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- MNMoscHuTensbHaga 3anucka
Pabouasa nporpamma no XxMMum Ha ypoOBHE OCHOBHOrO obLiero obpaszoBaHMs COCTaBrneHa Ha OCHOBE MOSOXEHWU U TpeboBaHU K pe3yrnbTaTtam 0CBOEHUS
OCHOBHOW 0Gpa3oBaTenbHOM NporpaMmel, NpeacTaBrneHHbIx B PeaepanbHOM rocyaapcTBeHHOM obpa3oBaTenbHOM CTaHAapTe OCHOBHOro obLuero
obpa3soBaHus, yTBEpPKOEHHOrO NpukazoM MuHnctepctea obpasoBaHus 1 Haykn PO Ne 287 ot 31.05.2021, ¢ ydeTom NpumepHOI Nporpammbl BOCMUTaHWS,
OcHoBHol obpa3soBaTenbHon nporpammbl MKOY «KponoTkuHckaa COLL» ocHoBHOro obuiero obpasoBaHusi, NpuMepHon paboyer nporpammMel MIHCTUTYTa
cTparterum passutust obpasoBaHus Poccuiickon AkageMmnmn obpasoanusa M, 2021

B COOTBETCTBUM C
- NMonoxeHnem o paboyen nporpamme ydebHoro npegmeTta, kypca MKOY «KponoTtkuHckaa COLL».

1 OpUEHTUPOBAHa Ha peanusauuio B LeHTpe 0b6pa3oBaHns eCTECTBEHHOHAYYHOW U TEXHOMOMMYECKOW HanpaBneHHocTeln « Tovka pocTa», coO34aHHOro Ha
6a3e MKOY «KponoTtkuHckaa COLL» ¢ uenbio pa3sutusa y obyyaroLmxcs eCTeCTBEHHOHAaYYHOW, MaTeMaTUYeCcKon, MHPOPMaLMOHHON rPamMoTHOCTH,
hopMM1POBaHUSA KPUTUHECKOTO N KPEATMBHOIO MbILLIIEHUS, COBEPLUEHCTBOBAHMS HABLIKOB €CTECTBEHHOHAYYHOW 1 TEXHONOMMYECKOn HanpaBreHHOCTH, a
Takke ANg npakTnyeckon oTpaboTku yuebHoro matepuana no y4ebHeim npegmetam «dusukay,«Xumusi», «buonorus, « TexHonornsi».

Ha 6a3e ueHTpa «Touka pocTa» obecneumBaeTcs peanvsaums oopa3oBaTenbHbIX NPOrpaMmm eCTeCTBEHHOHAYYHOW 1 TEXHONOMMYECKON HanpaBneHHOCTEN,
pa3paboTaHHbIX B COOTBETCTBMM C TPeboBaHMSMM 3aKOHOA4ATeNbCTBa B chepe o6pasoBaHus U ¢ y4ETOM pekoMeHdauuin PegepanbHoro onepatopa
y4ebHoro npeameta «Xumusi». ObpasoBaTtenbHas nporpaMma no3BosisieT MHTErPUPOBaTh peanu3yemMble 34ecb NOAX0oAbl, CTPYKTYPY U CoAepXaHne npu
opraHusauumn odyyeHuss xumumn B 8—9 knaccax, BbICTPOEHHOM Ha 6a3se ntoboro 13 AoCTYNHbIX y4ebHo-MeToamnyeckux komnnekcos (YMK). Mcnonb3osaxue
obopyaoBaHus LeHTpa

«Touka pocTa» No3BossieT co3aaTb YCroBus:
e [MNs paclUMPEHUs CoAepPXaHust LLKOMbHOMO XMMMYECKOro 0bpasoBaHus;
e  [nNs NOBbILLEHMS MO3HaBATENbHOW aKTUBHOCTM 0BYYaloLLMXCA B €CTECTBEHHOHAY4YHOM 06nacTu;

e  [ONS pasBuUTKS NUYHOCTU pebeHka B npouecce 00y4YeHUss XMMUn, ero cnocobHocTen, hopMUMPOBaHMS U YOOBNETBOPEHMS COLMANBbHO 3HAYUMBbIX
WHTEepPeCOoB N NOTpebHOoCTEN;

*anA pa60Tb| C Oﬂ,apéHHblMl/l LUKOJNTbHUKaMW, opraHn3aunn nx pa3Bmtna B pa3yinyHbIX obnactax o6pa3OBaTean0|7|, TBOp‘-IeCKOIZ DeATenbHOCTW.

Mpumensas undposble nabopaTopum Ha ypoKax XMMUK, yHalmecsi CMOTyT BbIMOMHUTbL MHOXECTBO flabopaTopHbIX paboT U 9KCNEePMMEHTOB MO NporpaMmme
OCHOBHOW LUKOJbI.
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- HopmaTuBHas 6a3sa
1. ®depepanbHbIvi 3akoH 0T 29 .12 .2012 Ne 273-®3 (pega . ot 31 .07 .2020) «O6 obpasoBaHuu B Poccuiickon ®enepaumm» (C n3m . 1 gon ., BCTyn . B
cuny ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons_doc_LAW_ 140174 (nata obpawienus: 28 .09 .2020)

2. [MacnopT HauuoHanbHoro npoekta «ObpasoBaHue» (yTB. npe3manymom CoseTa npu MNpe3ngeHTte PP no cTpaterndeckomy passuTuio 1
HaLMOHanbHbIM NpoeKkTam, NpoTokosn oT 24 .12 .2018 Ne 16). - URL: https://login .consultant.ru link?req=doc&base=LAW&n=319308&demo=1 (gata
obpauleHus: 10.03.2021)

3. TocymapctBeHHas nporpamma Poccuickon ®enepaumm «Pa3sutue obpasoBaHusa» (yTBepxxaeHa noctaHosneHuem lNpasutensctea PO ot 26 .12
.2017 Ne 1642 (peqn . ot 22 .02 .2021) «O6 yTBEPXKAEHUN rOCYAAPCTBEHHOW NporpaMmmMbl Poccuiickon degepauun «Passntmne obpasoBaHmsi» . — URL:

http://www .consultant .ru/document/cons_doc_LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f (nata obpaweruns: 10 .03 .2021)
4.TpodeccmoHanbHbI ctaHaapT «Meparor (negarornyeckasl AeATENBHOCTb B AOLLKONIbHOM, HaYanbHOM 06LLEeEM, OCHOBHOM 0bLLEeM, cpeaHeM o6LeM
obpa3soBaHuun), (Bocnutatenb, yuntenbs)» (ped. ot 16.06.2019 r.) (Mpukas MuHucTepcTBa Tpyaa u coumansHom 3awmtbl PO ot 18 oktabpa 2013r . Ne 544H,
C U3MEHEHNAMMU, BHECEHHBIMW NpUkasom MuHuctepcTea Tpyaa u cousawmtbl PO ot 25 nekabpsa 2014 r. Ne 11151 n ot 5 aBrycta 2016 r . Ne 422H) . —
URL: // http://npodbcTangaptnenarora.pd (gata odbpaiuenus: 10 .03 .2021)

1. lMpodeccroHanbHbIV cTaHaapT «[egaror oNonHUTENLHOro obpasoBaHusa aeten u B3pocnbixy» (Mpuka3 MuHucTepcTBa Tpy4a U counansHon
3awmTbl PO o1 5 masa 2018 r. Ne 298H «O6 yTBEp*aeHMM NpodeccmoHansHoro ctaHgapTa «lMegaror oNonHUTENLHOro obpasoBaHMsa aeTen u
B3pocnbix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh- standartov/reestr-
professionalnykh- standartov/index .php? ELEMENT_ID=48583 (nata obpaweHnus: 10 .03 .2021)

2. MeTtoanyeckne pekoMeHaauumn no Co34aHno 1 PYHKLMOHMPOBAHUIO LIEHTPOB LMAPOBOro obpasoBanust «IT-kKyo» (yTBepKAeHbl pacrnopshkeHnem
MuHuctepcTtBa npocselueHms PO ot 12 anBaps 2021 r . Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc_LAW_374572

(nata obpawtenus: 10 .03 .2021)

3. MeTtoanyeckne pekoMeHaaLmMm No CO34aHuo N PYHKLMOHMPOBaHUIO B 06LLe00pa3oBaTeNbHbIX OpraHn3aumsaX, PacrnonoXeHHbIX B CEMbCKO
MECTHOCTM 1 MarlbiX ropogax, LLeHTPoB 00pa3oBaHNsl eCTECTBEHHOHAYYHOW M TEXHOSOMMYECKOW HanpaBneHHocTen (« Touka poctay) (YTBEpXKOEHbI
pacnopsixeHnem MuHuctepcTa npocseLueHmst Poccunckon ®egepaumm ot 12 auBaps 2021 r . Ne P-6) . —

URL: http://www.consultant.ru/document/cons_doc_ LAW_ 374694/ (nata obpatieHus: 10 .03 .2021)
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KpaTkoe onvcaHue Noaxo[oB K CTPYKTYpUpoBaHutio matepuanos B ob6pasoeatensHol nporpamme (Ol) npeactaeneHsl cnenyowmne pasgensbi:
1. .MeToabl U3yYeHUsi BELLECTB U XUMUYECKUX ABMEHUIN. DKCNepuMeHTarnbHble OCHOBbI XUMUM .

2. . TllepBoHavarnbHble xumMmyeckne noHsTus . 3 . Pacteopsbl. 4.OCHOBHbIE KITACCbl HEOPraHMYECKNX coeanHeHU. 5. Teopusi aneKTponmnTUYECKon
anccounaumn. 6. Xummdeckune peakummn. 7. XMMUYECKNe aNeMeHTbI (CBOMCTBA METarnsioB, HEMETANOB N UX COEANHEHUIA).

B oCHOBY BblaeneHns Taknx pasaernos 3a5ioXKeH XMMUYECKUIA SKCNEPUMEHT, TPaaNLMOHHAs cucteMa maydeHms xummn. OCHoBHOM hopMon y4eOHo
OEeATENBHOCTU SABMAETCS XUMUYECKNIA SKCNIEPUMEHT, MPOBOAMMbIN B BUAE NTabopaTOpPHbIX, NPaKTUYECKNX paboT 1 geMoHcTpauui. [JeMOHCTPauMOHHbIN
3KCNEPUMEHT NPOBOANTCA B TOM Clyyae, eCfiv OH onaceH Ans BbINOSHEHNS yYaLMMMKCH Uin nmerowmnnes npnbop npeacraBneH B €AMHCTBEHHOM
aK3emnsipe.

[Ana nsydyeHus npegmeta «XMMus» Ha 3Tane oCHOBHOro o6Lero o6pasoBaHusa orBoautcs 140 yacoB: 8 knacc - 70 yacos; 9 knacc —70 4acos.
[aHHas obpasoBaTernbHas nporpamma obecneynBaeT yCBOEHME YHALLMMUCS BAXKHENLLNX XMMUYECKMX 3aKOHOB, TEOPWUI N NOHATUI; ddopMupyeT
npeacTaBneHne 0 PONu XMMUM B OKPYXKaIoLLLEM MUPE U XU3HK YenoBeka. [1py 9ToM OCHOBHOE BHMMaHWe yaensaeTcs CyLHOCTH

XUMUNYECKNX peaKu,w?l n MeTogam Ux oCyLuecCTBIIeHUA.

OZHUM U3 OCHOBHbIX MPUHLMIMOB NOCTPOEHUSI MPOrpamMbl ABRSETCA NPUHLMN AOCTYNHOCTU . DKCNepMeHTarnbHble AaHHbIe, NOMyYEHHbIE yYalMMUCS Mpu
BbINOSIHEHWUWN KONMYECTBEHHbIX OMNbITOB, NO3BONSIOT YYaLLUMMCSH CaMOCTOSITENBHO AenaTh BbIBOAbI, BbISABMATb 3aKOHOMEPHOCTW. Moaxoabl, 3anoXeHHbIe B
cofep)xaHue nporpaMmbl Kypca, co3aatT Heo6XoaMMble YCIOBUS ANt CUCTEMHOIO YCBOEHUST Y4aLLMMMCS OCHOB Hayku, st oGecneyeHunsi pa3BrnBatoLLEero u
BOCMUTLIBAOLLETO BO3AENCTBUSA 00YYEHNS HA NIMYHOCTL y4alLlerocsi.

cbole/lpyeMble 3HaHWs OOSMKHbI CTaTb OCHOBOW CUCTEMBI y6e>|<,u,eH|/||?1 LLKOJIbHUKA, LeHTpalribHbIM A0P00M €ro Hay4HOro MMpoBO33peHUA.

OnucaHne matepunanbHO-TEXHUYECKON 6a3bl LeHTpa « To4vka pocTay,
Mcnonb3yeMoro Ans peanusauuMmobpasoBaTtenbHbIX NporpaMM B paMKax npenofaBaHUA XMMUK

Hugppoeas (komnbromepHasi) nabopamopusi (LJJ1), nporpamMMHo-annapaTHbIin KOMNEKC, AaTYMKOBas CUCTEMa — KOMMEKT y4ebHoro o6opyaoBaHus,
BKITHOYAIOLWNIA U3MEpPUTENbHbIV 60K, MHTEPENC KOTOPOTrO NO3BONSET obecneynBaTh CBA3b C NEPCOHaNbHbIM KOMMbLIOTEPOM, U HABOPp AATUYMKOB,
PErnCTPUPYIOLLNX 3HAYEHUS Pa3NNYHbIX (PU3NYECKMX BENTUYMH.

Hdamyuk memnepamypbi nnamuHoebIl — NPOCTON 1 HAAEXHbIM AaT4MK, NpegHasHayeH ans namepeHus TemnepaTypbl B BOOHbIX pacTBOpax U B ra3oBbIX
cpefax. MimeeT pasnuuHbin gManasoH namepeHun ot —40 go +180 °C. TexHMYeckne xapakTepuCTUKM AaTynka ykasaHbl B MUHCTPYKLUKU MO

akcnnyatauuun. JJamyuk memnepamypbl mepmMonapHbIU nNpegHasHaveH ana namepenus temnepatyp o 900 -C. Micnonb3yeTcs npu BbINOMHEHUN paboT,
CBSI3aHHbIX C U3MEpPEHNEM TeMNEpaTyp NflaMeHu, NNABNEHUS N Pa3NOXEHMS BELLECTB.

Hamyuk onmu4eckoli nnomHocmu (Kkonnopumemp) — NpegHasHa4YeH Ans M3MepPeHUs: ONTUYECKONM MITOTHOCTM OKpaLLEeHHbIX pacTBOpoB. Vcnonb3ayeTcs
npu n3yvyeHun Tem «PactBopbl», « CKOPOCTb XMMUYECKMX peaKLuiiy, onpeaeneHMmn KOHLEHTPaLUMM OKpaLLEHHbIX MOHOB.



Hamyuk pH npegHasHayeH 4N M3MepeHnst BOAOPOAHOro nokasaTens (pH) BoAHbIX pacTBOPOB B pa3nMyHbIX UCCNEAOBaHMSAX 0O bEKTOB OKpY»KatoLLen
cpeabl.

Hamuuk anekmponpoeodHocmu npefHasHa4yeH Ans U3MepeHust yaernbHON 3NeKTPONpPOBOAHOCTU XUOKOCTEN, B TOM YMCIe U BOJHbIX pacTBOPOB
BeLLecTB. [pMMeHsIeTCs Npu U3y4eHUN TEOPUM SNEKTPONUTUYECKOW AMCCOLMaLNM, XapaKTEPUCTUK BOAHbLIX pacTBOPOB

TOUKA \'pocu
\ ﬂamqw( XﬂOpUd—UOHOG NCNoJb3yeTCcd Ald KONnnM4eCTBeHHOro onpenefieHna cogep>XXaHna NOHOB XJiopa B BOAHbIX paCTBOpax, no4vse,

npoAaykTax nutaHus. K gatunky nogkntovaetcsa noHocenektTmeHbin anektpoa (MCJ) (paboumnii anekTpoa), NoTeHUnan KOTOporo 3aBMCUT OT KOHLEHTpaLMK
onpegenseMoro MoHa, B JaHHOM ciny4yae OT KoHueHTpauum aHnoHoB Cl. MNoTeHunan MC3 onpeaenstoT 0THOCUTESNBbHO 3NekTpoaa CpaBHEHWS, Kak NpaBuiio,
xnopcepebpsiHoro.

Hamyuk Humpam-uoHoe npeaHasHa4YeH Ons KONMYECTBEHHOro onpeaeneHns HUTPaToB B pasnnYHbIX 0GbeKTax OKpyKatoLLel cpeabl: BoAe, OBOLLaX,
dpykTax, konbacHbIX U3nenuax u T.4.

Mukpockon yugpoeoli npeaHasHayYeH aAns nydeHust popMbl KpUCTanoB 1 HabnoaeHnsa 3a pOCTOM KpUCTaroB.

Annapam 0ns npoeedeHusi xuMu4yeckux peakyull (AIMXP) npegHasHayeH Ans noryyYeHns U 4eMOHCTPaLMM CBOMCTB TOKCUYHBLIX NapoB M ra3oB . ITu
BELLEeCTBa noryyarTcs B konbe-peakTtope, U Npu HarpeBaHum (Mnn 6e3 HarpeBaHusl) ra3oo6pasHble BeLLeCTBa NPOXOAAT YePE3 NOrMOTUTENbHbIE EMKOCTU
(Hacagkw) ¢ pacTBOpaMu peareHToB, BCTYNaloT C HAMU B peakumto. VI30bITOK rasa nornowaeTcs XUakumMmn u TBEpAbIMU peareHTaMm, a Takke
aKTMBMPOBAHHbLIM Yrném. AnnapaT Yalle BCero UCronb3ytoT AN NonyYeHns 1 AeMOHCTpaLUm CBOWCTB XIopa,

cepoBogopoaa. lMpu6bop Ans deMoHcMpayuu 3a8UCUMOCMU CKOPOCMU XUMUYECKUX peakyuli om pasfu4HbIX ¢hakmopoe VCNoNb3yT Npu N3y4yeHnum
TEMbI

«CKOpOCTb XMMUYECKOIN peakLmmn» 1 TennoBoro adypekta Xummnieckmx peakumii. NMpubop Aaét BO3MOXHOCTb SKCNepuMeHTarnbHO uccnenoBaTh BNUAHMUE Ha
CKOPOCTb XMMUYECKUX peakLmii crieayolmnx akTopoB: Npupoabl pearvpyoLlyx BELLeCTB, KOHLEHTPpaUUM pearvpyoLmx BeLLecTs, NnoLwaan rpaHunL bl
pasgena das B reTeporeHHbIX CUcTeMax (MOBEPXHOCTU COMPUKOCHOBEHMS MeXy pearnpyloLMmi BellecTBamn), TeMnepaTypbl, KaTanuaaTopa, MHrimbuTopa.

Munemka-do3amop — npucnocoGneHne, Ucnonb3yeMoe B nabopaTtopum Ans oTMepPUBaHUS onpeaenéHHoro o6 bEma XnakocTu. MuneTkn BbinyckaTcs
NepeMeHHOro 1 NocTosiHHOro o6bEma. B komnnekTsel 06opyaoBaHMsA AN MeOULIMHCKUX KIacCcoB BXOAAT yA06HbIe NUMETKN- 403aTOopbl OAHOKaHarbHbIe,
No3BOMAKLLINE HACTPOUTbL HEOOXOAUMbIN OGBEM OTOMPAEMON XUOKOCTU B TPEX PasNUYHbIX AnanasoHax.

BaHs1 kKoMb6uHUpOBaHHas NpeaHa3Ha4yeHa Ans HarpeBa CTEKNSAHHbLIX U hapdopoBbIX COCYAOB, Koraa TpebyeTcs co3aaTth BOKPYr HAarpeBaeMoro cocyaa
paBHOMEpPHOE TeMnepaTypHOe rnorne, n3bexaTb UCNoSb30BaHUS OTKPLITOrO MIaMeHn U packanéHHOW aneKkTpuyeckon cnnpanu. Kopnyc KomOGMHMpOBaHHOM
GaHu caenaH u3 antoMuHus. XKnakocTHasi YacTb KOMBGMHMpPOBaHHOM BGaHW 3akpblBaeTCs KOMbLaMy pasnmnyHoro anameTpa.

Mpu6op Ons nonyyeHus1 2a308 VCNob3yeTcs AN NoNyYeHns HeGorbLUMX KONMYECTB ra3oB: BOAOPOAA, kucrnopoaa (M3 nepokcuaa Bogopoaa),
yrrnekmcnoro rasa.

Paboyasa nporpamma no xvmunm anst 8—9 knaccos



C ucnonb3oBaHuem obopyaoBaHusa LieHTpa «To4yka pocTa»

Ha 6a3e ueHTpa «To4ka pocTta» obecneunmBaeTcs peanmsauus obpasoBaTenbHbIX NPOrpaMmmM eCTeCTBEHHO-Hay4YHOM U TEXHOMOrMYECKON HanpaBreHHOCTEN,
pa3paboTaHHbLIX B COOTBETCTBUM C TpeboBaHMAMM 3akoHoAATENbLCTBA B cdhepe 06pa3oBaHns 1 ¢ y4ETOM pekomeHaaumii PegepanbHoro oneparopa
y4yebHoro npegmeTa « Xumusi».

O6pasoBaTenbHas nporpaMmmMa No3BONSAET UHTETPMPOBATL peannayemble NOAXOAbI, CTPYKTYPY U COAepXaHMUe Npu opraHm3aumm odyyeHms xmmmum B 8—9
Knaccax, BbICTPOEHHOM Ha 6a3e fboro n3 4oCTYMHbIX y4eOHO-MeToamyeckmx komnnekcos (YMK).

VMcnonb3oBaHue ob6opyaoBaHus «Toyka pocTta» npu peanu3aumm gaHHon Ol no3BonseT co3gaTb YCrnoBus:

-ONS paclIMpeHns cogepKaHms LKONIbHOMO XMMNYECKOro 06pa3oBaHus;

-O5s NOBbILEHNS NO3HaBaTENbHOM aKTUBHOCTM 00y4aloLLMXCa B eCTECTBEHHOHAY4YHOW obnacTy;

TOUKA \'pocm . .
3 -ONs pasBUTMA NIMYHOCTU pebEHKa B nNpoLecce 00y4YeHNst XMMUK, ero CnocobHocTen, OPMUPOBAHNS U YOOBNETBOPEHMS COLMANbHO

3HaUYUMbIX MHTEPECOB U NoTpebHocTen;

-ANs paboTbl C 04aPEHHBIMU LLUKOMbHMKaMW, OpraHM3aummn Ux pa3BuTHs B pasnnyHbix o6nactsx obpasoBaTenbHON, TBOPYECKON AeSTENBHOCTY.

Hopmbl oueHOK 3a BCce BUAbI MPOBEPOYHbIX paboT

«5» — ypOBEHb BbINOMHEHNSA TpeboBaHWI 3HAYMTENBHO BhILLE YOOBNETBOPUTENBHOMO: OTCYTCTBME OLLMOOK, KaK MO TEKYLLEMY, TaK MU N0 NpeablayLiemy
y4yebHOMY MaTepuary; He 6bonee ogHoOro Hego4éTa.

«4» — ypoBEeHb BbINONMHEHUSI TPeBOBaHWI Bbille YAOBNETBOPUTENBHOMO: Hanmune 2—3 owmnbok nnn 4—6 HeJo4YETOB NO TekyleMy yuebHOMY MaTepwuany;
He 6onee 2 oWwmnboK Mnn 4 HeQO4YETOB MO NPONAEHHOMY MaTepuany; UCNonb30BaHNEe HepauNoHanbHbIX MPUEMOB peLLeHns y4eBHOoM 3agaun.

«3» — JOCTaTOYHbIA MUHUMASbHbIA YPOBEHb BbINOMHEHUS TpeboBaHWN, NpeabABsSeMbIX K KOHKPeTHON paboTe: He 6onee 4—6 owmnbok nnn 10 Hego4yéToB
no TekyLuemy yyebHomy maTtepuany; He 6onee 3—5 owmnbok nnn He Gonee 8 HeJoOYETOB NO NPONAEHHOMY y4eOHOMY MaTepuany.

«2» — YPOBEHb BbINOMHEHWSI TPeOOBaHMI HUXE YO0BNETBOPUTENBHOIO: Hanndmne donee 6 owmnbok nn 10 Hego4eToB MO TeKyLeMy matepuany; 6onee 5
owmbok unun 6onee 8 Hego4ETOB NO NPONAEHHOMY MaTepuany.

MNAHWPYEMbBIE PE3YJIbTATbI OCBOEHWA
YYEBHOIO NPEAMETA «XUMUSA» B OCHOBHOMU LUKOJE

M3y4yeHne XMMmMmn B OCHOBHOM LLIKOSE HanpaBneHo Ha JOCTMKE H1e 0byYatoUMNCS IMYHOCTHBIX, METANPEAMETHbIX U NPeaMET HblX pe3yribTaToB OCBOEHMUS
y4ebHoro npegmerTa .



JInyHOCTHBbIE pe3ynbTaThl

JINYHOCTHBIE pe3ynbTaTbl OCBOEHUS MPOrpaMmbl OCHOBHOIO 06LLiero obpasoBaHms AOCTUralOTCsA B Xo4e 00y4YeHUst XMMUK B e AMHCTBE Y4ebHoWm 1
BocnuTaTernbHoOM aestensHocTn OpraHnsaunm B COOTBETCTBUN C TPAAULMOHHBIMU POCCUMCKUMW COLIMOKYbTYPHBIMU U OYXOBHOHPABCTBEHHLIMM
LEHHOCTSIMM, MPUHATHIMK B 06LLECTBE NpaBuiamMmmn 1 HopMamu NOBEAEHUS, N CNOCOBCTBYIOT NpoLeccamM camono3HaHus, caMopasBUTKS 1 coumanmsaumm
obyvarowmxcs .

JNInYHOCTHBIE pe3ynbTaTbl OTpaXxatoT CPOPMMPOBAHHOCTb, B TOM YUCIE B YaCTu:
Mampuomu4ecko2o eocnumaHus

1. UEeHHOCTHOrO OTHOLLEHMS K OTEYECTBEHHOMY KYNbTYPHOMY, MICTOPUYECKOMY 1 Hay4YHOMY Hacreauto, NOHMMaHWUSA 3HaYEHUSI X MUYECKON Hayku B
XKM3HW COBPEeMEHHOro obLlecTBa, cnocobHOCTM BnafaeTb AOCTOBEPHOMN MHpopMaLmen 0 NnepeaoBblX AOCTMKEHUSIX U OTKPLITUSIX MUPOBOM U
OTEYECTBEHHOMN XMMWUM, 3aMHTEPECOBAHHO CTU B Hay4HbIX 3HAHUSIX 06 yCTponcTBe Mypa v 06LLecTBa;

I'pa)Kdchmeo eocrnumaHus

1. npeacTaBneHUst 0 coumanbHbIX HOpMax U NpaBuiax MEXITUYHOCTHBIX OTHOLLEHWI B KONSEKTUBE, FOTOBHOCTU K pasHOO6pa3HO COBMECTHOM
AESTENbHOCTY NPY BbINOMHEHWMN Y4eOHbIX, MO3HaBaTENbHbIX 3a4auy, BbIMOMHEHUWN XMMUYECKMX KCNIEPUMEHTOB, CO34aHUN Y4EBOHbBIX MPOEKTOB,
CTPeMIEHUs K B3aNMOMOHMMaHMIO 1 B3aMMOMOMOLLM B NpoLecce 3Tol y4ebHol AeaTenbHOCTM; TOTOBHOCTM OLeHMBaTb CBOE noBeaeHue U NOCTY KK
CBOWX TOBapULLEN C MO3ULUM HPABCTBEHHbLIX 1 MPABOBbLIX HOPM C Y4ETOM OCO3HaHMWS MOCNEACTBUIA NOCTYMKOB;

LjenHocmu Hay4YHO2O0 IMOo3HaHus

1. MMPOBO33PEHYECKMX MPEeACTaBEHNI O BELLECTBE U XMMUYECKOWN peakummn, COOTBETCTBYIOLLIMX COBPEMEHHOMY YPOBHIO PasBu TUSt HAYKA U
COCTaBMSAOLLMX OCHOBY AN MOHUMaHWS CYLLIHOCTU HAay4YHOW KapTWHbI Mupa; NpeacTaBneHnii 06 OCHOBHbLIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUpoabl,
B3aMMOCBS35IX YenoBeKa C NPUPOAHOW CPEAON, O POSIY XMMUM B NMO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

2. nosHaBaTeslbHbIX MOTMBOB, HaMpaBsiEHHbIX Ha NOJTydeHMe HOBbIX 3HAaHUIM MO XMMUK, HEOBXOOUMBIX AN 00bACHEHMS HabNAaeMbIX NPOLECCOB U
ABMNEHUN;

3. nosHaBaTesbHOW U MHPOPMAaLVOHHONM KyNbTYpbl, B TOM YMCIEe HAaBLIKOB CaMOCTOATENBbHOM paboTbl C y4eOHbIMY TEKCTaMM, CPaBOYHOM
nnTepaTypon, AOCTYMHLIMU TEXHUYECKMMU CPeACTBaMU HCPOPMALMOHHBLIX TEXHOMOIMNI;

4. uWHTepeca K 00y4eHUIO 1 NO3HAHUIO, MBO3HATENBHOCTH, FOTOBHOCTU U CMOCOBHOCTY K caMoo6pa3oBaHuio, UCCrEAoBaTENbCKON AeATENBHOCTY, K
0CO3HaHHOMY BbIGOPY HaNPaBEHHOCTM 1 YPOBHSI OOyYeHUs B AanbHenLem;

dopmuposaHusi Kynbmypbl 300pP08bsI

1. 0CO3HaHUA LLEHHOCTU XN3HW, OTBETCTBEHHOIO OTHOLLEHWSI K CBOEMY 340POBbLI0, YCTAHOBKU Ha 300POBLIN 00pas3 XU3Hu, OCO3HAHWSA NOCNeACTBUN U
HenpuATUS BPeaHbIX NPUBbIYEK (YNOTpebneHns ankoronsi, HAPKOTUKOB, KypeHust), HEOOXOAMMOCTM cobMnaeHUA npaBmn 6e3o0nacHOCTM Npu
0o6paLLeHnn C XUMUYECKUMU BELLIECTBAMU B ObITY U peanbHOW XU3HU;

Tpydoeozo socrumaHus



1. KOMMYHWKaATUBHOMN KOMMNETEHTHOCTM B OOLLIECTBEHHO NOSE3HONM, y4ebHoMCCneoBaTENBCKOW, TBOPHECKON U APYTNX BUAAX AeATENbHOCTU; MHTEpeca
K NPaKkTU4eCKoMy 13ydeHuto npodeccuin u Tpyaa pasnmMyHoro poga, B TOM YMCIe Ha OCHOBE NPUMEHEHUs NpeaMETHbIX 3HaHWIA Mo XMMUN,
0CO3HaHHOro Bblibopa MHAVBMAYANBHON TPaeKToOpUKN NPOAOIKEeHNS 00pa3oBaHNs C Y4ETOM NIMYHOCTHBLIX MHTEPECOB N CMOCOBHOCTM K XUMUN,
00LLECTBEHHbIX MHTEPECOB N NOTPEOHOCTEN;

SKosio2uvecko20 socnumaHusi

1. 3KOnornyecku LienecoobpasHoro OTHOLLEHMS K NPUPOAE Kak UCTOYHUKY XN3HM Ha 3emrie, OCHOBE €€ CyLLeCTBOBaHMS, MOHUMaHNST LEHHOCTU
340poBoro n 6esonacHoro obpasa *XM3HW, OTBETCTBEHHOIO OTHOLLEHMS K COOCTBEHHOMY OM3NYECKOMY N MCUXUYECKOMY 300POBbI0, OCO3HAHWS
LeHHOCTM cobntofeHusa npasmn 6e3onacHoOro NoBeAeHMs Npy paboTte ¢ BellecTBamMu, a Takke B CUTyauUsaX, yrpoXaroLwmx 300pOBbI0 U KU3HU
nopen;

2. CnocoGHOCTU NPUMEHSTb 3HAHWS, NoMy4Yaemble NPY U3y4eHU XUMUK, ANS peLleHnst 3aaady, CBA3aHHbIX C OKpYXKatoLLen NPUpPoaHO cpeaon,
NOBbILLEHWNS1 YPOBHS 3KONOMMYECKON KyNbTypbl,0CO3HAHUS rNoGaribHOro xapakrepa 3Konormyeckux npobnem v nyTen ux peLleHunsi NocpeacTBOM
MEeTOO0B XUMUU;

3. 9KONOrM4yeckoro MblLfeHuns, YMEHUA pyKkoBOoACTBOBaTbCA UM B no3HaBaTeNbHON, KOMMyHI/IKaTI/IBHOIZ 1 coumnanbHom npakTuke.

MeTanpegmeTHble pesynbTaThl

B coctaBe meTanpeaMeTHbIX pe3yrnbTaToB BblAENAT 3Ha4YMMble A51s OpMUMPOBaHUSA MUPOBO33PEHUS OBLLIEHAaYYHbIE NOHATUS (3aKOH, TEOPUS, NPUHLMN,
rmnoTesa, akT, CMCTeMa, NPOLIECC, IKCMEPUMEHT 1 Ap.), KOTOPbIE NCMOMb3YIOTCA B €CTECTBEHHOHAYYHbIX YH4EOHbIX NMpeaMeTax U NO3BONSAT Ha OCHOBE
3HaHWI U3 3TUX NPeaMEeTOB (hOpMUpPOBATL NpeacTaBrieHne O LENOCTHOM Hay4YHOW KapTUHE MMUpa, U YHUBepCcaribHble y4eOHble AeACTBUS (MO3HaBaTEeNbHbIE,
KOMMYHUKaTUBHbIE, PEryNATUBHbIE), KOTOPbIE 0becneynBaoT opMMpPOBaHME FOTOBHOCTM K CAMOCTOSITENIBHOMY MM@HUPOBAHMIO U OCYLLECTBINEHMIO Y4eOHOM
OEeATenbHOCTH.

MeTanpeameTHble pe3ynbTaTbl OCBOEHWSI 06pa3oBaTeNbHOM NPOrpaMMbl MO XMMUM OTpaXatkoT OBradeHVe YHUBepcarnbHbIMU NO3HaBaTe IbHbIMU
AEeNCTBUAMMW, B TOM YMCTIE:

ba3oebiMu slo2u4yecKkumMu delicmeusimMu

1. yMeHnem ncnonb3oBaTtb I'IpI/IéMbI TOrn4eckoro MbiluneHna npm ocBoeHnmn 3HaHWNA: packpbiBaTb CMbICIT XUMNYECKNX NOHATUN (BbI,El,eJ'IFITb nx
XapaKkTepHble Npu3Hakuy, yCtaHaBJIiMBaTb B3aNMOCBA3b C APYrmMin I'IOHFITVIFlMI/I), NCNoNb30BaThb MOHATUSA ANt 0O bSACHEHUS OTAENbHbIX C*)aKTOB n
SABMNEHUN; Bbl6l/|paTb OCHOBaHuA U Kputepun and KJ'IaCCM(*)I/IKaLI,I/IVI XNMNYECKMX BeLEeCTB N XMMNYECKNX peaKLl,VII;I; yCTaHaBmBaTb NPUYNHHO-
cneacTBeHHbIe CBA3N MexXay obbekTamu N3y4eHund; CTponTb JNTOrM4eckne paccyxaeHus (I/IH,D,yKTI/IBHbIe, OenyKTuBHble, No aHanormm); aenaTtb
BbIBOObl N 3aKJTHOMEHUA;

2. YMEHNeM NpuMeHATb B npouecce No3HaHnA CMMBOJIMYECKMe (3HaKOBbIe) mMmoaenun, ncnorb3yemMbie B XUMUN, npeo6pa30|3b|BaTb LLINPOKO
npuMmeHdaemble B XM MoernbHble npeacTtaBleHna — XUMUYECKNIA 3HAK (CI/IMBOJ'I 3ne|v|eHTa), XnMmmnyeckas q)opmyna N ypaBHEeHUe XUMUYECKON
peakunn — npu peeHnmn y‘-le6H0-I'IO3HaBaTeJ'IbeIX 3aayd; C y‘-léTOM 3TUX MOAeEJIbHbIX I'Ipeﬂ,CTaBJ'IeHVIﬁ BbIABNATb N XapaKrepun3oBaTb
CylwleCTBEHHbIe NPU3HaKN N3y4aeMblixX 00BEKTOB — XMMUYECKUX BeLecTB U XMMNYEeCKNX peaKLLMVI;



ba3oebiMu uccriedosamesnibcKUMu deticmsusimu

1. ymeHueM ucnorb3oBaTb NOCTaBMEHHbIE BOMNPOCHI B KAYeCTBe MHCTPYMEHTAa NO3HaHW4, a TakkKe B Ka4yeCTBe OCHOBbI A4 (pOpMVIpOBaHVIFI rmnoTe3bl
no npoBepke nNpaBUITIbHOCTU BbICKa3blBa€MbIX Cy)K,D,eHI/Il7l;

2. np|/|o6peTeH|/|e OonblTa No NnaHMpoBaHUIO, opraHn3auun n nposegeHnto y4eHN4eCknx aKCnepmMmeHToB: yMeHune HabnoaaTh 3a X0 AOM npouecca,

CaMOCTOATENbHO MPOrHO3NMPOBAaThL ero pesynbtart, GopMynMpoBaTb 0600LLEHMA U BbIBOAbI MO pe3ynbTaTtam NpoBeAEHHOMO OnbiTa, UCCNeLoBaHNS,
COCTaBNATb OTYET O NpoaenaHHon paboTe;

Pa6omoli c uHgpopmayuel

1. ymeHveM BblOMpaTb, aHANM3MPOBaTb U MHTEPNPETUPOBATL MH (DOPMaLMIO PasnnyHbIX BUAOB U hOpM NPeACcTaBreHUs!, NOMyvyaemMyto U3 pasHbixX
WCTOYHMKOB (Hay4HOMOMynsipHas nuTepaTtypa XMMUYECKOro CoAepKaHusi, cripaBoYHble nocobus, pecypcbl MHTEpHeTaA);

2. YMEHWeM NPUMEHSTb pasfnnyHble METOAbI MU 3aMpOChl MPW MO UCKe N 0TGOPE MHGOPMALIMKN U COOTBETCTBYIOLLMX AaHHbIX, HEOGXOAUMBIX ANs
BbINOHEHWS1 Y4EOHbIX M MO3HABaTeNbHbIX 3a4ay OnpeaAenéHHoro Tmna; NnpuobpeTeHne onbiTa B 0651acTh UCNonb3oBaHUst MHPOPMALIMOHHO-
KOMMYHMKaTUBHbIX TEXHOMNOIIA, OBNaZeHne KynbTypo aKTUBHOIO MCMOMb30BaHUsI Pas3fiMyHbIX NMOMCKOBbLIX CUCTEM;

3. yMeHueM MCcrnosib30BaTh U aHanM3npoBaThb B NpoLecce y4ebHol 1 nccneaoBaTefibCkon AesATENBHOCTU MHGOPMALIMIO O BIIMSIHUM MPOMBbILLIIEHHOCTH,
CEeNbCKOro X03aNCTBa U TPaHCNopTa Ha COCTOsIHME OKpYXKatoLLen NPUPOSHOW Cpeabl;

YHueepcaanblMU KOMMYHUKamueHbIMU delicmeusimu

1. yMeHneM 3aaBaTb BOMNPOCHI (B xone avanora u/vnm ,EI,MCKYCCI/IM) no cywecTBy o6cy>|<p,aeM0171 TEMbl, (*)OpMyJ'II/IDOBaTb CBOU npeanoxeHua
OTHOCUTESIbHO BbINOJIHEHUA Hpeﬂ,ﬂO)KeHHOVI 3ajauun;

2. np|/|06peTeH|/|e onbiTa npe3eHTaunn pe3yrnbTaToB BbIMOJIHEHUA XUMNYECKOro aKCnepnmMmeHTa (na6opaTopHoro onbITa, na6opaTopH0171 pa60Tb| no
nccrnegoBaHuo CBOMCTB BELLECTB, yqe6Horo npoeKTa);

3. 3anHTepecoBaHHOCTb B COBMECTHOWN CO CBEPCTHUKaMM NO3HaBaTENbHOM U nccrneaoBaTenbCKon AeATENbHOCTM MPU peLleHn BO3HUKAKOLLMX
npobnem Ha ocHOBe y4YéTa OBLUMX MHTEPECOB U COrnacoBaHUs No3nuni (06CyxaeHns, 0bMeH MHEHUSIMUW, «MO3rOBbIE LUTYPMbI» 1 Ap.);

YHueepcanbHbIMU peaynssmueHbIMuU delicmeusiMu

1. YMEHNEM CaMOCTOATENIbHO onpeaenAdaTb uenn aeaTenibHOCTU, NNaHnpoBaTh, OCYLWECTBIIATb, KOHTPONIMPOBATb U NMpuU HeO6XOp,VIMOCTVI
KOPPEKTNpOoBaTb CBOK OEATEJNIbHOCTD, BbI6VIpaTb Hanbonee SCbeeKTVIBHbIe cnocoObl peweHunaA y‘-leGHbIX M NOo3HaBaTellbHbIX 3a4a4, KOPppPpeKTnpoBaTb

NPeAnoXeHHbIA anropuT™m AeACTBUN NPU BbINOMIHEHUWN 3a4aHMI C YYETOM NMOSyYEeHMS HOBbIX 3HaHUN 06 M3ydaeMbix 0O bEKTaX — BELLECTBAX U
peakumsax;

2. YMEHMEM MNCMNOJIb30BaTb U aHAalMM3NpoBaTb KOHTEKCTbI, Npealiaraembie B YCITOBUA 3a0aHun.

MNpeamMeTHble pesynbTaTbl



B cocTtaBe npeameTHLIX pe3ynbTaToB N0 OCBOEHMNIO 0083aTENbHOr0 COAEPXKaHNs!, YCTAHOBIIEHHOTO AaHHOWM MPUMEPHOI paboyel NMporpamMmmon, BbIOENSAIOT:
OCBOEHHbIE 00Y4aLNMNCA HAyYHblEe 3HaHUS, YMEHMS U cnocobbl 4eNCTBUIA, cneumndmnyeckne anst NpeameT Hol obnactn « Xmmusy, Buabl eTENbHOCTM MO
NOSTyYEHNIO HOBOIO 3HAHUS, €ro MHTepnpeTauumn, NPeodpaszoBaHUIO U MPUMEHEHWNIO B Pa3fNYHbIX YY4EOHbBIX N HOBbIX CUTyaLUsX.

MpeamMeTHble pe3yrnbTaTbl NPEACTABIEHbI MO rogam 00y4eHust U oTpaxatT CDOPMUPOBAHHOCTb Yy 00YYaIOLLMXCA CNEeAYHLWNX YMEHNIA:

8 KITACC

1.

packpbi8amps CMbICIT OCHOBHbIX XMMUYECKMX NMOHATUA; aTOM, MOJIEKyNa, XMMUYECKUIA 3NTIEMEHT, NPOCTOE BELLECTBO, CIIOXXHOE BELLECTBO, CMECD,
BarleHTHOCTb, OTHOCUTENbHAsA aTOMHas 1 MOJEKysipHasi Macca, KONMYeCTBO BELLLECTBA, MOJb, MOMsipHasi Macca, MaccoBasi 4O XMMUYECKOro
3aneMeHTa, MonsApHbIA 00BEM, OKCUA, KUCIOoTa, OCHOBaHWE, COfb, SNEKTPOOTPUMLATENBHOCTb, CTENEHb OKUCIEHUS, XMMNYECKas peaKuus, TENNOBON
adphekT peakumn, Knaccugukaumnsa peakumim, Xmmmyeckasi CBsisb, pacTBOp, MaccoBas OIS BELLECTBa B pacTBOpE;

unIrCmMpuUpo8ams B3aMMOCBSi3b OCHOBHbBIX XUMUYECKUX MOHATUM (CM . M. 1) M NPUMEHSITb 3TW MOHATUSA NPY ONUCAHUM BELLECTB U UX NpEBPAaLLEHUI;
UCnobL308ams XUMUYECKYIO CUMBOIUKY A1 COCTaBMEHNS (hOPMYI BELLECTB U YPaBHEHWUI XMMUYECKUX peakLnii;

onpedesisimb BaneHTHOCTb aTOMOB 3f1IEMEHTOB B BUHAPHbLIX COEANHEHUSAX; CTEMEHb OKUCTIEHNSI SNEMEHTOB B BUHAPHbLIX COEAUHEHUSX;
NPUHAAIEXXHOCTb BELLECTB K OnpeaenéHHOMY Krnaccy CoeauHeHnn no oopMynam; BUA4 XMMMYECKON CBSA3M (KOBaneHTHas 1 MOHHas!) B
HeopraHU4ecKMx CoeaNHEHNSX;

packpbigame cMbici1 nepunognyeckoro 3akoHa [1. 1. MeHaeneeBa: 4eMOHCTPUPOBAaTL NOHUMaHWE NEPUOANYECKO 3aBUCMMOCTN CBONCTB
XUMUYECKNX SNTIEMEHTOB OT X MOMOXEHUS B MEPMOONYECKON CUCTEME; 3aKOHOB COXPaHEHMUS MacChl BELLLECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJEKYNSAPHOro y4eHus, 3akoHa ABOragpo; onuckieams U Xxapakmepu3zosame TabnnyHyo hopMy Nepnoamnyeckort CUCTEMbl XMUMUYECKUX
3MEeMEHTORB: pasnuyaTtb NOHATUS «rNaBHas nogrpynna (Arpynna)» u «noboyHas nogrpynna (brpynna)», manble 1 6onbLume

nepvonbl; COomHocums 0603Ha4YeHMs1, KOTOpble UMeloTCs B Tabnuue «lMNeprnoamnyeckas cuctema xmmmyeckmx anemeHToB [. V. MeHaeneesa» ¢
YMCITOBLIMM XapaKTEPUCTUKaMM CTPOEHNST aTOMOB XMMUYECKMX 3NIEMEHTOB (COCTaB U 3apsig S4pa, obLLee YMCNo 3NIEKTPOHOB U pacnpeaeneHne nx
MO 3NEKTPOHHBLIM CMOSIM);

Kraccughuyuposame XUMNUYECKMNE 3IEMEHTbI; HEOPraHMYeCcKne BELLLECTBA; XMMUYECcKUe peakumm (No Y1cny 1 CocTaBy yHacTBYIOLMX B peakLmn
BELLEeCTB, N0 TennoBoMy apdekTy);

Xapakmepu3osealmb (OI'IUCbleamb) obLLMe XxMmmnyeckme CBOMCTBA BELLECTB pa3finyHbIX Krnaccos, noarBep>Kaad onncaHne npuMe pamum
MOJEeKYINAPHbIX ypaBHeHI/II7I COOTBETCTBYHOLLNX XUMNYECKNX peaKLu/u7|;

r1pocHo3uposamsb CBOWCTBA BELLECTB B 3aBUCMMOCTU OT UX KA4eCTBEHHOIO COCTaBa; BO3MOXHOCTU npoTeKaHnA XMMN4YeCKuX rnpe BpaLU,eHMIZ B
Pa3fmiMyHbIX YCNOBUAX;

8bI4UCI1AMb OTHOCUTESIbHYHO MOJTEKYJTAPHYIO U MONAPHYH MaccChl BELWECTB; MaCCOBYIO A4OJ1H0 XMMNYECKOro arieMmeHTa rno q)opmyne coegnHeHNnA,
MacCOBYO OOJ1H0 BeLllecTBa B paCTBope; NpoBo ANTb paC‘-IéTbI Nno ypaBHEHUIO XUMUNYECKON peakunun;



10.

11.

MPUMEHSIMb OCHOBHbIE onepaLun MbICIIMTENBHON AeATEeNbHOCTU — aHanus3 U CUHTE3, cpaBHeHWe, 0006LLIeHNe, cucTeMaTU3aLUuio, Knaccudukaumio,
BbISIBNEHME NPUYMHHOCIEACTBEHHbIX CBSI3EN — ANsi U3y4YeHUs CBOWCTB BELLECTB Y XMMUYECKUX peakUMii; eCTeCTBEHHOHaYYHble MEeTOAbl NMO3HaHKS
— HabnogeHve, U3aMepeHne, MoaenNMpPoBaHNe, SKCNEPUMEHT (pearnbHbIN U MbICTIEHHbIN);

credogame NpaBunaM norb3oBaHUS XMMUYECKON Nocyaon 1 nabopaTopHbiM 0GopyaoBaHMEM, a Takke NpaBuiaM obpalleHns ¢ BELeCTBaMU B
COOTBETCTBUM C UHCTPYKLIUSIMU MO BbIMNONTHEHWIO NabopaTOPHbIX XMMMUYECKUX OMbITOB MO MOMy4YeHuto 1 COGUpaHunio razaoobpasHbiX BELLECTB
(Bopopona v kucrnopoaa), NPUroTOBIEHMIO PacTBOPOB C ONpeAenéHHO MaccoBOW onei pacTBOPEHHOIO BELLEeCcTBa; NNaHMpoBaTh 1 NPOBOAUTL
XMMUYECKNE IKCMEPUMEHTBI MO pacrno3HaBaHMIO PACTBOPOB LLENOYEN U KUCIIOT C MOMOLLbIO MHAMKATOPOB (NakMmyc, heHongTanevH, MeTUrnopaHx u

Ap.).

9 KITACC

1.

packpbi8amb CMbICIT OCHOBHbIX XMMUYECKUX MOHATUN: XMMUYECKUIA SIEMEHT, aTOM, MOSIeKyna, UOH, KaTWUOH, aHUOH, NPOCTOE BELLECTBO, CITOXHOE
BELLEeCTBO, BaNeHTHOCTb, A1IEKTPOOTPULATENbHOCTb, CTENEHb OKUCIIEHNS, XMMUYECKas peakLmsi, XuMnyeckasa CBsa3b, TEMNOBOW aPeKT peakumn,
MOJ1b, MONSIPHLIN O6BEM, PacTBOP; SMEKTPOSUTLI, HEANEKTPOSUTbLI, 3MNEKTPONUTUYECKast AMccoumaumsi, peakumnm MoHHoro obmeHa, obpatnmble n
HeobpaTumble peakumm, OKUCIIUTENbHOBOCCTAHOBUTENbHLIE PeakLMn, OKUCIIUTENb, BOCCTAHOBUTESb, OKUCIIEHNE 1 BOCCTAHOBIIEHNE, annoTponus,
aMdOTEPHOCTb, XMMUYECKasi CBA3b (KOBaNeHTHas, MOHHadA, MeTannmyeckas), Kpuctannmyeckasi peliéTka, Kopposus MeTansos, CniaBbl; CKOPOCTb
XUMUYECKOWN peakumm, npeaensHo aonyctumas KoH LeHTpaumsa (MOK);

UnTIOCmMpuUpPOo8ams B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN (CM. M.1) M MPUMEHSATb 3TV MOHSATUS NPY ONUCaAHUM BELLECTB U UX NPEBPaLLEHWI;
UCnoIb308ams XUMUYECKYIO CUMBOJUKY A1 COCTaBIEHNST (DOPMYIT BELLECTB Y YPaBHEHWUIA XMMUYECKUX peakLinii;

onpedesisimb BaneHTHOCTb U CTEMNEHb OKUCIEHUS XUMUYECKUX 3TIEMEHTOB B COEANHEHUSIX Pa3NINYHOIO COCTaBa; NPUHAANEXHOCTb BELLECTB K
onpeaenéHHoMy Kraccy cCoefiMHeHui no dhopMyram; BUa XMMMUYECKON CBS3U (koBaneHTHas, MOHHas, MeTanmmyeckasl) B HeopraHM4eckmx
COeaMHEHUAX; 3apsi MoHA MO XUMUYECKON (DOpPMYre; XapakTep Cpeabl B BOAHbIX pacTBOPax HEOPraHUYeCKNX COeaNHEHWI, TUM KPUCTanIM4ecKoi
PELLETKN KOHKPETHOTO BELLECTBA;

packpbigamb CMbIC/T nepuognydeckoro 3akoHa [1. 1. MeHgeneeBa 1 4eMOHCTPUpPOBaThL €ro

NMOHMMaHWe: Oruckbieame U Xapakmepu3o8ame TabnunyHyo (hopMy Neprnoanyeckor CUCTEMbI XUMUYECKMX ITIEMEHTOB: PasnnyaTth NOHATUSA «rnaBHas
nogrpynna (Arpynna)» un «noboyHas nogrpynna (bpynna)», manbie n 6onbLune nepuoapbl; COOMHOCUMb 0603HAYEHNS, KOTOPbIE UMEIOTCS B
nepuoanyeckon Tabnuue, ¢ YNCNOBLIMU XapakTePUCTUKAMWN CTPOEHNSA aTOMOB XMMUYECKUX SNIeMEHTOB (COCTaB 1 3apsd agpa, obliee uncno
3MNEeKTPOHOB W pacnpefeneHne nx No 3NEKTPOHHBLIM CNosiM); 06BbACHAMB obLLMe 3aKOHOMEPHOCTU B U3MEHEHWNW CBOWCTB SM1EMEHTOB U X
coeavHeHW B Npeaernax mManblX NepuoaoB M rMaBHbIX NOArpynn ¢ y4ETOM CTPOEHUS X aTOMOB;

KﬂaCCUd)UL{UpOSme XUMU4eckKkmne anemMeHTbl; HeopraHn4eckme selecrtsa; XuMn4eckmne peakumn (I'IO YyCny n CoCTaBy y4acCTBYHOLNX B peakunin
BellecTB, No TenyioBomy SCb(beKTy, Mo U3MEHEHUIO CTENEHEN OKUCIIEHUST XMMUYECKNX 3ﬂeMeHTOB);

Xapakmepu3aosealmb (OI'IUCbleamb) obLLMe XxMmmyeckme CBOMCTBA BELLECTB pa3fiMyHbIX Knaccos, noAarBepxKaad onncaHne npnMe pamum
MONEKYNAPHbIX N NOHHbIX ypaBHeHVIﬂ COOTBETCTBYIOLLUNX XUMNYHECKUNX peaKuMﬁ;



8. cocmaensime ypaBHEHUS 3NEKTPONIMTUYECKOM ANCCOoUMaLNN KACNOT, LWeMoYven U Conemn; NofHble N COKpaLLEHHbIe YpaBHEHUS peakumMin MIOHHOIo
00MeHa; ypaBHEHUsT peaKkLmii, NOATBEPXKOAOLMNX CYLLECTBOBAHNE rEHETUYECKON CBSA3M MEXAY BELLeCTBaMU pasfmMyHbIX KITaccoB;

9. packpsbigampb CYUHOCTb OKUCITUTENTIbHOBOCCTAHOBUTESIbHbIX peaKLu/u7| nocpencTtBoM COCTaBJ1IEHUA SJTEKTPOHHOIO B6anaHca aTux peaKLu/u7|;

10. npozaHo3uposams CBOWCTBA BELLECTB B 3aBUCUMOCTU OT UX CTPOEHWNS; BO3MOXHOCTM NPOTEKAHUA XUMUYECKUX NPeBpaLLeHNiA B pas3nuyHbIX
YCMNOBUSIX;

11. ebiyUCISIMb OTHOCUTENBHYO MOMEKYNAPHYIO M MOMSIPHYIO MacChl BELLECTB; MaCcCOBYHO [0S0 XMMUYECKOro arieMeHTa no hop Myrne CoeanHEHUS;
MacCOBYI0 [OMM0 BELLECTBA B pacTBOpe; NPOBOANTb PacyEThI MO YpaBHEHUIO XUMUYECKON peakLuu;

12. cnedosams NpaBunam Nosib30BaHUA XMMUYECKOI NMocyAon 1 nabopaTopHbiM 060pyaOBaHMEM, a Takke NpaBuiam obpalleHuns C BeLLeCTBaMn B
COOTBETCTBUM C MHCTPYKLMSIMM MO BbINOSHEHUIO NTABOPaTOPHbLIX XMMUYECKMX OMbITOB MO NOSy4eHUto U cobnpaHmio razoobpasHbix BELLECTB
(ammumaka un yrnekucroro rasa);

13. nposodumb peakumm, NoATBEPXKAAOLME Ka4EeCTBEHHBIN CO CTaB pasnUYHbIX BELECTB: pacrno3HaBaTh OMbITHbIM MNyTEM Xropua 6pomua, noaua,
kapboHaT, choccaT, cunukat, cynbdaT, IMAPOKCUANOHBI, KATUOHBI AMMOHUS Y MOHbI U3YYEHHbIX MeTarnoB, MPUCYTCTBYHOLLME B BOAHbLIX pacTBOpax
HeopraHMYeckux BELLECTB;

14. npumeHsimb OCHOBHbIE OnepaLmm MbICIIUTENBHON AEATENBHOCTU — aHanu3 U CUHTE3, CpaBHeHne, 0006LLeHMe, cucTeMaTU3aLMIO, BbIABNEHNE
NPUYNHHOCNEACTBEHHbIX CBA3E — AN N3yYeHUsi CBOWCTB BELLECTB Y XUMUYECKNX peaKkunii; eCTeCTBEHHOHAYYHble MeTOAbl NO3HAHUS —
HabntogeHve, namepeHne, MoaennMpoBaHne, SKCNePUMEHT (pearnbHbI U MbICIIEHHbIR).

COOEPXAHWE YYEBHOIO NMPEOMETA «XUMUA» MO TOOAM N3YHEHWA 8 KITACC
MepBoHayanbHble XUMUYECKNE MOHATUSA

MpegmeT xumunn. Ponb Xxummm B Xun3HKU YernoBeka. Tena n Bewectsa. Puanyeckmne cBOMNCTBA BELLECTB. ArperatHoe CoCTosiHue BellecTB. [oHATME O
MeToaax No3HaHusi B XMMUN. XMMUsi B CUCTEME Hayk . YncTble BewecTBa 1 cMecn . CnocoObl pasaeneHust cmecen .

ATOoMbI 1 MOJIEeKyIbl. Xumundeckne anemeHTbl. CUMBONbI XUMUYECKUX SNTIEMEHTOB. npOCTbIe N CNoXHble BelleCTBa. ATOMHOMOJ‘IeKyJ'IFIpHOG y4yeHune.

Xnmundeckas oopmyna. BaneHTHOCTb aTOMOB XMMMYECKNX 3fieMEHTOB. 3aKOH NOCTOSIHCTBa cocTaBa BelecTB. OTHocuTenbHas aToMHas macca.
OTHocuTenbHasa MonekynsipHast Macca. MaccoBasi 4ONst XMMUYECKOro afieMeHTa B COeAMHEHUMN.

dusnyeckme n XMMUYEckne ABNeHus. XuMmudyeckasi peakumust 1 eé npuaHaku. 3akoH CoXpaHeHMsl Macchl BeLLLEeCTB. Xummudeckue ypasHeHus. Knaccudukaums
XMMUYECKUX peakLmit (CoeauHEHNs, pasrnoXeHusl, 3aMeLLeHns).

XUMMYECKMIA SKCMEPUMEHT: 3HAKOMCTBO C XMMMYECKON NOCYaoMn, C npasunamm paboTsl B nabopatopun n npuémamm obpalleHms ¢ nabopaTtopHbIM
obopynoBaHueM; n3ydeHume 1 onmcaHne uandecknx CBOMCTB 06pasLIOB HEOPraHMYeCKMX BelLecTB; HabnaeHve gusmndeckmx (NnaeneHne Bocka, TasHue
nbaa, pacTupaHme caxapa B CTYMNKe, KUNeHne 1 KoHAeHCaunsi BOAbl) U XMMUYECKUX (TOPEHME CBEYM, MpoKanmBaHne MeaHoM NpOBOSIOKM, B3aMMOLENCTBUE
Mera C KUCINOTOWN) SAIBNEeHNIA, HabnioaeHne 1 onMcaHne NpM3HaKkoB MPOTEKAHNST XMMUYECKUX peakunii (pasnoxeHne caxapa, B3aMMOAENCTBUE CEPHOMN
KMcnoTbl ¢ xnopuaom 6apus, pasnoxerue rmapokevaa meam (Il) npu HarpeBaHun, B3aMMoaencTBume xenesa ¢ pactsopom conu megu(ll)); naydexHve



cnocoboB pasfeneHuns cmecen (C NOMOLLbI0 MarHuTa, unbTpoBaHue, BbiNapuBaHue, AMCTUMNNAUMS, XpOMaTo rpadust), NPOBEAEHNE OYUCTKMN NOBAPEHHOM
conu; HabntoaeHve 1 onucaHne pesynbTaToB NPOBEAEHMS ONbITa, UINIOCTPUPYIOLLErO 3aKOH COXPaHEHUsI MaccChl; Co3a4aHne moaenen Monekyn
(wapocTepKHEBBIX) .

BaxHeWLwne npeacTraBUTeNI HeopraHN4YeCcKUX BeLLecTB

Bo3gyx — cmechb rasoB. CocTaB Bo3ayxa. Knucrnopog — anemeHT U NpocToe BelecTBo. HaxoxaeHne kncnopoaa B npupoae, hmsndeckne n XmMmmnyeckmne
cBoicTBa (peakuunn roperus). Okenasbl. MNMpumeHeHne knucnopoga. Cnocobbl NonyvyeHus kucnopoga B nabopaTopmm u NPOMbILLIIEHHOCTU. KpyroBopoT
kucrnopoga B npupoge. O30H — anfoTponHas Moaudukaums Kucrnopoaa.

TennoBon adhdPEKT XMMUYECKOW peakLmm, TEPMOXMMUYECKME YPaBHEHUS, K30 U SHAOTEPMUYECKME peakunn. TONNMBO: yronb U MeTaH. 3arpssHeHne
BO34yXa, ycureHue napHUKoBoro adpdekTa, paspyLLueHne 030HOBOTO Cros .

Bopopoa — anemeHT 1 NnpocToe BeLlecTBO. HaxoxaeHne Bogopoaa B npupode, hmsmnyeckme n XMMnieckme CBOMCTBa, NPUMEHEHNE, CnocoObl NOy4YeHus.
CocTaB KUCnoT U cornen .

KonuuyecTtBo BellecTtea. Monb. MonsipHas Mmacca. 3akoH Asoragpo. MonspHbin 06bEM ra3oB. Pac4éTbl MO XMMUYECKUM YpaBHEHMSM.

dusmyeckune ceonctea Boabl. Boga kak pactBoputenb. PactBopbl. HacbllweHHbIe U HEHACbILWEHHbIE pacTBOpbl. Pacmeopumocmb eeuwjecms 8
e80de.' MaccoBasi oonsa BelecTBa B pacTBope. XMMuUyeckme cBoncTea Boabl. CocTaB OCHOBaHWUA. Ponb pacTBOpPOB B NPUPOAE M B XXMU3HU YENOBeKa.
KpyroBopoT BoAbl B npupofe. 3arpasHeHne npupoaHbix Bod. OxpaHa u o4mcTka npupoaHbIX BoA.

Knaccndukaumsa HeopraHnyecknx coegnHeHuin. Okenabl. Knaccndukaums okenaos: coneobpasyowme (OCHOBHbIE, KUCIOTHbIE, aMdOTEPHbIE) U
HeconeobpasyloLme. HomeHknaTypa okCMaoB (MexayHapoaHasa 1 TpusmarnbHas). Pruanyeckme n Xummieckue CBOMCTBa OKCMAoB. [onydeHue.

OcHoBaHus. Knaccudukauma oCHOBaHWI: LWENOYN N HEPACTBOPMMbIE OCHOBaHMS. HoOMeHknaTypa ocHoBaHWUM (MeXayHapoaHasa n TpuBMarnbHas).
duanyeckne n xXmmMmmnyeckne CBONCTBa OCHoBaHMN. NonyyeHne ocHoOBaHUN.

Kucnotbl. Knaccndmkaums kncrnot. HomeHknatypa KMcnoT (MexayHapodHas u TpusmnanbHas). Puandeckme n xmmmudeckne cBOMCTBa kucnot. Psg
akTuBHocTn metannos H. H. bekeToBa. [lonyyeHue KUCOT.

Conun. HomeHknatypa conen (MexayHapoaHas v TpumanbHas). Pusnyeckne n xmMmyeckne ceonctea conein. Cnocodbl Mony4eHnst cConen.
eHeTU4Yeckas CBA3b MEXAY KraccaMyn HEOPraHMYECKUX COEANHEHN.

XUMUYECKMIA SKCMIEPUMEHT: KaYEeCTBEHHOE onpeaeneHne cogepXXaHus KUCnopoaa B BO3ayxe; nonydeHme, cobupaHme, pacnosHaBaHue 1 n3ydeHune CBONCTB
Kucnopoaa; HabnogeHne B3aMMoOAenCTBUS BELLIECTB C KUCNOPOAOM M YCIOBUS BOSHUKHOBEHUS U NPEKpaLLEHUsA ropeHnst (moxapa); 03HaKoMmIieHne ¢
obpasuamu OKCMAOB M ONUCaHWE UX CBONCTB; NoSydeHne, cobupaHme, pacno3HaBaHue 1 U3ydeHne CBOMCTB BoAOPOAa (ropeHue); B3aumogencrane
Bogopoaa c okcuagom meau(ll) (Bo3amoxHO ucnonb3oBaHMe BugeomMmatepuanos); HabngeHne obpasuoB BeLECTB KONMYecTBOM 1 MOnb; nccrnegoBaHne
0CODOEHHOCTEN pacTBOPEHUS BELLIECTB C pa3fiM4yHOM pacTBOPMMOCTLIO; MPUTOTOBIIEHNE PAcTBOPOB C onpeaenéHHON MacCOoBOW A0rel pacTBOPEHHOMO
BELLECTBA; B3aMMOAENCTBME BOAbI C MeTannaMmm (HaTpmem u Kkanbumem) (BO3MOXHO MCMOMNb30BaHNE BUAEOMATEPUANOB); onpeaeneHne pacTBOPOB KUCOT
W LLIenoYer ¢ NOMOLLbIO MHOMKATOPOB; UccrnegoBaHe 0b6pasLOoB HEOPraHMYECKMX BELLLECTB pa3 JIMYHbLIX KIaccoB; HabnoaeHne n3aMeHeHUs! OKpacku
WHOWKATOPOB B pacTBOpaXx KUCIOT U LWeroYven; nayvyeHne B3anmoaencteuns okcu ga meau(ll) c pactBopom cepHow KUCIOTbI, KUCIIOT C MeTannamu, peakumi



HenTpanuaauuu; nonyyeHne HepacTBOPMMbIX OCHOBaHWI, BbITECHEHWE OOHOMO MeTanna Apyrmm u3 pactsopa Cofuv; peLleHne aKcnepumMeHTanbHbIX 3agad
no Teme «BaxHenLwume Knaccbl HEOPraHUYECKNX COEOUHEHNNY.

I'Iepuo.qmqecmﬁ 3aKOH U nepunoaunyeckKkasa cuctema XuMmn4yeCKux anieMeHToB 0. U. MeHpeneeBa. CTpoeHMe aTOMOB.
Xnmnuyeckas cBsa3b. OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE peakunmn

I'IepBble NOonbITKM K.I'IaCCI/I(bI/IKaLWII/I XUMUYECKUX 3NEeMeEHTOB. [MoHATHE O rpynnax cxogHblX 3fieMeHTOB (LLI,eJ'IO‘-IHbIe M Wwerno4yHo3eMerlbHble MmeTarnsbl,
ranoreHbl, UHEPTHbIE ra3bl. OneMeHTHI, KOTOpble o6pa3y+0T aMCbOTeprle OKCMAbl U rTapoKcunabl.

Mepuogunyecknin 3akoH. MNMeproanyeckasn cucrema xummyeckux anemeHTtos 1. 1. MeHgeneesa. Bugpl Tabnuupl «leprnognyeckas cuctemMa XMMMUYeCKnX
anemeHToB [] . . MeHageneesay . [Nepuoabl u rpynnbl . PU3NYECKUI CMbICIT NOPSAKOBOro HOMepa, HOMEPOB Nepy oAda U rpynnbl 3NeMeHTa .

CtpoeHne atomoB. CocTaB aTOMHbIX siAep. M3oTonbl. AnekTpoHbl. CTpoeHMe 3reKTPOHHbIX 060M104ek aTOMOB NepBbIX 20 XMMUYECKUX 3NTIEMEHTOB
nepuogunyeckon cuctemol 1. . MeHgeneeBa. XapakTtepuctmka XMMMYECKOro afieMeHTa Mo ero nosiokeHuto B nepuogundeckon cucteme . . Mengeneesa.

3aKOHOMepHOCTI/I M3MeHeHna pagnyca atoMmoB XMMNYECKUX 3J1€ MEHTOB, MeTaJlNIM4eCKnX n HemeTarim4ecknx CBOWCTB No rpynnam un nepuogam. 3Ha4deHne
nepmnoan4ecKkoro 3akoHa u nepmop,vlquKoﬁ CUCTEMbI XMMNYECKUX 3NNEMEHTOB ANA pa3BUTUA HAYKN U MPaKTU KN . 0. W . MeHgeneeB — y‘-léHbIVI N rpaxgaHuH

OnekTpooTPULATENIBHOCTb XUMUYECKUX SNIEMEHTOB. XMUYeckasl CBA3b (MOHHas!, KOBarieHTHas NMonsipHas 1 KoBaneHTHasi HermonsipHas). CteneHb
okucrneHusi. OKUCNUTENBbHO-BOCCTAHOBUTENbHbIE peakumu. [Npouecchl OKUCHeHUs U BoccTaHoBNeHUsl. OKUCINTENN U BOCCTaHOBUTENMN.

XUMMYECKUIA SKCNEPUMEHT: U3ydeHne obpasLoB BELWECTB MeTar JIOB 1 HEMEeTaroB; B3aMMOAENCTBME rMapoKcHaa LMHKa C pacTBOpPaMmu KUCTIOT U
LLLeNIoYel; NpoBeAeHNE ONbITOB, UNMHOCTPUPYHOLLMX NMPUMEPbLI OKUCIMTENbHO-BOCCTAHOBUTESbHBIX peakumii (ropeHne, peakumnm pasnoxXeHusl, CoOeaAMHEHNS ).

MexnpegMeTHble CBA3U
Peanunsaums mexnpeaMeTHbIX CBA3EN NPy U3YyYEeHUN XMMIUK B 8 KIacce OCYLLIECTBISIETCH Yepes MCNosb30BaHMe Kak 0bLLMX eCTECTBEHHOHAYYHbIX MOHATUN,
TaK M NOHATUN, ABMNAIOLLMXCA CUCTEMHBIMM AN OTAENbHbLIX NPeaMeTOB eCTECTBEHHOHAYYHOro LMKIa.

O6Lme ecTeCTBEHHOHAYYHblE NMOHATUS: Hay4YHbIN (OaKT, rMNoTesa, Teopusi, 3aKOH, aHanu3, CUHTe3, Knaccudukauus, NepmoanvHoCTb, HabnoaeHve,
3KCNEepUMEHT, MoAeNMpoBaHne, usMepeHue, Moaenb, ABMneHue.

dusuka: maTepus, aToM, SNEKTPOH, MPOTOH, HEWTPOH, UOH, U30TONM, PaANOaKTUBHOCTb, MONEKYINa, ANEKTPUYECKUI 3apsa[, BELLEeCTBO, TeNo, 06BbEM,
arperaTHoOe COCTOsIHME BelllecTBa, ras, (omandeckme BeNMYMHbI, eanHULIbI UBMEPEHUSI, KOCMOC, NNaHeTbl, 38é3abl, ConHue.

Buonorusa: botocnHTes, AbixaHue, buocdepa.

leorpadus: aTmocgepa, rmapocdepa, MMHepanbl, rOpHble NOpPoAbl, Nofe3Hble UCKoNaeMble, TOMNSMBO, BOAHbIE Pecypchbl .



9 KNACC
BelecTBO U XuMNyecKas peakums

I'Iepmo,u,mquKMVl 3aKOH. I'Iepmop,vlquKaﬂ cucrtema xmmmyeckmnx anemeHToB [1. . MeHgeneesa. CTpoeHI/Ie aTOMOB. SaKOHOMepHOCTI/I B U3BMEHEHNN CBOWNCTB
XUMNYECKNX 3NTIEMEHTOB NepBbIX TpéX nepnoaos, Kanud, Kanbuma n nx COeVHEHNN B COOTBETCTBUMN C MOSIOXXEHNEM INIEMEHTOB B I'IGpVIO,EI,VI‘-IGCKOVI cucreme
N CTpoeHnem nx atomMmoB. CTpOGHVIe BellecTBa: BUAbI XMMUYECKOW CBA3W. TuUnbl KPpUCTasin4eCcKknx peLIJéTOK, 3aBMCUMOCTbL CBOMCTB BeLLleCTBa OT TUna
KpVICTaJ'IJ'II/I‘-IeCKOIZ peLIJéTKVI M BUAA XMMUYECKOWN CBS3MN.

Knaccudgukaumsa n HoMeHknaTypa HeopraHMyeckux BeLecTB (MexayHapoaHas n TpmBmanbHas). XMMU4eckne CBOMCTBA BELLECTB, OTHOCALLMXCA K
pas3nuMyHbIM Kraccam HeopraHM4eckmux Co eAMHEHUIN, reHeTMYeckas CBs3b HEOPraHUYECKUX BELLECTB.

Knaccugukaumsa XuMmyecknx peakumnin No pasnmyHbiM npmsHakam (Nno YMCry 1 COCTaBy y4acTBYHOLMX B peakunn BeLecTB, No TennoBoMy addekTy, no
N3MEHEHWNIO CTEMEHEN OKUCTIEHUSA XMMNYECKNX SNIEMEHTOB, N0 0OpaTUMOCTH, NO Yy4aCTUIO KaTanmaaTopa). OK30 U aHAOTEPMUYECKUE peakLmu,
TEPMOXMMUYECKMNE YPaBHEHUS.

MoHsATUE O CKOPOCTU XMMMYECKOW peakumm. MoHATE 06 06paTUMbIX 1 HEOBPATUMBIX XMMUYECKUX peakumsiX. MOHSATNE O FOMOTrEHHBIX U reTEPOreHHbIX
peakumsix. [ToHsmue o xumu4eckom pagHosecuu. Pakmopbl, 8MIUSIOUUE HA CKOPOCMb XUMUYECKOU peakyuu U MOIOKEHUE XUMUYECKO20 PaBHOBECUS.

MexaHn3M OKUCITUTESNIbHO-BOCCTAHOBUTENBHbLIX peakUuii (3MEKTPOHHbIN BanaHC OKUCNUTENbHO-BOCCTAHOBUTESbHOW peakumm).

Teopus anNeKTPoNUTMYECcKo anccolmaLmmn. SNEKTPonuTbl U He SNeKTPONUTLI. KaTUoHbl, aHMoHbl. MexaHuam auccoumanum BeLWEecTB ¢ pasnuyHbIMU BUOaMM
Xvmudeckoi ceasn. CteneHb anccounauun. CunbHble U cnabble aNeKTponuTh.

Peakummn noHHoro obmeHa. Ycnosums npoTekaHus peakum MIOHHOro obmMeHa, NosHbIe U COKpaLLéHHbIE MOHHbIE YpaBHeHMs peakuuii. CBOMCTBA KMCHOT,
OCHOBaHWI 1 corneln B cBeTe NpeacTaBreHnin 06 aneKkTponuTnYeckon amccoumaumm. KauectBeHHble peakunm Ha UoHbl . [ToHssimue o eudponuse coned .

XUMUYECKUI SKCMNEPUMEHT: 03HAKOMIIEHWE C MOLENAMU KPUCTaNMNYECKUX PELLETOK HEOPraHNYECKMX BELLLECTB — METAroB U HemeTannos (rpadurta u
anmasa), CNoXHbIX BELLEeCTB (Xropuaa HaTpust); ccrieqoBaHme 3aBUCMMOCTU CKOPOCTY XMMUYECKON peaKkLmmn OT BO3AEWCTBUS pasnindHbIX (hakTopoB.;
“ccrneaoBaHue aNeKTPONpPOBOAHOCTM PacTBOPOB BELLECTB, MPoLecca AMCCOLMaLMM KUCTOT, LWernoYen 1 conei (BO3MOXHO UCMOoMb3oBaHue
BUAEOMaTEepMarnoB); Npo BEAEHWNE OMbITOB, UIMHCTPUPYIOLLMX NPU3HAKWU NMPOTEKaHUA peakumii MIoHHoro obMeHa (obpasoBaHne ocaaka, BblaeneHve rasa,
obpasoBaHue BoAbl); OMbITOB, UINMHOCTPUPYIOLLMX NMPUMEPbLI OKUCIN TENbHOBOCCTAHOBUTENbHBIX PeakLmi (ropeHne, peakuum pasnoxeHus, coequHeHus);
pacrno3HaBaHVe HeopraHNYecKMX BELLLECTB C NMOMOLLbIO Ka4eCTBEHHbIX peakLuii Ha MOHbI; PeLeHne 3KCNepUMeHTarnbHbIX 3a0auy .

HemeTannbl n ux coeguHeHus

Obwaga xapakTtepucTtuka ranoreHoB. OCOGEeHHOCTU CTPOEHNst aTOMOB, XapaKTepHble cTeneHn okucneHus. CTpoeHne n puandeckue CBOMCTBA NPOCTbIX
BELLEeCTB — ranoreHoB. XMMnyeckme CBONCTBa Ha nNpumepe xropa (B3aMMogencTeue ¢ MeTannamMmu, HemeTannamu, wenoyamm). Xnoposogopod. ConsaHas
KMCroTa, XMMn4eckme CBONCTBA, NoslydyeHne, npuMmeHeHne. [lenctemne xmopa u XxnopoBoaopoaa Ha opraHu3m Yenoseka. BaxkHenwmne xnopuabl U nx
HaxoxaeHve B npupoae .

O6was xapaktepuctmka anemeHnToB VIArpynnbl. Oco6eHHOCTM CTPOEHWUSI aTOMOB, XapakTepPHbIE CTENEHM OKUCTIEHMS.



CTpoeHune n unasnyeckme CBOMCTBA NPOCTbIX BELECTB — KMUCIopoda U cepbl. ANNoTponHblie MogudurKaumm Kucrnopoga n cepbl. XMMN4eckne cBOMCTBa
cepbl. CepoBoaopos, CTpoeHue, uandeckne n xmmmyeckmne ceonctea. Okcmabl cepbl Kak NpeacTaBUTENN KUCIOTHBLIX okecnaoB. CepHas KMcnoTa,
dun3n4eckmne n xmmmdeckmne cBoncTea (obLmne Kak npeacTaBUTENs Knacca KUCHoT 1 cneundunyeckme). XMMmyeckne peakumm, nexaiime B ocHoBe
NMPOMbILLSIEHHOrO cnocoba Nony4YeHns CepHon KCnoThbl. MpumeHeHne. Conm CepHON KNCMNOTLI, KaYEeCTBEHHAs peakuus Ha cynbgaTtnoH. HaxoxaeHue cepbl
N eé coeMHeHN B Npupoae . XMMNYeCKoe 3arpsi3HEHME OKpYXKatoLen cpeabl CoeaMHEHNAMM cepbl (KUCMNOTHbIE A0XKAN, 3arpsi3HEHNE BO3ayxa U
BOAOEMOB), CNocobbl ero NpeaoTBpaLLeHNns .

Obwas xapakTtepuctmka anemeHToB VArpynnbl. OCOGEHHOCTM CTPOEHMS aTOMOB, XapaKTEPHbIE CTEMNEHU OKUCIIEHUS.

A30T, pacnpocTpaHeHue B Npupoae, Pusnyeckne n xummyeckmne ceonctaea. KpyrosopoT aszoTa B npupoae . AMMUak, ero onsmyeckme n Xummyeckme
CBOWCTBA, Nosny4veHne n npumeHeHne. Conm aMMoHUs1, Ux r3n4eckne N XMMmnyeckmne CBOMCTBa, NpuMeHeHne. KayectBeHHasi peakumsi Ha MOHbl aMMOHMSI.
A30THas KMCroTa, e€ nony4veHue, pmsnyeckme n xmMmmyeckmne ceonctea (obLLme Kak NpeacTaBUTeNs Knacca KMcnoT 1 cneundmryeckme. Micnonb3oBaHue
HUTPaTOB M CONEN aMMOHWNS B Ka4eCTBE MUHepanbHbIX yAobpeHnn. XnMmnieckoe 3arpasHeHne okpyxaroLlen cpeabl CoeanHeHNs MU a3oTa (KUCMNOTHbIE
O0XAu, 3arpsis3HeHne Bo3ayxa, No4YBbl 1 BOGQOEMOB).

docop, annoTponHblie mogudmrkaumm gocdopa, hunsmdyeckme n xummdeckme ceornctaa. Okeng docdopa(V) n dpocdopHas kucnoTa, umandeckue mn
XUMUYECKNE CBOWCTBA, Nony4veHune. icnonb3oBaHne ocdaToB B Ka4eCTBE MUHEpParibHbIX YA0OpeHMiA.

Obwas xapakTepucTtmka anemeHToB IVArpynnbl. OcCO6eHHOCTU CTPOEHMSI aTOMOB, XapaKTepHbIE CTEMEHN OKUCIEHUS .

Yrnepog, annoTponHble MoaudMKaLMn, pacnpocTpaHeHne B Npupoae, puandeckmne n xummyeckue ceonctea. Agcopbumsi. KpyroBopoT yrrepoaa B Npupose.
Okcuabl yrnepoaa, ux umsmyeckne u XMMMYeckne CBOMCTBA, AECTBUE Ha XKMBbIE OPraHN3Mbl, MOMyYeHUE U NPUMeHeHWe. JKonornyeckme npobnemsi,
cBsi3aHHble ¢ okeuzom yrnepoga(lV); runoTtesa rnobanbHOro NoTenneHus KnuMaTta; NapHUKOBbIN 3dpdeKT. YronbHasi KUcnoTa v e€ conu, nx usnyeckue n
XMMUYECKNE CBOMCTBA, NonyyeHve 1 npumeHeHne. KayecteseHHasi peakuusi Ha kap6oHaTuoHbl. Micnonb3oBaHne kapboHaToB B ObITY, MeaumHe,
MPOMBbILLIIEHHOCTM U CENbCKOM XO3SINCTBE.

lMepBoHayaneHble NOHATUA 00 OpraHMYECKMX BELLLECTBAX Kak O CoOeaAnHEHUSAX yrnepoaa (MeTaH, aTaH, 3TUNeH, aueTuneH, 3TaHos, rMUUepUH, YKCyCHas
KucnoTta). Mx cocmas u xumu4deckoe cmpoeHue. INMoHATME 0 B1MONorMyeckn BaxkHbIX BELLECTBAX: Xupax, benkax, yrneesogax — v Ux ponu B XuU3HU
yenoBeka. MamepuaribHoe edUHCMBO Op2aHUYECKUX U Heopa2aHUYeCcKUx coeduHeHuU.

KpeMHuii, ero onsmyeckne n Xummyeckme CBOMCTBa, NonyvyeHne u npumeHeHne. CoeanHeHus kpemHus B npupoge. ObLme npectaerneHus ob okcuae
kpeMHus(IV) n kpemHneBown kucnote. CunmkaTtbl, UX UCNONb30BaHUe B ObITY, MeauuUnHe,

NPOMBbILLNIEHHOCTU. BaxkHeliluue cmpoumesibHble Mamepuaribl. KepaMuka, Cmeksio, uemeHm, 6emoH, xene3o0bemoH. lNpobnemsl 6e3onacHo20
UCronb308aHUsi CMpoUMmMesibHbIX Mamepuasios 8 Mo8cedOHe8HOU XUSHLU.

XUMMYECKMIA SKCMEPUMEHT: n3yvyeHue obpasLioB HeoOpraHMYeCcKMX BeLLeCTB, CBOMCTB COMSAHOMN KNCNOThIl; NpOBeAEHME Ka4eCTBEHHbIX peakunii Ha xrnopua-
NOHbI U HAabMNaeHMEe NPU3HAKOB NX MPOTEKAHUS; OMbITbI, OTpaxaroLme prusnyeckme n XMMM4YEeCKMe CBOMCTBA ranioreHoB U Nx COeaNHEHUN (BO3MOXHO
ncnonb3oBaHue BMaeomMaTepmanoB); 03HakoMIeHne ¢ obpasuamu xnopuaos (ranoreHnaoB); 03HakoMeHne ¢ obpasLamm cepbl U eé coeauHeHnaMU (BO3
MOXHO MCMOMb30BaHWe Buaeomarepuanos); HabnoaeHme npolecca obyrnmeBaHusa caxapa nog AeNCTBUEM KOHLEHTPUPOBaHHOW CEPHOWN KUCMOThI; N3yYyeHne
XUMUYECKNX CBOUCTB pa30aBrieHHON CEPHOM KUCMOTbI, NPOBEAEHNE KAYECTBEHHON peakummn Ha cynbdaTnoH 1 HabngeHne npusHaka eé NnpoTeKkaHus;
0O3HaKOMIIeHMe C hr3nM4ecKMMM CBONCTBaMM a3oTa, hoccopa n nx coegnHeHnn (BO3MOXHO UCNONb30BaHME BUaeoMaTepmanos), obpasuamm a3oTHbIX U



docopHbIX yoobpeHuiA; nonyveHune, cobnpaHune, pacnosHaBaHWe U M3ydeHMe CBOMCTB amMuaKka; NpoBeeHNe Ka4eCTBEHHbIX peakuuin Ha MOH aMMOHMS 1
dochaTnoH 1 n3yyeHne NPU3HaKoB X NPOTEKAHUSA, B3aMMOOENCTBUE KOHLEHTPUPOBAHHOW a30THOM KMCMNOThI C MeAbio (BO3MOXHO NCMOSb30BaHNe
BMgeomaTepuarnos); M3y4yeHne MOAENEeN KpUCTanInydecknx peLweTok anmasa, rpaduta, pynnepeHa; o3HakoMIIeHne ¢ NpoLeccom agcopounn
pacTBOPEHHLIX BELLLECTB aKTUBMPOBAHHbLIM YITIEM 1 YCTPOMCTBOM NPOTUBOrasa; nonyydeHme, cobupaHme, pacrnosHaBaHue n n3ydeHue CBOWCTB YITIEKUCOro
rasa; npoBefeHNe Ka4eCTBEHHbIX peakunin Ha KapOoHaT N CUNMKATUOHBI U N3yYeHne NPU3HAKOB X NPOTEKAHMWS; 03HAKOMIEHME C NPOAYKUMEN CUITMKATHON
NPOMBbILLSIEHHOCTH; PELLEHNE SKCMEPUMEHTANbHbIX 3a4a4y No TeMe «BaxkHenwme HemeTansbl U UX COEOUHEHUSAY.

MeTannbl 1 X coeguHeHus

ObLwaga xapakTepmcTmka XMMUYECKNX SNEMEHTOB — MeTarsoB Ha OCHOBAHMM UX NOMOXEHMWS B NEPUOANYECKON CUCTEME XMMUYECKMX anemeHTos [. .
Mengeneesa n ctpoeHusa atomoB. CTpoeHune meTannoB. MeTtannuyeckas CBs3b M MeTannmMyeckasa Kpuctannuyeckas pellétka. dnekTpoXuMmnyYecknin pag
HanpsXeHu meTanmnos. Pranyeckme N xmmmyeckne ceonctea metannos. ObLme cnocobbl NonyyYeHus meTannoB. [NoHATNE O KOPPO3UKN MEeTarnoB,
OCHOBHbI€ Cnocobbl 3aLLMTbI X OT KOppo3un. Cnnasbl (CTanb, YyryH, 1opantoMUHUA, BPOH3a) 1 X NpUMeHeHKe B BbiTY U NMPOMBILLIIEHHOCTMU.

LLlenoyHble MeTansbl: NOMOXEHNEe B NEPUOLMYECKON cucTeMe Xxummyecknx anemenToB [1. 1. MeHaeneeBa; CTpoeHMe UX aTOMOB; HaXxoXaeHue B npupoe.
dusnyeckune n xmMmmyeckne CBoNCTBa (Ha npumepe HaTpus U kanus). OkcKMabl U rMAPOKCUAbI HATPUS U Kanus. NpuMeHeHne LENOYHbIX MeTansoB U Nx
COEeNHEHUNN.

LLlenoyHo3emernbHbIE MeTanbl MarHUn 1 KanbLMIiA: NOSIOXXEHME B NEPUOANYECKON CUCTEME XMMMYeckmx anemeHToB [1. V. MeHgeneesa; cTpoeHne nx
aTOMOB; HaxoXaeHue B npupoae. dnsmdeckme n XumMn4eckne CBOMCTBa MarHus 1 kansums. BaxHenmne coeamHeHns kanbums (okcua, ruapokcua, conm).
YKEcTkocTb BoAbl M CNOCODLI €€ YCTPaHEHMS.

AnOMUHUI: NONOXEHNE B nepmop,mquKoﬁ cucrteme xmmmyecknx anemerTos [1. . MeHgeneesa; CTpOoeHune atomMma; HaxoxgeHune B npupoage. dusmueckue u
XUMMNYECKME CBOMCTBA arltOMUHMS. AMCbOTeprIe CBOWCTBa okcuaa u rmgpokcmnaga antoMnHUA.

YKeneso: nonoxeHwne B nepnognyeckon cucteMme xummdecknx anemenTos [. . Mengeneesa; ctpoeHne atoma; HaxoxaeHue B npupoge. duaunyeckune n
XUMmnyeckune ceomnctea xenesa. Okenabl, rmgpokemabl n conu xenesa(ll) n xenesa(lll), nx coctas, cBONCTBa M NONy4YeHUE.

XUMUYECKNIN IKCNIEPUMEHT: 03HAKOMIEHUe C 0BpasLaMm MeTansioB 1 CNraBoB, X OU3NYECKUMI CBOMCTBAMM; U3ydeHue pesynbTaToB KOPPOo3uM MeTarnnos
(BO3MOXHO MCMONb30BaHWe BUaeoMaTepuanos), 0coGeHHOCTeN B3aMOAENCTBUS OKCMAaa KanbLms U HaTpusl ¢ BOAOW (BO3MOXHO MCMONb3oBaHWe
BMAeoMaTepuanos); UCCrefoBaHne CBOWCTB XECTKOWM BoAbl; NpoLiecca ropeHuns xernesaa B KUCNO poae (BO3MOXHO MUCMOoNb3oBaHve BuaeomaTepuarnos);
NPU3HAKOB NPOTEKAHUS! KAYECTBEHHbIX peakUuiA Ha UOHbI (MarHus, kKanbuums, anoMuHms, unHka, xenesa(ll) n xenesa(lll), megu(ll)); HabnoaeHve n
onu1caHve NPoLIeCCOB OKPaLLMBAHUA NMIIAMEHN MOHAMKN HATPUS, Kanusa 1 Kanbumsa (BO3MOXXHO UCMONb30BaHWe BuaeomMaTepuarnos); UccrneaoBaHme
aMC*)OTeprIX CBOMNCTB rmapokcunaa antoMnHnAa n rmagpokcnaa UMHKa,; pelleHmne akcnepmMmeHTarnbHbIX 3agay no teme «BaxHenwure metannbl n nx
coenHEeHNsa» .

Xumusa n okpyxatowias cpeaa

HoBble MmaTepuansl u TexHonormn. Bewectea n matepuarnbl B MOBCEAHEBHON XU3HWU YenoBeka. Xumusi u 30opoBbe. besonacHoe ncnonb3oBaHme BELLECTB U
XUMUYECKUX peakuunin B ObITy. NepBas No MOLLb NPY XMMUYECKUX OXOorax 1 oTpaBneHnax. OCHOBbI 3KOMOrM YeCKOM rpaMoTHOCTU. XMMUYECKOE 3arpsi3HEHNE
OoKpy>KatoLLier cpeapbl (NpeaenbHast 4onycTuMas KoHueHTpauusa Bewects — MOK). Ponb XumMumn B peLueHnmn akonormdeckmx npobnem.



MprpogHble NCTOYHUKM YINEBOOPOAOB (Yronb, MPUPOAHbLIN ras, HedThk), NPOAYKTLI UX NepepaboTku, NX posb B ObITY U MPOMBILLSIEHHOCTH .
XNUMUYECKNI SKCNIEPUMEHT: n3yveHne obpasLoB MaTtepurarnos (CTEKNO, CniaBbl MeETANOB, NONUMEPHbIE MaTepuansbl).
MexnpeameTHble CBA3U

Peanusauus MeXnpeamMeTHbIX cBA3en npun n3y4yeHnm xmvmmn B 9 knacce OCYyLLECTBIIAETCA Yepe3 UCMNOoJIb30BaHNE KakK obLmx eCTeCTBEHHOHaYy4HbIX NOHATUMN,
TaK 1 NOHATUN, ABNSAIOLMXCS CUCTEMHbBIMU AS151 OTAENbHbIX npeamMmeToB eCTeCTBEHHOHay4YHOro uukna.

OGLLMe eCTeCTBEHHOHAYYHbIE MOHATUA: Hay4YHbIM haKT, rMnoTesa, 3aKoH, TEOpPUS, aHann3, CUHTEe3, knaccudukauus, Nepuoamy HocTb, HabnoaeHve,
3KCNEepMMEHT, MoAENMpoBaHe, UsMepeHne, Moaenb, ABNeHne, NapHUKOBbIN adpdeKT, TexHonorusa, matepuansl. GU3nka: MmaTtepus, aTom, 3NEKTPOH,
NPOTOH, HEUTPOH, NOH, M30TOMN, PAANOAKTUBHOCTb, MONEKYIA, ANEKTPUYECKUIA 3apsa, NPOBOAHUKM, NOMYNPOBOAHVKN, ONINEKTPUKNA, (POTOSINEMEHT,
WHAMKAaTOpP, BELLECTBO, TeNno, 00bEM, arperaTHoe COCTOsIHNE BELLLeCTBa, ras, pacTBop, PaCTBOPMMOCTb, KpUcTannmyeckas pelléTtka, cnnasbl, usnmyeckmne
BEMUYMHBI, €AVHULIbI U3MEPEHMS!, KOCMUYECKOE NMPOCTPaHCTBO, NaHeThl, 38€3abl, ConHLue.

Buonorua: goTocnHTes, AbixaHne, Guocdepa, akocucTeMa, MUHeparbHble YOoOpeHUsl, MUKPO3NEMEHTbI, MaKPOANIEMEHTbI, MMTaTeNbHbIe BELLECTBa .

eorpachusa: atmocepa, rmgpocdepa, MrMHepansl, FopHble NOPOAbl, MONe3HbIe UCKoNaemble, TOMMNBO, BOAHbIE PECYPChI.

KaneHgapHo-TemMaTu4ieckoe nnaHMpoBaHuMe no xumumn 8 knacc

2 yaca, 68 yacoB

Ne | Pasgen. Tema ypoka Kon- | daTa Ucnonb3oeaHu
BO nposedeH | e
yaco | us
B ob6opydoeaHus

«To4yka pocma

Tema 1. Xumusa — BaxkHass o6nacTb eCTECTBO3HAHMUA U NPaKTU4YeCKon AesaTenbHOCTH YenoBeka (5 4)

1 MpegmeT xumnmn Ponb XMmMnmM B X13HKU YenoBeka. XMMusa B cucteme Hayk. MeTogbl NO3HaHWUS B XUMUN. 1
2 3HaKoMCTBO C npaBunamm 6e3onacHoOCTN K Npnémamm paboTbl B Xnummudeckom nabopatopun. MNpakTnyeckas 1 Lndposas
paborTa: nabopatopusi
Ne 1. MNMpaBuna paboTsbl B nabopatopun 1 npnémel obpaLleHns ¢ nabopaTopHbiM 060pya0BaHNEM Lndbposon
haTynK
Temnepartypbl

CnupToBka




Cseva.

3 Tena v BewlecTBa 1
4 dunsmyeckune ceoncTea BewecTs. ArperaTHoOe COCTOSIHUE BELLECTB . 1
5 YucTble BellecTBa 1 cmecn. Cnocobbl pasgeneHust cmecelt. NMpaktuyeckas pabotaNe 2. PasgeneHne cmecen | 1 Lincpposas
(Ha NnpMMepe OUYUCTKN NOBapPEHHON COmun) nabopaTtopusi
Tema 2. BewecTtBa
M XMMMYeCKue peakuum
(15 u)+1 y
6 ATOMbI 1 MONEKyIbl. XMUYECKUE 3MEMEHTI 1
7 | 3Hakn (CMMBOSbI) XMMUYECKUX 3NIEMEHTOB 1
8 IMpocTble n crnoxHble BewecTBa. ATOMHOMOSEKYSISAPHOE yYeHMe. 1
9 Xumunyeckas chopMmyna. BaneHTHOCTb aTOMOB XMMMWUYECKMX SNIEMEHTOB 1
10 | 3akoH nocTosHCTBa cocTasa BewecTB. OTHocuUTeNbHaa atomHasa macca. OTHoCUTENbHAs MONEKynsapHas 2
- mMacca .
11
12 | MaccoBasg gonst XMMU4YEeCKOro afieMeHTa B COeANHEHUN 1
13 | dusunyeckme n xummnveckmne SBneHus 1
14 | Xumnyeckasn peakums. [NpusHakm 1
N yCroBusi NPOTEKaHUS XMMWUYECKMX peakLmi
15 | Xummnyeckue ypaBHeHNs 1
16 | Tunbl XMMYECKNX peakumin. Peakuus coeguHeHns 1
17 | Peakuua pasnoxeHus 1
18 | Peakuus sameLyeHus 1




19 | Peakumns obmeHa
20 | 3akoH coxpaHeHust macchl BelecTB. M. B. JIOMOHOCOB — YYEHbIN 3HLMKITONEOUCT. BEChI
TEXHOXUMMYECK
ne unu
9NEKTPOHHbIE;
cBeva; konba
NSIOCKOAOHHas
250 mn; noxka
Onsa cKuraHms
BeLLecTB
21 | KoHTponbHas pabota Ne 1
Tema 3. Bo3gyx. Kucnopoga.
Okcuabl
(54)
22 | Bo3gyx — cmech rasoB. CoctaB Bo3ayxa Kncnopoa — aneMeHT un npocTtoe BelecTso. O30H — annoTponHas
Moandmkaumsa kncnopona
23 | HaxoxaeHuwe kucnopoga B npupoae, pusnyeckne n XuMmyeckme CBOMCTBA (peakLmm OKUCINEHUS, TOPEHUE.
MNMoHaTne ob okcuaax
24 | Cnocobbl nonyyeHns kucnopoga B nabopatopum U NpoMbILLEHHOCTU. MpumMeHeHne knucnopoaa.
MpakTnyeckas paboTta
Ne 3. MNonyyeHne n cobupanue knucnopoga, U3y4eHne ero CBOMCTB.
25 | TennoBou aghpekT XMMNYECKON peakuun, NOHATME O TEPMOXMMUYECKOM YPaBHEHUN, 3K30 N SHOOTEPMUYECKNX
peakuunsx
26 | Tonnmeo (yronb n meTaH). 3arpsasHeHne Bo3ayxa, Cnocobbl ero NpeaoTBpaLleHuns. YcuneHmne napHMKOBOro
adppekTa, paspyLueHne 030HOBOrO Cros .
Tema 4. Bogopoga. CoctaB kucnot u conen (5 4)
27 | Bogopoa — 3neMeHT 1M NpoCcToe BELLECTBO




28 | HaxoxgeHue B npupoae, pusmyeckme n XuMn4eckme CBOMCTBA (Ha NnpuMepe B3auMogencTBumsa ¢ HemeTanna
MU 1 OKCMAAMWN METansoB
29 | MNMpumeHeHne, cnocobbl NonyyYeHUs Bogopoaa.
Mpaktnyeckasa pabota Ne 4. Nony4eHne n cobupaHne Bogopoaa, n3yvyeHme ero CBoncTs
30 | CoctaB KucnoT un conen
31
Tema 5. KonnyecTBeHHble OTHOLWIEHUA B XMMUUN
(44)
32 | Konnyectso BewecTtsa. Monb. MonsapHasa macca
33 | 3akoH ABoragpo. MonsipHbii 0O bLEM rasos .
34 | PacyéTbl N0 XMMMUYE CKUM YPaBHEHUAM.
35
Tema 6. Bopga. PactBopbl. [ToHsATME 06 ocHOBaHusAX (5 4)
36 | dumsmyeckune ceoncTea BoAbl. AHANN3 N CUHTE3 — METOAbl U3YYeHUs cCocTaBa BOAbl.
37 | Xvmnyeckne cBONCTBA BoAbl (peakuumn ¢ meTannamm, okcuaamMmm MeTansnos U HemeTannos
38 | Coctae ocHoBaHuiA. [MoHATNE 06 HOUKaTopax Lndposas
nabopaTopus
Lindpposon pH.
wTaTme
3aXXMMOM; NATb
XUMUYECKNX
cTakaHoB (25
mn);

npomMbIiBarika




39 | Boaa kak pactBopuTtenb. PacTtBopbl. PacTBopuMOoCTh BellecTB B Bode. NMpaktuyeckas pabora: npubop ans
i . . . .. ONbITOB C
[o]
Ne 5. MNMpurotoBneHne pacTBoOpOB C onpenenéHHoONn MaccoBOM JOMNen pacTBOPEHHOMO BELLLECTBA. 3NeKTPUYECKAM
TOKOM; UCTOYHUK
NMOCTOSIHHOIO
TOKa: Npobupkm
— 2 Wwr.
NPOHYMepOBaHH
ble; NMYYNHKa;
CNNPTOBKA;
nNpobKkn — 2 wWr,
NUHUET
40 | Ponb pacTBOpOB B NMPUPOAE 1 B XU3HU YenoBeka. KpyroBopoT Boabl B npupode. 3arpsasHeHne NpMpoaHbIX Bof,.
OxpaHa 1 o4McTKa NPUPOaHbLIX BOA,.
Tema 7. OCHOBHbI€ KNnacCbl HEOPraHM4YeCKnx coeguHeHnmn
(11u)+ 1y
41 | Knaccudmkaumsa HeopraHM4eckux CoOeauUHEHNIA.
42 | Okeuppl: coctas, knaccudmkaums (OCHOBHbIE, KUCMOTHbIE, aM(oTepHble, HeconeobpasytoLLme), HOMEeHKNaTypa
- (MexxgyHapoaHas n TpuBmnanbHas).
43 .
MonyyeHne n xmummyeckne CBOMCTBA KNCNOTHbBIX, OCHOBHbLIX M aMdOTEPHbIX OKCUOB.
44 | OcHoBaHus: cocTaB, knaccudukauma, HOMeHknaTypa (MexayHapoaHas v TpusmaneHas), omsmdeckune m Lindpposas
- XUMMUYECKME CBONCTBA, CNOCOOLI NONyyYeHns nabopatopusi
45

Lindpposon pH.
WITaTMB C
32KUMOM; NATb
XUMUYECKNX
cTakaHoB (25
mn);




npoMbIiBarka

46 | Kncnotbl: cocTas, knaccudukaums, HoOMeHknaTypa, pmsmnyeckme n XxMMmn4ye ckme CBOMCTBA, CnocoObl
- nonyyYeHuns.
47
Psan aktmBHOCTM MeTannos
48 | Conu (cpegHue): HOMeHKNaTypa, cnocoobl NONy4YeHnsi, B3aMMOLENCTBMNE COMNEN C MeTannamu, KUCnoTamu,
- Leno4yamu v consimm
49
50 | M'eHeTnyeckas CBA3b MeXOy Knaccamum HeOpraHN4YeCKUX coeauHeEHNN
51 | MNpakTnyeckasn pabora: Lindpoas
. nabopaTtopusi
Ne 6. PelueHne akcnepuMeHTarnbHbIX 3agad no Teme « OCHOBHbIE KNacChl HEOPraHNM4YeCKNX CoeanHEHUN
Lincdpposon pH.
LITaTuB C
3aXMMOM; NATb
XUMUYECKNX
cTakaHoB (25
mn);
npombIBarnka.
52 | KoHTponbHasa pabota Ne 2
Tema 8. NNeprnoanyveckmMn 3aKoH U Nnepuoanyeckas cuctema xummnyeckux anemeHToB 1. U. MeHaene eBa.
CtpoeHue atoma (7 4)
53 | MNepBble NONbITKK KNaccudmKaLnum XMMNYECKNX arnemMeHToB. MNoHATME O rpynnax CXOAHbIX SN1EMEHTOB (LLenoy
Hbl€ U LLEeMNOYHO3EeMErbHbIE MeTanbl, ranoreHbl, UHEPTHbIE rasbl) .
54 | OnemeHTbl, KOTOpble 0Opa3yloT amOoTEPHbIE OKCUAbI U TMAPOKCUAbI
55 | MNepuogundecknin 3akoH u nepnognyveckasi cuctema xmmmyeckmx anemeHtos [1. 1. MeHgeneesa. Nepurogbl,
rpynnbl, NOArpynnbl. PU3nyecknii CMbICN NOPAAKOBOrO HOMepa 3feMeHTa, HOMe poB NeEpPMoAa U rpynnbl.
56 | CtpoeHue aTtomoB. CocTaB aToMHbIX saep. N3oTonbl
57 | OnekTpoHbl. CTpoeHme anekTPOHHbIX 060no4Yek aToMoB NepBbiX 20 XMMUYECKMX 3NTEMEHTOB NEPUOaNYECKON

cuctemsbl [1. 1. MeHpeneeBa




58 | XapaktepucTuka XMMUYeCcKoro afieMeHTa no ero NonoXxeHuo B nepunognyeckon cucteme . 1. Mengeneesa
59 | 3HauyeHne nepnoamnyecKoro 3akoHa
N Nepmoanveckon CUCTEMbl XUMNYECKMX INTIEMEHTOB 4115 Pa3BUTUS Hayku 1 npaktukun. [. . MeHgenees —
YYEHbIN, Negaror n rpaxgaHuH.
Tema 9. Xummnyeckas cBs3b.
OKuCcnNUTEeNbHO-BOCCTAaHOBUTESbHbIE peaKLumm
(84)
60 | OnekTpooTpmUaTeNbHOCTL aTOMOB XMMUYECKUX 3S1IEMEHTOB
61 | NoHHas xMmMuyeckas cBs3b Lindoposas
nabopaTtopus
Lindpposon
haTuynK
Temnepartypbl
NNaTUHOBbLIN;
OaTunK
Temnepartypbl
TepMonapHbIn
62 | KoBaneHTHO-nonsgpHas cBsA3b Lindpposas
nabopaTopus
Lincpposon
OaTyuk
Temneparypbl
NNaTUHOBbLIN;
haTynK
Temneparypbl
TepMonapHbIn
63 | KoBaneHTHO- HenonsipHas cBA3b
64 | CteneHb oKUCneHus

65




66 | OkmucnutenbHoBOCCTaHoBMTENbHbIE peakumn (OBP). MNpouecchl okncneHnst u BocctaHoBnernms. OKNCNUTenu u
- BOCCTaHOBUTENN.

67

68 | KoHTponbHasa pabota Ne 3
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