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TOUKA \\' POCTA

I[MosicHuTEeIbHAA 3amUCKA
PaGouas mporpamMmMa 1o XuMuUM Ha YpOBHE OCHOBHOTO 001Iero 00pa3oBaHuUsl COCTAaBJIEHA HA OCHOBE MOJOXKEHUI U TpeOOBAaHUMU K pe3yabTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNbHON MPOrpaMMbl, NpeACTaBiIeHHBIX B dexepalbHOM TOCYAaPCTBEHHOM O0pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO OOIIETOo
o0pa3oBaHMs, YTBEPXKIECHHOTO IMpHKazoM MuHucrepcTBa oOpasoBaHuss u Hayku PD Ne 287 ot 31.05.2021, ¢ yderom IIpumepHoil mporpammsbl
Bocriutanusi, OcHOBHOI oOpazoBarensHOi porpaMMbl ' BOY « COLINe7c.m. Ilcenax» ocHoBHOro o0rmiero oOpa3oBanus, AJaNTHPOBAHOOW MPOrPaMMBbI
ocHoBHOro o6miero oopazoBanus ['bOY «COILINe7y», npumepHoit paboueld mporpammbl  MHCTHTYTa CTpaTeruu pa3BUTHs oOpa3oBaHus Poccuiickoi
Axkanemuu obpazoBanus M, 2021
B COOTBETCTBUH C
- [Tonoxennem o paboueit mporpamme yueoHoro npeamera, kypca [BOY «COIII 7c.m.ITcemax»
U OPUCHTHPOBAaHA Ha pealM3alliio B IICHTPE OO0pa30BaHMs CCTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HampaBlieHHOcTeW «Touka pocTay,
co3ganHoro Ha 6aze ['BOY «COIIINe7» ¢ menbio pa3BUTH y 00y4aronIuXcs €CTECTBEHHOHAYYHOW, MaTeMaTH4eCKOW, HHPOPMAIMOHHON
rPaMOTHOCTH, (POPMUPOBAHUSI KPUTUUECKOTO U KPEATHBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYUYHOU W
TEXHOJIOTMYECKON HAIMpaBICHHOCTH, a TaKXkKe I TPAKTHYECKOW OTpabOTKHM ydeOHOro MaTepuajlia 1Mo YYeOHBIM MpeaMeTam
«Duznkay,«Xumusn», «buonorus, «MapopMaTHKa».

Ha 6a3e nientpa «Touka pocta» obecriedynBaeTcsl peainsaius 00pa3oBaTeIbHbIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOU
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSMH 3aKOHOAATEIHCTBA B cpepe 00pa3oBaHUs U C YyUETOM PEKOMEH AN
®denepabHOrO oreparopa yuyeOHoro mpeamera «Xumus». OOpa3oBarelibHas MporpamMma I03BOJISIET MHTETPUPOBATh PeaIM3yeMbIe 371€Ch
MOIXOBI, CTPYKTYPY M COJIepKaHUE TIPH OpraHU3alMKk 00ydeHHs] XUMHHM B 8—9 Kilaccax, BRICTPOGHHOM Ha 0a3e Jr000ro M3 JOCTYITHBIX
yueOHo-MeToanuecknx komiuiekcoB (YMK). Mcnons3oBanue o0opyaoBaHMs LIEHTpa
«Touka pocta» MO3BOJISIET CO37aTh YCIOBHS:

* JIJIS pacIIUPEHUS COIePIKAHUS IITKOJTBHOTO XUMHYECKOTO 00pa30BaHMS;

* JIJIs TIOBBIIIICHHSI TTO3HABATEILHON aKTUBHOCTH O0YJarONTUXCS B €CTECTBEHHOHAYYHOU 00J1aCTH;

* NIl Pa3BUTHS JIMYHOCTH peOCHKA B TIpoliecce 0OyUeHUs] XUMHUH, €r0 CIIOCOOHOCTEH, (POpMUPOBAHUS U YAOBICTBOPEHUS COIUATIEHO
3HAYUMBIX UHTEPECOB U TIOTPEOHOCTEN;

11t PabOTHl ¢ OAAPEHHBIMHU WIKOJbHUKAMH, OPTaHM3AIlMM WX Pa3BUTHS B PA3IUYHBIX 00IAacTIX 00pa3oBaTeIbHOW, TBOPYECKOU
JIESITEIIbHOCTH.

[Tpumensiss 1MdpoBbIe JTa0OpAaTOPUM HA YpPOKAX XUMHUHU, YyYallHecs CMOTYT BBITIOJHUTh MHOXKECTBO JIa0OpaTOPHBIX pPabOT
AKCIEPUMEHTOB I10 MPOrpaMMe OCHOBHOM LIKOJIBI.



TOUKA \'pocm
HopmaTtuBHas 6a3a ’

1.®enepanbhblil 3ak0H oT 29 .12 .2012 Ne 273-D3 (pen . ot 31 .07 .2020) «O6 obpazoBannu B Poccuiickoit denepanumuy» (C U3M . U JI0M ., BCTYI . B
cuiry ¢ 01.09.2020) . — URL.: http://www .consultant .ru/document/cons_doc_LAW 140174 (mxara obparuenus: 28 .09 .2020)
2.Ilacnoptr HanumoHanpHOro mnpoekrta «OOpasoBanue» (yrB. mnpesuauymom Cosera npu Ilpesupente P® mno crparermyeckoMy pa3BUTHIO U
HallMOHAIBHBIM MTPOEKTaM, MpoTokoi oT 24 .12 .2018 Ne 16). - URL: https://login .consultant.ru link?req=doc&base=LAW&n=319308&demo=1 (zmara
oOpatuenusi: 10.03.2021)
3. N'ocynapctBennas nporpamma Poccuiickoit @enepanuu «Pa3Burue odpazoBanus» (yrBepxacHa rnoctaHoBiaeHueM [IpaBurenscrBa PO ot 26 .12
2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBep»kA€HUH rocynapcTBeHHoN nporpaMmel Poccuiickoit @enepanuu «Pa3zsutne odpasosanus» . — URL:
http://www .consultant .ru/document/cons_doc_LAW _286474/cf742885e783e08d938 7d7364e34f26f87ec138f (mara obparnenus: 10 .03 .2021)
4.IIpocdeccronansueiii cranaapt «llemaror (memarormueckasi IesTEIBHOCTh B JOMIKOJIBHOM, HAYaIbHOM OOIIEeM, OCHOBHOM OOIIEM, CpeIHEM
o0miemM 00pa3oBaHun), (BOCHUTATENb, YUUTeh)» (ped. oT 16.06.2019 r.) (Ilpuka3z MunucrepcTBa Tpyaa u corpanbHoi 3amuTel PO ot 18 okTs0ps
2013r . Ne 544H, c u3sMeHEHUSIMH, BHECEHHBIMHU ITpHKa3oM MuHucTepcTBa Tpyaa U conzamuTsl PO ot 25 nekadpst 2014 r. Ne 11151 u ot 5 aBrycra
2016 v . Ne 4221) . — URL: // http://mpodcranaaprnenarora.pd (qara odpamenus: 10 .03 .2021)
5. Ilpodeccuonansusiii ctanaapt «llegaror qononHureabHOro oopazoBanus Aerel U B3pocibix» ([Ipuka3 MunucrepcTBa Tpya U COUUAIbHOMN 3aIU ThI
P® ot 5 mas 2018 1. Ne 298n «O06 yrBepxkaeHuu npodeccruonanbHoro cranaapra «llegaror 10noiHUTENBHOrO 00pa3oBaHus IeTEH U B3POCIBIX»). —
URL: //nhttps://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh- standartov/reestr-professionalnykh-
standartov/index .php? ELEMENT 1D=48583 (nata obpamenus: 10 .03 .2021)
6.DenepanbHBIl TOCYIapCTBEHHBI 00pa30BaTeNbHBIA CTAaHAApPT OCHOBHOTO oO0ImIero oOpa3oBaHus (YTBEpXKIEH NpHUKa3oM MuUHHUCTEpCTBa
obpazoBanus u Hayku P® ot 17 gekabpst 2010 v . Ne 1897) (pen.21.12.2020) . — URL.: https://fgos.ru (mata obpamenus: 10 .03 .2021) 7.DenepanbHbIit
roCcy/1apCTBEHHBI 00pa30BaTeNbHBIN CTaHIApT CpeaHero oOlmiero ooOpa3oBaHus (YTBEpkKAEH MpHKa3oM MuHHCTEpCTBA 00pa30BaHUS U HAYKU
P® or 17 mas 2012 1. Ne 413) (pen.11 .12 .2020) . — URL.: https://fgos.ru (nara oopamienus: 10 .03 .2021) 8.Meronuveckue peKOMEHIAIMH 110
CO3aHMI0 U (PYHKIMOHHPOBAHMIO JIETCKUX TexHomapkoB «KBaHTopuym» Ha 0a3e 0011eoOpa3oBaTeNbHBIX OpraHu3aluil (yTBepKIEeHbI
pacnopsbkeHneM MunuctepceTBa npocsetieHus PO ot 12 suapst 2021 r. Ne P-4) . —
URL.: http://www .consultant .ru/document/cons_doc_LAW_374695 (nara obpamienus: 10 .03 .2021)
9.MeToanueckie peKOMEHAalUH 110 CO3/JaHNI0 U (YHKLIMOHUPOBAHUIO LIEHTPOB M (poBoro oopazoBanus «IT-ky6» (YTBEpxkaAeHbI pacropsiKeHueM
Munuctepcrsa npocsenienuss PO or 12 suBaps 2021 r. Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc_LAW_374572
(mata obpamienus: 10 .03 .2021)
10. Meroanueckue peKOMEHJAlMM MO CO3JaHuI0 U (YHKIMOHMPOBAHHIO B 0011€00pa30oBaTeNbHBIX OpPraHU3AlMsIX, PACHOJOKEHHBIX B CEIbCKOMN
MECTHOCTH M MaJIbIX T'OpOJax, LIEHTPOB OOpa30BaHMs €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOH HampasieHHOCTeH («Touka pocTa») (YTBEp)KIEHBI
pactiopsbkeHreM ~ MuHHCTepcTBa  mpocBemieHuss  Poccuiickoit  ®emeparuu ot 12 smBaps 2021 r . Ne P-6) . — URL:
http://www.consultant.ru/document/cons_doc_ LAW_374694/ (nata oopamenus: 10 .03 .2021)



http://www.consultant.ru/document/cons_doc_LAW_140174
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f
http://профстандартпедагога.рф/
https://fgos.ru/
https://fgos.ru/
http://www.consultant.ru/document/cons_doc_LAW_374695
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_
http://www.consultant.ru/document/cons_doc_

TOUKA \!pocm

KpaTkoe onucanue nmoaxoa0B K CTPYKTYPUPOBAHUIO MATEPHAJIOB
B oopazoseamenwvnoii npozpamme (OIl) npedcmaesnenst ciedyroujue pazoensi:
1 .Metoabl u3yyeHHs BEIIECTB U XUMUYECKUX SABJICHUN. DKCIIEPUMEHTATbHBIE OCHOBBI XMIMHH.
2 . IlepBoHauanbHble XUMHUYECKUE MOHATHS . 3 . PacTBOphl. 4.OCHOBHBIE KJIACCHI HEOPraHMUYECKUX COeTUHEHUU. 5. Teopust 3MeKTPOIUTHIECKOM
JTUCCOIMAIU. 6. XUMHYECKHE peakIuu. 7. XUMHUECKHUE 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAUIOB M UX COCTUHCHHMM ).

B oCHOBY BBIACTCHHS TaKUX pa3eliOB 3aJI0KEH XMMHUYECKUH SKCIIEPUMEHT, TPAAMIMOHHAS CHUCTeMa H3ydeHHs XUMuU. OCHOBHOW (opmoi
yueOHOW JEeATENbHOCTH SIBISETCS XUMHYECKHHA SKCIEPUMEHT, MPOBOAMMBIA B BHUIEC JAa0OPATOPHBIX, MPAKTUYECKHMX pabOT M JE€MOHCTpAIHil.
JleMOHCTpalMOHHBII KCIIEPUMEHT POBOIUTCS B TOM CIIydae, €CIIM OH ONAaceH JUIs BHIOJHEHUS YYAIIUMUCS WM UMEIOIIMKACS PpUOOp NpeACTaBiIcH B
€IMHCTBEHHOM JK3eMILISIpE.

Js m3ydeHust npeamera « XuMHs» Ha dTane 0CHOBHOro o01ero oopasoBanusi orsoautcest 140 yacos: 8 kiace - 70 gacos; 9 xiracc —70 wacos.
Jlannast oOpa3oBaTesibHasg IporpamMma OO0€CIeYMBAET YCBOCHHME YYaIMMMCS BaKHEHIIMX XUMHUYECKMX 3aKOHOB, TEOPUH U NOHATUM; (hopMUPYET
MPEJICTABICHUE O POJIM XUMHH B OKPYXKAIOUIEeM MHUpE M KH3HU YeloBeka. [Ipy 3TOM OCHOBHOE BHHMAaHUE YHAEJSETCS CYHUIHOCTH

XUMHUUYECKHUX PEAKIUI U METOZaM UX OCYILECTBICHHUSL.

OaHUM M3 OCHOBHBIX MPUHILMUIIOB MOCTPOEHUS MPOTPaMMBbl SABISETCS MPHUHIMI JOCTYMMHOCTH . OKCIIEPUMEHTANbHbIE JaHHbIC, MOTyYeHHbBIC
yYalIUMHCS MPH BHIIOJHEHUH KOJIMYECTBEHHBIX OIBITOB, IMO3BOJISIFOT YYalIUMCS CaMOCTOSITENbHO Ji€JaTh BbIBOJIbI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toaxonpl, 3aM0KeHHBIE B COACPKAHUE MPOrPaMMBbI Kypca, CO3/1al0T HEOOXOAUMbIE YCIOBHUS IS CHCTEMHOTO YCBOSHUS YUAIIUMUCS OCHOB HayKH, JUIS
o0ecrnevyeHrs pa3BUBAIOILIEr0 U BOCIIUTHIBAIOLIETO BO3/IEUCTBUS 00YUYEHHUS Ha JINYHOCTh y4allerocs.

dopmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMBbI YOEXKI€HUH IKOJbHUKA, IEHTPAJIbHBIM SIIPOM €r0 HAyYHOI'O0 MUPOBO33PEHHSL.

Onucanve MmarepuaJIbHO-TeXHU4YECKOM 0a3bl HeHTpa « Touka pocray,
HCII0JIB3YEMOI'0 IJIsl peajin3aluuu 00pa3oBaTe/IbHbIX IPOrPaMM B paMKaXxX MpPenoaBaHus XUMHUHU

Hugposeasa (komnvromepnasn) navopamopus (II/I), nporpaMMHO-anmapaTHEIM KOMIUIEKC, TaTYMKOBAsE CUCTEMa — KOMIUIEKT Y4eOHOTo 000pyA0BaHUs,
BKJIIOYAIOLINI M3MEpUTENbHBIH OJIOK, MHTepdeiic KOTOporo mo3BojseT 00ecrneunBaTh CBA3b C MEPCOHANBHBIM KOMIIBIOTEPOM, M HAOOp JaTYMKOB,
PETUCTPUPYIOMIMX 3HAYSHUS PA3IUUHbIX (PU3MUECKUX BEIUYUH.

Jlamyuk memnepamypvl naamuHo6vlll — TPOCTON M HAAEKHBIM NaTYMK, IPEJHA3HAYEH I M3MEpPEHHUs TEMIEpaTypbl B BOAHBIX pacTBOpax U B
ra3oBbix cpepax. Mmeer pasnmnunbiil nuana3oH usmepeHuil ot —40 go +180 °C. TexHHueckne XapakTEPUCTHUKH JaT4YMKA YKAa3aHbl B MHCTPYKLUHU IO
aKcITyatauuu. Jdamuuk memnepamypvl mepmonaphuulii NpelHa3HadeH A usmepeHus temmeparyp 1o 900 °C. Mcnosb3yercss NMpH BBINOJIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHHEM TeMIlepaTyp IJIaMEHH, UIABJICHUS U Pa3I0KEHUs BEIIECTB.

Jlamuuk onmuueckou niomuocmu (Koaiopumemp) — NpeIHA3HAYEH U1 U3MEPEHMSI ONITHUUECKOM MJIOTHOCTH OKpAIlIEHHBIX pacTBOpoB. Mcnonb3yeTcs
npu u3ydeHuu teM «PactBopb», «CKOPOCTh XUMUYECKUX PEAKLUi», OTpeiesIEHUN KOHIIEHTPAIMH OKPaIlIEHHBIX HOHOB.

Jamuuk pH nipenHa3zHaueH JUid U3MEPEHUs] BOJOPOAHOr0 nokaszatens (pH) BOAHBIX pacTBOPOB B pa3iIMYHBIX MCCIEAOBAHUIX OOBEKTOB OKpYXKaroIlen
Cpebl.

Jamuyuk 3nekmponpoeoonocmu NPEeIHA3HAYECH Ul U3MEPEHUS YAEIbHOM 3JEKTPOIPOBOAHOCTH JKUAKOCTEH, B TOM UHUCIIE M BOJHBIX pPacTBOPOB
BewecTB. [IpuMensercs npu n3y4yeHun TEOPUN IEKTPOJIUTUYECKON JUCCOLMAIIMY, XapAaKTEPUCTUK BOJHBIX PACTBOPOB
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Jlamyuk X10puod-uonoe WCTIONb3yeTCsl ISl KOJIMYECTBEHHOI'O OIpeAeNiCHUs] COJEp>KaHUs MOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTax
nutanusa. K maTtdaMky monkitodaeTcss HOHOCENeKTUBHBIN 3ekTpon (MCD) (pabouuii 35eKTpon), MOTSHIMAT KOTOPOTO 3aBHCHT OT KOHIICHTPAIHH
OTpe/IeNIIEMOr0 MOHA, B JaHHOM ciiydyae oT KoHueHTpauuu aHuoHoB Cl. Ilorennuman MCO omnpenensioT OTHOCUTENBHO 3JEKTPOJa CpaBHEHUS, Kak
MPABUIIO, XJIOPCEPEOPSHOTO.

Jlamyuk numpam-uonoé NpeJHaA3HAUYCH Ul KOJTUYECTBEHHOTO OIpEIeTICHUs] HUTPATOB B Pa3NIMYHBIX OOBEKTaX OKPYXKAlOIIeH cpelbl: BOJE, OBOIIAX,
bpykTax, KOIOACHBIX U3JENUAX U T.1I.

Mukpockon yugposoit npeiHa3zHaueH 715 U3y4eHUs! GOPMBI KPUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAJLIOB.

Annapam 0na npoeedenus xumuueckux peakyuit (AIIXP) npenHa3HaueH Uil NOJyYEHUS U IEMOHCTPALUU CBOMCTB TOKCUYHBIX [IAPOB U Ia30B . JTU
BElleCTBa MOJy4aloTCs B KoJOe-peakTope, W Mpu HarpeBaHuu (WM Oe3 HarpeBaHusi) ra3oo0pas3Hble BEIIECTBA MPOXOAAT 4Yepe3 IOTIOTUTENbHbIC
E€MKOCTH (HacaaKH) ¢ pacTBOPAMHU PEareHTOB, BCTYMAOT C HUMHU B PeakIuio. M30BITOK ra3a MOTIIOMIASTCS KUAKAMHU U TBEPIBIMUA PEareHTaMH, a TAKXKe
AKTUBHPOBAHHBIM YyIJIEM. AIMapar 4Yalle BCEro HCIONb3YIOT IJs TMOJMy4YyeHUss U JEMOHCTpAllMd CBOICTB XJiopa, cepoBojopona. Ilpubop ona
0eMOHCIMPAyUU 3a6UCUMOCIMU  CKOPOCHU XUMUYECKUX PEAKUUIl Om pa3iudyHblX )aKkmopoe VCIOJIb3YIOT NPU U3YYEHUH TEMbI

«CKOpPOCTh XUMHUYECKOM peakluu» U TerioBoro ¢ dexra xumudeckux peakiuil. [Ipubop maét BOZMOXKHOCTH IKCIIEPUMEHTAIBHO UCCIIE0BATh BIUSHUE
Ha CKOPOCTh XMMHYECKHUX PEaKIUi CIIeAYomuX (HaKTOPOB: MPHUPOIBI PEarupYIOMIUX BEIISCTB, KOHICHTPAIIMH PEarupyoIuX BEIISCTB, IUIOMIAIH
TpaHuULbI pa3fena (a3 B reTeporeHHbIX cucTeMax (MOBEepXHOCTU CONMPUKOCHOBEHHUS MEXIY pearupyoIMMH BEIIeCTBAMH), TEMIIEPATYPhI, KaTalu3aTopa,
WHTUOUTOpA.

Ilunemka-0o3amop — npUCIIOCOOICHHE, UCIIOIB3YEMOE B JIAOOPATOPUH AJIsi OTMEPUBAHUS OMPEeIEHHOT0 00bEMA )KUIKOCTH. [IUMeTKH BhITyCKalOTCs
MIEPEMEHHOTO ¥ TIOCTOSTHHOTO 00bEéMa. B KOMITIIEKTEI 000pyTOBaHUS JJIT METUITUHCKUX KJIACCOB BXOJAT YIOOHBIE TTUIIECTKU- J03aTOPHI OTHOKAHATBHBIC,
MO3BOJIAIOIINE HACTPOUTh HEOOXOIUMBIN 00BEM 0TOMPAEMOIl JKUKOCTH B TPEX PA3IMYHBIX IHAMAa30HaAX.

bana komoéunuposannaa npeaHasHaueHa JJs HarpeBa CTEKJISHHBIX U (papdopoBbIX cOCyn0B, Korja TpeOyeTcsl co3aTh BOKPYT HarpeBaeMoro cocyzaa
paBHOMEpPHOE TeMIIepaTypHOe ToNle, U30eXaTh HCIONb30BAaHMUS OTKPBITOTO IUIAMEHM M pacKajl€HHOW JnekTpudeckoil crnupanu. Kopmyc
KOMOWHHPOBAHHOW OaHM CIeNIaH U3 ATFOMHUHHS. JKUIKOCTHAS YacTh KOMOMHUPOBAHHOW OaHM 3aKPBIBACTCS KOJIBIIAMH PA3IMYHOTO THAMETpA.

Ilpubop oOna nonyuenus 2a306 WCNONB3YETCS AN MOJYYEHUS HEOONBUIMX KOJMYECTB Ta30B: BOAOPOAA, KHUCIOpoAa (M3 MEpOKCHAa BOAOPOJA),
YIJIEKUCIIOro Trasa.

Pabdouas nporpaMmma no xumuu ajis 8—9 kiaccon
C MCIO0JIb30BaHUEeM 000pyaoBaHud HeHTpa « Touka pocra»

Ha O6a3e wnentpa «Touka pocra» oOecnednmBaeTcsl peanu3alys 00pa30BaTENbHBIX IPOrPAMM €CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKOH
HalpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TpPeOOBAHUSMH 3aKOHOJATENbCTBA B cdepe o0pa3zoBaHHA M € YYETOM pEeKOMEHAALUH
@denepalibHOTO orepaTopa yueOHOro npeamera « XuMHUs».

OO6pa3zoBarenbHas IporpaMMa IMO3BOJISIET HHTETPUPOBATh peaTu3yeMble MOJIXOIbI, CTPYKTYPY M COJAEp)KaHUe MPH OpraHU3aluu 0Oy4YeHUs] XUMHUH B
8—9 kiaccax, BHICTpPOEHHOM Ha 0a3e J1000ro U3 JOCTYNHBIX ydeOHO-MeToandeckux Komuiekco (YMK).

Hcnonb3oBanue obopynosanus «Touka pocray npu peanuzauuu nanHoi OIl mo3BossieT co3naTh yCaoBUs:

-JUIsl paCILIUPEHUS COJePKAHUS HIKOJIBHOIO XMMUYECKOTr0 00pa3oBaHus;

-JUIs TIOBBILICHHUS TO3HABATEIBHOM aKTUBHOCTH 00YUAIOIIMXCS B €CTECTBEHHOHAYYHOI 001acTy;
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-JUTS Pa3BUTHS JIMYHOCTH peO&HKa B mporiecce 00yueHHs] XUMHH, ero criocoOHocTel, HOpMUPOBaHUS U YAOBIETBOPEHUS COLUAIBHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTE];
-JU1s pabOTHI ¢ 01apEHHBIMU IKOJFHUKAMHE, OPTaHU3aIMU UX PA3BUTHUS B PA3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATETLHOCTH.

HopMbI 0L1eHOK 32 BCe BH/IbI IPOBEPOYHBIX padoT
«5» — ypoBeHb BBINIOJHEHHS TPEOOBAHHI 3HAUYNUTEIHHO BBIIIE YAOBICTBOPUTEIBHOTO: OTCYTCTBHE OMIMOOK, KaK MO TEKYIIEMY, TaK M MO MPEAbIAYIIEMY
yuyeOHOMY MaTepHaiy; He 6ojee 0JTHOro HelouéTa.

«4» — ypOBEeHb BBINOJHEHHS TPEOOBAaHUIl BBINIE YIOBJIETBOPUTEIBHOIO: Hamuuue 2—3 OmMOOK miu 4—6 HEemou€TOB MO TEKyIIeMy ydeOHOMY
Marepuaiy; He 6ojee 2 omuOOoK Win 4 HeJOUYETOB 10 MPOUICHHOMY MaTepHaty; HCIIOJIb30BaHIE HEPAIIMOHAIBHBIX IPHEMOB PEIICHHs YIeOHOH 3a/1auu.
«3» — JO0CTaTOYHBIH MUHUMAJIbHBIA YpPOBEHb BBINOJHEHHsI TPeOOBAHUM, NMPENbABISIEMBbIX K KOHKpeTHOW palote: He Oonee 4—6 ommbok niam 10

HEOUYETOB MO TEKyIIeMy y4eOHOMY MaTepuairy; He 6osee 3—35 ommnOoK mim He 6oJiee 8 HeA0YETOB M0 MPOUACHHOMY y4eOHOMY MaTepuay.
«2» — ypOBEHb BBITIOJHEHUS TPEOOBAHUI HIDKE yIOBICTBOPUTEIBHOTO: HalHuue 6ojiee 6 ommoOok wim 10 Heo4eToB 1o TeKyeMy Marepuary; ooiee 5
omurOOK wiu 60iee 8§ HEOUYETOB 110 MPOIJICHHOMY MaTepHay.



IIMTAHAPYEMBIE PE3YJIbTATBI OCBOEHUSA
VUEBHOI'O NPEIMETA «XHMHS» B OCHOBHOM IIKOJIE

I/I3yquHe XMMHH B OCHOBHOM IIIKOJIE HarpaBJICHO Ha HOOCTUIKC- HUC OGy‘-IaIOH_II/IMI/ICSI JINYHOCTHBIX,
MCTAIIPCAMCTHBIX U MMPCAMCT- HbIX PE3YJIbTATOB OCBOCHHUA yqe6H0r0 npeamceTa .

JIulmocmetepe3lebmambl
JIMuyHOCTHBIE PE3YIbTAaThl OCBOCHUA IIPOrpaMMbl OCHOBHOTI'O O6H_[€FO O6p330BaHI/I$I JOCTUTAaOTCA B XOJ€C
06yquH51 XHUMHUHU B C€OUHCTBC y‘IG6HOI>'I 1 BOCIHTATEIbHON JCATEIHLHOCTH OpI‘aHI/ISaHI/IH B COOTBCTCTBHUH C
TpaIuIHUOHHBIMHU pOCCHﬁCKHMH COOUOKYJBTYPHBIMU U OYXOBHO-HPABCTBECHHBIMH LCHHOCTAMHA, INPUHATHIMHU B
OGH.ICCTBG [paBujiaMMi U HOpMaMu MOBCIACHUA, U CHOCO6CTBYIOT nponoeccaM CaMOIIO3HAaHUA, CaAMOPA3BUTHUA U
conuraim3aniuu 06yqa101111/1x051. JInunocTHEBIC PE3YJIbTAThI OTPAKAIOT C(l)OpMHpOBaHHOCTB, B TOM 4YHCJIC B HaCTH:

Hampuomuuecxozo eocnumanuA

1) HEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHUYECKOMY M HAayYHOMY HACIEIUIO,
MOHMMAHUS 3HAYEHUS XMMHUYECKOH HAayKH B KH3HH COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEpPHOM HMH(pOpManyell 0 MepeloBbIX IOCTHKEHHAX U OTKPBITUSX MHMPOBOM M OTEUECTBEHHOM XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUAX 00 yCTPOWCTBE MUpa U OOILECTBA;

Fpambancxozo eocnumanuAn

2) MNpCACTABICHUA O COLOUAJIBHBIX HOpMax M IIpaBHJIaX MCEKINYHOCTHBIX OTHOIICHUHA B KOJIJICKTHUBCE,
TOTOBHOCTH K pa3Hoo6pa3H01?1 COBMECTHOM ACATCIIbHOCTU IIPpHW BBIITOJHCHHUU y‘Ie6HBIX, II03HAaBaTCIIbHBIX
3a/la4, BbIIMOJHCHHHU  XMMHWYCCKUX  OSKCIICPUMCHTOB, CO3JaHUKN y‘-IGGHI:IX IIPOCKTOB, CTPEMIJICHUA K
B3aMMOIIOHMMAaHUIO U B3aMMOIIOMOIIIU B IIPOLIECCE TOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH OLICHNBATDH CBOE
MOBCACHUC U IMOCTYIIKU CBOUX TOBapHHIeﬁ C O3UIMU HPABCTBCHHBIX W IIPABOBLIX HOPM C y‘-IéTOM OCO3HaHUA
HOCH@,Z[CTBI/II;’I IMMOCTYIIKOB,

llelmocmu HAYYHO20 NO3HAHUA

3) MUPOBO33PEHUYCCKUX TMIPEJICTABICHUA O BEIIECTBE W XHMHYECKOH PEaKIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKd U COCTABISIONIMX OCHOBY ISl MOHMMAHMS CYIIHOCTH Hay4YHOU
KapTHHBI MUpA; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIbI, B3AUMOCBSI3IX YeJIOBEeKa
C TIPUPOTHOMN CPEeIo, O PO XUMUH B TO3HAHUU ITHUX 3aKOHOMEPHOCTEH;

4) TI03HABATEILHBIX MOTHBOB, HAINIPABJICHHBIX HA MOJYYEHHWE HOBBIX 3HAHWUN 1O XMUMHH, HEOOXOIUMBIX IS
00BsICHEHUS HAOII0TAEMBIX TIPOIIECCOB U SIBICHUI;

5) MO3HABATENILHOW ¥ WH()OPMAIIMOHHON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOW PabOTHI ¢
y4eOHBIMA  TEKCTaMH, CHPAaBOYHOW  JIMTEPATypoOd, JIOCTYITHBIMH  TEXHUYECKHMH  CPEJICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHH;

6) nHTepeca K OOyYEeHHIO ¥ TIO3HAHUIO, JIIOOO3HATENBHOCTH, TOTOBHOCTH M  CIOCOOHOCTH K
caM0o00pa30BaHUIO, MCCIIEOBATELCKON JIESTENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBIEHHOCTH M YPOBHS
00y4eHus B JabHEHIIIEM;

@Dopmuposanus Kyibmypsl 300p06b1

7) OCO3HAaHHUA IIEHHOCTH JXHW3HHU, OTBCTCTBCHHOI'O OTHOIICHHA K CBOEMY 3J0pPOBbBIO, YCTAHOBKHM Ha
3/I0pOBBIA 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUM M HENpPUATUS BpPEAHBIX NpUBBIYEK (ymoTpebiieHus
QJIKOTO0JIsl, HAPKOTHUKOB, KYpPEeHHMsI), HEOOXOIMMOCTH COOJIIO/IEHHs MpaBUi 0€30IacCHOCTU MpHU OOpaIleHUH ¢
XUMHYECKMMH BEIIECTBAMU B 6I)ITy )41 peaanoﬁ KU3HU,

Tpyoosozo éocnumanus

8) KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, YyueOHO-HCCIe0BATENbCKOM,
TBOPUECKOW W JPYTHX BUIAX AEATECILHOCTH; MHTEpECa K MPAKTHYECKOMY HM3Yy4deHHUIO0 Tpodeccuii u Tpyna
Pas3siInIHOro poaa, B TOM YHUCJIC HAa OCHOBC NMPUMCHCHUSA IMPECAMETHBIX 3HAaHUH I10 XUMHH, OCO3HAHHOT'O B516opa
WHJMBUAYaJIbHON TPAEKTOPUH MPOAOKEHUSI 00pa30BaHUs ¢ y4ETOM JIMUHOCTHBIX MHTEPECOB M CHOCOOHOCTU K
XMMUH, O0IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;



IKonozuuecko20 60CnUmMaHus

9) SKOJIOTUYECKH I1€JIECO00Pa3HOTO OTHONICHHS K MPHUPOJE KaK MCTOYHHKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIIECTBOBAHMS, TOHUMaHU IIEHHOCTH 3I0POBOTO M O€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K COOCTBEHHOMY (PU3MUECKOMY W TICUXHYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTH COONIOJCHUS MPaBUII
0€30MacHOr0 MOBEACHUS MPH paboTe C BEIISCTBAMH, a TAK)KE B CUTYAIMSAX, YIPOXKAIOMIMX 370POBBIO M KH3HU
JIIOJICH;

10) CIOCOOHOCTH MPUMEHSTH 3HAHUSI, TIOJIydaeMble PU U3YYCHUU XUMUU, JJIs1 PELICHUs 3a/1a4, CBA3aHHBIX
C OKpYXXAamoIIeH NPUPOTHON Cpeloi, TOBBINIEHUS YPOBHS JKOJOTHYECKOW KYJIBTYPBI, OCO3HAHUS
I00ATLHOTO XapaKTepa 3KOJIOTUIECKUX MPOOIIEM U ITyTeH X PEIICHUsSI TIOCPEICTBOM METOIOB XUMHHU;

11) 5KOJIOTHYECKOTO MBIIIJICHUS,, YMEHHUS PYKOBOACTBOBATHCS MM B MO3HABATEILHOM, KOMMYHUKATUBHOW U
COITMAJIbHOM MPAKTHKE.

Memanpeomemnuvie pezynomamol

B cocraBe MeranmpenMETHBIX pPe3yJbTaTOB BBIACISIOT 3HAYUMBIC I (OPMHPOBAHUS MHPOBO33PEHUS
oOIIeHayYHbIC TIOHATHS (3aKOH, TEOpHs, IPHUHIIUII, TUIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCICPUMEHT H ),
KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YY€OHBIX MPEIMETaxX W MO3BOJIIOT HA OCHOBE 3HAHWM M3 3TUX
npeaMeToB (GpopMHPOBATH MPEACTABICHHE O IEIOCTHONW HAYYHOH KapTHHE MHPA, U YHHBEpPCAIbHBIC YUICOHBIC
neiicTBus (mo3HaBaTellbHbIE, KOMMYHUKATUBHBIE, PETYIATHBHBIE), KOTOpbIe OOEcrednBaloT (OpMUPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY TIJITAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU JIEeATEIILHOCTH.

MertanpeameTHble pe3ylibTaThl OCBOSHHS 00pa30BaTeNbHOM MPOrpaMMbl MO0 XUMUHU OTPAXAIOT OBIIA/ICHUE
YHUBEPCAILHBIMH [TO3HABATEIHHBIMU JCUCTBUSIMHU, B TOM YHCIIC:

bazoevimu nozuueckumu oeiicmeuamu

1) YMEHUEM HCIIOJIB30BaTh NMPUEMBI JIOTMYECKOTO MBIIUIEHHUS NPU OCBOEHMM 3HAHUI: PacKpbIBaTb CMBICI
XUMHUYECKUX TMOHATUH (BBIAENATh MX XapaKTepHbIE NPU3HAKU, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMHU
MOHSATHUSIMH ), UCIIOJIB30BAThH TMOHATHS JJIs1 OOBSCHEHU OTACTBHBIX (DAKTOB M SIBIICHUIT; BHIOUPATh OCHOBAHHS
U KpUTEpUM s KJIAacCU(PHUKAIMKU XMMUYECKMX BEIIECTB M XMMHUYECKMX peakLui; YCTaHaBIMBATb
IPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXJAY OOBEKTaMHM M3YyU€HUsS; CTPOUTH JIOTUYECKUE pPacCyKJEHUs
(MHIIyKTUBHbIE, IeTyKTHUBHBIE, [10 AHAJIOTHH); JIeJIaTh BBIBO/BI M 3aK/IIOUYEHHUS;

2) YMEHHEM INPHUMEHATh B IpOLEcCe MO3HAHHUS CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCHOJIb3yEeMbIE B
XUMHH, peoOpa3oBbIBATh IUPOKO MPUMEHSEMbIE B XUMHU MOJENbHBIE MPECTaBICHUS — XMMHUUYECKUN 3HAK
(cuMBOJ 3NEMEHTa), XUMHUYeckas QopMyia M ypaBHEHHE XUMHMUYECKOW pEakIMH — MpHU pELIeHUU
yueOHO-T03HABATENbHBIX 33]1a4; ¢ YYETOM ITHX MOJENbHBIX MPEICTAaBICHUM BBISBIATh U XapaKTepU30BaTh
CYIIECTBEHHbIE MMPU3HAKU M3y4aeMbIX 00BEKTOB — XMMHYECKHX BELIECTB U XUMUUYECKUX PEaKLIHii;

bazoevimu uccneoosamenvckumu oeticmeuamu

3) yMEHHEM HCMOJIb30BaTh IOCTABIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHHUA, a TaKXkKe B
Kau€CTBC OCHOBBI IJIA (1)0pMI/Ip0BaHI/I$[ THUITIOTE3hI 110 HpOBCpKC HpaBI/IJ'[BHOCTI/I BI)ICKaSI)IBaeMBIXCY)K)IeHI/If/'I;

4) mpuoOpeTeHne OmbITa MO TUIAHUPOBAHHIO, OPTaHU3AlUM M TPOBEICHUIO YYEHHYECKUX AKCIIEPUMEHTOB:
yMeHHe HaOMI0AaTh 32 XO- JIOM IPOIIecca, CAMOCTOSTENILHO MMPOTHO3UPOBAThH €T0 Pe3yabTaT, (HopMyIHpoBaTh
O606HICHI/I$I MU BBIBOABI II0 pesyanaTaM HpOBeHéHHOFO OIlbITa, HCCIICAOBAaHUs, COCTaBJIITH OTUET O
MpoJIeTIaHHOM paboTe;

Pabomoii ¢ unghopmauuein

5) yMEHHEM BbIOMpaTh, aHATM3UPOBATh M WHTEPIPETHPOBATH HMH- (DOPMAIMIO PA3IUYHBIX BUAOB U (opM
NpeACTaBJICHUA, IIOIYy4Ya€MYyI0 H3 Pa3HbIX HWCTOYHHUKOB (HayLIHO-HOHy.]'IHpHaSI JUTEpaTypa XHUMHYCCKOTO
COZIepKaHMs, CIIPaBOYHbBIE TOCOOHs, pecypchl HTepHeTa);

6) YMEHHUEM TPUMEHATh PA3JIMYHbIE METOJbl M 3alpochl NpU IO- UCKE M OTOOpe HHpOpMALMH U
COOTBETCTBYIOIIMX HOAaHHBIX, H€06XOHI/IMI)IX J1s1  BBIIIOJIHCHUSA yqe6H51x M TIO3HABATCJIBHBIX 3ada4
oTpeeIEHHOrO TUMA; MPUOOpEeTEeHNe ONbITa B 00JaCTH UCTIOIB30BaHUs HHOOPMAIIMOHHO-KOMMYHUKATHBHBIX
TGXHOJ’IOFI/IfI, OBJIAICHHUEC Ky.]'[BTypOfI AKTUBHOI'O MCITIOJIB30BaHUA Pa3JINYHBIX ITOMCKOBBIX CUCTEM,

7) yMEHUEM HCIOJNb30BaTh W aHAIM3MPOBAaTh B Mpolecce yuyeOHOM W HCCIeNOBaTeNbCKON JesITebHOCTH
MH(POPMAIMIO O BIUSHUH MPOMBIIIJICHHOCTH, CETILCKOTO X031MCTBA M TPAHCIOPTA HA COCTOSTHHE OKPY KaIOIIeH
OPUPOIHOM CPEIbI;



YHuﬂepCdJlebl.Mll KOMMYHUKAMUGHbBIMU oelicmeuamu

8) yMEHHEM 3aJiaBaTh BOIMPOCHI (B XOJE AHANOra W/WIU JUCKYCCHH) TIO CYHIECTBY OOCYKIa€MON TEMBI,
(opMyITHPOBATH CBOM TIPETIOKEHHUSI OTHOCUTEIILHO BBITIOTHEHHS TIPEATIOKCHHON 3a/1auH;

9) MpUOOPETEHHE OMBITA TIPE3CHTAIIMH PE3YJIbTATOB BBHITIOJHEHUS XUMHIECKOTO SKCIIEpUMEHTa (J1a00paTopHOTO
ONbITa, TJA0OPATOPHON PabOTHI 110 HCCIIEAOBAHUIO CBOMCTB BEIECTB, YUEOHOT'O IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATENBHOM M  HCCIEIO0BATEIBCKOM
JEATeTIPHOCTH TIPH PEIICHUW BO3HUKAIONIMX TPOOJeM Ha OCHOBE yu€ra OOIMIMX HMHTEPECOB M COTJIACOBAHUS
no3uIuii (00Cy K IeHusI, 0OMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI» U JIp.);

Yuueepcansnvimu pezynamusnolmu oeiicmeusmu

11) yMEHHEM CaMOCTOSITEIBHO ONPENENsATh LEIU JIEATENbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOKO JAEATENBbHOCTb, BbIOMpATh Haumbosiee
3¢ pexTHBHBIE CIOCOOBI PeIIeHHs YUeOHbBIX U MO3HABATENBHBIX 33/1a4, KOPPEKTHPOBATH NPETIOKESHHBIH alrOpUTM
JEHCTBUI TpH BBHIIONHEHUH 3aJaHUil ¢ Y4ETOM MOJNy4YeHHsS HOBBIX 3HAHMH 00 HM3yyaeMbIX OOBEKTaX —
BEILECTBAX U PEAKLMIX;

12) yMEHHEM HCIONIB30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IIPEJIaracMble B YCIIOBUH 3alaHUM.

Ilpeomemnwie pesyromamot

B cocraBe npeaMEeTHBIX PE3yJIbTaTOB 10 OCBOECHMIO 00S3aTENBbHOIO COMAEP:KAHUS, YCTAHOBIECHHOIO IaHHOU
IpUMEPHON paboyell MporpaMMoOi, BBIACISIOT: OCBOCHHBIC OOYYAIOIIUMUCS HAy4YHBIC 3HAHHSA, YMEHUS H
CHOCOOBI JCUCTBUH, cnenuduyeckue sl MpeaMeT- HOW o0nacTu «XUMUsS», BUABI JCATEIBHOCTH IO
MOJIyYCHUIO HOBOTO3HAHUS, €r0 WHTEPIPETAINH, TPEOOPA30BAHHUIO U MMPUMEHEHHIO B PA3INYHBIX YUEOHBIX U
HOBBIX CUTYaLsIX.

[IpeamerHble pe3ynbTaThl MPEACTABICHBI IO TOAaM OOYYEHUsS M OTpakaroT C(HOPMUPOBAHHOCTH Y
00yYaroImuXxcst CIEAYIOUINX YMEHHH:

8 KJIIACC

1) packpvleams CMBICT OCHOBHBIX XHMHYECKHX IOHSATHI: aTOM, MOJIEKYJa, XHUMUYECKHI 3JIEMEHT,
IIPOCTOE BEUIECTBO, CIOKHOE BEIECTBO, CMECh, BAJIECHTHOCTb, OTHOCHUTENBbHAS aTOMHAas M MOJEKYJSApHAs
Macca, KOIMYECTBO BEILECTBA, MOJb, MOJSPHAs MAacca, MacCoBas IOJII XMMHUYECKOIO JJIEMEHTAa, MOJIIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb, JJEKTPOOTPHUIATEIBHOCTh, CTETEHb OKUCIEHHS, XUMHUYecKas
peakuus, TerIoBol APPeKT peakiuu, Kiaccupukanus peakiuil, XuMuueckas CBsi3b, PacTBOp, MaccoBas IO
BEILIECTBA B paCTBOPE;

2) WAIOCMPUPOB6AmMs B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHHA (cM . 1 . 1) W TPUMEHSATH 3TH
HIOHATHS TIPH ONMCAHUY BEIIECTBH UX NPEBPAILCHHUN;

3) ucnonvzoéams XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUs (JOPMYJ BEIIECTB U YPaBHEHUH XMMHUUYECKUX
peakuuni;

4) onpedensamb BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENEHb OKUCIEHHS JIEMEHTOB
B OMHApPHBIX COCAMHEHMSX; MPUHAIJIC)KHOCTD BEIIECTB K ONPEIeNIEHHOMY KIacCcy COeIMHEHUH 1o (hopMyraMm;
BUJ| XUMUYECKOU CBSA3M (KOBAJEHTHASI U NOHHAS) B HEOPIAHUUECKUX COCANHEHUSX;

5) packpvieamv cmuici nepuoanueckoro 3axkoHa JI. M. MenpaeneeBa: 1€MOHCTPHpOBAaTh I[OHUMaHHE
NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B MIEPUOINYECKOI CUCTEME;
3aKOHOB COXPAaHEHMs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYEHMsI, 3aKOHa
ABoraznpo; onucvleams u xapakmepuzoéams TaOINYHYIO (GOpPMY NEPUOAUYECKON CUCTEMbl XUMHUUECKUX
3JIEMEHTOB: pa3InyaTh MOHATUA «rJaBHas noiarpynna (A-rpymnma)» u «nobounas noarpymnna (b-rpymma)y,
Majlble W OOJlbIIME MEPHOAbl; coomHocumb OOO3HAYEHMs, KOTOpbIE MMEITCS B  Talmuie
«Ilepnonnueckas cucrema xumudeckux sieMeHToB J[. V. MeHnzeneeBa» ¢ YMCIOBBIMH XapaKTE€PUCTUKAMU
CTPOEHHUS aTOMOB XMMHYECKHX HJIEMEHTOB (COCTaB U 3apsf A7pa, 00IIee YUCIIO0 IEKTPOHOB U pacIpe/ielieHue UxX
0 3JEKTPOHHBIM CJIOSIM);

6) Kraccuguyuposams XUMUYECKHE 3JIEMEHTHI; HEOPraHWMYECKHE BELIECTBA; XUMHUYECKUE peakiuu (o
YHCIy M COCTAaBY YYaCTBYIOUIUX B PEAaKIUH BEILIECTB, 110 TEIIIOBOMY 3D PEKTY);



7) xapakmepuzoeams (onucvieams) OOIME XUMHUYECKHE CBOWMCTBA BEIIECTB pA3JIMYHBIX KIJIACCOB,
HOATBEPIKAAs ONMCAHUE PUME-PAMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOLINX XUMHUUECKUX PEAKLINM;

8) npocHo3uposamb CBOWCTBA BEILIECTB B 3aBHCHUMOCTH OT MX KayeCTBEHHOIO COCTAaBAa; BO3MOXHOCTH
NPOTEKaHUs XUMHYECKUX IIPe- BPALLICHUI B Pa3JIMYHBIX YCIOBUSX;

9) @biuuUCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O U MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 1o (opMyJie COSAMHEHHs; MAacCOBYIO OO BEIIECTBA B PACTBOPE; MPOBO- JHUThH
Pacu€Thl 110 yPAaBHEHUIO XUMUYECKON pEAKLUH;

10) npumernsimsb OCHOBHbBIE OIEPALIMU MBICIUTEIBHON JEATEIbHOCTY — aHaJIM3 M CUHTE3, CPaBHEHHE,
00001IeHe, CHCTeMATU3aluio, KJIACCU(MKALUIO, BBISBIEHHE IPUYMHHO-CIEJCTBEHHBIX CBSi3eH — Ui
U3YYEHUs CBOMCTB BEUIECTB M XHMHUYECKMX pEaKLUUi; €CTECTBEHHO-HAyYHbl€ METOJbl IO3HAHHUS —
HaOJr0IeHNe, H3MEPEHHE,MOISTMPOBAHKE, SKCIIEPUMEHT (pEeabHbIH 1 MBICIICHHBIH);

11) cnedosamsy TpaBUWIIaM I10JIb30BAHUSI XMMHUYECKOH mHocynod M 1abopaTOpHBIM OOOpYIOBaHUEM, a
TaKXKe IpaBWiIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKLHUSMHU IO BBIIOJHEHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB 10 MOJYYEHHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (BOAOpPOAA U
KHCJIOpOJia), TPUTOTOBIIEHUIO PAaCTBOPOB C ONpPEJEIEHHOM MaccoBOH Joiel pacTBOPEHHOIO BEIIECTBA;
IUTAHUPOBATh U MPOBOJUTh XUMHUUYECKUE AKCIIEPUMEHTHI 110 PacliO3HABAHUIO PACTBOPOB MIENOUYEH U KHUCIOT C
TIOMOIL[bI0 HHUKATOPOB (JIAKMYC, heHON(TaTCHH, METHIIOPAHK H JIp.).

9 KJIACC

1) packpvieamv cmbiC1 OCHOBHBIX XMMHMUYECKHUX NOHATHHM: XUMUYECKUI IEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, [IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTh, 3IEKTPOOTPULIATENbHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasl peaklys, XUMUYECKas CBA3b, TEINIOBOM 3(p(eKT peakunu, MOib, MOJSPHBIA 00BEM,
pacTBOp; AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJIUTUYECKAsT AUCCOLMAINS, PEaKHU HOHHOIO OOMEHa,
oOpatuMble U HeoOpaTHMble  pEaKUUH, OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLMH, OKHCIUTElb,
BOCCTAaHOBUTENb, OKHUCIEHHME M BOCCTAHOBIIEHHE, QJJIOTPONHUs, aM(OTEPHOCTb, XUMHYECKAs CBS3b
(KOBaJIeHTHasl, MOHHAs, METaJUIMYecKas), KpUCTAUIMYecKas perérka, KOppo3us METajUIOB, CIUIABbI;
CKOpPOCTb XUMUYECKOW peakliny, IpeieiabHo nonyctumas konientpanus (II1K);

2) ULIIOCMpUpOB8ams B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. I1.1) ¥ IPUMEHSATH 3TH MOHATHS
IpH OMMCAHUU BEIIECTBH UX NPEBPAIIECHU;

3) ucnonvzoéams XUMUUYECKYIO CUMBOJIMKY Uil COCTaBJIEHUs (JOPMYJ BEIIECTB U YPaBHEHUN XMMHUUECKUX
peaKIuii;

4) onpeodenamob BaJCHTHOCTh M CTETIEHb OKUCIICHUS XMMHUYECKHUX AJIEMEHTOB B COCUHEHUSAX PA3IUYHOTO
COCTaBa; MPUHAJIEKHOCTh BEIECTB K ONpPEACNEHHOMY KJIacCy COeIMHEHUH 1Mo (opmyiaMm; BUJ XUMHUYECKOU
CBA3M (KOBAJIEGHTHAs, HWOHHAs, METaJUIMYeCcKas) B HEOPraHMYECKUX COEIUMHEHUSX; 3apsa]l HOHa IO
XUMHUYECKOH (QopMylie; XapakTep cpelbl B BOAHBIX pacTBOpaX HEOPraHMYECKUX COEAMHEHHH, TUl
KPUCTAJIMYECKON PeIIETKH KOHKPETHOTO BEIECTBA;

5) packpvisams cmbica nepuogudeckoro 3akona . M. MenneneeBa u 1eMOHCTpUPOBATh €T0 IIOHUMAaHUE:!
onucvlamy U xapakxmepuzoéams TaOIMUHYI0 (HOPMY MEPUOANYECKON CHCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHS «rJlaBHasg mnoarpynna (A-rpynma)» u «mobounas noarpynna (b-pynma)», mansie u
Oonble MEpHOAbl; coomHoCUmb O0003HAUEHUs,, KOTOpble HMEIOTCS B MNEpUOJIUYEcKoil Tabnuie, ¢
YHUCIIOBBIMU XapaKTEpUCTHUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa, oliiee
YHCIIO0 AJEKTPOHOB M PACHpEeSICHHE UX MO 3JIEKTPOHHBIM CIIOSM); 00bACHAmMb OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHHI B MpeiesiaX MajbIX MEePUOIOB U TJIaBHBIX NOATPYIII C YYETOM
CTPOEHUS MX aTOMOB;

6) K1accuguyuposams XUMHUUECKHUE 3JEMEHTHl; HEOPraHMYeCKHEe BELIECTBAa; XMMHUYECKHE peakuu (1o
YHUCIY W COCTaBY YYAaCTBYIOIIMX B PEAKUUH BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHIO CTeleHeH
OKHUCIICHUS] XUMHYECKUX 3JIEMEHTOB);

7) xapakmepuzoeams (Onucviéamy) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB pPA3JIMYHBIX KJIACCOB,
MOATBEPKAAasA ONHUCAHUE IMPUME- paMU MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYECKHUX
peaKIuii;

8) cocmaename YPAaBHEHUS DIIEKTPOJIMTHUYECKOW IUCCOLMALUU KHCIOT, LIEJOYEH M COJIEH; IOJHBIE U
COKpAIllEHHBIE YPaBHEHUsI peaKkI[iil HOHHOTO 0OMEHa; ypaBHEHHUS peakuii, MOATBEPKAAIOIINX CYIIIECTBOBAHHE
TEHETHYCCKOM CBS3U MCXKIY BCUICCTBAMU PA3JINIHBIX KJIACCOB;



9) packpviéamb CYHMIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEACTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO OaaHca STUXPEAKIIHIA;

10) npoeHo3uposams CBOWCTBA BEUIECTB B 3aBHCHUMOCTH OT MX CTPOCHMSI; BO3MOYKHOCTU IPOTEKAHHUS
XUMHUYECKHX NTPEBPALLEHUIB PA3IIMYHBIX YCIOBUIX;

11) eviyuciams OTHOCUTEIBHYIO MOJEKYJIIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO JOJIIO
XMMHUYECKOI0 3JIeMEeHTa 10 (hOop- MyJie COEAMHEHUS; MacCOBYIO JIOJIO BEIIECTBA B PAcTBOPE; IMPOBOJUTH
Pacu€Thl 110 yPAaBHEHUIO XUMUYECKON pEAKLUH;

12) cnedosamsy TpaBWIIaM IOJIb30BAaHUS XMMHUYECKOH MNOCYNOW M 1a00OpaTOpHBIM OOOpYIOBaHUEM, a
TaKXKe IpaBUiIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKLHUSMHU [0 BBIIOJHEHHIO
7a00paTOPHBIX XMMUYECKUX OIBITOB 1O MOJYYEHHUIO U COOMPAHUIO ra3000pa3HBIX BEUIECTB (aMMHUaka M
YIIIEKUCIIOrO ra3a);

13) npogooums peakuuu, NOATBEP)KJAIOIINE Ka4YeCTBEHHBIN CO- CTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATh
ONBITHBIM IyTEM XJIOpPHUA- OpOMUA-, HOAMI-, KapOoHaT-, ocdar-, cunmkar-, cyabpaT-, THIPOKCUI-UOHBI,
KAaTHOHBl aMMOHMSI M MOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX
BEILECTB;

14) npumernsimb OCHOBHBIE OIIEPALlMU MBICIUTEIBHON [EATENbHOCTH — aHAJIM3 M CUHTE3, CPABHEHUE,
0000111€HHEe, CHCTEMATU3AlMIO, BBISIBJICHHE IPUUYMHHO-CIEJICTBEHHBIX CBSI3ed — JUIsl M3Y4YEHMsI CBOMCTB
BEILIECTB M XMMUYECKUX PEAKLU; eCTECTBEHHO-HAyYHbIC METO/IbI MTO3HAHUSA — HAOJNI0JIEHHE, U3MEpPEHHE,
MOJIEJIMPOBAHUE, IKCIIEPUMEHT (PEalIbHbIN U MBICIICHHBIN ).

COAEPKAHUE YUYEBHOI'O MPEAMETA «XHUMUA»IIO I'OJAAM U3YUYEHUSA
8 KIIACC

HepBOHaqaanme XHMHYECKHE NMMOHATHUA

IIpenmer xumuu. Ponmb XumuM B KM3HM 4esoBeka. Tena u BemecTBa. DU3MUECKUE CBOMCTBA BEILECTB.
ArperatHoe cocTosiHMe BeulecTB. [IoHATHE O MeToJax MO3HAHMSA B XUMHUHM. XUMHUS B CHCTeMe Hayk . UucTble
BemiecTBa 1 cMecH . CriocoObl pa3neneHus cMecei .

ATOMBI M MOJIEKYJbl. XUMUYECKHE 31eMEHThl. CHUMBOJIBI XMMHYECKUX 3JeMEHTOB. [IpocThlie U ciloKHBIE
BEILECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas Gopmyiia. BaleHTHOCT aTOMOB XMMHUUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
OtHocurenpHasaToMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca. MaccoBas 0yl XMMHUUYECKOTO 3JIEMEHTA B
COETMHEHHU.

®uznueckue W XUMHUYECKHE SBJIEHHMA. XUMHUYECKas peakuusi ue€ MpU3HAKU. 3aKOH COXPAHEHUS MacChl
BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukamms XUMHUECKUX peakuuil (COCAWHEHUs, Ppa3lOKEHUs,
3aMeIeHHs ).

XUMUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOHN MOCYAO0M, C mpaBujIaMu paboOThl B 1abopaTopuu u
npuémamu oOpalleHusi ¢ JIabOpaTOpHBIM O0OPYAOBAaHMEM; HM3Y4YE€HHE M ONHUCAaHUE (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIEeCTB; HaOmoneHHe Qu3nueckux (IJIaBJIE€HUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapaB CTYIIKe, KHTIEHHE ¥ KOHACHCAIUS BOJIbI) U XUMHUECKUX (TOpPEHUE CBEUH, POKATMBAHIE
MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KHUCIOTOW) SIBJICHWH, HAOMIONEHWE W ONHCAaHWE MPU3HAKOB
NPOTEKaHUsI XUMHYECKUX peakuuil (pas3sioKeHHE caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTBI C XJOPUAOM
Oapus, paznoxenue ruapokcuga menu (II) mpu HarpeBanuM, B3aUMOJIEHCTBHE JKejle3a C PacTBOPOM COJHU
meau(Il)); usyduenune crnocoboB pazneneHust cmeceil (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE, BhIIAPUBAHUE,
JUCTWUISALMS, XpoMaTo- rpadus), MpoBeJeHHE OYHUCTKU IOBApEHHOH COJM; HaONIOJEHHE M ONMCaHue
PE3yJIbTaTOB MPOBEJECHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS] MAacChl; CO3/IaHHME MOJeNel MOJEKyI
(IapocTepKHEBBIX) .

Bakneifiiue npeacTaBuTe M HEOPraHUYECKHX BeleCTB

Boznyx — cMmech razos. Coctas Bo3ayxa. Kucnopon — aneMeHT unpocrtoe BeniectBo. HaxoxaeHue kucaopoaa
B mpupojne, (u3nvecKrne M XUMHUUYeCKHe CBOWCTBa (peakiu ropenus). Oxcuapl. [IpumeHeHue Kuciopona.
CrocoObl MOMyYeHHsT KUCIOpoaa B JIaOOpaTOpUM M MPOMBINUICHHOCTH. KpyroBopoT KHciopoiaa B MHpHUPOJE.
O30H — amoTponHas MoAU(UKAIIS KACIOPO/A.

TernnoBoit 3PPexT XUMHUECKON peakIuu, TEPMOXHUMUYECKHE YpaBHEHHUS, 3K30- U DHAOTEPMHUYECKUE



peakiuu. TomnauBo: yromb M MeTaH. 3arpsi3HEHHE BO3/yXa, YCWIICHHE MapHUKOBOro 3¢dekrta, pazpylleHue
030HOBOTO CJIOS .

Bomopon — snemeHT U mpoctoe BemecTBo. HaxoxxaeHue Bonopona B mpHpoje, GU3HYECKHe U XUMHYECKHE
CBOIfCcTBa, MPUMEHEHHE, CIOCOOBI MoydeHus. COCTaB KUCIIOT U COJEH .

KonuuectBo BemectBa. Momnb. Momspras mMacca. 3akoH Aorajpo. MossipHblii 00bEM Ta30B. Pacuérel mo
XMUMHUYECKUM YPAaBHEHUSIM.

@usnyeckue cBoiictBa BoAbl. Boma kak pactBoputens. PactBophl. HachllleHHBIE M HEHACHIICHHBIE

pacTBophl. Pacmeopumocms eewecms 6 6ode.l Maccopas 107s BellecTBa B pacTBope. XUMHYECKHE
cBoiictBa Boxbl. CocTaB ocHOBaHuH. Poib pacTBOpPOB B IPUPOJE M B JKU3HM 4YenoBeka. KpyroBopor Boabl B
npHupoze. 3arps3HEHUENPUPOAHBIX BoA. OXpaHa U OYHUCTKA IPUPOJHBIX BOJ.

Knaccuduxanus nHeopranmueckux coeauHeHuil. Oxcupapl. Knaccugukanus OkcHIOB: cojeoOpasyroiue
(ocHOBHBIE, KHCIOTHBIE, aMdoTrepHble) 1 HeconeoOpasyronme. HoMeHknaTypa OKCHAOB (MEXIyHapoxHas U
TpuBHUajbHas). Pusndeckue u XMMUYECKHE CBOMCTBA OKCUIOB. [lonyuenue.

OcHoBanusi. Knaccudukanust ocHOBaHMH: METOYM U HEPACTBOPHMBIE OCHOBaHHsA. HoMeHKIIaTypa OCHOBaHHI
(MexyHapoHas U TpuBHasbHas ). PuU3nUecKue U XUMUUYECKUe CBOWCTBA ocHOBaHUH. [lomyueHne ocHOBaHMA.

Kucnorsl. Knaccuduxamus kucinor. Homenknarypa kuciot (MexayHapoiHas U TpuBHasibHas). Ousnueckue U
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tosrydenue Kucior.

Comu. Homenknartypa cosneit (MexayHapoaHas U TpuBHaibHasi). Ou3ndeckue U XMMHYECKHE CBOMCTBA COJICH.
Cnoco0bl ostyueHus coieit.

I'enernyeckas cBSA3b MEXAY KJIacCaMHU HEOPTraHUUECKUX COCTUHEHHM.

XMMUYECKUH DKCIIEPMMEHT: Kau€CTBEHHOE OIPENENICHUE COJAEPKaHWsA KUCIOpOJa B BO3AYXE; IOJIYYEHHE,
coOupaHue, paclio3HAaBaHUE M H3YyYEHUE CBOWCTB KHCIIOpPOAA; HAOMIOJEHHE B3aUMOJEWUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HMKHOBEHMS M IIpeKpalleHHs ropeHus (Iokapa); O3HaKoOMJIeHHe ¢ oOpa3namu
OKCHJIOB M ONMCAHWE UX CBOWCTB; MOJlydeHHE, COOMpaHue, pacrio3HaBaHNE W M3Y4YECHHE CBOWCTB BOJOPOJA
(ropenue); B3aumojeiicTBue Bojpopona ¢ okcuiaoM Meau(ll) (Bo3MOXKHO HCIIONB30BaHUE BUICOMATEPUAJIOB);
HaOIr0IeHrne 00pa3ioB BEIIECTB KOJIMYECTBOM 1 MOJIb; McCcIeI0BaHNEOCOOCHHOCTEH PACTBOPEHHS BELIECTB C
pa3IMYHON PAcCTBOPUMOCTBIO; IIPUTOTOBJIECHHE PACTBOPOB C ONPENEIEHHOM MAacCOBOM HO0JEH pacTBOPEHHOIO
BEILIECTBA; B3aMMOJEHCTBUE BOAbI C MeTaulaMM (HaTpUeM M KajblUeM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); ONPENEICHUE PACTBOPOB KHUCIOT U LIENOYEH C MOMOIIBIO MHAMKATOPOB; MCCIIEN0BAHHUE
00pa3110B HEOPraHMYECKUX BEIIECTB pa3-JIMYHBIX KIIACCOB; HAOJO/IEHUE U3MEHEHUSI OKPACKH MHIUKATOPOB B
pacTBOpax KUCIOT U LIeJo4el; u3yueHune B3auMo ieiicteus okcu-n1a Meau(Il) ¢ pactBopom cepHON KHCIOTHI,
KHUCJIOT C METaJUlaMH, peakuuil HeWTpaau3aluy; MoJy4eHHe HepacTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajljia JIpyruM M3 pacTBOpa COJIM; PElIEHUE SKCIIEPUMEHTANIbHbBIX 3a7a4 1o TeMe «BaxHeline Kiacchl
HEOPIraHUYECKUX COCANHEHUI».

Ieproanyeckuit 3aKOH M MEPUOAHYECKAsI cHCTeMa XUMUYecKuX dieMenToB /1. . Menneneesa.
CtpoeHue aTOMOB.
Xumuyeckasi cBfi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIIHH

[lepBbie MOMBITKM KIacCU(UKAIMKA XUMUYECKUX 3JeMEHTOB. [loHSATHE O Tpymnmax CXOJHBIX JJIEMEHTOB
(IenoYHbIe W MIEIOYHO3EMETbHBIE METAIlIbl, TaJlOTeHbl, HHEPTHBIC Ta3bl. DJIEMEHThI, KOTOpbIe 00pa3yoT
amM(OTEepHbIE OKCUJIBI ¥ TUIPOKCHIBL.

[Mepnoauueckuit 3akoH. [leproandeckas cuctema xumudeckuxnementoB J[. . MenneneeBa. Bupl Tabmuiisn
«Ilepnognueckas cucrtema xumudeckux snemeHToB [I. I . MenneneeBay . Ilepronsl u rpynmsl . Ousnyeckuit
CMBICJI TOPSAAKOBOIO HOMEPA, HOMEPOB IEPH- 014 U TPYIIIIBI JJIEMEHTA .

Ctpoenune atomoB. CocTaB aTOMHBIX sfep. M3otomnbl. DnekTpoHbl. CTpOSHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbiX 20 XUMHUYECKHX AIIEMEHTOB niepuoauueckoit cucremsl 1. . MenaeneeBa. XapakTepucTHKa XUMHYECKOTO
JJIEMEHTA I10 €r0 MOJIOKEHUIO B nieproauueckon cucreme [l. 1. Meneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJuyca aToOMOB XHMHUYECKMX 3Jie- MEHTOB, METAUIMYECKUX ¢
HEMETAJUIMYECKUX CBOWMCTB MO TpyHnaM U MepuojaM. 3JHAYEHHE MEPUOAMYECKOr0 3aKOHA M TEPUOIUYECKON
CHUCTEMBbl XMMHUYECKUX DJIEMEHTOB JUIS Pa3BUTHs HAyKu W npaktu ku . [ . U . MenneneeB — yuy€Hbll U
Ipa)xIaHWH .

DNEeKTPOOTPULIATEIbHOCTh XUMUYECKUX SJIEMEHTOB. XHMMHUYECKas CBs3b (MOHHAs, KOBAJICHTHAs MOJIApHAs U
KOBaJlleHTHas HemojspHasi). Crenenb oxucieHus. OKUCIMTETHHO-BOCCTAHOBHUTENbHbIE peakiuu. [Iporeccs



OKHCIICHUS U BOCCTaHOBJIECHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUH 3KCIEPUMEHT: HM3ydeHHe 0Opa3LloB BEIIECTB MeETal- JIOB U HEMETAJJIOB; B3aUMOJEHCTBHE
THAPOKCUA [IMHKA C PacTBOpPaMM KHUCJOT M ILEJI0YEH; IPOBEJECHUE ONBITOB, WIIOCTPUPYIOIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKINN (TOPEHHE, PEaKLUK Pa3I0KEHHs, COEAUHEHHUS ).

Me:xnpeaMeTHbIe CBSI3H

Peanmzanuss MEXIOpEIMETHBIX CBS3€H TpH M3YYCHUHM XUMHH B 8 KIAcce OCYIIECTBISICTCS Uepe3
VICTIOJIL30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK W TOHSATHM, SBISFONIMXCS CHCTEMHBIMH IS
OT/ICJILHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHATHUS: HAydYHBIH (DakT, TUIOTE3a, TEOpHs, 3aKOH, AaHallu3, CUHTE3,
KjIaccu(uKanus, MePUOANYHOCTh, HAONIOJICHHE, AIKCIEPUMEHT, MOJCIMPOBAHHE, W3MEPECHUE, MOJIElb,
SIBJICHUE.

®duzuka: MaTepusi, aroMm, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HM30TOM, PATUOAKTHBHOCTH, MOJICKYJA,
AJIEKTPUYUECKUI 3apsll, BEUIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, Ta3, (u3uueckue
BEJIMYMHBI, €IMHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE311b1, COTHIIE.

buonorus: dorocunTes, npixanue, omocdepa.

I'eorpadus: atmoctepa, ruapocdepa, MUHEpAIIBI, TOPHBIC MTOPOJIBI, MOJE3HBIE UCKOTIAEMbIC, TOIUTHBO, BOIHBIC

pecypchl.

9 KJIACC

BemecTBo M xXuMHYecKas peaxkmus

[lepuonnueckuil 3akoH. Ilepuoguueckas cucrema xumudeckux iemeHtoB JI. M. Menneneea. Crpoenue
aTOMOB. 3aKOHOMEPHOCTU B H3MEHEHMH CBOICTB XMMHYECKHX SJIEMEHTOB IEPBBIX TPEX MEpHOJOB, Kaius,
KaJIbLUS U UX COEIMHEHUI B COOTBETCTBHUHU C I1OJIO)KEHUEM 3JIEMEHTOB B IEPUOJUUECKON CUCTEME U CTPOEHUEM
ux aTroMoB. CTpoeHHE BEIIECTBA: BH/bl XMMHYECKON CBA3U. THIBI KPUCTATNIMYECKUX PELIETOK, 3aBUCUMOCTb
CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEMIETKU U BUJIAa XUMUYECKOU CBS3H.

Knaccupukanuss u HOMEHKIAaTypa HEOPTaHMYECKHX BeUIecTB (MEXKAyHApoAHAs W TPUBUAIbHAs).
XUMHUYECKHe CBOWCTBA BELIECTB, OTHOCSIIMXCA K PA3IMYHBIM KJIaccaM HEOPraHUYeCKUX CO €IWHEHMH,
TeHETUYECKasi CBA3b HEOPraHMUYECKUX BEIIECTB.

Krnaccudukanus XuMu4deckux peakiuuil Mo pa3jIMyHbIM MPU3HAKaM (110 YUCIy M COCTaBYy y4YacTBYIOIIUX B
PEaKIMy BEIIECTB, [0 TEIIOBOMY (P (EKTyY, IO U3SMEHEHHIO CTENEHEW OKHCIEHUS XMMHUECKUX 3JIEMEHTOB, 110
00paTUMOCTH, IO YUaCTHIO KaTaan3aTopa). JK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMUIECKUE YPABHEHNUSI.

[TonsiTHE O CKOPOCTH XUMHUUECKOH peakiuu. [lonsTHe 00 00paTHMBIX M HEOOPATUMBIX XUMHUUECKUX PEAKIHSX.
[ToHsiTHE O TOMOrEHHBIX U T'€TEPOT€HHBIX peakuusix. [lonamue o xumuueckom pasrogecuu. Paxmopeol,
BIUAIOWUE HA CKOPOCIb XUMUYECKOU PeaKyuul U NOJIOHCEHUE XUMUUECKO20 PABGHOBECUS.

MexaHu3m OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX peaxuui (37EKTPOHHBIH Oananc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIN).

Teopus 27meKTPONUTUYIECKON AUCCONMANNH. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHbl, aHMOHBI. MexaHu3m
JIMCCOIMAIINY BELIECTB C PA3IMYHBIMU BUIAMH XUMHYECKOW cBsi3U. CreneHb aucconuanuu. CuiibHbIE U cinadble
AIIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YcCJOBHS MPOTEKAaHMS peakluil MOHHOrO OOMEHa, IMOJIHbIE M COKpal&éHHbIE
HMOHHBIE YypaBHeHHs peakuuid. CBoICTBa KHCJIOT, OCHOBaHMM W collel B CBeTe MpEeACTaBICHUH 00
HNIEKTPOIUTUYECKON ucconnanuy. KauecTBeHHbIe peakiu Ha HOHBI . [lonsamue o eudpoause coneil .

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOENSMH KPHCTATMYECKUX PEHIETOK HeOpraHMYecKHX
BEIIECTB — METaNIOB M HeMeTalsioB (rpadura M aiMmasa), CIOXKHBIX BELIECTB (XJOpHUIa HaTpus);
HCCIIeJOBAHME 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEakIMd OT BO3JCHCTBUS pPa3NUyYHBIX (HaKTOPOB;
VICCIIEI0BAaHKUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCA JAUCCOLMALUMKM KUCIOT, LIEJIOYed U cojel
(BO3MOKHO HCIIOJIb30BaHUE BUJAEOMATEPHUAJIOB); MPO- BEAECHHUE OMNBITOB, WUIIOCTPUPYIOIIMX IMPU3HAKU
MPOTEKAHMs PeaKIii HOHHOTO oOMeHa (0Opa3oBaHME OCA/Ka, BBIJICICHUE Tra3a,00pa30BaHUE BOJIBI); OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPBI OKUCIH- T€IbHO-BOCCTAHOBUTENBHBIX peakluii (TOpeHHe, peakliuu pa3ioxKeHHs,
COCJIMHEHHS); paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAueCTBEHHBIX pEaKIMi Ha HOHBI;
pelieHre SKCIEePUMEHTANIBHBIX 337124 .



HeMmeTanabl 4 UX coeTHHEHHS

O6mias xapaxkTeprcTHKa ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCICHHS.
Ctpoenue u (pu3MYECKHE CBOMCTBA TMPOCTHIX BEIIECTB — TaJlOTEHOB. XWUMHYECKHE CBOWCTBA HAa MPUMEPE
xjiopa (B3aMMOJEHCTBHE C METaUlaMM, HEMeTalllamMH, luenodamu). Xioposojaopoia. ConsHas KHCIIOTa,
XUMHMYECKUE CBOMCTBA, MONyUYCHUE, IPUMEHEHHE. JlelicTBHE XJI0pa U XJIOPOBOLOPOJA HA OPraHU3M YEJOBEKa.
Baxneiimue Xnopupl 1 UX HAXOKACHUEB IIPUPOJE .

OOmras xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETICHU
OKHUCIICHUS.

Crpoenue u (pu3ndYecKue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJa M CEePbl. AJUIOTPONHBIE MOTH(DUKALIIN
KHCJIOpO/ia U cepbl. XUMHUYECKHe cBocTBa cepbl. CepoBOIOPO, CTPOEHHE, HU3NUECKUE U XMMHUYECKHE CBONCTBA.
Oxcuppl cepbl Kak MPEACTaBUTENHN KHCIOTHBIX OKCHAOB. CepHas KUCIOTa, (U3NUECKUEe M XMMUYECKHE CBOMCTBA
(oOmre Kak MpeAcTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMUIECKUE PEaKly, JIeKalue B OCHOBE
MPOMBIIUIEHHOTO CIoco0a MOTydeHus: cepHOM KHUCIOThL [Ipumenenue. Comy CEpHOM KHCIIOTHI, Ka4eCTBEHHAs
peakuuss Ha cynb(ar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUH B INpupoje . XHMHUYECKOE 3arps3HEHHUe
OKpY’Karollel cpelibl COEAMHEHUSIMH cepbl (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa U BOAOEMOB), CIIOCOOBI
€ro NpeJ0TBPALICHNS .

O6mast xapakTepuctuka 37eMeHTOB VA-rpynmbl. OcoOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTETICHH
OKHUCIICHUS.

A30T, pacmpocTpaHeHue B MpUpoje, (U3NUecKue M XMMHUUYECKHe CBOWCTBA. KpyroBopor asora B mpupoze .
AMMmHuax, ero pu3nYECKuer XUMUYECKUE CBOICTBA, MONy4YeHne U npuMeHenne. Com aMMOHHS, UX (pU3MYECKHUE U
XMMHYECKUE CBOMCTBa, NpuMeHeHHe. KauecTBeHHas peakius Ha MOHbI aMMOHHMA. A30THas Kuciora, eé
noydyeHue, Gpu3nueckue 1 XuMUYecKre cBOMCTBa (001Ine Kak MpeICTaBUTENs Kilacca KUCIIOT U crielu(uyueckue.
Hcnonp3oBanue HUTPATOB U COJICH aMMOHUSI B KQUueCTBE MUHEPAJbHBIX yI100peHUH. XUMHUECKOEe 3arpsi3HeHHe
OKpY’Karollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE 0K/, 3arps3HEHUE BO3/1yXa, [I0YBBI U BOJIOEMOB).

®ochop, amnorponnsie Mogudukanun pocdopa, Guznueckue u xumuueckue cpoiictBa. Okcun dpocdopa(V) u
¢bochopnas kucnora, GusnyecKkre 1 XUMUYECKHE CBOMCTBa, MoiayueHue. Mcnonb3oBanue GpocdaToB B KauecTse
MUHEpaJIbHBIX y100pEHHH.

OO6mas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE CTETEHH
OKHUCIICHUS .

VYraepon, anioTporHble MOAU(UKALNK, pacIpoCTpaHEHHe B MPUPOe, (HU3MYECKHe U XUMUYECKUe CBOUCTBA.
Ancopbuus. Kpyrosopot yriaeposaa B mpupoje. Okcuzpl yriaeposa, ux (usnyeckue U XUMHYECKUE CBOMCTBA,
JieiicTBUE Ha KHUBBIE OPIraHU3MBbI, IOJTY4YE€HUE U IPUMEHEHHE. DKOJIOTHYECKHEe MPOOIeMBbl, CBSI3aHHbIE C OKCHIOM
yraepoaa(IV); runoresa rio0aabHOrO MOTEIUIEHUS KJIMMAaTa; MApHUKOBBIM 3G QekT. YrombHas KUcIoTa U €€
CONMM, UX (U3MYECKHe U XUMUYECKHE CBOMCTBA, MOJNyueHHe M IpuUMeHeHue. KauecTBeHHass peakius Ha
kapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B ObITY, MEUIMHE, TIPOMBIIUIEHHOCTH U CEJILCKOM XO3SIHCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSX yriepojaa (MeTaH, dTaH,
STHJIEH, alleTUJIEH, 3TaHOJ, INIMIIEPUH, YKCYCHasl KUCIO0Ta). Mx cocmaé u xumuueckoe cmpoerue. llonarue
0 OMOJIOrMYeCKH BaKHBIX BEIIECTBAX: JKUpaX, OelKax, yrjieBoJax — M UX pPOJM B KM3HHM YEJOBEKa.
MamepuanvroeeOuncmeo op2aHuuecKux U HeopeaHu4ecKux coeoOuHeHul.

Kpemuuii, ero ¢usmueckne M XUMHUUECKHE CBOICTBA, MoiydeHHe n npumeHeHue. CoeAnHEHUs KpeMHHUS B
npupoe. O6ume npecranenus o6 okcuae kpemuusa(IV) u kpemuueBoii kuciore. CUIMKAThI, UX HCIOIb30BaHUE
B OBITY, MEAUIMHE, TIPOMBIIUICHHOCTH. BaoicHetiuiue cmpoumenbHbvle Mamepuaisl: Kepamurd, CmekKo,
yemenm, OemoH, owenezobemon. IIpobnemvlr 6e30nacHo2o0  UCNONL30GAHUA CMPOUMETLHBIX
Mamepuanoe 6 n08CeOHEeGHOU HCUHU.

XUMUYECKUIN 3KCHEPUMEHT: M3ydYeHHEe 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISIHOW KHUCIOTBHI,
NpPOBE/ICHNE KAYECTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJECHHE MPU3HAKOB UX MPOTEKAaHUS; OIBITHI,
oTpaxaromue (U3NYECKUe U XUMHYECKHE CBOMCTBAa TaJOT€HOB M HMX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); O3HAKOMJIEHHE € 00pa3laMi XJIOPHUAOB (TaJOreHHOB); O3HAKOMIIEHHE C
o0pasiamu cepbl U €€ COeMHEHUAMHU (BO3- MOXKHO HCIIOJIb30BAHUE BUJICOMATEpHAIOB); HAOMOIeHUE Mporiecca
o0yriMBaHus caxapa Moj JAeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOTHI; U3y4eHHE XUMUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, MPOBEACHHE KaueCTBEHHOW peakluMu Ha Cylb(paT-uoH U HaOII0JeHHE
nMpu3HaKa e€ MPOTEKaHMs; 03HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBaMH a30Ta, ¢ocdopa U MX COCAUHEHUN
(BO3MO’KHO HCIOJIb30BaHHE BHEOMATEpPHUANIOB), 00pa3laMH a30THBIX U (PochOpHBIX yIOOpEeHHit; monmyueHue,



coOupaHue, paclio3HaBaHWE M W3y4YCHHE CBOWCTB aMMHAKa, MPOBEICHHE KAYECTBEHHBIX PEAKIMil HAa HOH
aMMOHUS U (ocdaT-uOH M H3ydeHHE NMPHU3HAKOB MX MPOTEKaHUs, B3aMMOJCHCTBUE KOHLIEHTPUPOBAHHON
AQ30THOM KHUCIOTBI C MeAbl0 (BO3MOXHO HCIOJb30BAaHHE BHUACOMATEpPHATOB); H3yueHHE MoAeien
KPUCTATMYECKUX PEmIETOK anmasza, rpadura, QymiepeHa; O3HAKOMIIGHHE C MPOIECCOM aacopOuuu
PacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOras3a; IMOJydYeHHE, COOMpaHHeE,
pacro3HaBaHUE U W3YYCHHME CBOKCTB YIVICKUCIIOrO Ia3a; MPOBEICHHE KAYeCTBCHHBIX PEAKIUil Ha KapOOHAT- U
CHJIMKAT-HOHBl M W3y4YCHHE TMPHU3HAKOB HX MPOTEKAHHs;, O3HAKOMICHHE C MPOMYKIHUEH CHIUKATHON
IMPOMBIINIJICHHOCTH, PCIICHHUC OSKCICPUMCHTAJIBHBIX 3aJlad IO TCEMC «Baxneiimue HeMeTalIbl U HX
COCIMHCHHUSI.

MeTaibl ¥ HX COeHHEHHS

OOmast xapakTepUCTHKA XWMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX IOJIOKEHHS B
NepUOINYECKON cucteMe xumudeckux snementoB [l. M. MenzaeneeBa u ctpoenust atoMoB. CTpoeHHE METAILIOB.
Mertannuueckasl CBsI3b U METAJIIMYECKAsl KPUCTAJUIMYECKAs PEelIETKA. DNEKTPOXUMHUYECKUI psJl HANPSKEHUH
MeTtauioB. du3nyeckue U XMMUYECKHE CBOWCTBA MeTawioB. OOmmue crnocoOsl monydyeHust metayuioB. [lonsatue o
KOPpPO3UHM METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT Koppo3uu. CrjaBbl (CTaib, YyryH, IHOPATIOMHUHHIA,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[IlenoyHble METAUIBL: TTOJIOKEHUE B MEPUOAUYECKON cCUCTeME XUMHUYeCKuX 3neMeHToB [[. M. Menneneesa;
CTPOEHHE UX aTOMOB; HaXOXJeHuE B mpupozae. Pu3nueckue U XUMUUYECKUE CBOICTBa (Ha NMpUMepe HATpus U
Kanust). OKCHIIBI ¥ THIPOKCHUIBI HATPUS U Kajus. [IprMeHeHne MeI0YHbIX METAIOB M X COSTUHEHUH.

[IlesrouHO3€EMENBHBIE METAJIIBI MATHUM M KaJbLUM: ITOJIOKEHUE B NEPUOAUYECKOM CHCTEME XUMHYECKHX
anementoB J[. M. MeHzaeneeBa; cTpoeHHE MX aTOMOB; HaxoxaeHHE B mpupojae. Ou3nyeckue U XUMHUUYECKHUE
CBOIlcTBa MarHus U Kanubliusl. BakHelne coequHeHns Kaublus (OKCHJ, THAPOKCHT, cosu). KECTKOCTb BOJBI U
Croco0bl €€ yCTpaHEHHUS.

AJIOMUHMIA: TIOJNIOKEHHE B MEPUOJMUYECKOM cucteMe xumudeckux snementoB JI. M. MenzeneeBa; crpoeHue
aToMa; HaXoJeHue Brpupoae. Gu3nveckre U XMMUYECKHE CBOMCTBA amtoMUHK. AM(POTEpHbIE CBOWCTBA OKCHA
Y THJPOKCUA AJTFOMUAHMUSL.

XKeneszo: nonoxeHue B NePUOIUUECKON cucTeMe Xumuueckux 3ieMeHToB [I. . MenaeneeBa; ctpoeHue aroma;
HaxokaAeHue B nmpupoje. dusudeckue U XUMHUUECKue CBOUCTBA kene3a. OKcuibl, TuIpokcuabiu conu xenesa(ll) u
xene3a(Ill), ux cocras, cBOWCTBA U MOTYUYECHHUE.

XUMHUECKUH AKCIIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMi METAJJIOB U CIJIABOB, UX (PU3NUECKUMH CBOMCTBAMU;
U3y4YEHHE DPEe3yJbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIOJb30BaHUE BHJEOMATEpPUATIOB), OCOOEHHOCTEN
B3aMMOJICHCTBUSl OKCHJA KaJlbLIMsI U HATpus ¢ BOAOW (BO3MOMKHO MCIIOJIb30BAaHHE BHIEOMATEpPUANIOB);
HCCIIE/IOBaHNE CBOMCTB KECTKOM BOJbI; MpOIEcca FOPEHUs Kelle3a B KUCIO- pojie (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIOB); TPHU3HAKOB MPOTEKAHHS KAYECTBEHHBIX pEaKIMi Ha HOHBI (MarHus, KaJblHs,
anmroMuHUS, HHKa, xene3a(ll) u xenesa(Ill), menu(Il)); HabmroaeHNE U oNMKcaHUE MTPOIIECCOB OKPAITMBAHUS
IUIAMEHU MOHAMM Ha-TPHUS, KAIHS U KaJbIHs (BO3MOXKHO MCIOIb30BaHUE BUIEOMATEPUANIOB); HCCIIEI0BaHNE
aM(OTepHBIX CBOWCTB T'MAPOKCHIA ATIOMHUHHS M THIPOKCHIA IMHKA; PELIeHHE SKCIEPHUMEHTAIBHBIX 3a7a4 Mo
Teme «BaxxHelme MeTaibl U UX COEUHEHUSD .

XuMud H OKpY:KaKIas cpea

HoBble marepuanbl ¥ TexHoJOruu. BemecTBa m Marepuansl B MOBCEAHEBHOW JKM3HM 4YeENOBEKAa. XHMHUS U
370poBbe. be3omacHoe MCHONb30BaHME BELIECTB W XUMHUUYECKUX peakuuid B ObiTy. IlepBas mo- moub mpu
XUMHMYECKUX OXOrax M OTpaBieHHAX. OCHOBBI JKOJOTUH- YECKOM I'PaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE
OKpYy>Karolen cpelsl (mpenenbHas pomnyctuMas KoHueHTpauus Bemects — [IJIK). Pons xumum B permennn
9KOJIOTHYECKUX ITPOOIIEM.

[TpupoaHble HCTOYHUKU YTIIEBOAOPOAOB (YTroJib, IPUPOIHBIHN a3, He(Th), MPOAYKTH UX MEepepadOTKU, X
pOJIb B OBITY ¥ IPOMBIIIUIEHHOCTH.

XUMUYECKUI SKCIIEPUMEHT: M3y4eHHE OO0pa30B MaTepUajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEpPHBIE
MaTepuabl).



MexnpeameTHbie CBS3H

Peanuzanusi MeXIpeIMETHBIX CBSI3ed NpU HM3yYEeHUHM XUMUU B 9 Kilacce OCYILECTBISETCS Yepes
UCIIOJIb30BAaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHATUHN, TaK U MOHATHUH, SBISIOMIUXCS CUCTEMHBIMHU JUIS
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOme ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HBIH (DaKT, THUIOTe3a, 3aKOH, TEOpHUs, AaHalu3, CHHTE3,
KJaccu(UKalus, NEePUOANY HOCTh, HAOIIOJIEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHHUE, H3MEpPEHUE, MOEIb,
SBJIEHHE, MApHUKOBBIM A(dexT, TexHonorus, Mmarepuanbl. PuU3MKa: MaTepHsi, aToM, DJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TON, PAAUOAKTUBHOCTb, MOJIEKYJA, HJIEKTPUUECKHN 3apsj, MPOBOJHUKHU, TONYINPOBOIHHUKH,
JMDIICKTPUKU, (OTOINIEMEHT, HHIMKATOP, BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSIHHE BEIECTBAa, Tas3,
pacTBOp, PacTBOPUMOCTh, KPHCTAJUTMUECKasi PEmIETKa, CIUIaBbl, (M3MYECKUE BEIMYMHBI, CIUHUIILI H3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, IIaHeThl, 3B€3/1b1, COHIIE.

buonorus: dhortocunTes, apixanue, Ouocdepa, IKOCHUCTEMa, MUHEPATBHBIC YIOOPCHHS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA .

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPOJIbI, MOJIE3HbIE HCKOMIAeMble, TOILIMBO, BOIHbBIC

pecypchl.

KanengapHo-temaTtudeckoe mJiaHupoBaHue Mo XUMUM 8 KJjacc
3 yaca, 68 yacos

Ne Paszpnen. Tema ypoka Koa-Bo Hara Hcnoan3oBanue
4acoB | NPOBeACHUs! obdopynoBanust «Touka
pocrta
Tema 1. Xumusi — BaKHas1 00/1aCTh €CTECTBO3HAHUSA U
NMPAKTHYECKOIi e TeILHOCTH YesioBeKa (5 1)
1 [Ipeamer xumuu Ponb XuMuM B )KU3HU 4€I0BEKa. XUMHUS B 1
crcTeMe HayK. MeTo bl O3HAHWSI B XHUMHH.
2 3HAKOMCTBO ¢ IIpaBUJIaMU 0€30MaCHOCTUM IPUEMaMK PaOOTHI 1 Ludpposas
B XMMHUYECKOH 1abopaTtopuu. IIpakTuueckas pabora: naboparopust
No 1. [TpaBuna paboThl B 71a00paTOPHU UMIPUEMBI OOpAIICHUS C RELEON. [udposoit
TabopaTOpHBIM 000PYyJOBAHHEM JATUHK TeMIepaTypsl
CnuproBka Cseya.
3 Tema u BemmecTBa 1
4 @duznueckre CBOWCTBA BEIECTB. ATperaTHOe COCTOSHHE 1
BEIIECTB
5 YucTele BemecTBa U cMecu. CriocoObl pa3zieseHus CMeceil. 1 Iudposas
IIpakTnyeckas padora Ne 2. Paznenenue cmeceii (Ha naboparopust RELEON
NPUMEPEOUHCTKH IIOBAPEHHOMN COMN)
Tema 2. BemecTBa M xumMuyeckue peakiuu (15 9)+1u
6 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE HIEMEHTHI 1
7 3Hak¥ (CHMBOJIbI) XMMHYECKHX IEMEHTOB 1
8 [IpocTeie U clnoXHBIEBENIECTBA. ATOMHO-MOJIEKYIIPHOE 1
yUYeHHE.
9 Xumudeckas popmyna. BaneHTHOCTh aTOMOB XMMUUECKUX 1
JJIEMEHTOB
10-11 | 3akoH mocTostHCTBa cocTaBa BemiecTB. OTHOCHTENbHAS 2
aroMmHasg Macca. OTHOCHTENbHAs MOJIEKYIISIpHAs Macca.
12 | MaccoBas 1oJisl XHMUYECKOTO 3JIEMEHTA B COSMHEHUH 1
13 | ®Ousnveckue ¥ XMMUYECKHE SIBICHUS 1
14 | Xumudeckas peakiys. [IpusHaku  ycIoBHs POTCKAHHs 1
XUMHYECKHX PEaKLuii
15 | Xumwuueckue ypaBHEHHUS 1
16 Tunel xumuyeckux peakiuid. Peakiys coeiuHeHus 1
17 | Peaxuus paznoskeHus 1
18 | Peakius 3aMmeleHus 1
19 Peaknust oOMena 1




20

3akoH coxpanenus Macchl BeuiectB. M. B. JlomoHOCOB —
YUEHBIN- SHIIUKIJIOTIEIUCT.

BEChI 3JICKTPOHHBIC; CBEYA;
Ko0110a riockonoHHas 250
MJI; JIOXKKA JIJISL COKMTaHMS
BEIIECTB

21

KonTponsHas padoTa Ne 1

Tema 3. Bozayx. Kucaopoa. Oxenanl (5 4)

22

Bosmyx — cmecs razos. Cocras Bozayxa Kucnopoq —
3NIEMEHT U TPOCTOoe BemiecTBO. O30H — aJIOTPOIHAS
MOAM(HKAIHS KUCIOPOJia

23

HaxoxneHue KUCIopoaaB Ipupoe, GusnvecKue u
XMMHYECKHE CBOMCTBA (PEaKIUK OKUCIICHHS, TOPEHHUE.
TTonsTue 00 okcumax

24

Crioco0bI moTy4yeHHs: KUCIOpOAa B Ta0OpaTOpUH U
npowmsinuieHHocTu. [Ipuvenenne kucnopona. [pakriudeckas
pabota

Neo 3. TlonyueHne u coOupanue KUCIOpo/a, H3yYeHUE ero
CBOJCTB.

25

TemnnoBoit 3¢ peKT XUMUUECKON peaKIi, MOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, K30~ M SHAOTEPMIUYECKUX
peaKIusX

26

TorumBo (yroib U MeTaH). 3arpsi3HEHUEBO3yXa, CIOCOObI
€T0 TPeJIOTBpaIlleHUs. Y CHIICHHE TTApHUKOBOTO d(exra,
paspymnieHne 030HOBOTO CIIOS .

Tema 4. Bomopoa. CoctaB kucjaot u coseii(5 4)

27

Boiopo1 — 3J7€MEeHT M IPOCTOE BEIIECTBO

28

Haxosxnenue B npupoze, Gu3nIecKre 1 XUMUYECKUE
CBOICTBa (Ha MPUMEpPE B3AUMOJICHCTBHS C HEMETAILTA-MHU U
OKCHJaMU METaJJIOB

29

[Ipumenenwue, criocoOkI morydenust Bogopoaa. [Ipaktudeckas
pabota Ne 4. [Tonydenune u cobupanue BOIOPO/Ia, U3yICHHAE
€ro CBOMCTB

30-31

CocTaB KUCJIOT U COJIEH

Tema 5. KosimuecTBeHHbIe OTHOIIEHUsI B XuMuH (4 1)

32

KonmuectBo Bemecta. Monbs. MojsipHas macca

33

3akon ABorajpo. MossipHblii 00BEM ra3oB .

(BN

34-35

PacuéThl 10 XUMUYECKUM YPaBHEHUSM.

Tema 6. Boxa. PactBopbl.IlousiTue 06 ocHoBanusix (5

4)

36

®dusnueckue CBOMCTBA BOABL. AHAIN3 U CHHTE3 — METO/BI
U3y4YEHUS COCTaBa BOJBI.

37

XMMHUYECKHE CBOICTBA BO/IBI (PEaKIMU C METaJLIaMHy,
OKCHJIaMUMETAJLIOB M HEMETAJIOB

38

Cocras ocHoBaHu#. [TonsTHE 00 MHAMKATOPAX

Hudposas
nabopatopust

RELEON. Iudporoit
pH. mratus ¢
32KUMOM; TISITh
XUMHYECKUX CTAKaHOB
(25 mn); mpoMbIBaJIKa

39

Bopna kak pacteopureins. PactBopsl. PacTBopumocTs BelecTs B
Boze. [IpakTuueckast padora:

Ne 5. TIpuroroBneHue pacTBOpPOB ¢ ONpeENEHHON MacCOBOM
JIOJIEN pacTBOPEHHOTO BEIIECTBRA.

ITpubop st OMBITOB ©
JNEKTPUIECKUM TOKOM;
UCTOYHUK MOCTOSTHHOTO
TOKa: MPOOUPKH — 2 MIT.
MIPOHYMEPOBAHHBIE,;
Jy4UHKa; CIIUPTOBKA,
MPOOKU — 2 T, MTUHIET

40

Ponp pacTBOpOB B IpHpoie U B )KU3HU YenoBeka. Kpyrosopor
BOJIBI B TIPHPOJIC. 3arpsi3HEHUE MPUPOAHBIX BoJ. OXpaHa




OYNCTKA MPUPOJHBIX BOJ.

Tema 7. OcHOBHBIE KJIACCHI HEOPTAHHYECKUX
coennuenmii (11 u)+ 1 g

41

Knaccuduxarms HeopraHuIeCKHX COeTHHEHNH.

42-43

Oxcupsl: cocTaB, kKiaccudukarys (OCHOBHBIC, KUCIOTHEIC,
amdoTepHbIe,HeCONe00pa3yIoIIie), HOMEHKIATypa
(MexnyHapoHas W TpuBHaIbHAs). [TonydueHne 1 XUMUYECKHEe
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB.

44-45

OcHoBaHuUS: COCTaB, KJIaccu(HKAIH, HOMEHKIATypa
(MexxmyHapOHAS U TPUBHANBHAS), (GU3MUECKUE U
XUMHYECKHE CBOWCTBA, CIIOCOOBI MOTyUYEeHHS

Hudposas
naboparopust
RELEON. ITudpopoit
pH. mrarus ¢
32)KFMOM; TISITh
XUMUYECKUX CTAaKaHOB
(25 mn); mpoMBIBaJIKa

46-47

Kucnotsr: coctas, Kiaccu(ukaus, HOMEHKIATypa,
(u3MYeCKre U XMMHUYECKUE CBOWCTBA, CIIOCOOBI MOTYYCHHS.
Psin akTHBHOCTH METaJIoOB

48-49

Counu (cpeaHue): HOMEHKIIATypa, CII0cO0bI MOy YCHUS,
B3aMOJICHCTBHECOJIEH ¢ MeTaaMH, KHCIOTaMH,
HIeJI0YaMH K CONAMU

50

I'eneTryeckas cBS3p MEXIY KIACCAMHHEOPTaHUYECKUX
COE€IUHEHUN

51

IIpakTuueckast pabora Ne 6. Pemenue
SKCTIEPUMEHTANIBHBIX33/1a4 1O TeMe « OCHOBHBIE KIIACCHI
HEOPTaHMYECKUX COSTHMHEHUH

Hudposas
naboparopust

RELEON. ITugposoit
pH. mratus ¢
32)KIMOM; TISITh
XUMHYECKUX CTAKAHOB
(25 mn); mpoMBbIBaJIKA.

52

KonTponbHas padora Ne 2

Tema 8. [lepuoauvecKkuii 3aK0H H MePUOTHIECKASI
cucremMa xuMudeckux djemenToB JI. U. Menaeneena.
Ctpoenne atoma (7 4)

53

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKa]_II/II/I XUMHYCCKHUX 3JICMCHTOB.
ITonsatue o rpynmnax CXOJHbIX 2JICMCHTOB (IIICJ]O‘IHI)IG n
ICJIOTHO3CMCJIbHBIC MCTAJJIbL,'aJIOI'CHBI, UTHCPTHBIC FaSLI) .

54

OneMeHThl, KOTOpbIe 00pa3yloT aM(pOTEPHbIE OKCUIIBI U
THJPOKCH/II

95

ITeproandeckuii 3aKOH U NEPUOANYECKAsT CUCTEMA
xumuueckux snementoB [l. M. Menaeneesa. [lepuoasi,
Ipynisl, NOArpymnsl. Gu3n4ecKui CMbICH MOPSIIKOBOTO
HOMepa 3MEMEHTa, HOMEPOB IIEPUOAA U TPYIIIBL

56

Crpoenne atomMoB. CocTaB aToMHbIX sep. Vi3oTonsl

o7

Onektponbl. CTpoeHUE ANEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix20 XMMUYECKUX 3JIEMEHTOB MEPHOITYECKON CUCTEMBI
JI.1.Menneneena

58

XapakTepucTHKa XUMUYECKOTO 3JIEMEHTA TI0 €T0 MOJI0KEHUTO
B nnepuoanueckoii cucreme .. Menneneena

59

3HaueHue MNEPUONICCKOI0  3aKOHA H HCpHOHH‘-IGCKOfI
CUCTEMBI XMMHUYCCKUX JJICMCHTOB /I pPa3BUTUA HAYKH H

npaktuky. JI. 1. MenaeneeB — y4EHBIN, IEAArOr U IPaKIaHMH.

Tema 9. Xwumunueckas cBa3b. OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIbHBIE peakiuu (8 )

60

SHGKTpOOTpI/IL[aTGHLHOCTL ATOMOB XMMHWYCCKHUX 3JICMCHTOB

61

HonHas xumudeckas CBs3b

[udposoit maTunk

TEMIIEPATyphl IIATUHOBbI;

JTaTYNK TEMIEPATYPHI
TEPMOIIAPHBII

62

KOBaﬂeHTHO-HOHﬂpHaﬂ CBA3b

Hudposas




naboparopust
RELEON. ITudposoit
JATYHK TEMIIEPaTyphI

TJIATUHOBBIN
63 | KoBanentHo- HenoJsipHast CBS3b 1

64-65 | CreneHb OKUCIICHUS 2

66-67 | OxucnurensHO-BoCccTaHOBUTENbHBIE peakuun (OBP). 2
[Iporteccrl okucnennsn BoccTaHoBIeHHA. OKACINUTENN U
BOCCTAaHOBHTEIH.

68 | KonrpoawHas pabota Ne 3 1
KasengapHo-remaTudeckoe mJiaHupoBaHue Mo XUMUM 9 kiacc
2 yaca 68 yacosn
Ne Tema pasngesa u ypoka Koa-Bo Hara Hcnonvzoeanue
4acoB | MPOBeleHHUs 06opyooeanus
«Touxa pocma
IloBTOpeHME U yriay0JjieHUe 3HAHUA OCHOBHBIX Pa3/esioB
Kypca 8 kinacca (54) +1 4
1 [lepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUUECKUX 1
anementoB JI. Y. MenzeneeBa. CTpoeHne aToMOB
2 3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB XUMHUIECKHX 1
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KU, KAIBIHI U KX
COETMHEHU B COOTBETCTBUH C TTOJIOKEHUEM 3JIEMEHTOB B
NEePHOTMIECKON CHCTEME F CTPOSHHEM UX aTOMOB
3 Knaccugpukanus 1 HOMEHKIATypa HEOPraHUUECKUX BEIIECTB 1
(MexayHapoJHasl U TPUBHAIIbHAS)
4 XMMUYECKHECBONCTBA BEIECTB, OTHOCSIIMXCS K PA3THIHBIM 1
KJTaccaM HEeOpPTaHWYECKUXCOETUHEHHH, X TeHETHIECKas CBS3b
HEOPTraHUYECKUX BEIIECTB
5 CrpoeHue BeeCTBa: BUIABI XUMUICCKOUCBS3H. THTIBI 1 Hudposas maboparopus
KPUCTAIUINYECKUAX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT RELEON. [udpoBoit naTunk
THIA KPUCTAUINIECKON PEIIETKH . TEMIIEPATyPhI IJIATHHOBBIH
6 KonrpospHas padoraNel 1
Tema 1. OcHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX
peaxumii (4 4)
7 Krnaccuduxkarms XuMHUeCKUX PEaKIiii 10 pa3TuIHbIM 1
TPU3HAKAM.
8 [Tonarue o ckopocTu XuMuieckoil peakuu. [Toustue o 1 Hudposas maboparopus
TOMOTEHHBIX M TE€TEPOTCHHBIX PEAKIIHAX . RELEON. [udpoBoit naTunk
TEMIIEPATypPhl IJIATHHOBBIH
9 [Tonarue o xumuueckoM paBHoBecuU. DaKTOPBI, BAUSIONINE HA 1 Hudposas maboparopus
CKOPOCTbXMMHUYECKON PEaKLUH U MOJ0KEHNE XUMUUECKOTO RELEON. [udpoBoii naTunk
paBHOBECHS. TEMIIEPATypPhI IIATUHOBBIN
10 | MexaHu3M OKUCIUTENILHO-BOCCTAHOBUTEIBHBIX PEAKLIUI 1
(2NeKTPOHHBIHN OayaHC OKHCIUTETBHO-BOCCTAHOBUTEILHOM
pEaKITnm).
Tema 2. DaeKTPOJIUTHYECKAS TUCCONMALIHS.
XuMHYecKHe peaknnu B pacTopax (8 u)

11-12 | Teopust 3MEKTPOIUTUICCKOMN TUCCOIMAIIAN. DICKTPOIUTHI U 2 HudposasmadopatopusiRELE
HEAIEKTPOIUTHL. KaTHOHBI, aHHOHBI. MeXaHN3M JTUCCOIHAIIAK ON. Iudposoit naTumk
BEIIECTB C PA3IUYHBIMU BHIAMH XUMHUYECKOH CBsi3U. CTereHb SIIEKTPOIPOBOAHOCTH
quccortranuy. CHIBHBIE U CITA0BIE 3JICKTPOIUTHI

13-14 | peakunu noHHOro 0GMeHa, yemoBMS X npoTeKaHus. MoHHbIe 2 Hugposas “aGOPaTOE“H
yPABHEHMS PEAKLIHiL. RELEON. Hudposoii natunk

AJIEKTPOIIPOBOAHOCTH

15-16 | XuMuuecKue CBOWCTBA KHUCIIOT, OCHOBAHUI M COJIEH B CBETE 2




MPEACTABICHUH 00 3JIEKTPONUTHICCKON TUCCONUAITAN

17

ITonsiTre 0 ruapoau3e coyen.

18

IIpaktrueckas padota Ne 1 Pemenue 3xcriepuMeHTaTbHBIX
3a/1a4 1o TeMe

Hudposas madoparopus
RELEON. Ludpooii natunk
JIEKTPOIPOBOAHOCTH

Tema 3. O01mas XapaKTepuCTHKAa XUMHYECKUX
yaemenToB VIIA-rpynnsl. I'asorensi(4 4)

19

OO01mast xapakTepuCcTHKA TaloreHoB. OCOOCHHOCTH CTPOCHUS
ATOMOB 3THX JJIEMEHTOB, XapaKTePHbIE JJISI HUX CTEIICHH
okucnenust. CTpoeHue U (PU3NUSCKUE CBOMCTBA MIPOCTHIX
BEIIECTB — TAJIOTCHOB

20

XuMHYeCKHEe CBOWCTBA Ha MPUMeEPE XJI0pa (B3anMOIEHCTBHE C
MeTaJUIaMH, HEMEeTaJUIaMH, Ie049amMn). XIOpOBOIOPO/I.
ConsiHast KUCIIOTA, XUMUYECKUE CBOUCTBA, MONyYCHHUE,
IPUMEHEHHE.

21

Du3noI0ruYecKoe ACHCTBHE XJI0pa U XJIOPOBOIOPO/Ia Ha
OpTaHU3M 4YesloBeKa. BaxkHelme XIopuabl i NX HAXOXKICHHE B
OpUPOJIE.

udposas naboparopus
RELEON

22

[NpakTuueckas padora Ne 2.Ilony4deHue CONAHOM KUCIIOTHI,
M3y4EHUE €€ CBOMCTB

Hudposas maboparopus
RELEON

Tema 4. O01mas XapaKTepUCTUKA XHMHYECKUX
yeMeHTOB VIA-rpynmnbl. Cepa u eé coenunenus (5 1)

23

OO1m1as xapaKTepUCTUKA 31eMEHTOB VIA-TpymEbL.
Oco0eHHOCTH CTPOEHHUS aTOMOB 3TUX 3JIEMEHTOB, XapaKTePHbIE
JUISl HUX CTENECHH OKUCIICHUS

24

CrpoeHuen (puU3NUECKUE CBOMCTBA IPOCTHIX BEIECTB —
KUCIIOPOJIa U CEphl.

AnnoTtpornHsle MOAU(UKAIINH KHCTIOPO/Ia H CePhl. XUMUYECKHUE
CBOICTBA CEPBI.

CepoBonopos, cTpoeHne, (PpU3NUECKUe U XUMHIECKHE
cBoicTBa. OKCHIIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX
OKCHIIOB

25

Cepnas kucinoTa, GQusnveckue 1 XAMHUYECKHe CBOMCTBa (001ue
KakK MpeJcTaBUTeNs Kiacca KUCIIOT U crenupuieckue),
pHMEHEHHE

Hudposas maboparopus
RELEON. [Tudposoit naTunk
SIIEKTPOIPOBOJHOCTH

26

XUMHAYECKHE PCaKIuu, JICKAIME B OCHOBE IMTPOMBIIIJICHHOT'O
cnoco6ar[0nyqum1 cepHoﬁ kucnoTel. Conn cepH0171 KHCJIOTBI.

27

HaxoxeHue cepbl U €€ COeTMHEHNH B PUPOJIE. XUMHUUECKOE
3arpsA3HEHUE OKPY Karollel Cpe/ibl COEANHEHUAMH CEpPbI
(KMCIIOTHBIE IOK]TH, 3arpA3HEHHEBO3AyXa U BOJIOEMOB),
CIOc00bI €ro MpeI0TBPAICHHS

Tema 5. OOmas XapaKTepHUCTHKA XUMHYECKUX|
3aeMeHTOB  VA-rpynnbl. A30T, ¢ocdop u HuX
coenmuenus (7 1)

28

OOm1as xapakTepucTuKa 31eMeHToB VA-rpynmnsl. OcoOeHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIEIS HUX
CTENEeHH OKUCIECHHS

29

A30T, pactipocTpaHeHHe B IPUPOJIE, PU3MUECKHE U XUMUIECKHE
cBoiicTBa. KpyroBopor a3oTa B npupoze

30

AMMuak, ero (pu3nyYecKkre 1 XUMUUECKUE CBOMCTBA, MIOJTY4EHHUE)
v npuMeHenne. Cony aMMOHMS, UX (PU3NYECKUE U XMMUYECKHUE
CBOWCTBa, mTpuMeHeHue. [Ipaktmueckas pabora Ne
Tlonmydenne aMMHaKa, M3YICHHUEETO CBOMCTB.

31

A30THas KHCIOTa, €€ (GU3MUEeCKHe 1 XUMUIECKHE CBOWCTBA
(oOmmme Kak MpeACTaBUTENS KIacca KUCIIOT U CTIEIIU(HIESCKIE).
Hcnionp30BaHre HUTPATOB | COJIEH aMMOHUS B KA4ECTBE
MHHEpaJbHBIX yI00peHniH

Hudposas madoparopus
RELEON. Hudpooii natunk
JIIEKTPOIPOBOTHOCTH

32

XUMHUYECKOE 3arps3HEHNUE OKPYKAIOIECH Cpe/ibl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIE JIOXK/IH, 3arPs3HEHHUE BO3/yXa, TIOYBHI U
BOJOEMOB

33

®dochop, amtorporHbie Moaudukanuudochopa, GUsMIecKHe 1




XAMHUYECKHE CBOMCTBA

34

Oxkcua pocdopa(V) u dpochopHast kuciaoTa, Guznueckue u
XUMHYECKUECBOMCTBA, moydyeHue. Mcnonb3oBanue Gochatos B
KaueCcTBE MUHEPAIBHBIX YI00pEHHUH. 3arpsa3HEHUSTIPHPOIHBIX
BOJI0EMOB (hochaTamMu

Tema 6. O01masi XapaKTePUCTHKA XUMUYECKHUX
3jeMeHTOB IVA-rpynnel. Yriepoa u KpeMHMil 1 UX
coennuenus (8 u)+ 1

35

Yraepon

36-37

OKCI/II[I)I yriepoaa, ux (bI/I3I/I‘{€CKI/Ie 1 XMMHYECKHE CBOMCTBA.

38

VronpHas KUCIIOTa U €€ COJIM, UX (bmw{ecme U XUMHYCCKHEC
CBOﬁCTBa, MNOJTYYCHUE U TIPUMECHECHHC.

39

[epBoHavanbHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O
COETMHEHUAXYTIICPO/Ia; 0COOCHHOCTH COCTaBa M CTPOCHHUSL.
[onsTHE 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: KUPAX,
OeJkax,

40

Kpemuuii, ero ¢pusndeckne u XMMHUYECKHIE CBONCTBA,
NOJTyYeHHE ¥ IPUMEHEHHE.

41

[IpaxTrueckas padora Ne 4 [loryueHue yriekuciaoro rasa.
KauecTBennas peakmust Ha KapOOHAT-HOH

udporas maboparopust
RELEON. Ludposoit natunk
JIEKTPONIPOBOIHOCTH

42

[IpakTrueckas pabata Ne 5 Pemenue skcriepiMeHTaTbHBIX
3aga4 o teme «Hemeramib.

udposas saboparopus
RELEON. Ludporoit natunk
JIEKTPONIPOBOIHOCTH

43

KonTponsHas pabota

Tema 7. O6umme cBoiicTBa MeTa/LI0B (4 1)

44

OOm1as xapaKTepUCTHKa XUMIYECKHXIIEMEHTOB — METaJLIOB
Ha OCHOBAaHUMUX IIOJIOXKEHUS B IEPUOANYECKOI CHCTEME
XUMU4ecKUX 3neMeHToB [l . 11 . MenneneeBa u CTpoeHUs
aTOMOB

45

Ctpoenue Meranios. Meramiuueckas CBsI3b U MeTaJIMUECKasl
KpHCTaJUTMYecKas peléTka. DIeKTPOXUMHUIECKUI psijt
HanpsDKEHUH METanoB

46

dusnueckue U XUMUUECKUE CBOMCTBA METAJIJIOB.

47

O6m1ue crocoOb! moTyyeHus: MeTaiuioB. [IoHsTre 0 Koppo3uu
METAJUIOB 1 OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOppo3uu. CriiaBel
(ctanb, 4yryH, TOpaTOMUHUI, OpOH32), HX PUMEHEHHE B
OBITY ¥ TIPOMBIILICHHOCTH

Tema 8. BaxkHeiiimme MeTaaibl U UX coequHeHus (16 1)+
2

48

Ilesrounsle MeTaiel. [TosiokeHUE B IEPUOJUUECKOM cUCTEME
XUMHYeCKHX dneMeHToB [I. 1. MenaeneeBa, CTpOeHHEaTOMOB.
Haxoxaenue B npupoze.

49-50

@Ouznueckne 1 XMMHUYECKHE CBOICTBaA (Ha MpUMepe HATPUs U
KaJus

51

OKCI/I,Z[LI Y THAPOKCUABI HATPUSA W KAJIUS

52

IIpyMeHeHune MIeJIOYHBIX METAJIJIOB U UX COEJAMHEHHUIL.

53

[IlenouHO3eMeNbHBIE METAIBI MATHUM U KAJIBIUMA, CTPOEHHE
aToMoB. [looxeHue B IEPHOTNIECKON CUCTEME XUMUUECKIX
aneMmenToB [I. V. Menzeneera. Haxoxienue B npupojie

54-55

dusnyecKkue 1 XUMUYECKHE CBOMCTBA KaJIbIIWs U Maraus

56

Baxaeiimme coeIMHEHUS KBS (OKCH, THAPOKCUI, COJIH).

(BN

S7

XKectkocTh BoJIbI M c1IOCOOBI ee ycTpaneHus. [IpakTuueckas
pabota Ne 6. XKéctkocTs BOABI M METOABI €€ycTpaHeH s

58

ANIOMUHUH.

59-60

dusnueckne NXUMUYECKHE CBOMCTBA. AM(OTEpHBIC CBOICTBA
OKCH/JIa U THJIPOKCHUIA

61

Keneso.

Hudposas saboparopust




RELEON. Hudpooii naTunk
JIaBJICHUS

62 | Ousnueckre U XUMHYECKHE CBOMCTBA jKeje3a 1
63 Oxcuppr,ruapokcus! u conm xeneza(ll) u xemesza(lll) . 1
64 | Ipaktuueckas pabota Ne 7. PereHue 3KCepHMEHTATBHBIX 1 Ludposas saboparopus
3aj1a4 1o TeMe « MeTamib» . RELEON. I{u¢posoii naTank
aBJIEHUSA
65 | KonrpossHas padora Ne3 1
Tema 9. BemrecTBa 1 MaTepUajbl B JKH3HHU YejioBeKa (3
4)
66 | Hosbie MaTepuasbl ¥ TEXHOJIOTHH. BelecTBa 1 MaTepHas B 1
MIOBCETHEBHOMKM3HH YeIoBeKa. XHUMHS U 3710poBbe. beomacHoe
MCTIOJIb30BAHKE BEIECTBH XUMHUUCCKHX PEAKIINii B OBITY.
67 | IlpupomHble HCTOYHUKH YTIIEBOAOPOAOB(YTOIb, IIPUPOIHBIH 1
ra3, He(pTb), MPOIYKTHI UX MEePepabOTKH, UX POIb B OBITY U
HPOMBIIIICHHOCTH
68 | OCHOBBI SKOJIOTHYECKON [PAMOTHOCTH. XUMHUYECKOE 1

3arps3HEHHe OKpYKako- el cpepl (IpeleIbHO oMy CTUMAs
koHnenTparys setnects — [1JIK). Poms xumun B perreHun
9KOJIOTHUECKUXIPOOIeM




TOUKA \!poc-rA

JlabopaTopHbie padoThI
8 ky1acce

Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus niameHu»
Teopernyeckas 4acth: ['OpeHHEe — CIIOKHBIA IPOLIECC, CONMPOBOXKIAIOIIMNCA BBIICIICHUEM 3HEPIrUM, KaK MPaBWIO, B BUAE TeIUla U cBeTa. Paznmuuaror
TOMOT€HHOE TOpeHHe (Hampumep, Ipu padoTe ra3oBOW TOpENKH), U TeTepOreHHOEe TOpeHue (Hampumep, TOpeHHe CIUpTa U CyXoro roprodero). B
PacCMOTPEHHBIX IPUMEPAX IIaMsI UMEET CXOJIHOE CTpOeHuE. B HEM MOKHO BBIIEIUTH TPU YaCTH.
BHyTpeHHUII KOHYC TEMHOTO IBeTa (B CiIydae ra3oBOM TOPEJIKM CHHEro IBeTa) ¢ HU3KoH Temmeparypod ~ 300—500 °C. 3aech NMpOMCXOAUT
UCIIApEHUE U Pa3I0KEHUE TOPIOYETo BEIIECTBA.
Cpennuii BOCCTAaHOBUTEIBHBIA KOHYC COCTOMT M3 CMECH BO3/yXa M TOpsIIero rasa. 31ech MoJ BIMSHUEM Oojee BhICOKOM Temmeparypsl (1500—1800
°C) mpoIyKThl UCIIAPCHUS M PA3JIOKEHUS TOPIOYHMX BEIIECCTB aKTUBHO PEArHpPYyIOT ¢ KUCIopogoM. Ecim dacTh yriepona octaércs CBOOOTHOM, TO €ro
MeNbUalIINe YacTUIbl PACKAISAIOTCS U MPUAAIOT IUIAMEHU SIPKOE CBEUeHHe. JTa 4YacTh IUlaMeHu Oorata yrapHeiM razom CO — CHUIIBHBIM
BOCCTaHOBHUTEIIEM, TIOATOMY €€ Ha3bIBAIOT BOCCTAHOBUTEIHHOM. Touka Hamboiee BBHICOKOM TeMIlepaTyphl HaXOAMTCS HA OCTPHUE BOCCTAHOBHUTEIHHOTO
KOHYca.
BuewHuii okucnIuTenbHbIN KOHYC 00pa3yeT HEBUAMMYIO O0O0JIOUKY, OKPYXKAIOLIYIO0 IUIaMs. 3/1€Ch M0/ BIMSHUEM 3HAUUTENILHOIO IMPUTOKa KUCIOpOoaa
BO3J/lyXa IMPOUCXOJUT MOJIHOE OKucieHue roprouero BemiectBa A0 CO2 m HxO (mpu ropeHuM Cyxoro roprouero Ha OCHOBE YPOTPONHMHA TaKKe
obpazyerca N2). IIpu 3ToM ocTtaércs M30BITOK KHUCIOPOJa, KOTOPBIM MPH BBHICOKOW TemrmepaType 00JaaeT BbICOKOH OKHCIUTEIBHON aKTHUBHOCTHIO,
M03TOMY BHEIIHSS YacTh MJIAaMEHU Ha3bIBaeTCs OKUCIUTENbHOW. Mcnomp3ys mojayB Bo3yxa, MOKHO YBEJIMYUTH TEMIIEpATypy IUIaMEHH.
[IpakTtuueckas yacth: Llenp ombITa: M3y4yuTh CTPOCHHUE IUIAMEHH, ONPENEIUTh TEMIIEPATypy B Pa3HBIX €ro 30HaX IMPHU HCIOIb30BAHUM PA3THYHBIX
MCTOYHUKOB TeIia .
Ilepeuenv damuuxos yugposoii rabopamopuu: JaTYNK TEMIEpATypbl TEpMONAPHBIN. /Jonoinumenvrnoe 06opyooeanue:. MTATUB C 3AKUMOM; JIepKaTelb
JUIsl TPOOUPOK; CIUPTOBKA . Mamepuansl u peakmugsl: CIUPT STUIIOBBIN; CyX0€ TOproYee; cBeva.
Texnuxa 6e3onacHocmu.
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OEpPETruTech 0Kora.
2 . TepMormapa noce U3BJIeUeHHs U3 IJIAMEHHU OCTHIBAET He cpa3y — Oeperutech oxora. 3.B cnupToBKe ColepKUTCS Toprovast )KUJIKOCTb.
Huempykyus k 6inonnenuio:

1.ITonkmrounTe BHICOKOTEMIEPATYPHBIM JaTUMK (TEpMOIapy) K PErUCTPaTopy AaHHBIX (KOMIBIOTEpPY). 3aKpenuTe JaTyuK B IITaTUBE Tal )
KOHYHUK KacaJiCs (1)I/ITI/IJ'I$I CIIMPTOBKH .

2 . axrute cnupToBKY. Korja nokasanus craOMIM3UpYyIOTCS, 3alMIINTE 3HAYCHUE TeMIepaTyphl Ha cxeMe riaMmenu (puc. 1). 3.I1epemen <
TEMIEPATYpPhbl B CIEAYIONIYI0 TOYKY IJIAMEHU B COOTBETCTBMM cO cxeMoi. Jlyig sToro ocnabnsiite Mypry u mepemeriaiite e€ (Bmecrte 1

I[aT‘-II/IKOM) B HYXKHOC MCCTO. KOFI[E[ ITOKa3aHus CTa6I/IJ'II/ISI/Ipy10TCSI, CHOBA 3aHOCUTC 3HAUCHUC TCMIICPATYPHI B COOTBCTCTByIOIJ.IGfI TOYKEC Ha (
4 . Tax HU3MCPLTEC TEMIICPATYPY BO BCEX TOUKAX INIAMCHU, OTMCUCHHBIX Ha CXCMC . 5. HOBTOpI/ITC JEHUCTBHS CO CBEUOH U CYXHUM T'OprOYUM.



TOUKA \! POCTA

6.00patute BHUManue! [Ipu M3ydeHUM CTPOSHHS IUIAMEHH CyXOro roprodero ucrosbidyercst 1/4 dacte tabnerku. Kycouek roprodero moMemaroT Ha
KEPAMUYECKYIO TUIUTKY.

Puc. 1. Touku usmepenus: TemnepaTypsl IUIAMEHU 7 .
BHecure B miiams ciupTOBKU Ha MOJIMHUHYTBI IPoOUpPKY. M3BiekuTe npoOUpKy U3 IJIaMEHU U pAaCCMOTPUTE €€ MOBEPXHOCTb.
8 . IToBTOpuTe OMBIT co cBevoil. Kakoro 1Bera odpazoBaics HanéT? Yo 310 3a BemecTBo? Pe3ynbTaTsl H3MepeHHii/Ha0II0JeHU I
M cTouHnk Temmeparypa okono ¢urunsTemneparypa B  cpenneiflemmneparypa B BepxHeiUro oOpa3oBanock H3)
Ne  rerutoTsl (KycouKa roproyero) YaCTH IJIAMEHU YacTH IJIAMEHU [IOBEPXHOCTHU IPOOUPKHU
1 CrinpToBKa

2 Caeua

3 Cyxoe roprouee

Bv1600b1:

B BbIBOZ1aX yKa3aTh, KAKOW MCTOYHHUK TEIUIOTHI MPEANOYTUTENBHO UCII0JIb30BATh B XMMUUYECKOH J1JaOOpaTopuu U oYeMy .

Konumponvhvie sonpocwi:

1 . Kakoiif MCTOYHUK TUTaMEHU OBLT HCITONIb30BaH? 2 . Kakasi yacTh miaMeHu caMasi Topsiaas?

3. Jlo xakoil MakcHMaJIbHOM Temrmeparypsl ynaércs mporpetb repmonapy? 4 . Uro ropsiuee — HEHTp IUIaMEHH UM Kpast?

5 . [louemy ciMpTOBKA FOPHUT NOYTH OECIIBETHBIM IIJIAMEHEM, a CBeYa — CBETAIIMM? MOKHO JI HCIIOJIB30BATh CBEYU B JJAOOPATOPUH BMECTO CITUPTOBOK?

6 . Kakue npoayKThl TOpEeHUS OAMHAKOBBI y CIMPTOBKM U cBeun? 7 . 3aganue Juist noarotosku k 'MA, BIIP

[Ipn HarpeBanuu TBEPABIX BEUIECTB B MPOOHMpKE HEOOXOIMMO: 1.B34Th MPOOMPKY B PYKH W HarpeBaTh Ty 4acTb, TJ€ JIEKUT BEIIECTBO; 2.3aKPEHUThH

npoOUpPKY B IITATHBE U HATPEBATh TY YaCTb, 1€ JIKUT BEILIECTBO;

3.B34Th MPOOUPKY B PYKH, MPOTPETh BCIO MPOOUPKY, a 3aT€M Ty 4YacTh, TJ€ JEKHUT BEIIECTBO; 4.3aKpEMHUTh MPOOUPKY B IITATUBE, MPOTPETH BCIO

npoOUpKY, a 3aTEM Ty 4acTh, I/1e JIeKHT BemecTBo . (IIpaBunbHbIi OoTBET: 4 .)

8.3amanue Uit pa3BUTHS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B xnure Maiikna ®@apanest «VcTopusi cBedn» aBTOpP ONMCBIBAET ONBIT, KOTOPBIM OH JEMOHCTPUPOBAI HA CBOMX JIEKIMAX. B mmams

U30THYTYIO CTEKJISIHHYIO TpYOKYy. OJIMH KOHel| TpyOKM OIyCKaJICs HeJaleKo OT (pUTHIIS, BTOPOM BBIBOJMIICS Ha HECKOJIBKO CAaHTH |

Yepes HEKOTOPOE BPEMsT K KOHILY TPYOKH TIOHOCHIIH TOPSIIYIO JIydnHy. [TosBISsIIOCH I1aMsi, KOTOPOE CYIIECTBOBAJIO OTIEILHO OT ||

MOKHO OOBSICHUTB 3TO SBJICHHE?

Otger: B 3T0i1 yacTu nuameHu NpoucxXouT ucnapeHue napaduna. [lapsl napadrna Ha Bo3Lyxe, PU MOHKUTAaHUH, 3arOPArOTCS.
Puc. 2. OnbIT ¢ mu1aMeHeM cBeuH ~

JleMoHCTpanMOHHBII 3KciepuMeHT Ne 1. «Buldenenue u no2nouwenue menia — npu3HaK Xumu4deckou peakyuuy TOMKX ! POCTA



Teopernueckass dactb. Pabora mpoBoguTcss mpu w3ydeHHH Tembl «[Ipu3HaKM XMMHYECKUX peakmnui». Beimenenue u

NOTJIOUIEHUE TEIJIOThI, U3MEHEHUE OKPACKU PAcTBOPOB WJIM BEIIECTB, BBIJCICHUE Ta3a SIBJSIOTCS OCHOBHBIMM NPU3HAKAMHM XUMHYECKHMX DPEAKIIML.
Taxoke UMeeT CMbICI IOBTOPUTH pabOTy MPH BBEICHUH MOHATUS «TEMI0BOM 3 ekt peakunm .

[paktuyeckas yactb. llenp paboThl: MPOAEMOHCTPUPOBATH BBIJIEICHUE M IOIJIOUICHHE TEIUIa NPU XUMUYECKMX peakuusx. Cs3aTb NOKa3aHUS
JaTYMKa TEMIEPATYpPhl C OCSI3aTEIbHBIMU OIIYILEHUSIMH.

Ilepeuenv oamuuxos yugposou rabopamopuu. JATINK TEMIEPATYPHI TIIATHHOBBIMN.

Hononnumenvrnoe obopyoosanue: ABa XUMHUYECKUX cTakaHa (50 mi1), MPOMBIBaJIKa C JAUCTHJUIMPOBAHHOW BOJOH, CTakaH ISl CIMBa OTPaOOTaHHBIX
PacTBOPOB.

Mamepuanvt u peaxmugvl. aqlOMUHUEBAs MPOBOJOKa WM TpaHyibl, 20%-Hblll pacTBop ruapokcuaa Hatpus NaOH, 10%-Hblil pacTBOp yKCyCHOMH
kuciiotel CH3COOH, ruapokap6onat Hatpust NaHCO3 .

Texnuxa 6Oezonacnocmu: 1 .Pabotatp B oOuKax. 2.Tpebyercst coOmromeHue Mep O€30MacHOCTH TpU  paboTe ¢ TUAPOKCHIOM HATpUs U
HarpeBaTelbHBIMU IPUOOPAMHU.

Huempykyus k evinoanenuro: 1.B xumuueckuil crakan Hanelte pactBop wenoun NaOH. U3smepsre ero temmepatypy. Ilomecture rpanyibl Wian
IPOBOJIOKY AJIOMHHUS TaK, YTOObI HaJ HUMM ocTaBaJics cioi »kuakoctu. Korna HauHETCs peakiysi, oOpaTUTe BHUMaHUE IIKOJBHUKOB Ha BbIAEICHUE
ra3a v yBeJIHueHHe Temreparypsl. JKenaTenbHo (eciau peakuus WAET He CIMIIKOM OYpHO) MPOMTH MO KJlacCcy W AaTh IIKOJIBHHUKAM MOTPOTaTh CTaKaH,
YTOOBI YOEUTHCS, UTO €r0 COACPKUMOE pa3orpesiocb. OTMEThTE MaKCHMANIbHYIO TeMIepaTypy pactBopa. [losyueHHbli pe3yabTaT 3aHecuTe B TaOJIHULLY .
2 ITpomoiiTe naT4mMK TeMIiepaTypbl Bojol. B crakan HaneiTe ykcycHyro kuciory Ha B 1/3 mo Beicote. M3MepbTe e€ Temmeparypy.

HeGonpmymy nopuusiMi HachlbTe I'MJIPOKapOOHAT HATpUs, IOMEIINBas JaTYUKOM TemmepaTypbl. OOpaTuTe BHUMaHHE IIKOJIBHUKOB Ha BBIJEIICHHE
rasa - Ipu3HaK xumMuueckoi peakuuu. [locmoTtpure, kak n3mensierca tremneparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEpATypy pacTBopa.

[Tonmy4yeHHBIH pe3ynbTaT yUeHUKH 3aHOCT B Tabnuiy.  Pe3ynbraThl u3MepeHuit /HabmroneHuit

Pearnpyromue Bemecrsa Havanbnas TeMmieparypal MakcumarnbHas/MUHUMaJIbHAS Beimenenne wiM  HOITIOIIECHME]
pacTtBopa TEeMIIepaTypa pacTBOpa TEIJIOTHI

PacTtBOp 1mienouun u amroMuUHMUI
PacTBOp yKCYCHOM KHMCIIOTBI U COJA

Bv1600b1: Yka3aTh NpU3HAKK XUMUYECKUX PEaKLIUH.

Konmponvnvie 6onpoco:

1 .IlpuBenuTe npuMepbl peakluii, MPOTEKAIOUINX C BIJICIIEHUEM TEILIOTHI.

2 Jlns momy4yeHHs HeralméHOW M3BECTH Mell MPOKAJIMBAIOT MPU BBICOKOHM Temmeparype. K kakoMy THITy MOKHO OTHECTH 3Ty peakuuio? 3.3amaHue ais
noarotoBku k ['MA, BIIP: Tonpko XuMU4eCKHe SIBIICHHUS IEPEYUCIIEHBI B TPYIIIE:

1.'openue cBeu, BeINaZCHNE T0XKICBBIX Karesb, KulieHue Boabl  2.CkucaHue sg0JI0YHOTO COKa, CKHCAaHHE MOJIOKa, pacTBOpEHHE Mella B YyKcyce
3.TasHue cHera, IUIABJIEHUE CBUHIIA, IPOTYXaHUE KypUHOTO AiIa 4.00pa3oBaHue TymMaHa, ropeHHe OEHTrabCKOM CBEYU, TOPEHHE MTPUPOJIHOTO Traza

TOUKA \! POCTA

JleMOHCTpalMOHHBIH IKcniepuMeHT Ne 2. «Paznoscenue 600bl IneKmpuuecKumM moKom»
Teopernueckasd yacth. [lepen Hauamom paboThl cienyeT OOCYAMTHh CO IIKOJIbHHUKAMHU BOMPOC: MPOCTHIM WIIM CJIOKHBIM BEILIECTBOM SIBJISIETCS BOJA.




[Tocne BBIABMKEHUS YUAIIUMUCS PA3IMYHBIX TUIIOTE3 YYUTENb IPOCUT MPEVIOKUTh BAPUAHTHI UX SKCIIEPUMEHTATILHON MTPOBEPKHU.

OOBIYHO TAaHHBIN OMBIT PEKOMEHIYIOT ITPOBOAUTH B Mpudope ['opmana, ycTpoiicTBO KOTOPOTO SIBISIETCS IOCTATOYHO CIIOKHBIM JJI BOCBMUKIIACCHUKOB.
Y no6Hee ero MpoBOAUTH B MPUOOPE ISl ONBITOB C SJIEKTPUUECKUM TOKOM, HCIIONIb3Ys B KauecTBe anekTponuta 10%-Hbli pacTBOp TUAPOKCUIA HATPUS U
CTaJbHBIE (JIy4llle HUKEJEBBIC) JEKTpoabl. Bo n30exkaHne BCIIEHUBAHUS PAcTBOpPA MPH JIEMOHCTPAIMHU K SJIEKTPOJHUTY CIEAYET J00AaBUTH STHIIOBBIN
cnupt (Ha 4 o0BbEMa pacTBopa s5ekTpoauTa 1 006EM 95%-Horo pacTBopa CrupTa) .

pakruyeckast yactb. Llens pabotel: chopMupoBaTh MPEACTABICHHUS y y4dalIUXcs 00 aHaIM3€ CIOXKHBIX BEIIECTB U U3MEHEHHWU MOJIEKYIN CIIOKHBIX
BEIIECTB B X0/I€ XUMUUYECKHUX PEAKIIUM.

HononnumenvHoe 0b6opydosanue: TpUOOP sl ONBITOB C AIIEKTPUUECKUM TOKOM; UCTOYHUK MOCTOSHHOTO TOKA: MPOOUPKU - 2 HIT., IPOHYMEPOBAHHBIE,
JyYMHKA; COUPTOBKA; IPOOKK — 2 1T, MUHLET .

Mamepuanwt u peakmussi. ciupT 3THUI0BbIN, 10%-HbIii pacTBOp LIETOYH.

Texnuxa 6ezonacnocmu: PadboraTth B oukax. TpeOyroTcs crienuanbHble MEphl 0€30IIaCHOCTH MPU padOTe ¢ TUAPOKCUIOM HATPUS .

Unempyryus k evinonnenuro: 1.3amo0dHATE NEKTPOIUTUYECKYIO BAaHHY U IEMOHCTPAIlMOHHBIE TIPOOUPKHU PACTBOPOM IJIEKTPOJIUTA 3apaHee, 0 ypoKa.
2.IIpoeMOHCTPUPYITE PUOOP YHIAMUMCS, OOBSICHATE €r0 YCTPOHCTBO M BKJIFOUHUTE TTOCTOSHHBIN JJIEKTPUICCKHH TOK.

3.HaGmromaercs BblgeneHHe ra3oB Ha AJeKTpojaax npubdopa. OOpaTute BHUMaHHE y4YalIMXCs HA TO, YTO OJMH M3 Ta30B BBLAENSETCS WHTEHCUBHEH U
3aHMMAET B JBa pa3a 00JbIIMI 00bEM IO CPAaBHEHHIO CO BTOPHIM Ira3oM.

4.06cynure HabmOJaeMble TPU3HAKA XMMHUUYECKOM peakluu, cleiaiTe MPeArnoaokKeH!s O TOM, B KaKHX MPOOHpPKAaX HAXOASITCS KHCIOPOJA U BOJOPOA.
DIEKTPOIIN3 IPEKPaTUTE, KOT/Ia B MPOOUpPKaX HAOEPETCS OKOJIO 6 MJT BOJIOPOAA U 3 MJI KUCIIOPOJa .

5.00parute BHUMaHHE Ha pa3indHble 00BEMBI COOpaHHBIX Ta30B. [IpoOupKHU MIOTHO 3aKpoiTe MPOOKAMHU O] CIIOEM AJIEKTPOIHTA. TieroIend TyYnHOMl
ONpeeNuTe HAJIMYUEe KUCIOpoJa B IpOoOHpKe, ropsie JydnHol nmojokrure BoAopo. Ilpemnoxure ydammmcs: 3aHECTH pe3yIbTaThl HAOMIOIEHUH B
TabNuILy. Pe3ynbrarel HaOMIOACHMIA

Howmep npoOupku OO6béM raza HasBanue raza

1
2
Bwvi600vi: OTpa3uTh, 4TO TPOUCXOJUT C MOJIEKYJIAMH CJIOKHBIX BEIIECTB B X0OJI€ XMMHUECKOM PEaKInu.

Konmponsvnsie eonpocovr: 1.M0oXHO M MO BHEUIHEMY BUJly OTJIMUUTH Ta3 BOJAOPOA OT raza kuciopoaa? 2 .Kakue yacTULbl COXpPaHSIOTCS B XOJI€
MPOTEKAHUs PEaKIIUM PA3I0KEHUS BOJIBI, a Kakue paspymarorcsa? 3 .Kak 10ka3aTh, 4TO B COCTaBE caxapa COJAEepkKaTcsi aTOMBI yriepoja?

4 3anmanme ans noarotoBku k ['MA, BIIP. Ilpu coOupaHuu ra3oB HCIONB3YIOT NpUOOPHI, MpeAcTaBlieHHble Ha pucyHKe. C MOMOIIBIO, KaKuX W3
YKa3aHHBIX MPUOOPOB MOKHO cobupath Bogopoa? OOOCHYITE CBOI OTBET, UCXOMS U3 CBOMCTB JJAHHOTO Ta3a.

Puc. 7. ITpuGops! 151 cobupaHus ra3zoB

(A) (b) (B)



TOUKA \!pocm

HGMOHCTpaL[HOHHBIf/'I OKCIICPUMCEHT Ne 3. «3akon COXpaHCHH MAaCChI BEIIECTB»

2.

Teopernueckas yactb. [Ipu n3ydeHUM JaHHOM TeMbI Lieneco00pa3HO co34aTh NIPOOJIEMHYIO CUTYALUIO, Ui pa3peIleHHs]
KOTOPOH ydamuecss BBIIBUTAIOT THIIOTE3bI, TPEOYyIOIIHE SKCIEPUMEHTAIBbHONW MNpoBepKu. lIpu 0OCYKIEHHHM NpPEUIOKEHHBIX BAPHAHTOB IPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3 BOCBMHUKJIACCHUKH MPEAIaraoT pa3IndHble BAPUAHTHI KOHCTPYKIMU TPUOOPOB, T.€. MPOSABISIOT TBOPYECKYIO AKTUBHOCTb, B XOJ1€
KOTOPOH MPOUCXOAUT MEPEOCMBICIIEHUE TPHOOPETAEMBIX 3HAHHA.

Ha ypoke yuwammecs y3HatoT o paborax M. B. JlomonocoBa um A. JlaBya3be, NOCBAIIEHHBIX OTKPBITHUIO 3aKOHA COXPAaHEHMsI MAacChl BELIECTB,
(GopMyIHUPYIOT 3aKOH, MPUXOJAT K BBIBOJY, YTO Macca BELIECTB B XOJI€ PEAaKIMH JOJDKHA OCTaBaThCA MOCTOSTHHOW. JIOOMBIINCH MOHUMAHUS JTAHHOTO
T€3Mca, YUYUTEIb JEMOHCTPUPYET IKCIEPUMEHT .

ITpakTuyeckas yacTb. I{enb paboThl: SKCIIEPUMEHTANIBHO JOKAa3aTh 3aKOH COXPAHEHUS MAaCChl BEILIECTB .

Hononnumenvroe 060pyoosanue. BeCbl TEXHOXUMHUYECKHE WM 3JIEKTPOHHbIC; CBeYa; K0y10a MI0CKoA0HHas 250 MIT; J0XKKa JUIs CKUTAHUS BEILLECTB.
Mamepuanwl u peakmugvl. cBeva.

Texnuka 6e3onacHocmu: BBIIOIHATH TPEOOBAaHUS NIPU pabOTE C OTKPHITHIM INIAMEHEM.

Huempykyus k evinonnenuro: Ha ppl4ayKHBIX WM JIEKTPOHHBIX BECAX YPAaBHOBEIINBAETCS CBEYA, a 3aT€M YUMUTENb 3aXKHUraeT e€. Yyaluecss HabJI0JatoT,
YTO B TEUEHUE ~]1 MHH paBHOBECHE BECOB HAPYILAETCs, YalllKa C TOPSILEH CBE€YOM MOJHUMAETCS BBEPX. YdalluMCs 3a7ar0Tcsl BONpochl: «Kak MOXKHO
00BsicHUTh HabmromaeMblid pakt? Kak 3TOT (akT coriacyercsi ¢ 3aKOHOM COXpaHEHHUs Macchl BemiecTB?» OOCyKJAeHHE TaHHBIX BOINPOCOB MPHBOIUT
yYaIluXcst K MBICTIH O TOM, YTO 3KCIIEPUMEHT ITPOBEAEH HEKOPPEKTHO, CIIEAYET H3MEHUTh KOHCTPYKIIMIO ITpUbopa.

VYuurens 3apaHee T0JDKEH MOATOTOBUTH KOJIOY AOCTATOYHO OOJIBIIOr0 00hEMa C XOPOIIO TOJOTHAHHOW MPOOKO, B KOTOPYIO BCTAaBIICHA JIOXKEUKA.

B noxeuxe 3akperuisieTcst cBeya. Becb mpubop B cOope 3apaHee ypaBHOBeIHBaeTCsl Ha Becax (puc. 8) . Korga yyammecst npuxoasT K BBIBOIY, YTO OIBIT
clleflyeT NMPOBOAMUTH B 3aKPHITOM NMpHOOpE, YUUTENb JOCTAET BECHl C KOJIOOH, 3aKUraeT CBeUy, 3aKpEIUIEHHYIO B JIOXK 10
3aKpbIBaeT. Yyaluecs BUIAT, YTO PAaBHOBECHE BECOB HE HAPYIIAETCS B X0/1€ BCErO AKCIIEPUMEHTA .

Puc. 8. ITpubop mist teMOHCTpaK 3aK0Ha COXPaHEHHSI MAaCCHI BEIIECTB

BroiBoabi:
B BeIBOZaX HEOOXOMMO OTPA3UTh TE3MC, UTO Macca BEIIECTB MTPHU MPOTEKAaHUN XUMUYECKON peakI[Mu COXpaHsieTcs .
Konumponvhwvie 6onpocwi:
3ananus A5 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH
1.ITpu ropenun 1poB ocTaércs 301a. Macca 307161 MEHbIIIE MACChl B3STHIX JUIsl CKUTaHUS JpoB. Kak MOKHO OOBSICHUTD 3TOT (akT?
Jlnise IpUrOTOBIIEHUST MSICHOTO OYJIbOHA TOBap B3sI Kycok Msica maccod 1 kxr . Ilocme Bapkum kycok msca cran Becuth 800 r . Ilouemy macca

U3MEHMIIACh?

JdemMoHcTpanmoHHbI dKcniepuMeHT Ne 4. «OmnpeaesieHne cocTaBa BoO3IyXa»

Teopernueckas dvacth. [lepen mpoBeaeHHEM OHKCIEPUMEHTa Yy4YallUMCS HEOOXOAUMO OOBSICHUTH YCTPOWCTBO MpUOOpa, YTO O3HAYAIOT JCTCHUS.
Taxke HEOOXO0MUMO YOEaUTHCA, YTO MPOOKa MpuOOpa TEPMETUUYHO 3aKphiBaeT cocyn. Ilpaktuueckas 4acTth. llenp paboOThHI: 3KCHEpPUMEHTATHHO
OTIpeNIeNUTh 0OBEMHYIO JIOTIO KUCIOPO/a B BO3IYXE .

Jlononnumenvroe ob6opyoosanue: IpuoOOP U1l ONPEENIEHUs] COCTaBa BO3/yXa, ITAaTUB, CIIMPTOBKA, CTEKJISTHHAS MaJI0YKa, JIYYHHa, CTaKaH C BOJIOM.
Mamepuanst u peaxmuewi. KpacHbIii Gpocdop.




TOUKA \’pocm
Texnuka 6ezonachocmu’. C 0OCTOPOKHOCTBIO 00pAIIATHCS € TOPSAIIUM POCHOpoM. '
Hncmpykyusi K 8bINOTHEHUIO '
1.Kpucrannusarop HamoJOBHHY 3aloJHUTE BOJoW. Ha moBepxHOCTH BOABI momecTute (hapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro ocdopa.
2.00patuTe BHMMaHME Ha HEOOXOJUMOE YCIOBUE OSKCIIEPHUMEHTa — BIaXHBIA (ocdop ucnonp3oBartek Henb3st! Pochopa AOIKHO OBITH B3ATO
OoutbIie, yeM TpeOyeTcst ISl CBSI3BIBAHHS BCETO KUCIOPOAA, HAXOASAIIETOCs B COCYIIE.
3.O1kpoiiTe TPoOKY MpuOOpa W MOMECTUTE KOJOKON B KPHCTAIUIM3ATOP C BOjoM. [lorpy3urte KOJOKOJN B BOAY HACTOJNBKO, YTOOBI YPOBEHb BObBI
COBMAJAJI C HIDKHUM JIeJIeHHEeM KOJIOKoja. IIpu 3TOM HIDKHMIA Kpail KOJIOKOJIa He JOJDKEH JIOXOMUTh 0 JHAa KpHCTauim3aTopa . [ 3Toro Kojaokoi
3aKpPCIUTC B LITATUBC WM TIOMCCTHUTC HA JHO KpUCTAJJIM3AaTOpa ABC CTCKIIIHHBIC ITAJIOYKH .
4.CuIbHO Pa30orpeB KOHEI| CTEKJITHHOM MaJIOUKH, OITyCTHTE €€ B KOJIOKOJI U monoxkrute ¢ocdop. Kak Tonsko dochop 3aropencs, OBICTPO HU3BIEKUTE
NAJIOYKY U 3aKPOWTE KOJIOKOJI MPOoOKoH. KoJIOKOII 3armomHsAeTcs TYCTBIM OJIbIM IBIMOM, COCTOSIIIMM U3 4acTH4eK (HOocPOpHOTo aHTHapUaa.
5.1Tpu ropernn gocdopa 00bEM BO3ayxa BHYTPH KOJIOKOJIA BHAYANIE OT HArPEBAHUS HEMHOT'O YBEJIIMYMBACTCS, @ YPOBEHD BOJIBI B KOJIOKOJIE TIOHH KACTCS
. [To mepe pacxomoBaHusi KACIOpPOJA TUIaMsl TIOCTENCHHO TacHeT. benbiii pocdopHubiii anruapun pactBopsercs B Bojae . Cocya oxJaxaaeTcs, ras B
KOJIOKOJIE MTOCTETIEHHO YMEHbBIIAETCsl B 00BEME . YPOBEHb BOJBI B KOJIOKOJIE MOBBIIIACTCS . B KpHUCTamIn3aTop 0IeiTe BOABI B TAKOM 00BEMe, YTOOBI
BHYTPH U CHAPY>KU KOJIOKOJIa YPOBHHU OBbLIM OJIMTHAKOBBI M COBIAIANIA CO BTOPBIM JICJICHUEM KOJIOKOJIA.
6 . OTkpoiiTe MPUOOP W NMPH MOMOLIH TOPSAIIEH JTyYHHBI yOSTUTECh B TOM, YTO OCTaBIIMICS B KOJIOKOJIE Ta3 HE MOJJIECPKUBACT ropeHus. Pe3ynbraTs
Ha0JII0IeHU I

Uucino neneHuit B mpuodope, Uucno penenut B npubope,
3aMOJIHEHHBIX  BO3AyXOM  (J10 3amoJIHeHHBIX Ta3zamu (mocne Kakoii ra3 npopearuponan?
MPOBEJICHUS PEAKITUH ) MMPOBEJICHUS PEAKIIHH )

BroiBoabi:

B BbIBO/IaX yKa3arh colepikaHue KACIOpoaa B Bo3ayxe (B %0).

KonTpomasnsie Bonpocs!: 1.Kakoii ra3 pacxoayercs npu cxuranuu ¢pocdopa B Boznyxe? 2.Kakoit 00b€M kuciaopoia B Bo3ayxe? CKOJIBKO 3TO COCTaBISET
B nipouieHTax? 3.ITouemy st mpoBeeHNs SKCIepUMeHTa O0epyT U30bITOK pochopa?

4.Kakoil raz ocrajncsi B KoJIoKoJie Tiocie cropanusi pocdopa? 5.3aganus s noarotrosku k I'NMA, BIIP Vkaxute, B Kakyto TpyIiy BXOAST BEIIECTBa,
3arpsA3HSIOIUE BO3IYX:

1.BOJISTHOM Map, YIVIEKUCIIBIN ra3; 2.CePHUCTBIN a3, OKCUBI a30Ta; 3. KUCIOPO, a30T; 4.refnid, KUCIOPOT



TOUKA \\' POCTA

9 kiacc

JdemoHcTpaunoHHbIH dIKcepuMeHT Ne 1. «TemnoBoii 3¢ dekT pacTBOpeHHs BellleCTB B BOJI€»
Teopernueckas yactb. PacTBOpeHHE BeIIECTB MPEACTABISET COO0M CIIOKHOE (PU3MKO-XMMUYECKOE SBJICHUE, 3aBUCSINEE OT MPHPOIBI PACTBOPEHHOTO
BEIIECTBA U PACTBOPUTEIIS, OT TEMIEPATyphl U KOHIIEHTPALUU 00pa3yIoIerocss pacTBopa.

[Ipu pacTBOpeHNN KpUCTAIIIMYECKUX BELIECTB B BOJIE IPOUCXOAT TPU OCHOBHBIX Ipolecca. 1.Pa3pyiienne kpuctaianieckoi peméTky pacTBOPsIEMOTro
BEILECTBA — HJIOTEPMHUYECKUI ITPpOLIEeCC.

2.I'upparauus, T.e. B3aUMOJICHCTBUE YAaCTULl (MOHOB MJIM MOJIEKYN) pPACTBOPSEMOIO BEIIECTBA C MOJIEKYJIAMU BOJbl — 3K30TEPMUUYECKUIN IMPOLECC .
3.IlepeHoc rupaTUPOBAHHBIX YACTUIl OT IPAHUIIBI KPUCTALUI-PACTBOP B O0IIMIT 00BEM pacTBOpPA, ITOT IPOLECC HE COMPOBOXKIACTCS HU BbIIEJICHUEM, HU
HOTJIOUIEHUEM TEIUIOTHI.

B 3aBucuMocTu OT TOro, TErmIOBOM 3P¢eKT Kakoro u3 JBYyX MPOIEcCcOB (pa3pylleHHe KpHcTalljla WIM TUApaTalus 4YacTHIl) MpeoOranaeT, OOIIHii
TEIUIOBOM 3(PPEKT pacTBOPECHUS MOKET OBITh BEIMUYNHON MOJIOKUTEITHHON WIIH OTPUIIATEIIBHOM.

[TpakTryeckas 4acto. [Jenb pabomsi: ONPENeIUTh TEIIOBOM 3 (HEKT pacTBOPEHHS CEPHON KUCIOTHI, THIPOKCH 1A HATPUS U HUTpaTa aMMOHHS .
Ilepeuenv oamuuxos yughposou 1abopamopuu’. NATINK TEMIIEPATYPHI TUITATHHOBBIH .

Hononnumenvnoe obopyoosanue: ctakan Ha 150 M — 3 WIT.; CTEKJIsIHHAS MAT0YKa; TPOMBIBAIIKA; MepHas MpoOupKa; Minareib — 2 T .

Mamepuanvt u peakmuebvi: cepHas KUcioTa (KOHI .); TUIPOKCH]] HATPUS KPUCTAIUIMYCCKUIT; HUTPAT aMMOHUS .

Texnuxa 6e3onacnocmu: 1.CepHasi KUCIOTa U TUIPOKCU] HATPUS SBIISIOTCS arpeCCUBHBIMU BemecTBaMu. HeoOxo1mMo octeperaTbCsi UX IMONaJAaHus Ha
KOXy U onmexnay. 2.bepeur rnaza! 3.HeoOGxomuMo mOMHHTH TpaBuiio pasBeneHusi kuciorT. 4.Ha paGodem mecTe MOJKHBI OBITh HEUTpaIU3YIOLINE
cpenctBa: 2%-Hble pacTBOPHI TUAPOKapOOHATa HATPUS U YKCYCHOM KUCIOTHI.

Hucmpykyus K 6b1noaHeHUIo:

1.B nepBsiii ctakan HaneiTe 50 it Bozibl.  2.C MOMOIIBIO JaTYMKa ONpPEAeTUTe e€ TeMIeparypy.

3.01meppTe 10 M1 KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI M MEAJIEHHO, MPH NEpEeMENIMBAaHUM PAacTBOPa CTEKJISHHON MalloOuKOW BIIMBAWTE CEPHYIO
kucnoTy. OOpaTuTe BHUMaHUE Ha MOPSJIOK CMEIIUBaHMsI BOJbl M cepHON KHcoThl! CrenuTe 3a K3MEHEHUEM TeMIIEpaTyphl IPH PAaCTBOPEHUHU KUCIIOTHI.
HaubGonee BricOKkOe TTOKa3aHUE TEMIIEPATYPhl 3aHECUTE B TaOMIly. J[aTuMK TIIaTeaTsHO IPOMOKNTE BOIOM.

4.Bo BTOpOHM CTakaH IMOMECTHTE OKOJIO § I TBEPAOro MOpOIIKa TuApokcuaa Hatpus u Biete 50 mul Boabl. ONyCTHTE AATUYMK TEMIEPATyphl U
nepemMeniaiite pactop. OTMETbTE cCaMO€ BBICOKOE 3HaUeHHE TeMIepaTyphl. TIIaTeaIbHO MPOMOMTE TaTYMK BOJIOM.

5.B Tperuii crakaH HachIbTe 15 I' METKOKPUCTAIUTMUECKOTO HUTpaTa aMMOHMA U nipuieiire 50 mut Boabl. OnmycTuTe JaTYUK TeMIepaTypbl U ObICTPO
nepemeniaiite pactsop. Hanbosnee Hu3Kkoe 3HaYeHUE TEMIIEPATyphl 3aHECUTE B TaOJIHUILY.

Pesynbrater uzmMepenuii/HabmoaeHui

Hccnenyemas cucrema JIuCTUIITMPOBAHHAS BOJIA Boga + H2SO4 Bozaa + NaOH Bozna + NHsNOs

Temneparypa, °C
Buisoowr:
OTtpa3uTth, Kakoi TemnoBoi AG ekt mpeodiiagaeT Mpu pacCTBOPEHUH B BOJE CEPHON KUCIOTHI, HUTPATa aMMOHUS, TUIPOKCHU A HATPHSL.

Koumponvhwvie sonpocwi:

1.00BsicHHUTE, TTIOUYEMY MPU PACTBOPECHUU OJHHUX BEIECTB B BOJE BBIACISACTCS TEIUIOTA, IpYrux — morjiomaercs. 2.IIpeanonoxure TemnoBoi dhdext
porecca pacCTBOPEHUS B BOJIC THIPOKCH 1A KA.




TOUKA \'pocm
IIpakTuyeckasi padora Ne 1. DIeKTPOJIUTHI M HEIIEKTPOJIUTHI \

Teopernueckas yacte. [lpu pacTBOpeHUHM B BOJE MOHHBIX COCTUHEHHUH IMOJIIPHBIE MOJIEKYJIBbl BOJBI OKPYXAIOT (COJIbBATUPYIOT) 3apsKCHHbIE MOHBI,
nepeBoisi UX B pacTBOp. MoJeKylspHbIE COCAMHEHUS COJIbBATHPYIOTCS, HO HE paclajaroTcsi Ha WOHBI . B mepBoM ciydyae pacTBOp MPOBOIUT
AIIEKTPUUYECKHUI TOK, BO BTOPOM HET .

Onpenenuth NPUHAUIEKHOCTh BEIIECTBA WM PacTBOpa BeLIECTBa K AJIEKTPOJIUTAM MOKHO IMPH MOMOIIM H3MEPEHHs 3JIeKTpornpoBogHocTU. Eciu
AJIEKTPOTIPOBOIHOCTh BEJIMKA, TO HCCIEAYEMBIH OOBEKT — OJEKTPOJHT. Ecnm 3HaueHWe sieKkTpornpoBogHocTd Menbmie 20 MkCm/cM, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTb.

Llenv pabomoi. onpeeaNTh PUHAICKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEIIECTB K JICKTPOIUTAM U HEIIEKTPOIUTAM .

Ilepeuenv oamuuxos yugposoli nabopamopuu: NATINK SIEKTPOIPOBOIHOCTH . JlomomHuTensHOE 00OpyaoBaHWe: crakaHbl Ha S50 Mi; IITaTHB C
3KMMOM; MPOMBIBaNKa . MaTepuanbsl U PeakTHBBI: AUCTUUIMPOBAHHAA Boja; mo 20 MJI ATHIOBOrO CHHUpTa, OEH3WHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa criupta (1:1), 5%-Horo pactBopa xyopuaa HaTpus; 5%-HOro pacTBOpa XJIOPOBOJOpoaa; 5%-HOro pacTBOpa THAPOKCHIA HATPUS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYUMU KUAKOCTAMH (CIIUPT, OCH3MH, KEPOCHH) BOJIHM3H HE TOIHKHO OBITH OTKPBHITOTO OTHSL.

HUnempyxyus k epinonnenuio:

1.B cTakaH moMecTHTe MOBAPEHHYIO COJIb U OITyCTUTE B CTaKaH JATYUK DIIEKTPOTPOBOJHOCTH . [[pOBOAMT JIH COJb SJEKTPUIECKUN TOK? 2. AHAIIOTUYHBIC
JeicTBUS MpOBeUTe ¢ caxapo3oi . 3 . B crakan Hanelite 20 M1 uCclielyeMOro pacTBopa.

4.0mycTuTe B HETrO JAaTYMK DJIEKTPONPOBOAHOCTH, 3aKPEIUIEHHBIA B JlamKke mTaTtuBa. HaOmionaiiTe 3a M3MEHEHHEM 3HAYEHHUS DJIEKTPOIPOBOIHOCTH.
Korna noka3anus 1atymka nepectaHyT U3MEHSATHCS, 3allUIINTE €ro 3HaYeHHe B TaOIHUILy .

5.00parute BHUMaHue! JlaTUMK MOCIE KaXJAOTO OMBITa TIIATENIBHO MPOMBIBAETCS BOAOW. 6.3aT€M MAaTYMK OMYCTHTE B CICAYIOIIHUA PacTBOP

AHaJIOrMYHbIE IEHCTBUS NPOAEIANTE CO BCEMH PACTBOPAMM. Pe3ynbrarel u3mepeHui
Ne onbrta | HazBanue BemiecTBa, pacTBOpa | 3Ha4eHUE IEKTPOIIPOBOAHOCTH, MKCM/CM DJEKTPOIUT U HEDIEKTPOJIUT
1
2

Koumponvnwvie onpocwi:

1.06pamaoT BHUMaHue, YTO HU JAUCTHJUIMPOBAHHAs BOJAA, HU TBEPJAsl COJIb HE MPOBOJAT 3JIEKTPUUECKOro ToKa. TeM He MeHee pacTBOp COJHM B BOJE
MPOBOAMT AJIEKTPUUYECKUI TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISAIOTCA MOJABUXKHBIE 3apsabl. [1o 3T0 HabmoneHne BBOAT ONpEelIeHne
3JIEKTPOJINTA U MEXAHU3M DJIEKTPOJIUTUUECKON JUCCOLUALUN.

2 . Becerna nu BoAgHBIE pacTBOPHI BEIIECTB MPOBOAAT JIEKTpUUecKUil TOK? He Bcerna, T.e. HEKOTOpBIE BENIECTBA HE JAlOT HOHOB IIPU PaCTBOPEHHUH . DTO
— BEILECTBA C MOJICKYJIAPHOM KpUCTaUIMUecKou pemérkoil.  3.3amanus ang noarorosku k [ MA, BITP

A) K xopor1io pacCTBOPUMBIM AJIEKTPOIUTAM OTHOCSTCS:

l.runpokcun 6apus; 2.¢gocdar maruus; 3.cynspun meau(ll); 4.xapoonar kanpuus. b) DnexkTpuyeckuii TOK MIPOBOAUT:

1.pacTBOp ATUIIOBOTO CIUPTA; 2.pacTBOP IIIUIEPHHA; 3.paCTBOP IIFOKO3bI; 4.pacTBOP TUAPOKCH]IA KAJIBIIHS.



TOUKA \\' POCTA
JladoparopHblii onbIT Ne 1. «BiinsiHue pacTBOpUTEIsl HA TNUCCOLUALHION»

Teopernyeckas 4actb. Bo MHOrmx xJjiopuaax mnepexoJHbIX MeTAJLUIOB CBSI3M HMMEOT B 3HAYUTEIbHONH Mepe KOBAJEGHTHBIH Xapakrtep .
MasionoJisipHble pacTBOPUTENH (CIMPT WM AllETOH) COJbBATHPYIOT MOJIEKYJIbI HeJauKkoM. [Ipu 1o0aBjieHUn BOJAbI OHA COJILBATHPYET MOHBI,
BbI3bIBasi JJIEKTPOJIUTHYECKYI0 Jucconuannio . l{Ber pacrBopa npu 3T0M H3MeHsieTCs, a JJIEKTPONPOBOIHOCTH Pe3K0 BO3pacTaer .
[TpakTryeckas yactb. Llenb paboThl: chopMUpOBaTh MPEACTABICHUE O POJIM PACTBOPUTEIS B SJEKTPOIUTHUECKOM IUCCOLUAIINH.

Ilepeuenv oamuuxos yugposoii 1abopamopuu’. ATIUK SJIEKTPOIPOBOTHOCTH .

Hononnumenvroe 0b6opydosanue. 18a BBICOKMX XUMU4eckux crakaHa (50 mu); CTeKIIsIHHAS MaIovKa.

Mamepuanvt u peaxmugwr: CUCI2 6e3BoiHBIN (MMeeT KOpUYHEBBIH BET . [loyyaror, HarpeBast KPUCTAJUIOTUAPAT B YAIIKE ISl BHIITAPUBAHUS . XPAHSAT B
IUTOTHO 3aKPBITOM COCY/I€); alleTOH WJIH CIUPT .

Texnuka 6ezonacnocmu: 1 . CnupT U alleTOH — roproune BemecTBa. He rcmonb30BaTh OTKphITOE Tiamsl. CriennanbHbie Mepbl 0e30macHoOCTH Tpu padoTte
C TOPIOYMMHU KHUAKOCTAMU. M30eraTs nomnagaHus coiei Meau Ha KOXKY U OJIeXK]1Y, TaK KaK OHU SJTOBHUTHI.

2 . [Ipu momaganuy CMBITh XOJIOAHOM BOAO# 0€3 MbLIa.

HUnempyxyus k einonnenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u nanetite ~25 Mt cipTa WM aneToHa .

2.PacTtBOpUTE BeliecTBO, IEpeMelInBas COAECPKHMOE CTaKaHa CTEKJISIHHOM Manouykoil. Ecnu pacTBOPUTH COJIb MOJTHOCTBIO HE YyHAE€Tcs, aKKypaTHO
CJIEUTE MOJyYEHHBIN PACTBOP B APYIOM CTAaKaH.

3.Ilorpysute B pacTBOp LIyN JaTYUKA dJIEKTPOIPOBOAHOCTH U U3MEPBTE IIEKTPOIPOBOAHOCTD .

4.0O0paruTe BHIMaHUE HA BET pacTBopa. [Ipuieiite k pactBopy 25 mi Boasl. [lepememaiite, oOparure BHUMaHue HAa U3MEHEHHE OKpacku. 5.M3mepbre
JJIEKTPONPOBOAHOCTb IOJIYYEHHOTO PacTBOPA .

Pesynbrare! uamMepeHuil/Habmo1eHIi

BemectBo DIIEKTPONPOBOIHOCTh B CIUPTE (AIIETOHE) DIIEKTPOMPOBOIHOCTH MOCTE T00aBICHUS BOJIBI

Xopunx memu (1)

Bv1600bi: OTpa3uTh BIUSHUE PACTBOPUTENS HA ANEKTPONPOBOJIHOCTH COJIH.
Konumponvnvie gonpocoi: 1.0 uéM CBUIETENBCTBYET POCT MIEKTPOIIPOBOIHOCTH COJIM NpU AoOaBneHnH Boabl? 2 . [louemy uamensiercs et pactsopa? 3
. Kak Bnusier nmpuposa pacTBOpUTeNs Ha 3JEKTPOIUTUUYECKYIO TUCCOLHALINIO?

Jla6opaTopHblii onbIT Ne 2. «CHiIbHBIE U CJ1a0ble YJIEKTPOJIUTHD)

Teopernueckast 4acTb. DJIEKTPOIUTAMU Ha3bIBAIOTCS BEIIECTBA, PACIAJAIONIMECs HAa MOHBI BCIEICTBUE AIEKTPOIUTUYECKOMN

aucconranuu. PacTBOpBI 3JIEKTPOJUTOB SIBIAIOTCA MPOBOJHMKAMH BTOPOTO POJIa, TaK KaK MPOBOJAT SJIECKTPUYECKH TOK 3a CcU4€T HOHOB. [lo
CIIOCOOHOCTH K DJIEKTPOJIUTHYECKON IUCCOLMALIMN IIEKTPOIUTHI YCIOBHO PA3JIESAIOT Ha CUJIbHBIE M cialbble. CHIBHBIE AJIEKTPOIUTHI MPAKTHUECKU
MOJIHOCTBIO TMCCOLIMMPOBAHBI HA MOHBI B pa30aBleHHbIX pacTBOpax . K HUM OTHOCATCS MHOTME HEOpPTaHMYECKHE COJIU, HEKOTOPbIE KUCIOTHI U IIEJI0UN

. Cnabble 31eKTpO- JUTHI JUIIb YaCTUYHO TUCCOIMUPOBAHBI HA MOHBI, KOTOPHIE HAXOJSATCS B TUHAMUYECKOM PAaBHOBECHH C HEAMCCOLMUPOBAHHBIMU
MoJiekynamu . K ciiaGpiM 371eKTponuTaM OTHOCSTCSI MHOTHE OpraHU4eCKHe KHCIOTHI 1 OCHOBAHHUS .

[IpakTudeckas 4yactb. [lenv pabomwi: ONPENENHUTh, SBISIOTCS JHM BBHIJAHHBIC BEIIECTBA CHUJIHHBIMH WM CIAOBIMHU DJIEKTPOJIUTAMH Ha OCHOBaHUU
MU3MEPEHHUSI SJIEKTPOIPOBOJHOCTH UX PACTBOPOB .




Ilepeuenv oamuuxos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIIPOBOJTHOCTH .
Jlononnumenvroe 060pydosanue. TpPU XUMUUYECKHUX cTakaHa (25—50 mur), mpoMBIBaKa ¢ AUCTHUILUIMPOBAHHOMN BOJIOH .
Mamepuanwt u peaxmussi: 10 %-Hbie pacTBOPHI CONSHOM, a30THOW M YKCYCHOW KHCIIOT (3KeTaTeNIbHO B KanelbHUIaX ); (GUIbTpOBAIbHAS Oymara .



TOUKA \' POCTA
Texuuka 6e30nacn0cmu: CO6J’IIOI[aI/ITC MCPhbI 6630HaCHOCTI/I IIpu pa60Te C KHCJIOTAaMU U IICJII0YaMHU. \

HUnempykyus Kk 861noaHeHUro:

1.B tpu ctakana HajeiTe 1mo 25—>50 M1 TUCTUIUTUPOBAHHOM BOJBI.
2.B nepBrlii cTakaH 100aBbTe 1 KAl YKCYCHON KMCIIOTBI, BO BTOPOM — COJISIHOM, B TPETUI — @30THOM.

3.M3MepbTe 2JIEKTPOIIPOBOJTHOCTD KAK/IOTO PaCTBOPA, BRITUPAs IIYI (GrIIbTPOBAIBLHOM OyMaron mocie KakI0ro u3MepeHus . Pe3yabraTel u3amMepeHuit
No mpoOBI  [3HAaUEHUE AIIEKTPOITPOBOIHOCTH, MKCM/cM  |Ha3BaHuE BBITAHHOTO BEIIECTBA

1
2
3

Bwvi6o0wv1: OTpaszute NpruHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpouTaM. KOHTpOIbHBIE BOITPOCHI:
1.IToueMy pacTBOp COJNITHON KUCJIOTHI JIy4Ille MPOBOIUT DJIEKTPUUECKHI TOK MO CPABHEHUIO C PACTBOPOM YKCYCHOM KUCHOTHI? 2. K KakuM 31eKTpoIuTam
OTHOCHUTCSI pacTBOp a30THOM KUCHOTHI? 3 . 3ananue qis noaroroku k ['MA, BITP

DOopMyIIBI TOTBKO CIIA0BIX NIEKTPOIUTOB NPEACTABIEHBI B PAIY:
1.Ca(OH)2, H2S, H2SOs4  2.H2CO3, NH3-H20, H.S 3. KOH, KNOs, HCI  4.ZnSO4, MgCl,, HBr

JeMoHcTpanuoHHbIi onbIT Ne 2. «M3yueHue BAUSIHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKHI)

Teopernueckas yactb. CymiecTBYIOT pa3Hble MOAM(UKALMU NpUOOpa A M3YYeHUs XMMUYECKUX peakiuil. B olHONW KOHCTpPYKLMH pOJib peakTopa
BBINOJIHAET 00bIYHASI TPOOUPKA, B IpYroi, 6ojee COBpeMeHHOH, — cocya JlanaonbTa.

OpHaKo TeXHUKa JIEMOHCTpAIMM HKCIEPUMEHTa OCTAaETCs OJMHAKOBOM. MeHseTcs JIMIIb MOPSIOK CMEIIMBaHUs pearupyrouux peniects. CHayana B
IPOOUPKY-PEAKTOP 3aIMBAETCS PACTBOP KUCIIOTHI, a B HETO MOMEIIAETCS TBEPIOE BEUIECTBO (LIUHK, MPaMop).

[TpakTuyeckas yacTb. L{esnb paboThI: U3yYUTh BIMSHHUE PA3IUUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIHH.

Ilepeuenv damuukoe yugpoeoii 1abopamopuu’. JaTINK TEMIIEPATYPHI INITATHHOBBII.

Hononnumenvrnoe obopyoosanue. puObOp Uil U3yYEHHUsS] CKOPOCTH XUMHUYECKUX PEAKLMH; dJIEKTpUYecKas IUIMTKA; CTakaH XUMHuYecKuil Ha 250 mu;
HINaTesb; KPUCTAJUIU3ATOP JUIsl MpoMblBaHus cocynoB Jlannonbra; npodupku [1X-21 (3 mr .) .

Mamepuaner u peakmuguor: consinas kucnota (4%-ublit); consHas kucinora (10%-Hselil); KyCOYKH MpaMopa; MOPOIIOK MpaMopa; yKcycHast kuciora (6%-
HBII); TUHK; IepoKcu]l Bogopoaa (3%-nblil); nuokcua Mapranua (IV) .

Texnuka 6ez3onachocmu.; Co0itoaTh MpaBuia paboThl ¢ KUCIOTaMH U HarpeBaTeIbHBIMU 3JIEKTPUUECKUMU PUOO- PaMU .

Hucmpykyus K 6bInOIHEHUIO:!

Onvim 1.BaustHue Npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XUMUYECKOH peakiuu

B omHo koneno cocyna Jlangonera Haneite 3 Mt 1 M pactBop ykcycHOU KuCIOTHI Bl 6%-HBIA pacTBOp), B APYroe KOJEHO MOMECTUTE 2—3 TpaHyIIbI
nuHKa. Bo BTopoii cocyn Jlan- nonbra Haneiite 3 mu 1 M consiHol kucnotel @ 4%-Hbli), B Ipyroe KojaeHo — 2—3 rpaHyisl uHKa . [Ipucoenunure
cocyabl JlaH071bTa K MAHOMETPUUECKUM TPYOKaM.

Obpamume eHumanue! OTHOBPEMEHHO TepeNedTe KHCIOTHI B cocymax Jlangonbra K rpaHyidaM IuHKa. CpaBHUTE YpPOBHHM JKHUIKOCTH B
MaHOMETPHYECKHUX TpyOKax. Yualuecs IejaoT BbIBOJ O Pa3HOU CKOPOCTH XUMUYECKUX PEaKIUil.

Onwvim 2. BnusiHue KOHIEHTPAIMU PEarupyoIIKuX BEeIIeCTB Ha CKOPOCTh XUMHUYECKOM peaKkIiuu
B onno xoneno cocyna Jlannoneta Haneite 3 mut 4%-HOU COJISTHOW KHUCJIOTHI, B APYro€ KOJEHO MoMecTuTe 2—3 TrpaHyibl LMHKA . Bo BTOpo# cocyn



Jlangonbra Haneiite 3 mu 10%-HOM CONSIHOM KHUCIOTHI, B Jpyroe KojJeHo — 2—3 rpaHynbl uuHka. [lpucoegumnute cocyasl JlannmonbTa K
MaHOMETPUYECKUM TpyOKaM.

OO6patute BHUMaHue! OJHOBpPEMEHHO INepesIelTe KUCIOTHI B cocyaax Jlannonbra K rpanynaM nuHka. CpaBHUTE YPOBHH JKUJIKOCTH B MAaHOMETP UUECKUX
TpyOKax. Yyaluecs JearoT BbIBOJ O Pa3HOH CKOPOCTH XMMUYECKHUX peaKLuil.

Onvim 3. BnusiHue TeMrepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKOH peakiuu

B onHo xoneno cocyaa Jlangonera Haneite 3 Ma 10 % cosstHOW KHUCIIOTBHI, B IPYyroe KOJEHO MOMecTUuTe 2—3 rpaHyibl HMHKa . Bo BTOpoil cocyn
JlanponbTa HaneiTe 3 ma 10%-HOit colisi- HOM KUCIOTHI, HAarpeToil Ha BojsiHOM Oane 10 50 °C, B apyroe kojeHo — 2—3 rpaHynbl nuHKa. [Ipucoeaunure
cocyibl JIaH0bTa K MAHOMETPUYECKUM TPYOKaM.

Oo6patute BHUMaHue! OJHOBpEMEHHO NEepesIeHTe KUCIOTHI B cocynax JlanaonbTa k rpanyinam nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B MAHOMETPUUECKUX
TpyOKax. Yyaiuecs JenaroT BbIBOJ O Pa3HOM CKOPOCTH XMMHUUYECKUX PEaKLUH .

Onvim Ne 4. BiiusiHME IOBEPXHOCTU COIIPUKOCHOBEHUS PEarupyrolIX BEIIECTB HA CKOPOCTh XUMUYECKON peakluu

B oxgHo xoneno cocyna Jlannonsra HanelTe 3 mi 4%-HOW COJISIHOM KUCIIOTHI, B IPYroe KOJIEHO MoMecTHTe 1 r Mpamopa, B3STOro B Buje Kycouka. Bo
BTOpOil cocyn Jlannonbra Hanelre 3 mi 4%-HOW COJSTHOM KHUCIIOTHI, B Apyroe KojeHo — 1 r nopouika mpamopa. Ilpucoennnure cocyasl Jlannonbra K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OIHOBpPEMEHHO IepesieTe KUCIOTHI B cocynax Jlawgonpta k Mpamopy 1uHKa. CpaBHUTE YPOBHU IKHJAKOCTU B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs 1e1at0T BbIBOJ O pa3HOM CKOPOCTU XUMHUYECKUX PEAKIIMH.

Onwvim 5. BnusiHMe KaTtaau3aTopa Ha CKOPOCTh XUMUYECKON peakluu

B crakan ¢ Bonoii, Harpetoit 10 50 °C, momecTute 2 JeMOHCTpalMOHHbIE TPoOUpKH ¢ 2 M1 3% -HOTO pacTBOpa MEepoKcHIa Bojopoaa. BeiiepkuBaror
npoOUpKH B BoJe OKoJIo 2 MuH. M3Biekutre nmpoOUpKH U3 BOASHOW OaHM M MPOAEMOHCTPUPYMTE ydalllUMCS pe3ylbTaT — HAa CTEHKaxX MpOOHUpKHU
NOSIBUJIMCH ITy3BIPBKU Ta3a Kuciopojaa. B oaHy u3 mpoOMpok BHecHTe Ha KOHUMKE mimarens auokcuj Mmapranua (IV) . HabGmomaror sHepruuHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie sonpocei: 1.0T kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKOM peakiuu? 2.IloueMy pazioxkeHne nepoKkcHia BOJ0opoa B MPUCYTCTBHH
nuokcuaa maprania (IV) cuauana uaér oueHs ObICTPO, a 3aTEM 3aMeIsIeTCs ?

3.3amanus 1)1 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH:

B Tpu oanHakoBble MPOOMPKU YUYEHUKH HAIWIM MO 5 MJ pacTBOpa COJSTHOW KUCIIOTHI OJIMHAKOBOM KOHIIEHTpauuu. B mnepByto mpoOMpKY MONOKHIN
CTPYXKKH ’KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbIO — CTPYKKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro

MeTamia. Hambonee MHTEHCHBHO BEIICNICHHE Ta3a HAONIONANM B TPeTheil MPOOMpKE C HEM3BECTHBIM MeramioM. Bd°Bropoit mpobupke ¢ muHKOM
MHTEHCUBHOCTH BBIJIETICHUS r'a3a ObljIa MEHbIE, YeM B TpeTheil. B mepBoii mpobupke ¢ jxene30M HHTEHCUBHOCTD BBIIETICHU{ Ta3a Obula HAMMEHbIIIE
a)/leiicTBue kakoro (pakTopa, BIUSIONMIETO HAa CKOPOCTh peakuuu, HaOmoganu ydanmecs? 0) Kakoit metamnm mor Haxoj - TipoOuipKe?
3anumuTe Ha3BaHUE MeTala.

4.Ha rpaduxe npejcraBiieHa 3aBUCUMOCTbh KOHLIEHTPALIUH UCXOAHBIX BEILIECTB U MPOJTYKTOB pEaKIIUK OT BpEMEHH MPOTEKal
Puc. 20. I'paduk 3aBHCHMOCTH KOHLIEHTPAIIMHA UCXOIHBIX BEIECTB U MPOJIYKTOB PEAKIIUU OT BPEMEHH MPOTEKaHHsI peaKkLui
Omnpenenure, Kakas KpuBas ONMHUCHIBACT U3MEHEHHE KOHIIEHTPALMU UCXO/IHBIX BEIIECTB, a Kakasi — IPOIYKTOB PEaKLUH .

<y
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