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IHosicHuTEIbHAA3AIIUCKA -
Pabouas nporpaMma 1o XMMUH Ha YPOBHE OCHOBHOT'O 00I11€ro 00pa30BaHMs COCTAaBICHA Ha OCHOBE MOJIOXKEHUH 1 TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl, IPECTaBICHHBIX B DeneparbHOM rocyAapcTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOTO 00IIero o0pa3oBaHus,
YTBEPKIEHHOTO MpUKa3oM MuHucrepcTBa o0pazoBanus U Hayku PO Ne 287 ot 31.05.2021, c yuerom IIpumepHoii mporpammel Boctiutanusi, OCHOBHOM
obpazoBarensHoi iporpaMMel MOY HECTEPOBCKAS COIL ocHoBHOTO 0011eT0 00pa3oBanusi, AIanTHPOBAHOON MPOTPaMMbl OCHOBHOTO OOIIETO
obpazoBanuss MOY HECTEPOBCKAS COLL, npumepHoii paboueit nporpamMmMbl  MHCTUTYTA cTpaTerun pa3BuTHs oOpazoBanus Poccuiickoil AkageMuun
obpaszoBanus M, 2021
B COOTBETCTBHUH C
- [Tonmosxxenunem o paboueit mporpamme yaeoHoro npeamera, kypca MOY HECTEPOBCKAS COLI
Y OPMEHTHPOBAHA Ha peajM3alHIo B IEHTPEe 00pa30BaHMs €CTECTBEHHOHAYYHOM M TEXHOJOTMYeCcKoW HampaBiieHHocTel «Touka poctay,
co3nanHoro Ha 0Oaze MOY HecrepoBckas COILL ¢ nenbto pa3Butuss y 0Oy4HarOIIMXCS €CTECTBEHHOHAYYHOM, MaTeMaTU4yecKOil,
MH(pOpPMAIIMOHHONW TPaMOTHOCTH, (OPMUPOBAHUSI KPUTHUYECKOTO M KPEATUBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS HABHIKOB
€CTECTBEHHOHAYYHONH M TEXHOJOTWYECKOW HAIMpaBJIEHHOCTH, aTakkKeIIs TMPAKTUYECKOW OTpaboTKM ydeOHOoromarepuaga IO
yaeOHbIMITpeaMeTaM «Dusukay, «Xumus»,«buonorus,« TexHomoTrs».

Ha o©0a3ze mnenrpa «Touka pocra» obOecrneuuBaercs peaiau3anus o00pa3oBaTEIbHBIX MPOTrpaMM E€CTECTBEHHOHAYYHOUW W
TEXHOJIOTUYECKON HAIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPeOOBAaHMSMU 3aKOHOJATENLCTBA B cepe 0O0pa3oBaHUs U C
yuéroM pekomeHaauuii @DepepanbHOro omeparopa yuyeOHoro mnpeamera «Xumus». OOpazoBarenbHasi MporpamMma IO3BOJISIET
UHTETPUPOBATh pealiu3yeMble 3/1eCh MOJXOJbl, CTPYKTYpY M COAEpXaHHe IpU OpraHu3anuu oOydyeHHus XUMUU B 8—9 Kiaccax,
BBICTPOEHHOMHA0a3e11000ron310CTyTHBIXyueOHO-MeToAnY eckuxkoMiiekcoB(Y MK).Mcnionb30Banneo00py 10BaHUSLIEHTPA
«ToukapocTa»mI03BOJISIETCO3AAThYCIOBUS:

* JUISIPACIIMPEHHUSICOIEPKAHUAIIKOIbHOTOXUMUYECKOT000pa30BaHUs;

* JUTSITIOBBIIEHUSATIO3HABATEIbHOMAKTUBHOCTHOOYYAIOITUX CSIBECTECTBEHHOHAYYHOM 001aCTH;

* JUIS pa3BUTHUS JMYHOCTH peOeHKa B mporecce OOydeHHs XUMHH, €ro CIOCOOHOCTeW, (OpMUPOBAHHS M YyAOBICTBOPEHUS
COILIMANILHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTENH;

711 paboOThI ¢ OJApEHHBIMU IIKOJIbHUKAMU, OPTaHU3AIMHN WX Pa3BUTHS B PA3IMUHBIX OOJACTAX 00pa30BaTeNbHOM, TBOPUECKOMN
NEATCIBHOCTH.

[Tpumensiss uudposbie 1ab0OpaTopu Ha ypOKaX XHMHH, y4YallUecs CMOTYT BBINOJHUTH MHOXKECTBO JIaDOpaTOPHBIX paboOT H
SKCIEPUMEHTOB I10 MPOrpaMMe OCHOBHOM IIKOJIBI.
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HopmarTruBHasida3za
1. @enepanbubliizakon0T29.12.2012Ne273-D3(pen.or31.07.2020)  «O606pazoBannuBPoccuiickoii®enepanum»(cu3m.uigon .,BCTyl .B  CHIYy C
01.09.2020)
2.Ilactiopt HauuoHanbHOro mnpoekra «OOpa3zoBanue» (yrB. mnpesunuymom Coserta npu [lpesugente PP mo crpareruyeckoMy pasBUTHIO U
HAIlMOHAJIbHBIM [TPOEKTaM, IPOTOKOJ OT 24 .12 .2018 Ne 16).
3. 'ocynapcrBennasmporpammaPoccuiickoii®enepannn«PazputneodpazoBanus»(yrBepxkaeHanocranoineaneMl IpapurenscrBaP®o126.12
2017 Ne 1642 (pen . ot 22 .02 .2021) «O06 yTBep’ACHUH TOCyIapCTBEHHOU mTporpammbl Poccuiickoit deneparun «Pa3zputie oOpazoBaHusD .
4.Ilpodeccuonanbubiiictanaapt«llegaror(negarornyeckas e TeIbHOCTbBAOIIKOIbHOM, HAYaIbHOMOOIIIEM,0 CHOBHOMOOI1IEM, CpPETHEMOOIIIEM
o0pa3zoBaHuM), (BocuTaTeNb, yautelnb)» (per. ot 16.06.2019 r.) (I[Ipuka3 MunuctepcTBa Tpyaa u corpaibHou 3amuTel PO ot 18 oktadps 2013r .
Ne 544H, ¢ u3MeHeHUsIMU, BHECEHHBIMU NpHKa3oM MuHuctepcTBa Tpyaa u conzamutbl PO ot 25 nexkalpst 2014 r. Ne 11151 u ot S aBrycra 2016 1.
Ne 422n) .
5. Ilpodeccuonansubiii crangapt «llegaror gomosiHuTENnbHOTO 00pa3oBaHus Aered M B3pocibix» ([Ipukaz MunucTepcTBa TpyAa U COLMATBHON
3amuThl PO ot 5 Mas 2018 1. Ne 298n «O06 yrBepx)aeHuu mpodeccrHoHanbHOTO cTaHaapra «llemaror qomoaHUTENHHOTO OOpa3oBaHUS JETEHH
B3POCIIBIX»).
6.DenepaabHBINTOCYIapCTBEHHBIHO0Pa30BaTENbHBICTAHIAPTOCHOBHOT000IIEr000pa3oBaHus(yTBep K IEHIPUKa30M MHHHACTEPCTBA0OpA30BAHHS U
Hayku P® ot 17 nexadbps 2010 T . Ne 1897) (pen.21.12.2020) .
7.DenepanbHBIMTOCYIapCTBEHHBIN00pa30BaTeIbHBINCTAH AP TCPEAHET0001IIeT000pa3oBaHusI(yTBEP K ACHIPUKa30MMUHHUCTEPCTBA 00pa30BaHUs U
Hayku P® ot 17 masg 2012 . Ne 413) (pen.11 .12 .2020) .
8.MeTtomnueckrepekoMeH JalMUITO0 CO3AaHUION(PYHKIIMOHUPOBAaH MI0/IETCKUXTeXHOTapKoB«KBanTOpryM»Haba3eo0ieo0pa3oBaTeIbHbIX
opranu3zaiii (yrBepKaeHsl pacrnopspkeHrneM Munucrepcersa npocsererust PO ot 12 susapst 2021 . Ne P-4) .
9.MeTonuyeckue peKOMEHJAINH [0 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO LEHTPOB I poBoro oOpazoBanus «IT-ky6» (yTBepkKA€HbBI pacopsHKEHUEM
MunucreperBa npocsetienus POot12suBapsa2021r .NeP-5)
10. Meroanueckue peKOMEHAAlKHU 10 CO3JaHUI0 U (PYHKIIMOHHUPOBAHUIO B 00I11€00pa30BaTEIbHBIX OPraHU3alUsAX, PACTIOIOKEHHBIX B CEJIbCKOM
MECTHOCTHU U MaJIbIX TOpoJiaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYUYHOM M TeXHOJOrH4YecKkoi HanpaBiaeHHocTel («Touka pocTa») (YTBEpKICHbI
pacropsbkeHreM MuHUCTEPCTBa mpocBetenus Poceuiickoit @enepanuu ot 12suBaps2021r .NeP-6) .
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Kparkoeonucannenoaxoa0BKCTPYKTYPHUPOBAHUIOMATEPHUATIOB
Boopazosamensvnoitnpozpamme(OIl)npedcmasnenvicnedyrouuepasoenvt:
1 .MeToapIM3y9eHUIBEIIECTBUXUMUICCKUXABICHHNA. DKCIIEPUMEHTAITbHBICOCHOBBIXUMUH.
2 .IlepBonavanbHbIEXUMHUECKUETIOHATHS. 3. PacTBOpHI.4. OCHOBHBIEKIIACCHIHEO PraHUYECKUXCOSAMHEHHH. 5. TeOpUsSIIEKTPOIUTHYECKOM
auccouuanuu. 6. XumMuueckue peakiuu. 7. XuMU4YEeCKHe 3JIEMEHTHI (CBOMCTBAa METAJNIOB, HEMETAJJIOB U UX COECAMHEHHUI).

B ocHOBY BbIZIETICHHS TaKUX Pa3/eNiOB 3AJI0’KEH XUMHUYECKUH IKCIIEPHUMEHT, TPAJAULMOHHAs crcTeMa u3ydeHus xuMmuu. OCHOBHOM (opmoii
y4eOHON AEATENBHOCTU SBISETCS XUMHUYECKHH SKCIEPUMEHT, MPOBOAWMBIA B BHJE JI1A0OPATOPHBIX, MPAKTUYECKUX pabOT M AEMOHCTpALUU.
JleMOHCTpallMOHHBIA SKCIEPUMEHT MPOBOAMTCS B TOM Ciydyae, €CJIM OH ONACeH Ui BBINOJHEHMS YYallUMUCS WIM HMEIoLHiics npubop
MIPEJICTaBJIEH B €IMHCTBEHHOM IK3EMILISIPE.

Jsan3ydyeHusinpeaMeTa« X uMHsI»HAITANE0CHOBHOT000111eroo0pa3oBanusoTBoanTcss 1364acoB: 8xnacc-68uaco;9xnacc—68 gacos.

JlannasioOpa3oBaTenpHasIporpaMMao0ecneunBaeTyCBOCHUEyUallIMMUCIBAKHEUITNXXUMUYECKUX3aKOHOB, TECOPUUTIOHATH

(hopMHpyeTIPEICTaBICHUEOPOTUXUMUNBOKPYKAIOIIEeMMHUpEnKIU3HNYeNnoBeKa. [ [puaToMOCHOBHOEBHUMaHUEYEINIETCS CYIIIHOCTH
XUMUYECKUXPEAKITUTHIMETO1aMUXOCYIIIECTBIICHHUSI.

OmHUM W3 OCHOBHBIX NMPUHIUIIOB MMOCTPOSHHSI TPOTPaMMBI SIBIISIETCS] TIPUHITAIT JOCTYITHOCTH . DKCIIEpUMEHTAIbHBIE JaHHBIC, TOTYyICHHBIC
YUYAIIAMUCS TIPU BBITIOJTHEHUH KOJMYECTBEHHBIX OTBITOB, TO3BOJISIFOT YYalIMMCS CaMOCTOSITEIBHO JeNIaTh BBIBOJIBI, BBISIBIATH 3aKOHOMEPHOCTH.
[Tonxompl, 3a70KEHHBIE B COJIEpKaHUE IPOrPaMMBbl Kypca, CO3/Ial0T HE0OXOAUMBIE YCIIOBUS Ul CUCTEMHOI'O YCBOEHHS y4alllUMUCS OCHOB HayKH,
111 o0ecTeyeHNs Pa3BUBAIOILEr0 M BOCIIMTHIBAIOLIETO BO3ACHCTBUSA 00YYEHHUS Ha IMYHOCTh Y4allerocs.

dopMUpyeMbIe€3HAHU0KHBICTATHOCHOBOWCUCTEMBLYOEK 1€ HUMIIIKOIbHUKA, [IEHTPATIbHBIMAAPOMETOHAYYHOTO MUPOBO33PEHMS.

OnucanuemMarepuajbHO-TeXHUYeCKoMOa3bIneHTpa«Toukapocray,
HUCII0JIb3YyeMOT OIS PeaIiu3auu 00pa3oBaTe/ibHBIXIIPOrPaAMMBPaAMKAXIIPEeNOAaBAHUAXUMUHA

Hugposan (xomnviomepnas) nadopamopusa (LIJI), nporpaMMHO-anmapaTHBIA KOMIUIEKC, JIaTYMKOBas CHCTEMa — KOMIUIEKT Yy4eOHOTO
00opynoBaHuUs, BKIIOYAIOIMINNA U3MEPHUTENbHBIM 00K, HHTEepdEeiic KOTOPOro Mmo3BOJsET 00eceynBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOMIMNX 3HAYCHUS PA3THUHBIX (PU3UUECKUX BETUYHH.

Jlamyuk memnepamypsl nA1AMUHOELH — TIPOCTOM U HAAEKHBIN NaTYMK, NpeJHA3HAUCH IS U3MEPEHUs] TEMIEpaTypsl B BOJIHBIX PAcTBOPax U B
ra3oBbIx cpenax. IMeer pasnuunbiii nuana3ol uaMepeHuid ot —40 no +180 °C. TexHuueckue XxapakKTepUCTUKHU JAaTYMKA YKa3aHbl B MHCTPYKIIMH 10
sKcIyatauu. damuux memnepamypel mepmonapusiii NpeiHa3HaueH 1 u3Mmepenus temmepatyp 10 900 oC. Mcnonb3yercs npu BbIIOIHEHUU
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp MIaMeHH, MIABJICHHUS U Pa3I0KEHHsI BEIIECTB.

Jlamuux onmuueckoil naomuocmu (Koaopumemp) — TpPEIHA3HAYEH 1 HM3MEPEHUS ONTHUYECKOM IJIOTHOCTHM OKPAUIEHHBIX PacTBOPOB.
Ucnonw3yercs npu nzydeHun tem «PactBopei», «CKOPOCTh XUMHUECKUX PEAKLU», ONPEIECICHUN KOHIEHTPAIIMU OKPAILIEHHBIX HOHOB.

Jamyux pH mnpenHasHaueH JUIsi U3MEPEHHs] BOJOPOJHOTO Tmokazarens (pH) BOAHBIX pacTBOPOB B PaszIHYHBIX HCCIEAOBAHUSAX OOBEKTOB
OKPY’>KAIOILIEN CPEJIBI.

Jlamuuk 2nekmponpoeoonocmu NpeHAZHAUCH IS U3MEPEHUS YIIEIbHON 3JIEKTPONPOBOAHOCTH JKUJIKOCTEH, B TOM YMCIIE€ U BOJHBIX PacTBOPOB
BelecTB. [IpuMensieTcs npu U3y4eHUu TEOPHUH IEKTPOJIUTUYECKON AUCCOLMALINY, XapAKTEPUCTUK BOJIHBIX PACTBOPOB
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Jlamuuk Xnopuo-uonoe VCToNb3yeTcs JUIsl KOJIMYECTBEHHOIO OINPEICIICHHS COJEPKaHUsI MOHOB XJIOpa B BOJHBIX PAacTBOpax, MOYBE, MPOIYKTax
nutanus. K maTtumky mojkirodaercs MoHocelneKTUBHbIN annektpon (MCD) (pabouuit a5eKkTpo1), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTpPALUU
OTIpEICNIIEMOTO HOHA, B JJAHHOM ciydae OoT KoHieHTpanuu aHuoHoB Cl. TTorennuan UCDO onpenensitoT OTHOCUTEIBHO 3JIEKTPOa CPAaBHEHUS, KaK
MIPaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamuux Humpam-uoHo6 TpEIHA3HAYCH JUIS KOJMYECTBEHHOTO OIPEICIICHUs] HUTPATOB B PA3IUYHBIX OOBEKTaX OKPYKAIOIICH Cpeabl: BOJE,
oBoIax, (pyKkTax, KOJOACHBIX U3JIEIHSX H T.I.
MukpockonyughposounpennazHaueH U3 y4eHUAPOPMBIKPUCTATUIOBUHAOIIOICHUA3aPOCTOMKPUCTAIIIOB.

Annapam ona nposedenusn xumuueckux peaxuyuii (AIIXP) nipeqHazHayeH ajs TMOJy4YeHUs W JEMOHCTPAIlMK CBOMCTB TOKCUYHBIX MApOB U ra3oB .
OTH BENIECTBA MOJIYYalOTCs B KOJIOE-peakTope, U IPH HarpeBaHuu (WM 0e3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXO AT YePE3MOrI0TUTEIbHBIE
€MKoCcTH (HacaJKu) C pacTBOpaMH pPEareHTOB, BCTYMAIOT ¢ HUMU B peakiuio. M30BITOK ra3za MOTrjomaercs *XUJIKUMUA U TBEPABIMU peareHTaMH,
aTaKke AaKTUBUPOBAHHBIMYTJIEM. AmMapaT  YalleBCETOMCIONB3YIOT  JUIATONYYCHUSIM  JIEMOHCTpAIlMM  CBOMCTBXJIOpa, CEPOBOJIOPOJIA.
Ilpuboponademoncmpauuu3asucumocmucKopoOCHUXUMUYeCKUXPeaKyuiiompasiuyHslX@hakmopoeuctoib3yOTIPUN3yYeHUUTEMbI

«CKOpPOCTh XMMHYECKON peaKIuu» U TeraoBoro 3(dekra xumudeckux peakiuid. [Ipubop maéT BO3MOKHOCTH AKCIIEPUMEHTATLHO HCCIIEIOBAThH
BIIUSIHUE HA CKOPOCTh XUMUYECKHUX PEAKIMH CIeAYIOMUX (PaKTOpOB: MPHUPOBI PEArHPYIOMIUX BEIIECTB, KOHIICHTPAIIMU PEarupyIoNnX BEIIeCTB,
TIJIOIAIA TPAHUITI pa3jieria (pa3 B TeTEpOTCHHBIX CUCTEMAX (MTOBEPXHOCTH COTIPUKOCHOBEHUS MEXKy PEarupyoliMH BEIIECTBAMHU ), TEMIIEPATYPHI,
KaTaauzaTopa, MHTHOUTOpa.

Ilunemka-0o3zamop — TtpucnocobiIeHne, HCIONb3yeMOoe B JIabopaTopuH s OTMEpPUBAHUSA OMNpenesn€HHOTo 00béMa xuakoctu. Ilunerku
BBIMTYCKAIOTCSI TIEPEMEHHOTO U MOCTOSIHHOTO 00bEéMa. B komIuiekTsl 00OpymoBaHUS ISl MEAMLUMHCKHUX KJIACCOB BXOJAT YNOOHBIE MHUIIETKH-
7103aTOPBI OJTHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOIMMBIM 00bEM 0TOMPAEMO JKUIKOCTH B TPEX PA3NUYHBIX JHANa30HaX.

bana kombéunuposannasa npenHazHadeHa JUisl HarpeBa CTEKISHHBIX M (apdOpoBBIX COCYAOB, Korjna TpeOyercs co3[aTh BOKPYr HarpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, U30eKaTh HCIOJIb30BAHUS OTKPBITOTO IUIAMEHU M pacKajI€HHOW aiekTpuyeckoil cnmpanu. Kopmyc
KOMOMHUPOBAHHOM OaHM cliesial u3 antoMuHus. JKuaKocTHas 4acTh KOMOMHUPOBAHHOM OaHU 3aKpBHIBACTCA KOJbIAMH PA3IMYHOTO AUAMETpa.
Ilpuéop ona nonyyenus 2a3zo0e WCIOJIb3YETCs IS MOJydeHHs] HEOOJIBIIMX KOJIMYECTB ra3oB: BOJOPOJa, KHCIOpoAa (M3 MEpoKCHIa BOJIOPOJA),
YTJIEKUCIIOTO ra3a.

PadouyassmporpaMmManoxuMuuaaa8—9 Kiaaccos

CI/ICHOJ'II)30BaHI/IeM060pyI[0BaHI/ISIIICHTpa«TO‘IKapOCTa»

Ha 06a3e nentpa «Touka pocta» oOecrneuyuBaeTcsi peajau3alus 00pa3oBaTENbHBIX HPOrPaMM E€CTECTBEHHO-HAyYHOM U TEXHOJOIMYECKOU
HanpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHMSIMM 3aKOHOJATENbCTBA B cdepe oOpa3oBaHMs M C Y4ETOM pEKOMEHIALui
denepanbHOro onepaTopa yueOHOro npeamMeTa «XUMUs.

OO6pa3oBarenbHasNPOrpaMMano3BOJIAETUHTETPUPOBATh  PEAU3YEMbIETIOAX0 bl CTPYKTYPYH — COJIEp’KaHUETIPHOPraHU3alMuo0ydeHUAXUMUHA B
8—09 kiaccax, BEICTPOEHHOM Ha 0a3e JI000ro U3 JI0CTYIMHBIX ydeOHO-MeToquueckux Kommiekcos (YMK).

Hcnons3oBanneobopynoBanusi«ToukapoctaynpupeanuzannnaanHoiOllno3BosseTco3aaTh ycaoBHys:

- JUTSIpACILIM PEHUSACOIEPKAHUAIIKOIbHOTOXUMUYECKOT000pa30BaHus;

- JUTSITIOBBIIICHUATIO3HABATEIbHOHAKTHBHOCTHO O YU a0 X CABECTECTBEHHOHAYYHO001acTH;
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-JUTSL pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00ydeHUs] XUMHH, €r0 ClIocOOHOCTEH, POPMUPOBAHUS U YAOBICTBOPEHHUS COLUAIEHO 3HAYNMBIX
MHTEPECOB U MOTPEOHOCTEH;
- IUISIpab0THICO AP EHHBIMUILIKOJIbHUKAMU, 0 PraHU3alluMUXPA3BUTHABPA3TMYHBIX001aCTAX00pa30BaTeIbHON , TROPYECKO N ACATEIHHOCTH.

HopMbloneHok 3aBCeBUABINIPOBEPOYHBLIXPA0OT

«5»—ypOBEHBBHINOJHEHUATPEOOBAHNH3HAYU TEIIHHOBBIIIEY/I0BICTBOPUTEIHHOT0:0TCYTCTBHEOIIMOOK, KAKITIO TEKYIIIEMY, TAKUATIO

npeaplIymemMy yaeOHOMY MaTepuaiy; He 6osee OHOTo Heo4ETa.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBaHUN BBILIEYIOBIETBOPUTEIBLHOTO:HAIMYKE 2—3 omIMOOK Wi 4—6 HEeT04YETOB M0 TEKYILEMY yueOHOMY
MaTtepuany;Heboee20mno0KuIn4He104ETOBIONPOAEHHOMyMaTepUaITy;UCII0Ib30BaHUEHEPALIMOHATbHBIXIIPUEMOBPEILIEHUyUeOHOH 3a/1auH.
«3»—10CTaTOYHBIMMUHUMAITLHBIYPOBEHBBHITIOIHEHUATPEOO BAHHUA, IPEABABIIEMBIXKKOHKPETHOHpaboTe: Hebonee4—oommbokmmm 1 0
HEZ0YETOB M0 TEKYIIeMY y4eOHOMY MaTepHaily; He 0oJsiee 3—S5 ommnboK UK He 6oJiee 8 HeI0UETOB MO MPOUJEHHOMY y4eOHOMY MaTepHainy.
«2»—ypOBEHBBBITIOTHCHUATPEOOBAHUITHIDKEYIOBIETBOPUTEIILHOTO : HATHYHeOonee6ommndokmm | OHeToueToBIOTeKyIeMymaTepuaiy; oomnee 5
omuOO0K uu 60Jee 8 HEOYETOB IO MPONUICHHOMY MaTepUay.



IIJTAHUPYEMBIEPE3YJbTATBIOCBOEHHUA
YUEBHOT OIIPEJMETA«XUMHUS»BOCHOBHOULIKOJIE

N3yuenne XxuMuu B OCHOBHOM IIIKOJIE HAIIPABIIEHO HA
JOCTHUIXXEC-HUC O6y‘IaIOHII/IMI/IC$I JIMYHOCTHLBIX, MCTAIIPCAMCTHBIX U
IIpeIMET-HbIXPE3yIbTaTOBOCBOCHUAyYEOHOTOIIpEIMETA.

JIuy HOCTHBIEPE3YJIbTATbI

JImaHOCTHEIE PE3YJIbTAaThl OCBOCHUSA MMPOrpaMMbl OCHOBHOT'O
0011eroo0pa3oBaHMsII0CTUTAIOTCABX01€00yd eHUAXUMUUBEAUHCT
BE yueOHOI U BocIUTaTENbHON JesaTenbHOCTH OpraHu3alyy B
COOTBGTCTBI/II/ICTpaﬂHHHOHHBIMHpOCCHﬁCKHMHCOIII/IOKYHI)TypHI)IMI/II/I
AYXOBHO-HPAaBCTBECHHBIMU EHHOCTAMMU, IIPUHATHIMHA B
o0IecTBenpaBuiIaMi ¥ HOPMaMH TOBEICHHS, M CIOCOOCTBYIOT
nporeccam
CaMOII03HAHH,CaMOPa3BUTHANCONNANN3ANHO0Y IO X CSI.

JIM4HOCTHBIE PE3YJIbTATHl OTPAKAIOT CHOPMUPOBAHHOCTD, B
TOMYHCJIEBYACTH:

Hampuomuuecxozoeocnumanuﬂ

1) LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY,UCTOPHYECKOMY M HAYYHOMY HACJIEJUIO, TIOHUMaHHs
3HAYCHUS
XHU-MHUYECKOHHAYKUBKU3HUCOBPEMEHHOT000I11€CTBA,CIIOCOOHOCT
UBJaETh JIOCTOBEPHON HMH(OpMalel 0 MepeoBbIX NOCTHKEHUIX
HOTKPBITUAXMUPOBOUHUOTEUECTBEHHOMXMMUH,3aMHTEPECOBAHHO-C
TUBHAYYHBIX3HAHUSAXO0YCTPONCTBEMUPANOOIIECTBA,;

Fpamdaucxozoeocnumanuﬂ

2) IPEeICTaBICHUSOCOINATLHBIXHOPM aXUITPABUIAXMEKITUYHOC
THBIX OTHOILICHUH B KOJUIEKTHUBE, TOTOBHOCTH K
Pa3HO00Pa3HONCOBMECTHOM  JESATENHHOCTH TPU  BBITIOJHEHUHU
yueOHBIX, TO3HABATEIbHBIX 3a]ay, BBINOJHEHUH XHUMHUYECKHX
OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHIO U B3aMMOIIOMOIIIM B TPOIIECCE ITON yueOHOM
NEeSATEIbHOCTH; TOTOBHOCTUOLIEHUBATH CBOE TIOBE/IEHUE U MOCTYITKU
CBOMX TOBAapUILEH C MO3UIMHM HPABCTBEHHBIX U MPAaBOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUNIIOCTYIIKOB,;

lleuuocmuuaytmoeonomanuﬂ



3) MHPOBO33PEHUYECKUX IIPEICTABICHUN O BELIECTBE U
XMMUYECKONPEAKIUHU,COOTBETCTBYIOIUXCOBPEMEHHOMYYPOBHIOP
a3BUTUS HAYKHU U COCTABJISIIOLINX OCHOBY Ul IOHUMAHUS CYILHOCTU
Hay4YHOWKAPTUHBIMUPA;TIPEICTABICHUI000CHOBHBIX3aKOHOMEPHOCT
SIX pa3BUTHS IPUPOJIbI, B3aUMOCBSA3X YEIOBEKA C
IIPUPOTHONCPEN0M,0pOTMXUMUMBIIO3HAHUMATUX 3aKOHOMEPHOCTEH;

4) IO3HABAaTEJIbHBIX MOTHBOB, HAIpPABJICHHbIX Ha MOJyYCHUE
HOBBIX3HAHUNIIOXUMHUH,HE0OX0IUMBIX 1100 bCHEHUIHA0II0JaeM
BIXIIPOLIECCOBHSIBIICHU;

5) MO3HaBaTEeNbHOW ¥ MH(YOPMALMOHHOW KyJIbTYypbl, B TOM
YHCIICHABBIKOBCAMOCTOSITEIbHONPAOOTHICYU€OHBIMUTEKCTAMU,CIT
PaBOYHOM JIMTEpaTypou, JIOCTYITHBIMHA TEXHUYECKUMU
CpeaCTBaMUHH(POPMAIMOHHBIXTEXHOIOTUf;

6) UHTEpeca K OOY4YEHWI0 W TIO3HAHWIO, JIFOOO3HATEITHLHOCTH,
TOTOBHOCTH u CTIOCOOHOCTH K camM000pa30BaHUIO,
MCCTIeIOBATEILCKOUACATENNFHOCTH, K  OCO3HAHHOMY  BHIOOpPY
HAaIpaBICHHOCTH ¥ YPOBHA00YUYEeHHUSABIAIbHEHIIIEM;

DopmuposanuaKybmypoi300possa

7) OCO3HAHUSI LEHHOCTU YXU3HU, OTBETCTBEHHOTO OTHOIICHHS
KCBOEMY3/10POBbI0, yCTaHOBKHUHA3J0POBBIHOOPA3KU3HU,0CO3HAHU
sl TIOCJIEICTBUN U HETIPUATHS BPEIHBIX MPUBBIYEK (YyIOTpeOIeHUS
QJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTU COOIIIO/ICHUS
npaBuwl  0e30HaCHOCTH  TpU  OOpallleHHH €  XUMHYECKUMHU
BEI[ECTBAMUBOBITYHPEATbHOMKU3HY;

Tpyoosozoeocnumanus

8) KOMMYHUKATHBHOW KOMIICTCHTHOCTH B  OOILIECTBEHHO
HOJIE3HOM, y4eOHO-HMCCIIeI0BATENbCKOM, TBOPYECKOW M JAPYTUX
BHJIaX [ICSATENIHOCTH; HMHTEpeca K MPAKTUYECKOMY H3YUCHUIO
npodeccuii MTpyAa pazIuyHOrO poja, B TOM YHCIE HAa OCHOBE
NPUMEHEHUs TIPEAMETHBIX 3HaHWH M0 XMMHH, OCO3HAHHOTO BBIOOpa
VH/IUBUTYaJIbHOHTPACKTOPUH TIPOJIOJDKEHHST 00pa3oBaHus ¢ yUETOM
JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XMMHHM, OOIIECTBEHHBIX
HHTEPECOB U MOTPEOHOCTEHH;

IKoN02UUeCK02080CHUMAHUA

9) BKOJIOTUYECKU uenecooGpa3H0ro OTHOLICHUA K MHpPUPOAC
KaKI/ICTO‘{HI/IKy)KI/I3HI/IHa3CMJIC,OCHOBeeéCYU_IGCTBOBaHI/IH,HOHI/IMa
HI/ISII.[CHHOCTH3I[OpOBOFOH6e3OHaCHOFOO6pa3a)KI/I3HI/I,OTBCTCTBCHHOF



OOTHOIIEHUSAKCOOCTBEHHOMY(DU3NIECKOM YHIICHXUIECKOMY3I0PO
BBIO, OCO3HaHMSA LEHHOCTH COOMI0IEHUA IpaBUII
0e30MacHOTOMOBEICHUS MpU paboTe C BEHIECTBAMH, a TaKXkKe B
CUTYaLUsIX, YTPOKAIOIIMX310POBbIOMKU3HUIIOCH;

10) cocOOHOCTH TPUMEHSTH 3HAHUSA, TOJy4aeMble IIpH
M3Y4YEHUN XMMUHM, U PELICHUs 3a/1a4, CBSA3aHHBIX C OKPYKaIOIIEH
HPUPOTHONCPEIOM, TOBBIIICHUSYPOBHAIKOJIOTNYECKONKYIIBTYPHI,
0CO3HAHHATIO0ATHLHOT0XaPAKTEPAIKOIOTHUECKIXITPOOIEMHITY-TeE
HHMXPELICHUANOCPEICTBOMMETOJOBXUMUH;

11) 5KOJIOTUYECKOTOMBIIIIIEHUS, YMEHUSAPYKOBOICTBOBAThCAUMBIIO
3HABaTEIbHOW,KOMMYHUKAaTHBHONNCOLIMATIBHOUIIPAKTHKE.

MeTtanpeamMeTHblepe3yabTaThl

BcocraBemeranpe IMeTHBIXPE3yIbTaTOBBBIICISIOT3HAYHMMBIC I
st pOPMHUPOBAHUSI MUPOBO33PEHUSI OOIIICHAYIHBIEC TIOHATHS
(3aKkoH, TeOpus, MPUHIIUII, TUIIOTE3a, (PaKT, cuCcTeMa, poIece,
9KCIEPUMEHTH/IP. ) ,KOTOPHIEUCIIONB3YIOTCBECTECTBEHHO-HAY YHBIX
yueOHBIX MPeMETax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3THX
npeaMeToB GOPMHUPOBATH MPEACTABICHHE O IIEJTOCTHOW HAyYHON
KapTHHEMUPA,NyHUBEpCaIbHbIeyueOHbIeIeHCTBUS(TI03HABATENbH
bl€,KOMMYHUKATUBHBIE, PETYIATUBHbIE), KOTOPBIE 00ECIEYHBAIOT
bopMHpoBaHe TOTOBHOCTH K CAMOCTOSITEIBHOMY
TUTAHUPOBAHUIO MOCYILECTBICHUIOYY€OHONUICATENbHOCTH.

MertanpeaMeTHbIepe3yabTaTIOCBOSHU00pa30BaTEILHOUIIPOTP
aMMBI 110 XUMHHU OTPAKAIOT OBJIAICHUE YHUBEPCAIbHBIMU
M03HABATEIbHBIMUICHCTBUSIMU,BTOMYHCIIE:

Bazosvimunozuueckumuoeiicmeuamu

1) YMCHUEM HUCIIOJIb30BATH HpI/IéMbI JIOTHYCCKOI'O MBIIIJICHUA
HpI/IOCBOGHI/II/ISHaHI/IﬁZpaCKpBIBaTLCMLICJ'IXI/IMI/ILIeCKI/IXHOHHTHﬁ(BBI
ACIIATH UX XapAaKTCPHBIC ITPU3HAKH, YCTAHABJINBATH B3AUMOCBA3bLC
Apyrumu HOHHTI/IHMI/I), HCIIOJIB30BaTh IIOHATHA JJIA
O6’L$ICHCHI/ISIOT,I[CJIBHBIX(1)8.KTOBI/I}IBHGHI/Iﬁ;BBI6I/IpaTLOCHOBaHI/I$II/IK
PUTCPUNIIIA KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNUYCCKHUX BCIIICCTB u
XUMHWYCCKUX
peaKLII/Iﬁ;yCTaHaBJ'II/IBaTBHpI/I‘{I/IHHO-C.HeI[CTBCHHBIGCBSBI/IMC)K,Z[YO6
BCKTAaMUHN3YUCHUA,CTPOUTHJIOT I/I‘-ICCKI/IepaCCY)KI[eHI/IH(I/IH,Z[YKTI/IBH
bIC,ICAYKTUBHBIC,[T0AHAJIOT I/II/I);ILCJ'IaTBBHBOZ[LIH3aKJ'IIO"ICHPDI;

2) YMCHHUEM IMPUMCHATH B mponecce IIO3HAaHUA



CUMBOJIMYECKHE(3HAKOBBIE) MOJICIH, HCIIOJIb3yeMble B XHMUH,
PeoOpPa30BEIBATHIIUPOKO MPUMEHSIEMbIE B XHMHUH MOJIEIbHbIC

OpeACTaBICHU — XHMHUYECKMM 3HAK (CHUMBOJ  3JIEMEHTA),
xummdeckast opMylia U ypaBHEHUE XUMHUYECKOW PEaKIM — IMPU
perieHuu

y4eOHO-TI03HABATENbHBIX32/1a9;Cy4ETOMITHXMOISTbHBIXIIP €ACTa
BJICHUHBBISBIATE H XapaKTCpUu30BaTh CYHICCTBCHHBLIC IMPHU3HAKH
I/I3yT-IaeMI)IXO6"beKTOB—XHMH‘ICCKHX BCIICCTBUXUMHNYCCKHUX
peakuui;

Bazosvimuuccnedosamenvckumuoeticmeuamu

3) YMEHHEM  HCHOJb30BaTh IIOCTABJIICHHLIE BOIPOCHI B
KaueCTBEMHCTPYMEHTAITO3HAHNS, aTAK)KEBKAYECTBEOCHOBBIITSI(PO
PMUPOBAaHHS  THIOTE3bI  TIO0  TIPOBEPKE  IMPABUIBHOCTH
BBICKa3bIBAEMBIXC YK JICHHIA,

4) IpHOOpeTeHNe OIbiTa TI0 IUIAHUPOBAHHIO, OPTaHU3AlUH |
MIPOBEJICHAIO YUCHUYECKHX KCIICPHMEHTOB. YMEHHE HAOII0aTh 3a
X0-IOM Tpollecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATH €TI0
pe3ynbTaT,popMyIMpoBaTH 000OMICHNS W BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEIEHHOTOOMBITA, UCCIIEIOBAHUSL, COCTABIATHOTUETONPOIETAH
HoMpaboTe;

Pabomoiic ungpopmayueii

5) yMEHHEM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH
UH-QOpMALIMIO  pa3IMYHBIX BUJIOB H  (OpM  TPEACTaBICHUS,
MOJTY9aeMYIOU3Pa3HBIXUCTOYHUKOB( HAYYHO-TIONY I PHASITUTEPATY
paXI/IMI/ILICCKOFOCOIlep)KaHI/IH,CHpaBO‘{HHCHOCO6I/I${,pecprbII/IHTepHe
Ta);

6) YMCHUCMIIPUMCHATbPA3JINIHBICM CTO AbIN3AITPO CBIITPUTIO-NUCK
c U 0T6ope I/IH(bOpMaLII/II/I U COOTBCTCTBYHOIIHUX HOAHHBIX,
HCO6XOI[I/IMBIX JJIA BBITIOJTHCHUSA y‘le6HBIX N TI03HABATCJIBHBIX
BaHaHOHpCHCHéHHOFO THIIA, an06peTeHHe OIIbITa B O6J'IaCTI/I
HCITIOJIb30BAHUS I/IH(I)OpMaL[I/IOHHO-KOMMYHI/IKaTI/IBHHX TCXHOHOFHﬁ,
OBJIAICHUC KyJ'ILTypOﬁ AKTUBHOT'O HUCIIOJIB30BAHUA PA3JIMYHBIX
IIOHMCKOBBIXCUCTCM,

7) YMCHUCM  HCIIOJIb30BATH H  aHAJIU3UPOBATH B IIpomecce
y‘-ICGHOI\/'II/I HCCHGHOB&TCHBCKOﬁ JCATCIIBHOCTHU I/IH(i)OpMaI_[I/IIO (6]
BIINSITHUN
MPOMBIIIJIICHHOCTH,CCIILCKOT! 0X03HﬁCTBaHTpaHCHOpTaHaCOCTOHHH



€OKPYKALEHUTTPUPOTHONCPEIBL;

YHueepcaﬂbemurcommynukam UGHBIMUOCHCIMEUAMU

8) yMeHHeM3a1aBaThBOTPOCHI(BXO0IeIUaI0Tal/ WU UCKYCCUH)
IO CylecTBy oOCyXkJgaeMoil Tembl, (HOpMyIHpOBaTh CBOM
IPEI0KEHUSIOTHOCUTEIbHOBBIIOJIHEHUSIIPEATI0KEHHON3a/1au 1

9) npuobpeTeHne OIIBITA Mpe3eHTaIun pe3yabTaToB
BBIIIOJIHEHUSIXMMUYECKOTO JKCIIEpUMEHTa (71a00paTOPHOIo OIIbITa,
1a00paToOpHONPAOOTHITIONCCIIEIOBAHUIOCBOUCTBBEIIECTB,y4EeOHOTOIT
poeKTa);

10) 3aMHTEPECOBAHHOCTh B  COBMECTHOM CO  CBEPCTHHKAMH
M03HABaTEIbHON U UCCIIEN0BATENBCKOM ESATENbHOCTH TP PELIEHUN
BO3HHUKAIOMIMX MpoOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB U
COTJIaCOBAHUSTIOZUITUH(0OCYKIEHHU 1,00MEHMHEHUSMH, KMO3TOBBI
CIITYPMBINHUIP.);

Yuueepcansnvimupezynamusnoimudeiicmeuamu

11) yMEHHUEM CaMOCTOSTEIBHO ONPEACIIATE LIEIN
NesITeNbHOCTH, IJITAHUPOBATh,0CYLIECTBIIATh, KOHTPOJIUPOBATHUIIP
MHEO0OX0IMMOCTH KOPPEKTUPOBATH CBOIO ACSTEIbLHOCTD,
BBIOMpaTh HanboaeedPpPpeKTUBHBIC CIOCOOBI pEIICHNST YICOHBIX 1
MO3HABATEJbHBIX 33/1a4, KOPPEKTUPOBATD MPEI0KEHHBIN aqrOPUTM
NENCTBUI NPH BHIIOJIHEHUH 33IaHUI C YUETOM MOTY4EHUS] HOBBIX
3HaHUM 00 U3y4aeMbIX0OBbEKTaX—BEIIECTBAXUPEAKITUIX;

12) yMEHMEM HCIOJNb30BaTh M  AHAIU3UPOBATH  KOHTEKCTHI,
npe/iaraeMbleBY CIIOBUU3aJaHUH.

IIpeameTHbiepe3yabTaThI

B cocraBe npeMeTHBIX pe3ysbTaToB 10 OCBOCHUIO
0053aTeNBHOT0 COJePAKAHUS, YCTAHOBIEHHOTO JAHHOW TPUMEPHOM
paboueil mporpaMMoii, BBIJIENISIOT: OCBOCHHbIE 00yUYarOIUMUCS
Hay4HbIe
3HaHUS,YMEHUANCIOCOOBI IeHCTBUM, CTIeU (U ECKUE UTSTIPEIMET-
HOM061acTH«XUMUSY,BUIBLACATEIbHOCTUIIONONYYEHUIOHOBOT03
HaHMs, €ro MHTEPIIpEeTALUH, IPeoOPa30BaHUI0 U IPUMEHEHUIO
BPA3IMYHBIXY4€OHBIX HIHOBBIXCUTYALISAX.

[IpenmeTHbie pe3ynbTaThl IPEACTABICHBI 110 T0J1aM 00y4YeHUs
HOTPaXKaIOTCPOPMHUPOBAHHOCTHYOOYUAIOIIMXCACIEAYIOIUXYMEH
uit:



SKJIACC

1) packpbl8ambCMBICIT  OCHOBHBIX ~ XHMHWYECKHX MOHSATHUM:
aTOM,MOJIEKYJIa, XUMUYECKUIIIEMEHT, IPOCTOEBELIECTBO,CII0KHO
€BEILECTBO, CMECh, BAJIECHTHOCTb, OTHOCUTENIbHAS AaTOMHAs U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIAIpHAs
Macca, MaccoBas JOJA XMMHYECKOTO SJIEMEHTAa, MOJIAPHBIN
00BEM,
OKCH/[I,KHCIIOTA,0 CHOBAHUE,COJIb, JIEKTPOOTPULIATEIBHOCT,CTEIE
HBbOKHUCJICHUS, XUMHUYECKas peakuus, TeraoBo dddexr
peakiuu,kinaccuuKkalys peaxkiuid, XUMHUUYECKas CBs3b, PacTBOD,
MaccoBasgJOJISIBELIECTBABPACTBOPE;

2) uanrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX
TTOHATHHA(CM.T1. | )UIPUMEHATBITUTIOHSATUSTIPUOTCAH UMBEIIECTBHUHX
NPEBPALLECHUI;

3) ucnonb306ambXUMHYECKYIOCUMBOJIMKYIICOCTaBICHUSIPOP
MYJIBEIIECTBUYPABHEHUNX IMUYECKIX PEAKIIHIA;

4) onpedensaimbBaICHTHOCTHATOMOBIJIEMEHTOBBOMHAPHBIXCOET
UHEHMSX; CTEeNeHb  OKUCJIEHHS  JJEMEHTOB B  OMHApHBIX
COEIMHEHUAX;; IPUHAIIIEKHOCThBEIIECTBKONPEIEIEHHOMYKIIACCYC
oelMHeHuN 1o GhopMysaam; BUJI XUMHUYECKON CBsI3U (KOBaJeHTHAs
Y MOHHAs )BHEOPTaHUYECKUXCOCTMHEHUSIX

5) packpvieamsv cmblca  Tnepuoandeckoro 3akona J[. W.
MenzeneeBa: 1eMOHCTPUPOBATHIIOHUMAHUEIEPUOITYECKOW3aBUCHM
OCTHCBOMCTB XHMHYECKHX OJJIEMEHTOB OT WX IIOJIOKEHHS B
NEPUOUMYECKON CHCTEME; 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
MIOCTOSIHCTBACOCTAaBa, ATOMHO-MOJICKYJSIPHOTO YUYCHHsS, 3aKOHa
ABoranpo; onuceléamev U XApaxKmepuz08amv TAOIHUHYIO
dbopMy TEPUOIUYECKONCHCTEMBl XHMHUYECKHX  3JEMEHTOB!
pa3nuyaTth TOHATHS — «JIaBHasnoArpynmna (A-rpymnma)» H
«mobounas moarpynna (b-rpymma)», wmanble U OojblIne
NEepUOAbl; coomHocums OOO3HAUYEHUs, KOTOPBIEMMEIOTCS B
tabmune «[lepuoauueckas cucteMa XMMUYECKUX 351eMeHToB /1. 1.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMK CTPOECHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (coctaB " 3apsn A7pa,
00111eeYHCII03IEeKTPOHOBHPACTIPEACICHUEUX TTOIEKTPOHHBIMCIIONAM);

6) KraccuguyuposamsXUMUIeCKHEIIeMEHThI;HEOPraHNUYeCKue
BEIIECTBA; XMMHUYECKHE peakiuu (10 YHUCIy M COCTaBy



y4acTBYIOIIMXBPEAKIIMHUBEILIECTB,TOTETIOBOMYI(PDEeKTY);

7) Xapakmepuzo8ams(0ONUCbLIEAMb)OOINEXUMHUIECKUECBOMC
TBa BELIECTB pa3IMYHBIX KJIACCOB, IOATBEp)KAAs OIUCAHHE
IpUME-paMU  MOJIEKYJISIDHBIX ~ YPaBHEHMIl COOTBETCTBYIOIIMX
XUMHYECKUXPEAKLHI;

8) npocHo3uposamv CBONCTBA BEILECTB B 3aBUCUMOCTH OT UX
KAayeCTBEHHOTO COCTAaBAa; BO3MOXKHOCTH NPOTEKAHUS XMMHYECKUX
npe-BpallleHU i Bpa3IMYHbIXYCIOBUSX;

9) 8bIYUCIAMBOTHOCUTEIHHYIOMOJIEKYISIPHYIOMMOJISIPHYIOMAace
BIBEIIECTB;MACCOBYIOI0IIOXUMUYECKOT 03JIEMEHTanopopmyrecoe
JTMHEHMSI;MacCOBYIO0IIOBELIECTBABPACTBOPE;IPOBO-TUTHPACUET
BINIOYpPaBHEHUIOX UIMUUECKOMPEaKIHH;

10) npumenameo OCHOBHEIE onepanuu MBICIMTEIIBHON
NEeSTETPHOCTH — aHalM3 W CHHTE3, CpaBHEeHUE, 0000IIeHue,
CHCTEMATHU3ALINI0, KJTACCU(UKAIIUIO, BBISIBICHUETPUYNHHO-CIIE/ICTB
€HHBIXCBS3eW—UIs1 U3y4EHUsS] CBOMCTB BEIIECTB MU XUMHUYECKHX

peaKIuii; €CTECTBCHHO-HAYYHBIEMETO TBITIO3HAHUS—
HaOJTI0/IeHUE, I3MEPEHHE, MOICTUPOBAHIE, IKCTICPUMEHT(PeaTbHBIHN
MBICJICHHBIH );

11) cnedosams TIpaBUIIaM TOJB30BAHUST XUMUYECKON TOCYIOU
nIabopaTOpHBIM  000pYyJIOBaHMEM, a  TakkKe  IpaBUiiaM
00panIeHUSCBEIIECTBAMHUBCOOTBETCTBHHCUHCTPYKIIUSIMUTIOBBITIO
JTHEHUI0Ja00PaTOPHBIXXUMUYECKUXOITBITOBIOIIOYYCHUIOUCOOUD
AQHMFIOTa3000pa3HBIXBEIIECTB(BOIOPOIAUKHUCIOPO/IA),IPUTOTOBIIC
HUIOPACTBOPOB C ONpPECIEHHON MAaccOoBOW J0Jiel pacTBOPEHHOTO
BCIICCTBA;  IUIAHUPOBaTh M TNPOBOJAUTH  XUMHYECKUE
AKCTIIEPUMEHTHI MTOPACTIO3HABAHHMIO PACTBOPOB IIENIOUEH M KHCIIOT C
HIOMOIIBIO
HHIUKATOPOB(JIaKMyC, peHOI( TaICHH, METUITOPAHKHUIP.).

IKJIACC

1) packpvi6amvCMbICIOCHOBHBIX ~ XUMHMUYECKHX  IOHSATHI:
XMUMHMUYECKUN DJJIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, AaHUOH,
IIPOCTOEBEILECTBO,CII0KHOEBEIIECTBO,BAJIEHTHOCTD, IEKTPOOTPH
LATEIBHOCTh, CTENEHb OKHUCIIEHUS, XHMMMUYECKas peakLus,
XUMUYECKAsCBA3b, TEMIOBOH 3(h(eKT peakiiu, MOJb, MOJISPHBIN
00béM, pacTBop; JJIEKTPOJIMTHI, HE3JIEKTPOJIUTHI,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMS, peakIMd HOHHOTO oOMeHa,



oOpaTtumble u HeoOpaTHMbIe
PEAKLUK,0KUCIUTEIbHO-BOCCTAHOBUTEbHBICPEAKIIUU,0KUCIIUTEb, B
OCCTaHOBUTEIIb, OKHCIEHUE M BOCCTAHOBJIICHUE, aJUIOTPOIIMS,
aM(pOTEPHOCTh, XHMHUCCKASCBS3b(KOBAICHTHAS, HIOHHAS, METAJIIIN
yeckas), KpUCTAJUIMUecKas peleéTKa, KOppo3us METalljIoB,
CIUTaBBI;CKOPOCThXUMUYECKONPEAKIIUHU, TPEACTBHOAOYCTUMASKO
nuentpanusa(I11K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX
TTOHATHHA(CM.T1. | )UTIPUMEHATHITUTIOHATUSATIPHOTTCAHUHUBEIIECTBUNX
NPEBPALLCHUI;

3) ucnonb306ambXUMHUECKYIOCUMBOJIUKYUIICOCTaBICHUSIPOD
MYJIBEIIECTBUYPABHEHUNX IMUYECKIX PEAKIIHIA;

4) onpedensimv ~ BAJEHTHOCTb W  CTENEHb  OKUCIICHUS
XUMUYECKUXAIEMEHTOBBCOCIMHEHUAX PA3TNIHOTOCOCTaBA; lIPUHA
JUIS)KHOCTBBEIIECTB K OINPEIENEHHOMY KJIAacCy COEIMHEHUM 110
dbopMmynaM; BHAXMMHYECKOM CBs3M (KOBAJICHTHAs, HWOHHAS,
MEeTaJUTHYECKast) B
HEOPraHNYeCKUXCOETMHEHUX ;3apAIMOHAIOXUMUYECKOOopMY T
€;XapaKkTepCpeIbIBBOIHBIXPACTBOPAXHEOPraHUUECKUXCOECTUHEHH
1, TUITKPUCTAJNINYECKOMPEIETKUKOHKPETHOTOBEILIECTBA,

5) packpvleams cmvicl Tiepuoauyeckoro 3akona [, U.
MenpeneeBa u JNEMOHCTPUPOBATH ero MNOHUMAaHUE:
ONUCHLIBAMBUXAPAKMEPUI0BAMbTAOTUYHYIO bopmy
MIEPUOANYECKON CUCTEMBI
XUMHYECKHUXDIIEMEHTOB: PA3INYaThIOHATUA KT JIaBHAS IO ATpyTIa(
A-rpynma)» u «nobounas noxarpynmna (b-pymma)», maneie u
OO0JIBIIUETIEPHOIBI;COOMHOCUMbOO03HAYCHH S, KOTOPHIEUMEIOTCSIB
MEePUOJUYECKON Talyuile, C YHUCIOBBIMH XapaKTEepPUCTUKAMHU
CTPOEHUSATOMOBXUMHUUYECKUXIIEMEHTOB(COCTaBU3aPA IS APa,001]
€EYMCIIO 3JIEKTPOHOB M PACHpPElEIeHUE HX IO 3JIEKTPOHHBIM
CII05IM);00bACHAMbOOIINE3aKOHOMEPHOCTUBU3MEHEHUHCBOIICTB)
JIEMEHTOB M HUX COEIMHEHUI B Mpelenax MalblX [EPUOJOB H
[JIaBHBIX MOArPYIICYYETOMCTPOECHUANXATOMOB;

6) KraccuguyuposamsXUMHIECKUEIIEMEHThI;HEOPTaHUYECKHE
BEIIECTBA; XHMHYECKHE peakuuu (M0 YUCIy U COCTaBy
Yy4aCTBYIOIIUXBPEAKITUUBEIIECTB,IOTETNIOBOMYI (P DEKTY, TOU3MEH
CHUIOCTENICHENOKHUCICHUSIXUMUYECKUXAJIEMEHTOB);



7) Xapaxmepuzoeamu(Onucvl6ams)OOIMEXUMUYECKUECBOMCTBA  BELIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEpPXKIAs  OMUCAHHWE TPHUME-paMH  MOJEKYJISPHBIX W  HMOHHBIX  YpPaBHEHHH  COOTBETCTBYFOIIHMX
XUMHUYECKUXPEAKLIN;

8) cocmasnsambypaBHEHUANIEKTPOJIUTUIECKOMIMCCOLMALIMUKUCIIOT, IIEN0Yeld M CoJiell; MOJHble WU
COKpaII€HHBIE YPAaBHEHUS PEaKIMHUOHHOTOOOMEHA;ypaBHEHUAPEAKIIHIA, TOATBEPK AAFOIINX CYIECTBOBAHUE
TeHETHUYECKOM CBS3U MEXY BEIIECTBAMH Pa3INYHBIXKIIACCOB;

9) packpvieamvbCyIHOCTbOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUI MOCPEJCTBOM  COCTAaBJICHHS
AIIEKTPOHHOTO OajaHca ITUXPEAKIINN;

10) npoeHo3upoeamsCBONCTBA BEIIECTB B 3aBHCHMOCTH oT
HUXCTPOCHHUS;BO3MOKHOCTUIIPOTEKAHUSXMMUICCKUXIIPEBPAIICHUMBPA3INIHBIXYCIIOBHSIX;

11) 8b14UCAMBOTHOCUTEIBHYIOMOJIEKYIISIPHYIOMMOJISIPH yIOMACChHIBEIIECTB;MACCOB Y0100 XUMHUECKOTO
AIIEMEHTAIO (POP-MYJIeCOeANHEHH;MaCCOBYIOOTIOBEIIECTBABPACTBOPE; IIPOBOIUTHPACUETHIIOYPABHEHUIOX U
MHUYECKONPEAKIIH;

12) cnedosams npaBUiaM MOJIb30BAHUS XUMUYECKOH MOCY101 Mi1abopaTOpHBIM 000pYyI0OBaHUEM, a TAKKE
TIpaBUIIaM
00paIleHNsCBENECTBAMHUBCOOTBETCTBUMCHHCTPYKITMSIMHTIOBBITIOTHEHHIOIA00 pATOPHBIXXUMHUIECKIUXOITHITO
BIOTOTYYCHUIONCOOMPAHUIOTa3000pa3HBIXBEIIECTB(aMMUAKANYTIIEKUCIIOTOrasa);

13) nposooums peakuuy, MOATBEPKAAIONINE KaYECTBEHHBIN CO-CTaB Pa3MUHBIX BELIECTB: PAacIO3HAaBaTh
ONBITHBIM ~ TyTéM  XJopua-Opomua-,  woawa-,  kapOoHar-,  docdar-, CcwIMkKaT-,  Cyiabdar-,
THJIPOKCH/I-HOHBI, KATHOHBIAMMOHASTHIO HBIM3YI€HHBIXMETAJIO B, IPUCY TCTBYIONTHEBBOIHBIXPACTBOPAXHEOPTa
HUYECKUXBEIICCTR;

14) npumensims OCHOBHBIE OIEPALlMM MBICIUTEIBHOU JEATEIbHOCTH — aHAJIW3 M CUHTE3, CPaBHEHHE,
00001IeHNnEe, CUCTEMATU3AIHIO,BRISBIICHHE TMPUYUHHO-CIICJICTBEHHBIX CBSI3€M — I W3YYEHHUSCBOWCTB
BEIIECTB W XMMHUYECKUX PEaKIU;,; €CTeCTBEHHO-HAYYHBIEMETO IbI TO3HAHUS — HAONIOZCHUE, U3MEpPEHUE,

MOJENTUPOBAHNE,IKCIIEPUMEHT(PEalbHBIUMBICTICHHBIH).

CONEP)KAHUEYYEBHOT OITPEIMETA«XUMU»ITOT'OJAMU3YYEHUA
SKJIACC

HepBOHa‘l AJTbHBICXUMHYCCKHECITIOHATH A

[Ipenmer xumuu. Ponb xumun B sxu3HM yenoBeka. Tena u BeniectBa. dusndeckrie CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BeniecTB. [IoHATHE 0 METO/1aX O3HAHKS B XUMHUU. XUMHS B
cucteMeHayk. HucteieBemectBancMec. CriocoObIpa3ieieHUsICMECEH.

ATOMBI U MOJICKYJIbI. XUMHUUYECKUE dIeMeHThI. CUMBOJIBI XUMHUYECKHUX 371eMEHTOB. [IpocThie 1 ciioKHBIE
BEIIECTBAa. ATOMHO-MOJICKYJIIPHOCYYCHHE.

Xumuaeckas popmyia. BaeHTHOCT aTOMOB XMMHUYECKUX
3JIEMEHTOB.3aKOHIIOCTOSIHCTBAacocTaBaBeliecTB. OTHOCUTENbHAsiaTOMHAs Macca. OTHOCUTENbHAS MOJIEKYJISIpHAst
Macca. MaccoBasgIoIIX UMHYECKOTr03IEMEHTABCOEIMHEHUH.

OU3NMYECKUEMXUMUUYECKUESBICHUS. X UMUYECKaspeaKIIUANEEPU3HAKU. 3aKOHCOXPAHEHUAMACCHIBEIIECTB. X UMU
yeckueypaBHeHus. Kinaccudukaiys XuMUIeCKIX peakinii (COeAMHEH S, pa3I0KeHNUS,3aMEICHNS ).

XUMUYECKUH KCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCYI0H, C MpaBUiIaMu padoThI B 1aO0paTopuu U
npuéMamu o0parieHusciadopaTopHBIMOOOPYAOBAHUEM ;U3YIEHUENOTTUCAaHNE(PUINIECKIX CBOMCTB 00pasiioB
HEOPraHMYECKHUX BEIECTB;
HaOmoIeHNepU3nYecKuX(TIaBICHUEBOCKA, TASHUEIb/1a,pAaCTUPAHNECAXapaBCTYIKe, KUTICHUEUKOH ICH IS
BO/IbI ) UXUMUYECKUX(TOPEHUECBEYH, TPOKATMBAHUE METHOM MPOBOJIOKH, B3aNMOICUCTBUE Mela CKUCTOTOH)
SIBJICHUH, HAOMIO/IEHNE U ONMCaHUE PU3HAKOB
NPOTEKAHUSIXUMUYECKUXpeaKIni(pa3noxkeHrnecaxapa,B3auMoIeHCTBIECEPHOMKUCIOTHICXIIOpUAOMOapHsi,pa3
noxxenueruapokcunamenu (I1) mpu HarpeBanum, B3anMoielcTBHE xkene3a ¢ pactBopom comumenu(Il));
W3Yy4eHHEe CIIOCOOOB pa3JiesieHus cMecei (¢
MTOMOIILIOMarHUTa, QUIBTPOBAHUE, BBITTAPUBAHKE, TUCTHIUISINS, XpOoMaTo-rpadus ), IPOBEeICHUE OUYNCTKH
MTOBapEHHOM COJIM; HAOIIOIEHUE UOMKICAHUE PE3yIbTaTOB MPOBECHHS OIBITA, HILTIOCTPUPYIOIIET0 3aKOH
COXpaHEHUs MaCChl; CO3JaHUe MOJIENei MOIeKy (IapOCTePKHEBBIX).



BakHeiiluenpeacTaBUTe THHEOPraHHYECKHXBELECTB

Bo3nyx — cmech rasos. Cocras Bo3ayxa. Kuciopox — anemeHT unpoctoe BemectBo. Haxoxenue kuciopoaa
B TIpupojie, hu3mdeckuenxumMmmuiaeckuecBorcTra(peakipuropenus ). Oxkcunsl. [ Ipumenenne kucinoposa. CriocoObt
HOJIyYEHUs KUCIIOPO/ia B J1a00paToOpHUUUIIpOMbILIEeHHOCTUH. KpyroBopoTkuciiopoaasnpupoae.O30H—
AJUTOTPOIHAIMOAN(PUKAIUSAKUACTIOPOIA.

TennoBoit 3 peKT XUMHUUECKON PeaKkny, TEPMOXUMUYECKAEYPABHEHHS, IK30- M SHI0TEPMUUECKUE
peakuuu. TormmBo: yross
UMeTaH.3arpsA3HeHNEeBO3/1y X,y CHIICHUETIAPHUKOBOT 03 (heKTa, pa3pyeHHE030HOBOT OCIIOS.

Bonopon — snemeHT 1 poctoe BemecTBo. HaxoxkaeHne Bogopoaa B Ipupoie, pru3ndecKre 1 XUMUYECKHe
CBOICTBA, MPUMEHEHHUE,CIIOCOOBINONyYeHNT. COCTaBKUCIOTUCOIEH.

KonnuaectBo Bemecta. Monb. Monsiprast Macca. 3akon ABoraipo. Mossipabiii 00bEM ra3oB. Pacuétsl mo
XUMHYECKUM YPABHEHUSM.

@usnueckue cBOWCTBA BOJbL. Boja kak pactBopurens. PactBopel. HackleHHbIE M HEHACHIIICHHBIE

pactBopsl. Pacmeopumocmvéeuyecms 6 600e. .MaccoBasi 101 BEIIECTBA B PacTBOPE.
XumunueckuecBoicTBaBo/bl. CocraBocHOBaHHN. PosibpacTBOPOBBIPHUPOIEHBKU3HUYENOBEKa. KpyroBopoTBOABIBIID
upo/jie.3arpsi3HeHNEeNPUPOIHBIXBOA. OXpaHAUOYHUCTKAIPU POTHBIXBO/.

Knaccudukanust Heopranndeckux coeaunernid. Oxcupl. Kimaccudukanust oKCHA0B: coseoOpasyromime
(OCHOBHBIE,

KHCIIOTHBIE, aM(poTepHbIe)uHecoaeo0pasyommune. HomenknaTypaokcuioB(Mex 1yHapoAHasuTprBUanbHas ). uznue
CKHeNXUMHUuyeckrecBoiicTBaokeu1oB.Ilonyuenue.

OcHoBanus. Kinaccuduxaiys ocHOBaHUi: ENOYHN U HEpacTBOpUMbIE 0cHOBaHUs. HomMeHKI1aTypa ocHOBaHUM
(MexxayHapoIHas UTpuBHaNbHas). OuU3nUecKre U XMMUYECKHe CBOMCTBA OCHOBaHUM.IlomydeHeocHOBaHUIA.

Kucnorsr. Knaccupuxanusxucior.Homenknarypaxkucior(Mex 1yHapoAHasuTpruBUanbHas ). Ouznuecku enx uMua
€CKuecBoMCTBa KUCHOT. P aktuBHOCTH MeTaiioB H. H. bekerona. [TonyueHuekucnor.

Comu. HomenknaTypa coseit (MeXayHapoHas ¥ TpUBHAIbHAS ). DU3UYECKUE M XUMUUECKHE CBOWCTBA COJICH.
CrnocoOBblI TOTy4eHHSACOTIEH.

I'enernyeckas CBA3b MEXKAY KIACCAMHA HEOPTaHMYECKUX COCTUHEHUM.

XUMHUYECKUH SKCIIEPUMEHT: KaUECTBEHHOE ONPEJEICHUE CONEPKAaHUA KHCIOPOJa B BO3AYXE; OIyYCHHUE,
co0upaHue, paclio3HaBaHUENH3YyUYEHHECBOWCTBKUCIOPO/a; HAOII0AEHUEB3aUMOIEHCTBHS BEILIECTB € KUCIOPOIOM
1 yCIIOBHS BOSHUKHOBEHHS U
HpeKpaIleHuAropeHusI(1oxapa);03HaKoMIeHuecoOpa3iaMMOKCH 10 BUOITM CAHUENXCBOICTB;[10JTyYeHUE,COOUP
aHMe,paclo3HaBaHUENN3y4eHUE CBOWCTB BOJIOPO/a (TOpeHue); B3auMo ielcTBUe Boiopoa ¢ okcunoM meau(1l)
(BO3MOHO MCIOJIb30BAHKUE BUIEOMATEPUATIOB);
Ha0JII0/IeHNe00pa3LI0BBEILECTBKOINYECTBOM | MOJIb;UCCIIEJ0BAHUEOCOOCHHOCTEN PACTBOPEHHUS BEILIECTB C
Pa3IMYHON pacCTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM JOIEHPACTBOPEHHOTO
BELIIECTBA; B3aUMO/ICHCTBUE BO/IBI C METAIIAMH (HATPUEM U KallbLiieM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); OTIPEIeJIEHUE PACTBOPOB KUCIIOT U LIEJIOUEH C HOMOIBIO HHIANKATOPOB; UCCIEI0BAHNE
00pa3L0B HEOPTaHUYECKHUX BEILIECTB
Pa3-JINYHBIXKIIACCOB;HAOI0 I HUEU3MEHEH U OKPACKUMHIUKATOPOBBPACTBOPAXKUCIOTHUILEI0YEH;U3yUeHUEB
3anmoieiictBusiokcu-na meau(1l) ¢ pactBopom cepHO KUCIOTHI, KUCIOT ¢ METaJNIaMU,peaKInii
HEUTpaIN3aLH1; I0Jy4YeHHE HEPACTBOPHMBIX
OCHOBAHHM,BBITECHEHUEO0 JHOTOMETAIIaAPYyr MMU3PAcTBOPACOIIN ; PELIEHUEIKCIIEPUMEHTAJIbHBIX3aJauIOTEME
«BaykHeNMeKI1acChIHEOPraHMYECKUX COE TMHEHNID) .

IlepnoanveckuiizakonunepuonyeckasgcucreMaxumudeckuxyiementos/[.M.Menneneesa. Ctpoenn
€aTOMOB.
XumnyeckasncBsi3b. OKHCIUTENIbHO-BOCCTAHOBATEIbHBICPEAKIHA

[TepBbie MOMBITKY KIaccUPUKAIMU XUMUYECKUX 3JIeMEHTOB. [IoHATHE O TpyNIax CXOTHBIX 3JIEMEHTOB
(11e104HbIE U MIEIOYHO3EMENBHBIE METAILIbI, FaJOr€Hbl, THEPTHBIE ra3bl. DJIEMEHTHI,
KOTOPBICOOpa3yroTaM(OTepHBICOKCHIBIMTUAPOKCH/IBI.

[Mepuonmueckuiizakon. I lepuoamueckascucremaxumuueckuxsnementoB 1. 1. Menneneesa. Buast Tabnuiipt
«Ileproanueckascucrema XumMu4yeckux 3eMeHToB [l . 11 . Menaeneesay . [lepuoab! urpymmnsl . Ou3nyeckuit
CMBICJI TOPSAZKOBOIO HOMEPA, HOMEPOB MEPU-OAAUTPYTIIIBIAIEMEHTA.



CtpoennearomoB.CocraBaToMHbIXs1Aep.M30T0MBL. D1eKTPOHBL CTpOCHHE 3IEKTPOHHBIX 000I0YEeK aTOMOB
nepBbIX 20 XUMUYECKHX3IEMEHTOB nepuoandeckoil cucremsl Jl. . MenzeneeBa. XapakTepucTuka XMMHYECKOTO
3JIEMEHTA T10 €r0 MOJIOKEHUIO B iepuoauueckoncrucreme/l.MI.Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS payca aTOMOB XUMUYECKUX
3J1e-MEHTOB,METAJUINYECKUXUHEMETAININYECKUXCBOWCTBIIOTPYIIIIAM U NIEPUOiaM. 3HaUYEHUE IEPHOTMUECKOTO
3aKOHA U NIEPUOJUYECKONCUCTEMBIXUMUYECKUXIIEMEHTOB I pa3BUTUs i HayKunpaktuku. J[.1.MenneneeB—
YUEHBIMUTPAKAAHUH.

3H6KTpOOTpI/IIIaTeJII)HOCTBXHMH‘ICCKHXBHGMCHTOB.XI/IMI/I‘IG-CKEUI CBA3b (I/IOHHaH, KOBAJICHTHAA IOJIApHAA 1
KOBaJICHTHasA HGHO-JIFIpHaﬂ). CreneHnb OKUCIEHHUS. OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITGJII)HbIepeaKIII/II/I. Hpoueccm
OKHCJIEHUS U BoccTaHoBIeHHS. OKUCIUTENN HBOCCTAHOBUTEH.

XUMHYECKUH SKCTIEPUMEHT: N3yUeHHE 00pa3IoB BEIIECTB
METaJI-JIOBUHEMETAIIOB;B3aUMO IEH CTBUET U APOKCU JAIMHKACPACTBOPAMUKHU CIIO THILIEIOYEH ; IPOBEICHUEOTIBI
TOB,WJUTIOCTPUPYIOIUXTIPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIbHBIX peaKHI/II\/'I
(ropeHue,peakiuupasnokKeH!s,COeJUHEHNS).

Me:knpeIMeTHBIECBSI3H

PeanmzanusmexmpeIMeTHBIXCBA3CHTTPUN3YUEHUMXUMHUB 8 KJIacCe OCYIIECTBISIETCS Yepe3 HCIOIb30BaHNE
Kak OOIIMX €CTECTBCHHO-HAYYHBIX TIOHITHIA, TaK M TIOHATHH, SBIISIOMIAXCS
CHCTEMHBIMHUUISOTIETbHBIXIPEIMETOBECTECTBEHHO-HAY YHOT OITHKJTA.

OOmIre ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DAKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CHHTE3,
KJ1accu(UKaIus, MepruoAnIHOCTh, HAOII0IeHUE, SKCIICPUMEHT, MOJICTTUPOBAHHE,
M3MEpEHHUE, MO/ICb, IBJICHHE.

Om3uKa:MaTepus,aToM, IEKTPOH,IPOTOH, HEHTPOH,HOH, H30TOII, PaJHOAKTHBHOCTH, MOJIEKYJIa,
ANEKTPUYECKUH 3aps,
BEIECTBO,TEN0,00bEM,arperaTHOECOCTOS HUEBEIECTBA, a3, hU3NYECKUEBEINYNHBL, € TUHUIBIN3MEPEHHSI, KOC
MOC,IJTaHeThI,3B€3/1b1, COTHIIE.

buonorus:horocuntes,qprxanue,ouocdepa.

['eorpadmst: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIC
MOPO/IBI,T0JIE3HBIEUCKOTIaEMbIE, TOTIITMBO,BOIHBIEPECY PCHI.

IKJIIACC

BemecTnonngnquKaﬂpeaKunﬂ

[lepuonnueckuiizakon.llepuoanueckascucremaxumuyeckuxanementoB J[. 1. Menneneesa.
CtpoeHnearoMoB.3aKOHOMEPHOCTUBU3MEHEHUMCBOMCTBXUMUUECKMX AJIEMEHTOBIIEPBBIX TPEXTIEPHO 10 B, KAITH ST, KaJT
BIMSIMUXCOCTUHEHUUBCOOTBETCTBUHCIIOIOKEHUEMAIEMEHTOBBIIEPUOIUUECKONCHCTEMEUCTPOSHUEMXATOMOB.
CTpoeHueBeIeCcTBa: BUIBIXUMIUUECKONCBSI3H. T UITBIKPUCTAITHYECKMX PEIIETOK,3aBUCUMOCTHCBONCTBBEIECTBAOTT
UMAaKPUCTALTHICCKONPEIETKMUBUIAX IMUYECKONUCB3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
BeIECTB(MEeXIyHapoAHAIUTPUBUATIbHAS ). XMMIYECKUECBONCTBABEILIECTB,0 THO CALITUXCAKPA3TUYHBIMKIIACCAMH
€OPraHNYECKUXCOCTUHEHUH, TeHETHIECKAsICBI3bHEOPTaHNUECKMXBEILIECTB.

KnaccudpukanusaxuMudecKuxpeakuinopa3mnyHbIMIPHU3HAKaM (TI0 YHUCITY ¥ COCTaBY yYaCTBYIOLIHX B
PEaKIMHU BEIIECTB, M0 TeTI0OBOMY 3(PQEKTy, 0 U3MEHEHHIO CTETIEHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, TI0 YUACTHIO KaTaau3aTopa). DK30-UIHI0TePMUUECKUEPEAKIINH, TEPMOXUMUYECKUECYPABHEHHS.

[onsitue o ckopocT xuMuueckoit peakiuu. [losTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEAKIHAX.
ITonsatue 0 TOMOTEHHBIX H reTepOTeHHBIX peaKusx. Tlonsmue o XUMUYECKOM
pasnosecuu. Pakmopwl, BIUAIOUWUEHACKOPO CIbXUMUYECKOUPEeAKYUUUNONOHCEHUEXUMUYECKO2OPABH
oeecusl.

MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI
(2TEKTPOHHBINOATAHCOKUCIUTETbHO-BOCCTAHOBUTETHHOUPEAKIINH ).

Teopust 31eKTPONUTHUECKON TUCCOLMALINU. DINEKTPOIUTHI U
He3eKTpoIuThl. KaToHbI,aHMOHBL. MeXaHU3M/IUCCOLMALIMUBEIIECTB C PA3IMUYHBIMU BUAAMU XUMUYECKOM CBS3U.
Crenens muccormarui. CUIbHBIEHCIA0BIEATIEKTPOIUTHL.



Peakimu nonHoro ooMeHa. Y cioBust HPOTEKAHUS PEaKkLii HOHHOTO 0OMEHa, MOJTHbIE i COKPAIIEHHBIE
MOHHbIE ypaBHEHUS peakuuil. CBOICTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE IPE/ICTABICHUIN00
ANEKTPOIINTUYECKON Jucconanuy. KauecTBeHHbIE peakuu HauoHbl./lonamueo2uoponuzeconeu.

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB HHEMETAIUIOB(IpaduTananimasa),cioKHbIXBEIIECTB(XJIOpUIaHATPHS); HCCICTIOBAHUE
3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEeakIMUOT BO3JCHCTBHS Pa3IMIHBIX (PaKTOPOB; UCCIIE0BAHUE
3IIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCA TUCCOLUALIMY KUCIIOT,
11e104eicoIe( BO3MOKHOKMCIIOJIb30BaHUEBU IEOMATEPUAIIOB ) ;IPO-BEIEHUEOTIBITOB, ULTIOCTPUPYIOLUXIIPU3
HAKHTIPOTEKAHUSPCAKIIMTHOHHOT00OMeHa(00pa30BaHUEOCAIKA, BBIICTICHIETa3a,00pa30BaHKe BOJIBI); OIBITOB,
WUTIOCTPUPYIOLIUX ITPUMEPDI OKHCIIU-TEIbHO-BOCCTAHOBUTEIbHBIX peakluil (TOpeHne, peakiiuy pa3iokKeHus,
COCJIMHEHHMS ); pacliO3HABAHUE HEOPTaHMYECKHX BEIIECTB CIIOMOIIBIO KAUeCTBEHHBIX PEaKIMii Ha HOHBI;
pelIeHre FKCIIEPUMEHTANIbHbIX3a/1au.

HeMeranabinuxcoeAnHeHUS

OOmast xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETIEHU OKHCIIECHHUS.
Crpoenue n pU3MIECKUECBONCTBANIPOCTHIXBEIIECTB—TaTOTeHOB. XMIMUUECKUECBOMCTBA
HanpuMmepexiopa(B3auMoAelicTBUECMEeTallIaMu, HEeMETallaMu, ienoyamu ). Xia0poBo1opo. CossiHasi KUCIIOTA,
XUMHAYECKHE CBOMCTBA, MOIYUYCHUE, TPUMEHEHHE. J[elicTBIE XJI0pa U
XJIOPOBOIOPOAaHA0pTraHN3MueNIoBeKa. BaxHe e X 1opuIbIMXHaX 0K IEHUE BIPUPOIE.

OOmast xapakTepucTHKa 37eMeHToB VIA-rpynmbl.
Oco0eHHOCTUCTPOEHUSIATOMOB,XapaKTePHBIECTETIEHN OKHUCIICHUSL.

Crpoenuenpr3nuecKknecBONCTBAIPOCTHIXBEIIECTB—KUCIOPO/IA U CEPhL. AJIJIOTPONHBIE MOIU(UKAIINH
KHCJIOPOJIa U Cephl. XUMHYECKUE CBOMCTBA cepbl. CepoBOAOPO, CTpOeHUE, (DU3NUECKIE NXUMUIECKUE CBOMCTRA.
Oxcujipl cepbl Kak MpeacTaBUTeNH KUCTIOTHBIX OKcH10B. CepHas KUcioTa, GU3nyeckue 1 XUMUYECKHe CBOMCTBA
(oOmue Kak MpeICTaBUTENS KJIacca KUCIOT U crerpruyeckue). XuMHIECKHE PEaKIii, JISKaIIUe B OCHOBE
MPOMBIIUIEHHOTOCTIOC00a TOMyueHus cepHOM KucioThl. [Ipumenenue. Comu
CEpHOMKHUCIIOTHI, KaueCTBEHHAsIpeaKkusiHacyIb(paT-1noH. HaxoxaeHuecepsl U €€ coeAnHEHUi B IPUPOJIE .
XUMHUUYECKOE 3arpsA3HEHUE
OKpYy:KarolielcpeapIcoeJMHEHUIMUCEPhI( KUCIOTHBIE 10K 11, 3ar PSI3HEHUEBO3/1y XauBO0EMOB),CIIOCOOBIErONpe
JOTBpPALICHHUS.

Oo6masxapakrepuctrkasneMeHToBV A-rpymibsl. Oco0eHHOCTUCTPOCHUSIATOMOB, XapaKTEPHBICCTETIEHHOKUCIICHH
a1

A30T, pacnpocTpaHeHue B mpupojie, pu3ndeckre 1 XummdeckuecBoncTa. KpyroBopor azora B mpupoze .
AmMmuak, ero gpuznueckuen XuMHUIECKUe CBOIMCTBA, MosTydyeHue 1 npuMeHeHue. Coiu aMMOHUS, UX (pu3nueckue u
XUMHUYECKHUE CBOICTBa, MpuMeHeHre. KauecTBeHHas peakiys Ha MOHBl aMMOHHUS. A30THAs KUCIIOTa, e€
nosyyeHue, pu3nvecKre 1 XuMU4ecKue CBOiCTBa (00mue Kak
npeIcTaBUTelNsKIaccakucaoTucnepuueckre. FIcnonp30BaHMEHUTPATOB U COJIeH aMMOHHUS B KaUeCTBE
MHHEpATbHBIX yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIoIIel cpeibl
COeIMHEHUSIMHUA30Ta(KHUCIOTHBIEI0K 11, 3arPSI3BHEHUEBO3yXa, I0YBBIMBOJOEMOB).

®ochop, amnorponHsie Moaudukamu Gocdopa, prmsndeckue uxummudeckue cBoiictBa. Oxeua gpocdopa(V) u
dbocdopHas kucnoTa,pu3nvecKre 1 XMMUIECKHe CBOIICTBA, MOTy4YEHHE.
Hcnonb3oBanuedocharoBBkadecTBEMHUHEPATHHBIXYA00pEHUI.

OOmast xapakTepucTHKa 1eMeHTOB [VA-rpynbl.

Oco0eHHOCTUCTPOCHUSIATOMOB, XapaKTEPHBIECTETIEHH OKUCIICHHUSL.

Vrnepon, alnoTponHbie MOAUGUKALNH, PACIPOCTPAHEHUE B IPUPOJIE, HU3MUECKUE U XMMUUYECKHUE CBOHCTBA.
Ancop6uus. Kpyroopot yriepoaa B npupoe. Okcuabl yriaeposaa, ux GpusndecKue u
XUMUYECKHUECBOMCTBRA, IEHCTBUEHAKMBBICOPTAHU3MBI, TIOTyYeHHE 1 TPUMEHEHHE. DKOIOTHYECKHe TPOOIEMBI,
cBs3aHHbIe ¢ okcunomyriepoaa(lV); runoresa rio6anrbHOTO MOTEIUICHUS KITUMATa; MapHUKOBBIH AP deKT.
VrosnbHas KHCIOTA U €€ COMHU, X PU3MIECKHe MXUMHUECKHE CBOMCTBA, TIONyYeHUE U PUMEHEHHE.
KauecTBeHHaspeakiys Ha KapOOHAT-HOHBL. Vcnonb30BaHe KapOOHATOB B
OBITY,MEUIMHE, TPOMBIIIIIEHHOCTUHCETCKOMX 03 HCTRE.

[TepBoHAUATHHBICNOHATUSIOO0 PraHUYECKIXBEIIECTBAXKAKOCOEAMHEHUAX YT IIepo1a(METaH, TaH, 3 TUJICH, all
eTUJICH,3TaHOJI, [JIMIIEPUH, YKCYCHasl KHCIO0Ta). Mx cocmaeé u xumuueckoe cmpoenue. lloHstue o



OMOJIOTHYECKU BAYKHBIX BEIIECTBAX: KUpax, Oenkax,yriaeBogax—
HUXPOJIMBXKU3HUYEN0BEKA. MamepuaibHoeeOuncmeoopeanuiecCKUXuneop2anuieCKUXcoeouH eHull.

Kpemnmuii,erohusniaeckueMXuMHIeCKUeCBOMCTRA, TOyYeHnen npuMeHenne. CoeIMHeHns] KpeMHUS B TIPUPO/IE.
O6ume npectaBnenus 00 okcuae kpeMuusi(1V) u kpemuueBoit kucnote. CUIMKAThI, UX MCIOIb30BaHUE B OBITY,
MEULIHE,

HPOMBILIICHHOCTH. BasicHeuuuecmpoumebHbl eMamepuavl . Kepamukd, CmekKio, yemMeum, 0emoH, sxceie
300emon. I[Ipobremvibezonacrhoco
UCNONb30BAHUACPOUMENbHBIXMAMEPUATIOEEN0ECEOHEGHOUINICUIHU.

XUMUYECKUI SKCIIEPUMEHT: U3y4eHHE 00pa31i0B HEOPraHUUECKUX BEIIECTB, CBOWCTB COJITHON KUCIIOTHI;
HpOBE/ICHNE
KaueCTBEHHBIXPEAKIINHHAXIOPUA-UOHBIMHAOIIOICH UETPU3HAKO BUXITPOTEKAHUST; OTIBITHI, 0 TPaKAIOIIePHU3NIe
CKUEUXUMHUYECKUECBONCTBAraJJoreHOBUMXCOEIMHEHNH(BO3MOKHOUCIIOJIb30BaHNUEBUIEOMATEPUAIIOB);
O3HAKOMJICHHE ¢ 00pa3liaMu XJIOPUIOB (TaJIOTEHUIOB); 03HAKOMJICHHE ¢ 00pa3liaMH Cephl U €€ COETMHE HUSIMU
(BO3-MOHO HCTIOJIb30BAHUE BUIEOMATEPHUAIIOB); HAOIOIEHHE TIPOLIeCCa00yTIIMBAaHUS caxapa Mol IeHCTBUEM
KOHIICHTPHPOBAaHHON CEPHOMKHUCIIOTHI; U3y4eHHE XMMUYECKUX CBOICTB pa30aBiIeHHON
CEpHOMKHUCIIOTHL, IPOBEIEHUEKAUECTBEHHO N PeaKIIMMHACYIIb(DAaT-nOHMHAOII0ACHUETIPU3HAKAEEPOT EKAaHUS ;0
3HAKOMJIEHUEC(PU3NYECKUMHUCBOWCTBAMUA30Ta, pochopannxcoeMHEHNH(BO3MOKHOUCTIONb30BaHUE
BUJIEOMATEPHAIOB), 00pa3liaMu a30THBIX U
bochopHBIXyT00pEHNI;TOTyIeHIE,COONPaHIEe,PacCTIO3HABAHNEHU3yYEHIE CBOMCTB aMMHAKa; TIPOBEICHHUE
KaueCTBEHHBIX peakiuii Ha HOHAMMOHHUS U (pochaT-uOH U U3yUEHHE TPU3HAKOB UX
MIPOTEKAHUSL, B3aMMO I CTBUEKOHIIEHTPUPOBAHHOHA30 THOMKUCIIOTHICMEIbIO(BO3MOKHO HCIOJIb30BaHNE
BUJIEOMATEPHAIIOB); U3yUeHHE MOJIETEHKPUCTAIUIMUECKUX PEIIETOK aiMasa, rpaduTa, Qyiepena;
03HaKOMJIEHUECTIPOLIECCOMAICOPOIIMMPACTBOPEHHBIXBEIIECTBAKTHBUPOBAHHBIM YIIIEM U YCTPOMCTBOM
NpPOTUBOTra3a; NolyyeHue, coOupaHue, pacno3HaBaHueMN3yYeHNEeCBONCTBYTTIEKHCIIOTOra3a; ipoBeACHHE
Ka4eCTBEHHBIX PEAKIUNA Ha KapOOHAT- U
CHJIMKAT-HOHBIMM3y4EeHUEIPU3HAKOBUXITPOTEKAHHSI;03HaKOMIIEHUECTIPO JYK IUEH CHITUKATHOMITPOMBIIIIIIEHHO
CTH;pellICHHEIKCIIEpUMEHTAIbHBIX3aJaulioTeMe«BaxkHeH e HEM e TAJUIBIMUXCOE TIMHEHUS .

MeTa/LIbIHHXCOETHHEHUS

OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIEMEHTOB —
METaJNIOBHAOCHOBAHUM U XIIOJIOKECHHUABIIEPUOINUECKOCHCTEMEXUMUYECKHX 3lieMeHTOB []. 1. MeHneneena u
cTpoeHusi aToMoB. CTpoeHrneMeTauIoB. MeTalInYeCKasICBI3bUMETAIITINYECKASIKPUCTAIIINYECKAs PEIETKA.
DNEeKTPOXUMHUYECKHI sl HANPSDKEHUH MeTayuioB. DU3ndecKue  XMMUIECKUE CBOMCTBA MeTa/lioB. O0mme
CIIOCOOBIMONTyYeHUST MeTAILIOB. [IOHATHE O KOPPO3UH METAIIJIOB, OCHOBHBIECIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBel (cTalib, 4yTyH, JFOPATIOMHUHUN,0pOH3a) MMXTIPUMEHEHUEBOBITYHITPOMBIIIIIICHHOCTH.

[IlerouHBIEMETALIBL: TIOJI0KEHUEBIIEPUO INYECKOM CUCTEMEXMMUYECKUX 31eMeHToB []. Y. Menzeneena;
CTPOEHHE MX aTOMOB; HaXOKJCHHUE B pupoje. Pu3ndeckue 1 XMMHUYECKHE CBOMCTBA (HAIpUMepe HATPHS U
Kanus ). OKCHJIBI U THAPOKCHIBI HATpUs M Kanus. I [puMeHeHHe e T0uHbIXMEeTAJIIOBUMX COS TUHEHHH.

[Ile0uHO3eMETbHBIEMETAIIBIMAr HUMMKAJIBITU I :TT0JI0’KEHUEBIIEPUOIUUECKOM CUCTEME XUMUYECKUX
anemeHnToB /. 1. MenneneeBa; CTpoeHUE UX aTOMOB; HaX0XJIeHHE B Tipupojae. PU3nuecKkue UXMMHUUYECKUE
CBOMCTBA MarHus M Kajblus. BaxxHelmue coequaeHNs Kaablus (OKCHI, TUAPOKCH L, Con). JKECTKOCTH BOABI U
crocoObIe€yCcTpaHEeHHSI.

AJIIOMUHHI: TIOJIOKEHUE B IEPUOJUUECKON CUCTEME
xumuuecknxinemeHToB/l. 1. MenneneeBa;crpoeHnearomMa; HaxoxieHueBnpupoae. Gusnyeckue 1 XMMUYECKUe
CBOICTBA amOMUHHSA. AM(OTEPHBIECBONCTBAOKCUAAUTHIPOKCUIAATIOMUHHS.

XKeneso: nonoxeHne B IEPUOTUUECKON CUCTEME XUMUYECKUX
sanemenToB/l.1.MeneneeBa;cTpoeHreaToMa; Hax 0k JeHUEBIpUpoie. PU3ndyecKuenXx MMuIecKuecBoiicTeaxenesa.O
keuasl, ruapokcunsincommxenesa(Ilmxenesa(Ill),nxcocras,cBoiicTBannonydeHue.

XUMHUUECKUN SKCTIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3iiaMy METaJIOB U CIUIABOB, UX (PU3NUECKUMH CBONCTBAMU;
U3yUYCHUE PE3YIbTATOB KOPPO3IUH METAIIIOB (BO3MOXKHO UCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB),0COOEHHOCTEUB3aNMO,ICHCTBUSOKCUAAKATBIIUSIUHATPHIC BOJON (BO3MOKHO
HCIIOJIb30BAHNE BUIEOMATEPHUAIIOB); UCCIEA0BAHNE CBOUCTB KECTKOM BOJIbI; MPOLIECCA TOPEHUS JKele3a B
KHUCJI0-po/ie (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPUATIOB);



MPU3HAKOBIIPOTEKAHUAKAUECTBEHHBIXPEAKIIMITHANOHBI(MAr HASL, KaIbIUsl, ATFOMUHUS, ITMHKA, skerne3a(ll) u
xene3za(Ill), menu(Il)); HabnroIeHNE U OMKMCAaHKE TTPOIIECCOB OKPANTUBAHUS TUIAMEHU HOHAMU

Ha-TPU S, KATUSAUKATBIH(BO3MOXXHOUCIIOIB30 BAHHEBHIEOMATEPU ANIOB); UCCIIEOBAaHNE aM(DOTEPHBIX CBOWCTB
TUIPOKCHIA ATFIOMUHHSAY THIPOKCUIIA INHKA; PEIICHUE YKCIICPHIMEHTAIBLHBIX 33124 110
TeMe«BaxkHeHIIMeMEeTaILIMUXCOCAUHECHUSI.

XuMHSHOKPY KA M asgCcpena

HoBele maTepuaiibl 1 TeXHOJIOTHH. BenecTsa 1 Matepuaisl B IOBCEAHEBHON KU3HU YEI0BEKA. XUMHUSA U
3710poBbe. bezonacHoe UCToNIb30BaHNE BEILIECTB U XUMUYECKHX peakiuil B ObITy. IlepBas mo-moup npu
XUMHYECKUX 0)KOTax U OTpaBieHUsIX. OCHOBBI
9KOJIOTH-4ECKONTPaMOTHOCTH. XUMUYECKOE3arpsI3HEHUEOKPY KaroLecpe ibl (IpeiebHas 10y CcTUMast
koHneHTpanus Beuects — [1/IK).PonbXuMuuBpeIeHuMIKOI0T HUECKUXITPOOIIEM.

[IprpoAHBIENCTOUHUKNYTIIEBOA0POI0B( YT 0J1b, IPUPOAHBINTa3,HEPTH ), IPOAYKTHI UX MEPEPAOOTKH, UX
POJIb B OBITY ¥ IPOMBILUIEHHOCTH.

XUMHUYECKUH HKCIIEPUMEHT: U3ydeHue 00pasIioB
MaTepHUaoB(CTEKIIO,CIIaBbIMETAIIOB, TIOJIMMEPHBIEMATEPUATIBI ).

Me)l(ﬂpe)IMETHbleCBfBH

Peanm3anusMexmnpe Me THRIXCBSI3EHTTPHI3yICHUMXUMUUBIKIIACCEOCYIIECTRISICTCIIEPE3UCTIONB30BAHUCK
aKO6HII/IXGCTeCTBeHHO-HaquBIX HOHHTHﬁ, TaK U HOH?ITI/IfI, SIBJITFOIIUX CSL
CUCTEMHBIMUIAOT ACIBHBIXTTPEAMETOBECTCCTBEHHO-HAYYHOT'OLTUKJIA.

OO0mueecTeCTBEHHO-HAY YHBICTIOHATHS : HAYYHBI(DaKT, 'O Te3a,3aK0H, TEOPH S, aHAIN3, CHHTE3, KJIacCU(UKAITH
S1,IIEPUOJMIHO CTh,HAOTIOICHUE, DKCIIEPUMEHT, MO, ICTTNPOBAHN S, U3BMEPEHHE, MOJIETh, ABJICHUE, TApHUKOBBIH P e
KT,TEXHOJIOTUs,MaTepraabl. DU3MKa: MaTepus, aTOM, FIEKTPOH, MPOTOH, HEUTPOH, HOH,
I/ISOTOH,palII/IOaKTI/IBHOCTL,MOHCKYHa,SHCKTqueCKHﬁSapH)I,HpOBO)IHI/IKI/I,HO.]'IyrIpOBO)IHHKH,JIHSJ]@KTPI/IKI/I,(1)0T03.]'[e
MEHT,UHIUKATOP,BEIECTBO,TEN0,00bEM,arperaTHOECOCTOSHUEBEIIECTBA,'a3,PACTBOP,PACTBOPUMOCTh,KPUCTAIIINY
ecKasperéTka,criaBbl, PU3NUeCKUEBETMYNHbL, eIMHUIIBIN3MEPEHUSL, KOCMIYECKOCTIPOCTPAHCTBO, LIaHEThI,3BE3 B,
ComnHue.

buonorus: ¢dorocunres, nprxanue, onocdepa, IKoOCUCTEMa, MUHEPAIIbHBIE YI00pEHHU S, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHThI, MTUTATEIbHbIEBEILECTRA.

['eorpadmst: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIC
HOPO/IBI, T0JIE3HBIEUCKOTIAEMbIE, TOTLIMBO, BOAHBIEPECYPCHI.

KanengapHo-temaTuyeckoe IJiaHMPOBaAHUE MO XUMHUHM 8 KJj1acc
2 yaca, 68 yacon

No | Pazpen. Tema ypoka Kon-Bo | Jlata | Hcnoav3oeanue
4acoB IIPOBE | 0OOpyoosanus
nenus | «Touka pocma
Tema 1. Xumus — BaKHas100,1aCTh
€CTeCTBO3HAHMS HIIPAKTHYECKOM
JeATeJIbHOCTHYEI0BeKa (54)
1 [Ipeamerxumun PonbXMMUKMBKU3HI 1
4e0BeKa. XUMUSBCUCTEMEHAYK.MeTOIbII03HAHU BX UMHUH.
2 3HAKOMCTBOCIPABUIAMUOE30NIACHOCTHH PUEMaMHK PadOThI B | 1 Ludposasmabopar
xummudeckonnadoparopuu. [Ipaktudeckas padboTta: opust RELEON
Nel.ITpaBunapaboTeIBIa0OpaTOPUUHUIIPUEMBI OOpAIIIEHHUS C L{ndpoBoiinaTunK
71a00paTOPHBIMOOOPY JOBAaHUEM TeMIepaTypbl
CrmproskaCaseua.
3 Tena u BemecTa 1
4 ®duznueckuecBoiicTBa BELIECTB. ATperaTHOE COCTOSHHE 1
BEILIECTB.
5 YucteieseriecTBaricMecn COCOOBI pa3/ieieHUs] CMECe. 1 Lludposasmabopat
IIpakTHyeckasn padoraNe 2. Paznenenue cmeceil (Ha opust RELEON
NPUMEPEOUUCTKUIIOBAPEHHOMCOIIH)




Tema2.BemecrBa
HXUMHYECKHEepPeaKIuu

(159)+1 4

6 ATOMBI 1 MOJIEKYJIbl. XUMUYECKUEAIEMEHTBI 1
7 3HaKK(CUMBOJIbI ) XUMUYECKUXJIEMEHTOB 1
8 [TpocThiencIOAKHBIEBELIECTBA. 1
ATOMHO-MOJIEKYJIIPHOCYUECHHE.
9 Xummueckas Gopmyia. BaleHTHOCThaTOMOB XUMHIECKUX 1
9JIEMEHTOB
10- | 3aKOHMOCTOSHCTBA COCTABA BEILECTB. 2
11 | OrHocurensHasiaToMHasiMacca. OTHOCUTENbHAS MOJIEKYIIIpHAS
Mmacca .
12 | MaccoBas TOIAXUMHUYECKOTO PIIEMEHTA B COEIUHEHNN 1
13 | OusnyecKuenXUMIIEeCKUCSBICHHS 1
14 Xumnueckaspeakuus. [ [puznaku 1
Y YCJIOBUS MPOTEKAHUST XUMHUECKUXPEAKIIUI
15 | XumudeckueypaBHeHUs! 1
16 | Tumbl XUMHYECKUX PEAKINiA. Peakius coeTMHCHUS 1
17 | Peakims paznoxeHus 1
18 | Peakius 3aMerieHus 1
19 | Peaknus oOMeHa 1
20 | 3akoHcoxpanenusmacchiBeniectBM.B.JTomonocoB—yuénprit- | 1 BEChI
SHIUKJIONEAHUCT. TEXHOXHUMHYCCKHE
WJTUDJIEKTPOHHBIC;CB
eya;
KOJIOAILUIOCKOJOHHAS
250 MuT;10KKa IS
CKUTaHUSA
BEIIECTB
21 | KonrponsHas pabora Ne | 1
Tema3.Bo3ayx.Kucioposa.
Oxcuanl
(549)
22 | Bo3myx—cmecbra3oB. CoctaBBo3ayxa Kucnopox — snement | 1
u npocToe BemiecTBo. O30H — aioTponHas
MOAUDHUKAUAKHUCIOPOA
23 | HaxoxaeHnekucaopoaaB npupoje, GU3nuecKue 1 1
XUMHYECKUECBONCTBA (pPeaKkIui OKUCIICHHUS,
ropenue.[lonsTueobokcuIax
24 | CnocoObl monyueHus! KUCIOpo/ia BIabopaTopun 1 1
npomsiienHoct. [ Ipumenennexucnopona. [pakrudeckas
pabota
Ne3 .TlonyyeHnencoOupaHueKUCIOPOaa, i3y UeHUEETOCBOMCTB.
25 | TenmoBoidhhekTXUMHUYECKONPEAKIIUH, TOHATHE O 1
TEPMOXUMHIECKOMYPABHEHHIHU,IK30-UIHAOTEPMUUECKAXPEAKI]
USIX
26 | TormuBo (yrosib 1 MeTaH).3arps3HEHUEBO3/1yXa, CIIOCOObI 1
€ro NpeA0TBpaIlEHUs. Y CUIIEHHE TAPHUKOBOTO
s dexTa,pazpyneHHe030HOBOTOCTIOS.
Tema 4.Bogopoa.CocraBkuciorucoJieii(5q)
27 | Bomopos — 25eMeHT U MPOCTOE BELIECTBO 1
28 | HaxoxnaeHue B pupoe, Gu3ndeckue U XuMHIECcKue 1

CBOMCTBa (HaHpHMepeB3aHMOHCfICTBI/ISICHCMCTaJ'IJ'Ia-MI/I u
OKCHJaMH MCTAJLJIOB




29 | TIpumeneHne,CIOCOBBINIONYYCHHs BOAOPOLA. 1
[paktiyeckas pabota Ne 4. [Tonyuyenue u cobupanue
BOZI0PO/IA,U3yYEHHEETOCBONCTB
30- | CocraBKUCIOTHCOIIEH 2
31
Tema 5. KosinuecTBeHHbIEOTHOLIEHUSIBXHMUH
(44)
32 | KommuectBo BerectBa. Mous. MousipHast Macca 1
33 | 3akon ABoraapo. MosipHbIi 00HEM ra30B . 1
34- | PacuéTbl MO XMMHYECKUMYPABHEHUSM. 2
35
Tema 6. Bona. PactBopbl.Ilonsitue 06 ocHoBaHusIX(54)
36 dusnyecknecBoicTBaBOIbl. AHATTM3UCUHTE3— 1
METOBIN3YIEHUSICOCTABA BOJIBL.
37 | XuMmudeckue CBOMCTBA 1
BOJIBI(peaKIMICMETAIIIAMI, OKCHIAMIMETAIUIOBUHEMETAIIIOB
38 | CocraBocHoBanuii. [ToHsITHEOOMHMKATOPAX 1 Hudposasiabopa
topust RELEON
[Mudposoii pH. mratus
C 30KHMOM; TISITh
XUMUYECKUXCTAKaHOB(
25 Mi1); IpOMBIBaJIKa
39 | BonakakpactBopurens. PacTBoper. ] 1 npubop  UTIOIBITOB
PactBopumocTtsBemecTBBOie I IpakTHUeckasspadboTa:
MPOOKU— 21T, MAHIIET
Ne 5. TIpurotoBieHue pacTBOPOB
COIpeIeIEHHONMACCOBOMI0EPAaCTBOPEHHOTOBELIIECTBA.
40 | Ponb pacTBOpPOB B MPUPOJIC U B )KU3HUIEITIOBEKA. 1
KpyroBopoTBoabIBIIprpoie. 3arpss3HEHUETTPUPOTHBIXBO/I.
OxpaHano4uCTKANPUPOAHBIXBO/I.
Tema7.0OCHOBHBIEKJIACCHIHEOPTAHUYECKUXCOEIUHEH
ui
(11a)+ 14
41 | KnaccuukanusHeopraHHIeCKuX COCIUHEHHIL. 1
42- | OKcHIBI: COCTaB, 2
43 | knaccuukanusi(OCHOBHbIE,KUCIOTHBIE,aM(OTEpHbIE,HECOJICO
Opasyrolue), HOMeHKIaTy pa(MeX yHapOIHASTUTPUBUATIHLHAS ).
[TonyueHnenxuMU4IeCKNEeCBONCTBAKUCIOTHBIX,0CHOBHBIXHAM
(OTEepHBIX OKCHIOB.
44- | OcHOBaHMA:COCTaB,KJIacCU(UKAIH, HOMEHKIATypa 2 [Hudposasutabopa
45 | (Mex1yHapoIHas UTPUBHANIbHAS ),(PU3NUECKUEUXIMUYECKUE topust RELEON
CBOWCTBA, CIIOCOOBI MOTyUYEeHUS [Tudposoii pH. mraTus
C 3@KHMOM; IISATh
XUMHYECKUXCTAKaHOB(
25 MI1); IPOMBIBAJIKA
46- | Kucnotsl:cocTaB,kiaccupHKalus, HOMEHKIATypa,pusndeckue | 2
47 | MIXUMHUYECKHECBONCTBA,CIIOCOOBIIONYYEHHUS.
PsakTBHOCTUMETAIIIOB
48- | Conu(cpenHue):HOMEHKIATypa, CIIOCOOBI 2
49 | momy4eHus,B3aUMO/ICHCTBUECOIEH C METaJlIIaMHU,

KHUCJIO0TaMU,ICJI0OYaMHHUCOJIAMHA




50

['eHeTHUECKASACBAZBMEKTYKIACCAMUHEOPTAHUYECKUX COEIUHE
HUH

51 | IIpakTH4ueckaspaodoTa: udposasutabopa
N96.PeHJCHI/IGBKCHepI/IMeHTaJIBHBIXEI?JlaH 1o teMe « OCHOBHbIE topus RELEON
KJIACCHIHEOPTaHUYECKUXCOCMHEHUN Iudposoii pH. mrraTns

C 3AKUMOM; TSITh
XUMUYECKUXCTAKaHOB(
25 Mi1); IpOMBIBAJIKA.

52 | KonTpoabHas padota Ne 2
Tema8.[leproanyueckniizaKOHUNEPHOIUYECKASICUCTEMA
xumuuecknxyieMmeHToB/.U.MenneneeBa.CtpoeHuearo
ma(7y4)

53 | [lepBblec MOMBITKY KJIAaCCU(PUKAITMAXUMUAIECKHUX IIEMEHTOB.

[TonsiTHe Orpynmaxcxo HBIX3JIEMEHTOB(IIEIOYHBIE U
HIEJI0YHO3EMEITbHBIE METAJLIbI, TaJIOTeHbI, HTHEPTHBICTA3hI).

54 | DneMeHTbl, KOTOpble 00pa3yTaM(pOTEPHbIE OKCHUABI U
TUIPOKCUIBI

55 [lepunoaudecknit 3aK0H u
nepuoanvecKasgcucTeMaxummuyeckuxanementos /1. W.

Menneneesa. [leproapl, rpynmbl,noarpynnsl. Ou3nyeckuit
CMBICIITIOPSITKOBOTO HOMEPA JIEMEHTa,
HOME-POBIEPUOAUTPYIITIHI.

56 | Crpoenne atomoB. CocTaB aTOMHBIXs11ep.130TOMEI

57 | OnexTponbl.CTPOEHNUEINTEKTPOHHBIX000I0YEKATOMOBIIEPBBIX2
OxuMuYecKuXxaIeMeHToBIepruoandeckorcucteMsl /1 1.

Menneneesa

58 | XapakrepucTuka XUMHYECKOTO AJIEMEHTA T10 €r0 MOJI0KCHUIO
B nepuoauueckoiicucreme/l. UMenneneera

59 | 3JHauCHUENEepPUOAMIECKOTr03aKoHa
UMEPUOANIECKONCUCTEMBIXUMUYECKHUX IIEMEHTOB AJIS
pa3BuTHs Hayku unpaktuku. J[.M.MenneneeB—
yuEHBIN, 1eIarOrUrPasKIaHHH.

Tema 9. Xumnueckasi CBfA3b.
OKuUCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIIUH
(84)
60 | DnekTpooTPUIATEILHOCTh ATOMOBXUMUYECKUXIIEMEHTOB
61 | MonHas xumuueckas CBs3b [udposasnabopa
topust RELEON
Hudposoii naTunk
TEMIIEPATYPHIIUIATHHOB
BIii; JaTYUK
TeMIIepaTypbl
TEPMONAPHBIN
62 | KoBaneHTHO-TIONIsIpHAS CBSI3b [Mudposasmadopa
topust RELEON
[udporoii gaTumk
TEMIIEPATYPHIIIIaTUHOB
BIii; TATYUK
TEeMIIepaTypbl
TEPMOIIAPHBIN

63 | KoBasieHTHO- HemoJsipHast CBSI3b

64- | CreneHb OKUCIICHUS

65

66- | OxucnurenbHO-BoccTaHOBHTENbHBIEpeakuu(OBP).Ipore




67

CCHIOKHCJICHUSN BOCcCTaHOBIEHHS. OKUCIUTEIHN
HNBOCCTAHOBUTCIIN.

68

KonTtposnpHas pabora Ne 3 1

KanenpapHo-temaTnyeckoe NJIAaHUPOBAaHME 110 XMMHH 9 Kjacc
2 yaca 68 yacos




Ne | Tema paspena u ypoka Komu | lata | Hcnonv3zoeanue
4eCTB | IPOBE | 0O0pyoosanus
0 nenus | «Touka pocma
4acoB
IloBTOpEHUE M
yriy0JieHne3HaHUIOCHOBHBIXpa3ieJoBKypca8kiacca
(54) +1 4
1 ITepunoanuecknitzakon.lIepuoanueckas 1
cuctemaxumuueckuxsnemeHToB Jl. . Menneneesa. Ctpoenne
aTOMOB
2 3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB 1
XUMHYIECKUXIEMEHTOBIEPBBIX TPEXIIEPHOIOB, KAITUS, KATBIIHS U
HXCOEMHEHUH B COOTBETCTBHH C TIOJIOKEHUEM 3JIEMEHTOB B
HEePHOIMYECKONCHCTEMENCTPOCHUEMHUXaTOMOB
3 Knaccuduxarms u 1
HOMEHKJIATYpaHEOpraHWIECKNX BEIECTB(MEK Ty HAPOTHASTUTPUBUAITD
Hasl)
4 XUMHUYeCKNEeCBONCTBA BEIIECTB, OTHOCIIITNXCS 1
Kpa3INYHBIMKIIACCAMHEOPTAHMIECKUX COSTMHEHI I, IXTeHETHYECKASIC
BSI3bHEOPTaHNUECKUXBEIIECTB
5 CtpoeHueBelecTBa: BUbIXUMUYECKONCBA3U. TUITbIKpUCTaTYeckux | 1 [Mudposas
pEHETOK, 3aBUCHMOCTh CBOMCTB BEI[ECTBA nabopaTopust
OTTUIAKPUCTATHYECKOUPETIETKH. RELEON
[udposoiinaTunk
TEeMIIepaTyphl
IIJIATUHOBBIN
6 Konrponbshas padoraNel 1
Temal.OCHOBHBIE3AKOHOMEPHOCTH XMMHUYECKUXPeAKIM I
(44)
7 Kraccubukanpsxummdeckuxpeakiyi nopa3anyHbIMIpH3HAKAM.
8 [TonsiTHE O CKOPOCTH XUMHUYECKON 1 Hudposas
peakiyu. [ IoHITHEOrOMOTe HHBIXUTETEPOTeHHBIX PEaKIIUsIX. nabopaTtopust
RELEON
[HudpoBoiinaTunk
TeMIepaTypbl
TIJIATUHOBBIN
9 [ToHsTHE O XUMHYECKOM 1 Hudposas
paBHOBecruU. DaKTOPBI, BIUAIOIIEHACKOPOCTHXUMHUYECKOM PEaKLuy 1 nabopaTtopust
M0JI0KEHUEXIMUYIECKOTOPABHOBECHS. RELEON
[HudpoBoiigaTunk
TeMIepaTypbl
IIJIATUHOBBIN
10 | MexaHU3MOKUCIUTEFHO-BOCCTAHOBUTENBHBIX PEAKIIUIT 1
(2TEKTPOHHBIN0ATaHCOKUCTUTENIFHO-BOCCTAHOBUTEb-HOMPEAKIIUH
).
Tema2.duekTpouTHYecKasgaucconnanus. XuMHYeCKHepeaK
HUMBPacTBOPax
(84)
11- | TeopusdNEKTPOIUTUIECKONTUCCOIHAIIMN. DNEKTPOIUTHI U 2 Hudposas
12 | mesnextponutsl. KaTrOHBI,aHHOHBI.MeXaHU3MANCCOIIU-AIN nabopaTtopust
BEILECTB C Pa3INYHBIMU BUIAMUXUMUUECKOH CBsI3H. CTeneHb RELEON

JUCCcoranunu .CunbHble U CH&6LICBHCKTPOHI/ITH

[Tudposoii naTynx

AJIEKTPOITPOBOTHOCTH




13- PeakuunronHoroooMeHa,ycloBusaux nporekanus. Monnsle Hudposas
14 YPaBHEHUAPEAKLIUL. naboparopust
RELEON
[MudpoBoii gaTamk
AJIEKTPOIIPOBOTHOCTH
15- | XuMHYCCKHECBONCTBAKKMCIIOT,0CHOBAHMIA U COJICH B CBETE
16 | mpencraBineHuUit 003K TPOTUTHYESCKOUANCCOIUAIINH
17 | IloHsATHE O TUAPOIU3E CONEH.
18 | IIpakruueckas pabora Ne 1 Pemenne skcriepuMEeHTAIBHBIX 33124 [Mudposas
10 TEME nabopaTopust
RELEON
Hudporoii naTunk
AJIEKTPOITPOBOTHOCTH
Tema 3. O0mas
XapaKTePpUCTUKAXUMHUYeCKUXI1eMeHTOBVIIA -
rpynnsl.l’anorenni(44)
19 | O6mas xapakTeprcTHKa raoreHoB .OcoOSHHOCTH CTPOCHHS aTOMOB
ATUXAJIEMEHTOB, XapaKTEPHBIE [l HUXCTENIEHH OKUCIICHUSL.
Ctpoenune npu3nuecKre CBOMCTBA MPOCTHIX BENIECTB — r'aJIOTEHOB
20 | XuMH4YecKrecBOWCTBaHATIPUMEPEXIOpa(B3auMO/ICHCTBHE C
MeTaJUIaM1, HEMEeTaJUTaMu, l1eNIo4amMu). XJI0pOBOAOPOI.
CosiHasIKKCII0Ta, XUMUYECKIE CBOMCTBA,IOyYEeHHE, IPUMEHEHHE.
21 | ®usmnonormyeckoe ISHCTBHE XJI0pa U XJIOPOBOJIOPO/Ia Ha OPTraHU3M Hudposas
yesnoBeka. BaxkHeHmuexmopuIsMuXxHaX 0k ICHUEBIIPUPO/IE. nabopaTopust
RELEON
22 IIpaktuueckasipabora: Hudposas
Ne2 ITosry4eHHECONTHONKUCIOTHI, U3y YeHUEEECBONCTB n1abopaTopust
RELEON
Tema 4. O0mas XapaKTEePUCTHKA XMMUYECKHUX 3JIeMEH-TOB
VIA-rpynnbl. Cepa u eécoequHenusi(54)
23 | O6mas xapaktepuctuka aneMeHToBVIA-rpynmel. OcobeHHOCTH
CTPOCHUSIATOMOBATUXAIIEMEHTOB, XapaKTEPHBICATSTHUX CTEIIEHUOKHCIT
CHUS
24 Ctpoenuen ¢pu3ndeckie CBOMCTBA MPOCTHIXBELIECTB—
KUCIIOPO/IAHCEPHI.
AnnoTponHbieMo U UKAIUUKUCIOPOAancepbl. X MMUYECKHECBONCT
Bacephl.
CepoBonopo,cTpoeHne, pru3nuecKueHXUMIHYeCKuecBOCTBA OKCHIbI
Cepbl KaKIpPeICTABUTEIUKHCIOTHBIXOKCHIOB
25 | CepHaskucnota,pusndeckue Hudposas
Y XUMHUYECKHE CBOMCTBA (00IIue naboparopust
KaKITpeICTaBUTEISIKIACCAKUCIOTUCTICI (D UECKHE ), TPUMEHEHHUE RELEON
Hudposoii naTunk
AJIEKTPOIIPOBOTHOCTH
26 | XumMuyecKkue peakuuu,
JIeKAIIMEBOCHOBENPOMBIIIIIEHHOTOCTIOCO0ANoTyYeHUACEPHON
KUCIOTHL.CONUCEPHONKUCIIOTBL.
27 | HaxoxneHuecepbineeécoeIMHEHUN
B IIpUpojie. XUMHUYECKOE 3arps3HEHUEOKPYKAIOLIEH CPeIbl
COEIMHEHUAMHUCEPBI(KUCIOTHBIE0K 1, 3arpsI3HEHUEBO3/1yXa 1
BOJIOEMOB), CIOCOOBI €TrOTPEI0TBPAIICHUS
Tema 5. O0mas XapaKTepuCTHKAXUMHUYECKHXJIeMEHTOB
VA-rpynnsl. A3ot,pocopunxcoequnenus(74)
28 | OOmas xapakTepucTka sneMeHToBVA-rpynmbsl. OcobeHHOCTH




CTPOCHUAATOMOBITHUXIJICMCHTOB,XaPAKTCPHBICVITHUX CTCTICHUOKHNCJI
CHHUA

29

A30T, pacnpocTpaHeHue B
npupoie, PH3NIeCKUenXUIMUYECKUECBOMCTBA.
Kpyrosoporasorasnpupose

30

AMMUak,eropu3nyeckueMXMMIYECKUECBONCTBA, 10Ty YEHUEUTIPUMEH
enne. Conmu aMMOHMS, MX (DU3HYECKHE HXMMHYECKHE CBOWCTBA,
IPUMEHEHHE.

I[IpaxTuueckas padora
Ne3 .IlosryyeHneaMMuaKa, i3y Y€ HUEEroCBOHCTB.

31

A3oTHas Kucnora, e€ GpunyecKkre NXUMHUYECKHE CBOMCTBA (00Imue
KaKIpeJICTaBUTENS Kilacca KUCIOT UCTIEU(UUECKUE).
Hcrnonbp30BaHUEHUTPATOB U COJIEH aMMOHMS B
KaueCTBEMUHEPAJIbHBIXY100pEHNUI

Hudposas
nabopaTopust

RELEON
Hudporoii naTunk
AJIEKTPOIIPOBOTHOCTH

32

XuMH4yecKoe3arpsi3HEHUEOKPYKaroIel cpesibl COeTMHEHUSIMU
a30Ta(KUCIOTHBIEI0KIU,3arPSI3HEHHEBO3 Ty Xa,[I0UBBIMBOJIOEMOB

33

®ocdop,annorponapieMoaupuranuudocdopa,
(bU3MYeCKHENXUMHUYECKHECBONCTBA

34

Oxcun pochopa(V) u

dbochopHaskucIoTa, PU3NUECKHENXUMHUIECKUECBONCTBA,
nonyuyenue. McnonszoBanue GpocdaTtos B
KaueCTBEMHHEPAITbHBIXYI00PECHHH.
3arps3HeHHENPUPOTHBIXBOT0EMOBDOChaTamu

Tema6.001masiXapaKTePUCTUKAXUMHYECKUXJIeMeHTOBIYV
A-rpynmnsl. YrijiepoaAuKpeMHHHNHXCOEIHHEHUA
(8u)+ 1

35

Yraepon

37

Oxcunplyriepoa, ux pru3n4ecKMenX IMU4eCKHECBOICTRA.

38

VronpHas KUCI0Ta U €€ COIH,
UXPU3UIECKUENXUMIYECKHECBONCTBA, OTYYCHHE U IPUMEHEHHE.

39

HepBOHa‘laﬂbHBI€HOH$ITI/I$IO60pl"aHI/I‘IeCKI/IXBCIIICCTBaXKaKOCOCI[I/IHCH
HAXYTIIEpOoaa: 0COOEHHOCTH COCTaBa HCTPOCHHA. [Tonsarue o
6I/IOHOFI/I‘{€CKHBa)I(HBIXBCI_HCCTBaXi)I(I/Ian,6CJ'IKaX,

40

Kpemuuii,eroduznueckneMXxMMI4eCKUECBONCTBRA, IOy YeHUEUTIPUME
HEHHE.

41

[IpakTtruueckas padota Ne 4 [TonydeHue yriieKucioro rasa.
KauecTBeHHas peakiysa Ha KapOOHAT-HOH

Hudposas
nadoparopust

RELEON
Hudposoii naTunk
AIIEKTPOIIPOBOTHOCTH

42

[IpakTueckas pabara Ne 5 Perienue skcriepuMeHTaIbHBIX 33124
o reme «Hemerasmibiy.

Hudposas
naboparopust

RELEON
[udporoii qaTumk
AJIEKTPOIIPOBOTHOCTH

43

KonTponbHas pabora

Tema7.001mmecBoicTBAMETAIIOB
(49)

44

O6HIEUIXapaKTCpI/ICTI/IKaXI/IMI/I‘{CCKI/IXBHCMCHTOB—
MCTAJNIOBHAOCHOBAHUHHX I1OJIOKCHUSA B
HepI/IO,Z[I/ILIeCKOﬁCI/ICTeMeXI/IMI/I‘{CCKI/IXBHCMCHTOB I[ ..
MengeneeBa u CTPOCHUS ATOMOB

45

CTpOCHI/Ie METalI0B. MeTalmnuecKascBsI3b U MeTaNIMIecKast




KpUCTAIIIMYECKASPEIIETKA. DIEKTPOXUMUUECKUIPSAL HAIPSHKEHUI
METaJLI0B

46 | Ousnueckue ¥ XUMUYECKHE CBOMCTBA METAJLIOB .

47 | ObmmecnocoObInonydYeHusiMeTaIIoB. [loHsTHE 0 KOppO3HH
METaJJIOB HOCHOBHBIE CTIOCOOBI 3aLIUTHI OT
koppo3uu.CIuiaBel(cTalb, 9yTyH, TIOPATIOMUHHIN, OpOH3a ), X IPUMEHE
HHUEBOBITYUTIPOMBIIIIICHHOCTH

Tema8.BaxHelimmeMeTaNJIbINMXCOETUH CHUS
(169)+ 2

48 | lenounsie meTauibl.ITonoxxeHne
BIIEPUOIMYECKOMCUCTEMEXUMUUECKUXAIeMeHTOB/[ .. MeneneeBa,ct
poenneaToMoB.Hax ok 1€ HUEBIPUPOIE.

49- | Ou3NUeCKHENXNMUYECKHECBOMCTBA(HA TIPUMEPE HATPHS M KU

50

51 | OKCUIBIUTUIPOKCUABIHATPUSUKATHS

52 [TpuMeHeHNE MIETOYHBIX METAJIJIOB U UXCOCINHEHHN.

53 | llenoyHo3eMeNIbHbIC METaJUIbI

MarHUAHKaIbLui,cTpoeHrneaToMoB. I lonoxenue
BIIEPUOINYECKOMCUCTEMEXUMUYECKUXATeMeHTOB [ .M. Menneneena.
HaxoxnenueBnpupoie

54- | Ou3nuecKren XUMHIECKHE CBOMCTBA KAJIbIUS M MAarHUS

55

56 | BaxnennmecoemHEHUSKATBINS(OKCH/I,THIPOKCH]I,COJIH).

57 | XectkocTb BoIBI M cIOCOOBI €e ycTpaHenust. [Ipaktiuueckas pabora

No6.JKECTKOCTEBOABIMMETOIbIEEYCTPAHEHUS

58 | AnromMuHWUIL.

59- | OuznuecKkueMXMMIUYECKHUE CBONCTBA.

60 | AM(oTepHBIECBONCTBAOKCHIAUTHIPOKCHIA

61 | XKeneso. Hudposas

nmaboparopust

RELEON
[HudpoBoiinaTunk
JTaBJICHUS

62 | ®usnyeckue U XMMHUYECKHE CBOMCTBA jKele3a

63 | Oxcnmer,ruapoxcumprucommkenesa(ll)
mxenesa(lll).

64 | IIpaktudeckas pabora No7.PemenneskcnepuMeHTaIbHBIX [udposas

3amaunoreMe«MeTab». naboparopus
RELEON
[HudpoBoiigaTunk
JTaBJICHUS

65 | KonTpoapHas pabora Ne3

Tema9.BemecTBanMaTepuaibIBKU3HUYET0BEKA
(34)

66 Hogeie matepuainsl u TexHonoruu. BemecTsa 1 Mmarepualsl B
MIOBCE/IHEBHOIKU3HMUEIOBEKA. X UMUSAU30POBbE.
be3omnacHoencnons30BaHNEBEIECTBUXUMIYECKUX PEAKITUIHBOBIT
y.

67 [TpupoaHBIENCTOYHUKHUYTIIEBOAOPOI0B(YTrOJb, IPUPOIHBIH Ta3,

He(Tb),IPOAYKTHI UXNEPEPAOOTKH,IXPOIIh
BOBITYUTIPOMBITIIEHHOCTH
68 OCHOBBI 2KOJIOTHYECKON IPAMOTHOCTH.

XI/IMI/I‘-ICCKOCSaI'pHZSHeHI/ICOKp}/)KaIO-H_ICﬁ CpCZ[LI(HpCZ[eJ'ILHO




nonyctuMasikonentpanusaseniectB—II/1K).
P01 XUMUUBPEIICHUUIKOIOT HUECKUXITPOOTIEM




TOUKA \!pocm

JlabopaTtopHbIiepadoOThI
8kuacce
IlpaxkmuueckaapadoomaNel.«H3yuenuecmpoenuaniamenu
Teopernueckasgacts: [ 0peHnE—CIOKHBIATIPOIIECC,COMTPOBOK AAIOUTHICABDIIETIEHUEMIHEPT UU, KaKIIPABUIIO, B
BH/JIE TEIlJIa UCBeTa. Pa3nnualoTroMOreHHOE TOpeHne (HampumMep, NpupadoTe Ta30BOM rOpeiky ), UTETEPOTeHHOE TOpeHre (Harpumep,
TOPEHUECTIPTA U CYyXOTO roprovero). B paccMOTpeHHBIX puMepax IiaMs UMEET CXOIHOE CTpoeHne. B HEM MOXKHO BBIACTHUTH TPU YaCTH.
BuyTpenHuiikonycTeMHOTO1BETA(BCIIydaera3oBoMropenkucuHeronseTa)cuuskoremmneparypoii~300—500°C.3 1ecbiponcXoauT UCHapeHue u
pas3oKeHHE TOPIOYETo BEIIEeCTRA.
CpemHuii BOCCTaHOBHTENBHBI KOHYC COCTOMT M3 CMECH BO3[yXa W TOpSIIEro rasa. 31ech IOJ BIHMSHHUEM Oojiee BBICOKOW TEMITEpaTyphl
(1500—1800 °C) mpoaykThl UCHApPEHHUS W PA3JIOKEHHS TOPIOYHMX BEHIECTB aKTUBHO pearupyroT ¢ kuciopojom. Eciam ywacte yriepoaa ocraércs
CcBOOOJTHOM, TO €ro MeJbYalIIie YaCTUIBI PACKAIISIOTCS W MPHUIAIOT TUIAMEHH SPKOe CBEYEeHHE. JTa 4acTh TUIaMeHH Oorara yrapHeiM razom CO —
CHJIbHBIM BOCCTAHOBHTEJIEM, IIO3TOMY €€ Ha3bIBAIOT BOCCTAHOBUTENbHOH. Touka Hamboyiee BBICOKOW TeMIepaTypbl HaXOJWTCS Ha OCTpHUE
BOCCTaHOBHTEJIBHOTO KOHYCA.
BHemHni OKHCIHUTENBHBIA KOHYC 00pa3yeT HEBHIUMYIO OOOJIOUKY, OKPYXAIOIIYIO IUiaMs. 3/1eCh IOJ BJIMSHAEM 3HAYUTEIHHOTO IPUTOKA
KHCJIOPOJa BO3AyXa MPOUCXOUT MOJTHOE OKKCiIeHue roprodero BemectBa 10 CO2u H2O (mpu ropeHuu cyXoro TOproYero Ha OCHOBE YpOTPOITMHA
taoke oOpasyercs N2). Ilpu 3ToM ocTa€rcsi M30BITOK KHCIOpPOAA, KOTOPBIA TMPH BBICOKOW TeMIiepaType o0OjaaeT BBICOKOW OKHCIUTEIbHOMN
aKTUBHOCTBIO, TMOATOMY BHEIIHSS YacTh IUIAMEHU HA3bIBaeTCs OKUCIMTENbHOM.Vcronb3ys MoAayB BO3AyXa, MOXKHO YBEJIMYUTH TEMIIEpaTypy
IJIaMEHHU.
[pakTnueckasgyacTb:l{enb0onbITa: U3yYUTHCTPOCHUETIIIAMEHH, OIIPEICTUTHTEMIIEPATYPYBPA3HBIXET030HAX MTPUHCIIOIH30BAHUHPA3TUYHBIX
MCTOYHUKOB TeEIlIa .
Ilepeuens oamuuxos yughposou 1abopamopuu: 1aTINK TEMIEPAaTypbl TEPMOIIAPHBIH.
Jlononanumenvsnoeobopydosanue: M TATUBC3KUMOM;I€PKATENbATISITPOOUPOK;CIIUPTOBKA.
Mamepuanst u peakmugul: CHUPT STUIIOBBIN; CyX0€ TOploYee; cBeya.
Texuuxa 6e3onacHocmu:
1 .PaboTacBsi3aHaCOTKPBITHIMILIIAMEHEM —OEpPEruTeCh0XKOoTa.
2 .Tepmormnaparnocien3BieyeHUIU3IIIaMeHHOCThIBAETHECPA3 y—OeperuTechoxora. 3. BcnupToBKkeco 1ep>KUTCATOPIOYas KU IKOCTb.
Hnempyxkyusax vinonHeHuro.
1.IToAKTIOUMTEBBICOKOTEMIIEPATYPHBINIATYUK(TEPMOIIaPy))KPETUCTPATOPYAAHHBIX(KOMITBIOTEPY). 3aKpeNUTEe AATYMKBIITATUBETAK, YUTOOBI
€ro KOHYHK KacaJcsi GPUTHIIS CIIUPTOBKH .
2 . 3axxrute cnupToBKY. Korna nokazanusi CTaOMIM3UPYIOTCS, 3aNUIINTE 3HAYSHHE TeMIIEpaTyphl Ha cxeMe iaMmenu (puc. 1).
3.IlepememaliTe JaATYNKTEMIIEPATYPHIBCIE YOI YIOTOUKYIUIAMEHUBCOOTBETCTBUHCOCXEMO. J[siaToroocnadnsaiiteMmypryun
nepemelnaiTeeé(BMeCTe ClankonIaTYMKoM)BHY)kHOeMecTo. Koraanoka3zaHusc TaOMIIN3UPYIOTCS,CHOBa3aHOCUTE3HAUEHNE TEMIIEPATYphI B
COOTBETCTBYIOIIEH TOUKE Ha CXEMY .
4.TakuzMepbTeTeMIIepaTypyBOBCEXTOUKAXIIJIAMEHU,0TMEUeHHBIXHacxeMe. 5. IToBTopuTe 1efiCTBUSICOCBEUOMUCYXHM TOPIOYNM.




TOUKA \!pocm

6.00parureBHIManue! [[pUHU3y4eHUNCTPOCHUAIIIAMEHICYXOT OTOPIOUEroncIoib3yercs | /4dacterabnerku. KycouekroproueronomeniaoTHa
KEpaMHUUECKYIO IUIUTKY.

Puc.1.ToukunzmepeHusaTeMnepaTypoIiaMmeHu 7 .
BHecuTe B 11aMst CIUPTOBKY HA TIOJIMUHYTHI POOUPKY. V3BiIekuTe MPOOUPKY M3 TUIAMEHH U PACCMOTPHUTE €€ MIOBEPXHOCTD.
8.IToBTOpuTeonsITcocBeuoit. KakoromnperaoOpazoBaicsuanéT?UrosrozasemiectBo? Pe3ynbTaTsl
M3MepeHUH/HaOII0ICHIIA

cTouHnk Temmneparypaokonoputuns [TemmeparypaBcpeaHen TemneparypaBeepxueil  [Uto oOpa3oBajioch Ha
Ne  reruioThr (Kycouka roprodero) YacTH MJIaMeHU YacTH MJIaMEHU [IOBEPXHOCTUIIPOOUPKHI
1 CrinpToBKa
2 Caeua
3 Cyxoeroprouee

Bui60o0wi:

BBBIBO1aXyKa3aTh, KAKOMHCTOYHUKTETUIO THITPEANIOYTUTEIEHOUCTIONB30BaThBXUMUYECKONIa00paTOPUHUUTIOUEMY .

Konmponvnviegonpocut:

1.KakoitrncTouyHUKIIaMeHUOBbLT HCTI0Ih30Ban?2. KakasqacThIuiaMeHrucamasropsiaas ?

3.JlokakoiMaKCUMaJIbHOUTEMITEPATYpPhlyAaETCANPOrpeTh TepMoniapy? 4. Utoropsauee—1eHTp TIIaMEHUMIIUKpasi?

5 .IloueMy cUpTOBKaropUTIOYTHOECIIBETHHIMILIIAMEHEM,aCBE€Ya —CBETALIMM ?MOKHOJIUUCIIOIH30BaTh CBEUNBIA00PATOPUUBMECTO

CIIUPTOBOK?

6 .KakuenpoayKThIrOpeHHUSIOIMHAKOBBIyCTUPTOBKUMCBeun?7.3ananue yisimoarotopkukl A, BITP

[IpuHarpeBaHUUTBEPABIXBEIIECTB BIPOOUPKEHEO00X0AUMO: 1. B3ITHIIPOOUPKYBPYKHMHAT PEBATHTYYACTb,[JICJIEKUT BEILIECTBO; 2.3aKPEIUTh

MpOOUPKY B ITATUBE U HATPEBaTh TY YaCTh, TJI€ JIGXKUT BEILIECTBO;

3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, I'JI€ JISKUT BEILIECTBO;

4.3aKpenuThIIPOOUPKYBILITATUBE,TPOrPETHBCIONPOOUPKY,a3aTEMTYUaCTh, [ JICICKUT BEIIECTBO.

(ITpaBubHBIN OTBET: 4 .)

8.3ananueansapa3BUTUA(DyHKIIMOHAIBHON TPaMOTHOCTH

B xuure Maiixna ®apaznes «CTOpUs CBeYM» aBTOP ONKCHIBAET OTIBIT, KOTOPKIil OH IEMOHCTPHPOBA HA CBOUX NEKIMAX. B mmams |

CBEYHOHIIOMEIATN30THYTYIOCTEKISIHHYIOTPYOKY. O IMHKOHE I TPYOKHUOTTYCKAJICSIHE 1aTeKOOTPUTUIIS, BTOPOMBBIBOAUIICSHA

HECKOJIbKO CAaHTUMETPOB OT IUIaMeHU. Yepe3 HEKOTOpoe BpeMsl K KOHILY TPYOKH MOJHOCHIIH ropsILyto Jyuuny. [lossisnoch

1aMsi, KOTOPOE CYIIECTBOBAJIO OTIENBHO OT MIaMeHU cBe4H. Kak MOXHO 0OBSCHUTH 3TO sIBIEHUE?

OtBert:BaToituactumnamenumnpoucxoautucnapenuenapaduna.llapeimapadunanaBo3ayxe, IpUIo KT aHU U, 3aTOPAOTCA. ~
Puc.2.0npiTCiiIaMeHemMcBeun



JeMoHcTpanuoHHbIIKcepuMeHTNe . « Boidenenueunozinowjenuemenia—npu3snakXumuieckoil peakyuuy
Teopernyeckasyacts.PaboTanpoBoautcsanpunsydeHunTeMbl«l [pH3HaKnXuMIUeCKUXpeaknii». Beraenenuen
IIOTJIOLEHUETETIIOTHI, U3MEHEHUE OKPACKH PACTBOPOB WJIN BEIIECTB, BBIJEIECHUE T'a3a ABJIAIOTCS OCHOBHBIMH IPU3HAKAMU XUMHYECKUX PEAKLIUM.
Taxoxe uMeeT CMBICI IOBTOPUTH PadOTy MPH BBEICHUH MOHATHS «TETIIOBOH d((MEKT peaKium» .

[Ipaktudeckasyactb.l[enbpaboTHI: IPOIEMOHCTPUPOBATHBBIICICHUECUTIOTIIOIEHHETEIUIA PUXUMUYECKUXpeakusiX. CBI3aTbII0Ka3aHAS JATYHKA
TEMIIEpPaTyphl C 0CA3ATEIbHBIMU OLYLICHUSIMHU.

Ilepeuenvoamuuxosyugposoiinabopamopuu.: TaTINKTEMIIEPATYPHITLIATUHOBBIN.

Jlonoanumenvnoe ob6opyoosanue: Ba XUMHUECKUX cTakaHa (50 mut), mpoMbIBalIKa ¢ AUCTUIUIMPOBAHHOM BOJIOW, CTaKaH JJIs CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugsl: alTFOMUHHUEBAs TPOBOJIOKA WM Ipanyisl, 20%-Hb1i pacTBop ruapokcuaa Hatpus NaOH, 10%-Hb1ii pacTBOp
ykcycHoikucnotel CH3COOH, ruapokap6onat Hatpus NaHCO?3 .

Texuuxabesonacrnocmu:1.PaboTaTbBOUKax. 2.TpedyetcscobitoieHneMepoe30nacHOCTUIIPUPAOOTECTUIPOKCHIOMHATPUSN
HarpeBareIbHbIMU IpUOOpaMHu.

Hncmpykyus k evinoanenuro: 1.B xumudeckuil crakan Hanente pactBop menoun NaOH. U3mepsre ero temneparypy. Ilomecture rpanymnsl win
MIPOBOJIOKY AaJIIOMUHHUA TaK, YTOOBl HaJ HUMH oOcTaBaics cioil xkuakoctu.Korma HauHETcs peakuusi, oOpaTHUTe BHUMaHHE IIKOJHbHUKOB Ha
BBIJIJIEHUE Ta3a U yBelW4YeHHe Temieparypbl. XKenarenpHo (ecnu peakiust UIET HE CIUIIKOM OypHO) MPOWTH MO Kiaccy M J1aTh HIKOJLHUKAM
[OTpOraTh CTakaH, 4TOOBl yOEAUTBCS, YTO €ro COAEPKUMOE paszorpenocb. OTMETbTE MaKCHUMAalbHYIO TeMIleparypy pactBopa. [losrydeHHBbIiH
pe3yabTaT 3aHECUTE B TAONIUILY .

2.IIpomoiiTeqaTarKTEMITEPATYPBIBOI0M. BcTakannaneiiteykcycuyokuciaorynall  1/3noseicore. i3meprTeeé TeMmeparypy.

HeGonpmMu mopuusMH HachlbT€ TUAPOKAPOOHAT HATPHUs, MOMEIIMBAas JaTYMKOM TeMmmepaTypbl. OOpaTuTe BHHUMaHME IIKOJBHUKOB Ha
BbIJICJIEHUE ra3a - IPU3HAK XUMHUYecKkoi peakuuu. [TocMoTpure, kak uamensiercs remneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATypy pacTBOpA.
[Tony4yeHHBIIPE3yabTaTYUCHUKU3aHOCITBTA0MHITY. Pe3ybTaThin3aMepeHnii /HaOIr0 ICHHIA

Pearupyromuesemecrsa Havanpnasitemneparypa MakcumainbHas/MUHUMAasbHas BrraeneHnemnIoromesue
pacTBopa TeMIepaTypa pacTBopa TEIIOTHI

TOUKA \!pocm

PacTtBopmienounnanoMuHan i
PacTBOpyKCYCHOMKUCIOTBIMCONA
Bv1600b1: YKa3aTIPU3HAKUXUMHUYECKUX PEAKIIHA.

Konmponvusiesonpocuwi:

1 .ITpuBeautenpuMepbIpeakiinii, IpOTEKAIONINXCBIICICHHEM TETUIOTHI.

2 JInAmnorydeHus HeraméHoMM3BeCTUMENTIPOKATNBAIOTIIPUBBICOKOTEMIIepaType. KkakoMyTHITYMO>KHOOTHECTHUATYPEAKIIUIO?

3.3ananue ana noarotoBku k [ A, BIIP: Tonbko XuMHuueckue sIBJICHUS MIEPEUHCIICHBI B TPYIIIE:

1.T'openue cBeun, BeIMaIeHUE T0K/IEBBIX Kamenb, KuleHue BoAbpl  2.CkucaHue si0J0YHOTO COKa, CKUCAaHHE MOJIOKA, PACTBOPEHHE Mela B YKCyce
3.TassHue cHera, MaBJIeHUE CBUHLA, TPOTYXaHUE KyPUHOTO siflia 4.06pa3oBaHue TyMaHa, ropeHue OEHTalIbCKOM CBEUr, TOPEHHUE MTPUPOTHOTO
raza




TOUKA \! POCTA

JeMoHcTpanuoOHHBIIKcepUMeHTNe2. «Pa3noscenueso0vlr1eKmpuiecKUMnoKoOM)
Teopernueckas yacte. [lepen Hagamom paboOTHI claeyeT 0OCYIUTh CO MIKOJIBbHUKAMHU BOIIPOC: MPOCTHIM WJIM CIIOXHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBLABIKEHHS YYAIIUMUCS Pa3IMYHBIX THIIOTE3 YYUTEIb MPOCUT MPEATIOKHUTh BAPHAHTHI MX 3KCIIEPUMEHTAIBHOW MTPOBEPKH.

OOBIYHO JAaHHBIA OMBIT PEKOMEHAYIOT MNPOBOAUTH B mpubope ['odmana, yCTpOWCTBO KOTOPOTO SIBISETCA JOCTaTOYHO CIIOXKHBIM JUIS
BOCBMUKJIACCHUKOB. YJJOOHEe €ro mpoBOAMTH B MPUOOpE MJIsl ONBITOB C 3JIEKTPUUYECKUM TOKOM, HUCIONb3Yys B KadecTBe AnekTposnuTa 10%-Hbli
pacTBOp THAPOKCHAA HATPHsI W CTalbHble (JIydllle HUKEJIEBBIE) 3JEKTpojabl. Bo m30ekaHume BCIIEHMBAHHS pPACTBOpA IMPH JEMOHCTPAUU K
NIEKTPOJIUTY CICAYET T0O0ABUTH STUIIOBKIN criupT (Ha 4 00BEMa pacTBopa AtekTposmTa 1 006éM 95%-HOTo pacTBOpa CiMpTa) .

[Ipaktudeckas gactb. Llens paboThl: chOpMUPOBATH TPEACTABICHUS Y yIAITUXCS 00 aHAN3€ CIOXKHBIX BEIIECTB U M3MEHEHHH MOJIEKYI CIIOKHBIX
BEIIECTB B X0/I€ XUMUYECKUX PEAKIINH.

Jonoanumenvnoe o06opyoosanue: TpuOOpP ISl ONBITOB C 3JIEKTPUYECKUM TOKOM; HCTOYHUK IOCTOSHHOTO TOKa: NpoOMpKH - 2 MIT.,
MIPOHYMEPOBAHHBIE; TyYHHKA; CHUPTOBKA; MPOOKH — 2 IIIT, MUHIIET .

Mamepuanviupeaxmugwol: CIAPTITUIOBBIN, 1 0%-HBIHPACTBOPIIETOUH.

Texnuxabesonacnocmu:PadoTtarbBoukax. TpeOyroTcsacnenualbHbIeMepbIOe301aCHOCTUIIPUPA00TEC THIPOKCUIOMHATPHS.

Huempyxkyus k evinonnenuro: 1.3an0HUTE 3IEKTPOJUTHUECKYI0 BaHHY M JIEMOHCTpPALlMOHHbIE MPOOMPKH PacTBOPOM 3JIEKTPOJIMTA 3apaHee, 10
ypoka.2.IIpogeMoHCTpupyiTe TPUOOP ydammmcsi, OOBICHUTE €r0 YCTPOWCTBO U BKJIFOUHUTE IMOCTOSHHBIN DJIEKTPUUECKUM TOK.

3.Habmromaercs BeIeieHUE Ta30B Ha AIeKTpoaax mpubopa. OOpaTtuTe BHUIMaHUE yIalIUNXCs HA TO, YTO OJWH W3 Ta30B BBIACISETCS HHTEHCHUBHEH U
3aHUMAaET B JiBa pa3a 00JIbINil 00BEM 1O CPaBHEHHUIO CO BTOPBIM T'a30M.

4.00cynute HaONIOAaeMble MPU3HAKUM XUMHUYECKOW pPEaKIMM, CAETaiiTe MPEeAroJIoKeHUs O TOM, B KAaKMX HPOOMpKAaX HAXOIATCS KUCIOPOI U
BOJIOPO/I. DJIEKTPOJIN3 MIPEKpaTUTe, KOT1a B MpoOupKax HabepéTcst okosio 6 MJI BOJOpoa U 3 MIJI KUCIOPOAa .

5.00patuTe BHUMaHUE Ha pa3jIu4HbIe 00BEMBI cOOpaHHBIX Ta30oB. [[poOMPKH TUIOTHO 3aKpoiTe MPOOKaMM IMOJ CIOEM dJIEKTpoJuTa. Tieromiei
JTy4YUHOM OMpeeNIuTe HATMYKMe KHUCIOpOoJa B MPOOUpPKE, ropAuieil JTydMHONW MONOKruTe BoaopoA. llpemioxute ydammmcs 3aHECTH Pe3yibTaThbl
HaOIIOACHUI B TaOJIHILY. Pe3ynbrarhl HAOIIOICHUIA

Homepnpobupku O6bémraza HasBanuerasa

1
2
Bv1600b1:0OTpa3nuTh,4TONPOUCXOUTCMOJIEKYIaMHUCIIOKHBIXBEILIECTBBXOAEXUMUYECKOH PEAKLIH.

Koumponvuviegonpocwt:1. MoXHOIUITOBHEIIHEMYBHTyO TIIMYUTHIa3B0I0pOI0Trazakuciopoaa? 2. KakueqacTHIbICOXPaHSIOTCABXO0/1€ POTEKAHUS
peaKLuy pas3sIoKEeHUs BOJIbI, a Kakue pa3pymarorcsa? 3 .Kak goka3ars, 4To B cOCTaBe caxapa CO/AEpKaTcs aTOMBI yriaepoaa?
4.3ananunemanoarotoBkukl MA,BITP.IIpuco6upannnra3oBUCIONb3yOTIPUOOPEI, TpeICTaBIeHHbICHapHCYHKe. CTIOMOIIbI0, KAKUXU3 YKa3aHHBIX
pubOpPOB MOKHO coOupaTh Bogopoa? OOOCHYiTe CBOM OTBET, HCXO/S U3 CBOMCTB JJAHHOTO rasa.

Puc.7 ITpubopsranscodupaHusra3on

(A) (b)

/ ) i (:”
— W UF




TOUKA \!pocm

JleMoHcTpanMOHHBIHIKCTIEPUMEHTNL3.«3aKOHCOXPAHEHUSIMACCHIBEIIECTB»

Teopernueckasyacts. I [pun3ydyeHnnIaHHONTEMBIIEIECO00PAa3HOCO3IATHIIPOOIEMHYIOCHTYAIIHIO, [T Pa3pELICHUS

KOTOPOH ydaluecs BBIJBUTAIOT TUIIOTE3bI, TPEOYIOIUe dKCIIEPUMEHTAIBHON MpoBepkH. [Ipu 00CyXKaeHUN MpeIoKeHHBIX BapUAHTOB MPOBEPKU
BBIJIBUHYTBIX FHIIOTE3 BOCBMUKIIACCHUKHU MPEJUIaraloT pa3jiMuHble BApUAHThl KOHCTPYKLHUU IPUOOPOB, T.€. MPOSBIISAIOT TBOPUYECKYIO aKTUBHOCTbD, B
X0JIe KOTOPOH TIPOUCXOAUT NIEPEOCMBICTICHHUE MPHOOPETAEMbIX 3HAHUH.

Ha ypoxe ywammecs y3nator o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBAIMIEHHBIX OTKPBITUIO 3aKOHA COXPAHEHUSI MACChl BEIIECTB,
(GOpMyIUPYIOT 3aKOH, MPUXOT K BBIBOJIY, YTO Macca BEIISCTB B X0JI¢ PEAKIIUH JOJDKHA OCTABAThCS IMOCTOSIHHOM. JJ0OMBITNCH TOHUMAaHUSAHHOTO
TE3WCa, YIUTEIb JEMOHCTPUPYET IKCIICPUMEHT .

HDaKTI/ILICCKaflLI aCTh. ]_IGJ'II)p a0OTHI: OKCIICPUMCHTAIIbHOJOKA3aThb3aKOHCOXPAHCHUAMACCBIBCIICCTB.
HononnumenbHoeobopyodosanue:BeCHITEXHOXUMUIECKUESHITNDIICKTPOHHBIE;CBEYa;K0I0ATIIOCKOTOHHAS 2 5 OMIT;JTOKKAUISICKUTAHHSI BEIIIECTB.
Mamepuanviupeakmugul. cBeya.

Texnukabeszonacnocmu: BRIIOTHATETPEOOBAHUSTIPUPAOOTECOTKPHITHIMILIAMEHEM.

Hucmpykyusi k evinonnenuro: Ha phIlYaQXHBIX WM DJIEKTPOHHBIX BeCcaX ypPaBHOBEUIMBAETCS CBEYa, a 3aTEM YYHTENb 3aXHraeT e€. Yuammecs
Ha6J'IIO)IaIOT, 4TO B TeueHHe ~1 MUl PAaBHOBECHUEC BECOB HAPYIIACTCs, HalllKa C FOpSIHICfI (9:150 (0) IMMOJHUMACTCS BBEPX. y'—IaHII/IMCSI 3aaar0TCABOIIPO ChI:
«Kak M0xHO 00BsicHUTH HabOmromaeMbiii ¢akt? Kak 3TOT ¢akT cormacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BemiecTB?» OOCyXaeHue NaHHBIX
BOIIPOCOB MPUBOJIUT YUAITUXCS K MBICIIH O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIEAyeT N3MEHUTh KOHCTPYKIIMIO TTprOOpa.
Yuurenb3zapaHee10KEHIOATOTOBUTHKOIOYI0CTaTOYHOO0IBIIOT000BEMACXOPOIIIONOI0THAHHOMITPOOKO I, BKOTOPYIOBCTABIICHAJIOKEUKA.

B noxeuke 3akperuisiercs cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
y4anecsi IpUXoaiT K BbIBOJIY, UYTO OIBIT CJIEAYET MPOBOIUTH B3AKPHITOM MPHUOOpE, YIUTENb TOCTAET BECHI C KOJOOH,
3a)KUTaeT CBeUy, 3aKPEIUIEHHYIO B JIO)KEUKE, BHOCUT B KOJIOY M IJIOTHO 3aKphIBaeT. YdYalluecss BUIAT, YTO paBHOBECHE
BECOB HE HApYIIAeTCs B X0JI€ BCEro IKCIIEPUMEHTA .

Puc.8.IIpubopansaeMOHCTpaluu3aKOHACOXPAaHEHUSIMACCHIBEIIECTB

BroiBoanI:
BBBIB0O1aXHE00X0AMMOOTPA3UTHTE3MC,4TOMACCABEIIICCTBIIPUIIPOTEKAHUMXUMHYCCKOMPEAKITUUCOXPAHAETCS .
Konmponvrsiesonpocuwi:

3amaHusAnsApa3BUTUA]D YHKIIMOHAIBHOUTPAMOTHOCTH

1. IIpuropenunapoBocTaércsi3o1a.Macca3oibl MEHBIIIEMACCHIB3SITHIXIIACKUTAHUIPOB. KAKMOKHOOOBCHUTHITOT (haKT?

2. InsmpuroToBIEHUAMSIICHOT00 Y IbOHAMIOBapB3sUIKycokMsicamaccoii 1 kr.ITocneBapkukycokmsicactanBecuth800r. I louemymacca usmenunacs?




TOUKA \!pocm

JdeMoHcTpauMoOHHbIHIKcIepuMeHTNe4. «OnpeiesieHHecOCTABABO3IyXa)
Teopernyeckasyacts.IlepeanpoBeeHnEMIKCIIEPUMEHTAYIAITIMCIHE00X0 MMO0OBSICHUTHYCTPOUCTBOIPUOOPA, YTOO3H

adatotaenenus. TaxkeHneo0Xx0AMMOyOe U ThCS, UTOPOoOKanprOoparepMeTHYHO3aKpbIBaeTCOCy. [IpaKkTrueckas yacTsb.

Lenb paGoThL: SKCIEPUMEHTATIBHO OMPEACTUTh 0OBEMHYIO JI0JII0 KUCIOPOAA B BO3IAYXE .
Hononnumenvroeobopyodosanue:IpruOOPAISAONIPENCICHISICOCTABABO3yXa, IITATUB,CIIUPTOBKA, CTCKIITHHASIIATIOYKA,TyYHHA,CTAKAHC BOJIOM.
Mamepuanviupeakmugvl:KpacHbiii Gpochop.

Texnukabesonacnocmu:CoCTOPOKHOCTHIO00PAIIATHCACTOPAIIIM POCHOPOM.

Huempyxkyusax evinoaHenuro:

1.KpucrannusaTop HanoJIOBUHY 3anoTHUTE Booi. Ha moBepxHOCTh BoibI oMecTHTE PapdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00paTtuTeBHUMaHUEHAHE00X0AMMOCYCIIOBUEIKCIIEPUMEHTa—BIIaXKHBIH(ochoprcnonb3oBaTbHENb3s1! DocdopanomKxHOOBITEB3ATOO0BIINE, YEM
TpeOyeTcst IUTs CBA3BIBAHHS BCETO KHUCIIOPO/1a, HAXOSIIEroCs B COCYIE.

3.0tkpoiiTe TpoOKy Mprdopa W MOMECTUTE KOJOKOJI B KPUCTAILIH3ATOP ¢ BOAOH. [lorpy3nuTe KOJIOKOJ B BOAY HACTOJBKO, YTOOBI YPOBEHH BOIBI
COBIIaJaJl C HIDKHUM JISJICHHEM KoJlokoia. [Ipu 95TOM HMKHUH Kpai KOJIOKOJIa He JOJDKEH JIOXOIUTh JI0 THA KpUCTauIH3aTropa . J{jist 3Toro KOJIOKOI
3aKpenuTe B IITATHBE WA IOMECTHTE Ha JHO KPUCTAJUIM3AaTOPA IBE CTCKIITHHBIE TTAJIOYKH .

4.CunbHO pa3orpeB KOHEI| CTEKJIIHHOM MallouKH, OIYCTUTE €€ B KOJIOKOJI U noaoxrute ¢pocdop. Kak tonbko docdop 3aropencs, ObICTpOU3BICKHUTE
MaJ0YKy U 3aKpOMTE KOJIOKOJ Mpookoil. Konokoun 3amnomnHseTcs rycTbiM OeNbIM ABIMOM, COCTOSIIIIMM U3 YacTH4eK GpochopHOro aHruapua.

5.1Ipu ropenun ¢ocdopa 06bEM BO3AyXa BHYTPH KOJOKOJA BHayalle OT HAarpeBaHHUS HEMHOTO YBEIMYMBAETCSA, a YPOBEHb BOJBI B KOJIOKOJIE
noHmxkaercs . [lo mMepe pacxomoBaHUs KHCIOpOAa IIaMs TMOCTENEeHHO TacHeT. benbiit dochopHbid anrHapua pactBopsiercs B Boae . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE MOCTETNIEHHO YMEHbIIaeTcsi B 00bEMe . YpoBeHb BOJBI B KOJIOKOJIE MOBBIIIAeTCs . B kpucraniuzarop noyieiite Boabl B
TakoM o0beme, 4TOObI BHYTPU U CHapY>KU KOJOKOJIa YPOBHU ObUIM OJIMHAKOBHI M COBIAAATIN CO BTOPBIM JIEJIEHUEM KOJIOKOJIA.
6.0OTKpONTENIPUOOPUITPUTIOMOIIUTOPALICHITYYUHBIYOE TUTECHBTOM, UTOOCTABIIMICABKOJIOKOJIEra3HEOIICPKUBACTTOPEHHUS.

Pesynbrarel HaOMOICHMIHA

Yucno neneHuid B mpudope, Ywucio neneHuid B mpuoope,
3aM0JIHEHHBIXBO31Y XOM(J1I0 3aroJTHEeHHbIXra3aMHu(IocJe Kakoiiraznpopearuponain?
MPOBEACHUS PEaKIINH ) MPOBEACHUS PEAKIINN )

BroiBoanI:

BBbIBO1axyKa3aThCOACPKAHUEKUCIOPO1aBBO31yXe(BYD).

KonTtponsasieBonpocsl: 1. Kakoiirazpacxoayercsanpucxkuranuudocgpopanspozayxe? 2.Kakoito0béMkHcI0poaaBBo3yxe? CKOIBKOITO COCTABIISET B
npornenrtax? 3.Ilouemy asst nmpoBeaeHUs SKCiepUMenTa 6epyT U30bIToK ochopa?
4.KakoiirazocraicsBkosnokosenocinecropanusipocpopa?s.3aganusasnonarorokukl UA,BIIP Ykaxure,

B KaKyIO IPYIIy BXOJAT BELECTBA, 3arps3HAIOIINE BO3IYX:

1.BoasIHOMIIAD, YTIIEKUCIIBIITa3;2.CEpHUCTBINTAa3,0KCHIbIa30Ta;3 . KUCIOPO,a30T;4. €1, KUCIOPO



TOUKA \\' POCTA

Okmace

JemoHcTpannoHHbIIKCIIEpUMEHTNe 1.« TenioBoid pheKTpacTBOPEHUSABEIIECTBBBOAE»

Teopernyeckas gacts. PacTBOpeHMe BEIIECTB MPEACTABISET COO0H CIOXKHOE (PU3NKO-XUMHUECKOE SBICHUE, 3aBUCSIIEE OT MPHPOIBIPACTBOPEHHOTO
BEIIECTBA M PACTBOPHUTEIIS, OT TEMIIEPATYPhl M KOHIICHTPALMU 00pa3yroLIerocsi pacTBopa.

IIpu pacTBOpeHMM KPHUCTAJUIMUECKHUX BELIECTB B BOJE IMPOMCXOAAT TPU OCHOBHBIX Iporecca. l.PaspyiieHue kpucTasIMyecKol peméTku
pacTBOPSEMOroO BEIIECTBA — IHAOTEPMUUYECKUI TPOIIECC.

2.I'mpparauusi,T.e.B3aUMOACHCTBUE YacTULl (MIOHOB MJIM MOJIEKYJ) PaCTBOPSEMOTO BEILIECTBA C MOJEKYJIaMH BOJbl — 3K30T€PMHUUYECKHM MPOLIECC .
3.IlepeHoc ruapaTUpOBAaHHBIX YaCTUI[ OT TPAaHUIBl KPUCTAI-pacTBOpP B OOmIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKIAETCA HHU
BbIJIEJIEHUEM, HU MOTJIONIEHUEM TEIUIOTHI.

B 3aBucumoctu OT TOrO, TEIIOBOM 3(pPEeKT Kakoro U3 ABYX MPOIECCOB (pa3pyllleHHEe KpUCTallja WIA TUApaTalus 4acTul) npeodiasaer, oOmui
TEII0BOM APPEKT paCTBOPEHUSI MOXKET OBITH BETMUNHOM MOJI0KUTEIbHON WM OTPULIATEIbHOM.
[IpakTnueckasyactb./[enbpabomer:oNpeneUThTEIIIOBONI((HEKTPACTBOPEHUACEPHONKUCIOTHL, THAPOKCH 1A HATPUAUHUTPATAAMMOHHUS.
Ilepeuenvoamuurosyugposotiiabopamopuu: IaTINKTEMIIEPATYPHIIATHHOBBIH.

Jlonoanumenvnoeobopyodosanue:ctakantal SOMI—31IT. ;cTeKITHHASTATIOYKA; IPOMBIBAJIKa;MEPHASIPOOHpPKa; IIMATeIb—211T.
Mamepuanviupeaxmugwl:cepHAIKUCIOTA(KOHIL. );TUPOKCUTHATPUSKPUCTAIITNIECKHI; HUTPAaTAMMOHHUS.

Texnuxa 6ezonacrnocmu: 1.CepHasi KUCIOTa U THAPOKCHU HATPUS SBISIOTCS arpecCUBHBIMU BemiecTBaMu. Heo0Xxo 1Mo octeperarbesi UXIONaaHus
Ha KOXY U onexnay. 2.bepeus riaza! 3.HeoOxoMMo MOMHUTH MPaBWIIO pa3BeaeHus KUCIOT. 4.Ha pabodyem MecTe TODKHBI ObITh HEUTPATH3YIOIIUE
cpenctsa: 2%-Hble pacTBOPbI TUApoKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.

Hnuempyxkyusx evinonHeHuro.

1.BnepseriictakanHanenteS OMiBo1bl. 2. CIOMONIBIOIATYUKAOTIPEETUTECE TEMIIEPATYPY.

3.0r™epbTe 10 MJI KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI U MEJICHHO, MPU MEPEMENIMBAHUN PACTBOPA CTEKJISIHHOW MaJIOYKOW BJIMBANWTE CEPHYIO
kucnoty. OOpatuTe BHUMaHHE Ha TOPSAIOK CMEUIMBAaHUS BOJAbI M cepHOM kucioThl! Crequte 3a U3MEHEHHEM TEMIIepaTypbl MpU PacTBOPEHUH
kucnotbl. Hanboliee BhICOKOE MOKa3aHUe TEMIIEPAaTyphl 3aHecuTe B Tabnuiy. J(aTyuk TmateabHO TPOMOMTE BOJOH.

4.Bo BTOpOH CTakaH MOMECTUTE OKOJO § I' TBEPAOro MOPOIKa ruApokcuaa HaTpus u Bieite 50 miu Boabl. OnmycTUTe JAaTYMK TEMIIEPATyphl U
nepemerniaiTe pactBop. OTMETbTE caMO€ BHICOKOE 3HaYeHHE TeMIleparyphl. TIiaTensHO MPOMONTE TaTYUK BOJIOM.

5.B Tperuii crakaH HachIMbTe 15 I METKOKPUCTAJUIMYECKOTO HUTpaTa aMMoHus unpuieite 50 mi Boael. OmycTuTe JaTYUK TEMIEpaTypbl U OBICTPO
nepemennaite pactBop. Hanbosiee Hu3koe 3HaYeHHE TEMIIEPATyphl 3aHECUTE B TaOIHILY.

Pesynbrareinzmepenuil/Ha0nroneHuit

Hccnenyemascucrema JluctunnupoBaHHasBOIa Boaa+H>SO4 Bona+NaOH Boma+NHiNO3
Temneparypa,°C
Buisoowi:
OTpa3uTh,KaKoUTEIIIOBOHIPPEKTIIPe0O1a1aeTIPUPACTBOPEHUMBBOIECEPHONKUCIIOTHI, HUTPATaAMMOH UL, THIPOKCUJAaHATPUSL.
Konmponvhviegonpocwi:

1 .O6’L${CHI/ITC,HO‘-ICMprI/IpaCTBopCHI/II/IOILHI/IXBeIJ_[eCTBBBO,Z[eBLI,[[CJ'ISICTCHTCHJ'IOTa, APYIruxX—-IIorjIomacTCA.
2.Hpe,Z[HOJ'IO)KI/ITC TEIIOBOM B(I)q)eI(T nmponecca paCTBOpPCHHUA B BOAC THAPOKCHU A KaJIUA.



TOUKA \‘POCTA
IIpakTnueckasspadoraNel.J1eKTPOINTHIMHEIIEKTPOJIUTHI \

Teopernueckasd yactb. IIpu pacTBOpeHUU B BOJIE MOHHBIX COEIMHEHUN IOJIIPHBIE MOJIEKYNIBI BOJbI OKPYKAIOT (COJIBBATUPYIOT) 3apsKEHHBIE MOHBI,
IepeBosii UX B pacTBOp. MoJEKyaspHbIE COEIMHEHUS COJbBATHPYIOTCS, HO HE paclajaroTcsi Ha HMOHBI . B mepBoM ciydae pacTBOp NPOBOJIUT
AJIEKTPUYECKHUM TOK, BO BTOPOM HET .

Onpenenuth NMPUHAAIEKHOCTh BEIIECTBA WIM PAacCTBOpPA BEUIECTBA K AJIEKTPOJUTAM MOXHO IPHU IOMOIIM M3MEPEHUS 3JIEKTPONpOBOJHOCTU. Ecimu
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCICAYeMbId OOBEKT — JJICKTPONHT. Eciu 3HaYeHWE 3JIeKTponpoBoAHOCTH MeHbime 20 MkCm/cM, TO 3TO
HEAJIEKTPOJIUT .

[IpakTHyeckasyacTs.

L]envpabomui:onpe1eMUTHIIPUHAAICKHOCTHBEIIECTB,CMECEHBEIIECTBY PACTBOPOBBEIIECTBKAIEKTPOJIUTAMUHEIEKTPOIUTAM.

Ilepeueny oamuuxos yugposoii radbopamopuu: AATIUK IEKTPONPOBOIHOCTH . [lomonHuTenbHOe oOopyaoBaHue: crakaHbl Ha 50 MII; IITATUB C
3aKMMOM; IIpOMBIBaJIKa . MaTepuasnbl U peakTUBbI: AMCTUIUIMPOBAHHAsA BOJa; Mo 20 MJI STHJIOBOTO ciMpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxaposbl, pactBopa criiupra (1:1), 5%-Horo pactBopa xjopuna HaTpusi; S%-HOTO pacTBOpa XJIOPOBOJAOPOAa; 5%-HOTO pacTBOpa TMAPOKCUIA HATPUS,
MoBapeHHas coJib (TBEpast), caxap (TBEPIBIN) .

Texnuxabezonacnocmu: IIpupaboTeCcroprOUNMIKUIKOCTAMU(CITUPT,0€H3UH, KEPOCHH )BOITHM3UHE T0KHOOBI ThOTKPBITOTO OTHSI.

Huempyxkyusax evinoaHenuro:

1.BcTakaHNOMECTUTENOBAPEHHYOCOIBUOIYCTUTEB CTAKaHJATYMKIIEKTPONIPOBOAHOCTH. [ [pOBOIUTINCONBAIEKTPUYECKUUTOK? 2. AHAIOTHYHBIE
JEUCTBUA MPOBEANUTE C caxapo3oil . 3 . B crakan Haneiite 20 MJI KCCIIElyEMOTO pacTBOpa.

4.OnmyCTUTEBHET 0 AaTYUKAIEKTPOIIPOBOIHOCTH, 3aKpeIEHHBIMBIANKeTaTHBa. HabmonaiiTe3an3MeHeHneM3HaueHUAIIEKTporpoBotHoCcTU. Korna
MOKa3aHUs JaT4YMKa MEePeCcCTaHyT U3MEHITHCS, 3alUIIUTE €ro 3HaYeHHe B TaOJIHUILY .

5.06patuteBHIMaHue! J[aTUNKIIOCIEKAK IOTOOTIBITATIIIATEIHHOIPOMBIBAETCABOI0H. 6.3aTEMIaTYMKOTTYCTUTEBCIIEAYIOIHUHUPACTBOP. AHATOTUYHBIC

JEUCTBUSA MPOJIEIaiTe CO BCEMU PACTBOPaAMU. Pe3ynbTaThl n3MepeHui
Neombita | HazBanueBemecTBa,pactBopa | 3HaYCHHEIIEKTPOIPOBOIHOCTH,MKCM/cM DNEKTPOTUTHINHEIIEKTPOIIUT
1
2

Koumponvrviesonpocuwi:

1.06pamaroT BHUMaHKE, YTO HU JAUCTUJUIMPOBAHHAS BOJA, HU TBEP/As COJb HE MPOBOJAT NIEKTPUUYECKOIO TOKA. TeM He MeHee pacTBOpP COJIM B BOJIE
IIPOBOJIUT AJIEKTPUYECKUNA TOK. DTO 3HAUUT, YTO B PACTBOPE OTKY/AA-TO MOSBISIOTCS HOJBMKHBIE 3apsabl. 1101 3T0 HabmtoAeHUe BBOAAT ONpeae/ieHIE
IEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALUH.

2 . Beerna nu BOJHBIE pacTBOPBI BEIIECTB MIPOBOAAT MIEKTpudeckuil Tok? He Bcerna, T.e. HEKOTOPHIE BEIIECTBA HE JAIOT MOHOB IIPH PACTBOPEHUH .
OT0 — BeliecTBa ¢ MOJIEKYJIIPHOM KpUCTalIn4ecKoy pemérkoit.3.3ananns i noarotosku k ['A, BIIP
A)KX0po1mopacTBOpUMBIMAIEKTPOJIUTAMOTHOCSTCS:

1.runpokcuabapus;2.pocharmaraus;3.cynppuamenu(ll);4.kapbonatkansius. b)

DNEeKTpUUECKUN TOK POBOJINUT:

1.pacTBOpPATHIIOBOrOCIMPTA;2. pACTBOPTIIULIEPHHA; 3. paCTBOPIIIIOKO3bI;4. paCTBOPIUAPOKCH IAKAIIBLISL.
JlabopaTopHbliionbITNel.«BinssHHepacTBOpHUTEISIHATUCCOLU AL



TOUKA \!pocm

Teopernueckas yactb. Bo MHOrUX XJI0opHuaax NEPEXOAHBIX METAUIOB CBS3M MMEIOT B 3HAYUTEIBHONW MEpe KOBAJICHTHBIM XapakTep . ManonoJspHbie
pacTBopuTeNr (COUPT WM AIETOH) COJBBATUPYIOT MOJIEKYNBl [eaukoM. Ilpu mo0OaBieHMM BOABI OHAa COJBBATUPYET MOHBI, BBI3BIBAS
IEKTPOJINTUYECKYIO JUccolnanuo . [[BeT pacTBopa py 3TOM U3MEHSETCS, a 3JEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .
[Ipaktudeckasyactb.l[enbpaboThI:chOPMHUPOBATHIIPEACTABICHUEOPOIUPACTBOPUTEISABIICKTPOIUTHIECKON TUCCOLIHALINHT.
Ilepeuenvoamuuxosyugposoiinabopamopuu: 1aTIUKIIEKTPOIIPOBOTHOCTH.

Jlonoanumenvrnoeobopydosanue: ABaBbICOKUXXUMUYECKUXCTaKaHa(S0MIT);CTEKIITHHAS A0 YKA.
Mamepuanviupeaxmueswvi:CuCl26e3BoaubIi(MMeeTKOpHYHEBBIH 1BET.[l0sTyqaroT, HarpeBassKpUCTAILIOTHIPATBYAIIKE I BEIIIAPHUBAHUS. X PAHAT B TUIOTHO
3aKpBITOM COCY/IE); AllETOH WJIM CIUPT .

Texnuxa 6e3onacnocmu: 1 . Coupt U aneroH — roprouue BemectBa. He ncnonb3oBate oTkpbiToe miams. CrenuanbHble Mepbl O€30MaCHOCTH MpU
paboTe ¢ roprounuMu KUIKOCTSIMU. M30eraTh nonasanus cojiei MeIy Ha KOXKY U OJEK/IY, TaK KaK OHU SITIOBUTHI.

2 IpunomnaiaHuUCMBITEXO0JIOAHOMBO IO HOE3MBLIIA.

Hucmpykyusax 6blnosinenuro:

1. BxumunueckuiicrakanHacbinbTe~0,5r0e3Bo qHoroxnopunamenu (I11)CuCl2unaneiite~25mncnupramivaneToHa.
2.PacTBOpHTEBEIIECTBO,IEPEMENINBASICOACPKMMOECTaKaHACTEKIITHHO N0 YKO. ECIMpacTBOPUTHCOIBIIONHOCThIOHEYAAETCS, aKKYPATHO CIIeiTe
ITOJTY4YEHHBIN pacTBOP B APYrOM CTAaKaH.

3.Ilorpy3uTeBpacTBOPILYNIATYUKAIIEKTPOIPOBOIHOCTUUHN3MEPHTEIIEKTPOIIPOBOIHOCTD.
4.00paruteBHUMaHueHanBeTpacTBopa. [ IpuneitrekpactBopy2 SmaBoasl. [ lepemeniaiite,00paTu TeBHUMaHUCHAN3MEHEHICOKPACKH.

5.13MepbTe NIEKTPONTPOBOJHOCTD MOJTYYEHHOTO PACTBOPA .

Pesynbrareinzmepenuil/HabmoieHmi

Bemectso DeKTPONPOBOAHOCTEBCIIUPTE (ALIETOHE) DJEeKTPONPOBOAHOCTHIIOCIIE100aBICHUABOIbI

Xnopuamenu(ll)
Bv160061: OTpa3uThBIUSIHUEPACTBOPUTEISIHANIEKTPOIIPOBOIHOCTD COJIU.
Konmponvrviegonpocwei: 1.04€MCBUIETETBCTBYETPOCTINCKTPOIPOBOHOCTHCOMHIPU100aBeHnBO 161 72 . [loueMmyn3menseTcsiserpactBopa? 3 . Kak
BIIUSICT IPUPOJIA PACTBOPUTEIIS HA JIEKTPOJIMTUUECKYIO TUCCOLUALIUIO?

JladopaTopHbIHONBITN2.«CHiIbHBIEHN cJIa0ble JJIEKTPOJIUTHD)

Teopernueckasyactb. INEKTPOIUTAMUHA3BIBAIOTCABEIECTBA, PACIIAIAIOIIUECIHAMOHBIBCIIEACTBUEIIEKTPOIUTUUECKOM

JIUccolranuu. PacTBOpPBI AIIEKTPOJIUTOB SIBISIOTCS MPOBOJHUKAMU BTOPOTO pPOJAA, TaK KaK MPOBOAAT JIEKTPHUYECKH TOK 3a c4ér uoHoB. I[lo
CIOCOOHOCTH K DJEKTPOIUTHUECKON TUCCOIUAIINK AIIEKTPOIUTHI YCIOBHO Pa3AeNsioT Ha CHIbHBIE U cia0ble. CHIIbHBIE DIEKTPOIUTH MPAKTUYECKU
MOJIHOCTHIOIUCCOIUMPOBAHBIHANOHBIBPA30aBICHHBIXpAcTBOpaxX . K HUMOTHOCSATCIMHOTHEHEOPraHUYECKUECOIH, HEKOTO PHIEKHUCIOTHIM HIEOYU

. Criabple 31eKTpO- JUTHI JIUIIb YACTUYHO JHUCCOIMHUPOBAHBI HA UOHBI, KOTOPBIE HAXOASTCA B TMHAMHUYECKOM PaBHOBECHUU C HEIWCCOIMUPOBAHHBIMU
Mosiekynamu . K c1abbIM 37€KTpOIUTaM OTHOCSATCS MHOTHE OPraHUYEeCKHE KHCIOTH M1 OCHOBAHHS .

[IpakTuyeckas yacTb./[env pabomei: ONPENENUTH, SBISIOTCS JU BBIJAHHBIC BEIIECTBA CHUJIBHBIMU WM CIAOBIMHU DJEKTPOJIMTAMH Ha OCHOBAaHUU
MU3MEPEHUS AIIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuenvoamuyuxosyugposoiinabopamopuu: 1aTIUKIIEKTPOIIPOBOTHOCTH.

Jonoanumenvrnoeobopydosanue: TpuXxuMuIeckuxcTakana(25—>5S0mir), (poMbIBAIKACTUCTHILTUPOBAHHOM BOJIOM.
Mamepuanviupeakmugoi:10%-HbIepacTBOPHICOISHOM, a30THOUNYKCYCHOMKUCIOT(>keNaTeIbHOBKANEIbHHUIIAX );PHUIbTpOBaIbHAsIOyMara.




TOUKA \' POCTA
Texuuxabesonacnocmu: CoOronaiTeMepbI0e30MacHOCTUIIPUPAOOTECKUCIOTAMU | IISTIOYaMH. \

Huempyxkyusax 6binoaHeHuro.

1.BTpu crakanananeireno 25—>5S0MIIUCTHIIIMPOBAHHOMBOIBI.
2.BnepsebliicTakann00aBbTe | KamIt0yKCyCHOMKHUCIOTHI, BOBTOPOH—COJISTHOM,BTPETHI — a30THOM.
3.3MepbTeaieKTpOIIpoBOIHOCTHKAKI0OTOPACTBOPA, BEITUPASIIYTT (PHIIBTPOBATBHOMOYMAr oMo CiIeKaK10TON3MEpEHHSL.
Pesynbpratel n3mMepeHui

NeripoOb1  [3HaUEHHEINEKTPONIPOBOAHOCTH,MKCM/cM  |Ha3BaHHEBBIIAHHOTOBEIIECTBA

1
2
3
Buv1600b1: OTpazuTenprHaiiexKHOCTbBEIECTBKCUIbHBIMUCIA0BIMAIEKTPOIUTaM. KOHTpOIbHBIE BONIPOCHI:
1.IToueMypacTBOPCOMTHOMKUCIOTHLTYHIIETIPOBO U TIIEKTPUUECKUMUTOKIIOCPABHEHUIO CPACTBOPOMYKCYCHOMKNCIOTHI? 2.K
KaKUM DJIEKTPOJIUTaM OTHOCHUTCSI pacTBOP a30THOM KucioThl? 3 . 3amanue s noarotoBku k ['MA, BITP

DOopMYIBITONBKOCIAOBIXTEKTPOIUTOBIIPEICTABICHBIB PSIY:
1.Ca(OH)2,H2S,H2SOs  2.H2CO3,NH3-H20,H,S  3.KOH,KNO3,HCl  4.ZnSO4,MgCl2,HBr

JdemoHcTpaunOHHBIHONBITN?2 . « 3ydyeHN e BIUAHUAPAINIHBIX(PAKTOPOBHACKOPOCTH PeaAKINID)

TeopernueckasguacTs. CyiecTByOTpa3HbleMO AU DUKAITUUTIPUOOpAITIN3YyYEHUIXUMUYECKU XpeaKIii. BoTHOMKOHCTPYKIMHPOIbPEaKTOPa BBIITOIHSIET
00bIYHAst TPOOUpPKa, B APYroi, 6osiee coBpeMeHHOM, — cocyn JIanmonbTa.

OpnHako TeXHHMKA JEMOHCTPALMUIKCIEPUMEHTA OCTAETCS OMHAKOBOM. MeHseTcs MIlb MOPSAA0K CMEIIMBAHUS pearupyromux Beniects. CHadana
BIPOOUPKY-PEAKTOP 3aJIMBAETCS PaCTBOP KUCIIOTHI, a B HEr0 MoMeniaercs TBEPA0E BEIIECTBO (LIUHK, MPaMop).

[pakTnyeckasgyactb.l[enbpaboThI: U3yUUTHBIUSHUEPAZTUYHBIX(DPAKTOPOBHACKOPOCTBXUMUYECKON PEAKIIUH.
Ilepeuenvoamuurxosyugposotiiabopamopuu: 1aTINKTEMIIEPATYPhI IJIATUHOBBI.
Lonoanumenvrnoeobopyodosanue:mpuOOPUIAN3yIeHUSICKOPOCTUXUMUYECKUXPEAKIINI;IIEKTPUUECKas IUINTKA;CTAKaHXUMUYeCKHITHa2 S0MIT; 1ITIaTeNb;
KPHCTAJUIN3aTOP IS POMbIBaHUs cocynoB Jlanmonbsta; mpooupku I[1X-21 (3 mr.) .

Mamepuanviupeakmugwl:constHasKUCI0Ta(4%-Hbii );consHaskuciaora( 10%-Heplii);KyCOUKH MpamMopa;IOPOIIOKMPaMOPa;yKCyCHasIKUCIOTa(6%- HbIi1);
LIUHK; Iepokcu Bogopoaa (3%-nelii); auokcua mapranma (IV) .
Texuuxabesonacnocmu:Co0Iro1aThIIPaBUIIapa00THICKUCIOTAMUNHATPEBATEIbHBIMUAIEKTPUYECKUMUTIPUOO-paMHU.

Hncmpykyusk 6b1noaHeHuro:!

Onvim [ .BnusHrEenpupoAbIpearupyronnxBenieCTBHaACKOPOCTbXMMUYECKOW peakiun

B oano xoneno cocyna Jlangonbsta Haneiite 3 mu 1 M pacTBop yKCycHOUM KUCIOTHI f6%-HBIN pacTBOp), B APYroe KOJEHO MOMECTUTE 2—3 TrpaHyIIbl
uuHka. Bo Bropoit cocyn Jlan- gonpta Haneite 3 M 1 M comnsiHOM kucnoTel fH%-HbIif), B Apyroe kojieHo — 2—3 TpaHyabl IUHKA . [Ipucoenunure
cocyabl JlaHT0TbTa K MAHOMETPHUECKUM TPYOKaMm.

O6pamume sHumanue! O)IHOBpeMeHHO HepeneﬁTe KHCJIOTBI B COCydax JlangonpTa K IpaHyJlaM IIMHKAa. CpaBHI/ITC YPOBHU KHUAKOCTU B
MaHOMCTPHUYCCKUX pr61<ax. Yyamuecs aeaT BeIBOI O pa3H0171 CKOPOCTHU XUMHYCCKUX pCaKI_II/Iﬁ .



Onvim 2. BnyusiHUEKOHIEHTpALMUPEear ipyOIUXBEIECTBHACKOPOCTbXUMUYECKON PEAKIINN
B onno koneno cocyna Jlanponwsra Haneitre 3 mit 4%-HOM COJSTHOM KUCIOTHI, B IPYyroe KOJIGHO MoMecTuTe 2—3 rpaHyibl HUHKA . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 mi 10%-HOM CONSHOM KHUCIOTBHL, B ApYyroe KoJeHO — 2—3 rpanyiabl LuHKa. [lpucoenunure cocynsl JlangonsTa K
MaHOMETPUYECKUM TPyOKaM.

Oobpatute BHUMaHue! OJHOBPEMEHHO TIepenelTe KUCIOThl B cocyaax Jlanmonbra K rpaHynaMm LuHKAa. CpaBHUTE YPOBHU JKMJKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYuyaiuecs Aenat0T BBIBOJ O pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.
Onvim3.BnusiHueTeMneparypblpearup yroluxBeleCTBHACKOPOCTbXUMUYECKOM peaKkiuu

B onno xoneno cocyna Jlanponera Hanmerite 3 Ma 10 % constHOM KHCIIOTHI, B APYroe KOJIGHO MOMECTUTe 2—3 TpaHylbl IMHKA . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 mu 10%-HON coiisi- HOW KHUCIOTHI, Harperoil Ha BojasgHoW Oane no 50 °C, B apyroe KojieHO — 2—3 TrpaHyjbl LIHMHKA.
[Ipucoenunute cocyapl Jlan10/bTa K MAHOMETPUYECKUM TPYOKaMm.

Ob6patute BHUMaHue! OJHOBpPEMEHHO TMepenelTe KHUCIOThl B cocyaax Jlanmonpra K rpaHynaMm nuHKAa. CpaBHUTE YPOBHU JKHMJIKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYuyaiuecs AenaoT BBIBOJ O pa3HOM CKOPOCTH XUMUYECKUX PEaKuil .

OnvimNe4. BAusHUENTOBEPXHOCTHCONTPUKOCHOBEHUAPEAT NP YOI XBEIIECTBHACKOPOCTEXUMUYECKON pEaK NN

B oano xosneno cocyna JlanmonbTa HameiTe 3 Mit 4%-HOW CONSTHOM KHUCIIOTHI, B IPYroe KOJEHO oMecTuTe | T Mpamopa, B3ITOTO B BHJIE Kycouka. Bo
BTOpO# cocyx Jlannonbra Haneiite 3 mi 4%-HOH COJIIHOM KHUCIIOTHI, B Apyroe KojeHo — 1 r nopomika Mpamopa. Ilpucoeaunure cocyast JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OITHOBPEMEHHO TiepeliediTe KHUCIOTBI B cocymax Jlammombra kK Mpamopy IuHKAa. CpaBHUTE YPOBHHM JKHUIKOCTH B
MaHOMETPUYECKHX TpyOKax. VYuyamuecs Aenat0T BBIBOJI O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

Onbim 5. BnussHuEKaTaIn3aTOpaHaCKOPOCTbXUMUYECKON peakuu

B crakan ¢ Bogo#, Harpetoii 1o 50 °C, nomectuTe 2 AEMOHCTpalMOHHbBIE TPoOHpKH ¢ 2 Mi 3% -HOTO pacTBopa Mepokcuaa BoAopoaa. BeinepkuBatoT
MpoOUpPKH B BOJE OKOJO 2 MHH. M3BiekuTe mpoOUpKU W3 BOJASHOW OaHM U NPOJAEMOHCTPUPYHTE ydalllUMCS pe3ylbTaT — Ha CTEHKAaX MpOOHpPKH
MOSIBWJIMCH ITy3bIPbKH Ta3a Kuciopoaa. B oaHy u3 mpoOupok BHecHTe Ha KOHYMKe Imatens auokcupa mapranua (IV) . Habmiomaior sHepruuHoe
BbIJICTICHUE KUCIOPOA.

Koumponvnvie sonpocwi: 1.0T kakux GpakTOpoB 3aBUCUT CKOPOCTh XUMU4eckoil peakuuu? 2.ITouemy pasnokeHue nepokcua BOAOPOa BIPUCYTCTBUU
nrokcuaa mapranua (IV) cuauana uaér ouens ObICTPO, a 3aTeM 3aMeIsieTcs?

3.3amanuaispa3BUTHAG yHKIIMOHATbHOUTPAMOTHOCTH:

B Tpu onuHakoBbie MPOOUPKH YUSHUKH HAIWIM MO 5 MJI pacTBOpPa COJIIHOM KUCIOTHI OJMHAKOBOM KOHIIEHTpalu. B mepByro mpoOUpKy MOJIOKUIN
CTPYKKIKEJIe3a,BOBTOPYIO—CTPYKKUIIMHKA, BTPEThIO—CTPY>KKHHEU3BECTHOTOCBETIOTOS PKOOIECTAIIETO

Metaiia. Hanbornee MHTEHCHBHO BBbIIECJICHHE ra3a HaONIONAIM B TPETbel MPOOUPKE C HEU3BECTHHIM METAIJIOM. BoCA
BTOpPOH MpPOOUpPKE C IIMHKOM HWHTEHCHUBHOCTh BBbIJIEJIEHUS ra3a Obula MEHbIe, YeM B TpeTheil. B mepBoil mpobupke c
’KeJle30M HHTEHCUBHOCTD BbIJIENICHHs ra3a Obljla HAMMEHbLICH. B
a)/leiicTBue Kakoro ¢axTopa, BIMSIOIIETO0 Ha CKOPOCTh peakiuu, Habmoganu yuamwuecs? 0) Kakoil meramn mor
HaXOJIUThCS B TpeThel npoOupke? 3anuiIuTe Ha3BaHUE MeTala.

4. Ha rpaduke mpejactaBieHa 3aBUCUMOCTh KOHIIGHTPALMU MCXOJHBIX BEIIECTB U NMPOAYKTOB PEAKIUU OT BPEMEHHU
MPOTEKAHHsI PEAKIIUU:

Puc. 20. I'paduk 3aBHCHMOCTH KOHLIEHTPAIIMM MCXOJHBIX BEUIECTB W MPOJYKTOB PEAKLUUU OT BPEMEHH IMPOTEKAHHS A
peaxkuu

A

OHpe,Z[eJ'II/ITC,KaKaﬂKpI/IBaﬂOHI/ICBIBaCTI/ISMCHCHI/IGKOHHeHTpaI_II/II/II/ICXOI[HBIXBCIJ_ICCTB,aKaKa}I—HpOILy'KTOBpeaKL[I/II/I.

Ty
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