TOUKA !’POCTA

IosicHuTeILHAS 3aNHCKA
PaGouas mporpaMma o XUMHUH Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHMs COCTABIICHA HAa OCHOBE IIOJIOXKCHUH U TpeOOBaHMI K pe3ynbTaTaM
OCBOEHHU: OCHOBHOH 00pa30BaTeNbHON NPOrpaMMBl, IPe/ICTaBIeHHEIX B DeepaqbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO
obmiero o6pa3oBaHys, yTBEPKICHHOTO IIpHKa3oM MuHucTepcTBa 06pazoBanys U Hayku P® Ne 287 ot 31.05.2021, ¢ yuerom IlpuMepHoii nporpaMmbl
BocnuTanus, OCHOBHOM oOpa3oBarenbHol mporpammbl MKOVY «3unupeiickas COILINe3» ocHoBHOro 0011ero oopazoBanusi, ATanTHPOBAHOON
IporpaMMbI OCHOBHOTO ob11ero oopazosanust MKOY «Duaupeiickass COILINe3» , npumepHoii paboueii mporpammMsl HCTHTYTa CTpaTeruy pa3BUTHS
oGpaszoBanust Poccuiickoii Akanemun oopazoBanus M, 2021

B COOTBETCTBHU C
- INonoxxeHueM o paboueii mporpamme yaeOHOTO IpeaMera, kKypca MKOY «Dnpmupeiickas COILINe3»

1 OPHEHTUPOBAHA HA PEANN3ALHUIO B LIEHTPEe 00pa30BaHUs €CTECTBEHHOHAYYHOM M TEXHOJIOTNYECKOH HampaBieHHoCcTel «Touka pocTay, CO3AaHHOTO
Ha 6aze MKOVY «Onaupeiickas COILINe3» ¢ nenbio pa3BuTHs y 00y4arOINXCsl €CTECTBEHHOHAYYHOH, MaTeMaTH4eCKOH, HH(GOpMAaMOHHOM
TPaMOTHOCTH, (JOPMUPOBAHUS KPUTUYECKOTO U KPEATHBHOTO MBIIUICHUS, COBEPILICHCTBOBAHNUSI HABBIKOB €CTECTBCHHOHAYYHO U TEXHOJIOTHIECKO
HAIPABJICHHOCTH, a TaKXKe UL IIPAKTHYECKON 0TpabOTKH y4eOHOTo MaTepraia 1o y4eOHeIM npeameram «Dusuka»,«Xumus», «buoorus,
«Texnonorus».

Ha 0a3e nenrpa «Touka pocTa» obecrieunBaeTcsi peai3arus 00pa3oBaTesbHbIX IPOrPaMM €CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKON
HAaIPABJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUHU C TPEOOBAHUAMHU 3aKOHOJATENILCTBA B chepe 00pa3oBaHUs U ¢ yUETOM PEKOMEH Jalluii
DenepanbHOro oneparopa ydebHoro npeamera «Xumus». O0pasoBarenbHas IporpaMMa MO3BOJISIET HHTETPUPOBATh PealU3yeMble 31€Ch TOIXOMBI,
CTPYKTYpPY U COZEp)KAHUE IIPU OpraHu3anuu ooyueHus xumun B 8—9 kiaccax, BBICTPOSHHOM Ha 0ase 1r000ro U3 JOCTYIMTHBIX Y4eOHO-METOIHUECKUX
kominiekcoB (YMK). Hcnosnb3oBanue 060pyI0BaHus IIEHTPa

«To4ka pocTa» MO3BOJISET CO3/1aTh YCIOBHUS:
JUISL PACIIMPEHHUs COAEPHKAHUS IIKOJIBHOIO XUMUYECKOro 00pa3oBaHus;
JUISL TIOBBIILICHUSI TIO3HABATENBHON aKTUBHOCTH 00YyYaIOLIMXCs B €CTECTBEHHOHAYYHON 00acTH;

JUISL Pa3BUTHS JIMYHOCTH peOeHKa B Tpolecce 00Y4eHHs XUMHUH, €r0 CIIOCOOHOCTEH, (OPMUPOBAHUS M YAOBICTBOPEHHUS COLMATBHO 3HAUUMBIX
HMHTEPECOB M NOTPEOHOCTEH;

* 1A paGOTBI C O,E[apéHHLIMI/I HIKOJIbHUKaMH, OpraHu3alluu UX pa3BUTHs B pa3JIMYHbIX o0macTax 06pa30BaTeJ'H:HOI7I, TBOp‘{CCKOP’I JCATCIIBHOCTHU.



[Mpumensis nudpoBkie 1a60paTOpUK Ha YPOKaX XUMHH, YUaIMECs CMOTYT BBINOJIHUTH MHOXKECTBO J1IA00PAaTOPHBIX PAOOT U IKCIIEPUMEHTOB MO
MporpaMMme OCHOBHOM IIIKOJIBL.
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Kpatkoe omnmcanmne moaxoI0B K CTPYKTypUPOBaHHIO MaTepranoB B o6paszosarensroii mporpamme (OI) mpeacTaBIeHsl CIeIYIOIIHE pa3Ieiibl:
1. .Meroxbl M3y4eHUs BEIIECTB U XUMUYECKUX SBICHUH. DKCIIEPUMEHTAIbHbBIE OCHOBBI XUMHMH .

2. . IlepBoHavanbHbie XUMUYECKUE MOHATHS . 3 . PacTBopbI. 4.OCHOBHBIC KITACChI HEOPTraHUYECKUX COeAnHEHUi. 5. Teopust AMeKTPOIUTHYECKO
qcconnaniy. 6. XuMuueckue peakiuu. 7. XHUMHYECKHE DJIEMEHTHI (CBOMCTBA METAILIOB, HEMETA/IOB U UX COCIMHEHHH).

B 0CHOBY BbIJIENICHHS TAKUX PA3/IE/IOB 3AJI0)KCH XUMHUYECKHI SKCIIEPUMEHT, TPaIULHOHHAS cCHcTeMa H3ydeHHs XuMun. OCHOBHO# (opMoii yueOHOM
JIESITENIbHOCTH SIBJISICTCS. XMMHUYECKHUI 3KCIIEPHMEHT, POBOANMBII B BH/IE Ta00OPATOPHBIX, MPAKTHUECKUX PAOOT U AEMOHCTpALIHH.
JIeMOHCTpPAIMOHHBII SKCIIEPUMEHT IIPOBOAUTCS B TOM CIIydae, €CJIM OH OIaceH JJIs BHITOIHEHHS y4aIllluMICS M UMEIOIIMICS TPpHOOp Npe/ICTaBICH
B €JMHCTBEHHOM JK3eMILISIpe.

Jnst u3ydyenust npeaMeTa «XMMHSI» HA ITane 0CHOBHOIo o01ero odopasosanus orsoaures 140 yacos: 8 kiacc - 70 yacos; 9 kimacc —70 yacos.
Jannast o6pasoBatesbHas MPOrpamMma 00ecIe nBaeT yCBOCHNUE YIAIIMMHICS BJKHEHIINX XUMHUIECKHIX 3aKOHOB, TCOPUH U IIOHSTHIA; (POpMUPYET
HpeJICTaBICHHE O PO XUMHH B OKPYXKAIOLIEM MHUpE H KU3HH 4yesoBeka. [Ipi 5ToM OCHOBHOE BHUMAHHUE YAEISCTCS CYIHOCTH

XUMHYCCKUX peaKHI/IfI 1 MCTOZIaM UX OCYILICCTBJICHHUS.

OLLHI/IM 13 OCHOBHBIX IPUHIHMIIOB MOCTPOCHHUS IIPOTrPAMMBI SIBJIACTCS IIPUHIMUIT JOCTYITHOCTH . 3KCH€pHMeHTaJ'I]:HbIe JAaHHBIC, TOJTYYCHHBIC
y4aluMuCs IpU BBITIOJITHEHUH KOJIUYCCTBCHHBIX OIBITOB, ITO3BOJIAIOT yJalllUMCS CaMOCTOSITC/IBHO J€JIaTh BbIBO/bI, BBISBIIATH 3aKOHOMEPHOCTH.


http://www.consultant.ru/document/cons_doc_

HOIIXOIILI, 3aJI0JKCHHBIC B COACPIKAHUE IPOrpaMMBbI Kypca, CO34ar0T H€06X0,HI/IMI)IQ ycjaoBust AJ11 CHCTEMHOI'O YCBOCHHS YYalllUMHUCSI OCHOB HAYKH, JIsL
obecrecueHust Ppa3BUBArOUICTO U BOCIIMTBHIBAIOLIIECTO B03ﬂeﬁCTBHﬂ 06y'-IEHI/IfI Ha JIMYHOCTH y4allerocs.

(I)OpMI/IpyeMLIC 3HAHMS JOJDKHBI CTaTh OCHOBOM CHUCTEMBI yGC)KL[eHI/Iﬁ HIKOJIBHUKA, HEHTPAJILHBIM SIIPOM €0 HaydHOI'O MUPOBO33PCHU .

Ornucanune MaTCpHaHLHO—TeXHH'—IeCKOﬁ 0a3bl eHTpa «Touka pocTa»,
HCIOJIB3YEeMOI'0 Jist peaJlmaunuoﬁpa:»onaTem,Hux NporpaMm B paMKax InpernojaBaHusi XuMHUH

Lugposan (komnvromepnasn) raéopamopus (L), nporpaMMHO-aINIapaTHbIi KOMIIJIEKC, JATYHKOBAs CHCTEMa — KOMILIEKT Y4eGHOTO
000pyoBaHNs, BKIFOYAIONINN H3MEPUTEIBHBII OJIOK, HHTEp(elc KOTOPOro MO3BOIIET 00ecIIeunBaTh CBSA3b C EPCOHAIBHBIM KOMITBIOTEPOM, U HA0Op
JIATYMKOB, PETUCTPUPYIOLINX 3HAUCHUS PA3INUHbIX (PU3UUYECKUX BEIUYHUH.

Jlamyuux memnepamypol n1amuHo6blil — IPOCTON U HAAEKHBIM AaTUHK, TPEAHA3HAYCH JUI U3MEPEHHs TEMIIEPATyphl B BOJHBIX PACTBOPAX U B
ra3oBbIX cpefax. Mimeet pasnuunblii quana3o usmepenuit ot —40 no +180 °C. TexHuveckue XapaKTePUCTHKH JaTUYMKA YKa3aHbl B MHCTPYKIIUH I10
9KCIUTyaTauuu. Jamuux memnepamypst mepmonapuslii IpeiHasHadeH Uit uamepenus temneparyp 10 900 oC. Mcnonb3yercs npH BbINOJIHEHUH
padoT, CBA3aHHBIX C U3MEPEHHUEM TEMIICPATyp INIAMEHH, IUIABJICHAS U Pa3II0XKECHHUS BEIIECTB.

JMamuux onmuueckoit niomuocmu (Konopumenp) — NIpeIHa3HAYCH I K3MEPEHHS ONITHYECKOH IIIOTHOCTH OKPAIICHHBIX PacTBOPOB. Mcmonb3yercs
IIpY M3y4eHNH TeM «PacTBopbl», «CKOPOCTh XUMHYECKUX PEaKIM», ONPE/ICICHNH KOHIIEHTPALUK OKPAIICHHBIX HOHOB.

Jamuux pH nipenHasHayeH s H3MEPEHUs BOAOPOAHOTO moka3aress (pH) BOAHBIX pacTBOPOB B Pa3IMYHBIX MCCIEIOBAHMUSAX 0OBEKTOB OKPYKAIOLICH
cpenpl.

Jamuuk 3nekmponpogooHocmu TpeTHA3HAUCH TSI U3MEPEHUS YCIbHOM JEKTPOIPOBOIHOCTH JXUIKOCTEH, B TOM YHCIIE M BOJHBIX PaCTBOPOB
BelecTs. [IpuMeHsieTcst Ipu U3y4eHHH TEOPUH AIIEKTPOIIMTUYECKON TUCCOLMALIUY, XapaKTEPUCTUK BOJIHBIX PACTBOPOB

TOUKA \’pocm
\ /Iam!mk x.prud-uomm I/ICHOJILSyCTC}I JUIA KOJIMYECTBECHHOT'O OHpeL[eIIGHI/ISI COIIep)KaHI/ISI HOHOB xnopa B BOJHBIX paCTBOan,

MOYBE, MPOAYKTaX MUTaHus. K naTuuky moaxiroyaeTcs HOHOCeneKTHBHbIN asektpoa (MCD) (pabouuii 911eKTpo 1), MOTEHIMA KOTOPOTO 3aBUCUT OT
KOHLICHTPALMH ONPE/EIIEMOr0 HOHa, B JAHHOM Cllydae oT KoHIeHTpanuy anuoHoB Cl'. IToreHnuan VICD onpenensiorT OTHOCHTEIBHO 3IEKTPOa
CpaBHEHUsI, KaK IPaBUIIO, XJIOPCEPeOPSHOTO.

Jlamuux Humpam-uono6 TpeaHa3HAYCH JUTSI KOJIMYECTBEHHOTO ONPE/ICIICHUS] HUTPATOB B PAa3IMYHBIX 00BEKTAaX OKPY)KAIOIIECH Cpe/Ibl: BOJIE, OBOIIAX,
(pyKTax, KoJIOACHBIX U3ACIHSIX U T.JI.



Muxpockon yughposoii ipeHa3HAuEH NI U3y4eHHs (OPMBI KPHCTAILIOB M HAOIIOICHHUS 32 POCTOM KPHCTAILIOB.

Annapam ona nposedenusn xumuueckux peaxyuii (AIIXP) npenHa3HayeH Iist OJYYSHHUS U IEMOHCTPAI[MH CBOMCTB TOKCHYHBIX NAPOB H Ta30B . DTH
BEIIECTBA MMOJTYYalOTCs B KOJIOe-peakTope, U MPH HarpeBaHuu (MM 0e3 HArpeBaHus) ra3000pasHbIe BEIECTBA MPOXOIAT Yepe3 MOTTIOTUTEIbHbIC
émkoctu (HacaiKi) ¢ pacTBOPaMH PEarcHTOB, BCTYMAIOT C HUMH B PEakiyio. M30BITOK ra3a MoriomaeTcst JKHAKAMH U TBEPIBIMU PearcHTaMu, a TakKe
AKTUBHPOBAHHBIM yriéM. ANnapar 4ale BCero UCHONb3YIOT IS TOMYYeHHs ¥ EMOHCTPALIMU CBOIMCTB XJI0pa,

cepoBogopona. Ilpubop ons demoncmpayuu 3a6UCUMOCHU CKOPOCH U XUMUYECKUX PEAKUUIL OM PA3IUYHBIX YAKMOPOE NCTIONB3YIOT TIPH
U3Y4YEHUH TEMBI

«CKOpOCTh XMMHUYECKOH peakuu» U TEII0BOro 3 QexTa XUMUIECKHX peakuuid. I[Ipudop naér BO3MOKHOCTD IKCIIEPUMEHTAIBHO UCCIIEN0BaTh
BJIMSIHUE HAa CKOPOCTh XUMHUYECKUX PEAKIUil CleNyIomuX (paKTOpOB: MPUPOIbI PEarupyoiX BEIECTB, KOHIEHTPALH PearupyIoLnuX BEIIECTB,
IUTOLIA/IM TPAHULBI pasaena (a3 B FeTepOreHHbIX cHcTeMax (MOBEPXHOCTH CONPUKOCHOBEHHUS MEX/IY pearupyoluMH BELIECTBAMH), TEMIIEPATYPHI,
KaTaJlu3aTopa, UHruouTopa.

IMunemxka-0o3amop — npucriocoblieHIe, UCIIOIB3YyEeMO€ B JTa00PATOPUH Ul OTMEPUBAHUSI OLPEICIEHHOr0 00bEMa KUAKOCTH. [THmeTkn
BBIITYCKAIOTCSI IEPEMEHHOT0 U IIOCTOSIHHOTO 00b&Ma. B KOMITIEKThI 000pyA0BaHHUS IS MEAUIIMHCKUX KIIACCOB BXOJST YOOHBIE ITUIIETKH- J03aTOPBI
OJTHOKaHAJIbHBIE, T03BOJISIOINE HACTPOUTh HEOOXOJUMBIH 00BEM 0TOMpPAEMOii JKUAKOCTH B TPEX PA3IMUHBIX TUANA30HAX.

bana kombunupogannas npeHa3HaueHa 11 HarpeBa CTEKJISIHHBIX U (GaphopoBbIX cOCyN0B, KOrja TpedyeTcs: co34aTh BOKPYT HArpeBaeMoro cocyia
paBHOMEPHOE TeMIIepaTypHOe oJIe, N30eKaTh UCIIOIB30BAHUS OTKPBITOTO IUIAMEHH M pacKalEHHOH »aekTpudeckoii cnimpamu. Kopmyc
KOMOMHHMPOBAaHHOM OaHU clesaH u3 antoMuHus. JKUAKOCTHAs 4acTh KOMOMHUPOBAHHOW OaHH 3aKPBIBACTCS KOJIBLIAMU PA3IMYHOTO JTUaMETpa.

IIpubop ona nonyuenus 2a306 UCTOIB3YETCS IS TIOTyICHIS HEOOIBIINX KOJIUYECTB ra30B. BOAOPOa, KHCIOpoaa (13 mepoKCHIa BOIOPOIa),
YTJIEKUCIIOTO Tasa.

Pabouas mporpamma 1o xumun st 8—9 kiaccos
C HCNOJIb30BaHHEM 000pya0oBaHus HeHTpa «Touka pocta»

Ha 6a3e nenrpa «Touka pocTa» obecrieunBaeTcsi peasin3aius 00pa3oBaTeNIbHBIX IPOrpaMM €CTECTBEHHO-HAYUYHOM U TEXHOJIOTHYECKOM
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU € TPeOOBaHUSMH 3aKOHOAATENLCTBA B chepe 00pa3oBaHus U C y4ETOM PEKOMEH Jaliui
®denepanbHOTO oneparopa y4eOHOTo mpeaMeTa « XuMus».

OO6pazoBaTtenbHas IporpaMMa I03BOJISIET HHTETPUPOBATh peai3yeMbIe ITOIXO0/IbI, CTPYKTYPY M COZEp)KaHUE IIPU OpraHu3anuy 00ydeHUs XUMHU B
8—9 kiaccax, BBICTPOCHHOM Ha 6a3e Mr00ro U3 AOCTYIHBIX yueOHO-MeToamdeckux komimtekcos (YMK).

HUcnonws3oBanue obopynoBanus «Touka pocta» npu peanuzauu ganHoi OI1 mo3BosisieT co31aTh yCIoBuUs:



=11 paCIIMPEHUs COACPIKAaHUS IIKOJIbHOTO XUMUYCCKOTO O6pa30BaHI/I}I;

-JUS IOBBILICHHSI TIO3HABATENILHOM aKTHBHOCTH O0YYarOILIMXCsl B €CTECTBEHHOHAYYHOH 00J1acTH;

TOYKA \‘pocm v .
\ =11 pa3BI/ITI/I${ JIMYHOCTHU pe6eH1<a B npouecce 06y‘{CHI/I${ XUMHH, €Tr0 CHOCO6HOCT€I/I, (bOpMPIpOBaHHS{ u y[[OBJ'ICTBOpCHI/ISI

COLIMAITLHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

-1 paGOTLI C OZ[apéHHLIMI/I LIKOJIbHUKaMH, OpraHu3allui UX pasBUTHUS B pa3JIMYHbIX obuacTsax 06paSOBaTCJ'II>HOI71, TBOp‘IeCKOﬁ JACATCIIBHOCTH.

HopMmbl o11eHOK 32 Bce BUABI IPOBEPOYHBIX PadoT

«5» — ypoBeHb BBINIOJHEHUS TPEOOBaHUH 3HAYNTEIILHO BBIIIE YIOBIETBOPUTEIBHOIO: OTCYTCTBHE OIIMOOK, KaK [0 TeKYLIeMY, TaK U [0 MPeAbIAyIeMy
yueOHOMY MaTepHaity; He 0oJee 0JJHOr0 HeouETa.

«4» — ypoBEHb BBINIOJHEHHS TPEOOBAHUH BBIIIE yJOBICTBOPUTEIBHOrO: Hamnune 2—3 omrboK ik 4—6 HeT04ETOB M0 TeKyleMy yueOHOMY
Marepuaiy; He 6osiee 2 omHOOK Wik 4 HEAOUYETOB 10 MPOHICHHOMY MaTepHaIy; HCIOJb30BaHUE HEPALHOHAIBHBIX TIPHEMOB PEeLIeHHs Y4eOHOU
3aja4m.

«3» — J0CTAaTOYHBII MUHUMAJIbHBIA YPOBEHb BBINOJHEHHS TPEOOBAHHH, TIPEABSBISEMbBIX K KOHKPETHOM pabote: He 6onee 4—6 omnbok niu 10
HeIO04YETOB MO TEKyIIeMy yueOHOMY MaTepuany; He 6osee 3—5 ommbok wiu He 60iee 8 HEOYETOB M0 MPOHICHHOMY YUeOHOMY MaTepHamy.

«2» — ypoOBEHb BBHINIOJIHEHHS TPEOOBAHUI HIDKE yIOBICTBOPUTEILHOTO: Hamyue Ooee 6 omubox mwin 10 Heo4eToB Mo TeKyIeMy MaTepHany;
6oxee 5 ommoOoK mi Ooee 8 HETOYETOB [0 NPOHIEHHOMY MaTepHaIy.

ITJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHM S
YUYEBHOI'O IIPEJMETA «XUMMSI» B OCHOBHOM IIKOJIE

I/I3yqe}me XUMHUHU B OCHOBHOH IIIKOJIE HarpaBJICHO Ha JOCTUXKE HUEC 06y‘{aIOH.II/IMI/IC$[ JIMYHOCTHBIX, MECTAIPEAMETHBIX U MPECAMET HBIX PE3YJIbTATOB
OCBOCHHA y‘l€6HOFO npeamera .

JIM4HOCTHBIC PE3yIIbTATHI

JIMYHOCTHBIE PE3yIBTATHI OCBOEHHSI TIPOrPAMMBI OCHOBHOTO 00IIEr0 00pa3oBaHus JOCTUTAOTCS B X0/I€ 00YYEHHs XMMHHU B €MHCTBE yIeOHON U
BOCl'lI/ITaTeJ'leOI\/’I JACATCIIBHOCTHU OpraHmaunn B COOTBETCTBUHU C 'T“palll/lL[I/IOHHbIMI/I pOCCMﬁCKMMH COL(V[OKyJ'leyprIMI/I u }lyXOBHOHpaBCTBeHHbIMVl
LEHHOCTSIMH, IPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMH HOBEJICHHS, U CIIOCOOCTBYIOT ITPOLIECCaM CaMOTIO3HAHHSI, CAMOPA3BUTHSL K
COLMATI3ALIH 00YYarOIIXCS .



JIngHOCTHBIC PE3yabTaThbl OTPAXKAIOT C(bOpMI/IpOBaHHOCTL, B TOM 4YHCJIC B YaCTHU.
Hampuomuuecxozo eocnumanun

1. LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEAUIO, IOHUMaHUs 3HAYEHUs XU MUUECKOM
HAyKH B )KU3HM COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTH BIIAAETh IOCTOBEPHOH HH(OPMALHEH 0 NepeOBbIX JOCTHKEHUSIX U OTKPBITUSAX
MHPOBOI U OTEUECTBEHHOI XUMUH, 3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAaHUAX 00 ycTpoiicTBe MHpa U OOILIECTBA,

I'pasicoanckozo éocnumanusn

1. TNIpEACTaBJICHUS O COMAJIBHBIX HOpMaX U MpaBUjiaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBEC, TOTOBHOCTHU K pa3H006p3.3HOI>'I COBMECTHOM
JACATCIIBHOCTH MPHU BBITIOJTHCHUN y‘Ie6HBIX, TIO3HABATCIbHBIX 3a4a4, BBITIOJTHCHUU XUMHUYECCKUX DKCIIEPUMEHTOB, CO3TaHUN yqe6me TIPOCKTOB,
CTPEMIJICHH S K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU B IIpOLIECCEe 3TOM y'-IC6HOI>i JEATCIIbHOCTHU,; TOTOBHOCTH OLICHUMBAaTh cBOE NOBCACHUE U
TIOCTYIIKU CBOUX TOBapHHIeﬁ C MO3MIUHU HPABCTBCHHBIX U ITPABOBBIX HOPM C y'-IéTOM OCO3HaHUuA HOCHCHCTBI/Iﬁ MOCTYNKOB,

I[euuocmu HAy4YHO020 NO3HANHUA

1. MHPOBO33pPEHYECKHX IPEJCTABICHUIT O BEIIECTBE U XMMHYECKOH PeakIu, COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BH THSI HAYKH H
COCTaBJISIIOLIMX OCHOBY JUIsl IOHMMAHUS CYIIHOCTH Hay4YHOH KapTUHBI MMPA; IIPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
IIPUPOJIBI, B3aUMOCBS35IX YEJIOBEKA C IPUPOJHON CPEesIoi, O POJIM XMMHUH B TIO3HAHIH 3TUX 3aKOHOMEPHOCTEH;

2. TMO3HABAaTENbHBIX MOTHBOB, HAIMIPABJICHHBIX HA MOJYyYCHHUE HOBBIX 3HAHUI M0 XMMUH, HEOOXOJUMBIX 15l 0OBSICHEHHST HAOII0JaeMBIX
TIPOLIECCOB U SIBJICHUH;

3. mo3HaBarenabHOI U MH(YOPMALIMOHHOM Ky/IbTYPbI, B TOM YHCJIC HABBIKOB CAMOCTOSITEJIbHOW pabOThl C y4eOHBIMU TEKCTAMH, CIPABOYHON
JIUTEPATYpOH, IOCTYITHBIMU TEXHHYECKUMH CPEICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTHI;

4. wuHTepeca K OOYYCHHIO M II03HAHHMIO, JTI0003HATENIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOPa30BaHHIO, HCCIEA0BATENbCKO
JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPABJICHHOCTH M YPOBHS 00Y4eHHs B aJbHEHILIEM;

Dopmuposanusn Kyibmypsl 300p06bs

1. oco3HaHUS LEHHOCTH JKH3HH, OTBETCTBEHHOT'O OTHOLIECHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 310pPOBBIN 00pa3 *U3HH, OCO3HAHUS
HOCIIECTBHIT ¥ HEIPUSITHSI BPEIHBIX IPUBBIUCK (YIOTPEOICHHS AJIKOT0JIsl, HAPKOTHUKOB, KYPSHHs), HEOOX0IUMOCTH COOJIFOACHHUS IIPAaBUIT
6€30I1aCHOCTH IIPU OOPAIEHNH C XMMHUYECKIMH BEIECTBAMHE B OBITY U peallbHOH JKH3HH,

Tpyoosozo éocnumanus

1. KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HON, YUeOHOMCCIIEA0BATENBCKON, TBOPUECKOM U IPYTUX BUIAX JCSITEIbHOCTH;
HHTEpeca K IPaKTHYECKOMY M3y4eHHIO ipodeccuii 1 Tpy/a pa3InyHOro pojia, B TOM YHUCIIE Ha OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUN 110



XUMHH, 0CO3HAHHOTO BHIOOPA MHIMBUIYAIBHON TPaeKTOPHHU MPOIOIDKEHIUS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX HHTEPECOB U CIOCOGHOCTH K
XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

OKonozuueckozo éocnumanus

1. DKOJIOTHYECKH uenecoo6pa3H0ro OTHOULICHHUS K IPUPOJAEC KaK UCTOUYHHUKY XKU3HU Ha 3eMJ'le, OoCHOBE €& CYyLIECTBOBaHHWs, NIOHUMAaHUs LHECHHOCTHU
310pOBOI'0 U 68301’[8.CHOI‘0 O6pa3a JKHU3HH, OTBECTCTBCHHOT'O OTHOIICHUS K COGCTBeHHOMy (1)I/I3I/I‘ICCKOMy 1 [ICUXUYCCKOMY 310POBbIO, OCO3HAHU S
LIEHHOCTH COOJIIOACHUS MpaBUII 0€e3011aCHOTr0 MTOBEICHHUS npu pa60Te C BEIIECTBAMH, a TaK)KE B CUTyallUsAX, YIPOXKaIOINUX 3I0POBbIO U )KU3HU
JIIOJIEH;

2. CIOCOOHOCTH NPUMEHSATDH 3HAHHUS, HOJydaeMble TIPH U3YYCHHN XUMHUH, JUISL PELICHHS 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIeH IPUPOTHON CPeIoi,
MOBBIILIEHUS YPOBHS 9KOJIOTMYECKON KyJIbTYPbl,0CO3HAHHS III00ATBHOTO XapakTepa SKOJIOTHUECKUX IPOOIIEeM U IyTei UX peLeHus
IIOCPEJCTBOM METOIOB XHMUH;

3. 9KOJIOrHMYECKOIro MBIIJICHWSA, YMEHUA PYKOBOJACTBOBATHCA UM B HO3HaBaTeHbHOﬁ, KOMMyHI/IKaTI/IBHOﬁ u COI.[I/IaJ'II:HOﬁ IIPAaKTHUKE.

MeranpeaMeTHbIC Pe3yabTaThl

B cocraBe MeTanpeaMeTHbIX Pe3y/IbTaToB BBIICISIOT 3HAYMMBbIE ULl (JOPMUPOBAHHSI MUPOBO33PEHHUS OOLICHAYIHBIC TIOHATHS (3aKOH, TEOPHS,
MPHHIIAII, THIIOTE3a, HaKT, CHCTEMa, TIPOLECC, SKCIIEPHMEHT U IIP.), KOTOPBIC HCIONB3YIOTCS B €CTECTBEHHOHAYIHBIX YICOHBIX MPeIMeTax i
MO3BOJISIIOT HA OCHOBE 3HAHUH M3 9THX NPEAMETOB (JOPMUPOBATH MPEACTABICHHE O LEJIOCTHOH HaydYHOH KapTHHE MUPA, U YHUBEPCAJIbHbIE y4eOHbIS
neiictust (MO3HaBaTeNbHbIC, KOMMYHUKATHBHbIE, PETyISITHBHBIE), KOTOPBIC 00€CIednBaoT (HOPMUPOBAHNE FTOTOBHOCTH K CAMOCTOSITEIEHOMY
IUIAHUPOBAHUIO U OCYIIECTBICHHIO YUeOHOI AeSTeIbHOCTH.

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHON NPOrpaMMBI 10 XMMHUH OTPAXXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMY [T03HABATEIbHBIMH
JICUCTBUSMHM, B TOM YHCJIC!

bazoevimu nozuueckumu oelicmeuamu

1. yMeHHEM HCIIOJIb30BATh MPUEMBI JIOTHIECKOTO MBIIUICHUS IPH OCBOSHUH 3HAHUM: PACKPHIBATH CMBICIT XHMUYECKUX MOHSTHH (BBIAEIATH HX
XapaKTepHbIe TIPU3HAKH, YCTAHABIMBATh B3aMMOCBA3b C IPYTUMH MMOHSITHSIMH), UCIIOJIb30BAaTh MOHSITHS JUTs 00BSICHEHUS OTACIBHBIX (AaKTOB U
SIBJICHUH; BBIOWPATh OCHOBAHHS M KPUTEPHUH VTS KITACCU(PUKALMH XMMHYECKHX BELIECTB M XUMUYECKUX PEAKIUil; yCTaHABIUBATh IPHIUHHO-
CIIE/ICTBEHHbIE CBA3H MEXKY OOBEKTAMU M3y4IEHHUs; CTPOUTH JIOTHYECKHE pacCyxaeHus (MHIYKTHBHbIEC, I€AyKTHBHBIE, 10 AHAJIOTHH); J€IaTh
BBIBOJIbI U 3aKJIIOUCHUS,

2. yMeHHeM MPUMEHSTh B MPOIIECCE MO3HAHKS CHMBOIMYECKUE (3HAKOBBIC) MOIEIH, HCTOJIb3YeMBIC B XUMHUH, IPEOOPa30BHIBATE IIHPOKO
HIPUMEHSIEMBIC B XUMHU MOJIEIBHbIC IPEICTABICHNS — XMMHUYCCKHI 3HAK (CHMBOJI 2JIEMEHTA), XUMHU4ecKast popMyia i ypaBHEHUE



XUMHUYECKOM peakuuu — Ipyu peuICHUU y‘Ie6HOH03HaBaTeJ'II>HLIX 3ajad4, ¢ y'-IéTOM OTUX MOACIBHBIX HpeL[CTaBJIeHI/Iﬁ BBIABIIATE U
XapakTCpUu30BaTh CYLUICCTBCHHBIC IPU3HAKU U3YIaCMBIX 00BEKTOB — XUMHYECKUX BCHICCTB U XUMHYCCKHUX peaKum“d;

bBazoevimu uccnedosamenvckumu oelucmeuamu

1.

YMEHHEM UCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA ITO3HAHUS, a TAKKE B KAUYECTBEC OCHOBBI I (bOle/lpOBaHl/lﬂ
TUIIOTE3BI 10 IIPOBEPKE IMTPABUIIBHOCTU BbICKA3bIBACMbIX Cy)KIICHHﬁ;

MPUOOPETEHHE OTIBITA N0 TIIAHMPOBAHUIO, OPTAHU3AIMH U POBE/ICHUIO YUSHUUECKHX IKCIIEPUMEHTOB. yMEHHE HAOMI0/AaTh 33 X0 J0M
MPOLECCa, CAMOCTOATEIIBHO TPOTHO3UPOBATh €r0 Pe3ysbTaT, HOPMyIHPOBATH 000OIIEHHUS 1 BBIBOABI I10 pe3yabTaTaM INPOBEJEHHOIO OIbITA,
HCCIIeIOBAHUSI, COCTABJIATH OTYET O MPOJENaHHOI paboTe;

Pabomoii c ungpopmayuei

1.

3.

YMEHHEM BBIOMPATh, aHATTM3UPOBATh U MHTEPIIPETUPOBATH MH (DOPMAIIMIO PA3INYHBIX BHIOB U GOPM MPEACTABICHUS, IOIYIaeMyI0 U3 Pa3HbIX
HCTOYHMKOB (HAayYHONOMY/IAPHAs JTUTEPATyPa XMMHIECKOTO COJCPKaHHs, CIIPAaBOYHbIE T0cO0Us, pecypesl VIHTepHETa);

YMEHHEM MPUMEHSTH Pa3IM4HbIe METOJIBI M 3aIIPOCHI IIPH MO UCKE M 0TOOpe HH(OPMALIUK  COOTBETCTBYIOIIUX AAHHBIX, HEOOXOIUMBIX JUIS
BBIIOJIHEHUS YUeOHBIX M IO3HABATENIBHBIX 3a/1a4 ONPEeIeIEHHOrO TUIIA; TPUOOPETEHHE OIbITA B 00JIACTH UCIIOIb30BAaHUS HH(YOPMALIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHNE KYJIbTYPOH aKTUBHOTO HCIIOJIH30BAHHS Pa3INYHBIX IIOUCKOBBIX CHCTEM;

YMEHHEM HCIOJIb30BaTh U AHATU3UPOBATh B poIecce Y4eOHON M MCCIeI0BaTENbCKOI ASSTENbHOCTH HH(OPMALIUIO O BIHSHHU
MIPOMBIIIUICHHOCTH, CEJIbCKOT0 XO3SICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYIXKAOLIEeH IIPUPOIHON CpeIIbI;

Yuuegepcansnvimu KomMmynuKamugHslMu 0eiicmeuasmMu

1.

YMCHHEM 3a/1aBaTh BOIIPOCHI (B Xo4€ quajora /U Z[I/ICKyCCHI/I) I10 CYHUIECTBY OGCyX(HaGMOﬁ TEMBI, (bOpMyJ'IPIpOBaTL CBOU NIPEJUIOKEHUS
OTHOCHUTECIIbHO BBIINIOJIHCHUA HpeIIHO)KeHHOﬁ 3ajJa4du,

NpHOOPETEHHUE OTIBITA IPE3CHTAIMH PE3YIIFTATOB BHIOIHEHHUS XUMUYECKOTO SKCIIEPUMEHTa (JIaGOPaTOPHOTO OIBITA, IAG0PATOPHO# paGOTHI MO
HCCIIEIOBAHUIO CBOMCTB BELIECTB, yI€OHOTO MPOEKTA);

3aMHTCPECOBAHHOCTD B COBMECTHOM €O CBCPCTHUKaAMHU MO3HABATEILHON U UCCIEA0BATEIbCKOM ACATEIIBHOCTU NPU PEIICHUH BO3HUKAOIINUX
HpOGJICM Ha OCHOBC y‘IéTa 06H_II/IX HUHTEPECOB U COTjIaCOBaHUST TO3UIIU T (OGCy}K[[CHI/ISI, oOMeH MHEHUSAMH, KMO3I'OBbIC LITYPMbI» U [[p),

Yuuegepcansuvimu pezyniamugnvimu 0eicmeuaAmMu

1

YMEHHEM CaMOCTOSITEIIBHO OIPEIEISITh LENH AeSITENbHOCTH, IIAHUPOBATh, OCYIIECTBIAT, KOHTPOJIMPOBATh U IPH HEOOXOIMMOCTH
KOPPEKTHPOBAaTh CBOO JIESITENLHOCTD, BRIOMpaTh Hanbosee 3pdexTuBHbIE CrIOCOOBI pelieH s y4eOHbIX U T03HABaTEIbHBIX 33134,



2.

KOPPEKTUPOBATH NIPEUIOKCHHBIH aIrOPUTM AEHCTBHII IPH BHIIOIHCHUH 3aJaHHI ¢ y4ETOM IOTy4CHHUS HOBBIX 3HAHUHU 00 U3y4aeMbIX
00BEKTaX — BEIIECTBAX U PEAKIHAX;

YMCHHUEM HCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpEeAjlaracMbi€ B YCIIOBUU 3aJ]aHUMN.

IIpenmeTHbIE pe3yNbTaThI

B cocrase NPEAMETHBIX PE3YyIIbTATOB II0 OCBOCHUIO 00513aTeIBHOTO CoACpKaHUs, YCTAaHOBJIECHHOI'O JTAaHHOU HpHMepHOﬁ pa60qel>’1 nporpaMMoﬁ,

BBIJICIISIFOT: OCBOCHHBIC 00YUYArOIIMMUCS HAYYHbIC 3HAHHS, YMEHHSI U CIIOCOOBI ICHCTBHH, CrielU(UUIecKue Al IPeAMET HOM 001acT « XUMUs», BUIBI

ACATCIIBHOCTH IO NOJYUYCHUIO HOBOI'O 3HaHMS, €ro HHTEPIPETALUH, npe06pa3OBaHm0 U IIPUMCHCHUIO B Pa3InYHbIX yqe6m,1x U HOBBIX CUTyallUsX.

IIpenMeTHBIE pe3yIbTaThI IPEICTABICHEI II0 T0JaM 00yUEeHHS U OTPaXaloT c(OPMHPOBAHHOCTD Y 0OYJArOIIIXCS CIEAYIOMNX YMEHHI:

8 KJIACC

1.

PACKPbI6aMb CMBICIT OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XHMHYECKHUIT SJIEMEHT, IIPOCTOE BEI[ECTBO, CJI0KHOE BELIECTBO, CMECH,
BaJICHTHOCTH, OTHOCHUTEIIbHAS aTOMHAsl 1 MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi JOJIsi XUMHYECKOTO
3JIEMEHTA, MOJIPHBIN 00BbEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb, JJICKTPOO TPUIIATEIBHOCTD, CTEIICHb OKUCICHUS, XUMHYECKas PEaKIHsl,
TEIUIOBOH 3 deKT peakyn, KnaccupuKanys peakiuii, XUMHYecKasi CBS3b, paCTBOP, MaccoBasi OJIs BELIECTBA B pacCTBOPE;

ULTIOCMPUPOBAMb B3AUMOCBSI3b OCHOBHBIX XUMHYIECKHX HOHSTHI (CM . 1T . 1) M PUMEHSITh 9TH MOHSTHS PH OMHMCAHUH BEIECTB U UX
npeBpalleHuH;

Uucnoivb3oeamsb XUMHUYCCKYHO CUMBOJIMKY JJ151 COCTABJICHUST q)OpMyJI BCIICCTB U ypaBHeHI/Iﬁ XUMHYECCKUX peaKHHﬁ;

onpe()e/mmb BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6HHapHI>IX COCIMHEHUSX, CTCIIEHb OKHUCICHHS DJIEMEHTOB B GHHaprIX COCIMHECHUSX,
TIpUHAAJICKHOCTD BEIIECTB K OHpCLLCJ'IéHHOMy Kiaccy COCIMHEHUH 110 q)OpMyJ'IaM; BHT XHMHUYECKOH CBSI3U (KOBaJ'IeHTHa}I n I/IOHHﬂ}I) B
HCOPraHM4YeCKUX COCAMHCHUAX;

packpuleams cmbica nepuoauueckoro 3akona Jl. M. MenzeneeBa: 1eMOHCTpHPOBATh TOHUMAHUE IIEPUOANYECKON 3aBUCUMOCTH CBOHCTB
XMMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHHS B IIEPUOMUYECKO CHCTEME; 3aKOHOB COXpaHEHHsI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUCHUs], 3aKOHA ABOTa/IPO; ONUCHIGAMb U XAPAKMEPU306ams TAOIUUHYIO (OPMY NEPHOIUUECKON CHCTEMBl XUMHYECKUX
SIIEMEHTOB: Pa3IMYaTh NOHATHS «TIIaBHast moArpymma (Arpyrima)» u «mobounas noarpymmna (Brpymina)», Manbie u GombIie

NEePHOJbI; coomHocums 0003HaYEHHUS, KOTOpble UMeroTcs B Tabuuue «Ilepuoauyeckas cucrema XuMuueckux snemenToB [l 1. Menneneesa» ¢
YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMUYECKHX JICMEHTOB (COCTaB U 3apsi] s/pa, o0IIee YICIIO ISKTPOHOB U PacIIpe/ieICHIe
UX TIO 3JICKTPOHHBIM CIIOSIM);



6. kraccuguyuposams XAMIIECKIE HIIEMEHTHI; HEOPraHUYECKUE BEIIECTBA; XUMHYECKHE PEakuH (M0 YUCITY M COCTABY yUaCTBYIOIIHX B
PEaKIUH BELIECTB, 10 TEMIOBOMY 3D (EKTy);

7. xapaxmepuzosams (onucviéams) O0IME XUMAYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOTBEPK/Iasl OIIMCAHHE TIPHME PaMH
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUUECKUX PeaKIuii;

8. npocHO3Uposamsb CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X Ka4Y€CTBEHHOTO COCTaBa; BO3MOXKHOCTH IMPOTCKAHUSA XUMHYCCKHUX IIPE BpaIIIeHI/Iﬁ B
PA3JIMYHBIX YCIOBUSX,

9. ewvluucinme OTHOCUTEJIbHYIO MOJICKYJIIPHYIO U MOJISIDHYIO MAaCChl BEILICCTB; MAaCCOBYIO JOJIF0 XUMHUYECKOTO JICMCHTA I10 qoopmyne
COCIMHECHMS; MAaCCOBYIO JI0JII0 BEIICCTBA B paCTBOPE; IIPOBO IUTh paC‘IéTLI T10 YpaBHCHUIO XUMHYECKOU pcakuuu,

10. npumersimes OCHOBHBIE OIIEpALIUU MBICIIUTEIBEHOM NEITEIbHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE, 0000IIeHNE, CHCTEMAaTH3ALHIO,
KJIacCU(MKALHIO, BBISBICHUE NPHYMHHOCIICICTBEHHBIX CBSI3€il — JUIsl U3YYECHHS CBOVCTB BEIIECTB U XUMHYECKUX PEAKIHMii; €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHKS — HAOJIO/ICHIE, H3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (peabHbIA M MBICIICHHBIH);

11. credosame mpaBUIIaM MOJIB30BAHMS XUMHUYECKOI MOCYI0N U Ta00PATOPHBIM 000PYIOBAHHEM, & TAKKE TPABHIIAM OOPAIICHHS C BEUIECTBAMU B
COOTBETCTBUH C HHCTPYKIHSIMH I10 BBIIOJHEHHIO TA00PATOPHBIX XUMUYECKHX OIIBITOB TI0 MOJIYIEHHIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(BOZOpOZA M KUCIIOPO/1a), IPUTOTOBIICHUIO PACTBOPOB C ONPEAEIEHHON MacCoBO#l J10Jieil pacTBOPEHHOTO BELECTBA; IUIAHUPOBATH M IPOBOJUTH
XUMHYECKUE IKCIIEPUMEHTBI [0 PACIIO3HABAHHMIO PACTBOPOB LIEJOYEH U KHCIOT ¢ MOMOLIBIO HHAMKATOPOB (J1akmyc, heHondranent,
METHIIOPAHXK U JIp.).

9 KJIACC
1. packpuvieame cmbici OCHOBHBIX XUMHUYECKUX TOHSATHI: XMMHUYECKUH 3JIEMEHT, aTOM, MOJICKYJIA, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE BELIECTBO, BAJICHTHOCT, AIEKTPOOTPHLIATEILHOCTh, CTETIEHb OKHCIICHNUS, XUMHUYECKAsi PEaKIysl, XUMUIECKas CBsI3b, TEIUIOBOM
3¢ deKT peakunu, MoJb, MOJISIPHBIH 00BEM, PACTBOP; AIEKTPOIHUTHI, HEAICKTPOJIUTHI, SJICKTPOJIUTUYECKAs IUCCOLMALINS, PEAKLUH HOHHOTO
oOMeHa, oOpaTHMBble U HEOOpAaTUMbIE PEAKIMH, OKHCINTEIbHOBOCCTAHOBUTEIILHBIC PEAKIINU, OKHCIINTENIh, BOCCTAHOBUTEINb, OKHCIIEHUE 1
BOCCTAHOBJIEHHE, AJUIOTPOIIHSA, aM(POTEPHOCTD, XUMHUUECKAst CBSI3b (KOBAJIICHTHAsI, HOHHAs, METAJIMYECKAs), KPUCTAILTHYECKAsK PELIETKA,
KOPPO3Hs METAJLIOB, CILIaBbI; CKOPOCTh XMMHYECKOM peakiuu, peielibHO fonycTiMas KoH tentpaws ([IJIK);

2. wwunocmpuposams B3aHMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSTHIT (CM. 11.1) ¥ IPUMEHSTh 3TH HOHSTHS IPU OMHCAHNY BEIIECTB U HX
MPEBPAICHUH;

3. ucnonvzosamo XUMHYCCKYIO CUMBOJIMKY JUISI COCTaBJICHUS q)OpMyJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHYECKUX peaKHHﬁ:



10.

11.

12.

13.

onpeodensims BAICHTHOCTb U CTENIEHb OKHCIICHUSI XMMUYECKUX JIEMEHTOB B COSMHEHHSX PA3IMYHOTO COCTaBa; PUHAIICKHOCTh BEIECTB K
OmpeeNEHHOMY KJIacCy COSAMHEHHH 10 HOpMyIaM; BUI XUMHUYECKOH CBsI3U (KOBAJICHTHAS, HOHHAsI, METAITHYECKasT) B HEOPraHMICCKIX
COEIIMHCHUSX; 3apsiJl HOHA 10 XMMUYECKOH (popMyIie; XapakTep cpelbl B BOJHBIX pacTBOpaxX HEOPraHMUECKUX COSANHEHUH, THIT
KPHCTAJUTMYECKOH PEeIETKN KOHKPETHOTO BEUIECTBA,

packpeléams cmoica iepuoaudeckoro 3akoHa JI. M. Menzeneesa u 1eMOHCTPUPOBATh €r0

MOHUMAHUE. ONUCLIBAMb U XAPAKMEPU306amb TAOINIHYIO HOPMY NEPHOJUIECKOH CHCTEMbl XUMUYECKHX JIEMEHTOB. Pa3nyaTh MOHSTHUS
«rnaBHas moArpymmna (Arpymnna)» u «obovnas noarpynmna (bpymma)», Mansie i 60IbLIINE IEPHOABL; COOMHOCUMb 0003HAYCHUSI, KOTOPBIC
HUMEIOTCS B IEPUOIMIECKON TAONHIIE, C YHCIOBBIMU XapaKTEPUCTHKAME CTPOCHHS AaTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB | 3apsil sIpa,
oflIee YHCIIo SIEKTPOHOB U PACTIPEICIICHIE UX TI0 JIEKTPOHHBIM CJIOSIM); 00bACHAMb OOIINE 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB
9JIEMEHTOB M UX COCTUHEHMH B IIpeieNaxX MajbIX IEPUOJIOB U IIaBHBIX MOATPYMI € Y4E€TOM CTPOCHHS UX aTOMOB;

Kaccuuyuposams XUMAYECKHE IEMEHTBI; HCOPraHMYIECKHE BEIIECTBA; XMMUYECKHE Peakiuy ([0 YMCITy M COCTAaBY yJacTBYIOLINX B
pEaKL1U BELIECTB, M0 TEIIOBOMY 3 (HEKTY, 0 H3MEHEHHIO CTENEHEH OKUCICHHST XUMUYECKHUX JIEMEHTOB);

xapaxmepuzosams (onuceléams) 00IINE XUMAYECKHAE CBOUCTBA BEIIECTB PA3IMYHBIX KIIACCOB, TOATBEPK/Iast OMMCAHNE TIPUME PaMHU
MOJIEKYJISIPHBIX 1 HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKHX PEAKLIUiI;

cocmagnams ypaBHEHHS DIICKTPOIIMTHYECKON TMCCONMALINY KHCIIOT, LIEJI0YeH U COJICH; TTOJIHBIE U COKpAIIEHHBIC YPaBHEHHS PEAKIIMH HOHHOTO
00MeHa; ypaBHEHHS PeaKIuii, MOTBEPIKIAIOIINX CYIIIECTBOBAHNUE ICHETHYECKON CBSI3U MEX/Ty BELIECTBAMH PAa3IMYHbBIX KIIACCOB;

PACKPbIBAMb CYITHOCTh OKUCIUTEIbHOBOCCTAHOBUTENBHBIX PEAaKLUil MOCPEICTBOM COCTABIICHHUS IEKTPOHHOr0 OanaHca ITUX peakluii;

npo2HO3UpO6ams CBONCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOEHUS; BO3MOXXHOCTHU MTPOTEKAHHUS XUMUYECKHUX MPEBPAIIEHUH B Pa3INIHBIX
YCIIOBHUSX;

BbIYUCAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB; MACCOBYIO JIOJII0 XMMHYECKOT0 JIeMeHTa 110 (Gop Myrie
COEIMHEHUSI; MACCOBYIO JIOJIIO BEI[ECTBA B PACTBOPE; IPOBOJUTH PACUETHI 110 YPABHEHHIO XUMHYECKOH peakiuy,

cnedosams TPaBHIIaM MOJIB30BAHIS XUMUYECKOH IIOCYAO0M U 1ab0paToOpHBIM 000PYAOBaHUEM, a TAKXKE [PABHIAM OOPAIIECHNS C BELIECTBAMU B
COOTBETCTBUH C HHCTPYKIMSIMHU I10 BBIITOJHEHHIO JIA00OPATOPHBIX XUMUYECKHX OIIBITOB 10 MOJI4EHHIO U COOMPAHHUIO ra3000pa3HBIX BEIECTB
(aMMuaka ¥ yrieKucIoro rasa);

nposooumsb PeaKiu, MOATBEPKIAFOIIIE KAaUeCTBEHHBIN CO CTaB Pa3IMYHBIX BEI[ECTB: PACIIO3HABATh OMBITHBIM IYyTEM XJIOPUA OPOMHUI, HOIM,
kapOoHar, gocdar, cuimKar, cynbhar, THAPOKCHIMOHbI, KATHOHBI aMMOHHSI M HOHBI H3y4EHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPraHUYECKHUX BEIECTB;



14. npumensims OCHOBHBIE OTICPALIMN MBICTUTEIBHON JIESTEIBHOCTH — aHAIN3 U CHHTE3, CpPaBHEHHE, 0000IIeHHe, CHCTEMaTH3aLUIO, BbISIBICHHE
HNPUYHHHOCIIEACTBEHHBIX CBA3eH — JUIS N3y4eHHs! CBOHCTB BEIECTB U XHMHYECKUX PEaKIMii; eCTeCTBeHHOHAYYHbIE METO/bI MO3HAHHS —
HaOJII0/ICHHE, H3MEPCHHUE, MOJCIUPOBAHUE, SKCIEPHUMEHT (PEabHBII 1 MBICICHHBIH).

COAEPXXAHUE YUEBHOT O ITPEAMETA «XUMUSI» T10 TOJAAM U3YUEHUS 8 KITACC
IlepBonayaibHbIe XUMHYECKHE IIOHATHS

[Ipenmer xumuu. Ponb xuMuu B ku3HU yenoBeka. Tena u BemecTBa. PU3nueckue CBOMCTBA BEleCTB. ArperaTHoe cocTosiHue BeuiecTs. [lonsTre o
METO/1aX IMO3HAaHUS B XUMHHU. XUMUS B CHCTeMe HayK . YucTele BemecTBa U cMecH . CriocoObl paszeneHus cMecel .

ATOMBI 1 MOJIEKYJIBI. Xumuueckue 31eMeHTbl. CHMBOJIBI XMMUUYECKHX 3JICMEHTOB. HpOCTbIe 1 CJIIOJKHBIC BCIICCTBA. ATOMHOMOJ’IeKyﬂ}IpHOG y4dcHue.

Xumuueckast (I)OpMyJ'Ia. BaJleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIIbHAsL aTOMHAsI Macca.
OTHOCHUTENbHAS MOJICKYJIsIpHas Macca. MaccoBas J10J11 XUMHYCCKOT'O 3JICMCHTA B COCIMHCHUH.

®dusnyeckne 1 XMMUYECKHE SBJICHNS. XUMUYECKask PeaKkiys 1 €€ NpU3HaKK. 3aKOH COXPAHEHHUSI MAaCChl BENIECTB. XNUMHUYECKUE YPABHCHHSI.
Kiaccuduxkariss XaMUYECKHX peaknuii (COeIMHEHNS, PA3JIOKEHUS, 3aMEIEHHS).

XHUMHYECKHI SKCIIEPHMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYy/I0ii, ¢ IpaBmiIaMy paboThl B JIa00paTopuy U NpUEMaMu 0OpaleHust ¢ 1abopaTOPHBIM
0060pyI0BaHKEM; H3YYEHHE U ONMCaHUEe (PU3MYECKHX CBOMCTB 0OPa3I0B HEOPraHUUECKHUX BELIECTB; HaOmoneHne pu3nueckux (IIaBjJeHue BOCKa,
TassHUEC JibJla, paCTUPAHUE caxapa B CTYINKE, KUIICHUEC U KOHACHCALUA BO}I])I) U XUMHYCCKHUX (ropeHne CBCYH, IPOKAJIUBAHUE Me}]HOl‘/'I IIPOBOJIOKH,
B3aUMO/ICIICTBHE MeJIa C KHCIIOTOM) sIBJICHHI, HaGJIIO/ICHNE ¥ ONMCAaHNE IPU3HAKOB POTEKAHMS XUMHIECKHX Peakuil (pasioKeHne caxapa,
B3aMMO/ICICTBHE CEPHOIT KHCIIOTHI C XJIOPHAOM Oapusi, pasnoxerne ruapokcuaa meau (11) mpu HarpeBanuu, B3anMOACHCTBHE JKelie3a C PACTBOPOM
conu Meau(l1)); u3ydeHne cioco6oB paszaenaeHust cMmeceil (¢ MOMOLIBI0 MarHuTa, GUIbTPOBAaHKE, BBIIAPUBAHKE, JUCTHIULLINS, XpOMAaTO rpadus),
MPOBEICHIE OYKMCTKY [IOBAPEHHO COJIN; HAOMIONCHIE U ONIMCAHNE PE3yIbTATOB MIPOBEICHHUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHST MaCCH;
co3/IaHKe MoJielield MOJIEKYJT (LIApOCTEPKHEBBIX) .

Bakueiinmue npeacTaBuTe 1M HEOPraHUYECKHX BelleCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kucnopos — 3ieMeHT u nipocToe BelecTBo. HaxoxieHne KUciaopoa B mpupoze, Gusndeckue u
XuMu4eckue cBoiictsa (peakunn roperus). Oxcuasl. [IpuMenenne kuciaopoaa. CriocoObl MOTydeHHUs! KHCJIOPO/a B TaDOPaTOPHH U MPOMBIILICHHOCTH.
Kpyrosopot kucnoposa B npupose. O30H — ajoTponHas MOAUGHUKALIUS KACIOPOIa.

TerutoBoit 3(hekT XMUMHUECKOH peaklny, TEPMOXHUMHUYECKHE YPABHEHUS], K30 U PHAOTEPMUUECKUE peakuu. ToInBo: yroyb U MeTaH. 3arpsi3HeHne
BO37IyXa, YCHJIEHHE IIADHUKOBOTO 3((deKTa, pa3pylIeHHe 030HOBOTO CIIOS .



Bonopon — snemeHT 1 npocroe BemecTBo. HaxoxaeHne Boiopoaa B Ipupoe, GU3NUecKie 1 XUMHUYECKHE CBOWCTBA, IIPUMEHEHHE, CIIOCOOBI
nosrydyeHus. CocTaB KUCIIOT U COJIEH .

Komuuectso BemmectBa. Mous. MosspHas Macca. 3akoH ABoragpo. MoJsipHblit 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa Bobl. Bosa kak pactBoputens. PactBopsl. HachllieHHbIE 1 HEHACHILLIEHHBIE PACTBOPLL. Pacmeopumocms sewecms 6
6ode.t MaccoBast 10115 BelecTa B pacTBOpe. XUMHUECKHE CBOHCTBA BOAEL. COCTaB OCHOBAHMIL. POITh paCTBOPOB B PHPOJIE ¥ B XKI3HI YeTOBEKA.
Kpyrosopot Bozs! B mpupoe. 3arpsi3sHeHne NpUpoaHbIX BoJ. OXpaHa M OYHCTKa IPUPOIHBIX BOJI.

KJ'[aCCI/I(i)I/IKaLII/Iﬂ HEOPraHu4eCKux COCJIMHEHUH. OKCI/IZ[LI. Knaccndmkaum{ OKCHIOB: coneoGpazy}omI/Ie (OCHOBHBIe, KHCJIOTHBIC, aM(bOTepHLIe) u
Heconeo6pa3y10mne. HOMCHKJ'IaTypa OKCHIOB (MG)KZ[yHapO)_IHaﬂ n TpI/IBI/IaHLHaSI). duznueckue 1 XUMAYECKHE CBOWCTBA OKCUJIOB. HonyquHe.

OcuoBanus. Knaccudukarus 0CHOBaHHH: IENOYN U HEpacTBOPUMBIE OCHOBaHMs. HoMeHKkaTypa ocHOBaHMil (MeXIyHApOJHAS M TPUBUAIIBHAL).
dusnueckue 1 XUMUUECKUE CBOMCTBA OCHOBaHUiA. ITomyueHre ocHOBaHUIA.

Kucnotel. Kinaccudukanust kucinor. HomeHknarypa KuciaoT (Mex/ayHapoIHast U TpUBHANIbHAsK). DU3HMYECKHE H XUMHYECKHE CBOMCTBA KUCIIOT. Pt
axktuBHOcTH MeTaiioB H. H. Bekerosa. Ilosryuenne kucnor.

Coun. HomeHkuatypa coseit (MexayHapoaHas u TpuBHaibHas). @U3HUECKHe U XUMHUYECKHE CBOMCTBA couiei. CriocoObl MOTydeH s COJIeH.
I'eHeTnueckas CBsI3b MEXAY KIIaCCaMU HEOPTaHWYECKUX COCANHEHUH .

XUMHUECKHUH IKCIIEPUMEHT: KaueCTBEHHOE OIpe/IeIeHHe COAEPIKaHUs KUCTIOPOa B BO3yXe; OJTydeHHEe, COOMpaHKe, paclio3HABaHUE M U3ydEeHHE
CBOJCTB KHCIIOPO/Ia; HaOM0EHNE B3aNMOJICHCTBIS BEIIECTB C KUCIOPOIOM U YCIOBUS BOSHUKHOBEHHUS U TIPEKPAIIICHISI TOpeHHUs (IT0XkKapa);
03HaKOMIICHHE ¢ 00Opa3IaMi OKCHIOB U ONIMCAHUE HX CBOMCTB; MOMyYeHHE, COOMpPaHIE, PaclO3HABAHNE U H3YUCHHE CBONCTB Boxopoaa (ropeHue);
B3auMo;ieiictBre Bojopoaa ¢ okcugoM mMeau(ll) (Bo3MoxkHO HCIIOIb30BaHKE BUICOMATEPHAIIOB); HA0IIOICHIE 00PAa3IOB BEIIECTB KOnuecTBOM 1
MOJIb; HCCIIEIOBAaHNE OCOOCHHOCTEH pacTBOPEHUSI BELIECCTB C Pa3IMYHON PACTBOPUMOCTBIO; IIPUTOTOBJICHUE PACTBOPOB C OIPECIEHHON MacCoBOit
ZoJiell pacTBOPEHHOTO BEIECTBA; B3aMMOICHCTBUE BOJBI C METAIUIaMK (HATPHUEM U KaJblreM) (BO3MOXKHO HCIIOJIb30BaHIE BUICOMATECPHAIIOB);
OTIpe/IeJICHNE PACTBOPOB KUCIIOT U ILENI0YEH C IIOMOILBI0 HHANKATOPOB; UCCIIEA0BaHNE 00pa3[0B HEOPraHWYECKHX BEIIECTB Pa3 JIMYHBIX KIIACCOB,;
HaOJIo/ICHIEe H3MEHEHHST OKPACKU WHINKATOPOB B PACTBOPAaX KUCIIOT U Ieloveit; u3ydenue B3anmoneiictust oken na meau(ll) ¢ pactBopom ceproit
KHCIIOTBI, KUCJIOT C METaJIJIaMH, peakuii HelTpainu3aluy; mojydeHre HepacTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJTHOTO MeTallla IPYTHM U3 pacTBOpa
COJIM; PEIICHHE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BajkHelne Kiiacchl HEOPraHM4eCKUX COCIMHEHUIT.

I[epuoauyeckuii 3aKoH U MePUOIMYECKAsI cCcTeMa XuMuYeckux 3j1eMeHToB [I. U. MenneneeBa. CTpoenune aToMoB.

Xumuueckasi cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHbIE peakuuu



INepBbie MONBITKY KIACCH()HKAIINHA XUMUAYCCKUX 3IIEMEHTOB. [IOHSTHE O TPYIIaX CXOJHBIX 3JIEMEHTOB (LIEIOYHbIC U MIET0YHO3EeMEIbHbIC METAILIH,
raJIoreHbl, HHEPTHBIE T'a3bl. DJIEMEHTHI, KOTOPbIE 00pa3yioT aM(OTEpHbIE OKCUIBI M TUIPOKCHIbI.

[Neproanaeckuii 3akoH. [lepnoandeckas cucreMa XUMHUYeckux aeMeHToB [l. V. MenneneeBa. Buypr Tabmuner «[leproaudeckas cucrema
XuMHIUecKkux anemMenToB [l . U . Menneneea» . [lepuoast u rpynms! . @uU3ndecKuii CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEPH Oa U TPYIIIIBI
3JIEMEHTA .

Crpoenue atomoB. CoctaB aTOMHBIX siziep. M3oTonbl. Dnexktponsl. CTpoeHHe 3IEKTPOHHBIX 000JI049eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
nepuoandeckoi cucremsl . M. MenneneeBa. XapakTeprucTHKa XMMHYECKOTO AJIEMEHTA 110 €ro MOJI0XKEHUIO B Iepuoauueckoi cucreme J1. U.
Menpeneesa.

3aKOHOMEPHOCTU N3MEHEHHs paJiuyca aTOMOB XMMHYECKHX 3J1¢ MEHTOB, METAJUTMYECKHX ¥ HEMETAJUIMYECKHX CBOMCTB TI0 IPYIIAM U IIEPHOIAM.
3HaueHNe NEePHUOIMYECKOTO 3aKOHA U TIEPHOIMYECKOI CHCTEMbl XUMHYECKUX 3JIEMEHTOB JIJISl pa3BUTHA HayKH U npakT ku . /. 11 . Mennenees —
YYEHBIA U TPAKTAHUH .

BJ'ICKTpOOTpI/H_[aTCJ'IBHOCTL XUMHYECKUX IJIEMEHTOB. XMMHYE CKasl CBI3b (I/IOHHaSI, KOBaJICHTHas IOJIIpHAst 1 KOBaJICHTHas HEIIO J'IS[pHaH). CreneHp
okuciieHUs. OKUCITMTEILHOBOCCTAHOBUTEIIBHBIC peakuuu. HpOHCCCLI OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKHN SKCIIEPUMEHT: H3ydeHne 00pasiioB BEIECTB METAN JIOB M HEMETAILIOB; B3aUMOJICHCTBHE THAPOKCH A IINHKA C PACTBOPAMH KHCIIOT U
IIEJI0YEH; TIPOBEIEHHE OIBITOB, MILTIOCTPUPYIOIHMX IPUMEPBI OKHCIUTEILHOBOCCTAHOBUTENBHBIX Peakiuil (TOPEHHE, PEAKIIUK PA3IIOKEHHS,
COE/IMHEHUS).

MexknpeaMeTHbIE CBA3H
Peanm3anust MEKIIPEIMETHBIX CBs3¢il IPH H3Y4EHHU XUMHH B 8 KJlacce OCYIIECTBIIAECTCS Yepe3 UCIONb30BaHNE KaK OOIIMX eCTECTBCHHOHAYYHBIX
HOHATHH, TAK ¥ IOHATHH, ABJIAIOIIUXCSA CUCTEMHBIMU JUISl OTAEIBbHBIX IIPEJAMETOB €CTECTBEHHOHAYUYHOI'O [IUKJIA.

OO0rue €CTCCTBCHHOHAYYHBIC TIOHATHS: Hay‘[HLII‘/'I (baKT, TUIIOTE3a, TEOpUs, 3aKOH, aHaJIN3, CUHTE3, Knaccmbmcaum[, NEPpUOAUYHOCTD, Ha6J'[}0I[CHI/IC,
SKCIICPUMEHT, MOACIUPOBAHUE, U3MEPEHUEC, MOJICIIb, SIBJICHUC.

®dusnka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOII, PaIHOAKTUBHOCTD, MOJICKYIIA, IEKTPUUECKHH 3apsi, BEIIECTBO, TEJI0, 00BEM,
arperaTHOe COCTOSIHHE BEIeCTBa, Ia3, QU3HUECKHE BETMYMHbI, CAUMHHIBI N3MEPEHHUS, KOCMOC, IIaHeThl, 38€3/1b1, ColHIIe.

Buonorus: goTtocunTes, ApixaHue, Ouochepa.

Feorpa(bnsli aTMocQ)epa, rnnpocq)epa, MUHEpaJIbl, TOPHBIC IIOPOJBI, ITOJIE3HBIC UCKOIIA€MbIEC, TOIIJINBO, BOAHBIC PECYPCHI .



9 KJIACC
BemecTBo u XuMH4ecKas peaKnus

[eproanueckuii 3akoH. [leproanyeckas cucteMa XUMHIECKHX 3reMeHToB [1. V1. MenzneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHNHT
CBOWCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaUs, Kb U UX COSUHEHHUI B COOTBETCTBUH C MOJIOKEHHEM JIIEMEHTOB B
MEPHOMIECKON CUCTEME U CTPOCHHEM X aTOMOB. CTPOCHHUE BELIECTBA: BUAbI XUMHYECKOW CBSI3U. THIIBI KPHCTAIUIMYECKHUX PEHIETOK, 3aBUCHMOCTh
CBOWCTB BEIIECTBA OT TUMA KPUCTATUINIECKON PEIIETKH U BUAa XUMUIECKOH CBSI3H.

Knaccuduxanust 1 HOMCHKIIATYpa HEOPraHMYECKUX BEIIECTB (MEXAyHApOAHAs U TPUBHANIbHAS). XMMUYECKHUE CBOWCTBA BEIIECTB, OTHOCSLIUXCS K
Pa3sIMYHBIM KJIaCCaM HEOPTaHMYECKUX CO CANHEHUH, TEHETUYECKAs CBA3b HEOPIraHMYECKUX BELIECTB.

Krnaccnduxarmst XMMHYIECKHX PEaKIHii 0 Pa3IMYHbIM IpHU3HaKaM (IT0 YHCITY H COCTaBY yYACTBYIOIIHMX B PEAKLUH BEIIECTB, MO TEIIOBOMY 3 (eKTY,
0 U3MEHEHHIO CTEICHEH OKUCIICHUSI XUMUYECKHX SJIEMEHTOB, 10 0OPATHMOCTH, 110 YUaCTHIO KATAIM3aTopa). DK30 U SHIOTCPMHUUECKHIE PEAKIHH,
TEPMOXMMHUYECKHE YPAaBHEHHS.

Tlonsitue o CKOpOCTH XUMHUYECKOU peakuuu. TTousTue 06 06paTI/IMLIX u H€O6paTI/IMI>IX XUMHYCCKUX peaKIUusiIX. IloHsiITHE O TOMOTEHHBIX U
TETCPOrCHHbIX PCAKIUAX. Tlonsmue o xumuueckom
paernosecuu. (DaKmOpbl, sausirowue Ha cKkopocnio XUMUYECKOU peaxkyuu U nolodNceHue XuMuieckoeco paeéHoBeCcust.

MexaHu3M OKHCIUTEIILHOBOCCTAHOBUTEIBHBIX peaKI.[PIfI (BJICKTPOHHBIﬁ 6aaHc OKUCIUTEILHOBOCCTAHOBUTEILHOM peaKHI/IH).

Teopm{ SHCKTPOHMTMHQCKOﬁ JAHUCCOLMALIUH. aﬂeKTpOJ'lPITbI U HEJICKTPOJIMUTHI. KaTPIOHbI, aHUOHBI. MeXaHU3M JUCCOLHAITT BCILIECTB C pa3JIMYHBIMU
BUJAMU XUMHUYECKOH CBSI3H. CrerneHp JUCCOMUAIUH. CuiibHBIC U c1a0bIe DJIEKTPOJIUTHI.

Peakiiun nonHoro oomMeHa. Y ciaoBus IPOTEKaHHs PeaKLMi HOHHOTO OOMEHa, TOJIHbIC U COKpaIEHHbIE HOHHbIE YpaBHEeHHs peakuuid. CBoiicTBa
KUCJIOT, OCHOBAHHM U COJIEH B CBETE MPEACTABIIEHU 00 2IEeKTPONUTUUECKON Auccolrauy. KauecTBeHHbIE PeaKLy Ha HOHbI
. [lonsimue o zudponuse coxeil .

XUMHYECKHN IKCIIEPUMEHT: 03HAKOMIICHHE C MOJIEIISIMU KPUCTAITMYECKUX PEIIETOK HEOPraHHYECKHX BELIECTB — METAJIOB U HEeMeTalioB (rpadura
U aMa3a), CII0KHBIX BEIIECTB (XIIOpU/Ia HATPHSL); HCCIEOBAHKNE 3aBUCHMOCTH CKOPOCTH XUMIYECKON PEAKIIMU OT BO3ICHCTBUS PA3IMIHBIX
(hakTOpOB; MCCIIENOBAHIE HICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLIECCa JUCCOLUALIMH KHCIIOT, IIe04eil U coieil (BO3MOIKHO HCIONB30BAHUE
BHJICOMATEPUANIOB); [IPO BEICHHUE OIBITOB, MITIOCTPUPYIOIINX IPU3HAKH NPOTCKAHUS PeaKLiii HOHHOTO o6MeHa (00pa3oBaHKe 0Caaka, BBIICICHHE
rasa, o6pa3oBaHie BOIBI); ONBITOB, WIUTFOCTPUPYIOLIUX IPUMEPHI OKHCITH TEIbHOBOCCTAHOBHTEIBHBIX Peakiuii (ropeHne, peakii pasioKeH s,
COE/IMHEHUsI); paclo3HaBaHHe HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO KAY€CTBEHHbBIX PEAKLIHi HAa HOHBI; PEIICHHE YKCIIEPUMEHTAIIbHBIX 33,134 .

HeMeTajibl 1 UX cOeIHHEHUS



OO01as XapakTepucTuKa rajoreHoB. OcOOEHHOCTH CTPOCHHSI AaTOMOB, XapaKTepHbIE cTeNneH: okucieHus. CTpoeHue 1 (pU3nUecKie CBOWCTBA MPOCTHIX
BEII[ECTB — TaJIOreHoB. XUMHUUYECKHE CBOMCTBA HA TIpUMeEpe XJIopa (B3aMMOCHCTBUE ¢ METalIaMH, HEMETAJUIAMH, IIeJI0YaMH). XJI0OPOBOIOPOI.
CoisiHast KMCIIOTa, XMMHYECKHE CBOMCTBA, MOJTy4YeHHe, IpuMeHeHue. JlelicTBue XJIopa U XJIOpOBOJOPOa Ha OPraHu3M uenoBeka. Baxkueiimme
XJIOPU/IBI M UX HAXOXK/ICHUE B IPUPOJE .

O0uas xapakrepuctuka 3neMeHToB VIArpynmnsl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIICHN OKUCIICHUSL.

Crpoenue 1 Gpu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U Cephl. AJUIOTPOTHBIE MOU(UKAIINN KUCIOPOIa U cepbl. XUMHYECKUE CBOHCTBA
cepsl. CepoBOJOpOJ, cTpoeHHE, Pu3Hueckue U XUMHYeCKHe cBoMCcTBA. OKCHIbI Cephbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCUIO0B. CepHasi KUCIIOTa,
(u3HYecKre U XUMHUIECKIE CBOMCTBA (00MIMe KaK MPEICTABUTEIS Kilacca KUCIOT U crienudideckie). XMMUIECKHE PeakIiy, JISKAIUe B OCHOBE
MIPOMBIIIICHHOTO CIIO0c00a MOTydeH sl CepHOi KUCIOThL. [Ipumenenue. Conu cepHO KHCIOThI, KaueCTBEHHAs peakius Ha Cyib(arnon. Haxoxaexue
cepbl U €€ COeIMHCHUI B IPHPOJIE . XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpe/bl COeAMHEHUAMH cepbl (KMCIOTHBIC JI0K/IH, 3arps3HEHHE BO3yXa 1
BOJIOEMOB), CIIOCOOBI €T0 TIPENOTBPAIICHUS .

O6H.[aﬂ XapaKTEepUCTUKaA JJIEMECHTOB VAprHHBI. OcoOeHHOCTH CTPOCHMS aTOMOB, XapaKTECPHBIC CTCIICHU OKHUCJICHUS.

A30T, pacripocTpaHeHHe B IpHpoie, pU3nueckue 1 XuMHYeckre cBoicTBa. KpyroBopot a3ota B npupojie . AMMHAK, ero Gpu3nyecKie 1 XUMHYeCKHe
CBOMCTBA, MostydyeHue u npumeHenue. Conu aMMOHHMS, UX GU3MYECKHE U XMMUYECKHE CBOMCTBA, IpUMeHeHne. KauecTBeHHast peakius Ha HOHbL
aMMOHHS. A30THasI KKCIIOTa, e€ MmojydeHne, (PHU3nIeckue U XMMHUIECKUe CBOMCTBa (00IMe KaK MpeICTaBUTENsl KiIacca KHCIIOT U CHeH(HYEeCKHeE.
Hcnonp30Banne HUTPATOB U COJICH aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI0OpEeHU. XMMUUECKOE 3arpsI3HEHHE OKPYKAFOIIEeH CPeibl COSTNHEHUSIMU
azora (KHCIOTHBIC H0XK/IH, 3arpsI3HEHNE BO3/1yXa, TOYBbI M BOJ0EMOB).

dochop, awtorponubie Moaupukanuu pocdopa, husnyeckue u xumudeckue ceoiictea. Oxcun pochopa(V) u hocdopHas kuciora, GPU3NUECKUE U
XUMHYECKHE CBOMCTBA, NoTy4eHue. Vcnoap3oBanue hocdaTtos B KauecTBE MUHEPATIBHBIX YI0OPEHHI.

O6mas xapakrepuctuka 3nemeHToB |V Arpymmsr. OcOOCHHOCTH CTPOCHUSI AaTOMOB, XapaKTEPHBIC CTEIICHH OKUCIICHUS .

VYriepo, auoTponHbie MOIU(UKAIMH, PaCIpOCTPaHEHHE B IPUPO/Ie, (PU3HUECKHE U XUMUUYECKIe CBOMCTBA. AncopOuust. KpyroBopor yriiepoja B
npupoxe. OKcuapl yriaepoja, ux GU3HIeCKre U XMMUYECKUE CBOCTBA, JefiCTBHE Ha )KUBbBIC OPraHU3Mbl, TOJIyYeHHE U IIPUMEHEHHE. DKOJIOTHYESCKHEe
npo6iueMsl, cBsi3anHble ¢ okcuaoM yriepoaa(lV); rumoresa riro6anbHOro MOTEIIEHNS KIMMAaTa; TAPHUKOBBIN 3G (deKT. YronbHas KUCI0Ta 1 €€ COJIH,
ux (pU3MYECKHe U XMMHYECKHEe CBOMCTRA, TOJydeHHe U TpuMeHeHre. KauecTBeHHas peakiusi Ha KapOOHATHOHBI. Vcrob30BaHe KapOOHATOB B OBITY,
ME/MIMHE, IPOMBIIUICHHOCTH U CEJIbCKOM XO3SIHCTBE.

HepBOHa‘IaJ'IBHBIe MOHATHS 00 OpPraHuYeCKUX BEUIECTBAX KaK O COCAUHECHUAX yriiepoaa (MeTaH, OTaH, OTUJICH, allCTUJICH, 3TaHOJI, INTULEPHUH, YKCYCHast
KI/ICJ'IOTZ.). Hx cocmas u xumuueckoe cmpoenue. IToHsATHE 0 OMOJOrUYECKH BaXKHBIX BCILICCTBAX: XXUPAX, 6em<ax, YriieBoAaxX — U UX pPOJIM B X)KU3HU
YCJIOBCKA. Mamepuaﬂbl—toe eouncmeo Op2aHUYeCKUX U HeopeaHuyecKux coeounenuil.



KpemHuii, ero ¢pusnueckue 1 XMMU4ECKUe CBOMCTBA, NosiyueHue U npumenenne. CoequHeHHs: KpeMHus B mpupoje. O01ue npecraBieHus 00 OKcuie
kpemuus(lV) 1 kpemHueBO# KucioTe. CHINKATHL, HX HCIOIb30BAaHUE B OBITY, MEAHIHHE,

HPOMBILIUIEHHOCTH. BavicHetiuue cmpoumenbible Mamepuaibl. Kepamuka, cmekio, yemenm, bemou, dxcenezobemon. Ilpobremor bezonacrnoo
UCNONBL30BAHUSA CIPOUMENLHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

XuMHUYECKUIT IKCIIEPUMEHT: H3ydeHUEe 00pa3I[0B HEOPraHUYECKHIX BEILIECTB, CBOICTB COJISTHOM KUCIIOTHI; IPOBE/ICHNE KAYeCTBEHHBIX peaKkuuii Ha
XJIOPUAMOHBI ¥ HAOIOJICHHE TPU3HAKOB MX TPOTEKAHHS; OIBITHI, OTPAKAOIINE (PU3NUECKIE H XUMUYESCKHE CBOHCTBA TaJIOTCHOB U UX COCANHEHUI
(BO3MO’KHO HCIIONB30BaHKE BHACOMATEPHUAIIOB); O3HAKOMJICHHE C 00pasLaMy XJIOPHIOB (TAIOTCHHUIOB); O3HAKOMIICHHE ¢ 00pa3iaMu cephl U e
COCIIMHEHUSIMHE (BO3 MOKHO HMCTIONB30BaHHE BHICOMATEPHAIIOB); HAOIIOJICHUE TIpoIecca 0OYIIIMBAHUS caxapa MoJI ICUCTBHEM KOHIICHTPUPOBAHHOMN
CEpHOM KHCIIOTHI; U3yUEHNE XMMUYECKUX CBOMCTB pa30aBICHHON CEPHON KHCIIOTHI, IPOBEICHNE KAYECTBEHHON PEaKIuK Ha CYIb(aTHOH U
HaOoIeHNe IpU3HaKa e€ MPOTEeKaH!sI; 03HAKOMJICHHE ¢ (pU3HMICCKUMHE CBOicTBaMH a30Ta, hocdopa 1 ux coeanHeHHH (BO3MOKHO HCIIOIB30BaHHE
BHJICOMATEPHAIIOB), 00pa3iiaMu a30THEIX B GOCOPHBIX yIOOPEHHIA; MOTyUeHHE, COOUpPAHIe, PAacIiO3HABAHIE U N3YUEHHE CBOCTB aMMHAKa;
MPOBE/ICHUE KaYeCTBEHHBIX PeaKIMil Ha HOH aMMOHUS U (OC(ATHOH U M3yueHUE IPU3HAKOB MX NMPOTEKAaHHs1, B3aUMOACHCTBHE KOHIIGHTPUPOBAHHO
A30THOM KHCIOTHI C MEIbIO (BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); H3yUCHHE MOIENCH KPHCTAUIMYCCKUX PEIETOK anmMasa, rpadura,
(ymiepena; 03HaKOMIICHHE C IPOLIECCOM aICOPOLIN PACTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTHBOra3a; MOJTydeHHE,
coOupaHue, pacro3HaBaHHE M U3y4EeHHE CBOHCTB yIIIEKUCIIOrO ra3a; PoBeJeHHEe KaueCTBEeHHbIX PeaKIUi Ha KapOOHAT ¥ CHIIMKAaTHOHBI M U3yYeHHE
IIPU3HAKOB MX IIPOTEKAHMSI; 03HAKOMJICHHE C IIPOAYKINEH CHIIMKATHON MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«BaxHele HeMeTaJIbl ¥ MX COSIMHEHUSY.

MeTassibl M HX COEAMHEHUS

O6m1ast xapaKTepUCTHKA XUMUYECKHX JJIEMEHTOB — METAJUIOB HA OCHOBAHMH X TIOJOXKEHUS B IEPHUOIMIECKON CHCTEME XUMHUYECKHX JJIEMEHTOB /1.
W. Mengeneesa u crpoeHust arToMoB. CTpoeHUe METaIoB. MeTajuinyecKkas cBA3b U METAIUINUECKas KpUCTAJUIMYEcKas peléTka. DIeKTPOXUMUUESCKUH
psn HampsbkeHuit MeTamioB. du3ndeckue U XuMHYecKkue cBoiicTBa MetamioB. OOIIHe criocoOb! MOTyYeHHs MeTaIoB. IloHsATHE O KOpPpO3UH
METaJLIOB, OCHOBHBIE CIIOCOOBI 3aIUThI HX OT Koppo3ur. CIuiassl (CTajb, YyryH, JIOPATOMUHUN, OpPOH3a) U X MPHUMEHEHHE B OBITY U
HPOMBIIUIEHHOCTH.

IHGJIO‘IHLIG METaJLJIbI. IIOJIOXKCHUE B HepHOIIPI'—ICCKOﬁ CUCTEME XUMHUYCCKHUX DJICMECHTOB I[ n. MeHz{eneeBa; CTPOCHHUE UX aTOMOB; HAXOXXICHHUEC B
npuponae. Duznyeckre 1 XUMUYECKUE CBOHCTBA (Ha IIpUMEpE HATPpUs U KaJ'II/Iﬂ). OKCI/II[BI U TUAPOKCUIBI HATPUSA U KaJIusl. HpI/IMCHCHI/IC 1ICJIOYHBIX
MECTAJJIOB U UX COBZ[HHGHHﬁ.

[{enouyno3emMenbHbIE METAJIBI MATHUM U KAJIBIUIL: TOJI0’KEHHE B IEPUOIUYECKON cucTeMe XuMudyeckux anemeHToB [ Y. Menneneesa; ctpoeHue ux
aTOMOB; HAaXOKJICHHE B mpupoie. DU3HUECKUE U XUMHYECKUE CBOMCTBA MarHus M Kalblus. Baxuelie coeIMHeHNs Kabius (OKCUII, THIPOKCH]L,
coJn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.



AJIIOMUHUIL: IOJIOXKEHHE B IIEPHOAMUYECKON CHCTeMe XUMHUYecKkuX a1emeHToB [I. Y. MeHnesneeBa; cTpoeHHe aToMa; HaXOXK/ICHHE B IPHPOJIE.
duznueckre 1 XMMUYECKHe CBOICTBA aTroMUHMs. AM(OTEpHBIE CBOCTBA OKCH/IA M THAPOKCH/A AIIFOMHHUSI.

XKeneso: MooxKeHNE B IEPUOTMIECKOM CUCTEME XUMUUECKHX diieMeHToB JI. Y. MeHieneeBa; CTpOeHIe aToMa; HaxoXkIeHue B pupoie. Pusnueckue
W XUMHYECKHE CBOMCTBA sKene3a. Okenpl, ruapokcuast u coin xkeneza(ll) uxenesa(lll), ux cocras, CBOWCTBA U MOJTyYEHHE.

XUMHYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3aMy METAJJIOB H CILIABOB, X (PU3MUYECKHMH CBOWCTBAMH; U3YUCHHE PE3yIbTATOB KOPPOZUH
MeTaLIOB (BO3MOYKHO HCIOJIb30BAHUE BHIEOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOIEHCTBHS OKCH/IA KAJIBIUS U HATPHUS € BOJOM (BO3MOXHO
HCII0JIb30BaHUE BHEOMATEPHAIIOB); HCCIIEI0BAHHE CBOMCTB KECTKON BOJIBI; MPOLIECCA TOPEHHMS Kee3a B KUCIIO pojie (BO3MOKHO UCIIOIB30BaHHE
BHUJICOMATEPHANIOB); TPU3HAKOB MPOTEKAHKS KAYECTBEHHBIX PEAKIMil Ha HOHBI (MarHus, Kaiblus, amomMuHust, nuHkKa, xenesa(ll) u xemesa(lll),
memu(l1)); HaGroeHNE U OTIMCAaHKE NPOIIECCOB OKPAIIMBAHMS IIAMEHH HOHAMH HATPHs, KAIUS M KAIbLHs (BO3MOXKHO MCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB); UCCIIeOBaHHE aM(OTEPHBIX CBOMCTB I'HAPOKCH/IA ATFOMHHUSI ¥ THAPOKCH/IA [IMHKA; PElIEHNE IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TEME
«BakHeu1e MeTaTbl ¥ UX COSTUHECHUS .

XuMuA U OKpY:KaKOmas cpea

HoBble MaTepHaIsl 1 TEXHOJIOTHH. BelecTBa 1 MaTepuaisl B IOBCEAHEBHOMN XU3HH YelIOBEKa. XUMHUS U 310poBbe. be3omacHoe ncnonp3oBanie
BELICCTB M XUMHYECKUX peakuuii B ObITy. [lepBast 10 MOIIb IPH XUMHUYECKHX 05KOTax M OTpaBieHusX. OCHOBBI 9KOJIOTH YECKOW IPAMOTHOCTH.
XuUMHYeCKoe 3arps3HeHHe OKpYKalolei cpepl (peaesbHast omycTumasi KoHueHnTparws semects — [1JIK). Poib XMMHUK B pelIeHHH SKOJIOTHIECKUX
pooieM.

[pupoIHbIE HCTOYHHUKH YIIEBOAOPOIOB (yroib, IPUPOIHBIA ra3, HeTh), IPOLYKTHI UX MEPepabOTKH, UX POJIb B OBITY U MIPOMBIILICHHOCTH .
XUMHUUECKHIA IKCTIEPUMEHT: H3ydeHHe 00pa3IoB MaTepHaioB (CTEKIIO, CIUIABbI METAIIOB, MOJMMEPHBIE MaTEPUAIbI).
Me:knpeaMeTHbIe CBSI3H

Peaﬂmaum MEXKNPEAMETHBIX cBs3ei TIpU U3Y4YCHUU XUMHUHU B 9 Kiacce OCYIICCTBJIACTCA 4€PE3 UCITOJIB30BAHUEC KaK O6H.II/IX €CTCCTBCHHOHAYYHBIX
HOHS{TI/II‘/’I, TaK U HOHS{TI/II\/'I, SABJISIIOIINUXCS CUCTEMHBIMU U1 OTACJIBHBIX NIPEAMETOB €CTECTBEHHOHAYYHOT'O [IUKJIA.

OO11re ecTeCTBeHHOHAYYHBIE OHATHS: HAyYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KJIacCH(UKAIHs, IIEPHOIUY HOCTh, HAOIIOICHHE,
IKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJIEITb, SBICHHE, TAPHUKOBBIN 3 (EKT, TeXHOIOTus, MaTepraibl. OU3MKa: MaTepHsi, aTOM, JICKTPOH,
HPOTOH, HEHTPOH, HOH, U30TOII, PaJMOAKTUBHOCTb, MOJIEKYJIA, JICKTPHUYESCKHI 3apsijl, TPOBOIHHUKH, OTYIPOBOJHUKH, THAIEKTPUKH, POTOIIEMEHT,
WH/IMKATOP, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKas pELIETKa, CILIaBbI,
(hn3nyeckue BEIMYMHEI, CIMHULIBEI N3MEPEHNUS, KOCMHYECKOE IPOCTPAHCTBO, IUTaHETHI, 3BE3/1b1, ColHIIE.

Buonorust: gporocunres, npixanue, bnocdepa, IKoCUcTEMa, MUHEPATIbHBIE YI00PEHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BELICCTRA .

FeorpaQJI/m: aTMocQ)epa, mnpocq)epa, MUHEpaJIbl, TOPHBIC ITOPOJBI, TOJE3HBIC HCKOITACMbI€, TOIIJINBO, BOAHBIC PECYPCHI.



I(il.l'l?ll,-'lilpl!f}-T?)l aTHYeCKoe MI1aHHponRale mo NXHMUH 8 wace

2 uaca, 68 yacos



Ne | Pazgen. Tema ypoka Kon- | Hara | Hcnonv3zosanue
BO poBe
P obopydosanusn
9acoB | ACHUSA
«Touka pocma
Tema 1. Xumusi — BakHasl 06J1aCTh €CTECTBO3HAHUS U NPAKTHYECKOM
nesireibHOCTH YeaoBeka (5 4)
1 IIpenmer xumun Pons XMMHHM B )KU3HU YeTOBEeKa. XUMUS B CHCTEME HayK. MeTobl 1
MO3HAHHS B XUMUH.
2 3HAKOMCTBO C IpaBuIaMu 6€30MaCHOCTH U IMPUEMaMU pabOThl B XMMHYECKOMH 1 Ludposas naboparopuss RELEON
naboparopuu. [IpakTuyeckas pabora: N
Iudposoii narurk Temneparypsl CiupToBKa
Ne 1. TIpaBuna paboTsI B 1a00paTOpHy U MPUEMBI 0OpaICHHs C Ta0OPaTOPHBIM Caeua.
obopymoBaHueM
3 Tena u BelecTsa 1
4 ®dusnyecKue CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB . 1
5 | Yucrsle BenectBa 1 cMecH. Crioco0Obl pazaenenus cmeceii. [Ipakrnyeckas padoraNe 1 Hudposas nadoparopus RELEON
2. Paznienenune cMeceit (Ha mpuMepe OUHUCTKH MOBAPEHHOM COJIN)
Tema 2. BemecTBa
U XUMHYeCKHe peakinu
(15u)+lu4
6 | ATOMBI K MOJIEKYJTbl. XHMMHUYECKHE 3TIEMEHTBI 1
7 | 3Haku (CMMBOJIBI) XUMHYECKUX dJIEMCHTOB 1
8 | IIpocThie 1 CIOXKHBIE BellecTBa. ATOMHOMOJICKYJISIPHOE yUCHHE. 1
9 | Xumunueckas ¢popmysa. BaneHTHOCTh aTOMOB XUMHYECKHX JIEMEHTOB 1
10 | 3akoH mocTosiHCTBa cocraBa BewecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHTEbHAs | 2

MOJIEKYIIsIpHas Macca .




11

12 | MaccoBast 10JI1 XUMHYECKOTO JIEMEHTA B COCIUHEHUN
13 | Ousnueckue U XUMHUYECKHE SIBICHHS
14 | Xumuueckas peakuusi. [IpuszHaku
W YCIIOBHS IIPOTEKAHUS XUMHYECKUX peaKkIuit
15 | Xumuueckue ypaBHEHUs
16 | Tumb! XUMHYECKUX peakiuil. Peakims coequHeHNS
17 | Peakuus pa3noxeHus
18 | Peakiust 3amenieHust
19 | Peakuus oOMeHa
20 | 3akoH coxpaHenus Macchl Betects. M. B. JIoMOHOCOB — y4EHbIH SHIMKIIONEIHUCT. BECBI TEXHOXMMHMYECKHE UIIH DJICKTPOHHEIE;
cBeya; kouba rockoionHas 250 MIT; JI0XKKa JUist
CKUTAHUS
BEIIIECTB
21 | Konrponsnas padora Ne 1
Tema 3. Bo3nyx. Kuciopon.
Oxcuasl
(54)
22 | Bo3ayx — cmech razoB. CocTaB Bo3ayxa Kucinopo — 37eMeHT i IPOCTOE BEIIECTBO.
O30H — aJJIOTPOIHAsT MOTU(PUKALHS KUCIOPOIa
23 | HaxokieHre KUCIopo/a B IIpupojie, GpU3nuecKre U XUMHIECKHe CBOICTBA (peakiun
okucnenus, ropenue. [lonsrue 06 oxcumax
24 | Crioco0Obl HOTyYeHUsI KUCIOPO/a B TaOOPATOPHHU U IPOMBIIUICHHOCTH. [IpruMeHeHue




kucnopoga. [Ipakruueckas padora

Ne 3. Tlony4enue u cobupaHue KHCIOPO/a, M3YUCHUE €0 CBOWCTB.

25 | TernoBoii 3¢ deKT XUMUUECKON peakIiy, TIOHATHE O TEPMOXHMHUUECKOM YpaBHEHHH,
9K30 M DHAOTEPMUUECKUX PEAKLIUIX
26 | TorutuBo (yrospb ¥ MeTaH). 3arps3HeHHE BO3/yXa, CIIOCOObI ero MpeI0TBPAIEHHS.
Vcunenue napHUKoBoro dddexra, pa3pyeHne 030HOBOTO CIIOS .
Tema 4. Bonopoa. Cocras kucior u coJeii (5 1)
27 | Bomopo — 3JIEMEHT U MPOCTOE BEIIECTBO
28 | Haxoxzaenue B nmpupoje, pusnuecKie 1 XUMHYECKHE CBOMCTBA (Ha mprMepe
B3aUMOJICHCTBHS C HEMETAIIA MU U OKCHJIaMH METaJllIOB
29 | IMpumenenue, crocoObl MOMYyYEHHUS BOJAOPOIA.
Ipaxruueckas pabora Ne 4. [Tonydenue 1 codupanue BOJOPO/a, H3y4eHHE ero CBOWCTB
30 | CocraB KHCIIOT U COJei
31
Tema 5. KoninuecTBeHHbIE OTHOLIEHUS] B XHMHUH
(4)
32 | Komunuectso BemectBa. Moiss. MossipHast Macca
33 | 3axoH ABoraapo. MoJspHBIH 006EM ra3oB .
34 | Pacuérsl O XUMHUYE CKMM YPABHEHHSM.
35
Tema 6. Boxa. PactBopsl. Ilonsitue 06 ocnoBanusx (5 4)
36 | ®usnyeckue CBOICTBA BOJbI. AHAIN3 ¥ CHHTE3 — METO/IbI H3YYCHHSI COCTaBa BOJIBI.




37

XHUMHYECKHE CBOKWCTBA BOIBI (peaKHI/IPI C MCTaJlJyIaMH, OKCHJIaMH METAJIJIOB 1
HCMCTAJJIIOB

38 | CocraB ocHoBauwmii. [loHsiTHE 006 UHAMKATOPAX Hudposas naboparopus RELEON
Ludposoii pH. mTaTuB ¢ 32KUMOM,; IISATh
XUMHUYECKUX CcTakaHoB (25 Mi1); mpoMBIBaKa
39 | Bona kax pactBoputens. PactBopsl. PacTBoprMocTh BelecTs B Boje. [IpakTuueckas HpHOOP JUIS ONBITOB € EKTPUUECKUM TOKOM;
pabora: HCTOYHHUK MOCTOSIHHOTO TOKA: HIPOOUPKH — 2 IIT.
. N N . MIPOHYMEPOBAHHBIE; JIyYNHKA; CIUPTOBKA;
Ne 5. [IpuroToBneHue pacTBOPOB € ONpPEASNEHHON MAacCOBOM JJ0JIel pacTBOPEHHOTO
BEIL[ECTBA. mpoOKu — 2 WIT, MHHIET
40 | Ponb pacTBOpOB B NPUPOJE U B XKU3HU uesoBeka. KpyroBopoT Bobl B Ipupoe.
3arpsi3HeHHe NPUPOIHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ.
Tema 7. OcHoOBHBIE KJIaCChl HEOPIrAHMYECKHUX COeJMHEHUIH
(119)+ 14
41 | Knaccugukanus HEOpraHMIeCKUX COSAUHEHHUI.
42 | Okcumsl: cocras, Kiaccuukarys (OCHOBHBIC, KHCIIOTHBIC, aM(OTEpHBIE,
- HecoJieo0pasyrolue), HOMeHKIaTypa (MEKIyHapoaHasi i TPUBHAIBHASN).
43 N
INony4yeHne n XMUMHIECKHE CBOHCTBA KHCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB.
44 | OcHoBaHus: COCTaB, KiIacCH(UKAIKs, HOMEHKIATypa (MeXIyHapoaHas ¥ TPUBHAJIbHAS), Hudposas nadoparopus RELEON
- (u3uYecKrue U XMMHYECKHe CBOICTBA, CrIOCOObI TOIyUeHUs .
45 Ludpopoii pH. mTaTuB ¢ 30KUMOM; IATh

XAMHYECKHUX CTakaHOB (25 Mu1); mpoMbIBajIKa




46

KucnoTsl: cocras, Kiaccudukanusi, HOMCHKIATYpa, pU3nyecKue U XUMHUYe CKUe
CBOWCTBa, CLIOCOOBI MOTYUYCHUSI.

47
Psi1 akTHBHOCTH METaJLIOB
48 | Conu (cpemnue): HOMEHKIATYPa, CIOCOOBI MOJTyYEHH s, B3aUMOIEHCTBHE COJIEH C
- MeTaJsIaMH, KHCJIOTaMH, LIET0YaMH U COJISIMU
49
50 | I'eHeTHueckas CBI3b MEKAY KIIaCCAMH HEOPraHUYECKUX COCANHCHUI
51 | IIpakruueckas padora: Iudposas naboparopuss RELEON
Ne 6. Pemienne sKcriepuMeHTaIbHBIX 33124 110 TeMe «OCHOBHbBIE KIaCChl Hudposoit pH. mratus ¢ 3a)KUMOM; ISTh
HEOPraHW4eCKUX COCAUHEHUI XUMHUYECKUX CTakaHoB (25 MiI); mpoMBIBaIKa.
52 | Konrponsnas padora Ne 2
Tema 8. IlepuoanyecKkuii 3aK0H U MEPUOTUYECKAST CHCTEMA XUMHYECKUX 3JIEeMEHTO
B JI. 1. MenaeJe eBa. Ctpoenne atoma (7 )
53 | IlepBble MOMBITKU KIIACCU(PUKAIIMNA XUMUYECKHX 1eMeHTOB. [ToHsTHE 0 rpymnmax
CXOJTHBIX DIIEMEHTOB (ILEJI0Y HbIEC U IIEIIOYHO3EMENBHBIC METAILTBI, TAJIOT€HBI,
HWHEPTHBIE Tasbl) .
54 | DaeMeHThl, KOTOpble 00pa3yloT aM(pOTEPHBIE OKCHIbI ¥ THIPOKCHIbI
55 | Ileproanueckuii 3aKOH U HEPHOIMYECKasi CUCTeMa XuMH4deckux anementos /1. U.
Memnneneesa. [leprosl, rpymibl, HOArpymHinbl. GU3HYECKUIT CMBICI MTOPSIIKOBOTO
HOMepa JIeMEHTa, HOME POB EPUOIa U TPYIIIIBL.
56 | Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTomnbl




57 | DaexrpoHbl. CTpOCHHE IEKTPOHHBIX 000JI0YEK aTOMOB IEepBbIX 20 XUMUUYECKUX
9JIeMEHTOB nepuoandeckoii cucremsr /1. . Menneneena
58 | XapakrepucTrKa XMMHUYECKOTO AJIEMEHTA IO €ro MOJIOKEHHIO B TIEPUOTHYECKOM
cucreme /. 1. MenneneeBa
59 | 3HaueHMe EPHOIMYECKOTO 3aKOHA
Y TIEPUOIMYECKOM CHCTEMbI XUMUYECKHX JIEMCHTOB /ISl PA3BUTHS HAYKU M MTPAKTHKH.
1. 1. MenzneneeB — y4€HBIH, earor U rpaxaaHuH.
Tema 9. Xummnueckasi CBSI3b.
OKHCINTEILHO-BOCCTAHOBUTEIbHBIE PeaKIINI
(84)
60 | DieKkTpoOTPHLATETHLHOCTh AaTOMOB XMMUYECKHX SJIEMEHTOB
61 | MonHast XuUMHYECKasi CBSI3b udposas nadoparopust RELEON
udposoii naTunk TeMneparTypbl INIATHHOBBI;
JATYMK TEMIIEpaTyphbl TEPMOMAPHBII
62 | KoBaneHTHO-TIOJISIpHAS CBS3b Hudposas naboparopus RELEON

udpoBoii maTunk TeMnepaTypbl INIATHHOBBIN;
JaTYUK TEMIIEPaTyphl TePMOIAPHbIH




63

KoBaneHTHO- HeNoJIsIpHast CBsA3b

64 | CreneHb OKHCICHUS

65

66 | OxucnurensHOBOCCTaHOBHTEIbHBIE peakiu (OBP). TIporiecchl OKUCIEHHS 1
- BOCCTaHOBJIEHUs. OKUCIMTEIN U BOCCTAHOBUTEIIH.

67

68 | KonrpombHas padorta Ne 3







KanennapHo-remaTuyeckoe IJiaHupoBaHue o xumum 9 kjace

2 yaca 68 yacoB

Ne | Tema pazznena u ypoka Komuuectso | data Hcnonv3zoseanue
94acoB IPOBEACHHS
0bopyoosanusn
«Touka pocma
IMoBTOpeHHe U yriyd/eHne 3HAHUH OCHOBHBIX pa3/e/IoB Kypca 8 Kiacca
(59)+1lyg
1 [lepuoanyeckuii 3akoH. [leproaudeckas cucrema XUMU4Ieckux anemeHTos 1. 1. 1
Memnneneesa. CTpoeHHe aTOMOB
2 | 3aKOHOMEPHOCTH B I3MEHEHHUH CBOHCTB XHMHYECKHX JIEMCHTOB IIEPBEIX TPEX 1

NEpUoOa0B, Kajlus, KaJIbIIUA U UX COCI[I/IHCHI/II\/'I B COOTBECTCTBHUH C ITOJIOKCHHUEM
OJICMCHTOB B HepPIOL[PI‘ICCKOfI CUCTEMC U CTPOCHUEM HUX aTOMOB




Kraccuduxarus 1 HOMEHKIIATypa HEOPraHMYECKUX BeIecTB (MEXKIyHAPOIHAS U
TPUBHAJIbHAS)

XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIUXCA K pa3JINYHBIM KJ1acCaM
HEOPraHu4IE€CKuXx COCHHHCHI/Iﬁ, HX F'€HETHYECKas CBA3b HCOPTaHUYCCKUX BEIIECTB

CrpoeHue BelecTBa: BUAbl XUMUYECKOH CBA3U. TUIIbI KPUCTATIIMYECKHUX PELIETOK, udposas

3aBHCUMOCTb CBOMCTB BEIL[ECTBA OT TUIA KPHUCTAIINYECKON PEIIETKY . naboparopust
RELEON
Iudposoii naTauk
TEMIIEPATypbl
IJIATUHOBBIHN

KontponbHas paboraNel

Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XMMHYECKHX peaKiuii

(44)

Knaccuduxarus XMMHUYeCKUX PeakIHil o Pa3IMYHbIM IPH3HAKAM.

INonsitie 0 ckopocTH XUMHUUYECKOH peakuuy. [IoHsTHE 0 TOMOTeHHbIX U Ludposas

FeTEpPOreHHbIX PEaKLUsX . TabopaTopus
RELEON
Hudporoit natunk
TEMIIEPATYpPhl
IIaTHHOBBIN

[Tonstue o xumuveckoM paBHOBecHH. DaKTOPHI, BIUSIOLINE HA CKOPOCTh Hudporas

XUMMYECKOH PeaKLUH U IOJI0KEHUE XMMHYECKOTO PABHOBECHS . naboparopust
RELEON

Iudposoii natunk
TEMITepaTypHbI
TUTATUHOBBINA




10 | MexaHu3M OKHCITHTEILHOBOCCTAHOBUTEIIBHBIX PEAKIINiA (JIEKTPOHHBIH OamaHe
OKHCJIUTEbHOBOCCTAHOBUTEIIb HON PEAKIHH).
Tema 2. DJIeKTPOIHTHYECKAS JUccOnHanusi. XUMHYECKHE PeaKIUU B PacTBOpax
(89)
11- | Teopusi 2IEKTPOIUTHUECKOMN AUCCOLMALIN. DICKTPOIUTHI U HEDIICKTPOJIUTHIL. Hudposas
12 | Karuonsl, aHHOHBI. MeXaHU3M JUCCOIM Al BEIECTB C Pa3INYHbIMHI BHIAMH naboparopust
XUMHuecKoii cBsi3u. CreneHb quccorranyi. CHIbHbBIC U CIa0ble AIEKTPOIHUTHI RELEON
udporoii marunk
JEKTPONPOBOTHOCTH
13- | Peakunu HOHHOTO OOMEHa, YCIIOBHS HX NPOTEKaHus. VIOHHbIC ypaBHEHHS peaKiHil. Hudposas
14 naboparopust
RELEON
udpopoii matunk
JEKTPONPOBOTHOCTH
15- | Xumudeckue CBOMHCTBA KHCIIOT, OCHOBA HUI U COJIEH B CBETE MPEACTaBICHUI 00
16 | 2MEKTPOIUTHUUECKON JUCCOLUAIIIH
17 | IlonsTHE O TUAPOIN3E COJICH.
18 | Ipaktuueckas pabora Ne 1 Pemenne sKcriepuMeHTaNbHBIX 33124 [0 TEME Hudposas
naboparopus
RELEON
Iudposoii natunk
3JIEKTPONIPOBOIHOCTH
Tema 3. O0uIasi XapaKTepUCTHKA XUMIUYeCKHX 31eMeHTOB VIIA-
rpynnsl. I'asorens! (4 4)
19 | O6uias xapakTepucTuka raoreHoB . OCOOCHHOCTH CTPOCHHUS AaTOMOB 3THX

9JIEMEHTOB, XapaKTepHbIE JUIS HUX CTeNeHH okucieHus. CTpoenue u gpusnyeckue




CBOMCTBa TIPOCTBIX BEIIECCTB — Ir'aJIOI'€HOB

20 | Xumuyeckue CBOMCTBA Ha MpUMepe Xiopa (B3auMoIefCTBHE C METAILIAMH,
HeMeTaJUIaMH, Iesiodyamu). XJ10poBoaopo . CosiHas KHCI0Ta, XHMUYSCKUE
CBOMCTBA, MOJNy4YCHUE, IPUMEHEHHE.
21 | dusnonoruueckoe ACHCTBUE XJIOPa M XJIOPOBOAOPO/Ia Ha OPraHN3M UeJIOBEKa. Hudporas
BaxHei1ue XJI0pu/Ibpl 1 UX HAX0XKICHUE B IPHPOJIE . naboparopust
RELEON
22 | Ipaktuueckas padora: Ludposas
N N . naboparopust
Ne 2. TonyueHue CONMSHOW KUCTIOTHI, H3y4eHHE e€ CBONCTB
RELEON
Tema 4. O0uasi XapaKTePUCTHKA XUMHYECKHX dJ1eMeH- TOB VIA-rpynnel. Cepa
u eé coequuenus (5 )
23 | O6uias xapakrepucrtrka anemMeHToB VIArpynmnsl. OcOGEHHOCTH CTPOSHHUSI AaTOMOB
9TUX IJIEMEHTOB, XapaKTEPHbIE Ul HUX CTCHECHH OKUCIICHUS
24 | Ctpoenue u (pu3HUECKHE CBOWCTBA POCTBIX BELIECTB — KHUCIOPO/a H CEPBI.
AJIOTpPOITHBIE MOJM(HKALINK KUCIOPO/A U cepbl. XUMHUYECKUE CBOMICTBA CEepbI.
CepoB0oJI0pO/I, CTpOCHHUE, (PU3HUYECKHe U XUMUYECKHe CBOMCTBA. OKCH/IBI Cepbl KaK
MIPE/ICTaBUTENN KUCIOTHBIX OKCHIOB
25 | Cepnas KHCJIOTa, pU3NUECKHE Hudposas
. naboparopus
1 XAMHYeCcKue cBoicTBa (00IIHe Kak MPEACTABUTENS KIacca KICIOT i RELEON
criel(pUYecKre), IpUMEHEHHE
udposoii naTunk
IEKTPONIPOBOTHOCTH
26 | XuMmuueckue peakiiH, JISKAIHe B OCHOBE IIPOMBIIIIEHHOTO CIOco0a MoJyueHus
cepHOi KuCIOThI. COJIH CEPHOM KUCIOTBL.
27 | HaxoxzaeHue cepbl U €€ CoeTMHECHHI




B mpupojie. XMMHYECKOE 3arpsi3HEHHE OKPYKAfOIIeH CpeJibl COSIMHEHUIMH CEPhI
(KMCITOTHBIE 0K/, 3arpsA3HEHHE BO3yXa ¥ BOJAOEMOB), CIIOCOOHI €ro
MIPEJOTBPAILCHUS

Tema 5. O01masi XapaKkTepUCTHKA XMMHYECKHX 3J1eMeHTOB VA-Tpynnbl.
A3ort, dpocdop u nx coexnnenns (7 u)

28 | Obmas xapakTepHCTUKa eMeHTOB VArpymmsl. OCOOCHHOCTH CTPOSHHUS aTOMOB
3THX 3JI€MEHTOB, XapaKTepHbIE VIS HUX CTEIIeHH OKHCICHHS

29 | A3oT, pactpocTpaHEeHHE B IPUPOJE, (PU3MIECKUE U XUMUYECKHE CBOUCTBA.

Kpyrosopor a3oTa B mpupoje

30 | AMMmuak, ero pu3nYecKHe U XMMHUYECKHE CBOMCTBA, MOJIy4eHHE 1 TPUMEHEHHE.
Conu aMMOHUS, UX (pU3HYECKUE M XUMHYECKHE CBOWCTBA, IPUMEHEHHE.
[pakTuueckas pabora Ne 3. [lonyueHre aMMuaka, H3y4eHHE €ro CBOWUCTB.

31 | AsotHast kucioTa, €€ QpU3nUECKUe U XUMHYeCKUe cBoiicTBa (00upe KaKk Liudpposas
Hpe/ICTaBUTENs Kiacca KUCIOT U cretnduueckue). Mcnons3oBanue HUTPATOB U nabopaTopust
coJieif aMMOHHS B KaUeCTBE MUHEPAJIbHBIX y00peHnit RELEON

Hudposoit natunk
9JIEKTPONPOBOHOCTH

32 | Xumuueckoe 3arpsa3HEHHE OKPYKAIOLIEH CPeIbl COSAMHEHUSMH a30Ta (KHCIOTHBIC
JOK]TH, 3aTPsA3HEHHE BO3/Yy Xa, HOUBBI U BOJIOEMOB

33 | ®ocdop, amnorpornHsie Moaudukanun Gocdopa, Gundeckue 1 XUMUICCKHIES
CBOMCTBA

34 | Oxkcun dpocdopa(V) u pochopHas kucnora, puU3HYeCKre U XUMHYECKHE CBONCTBA,

nonydenne. Micmons3oBanue GpochaToB B KaUECTBE MUHEPATBHBIX YI0OPEHHIA.
3arpsi3HeHne MPUPOIHBIX BOJ0EMOB (hochaTamu

Tema 6. O0uasi XapaKTePpUCTUKA XUMHYECKHX J1eMeHTOB |VA-
rpynnel. Yrjiepoa u KpeMHHIi U HX cOeMHEeHUsl




(8u)+1

35 | Yruepon
36- | Oxcuusl yriieposa, ux GpU3HYecKre i XUMHUYECKHE CBOMCTRA.
37
38 | YronpHas kucnora u e€ coii, uX (pu3nvecKre 1 XMMHYECKUE CBOWCTBA, MTOIYUYCHUE U
[IPUMEHEHHE.
39 | IlepBoHavanbHbIC MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHHSX
yriepoja: 0cOOEHHOCTH COCTaBa U CTpoeHHs. [I0HsTHE 0 OMOJOTHYECKH BaXKHBIX
BEIL[ECTBAX: JKUPaX, OelKax,
40 | Kpemuuii, ero (pu3nuecKie 1 XAMHYECKUE CBOMCTBA, MOJYYCHHE H IPHMEHEHHE.
41 | Ipaktuueckas padota Ne 4 IlomydeHne yriexucuoro raza. KauectBeHHas peakims Hudposas
Ha KapOOHAT-HOH naboparopust
RELEON
Hudporoit natunk
AIEKTPOTIPOBOTHOCTH
42 | Ilpaktuueckas pabara Ne 5 PemieHue sKcriepuMeHTANbHBIX 33/1a4 TI0 TEMe Hudposas
«Hemerautbi». naboparopust
RELEON
Hudporoit natunk
AIEKTPONIPOBOTHOCTH
43 | KonTposbHast paboTta
Tema 7. O01me cBOiicTBa MeTALIOB
(44)
44 | O6uiast XapaKTepPUCTHKA XUMHUUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHHHU UX

IIOJIOKCHHUS B HepI/IO,HI/I'-IGCKOﬁ CHUCTEME XUMHUYCCKHUX DJICMCHTOB Z[ . MeHL[eneeBa

1 CTPOCHUS aTOMOB




45

CrpoeHue MetamioB. Merajummdeckas CBsI3b 1 METAUIMYECKas KpHCTAJUINYecKast
pemérka. DIeKTPOXUMHUYECKUH sl HANPSHKSHUH METalIoB

46 | dusnyeckue ¥ XMMUYECKHE CBOWCTBA METAJLIOB .

47 | O6muue crocoOsI moydeHuss MeTauioB. [IoHsITHE 0 KOPPO3UH METAIIIOB M OCHOBHBIC
CIOCcOOBI 3aIHUThI OT Koppo3uu. Cruiassl (CTajk, YyTyH, JIOpATIOMUHHKIL, OpOH3a), HX
MIPUMEHEHHE B OBITY U IIPOMBIIIJICHHOCTH
Tema 8. BaxHeillune MeTaJUIbI H MX COEIMHEHUSA
(16 u)+ 2

48 | llenounsie MeTaiibl. [lonojkeHne B IEpHOINYECKOM CHCTEME XUMUYECKHX
anemenToB JI. 1. MenneneeBa, crpoeHue atoMoB. HaxoxaeHue B pupoJe .

49- | dusnyecKkre U XMMHUYECKHE CBOUCTBA (HA IPUMEPE HATPHS M KaJIHs

50

51 | Oxcunbl ¥ THIPOKCHUIBI HATPHS U KaJIUsA

52 | TlpuMeHeHHe MIeNOYHBIX METAJUIOB M UX COSTUHCHH.

53 | LlenoyHo3emenbHbIe METAIBI MATHUN U KaJIbIHH, cCTpoeHHe aToMOB. [lonoxe Hue B
TepUoANYEecKoll cucteMe Xxumude ckux anemenToB /1. 1. Menzaeneesa.

Haxoxnenue B npupoze

54- | ®dusnyeckre ¥ XUMUYECKHE CBOMCTBA KAIBIUS U MarHus

55

56 | Baxueiimie coeUHEHUS KaTbIUst (OKCHJT, THIAPOKCHUI, COIIH).

57 | XKectkocTs Bozibl U crioco0bI ee ycTpaneHus. [Ipaktuyeckas padora Ne 6. XKéctkocth
BOJIBI M METOJIBI €€ YCTPaHCHHUS

58 | AnroMuHUIA.

59- | dusnyeckre U XUMHYECKHEe CBOHCTBA. AM(OTEpHbIC CBOMCTBA OKCHIA U THIPOKCHAA

60




61 | XKeneso. udposas
naboparopust
RELEON
udpopoii marunk
JaBIICHUS
62 | dusnueckue U XUMHYECKHE CBOHCTBA JKele3a
63 | Oxcuppl, ruapokcusl u coiu sxenesa(ll)
u xenesa(lll) .
64 | Ilpaktuueckas pabota Ne 7. Perienne sKCriepuMeHTAIBHBIX 33734 [0 TeMe Hudporas
«MeTas» . naboparopust
RELEON
Ludposoii natumk
JIaBJICHUS
65 | KontpousbHast padora Ne3
Tema 9. BeuiecTBa 1 MaTepuaJibl B ;KH3HHU YeJIOBeKa
(34)
66 | HoBble MaTepuaibl U TEXHOJIOTHHU. BelecTBa u Matepuaibl B IOBCETHEBHOM JKH3HU
YyenoBeKa. XUMHUsSI U 3I0POBBE.
Be3omnacHoe HCHOJIB30BAHUE BEIIECTB U XUMHIECKUX PEAKIUi B OBITY.
67 | IIpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB (yroJib, IPUPOIHBIN a3, HE(Th), MPOAYKTHI
UX rnepepaboTKu, UX POJib
B OBITY U IPOMBIILIEHHOCTH
68 | OCHOBBI KOJIOrHYECKOM IPaMOTHOCTH. XUMHUYECKOE 3arps3HCHIE OKPYXKalo Lieit

cpesl (peenbHO qOomycTrMast KOHIIeHTparms Bemmects — [1J1K).

Poib XMMUM B pEIICHUH YKOJIOTHYECKUX TTPOOIeM




TOUYKA ‘POCTA
! Jlabopartopusie paboTsl 8 kinace [Ipakrudeckas padora Ne 1. «M3ydenue cTpoeHHs TIIAMEHI»

TCOIQCTI/I'-IGCKB.SI YacThb: FopeHHe — CJIOKHBIH nmponecc, COl’IpOBO)K[[aIOIIIPIfICSI BBIJICJICHUEM DHEPI'UH, KaK IIPaBUIIO, B

BHJIC TEIUIa U CBeTa. Pa3M4aoT rOMOreHHOE ropeHune (Hampumep, Ipu paboTe ra3oBoii TOPENKU), U FETePOreHHoe ropeHne (Hanpumep, TOpeHune
CIUPTA ¥ CYXOro roproyero). B paccMOTpeHHBIX PHMepax IIaMsi UMEET CXOHOE CTpoeHHe. B HEM MOXKHO BBIIESIUTH TPH YACTH.

BHyTpeHHuii KOHYC TeMHOrO 1(BeTa (B Cllyuae ra30BOi TOpPEJIKH CHHETO 1BETa) ¢ HU3KoM Temmeparypoii ~ 300—500 °C. 3xech npoucxoaut
HCIIapEeHHE U Pa3JI0OKEHUE TOPIOYEro BELIECTBA.

CpeiHuil BOCCTAaHOBUTENBHBIN KOHYC COCTOMT W3 CMECH BO3/IyXa M TOPSIIEro Tasa. 3/1ech Mo BIMsSHHEM Goliee BhICOKOM Temmepatypbl (1500—1800
°C) NpOAYKTHI HCTIAPEHHSI U PA3JIOKEHHS TOPIOYHMX BEIIECTB aKTUBHO PEarupyroT ¢ KuciuopoaoM. Eciun yacts yriiepoaa ocraéres cBOOOIHOIM, TO ero
MeJbYaiilliie YacTUIbl PACKAISIOTCS M IPUIAIOT IUTAMEHH SIPKOE CBeYEeHHE. JTa 4acTh IIaMeHu Oorarta yrapHeiM razoM CO — CHIIBHBIM
BOCCTaHOBHUTEJIEM, TO3TOMY €€ Ha3BIBAIOT BOCCTAHOBHUTENbHOI. Touka Hanboee BEICOKO# TeMIIepaTypbl HAXOAUTCS HA OCTPHE BOCCTAHOBUTEIBHOTO
KOHYca.

BHeIHNMI OKMCIUTENBHBIA KOHYC 00pasyeT HEBHANMYIO 000JI0UKY, OKPYKAIOIIYIO IUIaMS. 3€Ch IO BAMSAHUEM 3HAYUTENHLHOTO npuToKa P
BO3J1yXa MPOMCXO/IUT MOJHOE OKUCIIEHHE TOPIOYEro BEECTBa 10 C02 H HZO (1py FOPEHHH CYXOro FOPIOYEro Ha OCHOBE YPOTPOIIHHA TaKKe 06pa3yeTCﬂ N2) HpI/I 3TOM OCTaSTCS I/I36BITOK
KHCJIOPO/Ia, KOTOPBIH ITPU BBICOKOI! TeMIepatype 001aiaeT BEICOKOH OKHCIHUTEIbHOM aKTUBHOCTBIO, IO3TOMY BHEIIHSS YaCTh IJIAMCHH Ha3bIBACTCS

OKHCIHUTENBHON. Mcronb3ys NoaLyB BO3AyXa, MOXKHO YBEIMYUTh TEMIIEPATypy MIaMEHH.

H[)aKTI/I‘{GCKaH 4acTb. He.]'[]: OIIbITA: UBYYUTH CTPOCHHUE IIJIAMCHH, OIPEACIIMTh TEMIICPATYPY B Pa3HBIX €0 30HaX IMPU UCTIOJIb30BAHUN PA3ITUYHBIX
HCTOYHHUKOB TCILIA .

Ilepeuenv oamuuxos yugposoi nabopamopuu’ NaTINK TEMIEPATYPbl TEPMONAPHBIN. [JonoanumensrHoe 060pyoosatie’ ITATHB C 3aKUMOM,
ZepyKartesb U IPOOHpPOK; CIIUPTOBKA . Mamepuanvl i peakmuebl’: CIIUPT 3THIOBBI; CyX0e Toprovee; CBeva.

Texnuka 6e3onacHocmu.
1. . Pabota cBsi3aHa C OTKPBITHIM [UIAMEHEM — OEpEernTeCh 0XKOra.

2. . Tepmomnapa nocine U3BJICUEHHs U3 IUIAMEHH OCTBIBAET He cpazy — Oeperurech oxora. 3.B ciupToBke conepKUTCs roproyast )KUAKOCTb.



I/IHcmpyKuu;z K 8bINOJIHEHUIO .

1.TloakimrounTe BEICOKOTEMITEPATYPHBII JaTUHK (TEPMOTAPY) K PErHCTPaToOpy AaHHBIX (KOMIIBIOTEPY). 3aKPENUTE AATUHK B IITATHBE TaK, YTOOBI €ro
KOHYHK KacaJcsi GUTHIIS CIMPTOBKY .

2 . Baxrute crupToBKy. Korya mokasanust cTabHIN3HpPYIOTCS, 3AIUIINTE 3HAUYCHHIE TeMIIepaTyphl Ha cxeme miamenn (puc. 1). 3.Ilepememnaiite raTauk
TEMIIEPATYPHI B CIEAYIOUIYIO TOUKY [UIAMEHH B COOTBETCTBHH CO cXeMoit. Jlyist aToro ocnabisiite Myry u nepeMeniaiite eé (BMecTe ¢ JanKkoi u
JIATYAKOM) B HY:KHOE MecTo. Kor/ia mokasanust cTabiIn3HPYIOTCs, CHOBA 3aHOCHTE 3HAYCHHUE TEMIIEPATYPhI B COOTBETCTBYIOIIECH TOYKE HA CXEMY .

4 . Tak U3MepbTe TEMIEpaTypy BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cxeMme . 5 . [ToBTopuTe IeHCTBUS CO CBEYOH M CyXMM I'OPIOYUM.

TOYKA \’pocm
\ 6.06parute BHuManue! [Ipy H3y4eHHH CTPOCHHM IITAMEHH CYXOr0o FOpPrOYero ncnonssyercs 1/4 qacts Tabnerku. Kycouek

TOPIOYEro MOMEIIAOT Ha KEPAMHUYECKYIO TUTUTKY.

Puc. 1. Touku u3mepeHus TeMIeparypsl IaMeHu 7 . Buecure B miaMs CiupToBKH Ha MOJIMHHYTHI TPpoOUpKy. U3BiIeknTe IPoOHPKY U3 IIIaMEHH U
paccMOTpUTE €€ OBEPXHOCTb.

8 . IToBTOpHTE OMBIT CO cBeuoit. Kakoro 1sera obpasosaics Hanér? Uro 510 3a BemecTBo? Pe3ynbraThl H3MepeHui/HabmoqeHuit

HcTounuk Temmeparypa oxoo Temmepatypa B cpenHei Temmnepatypa B Yto obpa3oBanoch Ha
No | TETUIOTEI ¢urnns (kycodka YacTH IJIaMEHU BepXHeH yacTu MOBEPXHOCTH
B TOPIOYEro) MJ1aMeHU poOHPKH

1 | CouproBka

2 Caeua

3 | Cyxoe




roprouee

Buvisooui:

B BBIBOIaX yKa3aTh, KAKOH HCTOYHHK TEIIOTHI IPEANOYTHTEILHO UCIIOIb30BaTh B XUMUUECKOMH J1Ja00OpaTOPUH U OUEMY .
Konmponvuwie sonpocoi:

1 . Kaxoif ncTOYHHK Iu1aMeHH ObLT Ucrob30BaH? 2 . Kakast yacTb I1aMeHu caMast ropsidas?

3. Jlo kaKkoi MakCMMaJbHOH TeMrepaTypsl yaaércst nporpers Tepmonapy? 4 . Uto ropsiuee — LEHTP IIAMEHU MM Kpasi?

1. . Iloyemy ciMpTOBKA TOPHUT MOYTH OSCI{BETHHIM IIAMEHEM, a CBeYa — CBETSALIMM? MOXKHO JIH HCHOJIb30BATh CBEYH B JJA00OPATOPUH BMECTO
CIIHPTOBOK?

2. . Kaxue mpoayKTsl TOpeHHs OJHHAKOBBI y CIIUPTOBKYU U cBeun? 7 . 3aganue s noarotoBku k [MA, BITP

ITpu HarpeBaHny TBEPIBIX BELIECTB B MPOOUpPKe HeoOXoanMo: 1.B35Th NPOOUPKY B PYKH M HarpeBaTh Ty YacTb, [/I€ JIEKUT BELIECTBO; 2.3aKPENUTh
IIPOOUPKY B IITaTUBE U HArpeBaTh Ty YacTh, IJI€ JICKUT BEIIECTBO;

3.B35Th IPOOUPKY B PYKH, IIPOTPETH BCIO IPOOUPKY, a 3aTeM Ty YacTb, II€ JIEKUT BELIECTBO; 4.3aKpenuTh NIPOOUPKY B
HITATHBE, IPOIPETh BCIO IPOOHUPKY, @ 3aTEM Ty 4acTh, Iie JeXHT BemecTso . ([IpaBunbHblii oTBeT: 4 .)

8.3ananue 1y pa3BUTUS QYHKIHMOHAIBHOM IPaMOTHOCTH

B xuure Maiikna ®apanes «McTopus cBeun» aBTOp ONMUCHIBAET OIBIT, KOTOPBIH OH AEMOHCTPUPOBAI HA CBOMX JICKIMAX. B miamst cBeun oH momenian
M30THYTYIO CTEKISIHHYIO TpYOKy. O/IMH KOHel[ TPYOKHM OIMycKajcs HeajaeKo OT (GUTHIIsS, BTOPO BBIBOAMIICS Ha HECKOJIBKO CAHTUMETPOB OT IJIAMEHH.
Uepes HEKOTOPOE BpeMsI K KOHITY TPYOKH ITOTHOCHIIH TOPSIILYIO JIyduHY. [10sBIIsIIOCE m1aMsi, KOTOpOE CYIIECTBOBAIO OTAEIBHO OT IUIAMEHU CBEYH.
Kak M0OKHO OOBSACHHUTD 3TO SIBICHHE?

OtBeT: B 31011 yacTu miaMmeHn TIIPOUCXOAUT UCITAPEHUE Hapa(bHHa. Hap]:l r[apa(bI/IHa Ha BO3yX€, IIpHU NOJOKUT'aHUH, 3aroparoTcs.



Puc. 2. OmsIT ¢ II1aMeHEM CBEYH

TOYKA \‘pocm . .
\ HeMOHCTpalll/lO]-[Hbll/l IKCIIEPUMEHT Ne 1. «Bwvioenenue u nociowienue menia — NPUZHAK XUMUYECKOU peaKuyuu»

Teoperunyeckas yactb. Paborta mpoBoanTCs Npu U3ydeHnn TeMbl «[I[pu3HaKu XUMHYECKUX peakuuii». Beinenenue u

HOIJIONEHHE TEMJIOThI, U3MEHEHHE OKPACKH PACTBOPOB MJIM BEILECTB, BbIIEIEHHE Ia3a ABJIAI0TCA OCHOBHBIMH IPU3HAKAMM XMMHYECKMX PEAKIHH.
Takke UMeeT CMBICJI TOBTOPUTH Pa0OTY IPU BBEACHUH MOHATHS «TEIIOBOH d(BdeKT peakun .

H[ZaKTI/I‘ICCKaﬂ 4acThb. ]_Ie.]'[b pa6OTI>I: IIPOACMOHCTPUPOBATH BBIJACIICHUEC U ITOTJIOICHUE TCIJIa TPHU XUMUYCCKUX PCAKIIUAX. CBs13aTh MOKa3aHHUS
JaT4rKa TEMIICPATYPHI C OCA3AaTCIbHBIMU OLIYIICHUAMU.

Iepeuenv damuuxos yughposoii nabopamopuu’: NaTINK TEMIIEPATYPHI INIATHHOBEIH.

Hononnumensroe o6opydosanue: 1a Xumuieckux crakana (50 Mir), mpoMbIBaika ¢ AUCTUUTMPOBAHHON BOJOM, CTAKaH [UIs CJIMBA OTPAGOTAHHBIX
pacTBOpOB.

Mamepuanet u peakmuewl: aTFOMUHEEBAs IPOBOJIOKa witn rpanyisl, 20%-Hbrit pactBop ruapokcuaa Hatpus NaOH, 10%-usiii pacTBOp yKCyCHOM
kuciaotsl CH3COOH, runpoxap6onar natpus NaHCO3 .

Texnuxa 6esonacnocmu: 1 .Pabotats B oukax. 2. Tpebyercst cobmoaeHre Mep 6e30nacHOCTH pu paboTe ¢ THAPOKCHIOM HATPHSI U HArpeBaTeIbHBIMU
npubopamu.

Hnempykyus x svinoanenuio: 1.B xumudeckuii crakan Hanelite pactop mmenoun NaOH. M3mepbte ero Temnepatypy. [lomectute rpanyisl uin
HPOBOJIOKY aJIFOMUHHUS TaK, 4TOOBI HaJl HUIMH OCTaBaJICs CIOH xuaKocTH. Korna HagHETCs peakiys, o0paTHTe BHUMAHKE IIKOJBHUKOB Ha BBIIC/ICHHE
ra3a ¥ yBenmdeHue TeMieparypst. JKenarensHo (eciu peakiyst HAET He CIHIIKOM OypHO) HPONTH 10 KIIACCy U JaTh IIKOJIbHUKAM IIOTPOTaTh CTAKaH,
4TOOBI YOEUTHCS, UTO €ro COAEePXKUMOe pa3orpenocsk. OTMETbTe MAKCHMANBHYIO TEMIIEPaTypy pacTBopa. I1oTydeHHbIi pe3yabTaT 3aHECHTE B
TadIHILy .

2.IIpomoiiTe TaTurK TeMIIepaTypsl BOJOI. B cTakaH HajlelTe yKCYCHYIO KHCIOTY Ha 1/3 o BeIcOTE. M3MepbTe e€ TemiepaTypy.

HeGounpiumu opuMsAMHU HaChIbTE THAPOKAPOOHAT HATPHS, MOMEIINBAs JATYMKOM Temieparypbl. OOpaTiTe BHUMaHHUE IIKOJILHUKOB Ha BBIACICHUE
rasa - Npu3HaK XuMuueckoi peakuuu. [TocmoTpure, kak u3MeHsiercs temieparypa. OTMETbTe MUHUMAIBHYIO TEMIIEPATypy PacTBOpa.

[Mony4eHHBIH pe3ynbTaT YYEHHKH 3aHOCST B Ta0MILy. Pe3ynbrarsl n3MepeHuii /HabmoqeHui



Pearupyrorue BenecTsa HauanbHas Temmeparypa MaxkcuManbHas/MUHUMATbHAS BbieneHne win MoriomeHne
pactBopa TeMIieparypa pacTBopa TEIUTOTHI

PacTBOp 11enoun 1 anoMUHUN

PacTBOp yKCYCHOM KHCIIOTBI K
cozna

Buvi6o0wi: Yka3zare npu3HAKd XUMUYECKUX PEaKIUil.
Konmponvnule sonpocut:
1. .IlpuBemauTe mpUMEpPHI PEaKIHiA, TPOTEKAIOIINX C BBIACICHHEM TEILUIOTHI.

2. Jlng nomydeHus Heral€Hoi N3BECTH MeJl IPOKAIMBAIOT IPH BBICOKOH Temneparype. K kakoMmy THITy MOXKHO OTHECTH 3Ty PEaKIHI0?
3.3ananue i noaroroBku kK ' MA, BIIP: Tonbko XuMuueckue sIBICHUS EPEUHCIICHBI B IPYIIIE:

1.T'opeHue cBeuy, BeINAICHUE JOXK/IEBBIX Kamelb, KuleHue Bobl 2.CkicaHue si0I0YHOro CoKa, CKHCaHHe MOJIOKA, pACTBOPEHHUE MeJia B YKCYCe
3.TasiHue cHera, TJIaBJICHHE CBHHLIA, TIPOTyXaHHe KypuHOro siiia 4.00pa3oBaHne TyMaHa, FOpeHHe OSHTaIbCKOW CBEUH, FOPEHHE IPHPOIHOTO ra3a

TOYKA i'pocm .
\ JemoHcTpannoHHbIii dkciepuMeHT Ne 2. «Paznioscenue 6006l I1eKMPUUECKUM MOKOMY

Teopernueckast 4acThb. HCpCII HavalioM paGOTLI clieayer OGCyI[I/ITL CO MIKOJIbHUKAMH BOTIPOC: IMPOCTHIM WJIM CJIOKHBIM BEIICCTBOM SBJISICTCS BOJAA.

[Tocne BBLABIKEHHS yHAIIUMUCS PA3INYHBIX TUIIOTE3 YYUTEIh IPOCUT MPEIIOKUTH BAPUAHTBI MX SKCIIEPUMEHTAIBHOM IPOBEPKH.

OOBIYHO JAHHBIH OIBIT PEKOMEHYIOT IPOBOIUTE B IIprOope ['odMaHa, yCTpOHCTBO KOTOPOTO SBISACTCS JOCTATOUHO CIOKHBIM JULSL
BOCBMHKJIACCHHKOB. Y 100HEEe ero MpoBOUTH B MPUOOPE ISl OMBITOB C JIEKTPUUSCKUM TOKOM, UCIIOJB3Ys B KauecTBe anektpoiuta 10%-Heiii pacTBOp
TUAPOKCHA HATPHUS U CTalbHbIC (JIydllle HUKEIeBbIe) SIeKTPo bl Bo n30ekaHue BCICHUBAHUS PACTBOPA IIPH IEMOHCTPALUH K 3JIEKTPOJIUTY CIEAYeT
106aBUTh THIOBBIH crupT (Ha 4 06bEMa pactBopa snekrpoiura 1 066ém 95%-Horo pacrsopa crupra) .

[pakruyeckas yacTb. Llenb paboThl: chopMHUPOBATH NPEACTABICHUS Y YUalMXcs 00 aHAIN3€ CIOXKHBIX BEIECTB M U3MEHEHHU MOJICKYJT CIIOKHBIX
BEILIECTB B XOJI€ XUMHYECKUX PEAKLIUi.

Jononnumensnoe obopyoosanue. puOOP JUIs OMBITOB € NEKTPUUECKUM TOKOM; HCTOUHHK ITOCTOSIHHOTO TOKA: MPOOUPKH - 2 IIT., IPOHYMEPOBAHHBIE;
JIYYUHKA; CIIUPTOBKA; MPOOKH — 2 IIT, MHHIET .



7l : i, 0-HBIA .
Mamepuanvt u peakmugol. ciupt 3THIOBEIHA, 10%-HBII pacTBOP MIETOYH

Texnuxa 6ezonacnocmu: Padbotath B oukax. TpeOyroTcs criennaibHble Mepbl 0€30MIaCHOCTH P padoTe ¢ THPOKCUIOM HATPUS .

Hnempykyus  suinoanenuio: 1.3an01HUTE 371EKTPOTUTHYECKYIO BAaHHY U JIEMOHCTPALMOHHBIE NPOOUPKH PACTBOPOM IEKTPOJIMTA 3apaHee, 10 ypoKa.
2.IlponemMoHCTpupy#iTe NpHOOP yyammmes, 0ObSCHUTE €ro YCTPOHCTBO M BKJIIOUMTE MOCTOSHHBIA AJIEKTPUYECKUI TOK.

1. Ha6m0;[aeTc;{ BBIJICJICHUE I'a30B Ha 3JICKTpOAax npn6opa. O6paTI/ITC BHHMaHUEC yJallluXCs Ha TO, YTO OJUH W3 I'a30B BbIACIISICTCS MHTCHCHUBHEH

1 3aHUMAeT B J[Ba pa3a 00JbIINi 00BEM 10 CPABHEHHIO CO BTOPHIM Ta30M.

2. O6cynute HaOMIOAaEMble IPH3HAKH XUMHUUESCKON PEAKIUH, CIeNaiTe Pe/IoI0KeH s O TOM, B KAKUX MTPOOHPKaX HAXOAATCS KHCIOPO. U
BOJIOPO/I. DIIEKTPOJIN3 IPEKpaTUuTe, KOrja B Mpobupkax HabepErcst 0koio 6 Mi1 BOJopoaa 1 3 MII KHCIOPO/Ia .

3. OO6parute BHUMaHKE Ha pa3IUYHbIe 00bEMBI COOpaHHBIX ra30B. [IpOOHPKH IIIOTHO 3aKpOiTe MPOOKAMH MO CJIOEM AJICKTpouTa. Tieromei
JIYYHHOMU OTIPEe/IeINTE HATIMYKE KICIOPOIa B IPOOHpPKeE, TOPSAIIEH TydHHO# TTOZ0KIHTE BOAOPO. [IpeIioKuTe yuaIuMcest 3aHECTH PEe3yIIbTaThl
HaOMI0/ICHUIT B Ta0muIly. Pe3ynbTarsl HaOMOACHUI

Howmep npobupxu

O0BéM rasza

HasBanwue rasa

1

2

Bo1600b1: OTpa3uTh, 4TO MPOUCXOAUT C MOJICKYJIAMH CIIOXKHBIX BEHIECTB B X0JI¢ XHMHUYECKOW PEaKIIUH.

Koumponvhvie éonpocoei: 1. M0XHO J1 110 BHEIIHEMY BUILy OTIIMYUTD a3 BOAOPOJ OT rasa kuciopoaa? 2 .Kakue 4acTHIIbI COXPaHSIOTCS B X0/
MPOTEKAHMS PEAKINH Pa3I0KEHHUS BOIBI, a Kakue paspymratorcs? 3 .Kak 1oka3aTe, 9To B cOCTaBe caxapa COAEpIKaTcs aTOMBI yriiepoaa?

4 3ananue juis noaroroBku k FMA, BIIP. IIpu codupanuu ra3oB UCNONB3YIOT PUOOPHI, peCcTaBIeHHbIE Ha pUcyHKe. C MOMOMLIBIO, KaKUX M3
YKa3aHHBIX TIPHOOPOB MOXKHO coOHpaTh Bogopo? OGOCHYiiTE CBOIT OTBET, HCXO/sl U3 CBOICTB JaHHOI'O rasa.

Puc. 7. IIpuGopsl 1115t coObupanus razos

(A)




TOUKA \!pocn

JlemoHcTpamoHHbIH KcriepuMeHT Ne 3. «3aKOH COXpaHEHHsI MacChl BEL[ECTBY
Teoperuueckas yacTb. [Ipu u3yueHnn 1aHHOH TeMBI LieIecO00pa3HO cO3/aTh IPOOIEMHYIO CUTYALUIO, AJIs pa3peLeH s

KOTOPOif yuaIyecs BEIIBUTAIOT THIOTE3b], TPEOYIOIHE SKCIIePIMEHTaIbHON poBepku. IIpu 00CyKIeHHH IPENNI0KEHHBIX BAPHAHTOB IPOBEPKH
BBIIBUHYTBIX TMIOTE3 BOCBMHUKIIACCHUKH NPEIATraloT Pa3IM4Hble BAPHAHTBI KOHCTPYKIMU IPUOOPOB, T.€. MPOSIBISIOT TBOPUECKYIO aKTUBHOCTb, B
X0J1e KOTOPOH IPOUCXOJUT IEPEOCMBICIIEHHE IPUOOPETAEMbIX 3HAHHH.

Ha ypoke yuaimuecs: y3Hawot o padotax M. B. JlomoHocoBa u A. JlaBya3be, NOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHUS MACChl BEILIECTB,
(hopMyIHpYIOT 3aKOH, IPUXO/AT K BEIBOAY, YTO Macca BEIECTB B XOJI€ PEaKIUH JODKHA OCTaBaThCs MOCTOSHHON. JJ0OMBIINCH TOHMMAaHUS JaHHOTO
TE3HCa, YUUTENb AEMOHCTPUPYET IKCIEPUMEHT .

IIpakTryeckas 4acThb. Heﬂb paGOTLI: OKCIICPUMCHTAJIbHO 10Ka3aTbh 3aKOH COXpaHCHUS MACChbl BELUIECTB .

JlononnumenvHoe 060pydosarue:. BeChbl TEXHOXUMUYECKHE HITH JIEKTPOHHBIE; CBeva; K0Ji0a mIockoqoHHas 250 Mit; I0)KKa A7t COKUTAHHS BELIECTB.
Mamepuanvr u peakmugul. cBeva.
Texnuxa 6e30nacnocmu’ BBIOIHATH TPEOOBAHMUS TP pabOTE ¢ OTKPHITHIM [LIAMEHEM.

Huempyrkyus k svinoanenuio: Ha ppluaskHBIX MIIH SJIEKTPOHHBIX BECAX YPaBHOBEIIMBACTCS CBEYA, a 3aTE€M YUHUTEIIb 3aKUraeT e€. Yyammuecs
HaOJIOAI0T, YTO B TeYeHHE ~1 MUH paBHOBECHE BECOB HApYILIACTCs, YaIlIKa C TOPAIICH CBEUOH MMOAHMMAETCS BBEpPX. Y YaIlUMCs 3aJaF0TCSI BOTIPOCHI:
«Kak MoxHO 00bsicHUTE HaOM0aeMblil pakT? Kak 3TOT hakT cornacyercs ¢ 3aKOHOM COXpaHEHHsI MacChl BeliecTB?» OOCYX/JeHUE JaHHBIX BOIIPOCOB
IIPUBOJUT YYAIUXCSI K MBICIH O TOM, YTO SKCIIEPUMEHT ITPOBEAEH HEKOPPEKTHO, CIIIYeT N3MEHNUTh KOHCTPYKIIHIO ITprbopa.

VYuurenb 3apaHee NOJDKCH NOATOTOBUTH KOHGy JIOCTATOYHO OO0JIBIIOTO 00BEMA ¢ XOpo1o 0/IOTHAHHO M 1'[p06K01>i, B KOTOPYIO BCTaBJICHA JIOXKEYKA.

QQ@DB

B nosxeuke 3akperisercs cBeda. Bech mpubop B chope 3apaHee ypaBHOBelnBaetcs Ha Becax (puc. 8) . Korna
y4aliuecs MpUXOAAT K BBIBOY, YTO OMbIT CJICAYET HPOBOIUTH B 3aKPBITOM IPUOOPE, YUUTENb JOCTAET BECHI C KOJIOOM, 3a)KUraeT CBevYy,




3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U IUTOTHO 3aKpPBIBAET. YJaluecs BUIAT, YTO PABHOBECHE BECOB HE HAPYLIACTCS B XO/E BCETO
9KCIIEPHMEHTA .

Puc. 8. IIpubop 11t A€MOHCTpALMY 3aKOHA COXPAHEHHSI MAcChl BEIIECTB

BriBO1BI:
B BEIBO1aX HEOOXOJMMO OTPA3UTh TE3HC, YTO Macca BEIIECTB IIPH NPOTEKAaHUH XUMUUECKOH PEaKIUy COXpaHIETCS .

Konmponvuwie sonpoco.
3amaHus 1 pa3BUTHA QYHKIIMOHAIBHON IPaMOTHOCTH
1. Tlpu ropenuu apoB ocraéres 30s1a. Macca 30J1b1 MEHbIIIE MACChI B3ATHIX IS CKUIaHHs JpoB. Kak MOXKHO 0OBACHUTB 3TOT (BaKT?
2. Jlns mpUroTOBIICHHS MACHOTO OyIIbOHA MOBAp B3sUI KycOK Msca Maccoii 1 kr . [Tocne Bapku kycok Msca ctan Becuts 800 r . [Touemy macca

HM3MEHUIACh?

TOUKA \!pocm

JlemMoHCTpanroHHbIH skcriepuMeHT Ne 4. «OmnpesieieHne cocTaBa Bo3yxa»
Teoperuyeckas yactb. [lepen npoBeseHHEM SKCHEPUMEHTA yHAIIMMCS HEOOX0AMMO OOBSICHUTB YCTPOMCTBO NMPHOOPA, YTO 03HAYAOT JeeHus. Takke

HEe00X0JUMO yOeqUThCS, YTO MPoOKa Ipudopa repMETHYHO 3aKphIBacT cocyl. [IpakTudeckas yacTh. Llenb paboThl: SKCIEPHIMEHTAIBHO OIPENSIHT
00BEMHYIO 100 KUCIOPO/a B BO3LYXE .

Hononnumenvroe 060pydosanue: IpOOP VIS ONPEIECICHUS COCTaBa BO3/IyXa, IITATUB, CIIUPTOBKA, CTEKISIHHAS TTAJIOUKA, JTyIHHA, CTAKaH C BOJIOM.
Mamepuanet u peakmuswl: kpacusiit pocdop.

Texnuxa 6ezonacnocmu:. C 0CTOPOKHOCTBIO 00paIaTses ¢ ropsmum pochopom.

Huempykyus K 6bINOIHEHUIO:

1.KpucTamm3aTtop HanoJIOBUHY 3aM0JHUTE BoJoH. Ha nmoBepxHocTh Bozibl MoMecTHTe (aphopoyro vamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00parute BHUMaHUE HA HEOOXOAMMOE YCIIOBHE SKCIIEpPUMEHTA — BiIaKHbIH (ochop ucrnonb3oBats Helb3st! Dochopa H0mKHO OBITE B3STO OObIIIE,
4eM TpeOyeTcs 1715 CBSI3BIBAHUS BCETO KHCJIOPOJa, HAXOIIErocs B COCYe.



1. Orkpoiite npoOky npubopa U IOMECTUTE KOJIOKOJ B KPHCTAILUTH3aTOP ¢ BOJOH. Ilorpy3ute KOIOKOI B BOAY HACTOIBKO, YTOOBI YPOBEHB BOJBI
COBNajJaj ¢ HUKHUM JielleHHeM Koslokona. IIpu oToM HuKHMH Kpail KoJokoJia He I0JDKEH JOXOAUTH 10 IHA KpucTausaropa . Jlis sroro
KOJIOKOJI 3aKpEIUTe B LITATUBE UM IOMECTUTE Ha JJHO KPUCTAIUIM3ATOPA ABE CTEKJITHHBIC MATOUKH .

2. CuipHO pa30rpeB KOHEIl CTEKIITHHOW MaJouKH, OMyCTUTE € B KOJIOKOI 1 ogokrute docdop. Kak tonbko docdop 3aroperncs, 6picTpo
M3BJICKUTE MAJIOYKY U 3aKPOWTE KOJIOKOJI MPoOKoit. KoJIoKo 3aM0HAeTCsl TyCThIM O€NBIM ABIMOM, COCTOSIIUM U3 YacTHueK (ochopHOTro
aHTHAPHIA.

3. Ilpu ropenuu pochopa 00bEM BO3ayXa BHYTPH KOJIOKOJIA BHAYaIe OT HarpeBaHUsl HEMHOT'O yBEIIMYMBACTCS, @ YPOBEHb BOJIbI B KOJIOKOJIE
noHmkaercs . I1o Mepe pacxoJoBaHUS KHCIOPOJa IIaMsl IOCTENICHHO racHeT. benblit pochopHblil anrunpun pacropsiercs B Boge . Cocyn
OXJIaXKJACTCsI, Fa3 B KOJIOKOJIE OCTEIIEHHO YMEHbIIAeTCsl B 00bEMe . YPOBEHB BOJBI B KOJIOKOJIE HIOBBIIIACTCS . B kpucTamm3satop goieiite
BOJBI B TAKOM 00BeMe, YTOOBI BHYTPH M CHAPY)KH KOJIOKOJIA YPOBHHU ObLIN OJMHAKOBEI M COBIIAJIAIN CO BTOPBIM JCICHHEM KOJIOKOJIA.

6 . Otkpoiite mpubOP ¥ MPHU MOMOLIM TOPSIIEH JTyIHHBI YOSAUTECH B TOM, YTO OCTABIIHMIACS B KOJIOKOJIEC I'a3 HE MOAICPKUBACT rOpeHust. Pe3ynbraTsl

HaOo1eHu i
Yucno nenenunii B mpudope, Yucno nenenuit B npudope,
3aMOJIHEHHBIX BO3AYXOM (10 MpoBeAeHHUs 3aMOJIHEHHBIX Ta3aMH (Iocie .
Kaxoit ra3 npopearuposan?
peakunm) [POBECHHS PEAKIINH)
BriBozbL:

B BBIBO/IaX yKa3aTh CoJEpKaHKUe KUCIOpoa B Bo3ayxe (B %).

KonTpounbnsie Borpocs!: 1.Kakoii ra3 pacxoayercs npu cxxuranuu Gpochopa B Bozayxe? 2.Kaxoit 00béM kuciopoaa B Bo3ayxe? CKOJIBKO 3TO
cocraBiseT B mponenTax? 3.IloueMy mis mpoBeneHHs SKCIepuMeHTa OepyT u3bbIToK pocdopa?

4.Kaxkoii ra3 ocTazcsi B KoJIoKoJie rocie cropanust ¢pocdopa? 5.3ananus s noarorosku k A, BIIP Ykaxute, B Kakyro Ipyniry BXOAST BEIIECTBA,
3arpsI3HAOIIIE BO3IYX:

1. BOIsHOI map, YriaeKUCIbIN Ta3; 2.CEPHUCTBIN ra3, OKCUIBI a30Ta; 3.KUCIOPOJ, a30T; 4.reui, KHCIOPO.T

TOYKA \!pocm

9 kiace
JleMoncTpanuoHHblii 3kcnepuMeHT Ne 1. «TemioBoii 3¢ppexT pacTBopenust BeliecTs B Boge»

Teoperuyeckas yacTb. PacTBOpeHHE BELIECTB MPEACTABISIET COO00H CIOKHOE (PUBHMKO-XUMUUECKOE SIBJICHHE, 3aBUCSIIEE OT MPUPOILI PACTBOPEHHOTO
BEI[ECTBA U PACTBOPUTEIIS, OT TEMIIEPATYpPbl U KOHLIEHTPALMK 00pa3yIoLerocs pacTBopa.



I1pu pacTBOpEHHU KPUCTAILIMYECKUX BEIIECTB B BOZIC IPOUCXOJAT TP OCHOBHBIX Ipomnecca. 1.PaspymieHne kxpucrammaeckoil pemeTku
pacTBOPAEMOro BEIECTBA — 3HAO0TEPMUUECKHUH Tpoliece.

1. Twunpatanus, T.e. B3aUMOJICHCTBHE YacTUI (HOHOB MM MOJIEKYJI) PACTBOPSAEMOTO BEIIECTBA C MOJICKYJIAMH BOJIBI — 3K30 TEPMHUYECCKHIA
nporrecc . 3.ITepeHoc THAPATHPOBAHHBIX YACTHUII OT TPAHHIBI KPHCTAILI-PACTBOP B 00LINIA 06BEM pacTBOpa, 3TOT HPOLECC HE COMPOBOKAACTCS
HH BBIJCJICHHEM, HH MOTJIOICHIEM TeIIOTHL.

B 3aBHCHMOCTH OT TOTO, TEIIIOBO 3(EKT KaKOTO M3 ABYX MPOLECCOB (pa3pylleHre KPUCTAIIA WK THAPATALHS YaCTHII) Ipeobnaaaet, o0t
TEIUI0BOH 3P PEeKT pacTBOPEHHSI MOXKET ObITh BEIMYMHON MOJOKUTEIBHOM WM OTPULIATEIHLHOM.

Ipakruyeckas yacTb. [ens pabomsl: ONPEASTUTH TEIUIOBOH (P (EKT pacTBOPEHUS CEPHON KUCIOTHI, THAPOKCHIA HATPUS U HUTPATa aMMOHHS .
Ilepeuenv 0amuuxos yugpogotl nabopamopuu’ NATYUK TEMIIEPATYPbI MIATHHOBBIH .

Jlononnumenvnoe obopyoosanue: ctakan Ha 150 Mt — 3 IIT.; CTEKISIHHAS MAJIOYKA; IPOMBIBAJIKA; MEpHasl MPOOMpPKa; MNaTeb — 2 WIT .
Mamepuanel u peaxmugol: cepHasi KUCI0Ta (KOHIL .); THAPOKCHA HATPHS KPUCTAIIMYCCKHIA; HUTPAT aMMOHHS .

Texnuxa 6ezonacthocmu: 1.CepHas KHCIOTA U THAPOKCHJ HATPHS ABIIAIOTCS arpeCCHBHBIME BemecTBaMu. Heo6xomMo ocTeperarses X HOMaJaHusS
Ha KOXY 1 ojiexny. 2.bepeus riaza! 3.Heo6xoanmo NOMHHUTB NpaBUIIO pa3BeneHust KUcaoT. 4.Ha pabodyem mecTe H0KHBI OBbITH HEHTpaIM3yIoNe
cpencTBa: 2%-Hble pacTBOPBI 'HAPOKApOOHATa HATPHS U YKCYCHOU KUCIIOTBL.

HUnempykyus K 6b1noHeHUIo:
1.B nepBblii crakan Haneiite 50 i1 Bogpl. 2.C NOMOLIBIO IATYMKA ONPEEIUTE e€ TeMIepaTypy.

1. OtmepsTe 10 MIT KOHIICHTPHUPOBAHHOW CEPHON KUCIOTHI M MEJICHHO, TIPH TIEPEMEIIMBAHIH PACTBOpA CTEKJISIHHOM MAJOYKOW BIMBAUTE CEPHYIO
kuciory. O6paTnuTe BHUMaHHE Ha ITOPSI0K CMEIIMBAaHKS BOJBI M cepHON KucnoThl! CiieanTe 3a MI3MEHEHUEM TEMIIEPaTyphI IIPH PacTBOPEHUH
kucioTel. Hanbosee BeIcOKOE TTOKa3aHKe TeMIIEpaTyphl 3aHecuTe B Tabnuiy. JlaTanK TOIATEIBHO MPOMOUTE BOJOH.

2. Bo BTOpOIi cTakaH IOMECTUTE OKOJIO 8 I' TBEPOTO MOPOIIKA THAPOKCH A HaTpHs U BiieliTe 50 Mt Bozibl. OMyCTUTE TaTYUK TEMIIEPATyphl U
nepemeriaiite pactBop. OTMEThTE caMOe BRICOKOE 3HAYCHHE TeMIIEpaTyphl. TIIaTenbHO MIPOMONWTE TATYUK BOIOM.

3. B TpeTI/Iﬁ CTaKaH HacwlnbTe 15 T MEJIKOKPUCTAJUIMYECKOTI'O HUTpaTa aMMOHUS U npnnefrre 50 M BOJBI. Ol'[yCTI/ITe JaTYUK TEMIIEpaTypbl U
6I>ICTp0 nepeMemaﬁTe pacTBoOp. Hau6oee Hu3Ko0€e 3HaUEHHE TEMIIEPATypbl 3aHECUTEC B Ta6J'II/II_Iy.

PesynbTaTel H3MepeHni/HAOMOICHUI

Uccnenyemas cictema | JIMCTHITMpOBaHHAS BOJA Bora +HpS04 Boxa + NaOH Boaa + NF4NOg




Temmneparypa, °C

Bo1600w1:
Otpa3utk, Kakoii TeroBoit 3 dexT npeodiagaet npyu pacTBOPSHUHU B BOJIC CEPHON KHCIIOTHI, HUTPAaTa aMMOHUSI, THIPOKCHIA HATPHSI.
Koumpononoie éonpoco:

1.00bsicHHTE, TOYEMY IPH PACTBOPEHHUH OJJHUX BEIIECTB B BOJIE BBIICISIETCS TEIJIOTA, APYruX — noromaercs. 2.I1peamnosoxure TeruioBoi s dexr
npolecca pacTBOPEHHsI B BOJIE THAPOKCHIA KaJIUsI.

TOUKA \!pocm

IMpaxtuueckas pabora Ne 1. DeKTPOINTBI U HEAIEKTPOIUTHI

Teopernueckas gacts. [Ipu pacTBOPEHUHU B BOJIE HOHHBIX COSAMHEHMUH MOSIPHBIC MOJICKYIIBI BOIBI OKPY)KAIOT (CONBBATHPYIOT) 3apsDKCHHBIC HOHBI,
HepeBoIsI UX B pacTBOp. MoJEKyIISIpHBIE COCANHEHHMS COJIbBATUPYIOTCS, HO HE PAcIafaroTCcs Ha HOHBI . B mepBoM ciydae pacTBOpP MPOBOAUT
3NMEKTPUUECKHH TOK, BO BTOPOM HET .

OrmnpeienuTh MPUHAUISKHOCTD BEIIECTBA MIIM PACTBOPA BEIECTBA K AJIEKTPOIMTAM MOXKHO ITPH MOMOIIM H3MEPEHHS IEKTPONPOoBOJHOCTH. Eciu
3JIEKTPOIIPOBOAHOCTD BEJIMKA, TO HCCIIEyeMbIi 00BEKT — AIeKTpoIuT. Ecin 3HaueHue snexTponpoBoaHocT MeHbie 20 MkCM/cM, TO 3TO
HEIJIEKTPOJIHT .

IIpakTuyeckas 4acThb.

Leav pabomer: oTIpeAeNNTh NPUHAIICKHOCTD BEIECTB, CMECEH BEIIECTB M PACTBOPOB BEIIECTB K AIIEKTPOIIUTAM M HEIEKTPOIUTAM .

[lepeuenv 0amuukos yugposotl 1abopamopuu’. NTaTIUK SIEKTPOIIPOBOAHOCTH . JlomomHUTEIbHOE 000pyJOBaHKe: cTakaHbl Ha 50 MiT; IITaTUB C
32)KUMOM,; [IPOMBIBAJIKA . MaTepHaibl 1 peakTHBBI: TUCTHIUIMPOBaHHast Boja; o 20 M1 3THIOBOTO ciiupTa, OeH3uHa, KepocuHa; 5%-Horo pactBopa
caxapo3sbl, pactBopa criupta (1:1), 5%-Horo pactBopa xiopuaa HaTpusi; 5%-HOro pacTBopa XJI0poBoa0poa; 5%-Horo pacTBopa rHAPOKCHIa HATPHS,
noBapeHHast coitb (TBEpast), caxap (TBEPABIN) .

Texnuka 6e3onacrocmu:. Ipu paboTe ¢ TOPIOYNMHE KXUAKOCTAMH (CIUPT, GEH3MH, KEPOCHH) BOIM3H HE JOIKHO OBITH OTKPBITOTO OTHS.
Hncmpykyus k 6binonnenuro:

1.B cTakaH OMECTHTE IOBAPEHHYIO COJIb M OIYCTHTE B CTAKaH JATUYHK JIEKTPONPOBOAHOCTH . [IpOBOAUT JIM COMB ANEKTPUUECKUH TOK?
2.AHanoru4HbIe IeUCTBUS POBEUTE C caxapo3oi . 3 . B crakan Haneiite 20 M1 HCCIIeyeMOro pacTBoOpa.



1. OHyCTI/ITe B HEI'0 JaT4YHUK 3JICKTPONIPOBOAHOCTH, BaerHHéHHLIﬁ B JIAIIKE IITaTHUBA. Ha6n10)1a171Te 3a UIBMCHCHUEM 3HAUYCHUA
QJICKTPONIPOBOAHOCTH. Kornaa nokazanus JAaTYHUKaA NEPECTaHYT U3SMEHATHCH, 3aAIMIINTEC €T0 3HAYCHUE B Ta6m/1uy .

2. O6parute BuuManue! J[aT4uK Mociie KaxI0ro OIbITa TIIATEILHO IPOMBIBAETCS BOIOH. 6.3aTeM JaTUMK OMYCTUTE B CIIEIYIOLINIT pacTBOp .
AHanoruyHbIe EHCTBUS MPOJIENaiiTe CO BCEMU pacTBopamu. Pe3ynpTaTel n3mMepeHuit

Ne HasBanue BelecTna, 3HaueHue IEKTPOIPOBOIHOCTH, MKCM/CM | DJIEKTPOJIUT MK HEINEKTPOIIUT
ombITa | pacTBOpa

1

2

Konmponvnuvie sonpocuwt:

1.00paiaroT BHUMaHKe, YTO HU JUCTHIUTUPOBAHHAS BOJA, HU TBEPAAs COJIb HE MPOBOASAT JIEKTPHUUECKOT0 TOKa. TeM He MeHee pacTBOp COJIH B BOJIE
IIPOBOANT JIEKTPHUCCKUI TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYIA-TO MOSIBIISIOTCS IOBIDKHBIC 3apsabl. [1os 310 HabIoAeHHE BBOIAT OTIpeIeIICHUE
JIEKTPOIUTA U MEXAHU3M JIEKTPOJIUTHIECKOH TUCCOIMALIUH.

2 . Beerna yim BoJHbIC PacTBOPBI BELIECTB MPOBOJIAT ANIEKTpUiecKuii Tok? He Beeraa, T.e. HEKOTOpPbIE BEIECTBA HE JAal0T HOHOB TP PACTBOPECHHH .
DT0 — BelecTBa ¢ MOJICKYJISPHON KpUCTaIndeckon pemérkoit. 3.3amanus wis noarotosku k ['MA, BITP

A) K X0poI110 pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSTCS:
1.ruppokcun 6apust; 2.gpochar maruus; 3.cyabdun meau(ll); 4.xapbonat kanpuus. B) DieKTpUUECKHiA TOK TIPOBOJIHT:
1.pacTBOp TUIIOBOTO CIUPTA; 2.paCTBOP INIMIEPHHA; 3.pacTBOP INIIOKO3EL; 4.pacTBOP THAPOKCH/A KAJIbIHS.
JlaGoparopubiii onbiT Ne 1. «BiusiHue pacTBOpUTENs HA JUCCOLUALIMION

/
TquA! e Teoperuyeckas yacTb. Bo MHOTHX XJIOpHaaX MEpexoIHbIX METAJUIOB CBSA3H UMEIOT B 3HAYUTEILHOM Mepe KOBAJIICHTHBIN XapaKTep .

MaonoJspHbIe pacTBOPHUTENH (CIUPT HITH AllETOH) COJIbBATHPYIOT MOJICKYJIBI IIETMKOM. I1pu 106aBICHUH BOJBI OHA COJBBATHPYET HOHBI, BBI3BIBAS
EKTPOIUTUUCCKYIO AUCCOIMAIMIO . [[BeT pacTBOopa Ipy 3TOM H3MEHSETC, a SJIEKTPOIPOBOTHOCT PE3KO BO3pACTaeT .

Ipaktrueckas yactb. [lenb paboThl: chopMHUPOBATH NPEACTABICHUE O POJIN PACTBOPUTENS B MIEKTPOIUTHYECKOH TUCCOLIMALIUH.

Ilepeuenv oamuuxos yugposou nabopamopuu’ TaTINK IEKTPOIPOBOTHOCTH .

Hononnumensroe 060pydosanue: 1Ba BBICOKHX XUMHUYECKHX cTakaHa (50 Mi1); CTEKIIsHHAS MajJoyKa.



Mamepuanvi u peakmuser: CUCI2 Ge3Boablii (MMeeT KOpPUYHEBBIH UBeT . [10IydatoT, HarpeBast KPUCTALIOTHAPAT B YAIIKE UL BBITAPHBAHNS .
XpaHAT B MIOTHO 3aKPBITOM COCYJIE); alleTOH MU CIHPT .

Texnuxa 6ezonacnocmu: 1 . CiiupT 1 aLleTOH — roprouue BemiecTsa. He Mcnob30BaTh OTKpbITOE M1aMs. CrienuanbHble Mepbl 0€3011aCHOCTH ITPU
paboTe C TOPIOYNMH KUAKOCTAMH. V36eraTs momnagaHus cojiel MeIu Ha KOXKY H OIEKY, TaK KaK OHU SIOBHUTEIL.

2 . IIpu nonajiaHuy CMBITh XOJIOTHOM BOJIOH 6e3 MbLa.
Hnempykyus k svinoanenuio:
1. B xumuueckwuii crakad HacwinbTe ~0,5 r 6e3Boanoro xnopuaa meau (11) CuCl2 u Haneiire ~25 M1 ciupTa WK areToHa .

2. PactBopwuTe BElIECTBO, NEpEMEILINBast COACPKUMOE CTaKaHa CTEKISIHHOM Mano4koi. Eciin pacTBOpPUTB COJb MOJHOCTBIO HE YAAETCs, aKKypaTHO
CJIeiiTe MOJTy4EeHHBIH PacTBOP B APYroi CTakaH.

3. Tlorpysure B pacTBOP LIyl JaTYHKA DJIEKTPONPOBOIHOCTU U U3MEPHTE 3JIEKTPOIPOBOAHOCTS .

4. Oo6paruTe BHEMaHKE Ha [IBET pacTBOpa. [Ipuieiite x pactBopy 25 mit Boxsl Ilepemernaiite, oOpaTuTe BHIMaHUE HA H3MEHEHHE OKPACKH.
5.13MepbTe 3IEeKTPONPOBOAHOCTD MOTYYEHHOTO PACTBOPA .

PesynbraThl H3MepeHni/HaOMOICHUI

BemectBo | DnekTponpoBOJHOCTH B CHIHPTE DJ1eKTPONPOBOIHOCTH MOCe H00aBICHUS BOIBI
(aueromne)

Xmopun menu (1)

Bu1600bi: OTpa3uTh BIMSHUE PACTBOPUTEIIS HA DIEKTPOIPOBOAHOCTD COJIH.

Konumponvuwie sonpocwr: 1.0 4éM CBHACTENBCTBYET POCT 3IEKTPOIPOBOJHOCTH COIHM IIpH 100aBneHUH BoAbI? 2 . [ToyeMy n3MeHseTcs IBET pacTBopa?
3 . Kak BauseT mpuposa pacTBOPUTEILI Ha JIIEKTPOTUTUUECKYIO JUCCOLHAIIUIO?

Jla6opartopusrii onbIT Ne 2. «CuiibHBIC U Cl1a0bIe 3JEKTPOIUTHDY

Teopernueckas 4acTb. BHCKTpOHI/ITaMI/I Ha3bIBAIOTCs BCIIECTBA, pacralatomuecs Ha HOHbI BCIICACTBUE 3HeKTpOJ‘IHTH‘I€CKOﬁ

JIMCCOLMALMU. PacTBOPBI 3IEKTPOJIUTOB SBILSIFOTCS IPOBOJHIKAMHU BTOPOTO POJIA, TaK KaK MPOBOST dIEKTPHUYCCKUIA TOK 3a c4€T HOHOB. I1o
CMOCOOHOCTH K AJIEKTPOIUTHIECKOM THCCOIMALIIH IEKTPOJIUTHI YCIOBHO Pa3lessioT Ha CUIIbHbIE U ciabbie. CHIIbHBIC DJIEKTPOJIUTHI IPAKTHICCKH
MOJTHOCTBIO IUCCOLMUPOBAHBI HA HOHBI B pa30aBICHHBIX pacTBOpax . K HUIM OTHOCATCS MHOTHE HEOPraHHIECKUE COJIH, HEKOTOPBIE KICIOTHI H IIETOYH



. Criabpie DJICKTPO- JIMThI JIUIIb HaCTUYHO JUCCOLIMUPOBAHBI HA HOHbBI, KOTOPbIC HAXOAATCS B JUHAMHUYCCKOM PaBHOBECHUH C HEANCCOIUUPOBAHHBIMU
MOJICKYJIaMH . K cmabeim OJICKTPOJIUTAM OTHOCATCA MHOTHE OPraHUYE€CKUE KUCIIOTHI U OCHOBAHHUS .

IIpakTuueckas 4acThb. ueflb paéombz: OHpPeACIINTD, SIBISIOTCS JIU BBIJAHHBIC BEIIECTBA CUIIbHBIMU HJIA ca0bIMHU DJICKTPOJIUTAaMU Ha OCHOBAaHUUN

M3MEPEHHUS SIEKTPOIIPOBOIHOCTH UX PACTBOPOB .
Tepeuens damuuros yupposoii 1abopamopuu’. TaTIUK IEKTPOIPOBOIHOCTH .
Jononnumenshoe obopyoosanue. Tpu XAMUYECKUX cTakaHa (25—50 mit), mpoMbIBaliKa ¢ AUCTUILTMPOBAHHOM BOIOH .

Mamepuanvt u peaxmuswr: 10 %-Hble pacTBOPBI CONSHOM, a30THOM M YKCYCHOM KHCIOT (JKeNaTeNbHO B KanenbHHIax); QUIbTpoBasibHas Oymara .

TOUKA \'POCTA .
\ Texnuxa 6ezonacnocmu:. CobnroaaiTe Mepbl 0€30MaCHOCTH MPH PaboTe C KUCIOTAaMHU | IIEI0YaMu.

Hnempykyus k 6bInoaHeHuio:
1. B tpu crakaHa Haneite o 25—50 M1 IUCTHILTHPOBAHHO BOJIBI.
2. B mepBbIii cTakaH 100aBbTe 1 KaILIIO YKCYCHOM KUCIOTHL, BO BTOPOIf — COJISTHOM, B TPETUH — a30THOH.

3. H3MmepbTe 31eKTPONPOBOIHOCTD KaXJOT0 pacTBOPa, BHITHPAst LIyI (GpuiIbTPOBaIbHOM Oymaroit nocie kaxaoro usMepenus . Pesyabrars

HU3MEPEHHI
Ne 3HaueHHe 3IEKTPONPOBOIHOCTH, MKCM/CM Ha3Banue BBIJaHHOTO BEIIECTBA
poOsI
1
2
3

Buisoowi: OTpazure NpUHAUISKHOCTb BELIECTB K CHIIbHBIM M CIIa0bIM 3J1eKTpouTaM. KOHTpoIbHbIE BOIIPOCH:

1.ITouemy pacTBOp COJISTHOM KHCIIOTHI JyHIlIe IIPOBOAUT JIEKTPUUIECKUIT TOK [0 CPABHEHHIO C PACTBOPOM YKCYCHOM KUCTOTHI? 2.K Kakum
JNIEKTPOJIMTAM OTHOCHTCS pacTBOp a30THOH kuciothl? 3 . 3amanue yis moarotosku k ['MA, BITP

q)OpMyJ'ILI TOJIBKO CJIA0BIX JJICKTPOJIMTOB MPEACTABJICHBI B PsAY:

1.Ca(OH)~H, HyS,HHSO 4 2.HHCOq, NH3:HAO, HyS 3.KOH, KNO4, HCI 4.ZnSO 4, MgCl+, HBI
202 H2S HpS0 2300 NHIHRO, HoS 3.KOH, KNOZ, HE14.21504, MqCla, HEr



JlemoHCTpauroHHbIH onbIT Ne 2. «3ydyeHne BIUSHUS Pa3InuHbIX (PaKTOPOB HA CKOPOCTh PEAKLIUM»
Teopernueckas yacTb. CymecTBYIOT pa3Hble MOAM(GHKALUK IpHOOpa IS U3ydeHHs: XMMUUECKUX PeakLuil. B ogHON KOHCTPYKIMHU pOlIb peakTopa

BBIMOITHSIET 00BIYHAS TIPOOUPKA, B APYTOi, Oosiee coBpeMeHHoi, — cocyn JlanmonbTa.

OnHaKo TeXHHKA JEMOHCTPALUK SKCIIEPUMEHTA OCTaéTCsl OIMHAKOBOW. MEHSeTCs M HOPSAI0K CMELIMBAHUs pearnpyronmx Beuiects. CHavyasa B
IPOOUPKY-PEaKTOp 3aIUBACTCSI PACTBOP KHCIOTHL, 4 B HETO OMENIAeTCsl TBEPAOE BemecTBO (LIMHK, MPaMop).

IIpakTruyeckas 4acThb. L[em) paGOTH: U3YYUTH BJIUSHUC PA3JIMYHBIX (baKTOpOB Ha CKOpPOCTh XUMHYECKOH peakuuu.

Tepeuenv damuurog yugposoii 1abopamopuu’. NATIUK TEMIIEPATypPhl IIIATHHOBBII.

Hononnumenvroe 060pydosanue: IpUOOP YIS U3YUSHHUSI CKOPOCTH XUMHYECKHX PEaKIHii; JJICKTpUUecKasl IUTUTKA; CTakaH XuMudeckuii Ha 250 mur;
IITATENb; KPHCTAUTM3ATOP UTS IIPOMBIBAaHUS cocynoB JlanmnonbTa; mpodupku [1X-21 (3w .) .

Mamepuanel u peaxmuenl: consinasi kucnora (4%-ueiit); consHas kucnora (10%-Hbli); KycOUKH MpaMopa; IIOPOLIOK MPaMopa; YKCYCHas KUCIIoTa
(6%- HbIit); EHK; mepokcua Bogopoaa (3%-ueiii); quokcua Mapranua (1V) .

Texnuxa 6ezonacnocmu. CobmoAaTh NpaByiIa paboThl ¢ KUCIOTAMH M HarpeBaTeIbHBIMU JIEKTPUUECKHMMH IIPUO0- PaMH .

Huempyryus k svinoanenuio:
Oneim 1. BivsiHUE IPUPO/IBI pEarupyrOLUX BEIIECTB HA CKOPOCTh XUMUYECKON peaKkLuu

B oamo koneHo cocyna Jlanmospra Haneiite 3 M 1 M pactBop ykcycHo# KucioThl ( 6%-Hblil pacTBOp), B IPYroe KOJICHO IoMecTHTe 2—3
rpaHyJIbl IHHKA. Bo Bropoit cocyn Jlan- monmbra Hameiite 3 Mt 1 M comnstroit kuciotsl ( 4%-Hsiit), B Apyroe KoieHo — 2—3 TPpaHyIibl [IHKA .
IMpucoenunuTte cocynsl JlannoabpTa K MAHOMETPUUECKUM TPYOKaM.

Obpamume énumanue! OIHOBPEMEHHO TepelieliTe KUCIOThI B cocynax JlanmonpTa K rpanyiam uHka. CpaBHUTE YPOBHHM KUAKOCTU B
MaHOMETPUYECKHUX TPpyOKax. Ydaluecs JearoT BBIBOJ O Pa3HOH CKOPOCTH XMMHYECKHUX PEaKIIHH .

Onvim 2. BnusiHie KOHIEGHTPALMK PEarupyroLnX BELIECTB HAa CKOPOCTh XUMHUYECKON PEeaKIu

B oxHo kxosieno cocyna Jlanmonbra Haneire 3 mit 4%-HOH COJISTHOM KHCIIOTHI, B IPYroe KOJICHO MIOMecTHTe 2—3 IpaHylibl HMHKa . Bo BTOpoii cocyn
Jlannonbra Haneiite 3 M 10%-Hoi cONSHOM KHCIOTHI, B IPYroe KOJeHo — 2—3 rpaHysibl uHKa. [Ipucoenuuure cocynsl Jlanmonbra K
MaHOMETPHUYECKUM TPYOKaM.



O6parute BHIMaHue! OJHOBPEMEHHO IepeneiTe KICIOTH B cocynax JIaHnonbTa K rpaHynaM quHKa. CpaBHHUTE ypOBHU XKUAKOCTH B
MaHOMETPHYECKUX TPYOKax. Yyaluecs JenaioT BBIBOJ O Pa3HOH CKOPOCTH XMMHYECKHX PEaKIUM.

Onwvim 3. Brinsaue TEMIICPpATYpPhl pearnpyrouux BENICCTB Ha CKOPOCThb XUMHYECKOU peakunuu

B oxHo koneHo cocyna Jlannonbra HaneiTe 3 M 10 % constHOW KHCIIOTHI, B JPYroe KOJICHO MOMECTUTe 2—3 rpaHyiibl IMHKA . Bo BTOpOIi cocyn
Jlanmonbra Haneiite 3 M 10%-Ho# couisi- HOM KHCIIOTHI, HarpeToi Ha BosiHOM Gane 10 50 °C, B npyroe kosieHo — 2—3 rpaHyJIbl LHHKA.
Ipucoeannnte cocynsl JIaHAOITa K MAHOMETPUIECKIM TPYOKaM.

OGpaTHTe BHUMaH#ue! OI[HOBpeMeHHO nepenef/’ITe KHCJIOTBI B coCcyaax JlangoinbTa K T'paHyjlaM LHUHKa. CpaBHI/ITe YPOBHH KUJKOCTU B
MaHOMETPHUYCCKUX pr61<ax. VYuarnuecs enaiT BRIBOJ O pa3Hoﬁ CKOPOCTHU XUMHYCCKUX pCaKHI/Iﬁ .

Onvim Ne 4. BinvsiHue NOBEPXHOCTH CONMPUKOCHOBEHUSI PEarupyrolix BEIECTB Ha CKOPOCTh XMMHYECKOH peaKiuu

B oxHo KoseHo cocyna JlanmonbTa Haseite 3 Mt 4%-Hoi CONITHOM KHCIIOTHI, B IPYTOe KOJICHO MOMECTHTE 1 T MpaMopa, B3STOTO B BU/E Kycodka. Bo
BTOpOit cocyn JlanmonbTa HaneiTe 3 M1 4%-HOH COJISTHOM KUCIIOTHI, B Apyroe KojeHo — 1 r nopouika Mpamopa. [Ipucoenunaunte cocynsl Jlannomnera k
MaHOMETPHUYECKHM TPyOKaMm.

Obpamume enumanue! OTHOBPEMEHHO TiepesieliTe KUCIOTHI B cocyaax JlanmonpTa K MpaMopy uHKa. CpaBHUTE yPOBHH XKUIKOCTU B
MaHOMETPHUUYECKHX TPYOKaX. Yualiuecs Je1aoT BEIBOJ O Pa3HOM CKOPOCTH XUMHYECKHUX PEaKIHii.

Onbim 5. BnusiHue KaTann3aTopa Ha CKOPOCTh XUMHYECKOH peaKkinu

B crakau ¢ Bonoit, Harperoii 10 50 °C, momectute 2 1eMOHCTpAMOHHBIE IPOOUPKH ¢ 2 M1 3% -HOro pacTBOpa MepoKCcHaa BOIOpoaa. BeiaepkuBaioT
POOUPKH B BOJIE OKOJIO 2 MUH. M3BNekuTe MpOOMPKHU U3 BOSHOW OaHH M ITPOJASMOHCTPUPYITE YYaIIUMCs PE3yIbTaT — Ha CTCHKAX MPOOHPKH
MOSIBIJIMCH ITy3bIPHKHU ra3a KHciopoaa. B o/Hy U3 mpoOUpOK BHECHTE Ha KOHYHKE ImaTens quokcun mapranna (1V) . Habmrogaior sHeprudtoe
BBIJICJICHUE KHCIIOPOJIa.

Konmponvneie éonpocei: 1.01 xakux GpakTopoB 3aBUCUT CKOPOCTh XUMHUYECKOH peakiun? 2.IToueMy pasiokeHue nepoKcHIa BOAOPOaa B
npucyrcTBuy auokcuaa Mapranna (1V) cHavana unér oueHs OBICTPO, a 3aTeM 3aMeULIETCS?

1. 3amanus st pa3BUTHs QYHKIIMOHATIBHON IPaMOTHOCTH:



t B Tpu oprHakoBble IPOOUPKH YIEHHUKH HAIIMIM 110 5 MII pacTBOpa COJISHON KUCIIOTHI OAMHAKOBON KOHIIEHTPALIHH.
B nepBy1o npoOHpKy MOJ0KMIH CTPYXKKH XKeJIe3a, BO BTOPYIO — CTPYXKKH LIUHKA, B TPETHIO — CTPY’KKH HEU3BECTHOTO CBETIIOTO SPKO OJICCTSIEr0o

MeTamna. Hanbonee HHTEHCHBHO BBIAEICHNE Ta3a HAOMIOAAIU B TPEThel MPOOUpPKE ¢ HEU3BECTHBIM MeTaIoM. Bo BTopoif mpobupke ¢ IUHKOM
MHTEHCHBHOCTD BbIJICNICHHS ra3a Oblla MEHBIIIE, YeM B TpeThel. B nepBoii nmpoOupke ¢ jkesie30M HHTEHCUBHOCTD BbIJIETICHHS ra3a ObUla HAUMEHBILCH.

a)leiicTBrE Kakoro (akTopa, BIUSIOIEr0 Ha CKOPOCTh PEaKIMK, Haboaanu y4yarrecs? 0) Kakoit Metasa MOr HaXOJUThCs B TPEThEH MPoOupKe?
3anuiinTe Ha3BaHHE METaJIA.

1. Ha rpadml(e TPEACTaBJICHA 3aBUCUMOCTh KOHIICHTPALMU UCXOAHBIX BEIIECTB U MPOJYKTOB pEAKUMX OT BPEMEHM MPOTCKAHUS PEAKLINH :
Puc. 20. Fpa(bmc 3aBUCUMOCTH KOHUCHTPAIMXU UCXOAHBIX BEIICCTB U IPOAYKTOB pEaKIIUU OT BPpEMCHU IPOTEKAHU PCAKIINN

Omnpenenure, Kakasi KpUBas OMMCHIBACT M3MEHEHUE KOHIICHTPALNU HCXOIHBIX BEIIECTB, a Kakas — MPOAYKTOB PEaKLIUH .
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