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BBepgeHue

MeToanyeckme ykasaHWs MO BbINOSIHEHUIO NabopaToOpHbIX 3aHATUA COCTaBMNEHO B
cooTBeTcTBUM C paboyen nporpammon amcumnnunHbl OOL.12 Xumua gna obyyatomxcs
no crneunanbHocth 35.02.10 O6paboTka BogHbIX BUOpeCcypcoB.

Pabouyen nporpammon npegycmoTpeHo 20 akagemMumyeckmx 4yacoB Ha nposegeHue 10
nabopaTopHbIX 3aHATUN.

Llenbto  npoBegeHus  nabopaTopHbIX  3aHATUA  GBRSieTCs  3akpensieHue
TeopeTU4ecknx 3HaHun, oTpaboTka npuemMoB WM npuobpeTeHne HeobXOoAMMbIX HaBbIKOB
nabopaTopHbIX nccneaoBaHni. JTabopaTopHbIn NpaKTUKyM HanpasneH Ha
CTUMyIMpPOBaHNE MNO3HaBaTENIbHOTO WHTEpeca O0b6y4yalWmnxcss UM OPUEHTMPOBAH Ha
OyayLyto npodeccnoHanbHyo AeATeNbHOCTb.

Mepea npoBegeHMeM nabopaTopHOro 3aHAaATMS  obydarouwmecss  006si3aHbl
npopaboTaTtb COOTBETCTBYIOLIMA MaTepuan, YACHUTb Lenb 3aHATUSA, O3HAaKOMUTbCHA C
coAaepXaHnem 1 nocriefoBaTeNbHOCTbIO ero NpoBeAeHWs!, a npenogaBaTeflb — NPOBEPUTL
MX 3HaHUSE N TOTOBHOCTb K BbIMOSIHEHUIO PaboTbli, NPOBECTM WMHCTPYKTaX MO TEXHUKE
©e3onacHocTw.

JTabopaTopHble 3aHATUS BbINOMNHATCA B 06opyaoBaHHOM kabuHeTe xumuun. Ons
BbINONHEHUS nabopaTopHOro 3aHATUS yyebHas rpynna pasbvsaeTcs Ha ABe noarpynmnbl
(no 12—15 yenosek). HekoTopble OMbITbl MOrYT ObiTb BbIHECEHbI HA OEMOHCTPALMOHHbIN
akcnepumeHT. [lepen BbINONHEHMEM MepBOro nabopaTtopHOro 3aHATUS NPOBOAMUTCSA
BBOAHbIA MHCTPYKTaX Mo TexHuke 6GesonacHocTn Ans yyawwmxcs o6 obwmx npasunax
paboTbl M noBedeHnsa B nabopatopum MO cneuuanbHOW WHCTPyKunn. 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 OBy4valoWMNCa OOSDKEH 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 BbiNnONHEHUs nabopaToOpHbIX 3aHATUN 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 BLINONHATE paboTy, GepexHo OTHOCUTbCA K nabopaTopHOW nocyae u
npnbopam, 3KOHOMHO pacxodoBaTb peakTuBbl, CTporo cobnogate Mepbl 6e30nacHoOCTU
npu paboTe B kabuHeTe, paunoHanbHO UCNonb3oBaTh paboyee Bpems.

KoHTponb 1 oueHKka 3HaHuK1, oby4vatoLmxcsa A0MKHbI MPOBOAUTLCA CUCTEMATUYECKN
nocrne wu3yvyeHust Kaxgowm Tembl npeameta. OTO LOMMKHO OCYLLECTBNATbCSA NyTeM
PPOHTANBHOIO U MHAMBMAYANbHOrO Onpoca, TEeCTUPOBAHWUSA, 3aLUMTON KOHTPOSbHOM
3aga4ym no pesynbtatam cobecegoBaHus BO BpeMda nabopaTtopHbiX 3aHATUNA. [pn oueHke
nabopaTopHOro 3aHATUA YYUTLIBAOTCA TEXHUKA €€ BbINOMIHEHNS, Ka4eCcTBO ohopMieHns
nabopaTopHOro XypHana, TOMHOCTb pe3yfibTaToB aHanuaa.

Mocne kaxpgoro nabopaToOpHOro 3aHATUA npoBoAMTCA 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 ocBoeHna matepuana no nabopatopHbIM 3aHATUSAM Yy 0By4aroLmxcs
dopmumpytotcsa cnegyrowmne komneteHumn: OK 01, 02, 04, 07.

K BbINONHeHM0 nabopaTopHbIX 3aHATUA obyyatoLmMecs ONYCKaTCH TOMNbKO nocne
NPOXOXOEHUS UHCTPyKTaxa UM obyyeHus npasunam TexHukun 6esonacHocTn U
NPOTMBOMOXapHbIM MNpaBuiaMm, MNPOBEPKU YCBOEHUS MNpaBuil U COOTBETCTBYHOLLEIO
ochopmrieHms gornycka k paboTe B cneyunanbHOM XypHarne.

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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MNMepevyeHb NaGOpPaTOPHLIX 3aHATUMN
Kon-
Ne n/n HanmeHoBaHne nabopaTopHOro 3aHATUSA BO
YyacoB
1 OsHakomrieHne ¢ nabopaTopHbiM obopydoBaHWeM W npaBuiamu 5
TEXHUKN Be30nacHOCTU
2 CBowncTBa OKCMA0B Y OCHOBAHWUI 2
3 CsowncTtBa KMCnoT 2
4 Peakuun noHHoro obmeHa 2
5 OxkucnurenbHble CBOMCTBA XPOMAaTOB 2
6 'moponus conen pasnmM4yHoro Tuna 2
7 3y4yeHne CBOMCTB MeTaHa 1 3TuneHa 2
8 M3yyeHne cBOMCTB anbaerngon 2
9 M3y4eHne cBonCTB KapOOHOBBIX KMCAOT 2
10 KayecTBeHHble peakumn Ha HeopraHM4yeckne BeLLecTsa 2
NToro 20

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

O

Jluex

Kpulluxa-xoanayox
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:

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

100

rarus

C apc N—Hlpkd MU

PucyHok

XuMuuecKkmn
CrakaH

Mepubin
LMTMHILP

Konba
KOHWYecKast

¥

[Munerxa

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyansHocmb 8epcuu No opueuHany, xpaHsauwemycs 8 1C Konnedx
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PucyHok

HasHaueHue

Crynka
M NeCTUK

Boponka

HInarens

Copopmynuposamb 6b1600, 060cHOB8ag8 HeobxoOumocmb cobritoOeHUs rpasusl

mexHuKku be3onacHocmu.

NNa6opaTtopHoe 3aHATHME N2 2 CBOMCTBaA OKCUAOB U OCHOBaHUMN

Llenb pabomoi:

- I3yunTb CBOMCTBa OKCUAOB Ha NpUMepe OCHOBHOIO.

- I3yunTb cBOMCTBA OCHOBaHUN.

- PaccmoTpeTb aMoTepPHOCTb.

- CchopmmpoBatb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.

Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbsHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku HaTtpun metannunyeckmi
CnunpToBKa Okeunp kanbums
CTeknsiHHas nanoyka 'mapokcnag HaTpus, pacTBop
CrtakaH Cynbdat megum (I), pactBop
MuHueTt Cynbdart xeneasa (lll), pactsop
Cynbat antomMmHus, pactsop

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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CongaHas kucnoTta, pactBop
deHondTanenH

JTakmyc

MeTunopaHx

BbinonHeHue pabomei:

Onbim 1 Bzaumodelicmeue 0CHOBHO20 OKcuda ¢ 8000U

B npobupky BHECTM HEMHOro (Ha KOHYMKe LnaTens) okcuaa Kanbuus, gobaButb
Boadbl, nepemewartb. K nonydyeHHoMmy pactBopy [A06aBUTb HECKONbKO  Kanenb
beHonTanemHa nnun nakmyca.

HabrrodeHue: manuHoBbIn uBeT. Okcug Kanbums (KeHas W3BECTb) aKTUBHO
nornoLiaeT BoAy C BblAeneHnem Tenna
YpasHeHue: CaO + H,O — Ca(OH)2

Onbim 2 [lonydyeHue ocHogaHuUl 8 pe3ynbmame 83aumodelcmeusi mMemarina ¢
gododl.

B dapdopoByto 4awky wnum CcTakaH HanuMTb A0 MNOMOBUHbI  0Obema
ANCTUNNMPOBaHHOW BoOAbl. M3BneYyb MNMHUETOM Ku3 BaHKM KycoveK MeTanfndeckoro
HaTpUs, OYUCTUTbL ero punbTpoBaHHOM BGymarom OT KepOCHHa M MOMECTUTb B Yally C
Bogown. Yto HabntopaeTca?

HaHecuTe cTeknsHHON nano4vykon Kann pactBopa rmapokcuaa HaTpus Ha MosocKy
nakmyca, Habnwogante 3a okpackon nHaukatopa. B aBe npobupku Hanente no 0,5 mn
pas3baBfeHHOro pactBopa rMapokcuaa HaTpust U B OfHY M3 HUX 000aBUTb HECKOSNbKO
Kanenb pactBopa METUIIOBOrO OpPaHXeBOro, a B ApPYrylo — pacTtBop doeHondraneunHa,
Habnogatb 3a M3MEHEHMEM OKpacku pacTteopa. PesynbTaTtbl HabniogeHwn s3anucaTtb B

OTYyeT B BUAe Tabnuubi:

OcHoBaHue Okpacka nHgmkaTtopoB

Jlakmyc MeTunopaHx deHongTanenH

NaOH

YpasHeHue: 2Na + 2H,0O — 2NaOH + Hz 1
Onbim 3 lNony4yeHue audpokcudos rnpu 83aumodelicmauu CosU CO WESIOYbI.
B Tpu npobupkn HanuTb 1-2 Mn pacteBopa conen:
B nepsyto — cynbdat xenesa(lll),
BO BTOpYO — cynbdat megu(ll),
B TPETbIO — CynbaTt marHus.
Hob6aBuTb B Kaxkayto NpobupKy no 1-2 mn pacteopa Lenoym.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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HabnrodeHue 1 np: KpaCHOBaATO-KOPUYHEBLIE KpUCTanbl KyGrnyeckon opmbl
YpasHerue 1 np: Fe2(SO4); + 6NaOH — 2Fe(OH)sd + 3NaxS04
HabnodeHue 2 nip: BbinageHne ocaaka sapko-ronyboro useta
YpasHerue 2 np: CuSO4 + 2NaOH — Cu(OH)2\ + Na2SO4
HabnwdeHue 3 np: ocagok npeacrtaBnseTr cobowm BewectBo 6enoro uBeTa,
KpucTannbl KOTOPOro Npu HarpeBaHuu pasnaratoTcsa. He pactBopsieTcs B Boge.
YpasHeHue 3 np: 2NaOH + MgSO4 — NaxSO4 + Mg(OH)zi«
Onbim 4 Ceolicmea amgomepHbIX 2Uu0pPOKcUO08
B npobupky Hanutb 1-2 Mn pacTtBopa cynbdata anioMumHua n aobasnsatb Mo
KannsMm pacTBop Lenoyvm Jo obpasoBaHusa ocagka. [onyyeHHbIn 0cagok NOMECTUTb B ABE
npobupku. B ogHy npobupky BMMTb HEMHOrO pacTBopa FMAPOKCMAA HATpus, B OpYryto
CONAHOW KUCMOTHI.
HabnwdeHue: 6Genbln 0CagoK rmMapokcuaa antoMUHUS pacTBopsieTcsa  nog
AENCTBMEM LLENOYM
YpasHeHue: Al2(SO4)3 + 6NaOH — 2AI(OH)sy + 3NaxS04
Al(OH)3 + NaOH — Na[Al(OH)4] TeTparngpokcoantoMmHaT HaTpus

Ogopmums eb1800, OrMcaB CBOMCTBA OCHOBAHWIN U CNOCOOLI MX NOSTy4YeHUs

Bonpochbl 0nisi caMornpoeepKu:

1. OxapakTepun3oBaTb CBOMCTBA OCHOBHbIX OKCUAOB

2. [NepevncnuTb OCHOBHbIE CBOMCTBA OCHOBAHWN.

3. MNepeuncnuTb NpMMeHseMble UHAMKATOPbI U UX OKPackKy.

4. Yt0 Takoe aMpOTEPHOCTbL?
Na6opartopHoe 3aHATHME Ne 3 CBoMcTBa KUCNOT

Llenib pabomoi:

- PaccMoTpeTb 3aKOHOMEPHOCTU NPOTEKAHNA peaKkLnn C KUCIOoTaMu.
- CchopmmpoBatb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbsHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:
Mpobupku LINHK MeT., rpaHysbl
CnupToBKa CepHas kucnora, pacTsop
CreknsHHasa nano4ka CongHag kucnota, 1m pactsop
dapdopoBas Yallka Oxkeng megu(ll)
'mppokeng HaTpus, 1M pacTeBop

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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Hutpat cepebpa, pacTtBop
YHuBepcarnbHbIi UHOUKATOP

Teopemuyeckasi 4Hacmab:

Kucnomamu Ha3biBalOTCS CNOXHble BeLlecTBa, COCTosLMe U3 aTOMOB BOAOpoaa U
KMCNOTHbIX OCTaTKOB.

C TOYKM 3peHnss Teopun INEKTPONIUTMYECKOM AUCCOouMauMn KUCIMOTbl — 3TO
3NEKTPONUTbI, ANCCOLMMPYIOLLNE B BOAHbIX pacTBOpax Ha KaTUOHbI TONbKO Bogopoaa H* n
aHWNOHbI KUCITOTHbIX OCTaTKOB.

NMonyyeHune

1. BeckucnopoaHble KUCIOTbl MOMy4arT CMHTE30M M3 MPOCTbIX BELLECTB NEeTy4nx
COeAnHEHN ¢ NocrneayLwmm pacTBopeHeM nx B Boge. Hanpumep:

H> + Clo — 2HCI — xnopoBogopoga, ras. Pacteopsiem ero B Boae, nonydaem HCI —
XNOPOBOAOPOAHYH KUCMOTY — KUOKOCTb.

2. PacTtBopeHue cooTBeTCcTBYIOLWeEro okenga B soge: P20s + 3H.O — 2H3PO4.

3. QneKkTponu3 pacTBOPOB CONEMN:

IMEFTPOIOC

NasSO4 + 4H,0 —=T8 - 11,30, +2H, T +0, T +2NaOH.

4. Bsanmogencteme pacTBOPUMOM COMMM C  CUSIbHOW  KUCMOTOW  (Mony4daroT

HepacTBOpuUMbIE, ferkoneTyyune, cnabdbie kucnotbl): NaxSiOs + 2HCI — 2NaCl + HgSiOg“L

i
Na2COs + 2HCI — 2NaCl + Ho CO3— H,0+ CO, T

dusnyeckme cBoncTBa

BONbLUIMHCTBO HEOpPraHU4YecKMX KUCMOT XWOKOCTU, CMeluMBarowmecs C BOOOW B
nobbIX COOTHOLUEHUSIX, 3aTBepAeBalolme npu HU3KUMX Temnepartypax; docdopHas
KUCIoTa - KpUcTanimnyeckoe, noxoxee Ha neq BeLecTBO, XOPOLIO pacTBopseTcs B BoAe.
KpemHueBas kucnoTta TBepaoe BeLLECTBO, HepacTBOpUMoe B Boae. HekoTopble KUCOThI
cywectByloT Tonbko B pactBope H2Cro07, HMnOs. WX rmgpaTtupoBaHHblE aHUMOHBI
OKpalLEHbl B XapakTepHble LBeTa: opaHXeBbl, (pnoneToBbin. HakoHel, Takne KMCNoThl,
Kak xropoBogopogHasi, GpomoBogopoaHas — neTyyne, noatoMmy obrnagalwT peskum
3anaxom. KNcnoTbl MMEKT KACHbIN BKYC.

Xumunyeckmne cBoncTBa

1. l3ameHeHune uBeTa MHOMKaTOPOB:

deHondranenH — 6ecuBeTHLIN,

NakMyc — po30BbIW,

METUMNOPaHX — KPACHbIN.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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2. Bsanmopencteme c OCHoBaHuMAMM C obpas3oBaHMEM COnM U BoAbl (peakuns
HenTpanusauyumn): H>SO4 + 2NaOH — NaxSO4 + 2H20.

3. Bsaumopencteume ¢ ocHoBHbIMM okcuaamun: HaSO4 + NaxO — NaxSO4 + 2H20.

4. B3anmogenctame ¢ Conamm:

a) MeHee NneTydne KUCNoTbl BbITECHAKOT bonee netyymne n3 nx conemn:

H,SO4 + NaCl — NaHSO. + HCI T

KOHU, meepO.

6) 6ornee cunbHblEe KUCNOTbl BbITECHAOT MEHEee CUMbHbIE U3 PAaCTBOPOB UX CONeMu:
3HCI + NasPO4 — 3NaCl + H3PO..
5. Bsaumopgencteue C MeTannamy pasnnYHbIX KUCMOT MPOTeKaeT CorfacHo

NOJIOXKEHUO MeTaJIiIoB B pAay Hal'lpﬂ)KeHVIIZ, KOTOprI?I XapaktepulyeTt OKUCITUTESIbHO-

BOCCT@HOBUTENbHYD CMOCOBGHOCTbL  3MEKTPOXMMUYECKON CUCTEMbI «MeTann - WOH
MeTannar: Li K Ca Mg Al Ti Cr Zn Fe Ni Sn Pb H Cu Ag Au
Mcxoasa na atoro, Bce MeTansibl ygoOHO pasgenvTb Ha TPy YCNOBHbIE rpynnbl:
AKTUBHbIE CpeaHen akTMBHOCTU ManoakTuBHble
Li K Ca Mg Al TiCr Zn Fe Ni SnPb Cu Ag Au
B3aumodelicmeue memaJssioe ¢ X/iopo8000pPOOHOU Kucsiomou
AKTUBHbIE CpeaHen akTMBHOCTH ManoakTuBHble
PearupytoT PearupytoT (naccusumpyetca Pb) He pearunpytot
Hanpumep: Zn +2HCI — ZnClp + H, T

LlenoyHble M WeNoYHO3eMenbHble  MeTannbl C  pacTBopamMu  KMCMOT
B3aMMOENCTBYIOT B jBE CTaguM: Na + HC| — NaCl + Hzlr
1).2Na + 2H,0 — 2NaOH + H, T
2). NaOH + HCIl— NaCl + H20.
ManoakTuBHbIE MeTanmbl, pacnoNOXeHHbIE B psAy HanpshKeHUN npaeBee BOOopoaa,

13 pa3baBneHHOro pacTBopa KUCMOTbl €ro He BbITECHSAT:  Cu + HCl —

B3aumodelicmeue memarnoe ¢ pa3zbaesieHHOU cepHOU Kuciomou

AKTUBHbIE CpenHen akTuB. ManoakTuBHbIe
PearupytoT PearupytoT (naccusmpyetca Pb) He pearunpytot
Hanpumep: Zn + HoSO4 — ZnS0O4 + Hzlr

ManoakT1BHbIE MeTanmnbl, PacnonoXeHHble B psAy HanpskeHui npaesee Booopoaa,
13 pasbaBneHHOro pacTeopa KUCIoTbl ero He BbiTecHsAT: Cu + HoSO4 —

B3aumoOdelicmeue memarsnoe ¢ KOHyeHmp. CepHol kucnomou

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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AKTUBHbIE CpenHen akTMBHOCTU ManoakTuBHble
PearupytoT PearupytoT Pearnpytot Cu, Hg
(maccueunpyrotca Al, Fe) He pearupytoT Ag,Au, Pt

B pesylnbTarte B3aMMOOENCTBUSA O6p83yI-OTCFI Cyﬂb¢aT meTasnsa, soga n oauH M3
NnpoAyKTOB OKUCIIEHUA cepH0|7| KUCNOTbI:

S, HzS, SO S, H2S, SOz SOz

Hanpumep: Zn + 2H2SO04x) — ZnS0O4 + SO2 + 2H20,
4Zn + 5H2S04k) — 4ZnS0O4 + HoS + 4H20,
3Zn + 4H2S04) — 3ZnS04 + S + 4H20,
2H2S04( + Cu — Cu SO4 + SO2 + 2H20.
XonogHas KOHUEHTpUpOBaHHasi cepHast kucrnoTta naccuupyeT Al, Fe; npwu
HarpeBaHWM NacCUBMPYIOLLME TMNIIEHKM PaCTBOPSOTCH, U B3aMMOAEWCTBME C KUCIOTOW
NpoTeKaeT MHTEHCUBHO.

B3aumodelicmeue memaJssioe ¢ pa3baesieHHOU a3omHoU Kucsomolu

AKTUBHbIE CpeaHen akTMBHOCTH ManoakTuBHbie
Pearnpytot Pearnpytot PearupytoT Cu, Hg Ag,
(maccuBupyetcs Ti) He pearmpytoT Au, Pt

B pesynbTraTe B3aumopencTBus obpasytoTcsa HUTpaT MeTanna, Boga M OAUH U3
NPOAYKTOB OKUCMEHWNSI @30THOW KUCMOThI:
NH3, NH4NO3 N2 nnn N2O NO
Hanpumep: 10HNO3 + 4Mg — 4Mg(NO3)2 + NH4NO3 + 3H20.

B3aumodelicmeue memarsisioe ¢ KOHYeHmMpUpPo8aHHOU a3omHoU Kucsiomoli

AKTUBHbIE CpefHen akTMBHOCTH ManoakTuBHble
PearupytoT PearupytoT (naccusumpytoTca PearupytoT Cu, Hg Ag,
Ti, Al, Cr, Fe) He pearmpytoT Au, Pt

B pesynbTate B3anmogencteus obpasytotca HuTpat metanna, Boga n NO2 (ras
Oyporo uBeta). [Npu B3aMMOOENCTBMN C KUCIIOTOW aAKTUBHbLIX METaNfoB BO3MOXHO
BblaeneHmne N2O.

Hanpumep: 4HNO3 + Cu — Cu (NO3)2 + 2NO- + 2H-0.

10HNO3 + 4Ca — 4Ca (NOs3)2 + N2O + 5H20.

Mpwn B3aUMOOENCTBUN a30THOM KUCIOTb nobon KOHLIeHTpaumu "

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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KOHLIEHTPMPOBAHHOW CEPHON C MeTannamm eodopod Hukoz20a He ebidesisemcs.
XonogHas KOHUEHTpMpOBaHHas as30THas KuCroTa naccumeBupyeT  criegyrolime
meTtannbl Fe, Cr, Al, Ti, HO Npu HarpeBaHUN B3aMMOLENCTBUE ITUX METASINIOB C KUCIOTON
npoTeKaeT SHEePrn4Ho.
6. BsaumopenctBne c HemeTannaMmm asoTHOM WU KOHUEHTPUPOBAHHOW CEPHOM
KMCROT: 3P + 5HNO3 + 2H20 — 3H3PO4 + 5NO,
C + 2H2S04() — CO2 + 2S03 + 2H20.

7. MNpwn HarpeBaHUN HEKOTOpPbIE KMUCMNOThl pasdnaratoTtca: HxSiOs —*H20 + SiO..

BbironHeHue pabomsi:

Onbim 1 B3aumodetlicmeaue Kucsiom ¢ Memarinamu

B npobupky noMecTuTb Kycoyek LMHKa v npunutb 1-2 mn pasbaBneHHoOn cepHom
KNCNOTbI.

HabrnrodeHue: UMHK BbITECHAET BOAOPOA B B1Ae Ny3blpbKOB rasa

YpasHeHue: Zn + H2SOs — ZnSO4 + Ho T

Onbim 2 B3aumodelicmaue Kucriom ¢ OCHO8HbIMU oKcudamu

B npobupky BHecnn HemHoro okcnga meam (1), nobasuTb 1-2 M pacTBopa CepHON
KUCIOTbI U HarpeTb 40 NOSIHOrO pacTBOpeHUs. B Kakon LBEeT okpalumBaeTcs pactBop?

HabnwdeHue: B peakuumn obpasoBancs obmeHa cynbdaT meaun ronyboro useTa.
Kpuctannormgpat cynbdaTta megn CuSO4*5H20 nmeet nctopmyeckn CrioxmeLueecs
Ha3BaHWe — MeHbIN Kynopoc.

YpasHeHue: CuO + H2SO4 — CuSO4 + H20

Onbim 3 B3aumodelicmeue Kucriomsl ¢ OCHo8aHUeEM

B dhapdoposyto yaLlky HannTb NpUMepPHO 5 Mn 1M pacTBopa COSITHOW KUCIOThI U
npubaenaTtb No kannsaMm 1 M pacTBop rmgpokcmnaa Hatpus. Nocne npubaBneHus Kaxgomn
nponopunn pacTeop nepemMeLlnBaTb CTEKNSHHOW Nano4ykon n NCNbITbiBaTb €ro 4enNcTBue
Ha NakMyc, NepeHocs Kanm pactBopa (3TOW Xe Nanoykon) Ha nakMycoByto bymary.
Heobxoaumo nonyynTb HEMTpanbHbIA PacTBOP, KOTOPbLIA HE OOMMKEH U3MEHSATL LIBET HU
CUHWI, HX KPaCHOW NakMycoBown bymarn.

HabnrodeHue: mannHoBasa okpacka dpeHondTanenHa ncyesaeT nog 4ENCTBUEM
KaTMOHOB BOAOPOAA COMAHON KACIOThI (HeMTpanu3auns)

YpasHeHue: NaOH + HCI = NaCl + H20

Onbim 4 B3aumodeticmaue cosnu ¢ Kucriomou

B npobupky Hanutb 1-2 Mn pa3baBrieHHON CONAHON KNCIOTbl U 406aBUTb HEMHOIO

pacTBopa HuTpaTta cepebpa.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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HabnooeHue: BbInaAeT B ocagok 6enoro uBeTta
YpasHerue: HCI + AgNO; = HNO; + AgC
Ogbopmumb 861800, 0BOCHOBaB CBOWCTBA KUCMOT, MWCMOMb3yS reHeTUYeCKyto

B3aMMOCBA3b MeXY KrilacCaMu HeOpFaHI/I‘-IeCKOIZ XUMUN.

Bonpocbki 0nsi camornposepku:.
1. YTO HasbIBaeTCs KMCNOTON?
2. Kakne cBoncTBa NposiBASOT KACIOTbI?

3. C kakumu meTtannamv B3auMoAeNCTBYHOT KUCNOTbI?

NabopaTtopHoe 3aHATMe Ne 4 Peakunm MOHHOro oomeHa

Llenb pabomei:

- 3yunTb ocobeHHocTu npoTekaHus PUO.

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

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmuesi:
[Mpobupkun ['mppokcua HaTpuA, pacTBop
CnupToBKa CongHas kucnoTta, pacTBop
CTekngHHas nanodka Xnopwuga xene3sa (lll), pactBop

Cynbdat megm (1), pacteop

KapboHat kanbuus, TB.

'mppokapboHaTt HaTpusa (NuweBas cona)
deHongTaneunH

OuctnnnupoBaHHas Boga

Teopemuyeckasi 4yacmeb:

Tak kak Mornekynbl 3NeKTpoNMTOB B pacTBOpax pacnajatTcs Ha WOHbl, TO U
peakuun B pacTBopax 3N1EKTPOIMTOB MPOUCXOOAT MeXAY MOHAMN.

Peakuyuu, npomekarowjue mMexoy UOHaMu, Ha3bl8aromcsi UOHHbIMU peakyusimu.

C yyacTMeM WOHOB MOryT npoTekaTb Kak OOMEHHble, TaK W OKUCIUTENbHO-
BOCCT@HOBUTENbHbIE peakuun. Hanpumep, B3auMOAENCTBME MeEXAY pacTBopamMu AOBYX
conewu:

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

OTO ypaBHEHUe SBNAETCA MOJSIEKYNSAPHLIM ypasHeHuUeM, Tak Kak hopmyrbl BCEX
BELLECTB 3anncaHbl B BUAE MOMEKYI.

C ydyeTOM auccoumaumm CUnbHbIX 3NEKTPONUTOB YpaBHEHME peakunn MOXKHO

3anncaTb Tak:

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

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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Takoe ypaBHEHMWE Ha3bIBAETCS 10/IHbIM UOHHbIM YPasHEHUEM.

MoHbl Na*™ n CI- umetoTcs n B NeBon, U B NPpaBOM YacTAX YPaBHEHUS, T. €. 3TU UOHbI
B peaKkLMm y4acTusi He NPUHNUMAIOT, UX MOXHO UCKMIOYNTb U3 YPaBHEHUS:

S0%; + Ba?* = BaSO04l (3)
lMony4eHHOe ypaBHEHME Ha3bIBAETCS COKpaUeHHbIM UOHHbLIM ypPagHEeHUEM.

B ypaBHeHMAX peakuwii CTaBsT 3HaK ¥, ecrnu cpeay NpoayKToB peakumn ecTb
0CafjoKk — HepacTBOpUMblE WNKM MaropacTBopuMble BellecTBa. 3Hak T nokasbiBaeT
razoobpasHble 1 neTy4me coeguHeHs.

B MOHHLIX ypaBHEHNSAX bopMyIibl BELWECTB 3anuchbiBaloT B BUAE MOHOB UK B BUAE
MOneKy-.

B sude uoHo8 3anucbiBatoT hopmyrbl:

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

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

- pactBopumblix B Boge conen (NaBr, KNO3, BaCly, Alo(SOa4)3n gp.).

B sude morekysn 3anvcbiBaoT (OOpMyIbI:

- Bogbl H20;

- cnabbix knucnot (HNO2, HCN, H2CO3, H2SO3, CH3COOH u ap.);

- cnabbix ocHoBaHu (NH4OH, Cu(OH)2, Fe(OH)s n gp.);

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

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

Bonbluas yacte Monekyn cnabblx 3MeKTPOsIMTOB B pacTBOpe He AuccouunpyeT Ha
NOHBI.

B sude mosekyn Takxke 3anncbiBaloT:

- bopmynbl razoobpasHbix BewwecTts (CO2, SO2, Ha, H2S, NHsun gp.);

- bopmynbl okenaoB meTannos n HemeTtannos (Na20, CaO, P20s, SiO2, B2Os n gp)

Peakunn obmeHa B BOAHbIX pacTBOpax 3MeKTPOSIMTOB MOryT ObITb: NpakTU4ecKu

HeobpamumbiMu, T. e. npoTekatb A0 KOHUa MW" obpamumbiMu, T. e. NnpoTeEKaTb

OOHOBPEMEHHO B [iBYX MPOTUBOMOSIOXKHbLIX HAanpaBlieHUsX.
1) Peakuyuu mex0y cusnbHbIMU 351eEKMposiumamMu 8 pacmeopax rnpomekarom 00

KOHUa, Unu rnpakmu4yecku HeobpamuMabl, KOrAa MOHbI COeAMHSATCS APYr C APYroM U

obpasyoT:

a) MasiopacmeopumMbie gewecmea

Peakuyuu c obpasosaHueM mMariopacmeopuMbiX 8eu,ecms, ebinadaroujux 8 0cadok
().

CocTaBMM MONEKYNSIPHOE W WMOHHOE YpaBHEHWSI peakuMn MeXay HUTpaToMm

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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cepebpa (1) AQNO3 n xnopuaom Hatpus NaCl:
AgNO; + NaCl = AgCH + NaNO3
Ag* + NOz + Na* + CI = AgCH + Na* + NO3"
Ag* + CI" = AgCll
OTa peakumss obMmeHa HeobpaTuma, NOTOMY YTO OAWH U3 MPOAYKTOB YXOOUT U3
cdepbl peakumm B Buae HepacTBOPUMOro BeLLecTBa.
0) masioduccoyuupyrowue sewecmea — cnabble 3NeKTPoOnnTbI
Peakyuu, udywue ¢ obpasogaHuem Masioouccoyuupyrouux eeuecms (crnabbix
3/71eKmposiumos).
MonekynspHoe 1 MOHHOE ypaBHEHUS peakuMn HenTpanusaummn Mexay pactsopamm
rmgpokcnaa Hatpusa NaOH u cepHon kncnotbl H2SO4:
2NaOH + H2S04 = Na2S04 + 2H20
2Na* + 20H" + 2H* + SO4% = 2Na* + SO4* + 2H20
20H + 2H* = 2H20
unu, cokpawas koadpdpuumeHTsl, nonyymm: OH- + H* = H20.
B pesynbTaTe peakunn HenTpanuaaumm noHbl Bogopoda H* n rmgpokcng-moHsl OH-
obpasyloT Manoguccoummpyowme Monekynsl Bogbl. lNpouecc HenTpanusaumm naet go

KOHLa, T. €. aTa peakuuss Heobpamuma.

H2SO04 + Ba (N03)2 = BaSO4{ + 2HNO; (4)
CUIbHbI€ 3JNTEKTPOJINTbI CUIbHBbIN
anekTponuT

2H* + S042 + Ba% + 2NO3 = BaSQ4 4 + 2H* + 2NOs
S0O4% + Ba2* = BaSO4 4

Alx(SO4); + 3BaCl, = 3BaSO4d + 2AICI; (5)
CUJTbHbI€ 3NEeKTPOIINTbI CUIbHbIN
aNeKTponuT

2AR* + 38024 + 3Ba?* + 6CI = 3BaSO4l+ 2AIR* + 6CI
3S04* + 3Ba?" = 3BaS0O4 cokpaTuTb BCe KOIPDULIMEHTLI Ha 3
SO%, + Ba?* = BaSOal.
CywHocTtb peakuun (4) n (5), kak n peakuum (1), 3akno4aeTcsi B CBA3bIBAHNUN MOHOB
S0?%4 n Ba?* ¢c o6pasoBaHnem HepacTBopumMoit conu BaSOa.
B) 2a3006pa3Hbie unu nemy4ue sewecmea
Peakyuu, npomekarouwue ¢ obpazosaHuem 2a3006pasHbIx, euyecms.
MonekynsapHoe U WMOHHOE YpaBHEHWA peakuuMm Mexgy pacTBopamMu rmapokcuaa
kanbums Ca(OH)2 n xnopuga ammonns NH4Cl:
Ca(OH), + 2NH4Cl = CaC1; + 2H20 + 2NH3 T

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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Ca?* + 20H + 2NH4* + 2CI- = Ca?* + 2CI" + 2H,0 + 2NH3T
OH-+ NH4* = Hz0 + NH5®
OTa peakuuss obmMeHa HeobpaTMma, NoToMy 4YTOo oGpasytoTcs ra3 ammuvak NHs u
MarnoamccoumMmnpytoLlee BeLwecTBo Boaa.
2) Ecnu cpeoy WCXOAHbIX BELWECTB MMeloTcs crabble  9neKTponuTbl  Unn

ManopacTBJipUMbl€ BelleCTBa, TO TakKne peakunn ABIAKTCA obpamumbiMu, T. €. 4O KOHUA

He npoTekatoT. Hanpumep:

a) CHzCOOH + KOH — CH3COOK + H20
cnabbin cnabbin
3NeKTpoOnnUT anekTponuT

CH3COOH + OH" — CH3COO" + H20;

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

Cu(OH); + 2H* — Cu?* + 2H,0
Ecnn uvcxogHbiMM  BewecTBaMyM  peakumii  obmeHa  SIBNSKOTCA  CUJIbHbIE
3/1eKMPOIUMbI, KOTOPblE MPU B3aUMOOENCTBUM He o0bpalyrom ManopacTBOPUMbIX WK
ManoAMCCOLMMPYIOLLINX BELLECTB, TO Takue peakuyuu He rpomekarom. [pu cmewmnBaHum
X pacTBOpOB obpa3yemcsi cMeCb UOHO8, KOTOpble He coeauHATCA APYr C APYrom.
Hanpumep:
2NaCl + Ca(NOs3)2 # 2NaNO3 + CaClz

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

YpaBHEHUS TakUX peakunin obMeHa He nNuLyT.

BbironHeHue pabomoi:

Onbim 1 Obpa3osaHue MasiopacmeopuMbix eeuwecmes (ocadka)

B nBe npobupkn BHECTU No 2-3 Kannu crneayroLwmnx pacTBOpOB:

- B nepByto — cynbdat meam (I1) CuSOa.

- BO BTOpY!O - xnopwug xenesa (lll) FeCls

[o6aBunTb B HUX B HMX NO 2-3 Kannu pacteopa rugpokcuaa HaTpus NaOH.

HabnopaTthb:

B nepBom cnyyae — obpasoBaHue ronydoro ocagka Cu(OH)z2|

Bo BTOpom cnyyae — ob6pa3oBaHMe KMPMMYHO-KPACHOro ocajka rmapokcuaa xenesa
(I11) Fe(OH)3|

Hanucamb mMornekynsipHoe u UOHHOE ypagHeHUe rpomeKarwux peakyul e rnepsou

u emopou rpobupke.

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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Onbim 2 Obpa3osaHue 2a300bpasHbix seuwecms
B nBe npobupkn BHECTU HA KOHYMKE LLUNATENS:

B nepByto — kapboHaT kanbums CaCO3z n 2 mn pactBopa conaHoun kucnotbl HCI.

- BO BTOPYI — rugpokapboHaT Hatpusa (nuweBas coga) NaHCO3z n 2 mn pactsopa
consiHon kucnoTtbl HCI.

HabniopaTts:

B obeunx npobupkax Ha4yHETCA aKTMBHOE BblOeSieHMe MNy3blPbKOB YrNEKUCIOro rasa
(CO21).

Hanucamb MosieKkynspHoe U UOHHOEe ypasHeHuUe rpomeKkaruwux peakyul e nepeoul
u emopol rnpobupke.

Onbim 3 Peakuyusi Heimparnu3ayuu (obpa3oeaHue 800bl)

B npobupky Hanute 2-3 mn pactBopa wenoun (NaOH) u gobasutb 2-3 kannu
eHondranenHa. PactBop okpacuncsas B ManuHoBbIM uBeT. [JobGaBuTb B npobupky
pacTBOp COMSIHOM KUCIOThI (MM CEPHOWN KMCMOTbI) A0 obecuBevmBaHus.

Hanucatb MonekynspHoe W WOHHOE YpaBHEHUS peakuunm HenTpanusauum
Kncnotamm.

Bonpochbl 0risi caMornpoeepKu:

1. MNepeyncnuTb yCrnoBus HEOBPATUMOCTU peaKLNNA.

2. YT0 Takoe peakumsa HenTpanmsauymm?

3. Kakne peakuunm HasblBatOTCA MOHHBbIMU peakumMsiMn?

4. dopMyrbl Kaknx BELLECTB B MOHHbIX YPaBHEHMSIX 3anucbiBatoT B BUAE NOHOB?

5. ®opMyrnbl kKakMx BELLECTB B MOHHbIX YPaBHEHUSIX 3aNMCbIBaOT B BUAE MONEKyn?

Na6opaTtopHoe 3aHATHME N2 5 OkMcnuTenbHblIe CBOMCTBA XpOMaToB
Llenb pabomoi:
- N3yunTb okMcnnTenbHble CBOMCTBA XPOMATOB (ONXPOMATOB).
- PaccmoTpeTb npouecc nepexoga Mexay XxpoMatamu u guxpomaTamu.
- CchopmmpoBatb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbHoe obecriedyeHue:

ObopydosaHue: Peakmuseni:
Mpobupku Xpomar Kkanus, pactBop
CreknsiHHasa nanoyka Odnxpomar kanusi, pactsop

'mapokecug kanua, pacteop

CepHas kucnota, pacTBop

Teopemuyeckasi 4Hacmab:

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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Conn XpomoOBOW KMCMOTbI HasbiBalOTCA xpomatamu, Hanpumep, KoCrOs- xpomaTt
Kanus.

Conu anxpomoBon KMcnoTbl HasbiBatoTca gmxpomatamm: KoCroO7 - anxpomar kanus.

Xpomatbl obpasytoTcs npu B3anmogenctesmm CrOs unm pacTBOpoB XPOMOBbLIX KUCIOT
co wenovamu: CrO3 + 2NaOH = NazCrO4 + H20

[dunxpomatbl nonyyarTcs Npy 4ENCTBUN Ha XpOMaTbl KUCMOT:

2NaxCrO4 + H2SO04 = Na2Cr207 -+ NaxSO4 + H20

BosamoxeH u obpaTtHbin nepexog npu gobaBneHuMn WwenovYenm K pactBopam
anxpomatoB: Na2Cr.07 +2NaOH = 2NaxCrO4 + H20

PaBHOBecust B cucteme xpomaTt - AUXPOMAT MOXHO NpeacTaBuTb Crnegylowmmu
ypaBHEHUSAMU B NOHHOMN chopMe: 2CrO42% + 2H* = Cro07% + H0

)Kesimasi okpacka nepexodum 8 opaHXXeasyto

Cr207% +20H" = 2CrO4%+ H0

opaH)xesasi oKpacka repexodum 8 Xesimyio

Taknm 0bpas3om, B KMCMbIX pacTBOpax CyLLECTBYHT MPEeMMYLLECTBEHHO OUXPOMAThI
(OHM OKpalwMBalOT pacTBOPbI B OPaHXEBLIM LBET), @ B LWENOYHbIX - XpoMaTtbl (pacTBopbl
XXenToro uBeTa).

Xpomambl U  Ouxpomambi - cunbHble  okucnutenu. OcCoBeHHO  cunbHble
OKUCNUTENbHbLIE CBOMCTBA OHU NPOSBIIAIOT B KUCIOW cpeae:

KoCr207 + 3NaxS03 + 4H2S04 = 3NaxSO4+ Cra(SO4)3 + KoSO4 +4H20

KoCr207 + 6KI + 7H2S04 = 4K2SO4+ Cra(SO4)3 + 3l2 +7H20

HacbiweHHbIn pacteop K2CroO7 B KOHLLEHTPUPOBAHHOW CEPHOM KUCIOTE - XPOMOBas
CMeCb, WUCMOSb3yeTCs Kak OKUCIUTENb ANA OYUCTKA CTEKMSAHHOW XMMMUYECKOM nocyabl B

aHanMTUYeCcKom XMMUN.

BbironHeHue pabomsoi:

Onbim 1 lNpespaweHue xpomama 8 duxpomam

K 2 mn pactBopa xpomaTta kanus 4ob6aBuTb 2 MIT CEPHOM KMCNOTbI. Kak nameHunaco
oKpacka pacTteopa?

YpaBHeHune peakunn: 2KoCrO4 + HoSO4 = K2Cr20O7 + KoSO4 +H20

Onbim 2 lNpespaweHue duxpomama 8 xpomam

K 2 mn pactBopa guxpomata kanua gobaButb 2 Mn rmapokcuaa kanusa (LWéenoub).
Kak nameHunacb okpacka pacreopa?

YpaBHeHue peakumn: KoCro07 + 2KOH = 2K2CrO4 + H20

Boripocbi 01151 caMornposepKu:

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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1. Kak M3MeHSAI0TCS KNCITOTHO-OCHOBHbIE CBOMCTBA OKCUAOB M MMOPOKCUA0B XpoMa
C POCTOM CTEMNeHn OKMUCIeHNst meTanna?

2. Kak un3MeHaTCa YCTOMYMBOCTb, KUCNOTHO-OCHOBHbIE W  OKUCIIUTESbHO-
BOCCTaAHOBUTEIbHbIE CBOMCTBA B psiAaxX OKCUOOB U MMAPOKCUOOB XpoMa:

CrO-Cr203-Cr0O3?

Cr(OH)2-Cr(OH)3-H2CrO4?

3. KakoBa buornorunyeckasi ponb xpoma?

NabopaTopHoe 3aHsATME N2 6 N'maponus conen pasnMYHOro Tuna
Llenb pabomei:
- MI3yunTb cBONCTBA CONeEn.
- PaccmoTpeTb rmaponua conen pasnnyHoro Tuna.
- CdopmupoBaTtb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:
[Mpobupkun LInHK, rpanynbl
CnupToBKa CynbdaTt meaun(ll), pacteop
CTekngHHas nanodka Xnopwupg 6apus, pacTBop
[epxaTenb CynbaTt HaTpus, pacTBop

KapboHat ammoHusa, pactBop
OuctnnnupoBaHHas Boga
Xrnopug antoMmMHUsS, NOPOLLOK
KapboHaTt HaTpusi, pacTBop
Xrnopug Kanusi, NOpoLlOoK

deHongpTanenH
Jlakmyc
MeTunopaHx
Teopemuyeckas Yacmb:
Conu — 93TO CrnoOXHble BelwecTBa, o0OOpa3oBaHHble aToMaMu MeTansioB U

KMCNOTHbIMU OCTaTKaMu.
XumMmmnyeckme cBomcTBa

1. PacTBopbl cofiel B3aMMOLAENCTBYIOT C MeTanfnamu, pacnosioXeHHbIMU B psay

HanNpsKeHWU neeee, YemM MeTann, Bxogawmm B coctae conn: Zn + FeSO4 —* ZnSO4 + Fe.

2. PacTtBOpuMble B BOAE COMU B3aUMOAENCTBYIOT C OCHOBAHUSIMUA:

CuSO4 + 2NaOH —* Cu(OH).t + NazS0,

3. Conu B3anMoOencTBYIOT C pacTBOpamu KUCHOT:

CaClz + H,S0s = CaSOst+ 2HCl,

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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4. BogHble pacTBOpbl COMen B3aMMOAEWCTBYIOT Mexay cobon ¢ obpasoBaHuem
HOBBIX COJENn: BaClz + Na;SO4 > BaSO4‘Ir + 2NaCl,

5. PactBopbl cornen B3anmonencteytot ¢ Hemetannamu: 2Nal + Bro = 2NaBr + Iz‘Ir

6. MHorne conu npun HarpeBaHUn pasrnararoTc4, OCOOEHHO nerko — Kap6OHaTbIZ

tc 1
CaCO3; —*CaO + CO2

7. HexkoTopble conu  B3auMOAEWCTBYWOT C BogoM C  obpasoBaHveM

KpuctannornapaTos: CuS0O4 + 5H20 — CuSOs4 - 5 H20.
b6enbin UBET rony6ou uset

Mpn n3yyeHnm cBOMCTB conen HeobxoaMmMo NOMHUTL, YTO UX CBOWUCTBA
00yCnoBfeHbl HanMyMeM KaTtmoHa meTtanna.

'moponus — 31O B3auMmoaencTBue cornen ¢ sBogon. Ho ecnn Ham gaH pacTtsop
CONK, TO 3TO 3HAYUT, YTO 3Ta cCamasi Coflb YXXe BCTynuna Bo B3auMogencTame ¢ BOLOMN.

CteneHb rmaponmsa — 370 COOTHOLLEHME KONMYEeCTBa NoaBepratoLemncs
rMMOpONn3y Cosm Nmgp U OBLLLETO KONMYECTBa PacTBOPEHHOM CONU Nogw. OOBIYHO, ee
o603HavatoT Yyepes hzuop(Mnn a ): heuop = (Neuap/Nosw) - 100 %

BennuuHa heuep yBENNMUMBAETCSA C YMEHbBLUEHMEM CUMbl 06Pa3yoLLNX COSMb KNCAOTbI
NN OCHOBaHMA.

Tabnuua 2 — Knaccudmkauus conewn no cune

CunbHble
Kncnotbl MeTannbl
CunbHble _ Cnabble )
cpegHen (obpasyome Cnabble ocHOBaHuS:
KMCNOThI KMCNOThI
cunbl CUNbHble
OCHOBaHWUS)
H2S Mano- W HepacTBOPUMbIE
HNO; H2C0s rmapokcunapl ((F;M Tap6n|/|
H2SO04 H,SiO3 Me 1A n I1A Apokena ' Hy
HF pacTBOPMMOCTH)
HCI, HBr, H3BO3 (HaumHas ¢
H2SO3 ) NH4OH, T.K. nerko
Hi HsPO CH:COOH n Bce | Ca). asnaraetcs Ha NH
HCIOa, 3L octanbHble | Li, Na, K, Rb, E’neT o I
HMnO4 opraHunyeckme Cs, Fr ynery
pacteopa) n H20
KMCNOThI

BbironHeHue pabomsoi:
Onbim 1 B3zaumooOeticmesue cosiu ¢ Memarssiom

B npobupky HanuTb 2-3 mn pactBopa cynbdara mMeau, BHECTU KyCOYEeK LMHKa W
HarpeTb pacTBOp A0 KUMEHUS.

HabrodeHue: AKTMBHbIE MeTasnbl BbITECHAIOT U3 CONen MeHee akTuBHbIe. LIHK

3amecTun meab B cynbdgaTe n obpasoan conb. LIMHK okncnmnack, a megp

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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BOCCTaHoBUNachk. Ha unHke meab Bbigenunack B BUAe pbixnion 6ypor macchbl

YpasHeHue: Zn + CuSO4 — ZnSO4 + Cu

Onbim 2 Bzaumodeticmeue pacmeopos conel

B npobupky Hanutb 1-2 mn pactBopa xnopuga 6apus n NpunuTb Takom xe obbem
cynbdaTa HaTpus.

HabnodeHue: 6enblh ocagok cynbdgarta 6apus

YpasHeHue: Na;SO4 + BaCl, — BaSO4 + 2NaCl

Onbim Ne 3 [udponus cosnu, obpasosaHHoU crnabbiMm OcHogaHueM u crabou
Kucriomou (kapboHam aMMOHUST)

B npobupky Hanute 3-4 wMmn  guctunnupoBaHHoM BoAdbl. Onyctutb (ecnu
nakmycoBas bymara) unu gobasutb 2 kannu nakmyca (ecnv pactsop). NoTom Ha KOH4YMKe
wnatensa gobasntb kapboHaT aMMOHUS.

HabnwdeHue: nakMyc CUHUIA, cpeaa LwenovHas

YpasHerue: (NH4)2CO3 + 2H20 2 2NH3T + 3H.0 + CO,T

Onbim Ne 4 [udponu3 conu, obpaszoeaHHoU criabbiM OCHOBaHUEM U CUSIbHOU
Kucriomodu (xropud antoMUHUS)

B npobupky Hanute 3-4 MmN  guctunnuposaHHon Boabl. OnyctuTtb (ecnu
nakmycosas 6ymara) unm gobasutb 2 Kannu nakmyca (ecnv pactasop). [MoTomMm Ha KOHYMKe
wnaTtens 4obasuTb Xropua antoMUHNUS.

HabnwdeHue: nakMmyc KpacHbIn, cpea Kucnasi

YpasHeHue: 1 ctyneHb: AlCIs+ HOH 2AI(OH)CI, + HCI

2 ctyneHb: Al(OH)CI2 + HOH 2 AI(OH)2Cl + HCI
3 ctyneHb: Al(OH)2Cl + HOH 2 AI(OH)3z + HCI

Onbim 5 [udponu3 conu, obpa3oeaHHOU CuUbHbIM OCHO8aHUEM U criabol
Kkucriomou (kapboHam Hampusi)

B npobupky Hanute 3-4 Mn  guctunnupoBaHHon Boabl. OnyctuTb (ecnu
nakmycosasi 6ymara) unm gobasutb 2 Kannu nakmyca (ecnv pacteop). [oTomM Ha KOHYKKe
wnatensa nobasntb kapboHaT HaTpus.

HabnrodeHue: nakMyc CUHUK, cpeaa Lwerno4vHas

YpaeHeHue: 1 ctyneHb: NaoCO3z + HOH 2 NaHCO3; + NaOH

2 ctyneHb: NaHCO3; + HOH 2 H2CO3 + NaOH
H.CO3 —»H0 + CO, T
Onbim Ne 6 [udponu3 conu, obpa3oeaHHOU CuUSlbHbIM OCHO8aHUEM U CUSIbHOU

Kucriomodu (x10pud Kasnusi)

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
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B npobupky Hanutb 3-4 MmN guctunnupoBaHHon Bogbl. Onyctutb (ecnu
nakmycoas 6ymara) unu gobasutb 2 kannu nakmyca (ecnv pactsop). [oTom Ha KOH4YMKe
wnatens 4ob6aBnTb Xnopua Kanus.

B kakown uBeT okpawmBaeTca nakmyc? Onpegenute cpeqy pactsopa.

Ogpopmumb 851800, 0ODOOCHOBaB CBOWCTBA CONEN, WCNONb3yA [EHEeTUYECKYHO
B3aMMOCBA3b MexXxay Knaccamy HeopraHuyeckom Xumuu; o6OCHOBaTb BIUSIHUE CUMbHbIX

MOHOB Ha MpPOLIeCC rMaponnsa.

Bonpocbl 05151 caMornpo8epKu:

1. Kakune conu He nogsepraroTcsa rugponnay?

2. Kakasa n3 ykasaHHbIX Hwke conen nogsepraetca rugponuady: NaClO, NazSiOs,
AICl3, Na2S0qs, Al2S3, ZnS047?

3. Kakyto peakumio cpeabl AOMKHbI NOKa3biBaTb BOAHbLIE pacTBOpLI HUTpaTa 6apus,

HUTpaTa aMMOHUA, LinaHnga Kanums, cyan)aTa antoMnHua?

Na6opaTtopHoe 3aHATHME N2 7 U3yyeHne CBOUCTB MeTaHa U 3TUSeHa
Llenb pabomoi:
- N3yuntb cBOWCTBA NpeaenbHbIX YrNeBogOPOAOB Ha NpMMepe MeTaHa.
- N3yunTb cBOMCTBA HENpeaenbHbIX YrNeBoAOPOAOB Ha NpumMepe aTUneHa.
- CoopmupoBaTtb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbHoe obecreyeHue:

ObopydosaHue: Peakmuesbi:
[Mpobupkn AueTtaTt HaTpusa 00e3BOXKEHHbIN
[Mpobka ¢ razooTBOAHON TPYOKOW HaTtpoHHas n3Bectb
WraTtnd BpomHas Boga
CnnpToBKka PacTBop nepmaHraHara Kkanus
CTeknsiHHas nanoyka CepHas kucnota
OTUNOBbLIN CNNPT

Teopemuyeckas Yacmb

AnkaHbl BbIAENSIOT M3 NPUPOAHbIX WCTOYHMKOB (NPUPOAHBLIA M MONYTHBLIA ras,

HedTb, KAMEHHbLIN Yronb).

Fa3oo06pasHble ankaHbl MNONy4arT U3 NPUPOAHONO M MOMYTHLIX HETSHLIX ra3oB, a

TBEpAble ankaHbl — K3 HedTW. [MpUpPOAHOM CMecbio TBEpAbIX BbICOKOMOMEKYNSPHbIX

ankaHoB SIBMSIETCSI FOPHbIA BOCK — NPUPOAHbIA GUTYM.

MeTaH wwnpoko pacnpoctpaHeH B npupoge. OH SABNSIeTCS rMaBHOW COCTaBHOM

4YacTbl0 MHOIMX TrOpHYMX ras3oB Kak npupogHbix (80-97%), Tak M UCKYCCTBEHHbIX,

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, obpasylLwumnca B pesynbTtate nepepaboTkn 6akTepusamm (rHUeHus) 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. CuHTe3oM 13 BoasiHoro rasa: n CO + (2n + 1) Hy - k8 CHanse2 + N H20
CO + 3H, - tka_, CH4 + H,O

3. CuHTe30M 13 npocTbix Bewects: n C + (n + 1) Hz -4kP . CpHan+z

C+ 2H2 _ 500°C,Ni N CH4

B na6bopaTtopuu:

1. F'mgponus kapbuga antoMuHNA (nonyvyeHne meTaHa):
Al,C; + 12H,0 = 4AI(OH); + 3CHa41
2. Peakuus Biopua (B3aMmogencTeme HaTpus C ranoreHnpon3BoaHbIMU ankaHoB):
R-I + 2Na + -R1 — R-R¢ + 2Nal (R- aTo pagukan; - 310 ranorex)

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




MO-35 02 10-00/,.12.113 KMPK BIFAP® ®I'60Y BO «KI'TY»

XUMUS | C.28/40
a) CHs-Cl + 2Na + CI-CH3z — CH3-CH3 + 2NaCl nnm
2CH3Cl + 2Na — C2Hg + 2NaCl
6) CHs-I + 2Na + |-CoHs — CH3-CoHs + 2Nal nnm

CHsl + 2Na + CoHsl — CsHs + 2Nal
3. Tepmuyeckoe aekapboKCUNMpOBaHWe Conen KapboHOBBIX KUCMOT B NPUCYTCTBUM
Lenoyen: R-COONa + NaOH -{ ©— R-H + Na2COs
a) CH3-COONa + NaOH -{ ©— CHs + Na2CO3

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

6) C2Hs-COONa + NaOH - °— CyHg + Na2COs
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
Cnoco6bl nony4YeHns arnkeHoB

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

OKmaH 6ymeH b6ymaH
— pernapvipoBaHue ankaHoB CaHq1o —> C4Hs + HoT; (t, Ni)
6ymaH 6ymeH 8000p00
— gerngporanoreHnpoBaHune ranoreHankaHoB CsHoCl + KOH —> CsHs + KCI + H20;
xnopbymaH  2udpokcud b6ymeH Xxmopud eoda

Kanusi Kanusi
— gerngporanoreHnposaHmne guranoreHarikaHoB

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

TIDXITOPATAH

— permgpartauyusa cnmptoB CoHsOH —> CoHs + H2O (npy HarpeBaHuu B NPUCYTCTBUM
KOHLEHTPMPOBAHHOW CEPHOW KUCIOThI).
3anomMHums! [pu peakuunax gerMapvpoBaHus, gervaparaumm,

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

BbironHeHue pabomei:

B nabGopatopum MeTaH nonyyatT 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
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 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 TPYyOKOM, HA4YaB OKOSO AHa, a 3aTeM nepensuras ropesnky ganblle, 4yTobbl
MO pearmpoBaTb HOBble NOpLMM cMecn. HanncaTtb ypaBHeHNE peakunu.

Onbim 2 'opeHue memaHa

Mookeyb BbIOENAWUNCA MeTaH y KOHUa ra3ooTBogHon Tpybkon. MetaH roput
roniyboBaTbiM HECBETALMMCSH NIAaMEHEM.

HanuncaTb ypaBHeHWE peakuun ropeHnst MeTaHa.

Onbim 3 lpornyckaHue memaHa 4epe3 pacmeop rnepmaHaaHama Kasus u 6pOMHyr
800y

Monyyarowmmnca metaH NponycTUTb B 3apaHee MNpPUroTOBSfIEHHbIE MPOBUPKKN, B
ogHon n3 kotopbix 0,5 mn pactBopa KMnOy4, a B gpyron 0,5 mn 6pomMHON BOAbI.

M3meHseTca nu okpacka 3TUX peakTnBoB?

Moyemy MeTaH He obecuBeudMBaeT pacTBOP MNepMaHraHaTa Kanus U OPOMHYHO
Boay?

Onbim 4 Tlony4eHue amurieHa U e20 20peHue

B cyxyio npobupky nomeLuaroT HECKONbKO KPYMWHOK necka, U CMecb cnupTta C
KOHUeHTpupoBaHHoW HoSO4. 3akpbiBatoT npobupKy nNpobKon ¢ ra3ooTBOAHOW TPyOKOM U
OCTOPOXXHO HarpeBalwT CMecb. Bblaenswoowuinca ras nogpxuraloT y KoHua rasooTBOAHOM
TPYOKM - OH rOpUT CBETALLUMMCS MIaMEHEM.

XnmMmn3m npouecca:

CH3 - CH20OH + HOSO3H = CH3 — CH20SO3H + H2O

Takum obpasom, npu B3anmoaencteumm atunosoro cnupta ¢ H2SO4 npoucxoaut

AervapaTauus cnvpTa:

HySOy, ¢t =140 °C

'H  OH!

~ CH,=—CH,! +H,0

Boligenswowmnca atuneH ropuT cCBeTAWMMCA nrameHemM. Hanuvwmnte ypaBHeHue
peakumn. KOHUEHTpMpOBaHHas KMcnoTa cepHasl siBNsieTca okucnutenem. [dermgpatauuns
CMMPTOB ABNSAETCS 00LWLMM CnOCOBOM NONyYeHUst HeNpeaernbHbIX YrneBogOPOAOB.

Onbim 5 lNpucoeduHeHue 6poma K amurneHy

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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He npekpawasa HarpeBaHnsa Npobupkn cO CMEChbo, ONYCKarT KOHEL, ra300TBOAHOM
Tpybkn B npobupky c OpomHoM Bogow. BpomHaa Boga 6GbicTpo obGecuBeunBaeTcs
BCNeACTBME NpUcoeanHeHnst atToma bpoma nNo MecTy ABONHOWN CBA3WN. XMMU3M npouecca:

CH2= CH2 +Br2 = BrH2C - CH2Br

Peakumns obecuBeuvrBaHus BOAHOrO pacTBopa Opoma CnyXUT KadeCTBEHHOM
peakumen Ha OBONHYIO CBA3b.

Onbim 6 OmHoweHue amurneHa K OKUCIUMesnsm

He npekpawiasa HarpeBaHnsa Npobupkn CO CMECbo, ONYCKarT KOHEL, ra300TBOAHOM
Tpybkun B npobupky ¢ pactsopom KMnO4. PactBop GbicTpo obecupeumsaeTca. Npu aTom

alikeH OKUCIAeTCA B ﬂByxaTOMHbIIZ CrnunpT. XUMn3m npouecca.

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

OTa peakums ABNSAEeTCS KAYeCTBEHHOW Ha ABOVHYIO CBA3b!

Ogopmumb  6bI8600, ONUcaB  pes3ynbTaTbl  OMbITOB, OCHOBbIBasiCb  Ha

HenpeaenbHOCTN 3TEeHa.

Bonpochbl 0nisi caMornpoe8epKu:

1. lNMoyemy yrneBogopodbl psAa MeTaHa Hah ankaHamu, napadpuHamm,
HaCbILWeEeHHbIMW, NpeaenbHbIMU?

2. Kak nsameHsoTcs hmsanyeckme CBOMCTBA ankaHoB B rOMOJSIOrMYEeCKOM psagy?

3. B kakue peakumm MoryT BCTYNUTb arnkaHbl?

4. Kakue yrnesofopoabl Ha3blBalOTCA HenpeaenbHbIMn?

5. B 4ém pasnuune mexagy 6- n mt - CBA3AMM B MOSieKynax ankeHoB?

6. Kak nony4atoT aTuneH?

NNa6opaTtopHoe 3aHATHME N2 8 U3yyeHne CBOUCTB anbaernaoB
Llenb pabomoi:
- Hayuntbcst pacnosHaBaTh anbaervabl
- CchopmmpoBatb komneteHummn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.
Ucnonb3yemebie ucmoyHuku: [1], [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmuseni:
[MpoBupkm CepHas kucnora, pacTBop
CnupToBka Buxpomat kanus, pactesop

OTUNOBbIN CNUPT

'mapokecma HaTpus, pacTeBop

CynbdaT meaun, pacTeop

dopmansgerng nnvm oopmanuH

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

Ammuak, pacteop 10%

Mioko3sa (kpuctannunyeckas)

Teopemuyeckasi Yacmeb:

N3yyas anbgerabl, HEOBX0AMMO NMOMHUTb, YTO OHU SBMNSAKOTCS NPOAYKTaMU OKUCIIEHUSA
BTOPUYHbIX CIMPTOB. [Mpy paccMOTPEHUN XUMUHECKMUX CBOMCTB anbOernaoB N KETOHOB HY)XXHO
OTMETUTb UX BbICOKYHD XMMMUYECKYID akTUBHOCTb. Ocoboe BHMMaHWe crnegyeT obpaTuTb Ha
OKWUCEHME 3TNX BELLECTB.

Hy>XHO 3HaTb nony4veHne, CBONCTBA U NpUMeHeHWe hopmansaernga v auetansgersaa.
Cnegyetr o0OpatMTb BHUMaHWe Ha TO, 4YTO dpopmanbgerng Bnepsble Obin  NONydeH
A.M.BytnepoBbiM 13 6pommctoro metuneHa. Ocobo obpatnTe BHMUMAHWE Ha NPOMBbILLSIEHHbIE
cnocobbl Nony4YeHnst yKkcycHoro anbaernaa (no peakuum M.IT. Kyueposa).

N3yyass keToHbl, cnegyet obpaTuTb BHUMAHME Ha auEeTOH, O3HaKOMMBLUUCHL C €ro

CBOMCTBaMU, CO Cnocobamu nonyyeHus.

BbironHeHue pabomebi:

Onbim 1 lNony4eHue anb0eauda oOKUCIEeHUEM criupma XpoOMO80oU CMEChHO

CwmewaTtb B npobupke 2 mn pactBopa buxpomata kanusi, 1 mn pasbaBneHHON
cepHon kmucnoTbl n 0,5 mn atunosoro cnupta. OCTOPOXHO HArpeTb CMEeCb — Hanuuune
peakunn OKMUCNEHUs OBHapyXMBaeTCs MO U3MEHEHMUIO LiBeTa pacTBopa U XapakTepHOMY
3anaxy yKcycHoro anbgernga (3anax sa6s1ok).

XnmMmn3m npouecca:

3C2HsOH + KoCr2O7 + 4H2SOs4 —3CH3CHO + KSOs4 + Cra(SO4)3 (Onuwmnte
HabntogeHne No AaHHOW peakummn)

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

BHavane nony4datoT cBexun rmgpokeng megun (Il) nytem cmelumMBaHus pacTBOpOB
rmopokcmnaa HaTpusa n MegHoro Kynopoca B HebonbLmx konuyectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2| + Na2SO0g4

K nonyyeHHomMy ocagky rugpokcnga megum (II) npunute 1 mn dopmanbgervaa.
[Mony4yeHHy0O CMeCb HarpeTb, B pe3ynbTaTe 4Yero MOryT MNoslyuynMTbCA ABa NpoAykKTa
peakuunn:

1. Ha cTeHkax npobupku BbigenseTca Metannnyeckas Meab:

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

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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2. OgHako valle B pesynbTaTte 3ToM peakumm obpasyeTca KpacHbI 0CafoK okcuaa
meam (1):
H-COH + 2Cu(OH)2 = HCOOH + Cu20|+ 2 H20
Onbim 3 KayecmeeHHasi peakyusi Ha arnibOea2ud ¢ okcuooM cepebpa (peakyusi

«cepebpsiHo20 3epkarar)

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

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

Hanee npunute 10%-HbI pacTBOp aMmuaka OO0 pPacTBOPEHMs Ocagka okcuaa
cepebpa c obpaszoBaHMeM amMmnakaTa cepebpa:

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

B pactBop npnbaBuTb 3 I rMOKO3bl N HArpeTb CMEChb.

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

0 0
/ : i
CH,~ (CH \—C—H + 2|Ag(NH,),JOH — CH,~(CH )—C—ONH, + H,0 +
I I NRPORCIUL eaM M- | I
OH |OH |, cepetpall) OH |(OH |,
rIoXO3a AMMOSINITHAR CaTb

(e Qopai) FAOKONONOR KHC0TN

+ 3NH,T + 2Ag!l.

scepedpanios
PKATOe

Habniogaetcs crnon cepebpa no cTeHkam npodupku.

Ogopmums 6b1800, onvcas NPOAYKTbl KAYECTBEHHbIX PeaKLUN.

Boripocbi 05151 caMornposepKu:

1. o kakMm Npu3aHakam NPOBOAMTCS Knaccudukaums anbaerngoB M KETOHOB?
2. Kaknmm cnocobamu MoryT ObiTb NOMyYeHbl anbaernabl U KETOHbI?

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

Na6opaTtopHoe 3aHATHME N2 9 U3yyeHne cBOMUCTB KapOOHOBLIX KUCIOT

Llenb pabombi:

- W3yuntb BaxHenwme peakumm AOnst KapOOHOBBIX  KUCHOT  pasfNyHbIX
rOMOJIOrMYECKNX PSAOB.

- 3akpenunTb HaBblkM OBpaLLEHNS C KUCNIOTaMU.

- CchopmmpoBatb komneteHumn OK 1, 2, 4, 7, JIP 01, 04, 10, 18, 25.

Ucnonb3yemble ucmoyHuku: [1], [2]

LokymeHm yripaensiemcs ripozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyansHOoCMb 8epcuu o opueuHany, xpaHsauwemycs 8 1C Konnedx
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MamepuarnbHoe obecriedyeHue:
ObopydosaHue: Peakmusesbil:
LWrtaTtus YKcycHasg Kucrnota
CtakaH XMMUYeCcKni MacngaHag kucrnota
Mpobupku CTteapuHoOBas kucnoTta
CnupToBKa MarHun meTannuyecknn
WnaTtenb LInHK meTannmyeckum
Hepxartenb Okeng megum (Il), nopoLuok

KapboHaTt HaTpusi, pacTBoOp

OnevHoBas Kucnora

BpomoBas Boaga

MeTunopaHx

deHongTanenH

Teopemuyeckas 4acmab:

HeobxooumMo 3HaTb CpaBHUTENbHYD XapakKTEPUCTUMKY XMMUYECKMX CBOWCTB
KapOOHOBLIX KUCMOT M XUMUYECKUX CBOWCTB HEOPraHUYEeCKUX KUCMOT, CMUPTOB WU
anbaernaos.

BaxxHO pa3zobpaTtbecsi B CTPOEHUN PyHKLMOHANBHOM rpynnbl.

Hy>XHO NMOMHUTb, YTO M3-3a GONbLLLUOM MOABWXKHOCTM BOAOPOAA B KapOOKCUMbHOM
rpynne npv 3aMelleHMM aToMa BOAOpOAa WNM OKCUIrpynnbl Ha gpyrMe aToMHble
rPyNNMpPOBKK NOJTy4arTCst NPON3BOAHBLIE KUCHOT.

BbinonHeHue pabomsbi:

Onbim 1 Pacmeopumocmb 8 800€ pa3fiudHbIX KUCIIOM

YKCycHas M MacnsHas Kucrnota npu HopMarbHOW TemnepaTtype — >XUOKOCTH,
cTeapuHOBas KMcnoTa - TBepgoe BeLLeCTBO.

B Tpn npobupkn ¢ Bogon AobaBuTb pasHble KapOOHOBLIE KMCMOTbI. YKCYCHas U
MacnsaHasi KUCIOTbl XOPOLLO pacTBOPAOTCA B BOAe, a CTeapuHOBas KMUCNoTa B BOAE He
pactBopseTca. PUONeToBbIN pacTBOp fakMyca MW3MeHsieT UBeT NUWb B pacTBopax
YKCYCHOM M MacrnsiHou kucnot. B npobupke co cTteapnHOBOW KMCNOTOW NakMyc ocTaeTcs
domMoneToBbIM.

KucnotHble cBOMCTBa KapOOHOBbLIX KUCIOT
Onbim 2 B3aumodelicmeue yKCyCHOU KUCIOMbI C pacmeopoM WesioyHu
Peakuus HenTpanmMsauum XxapakTepHa Ans BCexX KMCMoT. Hanutb B npobupky
pactBop rmgpokcuaa Hatpus (1 — 2 mn), [o6aBUTb HECKONBLKO Kanenb gpeHondTanenHa.
PacTtBop okpalwmBaeTcs B ManvHOBbIA LBeT. [1punveBaTb B NPOOMPKY pacTBOpP YKCYCHOM
KMCINoTbl 40 obecLBeYnBaHmsa pactsopa.
Mpoucxogut HenTpanusaums wenodn. Korga BcA Wenoyb nepexoauT B COMb —

ManuHoBas okpacka ucyesaet. B pactBope obpasoBanach conb — aueTar HaTpus.
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CH3COOH + NaOH = CH3COONa + H20

Onbim 3 B3aumodelicmaue yKcycHOU KUciombl ¢ Memariiamu

YKCYCHOWM KUCIOTE, KakK U HEOPraHW4YeCcKnm KucnoTtam, npucylum oblime cBoncTBa
kncrnoT. B aBe npobupkn noMecTutb KyCOYKM MarHus M umHka. Mpunutb K HUM pacTBop
YKCYCHOW KMUCINOTbl. B npobupke ¢ mMarHMem maet SHepryyHas peakuus — Bblaensietcs
Bogopoa. B npobupke ¢ UMHKOM, MeHee akTMBHbIM METansioMm, BblAeneHve Bogopoaa
efBa 3aMeTHO.

2CH3COOH + Mg = H2 + (CH3CO0)Mg

2CH3COOH + Zn = H2 + (CH3CO0)2Zn

Mpn B3aMMOAENCTBMM METanNNIoB C PacTBOPOM YKCYCHOW KMCNOTbl obpasyeTtcs
BOAOPOA U COMM YKCYCHOW KMCNOThbl. CONKM YKCYCHOWM KACIOTbI Ha3bliBaOTCA aueTaTamu.

Onbim 4 BzaumoOdelicmaue yKcycHOU KUCIOmbI C oKcuOaMu mMemarnsos

Kak 1 HeopraHumyeckume KUCNOTbl, YKCYCHas KUCROTa pearwpyetr C OKcuaamu
mMeTannoB. B npobupky Bcbinate HEMHOrO nopolukoobpasHoro okcnga meam (). MNpunutb
1 — 2 Mn yKcycHom KncnoTbl. Mpy 0BblYHBLIX YCNOBUSIX peakums naeT OYeHb MeASieHHO.
HarpeTb cMecb Ha nnameHu cnupToBkW. Habnogaetcs pacTBOpeHuMe okcvaa meau U
nosiBneHme ronybomn okpackun pacteopa. B npobupke obpasosancs auetat meam (I1).

2CH3COOH + CuO =H>O + (CH3COO)2Cu

Onbim 5 [leticmeue kucriomsl Ha COJb

YkcycHaa kucnota — cnabass kucnota. Ho oHa cnocobHa BbiTeCHSATb bonee
cnabble KUCnoTbl U3 ux conen. K pacteopy kapboHata HaTpus NpuUnnTb PacTBOpP YKCYCHOM
Kncnotbl. Habniogaetca obunbHoOe BblAeneHne yrinekucnoro rasa.

YKCycHas KucroTa BbITECHUIMA YroSibHYIO KUCMOTY 13 pacTBopa ee Comnu. YronbHas
KMCroTa — HeNpoOYHoe coeMHEHME, OHa pacnagaeTcs Ha Yriekuchnbli ra3 n soay.

2CH3COOH + Na2CO3 = H,O + CO2 + 2CH3COONa

Onbim 6 Bzaumodelicmeue orieuHog8ol Kucriomsel ¢ 6poMom

OnevHoBas kucrnota OTHOCUTCA K HenpeaenbHbiIM KapbOHOBbLIM  KUCIOTaM.
HenpenenbHOCTb COEAUHEHUI MOXHO OBOHAPYXNTb C MOMOLLIbIO KAYECTBEHHbIX peakumn C
OpOMHONM BOOOW MK pacTBOPOM nepMaHraHata kanusi. K onenHoBon kucrnote npmubaButb
OpOMHYIO BOZY W 3HEPrMYyHO nepemewaTtb cogepxumoe npobupku. [Npoucxoant
obecuBeynBaHne 6pPoOMHON BOAbI, CreaoBaTeribHO, OfleNMHOBAs KUCMOTa - HenpeaenbHasa
kapboHoBas kucrnoTa.
CH3—(CH2)7—CH=CH—(CH2)7—COOH+Br,=CH3—(CH)7—CHBr-CHBr—(CH2)>—COOH

Ogpopmumsb 8b1600, onucas NPOLYKTbl PeaKLUNA.

Boripocbi 01151 caMornposepKu:
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1. Kak npoussoanTtca knaccmgpukaunsa kapboHOBbIX KUCIOT?
2. Kak pokasaTtb, 4TO KapboHunbHasi M rMAPOKCUNbHAsA rpynnbl B MOMEKynax
BNUSAKOT Apyr Ha gpyra?

3. Kak pasnnyarTCcd no cuiie MmypaBbnHaA N YKCyCHadA KMCNOTbI?

NabopaTtopHoe 3aHATHMEe N2 10 KayecTBeHHbIe peaKuMu Ha HeopraHnyeckue
BellecTBa
Llenb pabomei:
- MO3HAKOMUTBLCS C Ka4YEeCTBEHHBIMWU peaKkuUsMu.
- M3yunTb cnocobbl pacno3HaBaHUs KaTUOHOB.
- MI3yunTb cnocobbl pacrno3HaBaHWsi aHUOHOB.
- CdhopmupoBaTtb komneteHumn OK 01, 02, 04, 07, JIP 01, 04, 10, 18, 25.
Ucnonb3yembie ucmoyHuku: [1], [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmussbi:

Mpobunpkm 'mapokcung HaTpus, pacTBop
CnupToBka 'vapokcua KanbLmsi, pacTeop
CreknsiHHasa nanoyka A30THas KucrnoTa, pacTBop

CongHas kucnoTta, pacTBop

Xnopwug 6apus, pacTBop

Xrnopug HaTpua, pactBop

Xnopug aMMOHUS, pacTBOp UNn TB.

CynbdaTt HaTpus, pacTBop

Cynbdat marHusi, pactBop

Cynbdat kanusd, pacteop

KapboHaTt HaTpus, pacTBop

HutpaTt cepebpa, pacTeop

Teopemuyeckas Yacmb:

KayecTBeHHble peakunn — 3TO peakunm, NO3BONSALWMNE AoKa3aTb HaNU4mMe Toro unm
WHOTO BeLLeCTBa (MOHAa) B cpefe unm NnpucyTcTeme (OyHKLMOHANbHOWN rpynnbl B BELLLECTBE.

AHanusnpyemble BeLlecTBa MOryT HaxXOOUTbCA B  pPasfuyHbIX arperaTHbIX
COCTOSIHMSAX (TBEPOOM, XMAOKOM M rasoobpasHom). C TO4YkM 3peHnsa Habnogaembix
ahpekToB  BCE  peakumm  OBHaApYXEHWss  MOXHO  pas3fenuTb Ha  HEeCKOSbKO
rpynn: obpasoBaHMe XapaKTepHblX OCa[KOB, pacTBOPEHME BeLLeCcTBa, MNOSABMEHMEe
(n3MeHeHne) oKkpacku, BblaeneHne ra3os, MU3MeHeHue 3anaxa, oKkpalumBaHue nrameHu.

Tabnuua 3 — KayecTBeHHbIe peakunmn Ha KaTUOHbl U aHNOHbI

BospgenctBue nnu

KaTtuoH
peakTuB

Mpu3Hakn YpaBHeHne peakuuu

KATWOH bl (+):
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KaTtuoH BospevcTaue unm MpusHakn YpaBHeHWe peakuuu
peakTuB
H+ NHaukaTopbl: KpacHoe okpalwunBaHue
(kvcnas |[nakmyc, MeTUNOBbI -
cpena) OopaHXeBbl
Li* Mnams KapmnHoBo-kpacHoe _
OKpalLMBaHue
Na* Mnama PKenTtoe okpalwumaHue -
K* Mnams droneToBoe okpallMBaHue -
Ca?* Mnams KnpnunyHo-kpacHoe okpalumBaHue -
g2+ Mnams KapmnHoBo-kpacHoe )
OoKpaLLMBaHue
Mnams PKenTto-3eneHoe okpalumBaHue -
Ba? S04 BbinageHue 6enoro ocagka, Ba?*+ S04>— BaS04]
HepacTBOPMMOrO B KMCMOTax
Mnams 3eneHoe okpawmBaHue -
Cu Boaa M'mapaTnpoBaHHbIE NOHDI i
Cu?* umeloT ronyGyr oKpacky
OH- Ocapok ronyboro upeTa Cu?*+20H- — Cu(OH)2|
Pb2 S% BbinageHune YyepHoro ocagka Pb%* + S —PbS |
Ag* CI Benbi TBOPOXNCTBLIM 0CagokK Ag* +CI—AgCl |
ekcaumaHodeppaT |BbinageHne cuHero ocaaka K*+ Fe?*+ [Fe(CN)e]*>
(M) kanua (ocapok TypHbByneBa CvHb) — KFe[Fe(CN)ela
(kpacHas kpoBsiHas 3Fe?*+2[Fe(CN)e]*
Fe2* COﬂb) K3[Fe(CN)6] — Fe3[Fe(CN)6]2
OH- OObeMHbIN XNnonbeBUOHbIN Fe?* +20H —
ocagok 6enoro(cseTno-3eneHoro)|Fe(OH)2|
uBeTa, byperoLwimn Ha BoO3ayxe B
pesyrnbTaTte OKUCNEHNS
BbinageHune cuHero ocagka K*+ Fe3* + [Fe(CN)e]*
"ekcaumnaHodeppar|(ocagok bepnmHckas nasypb) — KFe[Fe(CN)s] |
() kanus 4Fe3t + 3[Fe(CN)e]*
(kenTas — Fe4[Fe(CN)els|
ar KpoBsiHasa corb)
Fe K4[Fe(CN)g]
PogoaHng-non  [[osiBneHne sipKo-KpacHoro Fe3*+3NCS =Fe(NCS)3
NCS OKpaLLNBaHUS
OH- O6bEMHbIN XNONbEBUOHbIN Fe3* +30H- — Fe(OH)s|
ocagok Byporo ugeTa
Lenoyb BuinageHue o6bemHoro ocagka |AIR* +30H — AI(OH)3|
AP (amdoTepHble  |6enoro uBeTa, pacTBOPSAIOLLMNIACA
CBOWCTBa B 130bITKe LLIeNnoYm 1 pacrteopax
rmapokcmaa) Kucnot
LUlenoyb BbinageHve o6bemHoro ocagka [Zn?*+20H- —Zn(OH)z|
702+ (ampoTepHble  [Benoro uBeTa, pacTBOPSOLMINCS
CBOWCTBa B 130bITKe LLEeNoYM 1 pacTBopax
rmgpokcuaa) KNCroT
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KaTtuoH BO3H§S§I$VVI|§ v MpusHakn YpaBHeHWe peakuuu
NH.* LLlenous, 3anax ammnaka NH4*+OH— NH3T+ H20
4 HarpeBaHue
AHWOHBLI(-):
NHgukaTop Jlakmyc |CruHee okpaluvBaHue -
WHankaTtop ManuHoBoe okpalumBaHue )
OH- deHondpTanevH
NnonkaTop PKenTtoe okpalwumsaHue )
MeTunopaHx
F- Ca?* Benbin ocagok Ca?* + 2F = CaFal
_ . Benbln TBOPOXUCTLIN OCadoK, . _
Cl Ag HepacTBopuMbI B HNO3 Ag"+ CI-= AgCIv
- . CBeTno-XenTbll 0Caaok, . _
Br Ag HepacTBopuMbI B HNO3 Ag" + Br=AgBry
- Ag* PKenTbil 0cafok, Ag* + I-=Agld
9 HepacTBopuMbIn B HNO3
S042- Ba2* Benbili ocagok Ba2* + SO42= BaSO4l
Benbin KpucTannMyecknn ocagok Ba?* + SO5” = BaSOs!
S042- Ba™ paCTBopSMbM B KMCIOTaX A% BasOsl + 2H" = Ba? +
3 SO,T + H,0
H* 3anax ropsien cepsl S032"+2H* =H,0 +S0,T
Cu?* UépHbIii ocagok Cu?* + S2- = CuSY{
Pb2+ UépHbIii ocapok Pb2* + S2- = PbS{
S* Ag* U&pHbIii ocagok 2Ag* + S2- = Ag,SY
" BblaeneHve rasa ¢ 3anaxom S2- + 2H* = H,ST
TYXIbIX 1LY
Si0s?- H* CTyAeHUCTBIM OCaAOK 2H" + Si0s? = H2SiOsd
KPEMHNEBOW KUCMOThI
Ca?* Benbin ocagok, pacTBOpUMbIN B COs> + Ca?* = CaCOsl
CO2- KucnoTax
H BblgeneHne yrnekucrnoro rasa CO32-+2H*= H,0+CO,T
6e3 3anaxa
cuu Bbliaoensietcsa Oypbii C pe3kum 2NaNO3 + H2SO4=
NO+  IKoHLEHTONDOBAHHAsPA XM ras 1 conb ronyboro 2HNO3k) + Na2SO4
3 H HpSI()) uBeTa 4HNO3 + Cu = Cu(NO3)2
2o + 2NO2 + 2 H20
PO43- Ag* OcafoK XenToro LpeTa 3Ag* +P04% = AgsPOsd

BbironHeHue pabomei:

Onbim 1 ObHapyxeHue kamuoHa bapusi

[ns nooTBepPXXAEHUS TOro, YTo B Xnopuae 6apus coaepxuTtcs KaTuoH 6apus,

HeobXx0aMMO K ero pacTeopy A06aBuUTb pacTBOp CynbdaTa HaTpusi, B pedynbTaTe peakumm

obpasyeTca 6enbin ocagok:
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BaClz + Na2SO4 — 2NaCl + BaSO4)

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

Ba?* + SO4> — BaSO04)

Onbim 2 ObHapyeHue kamuoHa MagHusl

[na noaTeepXXaeHnsa Toro, YTo B Cynbdare MarHusi CoAep>KUTCA KaTUOH MarHus,
Heobxoanmo K ero pacTtBopy AobaBuTb pacTBOp rMApoKcuaa HaTpus, B pesynbTaTe
peakuun obpasyetca 6enbl ocagok:

MgSO4 + 2NaOH — Na2S04 + Mg(OH)2|

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

Mg?* + 20H- — Mg(OH)2|

Onbim 3 ObHapyxeHue kamuoHa aMMOHUSI

K TBEPpAOMY XNnopuay ammoHus Heob6xoammo k o6aBuTb rmapokeng Kanbuus. ns
yBEnM4eHMs CONPUKOCHOBEHNS NIOLLAAN pearnpyoLmx BeLWeCcTB, Haa0 CTYMNKON
pacTonoyb KOMNOHeHTbI. [locne npoTekaHusa peakuumn GyaeT YyBCTBOBATLCS 3anax
aMmMmaka:

2NH4Cl + Ca(OH)2 — CaClz + 2NH4OH (NH31 + H20)

2NH.* + 2CI- + Ca?* + 20H- — Ca?* + 2CI" + 2NH31 + 2H.0

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

NH4" + OH" — NH37 + H20

Onbim 4 KayecmeeHHas peaKkyusi Ha cyribtham-aHUOH

MomecTntb B Npobupky 3-5 kanenb pactBopa cynbdarta kanusa K2SO4 n gobasbTe B
3Ty Xe npobupky 3-5 kanenb pacteopa xnopuga 6apus BaCl,. ObpasyeTtcsa 6enbin ocagok
cynbdaTta 6apus. lNocne oTctanBaHus CrienTe C ocagka XuakocTb U AobasbTe K ocagky
2-3 Kannu pacTBopa COMSAHOW KMUCNOTbl. Y6eauTtbca B TOM, 4TO Genbii ocagok BaSO4 B
Hewn He pacTBopsieTcs. BbiBoa: 0OHapyXuMTb CynbdaT-aHMOH MOXHO NpubaBneHnem conen
Oapua. Boinagaet 6enbii ocagok cynbdata 6apusi, HEpacTBOPMMOro Aaxke B CUSTbHbIX
Kncnortax.

Harnucamb ypagHeHuUs 8bIMOHEHHbIX peakyulti 8 MOMEKYNSIPHOM U UOHHOM (MosIHoe
U COKpauweHHoe) sude:

Onbim 5 KayecmeeHHas peakuyusi Ha KapboHam-aHUOH

K 3-5 kannsam pactBopa kapboHata Hatpusa NaxCOz pgobasbTe 3-5 kanenb
pactBopa BaCly, Habnogas obpasoBaHmne ocagka BaCOs. Nocne oTcranBaHnsa crvtb C
ocagKka >XWOKOCTb M MOAEeNCTBOBaTb Ha OCafoK COMsHOW (2-3 Kannu) unu asoTHOM
kucnoton, Habnogas soligeneHne CO2. YpaBHeHUs peakuny NpuBeCTU B MOSIEKYNAPHOM U
MOHHOM (MOMHOE U CoKpaLleHHoe) Buae.
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BbiBoa: Xnopua 6apus BaCl, ocaxaaeT noHbl COz% B Buae 6enoro ocaaka BaCOs,
KOTOpbI PacTBOPSETCS B COJSIAHOW, a30THOW M YKCYCHOM KMCNOTax C BblAeneHnem
YrNEeKMUCnoro rasa.

Hanucamb ypaeHeHusi 8binosiHeHHbIX [ABYX peakyul 8 MOeKyrnspHOM U UOHHOM
(nonHoe u cokpaweHHoe) sude:

Onbim 6 KadyecmeeHHas peakyuu Ha Xs10pud-aHUOH

AHunoHbl CI, Br n |- obHapyxuBatoTCs C NOMOLLbID HUTpaTa cepebpa. Hutpar
cepebpa AgNO3 obpasyeT ¢ ranoreHug-aHmoHammn 6enbin TBOpOXUCTbIN ocagok AgCl,
XenTtoBaTbi ocagok AgBr n xxentbih ocagok Agl. MNpu BeINONIHEHMM peakumn K 3-5 kannsm
pactBopa xnopuga Hatpua NaCl pgobaeBbTe 3-5 kanenb pacTtBopa HuTpaTa cepebpa
AgNO3 Habntogaa obpasoBaHue 6enoro TBopoxuctToro ocagka AgCl.

Hanucamb ypagHeHUSs 8bINOIHEHHbIX peakyul 8 MOEKYNSPHOM U UOHHOM (r1051Hoe
U cokpauweHHoe) sude:

Ogopmumpb 8b1800, onmncaB 3PFPEKTbI KAYECTBEHHbIX PeaKUNi.

Bonpocbl 0nisi caMonpoe8epKu:

1. laTb onpeaeneHne KaTnoHam.

2. OxapakTepun3oBaTb Ka4eCTBEHHbIN U KONIMYECTBEHHLIN cocTaB peareHToB (BaCly,
NaxS04, MgSO4, NaOH, (NH4)2CO3).

3. [laTb onpeneneHne aHMoHaM.

4. OxapaKkTepun3oBaTb Ka4e€CTBEHHbIA N KONMYECTBEHHLIN cocTaB peareHToB (KoSOgy,
BaClz, Na2COs3, AgNO3, NaCl).
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CNMNCOK UCMNOJIb3OBAHHbIX AICTOYHUKOB

1. Xumus. 10-n knacc. YrnybnéHHbin yposeHs / B. B. EpemuH, H. E. Ky3bmeHko, B.
N. TepeHunH, A. A. dposgos, B. B. JlyHuH; noa peg. B. B. JlyHnHa. — 10-e u3g., ctep -
MockBa: Npoceellenmne, 2023. - 448 c. - ISBN 978-5-09-107226-6. - TEKCT: 3NEKTPOHHbIN.
- URL: https://znanium.com/catalog/product/2089923.

2. EpemuH, B. B. Xuimusa: 11-1 knacc (yrnybnéHHbln ypoBeHb): yyebHuk / B. B.
EpemuH, H. E. KyabmeHko, A. A. [lpo3gos, B. B. JlyHuH; nog pea. B. B. JlyHuHa. — 10-e
nag., ctep. — Mocksa: lNpoceelwenne, 2023. — 480 c. - ISBN 978-5-09-107469-7. -

TexkcT: anekTpoHHbIn. - URL: https://znanium.com/catalog/product/2089926.
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