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BBepneHue

MeTognyeckme ykasaHWs Mo BbINOSIHEHUIO NAaboOpPaTOPHbIX 3aHATUN COCTaBIIEHO B
cooTBeTcTBUMN C paboyen nporpammon amcumnnumHel OOL.12 Xumus gns obyvaromxcs
no cneunanbHoctn 11.02.03 O3kcnnyatauua  obopyooBaHuMs  paguvoCBA3n U
aneKkTpopagnoHasmrauumn cygos

Pabouen nporpammon npegycmoTpeHo 10 akageMmnyecknx 4acoB Ha NnpoBedeHmne
5 nabopaTopHbIX 3aHATUN.

Llenbto  npoBegeHusi  nabopaTopHbIX  3aHATUA  SGBMSETCS  3akpensneHue
TEOpeTUYECKNX 3HaHMK, OoTpaboTka NpuemMoB K NpUOBpeTeHne HeoBXOaUMbIX HaBbIKOB
nabopaTopHbIX  UCCreaoBaHWUN. JTabopaTopHbIN NpaKkTUKyMm HanpasneH Ha
CTUMYIMpOBaHWE MO3HaBaTeNbHOIO WHTEpeca oby4vallwmMxca UM OpPUEeHTUPOBaAH Ha
OyayLuyto NpodeCcCUoHanbHy 4eATeNnbHOCTb.

Mepea npoBegeHvem nabopaTopHOro 3aHATMS  obyyarowmecss 00sa3aHbl
npopabotaTte COOTBETCTBYHOLWNUA MaTepuan, YACHUTb LeNb 3aHATUHA, O3HAaKOMUTbCS C
cofepXaHnem 1 nocnenoBaTenbHOCTbIO ero NpoBeAeHus, a npenogasaTesib — NPOBEPUTL
MX 3HaHMA M TOTOBHOCTb K BbINOSIHEHUIO PaboThbl, MPOBECTU MHCTPYKTAX MO TEeXHMUKe
BesonacHoOCTMW.

JTabopaTopHble 3aHATUS BbIMOMHATCA B 060pyaoBaHHOM kabuHeTe xumuun. [Ons
BbINOSIHEHUA nabopaTopHOro 3aHATUS ydebHasa rpynna pasbvsaeTcs Ha ABe noAarpynnbl
(no 12—15 4venosek). HekoTopble OMbITbl MOryT ObiTb BbIHECEHbI HA AEMOHCTPALNOHHLIN
akcnepumeHT. [lepen BbINONMHEHMEM MepBOro nabopaTopHOro 3aHATMS NPOBOAUTCS
BBOAHbIN MHCTPYKTaX MO TexHuke GesonacHocTn Anga ydawmxca ob obwmx npasmnax
paboTbl M noBedeHua B nabopatopum MO crneumanbHOM WHCTPyKuun. OTmeTka o
npoBeAeHM BBOLHOIO MHCTPYKTaXa no TexHUKe 6e3onacHOCTU AenaeTcs B crneumanbHOM
XypHane nog pocnucbk Yyyawmxcs. [lpn nogrotoBke K nabopaTOpHOMY 3aHATUIO
npenogasatenb U nabopaHT NPOBEPAIOT MCNPABHOCTb Heobxoammoro obopyaoBaHUSA U
KOMMneKkToBaHue pabovero Mecra yyallerocs.

Mocne BbINOMHEHMSs ONbiTa 06yYaloLWMACA OOMKEH 3anMcaTh pesynbTaT UCMbITaHUS
C nNpuBeAeHNeM HeoOXoaMMbIX Tabnuu, ypaBHEHWUIA peakumin M pacdeTHbIX dopmyn. B
KOHLle oT4yeTa No nabopaTtopHOMY 3aHATMIO OBy4valoLWMINCH AOIMKEH caenaTth 3aknioveHme
(BbIBOA), COMOCTaBMB OMbITHblE [daHHble C TEeOpeTUYEeCKMMU  BblKagkamu, Cco
CrnpaBoOYHbIMU AAHHLIMMW.

3anucn genalrTca NakoOHUYHO W akKypaTHO B cneuuwanbHOW TeTpaau, Tabnuubl n

rpadovkm — KapaHgaLlom.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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B npouecce BbiNnoNHeHUA rnabopaTopHbIX 3aHATUA  HeobxoguMmo pasBuBaTb
no3HaBaTeNbHbIi WHTEPEC, CaMOCTOATENbHOCTb oObyvatowerocsd, obpawaTb ocoboe
BHMMaHME Ha WHTErpaTMBHbLIA NPUHUMN B OOy4YeHuW, NpuBMBATbL CTyAeHTaM yMeHue
TWwaTtenbHO BbINOMAHATE paboTy, 6GepexHo OTHocUTbCA K nabopaTopHoM nocyge u
npubopam, 3KOHOMHO pacxofoBaTb pPeakTMBbl, CTPOro cobnogatbe Mepbl 6e30nacHOCTU
npu paboTte B kKabuHeTe, paumoHanbHO MCNonb3oBaTh paboyee BpeMms.

KoHTponb 1 oueHka 3HaHUIN, obyyatowmxcsa OMKHbI MPOBOAUTLCA CUCTEMATUYECKN
nocrie Wu3ydeHuss Kaxgow TeMbl npeameta. IOTO [AO/MKHO OCYLEeCTBAATbLCA MyTem
pPOHTANBHOIrO W WHAMBWUAYANBHOrO ONPOCa, TEeCTUPOBAHUSA, 3aLUUTON KOHTPOSIbHOM
3agjayun no pesynbTaTam cobecegoBaHus BO BpeMsi labopaTopHbIx 3aHAaTuK. Mpu oueHke
NabopaTopHOro 3aHATUS YYUTLIBAOTCA TEXHUKA €€ BbINOSTHEHUS, Ka4eCTBO OhOpMIIEHUS
nabopaTopHOro XypHana, TO4HOCTb pe3ynbTaToB aHanmaa.

Mocne «kaxpgoro nabopaTopHOro 3aHATUA npoBoAUTCA 3adveT. Ha 3advete
obyyalLWnnca [OSMKEH: 3HaTb TEOpUo MO [OaHHOW Teme; MOSICHUTb, Kak MpOBOAUTCH
nabopaTopHbLIN 3KCMNEPUMEHT; yMEeTb NpOaHanM3npoBaTb MOSflyYeHHble pe3ynbTaTbl (B
COOTBETCTBUN C OCHOBHbIMM TpebOBaHMAMM K 3HAHMAM W YMEHUSIM MO [aHHON Teme
paboyen nporpammbl).

B pesynbTate ocBoeHust Matepuana no nabopaTtopHbIM 3aHATUSM Yy 00yYaroLmnxcs
dopmupytotcsa cnegyrowme komneteHuun: OK 01, 02, 04, 07.

K BbINOMHEHMIO NabopaTopHbIX 3aHATMIA 0By4YatoLLmMecs ONYCKalTCA TONbKO nocre
NMPOXOXOEHMS MHCTPYKTaxa u obyvyeHuss npaBunam TexHukun 6e3onacHoCT U
NPOTMBOMNOXAapPHbIM NpaBuiam, MNPOBEPKUM YCBOEHUS MpaBuil U COOTBETCTBYIOLLEIO
odhopmneHnsa gonycka k paboTe B cneumnanbHOM XypHarne.

MpaBuna TexHukn 6e3onacHocTn. ObyyatoWmMecs HeCyT JIMYHYIO OTBETCTBEHHOCTb

3a HecobnogeHue TpeboBaHMin TEXHMKM BE30MaCHOCTN.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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MepeyeHb NabopaTopHbIX 3aHATUN
Kon-
Ne n/n HanmeHoBaHMe nabopaTopHOro 3aHATUS BO
4yacoB
1 OsHakomneHne ¢ nabopatopHbiM obopyaoBaHMEM WU MpaBuniamu 2
TeXHMKM 6e3onacHoCTU
2 KayecTBeHHbIe peakLmn Ha HeopraHM4yeckne BeLlecTsa 2
3 Peakuun noHHoro obmeHa 2
4 M3y4yeHne CBOMCTB MeTaHa U aTuneHa 2
5 3yyeHne cBOMNCTB anbaerngos 2
NToro 10

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Na6opaTtopHoe 3aHaATME N2 1 O3HakomneHue ¢ nabopaTtopHbIM 060pyAOBaHMEM U
npaBuaMmu TeXHUKU 6e3onacHoOCTH

Llenb pabomoi:

- W3yuntb npaBuna TexHukn 6GesonacHocTM npu paboTe B XMMMUYECKOW
nabopatopuun (kabuHeTe).

- [Mo3HakoMUTbCA C YCTPOMCTBOM W OCHOBHbIMW MNpuémamu obpalieHns ¢
nabopaTtopHbiM 06opyaoBaHMEM.

- CchopmumpoBaTtb komneTteHumn OK 01, 02, 04, 07.

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedeHue:

JTabopaTopHOoe obopyaoBaHue: wWTaTns, NPOBUPKN, CNNPTOBKA, MEPHbLIN LIMINMHAP,
lwnaTenb, XMMUWYECKUA CTakaH, CTyrnka M NecTuK, nuneTka, BOPOHKa, (hunbTpoBanbHas
Oymara

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

MpaBuna TexHukn 6e3onacHocTn. OByyarowmMecs HECYT JIMYHYO OTBETCTBEHHOCTb
3a HecobntogeHne TpeboBaHMn TEXHUKN Be3onacHocTu. [lanee nepevncrneHbl OCHOBHbIE
TpeboBaHUA TEXHNKM 6e30MacHOCTH.

1. Mpun BbINONHEHUN NabopaToOpHbIX 3aHATUIN cnefyeT CTPOro PyKoBOACTBOBATLCS
MeToanyeckumm nocobuamu. Jlioboe OTKMOHEeHMEe OT MeToAMKM UK MNopsiaka aHanuaa
BO3MOXHO TOJSIbKO C paspeLleHns npenogaBaTens.

2. PaboTtasa ¢ xumnyecknmm peaktmBamm, Heobxoanmo msberatb MX NonagaHus Ha
pykn. Henb3s TporaTb nNuuo W rnasa pykamu B npouecce paboTtbl. 3anpelyaeTcs
npuHMMaThb NULLy B KabuHeTe, B T.4. XeBaTenbHyl pe3uHky. Nocne paboTbl Heobxoanmo
TWaTeNbHO BbIMbITb PYKMW.

3. 3anpewaeTca npoboBaTb XMMUYECKME BeLLleCcTBa Ha BKyC. HioxaTb xvmudeckune
BELLECTBA MOXHO, TOMbKO Hanpaenas Kk cebe napbl N rasbl ABMXKEHUEM PYKU, a He
BAbIXasA 3anax NonHOW rpyabto.

4. [Ons paboTbl MOXHO WCMONb30BaTb TOMBbKO pPeakTUBbl, HaxoasLwuecs B
XMMUYECKOM nocyae, CHabXeHHOW 3TUKeTKaMM C Ha3BaHUAMUN PeaKTUBOB.

5. 3anpeLluaeTcs HaKNOHATbL Ha4 COCYyAOM, B KOTOPbIA HanMBaeTCs XNOKOCTb UK B
KOTOPOM OHa HarpeBaeTcsa (KMMUT), Tak Kak OpbI3rn XnOKoCTU MOryT nonacTb B JMLO U

rnasa. 3anpeLyaeTcss HarpeBaTb XXWOKOCTU B repMeTUYECKM 3aKpbITOM nocyae.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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7. Tpn nepemMeweHnn Kond M XMMUYECKUX CTaKaHOB C FOPAYUMM KUOKOCTAMM
HY>KHO cObntoaaTh NOBbLILLEHHYK OCTOPOXHOCTb.

8. 3anpewaetca BKAOYEHME MNOCTOPOHHUX 3NEKTPONPUOOPOB, B YACTHOCTU
3apsanHbIX YCTPOUCTB MOBUITbHBIX TENedOoHOB, 6e3 pa3spelueHus npenogaBaTens.

9. lMNpu HarpeBaHuM BellecTBa B Npobupke eé cHavana HeobxoauMMO UEeSIMKOM
nporpeTb Hag nraMeHeM; OTBEpCTUE NpobupKn HanpaBnATb B CTOPOHY OT cebs, n oT
coceen.

10. Cobniogate ocobyro OCTOPOXHOCTb Npu paboTe C egkMMn BewecTBamu —
kncnotamm u wenovamu! lNpu pasbaBneHnn KUCNOTy MeOSIEHHO HanuBakT TOHKOM
cTpynkon B Boay!!!

lMepeas nomMowb rnpu HecyacmHbIX cliydasx

Mpwn oxxorax Heobxoaumo cobntogaTte cneayoLne npasuna:

- NpU nonagaHuu KUCNOT M LWeNovYern Ha KOXYy W npu HebonblwoMm oxore
NopaXeHHoe MeCTO HeMeAneHHO MpoMbIBaloT 6GONbLUMM  KONMYECTBOM MNPOTOYHOM
BogonpoBoaHon Boabl B TedeHne 10 - 30 MuH;

- MpU TepMUYecKMx oOxorax nocne obpaboTkn Boaon OBONCKEHHOE MecTO
NPOMbIBAOT PacTBOPOM MNepMaHraHata Kanua unm 3TUIOBbIM CMMPTOM U CMa3sbiBaloT
Ma3bto OT OXOrOB;

- PN XUMNYECKNX OXOrax KMCOToOn 0BoXOKEeHHOEe MeCTo nocne obpaboTkm Bogowm
NpPoMbIBaOT 5 % - HbIM pPacTBOPOM NUTbLEBOW cofbl. [Mpn oXore wenovsto 000XKEHHOE
MecTo nocne ob6paboTkm BoooM NPOMbIBAKOT 5 %-M pacTBOPOM YKCYCHOWM KUCIOTbI;

- NPV 3HaYUTENbHbIX MMOWaAaX MOPaXeHUs WnNu npu nonagaHum KUACNOT U
Lenoyen B rnasa Heobxogmma cpovHas MeanLUmMHCKas NOMOLLb.

B cnyyae nopesa paHy cneagyeTr obpaboTaTb pacTBOpOM Moda MnNu nepokcuaa
BoAopoaa.

Mpu 3acopeHuun rma3 TBepabIMU YacTULamMu He TepeTb rnasa, He genaTtb NomnbITOK
camMoMy yaanuTb COPUHKY, a HeMeaneHHO 06paTUTLCA K Bpady.

Mpn OTpaBneHUn XMMUYECKMMK BellecTBamu HeobGXOAMMO Bbi3BaTb Bpada U
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWo nepBor nomowu. Ecnv oTpaBneHwe BbI3BaHO
BObIXaHNEM SAOBUTbLIX MapoB MMM rasoB, HeOBXoAMMO BbIHECTM MOCTpadaBLUEro Ha
CBEXMWI BO34yX, €CNN XXe OHO NPOU3OLLNO B pesynbTaTte nonagaHus siga BOBHYTPb —
Bbl3BaTb PBOTY M AaTb NpoTMBOsSiAME, B CriyYae HeobGXxoaAMMOCTM caenaTb UCKYCCTBEHHOE

ObIXaHue. MCKyCCTBeHHOe OblXaHne NpoTUBOMNOKa3aHOo Nnpu oTpaBrieHNN XITOPOM.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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2.1 PaccMompems u Hapucogams CrupmMoeKy, 0603Ha4yume €é cocmaeHble
yacmu

Dunwin

Juex
Kphiluxa-koanayox

PucyHok 1 — Cnupmoska
lMpasuna pabomel co crupmogkou:
1.CHATb KONnayok
2.[MpoBepuTb NNOTHO N NpuneraeT AUCK K OTBEPCTUIO cocyaa
3. 3axeub cnMpToBKY ropsien cnudkon (HESIb35 SAXKUITATb CITMPTOBKY OT
[PYIrOuv TOPSLLEN CMIMPTOBKM!)
4. MNoracuTb CNNPTOBKY HAKPbIB NyiamMs KOSINaykom.

2.2 U3yyumb cmpoeHue nnamMeHu, coeslamb PUCYHOK:

CTPOEHUE NMNNAMEHU

MeHee spkoe,
camoe ropsuee(3)

apkoe,ropsivee(2)

PucyHok 2 — lNnams

3. Paccmompemsb u Hapucoeams 06pa3ybl XUuMUu4ecKol nocyobi

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Tabnuya 1 — HasHa4yeHuUe 0CHOBHO20 XUMU4YecKo20 0b60opydoeaHusi

PucyHok

HasHaueHue
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XuMuuecKkmun
CrakaH

MepHbin
LMTMHILP

Konba
KOHWYecKas

[Munerxa

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Crynka
" 11eCTUK

Boponka

HInarens

Cobopmyrnuposamb 6b1600, 060CcHOBa8 HeobxoOumMocme CcobriroOeHUs npasusl

mexHUKuU 6e3ornacHocmu.

NabopaTopHoe 3aHATME Ne 2 KauecTBeHHble peaKuuMu Ha HeopraHu4eckue BelecTBa
Llenb pabomoi:
- Mo3HaKOMUTLCA C Ka4YeCTBEHHBIMU PeakLUsIMU.
- 3yunTb cnocobbl pacno3HaBaHUs KAaTUOHOB.
- 3yunTb cnocobbl pacno3HaBaHUS aHMOHOB.
- Chopmupoatb komneteHummn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecrieyeHue:

ObopydosaHue: Peakmueni:

Mpobupku 'mppokecng HaTpus, pacTBop
CnnpToBKa M'mppokcmg Kanbumus, pactBop
CTteknsiHHasa nanoyka A30THas kucnoTta, pacTBop

CongaHas kucnora, PacTBOp

Xnopwua 6apusi, pactBop

Xnopua HaTpus, pacTBop

Xrnopva aMMOHUsI, pacTBOp MIu TB.

Cynbdat HaTpus, pacTBop

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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CynbdaT marHusi, pacTBop

CynbdaTt kanus, pacteop

KapboHaT HaTpus, pacTBop

HutpaTt cepebpa, pacTeop

Teopemuyeckasi Hacmab:

KayecTBeHHblEe peakunn — 3TO peakumn, NO3BONSALWNE AoKa3aTb HaNu4me Toro unu
MHOro BelecTBa (MoHa) B cpefe unm NnpucyTcTeme yHKLUMOHaNbLHOW rpynnbl B BELLECTBE.

AHanuavpyemble BellecTBa MOryT HaxoOUTbCA B  pPasfU4YHbIX arperaTHbIX
COCTOSAHMSAX (TBEPOOM, XWOKOM M raszoobpasHoMm). C TOYkM 3peHust Habnogaemblix
apbekTOoB  BCE  peakumm  OBHapyXeHWs  MOXHO  pas3fenuTb Ha  HEeCKOSbKO
rpynn: obpasoBaHne xapaKTepHblX OCa[KOB, pacTBOPEHME BeLlecTBa, MNOSABMEHNEe
(n3meHeHne) okpacku, BblAeneHne ra3oB, UISMEHeHue 3arnaxa, okpalumBaHue niaMmeHu.

Tabnuua 2 — KayecTBeHHbIe peakumn Ha KaTUOHbI U aHNOHbI

KaTnoH Boapencrane unm Mpu3Hakn YpaBHeHVe peakuuun
peakTus
KATWNOHBbI (+):
H+ NHoukaTopsbl: KpacHoe okpawmnBaHue
(kmcnas |nakmyc, MEeTUIOBbLIN -
cpena) OopaHXeBbl
Lit Mnams KapmuHoBoO-kpacHoe i
OKpallMBaHue
Na* Mnams PKenTtoe okpalumBaHue -
K* Mnams duroneToBoe okpalumBaHue -
Ca?* Mnams KnpnuyHo-kpacHoe okpalumsaHue -
g2+ Mnams KapmuHoBO-kpacHoe i
OKpaluMBaHue
Mnams PKenTto-3eneHoe okpalimBaHue -
BaZ* S04% BbinageHve 6enoro ocagka, Ba’*+ S04>— BaS04|
HepacTBOPMMOrO B KMCNOTax
Mnams 3eneHoe okpalmBaHue -
cu2t Bopa MmaopaTnpoBaHHbIE UOHDI i
Cu?* nmetoT ronyGyro oKpacky
OH- Ocapok rony6oro upeTa Cu?*+20H- — Cu(OH)2|
Pb2* Sz BbinageHune YyepHoro ocaaka Pb?* + S —PbS |
Ag* Cl Benbin TBOPOXUCTLIN 0OCadoK Ag* +ClI—AgCl |
"ekcaunaHopeppar [BoinageHne cMHero ocagka K*+ Fe?*+ [Fe(CN)e]*>
(1) kanus (ocagok TypHOyneBa CuHb) — KFe[Fe(CN)e]a
(KpacHasi KpoBsiHas 3Fe?*+2[Fe(CN)e]*
o2t conb) Ks[Fe(CN)s] — Fes[Fe(CN)s]2
OH- O6beMHbIN XNONbEBUAHBIN Fe?* +20H —
ocafok 6enoro(cseTno-3eneHoro)|Fe(OH)z2]
uBeTa, Oypelowmnn Ha BO3ayxe B
pe3ynbTaTte OKUCIEHNS

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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BbinageHue cuHero ocaaka

K*+ Fe3* + [Fe(CN)e]*

"ekcaumaHodeppar [(ocagok 6epriMHcKkas nasypb) — KFe[Fe(CN)g] |
(I) kanus AFe3* + 3[Fe(CN)e]*
(kenTas — Fes[Fe(CN)g]s|
a KpOBSIHAsA COrb)
Fe Ka[Fe(CN)g]
PogaHua-moH [MosiBneHne spKo-KpacHoro Fe3*+3NCS- =Fe(NCS)3
NCS- OKpaluMBaHUA
OH- O6BbEMHBIN XNTONbEBUAHbIN Fe3*+30H" — Fe(OH)s|
ocafok 6yporo ueta
LLenoub BbinaneHne o6bemHoro ocagka  |AR* +30H- — AI(OH)3|
AP (amcpboTepHble  [6enoro uBeTa, pacTBOPSAIOLLNIACSA
CBOWCTBa B M30bITKE LLLEMNoYn N pactTBopax
rmapokcnaa) KMCNoT
LLenouyb BbinaneHne o6bemHoro ocagka |Zn?*+20H" —Zn(OH)2|
Zp2+ (amdoTepHble  [Benoro uBeTa, pacTBOPSAOLNNCS
CBOWCTBa B M30bITKE LLIEN0OYN 1 pacTBopax
rmapokcnaa) KMCNoT
NH.* LWernousb, 3anax amMmuaka NH4*+OH— NHzT+ H20
4 HarpeBaHvie
AHWOHBbI(-):
WHgukaTop Jlakmyc |CuHee okpalumBaHue -
NHgukatop ManunHoBoe okpalumBaHue i
OH- deHondTanemH
NHoukatop PKenTtoe okpalumBaHue i
MeTunopanx
F Ca2* Benblit 0canok Ca2* + 2F = CaFal
Benbin TBOPOXUCTLIN 0OCaaokK
_ + ’ + — —
Cl A HepacTBopuMbI B HNO3 Ag”+ CI= AgCIY
- N CBeTno-XenTbl 0CafoK, N _
Br A HepacTBopuMbIn B HNO3 Ag*+ Br- = AgBr
- Ag* PKenTbi ocaok, Agt+ |- = Agld
9 HepacTBOopuMbIN B HNO3
SO4% Ba?* Benbiit ocagok Ba?* + SO4> = BaSO4!
Benbin kpuctannuyeckmin ocagok Ba®* + SOs* = BaSOs!
Ba?* N '[BaSOsl + 2H* = Ba?* +
2- aCTBOPMMbIN B KUCNOTaX
SOs P P SO:2T + H20
H* 3anax ropsiuen cepsl SO32+2H* =H20 +S0O,T
Cu? UEpHbIl ocapok Cu?* + S2- = CuSy
Pb2+ UEpHbIl ocanok Pb2+ + S2- = PbS{
S% Ag* UépHbIii ocagok 2Ag* + S2- = Ag2S{
H BblgeneHue rasa ¢ 3anaxom S + 2H* = H2ST
TYXNbIX AN
. CTyoeHuncTbIN ocagok o .
2 + + 2—- —
SiOs H KPEMHYEBON KMCHOTb 2H* + SiOs? = H2SiOs!
COs Ca? Benbii ocagok, pacTBOpMMbIV B COs% + Ca?* = CaCOsl

Kncnortax

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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o BblgeneHue yrnekucrnoro rasa CO32+2H*= H.0+CO2T
6e3 3anaxa
Cuu BbligensaeTtcsa Oypbii C pe3kum 2NaNO3 + H2S04=
NOs  |KOHLIEHTOMDOBAHHAS 3anaxom ras u conb ronyboro 2HNO3k) + Na2S0O4
3 H HpS% LBeTa 4HNO3 + Cu = Cu(NO3)2
24 + 2NO2 + 2 H20
PO43- Ag* OcafoK XenToro useTa 3Ag* +P043 = AgsPOsd

BhbinonHeHue pabomsi:

Onbim 1 ObHapyxeHue kamuoHa bapusi

[na noaTBepXXaeHnst Toro, YTo B xrnopuae 6apua cogepxuTces kaTmoH 6apus,
Heobxo4MMO K ero pactsopy A4ob6aBuTb pacTBOp Cyrnbdarta HaTpus, B pesyrnbTaTe peakumm
obpasyeTtcs 6enbin ocagok:

BaClz + Na2SO4 — 2NaCl + BaSOa4]

Ba?* + 2CI + 2Na* + SO4> — 2Na* + 2Cl + BaSO4|

Ba?* + SO4> — BaSO0a]

Onbim 2 ObHapyxeHuUe KamuoHa Ma2HUsl

[na noaTBepXXAeHnst Toro, YTo B cyNnbdate MarHmsi COAEpPXKUTCA KaTUOH MarHus,
Heob6xo4MMO K ero pactsopy Aob6aBuTb pacTBOp rMApOKCHAAa HaTpuUs, B pesynbTaTe
peakumm obpasyetca 6enbin ocagok:

MgSO4 + 2NaOH — Na2SO4 + Mg(OH)2|

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

Mg?* + 20H" — Mg(OH)2|

Onbim 3 ObHapyxXeHue kamuoHa aMMOHUS

K TBEPAOMY XSfTOpMAYy aMMOHNA HeobxoanMO K AobaBuTb rmagpokena Kkanbuus. Ans
yBENMYEHUS CONPUKOCHOBEHMSA NNOLLaaN pearnpyoLmnx BELLECTB, Haao CTYMNKOW
pacTonoyb KOMMOHEHTbI. [locne npoTekaHusa peakumm ByaeT YyBCTBOBaTbLCA 3anax
aMmmMmunaka:

2NH4Cl + Ca(OH)2 — CaCl2 + 2NH4OH (NHs?1 + H20)

2NH4* + 2CI- + Ca?" + 20H" — Ca?* + 2CI" + 2NHz3t + 2H20

2NH4" + 20H" — 2NH3s1 + 2H20 cokpamums ecé Ha 2

NH4* + OH" — NH31 + H20

Onbim 4 KayecmeeHHas peaKkyusi Ha cyribgham-aHUOH

MomecTutb B Npobupky 3-5 kanenb pacteopa cynbdarta kanusa K2SO4 n nobasbTe B
3Ty Xe npobupky 3-5 kanenb pacteopa xnopuga 6apus BaClz.. ObpasyeTtca 6enbii ocagok
cynbdaTa 6apus. lNocne oTcTamBaHMA CrnenTe C ocagka XuakocTb M AobaBbTe K ocagky
2-3 Kannu pactBopa CONSAHOW KUCMOThl. Y6eantbcs B ToM, 4To Benbin ocagok BaSO4 B

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx



KMPK BIr'AP® ®I'B6OY BO «KI'TY»

MO-11 02 03-00A.12.J13

XUMKA | C.14/26

Hen He pacTBopsieTcs. BbiBoA4: 0OHapYXMTb CynbdaT-aHMOH MOXHO NpubaBneHnem conen
Gapusa. Boinagaet Genbin ocagok cynbdata Gapus, HepacTBOPUMOro Aaxe B CUJSbHbIX
Kucnortax.

Hanucame ypasHeHusi 8bINoSTHEHHbIX peakyul 8 MOSeKYy1sipHOM U UOHHOM (roJiHoe

U cokpauwieHHoe) sude:

Onbim 5 KayuecmeeHHas peaKkyusi Ha kKapboHam-aHUOH

K 3-5 kannam pactBopa kapboHaTa Hatpus Na2COs pobaBbte 3-5 kanenb
pactBopa BaClz, Habnogaa obpasosaHme ocagka BaCOs. Mocne oTctanBaHusa Cnvtb C
ocajka XWOKOCTb W NoAencTBOBaTb Ha OCafOK CONAHOW (2-3 Kannu) unyv asoTHOW
KncrnoTton, Habnoaas soigeneHme CO2. YpaBHEHNSA peakumm NpMBECTM B MONEKYNSAPHOM U
NMOHHOM (MOMHOE U COoKpaLleHHoe) Buae.

BbiBoa: Xnopwua 6apus BaClz ocaxnaeT noHsl CO3z% B Buae 6enoro ocagka BaCOs,
KOTOPbIA pacTBOPSAETCA B COMAHOW, a30THOM M YKCYCHOW KUCNOTax C BblAeNeHuem
yrneKkucroro rasa.

Hanucame ypasHeHuUs1 8binonHeHHbIx [BYX peakuyult 6 MonekyrnspHOM U UOHHOM

(nonHoe u cokpaweHHoe) sude:

Onbim 6 KayecmeeHHas peaKkyuu Ha X/1opud-aHUoH

AHuoHbl ClI, Br n |- obHapyxmBalTcsa C NOMOLLbI HUTpaTta cepebpa. Hutpat
cepebpa AgNOs obpasyeT C ranoreHug-aHnoHamu 6enbin TBOpoXUCTbIN ocagok AgCl,
xentoBaTbl ocagok AgBr n xenTtbin ocagok Agl. MNMpu BbINONHEHUN peakumn K 3-5 Kannsam
pactBopa xnopuga Hatpua NaCl gobaBbTe 3-5 kanenb pacTtBopa HuTpaTa cepebpa
AgNOs Habntogas obpasoBaHue 6enoro TBopoxmcToro ocagka AgcCl.

Hanucampb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOEKYISPHOM U UOHHOM (r10/IHOe
U cokpauwieHHoe) sude:

Ogopmumb eb1800, onmcas 3 EEKTbI KAYECTBEHHbIX PEaKLMNA.

Bonipocbi 0r1si caMorposepKu:

1. aTb onpegeneHne KaTMoHam.

2. OxapakTepn3oBaTb Ka4eCTBEHHbIN U KONMMYECTBEHHbIV cocTaB peareHToB (BaClz,
Na2S0a4, MgSO4, NaOH, (NH4)2CO3).

3. laTtb onpeneneHne aHMoHawM.

4. OxapaKktepu3oBaTb Ka4eCTBEHHbIN N KONMYECTBEHHbIN cocTaB peareHToB (K2SO4,
BaClz, Na2COs, AgNOs, NaCl).

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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NabopaTopHoe 3aHATMEe Ne 3 Peakunmn MOHHOro oomeHa

Llenb pabomei:

- N3yunTb ocobeHHocTu npoTtekaHus PUO

- Chopmupoatb komneteHummn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmusenbl:
Mpoburpku 'mppokcng HaTpus, pacTBop
CnunpToBKa ConsHas kucnoTta, pacTBop
CTeknsiHHasa nanoyka Xnopwua xenesa (lll), pacteop

Cynbdat megum (1), pactBop

KapboHat kanbuus, TB.

'mppokapboHaTt HaTpu4a (Nuwesas coga)

deHongTanenH

ﬂ,I/ICTI/IJ'IJ'II/IpOBaHHaFl BOAa

Teopemuyeckasi Hacmab:

Tak kak Mornekyrnbl 9MeKTponMTOB B pacTBOpax pacnagatTcs Ha WOHblL, TO U
peakunn B pacTBopax 3NEKTPONIMTOB NPOUCXOOAT MEXAY NOHAMM.

Peakuyuu, npomekarowue mexoy UOHaMU, Ha3bl8aromMcs UOHHbIMU peakyusimu.

C yyactMeM WOHOB MOryT npoTekaTb Kak OOMEHHble, Tak W OKUCAUTESbHO-
BOCCTaHOBUTENbHbIE peakuun. Hanpumep, B3auMOAENCTBME MeXAYy pacTBopamu AOBYX
conewu:

Na2SO4 + BaCl, = BaSO4{ + 2NaCl (1)

OTO ypaBHEHWE SABNAETCA MOJIEKY/ISPHbIM ypasHeHuUeM, Tak Kak (bopMyrbl BCex
BELLLEeCTB 3anucaHbl B BUAE MOSEKYIT.

C ydyeTOM auccoumaumm CUNbHbIX 3NEKTPONIMTOB YpaBHEHME peakunm MOXHO
3anucaTb Tak:

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

Takoe ypaBHeHWEe Ha3bIBaETCA MOJIHbIM UOHHBIM YPagHEHUEM.

MoHbl Na* n ClI- umetoTcs n B NeBOn, U B NpaBOM HYacTaX ypaBHEHUS, T. €. 3TU NOHbI
B peaKkLMm y4acTms He NPUHUMAIOT, X MOXHO MUCKIMIOYUTb N3 ypaBHEHUS:

SO%4 + Ba?* = BaSOal (3)

[MonyyeHHoe ypaBHEHWE Ha3blBAETCHA COKpaW,eHHbIM UOHHbBIM YpagHeHUeM.

B ypaBHeHuMsX peakuwii CTaBsAT 3HaK ¥, €cnvm cpeay NpoayKTOB peakunn ecTb
0Calok — HepacTBOpUMble UMM ManopacTBopuMble BellecTsa. 3Hak T nokasbisaeTt
raszoobpasHble 1 neTyyme CoeanHEHNs.

B MOHHbIX ypaBHEHMAX hopMyIbl BELLECTB 3anvCbiBalOT B BUAE MOHOB MK B BUAE

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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MOIeKyn.

B sude uoHoe 3anucbiBatoT GopMyrbl:

- cunbHbIX kucnot (HCIO4, H2SO4, HNO3, HI v gp.);

- CUNbHbIX OCHOBaHMK (wenoyen - CsOH, NaOH, KOH, Ca(OH)z, Ba(OH)2wu gp.);

- pactBopuMbIx B Boge conen (NaBr, KNOs, BaClz, Al2(SO4)3z 1 gp.).

B sude morneKkyn sannucbiBatoT opMynbl:

- Bogbl H20;

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

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

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

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

Bonblwasa Yactb Monekyn cnabbix 3NEKTPONMTOB B pacTBOPE HE ANCCOLMMNPYET Ha
NOHbI.

B sude mornekyn Takke 3anvcbiBatoT:

- popmynbl razoobpasHbix BewwecTs (CO2, SO2, Hz, H2S, NHswn gp.);

- (bopmynbl okcmaoB meTtannos n HemeTtannos (Na20, CaO, P20s, SiO2, B20O3 1 ap)

Peakumn obmMeHa B BOAHbIX pacTBOpaxX 3MEKTPONIMTOB MOryT ObiTb: NMpakTU4eCKu

HeobpamumbIiMu, T. €. NpoTekaTb A0 KOoHUa W obpamumbiMu, T. €. npoTekaTb

OOHOBPEMEHHO B [1BYX MPOTUBOMONOXHbIX HAMNpaBneHusiX.
1) Peakyuu mex0y cunbHbIMU 371eKmposiumamMu 8 pacmeopax rnpomekarom 60

KOHUa, usiu ripakmu4yecku Heobpamumbl, KOrga NOHbI COEONHAIOTCA apyr ¢ Apyrom um

obpasyioT:

a) MasiopacmeopuMbie sewecmesa

Peakyuu ¢ obpasosaHueM MariopacmeopuMbix eeu,ecms, ebinadaroujux 8 ocadok
).

CocTtaBuM MOMEKYINSAPHOE M MOHHOE YpPaBHEHMSI peakuMm Mexgy HUTpaToMm
cepebpa (1) AgNOs n xnopmugom Hatpusa NacCl:

AgNOs + NaCl = AgCI + NaNOs
Ag* + NOs + Na* + CI = AgCN + Na* + NOs
Ag* + CI- = AgCl

OTta peakuua obmeHa HeobpaTuma, NOTOMY YTO OAWMH M3 MPOAYKTOB YXOAUT U3
cdepbl peakumn B BUAe HepacTBOPUMOrO BELLIECTBA.

6) manoduccoyuupyrouwue seuwecmsea — cnabble aNeKTpPoNuTbI

Peakyuu, udyuwue ¢ obpasogaHuem mMasoduccoyuupyrouux eeuecms (crabbix

371eKmposiumos).

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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MonekynsapHoe u MOHHOE ypaBHEHUS peakuun HernTpanusaumm Mexay pactsopamm
rmgpokcnga Hatpuss NaOH un cepHomn kncnotbl H2SO4:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H" + 2H* + SO4% = 2Na* + SO4% + 2H20
20H" + 2H* = 2H20
nnu, cokpawlasa koadpuumeHTol, nonydnm: OH- + H* = H20.
B pesynbTaTe peakuun HenTpanusaumm noHsl Bogopoga H* n rmgpokeng-noHsr OH-
obpa3syloT Manoguccoummpyowme Monekynbel BoAbl. [lpouecc HenTpanusauun mnaet ao

KOHUAa, T. €. 3Ta peaKyus Heob'pamuma.

H2S04 + Ba (N03)2 = BaSOal + 2HNO3 (4)
CUJTbHbIE 3NEKTPOJINTbI CUIbHbIN
AneKkTponuT

2H* + SO42 + Ba? + 2NO3 = BaSO4 | + 2H* + 2NO3
S04% + Ba?* = BaS04 4

Al2(S0a4)3 + 3BaClz2 = 3BaSO4d + 2AICIs (5)
CUJIbHbIE€ 3NEKTPOJINTbI CUJbHbIN
aneKkTponuTt

2AB* + 35024 + 3Ba?* + 6CI' = 3BaSO4d+ 2ALR* + 6CI-
3S04% + 3Ba?* = 3BaS0Oa4 cokpaTuUTb BCE KOIPMULIMEHTBI Ha 3
S0O%4 + Ba?* = BaSOal.
CywHocTtb peakuun (4) n (5), kak 1 peakuum (1), 3aknoyaeTcsl B CBA3bIBAHUN MOHOB
SO?%4 n Ba?* c obpasoBaHmem HepacTBOpuMoOii conu BaSOa.
B) 2a3006pasHble urnu riemy4yue sewjecmsa
Peakuyuu, npomekarowjue ¢ obpaszosaHueMm 2a3o00b6pasHbix, seu,ecms.
MoneKkynsipHOEe N MOHHOE YpaBHEHWS peakuMuM MeXay pacTBopamMu rmapokcmaa
kanbuusa Ca(OH)2 n xnopuga ammoHna NH4Cl:
Ca(OH)2 + 2NH4Cl = CaC12 + 2H20 + 2NHz T
Ca?* + 20H" + 2NHg4* + 2CI- = Ca?* + 2CI + 2H20 + 2NHsT
OH-+ NH4* = H20 + NHs®
OTa peakumss obMeHa HeobpaTvma, NoToMy 4YTo ObpasyrTca rad ammmak NHs u
MarnoguccoummpytoLee BeLLecTBO BOAA.
2) Ecnn cpean wucxogHbIX BeWEeCTB MMeKTCA crnabble  3nekTponutbl  Unu

ManopacTtBJipyMbi€ BeLWLECTBA, TO TaKMe peakunn ABnarTCA obpamumbimu, T. €. 4O KOHLA

He npoTekatoT. Hanpumep:

a) CH3COOH + KOH — CH3COOK + H20
cnabbin cnabbiv
3NEeKTponuT 3NEeKTPonuT

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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CHsCOOH + OH" — CHs3COO" + H20;

6) Cu(OH)2 + 2HCI — CuClz + 2H20
HepacTBOpMMOEe cnabbin
OCHOBaHue anekTponut

Cu(OH)2 + 2H* — Cu?* + 2H20
Ecnn uncxogHbiMM  BellecTBaMy  peakuumin  obmeHa  SIBRSIOTCS  CUJIbHbIE
3/1eKMPOSIUMbI, KOTOPble MpU B3aUMOAENCTBUN He obpasyrom ManopacTBOPUMbIX UMK
ManoanCCoLMMPYOLWNX BELLECTB, TO TakMe peakyuu He rpomekarom. MNpu cMmelumBaHum
X pacTBOpPOB obpa3dyemcs CMeCb UOHO8, KOTOpble HE COEeAMHSIOTCA OPYr C OPYrOM.
Hanpuwmep:
2NaCl + Ca(NOs)2 # 2NaNOs + CaCl:

2Na* + 2Cl + Ca?* + 2NOs - # 2Na' + 2NOs + Ca?" + 2CI-

YpaBHEHNS Takux peakunnm obmeHa He nuLyT.

BobinonHeHue pabomsi:
Onbim 1 Obpa3osaHue MasiopacmeopuMbix seujecms (ocadka)

B aBe npobupkn BHECTU NO 2-3 Kannuv cneayroLwmnx pacTBOpoOB:
- B nepByto — cynbdaT meaun (I1) CuSOa.
- BO BTOpPYO - xropug xenesa (Il) FeCls
[o6aBuTb B HUX B HMX MO 2-3 Kannn pacteopa rugpokcmuaa HaTpus NaOH.
Habnwopatb:
B nepBom crnyvyae — obpasoBaHue ronydoro ocagka Cu(OH)z2|
Bo BTOpOM cny4ae — obpasoBaHMe KMPNNUYHO-KPACHOro ocagka rugpokcuaa xenesa
(1) Fe(OH)s|
Hanucamb monekynspHoe u UOHHOe ypasHeHuUe rnpomekarowux peakyul 8 rnepaoul
u emopot rpobupke.
Onbim 2 ObpasosaHue 2a300b6pasHbIX 8euwecms
B oBe npobupkn BHECTU HA KOHYMKE LLNaTens:
- B nepByto — kapboHaT kanbumst CaCOs
- BO BTOpPYO — rugpokapboHaT HaTpus (nuwesada coga) NaHCOs
[ob6aBbTe B HUX B HUX MO 2 MA pacTBopa consiHon kmucnotbl HCI.
HabntopaTsb:
B ob6enx npobupkax HayHETCA aKTMBHOE BblOerieHMe MNy3blpbKOB YrNEKUCIIOro rasa
(CO27).

Hanucampe MornekyrnspHoe U UOHHOE ypasHeHuUe rpomekaruux peakyul e nepesou

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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u emopou rnpobupke.

Onbim 3 Peakuyusi Hetimpanu3sayuu (obpa3osaHue 800bl)

B npobupky Hanutb 2-3 mn pactBopa wenoun (NaOH) n pobaButb 2-3 kannu

deHondTanenHa. PactBop okpacuncsa B ManuHoBbIM uBeT. [obaBuTb B npobupky

pacTBOpP COMSIHOM KUCIOThI (MM CEPHOM KUCNOTbI) A0 obecuBevnBaHus.

HanucaTtb MOJeKkyndapHoe u

KUCII0TaMn.

Bonpocbl 0risi caMornposepKu:

MOHHOE YpaBHEHUA peaKkuunun Hel7|TpaﬂVI3&Ll,VIVI

1. MNMepeyncnuTb ycrnoeus HEOBPaATUMOCTUN peakuun.

2. YTo Takoe peakumsa HeruTpanmsaumm?

3. Kakune peakunn Ha3biBatoTCA MOHHbIMIA peaKLI,VIFIMI/I?

4. (DOpMyJ'IbI KakKmnx sewecCTtB B MOHHbIX YpaBHEHNAX 3alnnCbiBakOT B BUAE NOHOB?

5. ®opMmyrbl KakMX BELLECTB B MOHHbIX YPaBHEHUSIX 3aMNMCbIBAOT B BUAE MOSEKyn?

NNabopaTtopHoe 3aHATHME N2 4 N3y4yeHne CBOUCTB MeTaHa U 3TUNeHa

Llenb pabomei:

- 3yunTb cBONCTBA NpeaernbHbIX YrneBoaopoaos.

- I3yunTb cBONCTBA HenpeaenbHbIX YrineBogopoa0B.
- Chopmupoatb komneteHummn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue:

Peakmushbi:

Mpobupku

AueTaTt HaTpust 06€3BOXEHHbIN

[Mpobka ¢ ra3ooTBOAHON TPYOKOM

Han0H HaA N3BECTb

WraTtnd

bpomHas Boaa

CnunpToBKa

PacTtBop nepmaHraHaTta kanuvs

CTtekngHHaga nanoyka

CepHaga kncnota

OTUNOBLIN CNNPT

bpomHas Boaa

MNepmaHraHat kanus 0,1 H p-p

Teopemuyeckasi Hacmb

AnKaHbl BblOeNsAT n3 npnupoaHbliX MCTOYHMKOB (I'IpI/IpO,D,HbIIZ n I'IOI'IyTHbIIZ ras,

HeTb, KAMEHHbIN Yronb).

a3oo06pasHble ankaHbl Nony4aT M3 NPUPOAHONO M MOMYTHLIX HE(TAHbLIX rasos, a

TBEpAble ankaHbl - M3 HedTW. [MpUPOAHON CMecbio TBEPAbIX BbICOKOMOSEKYNSPHbIX

ankaHoB SIBMSIETCS FOPHbIA BOCK - NPUPOAHBIN BUTYM.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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MeTaH wunpoko pacnpocTpaHeH B npupoge. OH dABnNsieTcs rnaBHOWM COCTaBHOW
4acTbl0 MHOMMX TFOPKYMX ra3oB Kak npupodHbix (80-97 %), Tak N WNCKYCCTBEHHBbIX,
BbIOENAIOWMXCS NPU CyXOW MNeperoHke AepeBa, Topda, KAMEHHOro yrrs, a Takke npu
KpeknHre Hedptn. [pupogHble rasbl, OCOBGEHHO NOMyTHble rasbl HEPTAHbIX
MECTOPOXAEHUA, MOMUMO MEeTaHa cofepXaT aTaH, nponaH, 6yTaH U NeHTaH.

B npomMbIlwneHHOCTH:

1. VI3 npupogHOro 1 nonyTHOro HedpTAHOro rasa

BaxHenwmm WCTOYHMKOM arnkaHoB B Mpupoade SABMSeTCs MNpPUpPOLHbIA - ras,
MWHepanbHoe YrrieBogopPOaHOE Cbipbe - HEPTb M COMYTCTBYKOLUME el HedTSHbIE rasbl.
MpupoaHbIn ra3 Ha 95 NPoOLUEHTOB COCTOMT M3 MeTaHa. Takowm e cocTaB MMeeT BOMNOTHbIN
ras, obpasyrowumnca B pesynbTaTte nepepaboTkn bakTtepusamm (rHUeHUs) yrnesogos.

MemaH Ha3biearom ewi€ u 6010MHbIM; PYOHUYHBIM 2a30M.

[MonyTHble HeTaHbIE rasbl COCTOAT B OCHOBHOM W3 3TaHa, nponaHa, byTtaHa u
YaCTUYHO NeHTaHa. VX oTAensoT oT HeTM Ha cneuunarnbHbIX YCTAaHOBKax Mo NoaroToBKe
HedTW. NMpn OTCYTCTBUM ra3oKOHAEHCATHbIX CTAHUUIM NONYTHbIE HEPTAHbIE rasbl CXKXUrarT
B (hakenax, 4TO SABMSETCA KpavHe HepasyMHOW W pasopuUTesibHOW MNpakTUKON B
HedpTepobblve. OQHOBPEMEHHO C rasamu HedTb OyuLlaeTCs OT BOAbl, FPA3M U Mecka,
rnocrie 4ero nocrtynaer B Tpyby Ons TpaHcnopTupoBku. N3 HedTM npu ee pasroHke
(neperoHke, guctunnaumn) otbupas nocnegosaTensHo Bce ©Oonee wn  bGornee
BbICOKOKUNALLME hpaKkuum nosny4vatoT:

- 6eH3uHbl - T. kun. oT 40 go 180 °C, (comepxuT yrnesogopoabl Cs-Cio), cocTouT
bonee, yem u3 100 wmHOMBMAOYaANbHBLIX COEAMHEHWN, HOPMAambHbIX U Pa3BETBMEHHbIX
ankaHoB, LMKNoasrikaHoB, aflkeHOB M apOMaTUYeCKMX YrieBo40POAOB;
kepocuH 180-230 °C, (C11-C12);

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

msikenbil 2a30lnb U neakuti ducmunnsm cma3oyHo2o macrna 305-405 °C (Cas-
Cas);

cma3oyHble macsia 405-515 °C (C2e-Css).
OcTaTtok nocrie neperoHkn HedTn HasblBaeTcs acghasibmom unu 6umymom.
2. CMHTEe30M 13 BOASIHOrO rasa: n CO + (2n + 1) Hz - tkat—  CpHzn+2 + N H20
CO + 3H2 - tkat CH4 + H20
3. CHTEe30M 13 npocTbix Bewects: N C + (n+ 1) Hz -tkath — CpHan+2
C + 2 Hz - 900°CNi , CHgy
B nabopatopuu:

1. M'mgponua kapbuaga antoMmnHUA (NoNyYeHne meTaHa):

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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AlsC3 + 12H20 = 4AI(OH)3 + 3CHa?

2. Peakuna Biopua (B3aumogencTBme HaTpus C raroreHnpon3BogHbIMU arkaHoB):

R-I + 2Na + -R1 — R-R1 + 2Nal (R- aTo pagukan; I- aTo ranoreH)
a) CHs-Cl + 2Na + CI-CHz — CH3-CHs + 2NaCl nnu

2CH3sCl + 2Na — C2Hs + 2NaCl
6) CHs-l + 2Na + I-C2Hs — CH3-C2Hs + 2Nal nnm

CHal + 2Na + C2Hsl — CsHs + 2Nal
3. Tepmnyeckoe OekapGOKCMNMPOBaHME Coneit KapGOHOBBIX KUCIOT B NMPUCYTCTBUM
LLierioYen: R-COONa + NaOH -t ©— R-H + Na2COs
a) CH3-COONa + NaOH -t ¢— CHas + Na2CO3

(auemam Hampusi+ eOkuli Hamp=(memaH+KkapboHam Hampusl)

6) C2Hs-COONa + NaOH -t ¢— C2He + Na2CO3
amuriam Hampus amaH
4. Katanutnyeckoe ruapypoBaHue ankeHoB U arnkuHOB:

a) CnHan + H2 -tkatp — CpHa2n+2
alJikeH

C2Ha + Hz -300°CNi — CoHe

b) CnHzn-2 + 2H2 - tkal— CpHzn+2

alrikuH

C2H2 + 2H2 - tkat— CyHs
Cnocobbl nony4yeHns ankeHoB

— KpekuHr ankaHoB CsHis —> CaHs + C4H10; (Tepmuyecknin kpeknHr npm 400-700 °C)

OKmaH b6ymeH 6ymaH
— permapvposanue ankaHoB CaHio —> CaHs + Hz; (t, Ni)
6ymaH 6ymeH 8000pod
— permgporanoreHmpoBaHue ranoreHankaHoB C4HoCl + KOH —> Cs4Hs + KCI + H20;
xnopbymaH  eudpokcud b6ymeH xnopud  eolda

Kanusi Kanusi
— gerngporanoreHnpoBaHne gurarioreHarnkaHoB

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

TICUTOPATAH

— germgpataums cnuptoB C2HsOH —> CzH4 + H20 (npu HarpeBaHum B MpUCYTCTBUK
KOHUEHTPMPOBAHHOW CEPHOM KUCIOThI)

3anomHume! lNpu peaknsix gernapupoBaHus, gerngpartaumm,
AernaporanoreHMpoBaHUs 1 AeranoreHNPOBaHUS HYXXHO MOMHUTb, YTO BOAOPOA
NpenMyLLeCcTBEHHO OTPbIBAETCA OT MEHEee rMMapPOoreHn3npoBaHHbIX aTOMOB yriepoaa

(npaBwuno 3anuesa, 1875 T.)

BbironHeHue pabomesi:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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B nabGopatopun MeTaH MonyyalwT HarpeBaHMeM CMecu auetata HaTpusi C

HaTpOHHOM n3BecTbto (cMecb NaOH + Ca(OH)2).

Onbim 1 lNonyyeHue memaHa

B cyxylo npobupky, cHaGxeHHyt0o nNpobkon C rasooTBogHOW TpybKoW, MOMECTUTb
cMecb 06e3BOXEHHOro aueTata HaTpusa ¢ HaTPOHHOW U3BecCTblo (1:2), BbicoTa cnosd 6 - 10
MM. 3akpbiTb NPOGUPKY NPOBKON C ra3ooTBOAHOM TPYOKOM U 3aKpenuTb B LUTATMBE Tak,
4YTO6bI NPoOKa Oblna HEMHOro HWXe gHa Npobupkn. MNMocteneHHO nporpeBaTtb NPOOUpPKY C
rasooTBOAHOM TpPyOKOM, HAa4YaB OKONO AHa, a 3aTeM nepensurasa ropenky ganblue, 4Tobbl
MOIM pearmpoBaTb HOBbIE MOPLMM CMECMH.

Hanucams ypasHeHue peaxyuu: CHzCOONa + NaOH = CH4T + Na2COs

CHs + 202 =CO2 T + 2H2.0

Onbim 2 NopeHue memaHa

Mooxeyb BbIAENAKOWMNCA METaH y KOHua ra3ooTBogHon Tpybkow. MeTtaH roput
ronyboBaTbiM HECBETALLUMMCS NSIaMEHEM.

Hanucamb ypasHeHue peakuuu 2opeHusi Memana: CHa + 202 = CO2 T+ 2H20

Onbim 3 lponyckaHue memaHa Yepe3 pacmeop repmaHzaHama Kasnausi U 6poMHyo
800y

Mony4yarowmnca mMetaH NponycTUTb B 3apaHee MpUroToBMNeHHble Npobupku, B
ofHom n3 kotopblx 0,5mn pacteopa KMnOs, a B gpyron 0,5mn 6pomHoN BOABI.

M3meHsaeTca nn okpacka 3TUX peakTuBoB?

Moyemy meTaH He obecuBeuvMBaeT pacTBOp MNepMaHraHaTa Kanus U OpPOMHYHO
BoAYy?

Hanucame ypasHeHue peakyuu: peakuus He naéet!!!

Onbim 4 lNonyyeHue smureHa u e2o 2o0peHue

B cyxyto npobupKy nomeLaroT HEeCKONbKO KPYNMMHOK Mecka, U CMeCb cnupTa C
KOHUeHTpupoBaHHOM H2SO4. 3akpbiBatoT Npobupky nNpobKon ¢ rasooTBOAHOM TPYOKOW U
OCTOPOXXHO HarpeBaltT CMecb. Bblgenawowminca ras nogpKuratoT y KOHUA rasooTBOOHOM
TPYOKM - OH rOpUT CBETALMUMCSA NIaMEHEM.

XuMU3M npoecca:

CH3 - CH20H + HOSO3H =+ CH3 — CH20S0Os3H + H20

Takum obpasom, npu B3aumoaencTeBum atunosoro cnupta ¢ H2SOs4 npoucxogut

aervapaTaums cnvpra:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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) - Ly o
CH,—CH, 280 ¢ >140 °C

'H  OH!

~ CH,—CH,! +H,0

Boigensawowmnca aTuneH roput CBETAWMMCS nnameHeM. HanuwuTte ypaBHeHue
peakumn. KOHLEHTpMpPOBaHHAA KMUCNoTa cepHasi aBnsetca okucnuTenem. [ernapartaums
CnMpTOoB ABNseTCH 06LLMM CnocoboM NonyvyeHns HenpeaerbHbIX YrneBogopoaos.

Onbim 5 lpucoeduHeHue 6poma K amureHy

He npekpalias HarpeBaHusi NIPOOMPKN CO CMECHIO, ONYCKAKT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky c OGpomHon Bogow. BpomHaa Boga ObicTpo obecuseuymBaeTcs
BCneacTBue npmucoeamHeHnsa atoma 6poma no Mecty BOMHOM CBA3W. XMMM3M npoLecca:

CH2=CH: +Br = BrCH2 - CH2Br

Peakunsa obecuBevrBaHMa BOAHOrO pactBopa Opoma CRyXWUT KayeCTBEHHOM
peakumen Ha OBONHYO CBA3b.

Onbim 6 OmHoweHuUe amusieHa K oKucrumersnsm

He npekpalias HarpeBaHusi NPOOMPKN CO CMEChIO, ONYCKaKT KOHEL, ra300TBOAHOM
Tpybkn B npobupky ¢ pactBopom KMnO4. PactBop 6bicTpo obecuseumBaeTcs. [pn aTom

alikeH OKNCITAEeTCA B ,D,ByxaTOMHbII7I CrnpT. XnmMnam npouecca:

KMnO 4

CH2 =CH2+(0O)+H-OH ——— > HO-CH2-CH2- OH

JTa peakumsa aBngeTcd Ka4ecTBeHHOW Ha OBOMHYIO CB4A3b.

Bonpochbi 0risi caMornposepKu:

1. MNoyemy yrneBogopodbl psga  MeTaHa Hag o ankaHamu, napaduHamu,
HacbIWEeHHbIMW, NpeaenbHbIMN?

2. Kakvne cBsisu 00pasyloT atombl yrnepoga mexagy coborM M BOOOPOAOM B
Monekynax napaguHoB?

3. B kakue peakumu mMoryT BCTYNUTb ankaHbl?

4. Kakue yrnesogoponbl HasblBaloTCA HenpeaenbHbIMnU?

5. Kak nony4atoT aTuneH?

JTabopaTopHoe 3aHATMEN? 5 N3y4yeHne CBOUCTB anbaernaos
Llenb pabomei:
- Hayuntbca pacnosHaBaTb anbgernipl.
- 3yunTb cBonCTBa anbaernaos.
- ChopmupoBatb komneteHuum OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Ucnonb3yemblie ucmoyHuku: [1], [2].
MamepuanbHoe obecriedeHue:
ObopydosaHue: Peakmusenbl:
Mpobupku CepHas Kucnota, pacTBop
CnupToBKa 0,5H Buxpomart kanus

OTUNOBbLIV CPT

['vapokeua HaTpuA, pacTBop

Cynbdat megu, pacteop

dopmanbgerng

HuTpat cepebpa, pacTeop

Ammnak, pactesop 10%

["ntoko3a (Kpuctannnyeckas)

Teopemuyeckasi Yacme:

Mayuasa anbgermapl, HEO6XOAUMO NMOMHUTb, YTO OHU ABMSKOTCA NPOAYKTAMWN OKUCIIEHMS
BTOPUYHBIX CIMPTOB. [pn pacCMOTPEHNM XMMUYECKNX CBOMCTB anbAerMaoB U KETOHOB HYXKHO
OTMETUTb UX BbICOKYHD XMMMUYECKyt0 akTuBHOCTb. Ocoboe BHMMaHWe cnegyeT obpaTuTb Ha
OKMCMEHNe 3TUX BELLeCTB.

Hy>kHO 3HaTb Nony4eHne, CBOMCTBa U NpUMeEHeHe dhopManbaeraa u auetansgermaa.
Cnenyet o0paTnTb BHUMaHWe Ha TO, 4TO dhopmanbaervg srepsble 6bin nonydeH A.M.
BytnepoBbim 13 Gpomuctoro metuneHa. Ocobo obpaTuTb BHMMaHME Ha MPOMbILLIIEHHbIE
cnocobbl Noy4YeHMs yKCycHoro anbaervaa (no peakuum M.IT. Kyyeposa).

M3yuas KeToOHbl, cnegyetr obpaTutb BHMMaHME Ha aueTOH, O3HAKOMMBLUUCL C €ro
CBOMCTBaMMU, CO Criocobammn Nosny4eHumsl.

BbironHeHue pabombi:

Onbim 1 lNony4eHue anbOeauda oKucCeHUeM criupma XpoMoeoU CMeChH

Cmewatb B npobupke 2 mn pactBopa Guxpomarta kanus, 1 mn pasbaBneHHom
cepHon kucrnoTbl M 0,5 mn atunoBoro cnupta. OCTOPOXHO HarpeTb CMeCb — Hanuuue
peakunn OKUCNeHusi obHapy>XMBaeTCa MO M3MEHEHMIO LiBETa pacTBOpa U XapaKTepHOMY
3anaxy YKCyCHoOro anbgervga (3anax s6nok).

XnmMmnam npotecca:

3C2Hs0H + K2Cr207 + 4H2SOs4 — 3CH3CHO + K2SOs4 + Crz2(S04)s (Onucatb
HabngeHne nNo AaHHOW peakumm)

Onbim 2 KayecmeeHHasi peakuusi Ha anb0eaud ¢ 2uOpPOKcuOoM 08yxearieHMHoU
meodu.

BHauane nonyvatot cBexuin rugpokena megm (Il) nytem cmewmBaHus pacTBOpPOB
rmgpokcuaa HaTpus 1 MegHoro Kyrnopoca B HebonbLumnx konudectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2| + Na2S0a4

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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K nonyyeHHoMy ocagky rugpokcmaa megum (lI) npunute 1 mn dopmanbgervga.
[Mony4yeHHyl0 CMecCb HarpeTb, B pe3yfbTaTe 4Yero MoryT MonyYuMTbCs ABa NpoaykTa
peakummn:

1. Ha cTeHkax npobupku BblgenseTcsa metannnyeckas Meab:

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

2. OgHako valle B pesyrnbTaTe 3TOM peakuum obpasyeTcs KpaCHbIM 0cafok okcuaa
meaum (1):

H-COH + 2Cu(OH)2 = HCOOH + Cu20|+ 2 H20

Onbim 3 KayecmeeHHasi peakyusi Ha arnibOeaud ¢ okcuOom cepebpa (peakyusi
«cepebpsiHo20 3epKarnay)

B npobupky npunutb 1 Mn HUTpaTta cepebpa 1 1 Mn rmgpokcmaa HaTpus, Npu aTom
obpasyeTcst ocagok okcmaa cepebpa:

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

Hanee npunutb 10%-HbIM pacTBOp amMuaka OO0 pPacTBOPEHUS ocajka okcuaa
cepebpa c obpaszoBaHMeEM amMunakaTa cepebpa:

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

B pactBop npmnbaBuTb 3 I rNIOKO3bl U HArpeTb CMECh.

BHumaHnwue! MNpun HarpeBaHum BygeT BbliaenaTbca 6onbloe KonmyecTso ammmakal!!

0 0
/ - /4
CH,~ (CH )—C—H + 2|Ag(NH,),JOH — CH,~(CH )~C~ONH, + H,0 +
l I PIRIPOXCIIL WEAMMIMIE - | |
OH |OH |, cepetpall) OH |(OH |,
rMoxosa AMMOSNITHAA CaTb

Camcian opai) FAOKONONOR KHC20TH

+ 3NH,T + 2Agl.

scepeOpaIos
IEPRATOe

Habntogaetcsa cnon cepebpa no cTeHkam NpodupKu.

Bonpochbi 0risi caMornposepKu:

1. Kaknmn ka4yecTBEHHbIMU peakUMsiMn MOXHO OBHapPYXMUTb anbAerngHyro rpynny?
2. Kakumm cnocob6amm moryT ObiTb NOMyYeHbl anbaernabl U KETOHbI?

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

4. Yto Takoe hopmanbaerng?

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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CMNCOK UCMNOJIb3OBAHHbLIX ICTOYHUKOB

MabpuensaH, O. C. Xumua. 10-n knacc. basoBbin ypoBeHb: yy4ebHuk / O. C.
Mabpuenan, W. . Octpoymos, C. A. CnagkoB. — 6-e u3g., crep. — Mocksa:
MpoceeweHue, 2024. — 128 c.: nn. - ISBN 978-5-09-112176-6. - TeKCT: 3NEeKTPOHHbIN. -
URL.: https://znanium.ru/catalog/product/2157258.

MabpuensaH, O. C. Xumua. 11-n knacc. basoBbin ypoBeHb: yy4ebHuk / O. C.
MabpuenaH, W. . Octpoymos, C. A. CnagkoB. — 6-e u3g., crep. — Mocksa:
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HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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