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BBepeHue

Mepe4vyeHb NaboOpaTOPHbLIX 3aHATUMN

CopepxaHue

JI1abopaTtopHoe 3aHATME Ne 1 OsHakomneHne ¢ nabopaTtopHbiM obBopyaoBaHMEM U

npaBunamMmm TeXHUKN 6es3onacHocTn

J1TabopaTtopHoe 3aHATME Ne 2 KayecTBeHHble peakumm Ha HeopraHudeckue Bewectsa. 10

J1Ma6opaTtopHoe 3aHATnE N2 3 Peakumm MOHHOIO OBMEHA ............uceeeeeeeiiiiiiiiieeeeeeeeeeeeans 15
JI1abopaTtopHoe 3aHATnE Ne 4 M3ydyeHne CBOMCTB METaHA M ATUMEHA .......cvvvveeeeeeeeeennnns 19
J1JTa6opaTtopHoe 3aHATME Ne 5 M3yyeHne CBONCTB anbOEMMNOOB. ......cccceeeeeeeeeeeeeeeeeeeeeeeenn 23
CNUCOK NCMOSNBb30BAHHDBIX MCTOUHUMKOB: ........cccovvuiuiiiieeeeeeeeittitniisseeeeseeeenssnnnsaeaaeeeeennnns 26

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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BBenoeHue

MeToanyeckme ykasaHWsa No BbINOSIHEHUIO NabopaTopHbIX 3aHATUW COCTaBIIEHO B
cooTBeTcTBUMN C paboyen nporpammon amcumnnumHel OOL.12 Xumus gns obyvaromxcs
no cneumansHoctn 38.02.01 «OkoHOMMKa U ByxranTepckui y4eT (Mo oTpacrsim)y».

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

Llenbto  npoBegeHus  nabopaTopHbIX  3aHATUA  ABMSIETCSA  3aKpenfieHune
TeopeTU4ecKknx 3HaHuin, oTpaboTKka ka NpPMemMoB 1 NpuobpeTeHne HeoBXoaNUMbIX HABbIKOB
nabopaTopHbIX  UCCreaoBaHWUN. JTabopaTopHbIn NPaKkTUKym HanpasneH Ha
CTUMYIMpOBaHWEe MoO3HaBaTeNbHOrO WHTEpeca oby4alLlmMxXca U  OpPUEHTUPOBAH Ha
OyayLuyto NpodeCcCUoHanbHy 4eATeNnbHOCTb.

Mepen npoBegeHvem nabopaTOpPHOro 3aHATMS obydarwmecs o006s3aHbl NpPo
paboTaTb COOTBETCTBYWOLWNN MaTepuan, YACHUTb LUeflb 3aHATUHA, O3HaKOMUTbCA C
cofepXaHnem 1 nocnenoBaTeNnbHOCTbIO ero NpoBeAeHus, a npenogasaTesib — NPOBEPUTL
MX 3HaHUS U TOTOBHOCTb K BbINOSIHEHUIO PaboTbl, MPOBECTU WMHCTPYKTAX MO TEXHUKE
BesonacHoOCTMW.

JTabopaTopHble 3aHATUS BbINOMNHAKTCA B 06opyaoBaHHOM kabuHeTe xumun. Ong
BbINOSTHEHUA NabopaTopHOro 3aHATUS ydebHasa rpynna pasbusaeTcs Ha ABe NoArpynnbl
(no 12—-15 yenogek). HekoTopble ONbITbl MOryT ObiTb BbIHECEHbI HA AEMOHCTPALNOHHLIN
akcnepumeHT. [lepen BbINOMHEHMEM MNepBON nabopaTOPHOro 3aHATUS NPOBOAMUTCA
BBOAHbIA WHCTPYKTaX MO TexHUKe ©OesonacHocTM Ans ydawmxca ob obwmx npasunax
3aHATUS U noBefeHus B nabopaTopum nNo cneumanbHOW UHCTpyKumu. OTmMeTka o
npoBeaeHM BBOLHOIO MHCTPYKTaxa no TexHuKe 6e3onacHoCTU genaetcd B crneumanbHOM
XypHane nopg pocnucbk ydvawmxcd. [lpy nogrotoBke K nabopaToOpHOMY 3aHATUIO
npenogasatenb U nabopaHT NPOBEPAOT MCAPABHOCTbL Heobxoammoro obopyaoBaHUA U
KOMMneKkToBaHue pabovero Mmecra yyallerocs.

Mocne BbINONHEHWS ONbiTa 0ByYaloLWMACA OOMKEH 3anucaTb pesynbTaT UCMbITaHUS
C npuBedeHneM HeobxoauMblx Tabnuu, ypaBHEHUW peakuun U pacyeTHbIX dopmyn. B
KOHLle oTyeTa No nabopaTtopHOMY 3aHATUIO OBy4aloLWMINCH OOIMKEH caenaTtb 3aknioveHne
(BbIBOA), COMOCTaBMB OMbITHblE [daHHble C TEeOopeTUYEeCKMMM  BblKnagkamu, Cco
CNpaBOYHbIMW JAHHbLIMW.

3anucu genarTcd NakoOHWYHO W akKypaTHO B creumanbHoOW TeTpaaw, Tabnuubl m
rpadoukmn — KapaHgaLlom.

B npouecce BbiNONHEHUA nabopaToOpHbIX 3aHATUA HeobxoouMmo pasBuBaTb

no3HaBaTeNbHbIN WHTEPEC, CaMOCTOATENbHOCTbL oObyvarouwerocsd, obpawaTb ocoboe

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




KMPK BIr'AP® ®I'B6OY BO «KI'TY»

MO-38 02 01-O0A.12.J13 |

XNMUA C. 4/26

BHMMaHWE Ha WHTErpatMBHbIA NpuHUMN B OBy4eHuu, NpuBMBaTbL CTygeHTaM yMeHue
TWaTenbHO BbINOMNHATL paboTy, GepexHo OoTHocUTbCs K nabopaTopHOM nocyae u
npnbopam, 3KOHOMHO pacxOA4oBaTb PeakTMBbl, CTPOro cobntogaTb Mepbl 6e30nacHOCTM
npu paboTte B kabnHeTe, paumoHanbHO NCNOoMb3oBaTb paboyee BpeMs.

KoHTponb 1 oueHka 3HaHui, obyyatowmxcsa JOMKHbI MPOBOAUTLCA CUCTEMATUYECKN
rnocrne wu3yvyeHust Kaxgom TeMbl npeameTa. OTO AO/MKHO OCYLLECTBAATLCA NyTeM
PPOHTANBHOrO WM MHAMBUAYANbHOrO OMpoca, TECTUPOBAHUSA, 3aLUUMTON KOHTPOJSIbHOM
3agayun no pesynbTaTtam cobeceoBaHus BO BpeMs flabopaTopHbIX 3aHATMI. Mpu oueHke
NabopaTopHOro 3aHATUS YYUTLIBAOTCA TEXHUKA €€ BbINOSIHEHUS, Ka4ecTBO OhopMIIEHUS
nabopaTopHOro XypHarna, TO4HOCTb pe3ynbTaToB aHanmaa.

Mocne kaxpgoro nabopaTopHOro 3aHATUA npoBoAUTCA 3adveT. Ha 3avete
obyvalLnnca OOMKeH: 3HaTb TEOPUID MO [aHHOM Teme; MOSICHUTb, Kak MpOBOAUTCH
nabopaTopHbIN 3KCMEPUMEHT; yMEeTb MpOaHanuM3npoBaTb MOfyYeHHble pesynbTaTbl (B
COOTBETCTBUN C OCHOBHbIMW TpeboBaHMAMM K 3HAHUAM W YMEHUSIM MO [aHHOW Teme
paboyen nporpammbl).

B pesynbtate ocBoeHus maTepuana no nabopatopHOMy 3aHATUIO Y 0Dy4aroLmxcs
dopmupytotcsa cnegyrowme komneteHuun: OK 01, 02, 04, 07.

K BbINOMHeHW0 nabopaTopHbIX 3aHATUI 0ByyvatoLmecs ONYCKalTCHa TOMbKO nocne
NMPOXOXOEHMA MHCTPYKTaxa W obyvyeHuMss npaBunam TexHukun 6e3onacHoCT U
NPOTMBOMNOXAaPHbIM MNpaBuiiam, MNPOBEPKM YCBOEHUSI MNpaBuil U COOTBETCTBYHOLLEIO
ohopMIIeHns JOMyCcKa K 3aHATUIO B CnieumanbHOM XypHarne.

MpaBuna TtexHukn 6e3onacHocTn. OByyaroWmMecs HECYT NIMYHYO OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHMN TEXHUKN BE30NaCcHOCTH.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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MepeyeHb NabopaToOpHbIX 3aHATUM
Kon-
Ne n/n HanmeHoBaHne nabopaToOpHOM 3aHATUNDI BO
4yacoB
1 OsHakomneHne ¢ nabopatopHbiM obopyaoBaHMEM WU MpaBuniamu 2
TEXHUKN 6e30nacHOCTU
2 KayecTBeHHbIe peakLmn Ha HeopraHM4yeckne BeLlecTsa 2
3 Peakuun noHHoro obmeHa 2
4 3y4yeHne cBOMUCTB MeTaHa 1 3TurneHa 2
5 3yyeHne cBOMNCTB anbaerngos 2
NToro 10

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

Llenb pabomer.

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

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

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

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedeHue:

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

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

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

1. lMpyn BbINONHEHUN NAabopaToOpPHbLIX 3aHATUN CnefyeT CTPOro PykoBOACTBOBATLCS
MeToanyeckumm nocobuamu. Jlioboe OTKMOHEeHMEe OT MeToAMKM UK MNopsiaka aHanuaa
BO3MOXHO TOJSIbKO C paspeLleHns npenogaBaTens.

2. paboTa C XMMUYECKMMU peaKkTnBamu, Heobxoammo msberatb Mx nonagaHnsa Ha
pykn. Henb3ss TporaTb nNuuUo W rnasa pykamu B npouecce paboTbl. 3anpeluaeTtca
npuHMMaThb NULY B KabWHeTe, B T.4. XXeBaTeNbHyl0 pe3uHKy. Mocne 3aHsaTua Heobxoanmo
TWaTeNbHO BbIMbITb PYKMW.

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

4. [Ona 3aHATUA MOXHO WCMONb30BaTb TONbKO pPeakTuBbl, Haxogdwmeca B
XMMUYECKOM nocyae, CHabXeHHOW 3TUKeTKaMM C Ha3BaHUAMUN PeaKTUBOB.

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

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

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

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

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

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

lMepeas nomMowb rnpu HecyacmHbIX crydasx

Mpwn oxxorax Heobxoaumo cobntogaTte cneayoLne npasuna:

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

- NpU TEepMUYECKMX oxorax nocrne o6 3aHATMM BOAOW OOOXKEHHOE MecCTO
NPOMbIBAOT PacTBOPOM MNepMaHraHata Kanua unm 3TUIOBbIM CMMPTOM U CMa3sbiBaloT
Ma3bto OT OXOrOB;

- PN XUMNYECKNX OXOrax KMCOoTon 0BoxoKeHHOe MecTo nocrne obpaboTkmu Bogom
NpPoMbIBaOT 5 % - HbIM pPacTBOPOM NUTbLEBOW cofbl. Mpn oXxore Lwenovbld 000XOKEHHOEe
MecTo nocne ob6paboTkm BO4OM NPOMbIBAOT 5 %-M pacTBOPOM YKCYCHOWM KUCIOTbI;

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

B cnyyae nopesa paHy cneagyeTr obpaboTaTb pacTBOPOM Moda wMnNu nepokcuaa
BoAopoaa.

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

Mpn OTpaBneHUn XMMUYECKMMK BellecTBamu HeobGXOAMMO Bbi3BaTb Bpada U
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWio nepBor nomowm. Ecnv oTpaBneHwe BbI3BaHO
BObIXaHNEM SAOBUTbLIX MapoB MMM rasoB, HeOBXoAMMO BbIHECTM MOCTpadaBLUEro Ha
CBEXMWI BO34yX, €CNN XXe OHO NPOU3OLLNO B pesynbTaTte nonagaHus siga BOBHYTPb —
Bbl3BaTb PBOTY M AaTb NpoTMBOsSiAME, B CriyYae HeobGXoaAMMOCTM caenaTb UCKYCCTBEHHOE

ObIXaHue. MCKyCCTBeHHOe OblXaHne NpoTUBOMNOKa3aHOo Nnpu oTpaBrieHNN XITOPOM.

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




KMPK BIr'AP® ®I'B6OY BO «KI'TY»

XNMUA C. 8/26

MO-38 02 01-O0A.12.J13 |

2.1 PaccMompems u Hapucogams CrupmMoeKy, 0603Ha4yume €é cocmaeHble
yacmu

Dunwin

Juex
Kphiluxa-koanayox

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

2.2 U3yyumb cmpoeHue nnamMeHu, coeslamb PUCYHOK:

CTPOEHUE NMNNAMEHU

MeHee spkoe,
camoe ropsuee(3)

apkoe,ropsivee(2)

PucyHok 2 — lNnams

3. Paccmompemsb u Hapucoeams 06pa3ybl XUMU4eCKol nocyobl

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

PucyHok

HasHaueHue

1]

Bl
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/

rarus

C llp(\\—‘llpl\d MU

—
\
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=

XuMuuecKkmun
CrakaH

MepHbin
LMTMHILP

Konba
KOHWYecKas

[Munerxa

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

Boponka

HInarens

Cobopmyrnuposamb 6b1600, 060CcHOBa8 HeobxoOumMocme CcobriroOeHUs npasusl

mexHUKuU 6e3ornacHocmu.

Na6opaTtopHoe 3aHATME N2 2 KayecTBeHHbIe peaKkuu Ha HeopraHn4yeckue BellecTBa
Llerib pabombi:- NMO3HAaKOMUTBLCS C KAYECTBEHHBIMU peakunamu.
- N3yunTb cnocobbl pacno3HaBaHMs KaTUOHOB.
- N3yunTb cnocobbl pacno3HaBaHWUs aHUOHOB.
- Chopmupoatb komneteHummn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoy4Huku: [1], [2].

MamepuanbHoe obecrieyeHue:

ObopydosaHue: Peakmueni:
Mpobupku 'mapokcng HaTpus, pacTBop
CnupToBKa 'mapokecna Kanbumsi, pacTBop

CTtekngHHaga nanoyka

A30THas K1cnora, pacTeop

CongaHas kucnora, PacTBOp

Xnopwua 6apusi, pactBop

Xnopua HaTpus, pacTBop

Xrnopva aMMOHUsI, pacTBOp MK TB.

CynbdaT HaTpusi, pacTBop

Cynbat marHms, pacTeop

Cynbdat kanusa, pactBop

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

Hutpat cepebpa, pacTBop

Teopemuyeckasi Hacmab:

KayecTBeHHblEe peakunm — 3TO peakumn, NO3BONSAILWNE AoKa3aTb HaNu4me Toro unu
MHOro BelecTBa (MOHa) B cpefe unm NnpucyTcTeme yHKLUMOHaNbLHOW rpynnbl B BELLECTBE.

AHanuavpyemble BellecTBa MOryT HaxoOUTbCA B  pPasfU4YHbIX arperaTHbIX
COCTOSAHMAX (TBEPOOM, XWOKOM M raszoobpasHoMm). C ToukM 3peHust Habnogaemblix
apbekTOoB  BCE  peakumm  OBHapyXeHWs  MOXHO  pas3fenuTb Ha  HEeCKOSbKO
rpynn: obpasoBaHne XxapaKTepHblX OCa[KOB, pacTBOPEHME BeLlecTBa, MNOSABMEHuEe
(n3meHeHune) okpacku, BblAeneHne ra3oB, UISMEHeHue 3arnaxa, okpalumBaHue ninameHu.

Tabnuua 2 — KayecTBeHHbIe peakumn Ha KaTUOHbI U aHNOHbI

KaTnoH Bospewcrave unu MpunaHaku YpaBHeHVe peakumnn
peakTuB
KATWNOHBbI (+):
H+ NHankaTops!: KpacHoe okpalumBaHue
(kmcnag |nakmyc, METUNOBbLIN -
cpepa) opaHXeBbln
Lit Mnams KapmuHoBoO-kpacHoe i
OoKpalLMBaHue
Na* Mnams PKenTtoe okpalumBaHue -
K* Mnams duronetToBoe okpalumBaHue -
Ca?* Mnams KnpnuyHo-kpacHoe okpalumBaHue -
g2+ Mnams KapmuHoBO-kpacHoe i
oKpalLMBaHue
Mnams XKenTo-3eneHoe okpalimBaHue -
BaZ* S04% BbinageHve 6enoro ocagka, Ba’*+ S04>— BaS04|
HepacTBOPMMOrO B KMCNOTax
Mnams 3eneHoe okpalumBaHue -
cu2t Bopa MmaopaTnpoBaHHbIE UOHDI i
Cu?* nmetoT ronyGyro oKpacky
OH- Ocapok rony6oro upeTa Cu?*+20H" — Cu(OH)2|
Pb2+ SZ BbinageHune YyepHoro ocagka Pb2* + S —PbS |
Ag* Cl Benbii TBOPOXMCTBIN OCaAoK Ag* +ClI—AgCl |
"ekcaumaHodeppaT |BbinageHne cMHero ocagka K*+ Fe?*+ [Fe(CN)e]*
(1) kanus (ocagok TypHOyneBa CuHb) — KFe[Fe(CN)e]a
(KpacHas kpoBsiHas 3Fe?*+2[Fe(CN)e]*>
o2t conb) Ks[Fe(CN)e] — Fes[Fe(CN)g]2
OH- O6beMHbIN XNONbEBUAHBIN Fe?* +20H —
ocafok 6enoro(cseTno-3eneHoro)|Fe(OH)z2|
uBeTa, Oyperowmnn Ha BO3ayxe B
pe3ynbTaTe OKUCIEHNS
Fad* BbinageHve cuHero ocagka K*+ Fe3* + [Fe(CN)e]*
"ekcaumaHodeppar [(ocagok 6epriHcKkas nasypb) — KFe[Fe(CN)s] |

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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(1) kanus 4Fe3* + 3[Fe(CN)e]*
(kenTas — Fes[Fe(CN)g]s|
KpoBsiHasi Cosib)
Ka[Fe(CN)s]
PogaHua-mnoH [MosiBneHne sapKo-KpacHoro Fe3*+3NCS- =Fe(NCS)3
NCS- OKpaluMBaHUS
OH- O6beMHbIN XNONbEBUAHbIN Fe3* +30H" — Fe(OH)z|
ocafok Byporo ueta
LLenoub BbinaneHne o6bemHoro ocagka  |AR* +30H- — AI(OH)3|
AP (amcpoTepHble  [6enoro uBeTa, pacTBOPSAIOLLMNIACSA
CBOWNCTBa B M30bITKE LLIENOYM 1 pacTBopax
rmapokcnaa) Kncnot
LLenoyb BbinagneHne o6bemHoro ocagka |Zn?*+20H" —Zn(OH)2|
Zn2+ (amcpoTepHble  [6enoro uBeTa, pacTBOPSAOLLMNICS
CBOWNCTBa B M30bITKE LLLENOYM 1 pacTBopax
rmapokcnaa) Kncnot
NH.* LWernoub, 3anax aMmuaka NH4*+OH— NHzT+ H20
4 HarpeBaHve
AHWOHBbI(-):
WHgukaTop Jlakmyc |CuHee okpalumBaHue -
NHoukatop MannHoBoe okpalumBaHue i
OH- deHondTanemH
NHoukatop PKenTtoe okpalumBaHue i
MeTunopaHx
F- Caz* Benbii ocagok Ca2t + 2F = CaF2d
Benbin TBOPOXUCTBIN OCafoK
_ + ’ + - —
Cl A HepacTBopuMbIt B HNO3 Ag”+ CI= AgCY
CBeTno-enTbii 0CaaokK
— + ’ + — —
Br A HepacTBopuMbI B HNO3 Ag*+ Br- = AgBr
- Ag* PKenTbi ocaiok, Agt+ |- = Agld
9 HepacTBOpuMbIN B HNO3
S04 Ba2* Benbin ocagok Ba?* + SO42 = BaSOal
Benbin kpuctannuyeckmin ocagok Ba®* + SOs* = BaSOs!
Ba?* : 'BaSOsV + 2H* = Ba?* +
2- acTBOPUMbINM B KACTNOTax
=0s bacTEop S0z + Hz0
H* 3anax ropsiuen cepsl S032+2H* =H20 +S0O,T
Cu? UEpHbIli ocagok Cu?* + S2- = CuSY
Pb2* Y&pHbI ocamok Pb2* + S = PbS{
S% Ag* UépHbIii ocagok 2Ag* + S2 = Ag2S{
H BblgeneHue rasa c 3anaxom S + 2H* = H2ST
TYXNbIX AN
. CTyoeHuncTbIN ocagok . .
2— + + 2—- —
SiOs H KPEMHYEBO KMCHOTb 2H* + Si03?" = H2SiO3l
benbin ocagok, pacTtBOpUMbIN B )
2+ 2 2+ —
o Ca CTOTAX COs? + Ca?* = CaCOsl
’ e BblgeneHune yrnekucrnoro rasa CO32+2H*= H20+CO2T

Oe3 3anaxa

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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Cuu BbigenseTca 6ypbin ¢ pe3kum 2NaNOs3 + H2SO4=
NOs  IKoHLEHTOMDOBAHHAS 3anaxom ras u conb ronyooro 2HNO3k) + Na2S0O4
3 e useTa 4HNOs + Cu = Cu(NO3)2
2o + 2NO2 + 2 H20
PO43- Ag* Ocapok xenToro useTa 3Ag* +P0O43> = AgsPO4l

BbinonHeHue pabomei.

Onbim 1 ObHapyxeHue kamuoHa bapusi

[na noaTBepXXaeHust Toro, 4YTo B xrnopuae 6apua cogepxuTtces kaTmoH 6apus,
HeobxoamMo K ero pactBopy Ao6aBuTb pacTBop cynbdaTa HaTpus, B pe3ynbTaTe peakuum
obpasyeTtcsa 6enbin ocagok:

BaClz + Na2SO4 — 2NaCl + BaSOa4]

Ba?* + 2CI + 2Na* + SO4> — 2Na* + 2CI + BaSOa4]

Ba?* + SO4> — BaSO0a4)

Onbim 2 ObHapyxXeHue kamuoHa Ma2HUsl

[ns noaTBEPXXAEHUSA TOrO, YTO B CyNnbdaTe MarHms CoOaep>KUTCA KaTUOH MarHus,
HeobxoanMo K ero pactBopy Ao6aBuTb pacTBOp rmapokcuaa HaTpus, B pesynbTaTe
peakumm obpasyetca 6enbin ocagok:

MgSOa4 + 2NaOH — Na2S04 + Mg(OH)2|

Mg?* + SO4% + 2Na* + 20H" — 2Na* + SO4? + Mg(OH)z2|

Mg2* + 20H- — Mg(OH)2/

Onbim 3 ObHapyxeHuUe kKamuoHa aMMOHUS

K TBEpOOMY Xnopuay aMmMOHNst Heo6xoanMO K 400aBUTbL rMAPOKCUA Kanbums. Ons
yBEJNTMYEHUS CONMPUKOCHOBEHMS NITOLLAAN pearnpyoLmMx BELLECTB, HaA0 CTYMNKON
pacTonoyb KOMMOHEHTHI. [locne npoTekaHusa peakumm dyaeT YyBCTBOBaTbLCA 3anax
aMMnaka:

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

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

2NH4* + 20H" — 2NH31 + 2H20 cokpamumeb 8cé Ha 2

NH4* + OH" — NH31 + H20

Onbim 4 KayuecmeeHHas peakuusi Ha cyribgham-aHUOH

MomecTutb B Npobupky 3-5 kanenb pactBopa cynbdata kanusa K2SO4 n nobasbTe B
3Ty Xe npobupky 3-5 kanenb pacteopa xnopuaa 6apus BaCl.. ObpasyeTtca 6enbii ocagok
cynbdaTa 6apus. lNocne oTcTanMBaHUA CrnenTe C ocagka XuakocTb M AobaBbTe K ocagky
2-3 Kannu pacTtBopa ConsiHOM KMcnoTbl. YoeauTbca B TOM, 4YTO Genbin ocagok BaSOas B

Hel He pacTBopsieTcs. BbiBoa: 06HapyxuTb cynbdaT-aHMOH MOXHO NpubaeneHnem cone

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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Oapusa. Boinagaet 6enbi ocagok cynbcata 6apusi, HEpaCcTBOPMMOro Aaxke B CUSTbHbIX
Kncnortax.
Hanucamb ypagHeHUs 8bINONIHEHHbIX Peakyul 8 MOIEKYISIPHOM U UOHHOM ([10/IHOe

U cokpauwieHHoe) sude:

Onbim 5 KayecmeeHHas peakyusi Ha kKapboHam-aHUOH

K 3-5 kannam pactBopa kapboHaTta Hatpus Na:COs pobaebte 3-5 kanenb
pactBopa BaClz, Habnogaa obpasosaHme ocagka BaCOs. Mocne oTctanBaHnsa Cnvtb C
ocagka XuOokocTb W MNOAENCTBOBaTb Ha OCAAOK consgHon (2-3 kannn) unmM asoTHOW
kncrnoTton, Habnoaas soigeneHme CO2. YpaBHEHNSA peakumm NpMBECTU B MOMNEKYNSAPHOM U
WMOHHOM (MOSHOE M COKpaLleHHOoe) BUAE.

BbiBoa: Xnopwua 6apus BaClz ocaxaaeT noHbl CO3% B Buae 6enoro ocagka BaCOs,
KOTOPbIA pacTBOPSAETCA B COMAHOW, a30THOM M YKCYCHOW KUCNOTax C BblAeNeHuem
YrNeKMcnoro rasa.

Hanucame ypasHeHuUs1 8binosniHeHHbIX [BYX peakuyult 6 MonekyrnspHOM U UOHHOM

(nonHoe u cokpaweHHoe) sude:

Onbim 6 Ka4yecmeeHHasi peakyuu Ha Xsiopud-aHUOH

AHuoHbl ClI, Br n |- obHapyxmBaloTcsa C NOMOLLbID HUTpaTta cepebpa. Hutpart
cepebpa AgNOs3 obpasyeT c ranoreHug-aHnoHamn G6enbin TBOPOXUCTbIM ocagok AgCl,
xentoBaTbi ocagok AgBr n xenTtbin ocagok Agl. MNMpu BbINONHEHMN peakumn K 3-5 Kannsam
pactBopa xnopuaa HaTpus NaCl pobasbte 3-5 kanenb pacTBopa HuTpaTa cepebpa
AgNOs Habntogas obpasoBaHue 6enoro TBopoxmcToro ocagka AgcCl.

Hanucame ypaHeHuUs 8bINMONTHEHHbIX peakuyull 8 MOEKYISiPHOM U UOHHOM (MOJSTHOe
U cokpauwieHHoe) sude:

Ogpopmumpb 8b1800, onmcaB 3G EKTbI KAYECTBEHHbIX PeaKLUM.

Bonpocbi 0r1si caMorposepKu:

1. [laTb onpegeneHne KaTuoHam.

2. OxapakTepun3oBaTb Ka4eCTBEHHbIN U KONMYECTBEHHbIV cocTaB peareHToB (BaClz,
Na2S0a4, MgSOa4, NaOH, (NH4)2CO3).

3. laTtb onpeneneHne aHMoHawM.

4. OxapakTepn3oBaTb Ka4eCTBEHHbIN U KONMYECTBEHHbIN cocTaB peareHToB (K2SOa,
BaClz, Na2COs, AgNOs, NaCl).

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

Llenb pabomei:- 3yunTb ocobeHHoCTM npoTekaHma PUNO
- Chopmupoatb komneteHummn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmo4Huku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmuesbi:
Mpobupku ['mopokcua HaTpus, pacTBop
CnunpToBKa CongHas kucnoTta, pacTBop
CTeknsiHHasa nanoyka Xnopwua xenesa (lll), pacteop

Cynbdat megum (1), pactBop

KapboHat kanbuus, TB.

'mppokapboHaTt HaTpua (nuwesasi coga)

deHongTanenH

ﬂ,I/ICTI/IJ'IJ'II/IpOBaHHaFl BOAa

Teopemuyeckasi Hacmab:

Tak kak Mornekynbl 3feKTPONMTOB B pacTBOpax pacnagatTcs Ha WOHbl, TO U
peakuunn B pacTBopax 3NEKTPONIMTOB NPOUCXOOAT MeXAY NOHAMM.

Peakuyuu, npomekarouwue mexoy UOHaMU, Ha3bl8aromMcsi UOHHbIMU peakyusimu.

C yyacTMeM WOHOB MOryT npoTekaTb Kak OOMEHHble, Tak W OKUCAUTESbHO-
BOCCTAHOBUTENbHbIE peakuun. Hanpumep, B3aMMOAEWCTBME MEXAY pacTBOpamu AOBYX
conewu:

Na2SO4 + BaClz = BaSO4{ + 2NaCl (1)

OTO ypaBHeEHWEe ABNSAETCA MOJIEKY/ISPHBbIM ypasHeHUeM, Tak Kak hopMyrnbl Bcex
BELLECTB 3anncaHbl B BUAE MOMEKyI.

C y4yeTOM auccoumaumm CUNbHbIX 3NEKTPOSNIMTOB YpaBHEHME peakunm MOXHO
3anucaTb Tak:

2Na* + SO%4 + Ba?* + 2CI' = BaSOa4l + 2Na* + 2CI- 2)

Takoe ypaBHeHWe Ha3bIBaETCS 10/IHbIM UOHHbIM YPasHEHUEM.

MoHbl Na* n CI- umetoTcst n B NeBON, 1 B NPaBON YacTAX YpaBHEHMUS, T. €. 3TU UOHbI
B peaKkLMm y4acTmsi He NPUHUMAIOT, X MOXXHO UCKIMIOYUTb N3 ypaBHEHUS:

S0?%4 + Ba?* = BaSO04) (3)

[Mony4yeHHOEe ypaBHEHWE Ha3bIBAETCH COKPaUW,E€HHbIM UOHHbBIM YPagHEeHUEM.

B ypaBHeHusX peakuwii CTaBsT 3HaK ¥, ecnm cpeay NpoayKToB peakuunn ecTb
0Calok — HepacTBOpUMble WNM ManopacTBopuMble BellecTea. 3Hak T nokasbiBaeT
razoobpasHble 1 feTyyme CoeanHEHNs.

B MOHHbIX ypaBHeHMAX hopMyIbl BELLECTB 3an1CbiBalOT B BUAE MOHOB UMK B BUAE

MOIEKyI.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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B sude uoHo8 3anucbiBatoT (oopMyrbI:

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

- CUITbHbIX OCHOBaHUN (wenoyen - CsOH, NaOH, KOH, Ca(OH)2, Ba(OH)2wn gp.);

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

B sude morsieKkyn sanucbiBatoT (oOpMyrbi:

- Bogbl H20;

- cnabbix kncnot (HNO2, HCN, H2COs3, H2SO3s, CH3COOH u ap.);

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

- ManopacTeopuMbIx 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:

- (bopmynebl razoobpasHbix BewecTts (CO2, SOz, Hz, H2S, NH3u ap.);

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

Peakumn obmMeHa B BOAHbIX pacTBOpaxX 3MEKTPONIMTOB MOryT ObiTb: NMpakTU4eCKu

HeobpamumbiMu, T. €. npoTtekatb OO0 KOHUa " obpamumbiMu, T. €. NpoTEKATb

OLHOBPEMEHHO B ABYX NPOTUBOMOMOXHbLIX HAaNpaBreHusX.
1) Peakuyuu mex0y cunbHbIMU 371IeEKMpoiumamu 8 pacmeopax rnpomekarom 00

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

obpa3syoT:

a) MasiopacmeopuMbie sewecmea

Peakuyuu ¢ obpa3zogaHuem MasiopacmeopuMbiX eeuw,ecms, ebinadaroujux 8 0cadok
).

CocTtaBuM MOMEKYNsSPHOE M MOHHOE YpPaBHEHMSI peakuMm Mexgy HUTpaToMm
cepebpa (1) AQNOs n xnopugom Hatpus NaCl:

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

OTa peakuusi obmeHa HeobpaTuma, NOTOMY YTO OOAMH M3 MPOAYKTOB YyXOAWUT U3
ccepbl peakummn B BUae HepacTBOPUMOTO BeELLECTBA.

6) manoduccoyuupyrouwue seuwecmsea — cnabble aNeKTpPoNuTbI

Peakuyuu, udywue ¢ obpazogaHuem Mmanoduccoyuupyrouux sewecms (crabbix
3/71eKmposiumos).

MoneKkynsipHoe 1 MOHHOEe YpaBHEHUS peakuuyn HernTpanu3aumm Mexay pactsopamu

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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rmgpokcmga HaTpua NaOH u cepHon kncnotbl H2SOa:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H" + 2H* + SO4% = 2Na* + SO4% + 2H20
20H" + 2H* = 2H20
nnun, cokpawlasa koadpuumeHTol, nonydnm: OH- + H* = H20.
B pesynbTaTe peakuun HenTpanusaumm noHsl Bogopoga H* n rmgpokeng-mnoHsl OH-
o6pasyloT mManoamccoummpytowme Morekynbl BoApbl. [lpouecc HenmTpanu3auun maet Ao

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

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

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

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

2AB* + 35024 + 3Ba?* + 6CI' = 3BaSO4d+ 2A1R* + 6CI-
3504 + 3Ba?" = 3BaS0O4 cokpaTuTb BCe KOIDULIMEHTLI Ha 3
S0O%4 + Ba?* = BaSOal.
CywHocTtb peakuun (4) n (5), kak 1 peakuum (1), 3aknoyaeTcs B CBA3bIBAHUN MOHOB
S0?%4 1 Ba?* ¢ obpasoBaHnem HepacTBopumMoi conv BaSOa.
B) 2a3006pasHble unu emydue sewjecmea
Peakyuu, npomekarouwjue ¢ obpazosaHuem 2a3006pa3sHbIX, eujecms.
MoneKkynsipHOe N MOHHOE YpaBHEHWS peakuMuM MeXay pacTBopaMu rmapokcmaa
kanbuusa Ca(OH)2 n xnopuga ammoHna NH4Cl:
Ca(OH)2 + 2NH4Cl = CaC12 + 2H20 + 2NHz T
Ca?* + 20H" + 2NHg4* + 2CI' = Ca?* + 2CI + 2H20 + 2NHsT
OH-+ NH4* = H20 + NHs®
OTa peakumss obMeHa HeobpaTuma, NOToMy 4YTO ObpasyrTca ra3 ammmak NHs u
MarnoguccoummpytoLlee BeLLecTBO BOAA.
2) Ecnn cpeaun wucxogHbIX BeLWEeCTB MMeKTCA cnabble 3nekTponutbl  Unun

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

He npoTekatT. Hanpumep:

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

CH3COOH + OH" — CH3COO + H20;

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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6) Cu(OH)2 + 2HCI — CuCl2 + 2H20
HepacTBoOpMMOe cnabbin
OCHOBaHMe ANeKTponuT

Cu(OH)2 + 2H* — Cu?* + 2H20
Ecnm  wucxogHbiMm  BewecTBamuM  peakumi  oOMeHa  ABNATCA  CUSIbHbIE
371eKmMpouMmbl, KOTOpble NpW B3aMMOAEWNCTBUM He obpas3ytom ManopacTBOPUMbIX WU
ManoAnCCOUMMPYIOLLNX BeLeCTB, TO Takue peakyuu He ripomekarom. [Npu cmewmBaHum
X pacTBOpPOB obpasyemcss CMeCb UOHO8, KOTOpble He COeAWHATCS ApYyr C OpYrom.
Hanpuwmep:
2NaCl + Ca(NOs3)2 # 2NaNOs + CaClz

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

YpaBHEHUS TaknxX peakunm obmeHa He nuLyT.

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

B aBe npobupkn BHECTU NO 2-3 Kannuv cneayroLwmnx pacTBOpOB:
- B nepByto — cynbdaT meaun (I1) CuSOa.
- BO BTOpPYO - xnopug xenesa (Il) FeCls
[o6aBuTb B HUX B HMX MO 2-3 Kannu pacteopa rugpokcuaa 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}
Hanucame MornekyrnspHoe U UOHHOE ypasHeHuUe rpomekaruux peakyud e nepeou
u emopoti rpobupke.
Onbim 2 Obpa3sosaHue ea3006pasHbiX sew,ecms
B oBe npobupkn BHECTU HA KOHYMKE LLNaTens:
- B nepByto — kapboHaT kanbums CaCOs
- BO BTOpPYO — rugpokapboHaT HaTpus (nuwesada coga) NaHCOs
[o6aBbTe B HNX B HUX NO 2 M1 pacTBopa consiHon kucrnotsl HCI.
HabntopaTsb:
B obenx npobupkax Ha4yHETCA aKTMBHOE BblOerieHne MNy3blpbKOB YrMNEKUCoro rasa
(CO27).
Hanucamb mornekynspHoe u UOHHOEe ypasHeHuUe rpomeKarwux peakyuli 8 nepsou

u emopot rpobupke.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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Onbim 3 Peakyusi Heimparnusayuu (obpasosaHue 800bl)

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

deHondTanenHa. PactBop okpacuncs B ManuHoBbiM uBeT. [obaeBuTb B npobupky

pacTBOpP COMSIHOM KUCIOThI (MM CEPHOM KUCNOTbI) A0 obecuBevnBaHus.

Hanucatb MonekynspHoe w

KUCII0TaMn.

Bonipocbi 0r1si caMornposepKu:

WOHHOE YpaBHEHWUs peakuun HenTpanusaumm

1. MNMepeyncnuTb ycrnoeus HEOBPaATUMOCTUN peakuun.

2. YT0 Takoe peakuus HemTpanusauum?

3. Kakue peakunn Ha3biBatoTCA MOHHbIMIA peaKLl,I/IFIMI/I?

4. (DOpMyJ'IbI KakKnx sewecTB B MOHHbIX YpaBHEHUAX 3alnncCbiBakOT B BUAE NOHOB?

5. (DOpMyJ'IbI KakKmnx sewecCTtB B MOHHbIX YpaBHEHNAX 3alnnCbiBakOT B BUAE MOJ'IeKyJ'I?

INNa6opaTtopHoe 3aHATHME N2 4 N3y4yeHne CBOUCTB MeTaHa U 3TUNeHa

Llenb pabomei:- I3yunTb CBOMCTBA NpeAenbHbIX YrNeBOAOPOOOB.

- N3yunTb cBOMCTBA HENpeaenbHbIX YrNeBo4OPOAOB.
- CchopmupoBatb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnsHoe obecriedeHue:

ObopydosaHue: Peakmuesbl:
[Mpobupkn AueTtaT HaTpmnsa 00e3BOXKEHHbLIN
[Mpobka ¢ ra3ooTBOAHON TPYOKOM HaTtpoHHas n3BecTb
WraTtnd bpomHas Boaa
CnupToBKa PacTtBop nepmaHraHarta kanus

CTtekngHHag nanodyka

CepHas kucnota

OTUNOBLIN CNNPT

bpomHas Boaa

lMepmanraHat kanua 0,1 H p-p

Teopemuyeckasi Hacmb

AnkaHbl BbIAENAT M3 NPUPOOHLIX WCTOYMHMKOB (NPUPOAHBLIA M MONYTHBLIA ras,

HedTb, KAMEHHbIN Yronb).

a3oobpasHble ankaHbl Nony4yaT U3 NMPUPOAHONO M MOMYTHLIX HETAHBLIX rasos, a

TBepAdble alikaHbl - U3 He(bTI/I. anpO,D,HOIZ CMeCbl0 TBepAdblX BbICOKOMOJIEKYIAPHbIX

ankaHoB SIBISIETCS FOPHbIA BOCK - NPUPOAHBIA BUTYM.

MeTaH wwnpoko pacnpoctpaHeH B npupoge. OH ABNSieTCA rMNaBHOW COCTaBHOWM

4acTbl0 MHOIMMX TOPHYMX Ta3oB kak MpupodHbIXx (80-97 %), Tak M WUCKYCCTBEHHbIX,

BblAENALWNXCA Mpn CyXOIZ neperoHke aepesa, Topcba, KaMEeHHOro yrrd, a Takxe Mnpu

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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KpeknHre Hedptn. [pupogHble rasbl, OCOBGEHHO NOMyTHble rasbl HEPTAHbIX
MECTOPOXAEHUN, MOMUMO MEeTaHa coaep)kaT 3TaH, NponaH, 6yTaH 1 NeHTaH.
B npomMbIlwneHHOCTH:

1. N3 npnpogHOro 1 nonyTHOro HedpTSAHOro rasa

BaxHenwmm WCTOYHMKOM arkaHoB B Mpupoade SABMSeTCsa MNpUpPOLHbIA - ras,
MUHeparbHoe YrneBoOPOAHOE Chipbe - HeTb U COMyTCTBYKOLWMNE el HedTsHble rasbl.
MpupoaHbIn ra3 Ha 95 NPOLEHTOB COCTOMT M3 MeTaHa. Takowm e cocTaB MMeeT BOMNOTHbIN
ras, obpasyrwumnca B pesynbTaTte nepepaboTkmn bakTtepusamm (THUEHUs) YrneBoaoB.

MemaH Ha3bleatom ewé u 60710MHbIM; PYOHUYHBIM 2a30M.

MonyTHble HedTsHblE rasbl COCTOAT B OCHOBHOM W3 3TaHa, nponaHa, byTtaHa u
4YaCTMYHO NeHTaHa. VX oTaensaT oT HeddTM Ha cheumnarnbHbIX YCTaHOBKaxX Mo NoAroToBKe
HedTW. Mpn OTCYTCTBUMN ra3oKOHAEHCATHbIX CTAHUUIM NONYTHbIE HEPTAHbIE rasbl CXKXUrarT
B (pakenax, 4TO $BNASETCH KpamHe HepasyMHOM W pPasopuUTESNibHOW MpakTUKon B
HedpTepobblve. OQHOBPEMEHHO C rasamu HedTb OyuLlaeTCs OT BOAbl, FPA3M U MeckKa,
nocrnie 4ero noctynaeTr B Tpyby Ana TpaHcnopTuposku. U3 HedTM npu ee pasroHke
(neperoHke, guctunnaumn) otbupas nocnegosaTensHo Bce ©Oonee wn  bornee
BbICOKOKUNALLME dopaKkLUmM NonyyaroT:

- 6eH3uHbl - T. kun. oT 40 go 180 °C, (comepxuT yrnesogoponbl Cs-Cio), cocToUT
obonee, yem u3 100 wmHAMBMAOYaANbHLIX COEAMHEHWW, HOPMAarbHbIX W pPa3BETBEHHbIX
ankaHoB, LMKNoarikaHoB, aflkeHOB U apOMaTUYeCKMX YrieBo40pPOAOB;
kepocuH 180-230 °C, (C11-C12);

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

msixkenebil 2a3olnb u neakuti ducmunnam cMma3oyHo20 macsa 305-405 °C (Cas-
Cas);

cma3oyHble macna 405-515 °C (C26-Cas).
OcraTtok nocne neperoHkn HedTU HasbiBaeTcs acghasibmom nnm 6umymom.
2. CMHTE30M 13 BOOSAHOrO rasa: n CO + (2n + 1) Hz - tkat  CpHzn+2 + N H20

CO + 3H2 - tkat CH4 + H20
3. CuHTE30M 13 npocTbix BewecTB: N C + (n + 1) Hz -tkatp — CpHzn+2

C + 2 Hz - 900°CNi , CHgy
B nabopatopuu:

1. M'mgponuna kapbuaga antoMmnHUA (NoNyYeHne MeTaHa):
AlaC3 + 12H20 = 4AI(OH)3 + 3CHat
2. Peakuna Biopua (B3anmMoaencTBme HaTpUs C ranioreHnpon3BoAHbIMY ankaHoB):

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

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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a) CHs-Cl + 2Na + CI-CHz — CH3-CHs + 2NaCl nnu
2CH3Cl + 2Na — C2Hs + 2NaCl
6) CHs-I + 2Na + I-C2Hs — CH3-C2Hs + 2Nal nnm

CHsl + 2Na + C2Hsl — CsHs + 2Nal
3. Tepmuyeckoe aekapboKkcunupoBaHue conen KapOboHOBbLIX KUCIOT B NPUCYTCTBUN
LLieNIoYen: R-COONa + NaOH -t ¢ R-H + Na2COs
a) CH3-COONa + NaOH - ©— CHa + Na2CO3

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

6) C2Hs-COONa + NaOH -t ¢— C2He + Na2CO3

amurnam Hampus amaH
4. Katanutnyeckoe rmgpumpoBaHune arikeHoB 1 aJiIKuHOB:

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

C2H4 + Hz -800°CNi —, CoHe

b) CnHzn-2 + 2H2 - tkal— CpHzn+2

alikuH

CoH2 + 2H2 - tkat— CyHg
Cnocobbl nonyyYeHus ankeHoB

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

OKmaH bymeH 6ymaH
— permagpupoBanue ankaHoB CaHio —> CaHs + Hz; (t, Ni)
6ymaH 6ymeH 8000pod
— permgporanoreHmpoBaHue ranoreHankaHos C4HoCl + KOH —> Cs4Hs + KCI + H20;
xmopbymaH  2udpokcud b6ymeH xmopud  eoda

Kanusi Kanusi
— gerngporanoreHnpoBaHne guraroreHarnkaHoB

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

TICUTOPATAH

— permgpartauus cnmptoB CoHsOH —> C2Ha + H20 (npy HarpeBaHun B NpUCyTCTBUK
KOHUEHTPMPOBAHHOW CEPHOM KUCIOThI)
3anomMHums! Npn peaknsax gernapupoBaHus, gernagpaTaumm,

AerngporanoreHMpPoBaHus 1 AeranoreHMpPoBaHUs HY>KHO MOMHWUTb, YTO BOAOPOL,
NPeENMyLLEeCTBEHHO OTPbIBAeTCA OT MEHee rmaporeHn3npoBaHHbIX aTOMOB yrnepoaa
(npaBwuno 3anuesa, 1875 T.)

BbirnonHeHue pabomer:

B nabopatopum meTaH nony4alT HarpeBaHMeM CMecu aueTtaTa HaTpusa C

HaTpOHHOM n3BecTblo (cMecb NaOH + Ca(OH)2).

Onbim 1 lNonyyeHue memaHa

B cyxyto npobupky, cHabxeHHy0 NpobKoW C rasooTBOAHOW TPyOKOW, MOMECTUTb

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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cMecb 06e3BOXEHHOIO aLeraTta HaTpusi C HaTPOHHOM n3BecTbio (1:2), BbicoTa crnos 6 - 10
MM. 3aKpbiTb NPOGUPKY NPOBKOM C ra3ooTBOAHOM TPYOKOM WM 3akpenuTb B LUTATMBE Tak,
4yTObbl NPoGKa GblNa HEMHOIO HWXe AHa Npobupku. ocTeneHHO nporpeBaTb NPOBUPKY C
razooTBOAHOM TPyOKOM, HAa4YaB OKOSIO AHa, a 3aTeM nepeasurasa ropenky gansiie, 4Tobbl
MOITM pearmpoBaTb HOBblE MOPLMU CMECMW.

Hanucams ypasHeHue peaxyuu: CHsCOONa + NaOH = CH4T + Na2COs

CHa + 202 =CO02T + 2H20

Onbim 2 'opeHue memaHa

Moaxeyb BbIENAOWMNCA METaH y KOHUa ra3ooTBO4HOM Tpybkon. MeTaH roput
ronyboBaTbiM HECBETALLUMMCS NSIAMEHEM.

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

Onbim 3 lpornyckaHue memaHa Yepe3 pacmeop rnepmaHzaHama Kasnausi U 6pOMHYHo
800y

Monyyarowmnca mMetaH NponycTUTb B 3apaHee MpUroToBfeHHble Npobupku, B
oaHomn n3 kotopbix 0,5mn pacteopa KMnO4, a B gpyron 0,5mn 6pomMHoN BoAbI.

M3meHsaeTca nn okpacka aTUX peakTMBoB?

Moyemy meTaH He obecLBeuyMBaeT pacTBOP MepMaHraHata Kanus n BGpOoMHYHO
Boay?

Hanucame ypasHeHue peakuyuu: peakuma He naet!!!

Onbim 4 lNony4yeHue amurneHa U e20 20peHuUe

B cyxyo npobupKy nomMeLaroT HEeCKOMbKO KPYNMWHOK Mecka, U CMeCb cnupTa C
KOHLeHTpupoBaHHOW H2SO4. 3akpbiBatoT npobupky npobKonm C rasooTBOAHOW TPyOKOW U
OCTOPOXHO HarpeBalT CMecb. Bbigenswowmincs ras nogpkuraroT Yy KOHUA rasooTBOAHOM
TPYOKM - OH rOpUT CBETALMMCSA NIIaMEHEM.

XnmMmnam npotecca:

CH3 - CH20H + HOSO3H = CH3 — CH20S0Os3H + H20

Takum obpasom, Npu B3aumopenctemm atunosoro cnupta ¢ H2SOs4 npoucxoant

aerngpartauunda cnmpTa.

HySOy, ¢ =140 °C

'H  OH!

~ CH,=—CH,! +H,0

Bbigengawowmnncs aTuneH roput CBeTAWMMCA nrameHeM. HanuwuTe ypaBHeHue
peakumn. KOHUEHTpMpOBaHHas KUCNoTa cepHas siBnAsieTca okucnutenem. Oervgpatauus

CMPTOB ABNAEeTCA obwmnm cnocobom nonyyeHna HenpenerbHbiX yrnesoaopoaos.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Onbim 5 lpucoeduHeHue 6poma K amurieHy

He npekpalias HarpeBaHusi NIPOOMPKN CO CMECHIO, ONYCKAKT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky c OGpomHon Bopow. BpomHaa Boga ObicTpo obecuseuymBaeTcs
BCreacTeue npucoeamHeHnsa atoma 6poma no Mecty BONMHOM CBA3WU. XMMU3M npoLiecca:

CH2=CH: +Br = BrCH2 - CH2Br

Peakuna obecuBevrBaHMA BOAHOrO pactBopa Opoma CRyXWUT KayeCTBEHHOM
peakumnen Ha ABOVIHYIO CBS3b.

Onbim 6 OmHoweHue amurieHa K OKUCIUmMersnsim

He npekpaliasa HarpeBaHnsa Npobupkn CO CMECHHO, OMyCKaT KOHEL, ra300TBOAHOM
Tpybkn B npobupky ¢ pactBopom KMnO4. PacTtBop 6bicTpo obecuseumBaeTca. [pn atom

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

KMnO 4

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

JTa peakumsa aBngeTcd Ka4ecTBeHHOW Ha ABOMHYIO CB4A3b.

Bonpochbi 0risi caMornpoeepKu:

1. MNoyemy yrneBogopoAabl psiga  MeTaHa Hag o ankaHamu, napaduHamu,
HacbIWEHHbIMW, NpeaenbHbIMN?

2. Kakvne cBsisu o00pasyloT atombl yrnepoga mexagy coborM v BOOOPOAOM B
Monekynax napaguHoB?

3. B kakue peakumu mMoryT BCTYNUTb ankaHbl?

4. Kakue yrnesogoponbl HasblBalOTCA HenpeaenbHbIMnU?

5. Kak nony4atoT aTuneH?

JNTa6opaTopHoe 3aHsATHE N2 5 N3y4yeHne CBOUCTB anbaernaos
Llenb pabombi:- HayunTbeca pacno3HaBaTbh anbgernapl.
- I3yunTb cBOMCTBa anbaernaos.
- Chopmupoatb komneteHuum OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmuseni:
Mpobupku CepHas kucnoTa, pactsop
CnvupToBKa 0,5H Buxpomart kanus

OTWNoBbLIV CNnpT

['vapokeua HaTpud, pacTBop

Cynbdat megu, pacteop

dopmanbgerng

HutpaT cepebpa, pacTsop

Ammuak, pacteop 10%

["noko3sa (Kkpuctannuyeckas)

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

M3yyasa anbgerngpl, HEO6XOAUMO NMOMHUTbL, YTO OHU ABASKOTCA NPOLYKTAMWN OKUCIIEHMS
BTOPWYHBIX CMNMPTOB. [pn pacCMOTPEHUM XMMUYECKUX CBOMCTB anbAeryaoB N KETOHOB HYXXHO
OTMETUTb UX BbICOKYHD XMMMUYECKyto akTuBHOCTb. Ocoboe BHMMaHWe cnepyeT obpaTuTb Ha
OKUCIEHME 3TUX BELLECTB.

Hy>XHO 3HaTb nonyyeHue, CBOUCTBA U NpUMeHeHne popmansieryga n auetansgervnaa.
CnepgyeT obpatTuTb BHMMaHWe Ha To, 4YTO dhopmanbaerng Bnepsble Obin nonydyeH A.M.
BytnepoBbiM 13 6pomucToro metuneHa. Ocobo 06paTuTb BHUMAHME Ha MPOMBbILLSIEHHbIE
cnocobbl Nony4eHnst yKCycHoro anbaernaa (no peakumm M.IT. Kyyeposa).

M3yyaa keTOHbI, cregyetr obpatuTb BHMMaHWE Ha aueToOH, O3HAKOMMBLUUCL C €ro
CBOMCTBaMMU, CO Crocobamu Nosy4eHus.

BbironHeHue pabomebl:

Onbim 1 lNony4yeHue anb0eauda OKUCIEHUEM Criupma XpOMO80U CMECHKHO

Cmewatb B npobupke 2 mn pactBopa buxpomarta kanud, 1 mn pasbasreHHomn
cepHon kmcrnotbl U 0,5 mn atunosoro cnupta. OCTOPOXHO HarpeTb CMEeCb — Hanuyue
peakunn oKUCneHusi obHapyXmBaeTCcs MO U3MEHEHMUIO LiBeTa pacTBoOpa U XapaKTepHOMY
3anaxy YKCyCHoro anbgernga (3anax si6nok).

XnmMn3m npotecca:

3C2H50H + K2Cr207 + 4H2SOs4 — 3CH3CHO + K2SO4 + Crz2(SO4)s (Onucatb
HabnageHne nNo AaHHON peakumm)

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

BHavane nonydatoT cBexun rugpokeua meau (Il) nytem cmewmBaHus pacTBOpOB
rmopokcmnaa HaTpust U MegHoro Kyrnopoca B HebonbLmnx konmyectsax (no 1 mn):

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

K nonyyeHHoMy ocagky rmugpokcnaga megu (lI) npunute 1 mMn dopmanbgervga.
[MonyyeHHy0 cMecb HarpeTb, B pesynbTaTe 4ero MOryT nofnyyuTbCs ABa NpoayKTa
peakunmn:

1. Ha cteHkax npobupku BbligenseTcs metannnyeckas Meab:

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

2. OgHako vawe B pesynbraTe 3TOM peakumm obpasyeTcst KpacHbI 0cagok okeuaa
meam (1):

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

Onbim 3 KayecmeeHHas peaKkyusi Ha arnb0eaud ¢ okcuOom cepebpa (peakyusi

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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«cepebpsiHo20 3epKaray)

B npobupky npunutb 1 mn HUTpaTa cepebpa 1 1 Mn rMgpokcuga HaTpus, Npu 3Tom
obpasyeTcst ocagok okcmaa cepebpa:

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

Aanee npunutb 10%-HbIM pacTBOp amMuaka OO0 pacTBOPEHUs ocajka okcuaa
cepebpa ¢ obpasoBaHMeEM amMmnakaTa cepebpa:

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

B pactBop npnbaBuTb 3 I rNIOKO3bl U HArpeTb CMECh.

BHumaHnwue! MNpu HarpeBaHum BygeT BbligenaTbca 6onbLoe KonmyecTso ammmakall!l

0O )

// ' /
CH,~ (CH }—C—H + 2|Ag(NH,),|JOH — CH,~(CH)~C—~ONH, + H,0 +

I I MIRIPORCIUL MeaM M- | |

cepetpall)
OH |OH |, OH |OH |,
FI0KO33 AMMONNIHIA CaTb
(e iean opai) TAOKONONOH KHCI0TM

+ 3NH,T + 2Ag!l.

sccpedpsnos
IEPRATOe

Habniogaetca cnon cepebpa no cTeHkam NpooupKu.

Bonpochbi 0risi caMornposepKu:
1. KakuMmn Ka4eCTBEHHbIMU pPeaKUMIMN MOXHO OOHapYXMUTb anbAerngHyto rpynny?
2. Kaknmu cnocobamm MoryT 6b1Tb NONyYeHbl anbaernibl U KETOHbI?

3. B yem cxoacTtBo u pa3nnymne XxmMmn4yeckmnx CBOWCTB anbaernaoB U KETOHOB?

4. Yto Takoe chopmanbaerng?

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