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BBegeHue

B HJAaHHBIX MCTOAMYCCKUX YKA3aHUAX OIMHMCAHbI MCTOJUKH BBIITOJTHCHUA Ha60paTOpHI>IX 51

IpaKkTUYECKH padOT MO OOIIel, HEOPraHWYECKOM M OpPraHUYEeCKON XUMHUH, JTaHO KpPaTKOe

TCOPCTUICCKOC BBCIACHHUC K KEDI(I[OI;'I TEMC, KOTOPOC IIPH CaMOCTOSITSJIbHOM IIOATOTOBKEC ITIOMOXKCT

CTYACHTAaM BBIIIOJIHUTE 3THU pa6OTBI. B IMPUJIOKCHUKU K YKa3daHUsAM IPHUBCIACHDLI CIIPABOYHLIC

Ta6J'II/II_IBI, ImpaBujia TCXHUKHU OE30ITaCHOCTH M MCPOIIPUATHA 110 OKA3aHHIO nepBoﬁ ITOMOIIH.

Meroanueckue yka3aHus BHIIIOJHEHBI B COOTBETCTBUU C padoyveil mporpaMMoii, COCTaBICHHON

Ha OCHOBE T'OCYJIapCTBEHHOTO 0Opa30BaTEIbHOIO CTaHAApTa CpeaHero (MOJHOro) OOIIero

oOpazoBanus no xumuu. B uelr mpemycmorpeno mis CIIO mpaktuyeckue u jgabopaTopHBIC

3aHATHA.

[TocoOne MOMOXET CTyJEHTaM COBEPILIEHCTBOBATH MPAKTUYECKUE YMEHHSI U 3aKPENUTh

TCOPCTUUCCKHUC 3HAHUA 110 JUCHUIIJIMHC «XUMUSY. MGTO,Z[I/ILIGCKI/IC YKazaHusA COCTOAT U3 JIBYX

YacTeu: IepBas MOCBAIICHA IMPAKTHUYCCKHUM 3aHATUSAM, 4 BTOpasd - Ha60paT0pHBIM pa60TaM I10

oOu1eil, HEOPraHMYECKOW XMMUU U OPraHUYECKON XUMUHU.

PCSyHLTaTBI OCBOCHHA NUCHUIIIMHLBI, IMMOAJICKAIIHUEC ITPOBCPKE

Konx OK, IIK, JIP

OcBocHHEBIC YMCHUA

YCcBOECHHBIC 3HAHUS

OK 01

Ymenus:
npobaemy
B NPO(ECCHOHATLHOM H/HIU COIHAIBLHOM
KOHTEKCTE; aHAIN3UPOBATh 3a/1ady W/WiH
npo0IeMy U BBIJICIATH €€ COCTaBHbIEC YaCTH;
ONPEAEISITh  JTAmbl PpEIICHHS  3aJadH;
BBISIBISAITE W A(PQPEKTUBHO  HCKATh
nH(pOopMaIno, HEOOXOTUMYIO IS PEIICHUS
3a/la4il W/UIU MPOOJIEMbl; COCTaBUThH TUIaH
HOCUCTBHSA;  ONpPEACTNTh  HEOOXOIUMBIC
pecypchl; BIaZeTh aKTyalbHBIMU METOAAMU
paboThI

B Npo¢eCCUOHATFHON U CMEXHBIX chepax;

pacro3HaBaTh 3amady W/HIU

3HaHus: aKTyaJbHBIN
NpOoPECCHOHAIBHBIA U COLMATBHBIN
KOHTEKCT, B KOTOPOM IPUXOAMUTCA
paboTaTh U KHUTh; OCHOBHBIE HICTOUHUKH
uHGOPMALIUK U PECYpCHl Ui PELICHUs

3a7a4 u npo0iaem
B poeCCHOHATBHOM u/unu
COIIMAJIbHOM KOHTEKCTE; aJTOPHUTMBI
BBITIOJIHCHUS pabot B
npodeccrHoHaIbHON " CMEXHBIX
o0acTsX; METOIbI paboThI
B TNpO(ECCHOHANBHOW M  CMEXHBIX

cdepax; CTpyKTypa IJIaHa sl peIieHus

peann3oBaTh COCTaBJICHHBIH IJIaH; | 3a7a4; TOPSJAOK OIEHKH pe3yJIbTaTOB
OILICHMBATH PE3yJbTaT U TOCIEACTBHS CBOUX | PEIICHUsT 3aJad  MpodecCHOHATLHOM
JNEUCTBUN (camocTOATENHEHO 150305 ¢ C | IeATenbHOCTH
TTOMOITBI0 HACTABHUKA)

OK 2 YMeHusi: onpeAensaTh 3aadyu Ui MOMCKa | SHAHUMA: HOMEHKJIaTypa
uH(pOpMAIIUK; OMPEIeNATh HEe0OXoauMbIe | HHPOPMAIIMOHHBIX HCTOYHHUKOB,

UCTOYHUKH HMHGOPMAIMY;, IUIAHUPOBATh | IPUMEHSAEMBIX B MPOPECCHOHANBHOI
MpOoLIECC TIOKCKA; CTPYKTYPHUPOBATh | AEATEIBHOCTH; MIPUEMBI
noiy4aeMyro  WH(OpPMAIHIO;  BBIICIATH | CTPYKTYpPHPOBAHUS uH(bOpMAaIHY;
Haunbosee 3HAYMMOE B nepeune | dopmar  odopMIIeHUS  pe3yJIbTaToOB
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uHpOpPMalLlUK; OLEHUBATh MPAKTUYECKYIO | TOMCKA HH(OpMaIUK
3HAYUMOCTb pe3yabTaToB MIOUCKA;
o(hopMIISITH pe3ybTaThl MOUCKA

OK 3 Ymenus: ONpeAeIIsTh AKTYaJIbHOCTh | 3HAHMSI:  COJIEp)KAHHE  aKTyaJlbHOU
HOPMAaTUBHO-IIPaBOBOM JOKYMEHTAllMM B | HOpPMaTUBHO-IIPABOBOM JOKYMEHTAlUU;
npodecCHOHATIBHON NesITeIbHOCTH; | COBPEMEHHas Hay4Has
IIPUMEHSITD COBPEMEHHYIO HAYYHYIO | U TpoQecCHOHaIbHAs TEPMHHOJIOTHS;
po¢eCCUOHATIBHYIO TEPMUHOJIOTHIO; | BO3MOKHBIE TPAEKTOPUU
OIPENEeNIATh W BBICTPAMBATh TPAEKTOPUH | MPO(PECCHOHATBHOTO  Pa3BUTHS u
po¢eCCUOHATILHOTO pa3sBUTHS U | caMoo0pa3oBaHUs
camoo0pazoBaHus

OK 4 YMenus: OpPraHU30BBIBAThH paboTy | 3HAHMS: TICHXOJIOIMYECKHE OCHOBBI
KOJJIEKTUBA JeSITEIbHOCTH KOJIJIEKTHBA,
M KOMaHzbl;  B3aUMOJICHCTBOBaTH  C | IICUXOJOTMYECKHUE 0COOEHHOCTH
KOJJIETaMH, PYKOBOJICTBOM, KIHMEHTaMH B | JIMYHOCTH; OCHOBBI IIPOEKTHOMN
X07€ NpodecCHOHATLHOM J1eTEIbHOCTH JesITebHOCTH

OK 5 YMeHusi: TpaMOTHO U3J1araTh CBOM MBICJIA U | 3HAHUSA: OCOOCHHOCTH COIMAILHOTO U
oopMisATH JIOKYMEHTBI [0 | KyJIbTYpHOTO  KOHTEKCTa;  IpaBuIiIa
npodeccuoHanbHOM TeMaTHKe Ha | ohopMiIeHUS JIOKYMEHTOB u
rOCYJapCTBEHHOM  SI3bIK€,  TMPOSIBIIATH | IOCTPOEHUS YCTHBIX COOOLICHUN
TOJIEPAaHTHOCTH B Pa00UYEM KOJUICKTHBE

OK 07 Ymenus: co0I01aTh HOpPMBI | 3HAHUSI:  IIpaBWJIAa  SKOJIOIMYECKOH
AKOJIOTUYECKON 0€30MMacHOCTH; OMPEIEATh | 0€30MacHOCTH npu BEJIECHUH
HampaBJIeHUs  pecypcocOepekeHus B | Ipo(ecCHoHANbHOM JESATEIIBHOCTH;
pamkax npo¢ecCHOHaIbHOU JEATENIbHOCTH | OCHOBHBIE PECYPCHI, 33J€1ICTBOBAHHBIE B
1o CIELIMAJIBHOCTH; 3G deKTUBHO | TpodecCHOHATLHON JESATEIIHOCTH;
JIeIICTBOBAThH B UPE3BBIYANHBIX CUTyallUsIX | IIyTH o0ecrnieuyeHus

pecypcocOepexeHus; OCHOBHBIE
JICHCTBHs B UpE3BbIYANHBIX CUTYALUAX

B mertomuuecknx ykasaHHSIX K BBITOJHEHHUIO JTAOOPATOPHBIX PabOT OMHCaHbl METOIUKU HX
BBITMIOJTHEHMSI, TPUBECHBI KOHTPOJbHBIE BOMPOCH], (PUKCHPYIOIINE BHUMAHUE CTYJIEHTOB Ha
HamOoJiee Ba)KHbIE ATallbl M3ydyaeMoro marepuasia. KOHTpOJbHBIE BOINPOCHI COCTABJIECHBI Ha
OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOT'O MOJIX0/]1a B 00YUYEHUH.

B mnpouecce BbinosiHEHUs J1aOOPAaTOPHBIX PAOOT CTYNEHTHI AOJKHBI HAOIIOJATh 3a XOJOM
HKCIIEPUMEHTA, OTMEYaTh BCE €ro OCOOEHHOCTH (M3MEHEHHE IIBETa, TEIUIOBble 3(P(EKTHl,
BBINAJICHUE OCaJlKa, o0Opa3oBaHHME Tra3000pa3HbIX BewlecTB). Pe3ynpTaThl HaOMOAEHUN
3alUCHIBAIOT B TEeTpagud s J1a00paTOpHbIX paboT, MOANEPKUBASICH OIpPENEICHHON
10CJIEI0BATEIbHOCTH:

- JlaTa BBITIOJIHEHHS, Ha3BaHUE JJA00PATOPHOM PabOTHI;

- I1eJIb pabOTHI;

- KpaTKH€ TEOPETHUECKHUE CBECHMS, KacaloInecs JaHHON padoThI;

- 3apUCOBKA CXEMbI YCTAHOBKH (BBITIOJIHACTCS KapaHIaIlIoM);

- pe3yNIbTaThl OTBITOB JIOJKHBI OBITH BHECEHBI B TAOIUILY;

- BBIBOJIBI.



IIpakTnueckue 3anaTus Nel Ctpoenue atoma. Ilepuoanyecknii 3aKoH 1 TadJanna
JI.A. MenaeJeeBa.

Teopernueckuii Mmatepuas: [Taparpadsi 1 u 2 yue6nuk 'abpuensu O. C. Xumus. 11 knacce:
6a3zoBsiit yposens / O. C I'abpuensan, U.I" Octpoymos., C.A. CrnagkoB — M3gaTenbeTBo
«IIpocsemenuey» Cankr-IlerepOypr : Jlanp, 2023. — 317 c. — ISBN 978-5-09-103623-7

Bonpocs! 1 3aJjaHNs K NPAKTHYECKOMY 3aHATHIO
Crp9Nel,3,4
Crp13Nel,2,3,5,6

IIpakTnueckue 3anaTus Ne2. /lucnepcusnie cucrembl. PactBopsl. Cioco0bl BbIpaskeHUst
KOHUeHTpauuu pactBopos. (IIpodeccnonanbHO-OpUEHTHPOBAHHOE COIEPKAHME).
Teopernueckuii matepuas: I[laparpad 9 yuebnuk ['abpuensa O. C. Xumus. 11 kmacc:
6a30BbIit ypoBeHb / O. C I'abpuensu, U.I' Octpoymos., C.A. CnagkoB — M3aaTenbcTBO
«IIpocBemenue» Cankr-Ilerepoypr : Jlanp, 2023. — 317 c. — ISBN 978-5-09-103623-7
Bonpocel 4 3a1aHNsl K MPAKTHYECKOMY 3aHATHIO
Crp49 Ne 1,2,6

IIpakTuyeckue 3ausaTus Ne3. XuMu4ecKue CBOMCTBA, CIIOCOObI MOJIYYeHUA U
NPUMEHEHHUS] MeTAJIOB M HeMeTa l10B. (IIpodeccnonabHO-OPHEHTHPOBAHHOE
cojeprkaHue)

Teoperuueckuii matepuas: [laparpadst 16 u 17 yueOnuk ["abpuensn O. C. Xumus. 11 kmacc:
6a30BbIit ypoBeHb / O. C I'abpuensH, U.I' Octpoymos., C.A. CnagkoB — N3aaTenbcTBO
«IIpocsemenuey» Cankr-Ilerepoypr : Jlans, 2023. — 317 c. — ISBN 978-5-09-103623-7

Bonpoch! 1 3a1aHUA K MPAKTHYECKOMY 3aHSTHIO
Ctp93 Ne 1,2,3,5,6
Crp. 95 Ne 1,2,4,5

IIpakTnueckue 3anaTHs Ne4. XMHU4ecKHe CBOMCTBA, CIIOCOOBI MOJIYYeHUS 1
NpUMeHeHus1 KUCJIO0T U ocHoBaHuil. (IIpodeccunoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME).
Teopernueckuii matepuaJ: [laparpadst 19 u 20 yuebnuk ['abpuensn O. C. Xumus. 11 knacc:
6a3zoBsIit yposens / O. C I'abpuensan, U.I" Octpoymos., C.A. CrnagkoB — M3aaTenbeTBoO
«IIpocsemienue» Cankt-IlerepOypr : Jlanb, 2023. — 317 ¢. — ISBN 978-5-09-103623-7



IpakTunueckue 3anaTHA Ne 5 XuMuU4ecKue CBOMCTBA, CIOCOOBI MOJTYYeHUS 1
NPUMEHEeHUs coJieil M OKCcHI0B. ['eHeTHYecKasl CBSA3b MEKIY KJIacCaMi XUMHYECKHX
COCAMHEHUM.

Teoperuueckuii matepuaJ: [Taparpadst 21 u 22 yuednuk ['abpuensu O. C. Xumus. 11 kmacc:

6a3oBsrit ypoBens / O. C I'abpuensn, U.I" Octpoymos., C.A. CnagkoB — M31aTenbcTBO
«IIpocsemenue» Cankr-Ilerepoypr : Jlanp, 2023. — 317 c. — ISBN 978-5-09-103623-7
Bonpocekl 1 3a1aHNs K NPAKTUYECKOMY 3aHATHIO

Ctp. 102 Ne 1,2, 3,4

Ctp. 115 Ne 1,2,3,4

IIpakTnueckue 3anaTus Ne 6 IIpeamer oprannyeckoi XUMHH. OPraHMYECKHUX COCAUHECHUIN
A. M. Bytaeposa.

Teoperuueckuii matepuas: [laparpadsi 1 u 2 yueOnuk ["abpuensan O. C. Xumus. 10 kmacc:

6a30Bb1it ypoBeHb / O. C I'abpuensu, U.I' Octpoymos., C.A. CnagkoB — N3aaTenscTBO

«IIpocsemenuey Cankt-Ilerepoypr : Jlans, 2023. — 324 c. — ISBN 978-5-09-103623-7

Bonpocs! 1 3a1aHNS K IPAKTHYECKOMY 3aHATHIO

Crp. 10Ne 1, 2,3,4

Crp. 15Ne 1,2,3,4

IIpakTuueckue 3anaTHs Ne 7. XuMu4ecKkne CBOMCTBA, CIIOCOOBI MOJTyYeHUsI U
NpUMeHEeHUs NMpe/iebHbIX YIJ1eB0I0POI0B.
Teopernueckuii MmatepuaJ: [laparpad 3 yueOnuk I'abpuensin O. C. Xumus. 10 knacc:
6a30BbIit ypoBeHb / O. C I'abpuensH, U.I' Octpoymos., C.A. CnagkoB — M3naTenbcTBO
«IIpocsemenue» Cankr-IlerepOypr : Jlanp, 2023. — 324 c. — ISBN 978-5-09-103623-7
Bonpocskl 1 3ajaHNS K NPAKTUYECKOMY 3aHATHIO
Crp. 15Ne 1,2,3,4

IIpakTuueckue 3anaTus Ne 8. XuMu4yeckne CBOMCTBA, CIIOCOOBI MOJTyYeHUSI U
NpUMeHEeHUs HellpeaeJbHbIX YIJIeBOAOPOAOB.

Teopernueckuii matepuas: [laparpad 4, 5, 6 yueonuk ['abpuensn O. C. Xumus. 10 knacc:
6a30BbIit ypoBeHb / O. C I'abpuensH, U.I' Octpoymos., C.A. CnagkoB — M3naTenbcTBO
«IIpocsemenuey» Cankr-IlerepOypr : Jlanp, 2023. — 324 c. — ISBN 978-5-09-103623-7
Bonpocskl 1 3a1aHNS K TPAKTUYECKOMY 3aHATHIO
Crp.30Ne 1,2,4,5
Ctp.34 Ne 1,2,3,4
Ctp.39Ne 1,3,4,6



IIpakTuueckue 3anaTus Ne 9. XuMuyeckne cBOMCTBA, CIOCOOBI MOJIyYeHUS U
NPUMeHEeHUs! CJIOKHBIX 3(PUPOB U )KUPOB.

Teopernueckunii matepuas: [Taparpadsi 11, 12 yuyeOnuk I'abpuensn O. C. Xumus. 10 knacc:
6a30BbIit ypoBeHb / O. C I'abpuensH, U.I' Octpoymos., C.A. CnagkoB — M3paTenbcTBO
«IIpocsemenue» Cankr-Ilerepoypr : Jlanp, 2023. — 324 c. — ISBN 978-5-09-103623-7
Bonpocekl 1 3ajaHNS K TPAKTUYECKOMY 3aHATHIO
Crp. 62 Ne 1,2,3,6
Ctp.69Ne 1,2,3,4

[pakruuyeckue 3ausaTust Nel(). Xumuyeckue CBOMCTBA, CIIOCOOBI OJIYYEeHUS U
NPUMEHEeHNs CaXapoB.

Teoperuueckuii matepuas: [Taparpad 14 u 15 yueonuk ['abpuensu O. C. Xumus. 10 knacc:
6a3oBsrit ypoBens / O. C I'abpuensn, U.I" Octpoymos., C.A. CnagkoB — M31aTenbeTBO
«IIpocsemenue» Cankr-Ilerepoypr : Jlanp, 2023. — 324 c. — ISBN 978-5-09-103623-7
Bonpocs! ¥ 321aHUA K IPAKTHYECKOMY 3aHSTHIO
Ctp. 62 Ne 1,2,3,6
Crp.80Ne 1,2,4,7

IpakTnueckue 3anaTus Nell. beaku: kinaccupukanus, crpoeHue, pu3nvecKue u
XHMHYeCKHe CBOMcTBA 0eikoB. brojsiornyeckue pyHkuum 0e1KoB.

Teoperuueckuii matepuaJ: [Taparpad 16, 17 u 18 yuebnuk ['abp. nensn O. C. Xumus. 10
kiacc: 6a3oBbiit ypoBenb / O. C I'abpuensn, .I' Octpoymos., C.A. CnagkoB — M3natenbeTBoO
«IIpocsemenuey Cankt-Ilerepoypr : Jlans, 2023. — 324 c. — ISBN 978-5-09-103623-7
[Ma6puensa O. C. Xumus. 11 kmacc: 6a30Bsiil ypoers / O. C I'abpuensn, U.I" Octpoymos.,
C.A. CnaakoB — UznarensctBo «IIpocBemenney» Cankt-IletepOypr : Jlans, 2023. — 317 c.
— ISBN 978-5-09-103623-7
Bonpoch! ¥ 321aHUA K IPAKTHYECKOMY 3aHSITHIO
Crp86.Ne 1,2,3,5
Crp.93 Ne 1,2,3,5
Crp. 103 Ne 1,2,3,4



JlaGopaTophble 3ansaTus Nel CBoiicTBa HeopraHn4eckux BeuecTB. Pa3znenenue cMmeceil u
OYHCTKA BelleCTB
TecT mo TexHUKHN 0€30MACHOCTH.

l. [Tpu mpoBeneHnn 3TOM paboTHI Bl OyAETE TOJIB30BATHCS NEKTponprudopamu. Uto B
NEPBYI0 Ouepeb JOJDKEH ClieNlaTh Y4alluics €clii OOHapyXUT HEUCIPABHOCTh JJIEKTPO-
npudopa?

A) 110 OKOHYaHUIO pa0OThI TOJ0XKUTH 00 3TOM YUUTEINIO;

b) nmonbITaThCsl yCTPAaHUTH HEUCIIPABHOCTH CAMOMY;

B) paGoty npexpaTuTh U COOOIIUTH YUUTEIIO;

I') paGoTaTh, HEe oOpalliass BHUMaHHS Ha HETONAIKY;

2. [louemy duibTpar B haphopoBoii HalKe HEe yHapuBarOT gocyxa’?

A) yanika MOXeT pa3pylIuThCS;

b) BemecTBO pacmiaBUTHCS;

B) ¢unwTpar Bceraa BeimapuBaeTcs 10Cyxa;

I') mocne »Toro yamika TpyHO OTMBIBAETCS;

3. [ToueMy BO3TrOHKY 10/1a HEB3S1 IPOBOJAUTH B TOJICTOCTEHHOM XMMUYECKOM CTaKaHe?

A) TOJICTOCTEHHBIN CTaKaH HEYCTOWYMB K HAarpeBaHMUIO;

b) ToncToe cTekio HEYCTOMYMBO K JEHCTBUIO arpEeCCUBHBIX CPE/I;

B) takoii ctakan Hey100eH B 0OpaIlieHuH, OH TSKEIbIH;

I') Takoill cTakaH OYEHb J10JTO HarpeBaeTCs;

4. Ilpu BeIMapuBaHUU JIETKO BOCIIJIAMEHSIOIIUXCS )KUIKOCTEH MOYKHO?

A) HarpeBatb cMech B papPpopoBOil Halllke ra30BOM TOPENKOM;

b) narpeBatb cmech B daphopoBoil yalike Ha BOASIHOW OaHe, HAXOMASIIEHCS Ha MITUTKE C
OTKPBITON CIHUPAIbIO;

B) narpeBath cMech B paphopoBoil yarike Ha CIIUPTOBKE;
I') narpeBaTh cmech B (haphopoBOii Halllke Ha 3apaHee HarpeTo BOJsSHON OaHe;

5. IIpu B30anThIBAHUU CMECH BEIIECTB B JCIMUTEIHLHON BOPOHKE CIIEAYyeT MEePUOIUIECKU
OTKPBIBATh 3aKPHIBAIOIIYIO €€ MPOOKY...

A) Ui BHUMATENBHOTO HAOMIOJNCHUSI 3a MPOUCXOJAIIMMHU B ACIUTEIHHON BOPOHKE
MPOLIECCAMU;

b) st BeIpaBHUBaHUS JaBICHUS B ACIUTEILHON BOPOHKE U OKPYIKAIOIIEH CpEJIe;

B) uTo0BI Mo 3amaxy onpeaenuTh MOMEHT OKOHYAHHS TIPOIECCa;

I') 4TOOBI MO OKOHYAHUHU TIpOIIEcca ObUIO JIErYe OTKPHITh JETUTEIbHYI0 BOPOHKY;

OOuue cBeneHus.

B npupone Bce BenecTBa COCTOAT U3 cMeceil. B oTiuyne oT YucToro BeIecTsa, He UMeeT
MIOCTOSTHHOTO cocTaBa. CMeCH IEJIAT Ha OJJHOPOIHBIE U HEOJHOPOIHBIE.

KoMmnoHeHTOM Ha3bIBaeTCs Ka)J0€ BEIIECTBO cMecH. [IpuMech - 3T0 KOMIIOHEHT, Macca
KOTOPOTO B JIECATKH pa3 MEHBIIIE MACChI APYTUX KOMIIOHEHTOB. CBOMCTBO Ka)XX10TI'0 BEILIECTBA B
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CMECHU coxpaHsieTcsl (MpU 3TOM CBOICTBA aTOMOB 3JIEMEHTOB, COCTABISIONIMX XUMHUYECKHE
COCIMHEHUS HE COXPaHSIOTCS).

Pa3nenenne cmeceil - mpoLecc BBIJIEICHUS YUCTBHIX BEIIECTB U3 cMmeceil. Pa3nensemMble
OpPOAYKThl HMEIOT pa3iuyHble XUMHUYeCKHe U (uanueckue cBoucTBa. J[lns pasneneHus
OPUMEHSIOT: OCAXACHHUE, DJIEKTPOIIN3, SKCTPAKIUIO, XpOMaTOrpaduio, AUCTUIIISALUIO, 30HHYIO
IJIaBKY U IPYTHE METO/BI.

Kpucrammusanus — npoiece (azoBoro rnepexoja BEMIECTBA M3 JKUIKOTO COCTOSHHS B
TBEPI0€ KpUCTAJUIMUECKOE ¢ 00pa3oBaHueM KpucTauioB. Pa3oi Ha3bIBaeTCA OAHOPOIHAS YACTh
TEPMOJIMHAMUYECKOW CHUCTEMbI OTHeNEHHAas OT JPYruxX 4YacTed cuctembi(apyrux ¢as)
MOBEPXHOCTBIO pa3zeiia, MpU IMEPEeXoAe 4Yepe3 KOTOPYH XMMHUYECKHI COCTaB, CTPYKTypa H
CBOMCTBa BEILIECTBA M3MEHAIOTCA CKaukamu. Kpucraanm3ammsi — 3TO MpouUEcC BBIICIICHHS
TBEPAOM a3kl B BUJE KPUCTAUIOB M3 PACTBOPOB WM pACIJIaBOB, B XUMUYECKOH
MPOMBINLIEHHOCTH MPOLECC KPUCTATUIN3ALNY UCIIONIB3YETCS JIs MOTyYeHUS BEIIECTB B YHCTOM
Bujie. Kpucrainuzanus HauyuMHaeTcsl NpU JOCTUKEHUU HEKOTOPOTO MPEAEIbHOTO YCIOBHS,
HalpuMep, MNEPEeOXTKACHUS >KUJAKOCTH WIM TIEPECHINCHUsT TMapa, KOorja MpPaKTUYECKU
MIHOBEHHO BO3HHMKA€T MHOXECTBO MEJKHX KPUCTANIMKOB — LEHTPOB KPHUCTAJIU3ALIMH.
Kpucrainuku pactyT, NpUCOEIUHSIS aTOMbBI WJIM MOJICKYJIbI U3 KUIKOCTH WK niapa. Poct rpaneit
KpHUCTaIa IPOUCXOAUT MOCIOMHO, Kpasi HE3aBEPIIEHHBIX ATOMHBIX CJI0€B (CTYIIEHU) IPU POCTE
JBUXKYTCS BJIOJIb TPaHU. 3aBUCUMOCTb CKOPOCTH POCTa OT YCIIOBUN KPUCTAILITU3ALMH TPUBOJIUT K
pazHooOpa3uio (GopM pocTa U CTPYKTYpbl KPUCTAUIOB (MHOTOTpaHHbIE, IUIACTUHYATHIE,
UroJbYaThie, CKeJETHBIC, NEHAPUTHBIE U ApyTUe (POpMBbI, KapaHJalTHbIE CTPYKTYPHI U T. I1.).

IIpocTas AUCTH/UIALMS — YAaCTUYHOE HMCHAPEHUE KHUIISIIEH XUIKOW CMECH MyTEM
HEMPEPHIBHOTO OTBOJIa M KOHJIEHCAIIMK 00pa30BaBIIMXCS MAPOB B X0oJoAwIbHUKE. [lomydyeHHbI!
KOHJICHCAT Ha3bIBACTCS JUCTHILIATOM, & HEUCTIAPUBIIASACS KUKOCTh — KYOOBBIM OCTATKOM.

Mcnapenue — IIPOIECC MEPEXO/a BENMIECTBA M3 JKHMAKOIO COCTOSHHS B ra3000pa3HOe
(map). Ilpomecc wucmapeHus SBISIETCS OOpPAaTHBIM MPOIECCY KOHJIEHCANMU (TMepexon u3
napooOpa3HOro COCTOSHUS B kHiKoe. VMcmapenue(mapoobpazoBaHue), Mepexos BEUIECTBa U3
KOHJICHCUPOBAHHOU (TBEep/IoM WM KuJKoi) (a3el B razoo0pasHyto (map); ¢ha3oBbli nepexon
NEPBOro poja.

Akerpakuus (or nar. Extraho — wu3Biekar0) — MeETOI M3BJICUYECHUsS BELIECTBA M3
pacTBOpa MJIM CyXOM CMECH C MOMOLIBIO MOIXOMSIIErO PacTBOPUTENs (DKCTparénTa). Jlis
U3BJICUEHUS U3 PACTBOPA IPUMEHSIOTCA PACTBOPUTEIH, HE CMEIIMBAIOIIMUECS C 3TUM PaCTBOPOM,
HO B KOTOPBIX BEHIECTBO PACTBOPSETCS JIYUIIIE, YEM B IEPBOM PACTBOPUTEIIE. DKCTPAKLIUS MOKET
ObITh Pa30BOM (ONHOKPATHOM WM MHOTOKPATHOM) WIJIM HENPEPBIBHOM (IIEPKOIAIHMS).
[Ipocreiimuii cmocod 3KCTPaKIUK U3 paCTBOPA — OJHOKPATHAs WM MHOTOKpPATHAsi IPOMBIBKA
HKCTPAreHTOM B JIEIUTEIbHON BOpPOHKE. J/lenuTenbHas BOpOHKA MPEACTaBIsieT coO0M cocy C
npoOKOW M KpaHOM ISl CIMBA HUIKHETO CJOSl JKHAKOCTH. [[7s HEempephIBHOW ASKCTpPaKIIMH
UCIIOIB3YIOTCS ClIeIMaIbHBIE annapaThl — 3KCTPAKTOPHI, WIH HEPKOJISITOPHI.

Heab: w©3yuuTh METONABI pa3JEiICHUS CMECEH, MOJyYUTh MPAKTUUYECKUE HAaBBIKU
UCIIOJIb30BAHUS PA3IMYHbIX METOJIOB PA3AEIICHUS U OUUCTKU CMECEN BELECTB.

OOopynoBanue M MaTepuajbl: XUMHUYECKHE CTaKaHbl, IINaTellb, Kycouku Qapdopa,
K0J10a-ucrapuTeNb, BOASHONW XOJIOAWIBHUK, BOAsSHAs OaHs, ecyaHasi OaHs, BEChI, AeIUTEIbHAs
BOPOHKA, 3arps3HEHHBII pAacTBOP MEIHOTO KyIOpOca, 3arpsi3HEHHAsl BOJA, SMYJIbCUS MacJia,
YUCTBIN O€H3UH, PapdopoBas yalka.

IMopsaaok BoINOJTHEHUS] padOThHI:



Otkpoiite Bupryanpayto maboparoputo xumuu. Beibepute B meHio pazmen CBoiicTBa
Heoprannueckux BemiectB 1) Paznenenue cmeceil 1 O4MCTKA BEIIECTB.

OmnbiT 1. Paznenenue cMecu pacTBOPUMBIX M HEPACTBOPUMBIX BellleCTB
(mepexkpucTa/LIU3aANUA MEJHOT0 KYIOPOCA).
Ucnons3ys mmarens, nomectutre 20 . 3arpa3H€éHHoro MenHoro kymopoca CuSOs B
XI/IMI/I‘IGCKI/II/I ctakad. /[00aBbTe MUCTWIIMPOBAHHYIO BOJY U BKJIIOUUTE JJICKTPOHArpeBaTellb.
= Habmronaiite 3a mpoucXoasimuMu U3MEHEHUSIMHU.

.?1, — I
B % Cobepute yCcTaHOBKY ISl TOpSYero (GUIbTPOBaHUS KaK MOKa3aHO Ha
sl - cxeme. OThunpTpyiiTe ropsianii pacTBOP MEHOTO KYIOopoca B KOJIOY-
} _ [IPUEMHHK
2 u’g &i‘b = B3BeckTe yallKy, 3aMuIIuTe MAacCy MyCTON YalllKi B TAOTUILY.

B - o = [lepeneiiTe GUIBTpAT B YAIIKy M yMapbTe €0 Ha MecYaHou OaHe 0
MOSIBJIEHUS KPUCTAJIOB. B3BeChTE OUMILIEHHBIN MEQHBIN KyITOpOC. PaccunTaiiTe MacCOBYIO JI0J1O
puMeceil B METHOM KYIOpoce. 3aHECUTE pPe3yJIbTaThl B TAOJIUILY.

Macca nmycroi Jaiiku Macca o4MIeHHOTO MaccoBas noiis
MEIHOT0 Kymnopoca IpuUMecen

OnbIT 2. O4YUCTKA KUAKOCTE 0T HelepPeroHIIUIUXC MpuMeceil (mojgyyeHue
AMCTUWIJIMPOBAHHOM BOJBI).
3apucyiiTe YCTaHOBKY JJIsl TeperoHku. B konOy-ucnaputens MpuieiTe 3arps3HEHHYIO
BOJIy U IIIIATEJIEM BHECUTE HECKOJIBKO KyCOUKOB dapdopa AJisi paBHOMEPHOTO KUIIEHUS CMECH.
ColepuTe yCTaHOBKY JJIsl IEPETOHKH KHUAKOCTEH. BKitounTte mojgady XoJo0IHON BOJIbI B
BOJISTHOM XOJOAWIbHUK. Harpelite Bogy B KojOe-ucnapuTesie 10 KUMCHHUS U IMOJIepPKUBaNTE
PaBHOMEPHOE KUIICHHE XKUAKOCTH. UTO BBl HaOmo1aeTe?

OnbiT 3. PazgesieHue cMeceil 3KCTParupoBaHueM, OTCTAMBAHUEM U BbINIAPUBAHHEM.

Buumanue: paboTy IpOBOAUTH B BBITSDKHOM IIKA(y 32 3aIIUTHBIM CTEKIOM.

B nmenurenpHyr0 BOPOHKY HajJeWTe AMYJbCUIO Macia B Boje. K sMynbscum mpunente
paBHbII 00BEM 4YHUCTOro O€eH3WHa. XOpowo B30OJNTANTE CMECh, MEPUOJUYECKH OTKPhIBas
JIeTUTENbHYI0 BOPOHKY. JlaliTe cMecu oTcTosThesl. UTO BBl HaOt01aeTE?

OTKpBIB KpaH, CJI€HTEe B XUMHUUYECKUU CTakaH HWKHUM (BOJIHBINA) CJIOM, BEPXHUH CIIOU
nepesneire B papdopoByro yalky Tak, YTOOBI B HEE€ HE MONAIH KalelbKU BOJIBI.

OnycTUB 3alIUTHOE CTEKJIO, OocTaBbTe (aphOpOBYIO YAIIKY HA BOJSHYIO OaHIO, YTOOBI
YCKOPUTH UciapeHue OEH3MHA — paCTBOPUTEIIS.

BOHpOCbI HTOIroOBOIo KOHTpPOJIA:

1. JlaiiTe ompeneneHre MOHSATUSIM: BEIIECTBO, IIPOCTOE BEIECTBO, CJIOKHOE BEIECTBO,
CMECh, KOMIIOHEHT, pacTBOP.

2. Ilpu3Haku HCTUHHOTO PaCcTBOPA.

3. Knaccudukamuss pactBopoB. IlosicHuTe Kakod pacTBOp SIBISIETCS HACBIIICHHBIM,
NEPECHIIICHHBIM, HEHACHIIIICHHBIM.
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4. Kakue cnocoObl BbIpaKE€HHUS KOHIEHTpalUuMu pacTBopa Bbl 3Haete? IlpuBenute
bopMyIIBL.

5. Uro mpoMCXOAWT TpPU HArpeBaHUM U KHUIICHUM 3arps3HEHHONM BOJBI B KOJOe
ucrnapurene? C Kakou LeNb MOKET IPUMEHATHCS JAHHBIM MPOLIECC HA IPAKTUKE?

6. UTo mpoUCXOJUT MpPHU OTCTAMBAHUU AMYJILCUU Macjia U 4uctoro o6enszuHa? C kakoi
LEJIb MOXKET IPUMEHATHCS JAHHBIN ITPOLIECC HA TPAKTUKE?

7. Pacnipenenurte nepeyrnCcIEeHHbIE BEMIECTBA 10 IPYIIIAM:

HpOCTLIC BCIICCTBA CnoxHbIe BCIICCTBA CmMmecu

Menb, MOJIOKO, KUCIIOPO/I, XKEJI€30, MUHEpaJIbHAs BOJA, TPAHUT, caxap, MOBapeHHas COJb,
BO3/IyX.
8. CocraBbTe IUIAH Pa3[ECICHUSI CMECH, COCTOAIICH W3 MOBAPEHHOW COJA U CIy4allHO

MONABIINUX B HEE YACTHUL] APEBECHOTO YIJIA.
BelmapuBanue, NpokaauBaHue, (GUWIBTPOBAHUE, IIepeMEIINBAHUE, PACTBOPEHUE B BOJIE,
MPUTATHBAHNE MAarHUTOM, BO3TOHKA, S9KCTPAKIUS.

[To oxonwyanum paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yJbTaTax
poJieaHHbIX OnbITOB. OdopMHUTE OTUET O MPOJIEIAHHON padoTe.

JlaGoparopubie 3ansaTusa Ne2 I'mapoau3
OOmue cBeeHus.

IMunpomus (rped. hydor - Boga u lysis - pa3pylieHue) - mporecc paceryieHusT MOJISKYJ
CJIOHBIX XMMHUYECKUX BEIIECTB 3a CUET PEAKLIMH C MOJIEKYJIAMH BO/IbI.

I'uaponus conieit MOXKET MPOTEKaTh: OOPATHMO: TOJBKO HEOOJbIIAs YacTh YacTHIL
MCXOJHOTO BEIECTBA TMAPOJIM3YETCSI 1 HEOOPATHMO: MPAKTUYECKU BCE YACTHIIbI MCXOIHOTO
BEIIECTBA T'MIPOJIU3YIOTCS.

JUiss OuEeHKM TUIla THAPOJIH3a HEOOXOJUMO pacCMOTPETh COJb, Kak MPOIYKT
B3aMMOJICUCTBHSI OCHOBaHUS M KHUCIOTHI. JItoGasi coab COCTOMT M3 OCTaTKa OCHOBAHHS U
kucnotsl. Hampumep, NaCl - npouzBognoe ocnoBanus NaOH u kucnorst HCL

Ecnu B cocTaB conu BXOAUT OCTATOK CUIIBHOTO OCHOBAHUS U OCTATOK CUIIBHOW KUCJIOTHI -
runponnza He npoucxoaut. [Ipumepst: NaCl, KBr, CaSO4. Takxe rupoiin3za HE MPOUCXOIUT,
€CJIM COJIb HepacTBOpHMa (BHE 3aBUCHMOCTH OT TOTO, 4YeM OoHa oOpasoBana): AIPO4, FeSO3,
CaSO3.

Ecnu B cocTaB coiu BXOJUT OCTAaTOK ¢1a00T0 OCHOBAHMSI M OCTATOK CUIIbHOW KUCIOTHI, TO
TUAPONIN3 UAET MO KaTuoHy. [lomMHuUTE, 4TO THApPONIN3 paspylaeT ciadoe, B JaHHOM cllydae -
katuoH. [Ipumepsr: AIC13, MgBr2, Cr2SO4, NH4NO3.

Katnon NH4+wu ero ocnoBanne NH4OH, HecmMoTpss Ha pacTBOPUMOCTb, SIBIIAETCS
cabbIM, TOATOMY THAPOSW3 OyaeT uath 1no karuoHy B conu NH4CI. 3ameuy Ttakxke, 4To
Ca(OH)2 cuurtaercss pacTBOPUMBIM OCHOBaHHWEM, ModToMy Tuaponusa coiau CaCl2 He
MIPOUCXOJINT.

Ecnu B cocTaB coiiu BXOJUT OCTATOK CHJIBHOTO OCHOBAHUS M OCTATOK CJIa00# KUCIIOTHI, TO
ruaponu3 uaet no anuony. [pumepsr: K3PO4, NaNO2, Ca(OCl)2, Ba(CH3COO)2, K2Si103.

CH;COONa + HOH & CH}COOH + NaOH

Ecnu conp 0OpazoBaHa 0CTaTKOM €j1a00r0 OCHOBAaHUS M CJIa0OM KUCIOTHI, TO TUAPOIHU3

UJET U 10 KaTUOHY, U 1o anuony. [Ipumepsr: Mg(NO2)2, AlI2S3, Cr2(S0O3)3, CH3COONH4.
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Cpena pactBopa MOXET OBITh HEUTPAJIbHOM, KHUCIOM WM IenodHor. Omnpenensercs
THIIOM THAPOJIN3A.

CunbHoe ocHoeaHMe | Cnaboe ocHoBaHMe
NaOH, KOH, Ca(OH),, Ba{OH); NH,OH, Al(OH)s, Fe(OH)y, Fe(OH)s
CunbHaAa Kucnorta [MapoNnu3 He uaet [MAPOAKU3 NO KATUOHY
!ig!, Ha50,;, HMO;, HCIDﬂ_ pH:? EH{?
Cnabasa Kucnota [MOpou3 No aHMoHY | TMapoamMs v no
H2C03, Ha5,H2503, CHCOOH, | pH>7 KaTMOHY, U MO aHNOHY
HCN, HzPO
aFUs sz?

HeoOpaTtumplii rHAPOJIN3 TIPOUCXOIUT, €CIIA MPU THAPOJIMU3E BBIAEISAETCSA Ta3, 0CATOK
WJIM BOJA, T.€. BEIIECTBA, KOTOPBIE MTPU JAHHBIX YCIOBUAX HE MOT'YT B3aUMOJIEUCTBOBATh MEXKTY
co0oil. HeoOpaTtumplii THIPOIIN3 ABIISIETCSI XUMUYECKOM peaKIne, T.K. pearupyroliye BelecTBa
B3aUMOJICHCTBYIOT IIPAKTUYECKHU ITOTHOCTBIO.

@akTOopsl, BIUAIOIIKME HA CTEIIEHb TUAPOJIN3a:

l.Temniepatypa. I'mpponn3 — »sHAoTepMuyeckas peakuus. HarpeBanue pactBopa
OPUBOJUT K MHTEHCU(UKALIUU TTpOLIecca.

2.KonueHrpauus conu. YeM MeEHbIIE KOHIEHTPALMS COJM, TEM BBIIIE CTENEHb €€
ruapoausa. [1o aTon npuurHe 11 NpeaoTBPALICHUS HEKENIATEeIbHOIO THAPOJIN3a XPAaHUTh COJIN
PEKOMEHAYETCSI B KOHLIECHTPUPOBAHHOM BHU/IE.

3. JlobaBieHne K peaKIIMOHHONW CMECH KHUCIOTBI MM Ieno4Yu. V3MeHss KOHIEHTpaLHs
OJTHOTO M3 ITPOAYKTOB, MOKHO CMEIATh PABHOBECUE PEAKLIUH TUIPOJINA3A.

Ileab: M3yYUTh TEOPETHUYECKHE OCHOBBI THApOJM3a. M3ydnTh BIMSHUE OCHOBHBIX
($haKkTOpOB HA HHTCHCHUBHOCTh M MTOJTHOTY MPOTEKAHMSI THIPOJIN3A.

OOopyaoBaHHe M MaTepHaJbl: XUMHYECKHE CTaKaHBI, INMAaTeNb, Kycouku dapdopa,
KOJIOA-MCIIApUTEITb, BOASHON XOJOIUIBHHK, BOJISTHASL OaHs, TiecuaHasi OaHsl, BEChl, JCITUTEIbHAS
BOPOHKA, 3arps3HCHHBIA PAacTBOP MEIHOTO KYyIOpoca, 3arps3HCHHAs BOJa, SMYJIbCHS Macla,
yUCTBIA OeH3UH, (hapdhopoBas yamika.

Ilopsinok BbINOJHEHUSI PA0OTHI:
Otkpoiite BupryansHyro jabopaTopuro XMMUH. Bpibepure B MEHIO pas3zesl CBOMCTBa
HEOpraHMUYEeCKUX BEIIECTB J1abopaTopHyto padoty I'uapomnus.

OnbiT Ne 1. IlepBoHayaibHbIE PEACTABJICHUSA 0 THAPOJIM3E

B 1pu npoOupku mpuiielite, COOTBETCTBEHHO, PAacTBOPHI KapOoHaTa HaTpwus, Cyibdara
ATIOMUHUSA U XJIOpUa HaTpusl. B kaxayro mpoOupKy 100aBbTe Mo 4-5 Kamneinb HHIUKaTopa
nakmyca puoneroBoro. [IpuBeaure Tpu mpumepa coseit u3 Habopa, UMEIOIINX, TI0 BaIlleMy
MHEHUIO, IIECJIOYHYIO, HEUTPAIIbHYI0O M KHCIYIO cpeay pactBopa. lIpoBepbTe cBOHM
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MPEANOJIOKEHHUS AKCHEPUMEHTAJIBHO. PesynbTaTh
AKCIIEPUMEHTOB O(OPMHUTE B TAOOPATOPHOM KypHAJIE.

o
2 4
i
|

OmnbiT Ne 2. Biausinue TeMnepaTypbl Ha CTelleHb THAPOJIU3A.

Ul o

an OOpaTumocTh rUAPOIH3A

Haneiite B mpoOupky pacTBOp aierara HaTpusi U 2-3 Karuid

denondranenna. Harpeiire pactBop 1o kunenus. Kak usmensiercs

BET pacTBOpa B mpooOupke? [1osoBHHY OKpalieHHOro pacTBOpa
: nepenenTe B JPYryl0 MPOOMPKY M OCTaBbTE [JIsi CPAaBHEHMS.
OcraBumiicss pactBop oxiaagute g0 100C. Pesynbrarh
AKCIIEPUMEHTOB 0(OPMHTE B TAOOPATOPHOM KypHAJIE.

OmnbiT Ne 3. Biausinue paz0aBJieHHs Ha CTeNeHb IHAPOJIM3a”.

: 7 [IpuneiiTe B XUMHYECKUI CTaKaH pacTBop xjopuaa cypsmsl (I11) B Boze.

e e Ucneitaiite pH pactBopa yHHBepcadbHOW HMHIUKATOPHOM OyMaroi.

A ' JloGaBnsiiiTe  TpuU  TOMENIMBAHMKM B pacTBOp 1O  KaIjIsM

B JUCTUIUIMPOBAHHYIO BOJY. Pe3ynbTaThl 3KCNEPUMEHTOB OQOPMHTE B
71a00paTOPHOM KypHAJe.

OnbIT Ne 4. Iloanblid ruaAPOIN3”.

B npoOupky npuneiite cynbdata amomunus. JlobaBbTe pacTBop

i = b
- -~ kapbonara Harpus. Harpeiite mpoOMPKY MOYTH IO KUIIEHHS B

—_— | IJIaMEHH Ta30B0oM ropenku. OTHUIBTPYITE OTYyYEHHBIH 0CAIOK,
i 3 i J‘ =1 IPOMOIATE ero Ha (GUIILTPE Topssuel BOIOW. JIOKaKUTE OMBITHBIM
g IyTEM, YTO IOJYYEHHBIH OCAaJOK HE SIBISETCS COJIBIO YTOIBHOM

= KHACJIOTBL.  Pe3yiapTarhl  DKCIEPUMEHTOB  OQOpMHUTE B
1a060paTOPHOM KypHAJIE.

Bonpockl kK H”TOrOBOMY KOHTPOJIIO

JlaiiTe onpezenenne NOHATUIO rTuapoan3. Kakue TUnbl ruponn3a Bbl 3Haere?

B kakux ciyyasix rujpoiau3 NpoTekaeT HeoOpaTumo?

B kakux ciry4asix THApPOJIN3 HE MPOTEKACT?

OObsicHUTE, Kakue 00pa3yroTCs BEIIECTBA U KaKasi cpejia pU TUAPOIN3e 0 aHHOHY ?

[IpuBenure npumMepsl.

5. OObscHuTe, Kakue 00pa3yroTCs BEIIECTBA U Kakas cpe/ia MU FUAPOJIU3E M0 KaTHOHY?
[IpuBenuTe npuMepsl.

6. OOBsicHUTE, KaKue 00pa3yIOTCs BEIIECTBA U KaKas Cpea Mpy THAPOIIU3E U 110 aHUOHY U
no katuony? IIpuBeaure npumepsl.

7. B kakux ciayyasx HaOMr01aeTcsa CTyNeH4YaThlid THAPOIIN3?

8. Kaxkwue (akTopsl BIUSIOT Ha rI1yOUHY IPOTEKAHUS TUAPOIU3a?

b NS
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[To oxonwanum paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yibTaTax
pOJIeIaHHBIX OMBITOB. OhOpMHUTE OTUET O MPOJICITAHHON paboTe.

JlabGoparTopHble 3ansaTus Ne 3 [llesiounble U 1Ie104YHO3EeMeJIbHbIE METAJLJIbI U U3
COeTUHEHMSI.
OO0mue cBeneHus.

[I{esoynple MeETAIBI  PACHOJIOKEHBI B IVIABHOM IOATPYIIIE IEPBOM  T'PYIIIBI
NEePUOANYECKOM cucTeMbl xuMuueckux 3aeMenToB /.M. MenneneeBa. Oto nutuii Li, HaTpuii Na,
xanmuit K, nesunii Cs, pyouanii Rb u ¢ppanunii Fr.

ONeKTpOHHas KOH(Urypalus BHEIIHETO HSHEPreTUYECKOro YPOBHS  IIEIOYHBIX
METAJUIOB: ns1, Ha BHEIIHEM SHEPreTUYECKOM YpOBHE Haxoautcsi | s-anmekTpoH. TunuunHas
CTENEHb OKUCJIEHUS IIEJOYHBIX METAJVIOB B COeIMHEHUsIX +1.

B psany Li-Na-K-Rb-Cs-Fr, B coorBeTcTBUM ¢ [IeprnoandeckuM 3aKOHOM, YBEJIMYMBACTCS
aTOMHBIA pagnyC, yCWJIMBAIOTCS METAJUIMYECKUE CBOMCTBA, OCIa0EBAlOT HEMETAUTUYECKUE
CBOMCTBA, YMEHBIIAETCS AIEKTPOOTPULIATENBHOCTD.

Bce mienounsie MeTamiel — BelecTBa MsTKue, cepedbpucroro mnpeta. CBexxecpe3aHHas
MOBEPXHOCTh HX O00JIalaeT XapakTepHbIM OJIECKOM, O00JaJal0T BBICOKOM TEIJIO- W
AIEKTPONPOBOAUMOCTBIO. KUIIAT M mIaBITCA NMpU HU3KKUX TEMIEpPATypax, UMEIT HU3KYIO
IJIOTHOCTb.

KauecTBeHHas peakuusi Ha IMICJIOYHBIE METAJUIBI — OKPAIIWBAHUE IUIAMEHU COJISIMH
HIEJTOYHBIX METAJIJIOB. DTO CUJIIbHBIE BOCCTAHOBUTEIN, PEATUPYIOT CO BCEMU HEMETAIIJIAMU:

- C raJlJIorcHaMiu C O6paBOBaHI/IeM TraJIOrCHUA0B,

- C cepoil ¢ oOpazoBaHHeM CyJbPuI0B, ¢ GochopoM U BOJOPOJOM — OOpa3yHOTCs
dbochuabl ¥ TUAPUIBL;
- C a30TOM C 00pa30BaHUEM HHUTPUIOB, MPUYEM JIUTUH pearupyerT Npu KOMHATHOMN

TeMIiepaType ¢ 00pa30BaHMEM HUTPHUA, @ OCTAIbHBIE IIETOUYHBIE METAJIIIBI PEATUPYIOT
C @30TOM IIpU HAarpeBaHUU;

- C yriiepoaoM ¢ oOpazoBaHueM KapOUI0B;

- C KHUCJIOpOAOM Kﬁ)KI[BIfI II.I@J'IO‘{HOI‘/’I MCTAJUI MPOABIIACT CBOIO MHANBUAYAJIBbHOCTL: IIPU

TOPEHUH Ha BO3JIyXE JIUTUH 00pa3yeT OKCUl, HATPUN — MPEUMYIIIECTBEHHO MEPOKCHI,
KaJIMi M OCTaJIbHbIE METAJLIbI — HaAnepokcua. L{e3uii camoBO3ropaercsi Ha BO3yXe€,
MOATOMY €r0 XPaHST B 3aMasHHBIX aMITyJjax.
4L1 + 02 = 2Li20
2Na + O2 = Na202
K + 02 = KO2
[Ilemoynbpie METAUIBI AaKTUBHO B3aMMOJICCTBYIOT ¢ BOJOH M COJSIMH, ¢ 00pa3oBaHHEM
Iea04M U BopopoAa. Lllemounpie MeTamibl HUKOTJa HE TPUHUMAKOT OTPULIATEIbHBIX CTEIICHEN
OKHCJIEHUSI, OHU OJTHOBAJICHTHBI, MPOSIBIISIOT MMOCTOSIHHYIO CTEIEHb OKUCIeHus +1 .
Ieab: U3y4ynTh KAUECTBEHHBIE PEAKIIMU HA MIECTOYHBIE METAJUIbl; U3YUYUTh XUMUYECKUE
CBOMCTBA IIEJIOYHBIX METAJIOB.
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OOopynoBaHMe M MaTepuasbl: XUMHUYECKHE CTaKaHBI, IIMaTellb, Kycouku ¢apdopa,
K0J10a-UCIIapuTeh, BOASHON XOJIOAMIBHUK, BOSHAS OaHs, mecyaHasi 0aHs, BECHI, JCIUTEIbHAS
BOPOHKA, 3arpsi3HEHHBIM PAcTBOP MEIHOTO KYyMNopoca, 3arps3HEHHAs BOJA, AMYJbCUS Macia,
YUCThIN OeH3UH, PpapdopoBas yalika.

IMopsaok BbINOJHEHUs] padOThHI:

Otkpoiite BupryansHyto naboparopuio XuMuu. Beibepure B MEHIO pas3ziell CBOICTBa
HEOpPraHWYECKUX BEIECTB J1abopatopHyto padoty Lllenounsie u mienoyHo3eMeNbHbIE METAILIBI U
UX COCTMHEHUSI.

OmnbiT Nel. I'opeHue HIeJIOYHBIX U HIEJI0YHO3EeMeJIbHbIX METAIJIOB HA BO3/AyXe.

Buaumanue: paboTy mpOBOJIUTH B BBITSDKHOM IIKa(y 3a 3alllUTHBIM CTEKJIOM. Bo3bmute
Kycoqu MeTaula THre/IbHBIMH MIMTIAMH, BHECHTE €r0 B TIaMs ra3oBON TOPENKH U CUIIBHO
' Harpeiite. HaOmronaiiTe BocCIulaMeHEHUE MeETaljla M €ro TOpEeHHe.
PesynbraThl sKkcnepuMeHTa odopMUTE B JIaDOpAaTOPHOM >KypHAe.
. ~ Ilponenaiite aHaJIOTUYHBIE OMBITHI C OCTAIBHBIMU METAJIJIAMHU, OTMETHTE
8 =R IBET IUIAMEHU Npu ux cropanHuu. [Ipumedanue. IllemoyHsie MeTauibl
XPpaHATCS B CIIELUAIBHON Tape. B 1aHHOM cilydae CKIISIHKU C METajllaMHu
y>K€ IIPUTOTOBJIEHBI JIJIS OIIBITA.

OnbIT Ne 2. BzanMoaeiicTBHe HIEJOYHBIX H IIEJT0YHO3EMEJIbLHBIX METAJJIOB C BOAOM.

R — Buumanue: paboTy NpoBOANWTH B BBITSKHOM IIKady 3a 3alllUTHBIM
-— ~=- crexkiaoM. B T1pu dapdoposeie wamku mnpuieiite Boxy. Ilomecture
E "~ TUTCJIbHBIMHU INUIIIAMH B KXY U3 HHUX, COOTBETCTBCHHO, MO KYCOUYKY
TUTHUS, HATpUs W Kanus. VMcneitaiite gpenondranenHomM Bce MOTyYEHHbIE
pacTBOpbl. Pe3ynbraThl 3KCHEpPUMEHTOB 0(GOpMUTE B JaOOPATOPHOM
KypHaiie. [loBTopHuTe SKCIEPUMEHT C MarHueM, KajbliueM U Oapuem.
OmnbiT Ne 3. B3anMopaeiicTBHEe OKCHAOB HIEJTOYHBIX. U IEJT0YHO03eMeJIbHbIX METAJLIOB C
BOJOM M KHCJIOTAMHU.

oh
=

3
y i!“g _—

T e Baumanwue: paboTy MpoBOIUTH B BRITSDKHOM IIKady 3a 3aIlIUTHBIM

- ~=% cTexsoM. B mecth GapdopoBsix vamek nmpusielte Boay. 3aTeM 100aBbTE
*~ no | mmarenar COOTBETCTBYIOIIETO OKcHja. McnpiTallTe MHAMKATOPOM
| - | (peHonranenH) nomyyeHHble pacTBOPbI. Pe3ysbTaThl 3KCIEPUMEHTOB
; : +  oopmute B 1abopaTopHOM KypHaine. [loBTOpUTe OMBIT, 3aMEHUB BOIY
B ~ N
ZIJ‘ — 0,1M pacTBOPOM COJITHON KUCIIOTHI.

OnbIT Ne4. BzaumojeiicTBHe THAPOKCHIOB HIEJOYHBIX U HIE€JI0YHO3EMEIbLHBbIX METAJJIOB €
KHCJOTAMM.

B npobOupky npuneite uccienyemyro menoys. Jlo6aBpre 2-3 Karmiu
N =7 umHaukaropa genondranenHa. [IpubasisiiTe Mo KamiasM pacTBOp KUCIOTHI 10

. HWCYE3HOBEHMS MAJIMHOBOW OKpacKH. Pe3ynbTaThl 3KCIEpUMEHTOB 0POPMUTE B
nabopaTropHoM xypHaie. [loBTopuTe 3KCIEPUMEHT C APYTUMHU PACTBOpaAMHU
o ¥ Tpm KHCJIOT M LIEJOYEH.
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Bonpocbl K HTOrOBOMY KOHTPOJIIO
1. Kakue metamibl OTHOCAT K 1ienouHbiM? B kakoit rpymnmne Tabmumst J[.U. Menneneesa
HAXOJATCA LIEJOYHbIE METAIIIbI?
HanumuTe 351eKTpoHHBIE (OPMYIIBI AJI IET0OYHBIX METAJUIOB.
Oxapakrepusyiite puznyeckre CBOMCTBA MIETOYHBIX METAJIOB.
Kakas peakuus siBisieTcs Ka4ECTBEHHOW Ha IIEJIOYHBIE METAJIIBI?
Kakue BeniecTBa 00pa3yroTcs py B3aUMOICUCTBUH 1IETOYHBIX METAJIIOB C
KkuciopoaoM? Hanumure ypaBHEHHS peaKInid.
Kakue BemecTBa 00pa3yroTcs MpH B3aUMOJICHCTBUY ILEI0YHBIX METAJUIOB C BOJOM?
Hanummre ypaBHeHUS peakui.
7. Kaxkue BemrecTa 00pa3yroTcsi IpU B3aUMOACHCTBUY IIETIOYHBIX METAIIJIOB C C
BOJIOPOJIOM U a30ToM? Hanummnre ypaBHEHUS peaKkIuid.

Nk W

N

[To oxonwanum paboTel chopmynupyiite BbIBOA, OCHOBBIBAasICh Ha pe3yibTaTax
pOJeIaHHbIX ONbITOB. OOpMHUTE OTUET O IPOJAEIAHHON padboTe.

JlaGoparTopHble 3ansaTusA Ne 4 CBOMCTBA KHCJIOPOAA

OO1ue cBe1eHUs .

B nepuoanueckoit Tadmuie anementoB .M. MennaeneeBa HeMeTalIbl COCPEAOTOUYEHBI B
BepxHEW TpaBod 4YacTu TaOauIbl. J[7s HEeMeTalaoB XapaKTEpHbI OKHUCIHUTEIIbHBIC CBOWMCTRBA.
OKHUCIUTENBHYIO  CIIOCOOHOCTH  JJIEMEHTAa  XapaKTepU3yeT BEJIMYMHA OTHOCHTEIIHHOM
AIEKTPOOTPUIIATSIBHOCTH. Yem OonbIlle O3TO 3HAYEHHWE, TEM CHJIbHEE MPOSBIISIIOTCS
OKHCIIUTEIbHBIC CBOMCTBAa. CHIIbHEE BCETO OKUCIUTEIbHBIE CBOMCTBA BRIPAXKEHHI Y (DTOpa, OH HE
MPOSBIIIET BOCCTAHOBUTEIBHBIX CBOMCTB. BCce OcCTajbHBIE HEMETAUIBI MOTYT MPOSIBJISATH Kak
OKHCJIUTENbHBIC, TAK U BOCCTAaHOBUTEIbLHBIC CBOMCTBA.

[IpocTeie BemiecTBa — HEMETAUIbI MOTYT MMETh KAaK MOJEKYJISIPHOE CTPOCHHUE, TaK U
HEMOJICKYJISIpHOE. THNUYHBIE HEMETAJUIbI: TajJOr€Hbl, KUCIOPOJ, a30T, BOJOPOJ — HUMEIOT
MOJIEKYJISIpHOE CTpoeHue. B TBEPOM COCTOSIHME Takue BEIIECTBA 00Pa3ylOT MOJIEKYJISPHYIO
KPUCTALIMYECKYIO0 PEMIETKY. B HOpMalbHBIX YCJIOBHUSIX — 3TO Ta3000pa3HbIe BEIECTBA,
JIETKOKUIISIIME KUJKOCTA WJIM TBEPJAbIE BEUIECTBA C HU3KOW TEeMIEpPaTypoil IIaBJICHUS.
HemeTtamibl 60p, KpeMHUN U YIIEpO]l UMEIOT HEMOJICKYJISIPHOE CTpOEHHE, 00pa3yIOT aTOMHbBIE
KPUCTALIMYECKUE PEMIETKH, 4YTO OOYCJIOBJIMBAET BBICOKYIO TBEPAOCTh W TYTOIUIABKOCTH
BCILIECTB. YTJEpOoJa, KpeMHUH U OOp MOTYT 00pa30BbIBATH KPHCTAJUIBI, M BCTPEYAIOTCS B
amopdHOM cocTossHuU. KpucTtammueckne MoauduUKauy 3TUX HEMETAUIOB OYeHb TBEPJbBIC, B
XAMHUYECKUE PEAKIIMU BCTYIAIOT C TPYIOM.

Kucaopon naxonsarcs B VIA rpynne nepuoguyeckoi TabJIUIbI 3JIEMEHTOB, Ha BHEILIHEM
YPOBHE - 6 31eKTpOHOB. KHCIIOpO1 paciionokeH BO BTOPOM MEPUOE, €r0 aTOM UMEET BCETO JBa
AJIEKTPOHHBIX CJIOS, B COCTaBe KOTOphIX HeT d-opburtaneii. CmapeHHBIE JJICKTPOHBI,
pPaCIlOJIOKEHHBIE HA 2S W 2p MOAYPOBHSIX, KHUCIOPOJ MOKET OOpa3oBBIBaTh TOJBKO JIBE
KOBaJICHTHBIE CBsi3U. Kucmopo — BTopoit o cuiie mocie Gropa OKUCIUTENb CPeId HEMETAILIOB.
OH OKHCIsIeT MPaKTHYECKH BCE METAJLIbl, MHOTHE HEMETAJIbl U Jake OJaropojHbIC Trasbl.
BoccraHoBuTeneM KHUCIOPOJ BBICTYHaeT TOJbKO B peakuusx ¢ ¢ropom. B peakmusax c
AKTUBHBIMHU METAJJIAMHU M BOJAOPOJIOM CEpa ABISETCS OKUCIUTENEM, a B PEAKIUAX C KUCIOPOI0M
Y TaJIOT€HAMHM MPOSIBIISIET BOCCTAHOBUTEIBLHBIC CBOMCTBA.
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KI/ICJ'IOPOI[ MNPUMCHAIOT I AbIXaHWSA B dBHAIIMKW M B IIOABOJHBIX JIOAKAX, B MCIAHUIIMHC,
HCIIOJIB3YKOT B KOHBCPTCPHOM IIPOU3BOJACTBC CTAJIHU, IS KHUCIOPOAHOIO AYyTbA B AOMCHHBIX
neyax, B MMponu3BOACTBC Q)eppocnnaBOB, BBIIJIABKC MBCETHBLIX MCTAJJIOB, IJIsI PC3KU M CBAPKU
MCTAJIJIIOB. H(HI[KI/Iﬁ KHUCJIOPO/ UCITOJIB3YIOT KaK OKHUCIIMTCIIb B PAKCTHBIX ABUIaTCIIAX.

XUMHUYECKHUE CBOMCTBA HEMETAIIIOB
Hemeramisl B3auMOICHCTBYIOT C: HEMETAIIJIaMHU, METAJJIAMH, CIIOKHBIMH BEIICCTBAMHU.
- pearupytot ¢ kucioramu okuciauteasmu (H2SO4(xon1r.) 1 HNO3)

HeMe + H2SO4(xon11.) = k-ta(maxc.o.) + SO2+ H20
C + 2H2S04(xon11.) = CO2+2S02+2H20
2P + 5H2SO4(kon1.) = 2H3PO4 + 5S0O2 + 2H20

S + 2H2S04(kon11.) = 3SO2+2H20

- HNO3okucnser HeMe 10 cooTBercTByrommx kuciaor. ¥ HNO3 (koni.) azor
BoccTaHaBiuBaercs 10 NO2
S+6HNO3(x) = H2S0O4 +6NO2 + 2H20

P + SHNO3 = H3PO4+ 5NO2+ H20

- y HNO; (pa36.) a3ot BoccranaBnupaercsio NO

- C Si pearvpyeT T0/IbKO
HNO3 : 3Si + 4HNO3+ 18HF - 3H2[SiF6] + 4NO + 8H20

- Il yrIepojJa W BOJIOPOJiIa KaK BOCCTAHOBUTEJIEH XapakTEPHO B3aUMOJCHCTBUE C
okcugamu Me u HeMe;
3C + 2Fe203 = 3C**02 + 4Fe
Peakuuu nucnprnopiuoHUpOBaHUS:
rajioreHsl (kpome (Topa) ¥ cepa npu B3aUMOJICUCTBUHU CO IIEI0YaAMHU
3S + 6KOH = 2K2S + K2S03 + 3H20
CI2+ 2NaOH = NaClO + NaCl + H20 (ua xo101y)
3CI2 + 6NaOH = NaClO3 + 5NaCl +3H2O0 (npu HarpeBaHum)
XJIOp ¥ OPOM TPHU B3aMMOJICHCTBUH C BOJIOM
CI2+ H20 = HCIO + HC1

Hemeramipl HaxoasTcs B 3eMHOM Kope (B OOJIBITMHCTBE CBOEM KHUCIOPOI M KpeMHH — 76
% OT Macchl 3¢eMHO# KOpbl a Takke As, Se, I, Te, HO B 0UeHb HE3HAUUTEIBHBIX KOJMYECTBAX), B
BO3/yxe (30T M KUCIOPOJ) , B COCTaBE pacTuresbHoi maccel (98,5 % — yriepoa, BoAopos,
KHUCJIOpOJ, cepa, ¢pochop U a30T), a TakKKe B OCHOBE Macchl yenoseka (97,6 % — — yriepon,
BOJIOPOJI, KUCJIOPOJ, cepa, ¢pocdop u a3ot). Bogoposa u renuit — BXOAAT B COCTaB KOCMUYECKHUX
00bekTOB, BKItOuas CousHie. Yaiie Bcero B NPUPOJIe HEMETAIbl BCTPEYAIOTCS B BHJIEC
COCIMHEHUM.

Heab: U3y4nuTh XMMUYECKHE CBONCTBA HEMETAUIOB HAa MPUMEPE XMMHYECKUX CBOMCTB
KHCIIOpOo/a.

OOopynoBaHMe M MaTepuajbl: XUMHYECKHE CTaKaHbl, MIMaTellb, Kycouku Qapdopa,
K0J10a-HUCIIapuTeb, BOASHON XOJIIOAMIBHUK, BOJsSHAs OaHs, ecyaHasi 0aHsi, BEChI, JCIUTEIbHAs
BOPOHKA, 3arpsi3HEHHBIM pAcTBOP MEAHOTO KYyNopoca, 3arpsA3HEHHAs BOJA, AMYJbCUS Maclia,
YuCThIN OeH3uH, PpapdopoBas vamika.

Ilopsinok BbINOJIHEHUsS PadOTHI:
Otkpoiite BupryansHyto jnabopaTtopuro XMMuu. Bpibepure B MEHIO pa3zesl CBOMCTBa
HEOPraHUYECKUX BEIIECTB J1abopaTopHyto padboTy CBoiiCTBa KUCIOpOA.
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OnbiT Ne 1. CBoiicTBa KHCJI0pPOAA.

Bo3pMuTe OOIBIION XWMHYECKHH CTaKaH, 3aIllOJHCHHBIN
4 ¥ kucinopoaoM. llomoxknure Kycodek yrias B JIOKEUKY JUIs
CKWTAaHMSI BEIIECTB M HATPEUTE €ro B IUIAMEHHU TOPEIIKU 10

o | || 554 Hayajga TIEHHsA. BHecuTe TiEOMMHA yrodb B CTakaH C
% E—s KUCI0pOoIoM. I10 OKOHYaHUM rOpEHHUs YIJis, B CTAKaH IPUJICHUTE

U3BECTKOBOM BOABl. (COCTaBbTE YpPaBHEHUS IPOBEIECHHBIX
peakuil. [TonoxuTe Kycodyek cepbl B JIOKEUKY JJIs COKUTAHUS BEIIECTB U HATPEWUTE €T0 B
IJIaMEHU TOPEJKHU 10 Havalla TopeHus. BHecuTe ropsiiyro cepy B CTakaH C KUCIOPOAOM.
[To oxkOHYaHWU TOPEHUS CEPhl, B CTAKaH MPUJIEUTE BOJBI U HECKOJIBKO Kallellb JIAKMYcCa.
CocraBbTe ypaBHEHHUsI MPOBEACHHBIX peakiuil. Bo3bMuTe CTadbHYIO MPOBOJOKY H
3aKTUTE €€ KOHEIl C PACIUIaBIICHHOM cepoil. BHecuTe ropsuryto mpoBOJIOKY B CTaKaH C
kuciopoaoM. CocTaBbTe ypaBHEHHUS MTPOBEJCHHBIX peakuid. Pe3ybTaThl 3KCIIEPUMEHTOB
odopmuTe B 1a00paTOPHOM KypHAJIE.

OmnbiT Ne 3. ITosryyeHue 030Ha M MCCJIEJOBAHUE €0 CBOICTB

—_—_— 2 [Tomavite kucimopox B 030HATOp. BrirounTte 030HATOP.
[IpormmycTuM BBIAETSIOMIMIACS 030H B CTaKaH ¢ pa30aBICHHBIM
rogyObIM pPAacTBOPOM MHAWIO. 3aTEMHUTE I[OMEIICHHE.
Bxirounte ocBemieHue. B mycToM crakaHe cmemanre
pacTBOPHI HUTpATa CBUHIIA U cybduaa Hatpus. [Ipomyctute
BBIJICJISIOIINICS O30HUPOBAHHBIN KUCJIOPOJI Yepe3 CTAKaH C
YepHOW B3BECHIO. Pe3ybTaThl SKCIEPUMEHTOB OpOpMUTE B

1a00paTOPHOM KypHAJIE.

OnbIT Ne 4. ITosryuyeHne cepoBOA0PO/AA U €r0 CBOMCTBA

Buaumanue: paboTy mpoOBOIUTH B BBITSDKHOM IIKady 3a 3alIUTHBIM cTekiaoM. Cobepute
npubop, n300paKEHHBIN Ha pUCYHKE. B K00y nmomecTuTe Kycouku Cysibpuaa sxenesa, B
KalejlbHYI0 BOPOHKY - pacTBOpP CEpHOM KHCIOThI, B

: vy XUMHYECKUH CTAKaH - NUCTUWUIMPOBAaHHYO Bony. I[Ipunerite
! B B KOJOy pacTBOp CEpHOW KHUCIOTHI UM HaOJI0IaiTe
e e npoOyIbKMBaHKE ra3a uyepe3 BOJy B cTakaHe. B mpoOoupky

NpWIEHTE MOTYYEHHYIO CEPOBOJOPOAHYIO BOAY, J00ABbTE
HECKOJIBKO Karellb pacTBOpa COJU W3 MPUCYTCTBYIOIIETO
HaOopa. K momydeHHbIM ocajgkaMm cynbQuaa IMHKA U
cynbpuna menu (II) no6aBbTe pa3daBlieHHYIO COJSHYIO KUCIOTY. B mpoOupky HamenTe
pacTBOp II€pMaHraHaTa KaJiMs, MOJKHCIUTE €ro pa30aBIICHHOM CEpHOM KHCIOTOH M
NPWICHTEe CEPOBOJOPOAHYIO BOMY. Pe3ymbTaThl IKCIIEPUMEHTOB OQOopMUTE B
71a00paTOPHOM KypHAJE.

=
= 1R |
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OmnbIT Ne S. ITonnyuenune okcuaa cepsl (IV) u ero csoiicrea

Buumanue: paboTy mpoBOIUTH B BHITSDKHOM IKady 3a 3aiuTHBIM cTekiaoM. Cobepute
HpH60p, U300paKEHHBIN Ha pUCYHKE. B K00y moMecTtute KpUCTAUIMYECKUA CYJIb(PUT

HATpHs, B KalelbHY0 BOPOHKY - KOHIICHTPUPOBAHHYIO
= e — CepHYIO  KHCJIOTY, B  XHMHYECKHE  CTakaHbl -
— JIMCTHUIMPOBAHHYIO BOMy W pactBop (ykcuua. Ilpuieiite
I/ ‘\-—f‘ — i 3 9acTh KUCIOTHI B KOJIOY 1 HaOmroqaiiTe MpoOyIbKUBAaHHE Ta3a
2 ARl el uepes3 BOAy B crakaHe. JlobaBbTe B CTakaH 3-4 KAy JJaKMyca.
== = — [IponycTuTe BBIIENSIOMIMNACA CEPHUCTBIA ra3 B CTakaH C

KOHIICHTPUPOBAHHBIM pacTBOpOM (yKCHHA, a 3aTeM CTaKaH HarpeiTe 10 KHUIICHHS.
Pe3ynbrarhl 3KCIEpUMEHTOB 0(DOPMUTE B JIAOOPATOPHOM KypHAJIE.

Bonpochbl kK H”TOrOBOMY KOHTPOJIIO

1. KakoBbl 0COOEHHOCTH CTPOCHHS aTOMOB HeMeTau1oB? OxXapakTepu3ynTe CTpOSHUE
aTOMOB KHCJIOPOAA.

2. HazoBuTe MIEeCTh HEMETAIIOB SBJISIIOIIUXCSA OMOT€HHBIMU AJIEMEHTAMU, 00pa3yIolne
BAXKHEHUIIINE OPTaHUYECKUE BEIIECTBA )KUBOW KIIETKHU.

3. Kak u3MeHsr0TCsI OKUCIUTEIbHBIEC cBoMicTBA HeMeTaJu10oB 1o IICXD? Yto moHMMAarOT MO
AIEKTPOOTPULIACTBHOCTHIO?

4. Oxapaktepusyite prU3UYECKUe CBONCTBA HEMETAILIOB. {711 KaKuX BEIIECTB XapaKTepHa

ajuorponus. [IpuBeaure npumepsl.

OxapakTepu3yiTe XuMHUYECKUE CBOMCTBA HEMETAILIOB. [[puBeaAnTE IpUMEPHI.

Kak HemeTaiuibl B3auMoAeHCTBYIOT ¢ MeTaiuiamu? [IpuBenure npumepsl.

Kak HeMeTaiibl B3aUMOACHCTBYIOT CO CJIOKHBIMM BetecTBamu? [IpuBenute mpuMepsl.

[IpuBeauTE HECKOIBKO MMPUMEPOB IMTPUMEHEHUS] HEMETAIIOB.

PR

[lo oxonuyanuu paboTel chopMynupyiite BbIBOA, OCHOBBIBasCh Ha pe3yJbTaTax
IpoJeIaHHbIX ONbITOB. OOpMHUTE OTUET O MPOJECIAHHON padboTe.

JlaGopaTopHble 3ansiTus Ne 5 CBoMCTBa KHCJIOT M OCHOBAHMH
OOuue ceeneHus.

Kuciaorsl — ciioxkHbIE BELIECTBA, KOTOPHIE MPHU B3aUMOJCHCTBUU C BOAOW 00pa3yioT B
KauecTBE KaTUOHOB TOJbKO MOHbI H+ (v H30+).

B BOoaHBIX pacTBOpax KHUCIOTHI JTUCCOLMUPYIOT HA KAaTHOHBI Bopopona H+ u aHMOHBI
KHUCIIOTHBIX OCTaTKOB. [Ipr 3TOM CHIIbHBIE KUCTIOTHI TUCCOIIMUPYIOT TOUYTH MOJTHOCTHIO, a c1abbie
KUCJIOThl JUCCOUMUPYIOT 4YacTUYHO. Hampumep, cosisiHasg KHUCIOTa AUCCOUMUPYET ITOYTH
nosiHocThi0: HCl = H+ + Cl-

MHOrOOCHOBHBIE KMCJIOTHI AUCCOUMUPYIOT cTyneH4yaro. Hanpumep, cepHucras kuciaora
nuccoruupyert B nBe crynenu: H2SO3 « H++ HSO3—u nanee HSO3—- < H+ + SO32-

Kucnotsl u3aMeHSIOT OKpacKy HHAUKaTOpa. BOIHBIN pacTBOP KUCIOT OKPAILLIUBAET JTAKMYC
B KpaCHBIM IIBET, METWJIOPAHXX B KpacHbli 1BeT. DeHondTarenH HE U3MEHSET OKPACcKy B
MIPUCYTCTBUU KUCJIIOT.
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Kucnotsl pearpyroT ¢ OCHOBaHUSIMM M OCHOBHbIMH OKcugamu. C HepacTBOPUMBIMHU
OCHOBAHUSIMU M COOTBETCTBYIOIIMMHU MM OKCHUJAMH B3aUMOJIEUCTBYIOT TOJIbKO PACTBOPHUMBIC
KHUCJIOTHI.

HEPACTBOPUMOE OCHOBAaHME + pacTBOpUMAs KHCJIOTa = COJIb + BOJa
OCHOBHBIN OKCHJ + pacTBOpUMas KMCIIOTa = COJIb + BOJa

Hamnpumep, runpoxcun menu (II) B3aumonelicTByeT ¢ pacTBOpUMON OPOMOBOOPOJAHOM
kucnotoi: Cu(OH)2 + 2HBr — CuBr2 + 2H20

C cuIBHBIMH OCHOBAHUSIMH (I1I€JT0YaMH ) U COOTBETCTBYIOIIMMU UM OKCUIAMU PEarupyroT
J00BIE KUCIIOTHI.

[énoun B3aUMOEHCTBYIOT € JIFOOBIMU KHCJIIOTAMU — U CUJIBHBIMH, U CJ1a0bIMu. [Tpu aTOM
00pa3yroTcs CpeHssl COJb U BOJIa. DTH PEAKIIMH HA3bIBAIOTCS PEAKIIUSIMHA HEMTPAIU3aALUH.

mEN0Yb(M30BITOK )+ KHCIIOTA = CPEIHSS COJIb + BOoAa

Kucnotsl pearupytot u ¢ HepacTBOPpUMbIMHU coJisiMU. [Ipu 3TOM OoJiee CUIIbHBIE KUCIOTHI
BBITECHSIIOT MEHEE CUJIbHBIE KUCIIOTHI U3 cojiei. Hanpumep, kapOoHAT Kanblus (COb YroJbHOM
KHCIIOTBI), pearupyer ¢ cosisiHo kucnoroi: CaCO3 + 2HCI — CaCl2 + H20 + CO2

Kucnorel B3auMonelcTBYIOT ¢ MeTauiamu. [Ipu 3TOM TIPOTEKaeT OKUCIUTEIbHO-
BOCCTAaHOBUTENbHAA peakuus. OIHAKO MUHEpPAJbHbIE KHUCIOTBI M KHUCJIOTHI-OKUCIUTEIN
B3aUMOJEHCTBYIOT IIO-Pa3HOMY.

K munepansHbiM KHcnoTam oTHocsiTcsi consHast kuciora HCI, pasbaBiennasi cepHas
kucnota H2SO4, dbocdopnas kucnora H3PO4, nnaBukoBas kucinora HF, 6pomoBogoponnas
HBr u wnonoBomoponnass kuciaorel HI m gp. Takume KuCIOTBI B3aUMOJEHUCTBYIOT TOJIBKO C
MeTaJlJIaMU, PACIOJOKEHHBIMU B PAJly aKTUBHOCTH 10 Bojopojaa. lIpu B3aumojneiicTBuu
MUHEPAIBbHBIX KACIOT C METAJUIAMH 00Pa3yIOTCS COJIb U BOJOPOA;:

MWHepa/ZibHad KNcnoTa + MeTasin = Cofb + H21T

Hampumep, xene3o B3auMOACHCTBYET C COJSIHOM KHUCIOTOW ¢ 00pa3oBaHHMEM XJIOpHA
xenesa (I1): Fe + 2H+Cl = Fe+2CI2 + H20

OcHoBaHusi (THAPOKCHUIBI) — 3TO CJIOKHBIE BEIIECTBA, KOTOPHIE COCTOAT U3 KaTHOHA
MeTaia u ruapokcunbHoi rpymmsl (OH). O6mas ¢gopmyna ocaoBanuii: Me(OH)n, rne Me —
XUMHUYECKUN CUMBOJI METAJLIA, N — UHAEKC, KOTOPBIM 3aBUCUT OT CTETIEHU OKUCJIEHUS MeTaJlla.

OcHoBaHusl TpU OOBIYHBIX YCIIOBUSIX — 3TO TBEPAbIC KPUCTALUIMYECKUE BeliecTBa 0e3
3amaxa, HeJeTydyue, 4yamlie Bcero Oenoro nBera. PacTBopbl mIeno4yeil M3MEHSIOT OKpPacKy
WHJMKaTOpA.

[Ilenoun BCTynarT B peakiuio ¢ JIOOBIMU KHUCIOTHBIMU OKcujamu. HepactBopumbie
OCHOBAHHUSI B3aWMOJICUCTBYIOT TOJBKO C KHCJIOTHBIMM OKCHJIAMH, KOTOPBIE COOTBETCTBYIOT
CUJIBHBIM KHCIJIOTaM.

KucnoTHslif okcusl + ocHOBaHUE = COJIb + BOJIa
Hanpumep: N205 + 2NaOH = 2NaNO3 + H20

[I{es0un BCTYMAIOT B pEAKLHIO CO BCEMU KUCIO0TaMu. HepacTBOpUMbIE OCHOBAHUSI MOTYT
B3aMMOJICHCTBOBATh TOJIBKO C CUJIbHBIMU KUCIOTAMM.

OcHoBaHue + KUCJIOTa = COJIb + BOJa

Hanpumep: Ba(OH)2 + 2HNO3 = Ba(NO3)2 + 2H20

B3auMmopelicTBue OCHOBaHMSL ¢ KUCIOTOM HA3bIBAKOT PEAKIHMEN HEUTPAIU3ALUUA — ITO
YaCTHBIN Cy4yail peakuuu oOMeHa.

OcHoBaHUs1 B3aUMOJICUCTBYIOT C PACTBOPUMBIMHU COJISIMU 110 OOMEHHOMY MexaHu3my. B
pe3yJIbTaTe TaKOM peakiMy JT0KEH BhIACIUThLCA ocanok uiau ra3 (CO2, SO2, NH3).

OcHoBaHME + OB = APYroe OCHOBaHUE + Apyras COJIb
20



Hanpumep: KOH + MgS04 = Mg(OH)2 ! + K2504
[Ipu HarpeBaHUM HEPACTBOPHMbIE OCHOBAHHUS PA3JIaraloTcsl Ha COOTBETCTBYIOLIUN OKCH/T
(cTeneHb OKHUCIICHUSI METaJIJIa OCTAETCsl HEU3MEHHOM) U BOJTY.

Henab: M3y4yuTh OCHOBHBIE XUMUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUHU.

OOopynoBaHMe M MaTepuajbl: XUMHUYECKHE CTaKaHbl, MIMaTellb, Kycouku Qapdopa,
K0J10a-HuCIIapuTeb, BOASHON XOJIOAWIBHUK, BOsTHAs OaHs, ecyaHasi 0aHsi, BEChI, JeIUTEIbHAs
BOPOHKA, 3arps3HEHHBII pPAacTBOP MEIHOrO KyIIOpOCa, 3arpsi3HEHHAsl BOJA, SMYJIbCUS Macia,
YUCTBIA OeH3UH, (hapdhopoBas yamika.

Ilopsinok BbINOJIHEHUSI PA0OTHI:

Otkpoiite BupryansHyro jabopaTopuro XMMUH. Bpibepure B MEHIO pa3zesl CBOMCTBa

HEOPTaHUYECKUX BEIIECTB JIA00paTOPHYIO padoTy CBOMCTBA KUCIOT U OCHOBAHUIA.

OmnbiT Nel. B3aumoaeicTBie KHCJIOT U PACTBOPUMBIX B BO/Ie OCHOBAHUI ¢ MHAMKATOPAMM

Haneiite B mpoOupKy pacTBOp KHUCIOTH uiu 1menouud. K pactBopy
no0aBbTe 2-3 Karu uHAuKaropa. HaOmonalte xapakTepHoe OKpalliBaHUE
uHaukaropa. [loBroputre OMBIT C JIPYrUMU HWHIUKATOPAaMH M JIPYTUMHU
t1f kucnoramm m menouamu. CoCcTaBbTe YPAaBHEHMs PEaKlHii B MOHHOM BHJIE.
- #= Pe3ynbrarhl 5KCrIEpUMEHTOB 0(hopMuUTE B 1aOOPATOPHOM KypHAIE.

OnbiT Ne 2 BzanmopeiictBue pactsopos kuciaot (HCl, H2SO4, H3PO4) u meJioueii ¢
MeTauIaMmu”.

B nBe mpoOupku momecTuTe MO TpaHyle Meramuia (Hampumep, LUHKA). YUTHUTE, 4TO
METaJLIIBI, pacnonomeHHHe B psay Hanpspkenuit ot Li no Ca, o4eHb aKTUBHO (CO B3PBIBOM)
et * B3aMMOJIEUCTBYIOT ¢ KuciaoTaMu. [lo 3TON mpuyYnHE TakuEe peakuuu He
**7 TIpoBOAAT. B o1Hy MPOOMPKY NPUIIEHTE PaCcTBOP KUCIOTHL, @ B APYIYHO —
‘ ~ pactBop meiaoud. HaGmromaiite 3a mpoTekanueM peakmuid. Eciu peakiius
] . HE WJeT, clerka MoJorpelte MpoOUpKY B IJIAMEHH Ta30BOM TOPEIKH.
—_ CpaBHHTE NOJOXKEHUE METaIa B PNy HAIpPSKEHHH METalIoB U HMX
B3aUMOJICMCTBUE C KUCIOTOM WM OCHOBaHWEM. [loBTOpUTE aHAIIOrMYHbIE
OIIBITHI C IPYTUMH METAJUIAMH, KHCIIOTAMHU M PACTBOPUMBIMU B BOJIE€ OCHOBAHUAMMU (ILEI0YAMU).
Hanummure ypaBHEHUs peakuuii B MOJIEKYJISIPHOM BHJIE, COCTaBbTE KPATKHE NOHHBIE YPABHEHUSI.
Pe3synbrarhl 3kcIepuMeHTOB 0(hOPMUTE B JTAOOPATOPHOM KypHAJIE.

OnbiT Ne 3. BzaumoaeiicTBHe a30THOM KHCJI0THI ¢ METAJLJIAMH

B = B npobupky mnonoxwure rpanyny marausa. Ilpuneiite 3% pactBoOp

fﬁ . =% azotHou kucaotel. I[loBropure ombiT ¢ 10%, 20%, 30% u 60%
I i -\\‘;0‘ T pacTBOpamMH a30THOH KMCIOTHL. Hamumire ypaBHeHHMst peakuuii B
o L MOJIEKYJIIDHOM BHUJE, COCTAaBbTE KpAaTKUE HWOHHBIE YpaBHEHUS.
,1,_"’*“‘ % Cpenaiite BbIBOA. Pe3ynbTarbl  SKCNEPUMEHTOB  OQOpMHTE B
o = ;1a00paTOpPHOM XKypHaJe.

OnbIT Ne 4. BzanmMoaeiicTBHe KHCJIOT M LIeJ1049ell ¢ OKCHIAMH METAIIOB
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- — ) B TpH XHMHYECKHX CTaKaHa IIOMECTHTE COOTBETCTBEHHO:
OCHOBHOM, aM(OTEpPHBI W KHUCIOTHBIN OKcuiwl. [lpumeiite B
KOKIBIM  CTAKaH  KOHUEHTPUPOBAHHOW  XJIOPOBOJOPOIHOM

yy i Wy
CAl

@ [t piETE KHACJIOTBl WJIM KOHLEHTPUPOBAHHOI'O pacTBOpa WIEJIOYU H
% — ] . e nepemerranTe cmecs. Eciau peakuus He MAET UK UAET MEUICHHO,
B cMecb  cieayer — momorpetb.  Odopmute  pe3yiabTaThbl

AKCIIEPUMEHTA B JJa0OPaTOPHOM KypHaJIe.

OnpiT Ne 5. BzaumojgeiicTBHe KHCJIOT ¢ OCHOBAHUSIMHM (PeaKkuusi HeMTPaJIu3aum)

[TomectuTe B mpoOUPKY OJIMH HINIATENb HEPACTBOPUMOTO B

BOJIE OCHOBaHMS (Hampumep, TUIAPOKCUA MEAH) WU

¥ Tr ¥ menoub. (Lllemous Hamo okpacutrh 2-3  KarwisiMu
SR dbeHondranenna).

[IpunuBaiiTe pacTBOpP KHUCJIOTHI, IEPEMEMINBAasI CMEChH
@ = J A BCTPSAXMBAaHUEM, 1O  PACTBOPEHHUS  OCajka WU
7 =3 oOeclBeUnBaHUsI MaJIMHOBOW OKpacku ¢eHondranenHa.

o) : - Hanumunre ypaBHEeHHs] peakuuil B MOJIEKYJIIPHOM BUJIE,

COCTaBbTE€ KpaTKHE€ WOHHbIE YypaBHEHHUS. Pe3ylbTarhl
HKCIIEPUMEHTOB 0(pOpPMUTE B TaOOPATOPHOM KypHAJE.
OmnbiT Ne 6. B3aumopaeicTBre KHCJIOT H LIEJ0YEH € CONAMU

‘ [Ipuneiite B mpoOUpPKY pPacTBOP HCCIEIYEMON KHUCIOTHI WIIU
- Few T menoun. JloGaBpTe  pacTBOp COMM M I[epeMellaiire
P fo v BCTPSIXMUBaHUEM cojepxkumoe mnpoOupku. CBepbTe CBOU
= ol HAOJIFOICHHST ¢ TaONHIeH pacTBOPUMOCTH cosieir. Hamwmmre
Y= - YPaBHEHHMS pEaKLMI B MOJIEKYJIIPHOM BU/JIE, COCTaBbTE KPATKHE
% - VMOHHBbIEC YpaBHEHUS. [[0OBTOpUTE OMBIT C IPYTUMH pEaKTUBAMMU.
- Pe3yabpTaTel OKCHEPUMEHTOB OGOpMHUTE B JabOpaToOpHOM

JKypHare.

OmnbiT Ne 7. CBolicTBa aM(OTepHBIX THAPOKCUHI0B

. B npo6upky npusieiite pacTBOPUMYIO COJIb AMFOMUHUS. OCTOPOKHO
ot oo 0o KarjisiM, MpU [EepEeMEIIMBaHUM, J100aBbTe pa30aBIICHHbBIN
) il b | pPacTBOp THMAPOKCHMIA HATpus OO MOSBICHUS OENIOoro Ocajika.
OO0pazoBaBuIMiicss 0CaZ0K pa3feNnuTe Ha ABE MpoOupku. B nepByro
. - OpwiedTe pacTBOpP  COJSHOM  KHUCIOTBI, BO  BTOPYIO —

KOHIIEHTPUPOBAHHBIN pacTBop mienoun. [lepemernaiite pacTBOpHI.
Pesynbrarhl skCiepuMeHTOB 0(DOPMUTE B JIAOOPATOPHOM KypHAJIE.

Bonpockbl kK H”TOrOBOMY KOHTPOJIIO

1. JlaiiTe onpeneneHne MOHATUAM: KUCIO0TA, OCHOBaHME. [[puBenure no 2 npumepa 3Tux
BEILIECTB.

2. IlpuBeaure KnacCUPUKALUIO KUCIIOT.

3. IlpuBenure KIacCUPUKALUIO OCHOBAHUH.
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4. OxapakTepusyiTe XUMHUYECKHE CBONCTBA Pa30aBICHHBIX KUCIIOT.

OxapakrepuzyTe XMMUYECKHE CBOMICTBA OCHOBAHUH.

6. Kakue Buzpl ocHOBaHu# cymiecTByr0T? YeM onn oTinyarotcs? K kakomy BUy
ocHoBaHuit otHocutcst Zn(OH)2?

7. B3auMOAENCTBYIOT JIM OCHOBAHUS C OCHOBHBIMU OKcuaamu? [Ipusennure npumepsl
BEIIECTB, C KOTOPHIMU OCHOBAHHUSI BCTYIAIOT B PEAKIHIO.

8. MOXHO JIM MOJAYYUTh TUAPOKCH]T ATIOMUHHUS C TOMOILBIO B3AUMOJIEHCTBUS AIFOMUHHUS C
BOJIOM?

e

[To oxonwanum paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yJjbTaTax
poJieaHHbIX ONbITOB. OdopMHUTE OTUET O MPOJEIAHHON padoTe.

JlabopaTopHble 3ansiTusa Ne 5 CBoiicTBa coJieil.
Oo0wmmue cBeeHus.

ConsiMu Ha3bIBAIOTCSl CJIOXKHBIE BellecTBa (Gopmysia MOJIEKYJIbI KOTOPBIX, COCTOUT W3
aTOMOB METAJUIOB M KHUCJIOTHBIX OCTaTKOB (MHOTJIa MOTYT cojaepxaTh Boaopon). Hampumep,
NaCl — xnopun Hatpusi, CaSO4 — cynbdar kanpius u T. A. [I[pakTuyecku Bce COMM SBISIOTCS
MOHHBIMU COEMHEHUSIMHU, TTIO3TOMY B COJIIX MEXAY COOOM CBSI3aHbI HOHBI KUCIOTHBIX OCTATKOB
M HOHBI MeTajuia. XUMHYECKUE CBOWCTBA COJIEW OIPENEISIIOTCS CBOMCTBAMU KAaTHOHOB U
aHUOHOB, KOTOPBIE BXOJST B UX COCTAB:

1. HexoTopsle conu pa3iaratorcs pyu NpOKAIMBAHUU:

CaCO3=Ca0O +CO27

2. B3auMOJIeHCTBYIOT ¢ KHCJIOTaMH C 00pa30BaHKEM HOBOM COJIM U HOBOM KHMCJIOTHI. JIjist
OCYIIECTBJIEHUE ITON peakluu He0OX0AUMO, YTOOBI KMCIIOTa Obl1a Oosiee CUIbHAs YeM COJib, Ha
KOTOPYIO BO3JICMCTBYET KUCIIOTA:

2NaCl + H2 SO4 - Na2S04 + 2HCIT.
3. B3aumoieicTBYIOT ¢ OCHOBaHUSIMU, 00pa3ysi HOBYIO COJIb U HOBOE OCHOBAHUE:
Ba(OH)2 + Mg SO4 — BaS041 + Mg(OH)2.
4. B3auMoJeNCTBYIOT APYT C IPYTOM C 0Opa30BaHUEM HOBBIX COJICH:
NaCl + AgNO3 - AgCl + NaNO3 .

5. B3auMonencTByOT ¢ MeTajulaMmu, KOTOPbIE CTOAT B pajly akTUBHOCTH /10 METAJLIA,

KOTOPBI BXOJIUT B COCTAB COJIU:

Fe + CuSO4 -» FeS0O4 + Cul.

[Tonyuyenue coneit. OCHOBHBIE CITOCOOBI OJYUYEHHSI COJIEH:
1. BzaumojeicTBHE KHCIOT C OCHOBAHUSAMH (peaklys HEUTpaIu3alun).
NaOH + HCI1 = NaCl + H20 xnopua Harpus
2. BzauMopelcTBHE KUCIOT C METAJUIAMHU, OCHOBHBIMU OKCHJIAMH U COJISIMHU.
HCl + AgNO3 = AgCl{ + HNO3

3. B3anmopaeicTBUE OCHOBAHUM C KUCIOTHBIMU OKCUIAMH U COJISIMMU.

4. B3auMoaelcTBHE OCHOBHBIX OKCUIOB C KUCIOTHBIMH OKCHJIAMM.

5. BzaumopeiicTBHe IBYX COJIeil MEXTy COOOM.

Heab: U3y4uTh XUMUYECKUE CBOMCTBA COJIEH.

OOopynoBaHMe M MaTepuajbl: XUMHUYECKHE CTaKaHbl, IIMNaTellb, Kycouku Qapdopa,
K0J10a-HuCcIapuTeb, BOASHONW XOJIOAWIBHUK, BOJsSHAs OaHs, iecyaHasi 0aHsi, BEChI, JACIUTEIbHAS
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BOPOHKA, 3arps3HEHHBIN PAacTBOP METHOTO KyIOpOcCa, 3arpsi3HEHHAsl BOJA, SMYJIbCHS Macia,
YuCThINA OeH3uH, papdopoBas vamika.

IHopsiniok BbINMOJIHEHUS PadoOThI:

Otkpoiite BupryansHyto jabopatopuro XMMuu. Beibepure B MEHIO pa3ziell CBOMCTBa
HEOPTraHUYECKUX BEIEeCTB JIabopaTopHyto paboTy CBoiicTBa coeil.

OnpiT Nel. PasiioxxeHue cosieii NIpy HArpeBaHUH

CobGepute npudop, nuzo0paxeHHbIi Ha pucyHke. [lomecTure
B CTEKJISIHHYIO TpYOKy Hccienyemyto conb. [loncoeaunure
TpyOKY, MOJBOJSIIYIO a30T, K MPUOOPY U CUIILHO HarpeuTe
UCCIIelyeMyl0 COJIb B IUIaMEHU Ta30BOM  TOpPEJIKH,
OJIHOBPEMEHHO IpoJlyBasi uepe3 Hee cialblii TOK a30Ta.
HaGnronaiite 3a WM3MEHEHHUAMH, MPOUCXOASIIUMHU  C

UCCIIeIyeMOM COJIbI0 M C BEIECTBAMH B TMOTJIOTUTENbHBIX Mpubopax. [lo pesymapraTtam
HAOJIFOICHUI 3alUIIUTE YpaBHEHHS pEAaKIUid B MOJEKYISIpHOM BHjae. Pe3ynbrarhb
AKCIIEPUMEHTOB odopMuTe B JabopaTopHOM KypHaie. [loBTopuTe ombIT ¢ Ipyrumu

COJIsIMU.

OnbiT Ne2. BzaumogeiicTBre pacCTBOPOB COJIel ¢ MeTALIIAaMHU

[TomectuTte B Tpu TPOOUPKH COOTBETCTBEHHO TPAaHYJIBI
ATIOMUHUSA, TMHKA U Meau. [Ipunelite B KaXIyr0 TPOOUPKY
pactBop cynbdara wHukenas (II). Yepes 1-2 MuHyTH
paccMoTpute conaepxkumoe Mnpooupok. ConmocTaBbTE CBOH
HaOIIOACHUS c ITOJIOKEHUEM METAIIJIOB B
AJIEKTPOXMUMHUYECKOM  PANY  HAOPSOKEHUHM  METaJIOB.

Pe3ynbTaThl 3KCIIEpUMEHTOB OPOPMHUTE B JTaOOPATOPHOM KypHAJIE.

OmnbiT Ne3. “B3anmoneiicTBHe PACTBOPOB COJIel ¢ KHCJI0TAMHU M IIEJT0YAMHA

nly.'“# w

[Tpuneiite B mpoOUpKY pacTBOP HMCCIETYEMOU KHUCIOTHI WU
menoun. JlobaBbTe pacTBOp CONM M IE€peMelIaiTe
BCTPSIXUBAaHUEM cojepxkuMoe npodupku. CBepbTe CBOU
HaO0IeHUs ¢ Ta0auLed pacTBOpUMOCTH cosied. Hamummre
YPaBHEHMsI PpEAKUHUW B MOJIEKYJSIDHOM BHJE, COCTaBbTE
KpaTKue WOHHBIE ypaBHEHHs. [IoBTOpHUTE OIBIT ¢ APYTrUMH

peakTuBamMu. Pe3ynbpTaThl SKCIIEPUMEHTOB 0(POPMHUTE B TAOOPATOPHOM KypHAJIE.

OmnbiT Ne4. BzaumonaencTeie pacTBOPOB COJIEH € COJISAMU

TTrT

e

B npobupke cmemaiite 2 pacTBopa pasHbix cojieii. CBepbTe CBOU
HAOJIIOIeHUSI ¢ TaOIUIEH pacTBOPUMOCTH cojieit. [loBTopuTe ombIT
C JpyrMMH pPacTBOpamu coJie. Pe3ynpTarel 3KCHEPUMEHTOB
odopmuTe B 1a00pPaTOPHOM KypHAJeE.
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Bonpockl K ”TOroBOMY KOHTPOJIIO

JlaiiTe onpeesieHne MOHATUSIM: COJIb, KUCIIAsl COJIb, OCHOBHAS COJIb.

OxapakTepu3yiTe XUuMUYECKHE CBOMCTBA COJIEH

3. Chopmynupyiite ycioBus, IPU KOTOPBIX COJIM MOTYT B3aUMOJCICTBOBAThH C METANIAMHU.
[IpuBenute Tpu npumepa?

4. KakoBbl yCc0BHUS B3aUMOJICUCTBUS coyiell ¢ kuciaotamu? [IpuBeaure Tpu npumepa.

5. 1B kakoMm ciiy4ae coiu MOTYT pearupoBaTh Mexay co0oi? UTo mpu 3ToM mosydaercs?
[IpuBenuTe ypaBHEHHUS TPEX PEAKLUU.

6. Kaxkue criocoObl nonyuenus coneit Bam uzsectusi? [IpuBenure npumepsl.

7. Kak wHaspBatorcst crneayromme comm: Na2SO4, KHSO4, FeOHCI2, ZnCl2,
(CuOH)2S02, KAI(SO4)2? K kakoMy TuITy coJieil OHU OTHOCcsTCs? HanuiuTe ypaBHEeHUS
pEaKLUMM UX MOJIYUYECHUSI HEUTpaIu3aluel COOTBETCTBYIOIIEH KUCIOTh OCHOBAHUEM.

8. Ocy1iecTBUTE 1IENOYKY MTPEeBpaIeHUM:

Cu - Cu0O — CuS0O,; —» Cu(OH);, —» Cu0O — Cu

N —

[Io oxonwanum paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yJjbTaTax
poJieaHHbIX onbITOB. OdopMHUTE OTUET O MPOJIEIAHHON padoTe.

JlaGoparopHbie 3ansaTusa Ne 6 [IpenesibHbIe yrieBo10po/bl.
OOuue cBenenus.

[IpenenbHbIMU  (HACBIIEHHBIMHM)  YTJIEBOJOPOJAMH  HA3bIBAIOT  YIJIEBOAOPOAbI, B
MOJIEKYJIaX KOTOPBIX aTOMBI YTJIEpO/ia CBSA3aHBI MKy OO0 MpOCTOl (OAMHAPHOM) CBSI3bI0, a
BCE OCTAJIbHBIC BAJIEHTHOCTU HACHIIIECHBI aTOMaMH BOJAOPO/IA.

HawnOosiee THIIMYHBINA peACTaBUTENb NPEAEIbHBIX YII€BOA0POI0B - MeTaH CH4 mmpoxo
pacnpocTpaHeH B MPUPOJIe, 00pa3yeTcs NpH Pa3IoKEHUN PACTUTENbHBIX BELIEeCTB 0€3 AocTyna
Bo3lyxa. OH BcTpeyaeTcss B CBOOOJHOM COCTOSIHUM B KaueCTBE NPHUPOJAHOrO Ta3a WU B
PacTBOPEHHOM COCTOSIHUM B HE()TH B BHJIC MOIYTHBIX HEPTAHBIX ra30B. MeTaH — ra3 0e3 1BeTa
U 3amaxa, Jerde BO3AyXa, IJIOXO pacTBOPUM B BOJE, FOpUT ciabocBeTsamuMcs iameHem. C
BO3/lyXOM 00pa3yeT B3pbIBYATYIO CMEChH, SITOBHUT.

XUMHUYECKHUE CBOMCTBA.

MeraH, Kak M BC€ MPEJACTAaBUTEIM JTOr0 psAa, 00JaaaeT HU3KOM pPEeaKIMOHHOU
criocoOHocThiO. Ha MeTaH He eHCTBYIOT HU KUCIIOTHI, HU mmienound. OH He ClTOCOOEH K peakiusam
IIPUCOCANHEHNS.

MertaH nposBISET CIECAYIONIME XUMUYECKUE CBOMCTBA:

1) MeTaH Jierko pearupyer C rajioreHaMu

CH, + Cly — CH,Cl + HCI

N METAR

MOXKCT 1 JaJIbIIC UATH 3aMCIICHHUEC aTOMOB BOAOPOJa aTOMaMHM I'aJIOTCHA

CH.Cl+ Cl. — CH.CLL + HCI

THXHEMETAR

CH.Cls+ Cle — CHCl:+ HCI
TR E TN

CHm oo b

CHCly + €1y, — CClL + HCI

TETPLI W IMETAR
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2) moj IeMCTBUEM BOJSTHOIO Mapa MeTaH MOJABEpraeTcsi KOHBEPCUH
CH,+ H,0 — CO + 3H,

3) B u30bITKE KHciopoa cropaeT 1o CO2 u H20
CH, + 205 — €0, + 2H,0
4) B pe3yabTare NUpoJin3a (HarpeBaHus IpU BICOKOU TeMrneparype 0€3 10CTyIa BO3/1yxa)
MeTaHa B IPOMBIIIJIEHHOCTH MOTYYalOT CaxYy:

CH, € + 2H,
5) npu MPOIyCKaHUH YePe3 METaH dIEKTPUUECKOTo paspsaia 00pasyeTcs aleTUIeH:
WCH, S CH, + 3H,

IMosyyeHue. MeTaH MOKHO TTOJTYYHUTh:
1) HemocpeaCTBEHHO W3 yriepoAa M BOAOPOJAa HA HHUKEIEBOM KaTaju3aTope IpH
temneparype 500 °C:
O+ 2H: — CH,
2) TUIPOSIU30M KapOua aTrOMUHUS

-'"-I||:. 7 IEH'[r — -'ln'"lhl-rH.l' :l'l:. H|

3) CITaBJICHUEM alliCTaTa HATPHUA C IICJI0OYaM

CHLCOOMNa + MNaCrH :- MlaL, 0+ CH,

Heab: N3y4nTh XUMUYECKHE CBOWCTBA MPEJEIbHBIX YIJIEBOJIOPOI0OB Ha MPUMEPE METaHa.

OO0opynoBanMe W MaTepHaJbl: XMMUYECKHE CTAaKaHbl, LINaTeNb, Kycouku ¢apdopa,
K0J10a-ucrapuTeb, BOASHONW XOJIOAWIBHUK, BOAsSHAs OaHs, ecyaHasi 0aHs, BEChI, AeIUTEIbHAs
BOPOHKA, 3arpsA3HEHHBI PACTBOP MEIHOrO KYyNopoca, 3arps3HEHHas BOJa, dMYJbCHs Macia,
YUCTHIN O€H3UH, papdopoBas Jalka.

IHopsinok BbINOIHEHNSI Pa0OThI:
Otkpoiite Bupryanpayto maboparoputo xumuu. Beibepute B meHio pazmen CBoiicTBa
OpraHUYECKUX BEIIECTB JIA00paTOpHYIO padoTy [IpenenbHbie yriaeBOA0OPOIbI.

OmnbiT Ne 1. [TosryyeHne MeTaHa M €ro cBOMCTBA

B dapdopoBoii gaike cmerniaiite 6€3BOIHBIN aleTaT HaTpUs
U MPOKAJICHHBIA efakuii HaTp. [ToMecTuTe cMech B IPOOHPKY.
3akpoiite TMpoOUPKY MPOOKON C Ta300TBOJAHOW TPYOKOH U
3aKpenuTe B JTAOOPATOPHOM INTAaTUBE C HEOOJIBIIUM
" HaKJIOHOM B CTOpOHY HOpoOkH. CHIBHO HarperuTe CMECh.
— [IpoBepuB BBIACTSAIOMINIICS METaH HA YUCTOTY, MOJOKIHUTE
€ro 'y KOHIIa ra300TBoJHOM TpyOku. Ilpomycrure
BBIICJISIOIIMICS MeTaH dYepe3 OpOMHYI0 BOJAYy M pacTBOp I€pMaHraHara Kajus.
Pe3ynbrarhl 3KCIEpUMEHTOB 0(DOPMUTE B JIAOOPATOPHOM KypHAJIE.

OnpiT Ne2. OTHomenune ajnkanoB Kk H2SO4(kxoHir)
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R — —— B  mpobupky mpwiIedTe  HACBHIMICHHBIA  YIJIEBOJOPOA U
B s o KOHIIGHTPUPOBAHHYIO CEPHYIO KHCIOTYy. ComepumMoe MpoOupKU

' C B30aNTHIBAlTE B TEUCHUU 2-3 MUHYT. Pe3ynbTaThl SKCIEPUMEHTOB
g oopMuTe B 1a00PATOPHOM KypHAJIE.

OmnbiT Ne 2. BpomMupoBaHue aJIKaHOB

: B nipoOupky npusneiTe HaCHIIIEHHBIM YTIE€BOAOPOI U 100aBbTE
1 o= HECKOJIBKO Kamelb pacTBopa OpoMa B YETBHIPEXXJIOPUCTOM
w b | yraepoje. Oxiagure npoOUpKy, OIYCTUB €€ B XOJIOAHYIO BOAY, U
e | nepeMelnanTe CMechb BCTPAXMBAHMEM. 3aTeM  IPOOUPKY
- — - OITyCTUTE B TOpsuyto Boay. [logHecuTe Kk OTBEpCTHIO MPOOUPKHU
BJIQKHYIO CHHIOIO JIAKMYCOBYIO OyMaxky. UTO mOATBEpKIa0T
Baiy HabmoneHus? Pe3ynbpTaTel SKCIIEpUMEHTOB 0(pOPMHUTE B TAOOPATOPHOM >KypHAIE

Bonpoce! K HTOrOBOMY KOHTPOJIIO

Kakue yrieBonopo/ibl Ha3pIBaOT MPEACIBHBIMU ?

2. T'omonoruueckuit psjg ankanoB. HazoBure nepsoie 10 nmpeacraBurenei

TOMOJIOTMYECKOTO Psi/ia aJIKaHOB.

UYro Takoe panukan? [lepeuncinre Ha3BaHUS NEPBBIX YETHIPEX PATUKAIIOB.

4. Ha3zoBure nmpaBuia MexlyHapOJHOrO COr03a TEOPETUYECKON U MPUKIAHON XUMUH, B
COOTBETCTBHH C KOTOPBIMA HEOOXOAMMO Ha3bIBaTh YIJIEBOIOPOIBI.

5. Yro takoe nzomep? Hanummre Bce BO3MOXKHBIE M30MeEphI Tekcana. HazoBure nx mo
MEKyHAapOIHOW HOMEHKJIATypE.

6. OxapakTepu3yiTe XUMHUYECKHE CBOMCTBA MPEIEIbHBIX YTIE€BOAOPOIOB.

7. Hanuiure ypaBHEHHS peakui MOCIEI0BATEIBHOIO OKUCIEHNU METaHa OpPOMOM U
HA30BUTE BCE OPOMITPOU3BOIHBIE.

8. Hammmmure ypaBHeHMs peakiuil uzomepusauuu. Hazosure Bce BelecTsa.

9. Hanmmmnre ypaBHEHHUS! TEPMHUYECKOTO Pa3yIoOKEeHUs yrieBonopoaos. Hazosure Bce
BEILECTBA.

10.Oxapakrepu3yiTe CriocoObl MOIYYEHUS TIPEIETbHBIX YTIEBOI0POIOB.

[—

(98]

[To oxonwanmm paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yJibTaTax
IpoJeNaHHbIX ONbITOB. OOpMHUTE OTUET O IPOJAECIAHHON padboTe.

JlaGoparopHble 3ansaTusa Ne 7. HenpenesbHble yriieBoOA0POAbI
OOuue cBenenus.

HenpenenbHbIMH Ha3bIBAIOT YTIIEBOJIOPOJIBI, B MOJEKYJIaX KOTOPBIX HUMEIOTCS aTOMBI
yriiepoja, CBA3aHHbIE JBOMHOMN (3TUIEHOBBIE, AIIKEHBI), TPOMHOM (AllETUIICHOBbBIE, aJIKUHbBI) WU
JIBYMsI IBOMHBIMU (JIM€HOBBIE, AJIKAAUEHBI) CBS3SIMHU.

AJIKeHBbI — YIJIEBOJOPObI, B MOJIEKYJIaX KOTOPBIX MPUCYTCTBYET OJHA JBOMHAs CBSI3b,
oTBeuaroT obuel Gopmyne CnH2n, ankuHbl (MMEIOT B MOJIEKYJIE€ OJHY TPOWHYIO CBS3b) U
ajJKkajgueHsl (CoAepKaT JiBe ABOMHBIC cBs3u) — CnH2n-2
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Hawnlonee THIMYHBIM MPEICTAaBUTEIEM AIKEHOB SIBJISICTCS ATUJICH. DTHIICH - OECIIBETHBIM
ra3 co cJ1aObIM 3aIaxoM, TUIOX0 PacTBOPSIETCS B BOJIE, HO XOPOIIIO - B ciupTe. [ opuT cBeTSIMMCS
miameHeM. C BO3TyXOM ATHJIEH 00pa3yeT B3phIBUATYIO CMECh.

Xumuyeckue cBoiictBa. HemnpenenbHble  yrieBOAOPOJbI  3HAYMUTENIBHO  Oojee
PEAKIIMOHHOCTIOCOOHBI IO CPABHEHUIO C MIPEACIbHBIMU YTIIEBOIOPOIAMH.

1. Tlpu OOBIYHBIX YCIOBUSIX STHIICH JIETKO MPUCOETUHSET XJI0p U OpoMm:
CH,=CH. + Bry; = BrCH,—CH;Br
1 2-AHBpos I TaH

OO6ecnBeunBanre OPOMHOW BOJIbI SIBIISIETCS XapaKTEPHOU peakIueil s HempeaeabHbIX
yIJIEBOJIOPOJIOB.

2. Jlpyroii peakuueit Jyisi paclio3HaBaHUS HEMPEAEIbHBIX YIIEBOJOPOIOB CIYKUT PEAKIIUS

oOecI[BeurBaHusl IEpMaHraHaTa Kajaus B BOJHOU cpe/ie:
H H o

HoC=C—p SME0GMO, by
OH OH
FTHAEHTAHEOT L
3. B mpucyrctBumM KatanuzaTtopa (IUIATHHBI, NAUIagus WIM HUKENS) 3THIEH CIOCOOeH
MPUCOEAUHSATH BOJOPOJ — PEAKUHUS THIPUPOBAHUS.
H.C=CH: + H; - H;C—CH;
ITHREH JTAH
4. I'maparanyst 3TUJIEHA MOXKET IPOUCXOJHUTh B MPUCYTCTBUU CEPHOM KHUCIOTHI WIH

dbochaTHBIX KaTaIM3aTOPOB:

}II }IJ H III
H—{={—H + H{H — H—(Z—{IZ—H
H OH

FTHIHHERI CTTHRT

5. DTuneH TNOrjomaeTcss KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTOM C oOpa3oBaHUEM
STUJICEPHOU KUCIIOTHI:

CH,=CH; + HO—5(H - CH,—CH,—0Q—50:H

[Ipu runponuse S3TUICEPHON KUCIOTHI 00pa3yeTcs cepHasi KUCIOTa U STUIIOBBINA CIIUPT:
CH,—CH.080.H + HOH —» CH,—CH,0H + HOS0,H

TH A RERI CIMAPT

6. B mpucyrctBuu katanmmzaropa (IUIaTHHBI, MaIafvs WU HUKENS) 3TUJIEH CHOCOOEH
PUCOEIUHATH BOJOPOJ — PEAKIMS THIAPUPOBAHHUS.
H.C=CH; + H; - H;C—CH,
ITHEEH T
[IpucoenrHeHne raJoreHoBOA0OPOI0B, BOJbI, CEPHON KHCIOTHI POUCXOJUT MO MPABHIY
B. B. MapkoBHUKOBA. aTOM BOJIOPOJia MPUCOEAUHSIETCS K HanboJiee TuIpOreHu3UPOBaHHOMY
(cBsI3aHHOMY C OOJIBIIIMM YHKCIIOM aTOMOB BOJOPOJA) aTOMY YIJepojia MOJIeKYJibl ojleduHa, a
OCTaBIIMICS (parMEeHT MOJIEKYJIbl — K HAUMEHEE TUAPOreHU3UPOBAHHOMY.
7. Ilpu HarpeBaHuu 1moj OOJIBIIMM JAaBJICHUEM WIM B MPUCYTCTBUU KaTaaU3aTOpa STUIIECH
CIOCOOEH MOJIUMEPHU30BATHCS, T. €. 00Pa30BBIBATH JJIMHHBIE LIETIH MEXIY CO0OI 3a cUeT
pa3pbiBa JBOMHOW CBSI3H:

28



H.C=CH; + H;C=CH; - —CH,—CH;—CH,—CH-

FIEEL ST

OTtHocuTenpHas MOJIEKYJIsIpHas Macca nojaustuieHa nudmensercs ot 20 000 o 1 000 000.
Peakiuu, B pe3ynbTaTe KOTOPHIX 00pa3yrOTCsl COEAMHEHUS, UMEIOIKUE TOT )KeE COCTaB, HO
0ojee  BBICOKYIO  OTHOCUTEIBHYIO  MOJIEKYJSIDHYIO  MacCy, Ha3bIBalOT  pEaKUUSIMHU
MOJIMMEPHU3ALNHU. BEICOKOMOJIEKYIISPHBIE TPOIYKTHI TOJIUMEPU3AIMU HA3BIBAIOT MMOJIUMEPAMH.
[TonyueHnue.
I. OCHOBO 17151 ITOJTyYEHUS STUIIEHA B IPOMBIIUIEHHOCTH SIBJIIFOTCS KPEKUHI-T'a3bl U
MOMYTHBIE HEPTAHBIC Ta3bl, coAepkaitue yrieBoaopoasl Cl - C4; B 4aCTHOCTH, TUIICH MOYKHO
MOJIYYUTh IETUAPUPOBAHUEM STAHA!

HoH H H
H=C—C—H = H—-C=C—H + H;
H H
2. OTmierieHre BOJBI OT ATHJIOBOTO criupTa B mpucyTcTBuu Al203 mpu BBICOKOU

TEMIIepaType WU ACHCTBUM KOHIEHTPUPOBAHHOW CEpHOM KUCIO0TOM pu Temreparype 170 °C
(mpu 140 °C u 1pyroM COOTHOLIEHHUH KOMITIOHEHTOB MOIyYaeTcs AUITUIOBBIN 3(hUp) MPUBOIUT
K IMOJYYEHUIO dTUJICHA!

HoH HoH
S8 17070 ™
H—C—C—H —5—  H—C=C—H
H OH
[IprumeHenne. DTUIEH — Ba)XHEHIIMH MNPOAYKT OPraHMYECKOro cuHre3a. OH CIyKUT

CBIPEM 11 MPOU3BOJICTBA ATUJIOBOTO CIIUPTA, MOJUATHICHA, OKHCU ITUJICHA, YKCYCHOM U
MPOMTMOHOBOM KHCIIOT, ATUI0EH30J1a, KOTOPhIE B CBOIO OYEPE/lb SIBJISIOTCS UCXOIHBIM ChIPhEM
JUUIS1 IPOW3BO/JICTBA Psijia IPYTUX BEILIECTB.

[IpocreitmuM npeacTaBuTeNIeM psija aadKWHOB siBisieTcs anetwieH C2H2. M3 anerunena
IyTEM 3aMEIICHUs B €ro MOJIEKYJIE aTOMOB BOJOPOJa MOXHO TMOJYYUTh APYTHE UICHBI
TOMOJIOTHYECKOTO Psifia YTIIeBOIOPOJIOB ¢ OJHOW TPOHHOM CBSI3bI0. AlleTHIIEH — OeCIIBETHBIN
ras, B YUCTOM BHJIe O€3 3amaxa, IJIOXO PacTBOPSETCS B BOJIC U B OOJIBIIMHCTBE OPraHUYSCKUX
pacTBOpUTENEHN, XOPOIIIO pacTBOpsieTCs B aneToHe. Ha Bo3yxe roput OesbIM CUIIbHO KONTAIIUM
IIaMEHEM; B CMECH C KHCJIOPOJOM TOPUT SIPKUM IIaMeHeM O0e3 KOIMOTH, TeMmIeparypa
KHCIIOPOAHO-alETUIIEHOBOTO MJIAaMEHH IpH 3TOM jgocturaet 6omaee 3 000 °C.

XUMHUYECKHUE CBOMCTRA.
1. AtoM BOJOpOJa, HAXOASAUIUHCA Yy TPOMHON CBSI3U, 00JIaIa€T KUCIOTHBIMU

CBOWCTBAMH U CITIOCOOEH 3aMCIIAThCsI HA MCTAJIJIBI C O6pa30BaHI/IeM AICTUIICHUIO0B:
H—C=C—H + 2Ma -+ Ma—C=C—MNa + H.

AT TIICHHA
HATPHH

2. Ilpm mporyckaHWM aleTWICHa dYepe3 aMMHAdHbI pacTBOp HHUTpara cepedpa
o0OpasyeTcs Oeblii 0CaoK alleTHIICHHIa cepedpa
HoC=C—H + Ag.0 — Ag—C=C—Ag + H,0

Ota peakiusi npuMmeHsercs ais oOHapyxkenus rpynmnbsl =CH, Tak kak oOpasoBaHue
MOTI00HBIX TTPOU3BOIHBIX HEBO3MOXKHO JIJISI aJTKAHOB U aJIKEHOB.
3. Peakuum TmpUCOETUHEHHUS C AallETUJICHOBBIMU YTJIEBOJOPOJAMHU MPOUCXOISAT
3HAYUTEIIBHO JIErYe M0 CPABHEHUIO C STWICHOBBIMU. [IprcoennHenrne Bogopoaa U rajJoreHoB K
AlETUJICHOBBIM YIJIEBOJIOPOAAM MPOUCXOIUT B IBE CTA/INU:

29



H—C=C—H + H; -+ CH,=CH, + H, = CH.~CH,

M
ITHAEH ATHH
H—C=C—H + Br. ~ CHBr=CHBr + Br, -+ CHBr.—CHBr,
1. 2-nmifipnssmen CIA-TE TR POMITAR
4. AneTuIeH CII0COOeH THApPATUPOBATECA B IIPUCYTCTBHHM KaTajlu3aTropa — coJien

Hg2+. Orta peakuus, otkpbitad B 1881 r. M. I'. KyuepoBbiM, SIBIISIETCS TJIABHOM B IPOU3BOJICTBE
YKCYCHOT'O aJIbJIETU/Ia, KOTOPBIN SIBJISAETCS MOJYHNPOAYKTOM [IJIi CUHTE3a YKCYCHOUM KHUCJIOTBHI,
STUJIOBOTO CIIUPTA U Ap.:

H OH H
o He"; H.50, L1 | =Y
H—C=(C—H + HOH ———— H=C=C=H — H—['T—'l'_.,,_H
H

NAHHIDREH VECWTHRH
LnmpT AbEETHA

O0pazoBaBIIUIICS BUHUIIOBBIM CIIUPT U30MEPU3YETCS B AJIbJACTHU/I.
5. Ilpu HarpeBaHuM B NMPHUCYTCTBUM KaTaiu3aTopa (TIOpOIIKA >Kelie3a WM HUKEIs)
aIleTHJICH CIIOCOOCH MOJIMMEPU30BaThCS C 00pa3oBaHUEeM OeH30JIa:

¢
H':'_."' "’*fI:l[
Hf_',,‘c __..r_'l I
H
LRI

[Tonydenue. 1. alleTUIIEH MOTYYAOT U3 MPUPOJHOTO Tra3a:

JHC=CH —

f
20CHy = CsHy + 3H,

2. W3 yris: yrojib CIUIABIISIOT C HETAIIEHOW M3BECThIO B DJIEKTPUUECKHX TIe4ax, B
pe3yibTaTe 00pa3yeTcst KapOou Il KalbIus:

Cald + 3C — CalC; + C0
KOTOPBIN pearupyer ¢ BOAOU, BBIIEIISAS AllCTUIIEH:
':. ih[-.z . EH_..I::I — {.uluﬂ':}'H_l: ' L.:H]

3.u3 He(i)TI/I IMIYyTCM OKHUCIICHU:A JICTKUX YITICBOAOPOIOB.

HpI/IMeHeHI/Ie. AI_[CTI/IJIGH ABJIACTCA OOJHHM H3 Ba)KHEHIIINX IMPOAYKTOB OJIA IMOJIYUCHUA:
YKCYCHOﬁ KHCJIOTBI, 9THUJIOBOI'O CIINPTA, XJIOPHUCTOI'O BUHHWJIA, BUHWJIALICTATA U APYI'UX, KOTOPLIC
B CBOIO OUYCpPCAb HCIIOJIB3YIOT IJIA CHMHTC3a KAaYYYKOB M INIACTHYCCKHX MACC, JICKAPCTBCHHBIX
BCIICCTB. B cMmecu ¢ KHCJIOPOJIOM OH HCIIOJIB3YCTCA AJId CBAPKH U PC3KU MCTAJIJIOB.

Henab: M3yunTh XMMHUYECKHE CBOWCTBA HENPEIENbHBIX YIJIEBOJOPOJIOB Ha MpHUMEpE
ATWICHA U alleTUJICHA.

OO0opynoBanne W MaTepHaJibl: XUMUYECKUE CTaKaHbl, LINaTeNb, Kycouku ¢apdopa,
K0J10a-KucIapuTeb, BOASHONW XOJIOAWIbHUK, BOAsSHAs OaHs, ecyaHasi OaHs, BEChI, AeIUTEIbHAs
BOPOHKA, 3arps3HEHHBIN PAacTBOP MEIHOTO KyIOpOca, 3arpsi3HEHHAasl BOJA, SMYJIbCUS Macia,
YUCTBIN OeH3UH, PpapdopoBas Jalka.
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WX kWD

IHopsinok BbINOTHEHNS PAdOTHI:

OTtkpoiite BupryanpHyro nabopartopuro XxuMuu. Beibepure B MEHIO pa3jesl CBOMCTBa
HEOPraHUYECKUX BEIIECTB JIabopaTopHYI0 paboTy HemnpenenbHbie yrieBog0pOIbI.

OmnbiT Ne 1. ITosryyeHune 3THIIEHA U €r0 CBOWCTB

B xumuyeckoMm cTakaHe IpUTrOTOBbTE CMECH JJIS MOJYUYEHUS STUIICHA, CMEIIaB STUIIOBbIN
CIUPT U KOHIICHTPUPOBAHHYIO CEPHYIO KHCIOTy. B Kkomly momMecTtuTe HECKOIbKO

(‘3‘._ ]

9o

KUMATWIBHUKOB  (KycoukoB  Outoro  ¢apdopa)  mns
paBHOMEpPHOTO KHUINEHHS cMmecu. B konly mnpuneiire
peakimoHHyto cMech. Kosidy co cMechio OCTOPOKHO Harpeure,
ciensd 3a TeM, 4YTOObl BCIEHHUBAIOUIASICA JKUIKOCTh HE
nepedpocuiiach B CKISIHKY Ui ocyleHus ra3oB. [Iponycrure
BBIJICJISIONIMICS JTWJIEH B CTakaH ¢ OpOMHOM BOJIOM.

[IpomyctuTe BBIACNAIONIMIICS 3THIEH B CTakaH C PAacTBOPOM IE€pMaHraHaTa KaJlus.
JlocTanbTe ra300TBOJIHYIO TPYOKY M3 pacTBOpa M IMOAOKIUTE BBIICISIONIUNCS ITHIICH.
Pe3ynbrarel skCiepuMeHTOB 0(DOPMUTE B JIAOOPATOPHOM KypHAJIE.

3.2.2. JlabopatopHsbIii onbIT “IlosrydyeHune aneTnjieHa  ero cBoicTea”.

Cobepure pubop, N300paXkeHHbIN Ha pUCyHKE. B K010y MOMECTUTE HECKOIBKO KyCOYKOB
KapOuIa KaibIus, a KareabHyl0 BOPOHKY JIJIsi O0Jiee CIIOKOMHOTO MPOTEKAHMS PEeaKIuu
IIpUJICUTE pacTBOp xJjopuaa Harpus. [Ipuieiite xnopua HATpus U Cpasy Ke 3aKpOWTE
K0J10y TTPOOKOH.

[IpomycTute BBIACTSAIONIMICS alleTHIIEH B CTaKaH ¢ OpOMHOMN
Bonou. [IpomycTure BhIIETAIONMICA ALETWIEH B CTAaKaH C
pacTBopoM IepMmaHraara Kauus. (CMouYHnTE  TOJIOCKY
(GuIbTPOBATILHOM OyMaru amMMHUA4YHbIM PAcTBOPOM XJIOPHUA
menu (I) u mogHecuTe ee K OTBEPCTHIO Ta300TBOIHON TPYOKH,
U3 KOTOPOM BBIAENSETCA aueTuieH. /[ocTaB ra300TBOAHYIO
TpyOKYy M3 pacTBOpa, MOJ0KIUTE BBIACSIOMIUNACS alETUIICH.

Pe3ynbraThl 3KCIEpUMEHTOB 0(OPMUTE B JIAOOPATOPHOM KypHAJE.

Bonpochbl kK H”TOrOBOMY KOHTPOJIIO
Kakue yrieBomopo/ il Ha3sIBalOT MpeaeabHbIMu? Hanmummre o6yt ¢popMyity s

AJIKaHOB U aJIKMHOB.

Crpoenne, HOMEHKIIATypa U U30MEPUs aJIKEHOB.

[TpuBeauTE KPaTKyIO XapaKTEPUCTUKY (PU3NYECKUX CBOMCTB ATUJICHA.
Kpartko oxapakrepu3yinTe XMMUYECKUE CBOMCTBA AJIKEHOB.

[IpuBenure npuMepsl IPUMEHEHNS AJTKEHOB.

[TpuBeauTe KpaTKyIo XapakTepUCTUKY (PU3NYECKUX CBOMCTB alleTUIICHA.
CrtpoeHne, HOMEHKIIaTypa U U30MEpUs aJIKHHOB.

KpaTtko oxapakTrepuszyiTe XMMUYECKHE CBOMCTBA AJIKUHOB.

IIpuBenure npumMepsl IPUMEHEHUS aJIKUHOB.

[To oxonwanum paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yJjbTaTax
poJieTaHHBIX OMbITOB. OhopMHUTE OTUET O POJICITAHHON paboTe.
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JlaGopaTopHble 3ansiTusa Ne 8. ApomaTuyecKkue yriieBoaopo/bl
Oo01mmue cBereHus.

ApeHaMM Ha3bIBAIOT HUKJINYECKUE YIIeBOA0po bl cocTaBa CnH2n-6, uMeroniue B cocTaBe
3aMKHYTYIO ITOCKYIO COTPSKEHHYIO CUCTEMY CBSI3€H coJepiKalyto (4n+2) p-3JeKTPOHOB, TIe n
=0,1,2... (IIpaBuno Xrokkens). [IpocTedmuM npeacTaBUTENIEM apOMATHYECKUX YTIIEBOIOPOJIOB
WM apeHoB siBiisgeTcs 0en3oa COHO.

ben3zon — GecuBeTHas KUAKOCTH C XapaKTEPHBIM 3aIlaxoM; IJI0X0 PacTBOPSAETCS B BOJIE,
ciupte, dupe, areToHe, JETKO BOCIIAMEHSCTCS U TOPUT SIPKUM KOIITSAIIAM TIJIaMEHEM.

Xumuueckue cpoiicTBa. Mcxoas w3 cTpoeHus OeH30ja, paBHOLEHHOCTH BCEX CBSI3EH
MEXKy aTOMaMu yTJepoja MOXKHO CKa3aTh, UTO OCH30J SIBISETCS YIIEBOAOPOIOM C OOJIBIION
CKJIOHHOCTBIO K PEaKIUsM 3aMEIICHHUS.

OnHako B 0COOBIX YCIOBUAX PEAKIIMU TPUCOCAMHEHHUS BCE )K€ BO3ZMOKHBI.

1. 3aMelleHue aTOMOB  BOJOpPOJA TaJIOT€HAMU  NPUBOJUT K  MOJYYEHHIO
raJIOreHONPOU3BO/IHBIX O€H301a!

g .
CET e HCO= ™
HETEH e NGB
Iif_%';__.-'f_'ll II'L'E.:{__JL"]I

H H

SICH CRR O a0
[Ipu noBbIlIEHHH TeMIlepaTypbl U B MPUCYTCTBUM Katainu3atopoB (A1Br3, FeBr3)
raJIoreHaMHu MOTYT OBbITh 3aMELIEHBI JIBa, TPU U BCE aTOMBI BOJIOPO/IA.
2. [Ipy pEelcCTBUM KOHILIEHTPUPOBAHHOW Aa30THOM KHCIOTOM B CMECHU C CEpPHOMU
KHUCIIOTOM aTOM BOJIOPOJIa B MOJIeKyJie OeH30Ja 3ameHsieTcss Hurporpynmnoit NO2. Orta peakiius
Ha3bIBACTCsI peakluell HUTpOBaHUsl, a 00pa3yrolieecs CoOeIMHEHuE — HUTPOOEH30JI0M.

H
C C
HC® ™CH HC® ™C=NO,
O on OO et O
e g
H H
T o i w0
3. [Ipu neficTBUY KOHLIEHTPUPOBAHHOM CEPHOM KUCITIOTOM aTOM BOJIOPOAA 3aMEIIAETCA

Ha cynbporpynmy —SO3H u o0pasyercs 6eH301Cynb(GOKKCIOTA (peaKys Cyab(QUPOBAHHS).
CoH, + HOSOWH — O HS0H + H.O

4. [Tpu neficTBuM Ha OGEH30J TaJOTE€HONPOU3BOIHBIX MPENEIbHBIX YTIIEBOAOPOJIOB B
npucytctBuM Karanuzaropo (A1C13, H2SO4, BF3) atom Bomopona B OEH30JIBHOM sJipe
3aMeIlaeTcs Ha pauKall:

. : o Al . . .
Cee + CHCl —— C HCH, + HC
WETH ISR
{ TOWE |
3. [Ipu BBICOKOUN Temmeparype MoJ AABICHUEM B MNPUCYTCTBUU HUKEIEBOIO WU

IUIATUHOBOI'O KaTajn3aTopa OEH30J NPHUCOEOUHSAET 3 MOJs BOJOpOJA M MpeBpallaeTcs B
[UKJIOTEKCaH:
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NHEKMIEECARH

6. Eciu cmech GeH3ona um OpoMa MOABEPrHYTHh JCHCTBHIO COJHEYHOTO CBETa B
OTCYTCTBHE  KHCIOpoAa, To OeH301 MpucoenuHseT OpoM W IpeBpaliaercss B

reKcaOpOMIIMKIOTEKCAH
CyHg= 3Br; — C H Brg

\t/
- Br—c” “cZpr
L I+ e
E ] : H—C. _C—H
B O Br
Br
7. 3amelnieHrne aTOMOB BOJIOpOJa B OCH30JBHOM SApE paauKaIaMH TPUBOAUT K

MOJIYYEHUIO TOMOJIOTOB OeH301a. Takoe 3aMelienre npoBosT o peakiuu Opunens—~Kpadrca
(meiicTBUE Ha OEH30JI AKWITATOTCHUAA MPU KaTAJTUTUYECKOM YUaCTUM raJOTeHUIa METalIa):

. CH.CH.
@ + CH,CH,Br ——=, L Hr

e 1 1 FTAnfie

bmmkalmmuM romMojoroM OeH30Ja SBISIETCS METWiIOeH30s (WM Tomyon). BBeneHue
rpynnel — CH3 wnu gpyroii rpynmel (R— u ap) B moinekyny OeH3ona jgenaer Oolee
MOJIBMOKHBIMU aTOMBI BOAOPO/1a B TIOJIOKEHUSIX 2, 4, 6, TO9TOMY B PEAKIMIX 3aMEIIEHUS TOIYOJI

B OTJINYHKE OT OeH30J1a 00pa3yeT Tpex3aMelleHHbIE POU3BOIHBIE:
CH, CH,

Br Br
@ + ABr; — \@ + HEr
Br
CH, CH;
0N N,
@ + 3HNO, B, + 3H0

NO,

B ornmume ot GeH30a TOJIYON W APyrUe roMOJOTH OEH30Ja OKHUCIISIIOTCS PacTBOPOM
IEpMaHraHaTa Kajusi:

CH, 20

_ “TOH
+ 2KMn0y — ¢ 2Mn0; + 2KOH

[Tonyyenue. ApomaTudeckue yriaeBOAOPObI MOMYYalOT IJIaBHBIM 00pa3oM MpHU CyXou
Heperonke kKameHHoro yriid. KamMeHHbIN yrojib HarpeBalOT B KOKCOBBIX Iedax 0e3 jgocryna
Boznyxa o 1 000 — 1 200 °C. B pesynbraTte 00pa3zyroTcsi TBepiable (KOKC), KUIKHUE H
razoo0pa3Hple MPOAYKTHI. JKuaKkuii mpOoAyKT MPEACTaBIIET COO0N YEpHYIO BSI3KYIO CMOIY —
KaMEHHOYTOJbHBIN nerote. IIpu Ttemmneparype 160 —170 °C U3 KaMEHHOYTOJIBHOM CMOJIBI
OTTOHSIETCS] OEH30J U €r0 TOMOJIOTH (TOJIYOJI, KCUJION U Jp.).

Jlpyrum BaXHbIM CBIPDBEM JUISl MOJYYEHUS ApOMATHYECKUX YIJIEBOJIOPOIOB SIBISETCS
He(Th. CyIIHOCTh METO/A MOTYUYEHHUS UX U3 HEPTH 3aKIIF0OYAETCS B TOM, YTO naparHOBas LEMb
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YTIEPOIHBIX aTOMOB YHCJIOM HE MEHEE IIECTH 3aMBbIKAeTCi B IUKJIOT€KCAHOBOE KOJIBIIO,
oOpa3oBaBmIMiACS MHKIOMApaGUH JETHAPUPYIOT JI0 COOTBETCTBYIOMIETO apOMATHYECKOTO
YTJIEBOJ0POAA:

H; H
L L
H.C™ ™CH, HC® ™C
Tl I - = H|" f]'_” + 3H-
H,{ ,_C,LH! HL..,,L_,L H
H, H
ILH RO CdH BEH3mA
WJIN B O0II[EM BUIIE:
CyHay — CHodammdp ) + H;
C Halwmwdr) — O H.,_s + 3H-

OTa peakius KaTaTuTHYECKON apoMaTu3aiuu (WM KaTaAIUTUYecKoro pudopMuHra) Obuia
orkpeitTa H.J[. 3enunckum. B Hacrosimiee BpeMsi MOYTH BCE YCTAHOBKH KAaTaJIUTHUYECKOTO
pudopMuHra paboTaroT Ha MJIATUHOBOM KaTajlu3aTope, HAHECEHHOM Ha OKCH/Jl aTIOMUHUS, TIpU
temmneparype 500 °C non gaBnenuem Boaopoaa 2 — 4 Mlla, a cam npoiiecc nosryyus Ha3BaHUE
watopMHHTa, Uiy pudOpMHUHTa Ha aTIOMOIIATUHOBOM KaTalau3aTope.

B naGoparopun 6eH3071 MOKHO MOJIYYHUThH MOJMMEpHU3AIIeH alleTUIeHa.

IIpumenenue OeH30ma: JUIsl MOJIyYEHHs IJIaCTMAacC, PE3UHBI, JIEKAPCTBEHHBIX CPEJCTB,
KPaCHUTEIIEH.

Henab: M3yynTh CBOMCTBA aPOMATHUYECKHUX YTIIEBOAOPOIOB Ha pUMepe OeH307a.

OO0opynoBanMe W MaTepHaJbl: XMMUYECKUE CTaKaHbl, LINAaTeNb, Kycouku ¢apdopa,
K0J10a-ucrapuTeNb, BOASHONW XOJIOAWIBHUK, BOAsSHAs OaHs, ecyaHasi 0aHs, BEChI, AeIUTEIbHAs
BOPOHKA, 3arps3HEHHBIN pAacTBOP MEIHOTO KyIOpOca, 3arpsi3HEHHAsl BOJA, SMYJIbCUS Maclia,
YUCTHIN O€H3UH, PpapdopoBas Jalika.

IHopsinok BbINOIHEHNSI Pa0OThI:

Otkpoiite BupryanpHyro nabopartopuro XxuMuu. Beibepure B MEHIO pas3jiell CBOMCTBa
HEOPTaHUYECKUX BEIECTB JIA0OpaTOPHYIO paboTy ApOMAaTUYECKUE YTIIEBOAOPO/IBI.

OmnsiT Nel. BpomupoBanue 0eH3oJ1a

Buaumanue! Paboty npoBoauTh B BEITSKHOM mikady! B kpyriogoHHyo K0Ja0y TOMECTHTE
JKEJIE3HBIC OTIWIKU U TIpHIIeliTe OeH3011. B XuMuueckuii cTakan mpuiieiTe BOAy U J00aBbTe
_ HECKOJIbKO KarleJib JIJaKMyca. Y CTAHOBUTE KalleIbHYI0 BOPOHKY.
/7 | B xanmenpHyto BopoHKy mpuieiite OpoMm. Cobepute mpudop,
—. HM300paX€HHBII HA pUCYHKE. B KpyriionoHHYy10 KO0y 100aBbTe
- = no kammam Opom. Ilocme pgoGaBieHMs Bcero Opoma
B . PEaKuHOHHYIO CMeCh HarpeBaiite B TedyeHMH 30 MUHYT Ha
BoAsHOU Oane. [loBbicUTH Temmeparypy BOAsiHON Oanu 10 60-
70°C. Ilpekpatute HarpeBanue. M3 ocTheiBIIEro mnpudopa
nepesielTe )KUAKOCTh B CTaKaH C AUCTUIUITMPOBAHHOM BOJOU. Pe3ynbTaThl SKCriepuMeHTa
odopmuTe B 1a00paTOPHOM KypHAJIC.

OmnbiT Ne 2. [TosryyeHnue HUTPOOEH30J1a
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kW=

-

9.

Buaumanue! Paboty npoBoauth B BBITSHKHOM TiKady! B kpyrimononnyro konOy npumieiTe
KOHI_IeHTpI/IpOBaHHy}O cepHon kuciaory. [lomecture K010y B KpUCTAIU3aTOP CO CHETOM.
o [locremenno  mpu  TepeMENIMBaHUHM  J00aBbTE
: = KOHLIEHTPUPOBAHHYIO a30THYI0 Kuciory. CoOepute
npudop, M300pakeHHbI Ha KapTuHke. llpunelite B
KanejibHyl0 BOpPOHKY OeH3oin. Ilocnme oxnaxneHus
HUTPYIOLIEH CMECH IMOPLUUAMU U3 KalleJIbHOU BOPOHKHU
= =] no06aBpTe OCH30J. DHEPrUYHO TMEpPEMEIIuBas CMECh,
cienure, 4ToObl ee TeMiiepaTypa He nogHumanach Boiiie 60°C. [1ocie npubapiieHus BCero
OeH30J1a JIJIs 3aBEPIICHUS PEAKIMKU KOJIOY TIPU SHEPTUYHOM MepEeMENTMBAHUN HarpeBanTe
B TeueHre 30 MuHYT Ha BojissHOM OaHe. [lo okoHuanuu peakiuu cmech oxiaaute 10 20°C.
[Tepeneiite cmech B cTakaH ¢ OOJBIIMM KOJWYECTBOM BOJbL. Hamwuimure ypaBHeHUe
peakiu HUTPOBaHUs OeH3osa. Pe3ynbrarhl SKCriepuMeHTOB 0(OPMHUTE B TAOOPATOPHOM
KypHaJe.

i)
.|

Y- 15

Bonpocsl K HTOrOBOMY KOHTPOJIIO

Kakue coennnenus Ha3piBatoT apoMatnueckumu? [lpuseanre obuyro Gpopmyiy.
OObsicHuTe cTpoeHHe OeH3017a.

Homenknarypa u uzomepus apoMaTU4ECKUX COCAUHEHUN.

duznyeckue cBOMCTBa OEH30Ma.

XUMHUYECKHUE CBOMCTBA apOMATUYECKUX COCAUHECHUM.

Baxxuetimue romonoru 6en3ona. Kak METHIBHBINA pajiiKai BIMSICT HA XUMUYECKUE
CBOICTBA TOMOJIOTOB OeH3011a?

[TonyueHne apoMaTUUECKUX YTIEBOJOPOIOB

Hanummure crpykrypHble (hopmydibl:a) OeH301a; 0) 3THi0eH305a; B) TOJIYyoJa; I') OpTo-,
MeTa- U Mapa-KCWIOoIO0B; 1) HadTaluHA.

Hanummre ctpykTypHbIe (hOpMYIIbl BCEX H30MEPHBIX YIIIEBOAOPOA0B OCH30JIBHOTO psija
coctaBa C8H10. HazoBuTte ux.

10.Hanumure muist 6eH305a peakiuu (¢ 00pa3oBaHUEM OJIHO3aMEILIEHHBIX MPOU3BOHBIX): a)

OpoMupoBaHus; 0) HUTPOBaHUS, B) cyJbdupoBanus. HazoBure oopasyrommuecs
COEJIMHEHHUSI.

[To oxonwanum paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yJjbTaTax

poJieaHHbIX ONMbITOB. OdopMHUTE OTUET O IPOJICITAHHON paboTe.

JlaGopaTopHble 3aHsaTHA Ne 9 CrnipThl ¥ PeHOJIbI.

OO0mue cBeaeHud.

[Ipou3BoaHBIE YIIEBOAOPOJIOB, B KOTOPBIX OJMH WM HECKOJBKO aTOMOB BOIOpOJA

3aMENIEHbl Ha THUAPOKCOTPYyNIly, HAa3bIBaBIOT CHUPTAaMHU. B 3aBucuMoct OT 4HcIa
TUAPOKCOTPYIII CIIUPTHI AEIIAT HA:

a) OJTHOATOMHBIE, CO/IEPIKAIIUE OJHY THIPOKCOTPYIIIY;
0) MHOT0aTOMHBIE, COAEpPKalIUE IBE, TPU U O0JIee THIPOKCOTPYIIIL.
OnHOAaTOMHBIE CIUPTHI MPEAETBHOTO psijia 00pa3yIOT TOMOJOTHUYECKUI psill, B KOTOPOM

BCE WIEHBI psJia OTIMYAIOTCS Apyr oT Apyra Ha rpynmny CH2. Obmas dhopmyiia 0 JHOATOMHBIX
cnupToB npeaenbHoro psga CnH2n+1 OH.
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XUMHUYECKUE CBOUCTBA.

1. CriupThl JIETKO B3aUMOJIEUCTBYIOT C METAINIMYECKUM HATPUEM:
C,HOH + 2Na — 2C,H;0Na + H,

ITAHDI

2 + 2Na = 2 + H;
'f'T.H OH + INa - {I.H;{}‘-.In L H,
CH.OH CH ™A H O™Na

sraHna-1, 2 AhEHOIAT HATpIA

2. MHOTOATOMHBIE CIUPTHI U (PEHOJT JIETKO B3aUMOJICUCTBYIOT C IIEI0YaAMU:

'[i'.'H OH ¢ INaDH —s EIZH_w.I.']‘N.'.'l +HO
CH.OH CH,ONa
"FH AWH {IZH S Ma
CHOH + 3NaOH — CHONa + 3H,0
CH-OH CH.0Na

U 4+ MathHl — CoH0Na + Ho0

3. CHI/IpTBI BSaHMOIIeﬁCTBYIOT C TaJIOTCHOBOJOPOJaMM:
CH.OH + HBr — CH;Br + H.O
': .{ ) . )
CHOH oha = THYY L oho
CH,OH CH,CI

4. Ilpu peakuuu ¢(HEHOJIOB M UX MPOU3BOIAHBIX PA3pPhIB CBSI3U apOMATUUYECKUN YTIepoa —
KHUCIIOPOJ] TPOUCXOIUT C OOJIBIINM TPYOM, TOTIa KaK peakiys ¢ GpoMOM B BOJTHOM PacTBOPE
MPOXOJUT OBICTPO W MPUBOJUT K 3aMEIICHUIO B OPTO- U MAPanoyIOKEHUH OTHOCUTEIHHO

TUJIPOKCOTPYIIIBI:

OH OH
Br Br
+ 3Br; — + 3HBr
Br

24,0 =T D e

JTa peakuus ABJACTCH KAa4YeCTBEHHOI Ha ¢eHo.I.

5. CnupThl ¥ PEHOJBI PEaruPYIOT C KUCIOTaMU, 00pa3ysl CI0KHBIC YPUPHI

C.H.OH + HO-50,—0H & C.H;~0-50,—0H + H.0
EMCNRA SITHICENAMH HEHD
CH.OH HoO— 01—,
(:.'H{}H F IHO—NO, & H(:?—{J—NEJE r 3H,0
CH.OH H,{C —0—N0,

TRHHHTRAT TAWIEEEHHA

[Tpu B3aumoeicTBUM (PeHosa ¢ A30THOM KUCIIOTOM 00pa3yeTcst TPUHUTPO(EHOT

H OH

Chy P Nk
+ AHO—M, + 3H,0

N,
I G-TpHHHTpsDE HOT



IMonyyenne. OOmMM crnocoOOM  TOJNYYeHHUS CIHUPTOB  sIBIAETCS  0OpaboTka
TaJIOT€HOMPON3BOIHBIX YTIEBOAOPOI0B BOAHBIM PACTBOPOM IIEIIOYH:

CaHyCl + NaOH — C,HOH + NaCl
CH, O CH.OH :
| + 2NaOH — + 2ZMNall
CH,CI CH.OH
Kpome Toro, cnupThl moiaydaroT TUApaTalueil HEeMmpenelbHbIX YTIeBOJOPOJOB U UX
okuciieHrneM. CUHTETUYECKHUE CITUPTHI MOTYUa0T Pa3HBIMU CIIOCOO0AMU:
CO 4+ 2H, — CH.OH
CaHy+ Ho0 — C:HL0H
BaxxHBIM TIPOMBINIUIEHHBIM CTIOCOOOM TIONTydeHHUsT (eHOJIa SIBISCTCS XJIOPHUPOBAHUE
OeH30J1a C MOCIEAYIOIUM THAPOIU30M XJIOPOEH3071a KOHIIEHTpUupoBaHHbIM (40%-M) pacTBOpoM
HIEJIOYH:
Fell,
CoHg + Cly —— 5 CHLOl = H

e 1

S
CoHOH = Malll

CyH;C + MatkH
Oy’

IIpumeHeHne. DTaHO MPUMEHSIOT: AJI MOJYyYECHHs] CUHTETUYECKOrO KaydyKa, YKCyCHOU
KHCJIOTBI, UCKYCCTBEHHOI'0 LIIEJIKA, [I0POXa, JICKAPCTBEHHBIX COCIMHEHUN, IyIIUCTBIX BEILECTB, B
KAueCTBE paCTBOPUTENS, Ui W3IOTOBJICHUS JIAKOB, KPACOK, JIMKEPOBOJAOYHBIX H3ICIIHM.
MeTaHon mNOpUMEHSIOT TpU ToJdydyeHuu Gopmanpaeruaa, >3(pupoB, A MPOU3BOJCTBA
CUHTETUYECKUX BOJIOKOH.

Haubonbiiee KoauuecTBO TIUIEPUHA UIET Ha MPUTOTOBJICHUE TPUHUTpATA TIUIEPUHA,
KOTOPBIN B CBOIO OYEpE]b MIMPOKO MCHOJIB3YIOT I MPOU3BOACTBA AMHamuTa. PactBop 1%-i1
TPUHUATpATa IJIMUEPUHA IPUMEHSIOT B KAadyeCTBE CEPACYHOIO JIEKAPCTBEHHOI'O CPEACTBA.
['MueprH KCMONAB3YIOT B NMMILEBOM NMPOMBIIUIEHHOCTH ISl MOJCIAIIMBAHUS JINKEPOB, BHUH.
Boanbie pacTBOpHI INIMLIEpUHA IIUPOKO IPUMEHSIOT B Map(QOMEPUH U MEIULIMHE, B TONIUrpaduu
JUIS. TIPUTOTOBJIEHUS HEBBICBIXAIOIMIMX KpAacOK, a TakK€ B TEKCTUIBHOM U KOKEBEHHOU

MIPOMBIILJIEHHOCTH.
®eHo ABISETCS HMCXOAHBIM CBHIPbEM JJI MPOU3BOJACTBA JIEKAPCTBEHHBIX BEILECTB,
repOunuoB. M3 ¢enona moaydaroT KarposiaKTaM — OJUH W3 BaXKHEWUIIUX MPOIYKTOB JUIS

IMpOnU3BOACTBA CHHTCTHUYCCKHNX BOJIOKOH.

Heab: M3yYnTh XUMUYECKHE CBOMCTBA CIIUPTOB M (hEHOJIOB.

OOGopynoBaHne W MaTepUAJIbI: XUMHUYECKHE CTaKaHBI, IIMATENb, KycO4dku dapdopa,
K0J10a-UCIIapuTeNh, BOJSHON XOJIOAMIBHIK, BOASHAS OaHs, mecyaHasi 0aHs, BEChI, JCIUTEIbHAS
BOPOHKA, 3arpsi3HEHHBIA PACTBOP MEAHOTO KYIOpOCa, 3arpsi3HEHHas BOJAA, AMYJbCHUS Maclia,
YUCThIA OeH3uH, papdopoBas yamika.

IMopsaaok BbINOJHEHUsS] padOThHI:
Otkpoiite Bupryansnyto naboparopuro XuMuu. Beibepure B MEHIO pas3ziell CBOICTBa

HEOPTraHUYECKUX BEIIECTB JIA00paTOPHYIO paboTy CupThI U PEHOJIBI.
OmnbiT Ne 1 B3aumoaeicTBie CIMPTA ¢ HATPHEM
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B mpoOupky mnpuneiite O€3BOAHBIA OJTWIOBBIM CIHPT.

£ 2 | JlobaBbTe MajleHbKHMI Kycouek Hatpus. I[IpoOHpKy 3aKpoiiTe

— : MpoOKOW ¢ MAaJCHBKON CTEKISTHHOW TpPyOOUYKOH, KOHEI
= Ll KoTopoil orTaHyT. llogoxkoure 4-5 cexkyHna, moka Oyzaer
B Ty BBITECHEH M3  NpOOUPKH  BO3AYX, M  IOJOKIUTE

BBIICIISFOIIHICS Ta3. Pe3yabTaThl SKCIIEpUMEHTOB O0hopmMuTe
B JJaOOpAaTOPHOM >KypHAJIe.

OnbiT Ne 2. OkucieHue CIUPTOB

Buumanue! Paboty npoBoauTh B BHITSKHOM 1iKady! B 1Be npoOupku HajlelTe XpOMOBYIO

cMmech. B nepByto npoOUpKy npu BCTPSIXMBAHUU MPUIIEHTE 3THIIOBBIN criupT. Bo BTOpyIO

OpoOMpKY TMpU  BCTPSAXUBAHUM IpPWIEHTE TenTaHou-1.

M Pe3ynbTarhl 3KCHEpUMEHTOB OQopMHUTE B 1a0OpaTOPHOM

A2 s xKypHaie. IIpumedanue. IIpu OKUCIEHUM IIEPBUYHBIX

! aJIKAHOJIOB XPOMOBOM CMECBIO O0pa3yrOTCsl ajdbAECTUAbl WIH

o U KapOOHOBBIE KHCIOTBL. OOpasyromuecs albJIeTHUIbl IS

N VCKJIFOYEHUS JAJbHENILIEr0 OKUCIEHUS JOJDKHBI YIAIAThCS U3
. PEAKIMOHHOM MacChl OTTOHKOIA.

OmnbiT Ne 3. Ilonnyuenne ci0xHbIX I3PUPOB

Buaumanue! Paboty npoBoauts B BHITsDKHOM 1iKady! Cobepure mpubdop, n3o0pakeHHBIN
Ha PUCYHKE. B KpyriiogOHHOHN K0j0€ CMelIalTe JEASHYI YKCYCHYIO KHCIOTY, CIIUPT U
KOHIICHTPUPOBAHHYIO cepHYIO Kucioty. KonOy Harpeiite
JI0 KUIIEHU Ha recyaHoi 0ane. HMXHUM CI10# JKUIKOCTH
'} 4 U3 JIOBYIIKKM TEPUOJUYECKH CIIUBaUTE — 3TO BOJA,
' BEPXHUU CJIOU NIEpPEIUBANTE B KaIleJIIbHYIO BOPOHKY U I10
el KaruisiM BO3BpaliaiTe B peakiMoOHHYI0 Koyi0y. OxiaguTe
( - PEaKIMOHHYI0 CMECh IO KOMHATHOW TemIepaTypbl U
— nepesenTe ee B IeTUTEIbHY0 BOPOHKY. CMemanTe cMech
C BOJIOW M OTJECIUTE BEPXHHM CIION KUJIKOCTH. YUTHTE, UYTO MOJy4YeHHBIN 3up Oyner
colepkaTh NPUMECH KHUCJIOTHI W BOJbI. Pe3ynbTarbl 3KCHEpUMEHTOB oOdopMuTe B
1ab60paTOPHOM KypHAJIE.

OmnbiT Ne 4. KayecTBeHHAsi peakuusi HA IIMLIEPUH

~ . B mpobupky npueiite Boaublii pactBop cyibdara meau (I1) u pactBop
~ menoun. K oOpazoBaBieMycsa 0caiKy NPUIEHTE HECKOJIBKO KaIlellb

= U MHOTOAQTOMHOTO CHHpPTa M CMECh MEepEeMEIIaiTe BCTPSIXUBAHHCM.

@ = Pe3ylbTaThl 5KCIEPUMEHTOB 0POPMHUTE B JTa0OPATOPHOM JKypHAJIE.

OmnbiT Ne 5. KauecTBeHHasi peakuusi Ha (peHOJI
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B Tpu npoGupku moovepenHo npuiieiTe pacTBopsl GeHoIa, M-Kpe3oa
U n-kpe3ojia. B Kaxaylo W3 HHX J00aBbTE€ IO HECKOJBKO Karelb
xnopuna sxeneza (III). PesynmpraTel skcnepumMeHTOB odopMUTE B
m = 11a60pPaTOPHOM KypHAJIE.

OmnbiT Ne 6. BpomupoBanue ¢enosa

B npoOupky npuseiite BogHblid pactBop penona. [Ipu BCTpsixuBaHuM 1o

KamsiM J1o0aBbTe OpomHYI0 Boay. Kakoi mpoaykT oOpasyercss mpu

= 5 NelcTBUU W30bITKa OpoMHOW BOJbI Ha TpuOpomdenon? CocraBbTe

= - ypaBHEeHHE peakuuu. Pe3ynbTarhl 3KkcnepuMeHTa odopmHTE B
1a00paTOPHOM JKypHaJe.

Bonpocsl K HTOrOBOMY KOHTPOJIIO
Kakue coenqnHeHns Ha3bIBalOT CIIUPTAMU?
Knaccuduxkarus u HomeHkaaTypa cnupTtoB. KakoBbl paznuuuns Mexay nepBUYHBIMH,
BTOPUYHBIMU U TPETUYHBIMU CIUPTAMU
du3nyecKrue CBOMCTBA CIIUPTOB.
XUMHAYECKHE CBOMCTBA CIIUPTOB.
[lony4yeHnne ciupToB.
[IprumeHenue crupToB.
Hanummure crpykrypHbie (GopMysbl OyTHJIOBOTO CHHMpPTa W HA30BUTE€ HUX COIJIACHO
MEKIYHAPOIHOW HOMEHKIIATypeE.
8. Hamumure cTpyKTypHBIE (POPMYIIBI CIETYIONIUX OAHOATOMHBIX CIIUPTOB:
2-METUINPOIAHOJI-2
2,3-TMMEeTHIIIEHTAaHOJI-3
2,4,4-TpUMETUITICHTaHOI-2
2,3-muMeTHII0y TaHOJI-2

N —

NownkWw

[To oxonwanmm paboTel chopmynupyiite BbIBOA, OCHOBBIBasICh Ha pe3yjbTaTax
IpoJeNaHHbIX ONbITOB. OOpMHUTE OTUET O IPOJECIAHHON padoTe.

JladopaTopHbie 3ausaTusa Ne 10 Anbaeruabl 1 KeTOHBI.

JladopaTopHsie 3ausiTusa Ne 11 KapOoHoBbie KMCJIOTHI
OO0mue ceenenus.
Kap6oHOBBIE KHCIOTHI — 3TO NMPOU3BOAHBIE YIJIEBOJAOPOIOB, B MOJEKYJaX KOTOPBIX
COJICPXKHUTCS OJIHA WIIH HECKOIbKOKapookcunvHulx Tpynn COOH. KapOoHOBBIE KHCIOTHI MOTYT

39



OBITh HACBHIIIICHHBIMU (TIPEACIIBHBIMHI) M HEHACHIIIIEHHBIMU (HETIPEIeIbHBIMH ), COJEPKAIIMMU B
MOJICKYyJIaX JBOWHBIC WM TpPOWHBIE CBs3U. YWCIO KapOOKCHUIIBHBIX TPYIIT B MOJIEKYJIE
ONPENECISAIOT AKTUBHOCTh  KHUCJIOTHL.  Pa3mnuaroT  OJHOOCHOBHBIE, JBYXOCHOBHBIE U
MHOTOOCHOBHBIE. KapOOHOBBIE KUCIOTHI MOTYT BKJIIOUATh U APYyrue (yHKIIMOHATbHBIE TPYIIIIHI.
Bce kapOoHOBBIE KMCIOTHI 1TOJ00HO HEOPraHUYECKUM KHUCJIOTaM 00Jaal0T KUCIOTHBIMU

CBOMCTBaMU U MPHU JUCCOIUAIIMHU 00Pa3yIOT HOHBI BOJIOPO/IA.

XHUMHUYECKHE CBOMCTBA
1. KapOoHOBBIE KHCIIOTHI PEarupyroT ¢ aKTUBHBIMHU METaJlJIaMH, UX OKCHUJIAMU U IEeJI0YaMHu:
HCHCOOH + 2K 2CH,CO0K + H.
AAIETHT EdMHEH

S0

H;{:_{:\‘O‘H
ACH,COOH + Mg — Mg+ HO
o
H.JL—C

*0

AIFETAT MATHHA
CHyCOOH + NaOH —» CHCO0MNa = HyO
ALCTAT HATPHIA
2. KapOoHOBBIE KHCIOTHI BCTYNAIOT B PEAKLIUU 3aMELIEHUS THIPOKCUIA KAPOOKCUIBHOU
rpynnsl. 3aMelieHne TUAPOKCHUIA OCTaTKOM CHUpPTa MPUBOAUT K OOpa30BaHHUIO CIOKHBIX

3(upOoB:

-p"'-':l Fes 4 19'{]
HO—CT +HI—0—CH. HC—CF + H0
o 0—C.H,
YECYCHOITH.INHLLH '|I1:'J||'|

CETHNANETAT)

Takasi peakusi Ha3bIBaeTCsl peakuueil dTepupuranum.
[Ipu pelicTBUM Ha KHUCIOTY aMMHUAKOM MPOUCXOJMUT 3aMEIIEHUE THUIPOKCHIIA

KapOOKCHIIBHOM CpYyIbI OCTaTKOM aMMHMaKa — aMUHOTPYIIION —NH2:
':'-':I r=a .ﬁl{}
HO—CS  +H—NH, = HC=C] +HO
OH; NH;
AMIFLY YEEY CHOMA KHCFTR

3. HpI/I BOCCTAHOBJICHHHU  KHCJIOT O6p8.3YI-OTCH COOTBCTCTBYHOINUC  AJIBACTHUABI:

(] < ATH L]
HO—Co oH, % Ho—C0 110
OH H

vEEYCHEH
AfNkaeTHI

[Tomyyenue KapOOHOBBIX KUCIIOT.
[lepBUYHBIE CIUPTHI OKUCIIAIOTCS Y€pPE3 CTAINI0 00pa30BaHUs aJlbJICTHU/IOB:

[Eu]] [Ca]
R—CH,O0H —s |t—-.;_|'—H — R—C—0H

] (]
esb: U3y4yuTh XUMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.
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OO0opynoBaHne W MaTepUAJIbl: XUMHUYECKHE CTaKaHbI, IIMATENb, Kycouku dapdopa,
K0J10a-UCIIapuTeh, BOASHON XOJIOAMIBHUK, BOSHAS OaHs, mecyaHasi 0aHs, BECHI, JCIUTEIbHAS
BOPOHKA, 3arpsi3HEHHBIM PAcTBOP MEIHOTO KYyMNopoca, 3arps3HEHHAs BOJA, AMYJbCUS Macia,
YUCThIN OeH3UH, PpapdopoBas yalika.

IHopsinok BbINOIHEHHSI Pa0OThI:

Otkpoiite BupryansHyto naboparopuio XxuMuu. Beibepure B MEHIO pas3ziesl CBOICTBa
OpPraHMYECKUX BEILECTB J1abopaTopHyo padoTy KapOoHOBbIE KUCIOTHI M X IPOU3BOHBIE

OmnbiT Nel. Peaknus “cepeOpsiHOro 3epKajia” MypaBbMHOM KHCJIOTHI

: B o6e3xupennyro nmpoOUpKy NpuiieTe pacTBOp HUTpaTa cepedpa.
=5 OCTOpOXHO, TIO0 KAIUIIM IIPH BCTPSIXUBAHUH MTPUOABISIHTE PacTBOP
B | aMMHaKa, TMoKa OOpa3yIOUIUIiCs CHayalia OCaJO0K IMOJHOCTHIO HE
=F e pactBopuTtcs. K monmydyeHHOMY O€CIIBETHOMY pacTBOpPY NpHUOaBbTE
- HECKOJIbKO Karejdb MYpPaBbUHOM KHUCIOTBI. OCTOPOXKHO Harpeiure
NpOOUPKY B IMJIAMEHU TOPENIKH. Pe3ynabTaThl SKCIIEPUMEHTOB 0hOPMHUTE B TAOOPATOPHOM
KypHaJe.

OnbIT Ne 2. Peakuus dtepugukanuu’.

Buaumanue! Paboty npoBonuth B BEITshDKHOM 1ikady! Cobepure npudbop, n300pa>keHHbIN
Ha PUCYHKE. B KpyriogoHHOHN K0j0€ cMelaiTe JNeAsSHyI0 YKCYCHYIO KHCIOTY, CIIUPT U
: KOHIICHTPUPOBAHHYIO CepHYyI0 Kucioty. Konby Harpeite 10
KUIEHUs Ha mnecuyaHo Oane. HwkHUN cnoil XKUAKOCTH U3
JIOBYIIKH MEPUOJUYECKH CIIMBAUTE — 3TO BOJA, BEPXHHUU CIIOU
MEPEIUBANTE B KAIlEJIbHY BOPOHKY Y MO KaIlJIIM BO3BpAIlaliTe B
peaKkUMOHHYI0 KojJ0y. OXJjaguTe peakiHOHHYI0 CMeCh 10
KOMHATHOM TeMIIEpaTyphl U MEPEIICUTE €€ B ACIUTEIbHYI0 BOPOHKY. CMelIaiTe cMech ¢
BOJIOM U OTHEIWUTE BEPXHUU CJIONW KUAKOCTU. YUTHUTE, YTO TOJYYEHHBIH 3up OyaeT
colepkaThb MNPUMECH KHUCJIOTHI M BOJbI. Pe3ynbTarbl 3KCEpUMEHTOB oOdopMuTE B
1ab0paTOPHOM KypHAJIe.

OmnbiT Ne3. BeigesieHre BbICIINX KAPOOHOBBIX KHCJIOT U3 MbLJIa

B Xumuyeckuid CTakaH IIOMECTUTE MBUIO U IPUJICUTE
e JUCTUILTMPOBaHHYI0 Boay. CMech HarpeiTe Ha BOASHOWN OaHe 10
. | MOJTHOTO pacTBOpeHust Mbuia. Jlo0aBbTe pa30aBICHHYIO COJISHYIO
e F Lo KHUCIIOTY W IPOJOJKANTE HAarpeBaTh CMECh J1I0 0Opa3oBaHUs JIBYX
ap - cioeB. [laiiTe cTakaHy OCTBITh M TIOCTABBTE €T0 B KPUCTAILIA3ATOP C
= - = XOJIOOHOM BOJOM. Pe3ynbTaThl 3KCIIEPUMEHTOB U CBOM PAaCUEThI
odopmuTe B 1a00PaTOPHOM KypHAJIC.

iimm
: i

OmnbiT Ne 4. CBoilicTBa 0J1eMHOBOM KUCJI0THI (B3aumoaeiicteue ¢ Br2 u KMnO4)”.
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‘ B npobupky npuneiite OpOMHYIO BOAY W OJEHMHOBYIO KHCIIOTY.
i = Cmech sHepruuHo B36onTalite. B mpoOHMpKy mHpuieiiTe pacTBop
' NepMaHTaHaTa Kaiusl W OJEHMHOBYIO KuCIOTy. CMeCh SHEPTUYHO
S nepemeniaite. Pe3yapTaThl AKCIIEPUMEHTOB W CBOM PacUeThl
‘ odopmuTe B 1a00PATOPHOM KypHAJIE.

Bonpockl K ”TOroBOMYy KOHTPOJIIO

1. Kakwue BemiecTBa Ha3pIBatoT kKapOOHOBbIMU KucioTamu? Kakas ¢pyHKIMOHaIbHAs rpyIna
y KapOOHOBBIX KUCIIOT?

2. Knaccudukanus kapOOHOBBIX KHCIIOT.

3. Yro ompenensieT akTUBHOCTh KapOOHOBOM KUCIOTHI? MOryT 1 KapOOHOBBIE KUCIIOTHI
BKJIFOUaTh B ce0s Apyrue GyHKINOHATBHBIE TPYIIIbI?

4. Homenknatypa kapOOHOBBIX KucOT. [IpuBenuTte popmysisl mepBhIX 5 KapOOHOBBIX

KHUCIIOT.

dusnueckre cBONCTBA KAPOOHOBBIX KHUCIIOT.

[Tomyuenne kapOOHOBBIX KHCIIOT.

XHUMHUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

[TpumeHeHne KapOOHOBBIX KUCIIOT.

© N W

[To oxonyanuu pabotsl chopmynupyiite BoiBOa, OCHOBBIBAsICh Ha pe3yJibTaTaxX MpPOJeIaHHbIX
onbITOB. OdopMHUTE OTUET O IPOJEIAHHON padoTe.
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