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BBegeHue

MeToanyeckme ykasaHWsa No BbINOSIHEHUIO NabopaTOpPHbIX 3aHATUMI COCTaBIIEHO B
COOTBETCTBUM C paboyen nporpammon amcumnnmiel OOO.12 Xumus ana obyyarowmxcs
no cneumanbHocTh 38.02.01 «OKOHOMMKA 1 ByxranTepckum y4eT (No oTpacnsam)y.

Pabo4en nporpammoin npegycmoTtpeHo 10 akagemMumyecknx 4yacoB Ha NpoBeAeHue
5 nabopaTopHbIX 3aHATUN.

Llensto  npoBefeHus  nabopaTopHbIX — 3aHATUA  ABMSETCA  3aKkpenfeHue
TeopeTU4ecKknx 3HaHuin, oTpaboTka ka NpuemMoB 1 NpuobpeTeHne HeobXoaUMbIX HaBbIKOB
nabopaTtopHbiX  uccrnegoBaHun.  JlaBopaTopHbIv NPaKTUKyM HanpaeneH Ha
CTUMYIMpPOBaHNE MO3HaBaTENbHOIO WHTEpeca Oby4alolmMXCa U  OpPUEHTUPOBaAH Ha
OyayLyto npodeccnoHanbHy0 AeaTenbHOCTb.

Mepen npoBegeHvem nabopaToOpHOro 3aHATMS oby4arowmecss 006s3aHbl  NpPo
paboTaTb COOTBETCTBYIOLIMIA MaTepuar, YACHUTb Ueflb 3aHATUSA, O3HAKOMUTbCS C
coaepXaHnem 1 nocnenoBaTenbHOCTbIO €ro NPpoBeAeHUs, a npenogaBaTeflb — NPOBEPUTL
MX 3HaHMS N FOTOBHOCTb K BbINOSIHEHUIO PaboTbi, NMPOBECTUM WMHCTPYKTaX MO TEXHUKE
6esonacHoCTW.

JTabopaTopHble 3aHATUS BbIMOMHATCA B 06opyaoBaHHOM kabuHeTte xumuun. [Ons
BbINOSTHEHUS NabopaTopHOro 3aHATUS yy4ebHasa rpynna pas3buBaeTcs Ha ABe NoArpynnbl
(no 12—15 4venosek). HekoTopble OMbITbl MOryT ObITb BbIHECEHbI HA AEMOHCTPALNOHHbIN
akcnepumeHT. [lepen BbINOMHEHMEM NepBOM JlabopaTOPHOro 3aHATUA NPOBOAUTCA
BBOAHbIN MHCTPYKTaX MO TexHuke GesonacHocTn Ans ydawmxca o6 obwmx npasunax
3aHATUA M noBedeHMs B nabopaTtopun Mo cneuunanbHOW MHCTpykumn. OTmeTka o
npoBeAeHNM BBOLHOMO MHCTPYKTaXa no TexXHUKe 6e3onacHOCTX genaeTtcs B crneumanbHOM
XypHane nog pocnucb Yyyawwmxcs. [lpu nogrotoBke K nabopaToOpHOMY 3aHATUIO
npenogasatesnb U nabopaHT NPOBEPAIOT MCNPABHOCTbL Heobxoammoro obopyaoBaHUSA U
KOMMNNeKToBaHne pabo4ero MecTa y4yallerocs.

Mocne BbINOMHEHMs ONbiTa 06yYaloLWNACA OOMKEH 3anMcaTb pesynbTaT UCMbITaHUS
C npuBeaeHneM HeobxoaumbIX Tabnuy, ypaBHEHWUI peakumin M pacdeTHbiX dopmyn. B
KOHLle oT4yeTa no nabopaTtopHOMY 3aHATUIO OBy4aloLWMICA AOIMKEH caenaTth 3aknioveHne
(BbIBOA), COMOCTaBMB OMbITHbIE [daHHble C TeopeTUYecKMMM  BblKnagkamu, Cco
CrnpaBoOYHbIMW AAHHbLIMMW.

3anucy genarTca NTAaKOHUYHO U akKypaTHO B cneuuwanbHOW TeTpagu, Tabnuupbl u
rpacukm — KapaHgaLlom.

B npouecce BbiNnonMHeHUs rnabopaTopHbIX 3aHATUA HeobxoauMmo pasBuBaTb

no3HaBaTeNbHbIN UHTEPEC, CaMOCTOATENbHOCTbL oObyyatouierocd, obpawaTb ocoboe

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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BHMMaHME Ha WHTErpaTMBHbIA NPUHUMN B OOyYeHuW, NpuBMBaATbL CTyAeHTaM yMeHue
TWaTenbHO BbINOMHATL paboTy, GepexHO OTHOCUMTbCSA K nabopaTopHoOM nocyae u
npubopam, 3KOHOMHO pacxofoBaTb PeakTMBbl, CTPOro cobnogate Mepbl 6e30nacHOCTU
npu paboTte B KabuHeTe, paumoHanbHO MCnonb3oBaTb paboyee Bpems.

KoHTponb 1 oueHka 3HaHUIn, oby4vatowmxcsa 4OMKHbI MPOBOAUTLCA CUCTEMATUYECKN
nocre Wu3ydeHuss Kaxgon TeMbl npeameta. IOTO [AOMKHO OCYLWECTBNATbCA MNyTem
POHTANBHOIrO W WHAMBWUAYANBHOIO OMNpPoca, TEeCTUPOBAHUSA, 3aLUUTON KOHTPOSIbHOM
3agauun no pesynbTaTam cobecegoBaHusi BO BpeMsi labopaTopHbIX 3aHATMI. Mpu oueHke
nabopaTopHOro 3aHATUS YYUTLIBAOTCA TEXHUKA €€ BbINOSTHEHUS, Ka4yeCcTBO OhopmMIieHns
nabopaTopHOro XypHana, TOYHOCTb pe3yrbTaToB aHanmaa.

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

B pesynbTtate ocBoeHus maTepuana no nabopatopHOMY 3aHATUIO Y O0By4aroLmxcs
dopmupytotcsa cnegyrowme komneteHuun: OK 01, 02, 04, 07.

K BbInonHeHM0 nabopaTopHbIX 3aHATUA 0By4YatoLmMecs ONYCKaTCA TONbKO nocre
NMPOXOXAEHUS WHCTPYKTaxa U obydyeHuss npaBunam TexHuku 6e3onacHoCTM U
NPOTMBOMNOXAapPHbIM NpaBuiam, MNPOBEPKM YCBOEHMS MpaBuil U COOTBETCTBYIOLLEIO
odhopMneHns JOmnycKa K 3aHATUIO B CNeLmanbHOM XypHarne.

MpaBuna TexHukn G6esonacHocTn. ObyyalLWmMecs HeCyT NIMYHYK OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHnn TEXHNKM 6e30NacHOCTH.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MepevyeHb NAaGOPaATOPHbLIX 3aHATUMN

Kon-

Ne n/n HanmeHoBaHue nabopaTopHON 3aHATUNBI BO
Yyacos

1 OsHakomneHne ¢ nabopaTopHbiM oO6opygoBaHMEM W MNpaBuniamm o

TEeXHWKM 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

Wtoro 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 TeEXHUKU 6e3onacHocTU

Llenb pabomei:

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

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

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

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnbHoe obecriedeHue:

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

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

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

1. Mpwn BbINONHEHMM NAabOPATOPHbLIX 3aHATUI cregyeT CTPOro PyKoBOACTBOBATLCS
MeToamyeckumm nocobuamu. Jlioboe OTKIOHEHUE OT MEeTOOUKM WU MNopsiAka aHanuaa
BO3MOXHO TONbKO C pa3peLleHns npenogaBaTens.

2. paboTa ¢ XxMMn4yeckumu peaktuamm, Heobxogmmo mnsberatb MX NonagaHusa Ha
pykun. Henb3s TporaTb nNMUO W rnasa pykamu B npouecce paboTbl. 3anpellaeTtcd
npuHUMaThb NULLY B KabuHeTe, B T.4. XXeBaTeslbHYI0 pe3uHKy. Nocne 3aHsatua 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. [Ona 3aHATUA MOXHO MWCMNONb30BaTb TOMbKO pPeakTMBbl, Haxoasawumecs B
XMMUYEeCKoM nocyae, CHabXXeHHOM 3TUKETKaMM C Ha3BaHUSMUN peaKTUBOB.

5. 3anpeLuaeTcs HaAKNOHATbL Ha4 COCYAOM, B KOTOPbIN HanMBaeTCs XUOKOCTb UK B
KOTOPOM OHa HarpeBaeTca (KMMWT), Tak Kak OpbI3rn XUOKOCTM MOryT nonacTb B JMLO U

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

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

8. 3anpewaetca BKAOYEHUE MNOCTOPOHHUX 3NEKTPONPUOOPOB, B YACTHOCTU
3apsAnHbIX YCTPONCTB MOBUIbHBIX TeNedoHoB, 6e3 pa3spelleHns npenogaBaTens.

9. lNpn HarpeBaHun BewecTBa B Npobupke €€ cHayana HeobxoauMMO LENUKOM
nporpetb Hag nyaMeHeM; OoTBepCTue NpobupKn HanpaenATb B CTOPOHY OT cebs, n oT
cocenen.

10. CobntogaTb ocobyto OCTOPOXHOCTb Mpu paboTe C eakMMu BellecTBamu —
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;

- NpU TEepMUYECKUX Oxorax nocre o6 3aHaATUM BOAON OBOXKEHHOEe MecCTo
NPOMbIBaAOT PacTBOPOM MNepMaHraHata Kanusa unm 3TUIOBbIM CMMPTOM U CMa3biBalOT
Ma3bto OT OXKOrOB;

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

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

B cnyyae nopesa paHy cnegyeT obpaboTaTb pacTBOPOM Moda WNu nepokcmuaa
Bogopoaa.

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

Mpn OTpaBneHUn XMMMYECKMMW BellecTBaMuM HeobOXoAMMO BbI3BaTb Bpada W
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWio nepsBon nomown. Ecnm oTpaBneHne Bbi3BaHO
BObIXaHNWEM SIAOBUTbLIX MApoOB MMM rasoB, 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 NpoTnBONOKa3aHO Nnpun oTpaBJIEHUN XITOPOM.

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

[TTRRTRTS

Kpulluxa-xoanayox

PucyHok 1 — Cnupmoeka
lMpasuna pabomesi co crnupmoskou:
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 XuMu4eckoll 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 060pydoeaHUsi

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




KMPK BIrAP® ®I'EOY BO «KI'TY»

MO-38 02 01-O0A.12.13 |

XUMUA C. 10/26

Crynka
" 1eCTUK

Boponka

HInarens

Cabopmynuposamb 6b1600, 0b60cHOBa8 HeobxoOumocmb cobriroOeHUs npasusl

mexHuku 6e3oracHocmu.

Na6opaTtopHoe 3aHATME Ne 2 KayecTBeHHbIe peakuMu Ha HeopraHM4Yeckue BelecTBa
Llerib pabombi:- [O3HAaKOMUTBLCS C KAYECTBEHHBIMU peakLnamu.
- M3yunTb cnocobbl pacrno3HaBaHWst KATUOHOB.
- M3yunTb cnocobbl pacno3HaBaHWsi aHUOHOB.
- CchopmmpoBatb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2].

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmusesl:
Mpobupku 'mppokcua HaTpus, pacTBop
CnupToBka 'mppokcma Kanbuus, pacteop

CTekngaHHaga nano4ka

A30THaga KMcnoTa, pacTBop

CongHas kucnoTta, pacTBop

Xnopua 6apus, pacTeop

Xnopwg HaTpusi, pacteop

Xnopug aMMOoHUs!, pacTBOp UNn TB.

CynbaTt HaTpus, pactBop

Cynbdat marHusi, pacteop

CynbdaTt kanus, pacteop

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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KapboHaTt HaTpus, pacTBop

HutpaTt cepebpa, pacTesop

Teopemuyeckasi Hacmab:

KayecTBeHHbIE peakunm — 3TO peakumn, NO3BONSAOLWME AOKa3aTb HaNU4mMe Toro unm
WMHOro BelecTBa (MOHa) B cpeae uUnm npucyTcTeme yHKLMOHANbHOW rpynnbl B BELLECTBE.

AHanusnpyemble BellecTBa MOryT HaxoOUTbCA B PasfuyHbIX arperaTHbIX
COCTOSIHMAX (TBEPAOM, XMAKOM U rasoobpasHom). C Touykm 3peHusa Habnogaembix
ahcbekToB  BCE  peakumm  OBHapyXeHWs  MOXHO  pas3fgenuTb  Ha  HEeCKOSbKO
rpynn: obpasoBaHMe XxapaKTepHblX OCafdKOB, pacTBOPEHME BeELLEeCTBa, MNOSABMEHME
(M3mMeHeHne) oKpacku, BblaerneHne ra3os, U3MEHeEHWe 3anaxa, okpaluMBaHue niamMmeHu.

Tabnunua 2 — Ka4yeCTBEHHbIE peakunmn Ha KaTUOHbI Y aHUOHbI

K BospgenictBme nnu
aTUOH Mpun3sHakn YpaBHeHVE peakuun
peakTuB
KATWOHBbDI (+):
H+ NHoukaTopsbl: KpacHoe okpawunBaHue
(kncnas [nakmyc, MeTunoBbIv -
cpena) OpaHXeBbll
Lit Mnams KapMnHoBo-kpacHoe )
OKpallMBaHue
Na* Mnams PKenTtoe okpalwumBaHue -
K* Mnams duroneToBoe okpalumBaHue -
Ca?* Mnams Kupnn4yHo-kpacHoe okpalumBaHue -
g2+ Mnams KapMnHoBo-kpacHoe )
OKpaluMBaHue
Mnams PKenTto-3eneHoe okpalimBaHue -
Ba?* S04% BbinageHve 6enoro ocagka, Ba?*+ S04>— BaS04|
HepacTBOPMMOro B KMCroTax
Mnams 3eneHoe okpalmBaHue -
cu2t Bopa 'MAapaTMpOBaHHbIE NOHbI
u Cu?* umetoT rony6yto okpacky )
OH- Ocapgok ronyboro uBeTta Cu?*+20H- — Cu(OH)2|
Pb2* SZ BbinageHune YyepHoro ocagka Pb2* + S —PbS |
Ag* Cl Benbi TBOPOXMCTBIM OCaA0K Ag* +Cl—AgCl |
"ekcaunaHodeppar [BbinageHne CMHEro ocagka K*+ Fe?*+ [Fe(CN)s]*
(1) kanusa (ocagok TypHbyneBa CuHb) — KFe[Fe(CN)sl4
(kpacHas KpoBsiHasi 3Fe?*+2[Fe(CN)e]*>
o2t conb) Ks[Fe(CN)s] — Fes[Fe(CN)e]2
OH- O6BbEeMHBIN XNONbEBUAHbIN Fe?* +20H —
ocagok 6enoro(ceetno-3eneHoro)|Fe(OH)z|
uBeTa, bypetowmin Ha Bo3ayxe B
pes3ynbTaTte OKUCIEHNS
Fod BbinageHwe cuHero ocagka K*+ Fe3* + [Fe(CN)s]*
"ekcaumaHodeppart|(ocagok 6GepnmHckas nasypb) — KFe[Fe(CN)s] |

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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(I1) kanusa 4Fe3* + 3[Fe(CN)g]*
(kenTas — Fe4[Fe(CN)s]3]
KpoBsiHasi Cosib)
K4[Fe(CN)s]
PopaHug-nmoH  [[MosiBneHne sipKo-KpacHOro Fe3*+3NCS- =Fe(NCS)3
NCS- OKpaLlMBaHUSA
OH- O6BbeMHbIN XMONbEBUOHBIN Fe3* +30H" — Fe(OH)s3|
ocafok Byporo useta
Lenoub BuinageHve o6bemHoro ocagka  [AIR* +30H — AI(OH)3|
N (aMCbOVTeprIe Genoro uBeTa, pacTBOPSAIOLLNACS
CBOMNCTBa B M30bITKe LLENoYM 1 pacTBopax
rmgpokcmnaa) Knucnot
LLienoyb BbinageHve o6bemHoro ocagka  [Zn?*+20H" —Zn(OH)2|
Zn2+ (anaovTeprle Genoro uBeTa, pacTBOPAIOLLNACS
CBOWNCTBa B M30bITKE LLLENoYM 1 pacTBopax
rmgpokcmnaa) Kucnot
NHq* LLlenoub, 3anax aMmmuaka NH4*+OH-— NH3T+ H20
HarpeBaHue
AHWOHBbI (-):
MugukaTop Jlakmyc |CrnHee okpalumBaHue -
WHpukaTop ManuHoBoe okpalumBaHue )
OH- deHondTanevH
WHaukaTop XKenToe okpalwmnBaHue )
MeTunopaHx
F- Ca% Benbii ocagok Ca2* + 2F = CaFl
o | s [eenoenesie™ e or-mor
CBeTno-xenTbl 0CagokK
Br- Ag’ HepacTBOPUMbLIN B HﬂNda Ag" + Br=AgBr
- Agh PKenTbiit ocanok, Ag* + |- =Agll
HepacTBopuMbIi B HNO3
S04% BaZ* BenbIh ocagok Ba2* + SO42= BaSO4l
Benbln Kpuctannuyeckmin ocagok Ba®* + SOs* = BaSOs!
2- Ba® acTBOPMMbIN B KMCHOTaxX 'BaSOs\ + 2H" = Ba" +
SOs pacTBop SO2? + H20
H* 3anax ropsiei cepbl S032+2H* =H20 +S027T
Cu? UEpHbIli ocagok Cu?* + S2- = CuSY{
Pb2+ UEpHbIli ocagok Pb2* + S2- = PbS{
S Ag* U&pHBbIit ocamok 2Ag* + S2- = AgeSi
H BblaeneHune rasa c 3anaxom S2- + 2H* = H.S7T
TYXIbIX UL,
Si0s? H* Sggﬁﬁ;‘gg;‘;"’;;gﬁgfb"l 2H* + Si032 = H2SiOs!
Ca2+ Benbin ocagok, pacTBOpMbIN B COs2 + Ca?* = CaCOsl
COs2 Kucnortax
e BblgeneHue yrnekucrnoro raza  |[CO32+2H*= H20+CO2T

Oe3 3anaxa

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Cuu BbigensaeTtcsa Oypblin C pe3kum 2NaNO3 + H2SO4=
NOs  |koHueHToMDoRaHKas|PaNaXOM ras 1 conb ronyboro 2HNO3k) + Na2S04
3 H HpS% uBeTa 4HNOs3 + Cu = Cu(NOs3):2
2o + 2NO2 + 2 H20
PO43- Ag* Ocapfok XenToro useTa 3Ag* +P0O4% = AgsPOsd

BbinonHeHue pabomoi:

Onbim 1 ObHapyxeHue kamuoHa bapusi

[na noaTBepXaeHnst Toro, YTo B xrnopuae 6apua cogepxuTcs kKaTmoH 6apus,
HeobXxoaMMO K ero pactsopy A4obaBuTb pacTBOp cyrnbdarta HaTpus, B pesynbTate peakuuu
obpasyeTtcsa 6enbin ocagok:

BaClz + Na2SO4 — 2NaCl + BaSOa4]

Ba?* + 2CI + 2Na* + S04 — 2Na* + 2CI- + BaSOQa|

Ba?* + SO4> — BaS0a|

Onbim 2 ObHapyXeHue kamuoHa MagHUsl

[na noaTBepXXAeHUst TOro, YTO B CyNnbdate MarHusi CoOAepXXNTCA KaTUOH MarHus,
Heob6XxoaMMO K ero pactsopy AobaBuTb pacTBOP rMApPOKCHAA HaTpuUs, B pesyrnbTaTe
peakumm obpasyetca 6enbin ocagok:

MgSOs4 + 2NaOH — Na2S04 + Mg(OH)2|

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

Mg?* + 20H- — Mg(OH)2|

Onbim 3 ObHapyxeHuUe KamuoHa aMMOHUS

K TBEPAOMY XITOpMay aMMOHNA HeobxoauMo K AobaBuTb rmgpokena Kkanbuus. Ans
yBENM4YeHNs CONPUKOCHOBEHMS NIOLLAAN pearnpyoLLmx BeLweCcTB, Hago CTYMNKON
pacTonoyb KOMMOHEHTbI. [locne npoTekaHusa peakumm ByaeT YyBCTBOBaTbLCA 3anax
aMmmMmmnaka:

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

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

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

NH4* + OH- — NHst + H20

Onbim 4 KayecmeeHHas peaKuusi Ha cyrbtham-aHUOH

MomecTuTb B Npobupky 3-5 kanenb pactBopa cynbdaTa kanusa K2SO4 n nobasbTe B
3Ty Xe npobupky 3-5 kanenb pacTeopa xnopuga 6apus BaClz. ObpasyeTtcsa 6enbii ocagok
cynbcata 6apus. Nocne oTcTamBaHus crnente ¢ ocafka XMAOKOCTb U AobaBbTe K 0cagky
2-3 Kannu pacTtBopa COMsHON KMcnoTbl. Y6eauTtbca B ToMm, 4To 6enbii ocagok BaSO4 B

Hen He pacTBopsieTca. BoiBog: 06Hapyxutb cynbgar-aHMoH MOXHO npubaBneHnem conen

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Gapusa. Boinagaet Genbin ocagok cynbdaTta 6apus, HepacTBOPUMOro Aaxe B CUSbHbIX
Kucnortax.
Hanucamb ypagHeHuUs 8bINOHEHHbIX peakyull 8 MOMIEeKYNsIPHOM U UOHHOM (MOfIHOe

U cokpauwieHHoe) sude:

Onbim 5 KayecmeeHHas peaKkyusi Ha kKapboHam-aHUOH

K 3-5 kannam pactBopa kapboHaTa Hatpus Na2C0s pobasbte 3-5 kanenb
pactBopa BaClz, Habnogas obpasoBaHue ocagka BaCOs. Nocne oTctanBaHnsa Crvtb C
ocajika XWOKOCTb W NOoAenCTBOBaTb Ha OCafoK CONAHOW (2-3 Kkannu) unyM asoTHOW
kucrnoTton, Habnoaas soigeneHme CO2. YpaBHEHUSA peakumm NpMBECTU B MOSEKYSIAPHOM U
WOHHOM (MOSIHOE N COKpaLLEHHOE) BMAE.

BiBoa: Xnopua 6apusa BaCl2 ocaxaaeT noHsl CO3% B Buae 6enoro ocagka BaCOs,
KOTOpbLIN PacTBOPSIETCS B COMISIHOW, a30THOM W YKCYCHOM KWUCMoOTax C BblOAENEeHnem
YrNeKncnoro rasa.

Hanucamb ypasHeHus1 8binosnHeHHbIx [BYX peakuyult 8 MonekyrnspHOM U UOHHOM

(nonHoe u cokpaweHHoe) sude:

Onbim 6 KadyecmeeHHasi peakyuu Ha Xsiopud-aHUOH

AHuoHbl ClI, Br n |- obHapyxmnBatoTCcss C NOMOLLbI HUTpaTta cepebpa. Hutpar
cepebpa AgNOs obpasyeT c ranoreHua-aHMoHamu 6Genbin TBOpoXUCTbIN ocagok AgCl,
XenTtosaTbl ocagok AgBr n xxenTtbii ocagok Agl. Npu BbINONTHEHMM peakuun K 3-5 kannsm
pactBopa xnopuga Hatpua NaCl gobaebTe 3-5 kanenb pacTtBopa HuTpaTa cepebpa
AgNOs3 Habntogas obpasoBaHme 6enoro TBopoxumctoro ocagka AgCl.

Hanucamp ypaHeHuUs 8bINMONTHEHHbIX peaKkyull 8 MOJEKYISIPHOM U UOHHOM (MOJTHOe
U cokpauwieHHoe) sude:

Ogpopmumpb 8b1800, onmcaB 3G EKTbI KAYECTBEHHbIX PeaKLUi.

Bonpocbi 0r1si caMornposepKu:

1. aTb onpegeneHne KaTMoHam.

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

3. [laTb onpegeneHne aHMoHaMm.

4. OxapakTepn3oBaTb Ka4eCTBEHHbIN M KONMYECTBEHHBIN cocTaB peareHToB (K2SOs4,
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 pabombi:- N3yunTb ocobeHHoCcTM npoTekaHma PUNO
- CchopmmpoBatb komneTeHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku 'mapokcnag HaTpus, pacTBop
CnupToBkKa ConsHas kucnoTta, pacTBop
CTteknsHHasa nanoyka Xnopwuga xene3sa (lll), pacteop

Cynbdpat megm (11), pactBop

KapboHat kanbums, TB.

'mopokapboHaT HaTpua (NuweBas coga)

deHondTanemH

OvctunnupoBaHHas Boga

Teopemuyeckasi Hacmab:

Tak Kak Morekynbl 9neKkTposIMTOB B pacTBOpax pacnajatTcsd Ha WOHbI, TO U
peakuuu B pacTBopax 3NeKTPONINTOB MPOUCXOOAT MeXay NOHaAMM.

Peakuyuu, npomekarowjue mexoy UOHaMU, Ha3blearomcsi UOHHbIMU peakyusimu.

C yyactMeM WOHOB MOryT MpoTekaTb Kak OOMEHHble, TaK W OKUCIUTENbHO-
BOCCTaHOBUTESNbHbIE peakumn. Hanpumep, B3aMmogencTBME MeXAy pacTBopamMu ABYX
conem:

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

OTO ypaBHEHWe ABNAETCA MOJIeKY/SPHbIM ypasHeHUeM, Tak Kak (opMyribl BCEX
BELLLECTB 3anucaHbl B BUAE MOSEKYIT.

C ydyeTOoM auccoumaumm CUNbHbIX 3NEKTPONIMTOB YpaBHEHME peakunn MOXHO
3anucaTb Tak:

2Na* + SO%4 + Ba?* + 2CI' = BaSO4l + 2Na* + 2CI- (2)

Takoe ypaBHeHWe Ha3blBaeTCs M0JIHbIM UOHHBIM ypasHEeHUEM.

MoHbl Na* n CI- umetoTcs n B NeBOW, U B NPaBOM HYacTAX YPaBHEHUS, T. €. 3TU NOHbI
B peakuuun y4acTus He NPUHUMAaT, UX MOXHO UCKITOUYUTb U3 YPaBHEHUS:

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

[MonyyeHHOe ypaBHEHWE Ha3blBAaETCHA COKpaW,eHHbIM UOHHbBIM YpasHeHUEeM.

B ypaBHeHMsX peakuwii CTaBsT 3HaK ¥, ecnum cpeau NpoayKTOB peakuuMn ecTb
0Calok — HEepacTBOpUMble UMM ManopacTBopuMble BellecTBa. 3Hak T nokasbiBaeT
rasoobpasHble 1 neTyyme coeguHeHus.

B MOHHbIX YpaBHEHUNAX C*)OpMyJ'IbI BelleCTB 3anncbliBakoT B BUAe MOHOB Ui B BUAe

MOJEeKy/.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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B sude uoHo8 3anucbiBatoT (OpMyIbl:

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

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

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

B sude mosieKkyn sanucbiBaloT (oOpMYyIbi:

- Bogbl H20;

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

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

- Mmanopacteopumbix coneii (¥): AgCl, BaSO4, CaCOs, FeS v ap.;

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

Bonbluasi YacTb Monekyn cnabbix 3MeKTPoNIMTOB B pacTBOPE HE AMCCOLUNPYET Ha
NOHbI.

B sude mornekyn Takke 3anucbiBatoT:

- popMmynbl razoobpasHbix BewecTts (CO2, SO2, Hz, H2S, NHswn gp.);

- (bopmynel okenpoB meTtannos n HemeTtannos (Naz20, CaO, P20s, SiO2, B203 u ap)

Peakumn obmMeHa B BOAHbIX pacTBOpax 3MEKTPOSIMTOB MOryT ObiTb: NMpakTU4ecku

HeobpamumbIMu, T. €. npoTtekatb OO0 KOHUa " obpamumbiMu, T. €. NMpPoTEKaTb

OOHOBPEMEHHO B [BYX NPOTUBOMOSOXHbLIX HAaNpaBEeHUSsIX.
1) Peakuyuu mex0y curnbHbIMU 351eKmposiumamu 8 pacmeopax rpomexkarom 00

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

obpasyiorT:

a) MasiopacmeopumMbie geujecmea

Peakuyuu ¢ obpa3zogaHuem MasiopacmeopuMbiX eeujecms, 8binadarouwjux 8 ocadok
).

CocTaBM MOMEKYNSAPHOE W WOHHOE YpaBHEHUS peakuuMm Mexay HUTpaTtoM
cepebpa (1) AgNOs n xnopmngom Hatpusa NaCl:

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

OTa peakuusi obmeHa HeobpaTuma, MOTOMY YTO OAMH M3 MPOAYKTOB yXOAUT U3
cdepbl peakunn B BuAe HepacTBOPUMOro BELLIECTBA.

6) manoduccoyuupyrouwue seuwecmsea — cnabble aNeKTpPoNuTbI

Peakyuu, udyuwue c obpasogaHuem Masioouccoyuupyrouux seujecms (criabbix
3/1IeKMpPOoIUMOos).

MonekynsipHOe N MOHHOE YpaBHEHMS peakumMn HernTpanusaumm Mexay pacTBopamm

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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rngpokcunga Hatpuss NaOH un cepHom kncnotbl H2SO4:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H + 2H* + SO4% = 2Na* + S04 + 2H20
20H" + 2H* = 2H20
nnu, cokpawlasa koagpuumeHTol, nonyyum: OH- + H* = H20.
B pe3ynbTaTte peakuun HenTpanuaaumm noHsl Bogopona H* n rugpokeng-nonsl OH-
obpasyloT mManoguccoummpyowme Monekynbsl BoApbl. lNMpouecc HewTpanu3aunm nget [o

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

H2SOa4 + Ba (NO3)2 = BaSOsl + 2HNO3 (4)
CUInbHbIE 3NTEKTPOJINTDI CUIbHbIN
ANEeKTPONInT

2H* + SO42 + Ba? + 2NO3 = BaSO4 | + 2H* + 2NO3-
S042 + Ba2* = BaS04 4

Al2(S0Oa4)3 + 3BaClz2 = 3BaSO44 + 2AICI3 (5)
CUIbHbIE 3JIEKTPOJIUTDbI CUJTbHbIN
ANEeKTPONInT

2A13* + 38024 + 3Ba?* + 6CI- = 3BaS04d+ 2AIR* + 6CI
3S04% + 3Ba?* = 3BaS0O4 cokpaTuTb BCE KOIPDULIMEHTHI Ha 3
S0%4 + Ba?* = BaSOa4l.
CywHocTtb peakuun (4) n (5), kak n peakuum (1), 3aknoyaeTcsl B CBA3bIBAHNUN MOHOB
S0O?%4 n Ba?* ¢ o6pasoBaHnem HepacTBopuMoii conv BaSOa.
B) 2a3000pasHbie unu emy4que geuwjecmsa
Peakyuu, npomekaroujue c obpasosaHuem 2a3oo0bpa3sHbix, sewecms.
MonekynsipHoe U MOHHOE YpaBHEHWUsI peakuuyn Mexay pacTBopamu ruapokcuaa
kanbums Ca(OH)2 n xnopnga ammonust NH4Cl:
Ca(OH)2 + 2NH4Cl = CaC12 + 2H20 + 2NHz T
Ca?* + 20H + 2NH4* + 2CI = Ca?* + 2CI" + 2H20 + 2NH3®
OH- + NH4* = H20 + NH3®
OTa peakumss obmeHa HeobpaTtmma, NOToMy 4YTO ObpasyrTcsa rad ammmak NHs u
mManoauccoumupytolLiee BeLwecTBo Boaa.
2) Ecnu cpean MWCXOOHbIX BELLECTB MMelTCst crabble 3aneKkTponuTbl  unu

ManopacTBIipUMbl€ BelleCTBa, TO TakKne peakunn ABIA0TCA obpamumbiMmu, T. €. 4O KOHUA

He npoTekatT. Hanpumep:

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

CH3COOH + OH — CH3COO + H20;

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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6) Cu(OH)2 + 2HCI — CuCl2 + 2H20
HepacTBOpMMOEe cnabbin
OCHOBaHue anekTponut

Cu(OH)2 + 2H* — Cu?* + 2H20
Ecnm  ucxogHbiMm  BewecTBamuM  peakumi  oBMeHa  ABNATCA  CUSIbHbIE
371eKmpoiumal, KOTOpble NpU B3auMOOENCTBUN He obpalyrom ManopacTBOPUMbIX Wn
ManoAnCCOUMMPYIOLWNX BeLLEeCTB, TO Takue peakyuu He rpomekarom. [Npu cmewmBaHum
X pacTBOpOB obpa3yemcsi cMeCb UOHO8, KOTOpble He COeAMHAITCA APYr C OPYroMm.
Hanpumep:
2NaCl + Ca(NOs3)2 # 2NaNOs + CaClz

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

YpaBHeHNS Takux peakuum obmeHa He nuLyT.

BbinonHeHue 3aHamulbl:
Onbim 1 Obpa3osaHue MasiopacmeopuMbix eeujecme (ocadka)

B oBe npobupkn BHeCTU No 2-3 Kannuv cneayoLwmnx pacTBopoB:
- B nepByto — cynbdat meaun (l1) CuSOa.
- BO BTOpYO - xropug xenesa (l1l) FeCls
[o6aBuTb B HUX B HUX MO 2-3 Kannn pacteopa rugpokcuaga Hatpus NaOH.
Habniopatb:
B nepBom cnyyae — obpasoBaHue ronydoro ocagka Cu(OH)z|
Bo BTOpOM cny4vae — obpasoBaHMe KUPNNUYHO-KPACHOro ocajka ruapokcuaa xenesa
(IIT) Fe(OH)s|
Hanucamb MonekynspHoe U UOHHOEe ypasHeHuUe rpomekKkaruwux peakyud e nepeou
u emopot rnpobupke.
Onbim 2 Obpa3osgaHue ea3006pa3HbIX seuw,ecms
B nBe npobupkn BHECTU Ha KOHYMKE LLNaTens:
- B NepByto — kapboHaTt kanbuna CaCOs
- BO BTOpYIO — rugpokapboHat HaTpusa (nuwesasa coga) NaHCOs3
[ob6aBbTe B HUX B HMUX MO 2 M pacTBopa consiHon kmucnotbl HCI.
Habntopatb:
B obenx npobupkax HayHETCA aKTMBHOE BblOerieHMe MNy3blPbKOB YrNEKUCIIOro rasa
(CO21).
Hanucamb monekynspHoe u UOHHOe ypasHeHuUe rnpomekarowux peakyul 8 rnepeoul

u emopol rnpobupke.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Onbim 3 Peakyusi Heimparnu3ayuu (obpasogaHue 800bl)

B npobupky Hanutb 2-3 mn pactBopa wenoun (NaOH) u pgobaButb 2-3 kannu

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

pacTBoOp COJISTHOM KMCNOThI (I/IJ'II/I cepH0|7| KVICJ'IOTbI) Ao obecuBevnBaHus.

HanucaTtb MOJneKkyndapHoe u
KUCnoTtamu.

Bonipocbi 0r1si caMornposepKu:

MOHHOE YypaBHEHUA

peakunmn HeﬂTpanmsau,le

1. NepeuncnuTb ycnoBus HEOH6PaATUMOCTM peakuui.

2. YTOo Takoe peakumnsa HeruTpanmsaumm?

3. Kakne peakumnmn HasbiBatOTCS MOHHBbIMU peaKkumMsiMn?

4. ®opMyribl Kakmx BELLECTB B MOHHbLIX YpaBHEHMSIX 3anncbiBatoT B BUAE MOHOB?

5. ®opMyrbl KakMX BELLECTB B MOHHbIX YPaBHEHUSIX 3aMNMCbIBalOT B BUAE MONEKYN?

NNabopaTtopHoe 3aHATHME N2 4 N3yyeHne CBOUCTB MeTaHa U 3TUSeHa

Llenb pabomai:- 13y4nTb CBOMCTBA NpeaeribHbIX YreBoAopOa0B.

- I3yunTb cBOMCTBaA HenpeaesbHbIX YyrineBoaopoaoB.
- CoopmupoBaTtb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnbHoe obecredeHue:

ObopydosaHue:

Peakmushbi:

Mpobupku

AueTaTt HaTpust 06€3BOXEHHbIN

Mpobka c razooTBOAHON TPYOKOM

HanOH HaaA N3BECTb

Wratnd

bpomHas Boaa

CnupToBka

PacTBop nepmaHraHaTta kanuvs

CTekngHHag nanodka

CepHag kucnota

OTUNOBLIN CNNPT

bpomHas Boaa

MepmaHranat kanus 0,1 H p-p

Teopemuyeckasi Hacmb

AnKaHbl BblOeNsanT un3 npnupoaHbliX WMCTOYHMKOB (I'IpI/IpO,D,HbIIZ n I'IOI'IyTHbIIZ ras,

HeTb, KAMEHHbIN Yronb).

a3oo0bpasHble ankaHbl Nony4arT U3 NPUPOAHONO M MOMYTHLIX HETAHbLIX ra3os, a

TBEpAble ankaHbl - M3 HedTu. [MpUpoAHOM CMecbio TBEPAbIX BbICOKOMOSEKYISPHbIX

ankaHoB SIBMSIETCS FOPHbIA BOCK - NPUPOAHbIN BUTYM.

MeTaH WwMpoko pacnpocTpaHeH B npupoae. OH ABNSAETCA rNaBHOW COCTaBHOM

YacTbl0 MHOMMX rOpKYMX rasoB Kak npupodHblix (80-97 %), Tak M WCKYCCTBEHHBbIX,

BbIOENSIIOLWLMXCS NPU CyXON neperoHke AepeBa, Topdha, KAMEHHOro Yrns, a Takke npu

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

1. I3 npMpogHoro 1 nonyTHOro HepTAHOro rasa

BaxHenwmrmM WCTOMHMKOM arkaHoB B Mpupoge SBNSeTCs NPUPOAHbIA  ras,
MWHepanbHoe YrrneBogopPOaHOE Cbipbe - HEPTb M COMYTCTBYHOLNE el HeddTSHbIE rasbl.
MpupogHbIn ra3 Ha 95 NPoLUEHTOB COCTOMT M3 MeTaHa. Takom e cocTaB MMeeT BOMOTHbIN
ras, obpasyowmincsa B pesynotate nepepabotkm 6akrepmsamm (THUEHUS) yrneBogoB.

Meman Ha3bigarom ewi€ u 60710MHbIM; PYOHUYHBIM 2a30M.

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

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

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

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

cma3oyHble macna 405-515 °C (C26-Cas).
OcTaToK nocne neperoHkM He TV Ha3biBaeTCs acghasibmom nnv 6umymom.
2. CMHTe30M 13 BOASIHOIO rasa: n CO + (2n + 1) Hz - tkat— CpHan+2 + n H20

CO + 3H2 - tkatl CH4 + H20
3. CuHTEe30oM 13 npocTbix Bewects: N C + (n+ 1) Hz tkatp — CpHan+2

C + 2 Hz - %00°CNi —, CH4
B nabopatopuu:

1. F'maponus kapbuaa antoMUHUA (nonyvyeHne MetaHa):
AlsCs + 12H20 = 4AI(OH)3 + 3CH41
2. Peakuus Bropua (B3aMmogencTeme HaTpus C ranioreHnpon3BoHbIMIN ankaHoB):

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

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

CHsl + 2Na + C2Hsl — CsHs + 2Nal
3. Tepmuyeckoe aekapbGoKcUMpoBaHMe cone KapboHOBbLIX KUCNOT B MPUCYTCTBUM
LenoYyen: R-COONa + NaOH -t ¢— R-H + Na2COs
a) CH3-COONa + NaOH - ©— CH4 + Na2COs

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

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

amuriam Hampus amaH
4. Katanutnyeckoe rugpvpoBaHue arkeHOB U arkKUHOB:

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

C2H4 + Hz -800°CNi —, CoHe

b) CnHan2 + 2H2 - tkal— CpHan+2

alrikuH
CoH2 + 2H2 - thkati, CoHs
Cnocobbl nony4yeHus ankeHoB

— KpekunHr ankaHoB CsH1s —> CaHs + CaH10; (Tepmuyecknin kpekunr npu 400-700 °C)

OKmaH b6ymeH 6ymaH
— pervgpvpoBanune ankaHoB Ca4H1o —> CaHs + Hz; (t, Ni)
6ymaH 6ymeH 800opod
— pervagporanoreHmpoBaHue ranoreHankaHoB C4HoCl + KOH —> CsHs + KCI + H20;
xnopbymaH  eudpokcud b6ymeH xnopud eolda

Kanusi Kanusi
— gerngporanoreHmpoBaHne guranoreHasnkaHoB

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

TICUTOPATAH

— perngpatauna cnuptoB C2HsOH —> C2H4 + H20 (npw HarpeBaHuu B NpUCyTCTBUK
KOHLIEHTPMPOBAHHOW CEPHON KUCIOTbI)
3anomHume! lNpun peaknsx gernapupoBaHus, germgpartaumm,

AernaporanoreHMpoBaHUsA 1 AeranoreHMpoBaHnst HYXKHO MOMHUTL, YTO BOAOPOA
NpenMyLLEeCTBEHHO OTPbIBAETCA OT MEHee rmaporeHn3npoBaHHbIX aTOMOB yriepoaa
(npaBuno 3anuesa, 1875T.)

BbinonHeHue pabomoi:

B nabopatopum mMeTaH nony4atT HarpeBaHMEM CMecu aueTaTa HaTpusa c

HaTpoOHHOW n3BecTbio (cmecb NaOH + Ca(OH)2).

Onbim 1 lNony4eHue memaHa

B cyxyio npobupky, cHabxeHHyt0 npobkon C rasooTBogHOW TpybOKOW, MOMECTUTb

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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cMecb 06e3BOXEHHOro aueTara HaTpus ¢ HaTPOHHOM U3BeCTblo (1:2), BbicoTa cros 6 - 10
MM. 3akpbiTb NPOBUPKY NPOBKOM C ra3o0TBOL4HOM TPYOKOM M 3aKpenuTb B LUTATMBE Tak,
4YTO6bI NPOOKa Oblfla HEMHOrO HWXe gHa Npobupkn. MNMocteneHHO nporpeBaTtb NPOOMpPKY C
rasooTBOA4HOM TpPyOKOM, HA4YaB OKONO AHa, a 3aTeM nepeasurasa ropenky aanblue, 4Tobbl
MO pearmpoBaTb HOBbIE MOPLMM CMECMH.

Hanucams ypasHerue peaxyuu: CHsCOONa + NaOH = CH4T + Na2COs

CH4 +202=CO2 T + 2H20

Onbim 2 N'opeHue memaHa

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

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

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

Mony4vatowminca MeTaH MNponycTUTb B 3apaHee MpUroToBMneHHble Npobupku, B
oaHown n3 kotopbix 0,5mn pactBopa KMnOg4, a B gpyron 0,5mn 6pomHon BoAbI.

M3meHsaeTca nn okpacka 3TUX peakTuBoB?

Moyemy meTaH He obGecuBeuYMBaeT pacTBOP MepMaHraHata Kanus n GpOMHYLo
BOAYy?

Hanucame ypasHeHue peakuyuu: peakuma He naet!!!

Onbim 4 lNony4eHue amurneHa u e20 20peHuUe

B cyxyto npobupky nomeLiaroT HEeCKONbKO KPYMNWMHOK Mecka, M CMecCb cnupta C
KOHUeHTpupoBaHHoM H2SO4. 3akpbiBatoT Npobupky nNpobKon ¢ rasooTBOAHOM TPYyOKOM U
OCTOPOXXHO HarpeBaltT CMecb. Bblgenawowminca ras nogpKuratoT y KOHUA rasooTBOAHOM
TPYOKM - OH FOPUT CBETALLUMCSA NIIaMEHEM.

X1uMnam npouecca:

CH3 - CH20H + HOSO3H = CH3 — CH20S0Os3H + H20

Takum obpasom, npu B3aumogencTeum atunosoro cnupta ¢ H2SO4 npoucxogut

Aermgpartauusi cnupTa:

HySOy, ¢ =140 °C

'H  OH!

~ CH,=—CH,! +H,0

Bbligenswowmnca aTuneH roput cBeTAWMMCH nnaMmeHeMm. HanuwuTte ypaBHeHue
peakunn. KOHLEHTpUpPOBaHHAsA KUCIOTa cepHasa sBnsieTcs okucnutenem. [dervapartauus
CnMpTOB ABNsieTCs 06LWMM CNocoboM NonyvyeHns HenpeaesbHbIX YyrneBogopoaoB.

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Onbim 5 lNpucoeduHeHue 6poma K amureHy

He npekpalias HarpeBaHusi NPOOMPKN CO CMECb0, ONYCKaT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky ¢ OGpomHon Bogon. bpomHass Boga ObiICTpo obGecuBeuvmBaeTcs
BCNeACTBME NpucoeanHeHms atoma 6poma no MecTy ABONHON CBA3WU. XMMU3M npouecca:

CHz2= CH2 +Br = BrCH2 - CH2Br

Peakunsa obecLBevrBaHuA BOAHOrO pactBopa 6Opoma CRyXWUT KayeCTBEHHOW
peakunen Ha ABOVHYO CBA3b.

Onbim 6 OmHoweHue amurieHa K oKucrumerssim

He npekpalias HarpeBaHusi NPOOMPKN CO CMECHIO, ONYCKAKT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky ¢ pacteBopom KMnO4. PactBop 6bicTpo obecuseumBaeTcs. [pn aTom

ankeH oKUcnsieTcs B ABYXaTOMHbIVA cnupT. XMMKU3M npoLecca:

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

OTa peakums aBnseTca Ka4eCTBEHHOW Ha ABOVHYHO CBSA3b.

Bonpocbi 0risi caMornpogepKu:

1. Mouemy yrneBogopodbl psiAa MeTaHa Hag ankaHamu, napadguHamu,
HacbIWEHHbIMW, NpeaenbHbIMN?

2. Kakve cBsisn o00pasyloT atombl yrnepoga mexagy cobor m BOOOPOAOM B
Monekynax napagouHoB?

3. B kakue peakumm MOryT BCTYNUTb arikaHbl?

4. Kakne yrneBogopoabl Ha3biBalOTCA HeNpeaenbHbIMN?

5. Kak nony4atoT aTUneH?

INa6opaTopHoe 3aHATHME N2 5 N3yyeHne cBOUCTB anbaerngoB
Llenb pabomei:- HayunTbca pacno3HaBaTb anbaermapl.
- I3yunTb cBOMCTBaA anbaernaos.
- CchopmmpoBarts komneteHumn OK 01, 02, 04, 07, J1IP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2].

MamepuanbHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku CepHas kucnoTa, pactBop
CnupToBka 0,5H Buxpomart Kanus

OTUNOBbIN CMPT

'mapokcua HaTpus, pacTBop

Cynbdat megu, pacteop

dopmanbgerna

Hutpart cepebpa, pactBop

Ammmnak, pactesop 10%

["ntoko3a (kpuctannuyeckas)

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

Mayyasa anbgerngpl, HEO6XOAUMO NMOMHUTb, YTO OHWU SBASKOTCA NPOAYKTAMWN OKUCIIEHMS
BTOPUYHBIX CNMPTOB. [pn pacCMOTPEHNMN XMMUYECKUX CBOMCTB anbAernaoB U KETOHOB HY>KHO
OTMETUTb UX BbICOKYKD XUMUYECKyto akTuBHOCTb. Ocoboe BHMMaHWe criegyeT obpaTuTb Ha
OKMCMEHWNe 3TUX BELLEeCTB.

Hy>kHO 3HaTb Nony4eHne, CBOMCTBa U NpUMEHeHVe dhopManbaeryaa v auetansgernaa.
Cnegyet obpatuTb BHMMaHME Ha To, 4TO cbopmanbaerng Bnepsble Obin nonydeH A.M.
ByTtnepoBbiM 13 Gpomuctoro metuneHa. Ocobo obpaTuTb BHUMaHWE Ha MNPOMbILLSIEHHbIE
cnocobbl NonyyYeHnst yKCycHoro anbaervaa (no peakuum M.IT. Kyueposa).

M3yyasa KeTOHbl, cnegyetr obpatutb BHMMaHME Ha aueTOH, O3HAKOMMBLUMCL C €ro
CBOMCTBaMMW, CO CrocoBGamm NonyveHus.

BbironHeHue pabomsbi:

Onbim 1 lNony4yeHue anb0eauda OKUCIEHUEM criupma XpOMO80U CMECHKHO

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 obHapyXXMBaeTCs MO M3MEHEHMIO LiBETa pacTBOpa U XapaKTepHOMY
3anaxy yKCycHoro anbgernga (3anax sionok).

XuMnam npotecca:

3C2H50H + K2Cr207 + 4H2SOs4 — 3CH3CHO + K2SO4 + Cr2(SO4)s (Onucatb
HabngeHre no AaHHOW peakummn)

Onbim 2 KadyecmeeHHas peakuyusi Ha anb0ea2ud ¢ 2uOpPOKCUOOM 08yxearieHmHoU
medu.

BHauane nony4vatT cBexun rmgpokcng meau (Il) nytem cmelwwmBaHus pacTBOpOB
rmgpokcuaa HaTpusa U MegHoro Kynopoca B HebonbLumnx konmyectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2| + Na2S04

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

1. Ha cTeHkax npobupkn BbligenseTcs Metannnyeckas Meab:

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

2. OgHako valle B pesynbTaTte 9TOM peakumm obpasyeTcsl KpacHbI 0CaoK oKcuaa
meaum (1):

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

Onbim 3 KayecmeeHHas peakuyusi Ha arnb0eaud ¢ okcuOom cepebpa (peakyusi

HokymeHm ynpaensemcs npoepamMmHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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«cepebpsiHo20 3epKarnay)

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

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

Hanee npunntb 10%-HbIn pacTBOp amMMuaka OO pPacTBOPEHUsI ocagka okcuaa
cepebpa c obpasoBaHMeM ammmnakaTa cepebpa:

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

B pactBop npnbaBuTb 3 I rMoKO3bl N HAarpeTb CMECb.

BHumaHwue! Mpwu HarpeBaHun 6yaeT BbiaenaTbca 6onbLuoe Konuyectso ammuakalll

0 0
/4 ' /
CH,~ (CH Y—C—H + 2|Ag(NH,),JOH — CH,~(CH )~C—ONH, + H,0 +
I I MIRIPOXCHIL MMM - | |
OH |[OH |, cepedpach OH |(OH |,
(i dopsi) rhscenk Kt

+ 3NH,T + 2Ag!l.

sccpedpsnos
IEPRATOe

Habniogaetca cnon cepebpa no cTeHkam NpodupKu.

Bonpochbi 0risi caMornposepKu:

1. KakuMun ka4eCTBEHHLIMU peakumsiMmM MOXXHO OBHapYXUTb anbgernaHyto rpynny?
2. Kaknmm cnocobamm MoryT ObiTb NOMyYeHbl anbaernabl U KETOHbI?

3. B yem cxoacTBO 1 pasnuune XMMMUYeCKMX CBOMCTB anbaernaoB 1 KETOHOB?

4. YT0 Takoe popmansaerna?

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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