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BBepgeHue

MeToanyeckme ykasaHUs Mo BbINOSHEHUIO NabopaToOpHbIX 3aHATMIA COCTaBMEHO B
cooTBeTcTBUM C paboyen nporpammon amcumnnunHbl OOL.12 Xumua gna obyyatomxcs
no cneyunansHocT 38.02.01 «3KkoHOMUKa 1 Byxrantepckum y4eT (Mo oTpacnsam)».

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

Llenbto  npoBegeHus  nabopaTopHbIX  3aHATUA  GBRSieTCs  3aKpensneHue
TeopeTUYEeCKNX 3HaHWU, oTpaboTKka ka NpMemMoB M NpuobpeTeHne HeoBXoaNMbIX HABbIKOB
nabopaTopHbIX nccneaoBaHni. JTabopaTopHbIn NpaKTUKyM HanpasneH Ha
CTUMYNUPOBaHME MO3HABaATENbHOMO MHTEpeca OOyvyalLlmMXcsd U  OPUEHTMPOBaH Ha
OyayLyto npodeccnoHanbHyo AeATeNbHOCTb.

Mepen npoBegeHnem nabopaToOpHOro 3aHATMS obydarowmecs o0683aHbl Npo
paboTaTb COOTBETCTBYWOLMM MaTepuarsn, YACHUTb Uefb 3aHATUSA, O3HAaKOMWUTbCS C
coaepXxaHnem 1 nocnegoBaTenbHOCTBIO ero NpoBeAeHusl, a npenogaBaTtesnib — NPOBEPUTL
MX 3HaHUST N TOTOBHOCTb K BbINOSIHEHUIO PaboTbl, MPOBECTM WMHCTPYKTaXK MO TEXHUKE
B6esonacHoCTMW.

JTabopaTopHble 3aHATUA BbINOMNHATCA B 06opyaoBaHHOM kabuHeTe xumun. Ong
BbINONHEHU nabopaTopHOro 3aHATUS yyebHas rpynna pasbveaeTcs Ha ABe noarpynmnbl
(no 12—15 yenosek). HekoTopble OMbITbl MOrYT ObiTb BbIHECEHbI HA OEMOHCTPALMOHHbIN
akcnepumeHT. [lepel BbINOMHEHWEM MNepBOM NlabopaToOpPHOro 3aHATUA NPOBOAMUTCSA
BBOAHbIA MHCTPYKTaX Mo TexHuke 6GesonacHocTn Ans yyawwmxcs o6 obwmx npasunax
3aHATMA M noBedeHuMss B nabopartopun No cneuuwanbHOW MHCTpykumn. OTmeTka o
npoBeAeHN BBOLHOIO MHCTPYKTaxa No TexHUKe 6esonacHoCTn genaetcs B crneumanbHOM
XypHane nog pocnucb Yyyawwmxcs. [lpu nogrotoBke K nabopaTOpHOMY 3aHATUIO
npenogasartenb M nabopaHT NPOBEPSAOT MCNPaBHOCTL Heobxoammoro obopyaoBaHUSA U
KOMMneKkToBaHme pabodero MecTa yyallerocs.

lMocne BbINOMHEHUS ONbiTa 0ByYalLNNCA OOIMKEH 3anucaTth pesynbTaT UChblITaHUs
C npuBeAeHnEM Heobxoaumblx Tabnuu, ypaBHEHUN peakuun u pacdeTHbiX dopmyn. B
KOHLle oTyeTa no nabopaTtopHOMY 3aHATUIO OBy4valoWMCA OOSMDKEH caenaTb 3aknioveHne
(BbIBOA), COMOCTaBMB OMbITHblE [daHHble C TEeOpeTUYEeCKMMU  BblKNnagkamu, Cco
CrnpaBoOYHbIMW JAHHBIMWN.

3anvcn genarTcs NakoHUYHO M akKypaTHO B crieuuanbHOn TeTpagu, Tabnuubl u
rpadomkm — KapaHgaLLoM.

B npouecce BbiNONHEHUs nabopaToOpHbIX 3aHATUW HeobxoaMmo pas3BMBaTb

Nno3HaBaTeNbHbLIN WMHTEPEC, CaMOCTOATENbHOCTbL oObyvarouierocs, obpawaTb ocoboe

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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BHUMaHWE Ha WHTErpaTMBHbLIA NPUHUMN B OOyYeHun, NpuBMBaTb CTyAeHTaM yMeHue
TWaTenbHO BbINONHATE paboTy, OGepexHo OoTHOCUTbCA K nabopaTopHOM nocyae u
npnbopam, 3KOHOMHO pacxodoBaTb peakTuBbl, CTporo cobnogate Mepbl 6e30nacHoOCTU
npu paboTte B kabuHeTe, paunoHanbHO MCNOMb3oBaTh paboyee Bpems.

KoHTponb 1 oueHka 3HaHUIN, oby4vatoLmxcsa A0MKHbI MPOBOAUTLCA CUCTEMATUYECKN
nocrne wu3yvyeHust Kaxgowm Tembl npeameta. OTO LOMMKHO OCYLLECTBNATbCSA NyTeM
PPOHTANBHOIO U MHAMBMAYANbHOrO Onpoca, TEeCTUPOBAHWUSA, 3aLUMTON KOHTPOSbHOM
3aga4yn no pesynbtatam cobecegoBaHusa BO BpeMsi TlabopaTopHbIX 3aHATUNA. [Tpn OLeHke
nabopaTopHOro 3aHATUA YYUTLIBAOTCA TEXHUKA €€ BbINOMHEHNS, Ka4ecTBO ohopMieHns
nabopaTopHOro XypHana, TOMHOCTb pe3yfibTaToB aHanuaa.

Mocne «kaxpgoro nabopaToOpHOro 3aHATUS nNpoBoAMTCA 3adveT. Ha 3advete
obyvyarowmmncs OOMmKeH: 3HaTb TEOPUD MO [AHHOM Teme; MOSICHUTb, Kak MpPOBOAMTCS
nabopaTopHbIN 3KCMEPUMEHT; YMeTb MpoaHanuanpoBaTb MNOSNyYEeHHble pe3ynbTaTthl (B
COOTBETCTBUM C OCHOBHbIMW TpeboBaHMAMM K 3HAHMAM U YMEHUSIM MO OaHHOW Teme
paboyen nporpammbl).

B pesynbtate ocBoeHus maTepuana no nabopaTtopHOMy 3aHATUIO Y 0Dy4aroLmxcs
dopmumpytotcsa cnegyrowmne komneteHumn: OK 01, 02, 04, 07.

K BbINONHeHM0 nabopaTopHbIX 3aHATUIA obyyvatoLmMecs ONYCKalTCHA TONbKO nocne
NPOXOXOEHUS UHCTPyKTaxa UM obyyeHus npasunam TexHukun 6esonacHocTn U
NPOTMBOMOXapHbIM MNpaBuiaMm, MNPOBEPKU YCBOEHUS MNpaBuil U COOTBETCTBYHOLLEIO
ohopMIIEHMSA JOMYyCKa K 3aHATUIO B CNeumanbHOM XypHane.

MpaBuna TexHukn 6e3onacHocTn. OByyalowmMecs HeCyT NNYHY0 OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHnn TeXHUKM 6e30MacHOCTH.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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MepevyeHb NAaGOpPaATOPHLIX 3aHATUMN
Kon-
Ne n/n HanmeHoBaHne nabopaTtopHOM 3aHATUNbI 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 pabomebl:

- 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 NAabopPaTOPHbIX 3aHATUN cnegyeT CTPOro PyKoBOACTBOBATLCS
mMeToandeckumm nocobuamun. Jlioboe OTKIOHEHME OT METOAMKM WNKU Mnopsigka aHanusa
BO3MOXHO TOJSIbKO C pa3peLleHunst npenogasaTens.

2. paboTta C XMMUYECKMMWN peaKkTuBamMu, Heobxoaumo mnsberatb Ux nonagaHust Ha
pykn. Henb3sa Tporatb NuuUO WM rnasa pykamum B npouecce paboTbl. 3anpeluaeTcs
NPUHMMAaTL NULLY B KAOMHETE, B T.4. XXeBaTeNbHY0 pe3unHKy. [locne 3aHATUA Heobxoanmo
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. [0na 3aHATUS MOXHO WCMONb30BaTb TOMbKO peakTUBbI, Haxogslmecss 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 0cobyto OCTOPOXHOCTb Mpu paboTe C efgkMMyn BewecTBamu —
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;

- MpU TEpMUYECKMX OXorax nocrne o6 3aHaATUM BOAON OBOXCKEHHOE MEeCTO
NPOMbIBAOT PacTBOPOM MepMaHraHaTa Kanua unm 3TUMOBbIM CMPTOM U CMa3sbiBaloT
Masblo OT OXOroB;

- NPU XUMNYECKMX OXKOrax KMCrnoTon oboxckeHHOe MecTo nocre ob6paboTkm BoAoun
npombIBalOT 5 % - HbIM PacTBOPOM NUTLEBOW coAbl. [pn oxore Lenoybio 060X KeHHoe
MecTo nocne ob6paboTkn BOAOW NPOMbIBAOT 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 crnegyeT obpaboTtaTb pacTBOpOM Moga wunv nepokcuaa
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

O

Jluex

Kpulluxa-xoanayox
Cocyn

(peaepayap)

PucyHok 1 — Cnupmoseka
lNpasuna pabomskl 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:

CTPOEHMUE NNAMEHU

MeHee spkoe,
camoe ropsiyee(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

00

1/

rarus

€ pc N—Hlpkd MU

XuMuyeckmn
CrakaH

Mepubin
LMTMHILP

Konba
KOHWYecKas

[Munerxa

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 pabombi:- [03HAaKOMUTBLCS C KAYECTBEHHBIMU peakLnamu.
- I3yunTb cnocobbl pacno3HaBaHWs KaTUOHOB.
- I3yunTb cnocobbl pacno3HaBaHWUs aHUOHOB.
- CchopmmpoBatb komneTteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2].

MamepuarnbHoe obecriedyeHue:

ObopydosaHue: Peakmussi:
Mpobupku 'mopokcua HaTpusl, pacTeBop
CnupToBKa 'mapokcna Kanbuns, pacteop

CTtekngHHaga nanoyka

A30THasg KMcnoTa, pacteop

ConsHas kucnoTa, pacTBop

Xnopua 6apus, pactBop

Xrnopwg HaTpusi, pacTBop

Xrnopva aMMOHWsI, pacTBOp WK TB.

Cynbdat HaTpus, pactBop

Cynbat marHms, pacTeop

Cynbart kanus, pacteop

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

Hutpat cepebpa, pacTeop

Teopemuyeckasi Hacmab:

KayecTBeHHble peakummn — aTO peakuun, No3BosisLME AoKa3aTb HanM4Yne Toro unm
WHOro BellecTBa (MoHa) B cpeae unu npucyTcTene pyHKLUMOHANbLHOW rpynnbl B BELLECTBE.

AHanusvpyemble BeLlecTBa MOryT HaxOOUTbCA B  PasfiUYHbIX arperaTHbIX
COCTOSIHMSAX (TBEPOOM, >XMAOKOM M rasoobpasHom). C TOYkM 3peHnsa Habnwogaembix
apeKkToB BCe  peakumm OOHapyXeHWss  MOXHO  pasfeniuTb Ha  HEeCKOSNbKO
rpynn: obpa3oBaHne XapakTepHbIX OCA[KOB, pPacCTBOPEHWE BeLlecTBa, MNOsIBIieHMe
(n3mMeHeHne) okpacku, BblaeneHne rasoB, U3SMeHeHue 3anaxa, okpallnBaHue nriameHu.

Tabnuua 2 — KayeCTBeHHbIe peakumn Ha KaTUOHbI U aHUOHbI

Bospgenctsue nnu
KaTtuoH MpusHakn YpaBHeHne peakumnu
peakTmB
KATWOHBbI (+):
H+ NHoukaTopsl: KpacHoe okpalumBaHue
(kncnas |nakmyc, MeTUIOBbLIN -
cpeaga) OpaHXeBbIn
Lit Mnams KapMnHoBo-KpacHoe )
OKpalunBaHue
Na* Mnams PKenTtoe okpawmBaHue -
K* Mnams drnoneToBoe OKpallMBaHme -
Ca® Mnams KnpnnyHo-kpacHoe okpalumBaHue -
g2+ Mnams KapMnHoBo-KpacHoe )
OKpalunBaHue
Mnams PKenTo-3eneHoe okpalumBaHue -
BaZ S04+ BbinageHue 6enoro ocagka, Ba?*+ S04>— BaS04]
HepacTBOPMMOro B KMCMOTax
Mnams 3eneHoe okpalumBaHue -
cu2t Bopa 'mapaTtnpoBaHHbIE UOHBI
. Cu?* umeloT ronybyto okpack )
yoy packy
OH- Ocapok rony6oro useTa Cu?*+20H- — Cu(OH)2|
Pb2* S% BbinageHune 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)ela
(kpacHasi KpoBsiHasi 3Fe?*+2[Fe(CN)s]*
Fa2t conb) K3[Fe(CN)g] — Fes[Fe(CN)s]2
OH- OObeMHbIN XNonbeBUOHbIN Fe?* +20H —
ocapok 6enoro(ceetno-3eneHoro)|Fe(OH)2|
uBeTa, Oypelowmn Ha BO3ayXe B
pesynbTaTte OKUCNEHNS
Fed BbinageHune cuHero ocaka K*+ Fe3* + [Fe(CN)g]*
"ekcaumaHodepparT|(ocagok 6epnnHckas nasypb) — KFe[Fe(CN)s] |

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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(1) kanua
(xentas
KpoBSAHas Ccorb)
K4[Fe(CN)e]

4Fe3* + 3[Fe(CN)g]*
— Fes[Fe(CN)s]3]

PopaHuna-noH

[MosaBneHue apKo-KpacHoro

Fe3*+3NCS =Fe(NCS)s

NCS- OKpaLlMBaHUSA
OH- O6beMHbIN XNonbeBUOHbLIV Fe3*+30H" — Fe(OH)3|
ocafok 6yporo upeTta
Lenoyb BbinageHve o6bemHoro ocagka  |AIR* +30H" — Al(OH)s3|
AP (aMCbO:I'eprle Genoro uBeTa, pacTBOPAOLLMINCS
CBOWCTBa B M30bITKe LLIENOYM 1 pacTBopax
rmapokcmaa) Knucnot
Lenoyb BbinageHue o6bemHoro ocagka |Zn?*+20H- —Zn(OH)z|
712+ (aM(bovTeprle Genoro uBeTa, pacTBOPSOLLNNCS
CBOWCTBa B M30bITKE LLLENOYM 1 pacTBopax
rmapokcmnaa) Knucnot
NH.* Llenoub, 3anax ammuaka NH4*+OH— NH3T+ H20
HarpeBaHue
AHWOHBLI(-):
WHankatop Jlakmyc (CuHee okpaluvMBaHue -
Nuaounkatop ManuHoBoe okpalunBaHue )
OH- deHondTanenH
NuaunkaTtop PKentoe okpalumBaHune )
MeTtunopaHx
F- Ca2* Benblin ocagok Ca2* + 2F = CaFal
e I e
o | ae e s, o+ B =agen
- Ag* PKenTelit ocanok, Ag* + |- =Agly
HepacTBopuMbIn B HNO3
S042- Ba2* Benblii ocagok Ba2* + SO42= BaS04l
benbin KpucTannMyecknm ocagok Ba?" + SO5* = BaSOsv
SOs2- 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
S Ag* U&pHbIl 0cagok 2Ag* + S2- = AgoSl
b BblgeneHue rasa ¢ 3anaxom S2- + 2H* = H,ST
TYXIbIX AL,
Si0g* He ggﬁﬁ:gggmv‘l’gﬁg‘fb"l DH* + SiOs> = H,Si0sd
Ca2t Evtlacnnb(l)ﬁaoxca,qo& pacTBOPUMbIN B COs% + Ca2* = CaCOsl
COs® e BbloeneHune yrnekucroro rasa CO32-+2H*= H,0+CO,T

Oe3 3anaxa

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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Cuu Bblaensietcsa 6ypbin ¢ pe3kum 2NaNO3 + H2SO4=
NO+  |KOHLEHTDMDOBAHKasFANEXOM ras 1 comb ronyboro 2HNO3k) + NaxSO4
3 e useta AHNO3 + Cu = Cu(NO3)>
2o + 2NO2 + 2 H20
PO43- Ag* Ocapok xenToro upeta 3Ag* +P04% = AgsPO4l

BbinonHeHue pabomei:

Onbim 1 ObHapyxeHue kamuoHa bapusi

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

BaClz + Na2SO4 — 2NaCl + BaSOg4)|

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

Ba?* + SO4* — BaS0a4|

Onbim 2 ObHapyxXeHue kamuoHa MagHusl

[na noaTBepXXaeHnsa Toro, YTo B Cynbdarte MarHusi CoAep>KUTCS KaTUOH MarHus,
Heobxoanmo K ero pacTteopy AobaBuTb pacTBOp rMApoKcuaa HaTpus, B pesynbTaTe
peakumn 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 ObHapyxeHUe KamuoHa aMMOHUS

K TBEpOoOMY xnopmay ammoHunst Heob6xoaMMo K 4o6aBUTb MMAPOKCUA Kanbums. Ons
yBEnMYEeHMS CONPUKOCHOBEHNS NITOLLAAN pearnpyoLLmx BELWECTB, HaA0 CTYMNKON
pacTonoyb KOMMNOHEHTLI. [locne npoTekaHusa peakuumn GyaeT YyBCTBOBATLCS 3anax
amMMumaka:

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

2NH4* + 2CI- + Ca?* + 20H- — Ca?' + 2CI- + 2NH31 + 2H,0

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

NHs* + OH- — NHa3t + H20

Onbim 4 KayecmeeHHas peakyusi Ha cyrbtham-aHUOH

Momectntb B Npobupky 3-5 kanenb pactBopa cynbdarta kanusa K2SO4 n gobasbTe B
3Ty e npobupky 3-5 kanenb pacteopa xnopuga 6apus BaCl,. ObpasyeTtcsa 6enbin ocagok
cynbdaTa 6apus. Nocne oTcTanBaHMs CrnienTe ¢ ocagka XuakocTb U AobaBbTe K ocagky
2-3 kannu pacTtBopa CONsiHOM KMCnoTbl. Y6eanteca B TOM, 4TO Genbi ocagok BaSO4 B

Hen He pacTBopseTcs. BoiBoa: 06Hapyxutb cynbdaTt-aHMoH MOXHO npubasBneHnem conen

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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Gapus. BoinapaeT 6enbiit ocagok cynbgarta 6apusi, HepacTBOPUMOro AaXe B CUNbHbIX
KucnoTax.
Hanucameb ypaeHeHUs! 8bINONHEHHbIX peakuyull 8 MOMEKYSIPHOM U UOHHOM (rosiHoe

U cokpauwieHHoe) sude:

Onbim 5 KayecmeeHHasi peakuyusi Ha kapboHam-aHUOH

K 3-5 kannam pactBopa kapboHata Hatpua NaCOs pobasbTe 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, Habnogasa soigeneHne CO»2. YpaBHEHUS peakumm NpMBECTM B MOSEKYNSPHOM U
MOHHOM (MOSHOE M COKpaLLeHHOe) BMAE.

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

Hanucamb ypaeHeHusi 8binosiHeHHbIX [ABYX peakyul 8 MOeKyrspHOM 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. MNMpun BbINONHEHUN peakumn K 3-5 kannsam
pactBopa xnopuaa Hatpusa NaCl pobaBbTe 3-5 kanenb pactBopa HuTpaTa cepebpa
AgNO3 Habntogasa obpasoBaHue 6enoro TBopoxuctoro ocagka AgCl.

Hanucamb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOMEeKYNsPHOM U UOHHOM (r10f1Hoe
U CoKpauweHHoe) sude:

Ogopmumsb 8b1800, onncae 3G EKTbI KAYECTBEHHbIX PeaKLun.

Boripocbi 0151 caMornposepKu:

1. laTb onpeneneHne KatnoHam.

2. OxapakTepu3oBaTb KAQ4ECTBEHHbIN M KONMYECTBEHHLIN cocTaB peareHToB (BaCly,
NazS04, MgSO4, NaOH, (NH4)2.CO3).

3. [laTb onpeneneHne aHMOHaM.

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

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

Llenib pabomai:- 3yuntb ocobeHHoCcTM npoTekaHmus PUO
- CohopmupoBaTtb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yemble ucmoyHuku: [1], [2].

MamepuanbHoe obecrieqyeHue:.

ObopydosaHue: Peakmuseni:
Mpobupku 'mppokcna HaTpusi, pacTBop
CnunpToBKa ConsHas kucnoTta, pacTeop
CTeknsgHHas nanodka Xnopwuga xene3sa (lll), pacteBop

Cynbdat megm (I1), pacteop

KapboHat kanbuus, TB.

M'mppokapboHaTt HaTpua (NuweBas coga)

deHongTaneunH

OuctnnnupoBaHHas Boga

Teopemuyeckas yacmsb:

Tak Kak MOneKysfbl 9MeKTpPonMTOB B pacTBOpax pacnajatTCd Ha MOHbI, TO W©
peakumu B pacTBopax 3fIEKTPOSIUTOB NPOUCXOOAT MEXOY MOHAMM.

Peakuyuu, npomekatrowjue Mexoy UoOHaMu, Ha3bl8atomcsi UOHHbIMU peakyusimu.

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

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%, + 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 ypagHeHUEM.

B ypaBHeHMsX peakuwii CTaBsAT 3HaK ¥, ecnm cpeay NpoayKTOB peakumn ecTb
0CafjoKk — HepacTBOpUMbIE UMM MarnopacTBopumMble BeuwlecTBa. 3Hak T nokasbiBaeT
razoobpasHble 1 neTy4me CoOeanHEHNs.

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

MOJIeKyI.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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B sude uoHoe 3anuceiBaloT opMynbl:

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

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

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

B sude mornekyn 3anucbiBatoT oopMyIribi:

- Boagbl H20;

- cnabbix knucnot (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 YacTtb Monekyn crnabbix 3NeKTPONUTOB B pacTBOpPE He ANCCouUnpyeT Ha
NOHbI.

B sude morekyn Takke 3anucbiBatoT:

- opMynbl razoobpasHbix BewecTts (CO2, SOz, Hz, H2S, NH3 1 ap.);

- (bopmynbl okengoB metannos n HemeTtannos (Na20, CaO, P20s, SiO2, B2Os n gp)

Peakunn obmeHa B BOAHbIX pacTBOpax 3MeKTPOSIMTOB MOryT ObITb: MpPaKTUYECKu

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

O[HOBPEMEHHO B ABYX NPOTUBOMOMOXHbLIX HarNpaBfeHusX.
1) Peakyuu mex0y cusnbHbIMU 351IeKmMposiumamMu 8 pacmeopax rnpomekarom 00

KOHUa, Unu rnpakmu4ecku Heobpamumabl, KOrAa MOHbI COeAMHSATCS ApPYr C APYroM U

obpasyoT:

a) MasiopacmeopumMbie gewecmea

Peakyuu c obpasogaHuem MasiopacmeopuMbix eeuwjecms, gbinadarowjux 8 0cadok
).

CocTaBUM MOMEKYISIPHOE M WOHHOE YpPaBHEHMS peakuun 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 peakumm B BUAE HEPACTBOPUMOTO BeELLECTBA.

6) manoduccoyuupyrouwjue sewecmea — crnabble 3NeKTPonnTbI

Peakuyuu, udywue ¢ obpazogaHuem Masnoduccoyuupyrouux seuwecms (crnabbix
3/71eKMposIuMmos).

MoneKynsipHoe 1 MOHHOE YpaBHEHUS peakuum HernTpanusauumn Mmexay pacteopamm

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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rmgpokcnga Hatpua NaOH u cepHon kncnotsl HoSO4:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H" + 2H* + S04 = 2Na* + SO4% + 2H,0
20H" + 2H* = 2H20
unu, cokpawas koapdpuumeHTsl, nonyymm: OH- + H* = H20.
B pesynbTaTe peakunn HenTpanuasaumm noHsl Bogopoda H* n rmgpokecng-noHsl OH-
obpasylT Manoguccounmpyrome Mosiekynbl Bodbl. Npouecc HenTpanusauun naet o

KOHLUAa, T. €. 3Ta peakyus Heo6pamuma.

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

2H* + SO4% + Ba? + 2NO3 = BaSO4 | + 2H* + 2NO5
S04% + Ba2* = BaS04 4

Al2(SO4)3 + 3BaCly = 3BaSO4l + 2AICI; (5)
CUJIbHbI€ ANEeKTPOIInNTbI CUINbHBbIN
ANEeKTPOSInT

2APR* + 380%, + 3Ba?* + 6CI = 3BaSO4d+ 2AIR* + 6CI
3S04% + 3Ba?* = 3BaS0O4 cokpaTuTb BCe KOIPDULIMEHTbI Ha 3
SO?%, + Ba?* = BaSO4J.
CywHocTtb peakuun (4) n (5), kak n peakuum (1), 3aknoyaeTcsi B CBA3bIBAHUN MOHOB
SO?%4 1 Ba?* c obpasoBaHneM HepacTBopumon conu BaSOa.
B) 2a3006pasHbie unu nemy4ue gewjecmea
Peakyuu, npomekaroujue 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 HeobpaTtuma, NOTOMy 4YTO ObpasytoTca ra3 ammvak NHs u
mManoguccoumupyoLee BeLLecTBo Boaa.
2) Ecnn cpeou wncxogHbiX BeELECTB WMMETCs cnabble 3nekTponuTbl  unu

ManopacTtBJipUMbI€ BELLECTBA, TO TaKNe peakunn ABNATCA obpamumbiMu, T. €. 4O KOHUA

He npoTekatoT. Hanpumep:

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

CH3COOH + OH — CH3COO" + H20;

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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6) Cu(OH); + 2HCI — CuCl; + 2H20
HepacTBOpuMoOe cnaobin
OCHOBaHune ANEKTPOSINT

Cu(OH), + 2H* — Cu?* + 2H2.0
Ecnn  wucxogHbiMn  BelwlecTBaMu  peakum  obmeHa  ABNAOTCA  CUJSIbHbIE
371eKMpPOIUMbI, KOTOpble MNpW B3anMOAENCTBUM He o0bpas3yrom ManopacTBOPUMbIX Wn
ManogucCcoUnMpyoLWnNX BELLEeCTB, TO Takne peakyuu He rnipomekarom. [1pn cmewmBaHum
X pacTBOpoB obpasyemcsi cMeCb UOHO8, KOTOpble He COoeduHATCA APYr C APYroMm.
Hanpumep:
2NaCl + Ca(NO3)2 # 2NaNOs3 + CaCl2

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

YpaBHeva TakKnx peaKLl,I/IIZ obmeHa He NALIYT.

BbinonHeHue 3aHsmulibl:
Onbim 1 Obpa3osaHue MasiopacmeopuMbix eeuwecmes (ocadka)

B nBe npobupkn BHECTU NO 2-3 Kannuv creayroLwmnx pacTBOpPOB:
- B nepByto — cynbdat meam (I1) CuSOa.
- BO BTOpY!O - xnopwug xenesa (lll) FeCls
[lo6aBuTb B HMX B HMX NO 2-3 Kannu pacteopa rmgpokcuaa Hatpust NaOH.
HabnopaTts:
B nepsom cnyyae — obpasoBaHue ronydoro ocagka Cu(OH)z2|
Bo BTOpOM cny4vae — obpasoBaHme KMPNNYHO-KPACHOMO ocajka rmapokcuaa xenesa
(I11) Fe(OH)3]
Hanucamb mMornekynsipHoe u UOHHOe ypasHeHUe rpomeKarwux peakyul 8 rnepsou
u emopou rpobupke.
Onbim 2 Obpa3osaHue 2a300b6pasHbIX sew,ecma
B oBe NpobupkM BHECTU Ha KOHYMKE LLnaTens:
- B nepByto — kapboHaT kanbumss CaCOs
- BO BTOpPYIO — ruapokapboHaTt HaTpus (nuwesas coga) NaHCOs
[oGaBbTe B HUX B HMX MO 2 M pacTBopa consiHoun kucnotbl HCI.
HabntopaTts:
B obeunx npobupkax HayHETCA aKTMBHOE BblOeSieHMe MNy3bIPbKOB YrNEKUCIOro rasa
(CO21).
Hanucamb mMornekynsipHoe u UOHHOEe ypagHeHUe rpomeKarwux peakyul e rnepsou
u emopou rpobupke.
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Onbim 3 Peakuyusi Heimparnu3ayuu (obpa3oeaHue 800bl)

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

deHondTanenHa. PactBop okpacuncs B ManuvHOBbLIM LBeT. [JoGaBuTb B NpoOupKy

pacTBOp COSSIHOM KUCIOThI (MM CEPHOWN KMCMOTbI) A0 obecuBevmBaHus.

Hanucatb MOJeKkyndapHoe " WOHHOE YypaBHEHUA

KUCIIOTaMn.

Bonpocski 0nsi camornposepKu:

peakuunmn Hel7|TpaJ'IM3aU,VII/I

1. MNepeyncnuTb yCroBus HEOOPaTUMOCTU peakLUi.

2. YTto Takoe peakuus HemTpanusaumm?

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

4. CDOpMyJ'IbI KakKnx BewecCTtB B MOHHbIX YpaBHEHUAX 3aNnnCbiBakOT B BUAE NOHOB?

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

NNabopaTtopHoe 3aHATHME N2 4 U3yyeHne CBOUCTB MeTaHa U 3TUNeHa

Lenb pa6ombl:- |/|3y‘-II/1Tb cBOUCTBa npegerbHbIX yrnesogoponos.

- I3yunTb cBOMCTBaA HenpeaesibHbIX YyrneBo4opoaoB.
- CoopmupoBaTtb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.

Ucnonb3yembie ucmoyHuku: [1], [2].

MamepuansHoe obecrneyeHue:

ObopydosaHue:

Peakmussbi:

[Mpobupkun

AueTtaTt HaTpusa 00e3BOXKEHHbIN

[Mpobka ¢ ra3ooTBOAHON TPYOKOM

HaTpoHHasa n3eecTb

WTatnd

bpomHas Boga

CnunpToBKa

PacTtBop nepmaHraHarta kanvs

CTtekngHHaga nanoyka

CepHag kucnota

OTUNOBLIN CANPT

BpomHas Boaa

lMepmaHraHat kanua 0,1 H p-p

Teopemuyeckas Yacmb

AnkaHbl BbIAENSIOT M3 MPUPOAHbLIX WCTOYHWMKOB (MPUPOOHbLIA M MOMYTHbIN

HedTb, KAMEHHbIN Yrosb).

ras,

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

TBEpAble ankaHbl - U3 HedTU. [MpUPOAHON CMecCbio TBEPAbIX BbICOKOMOSEKYISIPHbIX

ankaHoB SIBMSIETCSI FOPHbIA BOCK - NPUPOAHbLINA BUTYM.

MeTaH wwnpoko pacnpoctpaHeH B npupoge. OH SABNSIeTCS rMaBHOW COCTaBHOM

4YacTbl0 MHOIMMX TOpKYMX ra3oB Kak npupogHbiX (80-97 %), Tak M WUCKYCCTBEHHBIX,

BbIAENSAIOLMXCA MPU CyXOW MNeperoHke nepesa, Topda, KaMEHHOro Yrns, a Takke npu

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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KpekmHre Hedptn. [pupoaHble rasbl, OCOBGEHHO MONyTHble rasbl  HeMTAHbIX
MECTOPOXAEHUN, MOMUMO METaHa CoaepXaT aTaH, NponaH, 6yTaH n NeHTaH.
B npomMbIlineHHOCTHU:

1. 3 npMpogHOro n nonyTHOro HeTAHOro rasa

BaxHenwmm WCTOYHMKOM arkaHoB B Mpupode SBMSieTCs NPUPOAHbLIA  ras,
MUHeparnbHoe YrneBo4OPOAHOE Cbhipbe - HePTb U CONYTCTBYKOLWMNE el HedPTAHbIe rasbl.
MpupoaHbIn ra3 Ha 95 NPoOLEHTOB COCTOUT M3 MeTaHa. Takom e coCcTaB MMeeT DONOTHbIN
ras, obpasylwmmnca B pesynbTtate nepepaboTkn 6akTepusamm (THUeHUs ) yrnesonoB.

MemaH Ha3bigatom ewé u 60510MHbIM; PYOHUYHbLIM 2a30M.

[MonyTHblIe HedTHAHbIE rasbl COCTOAT B OCHOBHOM M3 3TaHa, nponaHa, bytaHa u
4YaCTMYHO NeHTaHa. VX oTaenstoT oT HeddTU Ha crneunarnbHbIX YCTaHOBKaxX Mo NoAroTOBKe
HedTU. Mpun OTCYTCTBUM ra30KOHAEHCATHbLIX CTAHLUMIA NONYTHbIE HEPTSAHbIE rasbl CXKUratoT
B dpakenax, 4YTO £BNAETCA KpaHe HepasyMHOM W pas3opuUTesibHOW MNpakTUKou B
HedTenobbive. OgHOBPEMEHHO C razamMu HedTb O4MLLAeTCs OT BOAbl, MPSA3M U necka,
nocrne 4ero noctynaet B Tpyby Ana TpaHCnopTMpoBku. U3 HedTM npu ee pasroHke
(neperoHke, auctunnauuu) otbupas nocnegoBaTtenbHo Bce Oonee un  6Gonee
BbICOKOKUNALLME dopaKkLnmM NonyyaroT:

- 6eH3uHbl - T. kun. oT 40 go 180 °C, (copepxut yrnesogopoabl Cs-C1o), cocTouT
bonee, yem un3 100 vHAMBMAYyanbHbIX COEAMHEHUW, HOPMarnbHbIX W pPa3BETBEHHbIX
arkaHoB, LMKNoankaHoB, ankeHOB 1 apoMaTUYeCKnX yrinesogopoaos;
kepocuH 180-230 °C, (C11-C12);

neakul 2asotinb (ausensHoe Tonnmeo) 230-305 °C (C13-C17);

msixenbil 2a3001b U neakuti ducmunnsam cma3oyHoz2o macrna 305-405 °C (Cqe-
Cos);

cma3oyHble macna 405-515 °C (Cae-Cas).
OcTaToK nocre neperoHkn HedpTn Ha3biBaeTCa acghasibmom unm 6umymom.
2. CUHTE30M 13 BOASAHOrO rasa: n CO + (2n + 1) Hz - ¥ CpHan+2 + n H20

CO + 3H; - tkat, CH4 + H0
3. CuHTe30M 13 npocTbix Bewects: n C + (n+ 1) Hy -tk8P 5 C Hans2

C+2 H2 _ 500°C,Ni N CH4
B nabopaTopuu:

1. F'mgponus kapbuga antoMuHNA (nonyvyeHne meTaHa):
AlsC3 + 12H20 = 4AI(OH)3 + 3CH4t
2. Peakuus Biopua (B3aMmogencTeme HaTpus C ranioreHnpon3BoOAHbIMU ankaHoB):
R-I + 2Na + -R1 — R-R¢ + 2Nal (R- aTo pagukan; - 310 ranorex)

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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a) CHs-Cl + 2Na + CI-CH3z — CH3-CH3 + 2NaCl nnm
2CH3Cl + 2Na — CoHg + 2NaCl
6) CHs-I + 2Na + |-CoHs — CH3-CoHs + 2Nal nnm

CHsl + 2Na + CoHsl — CsHs + 2Nal
3. TepMmuyeckoe aekapBOKCUMIIMPOBaHUE coreit KapBGoHOBBIX KUCIOT B NPUCYTCTBUM
Lenoyen: R-COONa + NaOH -{ ©— R-H + Na2COs
a) CH3-COONa + NaOH -{ ©— CHa4 + Na2CO3

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

6) C2Hs-COONa + NaOH -f — C;Hg + Na,COs3
amuriam Hampus amaH
4. Katanutnyeckoe ruapnpoBaHune ankeHoB 1 ankMHoB:

a) CnHzn + Hz -t%@tP s CHans2
alrikeH

C2oHs + H2 JS00°CNE CoHs

b) CnHan2 + 2H2 - k8 CpHans2

alriKkuH
CoH2 + 2H - t%a— CoHe
Cnocobbl nonyyeHus ankeHoB

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

OKmaH 6ymeH b6ymaH
— pnervapuposanune ankaHos CsH1io —> C4Hs + Ha; (t, Ni)
6ymaH 6ymeH 8000p00
— gerngporanoreHnpoBaHue ranoreHankaHoB CsHoCl + KOH —> CsHs + KCI + H20;
xnopbymaH  2udpokcud b6ymeH Xxropud eolda

Kanusi Kanusi
— gerngporanoreHnmpoBaHune guranoreHasnkaHoB

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

TIDITOPATAH

— permagpartauyusa cnmptoB CoHsOH —> CoHs + H2O (npy HarpeBaHuu B NPUCYTCTBUM
KOHLEHTPMPOBAHHOW CEPHOW KUCIOThI)
3anomMHums! [pu peaknax gernapupoBaHnd, gervaparaumm,

AernaporanoreHMpoBaHMA U geranoreHMpoBaHUs HYXXHO MOMHWUTb, YTO BOLOPOA
NpenmyLLecTBEHHO OTPbIBAETCS OT MEHEee rMaporeHn3npoBaHHbIX aTOMOB yriepoaa
(npaBuno 3anuesa, 1875r.)

BbirnonHeHue pabomei:

B nabGopatopum MeTaH nonyyalT HarpeBaHMEM CMecu aueTtaTa HaTpusa C

HaTpoHHOW n3BecTblo (cMecb NaOH + Ca(OH)y).

Onbim 1 lNonyyeHue memaHa

B cyxyto npobupky, cHabXeHHy0 NpobKow ¢ ra3ooTBOAHOM TpyOKOW, MOMECTUTb

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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CMeCb 06€3BOXEHHOro aueTaTa HaTpus C HaTPOHHOW M3BecTbto (1:2), BbicoTa cnosa 6 - 10
MM. 3akpbiTb NPOGMPKY NPOBKOM C razooTBOAHOM TPYOKOW M 3aKpenuTb B LUTATMBE Tak,
4yTObbl NpobKa GbiNa HEMHOIO HWXKe AHa Npobupku. MNocTeneHHO nporpeBaTb NPOGUPKY C
rasooTBOAHOM TpPyOKOW, Ha4YaB OKOMO AHa, a 3aTeM nepenBuras ropesnky ganblue, 4Toobl
MOFfM pearmpoBaTb HOBbIE MOPLIUN CMECM.

Hanucams ypasHeHue peakyuu: CH3COONa + NaOH = CH4T + Na2COs

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

Onbim 2 N'opeHue memaHa

Mookeyb BbIOENAWUMNCA MeTaH y KOHua ra3ooTBogHon Tpybkon. MeTtaH roput
ronyboBaTbiM HECBETALLMMCS NITaMEHEM.

Hanucams ypasHeHue peakyuu 2opeHust MemaHa: CHa + 202 = CO2 T+ 2H,0

Onbim 3 lNponyckaHue MemaHa 4Yepe3 pacmeop rnepmaHzaHama Kasnus U 6pOMHy0
800y

Mony4arowminca MeTaH NponycTUTb B 3apaHee MNPUroTOBEHHble NPOGMpKN, B
ogHon n3 kotopbix 0,5mn pactBopa KMnOyg, a B gpyron 0,5mn 6pomHoN BoAbl.

M3meHsaeTca nu okpacka 3TUX peakTnBoB?

Moyemy meTaH He obecuBeudMBaeT pacTBOp MNepMaHraHaTa Kanus u OPOMHYLO
Boay?

Hanucams ypasHeHue peakyuu: peakumst He nget!!!

Onbim 4 lNony4eHue amurieHa u e2o 20peHue

B cyxyio npobupky nomeLiaroT HEeCKONbKO KPYMWHOK necka, U CMecb cnupTta C
KOHUeHTpmpoBaHHoM HoSO4. 3akpbiBatoT npobupky nNpobKon ¢ ra3ooTBOAHOW TPYyOKOM U
OCTOPOXXHO HarpeBalwT CMecb. Bblgenswowuinca ras nogpxuraloT y KoHua rasooTBOAHOM
TPYOKM - OH rOpUT CBETALLUMMCS MiIaMEHEM.

XnmMmn3m npouecca:

CH3 - CH20OH + HOSO3H = CH3 — CH2,0SO3H + H2O

Takum obpasom, npu B3anmoaenctemm atunosoro cnupta ¢ H2SO4 npoucxoaut

AervapaTauus cnvpTa:

HySOy, t =140 °C

'H  OH!

-~ CH,=CH,! +H,0

Beligenswowmnca atuneH roput ceBeTAWwMMca nnameHem. Hanuwwute ypasHeHue
peakumn. KOHUEHTpMpOBaHHas KUcnoTa cepHas sBngeTca okucnvtenem. [dernmgparauuns

CnnpTOB ABJiAeTCA o6Lwmm cnocobom nosiydeHna HenpeagerbHbIX yrnesogopoaos.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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Onbim 5 lNpucoeduHeHuUe 6poma K amureHy

He npekpawasa HarpeBaHnsa nNpobupkn cO CMEChbo, ONYCKarT KOHEL, ra300TBOAHOM
Tpybkn B npobupky c ©OpomHoM Bogow. BpomHaa Boga 6GbicTpo obGecuBeunBaeTcs
BCNeACTBME NpUcoeanHeHns atToma 6poma No MecTy ABONHON CBA3WN. XMMU3M npouecca:

CH2=CH2 +Br = BrCH2 - CH2Br

Peakuns obecuBeyrBaHus BOAHOrO pacTBopa Opoma CnyXUT KadeCTBEHHOM
peakumen Ha OBONHYIO CBA3b.

Onbim 6 OmHoweHue amursieHa K OKUCIIUMesisim

He npekpawasa HarpeBaHnsa Npobupkn cO CMECbo, ONYCKarT KOHEL, ra300TBOAHOM
Tpybkun B npobupky ¢ pactsopom KMnO4. PactBop GbicTpo obecupeumsaeTtca. Npu aTom

alikeH OKUCIAeTCA B ﬂByxaTOMHbIIZ CrnunpT. XUMn3m npouecca.

CHz = CHz + (0) + H— OH —">*=> HO — CH, — CH, - OH

OTa peakums ABNSEeTCA KAYECTBEHHOW Ha ABOVHYIKO CBSA3b.

Bonpochk! 05151 caMorposepKu:

1. MNo4yemy yrmeBogopoAbl psida MeTaHa Hag —ankaHamu, napaduHamu,
HacbILWEeHHbIMW, NpeaenbHbIMN?

2. Kakvne cBsaA3n obpasyoT atombl yrnepoga Mexay cobon u BOAOpPOOAOM B
Monekynax napaguHoB?

3. B kakue peakumm MoryT BCTYNUTb arnkaHbl?

4. Kakne yrneBoaopoabl Ha3biBaloTCA HenpeaenbHbIMn?

5. Kak nony4atoT aTuneH?

NNa6opaTtopHoe 3aHATHME Ne 5 U3yyeHne CBOUCTB anbaernaoB
Llenb pabomal:- HayunTbCs pacno3HaBaTb anbaervasbi.
- I3yunTb cBOMCTBA anbaernaos.
- CchopmmpoBatb komneteHumn OK 01, 02, 04, 07, J1P 01, 04, 10, 18, 25.
Ucnonb3yemblie ucmoyHuku: [1], [2].

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmusesi:
[MpoBupkm CepHas kucnora, pacTBop
CnumpToBKa 0,5H Buxpomat Kanus

OTUNOBLIN CNNPT

'mapokecma HaTpus, pacTeBop

CynbdaT meaum, pacTeop

dopmanbgerng

Hwutpat cepebpa, pactBop

Ammunak, pacteop 10%

"Moko3a (kpuctannunyeckas)

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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Teopemuyeckasi Yyacmeb:

N3y4yasa anbgermapl, HEOOXOANMO NMOMHUTbL, YTO OHWU SBMSKOTCA NPOAYKTAMU OKUCIIEHMSA
BTOPWYHBLIX CNMPTOB. Mpn paccCMOTPEHNM XMMUYECKNUX CBOWCTB anbAervaoB U KETOHOB HY>KHO
OTMETUTb UX BBICOKYKD XMMU4YECKyt0 akTMBHOCTb. Ocoboe BHMMaHue criegyeT obpaTuTb Ha
OKMCMEHNE 3TUX BELLIECTB.

Hy>XHO 3HaTb NonyyYeHne, CBOMCTBa U NpMMeHeHne dopmanbaernaa v auetansgervaa.
Cnepgyet oOpaTnTb BHUMaHMe Ha TO, 4TO dhopmanbgerng Briepsble Obin nonydeH A.M.
BytnepoBbim 13 6pomuctoro metuneHa. Ocobo 06paTuTb BHUMAHME Ha MPOMbILLSIEHHbIE
cnocobbl NonyYeHnst yKkcycHoro anbgernaa (no peakuum M.IT. Kyyeposa).

N3yyas KeToHbl, criegyeT obpaTtuTb BHMMaHME Ha aueTOH, O3HAKOMMBLUMCH C €ro
CBOMCTBaMM, CO CNocoBGamm nonyyeHusl.

BbironiHeHue pabomei:

Onbim 1 lNony4eHue anb0eauda OKUCIeHUEM criupma XpoMo80oU CMeChHO

Cmewatb B npobupke 2 mn pactBopa buxpomata kanusi, 1 mn pasbaBrneHHON
cepHon kmcrnotbl 1 0,5 mn atunoBoro cnupta. OCTOPOXHO HarpeTb CMecb — Hanuive
peakunn OKMUCNEHUs OBHapyXMBaeTCs MO M3MEHEHMUIO LiBeTa pacTBopa U XapakTepHOMY
3anaxy yKcycHoro anbgernga (3anax a6sok).

XuMun3m npotecca:

3C2Hs0H + KoCroO7 + 4H2SOs — 3CH3CHO + KoSOs + Cra(SO4)z (Onucatb
HabntogeHne No JaHHOW peakLummn)

Onbim 2 KayecmeeHHasi peakuyusi Ha anb0eaud ¢ 2udpokcudom 08yxearnieHmMHou
meodu.

BHavane nony4datoT cBexun rugpokeng meaun (Il) nytem cmelumMBaHus pacTBOpOB
rmopokcnaa HaTpusa n MegHoro Kynopoca B HebonbLmnx konuyectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2| + NaxSOg4

K nonyyeHHoMy ocagky rugpokcnga megum (II) npunute 1 mn dopmanbgervaa.
[Mony4yeHHy0 CMeCb HarpeTb, B pes3ynbTaTe 4Yero MOryT MNoslyuynMTbCA ABa NpoAyKTa
peakuunmn:

1. Ha cTeHkax npobupku BbigenseTca Metannnyeckas Meab:

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

2. OgHako vawe B pesynbTaTe 3ToM peakuum obpasyeTcs KpacHbI 0CafoK okcuaa
meaum (1):

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

Onbim 3 KayecmeeHHasi peakuusi Ha arnb0eaud ¢ okcudom cepebpa (peakyusi

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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«cepebpsiHo20 3epKarnay)

B npobupky npunute 1 mn HUTpaTta cepebpa n 1 Mn rmgpokcnga Hatpus, nNpu 3Tom
obpasyeTca ocagok okcuaa cepebpa:

2AgNO3 + 2NaOH = Ag20| + 2NaNOs3 + H20

Hanee npunute 10%-HbIM pacTBOp aMmuaka A0 pacTBOPEeHMs Ocadka okcuaa
cepebpa c obpaszoBaHMeM amMmnakaTa cepebpa:

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

B pactBop npnbasutb 3 I rNOKO3bl N HArpeTb CMeCb.

BHumaHwue! MNpu HarpeBaHuu OygeT BblaenaTsca 6onbLoe KonmyecTso ammumakalll

O 0O
// ' /
CH,— (CH \—C—H + 2|Ag(NH,),]JOH — CH,—(CH )—C—ONH, + H,0 +
I I PIRIPOXCIUL M MMIL - | I
OH |(OH |, cpsopall OH |OH |,
(.mucrl‘:ltio;:)puu) n:::::::::t:u:lu:z:;a

+ 3NH,T + 2Ag!l.

sccpedpanos
IEPEATOe

HabntopaeTca cnon cepebpa no cTeHkam NpodupKu.

Bonpochbl 0nisi caMornpoe8epKu:

1. Kaknmmn kayecTBEHHbIMU peakunsaMmM MOXHO OBHapYXnTb anbaerngHyo rpynny?
2. Kaknmu cnocobamum MoryT ObiTb NOSyYeHbl anbaerngbl U KETOHbI?

3. B yem cxoacTBO M pasnmyune XMMMUYeCcKnx CBOMCTB anbaernaoB 1 KETOHOB?

4. Yto Takoe chopmanbaerng?

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 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.
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