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BBenoeHue

MeToanyeckme ykasaHusi Mo BbINOMHEHUIO NabopaToOpHbIX 3aHATUA COCTaBMEHO B
cooTBeTcTBUM C paboyen nporpammon amcumnnuHel OOL.12 Xumus gns obyvaromxcs
no cneuyuansHocTn 23.02.01 «OpraHn3aums nepeBo3oK 1 yrnpasreHne Ha TpaHcnopTte (no
BUOaM)».

Pabouen nporpammon npegycmoTpeHo 10 akageMmn4ecknx 4acos Ha nposefeHue 5
nabopaTopHbIX 3aHATUN.

Llenbto  npoBegeHusi  nabopaTopHbIX  3aHATUA  SBRSETCS  3akpensieHue
TEeOpeTUYEeCKNX 3HaHMK, oTpaboTka NpMemMoB K NpUoOBpeTeHne HeoBXOaUMbIX HaBbIKOB
nabopaTopHbIX  UCCrneaoBaHUN. JTabopaTopHbIN NpakTUKym HanpasneH Ha
CTUMyIMpOBaHWE MoO3HaBaTeNbHOIO WHTEpeca oby4vallmMxca U OpPUEHTUPOBaAH Ha
OyayLLyto NpodeCcCMoHanbHy eATeNnbHOCTb.

Mepea npoBegeHnem nabopaTopHOro 3aHATMS  obyyawwmecss  00s3aHbl
npopabotaTtb COOTBETCTBYHOLUA MaTepuan, YACHUTb LeNb 3aHATUHA, O3HaKOMMUTbCSA C
cofepXaHnem 1 nocnenoBaTenbHOCTbIO ero NpoBeAeHns, a npenofaBaTesib — NPOBEPUTL
MX 3HaHMA M TOTOBHOCTb K BbINOSIHEHUIO PaboThbl, MPOBECTU MHCTPYKTAX MO TEeXHMUKe
B©esonacHocTn.

JTabopaTopHble 3aHATMS BbIMOMHATCA B 06opyaoBaHHOM kabuHeTte xumuun. [Ons
BbINOSIHEHUA nabopaTopHOro 3aHATMS ydebHasa rpynna pasbvsaeTcs Ha ABe noAarpynnbl
(no 12—15 4venosek). HekoTopble OMbITbl MOryT ObITb BbIHECEHbI HA AEMOHCTPALNOHHBIN
akcnepumeHT. [lepen BbINOMHEHMEM MepBOro nabopaTopHOro 3aHATMS NPOBOAUTCSA
BBOAHbIN WMHCTPYKTaX MO TexHuke Ges3onacHoCcTU Ans ydvawmxca o6 obwmx npasunax
paboTbl M noBedeHwsa B nabopatopum MO crneumanbHOM WHCTpyKuun. OTmeTka o
npoBeAeHNM BBOLHOIO MHCTPYKTaXa no TexHUKe 6e3onacHOCTU AenaeTcs B crneumanbHOM
XypHane nog pocnucbk Yyyawmxcs. [lpn nogrotoBke K nabopaTOpHOMY 3aHATUIO
npenogasatesnib U nabopaHT NPOBEPAIOT MCNPABHOCTb Heobxoammoro obopyaoBaHUSA U
KOMMNMeKToBaHne pabovero Mmecra yyallerocs.

Mocne BbINOMHEHMs ONbiTa 06y4YaloLWMACA OOMMKEH 3anMcaTb pesynbTaT UCMbITaHUS
C nNpuBeAeHNEM HeobXoaMMmbIX Tabnuu, ypaBHEHWIA peakuuin M pacdeTHbiX cdopmyn. B
KOHLle oT4yeTa no nabopaTtopHOMY 3aHATMIO OBy4YaloLWMINCS AOIMKEH caenaTth 3aknioveHme
(BbIBOA), COMOCTaBMB OMbITHblE [daHHble C TEeOpeTUYEeCKMMM  BblKagkamu, Co
CrnpaBoOYHbIMW AAHHbLIMMW.

3anucy genarTcsa NakOHUYHO U akKypaTHO B cneuuwarnbHOW TeTpagu, Tabnuubl u

rpadovkm — KapaHgaLlom.

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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B npouecce BbiNnonHeHUs rnabopaTopHbIX 3aHATUA HeobxoguMmo pasBuBaTb
no3HaBaTeNbHbIi UHTEPEC, CaMOCTOATENbHOCTb oOby4vatowerocsd, obpawaTtb ocoboe
BHMMaHME Ha WHTErpaTMBHbLIA NPUHUMN B OOy4YeHuu, NpuBMBATbL CTyAeHTaM yMeHue
TWaTenbHO BbINOMHATE paboTy, 6GepexHO OTHOCUTbCA K nabopaTopHOM nocyge u
npubopam, 3KOHOMHO pacxofoBaTb pPeakTuBbl, CTPOro cobnogatbe Mepbl 6e30nacHOCTU
npu paboTte B kKabuHeTe, paumoHanbHO MCNonb3oBaTh paboyee BpeMms.

KoHTponb 1 oueHka 3HaHUIN, obyyatowmxcsa OMKHbI MPOBOAUTLCA CUCTEMATUYECKN
nocre wu3yvyeHus Kaxaon TeMbl npeameTa. IOTO [AO/MKHO OCYLWEeCTBAATbCA MyTem
POHTANBHOrO W WHAMBWUAYANBHOIO ONPOCa, TEeCTUPOBAHUSA, 3aALUUTON KOHTPOSIbHOM
3aga4m no pesynbtatam cobecegoBaHus BO BpeMsa nabopaTtopHbIX 3aHATUA. [pn oueHke
nabopaToOpHOro 3aHATUS YYMUTLIBAOTCA TEXHUKA €€ BbINOSTHEHUS, Ka4yeCcTBO OhOpPMIIEHMS
nabopaTopHOro XypHana, TO4HOCTb pe3ynbTaToB aHanmaa.

Mocne «kaxpgoro nabopaTopHOro 3aHATUA npoBoAUTCA 3adveT. Ha 3advete
obyyalLWnnca OOSMKEH: 3HaTb TEOpUIo MO [aHHOW Teme; MOSICHUTb, Kak MpOBOAUTCH
nabopaTopHbIN 3KCMEPUMEHT; yMEeTb NpOaHanuM3MpoBaTb MOSflydYeHHble pe3ynbTaTbl (B
COOTBETCTBUN C OCHOBHbIMM TPebOBaHMAMM K 3HAHMAM W YMEHUSIM MO [aHHON Teme
paboyen nporpammbl).

B pesynbTate ocBoeHust MaTtepuana no nabopaTtopHbIM 3aHATUSM Y 00yYaroLmnxcs
dopmupytoTcsa cnegyrowme komneteHuun: OK 01, 02, 04, 07.

K BbINoNHeHM0 NnabopaTopHbIX 3aHATMIA 0By4YatoLLmMecs ONYCKaTCsa TONbKO nocrne
NMPOXOXOEHUS WHCTPYKTaxa U obydyeHuss npaBunam TexHuku 6e3onacHoCT U
NPOTMBOMNOXAapPHbIM NpaBuiam, MNPOBEPKM YCBOEHUS MpaBuil U COOTBETCTBYIOLLEIO
odhopmneHns gonycka k paboTe B cneynanbHOM XXypHane.

MpaBuna TexHukn 6esonacHocTn. ObyyatoWmMecs HeCyT JIMYHYIO OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHnn TeXHUKM 6e3onacHOCTH.

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx




KMPK BIrAP® ®I'60Y BO «KI'TY»

MO-23 02 01-00A.12.113 |

XMUA C. 5/26
MepeyeHb NabopaTopHbIX 3aHATUN
Kon-
Ne n/n HanmeHoBaHMe nabopaTopHOro 3aHATUS BO
4yacoB
1 OsHakomneHne ¢ nabopatopHbiM obopyaoBaHMEM U npaBunamm 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

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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Na6opaTtopHoe 3aHATME N2 1 O3HakoMneHue ¢ nabopaTopHbIM 060pyaAOBaHUEM U
npaBuaMmu TeXHUKU 6e3onacHoOCTH

Llenb pabomoi:

- W3yuntb npaBuna TexHukn 6GesonacHocTM npu paboTe B XMMMUYECKOW
nabopatopuu (kabuHeTte).

- [Mo3HakoMUTbCA C YCTPOMCTBOM W OCHOBHbIMW MNpuémamu obpalieHns ¢
nabopaTtopHbiM 060pyaoBaHMEM.

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

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedeHue:

JTabopaTopHOoe obopyaoBaHue: wWTaTne, NPOBUPKN, CINPTOBKA, MEPHBIA LIUINMHAP,
wnaTtenb, XMMUYECKUN CTakaH, CTynka M NecTuK, nNuneTka, BOPOHKa, (hunbTpoBanbHas
Oymara

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

MpaBuna TexHukn 6e3onacHocTn. OByyarowmMecs HECYT JIMYHYO OTBETCTBEHHOCTb
3a HecobnoaeHne TpeboBaHun TeXHUKM BGe3onacHocTu. [lanee nepeyncrneHbl OCHOBHbIE
TpeboBaHUA TEXHNKM 6e30MacHOCTW.

1. Mpwn BbINONHEHMM NAaBopPaTOPHbLIX 3aHATUA cregyeT CTPOro PyKoBOACTBOBATbLCS
mMeToaudeckumn nocodbusimu. Jlioboe OTKNOHEHME OT METOAWKU WK nopsiaka aHanuaa
BO3MOXHO TONbKO C paspeLleHns npenogaBaTens.

2. PaboTtasa ¢ xumnyecknmm peaktmBamm, Heobxoanmo msberatb MX NonagaHus Ha
pykn. Henb3s TporaTb Nuuo W rnasa pykamum B npouecce paboTtbl. 3anpelyaetcs
npuHMMaTb NULLy B KabuHeTe, B T.4. XeBaTenbHyl pe3uHky. MNocne paboTbl Heobxoanmo
TWaTeNbHO BbIMbITb PYKMW.

3. 3anpewaeTca npoboBaTb XMMUYECKME BeLLeCTBa Ha BKyC. HioxaTb xvmuyeckmne
BELLECTBA MOXHO, TOMIbKO HanpaBnss Kk cebe napbl N rasbl ABMXKEHWEM PYKU, a He
BAbIXasa 3anax NofHou rpyabto.

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

5. 3anpeLluaeTcs HaKNOHATbL Ha4 COCYyAOM, B KOTOPLIN HanMBaeTCs XUOKOCTb UK B
KOTOPOM OHa HarpeBaeTcsa (KMMUT), Tak Kak OpbI3ry KWUOKOCTM MOryT nonacTb B SMLO U

rnasa. 3anpelaeTcs HarpeBaTb XXWMOKOCTU B repMeTUYECKM 3aKpbITON nocyae.

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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7. Tpn nepemMeweHnn Kond M XMMUYECKUX CTaKaHOB C FOPAYUMM KUOKOCTAMM
HY>KHO cobntogaTh NOBbLILEHHY 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 NpoOMpKM HanpaBnATb B CTOPOHY OT cebs, n oT
coceen.

10. Cobniogatb ocobyro OCTOPOXHOCTb Npu paboTe C egkMMu BewecTBamu —
kmcnotamm u wenovamu! lNpu pasbaBneHnUn KUCNOTYy MEOSIEHHO HanuBakT TOHKOM
cTpyvkon B Boay!!!

lMepeasi noMowb Npu HecHacmHblX cray4dyasax

Mpwn oxxorax Heobxoaumo cobnioaaTth cneayoLmne npasuna:

- NpU nonagaHuu KUCNOT M LWeNovYern Ha KOXYy W npu HebonblwoMm oxore
NoOpaXeHHoe MeCTO HemeAneHHO nNpoMbiBalT 6GONbLUMM  KONMYECTBOM NPOTOYHOM
BogonposoaHon Boabl B TedeHune 10 - 30 MuH;

- MpU TepMUYeckux oxorax nocne o6paboTkm Boaon OBOXCKEHHOE MEeCTO
NPOMbIBAOT PacTBOPOM MNepMaHraHata Kanua unm 3TUIOBbIM CMMPTOM W CMa3sbiBalOT
Ma3bto OT OXOrOB;

- MPU XUMNYECKNX OXOrax KMCOTON 0BOXOKEHHOE MeCTO nocrne obpaboTku Bogowm
NPoMbIBaOT 5 % - HbIM pPacTBOPOM NUTbLEBOW cofbl. Mpn oXore wenoyvbio 06oXKeHHoe
MecTo nocne ob6paboTkm BoooM NPOMbIBAKOT 5 %-M pacTBOPOM YKCYCHOWM KUCIOTbI;

- NPV 3HaYUTENbHbIX MMOWaAaX MOPaXeHUs WnNu npu nonagaHum KUACNOT U
Leno4ven B rnasa Heobxognuma cpoyHasi MeanumMHcKasi MOMOLLb.

B cnyyae nopesa paHy cnegyetr obpaboTtaTb pacTBOpoM Moga wnn nepokcuga
BoAopoaa.

Mpu 3acopeHun rma3 TBepAbIMU YacTuuamMum He TepeTb rnasa, He AenaTtb MomnbITOK
camMoMy yaanuTb COPUHKY, a HemMeaneHHO 06paTUTbLCS K Bpayy.

Mpn OTpaBneHUn XMMUYECKMMK BellecTBamu HeobGXOoAMMO Bbi3BaTb Bpada U
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWio nepBon nomowu. Ecnn oTpaBneHue BbI3BaHO
BAbIXaHMEM SAOBUTbLIX MapoB MMM rasoB, HeOBXoAMMO BbIHECTM MOCTpadaBLUEro Ha
CBEXMWI BO34yX, €CNN XXe OHO NPOU3OLLNIO B pesynbraTte nonagaHus siga BOBHYTPb —
Bbi3BaTb PBOTY M AaTb NpOTMBOsSiAME, B CriydYae HeobGXxoaMMOCTM caenaTb UMCKYCCTBEHHOE

ObIXaHune. MCKyCCTBeHHOe OblXaHne NpoTUBOMNOKa3aHOo Nnpu oTpaBrieHNN XITOPOM.

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb 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 NN NpuneraeT AUCK K OTBEPCTUIO cocyaa
3. 3axeub cnMpToBKY ropsien cnudkon (HESIb35 SAXKUITATb CITMPTOBKY OT
[PYIrOuv FOPSLLEN CMIMPTOBKM!)
4. MNoracuTb CNNPTOBKY HAKPbIB NyiamMs KOSINaykom.

2.2 U3yyumb cmpoeHue nnamMmeHu, coeslamb PUCYHOK:

CTPOEHUE NMNNAMEHU

MeHee spkoe,
camoe ropsuee(3)

apkoe,ropsivee(2)

PucyHok 2 — lNnams

3. Paccmompemsb u Hapucoeams 06pa3ubl XUMUYeCKOU nocyobl

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyaribHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycsi 8 1C Konnedx
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Tabnuya 1 — HasHa4yeHuUe 0CHOBHO20 XUMU4YeCcKo20 0b60opydoeaHusi

PucyHok

HasHaueHue

0.0
LT

raTus

C llp(\\—‘llpl\d MU

XuMuueckmun
CrakaH

MepHbin
HWIMHIP

Konba
KOHMYeCcKas

[Munerxa

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyaribHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycsi 8 1C Konnedx
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Crynka
" 11eCTUK

Boponka

HInarens

Cobopmynuposamb 6b1600, 060cHOBa8 HeobxoOumocmb cobrioOeHUs npasusl

mexHuUKuU 6e3ornacHocmu.

NabopaTopHoe 3aHATME Ne 2 KauecTBeHHbIe peaKuuu Ha HeopraHu4eckue BelecTBa
Llenb pabomoi:
- MO3HAKOMUTBLCS C KAYECTBEHHBIMU pPeaKUMsIMU.
- 3yunTb cnocobbl pacno3HaBaHUs KAaTUOHOB.
- 3yunTb cnocobbl pacno3HaBaHUS aHMOHOB.
- ChopmupoBatb komneteHummn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku 'mppokcng HaTpus, pacTBop
CnupToBKa 'mppokcma Kanbuus, pacteop

CTekngaHHaga nano4ka

A30THaga Kncnota, pacTBop

CongaHas kucnora, pPacTBOp

Xnopwua 6apusi, pactBop

Xropug HaTpus, pacTBop

Xropva aMMOHUSI, pacTBOpP MIu TB.

Cynbdat HaTpus, pacTBop

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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CynbdaT marHusi, pactBop

CynbdaTt kanus, pactBop

KapboHaT HaTpus, pacTBop

HutpaTt cepebpa, pacTesop

Teopemuyeckasi Hacmab:

KayecTBeHHblEe peakunn — 3TO peakumn, NO3BONSALWNE AoKa3aTb HaNu4me Toro unu
MHOrO BeLlecTBa (MOHa) B cpefe unum NnpucyTcTeme oyHKUMOHaNbLHOW rpynnbl B BELLECTBE.

AHanuavpyemble BellecTBa MOryT HaxoOUTbCA B  pPasfU4YHbIX arperaTHbIX
COCTOSAHMSAX (TBEPOOM, XWOKOM M raszoobpasHoMm). C ToukM 3peHust Habnogaembix
apbekTOoB  BCE  peakumm  OBHapyXeHWs  MOXHO  pas3fenuTb Ha  HeCKOSbKO
rpynn: obpasoBaHMe XxapaKTepHblX OCa[KOB, pacTBOPEHME BeLlecTBa, MNOSABMEHuEe
(n3meHeHune) okpacku, BblAeneHue rasoB, UISMEHeHue 3arnaxa, okpalumBaHue niaMmeHu.

Tabnuua 2 — KayeCcTBeHHbIe peakumn Ha KaTUOHbI U aHNOHbI

KaTnoH Boapencrane unm [Mpu3Hakn YpaBHeHVe peakuuu
peakTuB
KATWNOHBbI (+):
H+ NHoukaTopsbl: KpacHoe okpawmnBaHue
(kmcnas |nakmyc, MEeTUIOBbLIN -
cpena) OopaHXeBbl
Lit Mnams KapmuHoBO-kpacHoe i
oKpalLMBaHue
Na* Mnams PKenTtoe okpalumBaHue -
K* Mnams duroneToBoe okpalumBaHue -
Ca?* Mnams KnpnuyHo-kpacHoe okpalumsaHue -
g2+ Mnams KapmuHoBO-kpacHoe i
OoKpalLMBaHue
Mnams PKenTto-3eneHoe okpalimBaHue -
BaZ* S04% BbinageHve 6enoro ocagka, Ba’*+ S04>— BaS0a4]
HepacTBOPMMOrO B KMCNOTax
Mnams 3eneHoe okpalmBaHue -
cu2t Bopa 'MapaTMpoOBaHHbIE NOHDI )
Cu?* umetoT ronybyo okpacky
OH- Ocapok rony6oro LpeTa Cu?*+20H- — Cu(OH)2|
Pb2+ S% BbinageHune YyepHoro ocagka Pb?* + S —PbS |
Ag* Cl Benbin TBOPOXUCTLIN 0OCadoK Ag* +ClI—AgCI |
"ekcaunaHopeppar [BoinageHne cMHero ocagka K*+ Fe?*+ [Fe(CN)e]*>
(1) kanus (ocagok TypHOyneBa CuHb) — KFe[Fe(CN)e]4
(KpacHasi KpoBsiHas 3Fe?*+2[Fe(CN)e]*
o2t conb) Ks[Fe(CN)e] — Fes[Fe(CN)g]2
OH- O6beMHbIN XNoNbeBUAHbIV Fe?* +20H —
ocafok 6enoro(cseTno-3eneHoro)|Fe(OH)z2]
uBeta, bypetowmin Ha Bo3gyxe B
pe3ynbTaTte OKUCIEHNS
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BbinageHue cuHero ocaaka

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

"ekcaumaHodeppar |[(ocagok 6epriHcKkas nasypb) — KFe[Fe(CN)g] |
(I1) kanusa 4Fe3* + 3[Fe(CN)g]*
(kenTas — Fe4[Fe(CN)sls|
a KpoBSiHasa Coflb)
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 BbinapeHne o6bemHoro ocagka |AR* +30H- — AI(OH)3|
AP (amcpboTepHble  [6enoro uBeTa, pacTBOPSAIOLLNIACSA
CBOMCTBA B N30bITKE LLLENoYn n pacTeopax
rmapokcnaa) KMCNOT
Lenoub BbinageHne o6bemHoro ocagka |Zn?*+20H" —Zn(0OH)2|
Zp2+ (amdoTepHble  [Benoro uBeTa, pacTBOPSAOLNNCS
CBOMCTBA B N30bITKE LLLENoYn U pacteopax
rmapokcnaa) KMCNoT
NH.* LWernousb, 3anax amMmuaka NH4*+OH— NHzT+ H20
4 HarpeBaHue
AHWOHBbI(-):
WHgukaTop Jlakmyc |CuHee okpalumBaHue -
NHgukatop MannHoBoe okpalumBaHue i
OH- deHondTanemH
Nugmkatop PKenTtoe okpalumBaHue i
MeTunopaHx
F Ca2* Benblit 0canok Ca?* + 2F = CaFal
Benbin TBOPOXUCTLIN OCafokK
— + ’ + - —
Cl A HepacTBopuMbii B HNO3 Ag”+ CI= AgCIY
- . CBeTno-XenTbl 0CafoK, . o
Br A HepacTBopuMbii B HNO3 Ag*+ Br- = AgBr
- AgH PKenTbi ocaok, Agt + |- = Agld
9 HepacTBOpuMbIN B HNO3
SO4% Ba? Benbin ocagok Ba?* + SO4> = BaSO4!
benbin KpucTannnyecknn ocagok Ba® + SOs” = BaSOs!
Ba2* N '[BaSOs! + 2H* = Ba?* +
2- aCTBOPUMLIN B KMCHOTax
SOs p P SO2T + 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 S2 + 2H* = H2ST
TYXNbIX AN
o CTyoeHuncTbIN ocagok o .
2 + + 2— —
SiOs H KPEMHYEBON KMCHOTb 2H* + SiO32~ = H2SiOsd
CO2 Ca? Benbin ocagok, pacTBOPUMbIN B COs2 + Ca?* = CaCOsl

KMcnortax

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx




KMPK BIrAP® ®I'60Y BO «KI'TY»

MO-23 02 01-00A.12.113

XUMKA | C.13/26

o BblgeneHue yrnekucrnoro rasa CO32+2H*= H.0+CO2T
6e3 3anaxa
cuu BbligensaeTtcsa Oypbii C pe3kum 2NaNOs3 + H2S04=
NOs  IKOHLIEHTOMDOBAHHAS 3anaxom ras u conb ronyboro 2HNO3k) + Na2S0O4
3 H HpS% LBeTa AHNO3 + Cu = Cu(NOa)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,
Heo6Xxo4MMO K ero pactsopy A4ob6aBuTb pacTBOp Cyrnbdara HaTpus, B pesyrnbTaTte peakumm
obpasyeTtcsa 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 rMApPOKCHMAA HaTpuUs, B pesyrnbTaTte
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 XSfTOpMAY aMMOHNA HeoBXoanMMO K AobaBuTbL rmapokena Kanbuus. Ans
yBENMYEHUs CONPUKOCHOBEHMS NNOLLaAN pearnpyoLmnx BELLECTB, Haao CTYMNKOW
pacTonoyb KOMMOHEHTbI. [locne npoTekaHusa peakumm byaeT YyBCTBOBaTbLCA 3anax
aMmMunaka:

2NH4Cl + Ca(OH)2 — CaCl2 + 2NH4OH (NH3s?1 + H20)

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

2NH4" + 20H" — 2NHs1 + 2H20 cokpamums ecé Ha 2

NH4* + OH" — NH3?1 + H20

Onbim 4 KayecmeeHHas peaKkyusi Ha cyribgham-aHUOH

MomecTutb B Npobupky 3-5 kanenb pactBopa cynbdarta kanusa K2SO4 n nobasbTe B
3Ty Xe npobupky 3-5 kanenb pacteopa xnopuaa 6apus BaClz.. ObpasyeTtca 6enbii ocagok
cynbcata 6apus. [Nocne oTcTanBaHMsA CrnenTe C OCagka XUAKOCTb M AobaBbTe K ocagky
2-3 Kannu pacTtBopa CONsHOW KMcnoTbl. Y6eauTtbca B ToMm, 4To 6enbii ocagok BaSO4 B

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
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Hen He pacTBopsieTcs. BbiBoA4: 0OHapYXMTb CynbdaT-aHMOH MOXHO NpnbaBneHnem conen
Gapusa. Boinagaet Genbin ocagok cynbdata Gapus, HepacTBOPUMOro Aaxe B CUSbHbIX
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, Habnogas obpasosaHme ocagka BaCOs. Mocne oTctanBaHnsa Cnvtb C
ocagka XuOkocTb W NOAencTBOBaTb Ha OCaAdOK condgHon (2-3 kannu) wunimM asoTHOM
KncrnoTton, Habnoaas soigeneHme CO2. YpaBHEHNSA peakumm NPpMBECTM B MONEKYNSAPHOM U
MOHHOM (MOSMHOE M COKpaLleHHOoe) BUAE.

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

Hanucame ypasHeHuUs1 8binosnHeHHbIX [BYX peakuyult 8 MonekyrnspHOM U UOHHOM

(nosnHoe u cokpaweHHoe) sude:

Onbim 6 KayecmeeHHas peakyuu Ha X/1o0pud-aHuUoOH

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

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

Ogopmumsb eb1800, onmcae 3 PEKTbI KAYECTBEHHbBIX PEaKLMNA.

Bonipocbi 0r1si caMorposepKu:

1. aTb onpegeneHne KaTMoHam.

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

3. laTtb onpeneneHne aHMoHawM.

4. OxapaKkrtepu3oBaTb Ka4eCTBEHHbIN U KONMMYECTBEHHbIN cocTaB peareHToB (K2SOq,
BaCl2, Na2COs, AgNOs, NaCl).

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 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:
Mpobupku 'mppokcma HaTpus, pacTBop
CnupToBka ConsHas kucnoTta, pacTBop
CT1ekngHHas nanoyka Xnopwua xenesa (lll), pacteop

Cynbdat megum (1), pacteop

KapboHat kanbuums, TB.

'mppokapboHaTt HaTpusa (Nuwesas coga)

deHongranenH

ﬂ,I/ICTI/IJ'IJ'II/IpOBaHHaFl BOOa

Teopemuyeckasi Hacmab:

Tak Kak Monekynbl 3MeKTPONMTOB B pacTBOpax pacnagatoTCs Ha WOHbI, TO U
peakLmn B pacTBOpax 3M1EKTPOSIMTOB NPOUCXOOAT MeXAy NOHaMMW.

Peakyuu, npomekarouwjue Mexoy UOHaMU, Ha3bl8atMCsl UOHHbIMU peaKkyusMu.

C yyacTneM MVOHOB MOryT NpoTeKkaTb Kak OOMEHHble, TaK M OKUCIUTENbHO-
BOCCTAHOBUTENbHbIE peakumn. Hanpumep, B3aumMogenctesne Mexgy pacTBopaMu OBYX
conewu:

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

OTO ypaBHEHWE SABMSAETCA MOJIEKY/SPHbIM ypasHEeHUEM, Tak Kak hopMynbl BCEX
BELLEeCTB 3anuncaHbl B BUAE MOJEKY!T.

C yyeToMm auccoumaumm CUIbHbIX 3SMEKTPOSIMTOB YpPaBHEHUE peakuMm MOXHO
3anucartb Tak:

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

Takoe ypaBHeHVE Ha3bIBAETCS M0SIHbIM UOHHbLIM YPaBHEHUEM.

WNoHbl Na* n Cl- umetoTca u B NEBOW, 1 B NPABOW YaCTsIX YPaBHEHWUS], T. €. 3TN UOHbI
B peakuun y4acTusi He NPUHUMAIOT, UX MOXHO UCKMOYNTDL U3 YpaBHEHUS:

SO%4 + Ba?* = BaS0al (3)

Mony4eHHOe ypaBHEHVE Ha3bIBAETCS COKPAWEHHbIM UOHHBIM YpagHEeHUEM.

B ypaBHEHMSX peakuuin CTaBsaT 3Hak {, ecnu cpeau NpodyKTOB peakumn ecTb
0Calok — HepacTBOpUMble WNM ManopacTBopuMble BellecTsa. 3Hak T nokasbisaeTt
rasoobpasHble 1 neTyyme coeguHeHus.

B MOHHBbIX YpPaBHEHUAX CbOpMyJ'IbI BeLleCTB 3anncboliBaloT B BUAe MOHOB UM B BUAE

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
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MOIeKyn.

B sude uoHoe 3anucbiBatoT hopMyrbl:

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

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

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

B sude morneKkyn sannucbiBaloT opMynbi:

- Bogbl H20;

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

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

- MmanopacTBopuMbIx coneii (¥): AgCl, BaSO4, CaCOs, FeS v 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 KOHUa W obpamumbiMu, T. €. nNpoTekaTb

OOHOBPEMEHHO B ABYX MPOTUBOMOMOXHbIX HAMNpaBneHusix.
1) Peakyuu mex0y cunbHbIMU 371eKmposiumamMu 8 pacmeopax rnpomekarom 60

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

obpasyoT:

a) MasiopacmeopuMbie sewecmesa

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

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

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

OTta peakuua obmeHa HeobpaTuma, NOTOMY YTO OAWMH M3 MPOAYKTOB YXOAUT U3
cdepbl peakumun B BUae HEpacTBOPUMMOrO BELLECTBA.

6) manoduccoyuupyrouwue seuwecmea — cnabble aNeKTpPoNuTbI

Peakuyuu, udyuwue ¢ obpasogaHuem mMasoduccoyuupyrouux eeuecms (crabbix

3/1IeKMpPOosIUMos).
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MonekynsapHoe u MOHHOE ypaBHEHUS peakuun HernTpanusaumm Mexay pactsopamm
rmgpokcnga Hatpuss NaOH un cepHomn kncnotbl H2SO4:
2NaOH + H2S04 = Na2S0a4 + 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-noHsl OH-
obpa3syloT Manoguccoumupyowme Monekynbsl BoAbl. [lpouecc HenTpanusauuu mnaet Oo

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

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

2H* + SO42 + Ba? + 2NO3 = BaSOa4 | + 2H* + 2NO3
S04% + Ba?* = BaS04 4

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

2AB* + 35024 + 3Ba?* + 6CI' = 3BaSO4d+ 2A1* + 6CI-
3S04% + 3Ba?* = 3BaS0Oa4 cokpaTuUTb BCE KOIPMULIMEHTHI 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 unu emydue sewjecmea
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
Ca2* + 20H + 2NH4* + 2CI = Ca?* + 2Cl" + 2H20 + 2NH3®
OH" + NHs* = H20 + NH3T
OTa peakumss obMmeHa HeobpaTtuma, NoToMy 4YTo ObpasyrTca ra3 ammmak NHs u
mMarnoguccoummpytoLlee BeLLecTBO BOAA.
2) Ecnn cpean wucxogHbIX BeWEeCTB MMeKTCA crnabble  3nekTponutbl  Unu

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

He npoTekatoT. Hanpumep:

a) CH3COOH + KOH — CH3COOK + H20
cnabbi cnabbiv
3NeKTponuT 3NeKTPonuT
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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
3/1€KMPOSIUMbI, KOTOPble NpU B3aMMOAENCTBUN He obpasyrom ManopacTBOPUMbLIX UMK
MarnoauccoLUMUpYOLLIMX BELLECTB, TO Takue peakyuu He rpomekatom. Mpu cmewwmBaHum
WX pacTBOPOB ob6pa3yemcsi CMeCb UOHO8, KOTOPble He COeAUHAITCH ApYr C APYrom.
Hanpuwmep:
2NaCl + Ca(NOs)2 # 2NaNOs + CaClz

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

YpaBHEHNS Takux peakunnm obmeHa He nuLyT.

BobinonHeHue pabomsi:
Onbim 1 ObpasosaHue MasiopacmeopuMbix seujecms (ocadka)

B aBe npobupkn BHECTU NO 2-3 Kannuv cneayroLwmnx pacTBOpoOB:
- B nepByto — cynbdaT meaun (I1) CuSOa.
- BO BTOpY!O - xropug xenesa (Ill) FeCls
[o6aBuTb B HUX B HMX MO 2-3 Kannn pacteopa rugpokcmaa Hatpus NaOH.
Habnwopatb:
B nepBom crnyvyae — obpasoBaHue ronyboro ocagka Cu(OH)z|
Bo BTOpOM cny4ae — obpasoBaHMe KMPNNUYHO-KPACHOro ocagka ruapokcuaa xenesa
(1) Fe(OH)s}
Hanucamb monekyrnspHoe u UOHHOE ypasHeHUe rnpomekarwux peakyul e nepeol
u emopot rpobupke.
Onbim 2 ObpasosaHue 2a300b6pasHbIX 8euwecms
B nBe npobupkn BHECTU HA KOHYMKE LLNaTens:
- B NepByto — kapboHaTt kanbuna CaCOs
- BO BTOpPYIO — rugpokapboHaT HaTpus (nuwesas 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).

Hanucamb MonekynspHoe U UOHHOE ypasHeHUe rnpomekaruux peakuuli 8 nepsol
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u emopou rpobupke.

Onbim 3 Peakuyusi Hetimpanu3sayuu (obpa3osaHue 800bl)

B npobupky Hanutb 2-3 mn pactBopa wenoun (NaOH) n pobaButb 2-3 kannu
deHondTtanenHa. PactBop okpacuncsa B ManuHoBbIM uBeT. [JobaBuTb B npobupky
pacTBOpP COMSIHOM KUCIOThI (MM CEPHOM KUCNOTbI) A0 obecuBevnBaHus.

HanucaTb MONeKkynspHoe W WOHHOE YpaBHEHWA peakuum HenTpanuaauuu
KncrnoTamum.

Bonpocbl 0risi caMornposepKu:

1. MepeyncnuTb ycrnoeus HEOBPaATUMOCTUN peakLuunn.

2. YT0 Takoe peakuus HenTpanusauum?

3. Kakune peakumm Ha3bIBaOTCA MOHHLIMU peakumamm?

4. dopMyrbl KakMxX BELECTB B MOHHbIX YPaBHEHMAX 3anNUChLIBalOT B BUAE MOHOB?

5. ®opMyrbl KakMX BELLECTB B MOHHbIX YPaBHEHUSIX 3aMNMCLIBAOT B BUAE MOSEKyn?

NNabopaTtopHoe 3aHATHME N2 4 N3yyeHne CBOUCTB MeTaHa U 3TUNeHa
Llenb pabomei:
- 3yunTb cBONCTBA NpeaernbHbIX YrneBoaopoaos.
- 3yunTb cBONCTBA HEnpeaenbHbIX YrineBogopoa0B.
- Chopmupoatb komneteHummn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmuenbi:

Mpobupku

AueTaTt HaTpust 06€3BOXEHHbIN

[Mpobka ¢ ra3ooTBOAHON TPYOKOM

HanOH HaA N3BECTb

WraTtnd

bpomHas Boaa

CnupToBKa

PacTtBop nepmaHraHaTta kanuvs

CTekngHHas nanodka

CepHag kucnorta

OTnnosbIv cNNpT

bpomHas Boga

MepmaHraHat kanus 0,1 H p-p

Teopemuyeckasi 4acmb

AnKaHbl BblOeNsAT n3 npnupoaHbIX 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 HedTu. [pUpoAHOM CMecbio TBEPAbIX BbICOKOMOSEKYNSPHbIX

ankaHoB SABMSIETCH FOPHbIA BOCK - NMPUPOAHbIA OUTYM.

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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MeTaH wunpoko pacnpocTpaHeH B npupoge. OH dABnNsieTcs rnaBHOWM COCTaBHOW
4YacTbl0 MHOMMX TFOPKYMX ras3oB Kak npupodHbix (80-97 %), Tak N WNCKYCCTBEHHBbIX,
BbIOENAIOLWMXCS NPU CyXOW MNeperoHke aepeBa, Topda, KAMEHHOro yrrs, a Takke npu
KpeknHre Hedptn. [pupogHble rasbl, OCOBGEHHO NOMyTHble rasbl HEePTAHbIX
MECTOPOXAEHUN, NOMUMO MeTaHa coepXaT 3TaH, nponaH, OyTaH u NeHTaH.

B npomMbIlwneHHOCTH:

1. VI3 npupogHOro 1 nonyTHOro HedpTAHOro rasa

BaxHenwmm WCTOYHMKOM arnkaHoB B Mpupoade SABMSeTCs MNpPUpPOLHbIA - ras,
MWHepanbHoe YrreBogopPOaHOE Cbipbe - HEPTb M COMYTCTBYKOLUME el HedTSHbIE rasbl.
MpupoaHbIn ra3 Ha 95 NPOLIEHTOB COCTOUT N3 MeTaHa. Takou e cocTaB MMeeT DOMOTHbIN
ras, obpasylowunca B pesynbTtaTe nepepaboTkn baktepuamm (rHUEHUs) yrneBodoB.

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

MonyTHble HedTAHblE rasbl COCTOST B OCHOBHOM W3 3TaHa, nponaHa, GyTtaHa wu
YaCTMYHO NeHTaHa. VX oTaensaT oT HeddTM Ha cheumnarnbHbIX YCTaHOBKaX Mo NOArOTOBKE
HedTU. NMpn OTCYTCTBUMN ra3oKOHAEHCATHbIX CTAHUUKW NONYTHbIE HETAHbIE rasbl CXXUrarT
B (hakenax, 4YTO SBMSETCA KpavHe HepasyMHOW W pasopUTesibHOW MpaKkTUKON B
HedpTenobblve. OQHOBPEMEHHO C rasdamm HedTb ouvMLaeTCss OT BOAbl, MPSA3M U Necka,
nocrnie 4ero noctynaeTr B Tpyby Ond TpaHcnopTupoBku. U3 HedTM npu ee pasroHke
(neperoHke, auctunnauuun) oTtbupas nocnegoBaTtenbHO Bce ©Oonee wn  Bonee
BbICOKOKUNALLME (hpaKkLumn nosny4vatoT:

- 6eH3uHbl - T. kun. oT 40 go 180 °C, (comepxuT yrnesogopoabl Cs-Cio), cocTOUT
bonee, yem u3 100 mHAMBMAOYaANbHLIX COEAMHEHWN, HOPMAambHbIX U Pa3BETBNEHHbIX
ankaHoB, LMKNoasikaHoB, afrlkeHOB U apoMaTUYeCKMX YrieBo40POAOB;
kepocuH 180-230 °C, (C11-C12);

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

msikenbil 2a30lnb U neakuti ducmunnsgm cma3oyHo2o macrna 305-405 °C (Cas-
Co2s);

cma3oyHble macna 405-515 °C (C26-Cas).
OcTaTtok nocre 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 Hp - 500°CNi _, CHgy
B nabopatopuu:

1. M'mgponua kapbuaa antoMmnHUA (NoNyyYeHne meTaHa):

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb 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
LernoYven: R-COONa + NaOH -t ©— R-H + Na2COs
a) CH3-COONa + NaOH -t ¢— CHas + Na2CO3

(auemam Hampusi+ eOkuli Hamp=(MemaH+KapboHam Hampus)

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

a) CnHon + H2 -tkatp 5 CnHan+2
alrikeH

C2Ha + Hz -300°CNi — CoHe

b) CnHzn-2 + 2H2 - tkal— CpHzn+2

alrikuH

C2H2 + 2H2 - tkat— CzHe
Cnocobbl nonyyeHus ankeHoB

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

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

Kanusi Kanusi
— gerngporanoreHnpoBaHne gurarioreHarnkaHoB

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

TICUTOPATAH

— permgpatauna cnuptoB C2HsOH —> C2H4 + H20 (npw HarpeBaHumn B NpUCyTCTBUN
KOHLeHTPUPOBAHHOW CEPHOW KUCOTbI)

3anomHume! MNpun peaknsix AernapupoBaHus, aermapartaumm,
AernaporanoreHNpoBaHus 1 aeranoreHMpPoBaHMst HYXXHO MOMHUTb, YTO BOAOPOA
NPenMyLLEeCTBEHHO OTPbIBAETCS OT MEHee rmaporeHn3npoBaHHbIX aTOMOB yriepoaa

(npaBuno 3anuesa, 1875T.)

BbinonHeHue pabomsbi:

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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B nabGopatopun MeTaH MonyyalwT HarpeBaHMeM CMecu auetata HaTpusi C

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

Onbim 1 lNonyyeHue memaHa

B cyxylo npobupky, cHaGxeHHyt0o nNpobkon C rasooTBogHOW TpybKoW, MOMECTUTb
cMecb 06e3BOXEHHOro aueTata HaTpusa ¢ HaTPOHHOW MU3BecCTblo (1:2), BbicoTa cnosd 6 - 10
MM. 3akpbiTb NPOBUPKY NPOBKON C ra3ooTBOL4HOM TPYOKOM M 3aKpenuTb B LUTATMBE Tak,
4YTO6bI NPoOKa Oblfla HEMHOrO HWXe gHa nNpobupkn. MNMocteneHHO nporpeBaTb NPOOMpPKY C
razooTBOAHOM TPyOKOM, HAa4YaB OKONO AHa, a 3aTeM nepensurasa ropenky ganblue, 4Tobbl
MOIM pearmpoBaTb HOBbIE MOPLMM CMECMW.

Hanucamb ypasHeHue peakuyuu: CHsCOONa + NaOH = CH4T + Na2COs

CHs + 202 =CO2 T + 2H.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 lNponyckaHue memaHa 4epe3 pacmeop rnepMaHaaHama Kasusi U 6pOMHyH
800y

Mony4yarowminca mMetTaH NponycTUTb B 3apaHee MpPUroToBMNEHHble Npobupku, B
oaHown n3 kotopbix 0,5mn pactBopa KMnOa4, a B gpyron 0,5mn 6pomHon BoAbl.

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 cyxyio npobupky nomeLuarT HECKOSIbKO KPYMMHOK Mecka, U CMecb cnupTa C
KOHUeHTpupoBaHHOM H2SO4. 3akpbiBatoT NpobupKy nNpobKon ¢ rasooTBOLHOM TPYyOKOW U
OCTOPOXXHO HarpeBaloT CMecCb. Bbliaenswowunnca ras nogkuratoT y KOHUa ra3ooTBOOHOW
TPYOKM - OH rOpUT CBETALMMCSA NIIaMEHEM.

XuMU3M npoecca:

CH3 - CH20H + HOSO3H = CH3 — CH20SOs3H + H20

Takum obpasom, npu B3aumoaencTeBum atunosoro cnupta ¢ H2SOs4 npoucxogut

aervapaTaums cnvpra:

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb 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. KoHUEHTpMpOBaHHas KUcnoTa cepHas siBnseTca okucnutenem. Oervapatauus
CMPTOB SBMSETCSA 00LMM CnocoboM NonyyeHust HenpeaernbHbIX YrneBogopoaoB.

Onbim 5 lpucoeduHeHue 6poma K amureHy

He npekpalias HarpeBaHusi NIPOOMPKN CO CMECHIO, ONYCKAKT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky ¢ 6GpomHoM Bogon. bpomHas Boga 6bICTpo obecuBevmBaeTcA
BCneacTBue npmucoeamHeHnsa atoma 6poma no Mecty BOMHOM CBA3WM. XMMM3M npoLiecca:

CH2=CH2 +Br = BrCH2 - CH2Br

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

Onbim 6 OmHoweHuUe amusieHa K oKucrumersnsm

He npekpaliasa HarpeBaHns NpobupkM CO CMECHIO, OMyCKalT KOHEL ra300TBOAHOM
Tpybkn B npobupky ¢ pactBopom KMnO4. PactBop 6bicTpo obecuseumBaeTcs. [pn aTom

alikeH OKNCITAeTCA B ,D,ByxaTOMHblﬁ CrnnpT. XnmMnam npouecca:

KMnO 4

CH2 =CH2+(O)+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,
HacbIWEHHbIMW, NpeaenbHbIMN?

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

3. B kakue peakumm MoryT BCTYNUTb arnkaHbl?

4. Kakune yrnesogoponbl HasblBaloTCA HenpeaenbHbIMnU?

5. Kak nony4atoT aTuneH?

JTa6opaTopHoe 3aHATMEN? 5 N3y4yeHne CBOUCTB anbaernaos
Llenb pabomei:
- HayunTbCsa pacnosHaBaTth anbgernapl.
- 3yunTb cBOUCTBa anbaernaos.
- ChopmupoBatb komneteHuum OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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Ucnonb3yemblie ucmoyHuku: [1], [2].
MamepuanbHoe obecriedeHue:
ObopydosaHue: Peakmusenbl:
Mpobupku CepHas Knucnota, pacTBop
CnnpToBka 0,5H Buxpomart kanus

OTUNOBbIV CIMPT

['vapokeua HaTpuA, pacTBop

Cynbdat megu, pacteop

dopmanbgerng

HuTpat cepebpa, pacTeop

Ammunak, pacteop 10%

["ntoko3a (Kpuctannnyeckas)

Teopemuyeckasi Yacme:

Mayuasa anbgermapl, HEO6XOAUMO NMOMHUTb, YTO OHU ABMSKOTCA NPOAYKTAMWN OKUCIIEHMS
BTOPUYHBIX CIMPTOB. [pn pacCMOTPEHNMN XMMUYECKNX CBOMCTB anbAerMaoB U KETOHOB HYXKHO
OTMETUTb UX BbICOKYHD XUMMUYECKyt0 akTuBHOCTb. Ocoboe BHMMaHWe crefyeT obpaTuTb Ha
OKMCMEHWNEe 3TUX BELLeCTB.

Hy>kHO 3HaTb Nony4eHne, CBOMCTBa U NpUMeEHeHe dhopManbaeraa u auetansgermaa.
Cnepgyet obpaTuTb BHMUMaHWE Ha TO, 4TO cbopmanbaeryg Brepsble 6bin nonydeH A.M.
ByTtnepoBbimM 13 Gpomuctoro metuneHa. Ocobo obpaTuTb BHUMaHME Ha MPOMbILLIIEHHbIE
cnocobbl NonyyYeHns 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 — Hanuiue
peakunn OKUCNeHUsi obHapyXMBaeTCs MO M3MEHEHMIO LiBeTa pacTBOpa U XapaKTepHOMY
3anaxy yKCycHoro anbgervaa (3anax a6sok).

XnmMnam npotecca:

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

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

BHauane nonyvatot cBexuin rugpokena megm (Il) nytem cmewmBaHus pacTBOpPOB
rmgpokcmnaa HaTpusi U MegHoro Kynopoca B HebonbLmx konmyectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2z| + Na2SO4

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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K nonydyeHHoMy ocagky rugpokcmaa megum (lI) npunute 1 mMn dopmanbgervga.
[Mony4yeHHyl0 CMecCb HarpeTb, B pe3yfbTaTe 4Yero MOryT MOnyuuMTbCs ABa NpoaykTa
peakuuu:

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 9Tom
obpasyeTcs ocagok okcuaa cepebpa:

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

Hanee npunutb 10%-HbIM pacTBOp amMuaka OO0 pPacTBOPEHUS ocajka okcuaa
cepebpa c obpaszoBaHMeM amMmnakaTa cepebpa:

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

B pactBop npmnbaBuTb 3 I rNIOKO3bl U HArpeTb CMECh.

BHumanwue! MNpun HarpeBaHum BygeT BblaenaTbca 6onboe KonmyecTso ammmakall!

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

Habniogaetcsa cnon cepebpa no cTeHkam NpodupKu.

Bonpockl 05151 caMornposepKu:

1. KaknMu Ka4eCcTBEHHbIMU peakuUsiMM MOXHO OOHapYXUTb anbaervaHyto rpynny?
2. Kakumun cnoco6amu MoryT BbITb NonyYeHbl anbaernabl U KETOHbI?

3. B yem cxoacTBO U pasnuune XMMNYeCcKUX CBOMCTB anbAernaoB U KEeTOHOB?

4. Yto Takoe hopmanbaerng?

LokymeHm ynpaensiemcsi npoepamMmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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CMNCOK UCNOJIb3OBAHHbIX ICTOYHUKOB

MabpuensaH, O. C. Xumua. 10-n knacc. basoBbin ypoBeHb: yy4ebHuk / O. C.
MabpuenaH, W. . Octpoymos, C. A. CnagkoB. — 6-e u3g., crep. — Mocksa:
MpoceeweHune, 2024. — 128 c.: nn. - ISBN 978-5-09-112176-6. - TeKCT: 3NeKTPOHHbIN. -
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:
MpoceeweHnue, 2024. — 127, [1] c.. wn. — ISBN 978-5-09-112177-3. - TekcrT:
aneKkTpoHHbIN. - URL: https://znanium.ru/catalog/product/2157262.
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