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BBenoeHue

Pabouen nporpaMmmon ANCUMNANHLI NPeayCMOTPEHO NpoBeaeHne 7 nabopaTopHbIX
pabor.

Llenbto npoBeaeHnsa nabopatopHbix paboT ABNSETCA 3akpenneHne TeopeTnyecknx
3HaHW, oTpaboTka NPUeMoB U NpuobpeTeHne HeobXoAMMbIX HaBbIKOB labopaTopHbIX
uccrnegoBaHnn.  JlabopaTopHbI  NPakTUKyM  HanpasfieH Ha  CTMMynMpoBaHue
no3HaBaTeNbHOrO  MHTepeca oObydyalwmxca U OpuMeHTMpoBaH Ha  OyayLiyto
npoceccrnoHanbHylo OeATENbHOCTb.

Mepepn nposeaeHnem nabopatopHom paboTbl obyyatomecs o6s3aHbl npopaboTaThb
COOTBETCTBYHOLUNA MaTepuan, yACHUTb Lenb 3aHATUS, 03HAKOMUTLCA C COAEPXaHUEM U
nocrneoBaTeNbHOCTbIO €ro NPOBEAEHWUSA, a npenogaBaTeflb — MPOBEPUTb UX 3HAHUA U
FOTOBHOCTb K BbINOSTHEHWNIO paboTbl, MPOBECTU UHCTPYKTaX NO TEXHUKE 6e30MacHOCTH.

JTaBopatopHble paboThbl BbINONHATCA B 060pyaoBaHHOM kabuHeTe xumuun. [Ons
BbINONHEHU nabopaTopHon paboTbl yyebHas rpynna pasdmBaeTtcsa Ha ABe noarpynnbl (No
12-15 4enosek). HekoTopble oOMbiTbl MOryT ObiTb BbIHECEHbI HA OEMOHCTPAaUMOHHbLIN
akcnepumeHT. [lepes BbINOMHEHWEM nepBon nadopaTopHon paboTbl MNpPOBOAUTCS
BBOAHbLIN MHCTPYKTaX MO TexHuke GesonacHocTn gns ydawmxcs o6 obmx npasBunax
paboTbl M noBedeHna B nabopatopum MO crneumanbHOM WHCTpyKuuu. OTmeTka o
npoBeaeHM BBOLHOIO MHCTPYKTaxa no TexHuKe 6e3onacHoCTU genaetcd B crneumanbHOM
XypHane nog pocnucb ydawmxcd. [lpy  nogrotoBke K nabopaTtopHon pabote
npenogaeatenb M nabopaHT NPOBEPST MCNPaBHOCTb HEOOGXOAMMOro obGopyaAOBaHUSA U
KOMMneKkToBaHne pabovero Mecra yyallerocs.

Mocne BbINOMHEHWS ONbiTa 06yYalLWMACA OOMKEH 3anucaTtb pe3ynbTaT UCMbITaHUS
C npuBedeHneM HeobXxoauMbIX Tabnuu, ypaBHEHWW peakuun M pacdeTHbIX opmyn. B
KOHUe oT4yeTa no nabopaTopHon paboTe Oby4valoWMNCs OOMKEH caenaTtb 3akfoyeHue
(BbIBOA), COMOCTaBMB OMblTHble [daHHble C TeopeTUYeCKMMU  BblKNagkamu, Cco
CrpaBoOYHbIMU AAHHBIMMW.

3anucn genarTca NakoOHUYHO W akKypaTHO B cneuuwanbHOW TeTpaau, Tabnuupbl n
rpacmkm — KapaHgaLLom.

B npouecce BbinonHeHus nabopaTopHbix paboT Heobxogumo pasBuBaTb
no3HaBaTeNbHbIN MHTEPEC, CaMOCTOATENbHOCTbL oOby4varouerocsd, obpawaTb ocoboe
BHMMaAHME Ha WHTErpaTMBHbLIA NPUHUMN B OOy4YeHuW, NpuBMBATbL CTyAeHTaM yMeHue
TWaTenbHO BbINOMHATL paboTy, 6GepexHO OTHOCUTbCs K nabopaTopHoOW nocyae wu
npnbopam, 3KOHOMHO pacxOA4oBaTb PeakTMBbI, CTPOro cobngate Mepbl 6e30nacHoOCTM

npu paboTe B kabnHeTe, paumoHanbHO NCNOoNb30oBaTb paboyee BpeMS.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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KoHTponb 1 oueHKa 3HaHM 0ByYaroLUXCS AOSMKHbI MPOBOAUTLCA CUCTEMAaTUYECKN
rnocre wu3yvyeHust Kaxaonm Tembl npeameta. OTO AOSMKHO OCYLLECTBASATbLCA MyTeM
PPOHTANBHOrO WM MHAMBUAYANbHOrO OMNpoca, TECTUPOBaHUS, 3aLMUTON KOHTPOSIbHOWM
3agaym no pesynbTatam cobecefoBaHus BO BpeMs nabopaTtopHbix paboT. Npu oueHke
nabopatopHon paboTbl y4YUTLIBAIOTCA TEXHUKA €€ BbINOSIHEHUSA, KayecTBO OopMNneHns
nabopaTopHOro XypHana, TO4HOCTb pe3ynbTaToB aHanmaa.

Mocne «kaxpgom nabopaTtopHouM paboTbl npoBoauTcs 3adeTr. Ha 3auete
obyyalLlWnnca OOSMKEH: 3HaTb TEeopulo MO [AaHHOW Teme; MOSICHUTb, Kak MpOBOAUTCH
nabopaTopHbIN 3KCMEPUMEHT; yMeTb NpoaHanuM3MpoBaTb MOSyYeHHble pesynbTaTtbl (B
COOTBETCTBUN C OCHOBHbIMM TpeboBaHMAMM K 3HAHUAM W YMEHWAM NO AaHHOM TeMme
paboyen nporpammbl).

B pesynbTaTe ocBoeHna maTepuana no nabopartopHbiM pabotam y obydarowmxca
dopmupytoTcsa cnegyrowme komneteHumn: OK 01,02,04,07

K BbinonHeHuto nabopaTopHbix paboT obyyarowmecs OonyckarTcsl TOMNbKO nocne
NMPOXOXOEHMS MHCTPyKTaxa U obydeHuss npaBunam TexHukun 6e3onacHoCcTn U
NPOTMBOMNOXAaPHbIM MNpaBuiiam, MNPOBEPKM YCBOEHUS MNpaBuil U COOTBETCTBYHOLLEINO
ochopmreHus gornycka k paboTe B cneynanbHOM XypHare.

MpaBuna TexHukn 6e3onacHocTn. OByyaoWmMecs HECYT NIMYHYIO OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHMN TEXHUKM 6e30NacHOCTH.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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NEPEYEHb NABOPATOPHbIX 3AHATUN
Kon-
Ne n/n HanmeHoBaHMe nabopaTopHOro 3aHATUS BO
yacoB
1 OsHakomneHne ¢ nabopatopHbiM obopyaoBaHMEM U npaBunamm 2
TeXHMKM 6e3onacHoCTU
2 KayecTBeHHbIe peakLmn Ha KaTUOHbI 2
3 KayecTBeHHbIe peakLmn Ha aHNOHbI 2
4 M3y4yeHne CBOMCTB MeTaHa U aTuneHa 2
5 3y4yeHne CBONCTB CNUPTOB 2
6 CaowncTBa anbaernaos 2
7 CsowcTBa KapOOHOBLIX KACIOT 2
NToro 14

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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PA3OEN 1 OBLWAA U HEOPITAHUYECKAA XUMUA
NabopaTopHoe 3aHsaTMEe N2 1 O3HakomMneHue ¢ nabopaTopHbLIM
obopyaoBaHueM 1 npaBuiaMmm TeXHUKN 6e30nacHOCTU

Llenb pabomoi:

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

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

- CchopmmpoBaTtb komneTteHumn OK 01,02,04,07

Ucnonb3yembie ucmoyHuKkuU: [1]

MamepuanbHoe obecriedeHue:

JlabopamopHoe ob6opydosaHue: wmamucgh, nNpodUpKN, CNNPTOBKA, MEPHbIU
UunuHOp, wrnamersib, XUMUYECKUU cmakaH, cmyrnka u necmuk, rnuremeka, 60pOHKa.

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

MpaBuna TtexHukn 6esonacHocTn. Oby4varowmecs HeCYT NIMYHYIO OTBETCTBEHHOCTb
3a HecobntogeHne TpeboBaHMn TEXHUKN Be3onacHocTu. [lanee nepevncrneHbl OCHOBHbIE
TpeboBaHNA TEXHMKM BE30MACHOCTN.

1. MMpwn BbINONHEHMN NabopaTopHbIX paboT cnefyeT CTPOro PyKOBOACTBOBATLCH
MeToamyeckumm nocobuamu. Jlioboe OTKIMOHEeHMEe OT MeToAMKM WU MNopsiaka aHanuaa
BO3MOXHO TONIbKO C pa3peLleHns npenogaBaTens.

2. PaboTtasa ¢ xummnyecknmm peaktmeamm, Heobxoanmo msberatb MX nonagaHus Ha
pykn. Henb3s TporaTb nNuuo KW rnasa pykamu B npouecce paboTtbl. 3anpelsaeTtcd
npuHMMaThb NULLy B KabuHeTe, B T.4. XeBaTenbHyl pe3uHKy. Nocne paboTbl Heobxoanmo
TWaTeNbHO BbIMbITb PYKMW.

3. 3anpewaeTca npoboBaTb XMMUYECKME BeLLleCcTBa Ha BKyC. HioxaTb xvumudeckune
BELLEeCTBa MOXHO, TOMbKO Hanpasnss K cebe napbl Mnu rasbl ABMXXEHUEM PYKU, a He
BAbIXasa 3anax NonHOW rpyabto.

4. [Ons paboTbl MOXHO WCMONb30BaTb TOMbKO pPeEaKTUBbI, HaxoasLuecs B
XMUMUYECKOM nocyae, CHabXXeHHOW 3TUKETKaMM C Ha3BaHUAMUN PEeaKTUBOB.

5. 3anpeLuaeTcs HaKNOHATL HaL COCYAOM, B KOTOPbIN HanMBaeTCs XUOKOCTb UNn B
KOTOPOM OHa HarpeBaeTcs (KMMUT), Tak Kak OpbI3rn KUAKOCTM MOryT nonacTb B JMLO U
rnasa. 3anpewlaeTcsa HarpeBaTb XNOKOCTU B repMETUYECKM 3aKpbITON Nocyae.

7. Tpn nepemeweHnn Kond M XMMUYECKUX CTaKaHOB C FOPAYUMM KUOKOCTAMM

HY>XKHO cobntoaaTh NOBbILLIEHHYH OCTOPOXHOCTD.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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8. 3anpewaetca BKIOYEHME MNOCTOPOHHUX 3ANEKTPONPUOOPOB, B YACTHOCTU
3apAnHbIX YCTPONCTB MOBUIbHBIX TENedoHOB, 6e3 pa3pelueHns npenogaBaTens.

9. lMNpu HarpeBaHuMM BellecTBa B Npobupke €€ cHavana HeobXxogMMoO LEeSMKOM
nporpetb Hag nraMeHeM; OTBepCcTUe NpobupKM HanpaenATb B CTOPOHY OT cebd, u oT
cocenen.

10. Cobniogatb 0cobyto OCTOPOXHOCTb Npu paboTe C eakMmu BewlecTBamum —
kncrnotamm u wenovamu! [pu pasbaBneHnn KUCNOTY MELNEHHO HanvMBakT TOHKOM
cTpymnkon B Boay!!!

lMepeass noMowb Npu HecHacmHbIX cray4dyasax

Mpwn oxorax Heobxoaumo cobnogaTth cneayoLlmne npasmna:

- NpW nonagaHuuM KUCNOT M LWeNovYern Ha KOXy W npu HebonbloMm oxore
NnopaXeHHoe MEeCTO HeMeAfeHHO nNpOoMbIBaloT 6GONbLUMM  KONIMYECTBOM NPOTOYHOM
BogonposoaHon Boabl B TedeHne 10 - 30 muH;

- MpU TEPMUYECKMX OXorax nocne o6paboTkm Booon OBOXCKEHHOE MECTO
NpOMbIBAOT PacTBOPOM MNepMaHraHata Kanusa unmM 3TUMOBbIM CMMPTOM U CMa3bliBalOT
Ma3blo OT OXOroB;

- PN XUMNYECKNX OXOrax KMCoTon 0BOXOKEHHOE MeCTO nocrne obpaboTkm Bogowm
npombIBalOT 5 % - HbIM PacTBOPOM NUTLEBOW coApl. [pn oxore Lenoybo 060X KeHHoe
MecTo rnocne ob6paboTkm BoooN NPOMbIBAOT 5 %-M pacTBOPOM YKCYCHOW KUCIIOThI;

- NPV 3Ha4YUTENbHbIX MNMNOWAaAAX MNOPaXKEeHUs WNu npu nonagaHum KACMOT WU
Lienoyen B rnasa Heobxogmma cpovHas MeaunLMHCKas NOMOLLb.

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

Mpun 3acopeHnn rnas TBepabIMM YacTULaMM He TepeTb nasa, He AenaTtb NonbIToK
camMoMy yaanuTb COPUHKY, a HemMeLneHHO 00paTUTLCA K Bpady.

Mpn OTpaBneHUn XMMUYECKMMU BellecTBamu HeobXOAMMO BbI3BaTb Bpada U
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWio nepBon nomown. Ecnm oTpaBneHune Bbi3BaHO
BObIXaHNEM SIAOBUTbLIX MapoOB MMM rasoB, HEOOXOOAMMO BbLIHECTM MOCTpadaBLUEro Ha
CBEXMWIM BO34yX, €CNN XXe OHO NPOU3OLINO B pesynbTaTte nonagaHus siga BOBHYTPb —
Bbl3BaTb PBOTY M AaTb NpOTUBOAAME, B Criydae HeobBXO0AMMOCTU caenaTb UCKYCCTBEHHOE

OblXaHune. MCKyCCTBeHHoe OblXaHne NpoTnBONOKa3aHO MNMpu oTpaBliEHUN XITOPOM.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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2.1 PaccMompems u Hapucogams CrupmMoeKy, 0603Ha4yume €é cocmaeHble
yacmu

Dunwin

Juex
Kphiluxa-koanayox

lpasuna pabomel co criupmoskou:

1.CHATb KOMINayok

2.[MpoBepuTb NAOTHO NN NpUNeraeT AUCK K OTBEPCTUIO cocyaa

3. 3axeyb cnMpTOBKy ropswen cnudkon (HEJIb35 3AXKUTATE CINIMPTOBKY OT
[PYIrOuv TOPSLLEN CMIMPTOBKM!)

4. MNoracuTb CNMPTOBKY HAKPbIB MiaMsi KOSMaykoM.

2.2 U3yyumb cmpoeHue nnamMmeHu, coeslamb PUCYHOK:

CTPOEHUE NNAMEHH

MeHee spkoe,
camoe ropsuee(3)

apkoe,ropsivee(2)

TemMHoe, Heropsiyee(1)

3. Paccmompemb u Hapucoeamb 06pa3ybi XuMu4yeckol nocyobl

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

lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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HInarens

Caobopmyrnuposamb 6b1800, 060cHOBag8 Heobxodumocmb CcobrioOeHUs npasusl

mexHuUKu 6e3ornacHocmu.

NabopaTopHoe 3aHsATME Ne 2 KauecTBeHHble peakLuun Ha KaTUOHDI

Llenb pabomei:

- Mo3HaKOMUTLCA C Ka4YeCTBEHHbIMU peakunamMn.

- |/|3y‘-II/ITb cnocobsbl pacno3HaBaHNA KaTUOHOB.

- CdhopmupoBatb komneteHuumn OK 01,02,04,07

Ucnonb3yembie ucmoyHuKku: [1]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmueni:
Mpobupku 'mppokcmg HaTpus, pacTBop
CnupToBKa Xnopwug 6apus, pacTBop

CTtekngHHagq nanodyka

Cynbat HaTpus, pacTBop

CynbgaT marHusi, pacteop

Xnopung aMmMoHus

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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\ 'mapokeug Kanbumsa

Teopemuyeckasi Yacmb:

KayecTBeHHbIE peakuunnm — 31O peakunn, no3BonArLne JoKa3aTb HANMnM4mne T1oro nnn

MHOro BellecTBa (VIOHa) B cpeae uin npucytcrene d)yHKLI,l/IOHaJ'IbHOIz rpynnbl B BeLLECTBE.

AHanmsmpyeMble BelwecTBa

MOIryT HaxoAUTbCA B Pa3fiMYHbIX arperatHbiX

COCTOSIHMSAX (TBEPAOM, >XMAOKOM WU rasoobpasHom). C TO4ykM 3peHusa Habnogaembix

abeKTOB BCE peakumm 0bHapyXEeHUsI MOXXHO pa3fenvTb Ha HECKOSbKO rpynmn:

1. obpasoBaHue xapaKkTepPHbIX 0CaAKOB,

2. pacTBOpeHMe BellecTBa,
3. nosiBrneHne (M3MeHEeHNE) OKpacku,
4. BbloeneHune rasos,
5. uU3MeHeHue 3anaxa,
6. OKpaluMBaHWE NiamMeHN.
Tabn. 1 - KayecTBeHHble peakumm Ha KaTUOHbI
BosgenctBme nnu
KatnoH Mpun3aHaku
peakTus
Li* Mnams KapMnHOBO-KpacHoe okpalumMBaHue
Na* Mnams XKentoe okpawmBaHue
K* Mnams duroneToBoe oKpallmBaHue
Ca®* Mnams KupnuyHo-kpacHoe okpalumBaHue
Sr2* Mnams KapmMunHOBO-KpacHoe okpalumBaHue
S04% BbinageHue 6enoro ocagka, He pacTBOPMMOro B
Ba2* kucrotax: Ba?* + S04>— BaS04]
Mnams XKenTo-3eneHoe okpalwmnBaHue
Boga fmapaTupoBaHHble MoHbI Cu?* nMetoT ronyeyto
Cu?2* OKpacky
OH - Ocapok rony6oro useta Cu?* +20H — Cu(OH)2|
Pb2* S% BbinageHune yepHoro ocagka: Pb?* + S —PDbS |
CI BbinageHne 6enoro ocagka; He pacTBOPUMOro B
HNO3s, HO pacTBOPMMOro B KOHL,
Ag* NH3s « H20:
Ag+ +Cl—AgCl |
Fe2* "ekcauymaHodpeppar (lll) |BeinageHune cuHero ocagka:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Kanus (KpacHasi KpoBsiHas
cornb) Ks[Fe(CN)s]

K*+ Fe?* + [Fe(CN)e]>— KFe[Fe(CN)s]4
3Fe?* +2 [Fe(CN)s]*— Fes[Fe(CN)e2

OH -

Ob6beMHbIN XnonbeBUAHbBIM 0cagok 6enoro(ceeTno-
3eneHoro) uBeTa, bypetowmi Ha Bo3ayxe B
pesynbTaTte OKUCNEeHNs Fe?* +20H —

Fe(OH)2|

"ekcaumaHodeppar (I1)
Kanus
(xkentas

KpoBsiHasi Cosib)

BbinageHue cnHero ocagka:
K+ + Fe3* + [Fe(CN)s]* — KFe[Fe(CN)g] |
4Fe3* + 3[Fe(CN)s]* — Fes[Fe(CN)e]s)

Fe3+ Ka[Fe(CN)s]
PopaHua-moH MosiBreHne apko-KpacHOro okpalnBaHus
NCS Fe3*+3NCS  =Fe(NCS)s3
OH - O6beMHbIN XNONbEBUAHBIN 0CadoK Byporo uBeTta
Fe3* +30H — Fe(OH)s|
Lenoyb (amdgoTepHble |BbinageHne o6beMHOro ocagka 6enoro uBeTa,
ARt CBOWCTBa MMApPOKCNAa) |paCTBOPAIOLNNCS B M3ObITKE LLEMNOYM N pacTBopax
KucnoT AIR* +30H — AI(OH)3|
OH - BbinageHne o6bemHoro ocagka 6enoro uBeTa,
Zn?* pacTBOPSOLLMACA B U3ObITKE LLENoYn 1 pactBopax
KucnoT Zn?* +20H" — Zn(OH)2|
. LLlenousb, 3anax ammuaka:
NH HarpeBaHve NH4* + OH— NHs T+ H20
H* Mugukatopsl: nakmyc, |KpacHoe okpalunsaHue
(kcnas | MeTUNOBLIN OpPaHXEBbIN [KpaCHOe OKpaluMBaHue
cpena)

BobinonHeHue pabomsi:

Onbim 1 ObHapyxeHue kamuoHa bapusi

na noaTteepXgeHund Toro, 4To B Xnopuae 6ap|/1$| coOepXnTca KaTnoH 6ap|/|9|,

HeobXoa4MMO K ero pacTeopy Ao6aBuTb pacTBOp CynbdaTa HaTpus, B pesynbTaTe peakuum

obpasyeTcsa 6enbi ocagok:
BaClz + Na2SO4 — 2NaCl + BaS04 |
BaZ* + 2CI + 2Na* + SO4> — 2Na* + 2CI + BaS04|

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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Ba?* + SO4> — BaSO0a4]

Onbim 2 ObHapyXeHue kamuoHa Ma2HUsl

[ns noaTBEPXAEHUSA TOro, YTO B CyNnbdaTe MarHmMs CoOoepXXUTCA KaTMOH MarHus,
HeobXxoaMMOo K ero pacTsopy A406aBuTb pacTBOp rMapoKcMaa HaTpus, B pesynbTare
peakunn obpasyeTtcsa 6enbin ocagok:

MgSOa4 + 2NaOH — Na2S04 + Mg(OH)2|

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

Mg?* + 20H" — Mg(OH)2|

Onbim 3 ObHapyxeHue kamuoHa aMMOHUS

K TBEpAOMY xnopuay ammoHusa Heobxoanmo Kk AobaBuTb rmgpokeug kanobums. [Ans
yBENU4EeHUs CONPUKOCHOBEHNS NIIOLLaaN pearnpyoLLmMx BeLeCTB, HaJo CTYMNKON
pacTonoyb KOMMNOHEHTHI. [locne npoTekaHus peakuun GyaeT YyBCTBOBaTbLCH 3anax
ammuaka:

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

2NHs* + 2CI + Ca?* + 20H- — Ca?* + 2CI" + 2NH3s?1 + 2H20

2NH4" + 20H" — 2NHs1 + 2H20 cokpamumpb ecé Ha 2

NH4* + OH" — NH31 + H20

Cpoenante BbiBOA4 O TOM, Kakne Bbl Buaenu adekTbl XMMUYECKUX peakumnin (LBeT?

3anax?)

Bonpochbi 0risi caMornposepKu:

1. [laTb onpegeneHvne kKaTMoHam.

2. OxapakTepusoBaTb Ka4eCTBEHHbIN 1 KONIMYECTBEHHbIN cocTaB peareHToB (BaClz,
Na2S0a4, MgSO4, NaOH, (NH4)2CO3).

3. Kakve 13 npuBefeHHbIX B TeOpeTU4ecKorM 4acTu I(PdeKTOB KavyeCTBEHHbIX

peakuuii 6binv xapakTepHbl A4Ns NPOBeAEHHbIX ONbITOB?

NabopaTopHoe 3aHATME Ne 3 KauecTBeHHbIe peaKuun Ha aHUOHbI
Llenb pabomei:
- N3yunTb cnocobbl pacno3HaBaHWUs aHUOHOB.
- CdhopmupoBatb komneteHuumn OK 01,02,04,07
Ucnonb3yemble ucmoyHuku: [1]

MamepuarnbHoe obecrieyeHue:

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




MO-38 02 01-O0[1.12.113 KMPK BIr'AP® ®I'B6OY BO «KI'TY»

XUMKA | C.14/28
ObopydosaHue: Peakmuebi:
Mpobupku Cynbdat kanus, pactBop
CnunpToBKa Xnopwua 6apusi, pactBop
CTteknsiHHasa nanoyka CongHas kucnota, pacTBop

KapboHat HaTpus, pacTBop

A30THaga Knucnota, pactBop

HutpaTt cepebpa, pacTesop

Xnopwa HaTpusi, pacTBop

Teopemuyeckasi Hacmb:

B dhopme aHMOHOB cyLiecTByOT 06bI4HO p-anemeHTol IV=VII rpynn 2, 3, 4 n, pexe,
5 n 6 nepuogoB nepuogndeckon cuctembl anemeHtoB [. W. MeHpgeneesa. B Buge
aHMOHOB B pacTBope MoryT ObiTb 6op — anemeHT Il rpynnbl 2 nepuoga u MOHbI d-
3MIEMEHTOB B UX BbICLUNX CTENEHSX OKUCNEeHus. [1ns aneMeHTOB ¢ NepeMeHHON CTENEHbIO
OKUCNEHUS XapakTepHO obpa3oBaHMe HECKOSIbKMX aHMOHOB C pasfnyHbIMW CBOMCTBaMMU
(C, CIO-, CIOs7, CIO47). bBONbWKWHCTBO p-3rieEMEHTOB  00pasyloT  aHWOHDI
kucnopoacoaepxatmx kucnot: S042-, SO3%-, COs?", POs3>, NO3~, n Tonbko Ans p-
anemeHToB rMaeHblx nogrpynn VI u VIl rpynn xapaktepHo o6bpa3oBaHue aHWOHOB
6eckmucnopoaHbix kucnot: CI-, Br-, I, S2.

AHanutnyeckme Krnaccudukaumm aHMOHOB OCHOBaHbl Ha WX OKUCIUTENBbHO-
BOCCTAHOBUTENbHbLIX ~ CBOWCTBaX, CNocobHocTM  obpasoBbiBaTb C  KaTUOHaMu
ManopacTBOpUMbIE COEOMHEHUS, Ha peakumsax B3aMMOLENCTBUA HEKOTOPbIX aHWOHOB C
KMncrnotamu ¢ BblaenieHmem rasoobpasHblX NPOLYKTOB.

Tabn. 2 — KayecTBeHHbIE peakumMm Ha aHNOHBI

AHMWO Uem YpaBHeHne peakuuun [Mpu3Hakn peakuyum

H pacnosHaTb

Jlakmyc cmHun
OH- | NHaukaTop 5
deHongTanenH manmHoOBbIN

Benbin TBOPOXUCTbLIN OCafoK,
Cl- | Ag*nHNOs | Ag* + CI-=AgCK }
HepacTBopuMbii B HNO3

CBeTno-xenTbii 0CaoK,
Br- | Ag* nHNOs | Ag* + Br = AgBrl i}
HepacTBopuMbii B HNO3

>KenTtbln ocagok, HepaCcTBOPUMBIN
B HNOs

Bypbin pactBOp noga ot

Ag* v HNOs | Agh + I-=Agll
- Clo-Bopa,

Kpaxman 27+ Cl2=2ClI + I2
Kpaxmana cuHeet

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Ba?* n benbin ocagok, HepacTBOPUMBIN B
S04 Ba?* + SO42 = BaSO4{
HNOs3 HNO3
2 NaNOs3 + H2S04= Boigensetca 6ypbin raz3 NO2 u
NO H2SO04 ¢ u | 2 HNO3k) + Na2S04 conb rony6oro useta Cu(NO3):
-
Cu 4HNO3 + Cu = Cu(NO3)2 +
2NO2 + 2 H20
" CO32~ + 2 H* = H.0 +COT Bbigenenune nysbipbkoB raza CO:2
n
COs?~ CO2 + Ca(OH)2 = CaCOs{ + | 1 nocneaytoLiee NOMyTHEHVE
Ca(OH): .
H.O N3BECTKOBOW BOAbI
H* n S2-+ 2 H* = H.ST BblioeneHue rasa ¢ 3anaxom
S2- TYXMNbIX AL
Cu?* Cu?* + S2- = CuSY Ocafok KOpUYHEeBoro LseTa
H* S0z + 2 H* = H20 + SO.T | 3anax ropsiwen cepbi
Ba?* + SO32 = BaSOs{
SO3%- . y
BaZ* u BaSOsd + 2 H* = Ba2* + SO,T | benbln ocagok, pacTBOPUMbIA B
HNO3 + H.0 HNO3
. . . CTyaeHuCTbIN ocagok
SiOs? 2 H* + SiO3% = H2SiOzl .
H* KPEMHNEBOW KNCNOThI
Ocapok xenToro uBeTa,
3Ag* + PO43 = AgsPOsl pacTBopuMbIii B HNO3
PO4s3 | Ag* n HNOs

BCneacTBMe obpa3oBaHns KMCION

coIn

BbinonHeHue pabomsi:

Onbim 1 KayuecmeeHHas peakyusi Ha cyribgham-aHUOH

MomecTtute B Npobupky 3-5 kanenb pacteBopa cynb@ata kanus K2SO4 n gobasbTe B

3Ty Xe npobupky 3-5 kanenb pacTeopa xnopuga 6apus BaClz. ObpasyeTtca 6enbln ocagok

cynbdaTa 6apus. Nocne oTcTanMBaHMA CrnenTe C ocagka XuakocTb M AobaBbTe K ocagky

2-3 Kannu pactBopa CONsAHOW KMCNoThbl. Y6eautecb B TOM, 4To Benbin ocagok BaSOs B

Hen He pacTBopseTca. BoiBog: 06Hapyxuntb CynbdaTt-aHMoH MOXHO NpubaBneHnemM conen

Gapusa. BbinapaeT Genbin ocagok cynbgarta Gapusi, HEpacTBOPUMOIrO AaXe B CUIbHbIX

KUCJ10Tax.

Harnucame ypaeHeHUs 8bINOJIHeHHbIX peaKqul 8 MOJIEeKYIIAPpHOM U UOHHOM (I'IOJ'IHOG

U CokpauweHHoe) sude.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Onbim 2 KayecmeeHHas peaKkyusi Ha kKapboHam-aHUOH

K 3-5 kannam pactBopa kapboHaTa Hatpus Na:COs pobaBbte 3-5 kanenb
pactBopa BaClz, Habnogaa obpasosaHme ocagka BaCOs. Mocne oTctanBaHusa Cnvtb C
ocagka XuOokocTb W MNOAENCTBOBAaTb Ha OCAAOK CONsSIHOM (2-3 kannn) unmM asoTHOW
kncrnoTton, Habnoaas soigeneHme CO2. YpaBHEHUSA peakumm NpMBECTM B MONEKYNSAPHOM U
WMOHHOM (MOSHOE 1 COKpaLleHHOoe) BUAE.

BbiBoa: Xnopwua 6apust BaClz ocaxaaeT noHsl CO3z% B Buae 6enoro ocagka BaCOs,
KOTOPbIA pacTBOPSAETCA B COMAHOW, a30THOM W YKCYCHOW KUCIOTax C BbleneHnem
YrNeKMcnoro rasa.

Hanucampb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOMEKYIsPHOM U UOHHOM (MOJTHoe

U CokpauweHHoe) sude.

Onbim 3 KayecmeeHHasi peakuyuu Ha xs10pud-aHUOH

AHuoHbl CI, Br n |- obHapyxmnBaloTcs C NOMOLLbKD HUTpaTa cepebpa. Hutpar
cepebpa AgNO3 obpasyeT c ranoreHug-aHnoHamn G6enbin TBOpOXUCTbIM ocagok AgCl,
xentoBaTbl ocagok AgBr n xenTtbin ocagok Agl. MNMpu BbINONHEHUN peakumn K 3-5 Kannsam
pactBopa xnopuaa HaTpus NaCl pobasbte 3-5 kanenb pacTBopa HuTpaTa cepebpa
AgNOs3 Habntogas obpasoBaHue 6enoro TBopoxkMcToro ocagka AgCl.

Hanucampb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOMEKYSpHOM U UOHHOM (MOSTHOe

U CokpauweHHoe) sude.

Ogopmumb eb1800, onmcas 3 EEKTbI KAYECTBEHHbIX PEaKLMNA.

Bonipocbi 0r1si caMornposepKu:

1. [laTb onpeneneHne aHMoOHaM.

2. Oxapakrepn3oBaTb Ka4eCTBEHHbIN U KONMMYECTBEHHbIN cocTaB peareHToB (K2SOa,
BaCl2, Na2COs, AgNOs, NaCl).

3. Kakme 13 npuBedeHHbIX B TEOPETUYECKOM YacTu I(PdeKTOB KauyeCTBEHHbIX

peakuuii 6bin XxapakTepHbl A4Ns NPOBEeAEHHbIX OMbITOB?

PA3[OEJ 2 OPFAHUYECKAA XUMUA

INa6opaTtopHas pa6oTta Ne 4 U3yuyeHne CBONCTB afikaHOB U arfikeHOB
Llenb pabomei:
- N3yunTb cBOWCTBa NpeaernbHbIX YrNeBogOpPOAOB Ha NpuMepe MeTaHa

- |/|3y‘-II/ITb CBOMCTBA npenernbHbIX YrneesoaopoaoB Ha NnpumMmepe 3TujieHa

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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- CdhopmupoBaTtb komneteHuumn OK 01,02,04,07
Ucnonb3yemble UCMOYHUKU: [2]

MamepuarnbHoe obecredeHue:

ObopydosaHue: Peakmuenbl:

Mpobupku AueTart HaTpust 06e3BOXEHHbLIN
Mpobka ¢ razooTBOAHON TPYyOKOM HaTtpoHHasa n3BecTb
WraTtnd bpomHas Boaa
CnupToBKa PacTtBop nepmaHraHarta kanus
CTeknsiHHas nanoyka CepHas kucnoTta

OTUNOBLIN CNNPT

bpomHas Boga

lMNepmanraHat kanva 0,1 H p-p

Teopemuyeckasi Hacmb

AnkKaHbl BbIAENAT U3 MPUPOLHbLIX MCTOYHUKOB (MPUPOAHBIA M MNOMYTHbIA ras,
He(Tb, KAMEHHbIN Yronb).

[[a3oo0bpasHble ankaHbl NOnyyarT U3 NPUPOSHOro U MOMYTHLIX HETAHbLIX ra3os, a
TBepable ankaHbl — u3 HedTU. [MpMpooHOM CMecbio TBEpPAbIX BbICOKOMOMEKYNAPHbIX
arkaHoB SIBMSIETCSA ropHbIA BOCK — NPUPOAHbINA BUTYM.

MeTaH wWwnpoko pacnpoctpaHeH B npupogde. OH sABNSieTCs rMaBHOW COCTaBHOW
4acTbl0 MHOMMX FOPKYMX ras3oB Kak npupodHblix (80-97 %), Tak N WUCKYCCTBEHHBbIX,
BblAENSAOLWMXCA NpU CyXOM NeperoHke aepesa, Topda, KaMEHHOro yrns, a Takke npu
KpeknHre Hedptn. [pupogHble rasbl, OCOBGEHHO MNOMyTHble rasbl  HeMTAHbIX
MEeCTOPOXAEHUN, NOMUMO MeTaHa coepaT 3TaH, nponaH, byTaH u NneHTaH.

B npomMbIWwneHHOCT!:

1. N3 npnpogHoro 1 nonyTHOro HeOTSHOro rasa

BaxHenwmmM WCTOYHMKOM arkaHoB B Mpupoade SBMSeTCs MNPUPOLHbIA - ras,
MWHepanbHoe YrrieBogopPOaHOE Cbipbe - HETb M COMYTCTBYKOLUME el HedPTSHbIE rasbl.
MpupoaHbIn ra3 Ha 95 NPOLEHTOB COCTOUT M3 MeTaHa. Takou e cocTaB MMeeT OONOTHbIN
ras, obpasyrwumnca B pesynbTaTte nepepaboTkn bakTtepusamm (rHUeHUs1) yrnesoaos.

MemaH Ha3bieatom ew€ u 6010MHbIM; PYOHUYHBIM 2a30M.

MonyTHble HeTaHblE rasbl COCTOAT B OCHOBHOM W3 3TaHa, nponaHa, byTtaHa u
4YaCTMYHO NeHTaHa. Nx oTaensatoT oT HeddTM Ha cheumnanbHbIX YCTaHOBKaX Mo NOArOTOBKE
HedTU. Mpn OTCYTCTBUM ra3o0KOHAEHCATHbLIX CTAHUMI NONYTHbIE HEPTSAHbIE rasbl CXKUraroT
B (phakenax, 4TO £BMSEeTCA KpavHe HepasyMHOW W pas3opUTENbHOW MPaKTUKOW B
He(pTenobblve. OQHOBPEMEHHO C ra3amu HedTb ouMwaeTcs OT BOAbl, MPA3N M Necka,

nocrne 4ero nocTtynaeTt B Tpyby Ans TpaHcrnopTupoBku. M3 HedTn npu ee pasroHke

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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(neperoHke, auctunnauuun) oTtbupas nocnegoBaTtenbHO Bce ©Oonee wn  Bonee
BbICOKOKMNALLME opaKkLnmM NOnyyatoT:

- 6eH3uHbl - T. kun. oT 40 go 180 °C, (copepxut yrnesogopoabl Cs-Cio), cocTouUT
bonee, yem u3 100 wmHAOMBMAOYaANbHBLIX COEAMHEHWN, HOPMAarbHbIX U pPa3BETBEHHbIX
ankaHoB, LMKNoarkaHoB, afrlkeHOB M apOMaTUYECKMX YrIeBOAOPOAOB;
kepocuH 180-230 °C, (C11-C12);

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

msikenbil 2a300b U neakuti ducmunnsm cmMa3oyHo2o macrna 305-405 °C (Cas-
Cas);

cma3oyHble macsia 405-515 °C (C26-Css).
OcTaTok nocrne neperoHkn HepTn Ha3biBaeTCs acghasibmom vnvu bumymom.
2. CNHTE30M 13 BOASIHOTO rasa: n CO + (2n + 1) Hz - tkat—  CpHzn+2 + N H20

CO + 3H2 - tkatl, CH4 + H20
3. CuHTE30M 13 npocTbix BewecTB: N C + (n + 1) Hz -tkatp — CpHzns2

C + 2 Hz - 900°CNi _, CHg4
B nabopatopuu:

1. M'mgponua kapbuaa antoMnHUA (NONyyYeHne MeTaHa):
AlsC3 + 12H20 = 4AI(OH)3 + 3CHa?

2. Peakuna Biopua (B3aMmogencTBme HaTpus C raroreHnpon3BogHbIMN ankaHoB):

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

2CHsCl + 2Na — C2Hs + 2NaCl
6) CHs-l + 2Na + I-C2Hs — CH3-C2Hs + 2Nal nnm

CHal + 2Na + C2Hsl — CsHs + 2Nal
3. Tepmnyeckoe nekapGOKCMNMPOBaHME Coneit KapGOHOBBIX KUCIOT B NMPUCYTCTBUM
LLIenoYen: R-COONa + NaOH -t ¢— R-H + Na2COs
a) CH3-COONa + NaOH -t ¢— CHas + Na2CO3

(auemam Hampusi+ eOkuli Hamp=(mMemaH+kapboHam Hampusi)

6) C2Hs5-COONa + NaOH -t ¢— C2He + Na2CO3
amurnam Hampus amaH
4. Katanutmnyeckoe ruapvpoBaHue ankeHoB U arnkuHOB:

a) CnHan + H2 -tkatp — CpHa2n+2
arnkeH

C2Ha + Hz -800°CNi — CoHe

b) CnHan-2 + 2H2 - tka'— CpHan+2

alikuH

C2H2 + 2H32 - tkat C2Hs

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

— KpekuHr ankaHoB CsHig —> CaHs + C4H1o; (Tepmunyecknn kpeknHr npm 400-700 °C)

OKmaH b6ymeH 6ymaH
— aerngpupoBaHue ankaHoB C4Hio —> CaHs + Hz; (t, Ni)
6ymaH b6ymeH 800opod
— permgporanoreHmpoBaHue ranoreHankaHoB C4HoCl + KOH —> CsHs + KCI + H20;
xnopbymaH  2udpokcud bymeH xnopud  eolda

Kanusi Kanusi
— gerngporanoreHmposaHne guranoreHasikaHoB

CH:-CH: + Zn — ZnCl + CH.= CH-,
| |  IOME  XTTopH S3TEH
(I | LITHEA

TIDUIOP3TAH

— gerngpataums cnuptoB C2HsOH —> CzH4 + H20 (npu HarpeBaHum B NpUCYTCTBUK
KOHLEHTPMPOBAHHOW CEPHOM KUCIOThI)

3anomHume! Npu peaknsix aernapupoBaHus, germaparaumm,
AernaporanoreHMpoBaHusa 1 geranoreHMPoBaHMs HYXXHO MOMHUTb, YTO BOAOPOA
NpenmyLLecTBEHHO OTpbIBaeTCA OT MEHee rmaporeHn3npoBaHHbLIX aTOMOB yriepoaa

(npaBuno 3anuesa, 1875 r.)

BbinonHeHue pabomsbi:
B nabopatopum mMeTaH nonyyawT HarpeBaHMEM CMecu aueTtaTta Hatpust C

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

Onbim 1 lNony4yeHue memaHa

B cyxyto npobupky, cHabXeHHyto npoOkon C rasooTBOAHOW TPYyOKOW, MOMECTUTb
cmecb 06e3BOXEHHOIO aLeraTta HaTpusi C HaTPOHHOM n3BecTbio (1:2), BbicoTa cnos 6 - 10
MM. 3akpbiTb NPOGUPKY NPOOBKOM C ra3ooTBOAHOW TPYOKOM W 3aKpenuTb B LUTATUBE Tak,
4TO6ObLI NPOOKa Oblna HEMHOro HWXe gHa nNpobupkn. MNocteneHHO nporpeBaTb NPOOUPKY C
razooTBOAHOM TPyOKOM, HA4YaB OKONO AHAa, a 3aTeM nepenBurasa ropenky ganblie, YToobbl
MOITM pearmpoBaTb HOBbl€ MOPLMU CMECMW.

Hanucame ypasHeHue peakyuu: CH3COONa + NaOH = CH4 + Na2CO3

CHa + 202 =CO2 + 2 H20

Onbim 2 NopeHue memaHa
Mooxeyb BbIAENSAOWMNCA MeTaH Yy KOHua rasooTBogHon Tpybkon. MeTtaH roput
ronyboBaTbiM HECBETALLUMMCSA NNIAMEHEM.

Hanucame ypasHeHue peakyuu 2opeHuss MemaHa: CHa + 202 = CO2 + 2 H20

Onbim 3 lNponyckaHue Memaxa 4epe3 pacmeop rnepmaHaaHama Kasusi U 6poMHyH

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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800y

Mony4yarowmnca mMetaH NponycTUTb B 3apaHee MpUroToBMneHHble Npobupku, B
ofHom n3 kotopbix 0,5mn pacteopa KMnOs, a B gpyron 0,5mn 6pomHon BOAbI.

M3meHsaeTca nn okpacka 3TUX peakTuBoB?

Moyemy meTaH He obecuBeuMBaeT pacTBOpP MepMaHraHata Kanus n BGpOMHYHO
BoOy?

Hanucame ypasHeHue peakuyuu: peakuma He naet!!!

Onbim 4 lNony4yeHue amureHa U e20 20peHue

B cyxyto npobupKy nomeLaroT HEeCKONbKO KPYMMHOK Mecka, M CMecCb cnupta C
KOHLeHTpupoBaHHOW H2SO4. 3akpbiBatoT npobupKy npobKon C rasooTBOAHOW TPyOKOM U
OCTOPOXHO HarpeBaltT CcMecb. Bblgendawowminca ras nogpKuraroT y KoHUA rasooTBOAHOM
TPYOKM - OH rOpUT CBETALMUMCSA MIIaMeHeEM.

XnmMn3m npotecca:

CH3 - CH20H + HOSO3H - CH3 — CH20SOsH + H20

Takum obpasom, nNpu B3aumogencTBum atunosoro cnupta ¢ H2SO4 npoucxoant

aervapaTaums cnupTa:

HySOy, ¢t =140 °C

'H  OH!

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

Boligenswowmnca atuneH ropuTt CBEeTALLMMCA NnamMeHeM. Hanuwwute ypaBHEHNE
peakunn. KOHLI,eHTpMpOBaHHaFI KUCIOTa CepHaa ABndAeTCA OKUCIIUTENEeM. D,ermp,paTau,Mﬂ

CNUpPTOB ABNsieTCs 06LLMM cnocobom nonyyvyeHnst HenpeaenbHbIX YrneBoa0POLOB.

Onbim 5 lNpucoeduHeHue 6poma K amurneHy

He npekpalias HarpeBaHus NpoOMpKN CO CMECb0, OMyCKaKT KOHEL, ra300TBOAHOM
Tpybkn B npobupky ¢ OpomHon Bogon. BpomHass Boga ObicTpo obecuBeumBaeTcs
BCNeACTBME NpucoeanHeHns atoma 6poma no MecTy ABOMHOM CBA3N. XMMM3M npoLecca:

CH2=CH2 +Br = BrCH2 - CH2Br

Peakuna obecuBevrBaHMa BOAHOrO pactBopa Opoma CRyXWUT KayeCTBEHHOM

peakuuen Ha OBONHYIO CBA3b.

Onbim 6 OmHoweHue amurieHa K OKUCIUMerssivM

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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He npekpaluas HarpeBaHusi NPOGMPKN CO CMECHLI0, ONYCKaKT KOHEL, ra300TBOAHOM
Tpybkn B npobupky ¢ pactBopom KMnO4. PactBop 6bicTpo obecuseumBaeTca. [pn atom

alikeH OKNCITAEeTCA B Ll,ByxaTOMHbIIZ CrunpT. XnmMn3m npouecca:

KMI"IO4

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

3JTa peakuus asngeTcs Ka4ecTBeHHOW Ha ABOWHYIO CBA3b.

Bonipocbi 0r1si caMornposepKu:

1. MNo4emy yrneBogopoabl psga MeTaHa Hag ankaHamu, napaduHamu,
HaCbILWeEHHbIMW, NpeaenbHbIMU?

2. Kakune cBdA3n o6pasyoT aTombl yrrnepoga Mexagy cobon u BOAOPOOAOM B
Mornekynax napaguHoB?

3. B kakue peakumm moryT BCTYNUTb asfikaHbl?

4. Kakune yrnesogoponbl HasblBalOTCA HenpeaenbHbIMU?

5. Kak nony4atoT aTuneH?

NabopaTopHasa paboTta Ne 5 CBonctea cnuptoB
Llenb pabomei:
- 3yunTb cBOMCTBA OAHOATOMHbIX 1 MHOFOAQTOMHbIX CIIMPTOB
- HayunTbcsa pacnosHaBaTb MHOrOaTOMHbIE CINPThI
- ChopmupoaTtb komneteHummn OK 01,02,04,07
Ucrnonb3yembie ucmoYyHUKU: [2]

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmuesbi:
MuHueTt OTUNOBLIN CNNPT
dunbTpoBaHHasa bymara [ nvuepuH
Mpobupku Hatpun
CnunpToBKa deHondTanemH
CTteknsiHHasa nano4ka Buxpomart kanus, pacteBop

Buxpomart kanus, (kpuctann)

CepHas KucnoTa, pacTeBop

CepHas KucnoTa, KOHLEeHTPMpPOBaHHas

M3oamunoBbIv cnupT

EQkun HaTpun, pacTBop

Cynbdat megum, pactesop

Teopemuyeckasi Hacmb:
Mpn M3y4YeHUN XUMUYECKMX CBOWCTB HALO 3aMOMHWUTb XapaKTepHble peakuuu:
obpasoBaHMe ankorosiiToB, MPOCTbIX U CIIOXHbIX 3MPOB, CMNOCOOHOCTb K OKUCIEHUIO,

peakuus gervapaTtaunn, CyLLHOCTb BpoXXeHUs 3TUNOBOro cnupTa.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Heobxoanmo 3HaTb Cnocobbl TEXHUYECKOrO MONyyYeHust u obnactu npMMeHeHus
3TUNOBOro, METUOBOrO, NPONUIOBOro, BGYTUNOBOrO U aMUIOBOrO CNMPTOB. TEeXHUYEeCKUi
CMMPT NPOM3BOAUTCS U3 HE MULLIEBOrO Cbipbs (M3 3TUNEHA, aueTuneHa n n3 rmaponn3aTos
KneTtyaTkn).

Mpn 03HAKOMMEHUN C MHOrOATOMHbIMUK CMpTamMu criegyet obpaTnTb BHUMaHWE Ha
STUNEHITINKONb, [MNUUEPUH, LWECTUMAaTOMHbIN cnMpT — copbut. 3anomHuTe cnocobbl
NnonyyYeHnss rnvuepvHa: rMApPONM30OM  KMPOB, CUHTE30M MponurieHa, OpoxeHuem
caxapucTbiX BeLLecTB. YCBOWTE XUMUYECKME CBOWCTBA, CBSA3aHHblE C MOLBWMXHOCTLIO
aTOMOB BOJoOpoOda B rmapokcunax, OCOBEHHO npu B3aMMOAEWNCTBUSX [IMLEPUHA C
rmgpatamu OKMUCIOB TSXKenbiX MeTannoB. HeobxoaMmMo OTMETUTL LUMPOKOE NMPUMEHEHUE

rmuuepuHa B pa3JyinyHbIX OTpaciax nuweBomn NMPOMBbILLITEHHOCTMN.

BbinonHeHue pabomsi:

Onbim 1 Obpa3sosaHue u 2udposIU3 asIko20/15mos

[MpedynpexoeHue:

Mpn paboTte ¢ MeTannMyYeckum HaTpMem HeobxoamMmo OpaTb ero NMHUETOM; pe3aTtb
HaTpU1 Ha PUNbTPOBaAHHOW Bymare Cyxmm 1 OCTPbIM HOXOM; He BpocaTb 06pe3kn HaTpus
B PaKOBUWHbI, a TOT4Yac ybpaTb B CheumarnbHble CKIISAHKW, A€ OH XpaHUTCA No4 CIoem
KepocuHa.

B 0,5 mn 06e3BOXEHHOro 3TUIIOBOrO cnMpTta MOMECTUTb KYCOYEK OYMLLEHHOIO
METanM4yeckoro HaTpus BENMYMHOM C ropoLlnHy. [logHecTn Npobupky OTBEPCTMEM K
nraMeHn ropenkn - BblAENALWMIACA Bogopo BocnnameHsaetcs. OcTaBWMNCA Ha AOHe
OenoBaTtbIl 0CaAoOK 3TUNaTta HaTpus pacTBOPUTbL B AUCTUNNMPOBAHHOM Bode U Oo6aBuUTb
OZHY Kannto dpeHongranenHa.

XnmMmnam npotecca:

2C2HsOH + 2Na — 2C:HsONa + Hz T (Onuwute HabniogeHue no AaHHOM
peakuum)

C2HsONa + H20 — C2HsOH + NaOH (Onuwwute HabnogeHe no JaHHOW peakummn)

Onbim 2 Bzaumodelicmgue MHO20amoOMHbIX criupmog ¢ 2udpokcudom medu (11)

BHauane nonydatot cBexun rugpokena megm (Il) nytem cmewmBaHus pacTBOpPOB
rmgpokcuaa HaTpusa n MegHoro Kynopoca:

CuSO4 + 2NaOH — Cu(OH)2| + Na2S0a4

B gBe npobGupkn HanuTb No 1 Mn pacTBopa LWernoYM M MO HECKONbKO Kanenb

pacTtBopa cynbdaTa Mmeam Ao obpasoBaHusa ocagka rugpokemaa megu (11). K nonydeHHomy

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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ocafky rmapokcvuaa Meau, B ogHy npobupky npunutb 0,5 Mn rnvuepuHa.

XnmMn3m npotecca:

ICI—I:—OH (IZH:—OH I~II
2 (I:H_OH + Cu(OH)— (IZH_O\,Cl.i .0 —(le: + 2H20
CH>-OH CH:—CI)' ~O-— (|3H
TITHUePHH H HO-CH:
riunepat Menu (II)

Ocapgok rugpokcuaa mMeau pacTBopsieTcsl M obpasyeTcs pacTBOP HaCbILWEHHOro

LuBeTa UHANUro. OTO CBMAETENBLCTBYET O KACIOTHBIX CBOMCTBAX MMuULepuHa.

Peakumss ¢ Cu(OH)2 — 970 kayecTBeHHas peakuuMsi Ha MHOroaToOMHble CAUPTbl C

cocegHumm rpynnamm OH-, yTo obycnaBnueaeT ux criabble KNCNOTHbIE CBOMCTBA.

Ogopmumsb 6b1800, onmucas CNMpPTbl C Y4ETOM X aTOMHOCTM.

Bonpochbi 0risi caMornpoeepKu:
1. lo kaknm npusHakam NpuBoAUTCA Knaccudukaumsa cnuptoB?
2. KakoBbl cnocobbl nony4yeHns 3TMNOBOro cnupTa U3 aTuneHa 1 auetuneHa?

3. KakoBa kayecTBeHHasi peakumsi Ha MHOroaTOMHble CMPThI?

Na6opaTtopHas paboTta Ne 6 CBomMcTBa anbaernaoB
Llenb pabomoi:
- Hayuntbea pacnosHaBaTth anbaervapl
- ChopmupoBaTtb komneteHummn OK 01,02,04,07
Ucrnonb3yembie ucmoYyHUKU: [2]

MamepuanbHoe obecriedyeHue:

ObopydosaHue: Peakmusesbl:
Mpobupku CepHas Kucnota, pacTBop
CnupToBKa 0,5H Buxpomar kanus

OTUNOBbIN CVPT

['vapokeua HaTpud, pacTBop

Cynbdat megu, pacteop

dopmanbgerng

Hutpart cepebpa, pactBop

Ammnak, pacteop 10%

["mtoko3a (Kpuctannuyeckas)

Teopemuyeckasi Yacme.

I/I3yqa;| anbgernapl, He06X0AMMO MOMHUTbL, YTO OHWN ABNSKOTCA npoaykramMmn OKMUCIeHunA

BTOPUYHbLIX CMUPTOB. I'Ip|/| paccMOoTpeHnn XMMNYECKUNX CBOVCTB anbAerngoB 1 KETOHOB HY>KHO

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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OTMETUTb UX BBLICOKYHD XUMMUYECKyto akTuBHoCTb. Ocoboe BHMMaHWe crefyeT obpaTuTb Ha
OKMCMEHNE 3TUX BELLIECTB.

Hy>xHO 3HaTb Nony4eHne, CBOMCTBA 1 NpUMeHeHVe dhopmanbaeryaa n auetansgernaa.
Cnegyer o0paTuTb BHMMaHWe Ha TO, YTO dpopmManbgerya BrepBble Obin  NOMnyyYeH
A.M.BytnepoBbiM 13 6pommctoro metuneHa. Ocobo obpaTnTb BHUMAHME HA NPOMBbILLIIEHHbIE
cnocobbl Nony4eHnst ykcycHoro anbaernaa (no peakumm M.IT. Kyyeposa).

M3yuaa KeTOHbl, cnegyetr obpatuTb BHMMaHME Ha auETOH, O3HAKOMMBLUUCL C €ro

CBOWVICTBaAMM, CO criocobamm nosy4eHusl.

BbironHeHue pabombi:

Onbim 1 lNony4yeHue anb0eauda OKUCIEHUEM Criupma XpOMO80U CMECHHO

Cmewatb B npobupke 2 mn pactBopa Guxpomarta kanus, 1 mn pasbaBneHHom
cepHon kmcrnotbl U 0,5 mn atunosoro cnmpta. OCTOPOXHO HarpeTb CMeCb — Hanuuyue
peakumn OKUCNeHUsi obHapy>XMBaeTCa MO M3MEHEHMIO LiBETa pacTBOpa U XapaKTepHOMY
3anaxy YKCyCHoro anbgernga (3anax si6nok).

XnmMnam npotiecca:

3C2H50H + K2Cr207 + 4H2S0Os4 — 3CH3CHO + K2SOas + Crz(SOa4)s (Onuwwnte

HabngeHne nNo AaHHOW peakumm)

Onbim 2 KadyecmeeHHas peakuyusi Ha arnbOea2ud ¢ 2uOpPOKcUOOM 08yxearieHmHouU
medu.

BHauane nony4datoT cBexun rmgpokcng meau (Il) nytem cmewwmBaHus pacTBOpOB
rmgpokcuaa HaTpus U MegHoro Kyrnopoca B HebonbLumnx konudectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2| + Na2S0a4

K nonydeHHoMy ocagky rugpokcnaga megum (lI) npunute 1 mn dopmanbgervaa.
MonyyeHHyO CMeCb HarpeTb, B pe3ynbTare 4Yero MOryT MONyyYuTbCs ABa NpoayKTa
peakuumn:

1. Ha cTeHkax npobupkm BbligenseTcs metannnyeckass Meab:

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

2. OgHako valle B pesynbTaTe 3TOM peakumm obpasyeTcs KpaCHbI OCafoK okcmnaa

meam (1):
H-COH + 2Cu(OH)2 = HCOOH + Cu20|+ 2 H20

Onbim 3 KayecmeeHHas peakuusi Ha arnb0eaud ¢ okcuOom cepebpa (peakuyusi

«cepebpsiHo20 3epKarna»)

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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B npobupky npunutb 1 Mn HUTpaTta cepebpa 1 1 mMn rmgpokcmaa HaTpus, Npu 3ToM
obpasyeTcst ocagok okcmaa cepebpa:

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

Oanee npunutb 10%-HbIM pacTBOp amMuaka OO0 pacTBOPEHUA ocajka okcuaa
cepebpa c obpasoBaHMeEM ammmnakaTa cepebpa:

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

B pactBop npnbaBuTb 3 I rMOKO3bl U HAarpeTb CMECh.

BHumaHnwue! MNpun HarpeBaHumn BygeT BbliaenaTbca 6onbLloe KonmyecTso ammmakal!!l

O 0O
/ y /
CH,— (CH \—C—H + 2|Ag(NH,),]JOH — CH,—(CH )—-C—ONH, + H,0 +
I I MIIPOXCIIL EAM MM~ | |
OH OH X cepedpatl) OH OH 2
(.unlcrl’;lltto;:)pu;l) n:.\::::::.::ﬁ:u:z::u
+ 3NH,T + 2Agl.
scepehpanos

IEPRATO.

Habniogaetca cnon cepebpa no cTeHkam NpodupKu.

Onbim 4 lNonyyeHue auemoHa U3 yKCYCHOKUC/1020 Hampusi
B cyxyto npobupky nomectuTtb okono 0,1 r 06e3BOXEHHOro YKCYCHOKUCIOrO HaTpus
(BblcOTa crost gormkHa BbITb okono 3 Mi). 3akpbiTb NPOBMPKY NPobKon C ra3zooTBOAHOM
TPYOKON, HWXKHUM KOHEL, KOTOpbIM OnyCcTUTb B Npobupky ¢ 6-8 kannamu Bogbl. Oepxa
NPOBMPKY C YKCYCHOKUCITbIM HaTpueM B TOPU3OHTaNIbHOM MOSIOXKEHUU, HarpeTb ee B
nrameHn ropernku. lMapbl aueToHa KOHOEHCUMPYKTCA B BOAE, HaxodsWwencs BO BTOPOM
npobupke. OuwylaeTca XxapakTepHblM 3anax aueTtoHa. [locne ocTbiBaHWA nNepBOn
npobupkn gobaBnTb B Hee 1 Kanmto KOHUEHTPUPOBAHHOM COMSIHOM KMcnoTol. MNMponcxoant
CUNbHOE BCNeHMBaHWe BCneaCcTBME BblAeNeHnst ABYOKUCHU yrriepoaa.
XnmMmnam npotecca:
CHs—-C-0O-Na +Na-O0O-C-CHs » CH3—C—-CH3+Na-O-C- O-Na
I I l I
O O O @)
Bonpocsi 05 camornpogepKu:
1. Mo kaknm npusHakam NPoBOAMTCS Knaccudurkaums anbgerngoB U KETOHOB?
2. Kaknmu cnocobamm MoryT 6b1Tb NONyYeHbl anbaernibl U KETOHbI?

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

4. Yto Takoe hopmanbaerng?

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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NabopaTopHas paboTta Ne 7 CBoncTBa KapOOHOBbLIX KUCIOT

Llenb pabomei:

- WN3yuntb BaxHenwume peakumm AN KapbOHOBbBIX  KUCMOT  pasfuyHbIX
FOMOSIOrMYECKNX PSAOB

- 3aKkpenunTb HaBbIkM 0BpaLLEeHNs C KUCnoTamm

- CchopmupoBaTtb komneteHummn OK 01,02,04,07

Ucrnonb3yembie ucmoyHUKU: [2]

MamepuarnbHoe obecredyeHue:

ObopydosaHue: Peakmusenbil:
LWrtaTtus YKcycHas kucnora
CTtakaH XMMn4eckum MacnsHas kucrnota
Mpobupku CTteapuHoBas kucnorta
CnunpToBKa MarHun metannnyeckmm
Wnatenb LINHK meTannuyeckum
Hepxartenb Oxkeng megum (1), nopoLlok

KapboHaTt HaTpusi, pacTBop

OneunHoBas Kucnora

bpomoBas Boaa

MeTunopaHx

deHongTanenH

Teopemuyeckasi Hacmab:

Heobxognmo 3HaTb CpaBHUTENbHYID XapakKTEPUCTUKY XMMUYECKUX CBOWCTB
KapbOHOBbLIX KUCMOT U XUMUYECKMX CBOWCTB HEOPraHMYeckUX KUCMOT, CMAMPTOB MU
anbgerngos.

BaxxHO pa3obpaTbCs B CTPOEHUN PYHKLUMOHANBLHOW rpynnbl.

Hy>XHO MOMHUTb, YTO M3-3a OOMbLIOM MOABWXKHOCTU BOAOPOAA B KapOOKCUIbHOM
rpynne npv 3amMelleHMM aToMa BOoAOopoAda WM OKCUrpynmnbl Ha gpyrve aToMHble
rPyNNMPOBKN NONy4atoTCs NPON3BOAHBLIE KACIIOT.

BobinonHeHue pabomsi:

Onbim 1 Pacmeopumocme 8 800€ passiu4HbIX KUC/IOM

YKcycHaa v MacnsHas Kucrnota npu HopmarnbHOW TemrepaTtype — >XWUAKOCTMW,
cTeapuHOBas KMUCnoTa - TBepaoe BeLLeCTBO.

B Tpu npobupkn ¢ Bogon [obaBuTb pasHble KapbOOHOBbIE KMUCNOTbI. YKCycHas u
MacnsHasi KMCIoTbl XOPOLLO pacTBOPSAIOTCHA B BOAE, a CTeapuHOBas KMCMNoTa B BOAE He
pactBopsieTcd. PUONETOBLIN PacTBOpP fakMyca W3MeHsieT LUBeT Nulb B pacTBopax
YKCYCHOM U MacnsHou KucnoT. B npobupke co cTeapuHOBOW KUCNOTOW flakMyC OCTaeTcs

b1oneToBbIM.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Onbim 2 B3zaumodelicmeaue yKcycHOU KUCIOMbI C pacmeopoM Wesioqu

Peakuna HenTpanusauumn xapaktepHa Ans BcexX KucnoTt. Hanutb B npobupky
pactBop rmgpokcmaa Hatpus (1 — 2 mn), 4o6aBUTb HECKONbLKO Kanenb dpeHondTanenHa.
PactBop okpawmBaeTcs B ManuHOBLINM UBeT. [NMpunmeaTtb B NpobupKy pacTBOpP YKCYCHOW
KMCnoTbl Ao obecLBeYBaHusa pactsopa.

Mponcxogut HenTpanu3auusa wenovn. Korga BcA Wenoyb nepexoguT B COMb —
ManvHoBas oKpacka ucyesaeT. B pactBope obpasoBanachk Cofb — auetar HaTpus.

CH3COOH + NaOH = CH3COONa + H20

Onbim 3 B3aumodelicmeue yKcycHOU Kucriomsl ¢ Memarnamu

YKCYCHOW KUCIOTe, Kak U HEOpPraHMYeCcKnUm Kncrotam, npucylmn obuine cBoncTea
kncnot. B aBe NpoOMpKM NOMECTUTbL KYCOYKM MarHus u umHka. MNpunutb K HUM pacTBop
YKCYCHOW KMcnoTbl. B npobupke ¢ marHMeM wmaeT SHeprnyHas peakuus — BblaenseTcs
Bogopoa. B npobupke C UMHKOM, MeHee akTMBHbIM MeTansioMm, BblgeneHue Boaopoaa
efBa 3aMeTHO.

2CH3COOH + Mg = Hz + (CH3COO)2Mg

2CH3COOH + Zn = H2 + (CH3COO)2Zn

Mpn B3aMmMoaencTBMM MeTannoB C PacTBOPOM YKCYCHOM KMCNOTbl obpasyeTtcs

Boaopoa 1 conun yKCyCHOIZ Kncnotbl. Conu chyCHOIZ KUCINOTbl Ha3bIBAlOTCA aueTaTaMun.

Onbim 4 B3aumodelcmeue yKcycHoU KUucsiombl ¢ okcudamu Memarsos

Kak 1 HeopraHuyeckume KUCNOTbl, YKCYCHas KUCROTa pearnpyer C OKcuaamu
MeTannoB. B npobupky BcbinaTb HEMHOrO nopowkoobpasHoro okenaa meam (I1). Mpunnute
1 — 2 Mn ykcycHon kucnoTbl. Mpu 0BbIYHBIX YCNOBUSIX peakuus OeT OYeHb MeLSIEHHO.
HarpeTb cmecb Ha nnameHu cnupToBkW. HabniwogaeTcs pacTBopeHuMe okcuga meau wm
nosiBneHue ronyboun okpacku pacteopa. B npobupke obpasosancs auetat meaun (I1).

2CH3COOH + CuO =H20 + (CH3COO)2Cu

Onbim 5 [Jeticmeue Kucrnomsl Ha coJib

YKcycHasa kucnota — cnabass kucnota. Ho oHa cnocobHa BbiTeCcHsTb 6onee
cnabble KucnoTbl U3 ux conen. K pacteopy kapboHaTa HaTpusa NpUNNTb PacTBOP YKCYCHOM
kncnotbl. Habnogaetca obunbHOe BblaeneHne yrinekncnoro rasa.

YKCyCHasi KUCIOoTa BbITECHUIA YroSibHYK KUCMOTY M3 pacTBOpa ee Conu. YronbHas

KUCINOTa — HENMpPO4YHOE coeinHeHne, OHa pacnagaeTcAa Ha yFJ'IeKI/ICJ'IbIIZ ras n soay.
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2CH3COOH + Na2CO3 = H20 + CO2 + 2CH3COONa
Onbim 6 Bzaumodelicmeue oneuHog8ol Kucriomsl ¢ 6poMom
OnenHoBas kucrnota OTHOCUTCA K HenpedenbHbiM KapbOOHOBLIM  KMCIIOTaM.
HenpenenbHOCTb COEANHEHUI MOXHO OBHAPYXUTb C MOMOLLbIO KaYEeCTBEHHbIX Peakunn ¢
OpOMHOM BOLOW MU pacTBOPOM NepMaHraHata kanusi. K onenHoBon kucnote npmbaButb
OpOMHYI0 BOOY W 3HEPrMYHO nepemMewaTb coaepxumoe npobupkn. [Mpoucxoant
obecuBeunBaHme 6pPoOMHON BOAbI, crieaoBaTenibHO, ONEeMHOBas KUCMoTa - HenpeaerbHas

kapboHoBas Kucnora.
CHs—(CH2)7—CH=CH—(CH2)7—COOH+Br2=CHs—(CH2)7—CHBr-CHBr—(CHz)7—COOH

Bonpocbl 0risi caMornposepKu:

1. Kak npounsBogutcs knaccmudmkaumsa KapboHOBbIX KUCNOT?

2. Kak pokasatb, 4YTO KapboHWNbHas M rMOPOKCUIIbHASA rpynnbl B MoOreKkynax
BNUAIOT ApYyr Ha apyra?

3. Kak pasnunyaroTcd no cune MypaBbnHaA N YKCyCHadA KMCNOTbI?
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