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TOUKA !'POCTA

[TosicHuTEnBHAA 3anIMCKa
Pabouas nmporpamMMa o XMMUHU Ha ypOBHE OCHOBHOTO 0011eT0 00pa30BaHus COCTaBlICHA
Ha OCHOBE TOJIOKEHHUI M TpeOOBAHUH K pe3ysbTaTaM OCBOSHHS OCHOBHOM
00pa3zoBaTeNbHON POTrPaMMBI, TIPEACTaBICHHBIX B DeepabHOM TOCYAaPCTBEHHOM
00pa3oBaTeNFHOM CTaHJapTe OCHOBHOTO O0IIET0 00pa30BaHuUs, YTBEPKIECHHOTO
npuka3oM MunucrepcTa oopazoBanust u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom
[TpumepHOit TPOTrpaMMBIBOCITUTAHHUS,

Ha 6a3e nientpa «Touka pocTta» odecrieunBaeTcs pean3alis 00pa3oBaTeIbHBIX
MPOrpaMM E€CTECTBEHHOHAYYHON M TEXHOJIOTUYECKOM HAIPaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMH 3aKOHOJJATEILCTBA B chepe
o0pa3oBaHUs U ¢ y4eTOM pekoMeHaaiuii degepaiibHOro orneparopa ya4eOHOTo
npenMera «XuMus». O6pa3oBarenpHas IporpaMma no3BoJisieT UHTErpUpOBaTh
peanu3yeMbie 371eCh OIX0Ibl, CTPYKTYPY U COICp)KaHUE MPH OPTraHU3aluu 00yICHUS
XuMuU B 8—9 Kjaccax, BHICTPOCHHOM Ha 0a3e J1000T0 U3 TOCTYIHBIX Y4eOHO-
MetoauueckuxkomiuiekcoB (YMK). Mcnonp3oBanue 000pynoBaHusl IEHTpa

«Touka POCTa» MO3BOJIACT CO3AATh YCJIOBHS:
e A paClIMPCHHUA COACPIKAHUA IMKOJIbHOI'O XUMHWYCCKOT'O O6paSOBaHI/I$I;

o JJIS TIOBBIIIICHU A HO3HaBaT€J’II)HOI>'I AKTUBHOCTHU 06yqa}01111/1x<:ﬂ B eCTeCTBeHHOHay‘-IHOfI
o0JacTu;

e ISl pa3BUTHSI TUYHOCTH peOeHKa B Ipoliecce 00yUeHHs] XUMHUH, €ro
crocobHocTeH, PopMHUpPOBaHUS U yIOBIETBOPEHHUSI COITUATIBLHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTEN;

117151 pabOTHI ¢ OJIAPEHHBIMU IIKOJILHUKAMHU, OPTaHU3AIMH UX PA3BUTHUS B PA3TUYHBIX 00JACTIX
00pa3oBaTeNnbHOM, TBOPYECKOM JEATEIBHOCTH.

HpI/IMeH}I}I I_[I/I(l)pOBLIC J'Ia60paTOpI/II/I Ha YpOKax XUMUHU, YHAIIUCCA CMOT'YT BBIIIOJIHUTDH
MHO>KECTBO J'Ia60paTOpHBIX pa60T H SKCIICPUMCHTOB IOIIPOrpaMme OCHOBHOH IIKOJIBI.
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Hopmarushas 6a3a

1.

denepanbhblii 3akoH 0T 29 .12 .2012 No 273-D3 (pex . ot 31 .07 .2020) «O6 obpazoBanuu B Poccuiickoit denepannn» (¢ U3M . U JIOII ., BCTYII .
B cuity ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons_doc LAW 140174 (nata obpamienus: 28 .09 .2020)

[Macmopt HanmoHaIbHOTO MpoekTa «ObpazoBanue» (yTB. npe3uauymom Coserta npu [Ipesugente PO mo crparernyeckoMy pa3sBUTHIO U
HAI[MOHAIBLHBIM IPOEKTaM, MPoToKoi oT 24 .12 .2018 Ne 16). - URL.: https://login .consultant.ru
link?req=doc&base=LAW&n=319308&demo=1 (nara obpamenus: 10.03.2021)

I'ocynapcrennas mporpamma Poccuiickoit denepannu «Pazputue oopazoBanusy (yTBepxaeHa nocranosnenneM [Ipasutensctea PO ot 26
12

2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBepsKACHUH rOCYAapCTBEHHOM porpammbl Poccuiickoit @enepanuu «Pa3sutue odbpasoBanus» . — URL:

http://www .consultant .ru/document/cons doc LAW_286474/cf742885¢783e¢08d938 7d7364e34f26187ec138f (nara obpamienus: 10 .03 .2021)
4.IIpoeccronansusblii crangapt «llenaror (megarorndeckas AesaTeIbHOCTD B JOMIKOIBHOM, Ha4aIbHOM 00ILIEM, OCHOBHOM 00ILIEM, CpeTHEM 0011eM
o0pa3oBaHum), (BOCMIUTATENb, YIUTENb)» (pea. ot 16.06.2019 r.) (ITpuka3 MunuctepcTBa Tpyaa u conuanbHoi 3auuthl PO ot 18 okts6ps 20131 . Ne
544H, ¢ n3MeHeHUsIMH, BHECCHHBIMU NpHKa3oM MuHucTepcTBa TpyAa U corzamutel PO ot 25 nexabpst 2014 v . Ne 11151 m ot 5 aBrycra 2016 r . Ne
422wu) . — URL: // http://npodcrannapruenarora.pd (aara oopamenus: 10 .03 .2021)

1.

[Ipodeccuonanbublil crangapt «llenaror qononHUTENEHOrO 00pazoBaHus Aetell u B3pocabix» (IIpukaz MunucTepcTBa Tpyia U coluanbHON
3amuThl PO ot 5 mas 2018 r. Ne 2981 «O06 yrBepxaeHnn npodeccuoHanpHoro cragaapra «llegaror q0moTHUTEIFHOTO 00pa30BaHMs IETSH 1
B3pocabix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh- standartov/index .php? ELEMENT ID=48583 (mara oopamenus: 10 .03 .2021)

®enepalibHBIN rocyAapCcTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO 00111er0 00pa3oBaHus (YTBEPKICH MpuKa3oM MUHUCTEpCTBA
obpasoBanus u Hayku PD ot 17 nexkabps 2010 v . Ne 1897) (pen.21.12.2020) . — URL: https://fgos.ru (nata oopamenus: 10 .03 .2021)
7.®enepanbHbIN TOCYJaPCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPeAHEro obiero oopasoBanus (yIBepkKaACeH MprUKa3oM MUHHUCTEpPCTBA
obpazoBanus u Hayku PD ot 17 mast 2012 v . Ne 413) (pen.11 .12 .2020) . — URL: https://fgos.ru (nata oopamenus: 10 .03 .2021)
8.MeToauueckre peKOMEH Ialluy 110 CO3/IaHUI0 U (PYHKIMOHUPOBAHUIO AETCKUX TeXHOMapKoB «KBaHTOpHyM» Ha 0a3ze 001ieo0pa3zoBaTeNbHBIX
opraHu3anuii (yTBep>KAeHbI pacnopsbkeHueM Munucrepcra npocserieHust PO ot 12 ssBaps 2021 v . Ne P-4) . —

URL: http://www .consultant .ru/document/cons_doc_LAW _374695 (nata oopamenwus: 10 .03 .2021)


http://www/
http://www/
http://www/

1. MeTtoanueckue peKOMEH AN 0 CO3/IaHHIO U (PYHKIIMOHUPOBAHUIO IIEHTPOB IH(poBoro oopazoBanus «IT-ky0» (yTBep:KIeHbI
pacniopsbkerreM MunucTepersa npocsenienus: PO ot 12 suBaps 2021 r . Ne P-5) - URL: http://www
.consultant.ru/ document/cons_doc_LAW _374572

(mara ooparmenus: 10 .03 .2021)

1. Meronuueckrue peKOMEHAINH 110 CO3JaHUI0 U (DYHKIIMOHUPOBAHHIO B 00111€00pa30BaTEIbHBIX OPraHU3aIUsAX, PACIIONOKEHHBIX B CEIbCKON
MECTHOCTHU ¥ MaJIbIX TOpOJaX, IEHTPOB 00pa30BaHUs €CTECTBEHHOHAYUHOM U TeXHOJIOrHuecKoi HanpaBieHHocTel («Touka pocTay)
(YyTBepiKaeHBI pacropsukeHueM MunucrepcTa npocseieHus Poccuiickoit @enepanuu ot 12 stuBaps 2021 r. Ne P-6) . —

URL.: http://www.consultant.ru/document/cons_doc_ LAW_374694/ (nara oopamenus: 10 .03 .2021)
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TOUKA \\’pocm

Kpatkoe onucanue moaxoa0B K CTPyKTYpUPOBaHUIO MaTepranoB B o6pa3zoBarenbHoii mporpamme (OI1) nmpeacraBieHbl CaeyONIUE pa3iebl:
1. .Metoapl U3y4eHHs BEIIECTB U XUMHUECKUX SIBJICHUNA. DKCIIEpUMEHTAIbHbIE OCHOBBI XUMUH .

2. . llepBoHauanabHbIC XUMHUYECKHE MOHATHS . 3 . PacTBOpHI. 4.OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSAUHEHUN. 5. Teopust 3NeKTpOITMTHYECKOM
nucconuanuu. 6. XuMudeckue peakiun. /. XUMUYECKHE SJICMEHTHI (CBOMCTBA METAJUIOB, HEMETAJUIOB U MX COCTMHEHUH ).

B 0CHOBY BBIJIEJIEHUS TAKHX Pa3/IEIIOB 3aJI0’KEH XUMHUYECKUI SKCIIEPUMEHT, TPAJAULIMOHHAS cHCTeMa n3ydeHus: xumun. OCHOBHOU (hopMoii ydeOHO I
NEeSITebHOCTH SABIISICTCA XUMUYECKUN SKCIIEPUMEHT, IPOBOAUMBIN B BUJIE JIAOOPATOPHBIX, IPAKTUYECKUX PaOOT U AEMOHCTPALIUH.
JleMOHCTpallMOHHBIN SKCIIEPUMEHT IIPOBOAUTCS B TOM CIIy4ae, €CJIM OH OIaceH JJIsl BBIMOIHEHUS] YYalUMKICS UM UMEIOIIMcA pruOop MpeicTaBieH
B €IMHCTBEHHOM 3K3EMIULIPE.

Juist n3ydeHus npeamera «XUMHUSD> Ha ITane OCHOBHOI0 0011ero odpa3oBaHusi OTBOAUTCH © 8 Kitacce - 68 yacos; 9 kimacc —66 vacos. [lanHas
oOpa3oBaTenpHas MporpaMma 00ecreunBaeT YCBOCHNE YUAITUMHCS BaKHEUIITNX XUMHUUECKUX 3aKOHOB, TEOPHA U TIOHATHIA; (POPMHUPYET
MIPEACTABICHHUE O POJIM XUMHH B OKPY>KAIOIIIEM MUPE U KU3HU uenoBeka. [Ipu 3TOM 0CHOBHOE BHUMaHUE yJIEISETCS CYIIHOCTUXUMUYECKUX PEAKIUN 1
METO/IaM UX OCYIIECTBICHUS.

OI[HI/IM M3 OCHOBHBIX ITPUHIHUIIOB ITOCTPOCHUA IPOTPAMMBI ABJIACTCA MPUHIUIT JOCTYITHOCTH . 3KCHCpI/IM€HTaJ'II)HI>IG JaHHBIC, TTOJTYUCHHBIC
ydalquMHUCs Ipy BBINTOJIHEHU N KOJIMYCCTBCHHBIX OIIBITOB, MMO3BOJIAIOT YUaIUMCA CaMOCTOATCIIBHO €J1aTh BbIBOAbI, BBIABIIATE 3aKOHOMCPHOCTH.
HOI[XOI[I)I, 3aJIOKCHHBIC B COACPIKAHUC MTPOTpaMMBbI KypcCa, CO3Jar0T HeO6XOI[I/IMBIe yCJoBuA AJid CACTCMHOI'O YCBOCHUA YUalllTUMUCA OCHOB HAYKH, IJIA
obecreueHus Pa3sBUBAIOLICTO U BOCIIUTHIBAIOIICTO BOSHGﬁCTBHH 06y‘-I€HI/I$[ Ha JIMYHOCTD y4allerocs.

q)OpMI/IpyeMBIG 3HaHUA OJOJIXKHBI CTAaTh OCHOBOM CHCTEMBI Y6€X(HCHHﬁ IIKOJIbHUKA, HCHTPAJIBHBIM SIIPOM €0 HAYYHOTO MUPOBO33PCHH .

Onucanune MaTepuaIbHO-TEXHUUECKOH 0a3bl ieHTpa «Touka poctay,
HCII0JIL3YyEeMOr0 JIsl peaan3aiuuo0pa3oBaTe/bHbIX IPOrPaAaMM B PAMKAX NpenogaBaHus XUMUH

Hugposasa (komnviomepnasn) nadopamopus (II/I), nporpaMMHO-anmapaTHbIA KOMIUIEKC, TaTYMKOBAsI CHCTEMa — KOMIUIEKT y4eOHOTO
000py10BaHusl, BKIIOYAIOMINM H3MEPUTENIbHBIN 010K, HHTep(delc KOTOPOro M03BOJIIET 00ECIeUunBaTh CBA3b C MEPCOHATLHBIM KOMITBIOTEPOM, U HaOOp
JATYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3THUHBIX (PU3HUECKUX BEITMYHUH.



TOUKA \' POCTA 5 . . .
\ ﬂamquk memnepamypbt njiaamuHoeoslu — HpOCTOI/I 1 HAaJCKHbBIU JaT4YUK, Hpe,uHa:sHaqu JUUIA I/I3MepeHI/ISI TeMHepaTypH B BOJHBIX

pacTBoOpax U B ra3oBbIX cpenax. meet paznuunbiii quana3on uzmepeHuid ot —40 no +180 °C. TexHuueckrne XapakKTepUCTUKH JaTYMKA YKa3aHbl B
WHCTPYKIIUU 10 3KCIUTyaTaluu. /Jamyuk memnepamypst mepmonapuulil npeHazHaueH st usmepenus temrepatyp A0 900 °C. Ucnons3yercs npu
BBIMOJTHEHUH paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIlepaTyp IJIaMEHH, IJIaBICHUS U PAa3JI0KEeHHSI BEILIECTB.

jlam YUK ONMUYECKOIL RIIOMHOCIU (leopumemp) — OpcaHa3Ha4YCH AJI1 U3MCPCHUA ONTUYECKON MIOTHOCTHU OKpaIlICHHBIX paCTBOPOB. MCHOJ’IBZ%YGTCH
IIpU U3YUCHUHU TEM ((PaCTBOpLI», «CKOpOCTB XUMHNYCCKUX peaKuHﬁ», OIIPCACIICHUHU KOHIICHTPAIUN OKPAIICHHBIX HOHOB.

Jlamyux pH nipegHa3HaueH A5 ©3MEPEeHUs BOJOPOIHOTO MoKkasareis (pH) BOAHBIX pacTBOPOB B PAa3IMYHBIX UCCIEIOBAHUSAX 0OBEKTOB OKpYKaroIIen
CpEeIIbL.

Jlamyuk 3n1eKkmponpogooHocmu peHa3HAUYEH AJI1 U3MEPEHUSI YAE€TbHOU AJIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YUCIIE U BOJHBIX PaCTBOPOB
BemecTB. [IpuMensercs npu u3y4eHur TEOPUH ICKTPOIUTUYECKON JUCCOLMAIINH, XaPAKTEPUCTHUK BOIHBIX PACTBOPOB

Jlamyuk x10puod-uonoe NCnoab3yeTcs Uisl KOJIMYECTBEHHOTO OIIPEIETICHHS COAEepkKaHUs HOHOB XJI0pa B BOJHBIX pacTBOpPax, OYBE, POIYKTaxX
nutanus. K natuuky nojkitouaercst HoHoceneKTuBHbIN 3nekTpos (MCO) (pabounii anekTpoa), HOTEHI[MaI KOTOPOTO 3aBUCUT OT KOHIIEHTpAIUH
OIpPEJIeNIIeMOT0 HOHA, B TAHHOM cliy4ae oT koHueHTpaiwu annoHoB Cl'. Tlorenuunan ICD onpeaesstoT OTHOCHTENBHO AIICKTPO/Ia CPAaBHEHHS, KaK
MIPaBUII0, XJIOPCEPEOPSHOTO.

Jamuuk numpam-uono¢ NpeaHA3HAYCH I KOJIMYECTBEHHOTO ONPEAEICHHUS HUTPATOB B Pa3IMYHbIX 00BEKTAX OKPYXKAIOILIEH cpeibl: BOJE, OBOLIAX,
bpykTax, KOIOACHBIX U3JENUAX U T.JI.

Mukpockon yughpoeoii ipeHa3HauCH A U3y4eHuUs: (OPMbI KPUCTAIIOB U HAOIIOIEHUS 32 POCTOM KPHCTAJUIOB.
. Ilpudop ona demoncmpayuu 3a8UcUMOCmU CKOPOCMU XUMUYECKUX PEAKUUTL OM PA3TUYHBIX (PaKmopoe UCTIONb3YIOT MIPU U3YYEHUH TEMBI

«CKOpPOCTh XUMUYECKON peakuu» 1 TermioBoro 3ddexra xumudyeckux peakiuil. [[pudbop 1aeT BO3MOXKHOCTH SKCIIEPUMEHTAILHO UCCIIEI0BATh
BJIMSTHUE HA CKOPOCTh XUMUYECKUX PEaKIUi CIEAYIOMUX (PaKTOPOB: MPUPOABl PEarupyIOIINX BEIIECTB, KOHLEHTPALUN PEarupyroInX BEIIeCTB,
IUTOILAAM TPaHMIIbI pa3ziena (a3 B reTepOreHHbIX cucTeMax (MMOBEPXHOCTH CONMTPUKOCHOBEHUS MEX/1y PearupyloIMMH BEIIECTBAMH ), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemka-0o3amop — npucnocoOIeHUE, UCTIONIb3yeMOoe B TaOOPaTOpHH JIsl OTMEPUBAHUS ONPEIEICHHOTO 00beMa KUAKOCTH. [TuneTku
BBITTYCKAIOTCSI IEPEMEHHOTO M MIOCTOSTHHOTO 00BbEéMa. B KOMITIEKTBI 000py10BaHUSI 1711 MEUITMHCKHUX KJIACCOB BXOAAT YA0OHBIE TUTIETKH - JI03aTOPBI
OJIHOKaHaJIbHBIE, IO3BOJISIONINE HACTPOUTH HEOOXOAUMBIN 00BEM OTOMPAEMON KHUAKOCTH B TPEX PA3TUYHBIX JUANA30HAX.

Ilpuéop ona nonyuenus 2a3z06 VCTIONb3yETCS JUIs OTYUYESHUsI HEOONMBIINX KOJIMYECTB Ia30B: BOAOPO/Ia, KUCIopoaa (M3 MEPOKCH A BOJOPOa),
YTJIEKHUCIIOTO Trasa.



TOUKA \\' POCTA

Pabouas nporpamMma no xumuu Jyisg 8—9 kiiaccoB
€ MCII0JIb30BaHUeM 00opynoBaHus HeHTpa «Touka pocra»

Ha 6a3e uentpa «Touka pocra» obecnieunBaeTcs peaau3alus 00pa3oBaTebHbIX IPOrPaMM €CTECTBEHHO-HAYUYHOW U TEXHOJIOTHYECKON
HanpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBaHUSIMH 3aKOHOATEILCTBA B chepe 00pa3oBaHuUs U C YIETOM PEKOMEH Al
denepanbHOTo onepaTopa yueOHOro npeamMera « XumHs».

OO6pa3zoBarenbHas IpOrpaMMa IMO3BOJISIET HHTEIPUPOBATh PeaIn3yeMble OX0AbI, CTPYKTYPY M COJIepKaHHe IPU OpraHU3alui 00yueHHs] XUMHUHU B
8—09 kiaccax, BRICTPOGHHOM Ha 0a3e JIF000r0 U3 TOCTYIHBIX ydeOHO-MeToarnuecKux Komiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusauuu AaHHoi Ol nmo3BosisieT co3naThk yCclIoBus:
-1JI1 paCIUpPCHUA COACPIKAaHNA IKOJIBHOT'O XUMHUYCCKOTI'O O6pa3OBaHI/I${;
-] IOBBIILIEHUS [TO3HABATEIbHOM aKTHBHOCTH 00YUaIOIIMXCS B €CTECTBEHHOHAYYHOH 001acTy;

-JUTSl pa3BUTHS JIMYHOCTH peOSHKA B TIpoliecce 00yUeHHs XUMUH, €T0 CIIOCOOHOCTEH, POPMUPOBAHUS U YAOBIECTBOPEHUS COLMATFHO 3HAYMMBIX
UHTEPECOB U MOTpeOHOCTEH;

=JIs1 pa6OTBI C OI[apéHHBIMI/I IIKOJIbBHUKaMH, OpTaHrU3ali UX pa3BUTHA B PA3JIMYHBIX o0acTsax 06p330BaTCHBHOﬁ, TBOp‘-IGCKOﬁ ACATCIIBHOCTH.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A
YYEBHOI'O ITPEJIMETA «XUMMSI» B OCHOBHOM IIIKOJIE

I/ISy‘-ICHI/IC XMMHH B OCHOBHOI IIIKOJIE HaITpaBJICHO HA NOCTHIKEC HUC O6y‘{aIOH_II/IMI/IC${ JIMYHOCTHBIX, MECTAIIPCAMCTHBIX U MPECAMCT HBIX PE3YJILTATOB
OCBOCHUA y‘IC6H01“O npeamera .

JInyHOCTHBIE pE3yIbTAThI
JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUs JOCTHTAIOTCS B X0z€ 00y4eHHsI XUMHUU B €IMHCTBE y4eOHOU 1
BOCIIMTATEIbHOU AeATeabHOCTH OpraHu3anuy B COOTBETCTBUNU C TPAIULUOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMHU U JyXOBHOHPABCTBCHHBIMU



HCHHOCTAMU, IPUHATBIMU B OGH_ICCTBG InpaBHUJiaM 1 HOPMaMH ITOBCACHUS, U CHOCOGCTBYIOT nmponeccam CaMOIIO3HAHUA, CaMOPa3BUTUA U
COLMATN3AIINU 00yUYaAIOITUXCS .

JIMYHOCTHBIE PE3yAbTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

Hampuomuuecxozo eocnumanus

1. IEeHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEINI0, TIOHUMAaHUS 3HAUEHUS X1 MUYECKON
HAyK{ B )KM3HHM COBPEMEHHOTI'0 001IeCcTBa, CIIOCOOHOCTH BJIaJIeTh JOCTOBEPHOM MH(OpMAIUel 0 MepeoBbIX JOCTHKEHUIX U OTKPBITHIX
MHUPOBOM M OTE€YECTBEHHON XMMUU, 3aMHTEPECOBAHHO CTH B HAyUHBIX 3HaHUAX 00 yCTpPONCTBE MUpa U OOIIECTBA;

I'pasricoanckozo éocnumanus

1. MNpCACTAaBJICHHA O COMUAJIbHBIX HOPpMaAX H IIpaBHJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBEC, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM
ACATCIIbHOCTU IMPU BBIITOJIHCHHUHU y‘-IC6HI)IX, IMO3HABATCJIbHBIX 3a4a4, BBIIMIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘-I€6HI)IX ITIPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3aUMOIIOMOIIH B ITPOICCCE 9TOM yqe6H0171 ACATCIIbHOCTH, TOTOBHOCTH OLICHUBATDH CBOC INOBCACHUC U
IMOCTYIIKH CBOUX TOBapHHIGﬁ C MMO3UILIMN HPABCTBCHHLIX U IIPABOBBIX HOPM C y‘-IéTOM OCO3HaHHuA HOCJICIICTBI/Iﬁ IMOCTYIIKOB;,

l[elmocmu HAYYHO20 RO3HARUA

1. MHpOBO33pEeHUECKUX MPEACTABIECHUHN O BELIECTBE U XMMHUECKOH peakliy, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO pa3BU TUS HAYKU U
COCTABJISIIOLINX OCHOBY JUJISl IOHUMaHUS CYLITHOCTH HAyYHOW KapTHUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA
IIPUPOJIbI, B3AUMOCBA35X YEJI0BEKA C IPUPOJHOMN CPEIOi, O POJIU XMMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEN;

2. TO3HaBAaTEIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJTyY€HHUE HOBBIX 3HAHHM [0 XUMUH, HEOOXOUMBIX JIsl 00bSICHEHUS HAOII0JaeMbIX
MPOLIECCOB U SIBJICHUIA;

3. TMo3HaBaTEeNbHON M MHPOPMAITMOHHOW KYJIBTYPHI, B TOM YHCIIe HABBIKOB CAMOCTOSITEIIHHON paboThI ¢ Y4eOHBIMU TEKCTAMH, CIIPABOYHON
JUTEPaTypPOH, TOCTYITHBIMU TEXHUUECKUMH CPEACTBAMH UH(DPOPMALIMOHHBIX TEXHOJIOTUH;

4. wuHTepeca K 00y4eHHIO U MTO3HAHUIO, TF0003HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMO00OPa30BaHUI0, UCCIIEI0BATENLCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00Oy4eHHUs B JaJIbHEHIIEM;

Dopmupoeanun Kyaomypul 300p06bs

1. oco3HaHuUs LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 370POBBINA 00pa3 »KU3HU, OCO3HAHMS
MOCJIEACTBUM U HEMPUSITUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS alKOT0Jis, HAPKOTUKOB, KYpEHHs1), HEOOXOAUMOCTH COOJIIO/ICHUS TPaBUI
0€30MacCHOCTH IIPU OOPAIICHNU C XMMUYECKHMH BEILIECTBAMHU B OBITY U PEeaIbHOM JKU3HU;



Tpyooeozo éocnumanusn

1. KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yUeOHOMCCIIEI0BATENHCKOM, TBOPUECKOM U IPYTUX BUJAX JIEATEIbHOCTH;
HMHTEpeca K MPaKTUYEeCKOMY M3YUeHUI0 MPodecCrii U TpyJa pa3IMYHOIO PoJia, B TOM YHCIIEe HA OCHOBE MPUMEHEHHS IIPEIMETHBIX 3HAHUHU 110
XUMHH, 0CO3HAHHOTO BBIOOpA MHIUBUYaTHbHON TPACKTOPHH MTPOOJKCHHSI 00pa30BaHUS C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKon02uUecK020 60CRUMAHUA

1. »sKoJIOrMYecKH 1eIecO00pa3HOro OTHOMIECHUS K MIPUPO/IE KaK UICTOUYHUKY KU3HHU HAa 3eMJIe, OCHOBE €¢ CYIIeCTBOBAHUS, TOHUMAaHUS IIEHHOCTH
3JI0pOBOTO U O€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3/10POBbIO, OCO3HAHUS
LIEHHOCTHU COOJII0IEHUSI TPaBUIT O€30IIaCHOTO OBEACHUS IIPHU pabOTEe C BEIIECTBAMH, a TAK)KE B CUTYaILIMSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HH
JIIOJICH;

2. cnocoOHOCTH MPUMEHATH 3HAHUS, TTOJTy4aeMble MTPH N3YUYEHUH XHUMHUH, [T PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYXKAFOIIEH MPUPOTHON Cpeoi,
MIOBBIIIEHUS YPOBHS 9KOJIOTHYECKON KYJIbTYPHI,0CO3HAHMUS TI00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIEM H ITyTeH UX pelIeHus
IIOCPEICTBOM METOA0B XUMMUH;

3. JKOJIOTHYECKOT0 MBINIJICHUSA, YMCHHA PYKOBOACTBOBATHCA UM B HOSH&B&TGHBHOﬁ, KOMMyHI/IKaTI/IBHOI\/'I u COHHaHBHOﬁ ITPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTATHI

B cocraBe MerarnpeIMETHBIX pe3yIbTaTOB BBIAEISAIOT 3HAYUMBIE 1)1 (POPMUPOBAHMSI MUPOBO33PEHMSI 00ILIEHAyYHbIE TOHIATHS (3aKOH, TEOPHS,
HPUHINI, TUIIOTE3a, (GaKT, CUCTEMA, NTPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX YUE€OHBIX IIPEeaMeTax u
MO3BOJIIIOT HA OCHOBE 3HAHUH U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABIECHUE O LIEJIOCTHON HAyYHOW KapTHHE MHUpA, U YHUBEpPCalbHbIE yueOHbIE
neiicTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE, PETYISTUBHbIE), KOTOPBbIE 00ECTIeYHBAIOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIIbHOMY
IUTAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOM 1E€ATEIbHOCTH.

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHHS 00pa30BaTEeNbHOM MPOTrPAMMEI 110 XUMUU OTPAXKAIOT OBIIAJICHUE YHUBEPCAIBHBIMU MO3HABATEILHBIMU
JIEHCTBUSAMU, B TOM YHCIIC:

Bbazoevimu nozuueckumu oeiicmeuamu

1. ymeHueMm MCHOIB30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHHS IPU OCBOCHUU 3HAHUN: PACKPBIBATh CMBICI XUMUYECKUX MOHATUH (BBIIENATH UX
XapaKTepHbIe MPU3HAKHU, yCTaHABIMUBATh B3aUMOCBS3b C IPYTUMH MOHATUSAMU ), UCIIOJIb30BATh MOHATHSA 11 OOBSCHEHUS OTAEIbHBIX (PAaKTOB U
SIBJICHHIA; BEIOUPATh OCHOBAHUS U KPUTEPUU JUTSI KJIaCCU(UKALMU XMMUYECKHUX BEIIECTB U XUMHUUECKUX PEAKIUN; yCTaHABIUBATh TPUYHMHHO-



CIIEICTBEHHBIE CBSI3U MEX1y 00bEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIE, I€1YKTUBHBIE, [10 aHAJIOTHH); J€JIaTh
BBIBOJIbI U 3AKJIIOYECHUS;

2. yMEHHUEM MPUMEHSTH B IMPOIIECCE MO3HAHUS CHMBOJIMUECKUE (3HAKOBBIC) MOJIENIH, UCTIOIB3YEMbIE B XUMHUH, PEOOPA30BBIBATH IIIHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICTbHBIC TIPEICTABICHUS — XUMHYECKHI 3HAK (CHMBOJI AJIEMEHTA), XUMUYecKas popMylia U YpaBHCHHE
XUMHUYECKOHN peaklMi — MPH PEIIeHUH y4eOHOMO3HABATEIbHBIX 3a/1a4; C YUETOM 3TUX MOJENbHBIX IPEICTaBICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKN N3YYaEMBIX 00bEKTOB — XUMHUYECKUX BEUIECTB U XUMHUYECKUX PEAKIIUN;

ba3zoevimu uccneoosamenvckxumu oeiicmeuamu

1. YMCHHEM HUCIOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUA, 4 TAKIKEC B KAYE€CTBC OCHOBBI JJIs1 (bOpMI/IpOBaHI/IH
TUIIOTE3ELI IO MMPOBEPKE MPABUIIBHOCTHU BBICKA3BIBACMBIX CY)KHCHHfI;

2. TPHOOPETEHHUE OMBITA 10 IJIAHUPOBAHUIO, OPTAaHU3AIUU U TPOBEACHUIO YYCHHYECKIX IKCIIEPUMEHTOB: YMEHUE HA0I0IaTh 32 X0 JIOM
nporiecca, CaMOCTOSTEIBHO MPOTHO3UPOBATh €r0 Pe3yJIbTaT, (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM MPOBEACHHOTO OIIbITA,
WCCIIE0BAHMS, COCTABIIATH OTUYCT O MPOJIeTaHHOM paboTe;

Pabomoii c ungpopmayueii

1. ymeHueMm BbIOMpATh, aHATM3UPOBATh U UHTEPIIPETUPOBATH UH (POPMALIMIO PA3IMUHbIX BUJOB U (hOPM MpeICTaBICHMUS, TOJIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (HAYYHONOIYJISIpHAS JIMTEpATypa XUMHUUECKOTO COJIepKaHus, CIIpaBOYHbIE mocoOus, pecypcebl IHTepHETa);

2. yMEHHUEM MPUMEHSThH PA3IMYHBIC METOIBI U 3aIIPOCHI IPH 110 UCKE U 0TOOpE MHPOPMAITUU B COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJIS
BBITIOJIHEHUS YU€OHBIX U MO3HABATEIBHBIX 33/1a4 OMPEICTICHHOTO TUIIA; MPUOOPETEHHE OMbITa B 00JIACTH HUCIIOIB30BaHUs HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOl aKTUBHOT'O UCTIOJIb30BAHMS PA3IMUHBIX IIOUCKOBBIX CUCTEM;

3. YMEHHEM HCIOJb30BaTh U aHAIU3UPOBATH B Mpoliecce y4eOHOM U UCCIIE0BATENBCKOM NesTeIbHOCTH HHPOPMALIUIO O BIUSIHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341CTBA U TPAHCIIOPTa Ha COCTOSTHUE OKPYXKAIOUIeH MPUPOIHON Cpeibl;

Ynueepcaﬂbubmu KOMMYHUKAMUBHbIMU oeiicmeuamu

1. ymenuem 3azmaBaTh BOIPOCH! (B X0/1€ AUAIOra U/WIN AUCKYCCUH) 110 CYIIECTBY 00CYXAaeMOi TeMbl, OPMYIUPOBATH CBOU MPEAIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NIPEVIOKEHHON 3a]a4u;

2. HpI/IO6pCTeHI/IC OIIbITa NPE3CHTALUHN PE3YJIbTATOB BBIITOJIHCHUSA XUMHNYCCKOT'O SKCIICPUMCHTA (J1a6opaTopHor0 OIIbITA, naGopaTopHoﬁ pa6OTLI Io
HCCIIEI0BAHUIO CBOMCTB BCIICCTB, yqeGHoro HpOCKTa);

3. 3aUHTCPCCOBAHHOCTL B COBMECTHOH CO CBCPCTHUKaAMU MIO3HABAaTEIbHOU U I/ICCHCILOBaTeHBCKOﬁ ACATCIIBHOCTH IPpHU PCIICHUNU BO3HUKAKOIINX
mpo0JieM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COTJIACOBAHUS MO3UITUH (00CYKIeHNsI, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI» H JIp.);



Ynueepcanvnvimu pecynamusnvimu deiicmeuamu

1.

2.

YMEHHEM CaMOCTOSTEIFHO OMPEACISATH IeNIU ACSITeNbHOCTH, TUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBAThH U MPU HEOOXOJMMOCTH
KOPPEKTUPOBATh CBOIO JESTENIbHOCTD, BEIOMpATh Hanboee 3 eKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX U MMO3HABATENIbHBIX 33/1a4,
KOPPEKTHPOBATH MPEITIOKEHHBINA AJITOPUTM JICHCTBUH MPHU BBITOJHEHUU 33JaHUI C YIETOM IMOTYICHHS HOBBIX 3HAHUH 00 M3yd4aeMbIX
00BEKTaX — BEILECTBAX U PEAKIIHIX;

YMCHHEM UCITIOJIB30BATb U AHAJIIM3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCIIOBUU Sa,I[aHI/II;'I.

[IpenmeTHbIE pE3yNbTATHI

B cocraBe npeaAMeTHBIX Pe3yabTAaTOB 10 OCBOSHUIO 0053aTEIILHOTO COACPIKAHUS, YCTAHOBJICHHOTO JJAHHON MPUMEPHOH paboueii mporpaMmMon,
BBIJICTISIIOT: OCBOCHHBIC 00YJAIOIIMMUCS HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crienuduueckre s IpeaMeT HOl 00macT «XUMHUS», BUIbI
JESATENIbHOCTH T10 MOJYYEHUIO HOBOTO 3HaHUS, €r0 HHTEePIIPEeTalnu, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3JIMYHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

[IpeameTHbIe pe3ynbTaThl MPEACTABICHBI IO TOAaM 00yUYEHHUS U OTPAXKaIOT CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS CASAYIOMUX YMEHUM:

8 KJIACC

1.

PAackpuléams CMbICI OCHOBHBIX XUMUYECKHX TIOHATUI: aTOM, MOJIEKYJIa, XHMUYECKHI 2JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECH,
BaJICHTHOCTb, OTHOCHUTEJbHAsI aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs: MAacca, MaccoBast 10JI1 XMMUYECKOTO
3JIEMEHTa, MOJISIPHBIN 00bEM, OKCUJ, KUCII0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peaKIus,
TEII0BOM 2P PEKT peakinu, KiIacCUPUKaLUs PEaKINil, XUMUUYECKasi CBSA3b, PaCTBOP, MaccoBasi 10JIsI BEIIECTBA B PACTBOPE;

UITIOCMPUPOSams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM . 1T . 1) M IPUMEHSITh 3TH MOHSATHS IIPH ONMCAHUY BEIIECTB U UX
IIPEBPAILCHHUI;

UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUS (POPMYIT BELIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIUi;

onpedensims BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX; CTENIEHb OKHCIEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX;
MIPUHA/IIEKHOCTD BEIIECTB K OMPEeIEHHOMY KJIaccy COeMHEeHUH 1o ¢popMyiaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAsl U HOHHAs) B
HEOPraHUYECKUX COECIUHEHMSIX;

packpwvleams cmbica iepuoandeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTpUpPOBaTh IOHUMaHUE MEPUOINYECKON 3aBUCIMOCTH CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX IOJIOKEHUS B IIEPUOJIUYECKON CUCTEME; 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTa/IpO; ONUCHIBAMb U XAPAKMEPU306amsb TaOINUHYI0 (OpMY MEPUOINIECKON CUCTEMbI XUMHUUECKUX
AJIEMEHTOB: pa3/InyaTh MOHATHUS «TJIaBHAs nmoArpymnmna (Arpynmna)» u «nodounas noarpynna (brpymnmna)y, manbie u 6onbIime

MIEPUOIBL; cOomHocums 0003HaUEHUs, KOTOpble UMeroTcs B Tabnue «lleprnoaudeckas cucrema xuMmudeckux snemenToB /. 1. MenpaeneeBa» ¢



YU CJIOBBIMU XaPAKTCPUCTUKAMU CTPOCHUA ATOMOB XUMHWYCCKUX 3JICMCHTOB (COCTaB U 3apsan aapa, O6IJ.I€€ YU CJIO 3JICKTPOHOB U pacCpCaAcIiCHUC
HX 110 3JICKTPOHHBIM CJIOSIM);

6. xnaccuguyuposams XUMUYECKHE HIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA; XUMUIECKIE PEAKIUU (10 YUCITY U COCTABY YYaCTBYIOIIUX B
pEaKIuy BEIIECTB, M0 TEIUIOBOMY dPPEKTY);

1. xapakmepuszoeanib (Ol’lqulGCZWZb) 06H_[I/I€ XHUMHYECKHE CBOMCTBA BEIIESCTB Pa3JIMYHBIX KJIACCOB, IOATBCPIKAAsA OITMCAHUC ITPUME PaMU
MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKHUX peaxunﬁ;

8. npocrHo3upoeantv CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX KaUCCTBCHHOI'O COCTaBa, BO3BMOXHOCTH ITPOTCKAHUA XUMHUYCCKUX IIPC BpaH_[eHI/Iﬁ B
Pa3JIMIHBIX YCIOBHAX,

9. 6blyUCHAMb OTHOCUTENBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JJOJTIO XMMUYECKOT0O 3JIEMEHTa 110 (hopMmyIie
COEJIMHEHMS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; IPOBO JUTh PACUEThI 10 YPAaBHEHUIO XMMHUUYECKOIN peaklinu;

10. npumensms OCHOBHBIC OIICpaliin MBICITUTEILHON JACATCIIbHOCTH — aHaJIn3 U CUHTE3, CPABHCHUC, O606H.[CHI/IC, CHUCTEMATHU3alHIO,
KJIaCCI/I(l)I/IKaIII/IIO, BBIABJICHUC MMPUYHUHHOCJIICACTBCHHBIX CBS3CH — JJI1 U3YUCHU A CBOMCTB B€IICCTB U XUMHNYCCKHNX peaxunﬁ; €CTCCTBCHHO-
HAaYYHBIC METOAbI ITO3HAHUS — Ha6J'II-OI[eHI/Ie, HU3MEPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaHLHHﬁ u MBICHCHHBIﬁ);

11. creoosamsb npaBUIaM MOJIB30BAHUS XUMUYECKON OCYA0M U JaOOpaTOPHBIM 000pYIOBaHUEM, a TAaK)Ke IpaBUiaM OOpaIeHUs C BEIECTBAMU B
COOTBETCTBUH C MHCTPYKIIUSMHU T10 BHITIOJTHEHHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB 110 TIOTYYEHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(BoZOpoOAa M KUCIIOPOJ1a), IPUTOTOBICHUIO PACTBOPOB C OTIPEIeIEHHOW MacCcOBOM J0J1el paCTBOPEHHOTO BEILECTBA; INIAHUPOBATh U MPOBOJUTH
XUMHAYECKHE IKCTIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB MIETIOUYEH U KUCIOT C TIOMOIIBI0 MHIUKATOPOB (JTakMyc, GpeHondranenH,
METHIIOPAHX H JP.).

9 KJIACC
1. packpwvieams cmbicni OCHOBHBIX XMMUYECKHUX MOHATHIA: XMMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJla, HOH, KATHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTD, AIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIECHUS, XUMUYECKasl PEaKIMsl, XUMAYECKAsl CBSA3b, TEINIOBOMN
3¢ dEKT peakuu, MoJIb, MOJISIPHBIM 00BEM, PACTBOP; SIEKTPOIUTHI, HEAIEKTPOIMUTHI, HIEKTPOIUTHUECKAS TUCCOLUAIINS, PEAKLIUU HOHHOTO
oOMeHa, oOpaTuMble U HEOOpATUMBbIE PEaKLIUU, OKHCINTEIbHOBOCCTAHOBUTENIbHBIE PEAaKLIUH, OKHCIUTENb, BOCCTAHOBUTEINb, OKUCIIEHHE U
BOCCTaHOBJICHHE, aJUIOTPOIHUS, aM(POTEpHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs, HOHHAs, METAJUINYeCcKas ), KpUCTANINUYeCKas penieTka,
KOPpO3Us METAJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOW peakIuy, npeaensHo gonyctumas kol nentpauus (II1K);

2. unmoCcmpupoams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. I1.1) M IPUMEHATH 9T MOHSTHUS NIPU ONMCAHUU BELIECTB U UX
[IPEBPAILICHHUI;



10.

11.

12.

13.

UCNOIb306aMb XUMUYECKYIO0 CHMBOJIMKY JUISL COCTaBJICHUS (POPMYJT BEIIECTB U YPAaBHEHUH XUMHUYECKUX PEaKLUii;

onpeoensims BaJCHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COSAMHEHUSIX PA3JIMYHOTO COCTABa; MPUHATIC)KHOCTh BEILIECTB K
OIpeIeICHHOMY KJIacCcy COSAMHEHHH 10 popMyiiaM; B XUMUUECKON CBS3H (KOBAJICHTHAs, HOHHAs, METAJUTMUECKasi) B HEOPraHUYECKUX
COEAMHEHUSX; 3apsi/l MOHA 110 XUMHUYECKOH (hopMyIie; XapakTep Cpebl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COCTMHEHUMN, TUTT
KPUCTAJUIMYECKOMN pEeIETKH KOHKPETHOTO BEIIECTBA;

packpwvleams cmbica iepuoanueckoro 3akona J{. 1. MennaeneeBa u JeMOHCTPUPOBATH €TO

MMOHUMAaHUE: ONUCHIBAMb U XAPAKmMepu306ams TaONUUHYI0 POpMY MEPUOAUYECKON CHUCTEMBI XUMHUUECKHUX 3JIEMEHTOB: pa3InyaTh NOHATUS
«rnaBHas noArpynmna (Arpymnmna)» u «nobounas noarpynna (bpymnna)», mansie u 60bIIKMe TEPUOABL; COOMHOCUMb 0003HAUCHUS, KOTOPBIE
HMMEIOTCS B IEPUOIUYECKON TaOJIHIIE, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps/l sapa,
o011ee YuCIo 3JIEKTPOHOB U PACIPEICIICHNE UX 0 3JICKTPOHHBIM CJIO0SM); 00bACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
3JIEMEHTOB M UX COCAMHEHUH B IIPe/ieNiaX MaJIbIX MEPUOJIOB U IIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

Kaaccupuyupoeams XUMUYECKUE IEMEHTbI; HEOPIraHUYECKHE BEIIEeCTBA; XUMUUECKUE peakiK (II0 YUCILy U COCTaBY y4acCTBYIOLIUX B
pEaKIy BEHIECTB, 10 TEINIOBOMY 3P PEKTY, 0 M3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMUYECKHIX DJIEMEHTOB);

xapakmepuzoeambs (OTZqul@ClWlb) 06H_[I/Ie XHUMHYECKHE CBOMCTBA BEIIESCTB PAa3JIMYHBIX KJIACCOB, IMOATBECPIKAAS OIMUMCAHUC ITIPUME paMU
MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

cocmaenisiims YpaBHCHUSA BHCKTpOHI/ITI/I‘{CCKOﬁ Aucconmranuu KUcCJioT, LIeno4Yel u COJ'ICI\/'I; IIOJIHBIC 1 COKpaH_IéHHLIe YpaBHCHUA peaKHI/Iﬁ HOHHOTI'O
O6MeHa; YpaBHCHUA peaKHHﬁ, MOATBCPIKAAOIMIUX CYIIICCTBOBAHUC TeHETHYECKOM CBS3U MCKAY BCHICCTBAMU PA3JINYHBIX KIIACCOB;

packpvieamsb CYIIHOCTb OKUCIUTCIIBHOBOCCTAHOBUTCIIbHBIX peaxunﬁ IMOCPEACTBOM COCTABJICHUA IJICKTPOHHOT'O OajaHca 3TUX peaKHHﬁ;

NpO2HO3UPO6amb CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BOBMOXXHOCTH MPOTEKAHUS XUMUUYECKHUX MPEBPALICHUIN B PA3TMUYHbBIX
YCIIOBHUSIX;

8bIUUCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChl BEIIECTB; MAaCCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEeHTa 1o (op MyIie
COEIMHEHMS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMHUYECKOM peaklnu;

ciedosams TIPABUIIAM TTOJIH30BAHMS XUMHUECKOH MOCYI0H 1 JJaOOpaTOpHBIM 000pYOBAaHHUEM, A TAKXKE IPaBHIIaM OOpAIEHHS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLIUSAMHU I10 BBIIIOJHEHHUIO JJA0OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa U yrieKucsoro rasa);

npo8ooUmMsb PeaKuy, MOATBEPKIAI0NINE KaYECTBEHHBIN CO CTaB pPa3IMYHbBIX BELECTB: pacllO3HABATh ONBITHBIM IIyTEM XJIOpUJ OPOMHUI, HOIMI,
kapOoHart, gocdat, CHIMKaT, cyabhaT, THIPOKCUANOHBI, KATHOHBI AMMOHHUS M MOHBI H3yYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEUICCTB;



14. npumernssims OCHOBHBIE OTIEPAIIMH MBICITUTEIILHOMN NESTEIILHOCTH — aHaJIW3 U CUHTE3, CpaBHEHUE, 0000IIeHNE, CHCTEMATH3aIUIO, BBISIBICHUE
MIPUYUHHOCIICICTBEHHBIX CBSI3€M — JIJIsl U3y4YEHUsI CBOMCTB BEILIECTB M XUMUUYECKUX PEAKIIM; €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN ¥ MBICJICHHBIH ).

Conep:xanue nporpamMmsl
Xumus 8 kiaace
(68 yacos, 2 yaca B He€eTI0)

HavaabHble NOHATHA U 3aKOHBI XUMHH

Tena u BemectBa. CBolcTBa BELIECTB. DTAIOHHbIE (PM3MYECKUE CBOMCTBA BelleCcTB. Marepuaiibl U MarepuaioBeaeHue. Poib xumuu B
KHU3HU COBpeMEHHOTro obmiecTBa. OTHOIIEHHE 001IecTBa K XUMUU: XeMO(puiIus U xemopoOusl.

Mertons! n3yuenus xumun. Habmonenue. OxcnepuMenT. MoaenupoBanue. Moienn MaTepuaibHble U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I'a3el. Kuakoctu. TBepable BemiecTBa. B3auMHble Nepexojibl MEXKIy arperaTHbIMU COCTOSTHUSIMU BEIIECTBA: BO3TOHKa (CyOsinMmanus) u
necyOnumManivs, KOHACHCcallus U UClapeHue, KpUCTAIIM3alus U TIaBJIeHHE.

®dusnueckue sBIeHUA. YHCTBIE BellecTBA U cMecH. ['OMOreHHble M rereporeHHble cmecu. CMmecH ra3o00pasHble, KUAKHE U TBEPIbIE.
CrniocoObl pa3fenenus cMeceil: Ieperonka, Uii AUCTUIUIALNS, OTCTauBaHue, GQUIbTPOBaHUE, KPUCTAIIN3ALMS WM BhIIapUBaHue. XpoMarorpagus.
[TpuMeHeHue 3TUX cr1OCOOOB B TaOOPAaTOPHOM NMPAKTHKE, HA IPOU3BOJCTBE U B OBITY.

XuMudeckue 3JaeMeHTbl. ATOMbI U MoJieKyibl. IIpocTele M ciokHble BemiecTBa. AJUIOTponus Ha npumepe kucinopoga. OCHOBHbIE
IIOJIOKEHUSI aTOMHO - MOJIEKYJIIPHOTO yueHHUs. FIoHBI. BenjecTBa MOJIEKYIIIPHOTO U HEMOJIEKYIIIPHOTO CTPOEHHS.

3Haku (CHMBOJIBI) XMMHYECKUX d3JeMeHTOB. WHdopmanus, KOTOpyro HECyT 3HAaKM XUMHUYECKHX 3JIEMEHTOB. DJTUMOJIOTHS Ha3BaHHM
HEKOTOPBIX XUMHUYECKUX dSJeMeHTOB. Ilepmomuueckass Ttabmuna xumuyeckux osiemeHtoB JI. M. MenzgeneeBa: KOPOTKONEPHOAHBIA U
JUIMHHONIEPUOAHBIN BapuaHThl. [leproas! u rpynnsl. ['maBHas 1 moboyHast moArpynmnsel, win A- u b-rpynnel. OTHOCHTENbHASI aTOMHAs Macca.

Xumunyeckue Gopmyisl. Uaaexkcel u kod@duimientsl. OTHOCUTENbHAS MOJEKYJspHas mMacca. MaccoBasi A0S XUMUYECKOTO 3JIEMEHTa B
coeauHenuu. MHpopmanus, KOTOpyI0 HECYyT XUMUYecKre (OpMyIIbl.

BanentHocts. CTpykTypHble (QopMynbl. XUMHYECKHE DJIEMEHTHI C IIOCTOSHHOM M TIEPEMEHHOW BaJICHTHOCTHIO. BrIBOJ (QopmMyIs
COEIMHEHUS 10 BaJleHTHOCTU. OmpeesieHre BaJJeHTHOCTH XUMHUYECKOT0 3ieMeHTa 1o (Gopmysie BemectBa. CocTaBieHne Ha3BaHUN COEAMHEHHIH,
COCTOSIIIMX U3 ABYX XUMHUYECKUX 3JIEMEHTOB, 10 BaJICHTHOCTH. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTB.

Xumuueckue peakuuu. PeareHTsl U mpoaykThl peakuuu. [Ipu3HaKM XMMHUYECKUX PEaKLMH. YCIOBUSA HUX IPOTEKAaHUS U IPEKpaLCHUS.
Peakunn ropeHus. DK30TepMUUECKHUE U SJHIOTEPMUYECKUE PEAKIUH.



3aKOH COXpaHEHHUsI MacChl BeIeCTB. XUMHUYECKHe ypaBHeHHsI. COCTaBIeHNEe XUMUYECKUX yYpaBHeHUH. H(popmanus, KOTOpyro HECET
XUMHUYECKOE YpaBHEHHUE.
Knaccugukanus XMUMUYECKUX PeakLUil 110 COCTaBy M YMCIY peareéHTOB M MPOJIYKTOB. THUIIBI XMMUYECKUX peakuuil. Peakiuu coeauHenus,
pas3ioxeHus, 3amenieHus U oomena. Karanuszaropsl u kaTanus.
IIpakTuyeckue padoThl
1. 3HaKOMCTBO € J1a00opaTOpHBIM 000pyROoBaHKUEM. [IpaBuila TEXHUKH O€30MIaCHOCTH IIPU PabOTe B KAOMHETE XUMHH.
2. AHanu3 No4BbI
BaxHeililue npeacraBuTe/ M HeOPraHudecKux BeuecTs. KoimyecTBeHHbIEe OTHOLLIEHUS B XUMUH
CocraB Bo3ayxa. [Tonstue 06 06bEMHOM 10J1€ KOMIIOHEHTA IPUPOAHOM ra3oBoii cMecH — Bo3ayxa. PacueT 06b¢Ma KOMIIOHEHTa
ra30BOM CMECH 110 €r0 00BEMHOM JI0JI€ U HA00OPOT.
Kucnopoa. O3o0u. Ilonydyenue kucnopona. Cobupanue u pacrno3HaBaHHe KUCIOpoaa. XMMUYECKHE CBOWCTBA KUCJIOPO/ia: B3aUMOJICHCTBUE C
MeTaJljlaMi, HEMETaJlJlaMU U CJIOKHBIMU BellecTBaMu. [Ipumenenue kuciopoaa. Kpyrosopot kucioposa B mpupo/ie.
Oxcunpl. Obpa3oBaHue Ha3BaHUM OKCUAOB 1O UX (popmynam. CocraBiaeHue GopMysT OKCHIOB 110 UX HazBaHusAM. [IpencraBurenn oKCHIOB:
BOJIa U YTJIEKUCIIbIH ra3, HerameHasi U3BeCTh.
Bonopon B npupoze. Pusndyeckue 1 XMMUUECKHE CBOMCTBA BOJOPOA, €r0 MOJy4YEHUE U IPUMEHEHHUE.
Kucnotsl, ux coctas u kinaccuukanus. Maaukartopsl. Tabnuna pactBopumoctu. CossiHasi M cepHasi KUCIOTHI, X CBOMCTBA U
IIPUMEHEHHUE.
Conu, ux coctas 1 Ha3BaHus. PacTBopuMocTs cosell B Bozie. [IpeacraBurenu comeil: xaopux HaTpusi, KapOoHAT HaTpus, pocdar KaabIusl.
[Tocrosinnas ABoraapo. Konndectso Bemecta. Moib. MosnspHas macca. KpaTHble € TMHUIBI N3MEPEHUS KOJINYECTBA BELIECTBA —
MUJUIUMOJIb U KUJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIPHAs! MacChl BEILIECTBA.
Pac4eTsl ¢ nCIoyIb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «IIOCTOSTHHAsE ABOraapoy.
3axoH ABoraapo. MosnsipHblif 00b€M razo00pa3HbIx BeniecTB. OTHOCHUTENbHAS IFIOTHOCTh OJHOIO ra3a Mo Jpyromy.
KpatHble enuHUIBI U3MEpEHHs] — MUUTMMOJIIPHBIN U KUJIOMOJISIPHBIA 00bEeMbI ra3000pa3HbIX BELIECTB.
Pacuersl ¢ ncnonb3oBaHHEM MOHSTUN «KOJIHMYECTBO BEILIECTBA», «MOJIIPHAs Macca», «MOJSIPHBIA 00bEM ra3oB», «IIOCTOSHHAS
ABoraapoy.
PacueTsl ¢ uCNOIb30BaHMEM MOHATUH «KOJTUYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIH 00BEM Ta30B», «UUCIO ABOTAAPO».
I'mapocdepa. Kpyroopot Boabl B ipupoze. Ouznyeckre 1 XMMUUECKHUE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBaHus, WX COCTaB. PacTBOpUMOCTh OCHOBaHHMH B Boje. VMI3MeHEHHWE OKpAacCKW WHIMKATOPOB B IIEIOYHOU cpene. [IpencraBurenu
esIouei: THAPOKCHU/IbI HATPUS, KAJIUS U KaJbIIHsl.
PactBoputrens u pactBopeHHOe BemecTBo. PactBopsl. PactBopenue. ['mapatsl. MaccoBast 107151 paCTBOPEHHOTO BELECTBA. PacuerTsl,
CBSI3aHHBIE C MCIIOJIb30BaHNEM TIOHATHS «MaccoBas J0JIsl PaCTBOPEHHOTO BEIIECTBAY.

JlabopaTopHBbIe ONBITHI



1.IlomyTHEHHE U3BECTKOBOI BOJIbI TP MPOIYCKAHUHU YTJIEKUCIIOTO ra3a
2.Pacnio3HaBaHH€ KUCIOT UHAUKATOPAMH.
3.3meHeHne OKpacku MHIMKATOPOB B ILEJI0YHOU Cpele.
4.O3HaKOMJIEHUE C IIpernaparaMy JOMAIIHEW WIM IIKOJbHOW anTeuyKu — pacTBOpPaMU IEPOKCHIA BOAOPOJA, CHUPTOBOM HACTONKH
MO0J1a ¥ HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckune padoTsl
3.Ilonydenue, coOupanue U pacrio3HaBaHUE KUCIOPOAA.
4.1IpuroToBIIEHHE PACTBOPOB COJIEH C UX 3aJaHHOW MacCOBOM JOJIEH.
OcHOBHBIE KJIACChl HEOPraHU4YecKHX coequHeHuil O0o01eHne cBeieHni 00 OKCHIaX, UX KiIacCU(pUKalUY, HA3BaHUAX U
cBoricTBax. CriocoOBI MOTYyYEHUST OKCHJIOB.
OcHoBaHusl, UX KJIaccu(pUKalus, Ha3BaHUsI U CBOMCTBA. B3aumozelicTBue ¢ KUCI0TaMu, KUCJIOTHBIMU OKCHJIAMH U COJIsIMU. Pa3znoxenue
HEpacTBOPUMBIX OCHOBaHMM. Cr10COOBI M0OJIy4€HUsI OCHOBAaHUH.
Kucnotsl, ux knaccudukanus u Ha3BaHusa. OOmMe XMMHUYECKME CBOMCTBAa KUCIOT. B3auMonelcTBHE KHCIOT C MeETaJlJIaMH.
DNEeKTPOXUMHUYECKUHN Psi/l HANPSHKEHUH METaioB. B3aumMoneiicTBie KUCIOT ¢ OKCUaMU METaJJIOB.
B3aumoneicTBue KHUCIOT € OCHOBAaHMSIMH — peaklUMs HeWTpanu3auuu. B3auMmonelcTBue KHCIOT C COJISIMHU. [Tonyuenune
OECKHUCIOPOAHBIX
U KHACJIOPOJCOAEPKALINX KUCTIOT.
Comnu, ux kinaccudukanys u cBoiictsa. BzaumozeiicTsue coneli ¢ MeTauiaMu, 0COOEHHOCTH 3TUX peakuuil. BzanmopeiictBue coneil ¢
COJISIMHU.
['eHeTnyeckue psAabl METAJUIa M HEMeTasula. [ eHeTuueckast CBSI3b MKy KJacCaMHM HEOPraHUYECKUX BEIECTB.
JlaGopaTopHblie ONBITHI
5.B3anMonelicTBIE OKCUIA KAJBIUS C BOJIOH.
6.IlomyTHEHNE U3BECTKOBOM BOJBI.
7.Peakunst HEUTpaIU3alnH.
8.B3anmoeiicTBIE KUCIIOT C METAJUIAMH.
9.B3anMoelicTBHE KUCIIOT C COJSIMH.
10.03HaKOMIIEHHE C KOJUIEKLIUEN COJIEN.
11..B3anmonelicTBHE COJIEH C COJISTMH.
IIpakTnyeckune padboTnl
5.Pelienre SKCIEpUMEHTAIIBHBIX 3a/1a4.
Ilepuoauyecknii 3akoH U Ileprnoanyeckas cucreMa XMMHUYECKHX 3JICMEHTOB
. . MeHnaesieeBa U CTpOeHHE aTOMa



EcTecTBeHHBIC CeMeNCTBa XUMHUYCCKUX 3JIEMCHTOB: IIEJIOYHBIC U IIEI0YHO3EMENbHBIC METAIIIbI, TAIOTCHBI, MHEPTHBIE (OJIarOpoIHBIC)
ra3el. AMpoTepHOCTh. AM(DOTEPHBIC OKCUBI U THAPOKCH IBI. KOMIUIEKCHBIE COMH.
Ortkpeitue Jl. . MenneneeBrim Ilepuoauyeckoro 3akoHa u co3ianue um llepuoandeckon CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
ATOMBI KaK popMa CYIIECTBOBAHUS XUMUYECKHX dJIeMeHTOB. OCHOBHBIC CBEJICHUS O CTPOCHUH aTOMOB. JloKa3aTebCcTBa CI0KHOCTH
ctpoenust atoMoB. OnbITel Pe3epdopaa. [lnanerapuas Moaenb CTpoeHUs aToma.
CocraB aTOMHBIX fJiep: NPOTOHBI, HEUTpPOHbI. OTHOCUTENBHAs aTOMHas Macca. B3auMOCBS3b MOHATUM «IPOTOH», «HEUTPOHY,
«OTHOCHUTEIbHAs aTOMHAas Macca.
Muxkpomup. Dnektponbl. CTpoeHHE JIEKTPOHHBIX YPOBHEH aToMOB Xxumuueckux s1eMeHToB NeNe 1-20. [lonstue o 3aBepiieHHOM
3JIEKTPOHHOM YpPOBHE.
N3oTonsl. ®usnueckuil cmbica cuMBoIuKU [lepuoanueckoit cucrembl. CoBpemeHHast popmynupoBka [lepuoaudeckoro 3akona. M3mMenenus
CBOICTB 3JIEMEHTOB B IIEPUOAAX U rpyNnax, Kak QyHKIHS CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTHKA 3JIEMEHTA-METAIJIA U JIEMEHTAa-HEMETAJIa [0 UX MOJIOKEHUIO B [leproauyeckoil cucreme XuMu4ueckux 3yeMeHToB /1. U.
Menneneena.

JlemoHCcTpanumn
. Paznuunbie hopmbl TaOIUIL TEPUOTUUECKON CHCTEMBI.
o Moguenuposanue nocrpoenus llepuonnueckoii cucremsl 1. 1. Menneneesa.
. Moenu aTOMOB XUMHYECKUX DJIEMEHTOB.
. Monenu aToMOB 35eMeHTOB 1—3-10 nepro0B

Xumuyeckas cBsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbIE peaKINU

Nonnas xumuueckas cBsizb. MloHbI, 00pa3oBaHHbIE aTOMaMH METAIIJIOB U HeMeTaioB. CxeMbl 00pa30oBaHUsI HOHHOW CBSI3U NIl OMHAPHBIX
coenuHeHUi. IOHHBIE KPUCTAJUTMUECKUE PEIICTKH U (PU3NYECKHE CBOWCTBA BEIIECTB C ATHM TUIIOM pemieTok. [lonarue o GpopmynbpHON eauHuie
BEIIICCTBA.

KoBaneHTHass XUMHUYECKas CBsI3b. ODIEKTPOHHBIE U CTPYKTypHBIe (opmynbl. KoBaneHTHas HemosspHas cBsizb. Cxembl 00pa3oBaHUS
KOBAJCHTHOH CBSI3W ISl OMHAPHBIX COSAWMHCHHUA. MOJICKYJISIpPHBIE W aTOMHBIC KPUCTAJUTMUECKHE PENICTKH, U CBOWCTBA BEIIECTB C ATHM THIIOM
PELICTOK.

DIEKTPOOTPUTIATEIIBHOCTD. Psiyi ayiekTpooTpumarebHOCTH. KoBalleHTHas MOJspHas XUMHUYecKas CBs3b. Jlumonb. Cxembl 00pa3oBaHUS
KOBaJCHTHON TOJISPHOW CBS3M AJIsi OMHAPHBIX COeNMHEHUH. MoNeKynspHble U aTOMHBIE KPUCTAIMYECKHE PEHICTKH, CBOWCTBA BEUIECTB C ITUM
THTIOM PEIICTOK.

Mertannuueckas XUMHUYECKasi CBA3b U METATMYeCKasi KpUcTalmndeckasi pemerka. CBONCTBa BEIIECTB C ATUM TUIIOM pemeTok. EnuHas
MIPHUPOJIa XUMHYECKUX CBSI3EH.

Crenenb okucnenusi. CpaBHEHUE CTENIEHU OKUCICHHS U BaJleHTHOCTHU. [IpaBuia pacu€ra creneHe okuciaeHus mo GopMyliaM XUMUYECKUX
COCTUHEHUN.



OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. OnpeneneHI/Ie CTCIICHEH OKMCICHHUS IS 9JICMCHTOB, 06pa3y10mnx BCIICCTBA pPa3HbIX
KJaccoB. Peakuuyu HOHHOIO oOMEHA M OKHCIHMTEIbHO-BOCCTAHOBUTECIBHBIC pCaKknuu. Okuciurenp u BOCCTAHOBHUTCIIb, OKHCIICHHUC U
BoccraHoBieHue. CocTaBiieHHIE ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MECTOJOM 3JICKTPOHHOI'O OajaHca.

JleMoHCTpanuu
. Buneo ¢pparmenTsl u ciaiinbl «MoHHAsS XUMUYECKast CBSI3b ».
. Komnnekuus BemecTB ¢ HOHHON XUMHUYECKOM CBS3bIO.
. Mojenu MOHHBIX KPUCTAUIMYECKUX PEIICTOK.
. BuneodparmenTs u ciaiinbl «KoBaleHTHAIXMMHUYECKAs CBS3hY.
. Konnekuus BemecTs MOJIEKYJISIPHOTO U @aTOMHOTO CTPOEHUSI.
. Mogenu MONEKYJISPHBIX U @aTOMHBIX KPUCTAJUTMUYECKUX PEIICTOK.
. BuneodparmeHTsl U ciaiiabl «MeTaundecKas XMMHUYECKas CBS3bY.
. Konneknus «MeTajibl U CIIaBbD».
. B3anmMoeiicTBHe IIMHKA C CEPOH, COMTHON KUCIOTOM, Xmopumaom meau (11).
. I'openue maruus.

e  B3saumopaeiicTBue XJIOPHON U CEPOBOJOPOIHON BOJBI.
JlaGopaTopHbie ONBITHI
W3roroBneHune MoJeNu, WITIOCTPUPYIOIEH CBONCTBA METANTINYECKOH CBSA3H
Copaeprxanue nporpaMmmbl
Xumusa 9 kiacc
(66 yacoB, 2 yaca B He/1€JII0)
IToBTOpeHue 1 00001IeHNe CBeIeHT 10 Kypcey 8 Kiacca

bunapusie coenuaenusi. OKCUbI coseoOpa3yrolire U Hecoeoopasyromnue. [ mapokcuapl: ocHOBaHuUs, aM(OoTepHbIe, KUCIOThL. CpenHue,
KHCJIbIe, OCHOBHBIE COJIH.

O06o0meHne CBeIeHN 0 XUMHUECKUX peaknusx. Kinaccnpukarms XuMIHUeCKUX peakinuii TI0 pa3IMIHbIM OCHOBAHUSM: COCTaBY M YUCITY
pearupyomux 1 00pa3yromuxcs BEIIeCTB, TeII0BoMY 3 (eKTy, HapaBIeHUIO, H3MEHEHUIO CTETIeHEeH OKUCIECHHS SIEMEHTOB, 00pa3yroIuX
pearupyrolire BenecTna, (hase, HCMOIb30BAHNIO KaTaau3aTopa.

[TonsATHE O CKOPOCTH XUMHUUECKOH peakuu. PaKkTOpsl, BIUSIONIME HA CKOPOCTh XUMHUECKUX PEAKIUN: PUPO/Ia pearupyromx BemecTs,
UX KOHILEHTpallus, TeMIepaTypa, IJIoaab CONPUKOCHOBEHUS, HaTMUKe Kataiau3atopa. Katanus.

JdemoHcTpauuu
e O3HakoMJIEHHE C KOJJIEKIUSIMH METAJUIOB M HEMETAJIJIOB.
e O3HakoMIIeHHE C KOJUIEKLIUSIMHU OKCUIOB, KUCIOT U COJICH.
e 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOU PEAKIMK OT IPUPO/IbI pEarupyromnux BEIEeCTB.
e 3aBHCHMOCTH CKOPOCTH XMMHUYECKON pEaKIMK OT KOHLEHTPAIIMH PEarupyIOLINX BEIIECTB.



e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM PEaKlMK OT IUIOMIaN
CONPUKOCHOBEHUS PEarupyronInX BEIIECTB («KUIISIIHMI CII0).
e 3aBHUCHUMOCTb CKOPOCTH XUMHUYECKOU PEAKIMK OT TEMIIEPaTyphl pearupyroiuux BelecTs.
JlabGopaTopHble ONBITHI

1. Peakuus HeHTpanu3auu.
2. Pa3znoxeHue nepokcuaa BOA0poa ¢ IOMOIIbIO KaTasla3bl KapTodens

XuMHYecKHe peaKiMi B PacTBOPaXx 3JIEKTPOJIUTOB

[TonsiTHE 00 3MEKTPOIUTHUECKON AUCCOLMALIUH. DIEKTPOIUTHI U HEINEKTPOIUTHI. MeXaHU3M JUCCOLMALIUY 3JIEKTPOIUTOB C Pa3InYHbIM
xapakTepoM cBsi3u. CTeneHb 3IeKTPOIUTHYECKO tucconuanui. CHIIbHbIE U CI1a0bIe AIEKTPOIUTHI.

OcCHOBHBbIE MOJIOKEHUS TEOPUH IEKTPOIUTHYECKON qucconnanuu. Kinaccudukanyst noHOB U uX cBoMcTBa. KUCIOThI, OCHOBaHUS U CONH
KaK 3J1eKTpoauThl. VX knaccupukanus 1 JUCcCoLUausl.

OO01ne XMMUYECKHE CBOMCTBA KUCIOT: U3MEHEHHE OKPAaCKU MHAMKATOPOB, B3aUMOJIEHCTBUE C METAJUIAMU, OKCUJIAMU U TUJIPOKCUIAMU
METAJUIOB U COsIMHU. MoJIeKyssipHbIe M MOHHBIE (IIOJHBIE U COKpAICHHBIE) YPAaBHEHUS PEAKIIUH.
XUMUYECKUI CMBICII COKPALICHHBIX YPaBHEHUN. Y CIIOBUS MPOTEKAHUS peaKLIMi MEXy JIEKTPOJIMTAMH /10 KOHIIA. P71 akTUBHOCTH METaJLIOB.

OOmre XMMUYeCKHe CBOMCTBA LIEIOYeH: B3aMMOIEHCTBHE C KHUCIOTaMH, OKCHJIAaMH HEMETAJUIOB, coisiMU. OOIMe XUMUYECKHe
CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: B3aUMOJIEHCTBUE C KMCIOTAMH, PA3JI0KEHHUE NIPU HATPEBAHUH.

OO0mme XUMMUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJIEUCTBHE C KHUCIOTaMH, IIEJIOYaMH, COJMSIMU U MeTailaMu. B3aumojencTBue
KHMCJIBIX COJIEH CO IIEI0YaMHU.

I'maponns, kak 0OMEHHOE B3auMoJeicTBUE cosell ¢ BOOH. ' MApOIN3 coy CUIIBHOTO OCHOBAHUS M CJIab0M KUCIOTHL. ['uaponus conu
cJ1ab0ro OCHOBAaHMS U CUIIbHOM KucioTel. [lkana pH.

CBolicTBa KHCJIOT, OCHOBaHWM, OKCHUIOB M COJEM B CBET€ TEOPUM DJIEKTPOJIUTHUECKOM [IHUCCOLMALMM U  OKHCIUTEJIBHO-
BOCCTAaHOBUTEIBbHBIX PEAKLIUH.
JlaGopaTopHbIe ONBITHI.
3.MI3meHeHne OKpacku MHIMKATOPOB B KUCIOTHOM cpefie.
4. Peakiusi HEUTpannu3aluy pacTBOpa MICTOUN PA3INYHBIMU KUCIOTaMHU.
5. B3aumosieiicTBue KHCIOT ¢ METaJIaMHu.
6.KauecTBenHas peakiuus Ha KapOOHAT-HOH.
7.KadyecTBeHHast peakiysi Ha XJIOPU - WK CYIb(aT-HOHBI
8.M3MeHeHrne OKpacKu HHANKATOPOB B IIEIIOYHOM Cpee.
9.B3aumojieiicTBUE 1IEN0YEH € YIIEKUCIIBIM Fa30M.



IIpakTuyeckue padoThl
1. CBoliCTBa KUCIIOT, OCHOBAHMM, OKCH/IOB U COJIEN B CBETE TEOPUU JIEKTPOIUTUUECKON AUCCOLMALIMU U OKUCIIUTENBHO -
BOCCTAaHOBUTEJIBHBIX PEAKIUI
HemeTtaJyuibl 4 MX cOeJUHEHHUS

CrpoeHue aroMOB HEMETAJUIOB M UX NojiokeHue B Ilepuoauueckoit cucreme. Pan anexrpoorpuuarenbHocTH. Kpucramimueckue
PELIETKH HEMETAJJIOB — IMPOCTHIX BEUIECTB. AJUIOTponus U e¢ nmpuuuHbl. Ou3ndeckre cBoicTBa HemeTauioB. OOe XuMUYeckiue CBOMCTBA
HEMETAJIJIOB: OKUCIIUTENbHbBIE U BOCCTAHOBUTENIbHBIE.

l"asiorensl, crpoeHre ux aToMOB U MojeKyln. du3znueckre 1 XMMUYECKHUE CBOMCTBA rajOreHOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
raJIOT€HOB B 3aBUCHUMOCTH OT MX IoJiokeHUs B Ilepuonnueckoil cucreme. HaxoxieHue rajoreHoB B NMPUPOJE M UX IOJIydeHUE. 3HaYEHUE U
MIPUMEHEHHUE TaJOre€HOB.

["anoreHoBOOPO/IbI 1 COOTBETCTBYIOIIME MM KMCJIOTBHI: IUIABUKOBAsl, COJIsiHAs, OpOMOBOJOPOAHAs, MOAOBOAOpOAHAas. ["amoreHumsl.
KauecTBeHHbBIE peakiiy Ha raloreHu 1-uoHbl. [IpuMeHeHne coelMHeHu raloreHoB U UX OMOJIOTHYecKas POJib.

Oo6mas xapakrepuctuka 3meMeHToB VIA-Tpymmel. Cepa B mpupoe u e€ moiydeHue. AJUIOTPOITHbIC MOAU(UKAIIUN CEPhl K UX CBOMCTBA.
XHUMHYECKHE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBoJ0pO/I: CTPOEHUE MOJIEKYINbI, (DU3MYECKHE UM XUMHUYECKHE CBOICTBa, MojaydyeHHMe U 3HaueHue. CepoBONOpOAHAs KHCIOTA.
Cynb¢uab! 1 ux 3Hauexue. JIroMuHo(OpEI.

Oxcup cepsi (1V), cepaucras kucnora, cynbduThl. KauecTBeHHas peakiius Ha CyIb()UT-HOH.

Oxcun cepsl (VI1), cepras kucnora, cynbdatel. Kpucramtorunparel. KauecTBeHHast peakiisi Ha Cylib(par-HoH.

CepHas KHCIIOTa - CHWJIBHBIM 31eKTpoiuT. CBONCTBAa pa30aBICHHOW CEPHON KHUCIOTHI, KaK TUIUYHOW KHUCIIOTHI: B3aUMOJIEHCTBHUE C
MeTaJlJlaMi, OCHOBHBIMU M aM(OTEpPHBIMH OKCHJAMH, OCHOBAHUSIMH M aM(OTEPHBIMU THAPOKCHAAMH, coiisiMu. KauecTBeHHas peakius Ha
cynbdaT-uoH.

OOmiast xapakrtepucTuka 37meMeHToB VA-rpynmbl. A30T, CTpoeHHME aToMa U MoOJeKyJbl. PU3MYecKue W XUMHYECKHE CBOMCTBA M
MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OHMOoJIoTuYecKas poJib.

AMMHaK, CTpOEHHE MOJIEKYJbl M (HU3MYecKue CBOMCTBA. AMMHAayHas BOJA, HAIIATBIPHBIN COHUPT, THApAT amMMuaka. JloHOpHO -
aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs KaTHMOHAa aMMOHMs. BoccraHoBuTenbHbIE CcBoicTBa amMmuaka. Coild aMMOHHMSI U UX HpPUMEHEHHE.
KauecTtBenHas peakius Ha KATHOH aMMOHHUS.

Oxkcuapl a3ora: HecojieoOpa3yolllue W KHUCIOTHbIE. A30THCTasi KMCIOTa U HUTPUTHI. A30THas KHCIOTa, €€ TMOJy4yeHUEe U CBOMCTBA.
Hurpartsr.

docdop, crpoenue aroma u amorponus. ocuasl. ochun. Oxeun pochopa(V) u oprodhocdopnas kucinora. @ocdatsl. DocopHbie
ynoopenus. MTHCeKTHIUABI.

OO1m1ast xapakTepUCTHKA 3J1eMEeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOSHHS aTOMOB, IPOCTHIX BEIIECTB U COEAMHEHUH B 3aBUCHMOCTH OT
TIOJIOXKEHUS 37IeMeHTOB B [lepuoaudeckoit cucteme. Yriepoa. AIOTponHbIe MOAU(BUKAIIUN: aMa3, Tpadut. AMopdHBIN yTIIepoa U ero copTa:
caka, aKTUBUPOBAHHBIHN yroiib. AncopOius. XuMHUeCKue cBoicTBa yriepoaa. Kokcoxumuyeckoe Mpou3BoOACTBO U ero npoaykius. KapOumis.



Oxcup yrinepona(ll): crpoenne momnexyibl, nonydeHue u ero csoicrsa. Oxcua yraepoaa(IV): crpoeHne MoseKyibl, MOITYYEHUE U €r0
cBOMcCTBa. YTosbHas KucioTa. COIM YroJIbHOM KUCIOTHI: KapOOHATHI M THAPOKapOOHaThl. TeXHu4eckas U MUIIeBas coja.

Heoprannueckue u opraHuyeckue BELIECTBA. YTJIEBOAOPOAbl. XUMHUYECKOE CTPOCHHE OPraHMYECKHX BELIECTB, KakK IMOPSAIOK
COEIMHEHMS aTOMOB B MOJIEKYJIE 110 BaJIECHTHOCTH.

MertaH, 3TaH, KaK IpeJelbHbIe YII€BOAOPOAbl. DTUIIEH U alleTHIIEH, KaK HelpeJesbHble (HEeHAChILEHHbIE) YIiIeBO10opobl. ['opeHue
yrieBo10po10B. KauecTBEHHbIE peakliMy Ha HETIPEAEIbHbIE COEIUHEHUS.

OTWIOBBIN CIIUPT, €ro MoJyyeHue, IpUMEeHeHue U (usnosoruyeckoe aerctaue. TpexaToMHblil ciupT riavuepul. KauectBenHas
peaxiuus Ha MHOIOaTOMHBIE CIIUPThL. YKCYCHas - IPEJICTaBUTEIND Kilacca KapOOHOBBIX KUCIIOT.

Kpewmnuii, crpoenue ero aroma u cBoiictsa. Kpemuuii B npupoae. Cunnuunasl u cunad. Oxenn kpemuusi(1Y). Kpemuuesas kuciora u ee
COJIH.

[Tpou3sBoxcTBO cTEka U 1ieMeHTa. [IpoayKIus CHIMKaTHOW NIPOMBIIIJICHHOCTH: OINITUYECKOE BOJIOKHO, KepaMuKa, (papdop, pasHc.
OnTHueckoe BOJOKHO.

Hemerannsl B npupoae. @paklinoHHAs MEPErOHKA XKHUJIKOIO BO3AyXa KaK CIOCO0 MOJIY4YEeHHUs KHCIOpoAa, a30Ta, aprosa. Ilomydyenue
docdopa, kpeMHUs, XJT0pa, HoAa. DIEKTPOIU3 PACTBOPOB.

[Tonmy4yeHne cepHON KUCIOTHI: ChIPhE, XUMH3M, TEXHOJOTHUECKAs CXeMa, METO/1 KUIIALIETO CJI0sl, IPUHLUIIBI TeIJI000MeHa, IPOTUBOTOKA
u mupkyssun. OneyM. [Ipon3BoacTBo aMMuaka: ChbIpbe, XMMHU3M, TEXHOJIOTHUECKas CXema.

IIpakTnyeckune padoTnl

2. M3yueHune CBOMCTB COJITHOM KUCIIOTHI.

3. M3yueHne CBOMCTB CEPHOM KUCIIOTBHI.

4.1lonyyeHne aMmmMuaka U U3y4eHUe €ro CBOMCTB.

5.TlosrydeHune yriieKucioro raa i i3y4eHue €ro CBOMCTB.

MeTasiibl M UX COCAUHEHUS
[Tonoxxenue meramnoB B llepuoanyeckoin cucreme xumuuyeckux diaeMeHToB [[. M. MenneneeBa, cTpoeHre UX aTOMOB M KPUCTAaJUIOB.

Meramueckasi CBSI3p M METAJIMYECKas KpucTaummueckas pemeTka. dusnyeckne CBONCTBA METALIOB: JJIEKTPO- W TEIUIOMPOBOIHOCTD,
OTpaXkaroIas CHOCOOHOCTb, MIACTUYHOCTh. CILIaBbl YEPHBIE U [IBETHHIC.
Mertajutbl Kak BOCCTAHOBUTEINIH. JJIEKTPOXUMHYECKAN psii HApsDKEHU. B3auMoelcTBue METaIOB ¢ HEMETAJIJIAMH, OKCHUJIaMH, KUCIOTaMH,
COJIAMH. AJTFOMUHOTEPMHUSI.
CtpoeHue aTOMOB M MPOCTHIX BEIIECTB MICJIOYHBIX METAUIOB. 3aBUCUMOCTh (DH3WYECKUX U XHUMHYECKUX CBOMCTB IICTOYHBIX METAUIOB OT
3aps/10B siiep ux aroMoB. OKCHABI U TUIPOKCUABI IIETOYHBIX METAJJIOB, UX MOJIYYEHHE, CBOMCTBA, IPUMEHEHHE. BaxkHelI1e cou 1eI0YHbIX
METAJUIOB, UX 3HAYEHUE B KUBOW U HEXKUBOU MPUPOJIE U B )KMU3HU YEIOBEKA.



CTtpoeHre aTOMOB U MIPOCTHIX BEMIECTB IEIOYHO3EMENbHBIX METAIJIOB. 3aBUCUMOCTh (PM3UUECKUX U XUMUYECKHUX CBOMCTB HIETIOYHO3EMEIbHBIX
METAJIJIOB OT 3apsAJ0B syiep MX aToMOB. OKCHIBl U THAPOKCHABI IIEIOYHO3EMENIBHBIX METAJNIOB, UX IOJIyY€HUE, CBOWCTBA U NPUMEHEHHUE.
Bakneiimme conu mEI0YHO - 3eMENIbHBIX METAJIOB, UX 3HAUEHHE B IPUPO/JIE U KU3HU denoBeka. KapOoHaTsl v ruipokapOOHATHI KalbIIHSL.
JXKectkocTh BOIBI: BpeMeHHast M nocTosiHHas. CrnocoObl yCTpaHeHHs BPEMEHHOH kecTKOcTH. CriocoObl ycTpaHEHHs! TIOCTOSHHOM JKECTKOCTH.
Nonutel. CoenuHeHUs aqlOMUHUSA B HOpupoje. XUMHUYECKHE CBOWCTBA anmtoMuHUS. OCOOEHHOCTHM OKCHJAa M THUIPOKCHIA ATIOMHUHHUS Kak
amM(pOTEepHBIX COeAMHECHMIA. BaxxHeimume conu amoMunaus (XJI0pu, cyibdar).

OcoOenHocTu cTpoeHus: aToMa xenesa. JKeneso B npupoje. Baxneiimue pynsl sxene3a. Oxcuasl u runpokcussl xxenesa(ll) u xeneza(Ill). Conu

xene3a(ll) u xeneza(Ill). ObHapyxeHE HOHOB KATHOHOB JKeJie3a B pacTBOPE. 3HAUCHUE COCTMHEHUM JKee3a.

Koppo3zus xumuueckas 1 3J1eKTpOXUMUYECKas. 3alliTa METaNIOB OT KOPPO3uU. MeTauibl B IpUpoze: B CBOOOHOM BUJE U B BUJIE COSIMHEHHHN.

[HonsTue o meramuypruu. YepHas u nsetHas Metauryprus. [lupomeramnyprus, ruipoOMeTailyprusi, 3J1eKTpoMeTanyprus. JloMeHHBbIH mpolecc.

[TepepaboTka uyryHa B CTallb. DJIEKTPOJIH3 PACILIaBOB.

JlaGopaTopHble ONBITHI

39. [Tonydyenune n3BECTKOBOM BOJBI U OIBITHI C HEH.
40. [Monyuenue ruapokcunos xemneza(ll) u (111).
41. KauecTBeHHbBIE peakliuy Ha KaTHOHBI XKele3a

IIpakT4yeckue padboTsl
6. [Tomyuenue >xecTkoil BOJbI U CIIOCOOBI €€ yCTpaHEHHUS.
7. PerieHne 3KCIepUMEHTANIbHBIX 3a/1a4 110 TeMe «MeTasD.

XuMHus U OKpy:Ka0Las cpeaa
Crpoenue 3emnu: SApo, MAHTHS, 3eMHas Kopa, UX XUMU4ecKuil cocTaB. JIutochepa u e¢ xumudeckuit cocras. Munepassl. Pyabl.
Ocanounsle noposl. [lone3nsie nckonaemble. XUMHYECKHH cocTaB ruipochepbl. XUMHUUECKUH cOCTaB aTMOC(EpHI.
HcTounnky XMMHUECKOro 3arps3HEHMs OKpY»Karoleil cpepl. [ 1o0abHble 9KOJI0rn4ecKre Mpo0IeMbl UeI0BEYECTBA: MApHUKOBBIHN 3 dexT,
KHCJIOTHBIE JJOXK/IM, 030HOBBIE IBIPBI. MeX1yHapOJHOE COTPYIHUYECTBO B 00JIACTH OXPAHBI OKPYKAIOIIEH Cpeabl OT XUMHUYECKOTO 3arpsI3HEHMS.
«3eneHas XUuMHSI».

JdemMoHcTpauuu
. Buneodparmentst u cnaiinpl «CtpoeHne 3eMiid 1 €€ XUMHUYECKUI COCTaBy.
. Konnekys MuHepanoB U TOPHBIX MOPOJ.
. Komnnekuust «Pyael MeTaniosy.
. Buneodparments! u cnaiinipl «l 100abHBIE SKOJIOTHYECKHE TPOOIIEMbI YEIIOBEUECTBAY.
JlabopaTopHbIe ONBITHI
43. N3ydenue rpanura.

O0001menne 3HAaHNH 110 XMMHH 32 KYPC OCHOBHOI IIKOJIbI.



HoaroroBka kK OCHOBHOMY IroCcy1apCTBEHHOMY JK3aMeHY
CrpoeHue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XMMUYECKOro 3emeHTa B [lepuonnueckoii cucreme. CTpoeHHe BEILIECTBA: XUMHUYECKAst

CBSI3b M KPUCTAJUIMYECKHE PEHICTKH. 3aBUCUMOCTH CBOMCTB 00pa30BaHHBIX 3JI€MEHTAMU MPOCTHIX BEIIECTB (METAJUIOB, HEMETAILIOB,

0JIarOpOJHBIX Ta30B) OT MOJOXKEHUS 371eMeHTOB B [leproanueckoil cucreme. TUIONOTHS HEOPraHUYECKUX BEILIECTB, JIEJICHUE UX Ha KJIAcChl U

rpynusl. [Ipencrasurenn.

[Ipu3Haky U yciaoBuUsl NPOTEKAHUSI XUMHYECKUX peakiui. TUIOIOrus XUMUYECKUX PEaKLUMi MO pa3IMYHbIM OCHOBaHUSAM. Peakiimuu MOHHOro

obmena. OKUCIUTENTFHO-BOCCTAHOBUTEIILHBIC PEaKIIUH.
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XMMHUYECKHUE CBOMCTBA COJICOOPA3YIOLIUX OKCUAOB, TUAPOKCUIOB (OCHOBaHHM, KUCIOT U
aM(pOTEPHBIX THIPOKCHJIOB), COJICH.

Kaneﬂnapﬂo- TEMaATHYECCKOC IVIAHUPOBAHUE

8 kimace
Ne O6opyaosaHue Tema ypoka ®opma Buabl yueOHOM AeATEIBLHOCTH
n/n Touku pocra. OpraHu3anuu
ypOKa
HavanbHble NOHATHS U 3aKOHbI XuMuH (21 4)
1 [Ipeamer xumun. Ponp Ypok ycBoeHus OOBSACHSIOT, YTO IPEIMETOM U3YUCHHS] XUMUH SIBISIFOTCS BEIIECTBA, UX
XWMUWH B KA3ZHA HOBBIX 3HAHUU CBOICTBA M UX NpeBpanieHus. Pa3nmnyaroT Tena u BenlecTBa, BENIECTBA U
YelioBeKa Marepuaibl. Y CTaHABIMBAIOT IPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKITY
CBOMCTBAMH BEIIECTB M MX MPUMEHEHUEM
XapakTepu3yloT MOJOKUTEIbHYIO U OTPULIATENILHYIO POJIb XUMUHU B
YKU3HH COBPEMEHHOT'0 00IIIeCTBa.
ApPryMEHTHPYIOT CBOE OTHOIIEHHE K XeMO(pUINK U XeMopoOuu.
2 MeTto1bl H3ydeHMs Ypok ycBoeHus XapakTepus3yroT OCHOBHBIE METO/bl U3YUYEHHSI €CTECTBEHHO-HAYUYHbBIX
XUMUU HOBBIX 3HAHUH JUCITATLITNH.
[IpuBoasST mpUMeEpsHl MaTepUANIbHBIX M 3HAKOBBIX WM CHMBOJIBHBIX
MOJICJICH, UCTIOh3YEMBIX Ha YpOKax (DU3UKH, OMOJIOTHH U reorpaduu.
Cobupator O0OBEMHBIE U IIAPOCTEPKHEBBIE MOJCIH  HEKOTOPHIX




XUMHNYCCKHUX BCIICCTB

Bxonnas
JIMAarHOCTHUYECKAs
pabora

KoHTposbHbIi ypok

[TpuMeHSIOT Ha MpaKTHKE paHee U3y4eHHbIH MaTepuall, paboTas 1o
IpynmaMm ¢ 3aJaHusIMU Pa3HOIO YPOBHS CIIOKHOCTH,
BBINOJIHAIOT KOHTPOJIBHYIO paboTy.

ArperaTHHe COCTOsAHUA
BCIICCTB

Ypok ycBoeHUs
HOBBIX 3HAHUU

PasznuyaroT TpH arperaTHbIX COCTOSHUS BEIIECTBA. Y CTAHABIMBAIOT
B3aMIMOCBSI3M MEXK/Iy HUMHU Ha OCHOBE B3aMMHBIX [TEPEXO0/I0B.
WnmocTpupyroT 3TH MEPeX0/Ibl IPUMEPAMH.

Habimro1atoT XMMHYECKUN YKCTIEPUMEHT | 0e/1aiom BBIBOJIBI HA OCHOBE
HaOJIFO IEHUI

Hudposas naboparopus
RELEON

[udposoit maTunk
temriepaTypsl CIpTOBKA
Cgeua.

IT. p Ne 1 «3HakomMCTBO C
71a00paTOPHBIM
o0opynoBaHuEM.
[IpaBuna Thb npu pabore
B KaOMHETE XUMUI»

VYPpOK - IPaKTUKyM

Paboratot ¢ tabopaTopHbIM 000pYZAOBaHUEM U HarpeBaTeIbHBIMU
npubOpaMu B COOTBETCTBUU C IPABUIIAMU TEXHUKH O€30MaCHOCTH.
BoinonHsoT npocTeiiiye MaHUIYJISIUHN ¢ Ja00paTOpHBIM
000pyI0BaHUEM: C JTA0OPATOPHBIM IITATHBOM, CO CIIUPTOBKOM
OdopMASIOT OTUYET O IpoAeTaHHON padoTe

Hudposas nabopaTtopus
RELEON

dusnueckue sBICHUS B
XUMHUHU

KomOuHnpoBaHHbIH
YPOK

Pasnuyaror (usnueckue u XUMUYECKUE SIBICHUS, YACThIE BEIIECTBA U
cmecu. Knaccudumupyror cmecu.

[TpuBOIAT IPUMEPBI CMECEH PA3TUYHOTO arperaTHOrO COCTOSIHHUS.

Y cTaHaBIMBAIOT IPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKAY PU3NUECKUMU
CBOWCTBAaMH BEUIECTB CMECH U CITIOCOOAMU MX Pa3IeICHUsI.

PaznmuyaroT ux, OMUCHIBAIOT W XapaKTEPU3YIOT MPAKTHICCKOE 3HAUYCHHE.

IT.p.Ne 2 «Ananu3
[TOYBBD»

YPOK - IpaKTUKYM

PabGoratot ¢ 1abopaTopHbIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU
npubopaMy B COOTBETCTBUH C IIPABUIAMU TEXHUKH O€30M1aCHOCTH.
BrimonHstoT mpocTeiiiye npueMsl oopaltieHus ¢ 1a00paTopHbIM
000pyI0BaHUEM: BOPOHKOM, (PUIBTPOM, CTUPTOBKOM.

Hab6mronarot 3a cBOMCTBaMU BEIIECTB U SIBICHUSMH, TTPOUCXOISIIIIUMH C
BEIIIECTBAMH.

OnuChIBAIOT XUMUYECKHHA SKCTIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKA U SI3bIKA XHUMUH.

JlenatoT BBIBOBI 110 pe3yJIbTaTaM IPOBEACHHOTO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
y4yeHue. XuMUYECKue
DJIEMCHThBI

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHAIOT YTO TAKOE XUMHUUYECKUH DIIEMEHT, aTOM, MOJIEKYIIa,
QJIJIOTPOTINSI, UOHBI.

PaznuuaroT npocThie U CIOXKHBIE BEILIECTBA, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. YcmaHnasnusarom TPUYUHHO-




CJIC/ICTBEHHBIE CBS3U MEXJLy COCTAaBOM MOJIEKYJ H CBOHCTBAMH
AJUTOTPOMHBIX MOJU(PUKAINA KUCIOPOAA.
DOopMYJIUPYIOT OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS

9 3HaKU XUMHUYECKUX Ypok- Ha3pIBaroT 1 3anMchIBalOT 3HAKUM XUMHYECKUX JIEMEHTOB.

JJIEMEHTOB. HCCIIEJOBAHNE XapakTepu3yroT HH()OpMaIUIo, KOTOPYIO HECYT 3HAKU XUMUYECKUX
JJIEMEHTOB.
OOBACHAIOT ITUMOJIOTHYECKUE Hayajla Ha3BaHUH XMMUYECKUX
AJIEMEHTOB U X OTAEJIbHBIX IPYIIIL.

10 [lepuonnueckas Tabauna VYpoxk- OnuchIBalOT CTPYKTYpPY TaOnIMLIbl XUMUYECKHX 3eMenToB 1. .
XUMHUYECKUX HCCJIeIOBaHUE MenneneeBa. Pa3nnyaroT KOPOTKONEPHUOIHBIN U JJIMHHOTIEPUOIHBIIA
anemenToB /. U. BapuaHnThl |lepuonnueckoit cucremsl /. 1. MenneneeBa

MeHieneesa.
11 Xumnueckue GopMyIisl Ypok ycBoenus | OroOpakarOT cOCTAaB BEIIECTB C MOMOIIBIO XUMUYECKUX (POPMYII.
HOBBIX 3HAHUM Paznuuarot unaekcsl 1 ko3 duuuentsl. Haxoaar oTHOCUTENbHYIO
12 Xumuueckue GopMyIibl Ypok- MOJIEKYJIIPHYIO MacCy BEIIECTBA U MACCOBYIO JIOJII0 XUMHUYECKOTO
HCCIIEIOBAHNE JJIEMEHTA B COEIUHEHHUH.
TpancnupytoT nH(pOpMaIHIO, KOTOPYIO HECYT XUMUYECKUE (POPMYIIBI

13 BanentHOCTB Vpok ycBoeHust | OOBSACHSIOT YTO TaKOE BaJEHTHOCTb. [IOHMMAaIOT OTpaskeHue MopsiaKa

HOBBIX 3HAHUMH COEIMHEHUS aTOMOB B MOJIEKYJIaX BEUIECTB IIOCPEACTBOM CTPYKTYPHBIX

14 BanentHocTh Vpok-nipaktukyMm | GopMyI. Y4arcsa cocTaBiaTh GOpMyIIbl COETUHEHUM 110 BAJICHTHOCTH U

OIpeIeNATh BAJIGHTHOCTh JIEMEHTa N0 (hOpMyJie €ro COeIMHEHMS
15 XHWMHUYECKUE PEAKIUH. O606maromuit XapakTepu3yroT XMMHUUECKYIO PEAKIHIO U €€ YJaCTHUKOB (peareHThl U
YPOK IIPOJYKTHI PEAKIINH).
OnuchIBatOT NMPU3HAKHU U YCIIOBHS TEUEHUSI XUMUYECKHAX
peakuuii. PaznuyaroT 5K30TepMUYECKUE U DHIOTEPMHUUECKUE PEAKIIUH.
COOTHOCST peakIMK F'OPEHHsS U SK30TEPMUUECKUE PEAKIIUN.

16 | Becbl TEXHOXUMUYECKUE 3aKOH COXpaHEHUS Ypok ycBoeHUs DOopMyIHPYIOT 3aKOH COXPAHEHUsI Macchl BenlecTB. COCTaBIISIIOT Ha €ro
WIH SNICKTPOHHBIC, CBCHA, | MacChl BEILIECTB. HOBBIX 3HaHUI OCHOBE XUMHUYECKHE ypaBHEHUS. TpaHCIUPYIOT HUHPOPMAIINIO, KOTOPYIO
konba nockononHad 250 |y paeckne ypaBHeHHS HECYT XMMHUYECKUE YPABHEHHUS.

ML IO AU AT A DKCNepUMEHTAIbHO MOATBEPKAAI0T CIIPABEIIIMBOCTh 3aKOHA
BEILECTB COXPAaHEHHUs MACCHI BEIIECTB
17 XHUMHUYECKUE YPAaBHEHUS [ Y POK -IIPaKTUKyM
18 THUIBl XUMUUYECKUX VYpok ycBoenus | KmaccupuuupyroT XuMHUYecKHe peaklUu IO MPU3HAKy YMClIa U COCTaBa




peakuuii

HOBBIX 3HAHUN

peareHToB U MPOAYKTOB. XapaKTepU3yIOT poJib KaTaiau3aTopa B

19 Tunsl XUMHUECKUX VPOK -IPaKTUKyM | HPOTCKaHUM XUMUYECKOH PEAKIIMH.
peakiuii HabnroatoT ¥ OMMCHIBAIOT XMMHUYECKU SKCIIEPUMEHT C IIOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUH
20 [ToBTOpEHME U O0o0marommii O06001Ia0T U CHCTEMATU3UPYIOT CBOM 3HAHUSA 110 Teme: «HauanbHbie
00001IIeHIE TEMBI YPOK MOHSTHUS Y 3aKOHBI XUMUW». [ [pUMEHSIOT Ha TpaKTUKE paHee N3YUCHHBIH
«HauanbHble MOHATHUS U MaTepuai, paboTas 1Mo TpymnaM ¢ 3aJaHUsIMH PA3HOTO YPOBHS
BaKOHBI XUMUN)) CJI0’)KHOCTH
21 K.p.Ne 1 «HauanbHbie Ypok — koHTponsa | [IpuMeHsIOT Ha pakTHKE paHee U3y4yeHHbIH MaTepuai, paboTas 1mo
[MOHSTHS U 3aKOHBI XUUMHUI 3HAHUI rpyIIaM ¢ 3aJJaHUsIMHU pa3HOTO YPOBHS CIOKHOCTH,
o0ydJaronmxcs BBITIOJIHSIIOT KOHTPOJIBHYIO padoTy.
BakHeiimue npeacTaBuTeId HeopraHuveckux BemiecTs. KojimuecTBeHHbIe OTHOIIEHUsI B Xumuu (18 )
22 Bo3ayx u ero cocras Ypok ycBoeHHs XapakTepu3yroT 00bEMHYIO JIOJIF0 KOMITOHEHTA TaKOW TIPUPOTHOM
HOBBIX 3HAHUN ra3oBOU CMECH, KaK BO3/1yX, U PACCUUTHIBAIOT €€ [0 00bEMY ITOM CMECH.
OnuceiBatloT 00bEMHBIN COCTaB aTMOC(EPHOTO BO3AYyXA U
MMOHUMAIOT 3HAYE€HHE MOCTOSTHCTBA ATOTO COCTaBa JUIsl 3J0POBbS
23 Kucnopon Ypok ycBoeHus XapakTepus3yrT 030H, KaK aJNIOTPOIHYIO0 MOAU(DUKAIIUIO KHUCIOPO/Ia.
HOBBIX 3HaHUI OnuceiBalOT PU3NUECKUE U XMMHUECKHUE CBOICTBA, MOJIy4eHUE U
MIPUMEHEHNE KUCIIOPOIa C UCIIOIH30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
SA3bIKa XUMUH.
YcraHaBIMBaIOT MPUYWHHO-CIICICTBEHHBIE CBS3H MEXTY (PU3UUECKUMHU
CBOICTBaMH KUCIIOpOAa U criocobamu ero codupanus. [IpoBoasr,
HaOIOAI0T U OMHUCHIBAIOT XUMUYECKUN AKCTIEPUMEHT T10 TIOJTYUCHHIO,
COOMpaHHIO M PACTIO3HABAHUIO KUCIOPOA C COOTIOCHUEM MTPaBIII
TEXHUKH 0€301MaCHOCTH
24 I1. p.-Ne3 «ITonyuenue, VYpok npaktukym | Paboraror ¢ tabopaTopHbIM 000py/I0BaHUEM U HarpeBaTeIbHBIMU

cobupanue u
pacro3HaBaHHe
KHCJIOPOJIa»

npubopaMy B COOTBETCTBHUH € MPABUIIAMHU TEXHUKH 0€30M1aCHOCTH.
BrimonHstoT npocTeiiiye npueMsl oopatieHus ¢ 1a00paTopHbIM
00opy0BaHUEM: cOOUpaTh MPUOOP [T MOTYyYEHUS T'a30B, IPOBEPSATH €TI0
Ha FeépMETUYHOCTDb U UCTIOIB30BaTh JJIsl TOJYUYEHHS KUCIOPOa.
CoOuparoT KHCIOPOJ METOJIOM BBITECHEHUS BO3/lyXa U PACIO3HAIOT €TO0.
HaGnronarot 3a cBOWCTBaMM BELIECTB U SIBICHUSMHU, IPOUCXOSAIIUMHU C
BeniecTBaMu. ONUCBHIBAIOT XUMUYECKUI SKCIIEPUMEHT C TOMOIIBIO




€CTECTBEHHOTI'0 (PYCCKOT'0 MJIM POIHOTO) SI3bIKA U S3bIKA XUMUH.
CocTaBiIOT OTUET MO pe3y/IbTaTaM IPOBEACHHOIO YKCIIEPUMEHTA

25 Oxcuppl Ypok- Beiensor cylecTBeHHbIe IPU3HAKU OKCUIOB. Jal0T Ha3BaHUs OKCUJIOB
HCCIIEJOBaHNE 1o ux ¢popmynam. CocTaBisOT POPMYIIBI OKCHJIOB 110 UX HA3BAHUSIM.
XapakTepu3yroT TaKUX MPeICTaBUTEIeH OKCUIOB, KaK BOJA, YIIIEKUCIIbIHI
ra3 ¥ HerauiceHasi U3BecTb
26 Bonopon VYpok ycBoeHuss | XapakTepU3ylOT COCTaB MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE
HOBBIX 3HAHUU CBOIICTBA, MTOJYYCHUE U TPUMEHEHUE BOJIOPOIA.
VYcTaHaBIMBAOT NMPUYMHHO-CIIEICTBEHHbIE CBA3U MEXKIY (PU3HMUECKUMU
CBOWCTBAMH U CIIOCO0aMH cOOMpPaHUs BOJOPOIA, MEXKTY XUMAYESCKIMU
CBOWMCTBAMHM U €r0 NPUMEHEHHEM.
27
28 Kucnotsl Ypok ycBOeHMSA AHaIM3upyOT COCTaB KHUCIOT. Pacro3HaloT KHUCIOTHI € IOMOIIbIO
HOBBIX 3HAHU MH/UKATOPOB. XapaKTepU3yIOT APEJICTaBUTEICH KHUCIOT: COJIAHYIO U
CepHyl0. XapaKTepHU3ylT pacTBOPUMOCTb COEAMHEHHH C IOMOIIbIO
TaOIUIBI PACTBOPUMOCTH.
VYcTaHaBIMBalOT MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXIY CBONCTBaAMH
COJISTHOM M CEPHOM KHUCIIOT U 00JIACTIMH UX IPUMEHEHMSL.
29 Comnu Ypok- XapakTepusyroT COJIM KaK MPOAYKTHI 3aMEIIEHHs BOJIOPO/Ia B KUCIIOTE HA
HCCIIEJOBAHNE MeTaul.  3amuchiBalOT  (GoOpMyJibl  cojed 1o BaJICHTHOCTH.
HazsiBaroT conu o ¢popmynam.
Hcnonb3yroT Tabnuily pacTBOPUMOCTH JUIsl XapaKTEPUCTHUKU CBOMCTB
cosieit. [IpoBonsT pacueTsl o popmynam coset
30 KonunuecTBo BemecTsa VYpok- OOBACHSIOT YTO TaKOE KOJIMYECTBO BEILIECTBA, MOJIb, TOCTOSIHHAS
UCCIIeTOBaHHE ABorajipo, MOJIsIpHas Macca.
31 Pemenue pacueTHbIxX Ypok- npakTukyMm | Pemaror 3amauu ¢ MCIOIB30BaHUEM MOHATUHN «KOJIMYECTBO BELIECTBAY,
3a1a4 «MOJISIpHAsl Maccay, «IOCTOSsHHAs ABOTaapo
32 MounsipHblii 00beM Ypok ycBoeHUs OOBACHAIOT YTO TaKOE MOJISIPHBIN 00beM ra3oB, HOpMaJbHbIE YCIOBHSI.
ra3oo0pa3HbIX BEIIECTB HOBBIX 3HAHUHN PemaroT 3amaun ¢ UCMOIB30BAaHUEM MOHITUN «KOJMYECTBO BEIIECTBAY,
«MOJISIPHAsI Maccay, «MOJIAPHBIN 00BEM ra3oBy, «IOCTOSIHHAS
ABorazipo».
33 Pacuetsl mo xuMmuueckum Ypok ycBoeHHs XapakTepu3yloT KOJUYECTBEHHYIO CTOPOHY XUMHUYECKHX 0OBEKTOB 1

YPaBHEHUSIM

HOBBIX 3HAHUU

MponecCcoB. Pemaror 3aga4u C UCII0JJb30BaHHEM MOHITHH «KOJIMUECTBO




34 PacueéTsl Mo XuMu4eckuM | YPOK - MPAKTUKYM | BEIIECTBA», «MOJIIPHAsi MAcCay, «MOJISIPHBIA 00bEM ra3oBy, «IIOCTOSHHAS
YpaBHEHUSAM ABorazipo»
35 | mpubop s ONBITOB € Boga. OcHoBanus Ypok- OOBACHAIOT YTO TAKOE «OCHOBAHUSY, «ILIEJIOYN», «KAaueCTBEHHAs
SJICKTPUICCKIM TOKOM, HCCIIEI0BAHNE peakuus», «mHIuKaTopy. Kimaccupuumpyor ocHOBaHUS 1O
MCTOYHHK MOCTOAHHOTO pacTBOpUMOCTH B Bojie. ONpeeNsaioT IPUHAIIEKHOCTH
TOKa: MPOOUPKU — 2 MIT. o
HPOHYMEpOBAHHBIE: HEOPraHMYECKHX BEIIECTB K KIIACCY OCHOBAHMH 110 (I)OIBMyJIe. }
JyJHHKA; CIIHPTOBKA; XapakTepus3yroT CBONCTBA OTAENBHBIX MPEACTABUTENCH OCHOBAHHUIA.
Hcnonp3yroT TabauIy pacTBOPUMOCTH JUIsl ONPEEIIEHUS] PACTBOPUMOCTH
npoOKU — 2 IIT, MTUHIET OCHOBAHMIL
36 PactBopbl. MaccoBast VYpok perienus OOBACHAIOT YTO TAKOE «MACCOBasl 10JIs1 PACTBOPEHHOI'O BELIECTBAY.
JOJIst 3a1a4 Y cTaHaBIMBAIOT aHAJIOTUU C 0OBEMHOI J10JIel KOMIIOHEHTOB ra30BOi
PacTBOPEHHOIO BEIIECTBA cMmecH. Pemaror 3a1aun ¢ UCHOJIb30BAaHUEM MOHATUIN «MaccoBast 10J1s
AIIEMEHTA B BEIIIECTBEY, «MACCOBAs 10JIsl PACTBOPEHHOTO BELIECTBAY,
«00beMHas1 10151 ra3000pa3HOTO BEIIECTBAY
37 ITp. Ne 5 VYpok - npaktukym | PabotatoT ¢ m1abopaTopHbIM 000py/I0BAaHUEM U HarpeBaTeIbHBIMU
«IIpurorosienune npubopaMy B COOTBETCTBUH € IPAaBUIIAMU TEXHUKH 0€30M1aCHOCTH.
pacTBOPOB COJIEH C UX BrimonHstoT npocteiiimne npueMsl oopamieHus ¢ 1a00paTopHbIM
3alaHHOM MacCcOBOU 000pyI0BaHUEM: C MEPHBIM IIWIMHAPOM, ¢ Becamu. Habmogaror 3a
JOJIEI» CBOICTBaMHM BEILECTB U SIBICHUSAMHU, TPOUCXOISIINMU C BEIIECTBAMHU.
OnuchIBalOT 3KCIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) sA3bIKA U s13bIKA XUMHUHU. COCTABISAIOT OTUETHI IO Pe3yJbTaTam
IIPOBEJEHHOT0 DKCIIEPUMEHTA
38 O0600mIeHne 1 O0o0maronmii O0600MIaI0T ¥ CHCTEMATHU3UPYIOT CBOU 3HAHUS 10 TeMe: «BakHeimme
CUCTEeMAaTU3alusl 3HaHU! YPOK IIPEICTaBUTENIN HEOPTAHUYECKUX BeleCTB. KoarMuecTBEHHbIE OTHOIIEHUS
1o teme: «Baxueiime B XUMUW». [[pUMEHSIOT HAa MPAKTHUKE paHEee U3yUYECHHBIN MaTepual,
IIPEICTaBUTENHN paboTasi o Tpymnmnam ¢ 33 aHUsIMU Pa3HOTO YPOBHS CI0KHOCTH
HEOpPraHUYECKUX
BELIECTB.
KonnuecTBeHHbIE
OTHOIIEHHUS B XUMHUN»
39 K.p.Ne2 no teme: VYpok — koHTpona | [IpumeHsIOT Ha MpakTUKe paHee W3yYeHHbIH MaTepual, padoTas 1o
«Baxnenmue 3HaHUHN rpyIIaM ¢ 3aJaHUSMH Pa3HOI'O YPOBHS CII0XKHOCTH,

npeacCTaBUTEIIN

BBITMIOJHSIOT KOHTPOJBHYIO PaboTy.




HEOPTraHUYECKUX
BCIIECTB.
KommuecTBenHbIE
OTHOIIICHHUS B XUMHN

OcHOBHBIE KJIaCChl HeopraHuveckux coexumHeruii (10 1)

40 Oxcupsr: Ypok ycBoeHuss | OOBICHSIOT U4TO TAaKOE HECOJIC0OPa3yIOIIHE OKCUJIBI, COIE00pa3yIoIue
KJaccupuKanus u HOBBIX 3HAaHUI OKCHU/Ibl, OCHOBHBIE OKCHU/Ibl, KUCIIOTHBIE
CBOICTBA OKCHIBI. XapaKTEPHU3yIOT 00IIHNE XUMUICCKUE CBOHCTBA
cosieo0pa3yroIIUX OKCHA0B (KUCIOTHBIX U OCHOBHBIX)
CocCTaBIIOT ypaBHEHHUS peakiuil ¢ yuacTueM okcuaoB. HabmogaroT u
ONMCHIBAIOT PEAKIUH C YUACTUEM OKCHUJIOB C ITIOMOILLBIO €CTECTBEHHOIO
(pyccKOro UM POJHOTO) SI3bIKA U A3bIKa XUMHUH. [IpOBOJST OMBITHI,
MOJITBEP K IAOIIME XUMUYECKHE CBOMCTBA OKCHUJIOB C COOIIOICHUEM
MIPaBUJI TEXHUKU OE30MMaCHOCTH
41 | Hudposas maboparopust OcHoBaHus: VYpok- CocTaBIIOT ypaBHEHUS peakiuii ¢ yuacTueM ocHoBanuii. Habmogaror u
RELEON KJTacCH(pUKAIHS U JICCIIEIOBAHNE OTIMICHIBAIOT PEAKIINH C YIACTHEM KHCIIOT C TIOMOIIBIO €CTECTBEHHOTO
udposoit pH. wratus ¢ CBOICTBa (pyccKoro UM POIHOTO) SI3bIKA U A3bIKa XUMHUH. [IpOBOJST OMBITHI,
3QKUMOM; TISITh MOJATBEPKIA0IIME XUMUYECKHE CBOMCTBA OCHOBAHUH, C COOJII0IEHUEM
XUMHYECKUX CcTakaHoB (25 MPaBIJI TEXHUKH 0€30MaCHOCTH
MIT); TPOMBIBAJIKA
42 KucmoTsrl. Ypok ycBoeHHs XapakTepus3yrT 00II1e XUMUYECKHE CBOWCTBA KUCIIOT
Kuaccupukaius Kucuor HOBBIX 3HaHHUI CocTaBisIOT ypaBHEHHs PEAKIIMN C y4aCTHEM KHUCIIOT.
43 CBoiicTBa KHCJIOT KOM6I/IHI/IpOBaHHLII71 Hab6nrogarot u onuceiBaroT p€aKkuru ¢ y4aCTUEM KHUCIOT C TIOMOIIBIO
YPOK €CTECTBEHHOTO (PYCCKOT'O MJIM POJHOTO) S3bIKa U SI3bIKA XUMMUU.
[TpoBOAST ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, C
COOJII0JIEHHEM NIPAaBWJI TEXHUKU O€30MaCHOCTH
44 Knaccudukanus coneit VYpok ycBoeHns | Pa3nuuaroT MOHATHSA «CPEIHHE COJINY, KKUCIBIE COJINY», KOCHOBHBIE
HOBBIX 3HAHUU COJIN.
45 CaoiicTBa cosei KomOunmnpoBanHbii | XapakTepu3yroT 001Ine XUMUYECKHE CBOMCTBA COJIEH.
YPOK CocTaBmstOT ypaBHEHHUS peakiuii ¢ yuactrem cojeid. HabmromaroT u

OMUCHIBAIOT PEAKLIUU C YYACTUEM COJIEH C MOMOIIBIO €CTECTBEHHOIO
(pyccKoro WM pOJHOTO0) SI3bIKa U A3bIKa XUMHUH. [IpOBOJSAT OMBITHI,
MOITBEPIKIAIOIIUE XUMUIECKIE CBOMCTBA COJIEH C COOIIIOIEHUEM MTPABUIT




TEXHUKU 0€30I1aCHOCTH

46 I'enernueckas cBs3b Ypok ycBoeHus XapakTepu3yIoT MOHATHE «TC€HETHUYECKUH PsiI».
MEXy KllaccaMu HOBBIX 3HAHHH NnmocTpupyroT FeHeTHYECKYIO B3aMMOCBSI3b MEKY BEIIECTBAMU:
HEOpPraHUYECKUX IIPOCTOE BEUIECTBO — OKCUJ — FUAPOKCU — COJIb.
BEIIIECTB 3anuchIBalOT ypaBHEHUS PeaKLUi, COOTBETCTBYIOILUX
MIOCJIEZI0BATEIBHOCTH («IENOUYKE)») IPEBPALLIEHUN HEOPTaHUYECKUX
BEIIIECTB Pa3IMUYHBIX KJIACCOB.
47 | Uudposas nadoparopust IT.p. Ne 6 «Pemenue VYpok - npakTukyM | YuaTcs oOpaiaThCes ¢ 1a00paTopHbIM 000pYIOBAaHUEM U
RELEON 9KCHEPUMEHTAIbHBIX HarpeBaTelbHbBIMU IPUOOPAMU B COOTBETCTBUU C IPABUIAMU TEXHUKH
Lludposoit pH. mratus ¢ 3a1au» 0€3011aCHOCTH, PacliO3HaBATh HEKOTOPbIE AaHUOHBI U KATHOHBI.
3@XKHMOM; TISITh HaGnronaroT cBOHCTBA 3JIEKTPOIUTOB U IPOUCXOAIINE C HUMHU SIBJICHHUS.
XMUMHYECKHX CTaKaHOB (25 Habmro1a0T 1 ONUCHIBAIOT PEaKIMU C yYaCTHEM 3JIEKTPOIUTOB C
MJI); TIPOMBIBAJIKA MIOMOILBIO €CTECTBEHHOI'O (PYCCKOT0 WM POJHOIO0) sA3bIKA U SA3bIKA
XUMHH. POPMYIUPYIOT BBIBOJIBI 110 pE3YJIbTaTaM IIPOBEJEHHOTO
HKCIIEPUMEHTA
48 O06o0u1eHue u Oo6o06maromuit O0001Ial0T U CUCTEMATU3UPYIOT CBOM 3HAaHUSA 1O TeMe: «OCHOBHBIE
cCUCTeMaTH3alus 3HaHUH YpOK KJIaCChl HEOPTAaHUYECKUX COeNMHEHUN». [IpUMEHSIOT Ha MpaKTHKE paHee
1o reMe: «OCHOBHBIE M3y4eHHBIN MaTepual, paboTas o IrpyIiam ¢ 33JaHUIMHU Pa3HOTO
KJIaCChl HEOPTAHUYECKUX YPOBHS CII0)KHOCTH
COCIMHEHUI»
49 K.p. Ne3 1o VYpok — koHTposs | IIpuMeHsIOT Ha MpaKkTHUKe paHee U3Y4YEeHHbII MaTepuall, padoTas o
teMe: «OCHOBHBIE rpyIIam ¢ 3aJJaHUSMHU Pa3HOTO YPOBHS CJIOXKHOCTH,
KJIACChl HEOPTraHMYECKHUX BBITMIOJHSIOT KOHTPOJBHYIO PaloTy.
COCTUHEHUIN)
Iepuoauveckuii 3akon u Ilepuoanuyeckasi cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa u crpoenue aroma (8 4)
50 EctecTBenHbIe Vpok ycBoenust | OOBSICHSIOT MPU3HAKH, TO3BOJISIONINE OOBEIUHATE TPYIITBI XUMHUYECKUX
cemeiicTBa HOBBIX 3HAHUHI AJIEMEHTOB B €CTECTBEHHbIE CEMEICTBA. PacKpbIBalOT XUMUYECKUI
XUMHYECKHUX CMBICT (3TUMOJIOTHIO) HA3BAHUN €CTECTBEHHBIX CEMENCTB
AJIEMEHTOB. ApPryMEHTHPYIOT OTHOCUTEIBHOCTh HA3BaHUS «MHEPTHBIE Ia3bl»
AmMdoTepHOCTh OOBACHAIOT YTO Takoe «aM(poTepHble coenHeHus». Habmonator n

ONUCHIBAIOT PEAKLU MEXK/y BEILIECTBAMH C IIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3yIOT TBOMCTBEHHBII
XapakTepe CBOUCTB aM(POTEPHBIX OKCUOB U THIPOKCHIOB. [IpoBOIsT




OIIBITHI 10 MOJYYEHHIO M [TOITBEPKACHUI0 XUMHUYECKUX CBOMCTB
aM(pOTEePHBIX OKCHJIOB M THIPOKCHJIOB C COOJIIOICHUEM MTPABUIT TEXHUKH
0€30I1aCHOCTH.

o1 Ortxkpsitue . 1. Ypok ycBoeHus PaznuuaioT ecTeCTBEHHYIO U UCKYCCTBEHHYIO KIacCU(UKAIUH.
MeHneneeBbiM HOBBIX 3HAHUU AprymeHTHpyrOT oTHeceHue [lepuoanyeckoro 3akoHa K €CTECTBEHHOM
[Tepuoaunueckoro 3akoHa kiaccupukanuu. MoaenmpyroT XUMHYECKUE 3aKOHOMEPHOCTH C
BBIJICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK 00BEKTa U IPEACTAaBICHUEM
UX B IPOCTPAHCTBEHHO-TPAa()UIECKOI NIIH 3HAKOBO-CHMBOJIMYECKON
dhopme
52 OcHOBHBIE CBEICHUS O VYpok ycBoenust | OOBSACHSAIOT YTO TAKOE «IIPOTOH», KHEUTPOH», «IJIEKTPOHY,
CTPOEHHUH aTOMOB. HOBBIX 3HaHUI «XUMHYECKHH 3JIEMEHT», «MacCOBOM 4nciao». ONUCHIBAIOT CTPOCHUE
A1pa aTroma ucnoib3ys Ileproaguueckyro cucTeMy XMMHUYECKUX
anemenToB /1. . Menneneesa. [Tomydator nHpOpMAIUIO 10 XUMHHU U3
pa3IMYHBIX HCTOYHUKOB, AHAJTU3UPYIOT €€.
53 CtpoeHue >MeKTPOHHBIX Ypok- OOBACHSIOT YTO TAKOE MIEKTPOHHBIN CIION WIIM SHEPTETUUECKUI
YPOBHEI aTOMOB HCCIIEJOBAHNE ypoBeHb. COCTaBIISAIOT CXEMBI PACIPENEICHUS DJIEKTPOHOB 110
XUMHUYECKUX JIEMEHTOB AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 0000UKe
No«Nel1-20 B Tabaune .
N. Menpeneesa.
o4 Ileproanueckuii 3aKoH Ypok- PackpbIBatoT (pu3NYECKUI CMBICIT: TOPSIIKOBOTO HOMEPa XUMUYECKOTO
. . Menneneesa n HCCIIEI0BAHNE 2JIEMEHTa, HOMEpa NEPUOIa U HOMEPA IPYIIIIHI.
CTPOEHHE aToMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJUIMYECKHUX U
HEMETAJUTMYECKUX CBOMCTB XUMUYECKHX AJIEMEHTOB U UX COEAMHEHUN B
nepuoaax v rpynmnax
55 XapakTepucTuka Ypok- XapakTepu3yloT XUMUIECKHE dJIEMEHTHI | —3-T0 MepHoI0B 10 MX
XUMHUYECKOT'0 2JIEMEHTA HCCIIEOBAaHNE 10JI0’keHHUIO B [leproanueckoil cucreme XUMUYECKUX 1eMeHToB [[. 1.
Ha OCHOBAaHUU €ro MenneneeBa. ApryMEHTUPYIOT CBOMCTBA OKCHJIOB U THIPOKCH]IOB
II0JIO’KEHHUS B METAJIJIOB ¥ HEMETAJIJIOB ITOCPEICTBOM YPaBHEHHM peakLuii
[lepuoanueckoii cucreme
56 XapakTepucThKa Y poK-TIpakTHKyM

XHUMHUYCCKOI'O 3JICMCHTA
Ha OCHOBaHHMU €TI0
ITIOJIOKCHHUSA B




IIepuonnueckoii cucreme

57 3HaueHue Ypok- OnpenenstoT UICTOYHUKHN XUMHYECKON HHPOPMAIIHH.
[lepuonnueckoro 3akoHa HCCIIeIOBaHNE [Tony4aroT HeoOX0AMMYIO MH(OPMALMIO U3 Pa3IUYHBIX HCTOYHUKOB,
u Ilepuoanueckoit aHATM3UPYIOT €€, 0pOopMIIIOT MH(DOPMAITMOHHBIN TPOIYKT,
CUCTEMBI XUMHUYECKHUX MIPE3EHTYIOT €ro, BEAyT HAyYHYIO JUCKYCCHUIO, OTCTAauBAIOT CBOIO TOUKY
anemenTos /I. 1. 3peHHUs
Menneneesa
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 1)

58 | Hudposas naboparopust WNonHnas xumuyeckas cBsi3b Ypok- OOBACHAIOT YTO TAKOE MOHHAS CBSI3b, MOHBI. XaPAaKTEPU3YIOT MEXaHU3M
RELEON HCCIIEI0BAHNE o0Opa3oBaHus HOHHOM cBsi3u. COCTaBISIOT CXEMbI 00pa30BaHUSI HOHHOU
L{udpoBOii JaTIHK cBs3u. Mcnonb3yroT 3HaKkoBoe MojienupoBaHue. OnpenensoT TUI
TEeMIIepaTyphl IIATHHOBBI; XUMHUYECKOH cBs3u Mo ¢opmyIe BemecTBa. [[puBoAsT mpruMepsl BEIECTB
JIATYUK TeMIIepaTypbl C MOHHOM CBSI3bI0. Y CTAHABIIMBAIOT IPUYHMHHO-CJICICTBEHHBIE CBS3U
TEPMOIIAPHBIit MEXy COCTaBOM BEILECTBA U BUJIOM XMMHUYECKOH CBS3H, MEX]1y HOHHOU

CBSI3bI0 M KPUCTAINIMYECKUM CTPOCHHUEM BELIECTBA, MEXKIY
KPUCTANIMYECKUM CTPOEHUEM BEIIECTBA U €ro PU3NIECKUMHU
CBOMCTBAMH

59 | Hudposas naboparopust KoBasienTHast xumuyeckas Ypok- OOBACHSIOT YTO TaKOE KOBAJIEHTHAS CBSI3b, BAJIECHTHOCTh. COCTABIISIOT
RELEON CBA3b HCCIIEIOBAHUE cXeMbl 00pa30BaHUs KOBAJEHTHOW HETIOJIIPHON XMMHUUYECKOMN CBSI3H.
Llugposoii gaTank Hcnons3yroT 3HaKOBOE MOJEITUPOBAHHUE.

TEMIIEPATYPHI IIATUHOBBIN; OHpeI[eJ'ISIIOT THUII XUMUYECKOH CBSA3H 110 (bOpMyJ'Ie BCIICCTBA.

JIATYHMK TEMIICPATYPhI [TpuBOAST MpUMEPHI BEIECTB C KOBAJEHTHOM CBSA3BIO.

TEePMOTapHBIii VY cTaHaBIMBAIOT IPUYMHHO-CIICACTBEHHBIE CBSA3H MEK/Y COCTaBOM
BEIL[ECTBA U BUJIOM XUMHYECKOU CBSI3H, MEXKIy KOBAJIECHTHOM CBSA3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM BEILECTBA, MEKAY KPUCTAIIINYECKUM
CTPOEHHEM BEIIECTBA U €ro (pU3MUeCKUMH CBOMCTBAMU

60 KoBasieHnTHas nonsipHas Ypok- OOBACHAIOT YTO TaKOE€ KOBAJIEHTHAs TMOJSPHAS CBSI3b,

XUMHUYECKas CBS3b HCCIIEIOBAHUE AIIEKTPOOTPHILIATEILHOCTh, BO3TOHKA UK cyOsmMariust. CocTaBisioT

CXeMbI 00pa30BaHUs KOBAJICHTHON MOJISPHON XUMHUYECKON CBS3H.
Hcnonp3yroT 3HaKOBOE MOJEIUPOBAHKE. XapaKTEPU3YIOT MEXaHNU3M
00pa3zoBaHus MOJIIPHON KOBAJECHTHOM CBsI3H. OMPEesItOT TUTIT
XMUMUYECKOH CBsI3M 10 popmyiie BemecTsa. [IpuBoasar npumepsl
BEIIIECTB C KOBAJICHTHOM MOJISIPHOW CBSI3bI0. Y CTAHABIMBAIOT MPUYUHHO-




CJIC/ICTBEHHBIE CBS3U MEXJly COCTaBOM BEIIECTBA M BUJIOM XUMHYECKOM
CBSI3U, MY KOBAJCHTHOM CBSA3BIO U KPUCTAIIMUECKUM CTPOCHHEM
BEILIECTBA, MEX/Y KPUCTAJUTMYECKIM CTPOSHHEM BEIIECTBA U €TI0
¢usnueckumu cpoiictBamMu. CocTaBiAiOT HOpMyITbl OMHAPHBIX
COE/IMHEHUH 110 BAICHTHOCTH M HaXOJAT BAJICHTHOCTH JIEMEHTOB IO
dhopmyse OMHAPHOTO COCAMHEHUSI.

o1 Merammueckas Ypok- OOBICHSIOT YTO TAKOE METAJUIMUECKAasl CBS3b.
XUMHAYECKast CBSI3b WCCJICJIOBAHUE CocTaBisIOT cXeMbl 00pa30BaHUs METAUTUIECKON XMMHYECKON CBSI3H.
Hcnonp30BaTh 3HAKOBOE MOJICIIMPOBAHKE. XaPaKTEPU3YIOT MEXaHU3M
00pa30BaHUs METAITMYECKOM CBS3H.
OmnpenessiroT THIT XMMUYECKOH CBsA3M 10 popmyie BemecTsa. [IpuBoasr
MIPUMEPHI BEIIECTB C METAUTMYECKOU CBA3BIO.
Y CcTaHaBIMBAOT TPUYHMHHO-CIICICTBEHHBIC CBS3U MEXKIY COCTAaBOM
BEIIECTBA U BUIOM XUMHUYECKON CBSI3U, MEXKITy METAJUIMYECKOM CBSI3BIO U
KPUCTANINYECKUM CTPOEHUEM BEIIECTBA, MEXKY KPUCTAIUIMYECKUM
CTPOCHHEM BEIIeCTBA U €r0 (PU3NIECKIMHU CBOWCTBAMH.
62 CreneHb OKUCIIEHUS VYpok ycBoeHUs: | OOBACHSIOT UTO TAKOE «CTEMEHb OKUCICHHSD, «BAJIEHTHOCTHY.
HOBBIX 3HaHU | CocTaBisdoT (OpMyJibl OMHAPHBIX COEIUHEHWIl Ha OCHOBE OOIIETOo
crioco0a UX Ha3BaHUU.
CpaBHHMBAIOT BAJICHTHOCTh M CTENCHb OKHUCIEHHsS. PaccumThIBaIOT
CTETIEHU OKUCIIEHUs M0 GOopMyJIaM XUMHUYECKUX COCTUHEHUI
63 OKuCIUTENBHO- VYpoxk ycBoeHust | OOBSACHSIOT YTO Takoe OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUH,
BOCCTaHOBHUTEJIHHEIC HOBBIX 3HAHUH | OKHCIIHTENb, BOCCTAHOBUTEIH, OKUCIICHIE, BOCCTAHOBJICHHUE.
peaknuu Knaccupumupyror XuMHUYECKHEe peakifii Mo MPU3HAKY «M3MEHEHHe
64 OKHCIUTENBHO- Vpoxk - CTENEHEN OKUCIIEHHS DJIEMEHTOBY.
BOCCTAHOBUTEJIbHbIE NPaKTHKYM OnpenensitoT OKUCIAUTENb U BOCCTaHOBHTENb, MPOIECCHl OKUCICHUS U
peaxun BOCCTaHOBJICHUSI.
65 O60061eHue u Oo6oo6maromuii | O000MmMAOT U CHCTEMaTU3UPYIOT CBOM 3HaHUS 1m0 TeMe: «I13 u [ICXD» n
CUCTEMaTH3alUsl 3HAHUU YPOK «Ctpoenne Bemectsa. OBP». [IpuMenstoT Ha MpakTUKE paHee
no temam: «I13 u [ICXD» U3y4eHHBIN MaTepual, paboTas Mo rpymmnam ¢ 3aJaHUsIMH pa3HOTo
n «CTpoeHue BelecTna. YPOBHSI CIIO)KHOCTH
OBP»
66 KoHnTtponbhas pabora 1o Ypok — konTposst | [IpuMeHsIOT Ha MpaKTHUKE paHee U3yUYCeHHBIH MaTepHra, padboTas mo




temam: «[13 u IICXDO» u 3HAHUU rpyImnam C 3aJJaHUsIMUA Pa3HOTO YPOBHS CI0KHOCTH,
«CTpoeHue BelecTBa. BBITOJIHSAIOT KOHTPOJIbHYIO paboTy.
OBP»
67 Pemenne pacueTHbIx Ypox - Pewaror pacuerHsie 3a1aun.
3a1a4y MIPaKTUKYM
68 IIpomexxyTouHas VYpoxk — koHTposs | [IpuMeHSIOT Ha MpaKTHKE paHee U3yYeHHbIH MaTepual, padoTas 1o
aTTecTanus 3HaHUI rpymIaM ¢ 3aJJaHUsMH Pa3HOrO YPOBHS CIOKHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.
9 kamace
Ne | Obopynosanue Touku Tema ypoka ®opma opraHusanuu Buabl yueOHOM AeATEIBLHOCTH
n/n | pocra ypoka
IMoBTOpeHue u 06001eHNe cBeeHUl M0 Kypcy 8 kiacca. Xumudeckue peakuuu (5 1)
1 Knaccudukanus YpoK yCBOEGHHS HOBBIX | XapakTepuU3yIOT OKCUIbI, THAPOKCUIBI (OCHOBaHUS, aM(pOTEpHBIC
HEOPTraHUYEeCKHUX 3HAHUU THPOKCHUIBI, KUCIOPOACOAEpKAIle KUCIOThI) U COJH 10 IUIaHY:
BELIECTB U UX COCTaB, CIOCOOB!I 00pa30BaHUs HAa3BaHUHM, XapaKTepHbIE
HOMEHKJIAaTypa cBoiicTBa 1 nonydenue. Knaccuuuupyror okcusl, THIPOKCHIBI
(ocHOBaHUs, aM(pOTEpHbIE THIAPOKCUIBI, KUCIOPOICOAEPIKaIIIHe
KHMCJIOTHI) U COJIM TIO Pa3IMYHBIM MIPU3HAKaM. YUaTcs
HOJITBEP)KIATh XapAKTEPUCTUKY OTAEIBHBIX IIPEICTaBUTENIEH
KJIACCOB HEOPTraHMYECKHUX BEUIECTB YPABHEHUSIMU
COOTBETCTBYIOIIUX peaklUi. PaCKpbIBatOT B3aMMOCBS3b MEXY
KJIacCaMH HEOPraHMYECKUX COEIMHEHUH, KaK T€HETHYECKYIO
2 Knaccudukanus VYpok ycBoeHUS HOBBIX [ OOBSACHSIOT NOHATUS «XUMUYECKas! pEaKLIUs», «PeaKuu
XUMHUYECKUX pPEaKLnii 1o 3HAHUU COEMHEHUS», «PEaAKIINU Pa3I0KEHUN», «PEeaKluu 0OMeHay,
pa3IMYHbIM OCHOBAHUSAM «peaKklry 3aMEIICHUs, «PEeaKIH HEUTpaInu3aum,
3 Bxoanas VPpOoK KOHTPOJISI 3HAHUH | «IK30TEPMHUUYECKHE PEAKIIMNY, «OHIOTEPMHUUYECKUE PEAKLIUNY,

JIMarHocTHYeckas pabora

«00paTHMBbIE PEAKIIUNY, KHEOOPATUMBIC PEAKITUN,
«OKHUCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUINY, «KTOMOTCHHBIE
PEaKImy, «TeTePOTEHHBIE PEAKIII, «KaTATUTHUECKUE
peaKIuny, KHEKATATUTUIECKUE PEaKIIUNy, «TeTIOBOM d(hdexT
XUMHAYECKOH peakium». KiaccnpumupyroT XuMUYecKue peaKIiinm
110 PA3JIMYHBIM OCHOBAHUSIM. OHpCIICHSIIOT OKHCJIUTCIIb U




BOCCTAHOBUTEIb, MPOLECCHI OKUCIICHUS] U BOCCTAHOBJICHUSI.
HabGromaroT v OMMCHIBAIOT PEaKIIUA MEXKy BEIECTBAMHU

Hudposas nabopatopus
RELEON

udposoit naTank
TeMIIEpaTyphl INIATHHOBbIH

ITonsiTHE O CKOpOCTH
XUMHUYECKON PEAKLIUH.

Ypoxk —ucciieioBaHue

OOBACHSAIOT YTO TAKOE «CKOPOCTh XUMHUYECKOH

peakuuu». ApryMEeHTHPYIOT BEIOOp €TUHHUIL

M3MEpEHUs. Y CTaHABIMBAKOT IPUYMHHO-CIICICTBEHHBIE CBA3H
BIIMSIHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKHX

Karanus

peakuuii. HaGmo1al0T ¥ ONMUCBHIBAIOT PEAKLIUU MEXKIY
BELIECTBAMU C IOMOLIbIO PYCCKOTO (POJIHOTO) A3bIKA U SA3bIKA
xUMUU. [IpoBOJSAT OMBITHI, TOATBEPKAAIOLINE 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOM peakliiu OT pa3IuyHbIX (JaKTOpOB

Xumuuyeckue peakiuu B pacrsopax (10 )

DIIEKTPOIUTAYECKAS
JICCOIMALIUS

ypOK - HICCJICAOBAHHUC

XapaKTepI/I3y1-OT MOHATHA «QJICKTPOJIUTHYCCKAA AUCCOUALIUS,
(OJICKTPOJIUTLD», KHEIJICKTPOJIUTBD». YcranaBianuBaoT IMPUYUHHO-
CJICACTBCHHBIC CBA3U MCIKIY HpHpO,Z[Oﬁ QJICKTPOJIUTA U CTCIICHBIO
€ro JucConuaIiuy. Y CTaHaBINBAIOT MNPUYUHHO-CJICACTBCHHLIC
CBA3U MCXKY TUIIOM XHUMHUYECKOH CBS3HU B QJICKTPOJINUTC U
MCXAaHU3MOM €Iro AucConuainuu.

Hudposas mabopaTopus
RELEON

OCHOBHBIE TTOJIOKEHUS

YpoK yCBOEHHS HOBBIX

XapaKTepmyIOT IIOHATHUA «CTCIICHb JUCCOLIMAITUHN), «CUJIbHBIC

TEOpUHU 3HAHUU ANEKTPOJIUTHIY, «CIIA0BIE DNEKTPOIUTHD», «KKATHOHBIY, «KAHUOHBIY,
LlndpoBoii raTunk AIEKTPOJIUTUYECKON «KHCIIOTBI», «OCHOBaHUS», «coJn». COCTAaBISIOT ypaBHEHUS
3JIEKTPOIPOBOHOCTH nmuccouuaruu (TO/]) 3JIEKTPOJIUTUYECKON JUCCOLMALIUM KUCIIOT, OCHOBAaHUM U COJIE.
NnmocTpupyroT mpuMepaMu OCHOBHBIE TTOJIOKEHUST TEOPUU
3JIEKTPOJIUTAYECKON JUCCOLMALINH.
Pa3znnyaroT KOMIIOHEHTHI 10Ka3aTeIbCTB (T€3UCOB, AapTYMEHTOB U
(hOpMBI TOKA3aTeIHCTBA)
XuMHuueckue  CBOMCTBA KomOuHMpoBaHHBIN XapakTepusyloT 00IIHe XUMHIECKHE CBOMCTBA KUCIIOT C
KuCJIoT B cBeTe TOJ] YPOK MO3ULUNA TEOPUHU DIEKTPOIUTUYECKON AUCCOLUALINH.
XMMHYECKHE  CBOWCTBA VYpok- mpakTuKym CocCTaBnsOT MOJIEKYJISIPHBIC, TTOJTHBIE U COKPAIICHHBIC HOHHBIC

K1CIIOT B cBeTe TOJ],

YPaBHEHUS PEaKLU C y4aCTUEM KUCIIOT.

ApPryMEeHTHPYIOT BO3MOKHOCTb ITPOTEKAHUS PEAKIIUN C
y4acTHEM KUCJIOT Ha OCHOBE mpasuiia bepromie u psaga
AKTUBHOCTH METaJUIOB. IIpOBOIAT ONBITHI, NOATBEPKAAIOLINE
XMMHUYECKHE CBOWCTBA KHCIIOT, C COOJIIOICHIEM TPaBUII




TeXHUKHU Oe3onacHocTu. HaboaaroT 1 onuchIBalOT peakluy ¢
Y4acTHUEM KHUCIIOT C TOMOLIBIO PYCCKOTO (POIHOTI0) A3bIKa U
A3bIKA XUMHUN

10 X¥uMH4ecKue  CBOMCTBA Kom0OuHMpoBaHHbBIN CocTaBiIOT MOJIEKYJISIPHBIE, ITOJIHBIE U COKPALLEHHBIE HOHHBIE
OCHOBaHMH B CBETE YPOK YPaBHEHUS PEAKLUHI C y4aCTUEM OCHOBAHMM.
Teopun ApPrymMEHTHpPYIOT BO3MOYXKHOCTb ITPOTEKAHUS PEAKLIUI C
PIIEKTPOJINTUYECKON y4acTHEM OCHOBAaHMM Ha OCHOBE npasuia beproiie.
ccoLMaluu [IpoBOAAT ONBITHI, TOATBEPKAAIOLINE XUMUYECKUE CBOWCTBA
OCHOBAHHUH, ¢ COOJIIOZICHNEM ITPaBUJI TEXHUKU OE€30IIaCHOCTH.
Habuto1aroT 1 0NMChIBAIOT peaKIMU ¢ yYACTHEM KHUCIIOT C
IOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU
11 | Hudposas naboparopust XuMuueckne  CBOKMCTBA | YPOK YCBOSHHS HOBBIX | XapaKTepU3YIOT OOIINE XMMUYECKUE CBOWCTBA COJICH C TIO3HIIHIA
RELEON COJIell B CBETE TEOpUHU 3HAHUU TEOPUU DIEKTPOJUTHUECKON AUCCOLUALINH.
LindpoBoii naTamK PIIEKTPOIUTUYECKOM CocTaBisIOT MOJIEKYJISIPHBIC, TTOJIHBIE U COKPAIICHHBIC HOHHBIE
SJIEKTPOIIPOBOIHOCTH incconranmn YPaBHCHUS pEAKLUH C YYaCTHEM COJICH.
ApPryMEHTHPYIOT BO3MOXKHOCTb ITPOTEKAHUS PEAKIIHI C
ydacTHeEM coliell Ha ocHOBe npasuiia bepromie. [IpoBoasr
OTIBITHI, IOATBEPKAAFOIINE XUMHUECKHE CBOMCTBA COJIEH, C
COOJIIO/ICHHEM TPAaBUJI TEXHUKU 0€30MacCHOCTH.
Haburo1aroT 1 ONUCHIBAIOT pEeaKIMK ¢ yYaCTHEM COJIEN C
HOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU
12 [Tonsatue o runponuze | KomOuHMpOBaHHBIH | YcTaHaBIMBAIOT 3aBUCUMOCTH MEXKJY COCTaBOM COJIU U
conei YpPOK XapaKTepoM I'HApoin3a. AHAM3UPYIOT CpeJly pacTBopa COJIU C
MIOMOIIBI0 UHAUKATOPOB. [IpOrHO3UPYIOT THII THIPOIN3a COIU
Ha OCHOBE aHaJIN3a ero GopMYyJIb
13 | Hudposas aboparopust IL.p. Ne 1. Pemienune VYPOK - IpaKTUKyM VYuarcs oOpamarbes ¢ J1aOOpaTOpHBIM  00OPYAOBAaHHEM H

RELEON

Hudposoit natank
3JIEKTPOIPOBOHOCTH

AKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe
«INEKTPOTUTHYECKAS
JTUCCOLUALIUSD)

HarpeBaTelbHBIMU TpPUOOpaMU B COOTBETCTBUU C TMpaBUIAMHU
TEeXHUKU Oe3onacHocTH. HabmogaroT cBOHCTBA 3JIEKTPOIIUTOB U
MPOUCXOJAIINX C HUMH SIBJICHU. Hab6monator "
ONMCBIBAIOT PEAKLUU C YYAaCTHEM OJJIEKTPOJIUTOB C IIOMOIIBIO
€CTECTBEHHOT'0 (PyCCKOTO WMJIM POJHOTIO) SI3bIKAa U SI3bIKA XUMUH.
@opMynIMpYIOT  BBIBOABI 110  pe3yJbTaraM IPOBEICHHOTO
DKCIIEPUMEHTA




14 O06o0mmenue u Ypok 00001eHHs 1 O06006111aI0T U CUCTEMATU3UPYIOT CBOU 3HAHHUSI 110
CUCTEMAaTU3aLUs CUCTEMAaTU3alUH Teme: «XUMHUYECKUE PEAKIIMU B pacTBOpax
3HAHUU IO TEME 3HaHUU ANEKTPONUTOBY. [IpUMEHSIIOT Ha MpaKTUKE paHee N3Y4YECHHBII
«XUMHUYECKUE PEaKIHH MaTepua, paboTas o rpynmnam ¢ 3alaHUsIMHA Pa3HOTO YPOBHS
B pacTBOpax CII0KHOCTH
AJIEKTPOJIUTOBY
15 K.p.Ne 1 o reme Ypok KOHTpoOJIs [IpuMeHsIOT Ha MPaKTHKE paHee U3yYeHHBIH MaTepua, padoTas
«XUMHYECKUE PEaKIHH 10 FPyMIaM € 33JJaHUSIMU Pa3HOI'O YPOBHS CIIOKHOCTH,
B pacTBOpax BBITMOJIHSIOT KOHTPOJBHYIO paboTy.
AIIEKTPOJIUTOBY
Hemeramibl 1 ux coequnenus (25 u)
16 OO0111ast XapaKTepUCTHKA VYpok —uccnenosanue | OOBACHSIOT 4TO Takoe HeMeTalibl. CpaBHUBAIOT aJJIOTPOITHbIE
HEMETAIIJIOB BUJIOU3MEHEHHUSI KHUCIIOpOoAa. PacKppIBaTh MPUYKHBI aJUIOTPOITUH.
XapakTepus3yroT XUMUUECKHUE AIEMEHThI-HEMETAJLIbI U IIPOCThIE
BEIlIECTBa-HEMETAJUIbI: CTPOeHHE, GU3NIECKHUE U XUMUUYECKHE
cBoiicTBa HeMeTallI0B. OOBSICHSIOT 3aBUCUMOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX CBOMCTB JIEMEHTOB-HEMETAIJIOB OT UX
nosioxkeHus B Ileproanueckoil cucreMe XUMHUYECKUX IEMEHTOB
17 Ob6mas KomOunupoBanusiii | Xapakrepu3yloT cTpoeHHe, GU3NYECKUE U XUMUYECKHE
XapaKkTepUCTHKA YPOK CBOWCTBA, OJyYeHHUE U IPUMEHEHHE TaJIOT€HOB B IIaHE
sanemeHToB VIIA rpymnmst 00111ero, 0COOEHHOTO U EUHUYHOTO.
— TaJIOreHOB YcTaHaBAMBaOT MPUYHMHHO-CIIEICTBEHHbIE CBA3H MEXTY
CTPOEHHEM aTOMa, XUMHUUECKOH CBS3bI0, TUIIOM
KPUCTAJUINYECKOH PEIICTKH rajloreHOB, UX (PU3UUECKUMH U
XUMHYECKIMH CBOMCTBAMHU
18 CoenrHEeHUS TAIOTEHOB | YPOK YCBOEHHS HOBBIX | XapaKTepU3YIOT COCTaB, (pU3MYECKHEe M XUMHUYECKHE CBOWCTBA,

3HAHUH

MOJy4YEeHUEe W  NPUMEHEHUWE COEIMHEHUH TalOreHOB ¢
UCIOJIb30BAHUEM PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHH.
Ha3zpiBaroT coeMHEHHs TrajoreHoB Mo (OopMysie U COCTaBISIOT
¢dopMyaBl O MX Ha3BaHUIO. YCTaHABIMBAIOT IMPHUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXIY XHMHYECKOM CBA3BIO, THUIIOM
KPUCTAIUIMYECKOM  PEIIETKH  COCAVMHEHUM  TaJOT€HOB, UX
(U3NYECKUMU ¥ XUMUYECKHMHU CBOWCTBaMH.




[IpoBonsAT, HAOMIOJAOT U ONMUCHIBAIOT XMMUYECKUH SKCIEPUMEHT
[0 PAaCHO3HABAHUIO TAJION€HUJ-UOHOB C COOIIONEHUEM IPABUII
TEXHUKU 0€30I1aCHOCTH.

BBIMONHAIOT pacyeTsl 0 XUMUYECKHM (POpMyJiaM U ypaBHEHUSIM
peakuuii, IPOTEKAOIINX C YYaCTUEM COCIUHEHHN FaJIOTEHOB

19

[Tp.Ne 2. «M3yuenue
CBOMCTB COJITHOU
KHACJIOTED)

Ypok- npakTUKyM

VYuarcs oOpamarbess € J1aOOpaTOpHBIM  OOOPYAOBAaHHEM H
HarpeBaTeIbHBIMU TpUOOpaMH B COOTBETCTBHHM C TpaBUIAMHU
TEXHHUKHU Oe30macHoCTH. HaOmroaaroT CBOMCTBA 2JIGKTPOIUTOB U
IPOUCXOISAIINX C HUMU SIBIICHUM. Ha6monator u
ONMCHIBAIOT PEAKUUU C YYACTHEM OHIIEKTPOJIUTOB C IOMOILBIO
€CTECTBEHHOT'0 (PYCCKOTO HJIM POJHOTO) S3bIKA U S3bIKA XHUMHH.
@OopMyIHMpPYIOT BBIBOJBI IO PE3yJbTaTaM IMPOBEIECHHOIO
JKCIIEPUMEHTA
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OO01as xapakTepucTUKa
snemMeHToB VI A -
xanpkoreHoB. Cepa

KomOuHMpoBaHHBIN
YPOK

JatoT oO0I1yt0 XapakTEepUCTHKY aTOMaM, IIPOCTHIM BEIIECTBaM U
COEIUHEHUSAM XAJIBKOI'€HOB B 3aBUCUMOCTH OT UX IOJIOKEHUS B
[Tepuonnueckon CHCTEME. XapakTepus3yroT CTPOCHHUE,
annotponusi, PU3NIecKre U XUMUYECKUE CBOCTBA, MOTYYCHHUE U
NPUMCHCHUC CCPHI. YcTaHaBIUBAIOT MPUYUHHO-CIICACTBCHHBIC
CBSI3M MEXIY CTPOCHUEM aToMa, XMMHYECKOM CBS3BIO, THUIIOM
KPUCTAIUTMYECKON  pemIeTKHu  cepbl, e¢ (U3MUECKUMU U
XUMHUUYECKUMH CBOMCTBaAMHU.

BoImonHsAOT pacyeThl MO XUMUYECKUM (opmyrnaMm u

YpaBHEHUSIM PEAKIU, TPOTEKAIOIIUX C YYACTUEM CEPBI.
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CepoBogopoa u
Cyb(uIBI

KomOuHupoBaHHbIH
YPOK

XapakTepu3yloT cOCTaB, GU3NIECKUE U XUMUUECKUE CBOMCTBRA,
MOJIy4€HUE U IPUMEHEHUE COeIMHEHUN Cephl B CTETIEHU
OKHCIICHHS -2 C HCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U
a3bIKa XUMUH. Ha3bIBaloT coeTMHEHUs Cephbl B CTENIEHU
okucieHus -2 no ¢popmyie u CocTaBiasioT GOpMyIIBI IO UX
Ha3zBaHM0. COCTaBJISAIOT MOJIEKYJIIPHbIE U MIOHHBIE YPaBHEHHUS
peakuuii, XapakTEpU3YIOIUE XUMUYECKUE CBOKCTBA
COCJIMHEHUH Cephl B CTETICHH OKUCIICHHS -2.

OnuceIBalOT MPOLECCHI OKHCJIEHUS-BOCCTAHOBJICHMUS,

ONPEACISIOT OKHUCIIUTEND " BOCCTaHOBUTEIIb U




COCTABJISAIOT 3JIEKTPOHHBIN OalaHC B peaklUsaX C y4acTHEM Cepbl
B CTETICHU OKUCIICHUS -2.

YcTaHaBIMBAIOT ~ NPUYUHHO-CIECICTBEHHBIE  CBSI3U  MEXIY
XUMHYECKOM  CBSI3bl0, THUIIOM KPUCTAJUIMYECKOM  PEHICTKU
COEAMHEHUN cepbl, HX (U3NYECKUMU U  XUMHUYECKUMHU
CBOMCTBAMH
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Kucnopoaubie
COCIMHEHHUS CEPhI

KoMmOnHMpOBaHHBII
YPOK

3anuchIBalOT GOPMYJIBI  OKCHUIOB  CEphbl,  Ha3bplBalOT  HX,
OIMCHIBAIOT CBOMCTBA HA OCHOBE 3HAHUM O KUCJIOTHBIX OKCHIAX.
XapakTepusyroT cocTaB, (PU3MUECKHUE U XUMUYECKUE CBOICTBA
CEPHOM KHUCIIOTHI KaK 3JIEKTPOJIUTA C UCIOJIB30BAHUEM PYCCKOTO
(pontHOTO) s3bIKA U s3bIKa XUMHH. COCTABISAIOT MOJICKYJISIPHBIE U
MOHHBIE YPAaBHEHUS peaKLuil, XapaKTepU3yIOIUX XUMUYECKUE
CBOICTBa CepHOM KUCIOTHL. Pacno3HaroT cynb(haT-HOoHBI.
XapakTepus3ylT CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI
KaK OKHMCIIUTEIIS C UCIIOJIB30BAaHUEM PYCCKOTO (POIHOTIO) A3bIKa U
s3plka  xuMuH.  COCTaBIIAIOTYpaBHEHUS OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PeakIMii METOZ0M JIEKTPOHHOTO OanaHca.
BreimonHs0T pacueTel Mo XUMHUYECKUM  opmyraMm U
YPAaBHEHUSM DEAKLUH, IPOTEKAIOIIUX C YYaCTUEM CEPHOU
KHCIIOTBHI.

Habiro1aroT 1 OnuchIBatOT XUMUYECKHUI SKCTIEPUMEHT
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[lp. Ne 3. «M3yuenue
CBONCTB CepHOU
KHACITOTBD»

YPok — IpakTUKyM

VYyarca oOpamarecsi ¢ 1a00OpaTOpHbIM 00OPYIOBAaHHEM U
HarpeBaTebHBIMU TPUOOpPaMU B COOTBETCTBUHU C TpaBUIAMHU
TeXHUKH Oe3omacHocTH. HabmomaroT cBOMCTBA JIEKTPOIUTOB U
MPOUCXOJSIINX C HUMH SIBJICHUH. Habmonarot u
OIMHMCHIBAIOT PEAKIUU C yYaCTHEM ODIJICKTPOJIUTOB C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) sI3bIKA U S3bIKA XUMUHU.
@OopMyIHMPYIOT BBIBOJBI IO PE3YJIbTAaTaM IPOBEAECHHOTO
JKCIIEPUMEHTA
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OOmasa
XapaKTePUCTHKA
XUMWYECKHX DJIEMEHTOB

VA rpynnsl. Azor

KomOun1poBaHHBIN
YPOK

JlaroT o0mIyt0 XapakTEepUCTHKY aToMaM, IPOCTHIM BEIIeCTBaM U
COEIMHEHUSIM MTHUKTOTE€HOB B 3aBUCHMOCTH OT MX IOJOKEHHUS B
[Tepuonnueckon CHUCTEME. XapakTepus3yroT CTpPOCHHUE,
(u3nueckre U XMMHYECKHUE CBOICTBA, MOTYYeHHE U IPUMEHEHHE




a30Ta C MCIOJIb30BAHUEM PYCCKOro (POAHOIO) SI3blKa U sA3bIKA
XUMUH.

HaszpiBator coenuHeHus asora mo (opMmyse U COCTaBISIOT
¢dopMynBl TO UX Ha3BaHUIO. YCTAaHABIMBAIOT MPHUYUHHO-
CIICICTBEHHBIE CBSI3M MEXIYy CTPOCHHEM aroMa M MOJIEKYIIbI,
BUJIOM XUMHYECKOW CBS3HM, TUIOM KPUCTAIJIMYECKON DPELICTKU
a30Ta ¥ ero GU3NYEeCKUMHU U XMMUYECKMMU CBOWCTBAMH.
BbInonHAIOT pacyeThl N0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM
peaKuuil, IPOTEKAOIINX C YYaCTUEM a30Ta
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Ammuak. Coiau aMMOHUSI

YpoK yCBOEHHS HOBBIX
3HAHUU

CocraBnsioT (hopMyITBI o 150:¢ HA3BaHUSIM.
3anuchIBalOT MOJEKYJSIPHbIE W HMOHHBIE YpaBHEHUS pEaKLuH,
XapaKTePU3YIOIINEe XWMHUYECKHE CBOWCTBA aMMHaKa H COJEH
aMMOHHSL. CoCTaBISIIOT ypaBHEHUs OKHCIIMTENBHO-
BOCCTAHOBHUTCJIIBHBIX peaKuHﬁ C yLIaCTI/ICM aMMHaKa ¢ MOMOIIBHO
ANEKTPOHHOTO OanaHca.

yCTaHaBHI/IBaIOT HpI/I‘II/IHHO-CJICHCTBCHHBIG CBA3U Me>1<)1y
BUJAMH XUMUYECKUX CBsI3€d, THUMAMU  KPHUCTAJUIMUYECKUX
pPElIETOK amMMHaka M CcoJied aMMOHHUS M HUX (QU3NYECKUMHU HU
XUMHYECKMMH  cBocTBamu. [IpoBomar, HabmomawT U
OIIMCBIBAIOT XI/IMI/I‘-ICCKI/Iﬁ 3KCHCpI/IMeHT 10 paCHO3HaBaHI/IIO
MOHOB  aMMOHHUSL C  COONIIOJIGHMEM  TpaBWUI  TEXHHUKHU
0€30IacCHOCTH.

BoimonHsAOT  pacy€Thl MO XUMHYECKHMM  QopmyiamM |
YPaBHEHUSIM PEAKIIMii, MPOTEKAIOINX C YJaCTUEM aMMHUaKa
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[T.p.Ne 4 «Ilony4yenue
aMMHaKa U U3y4eHHe
€ro CBOMCTB»

YPOK - IpaKTUKYM

[Tonydaror, coOuparoT M pacmo3HAlOT amMMmHuak. PabortaiorT ¢
1abopaTOPHBIM obopymoBaHuEM " HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUM C  MpaBWIAMH  TEXHHUKHU
Oe3omacHocTH. HaOmromaroT ©W  ONMCHIBAIOT  XWMHWYECKHUH
OKCIIEPUMEHT C MOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA
xuMun. QOpMyIHMpPYIOT BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
skcriepuMenTa.  COTpyOHUYAIOT B Tpolecce  y4eOHOro
B3aMMOJICHCTBHSI ITPH PabOTE B IPYIIIIax
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Hudposas adoparopus

Kucnoponconepxamue

Ypok - uccinenoBanue

3anuchIBalOT ~ peakUui,  XapaKTepU3yIOIIME  XUMHUYECKUE




RELEON

Hudposoil natunk
JJIEKTPOIPOBOHOCTH

COCAMHCHUSA a30Ta
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Kuciopoaconepxkarye
COEIMHEHHS a30Ta

KomOnHUpOBaHHBII
YPOK

CBOMCTBA OKCHJIOB a30Ta. Y CTaHABIUBAIOT MPUYHHHO-
CJIEICTBEHHBIC CBSI3U MEXIY BHUJIOM XMUMHYECKON CBSI3H, THUIIOM
KPUCTAJTMYECKON PEIICTKU OKCHJIOB a30Ta U UX (DU3HMUECKUMHU U
XUMHYECKUMH CBOMCTBaMH. XapaKTEPU3YIOT COCTaB, PUINICCKUE
U XUMHUYECKHE CBOMCTBAa a30THOM KHCJIOTBI KakK 3JIEKTPOJIMTA,
MPUMEHEHHUE C HMCIOJIb30BAHUEM PYCCKOro (POJHOIO) si3blKa U
SI3bIKa XUMUHU.

3anuCchIBalOT MOJICKYJSIDHBIE W HMOHHBIE YpaBHEHHUS PEaKIIHi,
XapaKTEepPU3YIOLIME XUMHUUECKUE CBOMCTBA a30THOM KUCIIOThI Kak
anextponuta.llpoBoaar, HaOIIOAAIOT U OMUCHIBAIOT XUMUYECKUN
SKCIEPUMEHT, XapaKTEPHU3YIOUIUH CBOICTBA a30THOM KHCIIOTHI
KaK  dJJEKTPOJIUTAa, C  COONIIOZCHHWEM TPaBWI  TEXHUKHU
0€30MacHOCTH.

XapakTepusyloT a30THYIO KUCTIOTY KaKk OKUCIUTETh. COCTaBISIOT
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIIUH,
XapaKTEePU3YIONIUX XUMHUECKHE CBOMCTBA a30THOM KUCTIOTHI KaK
OKHUCJIUTEJS, C TOMOIIBIO 2JIEKTPOHHOTO OanaHca. [IpoBoasrT,
HaOII0JAI0T U OMUCKHIBAIOT XUMUYECKUN SKCTIEPUMEHT,
XapaKTEePU3YIOUIUI CBOMCTBA a@30THOM KUCIOTHI KaK OKUCIUTENS,
C COOITI0/IEHUEM MPaBUJI TEXHUKHU 0€30MaCHOCTH
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docdop u ero
COCIUHCHUA

YPOK - IpakTUKyM

XapakTepu3yloT CTPOCHHE, aJUIOTpOmuio, (usuueckue U
XUMUYECKHE CBOWCTBa, MOJydyeHHWe W mpumeHeHue ¢docdopa ¢
UCIIOJIb30BAaHUEM PYCCKOTO (POTHOTO) S3bIKA U S3bIKA XUMUHU.
CaMocTosATENbHO OMUCKHIBAIOT CBOMcTBa okcua ¢ocdopa(V) kak
KHCJIOTHOT'O OKCHJIa U CBOMCTBA OpTO(HOCHOPHON KHCIOTHI.
[TpoBoasT, HAOIIOAIOT U ONUCHIBAIOT XUMHYECKHI IKCIIEPUMEHT
c cobmrofeHuemM MIPaBUIT TEXHUKU 0€30IaCHOCTH.
Pacrnio3nator hocdaTt-noHsl
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OOmas
XapaKTePUCTHKA
3JIEMCHTOB v
rpynnsl. Yriepona

A-

Ypok 06001eHus u
CUCTEMAaTH3aIHH
3HAaHUU

JlaroT o011yI0 XapaKTepUCTHUKY aTOMaM, IMPOCTHIM BELIECTBAM U
COEIMHEHUAM 3JIEMEHTOB [V A- rpynmnel B 3aBUCHMOCTH OT HX
nonoxenuss B Ilepuogmyeckor cucreMe. XapakTEpU3YHOT
CTPOEHHUE, AJUIOTPOIUIO, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA,
MOJTyYeHHE U IPUMEHEHUE aMOP(HOTo YIieposa 1 ero COpToB C




UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMMH.
CpaBHMBAIOT CTPOCHHUE U CBOWCTBA alMasa u rpadura.
OnuchIBalOT OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOWCTBA

yriepoaa
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Kucnoponconepxamue
COEIMHEHUS yrilepoja

KontponsHo-
0000mIaromui ypoK

XapakTepu3yloT COCTaB, (PU3MUECKUE M XUMHUYECKUE CBOMCTBA,
MOJTy4YeHUE U TMPUMEHEHUE OKCHIOB YIIepoa ¢ UCIOIb30BAHUEM
pycckoro (poJHOTO) SI3bIKA u SI3bIKA XUMUHU.
YcTaHaBnMBalOT —~ NPUYUHHO-CIEICTBEHHBIE  CBS3H  MEXKIY
BUJAMM  XHMHUYECKUX CBSI3€d, TUNAMU  KPHUCTAJUIMYECKUX
PEIIETOK OKCUIOB yriiepoia, X (PU3MYECKUMU U XUMUYECKUMU
cBOMicTBaMM, a Takxke mnpuMeHeHueMm. CoOironarT mpaBuia
TEXHUKH  O€30MacHOCTH TMpPH  HCIONb30BAHUH  IIEYHOTO
OTOTUICHHsI. XapaKTepU3ylT COCTaB, GU3NYECKHE U XUMUIECKHE
CBOMCTBA, MOJY4YEHHE U IPUMEHEHUE YIOJBHOW KHUCIIOTBI U €€
coneii (kapOOHATOB W THUIAPOKApOOHATOB) C MCIOJIB30BAHUEM
PYCCKOro (pOAHOrO) SI3bIKA U SI3bIKa XUMUH.

WMnmoocTpupyroT  3aBUCMMOCTh  CBOWMCTB  COJIEM  YTrOJBHOM
KHCIOTBI OT uX cocraBa. IlpoBojsar, HabmoJalOT W
OMMCHIBAIOT XUMHYECKUH 3KCIIEPUMEHT C COONIOJICHUEM IpaBUII
TEXHUKU 0€30IaCHOCTH.

Pacnioznator  kapOoHaT-MOH.  BBIMONHSIOT  pacyeTsl MO
XUMHUYECKUM (OopMyJiaM M ypaBHEHUSM peakiuil, IpOTEeKaroIuX
C YYaCTHEM COEJIMHEHUH yriiepojaa
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Hudposas madopaTopus
RELEON

[udposoit naTunk
ANEKTPOIPOBOTHOCTH

[Lp. Ne 5. «Ilomyuenue
YTIJIEKUCIIOTO Ta3a u
U3y4eHHE €ro CBOMCTBY»

YPOK — IpakTUKyM

[lonmyyaror, coOuparOT ¥ pPACMO3HAIOT  YIVIEKUCIBIH Ta3.
HabmonaroT ¥ ONUCHIBAIOT XUMHYECKUH OSKCIEPUMEHT C
MIOMOLIBI0 PYCCKOrO (POAHOrO) s3bIKA M sI3bIKA XHMHH.
@OopMyIUPYIOT BBIBOABI MO  pe3yjlbTaTaM IPOBEIECHHOTO
JKCIIEPUMEHTA.

CoTpyaHu4aloT B TpoIlecce ydeOHOTO B3aUMOJCHCTBUS TPHU
pabote B rpynmnax
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YrieBogopoasl

KomOnHupOBaHHBII
YpPOK

XapakTepus3yloT 0COOCHHOCTH COCTaBa U CBOMCTB OPTaHMYECKHUX
coequHeHnl. Pa3nuualroT TmpenenbHble M HENpEeneSbHbIC




yrinesogopoabl.  HaspiBator u 3amMchiBaloT  (popMyJibl
(MONeKyIspHBIE M CTPYKTYPHBIE) BaXKHEMILUX IpeACTaBUTENIEH
yriesonopoaoB. [IpemnaratoT skClepUMEHT MO PACHO3HABAHUIO
COCMHEHUI HEempeenbHOro cTpoeHus. HabmrogaroT 3a XojaoMm
XMMHUYECKOI'0 SKCHEPUMEHTa, OMMCHIBATh €0 U JIeNaTh BHIBOJBI
Ha OCHOBE HaOmoieHUN. PUKCUPYIOT PE3YJIbTaThl SKCIIEPUMEHTA
C MOMOUIbI0 PYCCKOTO (POXHOIrO) S3bIKa, a TaKXe C MOMOILBIO
XUMHUYECKHX (GOPMYII U ypaBHEHHI.

34 Kucnoponconepxarue KomOunupoBanssiii | XapakTepu3yor CIIUPTHI, KaK KHCIIOPOJCOIEPIKaLIIHE
OpraHu4ecKue YPOK OpraHuveckue coenuHeHHus. KiacCHpUIUPYIOT COUPTHI 1O
COEJIMHEHUs aTOMHOCTH.
HasbiBaroT mpezncraButeneil 0AHO- U TPEXAaTOMHBIX CIUPTOB U
3aIUCBIBAIOT U3 POPMYJIBI.
XapakTepu3yloT  KHCIOTBl,  KaKk  KHCJIOPOACOIEpKallue
OpPraHUYECKNUE COCTUHEHMS.
HaspiBaroT mpezncraButeneil NpeaeNbHBIX U HENPEAENIbHBIX
KapOOHOBBIX KHCJIOT M 3alIUCBHIBAIOT U3 OPMYIIBI.
35 Kpemnnii u ero KomOunupoBanHublii | XapakTepu3ylOT CTpPOEHUE aTOMOB U KPHUCTAJLIOB, (pU3MUecKue U
COEIMHEHUS YPOK XUMHYECKHE CBOMCTBA, MOJIYYEHHE U NPUMEHEHHE KPEMHUS C

HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHUHU.
VYcTaHaBIMBAalOT ~ NPUYUHHO-CIEICTBEHHBIE  CBSI3U  MEXKAY
CTPOCHHEM aTroMa, BHUJOM XUMHYECKOH CBSA3M, THUIIOM
KPUCTAJUINYECKON PpEeIICTKH KpeMHHs, ero (U3NYeCKUMU U
XUMHYECKMMH  CBOICTBaMHM.  BBIMOMHAIOT  pacyersl 1O
XUMHAYECKUM (OpMyJIaM M YpaBHEHHMSM PEaKLUi, IPOTEKarOIUX
C y4YaCTHEM KpPEMHHsS H €ro COEIMHEHHH. XapakTepU3yrOT
cocTaB, (pU3MUECKHME M XHMHUYECKHE CBOWCTBA, IOJIy4Y€HHE H
MIPUMEHEHHUE COEIMHEHUI KPEMHHUS C UCIIOJIb30BAHUEM PYCCKOTO
(ponHOro) s3piKa W sA3blka XUMUH. CpaBHUBAIOT JAHOKCHJIBI
yriaepoaa W KpeMHUA. ONHCHIBAIOT  BaKHEWIIWE  THUIIBI
MIPUPOAHBIX COECIMHEHUI KpPEMHHUS KaK OCHOBHOTO JIEMEHTA
autocdepsl. Pacmo3HaroT cuimKaT-uoH
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CunukaTHas
[IPOMBIIIIICHHOCTD

Ypok yCBOEHHS HOBBIX
3HAHUH

XapakTepusyloT CUIMKATHYIO TPOMBIIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKIHIO. Y CTaHABIMBAIOT aHAJIOTMH MEXTY Pa3IUYHBIMU
OTpac/IIMU CUJIMKATHOU MIPOMBIIIIIEHHOCTH

37 [Tonyyenue HemeTaiioB | YpPOK YCBOEHHs HOBbIX | ONHCHIBAIOT HAXOXKACHUE HEMETAIIJIOB B IPUPOJIE.
3HAHUU XapakTepu3yloT (PpakIMOHHYIO IEPErOHKY )KUIKOTO BO3IyXa
KaK COBOKYIHOCTh (PU3UYECKUX MPOLIECCOB. APrYMEHTUPYIOT
OTHECEHUE aKTUBHBIX HEMETAJUIOB K OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIM IIPOLIECCAM
38 [lonydyeHue BaxHEHIINX YPOK - IpakTUKyM XapakTepusyroT XUMHU3M, ChIPbE, alllaparypy, HayuyHbIe
XUMHUECKUX COEAMHEHUN IPUHLIMIIBI U TPOIYKIIMIO IPOU3BOACTBA CEPHON KUCIIOTHI.
CpaBHHMBAIOT IPOU3BOICTBO CEPHOM KUCIOTHI C TPOU3BOACTBOM
aMMuaKa
39 | Ludposas naboparopus O000111eHKE 10 TEME KoMmOnHMpOBaHHBII [TpoBOAAT OLIEHKY COOCTBEHHBIX JOCTUKECHHI B YCBOCHUU TEMBI.
RELEON «HemeTamsl 1 ux YPOK KOppeKTUPYIOT CBOM 3HAHMS B COOTBETCTBHH C ILIAHUPYEMBIM
Llndbposoii naTank COEIUHEHUS» pesynbratoM. [lomydaroT XUMHUYECKyl0 HUHPOpPMALUU U3
JJIEKTPOIIPOBOAHOCTHU Pa3IMYHBIX UCTOYHHKOB. HpeI[CTaBHfIIOT I/IH(i)OpMaHI/HO 110 TCMEC
«Hemetamibl» B Buae TabIUI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacrts KT
40 K.p. Ne2 mo Teme: VYpoK - KOHTpoJIs [IpuMeHSIOT Ha MpakTHKE paHee U3y4eHHbI MaTepuan, padoTas
«Hemeramibl n ux 3HAHUU [0 TrpynmaM ¢ 3aJaHusIMH  Pa3sHOTO YPOBHS  CIIOKHOCTH,
COETUHEHUS BBITIOJIHSIOT KOHTPOJIbHYIO PaboTy.
MeTannsl u ux coequnenust (17 1)
41 [lonoxeHne MeTauioB B VYpok ycBoeHHs HOBbIX [ OOBSACHSAIOT UYTO Takoe MeTauibl. Paznmuuator  popmbl
[leproauueckoii cucreme, 3HAHUU CYLIECTBOBAHMSI METAJUIOB: DJIEMEHTHI U IIPOCTHIE BEIIECTBA.
CTpOEHHE aTOMOB U XapakTepus3yloT XUMHUYECKHE JJIEMEHTHI-METAUIbl 10  HUX
KpHUCTAJLIIOB nonoxeHuto B Ilepumonmueckont cucreme [I. 1. Menneneesa.
[IporHO3MpyIOT  CBOWCTBA  HE3HAKOMBIX  METAUIOB IO
noJsioxkeHu1o B [leproaudeckoil cucteMe XMMUYECKHUX AJIEMEHTOB
. N. MenneneeBa. YCTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIE
CBSI3M MEX]ly CTPOCHMEM aToMa, BUJOM XHMUYECKOU CBS3H,
TUMOM KPUCTALIMYECKON PEMICTKH METaIOB — TMPOCTBIX
BEIIECTB U UX COCIMHEHUN
42 OO01IHe XUMUYECKHE KomOunupoBanubiii | OOBSICHSIOT YTO TaKOE PSIT aKTHBHOCTH METAJLIOB. [I[puMeHstoT




CBOVCTBA METAJIOB

YpPOK

ero JJISl XapaKTePUCTUKN XMMUYECKUX CBOMCTB IPOCTHIX
BelIecTB-MeTaoB. O000IIAIOT CUCTEMY XUMHUYECKUX CBOMCTB
METAJIJIOB KaK «BOCCTaHOBUTEIILHBIE CBOWCTBa». COCTaBISIOT
MOJIEKYJIAPHBIE YPABHEHMS PEAKLUH, XapaKTepU3YIOIIHUX
XMMHYECKHE CBOMCTBA METAJUIOB B CBETE YUECHUS 00
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX IMPOLIECCAX, a PCAKIIUHA C
ydacTHeM DJICKTPOIUTOB, IPEICTABIATH TAKKE H B HOHHOM
Buzie. HabnromaroT 1 OMHUCHIBAIOT PEaKIIUU MEKAY BEIIECTBAMHU C
IIOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMUH.
CaMoCTOSITEIIHLHO IMMPOBOJAT ONBITHI, IOATBECPKAAOIINC
XMMHYECKHE CBOHCTBA METAJUIOB C COOJIIOJICHUEM TIPABHUIT
TEXHUKU 0€30I1aCHOCTH

43 OO1mas xapakTepucTHKa Ypok ycBoeHUs HOBBIX | OOBSCHAIOT OSTUMOJOTHMIO Ha3BaHWs TPYIIbl  «ILETOYHbIE
[ICJIOYHBIX METAJLIIOB 3HAHWH MeTaJIby. J[aroT 00mIyI0 XapaKTepUCTUKY IIETOYHBIM METaJIaM
44 OO1mas xapakTepHCTHKA KoMOMHMpOBaHHBIH | IO UX MNONOXKEHHIO B Ileproauveckoil cuCTeME XHMHYECKHX
LIEJIOYHBIX METAJIJIOB YPOK anemenToB . . Menneneesa.
XapakTepu3yloT CTpoeHHe, GU3NUYECKUe U XMMUYECKHE CBOICTBa
IMIEJOYHBIX METAIOB B CBEeTe 0O0mero, OcoOEHHOTo |
€IMHUYHOTO.
[Ipencka3piBatoT (GU3NYECKHE U XUMUYECKHE CBOWCTBA OKCHIIOB
U TUAPOKCHUJOB LIEJIOYHBIX METAJUIOB Ha OCHOBE MX COCTaBa U
CTPOGHUSI W  TONTBEPXIaTh  IMPOTHO3BI  ypaBHEHHSIMHU
COOTBETCTBYIOLIMX  peakuuil.  IlpoBomsar  pacu€rsl 1O
XUMHAYECKHM (OPMYIIaM M YpaBHEHHSM pPEaKIfii, MPOTEKAFOINX
C Y4acCTHEM HIEJTOYHBIX METAJUIOB M UX COeIMHEHUN
45 OO01m1ast XapaKTepUCTHKA VYpoK yCBOEHUS HOBBIX | XapaKTepU3YIOT CTpOCHHUE, PU3NIECKNE U XUMHUIECKHAE CBOMCTBA
[11€7I0YHO3EMENbHBIX 3HaHUH IEI0YHO-3eMEIbHBIX METAIOB B CBETE OOLIEro, 0COOEHHOIO U
METaIoB ennHUYHOTO. [IpenckaspiBatoT QuU3MYECKHEe ¥ XHUMHYECKHE
46 OO1ast XxapakTepUCTHKA KoMOMHUpOBAHHBIA | CBOWCTBA OKCHIOB M THUAPOKCHIOB MerauioB |IA rpynmel Ha
IIEI0YHO3EMENTbHBIX YPOK OCHOBE HMX COCTaBa M CTPOEHHS W IIOATBEPKIAIOT IPOTHO3BI
METAJLIOB YPaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIIUH.

[IpoBoasT pacyerbl Mo XUMHYECKUM (hopMyrnaM U ypaBHEHUSM
peakiuii, MPOTEKAIOIIMNX C YYaCTUEM IIEIOYHBIX METAJUIOB M UX




COETUHEHUN
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JKécTrocTs BOABI U
CIIOCOOBI €¢ YCTPaHCHHS

Ypok yCBOEHHS HOBBIX
3HAHUM

OOBSACHSAIOT 4TO TaKoe <GKECTKOCTb BOJIBD.
PaznuyaroT BpeMEHHYIO M TOCTOSIHHYIO >K€CTKOCTb BOJBIL.
[Ipennararot ciocoObl ycTpaHEHHS KECTKOCTH BOABL. [IpoBOST,
HAOMIOAIOT W OMKCHIBAIOT XUMHYECKUH OSKCIIEPUMEHT, C
cO0JIIO/ICHHEM TPABWJI TEXHUKU 0€30MaCHOCTH
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[Lp.Ne 6. «[lonmyuenue
JKECTKOM BOJBI U
CIIOCOORI €€
YCTpaHEHUS

KoMmOnHMpOBaHHBII
YPOK

[Tonydaror, coOuUpalOT W pacmo3HAIOT YIVIEKUCIBIA Tras.
O6pammaroTcst c 1a60paTOPHBIM 000pyI0BaHHEM u
HarpeBaTelIbHBIMU MPUOOpPaMH B COOTBETCTBHUU C IpaBUIIAMHU
TeXHUKU O0e3omacHocTd. HaOmonaoT U ONKUCHIBAIOT XMMHYCCKUI
9KCIIEPUMEHT C MOMOUIBI0 PYCCKOTO (POJIHOT0) S3bIKA M SI3bIKA
xuMuu. QOpMYIHPYIOT BBIBOJIBI IO pe3yJbTaTaM MPOBEACHHOTO
skcriepuMenTa.  CoTpygHMYaOT B Tpolecce  y4eOHOro
B3aUMOJICUCTBUS TIPH pabOTE B rPyIIax
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AJTFOMUHHUN U €T0
CoeTMHEHUS

YPOK - IpaKTUKYM

XapakTepu3ylT  QIIOMHHUKA 1O  €ro  IOJIOKEHUI0 B
[lepuonnueckont cucreMe XuMuueckux dnemeHtos J[. .
MenpaeneeBa.  OnucelBalOT  CTpoeHHe,  (U3HUECKHE U
XMMHMYECKHE  CBOWCTBA  QJIOMHUHHUS,  IOATBEpXKIas  HUX
COOTBETCTBYIOIIMMH YPABHEHUSIMH PEAKIIUAMN.

OOBACHAIOT JBOWMCTBEHHBIM XapakTep XHUMHUYECKUX CBOWCTB
OKCHJIa M THIPOKCHIA AJIFOMUHUS.
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Hudposas maboparopus
RELEON

[udpoBoit naTunK TaBICHUS

PKeie3o

YPpoK yCBOEHUS HOBBIX
3HAHUU
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CoennuHeHns Keae3a

KomOuHMpoBaHHBIN
YPOK

XapakTepusyloT MOJoKeHHe xene3a B Ileprnoanueckoit cucrteme
xuMmudeckux daeMmeHtoB J[. M. MenaeneeBa, 0coOEHHOCTH
cTpoeHuss aroma. ONUCBHIBAIOT (U3UYECKHE U XUMUYECKUE
CBOMCTBAa JKele3a, TOJATBEpXKIasi WX COOTBETCTBYIOIIUMU
YpaBHEHUSIMU  pEAKIIHil. OOBACHSIOT  HalU4ue JIBYX
TEHETUYECKUX PSJIOB COCIMHEHHM Keje3a Fe’+ u Fe*
YcTaHaBnMBaOT 3aBUCUMOCTh OOJacTell MPUMEHEHHUs Kele3a U
€ro CIUIaBOB OT CBOMCTB. IIpoBOIAT pacyeThl MO XUMHYECKUM
(dbopMyliaM ¥ ypaBHEHHSIM PEaKIuii, MPOTEKAIIUX C y4aCTHEM
Kene3a U ero coequHeHnit. HaGmiomaloT M ONMMCHIBAIOT PEAKITUN
MEX/y BEIECTBAMHU C IMOMOIIBIO PYCCKOro (POJHOIrO) s3bIKAa U
SI3BIKA XUMUH
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Hudposas nabopatopus
RELEON

[udpoBoit naTunk KaBICHUS

[1.p. Ne 7 «Pemenue
PKCIIEPUMEHTATBHBIX
3a/1a4 110 TEME
«MeTamibDy

YpoK-nIpakTUKyM

DKCIEPUMEHTAIBHO HUCCIEAYIOT CBOMCTBA METAUIOB MU HUX
COCMHEHMUH, pelIaTh SKCIEPUMEHTAIbHBIE 33Ja4yd 10 TEME
«Mertamaely. PabotaroT ¢ mabopaTopHbIM 00OpyJZOBaHUEM U
HarpeBaTebHBIMU TPHOOpPaMU B COOTBETCTBUU C TIPaBUIAMHU
TeXHUKU Oe3omacHocTH. HaOmromaroT CBOMCTBA META/IOB M HX
COCAMHECHUN W SBJIEHUW, NPOUCXOIAIIUX C HUMM.
OnuCHIBaIOT XUMHYECKHM SKCHEPUMEHT.
@OopMyJIMPYIOT  BBIBOJBI IO  pe3yJbTaraM MPOBEICHHOTO
skcriepuMenTa. Ompenensitor (Mcxois u3 ydeOHOH 3amaun)
HEOOXOJIMMOCTD HCITOIB30BAHUS HaOII0ICHUS 158307
SKCIEPUMEHTA
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Koppo3ust wmertamioB wu
CIIOCOOBI 3aIIUTHI OT HEe

YpoK yCBOEHHS HOBBIX
3HAHUU

OOBSCHSAIOT 4TO Takoe KOppo3us. Pa3znnuaroT XHMHUYECKYI0 U
AIIEKTPOXUMHUYECKYIO KOPPO3UH. MILTIOCTPUPYIOT MOHSATHS
«KOPpO3HS», «XUMHUYECKAs KOPPO3HS», «IIEKTPOXUMHUIECKAs
KOppO3Us» MpHUMepaMU. XapaKTepU3yrT CIOCOObI 3alllUThl
METAJIJIOB OT KOPPO3UHU

54

MeTainl B npupone.

YPpOK yCBOEHHS HOBBIX
3HAHUI

Knaccupunupyrot GopMbl IpUPOJHBIX COETUHEHUI METAIIOB.
XapakTepusyrloT o0IIMe CrocoObl MOTYYEHHUs] METaIOB: MHPO-,
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[loHsATHE O METAIITYpPrUuu

Ypok- cemuHap

TUAPO- U DJIEKTPOMETAILTYPIUU.

Konkperusupyior 31u cnocoObl MpUMepaMu U ypaBHEHUSIMU
peakiuii ¢ COCTaBICHUEM 3JIEKTPOHHOTO OanaHca.

OnuceIBalOT TOMEHHBI  MpoOLlECC M 3AJIEKTPOIUTHUECKOE
MIOJIy4YEHUE METAJLIOB.

Pasnnyaror yépHbI€ U IBETHBIE METAJIJIBI, YYTYHBI U CTAJIN
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O00011eHrUEe 3HAHUHI 110
Teme «MeTayuibl»

O06o0maromuii ypok

O06001a0T ¥ CUCTEMATU3UPYIOT CBOW 3HAHMSI 110

Tteme: «MeTamnsly. [[puMeHsI0T Ha MPaKTUKE paHee U3yUeHHBIH
MaTepuai, padoTas o TPYIIIaM ¢ 33JJaHUSIMHU Pa3HOTO YPOBHS
CII0)KHOCTHU
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Konrpomnsnas padot 3 mo
reme «MeTtamib»

YPoK KOHTpOISA

[IpuMeHsIOT Ha TPaKTHKE paHee U3yYeHHBIH MaTepua, padoTas
110 rpynImam € 3aJaHuAMHA Pa3HOT'O YPOBHSA CIIOKHOCTH,
BBITIOJTHSIOT KOHTPOJBHYIO padoTy.

XuMus ¥ OKpYy:Kaouas cpena (2 u)
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P(HMH‘-IGCK&SI

| KomOuHupoBaHHbIH

| WuTerpupyioT cBeAeHus 1Mo GU3NIECKOi reorpaduu B 3HAHHS




OpraHHU3arys [LUIAHETHI
B3eMist

YpPOK

0 XMMHMYECKON OpPraHn3allu IUIAaHEThl. XapaKTEepU3yIOT
XMMHUYECKHH COCTaB Ie0J0rHYecKuX 0007I04eK 3eMIIH.
Pa3nuyaroT MUHEpaIbl U TOPHBIE IIOPOJBI, B TOM YUCIIE U PYIbI
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OxpaHa

OKpY>Karolen cpebl OT
XUMUYECKOTO
3arpsi3HEeHUs

Ypok — cemuHap

XapakTepus3yloT  MCTOYHUKH  XUMHYECKOTO  3arps3HEHUs
oKpyxaromierd cpeapl. ONUCHIBAIOT TI00ANbHBIE 3KOJIOTUYECKUE
mpoOJIeMbl  YeNIOBEYeCTBA,  CBS3aHHBIE C  XUMHUYECKUM
3arpsi3HeHueM. llpemmaraioT mytd MUHUMHU3ALUU BO3JICHCTBUS
XUMHUYECKOIO 3arps3HEHUS Ha OKpPYXKaroIlylo cpeny.
[IpuBoAT mpuMepsl MEXIYHAPOAHOTO COTPYAHHYECTBA B
00JlacTH  OXpaHbl OKpYXalolled cpeapl OT XUMHUYECKOTO
3arpsi3HEeHus

(OTD) (7 u)

Oﬁoﬁme}me 3HAHUH MO0 XUMHUH 32 Kypc¢ OCHOBHO# 1Ko0Jbl. IloaroroBka K OCHOBHOMy rocylapCcrB€HHOMY 3K3aMEHY
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BemecTa

O06o0maromuii ypok

[Ipencrasnstor nHGopmaruio o teme «llepuoauueckuit 3akoH u
[Iepnonnueckas cucrema . M. MenpaeneeBa B cBETE TEOpHUH
CTPOEHUS aTOMa» B BHUJE TaOJUI], CXEM, OITIOPHOTO KOHCIIEKTA, B
TOM qyucie c [IPUMEHEHUEM CpEenCTB HKT.
BbINONHAIOT TECTOBBIE 3a/laHus 1o TEME.
[Ipencrasnstor wHbopMarnuio 1o TeMe «Buapl XuMHUecKux
CBA3€M M THUIIBI KPHUCTANIMYECKUX pEHICTOK. B3aumocssa3b
CTPOEHHS M CBOWCTB BEILECTB» B BHJIE TaOJIUI], CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4yHucie ¢ npumeHenneM cpeacts MKT
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X MMHUYECKHE peaknuu

O6o06maromuit ypox

[IpencraBnstor uHpopManuo 1o Teme «Kimaccupukanus
XUMHYECKHX pEaKkUMUid MO pa3audHbIM Ipu3zHakaMm. CKOpoCTh
XUMHYECKUX peakuuil» B BUAE TaONHIl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMmeHenneM cpeacts UKT.
BeimonHs0T TecTOBBIE 3a1aHus 1O Teme. Xapakrepusytor OBP,
OKHCJIUTEIb U BOCCTAHOBUTEIb.
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(OCHOBBI
HEOpraHUYEeCKOM
XUMHUHA

O6o06maromuit ypox
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(OCHOBBI

HEOpraHWYECKOM

O6o06maromuit ypox

XapakTepuszyloT o0mme, OCOOCHHBIE W WHIWBHUIYAIbHBIC
CBOWMCTBAa KHCJIOT, OCHOBaHUW, COJEH B CBETE TEOPUHU
AIEKTPOIUTUUECKON JTUCCOITMAITAH.
ApPryMEHTUPYIOT  BO3MOXKHOCTh  MPOTEKAHUS  XHUMHUUYECKHUX
pEeaKuil B pacTBOpax 3JICKTPOJUTAX UCXOAS U3 YCIOBHIA.




XWMHHN

Knaccuduuupyror HeopraHudeckue BELeCTBa IO COCTaBy U
cBorictBaM. IIpuBOAAT MpUMeEpHI IPEACTAaBUTENEH KOHKPETHBIX
KJIACCOB U TPYIII HEOPTaHUYECKUX BELIECTB

64 [loBTOpEHUE U Kom0OuHMpoBaHHbBIN BBINONMHAIOT TECTHI U YIIPAXKHEHUS, PEIIAIOT 3aa4M 110 TEME.
0000111eHUE IO TEME. YPOK [IpoBOIAT OLIEHKY COOCTBEHHBIX JJOCTH)KEHUI B YCBOCHUU TEMBI.
[logroroska k KoppektupyroT cBoM 3HaHHUS B COOTBETCTBHH C IIJIAHUPYEMBIM
KOHTPOJIbHOM paboTe pE3yJIbTaTOM

65 KonTponbHas padotaNe4 | Ypok KOHTpouis [IpuMmeHsIOT Ha IpaKTHKE paHee U3yYEHHBIH MaTepua, padoras
«ITorosas 1o Kypcy 110 TPYIIIAM C 3aJaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
OCHOBHOI IIIKOJIBI» BBINOJIHSAIOT KOHTPOJIBHYIO paboTy.

66 AHaIIM3 KOHTPOJIBHOM Koppektupyrot cBou 3HaHUA
padotsl. [TonBenenue
MTOrOB rojia.

TOUKA \' POCTA
\ JlabopaTtopHble paboTbl 8 knacc NpakTuyeckasa pabota N2 1. «N3yyeHne cTpoeHus nnameHmn»

TeopeTtunyeckas YacTb: [opeHne — CNOXHbI NPOLIECC, CONPOBOXAALLMIACS BblAENEHNEM SHEPIrUM, KaK Npasuno, B

BMAE Tenna v ceeta. PasnuyaloT roMoreHHoe ropeHve (Hanpumep, npy paboTe ra3oBo ropesiku), U reTeporeHHoe ropeHue (Hanpumep, ropeHve cnupTa u
CYXOro roptoyero). B paccMoTpeHHbIX NpuMepax nnamsi UMeeT CXOAHOe CTpoeHue. B HEM MOXHO BblAENUTb TPY YacTu.

BHYTpEeHHWI1 KOHYC TEMHOIO LiBeTa (B Criyyae ra3oBoi ropesiku CUHero ugeTa) ¢ Hu3komn Temnepatypoit ~ 300 500 °C. 3gech NPoOMCXOAUT ncrnapeHme u

pa3noXeHne roproHero BeLlecTsa.

CpeHuii BOCCTaHOBUTESbHbIN KOHYC COCTOMT U3 CMECH BO3[yXa W ropsALLEero rasa. 3aech nof BnvsaHuem 6onee Bbicokoit Temnepatypsl (1500 1800 °C)
NPoAYKTbl MCMApeHnsi U pa3foXeHWs FopHYNX BELLIECTB aKTUBHO pearnpytoTt ¢ kucrnopogom. Ecnm yacTtb yrnepoaa octaetcsi cBOOOAHON, TO ero
MenbyanLlline YacTuubl packansioTcsa U NpUaatoT NamMeHn Spkoe cBeYeHmre. OTa YacTb nnamMmeHn 6oraTta yrapHbiM razom CO — cunbHbIM BOCCTAHOBUTESNEM,
Nno3aToMy €€ Ha3blBaloT BOCCTAHOBUTESIbHOM. Touka Hanbonee BbICOKON TeMnepaTypbl HAXOAMTCS Ha OCTPUE BOCCTAHOBUTESNBHOMO KOHYCa.




BHeLuHWIA oOKMCRUTENbHbLIN KOHYC 06pa3yeT HEBMANMYHO 060J104KY, OKPYXatoLLYyto nnams. 34ecb Nof BINSTHUEM 3HAYNMTENbHOIO NMPUTOKA Menopeas soaaxanporexopu nonkoe
orucreKUE fopiosero euieeTea Ao CO7)  HO (npu ropern cyxoro ropiosero va ocwose yotponnia Ty e 0BpasyeTca N2). Mpu aTom ocTaeTcs n3bbITOK KUCopoaa, KOTOPbI NMpY BLICOKOW TeMnepaTtype
o6nagaeT BbICOKOW OKUCIIUTENbHOM aKTUBHOCTbIO, MO3TOMY BHELLHSIA YacTb NflaMeHu Ha3blBaeTca OKUCNUTENbHON. Micnonb3ya noaays Bo3ayxa, MOXHO
YBENUUYUTL TEMMEPATYpPY NiiaMeHu.

[MpakTnyeckas yacTb: Ll,eJ'Ib onbiTa: U3y4nTb CTPOEHME NinamMmeHun, onpenesintb TemMnepaTypy B pa3HblX €ro 30Hax npu UCrnojib30BaHUN pa3fiMyHbIX
MUCTOYHUKOB Tenna .

lMepeyeHb Oamyukoe yughposol nabopamopuu: aT4vK TeMnepaTypbl TepMmonapHbiin. JJornosHumesbHoe o6opydogaHue: LUTaTUB C 3aXNMOM; AepXaTesb
Ons npobupok; cnuptoBka . Mamepuaribi U peakmusbl: CNPT 3TUNOBbIN; CyX0e roproyee; ceeya.

TexHuka 6be3zonacHocmu:
1. . PaboTa cBsizaHa C OTKpbITbIM NMriaMmeHeM — 6epermTecb oxora.

2. . Tepmonapa nocrne n3sneyvyeHna n3 niaMmeHun oCctbiBaeT He cpa3y — 6eper|/|Ter oxora. 3.B CNMUPTOBKE COAEPXUTCA roprodand XmagKocCTb.

UHCMPYKUUS K 8bIMNONHEHUIO:

1.MoaknounTe BbICOKOTEMMNEPATYPHbIN AaTUMK (TEPMONApY) K peructpaTopy AaHHbIX (KOMMbTepy). 3akpenuTe AaTUKK B LUTATMBE Tak, YTOObI Ero KOHYMK
Kacanca putnunga CNMpToBKY .

2 . 3axrute cnupToBkKy. Koraa nokasaHusi cCTabmunuanpytoTtcs, 3anuunte 3HadeHne TemnepaTypbl Ha cxemMe nnamenu (puc. 1). 3.MepemeltanTe gaTumk
TemnepaTypbl B ClieAytoLLyto TOUKY NflaMeHN B COOTBETCTBMM CO CXeMOW. [1ns 3Toro ocnabnante MmydTy U nepemellanTte eé (BMecTe C Nankon 1 aT4nkom)
B HY>XXHOEe MecTo. Korga nokasaHusi cTabunmaunpyoTcs, CHoBa 3aHOCUMTE 3HAYEHNE TEMMEPATYpPbl B COOTBETCTBYIOLLEN TOUKE HA CXEMY .

4 . Tak n3amepbTe TEMMepaTypy BO BCEX TOUKAX MilaMeHU, OTMEYEHHbIX Ha cxeme . 5 . [oBTopuTe AENCTBMA CO CBEYOM N CYXUM FOPIOYUM.



TOUKA \' POCTA
3 6.06paTtnTte BHUMaHue! MNpu n3yyeHnm CTpOEHUS NflaMeHN CyX0ro roprodero ncnosnbdyetcsa 1/4 yactb TabneTtkn. Kycodek roptoyero

NnoMeLalT Ha KepaMN4eCKyto NinTKy.

Puc. 1. Toukn uamepenusi Temnepatypbl nnameHn 7 . BHecute B nnams CnMpTOBKM Ha NONMMUHYThI NPOBUPKY. 3BneknTe npobupKy M3 nnameHn u
paccMOTpuTE €€ NOBEPXHOCTb.

8 . MNMoBTopuTE ONbIT CO cBeYom. Kakoro useTa obpazoBancsa HaneT? Yrto aTo 3a BelecTBO? Pe3ynbTaThl U3MepeHUin/HabnioaeHun

HcTounux TemmepaTypa 0KosI0 GUTHIIS Temmnepatypa B cpenneit yactu | Temmneparypa B BepxHer Uro oOpazoBasioch Ha
TETUTOTHI (Kycodka roproyvero) TIaMEeH! YacTH TUTAMEHH TTOBEPXHOCTH MPOOUPKH

1 CrupToBKa

2 Caeua

3 Cyxoe roprodee

Bbi800b!:

B BbIBOfax ykasaTb, Kako UCTOYHMK TEMNOThI NMPEANOYTUTENBHO UCMONb30BaTb B XMMUYECKON nabopaTopun 1 novemy .
KoHmpornbHbIe 80MpoChi:

1. Kakol NCcTo4HUK nnamerm 6bin ucnonb3oBaH? 2 . Kakas 4acTb NnaMeHn camas ropavas?

3 . [lo kakon MakcumanbHon TemnepaTypbl yaoaeTca nporpeTb Tepmonapy? 4 . Yto ropavee - LeHTp nnaMeHu unm kpasa?

1. . Moyemy cnnpToBKa ropuT NOYTN GECLBETHLIM NIAMEHEM, @ CBeYa - CBeTALMM? MOXHO N1 ucnonb3oBaTh CBEYM B fabopaTopumn BMECTO
CNUPTOBOK?

2. . Kakune npoayKTbl ropeHUs OAMHAKOBbI y CIIMPTOBKK 1 cBeun? 7 . 3agaHue gna noarotoeku Kk TMA, BIP

MNpwv HarpeBaHWUK TBEPAbIX BELLECTB B Npo6upke Heo6xoammo: 1.B39Tb NPOOUPKY B pyKW U HAarpeBaTb Ty YacTb, FAe JIEXUT BELLECTBO; 2.3aKpenuTb Npo6upky
B LUTATMBE M HAarpeBaTb Ty YacTb, e IEXUT BELLECTBO;



3.835Tb NPOBMPKY B PyKM, MPOrpeTh BCO NPOBMPKY, @ 3aTEM Ty YacTb, FAe NEXUT BELLECTBO; 4.3aKpeEnUTL NPOGKPKY B LUTATUBE,
nporpeTb BCIO NPOBUPKY, @ 3aTeM Ty YacTb, rae NexuT BelwecTso . (MpaBunbHbI OTBET: 4 .)

8.3apaHue ana pa3sutua PyHKUMOHANbHOM rPamMOTHOCTH

B kHure Maiikna ®apages «Vctopusi cBeum» aBTop ONUCbIBAET OMbIT, KOTOPbIA OH AEMOHCTPMPOBAI Ha CBOUX feKumMsiX. B nnamsa cBeun oH nomeluan
N30rHYTYI0 CTEKISAHHYO TPYOKy. OauH KoHew, Tpy6OKmM onyckancs Heaneko oT omTuIs, BTOPON BLIBOAUIICSA HA HECKOMNbKO CAHTMMETPOB OT nniameHu. Yepes
HEeKOTOpOe BpeMsi K KOHLly TpyOKM MOAHOCKIN FOpsLLYtO Ny4unHy. [MosiBRSnock nnams, KOTOpoe CyL,eCTBOBao OTAENbHO OT MnaMeHun cBeun. Kak MoxHO
06bACHUTb 3TO ABMNEHME?

OtBeT: B aT01 YacTu nnameHn NponcxoanT ucnapeHue napaduHa. MNMapbl napaduvHa Ha Bo3ayxe, Npu NO4XUraHuu, 3aropatTcs.

Puc. 2. OnbIT ¢ nnameHeM cBevn

TOUKA N' POCTA . .
3 [leMOHCTpaLUMOHHbIN 3KkcnepumeHT Ne 1. «BbidesieHue u nozsiouieHue mensia — nNPU3HaK XumMu4eckol peakyuu»

TeopeTuyeckas Yactb. PaboTta npoBoAnNTCA Npu U3y4eHUn TeéMbl ((|_|pI/I3HaKI/I XUMNYECKNX peaKLu/|17|». BbioeneHnuve n

NOrnoLLeHne TENNOTbI, UBMEHEHNE OKPaCKU PacTBOPOB WIW BELLECTB, BbiAENEHNE ra3a ABMATCA OCHOBHbIMU NPU3HaKaMu XMMUYECKUX peakuuin. Takxe
MMEET CMbIC NMOBTOPUTL paboTy Npu BBEAEHMMN MOHATUS «TENNOBON 3heKT peakuumn» .

[MpakTnyeckas 4YacTb. U,eJ'Ib pa6OTbIZ npoaeMOHCTpPMpPOBaTb BblAENEHNE U NorfoLwieHne Tenna npm XuMn4yeCKnx peakumax. CBsi3aTb NokazaHus Aatynka
TeMnepartypbl C 0CA3aTENIbHbIMU OLLYLWEHNAMN.

lMepeyeHb Oamyukos yughposol nabopamopuu: faTynk TeMnepaTypbl NaTUHOBbLIN.



LononHumensHoe ob6opydosaHue: fBa XMMNYECKUX cTakaHa (50 mn), npoMbiBasika ¢ GUCTUIINIMPOBAHHOM BOAON, CTaKaH Anda cnvBa 0TPaboTaHHbIX
pacTBOpPOB.

Mamepuarsbi u peakmusbi; antoMMHNEBAA NMPOBOSIOKa Ui rpaHynbl, 20%-Hbin pacteop rugpokcuaa Hatpmust NaOH, 10%-Hbii pacTBOp YKCYCHOM KUCTOTbI
CH3COOH, rugpokap6oHaT HaTpus NaHCO3 .

TexHuka 6e3onacHocmu. 1 .PaboTaTtb B oukax. 2. Tpebyetca cobniogeHne mep 6e3onacHocTy npu paboTe ¢ rmapoKCMAoM HaTpUs U HarpeBaTenbHbIMU
npubopamu.

UHecmpykyus K ebinonHeHuro: 1.B xuMnyeckunin ctakaH HanewnTe pacteop wwenoun NaOH. NamepbTe ero Temnepatypy. [omecTuTe rpaHysibl Uy NPOBOSIOKY
antoMuHKA Tak, YTobbl HAaA HUMK OCTaBarncs crnow XuakocTu. Korga HauHeTca peakuusi, 06paTuTe BHUMaHMWE LLKOSIbHUKOB Ha BblAeneHve rasa u
yBenu4yeHve TemnepaTypbl. XenaTtenbHo (ecnv peakumst UAET He CMLLKOM GYpHO) MPOWTH NO Kraccy M AaTb WKOSIbHMKAM NOTporaTh CTakaH, YTobbl
ybeauTbCs, YTO ero coepXxmmMmoe pasorpenocb. OTMeTbTE MakKCUMarbHy TeMnepaTtypy pactBopa. MonyyYeHHbI pe3ynbTaT 3aHecuTe B Tabnuuy .

2.MpomoitTe gaTunk TeMnepaTypbl BOAOW. B cTakaH HanenTe yKCYCHYH KUCIOTY Ha 1/3 no BbICcOTE. VIamepbTe e€ TeMnepatypy.

He6onbLummMmn nopumsammn HacbinbTe rMapokapboHaT HaTpus, NOMeLLNBasn faTyMKkoM Temnepatypbl. ObpaTute BHUMaHME LWKOSIbHUKOB Ha BblaesieHne rasa -
NMpU3HaK XMMUYECKoN peakumm. NMocmoTpute, Kak usmeHsietTcst TemnepaTypa. OTMeTbTE MUHUMATbHYO TeMNepaTypy pacTBopa.

Morny4YeHHbIN pe3ynbTaT y4eHWKN 3aHOCAT B Tabnuuy. Pe3ynbTaTbl UsMepeHuii /HabntoaeHunii

Pearupytomue BemiecTsa Hauanshas TemnepaTypa pacTBopa MakcumanbHas/MHHAMATbHAST Brraenenue unu noryioeHue
TeMIIepaTypa pacTBOpa TETUIOTHI

PactBOp 11€104YM U anroMUHUI

PacTBOp yKCYCHOM KHCHOTHI U COJla

Bbi800b1: YKa3aTb NPU3HAKN XUMNYECKUX peaKLni.
KoHmporbHbie 80npockI:
1. .MpuBeanTe npumepbl peakuuin, NpoTEKaOLWNX C BblAENEHNEM TENNOTHI.

2. .[Ans nonyyeHus HeraléHON U3BECTU MeN NPOoKanuBaloT Npu BbLICOKOW TemnepaType. K KakoMy TUMy MOXHO OTHECTU 3Ty peakuuto? 3.3agaHve ang
noarotosku Kk M'MA, BINP: Tonbko xumMmunyeckne aBneHna nepeyncrieHsl B rpynne:

1.l opeHune cBeuu, BbiNafeHne AOXAEBbLIX Kanenb, KuneHue Boabl 2.CkucaHune s604HoOro coka, CKcaHue Mosoka, pactBopeHue mena B ykcyce 3.TasiHue
CHera, nnaBrfieHne CBUHLA, NpoTyxaHune KypuHoro sainua 4.06pa3oBaHune TymaHa, ropeHme GeHranbCcKon CBeYm, ropeHre NpMpoaHoro rasa



TOUKA \' POCTA .
3 .JdeMOHCTpaLUMOHHbIN aKkcnepuMeHT Ne 2. «Pa3noxeHue 800bi 3JIeKMPUYeCKUM MOKOM»

TeopeTnyeckas YacTb. ﬂepep, Ha4aliom pa6OTbI cnepnyet OGCyD,VITb CO WWKOJIbHUKaMun BONpoOC: NpoCTbIM UM CNOXHbIM BELWECTBOM ABNAETCA BOAA. MNocne
BblABUXEHNA yYalLMMUCA Pa3NTNYHbIX TMMOTE3 YYUTESIb NPOCUT NPEANoXUTb BapuaHTbl NX eKcnepmmeHTaanon NMpoBEpPKNU.

OO6bIYHO [aHHbIV OMbIT PEKOMEHAYIOT NPOBOAUTL B Npubope ModmaHa, yCTPONCTBO KOTOPOro ABMAETCA AOCTAaTOYHO CIOXHbBIM A BOCbMUKIACCHUKOB.
YnobHee ero npooAmMTb B NpMbope AN OMnbITOB C SNEKTPUYECKMM TOKOM, UCMONb3yA B KayecTBe anekTponuTa 10%-HbIi pacTBOp rugpokcuaa HaTpus v
cTanbHble (Ny4lle HUKeneBble) anekTpoabl. Bo nsbexaHve BcneHmBaHUsi pactBopa Npy 4EMOHCTPaLMK K SNeKTPonuTy cneayeT [obaButb STUNOBLINA CAMPT
(Ha 4 o6bemMa pacTtBopa anekTponuta 1 06bem 95%-Horo pacTeopa cnvpTa) .

MpakTnyeckas YyacTb. Lienb paboTbl: cchopMmnpoBaTh NPeAcTaBeHUs y yqalmxcs 06 aHann3e CroXHbIX BELECTB M UBMEHEHUM MOJIEKYST CIIOXHbIX BELLECTB
B X0 XUMUYECKUNX peakLi.

LononHumenbHoe o6opydosaHue: NpUGop AJ1A OMbITOB C ANIEKTPUYECKUM TOKOM; UCTOUYHUK MOCTOSIHHOO TOKa: MPOGUPKY - 2 LWIT., MPOHYMEPOBaHHbIE;
NYYUHKA; CMMPTOBKA; NPOOKN — 2 WIT, MUHLET .

Mamepuarnbi u peakmusgbi; cnnpT 3TUNOBLIN, 10%-HbI pacTBOP LLENOYMN.
TexHuka 6e3onacHocmu: PaboTaTtb B oukax. TpebytoTcs crneumanbHble Mepbl 6e30nacHOCTU Npu paboTe ¢ rmapoKCMaoM HaTpus .

UHCcmpyKkyus K 8binonHeHuro: 1.3anonHnTe 3feKTponMTUYECKYH BaHHY M AEMOHCTPALMOHHbIE MPOBMPKU pacTBOPOM 3NEKTPONUTa 3apaHee, 40 YpoKa.
2.MpoaeMoHCTpupyiTe NpMbop y4Yawmmcst, 00bACHUTE ero yCTPOMCTBO U BKITOUMUTE NMOCTOAHHbIN 37IEKTPUHECKUI TOK.

1. Hab6niopaeTcs BbiaeneHne ra3os Ha anekTpoaax npubéopa. O6paTuTe BHUMaHNE yYaluxcs Ha To, YTO OAVH U3 ra30B BbIAENSeTCA MHTEHCUBHEN U
3aHuMaeT B [1Ba pa3a 6onblunii 06 bEM MO CPaBHEHMIO CO BTOPbIM ra30M.

2. O6cyauTe Habnogaemble NpU3HaKU XMMUYECKO peakuuuy, caenanTe NpearnonioXeHnsi 0 ToM, B Kakux Npobupkax HaxoasaTcsa KUCNopos v BOAOPOA.
AnekTponu3 npekpaTtute, Koraa B Npobupkax HabepeTtcs okomno 6 M Bogopoaa 1 3 M Kucnopoaa .

3. O6paTute BHUMaHWE Ha pa3nnyHble 06beMbl COBpaHHLIX ra3oB. [pobupky NNOTHO 3aKponTe Npobkamu Nopg, Cnoem anekTponuta. Tnetowen
JIY4YMHOW ONpeAEenuTe Hann4me KUCnopoaa B NPoOMpKe, ropsiLLen Ny4nHon NogoXruTe BOAOPOA. MNpeanoxmTe yyalmmcs 3aHeCTn pe3ynbTaThbl
HabnoaeHun B Tabnuuy. Pe3ynbtaTbl HabntogeHi

Howmep npobupku O0BeM rasa Ha3zpanue raza

1

2

Bb1800kbi: OTpa3VITb, YTO NpoOnUCXoaunT C MOoJieKyJlaMun CN10XHbIX BeleCTB B Xoae XUMUYECKON peakumn.



KoHmpornbHbie gonpocki: 1.MOXHO N No BHELLHEMY BUAY OTNINYMTL ra3 BOAOPOA OT rasa kucrnopoga? 2 .Kakne 4acTumubl COXPaHATCS B XOA4E NPOTEKaHNS
peakunn pasnoxeHusa BoAbl, a Kakne paspyLatotca? 3 .Kak gokasaTb, YTO B COCTaBe caxapa cofepXaTtcsa atombl yriepoga?

4 .3apanue gnsa nogrotoeku kK FTMA, BIP. Mpu cobupannm razoB UCNosnb3yoT NpMOopbl, NpeAcTaBneHHble Ha pucyHke. C MOMOLLbO, KaKUX N3 YKa3aHHbIX
npubopoB MoxXHO cobupatb Bogopon? O6oCHynTe CBOIN OTBET, UCXOAs U3 CBOWCTB AAHHOrOo rasa.

Puc. 7. Npubopskl ans cobvpaHusa rasos

(A) (b) (B)

/ 2 C—|
fr— | = Vad
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LeMOoHCTpaumoHHbIN akcnepumeHT N2 3. «3aKOH COXpaHEeHUsI MacChl BELLLECTBY
TeopeTnyeckas YacTb. [1pu nlyveHnn gaHHom Tembl LieniecoobpasHo co3aaTth NPoBNemMHyo CUTyaLmio, AN paspeLleHns

KOTOpOW yyallmecs BbloBMratoT runoTesbl, Tpebytowme akcnepuMmeHTanbHom Npoeepku. MNpu obcyXxaeHnn NpeanoXxeHHbIX BapyuaHTOB MPOBEPKM
BbIABVHYTbIX FTMNOTE3 BOCbMUKIACCHUKU NpefiaraloT pas3nuyHble BapnaHTbl KOHCTPYKLMM NprBOPOB, T.€. NPOSIBASIOT TBOPYECKYIO aKTUBHOCTb, B X04€e
KOTOPOW NPOUCXOAMT NepeoCMbICIIEHNE NPModbpeTaeMbiX 3HaAHUN.

Ha ypoke yyalwmecs y3HatoT o pabotax M. B. JlomoHocoBa 1 A. JlaByasbe, NOCBSILLEHHbLIX OTKPbITUIO 3aKOHa COXpaHeHWs Macchl BELLLECTB, (DOpMYnUpyLoT
3aKOH, NPUXOAAT K BbIBOJY, YTO Macca BELLECTB B XO/le peaKkLmn I0JIXHa 0CTaBaTbCs NOCTOAHHONW. [LoGUBLLUCH MOHMMaHWUA aHHOTO Te3uca, yYnTenb
OEMOHCTPUPYET IKCNEPVIMEHT .

[MpakTnyeckas 4YacTb. Ll,eJ'Ib pa6OTbIZ JKCNnepumMmeHTarnbHO A0Ka3aTb 3aKOH COXpaHEeHNA MaccCbl BELLLECTB .

HononHumensHoe o6opydosaHue: BECbl TEXHOXMMUYECKME UNW 3NEKTPOHHLIE; CBeYa; Konba nnockogoHHasi 250 Mi; NoXKa Afs CKXUraHusl BELLLECTB.
Mamepuarbi u peakmuesbl: cBeYa.
TexHuka 6e3onacHocmu: BbINOMHATL TpeboBaHUS Npu paboTe C OTKPbITLIM NiIaMeHeM.

MHcmpyKL{UFI K 8birornHeHuro: Ha pbl4aXHbIX TN 3N1IEKTPOHHBLIX BECaX ypaBHOBELLIMNBAETCA CBeYa, a 3aTeM yYUTesib 3aXuraet ee. Yyalmecs Habnoaator,
4yTO B TeueHne ~ 1 MuH paBHOBEeCKMEe BECOB HapyLlaeTCd, Yallka C rOpﬂLLl,GVI CBeYOn NogHNMaeTcs BBEpX. Yyawumca 3agatTca BOMPOCHI: «Kak MoxHO



06BbACHUTL Habnogaembln hakT? Kak aTOT dhakT cornacyeTcsi C 3aKOHOM COXpaHeHMsA Macchl BewecTs?» ObCcyXxaeHne faHHbIX BONPOCOB NPMBOANT
y4aLmxcs K MbICIIN O TOM, YTO 3KCMEPUMEHT NPOBEAEH HEKOPPEKTHO, CreayeT N3MEHUTb KOHCTPYKLMIO Npubopa.

Yuntenb 3apaHee [ONXEH MOArOTOBUTbL KONBY AOCTAaTOYHO 60s1bLLIOro 06 bEMa C XOpOoLLIO NOAOrHaHHOM NPOOKOW, B KOTOPYHO BCTaBIIEHA JIOXEYKa.

B noxeuke 3akpennseTcsa ceeva. Becb npubop B c6ope 3apaHee ypaBHOBelLLMBaeTCs Ha Becax (puc. 8) . Koraa yyalumecs
NPUXOAAT K BbIBOAY, YTO OMbIT CReAyeT NPOBOAUTL B 3aKPLITOM Npubope, yunTenb AOCTaeT BEChI C KONBON, 3aXuraeT cBevy, 3aKpernneHHYIo B ToXeuke,
BHOCUT B KONBY 1 MMOTHO 3aKpbIBaeT. Yyalumuecs BUAAT, YTO paBHOBECME BECOB HE HapYLLAETCs B XO[e BCEro 9KCMepUMeHTa .

Puc. 8. Mpunbop ans 4eMOHCTpauUnn 3aKoHa COXPaHEHUSA MaccChbl BELLECTB

BbiBOAbI:
B BbIBOAax HEOOXOAMMO OTPa3nUTb TE3NC, YTO Macca BELLECTB NPU NPOTEKAHUN XMMWUYECKON peakLnn COXpaHsaeTcs .

KoHmpornbHbIe 80MpocChi:
3agaHva ana pa3sutns QyHKUMOHANBHON rPaMOTHOCTH
1. Tlpu ropeHumn apos ocTtaéTcs 3ona. Macca 305bl MEeHbLLE MacChl B3ATLIX A5 CXUraHMs ApoB. Kak MOXHO 06BbSCHUTL 3TOT hakT?

2. [Ons npurotoBrneHusi MsicHOro 6ynboHa noeap B35 Kycok Msica maccon 1 kr . [Nocrne Bapku Kycok msica ctan Becutb 800 r . Noyemy macca
n3meHunacb?

TOUKA !’pocrA

[eMOoHCTpaumMOoHHBbIN akcriepumeHT N2 4. «OnpepaeneHne cocTaBa Bo3ayxa»



TeopeTtuyeckas YacTtb. [Nepen NpoBeAeHNEM KCNEPUMEHTA yYalLMMCcs HE06X0ANMO 06BACHMTL YCTPOMCTBO NPMOOpPa, YTO 03HAYalT AeneHus. Takxe
Heobxoaumo ybeguTbes, YTO Npobka Npubopa repMeTMYHO 3aKpbiBaeT cocyh. [pakTuyeckasa YyacTb. Lienb paboTbl: 3KCNepMMeEHTanbHO ONpeaenuTb
0OBEMHYI0 0N KNUCINOpoAa B BO3OYXE .

LononHumensHoe ob6opydoeaHue: Npubop onsa onpeaeneHma coctaBa Bo3ayxa, WTaTue, CNMPTOBKA, CTEKNAHHANA nanoyka, Ny4ynHa, cTakaH ¢ BOAOMN.
Mamepuarbi u peakmusbl: KpacHbln docdop.

TexHuka 6e3onacHocmu: C 0OCTOPOXHOCTbIO 0bpaLlaThecs € ropAawmmM ocdopom.

UHCMPYKUUS K 8bINOSTHEHUIO:

1.KpuctannusaTtop HanomnoBuHy 3anonHuTe Bogon. Ha noBepxHOCTb Boapl nomectute dapdoposyto Yawky ¢ 1 1,5 r cyxoro kpacHoro docdopa.
2.06paTnTe BHUMaHNE Ha HeOBXOQUMOE YCIoBME 3KCMEPUMEHTA — BIiaxHbIi occop ncnonb3oBaThb Henb3sa! Pocdopa AOMKHO 6bITb B3ATO HonbLue, YeEM
TpebyeTca Ansi CBA3bIBaHWSA BCEro KUCNOPOoAa, HaxX0AsALEerocs B Cocyae.

1. OTtkpoWTe NpobKy Npubopa 1 NOMEeCTUTE KOMOKON B KpUCTanNnn3aTop ¢ BoAao. [orpysnTte Konokon B Bofly HAaCTONbKO, YTOObI YpOBEHb BOAbI
coBnagan c HUXHUM JeneHneM Kornokora. Mpu 3ToM HUXHUI Kpaii KONoKona He A0NXEH AoX0AWTb A0 AHA KpucTannuaaTtopa . 15 3Toro Konokon
3aKpenuTe B LUTATUBE UM MOMECTUTE Ha AHO KpUCTannu3aTopa [ABe CTEKIAHHbIE NanoYky .

2. CunbHO pas3orpeB KOHeL, CTEKIAHHOM NanoYvku, onycTnTe e€ B KOJIOKON K nogoxruTe docdop. Kak Tonbko docdop 3aroperncs, ObICTpo M3BNekuTe
nasioyKy 1 3aKponTe KoyoKosn npobkon. Konokon 3anonHsaeTcs rycTbiM 6enbiM AbIMOM, COCTOSILLUM U3 YacTu4dek poccopHOro aHrnapvaa.

3. TMpwu ropeHnn chochopa 06bEM BO3ayXa BHYTPU KOMOKONA BHaYarne OT HarpeBaHus HEMHOTO YBENMYMBAETCS, @ YPOBEHb BOAbI B KONTOKONE
noHuxaeTtcs . o Mepe pacxofoBaHus KMCNopoaa nnamsa NocTeneHHo racHeT. benbin hocopHbIn aHrmapug, pacteopsieTcs B Boge . Cocy
oxnaxpaeTcs, ra3 B KONOKoJs1e NoCcTeNeHHO yMeHbLIaeTca B 06 beme . YpoBeHb BOAbI B KOJIOKONE MOBbILLAeTes . B kpuctannusartop gonevite Bogbl B
TakoM 06bemMe, UTOObI BHYTPW U CHapyXu KOJSIOKoMa YpoBHM BbInv 0auHaKOBbI M COBNaAanu co BTOPbIM AefNIEHMEM KOJIOKOa.

6 . OTKponTe NpMbOp 1 NPV NOMOLLM ropsiLLLE NIy4MHbI y6eamTech B TOM, YTO OCTaBLUMICS B KOJIOKONE ra3 He NogaepXnBaeT ropeHus. Pe3ynbTathbl
HabngeHun

Uucno neneHuii B mpudope, 3aoTHEHHBIX Yucno neneHuit B mpudope, 3aroJTHEHHBIX
BO3/1yXOM (JJ0 IPOBEACHUS PEAKLIUH) rasamu (Iocyie NPOBEICHUS PEAKIIUN) .
Kakoii raz npopearupoan?
BbiBOAbI:

B BbIBOgax ykasaTb coaepxaHue kucnopoga B Bo3ayxe (B %).

KoHTponbHble Bonpockl: 1.Kakoi ra3 pacxoayeTtcsi npu cxurannm gpoccopa B Bo3ayxe? 2.Kakoi 06eM kucnopoaa B Bosayxe? CKoOMbKO 3TO COCTaBNAEeT B
npoueHTax? 3.MNoyemy ons NpoBeAeHUst aKCnepuMeHTa 6epyT n3bbITok dhoccopa?

4.Kakow ras ocrtasncs B KOfoKorne nocne cropaHusa poccpopa? 5.3aganHua ans noarotosku K MNA, BIP YkaxuTe, B Kakyto rpynny BXogAaT BELLECTBa,
3arpA3HAKLLINE BO3YX:



1. BOAAHOW Nap, yrNeKUCbIA ras; 2.CepHUCTbIN ra3, OKCUAbl a30Ta; 3.KUCMopop, a30T; 4.renuni, KNCnopog,

TOUKA \\' POCTA

9 knacc
OeMoHcTpauuoHHbIN akcnepumeHT Ne 1. «TennoBow achchekT pacTBOpeHUsA BelwecTB B BoAe»

TeopeTunyeckas Yactb. PacTBopeHue BelecTB npeacTasnsaeT coboii CNoxHoe hr3nKo-XMMUYECKOe siBfieHne, 3aBuCsLLLEE OT NPUPOAbLI PACTBOPEHHOTO
BELLLECTBa U pacTBOpUTENSA, OT TEMMNepaTypbl U KOHLLEHTpaLuM 06pasyioLLerocs pacTeopa.

Mpwn pacTBOPEHUN KPUCTANNIMYECKUX BELLLECTB B BOAE NPOUCXOAAT TPM OCHOBHbIX npoLuecca. 1.Pa3spylieHne KpucTanimyeckoin pelleTKi pacTBOpAeMoro
BELLECTBa — 3HA0TEPMUYECKMI MPOoLIEeCC.

1. T'mgpaTtauus, T.e. B3BaMOAENCTBME YacTuL, (MOHOB MM MOJSIEKYIT) pacTBOPSAEMOro BeLLLeCTBa C MOJIEKYIaMn BOAbI — 3K30TEPMUYECKUIA NpoLLECC .
3.MepeHoc rmapaTMpoBaHHbIX YacTUL, OT rpaHnLLbl KpUCTann-pacTeop B o0wuin 06bEM pacTBopa, 3TOT NPOLLECC HE CONMPOBOXAAETCS HU
Bbl€NEHNEM, HU NOTNOLLEHNEM TENNOTbI.

B 3aBucMMOCTM OT TOro, TennoBow adeKT Kakoro u3 AByx NpoL,eccoB (paspyLUeHne Kpuctanna unu ruapaTtaums Yactuy) npeobnagaet, odwuin TennoBomn
3abheKT pacTBOPEHNA MOXET ObITb BENIMYUHON MONOXUTENBHON MNN OTPULIATENBHOMN.

MMpakTnyeckan yactb. Llesib pabombi: onpeaenntb TeNNoBon 3heEKT paCTBOPEHUSA CEPHON KUCNOTbI, TMOPOKCUAA HaTpUsa N HUTpPaTa aMMOHMS .
lNepeyeHb damyukos yughposol nabopamopuu: [aT4YMK TEMNEpPATypPbl NIATUHOBbLIN .

HononHumensHoe obopydosaHue: cTakaH Ha 150 mn - 3 WIT.; CTEKNAHHAA Nanoyka; NpoMbIBanka; MepHasi Npobupka; wnaTenb - 2 WT .
Mamepuarsbi u peakmuebi: cepHas Kucnota (KOHL, .); TrmapoKcug, HaTpusa KpUCTanindeckmim; HUTpaT aMMOHUS .

TexHuka 6e3onacHocmu: 1.CepHasn KucrnoTa v ruApoKcua, HaTpua sIBNSIOTCS arpeccrMBHbIMU BelLecTBaMu. HeobxoamMmMo octeperaTbCst UX NonagaHns Ha
KOXY 1 oaexay. 2.6epeyb rnaza! 3.Heobxoanmo NOMHUTL NPaBUO pa3BeaeHns KUCNoT. 4.Ha paboyem mecTte foMXHbI ObITh HENTpPanNuU3yLme CpeacTBa:
2%-Hble pacTBOpbI FrMApokapboHaTa HaTpMsa U YKCYCHOM KUCMOTbI.

UHCMPYKUUS K 8bIMOMHEHUIO:
1.B nepBbiin cTakaH Hanente 50 mn Boapl. 2.C NOMOLLbLIO faTynKa onpeaenvte ee Temneparypy.

1. OtmepbTe 10 MN KOHUEHTPUPOBAHHOW CEPHOM KUCNOThI U MEAIEHHO, NPY NEPEMELLMBAHMN PAcTBOpPa CTEKAHHOMN Nano4yKon BIINBANTE CEPHYIO
kucnoty. ObpaTuTe BHUMaHWE Ha NOPAKOK CMELLUBaHNA BOAbl U cepHou kucnoThl! CneanTe 3a uUsaMeHeHneM TemnepaTtypbl Npy pacTBOPEHNM
Kucnotbl. Hanbonee BbICOKOE NMOKa3aHWe TeMnepaTypbl 3aHecuTe B Tabnuuy. [laTyuk TwatensHo NpoMonTe BOAON.

2. Bo BTOpoOW cTakaH MOMECTUTE OKOJ10 8 r TBEPAOro NopoLlKa rmapokeuaa Hatpusa n snente 50 mn Bogbl. OnycTuTe AaTtynk TeMnepaTypbl U
nepemeluante pacteop. OTMETbTE CaMOe BbICOKOE 3HAYEHNE TeMnepaTypsbl. TaTensHO NPOMONTE AAaTYMK BOLOMN.



3. B TpeTtui ctakaH HackinbTe 15 r MENKOKpUCTanIMyYeckoro HuTpaTa ammonunsa u npunente 50 mn Boabl. OnycTnTe AaTt4nK TEMnepaTypbl U BbICTPO
nepemelLanTe pactesop. Hanbonee HNU3Koe 3HaYeHNE TemMnepaTypbl 3aHECUTE B Tabnuuy.

Pe3ynbTaTtbl uamepeHuin/HabnogeHnn

Uccnenyemas cucrema JluctrimpoBaHHas Boia Boza + HDSO/ Boxa + NaOH Boua + NH/NOZ

Temmnepatypa, °C

Bbigo0bi:
OTpa3uTb, Kakon TennoBon 3 eKT NpeobnagaeT Npu pacTBOPEHUN B BOAE CEPHOM KUCNOThI, HUTPaTa aMMOHUS, TMapoKcuaa HaTpus.
KoHmporsbHbIe 80rpochi:

1.06bACHUTE, NOYeMy NpY pacTBOPEHUN OAHMX BELLECTB B BOAE BblAenaeTca TennoTa, Apyrnx — nornowaetcs. 2.Mpegnonoxute TennoBon adgekT
npouecca pacTBOpPEHUs B BOAE MMAPOKCULA Kanus.

TOUKA \! POCTA

MpakTnyeckasn pabdota N2 1. SneKTponuTbl N HEANEKTPONUTbI

TeopeTnyeckas YacTb. [pn pacTBOPEHUM B BOAE MOHHBIX COEAVHEHUIA MONSIPHBbIE MOMEKY bl BOAbI OKPYXatoT (CONbBATUPYHOT) 3apsXXEHHbIE NOHbI,
nepeBoas 1x B pactBop. MonekynsipHble coeaMHeHNs1 CONbBAaTUPYIOTCS, HO He pacnafaloTcsl Ha MOHbI . B nepBom cryyae pacTBop NpoBoauT
3MEKTPUYECKNI TOK, BO BTOPOM HET .

Onpepenutb NpUHaANEeXHOCTb BELLECTBA UM pacTBOpa BELLECTBA K 3MEKTPONMTaM MOXHO Npy NOMOLLY U3MEPEHUS 3NeKTponpoBoaHocTH. Ecnn
3M1EKTPONpPOBOAHOCTbL BENMKA, TO UCCNeAyeMbli 0OBLEKT — anekTponuTt. Ecnu 3HaueHne anekTponpoBoAHOCTM MeHbLue 20 MKCM/CM, TO 3TO HE3NEKTPOSINT .

[MpakTnyeckasa YyacTb.

Lenb pa6omb/: onpepnenntb NpMHaaneXxXHoCTb BELWECTB, cMecel BeLLEeCTB U PacCcTBOPOB BELWECTB K 3JIEKTPOJINTAM N HEINEKTPOITUTaM .

lNepeyeHb Oam4yukos yugpoesoll nabopamopuu: [ATYNK SNEKTPONPOBOAHOCTY . [lononHuTensHoe 06opyaoBaHue: cTakaHbl Ha 50 MI; LUTATUB € 3aXXUMOM,;
npomeiBanka . Matepuansl 1 peakTuBbl: UCTUNNUPOBaHHas Boaa; no 20 Mn 3TunoBoro cnmpTta, 6eH3nHa, kepocunHa; 5%-Horo pacteopa caxapos3bl,
pacteopa cnupTa (1:1), 5%-Horo pacteopa xnopuaa HaTpusi; 5%-HOro pacteopa xnoposoaopofaa; 5%-Horo pactTsopa rmapokcuaa HaTpus, NnoBapeHHas
conb (TBépAas), caxap (TBe€pabin) .

TexHuka 6e3onacHocmu: Mpu paboTe ¢ roproYUMU XMOKOCTAMU (CNUPT, GEH3UH, KEPOCKH) BOGNN3M HE [ONTKHO ObITb OTKPBITOrO OrHS.

MHcmpyKuw? K 8bIlNOJIHeHUHO:



1.B cTakaH nomMecTuTe NoBapeHHYo COSb M OMNYCTUTE B CTaKaH AaTUMK 3N1eKTPONPOBOAHOCTU . [1pOBOANT N COMb 3NEKTPUYECKUN TOK? 2. AHanornyHble
Jencteua nposeanTe ¢ caxaposon . 3 . B ctakaH Hanente 20 mn nccnegyemMoro pacteopa.

1. OnycTuTe B HEro AaTYMK 3NEKTPONPOBOAHOCTU, 3aKPEMNEHHbIN B fanke Wwratuea. HabnoaanTe 3a U3MeHeHeM 3Ha4eHUs 3NeKTPONPOBOAHOCTMY.
Korga nokasaHusa aatynka nepectaHyT U3MeHAThLCH, 3anunTe ero 3HadyeHne B Tabnuuy .

2. O6patuTe BHMMaHue! [laTymk Nocne Kaxaoro onbiTa TwaTeslbHO NPpoMbIBaeTCA Bogon. 6.3aTemM faTumk onycTUTe B CrieaytoLmin pacTeop .
AHanornyHble 4eNCTBUA NpoAenanTe co BCEMU pacTBopamMu. Pe3ynbTaTtbl M3MepeHnin

Ne HasBanue BemecTBa, pacTBopa 3HaueHune HIEKTPOIPOBOAHOCTH, MKCM/cM DJIEKTPOJIUT WX HEDIICKTPOIIUT
OTIBITA

1

2

KOHmpOﬂbeIe 80r1pOoCklI.

1.06paluatoT BHUMaHue, YTo HU AUCTUNNMPOBaHHas BoAa, HU TBEpAAs COMb HE NPOBOAAT SNEKTPUYECKOro Toka. TeM He MeHee pacTBOp CONv B BOAE
NPOBOANT 3N1EKTPUYECKMI TOK. DTO 3HAYUT, YTO B pacTBOpe OTKyAa-TO NOSBNAIOTCA NOABUXHbIE 3apsaabl. o 3To HabnogeHne BBOAAT onpeaeneHne
3MNeKTponuTa U MexaHu3m 351IeKTPONIUTUYECKON AnCcoLmaLnn.

2 . Bcerpga nvn BoaHble pacTBOpbI BELLECTB MPOBOAAT 3NEKTPUYECKU TOK? He Bceraa, T.e. HEKOTOPble BELLLECTBA HE Aal0T MOHOB MpY pacTBOPEHMMU . DTO —
BELLLECTBA C MOJSIEKYNAPHON KpucTannmyeckon peweTkon. 3.3agaHua ana nogrotosku k M'MA, BIP

A) K XopoLLo pacTBOpMMbIM 311IEKTPONUTaM OTHOCSTCS:
1.rmapokeng 6apus; 2.dpocdat marHus; 3.cynedug meaun(ll); 4.kapboHaT kanbums. b) AnekTpuyeckuin TOK NPOBOAMT:
1.pacTBOp 9TUOBOro CNMpPTA; 2.pacTBOp rMuUepuHa; 3.pacTBOp M0KO3bl; 4.pacTBOp rMApoKcHMaa KasnbLms.

JlabopatopHkbin onbIT N2 1. «BnusiHMe pacTBOpUTENS Ha AMCCOLMALINIO»

TOUKA V\V PocCTA . .
\ TeopequeCKaﬂ yacTtb. Bo MHOrux Xnopupax nepexogHblX MeTanjioB CBA3N UMEIOT B 3HAYNUTENIbHON Mepe KOBaleHTHbIN XapaKkTtep .

ManononspHble pacTBOPUTENM (CNUPT UMK ALLETOH) CONbBaTUPYIOT MOSEKYNbI Lienukom. MNpu gobasneHun Boabl OHa COSIbBAaTUPYET UOHbI, BbI3bIBast
3NEeKTPONUTUYECKYIO Anccoumaumio . LiBeT pactBopa npu 3TOM M3MEHSETCSA, a 3NeKTPONPOBOAHOCTb PE3KO BO3pacTaeT .

[MpakTnyeckas YacTb. LI,eﬂb pa6OTbIZ Cq)OpMI/IpOBaTb npencrasneHune o posin pactBopuTenia B SﬂeKTpOﬂMTquCKOVI anccounaumn.

lNepeyeHb Oam4yukos yugposoli Tabopamopuu: [aTUNK ANEKTPONPOBOAHOCTH .

HononHumenbHoe ob6opydosaHue: [iBa BLICOKUX XMMUYECKMX cTakaHa (50 mn); cTeknsHHan nanoyka.



Mamepuarsbsi u peakmuebi: CuCl2 6e3BoAHbIN (MMEET KOPUYHEBDIN LBET . [lony4aloT, HarpeBasa KpUCTannormapaT B YallKe AJia BbiMapuBaHusa . XpaHAT B
NIOTHO 3aKPbITOM COCYZAE); aUeTOH Un CmpT .

TexHuka 6e3onacHocmu: 1 . CnupT 1 aUETOH — roptoymne BellecTBa. He ucnonb3oBaTth OTKpbIToe nnams. CrneunanbHble Mepbl 6e3onacHOCTU Npu paboTe ¢
roproUYnMn xmakoctamu. isberatb nonagaHus conien Meam Ha KoXy 1 OAeXAy, Tak Kak OHU SA0BUTDI.

2 . lMpu nonagaHnMm CMbITb XONOAHOM BoAon 6e3 Mbina.
UHCmMpyKUUS K 8bIMOMHEHUIO:
1. B xumu4eckuin ctakaH HacbinbTe ~0,5 r 6e3sogHoro xnopuga meau (1) CuCl2 n HaneinTe ~25 mn cnupTa U aueToHa .

2. PacTtBopuTe BelLecTBO, NnepemMeLlnBas CoOaepXumoe cTakaHa CTeKNSHHOM Nano4vykon. Ecnmn pactBopuTb COSb MNOSTHOCTLIO HE YAAETCS, akKypaTHO
crnienTe Nony4yeHHbIN pacTBOP B APYron CTakaH.

3. TlorpyauTte B pacTBOp LyN AaT4MKa 3N1EKTPONPOBOAHOCTY U U3MEPbTE 3/1eKTPONPOBOAHOCTb .

4. O6paTtuTe BHUMaHUe Ha LUBeT pacTBopa. [Npunenite K pacteopy 25 mn Boabl. MNepemeluanTte, o6patnte BHUMaHNE Ha U3BMEHEHNE OKPaCKM.
5.M3mMepbTe 3neKTponpoBOAHOCTL NOSIyHEHHOMO pacTBopa .

Pe3ynbTaTtbl uUamepeHuin/HabnogeHnin

BewectBo | DneKTponpoBOAHOCTD B CIUPTE (aLI€TOHE) DNEeKTPOIPOBOTHOCTH MOCIE TOOABICHHUS BOIBI

Xnopua menu (11)

Bbi80o0dhbi: OTpa3VITb BINMUAHNE pacTBOpUTENA Ha 3NIEKTPONpPoOBOAHOCTb COJIN.

KoHmpornbHbie gornpocbkl: 1.0 4éM cBUOETENLCTBYET POCT 3NEKTPONPOBOAHOCTM Conu Npu fobasneHun Boabl? 2 . [Nodyemy naMmeHseTcs UBeT pacTeopa? 3.
Kak BnuseT npupoaa pacTBOpMTENA Ha SMEKTPONIUTUYECKYIO AMCCOoLMaLmIo?

Na6opaTtopHbin onbIT N2 2. «CunbHble 1 cnabble 3neKTponuTbI»
TeopeTuyeckas YacTb. ANEKTPONIMTaMmN Ha3bIBAOTCA BELLECTBA, PacnaAatoLLMecs Ha MOHbI BCIEACTBUE 3NEKTPONUTUYECKOIA

anccounaumn. PaCTBODbI ANEKTPOJINTOB ABJNIAKTCA NPOBOAHNKaAMKU BTOPOro poaa, Tak Kak nposoaAaTt SJ'IeKTpVI‘-IeCKI/Iﬁ TOK 33 CYET MOHOB. o cnocobHOCTM K
SJ'IeKTpOJ'II/ITVI‘-IeCKOVI anccounaunn anekTposnnTbl yCNOBHO pa3aendatoT Ha CUlbHbIE U cnabble. CunbHble ANEKTPONNTbLI NPaKTU4ECKN NOJTHOCTbIO
AnccounnpoBaHbl Ha NOHbI B p336aBJ'IeHHbIX pacTBopax. K HUM OTHOCATCS MHOrMe HeopraHmnyeckune coJin, HeKoTopble KUCNOTbI U LWeNno4n

.Cnabble ANEKTPO- NUTbI NTNb YaCTU4YHO AUCCOoLUMNpoOBaHbl HA NOHbI, KOTOPblE HaxXogATCA B AMHaMMN4YeCKOM paBHOBECUM C HEOUCCOLUNPOBaAHHbIMA
MOJ1eKynamm . K cnabbim ANEKTPONINTamM OTHOCATCA MHOIrme opraHn4yeckmne KMCcnoTbl U OCHOBaHUA .



MpakTnyeckasa YacTb. Llesb pabomsi: ONPeAenuTb, ABMSIOTCA N BblAaHHbIE BELLECTBA CUMbHBIMU UK CNabbiMW 3N1EKTPONMTaMU Ha OCHOBaAHUW U3MEPEHUS
3MEKTPONPOBOAHOCTU UX PAaCTBOPOB .

lNepeyeHb Oam4ukos yugposoll Tabopamopuu: [AaTYNK ANEKTPONPOBOAHOCTY .
LononHumernsHoe 060pydosaHue: TPy XMMUYECKMX cTakaHa (25 50 mn), npoMbiBanka ¢ AMCTUNNMPOBAHHOW BOAOW .
Mamepuarnbi u peakmusbi; 10 %-Hble pacTBOpbI CONAHON, a30THOM U YKCYCHOM KMCNOT (>kenaTesibHO B KanenbHuuax); unbTpoBanbHas bymara .
TOUKA \' POCTA
3 TexHuka 6e3onacHocmu: CobntoganTe Mepbl 6€30MacHOCTM Mpu paboTe C KUCNoTaMu U LLLeNoYamu.

UHCMpYKYUSsT K 8bIMOSTHEHUIO:

1. B Tpu cTakaHa Haneiite no 25 50 mMn AUCTUNNMPOBaHHON BOApbI.

2. B nepBbIit cTakaH gobasbTe 1 Kanm yKCYCHON KMCMOTbI, BO BTOPOW - CONSAHOW, B TPETUI - @30THOW.

3. l/Ismepre ANEKTPONPOBOAHOCTb KaXa0ro pacteopa, BbiTupasa Lyn Cbl/lJ'IprOB&J'IbHOVI 6ymar017| nocre Kaxagoro naMmepeHuAa . Pe3yanaTb| |/|3MepeHm7|

Ne 3HaueHue EKTPOIPOBOTHOCTH, MKCM/CM Ha3sBanue BBIIaHHOTO BEIIECTBA
MPOOEI

1

2

3

Bbigodbl: OTpasnTe NpUHAANIEXHOCTb BELECTB K CUIIbHBIM U CriabbiM aniekTponmTtam. KoHTposbHble BOMPOChI:

1.Moyemy pacTBOp CONAHOM KUCMOTbI Ny4LLE€ NPOBOAMUT NEKTPUYECKNIA TOK MO CPaBHEHMIO C PAaCTBOPOM YKCYCHOM KUCNOTbI? 2.K KakKnM 3neKTponuTam
OTHOCUTCH pacTBOp a30THOM KucnoTbl? 3 . 3agaHue ansa nogrotoeku kK M'MA, BIP

dopMmyribl TONbKO crabbixX 3NEKTPONUTOB NPEACTaBNEHbI B psAYy:

1.Ca(OH)2, H2$, H2504 2.H2CO3, NH3~H20, H2S 3.KOH, KN03, HCI 4.ZnSO4, MgC\2, HBr

[emoHcTpauunoHHbIn onbIT N2 2. «/3yyeHne BNUSHUA pasnmyHbiX (pakTOpOB Ha CKOPOCTb peakLum»
TeopeTtunyeckada YacTb. CyLLEeCTBYIOT pa3Hble MogudurKaumm npubopa onsa nsyveHns XMMMYeCcKux peakuuin. B ogHon KOHCTPYKLMK ponb peakTopa
BbINOSTHAET 0ObI4YHast Npobupka, B aopyroun, 6onee coBpeMeHHon, — cocy JlangonbTa.




OpHaKo TeXHUKa AeMOHCTpaLUM 9KCNepMMEeHTa OCTaeTCsi OAMHaKoBOW. MeHsieTcs NyLb NopsAoK CMELLUMBaHUS pearnpytolmx sellects. CHavana B
NpobupKy-peakTop 3anMBaeTCca pacTBOP KMCNOTbI, @ B HErO NOMeLL,aeTca TBEPAOE BELLECTBO (LUMHK, Mpamop).

MpakTuyeckasa YacTb. Llenb paboTbl: N3yunTb BNUAHME Pa3nNYHbIX (hakKTOPOB Ha CKOPOCTb XMMMUYECKOW peaKLi.

lMepeyeHb Oamuukos Lughposol nabopamopuu: AaTYNK TEMMepaTypbl NNATUHOBBLIN.

HononHumensHoe obopydosaHue: Npubop Ana 3y4eHns CKOPOCTU XMMUYECKMX peakLUnii; anekTpuyeckas NimTka; ctakaH xuMmuyeckui Ha 250 mn; wnartens;
KpUcTannmsaTtop Ans npoMbiBaHna cocynoB Jlangonbta; npobupkuy MX-21 (3 wT ).

Mamepuarnbi u peakmusebi: conaHas kucnota (4%-Hbiin); consaHana kncnota (10%-Hbii); KyCo4kn Mpamopa; NopoLLIOK MpamMopa; yKCcycHas kucnota (6%- Hbii);
LMHK; nepokeung sogopoaa (3%-Hblin); anokena mapradua (1V) .

TexHuka 6esonacHocmu: CobntoaaTb NpaBuna paboTel ¢ KUCIIOTaMKU U HarpeBaTeNIbHbIMU 3IEKTPUYECKMMU NPUGO- pamim .

MHCITIpyKuUFI K 8bIlNOJTHeHUKo.
Onbim 1.Bnnaxue npupoabl pearnpyrowmnx seeCcts Ha CKOpPOCTb XUMUYECKON peakuunumn

B oaHo koneHo cocyaa JlaHponbTa Hanente 3 mi 1 M pacTBop yKCycHOW KUCNoThbl ( 6%-Hblil pacTBop), B ApYroe KOsIeHO NomecTute 2 3 rpaHynbl
uMHKa. Bo BTopou cocya J1an- gonbta Hanente 3 mn 1 M consiHon KncnoTbl ( 4%-HbIn), B Apyroe KoneHo - 2 3 rpaHynbl unHKa . lNpucoegmHuTe cocyabl
NanponbTa K MaHOMETpPUYECKUM TpybKkam.

Obpamume sHumaHue! OgHOBPEMEHHO NepenenTe KUCNOoTbl B cocyaax JlaHaonbTa K rpaHynam umHka. CpaBHUTE YPOBHU XUAKOCTU B MaHOMETPUYECKMNX
TpybKax. Yyalumecs genatoT BbIBOA O Pa3HON CKOPOCTU XUMUYECKNX PeaKLMM .

Onbim 2. BnusiHne KOHUEHTpaLuUn pearvpyowimMx BELWECTB Ha CKOPOCTb XMMUYECKON peakLumn

B ogHo kKoneHo cocyaa JlaHponbta Hanente 3 Mn 4%-HoW ConsiHOM KWUCIOTbI, B APYrOe KOJIEHO noMecTuTe 2 3 rpaHynbl uMHKa . Bo BTOpOW cocyn,
NangonbTa Hanente 3 mn 10%-HoM CONSIHON KUCNOThI, B APYroe KOMeHo - 2 3 rpaHynbl uMHKa. [NpucoeanHuTe cocyabl JlaHponbTa K MaHOMETPUYECKUM
Tpybkam.

O6paTtunTe BHMMaHne! OgHoOBpeMeHHO nepenenTe KUCNoTbl B cocyaax JlaHaonbTa K rpaHynam LmMHka. CpaBHUTE YPOBHM XMOKOCTU B MAHOMETPUYECKMX
TpybKax. Yyalumecs oenatoT BbIBOZ, O Pa3HOWM CKOPOCTU XMMUYECKUX peakLui.

Onbim 3. BnusiHne TeMnepaTypbl pearmpyoLyx BELLECTB Ha CKOPOCTb XMMUYECKON peakLn

B ogHo koneHo cocyaa JlaHponbta Hanente 3 mn 10 % conaHOM KUCNOTbI, B APYroe KONeHOo I'IOMeCTI/ITe_2_3 rpaHynbl LMHKa . Bo BTopon cocyp JlaHgonbTa
HanewnTte 3 mn 10%-HoW consa- HOM KUCNOTbI, HAarpeTon Ha BoasaHon 6aHe o 50 °C, B gpyroe KoneHo - 2 3 rpaHynbl LMHKa. MNMprucoeamHuTe cocyabl
NaHpgonbTa K MaHOMETpPUYECKUM TpybKkam.



O6paTute BHMMaHue! OgHOBPEMEHHO NepenenTe KUCNOTbI B cocyaax JlaHaonbTa K rpaHynam umMHka. CpaBHUTE YPOBHU XUOKOCTU B MAHOMETPUYECKUX
TpybKax. Yyalumeca genatoT BbIBOA O Pa3HOW CKOPOCTU XUMUYECKUX PeaKLMM .

Onbim Ne 4. BnusiHue noBepXHOCTU COMPUKOCHOBEHNSA pearmpyoLLMx BELLLECTB Ha CKOPOCTb XMMMUYECKOW peakumm

B ogHo koneHo cocyaa JlaHgonbta Hanente 3 mn 4%-HoWn CONAHOM KUCNOThI, B ApYyroe KorneHo nomectute 1 r Mpamopa, B3ATOro B BUAe Kycoyka. Bo BTopon
cocypn JlanpgonbTa Hanente 3 Mn 4%-HoW CONAHOM KUCMOTbI, B APYroe KoneHo — 1 1 nopoluka mpamopa. lNMprucoeguHnTte cocyabl JlangonbsTta K
MaHOMETPUYECKUM TpybKam.

Obpamume sHumaHue! OgHOBPEMEHHO NepenenTe KUCNOoTbl B cocyaax JlaHaonsta K Mpamopy LmHka. CpaBHUTE YPOBHU XUOKOCTM B MaHOMETPUYECKUNX
TpybKax. Yualwmecs [enatoT BbIBOA O Pa3HOM CKOPOCTU XMMUYECKUX peakLui.

Ornbim 5. BAnsiHne KaTanu3aTtopa Ha CKOPOCTb XMMWYECKON peaKkumnn

B ctakaH ¢ Bogow, HarpeToi oo 50 °C, nomecTute 2 AeMOHCTPaLIMOHHbIE NPobupkn ¢ 2 mn 3% -HOro pacTBopa nepokcuaa BoAopoaa. BolaepxusaioTt
NpoOMPKKN B BOAE OKOJSO 2 MWH. I3Bneknte npobupku ns BogaHON 6aHM U NPOAEMOHCTPUPYNTE yYalMMCA pe3ynbTaT — Ha CTEHKax NpobUpKM NossBUNNCH
ny3bIpbKK rasa Kucrnopoga. B ogHy n3 npobmpok BHECUTE Ha KOHYMKe LnaTens agnokeug mapradua (1V) . HabnogaloT aHepruyHoe BblaeneHme KUCnopoaa.

KoHmporibHbie sonpocsi: 1.0T Kakux hakTopoB 3aBUCUT CKOPOCTb XMMUYECKOIN peakumn? 2.Moyemy pasnoxeHue nepokcuaa BoAopoaa B NpUCyTCTBUM
Avokcuga mapradua (IV) cHavana naét oveHb GbICTPO, a 3aTeM 3aMeanseTca?

1. 3apaHua ans pas3sutnga pyHKLMOHANbHON rpaMOTHOCTH:

ch

;
-

t B Tpu opuHakoBble npo6upky YYEHVKWU Hanumnm no 5 Ms pacteopa CONAHON KUCNOTbl 0OMHAKOBOW KOHUEHTpauuu. B
nepByo NPOBMPKY NOMOXUIK CTPYXKM XeNesa, BO BTOPYHO - CTPYXKU LIMHKA, B TPETbIO - CTPYXXKN HEU3BECTHOIO CBETIONO SIPKO BnecTsuiero

MeTanna. Hambonee MHTEHCUBHO BblAeneHne rasa Habnogany B TpeTbel Npobrpke ¢ HEN3BECTHLIM MeTanom. Bo BTopoii npobupke ¢ LMHKOM
WHTEHCHBHOCTb BbleNeHns rasa Gbina MeHblue, YeM B TpeTbel. B nepBoit npobupke ¢ Xene3om MHTEHCUBHOCTb BblAeNeHNs rasa 6bina HarMeHbLUE.

a)[encTeue kakoro hakTopa, BNUAIOLLErO HAa CKOPOCTb peakuuu, Habnoganu ydawmeca? 6) Kakow metann Mor HaxoauTbCs B TpeTbel Npobupke?
3anuvwmnTe Ha3BaHWe MeTanna.



1. Ha rpacuke npeacraerneHa 3aBUCUMOCTb KOHLIEHTPaLMN UCXOAHbIX BELLECTB M MPOYKTOB peakLmm OT BpeMeHN NpoTeKaHus peakLui:
Puc. 20. M'pachrk 3aBUCMMOCTM KOHLEHTPaLMM UCXOOHbIX BELLECTB U NPOAYKTOB peakuuy OT BpeMeHW NPOTEKaHUs peakumm

Onpep,envlTe, KaKaA KpnBad onncbiBaeT USMeHeHne KoOHUEeHTpaunun NCXO0AHbIX BELLECTB, a KakKadA - MpoOAYKTOB peakuun .



