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[MosacHUTEeNnbHasa 3anucka

Pabouyas nporpamMmma no xvMMun Ha ypoBHe OCHOBHOrO o6LLero obpa3oBaHMs COCTaBMNeHa Ha OCHOBE MONOXEHWUIA 1
TpeboBaHuUin K pe3ynbTataM OCBOEHWsSI OCHOBHON 0Bpa3oBaTenbHOM NporpaMMbl, NpeacTaBneHHbix B PegepanbHomM
rocyaapCcTBeHHOM obpa3oBaTenbHOM CTaH4apTe OCHOBHOro 0bLero obpasoBaHnsi, yTBEPXKAEHHOro NpMKasom
MuHucTepcTBa ob6pasoBaHus U Haykn PO Ne 287 ot 31.05.2021, ¢ yyeTom NprmepHoi nporpaMmmel BocnutaHunsi, OCHOBHOW
obpasoBatenbHou nporpammbl MKOY «ACOLL Ne2» ocHoBHOro obuiero obpasosaHuns, AganTMpoBaHHOW NporpaMmbl
OocHoBHoOro obuero obpasosaHus MKOY «ACOLL Ne2», npumepHoi paboyer nporpammel IHCTUTYTa cTpaternn passuTms
obpasoBaHusi Poccuiickon Akagemmm obpasoBanust M, 2021

B COOTBETCTBUM C
- Monoxennem o paboyer nporpamme yyebHoro npeameta, kypca MKOY ««AnnxaHMmaxuHckas COLL»

1 OPUEHTUPOBaHA Ha peanu3auumio B LieHTpe obpasoBaHNs eCTeCTBEHHOHAYYHON U TEXHOMOMMYECKOoN HanpaBneHHOCTEeN
«Touka pocTa», co3gaHHoro Ha 6aze MKOY «AnuxaHmaxuHckass COLU » ¢ uenbio pa3suTnst y 00y4datoLmxcs
€CTECTBEHHOHAY4YHON, MaTEMaTUYECKON, MHPOPMAaLIMOHHOM FPaMOTHOCTH, (POPMUPOBAHMUS KPUTUYECKOTO U KpEaTUBHOMO
MbILLMEHUS, COBEPLUEHCTBOBAHUS HAaBLIKOB ECTECTBEHHOHAYYHOWN Y TEXHONMOrMYECKOW HanpaBeHHOCTH, a Takxke Ans
npakTnyeckomn otpaboTku yuebHoro matepumana no y4ebHbim npegmetam «dusnka»,«XumMus», «bronorus, «TeXHONOTMsI».

Ha 6a3e ueHTpa «Touka pocTa» obecneunBaeTca peanmaaums obpasoBaTenbHbIX NPOrpaMm eCTECTBEHHOHAYYHON U
TEXHOMNOrMYEeCcKoW HanpaBneHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUN C TPeOGOBaHNSIMU 3akoHOoAaTeNbLCTBa B chepe
obpa3oBaHus 1 ¢ yuéToM pekomeHaaumuin PenepanpHoro oneparopa y4yebHoro npeameta «Xumus». ObpasoBatensHas
nporpaMmma no3BoMnsieT MHTErPUPOBaTb peannayemble 34eCb NoAXOAbl, CTPYKTYPY U CoAep)KaHue Npu opraHu3auum
0by4eHnst xumumn B 8—9 knaccax, BbICTPOEHHOM Ha 6a3e noboro u3 AocTynHbIX y4ebHo-meToamyecknx komnnekcos (YMK).
Mcnonb3oBaHue 060pynoBaHus LeHTpa

«Touka pocTa» NO3BOMSET CO34aTb YCMOBUS:
AnNsi PacLUMPEHNs COAEPXKaHUS LLKONbHOMO XMMUYECKOro oGpa3oBaHus;
Ansi NMOBbILLEHNA NO3HaBaTEeNbHON aKTMBHOCTU 0BYy4aloLLMXCs B €CTECTBEHHOHay Hoii obnacTy;

Ansi pa3BuUTUSA NUYHOCTU pebGeHka B npoLiecce 0ByYeHNst XMMKK, ero crocobHocTel, opMUPOBaHUS U
YOOBMNETBOPEHUs coLmanbHO 3HaYUMbIX MHTEPECOB M NOTPEBHOCTEN;

*ansa paGOTbI C O,D,apéHHbIMVI LWKOJIbHMKamMu, opraHnsaumm nx pasBnutua B pasiinyHbIX obnacTsx o6pa303aTean017|,
TBOp‘-IeCKOVI [eATeNbHOCTU.

MpuMeHss udpoBble nabopaTopum Ha ypokax XMMUW, y4almecs CMOryT BbINOSTHUTL MHOXECTBO NlabopaTopHbIX paboT v
9KCMEPUMEHTOB MO NPOrpaMmMe OCHOBHO LLKOSbI.
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KpaTkoe onucaHve NoaxofoB K CTPYKTYpUpoBaHuio matepuanoB B obpasosatensHon nporpamme (Ol1) npeactaBneHbl
cnepytolme pasgensi:
1. .MeToabl N3y4yeHUs BELLECTB U XUMUYECKNX SABNEHUIN. DKCNEepUMeEHTarnbHble OCHOBbI XUMUN .


https://fgos.ru/
https://fgos.ru/
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2. . lNepBoHavanbHble xummnyeckme noHATUs . 3 . Pacteopsbl. 4.0OCHOBHbIE KNacChl HEOPraHUYECKUX COEANHEHMUNA. 5.
Teopust aNeKTpPoONUTUYECKON anccoumauunn. 6. Xummyeckme peakumm. 7. XuMmyeckne anemMeHThbl (CBoicTBa
MeTannoB, HEMEeTarnmnoB U UX COeANHEHNN).

B ocHOBY BblaeneHus Takux pa3fenoB 3anoXeH XMMUYECKUA SKCMePUMEHT, TPaaMLMOHHAA CUCTEMA N3YYEeHUS XUMUN.
OcHoBHoOM (hopMoN y4ebHOI AeATENbHOCTU ABMNSIETCH XMMUYECKUIA SKCMEPUMEHT, MPOBOAUMbIN B BUAE NnabopaTopHbIX,
npakTMyeckux paboTt u gemoHcTpaumin. [leMOHCTPaLUMOHHBIVA SKCNIEPUMEHT NMPOBOAMTCS B TOM Crly4ae, eCnin OH onaceH Ans
BbINOMHEHUS yYaLMMUCS U umeoLwmiics npmbop npeacTasneH B €AMHCTBEHHOM 3K3eMnnspe.

Ans n3yyeHnsa npeameTta «XMMus» Ha aTane oCHOBHOro o6uiero obpasosaHunsa otsoamTca 140 yacos: 8 knacc - 70
Yacos; 9 knacc —70 Yyacos. [laHHas obpasoBaTenbHas nporpaMmma obecrnevnBaeT yCBOEHUE YYaLMMNCS BaXKHENLLNX
XUMUYECKUX 3aKOHOB, TEOPUIA U MOHATUI; hopmMmnpyeT NpeacTaBneHne O PO XMMUN B OKPYXKatoLLLEM MUPE U XN3HU
yenoseka. [1py 3TOM OCHOBHOE BHUMaHWe yAenseTcs CyLHOCTH

XUMUYECKNX peaKLlI/IVI n MeToaam nxX ocyLlecTBneHua.

OD,HI/IM M3 OCHOBHbIX MPUHLUMNOB NOCTPOEHNA NporpaMmmMbl ABIAETCA NPUHLUMN OOCTYNHOCTHU . SKCI'IepVIMeHTaJ'IbeIe OaHHble,
nony4yeHHble y4awnmMmnca npu BbiNOMTHEHUN KONMMYECTBEHHbIX ONbITOB, MO3BONAOT y4HallMMCA CaMOCTOATENTbHO AenaTb
BblBOAbl, BbIABNATL 3aKOHOMEPHOCTHW. Moaxopnbl, 3anoXeHHbIe B coaepxxaHue nporpamMmmbl Kypca, co3garoTt Heobxooumble
ycnoeua ona CUCTEMHOrNo yCBOeHUsA ydallmMnca OCHOB HayKu, Oona obecneveHns passuBaroLEero 1 BOCNUTbIBarOLWEro
BO3[ENCTBUS 06yqu|/|;| Ha JINYHOCTb y4auleroca.

dopmupyemble 3HAHWUSA JOMKHbI CTaTb OCHOBOW CUCTEMbI YOEXAEHWIA LLIKOMNbHUKA, LIeHTPanbHbIM APOM €ro Hay4Horo
MVPOBO33pEHUSI.

OnvcaHne matepuanbHO-TEXHUYECKON 6a3bl LieHTpa «Tovka pocTa»,
Mcnonb3yeMoro Ans peanusauvmobpasoBaTenbHbIX NPOrpaMM B paMKax npenogaBaHUA XMMUU

Ludpposas (komnbromepHast) nabopamopusi (L4JT), nporpammHo-annapaTHbIi KOMNSIeKe, AaTinkoBas cuctemMa —
KOMNNEKT y4ebHoro o6opyaoBaHus, BKIYaOLWMIA N3MepPUTENbHbIN BoK, MHTEpdENC KOTOPOro No3BossieT obecneunBaTb
CBA3b C NepCcoHanbHbIM KOMMbIOTEPOM, U HABOP AAaTUMKOB, PEMUCTPUPYIOLLMX 3HAYEHNUS PA3NIMYHBIX (PU3NYECKUX BEMUUMH.

Hdamyuk memnepamypb! nnamuHo8bIl — NPOCTOM N HaAEXHbIN AaTYMK, MPeAHasHadYeH Ana namepeHns TemnepaTtypsl B
BOZHbIX pacTBOpax M B ra3oBbIX cpefax. MimeeT pasnunyHbii AnanasoH namepenuin ot —40 go +180 °C. TexHuyeckue
XapaKTepuCTUKV AaTymka yKadaHbl B MHCTPYKLUK No akcnnyatauun. Jamyuk memnepamypbi

mepmMonapHbIU NpeaHa3HaveH Ana namepenus temnepatyp 4o 900 °C. Ncnonb3yeTca npu BbIMONIHEHUN paboT,
CBSi3aHHbIX C U3MEepPEeHNeM TemnepaTtyp nnameHu, NNaBneHnsa N pasfioxXeHns BELLECTB.

Hdamy4uk onmu4eckol nnomHocmu (Kosilopumemp) — NpefHa3HayeH Ans n3aMepeHnst ONTUYECKOW NIIOTHOCTH
OKpaLLEHHbIX pacTBOPOB. Mcrnonb3yetcs npu uayydeHun Tem «PacTBopbl», «CKOPOCTb XMMUYECKUX peakuuit», onpeaeneHnm
KOHLIEHTpaLMN OKpaLlEHHbIX MOHOB.

[{amtmk pH npegHasHadeH gna naMmepeHna BoaopoaHOro nokasarens (pH) BOAHbIX paCTBOPOB B pa3fiMyHbIX
ncenegoBaHusax o6 bEKTOB Opr)KaIOLLl,eVI cpeabl.

Hamyuk anekmponpoeodHocmu npefHa3HavYeH AN U3MEPEHUs yAenbHON 3NEKTPONPOBOAHOCTY XUAKOCTE, B TOM
yucre 1 BOOHbIX pacTBOPOB BeLLeCTB. MNprMeHSIeTCs MpU U3yYeHUW TEOPUM SNEKTPONUTUYECKOI AMCcoLmMalmm,
XapaKTepUCTVK BOOHbIX pacTBOPOB

TOUKA !’pocm

Hamyuk xnopud-uoHoe ncrnonb3yeTcst A5t KONIMYECTBEHHOMO ONpeaeneHns CoaepXXaHUs MOHOB
Xrnopa B BOAHbIX pacTBopax, Novse, Nnpogykrax nutaHus. K gatymky nogknioyaeTcs MoHocenekTuBHbIN anekTpog (MCJ)
(pabounii anekTpoa), NOTEHUMan KOTOPOro 3aBUCUT OT KOHLLEHTpaLUuUK OnpeaensiemMoro noHa, B JaHHOM cryyae oT
KOHLUeHTpauun aHnoHoB Cl. NoteHuman NC3 onpenensaioT OTHOCUTENBHO 3NEKTPOAA CPaBHEHMS, KaK NpaBuio,
xnopcepebpsiHoro.

Hamy4uk HuUmpam-uoHoe npefHa3HavYeH AN KONMYECTBEHHOrO ONpPEAENEeHNsl HUTPATOB B Pa3NMYHbIX 06bekTax
OKpYXatoLLeln cpefbl: Bofde, OBoLax, ppykrax, kKonbacHbIX U3genusx u 1.4.



Mukpockon yugpoeoli npeaHasHayeH ans U3yyeHust GopMbl KpUCTanoB U HaGNOAEHNS 3@ POCTOM KpUCTansoB.

Annapam 0nsi npoeedeHus1 xumu4yeckux peakyull (AMXP) npegHasHayeH 4N NonyyYeHus U 4eMOHCTpaumm CBOACTB
TOKCMYHBIX MapoB 1 ras3oB . OTW BELLECTBA Nony4varoTcs B konbe-peaktope, 1 Npy HarpeBaHun (unun 6e3 HarpeBaHus)
rasoobpasHble BelLecTBa NPOXOAAT Yepes NornoTuTenbHble EMKOCTU (Hacafkv) C pacTBOpPamuy peareHToB, BCTYNawT C
HUMK B peakuuto. 3BbITok rasa nornoLwaeTcs XXUAKMMU U TBEPAbIMU peareHTamm, a Takke akTUBUPOBAHHBLIM YIMEM.
AnnapaT Yallie BCero Ucnonb3yT Afs NoNyYeHust U AEMOHCTpaUMUK CBOUCTB Xropa,

cepoBopopopa. lMpu6op dnss deMoHCMpayuu 3a8UCUMOCITIU CKOPOCMU XUMUYECKUX peakyuli om pa3fiudyHbIX ghakm
0opoe VCMonb3yT Npy U3y4eHun TeMbI

«CKOpPOCTb XMMUYECKON peakumm» 1 TeNNoBoro adpdekra Xmummyecknx peakumi. MNpnbop 4aéT BO3MOXHOCTb
3KCMepUMEeHTanbHO NCCneaoBaTh BAMAHNE HA CKOPOCTb XMMMYECKUX peakuuii creayoLlmx dakTopoBs: Npupoab!
pearvpyoLMx BELLEeCTB, KOHLEHTPaLUun pearvpyoLmx BeLecTs, NnoLwaam rpaHnusl pasgena gas B reteporeHHbIX
cuctemax (NMOBEPXHOCTU COMPUKOCHOBEHUSI MEXAY pearvpyroLmm BelecTBaMmn), TemnepaTtypbl, katanusaTopa,
MHrMbuTopa.

Munemka-dozamop — npucnocobreHne, ucrnonb3yeMmoe B naboparopun Afs OTMEPUBaHUS onpeaenéHHoro oobema
XUAKOCTU. MUNETKU BbIMYCKAOTCS NEPEMEHHOrO M NOCTOSIHHOTO 06bEMa. B koMnnekTsl 060pyAoBaHUs A5 MeOMUMHCKUX
KNaccoB BXOAAT yA0BHbIE NUNETKW- 403aTOPbl OA4HOKaHambHbIe, NO3BOMSOWME HACTPOUTL HEOBXOAUMBIN 06BEM
oTGMPAEMON XUOKOCTM B TPEX Pa3NUYHbIX AMana3oHax.

BaHss koM6uHUpo8aHHas NpefHa3HayYeHa [Ans HarpeBa CTEKNSIHHbIX U hapdOopoBbIX COCYA0B, koraa TpebyeTcs co3aatb
BOKpYr HarpeBaemMoro cocya paBHOMeEpHOe TemnepaTypHoe none, n3bexaTb UCMONb30BaHNS OTKPLITOro NiiaMeHu u
packanéHHOIN anekTpuyeckon cnupanu. Kopnyc koMGuHMpoBaHHo 6aHu caenaH u3 anioMuHms. KngkoctHas yactb
KOMBMHMpPOBaHHON GaHM 3aKpbIBAETCH KOMbLAMW Pa3fNUYHOro AgnameTpa.

lpu6op Ansi nony4eHusi 2a306 UCNONb3YeTCs ANs NoMyYeHnst HebonbLUMX KONMYECTB ra3oB: BOAOPOAA, Kiucnopoaa (13
nepokcuaa BOAOPOAA), YrMEeKUCIoro rasa.

Pabouasi nporpamma no xumum anst 8—9 knaccos
€ ucnonb3oBaHMeM ob6opyaoBaHuA LeHTpa «Tovka pocTa»

Ha Ga3se ueHTpa «Touka pocTa» obecneunBaetcs peanusaumst o6pasosaTenbHbIX NPorpaMm ecTeCTBEHHO-HaYYHOM 1
TEXHOMOrMYECKo HanpasfieHHOCTEN, pas3paboTaHHbIX B COOTBETCTBUMN C TpeGOBaHUAMU 3aKOHOAATENLCTBA B cdepe
obpa3oBaHusa 1 ¢ y4ETOM pekoMeHaaumin defepansHoro oneparopa yueGHOro npegMeTa «XuMusi».

O6pasoBaTenbHasi nporpaMmMa No3BonsieT MHTErpMpoBaTh peanuayemblie NoAXoabl, CTPYKTYPY U cofepxaHune npu
opraHu3aumm obyyeHns xummmn B 8—9 knaccax, BbICTPOEHHOM Ha 6a3e nto6oro 3 AoCTyNHbIX y4ebHO-MeToaNYecKnx
komnnekcos (YMK).

Wcnonb3oBaHne obopynoBaHus «Todka poctax» npu peanusauun gaHHon Ol no3sonseT co3gaTtb yCnoBus:
-ONsi paclUMPEHUst CoAepXKaHUs LLKOMbHOMO XMMMUYECKOro o6pasoBaHus;

-0J118 NOBbILWEHUS NMO3HABATENbHOW aKTUBHOCTM 06yqa|ou4v|xc;| B eCTECTBeHHOHay‘-IHOVI obnactu;
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\ -ONsi pa3BUTUA NMYHOCTU pebéHka B npouecce obyYyeHns Xumnum, ero crocobHoCTeN,
HOpMMPOBaHUS U YAOBNETBOPEHUS COLMAnbHO 3HAa4YMMbIX UHTEPECOB U NOTpeBHOCTEN;

-ana paﬁOTbI C O,D,apéHHbIMI/I LUKONMbHUKaMn, opraHn3aunm nx pasBntna B passinvHblX obnacTtax 06pa303aTeanot7|,
TBOp‘-IeCKOI7| AeATENbHOCTU.

HopMmbl oLeHOK 3a Bce BUAbl NPOBEpPOYHbIX paboT

«5» — ypOBEHb BbINOMNHEHUS TPE6OBaHUIA 3HAYMTENBHO BbILLE YAOBIIETBOPUTENBHOIO: OTCYTCTBUE OLUMBOK, KaK Mo
TeKyLLeMy, TaK 1 Mo npeabigylieMy y4yebHoMy maTtepuany; He 6ornee ofHOro Hego4éra.



«4» — ypOBEHb BbINOMIHEHNS TPEOOBaAHWI BbilLE YAOBNETBOPUTENBHOrO: Hannune 2—3 owmnbok unn 4—6 HeJo4YETOB MO
Tekyliemy y4ebHoMy maTepuany; He 6onee 2 owMBOK Un 4 HeQOYETOB MO NPOMAEHHOMY MaTepuany; UCNofb3oBaHne
HepaumoHarnbHbIX NPUEMOB peLueHns y4ebHol 3agaun.

«3» — [0CTaTOYHbIN MUHUMarbHbIA YPOBEHb BbINOMHEHWA TpeboBaHWA, NPeabsaBSEMbIX K KOHKPETHOM paboTe: He bonee
4—6 owmnbok nnn 10 HegoYETOB MO Tekylemy y4ebHomy Matepuany; He 6onee 3—5 ownbok unmn He Gonee 8 Hego4eToB
no nponaeHHoMy y4yebHOMY maTtepuany.

«2» — YpOBEHb BbINOSHEHNS TPeGOBaHWI HUXE YA0BNETBOPUTENBHOrO: Hanmume Gonee 6 own6ok uan 10 Hego4YeToB no
Tekywemy matepuany; Gonee 5 own6ok unu Goree 8 HeQOYETOB MO NPOMAEHHOMY MaTepuany.

NMIAHNPYEMBIE PE3YJIbTATbl OCBOEHWNA _
YYEBHOIO NPEOAMETA «XUMWUA» B OCHOBHOW LLUKOJIE

I/Isyqume XUMUKN B OCHOBHOW LLIKOSE HanpaB1eHO Ha AOCTUXeHune 06y‘-IaIOLL|,I/1MI/ICFI JNIMYHOCTHBbIX, MeTanpeaMeTHbIX N
npeaMeTHbIX pe3ynbTaToB OCBOEHNA yqe6Horo npegmerta .

JINYHOCTHBbIE pe3ynbTaThbl

JINYHOCTHBIE pe3ynbTatbl OCBOEHUA NporpamMmmbl OCHOBHOIO obuwero 06pa3OBaHMﬂ AOCTUrarTCcAa B Xoae 06y‘-leHVIﬂ XMMnn B
eanHCTBe yqeﬁHOVl W BOCMMTATENbHON AEATENbHOCTN OpraHI/I?»aU,VII/I B COOTBETCTBUM C TpaONUNOHHBbIMA pOCCVIVICKI/IMI/I
COUNOKYINbTYPHbIMU U YXOBHOHPABCTBEHHbIMU LLEHHOCTAMU, NPUHATBIMU B 06LueCTBe npasuiaMmm 1 HopMmamum noseaeHuA,
n CI'IOCO6CTByPOT npoueccam camono3dHaHunAa, camopa3BnTUA 1 counanmsaymmn o6yqa+ouw|xc;| .

JInyHOCTHBIE pe3ynbTaTbl OTPaXarT CPOPMUPOBAHHOCTb, B TOM YMCIIE B YaCTu:
Mampuomuyecko2o eocrnumaHusi

1. UEHHOCTHOrO OTHOLLUEHUSI K OTEYECTBEHHOMY KyNbTyPHOMY, MCTOPUYECKOMY U HAy4YHOMY Hacneamto, NoHUMaH1s
3HaYEHMSI XMMUYECKON HayKu B XXM3HU COBPEMEHHOrO 0bLLECTBA, CNOCOGHOCTU BnageTb JOCTOBEPHON
nHopmaLmeli 0 NepeaoBbIX AOCTUXKEHUAX U OTKPLITUSIX MUPOBOI U OTEYECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTM
B Hay4HbIX 3HaHMAX 00 ycTponcTee Mupa n obLlecTsa;

MpaxdaHckoz20 eocrumaHusi

1. npeacTaBneHus o coumarnbHbIX HOpMax U NpaBnnax MeXnMYHOCTHBIX OTHOLLEHUI B KONMEKTUBE, FOTOBHOCTU K
pa3H006pa3H0171 COBMECTHOWN AeATENbHOCTU NPW BbINOMIHEHWUMN yq66HbIX, Nno3HaBaTesibHbIX 3a4ad, BbINOJIHEHNN
XUMUYECKNX IKCNEePUMEHTOB, CO34aHNN y‘-leGHbIX NPOEeKTOoB, CTpeMneHua K B3auMONOHUMaHUIo U B3anMOnomoLLlm
B npowuecce aTon yqe6H017| 0eATenbHOCTU; TOTOBHOCTU OLlEHMBATb CBOE NOBEAEHNE U NOCTYMKU CBOUX TOBapVILIJ,eVI
C No3nunun HpaBCTBEHHbIX N NMPaBOBbIX HOPM C y‘-IéTOM 0OCO3HaHWs NocneacTBMn NOCTYNKOB;

LjenHocmu Hay4HO20 No3HaHus

1. MNPOBO33PEHYECKNX I'Ipe,El,CTaBJ'IeHVII;I O BellecTee un XMMUYECKON peakumn, COOTBETCTBYHOLLNX COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKU N COCTaBNAKLWNX OCHOBY ANA MOHUMaHUA CYyLLHOCTU Haquon KapTUHblI MUPA;
I'IpeD,CTaBJ'IeHVIVI 00 OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTUA Npupoabl, B3aMMOCBA3AX YeloBEeKa C npu pOD,HOI7I
cpen0|7|, O ponnu XMmMnn B NO3HaHUN 3TUX 3aKOHOMepHOCTeI7I;

2. No3HaBaTellbHbIX MOTUBOB, HanpaBJIEHHbIX Ha NONy4YeHne HOBbIX 3HaHWUM MO XUMUK, HeO6XO,EI,VIMbIX ana
06bsACHEHMS Ha6J'IIO,EI,aeMbIX npoueccos un SABIEHUN;

3. nosHaBaTenbHOW U MHDOPMALMOHHOW KyNbTypbl, B TOM YMCIE HABLIKOB CAMOCTOSITENbHOW PaboThl ¢ y4eOHbIMU
TeKcTaMu, CNpaBOYHON NUTEPATYPON, AOCTYMHBIMUA TEXHUYECKAMU CPEACTBaMU UHGOPMALMOHHBIX TEXHOMOTWIA;

4. uvHTepeca Kk 0by4eHMto U NO3HaHMI0, NoBO3HaTENBHOCTU, TOTOBHOCTU 1 CNOCOBHOCTN K camoobpasoBaHuio,
nccnenoBaTenbCKon AesATeNbHOCTU, K OCO3HaHHOMY BblIGOPY HanpaBneHHOCTH U YPOBHSA 00yYeHus B
panbHenwew;

dopmupoeaHusi Kyibmypbi 300poebs

1. 0CO3HAHUS LLEHHOCTM XU3HW, OTBETCTBEHHOrO OTHOLLEHWS K CBOEMY 3[J0POBbLIO, YCTAHOBKM Ha 340pOBLIi 06pa3
XW3HW, OCO3HaHWSI MOCNEACTBUIA 1 HENPUATUSA BPEAHbIX NPUBbLIYEK (YNOTpeBneHnst ankorons, HApKOTUKOB,
KypeHust), HeobxoammocTu cobntofeHns npaeun 6e3onacHocTy Npy oGpaLleHnn ¢ XMMUYECKMMU BELLLECTBAMU B
GbITY 1 peanbHOi XW3HK;

Tpydoeozo eocnumaHusi

1. KOMMYHWMKATUBHON KOMMNETEHTHOCTU B OOLLECTBEHHO NOME3HOW, y4eGHOMCCnen0BaTENLCKON, TBOPYECKOW 1 APYrnX
BMAAxX AEeSTENbHOCTU; MHTEpeca K NPaKTUYECKOMY U3YYEHUI0 Npodheccuii M Tpyaa pasnmMyHoro poga, B TOM uucne
Ha OCHOBE NPVYMEHEHUS NPeAMETHbIX 3HaHUI NO XMMKMW, OCO3HAHHOTO BbIGOpa UHANBMAYaNbHOW TpaekTopun
NpoAoIKeHNs1 06pa3oBaHUs ¢ Y4ETOM NIMYHOCTHBLIX MHTEPECOB 1 CMOCOGHOCTM K XMW, OBLLECTBEHHBIX
MHTEPECOB U NoTpebHoCTEN;

Skonozu4eckozo eocrnumaHusi

1. 3KOMOrMYecku LenecoobpasHoOro OTHOLLEHUS K MPUPOAE KaK MCTOYHMKY KU3HU Ha 3emrie, OCHOBE eé
CYLLLECTBOBAHMSI, MOHMMaHUS LIEHHOCTM 300pOBOro 1 6esonacHoro o6pasa >Ku3Hu, OTBETCTBEHHOIO OTHOLLEHMUS K
COBCTBEHHOMY (DU3MYECKOMY U MCUXUYECKOMY 3L0POBbIO, OCO3HAHMUS LIEHHOCTU CcOBoAeHNst npasun
GesonacHoro noseaeHns npu paboTte ¢ BeleCTBaMU, a TakKe B CUTyaUMaX, YrPOXKaloLWmMX 300POBbI0 U XKNU3HM
nogen;



2. CcnocoBHOCTV NPUMEHATb 3HaHWSA, MonyYyaeMble NMPU U3yHeHUN XMMUW, AN pELLEeHMs 3a4ad, CBSI3aHHbIX C
OKpY)XatoLLien MPUPOLHON CPeLoN, NOBLILLEHNST YPOBHS 3KONOrMYECKON KybTypbl,0CO3HAHNSA rnobansHoro
XapakTepa 9KOnorm4ecknx npobnem v nyTen nx peLleHnst NocpeacTBOM METOAO0B XUMWK;

3. 3KOMOrMYecKoro MbILLIEHNS, yMEHMA pyKOBOACTBOBATLCHA UM B MO3HABATENbHOW, KOMMYHUKATUBHOM U
coumanbHoOW NpakTuKe.

MeTanpegmeTHble pe3ynbTaThbl

B coctaBe meTanpegmeTHbIX pe3ynbTaToB BblAENST 3Ha4YMMble Ans hopMMPOBaHUSA MUPOBO33peHNs obLLeHayYHble
NOHATMA (3aKOH, TEopUs, MPUHLMM, TMNoTe3a, akT, CUCTEMa, NPOLECC, IKCMEPUMEHT 1 Ap.), KOTOPbIE UCMOMb3YIOTCSA B
€CTEeCTBEHHOHay4HbIX Y4eOHbIX NpeamMeTax U No3BONSAIOT HA OCHOBE 3HAHWI U3 3TUX NpeaMeToB PopMMpoBaTb
npeacTaBneHre 0 LEernoCcTHOW Hay4yHOW KapTUHE MUpa, U YHUBepCarnbHble y4ebHble 4encTBMSA (No3HaBaTenbHbIe,
KOMMYHUWKaTUBHbIE, PErYNSTUBHbIE), KOTOPble obecneunBaloT POpMUPOBaHNE FOTOBHOCTU K CAMOCTOSITEIbHOMY
NNaHNPOBaHUIO N OCYLLECTBIEHNIO Y4eOHOW AeAaTenbHOCTU.

MeTanpenmeTHble pe3ynbTaTtbl OCBOEHUA oGpaaoBaTeanon nporpamMmmbl MO XMMUKN OTpaXKarkoT oBnageHne
YHUBepCcaribHbIM No3HaBaTesibHbIMA OEencTBMAMMU, B TOM YMCIIE:

BasoebIMu nozuyeckumu delicmeusimu

1. ymMeHMEeM UCnomnb3oBaTb NPUEMBI NIOTMYECKOrO MbILLIEHWS] NPU OCBOEHUM 3HAHWUIA: PAcKPbIBaTb CMbICT XUMUYECKUX
NOHATUI (BbIAENATb UX XapaKTepHble NPU3HaKKU, yCcTaHaBNMBaTb B3aMMOCBSA3b C APYrMMU NOHATUSMU),
MCMNOsb30BaTb MOHATUSA AN 0GbACHEHUS OTAENbHbIX haKTOB U ABMEHWI; BbiGMpaTb OCHOBAHWUS U KpUTEpUX Ans
Krnaccudukaumm XMMUYECKNX BELLLECTB U XMMUYECKUX PeaKUMiA; yCTaHaBNMBaTb NPUYNHHOCTIEACTBEHHbIE CBA3N
Mexay oObeKTamu U3YYEHNUs; CTPOUTL JTIOrMYeckne paccykaeHus (MHOYKTUBHbIE, AeAYKTUBHbIE, N0 aHanorum);
AenaTb BblBOAbI U 3aKMIOYEHUS;

2. yMEHMeM NpUMeHsITb B NPOLECCe NO3HaHUsi CUMBOSIMYECKVE (3HAKOBbLIE) MOAENM, UCTIONb3YeMbIe B XUMUM,
npeobpa3oBbIBaTh LUMPOKO MPUMEHSIEMbIE B XMMWUW MOAENbHbIE NPEACTaBNEHNS — XUMUYECKUIA 3HaK (CMMBON
aneMeHTa), XuMmnyeckas hopMyna v ypaBHeHMe XMMUYECKON peakunm — npu pelleHun y4ebHono3HaBaTenbHbIX
3afay; ¢ y4ETOM 3TUX MOAESbHbIX NMPEACTaBMNEHNI BbISBIATL U XapakTepu3oBaTh CyLECTBEHHbIE NpU3HaKu
N3y4yaemblX 06 bEKTOB — XMMUYECKUX BELLECTB Y XMMUYECKUX peakLuii;

BbasoebImMu uccnedosamenbckumu delicmeusimu

1. ymeHneM ncnonb3oBaTb NOCTaBMEHHbIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HaHWS, a TaKkKe B KayecTse
OCHOBbI ANn4A dDOpMVIpOBaHVIFl rmnoTesbl No NpoBepke NPaBUNIbHOCTU BbIiCKa3biBaeMbIX Cy)KLI,EHVIVI;

2. npvobBpeTeHre onbiTa No NiaHWpoBaHUIO, OpraHn3aumm U NPOBEAEHUIO YYEHNYECKNX SKCTIEPUMEHTOB: YMEHUE
HabntodaTb 3a X0 AOM MpoLecca, CaMoCTOATENBHO MPOrHO3UMPOBaTL ero pesynbTar, hopMynmpoBaTts 0606LLeHUs
1 BbIBOAbI MO pe3yfibTaTam NpoBeAEHHOro OnbiTa, UCCIefoBaHuUsl, COCTaBNATL OTYET O NpofenaHHon paGorTe;

Pa6bomoli ¢ uH¢ghopmayuel

1. ymeHueM BbIGMpaTh, aHanM3npoBaTb U MHTEPNPETUPOBATL MH (DOPMaLIMIO Pa3NUYHbIX BUAOB U hopM
npeacTaBneHns, nonyyaeMyto U3 pasHbiX UCTOYHUKOB (Hay4HOMOMyNsipHas nuTepartypa XMMUYeckoro
cofepxaHusi, crpaBoYHble Nocobus, pecypcel HTepHeTa);

2. yMeHVEeM NpUMeHsITb Pa3nuyHbie MeToabl U 3anpockl MpY No Ucke U oT6ope MHOPMaLMK U COOTBETCTBYIOLLMX
[AaHHbIX, HE0BXOAUMBIX NS BbINOMHEHUS y4eBHbIX M NOo3HaBaTerbHbIX 3a4a4y onpeaenéHHoro Tnna;
nprvobpeTeHre onbiTa B 06racTut UCNonb30BaHWs MHOPMaLMOHHOKOMMYHUKATUBHBIX TEXHOIIOTUI, OBMafeHune
KynbTypOI aKTMBHOrO MCMOJIb30BaHKS PA3rIMYHbIX MOMCKOBLIX CUCTEM;

3. yMeHveM ncnomnb3oBaTb M aHanManpoBaTb B npouecce y4ebHON 1 nccrneaoBaTensckon AesTenbHOCTH
WHAOPMALMIO O BIIMSIHUN NPOMBbILLINEHHOCTU, CEMbCKOro X03AMCTBa U TPaHCNopTa Ha COCTOAHUE OKpY»KatoLL el
NpVUpPOAHON cpeabl;

YHueepcanbHbIMU KOMMYHUKamueHbIMU delicmeusiMu

1. ymeHueM 3agaBaTb BOMpOCHI (B X04e Auarora u/vnv guckyccum) no cylecTtsy ob6Ccyxgaemon Tembl,
dhopMynMpoBaTh CBOW NPEATOXEHUSI OTHOCUTESIbHO BbIMOSTHEHWSA NPEeANOXEeHHON 3ajauu;

2.  npuobpeTeHue onbiTa Npe3eHTaummn pesynbTaToB BbINOMNHEHUS] XMMUYECKOrO 3KCriepuMeHTa (nabopaTopHoro
onbITa, NabopaTopHoW paboTkl MO UCCNefoBaHMIO CBOWCTB BELLECTB, y4eOHOro NpoekTa);

3.  3aMHTepecoBaHHOCTb B COBMECTHOW CO CBEPCTHUKaMM MO3HaBaTENbHON U UCCIef0BaTeNbCKoN AeATeNbHOCTH
NpU peLleHny BO3HUKaoLLMX NpobrneM Ha ocHoBe y4éTa 06LLMX MHTEPECOB W COrnacoBaHUs Mo3vLmii
(0BecyxaeHUs, 0BMEH MHEHUAMMU, «MO3rOBbIe LUTYPMbI» 1 Ap.);

YHueepcanbHbIMU peaynsamueHbiIMuU delicmeusimMu

1. yMeHMeM CaMOCTOATENbHO ONpPeaensTb Lenu AeaTenbHOCTU, NNaHMpoBaTh, OCYLLECTBNATb, KOHTPONMPOBATh U
npv Heo6XOAMMOCTUN KOPPEKTMPOBATL CBOK AeATENbHOCTL, BbiOnpaTth Hanbonee adhpekTuBHbIE CMOCOOLI
peleHns y4ebHbIX 1 NO3HaBaTenbHbIX 3a4a4, KOPPEKTUPOBATL NPEANOXEHHbIN anropuTm AEeNCTBUA Npu
BbINOMHEHUN 3a4aHWI C Y4ETOM NOMNYYEHUS HOBbIX 3HAHWI 06 M3yyaeMblx 06beKTax — BELLECTBAX U pPeakumsX;

2. YMEeHMeM NCMNOoMb30BaTbk U aHaNM3npoBaTb KOHTEKCTLI, NpeanaraemMbole B yCI10BUN 3agaHun.

MpeomeTHble pe3ynbTaThbl
B coctaBe npegMeTHbIX pe3ynbTaroB N0 OCBOEHWNIO 06A3aTENbHOr0 CoAepKaHUs, yCTaHOBMNEHHOrO JaHHOW NPUMepHOn
paboyei NporpaMMon, BblAENsitoT: OCBOEHHbIE 0DyYaloOLWMMNCS HayYHblE 3HAHUS, YMEHMUS 1 Cnocobbl A4eACTBUNA,



cneuunduyeckne onsa npeameT Hoil obnact «Xumms», Buapl 4eATeNbHOCTY MO NOSyYeHU0 HOBOMO 3HaHWS, ero
WHTepnpeTaumm, Npeobpa3oBaHnio 1 NPUMEHEHMWIO B Pa3fNYHbIX Y4EOHbIX M HOBbIX CUTYaLUsIX.

MpeameTHble pe3ynbTaTthl NPEACTaBeHbl N0 rogam oby4eHns 1 oTpaxarT CHOPMUPOBAHHOCTbL Y 0ByYatoLLMXxcs
cnegylowmnx yMeHum:

8 KINNACC
1. pacKpblgamb CMbICIT OCHOBHbIX XUMUYECKUX MOHATUIA: aTOM, MOSIEeKyna, XMMUYECKUN 3NEMEHT, NpocToe
BELLLECTBO, CMOXHOE BELLECTBO, CMECb, BANEHTHOCTb, OTHOCUTENbHAsA aTOMHas U MOMeKynsipHas macca,
KONMMYECTBO BEeLLeCTBa, MOfb, MOMSipHasi Macca, MaccoBast 0N XMMUYECKOro afieMeHTa, MOMSIpHbI 06bEM,
oKcuf, KUCMoTa, OCHOBaHWeE, COfb, 3MIEKTPOOTPULIATENbHOCTb, CTENEHb OKUCNEHUS, XUMUYECKas peakums,
TENnoBo aPMEKT peakumnm, Knaccudmkaumua peakumuin, XMMM4Yeckas cBsAsb, pacTBOp, MaccoBas [0S BellecTsa B
pacTBope;

2. unsiroecmpuposamse B3aNMOCBA3b OCHOBHbIX XMMUYECKNX NOHATUIN (CM .n. 1) N NPUMEHATb 3TU NOHATUA NPU
OonncaHmn BelecTB U UxX I'IpeBanJ,eHI/IVI;

3. ucrnosib3ogamb XUMUYECKYHO CUMBOJIUKY ONA COCTaBl1eHNA d)opmyn BelwecTB n ypaBHeHI/IIZ XUMUYECKNX peaKLlI/II7I;

4. onpedenﬂmb BalNeHTHOCTb aTOMOB 3J1EMEHTOB B 6VIHaprIX COoeNHEHNAX; cTeneHb OKUCITEHNA 3JNTIEMEHTOB B
6I/IHaprIX coeAUHEeHNAX; NPUHaANEeXHOCTb BELWeCcTB K onpep,enéHHomy Knaccy COEAVHEHUN NO Q)OpmynaM; |=17V1}
XVMUYECKOWN CBA3M (KOBaJ'IeHTHaFl n I/IOHHaﬂ) B HeopraHn4eckmnx coeanHeHnAXx;

5. packpbieamb cMbic1 nepuoanyeckoro 3akoHa [l. . MengeneeBa: 4eMOHCTPUpPOBAaTbL NOHMMaHME NepPUoaNYECcKomn
3aBNCKMMOCTUN CBOWCTB XMMUYECKNX 3MEMEHTOB OT MUX MOJNOXEHUS B MEPUOANYECKON CUCTEME; 3aKOHOB
COXpaHeHWs1 Macchbl BELLLECTB, NOCTOSIHCTBA COCTaBa, aTOMHOMOIEKYNSAPHOro yY4eHNs1, 3aKkoHa
ABOragpo; onucbigame U xapakmepusogams TabnunyHyo opMy Nepuoanyeckon CUCTEMbl XMMUYECKUX
3MEeMEHTOB: pasnuyaTtb NOHATUSA «rnaBHasa noarpynna (Arpynna)» n «noboyHas nogrpynna (brpynna)», mansie n
bonbLuMe neproabl; coomHocums 0603HaYeHNs, KOTopble umetoTcs B Tabnnue «lNepuoagnyeckas cuctema
XumMmnyecknx anemeHTtos [1. V. MeHgeneeBa» ¢ YNCNOBbIMY XapakTepUCTUKaMN CTPOEHNSI aTOMOB XMMUYECKNX
3nemeHTOB (cocTaB M 3apsaa a4pa, obLee YACOo ANEKTPOHOB U pacnpeaerneHne nx No ANeKTPOHHbLIM CrosAM);

6. KrIaccuguyupogams XUMUYECKNE NIEMEHTLI; HEOPraHWYEeck1e BELLECTBA; XMMUYECKe peakumum (Mo Y1cny 1
COCTaBy y4acTBYIOLMX B peakLmy BeLecTs, No Tennosomy apgekTy);

7. xapakmepusogamb (OHUCbIGamb) obLLMe XumMnyeckme CBOMCTBA BELLECTB Pa3nnYHbIX Knaccos, noareepXxaas
onucaHmne npuMme pamMmm MONeKynapHbIX ypaBHeHm7| COOTBETCTBYHLLUNX XUMNYECKNX peaKLl,MVI;

8. rpoeHo3uUpoBamb CBOMNCTBA BELLECTB B 3aBMCMMOCTU OT UX KQ4ECTBEHHOr0 CocTaBa; BO3MOXHOCTU NpOTEeKaHUs
XMMUYECKUX Npe BpaLleHUi B pa3finyHbIX yCcnoBuax;

9. 8bIYUC/ISIMb OTHOCUTENMBHYIO MOMNEKYISAPHYIO M MOMSIPHYIO MAcChl BELLECTB; MacCOBYIO OO0 XMMUYECKOTO
anemMeHTa no hopMyrie coeMHEHNST; MacCOBYIO [OMI0 BELECTBa B pacTBOPE; NPOBOAUTL PacyEThI MO ypaBHEHUIO
XUMUYECKOW peakLuu;

10. npumeHsimb OCHOBHbIE OnepaLyn MbICIUTENbHOW AeATENbHOCTU — aHanu3 1 CUHTEe3, cpaBHeHue, 06obLLeHne,
cucTtemaTmaaumio, knaccudukaumio, BelsBNeHNe NPpUYMHHOCNEACTBEHHbIX CBA3EN — ANs U3yYeHusl CBONCTB
BELLECTB Y XMMUYECKMX PeaKLUii; eCTECTBEHHOHaYYHble METOAbI NO3HaHWA — HabnogeHne, usmepeHue,
MOOENMpoOBaHMe, 3KCNEPUMEHT (pearnbHbIi U MbICIIEHHbIN);

11. cnedosamsp npaBunam NoNb30BaHUS XMMUYECKOM Nocyaon n nabopaTopHbiM 060pyAOBaHMEM, a Takke npaBunamM
obpalleHuns ¢ BellecTBaMn B COOTBETCTBMM C MHCTPYKLMSAMM MO BbINOMHEHWO NAabopaTOpHbIX XMMUYECKMX OMbITOB
o nonyyYeHunio n cobupanuio razoobpasHbix BewecTs (BOAOPOAA M KMCMOPOoAa), NPUroTOBIIEHUIO PACTBOPOB C
onpegenéHHor MaccoBoW Aonen pacTBOPEHHOrO BELECTBA; NilaHNpoBaTb U NPOBOAUTL XMUYECKMEe
3KCMEePMMEHTbI MO Pacno3HaBaHWI0 PacTBOPOB LLEeSIoYen U KUCIOT C NOMOLLbIO MHAMKATOPOB (Nakmyc,
beHonTanenH, MeTMmnopaHx u ap.).

9 KJTACC
1. packpbigamb CMbICIT OCHOBHBIX XMMUYECKMUX MOHATUIA: XMMUYECKMI SNIEMEHT, aTOM, MOSIeKyna, NOH, KaTUOH,

aHMOH, MPOCTOE BELLECTBO, CIIOXXHOE BELLECTBO, BANEHTHOCTb, 3M1EKTPOOTPULATENBHOCTD, CTEMNEHb OKUCIIEHNS,
XUMUYecKasi peakunsi, Xummuyeckas CBsi3b, TEMMOBON 3eEKT peakumm, Monb, MOMNSAPHbIA 0ObEM, pacTBOp;
3NEKTPONUTbI, HEINEKTPONUTLI, ANEKTPONUTUYECKasi AMCcoUMaLmns, peakumm NoHHoro obmeHa, obpaTumelie 1
HeobpaTUMble peakLun, OKUCIIMTENbHOBOCCTaHOBUTENbHbIE PeaKLUKn, OKUCNINTENb, BOCCTAHOBUTESb, OKUCTIEHNE U
BOCCTaHOBIEHWE, annoTponns, aMOoTEPHOCTb, XMMUYECKas CBA3b (KOBaneHTHas, MOHHas, MeTannuyeckas),
KpUcTannuyeckas pelérka, Koppo3ns METANOB, CMNilaBbl; CKOPOCTb XMMUYECKON peaKkLmmn, npeaenbHo
aonyctumasi KoH ueHtpaums (MNOK);

2. unsrocmpuposamse B3aNMOCBA3b OCHOBHbIX XUMUYECKNX NMOHATUN (CM. I'I.l) N NPUMEHATb 3TU NOHATUA NPU
OonncaHmn BelecTB U UxX I'IpeBan.l,eHI/lVl;

3. ucrosib3o8amb XUMUYECKYHO CUMBOJIUKY ANA COCTaBl1eHNA cbopMyn BelwecTB n ypaBHeHI/II7I XUMUYECKNX peaKLlI/II7I;

4. onpedensimb BaNneHTHOCTb U CTENeHb OKUCIIEHUS] XMMUYECKMX 3TIEMEHTOB B COEIMHEHUSIX Pa3NUYHOrO COCTaBa;
NpVYHaANEeXHOCTb BELECTB K OnpeAenéHHOMY Kraccy coeMHeHWI no hopmynam; Bug XMMUYECKOA CBA3U
(koBaneHTHasi, MOHHas!, MeTarnnM4yeckas) B HEOpraHMYECKUX COeQMHEHUSX; 3apsi MOHA MO XMMMYeckol (opmyre;
XapakTep cpebl B BOAHbIX pacTBOPaX HEOPraHUYEeCKUX COEQNHEHWIA, TUM KPUCTAmNIMYECKON PELLETKA KOHKPETHOTO
BELLECTBa;



5. packpbieamb cMbic1 nepuoanyeckoro 3akoHa [l. I. MengeneeBa n geMoHCTpUMpoBaTh €ro
NMOHWMaHKWE: OMuUChbIBamb U Xapakmepu3o8amb TabnuuHyo opMy NeEpUOANYECKON CUCTEMbBI XMMUYECKUX
3MEeMEHTOB: pasnuyaTtb NOHATUSA «rnaBHasa noarpynna (Arpynna)» n «noboyHas nogrpynna (bpynna)», manbie n
6onbLuMe neproabl; COOMHOCUMb 0003HAYEHNS, KOTOPble MMEITCH B NEPUOANYECKON Tabnuue, C YNCoBbIMU
XapakTepuCcT1KaMmn CTPOEHNSt aTOMOB XMMUYECKUX 3N1IEMEHTOB (CocTaB 1 3apsaa aapa, obLyee YMCNOo 3N1EeKTPOHOB U
pacnpegeneHne nx no anNekTPOHHbIM CrosiM); 06BACHSIMb ObLLMe 3aKOHOMEPHOCTY B M3MEHEHUW CBONCTB
3MEeMEHTOB M UX COeAMHEHNI B Npedenax ManbiX NepUoAoB W rMaBHbIX MOArPYMN C y4ETOM CTPOEHUS MX aTOMOB;

6. kmaccuguyuposampe XMMUYECKNE 3MTIEMEHTbI; HEOPraHN4YeckMe BeLLecTBa; XMMUYeckne peakumnm (I'IO ymcny n
COCTaBy y4acTBYKOLWNX B peakuuu BelecTs, NoO TeN10BOMY SCbeEKTy, No U3MEHEHUIO CTEMNEHEN OKUCTEHNS
XUMUYECKNX SJ'IeMeHTOB);

7. xapakmepusogamb (OI'IUCbIGamb) obLLMe XxumMnyeckme CBOMCTBA BELLECTB Pa3nnYHbIX Knaccos, noaTeepXaas
onucaHne npume paMmm MONeKynApHbIX U MOHHbIX ypaBHEHI/IIZ COOTBETCTBYHLUNX XUMUNYECKNX peaKLlI/II;I;

8. cocmaesnisimb ypaBHEHUS 3NEKTPONUTUYECKON ANCCoLMaUmnm KUCTOT, LemnoYel U Coneil; NosiHbie U COKpaLLéHHble
ypaBHEHUS peakuMil MOHHOrO OOMeHa; ypaBHEeHUs! peakuuid, NOATBEPXKAAOLMX CYLLECTBOBAHNE reHETUYECKOM
CBA3U MeXAy BeLLecTBaMU PasnUYHbIX KIaccoB;

9.  packpbigams CYLLHOCTb OKUCIUTENbHOBOCCTAHOBUTENBbHbBIX PeaKLyii NOCPEACTBOM COCTaBIEHNS SNEKTPOHHOMO
OanaHca aTux peakuun;

10. npoeHo3uposamb CBOWCTBA BELLECTB B 3aBNUCUMOCTU OT UX CTPOEHNA; BO3BMOXHOCTU NpOTEeKaHNA XMMNYECKNX
I'IpeBpaLLleHVIVI B pasnmnyHbIX yCNoBUAX;

11. ebI4UC/IAMb OTHOCUTENBHYIO MOMEKYMSPHYIO U MOMSIPHYIO MacChl BELLECTB; MacCOoBYHO JOM0 XUMUYECKOTO
anemeHTa no op Myrie CoeiMHEHsI; MacCOBYH A0S0 BeLeCcTBa B pacTBOPE; NPOBOAUTL Pacy€Thl Mo
YPaBHEHWIO XUMUYECKON PeaKLMK;

12. cnedosamb NpaBuiam Nonb30BaHUS XMMUYECKO Nocyaoi u nabopaTopHbiM 060pyaoBaHMeM, a Takke npasunam
obpallleHuns C BELLLECTBaMM B COOTBETCTBUM C MHCTPYKLMSIMU MO BbINOMHEHNIO N1a6opaToOPHbIX XMMUYECKUX OMbITOB
no Nosy4YeHnto n cobrpaHuto razoobpasHbix BELLECTB (aMMuaka 1 Yriekucnoro rasa);

13. nposodums peakumu, NOATBEPXKAAMLLME KAYECTBEHHbI CO CTAB Pa3NMYHbIX BELLECTB: pacno3HaBaTh OMbITHbIM
nyTém xnopuzg 6pomua, nogua, kapboHar, ocat, cunuKar, cynbdar, IMAPOKCUANOHEI, KaTUOHBI aMMOHUS 1
WOHbI M3YYEHHbIX METannoB, NPUCYTCTBYIOLME B BOAHbIX PACTBOPAX HEOPraHUYECKUX BELLECTB;

14. npumeHsimb OCHOBHbIE OMepaLnn MbICIIUTENBHON AeATEeNIbHOCTU — aHanu3 U CUHTE3, CpaBHEHNe, 0606LLeHre,
cMcTeMaTn3aumio, BbisiBNieHWE NPUYNHHOCNEACTBEHHbIX CBA3E — AN U3YyYEeHUs] CBOWCTB BELLECTB U XMMUYECKNX
peakuuii; eCTeECTBEHHOHay4YHble MeToAbl NO3HaHNs — HabnoAeHne, M3MepeHne, MoaenMpoBaHue, SKCNepUMEHT
(peanbHbIN U MbICMIEHHBIR).

COJOEPXAHVE YYEBHOIO MPEAMETA «XUMWNA» MO TOAAM U3YYEHUA 8 KITACC
MNepBoHa4anbHbIe XMMUYECKNE NOHATUA

Mpeamet xvmun. Porb xumnm B Xun3Hu Yenoseka. Tena u BelecTsa. duanyeckme CBOCTBA BeLLLeCTB. ArperatHoe
COCTOsiHME BeLlecTB. [oHsATE O MeToAaX NO3HAHMS B XMMUKU. XUMUS B CUCTEMe HaykK . YnCTble BewecTsa 1 CMECcH .
Cnocobbl pasgeneHnst cCMecen .

ATOMbI 1 MonekyIbl. XuMUyeckme aneMeHTbl. CUMBOMbI XMMUYECKUX 3NIEMEHTOB. MNpocTbie 1 CrIoXHbIE BelecTBa. ATOMHO-
MOMEKynsipHOEe y4YeHue.

Xumnyeckas gpopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX SITIEMEHTOB. 3aKOH NMOCTOSIHCTBA COCTaBa BELLECTB.
OTHocuTenbHas aToMHass Macca. OTHOCUTeNbHaa MonekynspHas macca. Maccosas fons XMMUYECKOro afieMeHTa B
coeuHEeHNN.

Pusmyeckne n xummyeckne aBneHns. Xmmmyeckas peakums n e€ npusHaki. 3akoH COXpaHeHUsi MaccChbl BELLECTB.
XuMunyeckne ypaBHeHus. Knaccudmkaumsa XMMMYecknx peakumii (CoeamHeHnsl, pasnoXeHns, 3ameLleHuns).

XVMUYECKNA IKCNEPUMEHT: 3HAKOMCTBO C XMMUYECKOM NOCyAoM, C npaBunamm paboTbl B nabopatopumn n npuémamm
obpalueHuns ¢ nabopaTopHbIM 060PYAOBaHNEM; U3yYeHUe U onucaHne pusnyeckmx CBONCTB 06pasL 0B HeEOPraHNYecKknX
BellecTB; HabntogeHne uranyeckmx (NnasneHne Bocka, TasHne nbaa, pacTupaHne caxapa B CTYMke, KuneHne un
KOHAEHcaums BoAbl) U XMMUYECKMX (rOpeHne cBeyun, npokanMsaHne MeaHon NpoBOSiokX, B3avMogencTene mena c
KUCROTOW) SiIBNEeHUI, HabntogeHne n onmcaHne NPM3HaKoB NPOTEKaHNS XMMUYECKUX peakumi (pasnoxeHne caxapa,
B3aMMOJENCTBME CEPHON KUCNOThI C Xxnopuaom 6apus, pasnoxeHue rugpokcmaa meau (1) npu HarpesaHum,
B3aumopgencTeune xenesa c pactsopom conm meau(ll)); nsydeHme cnocobos pasgeneHns cMecen (C MOMOLLbI0 MarHnTa,
unbTPOBaHWe, BbiNapusBaHne, ANCTUNNALNS, XpomaTo rpadus), NpoBeaeHNE OYUCTKU MOBAPEHHOW Conu; HabnoaeHue un
onvcaHue pe3ynbTaToB NPOBEAEHMS ONbITa, UNIIOCTPUPYHIOLLETO 3aKOH COXPaHEHMS MaccChl; co3gaHue moaenen Monekyn
(wapocTepXHeBbIX) .

BaxHenwme npeacrasBuTenun HeopraHn4eckmx BewecTB

Bosgyx — cmech rasos. CocTas Bo3ayxa. Kucnopoa — anemeHT v npocToe BellecTBo. HaxoxaeHue kucnopoaa B
npupoae, usnveckne n xummyeckme ceonctea (peakummn ropenns). Okcuapl. NMpumeHeHune kucropoga. Cnocobbl
nony4eHus kucrnopoga B nabopatopuu 1 npomeineHHocTn. Kpyrosopot kucnopoga B npupoae. O30H — annoTponHas
MoamndmKaums KMcnopoaa.

TennoBon aPEKT XMMUYECKON peakLmm, TEPMOXMMUYECKNE YPaBHEHUS, 9K30 U SHOOTEpPMUYECKMe peakummn. Tonnmseo:
yrornb 1 MeTaH. 3arpsisHeHne Bo3ayxa, ycurneHve napHUKoBoro agpdexTa, paspyLieHme 030HOBOrO CIos .



Bopopon — anemeHT 1 npocToe BeLlecTBO. HaxoxaeHne Bogopoaa B npupoae, husnveckue n xmuMmyeckme CBOMCTBA,
npuMeHeHne, cnocobbl nonyyeHns. CocTas KACIOT U Conen .

KonnyecTtBo BewecTtBa. Monb. MonsipHas Mmacca. 3akoH ABoragpo. MonsipHbIi 06bEM ra3oB. PacyéTtbl N0 XMMUYeCKUM
ypaBHEHNAM.

duanyeckne ceoricTBa Boabl. Boga kak pacteBoputens. PacTBopbl. HackleHHble M HeHaChILW eHHble

pacTBopbl. Pacmeopumocms gewiecmes 8 gode. MaccoBasi onsa BeLlecTBa B pacTBope. XMMUYecKne CBOMCTBA BOAbI.
CocTaB ocHoBaHuI. Porb pacTBOpOB B Npupoae v B Xun3HW Yenoseka. KpyroBopoT Boabl B npupoge. 3arpsasHeHne
npupoaHbix Bog. OxpaHa un ouncTka NnpupoaHbIX Bo,.

Knaccudukauus HeopraHmyeckux coegnHennii. Okenapl. Knaccudmkaumsa okcnaos: coneobpasyrowme (OCHOBHbIE,
KUCMOTHbIE, amoTepHbIE) M HeconeobpasytoLwme. HoMmeHknaTypa okcuaoB (MexayHapoaHasi U TpuBuansHas). dusnyeckve
N XMMUYEeCKne CBONCTBa okcuaoB. MNonyyeHue.

OcHoBaHus. Knaccudukaumsa oCHOBaHWI: LWENOYM U HepacTBOPMMbIE OCHOBaHUSA. HomeHknaTypa ocCHOBaHUN
(MexayHapoaHas v TpuBmnanbHas). Pranyeckne n xMMu4eckne CBOMCTBa OCHOBaHWI. [lonyyeHne ocHoBaHMN.

Kncnotel. Knaccndmkaums kucnot. HomeHknatypa knucnot (MexayHapoaHas 1 TpuBuarnbHas). Puanyeckme n xmMmmyeckne
cBoucTBa kncnot. Pag aktnsHoctn metannos H. H. BekeToBa. Nony4veHne kucnor.

Conun. HomeHknatypa conev (MexayHapogHas 1 TpuBmanbHas). ®usnyeckne n xummnyeckne ceoictaa conen. Cnocobbl
norny4yeHns conen.

eHeTn4eckasa cBs3b Mexay Knaccamu HeopraHm4eckmx CcoeauHeHnn.

XMMUYECKUIA SKCNEPUMEHT: Ka4eCTBEHHOE onpeaeneHne CoaepXXaHus Kucnopoaa B Bo3ayxe; nonyyeHune, cobuparue,
pacnosHaBaHue 1 U3y4YeHne CBOWCTB KUCITOPOAa; HabnoaeHne B3aMMogencTBUSl BELLLECTB C KUCIOPOAOM U YCIIOBUS
BO3HMKHOBEHMS 1 NpeKpaLLeHns ropeHust (noxapa); 03HakoMsieHme ¢ obpasLaMm OKCMAO0B U ONMUCaHWE UX CBONCTB;
nosnyyexue, cobvpaHue, pacnosHaBaHne n n3y4yeHve CBOMCTB Bogopoaa (ropeHune); B3anmoaencTene BOAOPOAA C OKCUAOM
meau(ll) (BO3MOXHO MCnonb3oBaHne BUAeoMaTepmanos); HabnogeHme odpasLoB BeLeCTB KONMYECTBOM 1 Morb;
nccnenoBaHve 0cCObeHHOCTEN pacTBOPEHMSA BELLECTB C Pa3fIMYHON pacTBOPMMOCTbLIO; MPUrOTOBIEHWE PAaCTBOPOB C
onpenenéHHon MaccoBoW fonen pacTBOPEHHOMO BELLECTBA; B3aMMOAENCTBNE BOALI C MeTanamm (HaTpuem v kanbumem)
(BO3MOXHO MCNONb30BaHWe BUAEOMATEPUANnoB); onpeaeneHme pacTBOPOB KUCIOT U LLEeNoYei C MOMOLLbI MHANKATOPOB;
nccnegoBaHve 0b6pasLoB HEOPraHNYECKMX BELLECTB pa3 JIMYHbIX KNaccoB; HAbnaeHe N3MEHEHNS OKpacKkn UHAMKATOPOB
B pacTBOpax KUCIOT U Lenoven; ndydeHne slammonenctams okcu ga meau(ll) c pacTtBopom CepHoOM KUCNOTbl, KUCIOT C
MeTannamu, peakumin HemTpanu3aumm; Nony4yeHme HepacTBOPMMbIX OCHOBaHUI, BbITECHEHWE OQHOro MeTarnna apyrum 3
pacTBOpa CONu; peLlieHre aKCrepMMeHTanbHbIX 3afad no Teme «BaxHelwme knaccbl HEOPraHUYECKNX COEANHEHNIN».

Mepuoaunyecknit 3aKoH U NepuoanYeckas cuctema xummieckux anemeHToB 1. U. MenaeneeBa. CTpoeHue aToMOB.
Xumunyeckas cBa3b. OKMCNUTENbHO-BOCCTaHOBUTENbHbIE peakuumn

MepBble NOMbITKM Knaccudmkaumm XMMMYeckux arneMeHToB. MoHATME O rpynnax CXoaHbIX 31eMeHTOB (LLenoYHbIe 1
LL{eNoYHO3eMerbHbIE MeTarnslbl, ranoreHbl, MHEPTHbIE rasbl. AeMeHTbl, KoTopble 06pa3yoT aMmOTePHbIE OKCUIbI U
rMapOKCUAabI.

Mepuoaunyecknii 3akoH. MNeproguyeckas cuctema xummyeckux anemeHTos [l. . MeHaeneesa. Buabl Tabnuupl
«lMepuoguyeckas cuctema xummyeckmx anemenToB [1 . 1 . MengeneeBa» . Nepuoabl 1 rpynnbl . Pru3nyeckmii CMbicn
NOpsIAKOBOro HOMepa, HOMEpPOB Nepu ofa 1 rpynnbl AiEMeHTa .

CtpoeHune atomoB. CocTaB aTOMHbIX saep. M3oTonbl. OnekTpoHbl. CTpoeHne 3neKTpoHHbIX 060o4ek aToMoB nepBbix 20
XMMUYECKMX 3NIEMEHTOB nepuognyeckon cuctemol [l. . MeHgeneeBa. Xapakrepuctuka XMMUYECKOro arieMeHTa no ero
nonoxeHuto B nepuogmnyeckon cucteme 1. 1. Mengeneesa.

3aKOHOMEPHOCTU M3MEHEHUS pagnyca aTOMOB XMMUYECKUX 31 MEHTOB, METaNNIMYECKUX N HEMETANSIMYECKMX CBOACTB NO
rpynnam v nepuopam. 3HayeHne nepuoanyeckoro 3akoHa 1 Nepuoanyeckort CUCTEMbl XMMUYECKUX 3NEeMEHTOB ANA
pas3BuUTUA Hayku u npaktukn . [ . 1. MeHgeneeB — y4YéHbIN U rpaXgaHuH .

3ﬂeKTpOOTpVILI,aTeJ'IbHOCTb XMMWUYECKUX 3NEMEHTOB. XMMMyeckasi CBA3b (VIOHHaﬂ, KOBasieHTHasa nondapHasa u KoBaneHTHasa
HeHOﬂﬂpHaﬂ). CrteneHb okucneHus. OKMCIMTENbHOBOCCTAHOBUTENbHbIE peakumu. Npouecchl okUCNeHns 1
BoccTaHoBneHms. OKMCnMTeny 1 BOCCTaHOBUTENMN.

XUMNYECKMNIT SKCIEPUMEHT: n3yyeHne o6pasLIOB BELLLECTB MeTarn 0B U HEMETAIIOB; B3aMMOAENCTBME MMAPOKCUAA LIMHKA C
pacTBOpPaMM KUCMOT U LierioYeit; NpoBeaeHNe OMbITOB, UMOCTPUPYIOLLUX NPUMEPbl OKUCTTUTENBHOBOCCTAHOBUTENbHBIX
peakumin (ropeHne, peakumy pasrnoXeHns, CoeanHEHNs).

Me)KI'IpeD,MeTHbIe CBA3U

Peanmsauml MeXnpegmMmeTHbIX cBsi3en npu N3y4eHnm xmmmn B 8 knacce ocyllecTBndaeTca 4epes ncnornb3oBaHne Kak 06LL|,|/|X
€CTeCTBEHHOHay4HbIX NMOHSATUN, TaK U MOHATUI, ABNAIOLWMXCA CUCTEMHBIMW AN OTAENbHbIX npeamMeToB eCTECTBEHHO-
Hay4HOro uyukna.

06uw|e €CTeCTBEHHOHAay4Hbl€ NOHATUA: Hay‘-leII7I d)aKT, rmnoresa, Teopud, 3aKoH, aHanums, CUHTes, KJ'IaCCI/Id)VIKaU,VIﬂ,
nepnognyHoOCTb, HaﬁnwneHme, SKCNnepumeHT, mogenmpoBsaHue, namepeHue, moaerb, ABneHune.

dusmka: maTepusi, aToM, SMEKTPOH, NMPOTOH, HEATPOH, MOH, N30TOM, PAANOaKTUBHOCTL, MOMEKyna, 3NeKTpUYeckuii 3apsa,
BeLLeCTBO, Teno, 0GbEM, arperaTHoe COCTOsIHME BELLEecTBa, ras, unsnyeckne BenuinHbl, eavHNLLbl UBMEPEHNs!, KOCMOC,
nnaxetbl, 38é3abl, ConHue.



Buonorus: goTocnHTEs, AblXxaHue, Guocdepa.

leorpadums: atmocdepa, rmgpocdepa, MMHepansl, FoOpHble MOPOAbI, NOMe3HbIe NCKoMaemble, TOMMMBO, BOAHbLIE PECYPChI .

9 KITACC
BelecTBO U XMmMuyeckas peakums

Mepuoamnyeckuin 3akoH. Mepuoanyeckas cuctema xummyeckux anementos [1. . Mengeneea. CTpoeHvne aTtomoB.
3aKOHOMEPHOCTU B M3MEHEHUN CBOWCTB XMMUYECKMX STIEMEHTOB MEPBbIX TPEX NEPUOAOB, Kanusl, KanbLUmsa U X CoeanHEHW
B COOTBETCTBUM C MOSIOXKEHNEM SNIEMEHTOB B NEPUOANYECKON CUCTEME U CTPOEHNEM UX aToMoB. CTPOEHME BelLecTBa:
BUAObI XMWUYECKON CBSA3U. TUMbl KPUCTANIMYECKMX PELLETOK, 3aBMCUMOCTb CBOWCTB BELLLECTBA OT TUMAa KPUCTarIM4ecKomn
PELETKN N BUAA XMMUYECKOWN CBSI3U.

Knaccudpukauus v HomeHknaTypa HeopraHmyeckux BelecTs (MexayHapoaHas U TpuBmuanbHas). Xumuyeckue CBOMCTBa
BelLLleCTB, OTHOCSILLMXCA K PasnUyHbIM Kraccam HeopraHU4ecknx co eaAMHEHNIA, reHeTUYecKas CBs3b HEeOpPraHN4ecknx
BELLEeCTB.

KJ'IaCCI/I(‘bI/IKaLI,I/Iﬂ XUMUNYECKUX peaKLlI/II7I Nno pasyinvyHbIM NpU3HaAKam (I'IO 4YuCcny n CoCTaBy y4acTBYOLWNX B peakuun BellecTs,
no TennoBomy 3CbeeKTy, MO U3MEHEHUIO CTEMEHEN OKUCITEHNSA XUMUYECKNX 3NTEMEHTOB, MO 06paTVIMOCTI/I, no y4actuio
KaTaJ'IVISaTOpa). 3K30 1 AHOOTEPMUYECKMNE peakunumn, TepMmoxXmmMmnyeckme ypaBsHeHUA.

MoHsATE O CKOPOCTU XMMMYECKON peakumu. MNoHaTre 06 06paTUMbIX M HEOBPATUMBIX XMMUYECKMX peakumusx. MoHsaTre o
FOMOr€HHbIX M FeTepOoreHHbIX peakumsix. [ToHTmue 0 XUMU4eCcKoM
pasHosecuu. ®akmopbl, IUSIOULUE Ha CKOPOCMb XUMUYECKOU PeaKyuu U NMoTOXeHUe XUMUYECKO20 pagHOBECUS.

MexaHn3m OKUCNUTENbHOBOCCTaHOBUTENbHbIX PeakUmin (3NEeKTPOHHbIN GanaHc OKUCIMTENbHOBOCCTAHOBUTENbHOM
peakumm).

Teopusi 3NeKTPONUTUYECKO Anccoumaumnmn. ANeKTPonnTbl U HEINEKTPONUTLI. KaTMoHbI, aHMOHbI. MexaHuam auccoumaumm
BELLECTB C pasfMyHbIMU BUOaMU XMMUYECKol cBaan. CTeneHb auccoumnaumn. CunbHble U criabble 3MeKTPonuThbI.

Peakumm noHHoro obmeHa. Ycnosusi NpoTeKkaHnst peakumii MOHHOro oMeHa, NOJHbIE U COKPALLEHHbIE NOHHbIE YpaBHEHUS
peakunii. CBOMCTBA KUCIOT, OCHOBaHWI 1 CONel B CBETE NPEACTaBNEHNA 00 3NeKTPONUTUYECKOW Anccoumanmnm.
KauyecTBeHHble peakunn Ha UOoHbI . [ToHsamue o eudpornu3se conel .

XUMUYECKNI SKCNEPUMEHT: 03HAKOMIIEHWNE C MOAEMSIMM KPUCTANIMYECKNX PELLETOK HEOPraHUYECKIUX BELLECTB — MeTarnsios
¥ HemeTansoB (rpaduta u anmasa), CrioXHbIX BELLECTB (XMopuUAa HaTpuUsl); UCCreaoBaHne 3aBUCHMOCTU CKOPOCTH
XMMUYECKOW peakLumMn OT BO3AEeNCTBUSA pasfiMyHbIX (DakTopoB; UCCRenoBaHe 3NeKTPONpPOBOAHOCTU PAacTBOPOB BELLECTB,
npouecca AuccoumaLmm KUCnoT, Lwerodein n conei (BO3MOXHO UCNOoNb3oBaHWe BUAEOMaTeprarnos); Npo BEAeHWE ONbITOB,
VNIIOCTPUPYIOLWMX NPU3HaKW NpOoTekaHUs peakLmii noHHoro obMeHa (oBbpa3oBaHue ocaaka, BblaeneHue rasa, obpasosaHve
BOAbI); OMbITOB, UIMIOCTPUPYIOLLIMX MPUMEPBI OKUCTIMTENILHOBOCCTAHOBUTESbHBIX Peakuuin (ropeHne, peakuym pasroxeHus,
COefMHEHMST); pacno3HaBaHe HeopraHMYeCcKNX BELLECTB C MOMOLLbIO KAYECTBEHHbIX PeakUui Ha UOHbI; peLLeHne
3KCMepuUMeHTanbHbIX 3adaq .

HemeTannbl u nx coeauHeHus

O6wan xapakTtepucTmka ranoreHoB. OCOBEHHOCTN CTPOEHMSA aTOMOB, XapakTepHble CTeneHn okucreHms. CTpoeHne n
dumsnyeckne CBOMCTBA NPOCTbIX BELLLECTB — ranoreHoB. XMMrMyeckne CBONCTBa Ha npumMepe xropa (B3amMoaencTane ¢
MeTannamu, HemeTannamu, wenodamu). Xnoposogopod. ConsHasa kucnoTa, XMMUYeckue CBOWCTBA, NonyyeHne,
npumMeHeHne. [lencteme xnopa n xnopoBoAopoaa Ha opraHuam vyernoseka. BaxkHenwme xnopuabl n UX HaxoxaeHne B
npupoge .

O6wasn xapaktepuctmka anemeHToB VIArpynnel. OcCOGEHHOCTM CTPOEHUSI aTOMOB, XapakTepHbIe CTENEHN OKUCIEHWS.

CTpoeHune 1 rsnyeckmne CBOMCTBA NPOCTbIX BELECTB — KuUCopoaa U cepbl. ANNOTPONHbIe MoaMdMKaumm kucnopoga u
cepbl. Xummnyeckme cBoncTea cepbl. CepoBOaopoa, CTpoeHne, uanyeckne n xummyeckne ceorctea. Okeuapl cepbl kak
npeacTaBUTenNn KUCNOTHbIX okcmaoB. CepHas kucnoTa, usnyeckne n xmummyeckne cBoncTea (obLme kak npeactaBnTens
Krnacca Kicnot 1 cneumdunyeckme). XmMuyeckme peakumm, nexaiune B 0CHOBE NPOMbILLNIEHHOrO cnocoba nonyvyeHns
cepHon kucnoTtol. MprMeHeHne. Conu cepHO KUCNOTbI, KAYeCTBEHHas peakums Ha cynbdaTuoH. HaxoxaeHne cepbl u eé
coefiMHeHVIn B Npupoae . XMMU4eckoe 3arps3HeHre okpyXatoLen cpeabl COeANHEHNAMMU cepbl (KUCMOTHbIE AOXAN,
3arpsi3HeHve Bo3ayxa 1 BOJOEMOB), CNocobbl ero NpeaoTBpaLLeHns .

O6was XapaKTepucTtnka anemMeHToB VAI’pyI'II'IbI. OcobeHHocTn CTPOEHUA aTtoOMOB, XapaKTepHble CTENEHN OKUCIIEHUA.

A30T, pacnpocTpaHeHve B npupoge, husnyeckre U XuMnyeckre cBoicTBa. KpyroBopoT a3oTta B npupoae . AMMUak, ero
usnyeckme n xMMuyeckre CBOMCTBA, NoslyvyeHre u npumeHeHne. Conm aMMOHWS!, UX U3NYECKUE U XMMWUYECKME CBOWCTBA,
npumeHeHne. KauyecTBeHHas peakumsl Ha MOHbI aMMOHUS. A30THas KUCMOTa, eé nonydyeHne, uanyeckne n XuMmieckne
cBoicTBa (0bLMe Kak NpeacTaBMTens Krnacca KUCMoT 1 cneumduyeckne. Micnonb3oBaHne HUTPaTOB U COMEN aMMOHUS B
KayecTBe MuHeparbHbIX ya06peHunit. XMMUYeckoe 3arpsisHeHne OKpyxKatoLLeit cpedbl COEANHEHNSIMU a30Ta (KUCTOTHbIE
AOXOW, 3arpsisHEHne BO3ayXa, NMoYBbl U BOAOEMOB).

docdop, annorponHble mogndukaummn dpocdopa, usmueckme n xummyeckue ceonctea. Okena docdopa(V) n docdopHas
KMcnoTa, usnyeckne n XMMMYeckne CBoNCTBa, nonydenme. Micnonb3osaHune octaToB B kKa4eCTBE MUHEPATbHBLIX
yRo6peHuii.

Oﬁl_l_laﬂ XapaKkTepucTnka aJfieMeHToB |VAprI'II'IbI. OcobeHHocTU CTpOeHNda aToOMOB, XapaKTepHble CTENEeHN OKUCIEHUA .

Yrnepopn, annotponHblie MoauduKauumn, pacnpoctTpaHeHne B npupoae, usnmyeckne n xmmmyeckme ceomctea. Agcopbums.
KpyroeopoT yrnepoga B npupoge. Okcuabl yriepoaa, nx pusmyeckme n xMMmyeckne CBOACTBa, AENCTBME Ha XXUBbIe
opraHu3mbl, NoMy4YeHne 1 NpMMeHeHne. dkonornyeckne Nnpobnemsl, cBA3aHHbIe ¢ okengom yrnepoga(lV); runoresa



rnobanbHOro NoTenneHns KnumaTta; NapHUKOBbLIN 3dhdeKT. YronbHas KMcrnota u e€ conu, nx pusamyeckne n xMMmyeckmne
CBOWCTBA, NoryyeHve 1 npumeHeHne. KayectBeHHas peakums Ha kapboHaTMOHbI. Micnonb3oBaHue kap6oHaToB B ObITy,
MeauuMHe, NPOMBbILLMIEHHOCTU U CEeNbCKOM XO35MCTBE.

MepBoHayanbHble NOHATUSA 06 opraHMYecknx BeLecTBax Kak 0 COEAUHEHNSIX yrnepoaa (MeTaH, 3TaH, 3TUNeH, aueTuneH,
3TaHor, MULEPWH, YKCYyCHas KucnoTa). Mx cocmas u xumuveckoe cmpoeHue. MoHATUE 0 GUOoNormyecky BaXHbIX
BellecTBax: xupax, 6enkax, yrnesogax — 1 UX ponu B XKWU3HU

Yyenoseka. MamepuanbHoe eAUHCMBO OpeaHUYECKUX U HeOp2aHU4YeCKUX cOeOUHeHUL.

KpeMHuin, ero gomsnyeckme n XMMmM4Yeckne CBOWMCTBA, NomnyyeHne 1 npuMeHeHne. CoeamHeHns KpemHus B npupoge. Oblme
npecTaeneHnsi 06 okcuae kpemHus(IV) u KpeMHUeBow kucnoTe. CUnmkaTbl, UX UCNIONb30BaHWeE B BbITy, MeauumHe,
NPOMbILLNEHHOCTU. BaxHelwue cmpoumeribHbie Mamepuarbl: Kepamuka, Cmekso, yuemeHm, 6emoH, xene3o6emot. po6
niemMbl 6e30MacHo20 UCMOIb308aHUS CMPOUMebHbIX Mamepuasnos 8 Mo8cedHeeHol XU3HU.

XUMUYECKNIA SKCMEPUMEHT: n3yveHne obpa3uoB HeEOpPraHM4YeCKnX BeLLeCcTB, CBONCTB COMAHON KMCMNOTbl; NpoBeAeHne
Ka4yeCTBEHHbIX peakLUnin Ha XNOpUAMOHbI U HabngeHne NPU3HaKoB NX MPOTEKaHUS; ONbIThl, OTpaxarLlme duanyeckme n
XUMUYeCKne CBOMCTBA ranoreHoB U NX COeauHeHUn (BO3MOXHO MCMNONb30oBaHe B1uageomMaTepuarnos); O3HaKoMNeHne ¢
obpasuamn xnopnaos (ranoreHMaoB); 03HaKoMIIeHe ¢ obpa3uamu cepbl U €€ coeAnHeHNsiMM (BO3 MOXHO MCMONb30oBaHne
BMAeoMaTepunanos); HabnoaeHne npouecca obyrnmBaHusa caxapa nog AefCTBUEM KOHLLEHTPUPOBAHHOW CEPHOW KUCNOThI;
N3y4yeHne XMMN4YeCcKnx CBOWCTB pa3baBreHHON CepHOWN KUCIOThbl, NPOBEAEeHNe Ka4eCTBEHHON peakumn Ha CcynbgaTnoH n
HabniogeHne npru3Haka eé NpoTeKkaHus; 03HaKOMIEHNE C (hU3MYECKMMI CBOMCTBaMM a3oTa, hocdopa v X COeaNHEHUI
(BO3MOXHO UCMONb30BaHNe BugeomaTepumarnos), obpasuamm a3oTHbIX U hocopHbIX yaoBpeHniA; nonyveHue, cobnpaxume,
pacno3HaBaHune 1 n3y4yeHne CBOMCTB aMMuaka; NpoBedeHne Ka4eCTBEHHbIX peakumii Ha MOH aMMOHNS 1 ocdaTUoH 1
N3y4YeHne NPU3HaKoB MX MPOTEKaHUS, B3aUMOAENCTBUE KOHLIEHTPUPOBAHHOW a30THOW KUCMNOThbI C Meabko (BO3MOXHO
MCMONb30BaHMe BMAEOMaTEepMNarnoB); N3ydeHne MOAENen KpUCTannmyeckmx pewérTok anmasa, rpacmra, dynnepeHa;
03HaKOMJIIeHME C MPOLEeCCOM aacopbLmmn pacTBOPEHHbIX BELLECTB aKTMBMPOBAHHbLIM YINEM U YCTPOWCTBOM NPOTUBOrasa;
nony4eHue, cobrvpaHne, pacnosHaBaHvue 1 U3y4yeHne CBONCTB YrieKUCIoro rasa; NnpoBeAeHe Ka4eCTBEHHbIX peakumin Ha
KapboHaT 1 CUNMKATUOHBI N M3yYeHNe NPU3HAKOB UX NPOTEKaHWS; 03HaKOMIIEHNE C NPOAYKUMEN CUIMKaTHON
NPOMBILLNIEHHOCTU; pELLEHME SKCNEePUMEHTanbHbIX 3a4ay No Teme «BaxHenlume HemeTannbl U UX COEANHEHNS».

MeTannbl u ux coeguHeHUA

O6Las xapakTepucTrKa XMMUYECKX SNIEMEHTOB — METAINOB Ha OCHOBaHUM MX MOMOXEHWS B NEPUOANYECKON CUCTeME
xmmmyeckux anemenTos . V. MeHaeneesa n ctpoeHust atomos. CTpoeHne mMeTannos. MeTtannuyeckas cBsidb U
MeTannuyeckas Kpuctanmyeckas pelérka. QNeKTPOXUMUYECKUI Psa HanpshkeHUn MeTannos. duanyeckne n XuMmyeckmne
csoiicTBa meTannos. O6Lwme cnocobbl nosnyyeHnst MeTasnnos. MoHATIE 0 KOPPO3NK METASNOB, OCHOBHbIE CMOCOBHI 3aLLUTbI
WX OT koppo3uun. Cnnaebl (CTanb, YyryH, AopantoMUHIU, GPOH3a) U UX NPUMEHEHME B BbITY U MPOMbILLTIEHHOCTH.

LLlenoyHble MeTanmnbl: NOMOXEHME B NEPUOANYECKON cucTeMe xummuyeckmx anemeHToB [1. 1. MeHaeneeBa; cTpoeHue nx
aToOMOB; HaxoxaeHue B npupoge. dPmanyeckne n xMMmyeckne CBOMCTBa (Ha npumepe HaTpua n KaJ'IVIH). Oxkengpl n
rmapokcnabl HaTpus n kanus. NpuMeHeHne LWEeNOYHbIX METanNoB U UX COEOANHEHWIA.

LLlenoyHo3emenbHble MeTanNbl MarHUM N KanbLUWii: NOMOXEHNE B NEPUONYECKON CUCTEME XMMUYECKMX anemeHToB [. U.
MeHgeneeBa; CTpoeHMe X aTOMOB; HaxoXaeHUe B npupoge. Pusnyeckne n XMMMYeckne CBOMCTBA MarHnsi U KanbLms.
BaxHenwmne coeguHeHuns kanbums (okcua, ruapokcua, conu). XKEcTkocTb BOAbI M CNOCODbI €€ yCTpaHeH s

AnNIOMUHUIA: NONOXEHME B MEPUOONYECKON CUCTEME XMMUYECKMX areMeHToB [1. . MeHpeneeBa; cTpoeHne atoma;
HaxoxaeHune B npupoge. dusmyeckne n XMmMmn4eckme CBOMCTBa anomMmnHms. AMOTEepHbIE CBOWCTBa OKCMAA U ruapokcuga
antoMUHUS.

>Kenes3o: nonoxeHve B NepMOAMYECKON CUCTEME XuMUYecknx anemeHToB [1. . MeHaeneeBa; cTpoeHre atoma;
HaxoxaeHve B npupoge. dnsnyveckne n xummyeckme cBorcTea xenesa. Okeungbl, rmgpokemabl u conu xxenesa(ll) n
xenesa(lll), ux coctas, CBONCTBA 1 NOMy4YeHue.

XMMUYECKUA SKCNEPUMEHT: O3HAKOMIIeHMe ¢ obpa3uamMm MeTarnsioB 1 CMiaBoB, UX (PU3NYECKUMU CBONCTBAMU; U3yYeHne
pe3ynbTaToB KOPPO3NW MeTannoB (BO3MOXHO UCMONb30OBaHNe Bugeomarepuanos), ocobeHHOCTEN B3aMMOoaencTBms okenaa
KanbLUMs 1 HaTpus ¢ BOOOW (BO3MOXHO UCMOMb30BaHME BUaeOMaTepmnanoB); UccrnegoBaHne CBOMCTB XXECTKOM BOAbI;
npoLiecca ropeHus xenesa B KUCno poge (BO3MOXHO UCMONb30OBaHMe BUAeomMaTepunaros); Npu3Hakos NpoTekaHns
Ka4YeCTBEHHbIX peakLMin Ha NOHbI (MarHus, kanbuus, antoMuHms, uuHka, xenesa(ll) n xenesa(lll), meaun(ll)); Habnogexne n
onucaHne NpoLEeccoB OKpaLUMBaHWUA MaMeHN MOHaMU HaTPUS, Kanus 1 Kanbums (BO3MOXHO UCMONb30BaHNe
BMAeomaTepumarnos); nccrnepoBaHne amgoTepHbIX CBONCTB MTMAPOKCHMAA anioMUHUA U TMAPOKCUAA LMHKa; peLueHne
3KCMepMMeHTanbHbIX 3a4a4 No Teme «BaxHenwme meTansbl 1 X COEANHEHNS» .

Xumusa un OKpyXxakwuiasa cpena

HoBble maTepuanbl 1 TexHornoruu. BelwecTsa 1 matepuarnsl B NOBCEOHEBHON XN3HW YernoBeka. XMMUsi U 300pOoBbE.
Be3onacHoe ncnonb3oBaHne BELLECTB Y XMMUYECKUX peakumii B ObITy. MNepBas No MOLLb NPU XMMUYECKNX OXOrax u
oTpaBneHusax. OCHOBbI 3KONOrM YeCKOM rpaMOTHOCTU. XUMNYECKoe 3arpsisHeHre oKkpyxatwen cpefbl (npeaensHas
ponyctumasi KoHueHTpaums Bewects — [N0K). Ponb xumnn B pelueHnn akonornyeckux npodnem.

MpnpoAHbIE UCTOYHMKM YrNeBOAOPOAOB (Yronb, MPUPOAHbLIN ras, HedTb), NPOAYKTbl UX NepepaboTkM, X posb B ObITy 1
NPOMBbILLNIEHHOCTY .

Xnmnyeckumn QKCMNEPUMEHT:. Udy4yeHne 06pasu,oa marepuanos (CTeKJ'IO, cnnaBbl MeTanmnoBs, NoOfIMMepHbIe MaTepVIaJ'IbI).
Me)l(npenmeTHble CBA3U

Peanusauus MexnpeaMeTHbIX CBSA3EN NPy M3yYeHUn XUMUU B 9 Kracce OCYLLECTBNAETCS Yepes NCNonb30BaHUE Kak OBLMX
€CTEeCTBEHHOHAYYHbIX MOHATUIA, TaK U MOHATUI, SBNSAIOLMXCA CUCTEMHBIMU ANsi OTAENbHbLIX NPEAMETOB €CTECTBEHHO-
Hay4HOro uukna.



O6Lume ecTeCTBEHHOHAYYHbIE MOHATUSA: HAYYHbIN (haKT, rMNoTe3a, 3aKOH, TEOPUSI, aHanM3, CUHTES3, Kraccudukaums,
NepUoaANYHOCTL, HabrnoaeHne, 3KCNepUMEHT, MOLENMPOBaHNE, U3MEPEHNE, MOAENb, SIBNIEHWE, NapHUKOBLIN addekT,
TexHororus,, Mmatepuarnbl. dusuka: MaTepusi, aToM, SNEKTPOH, MPOTOH, HEMTPOH, MOH, M30TOMN, PaANOAKTUBHOCTL, MOJIEKyna,
3neKTpuyeckuii 3apsag, NPOBOAHMKU, NONYNPOBOAHWKA, ANSNEKTPUKM, (DOTOSNEMEHT, MHAMKATOP, BELLECTBO, TENO, 06BLEM,
arperatHoOe COCTOsIHWE BELLECTBA, ra3, pacTBop, pacTBOPUMOCTb, KpUCTannuyeckas peLllérka, cnnasbl, husmnyeckme

BEJIMYNHbI, eNHULblI UBMEePEHUA, KOCMNUYEeCKOoe NPOCTPaHCTBO, NiaHeThl, 3Bé3abl, ConHue.

Buonorusa: goTtocnHTes, AbixaHue, 6M0c¢»epa, 9KOCUcCTemMa, MnHeparbHble y,D,O6p6HVIF|, MWUKPO3JIEMEHTbI, MaKpO3JIEMEHTHI,
nuTatenbHble BellecTBa .

leorpadpusi: atMocdepa, ruapocdepa, MuHeparsbl, FopHble NOPOoAbI, Mone3HbIe UCKonaemble, TONMUBO, BOAHbLIE Pecypch.

Kaner.apHo-TemaTquCI(oe nfaHMpoBaHue No xMuMmumn 8 Knacc

2 Yaca, 68 yacoB

Ne | Pasgen. Tema ypoka Ko Oata Ucnonb3oe
n- nposen | aHue
BO eHusi
yac ob6opydoea
0B Husi
«Toyka poc
ma
Tema 1. Xumusa — BaxkHasi 06nacTb eCTeCTBO3HAHUA U NPaKTU4YECKOMN
pesaTenbHocTu Yyenoseka (5 4)
1 Mpeamet xvumnn Ponb xumnn B XM3HU YenoBeka. XuMna B cucteme Hayk. Metoapl 1
NO3HaHWSA B XMMUWN.
2 | 3HakomcTBO C NpaBunamn 6e3onacHoCcTV U Npuémamm paboTbl B XMMUYECKON 1 Lincpposas
naboparopuu. Mpaktuyeckasi paboTta: nabopartopu
i a RELEON
Ne 1. MNpaeuna paboTel B nabopaTtopun u npnémsl obpalleHns ¢ nabopaTopHbIM
obopyaoBaHuem Lindpposon
AaTunk
Temnepartyp
bl
CnupToBka
Cseva.
3 Tena v BewecTBa 1
4 dunanyeckne CBONCTBA BeLLECTB. ArperaTHoe COCTOsIHUE BELLECTB . 1
5 | YucTble BewwecTtBa u cmecn. Cnocobbl pasgeneHus cmecen. MpakTuyeckas 1 Lindposas
pa6otaNe 2. PasgeneHne cmeceli (Ha npumMepe O4YMCTKU NOBapEHHOW Comnn) nabopatopu
a1 RELEON
Tema 2. BewectBa
M XMMUYECKUe peakumnm
(154)+1y
6 | ATOMbI 1 MOneKyrnbl. XUMUYECKNE 3fIEMEHThI 1
7 | 3Haku (CMMBOMbI) XMMUYECKNX 3NTIEMEHTOB 1
8 | lMNpocTble 1 cnoxHele BelecTBa. ATOMHOMOMEKYNAPHOE y4eHue. 1
9 | Xummyeckas copmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 3N1EMEHTOB 1
1 | 3akoH nocTosHcTBa cocTaBa BelecTB. OTHOCMTENbHas aToMHas macca. 2
0- | OTHocuTenbHas MonekynspHasa macca .
1
1
1 | MaccoBasi [ons XMMUYECKOro afieMeHTa B COEAUHEHUN 1
2
1 | ®dusuyeckne n xXMMm4eckue sIBNEHNsI 1
3
1 | Xvmuyeckas peakums. [NpuaHaku 1
4 .
1 yCroBUS NPOTEKaHUS XMMUYECKUX peakumi
1 | Xumwunyeckue ypaBHeHUS 1




Tunbl XMMUYECcKNX peakumi. Peakunsa coegnHeHus

Peakuus pasnoxeHus

Peakuus samelleHus

Peakuus obmeHa

ONf O Ok N OF| O

3akoH coxpaHeHusi macchl BelectB. M. B. JIoMOHOCOB — y4€HbIN SHUMKNONEAUCT. BEChHI
TEXHOXMMUY
€ecKue nnm
3NEKTPOHHBI
e; cBeYa;
konba
NITOCKOOOHH
aqa 250 mn;
noxka ans
CXKUraHus
BeLLEecTB
2 | KoHTponbHas pabota Ne 1
1
Tema 3. Bo3gyx. Kucnopog.
Okcunabl
(54)
2 Bosnyx — cmeck rasos. CocTaB Bo3gyxa Kncnopog — anemeHT n npoctoe
2 BeLlecTBo. O30H — annoTponHas MmogudmKaums kucnopoaa
2 HaxoxageHue kucrnopoga B npupoge, uamyeckne n xmMmyeckne CBONCTBa (peakuun
3 | okucneHus, ropeHune. lNMoHaTne ob okcmaax
2 | Cnocobbl nonyyenus kncnopoga B nabopatopun 1 npoMblLneHHocTu. MpumeHeHne
4 kncropoga. Npakrtnyeckasi pabota
Ne 3. Nony4yeHne n cobmpaHue kucnopoaa, U3ydeHne ero CBONCTB.
2 TennoBow apEKT XMMUYECKON peakumm, NOHATME O TEPMOXMMUYECKOM YpaBHEHMUHN,
5 | 3K30 M 3HOOTEPMMYECKNX peaKLmaX
2 Tonnueo (yronb 1 meTaH). 3arpsa3HeHue Bo3gyxa, cnocobbl ero npefoTBpaLleHus.
6 YcuneHve napHMKoOBOro acpdekra, paspyLueHme 030HOBOrO Crost .
Tema 4. Bogopopa. CoctaB kucnot u conen (5 4)
2 Bopopoa — anemMeHT n NpocToe BeLLecTBo
7
2 HaxoxaeHue B npupoge, husndeckne n xummyeckme cBomctea (Ha npumepe
8 B3aMMOAENCTBUSA C HEMETarnia M1 U oKcugamn MeTarnnoB
2 MpumeHeHne, cnocobbl NonyyYeHns Bogopoaa.
9
Mpaktuyeckasi pabota Ne 4. MonyyeHne n cobupaHme Bogopoaa, U3yvyeHue ero
CBOWCTB
3 CocTaB KUCNOT U conen
0-
3
1

Tema 5. Konu4yecTBeHHble OTHOLIEHUS B XMUMUUN

(44)

KonunyectBo BewiectBa. Monb. MonspHast macca

3akoH ABoraapo. MonsipHbI 06bEM ra3os .

AW WW MNDW

PacyéTtbl N0 XMMWYECKMM ypaBHEHUSM.




5
Tema 6. Boga. PacTBopbl. MoHsATME 06 ocHoBaHusAXx (5 4)
3 duanyeckne cBoicTBa BoAbl. AHANN3 U CUHTE3 — METOAbI U3YYEHUS COCTaBa BOAbI.
6
3 | Xumunyeckne cBocTBa BOAbI (peakummn ¢ Mmetannamu, okcuaaMmm MeTannos u
7 HemeTannos
3 | CoctaB ocHoBaHui. [MoHsATME 006 MHAMKaTopax Lindpposas
8 naboparopu
s RELEON
Lindposon
pH. wratue
C 3aXUMOM;
nsTb
XUMUYECKNX
CcTakaHoB
(25 mn);
npoMmbIBarsk
a
3 Bopa kak pactBopuTtens. PacTBopbl. PacTBopMMOCTb BELLECTB B BOAE. npnbop ans
9 MpakTuyeckasi pabora: OnbITOB C
i N . . . aneKTpr4eck
Ne 5. MNMpurotoBneHne pacTBOpOB C oripegenéHHOM MacCOBOWN A0Mel pacTBOPEHHOMO MM TOKOM:
BewecTsa. NCTOYHMK
NOCTOSIHHOT
0 ToKa:
npobupkn —
2 wr.
NpoHyMepoB
aHHble;
TNYYnHKa;
CNNPTOBKA;
npodkn — 2
WT, NUHUET
4 | Ponb pacTBOpOB B NpUpOAE U B XMU3HM YenoBeka. KpyroBopoT BoAbl B MpMpose.
0 | 3arpssHeHue npupoaHbix Bod. OxpaHa 1 ouncTka NpupoaHbIX BOA.
Tema 7. OCHOBHbI€e KNacCbl HeOpraHU4eckux coeguHeHUN
(11u)+1y
4 Knaccudmkaumnsa HeopraHM4ecknx CoOeAMHEHNN.
1
4 | Okengbl: cocTas, knaccudukaums (OCHOBHbIE, KUCIOTHbIE, aMdOTepHbIe,
2- | Heconeobpasyume), HoMeHkNaTypa (MexagyHapoaHas 1 TpuBmanbHas).
4 .
3 | MonyyeHne 1 xumMnyeckue CBOACTBA KUCIIOTHBIX, OCHOBHBIX 1 @M(OTEPHbBIX OKCUAOB.
4 | OcHoBaHus: cocTas, knaccudukaums, HomeHknatypa (MexagyHapogHas u Lindpposas
4- | TpuBmanbHas), husmnyeckne n XMMmM4eckme CBOMCTBA, CNOCOObI NoMyyYeHns nabopatopu
4 a RELEON
5 .
Lindposoin
pH. wratue
C 3aXNMOM,;
nsTb
XUMUYECKNX
CcTakaHoB
(25 mn);
npombIBarsk
a
4 | Kucnotbl: cocTaB, knaccudmkaums, HOMeHknaTtypa, uan4eckme n XumMmyeckme
6- | cBoncTBa, cnocobbl NoNy4yeHUs.
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Psapg aktmBHOCTM MeTannos




4 | Conu (cpegHue): HOMeHknaTypa, cnocobbl NonyyYeHusl, B3aMMogencTene conen ¢
8- | Merannamu, KucrnoTamu, Lernodamm u consmm
4
9
5 | leHeTu4yeckas CBsI3b MeXAy Kraccamy HeOpraHW4Yecknx CoeanHeHnn
0
5 Mpaktuyeckasi pabora: Lindpposas
1 nabopartopu
Ne 6. PelueHne akcnepumeHTanbHbix 3agad no teme «OCHOBHbIE Kracchl 4 RELEON
HeopraHM4ecknx CoeguUHEHNN
Lindpposon
pH. wTatue
C 32XMMOM;
nsATb
XUMMUYECKNX
CTakaHoB
(25 mn);
npoMblIBank
a.
5 | KoHTponbHasi pabota Ne 2
2
Tema 8. Mepuognyecknin 3aKOH U NepuoanUveckasl cCuUcTeMa XMMUYECKUX nemMe
HToB [1. U. MeHpene eBa. CTpoeHue atoma (7 4)
5 | MepBble NONbITKX KNaccMuKaLMmM XMMUYECKUX 3NEeMeEHTOB. [MoHATHeE o rpynnax
3 | CXOOHbIX 3N1EMEHTOB (LLENOYHbIE U LLENOYHO3EMENbHbIE METasSbl, ranorexsl,
WHEepTHbIE rasbl) .
5 | OnemeHTbl, KOTOpble 06pa3yT amOTEPHbIE OKCUAbI U TMOPOKCUAbI
4
5 | MNMepuoanyeckuin 3aKoH 1 Nepuoanyeckasl cucTema xMMmmyeckux anemextos . A.
5 | MeHngeneesa. [Nepuogpl, rpynnbl, nogrpynnbl. ®U3n4ecknii CMbICI NOPSAKOBOro
HOMepa anemMeHTa, HoOMe poB Nepuoaa u rpynnebl.
5 | CrtpoeHue atomoB. CocTtaB aTOMHbIX saep. N3oTonbl
6
5 | OnekTpoHbl. CTpOEHMe 3MeKTPOHHBLIX 060/104eK aTOMOB NepBbIX 20 XUMUYECKUX
7 3NeMeHTOB nepuoanyeckon cuctembl 1. . MeHgeneeBa
5 | XapakTtepucTvmka XMMMYeCKOro afieMeHTa no ero NofoXeHUto B NeprnoanyecKomn
8 | cucteme [. . MeHgeneea
5 | 3HauyeHne nepnoamMyeckoro 3akoHa
9 o
N NepVOANYECKON CUCTEMbBI XMMUYECKNX 3NEMEHTOB A51S PasBUTUS HAyK1 U
npaktukn. . 1. MeHgeneeB — y4éHbIN, negaror U rpaXxaaHuH.
Tema 9. Xumunyeckas cBs3b.
OKMUCNUTENbHO-BOCCTAHOBUTESNbHbIE peakuumn
(84)
6 | OnekTpooTpuuaTenbHOCTb aTOMOB XMMUYECKNX 3NTEMEHTOB
0
6 MoHHasa xummnyeckas cBasb Lindpposas
1 nabopartopu
51 RELEON
Lindposon
[arymk
Temnepartyp
bl
nnaTMHOBbLIV
; AaTunk
Temnepartyp
bl
TepMonapH
bl
6 KoBaneHTHO-nonsipHasa cBA3b Lincdpposas
2 nabopatopu

A RELEON




Lindpposon
naTymnk
Temnepartyp
bl
nnaTMHOBLIN
; DaTymk
Temnepartyp
bl
TepmonapH
bR
6 KoBaneHTHO- HenonsapHasi CBsi3b 1
3
6 CTeneHb OKUCNeHUs 2
4-
6
5
6 | OkucnutenbHoBoccTaHoBUTEmNbHbIE peakunmn (OBP). MNpouecckl oknucneHms un 2
6- | BoccTaHoBneHusl. OKUCNUTENN U BOCCTAHOBUTENN.
6
7
6 | KoHTponbHas pabota Ne 3 1
8
KaneHgapHo-TemaTuyeckoe niaHMpoBaHue no xmmum 9 Knacc
2 yaca 68 yacoB
Ne | Tema pasgenau ypoka Konnuyect | [ata Ucnonb3zoeaHue
BO YacoB npoeeaeH
s o6opydoeaHus
«Toyka pocma
MoBTOpEeHue n
yrny6neHne 3HaHM OCHOBHbIX pa3aenos Kypca 8 knacca
(54) +1y
1 MNepuoanyecknii 3akoH. Neprnoguyeckas cucTteMa XMMUYECKUX 1
anemeHTtoB [l. . MengeneeBa. CTpoeHue atomoB
2 3aKOHOMEpPHOCTU B UBMEHEHMUN CBOMNCTB XMMUYECKUX 3N1EMEHTOB 1




nepBbIX TPEX NepUoAOoB, Kanus, Kanbuns 1 UX COeaUHEHUI B
COOTBETCTBUM C MOSIOXKEHNEM 3/IEMEHTOB B NEPUOAMYECKON cUCTEME
N CTPOEHMEM MX aTOMOB

3 Knaccudmkaumsa n HomeHknatypa HeopraHM4eckux BeLLecTs
(MexxgyHapogHas v TpuBuanbHas)
4 Xumnyeckune CBOMCTBA BELLECTB, OTHOCALLMXCS K PasnnyHbIM Knaccam
HeopraHM4yeckux CoeanHEeHN, X reHeTnyeckas cBssb
HeopraHM4yeckux BeLecTs
5 CTpoeHune BellecTBa: BUAbl XMMUYECKON CBA3N. TUMbI Lindposas
KpucTannmMyeckmx peLéTok, 3aBuCcCMMOCTb CBOMCTB BellecTBa OT Tuna naboparopusi
KPUCTannM4yeckon peLLeTku . RELEON
Lindposon
haTtuvk
Temnepartypbl
nNnaTMHOBbLIV
6 KoHTponbHas paboraNel
Tema 1. OCHOBHbIE 3aKOHO MEPHOCTN XMMMUUYECKMX peakuumn
(44)
7 Knaccudmkauusa xummn4eckmx peakumin no pasnuyHbiM Npu3Hakam.
8 [oHATME O CKOPOCTU XMMMNYECKOWN peakuun. NOoHATNE O FOMOreHHbIX U Lindpposas
reTeporeHHbIX peakumsix . naboparopusi
RELEON
Lindpposon
AaTunk
Temneparypbl
nNaTtnHOBLIN
9 [MoHsTME 0 xMMUyeckom paBHoBecumn. PakTopsbl, BiusoLWwne Ha Lindposas
CKOPOCTb XMMUYECKON peakLmn 1 NONoXKeHNne XMMUYECKoro naboparopusi
paBHOBecCUS . RELEON
Lindposoin
haTtuuk
Temnepartypbl
nnaTMHOBbLIV
10 | MexaHu3M OKMCNUTENbHOBOCCTAHOBUTESbHBLIX Peakuuii (3NeKTPOHHbIV
6anaHCc oKMCNUTENbHOBOCCTAHOBUTENb HOM peakuun).
Tema 2. AnekTponutnyeckas guccoumaumsa. XmMnyeckue peakum
1 B pacTBopax
(84)
11 | Teopusi aNeKTPONUTUYECKON AMccoumaunmn. AnNeKTponmTbl 1 Lindpposas
- HeanekTponuTbl. KaTMoHbl, aHMoHbl. MexaHuam guccoumaumm naboparopusi
12 | BeLecTB C pa3NMyHbIMU BUAAMU XMMUYECKON CBs3n. CTeneHb RELEON
anccoumaumn. CunbHble 1 cnabble 3NeKTPonuTbI .
Lindpposon
AaTunk
3MeKTPOoNpoBOAH
ocTu
13 | Peakummn noHHoro obmeHa, ycrnoBusi Ux npotekaHus. VIoHHble Lindpposas
- YpPaBHEHNS peakumi. naboparopusi
14 RELEON
Lindpposon
haTtuuk
3ANEeKTPONpPOBOAH
ocTH
15 | XvmMuyeckue CBOWCTBA KUCIMOT, OCHOBA HWI 1 CONen B CBETE
- npeacTaBneHnin 06 aneKkTponMTUYecKon auccoumauim
16
17 | MNoHsiTMe o rmaponmse Conen.
18 | MpakTuyeckas pabota Ne 1 PelleHne akcnepuMeHTanbHbIX 3agay no Lindposas
Teme naboparopus

RELEON




Lindpposon
AaTtunk
3MeKTPONpPoBOAH
ocTu

Tema 3. O6Lan xapakTepucTMKa XMMUYeCcKux anemeHToB VIIA-
rpynnbi. Fanorexbl (4 4)

19

OObwwasn xapaktepucTmka ranoreHoB . OCOBGEHHOCTN CTPOEHMS aTOMOB
3TUX 3NIEMEHTOB, XapaKTepHble AN HAX CTENEHN OKUCTEHUS.
CTpoeHune 1 puanyeckme CBOMCTBA NPOCTbIX BELLECTB — rarioreHoB

20

XuMu4yeckne CBOMCTBa Ha Npumepe xropa (B3aumogemncrane ¢
MeTannamm, HemeTannamu, wenoyamu). Xnoposogopogn. ConsiHast
KMCMoTa, XMMUYECKNE CBONCTBA, NonyyYeHne, MpUMMEHEHMe.

21

dusmonornyeckoe gencrene Xnopa u xnopoesoaopoaa Ha opraHn3m
yenoseka. BaxHenwmne Xxnopugbl U X HaxoXxaeHune B npupoge .

Lindposas
nabopatopusi
RELEON

22

Mpaktuyeckas pabora:

Ne 2. Mony4yeHne ConsHON KUCNOTbI, U3y4eHne eé CBONCTB

Lindposas
naboparopus
RELEON

Tema 4. O6wasa xapakTepucTUKa XMMUYECKUX anemeH- ToB VIA-
rpynnbi. Cepa n eé coeauHenus (5 v)

23

Obwwasn xapaktepucTuka anemeHToB VIArpynnbl. OcobeHHOCTH
CTPOEHUSI aTOMOB 3TUX 3NIEMEHTOB, XapakTepHbIe AN HUX CTENEHN
oKUcneHus

24

CTpoeHune 1 dr3anyeckme CBOMCTBA NPOCTLIX BELLECTB — Kucrnopoaa u
cepbl.

AnnoTtponHble MognduKkaumum Kucnopoaa u cepbl. XuMmyeckne
CBOWCTBA cepbl.

Cepoaonopon, CTpoeHue, cbmswqecme N XMMUYeckne CBOMNCTBA.
Oxkcungpl Cepbl KaKk npeacTtaBuUTeNIM KNCNOTHbLIX OKCUAO0B

25

CepHas kucnota, mamnyeckme

N XMMnyeckne cBoncTea (obLume Kak npeacTaBuTens Knacca KMCNoT u
cneunduyeckme), NnpuMeHeHne

Lndposas
naboparopus
RELEON

Lindposon
haTtunk
3MeKTPONpPoBOAH
ocTH

26

XMUYeckne peakuuu, nexatime B OCHOBE NPOMbILLIEHHOro crnocoba
NonyYeHnst cCepHon kucnotbl. Conm CepHOM KUCMNOThI.

27

HaxoxgeHue cepbl n €€ coeanHeHnn

B npupoge. XnMmnyeckoe 3arpasHeHne okpyxarLlen cpeabl
COeAMHEHNAMM Cepbl (KUCMOTHbIe AOXKAMW, 3arpsisHeHne Bo3ayxa v
BOA,0EMOB), CNocobbl ero NpegoTBpaLLeHuns

Tema 5. O6Lan xapakTepucTMKa XMMUYECKUX arnemeHToB VA-
rpynnbl. A3oT, pocchop 1 nx coeguHeHusa (7 1)

28

Obwwas xapaktepucTvka anemeHtoB VArpynnbl. OcobeHHocTH
CTPOEHUSI aTOMOB 3TUX 3JIEMEHTOB, XapakTepHbIe AN HUX CTENEHN
oKncneHns

29

A30T, pacnpocTpaHeHue B Npupoge, usnyeckme u Xummyeckue
cBoiicTBa. KpyroBopot a3ota B npupoae

30

AmMmMBMak, ero cbmamquKme M XMMUYecKne CBOWCTBA, nony4vyeHne n
npumMmeHeHune. Conn ammoHusi, nx (*)M3VI‘-{€CKVIE n Xnmn4eckune
CBOWNCTBa, npuMeHeHune.

Mpaktuyeckas pabota Ne 3. MonyyeHne ammuaka, n3ydeHune ero
CBOWCTB.

31

A30THas k1cnoTa, eé hmanyeckme n xummyeckne ceoictea (obme
Kak npeacTaBUTENs Knacca KMCnoT v cneumduyeckme).
Vcnonb3oBaHne HUTPaTOB M COMNen aMMOHUS B Ka4ecTBe
MUHeparnbHbIX yoo6peHuit

Lindposas
naboparopus
RELEON

Lindpposon
EVCTITS
3MeKTPONpoBOAH




OCTU

32

XumMmnyeckoe sarpssHeHve oKpyxarolen cpedbl CoeauHeHnaAMM asoTa
(KMCNOTHBIE A0XKAW, 3arpsA3HEHne BO3ay Xa, NMoYBbl U BOOOEMOB

33

docdop, annoTponHble moagndukaummn docdopa, pusmyeckme n
XMMUYECKME CBONCTBA

34

Oxkeung dpocdopa(V) n doccopHas kucnorta, usnyeckmne n
XMMUYECKMe CBOWCTBA, nony4veHne. Micnonb3oBaHne ocdartos B
KavyecTBe MUHepanbHbIX yaobpeHuin. 3arpsasHeHne NpMpoAHbIX
BOA0EMOB ¢hocchaTamu

Tema 6. OO an xapakTepucTMka XMuMn4Yeckux anemMeHToB |VA-
rpynnbl. Yrnepoa v KpeMHUM U UX CoOeAUHEHUSA

Bu+1

35

Yrnepop,

36

37

Okcuabl yrnepoaa, nx CbVI3I/I‘46CKI/Ie N XMMUYEeCcKne CBOMCTBA.

38

YronbHasi KucrnoTa u eé conu, nx msmyeckne u XMMmmn4eckne
CBOWCTBA, NOfy4YeHne 1 NpuMeHeHue.

39

MepBoHaYanbHbIe NOHATMSA 06 OpraHNYEeckMX BELLECTBaX Kak O
COELMHEHMAX Yyrrnepoaa: 0CO6eHHOCTM cocTaBa U CTpoeHus. MoHsATne
0 Bronornyeckn BaxHbIX BELL,ECTBaX: Xupax, benkax,

40

KpemHun, ero ousnyeckme n xummyeckme CBOMCTBA, NofnyyeHme n
npuMeHeHue.

41

Mpaktuyeckasi pabota Ne 4 MonyyeHne yrnekncroro rasa.
KayectBeHHas peakuns Ha kapboHaT-MoH

Lindpposas
naboparopus
RELEON

Lindposoi
AaTumk
3MEeKTPONpPOBOAH
ocTU

42

MpakTnyeckas pabarta Ne 5 PelleHne skcnepMMeHTanbHbIX 3agad no
Teme «HemeTannbi».

Lindposas
naboparopusi
RELEON

Lindoposon
EVCTITS
3MeKTPONpPOBOAH
ocTH

43

KoHTponbHas pabota

Tema 7. OOLMe cBOMCTBaA MeTansmnos

(44)

a4

OObLuas xapakTepucTka XMMMYECKMX 3N1IEMEHTOB — MeTarfioB Ha
OCHOBaHMUN NX NOMOXEHUSA B NEPUOANYECKON CUCTEME XUMNYECKNX
anemenToB [ . N . MeHgeneeBa u cTpoeHUsi aTOMOB

45

CtpoeHue meTannos. MeTannuyeckas cBssb U MeTannuyeckas
KpUcTannuueckas peluérka. JNeKTPOXMMUYECKUI P HanpsKeHW
MeTansnos

46

dursnyeckne n XMMmyeckne CBOMCTBa METAIOB .

47

O6wwme cnocobbl nonyyeHns metannos. [MoHATME O KOppPO3nKn
METarnnoB Y OCHOBHbIE CNOCOObI 3alLLMThl OT Koppo3uu. Cnnaebl
(cTanb, YyryH, AlopantoMMHUA, OpoH3a), X NpUMeEHeHne B BbITy U1
NPOMBbILLNEHHOCTN

Tema 8. BaxHenwue MeTannbl U UX COeANHEHUA

(16 4)+ 2

48

LLlenoyHble meTannbl. [NonoxeHne B Nepnoan4eCcKon cucteme
xumuveckmx anemenToB [1. 1. MeHpoeneeBa, CTpoeHne aToMOB.
HaxoxaeHue B npupoge .

49

Ddursnyeckme n XuMmnyeckne CBOMCTBa (Ha npumepe HaTpus 1 Kanug




50
51 | Okcuabl v rMapoKeuabl HAaTpUs U Kanus
52 | MNpyvMeHeHne LWenoYHbIX MeTansoB U X COeaUHEHUN.
53 | WenoyHo3emenbHble MeTanmnbl MarHUi 1 Kanbumii, CTPOEHUE aTOMOB.
[NonoxeHne B nepuoanyeckon cucteme xmmmyecknx anemenTos [. U.
Mengeneesa.
HaxoxgeHue B npupoge
54 | ®usnyeckne N XMMUYeCKMe CBOMCTBA KasbLUS U MarHus
55
56 | BaxHewnwme coegnHeHns kanbums (okcua, rMapoKcua, comnm).
57 | XecTkocTb BOoAbl 1 cnocobbl ee ycTpaHeHus. MNpaktuyeckas paboTa
Ne 6. XKécTkocTb BOAbl U METOAbLI €€ yCTpaHeHUs
58 | AntomMuHun.
59 | ®usnyeckne n xummnveckue ceorictea. AM(OTEPHbBIE CBONCTBA OKCMAa
- W rmapokcuaa
60
61 | Xeneso. Lindpposas
naboparopus
RELEON
Lindpposon
[aTyvK OaBreHus
62 | dnsmyeckne n XMMmn4eckme CBONCTBA xenesa
63 | Okcupbl, rugpokeuapl n conu xenesa(ll)
nxenesa(lll) .
64 | MNpaktnuyeckasn pabota Ne 7. PelleHne akcnepvMeHTanbHbIX 3agad no Lindpposas
Teme «MeTannbi» . nabopatopusi
RELEON
Lindposon
[aT4vK gaBreHus
65 | KoHTponbHasa pabota Ne3
Tema 9. BewecTtBa n matepuarnbl B XXU3HU YenoBeKa
(34)
66 | HoBble MaTepuansl U TexHonornu. Bewectsa n matepuarsl B
NOBCEAHEBHOW XN3HM YenoBeka. XMus 1 340pOBbE.
BesonacHoe ncnosnb3oBaHne BELLECTB Y XMMUYECKUX peakumii B ObITy.
67 | MpupoaHbie UCTOYHMKM YrNeBoaopPOAoB (Yronb, NPUPOAHBLIN ras,
HedTb), NPOAYKTbI X NepepaboTku, Nx porb
B ObITY M NPOMBILLNEHHOCTH
68 | OCHOBbI 9KONOrMYECKON rPaMOTHOCTU. XMMNYECKOe 3arpsisHeHne
OKpYXato Lei cpeabl (NpeaenbHo JoMyCcTMMast KOHLEHTpauus
Bewects — MOK).
Ponb xumnn B peLueHnn akonornyecknx npobnem
TOUYKA \’POCTA
\ JTabopaTopHble paboTbl 8 knacc MNpakTnyeckasa padota Ne 1. «3yvyeHne cTpoeHns nnameHmn»

TeopeTtunyeckasi YacTb: FopeHme — CIOXHbIN npouecc, COI'IpOBO)KD,aIOLLlMVICﬂ BblgeneHmnem aHepruun, Kak npasuno, B

BMAe Tenna u ceeta. PasnuyatoT roMoreHHoe ropeHmne (Hanpvmep, npy paboTe rasoBol ropenkn),  reTeporeHHoe ropeHne
(HanpuMep, ropeHne cnupTa 1 Cyxoro ropioyero). B paccMoTpeHHbIX Npumepax nnamMsi UMeeT CXOOHOe CTpoeHue. B HEM
MOXHO BbIAENUTb TPU YacTu.

BHYTpeHHMI KOHYC TEMHOTO LiBeTa (B Clydae ra3oBou roperikv CUHEro LBeTa) ¢ Hu3kon Temnepatypon ~ 300—500 °C.
34ecb NPOMCXOANT UCTIapEHME U pasNoXeHMe roproYero BeLLecTaa.




CpenHuii BOCCTaHOBUTENbHBIA KOHYC COCTOUT M3 CMECK BO3AyXa U ropsiero rasa. 34ech nof BnusiHnem 6onee BbICOKOM
TemnepaTypbl (1500—1800 °C) npoayKTbl MCMAPEHNS U Pa3NOXEHUS FOPIOYNX BELLLECTB aKTUBHO pearnmpyroT ¢ KMCIIOpOAOoM.
Ecnn yactb yrnepoga octaércs cBOOOA4HOM, TO ero Mefbyailume YacTuLlbl packansaTcsa 1 NpMaaT NnaMeHn spkoe
cBeyeHue. JTa vyacTb nnaMmeHn Gorata yrapHbiM ra3som CO — CUbHbEIM BOCCTAHOBUTENEM, NMO3TOMY €€ HasblBatoT
BOCCTaHOBUTENbHON. Toyka Hanboree BbICOKOW TeMnepaTypbl HAXOAUTCA Ha OCTPME BOCCTAHOBUTENBHOIO KOHYCa.

BHeLHUI OKUCNUTENbHLIA KOHYC 06pa3yeT HEBMAMMYHO 0GOMOYKY, OKpYKatoLLyto Nnamvs. 34ecb nog BiusiHUeM
3HAUNTENLHOTO NPUTOKA so3ayxa nonkoe roprero sauiecraa 40 CO7) 1 HDO (1 rperin cyxoro roprosero a ocose yeorboriea T g e 0BpadyeTca N2). Mpu
3TOM OCTaéTcs M3BLITOK KUCNOPOoAa, KOTOPLIV MpUW BbICOKON TeMnepaType obnafaeT BbICOKOW OKUCIUTENbHOM
aKTUBHOCTbIO, NMO3TOMY BHELLIHSAS YacTb NNaMeHN Ha3blBAETCA OKUCIIUTENBHON. Micnonb3ys nogays Bo3ayxa, MOXHO
YBENUYMTL TEeMNepaTypy nnameHu.

MpakTnyeckas Yyactb: Llenb onbita: N3y4nTb CTpOEHUE NNaMeHun, onpenennTtb TemnepaTypy B pa3HbiX ero 3oHax npu
Mncnonb3oBaHUM pasfnMyHbIX NICTOYHMKOB Tenna .

lMepeyeHb Bamyukos yugposol 1abopamopuu: [aTINK TemnepaTypbl TepmonapHbiv. JornonHumensHoe obopydosaHue:
LITATUB C 3aXMMOM; AepxaTenb Ans npobupok; cnuptoska . Mamepuarnsi U peakmuebl: CrMPT 3TUIOBLINA; CYXO€E roproYes;
cBeva.

TexHuka be3onacHocmu:
1. . Pabota cBsi3aHa C OTKPbITbIM NaMeHeM — Geperntecb oxora.

2. . Tepmonapa nocrne n3BrievyeHnda U3 ninamMmeHn oCThbiBaeT He cpady — 6eperMTer oxora. 3.B cnnpToBKe
COAEPXUTCA roprovasn XXMOKoCTb.

I/IHcmpyKuUH K 8bINOJTHEHUO:

1.MoaknounTe BbiICOKOTEMNEPATYPHLI AATYMK (TEPMONapy) K permctparopy AaHHbIX (KoMnbloTepy). 3akpenuTe aaTyunk B
LTaTMBe Tak, YToBbl ero KOHYMK Kacancs UTUNA CIPTOBKM .

2 . 3axrute cnupTtoBKy. Koraa nokasaHns ctabunmanpyloTcs, 3anumTe 3HavyeHe TeMneparypbl Ha cxeme nnamexu (puvc.
1). 3.NepemelLanTe gaTymk TemnepaTypbl B CReAyOLLYI0 TOYKY NiiaMmeHn B COOTBETCTBUM CO CXeMOn. [nsa aToro
ocnabnante mydTy 1 nepemeLanite eé (BMeCTe C Nnankon n aT4nkom) B HyxKHoe MecTo. Koraa nokasaHuns
CTabunuanpyoTcs, CHoBa 3aHOCUTE 3HaYeHMe TeMNnepaTypbl B COOTBETCTBYIOLLLEN TOYKE HA CXEMY .

4 . Tak n3MepbTe TeMMepaTypy BO BCEX TOUKaX MMaMeHU, OTMEYEHHbIX Ha cxeme . 5 . [ToBTopuTe OeNCTBUSI CO CBEYOM 1
CYXVM rOpHYnM.

TOUKA \!pocm

6.06patnte BHUMaHue! MNpu N3y4eHUU CTPOEHMS NIIAMEHM CyXOro roptodero ucrnonb3ayetcs 1/4
YyacTb TabneTku. Kycouek roptoyero nomeLLatoT Ha KepammyecKyro NimnTky.

Puc. 1. Toukn n3mepeHusi Temneparypsbl nnamenu 7 . BHecute B nnamsi CiMpTOBKM Ha NOMMUHYThI NpoGUpKy. M3BnekuTe
NpobupKy M3 NNameHn n paccMoTpUTE €€ NOBEPXHOCTD.

8 . MNoeTopunTe onbIT co cBevon. Kakoro LBeta obpasoBancsa Hanét? Yo 370 3a BellecTBO? Pe3ynbTarhl
n3mepenuin/HabnoaeHni

McTouHuk Temnepatypa okoso Temnepatypa B cpegHen Temnepatypa B YT0 0bpasoBanoch Ha
Ne TennoTsl dutuns (Kycodka 4yacTu nnaMmeHun BEpXHel Yactu noBepxXHOCTU Npobupkm
- roproyero) nnaMeHu

1 CnmpTtoBka

2 Cseva

3 Cyxoe
roptoyee

Bb1800kbr:

B BbIBOAax ykasaTb, Kako MCTOYHMK TEMMOTbI NPEANoYTUTENBHO UCMONb30BaTh B XMMMYECKON NabopaTtopum 1 nodemy .
KoHmposbHbie 80rpoch!:

1 . Kakol UCTOYHMK nnamenn bbin ncnonb3oBaH? 2 . Kakas yacTb nnaMmeHyn camas ropsiqas?



3. [lo kakon makcumarnbHOW TeMmnepaTtypbl yaaétca nporpetb Tepmonapy? 4 . Yto ropsyee — LEeHTp nrnaMeHn unm kpasa?

1. . Tlloyemy cnupToBKa ropuT NoYTM GECLBETHLIM MIAMEHEM, a CBeva — CBETALWMM? MOXHO N1 UCNorb30BaTh CBEYM
B NnabopaTopnu BMECTO CNMPTOBOK?

2. . Kakne npoayKTbl rOPEHNS OQUHAKOBLI Y CMIMPTOBKM U cBeun? 7 . 3adaHune gna nogrotosku k TNA, BIMP

Mpu HarpeBaHUM TBEPABIX BELLECTB B Npobupke HEoBXoanMOo: 1.835Tb NPOBGMPKY B PYKM M HarpeeaTh Ty YacTb, rAe NexuT
BELLECTBO; 2.3aKpenuTb NPoBUpKy B LITATUBE U HarpeBaTb Ty YacTb, e NEXUT BELLeCTBO;

3.B35Tb NPOGMPKY B PYKM, NPOrpeTb BCIO NMPOGMPKY, a 3aTeM Ty YacTb, FAe NEXUT BELLECTBO;
4.3aKpennTb NpoGMpKy B LWUTATUBE, MPOrpeTb BCIO NPOBUPKY, a 3aTeM Ty YacTb, rae NexuT BewwecTBo . (MpaBunbHbIN OTBET:
4.)

8.3agaHune ons pas3suTua yHKLMOHANBbHON rPaMOTHOCTU

B kHure Maiikna ®apages «Mctopus cBeum» aBToOp ONMCbIBAET OMbIT, KOTOPLIA OH 4EMOHCTPUPOBaNn Ha CBOMX Nekuusx. B
nnamsi CBe4n OH NoMeLLan N30rHy Ty CTEKNSAHHY0 TpyoKy. OanH KoHew, TPYOKu onyckancs Heganeko oT uTuns, BTOpoWn
BbIBOAMIICA HA HECKOMbKO CAHTUMETPOB OT NnameHu. Yepes HekoTopoe BpeMms K KOHLLY TPYOKvM NOAHOCUIIN ropsiLLyio
nyyrHy. MNoaBnanock nnams, KOTopoe CyLLecTBOBaro OTAeNbHO OT NiameHn cBevn. Kak MoXXHO 0ObACHUTL 3TO ABneHne?

OtBerT: B 3701 YacTu NnameHn NPOMCXOANUT UcnapeHne napaduHa. Mapbl napaduHa Ha Bo3gyxe, Npy NOXKUraHum,
3aropatoTcsi.

Puc. 2. OnbIT ¢ nnameHeM cBeun

TOUKA !’POCTA

LemoHCcTpaunoHHbIN 3kcnepumeHT Ne 1. «BbideneHue u noasowjeHue menna —
npu3HaK Xumu4eckol peakuyuu»

TeopeTtunyeckas Yactb. PaboTta npoBOANTCA NPU N3yHEeHUn TeMbl ((an/I3HaKI/I XUMUYECKMNX peaKLJ,I/II7I>>. Bbioenexue n

normnoLeHve TennoTbl, UBMEHEHNE OKPaCcK/ pacTBOPOB MU BELLECTB, BblAEMNeHne ra3a aBnsoTCs OCHOBHBIMU MpU3HaKkamm
XMMUYECKNX peakumin. Takke MMeeT CMbICH NOBTOPUTbL paboTy Npu BBEAEHWUMN MOHATUSA «TENNOBOM 3(hEEKT peakumms .

MpakTryeckas YacTb. Llenb paboTbi: NpoAEMOHCTPUPOBATL BbIAENEHME U MOrMOLLEHNE TeNna Npu XMMMYECKUX peakumsix.
CBA3aTb NnokasaHusa gaTtymka TeMnepaTypbl C 0c3aTenbHbIMU OLLYLLIEHUSMU.

lMepevyeHb 0amyukos yugposoll nabopamopuu: [aTinK TemnepaTypbl NNATUHOBBIN.

HononHumernbsHoe obopydosaHue: ABa XMMUYECKMX CTakaHa (50 mMn), NnpombiBarika ¢ AUCTUINMPOBAHHOM BOAOW, CTakaH
Ansi cnvBa oTpaboTaHHbIX pacTBOPOB.

Mamepuarnbl u peakmusgbl: antoMUHUEBasA NMPOBOIOKa UK rpaHynbl, 20%-HbIi pacTBop rugpokcmuaa Hatpus NaOH, 10%-
HbI pacTBop yKkcycHom kncnotel CH3COOH, rmagpokapboHat Hatpust NaHCO3 .

TexHuka 6esonacHocmu: 1 .PaboTatb B oukax. 2.TpebyeTca cobniogeHne mep 6esonacHocT npu paboTe ¢ rmapoKCMA0M
HaTpWs U HarpesaTesNbHbIMK NpuGopamm.

UHcmpykuus K ebinonHeHuro: 1.B xummnyecknii ctakaH HanewTte pacteop wenoyn NaOH. MamepbTe ero temnepatypy.
lMomecTnTe rpaHynbl NN NPOBOSIOKY antoOMUHUSA Tak, YTOObl Haf HUMK ocTaBasncs cnou xuakoctn. Koraa HauHETCA
peakums, obpaTuTe BHMMaHUe LWKOMbHUKOB Ha BblAeNneHne rasa n yBenmyeHue temnepartypbl. XXenaTtenbHo (ecnu peakuus
MOET He CNMLWKOM BypHO) MPOWTK MO KNaccy M AaTh LIKOMbHWKaM NoTporaTtb CTakaH, YTobbl yoeanTbcs, YTo ero
coaepxvmMoe pasorpenocb. OTMeTbTe MakcumarnbHylo TemnepaTypy pacTeopa. [Nony4eHHbIi pe3ynbTar 3aHecuTe B
Tabnuuy .

y . . 7] i
2.MpomoiiTe AaTyumk TemnepaTypbl Bogol. B cTakaH HaneiTe yKCYyCHY0 KUCTOTY Ha 1/3 no BbicoTe. M3mepbTe €é
Temneparypy.

He6onbwummn nopumsiMu HacbInbTe rMapokapboHaT HaTpusl, NOMeLLMBasi AaTYMKOM TeMnepatypbl. OGpaTutTe BHUMaHue
LUKOMbHWKOB Ha BbIAEMNEHNE ra3a - MpU3HaK XMmmyeckol peakuun. MocMoTpuTte, kak u3MeHsieTcs TeMmnepatypa. OTMeTbTe
MVHMManbLHY0 TemMnepaTypy pacTeopa.

Mony4eHHbI pe3ynbTar y4eHUKN 3aHOCAT B Tabnuuy. Pe3ynbTarbl naMepeHuin /HabnogeHun



Pearnpytolime Bewlectsa HavanbHasa Temnepatypa MakcumansHas/MruHMMansHas BbigeneHve nnm nornot
pacTBopa TemnepaTypa pacTBopa TennoThbl

PacTBop weno4n n antoMmHmnim

PacTtBop ykcycHOM KucnoTbl 1 coaa

Bb1800b1: Yka3aTb NPU3HAKN XMMNYECKUX peaKLuii.
KoHmponbHbie 8onpocsl:
1. .lpuBeguTe npumepbl peakuuii, NpoTeKarLmnX ¢ BblaeneHnem TensnoThbl.

2. .[ns nonyyeHus HerawéHom N3BeCTV Mer NpoKanuBatoT NpW BbICOKON TemnepaTtype. K kakomy Tuny MOXHO
oTHeCTW 3Ty peakumto? 3.3agaHune ana nogrotoBkn k FTNA, BIP: Tonbko XxuMmMyeckue sBneHns nepeyncrneHbl B
rpynne:

1.MopeHne cBeun, BbinageHne JoXAEBbIX Kanenb, kunenme Bogpl 2.CkMcaHne si6ro4YHoro coka, ckucaHme Mosoka,
pacTBopeHune mena B ykcyce 3.TasHue cHera, nnaBrneHne CBUHLA, NPOTyxaHne KypuHoro anua 4.06pasoBaHne TymaHa,
ropeHne OeHranbCKOn CBeYM, FoOpeHne NpUpPOLHOro rasa

TOUKA !’POCTA

.JeMOHCTpaLUMNOHHbIN 3KkcnepumeHT Ne 2. «Pa3noxeHue 800bl 35IEKMPUYECKUM IMOKOM>

Teopetunyeckas YacTb. MNepen Havanom paboTsl criegyeT o6cyanTb CO LLKONbHUKaMU BOMPOC: NPOCTbIM UMW CNOXHbLIM
BELLECTBOM siBNsieTcst Boaa. [ocne BbIABWKEHNS YHaALLMMUCS PA3NUYHBIX TMNOTE3 YYUTerNb NPOCUT NPeanoXuTb BapuaHThb
UX 9KCNEPUMEHTANbHOW NPOBEPKM.

OOGbIYHO OaHHbIV OMbIT peKoMeHAYT NpoBoanTb B Npubope ModmaHa, yCTPONCTBO KOTOPOro sIBNSIETCA AOCTaTO4YHO
CMOXHbIM A1 BOCbMUKIACCHUKOB. YA06Hee ero npoeoAnTb B Npnbope A ONbiTOB C 3MeKTPUYECKUM TOKOM, MCMONb3ys B
KavecTBe anekTponuta 10%-HbIN pacTBOp MMAPOKCUAA HAaTPUSA U cTanbHble (NyYlle HUKenesble) anekTpoabl. Bo nsbexarnne
BCNEHNBaHNSA pacTBopa Npy AEMOHCTPALMK K SMeKTponuTy credyeT Ao6aBnTb 3aTMNoBbIn cnnpT (Ha 4 o6bEéma pacTeopa
anektponuta 1 06bEém 95%-Horo pacTteopa cnupTa) .

MpakTnyeckas 4acTb. LJ.ern: pa60TbIZ CdDOpMVIpOBaTb npeacrtaBneHnda y yqyalnxca 006 aHanun3e CrnoXHbIX BELLECTB U
N3MEHEHUN MONEKyN CNOXHbIX BELWECTB B X04e XUMNYECKNX peakuun.

[ononHumensHoe o6opydosaHue: Npubop ANs ONbITOB C ANEKTPUYECKUM TOKOM; UCTOYHUK MOCTOSHHOIO ToKa: NpoBupku - 2
LUT., MPOHYMEPOBAHHbIE; NyYMHKa; CNMPTOBKA; NPOBKM — 2 LT, MUHLET .

Mamepuarnbi u peakmuebl: CAPT 3TUNOBbIN, 10%-HbIi PacTBOP LLEMNOoYHN.

TexHuka 6e3onacHocmu: PaboTtaTb B o4kax. TpebytoTcs cneunanbHble Mepbl 6e3onacHoCTV npu paboTe ¢ rmapokeuaom
HaTpus .

UHempyKyus K 8binofHeHUK: 1.3anonHnTe anekTponMTUYeckyto BaHHY U IEMOHCTPaLUMOHHbIE NPOBUPKU pacTBOPOM
aneKkTponuTta 3apaHee, Ao ypoka. 2.MpogemMoHcTpupyinTe npubop yyammMcs, O6bACHUTE ero yCTPOUCTBO M BKITHOUMTE
NOCTOSAHHBIN 3NEKTPUYECKUA TOK.

1. Habniogaetcs BbiaeneHvne ra3oB Ha anekTpogax npudopa. ObpaTtuTe BHUMaHWE yYalmnxcs Ha TO, YTO OAWH U3
rasoB BblOeNseTCs UHTEHCHBHEN M 3aHMMAaET B ABa pa3a Gonblunii 0GbEM MO CPaBHEHUIO CO BTOPLIM ra3oMm.

2. O6cyauTe HabnogaeMble NPU3HaKM XMMUYECKON peakumu, caenanTe NpeanonoXeHns o0 TOM, B KakMx Npobupkax
Haxo4ATCH KMCNopoa 1 Bogopod. JNeKTponus npekpatuTe, Koraa B npobrpkax Habepé&tca okono 6 mn Bogopoaa
1 3 Mn kucnopoaa .

3. O6patute BHMMaHuWe Ha pasnnyHble 06bEMbI COOpaHHbIX ra3oB. MNpobupku NNOTHO 3aKkporiTe Npobkamu noa
crnoem anekTponuTta. TnewLwen Ny4nHorn onpeaenuTe Hanmyme Kucnopoga B npobupke, ropsien NnyYnHon
nopgoxrnte sogopoa. MNMpeanoxuTe yyawmmcs 3aHecTn pesynbTaTtel HabnogeHnn B Tabnuuy. PesynbTatsl

HabnoaeHun
Homep npobupku O6bém rasa HasBaHue rasa
1
2

Bbi800br: OTpaSVITb, YTO NPOUCXOAUT C MOJTIeKynamMu CrnoXHblX BELEeCTB B Xoae XMMUYECKON peakuunn.

KoHmporibHbie 80rpocki: 1.MOXHO N Mo BHeLHeMY BUAY OTNIMYUTL ra3 BOAOPOA OT rasa kucrnopoga? 2 .Kakve yactuupi
COXpaHSOTCH B X0Ae NpoTeKkaHna peakuum pasnoxeHus Bodbl, a Kakve paspyliartcs? 3 .Kak AokasaTb, YTo B cocTaBe
caxapa coepxaTcsl aToMbl yrnepoga?

4 .3apanve ons nogrotosku k FTMA, BIP. Mpu cobrpaHum razoB Ucnonb3yoT Npubopbl, NpeacTaBneHHbIe Ha pucyHke. C
NMOMOLLIbIO, KaKMX M3 yKa3aHHbIX NprBopoB MOXHO cobupatb Bogopon? OBOCHyNTe CBOM OTBET, UCXOASA U3 CBOWCTB AaHHOro
rasa.

Puc. 7. Mpubopkl ans cobupaHus rasos



TOUKA \!pocm

[leMOoHCTpaLMOHHbIN akcnepuMeHT Ne 3. «3aKoH COXpaHeHNsi MacChl BELLLECTB»
TeopeTnyeckas YacTb. MNpu M3ydeHUn gaHHOM Tembl LienecoobpasHo co3natb NpoGreMHyo cuTyauumto, Ans paspeLlleHms

KOTOpOI7I yyaupeca BbiaABUratoT rmnoTesbl, Tpe6y+ouw|e akcnepmmeHTaanoﬁ NMPOBEPKN. I'Ipvl 06cy>|q:teH|/||/| npeannoXeHHbIX
BapnaHTOB NPOBEPKN BbIABUHYTbIX TMNOTE3 BOCbMUKITACCHUKK NpeanaralT pa3finyHblie BapnaHTbl KOHCTPYKUMK I'IpVI60pOB,
T.€. NPOABNAKT TBOPYECKYHO akKTUBHOCTb, B XO04€e KOTOpOI7I nponcxoanT nepeocmbicrieHne an06peTaeMblx 3HaHUN.

Ha ypoke yyalimecs y3HawoT o pabotax M. B. JlTomoHocoBa 1 A. JlaByasbe, NOCBALWEHHbBIX OTKPBLITUIO 3aKOHA COXPaHEHUst
Macchl BELLECTB, (DOPMYNMPYIOT 3aKOH, MPUXOASAT K BbIBOAY, YTO Macca BELECTB B X04€ peakumun A0IKHa OCcTaBaTbCsl
NOCTOSAHHOMN. [10GUBLUMCH NOHMMAaHUS [aHHOro Te3nCa, yYnTernb 4EMOHCTPUPYET SKCMEPUMEHT .

MpakTryeckas yacTb. Llenb paboTbl: 9KCNEPUMEHTANbHO A0Ka3aTh 3aKOH COXPaHEHUsi MacChl BELLECTB .

HononHumenbHoe ob6opydosaHue: BeCbl TEXHOXUMUYECKWE UMW SMEKTPOHHbIE; CBeYa; konba nnockogoHHast 250 MI; noxka
AnNsi CKUraHusl BelecTs.

Mamepuarnsi u peakmusbi: cBeva.
TexHuka 6e3onacHocmu: BbINOMHATL TpeboBaHWs Npu paboTe C OTKPbITbIM MITaMeHeM.

UHempykyust K ebinonHeHuro: Ha pbldakHbIX UM SNEKTPOHHbIX BECaX YpaBHOBELLUMBAETCA CBeYa, a 3aTeM y4uTenb
3axkuraet e€. Yyawmecs Habno4arT, YTO B Te4eHne ~1 MUH paBHOBECME BECOB HapyLLaEeTCs, Yallka C ropsilieli cBeYoi
nogHUMaeTCs BBEPX. Y4Yalummcs 3agatTcsa Bonpockl: «Kak MOXXHO 00bsACHUTL Habnogaembln cakt? Kak aToT akTt
cormacyeTcs ¢ 3aKOHOM COXpaHeHMUs1 Macchl BelecTB?» OBCyXaeHNe AaHHbIX BOMPOCOB NPUBOANUT YYaLLMXCS K MbICIM O
TOM, YTO 3KCNEPUMEHT NPOBEAEH HEKOPPEKTHO, CNEAYeT U3MEHUTb KOHCTPYKLUMIO npuGopa.

YuuTenb 3apaHee [OMKEH NOAroTOBUTL KONOy A0CTaTOMHO 60oMbLIOro 06bEMa C XOPOLLO NOAOrHaHHOW NPOBKON, B KOTOPYLO
BCTaBleHa Nnoxeyka.

B noxeuke 3akpennsieTcs ceeva. Becb npubop B cGope 3apaHee
ypaBHOBeLLUMBaeTCs Ha Becax (puc. 8) . Korga yyalmecs npuxoasT K BbIBOAY, YTO ONbIT CefAyeT NpoBOAWUTb B 3aKPbITOM
npuobope, yunTenb 4OCTAET BECHI C KONOOW, 3aXnraeT cBeYy, 3aKpennéHHyto B JIo)Keyke, BHOCUT B KONOY U MIOTHO
3aKkpbiBaeT. Yyalmecs BUAST, YTO paBHOBECUE BECOB HE HApYLLAETCs B XOAE BCEro aKCNepuMeHTa .

Puc. 8. Mpnbop Ana AeMOHCTpaLymM 3aKoHa COXpaHeHUs Macchl BELLLECTB

BbiBOAbI:
B BbIBOOax He06XxoauMMo OTpasnTb TE3UC, YTO Macca BELLECTB NpY NPOTEKaHNN XMMUYECKON peaKLMm CoOXpaHsaeTcs .

KOHmpOJ'leble 80r1pocChkI:
3apaHus gns pa3uTna d)yHKLI,MOHaJ'IbHOVI rpPamMoTHOCTU

1. Mpwu ropexun apoB ocTaétcs 3ona. Macca 305kl MeHbLUe MacChl B3SIThIX ANs CKUraHusl ApoB. Kak MoXHO
06BACHUTbL 3TOT (PaKT?

2. [nsa npurotoBneHus MsicHOro GynboHa NoBap B35S Kycok Msica Maccow 1 kr . [ocne Bapku Kycok Msica ctan
BecuTtb 800 r . Novyemy macca nsamexHmnacb?



TOUKA \!pocm

[leMoHCTpaunoHHbIN akcnepumeHT Ne 4, «OnpeneneHune coctaBa BO3ayxa»

TeopeTuyeckas yacTb. MNepes NpoBeAeHNEM IKCNEPUMEHTA yYaLMMCs HE06X0AMMO 0GbSICHUTL YCTPOMCTBO NpMGopa, 4To
o3Ha4valT genenus. Takke Heobxoammo ybeanTbes, 4To Npobka npubopa repmeTnyHO 3akpbiBaeT cocyn. [paktuyeckas
YyacTb. Llenb paboTbl: akcnepuMeHTanbHO onpedenvTs 06bEMHYI0 [ONH0 Kucnopoaa B BO3ayXe .

HononHumernsHoe o6opydoeaHue: rlle60p ona onpegeneHna coctasa Bo3ayxa, WTAaTUB, CNUPTOBKA, CTEKNAHHAaA narnoyka,
Nny4ynHa, CTakaH C BOLON.

Mamepuarnbi u peakmuebl: KpacHbIi docdop.
TexHuka 6e3onacHocmu: C OCTOPOXHOCTbIO obpalLaTtbcs ¢ ropswmm hocgopom.
UHCmMpyKUUsT K 8bINOSTHEHUI:

1.Kpuctannusatop HanonoBuHy 3anofiHuTe Bogon. Ha noBepxHoCTb Boabl noMecTuTe hapdopoByto Yalwky ¢ 1—1,5r
cyxoro kpacHoro ¢occopa. 2.06patnte BHUMaHWe Ha HeobX0AMMOe yCroBMe KCNepPUMeHTa — BnaxHbI pocdop
ncnonb3oBaTb Henb3s! doccopa AomkHO BbITh B3ATO Bonblue, Yem TpebyeTcsa Ansi CBA3bIBAHUS BCErO KMcnopoaa,
HaxopsiLerocsi B CocyAe.

1. OTkpoiTe npobky npubopa 1 NOMECTUTE KOMOKON B KPUCTaNnM3aTop ¢ BoAoi. MorpyauTe konokon B Bogy
HacTOmNbKO, YTOObI YpPOBEHb BOAbI COBMAaAan ¢ HUXKHUM AerieHrem kornokona. Mpu 3ToM HVKHWIA Kpaii konokona He
[OIMKEH AOXOAUTL A0 AHa KpucTannusartopa . [1ns 3Toro Konokon 3akpenute B LUTATUBE UMM MOMECTUTE Ha AHO
KpuCTannmsaTopa ABe CTEKMSAHHbIE Nanoyky .

2. CwunbHO pa3orpes KOHEL, CTEKISHHOM NanoYvku, onyctuTe eé€ B KONOKon u nogoxrute gocdop. Kak Tonbko
docdhop 3aropencs, ObICTPO M3BMNEKMTE NaNoYky 1 3aKponTe Korokosn npobkor. Konokon 3anonHsaeTcs rycTbim
6enbiM AbIMOM, COCTOSILLMM U3 HYacTuyek hoccOpHOro aHrmapuaa.

3. [pu ropenHnmn coccopa 06LEM BO3yxa BHYTPU KONOKONA BHavane oT HarpeBaHUs HEMHOrO yBenMyMBaeTcs, a
ypOBEHb BOAbI B KONOKOMe noHmxaeTcs . [1o mepe pacxoaoBaHus Kucnopoga nnaMs nocTeneHHo racHeT. benbii
docdopHbIN aHrMapua pacteopsieTcst B Boge . Cocya oxnaxgaeTcs, ra3 B KONOKorne NocTeneHHo yMeHbLUaeTcs B
o6bEéMe . YpoBeHb BOAbI B KONOKOMe MoBbIWaeTcs . B kpuctannuaatop gonente Bogbl B TakoM obbeme, 4ToObI
BHYTPW M CHapY>XuW KONOKofa ypoBHW BbiNiv 0AMHAKOBbI 1 COBNagany co BTOPbIM AefeHneM Kornokona.

6 . OTkponTe NpMbOp ¥ NPM NOMOLLU ropsiLLer NyYnHbl yoeanTecb B TOM, YTO OCTaBLUMIACA B KOMOKOIe ra3 He
noaaepXuBaeT ropeHnsi. PesynbTaTtbl HabnogeHun

Yucno genexuni B npubope, 3anonHeHHbIX Yucno genexuii B npubope,
BO3Z1yXOM (L0 NPOBEAEHUS peakLn) 3anosiHeHHbIX razamu (nocne

7 ?
NpoBeAeHUs peakLmm) Kakom ra3 npopearnpoBan?

BbiBOAbI:
B BbiBOgax yka3atb cogepxaHue kucnopoaa B Bozgyxe (B %).

KoHTponbHble Bonpockl: 1.Kakol ras pacxogyeTcs npu cxuraHum cocgopa B Bo3gyxe? 2.Kakon o6b€m knucnopoga B
Bo3ayxe? CKOMNbKo 3TO cocTaBnseT B npoueHTax? 3.Movyemy ans npoBeaeHus akcnepumMeHTa 6epyT nsbbitok dhoccopa?

4. Kakow ras ocrtarcsi B Korokone nocrie cropanua cgpoccopa? 5.3aganna ansa nogrotosku kK T'MA, BINP YkaxuTe, B kakyto
rpynny BXOAAT BELLECTBA, 3arps3Hsione Bo3ayx:

1. BOOsAHOM nap, Yrnekucrbli ras; 2.CEpHUCTLIN ras, okcuabl a3oTa; 3.KNUCroposa, a3or; 4.renumn, Kucrnopog

TOUYKA \!pocm
9 knacc
[demMoHcTpaunoHHbIM akcnepumeHT Ne 1. «TennoBon adpheKkT pacTBOpeHUs BellecTB B BoAe»

TeopeTtuyeckas Yactb. PaCTBOpeHVIe BelleCcTB npeacrtasndeTt cobon cnoxHoe CbVISVI KO-XMMUNYeCKoe ABJieHne, 3aBucsllee
OT NPUPOAbLI PaCTBOPEHHOIO BELLECTBA U pacTBOpUTENs, OT TeMneparTypbl 1 KOHUEeHTpaunn o6pa3yrou.|,eroc;| pacTBopa.

I'Ipvl pacTBOpEeHNN Kpuctanin4ecknx BellecTB B Boae NponcxogAaT Tpu OCHOBHbIX npoLlecca. 1.Pa3pyLueH|/|e
Kpl/lCTaJ'IJ'II/I‘-IeCKOVI peUJéTKI/I pacTBOpAEeMOro eellecTesa — SH,D,OTepMW-IeCKMIZ npouecc.

1. qupaTauMﬂ, T.e. B3aMOgencTBmne yactuy, (I/IOHOB nnn MOJ'IeKyJ'I) pacTBoOpAEeMOro seuiecrtsa C MOneKkynamm Boabl
— 3K30TepMI/I‘-IeCKI/II7I npouecc . 3.I'IepeHoc rmapatupoBaHHbIX YacTul, OT rpaHuLbl KpUcTann-pacTesop B obwwnn
06bEM pacTBopa, 3TOT NpoLecC He ConpoBOXAaeTCA HM BblaeNeHnemM, H1 nornoweHmnem TennoThbl.

B 3aBvcnmocTn oT Toro, Tennoson adeKT Kakoro n3 AByx NpoLeccoB (paspyLueHne Kpuctanna nunm rmapartaums 4acTtuu)
npeobnanaet, obwmii TennoBon 3deKkT pacTBOPEHNS MOXKET ObITb BEMUYNHONM NONOXUTENBHON NN OTpULaTENbHON.

MpakTnyeckasn Yactb. Llesib pabomsi: onpeaennTb TENNOBON adeKT pacTBOPEHNS CEPHON KNCMNOTbI, TMAPOKCMAA HaTPUS U
HUTpaTa aMMOHMS .




lMepevyeHb Oam4yukos yugposol mabopamopuu: [aTinK TemnepaTypbl NNATUHOBLIN .

HononHumenbHoe obopydosaHue: cTakaH Ha 150 mn — 3 WT.; CTeKNsiHHas Nano4vka; NpomblBasika; MepHas npobupka;
wnartenb — 2 Wwr .

Mamepuarnbi u peakmusbi: cepHas kucnoTa (KOHL .); TMOPOKCUA, HAaTpUst KPUCTaNMYECKUIA; HATPAT aMMOHMS .

TexHuka 6esonacHocmu: 1.CepHas KUCNOTa U rMAPOKCUA HAaTPUS SBMSIOTCA arpeccuBHbLIMM BellecTeamMn. Heobxogmmo
ocTeperaTbCs Mx nonagaqus Ha Koxy u ogexay. 2.5epeub rnasa! 3.Heo6xoaMMo NOMHUTL NPaBKUMIO pa3BeaeHUs KUCTIOT.
4.Ha paboyem MecTe JOMKHbI BbiTb HEMTpanuayoLwme cpeacTaa: 2%-Hble pacTeopbl rMapokapboHaTa HaTpus U YKCYCHOM
KUCMOTbI.

UHCmpyKyus K 8bIMOIHEHUIO:
1.B nepBbit cTakaH Hanewte 50 mn Bogbl. 2.C NnoMoLLblo AaTymka onpeaenuTe e€ Temneparypy.

1. OtmepbTe 10 MM KOHLIEHTPUPOBAHHON CEPHOMN KUCMOThI U MeAeHHO, NpU nepemMellnBaHnM pacTBopa CTEKNSAHHON
narnoukoii BN1BamnTe cepHyto kucnoty. Obpatnte BHUMaHWe Ha NOPSAOK CMELUMBaHUS BOAbI U CEPHOIA KUCMOThI!
CnefuTte 3a M3MEHEHUEM TeMrnepaTypbl NpyU pacTBOPeHUN kucnoTel. Hanbonee Beicokoe nokasaHue
TeMnepaTypbl 3aHecuTe B Tabnuuy. JaTyvk TwatensHo NpoMonTe BOLON.

2. Bo BTOpOW cTakaH NomMecTuTe OKono 8 r TBEpAOro NopoLlka ruapokcnaa Hatpusa u Bnente 50 mn Bogbl. Onyctute
AaTymK TemnepaTypbl U nepemeluante pacteop. OTMeTbTe camoe BbICOKOE 3HayeHne TemnepaTypbl. TwartenbHo
npomMonTe AaTYMK BOAOWN.

3. B TpeTui cTakaH HacbinbTe 15 r MenKoKpucTanimyeckoro HuUTpaTa aMMoHusa n npunerte 50 mn Bogel. OnycTtute
AaTyvK TemnepaTypbl 1 GbICTPO NepemeLante pacteop. Hambonee HM3Koe 3Ha4YeHne TemnepaTtypbl 3aHECUTE B
Tabnuuy.

PesynbTaTbl namepeHuin/HabniogeHun

Uccnegyemas cuctema OuctunnupoBaHHasa Boaa Bona + HDSO4 Bopa + NaOH Boaa + NH/ANOZ

Temnepartypa, °C

Bbi800kb!:

OTpa3auTb, Kakoii Tennoson adpdekT npeobnagaeTt Npu pacTBOPEHUM B BOAE CEPHOM KUCMOTbI, HUTPaTa aMMOHMS,
rMapoKcmaa HaTpusl.

KOHmpOﬂbele 80r1POCkI:

1.06bsACHMTE, MOYEMY NpY PACTBOPEHUM OOHUX BELLECTB B BOAE BblAENAETCS TENnoTa, APYrMx — MOornoLaeTcs.
2.Mpennonoxute Tennosoi adpdeKT NpoLecca pacTBOPEHNs B BoAE MMApPoOKCHaa Kanus.

TOUKA !’pocm

MpakTuyeckas pa6ota Ne 1. SneKTponuTbl U HE3NEKTPONUTLI

Teopetunyeckas YacTb. MNpy pacTBOPEHNMN B BOAE UOHHBIX COEAMHEHMIA NMOMNSIPHBIE MOMEKYIbl BOAbI OKPYXKaloT
(conbBaTVpyIOT) 3apsikeHHbIE OHbI, MEePEeBOASs UX B pacTBOp. MonekynsipHble COeQUHEHNS COMNbBATUPYIOTCS, HO HE
pacnafatTcsi Ha MOHbI . B mepBoM criyyae pacTBOp NpOBOAUT 3IEKTPUYECKMIA TOK, BO BTOPOM HET .

OnpefnenuTb NPUHAANEXHOCT BELLECTBA UMM pacTBOPA BELLECTBA K 3MEKTPONIMTaM MOXHO NpU MOMOLLY U3MEpEeHNst
anekTponpoBogHocTu. Ecnu anekTponpoBogHOCTb Benvka, To Uccreayemblii 06bekT — anektponuT. Ecnu 3HaveHne
3NEKTPONPOBOAHOCTM MeHbLle 20 MKCM/CM, TO 3TO HEINEKTPONUT .

[MpakTnyeckas YyacTb.

Llens pabomsbi: onpeaennTb NpUHaANIEXXHOCTb BELLECTB, CMECEl BELLECTB 1 pacTBOPOB BELLECTB K 3M1IeKTponuTam u
HeaneKkTponuTam .

lMepeyeHb damuyukos yughposoli nabopamopuu: 4aTYNK NEKTPONPOBOAHOCTY . [lononHuTenbHoe o6opyaoBaHNe: CTakaHsbl
Ha 50 Mn; WTaTUB C 3aXMMOM; NpomblBarnka . Matepuarbl U peakTvBbl: ANCTUNNNPOBAHHAs BOAaA; No 20 M 3TUIIOBOro
cnupta, 6eH3nHa, kepocuHa; 5%-Horo pacTBopa caxaposbl, pacTBopa cnnpta (1:1), 5%-Horo pacTBopa xsiopuaa HaTpus;
5%-Horo pacteopa XropoBOAOPOAaA; 5%-HOro pactBopa rmapoKkcuaa HaTpusl, noBapeHHas corb (TBépaast), caxap
(TBépAbIN) .

TexHuka 6e3onacHocmu: MNpu paboTe ¢ ropioYnumm xmakoctamu (cnupT, 6eH3nH, KepocuH) BONN3n He AOMKHO ObiTb
OTKPbITOro OrHsl.

MHcmpyKuusl K 8bIINOJTHEHUIO:

1.B cTakaH nomecT!Te NOBapeHHYI0 COfb U OMYCTUTE B CTaKaH 4aTyMK 3neKTponpoBogHocTm . [poBoauT nu conb
ANeKTpMYEeCKnii ToK? 2.AHanornyHble AencTBns NnpoBeguTe ¢ caxaposon . 3. B ctakaH HanewTte 20 mn nccnegyemoro
pacTBopa.

1. OnyctuTe B HEro AaT4YMK 3NEKTPONPOBOAHOCTU, 3aKPENNEHHBIN B Nanke wratuea. HabnioganTe 3a uUsMeHeHem
3Ha4YeHuMs ANeKTPonpoBoaHOCTM. Koraa nokasaHusa aatyunka nepectaHyT UBMEHATbCS, 3anumTe ero 3HavyeHue B
Tabnuuy .



2. O6patute BHMMaHue! [laTymk nocrne Kaxaoro onbiTa TwaTellbHO NPoMbIBaeTCcs BoAoW. 6.3aTem aatymk onyctute
B criegyowun pacteop . AHanornyHble 4efcTBMS Nnpogenante co BceMu pactBopamn. PedynbTarbl M3amMepeHui

Ne HasBaHue BelecTBa, 3HayeHne aneKkTponpoBOgHOCTM, MKCM/CM OneKTpOonNUT UNWU HE3NEeKTPonuT
onbiTa | pacTBopa

KOHmpOﬂbele 80r1POCkI:

1.06pallLaloT BHUMaHWe, YTO HYU AUCTUNNMPOBaHHasA BoAa, HU TBEpAAsi COMb HE NPOBOAST 3MEKTPUYECKOro Toka. Tem He
MeHee pacTBOP CONM B BOAE MPOBOAMT SNEKTPUYECKUI TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAa-TO NOSIBMSIIOTCS
noasuxHble 3apaasl. Moa 310 HabnaeHne BBOAAT onpeaeneHne arnekTponuTa u MexaHnu3M dMeKTPOonUTUYECKoi
avccouvaumu,

2 . Bcerpa nu BogHble pacTBOpbI BELLECTB NPOBOAAT 3NEKTPUYECKUin TOK? He Bceraa, T.e. HEKOTopbIe BelecTBa He JatoT
MNOHOB MpU pacTBOpeHun . ATO — BELLLeCTBA C MONEKYNAPHON KpucTannmnyeckon pelnétkon. 3.3aaaHns Ans noaroToBku K
A, BMP

A) K xopoLLo pacTBOPMMbIM 3NEKTPONUTaM OTHOCATCS:
1.rmppokemng 6apus; 2.dpocpat marHus; 3.cynbdua meaun(ll); 4.kap6oHat kanbumsi. B) QnekTpuyeckuii Tok NPOBOAUT:
1.pacTBOp 3TUMOBOro CNMPTa; 2.pacTBop rnuuepuHa; 3.pacTBop rMOKo3bl; 4.pacTBOP rMApPOKCHAa KanbLus.

JlabopatopHbiii onbIT Ne 1. «BnusiHue pactBopuTens Ha guccoumaumios»

TOUKA \'POCTA 5
\ Teopemqecxaﬂ yacTtb. Bo MHoOrmx xnopmnaax nepexogHblX MeTansmnoB CBA3N MMEKT B 3HAYNTENbHON

Mepe KoBamneHTHbIN xapakTep . MarnononspHble pacTBopuUTeny (CIUPT UMK aLeTOH) CONMbBaTUPYIOT MOMEKYIbl LIENUKOM.
Mpu no6aBneHunn Boabl OHA CONMbBATUPYET MOHbI, Bbl3biBas 3MEKTPONUTUYECKYIO Auccoumaumio . LiBeT pactBopa npu aTom
W3MEHSIETCS, a SMEKTPONPOBOAHOCTb PE3KO BO3pacTaer .

MpakTnyeckas YacTb. Llenb paboTbl: cchopMUpoBaTh NpeacTaBneHne o poiv pacTBOPUTENS B 3MEKTPONUTUYECKON
Auccoumaumnm.

lMepeyeHb 0amyukos yughposoli nabopamopuu: [aTYMK ANEKTPONPOBOAHOCTH .
HornonHumenbsHoe obopydosaHue: ABa BbICOKUX XMMUYECKUX cTakaHa (50 Mn); cTeknsiHHas nanoyka.

Mamepuansi u peakmusbi: CuCl2 6e3BoaHbIV (MMeeT KOpUYHEBbLIV LBeT . MonyyaloT, Harpesasi Kpuctannormapar B Yallke
Ans BbinapuBaHus . XpaHAT B MAOTHO 3aKpbITOM COCYAE); aueToH Unv cnvpr .

TexHuka 6e3onacHocmu: 1 . Cl'll/lpT 1 aleToH — ropro4ne BellecTBa. He ucnonb3oBaTb OTKpbITOE Nnam4. CneumnarnbsHble
Mepbl ©6e3onacHocTn npu pa60Te C ropro4YMMmn XnaKkoctamu. M3beratb nonagaHusi conen meam Ha KOXY U oaexay, Tak Kak
OHU A00BUTbI.

2 . MNpun nonagaHumn CMbITb XOrIOA4HONM BoAoK 6e3 Mbina.
UHempyKyus K 8bIMOTHEHUIO:

1. B xummueckuin ctakaH HacbinbTe ~0,5 r 6e3sogHoro xnopuaa meam (1) CuCl2 v HaneinTe ~25 mn cnupTa unm
aueToHa .

2. PacTtBopuTe BeLlecTBO, NepeMeLlnBasi COAEPXKUMOE CTakaHa CTEKMNsHHOW nanoykon. Ecnu pactBopuTb conb
NONHOCTbIO HE YAAETCs, aKKypaTHO CrenTe NoMnyYeHHbI pacTBOP B APYron CTakaH.

3. TMorpy3uTte B pacTBOp LLyN AaTynKa 3NEKTPONPOBOAHOCTY U U3MEPbTEe 3MEKTPONPOBOAHOCTD .

4. O6patuTe BHMMaHue Ha uBeT pacTBopa. MNpuneinTe k pactBopy 25 mn Bogbl. MNepemeluante, obpatnte BHUMaHue
Ha n3meHeHue okpacku. 5.3mepbTe 3MeKTponpoBOAHOCTL MOMY4YEHHOro pacTeopa .

PesynbTarbl amepeHuin/HabnogeHnn

BelwectBo | OnekTponpoBOAHOCTL B CMpTeE OnekTponpoBoAHOCTL Nocrne go6aBneHus Boabl
(aueToHe)

Xnopua meam (I1)

Bbi800kb1: OTpaSVITb BIMAHWUE pacTBoOpUTENA Ha 3N1eKTPonpoBOAHOCTbL CONA.

KonmponbHbie gonpocki: 1.0 4éM cBMaeTENLCTBYET POCT 3M1EKTPONPOBOAHOCTY CONMU Npu fobaBneHnun Boapl? 2 . MNovyemy
n3ameHsieTcs LBeT pacteopa? 3 . Kak BNuseT nprvpoaa pacTBOpUTENS Ha 3NIEKTPONIMTUYECKyI0 Anccoumaumio?

JlabopaTopHbIn onbIT Ne 2. «CurnbHble 1 cnabble 3reKTponuTbl»
TeopeTtnyeckas YacTb. ANEKTPONMTaMN Ha3bIBAKOTCH BELLECTBA, pacnafaroLlnecs Ha MOHbI BCneacTene
ANEKTPONUTUYECKON

avccoumaummn. PacTBopbl 3M1EKTPONUTOB SABMSKTCS NPOBOAHMKaMK BTOPOro poAa, Tak kak NPOBOAAT SNEKTPUYECKUIA TOK 3a
CYET MOHOB. M0 CNOCOBHOCTU K ANEKTPONIMTUYECKON ANCCOLMALMN SNEKTPONUTLI YCITOBHO pasaensioT Ha CUMbHbIE U




cnabble. CurnbHbIe 3MEKTPONUTbI NPAKTUYECKM MOMHOCTLIO AMCCOLMMPOBaHbI Ha MOHbI B pa3baBneHHbIx pacTeopax . K Hum
OTHOCSTCSt MHOrME HeopraHUyeckre Conm, HEKOTOPbIE KUCIOThI U LLEnoym

. Cnabble ANEKTPO- NUTbI NnLb YaCTUYHO ANCCOUMNPOBaAHbI HA NOHbI, KOTOPbIEe HaxoadaTcd B AMHaMU4YeCKOM paBHOBeCUU C
HegmnccounmnpoBaHHbIMM Monekynamu . K cnabbim ANieKTponnTamMm OTHOCATCA MHOrnMe opraHn4yeckme KUCnoTbl U OCHOBaHUA .

MpakTnyeckasa yactb. Lens pa6omb/: onpenennTb, ABNATCA N BblAaHHbIE BelleCcTBa CUNbHbIMKU U cnabbimun
ANeKTponMTaMm Ha OCHOBaHUN U3MepPEeHUA 3NeKTPonpoBOAHOCTU UX PACcTBOPOB .

lMepeyeHb damyukos Lyugpoesoli nabopamopuu: 4ATYNK ANIEKTPONPOBOLHOCTY .
HononHumernsHoe obopydosaHue: Tpy XMMNYECKMX cTakaHa (25—50 mn), npoMbliBarnka ¢ AUCTUNNMPOBAHHOW BOAON .

Mamepuansi u peakmuebi: 10 %-Hble pacTBOPbI COMNSIHON, a30THON U YKCYCHOW KUCIOT (>kenaTenbHo B KanenbHuuax);
dunbTpoBanbHas dymara .

TOUKA \!pocm

TexHuka 6e3onacHocmu: Cobniogavite mepbl 6e30MacHOCTM Npu paboTe ¢ KucnoTamu u
Lenovyamu.

WHCmMpyKyusi K 8bInOIHEHUI:
1. B tpu ctakaHa Hanente no 25—50 mn gUCTUNNMpPOBaHHON BOAbI.
2. B nepBbin cTakaH Ao6aBbTe 1 kanmto YKCYCHOWM KUCMOTbl, BO BTOPOW — COMSIHON, B TPETUIA — a30THOM.

3.  V3mepbTe 3neKkTponpoBOAHOCTb KaXJoro pacTBopa, BbiTMpas Lyn dunbTpoBasrbHoW 6ymaroi nocne Kaxaoro
na3mepeHus . PesynbtaTtbl n3amepeHumn

Ne 3HaueHne 3aneKTponpoBOgHOCTM, MKCM/CM HasBaHue BblgaHHOro BelecTea
npoGbl

1

2

3

Bb1800kb1: OTpaSVITe NpMHaONeXXHoCTb BeLeCTB K CUIMbHbIM U cnabbim QNieKTponuTam. KOHTpOJ'IbeIe BOMPOCHI:

1.No4emy pacTBOp COMSIHON KUCNOTbI fyYlle NPOBOAUT 3S1EKTPUYECKMI TOK MO CPaBHEHUIO C PaCTBOPOM YKCYCHOM
KNCnoTbl? 2.K KakuM aneKTponmMTamM OTHOCUTCS pacTBOP a30THOM kncnoTbl? 3 . 3aganue anst nogrotoku k WA, BIMP
dopMyrnbl TONbKO crnabbix 3NeKTPONIMTOB NPeaCcTaBneHbl B paay:

1.Ca(0H) D, HDS, HDSOY 2 H2003. NH3'HDO, HDS 3KOH, KNO3‘ HCI4.2nS04, MgCID), HBr

[emMoHCTpaumoHHbIN onbIT Ne 2. «/3yyeHne BNusHUS pasnnyHbiX (DakTopoB Ha CKOPOCTb peakumm»
Teopetuyeckas YacTtb. CyLlecTBYIOT pa3Hble MoauduKaumm npubopa Ans U3y4eHust XMMMUYECKUX peakumii. B ogHom
KOHCTPYKLMM pOrb peakTopa BbINOMHSAET obbl4Has npobupka, B Apyroin, 6onee coBpemeHHom, — cocya JlaHgonbTa.

OpHako TeXHMKa OEMOHCTpaUmMn 3KCNepMMeHTa OCTaéTcsa oanHakoBor. MeHseTca Nuilb NOpsifoK CMeLUBaHUA
pearnpytowmx Bewiects. CHayana B npobupky-peakTop 3anMBaeTcsi pacTBOP KACMOTbI, @ B HEro NoMmeLlaeTcs TBépaoe
BELLECTBO (LMHK, Mpamop).

MpakTnyeckasn YacTb. Llenb paboTbl: n3yunTtb BNnSHME pasnmyHbiX (hakTOPOB Ha CKOPOCTb XMMUYECKOW peakuuu.

lMepevyeHb damyukos yugposol nabopamopuu: [aTiNK TemnepaTypbl NNATUHOBBIN.

HononHumenbHoe obopydosaHue: Npubop ANA N3YyYEHUst CKOPOCTU XMMUYECKNX PEeaKLMI; aneKkTpuyeckas nautka; cTakaH
XMMUYeckuin Ha 250 Mn; WwnaTenb; KpMCTannu3aTop Anst NpoMbiBaHusa cocyao JlaHgonbTa; npobupku MX-21 (3 wr ) .

Mamepuarnb! u peakmusbi: consHas kucrnota (4%-Hblit); consHas kucrnota (10%-Hbii1); KyCOUYKM MpamMopa; NOPOLLIOK
Mpamopa; yKCcycHas kucnoTa (6%- Hbin); UMHK; nepokcuz Bogopoaa (3%-Hbein); amokecma mapradua (1V) .

TexHuka 6esonacHocmu: Cobniogatb npasuna pa6OTbI C KMCnoTamMun un HarpeBaTeslbHbIMU 3NEKTpUu4eCkumMmn an6o- pamu .

MHcmpyKL(Uﬂ K 8bIlNOJTHEHUIO:
? -
Onbim 1.BnusiHne npupoabl pearnpyrowmnx BeliecTB Ha CKOPOCTb XMMUYECKOU peakunmn

B n 7 1M 7 %6

0[HO KoneHo cocyaa JlaHgonbTa Hanente 3 Mn pacTBOP YKCYCHOWM K1cnoTbl ( 6%-Hblll pacTeBop), B Apyroe
KoneHo nomecTuTe 2—3 rpaHynbl UMHKa. Bo BTopoi cocyn JlaH- gonbTa Hanente 3 mn 1 M consiHon kucnotbl ( 4%-Hbiin), B
Apyroe koneHo — 2—3 rpaHynbl uuHka . NpucoeauHuTe cocyapl fllaHaonbTa K MaHoMeTpu4eckum Tpybkam.

Obpamume eHumaHue! OQHOBPEMEHHO MNepernenTe KMCNoThl B cocyaax JlaHgonbTa K rpaHynam uuHka. CpaBHUTE YPOBHM
KUIKOCTU B MaHOMETPUYECKMX TPyDOKax. Yualumecs fenatoT BbIBOA O Pa3HOi CKOPOCTU XMMUYECKUX PEAKLIMIA .

Onbim 2. BnusiHne KOHLeHTpaLuy pearvpyioLimx BELLECTB Ha CKOPOCTb XMMUYECKOW peakumn



B ogHo koneHo cocyna JlaHgonbTa Hanente 3 mn 4%-HoW CONAHON KUCMOTbI, B ApYroe KOfeHo noMectute 2—3 rpaHyrbl
LUuHKa . Bo BTopon cocya JNlangonbta Hanente 3 mn 10%-Hoi CONsHOM KUCMOThI, B APYroe KONMeHo — 2—3 rpaHyrbl LMHKa.
MpucoeauHuTe cocyapl JlaHoonbTa kK MAHOMETPUYECKUM TpybOkam.

O6patuTe BHMMaHue! OaHOBpPEMEHHO NepeneiTe KUCnoThl B cocyaax JlaHgonbTa k rpaHynam uuHka. CpaBHUTE YPOBHU
XUOKOCTW B MaHOMETPUYECKMX TpyDOKax. Yualumecs AenatoT BbIBOL O PA3HOA CKOPOCTU XMMUYECKUX PeaKLMA.

Onbim 3. BnsiHme TemnepaTypbl pearnpytoLLMx BELLECTB Ha CKOPOCTb XMMUYECKO! peakLmm

B ogHo koneHo cocyna NlaHgonbTa Hanente 3 mn 10 % CONsSHOM KUCMOThI, B APYroe KoneHo nomectute 2—3 rpaHynbl
LuuHka . Bo BTopon cocya JNlangonbta Hanente 3 mn 10%-HoW Consi- HOW KUCIOTbI, HarpeTon Ha BoasiHon 6aHe go 50 °C, B
Apyroe KoneHo — 2—3 rpaHynbl uuHka. lNMpucoeamHnte cocyabl JlaHaonbTa kK MaHOMeTpUYeckuM Tpybkam.

O6paTVITe BHMMaHue! OﬂHOBpeMeHHO nepenePlTe KMCNOTbI B cocyaax JlanponbTa K rpaHynam unHka. CpaBHVITe YPOBHU
XNOKOCTU B MAHOMETPUYHECKNX pr6|<ax. Yyauwmecs genaroT BbiBOg O pasHon CKOPOCTU XMMUYECKUX peaKu,vuZ .

Onbim Ne 4. BnusiHne NOBEPXHOCTU CONMPUKOCHOBEHUA pearnpyrolmnx BelecTtB Ha CKOPOCTb XMMUYECKOM peakumnu

B oaHo koneHo cocyaa fllaHaonbTa HanenTe 3 Mn 4%-HoW CONAHON KUCMOTbI, B ApYroe KoneHo nomectuTe 1 r mpamopa,
B3ATOro B BUZe kycoudka. Bo BTopoii cocyn JlaHgonbTa Hanente 3 mn 4%-Hol CONMSIHOM KUCMOThI, B ApYroe KoreHo — 11
nopotuka mpamopa. MNpucoeamHuTe cocyael JlaHgonbTa K MaHOMETPUYECKUM TpyoKam.

Obpamume eHumaHue! OQHOBPEMEHHO NepernenTe KUCnoThl B cocyaax JlaHaonbta kK Mpamopy LuHka. CpaBHUTE YPOBHM
KUIKOCTM B MaHOMETPUYECKMX TpyOKax. Yuyalumecs AenatoT BbIBOA O Pa3HO CKOPOCTU XMMUYECKUX PeaKLUA.

Onbim 5. BninsiHuwe katanuaatopa Ha CKOPOCTb XMMUYECKOW peakumnn

B ctakaH ¢ Bogon, Harpeton o 50 °C, nomectuTe 2 AEMOHCTpaLMOHHbIe NPpobupkn ¢ 2 mn 3% -HOro pacteopa nepokcuaa
BogopoAa. BelaepxuatoT Npobupkn B Boge OKOMo 2 MUH. M3BnekuTe npobupky 13 BoasHOW 6aHn 1 NpOAEMOHCTPUpynTe
yyawmmcs pesynbTar — Ha CTeHKax Npobypky NoSBUAMCH Ny3bIPbKU rasa kucrnopogda. B ogHy 13 npobupok BHecute Ha
KOHuMKe WnaTtens guokcua mapradua (IV) . HabnogaT aHeprnyHoe BblaeneHne kucnopoaa.

KoHmponbHbie eonpocki: 1.0T kaknx pakTopoB 3aBUCUT CKOPOCTb XMMUYECKOW peakumnn? 2.lModemy pasnoxeHue
nepokcuaa BoAopoaa B NPUCYTCTBUKM Anokeuaa mapradua (IV) cHavana ngét oveHb BbICTpo, a 3aTemM 3ameansieTca?

1. 3agaHus 4nsa pa3euTUs OYHKLMOHAMBHON rPaMOTHOCTH:

ch

o

t B Tpu opuHakoBble NPoBUPKN yueHUKM HaNWUAM N0 5 M pacTBopa CONsiHOM
KMCINOTbI OAMHAKOBOW KOHLLEHTpaLumu. B nepByto Npobupky nonoxunu CTPYXKW xenesa, BO BTOPYIO — CTPYXKK/ LUMHKA, B
TPETbIO — CTPYXKKV HEM3BECTHOrO CBETIONO SPKO BriecTsiero

MeTtanna. Hambonee MHTEHCUBHO BblAeneHve rasa Habnoganu B TpeTbeil Npobrpke ¢ HEN3BECTHLIM MeTannom. Bo BTopon
npobupke ¢ LMHKOM MHTEHCUBHOCTL BblderneHuns rasa bbina meHblue, 4em B TpeTben. B nepsoit npobupke ¢ xenesom
WHTEHCUBHOCTb BbiAeNneHus rasa Obina HaMeHbLUen.

a)JencTBure kakoro akrtopa, BMUSAIOLLEr0 Ha CKOPOCTb peakumn, Habnwganu yyawmecs? 6) Kakon metann Mor HaxoguTbcst
B TpeTben Npobupke? 3anuwmTe Ha3BaHne meTanna.

1. Harpaduke npeacrtaBneHa 3aBUCMMOCTb KOHLIEHTPaLMN UCXOAHBIX BELLECTB U NPOAYKTOB peakuun oT BpeMeHH
NpoTeKaHna peakuuun:

Puc. 20. I'pachK 3aBUCUMOCTU KOHLUEHTpaunn NCXoaHbIX BeLWeCTB 1 NPOAYKTOB peakumn OT BpeMeHU NpoTekaHusa peakunn

OnpenennTe, Kakasi KpuBasi ONNCbIBAET U3MEHEHME KOHLEHTpaLnnM UCXOAHbIX BELLECTB, a Kakas — NpPOAYKTOB peakuun .
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