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CopepxaHue
(BT =T= AT o T 3
MEPEYEHD NABOPATOPHDBIX PABOT ...t 7
Pasgen 1 OBLLAA M HEOPTAHUYECKAA XUMUA........coooiiiiii e, 8
JTabopaTopHoe 3aHsATME Ne1 PeaKumMm MOHHOTO OBMEHA .......veeeeieeeeeiiice e 16
JTabopaTopHas pabota Ne2 OcHoBaHWA, NOMy4EHWE OCHOBaAHWA W WX CBOWCTBA.
AMPOTEPHOCTD ..vvvvviieeeeeeeeeeeiiiiieeeeeeeeeeeesanneeeeeeeeaeanes Owwubka! 3aknapgka He onpeaeneHa.
NabopatopHaa pabota Ne3 Kucnotbl, n3yyeHme ux CBOMCTB, B3aMMOAEWNCTBME KUCHOT C
LY== YT = T Owwubka! 3aknapgka He onpeaeneHa.

NabopatopHasa pabota Ned4 Conu, meToabl NONyyYeHNs n ceorcTBa conenOwmnbka! 3aknaaka He on
JTabopaTopHasa pabota Ne5 Conun, rmgponua conen. Owmnbka! 3aknagka He onpeaeneHa.

PA3OEN 2. OPTAHUMECKAA XUMMUA......ccooeeeee e, 22
JTabopaTopHoe 3aHsaTMe Ne6 AnkaHbl. lMonyyeHue n ceonctea metaHaOwunobKa! 3aknagka He onpeg
JTabopaTopHasa pabota Ne7 CnvpTbl. PacTBOpeHue rnuuepuHa B Boge U B3auMoOeuncTeme

¢ rmgpokenaoM Meam (1) ........cooovvviiiiiiiieee e, Owwubka! 3aknagka He onpeaeneHa.
JTabopatopHoe 3aHATME Ne8 OkucneHue cnvpta B anbgerva. OkuicneHve anbaernaos

7T o ToT oo LY I Y =Y a T I ST 28
JTabopaTopHoe 3aHsaTMe Ne9 Xnmunyeckme cBoncTBa KapboHOBLIX KUCNoTOWMOKa! 3aknaaka He onpe
INNabopaTtopHoe 3aHATMEe Ne10 CBOWCTBA XMPOB.......... Owwunbka! 3aknaaka He onpeaeneHa.
JTabopaTopHoe 3aHsaTMe Ne11 Xumumyeckme CBOMCTBA IMOKO3bl, Caxapo3bl, KpaxmanaOwwubka! 3akna
JTabopaTopHoe 3aHsaTMe Ne12 LiBeTHble peakumm Ha 6enkOwmnbka! 3aknagka He onpeaeneHa.
Cnncok MCNonNb30BaHHBIX UCTOYHUKOB.........ccevevveennnn. Owwubka! 3aknagka He onpeaeneHa.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHasny, xpaHsauwemycs 8 1C Konnedx
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BBenoeHue

Pabo4en nporpammon ANCUMnnHbLI NpegyCcMOTPeHo nposeaeHne 9 nabopaTopHbIX
3aHATUN.

Llensto  npoBefeHus  nabopaToOpHbIX  3aHATUA  SBRSeTCs  3akpensieHue
TeopeTU4ecKknx 3HaHuh, oTpaboTka npueMoB U npuobpeTteHne HeobXOAMMbIX HaBbIKOB
nabopaTtopHblX  uccrnegoBaHun.  JlabopaTopHbIv NPaKTUKyM HanpaBneH  Ha
CTUMYIMpOBaHWEe MoO3HaBaTeNbHOrO WHTEpeca oby4alLlmMxca U  OpPUEHTUPOBAH Ha
OyayLlyto npodeccnoHanbHy0 AeATeNbHOCTb.

Mepea npoBegeHnem nabopatopHOro 3aHATMS  obyyarowmecs  00s3aHbl
npopaboTtaTtb COOTBETCTBYWOLWMA MaTepuan, YACHUTb Lenb 3aHATUS, O3HAKOMUTbCHA C
cofepXaHnem 1 nocnenoBaTeNbHOCTbIO €ro NpoBeAeHus, a npenogasaTerib — NPOBEPUTL
MX 3HAHUS U TOTOBHOCTb K BbINOSIHEHUIO PaboTbl, MPOBECTU MHCTPYKTaX MO TeXHUKe
©esonacHocTw.

JTabopaTtopHble 3aHATMS BbLINOMHATCA B 060pyLOBaHHOM kabuHeTe xvmun. Ons
BbINOSIHEHUSA nabopaTopHOro 3aHaATUsS ydebHasa rpynna pasbusaeTcs Ha ABe noAarpynnbl
(no 12—-15 yenogek). HekoTopble ONbITbl MOryT ObiTb BbIHECEHbI HA AEMOHCTPALNOHHLIN
akcnepumeHT. [epen BbINOMHEHMEM MepBbIM NabopaToOpHbIM 3aHATUSIEM NPOBOAUTCSA
BBOAHbIN MHCTPYKTaX MO TexHuke Ge3onacHocTn ans ydawmxca o6 obwmx npasunax
paboTbl M noBedeHnsa B nabopatopum MO crneumanbHOM WHCTPyKuun. OTmeTka o
npoBeaeHM BBOLHOIO MHCTPYKTaxa no TexHnke 6e3onacHoCTU genaetcs B crneumanbHOM
XypHane nog pocnucb Yyyawmxcs. [lpu nogrotoBke K niabopaToOpHOMY  3aHATUIO
npenogaeatenb M nabopaHT NPOBEPST MCNPaBHOCTb HEOOGXOAMMOro obGopyaAOBaHUSA U
KOMMneKkToBaHue pabovero Mecra yyallerocs.

Mocne BbINONHEHWS ONbiTa 06yYaloLWMACA OOMKEH 3anMcaTtb pesynbTaT UCMbITaHUS
C npuBedeHneM HeobXxoauMbIX Tabnuu, ypaBHEHWW peakuun n pacdeTHbIX opmyn. B
KOHUe oT4yeTa no nabopaTopHon paboTe oby4valoWMNcs OOMKEH caenaTtb 3akfyeHue
(BbIBOA), COMOCTaBMB OMblTHble [daHHble C TeopeTUYeCKMMU  BblKagkamu, Cco
CrpaBoOYHbIMU AAHHBIMMW.

3anucn genatTca NakoOHUYHO W akKypaTHO B cneuunanbHOW TeTpaau, Tabnuupbl n
rpacmkm — KapaHgaLLom.

B npouecce BbinonHeHus nabopaTopHOro 3aHATUA Heobxoaumo pasBuBaTb
no3HaBaTeNlbHbIN UHTEPEC, CaMOCTOATENbHOCTbL oObyvarouerocsd, obpawaTb ocoboe
BHMMaHME Ha WHTErpaTMBHbLIA NPUHUMN B OOy4YeHMW, NpuBMBATbL CTyAeHTaM yMeHue

TWwaTenbHO BbINOMHATE paboTy, 6GepexHO OTHOCUTbCs K nabopaTopHoOW nocyge wu

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHasny, xpaHsauwemycs 8 1C Konnedx
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npubopam, 3KOHOMHO pacxodoBaTb peakTuBbl, CTPOro cobnogatb Mepbl 6e30nacHoOCTU
npu pabote B kabnHeTe, paumoHanbHO NCNOoMb3oBaTb paboyee BpeMs.

KoHTponb 1 oueHKa 3HaHM 00yYaroLUXCS AOSMKHbI MPOBOAUTLCA CUCTEMAaTUYECKN
nocrne wu3yvyeHust Kaxaowm TeMbl npeameTa. OTO AO/MKHO OCYLWECTBNATbCA nNyTeM
PPOHTANbHOrO WM MHAMBMAYANbHOrO OMNpoca, TECTUPOBAHUSA, 3aALUUMTON KOHTPOSIbHOM
3agaym no pesynbTatam cobecefoBaHus BO BpeMs nabopaTtopHbix paboT. Npu oueHke
nabopatopHon paboTbl y4YUTbIBAIOTCA TEXHMKA €€ BbINOSIHEHUSA, KayecTBO OopMNneHns
nabopaTopHOro XypHana, TOYHOCTb pe3ynbTaToB aHanmaa.

Mocne kaxpgoro nabopaToOpHOro 3aHATUA nNpoBOAUTCA 3adveT. Ha 3advete
obyyalLlWnnca OOSMKEH: 3HaTb Teopulo MO [AaHHOW Teme; MOSICHUTb, Kak MpOBOAUTCH
nabopaTopHbIN 3KCMEPUMEHT; yMeTb NpoaHanuM3vMpoBaTb MOSyYeHHble pesynbTatbl (B
COOTBETCTBUN C OCHOBHbIMM TPebOBaHMAMM K 3HAHMAM W YMEHUSIM MO [aHHON Teme
paboyen nporpammbl).

B pesynbTate ocBoeHust Matepuana no nabopaTtopHbIM 3aHATUSM Y 00yYaroLnXcs
dopmupytoTcsa cnegyrowme komneteHumn: OK 01-07,09.

TexHuka be3onacHocmu:

K BbINosHEHMIO NTabopaTopHbIX 3aHATUIN 0By4vatoLnecss JONYCKaTCs TONbKO nocne
NMPOXOXOEHMA UHCTPYKTaxa W obyvyeHuss npaBunam TexHukun 6esonacHoCTM U
NPOTMBOMNOXAapPHbIM NpaBuiaMm, MNPOBEPKUM YCBOEHUS MpaBuil U COOTBETCTBYIOLLEIO
odhopmneHns gonycka k paboTe B cneynanbHOM XKypHane.

MpaBuna TexHukn 6e3onacHocTn. ObyyatoWmMecs HeCyT JIMYHYIO OTBETCTBEHHOCTb
3a HecobntogeHne TpeboBaHMn TEXHUKN Be3onacHocTu. [lanee nepevncrneHbl OCHOBHbIE
TpeboBaHNA TEXHMKM BE30MACHOCTN.

1. Mpwn BbINONIHEHMM NTAaBOPATOPHBLIX 3aHATUIA CregyeT CTPOro PyKoBOACTBOBATbLCS
MeToamyeckumm nocobusamu. Jlioboe OTKNOHEeHMEe OT MEeTOAMKM UMW nopsaka aHanmsa
BO3MO>HO TOSIbKO C paspeLleHns npenogaBaTens.

2. K BbINONHEHUIO NabopaTopHbIX 3aHATUIN Oby4vatoLmecs JoNycKatTCsl TONbKO Npu
HanNU4MM 3aWMTHON oaexXabl — XxanaTa.

3. PaboTas ¢ xummyeckumm peaktneamm, Heobxoammo nsberatb Mx nonagaHus Ha
pykn. Henb3s TporaTb nNuuo W rnasa pykamu B npouecce paboTtbl. 3anpeljaeTcs
npuHMMaThb NULLY B KabuHeTe, B T.4. XXeBaTenbHyt0 pe3nHKy. [ocne paboTbl Heobxoanmo
TWaTeNbHO BbIMbITb PYKMW.

4. 3anpewaeTcs npoboBaTb XMMUYECKME BeLLecTBa Ha BKyc. HioxaTb xvmudeckune
BELLEeCTBa MOXHO, TONbKO Hanpaensas Kk cebe napbl N rasbl ABMXEHUEM PYKU, a He

BAbIXas 3anax NonHou rpyabio.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHasny, xpaHsauwemycs 8 1C Konnedx
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5. Ona paboTbl MOXHO MCNOMb30BaTb TOMBbKO pPEeakTUBbl, Haxogswmecs B
XMMUYECKOW Nocyae, CHabXXeHHOM 3TUKETKaMM C Ha3BaHUAMM PEaKTMBOB.

6. OObeMbl KMCMNOT M LUENOYEN, a TaKkkKe OPYrMxX eOKnX U SOO0BUTbIX XUOKOCTEN
paspellaeTca M3MepATb TOMbKO C MNOMOLLLID MEPHOro UuMnuHapa, aBTOMaTU4eCcKon
NUNETKN UM NUNETKM C PE3NHOBON rPYLLEN.

7. 3anpelyaeTcsa HaKMNOHATb Hag, COCyAoM, B KOTOPbIA HanMBaeTCs XNOKOCTb UNU B
KOTOPOM OHa HarpeBaeTtcs (KMMUT), Tak Kak OpbI3rn XUOKOCTU MOryT nonacTb B NULO U
rnasa. 3anpewlaeTcsa HarpeBaTb XNOKOCTU B repMeTUYECKN 3aKpbITON Nocyae.

8. Bce paboThl, cBA3aHHbIE C BblOENEHMEM FfEeTy4Mx BeLecTB, BbiMapMBaHUEM U
KMNAYEHMEM pPaCcTBOPOB, COAEPXalUMX KUCMOTbl M aMMuak, paboTbl C OpraHMYeCcKUMU
pacTBOPUTENSIMU, a TaKkKe CXUraHue uccregyemblX BELeCcTB, NPOM3BOAAT TONbKO B
BbITSP)KHOM LUKadpy Npy BKITKOYEHHOW TSre n onyLeHHOM 3alUMTHOM 3KpaHe.

9. 3anpelwaetca paboTtaTb C NerkoBoCniamMeHsaWMMMCa BewecTtBaMmn BOAN3N
OTKPbITbIX 3NIEeKTPOHarpeBaTenbHbIX NPUGopoB..

10. Mpn nepemelieHMn Konb N XMMUYECKNX CTaKaHOB C FOPSYUMU XKUOKOCTSMMU
HY>KHO cobntogaThb NOBbLILLEHHYK OCTOPOXHOCTb.

11. PabotaTb cnegyetr B OCHOBHOM CTOs; TONbKO paboTbl, HE CBA3aHHblE C
OMacHOCTbLIO BOCMaMeEHEHUs, pPa3bpbI3rMBaHNSA XUAKOCTEN, B3pbiBA, MOXHO BbIMOMHATD
cnps. Pabotatb B nabopaTtopmm 0gHOMY 3anpeLlaeTcs.

12. 3anpelwiaeTcss BKIOMEHME MOCTOPOHHUX 3NEKTPonpubopoB, B YaCTHOCTU
3apsiaHbIX YCTPOMCTB MOOUNbHBIX TenedoHOoB, 6e3 paspelleHnsa npenogaBaTens.

13. OcTtaTkn pacTBOpUTENEN, KOHLUEHTPUPOBAHHLIX KUCMOT M LWENoYen, a Takke
APYrMX eOKMX >XMAOKOCTEW CNMBAKOT B KaHanM3auumilo TONMbKO MOCNe HenTpanuMsauumn wm
obesBpexnBaHus.

14. B cny4ae BOCMSIAMEHEHUSI TOPKYMX >KUOKOCTEW UMM  OPYrMx BeLLecTB
HarpeBaTenbHble NPMBOoPbI BbIKNHOYAKT, COCYAbl C OrHEONMACHBbIMU XUAKOCTAMM yaansatoT
OT OTHS M MPMHUMAIOT MepPbI NO NMKBUAALNN NoXKapa.

15. B kabuHeTe Heobxoanmo cobnogatb U NnogaepKmBaTb NOPSA0K U YncToTy. Mo
OKOHYaHMK paboTbl TWATENBHO MOKT MCNONb30BaHHYO nocyay, yompatoT paboyee mecTo,
MOIOT PYKM C MbISTOM U 3aKpbIBaOT BOAONPOBOAHLIE KPaHbI.

MepBas NOMOLb NPU HECYACTHbIX Cny4Yasax

Hanbonee vactble TpaBMbl — TEPMUYECKME U XMMUYECKME OXOTU KOXU PYK U
nopessol.

Mpwn oxorax Heob6xoaumo cobniogaTth cneayolmne npasuna:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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- Npu nonagaHuu KUCNOT M LWeNovYern Ha KOXYy U npu Hebonbwom oxore
NOpaXeHHoe MeCTO HeMmeAneHHO nNpoMbIBalT 60MbLUMM  KOSIMYECTBOM MPOTOYHOM
BogonposoaHoun Boabl B TedeHne 10-30 MuH;

- Npu TEepMUYECKMX Oxorax nocrne o6paboTkm BOOOM OBOXCKEHHOE MECTO
NpOMbIBAOT PacTBOPOM MNepMaHraHata Kanua unm 3TUMOBbIM CMMPTOM U CMa3biBalOT
Ma3bto OT OXOrOB;

- PN XUMNYECKNX OXOrax KMCOoTon 0BoXOKEHHOE MeCTo nocne obpaboTkm Bogom
npombIBalOT 5 %-HbIM pacTBOPOM NUTbEBON coApbl. [pn oxore Lwenoybtd 06oXKEeHHOEe
MecTo nocne o6paboTkm BogoM NPOMbIBAOT 5 %-M pacTBOPOM YKCYCHOWM KUCIOTbI;

- Npn obpaboTke nopakeHHOro MecTa COAOW WIM KUCIIOTOM MCMNOSb3YHT BaTHbIN
TaMIMOH, He JonycKasi pacTeKkaHUs XNOKOCTU MO KOXE;

- NPV 3Ha4YUTENbHbIX MNOWaAaX MNOPaXKEeHUs WNu npu nonagaHum KUACMOT W
Lienoyen B rnasa Heobxogmma cpovHas MeauuUmMHCKas NOMOLLb.

B cnyyae nopesa paHy cnegyeT obpaboTaTb pacTBOpOM Koda wnn nepokcmaa
Bogopoaa.

Mpun 3acopeHnn rmas TBepAbIMM YacTULaMM He TepeTb rnasa, He AenaTtb NonbIToK
caMoMy yaanuTb COPUHKY, a HemMeaneHHO 06paTUTbLCA K Bpady.

Mpn OTpaBneHun XMMUYECKMMK BellecTBamu HeobXOAMMO BbI3BaTb Bpada U
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWio nepBon nomown. Ecnv oTpaBneHwe BbI3BaHO
BObIXaHNEM SIAOBUTbLIX MApoOB MMM rasoB, HEOOXOOMMO BbLIHECTM MOCTpadaBLUEro Ha
CBEXMWI BO34yX, €CNN XXe OHO NPOU3OLLNO B pesynbTaTte nonagaHus siga BOBHYTPb —
Bbl3BaTb PBOTY M AaTb NpOTUBOAAME, B Criydae HeobBXO0AMMOCTU caenaTb UCKYCCTBEHHOE

AblxaHue. VickyccTBeHHOE AblxaHue NpoTUBOMOKa3aHo Npu OTPaBiEHUN XITOPOM.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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NMEPEYEHb JTABOPATOPHbIX 3AHATUNA

Kon-
Ne n/n HanmeHoBaHMe nabopaTopHOro 3aHATUSA BO

yacoB
1 CBowncTBa OCHOBaHUM 2
2 CsouncTBa KMCnoT 2
3 CsowcTBa conen. 'lmaponua conen pasnnyHoro Tmna 2
4 Peakunn noHHoro obmeHa 2
5 I3yyeHMe CBOMNCTB ankaHoB 1 alikeHOB 2
6 CBoncTBa cnnMpToB 2
7 CsoncTBa anbgernaos 2
8 CBowncTBa KapOOHOBLIX KACIOT 2
9 CeowncTBa yrnesogos 2
NToro 18

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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PA3OEN 1 ObWAA N HEOPTAHUYECKAA XUMUA

NNa6opaTopHoe 3aHATME N2 1 CBoMcTBa OCHOBaHUN

Llenb pabomei:

- 3yunTb cBOMCTBA OCHOBAHUN.

- CcpopmumpoBaTthb komneTteHumn OK 01-07,09
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuanbHoe obecrieyeHue:

O6opydosaHue: Peakmussbi:
Mpoburpku ['mopokcua HaTpus, pacTBop
CnupToBKa deHondTanevH
CreknsiHHasa nanodka Jlakmyc
CTtakaH MeTunopaHx
Cynbdgat antoMnHns, pacteop
ConsHas kucnoTta, pacTBop

Teopemuyeckas YHacmb:

dusnyeckue cesomcTBa

Bce ocHoBaHua siBnsitoTCA TBEpAbIMUM BellecTBaMn. B Boge HepacTBOpMMBI, KpoMe
wenoyen. UWenoun — ato Genble KpuctannmMyeckue BeLECTBA, MbIIKME Ha OLUyMb,
BbI3blBalOLLME CUMbHbLIE OXOMM MpPWU MonagaHuM Ha KOXy. [MO3TOMy OHM Ha3biBaKTCS
«egkummny. NMpn paboTe co wenovYamm HeobxoomMmo cobniogatb onpeaeneHHbIe npasuna
N MCcnonb3oBaTb WHAMBMAYyalnbHble CpeacTBa 3awuTbl (OYKW, PE3VHOBLIE MEpYaTKy,
NUHUETBI U Ap.).

Ecnv wenoyb nonana Ha KOXy HeobXxoauMO NPOMbITb 3TO MeCTO GonbLinm
KONMYECTBOM BOAbl A0 WUCYE3HOBEHUSI MbINIKOCTM, a 3aTeéM HEWTpanuM3oBaTb PacTBOPOM
©OpHOW KNCNOTHI.

XuMmunyeckue cBomcTBa

XnMmYyeckme CBOMCTBA OCHOBAHUA C TOYKM 3PEHUS TEOPUU INEKTPONUTUYECKOM
anccoumaumm obycnoBneHsbl Hannunem B Ux pacteopax n3bbiTka cBOOOAHLIX MMOPOKCUI —
noHos OH".

1. N3meHeHWe uBeTa MHOANKATOPOB:

deHondTanemH — MmannmHoOBbLIN

nakMyc — CUHUM

METWUITOBbIN OpaHXeBbIN — XenTbIn

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-26 02 05-0O0[.12.113

ECTECTBO3HAHWE | C.9/34

2. Bsaumopgencteme ¢ kucnotamm c obpasoBaHueM conv M BoAbl (peakuus
HenTpanusauum): 2NaOH + H2S04 — Na2S0a4 + 2H:20,

pacTBopumMoe

Cu(OH)2 + 2HCI — CuClz + 2H20.

HepacTBopumoe

3. Bsaumogencteue ¢ kncnotHbiMn okcugamu: 2NaOH + SOz — Na2S0O4 + H20

4. Bzanmopgencrtasue ¢ ampoTepHbIMU OKCUOAMN U TMOPOKCUAAMN:
t°C
a) npu nnasneHnn:  2NaOH + Al203 —* 2NaAlO:2 + H20,

NaOH + AI(OH)s i} NaAlO2z + 2H20.
6) B pacTtBope: 2NaOH + Al203 +3H20 — 2Na[Al(OH)4],
NaOH + Al(OH)s — Na[Al(OH)a4].
5. BsaunmogenctBme C HEKOTOpPbIMW NPOCTbIMW BelwlecTBaMn (amOTEPHbBIMU

meTannamu, kpemHuem u apyrumm):  2NaOH + Zn + 2H20 — Naz[Zn(OH)4] + H2 T
2NaOH + Si + H20 — Na 2Si0s + 2H2 T

6. Bsanmogencremne ¢ pactBopuUMbIMK ConsiMmn ¢ obpasoBaHMEM OCaaKOB:
2NaOH + CuSO4 — Cu(OH)2 ¥ + NazSOu,

Ba(OH)2 + K2SO4 — BaSOa¥ + 2KOH.

7. ManopactBopMMblE U HepacTBOPUMbIE OCHOBaHMS pasfnaratlTca  npwu
t°%C
HarpeBaHuMu: Ca(OH)2 —* CaO + H20,

t%C
Cu(OH)2 —* CuO + H20.

rony6on uset YepHbIn UBeT

BbinonHeHue pabomsi:

Onbim 1 UcnbimaHue pacmeopa 0CHoB8aHUs UHOUKamopamu

Mpn pguccoumauyum ocHoBaHu obpasyTcs uoHbl OH- | obycnasnuBatowime
OCHOBHYHO peakuuio cpebl U UI3MEHEHME OKPACKN NHONKATOPOB.

HaHecunTe CTEKNSHHOM Nanioykon Kansk pacTBopa rmapokcuaa HaTpust Ha Nnosnocky
nakmyca, HabnioganTe 3a okpackon nHgukatopa. B aBe npobupku Hanente no 0,5 mn
pa3baBneHHOro pactBopa rMapokcuga Hatpua m B OOHY M3 HUX gobaBbTe HECKOSIbKO
Kanenb pacTBopa MeTUIIOBOro OpPaHXeBOro, a B ApPYrylo — pactBop deHondTaneunHa,
HabnoganTe 3a 3MEeHeHNeM OKpacku pactBopa. PesynbTaTbl HabnoaeHw 3anvwunTe B

OTYeT B Bnae tabnuupl:

OcHoBaHue Okpacka nHankaTopoB

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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JTakmyc MeTunopaHx deHondranenH

NaOH

Onbim 2 Ceolicmea amgomepHbIx 2udpPoKcuOo8

B npobupky Hanutb 1-2 mn pactBopa cynbdarta anioMuHus u gobaBnate no
Kannsm pacTteop Lienoyun o obpasosaHusa ocagka. lNonyy4eHHbI 0cagok NMOMECTUTL B [ABE
npobupkn. B ogHy npobupky BNnTb HEMHOrO pacTBopa rMApoKcuaa HaTpus, B OpPYryko

CONsHOM KNcnoTbl. YTo HabntogaeTca? Hanucatb ypaBHEHUST peakuuii.

Bonpocbl 0risi caMornposepKu:
1. Nepevncnute OCHOBHbIE CBOMCTBA OCHOBAHUN.
2. MNMepeuncnure nHAMKaTopbl ANs onpeaeneHusi OCHOBaHUMN.

3. Yto Takoe amgoTepHOCTL?

NabopaTopHoe 3aHATMEe Ne 2 CBoUCTBaM KUCNOT

Llenb pabomei:

- I3yunTtb cBOMCTBA KUCIOT.

- ChopmupoBatb komneTeHummn OK 01-07,09
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuanbHoe obecriedyeHue:

O6opydosaHue: Peakmuebi:

Mpobupku LINHK MeT., rpaHynbl

CnupToBKa CepHas knucnorta, pacteop

CTeknsiHHas nanoyka CongHas kucnoTta, 1M pacteop

dapdopoBas yalwka Okcuna megu(ll)
'mppokeng HaTpus, 1M pacTBop
Hutpat cepebpa, pactBop
YHunBepcasbHbI NHOUKATOP

Teopemuyeckasi Hacmab:

Kucnomamu Ha3sbiBaOTCA CriOXHblEe BeLecTBa, COCTOSALME N3 aTOMOB BoAopoaa u
KMCMNOTHbIX OCTaTKOB.

C TOYKM 3peHMs Teopun IJNEKTPONUTUYECKOM [uccounaumm KUCNOTbl — 3TO
ANEKTPONNUTbI, ANCCOLMUPYIOLLME B BOAHbBIX pacTBOpax Ha KaTMOHbI TONbKo Bogopoda H*
N @HMOHbI KNCNOTHbIX OCTaTKOB.

NMonyyeHne
1. BeckucnopogHble KUCNOTbI MOMy4YalT CUHTE30M M3 MPOCTbIX BELLECTB NeTy4mx

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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COefMHEHWI C NocneayLWwmumM pacTBOpeHnem nx B soge. Hanpumep:

H2 + Cl2 — 2HCI — xnopoBogopoga, ras. Pacteopsiem ero B Boae, nonydaem HCl —
XIOPOBOAOPOAHYHO KUCIOTY — XXUOKOCTb.

2. PacTtBopeHue cooTBeTCTBYOLWEro okcuaa B soge: P20s + 3H20 — 2H3POa.

3. OneKkTponn3 pacTBOpPOB COSEN:

IMe¥TPOIEE

Na2S0s + 4H,0 — 222 11,50, +2H | +0, T +2NaOH.
4. Bsaumogenctsme pacTBOPUMOM COMM C CUSTbHOM KUCNOTOW  (Mony4YatoT

HepacTBOpuUMble, nerkonetyyme, cnabble KUCNOoTbl): Na:SiO3z + 2HCI — 2NaCl +

H2SiOs3 4

_—r
Na2COs + 2HCI — 2NaCl + Ha CO3™* H20+ CO» T

dusnyeckmne cBonUcTBa

BONbWNHCTBO HEOpPraHNMYEeCKUX KUCMOT XWOKOCTM, CMeLUMBaloOLIMECs C BOOOW B
nobbIX COOTHOLWIEHUSAX, 3aTBepAeBalolMe MNpu HU3KUX Temnepartypax; docgopHas
KMCNoTa - KpUCTannmMyeckoe, noxoxee Ha neq BewecTBO, XOpPOLO pacTBOpSAeTCsa B BoAe.
KpemHueBas kucnota TBepAoe BELLECTBO, HEpAcTBOPMMOE B BoAde. HekoTopble KACAOThI
cyulecTtBytoT Tomnbko B pacteope H2Cr207, HMnOas. WX rnapatnMpoBaHHbIE aHWOHBbI
OKpalLeHbl B XapakTepHble LBeTa: opaHXeBbl, (hnoneToBbIN. HakoHel, Takne KUCNOThI,
Kak xropoBogopodHad, 6pomoBogopogHasi — neTydme, no3aTomy o0nagatT peskum
3anaxoM. KUcnoTbl UMET KUCTIbIN BKYC.

XnmMmnyeckmne cBomcTBa

1. 'ameHeHune uBeTa MHOMKaTOPOB:

deHondTanenH — 6ecuBeTHbLIN,

nakmyc — po30BbIN,

METUITOPaHX — KPaCHbIN.

2. Bsaumopgenctene C OCHOBaHMsMW C obpas3oBaHMEM CONMM M BOAbl (peakums
HenTpanusauyumn): H2SO04 + 2NaOH — Na2S04 + 2H:20.

3. Bzanmopencteue ¢ ocHoBHbIMU okenagamu: H2SO4 + Na2O — NaxSO4 + 2H20.

4. BlanmogencTame ¢ ConsiMmu:

a) MeHee neTy4me KUCNoTbl BbITECHSAIOT Goree neTy4me us nx cone:

H»SO4 + NaCl — NaHSOa + HC1 T

KOHUY, meep0.

6) 6onee cunbHbIE KUCNOTbI BLITECHAIOT MEHEE CUIbHbIE N3 PAaCTBOPOB UX CONEN:
3HCI + NasPOs4 — 3NaCl + HzPOa.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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5. BsaumopgencteBnme C MeTannaMmm pasnuyHbiX KUCIOT MpPOTEKAeT CcorfnacHo
NMOMOXEHNIO MeTannoB B PAAy HanpsKeHUN, KOTOPbIA XapakKTepudyeT OKUCIUTESbHO-
BOCCTAHOBUTESIbHYKO CMOCOBHOCTb  9NEKTPOXMMUYECKON CUCTEMbI «MEeTann - WOH
MeTanna:. Li KCa Mg Al Ti Cr Zn Fe Ni Sn Pb H Cu Ag Au

Mcxoos ns atoro, BCce MeTansbl yﬂ,OGHO pa3aennTb Ha Tpu yCI1OBHbIE Tpynnbl.

AKTUBHblE CpefHen akTMBHOCTU ManoakTuBHbIe
Li K Ca Mg Al TiCr Zn Fe Ni SnPb Cu Ag Au

B3aumoodelicmeue memaJsisioe ¢ XJiopoeodopPOoOHOU Kucsiomou

AKTUBHblE CpefHen akTMBHOCTU ManoakTuBHbIe
Pearupytot PearupytoT (naccuBupyetcs Pb) He pearnpytot
Hanpumep: Zn +2HCI — ZnCl2 + Hzlr

LlenoyHble 1 wWenodyHo3emerslibHble  MeTanfbl C  pacTBOpaMn  KUCNOT
B3aMMOLENCTBYIOT B BE CTaUM: Na + HClI — NaCl + Hzlr

1).2Na + 2H20 — 2NaOH + H, T
2). NaOH + HCl— NaCl + Hz0.
ManoakTVBHbIE MeTanslbl, pacronoXeHHbIe B psay HanpskeHuin npasee Boaopoaa,
n3 pa3633ﬂeHHOr0 pactBopa KUCJ10Tbl €ro He BbITECHAIOT: Cu+HCl —

B3aumodelicmeue memarssoe ¢ pa3baesieHHOU cepHoU Kucsomou

AKTUBHbIE CpefHen akTuB. ManoakTuBHbIe
Pearupytot PearnpytoT (naccusupyetcsa Pb) He pearnpytot
Hanpumep: Zn + H2S04 — ZnS0O4 + HzAr

MarnoakTuBHbIe MeTansibl, PacnosioXeHHbIe B PS4y Hanps>XeHUn npaeee Bogopoaa,
13 pa3baBreHHOro pacTBopa KUCMNOTbl ero He BbiTeCcHsAT:  Cu + H2SOs4 —

B3aumodelicmeue memarsnoe ¢ KOHyeHmp. CepHoll kucnomou

AKTUBHbIE CpefHen akTUBHOCTU ManoakTuBHble
PearupytoT PearupytoT PearupytoTt Cu, Hg
(maccuBupytotes Al, Fe) He pearmpytT Ag,Au, Pt

B pesynbtate B3aumogencTeus obpasytoTca cynbdaT meTanna, Boga U OauH u3
NPOAYKTOB OKUCIIEHUSI CEPHOWN KMCMOTbI:
S, H2S, SO2 S, H2S, SO2 SO2

Hanpuwmep: Zn + 2H2S04k) — ZnSO4 + SO2 + 2H20,
47Zn + 5H2S04) — 4ZnS04 + H2S + 4H20,

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHasny, xpaHsauwemycs 8 1C Konnedx
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3Zn + 4H2S04) — 3ZnS04 + S + 4H20,
2H2S04k) + Cu — Cu SO4 + SO2 + 2H20.
XonoaHasi KOHLEHTPUpOBaHHash cepHas kucnota naccusupyet Al, Fe; npw
HarpeeaHnn naccusvpyrwwine nrneHkKn pacTtBopAOTCA, U B3a|/|MO,D,e|ZCTB|/|e C KucnoTomn
npoTtekaeT NUHTEHCUBHO.

B3aumodelicmeue memarnoe ¢ pa3baesieHHOU a30mHoU Kuciomou

AKTUBHbIE CpefHen akTMBHOCTU MarnoaktueHble
Pearnpytot Pearnpytot Pearupytot Cu, Hg Ag,
(naccusupyetcs Ti) He pearnpyrT Au, Pt

B pesyrnbTaTte B3anMOOeNCTBUS O6pa3yI-OTCFI HUTpAaT mMeTasiia, Boga U oAunH U3
NnpoAyKTOB OKUCIIEHUA a30THOW KUCIOTbI:

| NHs, NHsNO3z | Nz v N2O | NO

Hanpumep: 10HNOs + 4Mg — 4Mg(NO3s)2 + NH4NOs3 + 3H20.

B3aumodelicmeue memarsioe ¢ KOHUeHmMpuUupoeaHHOU a3omHoU Kucsiomolu

AKTUBHbIE CpeaHen akTUBHOCTU ManoakTuBHbIE
PearupytoT PearupytoT PearupytoT Cu, Hg Ag,
(naccusupytotca Ti, Al, Cr, He pearmpytoT Au, Pt
Fe)

B pesynbTaTe B3anmopencteus obpasyrotca HUTpaT MeTtanna, Boga n NO:2 (ras
Oyporo uBeta). [lpn B3auMOOENCTBMM C KUCHOTOW aKTUBHbLIX METansioB BO3MOXHO
BbigeneHme N20.

Hanpumep: 4HNO3 + Cu — Cu (NOs3)2 + 2NO2 + 2H20.

10HNOs + 4Ca — 4Ca (NO3)2 + N20 + 5H20.

Mpw B3aMMOENCTBUMN a30THOWM KWUCINOTbI nobon KOHLIeHTpaumu n
KOHLIEHTPMPOBAHHOW CEPHON C MeTannamm eo0opod HUKo20a He ebidesisiemcs .

XonogHass KOHUEHTpMpOBaHHAA as3oTHasi KuWCnoTa MaccuMBUpYeT crneaylowme
meTannel Fe, Cr, Al, Ti, HO Npn HarpeBaHUN B3aUMOLENCTBME ITUX METAsNSOB C KACIOTON
NpoTEKaeT SHEePrnyHoO.

6. BsaumopenctBme c HemeTannamMm asoTHOM W KOHLEHTPUPOBAHHOW CepHOM
KUCNOT: 3P + 5HNO3 + 2H20 — 3H3PO4 + 5NO,

C + 2H2S04x — CO2 + 2S0:2 + 2H20.

7. MNMpw HarpeBaHUM HEKOTOPbIE KUCNOTbI padnaratTtcs: H2SiO3 —*H20 + SiOo..
BbinonHeHue pabomoi:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHasny, xpaHsauwemycs 8 1C Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-26 02 05-0O0[.12.113

ECTECTBO3HAHWE | C.14/34

Onbim 1 B3aumodelcmeue Kucriom ¢ Memarsiiamu
B npobupky NOMecTuUTb KycOoYek LMHKa M npunntb 1-2 mn pas3baBneHHon cepHom

Kncnotbl. YTo Habnogaetca? Hanucatb ypaBHEHME peakuuu.

Onbim 2 B3aumodelicmeue Kucsiom ¢ OCHO8HbIMU oKkcudamu
B npobupky BHecnn HemHoro okcnga megm (1), nobasuTb 1-2 Mn pacTBopa cepHom
KMCNOTbI M HarpeTb A0 NOJSTHOrO pacTBOpeHus. B kakor LUBET OKpalLuMBaeTCsa pacTBop?

Hanuwwute YpaBHEHUA.

Onbim 3 B3aumodelcmeue Kucriomsl ¢ OCHO8aHUEM

B dhapdoposyto vallky HanuTb NpumMepHo 5 mn 1M pacTBopa CONSHOW KACIOTbI U
npubaensaTb No kannsm 1 M pacTBop rmapokcmaa Hatpus. Nocne npubdaBneHnsa Kaxxgomn
nponopumn pacTeop nepemMeLlnBaTb CTEKNSHHOM Nanoykon N NCNbITbiBaTb €ro 4enNcTane
Ha NakMyc, NepeHocs Kanso pacTBopa (3TOW Xe nasiovKkon) Ha nakMycoByto bymary.
Heobxoanmo nonyyYnTb HENTpanbHbIM PacTBOP, KOTOPbLIA HE JOMMKEH N3MEHSTb LBET HU

CUHWI, HX KpacHOW nakmycoBoun bymarn. HanucaTb ypaBHEHME peakunu.

Onbim 4 B3saumodelicmeue cosu ¢ Kucromou
B npobupky HanuTb 1-2 Mn pa3baBreHHOW CONSAHOWN KACNOTbl U 406aBUTb HEMHOIO

pacTBopa HuTpaTa cepebpa. YUto npoucxoaut? Hanucatb ypaBHeHME peakumu.

Bonpochbl 0risi caMorpoeepKu:
1. UT0 HasbIBaeTCsa KMCNOTON?
2. Kakue cBoncTtBa NposiBRsitOT KACIOTbI?

3. C kaknmu meTannamum B3amMmogenCcTBYHT KUCNOTbI?

NabopaTopHoe 3aHsTME Ne 3 CBoMCTBa conen.
f'maponus conewn pasniM4HOro Tuna
Llenb pabomei:
- 3yuntb rugponus conen.
- CdhopmupoBaTtb komneteHummn OK 01-07,09
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmusebi:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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Mpobupkn KapboHaTt HaTpus, pacTBoOp
CTeknsiHHasa nanoyka Xnopua aMmMOHUs1, pacTBOp

AueTtaTt aMMOHUSA, pacTBoOp
Xnopua kanus, pacteop
deHondTaneH

JTakmyc

Teopemuyeckasi Hacmab:

'moponus — 31O B3auMModewncTBue cornen ¢ Bogon. Ho ecnu Ham gaH pacTtBop
CONK, TO 3TO 3HAYUT, YTO 3Ta camasi CoSib YXKe BCTynua BO B3aUMOAENCTBUE C BOOOMN.

CteneHb rmaponu3a — 3TO COOTHOLWIEHWE KONMYECTBA MOABeprawoLlencs
rMMaponn3y COMM Nmgp U OBOLLEr0 KONMYecTBa PacTBOPEHHOM COMM Nosw. OBLIYHO, ee
obo3HavatoT Yepes haugp(nm a ): hzuap = (Nauap/No6w) - 100 %

BenununHa hauep yBENMUMBAETCH C YMEHbLUEHWEM CUITbl 06pa3yOLNX COMNb KUCAOThI
NI OCHOBaHWUS.

Tabn.3 — Knaccudmkauusa conen no cune

CunbHble
Kucnotbl MeTannbl
CunbHble . Cnabble
cpeaHen (obpasyrowme Cnabble ocHOBaHUS:
KMCNoTbl KMCNOTbI
cunbl CUINbHbIE
OCHOBaHWUS)
H2S
Mano- u HepacTBOpPMMbIE
HNO3 H2CO3 ( 6
_ rmgpokcnabl  (cm.  Tabnuy,
H2SO4 H2SiOs Me IA n lIA Y
HF pacTBOPMMOCTN)
HCI, HBr, H3BOs3 (HauunHaga c
H2>SO3 NH4OH, T.K. nerko
HI CH3COOH un Ca):
H3POa4 _ pasnaraeTcs Ha NH3
HCIO4, Bce ocTtanbHble | Li, Na, K, Rb,
(yneTtyunBaetcsa n3
HMnO4 opraHuyeckue Cs, Fr
pacteopa) n H20
KNCNOTbI

Onbim 1 Tudponu3 coned, obpa3osaHHbIX crabbiMu Kucriomamu U CusibHbIMU
OCHOBaHUSIMU

B npobupky Hanente npumepHo 1 mn pactBopa conu kKapboHaTa HaTpus.
[ob6asbTe B NpobMpKy ¢ pacTBopoM conn 1-2 kannun deHondgTanenHa. Kak nsmeHmnaco
okpacka pactBopa? CaenanTte BbIBOA4 O XapakTepe cpedbl B pacTBope conu. Hanuwwute

ypaBHEHUA rmaponunsa conn B MONEKYISpHOM 1 MOHHOW dhopmMax.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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Onbim Ne 2 ['udponu3s conet, obpa3o8aHHbIX criabbiMu OCHOBaHUSIMU U CUMbHbIMU
Kucromamu

B npobGupky Hanente npumepHo 1 mn pacTtBopa conu xnopuaa ammonus. C
NMOMOLLbIO MHOUKaTOpa (METUNOBbLIM OpPaHXEBbIN WW YHMBEPCAIIbHOrO WHAMKaTOpa)
onpefenquTe xapakrep cpefbl B pacTBope uccriegyemon conu. Hanuwwute ypaBHeHUs

rmgponunsa conu B MOMeEKyNspHOM N MOHHOW dhopmax.

Onbim Ne 3 [udponus cornel, obpa3zosaHHbIX criabbiMu OCHOB8aHUSIMU U criabbiMu
Kucromamu

B npobupky Hanente npumepHo 1 MmN pacTtBopa conu auetata ammoHusa. C
NMOMOLLIbIO YHUBEPCANbHOro MHAMKaTopa onpeaenuTe xapaktep cpefbl B pacTBOpe COfMW.
Kak m3ameHunacb okpacka yHuBepcanbHonm 6ymarn? HanuwuTte ypaBHeHus rmgponusa

CONN B MONEKYNSIPHON N MOHHOMW bopMax.

Onbim Ne4 [udponu3 coned, 06pa3o8aHHbIX CUSIbHbIMU OCHOBAHUSIMU U
CU/bHbIMU Kuc/iomamu

B npobupky Hanente npumepHo 1 mn pacteopa conu xnopuaa kanus. C
NMOMOLLIbIO YHUBEPCANbHOro MHAMKaTopa onpeaenuTe xapaktep cpefibl B pacTBOpe COJMW.
Kak m3ameHunacb okpacka yHuBepcanbHonm 6ymarn? HanuwuTte ypaBHeHus rmgponusa

CONnK B MOJNEKYNSAPHOM 1 MOHHOM hopMaXx, ecriv OH NpoTekaeT.

Bonpochbi 0risi caMornposepKu:

1. Kakue conu He nogseprarTcs rugponmay?

2. Kakas n3 ykasaHHbIX HWke conen noasepraetca rmaponuady: NaClO, NazSiOs,
AICl3, Na2S0a4, Al2S3, ZnSO4?

3. Kakyto peakuuio cpeapbl 4OMKHbI NOKa3bliBaTb BOAHbLIE PacTBOPLI HATpaTa 6apus,

HUTpaTa aMMOHUS, LMaHnaa Kanus, cynbdaTa anoMmHns?

Na6opartopHoe 3aHATME Ne4 Peakumum MOHHOro obmeHa

Llenb pabomei:
- N3yunTb peakuum MoHHOro obmMeHa.
- CchopmmpoBaTts komneTeHumn OK 01-07,09

Ucnonb3yemsie ucmoyHuku: [1], [2]

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-26 02 05-0O0[.12.113

ECTECTBO3HAHWE | C.17/34
MamepuarnbHoe obecrie4yeHue:
ObopydosaHue: Peakmuesbi:
Mpobupku ['mopokcua HaTpus, pacTBop
CnupTtoBKa CepHag Knucnota, pacTteop
CTeknsiHHasa nanoyka ConsaHas kucnoTta, pacTBop

AueTaT HaTpus, pacTBop

KapboHat HaTpus, pacTBop

Xnopmg aMmMoHUs, pacTBOp

Xnopwua 6apusi, pactBop

Xnopwua xenesa(lll), pacteop

CvnukaT HaTpusi, pacTBop

deHondTanevH

Teopemuyeckasi Yacmb:

Tak Kak Monekynbl 9MneKTpoSsIMTOB B pacTBOpax pacnajarTcd Ha WOHbI, TO U
peakuuu B pactBopax 3MeKTPONTOB NPOUCXOOAT MeXay NOHaMW.

Peakyuu, npomekarouwue Mexx0y UOHaMuU, Ha3bl8arMmcsi UOHHbIMU peakyusiMmu.

C ydyacTmem MOHOB MOryT npoTekaTb Kak OOMEHHble, TaKk W OKUCIUTENbHO-
BOCCT@HOBUTENbHbIE peakunn. PaccMoTpuMm peakuum WOHHOro obmeHa, Hanpumep,
B3anMOEeNCTBME MeXay pacTBOpamMu ABYX COSEN:

Na2S0s + BaC1z = BaSQOsl + 2NaCl (1)

OTO ypaBHEHUE ABMNHAETCA MOMEKYNSAPHbIM YpaBHEHMEM, TaK Kak pOopMyrbl BCEX
BeLLeCTB 3anucaHbl B Buae monekyn. McxogHole BewectBa Na2S04 n BaC12 asnatoTtcsa
CUNbHbBIMW 3NIEKTPONUTamMu, T. €. B pacTBope Haxogatcs B Buge noHos (NaxSO4 — 2Na* +
S0O?%4; BaC12 — Ba?* + 2CI). Cynbcat Gapusa — HepacTBopumasi cofb, KoTopas
BbiNagaeT B 0CafoK, criefoBaTenbHO, MOoHbI Ba?t u SO%4 yxoOsaTt v3 pacTeopa. Xnopua
HaTpusa NaCl — pacTBopumMasi Conb, CUIbHbIN 3NEKTPONNT, B paCTBOPE HaxoauTCcs B BUAE
moHoe (NaCl — Na* + CI). Takum obpasom, C y4eToM AMccoumaumm CUIbHbIX
3MEKTPONNTOB ypaBHEHME peakunnm MOXHO 3anucaTtb Tak:

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

Takoe ypaBHeHME Ha3bIBAETCA MOSIHbIM UOHHBIM YPagHEHUEM.

MoHbl Na* n CI- umetoTcst n B NeBON, 1 B NPaBOM YacTAaX YPaBHEHMS, T. €. 3TU UOHbI
B peakuum y4acTusa He NPUHUMAOT, UX MOXHO UCKITHOUYUTb U3 YPaBHEHMWS:

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

lMonyyeHHOe ypaBHEHWE Ha3blBAETCS COKPALLEHHBbIM MOHHbLIM ypaBHeHueMm. OHOo
nokasblBaeT, YTO B X0[e AaHHOW peaKkLn NponcXoauT cBA3bliBaHNe MOHOB SO% 4, KOTOpble
Haxoaunuck B pacteope Na2S0as, 1 noHoB Ba?*, koTopble Haxoaunuck B pactesope BaC1yz,

n B pesynbtarte obpasyeTtcs HepacTBopuMas conb BaSOa.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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CokpalleHHoe MOHHOe ypaBHeHMe (3) BblpaXkaeT CyLLHOCTb He TOMbKO peakuunn (1).
Hanuwem ypaBHEHUs HECKONbKNX peakLumi:

B ypaBHeHuMsX peakuwii CTaBsAT 3HaK +, ecnvm cpeay NpPoAyKTOB peakuun ecTb
0Cafjok — HepacTBOpUMbIE WNM MaropacTBopuMbie BellecTsa. 3Hak T nokasbiBaeT
razoobpasHble 1 feTyyme CoeanHeEHNs.

Peakunn obmeHa B BOAHbLIX pacTBOpax 3f1eKTPOSIMTOB MOTyT ObITh:

1) npakTuyeckn HeobpamumbiMu, T. €. NPOoTEKaTb 4O KOHLA;

2) obpamumbiMu, T. €. NPOTEKaTb OAHOBPEMEHHO B ABYX NPOTUBOMOMOXHbIX
HanpaBneHusX.

1) Peakuyuu mex0y curbHbIMU 3fleKmposiumamu 8 pacmeopax ripomekarom 00
KOHUa, unu rnpakmu4yecku HeobpamuMabl, KOrga WOHbI COeQMHAITCA APYr C APYroM 1
obpasyioT:

a) masiopacmeopumbie geuwecmesa;

6) manoduccoyuupyrowue geuwjecmsea — crnabble aNeKTpoNnThbI;

B) 2a3006pasHbie unu nemyyue seujecmaa.

PaccmoTpum aTn cnyyan.

a) Peakuuu c obpasogsaHuUeM MariopacmeopuMbIX 8EULECMS, 8biadaruiux 8
ocadok (V).

CocTtaBuM MOMEKYrNsSipHOE M MOHHOE YpPaBHEHMSI peakuun Mexagy HUTpaTtoMm
cepebpa (1) AQNOs n xnopugom Hatpus NaCl:

AgNOs + NaCl = AgCI + NaNOs
Ag* + NO3 + Na* + CI = AgCN + Na* + NO3
Ag+ + CI = AgCll
OTa peakuusi obMeHa HeobpaTuma, MOTOMY YTO OAMH M3 MPOAYKTOB YXOOUT M3

chepbl peakumun B BUAE HEPACTBOPUMOIO BeLLecTBa.

6) Peakyuu, udyuwue ¢ obpasogaHuem Masioouccoyuupyrouwux eewecms (crabbix
3/1eKmposiumos).
CocTtaBuM MOMEKYNSAPHOE M MOHHOE YpPaBHEHMUSI peakuun HerlTpanusaumm mexay
pacteopamu rugpokcuaa Hatpma NaOH n cepHon kncnotbl H2SOa4:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H" + 2H* + SO%4 = 2Na* + SO?%4 + 2H20
20H" + 2H* = 2H20

nnun, cokpawlasa koagpuumeHTol, nonydnm: OH- + H* = H20.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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B pe3ynbTaTe peakuun HenTpanuaaumm noHbl Bogopona H* n rmgpokeng-noHsl OH-
obpasylT Manoguccoummpyrowme Mosnekynbl Boabl. [pouecc HenTpanusauuu naet no

KOHUAa, T. €. 3Ta peaKyus HeOGpamuma.

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

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

Al2(SO4)3 + 3BaCl. = 3BaS04{ + 2AICl3 (5)
CUJIbHbIE€ 3NEKTPOJINTbI CUJbHBbIN
aneKkTponuTt

2AB* + 35024 + 3Ba?* + 6CI = 3BaSO4l+ 2A13* + 6 CI
3S0%4 +3Ba? =3BaS0s; SO%4+ Ba* = BaSOal.

Kak Bugum, cywHocTb peakuun (4) u (5), kak n peakuum (1), 3akniovaeTcsa B
cBA3bIBaHMM MoHoB SO%4 n Ba?* ¢ obpasoBaHneM HepacTBopuMoii conv BaSOa.

B MOHHbIX ypaBHEHNSX (bOpMyIibl BELLECTB 3anucbiBaloT B BUAE MOHOB UMK B BUAE
MOReKy-.

B sude uoHoe 3anucbiBatoT opMyrnbl:

- cunbHbIX kucnot (HC104, H2SO4, HNO3, HI v gp.);

- CUNbHbIX OCHOBaHMI (weno4venn — CsOH, NaOH, KOH, Ca(OH)z, Ba(OH)2u1 ap.);

- pactBopuMbix B Boge conen (NaBr, KNOs, BaC12, Al2(SO4)s u ap.).

B sude mosiekyn sanucbiBatoT qoopMynbl:

- Bogbl H20;

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

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

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

- ampoTepHbIx rmapokenaos (¥): A1(OH)s, Zn(OH)2, Cr(OH)s u ap.

Bornbluasi 4yacTb Monekyn cnabbix 9NeKTPONUTOB B pacTBOPE He AMCCOLUNPYET Ha

MOHDbI.

B sude morneKkyn Takke 3anncbiBatoT:

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

- bopmynbl okenaos meTannos u HemeTannos (Na20, CaO, P20s, SiOz, B203 v ap)
B) Peakyuu, npomekarouue ¢ obpasosaHuem 2a3o00bpasHbix, euiecms.

CocTaBM MONEKYNAPHOE M WMOHHOE YpaBHEHWUSI peakumm Mexay pacTBopamu

rmgpokenga kanbumst Ca(OH)2 n xnopuga ammoHuns NH4Cl:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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Ca(OH)2 + 2NH4Cl = CaC12 + 2H20 + 2NH3 T
Ca2* + 20H" + 2NH*4 + 2CI = Ca?* + 2 CI + 2H20 + 2NHsT
OH+ N H*s = H20 + NHsT

OTa peakuus obmeHa HeobpaTuma, noTomy 4To obpasyloTcs raz ammmak NHs u
Manoguccounmnpyruiee selleCTteso Boaa.

2) Ecnu cpean MCXOOHbIX BeELLECTB MMelTCsi crnabble 3neKTponuTbl  Unu
MarnopacTBrpMMble BELLECTBA, TO Takne peakummn sensitoTca obpaTuMbiMK, T. €. 40 KOHUA
He npoTekatoT. Hanpumep:

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

CH3COOH + OH- — CH3COO + H20;

6) Cu(OH)2 + 2HCI — CuCl2 + 2H20
HepacTBOpPMMOEe cnabbin
OCHOBaHue anekTponut

Cu(OH)2 + 2H* — Cu?* + 2H20
Ecnn uncxogHbiMM  BellecTBamMy  peakuuin  obmeHa  SBRSIOTCS  CUJIbHbIE
3/1€KMPONIUMbI, KOTOPble MpU B3aUMOAENCTBUN He obpasyrom ManopacTBOPUMbLIX UMK
ManoanCcCoLUMMpPYOLWMNX BELLECTB, TO TakMe peakyuu He rpomekarom. MNpu cMmeluMBaHum
X pacTBOpPOB obpa3yemcsi CMeCb UOHO8, KOTOpble He COeAMHSIOTCA APYr C OPYrOM.
Hanpuwmep:
2NaCl + Ca(NO3)2 # 2NaNOs + CaCl:

2Na* + 2CI + Ca%* + 2NOs - # 2Na' + 2NOs + Ca?* + 2CI-

YpaBHEHNS Takux peakunn obmeHa He nuLyT.
BobinonHeHue pabomsi:

Onbim 1 ObpasosaHue MasiopacmeopuUMbIX 8eU,eCms

B Tpu npobupkn BHeCTU No2-3 Kannu cneayroLwmnx pacTBOpoOB:
- B nepByto — Tpuxnopug xenesa / FeCls
- BO BTOpYIO — cunukaT HaTpua / Na2SiOs

- B TpeTbto - xropug 6apus / BaClz

[o6aBbTe B HMX B HUX MO TaKOMY e KONMYeCTBY PacTBOPOB:
- B NepByto — egkoro Hatpus / NaOH
- BO BTOpPYO — consiHon kucnotsl / HCI

- B TPETbIO — cepHon knucnoTbl/ H2SOa.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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HabnopanTte:

B nepBom crnyyae — BbinageHne ocagka Tpurngpokcunga xenesa / Fe(OH)s.

Bo BTOpOM cny4yae — meTakpeMHueBon KMcnoTbl / H2SiOs.

B Tpetbem — cynbdarta 6apusa / BaSOa.

Hanuwwnte MOnekynspHoe ” WOHHOE YpaBHEHWE MpOTEeKalWmxX peakuumn,

HanpaBneHHbIX B CTOPOHY 06pa3oBaHnst ManopacTBOPUMbIX BELLECTB.

Onbim 2 ObpasoeaHue crabbix KUC/Iom U OCHo8aHul

B aBe npobupkn BHeCTU No 5-7 kanenb:

- B NepByto — pacTteopa aueTtata HaTtpua CH3COONa

- BO BTOPYO — xnopuga ammoHus NHaCl

[ob6aBbTe B ABE NPOBUPKH:

B nepByo — Heckonbko Kanenb cepHon kucnotbl (1:1), nepemewante pacTBop
CTEKSISTHHOW Nanoykon u crierka nogorpeunTe.

Onpegennte no 3anaxy, YTO peakuus npoTekana B CTOpPOHY obpasoBaHusi cnabo
YKCYCHOW KMCMOTbI.

Hanuwwnte monekynspHoe n MOHHOE YpaBHEHUA peakuumi (criabble 3nekTponuThbl B
WMOHHbIX YpaBHEHMWSIX KaK B MPaBoOn, Tak 1 B NIEBON YaCcTU paBeHCTBa 3anncbiBaloTCA B BUAE
HeaNCCoOUMMPOBaHHbIX MOSEKYN).

Bo BTOpYyo — nobasbTe 4 H pactBopa wenoyn (NaOH) nu nogorpente pactsop.

Onpegenute no 3anaxy BblaeneHne ammuaka (NHs). HanuwuTte monekynapHoe u
WOHHOE YpaBHEHUS peakLuMi, NpoTeKarLWwmnx B CTOPOHY 06pa3oBaHus cnaboro 0CHOBaHMWS

NH 40H, n ypaBHeHuWe ero pactsopa Ha ammMunak v Boay.

Onbim 3 Peakyus Helimpanusayuu

Bosbmute B aBe npobupkm no 5-7 kanenb 2 H pactBopa wenovn (NaOH) wu
pobaBbTe no kanne ogHon deHondTanevHa. [log BAWSHMEM  KakMX  MOHOB
dreHondTanemH okpacusica B KpacHbIN LIBET.

B ogHy npobupky gobaBnsanTe no kannsm 2 H pacTBOP YKCYCHOW KUCNOTbl OO
obecuBevnBaHna pacteopa.

B gpyryto - gobaBbTe pactBopa COMSHOW KUCMNOTbl (MNU CEpHON KUCROThbl). Yem
006BACHATCA UCHE3HOBEHME TMAPOKCUA-MOHOB Npy JobaBneHnn KucnoTol? B kakom crnyyae
obecuBevnBaHne pacTesopa HacTynuno obicTpen?

Hanuwute MonekynsipHble U MOHHbIE YPaBHEHUS peakuun HenTpanm3aumm weno4m

CEPHOI N YKCYCHOWN KMCnoTaMu.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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Moyemy paBHOBECHE MOHHOIO MpoLiecca cCMeLLaeTcs B CTOPOHY o6pasoBaHue Boapbl

Npu HanuMyMe B JIEBOW YacTW paBEHCTBA MarnoAMCCOLMMPYHOLLMX MOSEKYN YKCYCHOM

KUCIOTbI?

Bonpocbl 0risi caMornposepKu:

1. MNMepeumncnute ycnosmst HEOHGPATUMOCTU pPeaKLMN.

2. YTo Takoe peakumsa HenUTpanmusaummn?

3. Kakue peakunn Ha3biBatoTCA MOHHbIMIA peaKLI,VIFIMVI?

4. ®opMynbl Kaknx BELLECTB B MOHHbLIX YypaBHEHMSIX 3annCbiBalOT B BUAE MOHOB?

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

PA3OEN 2. OPFTAHUYECKAA XUMUA

NabopaTopHoe 3aHsTME Ne5
M3yyeHne CBOMCTB ankaHOB U arkeHOB

Llenb pabomoi:

- |/|3y‘-IVITb CBOWNCTBA npenerbHbIX yrneesoaopoaoB Ha npumMmepe MmeTaHa.

- |/|3y‘-IVITb CBOWNCTBA npenerbHbIX yrneesoaopoaoB Ha NpumMepe sTurneHa.

- CchopmmpoBatb komneteHumn OK 01-07,09

Ucnonb3yemblie ucmoyHuku: [1], [2]

MamepuarnsHoe obecriedeHue:

ObopydosaHue: Peakmuesbi:
Mpobupku AueTaTt HaTpust 06€3BOXEHHbIN
[Mpobka ¢ ra3ooTBOAHON TPYOKOM HaTpoHHas n3BecTb
WraTtnd bpomHas Boaa
CnupToBKa PacTtBop nepmaHraHarta kanus

CTtekngHHag nanodyka

CepHas kucnota

OTUNOBLIN CNNPT

bpomHas Boaa

MNepmaHraHat kanus 0,1 H p-p

Teopemuyeckas Hacmb

AnkaHbl BbIAENAT M3 NPUPOAHLIX WUCTOMHMKOB (NPUPOAHBLIA M MONYTHBLIA ras,

HeTb, KAMEHHbIN Yronb).

a3oobpasHble ankaHbl NONy4aT U3 NPUPOAHONO M MOMYTHLIX HEMTSAHLIX ra3os, a

TBEpAble ankaHbl — M3 HedTW. [MpUPOAHON CMecbid TBEPAbLIX BbICOKOMOMEKYNSAPHbIX

ankaHoB SIBMSIETCS TOPHbIA BOCK — NPUPOAHBIA BUTYM.

MeTaH wWupoko pacnpocTpaHeH B npupoae. OH ABNSAETCA rMNaBHOW COCTaBHOM

4acTbl0 MHOIMMX TOPHYMX Fa3oB Kak npupoaHbix (80-97%), Tak U UCKYCCTBEHHbIX,

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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BblAENSALWMXCA NPU CyXOM NeperoHke aepesa, Topda, KAMEHHOro Yrns, a Takke npu
KpeknHre Hedtn. [pupogHble rasbl, OCOBGEHHO MNOMyTHble rasbl  HeMTAHbIX

MEeCTOPOXAEHUIA, NOMUMO MeTaHa coaepkaT 3TaH, nponaH, OyTaH 1 NeHTaH.

B npombIwneHHoCT!:

1. N3 npnpogHOro 1 nonyTHOro HedpTSAHOro rasa

BaXHenwmmM UWCTOYHMKOM arkaHoB B nNpupoge SBndeTcd MNPUPOLHbLIN  ras,
MUHeparbHOe YrneBoAopOaHOE Chipbe - HeTb M COMyTCTBYHOLWIMNE el HedTsHble rasbl.
MpupoaHbIn ra3 Ha 95 NPoLEHTOB COCTOMT M3 MeTaHa. Takowm e cocTaB MMeeT BOMNOTHbIN
ras, obpasyrwumnca B pesynbTtaTte nepepaboTkn baktepusamm (THUEHUs) YrneBoaoB.

MemaH Ha3bieatom ewé u 60710MHbIM; PYOHUYHBIM 2a30M.

MonyTHble HedTsHbIE rasbl COCTOAT B OCHOBHOM W3 3TaHa, nponaHa, GyTtaHa u
4YacTUYHO NeHTaHa. VX oTaenstoT oT HepTM Ha cneumnanbHbIX YCTAHOBKAax MO NOAroTOBKE
HedTW. [Mpn OTCYTCTBUMN ra30KOHAEHCATHbLIX CTaHUMN NONYTHble HEPTSHbIE rasbl CKUratoT
B (pakenax, 4TO $BMAAETCH KpalHe HepasyMHOM W pPas3opUTESIbHOM MPaKTUKOW B
HedpTepgobblve. OQHOBPEMEHHO C ra3amu HedTb OuMLaeTcs OT BOAbl, FPSA3M U MEecka,
rnocrne 4ero noctynaeTr B Tpyby Ans TpaHcnopTupoBku. M3 HedTM npu ee pasroHke
(neperoHke, auctunnauumn) oTbupas nocnegoBaTtenbHo Bce ©Gonee wn  bonee
BbICOKOKUNALLME dopaKkLmnm NonyyaroT:

- 6eH3uHbl - T. kun. oT 40 go 180 °C, (comepxut yrnesogopoabl Cs-Cio),
coctout 6Gonee, 4yem u3 100 wHAMBMAOYaNbHbIX COEOWHEHUWA, HOPMasbHbIX U
pa3BeTBIEHHbIX aNkaHOB, LMKNOankaHoB, afikeHOB M apoOMaTUYeCcKnX yrinesoaopoao0s.;

- kepocuH 180-230 °C, (C11-C12);

- neakuti 2a3otink (ansensHoe Tonnmeo) 230-305 °C (C13-C17);

- mskenbil 2a3olnb u neakuli ducmunnism cma3o4yHo20 macna 305-405 °C
(C18-C2s);

- cma3oyHble macna 405-515 °C (C26-Cas).

OcTaTtok nocne neperoHkn HedTU Ha3bIBaeTcs acghasibmom Nnn 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 Bewects: N C + (n+ 1) Hz -tkath — CpHan+2

C + 2 Hz - S00°CNi _, CH4
B naGopaTtopuu:
1. N'mpponus kapbuga antoMmHus (NonyvYeHMe meTaHa):
AlaC3 + 12H20 = 4AI(OH)3 + 3CHat

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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2. Peakuna Biopua (B3aMmMogencTBme HaTpus € rarioreHnpon3BoaHbIMIN ankaHoB):

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

2CH3Cl + 2Na — C2Hs + 2NaCl
6) CHs-I + 2Na + I-C2Hs — CH3-C2Hs + 2Nal nunm

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

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

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

amuriam Hampus amaH

4. Katanutnyeckoe rmgpunpoBaHune arikeHoB 1 aJiIKnHOB:

a) CnHa2n + H2z -tkatp — CpHa2n+2
ankew

C2Ha + Hz -300°CNi — CoHe

b) CnHzn-2 + 2H2 - tkal CpHzn+2

arnkuH
CoH2 + 2H2 - tkat CoHg

Cnoco6bl nony4YyeHns arkeHoB

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

OKmaH b6ymeH 6ymaH
— permagpuposanue ankaHoB CaHio —> CaHs + Hz; (t, Ni)
b6ymaH b6ymeH  8000p0od
— pervgporanoreHmpoBaHue ranoreHankaHoB C4HoCl + KOH —> CsHs + KCI + H20;
xnopbymaH  eudpokcud bymeH xnopud  eolda

Kkanusi Kanusi
— gerngporanoreHmpoBsaHune gurarnoreHasikaHoB

CH; - CH; + Zn — ZnCl; + CHy= CHa,
| | IOMHE  XTTopHT 3TeH

(I I | LITHEA
JICUTOPATAH

— gerngpaTtaums cnuptoB C2HsOH —> C2H4 + H20 (npu HarpeBaHum B NpUCYTCTBUK
KOHLeHTPUPOBAHHOW CEPHOW KUCIOTbI)

3anomHume! Mpun peakusix oernapupoBaHns, gernapartauumn, gernaporanoreHMpoBaHus
N OeranoreHNPOBaHNS HY>KHO MOMHUTb, YTO BO4OPOA NPEMMYLLECTBEHHO OTPbIBAETCS OT

MeHee rmaporeHn3npoBaHHbIX aTOMOB yriepoaa (npasuno 3anuesa, 1875 r.)

BbirnonHeHue pabomeoi:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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B nabGopatopun MeTaH MonyyaltT HarpeBaHMeM CMecu auetata HaTpusi C

HaTpOHHOM n3BecTbio (cMecb NaOH + Ca(OH)2).

Onbim 1 [llony4yeHue memaHa

B cyxyo npobupky, cHabxeHHyto npobkon C rasooTBOAHON TPYyOKOW, MOMECTUTb
cMecb 06e3BOXEHHOIO aLeraTta HaTpusi C HaTPOHHOM n3BecTbio (1:2), BbicoTa cnos 6 - 10
MM. 3aKpbiTb NPOGUPKY NPOBKOM C ra3ooTBOAHOM TPYOKOM M 3aKpenuTb B LUTATMBE Tak,
4yTObbl NpobKa GbiNa HEMHOMO HWXe AHa Npobupku. NocTteneHHO nporpeBaTb NPOOMPKY C
ra3ooTBOAHOM TpYyOKOM, HAYaB OKONO AHa, a 3aTeM nepeaBurasi ropenky ganblue, YTobbl

MOrM pearMpoBaTh HOBble MOpLUUN cMecu. Hanucatb ypaBHeEHUE peakLuuu.

Onbim 2 [opeHue memaHa
Mooxeyb BbIAENAKOWMNCA METaH Yy KOHua rasooTBogHou Tpybkown. MetaH roput
roniyboBaTbiM HECBETALLUMMCS NaMeHeM.

Hanucatb YpaBHEeHME peakunn ropeHna MmeTtaHa.

Onbim 3 TlpornyckaHue MemaHa 4Yepes3 pacmeop rnepmaHaaHama Kasusi U 6poMHyH
800y

Mony4yarowminca mMetaH NponycTUTb B 3apaHee MpUroToBfeHHble Npobupku, B
ofHom 13 kotopblx 0,5mn pacteopa KMnOs, a B gpyron 0,5mn 6pomHoN BOABbI.

M3meHseTca nu okpacka 3TUX peakTnBoB?

Moyemy meTaH He obecuBevMBaeT pacTBOpP MNepMaHraHaTa Kanus u OpPOMHYHO

BoaOy?

Onbim 4 Tlony4eHue amureHa U €20 20peHuUe

B cyxyto npobupKy nomMeLiaroT HEeCKONbKO KPYMWHOK Mecka, U CMecb cnupTa C
KOHLeHTpupoBaHHOW H2SO4. 3akpbiBatoT npobupky npobKonm C rasooTBOAHOW TPyOKOM U
OCTOPOXHO HarpeBalT CMecb. Bbigenswowmincs ras nompkuraroT Yy KOHUA rasooTBOAHOM
TPYOKM - OH rOpUT CBETALMMCS NSIaMEHEM.

XnmMnam npotecca:

CH3 - CH20H + HOSO3H - CH3 — CH20SOsH + H20

Takum obpasom, npu B3aumoaencTeum atunosoro cnupta ¢ H2SOs4 npoucxogut

anrngpartauuda cnmpTa:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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H
H—(lj—C—H—>H—C:C—H+H20
| | | |

H OH H H

Boligenswowmnca atuneH ropuTt cCBeTdlnMCA MinamMeHeM. Hanuwute ypaBHEHNE
peakunn. KOHLI,eHTpMpOBaHHaFI KUCIIOTa CepHaa ABndAeTCA OKUCIIUTENEeM. D,ermp,paTau,vm

CNUPTOB ABNsieTCs 06LLMM cnocobom nonyvyeHnss HenpeaenbHbIX YrieBo40POLOB.

Onbim 5 TNpucoeduHeHue 6poma K amurneHy

He npekpaluas HarpeBaHus NpoOMpKN CO CMECho, OMyCKaT KOHEeL, ra300TBOAHOM
Tpybkn B npobupky ¢ OGpomHoM Bogon. bpomHas Boga 6bicTpo obecuBeymBaeTcs
BCreACcTBME NpucoeanHeHms atoma 6poma no MecTy ABONHON CBA3WU. XMMU3M npouecca:

CH2=CHz +Br = BrCH2 - CH2Br

Peakuma obecuBeunBaHnsa BOOHOrO pacTtBopa OpoMa CRyXUT KayeCTBEHHOW

peakunen Ha 4BOVHYHO CBA3b.

Onbim 6 OmHoweHue amurieHa K oOKucaumesnsim
He npekpallas HarpeBaHusi MPOOMPKN CO CMEChLI0, OMYCKaT KOHEL, ra300TBOAHOM
Tpybkn B npobupky ¢ pacteopom KMnOa4. PactBop ObicTpo obecuseyvnBaeTtcs. [1pu aTom

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

KMI’\O4

CHz =CHz+ (0)+H—OH — > HO - CHz — CHz - OH

OTa peakums ABnsSeTCA Ka4eCTBEHHOW Ha OBONHYHO CBA3b.

Bonpochbi 0risi caMornposepKu:

1. lMouemy yrnesogopoAdbl psiga MeTaHa Hag —ankaHamu, napaduHamu,
HacbIWEeHHbIMW, NpeaenbHbIMN?

2. Kakvne cBsisu 00pasyloT atombl yrnepoga mexagy coborM M BOOOPOAOM B
MoJiekynax napagpuHoB?

3. B kakue peakumm mMoryT BCTYNUTb arnkaHbl?

4. Kakune yrnesogoponbl HasblBaloTCA HenpeaenbHbIMnU?

5. Kak nony4atoT aTuneH?

INa6opaTtopHoe 3aHATMEe N2 6 CBoMCcTBa CNMPTOB
Llenb pabomei:

- |/|3y‘-II/ITb CBOWCTBA OAHOATOMHbIX 1 MHOrOATOMHbIX CrnnpToOB.

- Hayuntbcs pacnosHaBaTb 04HOATOMHbIE CINPThI.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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- ChopmupoaTtb komneTeHummn OK 01-07,09

Ucnonb3yemsie ucmoyHuku: [1], [2]

MamepuarnbHoe obecredeHue:

ObopydosaHue: Peakmusenbl:
MuHueT OTUNOBLIN CNNPT
dunbTpoBaHHasa bymara muuepuH
Mpobupku Hatpun
CnunpToBKa deHondTanevH
CTtekngHHasa nanoyka Buxpomart kanus, pactesop

Buxpomart kanus, (kpuctann)

CepHas kucnota, pacrtBop

CepHaﬂ KUCI0Ta, KOHLUEeHTPpMPOBaHHAA

N3oamunoBsbIn cnvpT

EQkvin HaTpun, pacteop

Cynbdat megm, pactesop

Teopemuyeckasi Hacmab:

Mpn M3y4deHUn XUMUYECKMX CBOWCTB HALO 3afOMHWUTb XapaKTepHble peakuumu:
obpasoBaHMe ankorosniaToB, MPOCTbIX M CIOXHbIX 3UPOB, CMOCOBHOCTb K OKUCIEHWUIO,
peakuus germgpartaumm, CyLLHOCTb BPOXEHNA 3TUMOBOro CNupTa.

Heobxoanmo 3HaTb Cnocobbl TEXHUYECKOro MOfyyYeHus u obnactu npuMeHeHus
3TUIIOBOro, METUOBOro, NPONUIIOBOro, BYTUNOBOrO U aMUITIOBOrO CNMPTOB. TEXHUYECKUn
CNMPT NPOM3BOAUTCS U3 HE MULLEBOIO Chipbs (M3 3TUNEHA, aLeTUNeHa N U3 rmaponm3aToB
KneTtyaTkn).

[Mpn 03HAKOMMEHUN C MHOrOATOMHbIMUK CMpTamMu cregyet obpaTnTb BHUMaHWE Ha
3TUNEHINNKOSNb, [MUUEPUH, LWECTUAaTOMHbIN CNUPT — copout. 3anomMHuTe crnocobbl
NnonyyYyeHns rmuuepuHa: TMaponn3oM  XXUPOB, CUHTE30M nponuneHa, OpoxeHnem
caxapucTblX BeLLEeCTB. YCBOWTE XUMUYECKME CBOWCTBA, CBSA3aHHblE C MOLBWMXXHOCTLIO
aToMOB BoAopoda B rMAOPOKCMNax, OCOBEHHO npu B3aMMOAEWCTBUAX [fivuepuHa C
rmapaTaMm OKUCIOB TSXKeNbIX MeTansnoB. HeobxoaguMo OTMETUTL LLUMPOKOE NPUMEHEHUE

rmuuepuHa B pa3rimyHbiX OTpaciidax nuuieBoun NPOMBbILUJTIEHHOCTW.

BbirnoniHeHue pabomeoi:

Onbim 1 ObpasosaHue u 2udposiu3 arKo20s1sImos

lpedynpexoeHue:

Mpn paboTte ¢ MeTannMyeckum HaTpmem Heobxoommo 6paTb ero NMMHUETOM; pe3aTb
HaTpuin Ha bMNbTpoBaHHOM Bymare Cyxum 1 OCTPbIM HOXOM; He BpocaTb 06pe3kn HaTpus

B PaKoOBUHbLI, a TOTYHAC y6paTb B cneuunanbHble CKITAHKW, rde OH XPaHUTCA noa Clioem

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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KepocuHa.

B 0,5 mn 06e3BOXEHHOro 3TUIIOBOrO cnmMpTa MOMECTUTb KYCOYEK OYMLLEHHOIO
MEeTanMyeckoro HaTpusa BENUYMHOM C ropolvHy. lNMogHecTn nNpobupKky OTBEpCTUEM K
nnaMmeHn ropernku - BblAeNAWUNCS Bogopo BocrnnameHsietcd. OcTaBlwMNUCA Ha OHe
GenoBaTbIi 0OCAOOK dTUNaTa HaTpPUA PacTBOPUTL B AUCTUNNIMPOBAHHOM BoAe U [06aBUTb
OAHY Kannto eHongTanenHa.

Uto HabnogaeTca? Hanucatb ypaBHEHUE peakLuumu.

Onbim 2 OkKucrieHue crupmos XpoMogol CMeChbH

Cmewatb B npobupke 2 mn pactBopa OuxpomaTa kanus, 1 mn pasbaBrneHHOMn
cepHon kucrnotel U 0,5 mn atunosoro cnvpta. OCTOPOXHO HarpeTb CMecb — Hanuyue
peakunn OKUCNeHUsi obHapyXMBaeTCs MO U3MEHEHUIO LiBETa pacTBoOpa U XapakTepHOMY

3anaxy YKCyCHOro anbgervaa (3anax s6nok).

Onbim 3 B3aumodelicmgue MHO20amoMHbIX criupmog ¢ 2udpokcudom meou (11)

B gBe npobupku HanuTb no 1 Mn pacTBopa LWernoYn U MO HEeCKONbKO Kanenb
pacTtBopa cynbdaTa Mmeam ao obpasoBaHus ocagka rugpokevuaa meam (11). K nonydeHHomy
ocagky ruapokcuaa meau, B ogHy npobupky npunute 0,5 mn rmuuepuHa.

Uto HabnogaeTca? Hanucatb ypaBHEHUE peakumm.

Bonipocbi 0r1si caMornposepKu:
1. Mo kaknm npusHakam NpMBOAMUTCS Kraccudmkaumsa cnmptos?
2. KakoBbl cnoco6bl MOnyYeHnst 3STUMOBOrO CnvMpTa U3 3TUMEHa U aueTuneHa?

3. KakoBa kayecTBeHHas peakunsi Ha MHOroaTOMHble CMPThI?

INa6opaTtopHoe 3aHATMEe Ne 7 CBoucTBa anbaernaos
Llenb pabomoi:

- Hayuntbcsa pacnosHaBaTth anbaervapl
- CchopmmpoBats komneteHumn OK 01-07,09
Ucnonb3yemsie ucmoyHuku: [1], [2]

MamepuanbHoe obecrieyeHue:

ObopydosaHue: Peakmusesbl:

[Mpobupku AMMMak, pacteop

MeTannuyeckui WTaTus CepHas kucnoTa, pactsop

"a3ooTBOAHAA Tpybka HuTpat cepebpa, pactsop

BogsHaa 6aHs Cynbdat megu, pacTteop
'vapokeva HaTpus, pacTBop
Buxpomar kanus (cyxon)
OTWNoBbLIV CNnpT

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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YKCYCHOKUCTIbIN HaTpu 06€3BOKEHHbIN

ConsiHaga kucnota KOHUEHTPUpOBaHHAA

Teopemuyeckasi Hacme:

Mayuyasa anbgermgpl, HEO6XOAUMO NMOMHUTb, YTO OHU SBMSKOTCA NPOAYKTAMWN OKUCIIEHMS
BTOPUYHBIX CMNMPTOB. [pn pacCMOTPEHUM XMMUYECKNX CBOMCTB anbAeryaoB 1 KETOHOB HYXXHO
OTMETUTb UX BbICOKYHD XUMMUYECKyto akTuBHoCTb. Ocoboe BHMMaHWe crnefyeT obpaTuTb Ha
OKMCMEHNE 3TUX BELLIECTB.

Hy>kHO 3HaTb Nony4eHne, CBOMCTBa U NpUMEHeHVe dhopManbaervaa v auetanegermaa.
Cnegyer o0paTuTb BHMMaHWe Ha TO, YTO dpopmManbgerya BrepBble Obin  NOMnyyYeH
A.M.BytnepoBbiM 13 6pommctoro metuneHa. Ocobo obpaTnTb BHUMAHME Ha NPOMBbILLIIEHHbIE
CrnocoBbl Nosy4YeHns yKCycHoro ansgervaa (no peakuum M.IT. Kyyeposa).

M3yyaa KeTOHbl, crnegyetr obpaTutb BHMMaHME Ha aueTOH, O3HAKOMMBLUMCbL C €ro

CBOWCTBaMMU, CO criocobamm nonyyeHus.

BbinonHeHue pabomsbi:

Onbim 1 ObpasosaHue yKCycHO20 arnb0eauda rpu OKUCIEHUU 3Musio8o20 criupma

B npobupky c rasootBogHonm Tpybkon Bcbinatb 0,5 r GuxpomaTta Kanusi, a 3aTtem
NpUnUTL 2 MN pa3baBneHHON CEPHOM KUCMNOThI U 2 M 3TUIOBOro cnupta. [pu BCTpsaxmBaHum
HabngaeTcs pasorpeBaHNe U U3MEHEHWe LBeTa cMecu. 3akpenuTb NpoBMpKy HaKMoOHHO B
nanke wtatvea U NPUCOEaNHUTL ra300TBOAHYH TPYOKY, KOHEL, KOTOPOMW MOrpy3nTb NOYTU O0
AHa apyron NnpobupKn-npuemMHuka, cogepkallen 2 Mn xonogHon sogpl. [NpnemMHnk nomecTntb
B CTaKaH4YMK C XOorfiogHou BOOOW. locre 3Toro OCTOPOXHO HarpeTb PeakuMOHHYH CMEeCh.
OTroH B NpUeMHMKE NMEET PE3KU 3amnax YKCYCHOro anbgernga. PactBop ucnonb3oBatb Ans

nocneayrollero onbiTa. Hanucatb YpaBHEHNE peaKunn.

Onbim 2 BoccmaHosneHue anb0ea2udom coeduHeHuUl 08yxsaneHmHou medu

K 1 mMn pactBopa wuccregyemoro anbgernga [obaBuTb MOMOBUHHBIA 0O6bHEM
pa3baBneHHOro pacTeopa Lenoyu, a 3aTemM Mo KanmsiM pacTBOp MEAHOro Kynopoca Ao
obpasoBaHuna ocagka. lMonyyeHHy0 cMecb HarpeTb OO 0Opa3oBaHWSA KpacHOro ocaaka

3akucu megun. Hanmcatb ypaBHEHNE peaKUNn.

Onbim 3 BoccmaHosneHue anbdeacudamu coeduHeHul cepebpa
B aoBe TwaTenbHO BbIMbITbIE NPOOMPKM HanMuTb No 1 M pacTBopa anbaernga v

nobaBnTb B Kaxxayro |'|p06l/|pKy no 1 mn CBeXenpurotoBfieHHOro aMmmMmma4yHoro pacrtBopa

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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okucu cepebpa. Harpetb npobupky Ha BogdaHon GaHe. YUTto Habnwogaetca? Hanucatb

ypaBHEHME NPOUCXOOSALLMNX peakLni.

Onbim 4 [lony4yeHue auemoHa U3 yKCYyCHOKUC1020 Hampusi
B cyxyto npobupky nomectuTtb okosno 0,1 r 06e3BOXEHHOro YKCYCHOKUCIOrO HaTpus
(BbicoTa cnost gomkHa 6bITb okono 3 mn). 3akpbiTb NPOOGMPKY NPOBKOM C ra3o0TBOLHOM
TPYOKOM, HWXKHWUA KOHEL,, KOTOpbIA OMyCTUTb B NPoBUpKy c 6-8 kannamu Bogbl. [depxa
NPoBUPKY C YKCYCHOKUCIIbIM HaTpUemM B FOPU3OHTANbHOM MOJSIOXKEHUW, HarpeTb ee B
nrameHn ropernku. lNapbl aueToHa KOHOEHCUMPYKTCA B BOAe, HaxoAswencs BO BTOPOM
npobupke. OuwlyllaeTcsa XxapakTepHbl 3anax aueToHa. [locne ocTbiBaHMS MNepBOM
npobupkn gob6aBnTb B Hee 1 Kanmto KOHUEHTPUPOBAHHOM CONSIHOM KMcnoTel. MNMponcxoant
CUNbHOE BCNeHMBaHWe BCneaCcTBME BblAeNeHnst ABYOKUCHU yrriepoaa.
XnmMnam npotiecca:
CHs—C-ONa +NaO-C—-CH3s > CH3—C—-CHs+NaO-C- ONa
I I I I
O O O @)
Bonpochbi 0risi caMornpoeepKu:
1. Mo kaknm npusHakam NpoBOAMTCS Kraccudukaums anbgerngoB U KETOHOB?
2. Kaknmu cnocobamm MoryT Bb1Tb NONyYeHbl anbaernibl U KETOHbI?
3. B yem cxoacTBO M pasnuyne XMMMUYeckux CBOMUCTB anbaernaoB v KETOHOB?

4. Yto Takoe hopmanbaerng?

NabopaTopHoe 3aHATME Ne 8 CBoncTBa KAPOOHOBbLIX KUCINOT

Llenb pabomoi:

- W3yuntb BaxHenwuve peakumm ana KapboOHOBbLIX  KUACMOT  PasfiMyHbIX
rOMOJIOrMYEeCKNX pSAaoB.

- 3aKkpenuTb HaBblK1 obpalleHnst C KUcnoTamu.

- CchopmumpoBathb komneTeHumn OK 01-07,09

Ucnonb3yemsie ucmoyHuku: [1], [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmuseni:
Ltatme c npobupkamm MypaBbuHas Knucnorta
[Mpobupka ¢ ra3ooTBOAHON TPYOKOW YKCyCHas Kucrnora
CnnpToBKa MacnsaHas kucnoTa

MN3omacngaHaga kucnoTa

OnaTtrnnosbIn adup

MepmaHraHaTt kanus, 2%-Hbli pacTBop

KapboHat HaTpus, 10%-HbIn pacTBop

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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bpomoBasi Boga

A3oTHaga kucnoTta KOHLUEHTPWNPOBaHHasA

MarHum metannmyeckumn

MepHas cTpyxka

Teopemuyeckasi Hacmab:

Heobxoanmo 3HaTb CpaBHUTENbHYID XapakKTEPUCTUKY XUMUYECKUX CBOWCTB
KapbOHOBbLIX  KMUCIMOT WU XUMUYECKUX CBOWCTB HEOPraHUYEeCKUX KUCMOT, CAUPTOB WU
anbaernaos.

BaxHO pa3obpaTbcs B CTpOEHMM DYHKLNOHANBHOW rpynnbl.

Hy>XHO MOMHUTb, YTO M3-3a OOMbLUOM MOABMXHOCTU BOAOPOAA B KapbOKCUMNbHOWM
rpynne npv 3ameweHMnm aTtomMa BOAOpPOAa WM OKCUFPYNMnbl Ha Apyrne aTOMHble
rpynnUPOBKU NOSy4alTCs NPOU3BOAHbIE KACIIOT.

BbinonHeHue pabomsbi:

Onbim 1 Pacmeopumocmb 8 800€ pasriuyHbIX KUCIOM
3 Kannm unm HeCKONbKO KPUCTamMoB KaXaowm U3 UCNbITYEMbIX KACIOT B3GanTbIBalOT
B npobupke ¢ 5 kannsamu Boabl. [opsYMe pacTBOpPbI OXNAXAAT MU OTMEYalOT BblaeneHne

KpuctanmnoB KUCIOT, paCTBOPUBLLUMUXCA JTULLDb MNMpPpW HarpeBaHUN.

Onbim 2 KucnomHblie ceolicmea kapboHO8bIX KUCIOM

a) [elicmeue uHOukamopos.

B Tpu npobupkn nomeLlaloT No Kanne pactBopa YKCYCHOM KMcnoTbl. B 1 npobupky
nomeLLalnT OpaHXXeBOro MeTUIOBOro /1 kanni/, BO BTOPYIO — Kanio fakMmyca, B TPETbHo —
kannio deHondTanenHa. B nepBon npobupke NoABNAETCS KpacHOE OKpaluMBaHue, a BO

BTOPOM — PO30BOE, B TPETbEN pacTBOp OcTaeTcs 6ecLBETHbIM.

6) Bsaumodeticmeue ¢ memarsiamu.

B npobupky nomewarT 2 Kannm pacTBopa YKCYCHOM KUCMOTbl M aobaBnsatoT
HEMHOro marHus. K oTBepCcTUio NOOHOCAT ropsdyro NnyyuHky. Npu aTom Habnwogaetcs
BCMbILWKA, COMNPOBOXAAKLLAACA Pe3KUM 3BYKOM, XapakTepHbIM Af1 BCMbILWKA CMecu
BOAOpOAa 1 BO3ayxa.

HanuncaTtb ypaBHeHue peakuun.

B) Oelicmeue KUCrombl Ha COJlb.
B npobupky HanuBaltT 2-3 Kannu pacTtBopa YKCYCHOM KUCNOTbl U gobaBnsaioT
HECKOSbKO KPYNUHOK kapboHaTa Hatpusa. K oTBepcTuio npobupkn NOSHOCAT rOPSiLLYHO

nyynHy. Jly4rHKa racHert.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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X1UMU3M npouecca: 2CH3-C-OH + Na2CO3 =>2CH3-C-ONa + CO2 + H20
Il Il
O O
Onbim 3 OkucrnieHue wasernesol KUc/iomsl
K kpuctannuyeckon LiaBeneBon kucrnote gobaBuTb HECKONbKO Kanenb pacTtBopa
nepMaHraHata kanma u pas3baBreHHON CepHOM KUCNOTbl. 3akpbiTb NPOOMPKY C
rasooTBOAHOM TPYOKOW, KOHEL, KOTOpOW nomMectuTb B GapuTtoByto Bogy. CMecb HarpeTb.
YTto HabnopaeTca?

HanvcaTb ypaBHeHMe peakumu.

Onbim 4 B3saumodelicmeue orieuHo8oU Kucriomsl ¢ 6poMom
Hanute B npobupky 0,5 mn GpomHOM BOAbl M A06aBUTbL HECKOSBLKO Kanenb

ONENHOBOWN KMCNOTbl. BCTpaxHyTb. UTo Habnogaetca? Hanucatb ypaBHEHME peakuuu.

Bonpocbl 0risi caMornposepKu:

1. Kak nponsBoaunTtcs knaccugukaumsi KapboHoOBbIX KNCNOT?

2. Kak pokasaTtb, 4TO KapOoHWMbHas M TMAPOKCUNbHas rpynnbl B MOMeKynax
BNUAOT ApYr Ha apyra?

3. Kak pasnuuatotcsi no cune mypaBbWHas U YKCyCHasi KUCIOTbI?

JNa6opaTtopHoe 3aHaATMEe N2 9 CBoMUCTBa yrneBoaoB
Llenb pabomei:

- 3yunTb cBOMCTBA YrNneBsonoB
- CchopmumpoBatb komneTeHumn OK 01-07,09
Ucnonb3yemsie ucmoyHuku: [1], [2]

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmuenbi:
LUtatne ¢ npobupkamu ["ntoKo3a, pacTBop
Mpobupka ¢ rasooTBOAHON TPYOKOM ['vapokcua HaTpud, pacTBop
CnunpToBKa Cynbcat meam, pactesop
OunctnnnupoBaHHag Boga

Teopemuyeckasi Hacmb:
XuMuyeckne CBOWCTBa [JOKO3bl, Kak W  OpyrMx anbgo3, obycrnosneHbl
NPUCYTCTBMEM B ee MOrfeKyrne: a) anbgerngHon rpynnel; 6) CNMPTOBLIX MOPOKCUIOB; B)

nonyaueTanbHOro (FMUKO3WAHOro) MMapoKcuna.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHsawemycsi 8 1C Konnedx
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BhbinonHeHue pabomsi:

Onbim 1 [Jokazamernibcmeo Hanu4usi 2uOPOKCUITIbHbIX 2Py 8 2/THK03e

B npobupky nomeryarot 1 kannw pacteopa rfoko3bl U 5 kanenb pactBopa €akoro
HaTpa. K nony4eHHon, cmecun gobasnsatoT 1 kannto pacteopa cynbdata megm 2Cu(OH)2 u
BCTPAXMBAIOT cogepxmmoe npobupku. O6pasytowminca "BHavane ronyboBaTbiX 0Cadok

rmapokcnaa mean CuOH MrHOBEHHO pacTBOpsieTCsl, MonyvaeTcs Mpo3paydHblii pacTBoOp

caxapaTta Meau, nmetowmi crnabyro okpacky: CuSO4+2NaOH — Cu(OH)2+Na2S04
HCO HCO
HCOH HCO c
HCOH +Cu(OH); —= HCo —™U
HCOH HCOH +H;0
HCOH HCOH
H,COH H,COH
rniokosa caxapar megmn

MoHocaxapuabl B3anMoLenCTBYOT C MTMOPOKCUMAOM, a TakKe C OKCuaamMu TsHKenbiX
MeTannoB, Nogo6HO MHOroaToMHbIM cnMpTaM. [py 3TOM BOAOPOA MMAPOKCUNbHBLIX TPy
3amMeLlaeTcs Ha MeTann n obpasyloTcs "Npon3BoAHbIE MOHOCaXapyaoOB TUMNa ankoronsaToB
Ha3blBaeMble caxapamu.

Pacteopenne rugpokcnga megu(ll) Cu(OH)2 gokasbiBaeT Hanuume rmapoKCUnbHbIX

rpynn B rroko3e.

Onbim 2 OKkucneHue anKo3bl 2uOpPoKcudoM Medu 8 rnpucymecmeuu Wesoyu

K nonyyeHHOMy B npeablgyliem OnbiTe LEenoYHOMY pacTBOpPY caxapaTta meau
pobaensawT 5 — 6 kanenb Boabl (BbiCOTa CrOst XUAKOCTAX AO0fkHa ObiTb 10—15Mm).
Copepxnmoe npobupke HarpeBakoT Hag NNaMeHEM ropenku, aepxa nNnpobupKy HaKMOHHO,
Tak 4ToObl HarpeBanacb TONMbKO BEPXHAS YacCTb pacTBOpa, a HWXKHAS ocTaBanacb 6e3
HarpeBea (ansa KoHTpons). NpyM OCTOPOXHOM HarpeBaHUM OO0 KUMEHUSI HarpeTast 4yacTb
CMHEro pacTBopa OKpalUMBaeTCs B OpaHXEBO—KENTbIA LBET Bcreactsne obpasoBaHus
rmgpokenga megu(l) CuOH. Tlpu 0Gonee nNpoOoOMKUTENBHOM HarpeBaHUM MOXET

obpasoBaTbCs KpacHbIn ocagok okenga meau (1) CuO.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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O
cu - [O] + 2CuOH + H,0
\
OH
Cu—"0H
\ OH

2CuOH —-Cu;0 +H;0

Bbligenaoowmxca npu  BOCCTAHOBMEHUM TMApoOKCMAA Meau Kuacropod uaeT Ha
okucneHue rmnwoko3bl. OkMcneHne MoHocaxapuaoB B LLENOYHOM cpeae NpoTekaeT CroXHO,
C pas3pbiBOM MoOSekyn K obpasoBaHMem 6onee npocTbix Monekyn, obnagarowmx
BOCCTAHOBUTENbHbIMM CBOWCTBaMW, H-p, dopmanbaernga, auetanbgermga w ap.
coeavHeHusi. B weno4Hon cpede npoTekaeT CrOXHO, C pPaspbiBOM MOMEKYn U
obpasoBaHnem 6Gonee nNpocTbiXx Monekyn, obnagawwmx BOCCTAHOBUTESNbHBLIMU

cBOWCTBaMu Hanpumep, dopmanbaernaa, auetanbagernaa u Apyrmx COeANHEHUN.,

Bonpocbi 0nsi camornposepku:

1. Kakne BelLecTBa OTHOCATCSA K Knaccy yrnesogoB?

2. o kakoMy NPUHLMNY yrneBoabl 4ensTCA Ha MOHO-, AN- N Nonucaxapuabl?

3. W3 Kakmx (PyHKUMOHAmNbHbLIX FPYMMn COCTOAT MOJSEKyfnbl MOHocaxapugoB? YTto

Takoe anbao3bl U KeTo3bl?
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