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COOpHHMK METOAMYECKUX YKa3aHHUM K JJA0OpaTOPHBIM pabOTaM MPAKTUYECKUM 3aHs-
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00pa3oBaTeIbHOE YUPEIKICHHE « ABTOMEXaHUYSCKUI KOJLIEIK»
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1. TMosicHUTEIBbHAA 3aMUCKA

HaCTOSIHII/IG MCTOANYCCKUC PCKOMCHAAINU MMPECAHA3HAYCHBI JJIA O6y‘-IElIOHlI/IXC$[j B KAa4YECTBEC
MPAaKTUYECKOTO MOCOOUS TPH BBIMOJHEHUH JIAOOPATOPHBIX pa0dOT M MPAKTHYECKUX 3aHIATUH pabo-
yeit mporpammbl «OJII1.03 Xumus» u npeaHazHaudeH A ooyyaromuxcs o npodeccun 23.01.17
«MacTep 1Mo peMOHTY H 00CIYKUBAHHIO ABTOMOOHIE»

B cooTBeTcTBUM ¢ y4eOHBIM IIIaHOM, Ha u3yueHue yueOHoi aucuumianasl « OI1.03 Xu-
mus» otBoauTcs 41 yac Ha 1 Kypce, U3 HUX Ha J1abopaTopHble pabOThI M MPAKTHUECKUE 3aHATHS -
14 4gacos.

HCJ'IB JaHHBIX MCTOAUYCCKHUX YKaSaHHﬁZ

- OKa3aHHE MTOMOIIH CTYJCHTaM B BBITIOJIHCHUH JTA0OPATOPHBIX M MPAKTHYECKUX padOT M0
nuciumuimae «OJII1.03 Xumusy.

- CIIOCOOCTBOBATH OCBOECHHUIO OOIIMX KOMIIETCHIIHIA:

OK 01.Bb16upath ciocoObl perieHus 3a1a4 NpopecCUOHaNbHOM 1€ATEeIbHOCTH IPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEPIPETaluu HHpopMa-
IIMH, 1 WHPOPMAIIMOHHBIE TEXHOJIOTHHU ISl BBIMOJHEHUS 3a7a4d Npo(ecCHOHAIbHON e TeIbHO-
CTH.

OK 03. [TmanupoBaTh U peaar30BbIBaTH COOCTBEHHOE MPOQPECCHOHATBHOE W TMYHOCTHOE Pa3BH-
THE, TPEATNPHHUMATENBCKYIO AEATEIBHOCTD B IPOQEeCCHOHATIBHON cdepe, UCTI0Nh30BaTh 3HAHUS
10 (PMHAHCOBOW TPaMOTHOCTH B Pa3IMYHBIX KH3HEHHBIX CHTYAITHIX.

OK 04. DddexTrBHO B3aUMOAEHCTBOBATh U paboTaTh B KOJUIeKTHBE U Komanae OK.5.ucnomnp3o-
BaTh MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH B MTPO(ECCUOHATBHON 1EATEIbHOCTH

OK 06. IIposBisTh rpa’KJaHCKO-IATPUOTUYECKYIO MO3UIUI0, JTEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIIEYEIIOBEUECKUX IICHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHH3AIUN MeKHAIIMOHAIBHBIX u MEXPEeTUTHO3HBIX OTHOIICHUH.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH CpeIbl, pecypcocOepeKeHnI0, MPUMEHSTh
3HaHUA 00 U3MEHEHUHU KIIUMaTa, MPUHIIUITBE OepEXINBOTO MPON3BOACTBA, 3((HEKTUBHO AEHCTBO-
BaTh B YPE3BBIYANHBIX CUTYyAIIUSIX.

JlabopatopHble pabOTHI U MPAKTUUECKHE 3aHATHUS TPOBOISTCS C IEJIbI0 CUCTEMATHU3AlUU U
yriyOJIeHUs 3HAaHUMU, MOMYYeHHBIX npu n3ydeHuu aucuuiiuabl OI1.03 xumusi, mpakTudeckon
0oTpaboTKe 00yYaroIIMMHUCA HABBIKOB IO BBIMOJTHEHUIO XUMUYECKOTO SKCIEPUMEHTa, 3aKperuie-
HUE TEOPETHUECKUX 3HAHUH, a TaK K€ 03HAKOMJICHHE C OpraHu3anueil pabodyero mecra, TeXHO-
JIOTHYECKUM 00OpYyJOBaHHWEM U MHBEHTApeM, MpaBWJIaMU TEXHUKU 0€30MacHOCTH MpU padoTe B
KaOMHEeTe XMMHH BBINIOJHEHHE Ja0OpaTOpHBIX PadOT M MPAKTUYECKUX 3aHSITHHA HAIpaBlIEeHO Ha
dbopMupoBaHUE CaeTYIOUIUX YMEHUI:

BBINOAHATE XMMUYECKUN SKCIIEPUMEHT I10 PACIO3HABAHUIO BAXKHEHIINX OPraHUYECKHX U
HEOPraHWYECKUX BEIIECTB, IMOJYYECHHIO KOHKPETHBIX BEILIECTB, OTHOCAIIMXCS K H3YYEHHBIM
KJIaccaM COEIUHEHUHN
o [TpoBOIUTH pacdeThl M0 XUMUIECKUM (HOpMYJIaM U YPAaBHEHHSIM pEaKIuii
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J OcCyImecTBIATh CAMOCTOSATENBHBIN MOUCK XUMHYECKOH MH(POPMAIMK C UCTIOIB30BaHUEM
Pa3IMYHBIX HCTOYHHUKOB (CIPABOYHBIX M3/1aHUI, KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTep-
HeTa), MCIOJb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JUII OOpabOTKH M Tepenadyd XHUMUYECKOu
MHPOPMALIUY U €€ TIPEICTaBICHUS B pa3IMYHbIX (hopMax

J Hcnonp3oBaTh MproOpeTeHHBIC 3HAHUS U YMEHHUS B IIPAKTUYECKON JIESATEIBHOCTH U T10-
BCEIHEBHOW KHU3HH.

B pesynbrare BoIoHEHUS 1a00paTOPHBIX padOT M MPAKTUICCKUX 3aHITHHI MO TUCIIUILIN -
He «OI1.03 XuMus » CTYJICHTbI JJOJKHBI:

- 3HATb

- OCHOBHBIE KIJIACCHI HEOPTaHWYECKUX M OPraHWYEeCKUX COSAMHECHUU, WX KIacCH(HKAIUIO,
CBOICTBa, THMBl XMUMHUYECKUX PEAKIUi, OCHOBHBIE CIIOCOOBI MOTYYESHHsI HEKOTOPBIX BEIECTB,
UX MPUMEHECHHE

- Teoputo 2JIEKTPOIUTHUECKON AUCCOLUALINH,

- miepuoauyeckuil 3akoH u Ilepuognueckyro cucremy .M. MeHneneeBa ¢ mo3uIuii COBpEMEH-
HOM TEOpUU CTPOEHHUs aToMa

-Teoputo xumuueckoro crpoenus A.M.byTiepoBa, COBpeMEHHbIE TPEACTABIIE - 0 CTpoe-
HUU OPTaHUYECKUX BELIECTB

- IpaBWJIa TEXHUKHU 0€301aCHOCTHU IpU paboTe B XMMHUUECKOH J1abopaTopuu
-yMeThb

- MPOBOAWTH PEAKIMM HOHHOTO OOMEHAa W KayeCTBCHHBIC PEAKIUU HOHOB, OTPEICISIThH
PEeaKIMIo Cpeibl B paCTBOPAX MPHU MOMOITY UHANKATOPOB

- OXapaKTEpPU30BBIBATh CBOWCTBA META/UIOB Ha OCHOBAaHUM UX TOJokeHus B Ilepronnueckoi
cucreMme JI.M1.MenaeneeBa u 21€KTPOXUMHYECKOM Py HAIPSDKEHUM METAIIIIOB

- IPOBOJUTH pPEaKUUHU Ja0OPATOPHBIX CIIOCOOOB IOJIyYEHHs] HEKOTOPhIX OpraHMYeCKHX Be-
11ecTB (aJbJIETHI0B, CIIOKHBIX 3(UPOB U Jp.)

- pacro3HaBaTh OpPraHUYECKHE BEIECTBA O MPOTrpaMMe) Ha OCHOBE UX CTPOEHUS U CBOMCTB

- ONUCHIBATH CBOMCTBA OPraHMYECKHUX BEILECTB, COCTABIIATh YPaBHEHUS PeaKLUi

- pelaTh pacyeTHbIe U pacueTHO-3KCIIEPUMEHTAIbHBIE 33/1a4H

- YTOYHSATH L€ U ONPENENATh 3aa4i SKCIIEPUMEHTa B COOTBETCTBUU C MHCTPYKIMEH, HaOIIO-
JaTh, aHAJM3UPOBATh, YCTAHABIMBATH MPUYMHHO-CIIEICTBEHHbIE CBSI3M, 0000LIATh MOJIyYeH-
HbI€ Pe3yJIbTaThl U JeJaTh BBIBObI IIPU BHIOJHEHUN XUMUUECKOT0 SKCIIEPUMEHTa

- MOZIETIUPOBATh MOJIEKYJIBI OPTaHUYECKUX BELLIECTB

- IPUMEHSATh TEOPETUYECKHE 3HAHUS JUISl peIIeHUs] KOHKPETHBIX MPaKTHUECKUX 3aJJaHuN

-COCTaBJISITh TUIaH SKCIIEPUMEHTA MO0 UHCTPYKIUH, BBITIOIHATH OTYET B COOTBETCTBHH C TpeOO-
BaHUSMU, PEABSIBISIEMBIMU K 0(DOpPMIIEHUIO 1a00PaTOPHBIX U MPAKTUYECKUX PadOT.

BJa/IeTh NMPAKTHYECKMMHM HABBIKAMH TIPABUJILHOTO OOpaIeHuss ¢ XUMUYECKHUMH DEaK-
TUBaMHU U 000pPYyI0BaHUEM, BBITOJTHEHUIO XUMHUYECKOTO IKCIIEPUMEHTA 110 HHCTPYKIIMH B COOT-
BETCTBUU C MPaBHJIaMU 10 TEXHUKE O€30MaCHOCTH, M3rOTaBIMBaTh MpocTeiiiee 00opyaoBa-
HUE, HEOOXOAMMOE Il MPOBEIACHUS XUMHUYECKOTO KCIEPUMEHTA, M300pakaTh MPOBEICHUE
9KCIIEPUMEHTA B BUJIE PUCYHKOB, TaOJIHII, JUArpaMM; CaMOCTOSITeIbHOM paboThl ¢ yueOHOM Ju -
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TepaTypoil (Y4eOHHKH, CIIPaBOYHUKH, HHTEPHET-PECYPCHl U Jp.) MPU PEIICHUH KOHTPOJIBHBIX

BOITPOCOB

1. Ilepedens J1aGopaTOPHBIX PA00OT M NPAKTHYECKHUX 3aHATHII- 1 Kypc

HaunmenoBanue pasnenoB, TeM | Ne | Tembl 1a00paTOPHBIX U MPAKTHUECKUX Komnu-
pabor 4ECTBO
4acoB
Pa3pnen 1. OcHOBBI CTPOEHHS BelllecTBa
Tema 1.1. CtpoeHue aTomoB
XUMHUYCCKUX 3JIEMCHTOB U 1 IIpakTnueckoe 3ansaTne Nel CocraBieHue 1
IpUPO/Ia XUMUYECKOU CBS3H (GbopMyJ1 IByXaTOMHBIX COCTMHCHHI.
Tema 1.2. [lepuonnueckuit 2 IIpakTnyeckoe 3ansaTue Ne2: Csazp Mexnay | 1
3akoH u Tabnuna [{.M1. Menne- CTPOCHHEM aTOMOB U NIEPUONYECKUM U3ME-
jeeBa HEHHUEM HUX CBOMCTB
Pa3nea 2. XumMuueckue
peaKkuuu
Tema 2.1. Tunsr xumuyeckux | 3 IIpakTnueckoe 3ansaTue Ne3 Pacuets! o 1
peakuui YPaBHEHUSAM XMMHYECKHUX PEaKIIUN
4 JlaGoparopnas padora Nel Ycnosus npore- | 1
KaHUs peakii HOHHOTO oOMeHa
5 KonTpoasnas padora Nel Ctpoenue Beme- | 1
CTBA U XUMUYECKHE peaKLuu
Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKHUX BelleCTB
Tema 3.1. Knaccudpuxanus, 6 IIpakTHyeckoe 3anaTue Ne4 HomeHnkiatypa | 2
HOMEHKJIATypa U CTPOEHHE He- U KJIACCH(HKAIMS HEOPTaHMUECKUX BEIIECTB
OpraHUYECKUX BEIIECTB 7 IIpakTnyeckoe 3anaTue NeS 3aBucumocts | 1
(Gu3MUecKuX U XUMUYECKUX CBOMCTB Bellle-
CTBA OT THUIA KPUCTAIINYECKON PELIETKH.
Tema 3.2. uzuko-xumuye- 8 IIpakTuueckoe 3ansaTue Ne6 CriocoObI 3a- 1
CKHE CBOMCTBa HEOpraHU4e- IIUTHI OT KOPPO3HH
CKHUX BEILECTB 9 IIpakTuyeckoe 3anaTue Ne 7 Cocraienune | 1
YPaBHEHUN XUMUYECKUX peakuui. I'enernue-
CKas CBS3b MEKIY KJIacCaMH.
10 | IIpakTnuyeckoe 3ansiTue Ne8 [Ipumenenune n | 1
UCIIOJIb30BAaHUE BA)KHEUITNX HEOPTraHUYECKUX
BELIECTB
Tema 3.3. Uneatudukanus ve- | 11 | JlabopaTtopHas padora Ne2 HMnuentuduka- | 1
OpPraHUYECKUX BEILECTB 1I1s] HEOPTaHUYECKUX BELIECTB.
12 | KontpoabHas pabora Ne2 CpoiicTBa He- 1

OpTraHU4YCCKUX BCIICCTB
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Pa3znen 4. Kunernueckue M TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NIPOTEKAHUS XMMHUYe-
CKHUX peakuui

Tema 4.1. Cxopocts xumuue- | 13 | JIaboparopnas padora Ne3 Bnusnue paz- | 1
CKHX peakuuid. XUMHYECKOe JYHBIX (PAKTOPOB HA CKOPOCTH PEAKIIUH
paBHOBECHE.

Bcero: 14

3.IloaroroBka u NOPs/A0K NPOBeAeHHUA Ja0OPATOPHBIX H MPAKTHYECKUX padoT

IloaroroBka u MOpsAA0K MPOBCACHUA JIaGOpaTOpHLIX N MMPAKTUYCCKUX pa60T BKJIIO4YacT
IMOATOTOBKY IIp€nioaaBaTeid, CTYACHTOB U MCCTa NIIPOBCACHUS. IToaroroBka npenoaaBaTtest Co-
CTOUT M3 aHaJIn3a (I)OpM U MCTOOOB ITPOBCACHUA JTaHHOM pa60TBI 1 HOATOTOBKM 3adaHUM IJIs
CTYACHTOB. PabGotsl MMpOBOAATCS B COOTBETCTBUU C PIHCprKLIPICIZ 110 OXpaHC Tpyda

HNucTpykuus nmo oxpane tpyaa Ne 5-12

IIpu npoBeaeHnn Ja00PATOPHBIX U NPAKTHYECKUX PA0OT O XUMUM

1.06mume TpeboBaHus 6€30MaCHOCTH
1.1. K mpoBeneHuo 1a00paTOPHBIX U MPAKTUIECKUX PabOT MO0 XUMHUH JAOMYCKAIOTCS CTYIEHTHI,
IIPOLIEIIINE NHCTPYKTAX 110 OXpaHe Tpyda, MEAUIIMHCKUM OCMOTpP U HE UMEIOIINE MPOTUBOIIO-
Ka3aHUU 10 COCTOSHUIO 37J0POBbS
1.2. CTyaeHThI JOIDKHBI COOIOAATh MpaBHiia TIOBEACHNUS, PACTTUCAHNE 3aHATHH, YCTAHOBICHHBIE
PEKUMBI TPYIa ¥ OT/IBIXA.
1.3 IIpu mpoBeneHuu 1a0OPATOPHBIX M MPAKTUUYECKUX 3aHATHI MO XMMHUU BO3MOYKHO BO3JEH-
CTBHE CIIEAYIOIIMX MOBPEKIAONIMX (PAKTOPOB: XUMHUYECKUE OKOTM IPH MOMNATAHUU HAa KOXKY
WIH B IJ1a3a €AKUX XUMUYECKUX BEIIECTB; TEPMUUYECKUE O0KOTU MPU HEAKKYpaTHOM HAarpeBaHUU
KHMJKOCTEH; TIOpe3bl pyK MPU HEOPEKHOM 0OpallleHHH ¢ JIAOOpPaTOPHON MOCY10H; BO3SHUKHOBE-
HUE TI0Kapa MPpU HEaKKypaTHOM OOpallleHUH C JIETKOBOCILIAMEHSIOUIUMHUCS M TOPIOUYUMU KU1~
KOCTSIMU
1.4 KabuHeT XMMHUH JOJDKEH OBITh OCHAIEH MEIUIIMHCKOMN anTeuyKol ¢ HabopoM HEOOXOIUMBIX
MEIMKAMEHTOB U NEPEBSI30YHBIX CPECTB.
1.5.CtynenTsl 00513aHbI COOJIIOATH [TPABUIA MTOKAPHOM 0€3011aCHOCTH, 3HaTh MECTa PaCIOIoXKe-
HUS IEPBUYHBIX CPEJCTB IMOKapoTylleHus. KabuHeT XUMUM JODKEH ObITh OCHAILEH JIByMsl OT-
HETYIIUTEJISAMH, SIUKOM C IIECKOM U ABYMS HAKHJIKAMHU U3 OIHE3ALUTHON TKaHU
1.6.0 kax/10M HECHYaCTHOM Cllyyae MOCTPaJaBUIMMA WIM OYEBUACL] HECUACTHOTO ciydasl 00s3aH
HEMEJUIEHHO cOoOOUIMTh npenoaasarento. [Ipu HeucnpaBHOCTH 000py/IOBaHUS NMPEKPATUTH pa-
00Ty ¥ COOOIIUTH 00 ATOM MPEMOAABATEIIO
1.7.B nporuecce pabOThI CTYIEHTHI IOJIKHBI COOIOATH MOPSAA0K IPOBEICHUS OIBITOB U MPAKTU-
YECKUX 3aHSITHI, IPaBHUJIA JIMYHOW THTUEHBI, COONIOAATh B YHCTOTE pabodyee MeCcTo
1.8.CtyeHThl, JOMyCTUBIINE HEBHITIOJIHEHUE WIM HAapyLIeHHE MHCTPYKIUH MO OXpaHe Tpyja,
IIPUBJIEKAIOTCSI K OTBETCTBEHHOCTU B COOTBETCTBHM C «llpaBuiamMu BHYTpPEHHErO pacropsiika
Ui 00yYaroIuXcs» U CO BCEMH OOYYaIOUIMMUCS MPOBOAMTCS BHEIJIAHOBBIM MHCTPYKTAX IO
OXpaHe TpyAa

2. TpeGoBanusi 6e301aCHOCTH Nepe] HAYAJI0M PadoThI
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2.1.M3yuuts cofiepkaHue U MOPSAAO0K IPOBeIeHUs TaO0paTOPHOM MITH MPaKTHYECKONW paboThI, a
TaK)ke 0€30IacHbIe IPUEMBI €TI0 BBITOJIHEHUS

2.2.11pu npoBezieHUU pabOTHI, CBSI3aHHOM ¢ HArpeBaHUEM JKUAKOCTEH 710 TeMIepaTypbl KUIIEHUS,

HCIOJIb30BaHUEM Pa3beIAOLINX PACTBOPOB MOATOTOBUTH 3aLIUTHBIE OUKU

2.3.IloaroroBuTh K pabote pabouee MecTo, yOparh Bce JHIIHEE, yOpaTh C MPOX0OAa CyMKH

2.4 ITpoBepuTh UCIPABHOCTH 00OPYAOBaHUS, MPUOOPOB, IIETOCTHOCTD Ja0OPATOPHOM TOCY/IBI.
3.TpeGoBanus 6e30macCHOCTH BO BpeMs padoThl

3.1.Co0mronath Bce yKazaHus IpernogaBaTesis o 6e30macHOMy 0OpaIeHHIo ¢ peakTUBaMHU, 110-
PSIKY BBIITOJTHEHHUS PaOOTHI

3.2.IloAroTOBJICHHBIN K pab0Te MPUOOP WIIM YCTAHOBKY MOKa3aTh MPETOaBaTEIIO
3.3.3anpemaeTcsi CaMOCTOATEIBHO IPOBOAUTD JIHOOBIE OIBITHI, HE MPEAYCMOTPEHHbBIE JaHHON
paboroi

3.4.3anpemaeTcst BBIHOCUTH U3 KaOWHETa M BHOCUTH B HETO JIIOOBIE BelecTBa 0e3 pa3peieHus
npernojaBaTens

3.5.IlocTosiHHO IOAAEPKUBATH MOPSIIOK HA paboueM mMecTe, 000 BCEX pas3siiBax pacTBOPOB, a
TaK)Ke O PacCHIIaHHBIX TBEPIBIX PEAKTUBAX HEMEJICHHO COOOIIUTH TperogaBarenio. CaMocTos-
TCSIIBHO }’6I/IpaTI) JIFO0BIE XUMUYECKHUE PCAKTUBEI 3aIIpCIIacTCA
3.6.0060 Bcex Hemonmaakax B paboTe 000pyA0BaHUs HEOOXOIUMO CTaBUTh B H3BECTHOCTh
MPEeIoIaBaTels, yCTPAHITh CAMOCTOSTEIIbHO HEMCIIPABHOCTH 3aITPEacTCst
3.7. llepen mpoBeneHuEM pabOThI ¢ HArPEBaHUEM >KUJIKOCTH, UCIIOJIb30BAHUEM €IKUX PACTBOPOB
HAaACTh 3allIUTHBIC OUYKN
3.8./11s1 HarpeBaHUsI )KUAKOCTEH UCTIONB30BATh TOJIBKO TOHKOCTEHHBIE COCY/IbI, HATIOJHEHHBIE
KHUJIKOCTBIO HE Oosiee yeM Ha TpeTh. B mpoliecce HarpeBaHus HE HANIPABJIATH TOPJIBIILIKO COCyAa
Ha ce0s 1 Ha CBOMX TOBapHILEH, HE HAKIIOHITHCS HaJl COCYIaMU U HE 3arjsAbIBaTh B HUX.
3.9.3anpemaeTcs mpoOoOBaTh JIt0ObIE PACTBOPHI U PEAKTUBBI HA BKYC, & TAKXKE PUHUMATD MUY
Y HaNUTKU B KAOMHETE XUMHHU

4. TpeboBaHusi 6€30NIACHOCTH B ABAPUITHBIX CUTYaIUSAX

4.1.I1pu pa3nuBe BOJHOTO pacTBOPa KUCIOTHI WIIH MICIIOYH, a TAKKE ITPH PACCHINTAHUN TBEPIBIX
PEaKTHBOB HEMEJICHHO COOOITUTH 00 ATOM MpenoaaBaTeto
4.2.Ilpu pa3nuBe JIETKOBOCIIAMCHSIIOIIMXCS JKUIKOCTEH WJIM OPraHMYECKUX BEIICCTB HEMeOI-
JICOHHO MOTACHTh OTKPBITHI OTOHB CIIUPTOBKH M COOOIIUTH 00 3TOM IPEIOAaBaTEIIO
4.3.TIprBOCIUTAMEHEHUN XHUJIKOCTH HEMEIJICHHO COOOIIUTh 00 3TOM MpEnojaBaTesio U 10 ero
YKa3aHHIO IOKUHYTh IIOMEIICHHE
4.4.B cnydae, ecnu pa3bunack nabopaTopHasl Mocyja, He coOupaTh €€ OCKOJKU He3allHIIeH -
HBIMH PYKaMH, a UCIIOJIb30BaTh JIJIS 3TOM IIEJIN IIETKY U COBOK
4.5.11pu BOZHUKHOBEHUHU aBAPUIHON CUTYaIlUU KaXbIi CTYACHT HE3aMeUIUTEIhHO, HE JIOMyC-
Kasl MAaHWKH, TOJDKEH COOOIIUTh 00 3TOM MPEIoIaBaTelio U B AaJbHEHIIIEM JIEHICTBOBATh B COOT-
BETCTBUU C €ro yKa3aHusMu. B TOM ciydae, Korja HEBO3MOKHO COOOIUTH TPEOAaBaTeI0 UITH
aJIMMHUCTPALINH JIHUIIes], IEHCTBOBATh CAMOCTOSTEIHHO

4.5.1.I1pu BO3HMKHOBEHHNH I0KAPa

- IPEKPATUTH BBIIIOJIHEHUEC yqe6Horo 3aJaHuA
- OIIOBCCTUTH HAXOJAIIKUXCA B KaOuHETe U IIOKHHYTb aBapHﬁHOC IIOMCIICHHEC

- BBI3BATh MOXKApHBIX 10 Tenedony 01
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- COOOMINTH O BO3TOPAHUU MAcTepy MPOU3BOJACTBEHHOTO O0YUEHUS WIIM aJIMUHUCTPAIIHH JTUIIESI
4.5.2.11pu aBapum cucTeMbl OTOIIEHHUS

- IPEKPATUTh BBHITIOJTHEHHE Y4EOHOTO 3aJaHUs

- OLICHUTH MaclITaObl aBapvM U B 3aBUCUMOCTH OT CTENEHH ONACHOCTU MOKHHYTH IOMEIICHHE

WM TIPUHATH MEPBI 110 PEKPaIIeHHIO IT01a41 BObl B IOMEIIEHNE M Ha4aTh cOOP BOABI B €MKO-

CTHu

- coO0LIUTH 00 aBapuu MacTepy NPOU3BOACTBEHHOIO O0YUYCHHS WM aIMUHUCTPALUHU JIULES
4.5.3.I1pu HecyacTHOM ciy4ae

- IOTIBITATHCS OKAa3aTh EPBYIO IIOMOIIIb OCTPaIaBILIEMy
- CONPOBOJUTH MOCTPAJABLIET0 B MEIULMHCKUNA IyHKT JIMIEs] WM BBI3BaTh MEIUIIMHCKUX pa-
OOTHUKOB
- COOOIUTH O HECUACTHOM Cllyyae MacTepy MPOU3BOACTBEHHOI0O 00yUeHHs MU aIMUHUCTPALIUU
TvLes

5. TpeOoBanus 6e30MaCHOCTH 10 OKOHYAHUHU PA0OThI

5.1.Iloracuth CIUPTOBKY CHEIMAIbHBIM KOJIA4YKOM, He 3a/1yBasi I1aMsl CIIUPTOBKH PTOM, a TaK-
’Ke He TaCHUTh ee MaJlbllaMu

5.2.IlpuBectu B nopsA0K pabodyee MecTo, cAaTh Bce 000pyA0BaHUE, TPUOOPHI, PEAKTUBBI
mpenoaaBaTelnto, 0TpaboTaHHbIE BOJHBIC PACTBOPHI CIUTh B CTEKIISIHHBIN COCYJ] BMECTUMOCTHIO
HE MeHee 3 TUTPOB

5.3.IIpoBeTpUTh NMOMELIEHUE U TIIATEIBHO BBIMBITh PYKU C MBUIOM.

4. UupopmannoHHoe obecnevyeHue 00y4eHust
4. MudopmanuonHoe odecrieyeHue 00yuyeHust

1. O. C. T'abpuensia, U. I'. Octpoymos, C. A. CrnankoB. Xumus : 11-i kiacc : 6a30BbIi
ypoBeHb : yuebnuk ,— M : [IpocBemenue, 2023. — 127 c.
2.9nexTpoHHast OubIMoTEeKa

I[OHOJIHI/ITCJII)HI)IC HCTOYHUKH

1.2neKTpOHHbIE PECYPCHI:

l1.1Equnass  koyutekums  mUGPOBBIX  00pa3oBaTeNbHBIX  pecypcoB http://school-
collection.edu.ru

1.2denepanpHplii  UEeHTp  MHPOPMAIMOHHO-00pa3oBaTeNbHBIX  pecypcoB  http:/
fcior.edu.ru

1.3 http://college.ru/himiya/
1.4 http://www.chemnet.ru

1.5 http://school-sector.relarn.ru/nsm/

1.6 http:/www.hij.ru

1.7 http://chemistry.narod.ru

1.8http://him-school.ru
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http://him-school.ru/
http://chemistry.narod.ru/
http://www.hij.ru/
http://school-sector.relarn.ru/nsm/
http://www.chemnet.ru/
http://college.ru/himiya/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

5. JIaGopaTopHbIe padoThl M NPAKTHYECKHE 3AHATHS

IMpakTnueckoe 3ansitue Ne 1

Tema: CocraBnenue GopMyI IByXaTOMHBIX COCTMHCHHMA

He.ﬂb: Hay‘—II/ITI)CSI COCTaBJIATH q)OpMy.]'II)I JABYXaTOMHBIX CoeJII/IHeHI/Iﬁ HUCXO0Os U3 IIOHATUA Ba-
JICHTHOCTH U CTCIICHHU OKHMCJICHUS.

ObopynoBanue: ['abpuemnsa O.C. Xumus 11 ki1 6a30BbIi ypOBEHB
IIC JI.1.MenpaeneeBa

Kparkue Teopernyeckue cBeeHHs

BaneHTHOCTh — 3TO CHOCOOHOCTH aTOMa XMMUYECKOI'0 dJIEMEHTA O6p330BBIBaTb OIPEACIICHHOC
YHCI0 XUMHUUYECKUX CBSI3EH C APYTUMH aTOMaMU.

Paccmotpum ctpykTypHyo ¢popmyny H2SO4, ¢ moMonibo KOTOPOi MOYKHO OIPEEIUTh, Kak
aTOMBI CBSI3aHBI MEX1y CO0OIi B BEIIIECTBE:

H—0 0
\ 7/
S
/' \
H—0 0

Hcxons U3 CTpyKTypbl, MOKHO CIEIATh BBIBOJIBIL:

-aTOMBI BOAI0po1a H MMEr0T 0/IHy XMMHUYECKYIO CBSA3b, TO €CTh OJTHOBAJICHTHBI;
-cepa S UMeeT IEeCTh XUMUYECKUX CBSA3€H, TO €CTh IIECTUBAJICHTHA;

-KaX1plil atom kucinopoga O UMeeT IBe XMMHUUECKHUE CBS3U — JIByXBaJICHTEH.

BanentHocTh 0003Ha4aeTCss puMCKOM UPPOi HAJl 3HAKOM XUMHUYECKOTO0 dJIeMeHTa B (hopmyJie.
Hanpuwmep:

Na,0

ATOM HaTpHs UIMEET BaJIEHTHOCTb, PaBHYIO 1, @ aTOM KHCIIOpOAa — paBHYIO 2.
Cpenu Bcex 3J€MEHTOB BBLIEISIOT ABE TPYIIIBL: C TOCTOSHHOW U IEPEMEHHOM BaJIEGHTHOCTHIO.

VY 371eMEHTOB € MOCTOSHHOM BaJICHTHOCTBIO B JTI000M COCAMHCHNHN OHAa OAMHAKOBA. OTH dIIEMEH -
ThI U MTPOABIACMYIO UMH BAJICHTHOCTD IPUACTCA BbIYYUTD.
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SHIEMEHTE C HOCTORHEOH BISHTHOD TRED

H Li Na, K. F I
0, Mg. Ca, Ba, Zn 11
ALLE 1M1

IloHsSTHS «CTENEHb OKUCICHUI» U «BAJIECHTHOCThY» — 3TO HE OJIHO U TO KE, XOTA B OOJIBIIIMHCTBE
CJIY4acB OHHU YHCJICHHO COBIIAAAOT. CTeneHb OKHCICHUS — DTO YCJIOBHLIﬁ 3apsad aToMa, OH OBbI-
BacCT MOJIOKUTCIBHBIM WJIW OTPULATCIIbHBIM. A BaJIGHTHOCTb — CIIOCOOHOCThH aTOoMa O6pa30BBI-

BaTh CBsI3H, OHa HE MOXET IpUHUMATh OTpHULIaTEIbHbBIC 3HAUYCHUA.
.
CTensHs OKACIEHWA ANEMEHTEI
NoOCTOAHHAA

-1 [ F

+1 | H,Li, Na, K. Rb, Cs

+2 . Be, Mg, Ca, Ba, Ra

+3 ' Al

2 ' 0

-

3apanme 1: Onpenenure 3HAUYCHUS] BAJICHTHOCTEH KaXKJOTO XMMHUYECKOTO 3JIEMEHTA B CIIEIY-
ronux coenunenusax: FeCl;, ClL,O;, CuS, AlP.

3aganme 2: [locTaBbTe MHACKCH B ()OPMYIIBI, HCIIOIE3YIO TIOHATHE HOCTOSHHON CTENEHH OKHC-
nenus u nepemennoii: CaN~ PO, Mn*™0, C*H

3anganue 3: CocraBbTe XUMHYECKHE (POPMYIIBI BemIecTB(MOXKHO HCIIONB30BaTh 3apsasl U3 Tal-
JIUIIBI PACTBOPUMOCTH ):

®dTopun xenesa (1I).
Oxkcun yrinepona (IV)

Okcul Margus
bpomun anromunus

KoHTpoJibHBII BONpoc: 4eM MOHSITHE BaJICHTHOCTH OTJIMYAETCSI OT MOHSATHUS «CTENEHb OKHCIIe-
HU»?
Cdopmyampyiite BbIBO.

IpakTnueckoe 3ansitue Ne 2

Tema: CBa3p MCXKAY CTPOCHHUEM AaTOMOB M ICPHOJUYCCKHUM HN3MCHCHHEM HX CBOICTB
Heﬂb: YCTAHOBJICHUC CBA3HU MCXKAY CTPOCHHEM aTOMOB XUMHWYCCKUX DJIEMCHTOB U ICPUOJUYUC-
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CKMM M3MEHEHHUEM CBOMCTB XMMHUYECKHUX JJIEMEHTOB UM MX COCIWHEHUH B COOTBETCTBUU C IIO-
noxeHueM llepuoanueckon CUCTEMBI.

KpaTKue TECOPETHYECCKHUE CBCACHUA

[epuonnueckuii 3akoH: CBONCTBA XMMUYECKHX 3JIEMEHTOB, a TaK)Ke (DOPMBI U CBOWCTBA UX
COCIMHEHHMI HAXOJATCS B IEPUOJNYECKON 3aBUCUMOCTH OT 3apsja spa aroma 3JIEMEHTA.

N3MEeHEeHne CBOMUCTB 2JIEMEHTOB
M CNTOXKHbIX BELLECTB

1)F umeeT ManeHbKKid paanyc

Fpynno 2)Cambliii )
1 M m v I v Vi Vil SNEKTpooTpMUaTeNbHbIN
3neMeHT
HeiMeTa’ﬂ.ﬂbl 3)MposBnseT caMmble CUIbHbIE
4 5 6 7 HeMeTa/uiTMuecKue U
n Beoor | 108 ) " . ¥
Bey o Bop o ypos -~ OKMCnUTEeJibHble CEO MnCcTBa
o “ 2 nA[\ ”Si ‘SP nss 4)KnUcnotHble CBOWCTBa
2431 | 2698 8,09 30,97 32,06
M%“"i S = i i OKCUAOO0B U FH.EIpOKCH.EI.O%
P 20 21 23 24 3N1eMeHToB ~ HeMe cBoWCTBaM
Caaos | Sc 44,96 Tid4 v50,94 Cr 52,00 1 GODOD | w093 | 1w 200w
Kansumi Cranmit Tutan B A Xpom Heneao KoBanst | Huwens
7] 30 31 2 3 34 36
6539Zn | ea2Ga | 2s0Ge NanAs | 78%Se Kraso
L Tannwi Tef 0 WK Cenen Kpwnron
0 ] % ] i 7 e e et
Srers2 | Yesor | Zroiz2 | Nb¥er | Mossss 1)FrnmeeT 60nbLUOKH paanyc
Cporuwit Virpwit Lippwormit Huofn iz
A 48 49 50 51 \ 52 Z)CaMbIH =
a2 1241Cd | 11482In | 189 Sn | 12175 Sh Y‘T,ﬁl Te HE3JIEKTpoOoTpULaTe/ibHbIN
Kagmmi Wuamii Onoso Cypema ennyp
i & = = = # 3NeMeHT
4 Bai3733 | La- 13891 | Hf 17849 | Tae09s | WiNes 3)MposBnseT caMmble CUNbHbIE
[~ Bapui Ravan | Tobiwid | Tawran | Bon MeTa/NinuecKme 1
[ 80 81 82 a3 84
(® 20050 HQ | 20438 Tl | 2072Pb | 20898 Bil | (209 P0 \ 210 At BOCCTaHOBUTE/IbHbIE
Pryte Tannwi Cenrey BucmyT TMonokmil Acvar (A
5 88 89 104 105 106 107 | SELSL -
s ) | Sg s | Bhpsg | 4)OCHOBHBIE CBOWCTBa
Low e OKCWAOB U rTMApOKCHUAOB
2ssCn | pssNh essiFl | pogMe | pesailv | pegyTs 3nemMeHToB ~ Me CBOMCTBaM
Koneprmupi | Hiowwin Dnepoami Mocroanit | NMusepmopuil | TenHecus |

3ananme 1. CoctaBbTe 31eKTpOHHYIO Gopmyity 11t atoma F u Ca.

3aganme 2. Pemure TeCTOBBIE 3a1aHUS

1. Ykaxurte npuuMHy, IOYeMY CBEPXY BHM3 IO IPYMIE pauyC aTOMa yBEIUUUBAETCS?
A. yBEeIMYHMBAETCS KOJIMYECTBO SHEPreTUUECKUX YPOBHEM

b. yBennumnBaeTcs KOJIMYECTBO BHELIIHUX DJIEKTPOHOB

B. YMeHbI1aeTcst KOJIMYECTBO BHEIIHUX 3JIEKTPOHOB

2. BoccTaHoBUTENbHBIE CBOMCTBA aTOMa B MEPUOJIE CIIEBA HAIIPABO
A yBeIMYUBaIOTCSA

b ymenbmarorcs

B He uzmensrorces

3. CaMblil 2JIEKTPOOTPULIATETBHBIN 2JIEMEHT:

A. Br
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b. N
B.F

M3 yKasaHHbIX B pAgy XWUMWYeCcKUX 3MeMeHTOB BbibepuTte Tpwu
3neMeHTa, KoTopbie B [leproauM4veckol cCcUCTeMe XUMUYECKUX

aneMeHToB [O.M. MeHaeneeea HaxogaTcsa B OAHOM nepuose.
Pacnonoxute BbibpaHHble 3MeMeHThl B MOpSiAKe YMeHbLEHUs KX
aTOMHOro paguyca.

1) Ba

2) Si

3) Mn

4) Na

5) Cl

OTBeT:

N3 yKasaHHbIX B PAAY XMMUYECKUX SNEMEHTOB BbibepuTte Tpu
p-anemMeHTa. Pacnonoxunte BbibpaHHbIe 3/1eMeHTbI B NopAaKe
BO3pacTaHWUA UX 3/1EKTPOOTPULLATE/IBHOCTM.

1) F

2) Si

3) Mn

4) Na

5) Cl

OTBeT:

KOHTpPOJILHBIN BONPOC: OT YETO HAXOJATCA B IEPUOANIECKON 3aBUCUMOCTH CBOMCTBAa XUMHYE-
CKHUX 3JIEMEHTOB, a Takke ()OPMBI i CBOMCTBA UX COCTUHEHHIT ?
CdopmyampyiiTe BHIBO.

IMpakTnyeckoe 3ansitue Ne3
Tema: Pacuersl 10 ypaBHEHUAM XUMHUYECKUX PEAKLIUN
Ilenb: MONPaKTUKOBATHCA B PEIIEHUN PACYETHBIX 3a/1a4, PACIIUPUTH MOHATUE «MACCOBast 10JISD»
IIPU PELLEHUN PACUETHBIX 3a1a4
Kpartkue Teopernyeckne cBeeHHA

B npupoac 4Jami€ BCCro Mbl BCTPEYACMCA C BCIICCTBAMH, KOTOPBIC COACPIKAT IMPUMECU
APYTrux BEHICCTB. OI[HaKO B HCKOTOPBIX 001aCTIX TEXHUKU HCIIOIL30BAHHE MaTcpHraJioB C IpU-
MCCAMHU HEOOITYCTHMO. Haan/IMep, B MUKPOCXEME KOMIIBIOTCPA HCIIOJIB3YIOT 0c000 YHCTHIH
KpuCTalll KpEMHUA, B aTOMHOM SHEPTCTUKE — TOJIBKO OYCHb YHUCTOC AACPHOC TOIJIUBO.
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Bemecmo, KOTOPOE€ COACPIKUT IMOCTOPOHHUEC KOMIIOHCHTEI, ABJIACTCA CMECbIO, a CaMU
KOMITOHCHTBI Ha3bIBAIOTCS MPUMECAMMU. YeMm MEHBIIIE TaKUX HpHMeCGﬁ, TEM YHUIIC BEUICCTBO.
BGU_ICCTBO, coaepKaliee MnmprumMeCcH, Ha3bIBACTCA TEXHUIECCKHUM 06pa3u0M, HJIK TIpOCTO

o0pa3moM.
CremneHb YHCTOTHI BEIIECTBA BHIPAKAIOT MACCOBOM /10Jieii OCHOBHOTO KOMIIOHEHTA,

W MACCOBOM J0J1eil mpuMecei.
Takum oOpa3om, MaccoBasi 10Jis1 MPUMeceii — 9TO OTHOIIIEHUE MacChl IpUMeceit K Macce o0pas-

aa.
m (npumeceit)

w (Nnpumecen) = - 100 %

m (o6pazua)

3amanue 1.Pemute crnemyromue 3aga4u :

1.Beruncnute Maccy Heraménon nzBectd CaO, KOTOPYIO MOTYYUIN TIPU O0XKUTE M3BECT-
Hsika maccoit 300 r, eciu maccoBasi 1oJs mpumeceit B HeM paBHa 0,08 (8 %).

2.0mpenenuTe MacCoOBYIO JIOJIO MPUMEcei B TEXHUYECKOM 00pa3iie kapouia KajabIus, eClIu
n3 200 r ero nmosy4yunu 56 J1 alleTUiIeHa, U3MEPEHHOTO MPHU H.Y.

3.PaccunTaiite Maccy HUTpPHUTA HATPUs, KOTOPBI 00pa3zyeTcsl Mpu TEPMUYECKOM pa3ioikKe-
HuU 153 1 HaTpueBO cenuTpsl, conepxaiuen 10% npumecei.

Cnenaiite BbIBO/ 0 IIPO/AEIaHHOI padoTe.

KonTpoasnas padora Nel

Tema: «KonrponbHas padora Nel mo Teme «CTpoeHHE BEIIECTBA U XUMUIECKHAE PEAKIIUU»N»

I_[e.m,: YMern MNPUMCHATDH 3HAHUA, YMCHHA U HABBIKH, IMOJIYUCHHBIC IIPHU U3YYCHUU ﬂaHHOI;'I TCEMBI

IIPU BBITNIOJHEHNUHN ITPOBEPOYHBIX 33IaHHUMN.

IIpakTH4yeckoe 3ansaTue NeS

Tema: HomeHknatypa u knaccudukarysi HEOpPraHUIeCKHX BEIIeCTB
Ieab: Ha3BIBATH U COCTABIATH POPMYJIIBI XUMUYECKHX BEIIECTB, OTPECIIATh TPUHAICKHOCTD K
KJIaCCy, OCYILECTBIATh MOUCK MH(POpPMAIUK [0 Ha3BaHUAM, WACHTU(PUKATOPAM, CTPYKTYPHBIM

dbopMmynam.

Kparkue TeopeTnueckue cBe1eHHsI

Pa3paboTka HOMEHKJIATYphl — MPOIECC HEMTPEPHIBHBIN, YCOBEPIIIEHCTBOBAHUE HOMEHKIIATYPBI
MIPOMCXOUT MOCTOSAHHO. B HacTos1Iee BpeMsi MHOTHE XUMUYECKHE U3/IaHUs ITUPOKO UCIIONb3Y-
10T HOMEHKJIaTypy, OCHOBAaHHYIO Ha peKoMeHAausIX MexIyHapoIHOTO CO03a 110 TeopeTHYe-
ckoii 1 pukiagHoi xumun (MIOITAK). BmecTe ¢ TeM B XUMHUYECKOM TEPMUHOJIOTHH B JOCTa-
TOYHOM KOJIMYECTBE COXPAHUIIUCH TPATUIIUOHHBIC, UICTOPUYECKHU CIIOKHUBIINECS Ha3BaHUS CO-
eIMHEeHUH (TpUBUAJILHBIE), YTO MPEICTABISAET ONMPEEICHHbBIE TPYIHOCTH MIPH U3YUYECHUH XUMUYE-
CKUX JUCUUIUIMH. Ha ceronHsaIHmil 1eHp He MpeAcTaBIIseTcs BO3MOKHBIM HCIIOJIb30BATh JUIS
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MOCTPOCHMS Ha3BaHUI COeTMHEHNUI KaKyl0-TH00 OJHY HOMEHKIIATypy, noaromy MIOITAK

3aKPCIUTACT AJIbTCPHATUBHLBIC HA3BAHUS KaK paBHBIC.

HEDPI"HHI‘I'JCCKHE BelecTBa

Y

[IpocThie BemecTBa

L4 ¥

CaosHble BelllecTBa

Y

A

(Na, Fe, Al)

Hemerananb

(S, Cly, O,)

MeTtanibt

OKenb
(Ca0, SO,,
CO, NO,)

Kucaorsi
(HCI, H,S0,,
HMnO,)

Y

Y

OcHoBaHus
(NaOH, KOH,
Fe(OH),)

Cosm
(KCI, NaHCO,,
MgOHCI)

Heconeobpasyiomue
CO N, O NO

Hepacreopumi B Bose

Kucaorusie AmdorepHbie OcHOBHBIE
V-vill o, II1, IV ILII
Hwm, O, Me,O, Me, O, Me, O,
|
[Mpumepn
PO, + ................................ . I !
CO, | V,0, BeO, ZnO CuO | | Na,0O
SO, + H,0O . MoO, ALO,, Cr,0, | MgO | CaO + H,O
POy | wmoap. u ap. i FeO BaO
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OcHoBaHus

Me(OH)}

N\

PactBopumsble
LLlenouu

NaOH, KCH,

}

HepacTtBopumble

|

Mg(OH)z, Cu(OH).,

Ca(OH),, Ba(OH), Fe(OH)s
KucnoTtsbl
r»n
HnA
| HeopraHuueckue | | opraHuyeckue |
l HCOOH, CH;COOH
Kucrnopogocogepxaiive HeckmcnopoaHble

|

|

|

| |

OofOHO-  OBYyX- MHOro- OfHO- AByX-
OCHOBHbIe OCHOBHblE

HNO; H,S0; H3:PO, HBr H.S
Tabauya 19. Hexoropbie KHCIOTHI H HX COJTH
HCI Xnoposogopoinas (conaHast) XAopHAaL!
HY DropoBogopoaHas (IIaBUKOBas) dropuast
HI Hoposopopoanas Hoamabi
H.S CeporogopojHas Cynbgmant
H,SO, CepHas Cyabgarsr
H,S0, Cepuucras Cyungurnb
HNO, AszorHas HwurpaTs
HNO, AzoTHcTas Hurpursi
H,CO, YronpHas Kap6onaTel
H, 510, Kpemunepas CramkaTs
H,PO, Pochopuas (oprodochopuas) Pocdars
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3analme 1. HOHLSYHCL Ta6J'II/II_IeI71, pacupeacIMTE 110 KiracCcaM CICAYIOIHNUE COCAUHCHUA

Y HA30BHUTE UX MO CUCTEMATHUYE€CKOW HOMEHKJIAType

Oxcuppl AmodorepHble
OCHOB- OKCH/JIbI
HbIE

Kucnor-
HBIE
oCH-

JTBI

cojm

Kucnorsr
KHCJIOPOJICO-
JeprKaliue
1 OECKUCTOPOI-
HBIE

OCHO AM-
BaHus | Qorep-
HBIE
THI-
POKCH-
IBI

NO,, CaSO., Ba(OH),, SO, Mn(OH),, HNOs, NaCl, Fex(SO4);, CaO, KNO3, MgO, Fe,0s,
Na,S0., Cas(PO,),, CuO, H,COs, Na,COs, KOH, H,S0., Fe(OH)s, Na;0, SnCL, SO, FeCl,,

ZnO, AgNO;, MgSO., Ca(OH),, HNO;, FeS, H;PO,, Ba(OH),, H,SOs, LiOH, H,COs, A1(OH)s,
HgO, CuSO., H,0, CaCOs, CuOHNO;,

3aganue 2.
A3oTHas 1 | Okcun 1 | ®ochar Ha- 1 | Xunopuxa Hatpus
KHCJIOTa cepbi(VI). TpUs
IM'mapoxcun 2 | CoagHasa 2 | Cepnas 2 | Kemxeso
KaJIbLUs KHCIIOTa KHCJIOTa
Oxcunp 3| Oxcupwmarnus | 3 | Docdop 3 | Okxcun anroMuHUS
xene3a(ll)
Cepa 4 | Kanpuuit 4 | Xnopung 4 | Oxkcun azora(V)
Meau
I'mnpokeun ka- 5| TI'mppokcumna- | 5 | Harpuit 5| Oxcun cepri(IV)
st Tpus
Oxcun dochopa | 6 | T'mapoxcup 6 | Okcwun yrie- 6 | YronpHas KUCIIOTa
xeneza(Ill) poma(IV)
KapGonat 7 | KapOoHnar Ha- 7 | T'mapoxcun 7 | T'mapoxcun
KaJIbLIAS TpUs MarHus meau(Il)

CocraBbTe (POPMYJIBI [0 HA3BAHUSAM

3aualme 3. HazoBure BEILIECTBA 10 CUCTEMAaTHISCKOM (CaMOCTOHTCHLHO) n TpHBHaHLHOﬁ

HOMEHKJIaType (KUCIob3ys pecypchl cetu MHTepHer):

®opmy.ia BelecTsa

Ha3zBanmue no cucremMatruue-
CKOIl HOMEHKJIaType

Ha3BaHnue TpuBHAJIIBHOE

CaO

N,O

CO,

NO,

SO,

SiO;
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CO

NH4NOs

Ca(OH),

Fe304

HCI

NH;(BoaHBIN pacTBOp)

CuSO45H,O

FGSQ

NaHC03

N32CO3

KoHnTpoabHblii Bompoc: o4eMy y HEKOTOPBIX BEHIECTB HECKOJIBKO HA3BaHUIL: 110 CUCTEMAaTH-
YeCKOH U TPUBUAIBHOM HOMEHKJIAaType?
CdopmyampyiiTe BbIBOI.

Jlureparypa
http://www.easychem.org/ru/subst-ref
https://www.chem.msu.ru/cgi-bin/tkv.pl

IIpakTH4yeckoe 3ansaTue NeS

Tema: 3aBucUMOCTh (PU3NUECKUX U XUMUYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAIITMYECKON
PELIETKH.

I_Ie.m,: CPaBHHUTH CBOMCTBa BCHUICCTB C pa3HbIM THUIIOM KpHCT&J’IJ’IH‘ICCKOﬁ PELICTKH

KpaTtkue TeopeTrndeckne cBegeHus

Kpucrannuueckast pemierka — 3TO BHYTPEHHs CTPYKTypa KpucTalljia, MOpsI0K B3aUMHOTO pac-
MOJIO’KEHUSI aTOMOB, HOHOB WJIM MOJIEKYJI. TOUKH, B KOTOPBIX HAXOAATCS ATH YaCTHIIbI, Ha3bI-
BaIOTCA y3JaMH PEIIETKH.

YacTuIrsl yaepKUBarOTCS Ha CBOMX MeCTax Onarofapst XMMUUYECKHM CBSI3SIM MEXIy HUMU. B 3a-
BHCHMOCTH OT TOTO, KAKOW BUJ] CBSA3H YJIEP)KMBAET aTOMBI U MOHBI JAHHOTO BEIIECTBA, B XH-
MHUH BBIJEISIIOT OCHOBHBIC THUITBI KPUCTAIUTMYECKHUX PEIICTOK:

-aTOMHasi (KOBaJICHTHbBIE CBSI3H),

-MOJIEKyJIIpHasi (KOBAJICHTHBIE CBSI3H U MIPUTSHKEHUE MEXKY MOJICKYIIaMH ),
-MeTajuIn4decKasi (MeTaJLTMIECKUE CBSI3H),

-MOHHAas (MOHHBIE CBSI3H).

3ananue 1. 3an0aHUTH TA0JMIY, HCIIOJIB3YS MAaTEePHAJI NPe3eHTALIUH
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()
Twam cBasn ®Puznmueckne IIpmvepsr

MERAY CBOHMCTBA BeIeCTB

JacTHIaMHA

Honnaa

o

(o]
~

3aganue 2:

Onpeaenurs TUN KPUCTALIAIECKON

PeIIeTKHN
Anmaz C Caxap Ci2H22:0:11  KBapi SiO2 ITlokoaaj

b ey
m gﬁ

i3S

HOBape}]}Ia}I COJIb

YriekucJabIi ra3
NaCl

KonTpoabsnblii Bonpoc: [louemy anmas TBepablil U MpO3pavyHbli, a rpaguT XpynKuil u cepblii?
Cdopmyanpyiite BbIBOAI.
IIpakTyeckoe 3ansaTHe Ne6

Tema: Crioco0bl 3aIIUTHI OT KOPPO3UU
Hean: Xapakrepu3oBaTth W OMUCHIBATH KOPpo3uto MeTaiuioB kak OBP npornecc, mo3HakoMUTHCS
CO CIOCO0aMHM 3aLIUThI METAJIOB OT KOPPO3UH.
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3HaTh: onpeieNeHrne KOPPO3UU METAIJIOB, BUIbI KOPPO3UH, CLIOCOOBI 3aLUTHI METAJIJIOB OT KOp-
pO3HH.

Ymern: xapakrepusoBarh koppo3uio kak OBP mponecc, npuMeHsATh MOTy4YEHHbIE 3HAHUS Ha
MIPaKTHKE

Oo6opynoBanme: ['adpuensa O.C. Xumus 11 ki1 6a30BbIid ypoBeHb. YUEOHUK IJisi 00111€00pa3o-
BaTEJIbHBIX YUpeKAeHUN. M.,

KpaTkue TeopeTnueckue cBeJleHUs

[ToBepxHOCTh M3AEMMI U3 OOJBITMHCTBA METAJUIOB MPU KOHTAKTE C OKPYXKAIoLeH cpenon
MOJIBEPraeTcs XMMHUUECKOMY BO3JIEHCTBUIO U Pa3pyIICHUIO - KOPPO3UH

HpI/I‘II/IHOfI 9TOTO SIBIIEHHS SIBJISIETCSI CIIOCOOHOCTh METAJLIOB U MX CILIABOB BCTyIIaTb B
OKHCJIUTENIbHO-BOCcCcTaHOBUTeNbHBIE peakiuu (OBP) ¢ BemecTBamu okpy»katoieit cpeansl. Kax
1 DJICKTPOJIN3, KOPPO3HUsI OTHOCUTCS K JIEKTPOXUMHUECKUM TIporieccaMm. B 3aBUCHMOCTH OT Xa-
pakTepa BO3JIEHCTBUS PA3INYalOT XHMHYECKYI0 M 3JIEKTPOXMMHIYECKYI0 Koppo3ulo. B arpec-
CUBHBIX CcpeflaX, He MPOBOISIINX JEKTPUUECKUN TOK, HAlpUMep Ta3ax, MpU BBICOKUX TEeMIIe-
paTypax oObIYHO pa3BHBaeTCsl Xumuieckas kopposus. CyTh €€ B HEMOCPEICTBEHHOM OKHCJIe-
HUU MeTajlJla BEIECTBAMHU OKpPYXKaloIIel cpepl. DIeKTpOXUMUYecKasi KOPpo3usl XapakTepHa
JUISL Cpell, UMEIOLIUX MOHHYIO MPOBOAMMOCTh. [Iporecc B3auMoaeicTBusi MeTaia ¢ OKUCIIHU-
TeJeM BKIIOYaeT aHOJIHOE PACTBOPEHHE METajula M KaTOJHOE BOCCTAHOBJICHHE OKHCIUTEINS
BCJICJICTBUH BO3HUKHOBEHUSI B METAJIJIE JIOKAIbHBIX MUKPOTaJIbBAHUUECKUX Nap, KOTOPHIE BO3-
HUKAIOT HU3-32 HEOJHOPOIHOCTH METAJUIOB U CIJIABOB.

AHOI[OM IIpU KOPPO3UU ABIAIOTCA TC YHACTKU METAJlJId, KOTOPbIC UMCIOT IIG(i)GKTBI, uc-
MBITHIBAIOT TIOBHIIICHHBIE MEXaHHUECKHUE HAMPSHKEHUS, COIEePKAT BKIIOUEHHUS 0oliee aKTUBHO-
ro metauia. HA aHoje mpoucxoauT OKUCICHHE MeTaslia, B pe3yJibTaTe Yero ero KaTuOHHI Ie-
PEXOJISAT B PaCTBOP:

Me’ —ne = Me ™

Katomom ciyxaT Te yyacTKu MeTaluia, KOTOPbIE COAEPKAT BKIIOYCHUSI MEHEE aKTUBHOTO
MeTajula, HEeMETAUTNIECKUE MPUMECH M 3arpsi3HeHUs] WK HeAe(POPMHUPOBAHHBIE YYaCTKU Me-
TAJUINYECKOU IMOBCPXHOCTH. Ha KaTOJHBIX YYaCTKaxXx BCCrAa IMPOUCXOAUT BOCCTAHOBJICHHC
KOMIIOHEHTOB OKPY>KaroIIeH CpeIbl.
Takum 006pazom, pa3pylieHHEe METAIJIA 32 CYET €r0 OKUCIICHUS TPOUCXO/T

UT Ha aHOJIHBIX yJacTKax. Bce crmocoOsl 3aUThl OT KOPPO3UU METAILIIOB MOAPA3IEIISIIOT

CA Ha! HEQJICKTPOXUMHYCCKUC (JICFI/IpOBaHI/IC, 3allIUTHBIC TTOKPBLITHA, BBCICHUC I/IHFI/I6I/ITOpOB,
W3MEHEHHE CBOMCTB KOPPO3UOHHOW CPEIbl, PAIIMOHAIIBHOE KOHCTPYHUPOBAHUE) U JIEKTPOXUMU-
gyeckue (MMPOTEKTOpHAs 3alluTa, KaTOAHAsl 3aIlUTa, AHOAHAS 3aIlHUTa)

3ananmue 1.

[Ipouuraiite Mmatepuan yueonuka (ctp.170 — 174) 1 3anoaHuTE CIEAYIONLYIO TAOIUILY

MeTtoapl 3amuThl OT Kopposuu | [Tpuniun aeiicteus | O61acTh MpUMEHEHUS
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3aganue 2.

OrpomHas Macca xelesa TepsieTcs u3-3a koppozuu. Onpenenute GopMyry KHCIOPOIHOTO CO-
eIMHEHHS Kele3a, KOTopoe 00paszyeTcs MpU KOPPO3UH, €CIIH OHO COAEPKUT 72,4% xenesza u
27,6% kucnopona.

KoHTpoubHbIi Bonpoc

B noBceaHeBHOM KM3HU YE€IOBEK Yallle BCEr0 BCTPEUAETCS C MOKPBITUEM Kelle3a IUHKOM (OLMH-
KOBaHHAs ’KECTh) U 0JIOBOM (Oenasi kecTb). [ 1e Takue MOKPHITHS UCTIONb3YIOTCS?
CdopmynupyiiTe BEIBOI O TIPOJICTaHHON padoTe

IIpakTHyeckoe 3anaTue Ne7

Tema: CocTaBiieHHE YpaBHEHU XUMUYECKUX peakuid. ['eHeTnueckas CBsi3b MEK/y KJlacCamH.
Henb: YCTaHOBUTH T€HETUYECKUE CBSI3M MEXKIY KiacCaMU HEOPraHWYECKHUX COEIMHEHMM, MOJ-
TBEPJAUTH UX YPABHEHUSIMH PEAKIUH.
Kpartkue TeopeTrnyeckue cBeleHUus
['eHeTnyeckas CBSI3b peasin3yeTcsl MpH JIIOObIX B3aUMHBIX IPEBPAILICHUSX BEILIECTB.
B o0m1eM Bujie 5TH CBS3U MOKHO BBIPA3UTh CICTYIOIIUMU CXEMaMU:

[eHeTUMYecKas CBA3b MeXXAY pa3/IniYHbIMU
KNaccaMUAiIeopraHM4YecKuxX BeLecTB

Merann i / Hemeranz

T

Ochosmei orCH] ——  (om  4— Rucaomssiit oncig

Ocaoptnse / \ Kucoma

B I[aHHOfI CXEME Hpel[CTaBJIeHBI TCHECTUYCCKUC pHI[I:I METaJljila 1 HEMCETAJlJIa.

3apanmne 1.CocTaBbTe F€HETUUECKUE PSI/Ibl KAJBLUS U CEpbl. 3alMIINTE YPABHEHUS PEaKIUH, C
IIOMOIIBHO KOTOpBIX MOXHO OCYH_ICCTBI/ITB HpeIUIO)KeHHBIC Hepexozlm.
3ananmne 2.

Ocy1iecTBUTe NpeBpaIleHus 0 CXeMe, YKaKUTe TUIIbI peaKiiii, HA30BUTE BEIIECTBA
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2. P—>P205—>H3PO4—>N33PO4—>C3 3(PO4)2

KoHnTpoJsbHbIii Bonpoc
UYro takoe reHetuueckuil pan? Uem oH XapakTepu3yeTcs B HEOPraHMYECKOHW M OpraHMYECKOM
XUMHUH?

Jlureparypa

1. I'abpuensn O.C. Xumust 11 ki1 6a30BbIi ypoBeHb. YUeOHHK JUIs 00111€00pa30oBaTeIbHbIX yUupe-
xnaeHui. 2019
2.UnTepuet-pecypcenl:hdu-klassami-neorganicheskikh-i-organicheskikh-veshchestv.htmlsuper-
himik.ru/11-klass/25-geneticheskaya-svyaz-mez

KonTposbnas padora Ne2

Tema: CBolicTBa HEOPraHMYECKHUX BEIIECTB

Leab: YMeTh NpUMEHATh 3HAHUS, YMEHHS U HABBIKH, MIOJy4YECHHBIC ITPH U3YUECHUH TaHHOW TEMBbI
IIPHU BBITNIOJHEHNUHN TPOBEPOYHBIX 33IaHHUMN.

IIpakTH4yeckoe 3ansaTue Ne7

Tema: KonTpouabHas padora Ne2 no temaM « XMMHYECKHE PeaKINU, KjIacCH(PUKaIUA He-
OPraHUYecKUX COeUHECHUI U UX CBOMCTBA)

Hesab: YMETh NPUMEHSATh 3HAHHS, YMEHUS U HABBIKH, MIOJYYEHHBIE ITPU U3YUYECHUU JAHHON TEMBbI
MIPY BBITNIOJTHEHUHU IPOBEPOUHBIX 33aIaHUM.

IIpakTH4yeckoe 3ansaTue Ne8
Tema: [IpumeHeHre 1 UCTIOJIB30BAHME BAXKHENIIIUX HEOPTaHUYECKHUX BEIIECTB

I_Ie.m,: Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKUX SaHaHI/Iﬁ Ha CBOﬁCTBa, COCTaB,
IMMOJIYYCHHUC U 0e30IMacHOE UCIOIb30BaHNE BAXKHEHIIINX HCOPraHNYCCKUX BCIICCTB B 6BITy n
HpaKTI/I‘leCKOﬁ JACATCIIbHOCTH YCJIOBCKA.

PaboTa o rpymmam.

Kaxxnot rpynme BbI1aeTcst KapTouka ¢ Ha3BaHWEM BEIIeCTBa M KapTO4Ka JjIsl OTBETOB. B Teue-
HUU 7 MUHYT KaXKJasi KOMaH/1a J0JKHA TIOATOTOBUTH pacckas 00 3ToM BelecTBe(0e3 Ha3bIBaHUS
CaMoTO0 BEIIECTBA, U OJTHOKOPEHHBIX CJIOB). Jlayiee 1Mo ouepean O uH U3 YWICHOB KOMaHbl pac-
CKa3bIBaE€T O BEUIECTB, YTOOBI APYrHe KOMaH bl AOTaIajlCh YTO 3TO U HAMKCAIHU B CBOIO
KapTOYKY JIJI1 OTBETOB.

Kakas xomana HabepeT 0oJbIIe BCero MpaBUIbHBIX OTBETOB — MOOEINUT.

IInan oTBeTa PO BELIECTBO:

1. ArperatHoe COCTOSIHHME IIpU H.y.

2. liBer, 3anax, BKyc?

3. XuMHUEeCcKHue CBOICTBA

4. [IpuMeHeHHE B TPOMBIIIJICHHOCTH, B OBITY, B IIPOU3BOJICTBE.
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BemecTBa, KOTOpBIE MOTYT OBITh B KAPTOYKE:
. l'amnenas u3BecTh

. ®ocdopHast KuciaoTa

. @ochop Genbrit

. XJop

. Conma nuTheBas

. MennsIil Kynopoc

. KBapu, kpemHesem, necok

0 N L AW N =

. 'mnpoxcun HaTpus (1E7104b)

9. IloBapeHHas coJib

10. AMMuauHas cenurpa

11. Yrnekucnslii a3 ( B BUIE CyXOTO JIbJIa)

Jlaboparopnasi padora Nel
Tema: «YcnoBus IPOTEKAHUS peakuii HOHHOTO OOMEHay

eas padorbl: [loHMMaTh CYIIHOCTH peaklMii MOHHOTO OOMEHA W YCIIOBUM HMX IPOTCKaHUS,
MPHOOPECTH MPAKTUYECKUN HABBIK B MPOBEICHUM PEaKIMii MOHHOTO oOMeHa, oTpaboTaTh Ha-
BBIKM SKCIIEPUMEHTAILHON paldoThI, COOMIOAasl MpaBuia TEXHUKH O€30MacHOCTH NpU paboTe B
KaOWHETEe XUMUHI
3uaTb: [lOHATHS «AIEKTPOIUTY, «BAIEKTPOIUTHYECKAS IUCCOLMALUA», «PEaKIMH HOHHOTO
oOMeHay», CHIIbHBIE U CI1a0ble 3JEKTPOIUTHI, 00paTUMble U HEOOPATUMBIE PEAKIIMH, YCIOBUS UX
MPOTEKAHUSI.
YMeThb: SKCIEpUMEHTAIBHO paboTaTh, COOIIOast MpaBUiia TEXHUKH O€30MacHOCTH MpH padoTe B
KaOWHETEe XUMUH; COCTABIATh YPABHEHHSI pEaKMii B MOJIEKYJISIPHOM U MOHHOH opme

KpaTkue TeopeTuyeckue cBeIeHUA
Bakneiiiee MecTo cpefiil BOJIHBIX PACTBOPOB PA3IUYHBIX BEIIECTB 3aHUMAIOT PACTBOPHI JJIEK-
TPOJUTOB.
DJIEKTPOJIMTHI - 3TO BeleCTBA, BOJHbIE PACTBOPHI WM PACIUIABBI KOTOPBHIX MPOBOAAT
JIEKTPUYECKHH TOK.
K snexTponuraM OTHOCATCS COJIM, KUCIOTHI, OCHOBaHHS. B 3THX BelIecTBax MMEIOTCS MOHHBIC
WM KOBAJICHTHBIC TIOJSPHBIC CBS3U. [IpW IUIaBJICHUHM WJIM PACTBOPEHUHU ITHX BEIIECTB B BOJC
WOHBI IPUOOPETAIOT MOABHUKHOCTE BCIICJICTBUE PAa3pPyIICHUS KPUCTALIHYSCKON PEIIeTKH.
Pacnag 3JeKTpoiMTa Ha HOHBI MO JAelCTBHEM MOJIEKYJ] MOJSPHOr0 PacTBOPHUTEJIsI
( HampuMep, BOABbI) HA3BIBAETCSH YIEKTPOJIUTHYECKOI THCCOUAIIHEI.
BaxHbpIM MOHATHEM TEOPUU AUCCOLUAIINHY SBIIIETCS CTeNeHb JUCCONMAIUH.
CreneHpI0 TUCCONMAIIMN ¢ Ha3bIBACTCS OTHOIICHHE YUCIIa MOJICKYJI, PAaclaBIINXCS HA MOHBI K
o0IIeMy YHCITYy PacTBOPEHHBIX MOJEKYJ. DIEKTPOIUTHI CO CTENEHbIO AMCCOIUAIMHN OOJbIle
30% 0OBIYHO HA3BIBAIOT CHJIBHBIMH, CO 3HaYeHUsIMU OT3 110 30% - cpennumu, meree 3% - cJia-
ObiMu. K CHIBHBIM S3JEKTPOJIUTaM OTHOCATCS TOYTH Bce coid, cuibHble KucioTel (HCIL,
HNO3,H,SO4pa36., HCIO4, HI u T.1.) 1 HEKoTopbie ocHoBanus (LiOH, NaOH, KOH, Ba(OH), )
U T.JI.
OAHOOCHOBHBIE KHCIIOTHI AUCCOIMUPYIOT B BOJHOM PacTBOpE MO 00IIeMy YPaBHEHHUIO:
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HA < H"+ A, roe A~ -KUCIIOTHBII OCTATOK

MHOTOOCHOBHBIE KHCIIOTHI JUCCOIMUPYIOT CTYIIEHYaTO, HalpuMep:

H,SOs~H "+ HSO4 , HSO; < H +S04*

OcHOBaHUS TUCCOLMMPYIOT ¢ 00pa3oBaHMEM KaTHOHA MeTayuia U ruapokcua-uona OH . Cpen-
HHUE COJM JTMCCOLMHMPYIOT C 00pa30BaHMEM KaTHOHA MeTajula M aHMOHA KUCIIOTHOTO OCTAaTKa,
nanpumep: Ca(NO;), Ca®* +2 NOy’

MHorue XMMUYEeCKHe PeakIiy MPOTEKAIOT B BOJHBIX PACTBOPAX C Y4aCTHEM 3JIEKTPOIUTOB. I1o-
CKOJIBKY DJIEKTPOJIUTHI B paCTBOpPax 00pa3yIOT MOHBI, TO TAKUE PEaKIIMU HA3bIBAIOT PeaKkusiMu
HOHHOT0 o0MeHa. VX CymHOCTh BBIPAKAIOT C TIOMOIIBIO, TAK Ha3bIBAEMBIX MOHHBIX YpaBHe-
HMH.

B03M0OKHOCTB IPOTEKAaHUS peaKkiluii HOHHOTO OOMEHa 3aBUCHUT OT CHJIBI SJICKTPOJIUTOB U MX pac-
TBOpUMOCTH. [IpakTHyecku HeoOpaTUMOpEeaKIMi HOHHOTO 0OMEHa UAYT, €CJIU IPOUCXOTUT CBS-
3bIBAaHHE MOHOB B OCAJOK MaJOPaCTBOPUMOTO AJIEKTPOJIHMTA, B MOJEKYJBI CIa00TIUCCOIMHPY-
IOIIUX WJIM Ta3000pa3HBIX BEIIECTB.

Ilepen npoBeneHueM padoThl 03HAKOMbTECH € IPABUJIAMU 110 TEXHUKe Oe30macHoCTH!
OOopynoBaHme: MITaTUB, TPOOUPKU

PeakTusbi:

IIpudopsl U peakTUBBI:

1.PactBOp cynbdara meau (II)  CuSO.

2.PactBOp XJ10pHIa KaJIbIHs CaCl,

3.PactBop runpokcuna Hatpua NaOH

4.PactBOp HUTpaTa Oapus Ba(NO:3),

5.PactBop kapOonara Hatpust ~ Na,COs

6.PacTBOp cepHOI KUCTOTHI H,SO,

Xoa padoTsl

OnbiT 1.Peakunn oOMeHa MKy pacTBOPAMHU AIIEKTPOJIUTOB, HAYyIINE ¢ 00pa30BaHUEM OCaJKa:
a) B mpobupky naneiite 1 mia cynbpara meau (1) u 1o6aBpTe pacTBOpP TMAPOKCHIA HATPUS 1O
o0Opa3oBaHUs OcajKa.

0) Bo BTOpyto mpoOupky Hajeire pactBop cyibdara meau (I1) u mo6aBbTe pacTBOp HUTpaTa Oa-
pus. Uro nabmonaere?

B) B TpeTbto npoOupky Hazeire pacTBop HUTpaTa Oapus U J00aBbTE pacTBOP CEPHOI KUCIIOTHI.
OnpbIT 2.Peakiiui MOHHOTO ~ OOMEHA MEXJIy paCTBOPAMH SJIEKTPOJIMTOB, HIYIIHE C 00pa-
30BaHHEM Ta3a

B unctyro npobupky Hamelite 1 mu pactBopa kapOoHaTa HAaTpus M J00aBbTE PAaCTBOP CEPHOMU
kuciotel. Yto Habmromaere?

Pe3ynbTathl ONbITOB 0POPMUTE B BHJIE TAOTHUIIBL.

Kpartkoe onucanue onbita | Habmogenust | YpaBHEHHsI peakiuit

VYpaBHEeHMs peakiMii 3aUIINTE B MOJIEKYJIIPHOM, HOHHOW U COKpAaIlleHHON HOHHOI (opme.
CoopmysmpyiiTe BbIBOJ, OTBETUB Ha CJIECAYIOIINE BOIPOCHIL:
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1.B yem 3akio4aeTcs CyIIHOCTh peakluii HOHHOro oOMeHa?
2.KakoBbI yCIIOBUSI TEUEHHs peakldii MOHHOrO OOMEeHa, MAYIIMX 10 KOHIa (HeoOpaTumble
peakuun)?

KoHTpoJibHbIE Bonpochl

BrimonnuTe 3amanue ¢ BBIOOPOM OTBETa:

A.Xnopun meau (II) B BogHOM pacTBOpe MOKET pearupoBaTh:
1.NaNO;

2 MgSO,

3.KOH

4.HBr

b.B BogHOM pacTBOpE pearupyroT MKy cOOOi:

INaCl u Ba(NOs),

2. KOH u Na,SO,

3.HClu Zn (NOs),

4. CuSO4 u KOH

B.B BoziHOM pacTBOpe pearupyror C BbIIEJICHHUEM rasa:

1. N32CO3, CaClz

2. FeSO4, NaOH

3. NaCl, HBr

4. NaHCOs3, HNO:s

OtBer odopmure:

A b B

Jlureparypa
1.Hamamkoma.27.p¢ (TecToBbie 3aJaHUs IO TEME: peaKIIMi HOHHOTO OOMEHa)
2.www.virtulab.net (BupTyanapHas XuMudecKkas J1a00opaTopusi)

JlaGopaTtopnas paGora Ne2
Tema: nentudukannsi HEOPraHUIECKUX BEIIECTB.

Heasn: [Ipy moMomy KadyeCTBEHHBIX PEAKLMKM HAYYUTHCS PACIIO3HABATH INPEUIOKEHHBIE BEle-
CTBa.
3HaTh: KAUECTBEHHBIC PEAKIIMN HA OCHOBHBIC KATUOHBI U AHMOHBI
YMeTh: IPUMEHATH 3HAHUS U HABBIKH JIJIS1 BBITIOHEHUS Ta00paTOPHON pabOTHI;
IKCIIEPUMEHTATHLHO paboTaTh, COONIIO/Iast IPABIIIa TEXHUKHA OE30MacCHOCTH TipH paboTe B KabOu-
HETe XMMUU; TPOBOIUTH HAOIIOICHUS, 00001IaTh U JIeTaTh BHIBOIBI.
KpaTtkue TeopeTnueckue cBeleHUs

BbI ye 3HaKOMBI ¢ Ka4eCTBEHHBIMU PEaKIUSIMU HAa HEKOTOPbIE€ KATUOHBI U aHUOHBL. JTH
peaKIy MOXKHO TIPUMEHSTH JJI PEIICHUS IKCIIEPUMEHTAIBHBIX 3a/1a4 IO XUMHUHU. J1J1s1 BBITTOJ-
HEHUS 3TOM TabopaTopHOU paboThl BaM NoTpeOyeTcs Tabiniia KayeCTBEHHBIX peakluii Ha KaTH-
OHBI U AHUOHBI;

Tab6mwmia 1.
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Tabmura 2

KAYECTBEHHBIE PEAKIIUU HA AHUOHBI

Bo3aencreue nnm
KaTtnoHn A Ha6nopnaemasn peak
peakTms
Li* Mnama KapMMHOBO-KpacHOe oKpalivBaHue
Na* Mnamsa PKentoe okpalwimBaHue
K* Mnamsa dunoneToBoe OKpalLuMBaHue
Ca?t Mnamsa KnpnnyHo-KpacHoe okpalunBaHue
Sr2* Mnams KapMnHOBO-KpacHoe oKpallunBaHue
Mnams Xento-3eneHoe okpawimBaHue
Ba%* S0,% BbinageHue 6enoro ocagka, He pacTBo|
kucnotax: Ba?* + S0,2—= BaSO0,l
Cu?* Bona rmapaTUpoBaHHble MoHbl Cu?t UMEeIT
Pb?* S* BbinaseHne yepHoro ocagka: Pb?* + S
Cr BbinageHue 6enoro ocagka; He pacTBo
HO pPacTBOPMMOroO B KOHL.
Ag+ NH, o H,0:
Ag+ +CI'—= AgCl |
rekcauumaHo-geppat (III) (BbinageHne cuHero ocaaka:
Fe?* Kanua (KpacHas kpossaHas [[K*+ Fe** + [Fe(CN)¢]>*—* KFe[Fe(CN
conb) ,K;[Fe(CN)e]
1) rekcaumnaHodeppar (II)|[BoinageHne cmHero ocagka:
Kanus (xentas K+ + Fe® + [Fe(CN)¢]* —= KFe[Fe(C
Fe3* KpoBsiHas cofib) MosiBNeHNe SipKO-KpacHOro okpalumBar
Ks[Fe(CN)] 06pazoBaHNs KOMMAEKCHbIX MOHOB Fe(
2) poAaaHMAa-uoH
SCN-
wenoub (ampoTepHble BbinageHue ocaaka ruapokcuaa antomy
ARt CBOWCTBa rmapokcmaa) NpUINBaHUN NEPBbIX MOPLMIA LLLENOYN |
pacTBOpeHWe Npu ganbHenweM Npuime
NH,* Lienoyb, Harpes 3anax ammuaka: NH,* + OH'—= NH, |
u+ IAMiiniairarAanLIs AR~ IFARAIIAA AIZFZAALTTTIIAPALIIAA

AHNOH PeaxkTus Hao0.ronaemas peaknusi
S0.°- Ba* Brinagenue 6e1oro ocaaka, HEpacCTBOPHUMOTO B
KHCJIOTaXx:
Ba® + S04*—= BaS0,!
NO5 1) 106aBUTH KOHII. O6pazoBanue roay0oro pacTBOpa, COACPKAIIETO HOHBI
H,SO, u Cu, Harpets |Cu’", Bbienenue rasa 6yporo nsera (NO,)
Bo3HUKHOBEHHE OKpAcKH cynb(ara HUTpo3o-xene3a (11)
Oxpacka oT (puoJIeTOBOM 10 KOPUUHEBOM (peakuus «0y-
[POT0 KOJIbLIA»)
PO.* MOHBI Ag+ BrlnageHue cBETI0-XKeNTOro 0caika B HeHTpalbHON
cpene: 3Ag+ + PO —= Ag;P0,l
CrO* nonbl Ba® BrliriaoHune )KenToro ocajika, He paCTBOPUMOTIO B YK-

CYCHOI1 kuciote, Ho pactBopumoro B HCI:
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S*, voHbl Ph** BrinaieHue 4epHoro ocajaka: PbS |

COs* nonnl Ca™ BBITIa/ICHHE OENOro 0caaKa, paCTBOPUMOTO B
kucnorax: Ca? + C0;%- = CaCO3l
CO, M3BECTKOBAsI BOJIA Ca (OH), + C0, —= CaCOs + H,0,
Ca(OH),
Cr HOHBI Ag+ Brinagenue 6enoro ocaaka, He pactBopumoro B HNOs,

HO paCTBOPUMOTO B KOHIL.

Br WOHBI Ag+ BrinageHue CBETI0-KENTOro 0cajika, He paCTBOPUMOIO B
HNO3: Ag+ + Br-= AgBr.l ocanok TemHeer Ha cBeTy

r MOHBI Ag+ BrinageHue xkenToro ocajka, He paCTBOPUMOrO B
HNO; u NH; koH11

OH' (menoyHast [MHIUKATOPHI: JIAKMYC |[CHHEE OKPALIMBAHNE MAJTMHOBOE OKPAITMBAHNE
cpena) dhenondranens

O0opynoBaHme: MTATUB, TPOOUPKU
PeakTuBbi:
1.PactBop ruapokcuaa Hatpust NaOH
Ilepen npoBeaeHuemM padoThl 03HAKOMbTECH € IPABUJIAMM 10 TeXHUKe 0€30MaCHOCTH

Xoa padoTsl
3agaua: B Tpex kombax 6e3 STUKETOK HAXOAATCS PACTBOPHI XJOPHUAA ATIOMHUHHUS, XJIOpUIA XKe-
ne3a( III ), xnopuna meau ( II). Ilpu moMomm oaHOrO peakTUBa - TUAPOKCUAA HATpHs pacro-
3HANTe 3T BELIECTBA.
1.00paTuTe BHUMaHUE HA LBET MPEAJIOKEHHBIX pacTBOPOB. [ MIpaTHpOBaHHBIC MOHBI XKelle3a
MeM UMEIOT XapaKTepPyI OKPacKy
2.1lpensioskeHHbIE BEIIECTBA SABISIOTCS COJISIMM, U BCE OHU PEArUpyIOT C PACTBOPOM IMAPOKCUAA
Hatpus. OOpa3yromuecss OCHOBAaHUS HEPACTBOPUMBI B BOJIC U BBITIAIAIOT OCAJTKU XapPaKTEPHOTO
[BETA:
Fe (OH);- 6yporo nBeta; Cu (OH),- sipko-romy6oii; Al (OH);- Genoro, pactBopsieTcsi B U30bITKE
LIEJIOYH.
Jliig omnpeneneHust cojiell B TPU YUCThbIe MPOOUMPKU HajeiTe HEeOOIbIINE KOJUYECTBAa HCCIEeay-
€MBIX BEIIECTB U B KaXKIYIO J00aBbTE OCTOPOYKHO PACTBOP THAPOKCHUIA HATPHUS IO BBIMACHUS
ocaJka.
Pe3ynbrathl onbITOB 0pOopMHUTE B TAOTHILY:

No/Ne | IIBeT pacTBO- I'mapokcun Hatpus | BemectBo
pa (uBeT ocajika)

—

VYpaBHeHUsI peakluii 3aUIINTE B MOJIEKYJISIPHOM, MOJIHOM U COKpallleHHOW HOHHOU (opMe.
KonTpoabubiii Bonpoc Kakue peakiy Ha3bIBalOTCS KAUYECTBEHHBIMU ?
CdopmyampyiiTe BHIBOJ 0 POIeJTaHHOH padoTe.

JlaGopaTropHas padora Ne3
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Tema: dakTopbl, BJUAIOIINE HA CKOPOCTh PeaKINU
Heab: [ToaTBepauTh SKCIIEPUMEHTAILHO, BIUSHUS HA CKOPOCTh PEAKIUU TaKUX (PaKTOPOB Kak
TeMIIepaTypa, KaTajau3aTopbl, MPUPO/Ia pearupyromux BEIIeCTB, KOHIIEHTpaIus, 0TpaboTaTh Ha-
BBIKH JKCIIEPUMEHTAIILHOW Pa0OTHI, COOMIOAAsi MPaBiia TEXHUKU OE30MaCHOCTH NpU padoTe B
KaOMHEeTe XUMHH
3natb: [IOHATHS «CKOPOCTh XMMHYECKON pPEaKIUN», «KAaTalu3aTOpbD», BIUSHHUE HAa CKOPOCTh
peaKIyy pa3InyHbIX (DAKTOPOB.
YMeTh: sKCniepuMEHTAIBHO paboTaTh, COOJIIOAAs MPAaBHIIAa TEXHUKH 0€301MacHOCTHU MpHU paboTe B
KaOMHETEe XUMHUU; POBOJIUTH HAOJIOIEHUs, 0000IIaTh U 1€TaTh BEIBOJIBI.
KpaTtkue TeopeTnueckue cBeleHUs

Opna u3 ocoOeHHOCTEH XUMHUYECKHX peaklui 3aKIvaeTcs B TOM, YTO OHHM MIPOTEKAIOT BO
BpeMeHHu. OJHU peakIuy TPOTEKAIT MEUICHHO, MecsiaMu (KOppo3us >kelesa), APyTrHhe 3a-
BEPIIAIOTCS 32 HECKOJIBKO HeAenb (CIUPTOBOE OpOXKEHHE TIIIOKO3bI), a HEKOTOPBIE DPEaKIHU
MIPOUCXOSAT MTHOBEHHO (B3pbIBBI). Paznen Xxumun, u3ydaronuii CKOpocTd XUMHUECKUX PeaKIHii
Ha3bIBACTCS XUMHUYECKOH KHHETHKOM.
CkopocTh XMMHYECKOH peakuuu omnpeae/sieTcsi H3MEHEHHEM KOJIMYecTBa BellecTBa
pearupyouux BemecTs WiN MPOAYKTOB PeaKIUM 32 eJMHUIY BpeMeHH! B eMHHIe 00beMa
(roMoreHHble CHCTEMbI) UJIM HA eJMHHIIE IOBEPXHOCTH (IJIl TeTEPOreHHbIX CHCTEM)

CKOpOCTh peaKIM 3aBUCUT OT NMPUPOJIbI PEArMpyIOIIUX BEIIECTB U OT YCIOBHI, B KOTO-
PBIX peakiusi MpoTeKkaeT. BaxkHEWITUMU U3 HUX SIBISIFOTCS: TeMIepaTypa, KOHIEHTPAIUsl, Ha-
JiMyMe KaTajau3aropa. Ha ckopocTh peakiinu ¢ y4acTHEM TBEPbIX BEIIECTB CHIIBHOE BIUSHUE
OKa3bIBAET CTEIEHb U3MEIbUCHHUS.
C yBenuyeHueM KOHIIEHTpALMU PEarupyrolux BELIECTB CKOPOCTh peakuuu Bo3pactaer. Kosu-
YECTBEHHO 3aBUCUMOCTh MEX/IY CKOPOCTHIO PEAKIIMHU U KOHIICHTPALMEeH OnpeesieTcs 3aKOHOM
JEUCTBYIOLIMX Macc.

[Tpu NOBBIIIEHUN TEMIIEPATYPHI CKOPOCTH OOJIBITMHCTBA PEAKINA YBEINUNBACTCSA. JTY 3a-
BHCHMOCTHh MOKHO BBIpa3uTh mnpaBuwioM Baut-T'odda: [Ipu moBeImieHny TemiepaTypsl Ha Kax-
neie 10 °C cKOpOCTh peakiuy YBEIUUMBAETCSA B CPEIHEM B 2-4 pasa.

Haubonee cunpHOE BIMSHUE HA CKOPOCTh PEAKIIMM OKa3bIBACT MPUCYTCTBUE B pearupy -
IOIIEN CMEeCH KaTajau3aTopa — BEIIECTBA, KOTOPOE MOBBILIAET (2 MHOTJA U YMEHBIIAET - TOTJa
€ro Ha3bIBAIOT MHTHOUTOPOM) CKOPOCTh PEAKI[MU, HO CaMO HE PacXOAyeTcs B 9TOM IpoIlecce.
Peaxiuu, mpotekaroiye B MPUCYTCTBUU KaTald3aTopa Ha3bIBAIOTCSA KaTaIUTHYECKUMU. Mexa-
HU3M JEWCTBHS KaTaiau3aTopa MOXKET ObITh CaMbIM Pa3HOOOpA3HBIM U, KakK MPaBUJIO, OYEHb
CIOXHBIM. [[7151 KaTtanu3aTtopa XapakTepHO M30MpaTenbHOE JEUCTBUE. BOoIbIIy0 poib UrparT
Ouonoruueckue Karaauzatopbl — pepmMeHThl. DepMeHThl 00J1a4aI0T LETbIM PSAIAOM crienudpuye-
CKHX CBOMCTB, OHM 00JIaJjal0T HaWOOJIbIIEH AKTUBHOCTHIO TPH TEMIIEpaType YEIOBEUECKOTO
Tena. [Ipu NOBBIIEHNN TeMIIepaTypsl Bbime 50° OHU pa3pyIIaroTCs.
B nanHoii paboTe BbI MpoeNacTe OMBITHI, MOATBEPKAAIONINE BIUSHUE Pa3INUHbIX (PaKTOPOB Ha
CKOpPOCTh pEaKInu.
Ilepen npoBeneHneM padoThbl 03HAKOMbTECH € PABUJIAMU 110 TEXHUKe 0e30macHOCTH!
OO0opynoBaHme: MTATUB, IPOOUPKH, CTAKAH C TOpsiUEit BOJIOM, TyUYHHKA
PeakTuBbI:
1.1uak Zn
2.PactBop cepHoii kucinotsl H,SO4
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3.PactBop ykcychnoit kucinorst CH;COOH
4.PactBop xnopuna meau(ll) CuCl,
5.Kene3o (:kene3Hast MPOBOJIOKA U XkKeJe3Hble onuiku) Fe
6.PactBop nepekucu Bogopona H,O,
7.0xcun mapranua (IV)  MnO,

Xoa padoTsl
Omnsit 1. [TomecTure B 01HY MPOOUPKY KYCOK KEJI€3HOM IMPOBOJIOKU JJIMHOW OKOJO lcM, a B
IPYTyI0 - HEMHOIO JeJe3HbIX Onmwiok. JloGaBbTe B KaKAyro MpoOupky mo 1 i Xxjopuaa
meau(Il) .Yro nabmonaere?
OnbiT 2. B npobupky Hanmelte 2MJ pacTBOpa MEPEKUCH BOJIOPOa U BHECUTE TIICIOIIYIO JTyUHH-
Ky, HE TIpUKacasch K >kuakoctu. Yro Habmomaere? Teneps B 3Ty ke MPOOUPKY MOMECTUTE HE-
MHOrO okcuaa Maprasima (IV) u BHecuTe Tieronryro aydnHky. Yro Habmomaere? Craenaiite Bbl-
BOJI
OnbiT3.B 1B mpoOuMpku MOMECTHTE IO OJHOM TpaHyJe IIMHKA. B oxHy mpuielTe cepHOM
KHCJIOTHI, & B IPYTYIO YKCYyCHOM. I 1e Gosiee MHTEeHCUBHO MPpoXoAuT peakius? [Touemy?
OnbiT4.B 18e mpoOupku BHECUTE MO OJHOM IpaHylse IIMHKA U A00aBbTe MO 1M1 pacTBOpa cep-
HOM KHCIOTHI B Kakyto. OqHy U3 MpOOUPOK OMyCTUTE B CTakaH ¢ ropsdeit Bogou. Ilo nHTeH-
CHUBHOCTHU BBIJICJICHHS raza B 00eux MpoOupKax cAellaifTe 3aKI0YeHHE O BIMSHUU Ha CKOPOCTh
peaKkiuy HarpeBaHusl.
Pe3ynbTathl ONBITOB OOPMUTE B BHJIEC TAOIUIIBI

Onwucanwne onbita | Habmonenus: | YpaBHeHUS peakiuit

KouTpoJsbHbIii Bonpoc

ITpuBeauTe npUMepbl KaTAIUTUYECKUX peaKLUil, UMEIOIIUX BaKHOE 3HAYE€HHUE B IIPOMBILIEHHO-
cTH?

CdopmyaupyiiTe BbIBOJ 0 BJIUSIHUM HA CKOPOCTh PeaKIUH Pa3JHYHbIX (PAKTOPOB.
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OO0pasen BbINOJHEHUsI padoT

JlabopaTopnasi paGora

Tema: ®akTopsbl, BIMAIONME HA CKOPOCTh XUMUYECKON pEAKIIUN

Llesab padoThI: U3y4UTh BIUSHUE Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh PEAKLIUU, OTPAbOTaTh Ha-
BBIKU 3KCIIEpUMEHTANIbHOM padoThl, OO0 ast MpaBuila TEXHUKN 0€30I1aCHOCTH B KaOMHETe XU-

MUH.
OobopynoBanue
IIpuGopsbl U peakTUBBI:

uuk Zn

PN R WD

PactBop xmopuna meau(Il) CuCl2
/Kene3o B nmopouke, xene3Has npoposioka Fe

ConsHast kucnora paszHoii konnentpauuun HCI
[Tepokcun Bogopona H202
Oxkcun mapranna (IV) MnO2
PactBop cepnoit kucinoter H2SO4
TatuB 11 npoOUpPOK, MPOOUPKH, JIyUWHKA, CTAKaH C Topsiueii BOAoi

Xoxa padoTsbl

Kpatkoe onvcanue onbiTa

HaOmronenus

YpaBHEHHUS peakLil

OmnpIt 1.1TomecTunu B oiHy

Ha nipoBoiioke u

pOOUPKY KYCOK KeNe3HOU nopouike nosiswi- | Fe + CuCl, ——3Cu + FeSO,
IPOBOJIOKH JJIMHOM OKoslo 1 | s KpacHO- Ko-
CM, a B IpyIrylo — HECMHOI'O PUYHEBBIN HAJET,
&KeNe3HbIX onmiok. Jlo6aBu- | B mpoOupke ¢ mo-
JMB KKAYIO IPOOUPKY O POIIKOM 3TOT Ha-
Imut xmopuaa meam (11) neT oOpa3oBacs
osicTpee. [o-
my0oif 11BeT pac-
TBOpA TOCTETICH-
HO ucyes
OnwIT 2.B 18e npobupku Peaknus muta B
MOMECTHJIH 110 OJHOM I'paHy- | KaKJou mpoOup- Zn +2 HCI—>ZnCl, + H»

ne nuHKa. B oqHy npuimwim
consHyto kucnoty (1:3),a B
JIPYTYI0 — 1MJT CONsTHOM
kucioTe (1:10).

ke.. Ha moBepx-
HOCTH TPaHyJIbI
LIMHKA OBLIM ITy-
3bIpH OECIIBET-
Horo rasza. B
poOupKe ¢ Me-
Hee pa30aBiieH-
HOU KUCJIOTOU
peaxiys mia
9yTh OBICTpEE.

OmnbiT 3.B npobupky Hamu-
JM 2 MJI IEPOKCHJIA BOJOPOAA
¥ BHECJIH B HEE TICIOIIYIO JTy-
YHHKY, HE TIPUKACASCh K KUJI-

B npobupke
N3MEHEHHH HET.
ITocne nobGasie-
HHS OKCHJIA

2H,0, —» 0O, +2 H,O
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koctu. Teneps B 3Ty ke
MpOOUPKY TOMECTHIIA Ha
KOHUYHMKE IITATeNs OKCUJ]
maprasnma (IV) u Baecan
TJICIOLIYIO JIyYUHKY

Mmaprasia (IV)
peakuus muia
OypHO. Beiemnsii-
cs1 OeCIIBETHBIN
ra3, Taeromas y-
YHHKA BCIBIXHYJIA

OnbiT 4.B 18 nnpoGupku
OITyCTHJIU IO OJHOM TpaHyJie
LUHKA U nobasmim 1o 10 —

15 kamenp pacTBOpa cCepHOM
KUCI0Thl. OHY IPOOUPKY
OITyCTHJIU B CTaKaH C ropsyei
BOJIOHU

B onnoii u npy-
roil mpooupkKe
MIPOUCXOJIO BBI-
JiejeHne OecIBET-
HOTO rasa, HO MpH
HarpeBaHUU Ta3
BBIJICTISIICS MH-
TEHCHBHEE

ZIl + HQSO4_’ ZHSO4 + Hz

BbiBoa: Ha CKOpPOCTP XMMHYECKON pEaKIMM BIMSIET KOHLEHTpauus (IIpH yBEIUYEHUHU

KOHIICHTPAIIUUA CKOPOCTh PEAKIIMK BO3PACTAET), KaTaau3aTopsl (01.3) , IpH HarpeBaHUU CKO-

POCTh peakluM yYBEJIMUMUBACTCS (B TaHHOM OIBITE 4), CTENEHh U3MEIBUEHHOCTH TBEPJIOTO BE-

uiecTBa (Ipy yBEIMUYEHUH IUTOMIAIN IOBEPXHOCTH CKOPOCTh PEaKIIMK BO3PACTAET)

KouTtpoasnblii Bonpoc: Uto takoe hepMeHThI? KakoBbl HX 0COOEHHOCTH?
OtBetr: MepMeHTHI — BEIIECTBA, KATATU3UPYIONNEe OMOXHMUUYECKHE PEAKIIMU B OpraHU3ME.

@depMeHTHl SABISIIOTCS  monuMepamu  (Oenkamu). Mx nedicTBue u30MpaTenbHO, KaXkKIIbIi
(hepMeHT OTBeUaeT 3a ONpeAEIEHHYIO0 PEaKILHIO M0 TUITY «3aMOK — KITFOU»
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