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TOUKA !'POCTA

- [NosicuurenpHas 3anucka
PaGouas mporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O 0OIIIET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE MOJIOKEHUI U TpeOOBaHUIA K pe3ysbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl, IPEICTaBICHHBIX B DeiepaabHOM rocyAapcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO
oO1mero oOpa3oBaHusl, yTBEP)KIESHHOTO TprKa3oM MuHHCTepcTBa 00pa3oBanus U Hayku PD Ne 287 ot 31.05.2021, ¢ yuetom [IpumepHO# mporpamMmsI
BOCITUTAHUS,

Ha 6a3ze nentpa «Touka pocTta» obecrieunBaeTcst peaqu3aiys 00pa3oBaTeIbHBIX IPOTPAMM €CTECTBEHHOHAYYHOH U TEXHOJIOTHUECKON
HaIpPaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHH C TPEOOBAHMSIMH 3aKOHOJIATEIbCTBA B chepe 0Opa3oBaHUS U C YUETOM PEKOMCHIAITHIA
denepanbHOTO Orneparopa yaeoHoro npeamera «Xumusi». OOpa3zoBaTelbHAs IPOrpaMMa 03BOJIIET HHTETPUPOBAThH PeaTn3yeMbIe 37eCh ITOIXOJIbI,
CTPYKTYPY U COJEpXKaHHUE TIPU OpraHu3aiu o0ydeHusi XUMHUU B 8—9 Kilaccax, BRICTPOSHHOM Ha 0a3e JIF000ro U3 JIOCTYIHBIX y4eOHO-METOIUNISCKUX
komriuiekcoB (YMK). Mcnonb3oBanue o00pyaoBaHus 1IEHTpa

«To4ka pocTa» MO3BOJIAET CO3AATh YCIOBUA:
e Ul PACIIMPEHUS COJCPKAHUS MIKOJIBHOIO XUMHUECKOro 00pa3oBaHus;
e IS IOBBIIICHUS [TO3HABATEIbHON aKTUBHOCTH 00YUaIOIUXCsl B €CTECTBEHHOHAYYHOM 001acTu;

e IS pa3BUTHS IMYHOCTH peOeHKa B Mpoliecce 00y4eHUs XMMHUH, €ro CIOCOOHOCTEH, (pOpMHpPOBaHUS U YIOBIETBOPEHHS COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

¢ 111 pa6OTBI C OI[apéHHI)IMI/I IIKOJIbHUKaMH, OpraHru3allui X Pa3sBUTUA B PA3JIMYHBIX o0macTax 06p&30B3T€J'II;HOI>i, TBOpLIGCKOI\/'I JACATCIIBHOCTH.

[Tpumensis undpoBbie 1a00paTOPUN HA YPOKAX XMUMHUH, yYaIIUECs CMOTYT BBIIIOJHUTH MHOYKECTBO Ja00paTOPHBIX padOT U SKCIIEPUMEHTOB IO
[IporpaMMe OCHOBHOM IIKOJIBL.
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HopmaTtuBnas 6a3a

1.

®denepanbHbIii 3aK0H OT 29 .12 .2012 Ne 273-®3 (pex . ot 31 .07 .2020) «O6 obpazoBanuu B Poccuiickoit denepamumy (¢ U3M . ¥ 10T ., BCTYII .
B cuity ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons doc LAW 140174 (nara obpamenus: 28 .09 .2020)

[Tacopt HanmoHanmpHOTO MpoekTa «O0pazoBanue» (yrB. mpesuauymMoM Cosera npu Ilpesunente PO no crparernueckomMy pa3BUTHIO 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 (nata oopamenus: 10.03.2021)

I'ocynapcrennas nporpamma Poccuiickoit @enepanuu «Pa3Butre o0pazoBanus» (yrBepxaeHa nocranosienueM [Ipasurenscrsa PO ot 26
12

2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBEep)IeHUHU TOCYAapCTBEHHOU MporpamMbl Poccuiickoit @enepannn «Pa3Butue odpazopanus» . — URL:

http://www .consultant .ru/document/cons_doc LAW 286474/ct742885¢783e08d938 7d7364e34126f87ec138f (nara obpartenus: 10 .03 .2021)

4 IIpodeccuonanbubiii cranaapt «llenaror (megarornyeckas AesITENbHOCTD B TOIIKOJIBHOM, HAYaJIbHOM 00111eM, OCHOBHOM 00IIIEM, cpelHeM 001IeM
o0OpazoBaHuM), (BOCIIUTATENb, YUUTEINb)» (pea. oT 16.06.2019 r.) (Ilpuka3 MunuctepctBa Tpyaa u coruaibHoi 3amuTel PO ot 18 okxTsa6ps 20131 . Ne
544H, c n3MEeHEeHUIMHU, BHECEHHBIMU NpHKa3oM MuHMcTepcTBa TpyAa U corzamuTsl PO ot 25 nexabps 2014 r. Ne 11151 u ot 5 aBrycra 2016 1. Ne
422n) . — URL: // http://mpodcrannapruenarora.pd (mara oopamenus: 10 .03 .2021)

1.

IIpodeccuonanbhblit cranaapt «llegaror 1oMoIHUTENBHOTO 00pa3oBaHus eTei u B3pocibix» (Ilpuka3 MunmncrepcTBa Tpya v COLMAIbLHON
3amuTthl PO ot 5 mas 2018 r. Ne 298u «O06 yTBepx)aeHuu npodeccruonansHoro crangapra «llegaror 10moHUTEIEHOTO 00pa30BaHus ACTEH U
B3pocibix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh- standartov/index .php? ELEMENT ID=48583 (nata oopamenus: 10 .03 .2021)

®denepalibHbIN rocyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHJAPT OCHOBHOTO 00111er0o 00pa3oBaHus (YTBEpKIEH NpuKka3oM MuHHCTEpCTBA
obpazoBanus u Hayku PD ot 17 mexabps 2010 r. Ne 1897) (pen.21.12.2020) . — URL: https://fgos.ru (nara obpamienuns: 10 .03 .2021)
7.®enepanbHbIN TOCYJapCTBEHHBIN 00pa30BaTeIbHbINA CTAaHAAPT CPeHEro oo1ero oopasoBanus (yIBepkaEH MpruKa3oM MuHHUCTEpCTBA
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 peKOMEeHIaluy 0 CO3JJaHHI0 ¥ (PYHKIIMOHUPOBAHUIO AETCKUX TeXHOonapkoB «KBaHToprnym» Ha 0aze o01ieo0Opa3zoBaTeIbHbBIX
opraHu3anuii (yTBep:KIeHbI pacniopsbkeHueM MunucrepcerBa npocsenienus: PO ot 12 suBapst 2021 r. Ne P-4) . —

URL.: http://www .consultant .ru/document/cons_doc_LAW_374695 (nara oopamenus: 10 .03 .2021)



1. Meroauyeckue peKOMEH/IAINH 110 CO3IaHMI0 U (PYHKIIMOHUPOBAHHUIO IEHTPOB I (poBoro oopasosanust «IT-ky0o» (yTBEepkIeHbBI
pacriopsbkernreM Munucrepcra npocsenieHust PO ot 12 suBapst 2021 . Ne P-5) - URL: http://www
.consultant.ru/ document/cons_doc_LAW 374572

(nata obpamenus: 10 .03 .2021)

1. Meroanyeckre peKOMEHIAIUH IO CO3AAHUI0 ¥ (PYHKIIMOHUPOBAHHIO B 001I€00pa30BaTEIbHBIX OPTaHU3AIMIX, PACTION0KEHHBIX B CEIbCKOM
MECTHOCTH U MaJIbIX FOPOAAX, LIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOM U TEXHOJIOrMYeCKoN HanpaBieHHocTel («Touka poctay)
(YTBepiKAeHBI pacropsbkeHueM MunucrepcTBa npocselieHus Poccuiickoit @enepanuu ot 12 siuBaps 2021 r . Ne P-6) . —

URL.: http://www.consultant.ru/document/cons_doc_ LAW 374694/ (nara obpaienus: 10 .03 .2021)
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Kpatkoe onucanue noaxo/10B K CTpyKTypUpOBaHUIO MaTtepraiioB B oOpa3oBatenbHoil mporpamme (OI1) npeacraBieHsl ciaeayronye pa3iaebl:
1. .Metoabl U3ydeHHUs BEIIECTB U XUMHUECKHUX SBICHHUMN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHUH .

2. . IlepBoHayanbHBIC XUMUYECKHE MOHATHUS . 3 . PacTBOpEI. 4.OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUH. 5. Teopus IeKTp OMUTUYECKOM
JTUCCOIMaIuu. 6. XUMHYECKHE peakiuu. 7. XUMUUYECKHE dJIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAINIOB U UX COCTMHECHUN ).

B 0cHOBY BBIZICIIEHUS TAKUX PA3/ICNIOB 3aJI0KEH XUMHYECKHI SKCIIEPUMEHT, TPAJAULMOHHAS cUcTeMa n3ydeHust xumud. OCHOBHOHU (OpMOi yaeOHO M
NeSTeIbHOCTH SBJISIETCS XUMUYECKUN SKCIIEPUMEHT, TPOBOIMMBIN B BHJIE JIAOOPATOPHBIX, IPAKTUYECKUX paObOT U AEMOHCTPALIUH.
JIeMOHCTpallMOHHBINA SKCIIEPUMEHT IPOBOAUTCS B TOM CJIy4ae, €CJIM OH OIaceH /ISl BBIMOJIHEHUS! YUalIUMUICS WM UMEIOLIMIcA TPUOOp MpeIcTaBiIeH
B €JMHCTBEHHOM DK3EMILIAPE.

Juist n3ydeHus npeamera « XMMHD» HA 3Tale OCHOBHOIO 0011ero o0pa3oBaHusi OTBOAMTCH : 8 Kiacc - 68 yacoB; 9 kiacc —66 yacos. [lanHas
oOpa3oBaTenbHas MporpaMmma 00ecreunBaeT YCBOCHUE YUAIMMUCS BaXKHEHIINX XUMAYECKUX 3aKOHOB, TEOPUH U MMOHATUH; POpPMUPYET
MIPEJICTAaBJICHHUE O POJIM XMMHUH B OKPYXKAIOIIEeM MUPE U >KU3HU 4YenoBeka. [Ipyu ’ToM 0CHOBHOE BHUMaHUE YIEISIETCS CYIIHOCTUXUMUYECKUX PEaKuii u
METO/IaM MX OCYIIECTBIICHUS.

O,[[HI/IM N3 OCHOBHBIX IIPUHIUIIOB ITOCTPOCHUS NPOTPAMMBI ABJIACTCA IIPUHIUIT JOCTYITHOCTH . 9KCHepI/IMeHTaJ'ILHHe HAAaHHBIC, ITOJTYYCHHBIC
yYHalquMHUCH IIPU BBIITOJIHECHU N KOJIMYCCTBCHHLBIX OIIBITOB, ITO3BOJIAIOT YHAIIUMCA CAMOCTOATCIIbBHO ACJIAaTh BbIBO/IbI, BBIABIIATE 3aKOHOMCPHOCTH.
HO,[[XOI[BI, 3aJIOKCHHBIC B COACPIKAHUC MTPOTrpaMMBbI KypcCa, CO30ar0T HCO6XO,Z[I/IMLIC ycioBus 4Jist CACTEMHOI'0 YCBOCHUSA YUAIIUMUCA OCHOB HAYKU, IJIA
oOecrieueHus Pa3BUBAOIICTO U BOCIIUTHIBAIOLICTO BOSHGﬁCTBHfl O6y‘l€HPISI Ha JIMYHOCTD Y4alCrocs.

®0pMpreMble 3HaHHUA JOJI’)KHBI CTAaTh OCHOBOM CHCTEMBI Y6€)K)1€HI/II7I IIKOJIbHUKA, HCHTPAJIBHBIM AAPOM €T0 HAYYHOI'O MUPOBO33PCHHUA.

Omnucanue MaTepHaHBHO-TeXHHqCCKOﬁ 0a3nl HCHTpa «Touka pocTa»,
HUCIIOJIB3YEMOT0 IJIH peaﬂmaunnoﬁpawBaTeﬂbﬂmx MporpaMm B paMKax npemnoaaBaHvusi XuMHH

Hudgposasa (komnviomepnas) nadopamopus (LIJI), nporpaMMHO-aNapaTHBIM KOMIUIEKC, JATYUKOBAs CUCTEMAa — KOMILIEKT y4eOHOTO
00opyoBaHusl, BKIIOYAIOIINI H3MEPUTENbHBIN 070K, HHTEp(EIic KOTOPOro MO3BOJISET 00ECIIeUNBATh CBA3b C IEPCOHATBHBIM KOMIIBIOTEPOM, i HAOOP
JTaTYUKOB, PETUCTPUPYIOLINX 3HAUEHUS PA3IMUHBIX (PU3MUECKUX BEJIUYHH.



TOUKA \‘pocm 5 . . .
\ amuuk memnepamypul na1amMuK06bLI — IPOCTON U HAJEKHBIM JaTYUK, IPEIHA3HAYCH JUUI U3MEPEHMS TEMIIEPATYPLI B BOJHBIX

pacTBopax U B ra3oBbIX cpenax. Mimeer paznuunsblil qfuana3zon usmepenuit ot —40 no +180 oC. TexHuueckue XxapakTepUCTUKH JaTYMKa YKa3aHbl B
MHCTPYKILMU 10 3KCIUTyaTaluu. Jamuux memnepamypot mepmonapHuiil IpeJHa3HaueH i u3Mepenus temieparyp 1o 900 oC. Mcnonb3yercs mpu
BBITIOJIHEHUH PaloT, CBSI3aHHBIX C H3MEPEHUEM TEMIIEPaTyp IUIAMEHH, TUIABJICHUS U PA3JI0KEHUS BEIECTB.

amuuk onmuueckou niomuocmu (Koaopumemp) — IpeIHa3HAYECH JUI U3MEPEHUs ONITUYECKOM IUIOTHOCTH OKPALIEHHBIX pacTBOPOB. Mcnons3yercs
pu u3ydeHuu teM «PactBopbr», «CKOPOCTh XUMHUECKUX PEAKLIU», ONPEASIEHUN KOHIICHTPALUN OKPAIlIEHHbIX HOHOB.

Jamuux pH nipeHa3HayeH 11 U3MEPEHUS BOJAOPOIHOTO mokaszatesns (pH) BOAHBIX pacTBOPOB B PA3IMYHBIX HCCIEIOBAHUAX O0BEKTOB OKpPYKAIOIIEH
CpeIbl.

ﬂamlllll(' 3Jlel<mponp0300nocmu npeaHasHa4YCH AJI1 U3MCPCHUA YHGHLHOﬁ QJICKTPOIIPOBOAHOCTHU )I(H,Z[KOCTeﬁ, B TOM 4YHUCJIC 1 BOOAHBIX paCTBOPOB
BCIICCTB. HpI/IMeHHGTCﬂ IIpU U3YUYCHUH TCOpHUU BHGKTPOHHTH‘ICCKOﬁ Aucconuanu, XapakKTCprUCTUK BOJHBIX paCTBOPOB

Jlamuuk x10puod-uonoe VCToyib3yeTcs A1 KOJTUYECTBEHHOTO ONPEEICHHs COJIepyKaHUsl HOHOB XJIOpa B BOJHBIX PaCTBOPAX, IIOYBE, MPOJYKTaX
nutanus. K natuuky nojaxiirouaercss HoHoceneKTuBHbIN 3ekTpo (MCD) (pabounii 31eKTpoa), HOTEHIMAI KOTOPOTO 3aBUCUT OT KOHIIEHTPAIUU
OIpeJIesIIEMOr0 HOHA, B TAHHOM cilydae oT KoHIeHTpauuu annoHoB Cl. ITorennuan MCO onpeaenstoT OTHOCUTENBHO 3JIEKTPO/ia CPAaBHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpeHa3HaueH JUIsl KOJTMYECTBEHHOTO ONPEIEICHUSI HUTPATOB B Pa3IMYHbIX 00BEKTAX OKPYXKAIOLIEH cpelibl: BOJE, OBOIIAX,
bpykTax, KoI0aCHBIX U3ENIUAX U T.1.

Muxkpockon yugpoeoit ipeHa3HAuEH AJI U3y4eHUs (POPMBI KPUCTAIUIOB U HAOIIOCHHS 32 pOCTOM KPHUCTAJLIOB.
. IIpubop ona oemoncmpayuu 3a6UCUMOCIU CKOPOCMU XUMUYECKUX PEAKYUT OM PA3TUYHBIX PAKMOPOe NCTIONb3YIOT PY U3YYEHUU TEMBI

«CKOpOCTh XUMHUECKOW PEeaKLUn» U TEIIOBOro 3 ¢dexra XuMuueckux peakuuil. [Ipubop 1aét BO3MOKHOCTD SIKCIEPUMEHTAIBHO HCCIIEI0BATh
BJIUSIHUE Ha CKOPOCTh XUMUYECKUX peaKLUi CIeqyIomuX (GaKkToOpOB: MPUPObl PEarupyroLIMX BEUIECTB, KOHIIEHTPALlUHU Pearupyroux BEIIeCTB,
IUTOINAM IPAaHUIIBI pa3ziena (a3 B reTepOreHHbIX cucTeMax (MMOBEPXHOCTH COMPUKOCHOBEHUS MEXK/Y PearpyoLUIMMU BEIIeCTBAMH), TEMIIEPATYpHI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemka-0o03amop — npucnocodeHNe, UCII0JIb3yeMOe B Ta00paTOpUH Ui OTMEPUBAHUS ONPEAeIEHHOr0 00bEMa KuAKocTH. [IuneTku
BBIMTYCKAIOTCSI IEPEMEHHOTO U TTOCTOSTHHOTO 00b&Ma. B KOMITIIEKTHI 000pyI0BaHUS Al MEAUIIMHCKHUX KJIACCOB BXOJAT yIOOHBIE MUMETKU- J03aTOPbI
OJTHOKaHAJIbHBIE, TIO3BOJISIONINE HACTPOUTHh HEOOXOIUMBIN 00BEM 0TOMpPAEMOil )KHIKOCTH B TPEX PA3IMUHBIX THAIla30HAX.

IIpuébop ona nonyuenus 2a306 VCONb3yeTCs IS MOIYYeHUs HEOOIBIINX KOIUYECTB ra30B: BOJOPOAA, KHCIOpoaa (U3 MepoKCHIa BOIOPOIa),
YTJIEKUCIIOrO Trasa.
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Pabouas nporpamma no xumuu st 8—9 kinaccos
€ MCI0JIb30BaHUEM 00opynoBaHus HeHTpa «Touka pocTa»

Ha 6a3e uentpa «Touka pocta» o0ecrieunBaeTcs peaausaius o0pa3oBaTeIbHbIX IPOrPaMM €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOU
HAIpPaBIIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBUH C TPeOOBAaHUSMU 3aKOHOIATENIbCTBA B chepe 00pa3oBaHus U C YUIETOM peKOMEHIAIHi
®denepanbHOTO OMEpaTopa y4eOHOro npeamera « XuMus».

OO6pazoBatenbHas MPorpaMMa Mo3BOJISIET HHTETPUPOBATEH PeaTu3yeMble MOIX0bl, CTPYKTYPY U COEp KaHUe IPU OpraHu3aluu 00y4eHUs] XUMUHU B
8—9 kiaccax, BBICTPOSHHOM Ha 0a3e JI000ro U3 TOCTYIMHBIX y4eOHO-MeTou4ecknx Komiuiekcos (YMK).

Ucnons3zoBanne obopynoBanus «Touka poctay nmpu peanusanuu ganHoi Ol mo3BossieT co3aarh yCiaoBHs:
-II7IS1 paCUIMPEHUs COJIEPKaHUs IKOJIbHOTO XUMUYECKOT0 00pa30BaHus;
-J1715 TIOBBIIICHUS [TO3HABATEILHON aKTUBHOCTU 00YUaIOIIUXCS B €CTECTBEHHOHAYYHOM 001acTu;

-JUTS Pa3BUTHS JUYHOCTH peO&HKa B mporecce 00y4eHHs XMMHHU, €T0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YAOBICTBOPEHHS COIIMATHHO 3HAUNMBIX
MHTEPECOB U MOTPEOHOCTEH;

=1JI pa6OTI>I C O,I[apéHHbIMI/I [OKOJIbBHUKaMU, OpraHu3alvu UX pa3BUTUA B PA3JIMIHBIX o0macTsax o6pa30BaTean0ﬁ, TBOp‘lCCKOfI ACATCIIBHOCTH.

IJNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA
YYEBHOT' O ITPEJIMETA «XUMHS» B OCHOBHOM IIKOJIE

I/I3y‘I€HI/I€ XUMHH B OCHOBHOM IIIKOJIE HaIpaBJICHO HA TOCTHUIKEC HUC 06y‘~IaIOHH/IMI/IC$I JIMYHOCTHBIX, MCTAITPEAMCTHBIX U IMTPCIAMCET HBIX PE3YJILTATOB
OCBOEHHUS y4eOHOT0 MpeaMeTa .

JIN4HOCTHBIE PE3YIBTATHI
JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsl JOCTUTAIOTCS B X0 00yUEHUSI XUMHUH B €JUHCTBE YUeOHOU U
BOCIIUTATEIbHON JesiTelbHOCTH OpraHu3aiyuy B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMU COLMOKYIBTYPHBIMU U JYXOBHOHPABCTBEHHBIMU



[EHHOCTSIMH, TIPHHATHIMH B OOILIECTBE NMPaBUIAMU M HOPMaMH MTOBEACHUS, M CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPa3BUTHSA U
COLIMAIN3alUU 00yJaromuxcs .

JImgyHOCTHBIE PE3YJIbTAThI OTPAXKAIOT C(bOpMI/IpOBaHHOCTB, B TOM 4HCJIC B 4HaCTHU:
Hampuomutwcxozo eocnumaHuA

1. 1LIEHHOCTHOIO OTHONIEHHUS K OTEUECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY U HAYyYHOMY HACJIEJIUIO, IOHUMaHUs 3HAYEHUS] XU MUYECKOU
HayKH{ B )KM3HHM COBPEMEHHOT'0 00IIECTBA, CIIOCOOHOCTH BJIaJIeTh JOCTOBEPHON MH(OPMaLUEl 0 epeJOBbIX JOCTHKEHUSIX U OTKPBITUAX
MHUPOBOW U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo éocnumanus

1. IOpeaACTaBJICHUA O COHAJIbHBIX HOpMaAX M IIPpaBUJIaX MCKINYHOCTHBIX OTHOILICHUH B KOJJICKTHUBEC, TOTOBHOCTH K p33H006p33H0ﬁ COBMECTHOM
ACATCIIbHOCTU IMPU BBIITOJIHCHHUHU y‘-IC6HI)IX, IMO3HABATCJIbHBIX 3a4a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘-I€6HI)IX ITIPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3AMMOIIOMOIIHA B ITPOLECCC 3TOU y‘Ie6H0ﬁ ACATCIIBHOCTH, TOTOBHOCTH OLICHHUBATDH CcBOE IIOBCACHUC U
IMOCTYIIKH CBOUX TOBapPIHIefI C MMO3WIIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C yT-IéTOM OCO3HaHUA HOCJIeI[CTBI/Iﬁ IMMOCTYIIKOB,

l[ermocm U HAYYHO20 NO3HAHUA

1. MHPOBO33PCHYCCKUX Hpe,Z[CTaBJ'ICHI/Iﬁ O BCIICCTBEC U XUMHYECKOMN peaKknuun, COOTBETCTBYIOINX COBPECMCHHOMY YPOBHIO pa3BU TUA HAYKH U
COCTaBJIAIOIINX OCHOBY AJIs IOHUMAaHHA CYIITHOCTHU H&y‘lHOfI KapTUHBI MUpa, HpG}ICTaBJ'IeHI/II\/'I 00 OCHOBHEBIX 3aKOHOMCPHOCTAX pa3BUTUSA
IMpUPOAbI, B3AUMOCBA34AX YCJIOBCKA C HpHpOI[HOfI CpG,Z[OfI, 0 pOJIM XUMHUH B ITIO3HAHUH ITUX 3aKOHOMepHOCTeﬁ;

2. TO3HaBaTEIbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOMy4YE€HNE HOBBIX 3HAHUN MO XUMHUH, HEOOXOIUMBIX /JIs1 O0BSICHEHUS HAOTI0AaeMbIX
MPOLIECCOB U SIBJICHUIA;

3. I03HaBaTEeIbHOH U PIH(l)OpM@.LIPIOHHOI’I KYJIbTYpPBI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHON pa6OTBI C y‘ICGHLIMI/I TCKCTaMU, CHpaBO‘lHOfl
JIPITGp&TypOfI, AOCTYIIHBIMH TEXHUYCCKUMU CPEACTBAMU I/IH(l)OpMaIII/IOHHI)IX TGXHOJ’IOFI/II\/'I;

4. wuHTepeca K 00y4EHUIO M TO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caMO0OOPa30BaHUIO, HCCIIEI0BATENbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH U YPOBHS O0y4YeHMS B AajbHEHIIEM;

Dopmuposanusn Kyabmypsl 300p06bs

1. oco3HaHMs LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha 3/10pOBbIi 00pa3 KU3HU, OCO3HAHUS
MOCTIE/ICTBUI U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIs, HAPKOTHUKOB, KYpEHHs ), HEOOXOIUMOCTH COOIIOACHUS TPaBUII
0€30MMacHOCTH NP OOpaleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEaJIbHOM JKU3HH;



Tpyooeozo eéocnumanus

1.

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, Y4EOHONCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JIEATEIBHOCTH;
MHTEpeca K MPAKTUYECKOMY U3yUEeHHIO podeccuii u Tpyaa pa3IMyHOro poja, B TOM YKCIIe Ha OCHOBE IPUMEHEHMsI IPEIMETHBIX 3HAaHUH 110
XMMHH, OCO3HAHHOTO BBIOOpa MHMBHIyaIbHON TPACKTOPUHU IPOIOJIKEHUS 00pa30BaHMsl ¢ y4ETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XMMHUH, OOLIECTBEHHBIX UHTEPECOB U IOTPEOHOCTEH;

IKonozuueckozo éocnumanus

1.

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUSI K IPUPOIC KaK UCTOYHUKY >KM3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, TIOHUMAHUS [ICHHOCTH
3JI0pOBOTO 1 0e30macHOro o0pas3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUECKOMY 3/I0pPOBbIO, OCO3ZHAHUS
LIEHHOCTHU COOJII0IEHUSI TPAaBUIT OE30IIaCHOTO OBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaLIMSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HH
JIIOJICH;

CIIOCOOHOCTH IMPUMCHSATDH 3HAHUS, IIOJIYH9aCMbIC TP U3YUCHHUU XUMUHU, JJI1 PCILICHUS 3a1aY, CBA3aHHBIX C oxpy;xaromeﬁ HpHpOI[HOﬁ cpenoﬁ,
IOBBIIICHUA YPOBHA 9KOJIOTHYCCKOM KYJbTYPbI,0CO3HAHHUA rJ100aJIbHOTO XapaKkTepa 3KOJIOTHYCCKUX HpO6JIeM n HYTeﬁ HX pCIICHUA
IIoCpCACTBOM MCTOJ0B XUMHUU;

OKOJIOIr'MYCCKOro MbIIJICHUA, YMCHUS PYKOBOACTBOBATLCA UM B HOSH&B&TGHLHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IaJII)HOfI IIPpaKTHKE.

MeranpeamMeTHbIE pe3yabTaThl

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIAEISIOT 3HaYMMBbIE 1711 POPMUPOBAHUSI MUPOBO33PEHUS 001IIeHAyYHbIEe IOHITHS (3aKOH, TEOPHS,
IPUHIMI, TUIIOTE3a, (aKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPBIE HUCIIOJIb3YIOTCS B €CTECTBEHHOHAYUHBIX YUEOHBIX ITPEIMETax U
MTO3BOJISIIOT HA OCHOBE 3HAaHUM U3 ATHX NPEIMETOB (POPMHUPOBATH MPECTABICHUE O LIEJIOCTHOW HAyYHOW KapTUHE MHpa, U YHUBEpCaJIbHbIE yueOHbIE
neicTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHbIE), KOTOPBIE 00eCIeurBatOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIEHOMY
IUTAHUPOBAHUIO U OCYLLECTBIICHHUIO YU€OHOH 1E€ATEIbHOCTH.

MeTaHpeI[MeTHI)IC PE3YIbTATBI OCBOCHUS O6p2130BaTCJ'II>HOI\/JI MporpaMMBal 110 XUMHUH OTPAKAr0T OBJIAZICHNEC YHUBCPCAJIIBHBIMU IO3HABATCJIbHBIMU
,Z[CI>'ICTBI/I${MH, B TOM YHCJIC:

bazoevimu nozuueckumu oeticmeuamu

1.

YMCHHUEM HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA IMTPHU OCBOCHUHA 3HAHHI: PaACKpPBIBATE CMBICII XUMHYCCKUX TIOHSATHH (BI)I}IGJ'IHTI) nx
XAapPaKTCPHBIC ITPU3HAKH, YCTAHABJINBATH B3AUMOCBA3b C JPYTr'UMU HOH}ITI/IHMI/I), HCITIOJIB30BATh INOHATUSA OJIA 00BSICHEHUS OTACIBbHBIX (baKTOB n
HBHCHHﬁ; BBI6I/IpaTB OCHOBAHUSA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX BCIICCTB U XUMHUYCCKHUX peaKL{Hﬁ; YCTaHAaBJIMBATb ITPUYIUHHO-



CJICACTBCHHBIC CBA3U MEKIY 00BeKTaMU HU3YUCHUA; CTPOUTH JTOTMYCCKUE PACCYKIACHUA (I/IHIIYKTI/IBHBIC, JACAYKTUBHBIC, 110 aHaJIOFI/II/I); JCJIaTh
BBIBOAbI U 3aKJIFOYCHHA,

YMCHHUEM ITPUMCEHATH B IIPOLECCE IMTO3HAHUA CUMBOJIIMYECKUEC (3HaKOBBI€) MOJCIIN, UCITIOJIb3YEMbBIC B XUMHUU, Hp606pa30BBIBaTI) IIHUPOKO
IMPUMCHACMBIC B XUMHWU MOACIILHBIC IPECACTABIICHUS — XUMHUYCSCKHM 3HAK (CI/IMBOJI BHGMCHTa), XHUMHUYCCKaA (1)OpMYHa " YPpaBHCHHUC
XHUMHYECKOH p€aKu — IIpHU PCIICHUN y‘le6HOHO3HaBaTeJ'IBHBIX 3aaa4, C y‘léTOM 9THUX MOACIBbHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIIATH U
XapaKTCPU30BaTh CYIICCTBCHHBIC ITPU3HAKH NU3YI1ACMbIX 00BEKTOB — XMMHYECCKUX BC€IICCTB U XUMHNYCCKHUX peaKHI/IfI;

ba3zoevimu uccneooeamenvckumu oeicmeuamu

1.

YMCHHEM UCITIOJIB30BATh ITOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IO3HAHUS, 4 TAKIKC B KaUCCTBC OCHOBBI IJIA q)OpMI/IPOBaHI/IH
THIIOTE3EI 110 MMPOBCPKE MPABHUIIbHOCTU BBICKA3bIBACMBIX CY)KILGHI/If/'I;

MPUOOPETEHHUE OIBITA IO IIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKHX YKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 X0 JIOM
polecca, CaMOCTOSATEIbHO TPOrHO3UPOBATh €T0 Pe3yNabTaT, (popMynrpoBaTh 0OOOIIEHHS U BBIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHOTO OMBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOJEJIaHHOM padoTe;

Pabomoiui c unghopmayueit

1.

YMEHHUEM BbIOUPATh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATh UH (POPMALIMIO PA3IMYHBIX BUAOB U (GOPM IPECTABICHHUS, TOIY4YaEMYIO U3 Pa3HbIX
HCTOYHUKOB (HAY4HOIOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO COJIEp KaHUsl, CIIPaBOYHbIE TTOcOOUsI, pecypchl IHTepHeTa);

YMCHHUEM IIPUMCHATDH PA3JIMYHBIC MCTOABI U 3aIIPOCHI ITPU 11O UCKE U 0T60pe I/IHq)OpMaI_II/II/I " COOTBETCTBYIOIIUX NAHHBIX, HeO6XO)II/IMBIX JJI
BBITIOJTHCHU A y‘~I€6HI:vIX 1 MO3HABATCJIIbHBIX 3aJa4 onpenenéHHoro THIIA, HpI/IO6p€T€HI/I€ OIIBITA B 00JIACTU KCITOJIL30BaHUS I/IH(i)OpMaIII/IOHHO'
KOMMYHHKATHUBHBIX TCXHOJ'IOFI/II\/’I, OBJIaAICHUC Ky.]'ILTypOfI AKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

YMEHHUEM HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce y4eOHOH U UCClIeI0BATENbCKON AeSITeNbHOCTH HHPOPMALIUIO O BIUSIHUN
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY>KaIOIEH MPUPOTHON CpEJIbl;

Ynueepcaﬂbubmu KOMMYHUKAMUGHbBIMU oeiicmeuamu

1.

YMCHHEM 3a/1aBaTh BOIIPOCHL (B X0J€ aquajiora W/ WA IlI/ICKyCCI/II/I) o CylieCTBYy 06CY)KI[8.CMOI>1 TCMBI, (I)OpMy.TII/IpOBaTB CBOM NPCAJIOKCHUA
OTHOCHUTCIIBHO BBIITOJTHCHHUA HpC}IHO)KGHHOffI 3aJa4u,

pUOOpETEeHUE ONbITa IPE3EHTALINH PE3YIbTATOB BBHIIIOJHEHUS XUMUYECKOTO SKCIIEpUMEHTa (J1abOpaTOPHOTO OIBITA, IAOOPATOPHON pabOTHI IO
WCCIIETOBAaHHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMU MO3HABATENIBLHOM U UCCIIEI0BATENBCKOM N€ATEIbHOCTH IPU PEILIEHUH BO3HUKAIOLIIX
po0GJieM Ha OCHOBE Y4€Ta 0OLIMX UHTEPECOB U COIIACOBAaHUS MO3ULMNA (00CYKIeHHs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI» H JI.);



Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1.

2.

YMEHHEM CaMOCTOSITEIIBHO ONPEACTATH IeNN ACSITeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBAThH U MPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JESTENIbHOCTD, BEIOMpATh Hanboee 3eKTUBHBIE CIIOCOOBI pelIeHUs] yueOHBIX U MMO3HABATENIbHBIX 33/1a4,
KOPPEKTHPOBAThH MPEIJI0KEHHBINA aITOPUTM JACHCTBUN TIPH BBHITIOJHEHUH 33/IaHUN C YIETOM TMOTYyYSHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaX — BEIECTBAX U PEaKIMSIX;

YMEHHUEM HMCII0JIB30BAaTh U aHAJIM3UPOBATh KOHTCKCTEI, IIPpEJIaracMbI€ B YCIIOBUH SaHaHHﬁ.

[IpenmeTHbIE pe3ynbTaTHI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOCHHUIO 0053aTeILHOT0 COIEPKaHNUs, YCTAHOBICHHOTO JIaHHOM MPUMEPHOI paboyeil mporpamMMmo,
BBIJICTISIIOT: OCBOCHHBIC 00YJAIOIIMMHUCS HAyYHBIC 3HAHUS, YMEHHS U CTIOCOOBI JICUCTBUMN, CTICIIU(PUISCKUE IS TPSIMET HOM 00J1aCTH «XUMUS», BUJIBI
JEeSTeIbHOCTH T10 MOJTYYSHHIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPEOoOPa30BaAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYAI[HX.

Hpe,Z[MeTHHe pPE3YyIbTaThl HPCACTABJICHBI 110 T'OAaAM 06y‘~ICHI/IH " OTpaXXaroT C(bOpMI/IpOBaHHOCTB y 06y11a101111/1xc51 CJICAYHOHIUX YMCHHﬁZ

8 KIIACC

1.

PAackpvieams CMbICII OCHOBHBIX XMMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XUMUUYECKHUI 3]IEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH,
BaJICHTHOCTb, OTHOCHUTENbHAs aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS. MAacCa, MacCOBast A0Sl XMMUYECKOTO
3JIEMEHTa, MOJIIPHBIN 00bEM, OKCU, KUCII0Ta, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEILHOCTD, CTETNIEHb OKUCIICHUS, XUMHUECKas peaKIus,
TEII0BOM 3P EeKT peakinu, KilacCupUKaLus peakuil, XAMIUUecKast CBsI3b, paCTBOP, MaccoBas J10JIsl BELIECTBA B PaCTBOPE;

UNTIOCMPUPOBAMs B3aUMOCBSA3b OCHOBHBIX XUMMUYECKUX MOHATHH (CM . 11 . 1) U IPUMEHATH 3TH MOHATHUS MPU ONMUCAHUU BEIECTB U UX
IIPEBPAILCHHUI;

UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (POPMYIT BEILIECTB U YPaBHEHUIN XUMUYECKUX PEAKIIUil;

onpeodenams BAIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETIEHb OKUCIICHUS DIEMEHTOB B OMHAPHBIX COCTUHEHUSX;
MIPUHA/IIEKHOCTH BEIIECTB K OMPEeIEHHOMY KJlaccy COeIUHEHHH 1o ¢popMyiaM; B XUMUYECKOH CBsI3U (KOBaJIEHTHAs! M HIOHHAs) B
HEOPraHUYECKUX COCAUHECHUSAX;

packpuvleams cmbica nepuoandeckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE IEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B IEPUOINYECKON crcTeMe; 3aKOHOB COXPaHEHHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUs, 3aKOHA ABOTaJp0; ONUCHIBAMb U XAPAKMePU308ams TAOINIHYIO (OPMY MEPHOIMUECKON CUCTEMbl XMMUYECKUX
AJIEMEHTOB: pa3iINyaTh MOHATUA «IJIaBHAs noArpynna (Arpynna)» u «rmodounas noarpynna (brpymnmna)y, masnsie u 6oJbIine

NEPUOJIbl; coomHocums 0003Ha4eHUs1, KOTOpble UMeroTces B Tabnuue «llepnonndeckas cucrema xumuueckux neMeHToB . Y. MenneneeBa» ¢



YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l si/ipa, o0lIee YUCIIO 3JEKTPOHOB U paclpeeieHue
UX T10 3JIEKTPOHHBIM CIIOSIM);

6. rraccupuyuposams XUMHUUECKUE FIIEMEHTHI; HCOPTAaHUYECKHE BEIIECTBA; XUMUYECKUE PEaKIUK (110 YACITY H COCTABY YYACTBYIOUIMX B
pEaKIy BEIIECTB, MO TEIIOBOMY 3D (DEKTY);

1. Xxapaxkmepuzosamsv (Onucviéams) 00IIME XUMUYECKNE CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAsl OIMCAHKUE IPUME paMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUUYECKUX PEAKIIHIA;

8. npocro3upoeantb CBOMCTBA BEIIECCTB B 3aBUCUMOCTH OT UX Ka4CCTBCHHOI'O COCTaBa; BO3BMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX TP BpaIIIGHI/If/'I B
Pa3JIMIHBIX YCIIOBUAX;

9. ewiuuCHAMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BELLIECTB; MAaCCOBYIO JIOJIF0 XMMUYECKOI'0 3JIeMEHTa 110 popmylie
COEJIMHEHMS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBO JUTh PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakluu;

10. npumensms OCHOBHBIC OIICpaliin MBICITUTEILHON JACATCIIBHOCTH — aHaJIn3 U CUHTEC3, CPABHCHUC, O606H.[CHI/IC, CHUCTCMAaTHU3aluLo,
KJIaCCI/I(l)I/IKaIII/IIO, BBIABJICHUC MMPUYNHHOCICACTBCHHBIX CBSI3CH — JJI1 U3YUCHU A CBOMCTB B€IICCTB U XUMHNYCCKHNX peaKHHfI; €CTCCTBCHHO-
HAaYYHbIC METOAbI ITO3HAHUS — Ha6J'IIO,I[eHI/I€, HU3MCPCHHUC, MOACIUPOBAHHUEC, SKCIICPUMCHT (peaanLIﬁ u MBICHCHHBIﬁ);

11. cnedosamsb npaBuIaM MOJB30BaHMS XMMUYECKOH IOCYA0H U Ja00paTOPHBIM 000pyI0BaHUEM, a TAKKe PaBUiIaM OOpaLIeHUs C BELLIECTBAMU B
COOTBETCTBUH C HHCTPYKIMSIMH IO BBIITOJIHEHUIO J1a00PaTOPHBIX XMMUUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BELLECTB
(BoZOpoOAa M KUCIIOPO/1a), IPUTOTOBICHUIO PACTBOPOB € OTpeIeIEHHON MacCcOBOM J0Jel paCTBOPEHHOTO BEILECTBA; INIAHUPOBATh U MPOBOJUTH
XUMHUYECKHE HKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUYEH U KUCIIOT C MOMOIIBIO MHIMKATOPOB (JJakMyC, (peHon(TaneunH,
METHJIOpaHX U JIp.).

9 KJIACC
1. packpwvieams cmbici OCHOBHBIX XMMUYECKHUX MOHATHIA: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJla, HOH, KATHOH, aHHUOH, IPOCTOE BEIECTBO,
CJIOKHO€E BELIECTBO, BAJICHTHOCTD, AIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PEaKLIHsl, XUMUYECKasl CBSI3b, TEIUIOBOM
3 dEKT peakuu, MoJIb, MOJISIPHBIM 00BEM, PACTBOP; SIEKTPOIUTHI, HEAIEKTPOIHUTHI, HIEKTPOIUTHUECKAS TUCCOLUAIINS, PEAKLIUU HOHHOTO
oOMeHa, 0OpaTuMble U HEOOPATUMBbIE pEaKLIUU, OKHCINTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAaHOBJICHHE, aJUIOTPOIHUs, aM(pOTEpHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs, HOHHAS, METAJNIMUECcKas ), KpUCTaNINUecKas peneTka,
KOPpO3Hs METAJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOU peakIuy, npeaenbHo gomyctumas ko nentpauus (IT1K);

2. unIoCmpupo6ams B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 11.1) M IPUMEHSATH 3TH MOHATHS IIPU OMMCAHUU BEILECTB U UX
MIPEBPAILECHHI;



10.

11.

12.

13.

ucnoivzoedamsb XUMAUUCCKYIO CUMBOJIUMKY JJIs1 COCTABJICHUA (bOpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHHﬁ;

onpeodenams BAICHTHOCTb U CTETIEHb OKUCIICHUS! XUMHUUECKUX HJIEMEHTOB B COSAMHEHUSAX PA3IUYHOTO COCTaBa; MPUHAIEKHOCTh BELIECTB K
ornpeAenéHHOMY KJacCcy COSAMHEHHH 1o popMysaM; B XUMUYECKON CBS3H (KOBaJICHTHAs, HOHHAs, METAJUTMUECKasi) B HEOPraHUYECKUX
COEMHEHUSX; 3apsi/l MOHA 110 XUMHUUECKOH (hopMyJie; XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COSIUHEHHM, THIT
KPUCTAJUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpwvleams cmbica iepuoandeckoro 3akona J[. 1. MenneneeBa u 1eMOHCTpUPOBATDH €TI0

MIOHUMAHHE: ONUCHIBAMb U XAPAKMepu306amsy TabIMUHYI0 (HOPMY MEPUOINIECKON CHUCTEMbl XUMHUECKUX JIEMEHTOB: PA3JIN4aTh MOHATHS
«rnaBHas noArpynmna (Arpymmna)» u «mobounas noarpymnna (bpymnmna)», Maneie u 60bIINE IEPUOBL; COOMHOCUMb 0003HAUCHUS, KOTOPBIE
MMEIOTCS B IEPUOIUYECKON TaOJIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsl s1pa,
o0111ee YnCIo 3JIEKTPOHOB U PACIPEICIICHUE UX 0 3JICKTPOHHBIM CJIO0SM); 00bsACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
3JIEMEHTOB M X COCAMHEHUH B IIPe/ieNiaX MaJIbIX MEPHUOO0B U IIIaBHBIX MOATPYII ¢ YIETOM CTPOCHHS UX aTOMOB;

Kaaccupuyupoeams XUMUUYECKUE FJIEMEHTbI; HEOPraHMYECKHE BEIIeCTBA; XUMUYECKHE peakuy (110 YUCIY M COCTAaBY y4acTBYIOLIUX B
peaKIy BEHIECTB, 10 TEIUIOBOMY 3 (EKTy, IO U3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUYECKUX IIEMEHTOB);

xapakmepuszoeanib (OHMCbIGCZWlb) O6HII/I€ XHMHYSCKHE CBOMCTBA BEIICCTB Pa3JIMYHBIX KJIACCOB, IMOATBEPKAAA OIMMCAHUC ITIPUME PaAMHU
MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKL[I/Iﬁ;

cocmaesiisiims YpaBHCHUSA SHCKTpOHI/ITPI‘IeCKOﬁ Jucconmranuu KUcjiorT, ImIea04Ye u COJ'ICI\/'I; IIOJIHBIC U COKpaHIéHHI:;Ie YpaBHCHHA peaKuHﬁ HOHHOTO
O6MeHa; YpaBHCHUA peaKHHﬁ, MOATBCPIKAAOIHNX CYIIICCTBOBAHNC TeHETUYECKOM CBS3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB;

packpvieamsb CYIIHOCTDb OKUCIIUTCIIbBHOBOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ OoCPpEACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THUX peaKI.[HfI;

NPOCHO3UPOBaMb CBONCTBA BEIIIECTB B 3aBUCUMOCTHU OT X CTPOCHHS; BOSMOXXHOCTH MPOTEKAHMS XUMUUECKHUX MPEBPAIICHUIN B Pa3TMUHBIX
YCIIOBHUSIX;

8bIYUCIAMb OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOIH0 XUMHUECKOT0 JIeMeHTa 1o (op MyJie
COEJIMHEHMSI; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUECKON peaKInu;

c1edosamy TpaBUIIaM TOJIb30BAHUS XMMHYECKOH MOCYI0i 1 1ab0paToOpHBIM 000pyI0OBaHUEM, a TAKXKe MpaBUiIaM OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKIIMSMH TIO BBIMTOJTHEHUIO JAOOPATOPHBIX XUMUYECKHUX OTBITOB IO TIOJYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

npo8ooUmMsb PEAKIUH, MOATBEPKAAIOININE KAYECTBEHHBIN CO CTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPU]L OPOMHUJI, UOTU]I,
kapOoHaT, gocdar, cunukar, cyabhaT, TMAPOKCUINOHBI, KATHOHBI aMMOHHS I MOHBI U3YUYEHHBIX METAIIJIOB, IPUCYTCTBYIOININE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;



14. npumensms OCHOBHBIE OTIEPAIIMH MBICIIUTEIBHON AESITETbHOCTH — aHAJINU3 U CUHTE3, CPaBHEHUE, 0000IIeHNEe, CUCTEMATU3alluIO, BBISIBJICHHE
MPUYUHHOCIIECTBEHHBIX CBSI3€M — JIJIsl U3y4YEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIMil; €CTECTBEHHOHAYUYHbBIE METO/IbI TO3HAHUS —
Ha0Jt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).

Coaep:xaHnue nporpaMmal
Xumus 8 kiaacc
(68 uyacos, 2 yaca B HeJeJII0)

HavaabHble NOHATHA U 3AKOHbI XUMHH

Tena u BemiectBa. CBoiicTBa BemiecTB. DTaOHHBIE (DM3MYECKHE CBOMCTBA BEIIECTB. MaTepuasibl U MaTepuaiioBeneHue. Pomb XxuMuu B
’KHM3HU COBpEMEHHOTro obiecTBa. OTHOIIEHHE 00IIEeCTBA K XUMUH: XeMobmIns 1 xeMopoOus.

Mertonbl u3ydenust xumuu. Habnonenue. DxcniepumenT. MonenupoBanue. Mojenn MaTepralibHbIe U 3HAKOBbIE WM CUMBOJIbHBIE.

I'a3bl. XKuakxoctu. TBEpable BemiecTBa. B3aumHble mepexojibl MEXJy arperaTHbIMH COCTOSHUSIMHM BEILECTBA: BO3rOHKa (CyOiaumanus) u
necyOnruManus, KOHACHcalus U UCTIapeHe, KpUCTAIIIN3alus U IJIaBJICHHE.

®usnueckue sBiaeHUsA. UucThle BellecTBa U cMecu. ['oMoreHHble M rereporeHHsle cMecu. CMmecu ra3o00pasHble, JKUAKHE U TBEPIbIE.
CriocoObl pa3/iesieHus: CMeceil: meperoHka, Wik JUCTHIUISALUS, OTCTauBaHue, PUIbTPOBaHKE, KPUCTAJUIM3ALIMS WM BblllapuBaHue. Xpomarorpadus.
[TpumeHeHHe 3TUX c11OCOO0B B TaOOPaTOPHOI MPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XuMuyeckue 3JaeMeHTbl. ATOMbI U MoJieKyidbl. lIpocTble M crokHble BellecTBa. AJUIOTPOIMsS Ha mpuMepe Kuciopoaa. OCHOBHbIE
II0JIOKEHHSL aTOMHO - MOJIEKYJISIpPHOTO yueHUs. MloHbl. BenjecTBa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haku (CHMBOJBI) XHMHUYECKUX 3JeMeHTOB. MHpopmanus, KOTOpyl0 HECYT 3HAKM XUMHYECKMX JJIEMEHTOB. DTHUMOJIOTHS Ha3BaHUM
HEKOTOPbIX XUMHUYECKUX »dSJeMeHTOB. Ilepmomuueckass Ttabmuna xumudeckux osiemeHToB J[. WM. MenzaeneeBa: KOPOTKONEPUOIHBIH H
JUIMHHONIEpUOAHBIN BapuaHThl. [leproas! u rpynnel. ['maBHas u no6ouyHas noarpynmnsl, win A- u b-rpynnsl. OTHOCHTENbHASI aTOMHASI Macca.

Xumnueckue Gopmynsl. Manekcsl n xkodddunuentsl. OTHOCUTENbHAS MOJEKYIsipHas Macca. MaccoBast 07l XUMHUYECKOTO 3JIEMEHTa B
coequHeHnu. Mudopmaiys, KOTOpyto HECyT XUMU4eCKHe (popMyIIbl.

BanentHocts. CTpyKkTypHBIE (DOpMYNbl. XUMHYECKHE 3JIEMEHTHI C IOCTOSIHHOM M TEepeMEeHHOH BaJleHTHOCTHbIO. BrIBOA dopMyIbl
COEMHEHMS MO BajleHTHOCTU. Ompe/esieHrne BaAIGHTHOCTH XMMHUECKOro 3JieMeHTa 1o gopmyse BemectBa. CocTaBieHne Ha3BaHUN COEAMHEHMIH,
COCTOSIIIMX U3 ABYX XUMHUYECKHX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBa BELIECTB.

XHWMHUYECKUE peaknHnH. PeareHTsl W NpoAyKThl peakiuu. [Ipu3HAKM XUMHUYECKHX peaklUMil. YCIOBHsS UX NPOTEKAHUS W INPEKpPAIEHUS.
Peakuuu ropenus. DK30TEpPMUYECKUE U SHAOTEPMUUECKHUE PEAKIIMH.



3aKOH COXpaHEHHUs MacChl BEIIECTB. XWMHYECKHE ypaBHeHHUs. CocCTaBiIeHHWE XMMHYECKUX ypaBHeHUU. MHdopmarus, KOTOpyr HECET
XUMHUYECKOE YpaBHEHHUE.
Kiaccudukanmss XuMUYECKUX peakKIuil M0 COCTaBy M YMCIy PEareHTOB U MPOAYKTOB. THITBI XUMHUYECKHUX peakiuid. Peakuuu coenuHeHus,
pasnokeHus, 3aMeleHus 1 oomena. Karanuzaropsl U Kataaus.
IIpakTnyeckne padoThl
1. 3HAKOMCTBO C JIabopaTOpHBIM 000pyAoBaHueM. [IpaBuiia TEXHUKH OE30MaCHOCTH MPHU padOTe B KAOMHETE XUMHUH.
2. AHaJIN3 MOYBBI
Ba:xHeiinue npeacraBuTe/ M Heopranmyeckux BemecTB. KojimuecTBeHHbIe OTHOIIEHUSI B XUMHH
Cocras Bo3ayxa. [lonsatre 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3ayxa. Pacuér o0bEMa KOMIIOHEHTa
ra3oBOM CMECH 110 €ro 00bEMHOI 10J1¢ M HA00OPOT.
Kucnopoza. O3on. ITonyduenune kuciaopoaa. CoOupanue u pacro3HaBaHHUE KHCIOPO1a. XUMHUYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOICHUCTBHE C
MeTaulaMM, HEMETaJIaMH U CIIOKHBIMU BerecTBaMu. IIpumenenue kuciopoja. Kpyroropot kuciopojia B IpUpo/Ie.
Oxkcunpl. O6pazoBanue Ha3BaHUN OKCHIOB 0 UX Gopmyrnam. CocraBieHue GopMys OKCUIOB MO UX Ha3BaHUsM. [IpencTaBuTenn OKCUIOB:
BOJIa M YTJICKUCIIBIN T'a3, HEraméHas u3BecCThb.
Bonopoa B mpupojie. ®Pusnueckue 1 XMMUUECKHE CBOMCTBA BOJIOPO/Ia, €0 MOJIyUYeHUE U TPUMEHEHUE.
Kucnotsl, ux coctaB u knaccupukanus. Maaukatopsr. Tabmuma pactBopumoctr. CostHast U CepHAs KHCIIOTHI, X CBOMCTBA U
MIPUMEHEHHE.
Conu, ux coctaB 1 Ha3BaHusl. PacTtBopumocTs coseil B Boze. [IpencraBurenu coneid: XxJiopul HaTpusi, KapOoHaT HaTpusl, pocdaT KanbLus.
[TocTostnHas ABoraapo. Konmnuectso Bemectsa. Monb. MonsipHas macca. KpaTHble eIMHULIBI U3MEPEHUS KOJIMYECTBA BELIECTBA —
MUJIJIUMOJIb U KUJIOMOJIb, MUJUIMMOJISIPHAS. M KWJIOMOJIIPHAs: MacChl BEIIECTBA.
Pacuérpl ¢ HCTIOIb30BAHUEM TTOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJIAPHAS MAcCay, «IIOCTOSTHHAS ABOTapoy.
3akoH ABorajipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTh OJIHOT'O T'a3a Mo IPYyroMy.
KpatHble e TMHUITBI H3MEPEHHUS — MUJUTUMOJIIPHBIA U KUJIOMOJISPHBIA 00beMbI Ta3000pa3HbBIX BEIICCTB.
Pacuérel ¢ ucnonb30oBaHWEM TIOHATHH «KOJMYECTBO BEIIECTBA», «MOJIApHAs Macca», «MOJISIPHBI 00BEM Ta30By», «IOCTOSHHAS
ABoraapoy.
Pacuérsl ¢ uconp30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY», «MOJIIPHASI MAcCay, «MOJIIPHBIN 00BEM Ta30By», «IUCIO ABOTAAPO».
I'unpocdepa. KpyroBopoT Boasl B mpupoae. Pusndeckre U XMMHUUECKHUEe CBOMCTBA BOJIbI: B3aUMOJIEHCTBHE C OKCUIAMH.
OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHMI B Boje. VI3MeHEHHe OKpacKu MHJMKATOpOB B IeNnouHou cpene. IIpeacraBurenu
IIEJI0OYEH: THAPOKCUIBI HATPHUS, KAJIUS U KAJIBITHS.
PactBopurens u pactBopéHHoe BemiecTBo. PactBopel. PactBopenue. ['maparsl. MaccoBas 10is pacTBOPEHHOTO BewiecTa. Pacuérsl,
CBSI3aHHBIE C UCITOJIb30BAHUEM MOHSITHUS «MACCOBAs JIOJISI PACTBOPEHHOTO BEIIECTBAY.

JlaGopaTopHbie ONBITHI



1.ITomyTHEHNE U3BECTKOBOM BOIbI IIPH MPOITYCKAHUU YTIIEKUCIOTO raza
2.Pacrio3HaBaHue KUCIOT MHAUKATOPAMH.
3.M3meHeHnne okpacku HHIMKATOPOB B IIETIOYHOM cperie.
4.03HaKoOMJIEHUE C IpernapaTaMHi JOMAalllHEHd WM IIKOJIbHOW alTeYKH — PacTBOpPaMM IMEPOKCHJA BOJIOPOJAA, CIUPTOBOM HACTOMKH
MoJa U HAILIATBIPHOTO CIIUPTA.
IIpakTuyeckune padoTsl
3.Ilomyuenue, cobupanue 1 pacrio3HaBaHUE KHCIOPO/a.
4.1TpuroroBiieHUE PACTBOPOB COJIEM C UX 3aJIaHHOW MacCOBOM JOJIEM.
OcHoBHbIE KJIacChl HeOPraHu4yecknx coequHennii O0o0IeHe cBeICHUH 00 OKCcHUIaX, X KiacCu(UKaIUY, HA3BaHUAX U
cBoiicTBax. CiocoObl MOTY4EHUS] OKCHJIOB.
OcHoBanusl, uX KiaccuuKalys, Ha3BaHUsI U CBOWCTBA. B3aumoeiicTBre ¢ KUCI0TaMu, KUCIOTHBIMHA OKCHJIaMU U colisiMU. Pasznoxkenue
HEpacCTBOPUMBIX OCHOBaHUN. CTIOCOOBI OJYYEeHUSI OCHOBAHUH.
Kucnotel, ux kmaccudukanuss u HazBanug. OOmIMEe XHUMUYECKHE CBOICTBa KHUCIOT. B3ammoneicTBHE KHUCIOT € METaUlaMHu.
DIIEKTPOXUMUYECKUI PsiJl HANIPSOKCHUH MeTallIoB. B3anmoieiicTBUe KUCIIOT ¢ OKCHJIAMHU METaJIIOB.
B3anmopneiicTBue KHCIOT C OCHOBAHMSIMHM — pEaklUs HeUTpain3auuu. B3aumonencTBue KHUCIOT C COJISIMH. [Tonyuyenue
OECKUCITOPOTHBIX
1 KHCIIOPOJCOAEPHKAIINX KUCIOT.
Conu, ux xiaccudukanus u cBoiicTsa. Bzaumoseiictsue coneii ¢ MmetamuiaMu, 0COOEHHOCTH 3TUX peakuuid. BzaumopeiicTeue comneit ¢
COJISIMM.
I'enernueckue psapl MeTamia 1 HeMetaiia. [ eHeTndeckas CBsI3b MEXKy KJIaCCaMU HEOPTaHUYECKUX BEIIECTB.
JlabopaTopHble ONBITHI
5.B3aumMoeiicTBie OKCHIA KaJIbIUI C BOIOM.
6.[TomyTHEHUE U3BECTKOBOM BOIBI.
7.Peakuusi HEUTpaIU3alyu.
8.B3aumoieiicTBHE KUCIOT C METaJlIaMHu.
9.B3aumo1eliCTBHE KUCIIOT C COJISIMH.
10.0O3HaKOMIICHHE C KOJIICKITUEH COJICH.
11..B3aumoeiicTBUE COJIEH C COMSAMHU.
IIpakTuyeckue padoTbl
5.Pemienne skcriepuMeHTANBHBIX 33/1a4.
Iepuoauyeckuii 3akon u [lepuoanyeckasi cucreMa XMMHUYECKHUX 3JIEMEHTOB
. . MenaeJieeBa 4 CTPOECHHE aTOMa



EcTecTBeHHBIE CEMENCTBA XUMUYECKHUX HIIEMEHTOB: HIEJIOYHBIEC U IE€JI0YHO3EMEeNIbHbIE METAILIbl, TaJOTeHbl, HHEPTHBIE (OJIaropoaHbIe)
ra3el. AMpoTepHOCTh. AM(DOTEPHBIE OKCHUIBI U THIPOKCH IBI. KOMITIIEKCHBIE COMH.
Ortkpeitue . . MenaeneesbiM [leproanueckoro 3akoHa u co3nanue UM [lepuoanyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB.
AToMBI Kak ¢opMa CYIIECTBOBAHHMS XMMHYECKHX 3JeMeHTOB. OCHOBHBIC CBEJEHHUS O CTPOCHHMHM aTOMOB. J[oKa3zaTenbcTBa CIOXKHOCTH
ctpoenus aromoB. OnbIThl Pezepdopaa. [Inanerapnas Moaens cTpoeHus: aToMa.
CocTtaB aTOMHBIX $A€p: HPOTOHBI, HEHUTpoHBL. OTHOCUTENbHAas aTOMHAs Macca. B3auMOCBsA3b MOHATUH <«TIPOTOHY», «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAsI Maccay.
Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aToMoB XxuMuueckux 3yieMeHTOB NeNe 1-20. [lonsitme o 3aBeplieHHOM
3JIEKTPOHHOM YpPOBHE.
N3otomnbr. ®usnyeckuii cMmbica cumBoiuku [lepuoandeckoit cuctemol. CoBpemenHast popmynupoBka Ileproanyeckoro 3akona. M3menenus
CBOWMCTB 3JIEMEHTOB B IIEpUOAAX U IPYIIaX, Kak QYHKIHS CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTHUKa 3JIEMEHTAa-METAJJIA U AJIEMEHTa-HEMETAILIA 10 UX MOJ0XKeHUI0 B [lepuoanyueckoil cucreme Xxumuueckux sneMmentoB /. U.
Menneneena.

JdeMoHcTpauuu
. Paznuynbie popMbl TAOIUIl IEPUOAUUECKOIN CUCTEMBI.
e MogenupoBanue nocrpoenus [lepuonuueckoii cucremsl 1. 1. Menaeneena.
. Mojenu aTOMOB XUMUYECKHUX 3JIEMEHTOB.
. Mopenu aToMOB 3JIeMeHTOB 1—3-T0 TIepro10B

XuMnueckas cBsizb. OKHCJINTENTbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUT

HonHnas xumuueckas cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMM METaUIOB U HeMeTaJu1oB. CxeMbl 00pa30BaHMs MOHHOW CBSI3U Uil OMHAPHBIX
coequHeHni. loHHBIE KpUCTAUIMUECKHE PEIETKN U (PU3NYECKHE CBOMCTBA BEIIECTB C 3TUM TUIIOM pemérok. [lonsTie o popMynpHON enuHuIe
BELIECTBA.

KoBanentHass xumuueckas CBs3b. OJEKTPOHHbIE U CTPYKTypHbIe (GopMmyinbl. KoBajgeHTHas HemnossipHas cBsi3b. CxeMbl 00pa3zoBaHUs
KOBQJIEHTHOM CBSA3M AJs1 OMHApHBIX COelMHEHMH. MOJEKyIspHble U aTOMHbIE KPUCTAJUINYECKHE PEIIETKU, U CBOIMCTBA BEIIECTB C 3TUM TUIIOM
pEUIETOK.

DNEeKTPOOTPUIIATEILHOCTh. Psifi anmekTpoorpuniaresbHOCTH. KoBaneHTHas mojsipHas XuMudeckas cBs3b. Jumonb. CxeMbl oOpa3oBaHUS
KOBAJIEHTHON TOJISIPHOW CBS3M Ul OMHAPHBIX COeNMHEHHNA. MOJeKyIsIpHble U aTOMHbBIE KPUCTAIMUECKUE PEIIETKH, CBOWCTBA BEIIECTB C ATUM
TUIIOM PEILIETOK.

Metannnueckas XUMUYECKas CBA3b M METAJNIMYECKasl Kpucrajindeckas pemérka. CBolcTBa BEIIECTB C 3TUM TUIIOM pem€Tok. EnnHas
MIPUPOJA XUMUYECKUX CBSI3EH.

Crenenp okucieHus. CpaBHEeHHE CTENICHM OKHMCJICHUS M BalleHTHOCTH. [IpaBumiia pacuéra cTeneHeil okucieHus no GopmyiaaM XMMAYECKUX
COECIMHEHU.



OKHCINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKIuu. OHpe,HeJ'ICHI/IC CTEIIEHEH OKHCIICHUSA JJI1 3JIEMECHTOB, o6pa3yfoumx BCIICCTBA Pa3HBIX
KjaaccoB. Peakupy HOHHOIO oOMEHAa ¥ OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIE pC€aKuuu. Oxucnurellb u BOCCTAaHOBUTCIIb, OKHCIICHHC U
BoccraHoBjeHUe. CocTaBiieHUE ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MECTOJOM 3JICKTPOHHOI'O OajaHca.

JleMoHCTpanuu
. Buneo ¢hparmenTs! u cinaiiapl « loHHasS XUMUYECKasi CBS3b ».
o Komnnekius BemecTB ¢ HOHHOM XMMHYSCKOM CBA3BIO.
. Mojenu NOHHBIX KPUCTAIIIMYECKUX PEIIETOK.
. BuneodparmenTsl u cnaiiapl «KoBaleHTHAIXUMHYECKAS CBS3bY.
. Kosnnekius BeniecTs MOJEKYJISPHOTO 1 aTOMHOI'O CTPOEHHUS.
. Mojenu MOJIEKYISIPHBIX U aTOMHBIX KPUCTALIMYECKUX PEIIETOK.
. BuneodparmenTs! 1 ciaiapl «MeTamnyecKass XUMUYECKasi CBS3hY.
. Konnexknus «MeTajibl U CILIaBBD).
. B3auMopeiicTBre IMHKA ¢ CEPOM, COSTHOM KUCI0TOH, Xaopuaom meau (II).
. ['openne marnus.

. B3aumoneiicTBre XJIOPHOM M CEPOBOAOPOIHOM BOIBI.
JlaGopaTopHbie ONBITHI
N3rotoBnenune Moaenu, WIUTIOCTPUPYIOLIEH CBOWCTBA METAIIIMYECKON CBS3H
Copaeprxanue nporpaMmbl
Xumust 9 kjaace
(66 uacos, 2 yaca B HeJeJII0)
IToBTOpeHue u 00001eHHE CBEEHNI MO Kypcy 8 kiacca

bunapurie coenunenns. OKCUIBI coneo0pa3yrolme u Hecoyieoopasyromue. [ uapokcuapl: ocHOBaHUs, aMm(poTepHbIe, KUCIOThL. Cpennue,
KHCITbIE, OCHOBHBIE COJIU.

O0o001IeHre CBEACHH 0 XUMUYECKUX peakiusaxX. Kiaccupukanus XHMHYECKAX PEaKIUN 10 Pa3IMIHBIM OCHOBAHHSIM: COCTaBY U YHCITY
pearupyomux 1 00pa3yonxcs BelecTB, TeIIoBOMY 3G (HeKTy, HapaBIeHUIO, U3MEHEHHIO CTETIEHEH OKUCIIEHUS 2IEMEHTOB, 00pa3yIOIINX
pearupyroiie BenecTna, (hase, NCIoIb30BaHNI0 KaTalln3aTopa.

[ToHsITHE O CKOPOCTH XUMHUYECKOM peaknuu. DaKkTOpsI, BIHSIONIHE HA CKOPOCTh XUMUYECKHIX PEAKIIHIi: MPUPOa pearnpyromnuX BEIIeCTs,
WX KOHIIGHTpAIIUs, TEMIIepaTypa, oMb CONPUKOCHOBEHUS, HATMUKE KaTtaiau3aTopa. Katamus.

JdemMoHcTpauuu
e O3HakoMIIeHHUE C KOJUIEKIIUSIMHU METAJUIOB U HEMETAJUIOB.
e O3HakoOMIIEHHUE C KOJUICKIHSIMH OKCHJIOB, KHCIIOT U COJICH.
e 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM peakluy OT MPUPO/IbI PEarupyOIINUX BEIIECTB.
e 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM peakIiy OT KOHI[EHTPAIIUU PearupyIONIiX BEIeCTB.



e 3aBUCHUMOCTbH CKOPOCTH XHMHUYECKON Peakuy OT IUIOIIA !
CONPUKOCHOBEHUS PEArupyroInX BEIIECTB («KUIISAIIUI CIION»).
e 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOI peakluu OT TEMIIEPATyphbl pearupyroiinux BEIecTB.
JlabopaTropHble ONBITHI

1. Peakuusi HeHTpaIu3aluu.
2. PaznosxeHue mepoKcuaa BOAOPOIa C MOMOIIBIO KaTaaa3bl KapTodes

XuMH4YeCKHe Peakii B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTHE 00 PIEKTPOIUTUYECKON JUCCOIMAITUN. DICKTPOIUTHI M HEIJIEKTPOJIUTHI. MEXaHU3M JUCCOIMAIIMH JICKTPOIUTOB C Pa3INYHBIM
xapakTepoMm cBsizu. CTENeHb AEKTPOTUTHIECKOM aucconnannu. CHIbHBIC U C1a0ble JIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHUH IEKTPOJIMTHYCCKON nuccornmanuu. Kiaccudukanys HOHOB 1 UX CBOMCTBA. KHCIIOTBI, OCHOBaHUS U COJIH
KaK 3JICKTPOJIUTHL. VX kmaccudukanus u TuCCOHaIus.

OO01mMe XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH MHIUKATOPOB, B3aUMOJICHCTBHUE C METa/UIaMH, OKCHJIAaMH U THAPOKCUIAMHU
METaJIOB U COJISIMU. MOJNIEKYIIsIpHBIC U HOHHBIE (TTOJIHBIEC U COKPAIIEHHBIC) YPABHEHUSI PEaKIIUi.
XUMUYECKUN CMBICIT COKPAILIEHHBIX YPAaBHEHUH. Y CJIOBUS MPOTEKAHUS PEAKIIMI MEXy SJIEKTPOJUTAMU J0 KOHIIA. Psii akTHBHOCTH METAJLIIOB.

OOmue XMMUYECKHE CBOMCTBA IEI0YCH: B3aMMOJACHCTBHE C KHCIOTAMH, OKCHUJAMH HEMETAJUIOB, coysiMu. OOIpe XUMHYSCKUE
CBOMCTBA HEPACTBOPUMBIX OCHOBaHUI: B3aUMOJICUCTBHUE C KUCIOTaMHU, PA3I0KEHHUE MPY HATPEBaHUH.

OO0mue XUMHUYECKHE CBOWCTBA CPEIHHUX COJEi: B3aUMOJEHCTBUE C KHCIOTaMH, IIEJI0YaMH, CONSIMH U MeTalulaMH. B3ammopeiicTue
KHUCJIBIX COJIEH CO IIEIIOYaAMH.

['unponu3, kak 0OMeHHOE B3aUMOJICHCTBUE coyieil ¢ BOAOM. ['MApOIU3 COMM CHIILHOTO OCHOBAaHMS U C1a0o0i KUCIOTHL. ['uaponus conu
caboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHHUM, OKCHJIOB U COJIEM B CBETE€ TEOPUU DJIEKTPOJIUTUYECKONW JUCCOIMAIMU U OKHUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.
JlaGopaTopHble ONBITHI.
3.M3MeHEeHHE OKpacKu HHIMKATOPOB B KHCIIOTHOM cpejie.
4 Peakiusi HEUTpanM3aIly pacTBopa METOYH PA3TUIHBIMU KUCIOTaMH.
5. B3auMopericTBHe KHCIOT C METaJUIaMH.
6.KauecTBeHHas peakius Ha KapOOHAT-HUOH.
7.KadyecTBeHHas1 peakiiys Ha XJIOPHU/I - WK CYJIb(aT-NOHBI
8.M3MeHeHne oKpacku HHIMKATOPOB B IIETIOYHOM cperie.
9.B3anMo/IeHiCTBHUE MEIOYCH C YTIICKUCIIBIM Ta30M.



IIpakTnyeckne padoThl
1. CBoiicTBa KUCJIOT, OCHOBaHUH, OKCUIOB U COJICH B CBETE TEOPUU IIEKTPOJUTUUECKON JUCCOLMAIIMN U OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIX PEAKLIUN
HemeTtanuibl 1 UX COeAMHEHUS

CrpoeHue atroMOB HeMETauIOB M MX nosnoxeHue B llepuogmueckoit cucreme. Psn snekrpoorpunarensHocTd. Kpucramimueckue
pPEMIETKM HEMETAJUIOB — MPOCTHIX BEIIECTB. AJuioTponus U €€ npuunHbl. Gusznueckue cBoiicTBa HeMeTamioB. O0IIMe XUMUUECKHE CBOMCTBA
HEMETAJUIOB: OKUCIIUTENIbHBIE 1 BOCCTAHOBUTEIIbHBIE.

["asiorensl, cTpoeHrEe UX aTOMOB M MOJIeKyJl. DU3NYECKHe U XUMHYECKHE CBOMCTBA TajJlOT€HOB. 3AKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB
rajJjioreHoB B 3aBUCHUMOCTU OT WX MosiokeHus B Ilepumonnueckoii cucreme. HaxoxaeHue rajoreHoB B MPUPOJIE U UX MOIyYEHUE. 3HAUCHHE U
MIPUMEHEHUE TaJIOr€HOB.

["anoreHoBOOPO/IBI M COOTBETCTBYIOIIME MM KHCIIOTHI: IJIaBUKOBAs, COJsSHas, OPOMOBOAOPOIHAS, MOJOBOJOPOJHAs. [ ajmoreHuabl.
KauecTBeHHbIC peakiy Ha rajJoreHu1-uoHbl. [I[puMenenre coeIMHEHUI TajJOreHOB U X OMOJIOTUYECKas POJib.

O6mmas xapaktepucTtika neMeHToB VIA-rpynmnel. Cepa B npupoze u €€ noixydeHue. AIoTponHble MOAU(UKAIINK Cephl U UX CBOMCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOJOpOI: CTpPOCHHE MOJIEKYNbI, (pU3MYECKHe W XUMHUYECKHE CBOWCTBA, MONy4YeHHEe U 3HaueHue. CepoBOIOpOAHAS KHCIOTA.
Cynbduabl u ux 3Ha4eHue. JIFOMHHODOPEL.

Okxkcup cepsl (IV), cepaucras kucnora, cyiabhuthl. KauyecTBeHHas peakiuus Ha CyiIb(GUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdarsl. Kpucramioruaparel. KauectBeHHas peakius Ha Cyiab(haT-nuoH.

CepHast KHCIIOTa - CHJIBHBIA 21eKTpoiuT. CBOHCTBA pa30aBiICHHON CEPHOM KUCIOTHI, KaK THUIHYHON KHCIOTHI: B3aUMOJICHCTBHUE C
MeTaJUlaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHJAMH, OCHOBAHUSMH M aM(OTEPHBIMH THIPOKCHUIAMHU, cosiMu. KadecTBeHHas peakuusi Ha
Cyib(aT-uoH.

OOmas xapakTepUCTHUKA 3JIEMEHTOB VA-Tpynmbl. A30T, CTpPOCHHE aToMa U MOJIEKyJbl. Du3nyeckre W XWMHUUYECKHE CBOMCTBA M
MPUMEHEHHE a30Ta. A30T B MPUPOJIE U €r0 OMOJIOTHYECKas pOib.

AMMHaK, CTpOEHHE MOJIEKYJIbl U (PU3WYECKHE CBOMCTBA. AMMHauyHas BOJA, HAIIATBIPHBIA CHOUPT, THApAT amMmuaka. JloHOpHO -
aKILETITOPHBIM MeXaHu3M 00pa3oBaHUs KaTHMOHAa aMMOHHUA. BoccTaHoBHTeNnbHBIE CBOWCTBAa amMMmuaka. ColM aMMOHHUS U HUX TPUMEHEHHE.
KauecTBeHHas peakuus Ha KATHOH aMMOHHS.

Okcuapl a30Ta: HECOJICOOPA3YIOIIME U KUCIOTHBIE. A30THCTas KHUCIOTa M HUTPHUTHL. A30THas KHCIIOTa, €€ TMOJydeHHUE W CBOMCTBA.
Hurpartsr.

®docdop, crpoerne atoma u autorponus. Dochuapl. Pochun. Oxcun dhocdhopa(V) u oprodocdopuas kucnora. Docharer. DochopHbIe
ynoopenusi. THCEKTUITUIBI.

OO0mras xapakTepucTUKa MeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX BEIIECTB M COSUHEHUN B 3aBUCUMOCTH OT
MOJIO’KEHUs 1eMeHTOB B [leproauueckoii cucteme. Yriepol. AIOTpOIHbIE MOTUBUKALINN: anMa3, TpaduT. AMOpGHBIN YIIepoa U ero copra:
caka, aKTUBHPOBAHHBIN Yrojb. AncopOrus. XuMuueckrue cBoicTBa yriaepoaa. Kokcoxumuueckoe npou3BoACTBO U €ro npoaykius. Kapouas.



Oxkcua yriepoaa(Il): ctpoenne Monexyibl, mojiydeHue u ero cBoictsa. Oxcup yriepoaa(IV): crpoeHue MoJIeKysbl, OJYYCHUE U €TO
cBoiicTBa. YronbpHas kuciota. Conu yroiabHOW KHCIOTHI: KapOOHATHI U ruApokapOoHaTel. TexHudeckas v MUIieBast coja.

Heopranuueckue M OpraHuyeckue BELIECTBA. YTJIEBOAOPOAbl. XHUMHUYECKOE€ CTPOCHHE OPraHMYeCKUX BEIIECTB, KaK MOPSI0K
COCIMHEHUSI aTOMOB B MOJIEKYJIE M0 BaJICHTHOCTH.

MertaHn, 3TaH, Kak MpeaeiabHble YIIIEBOAOPObl. DTUJICH W alleTWJIEH, KaK HempeaeNbHble (HEeHACHIEHHbIE) yrieBogopoabl. ['opeHue
yrieBoopoaoB. KauecTBeHHbIE peakIIuu Ha HEMpPeIeIbHbIE COSIUHEHUS.

OTUJIOBBIN CIHUPT, €ro IMOJIydeHUe, NMpUMEHeHHe U (usnonoruyeckoe naercteue. Tpéxaromuelii cnupT riauuepud. KauecrBenHas
peakuus Ha MHOTOATOMHBIE CIIUPTHL. YKCYCHAsI - IPEICTABUTENb KJIacca KapOOHOBBIX KHCIIOT.

Kpewmuuii, ctpoenue ero atoma u coiictBa. Kpemunii B mpuposae. Cununuast u cuiad. Okeun kpemuusi(1Y). KpemuueBast kucnora u eé
COJIU.

[Tpou3BoaCTBO cTekia U ieMeHTa. [IpoayKius CUIMKaTHONW TPOMBIIIICHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasuc.
OnTryeckoe BOJIOKHO.

Hewmeramnsl B mpupozae. OpakunoHHas meperoHka *HUAKOTO BO3AyXa KaK CIOCO0 MOJIyuYeHHUs KUCIOpoja, a3oTa, aproHa. [lomydenue
docdopa, kpeMHUs, XJT0pa, HOAA. DIESKTPOIU3 PACTBOPOB.

[Tomryuenue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIIOTUYECKAs CXeMa, METO/] KUIISIIETO CIOsI, IPUHIIUITBI TETNI000MEeHA, TPOTUBOTOKA
u nupkyisaaun. Oneym. [Iporu3BoACTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKas CXema.

IIpakTHyeckue padoTbl

2. VI3ydyeHue CBOMCTB CONSTHON KUCIIOTHI.

3.3yueHne CBOMCTB CEpHOM KHCIIOTHI.

4.IlonydyeHne aMMuaKa U U3y4€HUE €r0 CBOWCTB.

5.1losrydeHune yriieKuciioro ra3a u U3y4eHHe ero CBOMCTB.

MeTtaJuibl M UX COeIMHEHUS
[Tonoxenne meramwioB B [lepuogudeckoi cucreMe xumudeckux siaeMeHToB J[. M. MeHneneeBa, cTpoeHME HX aTOMOB M KPHCTAJIIOB.

Mertannuyeckas CBA3b M METAJNIMYECKasl KPUCTAIIMYECKas pemerka. DU3NYecKHe CBOMCTBA METAJUIOB: 3JEKTPO- M TEIUIONPOBOIHOCTD,
OTpakarollas CIoCOOHOCTh, MIIACTUYHOCTH. CIsIaBbl YEPHBIE U LIBETHBIE.
Meramibl Kak BOCCTAHOBUTEIU. DJIEKTPOXUMHUUECKUI psii HAaNpsbKeHU. BzanuMopaeiicTBue MeTauioB ¢ HEMeTallJlaMy, OKCUJIaMHU, KHCIIOTaMU,
COJIAMH. AJIFOMUHOTEPMHUS.
CrpoeHre aTOMOB U TPOCTBHIX BELIECTB IIETOYHBIX METAJUIOB. 3aBUCHUMOCTb (DM3NYECKUX U XMMUYECKHUX CBOMCTB IIETOYHBIX METAJUIOB OT
3apsAa0B sAep uxX aToMoB. OKCHUBI U TUAPOKCUIBI IEJIOYHBIX METAJUIOB, X MOJyYeHUE, CBOWCTBA, MpUMEHeHHe. BaskHele conu mea0uyHbIX
METaJJIOB, UX 3HaYEHUE B KUBOM U HEXKUBOU MPUPOJIE U B )KU3HU YETIOBEKA.



CtpoeHre aTOMOB U IIPOCTHIX BEIIECTB MIETOYHO3EMENbHBIX METANIOB. 3aBUCUMOCTh (PU3UYECKUX U XMMHUUYECKUX CBOMCTB LIEIOYHO3EMETbHBIX
METaJVIOB OT 3apsANOB sjiep UX aToMoB. OKCHABI U TUAPOKCUABI HICIOYHO3EMEIbHBIX METAJJIOB, UX MOJyY€HUE, CBOMCTBA U MPUMEHEHHE.
Baxxueiimue conu ménouHo - 3eMeNbHBIX METAJUIOB, MX 3HaYEHHE B MPUPOJE U XKU3HU dyenoBeka. KapOoHaTsl u ruipokapOOHAThI KaIbIIHSL.
XKéctkocTh BOABI: BpeMeHHas U mocTossHHas. CriocoObl ycTpaHeHUs] BpeMEHHON KECTKOCTH. CrocoObl yCTpaHEHUsI MOCTOSHHOM KECTKOCTH.
Honutel. CoenvHeHus: aliOMUHHUS B MpHpojae. XUMHUYECKHE CBOMCTBAa amoMuHHA. OCOOEHHOCTH OKCHUIA U THUAPOKCUAA ATIOMUHHUS Kak
amM(OTEepHBIX CoeMHEeHM. BaxxHeimme comu amoMunaus (XJI0pu, cyabdar).

OcobenHoctu cTpoeHHs aToma Jkernesa. JKene3o B npupoze. Baxneimme pyzasl xeneza. Oxkcuasl u ruapokcuabl xene3a(ll) u xemnesa(Ill). Conun

xene3a(ll) u sxxenesa(Ill). OGHapykeHHE HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHUE COSTMHECHUN Kele3a.

Koppo3us xumuueckas u 3eKTpoXuMudeckas. 3alura METaiioB OT KOppo3uu. MeTasuibl B IpUpo/ie: B CBOOOIHOM BHUJIE U B BUJIE COCAMHEHUN.

[Tonsitue o metamnypruu. YépHas u uBeTHas Metautyprus. [lupomerannyprus, THAPOMETAILTYPrUsl, SJIEKTpOMETAILTYprusi. JJloMeHHbIN mporuecc.

[lepepaboTka 4yryHa B CTaslb. DIEKTPOIN3 PACILIIABOB.

JlaGopaTopHbie ONBITHI

39. [TomryueHnue N3BECTKOBOI BOJIbI U OTIBITHI C HEH.
40. [Tomyuenue runpoxcuaos xxeneza(ll) u (III).
41. KauecTBeHHBIE peakIy Ha KATHOHBI XKele3a

IIpakTnyeckune padorTnl
6. [Tomyuenue sxecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHU .
7. Perienue skcrepMMeHTaIbHBIX 33a4 10 Teme «MeTalb».

XUMHUA U OKpYKAOIIAs cpeaa
Crpoenue 3eMiu: apo, MaHTHs, 3€MHast KOpa, UX XUMUUECKu# cocTas. JIutochepa u e€ xumuyeckuii cocraB. Munepainsl. Pynbl.
Ocanounslie nopojsl. [lone3Hbie nckonaeMble. XUMUYECKHH cocTaB rufjpocdepbl. XUMUUYECKUN COCTaB aTMOC(EpHI.
VIcTOYHHMKM XMMHUYECKOT0 3arpsi3HEHNs OKpysKatoliel cpezpl. [ 100anbHble SKoIornyeckre npo0ieMbl YeI0BeYecTBa: NapHUKOBBIN 3 dexT,
KHMCJIOTHBIE JI0%K]I, 030HOBBIE JABIPbl. MeXAyHapOJHOE COTPYIHUYECTBO B 00IaCTH OXpaHbl OKPYKAIOIIEH Cpellbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3es€Has XUuMUs».

JleMmoHcTpanumn
. Buneodparments! u cnaiinpl «CtpoeHne 3emMiiu U €€ XUMHUYECKHUI COCTaB».
. Konnekuust MUHEpaioB U TOPHBIX TIOPOI.
. Komnexknus «Pyasl MeTamioBy.
. Buneodparments! u cnaiiipl «l 106aabHbIE SKOIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. N3yuyenue rpanura.

O0001IeHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.



IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY JK3aMeHY
CTpoeHue aToMa B COOTBETCTBUH C MOJIOKEHUEM XMMUYECKOro AnemMenTa B [lepuoandeckoii cucteme. CTpoeHHE BEIIeCTBA: XUMHUYECKas

CBSI3b U KPUCTAJUIMUECKHUE PEIIETKHA. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU ITPOCTHIX BEIIECTB (METAJIJIOB, HEMETAILIOB,

0JIarOpOIHBIX Ta30B) OT MOJIOKEHUA 37eMeHTOB B [leprnonnueckoii cucreme. TUIONIOrUsT HEOPraHUYECKUX BEIIECTB, JICJICHUE UX Ha KJIacChl U

rpynmnsl. [IpencraBurenu.

[Ipu3Haky U ycinoBUS NPOTEKAHUS XUMHUYECKUX pEeaKkUHMi. THUIIOJOTHS XMMHYECKUX PEaKLMM MO pa3jIMYHbIM OCHOBAHUSM. Peakuuu MOHHOIO

obmeHa. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH.
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEepPHbIE XUMHUYECKUE CBOMCTBA COJCOOPA3YIOMIUX OKCHUIOB, THIPOKCHIIOB (OCHOBAHUMW, KUCIOT H
aM(pOTEPHBIX THAPOKCHIOB), COJICH.

Kaﬂeﬂnapﬂo- TEMATHIECCKOEC IIJIAHUPOBAHUE

8 kiacc
Ne O6opyaosaHue Tema ypoka dopma Buabl yueOHoii 1esiTeIbHOCTH
n/n Touku pocra. OpraHu3auuu
ypOKa
HayajbHble NOHATHA W 3aKOHBI XuMuH (21 v)
1 IIpeamer xumuu. Poas VYpok ycBoeHuss | OOBICHSIOT, YTO MPEAMETOM U3YyUEHUS] XUMUU SIBJISIOTCS BEIIECTBA, UX
XUMHH B )KU3HU HOBBIX 3HAaHUHI CBOMCTBA U UX MpeBpalleHus. Pa3nnyaroT Tenia U BelecTsa, BEeEeCcTBa U
YeJI0BeKa Marepuaibl. Y CTaHABIMBAKOT IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEKIY
CBOMCTBAMH BEILIECTB U UX IPUMEHEHUEM
XapakTepu3yroT MOJOKUTEIBHYIO U OTPULIATENIBHYIO POJIb XUMHH B
KHU3HH COBPEMEHHOTO OOIIECTBA.
APTryMEHTHPYIOT CBOE OTHOIIEHHE K XeMO(HINU 1 XeMopoOuu.
2 Merons! n3yyeHus Ypok ycBoeHHs | XapakTEepU3yIOT OCHOBHBIE METOJbl H3Y4Y€HUs ECTECTBEHHO-HAYYHBIX
XUMHUHI HOBBIX 3HAaHUU JVICLIATIIIVH.
[IpuBomaT mnpuMepsl MaTEpHATBHBIX M 3HAKOBBIX WM CHUMBOJIBHBIX
MOJIeTIeH, HCIIOJIb3yEeMBIX Ha YpOoKax (M3HUKH, OMOJIOTUU U reorpaduu.
CoOupaoT 00BEMHBIE M IIAPOCTEP)KHEBBIE MOJIEIH  HEKOTOPBIX




XHUMHUYCCKUX BCIICCTB

Bxonnas
IHarHOCTHYECKast
pabora

KoHTposbHbIl ypoK

[TpuMeHSIOT Ha IPAaKTUKE paHee W3YYEeHHBIH MaTepuai, padoTas 1mo
IpymmaMm ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CIIOKHOCTH,
BBITIOJTHSIOT KOHTPOJILHYIO paboTy.

ArperaTHble COCTOSTHUS
BEIIIECTB

Ypok ycBoeHUs
HOBBIX 3HAHUM

PaznuyaroT Tpu arperaTHbIX COCTOSIHUMSI BEIIECTBA. Y CTAHABIMBAIOT
B3aMMOCBSI3M MEXKJly HHIMU Ha OCHOBE B3aUMHBIX IIEPEXO0/I0B.
MNutrocTpupyroT 3TH TIepEX0/Jibl IPUMEpPaAMHU.

Hab6mrogaroT XuMUYECKHA SKCIIEPUMEHT M Oe/iarom BBIBOJIBI HA OCHOBE
HaOJIIOACHUI

Hudposas naboparopus
RELEON

ITudposoii natunk
temriepatypsl CIpTOBKA
Caeua.

I1. p Ne 1 «3HakoMcTBO C
1a60paTOPHBIM
000pyTI0BaHUEM.
[IpaBuna Th mipu pabote
B KaOMHETE XUMUI

VYPpOK - IpakKTUKYyM

PaGorator ¢ mabopaTopHbIM 000pYAOBaHUEM U HarpeBaTebHBIMU
puOOpaMu B COOTBETCTBUU C ITPaBUJIAMU TEXHUKU O€30MaCHOCTH.
BoinmonusoT npocTeiiiye MaHUIYIISIUH ¢ 1a00paTOpHBIM
000pyI0BaHKEM: C TaOOPATOPHBIM IITATHBOM, CO CTUPTOBKOM
OdopMasioT OTYET O MpoAeTaHHON padoTe

Hudposas naboparopus
RELEON

dusznyeckue SABJICHUS B
XUMHUU

KomMmOnHMpOBaHHBII
YPOK

PaznnyaroT Qu3uveckre U XMMHYCCKHE SBJICHUS, YUCTHIC BEIIECTBA U
cMecn. Knaccuduuupyror cmecn.

[IpuBOIAT HpHUMEPBI CMECEH Pa3IUYHOIO arperaTHOro COCTOSIHHUS.
YcTaHaBiIuBaOT MNPUYUHHO-CJICACTBECHHBIC CBA3U MCIKIY (1)I/ISI/I'-I€CKI/IMI/I
CBOMCTBAaMH BEIIIECTB CMECH M CIIOCOOAMU UX pa3/IelICHHUS.

PazmyaroT ux, ONMMCHIBAIOT M XapaKTePU3YIOT MPAKTHYECKOE 3HAUCHUE.

I1.p.Ne 2 «Ananus
[TOYBBI»

YPOK - IPaKTUKYM

PaboraroT ¢ 1abopaTopHbIM 000PYJOBAHUEM U HarpeBaTeIbHBIMU
pruOOpaMy B COOTBETCTBUU C MPaBUIaAMH TEXHUKHU O€3011aCHOCTH.
BrimonssaoT npocreiinme npuémsl ooparieHus ¢ 1a00paTOpHbIM
000py/10BaHUEM: BOPOHKOM, (PUIBTPOM, CIIUPTOBKOM.

Habmtonarot 3a cBOWCTBaMM BEIIECTB U SBICHUSMHU, TPOUCXOSAIUMHU C
BEIIECTBAMH.

OnuceIBalOT XUMUYECKHUM SKCIIEPUMEHT € TOMOIIBIO PYCCKOTO (POIHOIO)
A3bIKA U A3BIKA XUMHH.

JlenaroT BBIBOJBI 1O pE3yJIbTaTaM NPOBEAEHHOIO HKCIIEPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
yueHre. XUMUYECKHE
3JIEMEHTBI

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBSCHSIOT YTO TAKOE XUMUYECKHUI DTIEMEHT, aTOM, MOJIEKYJIa,
AJUIOTPOIHUSI, HOHBI.

PaznuuaroT mpocThie U CIIOKHBIE BELIECTBA, BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJSIPHOTO CTPOCHMS. Yemanasaueaiom TPUIMHHO-




CJICJICTBEHHBIC CBS3HM MEXKIY COCTABOM MOJICKYJI U CBOMCTBAMH
AJUIOTPOITHBIX MOJIU(DHKAIIUN KHCIIOPO/IA.
DopMYTUPYIOT OCHOBHBIC MTOJIOKECHHSI ATOMHO-MOJICKYJISIPHOTO YICHHS

9 3HaKU XUMHUYECKUX Ypok- Ha3pIBaroT u 3anuchIBaOT 3HAKU XMMHUYECKHUX 3JIEMEHTOB.

JJIEMEHTOB. UCCIIEJOBAHUE XapakTepu3yroT HH()OPMaIUIO, KOTOPYIO HECYT 3HAKH XUMHUYECKUX
3JIEMEHTOB.
OOBACHAIOT 3TUMOJIOIMYECKHE Hayala Ha3BaHUM XMMHUYECKUX
9JIEMEHTOB M UX OTJEJIbHBIX IPYIIIL.

10 [Tepuonnueckas Tabnuna Ypok- OnuChIBaIOT CTPYKTYPY TAOIHIIBI XUMAYECKUX eMeHToB /1. U.
XUMHYECKHUX UCCIJIEJOBaHUE Mengeneesa. PaznuuaroT KOpOTKONEPUOAHBIN U JUIMHHONIEPUOAHBII
anemenTos JI. M. BapuaHThl [lepuoguueckoit cucremsl /1. 1. Menneneesa

Menneneena.
11 Xummueckue GopMyIibl VYpok ycBoenusi | OToOpa)karoT cOCTaB BEIIECTB C MOMOIIBI0 XUMHYECKHX (hOPMYIL.
HOBBIX 3HaHUMI Paznuuaror naaekcs! U ko3ddunuenTsl. HaxoasT OTHOCUTENbHYIO
12 Xumudeckue GopMyIbl VYpoxk- MOJIEKYJIIPHYIO MaccCy BEIIECTBAa U MacCOBYIO JOJII0 XMMUUYECKOTO
HCCIIEJOBAHKE JJIEMEHTA B COCJUHEHUH.
TpancnupyroT nHOpMAIHIO, KOTOPYIO HECYT XUMHYECKHE (hOPMYJIBI

13 BanentHocTh VYpok ycBoeHus | OOBSCHAIOT YTO TaKOE BaJEHTHOCTh. [loHMMalOT OTpa)keHHue MopsiKa

HOBBIX 3HAHUI COEIMHEHHS aTOMOB B MOJIEKYJIaX BELIECTB IIOCPEICTBOM CTPYKTYPHBIX

14 Banentnocts Vpoxk-npaktukym | GopMyir. Yuarcs cocTaBaaTh (JOPMyYIIbl COEIMHEHHUH 110 BAICHTHOCTH M

OTpEEISATh BJICHTHOCTh JIEMEHTa 10 (pOpMyJie ero CoeIMHEHNUs
15 XHAMHYECKHUE PEAKIUH. O606maromuit XapakTepus3yroT XUMHUUECKYIO PEAKIUIO U €€ YYaCTHUKOB (peareHThl U
YPOK HPOAYKTHI PEAKLIUH).
OnuceIBalOT MPHU3HAKU U YCIOBUS TEUEHUS] XUMHUYECKHUX
peakiuil. Paznuuaror 3K30TepMUYECKUE U SHAOTEPMUUECKHUE PEAKIUH.
COOTHOCSIT peakluu TOPEHUs U IK30TEPMUUYECKUE PEAKIIUH.

16 | Bechbl TEXHOXUMUYECKUE 3aKOH COXpaHEHUS Ypok ycBoeHuss | @opMyaupyrOT 3aKOH COXpPaHEHMs Macchl BelecTB. COCTaBIAIOT HA €70
WJIH SJICKTPOHHBIC, CBCYA, | nacchl BEIIECTB. HOBBIX 3HAaHUU OCHOBE XMMHYECKHEe ypaBHeHUS. TpaHciupyoT HHGOpMaLHIo, KOTOPYIO
konba wiockononHan 250 |y yyeckne ypaBHeHuS HECYT XUMHUYECKUE YPABHEHMSI.

ML JIoaIica JUI CRHTAiA DKCepuMEHTAIbHO MOATBEPKAAIOT CIIPaBEAJIMBOCTh 3aKOHA
BEILECTB COXPaHEHHUsI MacChl BELIECTB
17 XVMMHYECKUE YpaBHEHUS [ YPOK -pakTUKyM
18 THUnbl XUMHUYECKUX Ypok ycBoenus | KiaccupuuupyroT XumMHUYECKHe peakiMM Mo MPU3HAKY YMCIIa M COCTaBa




peakuuii HOBBIX 3HAHUU pEareHToB U MPOIYKTOB. XapaKTepHU3yIOT pOJib KaTaau3aropa B
19 THUIBI XUMHYECKUX VPOK -IIPaKTHKyM | MPOTEKAHMU XUMHIECKOU PEAKIHH.
peakuuii HaGmromaroT 1 OMMCBHIBAIOT XUMHUYECKUNA SKCTIEPUMEHT C IIOMOIIIBIO
pyCcCKOro (POHOTO0) SI3bIKA U SI3bIKA XUMHUHU
20 [ToBTOpEHME M O0o0marommii O06001IaI0T U CUCTEeMATU3UPYIOT CBOM 3HAHUSA 110 Teme: «HadanbHbie
0000IIICHHE TEMBI YPOK MOHATUA U 3aKOHBI XUMUW». [[pUMEHSIIOT Ha IPaKTUKE paHee U3yUEHHBII
«<HauanbHble MOHATHUSA U MaTepuai, paboTas 1o Tpymnrmam ¢ 3aJaHUsSIMHA Pa3HOTO YPOBHS
BAKOHBI XUMUN) CII0KHOCTH
21 K.p.Ne 1 «HauanbHbie Ypok — koHTponst | [IpUMEHSIOT Ha MPaKTHKE paHee U3yYeHHBII MaTepual, padoTast 1Mo
[MOHATHS U 3aKOHBI XUMHU) 3HAHUU IpyIIaM € 33JJaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
00yJaronmxcst BBITIOJTHSIOT KOHTPOJBLHYIO PaboTy.
Basxueiinue npeacraBuTe i Heoprannvecknx Bemects. KosmyecrBenubie oTHomenusi B xumu (18 1)
22 Bo3nyx u ero cocras Ypok ycBoeHUs XapakTepus3yloT 00bEMHYIO JOJII0 KOMIIOHCHTA TaKOHW MPUPOTHOM
HOBBIX 3HaAHUU ra3oBOi CMeCH, KaK BO3/yX, U PACCUUTHIBAIOT €€ Mo 00bEMY 3TOil cMecH.
OmnuceiBatoT 00bEMHBIN COCTaB aTMOC(EPHOTO BO3yXa U
MOHUMAIOT 3HAYEHUE MOCTOSHCTBA ATOT'0 COCTABA ISl 3710POBbSI
23 Kucnopon Ypok ycBoeHus | XapakTepusyrT 030H, KaK aJllFIOTPONHYI0 MOIUGDUKALINIO KUCIOPOAA.
HOBBIX 3HAHUU OnuceBalOT (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA, MOJTYyYEHUE U
NPUMEHEHUE KUCIIOPO/a C UCIIOJIb30BAaHUEM PYCCKOTO (POIHOIO) s3bIKa U
sI3pIKA XUMUH.
VYcraHaBIMBaKOT TMPUYMHHO-CIICACTBEHHBIC CBA3H MEXKTY (PU3HMUSCKIMU
CBOMCTBaMHM KHUCJIOPO/a U criocobamu ero codupanus. [IpoBoasr,
HaAOJFOAIOT U OMKMCHIBAIOT XMMUYECKU AKCIIEPUMEHT I10 TIOJTYUYCHHIO,
coOMpaHUIO U PACMIO3HABAHUIO KHCIIOPOJIa C COOTIOIEHUEM TTPaBUII
TEXHUKH 0€30ITaCHOCTH
24 I1. p.Ne3 «Ilonyuenue, Vpok mnpaktukym | Paborarot ¢ 1abopaTopHbIM 000pYAOBaHUEM U HarpeBaTeIbHBIMU

coOupanue u
pacrno3HaBaHue
KHUCJIOPOIay»

MPUOOpPaMU B COOTBETCTBUH C MTPaBUJIAMU TEXHUKHA O€301IaCHOCTH.
BoinonustoT mpocreiimme npuéMsl oOpatieHus ¢ 1a00paTopHbIM
o0opynoBaHueM: cCOOUPATh MPUOOP VIS MOTYIEHHUS Ta30B, IPOBEPSATH €TI0
Ha TEPMETHYHOCTH U UCIOJIB30BATh IS MOTYYEHHUs KHUCIOPO/Ia.
CoOuparoT KHCIOPOJ METOJIOM BBITECHEHHS BO3/IyXa U PacIO3HAIOT €ro.
HaGmrogaror 3a cBOMCTBaMU BEIIECTB U SIBICHUSMH, IIPOUCXOISAIITUAMU C
BenectBaMu. ONUCHIBAIOT XUMUYECKUN SKCIIEPUMEHT C MTOMOIIbIO




€CTCCTBECHHOI'O (pYCCKOl"O U1 pO,Z[HOl"O) SA3bIKa U A3bIKa XMMHUH.
CoCTaBISAIOT OTYET 110 pe3yiibTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA

25 Oxcnppl VYpoxk- Boiaensor cymecTBeHHbIE IPU3HAKU OKCUIO0B. J[al0T Ha3BaHMs OKCHIOB
UCCIIEIOBAHNE 1o ux popmynam. CocTaBisiOT GOPMYIIBI OKCHIOB 110 UX Ha3BAaHHUSM.
XapakTepu3yroT TaKUX IPEICTABUTENIEH OKCUIIOB, KaK BOJA, YIJIEKUCIIBIN
ra3 U Herau€Hasi U3BeCTb
26 Bonopon Ypok ycBoeHUs | XapakTepu3yIOT COCTaB MOJICKYJIbI, GPU3HMUECKUE U XUMUICCKUE
HOBBIX 3HAaHUH CBOICTBA, IIOJIyYE€HUE U IPUMEHEHUE BOJOPOA.
VYcTaHaBIMBalOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY (PU3UUECKUMU
CBOWCTBaMM U Crioco0amu coOMpaHusi BOJOPOJA, MEXKIY XUMUUECKUMU
CBOMCTBAMHM M €T0 IPUMEHEHUEM.
27
28 Kucinorsr VYpok ycBoeHus | AHaIM3UPYIOT COCTaB KHCIOT. Pacro3HaroT KUCIOTHI C  MOMOILBIO
HOBBIX 3HAaHUH MHAMKATOPOB. XapaKTepU3YIOT NPEACTABUTEICH KHCIOT: COJSHYIO U
CEpHYI0. XapakTepU3yHT pacTBOPHUMOCTh COCIAMHEHUM C IIOMOIIBIO
TaOJIUIBI PACTBOPUMOCTH.
VYcraHaBIMBaKOT IPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAY CBOWCTBAMH
COJISTHOM M CEPHOM KHUCIOT U 001aCTIMHU UX IPUMEHEHUSI.
29 Comn Ypoxk- XapakTepusyroT COJIU KaK MPOAYKTHI 3aMEILEHHs BOAOPOIa B KUCIOTE HA
HCCIIEI0BAHNE MeTall.  3amnuchbiBalOT  (GOpMyJbl  CcoOJeil MO  BaJ€HTHOCTH.
HaspiBaror conu no popmymnam.
Hcnonp3yror Tabmuily pacTBOPUMOCTH Ul XapaKTEPUCTHUKU CBOMCTB
cosei. [IpoBogst pacuérel no popmynam coneit
30 KomnuecTtBo BenecTra Ypok- OOBSCHSIOT UTO TaKOE€ KOJIMYECTBO BELIECTBA, MOJIb, TOCTOSTHHAS
UCCIIEIOBAHUE ABoragpo, MoJsIpHas Macca.
31 Pemenne pacueTHbix VYpok- npakTukyM | PemaroT 3agadm ¢ MCIONB30BAaHUEM IOHATHN «KOJIMYECTBO BEIIECTBAY,
3a/1a4 «MOJISIpHAsl Maccay, «IIOCTOssHHass ABOTaapo
32 MounsipHblii 00beM Ypok ycBoeHus | OOBIACHSIOT UTO TaKOE MOJISIPHBIN 00BEM ra30B, HOPMAJIbHBIE YCIOBUS.
ra3o00pa3HbIX BEILECTB HOBBIX 3HAaHUU Pemraror 3amaudu ¢ UCIOJIB30BAHUEM ITOHATUN «KOJIMYECTBO BELIECTBAY,
«MOJISIpHAsi Maccay, «MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAS
ABoraapoy.
33 Pacuétel 10 XUMUYECKUM VYpok ycBoeHus | XapaKTepH3ylOT KOJINYECTBEHHYIO CTOPOHY XUMUYECKUX OOBEKTOB U

YpPaBHEHUSAM

HOBBIX 3HAHUU

IIPOIECCOB. PemraroT 3ayaun ¢ UCIIOJIB30BAHUEM HOHITHHN «KOJIMYISCTBO




34 Pacuérbl mo xumuueckuM | YpOK - IPaKTUKYM | BEIIECTBa», «MOJISIPHASI MAcCay», «MOJISIPHBIN 00BbEM ra3oB», «IIOCTOSIHHAS
YpaBHEHUSIM ABoraapo»
35 | npubop my1st OIBITOB € Bona. OcHoBaHus Ypoxk- OOBSACHSIOT YTO TAKOE «OCHOBAHUAY, «IIETIOUYNY, «KAUeCTBEHHAS
SJICKTPUICCKUM TOKOM, HCCIENOBAHNE peakiusy, «uHaIuKarop». Knaccuduuupyror ocHoBaHHS 1O
HCTOYHUK HOCTOAHHOTO PacTBOPUMOCTH B Bojie. ONPENENAOT MPUHALICKHOCTH
TOKa: MPOOUPKU — 2 MIT. o
HPOHYMEpOBAHHEIE: HEOPraHMECKHX BEIIECTB K KIACCy OCHOBAHMI 110 d)O}BMyJIe. }
NySHHKA; CITHPTOBKA; XapakTepu3yrT CBOMCTBA OT/IEIbHBIX NIPEACTABUTEIECH OCHOBAHMIA.
Hcnonb3yroT Tabauily pacTBOPUMOCTH JJIsl ONPEIENIEHUSI PACTBOPUMOCTH
MPOOKU — 2 IT, MUHIICT OCHOBAHMIL

36 PactBopsl. MaccoBas VYpoxk peuienus OOBSACHSIOT YTO TAKOE «MACCOBast 10JI1 PACTBOPEHHOTO BEILIECTBAY.

J10JIs1 3a1a4 VYcTaHaBnMBalOT aHAJIOIMHU ¢ 00BEMHOM J10JIel KOMIIOHEHTOB ra30BOM

PacTBOPEHHOTO BEIIECTBA cMecu. Pemaror 3a1auu ¢ UCNOJIb30BaHUEM MTOHATUNA «MaccoBasi A0JIs
3JIEMEHTA B BEIIECTBE», «MACCOBast J10Ji1 PACTBOPEHHOI'O BELIECTBAY,
«00beMHas 707151 Ta3000pa3HOT0 BEIIECTBA»

37 I[Lp.Ne 5 Ypok - npaktukyMm | PaboTaror ¢ mabopatopHbIM 000pyIOBaHUEM M HArpeBaTEeIbHBIMH
«IIpurotoBieHue npudopaMu B COOTBETCTBHUH C MTPABUIIAMU TEXHUKH 0€30MaCHOCTH.
pacTBOpOB cOJeH ¢ ux BrImonHA0T mpocTeiimme nprueMsl 00paleHus ¢ J1ad0paToOpHbIM
3a/IaHHOM MacCOBOM 000pyJJOBaHUEM: C MEPHBIM IIMIIMHAPOM, ¢ Becamu. Habmonaror 3a
JOJIEI» CBOMCTBaMHM BEILECTB U SIBICHUSAMHU, TPOUCXOSIINMY C BEIIECTBAMHU.

OnuchIBalOT HKCHEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UIIH
POJIHOTO) fA3bIKA U sA3bIKa XUMHH. COCTaBISIOT OTYETHI 11O Pe3yIbTaTam
IIPOBEJEHHOI0 HKCIIEPUMEHTA

38 O60061eHue 1 O606maromuit O0600111aI0T U CUCTEMATU3UPYIOT CBOU 3HAHHUS 110 TeMe: «BaxHeimue
CUCTEeMaTHU3alus 3HAaHUU YPOK MPEICTaBUTENN HEOPTAHUUECKHUX BellecTB. KolnyecTBEHHbIE OTHOLIEHUS
o Teme: «Baxnenmmue B XUMHW». [[pUMEHSAIOT Ha TpaKTUKE paHee U3yYEHHBIN MaTepHall,
MIPEACTaBUTENHN paboTasi 1Mo TpyImmnam ¢ 3aJaHUSIMHI Pa3HOTO YPOBHS CIIOKHOCTH
HEOpPraHUYECKUX
BELIECTB.

KonnuecTBeHHbIE
OTHOIIEHUS B XUMHUN

39 K.p.Ne2 no Teme: VYpok — koHTpona | [IpumeHstoT Ha pakTUKE paHee U3YUYEeHHbIN MaTepuall, paboTtas 1o

«Baxneimme 3HaHUI TpyIIaM € 33JIaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,

MpeACTaBUTCIIN

BBITIOJTHSIIOT KOHTPOJIBHYIO PaloTYy.




HEOPTraHUYECKHUX
BCIIECTB.
KommuecTBenHbIe
OTHOIIICHUS B XUMHI

OCHOBHBIE KJIACCHI HEOPraHudeckux coequnenui (10 v)

40 OKcupl: VYpok ycBoeHust | OOBSACHSIOT UTO TAKOE HECOJICO0PaA3YIOIINE OKCHIBI, COJco0pasyromume
KJaccuuKanus u HOBBIX 3HAHUI OKCH/1bl, OCHOBHBIE OKCH/IbI, KUCJIOTHbIE
CBOICTBa OKCHIbI. XapaKTepHu3ylT 00II1e XUMUUECKHUEe CBOMCTBA
C0JIEOOPa3yIOIINX OKCHIOB (KUCIOTHBIX U OCHOBHBIX )
CocTaBnsioT ypaBHEHHsI peakluii ¢ ydyactueM okcuaoB. Habmonaor u
OIMCHIBAIOT PEAKIIMH C YYACTHEM OKCHUJIOB C ITOMOIIBIO ECTECTBEHHOI'O
(pyccKoro Ui pOAHOrO) SI3bIKA U SA3bIKa XUMUU. [IpOBOAST OMBITHL,
MOJITBEP K IAIOLINE XUMUYECKHE CBOMCTBA OKCHUJIOB C COOJIIOIEHUEM
MPABHJI TEXHUKH 0€30MaCHOCTH
41 | Undposas naboparopus OcHoBaHUS: Ypok- CocCTaBJISIOT YpaBHCHHSI PEaKIUii C y9acTHEeM OCHOBaHWH. HabmrogaroT u
RELEON Kiaccupukanus u UCCIIeIOBaHHE OTHCHIBAIOT PEAKIIMH C YYACTHEM KHUCIIOT C TOMOIIBIO €CTECTBEHHOTO
Lludposoit pH. mratns ¢ CBOMCTBA (pPyccKOro MM poJHOrO) A3bIKA U SI3bIKa XUMUU. [IpOBOAAT ONBITHI,
3QKUMOM; TISTh HOJTBEPKIAI0IINE XUMUYECKHE CBOMCTBA OCHOBaHUM, ¢ cOOII0AeHNEM
XMMHYECKUX CTAaKaHOB (25 MPaBUJT TEXHUKU O€30MTaCHOCTH
MIT); IPOMBIBAJTKA
42 KucmoTsrl. VYpok ycBoeHUS XapakTepusyroT 00II1e XUMHUYECKUE CBOMCTBA KUCIOT
Knaccudukanus kucior HOBBIX 3HAaHUI CocTaBiIOT YpaBHEHHsI pEaKLUil C y9acTUEM KUCIIOT.
43 CBoiicTBa KHUCIIOT KomOunuposanusiii | HabmonaroT u ONMCHIBAIOT PEAKIUK C yIaCTHEM KHCIIOT C IIOMOIIBIO
YPOK €CTECTBEHHOT'O (PYCCKOTO WJIM POAHOTO) SA3bIKA U A3bIKA XUMUH.
[IpoBOAAT ONBITHI, MOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA KUCIIOT, C
COOJIFOJICHHEM NPaBWJI TEXHUKH 0€300aCHOCTH
44 Knaccudukanus coneit VYpok ycBoeHHs | Pa3nuuaroT MOHATHS «CPETHUE COIN», KKUCIBIE COJIN», «OCHOBHBIE
HOBBIX 3HAHUI COJIN».
45 CaoiicTBa conei Kom6unupoBanHsiii | XapakTepu3yroT 001IMe XMMUYECKHE CBOMCTBA COJIEH.
YPOK CocTaBisIoT ypaBHEHHsI peakiuii ¢ yuactiueM coieil. Habmonaror u

OTIMCBIBAIOT PEAKIIUU C YIaCTUEM COJIEH C ITOMOIIIBIO0 €CTECTBEHHOTO
(PYCCKOTO MITM POJTHOTO) SA3bIKA U SI3bIKA XUMHH. [IpOBOAST OIBITHI,
TTOATBEPIKIAIOIINE XUMUYECKUE CBOWCTBA COJIEH C COOTIOIEHUEM TTPaBUII




TEXHUKHU 0€30I1aCHOCTHU

46 I'enernueckas cBs3b Ypok ycBoeHUs XapakTepu3yroT MOHATHE «T€HETUYECKHUMN PSIA».
MEXIy Kiaccamu HOBBIX 3HAHUU NnnrocTpupyroT reHeTUYECKYI0 B3aUMOCBSI3b MEK/y BEIIECTBAMMU:
HEOPraHUYeCKUX IIPOCTOE BELIECTBO — OKCUJ — FUAPOKCU — COJIb.
BEILIECTB 3anuchIBalOT ypaBHEHUS PEAKLUNA, COOTBETCTBYIOIIMX
IIOCJIEZIOBATEIBHOCTH («LEMOUYKE») MPEBPAILIEHUN HEOPTAHUYECKUX
BEILECTB PA3JMYHBIX KJIACCOB.
47 | Hudposas naboparopus IL.p. Ne 6 «Pemienue VYpok - mpakTukyM | Yuatcsi oOpamiarbes ¢ 1a00paTOpHBIM 000PYIOBaHUEM U
RELEON AKCTIEPUMEHTAIIbHBIX HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C MPABUIIAMU TEXHUKU
Lludposoit pH. mrratus ¢ 3a/1au» 0€30MMacHOCTH, PACIIO3HABATh HEKOTOPHIE AaHUOHBI 1 KATHOHBI.
3QKIMOM; TISITh HabmrogaroT cBO#MCTBA 3JIEKTPOJIUTOB M IPOUCXOISAINE C HUMH SBJICHUS.
XUMHYECKHUX CTAKaHOB (25 Habumro1aroT 1 OMHCHIBAIOT PEAKIUH C YYACTHEM IIEKTPOIUTOB C
MJT); TIPOMBIBAJIKA HOMOIIbIO €CTECTBEHHOTO (PYCCKOIO UM POJIHOTO) A3bIKA U SA3bIKA
XuMuu. QOpMyIHPYIOT BBIBOJBI 110 PE3YJIBTATAM MPOBEIECHHOTO
JKCIIEPUMEHTA
48 O06006111eHE U O0600maronmn O06001IaI0T U CUCTEeMATU3UPYIOT CBOM 3HAHUSA 110 TeMe: «OCHOBHBIC
cUCTeMaTH3alus 3HaHUH YPOK KJIACChI HEOPTAaHUYECKUX COeUHEHU». [[pUMEHSI0T Ha TpaKkTUKE paHee
1o Teme: «OCHOBHBIE U3YYEHHBII MaTepual, paboTtas Mo rpymnmnam ¢ 3aJlaHusMUA Pa3HoTro
KJIACChl HEOPTaHUUECKUX YPOBHS CII0)KHOCTH
COEIUHEHUIN»
49 K.p. Ne3 1o VYpok — koHTposs | [IpuMmeHstoT Ha pakTUKE paHee U3YYEHHBII MaTtepuall, padoras 1o
teme: «OCHOBHBIE TpyIIaM € 33JJaHUSIMU Pa3HOTO YPOBHS CIOKHOCTH,
KJIACChl HEOPTaHUYECKUX BBITIOJIHSIOT KOHTPOJIBHYIO paboTy.
COCTMHEHUN»
Ilepnonnyecknii 3axoH u Ilepnopnyeckas cucrema xumuieckux djaeMeHToB /[. M. MengeseeBa u crpoenue atoma (8 1)
50 EcrecTBeHHBIE VYpok ycBoeHus | OOBACHSAIOT NMPHU3HAKHU, O3BOJISIONINE 00bETUHATH TPYIITBI XUMUYECKUX
cemeiicTBa HOBBIX 3HaAHUI 3JIEMEHTOB B €CTECTBEHHBIE CEMENCTBA. PacKpbIBAIOT XMMUYECKUI
XUMHUYECKHUX CMBICH (3TUMOJIOTHIO) Ha3BaHU €CTECTBEHHBIX CEMEICTB
AJIEMEHTOB. ApPryMEHTHPYIOT OTHOCHUTEJIbHOCTh Ha3BaHUSI «MHEPTHBIE Ta3bl»
AmdoTepHOCTH OOBACHSIOT UTO Takoe «aMdoTepHbie coequHeHus». HabmomaoT u

ONUCBIBAIOT PEAKLIUHA MEXKY BEILIECTBAMU C IIOMOIIBIO PYCCKOTO
(poHOTO) SI3bIKA U A3bIKa XUMUHU. XapaKTEPU3YIOT IBONCTBEHHBIN
XapakTepe CBOMCTB aM()OTEPHBIX OKCHJIOB U THIpOKCcHI0B. [IpoBossT




OIIBITHI IO MOJTYYCHHUIO U MTOJATBEPIKICHUIO XMMHUCCKUX CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUAPOKCUIIOB C COOTIOICHIEM MTPABUII TEXHUKU
0€30I1aCHOCTH.

o1 Otkpeitue . U. Ypok ycBoeHus Pa3znuyaroT ecTecTBEHHYIO M HCKYCCTBEHHYIO KIacCu(HUKaII.

MenneneeBbiM HOBBIX 3HaHUI ApryMeHTHpyroT oTHeceHue lleproanyeckoro 3akoHa K €CTECTBEHHOM

[Tepuoanueckoro 3akoHa knaccuukanuu. MoIenupyroT XUMHUYECKHE 3aKOHOMEPHOCTH C
BbIJICJICHHEM CYILIECTBEHHBIX XapaKTePUCTUK O0BEKTa U MPEICTaBICHHUEM
UX B IPOCTPAHCTBEHHO-TPaPpUUECKON MIIN 3HAKOBO-CHMBOJINYECKON
hopme

52 OCHOBHBIE CBEICHUS O VYpok ycBoeHusi | OOBACHSIOT YTO TAKOE IIPOTOHY, KHEUTPOHY, «AIEKTPOH,

CTPOEHUH aTOMOB. HOBBIX 3HAHUI «XUMHUYECKHH 3JIEMEHT», «MAcCOBOM 4MCiI0». ONUCHIBAIOT CTPOEHHE
siipa aToma uenoibp3yd [leproanueckyro cucteMy XUMHUYECKUX
anemenToB /. V1. Menneneesa. [lomyyatoT nH(OpMAIIIO 10 XUMHUH U3
pa3IMYHBIX HCTOYHUKOB, AHAIU3UPYIOT €€.

53 CrtpoeHue 3J1eKTPOHHBIX Ypok- OOBACHSIOT UTO TAKOE JIEKTPOHHBIN CJION WIJIM SHEPTETUUECKUI
YPOBHEH aTOMOB ncciaea0BaHue ypoBeHb. COCTABIISIIOT CXEMBI paclpeiesieHUs 3JIEKTPOHOB 1O
XUMHUYECKUX 3JIEMEHTOB AJIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UKE
No«Nel-20 B Tabmume /1.
N. Menneneesa.

54 Ileproanueckuii 3aKoH Ypok- PackpbIBatoT (pu3HUECKUIl CMBICHT: TOPSAIKOBOIO HOMEPAa XUMHUYECKOTO
. . Menneneesa n HCCIIEA0BaHUE 3JIEMEHTa, HOMEpa NEPUO1a U HOMEPA TPYIIIIHI.

CTPOEHHE aTomMa OOBACHAIOT 3aKOHOMEPHOCTU U3MEHEHHUSI METANTHUYECKUX U
HEMETAJJTNYECKUX CBOMCTB XUMUYECKUX JIEMEHTOB U UX COECUHEHU B
NepuoJiax v rpymnmax

55 XapakTepucTuka Ypok- XapakTepu3yloT XUMUYECKUE 3JIEMEHThI 1 —3-T0 Mepuo10B Mo UX
XUMHYECKOT0 JIEMECHTA HUCCIICIOBAHUE MmoJiokeHuIo B [leproanueckoi cucteMe XuMuIecKkux 3yemMenToB J1. 1.
Ha OCHOBAaHUHU €TI0 MeHeneeBa. ApryMEHTHPYIOT CBOMCTBA OKCHUJIOB U THIPOKCUIOB
II0JIO’KEHHUS B METaJIJIOB U HEMETAJJIOB MIOCPEICTBOM YpaBHEHUI peakuuii
[lepnonnueckoii cucreme

56 XapakTepucThKa Y poK-TIpakTHKyM

XHUMHUYCCKOI'O 3JICMCHTA
Ha OCHOBaHHU €TI0
ITIOJIOXKCHHUSA B




[Tepuonuueckoii cucreme

S7

3HadcHUE
[Tepunoanueckoro 3akoHa
u [leproanueckon
CHCTEMBI XUMHUYECKHX
anemeHToB /l. U.
Meunneneena

Ypok-
HCCIIeIOBaHKE

OnpenensitoT ICTOYHHKU XUMUYIECKO HH(OPMAIIUH.

[Monmy4yaroT HEOOXOAUMYIO HH(OPMAIIHIO U3 PA3JIMYHBIX HCTOUHUKOB,
AHATM3UPYIOT €€, 0POPMIISIFOT MH(DOPMAIIMOHHBINA TPOIYKT,

NPE3CHTYIOT €ro, BEAYT HAYYHYIO JUCKYCCHIO, OTCTAUBAOT CBOKO TOUKY
3peHus

Xumuieckasi cBsizb. OKHCJIUTEIbHO-BOC

cTaHOBHTeIbHbIE peakuuu (11 1)
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[udposas taboparopus
RELEON

[udposoit maTunk
TEMIIePaTypPhI IJIATHHOBBIH;
JATYHK TEMIIePaTyphl
TEpMOITAPHBIN

HNonnas xumuueckas CBs3b Ypok-
HCCIIEI0BAHUE

OOBACHSIOT UTO TAaKOE MOHHASI CBSI3b, HOHBI. XapaKTEPU3YIOT MEXaHU3M
o0OpasoBaHus HOHHOU CBs3U. COCTaBIISAIOT CXeMbl 00pa30BaHMsI HOHHON
cBsi3u. Mcnonb3yroT 3HaKoBOe MojaeaupoBanue. ONpeaesitoT THIT
XUMHUYECKOH CBs3U 110 popmyiie BemecTBa. [IpuBOasAT mpuMepsl BEIIECTB
C PIOHHOI>'I CBS3BHO. YCTaHaBJII/IBaIOT IIPUYIKUMHHO-CJICACTBCHHBIC CBA3U
MEXy COCTaBOM BELIECTBA U BUJIOM XMMHUYECKOM CBS3H, MEXK]1y HOHHOU
CBA3bIO 1 KPUCTANIMYCCKHUM CTPOCHUEM BCIICCTBA, MCKIY
KPUCTAJUTMYECKUM CTPOSHHUEM BEIIIECTBA U €0 (PU3HICCKUMU
CBOMCTBaMH
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Hudporas nabopatopus
RELEON

Hudposoit natumnx
TEMIIEPATYpPbI IJTATUHOBBIN;
JaT4YVK TEeMIIEepaTypbl
TE€pPMOIIapHBIN

KoBanenTHas xumMudeckas
CBA3b

Ypok-
HCCIIeIOBaHKE

OOBACHSAIOT YTO TaKOE KOBAJICHTHAs CBsI3b, BAJICHTHOCTb. COCTaBISIOT
CXEMbI 00pa30BaHUsI KOBAJIECHTHOW HEMOJSPHON XUMUYECKOU CBSI3U.
Hcnons3yroT 3HaKOBOE MOJIETTUPOBAHUE.

OnpenensitoT TUI XMMHYECKOM CBsI3U 1O (hopMyIie BElecTBa.
IIpuBOIAT IPUMEPBI BELIECTB ¢ KOBAJIEHTHOM CBA3BIO.
VYcraHaBIMBaOT TPUYUHHO-CIIEACTBEHHBIE CBS3H MEKYy COCTaBOM
BEIIECTBA U BUJIOM XMMHUYECKOU CBA3H, MEKY KOBAJICHTHOU CBS3bIO U
KPHUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA, MEXKY KPUCTAJUIMYECKUM
CTPOEHHUEM BEUIeCTBA U €ro (PU3NYECKUMHU CBOWCTBAMHU

60

KoBanienTHas nonsipHas
XUMUYECKas CBS3b

Ypok-
Hccae0BaHue

OOBSACHSAIOT YTO TaKOE€ KOBAJIEHTHAs MOJISIPHAS CBA3b,
JIEKTPOOTPHUIIATEIBHOCTD, BO3TOHKA WK cyOonumarust. CocTaBistoT
CXeMbI 00pa30BaHUs KOBAJICHTHON MO PHON XUMUYECKOU CBSI3U.
Hcnonp3yloT 3HaKOBOE MOJEINPOBAHUE. XapaKTEPU3YIOT MEXAHU3M
00pa3zoBaHus TMOJAPHON KOBATCHTHOU CBsI3U. ONPEAesIIoT THTT
XMUMHUYECKOH CBsI3U 10 Gopmyie BemecTa. [IpuBoasT npumepst

BEIIECTB C KOBAJEHTHOMW MOJSIPHOM CBS3bI0. Y CTAHABIMBAIOT MPUYUHHO-




CJICZICTBEHHBIC CBSI3U MEXKIY COCTABOM BEIIECTBA U BUJIOM XUMHUECKON
CBSI3H, MEXK/TY KOBAJICHTHOU CBSI3bI0 U KPUCTAIMYECKUM CTPOSHUEM
BEIIECTBA, MEX/y KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA U €T0
¢usnueckumu cBoiictBamu. COCTaBISIFOT (OPMYIIbI OMHAPHBIX
COCIMHEHUH 110 BaJICHTHOCTH M HAXOJAT BAJICHTHOCTH AJIEMEHTOB 110
(dhopmMyIie OGMHAPHOTO COSAMHCHHUS.

51 Merannnyeckas VYpok- OOBACHAIOT YTO TAKOE METANINYECKas CBS3b.
XUMHUYECKasl CBSI3b uccinenoBanre | CocTaBisIOT CXEMbl 00pPa30BaHUS METANINYECKOW XUMUUECKOM CBS3H.
Hcnonp30BaTh 3HaKOBOE MOJEIUPOBaHHUE. XapaKTEPU3YIOT MEXaHU3M
o0pa30BaHMs METAJUINYECKOU CBSI3U.
OnpenenstoT TUN XMMHUYECKOHU CBsI3U 1O Gopmyrie BemecTsa. [IpuBogsr
IPUMEPBI BELIECTB C METANINYECKON CBA3BIO.
VYcTaHaBIMBaOT NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY COCTABOM
BEIIECTBA U BUJIOM XUMHUECKOH CBSI3U, MEXY METAJUIMYECKOH CBS3bIO U
KPHUCTAJNINYECKUM CTPOSHUEM BEIIECTBA, MEX/y KPUCTAIUINYECKUM
CTPOEHHEM BELECTBA U €0 (PU3NUECKHUMH CBONCTBAMHU.
62 CremneHb OKHUCIIEHUS Ypok ycBoeHus | OOBACHSAIOT YTO TAKOE «CTEHEHb OKUCICHUSY, «BAIEHTHOCThY.
HOBbIX 3HaHMHM | CocTaBnsAOT (GoOpMyiIbl OMHApHBIX COEAMHEHUI Ha OCHOBE OOIIETo
croco0a nx Ha3BaHUM.
CpaBHMBAIOT BaJEHTHOCTh M CTENEHb OKUCIEHHUs. PaccuuTeiBaroT
CTENEHH OKUCJIEHUS 110 popMyJIaM XUMHUYECKUX COeTMHEHUN
63 OxucnuTensHo- VYpok ycBoeHus: | OOBSACHSIOT YTO TaKoe OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKLUH,
BOCCTaHOBUTEJIbHbBIE HOBBIX 3HAHUI | OKHCIINTENb, BOCCTAHOBUTEINb, OKUCIIEHHE, BOCCTAHOBJICHHUE.
peaxknuu KnaccuduuupyroT XMMuYeckHe peakiuil Mo NpU3HAKy «HM3MEHEHHE
64 OKHCIUTENBHO- VYpoxk - CTENECHEN OKUCIIEHHUS DJIEMEHTOBY.
BOCCTAaHOBUTEJIbHbBIE MPAKTUKYM OnpenenstoT OKHUCINTENb U BOCCTAHOBUTEIND, NMPOLIECCHl OKUCIEHUS U
peakuuu BOCCTAHOBJICHHUSI.
65 O60061eHue u O6o6maromuit | O600mAOT U cucTeMaTU3UPyIOT cBoM 3HaHUs 1o Teme: «I13 u [ICXDO» u
CUCTEMaTH3alUsl 3HAHUN YPOK «Ctpoenue BemectBa. OBPy». [IpumeHs0T Ha IpakTHKe paHee
no temam: «[13 u TICXD» M3YyYEHHBIH MaTepua, padoTas 1o rpymnmam ¢ 3aaHusIMH pa3HOTO
n «CTpoeHue BellecTBa. YPOBHSI CIIO)KHOCTH
OBP»
66 KonrtposnbHas pabora 1no Ypoxk — koHTposs | [TpuMeHsIOT Ha NpakTUKe paHee U3YUYEeHHBIH MaTepHal, padoTas 1o




temaM: «I13 u [ICXD» u 3HAHUU rpymnmnam ¢ 3aJIaHUsIMHU pa3HOr0 YPOBHSI CIIOKHOCTH,
«CTpoeHue BellecTBa. BBITIOJTHSIOT KOHTPOJILHYIO padoTy.
OBP»
67 Pewenne pacueTHbIx Ypox - Pewarot pacyeTHsle 3a1a4n.
3aj1au MIPAKTUKYM
68 [TpomexyTouHas VYpok — koHtposns | [IpuMeHstoT Ha IpaKTUKE paHee U3y4yeHHBIH MaTepua, paboTas mno
aTTecTanus 3HAHUI TpyIIaM € 33JIaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITMOJHSIOT KOHTPOJBHYIO PaboTy.
9 kJaacc
Ne | O6opynoBanue Toukn Tema ypoka dopma OpraHu3anumn Buabl yueOHOI 1esITeJIbHOCTH
n/n | pocra ypoka
IloBTOpenue u 06001mIeHHe CBeIeHUIl 10 Kypcey 8 kiaacca. Xumuyeckue peakuuu (5 4)
1 Knaccudukanus Ypok ycBOeHHUs HOBBIX | XapaKTEepHU3yIOT OKCUIbI, THIPOKCHIbI (OCHOBaHUs, aM(pOTEepHbIC
HEOPraHUYECKHUX 3HAHUI TUAPOKCHJIBI, KUCIIOPOICOAEPKAINE KHUCIIOThI) U COJIU T10 TUTAHY:
BEIIECTB U UX COCTaB, CrIocoObI 00pa30BaHMsI Ha3BaHUI, XapaKTepHbIE
HOMEHKJIaTypa cBoiicTBa 1 nosrydenue. KinaccupumupyroT OKCuIbl, THIAPOKCH/TBI
(ocHoBauwus, aM(OTEpHBIE THAPOKCUIBI, KUCIOPOACOAEpIKAIINE
KHUCJIOTBI) U COJIM TI0 PA3JIMYHBIM ITPU3HAKaM. YUarcs
MOATBEPKJIATh XapAKTEPUCTUKY OTIACIbHBIX MTPEACTABUTENEH
KJIACCOB HEOPTaHWYECKHUX BEIIECTB YPABHEHUSIMHU
COOTBETCTBYIOIIMX peakinil. PacKpbrIBatoT B3aUMOCBA3b MEXKAY
KJIacCCaMH HEOPTaHMUECKUX COSUHEHNH, KaK TeHETUUECKYIO
2 Knaccudukanus Ypok ycBoeHus: HOBBIX | OOBSICHSIOT MOHATUS «XUMUYECKas PEaKIUs», «PEaKIuu
XUMHUYECKHUX PEaKIU 1Mo 3HAHUI COCTMHEHUS», «PEAKIIUU PA3TIOKEHUSY, «PEaKIIUu OOMEHa,
pa3IMYHBIM OCHOBAHUSIM «PEeaKINU 3aMEIEHUA», «PEAKIINN HEUTPATTU3aLII»,
3 Bxonanas VpOoK KOHTPOJIst 3HAHHMH | «IK30TEPMHUUECKHE PEAKIUMY, «OHI0TEPMUUECKHE PEAKIIMH,

JAUarHoCTH4YCCKasa pa60Ta

((06paTI/IMLIC pC€aKIuu», ((H606paTI/IMBIe pCaKmn»,
«OKHCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIUNY, «KTOMOT'CHHBIC
p€aKnuu», «KreTCpoOrcHHbIC pCaKIUun», KKaTaAJIUTHYCCKHUC
PCaKun», «KHEKATAJTUTHUICCKUC PCAKIIU, «TEIIIOBOM B(i)(l)eKT
XHUMHUYECKOH pCaKuum». KJIaCCI/I(I)I/ILII/IpYIOT XUMHYCCKHUEC PCAKIINU
110 Pa3JIMYHBIM OCHOBAHUSIM. Onpenenﬂ}oT OKHCIIUTEID U




BOCCTAHOBUTEIIb, IPOLECCHI OKUCIICHUA 1 BOCCTAHOBJICHU .
Ha6HIOIIaIOT 1 ONMCBIBAIOT PCAKIIMKU MCKAY BCIICCTBAMU

Hudposas nabopatopus
RELEON

Hudposoil natunk
TeMIIEpaTyphl ITATHHOBBII

[TonsiTHE O CKOPOCTH
XUMHUYECKOW PEaKUU.

YPOK —HCCIIC€JO0BAaHUC

OOBACHAIOT YTO TAKOE «CKOPOCTh XUMUYECKOM
peakium). ApryMEHTUPYIOT BEIOOD €IUHUIL
M3MEPEHUSI. Y CTAHABJIMBAIOT IPUYMHHO-CIICCTBEHHBIE CBS3U
BIVSTHUS Pa3TUIHBIX (PAKTOPOB HA CKOPOCTh XUMUYIECKUX

Karanu3

peakiuii. HaGmo1ai0T U ONMUCHIBAIOT PEAKIINH MEXKIY
BEIIECTBAMHU C ITOMOIIBIO PYCCKOTO (POIHOIO) SI3bIKA U SI3bIKA
xiMUH. [IpOBOAST OMBITHI, TOITBEPKIAIOLINE 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEaKIIUM OT PA3IMYHBIX (PaKTOPOB

XuMnueckue peakuuu B pacrpopax (10 u)

BJ'ICKTp OJIMTUYCCKAadA
Jucconnanusa

YPOK - HCCJICJOBAHUC

XapaKTepI/By}OT MOHATHUSA «BJICKTPOIUTUYCCKAA AUCCOTALU,
«OJICKTPOJIUTED», «HCIJIICKTPOJIUTED). YcranaBinBaoT IMPpUYIKUHHO-
CICACTBCHHBIC CBA3U MCIXKIY HpHpOI[Oﬁ QJICKTPOJIUTA U CTCIICHBIO
€ro JNCCOIHUAIUH. Y CTAaHABIMBAIOT NPpUYUHHO-CJICACTBCHHEBIC
CBA3H MCKAY TUIIOM XMMHUYECKOM CBS3U B QJICKTPOJUTC U
MECXaHU3MOM €T0 JUCCONallu.

Hudposas maboparopus
RELEON

OCHOBHBIC TTOJI0KEHHS

YpoK yCBOEHMS HOBBIX

XapaKTepI/BYIOT HNOHATHUA «CTCIICHb JUCCOUAaIuN», «CHIJIbHBIC

TEOPUH 3HAHMUI AIEKTPOJIUTHIY, «CIIa0bIe IIEKTPOIUTH», KKATHOHBI», KAHUOHBDY,
Llugposoit naTunk AIEKTPOTUTUYECKOMN «KUCIIOTBI», «OCHOBAaHUS», «COIU». COCTaBIISIIOT ypaBHEHUS
3IIEKTPOIPOBOAHOCTH nuccormaruu (TO/) AIEKTPOIUTUYECKON AUCCOLMAIINK KUCIOT, OCHOBAaHHUH U COJIEH.
NnnrocTpupytoT npuMepaMu OCHOBHBIE MOJIOKEHUS TEOPUHU
ANEKTPOIUTUYECKON JUCCOLIUAIINH.
Pa3znuyaroT KOMIOHEHTHI OKA3aTeNbCTB (TE3UCOB, ApPTyMEHTOB U
(hopMBI TOKA3aTEIbCTBA)
XumMudeckue CBOICTBa KomOunupoBaHHbIH XapakTepru3yroT 00IIHe XUMUYECKHE CBOMCTBA KUCIIOT C
KucioT B cBeTe TO/, YPOK MO3UIUNA TEOPUH AJIEKTPOIUTHYECKON AUCCOIUALIAH.
X uMudeckre CBOICTBa Ypok- mpakTUKyM CocTaBisIIOT MOJIEKYJISIPHBIE, MTOJIHBIE U COKPAIIEHHBIE HOHHBIE

KHCIIOT B cBeTe TOJI

YpaBHEHHUS peaKkuil C y4acTueM KUCIOT.

ApryMEHTHPYIOT BO3MO>KHOCTbH IPOTEKAHUS PeaKLui ¢
ydacTueM KUCIIOT Ha OcHOBe npaBuiia beprosie u psina
AKTUBHOCTH METAJIJIOB. [[pOBOAST OMBITHI, MOATBEPKIAI0IINE

XUMHYSCKHE CBOMCTBA KUCJIOT, C CO6J'HO)ICHI/ICM IpaBUJI




TEeXHUKHU Oe3onacHOCTH. HabmoaroT 1 OMUCHIBAIOT PEAKIMU C
y4acTUEM KHUCIIOT C IIOMOIIBIO PYCCKOIO (POIHOIO) SI3bIKa U
A3bIKa XUMUU

10 X UMUYECKHE  CBOMCTBA KoMOuHMpOBaHHBIIH CocTaBisiIOT MOJIEKYJISIPHBIE, TTOJIHBIE U COKPAIlICHHbIE HOHHBIC
OCHOBaHMI B CBETE YPOK YPaBHEHUS PEaKLUH C y4aCTUEM OCHOBAHUM.
reopun ApryMEHTHPYIOT BO3MOKHOCTB ITPOTEKAHUS PEAKIIMi C
HIIEKTPOJIUTUYECKON y4acTHEM OCHOBAHMI Ha OCHOBE IpaBuia beproe.
TrCcCoLaIiuu [IpoBOAAT OMBITHI, MTOATBEPKAAIONINE XUMUYECKUE CBOMCTBA
OCHOBaHUH, C COOIIO/IEHUEM MPABUI TEXHUKU O€30MaCHOCTH.
Ha6nronaroT u onuchIBalOT peakiiMy ¢ y4aCTUEM KHUCIIOT C
MTOMOIIBIO PYCCKOTO (POJIHOTO) A3BIKA U S3bIKA XUMHH
11 | Hudposas saboparopust Xumuueckre  CBOMCTBA | YPOK YCBOCGHHsI HOBBIX | XapakTepu3yrOT oOlIMe XUMUYECKHE CBOMCTBA COJIEH ¢ MO3UIIUI
RELEON COJIEl B CBETE TEOPHUHU 3HAHUU TEOPHUHU DJIEKTPOJIUTUYECKON AUCCOLUALINH.
LlndpoBoit raTunK HIIEKTPOJIUTUYECKOMN CocTaBisIIOT MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAIIEHHBIE HOHHBIE
3IIEKTPOIPOBOAHOCTH TrCcCoLaIiuu YpaBHEHUS PEAKIIMI C y4aCTHEM COJIEH.
ApryMEHTHPYIOT BO3MOKHOCTb ITPOTEKAHUS PEAKLIU C
y4acTHEM coJieid Ha ocHOBe npaBmiia beproiute. [IpoBoast
OMBITHI, TOJITBEPAKAAIOIINE XUMHUUECKUE CBOICTBA COJIEH, C
cOOJII0ZICHHEM MTPaBUJI TEXHUKU 0€3011aCHOCTH.
Habmro1atoT 1 ONMUCHIBAIOT PEAKIMU C yYaCTHEM COJIEH C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 [Tonstue o ruaponusze | KomOuHHpoBaHHBIH | YcCTaHaBIMBAIOT 3aBUCUMOCTb MEXIY COCTABOM COJIH U
coneit YpOK XapaKTepoM TUAPOIIN3a. AHAIU3UPYIOT Cpedy pacTBOpa COJIU C
MOMOILIbI0 UHANKATOPOB. [IpOrHO3UPYIOT TUI THAPOIN3A COJIU
Ha OCHOBE aHaJIN3a ero GOopMYJIb
13 | Hudposas nadoparopust [L.p. Ne 1. Pemienne VYPpok - mpakTUKyM VYuarca oOpamaTeCsi € JTa0OpPaTOpHBIM  OOOpPYIOBAaHHUEM H

RELEON

Hudposoit naTank
3JIEKTPONPOBOJHOCTH

AKCTIEPUMEHTATBHBIX
3a/1a4 1o TeMe
«DNEKTPOIUTHIECKAS
JTUCCOLUALIUSD)

HarpeBaTeJIbHBIMU TpUOOpaMU B COOTBETCTBUHM C IpaBUIAMU
TEeXHUKU Oe3onacHocTH. HabmogaroT cBOHCTBa 3JEKTPOJIIUTOB U
NPOUCXOJAMMUX ¢  HUMH  sBieHuid.  HaOmomator u
OIHUCBHIBAIOT PEAKLIIMM C YYaCTUEM DIIEKTPOJIUTOB C ITOMOILBIO
€CTECTBEHHOT'O (PYCCKOTO WMJIM POAHOIO) SI3bIKA U SI3bIKA XMMUH.
@opMyIMpYIOT  BBIBOABI 110  pe3yiabTaTaM  IPOBEACHHOIO
JKCIIEPUMEHTA




14 0O00011eHuE U Ypok 060011eHNST 1 O0600MIaI0T U CHCTEMATU3UPYIOT CBOU 3HAHUS 110
cucTeMaTu3aIus CHUCTEMaTHU3aIU TeMe: «XMMHUYECKHE PEaKIIUU B PaCTBOPAX
3HAHUU IO TeMe 3HAaHUU ANEKTPOIUTOBY. [[pUMEHSIOT Ha TPaKTHKE paHee U3YUEHHBIH
«XUMUYECKHE PEaKIIU MaTepuai, paboTas Mo TPyIIaMm ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
B pacTBOpax CJIOHOCTHU
AJIIEKTPOJIUTOBY
15 K.p.Ne 1 o Teme Ypok KOHTpOJIS [IpuMeHSIOT Ha MPAaKTUKE paHee U3YUCHHBIM MaTepual, padoTas
«XUMHUYECKHE PEAKIIUU 0 TPYIIIaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIO)KHOCTH,
B pacTBOpax BBITMIOJHSIOT KOHTPOJIBHYIO paboTy.
AIIEKTPOIIUTOBY
HemeTtanabl u ux coequHeHus (25 4)
16 O011ast XapaKTepUCTHKA VYpok — uccnenoanue | OOBACHSIOT YTO Takoe HeMeTalyIbl. CpaBHUBAIOT AJIOTPOITHbBIE
HEMETaJIOB BHUJIOM3MEHEHUS KUCIIOpoa. PacKpeIBaTh MPUYMHBI aJNIOTPOIIHH.
XapakTepu3yroT XUMHUYECKHE 3JIEMEHThI-HEMETaJIbI U IIPOCThIE
BEIIIECTBA-HEMETAJIJIbI: CTPOCHUE, (PU3HMUECKUE U XUMUUECKIE
cBoiicTBa HeMeTamoB. OOBACHSIOT 3aBUCUMOCTh OKHCITUTENIbHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB 3JIEMEHTOB-HEMETANIOB OT MX
nosnoxeHus B [lepuoanyeckoil cucteMe XUMUUECKUX 3JIEMEHTOB
17 Ob6mmas KomOunupoBanuelii | XapakTepu3yloT CTpOE€HUE, PU3NYECKUE U XUMUYECKHE
XapaKkTepUCTHKA YPOK CBOMCTBA, MOJIYYEHUE U IPUMEHEHHUE TaJIOTEHOB B IIJIaHE
anemeHToB VIIA rpymibl 00111er0, 0COOCHHOTO U €TUHUYHOTO.
— raJoreHoB VYcTaHaBIMBalOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEKIY
CTPOCHHEM aTOMa, XUMHUYECKOM CBS3BI0, TUTIOM
KPUCTAIIMYECKON PEIIETKU TaJOTEHOB, UX (PU3UYECKIUMH U
XUMHUYECKUMH CBOMCTBAMU
18 CoenuHeHus rajloreHoB | YpOK YCBOEHUS HOBBIX | XapaKTepu3ylT COCTaB, (PU3UYECKHE U XMMHUYECKHE CBOMCTBA,

3HAHUI

MOJIyYUeHUe U  NPUMEHEHHWE COEAMHEHMH TaJoreHoB ¢
MCII0JIb30BAaHUEM PYCCKOTO (POJHOIO) SI3bIKA U A3bIKA XUMHH.
HazbiBaroT coequHeHusT rajoreHoB mo ¢Gopmyiie U COCTaBISIOT
dbopMynbl O WX Ha3BaHUIO. YCTAaHABIMBAIOT MPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXJy XHUMUYECKOW CBSI3bIO, THUIIOM
KPUCTAJJIMYECKON  PEIIETKH COEOUHEHWIl TaJloreHoB, HX
(bU3NYECKUMU U XUMUYECKUMU CBOMCTBAMHU.




[TpoBoasT, HaOMIOAAIOT U OMUCHIBAIOT XUMUUYECKHM SKCTIEPUMEHT
[I0 PACIIO3HABAHUIO T'aJIOTEHUA-UOHOB C COOJIIOJIEHUEM IIpaBUII
TEXHHUKHU 0€30M1aCHOCTH.

BEIOTHSIOT pacyeTsl M0 XUMUYECKUM (GOpMYJIaM U YPaBHCHUSIM
peakiMii, MPOTEKAIIINUX C YYACTUEM COETMHEHUI raJJOr€HOB

19

[Lp.Ne 2. «3yuenue
CBOMCTB COJITHOU
KHACJIOTED

Ypok- IpakTUKyM

Vuarcs oOpamaTbcss ¢ J1a0OpaTOpHBIM  00OpYyJOBaHUEM U
HarpeBaTeIbHBIMA TPUOOpPaMH B COOTBETCTBUH C IpaBUJIAMU
TeXHUKH Oe3ormacHocTd. HaOmiomaloT CBOMCTBA 3JCKTPOJIMTOB U
NPOMCXOAAIMX C  HUMH  siBleHud.  HaOmomaror u
ONUCHIBAIOT PEAKIIMM C YYaCTUEM DJIEKTPOJIUTOB C IMOMOIIBIO
€CTECTBEHHOI'0 (PYCCKOTO WIJIM POJHOTO) SI3bIKA U S3bIKA XMMHH.
Q@OopMyJIUPYIOT  BBIBOJABI 1O  pe3yJbTaTaM MPOBEAECHHOIO
IKCIICPUMEHTA
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OO0m1as XxapakTepuCcTUKa
snemeHToB VI A -
xanbKoreHoB. Cepa

KoMOunmpoBaHHbIii
YPOK

JlaroT oOL1yI0 XapakTepUCTUKY aToMaM, MPOCThIM BELIECTBAM U
COCIMHEHUSAM XaJIbKOI'€HOB B 3aBUCHMOCTU OT HX IIOJIOKEHUS B
ITepuoanueckon CUCTEME. XapakTepu3yroT CTPOEHHUE,
arutoTponus, GU3NYecKre U XMMUYECKHE CBOICTBA, OJTyYCHUE U
IIPUMEHEHHE CEPBl. Y CTaHABIMBAKOT IPUYUHHO-CIICICTBEHHbIE
CBSI3U MEXKIY CTPOCHUEM aToOMa, XMMHYECKOM CBS3bIO, THUIIOM
KPUCTANIMYECKOM  pemérku cepbl, €€ (UINUYECKUMU U
XUMHAYECKUMH CBOMCTBAMU.

BeInonHsA0T pacyéTel 0 XMMUYECKUM (hopMysIaMm U

YPAaBHEHUSM PEAKIMi, IPOTEKAIOIINX C YYACTUEM CEPBI.
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CepoBogopon u
CyIb(UIBI

KomOunupoBaHHbIH
YPOK

XapakTepusyroT coCcTaB, (pU3NUecKre U XMMHUECKHEe CBOMCTBA,
MOJTydeHUE U IPUMEHEHUE COCTMHEHUM CepPhI B CTENIEHU
OKHUCIIEHUS -2 C UCTIOIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U
sI3bIKa XUMUHU. Ha3pIBalOT COeTMHEHNUS CEPhI B CTETICHU
okucieHus -2 1o gopmyne u CocTaBiasioT (OPMYIIBI IO UX
Ha3BaHWI0. COCTABIISIIOT MOJICKYJIIPHBIC K HOHHBIE YPAaBHEHUSI
peakiuii, XapakTepu3yIolue XUMUYECKUe CBOMCTBA
COCJTMHEHUH Cephl B CTETICHN OKHCIICHUS -2.

OnuchIBaOT MPOLECCHI OKHUCJICHUSI-BOCCTAHOBJICHMUS,

ONPEJEINAIOT OKUCIUTEIh U BOCCTAHOBUTEIh u




COCTABIISIFOT AJIEKTPOHHBIN OajlaHC B pEakUUsiX C y4aCTHEM Cepbl
B CTCTICHH OKUCJICHHUS -2.

VYCTaHaBIMBAIOT ~ NPUYMHHO-CIEACTBEHHBIE  CBSI3U  MEXKIY
XMMHYECKOM  CBS3bIO, THUIIOM KPUCTALIMYECKON  PEIIETKH
COeIMHEHUN cepbl, UX (U3MUECKUMH U XUMHYECKUMU
CBOMCTBaMH
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Kucnopoaubie
COCIMHEHUS CePhI

KomOunnpoBaHHBIT
YPOK

3anuchIBaloT (OPMYJIbI  OKCHIOB  CEpbl,  HA3bIBAlOT WX,
OIMCHIBAIOT CBOMCTBA HA OCHOBE 3HAHUM O KHCIIOTHBIX OKCHJIAX.
XapakTepusyroT cocTaB, (U3NYECKUE U XUMHUYECKHE CBOMCTBA
CEPHOM KHUCJIOTHI KAK IEKTPOJIUTA C UCIOJIB30BAHUEM PYCCKOTO
(ponHOTO) s3bIKA U sI3bIKA XUMHUH. COCTABISAIOT MOJICKYJSIPHBIC U
MOHHBIC YpPAaBHEHHUSI PEAKUUH, XAPAKTEPU3YIOUIUX XHUMHYECKHE
CBOIICTBa cepHOM KHCIOTHI. Pacmo3HaloT cynbhaT-HOHBI.
XapakTepru3yrT CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI
KaK OKHCIIUTEJNSI C UCIIOJIb30BAHUEM PYCCKOTO (POAHOIO) S3bIKA U
sa3pika  XUMUU.  COCTaBJISIOT ~ ypaBHEHUS  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN METOJOM AJIEKTPOHHOTO OasiaHca.
BeimonHstor pacu€tel  mo  XuMu4yeckuMm — popmyram U
YPaBHEHUSIM pEaKLUi, IPOTEKAKOIIUX C YYaCTUEM CEPHOM
KHUCJIOTBI.

Habmo1at0T 1 ONuChIBaIOT XUMUYECKUN IKCIEPUMEHT
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I[Lp. Ne 3. «M3yuenue
CBONCTB CEpHOU
KHCIJIOTBD»

YPOK — IpakTUKyM

VYuyarcs obpamaTbcst € JIaOOpaTOpHBIM ~ 000pYIOBaHHEM U
HarpeBaTeJIbHBIMU TpUOOpaMU B COOTBETCTBHHM C IpaBUIAMHU
TeXHUKU Oe3zomacHocTu. HabmomaroT cBoicTBa 37EKTPOIUTOB U
OPOUCXOJSAIMMX ¢  HUMH  sBiaeHuid.  HaOmomaor
OIUCBHIBAIOT PEAKLIMM C YYaCTUEM DIIEKTPOIUTOB C ITOMOILBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) A3bIKA U SI3bIKa XUMHHU.
@OopMyIHMpYIOT BBIBOABI IO PE3yJIbTaTaM  MPOBEACHHOIO
JKCIIEPUMEHTA
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O6mas

XapaKTepUCTHKA
XUMHYECKHX DJIEMEHTOB
VA rpynmnsl. A3ot

KomOunupoBaHHbII
YPOK

JlaroT OOIIyI0 XapaKTEPUCTUKY aToMaM, IIPOCTHIM BeEIlleCTBaM U
COCIUHECHUSM ITHUKTOTEHOB B 3aBHUCHMOCTH OT HUX ITOJIOKCHHUS B
[Tepuoanueckoit CHCTEME. XapakTepus3yroT CTpOCHHUE,
(bu3HYeCcKre U XUMUUECKHIE CBOMCTBA, MOJYUECHUE U IPUMECHECHHE




a30Ta C HCIOJb30BAHMEM PYCCKOTO (POJHOIO) s3bIKa M s3BIKA
XUMHH.

Ha3piBatoT coemmHeHMs a3zota 10 (GOpMyJIe M COCTABJISIIOT
dbopMyapl 1O WX Ha3BaHHMIO. Y CTAHABJIMBAIOT IPUYMHHO-
CJICJICTBEHHBIE CBSA3M MEXK]Y CTPOCHHUEM aTroMa W MOJEKYJIbI,
BUJIOM XHMHUYECKOW CBSI3U, TUIIOM KPHUCTAJUIMYECKOM PELIETKHU
a30Ta ¥ ero (U3NIECKUMU U XUMUYECKUMH CBOWCTBaMH.
BEIOMHSIOT pacuéThl MO0 XUMHYECKUM (OpMyIaM U ypaBHEHUSIM
peaKIyii, MPOTEKAIOIIMX C YJaCTHEM a30Ta
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Ammuak. Coitt aMMOHUS

VYpoK yCBOECHHS HOBBIX
3HAaHUU

CocraBistoT hopmyIIbl o ux Ha3BaHUSIM.
3anuChIBalOT MOJIEKYJIIPHBIE W WOHHBIE YPaBHEHHS pPEAKLUU,
XapaKTEePU3YIOIIME XHWMHUYECKHE CBOWCTBA aMMHaka U COJeH
aMMOHMUSL. CocraBisoT ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA C yYaCTUEM aMMHaKa C MOMOIIbIO
AJICKTPOHHOTO OajaHca.

VYcraHaBIMBalOT TPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY
BUJAMU  XUMHUYECKHUX CBSA3EH, THUINAMH KPUCTAIIMYECKUX
pemETOK aMMMaka U cojiell aMMOHHMS U UX (U3HYECKUMU U
XUMHUYECKUMU  cBoiicTBamu. [IpoBomsaT, HabmOgaroT U
OTNHUCHIBAIOT XUMUYECKUM DKCIIEPUMEHT 10 Paclo3HABAHUIO
MOHOB  aMMOHHS C  COONIOJEHWEM  TpPaBWJI  TEXHUKH
0€30MacHOCTH.

BremonHsoT pacy€tel MO XUMHYECKHMM  dopMylaM |
YpaBHEHUSM PEAKIIHii, MPOTEKAIOIINX C yYaCTHEM aMMHaKa
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[1.p.Ne 4 «[lonyuyenue
aMMMaKa U U3y4eHHe
€ro CBOMCTB»

VYPpoK - IpakTUKyM

[Tomywator, coOOUpAIOT U pacmo3HAIOT aMMuak. PabotaroT ¢
1ab60paTOPHBIM o0opynoBaHueM u HarpeBaTeIbHBIMU
npubopaMr B COOTBETCTBHM C  MpaBWIAMH  TEXHUKH
O0e3zonmacHoctr.  HaOmromaroT W ONKCHIBAIOT XUMHYECKHUIH
AKCIIEPUMEHT C MOMOIIBI0 PYCCKOTO (POJHOTO) S3bIKA M SI3bIKA
xuMuH. OOpMyIUPYIOT BBIBOABI MO PE3yJabTaTaM MPOBEIECHHOIO
IKCIIEPUMEHTA. CoTpynHuYaloT B mpormecce  y4eOHOTo
B3alMOJICICTBHS NpU paboTe B rpynmax
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Hudposas madbopatopus

Kucnoponcoaep:xamre

Ypok - uccienoBanue

3anuChIBAlOT  PEakUHi,  XapakTEepPU3YIOUME  XMUMHYECKHE




RELEON

udposoit naTank
AIIEKTPOIPOBOIHOCTH

COCAMHECHUS a30Ta
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Kucrnopoaconepxarine
COEIMHEHHS a30Ta

KomOunnpoBaHHBIT
YPOK

CBOICTBA OKCHJIOB a3oTa.Y CTaHaBJIMBAIOT MPUYHUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXKIY BHJIOM XHUMHUYECKOH CBSI3H, THUIIOM
KPUCTAJUTMYECKON PEIIETKH OKCHUJIOB a30Ta M UX (DU3UYCCKUMH U
XUMUYCCKUMH CBOMCTBaMU.XapaKTEPU3YIOT COCTaB, (hU3UUCCKUC
U XMMHUYECKHE CBOMCTBA a30THOW KHUCIJIOTHI KakK 3JICKTPOJIMTA,
MIPUMEHEHUE C HCIOJB30BAaHUEM PYCCKOTrO (POIHOTO) SI3bIKa U
sI3bIKa XUMUU.

3anuchIBalOT MOJICKYJISIPHBIE W WOHHBIE YpPaBHEHHUS pEaKIui,
XapaKkTepU3YIOIINEe XUMUYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK
anekrposinta. IlpoBoasT, HAOIIOJAIOT M OMUCHIBAIOT XUMUYCCKUI
AKCIEPUMEHT, XapaKTEPU3YIOIIUM CBOMCTBA a30THON KHUCIOTHI
KaK  QJIGKTPOJIUTA, C  COOJIOACHHEM  TPaBUI  TEXHUKH
0€301MacHOCTH.

XapakTepus3ylT a30THYIO KUCIIOTY KaK OKUCIUTENb. COCTaBISIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUH,
XapaKTEPUIYIONINX XUMUUYECKHE CBOMCTBA a30THOM KUCIIOTHI KaKk
OKHCITUTENS, C IIOMOIIBIO AJIEKTPOHHOTO Oananca. [IpoBosr,
HaOIIOAI0T U OMUCHIBAIOT XUMUYECKUN SKCTIEPUMEHT,
XapaKTEePU3 YOI CBOMCTBA a30THOM KUCIOTHI KaK OKUCIUTENS,
¢ coOJII0IEHUEM MPABUII TEXHUKU 0€30T11aCHOCTH
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®ocdop u ero
COCIMHCHUS

YPOK - IPaKTUKYM

XapakTepu3yloT CTPOCHUE,  AJIOTPONHI0,  (U3NYECKHEe U
XMMUYECKHE CBOWCTBA, MOJy4YeHHUE W TpumeHeHue docdopa ¢
HCITOJIb30BAaHUEM PYCCKOTO (POIHOTO) S3bIKA U A3bIKA XUMHH.
CaMocCTOsTeNIbHO ONMUCHIBAIOT CBOMCTBa okcua ¢ocdopa(V) kak
KHCJIOTHOTO OKCHJIa U CBOHCTBA OpTO(POCHOPHON KHCIIOTHI.
[TpoBoasT, HaOMIONAIOT U OMKUCHIBAIOT XUMHUUECKUN SKCIIEPUMEHT
c co0uro/IeHNeM paBUI TEXHUKHU 0€30MaCHOCTH.
Pacnio3nator ¢ocdar-nonsl
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Oomuras
XapaKTEePUCTUKA
3JIEMEHTOB v
TPYIIBL. YTIEPOT

A-

Ypok 060011eHus u
CUCTEMAaTH3aIHH
3HAaHUU

JlaroT oO11yI0 XapakTepUCTUKY aToMaM, MPOCThIM BELIECTBAM U
COEIMHEHUSM 2IeMEeHTOB [V A- rpynmnel B 3aBUCUMOCTH OT MX
nonoxenuss B Ilepuogmdeckoir cucreMe. XapaKTEpU3YHOT
CTpOEHHE, aJUIOTPOIUI0, (pU3NUecKre U XMMUYECKHE CBOICTBa,
MOJIy4deHHE U IPUMEHEHHEe aMOp(HOTro YIiieposia U €ro COPTOB C




HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
(CpaBHUBAIOT CTPOSHHUE M CBOMCTBA anMasa u rpadura.
OnuChIBaIOT OKUCIUTENLHO-BOCCTAHOBUTEIbHBIE CBOIICTBA

yriieposaa
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Kucnopojaconepxaiue
COCTMHECHUS yriiepoja

KoHTtpoisbHO-
00001Iaronui ypox

XapakTepu3yloT cOoCTaB, GU3NYECKUE U XMUMHUYECKHE CBOICTBA,
MIOJIyYeHUE U IPUMEHEHNE OKCHJIOB YIJIEPO/ia C UCIIOJIb30BaHUEM
PyCCKOTO (pomHOTO) S3BIKA u SI3bIKA XUMUHU.
VYcTaHaBIMBaOT NPUYMHHO-CIIEICTBEHHbBIE CBsI3U MEXIY
BUJIaMH  XUMHYECKHUX  CBSI3€H, THUIAMU KPUCTALTUYECKUX
pEmETOK OKCUIOB YIiiepoJia, X (U3NYECKUMU U XUMHUYECKHUMHU
cBOMicTBamMH, a Takke mnpuMeHeHHeM. CoOIIOa0T MpaBuia
TEXHUKH  O€30MacHOCTH  HpPH  HCIOJB30BAHUM  TIEYHOTO
OTOIUICHHSI. XapaKTePU3yIT COCTaB, (PM3MUECKHE M XUMHYCCKHE
CBOMCTBA, MOJYYEHHUE M MPUMEHEHHE YrOJIbHOW KUCIOTHI U €€
coneit (kapOoOHATOB W THAPOKApPOOHATOB) C HCIIOJIH30BAaHUEM
pPyccKoro (pOAHOTrO) sI3bIKA U S3bIKa XUMUH.

NnmrocTpupyroT 3aBUCMMOCTh ~ CBOMCTB ~ COJIEM  YrOJIBHOM
KHCIOTBI OT HMX cocTtaBa. [IpoBonar, HaOmwOAalT W
OTNHUCHIBAIOT XUMUYECKUM HKCIIEPUMEHT C COOJIFOJICHUEM TPABHII
TEXHHUKHU 0€30IM1aCHOCTH.

Pacno3nator kapOoHAT-HOH. BrIToTHSIOT pacuéTsl o
XUMHYECKUM (OpMyliaM M YPaBHEHUSM PEAKIIHi, TPOTEKAIOIIUX
C YYaCTHEM COEIMHEHUH yriiepojaa
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udposas mabopaTopus
RELEON

Hudposoit naTank
JNEKTPOIPOBOIHOCTH

ILp. Ne 5. «Ilomyuenue
YIJIEKUCIIOrO ras3a u
W3YYEHHUE ETO CBOWCTB)»

VYPpOK — NpakTUKyM

[Tonyuyaror, COOMpAIOT W PACMO3HAIOT  YIJIGKUCHIBIA — Tas.
HaGnromatoT W ONKCBHIBAIOT XMMUYECKMH  HKCHEPUMEHT €
MOMOILIBIO  PYCCKOTO  (pOJIHOTO) s3bpIKa W S3bIKa XUMHH.
@opMyIHPYIOT BBIBOJABI 1O  pe3yiabTaTaM  IPOBEACHHOIO
IKCIIEPUMEHTA.

CoTpynHUYalOT B Mpolecce ydyeOHOro B3aMMOAECUCTBUS NIpU
pabote B rpynmnax
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YreBo1opoasl

KomOunupoBaHHbII
YpPOK

XapakTepu3yloT OCOOEHHOCTH COCTaBa U CBOMCTB OPraHMYECKUX
coelMHeHUN. Pa3nmnuaroT mnpenenpHble M HENpeAelbHbIe




yraeBonopoasl.  HaspiBatoT 1 3anmuchiBalOT  OPMYIIBI
(MONeKyJIsIpHBbIE U CTPYKTYPHBIC) BaXKHEHIIMX MpEACTaBUTENCH
yraeBonopoaos. Ilpemiaraior sKCepuMeHT MO Paclo3HAaBAHUIO
COEIMHECHUHN HempeaeabHoro crpoeHus. Habmromaror 3a xomgom
XUMHUYECKOTO SKCIIEPUMEHTA, OMHUCHIBATH €r0 U JIeJaTh BHIBOJIBI
Ha OCHOBE HaOoieHn. OUKCUPYIOT Pe3yIbTaThl SKCIIEPUMEHTA
C MOMOUIbIO PYCCKOTrO (POJHOTO) sA3bIKA, a TAKXKE C MOMOIIBIO
XUMHYECKUX POPMYI M YPABHCHHIA.

34 Kucnoponconep:xamue Kom6unupoBanusiii | Xapakrepu3yroT CIUPTHI, KaK KHUCJIOPOJICOIepIKalIHe
OpraHUYecKue YPOK opraHuveckue coenuHeHus. KiaccupuuupyroT CcOoupTel 1O
COETMHEHUS aTOMHOCTH.
HazpiBaroT npezacraButeneil 0HO- U TPEXATOMHBIX CIUPTOB U
3aMUCHIBAIOT U3 (DOPMYIIBIL.
XapakTepusyloT  KHCIOTHI, KaK  KHUCJIOpOACOAepXkallne
OpraHHYECKHUEe COCTUHEHUSI.
HazpiBatoT mpencraBuTenell NOpeesbHbBIX U HENPEesbHbBIX
KapOOHOBBIX KUCJIOT U 3aHCHIBAIOT U3 (DOPMYIIHI.
35 Kpemnuii u ero KoMOunmupoBanuslii | XapakTepu3yrT CTPOCHHE aTOMOB M KPHUCTAJIIOB, (PU3UYECKHE U
COEIMHEHUS YpOK XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U MPUMEHEHHE KPEMHUS C

HCTOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMHH.
YcraHaBInBaIoT MPUYUHHO-CJIICACTBCHHBIC CBs3HU MCKIOY
CTPOCHHEM aToOMa, BHJOM XHUMHMYECKOW CBSI3M, THUIIOM
KPUCTAIJIMYECKON PEIIETKH KPEMHHUS, €ro (QpU3N4ecKuMu U
XMMUYECKMMH  CBOMCTBaMHU.  BBIMOMHAIOT — pacdy€rel 1O
XUMHUYECKUM (DOpMYyJIaM U YpaBHEHMSIM peaklui, MPOTEKAIOIINX
C ydacTHeM KpEeMHHUS M €ro COeJUHEHUH. XapaKTepu3yroT
cocTaB, (pU3MUECKHME M XUMHUECKHE CBOMCTBA, MOJy4YEHHE U
NPUMEHEHHE COCTMHEHNI KPEMHHSI C MCIIOJIb30BAaHUEM PYCCKOTO
(pomHOrO) s3bIKa M si3pIKa XUMHHM. CpaBHHUBAIOT TUOKCH[IBI
yriepoaa U kpeMHus. OUCHIBAIOT BAKHEHUIIINE THTIBI
IOPUPOJHBIX COEIMHEHHH KPEMHHUS KaK OCHOBHOTO JJIEMEHTa
autochepsl. Pacno3HaroT cuiIMKaT-uoH
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CunukaTHast
[TPOMBIIIUICHHOCTD

Ypok yCBOECHMSI HOBBIX
3HAHUH

XapakTepus3yroT CUIMKATHYIO IPOMBIIIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKLHIO. YCTaHABIMBAIOT AHAJTIOTUM MEXK]Y Pa3IMUHbIMU
OTpaCIISIMU CUIIMKATHOW MPOMBIIIJICHHOCTH

37 [TosryueHnue HemeTauIoB | YpOK ycBOeHUS HOBBIX | ONHKCBHIBaIOT HAXO0XK/IEHUE HEMETAJNIOB B IIPUPO/IE.
3HAaHUU XapakTepu3yroT GPakLHOHHYIO IEPETOHKY KHUKOT0 BO3yXa
KaK COBOKYITHOCTb (DU3MYECKHX MPOLECCOB. APrYMEHTUPYIOT
OTHECEHUE aKTUBHBIX HEMETAJUIOB K OKACIUTEIBHO-
BOCCTAHOBUTEJIbHBIM IIPOLIECCAM
38 [Toyuenue BaxHEHIINX VYPOK - IpakTUKYM XapakTepu3yloT XUMMHU3M, CbIPbE, allllaparypy, Hay4HbIE
XMUMUYECKUX COEAMHEHUN MPUHLIMIIBI ¥ IPOTYKIUIO IPOU3BOJICTBA CEPHON KUCIIOTHI.
CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KUCIIOTHI C IPOU3BOACTBOM
amMMHaKa
39 | Hudposas naboparopus O060011IEHNE 10 TEME KomOunMpoBaHHBIT [TpoBoaAT O11eHKY COOCTBEHHBIX JOCTH)KCHHUI B YCBOSHUU TEMBI.
RELEON HemeTtamisl 1 ux YPOK Koppektupytor cBOM 3HaHUS B COOTBETCTBHM C IUIAHUPYEMBIM
Llugposoit naTunk COCIUHEHUS» pesynabraroM.  IlomywaroT xumuueckytro — MHOpMaALMM U3
3IIEKTPOIPOBOAHOCTH pa3NIUYHBIX UCTOUYHUKOB. [IpencraBnsioT nHpoOpManuio mo teme
«Hewmerannel» B Bue TabIuLl, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacts KT
40 K.p. Ne2 mo teme: YPpoK - KOHTpOIIS [TpuMeHsIIOT Ha MpaKTUKE paHee U3YYEHHBIM Marepual, padoras
«Hemeramisl 1 ux 3HAaHUU [0 TIpynmaMm ¢ 33JaHusIMH  Pa3HOrO YpPOBHS  CJIOXKHOCTH,
COEJTMHEHUS» BBIMIOJHSIOT KOHTPOJIbHYIO paboTy.
MeTtanibl ¥ ux coequnenus (17 4)
41 [[os10KEHNE METAIIOB B VYpok ycBoeHus HOBbIX | OOBSCHSIOT 4YTO Takoe MeTauibl. PasnuyaroT  (opmbl
[leproanueckoil cucreme, 3HAaHUU CYILLIECTBOBaHMS METAJUIOB: AJIEMEHTHI U IIPOCTHIE BELIECTBA.
CTPOEHHE aTOMOB U XapakTepu3yroT XUMHUYECKHE JJIEMEHTHI-METAUIbl 10  UX
KpPUCTAJIJIOB nonoxxkenuto B llepuommueckoit cucreme JI. M. Menneneesa.
[Iporao3upyroT CBONCTBA HE3HAKOMBIX METaJIJIOB o
M0JIO’KEHNIO B [leproanueckoil cucteMe XUMUYECKUX 2JIEMEHTOB
. . MenneneeBa. YcCTaHaBIMBAKOT NPUYUHHO-CIIEICTBEHHBIE
CBA3M MEX]Iy CTPOCHMEM aTroMa, BHJOM XHMHYECKOH CBS3H,
TUINIOM KPUCTAJNIMYECKOW PEIIETKH METAJUIOB — IPOCTBIX
BEUIECTB U UX COEAMHEHHUN
42 O61111e XUMHUYECKUE Komb6unnpoBanublii | OOBSACHSIOT YTO TaKo€ Psii aKTUBHOCTH MeTaJuIoB. [IpuMensoT




CBOIMCTBA METAJIJIOB

YPOK

ero JUIs XapaKTEePUCTHKH XUMUYECKHX CBOWCTB IMPOCTHIX
BelecTB-MeTauioB. O000MAIOT CHUCTEMY XUMUYECKUX CBOHCTB
METAJUIOB KaK «BOCCTaHOBHTEIbHBIC CBOMCTBAY». COCTABIISIFOT
MOJIEKYJISIPHBIEC YPAaBHEHUS PEAKIIUHI, XapaAKTEPU3YIOLIUX
XHUMHUYECKHE CBOWCTBA METAJIJIOB B CBETE YUCHUS 00
OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX MTPOIECCAX, & PEAKIUH C
YYaCTHEM DJIEKTPOJIUTOB, IPEACTABIISTh TAKXKE U B HOHHOM
Buzic. Habro1ar0T 1 OMUCHIBAIOT PEaKIIUK MEX/Ty BEIICCTBAMHU C
MIOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XHMMHUHU.
CaMOCTOSTEIEHO IPpOBOAAT OIIBITHI, IIOATBECPKAAOIINC
XHUMUYECKHE CBOWCTBA METAJIJIOB C COOJIFOICHUEM TTPaBHII
TEXHHUKHU 0€301TaCHOCTH

43 O011as XapaKTepuUCTHKA Ypok ycBoeHus HOBBIX | OOBSCHSIOT OSTUMOJIOTHIO Ha3BaHMsI TPYMNbl  «IIIETOYHBIC
[IICJIOYHBIX METAJJIOB 3HAHUI MeTasuib». J[aroT 001IyI0 XapakTepUCTUKY MIETOYHBIM MeTallJIaM
44 OOwmas xapakTepucTHKa KoMOunupoBanupiii | 0 ux monoxkenuto B Ilepromuueckoil cHCTEME XUMHYECKHX
HIEJIOYHBIX METAJIJIOB YPOK anemenTtoB J[. . Menpaeneesa.
XapakTepusyroT cTpoeHue, Gu3nuecKue U XMuMHUYECKIe CBOMCTBA
MIEJIOYHBIX METAJIOB B CBETE€ OOIIEro, OCOOCHHOTO U
€AMHUYHOTO.
[Ipencka3piBatoT PU3NUECKHE U XUMHUYECKHE CBOMCTBA OKCHUJIOB
U TUAPOKCHUJIOB LIEJIOYHBIX METAUIOB Ha OCHOBE MX COCTaBa U
CTPOCHMSI W TOATBEPXKIaTb  TMPOTHO3bI  YPaBHEHHSIMU
COOTBETCTBYHOIIMX  peakuui.  [IpoBomsat  pacuérel  mo
XUMUYECKUM (popMyliaM U ypaBHEHMSIM PEaKIIUH, MPOTEKAIOIINX
C y4acCTHEM HIEJIOYHBIX METAJUIOB U UX COETMHEHHM
45 O011ast XapaKTepUCTHKA Ypok yCBOEHHUS HOBBIX | XapaKTepU3yIOT CTpoeHUe, GU3NYECKUEe U XMMHUECKHUEe CBONCTBA
[11€JI0YHO3EMETBHBIX 3HaHUI IETOYHO-3EMENIbHBIX METAJUIOB B CBETE OOIIEro, 0COOEHHOTO H
METaJJIOB enquHUYHOTO. [IpenckaspiBaroT (u3WUecKHe ¥ XUMHYECKHE
46 OO61mas xapakTepucTHKa KoMOMHMpOBaHHBI | CBOWCTBA OKCUIOB M T'MAPOKCUIOB MeTamioB IIA rpynmer Ha
1IEJI0YHO3EMETbHBIX YpOK OCHOBE HMX COCTaBa M CTPOCHHS W TOATBEPXKIAIOT IMPOTHO3BI
METaJUIOB YpaBHEHUSMH COOTBETCTBYIOLIUX PEAKIIUH.

[TpoBoAsT pacu€rbl MO XMMHYECKUM (OpMyJaM U ypaBHEHUSIM
peakuyii, IPOTEKAIIMX C YYaCTHEM IICJIOYHBIX METAUIOB U UX




COEeIUHEHNN

47

JKécTtkocTh BOILI U
CrocoObI €€ ycTpaHEHUs

YpoK yCBOECHMS HOBBIX
3HAHUU

OOBACHSIOT 9TO TaKoe (OKECTKOCTD BOJIBD».
PaznuyaroT BpeMEHHYI0O W TMOCTOSHHYIO JKECTKOCTh  BOJIBI.
[Ipemiararor crocoObl yCTpaHEHHS KECTKOCTH BOJABL. IIpoBosT,
HaONIOJAIOT M ONHCHIBAIOT XUMHUYECKUM DKCIEPUMEHT, C
COOJTIOZICHUEM MPABUJI TEXHUKHU 0€30MTaCHOCTH
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[Lp.Ne 6. «Ilonyuenue
JKECTKOH BOJBI U
CII0COOBI e€
yCTpaHEHUS»

KomOunupoBaHHbIiI
YPOK

[Tonyuyaror, COOMPAIOT M PACIIO3HAIOT YIIICKUCIIBIN ras.
Ob6pamatores c 1a060paTOPHBIM obopyoBaHHEM u
HarpeBaTeIbHBIMU TIPUOOpaMU B COOTBETCTBHH C IPaBUIAMH
TeXHUKHU Oe3omacHOCTH. HabmioqaoT U ONUChIBAIOT XUMUYECKUIT
AKCIIEPUMEHT C MOMOMIBI0 PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
xumun. OopMyIUpyIOT BBIBOJBI 1O pe3yabTaTaM IMPOBEICHHOTO
AKCIIEPUMCHTA. CoTpyaHu4aioT B npoiiecce y4eOHOT0
B3aMMOJICIICTBHS MpU paboTe B rpynmax
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AJTIOMUHUN U €T0
COCTUHEHUSI

VYPpOK - IpakKTUKyM

XapakTepu3yloT  aJIIOMHHMHA  1I0  €ro  IIOJIOKCHHIO B
[lepuoauueckoit cucreme xumuuyeckux osaemento J[. U.
Menpeneesa. OnuceIBalOT CTPOEHHUE, ¢busnyeckue u
XUMUYECKHE  CBOMCTBAa  AJIOMHUHMS,  NOATBEpXKAas  UX
COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKIUM.

OOBSACHAIOT JBOWCTBEHHBIM XapakTep XWMHUYECKHUX CBOWCTB
OKCHJA ¥ THAPOKCUIA ATFOMUHUS.
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Hudposas mabopatopus
RELEON

Iudposoil natunk gaBIeHUST

DKenes3o

YpoK yCBOEHMS HOBBIX
3HAHUU
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CoeTnHEHNS Kee3a

KomOuHupoBaHHbIH
YPOK

XapakTepusyroT NoJioxkeHue xene3a B [lepuoguueckoil cucreme
xumuueckux odnementoB JI. W. MengeneeBa, 0ocoO€HHOCTH
cTpoeHus: aroma. OMNUCBHIBAIOT (U3MYECKHE U XUMHYECKHE
CBOMCTBAa JKelie3a, TMOJTBEpPXAasi WX COOTBETCTBYIOIIMMH
ypaBHeHUssMH  peakiuii.  OOBSACHSAIOT  HAIUYUE  JIBYX
TeHeTHUYECKHX pANOB COeIMHEeHMH okemesa Fe’+ m Fe¥'.
YCcTaHaBIMBAIOT 3aBUCHUMOCThH OOJIACTEl MPUMEHEHUS Kele3a U
€ro CIUIaBOB OT CBOMCTB. IIpoBOIAT pacué€rel M0 XMMHYECKHM
dbopMynaM M ypaBHEHUSM PEAKIHi, MPOTEKAIOIIUX C Y4acTHEM
xKene3a U ero coenuHeHui. HaOmogaroT U ONMCHIBAIOT PeaKIuu
MEXy BEIIeCTBAMU C MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA W
SI3bIKA XUMUU




52

Hudposas nabopatopus
RELEON

HudpoBoil naTuuk AaBIEHUS

[1.p. Ne 7 «Pemienue
HKCIIEPUMEHTAIBHBIX
3ajiay 1o TeMe
Metaiub»

YpoKk-npakTUKyM

OKCIEpUMEHTAJIbHO  MCCIIEAYIOT CBOMCTBA METAUIOB U HUX
COCIMHEHUH, pellaTh JSKCIEPUMEHTAIbHBIC 3a]adyd MO0 TEME
«Mertamiel»y. PabotaroT c J1a00paTOpHBIM OOOpPYIOBAHHEM |
HarpeBaTCIbHBIMH NPUOOPAaMH B COOTBETCTBHHU C IIpaBUJIAMHU
TEXHUKN Oe3omacHocTd. HaOirogaroT cBOMCTBA METAIIOB U HX
COCIMHCHU U SBJICHUH, MIPOUCXOISINAX C HUMH.
OnuCHIBaIOT XUMHYESCKHM SKCIIEPUMEHT.
@opMyIHPYIOT BBIBOALI 110  pe3yjbTaraM  IMPOBEACHHOTO
skcriepuMenTa. OmnpenenstoT (MCXoasd H3 ydeOHOH 3amaun)
HEOOXOIMMOCTh HCITOJIL30BAHUS HaOJI0ACHUS 158307
AKCIIEPUMEHTA

53

Koppo3ust wmeTtajsioB
CIIOCOOBI 3aITUTHI OT HEE

VYpoK yCBOECHHS HOBBIX
3HAaHUU

OOBACHAIOT YTO TaKoe KOoppo3us. Pa3amyaror XMMHUYECKYH H
AJIEKTPOXUMHUYCCKYIO  KOPpO3uH. VIUTIOCTPUPYIOT — MOHSATHS
«KOppO3US», «XHMHUECKAs KOPPO3HL», «IJICKTPOXUMUYCCKAS
KOppO3Hs» MpUMEpaMH. XapaKTEPU3YIOT CIOCOOBI  3allUThI
METAJIJIOB OT KOPPO3UHU
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Metassl B Ipupoe.

VYpoK yCBOECHMS HOBBIX
3HAHUU
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[loHsTHE O METAIITYprUn

Ypok- cemuHap

Knaccupumupyrot ¢hopMbl IPUPOIHBIX COSTMHEHUN METAIIIIOB.
XapakTepu3yroT o0IIie CrocoObl MONYyUYeHUsT METalIOB: MUPO-,
THJIPO- U 3JICKTPOMETAJLTYPTHH.

KoHKpeTH3upyloT 5T crnoco0bl MpUMEpaMH U ypaBHEHUSMU
pEeaKIuii C COCTaBICHUEM DJICKTPOHHOTO OayaHca.

OnuceIBalOT TOMEHHBII  TMpOLIECC M DJIEKTPOIUTHYECKOE
MOJTy4YeHHE METAJIIOB.

Pasznuyaror uépHble U IIBETHBIE METAJUIBI, YYTYHBI U CTAIIU
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O00011eHNe 3HAaHUH 110
reme «MeTaibl»

O6006maronuit ypok

O0600111a10T U CUCTEMATU3UPYIOT CBOU 3HAHUS I10

Teme: «Metanb». [IpuMeHSIOT Ha IPaKTUKE paHee U3YYEeHHBIN
Marepual, paboTas 1o TpyIaM ¢ 3aJaHASIMA PA3HOTO YPOBHS
CJI0)KHOCTHU
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KonTponbnas pabot 3 no
reme «MeTamib

Ypok KOHTpOIA

[TpuMeHsIIoT Ha IpaKTHUKE paHee N3yUYEHHbIN MaTtepual, padoras
10 TPyIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BBITIOJIHSIFOT KOHTPOJBHYIO PalOTYy.

XuMHs M OKpYsKawmas cpena (2 4)
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I}(I/IMI/I‘-ICCKEU{

KomOuHupoBaHHbII

WuTerpupytoT cBefeHus no ¢puzndeckoi reorpaduu B 3HAHUS




OpraHu3arys [LUIAHETHI
BeMurs

YPOK

0 XUMHYECKOH OpraHu3alnuu IJIaHCThI. XapaKTepH3y10T
XUMHYECKHUM COCTAB I'€0JIOFHYSCKUX 000JI0UEK 3eMITH.
Pazmugaror MHHEPAJIBI U TOPHBIC ITOPOALI, B TOM YHUCJIEC U PYABI
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OxpaHa

OKpYKaroIel Cpe/ibl OT
XUMUYCCKOI'O
BarpsI3HCHUS

Ypok — cemuHap

XapakTepu3yroT UCTOUHUKHU XUMHUYECKOTO 3arpsi3HEHUs
OKpyXkaromiei cpenbl. ONUCHIBAIOT TJ100aTbHbIE 3KOJIOTUYECKUE
npo0JieMbl  YETOBEYECTBA,  CBSA3aHHBIE C  XUMHYECKHM
3arpsizHeHueM. [IpeanaraoT myTd MUHUMHU3ALUKA  BO3ACUCTBUS
XUMUYECKOTO  3arpsi3HEHUST  HAa  OKPYXKAIOLIYyI0  Cpemy.
[TpuBOIAT IpUMEPHl  MEXKAYHAPOAHOTO  COTPYAHHYECTBA B
00JIaCTH  OXpaHbl OKpYXalolled cpeapl OT XHUMHYECKOTO
3arpsi3HEHUS

(OI) (7 u)

O0001menne 3HAHUI 10 XMMHH 32 KyPC OCHOBHOM MIKO0JbI. [Ioaroropka k OCHOBHOMY roCyAapCTBEHHOMY 9K3aMEHY
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Bermectsa

O6o0maromuit ypok

[Ipencraustor uHpopMmanuio o reme «lleproanueckuii 3aKoH U
ITepuomuueckas cucrema J[. M. MeHpaeneeBa B CBETE TEOPUU
CTPOCHHS aToMay B BUJE TaOJHII, CXEM, OIIOPHOTO KOHCIIEKTA, B
TOM qyucie c [IPUMEHEHUEM CpeACTB HKT.
BbINONHSAIOT TECTOBBIE 3a/1aHus o TEME.
[Ipeacrasmstor uHpopmanuo 1o TemMe «Buapl XUMHYECKHX
CBSI3€ U THUMNBl KPUCTAJUIMUECKUX pemeToK. B3auMmocssiszb
CTPOCHHMSI U CBOMCTB BEIIECTBY» B BUJE TAOJIMI], CXE€M, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucJe ¢ npuMeHenrem cpeacts MKT
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X UIMUYECKHE pEaKIIU

O6006maronuit ypok

[Ipeacrasmsitor  uHpopmanmio mo Teme «Kiaccudukarus
XMMHMUYECKUX pEaKUui M0 pa3IuyHbM npus3Hakam. CKopocTb
XUMHUYECKMX peakuuil» B BUAE TaOlMIl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM u4ucie ¢ npumeHeHueMm cpeacrs HMKT.
BrITTONHAIOT TeCTOBBIE 3a1aHus MO TeMe. Xapakrepuszyror OBP,
OKHCJIUTEIb U BOCCTAHOBUTEIID.
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(OCHOBBI
HEOPraHUYECKOU
X UMU U

O60061maronuit ypok
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OCHOBBI

HeOpFaHHqCCKOﬁ

O60061maronuit ypok

XapakTepu3ylOT o0mme, OCOOCHHBIE W  WHIWBUIyAIbHBIC
CBOMCTBA KHUCIJIOT, OCHOBaHUW, COJIEI B CBETE TEOPUHU
AIEKTPOJIUTUYECKOMN JIFICCOITHAITHMN.
ApryMEeHTHPYIOT BO3MOKHOCTh MPOTEKAHUS XHUMHYECKHUX
peakuuii B pacTBOpax »JJEKTPOJUTAaX MCXOId U3 YCIOBUH.




XUMHH

Knaccupumupytor HeopraHmdeckue BeIeCTBa IO COCTaBy U
cBoiictBaM. [IpuBOASAT MpuUMeEpbl MPEACTABUTENEH KOHKPETHBIX
KJIACCOB Y I'PyNI HEOPraHWYECKUX BEIIECTB

64 [loBTOpEHUE U KoMOuHMpOBaHHBIIH BBINOMHAIOT TECTHI U YIPAXKHEHUS, PELIAOT 3a7a4M 10 TEME.
00001IIEHHE 110 TEME. YPOK [TpoBOASAT O1IEHKY COOCTBEHHBIX JOCTUKEHHUI B YCBOCHUH TEMBI.
[lonroroBka k KoppekTupyror cBoU 3HaHHS B COOTBETCTBUU C INIAHUPYEMbBIM
KOHTPOJIbHOM pabote pe3ynbTaToOM

65 Kontponbnas padotaNe4 | Ypok KOHTpoIs [TpuMeHsIOT Ha IpaKTUKE paHee U3YUYEHHBIN MaTepual, padoras
«toroBas no Kypcy T10 TPYIIIIAM C 33JIaHUSIMHA Pa3HOTO YPOBHS CIIOKHOCTH,
OCHOBHOM IIIKOJIBI» BBHIMIOJTHSIOT KOHTPOJIbHYIO paboTy.

66 AHATT3 KOHTPOJIBHOM KoppekTupytot cBou 3HaHUS
padotsl. [TogBenenue
MTOIOB TOJIA.

TOUYKA \'pocm
\ JTabopaTtopHbie paboTel 8 knacc MNpaktuyeckasn pabota Ne 1. «/3yyeHne cTpoeHnst nnameHny

TeopeTunyeckas YacTb: [OpeHne — CroXHbIN NPOLECC, CONPOBOXAANLLMIACA BblOENEHMEM 3HEPIUN, KaK NpaBurio, B

BMAeE Tenna v ceeta. PasnunyatoT roMoreHHoe ropeHune (Hanpumep, npy paboTe rasoBo roperkn), 1 reTeporeHHoe ropexHne (Hanpumep, ropeHne cnupTa u
CYXOro roptoyero). B paccmMoTpeHHbIX NpuMepax nrnamsi UMeeT CXOAHOE CTpoeHMe. B HEM MOXHO BbIENUTL TPU YacTw.

BHyTpeHHUI KOHYC TEMHOrO LiBeTa (B Cnydae rasoBow ropernku cMHero useta) ¢ Hu3kon Temnepatypon ~ 300—500 °C. 3gecb NponMcxoanT ucnapeHme u

pa3noXeHue roproYero BeLlecTsa.

CpefHuin BOCCTaHOBUTENbHbINA KOHYC COCTOMT U3 CMECK BO3ayXa M ropsLero rasa. 3gecb nog snusHemM 6onee Boicokon Temnepatypsbl (1500—1800 °C)
NPOAYKTbI NCMApPEHNst N Pa3NOXEHUSA rOPHYMX BELLIECTB akTUBHO pearvpyroT ¢ Kucnopogom. Ecnm yacte yrnepoga octaércst cBo60AHOM, TO ero
MenbYanLlme HYacTuLbl packansaTcsa U NPUAaoT NamMmeHn Spkoe cBeYveHne. 3Ta YacTb nnameHn 6oraTta yrapHbiv razaoM CO — CunbHbIM BOCCTAHOBUTENEM,
NMo3TOMY €€ Ha3blBalT BOCCTAHOBMTENbHON. Touka Hanbonee BbICOKON TeMnepaTypbl HAXOAUTCS HAa OCTPUE BOCCTAaHOBUTENBHOTO KOHYCA.




BHeLHWUIA OKUCNUTENBHBIN KOHYC 06pasyeT HEBUAMMYIO 060MOUKY, OKPY»KatoLLyto nnamMs. 34echb nog BrvsaHUEeM 3HaYMTENIbHOTO MPUTOKA enopora sosayxa npoicxoar nonoe
owienexue ropiovero seweoTea Ao CO . 1 HDO (npu roper oyxoro ropiasero ka ocwoee yporponia T ke 0OPa3yeTcs N2). Mpu 3Tom ocTaéTcs U3BbITOK KMCopoaa, KOTOPbIV Mpy BbICOKOW Temnepartype
obnafaeT BbICOKOW OKUCITUTENbHOW aKTUBHOCTbIO, MO3TOMY BHELLHSIS YacTb NilamMeHy Ha3blBaeTCs OKMCIMTENbHON. Mcnonb3ysa noaays Bo3ayxa, MOXHO
yBENUUMTb TEMNepaTypy nraMeHu.

[NpakTnyeckas yactb: Llej'lb onbiTa: N3y4nTb CTPOEHUE MITaMEHN, onpeaerinTtb TeMnepaTtypy B pa3HbiX €ro 3oHax npu UcnoJjib30BaHNM pa3yindHbIX
MCTOYHMKOB Tenna .

lNepeyeHb dam4ukos yughposol nabopamopuu: gaT4ymk TemnepaTypbl TepMonapHbIv. [JornonHumernsHoe 060pydosaHue: LWUTAaTUB C 3aXXKUMOM; AepXKaTerb
Ans npobupok; cnuptoska . Mamepuarnbs! u peakmusgbl: CNNPT 3TUINOBLIN; CyXO€e roptoyee; cBeva.

TexHuka 6e3onacHocmu:
1. . Paborta cBsizaHa C OTKPbITbIM MrlameHem — Geperntecb oxora.

2. . Tepmonapa nocre 13Bfe4YeHusi U3 nraMeHn ocTbiBaeT He cpaldy — Geperntech oxora. 3.B cnmpToBke CoaepKMTCS roproyas XXUaKocTb.

MHcmpyKL{Uﬂ K 8bIINOJTHEeHUHO:

1.MNoaknounTe BbICOKOTEMMNEPATYPHLIN AaTYMK (TepMonapy) K permctpatopy AaHHbIX (KOMNbloTepy). 3akpenute AaTYMK B LUTATUBE TaK, YTOObLI €ero KOHYMK
Kacarncs ouTunsa CNMpTOBKM .

2 . Baxrute cnupToBky. Korga nokasaHus CTabmnnmanpyroTcs, 3anuiimMTte 3HadeHe TemnepaTypbl Ha cxeMe nnamenun (puc. 1). 3.MNepemeltanTte gaTyuk
TemnepaTtypbl B CneayoLLyo TOYKY NraMeHn B COOTBETCTBUM CO cxeMon. [Ina atoro ocnabnante MmydTy 1 nepemelLante e€ (BMecTe C nankon 1 4aT4MKOM)
B HyHOe mecTo. Korga nokasaHusi cTabmnumanpytoTcs, CHOBa 3aHOCUTE 3HA4YeHUe TeMnepaTypbl B COOTBETCTBYHOLLEN TOYKE HA CXEMY .

4 . Tak M3MepbTe TemMnepaTypy BO BCEX TOYKaAX NMiiaMeHn, OTMEeYeHHbIX Ha CXeMe . 5. nOBTOpI/ITe OEeNCTBNA CO CBEYOM U CYyX1M TOpPHOYNM.



TOUKA \'pocm
3 6.06paTnTe BHMUMaHMe! NMpu n3yvyeHnn CTPOEHUS NaMeHn CyX0oro roprodero ncnonb3yetcs 1/4 yactb TabneTku. Kycoyek roprovero

noMeLwarT Ha KepaMN4eCKyro NMITNTKY.

Puc. 1. Toukn nsmepeHus TemnepaTypbl nraMeHmn 7 . BHecuTte B Nnams CMPTOBKM Ha NONIMUHYTbI NPOOMPKY. M3BRnekute Nnpo6Gupky 13 nrameHun u
paccMoTpuTe eé NoBEepPXHOCTb.

8 . MNMoBTOpKTE OMLIT CO cBeYou. Kakoro LBeTa ob6pasoBancsa HanéTt? Yto aTo 3a BelwecTso? Pe3ynbtaThl M3amMepeHuii/HabnogeHnn

HcTtounuk TemnepaTypa okoJi0 GUTHIIS Temneparypa B cpenneii yactu | Temmeparypa B BepxHEH Yro oOpazoBasioch Ha
TETUIOTHI (Kycouka roproyero) IJIAMEHU YaCTH TUTAMEHU MTOBEPXHOCTH MTPOOHPKHU

1 CrmpToBKa

2 Cseua

3 | Cyxoe roprouee

Bbig00bi:

B BbIBOAax yka3aTb, Kako UCTOYHMK TeNMNoThbl NPeAnoYTUTENBHO MCNONb30BaTh B XMMUYECKON nabopatopun u novemy .
KoHmpornbHble 80rpochi:

1 . Kakol CTOYHMK NfiaMmeHu 6bin ncnonb3oBaH? 2 . Kakas 4acTb nnaMmeHun camas ropsivasn?

3 . [lo kakon makcumarnbHOW TemnepaTypbl yaaéTcs nporpetb Tepmonapy? 4 . Yto ropayee — LeHTP niiaMeHun unm kpasa?

1. .TlMo4emy cnupToOBKa ropuT NOYTU GECLBETHBLIM MNAMEHEM, a CBeYa — CBETAWMM? MOXHO M MCNonb30BaTh CBEYM B labopaTtopum BMECTO
CMMPTOBOK?

2. . Kakne npoayKTbl ropeHns 0anHAKOBbI y CNMPTOBKM U cBeun? 7 . 3agaHue gns nogrotosku k MTMA, BIP

Mpw HarpeBaHWUM TBEPABIX BELECTB B NPOGKpKe HeobxoanmMo: 1.834Tb NPOBUPKY B PYKU 1 HArpeBaTb Ty YacTb, [AE NEXUT BELWECTBO; 2.3aKpenuTb Npobupky
B LUTATMBE M HarpeBaTb Ty YacTb, [AE NEXUT BELLECTBO;



3.B3aTb NPOGUPKY B PYKW, MPOrpeTb BCto NPOOMPKY, a 3aTeM Ty YacTb, FAe NeXuT BeLLecTBO; 4.3akpennTb NpobupKy B LUTATUBE,
nporpeTb BClO NPobuMpKy, a 3aTeM Ty YacTb, rae nexuT BewwecTBo . (MpaBunbHbIA OTBET: 4 )

8.3agaHne onsa pas3sutua yHKLWMOHANbHOW rpaMoTHOCTH

B kHure Mavikna ®apages «Mctopus cBeum» aBToOp ONMUCLIBAET OMNbIT, KOTOPbIN OH AEMOHCTPUPOBAN Ha CBOMUX Nekuusax. B nnams cBeun oH nomelan
N30THYTYIO CTEKNSAHHYIO TPyOKy. OOanH koHew, TPpyOKkM onyckancsa Heganeko oT (ouUTuIsl, BTOPOW BbIBOAUIICS HA HECKOSIbKO CAHTMMETPOB OT nflaMmeHun. Yepes
HEKOTOPOE BPEMSI K KOHLYY TPYOKM NOOHOCUNN FrOpsiLLyto fy4vmHy. MosiBNSANOCh nnams, KOTOpOe CyLLEeCTBOBAao OTAESNbHO OT NilameHn ceeyvn. Kak MOXHO
0OBACHUTL 3TO ABNEHne?

OteerT: B aTor yacti nnameHn npomcxoguT ucnapeHune napaduHa. lNMapbl napadgpuHa Ha Bo3gyxe, Npy NOAXUraHUW, 3aroparoTcs.

Puc. 2. OnbIT ¢ nnameHeM cBeuun

TOUKA \‘pocm . .
\ ﬂeMOHCTpaLWIOHHbIM SKCNnepnmMmeHT Ne 1. «BbiOeneHue u noecsioweHue mensjia — nMPU3HaK xXuMmu4eckKou peakuyuu»

TeopeTtuyeckas Yactb. PaboTta npoBoautcs Npu n3y4yeHun TemMbl «MpusHakyM XMMUYECKMX peakuuii» . Belaenexue u

nornowieHne TennoTbl, U3AMEHEHNE OKpPaCKn paCTBOpPOB UJ11 BELWECTB, BblelieHne ra3a ABnarnTCcA OCHOBHbIMU NPpU3HaKaMn XMMnN4eCKmnx peaKLLMVI. Takxke
MMEET CMbICJ1 MOBTOPUTb pa60Ty npu eBBeeHNN NOHATUA «TennoBoun Sd)(beKT peakununy .

MNpakTnyeckas Yactb. U'el'lb pa6OTbIZ npoaeMOHCTPUPOBATL BblAeNeHne 1 nornoweHne Tenna npn XmMMm4yeCcKkmnx peakumnax. Ces3atb nokasaHus Oat4ynka
TemMmnepaTtypbl C 0CA3aTeSibHbIMU OLLYLLEHNAMN.

lNepeyeHb dam4ukos yughpoeol nabopamopuu: AaT4vk TemnepaTypbl NIATUHOBLIN.



LononHumesnbHoe 0bopydosaHue: fBa XMMUYECKUX cTakaHa (50 mn), npombiBanka ¢ UCTUIINTMPOBAHHOM BOAOW, CTakaH Ansi CrvBa oTpaboTaHHbIX
pPacTBOPOB.

Mamepuanbi u peakmuesbl: antoMMHUEBas NPOBoIoka Unu rpaHynbl, 20%-Hbin pacTBop ruapokcnaa Hatpus NaOH, 10%-HbliA pacTBOpP YKCYCHOW KUCMNOThI
CH3COOH, ruppokap6oHat HaTpusa NaHCO3 .

TexHuka 6e3sonacHocmu: 1 .PaboTaTb B o4kax. 2. TpebyeTca cobniogeHne mep 6e3onacHOCTM npy paboTe ¢ rMAPOKCUAOM HATpUs U HarpeBaTeNbHbIMU
npubopamu.

UHempykyus K ebinosiHeHuro: 1.B xumMuyecknii ctakaH HanenTte pacteop Lenoyn NaOH. MamepbTe ero Temnepatypy. [ToMectute rpaHyrnbl UK NPOBOIIOKY
anwMUHKSA Tak, YToObl Hag HAMKM OcTaBarcs cro xuakocTv. Korga HauHETcs peakums, 06paTuTe BHMMaHMWE LLUKONMbHUKOB Ha BbiAeNeHne rasa u
yBenuuyeHve TemnepaTypbl. XKenatenbHo (ecnu peakums MaéT He CIULWKOM GYpHO) MPOMTK MO KNaccy M AaTb LKOMNbHUKaM NoTporaTtk cTakaH, YToobl
y6eanTbes, YTO ero coaepXknmoe pasorpenocb. OTMeETbTE MakcMMmarbHyo TemnepaTypy pacteopa. [Mony4YeHHbIn pe3ynbTaT 3aHecuTe B Tabnumuy .

2.NpomMoniTe gaTtynk TemnepaTtypbl BOAOW. B cTakaH HanemnTte yKCyCHY KUCNOTY Ha 1/3 no BbIcoTE. NI3MepbTe e€ TemnepaTypy.

He6onbwymMmn nopumsiMmn HacbinbTe rmapokapboHaT HAaTpuUsl, MOMeLLNBas 4aTYMKOM TeMnepaTypbl. OGpaTuTe BHMMaHWE LWKOMbHUKOB Ha BbiAeNeHre rasa -
NpU3HaK XMMU4eckon peakumn. MocmoTpuTte, kak nameHsietTcs Temnepatypa. OTMeTbTe MUHMMarbHYHO TemMnepaTypy pacTeopa.

Mony4yeHHbI pe3ynbTaT YYEHUKM 3aHOCAT B Tabnuuy. Pe3ynbTaTtbl naMepeHuin /HabnogeHun

Pearupyromue BemecTBa Hauanenas TemmnepaTypa pactBopa MaxkcumabHas/MUHUMATbHAS Brinenenne v norioueHue
TeMIIeEpaTypa pacTBopa TETJIOTHI

PacTBOp mienoun u amoMuHUN

PacTBOp yKCycHOMN KHCIIOTHI B cOJa

Bbi1800bI: YkasaTb NPU3HAKN XMMUYECKUX peakuun.
KoHmpornbHble 80rpochi:
1. .MNpuBeanTte npuMepbl peakuuin, NPOTEKAOLWUX C BbiAENEHNEM TEMMOThI.

2. .[ns nony4yeHus HerawwéHom N3BECTU MeN NPOKanMBatoT NpK BbICOKOM TemnepaType. K kakomy Tuny MOXHO OTHeCTM 3Ty peakuuo? 3.3agaHue gns
nogrotoBkm K M'MA, BIP: Tonbko XumMuyeckne siBfieHns nepeymncreHbl B rpynmne:

1.l'opeHne cBeun, BbiNageHne JOXAEBLIX Kanesnb, kuneHme Boabl 2.CkucaHne ab6no4Horo coka, CkKucaHme Moroka, pacTBopeHme mena B ykcyce 3.TasiHue
CHera, NnaBneHne CBUHLA, NPOTyXaHne KypuHoro sinua 4.006pa3oBaHne TymaHa, ropeHme GeHranbCcKom CBeYur, ropeHme npMpoaHoro rasa



TOUKA \'pocm .
3 .JdeMOHCTpaLNOHHbIN 3kcnepumeHT Ne 2. «Pa3noxeHue 800bl 3/71eKMPUYECKUM MOKOM»

TeopeTnyeckada YyacTb. I'Iepe/:l. Ha4yalriom pa6OTbI cnepnyert O6CWJ.I/ITI: CO WKOJIbHNUKaMKn BONpPOC: NMPOCTbIM UIMN CNOXXHbIM BELWECTBOM ABNAETCA BOAA. Mocne
BblABMXEHNA yHallMMNCA pa3iinyHbIX TMnoTed y4nuTernb NPOCUT NpearnoXnTb BapuaHTbl UX 3KcnepmmeHTaan0|7| NPOBEPKU.

OBbI4YHO AaHHBIN OMbIT pekoMeHaYT NPoBOANTL B Nnpubope NodmMaHa, yCTPOMCTBO KOTOPOro ABNSETCA AOCTAaTOYHO CNOXHbLIM ANS BOCbMUKNACCHUKOB.
Yno6Hee ero npoBoauTb B Npubope Anst onbITOB C ANEKTPUHECKUM TOKOM, MCNONb3ys B kavecTBe anektponuTa 10%-Hbin pacTBOp rugpokcuaa HaTpus u
CTanbHble (NMy4ylle HMKeneBble) anekTpodbl. Bo n3bexxaHvne BcneHMBaHus pacTBopa npy 4EMOHCTPALIMU K SNEeKTPonuTy crnegyet Ao6aBuTb STUMOBLIN CNNPT
(Ha 4 o6béMma pacTBopa anekTponuTa 1 06bém 95%-Horo pacTeopa cnupTa) .

MpakTnyeckas YacTb. Llenb paboTbl: chopMmpoBaTh NpeacTaBneHmns y yyalumxcs 06 aHanmae CroXHbIX BELLECTB Y U3MEHEHUM MOMEKYN CIOXHbIX BELLECTB
B XO4€ XUMUYECKMX PeaKLWiA.

LononHumensHoe o6opydosaHue: Npnbop AN OMNbITOB C AMEKTPUYECKMM TOKOM; MCTOYHUK NMOCTOSIHHOrO TOKa: MPOGUPKHM - 2 LWIT., NPOHYMEPOBaHHbIE;
NYYMHKa; CMPTOBKA; NPOGKM — 2 WIT, MUHLET .

Mamepuarnbi u peakmuebi: cnupT 3TUNOoBLIN, 10%-HbI pacTBOP LLENOUMN.
TexHuka be3onacHocmu: PaboTtaTb B oukax. TpebytoTcs cneumanbHble Mepbl 6e30MacHOCTU Npy paboTe ¢ rMapoKCUOOM HaTpus .

UHecmpykyus K ebinonHeHuto: 1.3anonHnTe aNekTPoONUTUYECKY0 BaHHY Y AEMOHCTPAaLMOHHbIE NPOOMPKM PAacTBOPOM 3MNEKTPONUTa 3apaHee, 40 ypokKa.
2.lpoaeMoHCTpupynTe Npubop yYawmmcsi, 00 bACHUTE ero yCTPOWCTBO W BKIIOUUTE MOCTOSAHHbIN 31TIEKTPUYECKMI TOK.

1. HabGntopaeTtcs BblgeneHWe ra3oB Ha anekTpoaax npubopa. O6patuTe BHUMaHWE y4aLLMXCHA Ha TO, YTO OAUH M3 ra3oB BbIOENSETCH MHTEHCUBHEN U
3aHUMaeT B ABa pasa 605blmnii 06bEM MO CPaBHEHNIO CO BTOPLIM ra3oM.

2. O6cygute Habnogaemble NPU3HAKNU XMMUYECKOW peakunn, caenante NpeanonoXeHnst 0 TOM, B Kakux Npoburpkax HaxoasTcs KUCNOPOL U BOAOPOA.
OneKkTponua npekpaTuTe, Koraa B Npobupkax HabepéTcsa okono 6 M Bogopoda 1 3 M Kucnopoaa .

3. OGpaTtute BHMMaHWE Ha pasnunyHble 00bLEMbI COBpPaHHbIX ra3oB. [pobupkK NNOTHO 3aKporiTe NPoOKamMn NOA CNoeM anekTponuTa. Tnetowen
NYYNHOWN onpenenuTe Hanuyune kncnopoaa B npobupke, ropsiLlieit ny4ynmHon NogoxrntTe Boaopoa. MNMpeanoxuTe yyalwmmcs 3aHeCcTn pesynbTtaThbl
HabntogeHui B Tabnuuy. PesynbTaTthbl HabnoaeHun

Howmep npobupku O0BéM raza Haszpanue raza

1

2

Bbigodbi: OTpasnTb, YTO MPOUCXOOUT C MOSIEKYNAMU CIOXHbIX BELLECTB B XOA4E XMMUYECKON peakLun.



KoHmporibHbie onpockl: 1.MOXHO nn No BHELLHEMY BMAY OTNNYNTL ra3 BOAOPO OT rasa kucnopoga? 2 .Kakve yacTuubl COXpaHSOTCS B XOA4e NpoTekaHns
peakuumn pasnoxeHust Bogpl, a kakue paspywatotcsa? 3 .Kak gokasaTb, UTO B COCTaBE caxapa cogepXartcst aToMbl yriepoaa?

4 .3apaHue ansa nogrotosku k M'MA, BIP. MNpu cobrpaHum razos ncnonb3ytoT Npubopkl, NpeacTtaBneHHble Ha pucyHke. C NOMOLLbIO, KaKUX U3 YKa3aHHbIX
NpnbopoB MOXHO cobupaTtb Bogopon? OBOCHYNTE CBOM OTBET, NCXOASA N3 CBOMCTB AaHHOrO rasa.

Puc. 7. Mpubopbl ons cobupaHus rasos

(A) (b) (B)

TOUKA \!Pocm

[eMoHCTpaunoHHbIn akcnepuMeHT Ne 3. «3akoH COXpaHEeHUs MacCbl BELLECTBY
TeopeTtunyeckas YacTb. [Mpu n3ydeHUn gaHHoM TeMbI LienecoobpasHo co3aaTtb NPOONEMHY0 CUTyaumto, ANs pa3peLleHns

KOTOPOWA yJallMecs BbiABUraloT rMnoTesbl, TpebyoLme akcnepuMmeHTarnbHou npoBepku. Mpu o6eyKaeHnn NpeanoXeHHbIX BapuaHTOB NPOBEPKM
BbIABMHYTBIX FMNOTE3 BOCbMMKIACCHUKMN NpeanaratoT pasnnyHble BapuaHTbl KOHCTPYKLUM NPUGOPOB, T.€. NPOSIBMSAOT TBOPYECKYIO aKTUBHOCTb, B XO4€E
KOTOPOW NMPOUCXOANT NepeocMbicrieHne NpuobpeTaemMbix 3HAHWIA.

Ha ypoke y4yawimecs y3HatT o paboTtax M. B. JlomoHocoBa u A. JlaByasbe, NOCBSALLEHHbIX OTKPbITMIO 3aKOHA COXPaHEHUS MaccChbl BeLLeCTB, hopMynnpyoT
3aKOH, NPUXOAAT K BbIBOAY, YTO Macca BeLLECTB B X0e peakumnn AormkHa oCcTaBaTbCA NOCTOSAHHON. [106MBLUMCE MOHMMaHUA AaHHOIrO Teanca, yumTerb
OEMOHCTPUPYET SKCNEPUMEHT .

Mpaktnyeckasa YyacTtb. Llenb paboTbl: SKCnepMMeHTanbHO AoKa3aTb 3aKOH COXPaHEHMSI MacCbl BELLECTB .

LononHumernbHoe obopydosaHue: BECbl TEXHOXMMUYECKNE NN SMEKTPOHHbIE; CBeYa; Konba nnockogoHHasa 250 Mii; ToXKa A5 CKUraHus BELEeCTB.
Mamepuarbi u peakmugbli: cBeva.

TexHuka be3ornacHocmu: BbINOMHATL TPeboBaHUS Npu paboTe C OTKPLITLIM NTAaMEHEM.

UHCmpyKyusi K ebinosiHeHur: Ha pbl4aXHbIX UK 3NEKTPOHHbIX BECaX YpaBHOBELLMBAETCS CBeYa, a 3aTeM yuuTerb 3axuraeT e€. Yyalimecs Habnoaaror,
YTO B TeYeHVe ~1 MUH paBHOBECKE BECOB HapyLLIAEeTCs, Yallka C ropsiLelt CBe4oi nogHMmaeTcsl BBepX. YyallumMmcs 3a4arTcs BONPochl: «Kak MOXHO



00BbACHUTL HabnogaeMbln hakT? Kak 3TOT (hakT cornacyeTcsi C 3aKOHOM COXpaHeHust Maccbl Bewects?» OOcyxaeHne AaHHbIX BONPOCOB NPUBOAUT
yYaLLMXCs K MbICITM O TOM, YTO 3KCMEPUMEHT NMPOBEAEH HEKOPPEKTHO, CrneayeT N3MeHUTb KOHCTPYKLMIO Nprbopa.

Yyutenb 3apaHee OO0JKeH nNoarotoBuTb KOJ'I6y AocTaTouHo 6onbLioro o6béma ¢ Xopowio noLorHaHHON I'IpO6KOIZ, B KOTOPYIO BCTaBJIEHA JTOXKEe4Ka.

B noxeuke 3akpennseTcsa ceeya. Becb npuGop B cGope 3apaHee ypaBHOBELUMBAETCS Ha Becax (puc. 8) . Korga yvalwmecs
NPUXOAAT K BbIBOAY, YTO OMbIT CrieAyeT NPOBOAWTL B 3aKPLITOM NpUBOpe, YYUTENb OOCTAET BEChI C KOMNGON, 3aXKMraeT cBeYy, 3aKpennéHHYIo B NoXeuke,
BHOCUT B KOMNBY 1 NMOTHO 3aKpbiBaeT. Yyalumecsa BUAAT, YTO paBHOBECME BECOB HE HapyLLAeTCs B XOe BCEro aKCrnepuMeHTa .

Puc. 8. MNMpubop ansa AeMOoHCTpauumn 3aKkoHa COXpaHeHUs1 MacChl BELLIECTB

BbiBOAbI:
B BbiBogax He06X0AMMO OTpa3nTb TE3NC, YTO Macca BELLECTB NpU NPOTEKAHUN XUMUYECKOW peakLmnn COXpPaHSIeTCst .

KoHmpornbHble 80rpochi:
3aganuna ansa passutia yHKLUMOHANbHOM rPaMoOTHOCTH
1. [pu ropeHumn gpoB ocTaétcd 3ona. Macca 305kl MeHbLUE MacChl B3ATbIX ANS COKUraHust 4poB. Kak MOXHO 00BbSACHUTL 3TOT hakT?

2. [ns npuyrotoBneHus MAcHoro BynboHa nosap B35 Kycok msaca maccow 1 kr . MNocne Bapku kycok msca ctan Becutb 800 r . Noyemy macca
n3meHunacb?

TOUKA \!pocm

[emoHcTpaunoHHbi akcnepumMeHT Ne 4. «OnpegeneHne coctaBa Bo3gyxa»



TeopeTtunyeckas YacTb. [Mepen npoBeaeHMEM 3KCMEPMMEHTA yYaLLMMCs HEODX0AUMO OOBSICHUTL YCTPOMCTBO Npubopa, YTo 03Ha4valoT AeneHuns. Takke
Heobxoanmo ybeanTbes, 4To Npobka Npubopa repmMeTnYHO 3akpbiBaeT cocyn. MpakTnyeckas Yactb. Llenb paboTbl; 3kcnepumMeHTanbHO onpeaennTb
00BEMHYIO JONI0 KMCMOpoaa B BO3AyXe .

LononHumernsHoe obopydosaHue: npnbop ANsi ONpeaeneHns cocTaBa BO3ayxa, LUTaTue, CMMPTOBKA, CTEKISIHHANA Narioyka, JiydnHa, cTakaH C BOL4OMN.
Mamepuarbi u peakmuesbl: KpacHbl docdop.

TexHuka 6e3onacHocmu: C 0CTOPOXHOCTLIO obpaLlaTbes ¢ ropswmm dpocdopom.

UHCMpYKyUs K 8bIMOSTHEHUIO:

1.Kpnctannusatop HanonoBuHy 3anonHuTe Boaon. Ha noBepxHOCTb BoAbl nomecTuTe dhapdoposyto Yawky ¢ 1—1,5 r cyxoro kpacHoro gpocdopa.
2.06paTtute BHMMaHME Ha HEOOXOAMMOE YCMOBUE 3KCNepUMEHTa — BNnaxHbln dpoccop ncnonb3osaTh Henb3s! docdopa OMKHO ObiTh B3ATO GornbLUe, Yem
TpebyeTcsa Ansl CBA3bIBaHWSI BCErO KMCIopoaa, Haxoasilerocs B cocyae.

1. OrtkpoiiTe Npobky npnbopa 1 NoMecTUTe KOMOKON B KpUcTannmMsaTop ¢ BoAow. MNorpyanTe KOnokon B BOAY HACTOSNLKO, YTOObI ypOBEHb BOARI
COBMagan C HWKHUM ferneHnemM konokona. Mpu 3TOM HWKHUIA Kpai KOroKoa He JOSKeH AOX0AWTb A0 AHa Kpuctannusatopa . [Ins 3Toro Konokon
3aKpenuTe B LUTATUBE UMM MOMECTUTE Ha AHO KpUcTannusaTopa ABe CTEKIISIHHbIE NanoYKy .

2. CwunbHO pas3orpeB KOHEL, CTEKMNSIHHOWM Nano4vku, onycTuTe eé B KONOKon u nogoxrute docdop. Kak Toneko docdop 3aropencs, ObICTpo n3Bnekute
nasnouyKy 1 3aKponTe KOnoKon npobko. Konokon 3anofnHsaeTcs ryctbiv 6ensiM AbIMOM, COCTOSILLIMM M3 YacTU4Yek oocdOpHOro aHrmgpuaa.

3. Tlpwn ropeHnn pocopa 06bEM BOo3ayxa BHYTPM KOMOKONA BHaYarne oT HarpeBaHUsa HEMHOTO YBENMYMBAETCH, @ YPOBEHb BOAbI B KOMOKONE
noHwmxaetcs . o Mepe pacxogoBaHUA KMcnopoga nnamsi noctTeneHHo racHeT. benbin doocdopHbIn aHrmagpug pacteopsieTca B Boge . Cocya
oxraxgaeTcs, ra3 B KONlOKosie NoCTeneHHo ymeHbLuaeTcs B 06bEéme . YpoBeHb BoAbl B KOMOKOMe NoBbIlaeTcs . B kpuctannuaaTtop gonente BoAbl B
TakoMm ob6beme, YTOObI BHYTPY M CHAPYXXK KOMoKona ypoBHU Gbinv O4MHAKOBbLI M COBNAaZany co BTOPbIM AeNeHneM KOoKona.

6 . OTkponTe NpUBOpP 1 NPV MOMOLLIM FOPsILLIEN NyYNHBbI YOeauTechb B TOM, YTO OCTaBLUMIACS B KOJIOKOIE ra3 He NoAadepKmBaeT ropeHust. PesynbTaThl
HabnaeHnn

Uucno neneHuit B mpuOoOpe, 3amoTHEHHBIX Yucno neneHuit B mpudope, 3ar0JIHEHHBIX
BO3JIyXOM (JIO TIPOBEJCHUS PEAKIIHIH ) ra3zamu (Iocjie MPOBEJCHHS PEAKIIHHN) .
Kaxkoit raz npopearuposan?
BbiBOAbI:

B BbiBOAax ykasaTb cogepxaHue kucnopoga B Bosayxe (B %).

KoHTponbHble Bonpockl: 1.Kakon ras pacxogyetcst npu cxuraHmm gooccopa B Bo3ayxe? 2.Kakon o6bEM kKncnopoga B Bo3gyxe? CKOMbKO 3TO COCTaBMSET B
npoueHTax? 3.MNMovyemMy Ans npoBefeHUst akcnepumeHTa 6epyT n3bbiTok hocopa?

4 .Kakon ras octarncs B Koflokosie nocre cropaHusa docdopa? 5.3agaHmsa gns nogrotosku k MTMA, BIP YkaxunTe, B Kakyto rpynny BXOAAT BeLLeCTBa,
3arpsAsHAOLLME BO3OYX:



1. BoAsHOWM Nap, YrNeKkUcnbli ras; 2.CepHUCTLIN ras, OKCuabl a3oTa; 3.KUCNopoa, a3oT; 4.renun, kncrnopog

TOUKA \!pocm

9 knacc
HdemoHcTpaunoHHbIN akcnepumeHT Ne 1. «TennoBon adpcheKT pacTBOpeHUSA BelwecTB B BoAe»

TeopeTuyeckas YacTb. PacTBopeHuMe BelLecTB NpeacTaBnsaeT cobon cnoXxHoe U3nNKo-Xxnmmyeckoe siBfieHne, 3aBucsLLiee OT NPUpoabl pacTBOPEHHOIO
BELLIECTBA M pacTBOPUTENS, OT TEMMNEPATYPbI M KOHLEHTpaLMK ob6pasytoLerocsi pacteopa.

Mpn pacTBOpEHMM KPUCTANMMYECKMX BELLECTB B BOAE NPOMCXOOAT TP OCHOBHbIX npouecca. 1.Pa3pylleHne Kpuctannmyeckon peLléTkm pacTBopsemMoro
BeLLeCcTBa — 3HAOTEPMMUYECKUIA NpoLiecc.

1. Tngpatauus, T.e. B3aumogencTame 4actul (MOHOB MM MOMEKY) pacTBOPSEMOro BELeCTBa C MONeKynamMu Boabl — 3K30TEPMUYECKUI NpoLEece .
3.MepeHoc rmapaTMpoBaHHbIX YacTUL, OT rpaHnLbl KpMUCTan-pacTBop B 00LWMii 00bEM pacTBopa, 3TOT NPOLECC HE COMPOBOXAAETCS HU
BblAeMeHNeM, H/ NOTMNOLLEHNEM TENMOTHI.

B 3aBMCMMOCTM OT TOro, TENNOBOM 3OGEKT KaKoro U3 AByX NPOLLECCOB (pa3pyLleHre KpucTanna unuv rmgpartauus yactuu) npeobnagaet, obLwmii Tennosomn
3 deKT pacTBOPEHUSA MOXKET ObITb BENTMYMHON NONOXUTENBHON NN OTPULATENBHOWN.

MNpakTnyeckas Yactb. Llesnb paGombl: onpenenntb TENNOBOW Sd)(fbeKT pacTBopeHnd cepHon KUCNOThbI, TMApoKCcnaa HaTtpuda n HUTpaTta aMMOHNA .

lMepeyeHb dam4ukos yughposol nabopamopuu: AaTYNK TemnepaTypbl NAAaTUHOBLIN .
LononHumernbHoe obopydoeaHue: cTakaH Ha 150 Mn — 3 WIT.; CTEKIsIHHAs nanoYka; npomblBanka; MepHas npobupka; wnatenb — 2 WT .
Mamepuarbi u peakmusebl: CepHas KUCNOTa (KOHL, .); TMAPOKCUA, HATPUS KPUCTANNMYECKUIA; HUTPAT aMMOHNS .

TexHuka 6e3onacHocmu: 1.CepHas KucrnoTa 1 ruapokcua HaTpus ABNSOTCS arpeccyBHBIMU BelllecTBaMu. HeobxoamMmo ocTeperaTtbesl UX nonagaHns Ha
KoXy 1 oaexnay. 2.6epeyb rnasa! 3.Heob6xoanmo NOMHUTL NpaBuUo passedeHns kucnoT. 4.Ha paboyeM mecTe A0mKHbI ObiTb HEATPanNuU3yLWmne cpeacTsea:
2%-Hble pacTBOpbI rMapokapboHaTa HaTpUst 1 YKCyCHOM KUCIOTbI.

UHCmpyKyus K 8bIMOTHEHU!O:
1.B nepBbini cTakaH Hanente 50 mn Boapl. 2.C NOMOLLBIO AaTyMKa Onpeaennte eé temnepartypy.

1. OtmepbTe 10 MN KOHLEHTPMPOBAHHOW CEPHOWN KUCIOTbI U MeANEHHO, NPU NEPEMELLMBAHUN pacTBOpa CTEKNAHHONM NanoyKon BMBaNTE CEPHYIO
kncnoty. ObpatuTe BHUMaHWE Ha NOPSOOK CMELLMBaHMA BOAbI U cepHON KucnoThl! CrneguTe 3a M3aMeHeHMeM TemnepaTtypbl MpU pacTBOPEHUU
kucnoTbl. Hanbonee Bbicokoe NokasaHue TemnepaTtypbl 3aHecuTe B Tabnuuy. [aTumk TwaTtensHo NpoMonTe BOAON.

2. Bo BTOpOW CTakaH NOMECTUTE OKOJOo 8 I TBEpAOro NopoLUKka rmgpokcmnaa HaTpus u Bnente 50 mn Bogbl. OnycTnte gatymk TemnepaTypbl 1
nepemelante pactesop. OTMeTbTE CamMoe BbICOKOE 3HaYeHNe TemnepaTtypbl. TaTenbHO NPOMONTE A4aT4MK BOLOMN.



3. B TpeTtuii cTakaH HacbInbTe 15 r MENKOKPUCTANIMYECKOro HUTpaTa aMmmoHus u npunenTte 50 mn Bogbl. OnycTnTe AaTymk TemnepaTypbl U ObICTPO
nepemMeluarnite pacteop. Hanbonee HM3Koe 3Ha4YeHNe TeMnepaTypbl 3aHeCUTe B Tabnuuy.

PesynbTaThl M3aMepeHuii/HabnogeHnn

Hccnenyemas cucrema JluctuimupoBaHHast Bojia Boaa + HDSO/, Boxa + NaOH Boxa + NHANO3

Temmnepatypa, °C

Bbig0odhbi:
OTpasnTb, kakon Tennoson adhpekT npeobnagaeTt npu pacTBOPEHMM B BOAE CEPHOMN KNUCNOThbI, HATPaTa aMMOHUS, TMAPOKCHMAA HaTpus.
KoHmporibHbIe 80rpochi:

1.06bsICHUTE, NOYEMY MPU pacTBOPEHUN OAHMX BELLECTB B BOAE BblAensieTcs TennoTa, Apyrmx — nornouaetcs. 2.MpeanonoxuTte TennoBon ekt
npoLiecca pacTBOpeHUs: B BoAe rmapokcmaa Kanus.

TOUKA \\'POCTA

Mpaktnyeckasa paboTta Ne 1. OnekTponuTbl U HESNEKTPONUTDI

TeopeTnyeckas YacTb. Mpy pacTBOPEHUN B BOAE MOHHbIX COEAMHEHWI MONSIPHbIE MOMEKYbl BOAbI OKPYXXatoT (CONbBATUPYIOT) 3apsiKEHHbIE MOHDI,
nepeBoAs Ux B pacTeop. MonekynsipHble COeAMHEHUsI CONbBATMPYIOTCH, HO HE pacnafatoTcsl Ha MOHbI . B nepBoM cnyyae pactBop NpoBoauT
SMEKTPUYECKUIA TOK, BO BTOPOM HET .

OnpeaenuTb NPUHAANEKHOCTL BELLECTBA UM pacTBOpa BELLECTBA K 3MEKTPONIMTAM MOXHO NpU NMOMOLLY U3MEPEHUS 3MEKTPONpPOBOAHOCTU. Ecnn
3MeKTPOoNpPOBOAHOCTL BENMKa, TO UCCeaAyeMblilt 0ObeKT — anekTponuTt. Ecnu aHaveHne anekTponpoBoaHOCTN MeHblle 20 MKCM/CM, TO 3TO HEANEKTPONNT .

[MpakTn4yeckas yacTb.

Lenb pa6omb/: onpegennTtb NpUHaanexHoCTb BeLWeCTB, cMecen BeLecTB U pacTBOpOB BELWECTB K 3J1IEKTPOJIUTAM N HEANEKTPOJINTAM .

lNepeyeHb dam4ukos yughposoli nabopamopuu: AaT4YNK 3NEKTPONPOBOAHOCTU . [lononHUTeNnsHoe obopyaoBaHMe: cTakaHbl Ha 50 MI; WTATUB C 3aXKUMOM,;
npombiBarsnka . Matepuanbl 1 peakTuBbl: AUCTUANMPOBaHHas Boaa; no 20 M 3TUNOBOro cnupTa, 6eH3nHa, kepocrHa; 5%-Horo pacteopa caxaposbl,
pacTtBopa cnupTta (1:1), 5%-Horo pacteopa xnopuga HaTpusi; 5%-Horo pacTBopa xnopoBoaopoaa; 5%-Horo pactesopa rugpokcuaa HaTpusl, noBapeHHast
conb (TBEpAasd), caxap (TBEpabin) .

TexHuka 6e3zonacHocmu: NMpu paboTe ¢ roptoHUMM XUOKOCTAMU (CNUPT, BEH3MH, KEPOCKH) BOMM3N HE LOMKHO ObITb OTKPBITOrO OrHS.

MHCITIpyKL(UFI K 8bIlOJTHEeHURO:



1.B cTakaH noMmecTuTe NoOBapeHHY0 COMb U ONYCTUTE B CTakaH AAaTYMK SNEKTPONPOBOAHOCTH . [pOBOAUT Nn COMb ANEKTPUYECKUIA TOK? 2. AHaNOrMyHbIe
OencTeuda npoeeguTe ¢ caxaposoi . 3 . B ctakaH Hanente 20 Mn uccnegyemoro pacrteopa.

1. OI'IyCTI/ITe B HEero gat4yuK anekTponpoBogHOCTH, 3aerI'IJ'IéHHbIIZ B Nnarnke wTaTtnea. Habnogante 3a MIsSMeHEHMEM 3HAYEHUS ANEKTPOnpoBOAHOCTMH.
Korga nokasaHusa gatyuka nepecrtaHyT USMEeHATbCA, 3annunTe ero 3HavyeHme B Ta6m/|u,y .

2. O6paTtute BHMMaHue! [latymk nocrne Kaxaoro onbiTa TwaTenbHO NpoMbIiBaeTcs BOAOW. 6.3aTemM AaTymk onycTuTe B CrieayoLmin pacTeop .
AHanornyHble 4ENCTBUSA NpoaenanTe co BceMn pactBopamn. PesynbTaTbl UsMepeHuii

No HasBanue BemectBa, pactBopa 3HaueHNe IEKTPOIIPOBOTHOCTH, MKCM/CM DNEKTPOIUT WK HEAIEKTPOIIUT
OTIBITa

1

2

KOHmpOJ'Ibele 80r1pOChI.

1.06paLaoT BHUMaHWe, YTO HU AUCTUNNMPOBaHHAas Boda, HU TBEpAas CoMb He NMPOBOAAT 3MEKTPUYECKOro Toka. TemM He MeHee pacTBOp CONv B Boae
NPOBOAMT 3NEKTPUYECKUIA TOK. TO 3HAYMT, YTO B pacTBOPE OTKY[Aa-TO NOABMATCA NOABWKHbIE 3apAabl. [oa 3To HabnoaeHe BBOOAT onpeaeneHne
3MNeKTPonuTa U MexaHu3M aNeKTPOoNUTUYECKON AnccoLmaLmm.

2 . Bcerga nuv BogHble pacTBOpPbI BELLLECTB NPOBOAAT ANeKTpU4eckmii Tok? He Bceraga, T.e. HEKOTOpbIE BELECTBaA HE 4al0T MOHOB NP pacTBOPEHUN . ITO —
BELLECTBa C MOSEKYNAPHOW Kpuctannuyeckon pewétkon. 3.3agaHusa anga nogrotosku k M'MA, BIMP

A) K XxopoLuo pacTBOpMMbIM 3f1IEKTPONIUTAM OTHOCSTCS:

1.rmgpokeng 6apus; 2.pocat marHus; 3.cynbdng meau(ll); 4.kapboHaT kanbums. b) SnekTpuyeckun Tok NpoOBOAUT:
1.pacTBOp 3TUNOBOIrO CAMPTA; 2.pacTBOP MMLEPMHA; 3.pacTBOp MMIOKO3bl; 4.pacTBOP rMapoKcuaa Kanbums.
JTabopaTtopHbii onbIT Ne 1. «BnusHne pactBopuTtens Ha guccoumaumo»

TOUKA ! POCTA

TeopeTtuyeckas Yactb. Bo MHOMMX xnopuaax nepexoaHbIXx METANMOB CBS3U UMEIOT B 3HAUYMTENbHOW Mepe KOBarleHTHbI XapakTep .
MarononsipHble pacTBOpUTENM (CMMPT WU aLEeTOH) CONbBaTMPYHOT MOMEKYIbI LenvkoMm. Mpy goGaBneHnn Boabl OHa CONbBATUPYET MOHbI, Bbi3blBasi
3MNEKTPONMTMYECKYIO Anccoumauuto . LIBeT pacTBopa npy 3TOM U3MEHSIETCS, @ 3NEKTPONPOBOAHOCTb PE3KO BO3PaCTaEeT .

[NpakTnyeckas yYacTb. Lle]'lb paGOTbIZ C(bOpMI/IpOBaTb npencraBneHne o ponn pacTtsopuTena B SHGKTpOJ'IVITI/I‘-IeCKOVI anccounaunin.

lNepeyeHb damyukos yugposol nabopamopuu: 0aTYNK NEKTPONPOBOAHOCTY .

LononHumernbHoe obopydosaHue: ABa BbICOKMX XMMUYECKNX CcTakaHa (50 mMn); cTeknsHHasa nanoyka.



Mamepuarnbsi u peakmusenr: CuCl2 6e3B0aHLIN (MMeeT KOpUYHEBLIN UBET . [onyyatoT, HarpeBas KpucTannornapar B Yallke ANns BbinapuBaHus . XpaHaT B
NAOTHO 3aKPbITOM COCYAE); aLeTOH MUIn CNupT .

TexHuka 6e3onacHocmu: 1 . CnupT 1 aLeToH — roprodne Belllectsa. He ucnonb3oBaTth OTKPbITOE Nnams. CneumansHble Mepbl 6e3onacHocTy Npu paboTe ¢
rOpOYMMM XKMOKOCTAMU. Mi3GeraTb nonagaHna cone Meam Ha KOXy U oaexay, Tak Kak OHV SA0BUTHI.

2 . [pwn nonagaHnm cMbITb XONO4HOM Bogon 6e3 Mbina.
UHCMpPYyKUUs K 8bIMOTHEHUIO:
1. B xumm4yeckumn ctakaH HacbinbTe ~0,5 r 6e3BogHoro xnopuga meaum (l1) CuCl2 n Hanente ~25 mn cnvpTa Unu aLeToHa .

2. PacTtBopuTe BeLEeCTBO, NepeMeLlnBas CoOAEPXKMMOEe CTakaHa CTEKMNSHHOW nanovkon. Ecnu pacTBopmuTb COMb NOMHOCTLIO HE YOAETCH, akKypaTHO
crnenTe NOMNy4YeHHbIW PpacTBOP B APYron CTakaH.

3. TorpysuTe B pacTBOp LUyN AaTyMKa 3MEeKTPONPOBOAHOCTU U U3MEPbTE 3M1EKTPONPOBOAHOCTD .

4. O6paTtuTe BHMMaHWe Ha LUBeT pacTBopa. MNpunenTte k pacteopy 25 mn Boabl. MNepemeluaiite, o6paTuTe BHUMaHNE Ha U3MEHEHME OKPAaCKM.
5./3mepbTe aneKkTponpoBOAHOCTb NOMYYEHHOro pacTeopa .

PesynbTaThl M3amMepeHuii/HabnogeHnn

BemiecTBo | D1eKTpompoOBOTHOCTH B CIIUPTE (AI[ETOHE) DIEKTPONPOBOAHOCTE TTOCTE JOOABICHUS BOJBI

Xnopun menu (IT)

Bbi80odhbi: OTpa3VITb BINMnAHNE paCTBOPUTENA Ha SNIEKTPONPOBOAHOCTb COJIN.

KonmpornbHbie gonpocski: 1.0 4ém cBMOETENLCTBYET POCT 3S1EKTPONPOBOAHOCTU CONKM Npu AobaeneHumn Boabl? 2 . NovyeMy nsMeHsieTcs LBeT pacteopa? 3 .
Kak BnusieT npupoaa pactBOpuTENs Ha SMNeKTPONUTUYECKYO Anccoumnaumnio?

JTa6opaTtopHbii onbIT Ne 2. «CunbHble 1 crabble 3NeKTPOSNUTbIY»
TeopeTnyeckas YacTb. ANEKTPONUTaMU Ha3biBalOTCA BeLLeCcTBa, pacnaalolumecs Ha UOHbI BCNEACTBUE 3NeKTPONUTUYECKOM

ancecounauunin. PaCTBopr ANEKTPOJINTOB ABNAKOTCA NPOBOAHUKaMW BTOPOro poda, Tak Kak npoBoaAT SJ'IeKTpVILIeCKI/Iﬂ TOK 3a CYET MOHOB. 1o cnocobHOCTY K
C-)J'IeKTpOJ'IVITI/Il-IeCKOVI anccounaunn INeKTpornnTbl YCIIOBHO pa3aenAdroT Ha CUJbHbIE U cnabble. CunbHble ANEKTPOJSINTbI NPAaKTUYECKN NOJTHOCTbIO
anccounnpoBaHbl HA MOHbI B p836aBJ'IeHHbIX pacTBopax . K HMM OoTHOCATCA MHOrmMe HeopraHn4eckme corsnn, HEKOTopble KUCIMOTbI U LWeno4n

. Cnabble ANEeKTPO- NNTbI NNllb YaCTUYHO ANCCOUNMPOBaHbl Ha NOHbI, KOTOPblEe HaxoOdaTCA B AMHaMU4YeCKOM paBHOBECUM C HeauccounmpoBaHHbIMU
MoOIekynamm . K cnabbim ANeKTponnTamMm OTHOCATCA MHOIrnMe opraHn4yeckme KMcnoTbl U OCHOBaAHUA .



MpakTnyeckas YacTtb. Lesib pabomsi: onpeaenuTb, ABNATCA N BblAaHHbIE BELWECTBA CUIIbHLIMU UMW CNabbiMU 3NEKTPONUTAMM Ha OCHOBaHUM U3MEPEHNS
3MEeKTPONPOBOAHOCTU UX PACTBOPOB .

lNepeyeHb damyukos yugpposol nabopamopuu: 0ATUYNK NEKTPONPOBOAHOCTH .
JononHumersnbHoe obopydosaHue: TPU XMMUYECKUX cTakaHa (25—50 mn), npoMbiBarnka ¢ AMCTUNNMPOBaHHOW BOOOWN .
Mamepuarnbsi u peakmussbr: 10 %-Hble pacTBOPbI COMSIHOW, a30THOWM M YKCYCHOW KMCNOT (>KenaTesnbHO B KanenbHuuax); dunbTpoBansHasa Oymara .
TOUKA \'POCTA
3 TexHuka 6e3onacHocmu: CobnoganTte Mmepbl 6e3onacHOCTU Npu paboTe ¢ KUCIoTaMu U LeroYamu.

UHCmpyKyus K 8bIMOMHEHUIO:

1. B Tpu cTakaHa Haneunte no 25—50 mn AUCTUNNMPOBaHHOW BOAbI.

2. B nepBblii cTakaH gobaebTe 1 Kanmk yKCYyCHOM KACMOTbI, BO BTOPOWM — CONSHOW, B TPETUIA — a30THOMN.

3. I/I3|V|epre ANEKTPOonpPOBOAHOCTb KaXO0ro pacteopa, BbiTUpasa Lwyn (bMHprOBaHbHOIZ 6ymar0|71 nocne Kaxanoro namepeHus . Pe3yanaTb| I/I3MepeHI/Il7|

Ne 3HaueHHE ATEKTPOIIPOBOTHOCTH, MKCM/CM Ha3sBanue BeIIaHHOTO BEIIECTBA
MPOOBI

1

2

3

Bbi80odhbi: OTpasze npuHaaneXxHoCTb BeleCTB K CUIMbHbIM U cnabbim ANeKTponnTam. KOHTpOJ‘IbeIe BOMpPOCHI:

1.MNMo4emy pacTBOp CONSAHOM KUCMNOThI Ny4lle NPOBOAUT ANEKTPUYECKMIA TOK MO CPABHEHMIO C PaCTBOPOM YKCYCHOM KMCNoThl? 2.K kaknum anektponutam
OTHOCUTCHA pacTBOpP a3oTHoW KncrnoTbl? 3 . 3agaHue gns nogrotosku k M'AA, BIP

®opmMynbl TONbKO cnabbix 3MeKTPONIMTOB NPEACTaBNEHbI B psay:

1.Ca(OH)2, HZS, H2504 2,H2C03, NH3-H20, HZS 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

OemoHcTpauunoHHbI onblT Ne 2. «/3yvyeHre BNnsHMA pasnuyHbIX hakToOpoB Ha CKOPOCTb peakummy
TeopeTtuyeckas YacTb. CyLecTBYIOT pa3Hble MoaMdmKaumm npubopa Ans n3y4yeHnus XMMMYecknx peakumin. B ogHom KOHCTPYKLMK ponb peakTopa
BbINOMHsSET 0bbl4Haa Npobupka, B Apyron, bonee coBpeMeHHon, — cocy JlaHaoneTa.




OpHako TexHVKa AeMOHCTpaLMM KCNepUMeHTa oCcTaéTcs oanHakoBon. MeHseTcs NyLLb NOopsSiAOK CMELLMBaHNSA pearmpylolimx BelecTs. CHavana B
NpoBVpKy-peakTop 3anMBaeTcsi pacTBOP KUCIOTbI, a B HEr0 nomellaeTcs TBEPAOE BELLECTBO (LUMHK, MpamMop).

MNpakTnyeckas yacTb. Llej'lb pa60TbIZ N3Yy4UnTb BITNAHNE Pa3JINYHbIX (baKTopOB Ha CKOpPOCTb XUMUNYECKON peakuunn.

lNepeyeHb damyukos yugposol nabopamopuu: 0aTYNK TEMNEPATYPbl NITATUHOBBLIN.

LononHumersnsHoe obopydosaHue: NpNBOpP ANst U3y4EHUST CKOPOCTU XUMUYECKUX PeaKLIMI; 3reKTpruyeckas ninTka; cTtakaH Xummudeckun Ha 250 mn; wnarens;
KprcTannusaTop Anst NpoMbiBaHusi cocyaoB JlaHgonbTa; npobupky MX-21 (3 wr ).

Mamepuarnbi u peakmussl: consiHasa kucnota (4%-Hein); conaHas kucnota (10%-HbIn); KYyCOYKM MpamMopa; NOPOLLIOK MpamMopa; YKcycHas kucnota (6%- Hbin);
LUWHK; nepokeng Bogopoaa (3%-Hbin); anokeng mapradua (1V) .

TexHuka 6e3onacHocmu.; Cobntogatb NpaBuna paboTbl C KUCNOTaMK U HarpeBaTeNbHbIMU 3MEKTPUYECKUMMU NpUGO- pamu .

UHCmMpyKyus K 8bIMNOMHEHUIO:
Onbim 1.BnvsHue npupoabl pearmpyowmx BeWecTB Ha CKOPOCTb XMMUYECKON peakumm

B ogHo koneHo cocyaa IlaHoonbta Hanente 3 mn 1 M pacTBop yKcycHon KUcnoThl ( 6%-HbI pacTBOp), B APYroe KoneHo nomectute 2—3 rpaHynsl
uunHka. Bo BTopow cocypn JlaH- gonbta Hanente 3 mn 1 M conaHon Kncnotel ( 4%-Hbll), B Apyroe KoneHo — 2—3 rpaHynbl LuHKa . [NpucoegnHute cocyabl
NaHponbTa K MaHOMETPUYECKUM TpyOKaMm.

Obpamume sHumaHue! OgHOBPEMEHHO nepenenTe KNCnoThbl B cocyaax JlaHgonbTa K rpaHynam umHka. CpaBHUTE YPOBHM XNOKOCTU B MAHOMETPUYECKNX
TpyOKax. Yyalumecs genaioT BbIBOA O Pa3HOW CKOPOCTU XMMMUYECKUX peakumii .

Onbim 2. BnvsiHne KOHUEHTPaLUM pearnpyoLLmx BELLECTB Ha CKOPOCTb XMMUYECKOWN peakumm

B ogHo koneHo cocyna JlaHponeTa Hanente 3 Mn 4%-HON CONMAHOW KMCNOThI, B APYroe KOMNeHo nomecTute 2—3 rpaHynsl LiMHKa . Bo BTopon cocyn
JNlanponbTta Hanente 3 mn 10%-HOW CONSIHOWM KUCNOThI, B APYroe KoneHo — 2—3 rpaHynbl umHKa. NpucoeanHuTte cocyabl JllaHaoneTa K MaHOMETPUYECKNM
TpyGKam.

O6paTnTte BHMMaHue! OgHOBpPEMEHHO nepeneinTe KUCNoTbl B cocyaax JlaHaonbTa K rpaHynamM uuHka. CpaBHUTE YPOBHM XUAKOCT B MaHOMETPUYECKUX
Tpybkax. Yyalwmecs 4enatT BblBO4 O Pa3HON CKOPOCTU XUMUYECKUX PEaKLINIA.

Onbim 3. BnnsHne Temnepatypbl pearmpyoLmnx BELLECTB HA CKOPOCTb XUMMUYECKOW peakLmm

B ogHo koneHo cocyaa JlangonbeTa Hanente 3 mn 10 % consiHoM KNMCMOTbI, B Apyroe KoNneHo nomectute 2—3 rpaHynbl UnHKa . Bo BTopown cocy JlangonbTa
HanewnTte 3 mn 10%-HON cons- HOM KUCMOTbI, HAarpeTon Ha BogsaHon 6aHe Ao 50 °C, B gpyroe KoneHo — 2—3 rpaHynbl uuHka. MNMpucoegmHute cocyapl
JlangonbTa K MaHOMETPUYECKUM TpybKam.



O6paTute BHMMaHue! OgHOBPEMEHHO NepenenTe KUCNoThl B cocyaax JlaHgonbTa K rpaHynam umHka. CpaBHUTE YPOBHM XKMAKOCTU B MAHOMETPUHECKNX
TpyOKax. Yyalumecs genatoT BbIBOL O Pa3HOM CKOPOCTU XMMMUYECKMX peakumi .

Onbim Ne 4. BriusiHne NOBEPXHOCTU COMPUKOCHOBEHUA pearnmpyrowmnx selects Ha CKOpPOCTb XUMNYECKON peakunn

B ogHo koneHo cocyaa JlaHgonbTa HanewTte 3 Mn 4%-HOWM CONSHOM KUCIMOTbI, B APYroe KorieHo nomectute 1 r mpamopa, B3ATOro B BUAe Kyco4ka. Bo BTopoi
cocyn JlaHgonbTa HanenTte 3 Mn 4%-HoW CONSIHOM KUCNOTbI, B ApYyroe kKoneHo — 1 r nopollka Mmpamopa. MpucoeanHute cocyabl JlaHgonbTa K
MaHOMETPUYECKMM TpyGKaMm.

Obpamume sHumaHue! OQHOBPEMEHHO nepenenTe KNUCNoTel B cocyaax JlaHgonsTta kK Mpamopy UmHka. CpaBHUTE YPOBHM XNOKOCTU B MAHOMETPUYECKNX
TpyOKax. Yyalmecs genarT BbIBOA O Pa3HOW CKOPOCTM XMMUYECKUX PeakLni.

Onbim 5. BnnsiHne KaTanm3atopa Ha CKOPOCTb XUMUNYECKON peakunn

B ctakaH c Bogow, HarpeTton oo 50 °C, nomecTnte 2 4EMOHCTPAUMOHHbIE NPodMpkn ¢ 2 Mn 3% -HOro pacTBopa nepokcuaa Bogopoda. Boiaepxmeatot
NpoOupKn B BOAE OKOSO 2 MUH. M3BnekuTe Nnpobupkn n3 BOASAHOM 0aHN 1 MPOAEMOHCTPUPYITE yYalLMMCS pe3ynbTaT — Ha CTEHKax NPOOMPKN NOSBUITUCH
ny3blpbKK rasa kucnopoga. B ogHy u3a npobupok BHeCUTE Ha KOHYMKe LnaTtensa anokeua mapradua (1V) . HabniogaoT saHepriyHoe BbiaeneHme Kucrnopoaa.

KoHmporibHbie sorpockl: 1.0T kaknx hakTOpOB 3aBUCUT CKOPOCTb XMMMYECKOWN peakumm? 2.Iovemy pasnoxeHue nepokcuaa Bogopoaa B NpuCcyTCTBUK
avokcmaa mapradua (IV) cHadana ngéT oyeHb BbICTPO, a 3aTeM 3amennseTca?

1. BapaHua gnsa passutms YHKLUOHANbHOW rPaMOTHOCTU:

cA

.
| ot

t B TPY OOUHAKOBbIE MPOOUPKN YHEHWNKM HANUK MO 5 MNT pacTBOpa CONSIHOM KMCNOTbI OOUHAKOBOW KOHLIEHTpauun. B
nepByro NPOOMPKY NOMOXMIM CTPYXKKW XKenesa, BO BTOPYI — CTPYXKM LUHKA, B TPETBIO — CTPYXKKM HEUM3BECTHOIO CBETNIONO SAPKO GriecTsLlero

mMeTanna. Hambonee nHTEHCMBHO BblaeneHne rasa Habnwganu B TpeTben Npobupke ¢ HEN3BeCTHLIM MeTanoM. Bo BTopon npobupke ¢ LMHKOM
WHTEHCUBHOCTb BblAerieHus rasa bbina MeHbLUe, YeMm B TpeTbel. B nepBoii npobupke ¢ enes3oM MHTEHCMBHOCTL BblAeneHns rasa Gbinia HauMeHbLUEN.

a)[lencrteue kakoro dhakTopa, BNUSIOLLErO Ha CKOPOCTb peakumn, Habnoganu yyawmeca? 6) Kakon meTtann Mor HaxoguTbCH B TpeTben Npodbupke?
3anuwunte Ha3BaHWe meTanna.



1. Ha rpacuke npeactaeneHa 3aBUCUMOCTb KOHLEHTPALMM UCXOAHbIX BELWECTB M NPOAYKTOB peakummn OT BpEMEHU NPOTEKAHUS peaKLUN:
Puc. 20. MNpaduk 3aBMCUMOCTM KOHLIEHTPALIMN NCXOJHbIX BELLIECTB U NPOAYKTOB peakLun OT BPEMEHU NPOTEKaHUS peaKLun

OnpenenuTte, Kakasi KpBasi ONUCbIBAET N3MEHEHME KOHLEHTPaLMM NCXOOHbIX BELLECTB, a Kakasi — NPOAYKTOB peakuuu .
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