuT yrnesogopoabl Cs-C1o), cocTOUT
bonee, yem u3 100 wmHOMBMAOYANbHBLIX COEAUHEHWUN, HOPMAarsbHbIX WU pPa3BETBIEHHbIX
arkaHoB, LMKNOarnkaHoB, ankeHoOB 1 apoMaTUYeCKnX yrinesoaopoaos;
kepocuH 180-230 °C, (C11-C12);

neakutli 2a3olinb (ausensHoe Tonnmeo) 230-305 °C (C13-C17);

mskenbit 2a30lb U neakuti ducmusnnam cma3oyHo2o0 macrna 305-405 °C (Cis-
Ca2s);

cma3oyHble macna 405-515 °C (C26-Cas).
OcraTtok nocne neperoHkM HedTU Ha3blBaeTcs acghasibmom unn 6umymom.
2. CuHTe3om n3 BogsiHoro rasa: n CO + (2n + 1) Hz - tkal—  CpHan+2 + n H20
CO + 3H; - tkat— CH4 + H,O

3. CuHTEe30M 13 npocTbix Bewlects: n C + (n + 1) Hz -tkate — CpHan+2

C + 2H, - 500°CNi _, CH,4

B naGbopaTtopuu:

1. 'maponus kapbunga antoMuHUs (NonyyYeHne metaHa):
Al,C3 + 12H,0 = 4AI(OH)3 + 3CH471
2. Peakuus Bropua (B3aMmogencTasne HaTpus € ranoreHnpon3BoaHbIMN ankaHoB):

R-I + 2Na + -R1 — R-R1 + 2Nal (R- aTo pagukan; - aTo ranoreH)

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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a) CHs-Cl + 2Na + CI-CH3 — CH3-CHs + 2NaCl nnm
2CH3CI + 2Na — C2Hs + 2NaCl
6) CHs-I + 2Na + I-C2Hs — CH3-C2Hs + 2Nal nnu

CHsl + 2Na + C2Hsl — CsHs + 2Nal
3. Tepmunyeckoe aekapboKCUIMpoBaHNe cornen KapboHOBbIX KUCMOT B MPUCYTCTBUM
LenoYyen: R-COONa + NaOH -t ¢— R-H + Na2COs
a) CH3-COONa + NaOH -t ¢— CHas + Na2CO3

(auemam Hampus+ eOGkuli Hamp=(memaH+kapboHam Hampusi)

6) C2Hs-COONa + NaOH -t ©— C2Hs + Na2COs

amuriam Hampus amaH
4. Katanutnyeckoe rugpmpoBaHue arikeHOB 1 arkMHOB:

a) CnHa2n + Hz -tkatp — ChHon+2
alikeH

C2H4 + Hz -800°CNi —, CoHe

b) CnHan2 + 2H2 - tkal— CpHan+2

alrikuH
CoH2 + 2H2 - thkati, CoHs
Cnoco6bl nony4YyeHUs arnkeHoB

— KpekuHr ankaHoB CsH1s —> C4Hs + CaH10; (Tepmuyeckunin kpekuHr npu 400-700 °C)

OKmaH b6ymeH 6ymaH
— pervapupoBaHue ankaHoB CsH1o —> CaHs + H2T; (t, Ni)
6ymaH 6ymeH 8000po0
— permagporanoreHmpoBaHue ranoreHankaHos C4HoCl + KOH —> Cs4Hs + KCI + H20;
xmopbymaH  2udpokcud bymeH xmopud  eoda

Kanusi Kanusi
— gerngporanoreHmpoBaHne guranoreHasrikaHoB

CH:— CH> + Zn — ZnCl: + CH.= CH-;,
| | MK  XTopHI 3TeH
| | LT HEA

TICUTOPATAH

— permgpartauus cnmptoB C2HsOH —> C2H4 + H20 (npw HarpeBaHun B NpUCyTCTBUM
KOHLIEHTPMPOBAHHOW CEPHON KUCIOTbI).
3anomHums! MNpn peakunax gerngpupoBaHuns, gerngpataumm,

AerngporanoreHMpoBaHUsA 1 AeranoreHMpPoBaHnst HYXKHO MOMHUTL, YTO BOAOPOA
NPenMyLLEeCTBEHHO OTPbIBAeTCA OT MeHee rmaporeHn3npoBaHHbIX aTOMOB yriepoaa
(npaBuno 3aniuesa, 1875r.).

BbirnonHeHue pabomai:

B nabopatopum meTaH nony4alT HarpeBaHMEM CMecu aueTaTa HaTpusa C

HaTpoHHOM n3BecTbio (cMecb NaOH + Ca(OH)2).
Onbim 1 lNony4eHue memaHa
B cyxyto npobupky, cHabxeHHyo npobkon C rasooTBOAHOW TPyOKOW, NMOMECTUTb

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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cMecb 06e3BOXEHHOro aueTara HaTpus ¢ HaTPOHHOM U3BecCTblo (1:2), BbicoTa cros 6 - 10
MM. 3akpbiTb NPOBUPKY NPOBKOM C ra3ooTBOL4HOM TPYOKOM M 3aKpenuTb B LUTATMBE Tak,
4YTO6bI NPOOKa Oblfa HEMHOroO HWXe gHa nNpobupkn. MNMocTteneHHO nporpeBaTb NPOOMpPKY C
rasooTBOA4HOM TpyOKOM, HAa4YaB OKONO AHa, a 3aTeM nepeasuras ropenky ganbiie, YToobl
MO pearmpoBaTtb HOBbIE NOPLMM CMeCU. HanncaTb ypaBHEHME peakunn.

Onbim 2 NopeHue memaHa

Mooxeyb BbIAENAOWMNCA MeTaH y KOHua rasooTBogHon Tpybkon. MeTtaH roput
ronyboBaTbiM HECBETALLMMCS NNIAaMEHEM.

HanucaTtb ypaBHeHME peakLumm ropeHnsa meTaHa.

Onbim 3 lNponyckaHue memaHa Yepe3 pacmeop rnepmaHzaHama Kasnausi U 6poOMHyHo
800y

Mony4yarowminca MetaH NponycTUTb B 3apaHee MpUroToBMNeHHble Npobupku, B
ogHomn n3 kotopbix 0,5 mn pactBopa KMnOg4, a B gpyron 0,5 mn 6pomMHoON BoAbI.

M3meHsaeTca nn okpacka aTUX peakTMBoB?

Moyemy meTaH He obecLBeuyMBaeT pacTBOP MepMaHraHata Kanus n GpOMHYLo
Boay?

Onbim 4 [lonyyeHue amurneHa u e2o 2o0peHue

B cyxyto npobupky nomeLlaroT HEeCKONbKO KPYMNWHOK Mecka, M CMecb cnupta C
KOHUeHTpupoBaHHOW H2SO4. 3akpbiBatoT npobupky npobKon C rasooTBOAHOW TPyOKOW U
OCTOPOXXHO HarpeBaltT CMecb. Bblgenawowminca ras nogpKuratoT Yy KOHUA rasooTBOAHOM
TPYOKM - OH FOPUT CBETALMMCS NSIaMEHEM.

X1uMnam npouecca:

CH3 - CH20H + HOSO3H = CH3 — CH20S0Os3H + H20

Takum obpasom, npu B3ammopencTsum atunosoro cnupta ¢ H2SOs4 npoucxogut

aervapaTaums cnvpra:

Bolgensawowmnmnca atuneH ropuT CBETALLMMCA NnamMeHeM. Hanuwwnte ypaBHEHNE
peakunn. KOHLI,eHTpVIpOBaHHaFI KMCIOTa cepHaa ABNAeTCA OKUCITUTENEM. ,D,GFVI,D,paTaLI,VIFI
CnnpTOB ABJIAETCA obwmm cnocobom nonyyvyeHna HenpepgerbHbiX yrneesoaopoaoB.

Onbim 5 lNpucoeduHeHue 6poma K amurneHy

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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He npekpalias HarpeBaHusi NPOOMPKN CO CMECHIO, ONYCKAKT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky ¢ OpomHon Bogon. bpomHass Boga ObicTpo obecuBeumBaeTcs
BCrneacTeue npucoeamHeHnsa atoma 6poma no MecTty ABOMHOM CBA3U. XMMMU3M NpoLiecca:

CH2= CH2 +Br2 = BrH2C - CH2Br

Peakuna obecuBevrBaHMa BOAHOrO pactBopa Opoma CRyXWUT KayeCTBEHHOM
peakunen Ha OBOVHYIO CBA3b.

Onbim 6 OmHoweHue amurieHa K OKUCIUMesnsim

He npekpalias HarpeBaHusi NIPOOMPKN CO CMECHIO, ONYCKAKT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky ¢ pactBopom KMnO4. PacTtBop 6bicTpo obecuseumBaeTca. [pn aTom

ankeH oKUcnsieTcs B ABYXaTOMHbIVA cnupT. XMMK3M npoLecca:

CH2 =CHz + (0) + H— OH — % HO — CH, — CHg - OH

JTa peakumng aBnsgeTca kKa4yecTBeHHOW Ha ABONHYID cB43b!

quopmumb 8b1800, onmcas pes3ylibTaTbl OnbITOB, OCHOBbIBaACb Ha

HenpeaenbHOCTU 3TEeHa.

Bonipochbi 0risi caMornposepKu:
1. lMoyemy yrneBogopodbl psga MeTaHa Hag o ankaHamu, napadouHamu,
HacbIWEHHbIMW, NpeaenbHbIMN?
2. Kak nsmeHsTca hmsnyeckne CBOMCTBA ankaHoB B FOMOSIOrMYeCKoOM pagy?
B kakvne peakuuun MoryT BCTYNUTb ankaHbl?

3

4. Kakne yrneBogopoabl Ha3biBalOTCA HeNpeaenbHbIMN?

5. B 4ém pasnuuune mexagy 6- n m - CBA3AMM B MOSieKynax asnkeHoB?
6

. Kak nonyuyatot aTuneH?

JNTa6opaTopHoe 3aHaATHME Ne 8 N3yyeHne cBOUCTB anbaernaoB
Llenb pabomei:
- Hayuntbcs pacnosHaBaTh anbgervabl
- CchopmmpoBats komneteHumn OK 1, 2, 4,7, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2]

MamepuanbHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku CepHasi kucnora, pacTeop
CnupToBka Buxpomart kanus, pactBop

OTWNoBbIV CnnpT

['mapokcua HaTpusi, pacTBop

Cynbchat meaun, pacteop

$opmanbaerna unu copmanuH

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Hutpart cepebpa, pactBop

Ammuak, pacteop 10%

"ntoko3a (kpuctannunyeckas)

Teopemuyeckasi Hacme:

Mayyas anbgernabl, He06X0AMMO NOMHUTL, YTO OHU SBNSAKOTCA NPOAYKTaMN OKUCIIEHUS
BTOPUYHBIX CIMPTOB. [1pn paccMOTPEHUN XMMUYECKUX CBOMCTB anbAernaoB U KETOHOB HYXXHO
OTMETUTb UX BbICOKYID XUMUYECKyt0 akTMBHOCTb. Ocoboe BHMMaHWe cnegyeT obpaTuTb Ha
OKWUCNEHMe 3TUX BELLECTB.

Hy>XHO 3HaTb Nony4YeHne, CBOMCTBA 1 NpMMEHeHre dopmanbaernaa 1 auetansgerna.
Cnepyer o6patuTb BHMMaHWe Ha TO, 4YTO dhopmanbgerns BrepBble 6bin  MosyyYeH
A.M.ByTtnepoBbiM 13 6pomuctoro metuneHa. Ocobo obpaTnTb BHUMAHME Ha NPOMBbILLIIEHHbIE
cnocobbl NosyYeHust yKCycHoro anbgeruaa (no peakuum M.I. Kydeposa).

M3yyass keToHbl, cnegyeT obpaTuTb BHUMAHME Ha auETOH, O3HAKOMUMBLUUCH C €ro

CBOWCTBaMMU, CO criocobamm nonyyeHus.

BbironHeHue pabomsbi:

Onbim 1 lNony4yeHue anb0eauda OKUCIEHUEM Criupma XpOMO80U CMECHHO

CmewaTtb B npobupke 2 mn pactBopa buxpomata kanusi, 1 mn pasbaBneHHON
cepHon kucrnoTbl M 0,5 mn atunoBoro cnupta. OCTOPOXHO HarpeTb CMeCb — Hanuiue
peakunn OKUCneHusi obHapyXmMBaeTCs MO U3MEHEHMUIO LiBeTa pacTBoOpa U XapaKTepHOMY
3anaxy yKCycHoro anbgernga (3anax sionok).

XnuMnam npouecca:

3C2H50H + K2Cr207 + 4H2SOs4 —3CH3CHO + K2SOs4 + Cr2(SO4)s (Onuwwute
HabngeHre nNo AaHHOW peakummn)

Onbim 2 KavyecmeeHHas peakuyusi Ha anb0ea2ud ¢ 2uOpPOKcuOoM 08yxearieHmMHoU
medu.

BHauane nony4atot cBexun rugpokena megum (Il) nytem cmewmBaHus pacTBOpOB
rmgpokcuaa HaTpus U MegHoro Kyrnopoca B HebonbLumnx konmyectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2| + Na2SO04

K nonyyeHHomy ocagky rugpokcnaa meau (lI) npunute 1 mn dopmanbaervaa.
[Mony4yeHHy0 CMeCb HarpeTb, B pe3ynbTaTe 4Yero MOryT MOfy4uMTbCs [OBa NpoaykTa
peakuuu:

1. Ha cTteHkax npobupku BblgenseTcs metannnyeckas Meab:

H-COH + Cu(OH)2 = HCOOH + Cu + H20

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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2. OgHako valle B pesynbTaTe 3TOM peakunn obpasyeTcs KpacHbI 0cafiok okcuaa
meam (1):
H-COH + 2Cu(OH)2 = HCOOH + Cu20|+ 2 H20

Onbim 3 KauecmeeHHasi peakyusi Ha arnibOeaud ¢ okcuOoMm cepebpa (peakyusi
«cepebpsiHo20 3epKarnay)

B npobupky npunutb 1 Mn HUTpaTta cepebpa 1 1 Mn rmgpokcmaa HaTpusi, Npu 3ToM
obpasyeTcs ocafok okcmnaa cepebpa:

2AgNOs3 + 2NaOH = Ag20| + 2NaNOs + H20

Hanee npunntb 10%-HbIn pacTBOp amMMuaka OO pPacTBOPEHUsI ocajka okcuaa
cepebpa c obpasoBaHMeEM amMmmnakaTa cepebpa:

Ag20 + 4NH4OH = 2[Ag(NH4)2]OH + H20

B pactBop npnbaBuTb 3 I rNHOKO3bl U HArPETb CMECh.

BHumaHnwue! MNpun HarpeBaHuun BygeT Bbligenatsca 6onboe KonmyecTso ammumakal!!

Habniogaetca cnon cepebpa no cTeHkam NpooupKu.

Ogopmumsb 6b1800, onmucas NPOAYKTbl KAYECTBEHHbIX PEAKLNNA.

Bonipocbi 0r1si caMorposepKu:

1. Mo kakum npusHakam NPoBOAUTCS Knaccudukauus anbaerngoB U KETOHOB?
2. Kaknmum cnocobamu MoryT ObiTb NoslydeHbl anbaernabl U KETOHbI?

3. B yem cxoacTBO M pasnuune XMMMUYECKUX CBOMCTB anbaernaoB 1 KETOHOB?

Na6opaTtopHoe 3aHATME N2 9 U3yyeHne CBOUCTB KapOOHOBbLIX KUCNOT

Llenb pabomai:

- W3yuntb BaxHenwme peakumm Ons KapOoOHOBbLIX  KUCMOT  PasfnYHbIX
rOMOJSIOrMYECKNX PALOB.

- 3akpenunTb HaBblkKM OBpaLLEHNSA C KUCITOTaMM.

- CohopmumpoBaTtb komneteHumn OK 1, 2, 4, 7, J1IP 01, 04, 10, 18, 25.

Ucnonb3yembie ucmoyHuku: [1], [2]

HokymeHm ynpaensemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MamepuarnbHoe obecriedeHue:
ObopydosaHue: Peakmussbi:
UTatme YKCyCcHasi KucnoTa
CTakaH XMMnYeCcKnn MacnsHas kucnoTa
Mpobupku CTteapuHoBas kucnorta
CnupTtoBKa MarHmn metannnyeckmm
WnaTenb LInHK meTannmyeckunn
[epxaTenb Okcug megum (Il), nopoLiok

KapboHat HaTpusi, pacTBop

OnenHoBag kucnoTa

BpomoBasi Boga

MeTunopaHx

deHondTanevH

Teopemu4yeckasi Yacmb:

HeobxoanMmo 3HaTb CpaBHUTENbHYK XapakKTEPUCTUKY XUMMUYECKUX CBOWCTB
KapbOHOBbLIX KUCMOT M XMMWYECKMX CBOWCTB HEOPraHUYeCKMX KWUCROT, CAUPTOB WU
anbaernaos.

BaxxHo pa3obpaTbCs B CTPOEHUN PYHKLMOHANBHOW rpynrbl.

Hy>XHO MOMHMWTbL, YTO M3-3a GOMbLIOM MOABWXKHOCTU BOAOPOAA B KapOOKCMIbHOM
rpynne npuv 3amelieHMM aTtomMa BOAOpOoAa WM OKCUFPYMMnbl Ha ApyrMe aTOMHble
rpynnMpoBKX NOMy4atoTCsl NPOU3BOAHbIE KACIIOT.

BbinonHeHue pabomei:

Onbim 1 Pacmeopumocmb 8 800e pa3riuydHbIX KUC/IOm

YKCycHas n MacnsHag Kucrnota npu HopmarnbHOW TemnepaTtype — >XWUAKOCTH,
cTeapuHOBasd KMCNoTa - TBepaoe BeLLEeCTBO.

B Tpu npobupkn ¢ Bogon Ao6GaBUTb pasHble KapOOHOBbIE KUMCAOTbI. YKCyCHasi U
MacrisiHasi KMCroTbl XOPOLUO pacTBOPSIKOTCHA B BOAE, a CTeapuMHOBasi KACMOTa B BOAE He
pactBopsieTca. PUONeToBbIN pacTBOP fakMyca W3MEHAeT UBeT NvWb B pacTBoOpax
YKCYCHOM N MacnsaHou KucnoT. B npobupke co cTeapuHOBOW KUCNOTOW NakMyC OCTaeTca
noneToBbIM.

KucnoTHble cBOUCTBa KapOOHOBLIX KUCIOT
Onbim 2 Bzaumodelicmeaue yKcycHOU KUCIOMbI C pacmeopoM Wesioqu
Peakuna HenTpanusauumn xapaktepHa Ans Bcex KucnoTt. Hanute B npobupky
pacTtBop rugpokcuga Hatpusa (1 — 2 mn), 4obaBUTb HECKONBKO Kanenb eHondTanenHa.
PacTtBop okpaluvBaeTcs B ManvHOBbIA LBeT. NMpunmBaTb B NpobMpKYy pacTBOpP YKCYCHOM
KMcnoTtbl 4o obecuBevnBaHnga pacteopa.
Mpoucxogut HenTpanusaums wenodn. Korga Bca wenovb nepexogut B COSb —

ManuHoBasi oKkpacka ucyesaet. B pactBope obpasosanach conb — aueTaT HaTpus.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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CHsCOOH + NaOH = CH3COONa + H20

Onbim 3 B3aumodelicmesue yKcycHoU KUc/iomsl ¢ Memarinamu

YKCYCHOW KMCROTE, Kak N HEOPraHMYeCcKUM KucroTam, npucywm obLime cBoncTBa
kncrnoT. B aBe npobupkn NOMECTUTb KyCOYKM MarHus u umHka. MNMpunntb K HUM pacTBop
YKCYCHOM KMUCIoTbl. B npobupke ¢ mMarHMem maeT 3HeprnyHas peakuus — BblOensietcs
Bogopoa. B npobupke ¢ UMHKOM, MeHee akTMBHbIM MeTansfoM, BblAeneHue BoJopoaa
eBa 3aMeTHO.

2CH3COOH + Mg = H2 + (CH3COO)2Mg

2CH3COOH + Zn = H2 + (CH3COO)2Zn

Mpn B3anmMogencTBMM METasnIoB C PacTBOPOM YKCYCHOW KMCNOTbl obpasyetcs
BOAOPO U COMKM YKCYCHOM KMCNOTbl. CONKM YKCYCHOWM KUCIOTbI Ha3blBaOTCA aueTatamu.

Onbim 4 B3aumodelicmeue yKcycHOU KUC/Iombl ¢ OKcudamu Memarsos

Kak n HeopraHuyeckue KUCNOTbl, YKCYCHas KUCROTa pearnpyer C OKcuaamu
MeTansnoB. B npobupky BcbinaTb HEMHOro nopowkoobpasHoro okeuaa meaum (Il). Mpunute
1 — 2 Mn yKkcycHon kucnoTbl. Mpn 0BbIYHBIX YCOBUSX peakuus NOeT OY4eHb MeS1EHHO.
HarpeTb cmecb Ha nnameHu cnupToBkW. Habniogaetca pacTBopeHue okcuaa mMeau U
nosiBneHue ronydomn okpackun pacteopa. B npobupke obpasosancs auetaT meam ().

2CH3COOH + CuO =H20 + (CH3COO)2Cu

Onbim 5 [Jeticmeue kucriomsl Ha COJlb

YkcycHasa kucnota — cnabas kucnota. Ho oHa cnoco6GHa BbiTeCHATb bonee
cnabble KncnoTbl U3 ux conen. K pacteopy kapboHaTa HaTpusa NpUNnTb pacTBOP YKCYCHOW
kncnotbl. Habnogaetca obunbHoOe BblaeneHne yriekucnoro rasa.

YKCyCHas KACnoTa BbITECHWIMA YrofibHYH KUCMOTY U3 pacTBopa ee Conu. YronbHas
KMCIoTa — HENpPOYHOEe CoeMHEHME, OHa pacnagaeTcs Ha Yrieknchnbli ra3 u Boay.

2CH3COOH + Na2C0Os = H20 + CO2 + 2CH3COONa

Onbim 6 Baaumodeticmeue osieuHo8ou Kucriomsl ¢ 6poMom

OnenHoBasa kucrnota OTHOCUTCS K HenpedenbHbiM KapbOOHOBLIM  KMCIIOTaM.
HenpenenbHOCTb COEAUHEHNIA MOXHO OOHapyXmnTb C MOMOLLbIO Ka4eCTBEHHbIX peakuumn ¢
GpoMHOIM BOOOW UMK pacTBOPOM NepmaHraHata kanus. K onemHoBow kucnote npubaButb
OpoMHYI0 BOOY W SHEPrMyHO nepemewaTb coaepxmmoe npobupkn. [Mpoucxoant
obecuBeunBaHne 6GpPoMHON BOAbI, CrieaoBaTeNbHO, ONEMHOBAs KUCMOTa - HenpeaenbHas
kapboHoBas KucrnoTa.
CHs—(CH2)7-CH=CH—(CHz2)7—COOH+Br2=CHs—(CH2)7—CHBr—CHBr—(CH2)7—COOH

Ogopmums eb1800, onucas NPOLYKTbl peakumi.

Bonpocbl 0nisi caMornposepKu:

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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1. Kak nponsBoanTtca knaccugpukaumnsa kapboHOBbIX KUCIOT?
2. Kak pokasatb, 4YTO KapboHWNbHas W rMOPOKCUIbHAsA rpynnbl B MoOrieKynax
BNUAKT Apyr Ha gpyra?

3. Kak pasnuyaroTCcd no cune MmypaBbnHaA N YKCyCHadA KMCNOTbI?

Na6opatopHoe 3aHATMe Ne 10 KauecTBeHHble peakuum Ha HeopraHnyeckme
BelwecTBa
Llenb pabomei:
- Mo3HaKOMUTBLCS C Ka4YEeCTBEHHBIMU peakUMsIMU.
- 3yunTb cnocobbl pacno3HaBaHWsi KATUOHOB.
- I3yunTb cnocobbl pacno3HaBaHWsi aHUOHOB.
- CchopmmpoBatb komneTeHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2]

MamepuanbHoe obecrieyeHue:

ObopydosaHue: Peakmusesbi:

Mpobupku 'mapokcma HaTpus, pacTBop
CnupToBka 'mapokecuna Kanbums, pacteop
CTteknsHHas nanoyka A30THas KucnoTta, pacTBop

CongHas kucnoTta, pacTBop

Xnopwug 6apus, pacTBop

Xnopwa HaTpusi, pacteop

Xnopwa aMMOHUS, pacTBOp WUu TB.

Cynbdat HaTpus, pactBop

CynbdaT marHusi, pactBop

CynbdpaTt kanus, pactsop

KapboHat HaTpus, pacTBop

Hutpat cepebpa, pactsop

Teopemuyeckas Hacmhb:

KauecTBeHHble peakumm — 3TO peakuum, No3BONSLWNE AOoKa3aTb HaANM4mMe Toro unm
MHOrO BeLecTBa (MOHa) B cpee unm npucyTcTeme yHKLMOHANbHOW rpynnbl B BELLECTBE.

AHanunaupyemble BewecTBa MOryT HaxoOUTbCA B  pasfnyHbIX arperaTHbIX
COCTOSIHMAX (TBEPAOM, >XMAKOM WM rasoobpasHom). C TO4YkM 3peHusa Habnogaembix
ahpekToB  BCe  peakumm  OOHapyXeHWa  MOXHO  pasfenutb  Ha  HEeCKOSbKO
rpynn: obpa3oBaHne XxapakTepHbiX OCAOKOB, PacCTBOPEHWE BELLECTBA, MNOSBNEHUE
(M3MeHeHne) oKpacku, BbligeneHme ra3oB, M3MEHEHNE 3anaxa, OKpaluMBaHue niaMmeHwu.

Tabnuua 3 — KayecTBeHHble peakunn Ha KaTtTuoHbl N aHUOHDbI

Bospgenctsme nnu
peaktuB

KaTtuoH [Mpu3Hakn YpaBHeHve peakuuu

KATWOHBbI (+):

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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KaTtnoH Bospencrane unm [Mpu3Haku YpaBHeHME peakummn
peakTmB
H+ NHoukaTopsbl: KpacHoe okpawunBaHue
(kMcnas [nakmyc, MeTuUnoBbIv -
cpepa) OpaH>XeBblli
Lit Mnams KapmuHoBO-kpacHoe )
OoKpalLMBaHue
Na* Mnams PKenTtoe okpawmBaHue -
K* Mnams duroneToBOE OKpaLIMBaHWNE -
Ca?* Mnams KnpnuyHo-kpacHoe okpalumBaHue -
g2+ Mnams KapmuHoBO-kpacHoe )
OoKpalLMBaHue
Mnams PKenTo-3eneHoe okpalimBaHue -
BaZ* S04% BbinageHve 6enoro ocagka, Ba?*+ S04>— BaS04]
HepacTBOPMMOrO B KMCMOTax
Mnams 3eneHoe okpaluMBaHue -
cu2t Bopga MmaopaTnpoBaHHbIE UOHDI )
Cu?* umetoT ronybyo oKpacky
OH- Ocapok rony6oro LgeTa Cu?*+20H- — Cu(OH)2]
Pb2* Sz BbinageHune YyepHoro ocagka Pb?* + S —PbS |
Ag* CI- Benbi TBOPOXMCTLIN OCaA0K Ag* +CI—AgCl |
"ekcaumaHoeppart [BeinageHne cuHero ocagka K*+ Fe?*+ [Fe(CN)s]*
(1) kanus (ocapok TypHOyneBa CuHb) — KFe[Fe(CN)e]4
(kpacHas kpoBsiHasi 3Fe?*+2[Fe(CN)e]*>
Fo2t conb) Ks[Fe(CN)s] — Fes[Fe(CN)e]2
OH- O6BbEeMHBIN XNONbEBUAHLIN Fe?* +20H —
ocagok 6enoro(ceetno-3eneHoro)|Fe(OH)z|
uBeTa, OyperoLwimi Ha BO3ayxe B
pesyrnbTaTte OKUCIEHWUS
BbinageHve cuHero ocajka K*+ Fe3* + [Fe(CN)e]*
"ekcaumaHoeppart|(ocagok 6eprivHckasa nasypb) — KFe[Fe(CN)g] |
(I1) kanusa 4Fe3* + 3[Fe(CN)s]*
(kenTas — Fes[Fe(CN)s]a|
- KpOBSIHAsA COSb)
Fe Ka[Fe(CN)g]
PopaHug-noH  [lMosiBneHne apKo-KpacHOro Fe3*+3NCS- =Fe(NCS)3
NCS- OKpaLUMBaHUS
OH- O6BbeMHbIN XNONbEBUAHBIN Fe3* +30H" — Fe(OH)s3|
ocagok 6yporo useTta
Lenoyb BbinageHne o6bemHoro ocagka |AIR* +30H- — Al(OH)s|
N (amcpoTepHble  [6enoro uBeTa, pacTBOPSAIOLLNIACSA
CBOWNCTBa B M30bITKE LLLENoYM 1 pacTBopax
rmgpokcuaa) Kncnot
Lenoyb BbinageHne o6bemHoro ocagka |Zn?*+20H- —Zn(OH)2|
Zn2* (amcpoTepHble  [6enoro uBeTa, pacTBOPSAIOLLNIACSA
CBOWNCTBa B M30bITKe LLEeNno4n n pacTesopax
rmgpokcunaa) KMcnot

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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KaTtnoH Bospencrane unm [Mpu3Haku YpaBHeHME peakummn
peakTmB
NH.* LLlenous, 3anax ammuaka NH4*+OH— NH3T+ H20
4 HarpeBaHue
AHWOHBbI (-):
MHugukaTop Jlakmyc |CnHee okpalumBaHue -
WNHoukatop MannHoBoe okpalumBaHue )
OH- deHondTanemH
WNHoukatop PKenTtoe okpalumBaHue )
MeTunopanx
F- Ca?* BenbIn ocaaok Ca?* + 2F = CaF2l
_ . Benbln TBOPOXUCTLIN OCaOK, . _
Cl Ag HepacTBopuMbIn B HNO3 Ag”+ Cl=AgCll
+ CBeTno-xenTbl 0Cagok, N _
Br- Ag HepacTBopuMbIi B HNO3 Ag" + Br=AgBr
- Agt YenTblih ocagok, Ag* + |- =Agll
HepacTBopuMbIi B HNO3
S04 Ba?* Benbiii ocaaok Ba?* + SO42= BaSO4J
Benbin kpuctannmyeckun ocagok Ba?* + SOs” = BaSOs!
Ba2* > 'BaSOs! + 2H* = Ba?* +
2—
SO3 pacTBOPUMBIV B KUCMOTax SOsT + HaO
H* 3anax ropsiLein cepbl SO32+2H* =H20 +S02T
Cu?* UEpHbIi ocagok Cu?* + S2- = CuSY
Pb2* U&pHbIi 0cafoK Pb2* + S2 = PbS{
S2 Ag* U&pHbIii ocagok 2Ag* + S2 = Ag2SY
H BbloeneHue rasa ¢ 3anaxom S2- + 2H* = H.ST
TYXIbIX UL,
S0z Hr CTYAGHVCTBIN OCAAOK DH* + S0z = H2Si0a)
KPEMHMEBOW KNCIOTbI
Ca2+ Benkin ocagok, pacTBOpMMBbIN B COs% + Ca?* = CaCOsl
COs2 KncnoTax
e BblgeneHune yrnekucnoro rasa CO32+2H*= H20+CO2T
6e3 3anaxa
Cun BbigenseTcsa 6ypbi ¢ pe3kum 2NaNOs + H2S04=
_ 3anaxoMm ras u conb ronyboro 3(k) + Na2SO0a4
NOs3~ |KOHUEeHTpupoBaHHas 6 2HNO NazS0
H.SO uBeTa 4HNO3 + Cu = Cu(NOs3)2
2o + 2NO2 + 2 H20
PO43- Ag* Ocapfok »enToro upeTa 3Ag* +P0O4%> = AgsPOsl

BbironHeHue pabomeoi:

Onbim 1 ObHapyxeHue kamuoHa bapusi

[ns nooTBepXXaeHUst Toro, YTo B Xnopuae 6apus coaepxuTtcst KaTuoH bapus,

HeobX0AMMO K ero pacTteopy Ao6aBuTb pacTBOp CynbdaTa HaTpus, B peaynbTaTte peakuum

obpasyeTtcsa 6enbin ocagok:

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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BaClz + Na2SO4 — 2NaCl + BaSOa4]

Ba?* + 2CI" + 2Na* + S04 — 2Na* + 2CI- + BaSOa|

Ba?* + SO4> — BaSO0a4|

Onbim 2 ObHapyxXeHue kamuoHa Ma2HUsl

[na noaTBepXXAeHUst TOro, YTO B CyNbdate MarHms COAEPXKNTCA KaTMOH MarHus,
Heob6XxoaMMO K ero pactsopy A4obaBuTb pacTBOP rMAPOKCHAA HaTpuUs, B pesyrnbTaTe
peakumm obpasyetca 6enbin ocagok:

MgSO4 + 2NaOH — Na2S04 + Mg(OH)2|

Mg?* + SO4% + 2Na* + 20H- — 2Na* + S04% + Mg(OH)2|

Mg?* + 20H- — Mg(OH)2|

Onbim 3 ObHapyxeHuUe KamuoHa aMMOHUS

K TBEpPAOMY XITopmay aMMOHNA HeobxoaumMo K AobaBuTb rmgpokeng kanbuus. Ana
yBENMYEeHUs CONPUKOCHOBEHMS NNOLLaaN pearnpyroLmnx BELWECTB, Haao CTYMNKOW
pacTonoyb KOMMOHEeHTbI. [locne npoTekaHusa peakumm dyaeT YyBCTBOBaTbLCA 3anax
aMmmMmmnaka:

2NH4Cl + Ca(OH)2 — CaCl2 + 2NH4OH (NHst + H20)

2NH4* + 2CI- + Ca?* + 20H- — Ca?* + 2CI- + 2NHa31 + 2H20

2NH4* + 20H" — 2NH371 + 2H20 cokpamumsb ecé Ha 2

NH4* + OH — NHst + H20

Onbim 4 KayecmeeHHas peaKuusi Ha cyrbgham-aHUOH

MomecTutb B Npobupky 3-5 kanenb pacteopa cynbgarta kanusa K2SO4 n nobasbTe B
3Ty Xe npobupky 3-5 kanenb pacTeopa xnopuga 6apus BaClz. ObpasyeTtcsa 6enbln ocagok
cynbdaTa 6apus. Nocne oTcTamBaHMs CrnenTe C ocafka XuakocTb M AobaBbTe K ocagky
2-3 Kannm pacTteBopa CONsiHOM KUCNOTbl. Y6eauTtbca B TOM, 4TO Genbii ocagok BaSO4 B
Hen He pacTBopsieTcs. BbiBoa4: 0OHapyxunTb CynbdaT-aHMOH MOXHO NpnbaBneHnem conen
Gapus. Boinagaet Genbini ocagok cynbdata Gapusi, HEPacTBOPMMOrO [axe B CUNbHbIX
KucnoTtax.

Hanucampb ypasHeHuUs 8bINOHEeHHbIX peakyul 8 MOMeKynsipHOM U UOHHOM (MOfIHoe
U COKpauwjeHHoe) sude:

Onbim 5 KayecmeeHHas peakuusi Ha kapboHam-aHUOH

K 3-5 kannsam pactBopa kapboHaTa Hatpus Na2C0s3 pobaBbte 3-5 kanesnb
pactBopa BaClz, Habnogas obpasoBsaHue ocagka BaCOs. Nocne oTctanBaHmsa Crvtb C
ocagKka >XMOKOCTb M NOAEencTBOBaTb Ha OCafoOK COMsHOW (2-3 Kanmu) wunn asoTHOW
KncrnoTton, Habnoaas soigeneHme CO2. YpaBHEHUA peakumy NpMBeCcTy B MOMEKYNSPHOM U
WOHHOM (MOSIHOE U COKpaLLEHHOE) BMAE.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx




MO-35 02 10-O0[1.12.713 KMPK BIrAP® ®I'EOY BO «KI'TY»

XUMKUA | C.39/40

BuiBoa: Xnopua 6apua BaCl2 ocaxaaeT noHbl CO3% B Buae 6enoro ocagka BaCOs,
KOTOpPbIA pacTBOPAETCA B COMAHOW, a30THOM M YKCYCHOW KUCMNOTax C BblAeneHnem
yrnekucnoro rasa.

Hanucampb ypaeHeHusi ebinorniHeHHbIX [ABYX peakuyul 6 MOSeKyfspHOM U UOHHOM
(nosnHoe u cokpaweHHoe) sude:

Onbim 6 KayecmeeHHas peakyuu Ha Xr1opud-aHUOH

AHuoHbl CI, Br n |- obHapyxmnBatoTcss C NOMOLLbI HUTpaTta cepebpa. Hutpar
cepebpa AgNOs obpasyeT c ranoreHua-aHMoHamu 6enbin TBOpoXUCTLIN ocagok AgCl,
XenrtosaTbl ocagok AgBr n xxenTtbii ocagok Agl. Npu BeINOSTHEHUN peakummn K 3-5 Kannsm
pactBopa xnopuaa HaTpus NaCl pobasbte 3-5 kanenb pacTBopa HuTpaTa cepebpa
AgNOs3 Habntogas obpasoBaHue 6enoro TBopoxumctoro ocagka AgCl.

Hanucamb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOEeKYNSPHOM U UOHHOM ([10fIHOe
U cokpauwieHHoe) sude:

Ogpopmumpb 8b1800, onmcaB 3G EKTbI KAYECTBEHHbIX PeaKLUM.

Bonpocbi 0r1si caMornposepKu:

1. laTb onpegeneHne KaTMoHam.

2. OxapakTepusoBaTb Ka4eCTBEHHbIN 1 KONIMYEeCTBEHHbIN cocTaB peareHToB (BaClz,
Na2S04, MgSO4, NaOH, (NH4)2CO3).

3. [laTb onpegeneHne aHMoHam.

4. OxapaKkTepu3oBaTb Ka4eCTBEHHbIN N KONMYECTBEHHbIN cocTaB peareHToB (K2SO4,
BaCl2, Na2COs, AgNOs, NaCl).

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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CMUCOK UCMNOJIb3OBAHHbIX AICTOYHUKOB

1. Xumus. 10-n knacc. YrnybnérHbin yposeHb / B. B. EpemuH, H. E. Ky3bmeHko, B.
. TepenuH, A. A. [lpo3gos, B. B. JlyHuH; nog pea. B. B. JlyHuHa. — 10-e nag., crep -
Mocksa: NpoceelyeHne, 2023. - 448 c. - ISBN 978-5-09-107226-6. - TEKCT: 9NEKTPOHHbIN.
- URL: https://znanium.com/catalog/product/2089923.

2. EpemuH, B. B. Xumus: 11-n knacc (yrny6néHHbin ypoBeHb): y4ebHuk / B. B.
EpemuH, H. E. KysbmeHko, A. A. [lpo3gos, B. B. JlyHuH; noa pea. B. B. JlyHuHa. — 10-e
nag., ctep. — Mocksa: NpoceelueHne, 2023. — 480 c. - ISBN 978-5-09-107469-7. -

TekcT: anekTpoHHbIn. - URL: https://znanium.com/catalog/product/2089926.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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