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BBenoeHue

MeToanyeckme ykasaHWsa Mo BbINOSTHEHUIO NABOPATOPHbIX 3aHATUIN COCTaBIEHO B
cooTBeTcTBUN C paboyen nporpammon aucumnnuubl OOO.12 Xumuna ana obyyaromxcsa
no cneumanbHocTh 26.02.05 «3BkcnnyaTauusa cygoBbIX 3HEPreTUYEeCKUX YCTaHOBOKY .

Pabouen nporpaMmmon ANCUMNINHLI NPeayCMOTPEHO NpoBeaeHne 7 nabopaTopHbIX
pabor.

Llenbto  npoBegeHusi  nabopaTopHbIX  3aHATUA  SGBMSETCS  3akpensneHue
TEOpeTUYECKNX 3HaAHMK, OoTpaboTka NpMemMoB K NpUOBpeTeHne HeoBXOaUMbIX HaBbIKOB
nabopaTopHbIX  UCCreaoBaHWUN. JTabopaTopHbIn NpakTUKym HanpasneH Ha
CTUMyINMpOBaHWE MO3HaBaTENbHOIO WHTEpeca oby4alolmMxca UM  OpPUEHTUPOBAH Ha
OyayLuyto NpodeCcCUoHanbHy 4eATeNnbHOCTb.

Mepepn nposeaeHnem nabopatopHom paboTbl obyyatomecs obs3aHbl npopaboTaTh
COOTBETCTBYHOLINA MaTepuarn, yACHUTb Lerb 3aHATUS, 03HaKOMUTLCA C COAepXXaHnem u
nocrneoBaTeNnbHOCTbIO €ro NPOBEAEHUd, a npenogaBaTesle — NPOBEPUTb UX 3HAHUA U
rOTOBHOCTb K BbINOSTHEHWNIO paboTbl, MPOBECTU UHCTPYKTaX NO TEXHUKE 6e30MacHOCTH.

JTabopaTopHble paboThbl BbIMNOMNHAKTCA B 060opyaoBaHHOM KabuHeTe xumuun. [Ong
BbINONHEHU nabopaTopHon paboTbl y4ebHas rpynna pasbmnBaeTtcsa Ha ABe noarpynnbl (No
12-15 yenosek). HekoTopble oOnbiTbl MOryT OblTb BblHECEHbI Ha OEMOHCTPaUMOHHLIN
akcnepumeHT. [lepen BbINOMHEHWEM nepBon nabdopaTopHon paboTbl MNPOBOAUTCS
BBOAHbIN MHCTPYKTaX MO TexHuke Ge3onacHocTn Ang ydawmxca ob obwux npasunax
paboTbl M noBedeHua B nabopatopum MO crneumanbHOM WHCTPyKuun. OTmeTka o
npoBeAeHM BBOLHOIO MHCTPYKTaXa no TeXHUKe 6e3onacHOCTU AenaeTcs B crneumanbHOM
XypHane nog pocnucb ydawmxcda. [lpy  nogrotoBke K nabopaTtopHon pabote
npenogasatenb U nabopaHT NPOBEPAIOT MCNPABHOCTb Heobxoammoro obopyaoBaHUSA U
KOMnneKkToBaHue pabovero Mmecra yyallerocs.

Mocne BbINOMHEHMS ONbiTa 06yYaloLWMACA OOMMKEH 3anMcaTh pesynbTaT UCMbITaHUS
C npuBedeHneM HeobXxoauMbIX Tabnuu, ypaBHEHWW peakuun n pacdeTHbIX opmyn. B
KOHUe oT4yeTa no nabopaTopHon paboTe Oby4valoWMNCs OOMKEH caenaTtb 3akfyeHue
(BbIBOA), COMOCTaBMB OMbITHblE [daHHble C TEeOopeTUYEeCKMMU  BblKnagkamu, Cco
CrpaBoOYHbIMU AAHHBIMMW.

3anucn genatTca NakoHUYHO W akKypaTHO B cneuunanbHOW TeTpaau, Tabnuubl n
rpacmkm — KapaHgaLLom.

B npouecce BbiNnOnNHEHUs nabopaTopHbIX 3aHATMA HeobxoouMmo pasBuBaTb

no3HaBaTeNbHbIN WHTEPEC, CaMOCTOATENbHOCTbL oObyvatouerocsd, obpawaTb ocoboe

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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BHMMaHWE Ha WHTErpatMBHbIA NpUHUMN B OBy4eHuu, NpuBMBaATbL CTygeHTaM yMeHue
TWaTenbHO BbINOMNHATL paboTy, 6GepexHO OTHocUTbCs K nabopaTtopHoOM nocyde u
npnbopam, 3KOHOMHO pacxOA4oOBaTb PeakTMBbI, CTPOro cobntogaTb Mepbl 6e30nacHOCTM
npu pabote B kabnHeTe, paumoHanbHO NCNOoNb3oBaTb paboyee BpeMs.

KoHTponb 1 oueHKa 3HaHM 00yYaroLUXCS AOSMKHbI MPOBOAUTLCA CUCTEMAaTUYECKN
nocrie Wu3ydeHuss Kaxgow TeMbl npeameta. IOTO [AOMKHO OCYLLEeCTBAATbCS MNyTem
PPOHTANbHOrO WM MHAMBUAYANbHOrO OMNpoca, TECTUPOBAHUS, 3aALUMTON KOHTPOJSIbHOM
3agjayun no pesynbtatam cobecefoBaHuA BO Bpems nabopaTopHbix pabot. Npu oueHke
nabopatopHon paboTbl y4UTLIBAIOTCA TEXHMKA €€ BbINOSIHEHUSA, KayecTBO OopMNneHns
nabopaTopHOro XypHana, TOYHOCTb pe3ybTaToB aHanmaa.

Mocne «kaxgon nabopatopHonM paboTbl npoBoanTcs 3adeT. Ha 3adeTe
obyyalLlWnnca OOmMKeH: 3HaTb TEOPUID MO [aHHOM Teme; MOSICHUTb, Kak MpOBOAUTCH
nabopaTopHbIN JKCMEPUMEHT; YMEeTb MpoaHanuM3mMpoBaTb MOSyYeHHble pe3ynbTaTbl (B
COOTBETCTBUN C OCHOBHbIMWM TpeboBaHMAMM K 3HAHUAM W YMEHUSIM MO [aHHOW Teme
paboyen nporpammbl).

B pesynbTaTe ocBoeHna maTepuana no nabopartopHbiM pabotam y obydatowmxca
dopmupytoTcsa cnegyrowme komneteHuun: OK 01, 02, 04, 07.

K BbINONHeHW0 nabopaTopHbIX 3aHATUIA 0ByyYatoLmecs ONYCKalTCHa TOMbKO nocne
NMPOXOXOEHMA MHCTPYKTaxa W obyvyeHuMss npaBunam TexHukun 6e3onacHoCT U
NPOTMBOMNOXAaPHbIM MNpaBuiiaMm, MNPOBEPKM YCBOEHUSI MNpaBuil U COOTBETCTBYHOLLEIO
ohopmneHns gonycka k paboTe B cneynanbHOM XypHarne.

MpaBuna TtexHukn 6e3onacHocTn. OByyaroWmMecs HECYT NIMYHYIO OTBETCTBEHHOCTb

3a HecobnogeHne TpeboBaHMN TEXHUKN BE30NaCcHOCTH.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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NMEPEYEHb JTABOPATOPHbIX 3AHATUNA

Kon-
Ne n/n HanmeHoBaHMe nabopaTopHOro 3aHATUS BO
4yacos
1 OsHakomneHne ¢ nabopatopHbiM obopyaoBaHWMEM U npaBunamm 2
TEXHMKN 6e30NacHOCTH
2 KayecTBeHHbIe peakLmn Ha KaTUOHbI 2
3 KayecTBeHHble peakumm Ha aHMOHbI 2
4 M3yyeHne CBOMCTB MEeTaHa 1 aTuneHa 2
5 3y4yeHne CBOMCTB CNUPTOB 2
6 CsoncTBa anbgerngos 2
7 CsowncTBa KapOOHOBLIX KACIOT 2
NToro 14

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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PA3OEN 1 OBLLWAA U HEOPTAHUYECKAA XUMUA
JTa6opaTtopHoe 3aHaATME N2 1 O3HakoMneHue ¢ nabopaTopHbIM
obopyaoBaHueM 1 nNpaBuiaMmm TeXHUKN 6e30nacHOCTU

Llenb pabomei:

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

- [Mo3HakoMUTbCA C YCTPOMCTBOM W OCHOBHbIMW nNpuémamu obpalieHms c
nabopaTtopHbiM 060opyaoBaHMEM.

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

Ucnonb3yembie ucmoyHuKkuU: [1]

MamepuanbHoe obecriedeHue:

JlabopamopHoe ob6opydosaHue: wmamucgh, npodUpPKN, CNNPTOBKA, MEPHbIU
UunuHOp, wramesib, XUMUYEeCKUU cmakaH, cmyrnka u necmuk, rnurnemka, 80pOHKa.

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

MpaBuna TtexHukn 6esonacHocTn. Oby4varowmecsa HeCYT NIMYHYIO OTBETCTBEHHOCTb
3a HecobniogeHne TpeboBaHMn TeEXHMKM Be3onacHocTu. [lanee nepeyuncrieHbl OCHOBHbIE
TpeboBaHNA TEXHMKM BE30MAaCHOCTN.

1. Mpwn BbINONHEHUN NabopaTopHbLIX 3aHATUNCIEOYET CTPOro PyKOBOACTBOBATLCS
MeToanyeckumm nocobuamu. Jlioboe OTKIMOHEeHMEe OT MeToAuKM UK MNopsiaka aHanuaa
BO3MOXHO TONbKO C paspeLleHns npenogaBaTens.

2. PaboTtada ¢ xumun4ecknmm peaktmeamm, Heobxoanmo mnsberaTb Mx nonagaHua Ha
pykn. Henb3s TporaTb nNuuo W rnasa pykamu B npouecce paboTtbl. 3anpelaeTcs
npuHMMaThb NULLY B KabuHeTe, B T.4. XeBaTenbHyl pe3uHky. Nocne paboTbl Heobxoanmo
TWaTeNbHO BbIMbITb PYKMW.

3. 3anpewaeTca npoboBaTb XMMUYECKME BeLLlecTBa Ha BKyC. HioxaTb xvmudeckune
BELLeCTBa MOXHO, TOMbKO Hanpaenas Kk cebe napbl MW rasbl ABMXEHUEM PYKU, a He
BAbIXasa 3anax NonHOW rpyabto.

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

5. 3anpeluaeTcs HaKNOHATL Ha4 COCYAOM, B KOTOPbIN HanMBaeTCs XUOKOCTb Unn B
KOTOPOM OHa HarpeBaeTcsa (KMMUT), Tak Kak OpbI3rn XXnOKoCTU MOryT nonacTb B JMLO U
rnasa. 3anpewlaeTcsa HarpeBaTb XNOKOCTU B repMETUYECKM 3aKpbITON Nocyae.

7. Mpun nepemeweHnn Kond M XMMWUYECKUX CTAKaHOB C FOPSYUMM KUOKOCTAMM
HY>KHO cobntogaTh NOBbLILEHHYK OCTOPOXHOCTb.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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8. 3anpewaetca BKAOYEHUE MOCTOPOHHUX 3NEKTPONpubopoB, B YACTHOCTU
3apAnHbIX YCTPONCTB MOBUIbHBIX TENedoHOB, 6e3 pa3pelueHns npenogaBaTens.

9. lMNpu HarpeBaHuM BellecTBa B Npobupke €€ cHavana HeobxogMMo LEeSMKOM
nporpetTb Hag nraMeHeM; OTBepCTUe NpodupKM HanpaenATb B CTOPOHY OT cebs, n oT
cocenen.

10. Cobniogatb ocobyro OCTOPOXHOCTb Npu paboTe C egkMMn BewecTBamu —
kncrnotamm un wenovamu! [pu pasbaBneHnn KUCNOTY MELNEHHO HanvMBalT TOHKOM
cTpynkon B Boay!!!

lMepeass nomMowb nNpu HecyacmHbIX Criy4asx

Mpwu oxorax Heobxoaumo cobntogaTth cneayoLne npasuna:

- NpW nonagaHuuM KUCNOT M LWeNovYer Ha KOXy W npu HebonbloMm oxore
NnopaXeHHoe MeCTO HeMeAreHHO nNpOoMbIBatoT 6GONbLUMM  KONMYECTBOM NPOTOYHOM
BogonposoaHon Boabl B TedeHue 10 - 30 muH;

- MpU TEPMUYECKMX OXorax nocne o6paboTkm Boaon OBOXCKEHHOE MECTO
NpOMbIBaAOT pPacTBOPOM MNepMaHraHata Kanusa unm 3TUMOBbIM CMMPTOM U CMa3biBalOT
Ma3bto OT OXOrOB;

- PN XUMNYECKNX OXOrax KMCoTon 0BOXOKEHHOE MeCTO nocrne obpaboTkm Bogowm
npombIBalOT 5 % - HbIM pPacTBOPOM NUTLEBOW coAbl. [1pn oxore Lwenoybo 060XKeHHoe
MecTo rnocne ob6paboTkm BoOoM NPOMLIBAKOT 5 %-M pacTBOPOM YKCYCHOW KUCIIOThI;

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

B cnyyae nopesa paHy cnegyeT obpaboTaTb pacTBOPOM WModa wnu nepokcuaa
Bogopoaa.

Mpun 3acopeHnn rma3 TBepAbIMU YacTULamMM He TepeTb rnasa, He AenaTtb MomnbIToK
camMoMy yaanuTb COPUHKY, a HemMeLneHHO 00paTUTLCA K Bpady.

Mpn OTpaBneHUn XMMUYECKMMU BellecTBamMu HeobXOAMMO BbI3BaTb Bpada U
OLHOBPEMEHHO MPUCTYNUTb K OKa3aHWio nepsBon nomown. Ecnm oTpaBneHune Bbi3BaHO
BObIXaHNEM SOOBUTbLIX MAapoOB MMM rasoB, HEOOXOOMMO BbLIHECTM MOCTpadaBLUEro Ha
CBEXMWIM BO34yX, €CNN XXe OHO NPOU3OLINO B pesynbTaTte nonagaHus siga BOBHYTPb —
Bbl3BaTb PBOTY M AaTb NpOTUBOSAAME, B Criydae HeobXoauMOCTU caenaTtb UCKYCCTBEHHOE

OblXaHune. MCKyCCTBeHHoe OblXaHne NpoTnBONOKa3aHo Nnpun oTpaBJiIEHUN XITOPOM.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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2.1 PaccMompems U Hapucogams CrupmMoeKy, 0603Ha4yume €é cocmaeHble
yacmu

Dunwin

Kpulluxa-xoanayox

lMpasuna pabomel co criupmoskou:

1.CHATb KOMINayok

2.lpoBepuTb NNOTHO N NpUneraeT AUCK K OTBEPCTUIO cocyaa

3. 3axeyb cnMpToBKy ropsiwen cnudkon (HEJIb35 3AXKUITATE CMNIMPTOBKY OT
[PYIrOv FOPSLLEN CMIMPTOBKM!)

4. [NoracuTb CNMUPTOBKY HaKPbIB NIiaMsi KOSnaykom.

2.2 U3yyumb cmpoeHue nnamMeHu, coeslamb PUCYHOK:

CTPOEHUE NNAMEHU

MeHee spkoe,
camoe ropsuee(3)

apkoe,ropsivee(2)

TeMHoe, Heropsyee(1)

3. Paccmompemsb u Hapucoeamsb 06pa3ubi XuMu4ecKkol nocyobl

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

HasHnaueHue
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HlraTus
¢ npobupkamm

\‘: m—r— )

\

XuMuueckmn
crakaH

sonebonsslinnabosseloniale

-- "-7.»

Mepusin
LMTMHIP

Konba
KOHWYecKas

IMunerxa

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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Crynka
U 11eCTUK
\ /

/
Boponka

HInarens

Caobopmyrnuposamb 6b1800, 060cHOBag8 Heobxodumocme CcobrioOeHUs npaesusl

mexHuUKuU 6e3ornacHocmu.

NabopaTopHoe 3aHsATME Ne 2 KauecTBeHHble peakLuun Ha KaTUOHDI

Llenb pabomei:

- Mo3HaKOMUTbLCA C Ka4YeCTBEHHbIMU peakunamMn.

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

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

Ucnonb3yembie ucmoyHuKku: [1]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmueni:
Mpobupku 'mppokcng HaTpus, pacTBop
CnupTtoBKa Xnopwug 6apus, pacTBop

CTtekngHHag nanodka

Cynbdat HaTpus, pacTBop

CynbgaT marHusi, pacteop

Xnopung aMmMoHus

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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\ 'mapokeua Kanbumsa

Teopemuyeckasi Yacmb:

KayecTBeHHbIE peakunnm — 31O peakumnn, no3BonArLne JoKa3aTb HANMnM4mne T1oro nnnm

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

AHanM3|/|pyeMb|e

BewectTBa MOryT HaxoAuTbCA B pa3fiMyHbIX arperatHbiX

COCTOSIHMSAX (TBEPAOM, >XMAOKOM M rasoobpasHom). C ToO4ykMm 3peHusa Habnogaembix

3beKTOB BCE peakumm 06HapYKEeHNsI MOXXHO pa3fenvTb Ha HECKOSbKO rpynmn:

1. obpasoBaHune xapakTepHbIX OCaAKoB,

2. pacTBOpeHMe BellecTBa,
3. nosiBneHne (M3MEeHEHNE) OKPacKH,
4. BblgeneHune rasos,
5. u3MeHeHue 3anaxa,
6. OKpaluMBaHWE NiamMeHN.
Tabn. 1 - KayecTBeHHble peakumm Ha KaTUOHbI
BosgenctBme nnu
KatnoH Mpun3aHaku
peakTus
Li* Mnams KapmunHoBoO-kpacHoe okpalluvBaHue
Na* Mnams XKenTtoe okpalumsaHue
K* Mnams drnonetoBoe oKpalunMBaHue
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 okpalmnBaHue
Boga fmapaTupoBaHHble MoHbI Cu?* nMetoT ronyeyto
Cu?t OKpacky
OH - Ocapgok rony6oro useta Cu?* +20H" — Cu(OH)2]
Pb2* S% BbinageHune yepHoro ocagka: Pb?* + S —PDbS |
CI BbinageHne 6enoro ocagka; He pacTBOPUMOro B
A HNO3s, HO pacTBOPMMOro B KOHL,
g+

NHs « H20:
Ag+ +ClI—AgCl |

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




MO-26 02 05-00A.12.J13

KMPK BIrAP® ®I'BOY BO «KI'TY»

XMKA | C.12/29

"ekcaumaHoeppar (II)
Kanus (KpacHasi KpoBsiHas
cornb) Ks[Fe(CN)s]

BbinageHue cmHero ocagka:
K*+ Fe?* + [Fe(CN)s]*>— KFe[Fe(CN)s4
3Fe?* +2 [Fe(CN)s]*— Fes[Fe(CN)e2

Fe?* OH - Ob6beMHbIN XnonbeBUAHbBIM 0cagok 6enoro(ceeTno-
3eneHoro) uBeTa, bypetowmin Ha Bo3ayxe B
pes3ynbTaTe OKUCIEHUS Fe?* +20H —
Fe(OH)2|

"ekcaumaHodpeppar (Il) [BeinageHue cuHero ocagka:
Kanus K+ + Fe3* + [Fe(CN)s]* — KFe[Fe(CN)g] |

(xenTas 4Fe3* + 3[Fe(CN)s]* — Fes[Fe(CN)e]s|
KpoBsiHasi Cosb)
Fe3+ Ka[Fe(CN)s]
Poganng-noH MosiBNneHne ApKo-KpacHOro oKpallnBaHuWs
NCS Fe3*+3NCS  =Fe(NCS)s3
OH - O6beMHbIN XNONbEBUAHBIN 0CadoK Byporo uBeTta
Fe3* +30H — Fe(OH)s3|

Lenoyb (amdgoTepHbie |BbinageHne o6beMHOro ocagka 6enoro uBeTa,

ARt CBOWCTBa MMApPOKCNAa) |pacTBOPAIOLNNCS B M3ObITKE LENOYM N pacTBopax
KUCHOT AIR* +30H" — AI(OH)3|

OH - BbinageHne o6bemHoro ocagka 6enoro uBeTa,
Zn?* pPacTBOPSOLLMACA B U3ObLITKE LLENoYM U pacTBopax
KucnoT Zn?* +20H" — Zn(OH)2|
. LLlenousb, 3anax ammmaka:
N HarpeBaHue NH4* + OH— NH3 T+ H20
H* Mugukatopsl: nakmyc, |KpacHoe okpalunsaHue
(kncnast | MeTUNOBLIN OpPaHXEBbIN [KpacHOe OKpaluMBaHue
cpena)

BbirnoniHeHue pabomeoi:

Onbim 1 ObHapyxeHue kamuoHa bapusi

[ns nooTBepXXAeHUst TOro, YTo B Xnopuae 6apus coaepxutcst KaTuoH 6apus,

HeobX04MMO K ero pacTeopy Ao6aBuUTb pacTBoOp cynbdaTa HaTpus, B pesynbTaTte peakuum

obpasyeTtcsa 6enbin ocagok:
BaClz + Na2SO4 — 2NaCl + BaS04 |

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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Ba?* + 2CI + 2Na* + SO4> — 2Na* + 2CI + BaSOa4|

Ba?* + SO4> — BaSO0a4)]

Onbim 2 ObHapyxXeHue kamuoHa Ma2HUsl

[ns noaTBEPXAEHUSA TOro, YTO B CyNnbdaTe MarHms CoOaepXnTCa KaTUOH MarHus,
Heo6XxoaMMOo K ero pacTeopy A06aBUTb PacTBOP rMAPOKCMAA HaTpus, B pe3yrbTaTte
peakunn obpasyeTtcsa 6enbin ocagok:

MgSOa4 + 2NaOH — Na2S04 + Mg(OH)2|

Mg?* + SO4? + 2Na* + 20H — 2Na* + S04? + Mg(OH)2|

Mg2* + 20H — Mg(OH)2|

Onbim 3 ObHapyxeHue kamuoHa aMMOHUS

K TBEpAOMY xnopuagy ammoHus Heobxoanmo K AobaBuTb rugpokeug kanobums. [Ans
yBeNU4eHUs CONPUKOCHOBEHNS NIOLLaan pearnpyoLLmMx BeLeCTB, Hago CTYMNKON
pacTonoyb KOMMNOHeHTHI. [locne npoTekaHus peakuun GyaeT 4yBCTBOBATLCS 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 BbiBO4 O TOM, Kakne Bbl Buaenn agpdekTbl XMMUYECKNX peakuun (uBeT?

3anax?)

Bonpochbi 0risi caMornposepKu:

1. [laTb onpegeneHne KaTMOHaM.

2. OxapakTepu3oBaTb Ka4eCTBEHHbIN 1 KONIMYECTBEHHbIN cocTaB peareHToB (BaClz,
Na2S0a4, MgSO4, NaOH, (NH4)2CO3).

3. Kakne 13 npuBedeHHbIX B TEOPETUYECKOM 4acTu 3(PdeKTOB KavyeCTBEHHbIX

peakuuii 6biv XxapakTepHbl A4Ns NPOBEAEHHbIX ONbITOB?

NabopaTopHoe 3aHATME Ne 3 KauecTBeHHble peaKkuuMn Ha aHUOHbI
Llenb pabomei:
- N3yunTb cnocobbl pacno3HaBaHWUs aHUOHOB.
- CchopmumpoBatb komneteHumn OK 01, 02, 04, 07.

Ucnonb3yemble ucmoyHuku: [1]

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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MamepuanbHoe obecrieyeHue:
ObopydosaHue: Peakmuebi:
Mpoburpku CynbdaTt kanus, pacteop
CnunpToBKa Xnopwug 6apus, pacteBop
CTeknsiHHas nanoyka ConsHas kucnoTta, pacTBop

KapboHaT HaTpus, pacTBop

A30THas KucnoTa, pactBop

Hutpat cepebpa, pactsop

Xnopwua Hatpus, pacteop

Teopemuyeckasi Yacmb:

B hopme aHMOHOB cyLiecTByOT 06bI4HO p-anemeHTol IV=VII rpynn 2, 3, 4 n, pexe,
5 n 6 nepuogoB nepuogndeckon cuctembl anemeHtoB [0. W. MeHgeneeBa. B Buge
aHMOHOB B pacTtBope MoryT ObiTb 6op — anemeHT Il rpynnbl 2 nepuoga u MoOHbI d-
3M1IEMEHTOB B MX BbICLUNX CTEMEHAX OKUCIEeHUNA. [Na anemMeHToB C NepeMEHHON CTENEHbIO
OKWUCIEHNSA XapakTepHO obpas3oBaHME HECKOSIbKMX aHWOHOB C pPasfuyHbIMW CBOMCTBaMmu
(Cl-,  CIO~, ClOs, ClOs7). bonbWWHCTBO p-3rnemMeHToB 06pasyloT  aHMOHDI
Kucnopoacoaepxatmx kucnot: S042-, S03%-, COs?-, POs3-, NO3~, 1 Tonbko Ansa p-
anemeHToB rnaeHbix nogrpynn VI u VIl rpynn xapaktepHO o6pa3oBaHMEe aHWOHOB
6eckucnopoaHbix kucnot: CI-, Br-, I, S2.

AHanuTuyeckme Knaccudgukauum aHMOHOB OCHOBaHbl Ha WX OKUCIIUTESNbHO-
BOCCTAHOBUTESIbHBLIX ~ CBOMCTBAX, CNOCOBHOCTM  obpasoBbiBaTb C  KaTMOHaMWU
ManopacTBOPMMblE COEOUHEHWUHA, HA peakunsax B3aMMOLEWNCTBUS HEKOTOPbIX aHWOHOB C
KMCrnoTamu C BblgeneHnemM razoobpasHbiX NPoayKTOB.

Tabn. 2 — KayecTBeHHbIE peakumMm Ha aHUOHBI

AHMO Uem YpaBHeHVE peakumnn [MpusHakn peakumn

H pacnosHaTb

JTakmyc cnHuin
OH~ | MnaukaTtop 5
deHonTanenH manuHoBbLIN

Benbln TBOPOXUCTbIN OCaOK,
Cl- | Ag*unHNOz | Ag* + CI-=AgCK }
HepacTtBopumMbii B HNO3

CBeTno-XenTbl 0caaok,
Br- | Ag* nHNOs3 | Ag* + Br = AgBrl }
HepacTtBopumMmbii B HNO3

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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>KenTbl ocafok, HepacTBOPUMBIN
Ag*n HNOs | Ag* + I = Agid
B HNO3
- Cl2-Boaa, .
Bypbin pactBop noga ot
Kpaxman 27+ Cl2=2ClI + |2
Kpaxmana cuHeet
BaZ* u Benbln ocagok, HepacTBOPUMBIN B
S04 Ba?* + SO42 = BaSOal
HNOs3 HNO3
2 NaNOs3 + H2S04= BoigenseTca 6ypbint ra3 NO2 un
NO H2SO04 ¢ u | 2 HNO3k) + Na2S04 conb rony6oro useta Cu(NO3):2
-
Cu 4HNO3 + Cu = Cu(NO3)2 +
2NO2 + 2 H20
" COs2 + 2 H* = H20 +CO2T BbigeneHue nysbipbkoB raza CO:2
n
COs?~ CO2 + Ca(OH)2 = CaCOs{ + | 1 nocrepyoLiee NOMyTHEHVE
Ca(OH)2 -
H>O N3BECTKOBOWN BOAbI
H* 1 S2-+ 2 H* = H.ST BbigeneHue rasa ¢ 3anaxom
S2- TYXMbIX AUL
Cu?* Cu?* + S2- = CuSY Ocafok KOpUYHEeBoro LBeTa
H* S0z + 2 H* = H20 + SO.T | 3anax ropsiwen cepbi
Ba?* + SO3? = BaSOs!
S03* . 5
BaZ* u BaSOsd + 2 H* = Ba2* + SO,T | benblin ocanok, pacTBOPUMbIA B
HNOs + H»,O HNO3
. . . CTyaeHuCTbIN ocagok
SiOs% 2 H* + SiOs> = H2SiOsl v
H* KPEMHNEBOW KNCNOThI
Ocapok xenToro uBeTa,
3Ag* + PO4* = AgsPOsd pacTBopuMbIii B HNO3
PO4s3 | Ag* n HNOs .
BCneacTBMe 00pa3oBaHNS KUCION
conu

BbirnoniHeHue pabomeoi:

Onbim 1 KayecmeeHHas peaKkyusi Ha cyribgham-aHUOH

MomecTtute B Npobupky 3-5 kanenb pacteBopa cynbgarta kanusa K2SO4 n gobasbTe B
3Ty Xe npobupky 3-5 kanenb pacteopa xnopuga 6apus BaClz.. ObpasyeTtca 6enbii ocagok
cynbdaTa 6apus. lNocne oTcTamBaHMA CrnenTe C ocagka XuakocTb M AobaBbTe K ocagky

2-3 Kannu pactBopa CONSAHOW KMCNOThbl. Y6eantecb B TOM, 4YTO Genbin ocagok BaSO4 B

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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Hen He pacTBopsieTcs. BbiBoag: 0OHapyXnTb cynbdaTt-aHMOH MOXHO NpnbaBneHnem conen
Gapusa. Boinagaet Genbin ocagok cynbdata Gapusa, HepacTBOPUMOro Aaxe B CUJSbHbIX
Kucnortax.

Harnucamp ypaeHeHuUs 8bINMOSTHEHHbIX peaKyul 8 MOEeKYsipHOM U UOHHOM (rosiHoe

U cokpauweHHoe) sude.

Onbim 2 KayecmeeHHas peaKyusi Ha kKapboHam-aHUOH

K 3-5 kannam pactBopa kapboHaTta Hatpus Na:COs pobaebte 3-5 kanenb
pactBopa BaClz, Habnogaa obpasosaHme ocagka BaCOs. Mocne oTcranBaHnsa Cnvtb C
ocagka XuOokocTb W MNOAENCTBOBAaTb Ha OCAAOK consgHon (2-3 kannm) unmM asoTHOW
KncrnoTton, Habnoaas soigeneHme CO2. YpaBHEHUS peakumm NpMBECTM B MONEKYNSAPHOM U
WMOHHOM (MOSHOE M COKpaLleHHOoe) BUAE.

BbiBoa: Xnopwua 6apus BaClz ocaxnaeT noHsl CO3z% B Buae 6enoro ocagka BaCOs,
KOTOpPbIA pacTBOPSAETCA B COMAHOW, a30THOM M YKCYCHOW KUCMNOTax C BblOeNeHnem
YrNeKMUCnoro rasa.

Hanucamb ypagHeHUs 8bINOIHEHHbIX peakyul 8 MOMEKYIspHOM U UOHHOM (MOJTHoe

U cokpauweHHoe) sude.

Onbim 3 KayecmeeHHas peaKkyuu Ha Xr1opud-aHuoH

AHuoHbl ClI, Br n |- obHapyxmBalTcsa C NOMOLLbI HUTpata cepebpa. Hutpat
cepebpa AgNOs obpasyeT C ranoreHug-aHnoHamu 6enbin TBOpoXUCTbIN ocagok AgCl,
xentoBaTbl ocagok AgBr n xenTtbin ocagok Agl. MNMpu BbINONHEHUN peakumn K 3-5 Kannsam
pactBopa xnopuga Hatpua NaCl gobaebTe 3-5 kanenb pacTtBopa HuTpaTa cepebpa
AgNOs Habntogas obpasoBaHue 6enoro TBOpoXMCToro ocagka AgCl.

Hanucampb ypagHeHUs 8bINOIHEHHbIX Peakyul 8 MOIEKYISIPHOM U UOHHOM (MOSTHOE

U CokpauweHHoe) sude.

Ogopmumb eb1800, onmcas 3 EEKTbI KAYECTBEHHbIX PEaKLMNA.

Bornipocsi 0151 camornposepKu:

1. aTb onpegeneHne aHNoHaM.

2. Oxapakrtepn3oBaTb Ka4eCTBEHHbIN 1 KONMYECTBEHHbIN cocTaB peareHToB (K2SOa,
BaCl2, Na2COs, AgNOs, NacCl).

3. Kakne 13 npuvBedeHHbIX B TeOpeTUYEeCcKoW 4YacTn 3(PPeKToB KayeCTBEHHbIX

peakuuii 6biv XxapakTepHbl A4Ns NPOBEeAEHHbIX OMbITOB?

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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PA3OEN 2 OPFAHUYECKAA XUMUA

JTa6opaTtopHas pa6oTta Ne 4 UayyeHne CBOMCTB afikaHOB U arfikeHOB
Llenb pabomei:
- N3yunTb cBOMCTBA NpeferbHbIX YrNeBogOpOAOB Ha NpuMepe MeTaHa
- N3yunTb cBOMCTBA NpefernbHbIX YreBoAOPOAOB Ha NpuMepe aTuneHa
- CchopmumposaTtb komneteHumn OK 01, 02, 04, 07.
Ucnonb3yembie ucmoyYyHUKU: [2]

MamepuarnbHoe obecredyeHue:

ObopydosaHue: Peakmuenbil:

Mpobupku AueTtart HaTpuss 06e3BOXEHHbLIN
[Mpobka ¢ ra3ooTBOAHON TPYOKOM HaTtpoHHasa n3BecTb
WraTtnd bpomHas Boaa
CnunpToBKa PactBop nepmaHraHaTa Kanus
CTeknsiHHasa nanoyka CepHas kucnota

OTUNOBLIN CNNPT

bpomHas Boaa

lMepmaHraHat kanusa 0,1 H p-p

Teopemuyeckasi Hacmb

AnkKaHbl BbIAENAT U3 MPUPOLHbLIX WUCTOYHUKOB (MPUPOAHBIA M MNOMYTHbIA ras,
HedTb, KAMEHHbIN Yronb).

[[a3oobpasHble ankaHbl NOnyyarT U3 NPUPOSHOro U MOMYTHLIX HETAHbLIX ra3os, a
TBEpAble ankaHbl — u3 HedTu. [MpMpoaHOM CMecbilo TBepAblX BbICOKOMOMEKYSISPHbIX
arkaHoB SIBMSIETCSA rOPHbI BOCK — NPUPOAHBIA BUTYM.

MeTaH wwnpoko pacnpoctpaHeH B npupoge. OH sABNsieTCs rNaBHOW COCTaBHOM
4acTbl0 MHOMMX TFOPKYMX ra3oB Kak npupodHbix (80-97 %), Tak U WUCKYCCTBEHHBLIX,
BbIOENSOWMXCS NPU CyXOW MeperoHke aepeBa, Topda, KAMEHHOro yrrs, a Takke npu
KpeknHre Hedptn. [MpupogHble rasbl, OCOGEHHO MNOMyTHblE rasdbl  HEeMPTAHbIX
MECTOPOXAEHUA, MOMUMO METaHa cofepXat 3TaH, nponaH, 6yTaH 1 NeHTaH.

B npomMbIWwneHHOCT!:

1. I3 npupogHOro n NonyTHOro HepTAHOMo rasa

BaxHenwu M WCTOYHUKOM arnkaHoB B Mpupoge SBNSAETCH NPUPOAHbIA  ras,
MUHeparnbHoe YrneBogOpPOAHOE Cbhipbe - HeTb U COMYTCTBYKOLWMNE el HedTsHble rasbl.
MpupoaHbIn ra3 Ha 95 NPOLIEHTOB COCTOUT N3 MeTaHa. Takon e cocTaB MMeeT DONMOTHbIN
ras, obpasyrwumnca B pesynbTtaTte nepepaboTkn baktepusamm (rHUEHUs) yrneBoaoB.

MemaH Ha3biearom ewi€ u 6010MHbIM; PYOHUYHBIM 2a30M.

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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[MonyTHble HeTaHbIE rasbl COCTOAT B OCHOBHOM W3 3TaHa, nponaHa, byTtaHa u
4YaCTMYHO NeHTaHa. VX oTaensaT oT HeddTM Ha cheumnarbHbIX YCTaHOBKaX Mo NOAroToBKe
HedTU. NMpn OTCYTCTBUN ra3oKOHAEHCATHbIX CTAHUUKW NONYTHbIE HEPTAHbIE rasbl CXKXUrarT
B (pakenax, 4YTO $BNAeTCA KpawWHe HepasyMHOM W pas3opuUTESibHOM MpakTUKoM B
HedpTepobblve. OQHOBPEMEHHO C rasamu HedTb OyuLlaeTcs OT BOAbl, FPSA3M U Mecka,
nocrie 4ero nocrtynaer B Tpyby Ons TpaHcnopTupoBku. N3 HedTM npu ee pasroHke
(neperoHke, guctunnaumm) otbupas nocnegosaTtenbHO Bce Gonee wn Gonee
BbICOKOKMNALLME (hpaKkuumn nony4varoT:

- 6eH3uHbl - T. kun. oT 40 go 180 °C, (comepxuT yrnesogopoabl Cs-Cio), cocTOUT
bonee, yem u3 100 wmHAMBMAOYaANbHLIX COEAMHEHWN, HOPMAarbHbIX U pPa3BETBEHHbIX
ankaHoB, LMKNoasikaHoB, afrlkeHOB U apoOMaTUYeCKMX YrieBo40pOaOB;
kepocuH 180-230 °C, (C11-C12);

neakutli 2a3olinb (ansensHoe Tonnmeo) 230-305 °C (C13-C17);

msikenbil 2a300nb U neakuti ducmunnsm cma3oyHo2o macna 305-405 °C (Cas-
Cas);

cma3oyHble macsia 405-515 °C (Cz2e-Css).
OcTaToK nocrne neperoHkn HeTn Ha3blBaeTCs acghasibmom vunu 6umymom.
2. CUHTE30M 13 BOASIHOrO rasa: n CO + (2n + 1) Hz - tkat— CpHan+2 + n H20

CO + 3Hz2 - tkat, CH4 + H20
3. CuHTEe30M 13 npocTbix Bewects: N C + (n+ 1) Hz -tkath — CpHan+2

C + 2 Hz2 - 500°CNi _, CHy
B nabopaTopuu:

1. N'mpponua kapbuga antoMuMHUA (NonyvyeHve meTaHa):
AlsC3 + 12H20 = 4AI(OH)3 + 3CHa4?

2. Peakunsa Bropua (B3aMmogencTBme HaTpus € ranoreHnpon3BoaHbIMIN ankaHoB):

R-I" + 2Na + -R1 — R-R1 + 2Nal (R- aTo pagukan; - 3To ranoreH)
a) CHs-Cl + 2Na + CI-CHz — CHs-CHs + 2NaCl nnu

2CH3sCl + 2Na — C2Hs + 2NaCl
6) CHs-1 + 2Na + 1-C2Hs — CHz3-C2Hs + 2Nal nnm

CHsl + 2Na + C2Hsl — CsHs + 2Nal
3. Tepmnyeckoe gekapbokcunupoBaHue conen KapboHOBbBIX KMCAOT B MPUCYTCTBUK
LLieIoYen: R-COONa + NaOH -t ©— R-H + Na2COs
a) CH3-COONa + NaOH -t ©— CHas + Na2CO3

(auemam Hampusi+ eOkuli Hamp=(memaH+kapboHam Hampus)

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

amuriam Hampus amaH

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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4. KaTanutmnyeckoe rmapupoBaHmne ankeHoB U ankMHOB:

a) CnHan + Hz -tkatp — CpHan+2
alJikeH

C2Ha + Hz -300°CNi — CoHe

b) CnHan2 + 2H2 - tkat CpHan+2

alrikKuH
CoH2 + 2H2 - tkat, CoHg
Cnocobbl NONyYeHNst ankeHoB

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

OKmaH b6ymeH 6ymaH
— gerngpuposaHue ankaHoB CaHio —> C4Hs + Hz; (t, Ni)
6ymaH 6ymeH 800opod
— permgporanoreHmpoBaHue ranoreHankaHoB C4HoCl + KOH —> Cs4Hs + KCI + H20;
xnopbymaH  eudpokcud b6ymeH xmopud  eoda

Kanus Kanus
— gerngporanoreHnpoBaHne gurarioreHarnkaHoB

CH:— CH> + Zn — ZnCl: + CH.= CH-;,
| | MK  XTopHI 3TeH
| | LT HEA

TICUTOP3TaH

— gerngpataums cnuptoB C2HsOH —> CzH4 + H20 (npu HarpeBaHuu B NpUCyTCTBUK
KOHUEHTPMPOBAHHOW CEPHOM KUCIOThI)

3anomHume! Npun peaknsx gernapupoBaHus, gerngpartaumm,
AerngporanoreHMpPoBaHUs 1 AeranoreHMpoBaHUs HY>KHO MOMHWUTb, YTO BOAOPOS,
NPEenNMyLLECTBEHHO OTPbIBAETCA OT MEHEE NMOPOreHM3npPoOBaHHbIX aTOMOB yrrepoaa

(npaBuno 3anuesa, 1875T.)

BobinonHeHue pabomsi:
B nabopatopum mMeTaH nony4alT HarpeBaHMeM CMecu aueTtata HaTpua C

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

Onbim 1 lNonyyeHue memaHa

B cyxyto npobupky, cHabxeHHy0 NpobKon C rasooTBOAHOW TPyOKOW, MOMECTUTb
cMecb 00e3BOXEHHOro aueraTa HaTpus C HaTPOHHOM u3BecTblo (1:2), BbicoTa cnod 6 - 10
MM. 3aKpbiTb NPOGUPKY NPOBKOM C ra3ooTBOAHOM TPYOKOM WM 3aKpenuTb B LUTATMBE Tak,
4yTObbl NPobKa GblNna HEMHOrO HWXe AHa Npobupku. ocTteneHHO nporpeBaTb NPOBUPKY C
ra3ooTBOAHOM TPyOKOM, HA4YaB OKONIO AHAa, a 3aTeM nepeasuras ropenky ganbiie, YTobbl
MOFNN pearmpoBaTb HOBbIE NOPLIUM CMECH.

Hanucame ypasHeHue peakyuu: CHsCOONa + NaOH = CHs + Na2COs

CH4 + 202 =CO2 + 2 H20

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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Onbim 2 N'opeHue memaHa
Mooxeyb BbIAENAKOWMNCA METaH Yy KOHua rasooTBogHou Tpybkon. MetaH roput
ronyboBaTblM HECBETALLUMMCS NIAMEHEM.

Hanucame ypasHeHue peakyuu 2opeHusi MemaHa: CHa4 + 202 = CO2 + 2 H20

Onbim 3 lNponyckaHue memaHa Yepe3 pacmeop rnepmaHzaHama Kasnausi U 6pOMHYHo
800y

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

M3meHseTca nu okpacka 3TUX peakTuBoB?

Mouemy meTaH He obecuBeuvMBaeT pacTBOp NepMaHraHaTa Kanus u OpPOMHYLO
BOAYy?

Hanucame ypasHeHue peakuyuu: peakuma He naet!!!

Onbim 4 lNony4yeHue amureHa U e20 20peHuUe

B cyxyio npobupky nomeLuarT HECKONbKO KPYMWHOK rMecka, U CMeCb cnumpta C
KOHLeHTpupoBaHHOW H2SO4. 3akpbiBatoT npobupKy npobKon C rasooTBOAHOW TPyOKOM U
OCTOPOXHO HarpeBaltT CMecb. Bblgenawowminca ras nogpKuraroT y KoHUA rasooTBOAHOM
TPYOKK - OH rOPUT CBETALLMMCS MiamMeHeM.

XnmMn3m npotecca:

CH3 - CH20H + HOSO3H = CH3 — CH20S0Os3H + H20

Takum obpasom, npu B3ammopencTsum atunosoro cnupta ¢ H2SOs npoucxogut

aervapaTaums cnvpTa:

HySOy, ¢t =140 °C

CH,—CII, ~ CH,—CH,! +H,0

I I
H OH
Boligenswowmnca atuneH ropuTt CBETALLMMCA NnamMeHeM. Hanuwwute ypaBHEHNE

peakunn. KOHLI,eHTpVIpOBaHHaﬂ KUCINOTa cepHaa ABNAE€TCA OKUCITUTENEM. D,erm,u,paTau,M;l

CrnnpTOB ABJIAETCA obwmm cnocobom nonyyvyeHuna HenpepgerbHbIX yrneBsogopoaoB.

Onbim 5 lNpucoeduHeHue 6poma K amurneHy
He npekpaluas HarpeBaHus NpoBUpKN CO CMEChbio, OMyCKaloT KOHeL, ra300TBOAHOM
Tpybkn B npobupky ¢ 6GpomHom Bogon. bpomHas Boga 6bicTpo obecuBeymBaeTcs

BcrneancTtene npncoegnHeEHN4A atomMma 6poma no mMecty ABOVHON CBA3N. XUMU3M npouecca:

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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CH2=CH2 +Br = BrCH2 - CH2Br
PeaKLl,I/IFl O6eCL|,Be‘-W|BaH|/|F| BOOHOIo pactBopa 6poma CIY>KUT KayecTBeHHOW

peakumnen Ha ABOVHYIO CBA3b.

Onbim 6 OmHoweHuUe amusieHa K oKucriumersnsm
He npekpalias HarpeBaHusi NIPOOMPKN CO CMECHIO, ONYCKAKT KOHEL, ra300TBOLAHOM
Tpybkn B npobupky ¢ pactBopom KMnO4. PacTtBop 6bicTpo obecuseumBaeTca. [pn aTom

ankeH oKUcnsieTcs B ABYXaTOMHbIV cnupT. XMMK3M npoLecca:

KMI"IO4

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

OTa peakums aBnsaeTca Ka4eCTBEHHOW Ha ABOVHYIO CBA3b.

Bonpocbl 0risi caMornposepKu:

1. MNoyemy yrneBogopoabl psga  MeTaHa Hag o ankaHamu, napaduHamu,
HacbIWEHHbIMW, NpeaenbHbIMN?

2. Kakvne cBsisu oOpasyloT atombl yrnepoga mexagy cobon m BOAOPOAOM B
Monekynax napaguHoB?

3. B kakue peakumu MoryT BCTYNUTb ankaHbl?

4. Kakune yrnesogoponbl HasbliBaloTCA HenpeaenbHbIMnU?

5. Kak nony4atoT aTuneH?

NNa6opaTtopHas paboTta Ne 5 CBoncTBa cnupToB
Llenb pabomei:
- 3yunTb cBOMCTBA OAHOATOMHbLIX M MHOTOATOMHbIX CMUPTOB
- HayunTbcsa pacno3HaBaTb MHOrOaTOMHbIE CNNPThI
- CchopmupoBaTtb komneteHumn OK 01, 02, 04, 07.
Ucrnonb3yembie ucmoYyHUKU: [2]

MamepuarnsHoe obecriedeHue:

ObopydosaHue: Peakmusesbl:
MuHueTt OTMNOBLIN CNUPT
dunbTpoBaHHas Gymara MmuuepwvH
[Mpobupku HaTpuin
CnnpToBKa deHondTanevH
CreknsHHasa nanoyka Buxpomart kanus, pacteop

Buxpomat kanus, (kpuctann)

CepHas kucnota, pacrBop

CepHas KucnoTa, KOHLEHTPMPOBaHHas

M3oamunoBbI cnupT

EQkvin HaTpun, pacteop

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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| CynbdbaT meau, pacTeop

Teopemuyeckasi Yacmb:

Mpy n3yd4eHUn XMMUYECKMX CBOMCTB HaAO 3aNOMHUTb XapakTepHble peakuuu:
obGpas3oBaHMe ankoronaToB, NPOCTbIX U CHOXHbIX 3(MPOB, CNOCOBHOCTbL K OKUCMEHMIO,
peakuus germgpartaumm, CyLLHOCTb BPOXEHNSA 3TUMOBOrO CNupTa.

Heobxoanmo 3HaTb CnOCOObI TEXHUYECKOrO MONyyYeHus u obnactm npuMeHeHus
3TUNOBOro, METUOBOrO, NPONUMOBOro, BYTUNOBOrO U aMUIOBOrO CNMPTOB. TEXHUYECKUI
CMMPT NPOM3BOAUTCS U3 HE MULLIEBOrO Cbipbs (M3 3TUNEHA, aueTuneHa n n3 rmaponn3aTos
KneTtyaTkn).

Mpn 03HAKOMIIEHMN C MHOFOATOMHbBIMUM CMPTaMun cregyeTt obpaTtnTb BHUMaHME Ha
STUNEHTNNKONb, [MUUEPVH, LEeCTMAaTOMHbIN CnupT — copbuT. 3anomHuTEe Cnocobbl
NnonyyYeHnss rnvuepvHa: TMAPOSN30M  XXMPOB, CUHTE30M MponurneHa, OGpoxeHnem
caxapucTblX BeLLeCTB. YCBOWTE XUMUYECKME CBOWCTBA, CBSA3aHHblE C MOLBMXHOCTLIO
aTOMOB BOAOpoda B rmagpokcunax, OocobeHHO npu B3auMOOEWCTBUSX [MuuepuHa C
rmgpaTamMu OKMUCIOB TSXKeNbIX meTannoB. Heo6xoanmMo OTMETUTb LLUMPOKOE MPUMEHEHME

rmuuepuHa B pa3ryinyHbIX OTpaciax nuweBomn NMPOMBbILLITEHHOCTMN.

BbinonHeHue pabomsbi:

Onbim 1 ObpasosaHue u 2udposiu3 asnKo20ssimos

[MpedynpexoeHue:

Mpn paboTte ¢ MeTannMyeckum HaTpmem Heobxoommo 6paTb ero NMHUETOM; pe3aTtb
HaTpU1 Ha PUNbTPOBaAHHOW Bymare Cyxmm 1 OCTpPbIM HOXOM; He BpocaTb 0Ope3kn HaTpus
B PakoOBMHbI, @ ToT4yac ybpaTb B chneuuaribHble CKMASIHKW, TAe OH XPaHUTCS Mnog Cnoem
KepocuHa.

B 0,5 mn 06e3BOXEHHOro 3TUIOBOrO cCnmMpTa MOMECTUTb KYCOYEK OYMLLEHHOIO
MEeTanfMyeckoro HaTpusa BENWYMHOM C ropolmvHy. lNMogHecTn nNpobupKky OTBEpPCTUEM K
nnamMeHn ropenku - BblAensawwmncs Bogopos BocnnameHsietcss. OCTaBLIMIACA Ha [He
GenoBaTbIi 0OCaAgoK 3TUNaTa HaTpUsa pPacTBOPUTL B AUCTUNNIMPOBAHHOW BoAe M Aob6aBuTb
OAHY Kannto eHongranenHa.

XnumMnam npotecca:

2C2HsOH + 2Na — 2C2HsONa + Hz T (OnuwwnTe HabniogeHve no AaHHOM
peakuun)

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

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

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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BHavane nony4datoT cBexun rmgpokceng meau (Il) nytem cmelmBaHus pacTBOpOB
rMapoKcMaa HaTpus U MegHoro Kynopoca:

CuSO4 + 2NaOH — Cu(OH)2] + Na2S04

B gBe npobupku HanuTb Mo 1 MA pacTBopa LWenoYu U MO HEeCKONbKO Kanenb
pacTBopa cynbgarta Meam Ao obpasoBaHunsa ocagka rmgpokcvaa meam (I1). K nonydyeHHomy
ocafky rmagpokcuaa Meau, B ogHy npobupky npunute 0,5 mn rmuuepuHa.

XnmMnam npotiecca:

lCI—I:—OH (IZH:—OH PII

2 (IZH—OH + Cu(OH)——= (IZH_O\,CLi .0 —(le: + 2H2O
CH>-OH CH:—CI)' ~O-— (|3H
TITHUePHH H HO-CH>

riunepat Menu (II)
Ocapgok rmgpokcuga Meam pactBopsieTcsa u obpasyeTcsi pacTBOpP HAacCbIWEHHOro
uBeTa MHAUro. ATo CBUAETENbCTBYET O KMCITOTHbIX CBOMCTBAX rMuUepuHa.
Peakumss ¢ Cu(OH)2 — aT0 kayecTBeHHas peakuuMsi Ha MHOroaToMHble CAUPTbl C

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

Ogopmums eb1800, onmcas CNMPTbl C Y4ETOM X aTOMHOCTMU.

Bonpochbi 0risi caMorposepKu:
1. Mo kaknm npusHakam NpmMBoaUTCS Kraccudmkaums cnmpto?
2. KakoBbl cnocobbl nony4yeHnst 3TUNOBOro cnupTa U3 aTureHa n auetuneHa?

3. KakoBa kayecTBeHHasi peakunda Ha MHOroaToMHble CI'II/IprI?

NabopaTtopHas paboTta Ne 6 CBomcTBa anbgerngoB
Llenb pabomei:
- Hayuntbca pacnosHaBaTth anbaervapl
- ChopmupoBaTtb komneteHummn OK 01, 02, 04, 07.
Ucrnonb3yembie ucmoyYyHUKU: [2]

MamepuarnbHoe obecrieyeHue:

ObopydosaHue: Peakmuseni:
[Mpobupku CepHas kucnora, pacTBop
CnupToBKa 0,5H Buxpomart Kanus

OTUNOBbIN CIVPT

['vapokeua HaTpud, pacTBop

Cynbdat megm, pactTeop

dopmanbgerng

HutpaT cepebpa, pacTsop

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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Ammmak, pacteop 10%

["noko3a (kpuctannuyeckas)

Teopemuyeckasi Hacme:

M3yyast anbaermabl, HEO6X0AMMO NOMHUTL, YTO OHU SBNSAKOTCA NPOAYKTaMU OKUCIIEHUS
BTOPUYHbIX CAMPTOB. [1pn paccMOTPEHUN XMMUYECKUX CBOMCTB anbAEerMaoB U KETOHOB HYXXHO
OTMETUTb UX BBICOKYHD XMMWYECKY0 akTuBHOCTb. Ocoboe BHMMaHue crnepyeT obpaTuTb Ha
OKWUCHEeHME 3TUX BELLECTB.

HyXHO 3HaTb nonyyeHue, CBOUCTBA U NpUMeHeHne opmansieryga n avetansgervaa.
Cnenyet o00paTuTb BHUMaHWE Ha TO, 4YTO dopmanbgerng BrepBble Obin  Nony4veH
A.M.byTtnepoBbiM 13 6pomuctoro metuneHa. Ocobo obpaTnTb BHUMAHME Ha NPOMBbILLNIEHHbIE
CrnocoBbI Nosy4eHus yKCycHoro ansaervaa (no peakuum M.IT. Kyyeposa).

M3yyass keToHbl, crnegyeT obpaTuTb BHUMAHME Ha aLETOH, O3HAaKOMMBLUMCH C €ro

CBOWCTBaMMU, CO criocobamm NnonyyeHus.

BbironHeHue pabombi:

Onbim 1 lNonyyeHue anb0eauda oKUCeHUeM crupma XpoMo8ol CMeChH

Cmewatb B npobupke 2 mn pactBopa buxpomarta kanud, 1 mn pasbasreHHon
cepHon kucrnoTbl M 0,5 mn atunoBoro cnupta. OCTOPOXHO HarpeTb CMeCb — Hanuyue
peakunn OKUCNeHusi obHapy>XMBaeTCa MO M3MEHEHMIO LiBETa pacTBOpa U XapaKTepHOMY
3anaxy YKCyCHOro anbgervga (3anax s6nok).

XnmMmnam npotecca:

3C2HsOH + K2Cr207 + 4H2S0O4 — 3CH3CHO + K2SOs4 + Cr2(SOa4)s (Onuwwnte

HabngeHne nNo AaHHOW peakumm)

Onbim 2 KadyecmeeHHas peakuyusi Ha anbOea2ud ¢ 2uOpPOKcUOOM 08yxearieHmHoU
medu.

BHavane nonydatot cBexun rugpokeva megm (ll) nytem cmewmBaHus pacTBOpoOB
rmopokcmnaa HaTpust U MegHoro Kyrnopoca B HebonbLmx konmyectsax (no 1 mn):

CuSO4 + 2NaOH = Cu(OH)2z| + Na2SO04

K nonyyeHHomy ocagky rmgpokcuga meawm (lI) mpunute 1 mn dopmanbgernga.
MonyyeHHyl0O CMeCb HarpeTb, B pe3ynbTaTe 4Yero MOryT nofyYuTbCs [Ba NpoaykTa
peakuumn:

1. Ha cteHkax npobupku BblaenseTcs metannuyeckas meap:

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

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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2. OgHako vawe B pesynbtaTe 3TOM peakumm obpasyeTcsi KpacHbl 0cagok okcuaa
meaum (1):
H-COH + 2Cu(OH)2 = HCOOH + Cu20|+ 2 H20

Onbim 3 KayecmeeHHas peaKkuyusi Ha arnb0eaud ¢ okcuOoM cepebpa (peakuyus
«cepebpsiHo20 3epKarnay)

B npo6upky npunutb 1 Mn HUTpaTa cepebpa n 1 Mn rmgpokcuaa HaTpus, Npu 3Tom
obpasyeTcs ocafok okcnaa cepebpa:

2AgNOs3 + 2NaOH = Ag20| + 2NaNOs + H20

Hanee npunntb 10%-HbIn pacTBOp aMMuaka OO0 pacTBOPEHMs Oocadka okcuaa
cepebpa c obpaszoBaHMeM amMmnakaTa cepebpa:

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

B pactBop npnbaBuTb 3 I rMNIOKO3bl U HAarpeTb CMECh.

BHumaHnwue! MNpun HarpeBaHuun BygeT BbligenaTbca 6onbLoe KonmyecTso ammumakalll

0 0
/ . /
CH,~ (CH Y—C—H + 2|Ag(NH,),JOH — CH,~(CH )|~C—ONH, + H,0 +
I l PIRAPOXCHIL WEAMMIMIE- | |
OH |[OH |, cepetipal) OH |OH |,
G dghia) oy

+ 3NH,T + 2Ag!l.

sccpedpsnos
IEPRATO.

Habniogaetcsa cnon cepebpa no cTeHkam NpodupKu.

Onbim 4 lNony4yeHue auyemoHa U3 yKCYCHOKUC/1020 Hampusi

B cyxyto npobupky nomectutb okomno 0,1 r 06e3BOXXEHHOro YKCYCHOKUCIOrO HaTpus
(BblcOTa crost gormkHa 6bITb okono 3 Mi). 3akpbiTb NPOBUPKY NPoBKOM C ra3zooTBOAHOM
TPYOKON, HWKHUI KOHEL,, KOTOpbIN ONyCTUTb B Npobupky ¢ 6-8 kannamu Boabl. [epxka
NPOBMPKY C YKCYCHOKUCITbIM HaTpueM B TOPU3OHTANIbHOM MOSIOXKEHUU, HarpeTb ee B
nnameHun ropesnku. lMNMapbl aueToHa KOHAEHCUMPYOTCS B BOAE, Haxogsuwencs BO BTOPOW
npobupke. OuwyulaeTca xapakTepHbll 3anax aueToHa. [locne ocTbiBaHMS MNepBOM
npobupkn 0obaBuTb B Hee 1 Kanmto KOHLEHTPUPOBAHHOW COMSIHOM KUCIOThbI. NMponcxoaut
CUNbHOE BCNEeHMBaHWE BCNeaCTBUE BblAeNeHNst ABYOKUCHU yrriepoaa.

XuMU3M npoecca:

CH3-C-0O-Na +Na-O-C-CHs » CH3—C-CH3+Na-O-C- O-Na
I I I I
O O O O

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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Bonipocbi 0r1si caMornposepKu:

1. Mo kaknm npusHakam NpoBoAMTCS Knaccudumkaums anbaerngoB U KETOHOB?
2. Kaknmu cnocobamm MoryT 6bITb NONyYeHbl anbaernibl U KETOHbI?

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

4. Yto Takoe popmanbaerna?
JNTa6opaTopHas pabota Ne 7 CBoncTBa KapOOHOBbLIX KUCINOT

Llenb pabomei:

- WMayuntb BaxHenwme peakumm Ona  KapOOHOBbIX  KUCMAOT  pasfU4YHbIX
rOMONOrM4YecKkux psaoB

- 3akpenuTb HaBbIkM 0bpaLleHns C KUcnoTamm

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

Ucnonb3yembie ucmoYHUKU: [2]

MamepuarnsHoe obecredyeHue:

ObopydosaHue: Peakmusesbl:
WraTtus YKcycHasi kucnora
CTakaH XMMN4YECKUN MacnsHas kucnoTa
Mpobupku CTteapuHoBas kucnorta
CnupToBKa MarHun metTannnyeckmm
UWnaTtenb LInHK meTannmyecknn
[epxaTtenb Oxkeng megum (1), nopoLlok

KapboHaTt HaTpusi, pacTBop

OnevnHoBas kucnora

bpomoBas Boaa

MeTunopanx

deHongTanenH

Teopemuyeckasi Hacmb:

Heobxognmo 3HaTb CpaBHUTENbHYID XapakKTEPUCTUKY XMMUYECKMX CBOWCTB
KapbOHOBbLIX KUCMOT M XUMWUYECKMX CBOWCTB HEOPraHMYeckUX KUCMOT, CMAMPTOB WU
anbgerngos.

BaxxHO pa3obpaTbCs B CTPOEHUN PYHKLMOHANBHOW rPynnbl.

Hy>XHO MOMHUTb, YTO M3-3a BOMbLIOM MOABWXKHOCTU BOAOPOAA B KapbOOKCUMIbHOM
rpynne npu 3ameleHun aTtoMa BoAopoda WNU OKCUrpynnbl Ha Apyrne aToMHble
rpynnUPOBKKU NOSy4akTCs NPOU3BOAHbLIE KACIIOT.

BbirnoniHeHue pabomeoi:

Onbim 1 Pacmeopumocmb 8 800e pa3fiuyHbIX KUCIom

yKCyCHaFI n MacndHaa Kucnota npu Hopmaanoﬁ TeMmnepartype — XUOKOCTWU,

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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cTeapvHOBasd KMCnoTa - TBepaoe BeLLeCTBO.

B Tpu npobupkn ¢ Bogon [obaBuTb pasHble KapbOOHOBbIE KMCNOTbI. YKCycHas u
MacrisiHasi KMCroTbl XOPOLUO pacTBOPSAIOTCH B BOAEe, a CTeapuHOBas KUCIOTa B BoAe He
pactBopseTca. PUONeToBbLIN PacTBOpP fakMyca MU3MeHsieT LBeT Nulb B pacTBopax
YKCYCHOW 1 MacrnsiHon kucnot. B npobupke co cTteapnHOBOW KMUCNOTOM NakMyc OocTaeTcs

domMoneToBbIM.

Onbim 2 B3zaumodelicmegue yKcycHOU KUCIOMbI C pacmeopoM Wesiodu

Peakumss HenTpanusauum xapakTepHa Ansi BCeX KucnoT. Hanute B npobupky
pactBop rmgpokcmaa Hatpus (1 — 2 mn), 4o6aBUTb HECKONbLKO Kanenb dpeHondTanenHa.
PactBop okpawmBaeTcs B ManuHOBLIM UBeT. [MpunmeaTtb B NpobupKy pacTBOp YKCYCHOW
KMCIoTbl A0 obecLBeYBaHusA pacteopa.

Mpoucxogut HenTpanusauusa wenoyun. Korga Bca wWenovb Nepexogut B COSb —
ManuMHOBas OKpacka ucyesaeT. B pactBope obpasoBanachk Cofb — auetart HaTpus.

CH3COOH + NaOH = CH3COONa + H20

Onbim 3 B3aumodelicmeue yKcycHoU Kucsiomsl ¢ Memariiamu

YKCYCHOW KNCNOTE, KaKk N HEOPraHMYeCckUM KucroTam, npucywm obLume cBoncTBa
kncrnot. B aoBe npobupkn NOMeCTUTb KyCOYKM MarHus M umHka. Mpunutb K HUM pacTBop
YKCYCHOW KMUCNOTbl. B npobupke ¢ mMarHMem ugeTt 3HepruyHas peakumsa — BbloensieTcs
Bogopoa. B npobupke C UMHKOM, MeHee akTMBHbIM MeTansioMm, BblAeneHue BoJopoaa
e[iBa 3aMeTHO.

2CH3COOH + Mg = H2 + (CH3COO0)2Mg

2CH3COOH + Zn = Hz2 + (CH3COO0)2Zn

Mpn B3anmogencTBMM MeETannoB C pPacTBOPOM YKCYCHOW KUCNOTbl obpasyetcs

BOLOPOA M CONWN YKCYCHOM KMCNOTbl. COnKM YKCYCHOWM KMCMNOTbI Ha3biBalOTCA aleTaTamu.

Onbim 4 B3aumodelicmeue yKcyCHOU KUCriombl ¢ OKcudamu Memarsiios

Kak 1 HeopraHuyeckue KUCNOTbl, YKCYCHasa KUCROTa pearnpyer C OKcuaamu
mMeTannoB. B npobupky BCbinaTb HEMHOrO nopoLukoobpasHoro okenaa megm (I1). Mpunute
1 — 2 Mn yKCYyCHOWM KMCNOTbl. [1pn OBbIYHBIX YCNOBUSAX peakums MOeT OYeHb MefeHHO.
HarpeTb cmecb Ha nnameHu cnupToBku. Habniogaetcs pacTBOpeHMe oKkcuaa mMegu U
nosisrneHue ronybown okpacku pacteopa. B npobupke obpasosarncs auetat meam (II).

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

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C Konnedx
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Onbim 5 [Jeticmeue Kucriomsl Ha COJlb

YKkcycHaa kucnota — cnabass kucnota. Ho oHa cnocobHa BbITeCHSTb 6onee
cnabble KucnoTbl U3 ux conen. K pacteopy kapboHaTa HaTpusa NpUNnTb pacTBOP YKCYCHOW
kncnotbl. Habnogaetca obunbHOE BblAENEHME YITIEKMCIOro rasa.

YKCycHasi KACIoTa BbITECHUIA YroSIbHYK KUCMOTY U3 pacTBOpa ee Conu. YronbHas
KMcnota — HeNnpPoOYHOe CoeanHEHNEe, OHa pacnagaeTcs Ha YreKUCrnbIv ra3 u Boay.

2CH3COOH + Na2C0O3 = H20 + CO2 + 2CH3COONa

Onbim 6 Bzaumodelicmeue orieuHog8ol Kucriomsl ¢ 6poMom

OnenHoBasi KuCroTa OTHOCUTCA K HenpeaesibHbIM - KapBoHOBbLIM  KMCMOTaM.
HenpenenbHOCTb COEANHEHUI MOXHO OBHAPYXNTb C MOMOLLbIO KAYECTBEHHbIX peaKkLumin C
OpoMHON BOAOW UMM pacTBOPOM nepmaHraHata kanumsa. K oneMHoBon Kucnote npnbasuTb
OpOMHYI0O BOAY W 3HEPruyHo nepemewaTb cogepXxumoe npodbupku. [Mpoucxogut
obecuBeunBaHne 6pomMHON BOAbI, CnefoBaTeNbHO, ONIEMHOBAst KACINOTa - HenpeaenbHas
kapboHoBas Kucnora.
CHs—(CH2)7—CH=CH—(CH2)7—COOH+Br2=CHs—(CH2)7—CHBr-CHBr—(CHz)7—COOH

Bonpochbi 0risi caMornpoeepKu:

1. Kak npounsBogutcs knaccmdumkaumsa KapboHOBbIX KUCNOT?

2. Kak pokasaTtb, 4TO KapboOHWNbHas W rMAPOKCUNbHAs rpynnbl B MONeKynax
BNUAKOT ApYyr Ha gpyra?

3. Kak pasnuuatotcsi no cune mypaBbMHas U YKCyCHasi KUCIOTbI?

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




MO-26 02 05-O0[1.12.113 KMPK BIrAP® ®I'BOY BO «KI'TY»

XMKA | C.29/29

CMUCOK NCNOJIb3OBAHHbLIX UICTOYHUKOB:
1. HoeowwuHckmn U. . Xumus: yuebrnk gns 10 (11) knacca. / .. HoBowwnHCKUA,
H.C. HoBowwuHckas. - Mocksa: Pycckoe cnoBo, 2020. - 440 c. - ISBN 978-5-533-00484-8. -
URL: https://ibooks.ru/bookshelf/374163/reading - TeKCT: 9NEKTPOHHbLIN.
2. HoowwmHckmnn U. N. Opranunyeckasa xumma: y4ebHuk ans 11(10) knacca. / N.A.
HosowwuHcknin, H.C. HoBowwmHckasd. - Mocksa: Pycckoe crnoso, 2020. - 368 c. - ISBN 978-
5-533-00447

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




		2025-04-09T11:45:45+0300
	Колесниченко Андрей Игоревич
	Я утвердил этот документ




