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TOUKA \!pocm

KpaTkoe onuncaHue noaxoaoB K CTPYKTYpMpOBaHuio Mmatepuanos B obpasosartensHon nporpamme (OlM) npeacTtaeneHsl cnegyowmne
pasfensbi:
1. .MeTvogpl U3y4eHusi BEWECTB U XUMUYECKUX SBIIEHWNIA. DKCNEPUMEHTarNbHbIE OCHOBbI XUMUU .

2. . [llepBoHa4anbHble xumnyeckmne NoHATUS . 3 . Pacteopbl. 4.OCHOBHbIE KNacCbl HEOPraHNYECKUX CoeanHeHnn. 5. Teopus
ANEKTPONUTUYECKOW anccounaumn. 6. Xummdeckme peakumn. 7. XMMmn4eckme aneMeHTbl (CBOMCTBa METANIOB,
HEMeTasnnoB U UX COEAUHEHUN).

B ocHOBY BblAeneHus Takmx pa3gernos 3anoXkeH XUMUYECKUA SKCNEePUMEHT, TpaanLMOoHHas cuctema ndydeHns xumun. OCHOBHOW
dopmoit yuebHON AeATenbHOCTM ABMAETCH XMMUYECKUIA 9KCNEPUMEHT, MPOBOANMbIN B BuAe nabopaTopHbIX, MpakTuieckmx paboT u
OeMoHcTpaumii. [leMOHCTPaLMOHHBIN 3KCNEePUMEHT NPOBOAMTCSI B TOM Clly4ae, €Clivi OH OrnaceH ANsi BbINOMHEHNS yYaLUMMUCS UK
MetoLniics Npubop npeacTaBneH B eAMHCTBEHHOM 3K3eMNIIsipe.

[na nsy4yeHus npeameTta «XMMUA» Ha ITane OCHOBHOro o6uiero obpasoBaHua otBoauTces 140 yacoB: 8 knacc - 70 yacos; 9
knacc —70 yacoB. [laHHas obpasoBaTtenbHas nporpamma obecnevmBaeT yCBOEHME yHalMMUCS BaXXHENLLINX XMMUYECKMX 3aKOHOB,
TEOpUI 1 NOHATUI; POPMUPYET NpedcTaBleHne O PONv XUMUW B OKPYXKatoLLLEeM MUPE U XU3HW YenoBeka. [Mpu aToM oCHOBHOE
BHUMaHUWe yaensieTcs CYLLHOCTU

XUMUYECKUX peaKLWIVI nMmetToaam X oCcyLlecTBneHunA.

OfHUM 13 OCHOBHbIX MPVHLMMOB NMOCTPOEHUSI MPOrpaMmbl SIBMSIETCS NPUHLMN JOCTYMHOCTY . QKCNEPUMEHTANbHbBIE AaHHbIE,
Nony4YeHHble Y4aLMMIUCS NPU BbINMOTHEHUW KOTNIMYECTBEHHBIX OMbITOB, NMO3BOMSIOT YYaLUMMCS CaMOCTOATENbHO AenaTh BbIBOAbI,
BbISIBMNATb 32aKOHOMEPHOCTU. Moaxoapl, 3anoXeHHbIE B COAEPKaHWE NporpammMbl Kypca, co3falT He06XoAUMbIE YCIOoBUS Anst
CMCTEMHOrO YCBOEHWS y4alLMMMUCS OCHOB Hayku, Ans obecneyeHuns pa3BrBatoLLEro U BOCTMTLIBAIOLLErO BO3AENUCTBUS 0By4YeHUs Ha
JIMYHOCTb yyallerocs.



dopMupyemMble 3HaHUS AOMKHBI CTaTb OCHOBOW CUCTEMbI YOEXAEHWI LIKONbHUKA, LLeHTpanbHbIM SAPOM €ro Hay4yHoro
MWPOBO33PEHUS.

OnucaHune MaTepVIaJ'IbHO-TeXHI/ILIeCKOVI 6asbl LEeHTpa «Touka pocTar,
uncnonb3yemoro ons peanusauuuoﬁpasoBaTeanblx nporpamMm B paMKax npenogasaHnsa XumMmuun

Hudgppoeasi (komnbromepHasi) nabopamopusi (LJ1), nporpaMmMHo-annapaTHbI KOMIIEKC, 4AaTYMKOBAsi CUCTEMA — KOMMIEKT
y4ebHoro obopynoBaHus, BKIOYAOLWNA U3MEPUTENbHBIN GOk, MHTEpdENC KOTOPOro No3BonsieT obecneynBaTb CBA3b C
NepcoHarnbHbIM KOMMBIOTEPOM, M HAOOP AATYMKOB, PEMUCTPUPYHOLLUX 3HAYEHUSI Pa3NUYHbIX (PU3NYECKUX BENUYUH.

Hamyuk memnepamypbi namuHoebIli — NPOCTON Y HAAEXHBIN AATYMK, MTpefHa3HavYeH aAns U3MepeHus TemnepaTypbl B BOAHbIX
pacTBopax 1 B ra3oBbix cpefax. imeeT pasnuyHbii AnanasoH uamepenuii ot —40 go +180 C. TexHn4Yeckre xapakTepucTukm
Aaryvka ykasaHbl B UHCTPYKUUW Mo akcnnyaTtauun. Jamyuk memnepamypbsl mepMonapHbIl NpeaHasHayveH ans namepeHus
Temnepatyp Ao 900 -C. Micnonb3yeTcs Npu BbIMOMIHEHWN paboT, CBA3aHHbIX C USMEPEHUEM TemnepaTyp nraMeHu, NnaBneHns n
pa3noXeHUs BELLECTB.

Hamuuk onmuyveckoli nmomHocmu (Kosiopumemp) — npeaHasHa4YeH Ans U3MepeHust ONTUYECKOW NIIOTHOCTU OKpPaLLEeHHbIX
pacTBOpPOB. Vcnonb3yeTca npu naydeHun tem «PacTBopbl», «CKOPOCTb XMMUYECKUX peakuuiiy, onpeaeneHny KoHLEeHTpawumm
OKpaLleHHbIX NOHOB.

Hamuyuk pH npegHasHayeH ons namMepeHusl BoAOpoAHOro nokasatens (pH) BogHbIX pacTBOPOB B pa3fnMyHbIX UCCINEeA0BaHUsAX
0OBbEKTOB OKpYXKatoLLel cpeabl.

Hamyuk anekmponpoeodHocmu npeaHasHadeH Ans U3MepeHnst yaenbHON 3MeKTPONpPOBOAHOCTU KUAKOCTEN, B TOM Yucne u
BO[IHbIX PAcTBOPOB BeLLecTB. MpUMeHSIETCa NpU N3y4eHUU TEOPUM 3MEKTPONUTUHECKON ANCCOLIMALIMK, XapakTepUCTUK BOAHBLIX
pacTBopoB

TOUYKA \'pocm

\ Ham4uk xmopud-uoHo8 1Cnonb3yeTcs AN KONMYECTBEHHOTO ONpeAeneHnst CoaepXaHus MOHOB xnopa
B BOAHbIX pacTBOpax, NoyBe, NpoAykTax nutaHus. K aaTunky nofknovaeTcs MoHocenekTuBHbI anektpog (MCJ) (pabounii
3MeKTpon), NoTeHUMan KoToporo 3aBUCUT OT KOHLLEHTpaLuUM OnpeaensieMoro MoHa, B AHHOM Clly4ae OT KOHLeHTpauum aHmoHos Cl-
. NoteHuman UCO onpenensitoT OTHOCUTENBLHO 3NEKTPOAa CPaBHEHMS, Kak NpaBuo, xnopcepebpsiHoro.

Hdamy4uk Humpam-uoHoe npegHasHayYeH AN KONMYECTBEHHOMO onpeaeneHnss HUTPaToB B PasfnyHbIX obbekTax oKpyxatoLen
cpefbl: BOAe, OBOLLaXx, PpyKTax, KonbacHbIX U3genusx u T.4.

Mukpockon yugpoeoli npenHasHayeH 4ns u3ydeHust hopMbl KPUCTamNIOB M HabnoaeHUs 3a POCTOM KpUCTasnos.

Annapam 0nsi npoeedeHusi xXumudeckux peakyuli (AMXP) npegHazHayeH Ans nonyYyeHus U 4EMOHCTPALLMM CBOWCTB TOKCUYHbIX
napoB v ra3os . DTU BELLECTBa NonyyatoTcs B konbe-peakTope, U Npu HarpeeaHum (Mnn 6e3 HarpeeaHus) rasoobpasHble BeLLecTBa
NPOXOAAT Yepes NornoTUTENbHbIE EMKOCTM (Hacadkv) C pacTBOpaMu peareHToB, BCTYNatT C HUMMU B peakumio. N36bITok rasa
MOrmoLaeTcs KMAKUMMU 1 TBEPABIMU peareHTaMu, a Takke akTUBUPOBaHHLIM yriémM. Annapar Yalle BCEro UCMosb3yoT Ans
NoMy4YeHns U 4EMOHCTPALMU CBOICTB X1opa,

ceposogopoga. lMpu6op Onsi deMOHcMpayuu 3a8UcCUMOCMU CKOPOCMU XUMUYECKUX peakyuli om pas3siudHbIX ¢hakmopoe vc
MOMb3yT MPY U3YYeHUN TeMbI

«CKOPOCTb XMMMUYECKO peakLmm» 1 TENIOBOro addeKTa XMMMYeCKnx peakuuin. NMpubop AaéT BO3MOXHOCTb SKCNEpUMEHTabHO
1ccnefoBath BMSIHUE Ha CKOPOCTb XUMUYECKUX PeaKLMid Ceayowmx akTopoB: NPMPOoAbI pearvpyioLmnx BELLECTB, KOHLeHTpauum
pearmpyloLLyxX BELeCTs, NMoLaan rpaHnLbl pasaena as B reTeporeHHbIX cucTeMax (MoBepXHOCTM COMPUKOCHOBEHUSI MEXAaY
pearmpyloLMm1 BelLecTBamu), TeMnepaTypbl, Katanusaropa, uHruéuTopa.

Munemka-doszamop — npvcrnocobrieHune, ncrnonbayemoe B Nabopatopum Ans OTMEPUBAaHMS OnpeaenéHHOro o6bEMa KuMaKOCTH.
MuneTKu BbINYCKaOTCS NEPEMEHHOro 1 MOCTOSAHHOrO 06bEMa. B koMmnnekTbl 06opyAoBaHMS AN MEAULIMHCKUX KNacCcoB BXOAAT
yOo6HbIe NUNeTKKU- 403aTopbl OQHOKaHamMbHbIE, MO3BOMSAOLLME HACTPOUTL HEOBXOANMBIN 06BEM OTEMPaEMOil KUAKOCTM B TPEX
pasfMyHbIX AManasoHax.

BaHs koM6uHUpogaHHasl NpegHa3HaveHa Ansi HarpeBa CTEKMNsHHbIX U hapdopoBbIX COCYAOB, Koraa TpebyeTcs co3aaTb BOKPYr
HarpeBaemMoro cocyaa paBHOMEPHOE TeMrepaTypHOe nose, u3bexaTtb UCNOoNb30BaHUsI OTKPLITOro NiaMeHun U packarnéHHowm
anekTpuyeckol cnmpanu. Kopnyc kom6ruHMpoBaHHoW 6aHu caenaH 13 antoMuHmus. XKugkocTHast 4acTb KOMOBUHUpOBaHHOM BaHK
3aKpbIBaETCs KOMbLL @MW pasnnyHoro avamerpa.

Mpu6op Ons nony4yeHus 2a3oe UCMonb3yeTcs AN NonyYyeHnst HeBorbLUMX KONUYeCTB ra3oB: BoAopoaa, kucrnopoaa (13
nepokcuaa Bogopoaa), Yrinekucnoro rasa.

Pabouas nporpamma no xumumn gns 8—9 knaccos
€ ucnonb3oBaHuem o6opynoBaHus LeHTpa «Touka pocTa»

Ha 6ase ueHTpa «Toyka pocTa» obecrneumBaeTcsi peanusauusi obpasoBaTenbHbIX NPOrpaMM eCTECTBEHHO-HaYy4YHOM U
TEXHOIOMMYEeCKoW HanpaBeHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM C TpeboBaHUSIMM 3akoHoA4aTenbCcTBa B chepe obpasoBaHus
1 ¢ yuéTom pekoMmeHgaumn deagepanbHOro oneparopa ydebHoro npegmera « Xumumsy».

O6pasoBaTenbHasi nporpaMmma no3BossieT MHTErpupoBaTh peanusyemMble Noaxoabl, CTPYKTYPY M COAepXaHue Npu opraHnsaumnm
oby4yeHna xummnm B 8—9 knaccax, BbICTPOEHHOM Ha 6a3e nboro u3 4ocTynHbIX y4ebHo-MeToanyeckmx komnnekcos (YMK).

Mcnonb3oBaHue obopyagoBaHus «Touka pocTta» npu peanusauuu gaHHon Ol no3BonseT co3gaTtb yCnoBus:
-ANS pacLUMPEHNs COAEPXKaHUs! LUKOMbHOrO XMMUYECKOro o6pa3oBaHus;

-ANs NOBbILEHWS NO3HaBaTENbHON aKTUBHOCTU 00Y4aloLLMXCa B €CTECTBEHHOHay4YHon obnacTu;



TOUKA \‘POCTA
\ -ANsA pasBUTMSA NIMYHOCTM pebEHKa B npoLiecce oby4eHns XMmum, ero cnocobHocTew, opMmnpoBaHus un
YAOBNETBOPEHMS COLManbHO 3HAa4YMMbIX MHTEPECOB 1 NoTpebHocTel;

-ana paGOTbI Cc OﬂapéHHblMVl LWKONbHUKaMU, opraHn3aunm Ux passutna B pasiinyHbiX obnacTax oGpaaoBaTeanom, TBOpl‘IeCKOIZ
[EeATENbHOCTN.

HOprI OLIeHOK 3a BCe BUAbl NPOBEPOYHbIX paﬁoT

«5» — ypoBeHb BbINOSHEHUst Tpe6OBaHUIA 3HAYUTENBHO BhILLE YOBNETBOPUTENBHOIO: OTCYTCTBME OLUMOOK, KaK Mo TeKyLiemy, TaK v
no npepplaywemy yuebHomy matepuany; He 6onee ogHOro HeoYéETa.

«4» — ypoBeHb BbINONHeHUs TpeboBaHWi Bbille yA0BNETBOPUTENBHOMO: Hanmune 2—3 own6ok nnm 4—6 HeJO4ETOB NO TEKyLLEMY
y4yebHomy maTtepuarny; He Gonee 2 oGOk UnNn 4 HEAO4YETOB NO NPOMAEHHOMY MaTepuany; UCMoNb30BaHNe HepaLMoHarbHbIX
npremoB peLleHmns y4ebHomn 3ajaum.

«3» — [0CTaTOYHbI MUHVManbHbIA YPOBEHb BbINOMHEHNS TpebGoBaHUiA, NpeabABIAeMbIX K KOHKpeTHOW paboTe: He 6onee 4—6
owmnbok unm 10 HegoYETOB NO TekyLeMy y4ebHoMy MaTepuany; He 6onee 3—5 owmnbok nnu He 6onee 8 He[OYETOB MO
npovigeHHomy yuebHomy maTtepuany.

«2» — ypOoBeHb BbINONHeHUs TpeboBaHWi HXe yA0BNETBOPUTENLHOrO: Hanmune 6onee 6 ownGok unu 10 HeLoOYETOB NO
Tekylemy maTtepuany; 6onee 5 ownbok nnv 6onee 8 HeLoOYETOB MO NPOAEHHOMY MaTepuany.

MITAHNPYEMbIE PE3YIIbTATbl OCBOEHUA
YYEBHOIO NPEOAMETA «XUMWUSA» B OCHOBHOM LUKOJE

MN3ydeHne XMMUM B OCHOBHOM LLIKOMNE HanpasreHo Ha AOCTUXE HUE 0BYYaloLLIMMUCS NINYHOCTHBIX, MeTanpeaAMETHBLIX U NPpeaMeT HbIX
pe3yrnbTaToB OCBOEHUsi y4e6HOro npeamera .

JInyHOCTHBIE pe3ynbTaThbl

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUA NporpamMmmMbl OCHOBHOIO obuero o6pasoBaH|/|;| AocTurarTca B Xo4e 06yquI/IF| XUMnun B
eAnHCTBe yqe6H0|7| 1 BOCNUTaTENbHOW AeATEeNbHOCTN OpFaHI/I3aL|,I/II/I B COOTBETCTBUM C TPaAULUNOHHbIMUN pOCCI/II;ICKI/IMI/I
COLMOKYNbTYPHbIMU N YXOBHOHPAaBCTBEHHbIMU LLEHHOCTAMMU, NPUHATBIMU B obLecTBe npasunamu n HopMamu noeeneHud, n
CI'IOCO6CTByIOT npoueccam camono3HaHud, camopassnTua 1 coumannsaunm 06yqa|ou.w|xcs:| .

JIn4yHOCTHBIE pesynbTaThl OTpaxaT CHOPMUPOBAHHOCTL, B TOM YUCHIE B YacTu:
lMampuomu4ecko20 eocrnumaHusi

1. LEHHOCTHOrO OTHOLUEHUS K OTEYECTBEHHOMY KyNbTYPHOMY, MCTOPUYECKOMY U Hay4YHOMY Hacreamto, MOHUMaHUs
3HAYEHWSI XM MUYECKOWM HayKuW B KM3HU COBPEMEHHOro 06LLecTBa, CNOCOBHOCTU BRageTb AOCTOBEPHOM MHDOpMaLIMet o
nepenoBbIX OCTUXKEHUSAX U OTKPBITUSIX MUPOBOW 1 OTEYECTBEHHON XMMWUM, 3aMHTEPECOBAHHO CTU B Hay4YHbIX 3HAHUAX 06
yCTpOWiCTBE MMpa 1 06LLECTBa;

Fpa»{dchnoeo eocnumaHus

1. npeAcTaBneHns 0 coumanbHbIX HOPMax 1 NpaBunax MEXIMYHOCTHBIX OTHOLLEHWU B KONMEKTUBE, TOTOBHOCTYU K
pa3H006pa3H017| COBMECTHOW AeATEeNbHOCTM NPU BbIMONHEHUN y‘-leﬁHbIX, no3HaBaTenbHbIX 3a4a4, BbINOJIHEHUN
XUMUYECKMX IKCNEePUMEHTOB, CO34aHNn yLle6HbIX NPOEKTOoB, CTpemMIieHna K B3auMONOHUMaHuo 1 B3aMMOonomMmoLum B
npouecce 3Ton yqe6H0171 [esaTenbHOCTU; FOTOBHOCTU OLeHMBaTbL CBOE NOBEAEHME U NOCTYMKN CBOMX TOBapULLEN C
No3nUnKM HPaBCTBEHHbIX U NPaBOBbIX HOPM C yLléTOM OCO3HaHWsA NOCNeacTBUiA NOCTYNKOB;

LenHocmu Hay4HO20 No3HaHus

1.  MMPOBO33pPEHYECKMX NPEACTaBIIEHNIA O BELLECTBE Y XMMUYECKON peakummn, COOTBETCTBYIOLLMX COBPEMEHHOMY YPOBHIO
pa3Bu TUS HayKW Y COCTaBNSAIOLLMX OCHOBY A5 MOHUMAaHWS CYLLHOCTU Hay4YHOW KapTUHbI MUPa; NpeacTaBneHunii 06
OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUS NPUPOALI, B3aMMOCBSA3SIX YEnoBeka ¢ NPUPOAHON CPeaon, O Ponu XMnn B
NO3HaHWM 3TUX 3aKOHOMEPHOCTEN;

2. no3HaBaTefbHbIX MOTUBOB, HaNpPaBMEeHHbIX Ha MOSy4eHNe HOBbIX 3HaHWUI N0 XMMUM, HEOBXOAUMbIX AN 06bACHEHUS
HabnogaemblX NPOLLECCOB U ABMEHWN;

3. no3HaBaTenbHOM U MHPOPMALMOHHOW KYNbTYpbl, B TOM YMCIie HAaBbIKOB CaMOCTOSATENBHON paboTbl C y4ebHbIMU
TeKCTamu, CNpaBOYHON NUTEPATYPON, [OCTYNHLIMU TEXHUYECKUMU CPEACTBAaMU UHDOPMALLMOHHBLIX TEXHOSOTUI;

4. vHTepeca k 0by4eHUo N No3HaHuo, No603HaTENbLHOCTU, FOTOBHOCTU U CNIOCOBHOCTU K cCamoobpa3oBaHuio,
nccnenoBaTenbCKon AesTENbHOCTM, K OCO3HAHHOMY BbIGOpY HanpaBneHHOCTU U YPOBHsI 06y4YeHUst B fanbHENLLIEM;

®dopmupoeaHusi Kynbmypbl 300p08bs

1. 0CO3HaHWs LEHHOCTU XWU3HW, OTBETCTBEHHOIO OTHOLLEHWS! K CBOEMY 300POBbLI0, YCTAHOBKU Ha 30POBbI 06pas Ku3Hu,
0CO3HaHWs NOCMNEeACTBUI U HENPUSATUSI BPEAHbIX NPUBbLIYEK (YNOTpebneHust ankorossi, HApKOTUKOB, KypeHust),
HeobxogumocTun cobntogeHns npasun 6e3onacHOCT NpK 06paLLEHUN C XMMUYECKMU BELLLECTBaMU B ObITY U peanbHON
KUSHU;

Tpydoeozo eocnumaHusi

1. KOMMYHUKaTMBHOW KOMMETEHTHOCTU B OOLLECTBEHHO None3Hom, yuebHonccnenoBaTenbCKon, TBOPHECKON N ApYrux Bugax
[enaTenbHOCTH; MHTepeca K NPakTUYeckoMy U3y4eHuo Npodpeccuii u Tpyaa pasnuyHoro poaa, B TOM Y1cne Ha ocHoBe
NpYMEHeHVst TpeaMEeTHbIX 3HaHWUI NO XMMWKW, OCO3HAHHOTO BblGOpa MHAMBUAYANbHOWM TPAeKTOPUK MPOAOIKEHUS
06pa3oBaHns C y4ETOM JIMYHOCTHBIX MHTEPECOB M CMOCOBHOCTM K XMMUK, 0BLLEeCTBEHHBIX UHTEPECOB M NOTpebHOCTEN;

Jkosio2uyeckozo0 eocnumaHus



1.  3KOMOrMyecku Lernecoobpa3HOro OTHOLLEHUS K MPUPOAE KaK MCTOYHUKY XM3HM Ha 3eMIle, OCHOBE €€ CyLLeCTBOBaHMS,
NMOHVMaHUS LIEHHOCTM 30POBOro 1 GesonacHoro obpasa W3HU, OTBETCTBEHHOrO OTHOLLEHNS K COGCTBEHHOMY
HU3NYECKOMY U MCUXUHECKOMY 3[10POBbIO, OCO3HAHWS LIEHHOCTU COBNoaeHNs nNpaBun 6e3onacHoro NoBeaeHNs npu
paboTe ¢ BelecTBamMu, a TAKKe B CUTYaLUsIX, YTPOXKaIOLLUX 300POBbI0 U XKU3HW NoaEN;

2. cnocobHocTH NPUMEHATb 3HaHUA, Nnony4YaemMble Npu N3y4eHnn Xmmun, ana peleHna 3agad, CBa3aHHbIX C Opr)KaIOLLl,eVI
anponHon cpen0|7|, NOBbILLIEHNA YPOBHA 3KOMOrnYecKom KynbTypbl,0CO3HAHUA rnobanbHoro XapakTtepa 3KOJorm4eckmnx
I'Ip06J'IeM n nyTe|7| nx peweHma nocpeacTtsoMm MeTogoB XMMUNK,

3. JKOJIOrn4yeCckKoro MbiluneHud, ymeHna pykoBoacTtBoBaTbCA UM B nosHaBaTenbHOW, KOMMyHVIKaTVIBHOVI 1 coumnansHon
NpaKkTuke.

MeTanpeameTHble pe3ynbTarhbl

B coctaBe MmeTanpeaMeTHbIX pe3ynbTaToB BbiAENSAT 3HaUYMMble Ans (hoOpMUPOBaHNUS MUPOBO33PEHNS obLLeHayYHble NMOHATUS
(3aKOH, Teopusi, NPUHLMM, rMnoTe3a, akT, cucTema, NPOLLECC, SKCMIEPUMEHT U [p.), KOTOPbIE UCMOSb3YTCA B €CTECTBEHHO-
Hay4HbIX y4ebHbIX NpeaMeTax 1 No3BOSAT Ha OCHOBE 3HAHWUI U3 3TUX NPpeaAMEeToB (hopMUPOBaThL NpeAcTaBlieHne O LiefloCTHON
Hay4yHOW kapTMHe MUpa, U YHUBepcarbHble yyebHble AeCTBUS (N03HaBaTeNbHble, KOMMYHUKATUBHBIE, PErYyNATUBHbIE), KOTOPbIE
obecneunBatoT popMMpoBaHNE FOTOBHOCTM K CAMOCTOSITENIbHOMY MNaHUPOBAHMIO U OCYLLLECTBMNEHNIO y4eBHON AeATenbHOCTY.

MeTanpenmeTHble pe3ynbTaTtbl OCBOEHUA 06paaoBaTean0|7| nporpamMmbl N0 XUMUN OTPaXatoT oBnadeHune yHnsepcanbHbIMU
nosHaBaTernbHbIMY AENCTBUSIMU, B TOM YuChe:

Ba3oebiMu no2u4eckumu delicmeussmu

1. YMeHneM ncnonb3oBaTtb I'IpI/IéMbI NOrM4ecKoro MbllieHna npu oCBoeHnn 3HaHUN: packpbiBaTb CMbICJT XMUMUYECKUX
NOHATUN (Bblﬂel‘lﬂTb NX XapakTepHble NpU3Haku, ycTtaHaBiMBaTb B3aMMOCBA3b C ApYyrumun I'IOHHTVIHMVI), Mcnonb3oBaTb
NOHATUS AN OObACHEHWS OTAENbHbIX (baKTOB 1 ABMNEeHUN; Bbl6l/|paTb OCHOBaHuA N Kputepun ana KJ'IaCCVICbI/IKaLlIAM
XUMUYECKUX BeLeCTB N XMUMUYECKUX peaKLlVIVI; yCTaHaBnuBaTb NPUYNHHOCEACTBEHHbIE CBA3UN MeXay obbekTamu
Nn3yvyeHuna; CTpouTb NNorM4eckne paccyxgeHua (VIH,D.yKTVIBHbIe, AeNYKTUBHbIE, NO aHaJ‘lOFI/II/I); Aenartb BblBOAbI N
3aKn4YeHnsd;

2. yMeHVeM NpUMeHsITb B NPOLIecCe NO3HaHNA CUMBONMYECKMe (3HAKOBbIE) MOAENW, UCMOSb3YEMbIE B XUMUK,
npeobpa3oBbiBaTh LUNPOKO NPUMEHSIEMbIE B XMMWUU MOAENbHbIE NPeACTaBNEeHUs — XUMUYECKMI 3HaK (CUMBON
3nemMeHTa), XuMumyeckasi popMyna 1 ypaBHeHe XMMUYECKOW peakLum — Npu pelleHnn yyebHono3HaBaTenbHbIX 3aaay; ¢
YYETOM 3TUX MOLENbHbLIX NPEACTABNEHNN BbISIBNATL U XapakTepu3oBaThb CYLLECTBEHHbIE MPU3HAKU U3yHaeMblX OGHEKTOB
— XMMUYECKUX BELLECTB U XMMUYECKUX PeakLmii;

BaszoebiMu ucciiedogeamenbckumMu delicmeusiMu

1. yMeHneM nUcnosib3oBaTtb NOCTaBf1€HHbIE BOMPOCHI B KA4€CTBE MHCTPYMEHTa NO3HaHUA, a TakXe B Ka4eCTBe OCHOBbI ANnA
opMMpPOoBaHUS TMMOTE3bI MO NPOBEPKE NPaBUIbHOCTY BblCKa3biBaeMbIX CYXXOEHUN;

2. npmo6peTeHme onbiTa No NNnaHWpoBaHWIO, opraHnusaunmn n NposeaeHno YHeEHUHECKNX BKCNEPUMEHTOB: YMEHUe
HabnoaaTtb 3a X0 A0M npouecca, CaMoCTOATENbHO NPOrHO3NPOBaTL ero pesynbTar, (opMynMpoBaTh 0606LeHns n
BbIBOAbI NO pesyrnbTaraMm NpoBeAEHHOro onbITa, UCCreoBaHus, COCTaBNATbL OTYET O NpoAenaHHon pa60Te;

Pa6bomoli ¢ uHghopmayuel

1. ymeHueM BbIBUpaTb, aHANU3NPOBaTb U MHTEPNPETUPOBATL MH POPMaLMIO Pa3NIMYHLIX BUAOB U (hOpM NpeacTaBneHus,
nony4aemyto U3 pasHbiX UCTOYHUKOB (Hay4HOMOMynsipHas nuTepaTypa XMMUYECKoro COAepKaHusi, CripaBoYHble nocobus,
pecypchl MHTepHeTa);

2. yMeHneMm NpuMeHATb pasnnyHblie MeToabl 1 3anpocCbl NPU MO UCKEe U 0T60pe WHopMaLumn 1 COOTBETCTBYIOLLMX AAHHbIX,
HeobxoanMbIX ANS BbINOSHEHNS yLIGGHbIX 1 No3HaBaTenbHbIX 3a4a4 onpeaenéHHoro Tuna; an06peTeHMe onbiTa B
obnacTu ucnonb3oBaHusi MHOPMaLNOHHOKOMMYHUKATUBHBIX TEXHOMOMMI, OBRageHne KyrnbTypOon akTUBHOIO
MCNonb3oBaHUA pasfinvyHblX NOUCKOBbIX CUCTEM;

3. yMeHWeM MCronb3oBaTb M aHaNM3MpoBaTh B npoLecce y4eGHOM U UCCrnenoBaTerbCkon AeATeNbHOCTM MHopMaLUIo O
BMUAHUM NPOMbILLNEHHOCTH, CEMIbCKOro XO351MCTBA M TPaAHCMOPTa Ha COCTOsSIHUE OKPYXKatoLLEeN NPUPOAHOIA cpesb;

YHueepcaanblMU KOMMYHUKamueHbIMU delicmeusimu

1. ymeHuem 3agaBaTb BOMpoOChl (B XoA4e Avarnora w/unm gUCKyccum) No CyLLecTBY 06GCyXaaemMon TeMbl, (DOpMynMpoBaTh
CBOM NPEANOXEHUS1 OTHOCUTENBbHO BbIMOHEHWS NPEANOXEHHOW 3aga4qu;

2. npvoGpeTeHune onbiTa Npe3eHTaunm pesynbTaToB BbINOMHEHNS XMMUYECKOrO 3KCNepuMeHTa (nabopaTopHOro onbITa,
nabopaTopHoii paboTbl MO UCCMeAOoBaHWI0 CBOMCTB BELLECTB, y4eGHOro npoekTa);

3.  3aMHTEepecoBaHHOCTb B COBMECTHOM CO CBEPCTHUKaMM NO3HaBaTENbHON M UCCNeaoBaTeNbCKo AesTeNbHOCTU Npu
peLueHnn Bo3HUKaloLWnx npobnem Ha ocHoBe y4éTa OOLUMX MHTEPECOB U CornacoBaHus No3nunin (obecyxaeHus, obmeH
MHEHVSIMU, «MO3rOBbIE LUTYPMbI» U Ap.);

YHueepcanbHbIMU pe2ynsimueHbIiMu delicmeusimu

1. yMeHMeM caMOoCTOSITENbHO ONpeaensTb Lenu 4eaTenbHOCTH, NaHNpoBaTh, OCYLLECTBSITh, KOHTPONMPOBATbL U NpU
HeobXoANMOCTN KOPPEKTMPOBaTL CBOIO AeSATEeNbHOCTb, BblbupaTth Hanbonee adhdekTUBHbIE CNOCODbI peLleHns y4ebHbIX
1 No3HaBaTenbHbIX 3aA4a4, KOPPEKTUPOBaTb NPEANOXKEHHbI anropuTM AEeWCTBUI NPU BbINONIHEHUW 3a4aHN C Y4ETOM
Nony4YyeHusi HOBbIX 3HaHWIN 06 M3y4aeMbix OObEKTax — BELLECTBAX U peakuusx;

2. YMeHneM ncnonb3oBaTtb U aHaNM3nUpoBaTb KOHTEKCTbI, Npeanaraembole B yCrosun 3agaHuin.

MpenmeTHble pesynbTarTbl

B coctaBe npegmeTHbIX pe3ynbTaToB N0 OCBOEHMIO 00A3aTeNbHOro COAepKaHNs, yCTaHOBIEHHOrO AaHHOW NpUMepHOn paboyen
NporpamMmoN, BbIAENSIIOT: OCBOEHHbIE 00Y4aloLWMMNCS HayYHblE 3HaHWS, YMEHUS U CNocoObl AeNCTBUIA, cneumduyeckne ons
npeamet Hol obnacTu « XuMus», BUAbl AEATENbHOCTM MO MOYyYEHWI0 HOBOTO 3HAHWSI, ero MHTeprnpeTaummn, npeobpasoBaHuio 1
NPYMEHEHWIO B Pa3nUYHbIX Y4eBHbIX U HOBbIX CUTYaLIUSIX.



MpeameTHble pe3ynbTaTbl NPeAcTaBneHbl No rogam o6y4eHust U oTpaxarT CPOPMUPOBAHHOCTL Y 0ByYalOLUXCS CREAYLLMX

YMEHMWIA:

8 KNNACC
1.

10.

11.

9 KINACC
1

packpbi8ampb CMbICTT OCHOBHbLIX XUMUYECKUX NOHATUIA: aTOM, MOJIeKyna, XMMUYECKUI 3NIEMEHT, MPOCTOE BELLECTBO,
CINOXHOE BELLECTBO, CMECh, BANIEHTHOCTb, OTHOCUTENbHAs aTOMHasi U MOTEKyTsipHasi Macca, KONMYecTBO BELLECTBA,
MOIb, MONSIpHAas Macca, MaccoBasi 4ONsS XMMUYECKOro 3reMeHTa, MOJAPHbIN 06bEM, OKCUZ, KUCIOTa, OCHOBaHWeE, COoflb,
3NEeKTPOOTPULATENbHOCTb, CTENEHb OKUCIEHUS, XMMUYECKas peakLmsl, TENMOBOW 3(h(EKT peakumm, knaccudukaums
peakuuii, XMMUu4Yeckas CBsidb, pacTBOp, MaccoBasi [oJ1s BELLECTBA B PacTBOPE;

unnrcmpuposamse B3aUMOCBA3b OCHOBHbIX XUMUYECKUX NMOHATUN (CM .n. 1) N NPUMEHATb 3TN NMOHATUA NpU oNUcaHun
BellecTB N Ux I'IpeBpaLLl,eHVIVI;

ucrnosib3osamb XUMUYECKYHD CUMBOIUKY A COCTaBneHunA d:)OpMyJ'I Beulects U ypaBHeHI/II;I XUMUYECKUX peaKuvu?l;

onpedenﬂmb BaNneHTHOCTb atTOMOB 3JIEMEHTOB B 6VIHaprIX coeiuHeHUAX; CTeneHb OKUCNeHNAa aNeMeHToB B 6VIHaprIX
CcCoeANHEeHUAX; NPpUHaANeXHOCTb BeWeCTB K onpe,qenéHHomy Knaccy CcoefiHEeHU Nno cpopmynaM; BMA XMMUYECKOW CBA3N
(KOBaJ'IeHTHaFl n I/IOHHaﬂ) B HEOpPraH4eCcKnx coeuHeHuaXx;

packpbieamb cMbIc/1 epuoanyeckoro 3akoHa [l. V. MeHaeneeBa: AeMOHCTpUpOBaTh MOHUMaHUe NePUoOANYECKO
3aBUCKMOCTM CBOMCTB XUMUYECKUX SNIEMEHTOB OT UX MOSIOXKEHUS B NEPUOANYECKON CUCTEME; 3aKOHOB COXPAHEHWS
Macchl BELLECTB, NOCTOSIHCTBA COCTaBa, aTOMHOMONEKYNSIPHOTO y4YeHusi, 3akoHa ABOrafipo; onuckieams U
xapakmepusogamb TabnuyHyto opMy Neprmoanyeckon CUCTEMbI XMMUYECKUX ANIEMEHTOB: pasnunyaTh NMOHATUS «rhaBHas
nogrpynna (Arpynna)» n «no6oyHasa noarpynna (brpynna)», Manblie 1 6onblunMe nepuoabl; COOMHOCUMb 0603HaYeHus,
KOTOpble MetoTca B Tabnuue «lMNepuoaunyeckasi cuctema xvmuyeckux anemenHToB [. M. MeHaeneesa» ¢ YicnoBbiMu
XapaKkTepucTkaMmu CTPOEHNSI aTOMOB XMMUYECKMX 3TIEMEHTOB (COCTaB U 3apaa siapa, obLiee YUCHOo SNEKTPOHOB U
pacnpegerieHne Ux no a1eKTPOHHbLIM Crosim);

Kraccuguyuposams XMMUYECKUE 3MEMEHTbI; HeopraHMYeckne BELLEeCTBa; XMMUYECKUE peakuum (Mo Ymcny u coctasy
y4acTBYIOLLMX B peakumn BELLECTB, MO TENNOBOMY 3dhdeKTy);

Xapakmepu3oeams (onucbieams) obLLiMe XMMUYECKME CBOMCTBA BELLECTB PasnnYHbIX KNaccos, NOATBEPXKAAsA onucaHue
npuMe pamun MOJIEKYNAPHbIX YpaBHEHWUI COOTBETCTBYIOLLMX XUMUYECKUX PeaKLuii;

fpocHo3uposamb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOrO COCTaBa; BO3MOXHOCTH npoTeKkaHunaA
XUMUYECKUX npe BpaLLI,eHI/II7I B pasnnyHbIX yCNnoBUAX;

8bI4UCIIAMb OTHOCUTESTIbHYIO MONEKYNAPHY0 U MONAPHY0 MacCbl BELECTB; MacCOBYHO A0S0 XMMUYECKOro afieMeHTa no
opmyrne CoefMHEHUs; MacCOBYIO [OMI0 BELLLECTBA B PAcTBOPE; MPOBO AUTb PacyéTbl N0 YPaBHEHMIO XUMUYECKON
peakuyuu;

MPUMEHSIMb OCHOBHbIE OMNepaLn MbICTIMTENBHON AEATENBHOCTA — aHanu3 v CUHTE3, cpaBHeHue, 06obLyeHue,
cucTematusauuio, knaccudukaumio, BbISBIIEHNE NMPUUMHHOCHEACTBEHHBIX CBA3EN — AN U3YYeHWsi CBOVCTB BELLECTB U
XMMUYECKUX peakLyii; eCTECTBEHHOHaYYHble METObI MO3HaHUA — HabMoAeHVe, U3MEPEHWE, MOLENMPOBaHue,
3KCNEPUMEHT (pearnbHbIi U MbICTIEHHBII);

crnedosameb npasunam nonb30BaHUs XMMUYECKON nocyuoﬁ n na6opaTopr|M o6opy.qosaHmeM, a TakxXe npasunam
06paLIJ,eHVIF| C BellecTtBaMmn B COOTBETCTBUN C MHCTPYKUUNAMMN MO BbINONHEHUNIO na6opaTopr|x XUMUYECKMX ONbITOB NO
nonyvyeHunio n C06MpaHM|0 Fa3006pa3HbIX BellecTs (Bonopo,ua n chnopop,a), NpUroToBeHNo pacTeBopPoOB C
onpeaenéHHon MaccoBOoW Aornen pacTBOPEHHOMO BELLECTBA; NIaHMPOBaTb U MPOBOANUTE XMMUYECKMNE IKCMEPUMEHTLI N0
pacno3HaBaHWO PacTBOPOB LLENOYEN U KUCIOT C NOMOLLbIO MHANKaTOPOB (J'IaKMYC, deHondTanenH, MeTunopaHx un ,qp.).

packpbigampe CMbICST OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUI SNIEMEHT, aTOM, MOMEKyna, NOH, KaTUOH, aHWOH,
NPOCTOE BELLECTBO, CIOXHOE BELLEeCTBO, BarlEHTHOCTb, 3NEKTPOOTPULATENbHOCTb, CTEMNEHb OKUCIEHUS, XMMUYeckas
peakuusi, XMMmyeckas CBa3b, TEMNSoBoM 3dEKT peakLmmn, Morb, MOSSIPHbLIA 06BEM, pacTBOpP; ANEKTPONUTDI,
HEaneKTPONUTbI, 3MIEKTPONUTMYECKas ANccoumaums, peakLum MoHHoro obmeHa, obpaTnMble M HeobpaTUMble peakuuu,
OKUCIMTENIbHOBOCCTAaHOBUTESbHbIE PeaKLMK, OKUCIUTENb, BOCCTAHOBUTESb, OKUCIIEHME N BOCCTaHOBNEHME,
annoTponusi, amoTEPHOCTb, XUMUYECKasi CBA3b (KOBareHTHasl, MOHHasi, MeTannuyeckas), Kpuctannuyeckas pelértka,
KOpPO3Msi MeTansnoB, Cnnasbl; CKOPOCTb XMMUYECKOW peakumm, npeaensHo gonyctumas koH ueHTpaums (MAK);

uIIoCmMpuUpo8ams B3aUMOCBA3b OCHOBHBLIX XUMUYECKUX MOHATWIA (CM. N.1) M NPUMEHSATEL 3TU MOHATUS NPW ONUCaHUM
BELLECTB W X NpeBpaLLeHu;

ucriofib3o8ame XUMUYECKYH0 CUMBOSUKY ON1A COCTaBieHnsA d)opmyn BellecTB U ypaBHeHVIVI XUMNYECKNX peaKLlVIVI;

onpedesisimb BaneHTHOCTb U CTeNeHb OKUCIEHUS XUMUYECKUX SIEMEHTOB B COEAMHEHUSIX Pa3fIMYHOrO COCTaBa;
NPUHaANEXHOCTb BELLECTB K onpeaenéHHOMY Krnaccy coequHeHun no hopmynam; Bua XMMM4ecKkon cBa3n (KoBaneHTHas,
WNOHHasi, MeTannuyeckas) B HeOpraHNM4eckux CoeAnHEHNsIX; 3apsif MoHa No XuMu4eckon popmyrne; xapakTep cpefbl B
BOAHbIX pacTBOpax HEOPraHNYECKUX COEANHEHWNIA, TUN KPUCTaNIMYECKON PeLLETKN KOHKPETHOrO BELLECTBA;

packpbleameb CMbIC/T Nepunogmndeckoro 3akoHa 1. . MeHgeneesa v 4eMOHCTpUpoBaTb ero

NOHUMaHWe: orucki8ame U Xxapakmepu3osams TabnuyHyo opMy nepmoanyeckon CUCTEMbl XMMUYECKUX 3NIEMEHTOB:
pasnuyaTh NOHATUS «rnaBHasa nogrpynna (Arpynna)» n «noboyHas nogrpynna (bpynna)», mansie n 6onblume

nepuoabl; COOmMHocuMmMbs 0603HaYEHNsl, KOTOPbIE UMEIOTCSA B Mepuoanyeckon Tabnuue, ¢ YUCNoBLIMU XapakTepucTukamm
CTPOEHMsI aTOMOB XMMWYECKUX SNEMEHTOB (COCTaB M 3apsia aapa, obLuee YMCIo NeKTPOHOB U pacnpeneneHme ux no
ANEKTPOHHBIM CMOSM); 06BACHAMb 06LLME 3aKOHOMEPHOCTM B M3MEHEHWN CBONCTB 3N1EMEHTOB U UX COEAVHEHMI B
npegenax manbix NEPUOAOB M IMaBHbIX NOArPYNN C y4ETOM CTPOEHUS X aTOMOB;

Kraccuguyuposams XMMUYECKNE 3MeMeHTbI; HeopraHMyeckne BeLLecTBa; XMMUYEecKke peakuum (Mo Yncny n coctaBy
y4acTBYIOLLMX B peakumu BELLECTB, MO TENNOBOMY 3MEKTY, MO M3MEHEHWIO CTEMEHEN OKUCTEHUS XUMNYECKMX
3N1EMEHTOB);



7. xapakmepu3ogamsb (OﬂquIGamb) obLMe XMMnYeckue CBOMCTBA BELLECTB Pa3nnYHbIX KNnaccoB, noaTeepXxaasd onucaHune
npuMe paMmu MOnekynapHbiX U NOHHbIX ypaBHeHI/IIZ COOTBETCTBYHLWUNX XUMUYECKNX peaKuMﬁ;

8. cocmasersisimb ypaBHEHUA 3J'IeKTp0ﬂI/ITI/I‘-IeCKOl7I anccoumaunm KACNoT, LWEenoYven 1 conew; nornHble u COKan.léHHble
YpaBHEHUA peaKLu/u7| MOHHOro 0bMeHa; YpaBHEHUA peaKuvu?l, noareepXxgarnLmx cyuectsoBaHne reHeTU4YecKow CBS3n
Mexay BelecTsamMmn pasnnydHbiX KnaccoB;

9.  packpbigamb CYLHOCTb OKUCITUTENbHOBOCCTAHOBUTENbBHBIX PEaKL Ml MOCPEACTBOM COCTaBMNEHUsI 3NEKTPOHHOro 6anaHca
3TUX peakuui;

10. npoeHo3Upos8amb CBOWCTBA BELLECTB B 3aBUCUMOCTH OT UX CTPOEHMS; BO3MOXHOCTW NPOTEKaHWUSA XUMUYECKUX
npeBpaLLeHUin B pasnnyHbIX YCIOBUSX;

11. 8bMNUCSMbL OTHOCUTENBHYIO MOMNEKYNSPHYIO U MOMSIPHYIO Macchl BELLECTB; MacCOBYHO [0S0 XMMUYECKOrO 3fIeMeHTa no
hop Myne coeavHeHUs; MacCoBYIO [0S0 BELLECTBA B PaCTBOPE; NPOBOAUTL pacyéTbl N0 YpaBHEHUIO XMMUYECKON
peakuuu;

12. cnedosams NpaBunam nornb30BaHUS XMMUYECKON NOCYA0M U nabopaTopHbIM 060pyAOBaHMEM, a TakKe NpaBunam
obpalleHus ¢ BELECTBaMU B COOTBETCTBUM C MHCTPYKLUAMMU MO BbINOMHEHWIO NabopaTopHbIX XMMUYECKMX OMbITOB MO
Mony4YeHuo U cobrpaHuto razoo6pasHbIX BELLECTB (aMMMaka U yriekucnoro rasa);

13. posodumb peakuum, NOATBEPXKAALLME KAYECTBEHHbIA CO CTAB Pa3fMYHbIX BELLECTB: pacno3HaBaTb ONbITHBIM MYTEM
xrnopuva 6pomua, noaua, kapboHaT, ocdat, cunukar, cynbgar, MMaPOKCUANOHBI, KAaTVUOHbI @MMOHUS U UOHbI U3YYEHHbIX
MeTasnoB, NPUCYTCTBYIOLME B BOAHbLIX PacTBOPax HEOPraHWYECKNX BELLECTB;

14. npumeHsimb OCHOBHbIE Onepauun MbICIIUTENBHOW AEeSTENbHOCTU — aHanu3 U CUHTE3, cpaBHeHue, 06obLleHmre,
cucTemarumsauuio, BbiiBlieHNe NPUYMHHOCTEACTBEHHbIX CBA3E — AN1A U3YYEeHNS CBONCTB BELLECTB U XMMUYECKNX
peakuuii; ecTeCTBEHHOHAY4YHble MeTOAbl MO3HaHUA — HabnaeHne, n3smepeHne, MoenMpoBaHue, 3KCNEPUMEHT
(pearnbHbIA Y MbICIIEHHBIN).

COJOEPXAHWE YYEBHOIO NMPEOMETA «XUMWA» MO TOJAM M3YYEHWA 8 KITACC
MNepBoHa4yanbHble XMMUYECKUE NOHATUA

MpeomeT xumumn. Ponb xumnn B xun3HM Yyenoseka. Tena u Bellecta. Pusnyeckne CBONCTBA BeLLECTB. ArperatHoe COCTOsiHNe
BeLlecTB. [ToHATME 0 MeTogax NO3HaHUS B XMMUKU. XUMUSA B CUCTEME Hayk . YucTble BellecTBa U cmecn . Cnocobbl pasaeneHus
cMecem .

ATOMbI ¥ MOMEKYIbl. XUMUYECKME 3reMeHTbl. CUMBOSIbI XMMUYECKUX 3N1IEMEHTOB. [poCThIe U CNOXHbIE BellecTBa. ATOMHO-
MOJSIEKYSIPHOE YUYeHMe.

Xumnueckas dopmyna. BaneHTHOCTb aTOMOB XUMUYECKNX 3NIEMEHTOB. 3akoH nocTosiHCTBa cocTaBa BewecTB. OTHOCHUTENbHasA
aTomHasi macca. OTHocuTenbHasi MonekynsipHas macca. Maccosasi 0MNsi XMMUYECKOro afieMeHTa B COeANHEHUMN.

dusnyeckne n XMMmnyeckne ABreHns. Xumuyeckas peakumns n eé npusHaku. 3akoH COXpaHeHusi Macchl BeLWEeCTB. XuMuyeckne
ypaBHeHus. Knaccudumkaums XMMU4ecKknx peakummn (Coe,ClVIHeHVIﬂ, pas3noxeHuns, SGMGLLI,GHVIH).

XVUMUYECKUI SKCNIEPUMEHT: 3HAKOMCTBO C XMMWUYECKOI NOCYAO0M, C Npasunamu paboTel B natopatopum 1 npuémamu obpalleHus ¢
na6opaTopHbIM 0GOPYAOBaHNEM; U3yYEHIEe U ONUCaHne (PU3NYECKUX CBOMCTB 06pasLIOB HeOpraHMYecKuX BeLlecTs; HabnoaeHne
huanyeckux (NnasneHne Bocka, TasHWe Nbaa, pacTupaHue caxapa B CTYMKe, KUMNEeHWe 1 KOHAEHCaUUs BOAbI) M XUMUYECKNX
(ropeHwie cBeyn, NpokanmeaHue MeaHoN NPOBOOKM, B3aUMOAENCTBME Mena C KUCIOTOM) SiBreHuii, HabnogeHne 1 onvcaHne
MPU3HaKOB NPOTEKaHUs XMMUYECKUX peakLmii (pasnoxeHue caxapa, B3aMMOAENCTBIE CEePHOI KUCMOThI ¢ Xiopuaom Gapus,
pasnoxeHue rugpokeuaa meaum (1) Npy HarpeeaHum, B3aMMogencTeme xernesa ¢ pactsopom conv meau(ll)); nsyueHve cnoco6os
pasgerneHysi cMeceii (C MOMOLLBI0 MarHuTa, (uibTPoBaHKe, BoinapuBaHue, AUCTUINALMS, XpoMaTo rpadus), nposeaeHne O4UCTKM
roBapeHHoI conu; HabnaeHne U onvcaHne pesynbTaToB NPOBEAEHMUS ONbITa, UIMIOCTPUPYIOLLErO 3aKOH COXPaHEHWsi MaccChl;
co3faHve Moaenein Monekysn (LapocTeP)KHEBbIX) .

BaxHewwue npeacTtaBuTenn HeopraHn4eckux sBewlecTs

Bo3ayx — cmech raszoB. CocTtaB Bo3yxa. Kucnopog — anemMeHT n npocToe BewecTBo. HaxoxaeHme kucnopoga B npupoae,
pur3nyeckme n xuMmuyeckmne cBoncTaa (peakumm roperust). Okeuabl. MpumeHeHne kucnopoaa. Cnocobbl nonyveHus kKucnopoaa B
nabopartopuu 1 npomblLneHHocTU. KpyroBopoT kucnopoaa B npupoge. O30H — annoTponHas Moanduvkaums kucrnopoaa.

Tennosou 3dpdeKT XMMNYECKON peakuum, TEPMOXMMUYECKME YPaBHEHNS, K30 N IHAOTEPMUYECKME peakuun. TOoNnmnBeo: yronb u
MeTaH. 3arpsisHeHune Bo3ayxa, ycurneHme napHUKoBoro addpekra, paspyLueHme 030HOBOMO Cros .

Bopopoa — anemeHT 1 NpocToe BewecTBo. HaxoxaeHne Bogopoaa B npupoge, husmyeckme n XuMmyeckme CBOMCTBa,
npuMeHeHwue, cnocobbl nony4eHusi. CocTas KACNOT U CONen .

KonuuectBo BewlectBa. Monb. MonsipHast Macca. 3akoH ABoragpo. MonsipHbli 06bEM ra3oB. PacyéTbl N0 XUMUYECKUM
ypaBHEHUSIM.

dusunyeckme cBoricTBa Boabl. Boaa kak pactsoputens. PacTBopbl. HackIWweHHbIe N HEHACILWEHHbI e

pacTBopbl. Pacmeopumocms geujecms e 8ode.t MaccoBas [05s1 BELLECTBa B pacTBope. XuMuyeckue ceonctea Boapl. Coctas
OCcHoBaHuN. Ponb pacTBOpOB B NpUpoAe 1 B XU3HU Yenoseka. KpyroBopoT BoAbl B npupoge. 3arpsasHeHne npupoaHbix Bod. OxpaHa
1 o4mncTKa NpUpPOaHbIX BOZ.

Knaccudumkaumsa HeopraHnyeckux coegmHeHun. Okeunabl. Knaccudukauus okemgoB: coneobpasyiolme (OCHOBHbIE, KUCMOTHbIE,
amdoTepHble) 1 HeconeobpasyLlne. HomeHknatypa okcuaoB (MexayHapogHas n TpusmnanbHas). dusnyeckme n xmummnyeckme
cBoWcTBa okcmaoB. Mony4yeHue.

OcHoBaHus. Knaccudukaumsa ocHOBaHUI: LWENOYM U HepacTBOPUMbIE OCHOBaHWs. HomeHknaTypa ocHOBaHWI (MexayHapoaHas v
TpuBuanbHas). Pu3nyeckne n XMMmn4eckme CBOMCTBa OCHoBaHMWI. [NonydeHne ocHoBaHWN.

Kucnotbl. Knaccudukauus kmcnot. HomeHknaTypa KMCnoT (MexayHapoaHast u TpumnanbHas). Puanyeckme u Xummyeckme CBOMCTBa
kvucnoT. Pag aktnBHocTu metannos H. H. Beketosa. Nony4yeHne kucnor.



Conwn. HomeHknatypa conen (MexayHapofHas v TpuBmnanbHas). Pusmyeckne n xummndeckme ceonctea comneni. Cnocobbl nonyvyeHns
conen.

"eHeTu4yeckas cBsA3b MexXay Knaccamu HeopraHU4ecKkmnx coefVHEHUN.

XUMUYECKMIN IKCMEPUMEHT: Ka4eCTBEHHOE onpeaeneHne CoAepXaHus Kucnopoaa B Bo3ayxe; nonyveHue, cobmpaxue,
pacno3HaBaHue U U3y4yeHne CBONCTB KUCIOPOAa; HabniogeHne B3auMogencTBMSl BELLECTB C KUCITOPOAOM U YCrOBUS
BO3HWKHOBEHWS U MPEKpaLLeHnsl ropeHns (noxapa); 03HakomrneHme ¢ obpasuamm OKCMA0B 1 ONUCAHUE UX CBOUCTB; MOrydeHue,
cobupaHune, pacno3HaBaHue 1 U3y4yeHne CBOMCTB BOAopoaa (ropeHne); B3aumoaencTeme sogopoaa ¢ okenaom megu(ll) (BoamoxxHo
1crnonb3oBaHne BuaeoMaTepumanos); HabnogeHne o6pasyoB BELECTB KONMYECTBOM 1 MOMb; UCCnenoBaHne oCobeHHOCTEN
pacTBOPEHMWs BELLECTB C pa3fUyHON pacTBOPUMOCTbLIO; MPUrOTOBIEHNE PACTBOPOB C onpeaenéHHON MacCcoBOW Aonen
pPacTBOPEHHOTO BELLLECTBA; B3aMOAENCTBUE BOAbI C MeTannamm (HaTpueM 1 kanbumem) (BO3MOXKHO MUCMONb30oBaHne
BMAEOMaTepuarnoB); onpeaeneHne pacTBOPOB KMUCHOT U LLENOYen C MOMOLLbI0 UHAMKATOPOB; uccneaoBsaHme 0bpasuos
HEeopraHNMYeCcKMX BELLECTB pa3 NMYHbIX KNaccoB; HabniogeHne N3MeHEeHNs OKpackn MHAMKATOPOB B pacTBOPAax KUCIOT U LLeNoYel;
n3yyeHne B3ammopaencTeusa okcn aa megu(ll) c pacTBopom cepHow KMCNOTbl, KUCMOT C MeTannamMmu, peakumin HenTpanusawumm;
nony4yeHne HepacTBOPMMbIX OCHOBAHWI, BbITECHEHWE OOHOrO MeTarnna ApyruMm M3 pacteopa COnu; pelleHne akcnepuMmeHTanbHbIX
3apad no Teme «BaxHenwme Kknaccbl HEOPraHUYECKUX COEANHEHNY .

I'Iepuo,quqecmﬁl 3aKOH U nepuoagunyveckas cuctema XMmMnNM4eCKux afieMeHToB 0. U. MenpeneeBa. CTpoeHMe aTOMOB.
Xumunyeckas cBszb. OKMCNUTeNbHO-BOCCTAHOBUTENbHbIE peakuunu

I'IepBble nonbITKN KJ'IaCCVI(bVIKaLWIVI XUMUYECKNX dNeMeHTOoB. [ToHaTHe o rpynnax cxXxogHblX 3fieMeHTOB (IJ.l,eJ'IOLIHbIe n
LeriodyHo3emMersibHble MeTannbl, ranorexHbl, UHEepPTHble rasbl. OnemMeHThl, KOTOpble o6pa3yr0T an.)OTeprle OKCcunabl U TMOpoKCuabI.

Mepuognueckunin 3akoH. MNepuoanyeckasi cuctema xummyeckmx anemeHToB 1. . MeHgeneesa. Buapl Tabnuupl «Meprnoguyeckas
cuctema xmmmndeckunx anemeHToB [l . 1. Mengeneesa» . lMepuogpl v rpynnbl . Pusnyeckuii CMbICn NopsagKkoBoro Homepa, HoMepoB
nepv ofa u rpynnbl afieMeHTa .

CTtpoeHue atomoB. CocTaB aTOMHbIX saep. N3oTonbl. dnekTpoHbl. CTpoeHne aneKkTpPoHHbIX 06onoyek aTomoB nepsbix 20
XMUMUYECKUX ANeMeHTOB nepuoanyeckon cuctemol 1. 1. MeHgeneesa. XapakTepucTnka XMMMYECKOro arieMeHTa Mo ero NoNoXeHUIo
B nepuognyeckon cucteme . . MeHoeneesa.

3aKOHOMEPHOCTN NU3MEHEHNS paaMyca aTOMOB XMMUYECKUX 3N1e MEHTOB, METanNUYeCcKnx 1 HemeTann4eckux CBOMCTB MO rpynnam
1 nepuopam. 3HavyeHue Neproan4ecKoro 3akoHa 1 Neproan4ecKon CUCTEMbl XMMUYECKUX SNEMEHTOB AN pa3BUTUS Hayku U NpakTu
kv . .U . MeHngeneeB — y4€HbI U rpaxkaaHWH .

3HeKTpOOTpMLl,aTeJ'IbHOCTb XMMUYECKMX 3NIEMEHTOB. XMMUYE CKasl CBA3b (MOHHaﬂ, KOBalrieHTHasa nondapHasa U KoBaneHTHada Heno
J'IﬂpHaﬂ). CreneHb okucneHus. OKMCNUTENbHOBOCCTAHOBUTENbHbIE peakumu. NpoLecchl OKUCNEHNS N BOCCTAHOBIEHMS.
OKucnUTENn 1 BOCCTaHOBUTENN.

XUMUYECKNIN IKCMEPUMEHT: U3yyeHune O6pa3Ll0B BeLLLeCTB MeTan foB U HEMETanMoB; B3auMoaencTBue ruapokcnaa LuHka ¢
pacTBopaMu KUCAOT U LWenoyen; NnposefeHne OnbITOB, UMMICTPUPYOLWLMX MPUMeEpPLI OKUCIUTENbHOBOCCTAHOBUTENMbHBLIX peaKL it
(ropeHme, peakuun pasnoxeHua, COG,D,VIHGHMH).

MexnpeameTHble CBS3n

Peanunsauns MmexnpeamMeTHbIX CBS3EN NPy M3y4eHUn Xummnm B 8 Knacce ocyLecTBRAETCsl Yepe3 UCMorfb3oBaHUe Kak obLumx
€CTEeCTBEHHOHAY4YHbIX MOHATUI, TakK U NOHATUI, SIBMNSIOLLUXCH CUCTEMHBIMU ANS OTAENbHbIX NPEAMETOB ECTECTBEHHOHAY4YHOro
uukna.

O6wwe €CTeCTBEHHOHay4YHble NMOHATUS: Hay4HbIN aKT, rMNoTesa, Teopus, 3aKoH, aHanuna, CUHTe3, knaccudukaums,
nepnoanvHoOCTb, HabnogeHue, SKCNEepuMeHT, MoaenupoBsaHue, nsmepeHue, Mogernb, ABneHne.

dusunka: maTepusi, aToM, ANEKTPOH, MPOTOH, HENTPOH, WOH, N30TOM, PaAN0aKTUBHOCTL, MOEKYa, ANEeKTPUYECKUI 3apsia,
BELLECTBO, TeNO, 06bEM, arperaTHoe COCTOsIHME BelLecTBa, ra3, usmyeckne BennYnHbl, eauHULbI U3BMEPEHUs!, KOCMOC, NaHeThl,
3Bé3abl, ConHue.

Buonorusi: hoTocuHTEs, AblXxaHne, Guocdepa.

eorpadus: atmocepa, rmapocdepa, MrMHepansl, FopHble NopoAbl, Mone3Hble UcCKonaeMble, TOMMMBO, BOOHbLIE PECYPCHI .

9 KNACC
BelyecTBO M XMMMYecKas peakuus

Mepuogunyeckun 3akoH. Nepunognyeckas cuctema xummyecknx anementos 1. 1. Mengeneesa. CTpoeHne atomoB. 3aKOHOMEPHOCTH
B MU3MEHEHMUN CBOMNCTB XMMUYECKMX ANIEMEHTOB NEPBbLIX TPEX NEPUOAOB, Karnusi, Karnbumsi U UX COEANHEHWI B COOTBETCTBUM C
MONOXEHNEM 3NEMEHTOB B NEPUOANYECKON CUCTEME U CTPOEHMEM KX aToMoB. CTPOEHMe BeLLeCcTBa: BUAbI XUMUYECKOW CBSA3M.
Tunbl KPUCTaNMMYECKNX PELLETOK, 3aBUCUMOCTb CBOMCTB BELLECTBA OT TUMNa KPUCTaNNIMYECKON PELLETKN U BUAA XMMWUYECKON CBS3W.

Knaccudumkaumsa n HoMmeHknaTypa HeopraHM4eckmx BeLecTB (MexayHapogHas u TpusnanbHas). XuMuyeckne CBOMCTBA BELLECTB,
OTHOCSILLMXCS K Pa3fINYHbIM Krnaccam HeopraHUYecknx co eauUHEHNI, reHeTn4eckas CBsi3b HEOpraHMYeCcKnx BeLecTB.

Knaccudmkaumsi Xummnyecknx peakuuii No pasnuyHbIM NpM3HakaM (Mo YMCny U CoCTaBy y4acTBYIOLLMX B peakLum BELLECTB, No
TennoBomy 3deKTy, MO MUBMEHEHUIO CTEMEHEN OKUCIEHUS XMMUYECKNX 3NIEMEHTOB, N0 06PaTUMOCTK, MO Y4acTUo Katanusaropa).
3OK30 1 IH[OTEPMUYECKME PeaKLMK, TEPMOXMMUYECKNE YPABHEHNS.

[MoHATNE 0 CKOPOCTM XMMUYECKOW peakumu. MNoHaTne 06 obpaTMmblx U HEOBpPaTUMbIX XMMUYECKMX peakumsx. [oHsATHe o
rOMOTreHHbIX U FeTEepPOreHHbIX peakuusix. [ToHssmue o XUuMu4ecKkom
pasHosecuu. @akmopsbl, 8IUSIOULUE HA CKOPOCMb XUMUYECKOU peakyuu U MosioXeHUe XUMUYEeCK020 pagHO8eCUs.

MexaH13M OKUCNNTENbHOBOCCTAHOBUTENbHBLIX PeaKLUUi (3MEeKTPOHHbIN B6anaHc OKMCNMTENbHOBOCCTAHOBUTENBLHON peakuumn).



Teopvm aﬂeKTpOﬂMTMLIeCKOVI Aanccounauumn. aﬂeKTDOJ'II/ITbI N HEANEKTPOIUTbI. KaTnoHbl, aHnoHbl. MexaHusm guccounaunm BeLecTs
C pas3nmnyHbiMn BUgammn Xxummdeckom cBssun. CteneHb anccoumnaumn. CunbHble 1 criabble QNEKTPONuThHI.

Peakumun noHHoro obmeHa. YcnoBusi NpoTeKkaHnsa peakLumin MIOHHOro 06MeHa, NOMHbIE U COKPALLEHHbIE NOHHBbIE YPaBHEHUS peakLuuii.
CBoWicTBa K1CMOT, OCHOBaHWI 1 COMe B CBETE NpeacTaBneHuin 06 anekTponuTuyeckon amccoumnaummn. KayecteseHHble peakumm Ha
NoHbI . [MoHsimue o a2udpornu3e coned .

XUMUYECKUNIA SKCMEPUMEHT: 03HAKOMITEHME C MOZENSIMM KPUCTANIMYECKMX PELLETOK HEOPraHUYECKMX BELLLECTB — METarsioB 1
HemeTannoB (rpacduta n anMasa), CNoXHbIX BELLECTB (XNopuaa HaTpusi); UCCrefoBaHWe 3aBUCMMOCTH CKOPOCTH XUMUYECKOM
peakuuy oT BO3AENCTBUSA pasnuyHbIX (DakTOPOB; NCCreAoBaHMe 3MeKTPONPOBOAHOCTY pacTBOPOB BELLECTB, Npouecca
AvccoLmalmm KACTOT, WenoYein 1 conen (BO3MOXHO UCMOoSb30BaHWE BUAEOMATEPUAroB); MPO BeAEHME OMbITOB, UIIOCTPUPYOLLMX
NpU3HaKy NPOTEKaHUs peakuuii MOHHOro obMeHa (obpasoBaHue ocafka, BeleneHue rasa, obpasoBaHne Boabl); OMNbITOB,
UNIHOCTPUPYIOLLUX NMPUMEPbI OKUCITN TENbHOBOCCTAHOBUTESbHBLIX peakLmii (ropeHne, peakuum pasnoXeHusl, CoeaUHEHUs);
pacrno3HaBaHMe HEOPraHUYECKMX BELLECTB C MOMOLLbIO KAYECTBEHHbIX PeaKLUiA Ha MOHbI; peLleHne aKCnepyMeHTanbHbIX 3agau .

HemeTtannbl n ux coeaMHeHus

O6wwan xapakrepucTuka ranoreHoB. OCOGEHHOCTY CTPOEHNS aTOMOB, XapakTepHble CTENeHN okucneHus. CTpoeHune u pusnyeckune
CBOWCTBA NPOCTbIX BELLECTB — rafioreHoB. XuMuyeckne CBOCTBa Ha NpuMepe xnopa (B3aMMmoaencTeue ¢ Metannamu,
HemeTannamu, wenoyamu). Xnopoeogoposd. ConsiHas KUCNoTa, XMMUYeCKUe CBOWCTBA, NofyyYeHne, NnpuMeHeHmne. [leiicTeme xropa
1 XNOPOBOAOPOAA Ha OpraHu3M Yernoseka. BaxkHelwme xnopuasl U X HaxoxaeHue B Npupoae .

O6was XapakTepucTtuka anneMeHToB VIArpynnbl. OcobeHHOCTH CTPOEHUA aTOMOB, XapaKTepHble CTENeHN OKUCITEeHUA.

CTpoeHue 1 hmanyeckme CBOWCTBA NPOCTLIX BELLECTB — KUCMopoAa U cepbl. ANNOTPOnHble MoAUGUKaLIMM KUCIIOPOAA U Cepbl.
Xvumuueckue cBoicTBa cepbl. CEpoBOAOpPOL, CTPOeHMe, hU3ndeckme U XuMudeckme ceoiicTBa. OKCuabl Cepbl kak NpeacTaBuTeni
KUCMOTHbIX OKCcMAoB. CepHas KUCNOoTa, (U3NYECcKUe 1 XMMUYeCcKue CBOCTBa (0bLLe kak NPEeaCcTaBUTENS Knacca KUCMOoT 1
cneunduyeckre). XuMUYecKme peakuum, nexalime B 0OCHOBE NPOMbILLEHHOTO cnocoba NonmyYeHust CepHoM KMCnoTbl. MpumeHeHue.
Conu cepHOM KUCMNOThI, Ka4eCTBEHHas peakLms Ha CyrnbdaToH. HaxoxkaeHue cepbl U €€ coeanHEeHWi B Npupoae . Xummuyeckoe
3arpsisHeHne OKpyxatoLLel cpeabl COEAUHEHUAMU cepbl (KUCMOTHbIE JOXAN, 3arpsisHeHe Bo3ayXa U BOAOEMOB), Crocobbl ero
npefoTBpaLLeHns .

O6was XapakTepucTtmka anemMeHToB VAprI‘II‘lbI. OcobeHHOCTH CTPOEeHNA aToOMOB, XapaKTepHble CTeneH OKUCITeHNnA.

Asor, pacnpocTpaHeHne B npupoae, (bVI3VI'~IeCKVIe 1 XMMUYECcKne CBOMCTBA. prFOBOpOT asoTa B npupoae . Ammumak, ero
(pl/lSI/NeCKI/Ie 1N XMMUYECKMNE CBOWNCTBA, nonyvyeHune n npumMmeHeHue. Convn aMMOHMs1, UX CbI/I3I/NeCKI/Ie N XMMWYecKne CBONCTBA,
npumMmeHeHune. KauectBeHHas peakuna Ha MOHbl aMMOHUA. A30THasa kucnota, eé nony4yeHue, q)mavmecme 1 XMMUYECKME CBONCTBA
(o6u.w|e KakK npegcrtaBuTensa Knacca KACoT U CI'IeLl,VICbVNeCKMe. Mcnonb3oBaHue HUTPAaTOB U conen aMMOHUA B KayecTBe
MUHeparnbHbIX y,El,OﬁpeHVIVI. Xumunyeckoe 3arpAa3HeHune Opr)Kal'OLIJ,eVI cpenbl coegunHeHnamMmun asorta (KMCJ'IOTHbIe A0XAWN, 3arpA3HeHne
BO34yXxa, NoYBbl U BO,EI,OéMOB).

doccop, annoTponHble moaudukaumm docdopa, dusmyeckne n xummdeckne ceomnctaa. Okeung dpocdopa(V) un docdopHas
KucnoTa, usmyeckme u XMmmnyeckme CBOCTBa, nonyyeHune. Vicnonb3oBaHne ocatoB B Ka4eCTBe MUHepanbHbIX YA00peHUiA.

O6Lwas xapaktepuctuka anemeHTos IVArpynnsl. OCOGEHHOCTU CTPOEHUSI aTOMOB, XapaKTepHbIe CTEMNEHN OKUCTIEHNS .

Yrnepoga, annoTponHele MoancuKaLmm, pacnpocTpaHeHue B Npupoge, hru3nmyeckne U Xmummyeckue ceonctea. Aacopbums.
Kpyrosopot yrnepoga B npupoae. Okcuabl yrnepoga, ux husnyeckme n XMMUYeckue CBOWMCTBa, AECTBME Ha KUBble OpraHnaMbl,
rony4YeHune u npuMeHeHne. Jkosormyeckue npobnembl, ceasaHHble ¢ okcuagom yrnepoga(lV); runoresa rno6anbHOro noTensieHus
Knumara; napHUKoBbIN aeKT. YronbHas KucroTta 1 eé conu, Ux randeckne n XMmMmnyeckme CBOMNCTBA, NoMy4YeHne U NpuMeHeHmne.
KayecTBeHHasi peakums Ha kapGoHaTUOHLI. Mcrnonb3oBaHue kapGoHaToB B 6bITy, MeanuMHe, MPOMBbILLIIEHHOCTU U CEMNbCKOM
xossiicTee.

lMepBoHavanbHbIe NOHATUS 06 OpraHn4eckux BeLlecTBax Kak o coeuHeHunAxX yrnepoaa (MeTaH, 3TaH, 3TUINEH, aueTuneH, aTaHos,
rMuUepuH, yKCycHasa KVICJ'IOTa). Ux cocmas u xumuyeckoe cmpoeHue. lNoHsaTue o 6GroNorMyecky BaxHbIX BeLLEeCTBax: Xupax,
6enkax, yrneesogax — 1 UX posin B XU3HU YenoBeka. MamepuarnbHoe eduHcmeo OopcaHuU4YeCcKUx U HeopeaHu4YecKux coeduHeHud.

KpemHuiA, ero umanyeckme n XMMmyeckne CBOMCTBA, NonyyeHne u npumeHeHne. CoeanHeHns kpemHus B npupoge. Obwne
npecTaeneHust 06 okcuae kpeMHus(IV) n kpemHueBon kucnote. CunumkaTbl, UX UCMOSb30OBaHME B ObITy, MeguumHe,
NPOMbILUNEHHOCTU. BaxkHelwue cmpoumeribHble Mamepuaribl: Kepamuka, CmekKro, uemeHm, 6emoH, xene3obemoH. [pobnemsi 6
€30MnacHo20 UCr0o/1b308aHUsT CMPOUMesibHbIX Mamepuanos 8 1o8ceOHe8HOU KU3HU.

XUMUYECKUA SKCNEPUMEHT: N3y4eHne obpasLoB HEOPraHUYeCKMX BELLECTB, CBOMCTB COMSIHOM KUCMOTbI; NPOBEAEHNE KaYeCTBEHHbIX
peakuuii Ha XIopUANOHBI 1 HabMNAeHNE NPU3HAKOB UX NPOTEKAHUS; OMbIThl, OTPaXakwLwmne pusamyeckne n XMMU4eckme CBOMCTea
ranoreHoB U Ux coeauHeHNI (BO3MOXHO MCMONb30BaHWe BUAeOMaTepunarnos); 03HakoMeHve ¢ obpasuamu xnopuaos
(ranoreHnaoB); o3HaKoMsieHne ¢ obpasuamMm cepbl 1 €€ coeguHeHNsaMM (BO3 MOXHO UCMONb30BaHNe BuaeoMaTepuarnos);
HabnoaeHne npouecca obyrnueBaHns caxapa nof AEeACTBUEM KOHLLEHTPUPOBAHHON CEPHOM KUCIOTbI; U3YHEHUE XUMUYECKUX
CBOWCTB pa3baBneHHON CepHOW KMCMNOTbI, NPOBEeAEHME Ka4eCTBEHHON peakuun Ha cynbdaTuoH 1 HabniogeHne npusHaka eé
npoTeKaHusi; 03HakoMIeHne ¢ pusnyeckumy CBoOMCTBamMM asota, docdopa 1 X CoOeauHEHUN (BO3MOXHO UCNOMb30BaHNe
BMAeomarepuanos), obpasuamm azoTHbIX U PochopHbIX yaobpeHun; nonyyeHme, cobupaHune, pacno3HaBaHue 1 U3yYyeHne CBONCTB
aMMuaka; NpoBeAeHne Ka4eCcTBEHHbIX peakL Ml Ha MOH aMMOHUSA 1 pocdaToH U U3yYeHne NPU3HAKOB UX NPOTEKaHUs,
B3aNUMOAENCTBUE KOHLEHTPUPOBaAHHOWN a30THOW KUCMOTbI C Meblo (BO3MOXHO MUCMOMb30BaHNE BUAeoMaTepunarnos); u3yvyeHve
Mogenen KpUcTannmMuecknx pelérok anmasa, rpacduta, dynrnepeHa; o3HakoMreHne ¢ NpoLeccoM aacopbLmm pacTBOPEHHbIX
BELLECTB aKTUBMPOBaHHbLIM YITEM U YCTPOWCTBOM NPOTMBOrasa; nony4yeHne, cobnpaHue, pacno3HaBaHune 1 Usy4yeHue CBONCTB
YIMEKWUCIOro ra3a; NpoBeAeHNe KAa4eCTBEHHbIX peakuuil Ha kapboHaT U CUNMKATUOHBI U U3YYEHUE NMPU3HAKOB UX NPOTEKaHUS;
03HaKOMIEHMWE C NPOAYKLMEN CUMMKATHOW MPOMbILLIIEHHOCTU; PELLEHUE SKCNEPUMEHTarbHbIX 3a4ay No TeMe «BaxHenwne
HemeTanmnbl U UX COEQUHEHUSI».

MeTannbl U UX coeaUHEeHUsA

O6Las xapakTepucTuka XMMUYECKUX SNIEMEHTOB — METArIoB Ha OCHOBAHWUW UX MOSIOXEHUs1 B NEPUOANYECKOW cUcTemMe
xumndecknx anemenTos [1. . Mengeneesa n ctpoeHus atomoB. CTpoeHne meTannos. MeTtannuyeckas cBa3b U MeTannnyeckas
KpucTannuyeckas peluéTka. QneKTPOXMMUYECKUIA psif, HanpsikeHUn meTannoB. PrU3nyeckme n XMMn4yeckme CBOMCTBa MeTarnmnoB.
O6Lme cnocobbl nonyyeHns metannos. NoHATUE 0 KOPPO3UM METAarnoB, OCHOBHbIE CNOCOObLI 3aLLMTbl UX OT KOppPo3un. Cnnasbl
(cTanb, YyryH, alopanioMuHniA, 6poH3a) 1 X NpUMeHeHne B ObITy U MPOMbILLMIEHHOCTH.



Ll.leJ'IO‘-IHbIe MeTannbl: NoNoXXeHne B I'IepVIO,CI.VI‘-IeCKOVI cucTteMe XMMMU4YeCKux anemMeHToB ,D, . MeHpeneesa; CTPOEHNE UX aTOMOB;
HaxoXxgeHue B npupoae. duranyeckme n XuMmn4Yeckme CBOMCTBa (Ha npuMepe HaTpua u Kaﬂl/lﬂ). Okcuapl n r’mapokcuabl HaTpua n
Kanus. an/IMeHeHI/Ie LLLEeNOYHbIX METANIOB Y X COEANHEHUIA.

LLlenoyHo3emenbHble MeTanMbl MarHnii U KanbLWii: NONOXEHWE B MEPUOAMNYECKON CUCTEME XUMUYECKUX anemeHToB [. U.
MeHpeneeBa; CTpOeHUe MX aTOMOB; HaxoXxaeHue B npupoae. Pranyeckne u XMMUYeckme CBOMCTBA MarHusl 1 kanbumsi. BaxHenwne
coeauHeHus KanbLuus (okeua, rmapokeua, conu). >KECTKOCTb BOAb! U CNOcobbl €€ ycTpaHeHus.

AnNIOMUHWIA: NONOXeHWe B I'IepVIOD,VNeCKOVI cucteme xumudeckux anemeHToB [1. V. MeHngeneesa; CTpOeHne atomMma; HaxoxgeHne B
npuponge. dur3nyeckne U XMMUYECKME CBOMCTBA aNtoMUHUSI. AMCbOTeprIe CBOWCTBA okcuaa u rmgpokcuaa antoMmnHuA.

YKeneso: nonoxeHve B NepMOANYECKON CUCTEME XMMUYECKUX aneMeHToB [1. . MeHaeneeBa; cTpoeHve aToma; HaxoXaeHve B
npupoge. dPusnyeckne n xumMmmndeckne cBoncTBa xenesa. Okeuabl, ruapokeuabl n conu xenesa(ll) u xenesa(lll), nx cocras,
CBOWCTBA 1 NOMy4eHune.

XUMUYECKUNIA IKCMEPUMEHT: O3HaKoMIeHVe ¢ obpasLamm MeTarnoB 1 CNaBoB, X PU3NYECKMMN CBOMCTBAMM; U3YYEHNe
pe3ynbTaToB KOPPO3MU MeTanmnoB (BO3MOXHO MCNONb30BaHNe BuaeomMaTepmanoB), 0cCoObeHHOCTeN B3auMoaencTBus okcmaa
KanbLusa 1 HaTpus C BOAOW (BO3MOXHO MCMOMb30BaHNe BMAEOMaTepmnanos); UCcCrnefoBaHne CBONCTB XECTKOW BOAbl; npouecca
ropeHus xernesa B KACNo pofe (BO3MOXHO MUCMONb30BaHve BUaeomaTepranos); NPU3HAKOB NPOTeKaHWst Ka4eCTBEHHbIX peakuuii Ha
MOHBI (MarHus, KanbLuus, anomuHmns, umHka, xenesa(ll) v xenesa(lll), megu(ll)); HabnroaeHvne 1 onncaHve NPOLLECCOB OKpaLLNBaHUSA
nnamMmeHn NoHaMun HaTpus, Kanus 1 KanbLusi (BO3MOXHO MCMONb30BaHNe BUAeoMarepunarnoB); uccrefoBaHne amgoTepHbIX CBOVCTB
rMAPOKCHAA arntoMUHUS U TMAPOKCUAA LIMHKA; peLleHne aKCnepyMeHTanbHbIX 3a4ad no teme «BaxHellume metannel U nx
coeauHeHns .

Xumusa n okpyxarouiasa cpeaa

HoBble maTepuansl 1 TexHonorun. Belectsa n matepuarns! B NOBCEAHEBHOW XU3HW YernoBeka. XvuMusa 1 3goposbe. besonacHoe
MCMOMb30BaHMe BELLECTB N XMMUYECKNX peakuuii B ObITy. MNepBas Nno MOLLb NPU XUMUYECKMX OXorax U oTpaBneHusix. OCHOBbI
3KOMOrM 4YeCckon rpaMoTHOCTU. XUMUYECKOe 3arpsisHEHNE OKpYXatoLLel cpefbl (npeaenbHas AoNyCcTUMas KOHLLEHTPaLus BeLLEeCTB
— NAK). Ponb xumuu B peLeHnn akonornyecknx npobnem.

MpUpoaHbIE UCTOYHMKN YrIeBOAOPOAOB (Yronb, MPUPOAHSIA ra3, HedTb), NPOAYKTLI UX NepepaboTku, UX Porib B GbITY U
NMPOMBILLEHHOCTMU .

XuMUYeckuii 3KCNEepUMEHT: U3y4eHne obpasLoB MaTepranos (CTEKNO, CNnaBbl METannoB, NONMMepHbIE MaTepuarnsl).
MexnpeameTHble CBA3M

Peanusauus mexnpeameTHbIX CBA3en Npu U3y4eHun xummmn B 9 Krnacce oCyLLecTBNsSeTCA Yepes UCNOorb30BaHNe Kak obwux
€CTEeCTBEHHOHaY4YHbIX NOHATUIN, Tak U MOHATUN, ABMASIOLLUXCA CUCTEMHBIMU A4S OTAENbHbIX TPeaMeTOB eCTECTBEHHOHAYYHOro
umKna.

O6wwne €CTeCTBEHHOHay4YHble NMOHATUS: Hay4HbIN DaKT, rMNoTe3a, 3aKoH, TEOPUS, aHanu3, CUHTE3, Knaccudukaums, nepmoany
HOCTb, HabnoaeHve, 3KCMEePUMEHT, MoAenMpoBaHue, U3MepeHne, Moaerb, ABMeHne, NapHUKOBbIN 3 eKT, TeXHoNorus,
matepuansl. Pusnka: maTepusi, aTom, ANEKTPOH, NPOTOH, HEUTPOH, UOH, U30TOM, PAAMOAKTUBHOCTbL, MOMNEKYNa, 3NeKTpU4ecKui
3apsag, NPOBOAHUKA, NOMYNPOBOAHUKW, AVSNEKTPUKM, (POTOSNEMEHT, UHAMKATOP, BELLLECTBO, TENO, 06BbEM, arperaTtHoe CoCTosaHune
BeLLeCTBa, ras, pacTBop, pacTBOPUMOCTb, KpUCTannmueckas peluéTka, cnnasbl, Usnyeckne BenninHbl, eanHULLI U3MepeHus,
KOCMUYecKoe NpOoCTPaHCTBO, NNaHeThbl, 3BE3bI, ConHue.

Buonorus: doTocuHTes, AbixaHue, 6Moccbepa, 3KocucTtema, MruHeparbHble y,El,O6peHVI9|, MWUKPO3JIEMEHTbI, MaKpO3J1IEMEHTHI,
nuTaTenbHble BeLlecTBa .

leorpachus: atmocdepa, rmapocdepa, MUHeparbl, FOpHble NOPOAbl, MOMe3HbIe UCKoNaemble, TOMMMBO, BOAHbIE PECYPChbI.

KanenpapHo-temaTtuyeckoe nnaHupoBaHue no xumum 8 knacc

2 yaca, 68 yacos

Ne Pasgen. Tema ypoka K¢
BC
Ye
Tema 1. Xumua — BaxkHasA o6nacTb eCTeCTBO3HaHUSA M NpPaKTU4eCcKon AesTenbHOCTU YenoBeka (5 u)
1 MpeameT xvmnm Ponb XMMKKM B XXM3HM YernoBeka. XMmusi B cucteme Hayk. MeToabl NO3HaHWsa B XMMUN. 1
2 3HaKoMCTBO ¢ NpaBunamu 6e3onacHocTy U npuémamm paboTbl B XuMudeckon nabopatopun. MNMpaktnyeckas pabora: 1
Ne 1. Mpasuna paboTbl B nabopaTtopuun 1 npuémsl obpalleHus ¢ nabopaTopHbIM 06opygoBaHMEM
3 Tena v BewecTBa 1
4 ®usmyeckne cBonCTBa BeLLeCTB. ArperaTHoe COCTOSIHUE BELLECTB . 1
5 YucTtble BewecTBa 1 cmecu. Cnocobbl pasgenexuns cmecei. NMpaktuyeckasa paboTtaNe 2. PasgeneHue cmecewn (Ha npumepe 1

OYUCTKM NOBApPEHHOW comnu)




Tema 2. BewecTBa

N XMMU4yeckue peakumm

(154)+1y
6 ATOMBI 1 MOneKynbl. XMMUYECKUE SMEMEHTbI 1
7 3Haku (CMMBOJbI) XMMUYECKNX 3NTEMEHTOB 1
8 [MpocTble 1 cnoxHble BelecTsa. ATOMHOMOMEKYNSAPHOE yYeHue. 1
9 Xumnyeckas dopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 31TIEMEHTOB 1
10- | 3akoH nocTosiHCTBa cocTaBa BellecTB. OTHOCHTENbHas aTtoMHas Macca. OTHOCUTeNbHasi MOreKynspHasi Macca . 2
11
12 MaccoBas [ona XMMUYeCcKoro anemMeHTa B coeuHeHUn 1
13 Ddusnyeckne N XMMmndyeckue sIBreHus 1
14 Xumnyeckas peakums. MNpusHaku 1
1 YCNOBUSI NPOTEKAHUS XUMUYECKUX peakLui
15 Xumunyeckme ypaBHeHUs 1
16 Tunbl XMMUYECKUX peakuni. Peakuma coeguHeHus 1
17 Peakuusa pasnoxeHus 1
18 Peakuus 3amewieHuns 1
19 Peakuusa obmeHa 1
20 3aKkoH coxpaHeHusi Macchbl BewecTB. M. B. JIoMOHOCOB — y4YéHbI SHLMKNONEaMUCT. 1
21 KoHTponbHasi paboTa Ne 1 1
Tema 3. Bo3ayx. Kucnopoa.
Okcuabl
(54)
22 Bosgyx — cmech rasoB. CocTtaB Bo3gyxa Kucnopog — anemeHT v npocTtoe BewecTso. O30H — annoTponHas Mmoaudukawmsi 1
Kucnopoga
23 HaxoxgeHwue kucnopoga B npupoge, husnmyeckne n XuMmn4eckme CBOMCTBa (peakLmn okucrneHus, ropeHue. MNoHsTue ob okenpgax 1
24 Cnocobbl nony4eHus kucrnopoda B nabopatopuu 1 npombiLuneHHocTw. MpumeHeHne knucnopoga. MNpaktnyeckas pabota 1
Ne 3. Mony4yeHune n cobrpaHune kucnopoaa, 3y4eHve ero CBOMCTB.
25 Tennoow 3dhdeKT XMMUYECKON peakuum, NOHATUE O TEPMOXUMMNYECKOM YPaBHEHUM, 3K30 U IHOOTEPMUYECKNX peaKLmUsX 1
26 Tonnueo (yronb 1 MeTaH). 3arpsi3HeHne Bo3ayxa, cnocobbl ero npefoTBpaLLeHns. YcuneHme napHMKoBoro adhdgekta, paspyLieHme 1
030HOBOrO CMOos .
Tema 4. Bogopopa. CoctaB kucnot u conem (5 4)
27 Bogopog — aneMeHT 1 npocToe BELEeCTBO 1
28 HaxoxgeHune B npupoge, husmyeckme n xummyeckne CBONCTBa (Ha Npymepe B3aumModencTBusi C HeMeTanna Mu 1 okeraamm 1
MeTannos
29 lMpumeHeHne, cnocobbl Nony4yeHns BoAOpoAa. 1
MpakTnyeckas pabota Ne 4. [NonyyeHne n cobupaHne BOAOPOAA, U3yHeHUe ero CBOWCTB
30- | CocTaB KuCnOT 1 conew 2
31
Tema 5. KonnyecTBeHHble OTHOLWEHUA B XUMUK
(44)
32 KonunuecTBo BewecTtea. Monb. MonsipHasi macca 1
33 3akoH Asoragpo. MonsipHbIi 06bEM rasos . 1
34- | Pac4yéTbl N0 XMMMUYE CKUM YpPaBHEHUSM. 2

35




Tema 6. Boga. PactBopbl. [loHATME 06 ocHOBaHUAX (5 u)

36 | Pusmyeckne cBONCTBA BOAbl. AHANU3 U CUHTE3 — METOAbI U3yYeHUs1 CocTaBa BOAbl.
37 | Xummnyeckue cBOMCTBA BOAbI (peakumm ¢ MeTannamm, okcMgamm MeTannoB 1 HEMETarnoB
38 CocTtaB ocHoBaHWi. MNoHATHE 06 uHANKaTopax
39 Bopna kak pactBopuTens. PacTBopbl. PacTBopumocTb BelecTB B Boae. MpakTtuueckas paborta:
Ne 5. MpurotoBneHne pacTBOPOB C ONpeaAenéHHON MacCoBOW Aonel pacTBOPEHHOTO BeLLecTBa.
40 Ponb pacTBopoB B Npvpofe 1 B XW3HW YernoBeka. KpyrosopoT Boabl B npupoae. 3arpsasHeHne npupoaHbix Bod. OxpaHa v ouncTka
NPUPOAHbLIX BOA.
Tema 7. OCHOBHbIe KNnaccbl HEOpPraHU4eCcKUX COeAUHEHUN
(11y)+ 1y
41 Knaccudukaumsa HeopraHn4yecknx coeauHeHun.
42- | Okcuppl: cocTa, knaccudmkauusi (0OCHOBHbIE, KUCNIOTHbIE, amdoTepHble, HeconeobpasyloLne), HoMeHknaTypa (MexayHapoaHas u
43 | TpuBMarnbHas).
MMony4eHne n xMmmyeckne CBOMCTBA KUCNOTHbBIX, OCHOBHbIX 1 aM(OTEPHbLIX OKCUAO0B.
44- | OcHoBaHus: cocTaB, Knaccudukaums, HoMeHknaTypa (MexayHapoaHas u TpuBMarnbHasi), PU3n4eckme n XMMu4eckme CBOMCTBa,
45 crnocobbl nonyyYeHns
46- | Kucnotbl: cocTas, knaccudmkauus, HoMeHknaTypa, pusnmyeckne 1 XuMm4ye cknue CBOMCTBa, Crocobbl Nony4eHus.
47
Psg aktuBHoCTM MeTannos
48- | Conu (cpegHue): HomeHknaTypa, crnocobbl Nony4YeHusi, B3aMMoAecTBUE COrell ¢ MeTannamu, KUCrnoTamu, Lenoyamu u ConsiMm
49
50 "eHeTU4eckas CBA3b MeXAy Knaccamun HeOpraHMYeCKMX COeaMHEHNN
51 MpakTnyeckasn paborta:
Ne 6. PelueHune akcnepumeHTanbHblx 3agad no Teme « OCHOBHbIE KNacChbl HEOPraHNYEeCKUX CoeaUHEHNIN
52 KoHTponbHas pabota Ne 2
Tema 8. Nepuoguyeckni 3aKkoH U nepuoanYeckas cuctema xummyeckux anemeHToB [1. U. MeHpgene eBa. CTpoeHue atoma (7
4)
53 MepBble NOMNbITKM KnaccuguKaumm XMmm4ecknx anemeHToB. MNMoHsiTue o rpynnax CXo4HbIX 9NEeMEHTOB (LLenoy Hble 1




LienovyHo3emMeribHble MeTannbl, ranoreHbl, MUHEePTHbIE FaSbI) .

54 OnemeHTbI, KOTOpble 06pa3yloT amOTEPHbIE OKCUABI U TMAPOKCUAbI

55 lMeprogunyecknin 3akoH 1 Nnepuoanyeckas cucteMa xuMmmndeckmx anemeHToB . V. MeHgeneesa. MNepuoabl, rpynmbl, NOArpynmbl.
Ddursnyeckuii CMbICI MOPSAKOBOro HOMepa 3rieMeHTa, Home poB nepvoaa v rpynnbl.

56 CtpoeHue atomoB. CocTaB aToMHbIx siaep. N3oTonbl

57 OnekTpoHbl. CTpOeHMe 3NEKTPOHHBIX 060N0YeK aTOMOB nepBbiX 20 XMMUYECKUX 3NIEMEHTOB Nepuoguyeckon cuctemsl . A.
MeHpeneeBa

58 XapakTepucTuka XMMUYeCcKoro arieMeHTa no ero nonoxeHuo B nepuoanyeckon cucteme fl. 1. Mengeneesa

59 3HayeHne Nepnoanyeckoro 3akoHa
1 NepUoaNYECKON CUCTEMbI XMMUYECKMX SIEMEHTOB A1 pa3BUTUSA Hayku 1 npaktukv. 0. . MeHgeneeB — y4éHbli, negaror u
rpaxxgaHuH.
Tema 9. Xumunyeckas cBs3b.
OkMcnUTeNnbHO-BOCCTaHOBUTENbHbIE peakuum
(84)

60 OneKkTpooTpULaTENbHOCTL aTOMOB XMMUYECKMX 3NTEMEHTOB

61 MoHHas xnmumdeckas cBs3b

62 KoBaneHTHO-nonspHas ceA3sb

63 KoBaneHTHO- HenonsipHas cBsi3b

64- | CreneHb oKMCNEHUA

65

66- | OkucnutenbHoBoccTaHoBUTENbHbIE peakuun (OBP). MNMpouecchl okMcneHns n BoccTaHoBrneHns. OKUCIUTENM 1 BOCCTaHOBUTENMN.

67

68 KoHTponbHas paboTta Ne 3




KanenpapHo-temaTtuyeckoe nnaHupoBaHue no xumum 9 knacc

2 yaca 68 yacoB

Ne Tema pasgena u ypoka KonnyectBo | Oata Ucnonb3oeaHi
YyacoB npoBeaeHust
o6opydoeaHu:
«To4ka pocme
MoBTOpeHue u yrny6neHue 3HaHU OCHOBHbIX pa3pernoB Kypca 8 knacca
Bu)+1y
1 Mepuoguyeckun 3akoH. Nepunognyeckas cuctema XuMmMyYeckmx anementos . U. 1
MeHgeneea. CTpoeHue atoMoB
2 3aKOHOMEPHOCTU B UBMEHEHWNMN CBONCTB XMMUYECKUX SNIEMEHTOB NEPBLIX TPEX 1
nepuoaoB, kanus, Kanbumus U UX CoeaMHeHNn B COOTBETCTBUMN C NOSIOXEHNEM
3NIEMEHTOB B NEPUOANYECKON CUCTEME U CTPOEHUEM UX aTOMOB
3 Knaccudumkaumsa n HoMeHknaTypa HeopraHM4ecknx BeLecTB (MexagyHapoaHas n 1
TpuBUanbLHas)
4 XuMun4eckme CBOMCTBA BELLECTB, OTHOCSLLUMXCS K pa3fuyHbIM Kriaccam 1
HEOPraHUYEeCKUX COeQUHEHUIA, UX TEHETUYECKAs! CBSI3b HEOPraHUYECKMX BELLECTB
5 CTpoeHue BellecTBa: BUAbI XMMUYECKOW CBA3N. TuMbl KpUCTaNMYECKNX PELLETOK, 1 Lindposas nab

3aBMCUMOCTb CBOWCTB BeLLeCTBa OT TuMNa KPUCTanNInYeckon peLléTky .

RELEON

Lindposon gar




TemnepaTypbl 1

6 KoHTponbHasi paboTtaNe1
Tema 1. OCHOBHbI€ 3aKOHO MEPHOCTU XMMUYECKUX peakuunm
(44)
7 Knaccudunkauma Xummyecknx peakumi no pasfmyHbIM NpusHakam.
8 [MoHATHME O CKOPOCTU XMMUYECKON peakumu. NMOoHATNE O FTOMOreHHbIX U reTeporeHHbIX Lindpposas nab
peakumax . RELEON
Lindbposon gar
Temnepartypbl I
9 [MoHATNE O XMMUYeCKOoM paBHoBecUW. PakKTOpbIl, BIMSIOLLNE HA CKOPOCTb XMMUYECKOM Lindpposas nab
peakumm 1 NoroXxeHne XMMNYEeCKoro paBHoOBECUS . RELEON
Lindbposon gar
Temnepartypbl I
10 MexaH13M OKUCIINUTENbHOBOCCTAHOBUTENbHBLIX PEAKLMIA (3NEKTPOHHLIN HGanaHc
OKUCMUTENbHOBOCCTAaHOBUTESNb HOW peakumm).
Tema 2. dnekTponuTuyeckas auccoumaums. Xummueckue peakuum B pacTBopax
(84)
11- | Teopusi aNeKTPONUTUYECKON Anccounaummn. QNEKTPOonUTbl U HEANEKTPONUTLI. KaTUOHBI, Lincpposas nab
12 aHMOHbI. MexaHn3M anccoum aumm BeLecTB ¢ pasfnyHbiMY BUAAMN XUMUYECKON RELEON
cBsA3un. CteneHb avccoumnaumun. CunbHble 1 criabble 3NeKTponuTbI .
Lindbposon gar
3MeKTPONpPOBOL
13- | Peakuum noHHoro obMeHa, ycroBusi Ux npoTtekaHus. MloHHble ypaBHEHUSI peakLuui. Lindpposas nab
14 RELEON
Lindbposon gar
3MeKTPONpPOBOL
15- | XvMu4eckue CBOMCTBA KUCMOT, OCHOBA HWUIA U COMeln B CBETE NpeacTaBneHnin ob
16 ANEKTPONUTMYECKON AnccoLmaumm
17 lMoHATne o rmpgponuse conen.
18 MpakTnyeckas pabota Ne 1 PelueHne akcnepumeHTarbHbIX 3a4ad no teme Lindpposasi nab
RELEON
Lincpposon gar
3NEeKTPONPOBOL
Tema 3. O6Las xapakTepucTuKka XuMmnyeckux anemeHtToB VIIA-
rpynnbl. FanoreHb! (4 4)
19 O6wwasn xapakrepucTyvka ranoreHoB . OcobeHHOCT CTPOEHUS1 aTOMOB 3TUX ANIEMEHTOB,
XapakTepHble Ans HUX cTeneHn okucnenuns. CTpoeHne n usnyeckme cBonCTea
NPOCTbIX BELLECTB — ranoreHoB
20 Xumuyeckme CBOMCTBa Ha NpuMepe xrnopa (B3anMogencTeme ¢ metannamu,
HemeTannamu, wenovamu). Xnoposogopoad. ConsHasa Kucnota, XMMn4eckne CBOMCTBa,
nonyyeHue, npyuMeHeHue.
21 Ddursmonornyeckoe AenNcTBne Xnopa n XnopoBoAOpoaa Ha OpraHn3m YernoBeka. Lincpposas nab
BaxHenwwmne xnopuabl U X HaxXoXaeHue B npupoae . RELEON
22 MpakTnyeckas pabora: Lincpposas nab
. . . RELEON
Ne 2. Mony4yeHne consiHoW KMCMOTbl, U3y4eHne eé CBONCTB
Tema 4. O6Wan xapakTepucTUKa XMMmuyeckux anemeH- ToB VIA-rpynnbl. Cepa u
eé coeanHeHus (5 4)
23 O6wwas xapakrepucTtuka anemeHtoB VIArpynnbl. OcobeHHOCTN CTPOeHMss aTOMOB 3TUX
3NIEMEHTOB, XapakTepHble ANs HAX CTEeMNeHN OKUCMEHUs
24 CTpoeHue n dusnyeckmne cBoNCTBa NPOCTbIX BELLECTB — KUCNOPOAA U Cepbl.
AnnoTtponHble MogndukaLmm Kucnopoaa u cepbl. XMMmnyeckne CBONCTBa cepbl.
CepoBogopoga, CTpoeHne, usnyeckne n xummdeckme ceonctea. Okcmapl cepbl Kak
nNpeacTaBUTENN KUCNOTHBIX OKCUA0B
25 CepHas kucnora, dusmyeckune Lindposas nab
N RELEON
1 XMMnJeckune cBoncTBa (0bLLmMe Kak NnpegcTaBUTens Knacca Kucnor u
cneunduyeckne), npuMeHeHne Lindposon gar
3MEKTPONPOBOL
26 Xumuyeckme peakuuu, nexaiiue B OCHOBE NPOMBILLIIEHHOro cnocoba nonyyeHns




cepHom KMCroTbl. Conm CEPHON KUCTOTbI.

27 HaxoxzaeHue cepbl 1 €€ coefMHeHUA
B Nnpupoae. XuMmnyeckoe 3arpsi3HeH1e oKpyXatoLLen cpeabl CoOeanHEHNSIMU cepbl
(kvcnoTHble fOXAMW, 3arpsi3HeHMe Bo3ayxa 1 BOAOEMOB), crnocobbl ero
npenoTBpaLleHns
Tema 5. O6was xapakTepucTMKa XMMU4yecknx anemeHToB VA-rpynnbl.

A3oT, chocchop u ux coeanHeHus (7 4)

28 O6Lasn xapaktepucTuka anemeHToB VArpynnbl. OcO6EeHHOCTM CTPOEHMS aTOMOB 3TUX
3NIEMEHTOB, XapaKkTepHbIe ANs HAX CTEMEHN OKUCMEHUS

29 | As3oT, pacnpocTpaHeHue B npupoae, husndeckue n xummyeckue ceoctea. Kpyrosopot
asoTa B npupoae

30 AmMMuMak, ero usmyeckme n XMmMm4eckne CBOMCTBA, NofyyeHne n npumeHeHne. Conu
aMMOHUS, UX (PU3NYECKME N XMMUYECKME CBONCTBA, NPYMEHEHME.

MpakTnyeckasi pabota Ne 3. [NonyyeHne aMmunaka, u3y4eHue ero CBOMCTB.

31 | A3sortHas kucnoTa, e€ dusmyeckne n xummyeckme cBoicTea (obLine kak LindppoBas nab
npeacTaBUTENs knacca KUcnoT u cneunduyeckme). MicnonsaoBaHue HUTpaToOB 1 conew RELEON
aMMOHUS B Ka4ecTBe MUHeparbHbIX yao0peHui .

Lindbposon par
3NEKTPONPOBOL

32 Xumuyeckoe 3arpssHeHne okpyxaroLLlen cpefbl COeUHEHUAMU a30Ta (KUCIOTHbIE
[0Xau, 3arpsa3HeHne Bo3ay Xa, NoYBbl U BOGOEMOB

33 docop, annoTponHble Mmoaudukaumm docdopa, dusnyeckne n XuMmmieckne
cBouncTea

34 Oxkeug chocchopa(V) n hoctopHas kucnoTa, Usnmveckme n XMMm4eckue CBOMCTBa,
nonyyeHue. Vicnonb3oBaHne gocaToB B Ka4eCcTBe MUHEParbHbLIX Y400pEHNIA.
3arpsis3HeHne NpMpoaHbLIX BOAOEMOB dhocdaTamu
Tema 6. O6Las xapakTepucTUKa XuMu4eckmux anemeHtos IVA-
rpynnbl. Yrnepoa n KpeMHUIM U X coeAuHeHus
8u)+1

35 Yrnepoa

36- | Okcuabl yrnepopaa, ux pusnyeckme 1 XMMnU4eckne CBoMCTBa.

37

38 YronbHas knucrnota u eé conu, ux Pusn4eckne n XMMmn4eckne CBONCTBa, NONyveHne u
npUMeHeHue.

39 MepBoHavanbHbIe NOHATUSI 06 OpraHNYECcKMNX BELECTBaX Kak O COeANHEHUAX
yrnepoga: ocobeHHOCTU cocTaBa ¥ CTpoeHust. [oHATME 0 BUonornyeckn BaxHbIX
BelllecTBax: xupax, benkax,

40 KpemHuii, ero umanyeckme n xummyeckme CBOWCTBA, NofyYeHne U npumMeHeHue.

41 MpakTnyeckasi pabota Ne 4 MNony4yeHne yrnekucrnoro rasa. KauectseHHasi peakuusi Ha Lindpposasi nab
kapBGoHaT-NoH RELEON

Lincpposon gat
3NEeKTPONPOBOL

42 MpakTnyeckas pabaTta Ne 5 PelueHne akcnepuMeHTanbHbIX 3agay no Teme Lindpposasi nab
«HemeTannbi». RELEON

Lincpposon gat
3NEeKTPONPOBOL

43 KoHTponbHasi paboTa
Tema 7. O6wme cBOMCTBA METaNNoOB
(44)

44 O6Las xapakrepucTuka XMMUYECKNX ANIEMEHTOB — METasoB Ha OCHOBaHUM UX
NONOXeHMs B NEPUOANYECKON CUCTEME XMMUYECKUX anemeHToB [ . 1 . MeHaeneesa u
CTPOEHUs1 aTOMOB

45 CTtpoeHue metannoB. MeTannuyeckasi CBsi3b U MeTannmnyeckas kpuctannmyeckas
pelwéTka. QNEeKTPOXUMMUYECKUI Psi HaNPsXKEHUIN MeTansos

46 dusnyeckme n XMMmnyeckme CBOMCTBa METarmos .

a7 O6wwme cnocobbl nonyyeHns metannos. NoHATUE 0 KOPPO3UM METANOB U OCHOBHbIE

cnocobbl 3alWnThl OT koppo3uu. Cnnaebl (CTanb, YyryH, AlopanoMuHmn, 6poHsa), nx
npvMeHeHve B BbITY M NPOMBILLINIEHHOCTH

Tema 8. BaxHenwume MeTansbl U UX COeAUHEHUA




(16 9)* 2

48 LLlenoyHble meTannbl. [NonoxeHne B NepUOaNYECKONA CUCTEME XUMUYECKMUX 31EMEHTOB
0. V. MeHpeneeBa, cTpoeHne aToMoB. HaxoxaeHue B npupoae .
49- | dusnyeckue n XuMmU4eckue CBOMCTBA (Ha NpUMepe HaTpus U Kanus
50
51 OKeuabl Y TMAPOKCUABI HATPUS U Kanusi
52 [MpuMeHeHne WwenoYHbIX MeTannoB N UX CoOeaUHEHUN.
53 LLlenoyHo3emenbHble MeTannbl MarHUi 1 KanbLun, CTpoeHne atoMoB. onoxe Hue B
nepuoanMyeckon cucteMme xmmumye ckux anementos 1. 1. MeHpeneesa.
HaxoxaeHue B npupoae
54- | ®usmyeckne n xMmm4eckne CBOMCTBA KanbLusi U MarHusi
55
56 BaxHelLme coeqmMHeHUst KanbLms (okcua, rugpokcua, conm).
57 YKecTkocTb BoAbl U cnocobbl ee ycTpaHeHust. MNpakTuyeckas pabota Ne 6. XKécTkocTb
BOAbI U METOAbI €€ yCTpaHeHust
58 AnoMUHURA.
59- | ®usnyeckne n xummyeckue ceorictea. AMoTepHble CBOINCTBA OKCUaa U ruapokcmaa
60
61 XKeneso. Lincpposas nab
RELEON
Lindbposon gar
naBneHuns
62 dursnyeckme n XuMmmnyeckue CBOMCTBaA xenesa
63 Oxkeugpbl, rmagpokenabl n conu xenesa(ll)
n xenesa(lll) .
64 MpakTnyeckasi pabota Ne 7. PelleHne akcnepMeHTanbHbIX 3agad no Teme Lindpposasi nab
«MeTtannbl» . RELEON
Lincpposon gar
AasneHus
65 KoHTponbHasi pabota Ne3
Tema 9. BewectBa n matepuanbl B XXM3HU YernoBeka
(34)
66 Hosble maTepuansl 1 TexHonorun. Belectsa n matepuarnsl B NOBCEAHEBHOW XWU3HU
yenoseka. XumMusa 1 30poBbe.
Be3onacHoe ncnonb3oBaHWe BELLECTB U XMMUYECKUX peakumin B BbITy.
67 MprpoaHble CTOYHMKM YrNeBoAopoaoB (Yronb, MPUPOAHBIV ras, HedTb), NPOAYKTbI UX
nepepaboTku, Ux posb
B ObITY 1 MPOMbILLMIEHHOCTU
68 OCHOBbI 9KONMOMMYECKOM rPaMOTHOCTU. XMMUYECKOE 3arpsi3HEHME OKpYXato el cpeabl

(npepenbHO gonycTMas KoHueHTpaunsa sewects — MNAK).

Ponb XuMuK B peLIeHnn 3KONOrM4ecknux npodem




TOUYKA \'pocm
\ JlabopaTopHble paboTbl 8 knacc Mpaktuyeckas pabora Ne 1. «3yueHne cTpoeHuss nnameHmn»
TeopeTtuyeckas Yyactb: FOpeHne — CNOoXHbIN NPOLIECC, CONMPOBOXAAIOLIMNIACA BblAENEHNEM 3HEPTUX, Kak NpaBuno, B

BUAe Tenna u ceeTa. PasnmyaloT roMoreHHoe ropeHue (Hanpvumep, npu paboTte rasoBoii roperku), u reTeporeHHoe ropeHne
(Hanpumep, ropeHve cnmpTa 1 Cyxoro roptodero). B paccmMoTpeHHbIX NpuMepax nnams UMeeT CXOAHOe CTPoeHue. B HEM MOXHO
BbIAENUTb TPU YacTu.

BHyTpeHHUI kKoHYC TEMHOTO LiBeTa (B Cry4ae ra3oBOW ropenku CUHEro LBeTa) ¢ Hu3kon Temnepatypoi ~ 300—500 °C. 3gecb
NPOVCXOAUT UCNapeHVe U pasfoXKeHNe roproYero BeLLECTBA.

CpenHuit BOCCTAHOBUTEMbHbIN KOHYC COCTOMT U3 CMECU BO3yXa M ropsiLero rasa. 3aecb nog BrnvsiHueM 6onee BbICOKON
Temnepatypbl (1500—1800 °C) npoayKTbl UCNAPeHUs 1 Pa3NOXEHUSI FTOPHOYMX BELLECTB aKTUBHO pearnpytoT ¢ kucnopogom. Ecnu
YyacTb yrnepofa octaétcs CBOGOAHON, TO ero Menbyaniine YacTuLbl packansioTcs U NpMaaoT NilaMeHn sipkoe cBeYeHne. 3ta
yacTb nnameHu 6orata yrapHelM ra3oMm CO — CunbHbIM BOCCTAHOBUTENEM, NO3TOMY €€ Ha3blBaloT BOCCTaHOBUTENbHON. Touvka
Hanbonee BbICOKOW TemnepaTypbl HAXOAUTCS Ha OCTPME BOCCTAHOBUTENBHOIO KOHyca.

BHeELHNI oKUCNMTENbHLIN KOHYC 06pa3yeT HeBngnmyro 06OJ'IOHKy, OKpYy>XatoLlyto nnamsa. 3,U,er noa BrnnaHMem 3HavynTernbHoro

npuToka so3nyxa nonHoe ropiosero seuecrsa 4o COP u HO (npu ropen cyxoro ropiosero wa ockose yporponuka T g ke 0Bpa3yeTcs N2). Mpu aTom ocTaéres

M30bITOK Kucnopoaa, KOTOprIZ npun BbICOKOW TemMmneparype oGna,qaeT BbICOKOW OKUCIUTENbHON aKTUBHOCTbIO, MO3TOMY BHELLUHAA
YyacTb NyiaMeHN Ha3blBaeTCs OKUCITUTENbHOWN. |/|CI'IOJ'Ib3yF| nogaye Bo3fyxa, MOXHO yBENUYUTb TeMnepaTtypy nnameHu.

[MpakTnyeckas Yactb: Lienb onbiTa: M3y4ynTb CTPOEHME NiaMmeHn, onpeaenuTb TemnepaTypy B pasHbiX ero 30Hax npu
ncnonb3oBaHUN pasfninvyHbliX NICTOYHUKOB Tenna .

MepeyeHs dam4ukos yugposoli rabopamopuu: AaT4ynK TeMnepaTypbl TepMonapHblii. JornonHumensHoe o6opydogaHue: lTaTus ¢
3aKMMOM; AepxaTenb Ans NpobUpok; CnMpToBka . Mamepuarisi U peakmuebi: CIMPT 3TUMOBLIN; Cyx0e roproyee; ceeya.

TexHuka 6be3onacHocmu:
1. . Pabota cBsizaHa ¢ OTKPbITbIM NNaMeHeM — 66peI'VITer oXxora.

2. . Tepmonapa nocne n3BnevyeHns U3 nrnameHn ocTbiBaeT He cpasy — 68peI'VITer oxora. 3.B cnupToBke coaepxutcsa
ropro4vas XnaKkocCTb.

MHcmpyKuu;v K 8bIMOJTHeHUHO:

1.Moakno4nTe BbICOKOTEMMNEPATYPHBIN AaTYMK (TepMonapy) K permctparopy AaHHbIX (koMnbloTepy). 3akpenuTe AaTyuk B WTaTtuse
Tak, YTOObI ero KOHYMK Kacarncst pUTUNIs CIMPTOBKY .

2 . 3axrute cnupToBKy. Korga nokaszaHus cTabunusmpytoTcs, 3anumTe 3HavyeHne TemnepaTtypbl Ha cxeme nnamenu (puc. 1).
3.MNepemeLyante gatyvk TemnepaTypbl B CreayoLLylo TOYKY NfiaMmeHn B COOTBETCTBMMU CO CXeMOW. [1ns aToro ocnabnsante mydTty u
nepemelyarite eé (BMecTe C nankomn n 4aTinkom) B Hy>kHoe mecTo. Korga nokasaHus cTabunumanpyioTcsi, CHoBa 3aHOCUTE 3HaYeHune
Temneparypbl B COOTBETCTBYIOLLLEN TOUKE HA CXEMY .

4 . Tak n3amepbTe TemnepaTypy BO BCEX TOYKAX NiiaMeHn, OTMeYEHHbIX Ha cxeme . 5 . [loBTopuTe AeNCTBUSI CO CBEYON U CyXUM
roproymMm.

TOUKA \'pocrA
\ 6.06partute BHUMaHue! [pn n3yyeHun cTpoeHusi NNaMeHn Cyxoro roptodero ucnonbayetcs 1/4 yactb
TabneTtku. Kycouek roptoyero nomeLLatoT Ha KepaMUYecKyto MuTKy.

Puc. 1. Toukm namepeHusi Temnepatypbl NnameHn 7 . BHecute B nnamsa cnMpTOBKU HA NONMUHYTLI NPoBupkKy. N3Bneknte npobupky
13 NnameHn 1 paccMoTpuTe eé€ NoBEPXHOCTb.



8 . MosTOpUTE OMLIT CO CBeYoii. Kakoro LBeTa obpa3osancs Hanét? Yto aTo 3a BellecTBO? Pe3ynbTarthl usmepeHuit/HabnoaeHnn

NcToYHMK TennoTel TemnepaTypa okono uTuns TemnepaTypa B cpegHel 4actu TemnepaTtypa B BepxHel 4acTn
Ne (kycodka roptoyero) nnameHu nnameHun
1 CnupTtoBka
2 Cseua
3 Cyxoe roptouee
Bbigodbi:

B BbIBOAax ykasaTb, Kakol MCTOYHUK TEMNNOTbI NPEANOoYTUTENBHO UCMOMNb30BaTh B XMMUYECKON nabopaTopum 1 Noyemy .
KoHmpornbHbie 80rpochi:

1. Kakow UCTOYHMK nnameHu Bbin ucnonb3oBaH? 2 . Kakasi YacTb nnaMmeHun camas ropsiyasn?

3. [lo kakol MmakcumarbHON TemnepaTypbl yaaétcst nporpeTs TepMmonapy? 4 . Uto ropsivyee — LLEHTP NnamMmeHn unm kpas?

1. . Mo4yemy cnMpToBKa rOpUT NOYTM BECLBETHLIM NIIaMEHEM, a CBeYa — CBETALWMM? MOXHO N UCMONb30BaTh CBEYM B
nabopaTopum BMECTO CMIUPTOBOK?

2. . Kakue npogykTbl FOpeHUs OQUHAKOBbI Y CMMPTOBKM U cBeun? 7 . 3agaHue ans nogrotosku k MTNA, BIP

Mpu HarpeBaHWK TBEPAbIX BELLECTB B NPobMpke Heobxoamnmo: 1.83ATb NPOGMPKY B PYKU U HarpeBaTb Ty 4acTb, rAe NEXuT
BELLEeCTBO; 2.3aKpenuTb NPobupKy B LUTATUBE U HarpeBaTb Ty YacTb, FAE NEXUT BELLECTBO;

3.83ATb NPOGUPKY B PYKW, NPOrpeTb BCIO NPOGUPKY, a 3aTem Ty YacTb, rAe NEXUT BELECTBO;
4.3aKkpenuTb NPOBMpPKY B LUTATUBE, MPOrpeTh BCO NPOBUPKY, a 3aTemM Ty YacTb, rAe NexuT BelecTtso . (MpaBunbHbIN OTBET: 4 .)

8.3apaHune ansa pa3suTua PyHKLMOHaNbHOW rPaMOTHOCTH

B kHure Mankna ®apages «/ctopus ceeuv» aBToOp OMUCLIBAET OMNbIT, KOTOPbLIM OH AEMOHCTPUPOBAI Ha CBOMX Nekuusx. B nnamsa
CBeYun OH nomMeLan U30orHyTyro CTEKNAHHYI0 pr6Ky. OAauH KoHel pr6Kl/I onyckarcsa Heganeko ot UTUNS, BTOPON BbIBOAUICS HA
HECKOSIbKO CaHTMMETPOB OT NnaMeHn. Yepes HekoTopoe BpemMs K KOHLY pr6Kl/I NOAHOCUNY ropALLYIo Ny4nHy. [osaBnsanock nnams,
KOTOpOe€ CcyllecTBoBasro OTAeNbHO OT nilamMeHun ceevn. Kak MoXHO 06bSICHUTL 3TO siBNeHne?

OrtBeT: B 3T0OI YacTy NnaMeHn NPOMCXOAUT UcnapeHue napaduHa. Mapbl napadyHa Ha Bo3ayxe, NPy NO4XUraHUM, 3aropatoTcs.

Puc. 2. OnbIT ¢ nnameHem ceeyn

TOUKA \'pocm
\ [JeMOHCTpaunoHHbIN akcnepumeHT Ne 1. «BbidesieHue u nozsowieHue mernna —
npu3HaKk xumu4eckol peakyuu»

Teopetuyeckas Yyactb. PaboTta npoBoanTcst Npu n3ydeHnm Tembl «IpusHakm XMMUYECKUX peakLuii». BelgeneHve n

norroLeHne TENNoThbl, UIAMEHEHNE OKPaCKN PacTBOPOB UM BELLECTB, BblAENEHNE ra3a siBMsSTCS OCHOBHbIMMW NpU3Hakamu
XMMUYECKNX peakumin. Takke MMeeT CMbICIT MOBTOPUTL paboTy Npu BBEAEHWUM MOHATUS «TennoBon 3 ekT peakuumny .

MpakTnyeckas YacTb. Llenb paGoTbl: NPOAEMOHCTPUPOBATL BhlAESNEeHVE U MOrMoLLeHMe Tenna npy XMmmn4ecknx peakuusx. Ceasatb
rokasaHusl AaTyvka TemnepaTtypbl C ocs3aTenbHbIMU OLLYLLIEHUAMM.

lMepeyeHb damyukoes yughposol nabopamopuu: [aTYVK TemnepaTypbl NNaTUHOBBIN.

HononHumensHoe obopydosaHue: fBa XMMUYeCKuX cTakaHa (50 mn), npoMblBanka ¢ AUCTUNNMPOBAHHOM BOAOW, CTakaH Ans crvea
oTpaboTaHHbIX PacTBOPOB.

Mamepuarnbl u peakmuebl: anioMuHUeBasi NpoBonoka unu rpanynel, 20%-Heln pacteop rugpokcuga Hatpust NaOH, 10%-Hbin
pacTtBop ykcycHou kucnotel CH3COOH, rugpokap6oHat Hatpus NaHCO3 .

TexHuka 6e3onacHocmu: 1 .PaboTtaTb B ovkax. 2.TpebyeTcsa cobniogeHne mep 6e3onacHoCTU Npu paboTe ¢ rugpokcuaoM HaTpusi U
HarpeBaTternbHbIMY Npubopamu.

UHcmpykyusi K ebinonHeHuto: 1.B xumunyecknii ctakaH Hanente pactsop wenoum NaOH. M3mepbTe ero Temnepartypy. [Momectute
rpaHyrnbl MU NPOBOSIOKY antoMUHUSA Tak, YTOObl Hag HUMK OCcTaBarncs cron xuakocTn. Koraa HauHETCS peakuums, obpatute
BHMMaHMeE LLKONbHUKOB Ha BblAeneHne rasa u ypennyeHme temneparypsbl. XKenatenbHo (ecnv peakuusi MaET He CriwKom BypHO)



np0|7|T|/| No Knaccy n atb WKONMbHMKaM NoTporatb CTakaH, YTOObI yﬁeﬂMTbCﬂ, YTO ero coaepxmmoe pasorpenocb. OTmeTbTE

MakcuMarbHylo TemnepaTypy pacTBopa. [onyyeHHbIli pe3ynbTaTt 3aHecuTe B Tabnumuy .

2.MNpomoiiTe AaT4nk TemnepaTypbl BOAON. B cTakaH HanenTe yKCyCHYIO KUCMOTY Ha & 1/3 no BeicoTe. N3mepbTe eé

Temneparypy.

Hebonbwmnmun nopunaMun HacbinbTe FM,ﬂpOKapGOHaT HaTpud, noMmewmnBasa oaT4nKoM TemMneparTypbl. O6paTVITe BHMMaHNe
LUKOJNIbHUKOB Ha BblaeneHune rasa - npu3Hak XUMUYECKOM peakyun. nOCMOTpVITe, KaK U3aMeHdaeTcda Temneparypa. OTmeTbTe

MUHUMarbHYO TemnepaTypy pacTBopa.

MonyyeHHbI peaynbTaT YYeHUKN 3aHOCAT B Tabnuuy. PesynbTarbl namepeHui /HabnioaeHni

Pearvpyrowme Bewectsa

HavanbHas Temneparypa pactsopa

MakcumarnbsHas/MMHUMarnsHas Temneparypa
pactsopa

PacTBop Wweno4un v antoMuH1I

PacTBop yKcycHOI KUCNOTbI U coaa

Bbigodbi: Yka3aTb NPU3HaKN XUMUYECKMX peakLmii.

KOHmpOﬂbele 80r1pocChbl:

1. .I'IpleeJJMTe npumepb! peaKLl,I/IVI, npoTeKarnLwnx Cc BbiaeneHnem TensioThbl.

2. .Ons nony4yeHust HerawéHow M3BECTU MeN NPOoKanuBatoT Npy BbICOKON TemnepaTtype. K kakoMy TUMy MOXHO OTHECTU 3Ty
peakuno? 3.3agaHue ans nogrotoBku k MMA, BIMP: Tonbko xumu4yeckme siBNieHusi nepeyvmcrieHbl B rpynmne:

1.F'opeHune cBeum, BbiNafeHne AOXKAEBbIX Kanenb, kunenve Boapl 2.CkucaHue S6roYHoro coka, CkcaHue Moroka, pacTBopeHue
Mena B ykcyce 3.TasiHue cHera, nnaBneHne cBMHLUA, NpoTyxaHue KypuHoro siya 4.06pasoBaHue TymaHa, ropeHve GeHranbCcKom

CBe4un, ropeHme npnpogHoro rasa

TOUKA \!pocm

.AeMOHCTpaumnoHHbIN 3KcnepumeHT Ne 2. «PassoxeHue 800bl 351IeKMPUYECKUM MOKOM»

TeopeTtuyeckasa Yactb. [Nepen Havanom pa6OTbI cnenyet O6CY,EI,VITb CO LWWKOJTIbHMUKaMu BOMNPOC: NPOCTbIM UMK CNOXHbIM BELLEeCTBOM
sABnsieTca Boga. [locne BblABMKEHUS YHALMMUCS Pa3NNYHbBIX TMNOTE3 YyYUTenb NPOCUT NPearioXnTb BapnaHTbl NX

3KCMepyMeHTarbHO NPOBEPKU.

OO6bIYHO AaHHbIN ONbIT PEKOMEHAYIOT NPOBOAUTL B Npubope ModpmaHa, yCTPONCTBO KOTOPOro SABMSIETCA 4OCTAaTOYHO CIOXHbLIM ANS
BOCbMWKINACCHUKOB. YA06Hee ero nposoauTb B Npubope Ans OMnbITOB C 31EKTPUYECKUM TOKOM, UCNOMb3Ys B KAYECTBE 3nekTponuTa
10%-HbI pacTBOp MMAPOKCHMAA HATPUS U CTalbHbIE (NyYlle HUKeneBble) anekTpoabl. Bo n3bexaHvne BcneHwBaHusi pacTBopa npu
[EeMOHCTpaLMK K 3NeKTponuTy cneayeT Ao6aBnTb 3TUNOBLIN cnupT (Ha 4 o6béma pacTBopa anekTponuTta 1 06bém 95%-Horo

pacTteopa cnupTa) .

[MpakTnyeckas Yactb. Llenb pa6OTbIZ copmupoBaTb NpeacTaBneHuns y yyalnxcs 06 aHanmae CNoxHbIX BELLECTB U U3MEHEHUN
MOJEeKys CNOXHbIX BELWEeCTB B X0A4e XUMUYECKUX peakumn.

HononHumernbHoe o6opydoeaHue: I'Ipl/l60p AN oNbITOB C 3JIEKTPUHECKUM TOKOM; MCTOYHUK MNOCTOAHHOIO TOKa: I'IpO6VIpKVI -2 W,
NpoHYyMepOBaHHbI€; Ny4YnHKa; CMNPTOBKA; I'Ip06KM — 2 WT, NUHLUET .

Mamepuarnbi u peakmuebi: cnupT 3TUNoBbIN, 10%-Hbl pacTBOP LLENOYN.

TexHuka 6e3onacHocmu: PaboTaTb B O4Kax. Tpe6y|oTc;| cneumnanbHble Mepbl 6esonacHocTu npu pa60Te C rmapokcnaom HaTpua .

UHempykyusi K ebinonHeHuro: 1.3anornHuTe aneKkTponNUTUYECKY0 BaHHY U EMOHCTPaLMOHHbIE NPOBYPKM pacTBOPOM 3nekTponuTa
3apaHee, [0 ypoka. 2.[TpoaeMoHCTpUpyinTe NpMGop yYawmmMes, 06bSICHUTE ero YCTPOWCTBO U BKIOYNTE NOCTOSIHHbIN

ANEKTPUYECKUIA TOK.

1. Ha6niopaeTcs BolaeneHve ra3oB Ha anektTpodax npubopa. O6paTuTe BHUMaHWE yYalyxcsi Ha TO, YTO OAMH U3 ra3oB
BblAENAETCA UHTEHCUBHEN U 3aHMMaeT B ABa pasa 6onblumnii 06 bEM MO CPaBHEHWIO CO BTOPLIM ra3oMm.

2.  ObcyauTe Habnogaemble NPU3HaKM XMMUYECKOW peakumu, caenaTe npeanoriokeHns 0 TOM, B Kakux npobupkax
HaxoaATCsl KUCMOPOA M BoOopoa. DnekTponva npekpatute, korga B npobupkax Habepétcst okono 6 mn Bogopoda v 3 mn

Kucnopoaa .

3. O6partuTte BHMMaHUE Ha pa3nuyHble 00bEMbBI COBpaHHbIX ra3os. MNpobupku NNOTHO 3akponTe Nnpobkamu Nog crnoem
anekTponuta. TneloLien Ny4nHon onpeaenure Hanu4me KUCnopoaa B Npobupke, ropsiLien NyYMHON NogoXruTe BO4OpOs.
[Mpeanoxute yyalwmmMcs 3aHeCcTn pesynbTarbl HabnogeHun B Tabnuuy. PesynbTatel HabnwogeHnn

Homep npobupku

O6bém rasa

HasBaHue rasa

1

2

Bbi800b1: OTpasuTb, YTO NPOUCXOANT C MOMNEKYNaMM CIOXHbIX BELLECTB B XO4e XUMUYECKOWN peakuuu.

KoHmponbHbie gorpockl: 1.M0oXHO N No BHELWHEMY BMAY OTNMYMTL ra3 BO4OPOA, OT rasa kucnopoga? 2 .Kakue yactuubl
COXpaHsITCs B X0fe NPOTEKaHWsi peakuuy pasnoxeHust BoAp!, a kakve paspywatoTca? 3 .Kak gokasaTb, 4TO B cocTaBe caxapa

cogepxarcs aToMbl yrnepoga?

4 3apaHve gna nogrotoBku k TMA, BIP. Mpu cobupaHum razoB Mcnonb3yoT Nprubopbl, NpeacTaBeHHble Ha pucyHke. C nomoLubio,
KaKunx 13 yka3aHHbIX NpubopoB MoxHO cobupaTb Bogopon? OBocHynTe CBOM OTBET, UCXOAA U3 CBOMCTB AAHHOrO rasa.



Puc. 7. MNpubopbl Ans cobupaHus rasos

(A) (b) (B)

TOUKA \!pocm

[lleMoHCTpaLMOHHBbI akcriepuMeHT Ne 3. «3akoH COXpaHeHwst Macchl BELLLECTBY
TeopeTnyeckasa YacTb. Mpu U3y4eHUn faHHOM TeMbl LienecoobpasHo co3aaTth NPOBNEMHY0 CUTYaLMio, AN paspeLleHus

KOTOpOI;I yyaumeca BblABUralOT rmnoTesbl, Tpe6yrou4|/|e akcnepwmeHTaanoﬁ NpoBEpKN. I'IpM O6Cy)K,D.eHI/II/I npeanoXXeHHbIX
BapuaHTOB NPOBEPKN BbIABUHYTbLIX TMMNOTE3 BOCbMUKIACCHUKN npeanararoT pasfindHbie BapuaHTbl KOHCTPYKUUK npw6op03, T.€.
NPOABNAT TBOPYECKYO aKTUBHOCTb, B XO04e KOTOpOI7I nponcxoauT nepeocMbiCrieHne ano6peTaeMblx 3HaHWA.

Ha ypoke yyauiuecs y3HatoT o pabotax M. B. JlomoHocoBa 1 A. JlaByasbe, NOCBALLEHHBIX OTKPLITUIO 3aKOHA COXPaHEHUst Macchl
BELLECTB, (DOPMYNMPYIOT 3aKOH, MPUXOAST K BbIBOAY, YTO Macca BELLECTB B XOA4e peakuun JOMKHa OCTaBaTbCs MOCTOSIHHOW.
[obuBLINCL NOHUMaHWSA AAaHHOTO Te3Uca, yYuTenb AEMOHCTPUPYET SKCMEPUMEHT .

[MpakTnyeckasa 4Yactb. LLeJ'Ib pa6OTbIZ SKCnepumMeHTanbHO AoKa3aTb 3akKOH COXpaHeHUA MacChbl BELLECTB .

[HononHumernbHoe o6opydosaHue: BeCbl TEXHOXUMUYECKUE UNN ANEKTPOHHbIE; CBe4a, kon6a nnockogoHHast 250 mn; noxka Ans
CXUraHusi BeLlecTB.

Mamepuanbi u peakmuebl: cBeva.
TexHuka 6e301acHOCMU: BbINOMHATL TpeBoBaHMsa Npu paboTe C OTKPLITLIM NaMmeHeM.

MHCMpyKUUS K 8bIMOMHeHUo: Ha pbluaxHbiX UK aNeKTPOHHbLIX Becax YpaBHOBELLMBAETCS CBEYa, a 3aTeM yunTerb 3aXuraeT ee.
Yyalmeca HabnoaatoT, YTo B TeYeHne ~1 MUH paBHOBECHE BECOB HApYLIAETCS, Yallka C ropsiLiei CBeYOol NogHUMaEeTCs BBEPX.
YyalmmMcs 3agarTcs Bonpock!: «Kak MOXHO 06BbACHUTL HabmogaeMbli akT? Kak aToT hakT cornacyercsi C 3aKOHOM COXpaHeHust
macchbl BelecTs?» O6CYyKaeHVe AaHHbIX BOMPOCOB NMPUBOAUT YHALLMXCS K MbICAIX O TOM, YTO SKCMEPUMEHT NPOBEAEH HEKOPPEKTHO,
cnepyeT U3MeHUTb KOHCTPYKLUO npubopa.

Yuutenb 3apaHee [OMKEH NOATOTOBUTL KONBY 4OCTAaTOYHO GoMbLUoro o6bEMa C XOpPOLUO NoAOrHaHHO NPOGKO, B KOTOPYIO
BCTaBMeHa foxeyka.

B noxeuke 3akpennsietcs ceeva. Becb npnbop B cbope 3apaHee ypaBHOBeLUMBaETCS
Ha Becax (puc. 8) . Korga yyalumecs npuxoasT K BbIBOAY, YTO OMbIT CreAyeT NPOBOAUTL B 3aKPbITOM Npubope, yuutenb AoCTaéT
BECbI C KONOOW, 3aXUraeT CBevy, 3aKpenyéHHyIo B TOXXeYKe, BHOCUT B KOfby M NMOTHO 3akpbiBaeT. Yyalmecsi BUAAT, YTo
paBHOBECME BECOB HE HapyLIAETCs B XOE BCEro 3KCNEpPUMEHTa .

Puc. 8. Mpubop Ans 4eMOHCTpaLUN 3aKkoOHa COXPaHEHUst MacChl BELLLECTB

BbiBOAbI:
B BbiBOAax He06X04MMO OTpa3uTb TE3NC, YTO Macca BELLECTB NPU NPOTEKaHUM XMMUYECKOWN peakLmm CoOXpaHsieTcs .

KoHmporbHble 80Mpochki:
3apaHua ans passuTUS OYHKUNOHANbHON FPamMoTHOCTH

1. Tpw ropeHun gpoB ocTaétcs 3ona. Macca 305nbl MeHbLLE MacChl B3ATbIX Af1si CXUraHusi 4poB. Kak MOXXHO 06bACHUTL 3TOT
dakt?

2. [Ans npurotoBneHusi MsicHoro 6ynboHa noBap B3N Kycok Msica maccow 1 kr . lNocne Bapku Kycok msica ctan Becutb 800 r
. Moyemy macca nameHunacb?



TOUKA \!pocrA

[emMoHcTpauunoHHbin akcnepumeHT Ne 4. «OnpegeneHne coctaBa Bo3gyxay
Teopetunyeckas yactb. lNepen NnpoBeaeHNeM 3KCNepMMeHTa yyalnMcs Heo6XoaMMOo 06 BACHUTL YCTPOMCTBO Npubopa, YTo

o3HayvaloT AeneHus. Takke Heobxoanmo ybeanTbes, 4To Npobka Nnpubopa repMeTnYHO 3akpbiBaeT cocya. [IpakTnyeckas 4acTb.
Llenb paboTbl: akcnepumeHTanbHo onpeaenuts 06 bEMHYIO JOMI0 KUCNOpoAa B BO3AYXeE .

HononHumensHoe obopydosaHue: Npubop Ans onpefeneHns cocTaBa Bo3ayxa, LWTaTuB, CMMPTOBKA, CTEKINSHHas nanoyka, nyynHa,

CTakaH ¢ BOOoWN.

Mamepuansi u peakmuebl: KpacHbI docdop.

TexHuka 6e3onacHocmu: C OCTOPOXHOCTbIO 0BpaLLaThCsi C ropsLM ocdopom.

MHcmpyKuu,q K 8bIIMOJTHeHUro:

1.Kpuctannuaatop HanomnosunHy 3anonHuTe BoAon. Ha noBepxHOCTb BoAbl noMecTuTe chapdoposyto yaluky ¢ 1—1,5 r cyxoro
KpacHoro docdopa. 2.06paTute BHUMaHUe Ha He0OX0AVMOE YCIOBME SKCMepPUMEHTa — BNaxHbI hocdop ncnonb3oBaTth Hemnb3s!
docopa fOMKHO ObITb B3ATO Bonblue, Yem TpebyeTcs ANs CBA3bIBAHWSA BCEro KMCNOpoAa, HaxoAsLuerocs B cocyae.

1. OTKpOI;ITe I'IpO6Ky np|/|6opa N NOMECTUTE KOJTOKON B KpuUctannmsaTtop C BOJOW. nOprSI/ITe KOJ10KON B BOAY HaCTONbKO,
YTOObI YypoBeHb BOAbI coBnagan ¢ HWXHUM ieneHnemM KosoKona. I'Ip|/| 3TOM HUXHUI Kpa|7| KOJ10KOMa He A0JKeH A0X0AUTb
A0 OHa KpucTtannusartopa . [nsa aToro konokon 3aKkpenute B LUTaTnee UM noMmecTute Ha AHO Kpuctannusaropa ase

CTeKNAHHbIEe Nanoyku .

2. CunbHO pasorpeBs KOHeL| CTEKNAHHOM Nanoyku, onycTuTe eé B KOMoKon 1 nogoxrute docdop. Kak Tonbko docdop
3aropencs, GbICTPO U3BMEKUTE Nanoyky U 3aKponTe KOnokon Npobkoi. Konokon 3anonHseTcs rycTeiM 6enbiv AbIMOM,

COCTOSAILLMM M3 YacTuyek pocdopHOro aHrmapuaa.

3. TNpu ropeHun doccopa o6bEM BO3ayxa BHYTPU KOMOKONa BHa4ane ot HarpeBaHUsi HEMHOrO yBENWYMBAETCS, @ YPOBEHb
BOAbI B KOMNoKore noHmxaeTcs . [1o Mmepe pacxofoBaHUs KMCNOpoAa nnamsi NocTeneHHo racHeT. benbln pochopHbIit
aHruapua pacteopsieTcs B Boge . Cocyn oxnaxgaeTcs, ras B KONIOKoSie NoCTENEeHHO yMeHbLLIaeTcsi B 00béme . YpoBeHb
BOAb! B KONOKOINe noBbiwaeTcs . B kpuctannusatop gonevite Boabl B TakoM 06beMe, YTOObl BHYTPW 1 CHapYXuW Konokona
YPOBHM ObINW OAMHAKOBBI U COBMaganu co BTOPbIM AeNeHneM Korokona.

6 . OTkponTe NPUGOP M NPU NOMOLLM ropsALLEN NMYYnHbl YGEAUTECH B TOM, YTO OCTaBLUMIACA B KONOKOSE ra3 He noaaepxusaeT

ropeHusi. PesynbTatbl HabnogeHnn

Yucno genexuin B npubope, 3anofHeHHbIX BO3AYXOM (40
npoBeaeHUst peakLuum)

Yucno aenexuin B npubope, 3anonHeHHbIX razamu
(nocne npoBefeHNs peakumn)

Kakol1 ra3 npopearmpoBan”

BbiBOAbI:
B BbIBOAax ykasaTb cogepaHue kucrnopoga B Bo3ayxe (B %).

KoHTponbHble Bonpochl: 1.Kakoi ras pacxoayetcs npu cxuraHumn occopa B Bo3ayxe? 2.Kakort 06bEM kucnopona B Bo3ayxe?
Ckornbko 3To cocTaBnsieT B npoueHTax? 3.Movyemy Ans nposedeHust akcriepumeHTa 6epyT n3bbiTok docdopa?

4.Kakow ras octancs B konokone nocne cropanusa gpocdopa? 5.3aganma ana nogrotoskn kK MTMA, BIP YkaxuTte, B Kakyto rpynny

BXOOAT BeLWeCTBa, 3arpAa3HAlLLmMe BO3ayX:

1. BOAAHOW nap, Yrnekucnblv ras; 2.CepHUCTbLIV ras, okcuabl a3oTa; 3.KMCMopOoA, asoT; 4.renun, Kcnopoa

TOUKA \\'pocm

9 knacc

OeMoHcTpaunoHHbIN 3kcnepumeHT Ne 1. «TennoBon 3dheKkT pacTBOpPEHUA BelecTB B BoAe»

TeopeTtuyeckas YacTb. PacTBOpeHue BeLecTB NpeacTaBnsaeT cobon CrnoxHoe puanko-xmmMmmyeckoe siBneHme, 3aBmcsiee ot

MPVPOALI PACTBOPEHHOTO BELLLECTBA 1 PACTBOPUTENS, OT TEMMNepaTypbl U KOHLEHTpaumn obpasyioLerocsi pacteopa.

Mpw pacTBOpeHUM KpUCTaNIMYECKUX BELLECTB B BOAE NPOUCXOASAT TPU OCHOBHbIX Npouecca. 1.Pa3pyLueHne kpuctannuyeckoi
PELETKN pacTBOPSAEMOro BeLEeCTBa — 3HAOTEPMUYECKUIA NPOLLECC.

1. Twvppatauwms, T.e. B3aMMOogencTBre YacTul, (MOHOB MM MOSEKYN) pacTBOPSEMOro BellecTsa C MonekynaMmm Bogbl —
3K30TEepMmUYeckunin npouecc . 3.MepeHoc rmapatMpoBaHHbIX YacTUL, OT rPaHuLbl KpUCTann-pacTeBop B 00w mii 06bEM
pacTBopa, 3TOT NPOLLECC HE CONPOBOXAAETCA HU BblAeNEHNEM, HV NOrMOLLEHNEM TENMOThI.

B 3aB1CMMOCTM OT TOro, TENOBOWN 3P EKT Kakoro 13 AByx NPOLLECCoB (pa3pyLleHune KpucTanna unm rngparaums vyactumy)
npeobnagaet, obLmin TennoBon 3deKkT pacTBOPEHUSA MOXKET ObliTb BENIMYNHOW NONOXUTENBHON NN OTPULATENBHOMN.

MpakTnyeckasn Yactb. Llenib pabomsi: onpegenntb TensoBon 3heKT pacTBOPEHUSA CEPHON KMCNOTLI, TMAPOKCMAA HATPKS K

HUTpaTa aMMOHUA .

lMepeyeHb damyukoes Lyughposol nabopamopuu: AaT4VK TemnepaTypbl NNaTUHOBBIN .

HononHumenbHoe ob6opydosaHue: cTakaH Ha 150 Mn — 3 WIT.; CTEKNSAHHas nanoyka; NpoMbIiBanka; MepHas npobupka; wnarens — 2

wT .

Mamepuarnbi u peakmuebl: CepHas KMcnota (KOHL, .); TMAPOKCUA HaTpUs KPUCTanNINYECKUn; HUTpaAT aMMOHMS .

TexHuka 6e3onacHocmu: 1.CepHasi kucnora v ruapoKCUA HaTpusa ABNSIOTCS arpeccuBHbIMU BelecTBamn. Heobxoanmo
ocTeperaTtbCsi UX NoNagaHus Ha Koxy u ogexay. 2.bepeub rmasal 3.HeobxoanMo NOMHUTL NpaBuno passeaeHuns kucnor. 4.Ha
paboyem mecTe JoMmkHbI BbiTb HENTpanu3yoLLme cpeacTaa: 2%-Hble pacTBOpbI rMapokapboHaTa HaTpus N YKCYCHOW KUCMNOTbI.



MHCmpyKL(UH K 8bIlNOJTHeHUK:

1.B nepsbilt cTakaH HanenTe 50 mn BoAbl. 2.C NOMOLLbIO AaT4uKa onpedenvTe eé TemneparTypy.

1.

OTmepbTe 10 M KOHLEHTPUPOBAHHOW CEPHOM KUCINOTbI U MEeANIEHHO, NPU NepeMeLLMBaHNK pacTBopa CTEKINSIHHON
nanoyvkow BnuBamTe cepHyto knucnoty. ObpaTute BHUMaHWe Ha Nopsi0K CMELLUMBaHNA BOAbl U cepHou kucnoTel! Cnegurte
3a U3MeHeHneM TeMnepaTypbl MpU pacTBOPEHUM KUCNOTbl. Hanbonee BbICOKOE NokasaHue TeMnepaTypbl 3aHecuTe B
Tabnuuy. [atyuk TLatenbsHoO NPOMONTE BOAOW.

Bo BTOpOI7I cTakaH NoMecTUTe OKomo 8 1 TBép,D.OFO NOpOLUKa ruapokcuaa Hatpua u Bnente 50 mn Boapl. OI'IyCTI/ITe Aaryunk
TemMmnepartypbl 1 nepememame pacTBOp. OTmeTbTe camoe BbICOKOE 3HayeHne TeMmnepartypbl. TwaTtensHo I'IpOMOl7ITe

LaTynK BOAOW.

B TpeTI/II7I cTakaH HacbinbTe 151 MENKOKPUCTaniM4eckoro HuTpata aMmmoHua n I'IpI/IJ'IeI7ITe 50 mn BoAbI. OI'IyCTVITe natynk
Temnepartypbl 1 6bICTpO nepemeLuaVlTe pacTBop. Haunbonee HU3koe 3Ha4YeHne TemMmnepartypbl 3aHecuTe B Ta6n|/|uy.

Pe3ynbTatbl namepeHuin/HabnogeHnn

Mccnegyemasa cuctema

[uctunnuposaHHas Boga Bona+ H2S04

Bopa + NaOH Boga + NH/NOJ

Temnepatypa, °C

Bbi800biI:

OTpasuTb, Kakoi TennoBon achdekT NnpeobnagaeTt Npyu pacTBOPEHUU B BOAE CEPHOMN KUCNOTbI, HATPaTa aMMOHWSI, rmapokcmaa

HaTpus.

KOHmpOﬂbele 80r1pocChbl:

1.06bsACHMTE, NOYEeMY NpU PacTBOPEHUM OOHMX BELLECTB B BOAE BblAeNseTcs TennoTa, Apyrnx — nornowaetcs. 2.MpegnonoxuTe
Tennoson addekT npoLecca pacTBOPEHUS B BoAe rmapoKkcuaa kanus.

TOUKA \!pocm

MpakTnyeckas pabota Ne 1. SnekTponuTbl U HEANEKTPONUTHI
Teopetunyeckas YacTb. [py pacTBOpEHUM B BOAE MOHHBIX COeAMHEHUI NOMSPHbIE MOMEKY bl BOAbLI OKPYXKatoT (COnbBaTUPYIOT)

3apshKeHHble NOHbI, NepeBoas UX B pacTBop. MonekynspHble coeAnHeHNs ConbBaTUPYIOTCA, HO He pacnagalTcs Ha UOoHbI . B
nepBOM criy4ae pacTBOp NPOBOAUT 3NEKTPUYECKNIA TOK, BO BTOPOM HET .

OI'Ipe,El,eJ'lVITb NPUHaANEeXHOCTb BelecTBa U1 pacTteopa BeLleCTBa K 3JIEKTPOSIMTaM MOXHO NMpu NOMOLLUN n3MepeHna
3NeKTPonpoBoAHOCTU. ECnn aneKkTponpoBOAHOCTL BENUKa, TO UccrneayemMblii 06BbeKT —- anekTponut. Ecnun 3HaveHne
3NEeKTPONpPOBOAHOCTU MeHblLue 20 MkCm/cm, To 3TO HEe3NeKTponuT .

[MpakTnyeckas YacTb.

Uens pa6omb/: onpegenvTe NPUHaANEXHOCTb BELLECTB, CMeCen BELLECTB U pacTBOPOB BELLECTB K 3NieKTponuTam n
HeaneKkTponuTam .

MepeyeHs dam4yukos yugposoli Tabopamopuu: AaT4YMK SNEKTPONPOBOAHOCTM . [lononHuTensHoe o6opyhoBaHmne: cTakaHbl Ha 50
MJT; LITATUB C 3aKMMOM; NpombiBasika . MaTtepuarns! 1 peakTusbl: AUCTUNNMPOBaHHas Boaa; no 20 MM 3TUIOBOro cnupTa, 6eHsuHa,
kepocuHa; 5%-Horo pacTeopa caxaposbl, pactsopa cnupTta (1:1), 5%-Horo pacTesopa xnopuaa HaTpusi; 5%-Horo pacTteopa

xropoeogopoaa; 5%-Horo pacTeopa rmapokcuaa HaTpus, nosapeHHas conb (TBépaas), caxap (TBépablit) .

TexHuka 6e3onacHocmu: Mpu paGoTe C roploYUMU KUAKOCTAMM (CPT, GEH3UH, KEPOCKH) BGIN3K He OOSHKHO ObiTb OTKPLITOrO

OrHA.

MHcmpyKuu;i K 8bIlNOJSTHeHUK:

1.B cTakaH noMecTuTe NoBapeHHYI0 COfb 1 ONYCTUTE B CTakaH AaTyMK 3NeKTPonpoBOAHOCTY . [IpOBOAMT N COMNb 3NEKTPUYECKUI
TOK? 2.AHanornyHble AencTBusi NpoBeauTe ¢ caxaposoi . 3 . B ctakaH HanenTe 20 Mn nccnegyemoro pacteopa.

1. OnyctuTe B HEro AaT4MK 3NEeKTPONPOBOAHOCTYU, 3aKpENNEHHbI B Nnanke wraTtusa. Habnogante 3a usmeHeHnem
3HaveHusi anekTponpoBogHocTy. Koraa nokasaHusi gatymka nepectaHyT U3MEHATLCS, 3anulInTe ero 3HadyeHne B Tabnuuy
2. O6patuTte BHMMaHue! [laTymk nocne kaxgoro onbiTa TLiaTernbHO NPOMbIBaETC BogoW. 6.3aTem faTyvk onyctuTte B
cnepylowmn pacteop . AHanornyHble 4encTBms NpoagenanTe co BceMu pactBopamu. PesynbTaTtsl U3MepeHun
Ne HasBaHue BelecTBa, pacTBopa 3Ha4eHne anekTponpoBoAHOCTM, MKCM/CM ONeKTponuT UnNn Hearnex
onbiTa
1
2

KoHmporbHble 80Mpochki:

1.06pawatoT BHUMaHue, 4To HM AUCTUNNNPOBaHHas Boda, H1 TBEpAAsi COMb HE MPOBOAAT 3MEKTPUYECKOro Toka. TeM He MeHee
pacTBOp COMM B BOAE MPOBOAUT SNEKTPUHECKUIA TOK. DTO 3HAYUUT, YTO B pacTBOpE OTKyAa-TO NOSIBMSIOTCS NOABWXHbIE 3apsiabl. [oa

3TO0 HabnoaeHe BBOAAT onpeaenieHne 31eKTPonmTa U MexaHn3m aMeKTpoNUTUYECKON AUCCoLMaLnm.

2 . Bcerga nv BogHble pacTBOPbI BELLECTB NPOBOAAT AfieKTpuieckunit Tok? He Bcerga, T.e. HEKOTopble BellecTBa He AalT MOHOB
npu pacTBOpeHUn . ATO — BELLLeCTBA C MOMEKyNnsipHOM KpucTannuyeckon pelwéTkon. 3.3aganus ansa nogrotosku k FTNA, BINP

A) K XopoLLo pacTBOPMMbIM 3NEKTPONNTAM OTHOCSITCS:



1.ruppokemna 6apus; 2.docdat marnus; 3.cynbcdung meau(ll); 4.kapboHart kanbuus. b) AnekTpuyecknin Tok NPOBOAUT:

1.pacTBOp 3TUMOBOrO CANPTA; 2.pacTBOP rNMLepuHa; 3.pacTBOp FMoKo3bl; 4.pacTBOP rMAPOKCMAA KanbLys.

JlabopaTtopHbiv onbIT Ne 1. «BnusiHue pacTBopuTens Ha guccoumnamio»

TOUKA \‘ POCTA

Teopetuyeckas Yyactb. Bo mHormx xnopugax nepexoHblX MmeTannoB CBA3N UMEKT B 3HaAUNTENbHOM mepe

KOBarneHTHbIN Xapakrep . MaJ'IOI'IOJ'IHprIe pacTBopuTenu (CI'II/IpT nnu aLl,eTOH) CONbBATUPYKOT MOMEKyIbl LefmMKOM. |_|pl/l nobaBneHum
BOObl OHa CONbBAaTUPYET UOHbI, BbI3blBasd 3N1EKTPONNMTUYECKYO guccoumaumio . LlBeT pacTBoOpa nNpu 3TOM U3IMEHAETCAH, a
ANEKTPOonpoBOAHOCTL PE3KO BO3pacTaerT .

[MpakTnyeckasa 4Yactb. Ll.eJ'Ib paGOTbIZ CCpOpMI/IpOBaTb npeancrtaesneHne o ponu pacTeoputena B 3J'IeKTp0]'II/ITI/NeCKOI7I auccounauunn.

lMepeueHb damyukos yughposol nabopamopuu: [ATYNK SNEKTPONPOBOAHOCTY .

HononHumensHoe ob6opydosaHue: [Ba BbICOKMX XMMUYECKUX cTakaHa (50 Mn); CTeknsiHHas nanoyka.

Mamepuansi u peakmusbi: CuCl2 6e3BoAHbIN (MMeET KOPUYHEBbLIN LiBET . Mony4yatoT, HarpeBas KpUCTanNoruapar B Yallke Ans
BbiNapuBaHus . XpaHsT B NIOTHO 3aKpbITOM COCYZE); aLueTOH UM CnupT .

TexHuka 6e3onacHocmu: 1 . CnupT 1 aueToH — roptodne BellecTBa. He ncnonb3oBaTh OTKpbITOE Nnamsi. CneuunansHble Mepbl
GesonacHocTu Npv paboTe ¢ roprYnMMun xuakocTamu. N3berate nonagaHus coner Meau Ha KoXy 1 oaexay, Tak Kak OHU S00BUTLI.

2 . MNpw nonagaHum CMbITb XONOAHOW BoAon 6e3 Mbina.

UHCMPYyKUUs K 8bIMNOIHEHUIO:

1. B xummuueckuii ctakaH HackinbTe ~0,5 r 6e3BogHoro xnopuaa meau (I1) CuCl2 n Haneinte ~25 mn cnupTa UnNu aLeToHa .

2. PacTtBopuTe BeLLecTBO, NepemMellmBas CoaepKMMOe CTakaHa CTEKMNsHHOW nanovkon. Ecnu pacTBopuTb COMb NOMHOCTLIO
He yOaéTtcs, akkypaTHO CrienTe NomnyyYeHHbIN pacTBOp B APYron CTakaH.

I'Iorpy3v|Te B pacTBOp LWyn gaTtynka anekTponpoBOAHOCTU U U3MepbTe 3NTEeKTPONPOBOAHOCTD .

4. OGparuTe BHMMaHWe Ha LBeT pacTeopa. MNpuneiTte k pacTeopy 25 Mn BoAsl. MepemeluariTe, oGpaTuTe BHUMaHWe Ha
U3MeHeHue okpacku. 5./13MepbTe 3nekTponpoBOAHOCTL MOMY4YEHHOro pacTeopa .

PesynbTaThl naMepeHuin/HabnogeHnn

BewiectBo

OneKTponpoBOAHOCTb B CNNPTE (aLeToHe)

GJ'IGKTpOI'IpOBO,D,HOCTb nocne gobasneHust Boabl

Xnopua meawm (Il)

Bbigodbi: OTpaSVITb BIUAHUE paCTBOPUTENA Ha 3NTEKTPONPOBOAHOCTb CONN.

KoHmpornbHbie sonpocskl: 1.0 4éM CBUAETENbCTBYET POCT 3MEKTPONPOBOAHOCTY CONMM Npy AoBasneHny Boabl? 2 . Moyemy
n3MeHsieTcsa UBeT pacTeopa? 3 . Kak BNusieT npupoda pacTBOpUTENst Ha 3NeKTPONUTUYECKYH0 ANCCoLmaLmio?

JlTabopaTtopHblit onbIT Ne 2. «CurbHble 1 criabble 3NeKkTponuTbI»
TeopeTnyeckas YacTb. ANEKTPONUTamu HasblBaloTCA BELLECTBA, pacnafatolwmnecs Ha UoHbI BCIIeACTBUE ANEKTPONUTUYECKON

auccoumaummn. PacTBopbl 3MeKTPONUTOB SABNSIOTCSA NPOBOAHUKaMM BTOPOro PoAa, Tak Kak MPOBOAAT 3MEKTPUYECKUIN TOK 3a CHET
noHog. Mo cnocobHocTu K 3NEKTPONUTUYECKON ANCCOLMaLMM 3MEKTPOMnUTbI YCITIOBHO PasfaensioT Ha CUMbHbIE U cnabble. CunbHble
QNEKTPOSNIUTbI NPakTU4eCKN NOJSIHOCTbIO ANCCOUMMPOBAHbI Ha MOHbI B pa36aBJ'|eHHbIX pacteopax . K HUM oTHocATCSH MHOrme
HeopraHmn4eckme cosin, HEKOTopbl€ KUCIOTbI U LLeno4un

. Cnabble QNEKTPO- NUTbI NMNLWb YaCTUYHO ANCCOLUMNPOBaHbl HA UOHbI, KOTOPblEe HAaxXo4ATCA B AUHaMMU4YEeCKOM paBHOBECUU C
HeauccounmpoBaHHbIMU MONeKynamm . K cnabbim ANEeKTponnTaMm OTHOCATCA MHOrme opraHn4eckme KNCoTbl U1 OCHOBaHUA .

MpakTnyeckasa YyacTb. Llesbs pabomsl: onpeaenuThb, SBASIOTCS N BblAaHHbIe BEeLecTsa CUMbHLIMU UK crabbiMy 3MekTponuTamm
Ha OCHOBaHWW N3MEPEHUst AIEKTPONPOBOAHOCTU UX PACTBOPOB .

lNepeyeHb damyukos yughposol 1abopamopuu: AAaTYUK ANEKTPONPOBOAHOCTY .

HononHumenbHoe o6opydogaHue: TP XMMUYECKMX cTakaHa (25—50 mn), npomMbiBanka ¢ AUCTUNNMPOBAHHON BOAOW .

Mamepuarnbl u peakmugbl: 10 %-Hble pacTBOPbl CONSIHOW, a30THON N YKCYCHOW KMCAOT (kenaTefnbHO B KanenbHuuax);

dunbTpoBanbHasi bymara .

TOUKA \!pocm

MHcmpyKuu;i K 8bIMOJTHEeHUHO:

1. B tpu cTakaHa HanenTe no 25—50 Mn AUCTUNNNPOBAHHON BOAbI.

TexHuka 6e3onacHocmu: Cobniogante mepbl 6e3onacHoOCTU Npu paboTe ¢ KUCnoTamu 1 Lenovyamu.

2. B nepBbli cTakaH AobaBbTe 1 Kannio yKCYCHOW KMCMOTbI, BO BTOPON — COMSIHOW, B TPETUIA — a30THOW.

3. V3mepbTe aneKkTponpoBOAHOCTb KaXX4oro pacTBopa, BbiTMpas wyn dunbTpoBanbHon Bymaron nocne Kaxgoro
namepeHus . PesynbtaTbl M3aMepeHun

Ne npobbl 3HayeHune anNekTponpoBOgHOCTU, MKCM/CM

HaseaHue BblOaHHOro BellecTsa

1

2




3

Bbi1800bI: OTpa3|/|Te NPUHAONEXHOCTb BEWEeCTB K CUITbHbIM U cnabbim ANEeKTponuTam. KOHTpOﬂbeIe BOMNpPOChbI:

1.Moyemy pacTBOp COMAHON KUCMNOThI NyyLUEe NPOBOANT SMEKTPUYECKUIA TOK MO CPaBHEHMIO C PACTBOPOM YKCYCHOW KucnoThl? 2.K
KaKuM 311eKTPONmnTam OTHOCUTCS pacTBOP a30THOW kucnoTel? 3 . 3agaHue ansa nogrotosku k WA, BINP

¢OpMyJ'IbI TOnbKo cnabbix ANEKTPONUTOB NpeacTaBiieHbl B pAay:

1.Ca(0H)D, HDS, HDS0/ 2.HDCOQ, NH3-HDO, HDS 3.KOH, KNO1Q, HCI 4.ZnSO/, MgCI9, HBr
2128, 12504 2H2C03 20 12 3 4. MC12

[emMoHcTpaunoHHbIn onbiT Ne 2. «3ydeHne BNUSHUS pasnnyHbiX hakTopoB Ha CKOPOCTb peakLumn»
TeopeTtunyeckas yacTtb. CyLecTBYOT pasHble MoandvKaLmmn npubopa AnA N3yYeHUs XMMUYECKUX peakumin. B ogHoM KOHCTpyKUMn
porb peakTopa BbINOMNHSET 06bl4Has Npobupka, B Aopyrom, 6onee coBpemeHHon, — cocyA JlaHgonbTa.

OpHako TexHuka OEMOHCTpauunn akcnepnMmeHTa OCTaéTcs oAMHaKoBoOW. MeHsieTcs nuywb nopAaao0K CMeLlnBaHnA pearmpyrowmnx
BewlecTB. CHavana B npo6V|pKy-peaKTop 3anmBaeTca pacTBOp KUCNOThI, a B HEro noMmellaetcqa TBép,qoe BellecTso (LWIHK, MpaMOp).

[MpakTnyeckasa 4actb. Ll.e]'lb pa60T|>|: N3y4nThb BNUAHNE Pa3fIMYHbIX Cf.)aKTOpOB Ha CKOPOCTb XUMUYECKOWN peakunun.

lMepeueHb damyukos yughposol 1abopamopuu: faTYNK TEMNepaTypbl NNATUHOBEIN.

HononHumensHoe obopydosaHue: NpMbop AN N3yYeHUs CKOPOCTU XMMUYECKUX peakLuii; anekTpuyeckas nnuTka; cTakaH
XMMMYeckui Ha 250 mMn; WwnaTenb; KpUcTannusaTop ANns NpoMbiBaHus cocyaos JlaHgonsTa; npobupkn MX-21 (3 wr ) .

Mamepuarnbi u peakmuesl: consiHas kucnota (4%-Hbii); consHas kucnota (10%-Hbl); KYCOYKM MpamMmopa; MOPOLLOK MpamMopa;
yKCycHas kucnota (6%- Hbiln); UMHK; nepokcuz Bogopoaa (3%-Huln); anokeng mapranua (1V) .

TexHuka 6e3onacHocmu: CobnoaaTte nNpasuna paboTbl C KUCNOTaMy U HarpeBaTenbHbIMY 3NEKTPUYECKUMM NPUBO- pamu .

UHCMPYKUUs K 8bIMOTHEHUIO:
7 .
Onbim 1.BnusHue npupoabl pearnpytoLimx BELLECTB HAa CKOPOCTb XMMUYECKOW peakLum

7 o < "

B ogHo koneHo cocyna JlaHgonbTa Hanente 3 mn 1 M pacTBop yKCyCHOW kucnotbl ( 6%-Hbld pacTBOp), B APYroe KoneHo
nomectute 2—3 rpaHynbl LuHKa. Bo BTopoi cocya J1an- gonbTa Hanewte 3 Mn 1 M consiHoit kucnotbl ( 4%-Hbll), B Apyroe KoneHo
— 2—3 rpaHynbl UMHKa . MNMpucoeamHuTe cocyapl JllaHaonbTa K MaHOMETPUYECKUM TpyOKaMm.

O6pamume eHumaHue! OQHOBPEMEHHO nepereiiTe KUCNOoThl B cocyaax JlaHaonbTa K rpaHynam LyHka. CpaBHuUTe YpoBHU
XWUAKOCTU B MaHOMETPUYECKUX TPpyOKax. Yyalumecs 4enatoT BbiBO4 O Pa3HON CKOPOCTU XUMUYECKUX PEAKLINI .

Onbim 2. Bnusivne KOHLIEHTpaL MmN pearmpyioLmnx BeLecTB Ha CKOPOCTb XUMUYECKOWN peakunm

B ogHo koneHo cocyaa JNlaHgonbTta Hanewte 3 Mn 4%-HOWM CONsiHOM KUCNOTbI, B APYroe KOneHo NnoMecTuTe 2—3 rpaHysbl LUHKa .
Bo BTOpOIi cocyn NaHgonbTta HanewTte 3 mn 10%-HoW CONSIHOW KUCIOTbI, B APYroe KoneHo — 2—3 rpaHynbl LMHKa. MNpucoeguHute
cocyabl JlaHgonbTa kK MaHOMETPUYECKUM TpyDOKam.

O6patuTe BHUMaHne! OgHOBPEMEHHO nepenenTe KUCNOThl B cocyaax JlaHaonbTa K rpaHynamM LuHka, CpaBHUTE YPOBHM XUAKOCTY
B MaHOMETpUYECKUX TpyBKax. YJyalmecs AenatoT BbIBOA O Pa3HOM CKOPOCTU XMMUYECKUX PeaKLMi.

Onbim 3. BnivsiHne Temnepartypbl pearmpyrLlinx BeLlecTB Ha CKOPOCTb XMMUYECKON peakunn

B ogHo koneHo cocyna JlaHgonbTa Hanente 3 Mn 10 % consiHOW KMCNOThI, B APYroe KoneHo NoOMecTUTe 2—3 rpaHynbl LMHKa . Bo
BTOpOW cocyn flaHaonbTa HanenTe 3 Mn 10%-Hol cons- HOW KUCNOTbI, HarpeToi Ha BoasiHon 6aHe fo 50 °C, B Apyroe KoneHo —
2—3 rpaHynbl uuHKa. MpucoeaunHnTe cocyabl JlaHAonNbTa K MaHOMETpPUYECKUM Tpybkam.

O6patute BHUMaHue! OgHOBpeMEHHO nepenenTe KUCNoTel B cocyaax JlaHgonbTa K rpaHynam unHka. CpaBHUTE YPOBHMU XUAKOCTH
B MaHOMETPUYECKUX Tpybkax. Yualmecs genatoT BbIBO4 O Pa3HOM CKOPOCTU XUMUYECKMX peaKkumi .

Onbim Ne 4. BnsiHue NOBEPXHOCTM COMPUKOCHOBEHWSI pearvpyoLLMx BELLECTB Ha CKOPOCTb XMMUYECKOW peakLum

B ogHo koneHo cocyaa JNlaHgonbTa Hanewvte 3 M 4%-HOWM CONsSIHOM KUCMOTbI, B Apyroe KoneHo nomectute 1 r Mmpamopa, B3AATOro B
BMAe Kycouvka. Bo BTopon cocya JlaHgonbTta HanewnTte 3 M 4%-HON CONSIHON KUCIOThI, B Apyroe koneHo — 1 r nopoLluka Mpamopa.
MpucoeguHuTte cocyapl JlaHaonbTa K MaHOMETPUYECKUM TPYGKaMm.

Obpamume sHumaHue! OQHOBPEMEHHO NepenenTe KUCNoThl B cocydax JlaHaonbTa K Mpamopy uuHka. CpaBHUTE YPOBHU XUOKOCTH
B MaHOMeTpuYeckux Tpybkax. Yyalymecs genaioT BbIBOA O Pa3HON CKOPOCTU XMMUYECKNX pPeaKL ii.

Onbim 5. BnusiHne katanmsaTtopa Ha CKOPOCTb XMMUYECKON peakLum

B ctakaH c Bogow, Harpeton go 50 °C, nomectuTe 2 4eMOHCTPaUNOHHbIe Npobupku ¢ 2 M 3% -HOro pacTeopa nepokcmaa
Bogopoaa. BeigepxusatloT npobupku B Boge 0KONo 2 MyH. M3Bnekute npobupku 13 BoasiHow 6aHu 1 NpoaeMOHCTpupymTe
yyalimmcs pesyrnbTaTt — Ha CTeHKax Npobupky NOsSIBUNUCL Ny3bIpbkY rasa kucriopoga. B oaHy n3 npobupok BHECUTE Ha KOHUUKE
wnartens guokena mapradua (1V) . HabniogatoT aHeprmyHoe BblgeneHne kucnopoaa.

KoHmpornbHbie goripocki: 1.0T Kaknx hakTopoB 3aBUCUT CKOPOCTb XMMMUYECKOW peakuun? 2.NMoveMy pasnoxeHune nepokcuga
BOAOPOAa B NpUCYTCTBMM Anokcuaa mapraHua (1V) cHavana ngét oveHb BbICTPO, a 3aTem 3ameansetca?

1. 3apgaHus gns pas3BuTusa PyHKLMOHANbHOW rPaMOTHOCTH:
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o
!

t B Tpu ognHaKoBble I'IpO6I/IpKI/I YYEHUKU Hanunn no 5mn pacTeopa congHon
KUCNOTbl OQMHAKOBOMN KOHUeHTpauuu. B nepByto I'IpO6VIpKy NONOXWUNKN CTPYXKKK XXene3a, BO BTOPYH — CTPYXKN LUMHKA, B TPETbIO —
CTPYXKU HEU3BECTHOIO CBETIIONO APKO 6necrsawero

MeTtanna. Hanbonee MHTEHCMBHO BbleneHne rasa Habnoganu B TpeTbeI;I npo6v|p|<e C HEen3BeCTHbIM MeTanmnom. Bo BTOpOI7I
npo6|/|p|<e C LIMHKOM UHTEHCUBHOCTb BblEN€EHNs rasa bbina MeHblUe, YeM B TpeTbeI7I. B nepBon npoGMpKe C XXenesom
MHTEHCUBHOCTb BblAeneHns rasa bbina HanMeHbLUEeN.

a)[lencTBume kakoro hakTopa, BNMsIOLLEro Ha CKOPOCTb peakLumn, Habnoganu yyawmecs? 6) Kako Metann Mor HaXo4UTbLCS B
TpeTben npobupke? 3anuwmnTe Ha3BaHWe MeTanna.

1. Ha FpaCbI/IKe npeancrtaesneHa 3aBUCUMOCTb KOHLUEHTPaUMN UCXOOHbIX BELWECTB U NPOAYKTOB peakunn OT BpeMeHU
npoTeKkaHuna peakuuu:

Puc. 20. rpaCbI/IK 3aBNCUMOCTU KOHLEHTpaUnn NCXOAHbIX BELWECTB U NPOAYKTOB peakuun OoT BpeMeHU NpoTeKkaHna peakummn

Onpe,qenMTe, Kakaa KpuBaa onucbiBaeT USAMeHeHne KOHLeHTpaLlnn NCXO4HbIX BELEeCTB, a Kakad — NPOAYKTOB peakuuun .

I'Iepequb LOOCTYMNHbIX NCTOYHUKOB VIH(*)OpMaLI,VII/I

1.Bacunbes B.I1., Mopo3sosa P.I1., KouepruHa J1. A. MpakTnkym no aHanutuyeckon xumun: Y4eb. nocobue ans By3os .-M .: Xumus,
2000 . — 328 ¢ . 2.'pocce 3., BaicmaHnTenb X. Xumusa ans nio6osHatenbHbiX. OCHOBLI XUMUK U 3aHUMaTenbHble onbiTel. AP .
1974 . Mep . c HeM .- J1 .: Xumug, 1979.

—392¢c.
1. [HOepnronby B.®. Mup Bogbl. — J1.: Hegpa, 1979.-254 c .
2. XKvunun O.M . O6wasn xumus . Mpaktukym L-mukpo . PykoBogcTBo ansa ctygeHTos . — M .: MY, 2006 . — 322c .

3. Wcnonb3oBaHue undpoBbix Nabopatopuii npu obydeHun xumun B cpepHen wkone/ becnanos M. . OJopodees M.B.,
Kunun .M ., 3ummHa A

N., OpxekoBckuin M.A.- M .: BUHOM . llabopatopus 3HaHuin, 2014 . — 229 c .

1. Kpuctannel. Kpuctannorugparel: MeTognyeckue ykasanusi k nabopatopHbiM pabotam. Mudptaxosa H. L., Metpoea T.H.,
PaxmatynnuHa N. ®. — KasaHb: KasaH. roc. TexHon . yH-T ., 2006 . — 24 ¢ .

2. INeeHcoH M .A. 100 BONpoCOB 1 OTBETOB MO XuMun: Matepuansl 4ns WKOMNbHbIX pedepa- ToB, PaKyNbTaTUBHbIX 3aHATUN
1 cemuHapoB: YuebHoe nocobue. — M .: «M3gatenbctBo ACT»: «M3partenbctBo AcTpenby, 2002 . — 347 ¢ .

3.  JleeHcoH U . A . Xummnyeckune peakumu: Tennoson addekT, paBHoBecne, ckopoctb . — M .: OO0 «MN3pgaTenscTBo
Actpenb, 2002 . — 192 ¢ . 9.Jlypbe 0. KO. CnpaBoYHUK NO aHanuUTU4eckon xumun. — M .: Xumus, 1971. —C .
71—89.10. Hasaposa T.C., 'pa6eukuit A .A ., llaBpoBa B. H. Xumunueckuii akcnepumeHT B wkorne . — M .: MpoceelleHue,
1987 . —240c.

1. Heopranudeckasa xumusa: B 3 1./Moa pea. KO . I . TpetbsikoBa . T . 1: PUNKO-XUMUYECKNE OCHOBbI HEOPraHWYECKOMN
XUMUK: YuebHuK ans cTyq. Beicw . y4eb . 3aBegeHnidl/M . E . Tamm, KO . [l . TpeTbsikoB . — M .: iapgaTenbckuin LeHTp
«Akapgemus», 2004 . —240 c .

2. [MetpsaHo N.B . Camoe HeobbIKHOBEHHOE BelecTBO B Mupe . — M .: Meparoruka, 1976 . — 96 ¢ . 13.CtpenbHukosa J1.

H. U3 yero Bcé caenaHo? Pacckasbl o Belwectse. — M .: Aysa-npecc . 2011 . — 208 c.

1. CycnenHukoBa B .M, Kucenesa E . K. PykoBoACTBO No NpuroToBneHno TUTpoBaHHbIX pacTBopoB . — J1.: Xumus, 1967 .
—139c.

2. ®apagewn M. Vctopus ceeun: lNMep. ¢ anrn ./Mog pea . 6. B . HoBoxunosa . — M .: Hayka . [naBHas pegakuusi hmsnko-
MaTtemaTunyeckon nutepatypbl,1980 . — 128 c ., un . — (bubnuoteu-ka «KBaHT»)

1. . XomuyeHko I'. I.,CeBacTtbsiHoBa K . 1 . OkncnmtenbHoO-BOCCTaHOBUTENbHbIE peakummn . — M .: MpoceelwweHune, 1989 . —
141c.

2. . OHuwmknonegus ons geten. T.17 . Xumusa / Tnas . peq .B. A. BonogwuH, Beq . Hayd . peq . W . JleeHcoH . — M .: ABaHTa +,
2003 . — 640 c . 18. Optumo J1. Boga: kHMra o camom BakHOM BelLecTBe B Mupe: nep. ¢ puH . —M .: Komnaclug, 2019
.—153¢c.

19 . YeptkoB U.H ., XKykos N.H. Xumnyeckuin akcnepumeHT ¢ ManbiMu konndectsamu peaktueos . M .: MpoceelleHne, 1989 . —
191 ¢. 20 . Cant MI'Y . lNporpamma Kypca xumum gns yyawmxcst 8—9 knaccos o6Lieobpa3oBaTenbHON LUKONbI .

http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .




1. . Cawt PUMN. OTkpbITIN BaHk 3agaHnii Ans OPMUPOBaHNS eCTECTBEHHOHAYYHOW rPaMOTHOCTM .

https://ffipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

1. . Cawt EpuHas konnekumst undpoBbix obpa3oBaTenbHbIX pecypcos . http://school-collection .edu.ru/catalog . 23 .

®epepanbHbIv LLEHTp MHOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos . http:/fcior.edu.ru/

Cawnr



