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BBegeHue

MeToanyeckme ykasaHusi NO BbINOMHEHUIO NabopaTOpPHbIX 3aHATUA COCTaBMEHO B
cooTBeTcTBUM C paboyen nporpammon amcumnnuHel OOL.12 Xumus gns obyvatomxcs
no crneumanbHocTh 26.02.05 SkcnnyaTaums CyLoOBbIX 3HEPreTUYECKUX YCTaHOBOK.

Pabouyen nporpammon npegycmotpeHo 10 akagemMmyeckmx YacoB Ha npoBefeHue
nabopaTopHbIX 3aHATUN.

Llenbto  npoBegeHusi  nabopaTopHbIX  3aHATUA  SBRSETCS  3akpensieHue
TeOpeTU4eCcKNX 3HaHun, oTpaboTka NpMemMoB K NpPUOBpeTeHne HeoBXOOMMbIX HaBLIKOB
nabopaTopHbIX  MCCrneaoBaHUN. JTabopaTopHbIN NpakTUKym HanpasneH Ha
CTUMyINMpPOBaHNE MO3HaBaTENbHOIO WHTEpeca oOb6y4alolmMXCs U OpPUEHTUPOBaAH Ha
OyayLLyto NpodeCCUoHanbHy AeATENbHOCTD.

Mepea npoBegeHvem nabopaTopHOro 3aHATMS  ofydarowmecss  00sa3aHbl
npopabotatb COOTBETCTBYIOLWNA MaTepuarn, YACHUTb Lefb 3aHATUSA, O3HaKOMUTbCHA C
cofepXaHnem 1 nocnenoBaTenbHOCTbIO ero NpoBeAeHns, a npenofasaTesib — NPOBEPUTL
MX 3HaHMUS N FOTOBHOCTb K BbINOSIHEHUIO PaboThbl, MPOBECTM WHCTPYKTaX MO TEXHUKE
BesonacHocTw.

JTabopaTopHble 3aHATMS BbIMOMHATCA B 06opyaoBaHHOM kabuHeTe xumuun. [Ons
BbINOSTHEHUSA NabopaTopHOro 3aHATMS yyebHasa rpynna pasbuBaeTcs Ha ABe noAarpynnbl
(no 12—15 4venosek). HekoTopble OMbITbl MOryT ObITb BbIHECEHbLI HA AEMOHCTPALNOHHbIN
akcnepumeHT. [lepen BbINOMHEHMEM MepBOro nabopaTopHOro 3aHATMS NPOBOAUTCS
BBOAHbIN MHCTPYKTaX MO TexHuke GesonacHocTu Ans ydawmxca o6 obwmx npasunax
paboTbl M noBedeHua B nabopatopum MO crneumanbHOM WHCTpykKuuu. OTmeTka o
npoBeAeHM BBOLHOMO MHCTPYKTaXa no TexXHUKe 6e3onacHoCTU aenaeTtcs B crneyyanbHOM
XypHane nog pocnucb Yyyawmxcs. [lpu nogrotoBke K nabopaTOpHOMY 3aHATUIO
npenogasatesnb U nabopaHT NPOBEPAIOT MCNPABHOCTbL Heobxoammoro ob6opyaoBaHUSA U
KOMMNMeKToBaHne pabovero MmecTa yyallerocs.

Mocne BbINOMHEHMs ONbiTa 06yYaloLWMACA OOMMKEH 3anMcaTb pesynbTaT UCMblITaHUS
C nNpuBeAeHNEM HeoOXoauMbIX Tabnuuy, ypaBHEHWUI peakuuin M pacdeTHbiX dopmyn. B
KOHLle oT4yeTa No nabopaTtopHOMY 3aHATMIO OBy4aloLLMICA AOIMKEH caenaTth 3aknioveHne
(BbIBOA), COMOCTaBMB OMbITHblE [daHHble C TEeOpPeTUYEeCKMMM  BblKnagkamu, Co
CrnpaBoOYHbIMU AAHHbLIMMW.

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

rpacukm — KapaHgaLlom.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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B npouecce BbiNONHEHUA 1nabopaTopHbIX 3aHATUA HeobxoguMmo pasBuBaTb
no3HaBaTeNlbHbIN UHTEPEC, CaMOCTOATENbHOCTbL oObyyatouierocsd, obpawaTtb ocoboe
BHMMaHWE Ha WHTErpatMBHbIA NpUHUMN B OByYeHuW, NpuBMBaATbL CTyAeHTaM yMeHue
TWaTenbHO BbINONHATL paboTy, OGepexHo OTHocUTbCs K nabopaTopHoW nocyae u
npnbopam, 3KOHOMHO pacxO4oBaTb PeakTMBbI, CTPOro cobntogaTb Mepbl 6e30nacHOCTU
npu pabote B kabuHeTe, paumoHanbHO NCNoNb3oBaTb paboyee BpeMs.

KoHTponb 1 oueHka 3HaHUKW, oby4atomxcsa 4OMKHbI MPOBOAUTLCA CUCTEMATUYECKN
nocrne wu3ydeHust Kaxgow TemMbl npeameta. OTO AOSMKHO OCYLLECTBAATbCS NyTeM
PPOHTANbHOrO M MHAMBMAYANbHOrO OMNpoca, TECTUPOBAHUS, 3aLMUTON KOHTPOSIbHOWM
3agayun no pesynbtaTtam cobecegoBaHus BO BpeMs rlabopaTopHbIx 3aHATUK. [Mpu oueHke
nabopaToOpHOro 3aHATUS YYUTLIBAOTCA TEXHUKA €€ BbINOSIHEHUS, Ka4yecTBO 0hopMIieHUs
nabopaTopHOro XypHana, TOYHOCTb pe3yrbTaToB aHanmaa.

Mocne kaxpgoro nabopaTopHOro 3aHATUA npoBoAUTCA 3adveT. Ha 3advete
obyyaloLnnca OOIMKEH: 3HaTb TEOPUID MO [aHHOM Teme; MOSICHUTb, Kak MpOBOAUTCSH
nabopaTopHbIN JKCMEPUMEHT; yMEeTb MpoaHanuM3vMpoBaTb MOSyYeHHble pesynbTatbl (B
COOTBETCTBUN C OCHOBHbIMWM TpeboBaHMAMM K 3HAHUAM W YMEHUSIM MO [aHHON Teme
paboyen nporpammbl).

B pesynbtate ocBoeHuss maTtepmana no nabopaTtopHbiM 3aHATUSM Yy 0By4atoLmxcs
dopmupytotcsa cnegyrowwme komneteHuun: OK 01, 02, 04, 07.

K BbINOMHeHM0 nabopaTopHbIX 3aHATUIA 0ByYatoLmMecs ONYCKaTCA TONbKO nocrne
NMPOXOXOAEHMUA WHCTPyKTaxka U o0ydeHuss npaBunam TexHukun 6e3onacHoCcTn U
NPOTMBOMNOXAapPHbIM MNpaBuiiaMm, MNPOBEPKM YCBOEHMS MNpaBuil U COOTBETCTBYHOLLEIO
odhopmeHns gonycka k paboTe B cneynanbHOM XypHane.

MpaBuna TtexHukn 6e3onacHocTn. OByvaroLWmMecss HECYT NMNYHYIO OTBETCTBEHHOCTb

3a HecobnoaeHne TpeboBaHMN TEXHUKM BE30NacCHOCTH.

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 nabopaTopHOro 3aHATUSA BO
yacoB

1 OsHakomneHne ¢ nabopaTopHbiM oO6opygoBaHMEM W MNpaBuniamm o

TEXHUKM 6e30NacHOCTH

2 KayecTBeHHble peakumu Ha HeopraHnyeckue BellecTsa 2

3 Peakunn noHHoro obmeHa 2

4 3yyeHne cBOMCTB MeTaHa U 3TUIeHa 2

5 M3y4eHune cBOMCTB anbgernaon 2

N1oro 10

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 TexHuknm GesonacHocTM npu paboTte B XMMUYECKON
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. Obyyatomecs HeCYT JIMYHYHO OTBETCTBEHHOCTb
3a HecobniogeHne TpeboBaHM TEXHUKM Be3onacHocTu. [lanee nepeyuncrieHbl OCHOBHbIE
TpeboBaHNA TEXHMKM BE30MAaCHOCTN.

1. Mpwn BbINONHEHMM NAbopaTOPHbLIX 3aHATUIA cregyeT CTPOro PykoBOACTBOBATbLCS
MeToamyeckumm nocobuamu. Jlioboe OTKIOHEHUE OT MEeTOOUKM 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. XXeBaTenbHyl pe3uHKy. [locne paboTbl Heobxoaumo
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 rpyapbto.

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 HarpeBaeTcs (KMMUT), Tak Kak OpbI3rn >XMOKOCTM MOryT nonacTb B fMLO 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 MNOCTOPOHHUX 3NEKTPONPUOOPOB, 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 0ocobyto OCTOPOXHOCTb Mpu paboTe C eaKkMMM 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 LWeNovYern Ha KOXy 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
NPOMbIBAOT pacTBOPOM MNepMaHraHata Kanusa unuM 3TUMAOBbIM CMMPTOM M CMasbiBaloT
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 KUCIOThI;

- 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 3acopeHnn rnas TBepabIMU YacTuLamMm He TepeTb rnasa, He AenaTtb NomnbIToK
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, HEOOXOOMMO 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 NpoTnBOMNOKa3aHO Nnpu oTpaBJIEHUN XJTOPOM.

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 cocmaeHble
Yqacmu

[TTRRTRTS

Kpulluxa-xoanayox

PucyHok 1 — Cnupmoeka
lpasuna pabomesl co crupmoskKou:
1.CHATb KOMINayok
2.MpoBepuTb NNOTHO N NpUneraeT ANCK K OTBEPCTUIO cocyaa
3. 3axeub cnnpToBKY ropswen cnudukon (HESIb35 SAXKUITATb CITMPTOBKY OT
[PYIrOuv FOPSLLEN CMIMPTOBKM!)
4. [NoracuTb CNUPTOBKY HaKPbIB NyiaMs KOfnaykom.

2.2 N3yyumb cmpoeHue niameHu, coeslamb PUCYHOK:

CTPOEHUE NMNNAMEHU

MeHee spkoe,
camoe ropsuee(3)

apkoe,ropsivee(2)

TemMHoe, Heropsiyee(1)

PucyHok 2 — lNnams

3. Paccmompemb u Hapucoeamb 06pa3ybl XuMu4yeckol nocyobl

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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Tabnuya 1 — HasHa4yeHuUe OCHOBHO20 XUMU4YeCcKo20 0bopydosaHusi

PucyHok

HasHaueHue

0.0
LT

raTus

C llp(\\—‘llpl\d MU

XuMuueckmun
CrakaH

MepHbin
HWIMHIP

Konba
KOHMYeCcKas

[Munerxa

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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Crynka
" 1eCTUK

Boponka

HInarens

Cabopmynuposamb 6b1600, 0b60cHOBa8 HeobxoOumocmb cobriroOeHUs npasusl

mexHuku 6e3oracHocmu.

Na6opaTtopHoe 3aHATME Ne 2 KayecTBeHHbIe peakuMu Ha HeopraHM4Yeckue BelecTBa
Llenb pabomei:
- MO3HAKOMUTBLCS C KAYECTBEHHBIMU PeaKUMsIMU.
- M3yunTb cnocobbl pacno3HaBaHWst KATUOHOB.
- I3yunTb cnocobbl pacno3HaBaHWsi aHUOHOB.
- CchopmmpoBartb komneteHumn OK 01, 02, 04, 07, J1IP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmusesl:
Mpobunpku 'mapokcng HaTpus, pacTBop
CnupToBka 'mapokcna Kanbums, pacteop

CTekngHHasa nasodka

A30THas KucrnoTa, pacTBop

CongHas kucnoTta, pacTBop

Xnopua 6apus, pacTeop

Xnopuva HaTpud, pacTeop

Xnopug aMMOoHUs1, pacTBOp UNn TB.

Cynbdat HaTpus, pacTBop

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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CynbdaT marHusi, pacTeop

Cynbdat kanus, pactBop

KapboHat HaTpus, pacTBop

Hutpat cepebpa, pactsop

Teopemuyeckasi Hacmab:

KayecTBeHHblE peakunm — 3TO peakumm, NO3BONAOLWME AOKa3aTb HaNn4mMe Toro unm
MHOro BelecTBa (MOHa) B cpee unm npucyTcTeme yHKLMOHANbHOW rpynnbl B BELLECTBE.

AHanunsnpyemble BellecTBa MOryT HaxoOUTbCA B PasfuyHbIX arperaTHbIX
COCTOSIHMAX (TBEPAOM, XMAKOM WU rasoobpasHom). C TouykMm 3peHus Habnogaembix
ahbcbekToB BCE  peakumm  OBHapyXeHWs  MOXHO  pas3fgenuTb  Ha  HEeCKOSbKO
rpynn: obpasoBaHMe XxapaKTepHblX OCafdKoOB, pacTBOPEHME BELLEeCTBa, MNOSABMEHME
(M3mMeHeHne) oKpacku, BblaerneHne rasoB, U3MEHeHWe 3anaxa, okpaluMBaHue niamMmeHu.

Tabnunua 2 — Ka4yeCTBEHHbIE peakunn Ha KaTUOHbI Y aHNOHbI

BospgenictBme nnu
KaTnoH MpunaHaku YpaBHeHMe peakumnn
peakTuB
KATWOHBbI (+):
H+ NHankaTops!: KpacHoe okpalumBaHue
(kncnas [nakmyc, MeTUnoBbIN -
cpena) OpaHXeBbIn
Lit Mnams KapMnHoBo-kpacHoe )
OKpaluMBaHue
Na* Mnams PKenTtoe okpalwimBaHue -
K* Mnams duroneTtoBoe okpalumBaHue -
Ca?* Mnams Kupnn4yHo-kpacHoe okpalumBaHue -
g2+ Mnams KapMnHoBo-kpacHoe )
OKpaluMBaHue
Mnams MKenTo-3eneHoe okpawnmBaHue -
Ba?* S04% BbinageHve 6enoro ocagka, Ba?*+ S04>— BaS04|
HepacTBOPMMOro B KMCroTax
Mnams 3eneHoe okpalumBaHme -
cu2t Bopa MapaTUpOBaHHbIE UOHBI
u Cu?* umetoT ronybyto okpacky )
OH- Ocapok ronyboro useTta Cu?*+20H" — Cu(OH)2|
Pb?* S? BbinageHue YyepHoro ocagka Pb?* + S —PbS |
Ag* Cl Benbi TBOPOXMCTBIM OCaA0K Ag* +Cl—AgCl |
"ekcaunaHodeppar [BbinageHne cMHEro ocagka K*+ Fe?*+ [Fe(CN)s]*
(1) kanns (ocagok TypHbyneBa CuHb) — KFe[Fe(CN)sl4
(KpacHas KpoBsiHas 3Fe?*+2[Fe(CN)s]*
o2t conb) Ks[Fe(CN)s] — Fe3[Fe(CN)s]2
OH- O6BbEeMHBIN XNONbEBUAHbIN Fe?* +20H —
ocagok 6enoro(ceetno-3eneHoro)|Fe(OH)z|
uBeTa, OypeloLmi Ha BO3ayxe B
pes3yrnbTaTte OKUCIEHNS

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

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

"ekcaumaHodeppart|(ocagok 6epnmHckas nasypb) — KFe[Fe(CN)g] |
(I1) kanusa 4Fe3* + 3[Fe(CN)g]*
(kentas — Fes[Fe(CN)s]s|
- KpoBsiHasi Cosib)
Fe Ka[Fe(CN)e]
PopaHuna-moH [MosiBNeHne Apko-KpacHoro Fe3*+3NCS- =Fe(NCS)3
NCS- OKpaLlMBaHUSA
OH- O6beMHbIN XNonbeBUAHbIV Fe3* +30H- — Fe(OH)3|
ocafok byporo ueta
Lenoub BuinageHne o6bemHoro ocagka  [AIR* +30H — AI(OH)3|
N (amdpoTepHble  [6enoro LBeTa, pacTBOPAIOLLNACS
CBOWCTBa B M30bITKE LLIENOoYN N pacTBopax
rmgpokcmnaa) Knucnot
LUenoyb BbinageHne o6bemHoro ocagka |Zn?*+20H- —Zn(OH)2|
Zn2+ (amdpoTepHble  [6enoro uBeTa, pacTBOPSAIOLLNACS
CBOWCTBa B M30bITKE LLIENOYN 1 pacTBopax
rmgpokcmnga) Knucnot
NHo* LLlenoub, 3anax aMmmuaka NH4*+OH-— NH3T+ H20
4 HarpeBaHue
AHWOHBbI (-):
MugukaTop Jlakmyc |CrnHee okpalumBaHue -
NHpukaTop MannHoBoe okpalunmBaHue )
OH- deHondTanevH
WHaukaTop XKenTtoe okpalwmnsaHue )
MeTunopaHx
F- Ca?* Benbiii ocaaok Ca?* + 2F = CaF2l
_ . Benbln TBOPOXUCTBIN OCaOK, . _
Cl Ag HepacTBopuMbIi B HNO3 Ag*+ CI”=AgCIl
N CBeTno-xenTbl 0CafoK, . _
Br- Ag HepacTBopuMbIn B HNO3 Ag"+ Br =AgBrl
- Ag* PKenTblll 0caok, Ag* + |- =Agll
9 HepacTBopuMbIi B HNO3
S04% BaZ* BenbIh ocagok Ba2* + SO42= BaSO4l
Benbin kpuctannmyeckun ocagok Ba?* + SOs” = BaSOs/
2+ ’ + = 2+
SO32- Ba pacTBOPUMBIV B KACIOTaxX 2?32? 1¢H+2(2)H Ba™ +
H* 3anax ropsiLei cepbl S032+2H* =H20 +S027T
Cu? UEpHbIl ocagok Cu?* + S2- = CuSY
Pb2+ UEpHbIli ocagok Pb2* + S2- = PbS{
S Ag* U&pHBbIit ocamok 2Ag* + S2- = AgeSi
H BblgeneHue rasa c sanaxom S2- + 2H* = H2ST
TYXIbIX UL,
. CTyOeHnCTbIN ocagok . ,
2 + + 2- =
SiOs H KDEMHUEBOH KUGNOTbI 2H" + SiO3 H2SiOsd
COs2 Ca2* Benbin ocagok, pacTBOpMMbIN B COs% + Ca?* = CaCOsl

KUcnotax

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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H BblgeneHune yrnekucnoro rasa CO32-+2H*= H.0+CO2 T
6e3 3anaxa

Cun BbigenseTca 6ypbi ¢ pe3kum 2NaNO3 + H2SO4=

NOs  IKOHLEHTOMDOBAHHAES 3anaxoMm ras u conb ronyboro 2HNO3k) + Na2S0O4
3 4 HpS% LBeTa AHNO3 + Cu = Cu(NO3)2

2o + 2NO2 + 2 H20

PO43- Ag* Ocapok xenToro Lperta 3Ag* +PO4% = AgsPO4l

BobinonHeHue pabomei:

Onbim 1 ObHapyxeHuUe kamuoHa bapusi

[na noaTBepXXaeHust Toro, YTo B xrnopuae 6apua cogepxuTces kKaTmoH 6apus,
Heobxoamnmo K ero pactsopy AobaBuTb pacTBoOp cynbdaTa HaTpus, B pesyrnbTaTe peakuum
obpasyeTcsa 6enbin ocagok:

BaClz + Na2SO4 — 2NaCl + BaSO4]

Ba?* + 2CI- + 2Na* + S04 — 2Na* + 2CI- + BaSO04/

Ba?* + SO4> — BaS0a]

Onbim 2 ObHapyxeHuUe KamuoHa Ma2HUsl

[ns noaTBEPXXAEHUSA TOrO, YTO B CynbdaTe MarHMsa Cooep>XUTCA KaTUOH MarHus,
HeobxoanMo K ero pactBopy AobaBuTb pacTBOp rMapoKkcuaa HaTpus, B pesynbrtaTe
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 ObHapyxeHue kamuoHa aMMOHUS

K TBEpOOMY Xnopuay ammMoHuNst Heob6xoaumo K 4o6aBUTbL rMAPOKCUA Kanbums. Ons
YBEINTMYEHUS CONMPUKOCHOBEHMS NITOLLAAN pPearnpyoLLmMxX BELECTB, HaA0 CTYMNKON
pacTonoyb KOMMNOHEHTHI. [locne npoTekaHusa peakumm dyaeT YyBCTBOBATbLCA 3anax
aMMunaka:

2NH4Cl + Ca(OH)2 — CaCl2 + 2NH40H (NH31 + H20)

2NH4* + 2CI- + Ca?* + 20H- — Ca?* + 2CI- + 2NH31 + 2H20

2NH4* + 20H" — 2NH371 + 2H20 cokpamumb 6cé Ha 2

NH4* + OH- — NHst + H20

Onbim 4 KayecmeeHHas peaKyusi Ha cyrbtham-aHUOH

MomecTuTb B Npobupky 3-5 kanenb pactBopa cynbdaTta kanusa K2SO4 n nobasbTe B
3Ty xe npobupky 3-5 kanenb pactBopa xnopuaa 6apua BaClz. O6pasyetcs 6enbii ocagok
cynbdaTta 6apus. Nocne oTcTamBaHus CrenTe ¢ ocafka XnakocTb U fobaBbTe K ocagky
2-3 Kannu pactBopa CONSAHOW KUCMOTbl. Y6eamtbcs B ToM, 4TO Oenbi ocagok BaSO4 B

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Hen He pacTBopsieTca. BoiBog: 06Hapyxutb cynbgar-aHMoH MOXHO npubaBneHnem conen
bapus. Boinagaet 6enbin ocagok cynbdata 6apusi, HepaCcTBOPMMOro Aaxke B CUSTbHbIX
KucrnoTax.

Hanucamb ypagHeHUs 8bINONHEHHbIX peakyul 8 MOEKYISPHOM U UOHHOM ([10/IHOe

U cokpauwieHHoe) sude:

Onbim 5 KayecmeeHHas peaKkyusi Ha kapboHam-aHUOH

K 3-5 kannam pactBopa kapboHaTa Hatpus Na2COs pobaBbte 3-5 kanenb
pactBopa BaClz, Habnogas obpasoBaHue ocagka BaCOs. Nocne oTctanBaHusa Crvtb C
ocagka XuOKkocTb W MNOAENCTBOBAaTb Ha OCAaAOK congHon (2-3 kannm) unmM asoTHOW
Kncnoton, Habntogas soigeneHne CO2. YpaBHEHUS peakunmn NpUBECTM B MOSEKYIISIPHOM U
WOHHOM (MOSIHOE N COKpaLLEHHOE) BMAE.

BbiBoa: Xnopua 6apus BaClz ocaxaaeT noHsl CO3% B Buae 6enoro ocagka BaCOs,
KOTOpbLIN PacTBOPSIETC B COMISIHOW, a30THOM W YKCYCHOM KWUCMOTax C BblAENEeHnem
YrNeKncnoro rasa.

Hanucamb ypasHeHuUs1 8binonHeHHbIx [BYX peakuyult 6 MonekyrnspHOM U UOHHOM

(nosnHoe u cokpaweHHoe) sude:

Onbim 6 KayecmeeHHas peaKkyuu Ha X/1opud-aHUOH

AHuoHbl ClI, Br n |- obHapyxmnBatoTCcss C NOMOLLbI HUTpaTta cepebpa. Hutpar
cepebpa AgNOs obpasyeT c ranoreHug-aHnoHamun G6enbin TBOPOXUCTbIM ocagok AgCl,
XentosaTbl ocagok AgBr n xxenTtbii ocagok Agl. Npu BeINONTHEHMM peakuuu K 3-5 kannsm
pactBopa xnopuaa HaTpus NaCl pobasbTe 3-5 kanenb pacTBopa HuTpaTa cepebpa
AgNOs3 Habntogas obpasoBaHme 6enoro TBopoxumctoro ocagka AgCl.

Hanucamb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOEKYISPHOM U UOHHOM (r105IHOe
U cokpauwieHHoe) sude:

Ogopmumsb eb1800, onmcae 3 PEKTbI KAYECTBEHHbBIX PEaKLMN.

Bonpocbi 0r1si caMornposepKu:

1. [laTb onpegeneHne KaTtnoHam.

2. OxapakTepusoBaTb KAQ4eCTBEHHbIN N KONMYECTBEHHbIM cocTaB peareHToB (BaClz,
Na2S04, MgSO4, NaOH, (NH4)2CO3).

3. [laTb onpegeneHne aHMoHaMm.

4. OxapakTepn3oBaTb Ka4eCTBEHHbIN M KONMYECTBEHHLIN cocTaB peareHToB (K2SOq4,
BaCl2, Na2COs, AgNOs, NaCl).

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Na6opartopHoe 3aHATMEe Ne 3 PeakumMn MOHHOro obmeHa

Llenb pabomei:

- N3yunTb ocobeHHocTn npotekaHus PUO

- CchopmmpoBatb komneTeHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmusebl:
Mpobupku 'mopokcua HaTpus, pacTBop
CnupToBka CongHag kucnoTta, pacTBop
CTteknsHHas nanoyka Xnopwua xene3sa (lll), pacteop

Cynbdat megm (11), pacTtBop

KapboHaT kanbuus, TB.

'mppokapboHaTt HaTpusa (nuuwesasi coga)

deHondTanevH

OvctunnupoBaHHas Boga

Teopemuyeckasi Hacmab:

Tak Kak MoreKkynbl 9MeKTpoSsIMTOB B pacTBOpax pacnajatTcs Ha WOHbI, TO U
peakuuMu B pactBopax 3NeKTPONINTOB MPOUCXOOAT MeXay NOHaAMM.

Peakuyuu, npomekarowjue mexoy UOHaMU, Ha3bl8aromcs UOHHbIMU peakyusimu.

C yyacTMeM WOHOB MOryT MpoTekaTb Kak OOMEHHble, TaK W OKUCIUTENbHO-
BOCCTAHOBUTESbHbIE peakumn. Hanpumep, B3aMmogenCcTBME MeXAy pacTBopamMu OBYX
conemu:

Na2S04 + BaClz = BaSO4{ + 2NaCl (1)

OTO ypaBHEHUe SABNAETCA MOJSIEKY/ISPHbIM ypasHeHUeM, Tak Kak (opMyribl BCex
BELLECTB 3anncaHbl B BUAE MOMEKyI.

C yyeToM JguccouMaunm CUMbHbIX 3MEKTPOSIMTOB YpaBHEHWE peakuun MOXHO
3anucaTb Tak:

2Na* + S04 + Ba?* + 2CI = BaSO4{ + 2Na* + 2CI- (2)

Takoe ypaBHeHWE Ha3bIBAETCA MOSIHbIM UOHHBIM YPagHEHUEM.

MoHbl Na*™ n CI nmetoTca 1 B NeBOW, 1 B NPaBOM YaCTSX YPaBHEHWS, T. €. 3T NOHbI
B peakLMm y4acTusi He MPUHUMAIOT, X MOXHO UCKIMIOYUTb N3 ypaBHEHUS:

S0?%4 + Ba?* = BaSO4J (3)

[MonyyeHHOe ypaBHEHWE Ha3blBAaETCHA COKpaW,eHHbIM UOHHbBIM YpagHeHUeM.

B ypaBHeHMsX peakuwii CTaBsAT 3HaK ¥, €cnvm cpeay NpoAyKTOB peaKkunn ecTb
0Calok — HepacTBOpUMble WNM ManopacTBopuMble BellecTsa. 3Hak T nokasbisaeTt
raszoobpasHble 1 feTyyme CoeanHeEHNs.

B MOHHbIX YpaBHEHNAX (bOpMyJ'IbI BelleCcTB 3anncbiBaloT B BUAe MOHOB U B BUAE

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MORneKy-n.

B sude uoHoe 3anucbiBatoT hopMyrbl:

- cunbHbIX kuenot (HCIO4, H2SO4, HNOs, HI v gp.);

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

- pactBopuMbix B Boge conen (NaBr, KNOs, BaClz, Al2(SO4)s un gp.).

B sude morneKkyn sanncbiBaloT opMyrbi:

- Bogbl H20;

- cnabbix kucnot (HNO2, HCN, H2CO3, H2SO3, CH3COOH u gp.);

- cnabbix ocHoBaHun (NH4OH, Cu(OH)2, Fe(OH)s u gp.);

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

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

Bonblwas Yactb Monekyn cnabbix aNeKTponMTOB B pacTBOpe He ANCCounnpyeT Ha
NOHbI.

B sude morneKyn Takke 3anucbiBatoT:

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

- (bopmynbl okempoB meTtannos n HemeTtannos (Naz20, CaO, P20s, SiO2, B203 u ap)

Peakunn obmeHa B BOAHbIX pacTBOpax 3MEKTPOSIMTOB MOryT ObiTb: NPaKTUYECKN

HeobpamumbIiMu, T. €. nNpoTekaTb A0 KOHUa W obpamumbiMu, T. €. nNpoTekaTb

O[HOBPEMEHHO B ABYX NPOTUBOMOSIOXHbLIX HaMNpaBreHusIX.
1) Peakyuu mex0y curbHbIMU 351eKmposiumamu 8 pacmeopax rpomekarom 00

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

obpa3syioT:

a) MasiopacmeopumMbie geujecmesa

Peakyuu ¢ obpasosaHueM MaiopacmeopuMbiX seu,ecms, ebinadaroujux 8 ocadok
).

CocTaBMM MONEKYNSAPHOE W WOHHOE YpaBHEHWUS peakuuMm Mexagy HUTpaTtoM
cepebpa (1) AGNO3 n xnopugom Hatpus NaCl:

AgNOs + NaCl = AgCI + NaNOs
Ag* + NO3 + Na* + CI' = AgCH + Na* + NOz-
Ag* + CI = AgCN

OTa peakuus obmeHa HeobpaTuma, NOTOMY YTO OOMH M3 MPOAYKTOB yXOAUT U3
cdepbl peakumm B Buae HepacTBOPUMOro BeLLecTBa.

6) manoduccoyuupyrouwue seuwecmsea — cnabble aNeKTpPoNuTbI

Peakuyuu, udywue ¢ obpasosaHuem mMasoouccoyuupyrouwux eeujecms (crabbix

3/1eKMpPOoIUMOos).

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MoneKkynspHoe 1 MOHHOE ypaBHEHUSA peaKkuun HeNTpanu3aumm Mexay pactBopamm
rmgpokenga Hatpuss NaOH un cepHom 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 noHbl Bogopoga H* n rugpokeng-noHsl OH-
o6pasyloT mManoamccoummpyowme Monekynbl Bogpbl. [lpouecc HenmTpanu3auun naet Ao

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

H2S04 + Ba (N03)2 = BaSO4! + 2HNO3 4)
CUInbHbIE BNTEKTPOJINTDI CUIbHbIN
ANEKTPONInT

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

Al2(S0Oa4)3 + 3BaClz2 = 3BaSO44 + 2AICI3 (5)
CUIMbHbIE 3JTIEKTPOJIUTbI CUJTbHbIN
ANEeKTPONInT

2A13* + 38024 + 3Ba?* + 6CI- = 3BaS04d+ 2AIR* + 6CI
3S04% + 3Ba?* = 3BaSO4 cokpaTuTb Bce koappuLmMeHTbl Ha 3
S0%4 + Ba?* = BaSOa4l.
CywHocTtb peakuun (4) n (5), kak n peakuum (1), 3aknoyaeTcsl B CBA3bIBAHNUN MOHOB
S0O?%4 n Ba?* c obpasoBaHneM HepacTBopumoii conv BaSOa.
B) 2a3000pasHbie unu remy4que geuwjecmsa
Peakyuu, npomekaroujue c obpasosaHuem 2a3oobpa3sHbix, selyecms.
MonekynsipHoe U WMOHHOE YpaBHEHWUsI peakuuyu Mexgy pacTBopamu ruapokcuaa
kanbums Ca(OH)2 n xnopnga ammorust NH4Cl:
Ca(OH)2 + 2NH4Cl = CaC12 + 2H20 + 2NHz T
Ca?* + 20H" + 2NH4* + 2CI- = Ca2* + 2CI + 2H20 + 2NH3T
OH- + NH4* = H20 + NH3®
OTa peakumss obmeHa HeobpaTtMma, NoToMy 4YTO ObpasytTcsa rad ammmak NHs u
mManogmccoumupytolliee BeLwecTBo Boaa.
2) Ecnu cpedn MWCXOOHbIX BELLECTB MMelTCst crabble 3aneKTponuTbl  unu

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

He npoTekatT. Hanpumep:

a) CH3COOH + KOH — CH3COOK + H20
cnabbin cnabbiv
SNEeKTPOnuT SNEeKTPOnUT

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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CH3COOH + OH" — CH3COO" + H20;

6) Cu(OH)2 + 2HCI — CuClz + 2H20
HepacTBopuMoe cnabbli
OCHOBaHue QNeKTPonuT

Cu(OH)2 + 2H* — Cu?* + 2H20
Ecnm  ucxogHbiMm  BewecTBamuM  peakumi  oBMeHa  ABNATCA  CUsIbHbIE
3/1eKMpPOoUMabl, KOTOpble MpWU B3aUMOAEWNCTBUM He obpasyrom ManopacTBOPUMbLIX Un
ManoAnCCOUMMPYIOLWNX BeLeCcTB, TO Takue peakyuu He rpomekarom. [Npu cmewmBaHum
UX pacTBOpOB oObpasyemcsi cMeCb UOHO8, KOTOpble He COedMHAITCA ApPYr C OPYrom.
Hanpumep:
2NaCl + Ca(NO3)2 # 2NaNOs + CaCl2

2Na* + 2CI' + Ca2* + 2NO3 - # 2Na* + 2NOs™ + Ca?* + 2CI

YpaBHEHUS Taknx peakuum obmeHa He NULyT.

BbinonHeHue pabomei:
Onbim 1 Obpa3osaHue MasiopacmeopuMbix eeujecme (ocadka)

B oBe npobupkn BHeCTU No 2-3 Kannuv cneayoLwmnx pacTBopoB:
- B nepByto — cynbdat meaun (I1) CuSOa.
- BO BTOpYO - xropug xenesa (l1l) FeCls
[o6aBuTb B HUX B HMX MO 2-3 Kannn pacteopa rugpokcuaa Hatpus NaOH.
Habniopatb:
B nepBom cnyyae — obpasoBaHue ronydoro ocagka Cu(OH)z|
Bo BTOpOM cny4vae — obpasoBaHMe KUPNNUYHO-KPACHOro ocajka ruapokcuaa xenesa
(IT) Fe(OH)3|
Hanucamb mornekynspHoe u UOHHOEe ypasHeHuUe rpomekarwux peakyuli 8 nepeol
u emopot rpobupke.
Onbim 2 ObpasosaHue 2a300b6pa3HbIX 8euwecms
B nBe npobupkn BHECTU Ha KOHYMKE LLNaTens:
- B nepByto — kapboHaT kanbums CaCOs
- BO BTOpYIO — rugpokapboHat HaTpusa (nuwesasa coga) NaHCOs3
[o6aBbTe B HNX B HUX NO 2 M1 pacTBopa consiHon kncnotsl HCI.
Habntopatb:
B ob6enx npobupkax HauyHETCS aKTMBHOE BblOeneHue MNy3blpbKOB YrNEKUCIoro rasa
(CO27).

Hanucamb MonekynspHoe U UOHHOE ypasHeHUe rnpomekarouiux peakyuli 8 nepeol

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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u emopou npobupke.

Onbim 3 Peakuyusi Hetimparnu3auyuu (obpasosaHue 800bl)

B npobupky Hanutb 2-3 mn pactBopa wenoun (NaOH) u pgobaButb 2-3 kannu
deHondTanenHa. PactBop okpacuncs B ManuHoBbiM uBeT. [obaBuTb B npobupky
pacTBOp CONIAHOWN KUCINOTbI (MM CEPHOM KUCNOTbI) 40 06ecuBeYnBaHms.

HanucaTb MoOnekynsapHoe W WOHHOE YpaBHEHWA peakunm HenTpanusauuu
KncrnoTamu.

Bonpocbl 0risi caMornposepKu:

1. NepeuncnuTb ycnoBus HEOH6PaATUMOCTU peakuui.

2. YT0 Takoe peakuus HemTpanusauum?

3. Kakne peakumnmn HasbiBatOTCS MOHHBbIMU peakumMsiMn?

4. dopMyrbl KakMx BELLECTB B MOHHbIX YpaBHEHMAX 3anucbiBalOT B BUAE MOHOB?

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

Na6opaTopHoe 3aHATHME N2 4 N3yyeHne CBOUCTB MeTaHa U 3TUNEeHa
Llenb pabomai:
- I3yunTb cBOMCTBA NpeaenbHbIX YrneBoAOPOAOB.
- 3yunTb cBOMCTBA HenpeaenbHbIX YrNeBoaAopOa0B.
- CchopmmpoBatb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmo4Huku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmussbi:

Mpobupku

AueTtaT HaTpuns 00e3BOXKEHHbIN

Mpobka c ra3ooTBOAHON TPYOKOW

HaTpoHHas n3BecTb

Wratnd

bpomHas Boaa

CnupToBka

PaCTBOp nepmMaHraHata Kanuma

CTekngaHHaga nano4ka

CepHas kucnota

OTUNOBLIN CNNPT

BpomHas Boga

MNMepmaHranat kanus 0,1 H p-p

Teopemuyeckasi 4Hacmb

AnkaHbl BbiAENAT M3 NPUPOAHLIX WCTOYHUKOB (NPUPOAOHbLIA UM MOMYTHbLIN ras,

HedTb, KAMEHHbIV Yronb).

a3oobpasHble ankaHbl NOny4arT U3 NMPUPOAHOrO M MOMYTHLIX HETAHLIX rasos, a

TBepable alikaHbl - U3 Hed)TI/I. anpOﬂHOﬁ CMeCblo TBepAdblX BbICOKOMOJIEKYIAPHbLIX

ankaHoB SIBMSIETCS FOPHbIA BOCK - NPUPOAHbIN BUTYM.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MeTaH wwnpoko pacnpoctpaHeH B npupode. OH ABNSeTCs rnaBHOW COCTaBHOM
YacTbl0 MHOIMMX TOPKYUX ra3oB kKak npupodHbiX (80-97 %), Tak M UCKYCCTBEHHbIX,
BblAENSAOLWMXCA NpU CyXOW NeperoHke aepesa, Topda, KAMEHHOro yrns, a Takke npu
KpekmHre HedTn. [pupoaHble rasbl, OCOGEHHO NOMyTHble rasbl  HEeMTAHbIX
MECTOPOXAEHUA, MOMUMO MEeTaHa coaep)kaT 3TaH, NponaH, 6yTaH 1 NeHTaH.

B npomMbIwneHHOCTH:

1. I3 npupogHOro n nonyTHoro HedpTHOro rasa

BaxHenmwmm WCTOYHMKOM ankaHoB B nNpupode sBnsieTCAa NpPUMPOAHbLIN  ras,
MUHeparbHoe YrneBogoOpPOAHOE Cbhipbe - HETb U COMYTCTBYHOLWMNE el HedTsHble rasbl.
MpupogHbIn ra3 Ha 95 NPoUEHTOB COCTOMT M3 MeTaHa. TaKkom e cocTaB MMeeT BONOTHbIN
ras, obpasyrwuinca B pesynbTaTte nepepaboTkn 6aktepuamm (THUEHUs) YrneBoaoB.

Meman Ha3bigarom ew€ u 60110MHbIM; PYOHUYHBIM 2a30M.

[MonyTHble HedTSAHbIE rasbl COCTOSAT B OCHOBHOM W3 3TaHa, nponaHa, OyTtaHa wu
4YaCTMYHO NeHTaHa. VX oTaensaT oT HeddTM Ha cheumnarnbHbIX YCTaHOBKaX Mo MOAroToBKe
HedTW. [Mpn OTCYTCTBUMN ra3oKoOHAEHCATHbIX CTaHUMW NONYTHbIE HEPTAHbIE rasbl CKUratoT
B (pakenax, 4YTO SBNAETCA KpaMHe HepasyMHOM W pas3opuUTESIbHOM MPaKTUKOW B
HepTenobblve. OQHOBPEMEHHO C radamm HedTb ouvuLiaeTcs OT BOAbl, MPS3M U necka,
nocrnie 4ero noctynaeTr B Tpyby Ana TpaHcnopTupoBku. U3 HedTM npu ee pasroHke
(neperoHke, auctunnauumn) oTbupas nocnegoBaTtenbHo Bce ©Gonee wn  bonee
BbICOKOKUNALLME dOpaKkLUmM NOonyyatoT:

- 6eH3uHbl - T. kun. ot 40 go 180 °C, (comepxuT yrnesogopoabl Cs-C1o), cocTOUT
bonee, yem u3 100 wmHAMBMAOYaANbHBLIX COEAWHEHWW, HOPMAarbHbIX WU pa3BeTBIIEHHbIX
arkaHoB, LMKNOarnkaHoB, ankeHOB 1 apoMaTUYeCKnX yrinesoaopoaos;
kepocuH 180-230 °C, (C11-C12);

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

msikenbil 2a300nb U neakuti ducmusnnsgm cma3oyHo2o macrna 305-405 °C (Cis-
Cas);

cma3oyHble macna 405-515 °C (Cas-Cas).
OcTaTtok nocrne neperoHkn Hed T HasbliBaeTCcs acghasibmom unm 6umymom.
2. CUHTE30M 13 BOASHOrO rasa: n CO + (2n + 1) H2 - tkat— CpHa2n+2 + n H20
CO + 3Hz2 - thkal, CH4 + H20
3. CuHTesom 13 npocTbix BewectB: N C + (n + 1) Hz -tkatp — CpHzn+2
C + 2 Hz - 500°CNi —, CHg4
B nabopatopuu:

1. M'magponns kapbunga anoMmHUA (NonyyeHve MeTaHa):

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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AlsCs + 12H20 = 4AI(OH)s + 3CHat

2. Peakuus Bropua (B3aMmogencTeme HaTpusi C ranioreHnpon3BoaHbIMIN ankaHoB):

R-I + 2Na + -R1 — R-R1 + 2Nal (R- aTo pagukan; - aTo ranoreH)
a) CHs-Cl + 2Na + CI-CH3z — CH3-CH3s + 2NaCl nnu

2CHs3Cl + 2Na — C2Hs + 2NaCl
6) CHs-I + 2Na + I-C2Hs — CH3s-C2Hs + 2Nal nnu

CHsl + 2Na + C2Hsl — CsHs + 2Nal
3. Tepmuyeckoe OekapGOKCUMNMPOBaHME Coneit KapGOHOBLIX KUCIOT B NMPUCYTCTBUN
Lierioyen: R-COONa + NaOH - ¢— R-H + Na2CO3
a) CH3-COONa + NaOH - ©— CH4 + Na2COs

(auemam Hampusi+ eOkuli Hamp=(MemaH+KkapboHam Hampusi)

6) C2Hs-COONa + NaOH - ¢— C2Hes + Na2CO3

amuram Hampus amaH
4. Katanutnyeckoe rmgpumpoBsaHune arikeHoB 1 aJiKuHOB:

a) CnHa2n + Hz -tkatp — ChHans2
alikeH

CoHa + Ha -300°CNi _ CoHe

b) CnHan2 + 2H2 - tkal— CpHan+2

alilkuH
C2oH2 + 2H2 - thkat— C2oHs
Cnocobbl nonyyeHus ankeHoB

— KpekuHr ankaHoB CsH1s —> CaHs + CaH1o; (Tepmuyeckun kpekuHr npy 400-700 °C)

OKmaH bymeH 6ymaH
— pervgpvpoBanune ankaHoB Ca4H1o —> CaHs + Hz; (t, Ni)
6ymaH 6ymeH 8000po0
— permagporanoreHmpoBaHue ranoreHankaHos C4HoCl + KOH —> Cs4Hs + KCI + H20;
xsopbymaH  2udpokcud bymeH xmopud  eoda

Kanusi Kanusi
— gerngporanoreHmpoBaHne guranoreHasnkaHoB

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

TICUTOPATAH

— permgpartauus cnmptoB C2Hs0OH —> C2H4 + H20 (npu HarpeBaHun B NpUCyTCTBUMU
KOHLIEHTPMPOBAHHOW CEPHON KUCIOTbI)

3anomHume! lNpun peaknsx gernapupoBaHus, gerngpartaumu,
AernaporanoreHMpoBaHUsA 1 AeranoreHMpoBaHnst HYXKHO MOMHUTL, YTO BOAOPOA
NPenMyLLEeCTBEHHO OTPbIBAeTCA OT MeHee rmaporeHn3npoBaHHbIX aTOMOB yriepoaa

(npasuno 3anuesa, 1875r.)

BbinonHeHue pabomsbi:

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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B nabopatopuu MeTaH nony4alT HarpeBaHMEM CMecW aueTtata HaTpusi C

HaTpoHHOM n3BecTbio (cmecb NaOH + Ca(OH)z).

Onbim 1 lNonyyeHue memaHa

B cyxyto npobupky, cHabxeHHyo npobkon C rasooTBOAHOW TPyOGKOW, NMOMECTUTb
cMecb 06e3BOXEHHOrO aLerarta HaTpusi C HaTPOHHOW n3BecCTbio (1:2), BbicoTa cnos 6 - 10
MM. 3aKpblTb NPoOBGUPKY NPOBKOM C ra3ooTBOAHOM TPYOKOM M 3aKpenuTb B LUTATMBE Tak,
4yTObbl NpoGKa Gbina HEMHOrO HWXe AHa Npobupku. NocTteneHHO nporpeBaTb NPOBGUPKY C
rasooTBOA4HOM TpPyOKOW, HAa4YaB OKOSIO AHa, a 3aTeM nepeasuras ropenky ganblue, 4Tobbl
MOInY pearmpoBaTb HOBbl€ MOPLMU CMECMW.

Hanucams ypasHeHue peaxyuu: CHsCOONa + NaOH = CH4T + Na2COs

CHa4 + 202 =CO2 T + 2H20

Onbim 2 NopeHue memaHa

Moopkeyb BbIAENAOWMUNCA MeTaH Yy KOHua rasooTBogHon Tpybkow. MeTtaH roput
rony6oBaTbiM HECBETALMMCS NNaMEHEM.

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

Onbim 3 lNponyckaHue memaHa Yepe3 pacmeop rnepmaHazaHama Kasnausi U 6pOMHyH
800y

Monyyarowminca MeTaH NponycTUTb B 3apaHee MpUroToBNEHHble Npobupku, B
oaHown n3 kotopbix 0,5mn pactBopa KMnOg4, a B gpyron 0,5mn 6pomMHoON BoAbI.

M3meHseTca nn okpacka aTUX peakTMBoB?

Moyemy meTaH He obecLBeuyMBaeT pacTBOP MepmaHraHata Kanus n GpOMHYLo
Boay?

Hanucame ypasHeHue peakyuu: peakuus He naéet!!!

Onbim 4 lNonydyeHue amureHa u e20 20peHue

B cyxyto npobupky nomeLlaroT HEeCKONbKO KPYMNWHOK Mecka, M CMeCb cnupta C
KOHUeHTpupoBaHHOW H2SO4. 3akpbiBatoT npobupky npobKon C rasooTBOAHOW TPyOKOW U
OCTOPOXHO HarpeBalT CMecb. Bbigenswwmincs ras nompkuraroT Yy KOHUA ra3ooTBOAHOM
TPYOKM - OH FOPUT CBETALMUMCS NIIaMEHEM.

XnumMu3m npotecca:

CHs - CH20H + HOSO3H = CH3 — CH20SOsH + H20

Takum obpasom, npu B3aumoaencTBum atunosoro cnupta ¢ H2SOs4 npoucxogut

gerngpartauunda cnmpTa.

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




KMPK BIrAP® ®I'EOY BO «KI'TY»

MO-26 02 05-00A.12.113 |

XUMUA C. 23/26

) - Ly o
CH,—CH, 280 ¢ >140 °C

'H  OH!

~ CH,—CH,! +H,0

Bbligenswowmnca aTuneH roput cBeTAWMMcH nnaMmeHeMm. HanuwuTte ypaBHeHue
peakumn. KOHUEHTpMpOBaHHas KMCNoTa cepHasa siBAseTcs okucnutenem. [ervgpatauus
cnMpToB ABnsieTCs 06LWMM CnocoboM NonyvyeHns HenpeaesbHbIX YyrneBogopoaos.

Onbim 5 lNpucoeduHeHue 6poma K amurneHy

He npekpaliasa HarpeBaHnsa Npobupkyu CO CMECHHO, OMyCKalT KOHEL ra300TBOAHOM
Tpybkn B npobupky ¢ OGpomHoM Bogon. bpomHas Boga ObicTpo obGecuBeuvmBaeTcs
BCneACcTBME NpuUcoeanHeHms atoma bpoma no MecTy ABONHON CBA3WN. XMMU3M npouecca:

CH2= CH2 +Br = BrCHz - CH2Br

Peakumsi obecuBeuMBaHMsi BOAHOrO pacTBopa Opoma CnyXUT KayeCTBEHHOWN
peakunen Ha 4BOVHYHO CBA3b.

Onbim 6 OmHoweHue amusieHa K oKucriumersnsm

He npekpaluas HarpeBaHusi NPOOMPKN CO CMECHIO, ONYCKAaKT KOHEL, ra300TBOLAHOM
Tpybkun B npobupky ¢ pactesopom KMnO4. PactBop ObicTpo obecuseyvnBaetcs. [1pu aTom

ankeH oKUcnsieTcs B ABYXaTOMHbIVA cnUpT. XMMK3M npoLecca:

CHz = CHz + (O) + H— OH — "= HO - CHz — CHz - OH

OTa peakums aBnseTca Ka4eCTBEHHOW Ha ABOVHYHKO CBSA3b.

Bonpochbi 0risi caMornposepKu:

1. Mouemy yrneBogopodbl psida MeTaHa Hag ankaHamu, napaduHamu,
HacbIWEHHbIMW, NpeaenbHbIMN?

2. Kakve cBsisn oOpasyloT atombl yrnepoga mexagy cobor m BOOOPOAOM B
Mornekynax napaguHoB?

3. B kakue peakumu mMoryT BCTYNUTb ankaHbl?

4. Kakue yrneBofopoAbl Ha3bIBaOTCA HenpeaenbHbIMN?

5. Kak nony4atoT aTuneH?

INTa6opaTtopHoe 3aHATMEN? 5 N3yyeHne cBOUCTB anbaerngoB
Llenb pabomei:
- Hayuntbcst pacnosHaBaTh anbgervabl.
- 3yunTb cBONCTBA anbaerngos.
- CdhopmumpoBaTtb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Ucnonb3yemblie ucmoyHuku: [1], [2].
MamepuasnbHoe obecriedeHue:
ObopydosaHue: Peakmusebl:
Mpobupku CepHas knucnora, pacTeop
CnnpToBka 0,5H Buxpomart Kanus

OTUNOBbIN CMPT

'mapokcua HaTpus, pacTBop

Cynbcat meaun, pacteop

dopmanbgerng,

HutpaTt cepebpa, pacTeop

Ammuak, pacteop 10%

["ntoko3a (kpuctannuyeckas)

Teopemuyeckasi Yacme:

Mayyas anbgernabl, HE06X0AMMO NOMHUTL, YTO OHU SBNSAKOTCA NPOAYKTaMN OKUCIEHUS
BTOPUYHbIX CIMPTOB. [1pn paccMOTPEHUN XMMUYECKMX CBOMCTB arbOernaoB U KETOHOB HYXXHO
OTMETUTb UX BbICOKYKD XMMUYECKYt0 akTMBHOCTb. Ocoboe BHMMaHuMe cnegyeT obpaTuTb Ha
OKMCMEHNe 3TUX BELLECTB.

Hy>XHO 3HaTb Mony4YeHne, CBOMCTBA U NpMMEHeHre dopmanbaernaa 1 auetansgernaa.
Cnepyetr obpaTuTb BHMMaHWE Ha TO, 4TO dopmanbaerya Bnepsble 6bin nonydeH A.M.
BytnepoBbim 13 6pomuctoro metuneHa. Ocobo 06paTUTb BHUMAHME Ha MPOMBbILLSIEHHbIE
cnocobbl Nosy4YeHust yKCycHoro anbaernaa (no peakuum M.IT. Kyyeposa).

M3yyass keToHbl, cnegyet obpaTuTb BHUMAHME Ha auUETOH, O3HAaKOMMBLUMCH C €ro
CBOWCTBaMM, CO crnocobamm nony4yeHus.

BbironHeHue pabomsbi:

Onbim 1 lNony4eHue anb0eauda oKucieHUeM criupma xpoMoeoU CMeChHO

CmewaTtb B npobupke 2 mn pactBopa buxpomata kanusi, 1 mn pasbaBneHHON
cepHon kmcnotbl U 0,5 mn atunosoro cnupta. OCTOPOXHO HarpeTb CMEeCcb — Hanuyue
peakunn OKUCneHusi obHapyXmMBaeTcs MO M3MEHEHMIO LiBETa pacTBOpa U XapaKTepHOMY
3anaxy yKCycHoro anbgernga (3anax sibnok).

X1MU3M npoLecca:

3C2H50H + K2Cr207 + 4H2SOs4 — 3CH3CHO + K2SO4 + Cr2(SO4)s (Onucatb
HabnogeHe No JaHHON peakunn)

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

BHauane nony4atot cBexun rugpokemna megum (Il) nytem cmewmBaHuMs pacTBOpPOB
rmgpokcuaa HaTpusa n MegHoro Kynopoca B HebonbLumnx konmyectsax (no 1 mn):

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

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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K nonyyeHHoMy ocagky rugpokcnga megum (lI) npunute 1 mMn dopmanbgervaa.
MonyyeHHy0 CMecCb HarpeTb, B pe3ynbTare 4Yero MOryT MonyyYntbCs ABa NpoaykTa
peakumu:

1. Ha cTeHkax npobupku BbligenseTcs mMetannnyeckas Meab:

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

2. OgHako vawe B pesynbTaTe 3TOW peakumm obpasyeTcs KpacHbI 0cagok okcuaa
meam (1):

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

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

B npobupky npunutb 1 Mn HUTpaTta cepebpa 1 1 Mn rmgpokcmaa HaTpus, Npu 3ToM
obpasyeTcs ocagok okcmaa cepebpa:

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

Hanee npunnte 10%-HbIM pacTBOp aMMuaka [O pacTBOPEHUS 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! MNpu HarpeBaHuun BygeT Bbligenatbca 6onbLloe KonmyecTso ammmakalll

0 0
// ' /
CH,~ (CH \—C—H + 2|Ag(NH,),JOH — CH,~(CH)—C—ONH, + H,0 +
I I NIRIPOXCHIL e M- | |
OH [(OH |, ccpetpsl) OH |OH |,
(e dopn) ks kghon

+ 3NH,T + 2Agl.

scepeOpaIos
IEPRATOe

HabniogaeTca cnon cepebpa no cteHkam npobupku.

Bonipocbi 0risi caMornposepKu:

1. Kaknmm kauecTBEHHLIMI peakumsMmn MOXHO OBHapYXUTb anbaerMaHyro rpynny?
2. Kaknmm cnocobamm MoryT ObiTb NOMyYeHbl anbaernabl U KETOHbI?

3. B yem cxoacTBO 1 pasnuune XMMMYeckux CBOMCTB anbaeruaoB U KETOHOB?

4. Yto Takoe dopmanbaerng?

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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CMNUCOK UCNOJIb3OBAHHbIX ICTOYHUKOB

abpuensaH, O. C. Xumua. 10-n knacc. basoBbin ypoBeHb: yvebHuk / O. C.
MabpuensH, W. . OctpoymoB, C. A. CnagkoB. — 6-e wu3g., crep. — Mockea:
MpoceBeweHune, 2024. — 128 c.: nn. - ISBN 978-5-09-112176-6. - TeKCT: 3NEKTPOHHbIN. -
URL: https://znanium.ru/catalog/product/2157258.

abpuensH, O. C. Xumua. 11-in knacc. basoBbin ypoBeHb: yvebHuk / O. C.
MabpuensH, W. . OctpoymoB, C. A. CnagkoB. — 6-e wu3g., crep. — Mockea:
MpoceeweHnune, 2024. — 127, [1] c.. wn. — ISBN 978-5-09-112177-3. - TekcT:
anekTpoHHbIn. - URL: https://znanium.ru/catalog/product/2157262.

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