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PABOYAS ITPOI'PAMMA 110 XUMHUHAU
¢ MCI0JIb30BaHUEM 00opynoBaHus neHTpa «Touka pocra»
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TOUKA \!pocm

- IlosicHuTenpHas 3anucka
Pabouas nmporpamMMa o XMMUHU Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHus COCTaB/IEHA HA OCHOBE MOJIOXKEHUN M TPeOOBAHUH K pe3ylbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM NPOrpaMMBbl, MpeICcTaBIeHHbIX B DeiepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO
o01iero o0pazoBaHusi, yTBEPKACHHOTO MprKazoM MuHucTepcTBa oOpasoBanus U Hayku PO Ne 287 ot 31.05.2021, ¢ yuetom [IpumepHoii iporpaMMel
BOCIIUTaHMS,

Ha 6a3e nentpa «Touka pocta» o0ecrieunBaeTcs peaansaius o0pa3oBaTeIbHbIX IPOrpaMM €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKON
HaIpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHH C TPEOOBAaHHUSIMU 3aKOHOATEIbCTBA B chepe 00pa3oBaHus U ¢ y4ETOM PEKOMEH AU
denepanbHOTO orneparopa yueoHoro npeaMera «Xumus». OOpa3oBaTeibHas IPOrpaMMa TO03BOJISICT HHTETPUPOBATH PEATM3yEeMbIC 3/1€Ch TTOIXO/IbI,
CTPYKTYPY U COJEpXKaHHUE TIPU OpraHu3aiu o0ydeHust XUMHUU B 8—9 Kitaccax, BRICTPOSHHOM Ha 0a3e JI000ro U3 JIOCTYIHBIX y4eOHO-METOIUNISCKUX
komriuiekcoB (YMK). Mcnonb3oBanue o00opyaoBaHus 1IEHTpa

«Touka pocTay) MO3BOJIACT CO34aTh YCIOBHA:
e JUIA paClIMPCHHA COACPIKAHUA INKOJIbHOI'O XUMHYCCKOI'O 06p330BaHI/I$I;
e JIJI4 IIOBBIIICHHUS IT03HABATEIbHON aKTUBHOCTH 06yqafoumxc51 B eCTeCTBeHHOHaquOﬁ 06J'IaCTI/I;

e IS pa3BUTHS IMYHOCTH peOeHKa B Mpoliecce 00y4eHUs XMMHH, €ro CIOCOOHOCTEH, (popMHpOBaHUS U YIOBIETBOPEHHS COLMAIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEH;

*1JIA pa6OTLI C OI[apéHHHMI/I IKOJIbBHUKaMH, OpTraHru3allui UX pa3sBUTUA B PA3JIMIHBIX o0acTsax O6pa3OBaTCJ'H:>HOI71, TBOp‘leCKOI\/’I ACATCIIbHOCTH.

[Tpumensis un@poBbie 1a00paTOPUN HA YPOKAX XMUMHUHU, yUAIIUECs CMOTYT BBIIOJHUTH MHOXKECTBO Ja00paTOPHBIX padOT U SKCIEPUMEHTOB IO
[IporpaMMe OCHOBHOM IIKOJIBL.
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HopmaTuBHnas 6a3a

1.

®denepanbHbIii 3aK0H OT 29 .12 .2012 Ne 273-®3 (pex . ot 31 .07 .2020) «O6 obpazoBanuu B Poccuiickoit @enepamnumy (¢ U3M . ¥ 10T ., BCTYII .
B cuity ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons doc LAW 140174 (nara ob6pamenus: 28 .09 .2020)

[TacnopT HaumMoHanbHOrO Npoekra «O6pasoanue» (yrB. npesuguymoM Coseta npu Ilpesunente PO no crpaternueckomy pa3BUTHIO U
HAIIMOHAIBLHBIM MPOEKTaM, MPOTOKoJ oT 24 .12 .2018 Ne 16). - URL.: https://login .consultant.ru
link?req=doc&base=LAW&N=319308&demo=1 (mara obpamienus: 10.03.2021)

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

2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBEep»X)IeHUHU TOCYAapCTBEHHOU MporpamMbl Poccuiickoit @enepannu «Pa3sutue odpazopanus» . — URL:

http://www .consultant .ru/document/cons_doc LAW 286474/cf742885¢783e08d938 7d7364e34126f87ec138f (nara obparmenus: 10 .03 .2021)
4.IIpodeccuonanbubiii cranaapt «llenaror (megarornyeckas AesITENbHOCTD B JOIIKOJIBHOM, HAYaTbHOM 00I1IeM, OCHOBHOM OOIIIEM, CpeTHEM 001IeM
o0OpazoBaHuM), (BOCIIUTATENb, YUUTEINb)» (pea. oT 16.06.2019 r.) (Ilpuka3 MunuctepctBa Tpyaa u coruaibHoi 3auThl PO ot 18 okTsa6pst 20131 . Ne
544H, c n3MEeHEeHUIMHU, BHECEHHBIMU NpHKa3oM MuHMcTepcTBa TpyAa U corzamuTel PO ot 25 nexabps 2014 r. Ne 11151 n ot 5 aBrycra 2016 1. Ne
422n) . — URL: // http://mpodcrannapruenarora.pd (mara oopamenus: 10 .03 .2021)

1.

ITpodeccuonanbhblit cranaapt «llegaror 10MOIHUTENBHOTO 00pa3oBaHus aeteit u B3pocibix» (Ilpuka3 MunucTepeTBa Tpy1a U COLUATBHOM
3amuTthl PO ot 5 mas 2018 r. Ne 298u «O06 yTBepx)aeHuu npodeccruonansHoro crangaapra «llegaror 10moHUTEILHOTO 00pa30BaHus AETEH 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 rocyapCcTBEHHBIN 00pa30BaTENIbHbIN CTaHJAPT OCHOBHOTO 00111ero 00pa3zoBaHus (YTBEPKIAEH puka3oM MuHHCTEpCTBA
obpasoBanus u Hayku PD ot 17 nexkabps 2010 v . Ne 1897) (pen.21.12.2020) . — URL: https://fgos.ru (nata oopamenus: 10 .03 .2021)
7.®enepanbHbIN TOCYJapCTBEHHBIN 00pa30BaTeIbHbINA CTAaHIAPT CpeHero oouiero oopasoBanus (yTBepkaEH MprKa3oM MuHHUCTEpPCTBA
obpazoBanus u Hayku P® 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 U (PYHKIIMOHUPOBAHUIO AETCKUX TeXHonapkoB «KBaHToprnym» Ha 0aze o01ieoOpa3zoBaTebHbBIX
opraHu3anuii (yTBep:KIeHbI pacniopsbkeHueM Munucrepcersa npocserieHust 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. Meroauyeckrue peKOMEHIAINH 110 CO3IaHMI0 U (PYHKIIMOHUPOBAHHUIO IEHTPOB I (poBoro oopasopanust «IT-ky0o» (yTBEepkIeHbBI
pacriopsbxkerreM Munucrepcra npocsenieHust PO ot 12 suBapst 2021 r . Ne P-5) - URL: http://www
.consultant.ru/ document/cons_doc_LAW 374572

(mata obpamenus: 10 .03 .2021)

1. Meroanyeckue peKOMEHIAIUH 10 CO3AAHUIO U (PYHKIIMOHUPOBAHHIO B 001I€00pa30BaTEIbHBIX OPTaHU3AIMX, PACTION0KEHHBIX B CEIbCKOM
MECTHOCTH ¥ MaJIbIX FOPOJAX, LIEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHOM 1 TEXHOJIOrH4Yeckoi HarpasieHHocTer («Touka pocta)
(YTBepiKAeHBI pacropsbkeHueM MunucrepcTBa npocseiieHus Poccuiickoit @enepanuu ot 12 stuBaps 2021 r . Ne P-6) . —

URL.: http://www.consultant.ru/document/cons_doc_ LAW 374694/ (nara oopaimenus: 10 .03 .2021)
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Kpatkoe onucanue noaxo/10B K CTpyKTypUpOBaHUIO MaTepraiioB B oOpa3oBatenbHoil mporpamme (OI1) npeacraBieHsl ciaeayronye pa3aebl:
1. .Metoapl U3yueHHUsI BEIIECTB U XUMHUECKUX SBICHHUMN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHUH .

2. . IlepBoHayanbHBIC XUMUYECKHE MOHATHUS . 3 . PacTBOpEI. 4.OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHU. 5. Teopus IeKTP OMTUTUYECKOM
JTUCCOIMAIU. 6. XUMHUYECKHE peakIuu. 7. XUMUUYECKHE 3JIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAJNIOB U UX COCTMHCHUN).

B ocHOBY BBIJI€TI€HHSI TAKUX PA3/ETI0B 3JI0KEH XUMHUUECKUN SKCIIEPUMEHT, TPAJUIMOHHAs CUCTEMAa U3ydeHUst XuMuu. OCHOBHOM (popmoii yueOHO
NeSTEeIbHOCTH SBISETCS XUMUYECKUN SKCIIEPUMEHT, TPOBOIMMBIN B BHJIE JIAOOPATOPHBIX, IPAKTUYECKUX pabOT U AEMOHCTPALIUH.
JIeMOHCTpaLMOHHBIN SKCIEPUMEHT IPOBOIUTCS B TOM CITy4yae, €CIIM OH OIACEH ISl BBIMOJIHEHHSI YUAIIUMUCS WM UMEIOIIUKCS PUOOp peCcTaBIeH
B €JMHCTBEHHOM DK3EMILIIPE.

Juist m3ydeHus npeamera « XMMHD» Ha 3Tale OCHOBHOIO 0011ero o0pa3oBaHusi 0TBOAMTCH : 8 Kiacc - 68 yacos; 9 kimacc —66 yacos. [lanHas
oOpa3oBaTenpHas MporpaMmma 00ecreunBaeT YCBOCHUE YUAIMMUCS BOKHEHIINX XUMUYECKUX 3aKOHOB, TEOPUH U MMOHATUH; POopMUPYET
MIPEJICTABICHHUE O POJIM XMMHUH B OKPYXAIOIIEM MUPE U >KU3HU YenoBeKa. [Ipyu 7 ToM 0CHOBHOE BHUMAaHUE yIEISIETCS CYIIHOCTUXUMUYECKUX PEakuii u
METO/IaM MX OCYIIECTBIICHUS.

O,[[HI/IM N3 OCHOBHBIX IIPUHIUIIOB ITOCTPOCHUS NPOTPAMMBI ABJIACTCA IIPUHIUIT JOCTYIIHOCTH . SKCHepI/IMeHTaHBHBIe JaHHBIC, TIOJITYUYCHHBIC
yYHalquMHUCH IIPU BBIITOJIHECHUN KOJIMYCCTBCHHLBIX OIIBITOB, IMO3BOJIAIOT YHAIIUMCA CaMOCTOATCIIBHO ACJIAaTh BbIBO/IbI, BBIABIIATE 3aKOHOMCPHOCTHU.
HO,[[XOI[BI, 3aJIOKCHHBIC B COACPIKAHUC MTPOTrpaMMBbI KypcCa, CO30ar0T HCO6XO,Z[I/IMLIC yciioBus AJist CACTEMHOI'O0 YCBOCHUA YyHallITUMHCA OCHOB HAYKH, JJIS
oOecrieueHus Pa3BUBAOIICTO U BOCIIUTHIBAIOLICTO BO3H€ﬁCTBHH 06yqu1/I$1 Ha JIMYHOCTD y4alICrocs.

®0pMpreMble 3HaHHUA JOJI’)KHBI CTaTh OCHOBOM CHCTEMBI Y6G)KJIGHHPJI IIKOJIBHUKA, HCHTPAJIBHBIM AAPOM €T0 HAYYHOI'O MUPOBO33PCHMUA.

Onucanue MaTepualbHO-TEXHUYECKO# 0a3bl eHTpa «Touka pocTay,
HCIIO0JIB3YEeMOr0 JIsl peajiu3aluno0pa3oBaTe/IbHbIX IPOrPaMM B PaMKAaX MpenoiaBaHusi XUMHUH

Hudgposasa (komnvromepnasn) nabopamopusa (LIJI), nporpaMMHO-aINapaTHBI KOMIUIEKC, JATYMKOBasi CHCTEMa — KOMIUIEKT y4eOHOTro
00opy1oBaHus, BKIIOYAIOIINI U3MepUTENbHBIN 070K, UHTEp(Eeiic KOTOPOTo MO3BOJISET 00ECIIeYnBaTh CBA3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HAOOP
JTATYUKOB, PETUCTPUPYIOLINX 3HAUEHUS PA3IMYHBIX (PU3MYECKUX BEINUMH.
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\ ﬂamlmk memnepamypbl njiaamuHoBeoslU — HpOCTOI/I U HAJCKHBIN NJAaT4YUK, HpenHa3Haqu JJIs I/ISMepeHI/IH TeMHepaTprI B BOJHBIX

pacTBopax U B ra3oBbIX cpenax. Mimeer pasznuunsblii quana3oH n3mepenuii ot —40 no +180 oC. TexHnuyeckue XxapakTepUCTUKU JaTUMKa yKa3aHbl B
MHCTPYKILMU 10 3KCIUTyaTaluu. Jamuux memnepamypot mepmonapHuiil IpeJHa3HaueH i u3Mepenus temmeparyp 10 900 C. Mcnonb3yercs npu
BBITIOJIHEHUH PaloT, CBS3aHHBIX C M3MEPEHUEM TEMIIEPaTyp IUIAMEHH, TUIABJICHUS M PA3JI0KEHUS BEIECTB.

amuuk onmuueckou naiomuocmu (Koaopumemp) — IpeIHa3HAYECH [UI U3MEPEHUs ONITUYECKOM IUIOTHOCTH OKPALLIEHHBIX pacTBOPOB. Mcnonp3yercs
pu u3ydeHuu teM «PactBops», «CKOPOCTh XMMUUYECKUX PEAKLIUN», ONPEICIIEHUN KOHIICHTPAL[UM OKPAIIEHHbBIX HOHOB.

Jlamyux pH npeHazHavyeH sl U3MEPEHUs BOAOPOAHOro nokasarens (pH) BOAHBIX pacTBOPOB B pa3IMYHbIX UCCIIEIOBAaHUSAX OOBEKTOB OKPYKAroIen
cpeapbl.

ﬂamlllll(' 3Jlel<mponp0300nocmu npeaHasHa4YCH AJI1 U3MCPCHUA YHGHBHOﬁ QJICKTPOIIPOBOAHOCTHU X(HHKOCTCﬁ, B TOM YHMCJIC 1 BOOAHBIX paCTBOPOB
BCIICCTB. HpI/IMeHﬂeTCﬂ IIpH N3Y4YCHUU TCOPUHU BJICKTpOJH/ITI/I'-IGCKOI\/JI Aucconuanuu, XapakKTCprUCTUK BOJAHBIX PaCTBOPOB

Jlamuuk x10puod-uonoe NCToyib3yeTcs A1 KOJTUYECTBEHHOTO OIPee/ICH s COlepKaHHsl HOHOB XJI0pa B BOJHBIX pacTBOPAaXx, IOYBE, MPOIYKTaX
nuTanus. K naTauky nmoakioyaercs HOHOceneKTuBHBIN dnekTpoxa (MCD) (pabouuii 21eKTpo/), MOTEHIMAI KOTOPOTO 3aBUCUT OT KOHIICHTPALIUU
OIpeeNsIeMOro HOHA, B IAHHOM citydae oT KoHueHTpaiuu annoHoB Cl'. TTorernuunan ICD onpenessitoT OTHOCUTENBHO JIEKTPOa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpeIHa3HAuYEeH JUIsl KOJTMYECTBEHHOTO ONIPEIENIEHUSI HUTPATOB B Pa3IMYHbIX 00BEKTAX OKPYXKAIOLIEH cpebl: BOJE, OBOLIAX,
bpykTax, KoI0aCHBIX U3AENIUAX U T.1.

Mukpockon yugpoeoit ipeHa3HAuEH AJI U3y4eHUs (OPMbI KPUCTAIUIOB U HAOIIOAEHMS 32 POCTOM KPHCTAJIIOB.
. IIpubop ona oemoncmpayuu 3a6UCUMOCIU CKOPOCMU XUMUYECKUX PEAKUUT OM PA3TUYHBIX AKMOPOe VCTIONb3YIOT PU U3YYEHUU TEMbI

«CKOpOCTh XUMHUECKOW PeakLUn» U TeII0BOro 3dexra XumMuueckux peakuuid. I[Ipudop 1aét BO3MOXKHOCTb SKCIIEPUMEHTAIBHO UCCIIEI0BATh
BJIUSTHUE Ha CKOPOCTh XUMUYECKUX PEaKLUi CIeAYIoMUX (PaKkTOpOB: MPUPObl PEarupyroLINX BENIECTB, KOHIIEHTPALlUYU Pearupyroiux BeUeCTB,
IUTOIIAM IPaHUIIBI pa3ziena (a3 B reTepOreHHbIX cucTeMax (MIOBEPXHOCTH CONPUKOCHOBEHUS MEX/Y PearpyoLIMMU BEIIECTBAMH ), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemka-003amop — npucnocodeHNe, UCI0JIb3yeMOe B Ta00paTOpUH Uil OTMEPUBAHUS ONPEAeIEHHOr0 00bEMa KuaAKocTu. [Iumnerku
BBIMTYCKAIOTCSI IEPEMEHHOT0 U TIOCTOSTHHOTO 00béMa. B KOMIIIEKTH 000py10BaHUS ISl MEAUIIMHCKHUX KJIACCOB BXOJIAT YOOHBIE MUTIETKU- J03aTOPBI
OJTHOKaHAJIbHBIE, TIO3BOJISIONINE HACTPOUTHh HEOOXOIUMBIN 00BEM 0TOMpPAEMOil )KHIKOCTH B TPEX PA3IMUHBIX THAIIa30HAX.

Ilpuéop ona nonyuenun 2a306 VCNONb3yeTCsl JUI MOTyUYeHHs HEOONIBIIMX KOJUYECTB ra30B: BOJAOPOAA, KUCIOpOo/1a (U3 MEPOKCHIa BOJIOPOJIA),
YTJIEKUCIIOrO Trasa.
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Pabouas nporpamma no xumuu st 8—9 kinaccos
€ MCII0JIb30BaHUEM 00opynoBaHus HeHTpa «Touka pocra»

Ha 6a3e uentpa «Touka pocta» o0ecrieunBaeTcs peaausaius o0pa3oBaTeIbHbIX IPOrpaMM €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOU
HaIpPaBIIEHHOCTEN, pa3padOTaHHBIX B COOTBETCTBUH C TPeOOBAaHUSIMU 3aKOHOATENIbCTBA B cepe 00pa3oBaHus U C yUETOM pEKOMEH Al
®denepanbHOTO OMEpaTopa y4eOHOro nmpeamera « XuMus».

OO0pa3oBarenbHas IporpaMMa 1o3BoJIsIeT UHTEIPUPOBATh PeaI3yeMble IOXO0/bl, CTPYKTYPY U COJIepKaHHUe IPU OpraHu3alui 00y4yeHHUs XUMHUU B
8—09 kiaccax, BEICTPOGHHOM Ha 0a3e J1000r0 U3 TOCTYIHBIX y4eOHO-MeToarnuecKuX Komrmiekcos (YMK).

Ucnons3zoBanne obopynoBanus «Touka poctay npu peanuzanuu qanHoi Ol mo3BossieT co3ath yCaoBus:
-II71S1 paCUIMPEHUs COJIEP>KaHuUs IKOJILHOTO XUMUYECKOT0 00pa30BaHus;
-J17151 TIOBBIIICHUS [T03HABATEIBHON aKTUBHOCTH O0YUaIOIUXCsl B €CTECTBEHHOHAYYHOM 001acTH;

-JUIs1 pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00yuyeHUs: XMMHUHU, €ro CliocoOHOCTeN, (POPMUPOBAHUS U YIOBJIETBOPEHUS COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

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

IJNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA
YYEBHOT' O ITPEJIMETA «XUMHS» B OCHOBHOM IIKOJIE

I/ISyquI/Ie XHUMHH B OCHOBHOM IIIKOJIE HaIpaBJICHO HAa TOCTHXKE HUEC 06y'-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MECTAITPEAMCETHBIX U IMTPCIAMCET HBIX PE3YJIILTATOB
OCBOEHHUS y4eOHOT0 MpeaMeTa .

JIM4HOCTHBIE PE3YIbTATHI
JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHMs JOCTUTAIOTCS B X0J1€ 00YUYEHUSI XUMHUH B €IMHCTBE YUeOHOH U
BOCIHUTATEIbHON JesiTeNbHOCTH OpraHn3alyuy B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUICKUMH COLMOKYIBTYPHBIMU U JYXOBHOHPABCTBEHHBIMU



[EHHOCTSIMH, TIPHHATHIMH B OOILIECTBE NMPABUIAMU M HOPMaMH MOBEACHHUSI, M CIOCOOCTBYIOT IPOLIECCAaM CAMOITO3HAHUS, CAMOPA3BUTHS U
COLIMAIN3alUU 00yJaromuxcs .

JImgyHOCTHBIE PE3YJIbTAThI OTPAKAIOT C(i)OpMHpOBaHHOCTI), B TOM YMCJIC B 4aCTHU:

Hampuom UUECKO020 eocnumanun

1.

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY ¥ HAYYHOMY HACIIEAUIO, IOHUMAaHU 3HAYCHUS XU MUYECKON
HayKH{ B )KU3HHU COBPEMEHHOTI'0 00LIECTBA, CIIOCOOHOCTH BJIaJeTh JOCTOBEPHON MH(OpMaIUel 0 MepeoBbIX JOCTHKEHUIX U OTKPBITUAX
MHUPOBOM M OT€YECTBEHHON XUMUU, 3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE MUpPaA U OOLIECTBA;

I'pasicoanckozo éocnumanus

1.

IpeaACTaBJICHHA O COHAJIbHBIX HOpMaAX M IIpaBHUJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBEC, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM
ACATCIIbHOCTU IMPU BLIITOJIHCHHUHU y‘~I€6HI)IX, IMO3HABATCJIbHBIX 3a/a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘-Ie6HI)IX ITPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3aUMOIIOMOIIU B ITPOICCCE 9TOM y‘le6H0ﬁ ACATCIIBHOCTH, TOTOBHOCTH OLICHMUBATDH cBOE IIOBCACHUEC U
IMOCTYIIKH CBOUX TOB&pHHICfI C MMO3WIIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘IéTOM OCO3HaHUsA HOCHGILCTBI/IfI IMOCTYIIKOB;,

l[ermocm U HAYYHO20 NO3HAHUA

1.

MHPOBO33PCHYCCKUX Hpe,Z[CTaBJ'ICHI/Iﬁ O BCIICCTBC U XUMHUYECKOU peaKknuuu, COOTBETCTBYIOIIHUX COBPEMCHHOMY YPOBHIO pa3BU THUA HAYKU U
COCTaBJIAIOIINX OCHOBY IJIs IOHUMAaHHWA CYITHOCTHU Hﬁy‘IHOfI KapTUHBI MUpa, HpC}ICTaBHGHI/Iﬁ 00 OCHOBHEBIX 3aKOHOMCPHOCTSX Pa3BUTHA
IMpUPOAbI, B3AUMOCBA34AX YCJIOBCKA C HpHpOI[HOfI CpG,Z[OfI, 0 POJIM XUMHHU B ITIO3HAHWUU 3TUX 3aKOHOMepHOCTeﬁ;

MO3HABATENBHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJYYEHHE HOBBIX 3HAHUH M0 XUMHH, HEOOXOUMBIX 7151 OOBSICHEHHS HaOII01aeMbIX
MPOLIECCOB U SIBJICHUIA;

MMO3HABATENLHOM U HH(I)OpMaHHOHHOﬁ KYJIbTYpPBI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHOM pa6OTLI C y‘Ie6HBIMI/I TCKCTaMHu, CHpElBO‘-IHOfI
JIPITCpaTypOfI, AOCTYIIHBIMH TEXHUYCCKUMHU CPEACTBAMHA I/IHq)OpMaHI/IOHHI)IX T€XHOJ’IOFI/II\/'I;

WHTEpeca K 00yYEHUIO U MTO3HAHMIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMO00Pa30BaHMUI0, UCCIIEI0BATEIbCKOM
NeSTeIbHOCTH, K OCO3HAHHOMY BHIOOPY HamMpaBIEHHOCTH U YPOBHS 00YUYECHHUS B JATbHEHUIIIEM;

Dopmuposanusn Kyabmypsl 300p06bs

1.

OCO3HAHUS IEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 3/J0POBBIN 00pa3 KU3HHU, OCO3ZHAHUS
MOCTIE/ICTBUM U HENIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOT0JIsl, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOIIIOICHHSI ITPABHIT
0€30MMacHOCTH MPH O0palIeHUH ¢ XMMHUYECKUMHU BEUIECTBAMH B OBITY U pEaJIbHOM JKU3HH;



Tpyooeozo éocnumanus

1.

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, Y4eOHOUCCIIEA0BATENLCKOM, TBOPUECKON U APYIHX BUAAX JESATEIHHOCTH,
HHTepeca K MPAKTUYECKOMY U3yUeHHIO podeccuil u Tpyaa pa3auuHOro poja, B TOM YUCIIe HA OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAaHUH 110
XMMHHU, OCO3HAHHOTO BBIOOpa MHAMBHYaTbHON TPAEKTOPUHU MPOIOIHKEHUS 00pa30BaHUs ¢ YIETOM JTMUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XMMHUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo éocnumanus

1.

9KOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUSI K IPUPOIC KaK UCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, TIOHUMAaHUSI [ICHHOCTH
3JI0pOBOTO 1 0e30macHOro o0pas3a )KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 3[I0POBBIO, OCO3HAHUS
LIEHHOCTHU COOJTI0ICHUSI TPAaBUIT OE30IIaCHOTO TTOBEACHUS TP padOTEe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX, YTPOKAIOIINX 3JI0POBBIO U KU3HH
JIIOJICH;

CIIOCOOHOCTH MMPUMCHSATDH 3HAHUSA, I10JTyH4aCMBbIC ITPHU U3YUCHUU XUMUH, U pCHICHUS 3a/1a4, CBA3aHHBIX C Opr>KaIOH_Ieﬁ HpHpOﬂHOﬁ cpezloﬁ,
IOBBIIICHWS YPOBHA 9KOJIOTHYCCKON KYJIbTYPbI,0CO3HAHUA r100aJILHOTO XapakTepa 3KOJIOTHYCCKUX HpO6JIeM n HYTCﬁ HX pCHICHUA
IIoCpCACTBOM MCTOJ0B XMHUU;

OKOJIOT'MYCCKOro MbIIIJICHU, YMCHUS PYKOBOJCTBOBATLCA UM B HOBH&B&TGHBHOﬁ, KOMMyHHKaTHBHOﬁ n COHHaHLHOﬁ IIPaKTHUKE.

MeranpeamMeTHbIE PE3yIbTaThI

B cocraBe MeranpeIMeTHBIX pe3yIbTaTOB BbIIEISAIOT 3HaUMMBbIE 1711 GOPMUPOBAHUS MUPOBO33PEHUS 001IIeHAyYHbIE TIOHATHS (3aKOH, TEOPHUSI,
MPUHIMI, TUIIOTE3a, (GaKT, CUCTEMA, NIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPBIE UCIIOIb3YIOTCS B €CTECTBEHHOHAYUHBIX YUE€OHBIX IPEeIMeTax U
MO3BOJISIIOT HA OCHOBE 3HAaHUH U3 ATUX NPEIMETOB (POPMHUPOBATH MPECTABICHUE O LIEJIOCTHOW HAyYHOU KapTUHE MHpA, U YHUBEpCaIbHbIe yueOHbIE
neicTBus (Mo3HaBaTelbHble, KOMMYHUKAaTUBHbIE, PETYISTUBHBIE), KOTOpbIE 00ecTeunBa0T (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILECTBIICHHUIO YU€OHOH 1A TEIbHOCTH.

MeTaHpeJIMeTHBIe PE3YIbTATBI OCBOCHUSA o6pa303aTenLH0171 IporpaMmsal IO XUMHUHU OTpaXarOT OBJIAJACHUC YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU
HCﬁCTBHﬂMH, B TOM YHCIJIC:

bazoevimu nozuueckumu oeticmeuamu

1.

YMCHHUEM HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUSA IMTPHU OCBOCHUHA 3HAHHI: PaCKpBIBATE CMBICII XUMHYCCKUX MMOHSATHH (BI)I)IeJ'ISITI) nux
XAapPaKTCPHBIC ITPU3HAKHN, YCTAHABJIMBATH B3aUMOCBA3b C JPYTr'UMU HOHSITI/ISIMI/I), HCIIOJb30BaTh MMOHATHA IJIA 00BSICHEHHS OTACIBHBIX (I)aKTOB )51
HBHCHHﬁ; BBI6I/IpaTL OCHOBAHUA U KPUTCPUU IJIA I(J'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX BCIICCTB U XUMHUYCCKHUX peaKL{Hﬁ; YCTaHAaBJIMBAThb ITPUYIUHHO-



CJICACTBCHHBIC CBA3U MEKIY 00BeKTaMu HU3YUCHUA,; CTPOUTH JJOTMYCCKUE PACCYKIACHUSA (I/IH,HYKTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I); JA€J1aTh
BBIBOAbI U 3aKJIFOYCHHA,

YMEHHEM MPUMEHSTH B MpoIiecce MO3HAHUS CUMBOJINYECKHE (3HAKOBBIE) MOJIEIHU, UCIIOJIb3yeMbIe B XUMUU, IPE0OPa30BBIBATH HIHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICThHBIC TIPEICTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI AJIEMEHTA), XUMUYecKast popMylia ¥ ypaBHCHHE
XUMHUYECKOHN peaklMi — MPH PEIIeHUH y4eOHOMO3HABATENbHBIX 3a/1a4; C YUETOM 3TUX MOJIENIbHBIX IPE/ICTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU N3YyYAEMbIX 00bEKTOB — XUMUYECKUX BEIECTB U XUMUYECKUX PEAKIUN;

ba3zoevimu uccneooseamenvckumu oeiucmeuamu

1.

YMCHHEM UCITIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC HHCTPYMCHTA ITO3HAHUS, 4 TAKKE B KAUCCTBC OCHOBbBI AJIA q)OpMI/IpOBaHI/IH
THIIOTE3ELI 110 MMPOBCPKE MPABHUIIbHOCTU BBICKA3bIBACMBIX Cy)KI[GHI/If/'I;

MPUOOPETEHHUE OIBITA IO IIAHUPOBAHUIO, OPTAHU3AIMH U TIPOBEJACHUIO YICHHUSCKUX KCTICPUMEHTOB: YMEHUE HAOIIOAATh 32 X0 JIOM
polecca, CaMOCTOSATEIHLHO TPOrHO3UPOBATh €T0 Pe3yabTaT, (popMynrpoBaTh 0OOOIIEHHS U BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO OMbITA,
MCCIIIOBAHMSI, COCTABIIATH OTYET O MPOACTAaHHOM padoTe;

Pabomoiui c unghopmayueit

1.

YMEHHUEM BbIOUpATh, aHAJTM3UPOBATh U MHTEPIIPETUPOBATh UH (POPMALIMIO Pa3IMYHBIX BUJOB U (JOPM MPEICTABICHUS, TIOTYYaEMYI0 U3 Pa3HbIX
HCTOYHUKOB (HAYYHOIOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO COJIEP KaHUsI, CIIPaBOYHbIE TTOcOOUsI, pecypchl IHTepHeTa);

YMCHHUEM IIPUMCHATDH PA3JIMYIHBbIC MCTOABI U 3aIIPOCHI ITPU IO UCKE U 0T60pe I/IH(1)OpMaI_II/II/I " COOTBCTCTBYHOIIUX NAHHBIX, HGO6XOI[I/IMLIX JJIA
BBITIOJTHCHU A y‘~I€6HI:vIX 1 MIO3HABATCIIbHBIX 3aJa4 onpez[enéHHoro THIIA, HpI/IO6p€T€HI/I€ OIIEITA B 00JIACTU KCIIOJIL30BaHUS I/IH(i)OpMaIII/IOHHO'
KOMMYHHKATHUBHBIX TGXHOHOFHP’I, OBJIaACHUC Ky1'ILTypOfI AKTUBHOTO HUCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,

YMEHHUEM HCIOJIb30BaTh U aHATM3UPOBATH B Ipoliecce yUeOHOM U UCCe10BaTEeIbCKON AEATENbHOCTH HHPOPMALIMIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOT0 X0341iCTBA U TPAHCIIOPTa Ha COCTOSTHUE OKPY KAIOLIEH MPUPOJHON Cpebl;

Ynueepcaﬂbubmu KOMMYHUKAMUGHbBIMU oelicmeuamu

1.

YMCHHEM 3a/1aBaTb BOIIPOCHL (B X0J4€ auajiora W/ WITH I[I/ICKyCCI/II/I) 110 CyHICCTBY 06cy>KI[aeM0171 TCMBI, (I)OpMy.TII/IpOBaTL CBOM NPCHJIOKCHUA
OTHOCHUTCIIBHO BBIITOJTHCHHUA HpG}IJIO)KeHHOI)’I 3aJa4u,

pUOOpETEeHUE ONbITa MPE3EHTALMH PE3YIbTATOB BHIIOJIHEHUSI XUMHUUECKOT0 IKCIIEpUMEHTA (JJaOOpaTOPHOTO OIBITA, TAa00PaTOpHON PabOTHI MO
WCCIIETOBAaHHUIO CBOMCTB BELIECTB, yI€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMU MO3HABATEILHOM U UCCIIEIOBATEIBCKOM 1E€ATEIbHOCTH MPU PEIICHNH BOSHUKAIOIINX
po0GJsieM Ha OCHOBE Y4€Ta 0OIIMX UHTEPECOB U COIIACOBAHUS MO3ULMIA (00CyXIeHUsI, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI» U Jp.);



Ynuueepcanonvimu pecynamuenvimu oeiicmeuamu

1.

2.

YMEHHUEM CaMOCTOSTEIBHO OMPEEIATh LETH ASSATeIbHOCTH, INIAHUPOBATh, OCYLIECTBIISAThH, KOHTPOJIUPOBATH U MPU HEOOXOIMMOCTH
KOPPEKTHPOBAThH CBOIO JESTEIbHOCTb, BEIOUpPATh HanOosee 3PPEKTUBHBIE CIIOCOOBI pellIeHHs yUeOHbIX U [I03HABATEIbHBIX 33/ad,
KOPPEKTUPOBATh MPEAJI0KEHHBIM aITOPUTM ACHCTBUNA IPU BBIIOJHEHUH 33/1aHUN C YUETOM IOJyUEHUSI HOBBIX 3HAHUM 00 N3y4aeMbIX
00BEKTaxX — BELIECTBAX U PeaKLUsX;

YMEHHUEM HCII0JIB30BAaTh U aHAJIUM3UPOBATh KOHTCKCTEI, IIpEAIaracMhbI€ B YCIIOBUU SaﬂaHHﬁ.

[IpenmeTtHbIe pe3ynbTaThI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOCHHIO 0053aTeIbHOTO CO/IEPKaHUs, YCTAHOBIEHHOTO JIaHHOM MPUMEPHOI paboyei mporpaMMmo,
BBIJICTISIIOT: OCBOCHHBIC O0YJAIOIIMMHUCS HAyYHBIC 3HAHUS, YMEHHUS U CTIOCOOBI JICUCTBHMA, CICITU(PUICCKHIE JUTSI PEAMET HOM 00J1acTH «XUMUS», BUJIBI
NEeSTeNIbHOCTH T10 MOJTYYSHHIO HOBOTO 3HAHUS, €T0 UHTEPIPETAIIH, TPEO0OPa30BaAHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHTYAIIHIX.

Hpe,[[MeTHbIe PE3YyIbTaThl HPCACTABJICHBI 110 I'OAaM o6yquI/151 " OTpaXKaroT C(i)OpMI/IpOBaHHOCTL y 06yqafonmxc;1 CIICAYIOInX YMCHHﬁZ

8 KIIACC

1.

Ppackpuléams CMBICI OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI 2JIEMEHT, IPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH,
BaJICHTHOCTb, OTHOCHUTENbHASL aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBas JOJIs1 XUMHUECKOTO
3JIEMEHTA, MOJIIPHBIN 00bEM, OKCH, KUCII0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peaKIys,
TEII0BOM (P EKT peaknu, KacCU(pUKaIUs PeaKkIii, XUMHUECKas CBSA3b, paCTBOP, MAcCOBasi A0 BEIIECTBA B PACTBOPE;

UNTIOCMPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XUMMUYECKUX MOHATHH (CM . 11 . 1) 1 IPUMEHATH 3TH MOHATHUS MPU ONMUCAHUY BEILIECTB U MX
IIPEBPAILCHHUI;

UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJIEHUS (DOPMYII BEILIECTB M YPABHEHUM XUMHUUECKHUX PEaKIIHii;

onpeodenams BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX; CTETIEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCTUHEHUSX;
MIPUHA/IIEKHOCTD BEILIECTB K ONPeAeIEHHOMY KJaccy COeUHEHHH 1o popMyiiaM; BUJ XUMUYECKON CBSA3H (KOBaJCHTHAsI U HOHHAS) B
HEOPraHUYECKUX COCAUHECHUSAX;

packpuvleams cmbica nepuoandeckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE MIEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B IEPUOINYECKON crcTeMe; 3aKOHOB COXPaHEHUS! MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HUs, 3aKOHA ABOTaJpO; ONUCHIBAMb U XAPAKMePU308ams TAOINIHYIO (OPMY MEPHOIUUECKON CUCTEMbI XMMUYECKUX
AJIEMEHTOB: pa3iINyaTh MOHATUA «TJIaBHAs noArpynna (Arpynmna)» u «rodounas noarpynna (brpymnmna)y, masnsie u 6osbiIne

NEPUOJIbl; coomHocums 0003Ha4eHUs1, KOTOpble uMeroTces B Tabnuue «llepuonndeckas cucrema xumuueckux neMeHToB J[. Y. Menneneesa» ¢



YHCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U 3aps[ s/ipa, 00I1ee YUCIIO JIEKTPOHOB U pacIipeelieHue
UX T10 3JIEKTPOHHBIM CIIOSIM);

6. knaccuguyuposams XUMUYIECKUE FIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMHUYECKHE PEaKINH (110 YUCITy ¥ COCTaBy y4aCTBYIOIINX B
peaKIy BEIIECTB, 10 TEIUIOBOMY 3P (HeKTy);

1. xapaxkmepuzosamsv (Onucviéams) 00IIME XUMUUYECKNE CBOMCTBA BELIECTB Pa3IMYHbIX KJIACCOB, IOATBEPAK/1asl OIMCAHUE IIPUME paMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

8. npocro3upoeantb CBOMCTBA BEIIECCTB B 3aBUCUMOCTH OT UX KAa4CCTBCHHOI'O COCTaBa; BOBMOXXHOCTHU MMPOTCKAHUA XUMHUYCCKUX IIPEC BpaHIGHI/If/i B
Pa3JIMIHBIX YCIIOBUAX;

9. ewiuuCHAMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JI0JIF0O XMMUYECKOI'0 3JIEMEHTA 110 (opmyIie
COEJIMHEHMS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBO JUTh PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

10. npumensms OCHOBHBIC OIICpaliiu MBICITUTEILHON ACATCIIbHOCTH — aHaJIn3 U CUHTE3, CPABHCHUC, 0606H_[CHI/IC, CHUCTCMATHU3alluLo,
KJIaCCI/I(l)I/IKaIII/IIO, BBIABJICHUC MMPUYHUHHOCICACTBCHHBIX CBsI3CH — JJI1 U3YUCHU A CBOICTB B€IICCTB U XUMHNYCCKHNX peaKuHﬁ; €CTCCTBCHHO-
HAaYYHbIC METOAbI ITO3HAHUS — Ha6J'IIOI[eHI/IC, HU3MCPCHUEC, MOACIINPOBAHHUC, SKCIICPUMCHT (peaanblﬁ u MBICHGHHLIﬁ);

11. credosamsb npaBUIIaM MOJIB30BAHHS XUMUYECKOHN MOCYION M Ta00OpPaTOPHBIM 000PYAOBaHNEM, a TAKKe MpaBHIaM OOpAIlleHHs C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIIUSMH TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XMMHUYECKUX OIMBITOB TI0 MOJYYCHUIO B COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Botopoia  KMCIOpo/1a), IPUTOTOBICHHIO PACTBOPOB € ONMPEAETIEHHON MacCOBOM JI0JIEH pacTBOPEHHOTO BENIECTBA; TNIAHMPOBATH U IIPOBOIUTH
XMMHUYECKHE IKCTIEPUMEHTBI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIIOT C MOMOIIBI0 HHAUKATOPOB (JTakMyc, peHoI(TanenH,
METHJIOpaHXK U Jp.).

9 KJIACC
1. packpwvieams cmbici OCHOBHBIX XMMUYECKHUX MOHATHHA: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTD, AIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl PEaKIHsl, XUMAYECKasl CBSI3b, TEINIOBOM
3 PEKT peakuu, MoJIb, MOJISIPHBIM 00BEM, PacTBOP; IEKTPOJIUTHI, HEINEKTPOIHUTHI, HJIEKTPOIUTHUECKAs TUCCOLUAIIHS, PEAKIIUU HOHHOTO
oOMeHa, 0OpaTuMble U HEOOPATUMBbIE PEaKLIUU, OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAaHOBJICHHE, AJUIOTPOIHUs, aM(POTEepHOCTh, XUMHUYECKast CBSA3b (KOBaJICHTHAs, HOHHASI, METAJUINUeCKasi), KpUCTAJUINYecKas peneTka,
KOPpO3Hs METAJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOU peakIuy, npeaenbHo gomyctumast ko nentpauus (ITIK);

2. unIOCmMpupo6ams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. I1.1) ¥ MPUMEHATH 3TH MOHATHS IIPU ONUCAHUU BEIIECTB U UX
MIPEBPAILECHHI;



10.

11.

12.

13.

ucnoavzosams XUMHUYCCKYIO CUMBOJIMKY JJIs1 COCTaBJICHUA (bOpMy.]'I BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHHﬁ;

onpeodenams BAICHTHOCTb U CTETIEHb OKUCIICHUS! XUMHUECKUX AJIEMEHTOB B COCTMHEHHSAX PA3IMYHOIO COCTAaBa; MPUHAIIE)KHOCTD BELIECTB K
ornpeAenéHHOMY KJaccy COSAMHEHHH 1o popMysaM; B XUMUYECKON CBS3H (KOBaJICHTHAsA, HOHHAs, METAJUIMUECKasi) B HEOPIraHUYECKUX
COEAMHEHUSX; 3apsi/l MOHA 110 XUMHUECKOH (hopMyJie; XapakTep Cpe/ibl B BOOHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUH, TUTT
KPUCTAJUIMYECKOMN pEeIETKH KOHKPETHOTO BEIIECTBA;

packpwvleams cmbica iepuoandeckoro 3akona J[. 1. MenneneeBa u 1eMOHCTpUPOBATDH €r0O

MIOHUMAHHKE: ONUCHIBAMb U XAPAKMePU306ams TaOIMIHYI0 (HOPMY NEPUOINIECKON CHCTEMbBI XUMHUECKUX DJIEMEHTOB: pa3InyaTh MOHITUS
«rnaBHas noArpymnmna (Arpyimmna)» u «mmobounas noarpynna (bpymnmna)», maneie u 60JbIINE IEPUOIBL; COOMHOCUMb 0003HAUYCHUS, KOTOPBIE
HMMEIOTCS B IEPUOIUYECKON TaOJIHIIE, C YUCIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3apsll sapa,
o0111ee YMCIIo 3JIEKTPOHOB U PACIPEICICHNE UX 110 3JIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IIHNE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3JIEMEHTOB M X COCAMHEHUH B IIpe/ieNiaX MaJIbIX MEPUOJO0B U IIIaBHBIX MOATPYIIN ¢ YIETOM CTPOCHHS UX aTOMOB;

Kaaccupuyupoeams XAMUYECKHE IEMEHThI; HEOPIraHWYECKHE BEIeCTBAa; XUMHUECKUE peakIiy (110 YUCIY M COCTAaBY y4acTBYIOLIUX B
peaKIMy BEHIECTB, 10 TEIUIOBOMY (P (EeKTy, IO U3MEHEHHIO CTETIEHEH OKMUCIICHUS! XUMHUYECKUX IIEMEHTOB);

xapakmepuszoeanib (OHMCbIGCZWlb) 06IIII/I€ XHUMHYSCKHE CBOMCTBA BEIICCTB PAa3JIMYHBIX KJIACCOB, IIOATBCPIKAAA OIIMCAHNEC ITPUME PaMU
MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX 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, MOATBCPIKAAONUX CYIIICCTBOBAHUC TeHETUYECKOM CBS3U MCXK Y BCHICCTBAMU PA3JINYIHBIX KJIACCOB;

packpvieamsb CYIHOCTb OKUCIIUTCIIbHOBOCCTAHOBUTCIIbHBIX peaxunﬁ OoCpeACTBOM COCTABJICHHUS 3JICKTPOHHOT'O OaaHca 3TUX peaKHHfI;

NPOCHO3UPOBaAMb CBONCTBA BEIIIECTB B 3aBUCUMOCTH OT X CTPOCHHMS; BOZMOXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUHN B Pa3TUIHBIX
YCIIOBHUSIX;

6blYUC/IANb OTHOCUTCIIBHYIO MOJICKYJIAPHYO U MOJIAPHYIO MACChI BEHICCTB; MACCOBYIO OO XUMUYCCKOT'O 3JICMCHTA IO (bOp MylJie
COCAUHCHMA,; MAaCCOBYIO TOJIIO BEIICCTBA B paCTBOPEC; ITPOBOANUTH paC‘—IéTBI 10 YPaBHCHHUIO XHUMHYISCKOM PCaKunun;

c1edosamy TpaBUIIaM TMOJIb30BAHUS XUMHYECKOH MOCYI0i 1 1ab0paTOpHBIM 000pyIOBaHUEM, a TAKXkKe MpaBUiIaM O0OpaIleHHs ¢ BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIIMSMH TI0 BBITOJTHEHHUIO Ja0OPATOPHBIX XUMHUYECKHUX OTIBITOB IO TIOJYUYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

npo8ooUMsb PEAKIIUY, MOATBEPKIAIOININE KAYECTBEHHBIN CO CTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPU OpPOMHUI, HOTU],
kapOoHaT, gocdar, cunukar, cyiabhaT, THAPOKCUINOHBI, KATHOHBI aMMOHHS ¥ MOHBI H3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPTaHMUECKUX BEIIECTB;



14. npumernsms OCHOBHBIE OTIEPAIIMHN MBICIIUTEIBHON AESITETbHOCTH — aHAJINU3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3AalIHIO, BBISIBJICHHE
MPUYUHHOCIIECTBEHHBIX CBSI3€M — JIJIsl U3y4YEHUsI CBOMCTB BEILIECTB M XUMUUYECKHUX PEAKIIM; €CTECTBEHHOHAYUYHbIE METO/IbI TO3HAHUS —
Ha0Jt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).

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

HavaabHble NOHATHA U 3AKOHbI XUMHH

Tena u BemiectBa. CBoiicTBa BemecTB. DTaJOHHBIE (DM3WYECKHE CBOWMCTBA BEIIECTB. MaTepHalibl U MaTepHalioBeqeHue. Poinb Xxumun B
’KHM3HU COBPEMEHHOTro obiecTBa. OTHOLIEHHE 00IIeCTBA K XUMUM: XeMobmins 1 xeMohoOus.

Mertonpl u3ydenust xumuu. Habnonenue. DxciepumenT. MonenupoBanue. Mozaenu MaTepuanbHble U 3HAKOBBIE WM CUMBOJIbHBIE.

I'a3bl. XKuakxoctu. TBEpable BemecTBa. B3aumHble mepexoibl MEXJy arperaTHbIMH COCTOSHHUSIMHM BEIECTBA: BO3TOHKa (CyOiaumanus) H
necyOnrManus, KOHASHcalus U UCTIapeHe, KpUCTAJIIN3alus U IJIaBJIeHHE.

dusnueckue sBiaeHus. YucThle BellecTBa U cMecu. ['oMOreHHble M rereporeHHble cmecH. CmecHu razoo0pasHble, KUAKHE U TBEPABIE.
CriocoObl pa3/iesieHns: CMeceil: meperoHka, Wik JUCTUILUISALUS, OTCTauBaHue, pUIbTPOBAHNE, KPUCTAJUIM3ALMS WM BbllIapuBaHue. Xpomarorpadusi.
ITpumeHeHue 3THUX cITOocOO0B B TaOOPaTOPHON MPAKTUKE, HAa IPOU3BOJCTBE U B OBITY.

XuMuyeckue 3JaeMEeHTbl. ATOMBI U MoJieKyidbl. lIpocTble M clokHble BellecTBa. AJUIOTPOIUS Ha mpuMepe Kuciaopoaa. OCHOBHbBIE
II0JIO’KEHHSL aTOMHO - MOJIEKYJISIpPHOTO yueHUs. MoHbl. BenjecTBa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haku (CHMBOJBI) XMMHUYECKUX 3JeMeHTOB. MH(popMmaius, KOTOPYHO HECYT 3HaKM XHUMHUYECKHUX 3JIEMEHTOB. ODTHMOJIOTMs Ha3BaHUI
HEKOTOPbIX XUMHUYECKHX »dJeMeHTOB. llepmoguueckas Ttabmuma xuMmudeckux osneMmeHToB J[. M. MenneneeBa: KOPOTKONEPUOIHBIA U
JUTMHHOTIEpUOAHBIN BapuaHThl. [lepruoas! u rpynmnel. ['naBHas u noGounas noarpynmnsl, wind A- u b-rpynmnsl. OTHOCHTENbHASE AaTOMHAS Macca.

Xumnueckue Gopmynsl. Manekcsl n xkodddunuentsl. OTHOCUTENbHAsS MOJEKYIsIpHas Macca. MaccoBast OISl XMMHUYECKOTO 3JIEMEHTa B
coequHeHnu. Mudopmaiiys, KOTopyro HeCyT XuMU4ecKre GopmyIibl.

BanentHocts. CTpyKTypHBIE (OpMYJBl. XUMHUYECKHE 3JIEMEHTHI C MOCTOSHHOM M TEepEeMEHHOH BaJIeHTHOCTHbIO. BbIBOA (hopMyIbl
COEMHEHMS MO BajleHTHOCTU. Onpe/esienne BaAIGHTHOCTH XMMHUYECKOro 3JieMeHTa 1o gopmyie BemectBa. CocTaBieHue Ha3BaHUN COEAMHEHUH,
COCTOSIIIMX U3 ABYX XUMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

XHWMHUYECKUE peaknnH. PeareHTsl W NpoAyKThl peakiuu. [Ipu3HAKM XUMHUYECKHX pEeakIMil. YCIOBHS MX NPOTEKAHUS W IMPEKpPaLCHUS.
Peakuuu ropenus. DK30TEpPMUYECKUE U SHAOTEPMUUECKHUE PEAKIIMH.



3aKOoH COXpaHEHMsI Macchl BellecTB. XuUMUYeckue ypaBHeHHs. COCTaBleHHE XMMHUYECKUX ypaBHeHUH. MHQopmalus, KOTOpyr HeEcET
XUMHUYECKOE YPaBHEHHE.
Krnaccudukanus XUMAYECKUX PEaKIUil 10 COCTaBy U YHUCIY PEareHTOB M MPOIYKTOB. THUIIBI XUMUYECKHX peakuuii. Peakium coenvHenus,
pasnoxeHusi, 3amenieHus 1 ooMena. Karanuszaropsl u katamus.
IIpakTnyeckne padoThl
1. 3HAKOMCTBO C JIabopaTOpHBIM 000pyHoBaHueM. [IpaBuiia TeXHUKH OE30MACHOCTH MPHU padOTe B KAOMHETE XMMHUH.
2. AHanu3 NOYBHI
Bazkneiilue npejacTaBuTe I HeOPraHuvdecknx BeulecTs. KosimyecTBeHHbIE OTHOILLIEHHSI B XUMHUU
Cocras Bo3ayxa. [Tonstre 06 00EMHOI 0716 KOMIIOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3ayxa. Pacuér o0bEMa KOMIIOHEHTa
ra3oBOM CMECH 110 €ro 00bEMHOI 10J1¢ M HA00OPOT.
Kucnopon. O3o0m. [Tonydenue kucinopona. CoOupanue u pacro3HaBaHue KUCI0opoaa. XUMUYECKUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C
MeTaJlJlaMH, HEMEeTaJlJIaMH U CJIOKHBIMU BelecTBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopojia B Ipupo/ie.
Oxkcunpl. O6pazoBanue Ha3BaHUN OKCHIOB 10 UX Gopmyrnam. CocraBieHue GopMysn OKCUIOB MO UX Ha3BaHUsIM. [IpencTaBuTenn OKCUIOB:
BOJIa M YTJICKUCIIBIN Ta3, HEerameéHast U3BeCTh.
Bonopoa B npupoae. Pusnveckne 1 XMMHUYECKUE CBOMCTBA BOAOPO/A, €r0 MOJYyYEHNUE U TPUMEHEHUE.
Kucnotsl, ux coctaB u kinaccupukanus. Maaukatopsr. Tabmuma pactBopumoctr. CosiHast U CEpHAS KUCIOTHI, X CBOMCTBA U
MIPUMEHEHUE.
Conu, ux coctaB 1 Ha3BaHMs. PacTtBopuMocTs coneil B Boze. [IpencraButenu coneit: XJopu HaTpusi, kapOoHaT HaTpus, pocdar KaabLus.
[TocTostnHas ABoraapo. Konmnuectso Bemectsa. Monb. Monsipaas macca. KpaTHble e1MHULIBI U3MEPEHUS KOJIMYECTBA BEIECTBA —
MUJUTEMOJTb U KHJIOMOJIb, MAJUTUMOJISIPHAS U KHJIOMOJISIPHAsI MacChl BEIECTBA.
PacuéTel ¢ nCronb30BaHUEM MOHATHHN «KOJIMYECTBO BEILIECTBAY, «MOJISIPHAS MACCay, «IIOCTOSTHHAsE ABOTaapo».
3akoH ABorajipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTh OJIHOTO Ta3a Mo JIPyroMy.
KpaTHble e1MHUIIBI H3MEPEHUS — MUJUTUMOIIIPHBIA U KUJIOMOIISIPHBIA 00BEMBI Ta3000pa3HbBIX BEIIECTB.
Pacuérel ¢ ucnonb3oBaHWEM TIOHATHH «KOJHMYECTBO BEIIECTBA», «MOJIIPHAs MAacca», «MOJIAPHBIH OO0BEM Ta30B», «IOCTOSHHAs
ABoraapoy.
Pacuérhl ¢ ncnosib30BaHNEM MOHITHH «KOJMYECTBO BEHIECTBAY, «MOJIIPHAS MAccay, «MOJISIPHBIM 00bEM Ia30B», «4UCIIO ABOTaAPOY».
I'unpocdepa. KpyroBopoT Boasl B mpupoae. Pusndeckre 1 XMMHUUECKHUE CBOMCTBA BOJIbI: B3aUMOJIEHCTBUE C OKCUIAMH.
OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHMM B Boje. VMI3MeHEHHE OKpacKu HWHJMKATOpOB B IenouHoi cpene. [lpencraBurenu
IEJI0YEH: THAPOKCUIBI HATPHS, KAJIUS U KAJIBITHS.
PactBopurens u pactBopéHHoe BemiecTBo. PactBopel. PactBopenue. ['maparsl. MaccoBas 1075 pacTBOPEHHOIO BeHIECTBA. Pacyérsl,
CBSI3aHHBIE C UCITOJIb30BAHUEM MOHITHSI «MaccoBast OJIsl PACTBOPEHHOTO BEIIECTBAY.

JlaGopaTopHbIe ONBITHI



1.IToMmyTHEHHE U3BECTKOBOM BOJIBI IIPH MPOIYCKAHUH YTIEKHUCIIOTO Ta3a
2.PacriozHaBaHue KUCIOT MHAUKATOPAMH.
3.M3MeHeHne OKpacK MHIUKATOPOB B IIEIOYHOM Ccpeie.
4.03HaKoOMJIEHUE C IpernapaTaMHi JOMAIHEH WM IIKOJIbHOW alTeYKd — PacTBOpaMM IMEPOKCHJA BOJIOPOJA, CIMPTOBOW HACTOMKH
MOJIa ¥ HAIIATBIPHOT'O CIIUPTA.
IIpakTuyeckune padoTsl
3.[Tonyuyenue, cobupanue U pacro3HaBaHUE KUCIOPOIa.
4.1IpuroToBiIeHHE PACTBOPOB COJIEN C X 3aJaHHON MacCOBOM J0JIEH.
OcHOBHBIE KJIACChI HeOPraHUYecKuX coequHennii O000IeHNE CBeIcHUH 00 OKCHIaX, UX KIacCH(DHUKAIMN, HAa3BaHUAX H
cBoiicTBax. CiocoObl MOTY4EHUS] OKCHJIOB.
OcHoBaHUsI, MX KJIacCU(pUKAIUs, HA3BaHUS U CBOMCTBA. B3auMoeicTBUE ¢ KUCIIOTaMH, KUCIOTHBIMU OKCHJIAaMH M COJIIMH. Pa3noxkeHue
HEpacTBOPUMBIX OCHOBaHUN. CTIOCOOBI IOJYYEHHUsI OCHOBAHUH.
Kucnorel, ux xnaccudukanus u Ha3BaHusa. OOmMe XMMHYECKHE CBOWCTBA KHCIOT. B3auMoOACHCTBHE KHCIOT C MeETajUIaMH.
DIIEKTPOXUMUYSCKUI Pl HANIPSDKCHUH METaIIOB. B3anmoeiicTBre KUCIIOT ¢ OKCHIAMU METAJIJIOB.
BzaumopeiicTBe KHCJIOT C OCHOBaHUSIMU — peakius HeuTpanuzanuu. B3aumonueicTBue KUCIOT ¢ COJISIMH. [Tonyuyenue
OECKUCITOPOTHBIX
U KHCIIOPOJCOAEPHKAIINX KUCIOT.
Conu, ux kiaccudukanus u cBoiicTBa. B3anmoencTere comeit ¢ MetaaiaMu, 0COOEHHOCTH 3TUX peakinii. B3aumoeicTBue conei ¢
COJISIMM.
I'eneTnueckue psapl MeTamuia 1 HeMeTaiia. [ eHeTndeckas CBsI3b MEXY KJIacCaMu HEOPTaHMYECKHX BEIIECTB.
JlabopaTopHble ONBITHI
5.B3aumMoeiicTBre OKCHIA KaJIbIUA C BOIOM.
6.[TomyTHEHUE U3BECTKOBOM BOJIBI.
7.Peakuusi HEUTpaIU3alnu.
8.B3aumoieiicTBHE KUCIOT C MeTaJlJIaMHu.
9.B3aumo1elicTBHE KUCIIOT C COJISIMH.
10.0O3HaKOMIICHHE C KOJUICKITUEH COJICH.
11..B3aumoielicTBUE COJIEH C COJISIMH.
IIpakTuyeckue padoTbl
5.Pemienne skcriepuMeHTANBHBIX 33/1a4.
Iepuoauveckuii 3akon u [lepunoanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeJieeBa 4 CTPOECHHE aTOMa



EcTecTBeHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB: IIEJIOYHbIE U IIETOYHO3EMENbHBIE METaJlIbl, FaJIOTeHbl, HHEPTHBIE (OJIaropoHbIC)
ra3el. AMpoTepHOCTh. AM(DOTEPHBIE OKCUIBI U THIPOKCH IBI. KOMITIIEKCHBIE COMH.
Ortkpeitue . . MenaeneesbiM [leproanueckoro 3akoHa U co3ganue uM [lepuoauyeckoil CUCTEMbl XUMHUUYECKUX JIEMEHTOB.
AToMBI Kak ¢opMa CYIIECTBOBAHHUS XMUMHUYECKHX 3JeMeHTOB. OCHOBHBIC CBEJCHHUS O CTPOCHHMHM aTOMOB. J[oKa3zaTenbCcTBa CIOXKHOCTH
ctpoenus aromoB. OnbIThl Pezepdopaa. [Inanerapnas Moaenb cTpoeHUs aToMa.
CocTtaB aTOMHBIX s€p: NPOTOHBI, HEHUTpoHBl. OTHOCUTENIbHAs aTOMHasg Macca. B3auMOCBSI3b NOHSTUH «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAsl aTOMHAsi Maccay.
Muxkpomup. OnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpOBHEH aTroMoB xuMmuueckux 3jieMeHToB NeNe 1-20. [lonsite o 3aBeplIeHHOM
3JIEKTPOHHOM YpPOBHE.
N3otomnbr. ®usnyeckuii cMmpica cumBoianku [lepuoandeckoit cuctemsl. CoBpemenHast popmynupoBka Ilepuoauyeckoro 3akona. M3menenust
CBOWCTB 3JIEMEHTOB B IIEPUOAAX U IPYIIaxX, Kak QYHKIHS CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTHUKa 3JIEMEHTA-METAIJIA U AJIEMEHTa-HEMETAJIA 10 UX MOJokKeHUI0 B [lepuoanyueckoit cucreme Xxumuyeckux snementos 1. U.
Menneneena.

JdeMoHcTpauuu
. Paznuynbie popMbl TAOIUIl IEPUOAUUECKOIN CUCTEMBI.
e MogenupoBanue noctpoenus [lepuognueckoii cucremsl 1. 1. Menaeneena.
. Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
. Mopenu aToMOB 37IeMeHTOB 1—3-T0 Iepro10B

XuMnueckas cBsi3b. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUT

HonHnas xumuueckas cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METANIOB U HEMeTaJu1oB. CxeMbl 00pa30BaHMs MOHHOW CBSI3U Uil OMHAPHBIX
coequHeHni. loHHbIe KpUCTAJUIMUECKHE PEIIETKN M (PU3NYECKHE CBOMCTBA BEIIECTB C 3TUM TUIIOM pemérok. [lonarue o popmynbHON eaunHuie
BEILECTBA.

KoBanentHass xumuueckas CBsI3b. OJEKTPOHHbIE U CTPYKTypHbIe (opMmyibl. KoBajgeHTHas HemossipHass cBsi3b. CxeMbl 00pa3oBaHUS
KOBQJIEHTHOM CBSA3M JJIs1 OMHAPHBIX COeAMHEHHH. MONeKyIspHble U aTOMHbIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C ATUM THUIIOM
pEUIETOK.

DNeKTpOOTpULATENIbHOCTh. PN snexkTpooTpunatenbHocTH. KoBaneHTHast mosisspHas Xxumudeckas cBsizb. Jumonb. Cxembl o0Opa3oBaHUs
KOBQJIEHTHOHN TOJISIPHON CBSA3M JUIsi OMHApHBIX coelMHEHHNA. MoJeKyIspHble U aTOMHbIE KPUCTALIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C ITHUM
TUIIOM PEIIETOK.

Mertannnueckas XUMUYECKash CBA3b M METAJNIMYECKasl Kpucrajindeckas pemeérka. CBoHCTBa BEIIECTB C 3TUM THUIIOM pem€Tok. EnnHas
MIPUPOJA XUMUYECKUX CBSI3EH.

Crenenb okucieHus. CpaBHEHHE CTENICHM OKHMCJICHUS M BaleHTHOCTH. [IpaBumiia pacuéra cTeneHeil oKUcIeHus o popMysiaM XUMHUYECKUX
COCIUHCHHM.



OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PEaKIuu. OnpeneneHI/Ie CTEIICHEH OKHCIICHUSA JJI1 3JIEMEHTOB, 06p33y1-0H_II/IX BCIIECTBA pPa3HBIX
KjaccoB. Peakuuyu HOHHOIO oOMEHAa M OKHCIMTEIbHO-BOCCTAHOBUTCIBHBIC pC€aKuuu. Oxucimurenp u BOCCTAHOBHUTCIIb, OKHCJICHUE H
BoccraHoBjeHue. CocTaBiieHHUE ypaBHeHI/Iﬁ OKHCIHMTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MECTOJOM 3JICKTPOHHOI'O OaaHca.

JleMoHCTpanuu
. Buneo ¢hparmenTs! u cinaiiapl « loHHasS XMMUYECKast CBS3b ».
o Komnnekius BemecTB ¢ HOHHOM XMMHYSCKOM CBA3BIO.
. Mojenu MOHHBIX KPUCTAUIMYECKUX PEIIETOK.
. BuneodparmenTs! u cnaiapl «KoBaleHTHAIXUMHYECKAsS CBS3bY.
. Kosnnekius BeniecTs MOJEKYJISIPHOTO 1 aTOMHOI'O CTPOEHUS.
. Mojenu MOJIEKYISIPHBIX U aTOMHBIX KPUCTAUIMYECKUX PEIIETOK.
. BuneodparmenTs! u ciaiapl «MeTamndecKas XUMAYECKast CBS3hY.
. Konneknus «MeTaaibl U CILJIaBED.
. B3auMopeiicTBre ITMHKA ¢ CEPOH, COSTHOM KUCI0TOH, Xaopuaom meau (II).
. ['openne marnus.

. B3aumoneiicTBre XJIOPHOM ¥ CEPOBOAOPOAHOM BOIBI.
JlaGopaTopHble ONbITHI
N3rotoBnenune Moaenu, WIUTFOCTPUPYIOIIEH CBOWCTBA METAIUTHUECKOMN CBS3H
Copaeprxanue nporpaMmbl
Xumus 9 kjaace
(66 uacos, 2 yaca B HeJeJII0)
IToBTOpeHue u 00001eHHE CBEEHNI MO Kypcy 8 kiacca

bunapurie coenunenns. OKCUIBI coeo0pa3yrolme u Hecosieoopaszyromiue. [ uapokcuapl: ocHOBaHus, aM(poTepHbIe, KUCIOThL. Cpennue,
KHCITbIE, OCHOBHBIE COJIU.

O06o001IeHre CBEACHH 0 XUMUYIECKUX peakiusaX. Kitaccupukanus XHMHYECKAX PEaKIUi 10 Pa3IMIHbIM OCHOBAHHSIM: COCTABY U YHCITY
pearupyomux 1 00pa3yronuxcs BeecTs, TeIoBoMy 3G (heKTy, HanpaBIeHUIO, H3MEHEHHIO CTETIEHEH OKUCIIEHUS YIEMEHTOB, 00pa3yIoIINX
pearupyromie BenecTna, (haze, HCIoJIb30BaHUIO KaTaln3aTopa.

[ToHsITHE O CKOPOCTH XHMHUYECKOH peakiinu. DaKkTOpsI, BIHSIONINE Ha CKOPOCTh XUMUYECKHUX PEAKIIHI: MPUPOa PEarupyromuX BEIIeCTB,
WX KOHIIGHTpAIIUs, TEMIIEpaTypa, IIoMaab COMPUKOCHOBEHUS, HATMUYKE KaTtanu3aTopa. Katamus.

JdemMoHcTpauuu
e O3HakoMIIeHHUE C KOJUICKIIMSIMH METaJIOB M HEMETAaJIIOB.
e O3HakoOMIIEHHUE C KOJUICKIHSIMH OKCHJIOB, KHCIIOT U COJICH.
e 3aBHCHUMOCTh CKOPOCTH XMMHUUYECKOM peakluy OT MPUPO/IbI PEarupyOIINX BEIIECTB.
e 3aBHCHMOCTH CKOPOCTH XHMHUYECKOM peakiiy OT KOHIIEHTPAIIUU PearupyIONIiX BEIeCTB.



e 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEaKIUy OT IIOIIAN
CONPUKOCHOBEHUS PEArupyroIINX BEIIECTB («KUTISIIUI CIION»).
e 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOM peakluu OT TEMIEPATyphl pearupyoiinux BEIIeCTB.
JlabopaTropHble ONBITHI

1. Peakuusi HeHTpaIu3aiuu.
2. PaznoxeHue mepoKcuaa BOAOPOIa C MOMOIIBIO KaTaaa3bl KapTodes

XuMHYECKHE PeaKIIMH B PACTBOPAX JIeKTPOJIUTOB

[TonsiTHe 00 AEKTPOIUTUYECKON JUCCOMMAITUN. DICKTPOJIUTHI M HEIJIEKTPOJIUTHI. MEXaHU3M JUCCOLMAIINH 3JISKTPOIMTOB C Pa3JIMYHBIM
xapakTepoM cBsizu. CTENeHb IEKTPOIUTHUECKOM nuccornanui. CHIIbHBIE U CJIa0bIe SJIEKTPOJIHUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUH JIEKTPOIMTHYCCKON auccormanuu. Kinaccudukanys HoHOB U UX CBOMCTBA. KHCIIOTBI, OCHOBaHUS U COJIH
KaK 2JICKTPOJIUThI. VX KiaccupuKaus U JUCCOIHAIH.

OO01me XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKH MHIUKATOPOB, B3aMMOJICHCTBHE C METaJNIaMU, OKCUJAMU M THIPOKCHIAMH
METAJIJIOB U COISIMH. MOJIEKYJISIpHBIC M HOHHBIC (TTOJIHBIC U COKPAIIEHHBIC) YPAaBHCHUS PEaKITM.
XUMUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEXY SJICKTPOJUTAMU 0 KOHIIA. Psii akTUBHOCTH METAJLJIOB.

OOmme XMMUYECKHE CBOMCTBA INEIOdYeli: B3aUMOJNECHCTBUE C KHCIOTAMM, OKCHIAMHM HEMETaIoB, coyiaMu. OOIme XUMHYECKHE
CBOMCTBA HEPACTBOPUMBIX OCHOBAHHUH: B3aUMOJIEUCTBUE C KUCIOTAMHU, PA3JIOKEHHUE TIPU HarpeBaHUU.

OO0mue XUMHUYECKHE CBOWCTBA CPEIHUX COJEi: B3aMMOJEHCTBHE C KHCIOTaMH, IeJI0o4YaMH, CONIIMU M MeTajulaMu. B3aunmopeiicTBue
KHUCJIBIX COJIEH CO IeJIOYaMHu.

['unponus, kak 0OMeHHOE B3aUMOJICHCTBUE coeil ¢ BOM0M. ['MaAponu3 comu CHILHOTO OCHOBAHMS U CIa0O0M KUCIOTHL. ['Maponus comnu
caboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHHUM, OKCHJIOB M COJIEH B CBETE TEOPUU IJIEKTPOJUTUYECKONM JUCCOLMAIMM M OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA.
JlaGopaTopHble ONBITHI.
3.M3MeHEeHHE OKpacKU MHIMKATOPOB B KHCIIOTHOM cpejie.
4 Peakiusi HEUTpaIU3aIly pacTBOpa METOYH Pa3TUIHBIMU KUCIOTaMH.
5. B3auMopelicTBre KUCIIOT ¢ METaJJIAMH.
6.KauecTBeHHas peakius Ha KapOOHAT-HOH.
7.KadyecTBeHHas1 peakiysi Ha XJOPHUJI - WK CYJIb(aT-uOHBI
8.M3MeHeHne OKpacku HHIMKATOPOB B IIEIOYHOM cpeie.
9.B3auMoieHiCTBHUE MIEIOYCH ¢ YTICKUCITBIM Ta30M.



IIpakTnyeckne padoThl
1. CBoiicTBa KUCJIOT, OCHOBaHUH, OKCUIOB U COJICH B CBETE TEOPUU AJIEKTPOJUTUUYECKON JUCCOLMAIIMN U OKUCIUTENIBHO -
BOCCTAHOBUTEIbHBIX PEAKLIUN
HeMeTa/uibl M UX cOeIMHEHUS

CrpoeHue aroMOB HeMETaUIOB M uX nonoxeHue B llepuogmueckoit cucreme. Psn snekrpoorpunartenbHocTd. Kpucraminueckue
PEIIETKH HEMETAJIJIOB — IMPOCTHIX BellecTB. AutoTponus u e€ npuunHbl. Ousndeckne cBoiicTBa HemeTawioB. OOIHe XUMUYECKHE CBOHCTBA
HEMETAJUIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

["asorensl, cTpoeHHE UX aTOMOB M MOJIEKYyJl. DU3NYECKME U XUMHYECKHE CBOMCTBA TajJOT€HOB. 3AKOHOMEPHOCTH M3MEHEHHS CBOMCTB
rajJjioreHoB B 3aBUCHUMOCTU OT UX mosioxkeHus B Ilepuonnueckoit cucreme. HaxoxaeHue rajloreHOB B MPUPOJIE U UX MOIy4YeHUE. 3HAUCHUE U
MIPUMEHEHUE TaJIOr€HOB.

["anoreHoBOOPOIBI M COOTBETCTBYIOIIME MM KHCIOTHI: IJIaBUKOBas, COJsHAs, OpOMOBOAOPOAHAs, MOAOBOAOPOJHAS. [ amoreHupsl.
KauecTBeHHbIC peakiy Ha rajJoreHu1-uoHbl. [I[puMeHnenrne coeIMHEHU TajJOreHOB U X OMOJIOTHYECKast POJib.

O6mmas xapaktepuctuka aneMeHToB VIA-rpynmnel. Cepa B npupoze u e€ rnoxydeHue. AIoTponHble MOAU(UKAIINK Cephl U UX CBOMCTBA.
XuMHYECKHEe CBONCTBA CEPhI U €€ MIPUMEHECHHE.

CepoBOJOpO/I: CTPOCHHE MOJIEKYNbI, (PU3MYECKHMEe W XUMHUYECKHME CBOWCTBA, MONydYeHHEe M 3HaueHue. CepoBOIOpOAHAS KHCIOTA.
Cynbduabpl 1 ux 3HaueHue. JIIOMHHODOPEI.

Okxkcup cepsl (IV), cepHucras kucnora, cyiabGuThl. KadyecTBeHHas peakiys Ha CylIb(QUT-HOH.

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

CepHasi KHCIIOTa - CHJIBHBIA 31eKTponuT. CBOHCTBA pa30aBICHHON CEPHOM KUCIOTHI, KaK THUIHYHOM KHUCIOTHI: B3aUMOJICHCTBUE C
MeTaJUlaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHIAMH, OCHOBaHUSMU M amM(pOTEPHBIMU THUIPOKCUIAMU, coyiiMU. KauecTBeHHas peakius Ha
Cyib(aT-uoH.

OOmas xapakTepUCTHUKA 3JIEMEHTOB VA-Tpynmbl. A30T, CTpOCHHE aToMa U MOJIeKyJbl. DU3NuecKrue W XHUMHUYECKHE CBOWCTBA M
MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOIOTHYECKAas POib.

AMMHaK, CTpOeHHWE MOJIEKYJIbl U (PU3WYECKHUE CBOMCTBA. AMMHUauyHas BOJA, HAIIATBIPHBIA COUPT, THApAT amMmuaka. JloHOpHO -
aKILETITOPHBIM MeXaHU3M 00pa3oBaHWs KaTHMOHA aMMOHHSA. BoccTaHoBHTenbHBIE CBOHCTBAa amMmuaka. ColM aMMOHHUS U WX TpPUMEHEHHE.
KauecTBeHHast peakius Ha KATUOH aMMOHHUS.

Okcuapl a30Ta: HECOJIEOOPA3YIOIIME U KUCIOTHBIE. A30THCTas KUCIOTa M HUTPHUTHL. A30THas KHCIIOTa, €€ TMOJydeHHE W CBOMCTBA.
Hurpartsr.

®docdop, crpoerne atoma u autorponus. Dochuapl. Pochun. Oxcun dhochopa(V) u oprodocdopnas kucimora. Docharer. DochopHbie
ynoopenusi. THCEKTUIIUIBI.

OO0mas xapakTepucTuKa 1eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, IMPOCTHIX BEIIECTB U COSAMHEHUN B 3aBUCUMOCTH OT
MOJIO’KEHUs 21eMeHTOB B [leproauueckoii cucteme. Yriepol. AITOTPOIHbIE MOTUBUKALINU: anMa3, TpaduT. AMOpGHBIN YIIepo U ero copTa:
caka, aKTUBUPOBAHHBIN Yrojb. Ancoporus. XuMuueckue cBoicTBa yriaepoaa. Kokcoxumuueckoe npou3BoACTBO U ero npoaykius. Kapouas.



Oxkcua yriepoma(Il): ctpoenne Monekysbl, mojrydeHue u ero cBoictBa. Okcup yriepoaa(IV): crpoeHue MoJIeKysibl, MOJYYEHUE U €TO0
cBoiicTBa. YronpHas kuciota. Coiau yroiabHOW KUCIOTHI: KapOOHATHI M THAPOKApOOHATHI. TeXHHYecKas U MUIIeBast Coa.

Heoprannueckue M OpraHuyeckue BELIECTBA. YTJIEBOAOPOAbl. XHUMHUYECKOE CTPOCHHE OPraHUYECKHUX BEUIECTB, KakK MOPSA0K
COC/IMHEHUSI aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak IMpeaeiabHbIe YIIIEBOAOPObl. DTUJICH W alleTWJIEH, KaK HempeaeNbHble (HEHACHIEHHbIE) yrieBogopoabl. ['opeHue
yrieBoopoaoB. KauecTBeHHbIE peakIuu Ha HEMPEIEIbHbIC COSTUHEHUS.

OTUJIOBBIN CIUPT, €ro IMOJIydeHHEe, NMpUMEHeHHe U (usnoigoruyeckoe nenctBue. TpéxaToMHBINM cnupT riunepuH. KadecTBeHHas
peakiisi Ha MHOTOATOMHBIE CITUPTHI. YKCYCHAs - MIPEACTaBUTENb Klacca KapOOHOBBIX KUCIIOT.

Kpewmuuii, ctpoenue ero atoma u coiictBa. Kpemuuii B npupoae. Cunmunuast u cuiad. Oxeun kpemuusi(1Y). KpemuaueBas kucnora u eé
COJIU.

[Tpou3BoaCTBO cTekia U ieMeHTa. [IpoayKius CUITMKAaTHONW TPOMBIIIIEHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasuc.
OnTryeckoe BOJIOKHO.

Hewmertamnsl B mpupoae. @pakunoHHas MmeperoHkKa *XUAKOTO BO3yXa KaK CIOCO0 IMONy4eHHUs KUCIOpojJa, a3oTa, aproHa. [lomydyenue
docdopa, kpeMHUs, XJI0pa, HOAA. DIECKTPOIU3 PACTBOPOB.

[TomryueHue cepHOM KUCIOTHI: CHIPHE, XUMU3M, TEXHOJIOTUYECKAs CXeMa, METOJ KUIISIIIETO CII0s, TPUHIIUIIBI TeIJI000MeHa, MPOTUBOTOKA
u nupkyisaaun. Oneym. [Iporu3BoACTBO aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHYECKAs CXema.

IIpakTHyeckue padoTbl

2. VI3yueHue CBOMCTB CONSTHON KUCIIOTHI.

3.3yueHne cBOMCTB CEpHOM KHCIIOTHI.

4.IlonydyeHne aMMuaKa ¥ U3y4€HUE €r0 CBONCTB.

5.1losry4eHune yriieKuciioro ra3a u U3y4eHue ero CBOMCTB.

MeTtaJuibl M UX COeIMHEHUS
[Tonoxenne meramwioB B Ilepuogudeckoit cucreme xumudeckux anemMeHToB J[. M. MeHneneeBa, cTpoeHME MX aTOMOB M KPHCTAJIIOB.

Mertannuueckasl CBA3b M METAINIMYECKas KpPUCTAUIMYECKas pemerka. PU3MdYecKUe CBOMCTBA METAUIOB: JJEKTPO- M TEIUIONPOBOIHOCTD,
OTpa)karollas COCOOHOCTh, MIIACTUYHOCTH. CIsIaBbl YEPHBIE U LIBETHBIE.
Mertamibl Kak BOCCTAHOBUTEIU. DJIEKTPOXUMUUYECKHUI psii HaNpshbKeHU. B3auMopaeiicTBue MeTamioB ¢ HEMETalIaMHu, OKCUJaMH, KUCIOTaMH,
COJIAMH. AJIFOMUHOTEPMHUS.
CrpoeHre aTOMOB U MPOCTBHIX BEIIECTB LIETOYHBIX METAJUIOB. 3aBUCHUMOCTb (DU3MYECKMX M XMMHUYECKMX CBOMCTB LIETOYHBIX METAJUIOB OT
3apsAa0B sAep ux aToMoB. OKCHUIBI U TUAPOKCUIBI IIEJIOYHBIX METAJUIOB, X MOJyYeHUE, CBOWCTBA, MpUMEHeHHe. BaykHelre conu mea0yHbIX
METaJJIOB, UX 3HAYEHUE B KUBOM U HEXKUBOM MPUPOJIE U B )KU3HU YEIIOBEKA.



CtpoeHre aTOMOB U IIPOCTHIX BEIIECTB MIETOUYHO3EMENbHBIX METAIOB. 3aBUCUMOCTh (PU3NYECKUX U XMMHUECKUX CBOMCTB LIEJIOYHO3EMETbHBIX
METaJVIOB OT 3apsAJ0B sijiep UX aToMoB. OKCHUABI U THUAPOKCHIBI IIEJIOYHO3EMEIbHBIX METAJJIOB, UX IOJy4YeHUE, CBONCTBA U IMPUMEHEHUE.
Baxueiimue conu ménouHo - 3eMeNbHBIX METANIOB, MX 3HaYCHHE B MIPUPOJIE U KU3HU ueroBeka. KapOoHaThl U ruipokapOOHAThl KA.
XKéctkocTh BOABI: BpeMeHHas U mocTossHHAsA. CrocoObl ycTpaHeHHs] BpeMEHHON KECTKOCTH. CroCcOObI yCTpaHEHUS MOCTOSSHHOM KECTKOCTH.
Honutel. CoenvHeHus allOMUHHUS B MpHUpojAe. XUMUYECKHE CBOMCTBa amoMuHUA. OCOOEHHOCTH OKCHUJA M THIPOKCHIA ATIOMHHHS Kak
amM(OTEepHBIX coeMHEeHM. BaxxHeimme comu amoMunaus (XJI0pu, cyabdar).

OcobenHocTu cTpoeHHs aToMma Jkenesa. JKeme3o B nmpupoae. Baxneimme pyasl xeneza. Oxeuabl v rugpokcuast xenesa(ll) u xenesa(lll). Conm

xene3a(ll) u xxeneza(lll). OOHapyxeHHEe HOHOB KAaTHOHOB >K€JIe3a B pacTBOPE. 3HAUCHUE COCTMHEHUM JKee3a.

Koppo3us xumuueckas u 3eKTpoXuMudeckas. 3alura MeTaiioB OT KOPpo3uu. MeTasuibl B IpUpO/Ie: B CBOOOIHOM BUE U B BUJIE COSAMHEHHIA.

[Tonstue o metamnypruun. YépHas u uBeTHas Metauryprus. [lupomeramnyprusi, THApOMETAILTYPrus, JIEKTPOMETAILTYprus. JloMeHHbIN pouecce.

[lepepaboTka 4yryHa B CTallb. DIEKTPOIN3 PACILIIABOB.

JlaGopaTopHbie ONBITHI

39. [TomryueHnue M3BECTKOBOI BOJIBI U OTIBITHI C HEH.
40. [Tomyuenue runpoxcuaos xxeneza(ll) u (III).
41. KauecTBeHHBIE peakIy Ha KAaTUOHBI Kele3a

IIpakTuyeckne padoThl
6. [TomydyeHue KecTKO# BOJIBI M CIIOCOOBI €€ YCTpaHCHHUS.
7. Pemienue sKCniepuMEHTANIBHBIX 33724 110 TeMe «MeTaib».

XUMHUA U OKpYKAOIIAs cpeaa
Crpoenue 3eMiu: apo, MaHTHs, 3eMHast KOpa, UX XUMHYECKu# cocTas. JIutochepa u e€ xumndyeckuit coctaB. Munepaisl. Pyl
Ocanounslie nopojsl. [Tone3Hbie nckonaemple. XuMU4ecKuil coctaB rupocepsl. XUMHUECKUNA COCTaB aTMOC(EpPHI.
VIcTOYHHMKM XMMHUYECKOT0 3arpsi3HEHMsI OKpYy»Katolei cpesibl. [ 1o0anbHble sKosIornyeckrue npo0aeMbl YeIoBeyecTBa: NapHUKOBBIN 2P dexT,
KHCIIOTHBIE JI0%K]IU, 030HOBBIE JABIPbl. MeXAyHapOJHOE COTPYIHUYECTBO B 001aCTH OXPaHbl OKPYKAIOIIEH CpeIbl OT XUMUYECKOTO 3arpsi3HEHUS.
«3es€Has XUuMUs».

JlemoHcTpanumu
. Buneodparments! u cnaiinpl «CtpoeHne 3emMiiu U €€ XUMHUYECKHI COCTaB».
. Konnekuust MUHEpaioB U TOPHBIX TIOPOI.
. Komneknus «Pyasl MeTamioBy.
. Buneodparmentst u cnaiiabl «l 106ambHbIE 9KOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. N3yuyenue rpanura.

O0001IeHNE 3HAHMI 10 XUMMH 32 KYPC OCHOBHOM IIKOJIbI.



IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY JK3aMeHY
CTpoeHue aToMa B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTro dyiemMeHTa B [lepuoandeckoii cucreme. CTpoeHHE BElIeCTBa: XUMUYECKas

CBSI3b U KPUCTAJUIMUECKHUE PEIIETKHA. 3aBUCHUMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMHU ITPOCTHIX BEIIECTB (METAJIJIOB, HEMETAILIOB,

0JIarOpoOIHBIX Ta30B) OT MOJIOKEHU 3eMeHTOB B [lepronnueckoit cucreme. TUONIOrHsl HEOPraHMUECKUX BEIIECTB, IEJICHUE UX Ha KJIacChl U

rpynmnsl. [IpencraBurenu.

[Ipu3Haky U ycioOBUS NPOTEKAHUS XUMHUYECKUX pEeaKUMi. TUMOJIIOrus XMMUYECKUX PEAaKUUU MO Pa3jWyHbIM OCHOBaHUSM. Peakuuu MOHHOrO

obmeHa. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XMMHUYECKUE CBOMCTBA COJCOOPa3yIOMIMX OKCUIOB, TUAPOKCUAOB (OCHOBAaHUM, KUCIOT U
aM(pOTEPHBIX THAPOKCHUIOB), COJICH.

Kaﬂeﬂnapﬂo- TEMATHIECCKOEC IIJIAHUPOBAHUEC

8 kaace
Ne O6opyaosaHue Tema ypoka dopma Buabl yueOHoii e TeIbHOCTH
n/n Touku pocra. OpraHu3auuu
ypoOKa
HayajbHble NOHATHA W 3aKOHBI XuMuH (21 v)
1 IIpeamer xumuu. Poas VYpok ycBoeHuss | OOBICHSIOT, YTO MPEIMETOM U3yUEHUS] XUMUU SIBJISIIOTCS BEIIECTBA, UX
XUMHH B )KU3HU HOBBIX 3HAaHUHI CBOMCTBA U UX MpeBpalleHus. Pa3nuyaroT Tenia U BEelecTBa, BEECTBa U
YeJI0BeKa Marepuaibl. Y CTaHABIMBAKOT IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CBOMCTBAMH BEILECTB U UX IPUMEHEHUEM
XapakTepusyroT MOJOKHUTEIBHYIO 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 E€CTECTBEHHO-HAYYHBIX
XUMHUHI HOBBIX 3HAaHUU JVICLIATIIIVH.
[IpuBomaT mpuMepsl MaTEpHATIBHBIX M 3HAKOBBIX WM CHUMBOJIBHBIX
MOJIeNIeH, HCII0JIb3yEeMBIX Ha YpoKax (PU3HKH, OMOJIOTUN U reorpaduu.
CoOupaoT 00BEMHBIE M  IIAPOCTEP)KHEBBIE MOJIEIH  HEKOTOPBIX




XHUMHUYECCKUX BCIICCTB

Bxonnas
IHarHOCTHYECKast
pabora

KoHTposbHbIl ypoK

[TpuMeHSIOT Ha IPAaKTUKE paHee U3YYEHHBIH MaTepuai, paboTas 1mo
IpymmaMm ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CIIOKHOCTH,
BBITIOJTHSIOT KOHTPOJILHYIO paboTy.

ArperaTHble COCTOSHUS
BEIIIECTB

Ypok ycBoeHHS
HOBBIX 3HAHUM

PaznuuaroT Tpu arperaTHbIX COCTOSIHUS BELIECTBA. Y CTAHABIIMBAIOT
B3aMMOCBSI3M MEX/1y HUMU Ha OCHOBE B3aWMHBIX IIEPEXO/0B.
MimoocTpupyroT 3TH IepeXoabl IPUMEPAMMU.

HabmonaroT XuMH4ecKkuii SKCIIEPUMEHT U Oelarom BBIBOJBI HA OCHOBE
Ha0JII0IeHU I

Hudporas nabopatopus
RELEON

Hudposoii natumnx
temriepaTypsl CIpTOBKA
Cgeya.

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

YPpOK - IPaKTUKYM

PaGorator ¢ mabopaTopHbIM 000pYAOBaHUEM U HarpeBaTelbHBIMU
puOOpaMu B COOTBETCTBUU C IIPaBUJIAMHU TEXHUKU O€30MaCHOCTH.
BoinonuHstoT npocTeiiiye MaHUIYIISIIH ¢ 1a00paTOpHBIM
000pyI0BaHKEM: C TA0OPATOPHBIM IITATHBOM, CO CTUPTOBKOM
OdopMasioT OTYET O MpoAeTaHHON padoTe

Hudposas nabopatopus
RELEON

dusznyeckue SABJICHUS B
XUMHUU

KomMmOnHMpOBaHHBII
YPOK

Paznnyaror Qu3uyeckue U XMMHYCCKHE SBJICHUS, YUCTHIC BEIIECTBA U
cMecu. Knaccupuuupyrot cmecu.

[IpuBOAT TPHMEPHI CMeceH Pa3IMYHOTO arperaTHOrO COCTOSTHUSI.
YcTaHaBiIuBaOT MNPUYIUHHO-CJICACTBECHHBIC CBA3U MCIKIY (1)I/ISI/I‘I€CKI/IMI/I
CBOMCTBAaMH BEIIIECTB CMECH M CIIOCOOAMU UX pa3/IelICHHUS.

PazmyaroT ux, ONMUCHIBAIOT M XapaKTePU3YIOT MPAKTHUYECKOE 3HAUCHUE.

IL.p.Ne 2 «Ananu3
[TOYBBI»

YPOK - IPaKTUKYM

PaboraroT ¢ 1abopaTopHbIM 000PYOBAaHUEM U HarpeBaTeIbHBIMU
pruOOpaMy B COOTBETCTBUU C NMPaBUIAMH TEXHUKHU 0€3011aCHOCTH.
BeimonssaoT npocreiinme npuémsl oOpariieHus ¢ 1a00paTopHbIM
000py/i0BaHUEM: BOPOHKOM, (PUIBTPOM, CIIUPTOBKOM.

HabmtonaroT 3a cBoWicTBaMH BELIECTB U SIBICHUSAMH, IPOUCXOIAIINUMHU C
BEIIECTBAMH.

OnuCchIBaIOT XUMUYECKHH SKCIEPUMEHT € IIOMOLIbIO PYyCCKOTO (POJIHOTO)
A3bIKA U A3bIKA XUMHUH.

JlenaroT BBIBOJBI 1O pE3YJIbTaTaM NPOBEAEHHOIO DKCIEPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
yueHre. XUMUYECKHE
3JIEMEHTBI

Ypok ycBoeHus
HOBBIX 3HAHUU

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

PaznuuaroT mpocThie U CIIOKHBIE BEILIECTBA, BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJSIPHOTO CTPOCHMS. Yemanasaueaiom TNPUIMHHO-




CJICJICTBEHHBIC CBS3HM MEXKIY COCTAaBOM MOJICKYJI U CBOMCTBAMH
AJUIOTPOITHBIX MOJIU(DHKAIIUN KHCIIOPO/IA.
DOpMYTUPYIOT OCHOBHBIE MOJIOKCHHSI ATOMHO-MOJICKYJISIPHOTO YYCHHSI

9 3HaKU XUMHUYECKUX Ypok- Ha3piBaroT u 3anuChIBaOT 3HAKU XMMHUECKUX 3JIEMEHTOB.

JJIEMEHTOB. UCCIIEJOBAHUE XapakTepu3yroT HH(OpMaIIo, KOTOPYIO HECYT 3HAKM XUMHUECKUX
3JIEMEHTOB.
OOBACHAIOT 3TUMOJIOIMYECKHE Hayala Ha3BaHUM XMMHUYECKUX
9JIEMEHTOB M MX OTJEJIbHBIX IPYMII.

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

Menneneena.
11 Xummueckue GopMyIibl VYpok ycBoenusi | OToOpa)karoT cOCTaB BEMIECTB C MOMOIIBIO XUMHYECKHX (HDOPMYIT.
HOBBIX 3HaHUMI Paznuuaror uHaeKkcs! 1 ko3 duienTsl. HaxoasT OTHOCUTEIbHYIO
12 XuMudeckue GopMyIIbl Ypok- MOJIEKYJISIPHYIO MAaCCy BEIIECTBA ¥ MACCOBYIO JIOJIF0 XUMHUYECKOTO
HCCIIEJOBAHKE JJIEMEHTA B COCJUHEHHH.
TpancaupyroT HHPOpPMAIIIO, KOTOPYIO HECYT XUMHUYECKHE (DOPMYJIIbI

13 BanentHocTh VYpok ycBoeHus | OOBSCHAIOT YTO TaKO€ BaJEHTHOCTh. [[oHMMalOT OTpa)keHHe MopsIKa

HOBBIX 3HAHUI COEIMHEHHS aTOMOB B MOJIEKYJIaX BELIECTB MOCPEICTBOM CTPYKTYPHBIX

14 Banentnocts Vpok-nipaktukym | GopMyir. Yuarcs cocTaBaaTh (JOpMyYIIbl COEIMHEHUH 10 BAICHTHOCTH M

OTpEEIISATh BJICHTHOCTh JIEMEHTA 10 POpMyJie €ero CoeIMHEHNUs
15 XHAMHYECKHUE PEAKIUH. O606maromuit XapakTepus3yroT XMMHUUECKYIO PEAKIUIO U €€ yUaCTHUKOB (peareHThl U
YPOK HPOAYKTHI PEaKIun).
OnuceIBalOT MPU3HAKU U YCIOBUS TEUEHUSI XUMHUYECKHX
peakuuil. Paznuuaror sK30TepMUYECKUE U SHAOTEPMUUECKHUE PEAKIIUH.
COOTHOCST peakluu TOPEHUs U IK30TEPMUYECKUE PEAKIINH.

16 | Bechbl TEXHOXHUMUYECKUE 3aKOH COXpaHEHUS Ypok ycBoeHus | @opMyaupyrOT 3aKOH COXpaHEHMs Macchl BelecTB. COCTaBISAIOT HA €T0
WJIH SJICKTPOHHBIC, CBCYA,  nacChl BEIIECTB. HOBBIX 3HAaHUU OCHOBE XMMHYECKHEe ypaBHEeHUS. TpaHCcIupyoT HH(GOpMAaLHIO, KOTOPYIO
konba miockononHas 250 |y iyyeckne ypaBHeHuS HECYT XUMHUYECKUE YPABHEHMSI.

ML IO UL CRATaniA DKCNepUMEHTAIbHO MOATBEPKAAIOT CIIPaBEAJIMBOCTh 3aKOHA
BEILECTB COXPaHEHHUsI MacChl BELIECTB
17 XVWMHYECKUE YpaBHEHUS [ YPOK -pakTUKyM
18 THUnbl XUMHUYECKUX Ypok ycBoenus | KiaccupuuupyroT Xumuyeckue peakiMy N0 NpU3HAKy YUCIia U COCTaBa




peakuui HOBBIX 3HAHUHN peareHToB U MPOJIYKTOB. XapaKTEpU3yIOT POJb KaTalu3aTopa B
19 THUIBI XUMHYECKUX VPOK -IIPaKTHKyM | MPOTEKAHMU XUMHUIECKOW PEaKIHH.
peaxiuit HabmroaroT ¥ ONMUCHIBAIOT XUMUYECKUI KCIIEPUMEHT C TOMOLIBIO
pyccKOro (pOIHOTO0) SI3bIKA U S3bIKA XUMHUHU
20 [ToBTOpEHKE M O0o0marommii O0600mmIal0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 110 TeMme: «HavanbHbie
0000IIIEHNE TEMBI YPOK MOHATHUA U 3aKOHBI XUMUW». [[pUMEHSIIOT Ha TPaKTUKE paHee U3yYEHHBIN
<HavanbHble MOHATHS U MaTepuai, paboTas 1o TpymiaM ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS
BAKOHBI XUMU» CJIIO)KHOCTH
21 K.p.Ne 1 «HauanbHbie VYpok — koHTposia | [IpuMeHsIOT Ha pakTUKE paHee 3YYEeHHbIN MaTepuall, paboras 1o
[TOHSITUS U 3aKOHBI XUMUI) 3HAHUU rpynmnam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH,
00yJaronmxcst BBITIOJIHSIFOT KOHTPOJIBHYIO PaloTYy.
Basxueiinmue npeacraBuTen Heoprannvecknx Bemiects. KosmyecTrBenubie oTHomenusi B xumnu (18 1)
22 Bo3nyx u ero cocras VYpok ycBoeHUS XapakTepru3yrT 00bEMHYIO JI0TI0 KOMIIOHEHTA TaKOW MPHUPOTHOMN
HOBBIX 3HAHUH ra3oBOi CMeCH, KaK BO3/yX, U PACCUUTHIBAIOT €€ Mo 00bEMY 3TOi cMecH.
OnuceiBatoT 00bEMHBIN COCTaB aTMOC(EPHOTO BO3yXa U
MOHMMAIOT 3HaUYEHUE MOCTOSTHCTBA ATOTO COCTABA ISl 3JI0POBbSI
23 Kucnopon Ypok ycBoeHus | XapakTepusyT 030H, KaK allJIOTPOIHYIO MOIU(MUKAIIUIO KUCIOPOA.
HOBBIX 3HAHUH OnuceBalOT (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA, MOTyYeHUE U
NPUMEHEHUE KUCIIOPO/a C UCIOJIb30BAaHUEM PYCCKOTO (POIHOIO) s3bIKa U
SI3bIKAa XUMUHU.
YcTaHaBnUBalOT MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXTY (PU3UUECKUMHU
CBOMCTBAaMHM KUCJIOPO/Ia U criocobamu ero codupanusi. [IpoBosr,
HAOIOIAIOT U OMHUCKHIBAIOT XUMUYECKHUI SKCTIEPUMEHT I10 TOTYYESHHIO,
coOMpaHUIO U PACMIO3HABAHUIO KHCIIOPOJIa C COOTIOIEHUEM TTPaBUII
TEXHHUKHU 0€30MacHOCTH
24 IT. p.Ne3 «ITonmyuenmue, Vpox mpaktukym | PabGortaroT ¢ 1abopaTopHBIM 000PYIOBAaHHEM M HarpeBaTEIbHBIMHU

coOupanue u
pacrno3HaBaHue
KHUCJIOPOIay»

MPUOOpPaMHU B COOTBETCTBUH C TIpaBUIaMHU TEXHUKH O€30ITaCHOCTH.
BoinonustoT mpocreiiime npuéMsl oOpatieHus ¢ 1a00paTopHbIM
o0opymoBaHueM: COOUPATh MPUOOP TSI MOTYICHUS Ta30B, POBEPSATH €ro
Ha TEPMETHYHOCTH U UCIOJIb30BATh IS MOTYYEHUS KHUCIOPO/Ia.
CoOuparoT KHCIOPOJ METOJIOM BHITECHEHHS BO3/IyXa U Paclo3HAIOT €ro.
HaGmrogaror 3a cBOMCTBaMU BEIIECTB U SIBIICHUSMH, IIPOUCXOISIITAMU C
BenectBaMu. ONUCHIBAIOT XUMUYECKHUM SKCIIEPUMEHT C MMOMOIIbIO




€CTCCTBECHHOI'O (pYCCKOFO U1 pO,Z[HOFO) A3bIKa U A3bIKa XMMUH.
CoCTaBISAIOT OTYET IO pe3yiibTaTaM NPOBCACHHOI'O SKCIICPUMCHTA

25 Oxkcuapl Ypok- Boiaenstor cyiiecTBeHHbIE IPU3HAKK OKCUIOB. J[at0T Ha3BaHMS OKCUOB
UCCIIEIOBAHNE 1o ux popmynam. CocTaBisOT GOPMYIIBI OKCHIOB 110 UX HA3BAHHSM.
XapakTepusyrT TAKUX IPEICTaBUTENEH OKCUIOB, KaK BOJIA, YTIECKHUCIIbII
ra3 U Herau€Hasi U3BeCTb
26 Bonopon Ypok ycBoeHus | XapakTepu3yIOT COCTaB MOJICKYJIbI, PU3HUECKUE U XUMUICCKUE
HOBBIX 3HAaHUHI CBOMCTBA, OJIyY€HUE U IPUMEHEHUE BOAOPOA.
VYcTaHaBnuBalOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY (PU3NUECKUMU
CBOMCTBaMHU U crI0OcOOaMK COOMPaHUS BOJIOPOAA, MEXKY XUMUIECKUMHU
CBOMCTBAMHM M €r0 IPUMEHEHUEM.
27
28 Kucinorsr VYpok ycBoeHus | AHaIM3UPYIOT COCTaB KHCIOT. Pacro3HaroT KUCIOTHI C  MOMOILBIO
HOBBIX 3HAaHUHI WHJUKATOPOB. XapaKTepU3ylT APEACTABUTENECH KHUCIOT: COJSIHYIO H
CEpHYI0. XapakTepU3yIOT pPacTBOPHUMOCTb COECIMHEHHM C IOMOLIBIO
TaOJIUIBI PACTBOPUMOCTH.
VYcraHaBIMBaOT NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY CBOWCTBAMM
COJISTHOM M CEPHOM KUCIOT U 00JaCTAMHU X IPUMEHEHUSI.
29 Comn Ypoxk- XapakTepusyroT COIU KaK MIPOAYKTHI 3aMEILEHNs BOJAOPO/Ia B KUCIOTE HA
HCCIIEI0BAHNE MeTall.  3anuchbiBaloT  (GOpMyJbl  COJeil MO  BaJlEHTHOCTH.
HaspiBaror conu no popmymnam.
Hcnonp3ytoT Tabmuily pacTBOPUMOCTU Ui XapaKTEPUCTHKU CBOMCTB
cosei. [IpoBogst pacuérel no popmynam coneit
30 KomnuecTtBo BeniecTra Ypok- OOBSCHSIOT UTO TaKOE€ KOJIMYECTBO BELIECTBA, MOJIb, TOCTOSTHHAS
UCCIIEIOBAHUE ABoragpo, MoJsIpHas Macca.
31 Pemrenne pacueTHbIx Vpok- npaktukyM | PemaroT 3agadd ¢ MCIONB30BAHUEM IOHATHIA «KOJIUYECTBO BEILIECTBAY,
3a/1a4 «MOJISIpHAsl Maccay, «IIOCTOssHHass ABOTraapo
32 MounsipHblii 00beM VYpok ycBoeHuss | OOBIACHSIOT UTO TaKO€ MOJISIPHBIN 00BEM ra30B, HOPMAJIbHBIE YCIOBUSI.
ra3o00pa3HbIX BEIIECTB HOBBIX 3HAaHUU Pemraror 3amaudu ¢ UCIOIB30BAHUEM IIOHATHN «KOJIMYECTBO BEILECTBAY,
«MOJISIpHAsi Maccay, «MOJISIPHBIN 00bEM ra30By, «IIOCTOSTHHAS
ABoraapoy.
33 Pacuétel 10 XUMUYECKUM VYpok ycBoeHus | XapaKTepH3ylOT KOJINYECTBEHHYIO CTOPOHY XUMUYECKHUX OOBEKTOB U

YpPaBHEHUSAM

HOBBIX 3HAHUU

IIPOIECCOB. PemraroT 3a7aum ¢ UCIIOJIB30BaHUEM MOHITHHN «KOJIMYISCTBO




34 Pacuérbl mo xumuueckuM | YpOK - IPaKTUKYM | BEILIECTBa», «MOJISIPHASI MAcCay», «MOJISIPHBINA 00bEM ra30oB», «IOCTOSIHHAS
YpaBHEHUSIM ABoraapo»
35 | mpubop mist ONBITOB € Bona. OcHoBaHus Ypok- OOBSACHSIOT YTO TAKOE «OCHOBAHUAY, «IIETOUYN», «KAUeCTBEHHAs
SJICKTPUICCKUM TOKOM, HCCIENOBAHNE peakiusy, «uHaIuKaTopy». Kmaccuunupyror ocHOBaHHS 1O
HCTOHUK THOCTOAHHOTO PacTBOPUMOCTH B Bojie. ONPENENAOT MPUHALICKHOCTH
TOKa: MPOOUPKU — 2 MIT. o
HPOHYMEpOBAHHEIE: HEOPraHMYECKHX BEIIECTB K KIIACCy OCHOBAHMI 110 d)oleyJIe. }
HydHHKA; CITHPTOBKA; XapakTepu3yrT CBOMCTBA OTJEIbHBIX MIPEACTABUTEIICH OCHOBAHMIA.
Hcnonb3yror Tabauily pacTBOPUMOCTH AJIsl ONIPEAEIICHUS] paCTBOPUMOCTH
MPOOKU — 2 MT, MUHIICT OCHOBAHMIL

36 PactBopsl. MaccoBas VYpoxk peuienus OOBACHSIOT YTO TAKOE «MACCOBast 10JI1 PACTBOPEHHOTO BEIIECTBAY.

J10JIs1 3a1a4 VYcTaHaBnMBalOT aHAJIOrMHM ¢ 00BEMHOM J10JIell KOMIIOHEHTOB ra30BOi

PacTBOPEHHOTO BEIIECTBA cMecu. Pemaror 3a1auu ¢ UCIOJIb30BAHUEM MOHATUN «MaccoBas A0S
3JIEMEHTA B BEIIECTBE», «MACCOBast 10JI1 PACTBOPEHHOI'O BELIECTBAY,
«00beMHas 707151 Ta3000pa3HOT0 BEIIECTBA»

37 I[Lp.Ne 5 Ypok - npaktukyMm | PaboTaroT ¢ maboparopHbIM 000pyI0BAaHUEM M HarpeBaTeIbHBIMU
«IIpurotoBienue npudopaMu B COOTBETCTBHUH C MTPaBHIIAMU TEXHUKH 0€30MaCHOCTH.
pacTBOPOB COJEH C UX BoinonHso0T mpocTeifime nprueMsl 00panieHus ¢ 1a00paTOpHbIM
3a/laHHOM MacCcOBOM 000pyJJOBaHUEM: C MEPHBIM IIMIIMHAPOM, ¢ Becamu. Habmronaror 3a
JOJIEI» CBOMCTBaMHM BEILECTB U SIBICHUSAMHU, TPOUCXOISIINMH C BEIIECTBAMHU.

OnuchIBalOT HKCHEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) sA3BIKA U sA3bIKa XUMHUH. COCTaBISIOT OTYETHI IO Pe3yIbTaTaM
IIPOBEJEHHOI0 HKCIIEPUMEHTA

38 O60061eHue 1 O606maromuit O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUSA 0 TeMe: «Baxueiue
CUCTEMaTHU3als 3HAaHUU YPOK IIPEICTaBUTENIN HEOPTaHUUECKUX BEIECTB. KOJIIMYECTBEHHBIE OTHOILIEHUS
o Teme: «Baxnenmmue B XUMHW». [ [pUMEHSAIOT Ha IpaKTUKE paHee U3yYEHHBIN MaTepHall,
IIPEICTaBUTENIN paboTas 1o rpymnmnam ¢ 3aJJaHUSIMU Pa3HOTO YPOBHSI CIOKHOCTH
HEOpPraHUYECKUX
BELIECTB.

KonnuecTBeHHbIE
OTHOIIEHUS B XUMHUN

39 K.p.Ne2 no Teme: VYpok — koHTpona | [IpumeHstoT Ha MpakTUKe paHee U3YYeHHBIN MaTepuall, paboTas 1o

«Baxneimme 3HAHUU rpynnam ¢ 3aJaHUsIMU Pa3HOI'O YPOBHS CIIOKHOCTH,

MpeACTaBUTCIIN

BBITIOJTHSIIOT KOHTPOJIBHYIO DPa0OTYy.




HEOPTraHUYECKHUX
BCIIECTB.
KommuecTBenHbIE
OTHOIIICHUS B XUMHI

OCHOBHBIE KJIACCHI HEOPranudeckux coequnenui (10 4)

40 Okcupl: VYpok ycBoeHust | OOBACHSIOT UTO TaKOE HECOJICO00pa3yIOIINE OKCHIBI, COJIC00pa3yoIne
KJaccuuKanus u HOBBIX 3HAHUI OKCH/1bl, OCHOBHBIE OKCH/IbI, KUCJIOTHbIE
CBOMCTBa OKCHIbI. XapaKTepHu3ylT 00IIre XUMUYECKHUEe CBOMCTBA
C0JIEOOPa3yIOIINX OKCHIOB (KUCIOTHBIX U OCHOBHBIX )
CocTaBnsioT ypaBHeHHsI peakluii ¢ ydyactueM okcuaoB. Habmonaor u
OIMCHIBAIOT PEAKIIMH C YYACTHEM OKCHJIOB C ITOMOIIBIO €CTECTBEHHOTO
(pyccKoro Ui pOAHOrO) SI3bIKA U S3bIKa XUMUU. [IpOBOAST OMBITHL,
IOJITBEP K JAIOLINE XUMUYECKHE CBOMCTBA OKCHUJIOB C COOJIIOJIEHUEM
MPaBHJI TEXHUKH 0€30MaCHOCTH
41 | Undposas naboparopus OcHoBaHUS: Ypok- CocCTaBJISIOT YpaBHCHHSI PEaKIii C y9acTieM ocHOBaHUH. HabOmromaroT u
RELEON Kiaccupukanus u HCCJIEI0BAHNE OMMCBIBAIOT PEAKLUU C YYACTUEM KUCIIOT C IOMOILBIO €CTECTBEHHOTO
Lndposoit pH. mwraTus ¢ CBOMCTBa (pPyccKOro MM poJHOrO) A3bIKA U SI3bIKa XUMUU. [IpOBOAAT OMBITHI,
3QKUMOM; TISTh HOJTBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBAHUI, C COOIIOCHUEM
XMMHYECKUX CTAaKaHOB (25 MPaBUJT TEXHUKU O€30MTaCHOCTH
MIT); IPOMBIBAJTKA
42 KucmoTsrl. VYpok ycBoeHus XapakTepusyroT 00II1e XUMHUYECKHE CBOMCTBA KUCIOT
Knaccudukanus kucior HOBBIX 3HAaHUI CocTaBiIOT YpaBHEHHMsI pEaKLUil C y9aCTUEM KUCTIOT.
43 CBoiicTBa KUCIIOT KomOunuposanuslii | HabmonaroT u ONMCHIBAIOT PEAKIUK C yIaCTHEM KHCIIOT € IIOMOIIBIO
YPOK €CTECTBEHHOT'O (PYCCKOT'O MJIM POAHOTO) SA3bIKA U A3bIKA XUMHH.
[IpoBOAAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA KUCIIOT, C
cO0JIIO/ICHHEM IIPAaBWJI TEXHUKH 0€30MaCHOCTH
44 Knaccudukanus coneit VYpok ycBoeHHs | Pa3nuuaroT MOHATHS «CPETHUE COIN», KKUACIBIE COIN», KOCHOBHBIE
HOBBIX 3HAHUI COJIN».
45 CaoiicTBa conen KomOunupoBanHbiii | XapakTepu3yroT 0011Iie XUMHUUECKHUE CBOMCTBA COJIEH.
YPOK CocTaBisIoT ypaBHEHHsI peakiuii ¢ yuactueM coieil. Habmonaror u

OTIMCBIBAIOT PEAKIIUH C YIaCTUEM COJIEH C TTOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MJTM POJTHOTO) SA3bIKA U SI3bIKA XUMHH. [IpOBOAST OIIBITHI,
TTOATBEPIKIAIOIINE XUMUYECKHUE CBOWCTBA COJIEH C COOTI0IEHUEM TTPaBUII




TEXHUKHU 0€30I1aCHOCTHU

46 I'enernueckas cBs3b Ypok ycBoeHHS XapakTepu3yroT MOHATHE «TEHETUYECKUM PSII».
MEXIy Kiaccamu HOBBIX 3HAaHUHI NnnrocTpupyroT reHeTHYECKYI0 B3aUMOCBSI3b MEXK/y BEIIECTBAMMU:
HEOPraHUYeCKUX MPOCTOE BEIIECTBO — OKCUJ — FUIAPOKCHJT — COJIb.
BEILIECTB 3anuchIBalOT ypaBHEHMS pPEaKLUi, COOTBETCTBYIOIINX
MOCJIeI0BATEIBLHOCTH («IETIOYKE») MPEBPaAIEHUN HEOPTraHUYECKUX
BEIIECTB Pa3JUYHBIX KJIACCOB.
47 | Hudposas naboparopus IL.p. Ne 6 «Pemienue VYpok - npakTukyM | Yuatcsi oOpamiarbes ¢ 1a00paTOpHBIM 000PYIOBaHHEM U
RELEON AKCTIEPUMEHTAIIbHBIX HarpeBaTelIbHBIMU ITPUOOPAMHU B COOTBETCTBUU C MTPaBUIIAMU TEXHUKHU
Llndposoit pH. mwraTus ¢ 3a/1au» 0€30MMacHOCTH, PACIO3HABATh HEKOTOPHIE AaHUOHBI  KATHOHBI.
3@KIMOM; TISITh Habmrogarot cBo#CTBA 3JIEKTPOJIUTOB M IIPOUCXOISAIINE C HUMU SIBICHUS.
XUMHYECKHX CTAKAHOB (25 Habumro1aroT 1 OMUCHIBAIOT PEAKINH C YYACTHEM IIEKTPOIUTOB C
MJT); TIPOMBIBAJIKA MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO UJTM POJHOTO) SI3bIKA U SI3bIKA
XuMuu. QOpMyIHPYIOT BBIBOJBI 10 PE3YJIBTATAM IIPOBEAECHHOTO
JKCIIEPUMEHTA
48 O06006111eHE U O0600maronmn O06001IaI0T U CUCTEeMATU3UPYIOT CBOM 3HAHUS 110 TeMe: «OCHOBHBIC
CUCTEMaTHU3aI1s 3HAHUH YPOK KJIACCHI HEOPTAaHUYECKUX COCTMHEeHUI». [IpUMEHSIOT Ha MpaKTHKE paHee
1o Teme: «OCHOBHbIE U3YYEHHBII MaTepual, paboTtas Mo rpymnmnam ¢ 3aJlaHusMUA Pa3HoTo
KJIaCChl HEOPTAaHUYECKUX YPOBHSI CII0)KHOCTH
COEIUHEHUIN»
49 K.p. Ne3 1o VYpok — koHTposis | [IpuMeHsIoT Ha MpakTUKE paHee U3YUYEeHHBII MaTepuall, paboTtas 1o
teme: «OCHOBHBIE TpyIIaM € 33JJaHUSIMU Pa3HOTO YPOBHS CIOKHOCTH,
KJIACChI HEOPTAaHUYECKUX BBITIOJIHSIIOT KOHTPOJIBHYIO PalOTYy.
COEIMHEHUIN»
Ilepuoguvecknii 3akoH u Ilepnonnueckas cucrema xumuieckux 3jemMenToB /[. . MenpneseeBa u crpoenne aroma (8 4)
50 EcrecTBennbie Vpox ycBoenust | OOBSICHSIOT TPHU3HAKH, TO3BOJISIOIINE O0BEANMHATH TPYIITBI XUMUUYECKHIX
ceMeicTBa HOBBIX 3HaAHUI 3JIEMEHTOB B €CTECTBEHHBIE CEMENCTBA. PacKpbIBAIOT XMMUYECKUN
XUMHUYECKHUX CMBICIT (3TUMOJIOTHIO) Ha3BaHUM €CTECTBEHHBIX CEMEMCTB
AJIEMEHTOB. ApPryMEHTHPYIOT OTHOCHUTEIbHOCTh HAa3BaHUSl «MHEPTHBIE T'a3bl»
AmdoTepHOCTH OOBACHAIOT UTO Takoe «aMpoTepHbie coequHeHus». HabmomaoT u

ONMCBIBAIOT PEAKLIUHA MEXKY BEILECTBAMU C IIOMOIIBIO PYCCKOTO
(poHOrO) SI3bIKA U A3bIKa XUMUHU. XapaKTEPU3YIOT IBONCTBEHHBIN
XapakTepe CBOMCTB aM(OTEPHBIX OKCHJIOB M THAPOKCHI0B. [IpoBoasT




OIIBITHI TT0 MOJTYYCHHUIO U MOATBEPIKICHUIO XHMHUCCKUX CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUAPOKCUIIOB C COOTIOICHIEM MTPABUII TEXHUKU
0€30I1aCHOCTH.

o1 Otkpeitue . U. Ypok ycBoeHus Pa3znuyaroT ecTecTBEHHYIO M HCKYCCTBEHHYIO KITacCU(DUKAITIH.

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

[Tepuoanueckoro 3akoHa knaccuukanuu. MoIenupyroT XUMHYECKHE 3aKOHOMEPHOCTH C
BBIJICJICHHEM CYILIECTBEHHBIX XapaKTePUCTUK 00BEKTa U MPEICTaBICHHEM
UX B [IPOCTPAHCTBEHHO-TPapUUECKON WIIM 3HAKOBO-CUMBOJIUYECKON
hopme

52 OcHOBHBIE CBEICHHUS O Ypok ycBoeHusi | OOBACHSIOT YTO TAKOE «IPOTOHY», KHEUTPOHY, «IIEKTPOHY,

CTPOEHUH aTOMOB. HOBBIX 3HAHUI «XUMHUYECKHI 3JIEMEHT», «MAcCOBOM 4Kci0». ONUCHIBAIOT CTPOECHUE
siipa aTomMa ucnoiab3ya [lepuoanueckyro CUCTEMY XUMUUECKUX
anemenToB /. V1. Menaeneesa. [lomyuatoT nH(OpMAIHIIO 10 XUMHUH U3
pa3IMYHBIX HCTOYHUKOB, AHAIU3UPYIOT €€.

53 CrtpoeHue 3JIeKTPOHHBIX Ypok- OOBACHSIOT UTO TAKOE JIEKTPOHHBIN CIIOM WIJIM SHEPTETUUECKHUI
YPOBHEU aTOMOB ncciaea0BaHue ypoBeHb. COCTABIISIIOT CXEMBI pacIpeiesIeHUs 3JIEKTPOHOB 10
XUMHUYECKHUX 3JIEMEHTOB AJIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UKE
No«Nel-20 B Tabmume /1.
N. Menneneesa.

54 Ileproanueckuii 3aKoH Ypok- PackpbIBatoT (pu3HuUECKuil CMBIC: OPSIKOBOIO HOMEPAa XUMUYECKOTO
. . Menneneesa n HCCIIEA0BaHUE 3JIEMEHTa, HOMEpa NEPUOIa U HOMEPA IPYIIIIHI.

CTPOEHHE aTomMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHUSI METANTNUYECKUX U
HEMETAJJTNYECKUX CBOMCTB XUMUYECKHUX JIEMEHTOB U UX COECIUHEHH B
NEPUOAAX U rpynnax

55 XapakTepucTuka Ypok- XapakTepu3yroT XUMHUYECKUE 3JIEMEHThI 1—3-T0 MeproioB 1Mo UX
XUMHYECKOT0 JIEMECHTA HUCCIIENOBAHUE moJiokeHuto B [leproanueckoi cuctemMe XUMHUIecKuX 3yemMenToB []. 1.
Ha OCHOBAaHUHU €TI0 MeHeneeBa. ApryMEHTHPYIOT CBOMCTBA OKCHUJIOB U THIPOKCHIOB
II0JIO’KEHHUS B METAJIJIOB U HEMETAJIJIOB MIOCPEICTBOM YPaBHEHUH peakLuit
[lepnonnueckoii cucreme

56 XapakTepucThKa Y poK-TIpakTHKyM

XHUMHUYCCKOI'O 3JICMCHTA
Ha OCHOBaHHU €TI0
ITIOJIOXKCHHUSA B




[Tepuonuueckoit cucreme

S7

3HadcHUE
[Tepunoanueckoro 3akoHa
u [leproanueckon
CHCTEMBI XHUMHUYECKHX
anemeHToB /l. U.
Menpeneena

Ypok-
HCCIIeIOBaHKE

OnpenensiroT ICTOYHHKU XUMUYIECKOU HH(OPMALIUH.

[MonmyyaroT HEOOXO0AUMYIO HH(GOPMAIIHIO U3 PA3JIMYHBIX HCTOUHUKOB,
AHATM3UPYIOT €€, 0POPMIISIFOT MH(DOPMAIIMOHHBINA TPOIYKT,

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

Xumu4deckasi cBsizb. OKHCJIUTETbHO-BOC

cTaHOBHTeIbHBIE peakuuu (11 1)
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Iudposas mabopaTopus
RELEON

Hudposoit naTunk
TEMIIePATypPhI IJIATHHOBBIH;
JATYHUK TEMIIEPATypPhI
TEpMOITAPHBIN

HNonnas xumuueckas CBs3b Ypok-
HCCIIEI0BAHUE

OOBACHSIOT YTO TAKOE MOHHAS CBSI3b, HOHBI. XapaKTePU3yIOT MEXaHU3M
o0OpasoBaHus HOHHOU CBs3U. COCTaBIISAIOT CXeMbl 00pa30BaHMsI HOHHOMN
cBsi3u. Mcnmonb3yroT 3HaKoBOE MojeaupoBanue. OnpenesioT THIT
XUMHUYECKOH CBs3U 10 popmyiie BemecTBa. [IpuBoasAT mpuMepsl BEIIECTB
C PIOHHOI>'I CBS3BHO. YCTaHaBJII/IBaIOT IIPUYIKUHHO-CJICACTBCHHBIC CBA3HU
MEXIy COCTaBOM BELIECTBA U BUJIOM XUMHYECKOU CBS3H, MKy HOHHON
CBA3BIO M KPUCTAIIMYCCKHUM CTPOCHUEM BCIICCTBA, MCKIAY
KPUCTAJUTMYECKUM CTPOSHHUEM BEIIECTBA U €ro (PU3HIEeCKUMHU
CBOMCTBaMH

59

Hudporas nabopaTopus
RELEON

Hudposoit natunx
TEMIIEPATYPhI IJIATHHOBBIN;
JaT4MK TEMIIEPaTyphI
TE€PMOIIapHBIN

KoBanenTHas xumMudeckas
CBA3b

Ypok-
HCCIIeIOBaHKE

OOBACHSIOT YTO TaKOE KOBAJICHTHAS CBsI3b, BAJICHTHOCTh. COCTaBIISIOT
CXEMbI 00pa30BaHUsI KOBAJIECHTHOW HEMOJSPHON XUMUYECKOU CBSI3U.
Hcnons3yroT 3HaKOBOE MOJIEIUPOBAHUE.

OnpenensitoT TUI XUMUYECKOU CBSI3U 1O (hOpMyJie BELIeCTBa.
IIpuBOIAT IPUMEPBI BELIECTB ¢ KOBAJIEHTHOM CBA3BIO.
VYcraHaBIMBaOT TPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY COCTaBOM
BEIIECTBA U BUJIOM XMMHUYECKOU CBA3H, MEKY KOBAJICHTHOU CBA3bIO U
KPUCTAUIMYECKUM CTPOCHHMEM BEIIECTBA, MEXKTY KPUCTAUIMYECKUM
CTPOEHHUEM BElIeCTBA U €ro (PM3NYECKMMHU CBOWCTBAMHU

60

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

Ypok-
Hccae0BaHue

OOBSCHSAIOT YTO TaKOE€ KOBAJIEHTHAs MOJISIPHAS CBA3b,
3JIEKTPOOTPHUIIATEIBHOCTh, BO3TOHKA WK cyOonumarus. CocTaBistoT
CXeMbI 00pa30BaHUs KOBAJICHTHON MOJSPHON XUMUYECKOM CBSI3U.
Hcnonp3yloT 3HaKOBOE MOJEINPOBAHUE. XapaKTEPU3YIOT MEXAHU3M
00pa3zoBaHMs MOJAPHON KOBAJICHTHOU CBsI3U. ONPEeesitoT THTIT
XHUMHUYECKOH CBsI3U 10 Gopmyie BemecTa. [IpuBoasar npumepsl

BEIIECTB C KOBAJEHTHOMW MOJSIPHOM CBA3bI0. Y CTAHABIMBAIOT MMPUYUHHO-




CJICZICTBEHHBIC CBSI3U MEXKIY COCTABOM BEIIECTBA U BUJIOM XMMHUYECKOU
CBSI3H, MEXK/TY KOBAJICHTHOU CBSI3bI0 U KPUCTATMYECKUM CTPOSHUEM
BEIIECTBA, MEX/y KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA U €T0
¢usnueckumu cBoiictBamu. COCTaBISIFOT (OPMYIIbI OMHAPHBIX
COCJIMHEHUH 10 BaJICHTHOCTH M HaXOMST BAJCHTHOCTH JIEMEHTOB 110
(dhopmMyIie OGMHAPHOTO COSAMHCHHUS.

51 Merannnyeckas VYpok- OOBACHAIOT YTO TAKOE METANINYECKas CBS3b.
XUMHUYECKasl CBSI3b uccinenoBanre | CocTaBisIOT CXEMbI 00pa30BaHUs METAIINYECKOW XUMHUECKOH CBSI3H.
Hcnonp30BaTh 3HaKOBOE MOAEIUPOBAHUE. XaPaKTEPU3YIOT MEXaHU3M
o0pa30BaHMs METAJUINYECKOM CBSI3U.
OmnpenensoT TUI XMMHUYECKOH CBsI3U 1O Gopmyiie BemecTsa. [IpuBogsr
IIPUMEPBI BELIECTB C METANINYECKON CBA3BIO.
VYcTaHaBIMBaOT MPUYMHHO-CIIECTBEHHBIE CBSI3U MEXKAY COCTaBOM
BEIIECTBA U BUJIOM XUMHUECKOH CBSI3U, MEX]ly METAJUINYECKOU CBSI3bIO U
KPHUCTANINYECKUM CTPOSHHEM BEIIECTBA, MEX/y KPUCTAJUINYECKUM
CTPOEHHEM BelIeCcTBA M €ro (PM3NYECKUMHU CBOWCTBAMH.
62 CreneHb OKUCIIEHUS VYpok ycBoeHus | OOBACHSAIOT YTO TAKOE «CTEMEHb OKUCICHUS, «BAIEHTHOCTDY.
HOBbIX 3HaHMHM | CocTaBisAOT (GoOpMyiIbl OWHApHBIX COEAMHEHUH Ha OCHOBE O0OLIEero
croco0a nx Ha3BaHUM.
CpaBHMBAIOT BaJEHTHOCTh M CTENEHb OKHUCIeHHs. PaccunThiBaroT
CTENEHH OKUCJIEHUSI 110 GopMyJIaM XUMHUYECKUX COETMHEHUN
63 OxucnurensHo- VYpoxk ycBoeHus: | OOBACHSIOT YTO TaKO€ OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
BOCCTaHOBUTEJIbHbBIE HOBBIX 3HAHUH | OKHCIIUTENb, BOCCTAHOBUTEINb, OKUCIIEHHE, BOCCTAHOBJICHHUE.
peaxknuu Knaccuduuupyror XMMUYeCKHe peakluil MO NPU3HAKy «U3MEHEHHE
64 OKHCIUTENBHO- VYpoxk - CTENEHEN OKUCIIEHHUS DJIEMEHTOBY.
BOCCTAaHOBUTEJIbHbBIE MIPAKTUKYM OnpenenstoT OKHUCINTENb U BOCCTAHOBUTEIND, MPOLIECCHl OKUCIEHUS U
peakuuu BOCCTaHOBJICHUSI.
65 O60061eHue u O6o6maromuit | O600mAOT U cucTeMaTU3UpyoT cBoM 3HaHUs 1o Teme: «I13 u [ICXDO» u
CUCTEMaTH3als 3HAHUN YPOK «Ctpoenue BemectBa. OBPy. [IpumeHsoT Ha IpakTHKe paHee
no temam: «[13 u TICXD» M3YyYEHHBIN MaTepua, padoTas 1o rpymnmaMm ¢ 3alaHusIMI pa3HOTO
n «CTpoeHue BelecTBa. YPOBHSI CIIO)KHOCTH
OBP»
66 KonrtposnbHas pabora 1no Ypok — koHTposs | [IpuMeHsIOT Ha NpakTHUKE paHee N3yUYeHHBIN MaTtepuai, paboTas 1o




temaM: «I13 u [ICXD» n 3HAHUU rpymnmnam ¢ 3aJIaHUsIMHU pa3HOr0 YPOBHSI CIIOKHOCTH,
«CTpoeHue BellecTBa. BEITIOJTHSIOT KOHTPOJILHYIO padoTy.
OBP»
67 Pewenne pacueTHbIx Ypox - Pewaror pacyeTHsle 3a1a4n.
3aj1au MIPAKTUKYM
68 [TpomexyTounas VYpok — koHtposns | [IpuMeHsIoT Ha MpaKTHKE paHee U3y4eHHBIH MaTepuan, paboTas 1o
aTTecTalus 3HAHUI TpyIIaM € 33JIaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBIMOJHSIOT KOHTPOJBHYIO PaboTy.
9 kJaacce
Ne | O6opynoBanue Touxkn Tema ypoka dopma OpraHu3anumn Buabl yueOHoil 1eATeIbHOCTH
n/n | pocra ypoka
IloBTOpenue u 06001mIeHHe CBeIeHUIl 110 Kypcy 8 kiacca. Xummnyeckue peakuuu (5 4)
1 Knaccudukanus Ypok ycBOeHHUs HOBBIX | XapaKTepHU3yIOT OKCUIbI, THIPOKCH IbI (OCHOBaHUs, aM(pOTEepHbIC
HEOPraHUYECKHUX 3HAHUI TUAPOKCHJIBI, KUCIIOPOACOIEPKAIME KUCIIOThI) U COJIM 110 TUIaHy:
BEIIECTB U UX COCTaB, CIOCOObI 00pa30BaHMs Ha3BAHUI, XapaKTepHBIE
HOMEHKJIaTypa CBOMCTBA U noy4yeHue. Kinaccuuuupyrot oKCUIbI, THIAPOKCHIBI
(ocHoBauwus, aM(OTEpHBIE THAPOKCUIBI, KUCIOPOACOAEpIKAIINE
KHCJIOTBI) U COJI TI0 PA3JIMYHBIM ITPU3HAKaM. YUarcs
MOATBEPKJIATh XapaAKTEPUCTUKY OTACIbHBIX IPEACTABUTENEH
KJIACCOB HEOPTaHWYECKHUX BEIIECTB YPABHEHUSIMHU
COOTBETCTBYIOIIMX peakinil. PacCKphIBatoT B3aUMOCBA3b MEXKAY
KJIaCCaMH HEOPTaHMUECKUX COSMHEHNH, KaK TeHETUYECKYIO
2 Knaccudukanus Ypok ycBoeHus HOBBIX | OOBSCHSIOT MOHIATUS «XUMUYECKAs PEaAKIIUS», «PEAKIIUU
XUMHUYECKHUX PEaKIU 1Mo 3HAHUI COCTMHEHUS», «PEAKIIUU PA3TIOKEHUSY, «PEaKIIUu OOMEHa,
pa3IMYHBIM OCHOBAHUSIM «PEAKIINU 3aMEIIEHU», «PEAKIINU HEUTpATU3aLiN»,
3 Bxonanas VpOoK KOHTPOJIsI 3HAHHUH | «IK30TEPMHUUECKHE PEAKIUMY, «OHI0TEPMUUECKHE PEAKIIMH,

JAUarHoCTH4YCCKas paGOTa

((06paTI/IMLIC pE€aKnuu», (<H606paTI/IMLIC pE€aKmum»,
«OKHCIIMTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIIUN Y, KTOMOT'CHHBIC
p€aKuuu», «KreTCpoOrcHHbIC pCaKIun», «KKaTaAIUTHYCCKHUC
PCaKun», «KHEKATAITUTHUICCKUC PCAKITU, «TEIIOBOM 3(b(1)eKT
XHUMHUYECKOH pCaKuum». KJIaCCI/I(I)I/ILII/IpYIOT XUMHYCCKHEC PCAKIINU
110 Pa3JIMYHBIM OCHOBAHUSM. Onpezlens[}oT OKHCIINTEIb 1N




BOCCTAHOBHUTEIIb, IMIPOUECCHI OKUCIICHUSA U BOCCTAHOBJICHUA.
Ha6n1011a10T 1 ONMCBIBAIOT PCAKIIMU MCKAY BECIICCTBAMU

Hudposas nabopatopus
RELEON

Iudposoii natunk
TeMIIEpaTyphl INTATHHOBBII

[TonsiTHE O CKOPOCTH
XUMHUYECKOW PEaKUU.

YPOK —HUCCIICIOBAHUC

OOBACHAIOT YTO TAKOE «CKOPOCTh XUMUYECKOM
peakium). ApryMEHTUPYIOT BEIOOD €TUHUIL
M3MEPEHUSI. Y CTAHABJIMBAIOT IPUYMHHO-CIICCTBEHHBIE CBS3U
BIUSHUS Pa3TUIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX

Karanus

peakiuii. HaGmroar0T 1 ONUCHIBAIOT PEAKIINN MEXKIY
BEI[ECTBAMHU C ITOMOIIBIO PYCCKOTO (POJAHOIO) A3BIKA U SI3bIKA
xMUH. [IpOBOAST OMBITHI, TOATBEPKIAIONINE 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEaKIIUM OT PA3IMYHBIX (PaKTOPOB

XuMnueckue peakuuu B pacrpopax (10 u)

3J'IeKTp OJIMTHUYCCKadA
JUucconuanusa

YPOK - HCCJICAOBAHHUC

XapaKTepnsyIOT MOHATHUA «BJICKTPOIUTUYCCKASA JUCCOLUAL,
«OJICKTPOJJIUTBD», «HCIJIICKTPOJIUTED). YcranaBiauBaoT IMPpUYIKUHHO-
CICACTBCHHBIC CBA3U MCIKIY HpHpO,Z[OfI QJICKTPOJIUTA U CTCIICHBIO
€ro JNCCOIHUAIUH. Y CTAaHABIIMBAIOT MNPpUYUHHO-CJICACTBCHHEIC
CBA3H MCKAY TUIIOM XMMHUYECKOM CBS3U B QJICKTPOJIUTC U
MEXaHU3MOM €T0 JUCCOHalluu.

Hudposas maboparopus
RELEON

OCHOBHBIC TTOJI0KEHHS

YPpoK yCBOECHMS HOBBIX

XapaKTepI/By}OT IHOHATHUA «CTCIICHb JUCCONMALIUN», «KCHIJIbHBIC

TEOpHUH 3HAHMI AIEKTPOJIUTHIY, «CIIa0bIe IEKTPOIUTH», KKATHOHBI», KAHUOHBIY,
Lludposoit narunk AIEKTPOIUTUYECKOMN «KUCITOTBI», «KOCHOBAaHUS», «COIU». COCTaBIISIIOT ypaBHEHUS
3IIEKTPOIPOBOAHOCTH nuccormaruu (TO/1) AIEKTPOIUTUYECKON AUCCOLMAIINK KUCIOT, OCHOBAaHHUH U COJIEH.
NnnrocTpupytoT npuMepaMu OCHOBHBIE MOJI0KEHUS TEOPUU
ANEKTPOIUTUYECKON JUCCOLIUAIINH.
Pa3nuyaroT KOMIIOHEHTHI 10KA3aTeNbCTB (T€3UCOB, apTyMEHTOB U
(hopMBI TOKA3aTEIbCTBA)
X uMudeckue CBOICTBa KomOunnpoBaHHbIH XapakTepru3yroT 00IIHe XUMUYECKHE CBOMCTBA KUCIIOT C
KucioT B cBeTe TO/, YPOK MO3UIMNA TEOPUU BIEKTPOIUTUYECKON AUCCOIUALINH.
X uMudeckre CBOICTBa YPpok- mpakTUKyM CocTaBisiIOT MOJIEKYJISIPHBIE, TTOJIHBIE U COKPAIlIEHHbIE HOHHBIE

KHCIIOT B cBeTe TOJ1

YpaBHEHHUS peaKkuil C y9acTueM KUCIOT.

ApryMEHTHPYIOT BO3MO>KHOCTbH IPOTEKAHUS PEaKLUi ¢
ydacTueM KUCIIOT Ha OCHOBe rpaBuiia beprosuie u psina
AKTUBHOCTH METAJIJIOB. [IpOBOAST OMBITHI, MOATBEPKIAI0IINE

XUMHYSCKHE CBOMCTBA KHUCJIOT, C CO6J'IIO)ICHI/IGM IpaBUJI




TeXHUKHU Oe30nacHOCTH. Habmo1aroT 1 ONMUCHIBAIOT PEAKIMU C
y4acTUEM KHUCIIOT C IIOMOIIBIO PYCCKOI0O (POIHOTIO) SI3bIKa U
A3bIKa XUMUU

10 X UMUYECKHE  CBOMCTBA KoMOuHMpOBaHHBIIH CocTaBisiIOT MOJIEKYJISIPHBIE, TTOJIHBIE U COKPAIICHHbIE HOHHBIE
OCHOBaHMI B CBETE YPOK YpaBHEHUs PEAKLMI C y4aCTHEM OCHOBAHUM.
reopuu ApryMEeHTHPYIOT BO3MOKHOCTb ITPOTEKAHUS PEaKLIUii ¢
HIIEKTPOJIUTUYECKON y4acTHEM OCHOBAHMI Ha OCHOBE ITpaBuia beproie.
TrCcCoLaIiuu [TpoBOAAT ONBITHI, TOATBEPKIAAIOIINE XUMUYECKHE CBONCTBA
OCHOBaHUH, C COOIIO/IEHNEM MPABUI TEXHUKU O€30M1aCHOCTH.
Habiro1a10T 1 ONUCHIBAIOT PEAKIMU C yYACTHEM KHUCIIOT C
MTOMOIIBIO PYCCKOTO (POJTHOTO) A3BIKA U S3bIKA XUMHH
11 | Hudposas naboparopust Xumuueckre  CBOMCTBA | YPOK YCBOCGHHsI HOBBIX | XapakTepu3yOT oOII1Me XUMHUYECKHE CBOMCTBA COJIEH ¢ MO3UIUI
RELEON COJIEl B CBETE TEOPHUH 3HAHUU TEOPHUHU BJIEKTPOJIUTUYECKON AUCCOLUALINH.
LlnbpoBoit raTamK HIIEKTPOJIUTUYECKOMN CocTaBisIOT MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAIIEHHBIE HOHHBIE
3JIeKTPOIPOBOIHOCTH ITMCCOLMALINT YPaBHEHUs PEAKLMM C yHaCTHEM COJIEH.
ApryMEeHTHPYIOT BO3MOKHOCTb ITPOTEKAHUS PEaKLIUi ¢
y4acTHEM COJIEH Ha OCHOBe NpaBuiia beproie. IIpoBonar
OMBITHI, TOJITBEPAKAAIOIINE XUMHUUECKUE CBOICTBA COJIEH, C
coOII0IeHNEM MTPaBUJI TEXHUKH 0€3011aCHOCTH.
Habmro1ar0T 1 ONMUCHIBAIOT PEAKIMU C yYaCTHEM COJIeH C
MTOMOIIIBIO PYCCKOTO0 (POJTHOTO) SI3bIKA U SI3bIKA XUMUU
12 [Tonste o ruaponusze | KomOuHHMpoBaHHBIH | YcCTaHaBIMBAIOT 3aBUCHMOCTH MEXIY COCTABOM COJIH U
coJen YPOK XapakTepOM TMApOan3a. AHAIU3UPYIOT CPeay pacTBOpa COJIH €
MOMOILbI0 UHAMKATOPOB. [IpOrHO3UPYIOT TUIT THAPOIN3A CONU
Ha OCHOBE aHaJIN3a ero GOopMYJIb
13 | Ludposas nadoparopust [Lp. No 1. Pemienue VYpok - IpakTUKyM VYuarcs oOpamaTecsi € JTa0OpPaTOpPHBIM  OOOpPYIOBAaHHUEM H

RELEON

Iudporoit natunk
3JIEKTPOIPOBOIHOCTH

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

HarpeBaTeJIbHBIMU NpUOOpaMU B COOTBETCTBHM C IpaBUJIaAMU
TeXHUKU Oe3onacHocTH. HabmogaroT cBOHCTBA 3JEKTPOIUTOB U
OPOUCXOJAMMUX ¢  HUMH  sBieHuid.  HaOmomaor u
OIUCBHIBAIOT PEAKLIMM C YYaCTUEM DJIEKTPOIUTOB C IOMOIIbIO
€CTECTBEHHOT'O (PYyCCKOTO WUJIM POAHOIO) SI3bIKA M SI3bIKA XUMHUHU.
@opMyIMpYIOT ~ BBIBOABI 110  pe3yiabTaTaM IIPOBEACHHOIO
DKCIIEPUMEHTA




14 0O0001EeHue u Ypok 060011eHNST 1 O0600MIaI0T ¥ CHCTEMATU3UPYIOT CBOU 3HAHUS 110
cUCTEeMaTU3aIus CHUCTEMaTHU3aIU TeMe: «XHMMHUYECKHE PEaKIMU B PaCTBOpax
3HaHW 110 TeMe 3HAHUI ANEKTPOJUTOBY. [IpUMEHSIOT Ha IPaKTUKE paHee N3yYEHHBII
«XUMUYECKHUE PEaKIIU MaTepuai, paboTas Mo TpyIIaMm ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
B PacTBOpax CJI0’)KHOCTH
AJIEKTPOIIUTOBY
15 K.p.Ne 1 o Teme Ypok KOHTpOJIA [IpuMeHSIOT Ha MPAaKTUKE paHee U3YYCHHBIM MaTepua, padoras
«XUMUYECKUE PEAKITHI 0 TPYIIaM C 3aJaHUSIMUA Pa3HOT'O YPOBHS CIIOKHOCTH,
B PacTBOpax BBITMIOJHSIOT KOHTPOIIBHYIO paboTy.
AJIEKTPOIUTOBY
HemeTtanabl u ux coequHeHus (25 4)
16 0011251 XapaKTepUCTHKA VYpok — uccnenoanue | OOBACHSIOT YTO Takoe HeMeTalibl. CpaBHUBAIOT AJIOTPOITHBIE
HEMETaJUIOB BUJIOM3MEHEHUS KUCIIOpoa. PacKpeIBaTh MPUYMHBI aJNIOTPOIIHH.
XapakTepu3yroT XUMHUUECKUE 3JIEMEHThI-HEMETAJIbl U TPOCTHIE
BEIICCTBA-HEMETAJLIBIL: CTPOCHUE, PU3NICCKUE M XUMUICCKHE
cBoiicTBa HeMeTaoB. OOBACHSIOT 3aBUCUMOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB 2JIEMEHTOB-HEMETAJUIOB OT UX
nosnoxeHus B [lepuoanyeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB
17 Ob6mmas KomOunupoBanuelii | XapakTepu3yloT CTpOECHUE, PU3NYECKUE U XUMUYECKHE
XapaKkTepUCTUKA YPOK CBOMCTBA, MOJIYYEHUE U IPUMEHEHHUE T'aJIOTEHOB B IJIaHE
anemeHToB VIIA rpynibl 00111er0, 0COOCHHOTO U €TUHUYHOTO.
— raJoreHoB VYcTaHaBIMBalOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEKIY
CTPOCHHEM aTOMa, XUMHUYECKOU CBS3bIO, TUTIOM
KPUCTAIIMYECKON PEIIETKU TaJOTEHOB, UX (PU3UYECKUMH U
XUMHUYECKUMH CBOMCTBAMU
18 CoenuHeHus TaloreHoB | YPOK YCBOEHUS HOBBIX | XapaKTepu3ylT COCTaB, (PU3UYECKHE U XMMHUYECKHE CBOMCTBA,

3HAHUH

MOJIyYUeHUe U  NPUMEHEHHWE COEAMHEHMH TaJoreHoB ¢
HCII0JIb30BAaHUEM PYCCKOTO (POJHOIO) SI3bIKA U A3bIKA XUMHH.
Ha3pIBatoT coe/MHEHUs TajloTeHOB MO (OpMYJie M COCTaBIISAIOT
dopMynbl O WX Ha3BaHUIO. YCTAaHABIMBAIOT MPUYUHHO-
CIIEICTBEHHBIE CBS3M MEXJYy XHUMUYECKOW CBSI3bIO, THUIIOM
KPUCTAJZIMYECKONM  PELIETKH COEOUHEHWI TaJloreHoB, HX
(bU3MYECKUMU U XUMUYECKUMU CBOMCTBAMHU.




[TpoBoasT, HaOMIOIAIOT U OMHUCHIBAIOT XUMHUYECKUI SKCTIEPUMEHT
[I0 PACIIO3HABAHUIO T'aJIOTEHUA-UOHOB C COOJIIOJIEHUEM IIpaBUII
TEXHHUKHU 0€3011aCHOCTH.

BEIOMHSIOT pacyeTsl M0 XUMHYECKUM (OopMyJiaM U YPaBHCHUSIM
peakiMii, MPOTEKAIIINUX C YYaCTUEM COETMHEHHI raJOr€HOB

19

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

YPpok- IpakTUKyM

Vuarcs oOpamiaTbCsi € J1a0OpaTOpHBIM ~ 00OpYyJIOBaHHEM U
HarpeBaTeIbHBIMU MPUOOpPaMH B COOTBETCTBHH C IIpaBUJIAMHU
TeXHUKH Oe3ormacHocTd. HaOmiomaloT CBOMCTBA 3JEKTPOJIMTOB U
MPOMCXOAAIMX C  HUMH  sBiaeHud.  HaOmomaror u
ONUCHIBAIOT PEAKIIMM C Yy4YaCTUEM DJIEKTPOJIUTOB C IOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO WJIM POJHOTO) SI3bIKA U S3bIKA XHMMHH.
@OopMyJIUPYIOT  BBIBOJABI 1O  pe3yibTaTaM MPOBEAECHHOIO
IKCIICPUMEHTA
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OO0m1as XxapakTepuCcTUKa
snemeHToB VI A -
xanbKoreHoB. Cepa

KoMOunmpoBaHHbIii
YPOK

JlaroT oO11yI0 XapakTepUCTUKY aToMaM, MPOCTHIM BELIECTBaM U
COCIMHEHUSAM XaJIbKOI'€HOB B 3aBUCHUMOCTU OT HX IIOJIOKEHUS B
ITepuoanueckon CUCTEME. XapakTepus3yoT CTPOCHHE,
aJIoTponus, pU3NUEeCKre U XUMUYECKUE CBOMCTBA, MTOJIyYE€HUE U
IIPUMEHEHUE CEPBl. Y CTaHABIMBAKOT IPUYUHHO-CIICICTBEHHbIE
CBSI3U MEXKIY CTPOCHUEM aToOMa, XMMHYECKOW CBS3bIO, THUIIOM
KPUCTANIMYECKON  pemérku cepbl, €€ (UINUYECKUMH U
XUMHAYECKUMH CBOMCTBAMU.

BbInonHsA0T pacy€Thl M0 XMMUYECKUM (hopMyIaMm U

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

KomOunupoBaHHbIH
YPOK

XapakTepusyroT cocTaB, (pU3NUecKre U XMMHUECKHUEe CBOMCTBA,
MOJTy4eHUE U IPUMEHEHUE COCTMHEHUM CEPhI B CTETICHU
OKHUCIIEHUS -2 C UCTIOIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U
s13bIKa XUMUHU. Ha3pIBalOT COeTMHEHNUS CEPBI B CTETICHU
okucieHus -2 1o Gopmyne u CocTaBisioT (OPMYIIBI IO UX
Ha3BaHW0. COCTABIISIIOT MOJICKYJIIPHBIC M MOHHBIE YPAaBHECHUSI
peakiuii, XapaKTepu3yIollie XUMUYECKUE CBOMCTBA
COCJIMHEHUH Cephl B CTETICHN OKHCIICHUS -2.

OnuchIBaOT MPOLECCHI OKHUCJICHUSI-BOCCTAHOBJICHMUS,

ONPEEINSIOT OKUCIUTEND U BOCCTAaHOBHUTEIh 1




COCTaBIISIIOT AJIEKTPOHHBIN OajlaHC B pEaKUUsiX C y4aCTHEM Cepbl
B CTCTICHH OKUCJICHHUS -2.

VYcTaHaBIMBAIOT ~ NPUYUMHHO-CIEIACTBEHHBIE  CBSI3U  MEXKIY
XMMHYECKOM  CBS3bIO, THUIIOM KPUCTALINYECKON  PEIIETKH
COeIMHEHUN cepbl, UX (U3NUYECKUMH U XUMHYECKHUMH
CBOWMCTBaMH
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Kucnopoaubie
COCIMHEHUS CePhI

KomOunnpoBaHHBIT
YPOK

3anuchIBaloT GOPMYJIbI  OKCHIOB  CEpbl,  HA3bIBAlOT  UX,
OIMCHIBAIOT CBOMCTBA HA OCHOBE 3HAHUM O KUCIIOTHBIX OKCHJIAX.
XapakTepusyroT cocTaB, (U3NYECKUE U XUMHUYECKHE CBOMCTBA
CEpPHOM KHUCJIOTHI KAK IEKTPOJIUTA C UCIOJIB30BAHUEM PYCCKOTO
(ponHOTO) s3bIKA U sI3bIKA XUMHH. COCTaBISAIOT MOJICKYISPHBIC U
VOHHBIC YpPAaBHEHHUS PEAKUUH, XAPAKTEPUZYIOUIUX XHUMHYECKUE
CBOIICTBa cepHOM KUCIOTHI. Pacmo3HaT cysibhaT-HOHBI.
XapakTepru3yrT CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
KaK OKHCIIUTEJNS C UCIIOJIb30BAaHUEM PYCCKOTO (POAHOIO0) SI3bIKa U
sa3pika  XUMUU.  COCTaBJSIIOT ~ YpaBHEHUS  OKUCIUTEJIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH METOJOM AJIEKTPOHHOTO OalaHca.
BeimonHsor pacu€tel Mo XUMUYecKuM  opmylnam U
YPaBHEHUSIM pEaKLU, IPOTEKAIIUX C Y4YaCTUEM CEPHOM
KHUCJIOTBI.

Habmo1at0T 1 ONuChIBaIOT XUMUYECKUH SKCIIEPUMEHT
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I[Lp. Ne 3. «M3yuenue
CBONCTB CEepHOU
KHCIJIOTBD»

YPOK — IpaKTUKYM

VYuyatcs obpamaTbcst € J1aOOpaTOpHBIM ~ 00OpYIOBaHMEM U
HarpeBaTeJIbHBIMU TpHOOpaMU B COOTBETCTBHHM C IpaBUIaAMH
TeXHUKU Oe3zomacHocTu. HabmromaroT cBoicTBa 3JEKTPOIUTOB U
OPOUCXOJAIMMX ¢  HUMH  sBiaeHuid.  HaOmopmator u
OIUCBHIBAIOT PEAKLIMM C YYaCTUEM DIIEKTPOJIMUTOB C ITOMOILBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) fA3bIKA M SI3bIKA XMMUHU.
@OopMyIHMpYIOT BBIBOABI IO pe3ylbTaTaM  MPOBEACHHOTO
JKCIIEPUMEHTA
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O6mas

XapaKTepUCTHKA
XUMHYECKHX DJIEMEHTOB
VA rpynmnsl. A3ot

KomOunupoBaHHbII
YPOK

JlaroT OOIIyr0 XapaKTEPUCTHUKY aToMaM, IIPOCTHIM BeEIlleCTBaM U
COCMHECHUSAM ITHUKTOTEHOB B 3aBHCUMOCTH OT HX ITOJIOKCHUS B
[Tepuoanueckoit CHCTEME. XapakTepus3yrT CTpOCHHUE,
(bu3HYeCKre U XUMUUECKHE CBOMCTBA, MOJYIECHUE U IPUMECHECHHE




a30Ta C HCIOJb30BAHMEM PYCCKOTO (POJHOIO) si3bIKa M s3BIKA
XUMHH.

Ha3piBatoT coemuHeHMs a3zoTa 10 ¢GOpMyJIe M COCTaBIISIIOT
dbopMyapl 1O WX Ha3BaHHUIO. Y CTAaHABIMBAIOT IPUYHMHHO-
CJICJICTBEHHBIE CBSA3M MEXK]Yy CTPOCHHMEM aToOMa W MOJEKYJIbI,
BUJIOM XHMHUYECKOW CBS3U, TUIIOM KPHUCTAJUIMYECKOM PEIIETKHU
a30Ta ¥ ero (U3NIECKUMU U XUMUYCCKUMH CBOWCTBaMH.
BEIOTHSIOT pacuéThl MO0 XUMUYECKUM (OpMyJIaM U ypaBHEHUSM
peakiyii, MPOTEKAIIMX C yYACTUEM a30Ta

25

Ammuak. Coiii aMMOHUS

VYpoK yCBOECHMS HOBBIX
3HAaHUU

CocraBistoT hopmyIIbl o ux Ha3BaHUSIM.
3anuChIBalOT MOJIEKYJIIPHBIE W WOHHBIE YPaBHEHHS PEAKLUU,
XapaKTEePU3YIOIIME XHWMHUUYECKHE CBOWCTBA aMMHaka W COJeH
aMMOHMUSL. CocraBisoT YpaBHEHUS OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA C yYacTHUEM aMMHaKa C MOMOIIbIO
AJICKTPOHHOTO OajaHca.

YcraHaBIMBalOT TPUYUHHO-CIICICTBEHHBIC CBSI3U MEXITY
BUJIaMH  XUMHUYECKHUX CBSI3€H, THUNAMU KPUCTANIMYECKUX
pemEéTOK aMMMaka U cojiell aMMOHHMS U UX (U3HYECKUMU U
XUMHUYECKUMU  cBoiicTBamu.  [IpoBojsaT, HaOMIOAAlOT W
OTNHUCHIBAIOT XUMUYECKUM DKCIIEPUMEHT 10 Paclo3HABAHHIO
MOHOB aMMOHHS C  COONIOJEHWEM  MpPaBWJI  TEXHUKH
0€30MmacHOCTH.

BremonHsoT pacy€rel MO XUMHYECKMM  dopMylaM U
YpaBHEHUSM PEAKIIHii, MPOTEKAIOIINX C yYaCTHEM aMMHaKa
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[1.p.Ne 4 «[lonyuyenue
aMMMaKa U U3y4eHue
€ro CBOMCTB»

VYPpoK - IpakTUKyM

[Tomygator, cOOMPAIOT U pacmo3HAIOT aMMUak. PabotaroT ¢
1a60paTOPHBIM obopynoBaHueM u HarpeBaTeIbHBIMU
npubopaMr B COOTBETCTBHM C  MpaBWIAMH  TEXHUKH
O0e3zonmacHoctH.  HaOmromaroT W ONKCHIBAIOT XUMHYECKHUIH
AKCIIEPUMEHT C MOMOIIBI0 PYCCKOTO (POTHOTO) s3bIKA U S3BIKA
XuMUH. OOpMyIUPYIOT BBIBOABI MO PE3yJabTaTaM MPOBEIECHHOIO
IKCIIEPUMEHTA. CoTpynHuYaloT B mpormecce  y4eOHOTo
B3aMMOJICICTBHS NpU paboTe B rpynmax
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Hudposas madbopaTopus

Kucnopoacoaep:xaire

Ypok - uccienoBanue

3anuchIBAlOT ~ peaklui,  XapakTepu3yIOUMe  XUMHYECKHe




RELEON

Hudposoit naTank
AIIEKTPOIPOBOHOCTH

COCOAUMHECHUS a30Ta
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Kucrnopoaconepxarine
COEIMHEHHS a30Ta

KomOunnpoBaHHBIT
YPOK

CBOICTBa OKCHJIOB a30Ta.Y CTaHaBJIMBAIOT MIPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXKIY BHJIOM XHUMHUYECKOH CBSI3H, THUIIOM
KPUCTAJUTMYECKON PEIIETKH OKCHJIOB a30Ta U UX (PU3NUYECKUMH U
XUMUYCCKUMH CBOMCTBaMU.XapaKTEPU3YIOT COCTaB, (PU3UUCCKUC
U XMMHUYECKHE CBOMCTBA a30THOW KHUCJOTHI KakK 3JICKTPOJIMTA,
IIPUMEHEHHUE C HCIIO0JIb30BAHUEM PYCCKOro (pPOAHOIO) s3blKa U
sI3bIKa XUMUU.

3anuchIBalOT MOJICKYJISIPHBIE W WOHHBIE YpPaBHEHHUS PEaKIui,
XapaKkTepU3YIOIIUEe XMMUYECKUE CBOMCTBA a30THOM KHUCIOTHI KAk
anekrposinta. llpoBoasT, HAOIIOJAIOT M OMUCHIBAIOT XUMUYCCKUI
AKCIEPUMEHT, XapaKTEPU3YIOIIUN CBONCTBA a30THOM KHMCJIOTHI
KaKk  DJJIEKTPOJIHTa, C  COONIOACHWEM TMPaBWI  TEXHHUKHU
0€30MacHOCTH.

XapakTepusylT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBIISIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
XapaKTEPU3YIONINX XUMUYECKHE CBOMCTBA a30THOM KUCIIOTHI KaK
OKHUCJIUTETIS, C TOMOIIBIO 2NIEKTPOHHOTO OanaHca. [IpoBomsrt,
HaOIIOAI0T U OMUCHIBAIOT XUMUYECKUN SKCTICPUMEHT,
XapaKTEePU3 YOI CBOMCTBA a30THOM KUCIOTHI KAK OKUCIUTES,
¢ coOJII0IEHUEM MPABUII TEXHUKU 0€30T11aCHOCTH
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®ocdop u ero
COCIMHCHUS

YPOK - IPaKTUKYM

XapakTepu3yloT CTPOCHUE,  AIOTPONHio,  (GU3NYECKHe U
XMMUYECKHE CBOWCTBA, MOJydyeHHWe W mpumeHeHue docdopa ¢
MCIIOJIb30BAaHUEM PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XHMHH.
CaMocCTOsTENIbHO ONUCHIBAIOT CBOMCTBa okcua ¢ocdopa(V) kax
KHCJIOTHOTO OKCHJIa U CBOHCTBA OpTO(POCHOPHON KHCIIOTHI.
[TpoBonsT, HAOIIOAIOT U OMUCHIBAIOT XUMHUYECKHI YKCIIEPUMEHT
c co0uro/IeHNeM paBUII TEXHUKU 0€30MacHOCTH.
Pacnio3nator docdar-nonsl
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Oomuras
XapaKTEePUCTUKA
3JIEMEHTOB v
TPYIIBL. YTIEPOT

A-

Ypok 060011eHus u
CHUCTEMAaTH3aIHH
3HaHUU

JlaroT oO11yI0 XapakTepuCTUKY aromMam, MPOCTHIM BELIECTBaM U
COEIMHEHUSIM 2IeMEHTOB [V A- rpynmnel B 3aBUCUMOCTH OT MX
nonoxenuss B Ilepuogmdeckoir cucreMe. XapaKTEpU3YHOT
CTpOEHHE, aJUIOTPOIUI0, (pU3MUYecKre U XHMUYECKHE CBOMICTBa,
MOJIy4eHHE U PUMEHEHHE aMOp(HOTro yriiepoaa U €ro COpToB C




HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
(CpaBHUBAIOT CTPOSHUE M CBOMCTBA aliMasa u rpadura.
OnuChIBaIOT OKUCIUTELHO-BOCCTAHOBUTEIbHBIE CBOIICTBA
yriepona
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Kucnopojaconepxaiue
COCTMHECHUS yriiepoja

KoHTtpoisbHO-
00001Iaronui ypox

XapakTepu3yloT cOCTaB, (GU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
MIOJIyYeHUE U IPUMEHEHNE OKCHJIOB YIJIEPO/ia C UCIIOJIb30BaHUEM
PyCCKOTO (pomHOTO) S3BIKA u SI3bIKA XUMUHU.
VYcTaHaBIMBaIOT NPUYMHHO-CIIEICTBEHHbBIE CBSI3U MEXIY
BUJIaMU  XUMHYECKHUX CBsI3€d, THUINAMU KPUCTALTUYECKUX
PEmETOK OKCUIOB YIiiepoJia, X (U3NYECKUMU U XUMHUYECKHUMHU
cBOlicTBamMH, a Takxke mnpuMeHeHHeM. CoOIOar0T mpaBuiIa
TEXHUKH  OE€30MacHOCTH  NPU  HCIOJB30BAHMM  TEYHOTO
OTOIUICHHSI. XapaKTePU3yIT COCTaB, (PM3MUECKHUE ¥ XMMHUCCKHC
CBOMCTBA, MOJYYEHHUE U MPUMEHEHHE YrOJIbHOW KUCIOTHI U €&
coneit (kapOOHATOB W THAPOKApPOOHATOB) C HCIIOJIH30BAaHUEM
pPYycCKOro (POAHOTO) sI3bIKA U SI3bIKA XUMUH.

NnnrocTpupyroT 3aBUCUMOCTh ~ CBOMCTB ~ COJIEM  YrOJIBHOM
KHCIOTBI OT HMX cocTaBa. [IpoBonmar, HaOmwomawT |
OTHUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C COOJIFOJICHUEM TPaBUII
TEXHHUKHU 0€30M1aCHOCTH.

Pacno3nator kapOoHAT-HOH. Beimonnsitor pacuérbl o
XUMHYECKUM (OpMyliaM M YPaBHEHHUSM PEAKIIHH, TPOTEKAIOLIUX
C Y4aCTHUEM COEJIMHEHUH yriepojaa
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udposas mabopatopus
RELEON

Hudposoit naTunk
AJIEKTPOIPOBOTHOCTH

[T.p. Ne 5. «Ilonyuenue
YTIJIEKHUCIIOTO Ta3a u
U3y4EHHE €r0 CBOMCTBY»

VYPpOK — npakTUKyM

[Tonyyaror,  cOOMpAIOT M PaCMO3HAIOT  YIVIEKUCHBIA  Tas.
HaGnromatloT W ONKCBHIBAIOT XMMUYECKMH  OKCHEPUMEHT €
MOMOILIBIO  PYCCKOTO  (pOJIHOTO) s3bpIKa W S3bIKa XUMHH.
@opMyIHPYIOT BBIBOJABl 1O  pe3yiabTaTaM  IPOBEACHHOIO
JKCIIEPUMEHTA.

CoTpynHUYalOT B Mpolecce yuyeOHOro B3aWMOACWUCTBUS TIpU
pabote B rpynmnax
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YreBo1opoasl

KomOunupoBaHHbII
YpPOK

XapakTepu3yloT 0COOEHHOCTH COCTaBa U CBOMCTB OpraHMYECKUX
coelMHeHUN. Pa3nmnuaroT mnpenenbHble M HENpeAelbHbIe




yraeBomopoAsl.  HaspiBatoT u 3amuchiBaloT  (OpMYIIbI
(MOJNeKyJIsIpHBbIE U CTPYKTYPHBIC) BaXKHEHIIMX MPEACTaBUTEICH
yraeBonopoAoB. [lpemnaraioT sKCriepuMEeHT MO Paclo3HABAHUIO
COEIMHEHUI HempenenbHoro crpoenus. HabmogaroT 3a xonom
XMMHUYECKOTO SKCIIEPUMEHTA, OMHUCHIBATH €r0 U JIelaTh BHIBOJBI
Ha OCHOBE HaOoieHnN. DUKCUPYIOT Pe3yabTaThl SKCIIEPUMEHTA
C MOMOUIbIO PYCCKOTrO (POJHOTO) s3bIKA, a TAKXKE C MOMOIIBIO
XUMHYECKUX POPMYIT ¥ YPABHCHHIA.

34 Kucnoponconep:xamue Komb6unupoBanusiii | XapakTepu3yroT CIUPTHI, KaK KHUCJIOPOJICOIepIKalIie
OpraHUYecKue YPOK opraHuveckne coenuHeHus. KiacCHpUIMPYIOT CHOUPTH 1O
COETMHEHUS aTOMHOCTH.
HazpiBaroT npezacraBuTeneii ofHO- U TPEXATOMHBIX CIUPTOB U
3aMUCHIBAIOT U3 (HOPMYIIBIL.
XapakTepusyoT  KHUCIOTHI, KaK  KHUCJIOpOACOAepkallne
OpraHHYECKHUEe COCTUHEHUSI.
HazpiBatoT mpencraButeneil NOpeNesbHBIX U HENPEIesIbHbBIX
KapOOHOBBIX KUCJIOT M 3aHCHIBAIOT U3 (DOPMYIIHIL.
35 Kpemnuii u ero KombOunupoBanusiii | XapakTepu3yrT CTPOCHHE aTOMOB M KPUCTAJUIOB, (DU3HUECKHUE U
COEIMHEHUS YpOK XUMHUYECKHE CBOMCTBA, MOJYYEHHE U NMPUMEHEHHE KPEMHHS C

HCTOJIb30BAaHUEM PYCCKOTO (POIHOTO) S3bIKA U A3bIKA XUMHH.
YcTaHaBaInBaroT MPUYUHHO-CJIICACTBCHHBIC CBs3HU MCKIOY
CTPOCHHEM aToOMa, BHJOM XHUMHYECKOW CBSI3U, THUIIOM
KPUCTAIJIMYECKON PEIIETKH KPEeMHHUS, €ro (u3n4eckuMH H
XMMUYECKMMH  CBOMCTBaMH.  BBIMOMHAIOT — pacy€rel 1O
XUMHUYECKUM (DOpMYyJIaM U YpaBHEHMSIM peaklui, MPOTEKAIOIINX
C ydacTHeM KpEeMHHUS M €ro COeJUHEHUH. XapaKTepu3yroT
cocTaB, (pU3MUECKHME M XUMHUECKHE CBOMCTBA, MOJIy4YEHHE U
PUMEHEHHE COCTMHEHUI KPEMHHUSI C UCTIOIb30BaHUEM PYCCKOTO
(pomHOrO) s3bIKa M sI3bIKa XUMHHM. CpaBHHUBAIOT TUOKCH[IBI
yriepoaa U kpeMHns. OMUCHIBAIOT BaKHEUIIINE THTIBI
IOPUPOJHBIX COEJAMHEHHH KPEMHHUS KaK OCHOBHOTO JJIEMEHTa
autochepsl. Paco3HaroT cCUIIMKaT-UOH
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CunukaTHast
[TPOMBIIIUICHHOCTD

Ypok yCBOECHMSI HOBBIX
3HAHUH

XapakTepus3yroT CUIMKATHYIO IPOMBIIIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKLHIO. YCTAaHABIMBAIOT AHAJTIOTUM MEXK]Y Pa3IMUHbIMU
OTpaCJISIMU CUIIMKATHOW MPOMBIIIJICHHOCTH

37 [TosryueHnue HemeTauioB | YpOK ycBOeHUsS HOBBIX | ONHKCBHIBaIOT HAXO0XKJIEHUE HEMETAJJIOB B IIPUPO/IE.
3HaHUH XapakTepu3yroT GpakLHOHHYIO IEPETOHKY KUKOT0 BO3yXa
KaK COBOKYITHOCTH (DU3MYECKHX MPOLIECCOB. APrYMEHTUPYIOT
OTHECEHME aKTUBHBIX HEMETANIOB K OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIM IIPOLIECCAM
38 [lonydyeHne BakHEHIINX VYPpoK - IpakTUKyM XapakTepu3yloT XUMU3M, ChIPbE, alnapaTypy, HayuHble
XMUMUYECKUX COEAUHEHUN MPUHLIMIIBI ¥ TPOTYKIUIO IPOU3BOJICTBA CEPHON KHCIIOTBHI.
CpaBHMBAIOT IPOMU3BOJICTBO CEPHON KUCIIOTHI C IPOU3BOICTBOM
amMMHaKa
39 | Hudposas naboparopus O060011IeHNE 10 TEME KomOunMpoBaHHBIT [TpoBoaAT o11eHKY COOCTBEHHBIX JOCTH)KCHHUI B YCBOSHUU TEMBI.
RELEON HemeTtamisl 1 ux YPpOK KoppekTupytor cBOM 3HaHUS B COOTBETCTBUU C INITAHUPYEMBIM
LindpoBoit raTanK COCAMHEHUS» pesynabraroM.  IlomywaroT xumuueckyro  MHOpMaLMM U3
3IIEKTPOIPOBOAHOCTH pa3iaMyYHbIX UCTOYHHMKOB. [IpeacraBisior nHpopMaluoo Mo Teme
«Hewmetannel» B Buje TabIMIl, CXEM, OIIOPHOT'O KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacts KT
40 K.p. Ne2 mo teme: YPpoK - KOHTpOIIS [TpuMeHsIIOT Ha MpaKTUKE paHee M3y4eHHBIM Marepual, padoras
«Hemeramiel u ux 3HAaHUU 0 TIpynmaMm ¢ 33JaHUsIMH  Pa3HOIO YpPOBHS  CIIOKHOCTH,
COEJTMHEHUS» BBIMIOJHSIOT KOHTPOJIbHYIO paboTy.
MeTtanibl ¥ ux coequnenus (17 4)
41 [[os10KEHNE METAIIOB B VYpok ycBoeHus HOBbIX | OOBSCHSIOT UYTO Takoe MeTaulbl. Pasnuyaror  popmbl
[ leproanueckoil cucreme, 3HaHUU CYILLIECTBOBaHMS METAJUIOB: DJIEMEHTHI U IIPOCTHIE BEIIECTBA.
CTpPOEHHE aTOMOB U XapakTepu3yroT XUMHYECKHE JJIEMEHTHI-METAUIbl 10  UX
KpUCTAJIOB nosnoxenuto B llepuoguyeckon cucreme JI. M. MeHnneneesa.
[Iporao3upyroT CBONCTBa HE3HAKOMBIX METAJIJIOB 1o
M0JIOKEHHUIO B [leproanueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. YCTaHaBIMBAIOT NPUYUHHO-CIIEICTBEHHBIE
CBA3M MEX]y CTPOCHMEM aTroMa, BHJOM XHUMHYECKOH CBS3H,
TUNIOM KPUCTAJUNIMYECKOW PEIETKH METAUIOB — IPOCTHIX
BEUIECTB U UX COCAMHEHUN
42 O61111e XUMHUYECKUE Kom6unupoBanuelii | OOBSACHSIOT YTO TaKO€ psifi aKTUBHOCTU MeTaJuIoB. [IpuMenstoT




CBOIMCTBA METAJIJIOB

YPOK

ero JUIs XapaKTEePUCTHKH XUMUYECKHX CBOHUCTB IMPOCTHIX
BelecTB-MeTaioB. O000MAIOT CHUCTEMY XUMUYECKUX CBOHCTB
METAJUIOB KaK «BOCCTAaHOBHUTEJIBHBIC CBOMCTBAY. COCTaBIISIOT
MOJICKYJISIPHBIC YPABHEHUSI PEAKIIUM, XapaKTePU3YIOIINX
XHUMUYECKHE CBOWCTBA METAJIJIOB B CBETE YUEHHSI 00
OKHUCJIMUTEITLHO-BOCCTAHOBUTENBHBIX MPOIIECCaX, a PEAKIIUU C
YYaCTHEM DJIEKTPOJIUTOB, IPEACTABIISTh TAKXKE U B HOHHOM
Bujie. HabIroar0T ¥ ONMMCHIBAIOT PEAKIIUU MEK/Ty BEIIECTBAMH C
MIOMOIIIBIO0 PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XMMHH.
CaMOCTOSTEILHO IIPOBOAAT OIIBITHI, IIOATBCPKAAIOIIUC
XHUMUYECKHE CBOWCTBA METAJLJIOB C COOJIFOICHUEM TTPaBHII
TEXHHUKHU 0€3011aCHOCTH

43 O011ast XapaKTepUCTHKA Ypok ycBoeHus HOBBIX | OOBSCHSIOT OSTUMOJIOTHIO Ha3BaHHsI TPYNONbl  «IIIEIOYHBIE
[IICJIOYHBIX METAJJIOB 3HAHUI MeTasuiby. J[aroT o0IIy0 XapakTepUCTUKY IEI0YHBIM METajljlaM
44 OO0was xapakTepucTHKa KoMOunupoBanueiii | 10 ux monoxenuto B Ilepromuueckoil cHCTEME XUMHYECKHX
HIEJIOYHBIX METAJIJIOB YPOK anemenTtoB J[. 1. Menaeneesa.
XapakTepusyroT cTpoeHue, GU3NIecKue U XUMUYECKHe CBOMCTBA
IIECJIOYHBIX METa/lIoOB B CBeTe OOIIEro, OCOOCHHOIO H
€AMHUYHOTO.
[Ipencka3piBatOT PU3MUECKHE U XUMHYECKHE CBOMCTBA OKCUJIOB
U TUAPOKCHUJIOB LIEJIOYHBIX METAUIOB Ha OCHOBE HX COCTaBa U
CTPOCHMSI W TOATBEPXKIaTh  MPOTHO3BI  YpaBHEHUSIMHU
COOTBETCTBYHOLIMX  peakuuil.  [IpoBomsatr  pacuérer  mo
XUMUYECKUM (popMyliaM U ypaBHEHMSIM PEaKIIUH, MPOTEKAIOIINX
C y4aCTHUEM HIEJOYHBIX METAJUIOB U UX COETMHEHHI
45 O01ast XapaKTepUCTHKA Ypok yCBOCHHS HOBBIX | XapaKTepu3yIOT CTpoeHue, (PU3HuecKre U XUMUIECKHE CBOMCTBA
[11€JI0YHO3EMETBHBIX 3HaHUI MIETOYHO-3eMENIbHBIX METAJUIOB B CBETE OOIIEro, 0COOEHHOTO H
METaJJIOB enquHUYHOTO. [IpenckaspiBaroT (u3WUeckne ©W XUMHUYECKHE
46 OO61mas xapakTepucTHKa KoMOMHMpOBaHHBI | CBOWCTBA OKCHIOB M TMAPOKCUIOB MeramioB IIA rpynmer Ha
1IEJI0YHO3EMETbHBIX YpPOK OCHOBE HMX COCTaBa M CTPOCHHS W TMOATBEPKIAIOT IMPOTHO3BI
METaJUIOB YpaBHEHUSMH COOTBETCTBYIOLIUX PEAKIUH.

[TpoBoasT pacu€rhl MO XUMHYECKUM (hopMyrnaM U ypaBHEHUSM
peakuyii, NPOTEKAOIMIMX ¢ YYaCTHEM IIEIOYHBIX METAJUIOB U UX




COEeIUHEHNN

47

JKécTtkocTh BOILI U
CrocoObI €€ ycTpaHeHUs

YpoK yCBOECHHS HOBBIX
3HAHUU

OOBACHSIOT 4TO TaKoe (OKECTKOCTD BOJIBD».
PaznuyaroT BpeMEHHYI0O W MOCTOSIHHYIO  JK€CTKOCTHh  BOJIBI.
[Tpemiararor crocoObl yCTpaHEHHS KECTKOCTH BOJBL. IIpoBOsAT,
HaOMIOJAIOT M ONHCHIBAIOT XUMHUYECKUM OJKCHEPUMEHT, C
COOJTIOZICHUEM MPABUJI TEXHUKHU 0€301IaCHOCTH
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[Lp.Ne 6. «Ilonyuenue
JKECTKOH BOJBI U
CII0COOBI e€
yCTpaHEHUS»

KomOunupoBaHHbIiI
YPOK

[Tonyuyaror, COOMPAIOT U PACIIO3HAIOT YIIICKUCIIBIN ras.
Ob6pamarorces c 1a060paTOPHBIM o0opyI0BaHHEM u
HarpeBaTeIbHBIMU TIPUOOpaMU B COOTBETCTBHH C IPaBUJIAMHU
TEeXHHUKHU Oe3omacHOCTH. HabmoqaoT U OMUCHIBaIOT XUMUYECKUIT
AKCIIEPUMEHT C TMOMOMIBI0 PYCCKOTO (POJHOTO) S3bIKA U S3BIKA
xumun. OopMynUpyIOT BBIBOJBI 1O pe3yabTaTaM IPOBEACHHOTO
AKCIIEPUMEHTA. CoTpyaHuyaior B npoiiecce y4eOHOT0
B3aMMOJICIICTBHS MpU paboTe B rpynmax
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AJTIOMUHUN U €T0
COCTUHEHUSI

VYPpOK - IpakKTUKyM

XapakTepu3yloT  allOMHHMHA 110  €ro  IOJIO)KCHHUIO B
[lepuonuueckoit cucrteme xumuuyeckux osaemento J[. U.
Meneneesa. OnuceIBalOT CTpPOEHHUE, ¢buznueckue "
XMMHUYECKHE  CBOWCTBA  QJIIOMHMHUSA,  IOATBEpPXKAAs  HUX
COOTBETCTBYIOIIMMH YPABHEHUSIMU PEAKIUH.

OOBSACHAIOT JBOWCTBEHHBIM XapakTep XWMHUYECKHMX CBOWCTB
OKCHJA Y THAPOKCUA ATFOMUHUSA.
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Hudposas maboparopus
RELEON

Iudporoiil natunk gaBIeHUSL

DKenes3o

YpoK YyCBOEHMS HOBBIX
3HAHUU
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CoeTnHEHNS Kee3a

KomOuHupoBaHHbIH
YPOK

XapakTepu3yroT NoJiokeHue xene3a B [lepuoaudeckoit cucreme
xumuueckux odnementoB JI. W. MengeneeBa, ocoOeHHOCTH
cTtpoeHus: aroma. OMNUCBHIBAIOT (U3UYECKHE U XUMUYECKHE
CBOMCTBAa JKelie3a, TMOJTBEpPXKAasi WX COOTBETCTBYIOIIMMH
ypaBHeHUssMH  peakiuil.  OOBSACHSAIOT  HAIMYUE  JIBYX
TEHETUYECKUX PAJOB COEAUHECHHUHN Kene3a Fe’+ u Fe*' .
YcTaHaBIMBAIOT 3aBUCHMOCThH O0JIACTe MPUMEHEHHUs Kele3a U
€ro CIUIaBOB OT CBOMCTB. IIpoBOIAT pacy€rbl MO XWMHYECKUM
dbopMynaM M ypaBHEHUSM PEAKIHi, MPOTEKAIOIIUX C Y4acTHEM
xKene3a U ero coenuHeHui. HaOmogaroT U ONMCHIBAIOT PeaKIuu
MEXy BEIIeCTBAMU C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA W
SI3bIKA XUMUHU
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Hudposas nabopatopus
RELEON

HudpoBoil naTuuk AaBIeHUS

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

YpoK-npakTUKyM

OKCIEpUMEHTAILHO MCCIEAYIOT CBOMCTBA METaUIOB HU  HUX
COCIMHEHUH, pellaTh 3KCIEPUMEHTAIBHBIC 3aJadyd [0 TEME
«Mertamibl»y. PabotaroT ¢ J1a00opaTopHBIM OO0OpYAOBAaHHEM U
HarpeBaTCeIbHBIMH NPUOOpPaMH B COOTBETCTBHH C IIpaBUJIaMHU
TEXHUKU Oe3omacHocTH. HaOmromaroT cBOMCTBA METAIIOB U UX
COCIMHCHU U SBJICHUH, MIPOUCXOISINAX C HUMH.
OnuCHIBaIOT XUMHUYESCKHM SKCIIEPUMEHT.
@opMyIHPYIOT BBIBOJLI ~ T10  pe3yibTaraM  MNPOBEICHHOIO
skcriepuMenTa. Omnpenenstor (MCXoisd H3 ydeOHOH 3amaun)
HEOO0XO0IUMOCTD HCII0JIb30BaHUSI HaOJIIOIeHUA 158)071
AKCIIEPUMEHTA
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Koppo3ust meTtayyioB
CIIOCOOBI 3aITUTHI OT HEE

VYpoK yCBOECHMS HOBBIX
3HAaHUU

OOBACHSIOT YTO Takoe KOppo3us. PaznuyaroT XUMHUYECKYIO U
AJIEKTPOXUMUYECKYI0  KOppo3uu. MILTIOCTPUPYIOT — MOHSTHS
KKOPPO3HSI», «XUMHYECKAsT KOPPO3HS», <(AICKTPOXHUMHUYECKAs
KOppO3Hs» MpUMepaMH. XapaKTEpU3YIOT CIOCOOBI  3allUuThI
METAJUIOB OT KOPPO3UHU
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MeTainisl B Ipupoe.

YpoK yCBOECHMS HOBBIX
3HAHUU
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[loHsTHE O METAILTYprUN

Ypok- cemunap

Knaccupuuupytot popMbl IPUPOAHBIX COEAUHEHNUN METAIIOB.
XapakTepu3yroT 00LIMe CrocoObl MOJYyYeHUs METaIoB: MUPO-,
THJIPO- U DJIEKTPOMETAJLTYpPIHH.

KoHkpeTusupyroT 3TH cnocoObl MpuMepaMH U ypaBHEHUSMHU
pEAKIMI C COCTaBICHUEM DIIEKTPOHHOTO OajaHca.

OnucelBalOT JOMEHHBI  MpOLECC M DJIEKTPOJIUTUYECKOE
MOJTy4EHHE METAJLJIOB.

Pa3nnyaroT 4€pHblE M LIBETHBIE METAJUIbI, YYTYHBI U CTAIN
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O00011eHNe 3HAaHUH 110
reme «MeTauibl»

O6006maronuit ypok

O0600MIat0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS TIO

teme: «Metamnely. [[puMeHSIOT Ha TPAKTHKE paHee N3yUeHHBIH
MaTepuai, padoTas 1Mo TPYIIIaM ¢ 33JaHUSIMHU PAa3HOTO YPOBHS
CIIOHOCTH
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KonTponbhas pabot 3 no
reme «MeTaib»

Ypok KOHTpOIA

[TpuMeHsIIOT Ha IpaKTUKE paHee N3YUYEHHBIN MaTepual, padoras
110 TPYMIAaM C 3alaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BBITIOJIHSIFOT KOHTPOJBHYIO PaloOTYy.

XuMHsA ¥ OKpYsKawmas cpena (2 1)
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I}(I/IMI/I‘-ICCKEU{

KomOuHupoBaHHbII

WuTerpupytoT cBefeHus no ¢puzndeckoi reorpauu B 3HAHUS




OpraHu3arys [LUIAHETHI
BeMurs

YPOK

0 XMMHUYECKOW OpraHHU3aliH IJIaHEThl. XapaKTePU3YIOT
XUMHAYECKUN COCTAB Fe0JIOTHUECKUX 000I0UEK 3EMITH.
PaznuyaroT MHHEpaJIbl M TOPHBIC TTOPOJIBI, B TOM YHCIIE U PYIbI

59

OxpaHa

OKpYKaroIel Cpe/ibl OT
XUMUYCCKOI'O
BarpsI3HCHUS

Ypok — cemunap

XapakTepu3yroT UCTOUHUKHU XUMHUYECKOTO 3arpsi3HEHUS
OKpyXkaromiei cpenbl. ONUCHIBAIOT TJ100aTbHbIE 3KOJIOTUYECKUE
mpoOJIeMbl  4YENOBEYeCTBA,  CBS3aHHBIE C  XUMHUYECKUM
3arpsiHeHueM. [IpennaraoT myTd MUHUMHU3ALUKA  BO3ACUCTBUS
XUMUYECKOTO  3arpsi3HEHUST  HAa  OKPYXKAIOLIYyI0  Cpemy.
[TpuBOAT IpUMEPHl  MEXAYHAPOAHOTO  COTPYAHHYECTBA B
00JIaCTH  OXpaHbl  OKpYXaroled cpeapl OT XHUMHYECKOTO
3arpsi3HEHUS

(OID) (7 v)

O000menne 3HAaHUH 10 XMMHH 32 KypC OCHOBHOM mIKO0.bI. [loaroroska k OCHOBHOMY rocyapCTBeHHOMY 3K3aMeHY
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Bemectsa

O6o0maromuit ypok

[Ipencranstot nuHpopmaruio o reme «lleproanueckuii 3aKoH u
ITepuomuueckas cucrema J[. M. MenzaeneeBa B CBET€ TEOPUH
CTPOEHHS aToMay B BUJE TaOJHII, CXEM, OTIOPHOTO KOHCIEKTa, B
TOM qyucie c [IPUMEHEHUEM CpEeACTB HKT.
BbINONHAIOT TECTOBBIE 3a/1aHust o TEME.
[Ipeacrasmstor uHpopmanuo mo Teme «Buapl XuMHUYECKHX
CBSI3€ W THUINBl KPUCTAUIMUECKUX pemeEToK. B3ammocBsizb
CTPOCHHUSI M CBOMCTB BEIIECTB» B BHUJE TaOJMII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucJe ¢ npuMeHennem cpeacts MKT
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X UIMUYECKHE pEaKIIU

O6006maronuit ypok

[Ipeacrasmsitor  uHpopmanuio mo Teme «Kmaccudukarus
XMMHMUYECKUX pEaKUui M0 pa3IuyHbM npu3Hakam. CKopocTb
XUMHUYECKHX peakuuil» B BUAE TaOlHIl, CXEM, OINOPHOTO
KOHCIIEKTa, B TOM uucie c¢ npumeHeHueM cpeacts HMKT.
BrITTonHAIOT TeCTOBBIE 3a1aHus MO TeMe. Xapakrepuszytor OBP,
OKHCJIMUTEIb 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 HWHIWBUIYAIbHBIC
CBOMCTBA KHUCIJIOT, OCHOBaHUW, COJIEI B CBETE TEOPUU
AIEKTPOJIUTUYECKOMN JIFICCOITHAITHMN.
ApryMEeHTHPYIOT BO3MOKHOCTh MPOTEKaHUS XAMHYECKHX
peakuuii B pacTBOpax »JJEKTPOJUTAX MCXOId U3 YCIOBHUH.




XUMHH

Knaccupumupytor HeopraHudeckue BeIeCTBa IO COCTaBy U
cBoiictBaM. [IpuBOASAT MpUMEpPBl MPEACTABUTENEH KOHKPETHBIX
KJIACCOB U I'PYNI HEOPraHUYECKUX BEUIECTB

64 [loBTOpEHUE U KoMOuHMpOBaHHBIIH BBINOMHAIOT TECTHI U YIPAXKHEHMS, PELIAOT 3aJa4M 110 TEME.
00001IIEHHE 110 TEME. YPOK [TpoBOASAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.
[lonroroBka k KoppekTupyror cBOU 3HaHHS B COOTBETCTBUU C INIAHUPYEMBIM
KOHTPOJIbHOM pabote pe3ynbTaToOM

65 Kontponbnas padotaNe4 | Ypok KOHTpoIs [TpuMeHsIOT Ha IpaKTUKE paHee N3YUYEHHBIN MaTepual, padoras
«torosas no Kypcy I10 TPYIIIIAM C 33JIaHUSIMHA Pa3HOTO YPOBHS CI0KHOCTH,
OCHOBHOM IIIKOJIBI» BBHIMIOJTHSIOT KOHTPOIILHYIO paboTy.

66 AHATT3 KOHTPOJIBHOM KoppekTupytot cBou 3HaHUS
padotsl. [TogBenenue
MTOrOB T'OJIA.

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

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

BMAe Tenna u ceeta. PasnuyaloT romoreHHoe ropeHune (Hanpumep, npu paboTte ra3oBow ropesikn), U reTeporeHHoe ropeHne (Hanpumep, ropeHne cnvpTa u
CYXOro roptoyero). B paccMOTpeHHbIX NpyMepax nrams UMeeT CXOAHOE CTPoeHne. B HEM MOXHO BblAENUTb TPU HacTy.

BHyTpeHHUI KOHYC TEMHOrO LiBeTa (B Criydae rasoBoW ropernku cuHero ugeta) ¢ Hu3kon Temnepatypon ~ 300—500 °C. 3aeck npomcxoanTt ucnapeHme u

pa3noXeHue roproYero BeLlecTsa.

CpefHuin BOCCTaHOBUTENbHbINA KOHYC COCTOUT M3 CMECU BO3ayxa U ropsLiero rasa. 3aecb nog BrnvsiHieM 6onee Bbicokon TemnepaTypbl (1500—1800 °C)
NPOAYKTbI NCMApPEHNst N Pa3fNOXEHUSA rOPHYMX BELLIECTB akTUBHO pearvpyroT ¢ Kucnopogom. Ecnm yacte yrnepoga octaércst cBo60AHOM, TO ero
MenbYanLlme HYacTuLbl packansaTcs U NpUAaT NNamMeHn pkoe cBeYeHne. 9Ta YacTb nnameHn 6oraTta yrapHbiM rasom CO — CunbHbIM BOCCTAHOBUTENEM,
No3TOMY €€ Ha3blBalT BOCCTAHOBMTENbHON. TouYka Hanbonee BbICOKON TemMnepaTypbl HAXOAUTCS] HA OCTPUE BOCCTAHOBUTENBHOMO KOHYCA.




BHELUHWN OKUCIIMTENBHBIN KOHYC 0Opa3yeT HEBMAMMYO 000STOUKY, OKpY>KatoLLyto nnams. 34ecb Nog BNUSTHUEM 3HAYNTENBbHOMO MPUTOKA eopora soayxa nponexopu nonkoe
owncneHue fopiowero seuiectea o CO7)  HO (npu foperum cyxoro ropiosero va oewose yeotponura Ta ok 0BpasyeTcs N2). Mpu 3ToM ocTaéTcst M30bITOK KUCIOPOoaa, KOTOPbIA NPY BbICOKOW TeMnepaTtype
obnagaeT BbICOKOW OKUCIMTENBbHON aKTUBHOCTbLIO, MO3TOMY BHELLUHSAS YacTb NflaMeHn HasbiBaeTCs OKUCIUTENbHOW. icnonb3ysi nogays BO3ayxa, MOXHO
YBENWYUTb TEMMEPATYPY MIaMeHMN.

MNpakTnyeckas yactb: Llej'lb onblTa: N3y4nTb CTPOEHUE MITaMEHU, onpeaesinTtb TeMnepaTypy B pa3HbliX €ro 3o0Hax npu UCnosib3oBaHNM pa3yindHbIX
MCTOYHMKOB Tenna .

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

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

2. . Tepmonapa nocne 13Bfie4YeHusl U3 nraMeHn ocTbiBaeT He cpaly — Geperntech oxora. 3.B cnMpToBke COaepXKUTCS roptoyast KUaKOCTb.

MHcmpyKL{Uﬂ K 8bIINOJTHeHUHO:

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

2 . Baxrute cnmupToBKy. Korga nokasaHus ctabmnmanpyroTcs, 3anuimTe 3HadeHme TeMmnepaTtypbl Ha cxeme nnamenu (puc. 1). 3.MNepemelLanTte gaTtymk
TemnepaTtypbl B CneayoLLyo TOYKY NraMeHn B COOTBETCTBUM CO cxeMon. [Ina atoro ocnabnante MmydTy 1 nepemeLLante e€ (BMecTe C nankon u 4aT4MKOM)
B HyXHOe mecTo. Korga nokasaHusi cTabunmanpyoTcsi, CHoBa 3aHOCUTE 3HAYEeHUe TeMnepaTypbl B COOTBETCTBYHOLLEN TOUKE HA CXEMY .

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



TOUKA \'pocm
3 6.06paTnTe BHMUMaHMe! NMpu n3yvyeHnn CTPOEHUS NITaMeHn CyxXOoro roptoyero ucnonb3yetcs 1/4 yactb TabneTkn. Kycoyek roptovero

noMeLwarT Ha KepaMN4eCKyro NMITNTKY.

Puc. 1. Toukn nsmepeHus TemnepaTypbl nraMeHmn 7 . BHecuTte B Nnams CMPTOBKM Ha NONIMUHYTbI NPOOUPKY. M3BnekuTe npobupky M3 nnameHu 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 cpeaneii yactu | Temmeparypa B BepxHEH Yro oOpa3oBasioch Ha
TEIUIOTHI (Kycouka roproyero) IJIAMEHU YaCTH TUIAMEHU MTOBEPXHOCTH MTPOOHPKH

1 CrmpToBKa

2 Cseua

3 | Cyxoe roprouee

Bbig00bi:

B BbIBOAax ykasaTb, Kako UCTOYHMK TENMNOThI NPeANOYTUTENBHO UCMONb30BaTh B XMMUYECKON NnabopaTtopun 1 noyemy .
KoHmpornbHble 80rpochi:

1 . Kakol CTOYHMK NiiaMeHu 6bin ncnonb3oBaH? 2 . Kakas yacTb nnaMeHun camast ropsivyasn?

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

1. .Tllo4emy cnupToBKa ropuT NOYTU GECLBETHBIM MNAaMeEHEM, a cBeYa — CBeTAWMM? MOXHO N UCNonb3oBaTh CBEeYM B labopaTtopumn BMECTO
CMMPTOBOK?

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

Mpwv HarpeBaHWUM TBEPABIX BELECTB B NPOGKpke HeobxoanmMo: 1.831Tb NPOOMPKY B PYyKU U HAarpeBaTb Ty YacTb, FAE NEXUT BELECTBO; 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 NpobupKy, a 3aTem Ty YacTb, rae nNexuT BewwecTBo . (MpaBunbHbIA OTBET: 4 )

8.3agaHne onsa pas3sutua yHKLWMOHANbHOW rpaMoTHOCTH

B kHure Mavikna ®apages «Mctopus ceBevm» aBTOp ONUCLIBAET ONbIT, KOTOPbIN OH AEMOHCTPUPOBAN Ha CBOMUX Nekuusax. B nnams cBeun oH nomelan
N30THYTYIO CTEKNSAHHYIO TPyOKy. OanH KoHew, TPyOKKM onyckarncs Heganeko oT oMTuns, BTOPOW BbIBOOUICS Ha HECKOSIbKO CAaHTMMETPOB OT MrameHun. Yepes
HEKOTOPOE BPEMSI K KOHLYY TPYOKM NOOHOCUNN FropsiLLyto fny4vmHy. MosiBNSANOCh nnams, KOTOpOe CyLLEeCTBOBAO OTAENbLHO OT nilameHn ceeyn. Kak MOXHO
0OBACHUTL 3TO ABNEHne?

OteerT: B aton yacti nnameHn npomcxognT ucnapenune napaduHa. lNapbl napaduHa Ha Bo3gyxe, Npyv NOAXUraHnn, 3aropatoTcs.

Puc. 2. OnbIT ¢ nnameHeM cBeuun

TOUKA \‘pocm . .
\ ﬂeMOHCTpaLWIOHHbIM JKCNnepunmMmeHT Ne 1. «BbiOeneHue u nocsioweHue mensjia — nMPU3HaK xXumu4eckKou peakuyuu»

TeopeTtnyeckad yactb. PaboTta npoBOAUTCA MNMpPU N3y4eHnn TemMbl «anISHaKVI XUMUNYECKNX peaKu,w7|». BbioeneHnuve un

nornowieHne TennoTbl, U3AMEHEHNE OKpPaCKn paCTBOpPOB UJ11 BELWECTB, BblelieHne ra3a ABnarnTCcA OCHOBHbIMU NPpU3HaKaMn XMMnN4eCKmnx peaKLLMVI. Takxke
MMEET CMbICJ1 MOBTOPUTb pa60Ty npu eBBeeHNn NoOHATUA «TensioBomn SCb(beKT peakunun» .

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

lMepeyeHb dam4ukos yughpoeol nabopamopuu: AaT4vk TemnepaTypbl NIATUHOBLIN.



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

Mamepuarnbi u peakmusesbl: antoMMHUEBas NPoBoroka uUnu rpanynbl, 20%-Hbi pacTeop ruapokcnaa Hatpus NaOH, 10%-HbliA pacTBOpP YKCYCHOW KMCMNOThI
CH3COOH, ruppokap6oHat HaTpusa NaHCO3 .

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

UHempykyus K ebinoniHeHuro: 1.B xummyeckun ctakaH Hanente pacteop wernodn NaOH. NamepbTe ero temnepatypy. lNomectuTte rpaHynbl UM NPOBOJSIOKY
artoMUHUA Tak, 4Tobbl Had HAMK OcTaBarcs Cnow xmuakoctn. Koraa Ha4HETCA peakuus, obpaTnTe BHMMaHUe LLUKOSNIbHUKOB Ha BblAeNeHue rasa u
yBenuyeHme TemnepaTypsbl. XKenatenbHo (ecnv peakums MAET He CrIULLKOM BypHO) NPOMTKU MO KNaccy M AaTb LWKOMbHMKaM NoTporatbk CTakaH, YToobl
ybeanTbCa, 4TO ero cogepxumoe pasorpenock. OTMeTbTE MakCuMarnbHyo Temnepatypy pactsopa. [onyyeHHbIn pe3ynbTaT 3aHecuTe B Tabnuuy .

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

He6onbwymMmn nopumsiMmn HacbinbTe rmapokapboHaT HAaTpuUsl, MOMeLUBas 4aTYMKOM TeMnepaTypbl. OGpaTuTe BHMMaHWNE LWKOMbHUKOB Ha BbiAeNeHre rasa -
NpU3HaK XMMn4eckon peakumn. MocmoTpute, kak nameHsieTcst Temnepatypa. OTMeTbTe MUHUManbHYI TEMNepaTypy pacTBopa.

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

Pearupyroiue Beniectsa HavansHas temnepaTypa pactBopa MaxkcuManbHas/ MUHIMAJTbHAST Briaenenue uiny noryiomeHue
TeMIepaTypa pacTsopa TETUTOTHI

PacTBOp mienoun u amoMuHUN

PacTBOp yKCycHOMN KHCIIOTHI B cOJa

Bbi1800bI: YkasaTb NPU3HAKN XMMUYECKUX peakuun.
KoHmpornbHble 80rpochi:
1. .MNpuBeanTte NpuMepbl peakLuii, NPOTEKAIOLWUX C BbiAeNeHneM TennoThl.

2. .[ns nony4yeHus HerawwéHom U3BECTU MeN NPoKanMBatoT Npu BbICOKOM TemnepaType. K kakomy Tuny MOXHO OTHECTM 3Ty peakumo? 3.3agaHue ons
nogrotoBkm K M'MA, BIP: Tonbko XumMuyeckne siBfieHns nepeymncreHbl B rpynmne:

1.l'opeHne cBeun, BbiNageHne JOXAEBLIX Kanernb, kuneHne Boabl 2.CkucaHne a6no4HOro Coka, cCkucaHme Momnoka, 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 3/71IeKMPUYECKUM MOKOM»

TeopeTnyeckad YacTb. 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 peKOMEeHAYIOT NPOBOAUTL B Npubope ModmaHa, yCTPOMCTBO KOTOPOro ABMASETCA AOCTATOYHO CMOXHbLIM 4515 BOCbMUKNACCHUKOB.
Yno6Hee ero npoBoauTb B Npubope Anst onbiTOB C ANEKTPUHECKUM TOKOM, MCNONb3ys B kavecTBe anektponuTa 10%-HbIn pacTBOp rmapokcuaa HaTpus u
cTanbHble (NMy4ylle HMKeneBble) anekTpoabl. Bo n3bexxaHve BcneHMBaHus pacTBopa npy 4EMOHCTPALIMM K 9NEeKTponuTy cnegyeT A06aBuUTb STUMNOBLIA CNUPT
(Ha 4 o6béMma pacTBopa anekTponuTa 1 06bém 95%-Horo pacTeopa cnupTa) .

MpakTnyeckas YacTb. Llenb paboTbl: chopMmpoBaTh NpeacTaBneHms y ydawmxcs 06 aHanmae CroXHbIX BELLECTB Y U3MEHEHUM MOMEKY CIOXHbIX BELLEeCTB
B XO4€ XUMUYECKMX PeaKLWiA.

LononHumensHoe o6opydosaHue: Npnbop AN OMNbITOB C ANEKTPUYECKMM TOKOM; MCTOYHUK NMOCTOSIHHOrO TOKa: MPOGUPKM - 2 LWIT., MPOHYMEPOBaHHbIE;
NYyYVHKa; CNMPTOBKA; NPOGKM — 2 LWIT, 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 ebirnoniHeHUro: 1.3anonHnTe 3aNeKTPONUTUYECKYIO BaHHY M AEMOHCTPALMOHHBIE MPOBUPKM pacTBOPOM 3fEKTponnTa 3apaHee, 40 ypoka.
2.lpoaeMoHCTpupynTe Npubop yYawmmcsi, 00 bACHUTE ero yCTPOWCTBO W BKIIOUUTE MOCTOSAHHbIN 31TIEKTPUYECKMI TOK.

1. HabGntopaeTtcs BblgeneHWe ra3oB Ha anekTpoaax npnbopa. Ob6paTuTe BHUMaHNE y4allMXCs Ha TO, YTO OOUH M3 ra3oB BbIAENSETCA UHTEHCUBHEN 1
3aHUMaeT B ABa pasa 605blmnii 06bEM MO CPaBHEHNIO CO BTOPLIM ra3oM.

2. O6cygute Habnogaemble NPU3HAKNU XMMUYECKOW peakunn, caenante NpeanonoXeHnst 0 TOM, B Kakux Npobrpkax HaxoaaTcst KUCNOPOA 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
NYYNHOW onpeaenuTe Hanuyune kncnopoaa B npobupke, ropsiLlien ny4ynHon nogoxrute sogopod. NpeanoxuTe yyalumcs 3aHecTu pesynbTarhl
HabnogeHnn B Tabnuuy. PesynbTathl HabnwogeHnn

Howmep npobupku O0BéM raza Haszpanue raza

1

2

Bbigodbr: OTpasnTb, YTO MPOUCXOOUT C MOSIEKYNAMU CIOXHbIX BELLECTB B XOA4€ XUMUYECKON peaKkLun.



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 paspywatotcs? 3 .Kak gokasaTb, UTO B COCTaBE caxapa cofepXatcs aTombl yrnepoga?

4 .3apanue anga nogrotosku k MMA, BIP. MNpn cobrnpaHum razoB ncnonb3yoT Npnbopsbl, NpeacTaBneHHble Ha puUcyHke. C MOMOLLBIO, KakMX U3 YKa3aHHbIX
NpnbopoB MOXHO cobupaTtb Bogopon? OBOCHYNTE CBOM OTBET, NCXOASA N3 CBOMCTB AaHHOrO rasa.

Puc. 7. MNMpubopbl Ans cobupaHus rasos

(A) (b) (B)

TOUKA \!Pocm

[eMoHCTpaumnoHHbIN akcnepuMeHT Ne 3. «3akoH COXpaHEeHUsS MacChbl BELLECTBY
TeopeTtunyeckas YacTb. [Mpu n3ydeHUn gaHHoM TeMbI LienecoobpasHo co3aaTtb NPOONEMHY0 CUTyaumto, ANs pa3peLleHns

KOTOPOW yJaLlMecs BbiABUraloT rMnoTesbl, TpebytoLye akcnepuMmeHTanbHo npoBepkn. Mpu o6eyaeHnn NpeanoXXeHHbIX BapuaHTOB NPOBEPKU
BbIABMHYTBIX FMNOTE3 BOCbMMKIACCHUKUN NpeanaratoT pasnnyHble BapuaHTbl KOHCTPYKLUM NPUGOPOB, T.€. NPOSIBMSAT TBOPYECKYIO aKTUBHOCTb, B XO4€E
KOTOPOW NMPOUCXOANUT NepeocMbicrieHne NpuobpeTaeMbix 3HaHWIA.

Ha ypoke y4yawmecs y3HawT o paboTax M. B. JlomoHocoBa u A. JlaByasbe, NOCBSILLEHHbIX OTKPLITUIO 3aKOHA COXPaHeHWs1 Macchl BewecTs, hOpMYnnpyoT
3aKOH, NPUXOAAT K BbIBOAY, YTO Macca BeLLEeCTB B X0e peakumnn A0rmkHa oCcTaBaTbCA NOCTOSAHHON. [10OGMBLUMCE MOHMMAHUA AaHHOMO Te3uca, yumTernb
OEMOHCTPUPYET SKCNEPUMEHT .

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

LononHumernbHoe obopydosaHue: BECbl TEXHOXMMUYECKNE NN SNIEKTPOHHbIE; CBeYa; Konba nnockogoHHasa 250 MIi; NoXKa AN CKUraHus BeELLEeCTB.
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 HapyLLIAETCs, Yallka C ropsiLeit CBe4oi NnoaHMMaeTcsl BBEpX. YyalumMmcsi 3a4arTcsl BONpochl: «Kak MoxHO



00BbACHUTL HabnoaaeMbln hakT? Kak 3ToT hakT cornacyeTcsi ¢ 3aKOHOM COXpaHeHust Maccbl BelwecTs?» OOCyKaeHne AaHHbIX BONPOCOB NPUBOAUT
yYaLLMXCs K MbICITM O TOM, YTO 3KCMEPUMEHT NPOBEAEH HEKOPPEKTHO, cneayeT U3MEHUTb KOHCTPYKLUUIO Npubopa.

Yyutenb 3apaHee OO0JKeH nNoarotoBuTb KOJ'I6y A0CTaTo4HO 6onbLuoro o6bEma ¢ Xopouwo NoAOrHaHHON I'Ip06KOl7I, B KOTOPYHO BCTaBJIEHA J10XKe4Ka.

B noxeuke 3akpennseTcsa ceeva. Becb npubop B cbope 3apaHee ypaBHOBelLMBaeTcs Ha Becax (puc. 8) . Koraa y4alumecs
NPUXOAAT K BbIBOAY, YTO OMbIT CrieAyeT NPOBOAWTL B 3aKPLITOM NpUBOpe, Y4nTenb OOCTAET BEChI C KOMNBON, 3aKMUraeT cBeYy, 3aKpennéHHYo B NIOXKeYKe,
BHOCUT B KOMNBY 1 NNOTHO 3aKpbiBaeT. YyalumMecs BUAAT, YTO paBHOBECUE BECOB HE HapyLLAEeTCs B XO[e BCEro aKCrnepuMeHTa .

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

BbiBoAbI:
B BbiBOAgax He06X0AMMO OTpa3nTb TE3NC, YTO Macca BELLECTB NpU NPOTEKAHUN XUMUYECKOW peakLmnn COXpPaHSIeTCs .

KoHmporbHbIe 8orpochl:
3aganuna ansa passutmsa yHKLUNMOHANbHOM rPaMOTHOCTH
1. Tpu ropeHumn gpoB ocTaétca 3omna. Macca 305bl MeHbLUE MacChl B3ATbIX A5 COKUraHust 4poB. Kak MOXXHO 06BACHUTL 3TOT (aKT?

2. [ns npurotoBneHus macHoro 6ynboHa nosap B35 Kycok msica maccom 1 kr . [Nocne Bapku kycok msica ctan secutb 800 r . Novemy macca
n3meHunacb?

TOUKA \!pocm

[emoHcTpaunoHHbi akcnepumMeHT Ne 4. «OnpegeneHne coctaBa Bo3gyxa»



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

LononHumernsHoe obopydosaHue: Npnbop ANst ONpeaeneHnsa cocTaBa Bo3ayxa, LUTaTue, CNMPTOBKA, CTEKISIHHANA Naroyka, NydnHa, ctakaH ¢ BOOOWN.
Mamepuarbi u peakmuesbl: KpacHbl docdop.

TexHuka 6e3onacHocmu: C OCTOPOXHOCTbLIO obpaluaTbes ¢ ropswmum docdopom.

UHCMpYKyUs K 8bIMOSTHEHUIO:

1.Kpnctannusatop HanonoBuHy 3anonHuTe Boaon. Ha noBepxHOCTb BoAbl nomecTuTe dapdoposyto Yawky ¢ 1—1,5 r cyxoro kpacHoro gocdopa.
2.06paTtute BHMMaHME Ha HEOOXOAMMOE YCMOBUE 3KCNepUMEHTa — BNnaxHbIn poccop ncnonb3osaTb Henb3s! Pocdopa OMKHO ObITh B3ATO BonbLUe, Yem
TpebyeTcsa Ansl CBA3bIBaHWSI BCErO KMCIopoaa, Haxoasilerocs B cocyae.

1. OrtkpoiiTe Npobky npnbopa 1 NoOMecTUTe KOMOKON B KpUCTanmM3aTop ¢ BoAow. [NorpyanTe KOMoKon B BOAY HACTONbKO, YTOObI ypoBEHb BObI
COBMajan C HWKHUM feneHnemM konokona. Mpu 3TOM HWKHUIA Kpai KOJoKoa He JOSKeH AOX0AWTb A0 AHa Kpuctannusatopa . [Ins 3Toro Konokon
3aKpenuTe B LUTATUBE UMM MOMECTUTE Ha AHO KpUCTannM3aTopa ABe CTEKSIHHbIE NanoyKky .

2. CwunbHO pa3orpeB KOHEL, CTEKMNSHHOWM Nano4vku, onycTuTe eé B KONOKon u nogoxrute docdop. Kak Toneko docdop 3aropencs, ObICTpo n3Bnekute
nanouyKy 1 3aKponTe KOMoKon Npobkon. Konokon 3anonHsaeTcest rycTbiM 6enbiM AbIMOM, COCTOSALLMM M3 YacTuyek ocdopHOro aHrmgpuaa.

3. Tlpwn ropeHnn pocopa 06bEM BOo3ayxa BHYTPM KOMOKONA BHaYarne oT HarpeBaHUsa HEMHOTO YBENMYMBAETCH, @ YPOBEHb BOAbI B KOMOKONE
noHwmxaetcs . o Mepe pacxogoBaHUA KMcnopoga nnamsi NocTeneHHo racHeT. benbin pocopHbIn aHrmapug pacteopsieTcsa B Boge . Cocyq
oxraxgaeTcs, ras B KONloKosie NocTeneHHo ymeHbLuaeTcs B 06bEéme . YpoBeHb BOAbl B KOMOKOMe NoBbIlaeTcs . B kpuctannuaaTtop gonente BoAbl B
TakoMm o6beme, YTOObI BHYTPY M CHAPYXXUW KOMokona ypoBHU Gbinv 04MHAKOBbLI U COBNAaZany co BTOPbIM AeNeHneM KOoKona.

6 . OTkponTe NpUBOpP 1 NP MOMOLLM FOPsILLIEN NTyYNHbI YOeauTech B TOM, YTO OCTaBLUMIACS B KOJTOKOJSE ra3 He noadepKMBaeT ropeHus. PesynbtaTol
HabnaeHnn

Uucno neneHuit B mpuOoOpe, 3amoTHEHHBIX UYucno neneHuit B mpudope, 3ar0JIHEHHBIX
BO3IYXOM (10 TIPOBEICHUS PCAKIINH) razamu (I1ocje MpOBEICHHUS PEAKIIHN ) .
Kaxotit ra3 mpopearuposan?
BbiBOAbI:

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

KoHTponbHble Bonpockl: 1.Kakown ras pacxogyetcst npu cxuraHmm gooccopa B Bo3ayxe? 2.Kakon 06bEM kucnopoga B Bo3gyxe? CKonbKo 3TO COCTaBMsEeT 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. BogsHOWM Nap, YrNeKkUcrbli ras; 2.CepHUCTLIN ras, OKCMabl a3oTa; 3.KUCNopoa, a3oT; 4.renuin, Kncropog

TOUKA \!pocm

9 knacc
HdemoHcTpaunoHHbIN akcnepumeHT Ne 1. «TennoBon adpcheKT pacTBOpeHUA BelecTB B BoAe»

TeopeTunyeckas YacTb. PacTBopeHmMe BelecTB NpeacTaBnsaeT cobon cnoXxHoe U3nKo-Xnmmnyeckoe siBreHne, 3aBucsLLiee OT NPUpoabl pacTBOPEHHOIO
BELLIECTBA M pacTBOPUTENS, OT TEMMNEPATYPbI M KOHLEHTpaLMK ob6pasytoLerocsi pacteopa.

Mpy pacTBOpEHMM KPUCTANNMYECKMX BELLECTB B BOAE NPOMCXOOAT TPM OCHOBHbIX npouecca. 1.PaspylieHne Kpuctannnyeckon pelléTkm pacTBopsiemMoro
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 KpUCTan-pacTBop B 00LWMiA 06BbEM pacTBopa, 3TOT NPOLIECC HE COMPOBOXAAETCS HU
BblAeMeHNeM, H/ NOTMNOLLEHNEM TENMOTHI.

B 3aBMCMMOCTM OT TOro, TENOBOM 3DGEKT KaKoro U3 ABYX NPOLIECCOB (pa3pyLUeHre KpucTanna unu rmgpartauus yactuu) npeobnagaet, obLwmii Tennosomn
3 deKT pacTBOPEHUSA MOXKET ObITb BEMMYNHOWN NOSIOXKUTENBHOW UINN OTPULATENBHON.

MNpakTnyeckas Yactb. Llesnb pa6ombl: onpenenntb TennoBon ScbcbeKT pacTBoOpeHnd cepHon KUCNOThbI, TMApoKCcnaa Hatpuda n HUTpaTta aMMOHNUA .

lMepeyeHb dam4ukos yughposol nabopamopuu: AaT4NK TemnepaTypbl NNAaTUHOBLIN .
LononHumernbHoe obopydoeaHue: cTakaH Ha 150 M — 3 LWIT.; CTEKIsIHHAs nanoyka; npombiBanka; MepHas npobupka; wnatenb — 2 WwT .
Mamepuarbi u peakmusebl: CepHas KUCNOTa (KOHL, .); TMAPOKCUA, HATPUS KPUCTANNMYECKUIA; HUTPAT aMMOHNS .

TexHuka 6e3onacHocmu: 1.CepHas KUcrnoTa 1 rMapoKcua HaTpus BMSATCS arpecCcuBHBIMU BellecTBaMu. HeobxoamMmo ocTeperaTtbest UX nonagaHns Ha
KoXy 1 ofexnay. 2.6epeyb rnasa! 3.Heob6xoanmo NOMHUTL NpaBuUo passeneHns kucnoT. 4.Ha paboyeM mecTe A0OMmKHbI ObiTb HEATPanNuU3yLWmne cpeacTsa:
2%-Hble pacTBOpbI rMapokapboHaTa HaTpUst U YKCYCHOM KUCIOTbI.

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

1. OtmepbTe 10 MN KOHLEHTPMPOBAHHOW CEPHOW KACMNOTbI U MEAIEHHO, NPWU NEPEMELLMBAHNN pacTBOpa CTEKMNSIHHOM NaroYKon BfIMBANUTE CEPHYIO
kncnoty. ObpatuTe BHUMaHWE Ha NOPSOOK CMELLMBaHMSA BOAbI U CepHON KucnoThl! CrneguTe 3a M3MeHeHMeM TemnepaTypbl MpU pacTBOPEHUMU
kucnoTbl. Hanbonee Bbicokoe NokasaHue TemnepaTtypbl 3aHecuTe B Tabnuuy. [aTumk TwaTtensHo NpoMonTe BOAON.

2. Bo BTOpOW CTakaH NOMECTMUTE OKONOo 8 I TBEpAOro NopoLUKa rmgpokcmuaa HaTpusa u Bnente 50 mn Bogbl. OnycTnte gaTymk TeMmnepartypbl u
nepemelante pactesop. OTMeTbTE CamMoe BbICOKOE 3HaYeHNe TemnepaTtypbl. TaTenbHO NPOMONTE A4aT4MK BOLOMN.



3. B TpeTtuii cTakaH HacbinbTe 15 1 MENKOKPUCTANIMYECKOro HUTpaTa ammoHuns 1 npuneinte 50 mn Bogbl. OnycTnTe gaTymk TeMnepaTypbl U 6bICTPO
nepemMeluarnite pacteop. Hanbonee HM3Koe 3Ha4YeHNe TeMnepaTypbl 3aHeCUTe B Tabnuuy.

PesynbTaThl M3aMepeHuii/HabnogeHnn

Hccnenyemas cucrema JluctuimupoBaHHast Bojia Bona + HDSO4 Boxa + NaOH Bora + NHANOZ

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, Apyrux — nornowaetcs. 2.MpeanonoxuTte TennoBon ekt
npoLiecca pacTBOpeHUs: B BoAe rmapokcmaa Kanus.

TOUKA \\'POCTA

Mpaktnyeckasa paboTta Ne 1. OnekTponuTbl U HESNEKTPONUTDI

TeopeTnyeckas YacTb. Mpu pacTBOPEHUN B BOAE MOHHbIX COEAMHEHWI MONSPHbIE MOSEKYIbl BOAbI OKPY>KatoT (CONbBATUPYIOT) 3apsikeHHbIE NOHbI,
nepeBoAs ux B pactBop. MonekynsipHble COeAMHEHNS CONbBATMPYOTCS, HO HE pacnafalTcs Ha MOHbI . B nepBom crnyyae pacTBop NpoBoAUT
SMEKTPUYECKUIA TOK, BO BTOPOM HET .

OnpeaenuTb NPUHAANEXKHOCTL BELLECTBA UMW pacTBOpa BELLECTBA K 3MIEKTPONIMTaM MOXHO NpU NMOMOLLM U3MEPEHUST 3NEKTPonpoBoaHoCTU. Ecnu
3MeKTPOoNpPOBOAHOCTL BENMKa, TO UCCeaQyeMblil 0ObeKT — anekTponuTt. Ecnu aHaveHne anekTponpoBoaHOCTN MeHblle 20 MKCM/CM, TO 3TO HEANEKTPONT .

[NpakTn4yeckas yacTb.

Llenb pa6ombl: onpegennTb NpUMHaaNeXHOCTb BELWEeCTB, cMecen BeLWecTB n pPacTBOpPOB BELWIECTB K 3NIEKTPOJIUTAM N HEINEKTPONNTaM .

lNepeyeHb dam4ukos yughposoli nabopamopuu: AaT4YNK 3NEKTPONPOBOAHOCTU . [lononHUTeNnsHoe obopyaoBaHMe: cTakaHbl Ha 50 MI; WTATUB C 3aXKUMOM,;
npombiBarsnka . Matepuarnbl 1 peakTuBbl: QUCTUNNMPOBaHHas Boaa; no 20 M 3TMNoBOro cnupTa, 6eH3nHa, kepocuHa; 5%-Horo pacTeopa caxaposbl,
pacTtBopa cnupTta (1:1), 5%-Horo pacteopa xnopuga HaTpusi; 5%-Horo pacTBopa xnoposoaopoaa; 5%-Horo pacteopa ruapokcuaa HaTpus, noBapeHHas
conb (TBEpAasd), caxap (TBEpabin) .

TexHuka 6e3zonacHocmu: NMpu paboTe ¢ roptoHUMmM XUOKOCTAMU (CNNPT, BEH3MH, KEPOCKH) BOMM3N HE LOMKHO ObITb OTKPLITOrO OrHS.

MHCITIpyKL(UFI K 8bIlOJTHEeHURO:



1.B cTakaH nomecTnTe NoBapeHHY0 COMb U ONYCTUTE B CTakaH AaTYMK SMeKTPonpoBoAHOCTH . [poBOANT N COMb 3MEKTPUYECKUA TOK? 2. AHanormyHble
OencTeuda npoeeguTe ¢ caxapo3soi . 3 . B ctakaH Hanente 20 Mn nccnegyemoro pacrteopa.

1. OI'IyCTI/ITe B HEero gat4yuK anekTponpoBogHOCTH, 3aerI'IJ'IéHHbIIZ B Nnarnke wTaTtnea. Habnogante 3a MIsSMeHEHMEM 3HAYEHUS ANEKTPOnpoBOAHOCTMU.
Korga nokasaHusa gatyuka nepecrtaHyT USMEeHATbCA, 3annunTe ero 3Ha4eHme B T86]'IVIL|,y .

2. O6paTtute BHMMaHue! [latymk nocrne Kaxaoro onbiTa TWwaTenbHO NPOMbIBaeTCs BOAON. 6.3aTeM gaTtymk onycTMTe B CreayoLnin pacTBop .
AHanornyHble 4ENCTBUSA NpoaenanTe co BceMn pactBopamn. PesynbTaTbl UsMepeHuii

Ne HasBanue BemectBa, pacTBopa 3HaueHue AIIEKTPOIIPOBOTHOCTH, MKCM/CM DNEKTPOIUT WA HEAIEKTPOIIUAT
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
NPOBOANT INEKTPUYECKUIA TOK. DTO 3HAYMT, YTO B pacTBOpPE OTKyAa-TO MOSIBNAOTCS NOABWXKHbIE 3apsabl. [og aTo HabnoaeHne BBOAAT onpeaeneHne
3MNeKTPonuTa U MexaHu3M aNeKTPOoNUTUYECKON AnccoLmaLmm.

2 . Bcerga nuv BogHble pacTBOpPbI BELLLECTB NPOBOAAT ANeKTpU4eckmii Tok? He Bceraga, 7.e. HEKOTOpbIE BellecTBa He 4at0T MOHOB NP pacTBOPEHUN . ITO —
BELLECTBa C MOSEKYNSPHOM Kpuctannuieckon pelwétkon. 3.3agaHmsa anga nogrotosku k M'MA, BIP

A) K XxopoLuo pacTBOpMMbIM 3f1IEKTPONIUTAM OTHOCSTCS:

1.rmpgpokeng 6apus; 2.cpocdat marHus; 3.cynbdng megu(ll); 4.kapboHaT kanbums. b) SnekTpmyeckun TOK NpoBOaUT:
1.pacTBOp 3TUNOBOIrO CAMPTA; 2.pacTBOP MMLEPUHA; 3.pacTBOp rNOKO3bl; 4.pacTBOP rMMOPOKCuaa KanbLms.
JTabopaTtopHbii onbIT Ne 1. «BnusHne pactBopuTtens Ha guccoumaumo»

TOUKA ! POCTA

TeopeTtnyeckasa Yactb. Bo MHormx Xxnopugax nepexogHblx MeTansiioB CBA3N MMEIKOT B 3Ha4YMTENbHON mepe KOBaneHTHbIN Xapaktep .
MaJ'IOI'IOJ'IFIprIe pacTBOpuUTEIN (CﬂI/IpT 7017 al_leTOH) CONbBaTUPYKOT MOJEKYIbl LLEJTTUKOM. I'IpM nobaBneHun Boabl oHa conbBaTUpyeT NOHbI, Bbl3biBasd
QNEKTPOJSINTUHECKYO Anccoumaumto . LlBeT pacTtBopa npu 3ToM N3AMEeHAETCA, a 3N1eKTPOoNnpoBOAHOCTb Pe3KO BO3pacTaeT .

[NpakTnyeckas yYacTb. Lle]'lb paGOTbIZ C(bOpMI/IpOBaTb npencraBnieHne o ponn pacrtsopuTena B SHGKTpOJ'IVITI/I‘-IeCKOVI anccounaunn.

lNepeyeHb damyukos yugposol nabopamopuu: 0aTYNK NEKTPONPOBOAHOCTY .

LononHumenbHoe obopydosaHue: ABa BbICOKUX XMMUYECKMX CcTakaHa (50 mn); cTeknsaHHasa 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 Belliectsa. He ucnonb3oBaTth OTKpbITOE Nnams. CrneunansHble Mepbl 6e3onacHocTy Npy paboTe ¢
rOpOYMMM XKMOKOCTAMU. Mi3GeraTb nonagaHna cone Meam Ha KOXy U oaexay, Tak Kak OHV SA0BUTHI.

2 . [pwn nonagaHnm cMbITb XONO4HOM Bogon 6e3 Mbina.
UHCMpPyYyKUUs K 8bIMOTHEHUIO:
1. B xumm4yeckumn ctakaH HacbinbTe ~0,5 r 6e3sogHoro xnopuga meau (I1) CuCl2 n Hanente ~25 mn cnMpTa Ny aLeToHa .

2. PacTtBopuTe BeLEeCTBO, NepeMeLlnBas CoOAEPXKMMOEe CTakaHa CTEKMNSHHOW nanovkon. Ecnu pacTBopmuTb COMb NOMHOCTLIO HE YOAETCH, akKypaTHO
crnenTe NOMNy4YeHHbIN pacTBOP B APYron CTakaH.

3. TorpysuTe B pacTBOp LUyN AaT4yMKa 3MEeKTPONPOBOAHOCTU U U3MEPbTE 311EKTPONPOBOAHOCTD .

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 (AIIETOHE) DIEKTPONPOBOAHOCTH MOCTE JOOABICHUS BOMBI

Xnopun menu (II)

Bbi80odhbi: OTpa3VITb BINMnAHNE paCTBOPUTENA Ha SNIEKTPONPOBOAHOCTb COJIN.

KoHnmpornbHbie gonpocski: 1.0 4ém cBMOETENLCTBYET POCT 3M1EKTPONPOBOAHOCTU CONKU Npu AobaeneHnn Boabl? 2 . [NovyeMy n3MeHsieTcst UBeT pacteopa? 3.
Kak BnusieT npupoaa pactBOpuTENs Ha SMNeKTPONUTUYECKYO Anccoumnaumnio?

JTa6opaTtopHbii onbIT Ne 2. «CunbHble 1 crabble 3NeKTPOSNUTbIY»
TeopeTnyeckas 4acTb. ANEKTPONUTaMuU Ha3biBalOTCA BeLLECTBa, pacnaalolumMecs Ha UOHbI BCNEACTBUE SMNEeKTPONUTUYECKOI

ancecounauunin. PaCTBopr ANEKTPOJINTOB ABNAKOTCA NPOBOAHUKaMW BTOPOro poda, Tak Kak npoBoaAT SJ'IeKTpVILIeCKI/Iﬂ TOK 3a CYET MOHOB. 1o cnocobHOoCTY K
C-)J'IeKTpOJ'IVITI/I‘-IeCKOVI anccounaunn 3NeKTposnTbl YCIOBHO pa3aenAdaroT Ha CUTbHbIE U cnabble. CunbHble ANEKTPOJTINTbl NPaKTU4ECKN NOJTHOCTLIO
anccounnpoBaHbl HA MOHbI B p836aBJ'IeHHbIX pacTBopax . K HMM OoTHOCATCA MHOrmMe HeopraHn4eckme corsnn, HEKOTopble KUCIMOTbI U LWeno4n

. Cnabble ANEKTPO- NNTbI Nnllb YaCTUYHO ANCCOUMMPOBaHbl Ha NOHbI, KOTOPbIE HaxoOdaTCA B AMHaMU4YeCKOM paBHOBECUN C HEONCCOLUNNPOBAHHbIMUA
MoOIekynamm . K cnabbim ANeKTponnTamMm OTHOCATCA MHOIrnMe opraHn4yeckme KMcnoTbl U OCHOBaAHUA .



MpakTnyeckas Yactb. Lesib pabomsbi: oNpeaenuTb, ABNATCA N BblAaHHbIe BELECTBA CUINbHLIMU UMW CNabbiMy 3NEKTPONUTAMM Ha OCHOBaHUM U3MEPEHNSA
3MEeKTPONPOBOAHOCTU UX PACTBOPOB .

lNepeyeHb damyukos yugpposol nabopamopuu: 0ATUYNK NEKTPONPOBOAHOCTH .
JononHumersnsHoe obopydosaHue: TPU XMMUYECKUX cTakaHa (25—50 Mn), npoMbiBarka ¢ AUCTUNNMPOBaHHOW BOOOW .
Mamepuarnbsi u peakmussbr: 10 %-Hble pacTBOPbI COMSIHOWM, a30THOM M YKCYCHOM KMCNOT (>kenaTernbHO B KanenbHuuax); dounbTpoBansHasa Oymara .
TOUKA \'POCTA
3 TexHuka 6e3onacHocmu: CobnoganTte Mmepbl 6e3onacHoCcTU Npu paboTe ¢ KUCIoTamu 1 LenovYamu.

UHCmpyKyus K 8bIMOMHEHUIO:

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

2. B nepBblii cTakaH gobaebTe 1 Kanmko yKCYyCHON KACMOTLI, BO BTOPOWM — CONSIHON, 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 Ha3Banue BeIIaHHOIO BEIIECTBA
POOBI

1

2

3

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

1.Mo4emy pacTBOp CONSAHOM KUCMNOThI fyylle NPOBOAUT ANEKTPUYECKMIA TOK MO CPABHEHMIO C PaCTBOPOM YKCYCHOWM KMCNOThI? 2.K kaknum anekTponutam
OTHOCUTCHA pacTBOpP a3oTHoW KncrnoTbl? 3 . 3agaHue gns nogrotosku k M'AA, BIP

®opmMyrbl TONbKO cnabbix 3MeKTPONIMTOB NPEACTaBNeHbl B psay:

1.Ca(OH)2, HZS, H2504 2,H2C03, NH3-H20, HZS 3.KOH, KN03, HCI 4.ZnSO4, MgCI2, HBr

OemoHcTpauunoHHbI onblT Ne 2. «/3yveHne BNnsHUSA pasnuyHbIX hakTopoB Ha CKOPOCTb peakLmm»
TeopeTtuyeckas YacTb. CyLecTBYIOT pa3Hble MoaMdmKaumm npubopa Ans n3y4yeHnus XMMMYecknx peakumin. B ogHom KOHCTPYKLMK ponb peakTopa
BbINOMHSET 0Obl4Haa Npobupka, B Apyron, bonee coBpeMeHHon, — cocy JlaHaoneTa.




OpHako TexHVKa AeMOHCTpaLMM KCNepUMeHTa oCcTaéTcs oanHakoBon. MeHseTcs NyLLb NOopsSiAOK CMELLMBaHNSA pearmpylolimx BelecTs. CHavana B
NpoBVpKy-peakTop 3anvMBaeTcsi pacTBOP KUCIOTbI, @ B HEro nomellaeTcs TBEPAOE BELLECTBO (LMHK, Mpamop).

MNpakTnyeckas yacTb. Lle]'lb pa60TbII N3Yy4UnUTb BITNAHNE pPa3JINYHbIX (baKTopOB Ha CKOpPOCTb XUMNYECKON peakuunn.

lNepeyeHb damyukos yugposol nabopamopuu: 0aTYNK TEMNEPATYPbl NITATUHOBBLIN.

JononHumernsHoe obopydosaHue: NpNbop ANst N3y4EHUSI CKOPOCTU XUMUYECKUX PeaKLIMI; 3rieKTpuYeckas ninTka; CTakaH XMMUYeckmin Ha 250 mn; wnaTtens;
KprcTannusaTop Anst NpoMbiBaHusi cocyaoB JlaHgonbTa; npobupky MX-21 (3 wr ).

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

TexHuka 6e3onacHocmu.; Cobntogatb npaBuna paboTbl C KUCNOTaMK U HarpeBaTeNbHbIMU 3MEKTPUYECKMMU NpMUGO- 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 cocyp JlaH- gonbta Hanente 3 mn 1 M conaHon kKncnotel ( 4%-Hbll), B Apyroe KoneHo — 2—3 rpaHynbl LuuHKa . [NpucoegnHute cocyabl
JlangonbTa K MaHoMeTpu4eckuM Tpybkam.

Obpamume sHumaHue! OgHOBPEMEHHO nepenenTe KNCnoThbl B cocyaax JlaHgonbTa K rpaHynam umHka. CpaBHUTE YPOBHM XNOKOCTU B MAHOMETPUYECKNX
TpyOKax. Yyalumecs genatoT BblIBO4 O Pa3HOM CKOPOCTU XMMMUYECKUX peakumii .

Onbim 2. BnvsiHne KOHUEHTPaLUM pearnpyoLLmx BELLECTB Ha CKOPOCTb XMMUYECKOWN peakumm

B ogHo koneHo cocyna JlaHponeTa Hanente 3 Mn 4%-HON CONAHOM KMCNOThI, B APYroe KONeHo nomectute 2—3 rpaHynsl LiMHKa . Bo BTOpon cocyq
JNlanponbTta Hanente 3 mn 10%-HOM CONSIHOWM KUCNOTbI, B APYroe KoneHo — 2—3 rpaHynbl umHKa. [NpucoeanHuTte cocyabl JlaHaonsTa K MaHOMETPUYECKNM
TpyGKam.

O6paTnTte BHMMaHue! OQHOBpPEMEHHO nepeneinTe KUCNoThbl B cocyaax JlaHaonbTa K rpaHynamM uuHka. CpaBHUTE YPOBHU XKMOKOCTM B MAHOMETPUYECKUX
Tpybkax. Yyalwmecs 4enarT BblBO4 O Pa3HON CKOPOCTM XUMUYECKUX PeaKLIMiA.

Onbim 3. BnnsHne Temnepatypbl pearmpyoLmnx BELLECTB HA CKOPOCTb XUMMUYECKOW peakLmm

B ogHo koneHo cocyaa JlangonbeTa Hanente 3 mn 10 % consiHom KMCMOTbI, B ApYroe KoneHo noMmectute 2—3 rpaHynbl umHka . Bo BTopon cocypg JlangonbTa
HanewnTte 3 mn 10%-HON cons- HOM KUCMOTbI, HAarpeTon Ha BogsaHon 6aHe Ao 50 °C, B gpyroe KoneHo — 2—3 rpaHynbl uuHka. MNMpucoegmHnte cocyapl
JlangonbTa K MaHOMETPUYECKUM TpybKam.



O6paTute BHMMaHue! OgHOBPEMEHHO NepenenTe KUCIoThl B cocyaax JlaHaonbTa K rpaHynam LMHka. CpaBHUTE YPOBHM XNOKOCTU B MAaHOMETPUYECKNX
TpyOKax. Yyalumecs genatoT BbIBOL O Pa3HOM CKOPOCTU XMMMUYECKMX peakumi .

Onbim Ne 4. BriusiHne NOBEPXHOCTU COMPUKOCHOBEHUA pearnmpyrowmnx selects Ha CKOpPOCTb XUMUYECKON peakuunn

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 koneHo — 1 r nopowka Mmpamopa. MpucoeanHute cocyabl NlaHaonbTa K
MaHOMETPUYECKMM TpyGKaMm.

Obpamume sHumaHue! OQHOBPEMEHHO NepenenTe KUCNoTel B cocyaax JlaHgonsta kK Mpamopy UMHka. CpaBHUTE YPOBHM XNOKOCTU B MAHOMETPUYECKNX
TpyOKax. Yyalimecs genarT BbIBOA O Pa3HOW CKOPOCTM XMMUYECKUX PeakLni.

Onbim 5. BnnsiHne KaTanm3atopa Ha CKOPOCTb XUMUNYECKON peakunn

B ctakaH ¢ Bogown, HarpeTton go 50 °C, nomecTute 2 4EMOHCTPALUMOHHbIE NPodKpKK ¢ 2 Mn 3% -HOro pacTBopa Nepokcuaa Bogopoda. Boiaepxmeatot
NpoOupKn B BOAE OKOSO 2 MUH. M3BnekuTe Nnpobupkm n3 BOASAHOM 0aHN 1 NPpOaeMOHCTPUPYNTE yYalLMMCS pe3yrnbTaT — Ha CTEHKax NPOOMPKN NOABUITUCH
ny3blpbKK rasa kucnopoga. B ogHy u3s npobupok BHeCUTE Ha KOHYMKe LnaTtensa anokemua mapradua (1V) . HabniogaoT saHepriyHoe BbiaeneHme Kucrnopoaa.

KoHmporibHbie sornpocki: 1.0T Kaknx hakToOpoB 3aBUCUT CKOPOCTb XMMUYECKON peakummn? 2.lMovyemMy pasnoxeHue nepokcnga Bogopoaa B NpucyTCTBUN
avokcmaa mapradua (IV) cHadana ngéT oyeHb BbICTPO, a 3aTeM 3amennseTca?

1. BapaHua gnsa passutms YHKLUOHANbHOW rPaMOTHOCTU:

cA

.
| ot

t B TPM OOUHAKOBbIE MPOOUPKM YHEHWUKN HANUM Mo 5 M pacTeopa CONAHON KACNOThI OAUHAKOBOW KOHLEHTpaumu. B
nepByto NPOOMPKY NOMOXMN CTPYXKKU XKenes3a, BO BTOPYIO — CTPYKKM LUHKA, B TPETBIO — CTPYXKKM HEUM3BECTHOIO CBETIONO APKO GriecTsLlero

meTanna. Hambonee nHTeHCMBHO BblAeNEHNe rasa Habnganu B TpeTben Npobupke ¢ Hen3BeCcTHbIM MeTanioM. Bo BTopon npobupke ¢ LMHKOM
WHTEHCUBHOCTb BblAerneHus rasa bbina MeHbLUue, YeMm B TpeTbel. B nepBoi Nnpobupke ¢ kenes3oM MHTEHCUBHOCTL BblAeneHns rasa Gbinia HauMEHbLLIE.

a)[lencrteue kakoro dhakTopa, BNUSIOLLErO Ha CKOPOCTb peakumn, Habnoganu yyawmeca? 6) Kakon meTtann mMor HaxoauTbcsl B TpeTbern npobupke?
3anuwunTte Ha3BaHWe meTanna.



1. Ha rpacuke npeactaeneHa 3aBUCUMOCTb KOHLEHTPALMM UCXOAHbIX BELWECTB M NPOAYKTOB peakummn OT BpEMEHU NPOTEKAHUS peaKLUN:
Puc. 20. MNpaduk 3aBMCUMOCTM KOHLIEHTPALIMN UCXOAHbIX BELLIECTB U NPOAYKTOB peakLu OT BPEMEHW NPOTEKaHUs peakLnm

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



