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BBepgeHue

MeToanyeckme ykasaHUs MO BbINOSTHEHUIO FTABOPATOPHbBIX 3aHATUN COCTaBEHO B
cooTBeTcTBUM C paboyen nporpammon amcumnnunHbl OOL.12 Xumua gna obyyatomxcs
no cneuyunaneHoctn 09.02.07 WHpOpMaUMOHHbIE CUCTEMbI U NporpaMMmpoBaHue
(AoMuHucTpaTop 6a3 faHHbIX).

Pabouen nporpammont npegycmoTpeHo 10 akageMmnyecknx 4acoB Ha npoBefeHune
5 nabopaTopHbIX 3aHATUN.

Llensto  npoBedeHusi  nabopaTopHbIX  3aHATUW  9BMSETCA  3aKpenrneHue
TeopeTU4ecknx 3HaHun, oTpaboTka NMpuemMoB U nNpuobpeTeHne HeobXOOUMbIX HaBbIKOB
nabopaTopHbIX nccneaoBaHni. JTabopaTopHbIn NpaKTUKyM HanpasneH Ha
CTUMYNUPOBaHME MO3HABaATENbHOMO MHTEpeca OOyvyalLlmMXcs U  OPUEHTMPOBaH Ha
OyayLuyto npodeccmoHanbHyo AeATENbHOCTb.

lMepen nposegeHneMm nabopaToOpHOro 3aHATUA  oby4vawowmecd  06sa3aHbI
npopabotaTtb COOTBETCTBYKOLUMA MaTepuan, YACHUTb UeNb 3aHATUS, O3HAKOMUTbCS C
cogepXxaHnem 1 nocnegoBaTenbHOCTBIO €ro NpoBeAeHusl, a npenogaBaTtesnib — NPOBEPUTL
X 3HaHWS N TOTOBHOCTb K BbIMOSTHEHUIO PaboTbl, MPOBECTU WMHCTPYKTAX MO TEXHWUKE
B6esonacHoCTMW.

JTabopaTopHble 3aHATUS BbINOMNHATCA B 06opyaoBaHHOM kabuHeTe xumuun. Ons
BbINONHEHUs nabopaTopHOro 3aHATUS yyebHas rpynna pasbveaeTcs Ha ABe noarpynmnbl
(no 12—15 yenogek). HekoTopble OMbITbl MOrYT ObiTb BbIHECEHbI HA OEMOHCTPALNOHHbIN
akcnepumeHT. [lepen BbINONMHEHMEM MepBOro nabopaTopHOro 3aHATUS NPOBOAMUTCSA
BBOAHbIA MHCTPYKTaX Mo TexHuke 6GesonacHocTn Ans yyawmxcs o6 obwimx npasBunax
paboTbl M noBedeHna B nabopatopum MO cneuuanbHOW WHCTPyKunn. OTmeTka o
npoBeAeHN BBOLHOMO MHCTPYKTaxa No TexHUKe 6esonacHoCTU genaetcs B crneumanbHOM
XypHane nog pocnucb Yyyawwmxcs. [lpu nogrotoBke K nabopaTOpPHOMY  3aHATUIO
npenogasartenb M nabopaHT NPOBEPSAOT MCNPaABHOCTL Heobxoammoro obopyaoBaHUSA U
KOMMneKkToBaHme pabodero MecTa yyallerocs.

[Mocne BbINOMHEHMS ONbITa 06yYaLNNCA OOIMKEH 3anucaTth pesynbTaT UCMbITaHUS
C npuBeAeHNEM Heobxoaumbix Tabnuu, ypaBHEHUN peakuun u pacdeTHbiX dopmyn. B
KOHLle oTyeTa no nabopaTtopHOMy 3aHATUIO OBy4valoWMNCa OOSDKEH caenaTb 3aknioveHne
(BbIBOA), COMOCTaBMB OMbITHblE [daHHble C TEeOopeTUYEeCKMMU  BblKNnagkamu, Cco
CrnpaBoOYHbIMW AAHHBIMWN.

3anvcn genarTcs NakoHUYHO M akKypaTHO B creuuanbHOn TeTpagu, Tabnuubl u

rpacoukn — KapaHgaLloM.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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B npouecce BbiNnonNHeHUs nabopaToOpHbIX 3aHATUN HeobxoaMmo pas3BMBaTb
no3HaBaTesbHbIN UHTEPEC, CaMOCTOATENbHOCTb oObyvatowlerocs, obpawaTb ocoboe
BHUMaHWE Ha WHTErpaTvMBHbLIA NPUHUMN B OOy4YeHun, NpuBMBaTb CTyAeHTaM yMeHue
TWaTenbHO BLINONHATE paboTy, OGepexHo OoTHOCUTbCA K nabopaTopHoOW nocyae u
npnbopam, 3KOHOMHO pacxodoBaTb peakTMBbl, CTporo cobnogate Mepbl 6e30nacHoOCTU
npu paboTte B kabuHeTe, paunoHanbHO UCNonb3oBaTh paboyee Bpems.

KoHTponb 1 oueHka 3HaHuK, oby4vatoLmxcsa A0MKHbI NPOBOAUTLCA CUCTEMATUYECKN
nocrne wu3yvyeHust Kaxgowm Tembl npeameta. OTO LOMMKHO OCYLLUECTBNATbCSA NyTem
PpOHTANLHOIO U MHAMBMAYANbHOrO OMnpoca, TEeCTUPOBAHWUSA, 3aLUUTON KOHTPOSbHOM
3agayn no pesynbtatam cobecegoBaHus BO BpeMda nabopaTtopHbiX 3aHATUNA. [pn oueHke
nabopaTopHOro 3aHATUA YYUTLIBAOTCA TEXHUKA €€ BbINOMHEHNS, Ka4eCcTBO ohopMieHns
nabopaTopHOro XypHana, TO4HOCTb pe3ynbTaToB aHanuaa.

Mocne kaxpgoro nabopaTopHOro 3aHATUA npoBoaMTCcA 3adveT. Ha 3advete
obyvyarowmmncs OOMMKeH: 3HaTb TEOPUD MO [AHHOWM Teme; MOSICHUTb, Kak MpPOBOAMTCS
nabopaTopHbLIN JKCMEPUMEHT; YMEeTb MpoaHanuanpoBaTb MNOSyYEeHHble pe3ynbTaTthl (B
COOTBETCTBUM C OCHOBHbIMM TPEBOBaHUAMWU K 3HAHUAM W YMEHUAM MO AaHHOW Teme
paboyen nporpammbl).

B pesynbTate ocBoeHusa maTepmana no nabopaTtopHbIM 3aHATMAM Yy obyyaroLmxcs
dopmupytotcsa cnegyrowme komneteHumn: OK 01, 02, 04, 07.

K BbINnoNHEeHMIO NabopaTopHbIX 3aHATMI ObyYatoLmMecs 4ONYCKaTCA TOMNbKO nocne
NMPOXOXAEHMS UHCTPyKTaxa W oby4vyeHns npaBwuiam TexHWkM ©OesonacHoctn u
NPOTMBOMOXAPHbIM NpaBuriamM, MNPOBEPKM YCBOEHWUS MNpaBUil U COOTBETCTBYHOLLENO
ochopmreHnsa gonycka k pabote B cneumanbHOM XypHare.

MpaBuna TexHukn 6e3onacHocTn. OByvalomMecs HeCyT NNYHYO OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHUn TEXHMKM BE30MacHOCTH.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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MNMepevyeHb NaGOpPaTOPHLIX 3aHATUMN
Kon-
Ne n/n HanmeHoBaHMe nabopaToOpHOro 3aHATUA BO
YyacoB
1 OsHakomrieHne ¢ nabopaTopHbiM obopydoBaHWeM W npaBuiamu o
TEXHUKN Be30nacHOCTU
2 KayecTBeHHbIe peakumn Ha HeopraHMyeckne BeLlecTsa 2
3 Peakuun noHHoro obmeHa 2
4 M3y4eHne cBOMCTB MeTaHa 1 aTuneHa 2
5 M3yyeHne cBOMCTB anbaerngoB 2
NToro 10

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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JNNTabopatopHoe 3aHsATHME Ne 1 O3HakoMneHune ¢ nabopaTopHbIM 06OpyAOBaHUEM U
npaBuriaMmm TeEXHUKU 6e30MacHOCTH

Llenb pabomei:

- WM3yunutb npaBuna TexHukn 6GesonacHocTM npu  pabote B XMMWUYECKOW
nabopartopuun (kabuHeTe).

- [lo3HakOMUTBCA C YCTPOMCTBOM UM OCHOBHbIMW MNpUEMamMu obpalleHns ¢
nabopaTtopHbiM 06opyaoBaHMEM.

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

Ucnonb3yemble ucmoyHuku: [1], [2].

MamepuanbHoe obecrieqyeHue:

INNaBopaTtopHoe obopyaoBaHue: WTaTMB, NPOOMPKK, CNMPTOBKA, MEPHbLIA LUMNUHAP,
lwnaTenb, XMMUYECKUA CTakaH, CTynka M NecTuk, nuneTka, BOPOHKa, (hurbTpoBanbHas
Oymara

1. U3ydyumb npaeuna mexHuku 6e3onacHocmu (Kpamko ogopmMumb 6
mempadsb)

MpaBuna TexHukn 6e3onacHocTn. Obyyaromecs HeCyT JIMYHYIO OTBETCTBEHHOCTb
3a HecobngeHne TpeboBaHUn TeXHUKN Be3onacHocTu. [lanee nepeyuncrieHbl OCHOBHbIE
TpeboBaHUsA TEXHUKM BE30NacHOCTH.

1. Mpwn BbINONHEHMM NAaBOPATOPHbLIX 3aHATUIN cnegyeT CTPOro PyKoBOACTBOBATLCS
mMeToandeckumm nocobuamun. Jlioboe OTKIOHEHME OT METOAMKM WNKU Mnopsigka aHanusa
BO3MOXHO TOJSIbKO C pa3peLleHunst npenogasaTens.

2. PaboTasi ¢ XMMUYECKMMN peakTnBamu, HeobxoamMmo mnsberatb MX nonagaHus Ha
pykn. Henb3sa TporaTb nuMuUO W rnasa pykamu B npouecce paboTtbl. 3anpewiaetcs
NPUHMMAaTL NuLLy B KabuHeTe, B T.4. XXeBaTenbHYyK pe3unHKy. [Nocne paboTbl HEOBXo4MMO
TWaTenNbHO BbIMbITb PYKN.

3. 3anpewaetca npoboBaTb XMMNYECKNE BELLLECTBA Ha BKyC. HoxaTb xmmuyeckne
BELLECTBA MOXHO, TONbKO Hanpaenss K cebe napbl MnNu rasbl ABMXKEHWEM PYKU, @ He
BObIXasi 3anax NosHOW rpyablo.

4. [Ona paboTbl MOXHO WCNONb30BaTb TOMbKO PEaKTMBbl, HaxoaslMecs B
XUMMYECKOW Nocyae, CHaAbXeHHOM 3TUKETKaMU C Ha3BaHNAMM PEAKTMBOB.

5. 3anpelaeTca HaKNOHATL Hag COCYAOM, B KOTOPbIA HAanNMBAETCS XNOKOCTb UMK B
KOTOPOM OHa HarpeBaeTcsa (KMMWT), Tak Kak OpbI3rK >XWOKOCTM MOryT nonacTb B JMLO U

rnasa. 3anpeLyaeTcs HarpeBaTb XUOKOCTU B repMeTUYECKM 3aKpbITOM nocyae.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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7. Tpn nepemelieHUn KOnb N XUMUYECKUX CTaKaHOB C FOPSYMMM XKUOKOCTAMM
HY>XHO cObBNt04aTb NOBLILEHHY OCTOPOXHOCTb.

8. BanpewaeTcs BKMNOYEHME MNOCTOPOHHUX 3ANEKTPONPUOOPOB, B YACTHOCTU
3apsAnHbIX YCTPONCTB MOOMMBbHbIX TeNedoHoB, 6e3 pa3spelueHns npenogasaTens.

9. lNpu HarpeBaHun BelwlecTBa B Npobupke e€ cHayana HeobXoaMMO LENUKoM
nporpeTb Hag nraMeHeM; OTBEpCTUE NPOOMPKM HanpaBnATb B CTOPOHY OT cebs, n oT
cocefen.

10. Cobnogate ocobyto OCTOPOXHOCTb Mpu paboTe C egkMmu BellecTBaMn —
kncrnotamm un wenodamn! Mpu pasbaBneHnn KACNOTY MEANIEHHO HanmMBakT TOHKOW
cTpyvkon B Boay!!!

lMepeasi noMowb Npu HecHYacmHbIX cly4dyasx

Mpwn oxorax Heobxoaumo cobniogaTth crneayoLlme npasuna:

- NpW nonagaHuM KWUCMNOT M LWeNnodYen Ha KoXy W npu Hebonblom oxore
NnopaxeHHoe MeCTO HeMeAfleHHO MpoMbIBalOT 6GOMbLMM  KOMMYECTBOM  MPOTOYHOM
BogonpoBoaHoun Boabl B TedeHme 10 - 30 MuH;

- NpU TEepMUYECKMX oOxorax nocrne o6paboTkm BOAON OOONCKEHHOE MECTO
NPOMbIBAOT PacTBOPOM MepMaHraHaTa Kanua unm 3TUMOBbIM CMPTOM U CMa3sbiBaloT
Masblo OT OXOroB;

- NPU XUMNYECKMX OXKOrax KMCroTon oboxcKeHHOe MecTo nocre obpaboTkn Boaoun
npombIBalOT 5 % - HbIM PacTBOPOM NUTLEBOW coAbl. [pn oxore Lenoybio 060X KeHHoe
MecTo nocne ob6paboTkm Bo4oM NPOMbLIBAKOT 5 %-M pacTBOPOM YKCYCHOW KUCIIOTbI;

- NPU 3HA4MTENbHbIX MNIOWaAAX MOpPaXeHns wunM npu nonagaHum KUCNOT U
LLlenoyen B rnasa Heobxoanma cpovHasa MeanUMHCKasi MOMOLLb.

B cnyyae nopesa paHy cnegyeT obpaboTaTtb pacTBOpoM Moga Wnu nepokcmaa
BOogopoAa.

Mpwn 3acopeHnn rmas TBepabiMU YacTuuamMu He TepeTb rnasa, He AenaTb NonbIToK
camMoMy yaanuTb COPUHKY, a HEMELEHHO 06paTUTLCS K Bpayy.

Mpn oTpaBneHMn XMMUYECKMMM BeELLECTBaMM HeoOXOAMMO BbI3BaTb Bpada W
OAHOBPEMEHHO MPUCTYMUTb K OKa3aHuM NepBOW nomown. Ecnu oTpaBneHune Bbi3BaHO
BObIXaHNEM SO0BUTbLIX MApOB MM ra3oB, HeEOOXOOUMMO BbLIHECTM MNOCTpPadaBLUEro Ha
CBEXWN BO34YyX, €CNKN XE€ OHO MPOM3OLLNO B pesdynbTaTe nonagaHus siga BOBHYTPb —
Bbl3BaTb PBOTY M AaTb NPOTUBOSAME, B Crydae HeOBXOoAMMOCTU caenaTb UCKYCCTBEHHOE

ObIXaHune. MCKyCCTBeHHOG ObIXaHne npoTnBONOKa3aHo Nnpu oTpaBiiEHNN XITOPOM.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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2.1 Paccmompemb u Hapucoeamsb CriupmoeKy, o603Ha4umpe €é cocmaeHble
qacmu

Qi

Jluek

Kphilxa-xoanavox
Cocyn
(peaepayap)

PucyHok 1 — Cnupmoseka
lNpasuna pabomel co criupmMosKou:
1.CHATb KONnayok
2.MpoBepuTb NAOTHO N NpuneraeT AUCK K OTBEPCTUIO cocyaa
3. 3axeyb cnMpTOBKY ropsilen cnudkon (HEJIb35 SAXKUTATE CMNINMPTOBKY OT
[PYIrOv FOPSLLIEV CMIMPTOBKM!)
4. MNoracuTb CNNPTOBKY HAKpPbIB NiaMs KOrnavykom.

2.2 U3yyumb cmpoeHue niameHu, coeslamb PUCYHOK:

CTPOEHME NMNNAMEHU

MeHee spkoe,
camoe ropsuee(3)

apkoe,ropsivee(2)

PucyHok 2 — lNnams

3. Paccmompemsb u Hapucoeamb 06pa3ybl XUMU4YecKkol rnocyobl

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyansHocmb 8epcuu No opueuHany, xpaHsauwemycs 8 1C Konnedx
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Tabnuya 1 — HasHa4yeHuUe 0CHOBHO20 XUMUYeCKO20 0bopydosaHUsi

HasHayeHue

PucyHok

A0

rarus

C apc N—Hlpkd MU

— ——

\ Y,

— -

XuMuyeckmn
CrakaH

sssbessalersabornel

Mepubin
LMTMHILP

Konba
KOHWYecKas

[Tunerxa

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyansHocmb 8epcuu No opueuHany, xpaHsauwemycs 8 1C Konnedx
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Crynka
M 1eCTUK

Boponka

HInarens

Copopmynuposamb 6b1600, 0b60ocHOBag8 HeobxoOumocmb cobritoOeHUs rpasusl

mexHuKku be3onacHocmu.

Jla6opaTtopHoe 3aHATHME N2 2 KayecTBeHHble peaKkuu Ha HeopraHM4Yeckue BellecTBa
Llenb pabomoi:
- No3HaKOMUTBLCA C KaYEeCTBEHHBIMWN peakL UMM,
- I3yunTb cnocobbl pacno3HaBaHMs KaTUOHOB.
- I3yunTb cnocobbl pacno3HaBaHWUs aHUOHOB.
- CchopmmpoBatb komneTteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnbsHoe obecrieyeHue:

ObopydosaHue: Peakmusbi:

Mpobupku 'mopokcma HaTpusi, pacTeBop
CnupToBKa 'mapokcna Kanbuns, pacteop
CreknsgHHasa nano4ka A30THas K1cnoTa, pacteBop

ConsHas kucnoTa, pacTBop

Xnopua 6apus, pactBop

Xnopua HaTpusi, pacTteop

Xnopva aMMOHWsI, pacTBOp WK TB.

Cynbdat HaTpus, pactBop

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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Cynbdat marHusi, pacTeop

Cynbdat kanus, pacteop

KapboHaT HaTpus, pacTBop

HuTtpat cepebpa, pacTsop

Teopemuyeckasi Hacmab:

KauyecTBeHHble peakumn — 3TO peakumm, N03BONSLWMNE AoKa3aTb HanM4ymMe Toro nnu
WMHOro BellecTBa (MoHa) B cpeae unu npucyTcTene pyHKLUMOHANbLHOW rpynnbl B BELLECTBE.

AHanusvpyemble BeLlecTBa MOryT HaxOOUTbCA B  PasfUYHbIX arperaTHbIX
COCTOSIHMSAX (TBEPOOM, >XMAKOM M rasoobpasHom). C TO4YkM 3peHnsa Habnwogaembix
apeKkToB  BCe  peakumm OOHapyXeHWs  MOXHO  pasfeniMtb  Ha  HEeCKOSNbKO
rpynn: obpa3oBaHNe XapakTepHblIX OCA[KOB, pPacTBOPEHWE BeLlecTBa, MNOsIBIieHMEe
(n3mMeHeHne) okpacku, BblaeneHne rasoB, UI3SMEHEHMEe 3anaxa, okpallnBaHue niameHu.

Tabnuua 2 — KayeCcTBeHHbIe peakunn Ha KaTMOHbl U aHUOHDbI

KaTtuoH Bosnencreine unv MpusHakn YpaBHeHe peakumnu
peakTus
KATWOHBbI (+):
H+ NHaunkaTtopsl: KpacHoe okpalunBaHune
(kncnas |nakmyc, MeTUIOBbLIN -
cpena) OpaHXeBbIn
Lit Mnams KapMnHoBo-KpacHoe )
OoKpalLMBaHue
Na* Mnams PKenTtoe okpawmBaHue -
K* Mnams drnoneToBoe oKpalumBaHme -
Ca? Mnams Knpnn4yHo-kpacHoe okpalumBaHue -
g2+ Mnams KapMnHoBo-KpacHoe )
OoKpalLMBaHue
Mnams PKenTo-3eneHoe okpalumBaHue -
Ba?* S04% BbinageHue 6enoro ocagka, Ba?*+ S04>— BaS04]
HepacTBOPMMOrO B KMCMOTax
Mnams 3eneHoe okpalumBaHue -
cu2t Bopa 'mopaTnpoBaHHbIE UOHbI )
Cu?* nmeltoT ronybyto oKpacky
OH- Ocapnok rony6oro LseTa Cu?*+20H- — Cu(OH)2|
Pb2* S BbinageHne yepHoro ocaaka Pb%* + S* —PbS |
Ag* CrI benbii TBOPOXNCTLIN 0CafokK Ag* +CI—AgCl |
ekcaumnaHodeppar [BbinaaeHne CMHero ocaaka K*+ Fe?*+ [Fe(CN)s]*
(M) kanuga (ocapok TypHOyneBa CuHb) — KFe[Fe(CN)e)a
(kpacHasi KpoBsiHasi 3Fe?*+2[Fe(CN)s]*
Fot conb) Ks[Fe(CN)g] — Fes[Fe(CN)elo
OH- O6BbeMHBIN XNONbEBUOHbIN Fe?* +20H —
ocagok 6enoro(ceeTno-3eneHoro)|Fe(OH)z|
uBeta, bypetowmin Ha Bo3gyxe B
pesynbTaTte OKNCNEHNS

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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BbinageHue cuHero ocagka

K+ Fe3* + [Fe(CN)el*

"ekcaumnaHodeppar|(ocagok 6epnmHckas nasypb) — KFe[Fe(CN)e] |
(1) kanusa 4Fe3 + 3[Fe(CN)es]*
(xenTas — Feq[Fe(CN)es|
o KpoBSHas Ccorb)
€ Kas[Fe(CN)s]
Popanng-mnoH MNosiBNeHne sipko-KpacHoro Fe3*+3NCS- =Fe(NCS);
NCS- OKpaLlMBaHUS
OH- O6beMHbIN XNonbeBUOHbLIV Fe3*+30H" — Fe(OH)3|
ocafok 6yporo upeTta
Lenoyb BbinageHue o6bemHoro ocagka |APR* +30H — AI(OH)3|
AP (aM(bovTeprle Genoro uBeTa, pacTBOPAOLLMNCS
CBOWCTBa B M30bITKE LLIENOYM 1 pacTBopax
rmapokcuaa) Knucnot
Lenoyb BbinageHue o6bemHoro ocagka |Zn?*+20H- —Zn(OH)z|
712+ (aM(bovTeprle Genoro uBeTa, pacTBOPSOLLNNCS
CBOWCTBa B M30bITKe LLIEeNoYM 1 pacTBopax
rmapokcmaa) Knucnot
NH.* Llenoub, 3anax ammuaka NH4*+OH— NH3T+ H20
HarpeBaHue
AHWOHBLI(-):
MuankaTtop Jlakmyc |CuHee okpalumBaHue -
NuaunkaTtop ManuHoBoe okpalunBaHue )
OH- deHondTanenH
NuaunkaTtop PKentoe okpalumBaHmne )
MeTunopaHx
F- Ca?* Benblii ocanok Ca?* + 2F = CaFal
N benbin TBOPOXMCTBIN OCaOoK, . _
Cr Ag HepaCTBopEMbM B HNOsﬂ Ag® + CI”=AgCIv
N CBeTno-XenTbi 0Caaok, . _
Br- Ag HepacTBOPUMbIii B HﬂNoe, Ag" + Br = AgBre
- Agh PKenTelit ocanok, Ag* + |- =Agld
HepacTBopuMbIn B HNO3
S042- Ba?* Benbiit ocagok Ba?* + SO42= BaSO4{
benbin KpucTannMyecknm ocagok Ba?" + SO5* = BaSOsv
SO42- Ba® pPacCTBOPUMBbINA B KUCIOTax 'BaSOsy + 2H" = Ba*" +
SO,T + H20
H* 3anax ropsiLei cepei S032-+2H* =H,0 +S0,T
Cu?* YépHbIii 0cagok Cu?* + S2 = CuSY{
Pb2* UY8pHbIN 0caaok Pb2* + S2- = PbSY
o Ag* U&pHbIl 0cagok 2Ag* + S2- = AgoSl
b BblgeneHue rasa ¢ 3anaxom S2- + 2H* = H,ST
TYXIbIX 1L
. . TYOEHUCTbIN K . e o ,
S0 H Spgﬁﬁmegom ' 0Ca0K DH* + SiOs> = H,Si0s)
COs2 Ca2t benbln ocagok, pacTBOPUMBINA B COs% + Ca2* = CaCOsl

KMCrnoTtax

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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o BblaeneHune yrnekucnoro rasa CO3% +2H*= H,0+CO,T
6e3 3anaxa
Cun Bblaensetcsa 6ypbin ¢ pe3kum 2NaNO3 + H2SO4=
NO+  [KOHLIEHTOVDOBAHHAS 3anaxom ras u conb ronyooro 2HNO3k) + NaxS0Oq4
3 H HpSF()) LuBeTa 4HNO3 + Cu = Cu(NOs);
2o + 2NO2 + 2 H,0
PO43- Ag* Ocapok »enrtoro uBeTa 3Agt +P0O4% = AgsPO4¢

BbinonHeHue pabomei:

Onbim 1 ObHapyxeHue kamuoHa bapusi

[na noaTBepXaeHnsa Toro, YTo B xnopuae 6apus cogepXxmTcsa KaTuoH bapus,
HeobxoauMmo K ero pacTBopy AobaBuTb pacTBoOp cynbdaTa HaTpus, B pesynbTaTe peakunm
obpasyeTca 6enbin ocagok:

BaCl, + Na2SO4 — 2NaCl + BaSO4)|

Ba?* + 2CI- + 2Na* + SO4> — 2Na* + 2CI- + BaSO04|

Ba?* + SO4> — BaS0a4|

Onbim 2 ObHapyxXeHue kamuoHa MagHusl

[nga nogTBepXaeHus Toro, YTo B CyrnbdaTte MarHMs COAEePXXUTCH KaTUOH MarHus,
Heobxoanmo K ero pacTtBopy Ao6aBWTb pacTBOp rMApoKcuaa HaTpus, B pesynbTtaTe
peakuumm obpasyeTtca 6enbii ocagok:

MgSO4 + 2NaOH — NaS04 + Mg(OH)2|

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

Mg?* + 20H- — Mg(OH)2|

Onbim 3 ObHapy)xeHUe KamuoHa aMMOHUS

K TBEpOOMY Xxnopuay ammoHunst Heob6xoaMMo K 4o6aBUTb MMAPOKCUA Kanbums. Ons
yBENMYEHMS CONPUKOCHOBEHNS NITOLLAAN PearnpyoLmx BELWECTB, HaA0 CTYMNKON
pacTonioyb KOMMNOHEHTLI. [locne npoTekaHns peakummn bygeT YyBCTBOBATLCS 3anax
amMmMumaka:

2NH4Cl + Ca(OH)2 — CaCl, + 2NH4OH (NH31 + H20)

2NH4* + 2CI- + Ca?* + 20H- — Ca?' + 2CI" + 2NH3?1 + 2H.0

2NH4* + 20H — 2NH3t + 2H20 cokpamumb 6cé€ Ha 2

NHs* + OH- — NH3t + H20

Onbim 4 KayecmeeHHas peakyusi Ha cyrbtham-aHUOH

MomecTuTb B Npobupky 3-5 kanenb pactBopa cynbdata kanus K2SO4 1 fobasBbTe B
3Ty e npobupky 3-5 kanenb pactBopa xnopuga 6apus BaCl,. ObpasyeTtcsa 6enbii ocagok
cynbdaTa 6apus. Nocne oTcTanBaHMs CrnenTe ¢ ocagka XuakocTb U aobaBbTe K ocagky
2-3 kannu pacTtBopa CONsiHOM KMcnoTbl. Y6eanteca B TOM, 4TO Genbi ocagok BaSO4 B

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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Hel He pacTBopsieTcs. BbiBoa: 06HapyXuTb cynbdaT-aHMOH MOXHO npubaeneHnem cone
Gapus. BoinapaeT 6enbiit ocagok cynbgarta G6apusi, HepacTBOPUMOro Aaxe B CUNbHbIX
KucnoTax.

Hanucamp ypasHeHUs1 8bINOMHEHHbIX peakyuli 8 MOMEKYSIPHOM U UOHHOM (MOJSIHOe

U cokpauwieHHoe) sude:

Onbim 5 KayecmeeHHasi peakyusi Ha kapboHam-aHUOH

K 3-5 kannsam pactBopa kapboHaTa Hatpus Na:COz pgobasbTe 3-5 kanenb
pactBopa BaCly, Habnogaa obpasoBaHue ocagka BaCOs. Nocne oTcTtaMBaHusa cnnTb C
ocagka XuOKoCTb W MOAENCTBOBaTb Ha OCafdoOK COMsHOM (2-3 Kannu) unm asoTHOW
kncrnoTton, Habngasa soigeneHne CO»2. YpaBHEHUS peakumm NpMBECTM B MOSIEKYNSPHOM U
MOHHOM (MOSHOE M COKpaLleHHOoe) BMAE.

BuiBoa: Xnopua 6apus BaClz ocaxaaeT noHbl CO3% B Buae 6enoro ocagka BaCOs,
KOTOpbI PacTBOPSETCS B COJSIIHOW, a30THOW M YKCYCHOM KMCNOTaxX C BblAeneHnem
YrNeKUCnoro rasa.

Hanucamb ypasHeHusi 8binosiHeHHbIX [JBYX peakyul 8 MOMeKyrnspHOM U UOHHOM

(nonHoe u cokpauweHHoe) sude:

Onbim 6 KayecmeeHHasi peakuuu Ha XJ10pud-aHUOH

AHunoHbl CI, Br n |- obHapyxuBatoTCcsl C NOMOLLbID HUTpaTa cepebpa. Hutpar
cepebpa AgNO3 obpasyeT c ranoreHug-aHmoHamm 6enbii TBOpOXUCTbIN ocagok AgCl,
xentoBaTbl ocagok AgBr 1 xxentbin ocagok Agl. MNMpu BbINONHEHUN peakumn K 3-5 kannsam
pactBopa xnopuaa HaTtpusa NaCl pobaBbTe 3-5 kanenb pactBopa HuTpaTa cepebpa
AgNO3 Habntogasa obpasoBaHue 6enoro TBopoxuctoro ocagka AgCl.

Hanucamb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOEeKYNsiPHOM U UOHHOM (r10f1Hoe
U CoKkpauweHHoe) sude:

Ogopmumsb 8b1800, onncae 3 GEKTbI KAYECTBEHHbIX PeaKLu .

Boripocbi 01151 caMornposepKu:

1. laTb onpeneneHne KatnoHam.

2. OxapakTepu3oBaTb KAQ4€CTBEHHbIN M KONMYECTBEHHLIN cocTaB peareHToB (BaCly,
NazS04, MgSO4, NaOH, (NH4)2CO3).

3. [laTb onpeneneHne aHMoOHaM.

4. OxapakTepn3oBaTb Ka4eCTBEHHbIN MU KONMYECTBEHHBIN cocTaB peareHToB (KoSO4,
BaClz, Na2COs, AgNO3, NaCl).

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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Na6opaTtopHoe 3aHATMe Ne 3 PeakumMu MOHHOro oomeHa

Llenb pabomei:

- N3yuntb ocobeHHocTn npotekaHus PUO

- CoopmupoBaTtb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemble ucmoyHuku: [1], [2].

MamepuanbHoe obecrieqyeHue:

ObopydosaHue: Peakmusesi:
Mpobupku 'mppokcna HaTpusi, pacTBop
CnupToBKa ConsiHas kucnoTta, pacTBop
CTeknsHHas nano4ka Xnopwug xenesa (lll), pactsop

Cynbdat megm (I1), pacTeop

KapboHat kanbuus, TB.

M'mppokapboHaTt HaTpua (NuweBas coga)

deHongrTanenH

OuctunnvpoBaHHas Boaa

Teopemuyeckas Yacmsb:

Tak Kak MOneKysnbl 3MeKTpPoNMTOB B pacTBOpax pacnajatTCd Ha MOHbI, TO WU
peakunn B pacTBopax 3NEKTPONNTOB MPOUCXOOAT MeXOY MOHaMWN.

Peakuyuu, npomekatrowjue Mexoy UoOHaMu, Ha3bl8atomcsi UOHHbIMU peakyusiMu.

C yyactMeM WOHOB MOryT MpoTekaTb Kak OOMEHHble, TaKk W OKUCIIUTENbHO-
BOCCTaHOBUTENbHbIE peakuun. Hanpumep, B3auMOAenCTBME MeXAy pacTBopamMu OBYX
conemu:

Na;SO; + BaCl, = BaSO4! + 2NaCl (1)

OTO ypaBHEHUe SBNAETCA MOJSEKYNSAPHLIM ypasHeHueM, Tak Kak hopmyrbl BCeX
BELLECTB 3anucaHbl B BUAE MOSEKYI.

C ydyeTOoM auccoumaumm CUNbHbIX 3NEKTPONUTOB YpaBHEHME peakunn MOXKHO
3anucaTb Tak:

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

Takoe ypaBHeEHWE Ha3bIBAETCS 10/IHbIM UOHHbIM YpasHEeHUEM.

MoHbl Na*™ n CI- umetoTcst n B NeBOW, U B NPaBON YacTAX YPaBHEHUS, T. €. 3TU NOHbI
B peakLMm y4acTusi He NPUHUMAIOT, UX MOXHO UCKIMIOYNTb U3 YPaBHEHUS:

S0%,; + Ba?* = BaSO4l (3)
lMony4yeHHOe ypaBHEHME Ha3bIBAETCH COKpaueHHbIM UOHHbBIM ypagHeHUEeM.

B ypaBHeHMsX peakuwii CTaBsAT 3HaK ¥, ecru cpeay NpoayKTOB peakumn ecTb
0CafjoKk — HepacTBOpUMbIE UMM MarnopacTBopuMble BewlecTBa. 3Hak T nokasbiBaeT
raszoobpasHble 1 neTy4yme CoOeanHEHNS.

B MOHHbIX ypaBHeHMAX hopMyIbl BELLECTB 3anUCbiBalOT B BMAE MOHOB UK B BUAE

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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MosieKyn.

B sude uoHoe 3anuceiBaloT PopMynbl:

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

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

- pactBopuMbix B Boge conen (NaBr, KNOs, BaClz, Al2(SO4)sun ap.).

B sude mornekyn sanucbiBatoT oopMyIribi:

- Boagbl H20;

- cnabbix kncnot (HNO2, HCN, H.COs3, H2SO3, CH3COOH u gp.);

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

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

- aMmdoTepHbIX rmapokenaos (¥): Al (OH)s, Zn(OH)z, Cr(OH)s n ap.

Bonblwas Yactb Monekyn crnabbix 3NeKTPONUTOB B pacTBOpPE He ANCCOLUUPYET Ha
NOHbI.

B sude morekysn Takke 3anvcbiBatoT:

- opMynbl razoobpasHbix BewecTts (CO2, SOz, Hz, HoS, NH3 1 ap.);

- (bopmynbl okengoB meTtannos n Hemetannos (Na20, CaO, P20s, SiO2, B2Os n gp)

Peakunn obmeHa B BOAHbIX pacTBOpax 3MeKTPOSIMTOB MOryT ObITb: MPaKTUYECKu

HeobpamumbIMu, T. e. npoTekatb OO0 KOHUa W obpamumbiMu, T. €. NpPoTEKATb

OOQHOBPEMEHHO B ABYX NMPOTUBOMNOJIOXKHbIX HarnpaBJ1IEHUAX.

1) Peakyuu Mex0y cusrbHbIMU 351IeKmMposiumamMu 8 pacmeopax rpomekarom 00

KOHUa, Unu npakmu4yecku Heobpamumbl, KOrAa MOHbI COEAMHATCS ApYr C APYroM m
obpasyoT:

a) MasiopacmeopumMbie gewecmea

Peakuyuu c obpa3zogaHuem MasiopacmeopuMbiXx eeuwjecms, gbinadarouwjux 8 0cadok
).

CocTaBUM MOMEKYISIPHOE M WOHHOE YpPaBHEHMS peakuum Mexagy HUTpaTtom
cepebpa (1) AgNOs n xnopmngom Hatpusa NaCl:

AgNO3 + NaCl = AgCH + NaNO3
Ag* + NOs + Na* + CI = AgCH + Na* + NOz"
Ag* + ClI = AgCll

OTa peakumss obMeHa HeobpaTMma, NOTOMY YTO OAWMH U3 MPOAYKTOB YXOOUT U3
cepbl peakumn B BuAe HepacTBOPUMOro BELLECTBA.

6) manoduccoyuupyrouwue sewecmea — crnabble 3NeKTPonnTbI

Peakuyuu, udywue ¢ obpasosaHuem manoduccoyuupyrouux eeuecms (crnabbix

3/71eKMposIuMmos).

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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MornekynsapHoe 1 MOHHOE YpaBHEHUSI peakunn HenTpanuasaumm Mexay pacrsopamu
rmgpokcnga Hatpua NaOH u cepHon kncnotsl HoSO4:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H" + 2H* + SO4% = 2Na* + SO4* + 2H20
20H + 2H* = 2H20
unu, cokpawas koapdpuumeHTsl, nonyymm: OH- + H* = H20.
B pesynbTaTe peakunn HenTpanuasaumm noHsl Bogopoda H* n rmgpokeng-noHsl OH-
obpa3syloT Manoguccoummpyowme Monekynsl BoAwbl. pouecc HenTpanusauun vaet Oo

KOHLUAa, T. €. 3Ta peaKkyus Heo6pamuma.

H2S04 + Ba (N03)2 = BaSO4{ + 2HNO3 (4)
CUITbHbIE€ 3JTIEKTPOJINTLI CUJbHbIN
ANEeKTPosNinT

2H* + SO4% + Ba? + 2NO3 = BaSO4 | + 2H* + 2NO5
S0O4% + Ba2* = BaS04 4

Al2(SO4)3 + 3BaClz = 3BaSOa4l + 2AICI; (5)
CUJIbHbI€ ANEeKTPOIInNTbI CUINbHBbIN
ANEeKTPOsinT

2A1F* + 38024 + 3Ba2* + 6CI" = 3BaSO4l+ 2APR* + 6CI"
3S04% + 3Ba?* = 3BaS0O4 cokpaTuTb BCe KOAPDULIMEHTbI Ha 3
SO?%, + Ba?* = BaSO4J.
CywHocTtb peakuun (4) n (5), kak n peakuum (1), 3aknoyaeTcsi B CBA3bIBAHUN MOHOB
S0O?%4 n Ba?* c o6pasoBaHnem HepacTBopuMoit conu BaSOa.
B) 2a3006pasHbie unu nemy4ue gewjecmea
Peakyuu, npomekarujue c obpasogaHueMm 2a3006pa3sHbix, euyecms.
MonekynsipHoe M MOHHOE YpaBHEHWsI peakuuyn Mexay pacTBopamMu rMapokcuaa
kanbumsa Ca(OH)2 n xnopuaa ammoHna NH4Cl:
Ca(OH), + 2NH4Cl = CaC1; + 2H20 + 2NH3 T
Ca?* + 20H" + 2NH4* + 2CI- = Ca?* + 2CI" + 2H20 + 2NH3T
OH + NH4* = H20 + NH3T
OTa peakumsa obmeHa HeobpaTtmma, NOoToMy 4YTO ObpasytoTcsa rad ammvak NHs u
mManoguccoumupytoLee BeLLecTBo Boaa.
2) Ecnn cpeou wncxogHbiX BeLECTB WMMETCs cnabble 3nekTponuTbl  unu

ManopacTtBJipUMbl€ BELWECTBA, TO TaKNe peakunn ABNATCA obpamumbiMu, T. €. 4O KOHUA

He npoTekatoT. Hanpumep:

a) CH3COOH + KOH — CH3COOK + H20
cnabbiv cnabbin
3ANEKTPONUT ANEKTPONUT

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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CH3;COOH + OH" — CH3COO" + H20;

6) Cu(OH)z + 2HCI — CuCl, + 2H20
HepacTBOpUMoe cnabblii
OCHOBaHue aneKkTponuT

Cu(OH)2 + 2H* — Cu?* + 2H2.0
Ecnn  wucxogHbiMn  BelwlecTBaMyn  peakuM  obMeHa  ABNAOTCA  CUJSIbHbIE
3/1IeKMpPOoUMbI, KOTOopble MNpW B3auMOAENCTBUM He o0bpas3yrom ManopacTBOPUMbIX Wn
ManogucCcoLUnnpyoLWnNX BELLECTB, TO Takne peakyuu He ripomekarom. [pn cmelimBaHum
UX pacTBOpoB obpasyemcsi cMeCb UOHO8, KOTOpble He COoeduHATCA APYr C APYroMm.
Hanpumep:
2NaCl + Ca(NO3)2 # 2NaNO3 + CaCl2

2Na* + 2CI- + Ca?" + 2NO3 - # 2Na* + 2NO3 + Ca?* + 2CI-

YpaBHeva TakKnx peaKLl,I/IIZ obmeHa He NALIYT.

BbinonHeHue pabomai:
Onbim 1 Obpa3osaHue MasiopacmeopuMbix eewecmes (ocadka)

B nBe npobupkn BHECTU NO 2-3 Kannu crneayrowmnx pacTBOpPOB:
- B nepByto — cynbdat meam (I1) CuSOa.
- BO BTOpY!tO - xnopwug xenesa (lll) FeCls
[o6aBunTb B HUX B HMX NO 2-3 Kannu pacteopa rugpokcuaa HaTpus NaOH.
HabnopaTthb:
B nepsom cnyyae — obpasoBaHue ronydoro ocagka Cu(OH)2|
Bo BTOpOM cny4vae — obpasoBaHme KUPNNYHO-KPACHOro ocajka rmapokcuaa xenesa
(I11) Fe(OH)3]
Hanucamb mMornekynsipHoe u UOHHOe ypasHeHUe rpomeKarwux peakyul 8 rnepeou
u emopou rpobupke.
Onbim 2 Obpa3osaHue 2a300b6pasHbIX sew,ecma
B oBe Nnpobupkn BHECTU HA KOHYMKE LLnaTens:
- B nepByto — kapboHaT kanbumss CaCOs
- BO BTOpPYIO — ruapokapboHat HaTpus (nuwesas coga) NaHCOs
[o6aBbTe B HUX B HMX MO 2 M pacTBopa consiHoun kucnotbl HCI.
HabntopaTb:
B obeunx npobupkax Ha4yHETCA aKTMBHOE BblOeSieHMe MNy3bIPbKOB YrNEKUCIOro rasa
(CO21).

Hanucamb mMornekynsipHoe u UOHHOEe ypagHeHUe rpomeKarwux peakyul e rnepsou

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx




KMPK BIFAP® ®I'60Y BO «KI'TY»

MO-09 02 07-00[.12.J13

XUMUA | C.19/26

u emopou rnpobupke.

Onbim 3 Peakuyusi Heimparnu3ayuu (obpa3oeaHue 800bl)

B npobupky Hanute 2-3 mn pacteopa wenoyn (NaOH) u gobaButb 2-3 kannu

deHongranenHa. PactBop okpacunca B ManuHoBbiM uBeT. [JobGaBuTb B npobupky

pacTBOp COSSIHOM KUCIOThI (MM CEPHOWN KMCMOTbI) A0 obecuBevmBaHus.

Hanucatb MOJNeKkyndapHoe W WOHHOE YypaBHEHUA peakKunn Hel7|TpaJ'IM3aLl,VII/I

KUCIOTaMn.

Bonpocbl 0151 caMornpo8epKu:

1. MNepeyncnuTb yCrioBus HEOOPATUMOCTU peakLUi.

2. YTto Takoe peakuus HenTpanusaumm?

3. Kakue peakunn Ha3biIBatoTCA MOHHbIMIA peaKLl,I/IFlMI/I?

4. CDOpMyJ'IbI KaKnx BewecCTB B MOHHbIX YpaBHEHUAX 3aNnCbIBAaOT B BUAE NOHOB?

5. CDOpMyJ'IbI KaKnx BewecCTB B MOHHbIX YpaBHEHUAX 3annCbIBAaOT B BUAE MOJ'IeKyJ'I?

NabopaTtopHoe 3aHATHME N2 4 U3yyeHne CBOUCTB MeTaHa U 3TUMeHa

Llenb pabomoi:

- I3yunTb cBOKCTBA npeenbHbIX YyrineBogopoaoB.

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

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmusesbi:
Mpobupku AueTaT HaTpusi 06€3BOXKEHHbIN
[Mpobka ¢ razooTBOAHON TPYOKOW HaTtpoHHas n3BecTb
WraTtnd BpomHas Boga
CnnpToBKka PacTBop nepmaHraHara Kanus

CTtekngHHaga nanoyka

CepHas kucnota

OTUNOBbLIN CNNPT

bpomHasi Boga

[NepmaHraHat kanus 0,1 H p-p

Teopemuyeckasi 4acmb

AnkaHbl BbIAENSIOT M3 MPUPOAHbLIX WCTOYHUKOB (MPUPOAHbLIA M MOMYTHbLIA ras,

HedTb, KAMEHHbIN Yrosb).

Fa3o06pasHble ankaHbl NoNy4alT U3 NPUPOAHONO M MONYTHLIX HE(PTAHBLIX ra3os, a

TBEpAble ankaHbl - U3 HedTU. [MpUPOAHON CMecbio TBEPAbIX BbICOKOMOSEKYISIPHbIX

ankaHoB SIBMSIETCSI FOPHbIA BOCK - NPUPOAHbINA BUTYM.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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MeTaH LwWwnpoko pacnpocTpaHeH B npupoge. OH 4aBnsieTcs rraBHOWM COCTaBHOWM
4acTbl0 MHOMMX rOpKYMX ras3oB Kak npupodHblix (80-97 %), Tak U MWCKYCCTBEHHbIX,
BbIOENSAOWNXCHA MPU CYXOW NeperoHke AepeBa, Topda, KAMEHHOro yrig, a Takke npu
KpeknHre HedTn. [MpupogHble rasbl, OCOBEHHO MOMyTHble ra3bl HeMTAHbIX
MECTOPOXAEHUN, NOMUMO MeTaHa coepaT 3TaH, NnponaH, OyTaH 1 NeHTaH.

B npoMbIWwneHHOCTHU:

1. 3 npMpogHOro n NonyTHOro HepTAHOro rasa

BaXHenwmm UCTOYHMKOM arnkaHoB B MpuUpoAe SABMSIETCA NPUPOAHbLIA  ras,
MUHeparnbHoe YrneBogOPOAHOE Cbhipbe - HePTb U COMYyTCTBYKOLWME el HedPTAHbIEe rasbl.
MpupoaHbIn ra3 Ha 95 NPoOLEHTOB COCTOUT M3 MeTaHa. Takom e coCTaB MMeeT DONOTHbIN
ras, obpasylwwumnca B pesynbTtate nepepaboTkn 6akTepusamm (rHUeHus) yrnesonoB.

MemaH Ha3bigatom ewé u 60510MHbIM; PYOHUYHbLIM 2a30M.

[MonyTHble HedTHAHbIE rasbl COCTOAT B OCHOBHOM M3 3TaHa, nponaHa, 6ytaHa u
4YaCTMYHO NeHTaHa. VX oTaenstoT oT HeddTK Ha chneunarnbHbIX YCTaHOBKaxX Mo NOAroTOBKe
HedTU. Mpun OTCYTCTBUM ra30KOHAEHCATHbBIX CTAHLUMIA NONYTHbIE HEPTSAHbIE rasbl CXKUratoT
B dpakenax, 4YTO £BNAETCA KpamHe HepasyMHOM W pasopuUTesibHOW MNpakTUKou B
HedTenobbive. OgHOBPEMEHHO C razamMu HedTb OuMLLaeTCs OT BOAbl, MPSA3M U necka,
nocrnie 4ero noctynaet B Tpyby Ana TpaHCnopTupoBku. U3 HedTM npu ee pasroHke
(neperoHke, auctunnauuu) otbupas nocnegoBatenbHO Bce Oonee wn  6Gonee
BbICOKOKUNALLME ppaKkLnKM NonyyatoT:

- 6eH3uHbI - T. kun. ot 40 go 180 °C, (copepxuTt yrnesoaopoabl Cs-C1o), cocTouT
obonee, yem u3 100 mHAOMBUAOYANbHBLIX COEOMHEHWUN, HOPMAarbHbIX WU pa3BETBIIEHHbIX
ankaHoB, LMKNOankaHoB, aflkeHOB 1 apOMaTUYECKMX YrNeBo4OPOA0B;
kepocuH 180-230 °C, (C11-C12);

neakutl 2a3otinb (ausensHoe Tonnmeo) 230-305 °C (C13-Ci7);

msixkenbil 2a300nb U neakuti ducmuniam cma3oyHoz2o macrna 305-405 °C (Cqe-
Cos);

cma3oyHble macna 405-515 °C (Ca6-Cas).
OcTaToK Mocre NeperoHkn HedTn HasbIBaeTCa acganbmom Unu 6umymom.
2. CUHTE30M 13 BOASAHOrO rasa: n CO + (2n + 1) Hz - t¥— CpHan+2 + n H20
CO + 3H; - tk@_, CH4 + H20
3. CHTe30M 13 npocThix BewwecTs: n C + (n+ 1) Hp -tkP . CiHonsz
C +2 H2 _ 500°C,Ni N CH4
B nabopatopuu:

1. F'mgponus kapbuga antoMuHNE (NonyvyeHne meTaHa):

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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AlsC3 + 12H20 = 4AI(OH); + 3CH41

2. Peakuus Bropua (B3avmogencTeme HaTpuUs € raroreHnpon3BogHbIMU arikaHoB):

R-I"+ 2Na + -R1 — R-R1 + 2Nal’ (R- aTo pagukan; - 310 ranoreH)
a) CHz-Cl + 2Na + CI-CH3 — CH3-CH3z + 2NaCl nnn

2CH3CIl + 2Na — C2Hs + 2NaCl
6) CHs-I + 2Na + |-CoHs — CH3-CoHs + 2Nal nnu

CHsl + 2Na + CoHsl — CsHs + 2Nal
3. TepMmuyeckoe aekapBOKCUMIIMPOBaHME coreit KapBGoHOBbIX KUCMOT B NPUCYTCTBUN
Lenoyen: R-COONa + NaOH -{ ©— R-H + Na2COs
a) CH3-COONa + NaOH -{ ©— CHa4 + Na2CO3

(auemam Hampus+ edkul Hamp=(MemaH+kapboHam Hampusi)

6) C2Hs-COONa + NaOH -f °— C;Hg + Na,COs3
amuram Hampus amaH
4. KatanuTtnyeckoe ruapnupoBaHune ankeHoB 1 ankMHoB:

a) CnH2n + H2 tkatp _, CnHan+2
alikeH

C2oHs + H2 JS00°CNE CoHs

b) CnHzn2 + 2Hz - *¥@— CrHan+2

alikuH
CoHz + 2H - tk@ CoHg
Cnocobbl nonyyeHus ankeHoB

— KpekuHr ankaHoB CgH1g —> C4Hs + C4H1o; (Tepmuyeckun kpekuHr npm 400-700 °C)

OKMaH bymeH bymaH
— permapuposaHune ankaHoB C4H1o —> C4Hg + Ho; (t, Ni)
6ymaH 6ymeH 8000po0
— permgporanoreHmpoBaHue ranoreHankaHos C4HgoCl + KOH —> C4Hg + KCI + H20;
xnopbymaH  2udpokcud b6ymeH Xxropud eolda
Kanus Kanus

— gerngporanoreHmnposaHmne gurasroreHasnkaHoB

CHs; - CHz + Zn — ZnCly + CHs= CHa;
| | LOHE  XJIOpHT 3TeH
0 S | LIHES

TIDXITOPATAH

— permagpartauyusa cnmptoB CoHsOH —> CoHs + H2O (npy HarpeBaHun B NPUCYTCTBUM
KOHLEHTPMPOBAHHOW CEPHOW KUCIOThI)

3anomMHums! [pu peaknax gernapupoBaHnd, gervaparaumm,
AernaporanoreHMpoBaH1A U geranoreHMpoBaHUs HYXXHO MOMHUTb, YTO BOLOPOA
NpenmyLLeCcTBEHHO OTPbIBAETCS OT MEHee rMaporeHn3npoBaHHbIX aTOMOB yriepoaa

(npaBuno 3avuesa, 1875T.)

BbinonHeHue pabomei:

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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B na60paTopV||/| MeTaH nony4yawT HarpesaHMem CMeCu aueTata HaTpud C

HaTpoHHOWM n3BecTbto (cMecb NaOH + Ca(OH).).

Onbim 1 lNonyyeHue memaHa

B cyxyto npobupky, cHabxeHHy nNpobkon C rasooTBOAHOM TPyOKOW, MOMeECTUTb
cMmecb 06e3BOXEHHOro aleTarta HaTpusi C HaTPOHHOM n3BecTbto (1:2), BbicoTa cnosa 6 - 10
MM. 3akpbiTb NPOGUPKY NPOBKOW C ra3ooTBOAHOM TPYOKOW M 3aKpenuTb B LUTATMBE Tak,
4TO6ObLI NPoOKa BOblNna HEMHOro HWxKe gHa nNpobupkn. MNMocTeneHHO nporpeeBaTb NPOOUPKY C
rasooTBOAHOM TPYyOKOM, HA4YaB OKOMO AHa, a 3aTeM nepensurasi ropesnky ganblle, 4yTobbl
MO pearmpoBaTb HOBbIE NOPLMN CMECH.

Hanucams ypasHeHue peakyuu: CH3COONa + NaOH = CH4T + Na2COs

CH4 + 202, =CO0O,2 T + 2H,0

Onbim 2 N'opeHue memaHa

Mookeyb BbIOENAOWMNCA MEeTaH y KOHUa ra3ooTBogHon Tpybkon. MetaH roput
roniyboBaTbiM HECBETALMMCS NNIAMEHEM.

Hanucamb ypasHeHue peakuuu 2opeHusi MemaHa: CHs + 202 = CO, T+ 2H.0

Onbim 3 lNponyckaHue MemaHa 4epe3 pacmeop riepmaHaaHama kKasusi U 6pOMHyto
800y

Mony4arowminca MeTaH nNponycTUTb B 3apaHee MNpUroToBriEHHbIE NPOOMpPKK, B
ogHon n3 kotopbix 0,5mn pactBopa KMnOyg, a B gpyron 0,5mn 6pomHoN BoAbl.

N3meHseTcsa nn okpacka 3TUX peakTuBoB?

Moyemy meTaH He obecuBeuyMBaeT pacTBOP MNepMaHraHata Kanus n BpOMHYHo
Boay?

Hanucams ypasHeHue peakyuu: peakumns He naet!!!

Onbim 4 lNony4yeHue amurieHa U e20 20peHue

B cyxyo npobupky nomeLiaroT HECKOSNbKO KPYMMHOK Mecka, U CMecb cnupta C
KOoHUeHTpmpoBaHHoW H2SO4. 3akpbiBatoT npobupKy nNpobKon ¢ ra3ooTBOAHOW TPYyOKOM U
OCTOPOXXHO HarpeBalwT CMecb. Bblgensowuincsa ras nogpkuraloT y KoHua rasooTBOAHOM
TPYBKM - OH rOPUT CBETALLMMCS NIaMEHEM.

XnmMmn3m npouecca:

CHs3 - CH20H + HOSO3H = CH3 — CH20SOsH + H20

Taknm obpasom, npu B3ammogenctsum atunosoro cnupta ¢ H2SOs npoucxogut

aervapaTauus cnvpTa:

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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) - Ly o
CH,—CH, 1280 ¢ >140 °C

'H  OH!

~ CH,=—CH,! +H,0

Boligensaoowmnca aTuneH roput cBeTAWMMCA nnameHem. Hanuwwute ypaBHeHue
peakunn. KOHUEHTpMPOBaHHasA KUCoTa cepHast siBNseTca okucnutenem. [ervapartaums
CnMpTOB ABNSAETCA 06LWMM CnocoboM NonyvyeHns HenpeaerbHbIX YrNneBogopoaoB.

Onbim 5 lNpucoeduHeHuUe 6poma K amursieHy

He npekpawasa HarpeBaHnsa Npobupkn cO CMECbo, ONYCKarT KOHEL, ra300TBOAHOM
Tpybkn B npobupky ¢ 6GpomHoM Bogon. bpomHass Boga ObICTpo obecuBednBaeTcs
BCNeACTBME NpUcoeanHeHnst atToma bpoma no MecTy 4BONHON CBA3WN. XMMU3M npouecca:

CH2=CH;, +Br = BrCH> - CH2Br

Peakunss obecuBeuvmBaHus BOAHOrO pacTBopa Opoma CnyXWT KadeCTBEHHOM
peakuunen Ha OBOMNHYIO CBA3b.

Onbim 6 OmHoweHue amurneHa K oKuciumesnsam

He npekpalwiasa HarpeBaHnsa nNpobupkn CO CMEeCbo, ONYCKalT KOHEL, ra300TBOAHOM
Tpybkn B npobupky ¢ pactsopom KMnO4. PactBop GbicTpo obecupeumBaetca. Npu aTom

allkeH OKNCInAeTCA B )J,ByXGTOMHbIVI CrnnpT. XuMnam npouecca.:

KMnO 4

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

3OTa peakums asngeTcd kKa4yecTBEeHHOW Ha ABOWHYIO CBA3b.

Boripocbi 05151 caMornposepKu:

1. Tloyemy yrnesogopoAdbl psga MeTaHa Hag —ankaHamu, napadpuHamu,
HaCbILWEeHHbIMW, NpeaenbHbIMU?

2. Kakvne cBsaA3n obGpasyoT atombl yrnepoga Mexay cobon v BOAOpPOAOM B
Monekynax napaguHoB?

3. B kakue peakumm MoryT BCTYNUTb arnkaHbl?

4. Kakune yrneBofopoabl Ha3bIBalOTCA HenpeaenbHbIMn?

5. Kak nony4atoT aTuneH?

NabopartopHoe 3aHATMEN? 5 U3yyeHne CBOUCTB anbaerngoB
Llenb pabombi:
- Hayuntbcst pacnosHaBaTh anbgervabl.
- 3yunTb cBOWCTBA anbaernaos.
- CchopmmpoBatb komneteHumn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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Ucnonb3yemble ucmoyHuku: [1], [2].
MamepuarnbHoe obecrie4yeHue:
ObopydosaHue: Peakmusesbil:
[MpoGupkm CepHas kucnota, pacTBop
CnvpToBKa 0,5H Buxpomat kanus

OTUNOBbLIN CNUpPT

"'vapokeua HaTpus, pacTBop

Cynbat meamn, pacTeop

dopmanbgerng

HutpaTt cepebGpa, pacTesop

Ammnak, pacteop 10%

Moko3a (kpuctannunyeckas)

Teopemuyeckasi 4acmeb:

MN3yyas anbgermapl, HEOOXOAUMO NMOMHUTbL, YTO OHWU SIBMISIKOTCA NPOAYKTAMU OKUCIIEHMS
BTOPWYHBLIX CNMPTOB. Mpn paccCMOTPEHNM XMMUYECKNX CBOMCTB anbAernaoB U KETOHOB HY>KHO
OTMETUTb UX BBLICOKYKD XMMU4YECKyto akTMBHOCTb. Ocoboe BHMMaHue criegyeT obpaTuTb Ha
OKMCNEHNE 3TUX BELLIECTB.

Hy>xHO 3HaTb nonyyeHne, CBOMCTBA U NpUMeEHeHWe oopMarnbiernga u auetansgernia.
CnepgyeTr obpaTuTb BHMUMaHMe Ha TO, 4YTO dhopmanbaerng Bnepsble Obin nonydeH A.M.
ByTtneposbiM 13 Gpomuctoro metuneHa. Ocobo obpaTuTb BHMMaHME Ha MNPOMbILUSIEHHbIE
cnocobbl Nony4YeHnst yKCycHoro anbaernaa (no peakuum M.IT. Kyueposa).

N3yyaa keToHbI, crieqyeT obpaTuTb BHMMaHWE Ha aueToH, O3HAKOMMBLUUCH C €ro
CBOMCTBaMU, CO Cnocobamu nosnyyeHus.

BbirnonHeHue pabomsoi:

Onbim 1 lNony4yeHue anb0eauda OKUCIEHUEM criupma XpOMO80U CMEChHHO

CmewaTb B npobupke 2 mn pactBopa buxpomata kanud, 1 mn pasbaBneHHOM
cepHon kmcnotbl U 0,5 mn atunosoro cnupta. OCTOPOXHO HarpeTb CMECb — Hanuyue
peakunn OKMUCNEHUs OBHapyXMBaeTCs MO M3MEHEHMUIO LiBeTa pacTBopa U XapakKTepHOMY
3anaxy YKCyCHoro anbgervga (3anax sibnok).

XnmMmn3m npouecca:

3C2Hs0H + KoCr207 + 4H2SOs — 3CH3CHO + KoSOs + Cro(SO4)s (Onucatb
HabntogeHne No AaHHOW peakummn)

Onbim 2 KayecmeeHHasi peakuyusi Ha anb0eaud ¢ 2udpokcudom 0O8yxearnieHmMHou
meou.

BHauane nonyvatot ceexun rugpokeva megu (Il) nytem cmewmBaHus pactBopoB
rmagpokcuaa HaTpus n MegHoro Kynopoca B HebonbLumnx konmyectsax (no 1 mn):

CuSOg4 + 2NaOH = Cu(OH)2| + Na2S04

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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K nonyyeHHomy ocagky rugpokcnga megum (lI) npunute 1 Mn dopmansgervaa.
[MonyyeHHyO cMecb HarpeTb, B pes3ynbTaTe 4Yero MOryT MOnyyYuTbCa ABa MNpoAayKTa
peakunmn:

1. Ha cTeHkax npobupkn BblgensieTcs meTannuyeckas meab:

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

2. OgHako Yalle B pesynbTaTte 3TOM peakumm obpasyeTcs KpacHbIM 0cafoK okcuaa
meam (1):

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

Onbim 3 KayecmeeHHasi peakyusi Ha arnb0eaud ¢ okcuooM cepebpa (peakyusi
«cepebpsiHo20 3epKara)

B npobupky npunutb 1 Mn HUTpaTa cepebpa n 1 Mn rugpokcuaa HaTpus, Npyu 3TOM
obpa3syeTcsa ocagok okcnaa cepebpa:

2AgNO3 + 2NaOH = Ag.0| + 2NaNOsz + H20

Hanee npunutb 10%-HbIN pacTBOp amMmuaka OO0 PacTBOPEHUS Ocagka okcuaa
cepebpa c obpa3zoBaHMeM amMmnakaTa cepebpa:

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

B pacTtBop npubaBuTtb 3 I rnoKo3bl U HAarpeTb CMECh.

BHumaHwne! MNpu HarpeBaHum OyaeT BbiaenaTbca 6onbLoe KonmyecTso ammumakal!!

O 0
/4 ' /
CH,— (CH \—C—H + 2|Ag(NH,),|JOH — CH,—(CH \~C—ONH, + H,0 +
I I DILIPOXCHIL MEAM MM~ | I
OH |OH |, cspeSpadl OH |OH |,
(imnetias dopi) st
+ 3NH,T + 2Ag!.
wepedpsanos
IEPEATO

Habniogaetcs crnon cepebpa no cTeHkam npodupku.

Boripocbi 0151 caMornposepKu:

1. Kaknmm kayecTBEHHLIMU peakunsiMM MOXHO OBHapPYXNTb anbAerngHyo rpynny?
2. Kaknmm cnocobamm MoryT ObiTb NOMyYeHbl anbaerngbl U KETOHbI?

3. B yem cxoacTBO M pasnmune XMMMYeCcKnx CBOMCTB anbaernaoB 1 KETOHOB?

4. Yto Takoe dhopmanbaerng?

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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CNMNCOK UCMNOJIb3OBAHHbIX AICTOYHUKOB

MabpuensaH, O. C. Xumua. 10-n knacc. basoBbin ypoBeHb: ydebHuk / O. C.
Mabpuensan, W. . OctpoymoB, C. A. CnagkoB. — 6-e u3g., crep. — Mocksa:
MpocBelleHnune, 2024. — 128 c.: un. - ISBN 978-5-09-112176-6. - TeKCT: 3NIEKTPOHHbLIN. -
URL: https://znanium.ru/catalog/product/2157258.

abpuensaH, O. C. Xumua. 11-n knacc. basoBbin ypoBeHb: y4ebHuk / O. C.
abpuensaH, W. . Octpoymos, C. A. CnagkoB. — 6-e wu3g., crep. — Mocksa:
MpoceeweHue, 2024. — 127, [1] c.: wn. — ISBN 978-5-09-112177-3. - TexkcT:
anekTpoHHbIn. - URL: https://znanium.ru/catalog/product/2157262.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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