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TOUKA \! POCTA

_ MNosicHnTenbHas 3anucka
Pabouas nporpamMmma no XxMMum Ha ypOBHE OCHOBHOIO 0bLLiero obpasoBaHMs COCTaBfieHa Ha OCHOBE MONTOXEHU U TpeboBaHW K pe3yribTaTtaMm 0CBOEHUS
OCHOBHOM 00pa3oBaTenNbHOM NporpamMMbl, NpeacTaBneHHbIX B PegepanbHOM rocyaapcTBEHHOM 0b6pa3oBaTeflbHOM CTaHAApPTe OCHOBHOIO 0o6Lero
obpasoBaHus, yTBEpKOEHHOrO NpukasoM MuHnctepctea obpasoBaHusa 1 Haykn PO Ne 287 ot 31.05.2021, ¢ ydeTom NpumepHOIN Nporpammbl BOCMUTaHWS,

Ha 6ase ueHTpa «To4ka pocTa» obecrneumBaeTcs peanms3aums o6pasoBaTesibHbIX NPOrpaMmM eCTECTBEHHOHAYYHOWN 1 TEXHOMOMMYECKON HanpaBNeHHOCTEN,
pa3paboTaHHbLIX B COOTBETCTBUM C TpeboBaHMAMM 3akoHo4ATENbCTBA B cdhepe obpa3oBaHus U ¢ Y4ETOM pekoMeHaaumin enepanbHOro onepartopa
y4ebHoro npeameTa «Xumusi». ObpasoBaTtenbHas nporpaMma Nno3BosisieT MHTerpupoBaTh peanuayemMble 34echb Noaxoabl, CTPYKTYPY U coaepkaHue npu
opraHusauumn obyyeHuss xummmn B 8—9 knaccax, BbICTPOEHHOM Ha 6ase ntoboro 13 AoCTYNHbIX y4ebHo-MeToanyeckux komnnekcoB (YMK). Mcnonb3osaxuve
obopynoBaHusa LeHTpa

«Touka pocTa» No3BonisieT co3aath YCIoBUS:
e NS paclUMpeHusi CoaepXKaHUst LLKONbHOro XMMUYeckoro obpasoBaHus;
e /NSl NOBbILLEHWS NO3HaBaTENbHOW aKTUBHOCTU 0By4atoLLmMXCsl B eCTeCTBEHHOHay4YHol obnacTy;

e  ONS pasBUTUS NUYHOCTU pebeHka B npouecce 00y4YeHUss XMMUK, ero cnocobHoCTel, hOpMUPOBAHUS U yOOBMNETBOPEHUS COLMANbHO 3HAUUMBIX
NMHTEpPecoB 1 NoTpebHocTeN;

*ana pa60TbI C OﬂapéHHblMM LUKONbHNUKaMK, opraHmn3aumm nx pa3Bntmnda B pas3rmyHbIX obnacrax o6pasoBaTean0|71, TBOpl-IeCKOIZ OeATernIbHOCTW.

MprMeHss uMdpoBble NadbopaTopmm Ha YpPoKax XMMUM, ydaLLMecs CMOTYT BhINOMNHUTbL MHOXECTBO NTabopaTopHbIX paboT 1 SKCNEPUMEHTOB MO NporpaMmme
OCHOBHOW LLIKOSbI.
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KpaTkoe onncaHue nogxo4oB K CTPYKTypupoBaHuio matepuanoB B obpasoeaTtensHon nporpamme (Ol) npeacraeneHsl cnegyowme pasgensl:



1. .Metoabl n3y4vyeHuna selecTs U XUMNUYECKUX SABIIEHUN. 3KCI'IepVIMeHTaJ'IbeIe OCHOBbI XMW .

2. . TllepBoHavanbHble XuMmyeckue noHsTus . 3 . PactBopbl. 4.OCHOBHbIE KITAcCbl HEOPraHMYECKNX coeanHeHnii. 5. Teopusi anekTponnTn4eckomn
anccounaumn. 6. Xummdeckune peakumm. 7. XuMn4eckme anemMmeHTbl (CBOMCTBA METasnnoB, HEMETANMOB N UX COEANHEHWIA).

B oCcHOBY BblaeneHns Takmx pasaernos 3a5fioXKeH XMMUYECKUIA SKCNEPUMEHT, TPaaNLMOHHAs cucteMa maydeHms xummn. OCHoBHOM hopMon y4eOHo
OEeATENBHOCTU SABMAETCA XUMUYECKMIA SKCMEPUMEHT, MPOBOAMMbIN B BUAE NabopaTopHbIX, MpakTuiYecknx paboT n geMoHcTpaumn. [eMOoHCTPaUMOHHbIN
9KCMEPUMEHT NMPOBOAMTCA B TOM Crly4ae, ECNN OH OnaceH Ans BbIMONIHEHNS yYaLMMMUCA UM UMEIOLLMICA Npubop NpeacTaBneH B €AMHCTBEHHOM
aK3emnnsipe.

Onsa n3y4vyeHus npegmeTta «XMMUA» Ha 3Tane OCHOBHOro o6uwero o6pasoBaHusa orBoauTcs 140 yacos: 8 knacc - 70 yacos; 9 knacc —70 4acos.
[aHHas obpasoBaTenbHas nporpamma obecneyunBaeT yCBOEHME YHALLMMUCS BAXKHENLLNX XMMUYECKMX 3aKOHOB, TEOPWUI N NOHATUI; ddopMupyeT
NpeAcTaBneHne O PONN XMMUM B OKPYXKAIOLLEM MUPE W XM3HM YeroBeka. [pn 3TOM OCHOBHOE BHMMaHWE yAensieTCcs CyLHOCTH

XUMNYECKNX peaKu,M|7| n MeTogam UX ocyLlecTBIIeHUA.

OfHMM 13 OCHOBHBIX NMPUHLUMMNOB MOCTPOEHUSI NPOrpaMMbl ABASIETCA NPUHLMM AOCTYNHOCTU . DKCNEPUMEHTarbHbIE AaHHbIE, MONyYEHHbIE yYalLMMUCs Npu
BbINOSIHEHWUWN KONMYECTBEHHbIX OMNbITOB, NO3BONSIOT YYaLLMMCSH CaMOCTOSITENBHO AenaTh BbIBOAbI, BbIABMATbL 3aKOHOMEPHOCTU. Moaxoabl, 3anoXeHHble B
cofep)xaHue nporpaMmbl Kypca, co3aatoT Heo6XxoaMMble YCNOBUS ANt CUCTEMHOIO YCBOEHUST Y4aLLMMUCS OCHOB Hayku, Ans o6ecrnevyeHunsi pa3ByBakoLLEro 1
BOCMMTbIBaOLLEro BO3AENCTBUSA 0O0YYEHUSI HA NIMYHOCTb y4allerocs.

dopmrpyemble 3HAHUSI AOIMKHbI CTaTb OCHOBOW CUCTEMbI YOEXKAEHWI LLIKONbHMKA, LEHTParbHbIM SAPOM €ro Hay4HOrO MMPOBO33PEHMSI.

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

LHughpoeas (komnbromepHasi) nabopamopusi (LJJ1), nporpammHo-annapaTHbIA KOMMEKC, JaT4YMKoBas cucTtemMa — KOMMEKT y4ebHoro obopyaoBaHms,
BKITIOYAOLLUIA M3MepUTENbHBIN 6ok, MHTEepdENC KOTOPOro No3eonsieT obecneynBaTh CBA3b C MEPCOHANBHBIM KOMMbIOTEPOM, 1 HABOP OATYUKOB,
perncTpunpyromnx 3Ha4veHna pasnnyHbIX (*)I/I3VI‘-IeCKVIX BEIMNYUH.

Hdamyuk memnepamypbi namuHoebIl — NPOCTON 1 HAAEXHbIA AaT4vK, NpegHasHayeH ans n3mepeHus TeMmnepaTypbl B BOOHbIX pacTBOpax v B ra3oBbIX
cpepax. imeet pasnuuHbii ananasoH namepenuit ot —40 go +180 °C. TexHu4eckne xapakTepUCTMKN AaTynKa yka3aHbl B UHCTPYKLMMK NO

akcnnyatauuun. JJamyuk memnepamypbl mepmMonapHbIU NpegHasHaveH ansa nsamepenus temnepatyp go 900 -C. Ucnonb3yeTtcs npu BbINOMHEHUN paboT,
CBSI3aHHbIX C U3MEepeHUeM TeMnepaTyp NnameHu, NnaBneHns 1 pasnoxeHus BeLLecTB.

Hamyuk onmu4eckoli nnomHocmu (Kkonnopumemp) — NpegHasHayYeH Ans M3MepeHUsi ONTUYECKONM MITOTHOCTM OKpaLLeHHbIX pacTBOpPOB. Vcnonb3ayeTcs
npv ndyyeHun Tem «PactBopbl», « CKOPOCTb XUMUYECKUX PeaKLMin», onpeaeneHnn KOHUEeHTPaLUymn OKpalLeHHbIX MOHOB.



Hamyuk pH npeaHasHayeH ons uaMepeHus BogopoaHoro nokasatens (pH) BoAHbIX pacTBOPOB B pasfUYHbIX UCCrefoBaHMsAX 0GbEKTOB OKpyKatoLLen
cpeabl.

Hamuuk anekmponpoeodHocmu npefHasHa4yeH Ans U3MepPeHUs yaernbHON 3NeKTPOoNpPOBOAHOCTY XUOKOCTEN, B TOM YUCIE U BOAHbIX pacTBOPOB
BeLLecTB. [pMMeHsIeTCs Npu U3y4EeHUN TEOPUM SNEKTPONUTUYECKONW AMCCOLMaLNN, XapaKTEPUCTUK BOAHbLIX pacTBOPOB
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\ ,qamqu:c XﬂOpUd-UOHOB ncnonb3yeTcda And Konnm4eCTBeHHOro onpenenieHna cogepXxaHnda MOHOB XJlopa B BOOHbIX pacTBOpax, no4vse,

npoaykTax nutaHus. K gatyunky nogkntovaeTcsa noHocenektmeHbin anektpoa (MCJI) (paboumnii anekTpoa), NoTeHUMan KOTOporo 3aBMCUT OT KOHLEHTPaLMK
onpegenseMoro MoHa, B JaHHOM cinyyae oT KoHueHTpauum aHnoHos Cl-. MNoTteHunan MC3 onpenenstoT 0THOCUTESNbHO 3MekTpoaa CpaBHEHWS, Kak NpaBuIio,
xnopcepebpsiHoro.

Hamyuk Humpam-uoHoe npeaHasHa4YeH ONs KONMYECTBEHHOro OnpeaeNieHns HUTPaToB B pasnuYHbIX 0GbEeKTax OKpyKatolLleln cpeabl: Boae, oBoLax,
dpykTax, konbacHbIX U3nenuax u T.4.

Mukpockon yughpoeoli npeaHasHayYeH aAns n3ydeHust opMbl KpUCTanoB 1 HabnoaeHnsa 3a pPOCTOM KpUCTaroB.

Annapam 0ns npoeedeHusi xuMu4yeckux peakyull (AIMXP) npegHasHayeH Ans noryyYeHns U 4eMOHCTPaLMM CBOMCTB TOKCUYHbIX NapoB 1 ra3os . ITu
BeLLecTBa nonyyaroTcs B Konbe-peakTtope, U Npu HarpeBaHum (Mnun 6e3 HarpeBaHus) ra3oo6pasHble BeLecTBa NPOXOAAT Yepes NornoTTeNbHbie EMKOCTU
(Hacagkw) ¢ pacTBOpaMun peareHToB, BCTYNaloT C HAMU B peakumto. MI30bITOK rasa nornowaeTcst XUakMmMmn u TBEpAbIMU peareHTamu, a Takke
aKTMBMPOBAHHBLIM Yrném. AnnapaT Yallle BCero UCnonb3ytoT Ans NonyYeHns 1 JeMOHCTpaLMm CBOWCTB XIopa,

cepoBogopogaa. lMpubop s deMOHCcMpayuu 3a8UCUMOCIU CKOPOCMU XUMUYECKUX peakyuli om pa3fiuyHbIX ¢hakmopoe VCronb3yT Npu n3ydeHnun
TEMbI

«CKOpOCTb XMMNYECKOI peakLmmn» 1 TennoBoro adypekra Xummuieckmx peakumii. NMpubop Aaét BO3MOXHOCTb SKCNepuMeHTanbHoO uccneanoBaTh BNUAHMUE Ha
CKOPOCTb XMMUYECKUX peakLmii crieaylolmx akTopoB: Npupoabl pearvpyoLlyx BEeLLeCcTB, KOHLEHTPpaUUM pearvpyoLmx BeLLecTs, Nnowaan rpaHunL bl
pasgena das B reTeporeHHbIX CUcTeMax (MOBEPXHOCTU COMPUKOCHOBEHMS MeXy pearnpyloLMmi BellecTBamn), TeMnepaTypbl, KaTanuaaTopa, MHrmbuTopa.

Munemka-do3amop — npucnocobneHne, ncnonb3yemoe B nabopatopum st oTMepUBaHUS onpenenéHHoro obbéma xumakoctu. MNuneTkn BbinyckatoTes
nepemMeHHOro 1 NOCTOsIHHOIO 06bEMA. B komnnekTsl 060pyaoBaHMs ANs MEAULIMHCKMX KNAcCOB BXOAAT YAOOHbIEe MMNETKM- [03aTOpbl OAHOKaHAarbHbIE,
No3BONALNE HACTPOUTE HEOOXOANMBIV OOBEM OTOMPAEMOWN XUAOKOCTU B TPEX Pa3NMYHbIX AManasoHax.

BaHs1 KoMbuHUpOeBaHHas NpefHasHa4YeHa Ans HarpeBa CTEKNAHHbIX M papdopoBbIX COCYAOB, Koraa TpebyeTcs co3aaTte BOKPYr HAarpeBaeMoro cocyaa
paBHOMEpPHOE TeMnepaTypHOe rnore, n3bexaTb UCNoSb30BaHUS OTKPLITOrO MIaMeHn U packanéHHOW aneKkTpuyeckon cnnpanu. Kopnyc KomGMHMpOBaHHOM
GaHu caenaH u3 antoMuHus. XKnakocTHasi YacTb KOMBGUMHMPOBaHHON BaHK 3akpbiBaeTCs KONbLaMy pasnmnyHoro anameTpa.

Mpu6op Ons nonyyeHus1 2a308 VCNoNb3yeTcs AN NonyYeHns HeGorbLUMX KONMYECTB ra3oB: BOAOPOAA, kucrnopoaa (M3 nepokcuaa Bogoposaa),
yrnek1cnoro rasa.

Paboyasa nporpamma no xvmunm anst 8—9 knaccos



C Ucnonb3oBaHUeM 060pyAoBaHus LeHTpa «Touyka pocTa»

Ha 6a3e ueHTpa «To4ka pocTta» obecneunmBaeTcs peanmsauns obpasoBaTenbHbIX NPOrpaMmm eCTeCTBEHHO-Hay4YHOW U TEXHOMOrMYEeCKON HanpaBrieHHOCTEN,
pa3paboTaHHbLIX B COOTBETCTBUM C TpeboBaHMAMM 3akoHoAATENLCTBA B cdhepe 06pa3oBaHns 1 ¢ y4ETOM pekomeHaaumin PenepanbHoro oneparopa
y4yebHoro npegmeTa « Xumusi».

O6pasoBaTenbHas nporpaMmmMa No3BONSET UHTENPMPOBATL peannayemble NOAXOAbI, CTPYKTYPY U COAepXaHWe Npu opraHm3aumm odyyeHms xmmmum B 8—9
Knaccax, BbICTPOEHHOM Ha 6a3se fboro 13 4oCTYMHbIX y4eOHO-MeToanyeckmx komnnekcos (YMK).

VMcnonb3oBaHue ob6opyaoBaHusa «Toyka pocTta» npu peanu3aumm gaHHon Ol no3BonseT co3gaTb YCrnoBus:

-ONS paclIMpeHns cogepKaHus LKONIbHOMO XMMNYECKOro 06pa3oBaHus;

-ONS NOBbILIEHMS NO3HaBaTENbHON aKTMBHOCTM OBYy4YaloLLMXCsl B €CTECTBEHHOHAy4YHON obnacTy;

TOUKA \'pocm . .
3 -ANs pasBUTMSA NMYHOCTU pebEHKa B npouecce 06y4YeHMs XMMMK, ero CnocobHOCTEN, (POPMUPOBAHNS U yOOBNETBOPEHMS COLMArbHO

3HaUYUMbIX MHTEPECOB U NoTpebHocTen;

-ANs paboTbl C 04aPEHHBIMU LLUKOMbHMKaMW, OpraHM3aummn Ux pa3BuTHs B pasnnyHbix o6nacTtsx obpasoBaTenibHON, TBOPYECKON AeSTENBHOCTY.

Hopmbl oueHOK 3a BCce BUAbI MPOBEPOYHbIX paboT

«5» — ypOBEHb BbINOMHEHNS TpeboBaHWI 3HAYMTENBHO BhILLE YOOBNETBOPUTENBHOMO: OTCYTCTBUE OLLMOOK, KaK MO TEKYLLEMY, TaK MU N0 NpeablayLiemy
y4yebHOMY MaTepuary; He 6onee ogHoOro HegovéTa.

«4» — ypoBeHb BbINONHEHNs TpeboBaHWI BbilLe YA0BNETBOPUTENbHOrO: Hanmume 2—3 owmnbok nnn 4—6 HeJO4YETOB Mo Tekyllemy yyebHoMy MaTepuany;
He Gonee 2 owmnBoK nnn 4 HegOYETOB MO NPOMAEHHOMY MaTepuarny; UCNoNb3oBaHWe HepaLMOHarbHbIX MPUEMOB peLLeHns y4ebHol 3agayun.

«3» — 0OCTaTOYHbIA MUHUMASbHbIA YPOBEHb BbINOMHEHMS TpeboBaHWN, NpeabABMSEMbIX K KOHKpeTHON paboTe: He 6onee 4—6 owmnbok nnn 10 Hego4yéToB
no TekyLuemy y4ebHomy maTtepuany; He 6onee 3—5 owmnboK nnn He Gonee 8 HeJOYETOB NO NPONAEHHOMY y4eBHOMY MaTepuany.

«2» — ypoBEHb BbINOMHEHWs TpeboBaHUI HUXKE YA0BNETBOPUTENBHOTO: Hanuune 6onee 6 owmnbok unu 10 Hego4YETOB NO Tekyluemy MaTtepuany; 6onee 5
owmbok unun 6onee 8 Hego4ETOB NO NPONAEHHOMY MaTepuany.

MNAHNPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOIO NPEOMETA «XUMWSA» B OCHOBHOM LLUKOJNE

M3y4yeHne XMMmMmn B OCHOBHOM LLIKOSE HanpaBneHo Ha JOCTMKE H1e 0byYatoUMNCS IMYHOCTHBIX, METANPEAMETHbIX U NPeaMET HblX pe3yfibTaToB OCBOEHMUS
y4ebHoro npegmerTa .



JInyHOCTHBIE pe3ynbTaThbl

JINYHOCTHBIE pe3ynbTaTbl OCBOEHUS MPOrpPaMmMbl OCHOBHOIO 06LLiero obpasoBaHms AOCTUralTCa B Xo4e 00y4YeHUst XMMUK B e AMHCTBE Y4ebHoWm 1
BOcnuTaTernbHOM aestensHocTn OpraHnsaunm B COOTBETCTBUN C TPAAULMOHHBIMU POCCUMCKUMW COLIMOKYbTYPHBIMU U OYXOBHOHPABCTBEHHLIMM
LEHHOCTSIMM, MPUHATLIMM B 06LLECTBE NpaBuiamMmmn 1 HopMamu NOBEAEHUS, U CNOCOBCTBYIOT NpoLeccamM camono3HaHus, caMopasBUTKS 1 coumanmsaumm
obyvatowmxcs .

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

1. UEeHHOCTHOrO OTHOLLEHUS K OTEYECTBEHHOMY KYNbTYPHOMY, MICTOPUYECKOMY Y Hay4YHOMY Hacreauto, MOHMMaHWUS 3HAaYEHUSI X MUYECKON Hayku B
YKM3HW COBPEeMEHHOro obLecTBa, cnocobHOCTM BrafaeTb AOCTOBEPHON MHpopMaLmen 0 NnepeaoBbIX AOCTMKEHUSIX U OTKPLITUSIX MUPOBOM U
OTEeYECTBEHHOMN XMMUU, 3aMHTEPECOBAHHO CTU B Hay4YHbIX 3HAHUSIX 06 YCTPOMCTBE MMpa U O6LLECTBA;

I'pa)Kdchmeo eocrnumaHus

1. npeAcTaBneHUst 0 coumanbHbIX HOpMaxX U NpaBunax MEXIUYHOCTHBIX OTHOLLEHWI B KONNEKTUBE, FOTOBHOCTU K pasHOO6pa3HO COBMECTHOM
AESTENBHOCTY NPY BbINOMHEHWMN Y4eOHbIX, MO3HaBaTENbHbIX 3a4au, BbIMOMHEHUW XMMUYECKMX KCNIEPUMEHTOB, CO34aHUN Y4EBOHbIX NPOEKTOB,
CTPeMIEeHUs K B3aNMOTMOHMMaHWIO 1 B3a¥MOMOMOLLM B NpoLiecce 3Ton y4ebHol AeaTenbHOCTM; FOTOBHOCTM OLeHMBaTb CBOE noBeaeHue 1 NOCTYNKK
CBOWX TOBapULLEN C MO3ULUM HPABCTBEHHbLIX U MPABOBLIX HOPM C Y4ETOM OCO3HaHMWS MOCNEACTBUIA NOCTYMKOB;

LjenHocmu Hay4YHO2O0 IMOo3HaHus

1. MMPOBO33PEHYECKMX NMPEACTaBEHNI O BELLECTBE U XMMUYECKOWN peakummn, COOTBETCTBYIOLLMX COBPEMEHHOMY YPOBHIO PasBu TUSt HAYKW U
COCTaBNSIOLLMX OCHOBY AJ151 MOHUMaHWS CYLLHOCTU HayYHOW KapTUHbI MUpa; NPeACTaBneHuin 06 OCHOBHbIX 3aKOHOMEPHOCTSIX PasBUTUSI MTPUPOADI,
B3aMMOCBS35IX YenoBeka C NPUPOAHOM CPEAON, O POSIN XMMUM B NMO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

2. nosHaBaTeslbHbIX MOTMBOB, HaMpaBsiEHHbIX Ha NOJTydeHMe HOBbIX 3HAHUIM MO XMMUK, HEOBXOOUMBIX AN 00bACHEHMS HAabNAaeMbIX NMPOLECCOB U
ABMNEHUN;

3. nosHaBaTeslbHOM U MHPOPMAaLMOHHON KyNbTypbl, B TOM Y/CIE HAaBbIKOB CaMOCTOATENBHOM paboTbl C y4eOHbIMI TEKCTaMK, CIPaBOYHOM
nuTepaTypou, JOCTYMHBIMU TEXHUYECKMU CpeacTBaMU MHPOPMALIMOHHBIX TEXHOMNOTUI;

4. uWHTepeca Kk 0by4EHUIO Y NO3HAHUIO, MBO3HATENBHOCTH, FOTOBHOCTU U CMOCOBHOCTY K caMoo6pa3oBaHuio, UCCreAoBaTENbCKON AeATENBHOCTH, K
0CO3HaHHOMY BbIGOPY HaNPaBNEHHOCTU M YPOBHS 00y4YeHNs B AalbHEWLLEM;

dopmuposaHusi Kynbmypbl 300P08bsI

1. 0CO3HaHUSA LEHHOCTU XW3HWU, OTBETCTBEHHOIO OTHOLLEHMS! K CBOEMY 340POBbI0, YCTAHOBKM Ha 300POBbIN 00pa3 XM3HW, 0CO3HAHMWS NOCNeACTBUNA U
HenpusATUS BPeAHbIX NPUBbIYEK (YNOTPeOneHns ankoronsi, HAPKOTUKOB, KypeHust), HEOOXOAMMOCTU cobnoaeHUs npasmn 6e30nacHOCTM Npu
obpalleHnn ¢ XMMUYECKUMI BeLLLeCTBaMU B ObITY 1 peanbHOW XU3HU;

Tpydoeozo eocrnnumaHusi



1. KOMMYHUKaTMBHOW KOMNETEHTHOCTU B OGLLIECTBEHHO MOe3HON, y4eGHoMCCnea0BaTeNbCKON, TBOPYECKOWN M APYrX BUAAX AEATENbHOCTM; MHTepeca
K MPaKTU4ECKOMY M3y4YeHuto npodeccuii n Tpyaa pas3nmMyHoro poaa, B TOM YMCHE HA OCHOBE NPUMEHEHUSI MPEAMETHbIX 3HaHWUIA MO XUMUM,
OCO3HaHHOrO BbIOOpa MHAMBUAYaNbLHOW TPAEKTOPMM NPOAOIHKEHNss 06pa3oBaHMsA C Y4ETOM NIMYHOCTHBIX MHTEPECOB U CNOCOGHOCTM K XMW,
06LLIeCTBEHHbIX MHTEPECOB M NoTpebHoCTeN;

SKosio2uvecko20 socnumaHusi

1. 3KOMornyeckn LienecoobpasHoro OTHOLIEHMS K NPUPOAE Kak UCTOYHUKY XN3HM Ha 3emrie, OCHOBE €é CyLLeCTBOBaHMS, MOHUMaHNST LEHHOCTH
340poBOro n 6eszonacHoro obpasa *M3H1, OTBETCTBEHHOIO OTHOLLEHMS K COOCTBEHHOMY (OM3NYECKOMY U MCUXUYECKOMY 300POBbI0, OCO3HAHWUS
LeHHOCTM cobntogeHus npasun 6e3onacHOro NoBeAeHns nNpu paboTe ¢ BelwecTBamu, a Takke B CUTyauusaX, YrpoXKatoLmx 300POBbH0 M XKU3HU
nogen;

2. CrNoCcoGHOCTM NPUMEHSATL 3HaHWUS, NonydYaemMble NPU U3yYeHUn XUMUW, AN peLleHns 3aa4, CBA3aHHbIX C OKpYXKatoLLieit MpUpoaHON cpenow,
NOBbILLEHWNS1 YPOBHS 3KONOMMYECKON KyNbTypbl,0CO3HAHUS rNoGaribHOro xapakrepa aKonormyeckmux npobnem v nyTen Ux peLleHnst NocpeacTBOM
MEeTOO0B XUMUU;

3. 9KONOrm4yeckoro MblLLneHuns, YMEHUA pyKkoBOoOCTBOBAaTbCA UM B no3HaBaTeNbHON, KOMMyHMKaTMBHOVI 1 counanbHom npakTukKe.

MeTanpegmeTHble pesynbTaThl

B coctaBe meTanpeaMeTHbIX pe3yrbTaToB BblIAENAT 3Ha4YMMble A51S POpMUMPOBaHUSA MUPOBO33PEHUS OOLLIEHAaYYHbIE NOHATUS (3aKOH, TEOPUS, NPUHLMN,
rmnoTesa, akT, CMCTeMa, NPOLIECC, IKCMEPUMEHT 1 Ap.), KOTOPbIE NCMOMb3YIOTCA B €CTECTBEHHOHAYYHbIX YH4EOHbIX MpeaMeTax U NO3BONSAT Ha OCHOBE
3HaHWI U3 3TUX NPeaMEeTOB (hOpMUpPOBAaTL NpeacTaBrieHne O LENOCTHOW Hay4YHOW KapTUHE MUpa, U YHUBepCcaribHble y4eOHble AeACTBUS (MO3HaBaTeNbHbIE,
KOMMYHUKaTUBHbIE, PEryNATUBHbIE), KOTOPbIe obecneynBaoT hopMMpOBaHME FTOTOBHOCTM K CAMOCTOATENBHOMY NIIAHUPOBAHMWIO Y OCYLLIECTBIIEHUIO Y4EOHOM
OEeATenbHOCTH.

MeTanpeameTHble pe3yrnbTaTbl OCBOEHWSI 06pa3oBaTenbHOM NPOrpaMMbl MO XMMUM OTPaXatkoT OBradeHVe YHUBepcarnbHbIMU MO3HaBaTe IbHbIMU
AEeNCTBUAMMW, B TOM YMCTIE:

ba3oebiMu sijo2u4yecKumMu delicmeusiMu

1. yMeHnem mncnonb3oBaTtb I'IpVIéMbI JTOrn4yeckoro MbliluneHna npm ocBoeHnmn 3HaHWNA: pacKkpbiBaTb CMbICIT XUMNYECKUX NOHATUN (BbI,D,eJ'IﬂTb nx
XapaKTepHble Npu3Hakuy, yCtaHaBJiMBaTb B3aMMOCBA3b C APYrMMin I'IOHFITVIHMI/I), NCMNONb30BaThb MOHATUSA ANt 0O bSACHEHUS OTAENbHbIX (baKTOB n
SABMNEHUN; Bbl6|/|paTb OCHOBaHUA U Kputepum and KJ'IaCCVI(bI/IKaLl,VIVI XUMUNYECKUX BELLECTB N XMMNYECKNX peaKLI,MIZ; yCTaHaBlinBaTb NMPUYNHHO-
cneacTtBeHHbIe CBA3N Mexay obbekTamm N3y4eHund; CTponTb NTIorM4eckne paccyxgeHus (VIHﬂyKTVIBHbIe, OenyKTtuBHble, No aHanormm); aenatb
BbIBOObl N 3aKITHOYEHUA;

2. YMEHMEeM NpuMeHATb B npouecce No3HaHnA CMMBOJIMYECKMe (3HaKOBbIe) moaenun, ncnornb3yemMbie B XUMUN, I'Ip€06pa3OBbIBaTb LLINPOKO
npuMmeHdaemMble B XM MoernbHble npeactaBlieHnAa — XUMUYECKNIA 3HAK (CI/IMBOJ'I SJ'IeMeHTa), XnMmmnyeckas q)opmyna N ypaBHeHUe XUMUYECKON
peakuun — rnpu peeHnmn y'-I66HOI'IO3HaBaTeJ'IbeIX 3adad; C y‘-IéTOM 3TUX MOAeJ1bHbIX I'Ipeﬂ,CTaBﬂeHVIVI BbIABINATb N XapaKTepn3oBaTb
CylleCTBeHHble NMPU3Hakn n3yv4aemblx 00BEKTOB — XMMUYECKMX BewecTB N XUMNYECKUNX peaKLl,VIPI;



Bba3oebiMmu uccrnedosamesibCKUMU delicmeusiMu

1.

YMEHMEM NCMNOoJNIb30BaTb NOCTaBJIEHHbIE BOMPOCHI B Ka4eCTBe MHCTPYMEHTa NOo3HaHUA, a Takke B Ka4eCTBe OCHOBbI A4 cbopMMpoaava rmnoTesbl
Nno npoBepke nNpaBUIbHOCTU BbICKa3blBa€MbIX cy>|<,quV||7|;

npmo6peTeHme onbiTa No niaHnpoBaHuo, opraHn3aunm n npoBeaeHno y4eHN4EeCKMX aKCNepnMeHToB: yMeHMe HabnogaTb 3a X0 AOM npouecca,

CaMOCTOATENbHO MPOrHO3NMPOBAaThL ero pesynbtart, GopMynupoBaTb 0600LLEHNA U BbIBOAbLI MO pe3ynbTataMm NpoBeAEHHOMO OMbiTa, UCCregoBaHUS,
COCTaBNATb OTYET O NpoaenaHHon paboTe;

Pa6omoli c uHgpopmayuel

1.

3.

yMEHMeM BbIOVpaTh, aHanu3npoBaTh U UHTEPNPETMPOBaTb UH hopMaLIMiO Pa3fNYHbIX BUOOB M (DOPM NPeAcTaBreHus, MONy4aemMyr U3 pasHbIX
NCTOYHMKOB (Hay4HOMOMymnsipHas nMTepaTypa XMMUYECKOro CoAepaHusi, cripaBoYHble nocobus, pecypcbl MHTEpHeTA);

YMEHUEM MPUMEHSITb PasnnyHbIe MeToAbl M 3anpochl MPK Mo UCKe U 0TGope MHGOPMALIMKN U COOTBETCTBYIOLLMX AaHHbIX, HEOGXOAUMBIX ANst
BbINOTHEHMS1 Y4EOHbIX M NO3HABaTeNbHbIX 3af4ay OnpeaenéHHoro Tmuna; NnprobpeTeHne onbiTa B 0651acTi NCNonb3oBaHWs MHOPMALIMOHHO-
KOMMYHMKaTUBHbIX TEXHOMNOIIA, OBNaZeHne KynbTypoi aKTUBHOIO MCMONb30BaHUsi PasfiMyHbIX MOUCKOBbLIX CUCTEM;

YMEHMEM WCMOoNb30BaTh M aHanNM3npoBaTh B NpoLecce y4ebHoW 1 uccrieoBaTenbCkon AeATENBHOCTU MH(OPMaLVIO O BIUSIHUM MPOMbILLIIEHHOCTH,
CEenbCKOro X03aNCTBa U TPaHCNopTa Ha COCTOsIHME OKpY)KatoLeln NPUPOaHON Cpeabl;

YHueepcaanblMU KOMMYHUKamue8HbIMU delicmeusimu

1.

yMeHneM 3agaBaTb BOMNPOCHI (B xone guanora u/vnm ,EI,MCKyCCI/II/l) no cywecTtBy o6cy>|<,1:|,aeM017| TEMbI, (*)OpMyJ'II/lpOBaTb CBOU npennoxxeHms
OTHOCUTEJ1bHO BbINOJIHEHUA npe,qnomeHHoﬁ 3ajavu,

np|/|o6peTeH|/|e onbiTa npe3eHTaunn pe3yrnbTaToB BbIMOJIHEHUA XUMNYECKOro aKCnepmnmMeHTa (na6opaTopHoro onbITa, na6opaTopH0171 pa6OTbI no
nccrnegoBaHUo CBOMCTB BELLECTB, yqe6Horo I'IpOGKTa);

3aMHTEPeCcoBaHHOCTb B COBMECTHOWN CO CBEPCTHUKaMM NO3HaBaTENbHOM 1 CCNeaoBaTeNbCKOM AeATENbHOCTU MPY PeLLEHNN BO3HUKAIOLLMX
npobnem Ha ocHoBe y4YéTa OBLUMX MHTEPECOB U COrnacoBaHns No3numin (06CyxaeHns, 0bMeH MHEHUAMU, «MO3roBble TYPMbI» U Ap.);

YHueepcanbHbIMU pe2ynsimueHbIiMu delicmeusimMu

1.

YMEHNEM CaMOCTOATENIbHO onpenenAaTb uenn aeaTeribHOCTU, NNaHnpoBaTh, OCYLWECTBIIATb, KOHTPONMMpoBaTh U Npu HGO6XO[J,I/IMOCTI/I
KOPPEKTNpOBaTb CBOK OEATEJIbHOCTD, Bbl6|/|paTb Hanbonee SCb(beKTVIBHbIe cnocobsbl peweHua y'-I96HbIX M NO3HaBaTellbHbIX 3a4a4, KOPPEeKTUpoBaTb

NpeafioKEeHHbIN anropuTmM AENCTBMIA NPU BbINOSTHEHUWN 3a4aHUIN C YY4ETOM MOSTYYEHMS HOBbIX 3HaHMI 00 n3yyaemMbix 0ObekTax — BeLeCcTBax U
peakuusx;

2. YMEHMEM MNCMNOoJ1Ib30BaTb U aHalNMM3npoBaTb KOHTEKCTbI, npealiaraemblie B yCITOBUA 3adaHun.

M peoMeTHble pe3yribTaTbl



B cocTaBe npegMeTHbIX pe3ynbTaToB N0 OCBOEHMIO 00A3aTeNbHOro CcoaepKaHus, yCTaHOBMEHHOMO AaHHON NPMMepPHON paboyen NnporpammMon, BelAENAoT:
OCBOEHHbIE 00Y4aLWNMNCA HAyYHblEe 3HaHUS, YMEHMS U cnocobbl 4ENCTBUIA, cneundmyeckme Ana npegMeT Hol obnactn « Xmumusy, Buabl AeSTENbHOCTM MO
NOJSTYYEHWNIO HOBOIO 3HAHWUS, Ero MHTEpnpeTauumn, NpeobpasoBaHNIO U NPUMEHEHWNIO B PA3NNYHbIX YY4EOHbBIX U HOBbLIX CUTYaLMSAX.

MpeamMeTHble pe3yrnbTaTbl NPEACTaBNEHbI MO rogam 06y4eHust U oTpaxalT ChOPMUPOBAHHOCTb Y 0BYyYatoLLMXCS CreayoLwwmx YMEHWI:

8 KITACC

1.

packpbiéamb CMbICIT OCHOBHbIX XMMUYECKUX MOHSATUIA: aTOM, MOJIeKyna, XMMUYECKUIA 3NeMEHT, NPOCTOe BELLECTBO, CIIOXXHOE BELLECTBO, CMECh,
BaNEHTHOCTb, OTHOCUTENbHAsA aTOMHas U MOJeKynsipHasi Macca, KONMYecTBO BELLECTBA, MOMb, MOJIsipHasi Macca, MaccoBasi A0S XMMUYECKOTo
anemeHTa, MOMNSApPHbIA 06bEM, OKCU, KUCINOTAa, OCHOBaHWNE, COlMb, 3NEKTPOOTPULIATENBHOCTb, CTEMNEHb OKUCNEHNS, XMMNYECKas peakLus, TENoBoWn
atbdekT peakLun, kKnaccudukaLus peakLmin, XMMmnyeckas cesasb, pacTBoOp, MaccoBasl [oNs BelLlecTBa B pacTBOPE;

unIrCmMpuUpo8ams B3aMMOCBSi3b OCHOBHbBIX XUMUYECKUX MOHATUM (CM . M. 1) U NPUMEHSITb 3TV NMOHATUSA NPY ONUCAHUM BELLECTB U UX NpPEBPAaLLEHNI;
UCnobL308ams XUMUYECKYIO CUMBOIUKY AN COCTaBMEHNs (hOPMYI BELLECTB U YPaBHEHWUI XMMUYECKUX peakLii;

onpedenﬂmb BaNeHTHOCTb aTOMOB 3J1IEMEHTOB B 6I/IHaprIX coeanHEeHNAX; cTeneHb OKUCIeHna afieMeHTOB B 6I/IHaprIX CoeNHEHUAX]
NpuHaanNeXxXHoCTb BELWECTB K onpe/:l,enéHHomy Krnaccy coeMHEHNI No (bOpMyJ'IaM; BUL, XMMUNYECKOWN CBA3N (KOBaJ'IeHTHaFI n I/IOHHaFI) B
HeopraHn4ecknx coeaAnHeHuAX;

packpbigame cMbic/1 nepunognyeckoro 3akoHa [1. 1. MeHaeneeBa: 4eMOHCTPUPOBAaTbL NOHUMaHWE NEPUOANYECKON 3aBUCMMOCTN CBONCTB
XUMUYECKNX SNTIEMEHTOB OT UX MOMOXEHUS B MEPMOONYECKON CUCTEME; 3aKOHOB COXPAHEHMS MaCChl BELLIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJTIEKYIISIPHOIO y4eHUsl, 3akoHa ABOrafipo; oruckieame U Xapakmepusosame TabnnyHyo hopMy Nepnoanyeckor CUCTEMbl XMMUYECKUX
3MEMEHTOB: pas3nuyaTtb NOHATUS «rnaBHasa nogrpynna (Arpynna)» u «noboyHas nogrpynna (brpynna)», manbsie 1 6onblime

nepvonbl; COomHocume 0603Ha4YeHUs1, KOTOpble UMeloTcs B Tabnuue «lMeprnoamnyeckasn cuctema xmmmyeckmx anemeHToB [. . MeHaeneesa» ¢
YMCNOBLIMU XapaKTeEPUCTUKAMM CTPOEHMSI aTOMOB XMMUYECKMX 3NIEMEHTOB (COCTaB M 3apsa siapa, obLiee YMcro aNeKTPOHOB M pacnpeneneHme mux
MO 3NEKTPOHHBLIM CMOSAM);

Kraccughuyuposams XMMUYECKNE 3NIEMEHTbI; HeOpraHM4eckne BeLLLeCTBa; XMMUYeckne peakuum (o Yncny n coctaBy y4acTBYOLUMX B peakumm
BELLEeCTB, N0 TennoBoMy apdekTy);

Xapakmepu3osealmb (OI'IUCbleamb) obLLMe XxMmmyeckme CBOMCTBA BELLECTB pa3finyHbIX Knaccos, noareepxKaad onncaHmne npmuMe pamum
MOJEeKYIAPHbIX ypaBHeHI/II7I COOTBETCTBYOLLUNX XUMNYHECKUX peaKLl,VII;I;

rpocHo3uposamb CBOWCTBa BELLECTB B 3aBMCMMOCTM OT UX KA4eCTBEHHOIO COCTaBa; BO3MOXHOCTH npoTeEKaHNA XMMNYECKUX npe Bp8LLI,€HVII7I B
Pa3fmiMYHbIX YCINOBUAX;

8bI4UCI1AMb OTHOCUTESIbHYHO MOJTEKYTAPHYIO U MONAPHYH MaccChl BELWECTB; MaCCOBYIO AOJ1H0 XMMNYECKOro arieMeHTa rno d)opmyne coegnHeHNA,
MacCOBYO OOJ1H0 BeLllecTBa B paCcTBope; NpoBo ANTb paC‘-IéTbI no ypaBHEHUIO XUMUNYECKON peakuunun;



10.

11.

MPUMEHSIMb OCHOBHbIE OnepaLn MbICIIUTENBHOW AeATeNbHOCTU — aHamnu3 U CUHTe3, cpaBHeHWe, 0600LLeHe, cucTeMaTn3aLuio, Knaccudukaumio,
BbISIBNEHME NPUYMHHOCIIEACTBEHHbIX CBSI3eN — ANsi U3y4YeHUs CBOWCTB BELLECTB Y XMMUYECKUX peakUMii; eCTeCTBEHHOHaYYHble MEeTOAbl NO3HaHKS
— HabnogeHve, U3aMepeHne, MoaenMpoBaHNe, SKCNEPUMEHT (pearnbHbIN U MbICTIEHHbIN);

crnedosams NpaBuUnam nosib30BaHUS XMMUYECKOIN Nocyaon 1 nabopaTopHbiM 0GopyaoBaHMEM, a TakKe NpaBuiaM o6palleHns C BELeCTBaMU B
COOTBETCTBUM C UHCTPYKLIMSAMU MO BbIMNONTHEHMWIO NabopaTOPHbIX XMMMUYECKUX OMbITOB MO NMOMy4YeHuto 1 COGUPaHuno razaoobpasHbiX BELLECTB
(Bomopona v kucrnopoaa), NPUrOTOBIIEHMIO PaCcTBOPOB C ONpeAenéHHO MaccoBOW onein pacTBOPEHHOIO BELLECTBa; NnaHMpoBaTh U NPOBOAUTL
XVIMUYECKUE IKCMEPUMEHTBI MO pacno3HaBaHMIO PACTBOPOB LLENOYEN U KUCIIOT C MOMOLLbIO MHAMKATOPOB (NakMmyc, (heHongTanevH, MeTUrnopaHx u

Ap.).

9 KJTACC

1.

packpbi8amb CMbICIT OCHOBHbIX XMMUYECKMUX MOHATUN: XMMUYECKUIA S1EMEHT, aTOM, MOSieKyna, UOH, KaTUOH, aHNOH, MPOCTOE BELLECTBO, CIOXHOE
BELEeCTBO, BaneHTHOCTb, A1IEKTPOOTPULATENbHOCTb, CTENEHb OKUCIEHNS, XMMUYECKas peakums, XMMnyeckasa CBs3b, TEMNOBOW aPeEKT peakumn,
MOJ1b, MONSIPHLIN O6BHEM, PacTBOP; SMEKTPONUTLI, HEANEKTPOIUTLI, 3MNEKTPONUTUYECKasl AMCcoUMaumnst, peakumnmn NoHHoro obmeHa, obpaTtnmble n
HeobpaTumble peakumm, OKUCIIMTENbHOBOCCTAaHOBUTESbHLIE PeakLUMn, OKUCIIUTENb, BOCCTAHOBUTESb, OKUCIIEHNE 1 BOCCTAHOBIEHNE, anfoTponus,
aMdOTEPHOCTb, XMMUYECKasi CBA3b (KOBaNeHTHas, MOHHad, MeTannmyeckas), Kpuctannuyeckasi peliéTka, Kopposus MeTansos, CniaBbl; CKOPOCTb
XUMUYECKOW peakumu, npeaensHo aonyctumas KoH ueHtpaumsa (MOK);

USIIOCMpUpPO8amb B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN (CM. M.1) M MPUMEHSTb 3TV MOHSATUSA NPY ONUCaAHUM BELECTB U UX NPEBPaLLEHWI;
UCros1b308amb XMMUYECKYI0 CUMBOIUKY Ar1si COCTaBMeHMs (hOpMYI BELLECTB U YPaBHEHUIA XUMUYECKUX PeaKLIWiA;

ornpedesisimb BaneHTHOCTb M CTeNeHb OKUCIEHUSI XMMUYECKMUX SNIEMEHTOB B COEANHEHNSAX PasNMYHOro COCTaBa; NPUHAANEXHOCTb BELLECTB K
onpeaenéHHoMy Knaccy coeauHeHuin no oopmynam; Bua XMMUYECKON CBS3N (KoBaneHTHas, MOHHasi, MeTansmyeckasl) B HeopraHM4eckmx
COeOMHEHUAX; 3apsia MOHA MO XUMUYECKON (DOpPMYre; XapakTep Cpeabl B BOAHbIX pacTBOPax HEOPraHWYECKNX COeANHEHWI, TUM KPUCTanIMYecKoi
PELUETKN KOHKPETHOTO BELLECTBA;

packpbieamb CMbIC/1 Nepunoanyeckoro 3akorHa . . MeHgeneesa u geMoHCTpMpoBaTh ero

NOHMMaHWe: Oruckbieame U Xapakmepu3o8ame TabnunyHyo (hopMy Neprnoanyeckor CUCTEMbI XUMUYECKMX SIIEMEHTOB: PasnnyaTth NOHATUA «rnaBHas
nogrpynna (Arpynna)» un «noboyHas nogrpynna (bpynna)», manble n 6onbLune nepuoapbl; COOMHOCUMb 0603HAYEHNS, KOTOPbIE UMEIDTCS B
nepuoanyeckon Tabnuue, ¢ YNCNOBLIMU XapakTePUCTUKAMKN CTPOEHNSA aTOMOB XMMMUYECKUX SNIEMEHTOB (COCTaB 1 3apsg sapa, obliee uncno
3MNEKTPOHOB W pacnpeaeneHne Nx No 3NEKTPOHHbLIM CNosiM); 06BbACHAMB obLLMe 3aKOHOMEPHOCTU B U3MEHEHNM CBOWCTB SM1EMEHTOB U X
coeanHeHW B npeaenax mManbiX NepUoaoB M rMaBHbIX NOArpynn ¢ Y4ETOM CTPOEHUS NX aTOMOB;

KﬂaCCUd)UHUpOSme XUMU4eckKkmne anemMeHTbl; HeopraHn4eckme sellecrtsa; XuMn4eckmne peakumn (I'IO YyCny n CoCTaBy y4acCTBYHOLNX B peakunin
BellecTB, No TenyioBomMy SCb(*)eKTy, MO M3MEHEHUIO CTENEHEN OKUCIIEHUST XUMUYECKNX SJ'IeMeHTOB);

xapakmepusoeams (onucbieams) obLNE XMMUYECKE CBONCTBA BELLECTB pasfvyHbIX KNaccoB, MoATBEpXKaas onMcaHue npume pamm
MOJEKYNSAPHBIX Y MOHHbIX YPABHEHMI COOTBETCTBYIOLLIMX XMMUYECKMX peakLuii;



8. cocmaensime ypaBHEeHUs 9NeKTPONUTUYECKON AMCCoLMaUmMm KUCNOT, LWernoYvern 1 conen; NonHble U COKpaLLEHHbIe YpaBHEHUSA peakLnii MOHHOMO
obMeHa; ypaBHEHUS peakuuii, MOATBEPKAAILWMNX CYLLECTBOBAHNE FrEHETUYECKON CBA3M MEXAY BELLEeCTBaMU pasfnyHbIX KITaccoB;

9. packpbigampb CYUHOCTb OKUCITUTENTbHOBOCCTAHOBUTEJIbHbIX peaKLu/u7| nocpencTtBoM COCTaBJ1IEHUA 3JTEKTPOHHOIO B6anaHca aTux peaKLu/u7|;

10. npoeHo3uUposamb CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHMS; BOBMOXHOCTW NPOTEKaHNS XMMUYECKUX NPEBPAaLLEHNI B pa3nnYHbIX
YCMNOBUSIX;

11. ebiqucissime OTHOCUTENbHYIO MOJNEKYJTAPHY0 U MONAPHYO MaccCbl BELWECTB; MaCcCOBYHO OOJ1H0 XMMUYECKOro afieMeHTa no ct)op Myne CoeaAnHEeHUA;
MacCCOBYO O0OJ1H0 BeLleCTBa B paCTBOpe; NpoBOOUTb paC‘-IéTbI no ypaBHEHUIO XUMUNYECKON peakumnu,

12. cnedosams NpaBunam nosib30BaHUA XMMUYECKOI NMocyAon 1 nabopaTopHbiM 060pyaOBaHMEM, a Takke NpaBuiam obpalleHUs C BeLLeCTBaMu B
COOTBETCTBUM C MHCTPYKLMSIMU MO BbINOSHEHMIO NTAaBOPaTOPHbLIX XMMUYECKMX OMbITOB MO NOSy4eHUo U cobnpaHmio razoobpasHbix BELLECTB
(ammumaka u yrnekucroro rasa);

13. nposodumb peakuum, NoATBEPXKAAOLME Ka4EeCTBEHHBIN CO CTaB pasnUYHbIX BELWECTB: pacrno3HaBaTh OMbITHbIM NyTEM Xropua 6pomua, noaua,
kapboHaT, chocat, cunukat, cynbgaT, rMAPOKCUANOHBI, KATUOHBI AMMOHUS Y MOHbI U3YYEHHbIX MeTarnoB, MPUCYTCTBYIOLLME B BOAHbLIX pacTBOpax
HeopraHN4ecKnx BELLECTB;

14. npumeHsimb OCHOBHbIE OnepaLnm MbICIIUTENBHON AEATENBHOCTU — aHanu3 U CUHTE3, CpaBHEeHne, 06006LLeHMe, cucTeMaTU3aLMIo, BbIABNEHNE
NPUYNHHOCNEACTBEHHbIX CBA3E — AN N3yYeHUsi CBOWCTB BELLECTB N XUMUYECKNX peaKkuUii; eCTECTBEHHOHAYYHble MeTOAbl NO3HAHUSA —
HabntogeHve, namepeHne, MogenupoBaHmne, S3KCNEPUMEHT (pearnbHbI U MbICTIEHHBIR).

COAEP>XAHWE YYEBHOIO NPEOMETA «XUMWA» MO TOOAM N3YYEHUA 8 KINACC
MepBoHayanbHble XUMUYECKUE MOHATUSA

I'Ipe,u,meT XUMmnK. Ponb XuMnn B XXn3HM YenoBeka. Tena u Bewlectsa. dPnsmyeckne cCBOMCTBA BELLECTB. ArperaTHoe cocTosiHme BelecTs. MNoHATue o
MeTogax No3HaHUS B XUMUU. XNMKS B CUCTEME HayK . YUuncTble BewecTBa 1 cmecn . CnocoObl pasgeneHunsa cmecen .

ATOoMbI 1 MOJIEeKyIbl. Xumundeckne aneMmeHTbl. CUMBOINbI XUMUYECKUX SNIEMEHTOB. HDOCTbIe N CNOXHble BellecTBa. ATOMHOMOJ'IeKyj'IFIpHoe y4yeHune.

Xummnyeckas cbopmyna. BaneHTHOCTb aTOMOB XMMUWYECKMX 3NeMeHTOB. 3aKOH NOCTOsIHCTBA cocTaea BellecTB. OTHOCMTENbHAA aToMHasi Macca.
OTHocuTenbHas MoneKkyndapHaa Mmacca. MaccoBasi LONA XMMUYECKOro afieMeHTa B COeAUHEHWMN.

dunanyeckne n XMMmnyeckne aBneHUs. XmMmmyeckasi peakums n e€ npnsHakm. 3akoH COXpaHEHUs Macchl BelecTB. XumMmudeckme ypaBHeHus. Knaccudmkaums
XUMUYECKUX peakuuin (CoeauHeHNs, pas3rnoXeHus, 3aMeLLeHuns).

XUMMYECKNIA SKCMEPUMEHT: 3HAKOMCTBO C XMMUYECKON NOCYAow, C npasuinaMmm paboTsel B nabopatopun 1 npuémamm obpalleHms ¢ nabopaTtopHbIM
obopynoBaHueM; n3ydeHume 1 onucaHne ouandeckux CBOMCTB 0b6pasLIOB HEOpPraHMYeCKMX BeLLecTB; HabnwaeHe gusmdeckmx (NnaeneHne Bocka, TasgHue
nbaa, pacTupaHue caxapa B CTyMnKe, KUneHue 1 KoHaeHcaunsi BoAbl) U XMMUYECKNX (fropeHne CBeYun, npokannuBaHne MeaHON NpoBOMOKW, B3auMOJencTBue
Mera C KUCINOTOW) SABMEeHWIA, HabniogeHne 1 onncaHme Npu3HakoB MPOTEKAHUS XMMUYECKNX peakumi (pasnoxeHne caxapa, B3anMoaencTBue CepHON
KncnoTbl ¢ xnopuaom 6apus, pasnoxeHue ruapokcuaa meau (1) npu HarpeBaHuW, B3aMMoaencTBme xenesa ¢ pactsopom conu meau(ll)); nsydeHve



cnocoboB pasaerneHus cMecei (C NOMOLLb0 MarHuTa, unbTpoBaHWe, BbinapuBaHue, UCTUNNSALUS, XpoOMaTo rpadust), NpoOBeAEeHNE OUYMCTKM NOBapPEHHON
conu; HabntoaeHve 1 onucaHne pesynbTaToB NPOBEAEHMS ONbITa, UINIOCTPUPYIOLLErO 3aKOH COXPaHEHUsI Macchl; Co3aaHne moaenen Monekyn
(wapocTepXHeBbIX) .

BaxHeWNLwne npeacTtaBUTeN HeopraHN4YeCcKUX BeLLecTB

Bo3gyx — cmechk rasoB. CocTaB Bo3ayxa. Knucrnopog — anemeHT U NpocToe BelecTBo. HaxoxaeHne kncnopoaa B npupoae, hmsndeckne n XuMmnyeckmne
cBolcTBa (peakunn roperus). Okemasbl. lNpumeHeHne kncnopoga. Cnocobbl Nony4eHus kucnopoaa B nadbopaTopmm U NpOMbILLNEHHOCTN. KpyroBopoT
kucrnopoga B npupoge. O30H — anfoTponHas MoauduKaums KMCnopoaa.

Tennosoi 3dEKT XMMUYECKOW peakLum, TEPMOXMMUYECKME YPaBHEHUS, 9K30 U SHAOTEPMUYECKIE peakumi. TONNMBO: Yrofb U MeTaH. 3arpsisHeHne
BO3[yXa, YCUNeHne NapHUKOBOro addpekTa, paspyLLEHNe 030HOBOTO CrOs .

Bogopoa — anemeHT 1 NnpocToe BeLecTBO. HaxoxaeHne Bogopoaa B npupode, hmsmyeckme n XMMn4eckme CBOMCTBa, NPUMEHEHNe, CnocoObl NOyYeHus.
CocTaB KUCnoT U cornen .

KonuuyecTtBo Bellectea. Monb. MonsipHas Macca. 3akoH Asoragpo. MonspHbin 06bEM ra3oB. Pac4€Tbl MO XMMUYECKMM YpaBHEHMSAM.

dusmyeckune ceonctsa Boabl. Boga kak pactsoputenb. PactBopbl. HacbllweHHble U HEHACbILLEHHbIE pacTBOpbl. Pacmeopumocmb eeuwjecms 8
e8ode.' MaccoBasi oons BelecTBa B pacTBope. XMMuyeckme ceoictea Boabl. CoctaB oCHOBaHWU. Porb pacTBOpOB B NPUPOAE U B XN3HM YeroBeKa.
KpyrosopoT BoAbl B npupofe. 3arpasHeHne npupoaHbix Bod. OxpaHa u o4nmcTka npupoaHbIX BOA.

Knaccundukaums HeopraHmnyecknx coeanHeHunin. Okemabl. Knaccndukaums okcmaos: coneobpasyowme (0OCHOBHbIE, KUCIOTHbIE, aMOTEPHbIE) U
HeconeobpasyloLme. HomeHknaTypa okCuaoB (MexayHapoaHasa 1 TpusManbHas). Pruanyeckme n XmMmmnyeckne CBOMCTea okecuaos. MNonyyeHue.

OcHoBaHus. Knaccmudgukaumsa oCHOBaHWI: LENOYN N HEPACTBOPMMbIE OCHOBaHUSA. HoMeHknaTypa ocHoBaHWI (MeXayHapogHas u TpuBmanbHas).
duanyeckne n xmMmmnyeckne CBONCTBa OCHoBaHMN. MonyyeHne ocHoOBaHUN.

Kucnotbl. Knaccndmkaums kncnot. HomeHknatypa KACnoT (MexagyHapoaHasi u TpusmnanbHas). dusnyeckme n xmmmnyeckme CBOMCTBa KUCNoT. Psg
akTusHoctn metannos H. H. bekeToBa. [lonyyeHne Kncnor.

Conun. HomeHknaTypa conen (MexxayHapoaHas v TpuuanbHas). Puanyeckne n xmMmyeckme ceoncTea cornei. Cnocobbl Nony4eHus Cone.
["eHeTn4eckas cBs3b MexXxay Knaccamm HeopraHnM4eCkmnx COG,EI,I/IHGHI/IVI.

XUMMYECKMIA SKCMIEPUMEHT: KaYeCTBEHHOE onpeadeneHne cogepXXaHus KMcrnopoaa B Bo3ayxe; nonyydeHve, cobupaHme, pacnosHaBaHue 1 U3ydeHue CBOWCTB
Kncnopoaa; HabnogeHne B3aMMOAENCTBUS BELLIECTB C KUCINOPOAOM M YCINOBMSI BOSHUKHOBEHUS M NPeEKpaLLEeHUs ropeHust (noxapa); 03HakoMIieHne ¢
obpa3suamm OKCMAOB M ONUCaHWE UX CBONCTB; NosnydeHne, cobupaHme, pacnosHaBaHue N U3ydeHne CBOWCTB BoAopoaa (ropeHune); B3aumonencreme
Bogopoaa c okcmaom meau(ll) (Bo3amMoXXHO ncnonb3oBaHme Bugeomatepuanos); HabnogeHne obpasyos BeLeCcTB KonnyecTsoM 1 Monb; nccnegosaHme
0CODOEHHOCTEN PacTBOPEHUS BELLLECTB C Pa3fIMYHON pacTBOPUMOCTLIO; MPUIroTOBIIEHNE PacTBOPOB C onpeaesiéHHON MacCcoBOW OONeN pacTBOPEHHOMO
BELLECTBA; B3aMMOAENCTBMNE BOAbI C MeTannaMmm (HaTpmem u kanbumnem) (BO3MOXHO MCMONb30BaHNe BUaeoMaTepuanos); onpeaeneHne pactBOpoB KUCMOT
N LLIENOYEN C MOMOLLIbKO MHAMKATOPOB; UCccredoBaHMe 00pasLoB HEOPraHNYECKUX BELLECTB pa3 NMUYHLIX KIaccoB; HabnogeHne n3MeHeHNs OKpacku
WMHOMKATOPOB B pacTBOpax KUCIOT U LWeNoven; nsyvyeHme szanmonencramsa oken ga meau(ll) c pactBopom cepHom KMCOThbl, KUCAOT C MeTannamm, peakummn



HenTpanuaauuu; nosydyeHne HepacTBOPUMbIX OCHOBAHW, BbITECHEHME OAHOrO MeTansa ApyrMMm U3 pactsopa COofu; peLlleHne aKcnepMMmeHTanbHbIX 3agay
no Teme «BaxHenLume Knaccbl HEOPraHMYECKNX COEOUHEHNINY.

Mepuognyuecknii 3aKoOH U NepuoaguYeckas cucteMa xmummieckux anemeHToB [1. U. MeHgeneeBa. CTpoeHMe aTOMOB.
Xumnyeckasn cBa3b. OKUCNIUTENbHO-BOCCTAHOBUTENbLHbIE peakuumu

I'IepBble NOMbITKN K.I'IaCCI/I(bI/IKaLWII/I XUMUYECKUX aneMeHTOoB. NoHATue o rpynnax cXxogHblX 3/1eMEeHTOB (LLl,eJ'IOL-IHbIe N weno4vyHolemersbHble MeTarniibl,
ranoreHbl, UHEPTHbIE ra3bl. OneMeHTbl, KOTOpble o6pa3yr0T aM(bOTeprle OKCMAabl N rmapokcnabl.

Mepuoguyeckun 3akoH. Neprnoanyeckas cuctema xmummyeckmx anemeHtos [1. . MeHgeneesa. Buabl Tabnuubl «lMepuoguyeckasa cucrema XMMmn4eckux
anemeHToB [1 . N . MeHaeneesa» . [Nepuogbl v rpynnbl . PU3nyecknin CMbICN NOPSAKOBOrO HOMepa, HOMEpPOoB Nepu oAa 1 rpynnbl AeMeHTa .

CtpoeHne atomoB. CocTaB aTOMHbIX sigep. M3oTonbl. AnekTpoHbl. CTpoeHMe 3reKTPOHHbIX 060M104eKk aTOMOB NepBbIX 20 XMMUYECKUX 3NTEMEHTOB
nepuognyeckon cuctemol 1. . MeHgeneeBa. XapakTtepuctmka XMMMYECKOro afieMeHTa No ero nosiokeHuto B nepuogundeckon cucteme . 1. Mengeneesa.

3aKOHOMEPHOCTU M3MEHEHNS pagnyca aTOMOB XMMUYECKNX 3f1e MEHTOB, METaNIM4Yeckmx u HeMeTannmM4yecknx CBOMCTB Mo rpynnam 1 nepuogam. 3HayeHve
nepmoan4eckoro 3akoHa 1 Nnepmoanyeckon CUCTEMbl XMMUYECKUX SNIEMEHTOB AS18 Pa3BUTUS Hayku U Npaktu kn . [ . N . MeHgenees — y4€HbIN U rpaXKgaHuH

OneKTpooTPULATENIBHOCTb XMMUYECKUX SNIEMEHTOB. XMMUYE CKasi CBSA3b (MOHHAs!, KOBareHTHas NonsipHas U KoBaneHTHast Heno nsipHasi). CTeneHb
okucrneHusi. OKUCNUTENBHOBOCCTAaHOBUTENbHbIE peakuun. MpoLecchl OKUCNEHNst 1 BOCCTAHOBIEHMS. OKUCIIUTENN U BOCCTAHOBUTENMN.

XUMMYECKUIN IKCNEPUMEHT: U3ydeHrne o6pasLoB BELWECTB MeTar JIOB Y HEMETarnoB; B3auMoAencTBMe rmapoKcmaa LMHKa ¢ pacTBOpaMu KUCTIOT U
LLieNI0Yel; NpoBeAeHME ONbITOB, UMMIOCTPUPYHOLLMX NPUMEPbLI OKUCIUTENbHOBOCCTAaHOBUTENbHbIX peakUmnii (ropeHne, peakumnm pasnoxeHusl, CoOeAMHEHs).

MexnpegMeTHble CBA3U
Peanunsaums mexnpeaMeTHbIX CBA3EW NPy U3y4EHN XMMKK B 8 KNacce OCYLLIECTBISETCS Yepes3 UCMOb30BaHUe Kak ObLMX eCTECTBEHHOHAYYHbIX MOHATUN,
Tak n I'IOHFlTI/II7I, ABNAKLWNXCA CUCTEMHBIMU ONA OTAENbHbIX NpeaMeTOB eCTeCTBeHHOHay‘-IHOFO LUnKna.

O6Lme ecTeCTBEHHOHAYYHblE NMOHATUS: Hay4YHbIN (OaKT, rMNoTesa, Teopusi, 3aKOH, aHanun3, CUHTE3, Knaccudukauns, NepmoanYHoCTb, HabnwoaeHve,
3KCNEepUMEHT, MoAeNnMpoBaHe, usMepeHne, Moaenb, ABMneHue.

dusuka: maTepus, aToM, ANEKTPOH, MPOTOH, HEWTPOH, UOH, M30TONM, PaaNOaKTUBHOCTb, MONEKYNa, ANEKTPUYECKUI 3apsas, BELLEeCTBO, TENo, O6bEM,
arperaTHoOe COCTOsIHME BelllecTBa, ras, pmandeckme BeNMYMHbI, eanHULIbI UBMEPEHUSI, KOCMOC, NNaHeThbl, 38é3abl, ConHue.

Buonorusa: dotocnHTes, abixaHue, bruocdepa.

leorpadus: aTmocgepa, rmapocdepa, MMHeparnbl, FTOpHbIE NOPOAbI, NoNe3Hble NCKoMaeMble, TONNMBO, BOAHbIE PECYPChI .



9 KNACC
BelecTBO U XuMNyecKas peakums

I'Iepmo,u,mquKMVl 3aKOH. I'Iepmop,vlquKaﬂ cucrtema xmmmyecknx anemeHToB [1. . MeHgeneesa. CTpoeHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B UBMEHEHUN CBONCTB
XUMNYECKNX 3NTIEMEHTOB NepBbIX TpéX nepnoaos, Kanud, Kanbuma n nx COoeVHEHNN B COOTBETCTBUN C MOSIOKEHNEM 3NIEMEHTOB B I'IGpVIOﬂ,VI‘-IGCKOVI cucrteme
M CTpoeHMnemM nx atTomMoB. CTpoeHme BeLLeCcTBa: BMAbl XMMUYECKON CBA3N. Tunbl KpUcTanmnmyeckmnx peLLIéTOK, 3aBMCUMOCTbL CBOMCTB BeLlecTBa OT Tuna
KpVICTaJ'IJ'II/I‘-IeCKOIZ peIJJéTKVI M BUAA XMMUYECKOWN CBSA3MN.

Knaccudvkauma n HoMeHknaTypa HeopraHM4eckmx BeLecTB (MexayHapoaHasi U TpuBMarnbHas). XMMUYeckue CBOMCTBA BELLECTB, OTHOCALLMXCS K
pPasnUYHBLIM KNnaccam HeopraHU4Yeckux co eMHEHUIA, reHeTUYeckasa CBA3b HEOPraHNYeCKUX BELLIECTB.

Knaccugukaumsa XumMmyecknx peakumnin No pasnmyHbiM npusHakam (Nno YMCry M CoCTaBy y4acTBYHOLLMX B peakunn BeLEeCTB, No TennoBoMy addekTy, no
N3MEHEHUNIO CTEMEHEN OKUCTIEHUSA XMMNYECKNX SNIEMEHTOB, N0 0OpaTUMOCTH, NO Yy4aCTUIO KaTanmaaTopa). JK30 U SHAOTEPMUYECKUE peakLmu,
TEPMOXMMUYECKMNE YPaBHEHUS.

MoHsITUE O CKOPOCTU XMMMUYECKOW peakumu. MoHATE 06 06paTUMbIX 1 HEOBPATUMbBIX XMMUYECKUX peakumsiX. MOHSATNE O FOMOTrEHHbIX U FreTEPOreHHbIX
peakumsix. [ToHsmue o xumMu4eckom pasHosecuu. Pakmopbl, 8MIUSIOUUE HA CKOPOCMb XUMUYECKOU peakyuu U MOIOKEHUE XUMUYECKO20 PaBHOBECUS.

MexaHn3M OKMCIIUTENIbHOBOCCTAHOBUTESbHLIX PeaKLMI (3NEKTPOHHLIN BanaHC OKUCIUTENbHOBOCCTAHOBUTENBHOW peakumm).

Teopus aneKTPoONUTUYECKO anccoLmaumnmn. SNeKTponuTbl N HESNEKTPONUTLI. KaTnoHbl, aHMoHbl. MexaHuam auccoumanmun BELWECTB C pasnnyHbIMY BUaaMm
Xvmudeckoi ceasn. CteneHb anccounauun. CunbHble 1 cnabble 3NeKTPonuTbl.

Peakuum noHHoro obmeHa. YcnoBusi NpoTekaHnst peakumii IOHHOro obMeHa, NosHble U COKpaLLEHHbIE MOHHbIE YpaBHEHUSI peakumii. CBOMCTBA KUCHOT,
OCHOBaHWIA U conelt B cBeTe NpeAcTaBneHuin 06 aneKTponuTMYeckon auccoumaummn. KayecteeHHble peakummn Ha UoHbl . [ToHssmue o audpornu3se coseli .

XUMMNYECKNIN IKCNEPUMEHT: 03HAKOMIIEHNE C MOAENSAMUN KPUCTaNIMYECKNX PeLLETOK HEOpraHMYeCcKX BELWECTB — MeTassioB U HeMeTanmnos (rpacduTa u
anmMasa), CrNoXHbIX BELLECTB (Xflopuaa HaTpust); ccriejoBaHMe 3aBUCUMOCTM CKOPOCTU XMMUYECKON peakLum OT BO3AENCTBUS pas3fMyHbIX (DaKTOpOB;
nccrnefoBaHUe 3NeKTPONPOBOAHOCTY PacTBOPOB BELLECTB, MPOLEcca AMCCOLMaLMmM KUCHOT, LEeNoYen 1 conei (BO3MOXHO UCMONb3oBaHme
BMZEeoMaTepmanos); MPO BeAEeHWE OMbITOB, UMMHOCTPUPYIOLLMX NPU3HAKKM NPOTEKAHWST peakumii MoHHoro obmeHa (06pa3oBaHue ocajka, BblAeneHue rasa,
obpasoBaHue BoAbl); ONbITOB, UMMOCTPUPYIOLLMX NPUMEPbI OKUCIIM TeNIbHOBOCCTAHOBUTENbHbIX peakuuii (ropeHne, peakuum pasnoXeHusi, CoeaAnHeHNs);
pacno3HaBaHVe HEOPraHNYECKMX BELLECTB C NMOMOLLbIO KaYECTBEHHbIX peaKLuii Ha MOHbI; peLeHre SKCNePUMEHTanbHbIX 3aday .

HemeTtannbl n ux coeguHeHus

Obwag xapakTtepucTtuka ranoreHoB. OCO6eHHOCTM CTPOEHNS aTOMOB, XapaKTepHble cTeneHn okucneHus. CTpoeHue u pmusnyeckme CBOMCTBA NPOCTLIX
BELLEeCTB — ranoreHoB. XMMmnyeckme CBONCTBa Ha Npumepe xropa (B3aMMogencTane ¢ MeTannamu, Hemetannamu, wenoyamu). Xnoposogopog. CongHas
KMCRoTa, XMMn4eckme CBOMCTBA, NoslyvyeHue, npuMeHeHne. [lenctamne xropa u XnopoBogopoaa Ha opraHvMaM yernoseka. BaxHewnume xnopuapsl n nx
HaxoxgeHue B npupoae .

Obwasa xapakTtepucTtmka anemeHToB VIArpynnbl. OCO6EHHOCTU CTPOEHMS aTOMOB, XapakTepHbIE CTEMEHN OKUCTTEHUS.



CTpoeHune n pmnsnyeckme CBOMCTBA NPOCThIX BELWECTB — KUCIOpPOAa U cepbl. ANNOTPOMNHbIE MoaMdUKaLMK KNCITopoaa 1 cepbl. XMMUYECKNe CBONCTBA
cepbl. CepoBoaopos, CTpoeHue, urandeckne n xmmmyeckne ceonctea. Okcuabl cepbl Kak NpeAcTaBUTENM KUCIOTHBIX okenaoB. CepHas KMcnoTa,
dhusnyeckne n xmmmdeckme CBOMCTBa (00LMe Kak npeacTaBuMTeNs Knacca KUCNoT U cneundudeckue). Xummdeckme peakuum, nexatlynue B OCHOBE
NPOMBILLMIEHHOrO cnocoba nony4eHns cepHon KncnoThbl. MNpumeHeHne. Conm cepHOM KACMOThbI, KAYeCTBEHHas peakumnsa Ha cynbdaTnoH. HaxoxaeHue cepbl
N eé coeMHeHN B Npupoae . XMMNYEeCKOe 3arpsi3HEHME OKpYXKatoLen cpeabl COeAMHEHNSIMU Cepbl (KUCNOTHLIE A0XON, 3arpsa3HeHNe Bo3ayxa U
BOAOEMOB), CNocobbl ero NpeaoTBpaLLeHns .

Obwasa xapakTtepuctmka anemeHToB VArpynnbl. OCOGEHHOCTM CTPOEHMS aTOMOB, XapaKTEePHbIE CTEMNEHN OKUCIEHUS.

A30T, pacnpocTpaHeHne B npupoae, pusnyeckme n xmmmieckmne cesoncTea. KpyrosopoT asoTa B npupoae . AMMMak, ero omsmyeckne n Xummyeckue
CBOWCTBA, NosfyvyeHne n npumeHeHne. Conm aMMoHUS, X OU3NYECKNE N XMMUYECKNE CBONCTBA, NPUMeEHEHNe. KayecTBeHHasi peakumsi Ha MOHbl aMMOHKS.
A30THas KMCnoTa, e€ nony4veHue, pmsnyeckme n XMMnieckne cBoncTea (0bLLMe Kak NpeacTaBUTENs Knacca KACNoT 1 cneundmyeckme. Vicnonb3oBaHne
HUTPaTOB M CONEN aMMOHUS B Ka4eCTBE MUHeparbHbIX yA06peHnn. XnMmnieckoe 3arpasHeHne okpyxaroLlen cpeibl CoeanHeHnsiMM a3oTa (KUCNOTHbIE
AoXan, 3arpas3HeHne Bosayxa, NoYBbl U BOLOEMOB).

docop, annoTponHbie Moandmkaumm gocdopa, pusndeckme n xmmmudeckme ceorctea. Okeng pocdopa(V) n poccopHas kucnota, pusndeckmne m
XUMUYECKME CBOMCTBA, Nony4veHmne. Micnonb3oBaHne hocdaTos B KA4eCTBE MUHEParbHbIX ya0OpeHui.

Obwas xapakTepuctmka anemeHToB IVArpynnbl. OCO6EHHOCTU CTPOEHMSI aTOMOB, XapaKTepPHbIE CTEMEHN OKUCIEHUS .

Yrnepog, annoTponHble MoauduKaL M, pacnpocTpaHeHe B npupoae, pusmyeckme 1 xummdeckue ceorictea. Agcopbuusi. Kpyroeopot yrnepoga B npupoge.
Okcuapl yrnepoaa, ux uandeckne n XMMn4Yeckne CBOMCTBa, AEVWCTBUE Ha XUBbIe OpPraHn3Mbl, MONyYeHUE U MPUMEHeEHNe. DKONormyeckme npobdnems,
cBsidaHHble ¢ okeuzom yrnepoga(lV); runoTtesa rnobanbHOro NoTenneHus KnMMaTa; NapHUKoBbIN 3ddpeKT. YronbHasi KucnoTta u eé€ conu, nx usnmyeckme un
XMMUYECKNE CBOMCTBA, NonyyYeHne 1 npumeHeHne. KayectseHHasi peakuusi Ha kapboHaTuoHbl. Micnonb3oBaHne kapboHaToB B ObITY, MeaAMUMHE,
MPOMBILLIIEHHOCTU M CENbCKOM XO35INCTBE.

lMepBoHavaneHble NOHATUA 00 OpraHMYECKMX BELLLECTBAX Kak O CoOeaNHEHUSAX yrnepoaa (MeTaH, aTaH, 3TUNeH, aueTUneH, 3TaHors, rMUUepUH, YKCyCHas
kucnoTta). Mx cocmase u xumu4deckoe cmpoeHue. MNMoHATME 0 B1UONorMyecKkn BaxkHbIX BELLECTBAX: Xupax, benkax, yrnesogax — v Ux ponu B XnU3HU
yenoBeka. MamepuaribHoe edUHCMBO Op2aHUHECKUX U Heop2aHUYeCKUX coeduHeHuU.

KpemHuin, ero pmanyeckme n xmmmyeckne CBOMCTBAa, NonydeHmne u npumeHeHne. CoeanHeHus kpemHus B npupoge. Obwme npectasneHms ob okcmae
kpemHua(lV) n kpemHuneBon kucnote. CunumkaTbl, UX UCNOMb30BaHue B bbITy, MeguumHe,

NPOMbILLNEHHOCTU. BaxHelwue cmpoumersibHbie Mamepuarsibl. KepaMuka, Cmeksio, ueMeHm, 6emoH, xene3obemoH. Npobriembr 6e30nacHo2o
UCronb308aHUsi CMpoUMmMe ibHbIX Mamepuasios 8 Mo8cedOHe8HOU XUSHLU.

XUMUYECKUIA SKCNEPUMEHT: U3yveHne obpas3LoB HEOPraHUYECKMX BELLECTB, CBOMCTB COMNSAHOWM KUCMNOTbI; NPOBEAEHNE KAYECTBEHHbBIX peakLuini Ha Xnopua-
WOHbI U HabnaeHe NPU3HAKOB NX MPOTEKAHUSA; OMNbITbI, OTPaXaroLme prusnyeckme n XMMM4eckne CBOMCTBA ranoreHoB U NX COeaNHEHUN (BO3MOXHO
MCNonb3oBaHWe BMAEOMaTEPMAnoB); O3HaKoMIIeHNe ¢ obpasuamm XropuaoB (ranoreHnaoB); 03HaKOMIeHne ¢ obpasLamm cepbl U €€ coeauHeHnaMM (BO3
MOXHO MCMONb30BaHWe BUAeoMaTepnanoB); HabnogeHue npouecca obyrnMeBaHusa caxapa nog AeNCTBMEM KOHLIEHTPMPOBAHHOW CEPHOM KUCMOTbI; U3y4YeHune
XUMUYECKNX CBOVUCTB pa30aBneHHON CEPHOM KUCMOTbI, NPOBEAEHNE KAaYeCTBEHHON peakuun Ha cynb@aTnoH 1 HabnogeHne npusHaka eé NnpoTeKkaHus;
0O3HaKOMIIeHMe ¢ hr3nMdecKkMMM CBOMCTBaMM a3oTa, hoccopa n Nx coeguHeHnn (BO3MOXHO UCNONb30BaHMe BUAeOMaTepmanoB), obpasuamm a3oTHbIX 1



dochopHbIX yoobpeHuit; nonydeHmne, cobmupaHmne, pacno3HaBaHNe U M3ydeHMEe CBOWCTB aMMMaKka; NpoBeaeHne KayeCTBEHHbIX peakumii Ha NOH aMMOHUS U
docaTroH 1 n3yyeHne NPpU3HaKoB X NPOTEKAHUSA, B3aMMOOENCTBUE KOHLEHTPUPOBAHHOW a30THOM KUCMOThI C MeAbo (BO3MOXHO NCMOSb30BaHNe
BMgeomaTepuarnos); M3y4yeHne MOAENEN KpUCTanInydecknx peLweTok anmasa, rpaduta, pynnepeHa; o3HakoMIIeHne ¢ NpoLeccom agcopounn
pPacTBOPEHHbIX BELLECTB aKTUBMPOBAHHbLIM YINIEM M YCTPONCTBOM NPOTUBOrasa; nonyyeHue, cobmpaHume, pacnosHaBaHue U U3y4yeHne CBONCTB YrieKUcroro
rasa; npoBefeHNe Ka4eCTBEHHbIX peakuuin Ha KapOoHaT 1 CUNTMKATUOHBI U N3yYeHe NPU3HAKOB MX NPOTEKAHMS; 03HAaKOMIIEHME C NPOAYKUMNENA CUIUKATHON
NPOMBbILLSIEHHOCTH; PELLEHNE SKCMEPUMEHTANbHbIX 3a4a4y No TeMe «BaxHenwme HemeTansbl U UX COEOUHEHUSAY.

MeTannbl 1 X coeguHeHus

ObLwaga xapakTepmcTmka XMMNUYECKNX SNEMEHTOB — MeTarsoB Ha OCHOBAHMM UX NOMNOXEHWS B NEPUOANYECKON CUCTEME XMMUYECKUX anemeHTos [. U.
MeHgeneeBa n cTpoeHust atomoB. CTpoeHue meTannoB. MeTannuyeckas CBs3b 1 MeTannmMyeckas Kpuctannudeckas pewéTtka. QNeKTPOXMMNYECKUN psg
HanpsXeHun meTanmnos. Pranyeckme N xmmmyeckne ceonctea metannos. ObLme cnocobbl NonyyYeHus meTannoB. [NoHATNE O KOPPO3UKN MEeTarnoB,
OCHOBHbI€ CNocobbl 3aLUMTLI X OT KOppo3un. Cnnaebl (CTanb, YyryH, AropantoMuUHUA, 6poH3a) 1 X NpuMeHeHne B BbITy U MPOMbILLFIEHHOCTH.

LLlenoyHble MeTansbl: MONOXEHWe B NepUogU4eckon cucteme xummndeckux anemeHTos [l. V. MeHgeneesa; CTpoeHMe Ux aTOMOB; HaxoXaeHne B npupoae.
dusmyeckne n xmummyeckme CBoncTea (Ha npumepe HaTpua n kanus). Okeuabl U rMAPOKCUAblI HATPUA U Kanus. NpuMeHeHne WenoYHbIX MeTanoB n nux
COEeNHEHUNN.

LLlenoyHo3emernbHbIE MeTanbl MarHUn 1 KanbLMA: NONIOXEHME B NEPUOANYECKON CUCTEME XMMMYeckmx anemeHToB [1. V. MeHgeneesa; cTpoeHue nx
aTOMOB; HaxoXaeHue B npupoge. dnsmdeckme n Xumnyeckne CBOMCTBa MarHus 1 kansums. BaxHenwmne coeamHeHns kanbLms (okeua, ruapokcua, conm).
KEcTkocTb BOAbI M CNOCOBbLI €€ YCTpaHEeHUS.

AnOMUHUI: NONOXEHNE B nepmop,mquKoﬁ cucteme xmmmyecknx anemenTos [1. . MeHgeneesa; CTpoOeHne aTtoMa; HaxoxgeHue B npupoae. dunsnyeckue un
XUMUNYECKME CBOMCTBA artOMUHKS. AM('*)OTeprIe CBOWCTBa okcuaa u rmapokcnaa antoMUHUA.

>Keneso: nonoxeHwne B nepnogmyeckon cucteme xummyecknx anementos [1. . MeHgeneeBa; ctpoeHme aToMa; HaxoxaeHue B npupoge. dusmnyeckue u
XUMunyeckune ceomncTea xenesa. Okengel, rmgpokemabl n conu xenesa(ll) n xenesa(lll), nx coctas, cBOMCTBa U NOMy4YeHUE.

XUMMYECKUIA SKCNIEPUMEHT: O3HAKOMIEeHMe ¢ 06pasLamMmn MeTarnmnoB U CNiaBoB, X OU3NYECKUMIN CBOMCTBAMU; N3yYeHMe pe3ynbTaToB KOPPOo3un MeTasnsos
(BO3MOXHO MCMONb30BaHWe BuaeomMaTepmarnoB), 0CO6EHHOCTEN B3aMMOAENCTBUSA OKCUaa KanbLms U HAaTpUs C BOAOW (BO3MOXHO MCMONb3oBaHWe
BMAEOMaTepuaroB); UCCrneaoBaHne CBONCTB XECTKONM BOAbI; MpoLecca ropeHust xxernesa B KUcrno poae (BO3MOXHO UCMob30BaHWe BUAeoMaTepuanos);
NPU3HAKOB NPOTEKAHUS KAYEeCTBEHHbIX peakUuid Ha UOHbI (MarHus, Kanbuus, anoMuHms, unHka, xenesa(ll) n xenesa(lll), megu(ll)); HabnoaeHve n
onvcaHve NPoLEecCoB OKpaLUMBaHUA MIaMeHN MOHAMK HATPUS, Kanus 1 Kanbumsa (BO3MOXHO UCMONb30BaHWe BuaeomMaTepuanoB); UccrneaoBaHme
amMdOTepHbIX CBOWCTB NMApOKcKaa antoMUHUA U TMAPOKCUAa LIMHKA; peLlieHne aKcnepuMeHTarnbHbiX 3aaa4d no teme «BakHellume meTannsl U nx
COeMHEHUs» .

Xumusa n okpyxatowias cpeaa

HoBble MmaTepuansl u TexHonormn. Bewectea n matepuanbl B MOBCEAHEBHOM XM3HU YenoBeka. Xumusi U 30opoBbe. besonacHoe ncnonb3oBaHme BELLECTB U
XUMUYECKUX peakuuin B ObITy. [epBas No MOLLb NPY XMMUYECKUX OXOorax 1 oTpaBneHusax. OCHOBbI 9KOMOrM YeCKOM rpaMoTHOCTU. XMMUYECKOE 3arpsi3HEHNE
OoKpy>KatoLLier cpeapbl (NpeaenbHast 4onycTuMas KoHueHTpaumns Bewwects — MOK). Ponb XxumMumn B peLueHnmn aKonormdeckmx npobnem.



MpupoaHble UCTOYHWUKK YrIeBoA0POA0B (Yronb, MPUPOAHbIV ra3, HedTb), NPOAYKTbI UX NepepaboTkn, UX Posib B ObITY U MPOMBILLNIEHHOCTH .

XnUMn4yecknn QKCNEPUMEHT:. N3y4yeHue 06pa3LI,OB mMmatepunanoB (CTeKJ'IO, cnnasbl MeTannoB, NOJIMMEpPHbIE MaTepI/IaJ'IbI).

MexnpeameTHble CBA3U

Peanusauus MeXnpeamMeTHbIX CBSA3eNn npu n3y4eHnn xmmmn B 9 knacce OCyulleCTBAETCA Yepe3 NCMNOoJIb30BaHNE KakK obLymx €CTeCTBEeHHOHaYy4HbIX NOHATUMN,

TaK 1 NOHATUN, ABNSAIOLMXCS CUCTEMHbBIMUW AS151 OTAENbHbIX npeamMmeToB eCTeCTBEHHOHay4YHOro Luukna.

OGLLMe ecTeCTBEHHOHAYYHbIE MOHATUA: Hay4YHbIV haKT, rMnoTesa, 3aKoH, TeOpPUsl, aHanmns3, CUHTE3, Knaccudukauus, Nnepuoany HocTb, HabnaeHve,
3KCMEepPMMEHT, MOAENPOBaHNEe, N3MepeHne, MOAenNb, ABNeHMe, NapHUKOBbIN 3pdeKT, TexHomnorus, matepuansl. GU3nka: MaTtepus, aToM, 3NEKTPOH,
NPOTOH, HEUTPOH, NOH, M30TOM, PAANOAKTUBHOCTb, MONEKYIa, ANEKTPUYECKUIA 3apsad, NPOBOAHMKM, NOMNYNPOBOAHVKNA, ONINEKTPUKMN, (DOTOINEMEHT,
WHAMKAaTOpP, BELLECTBO, TeNno, 00bEM, arperaTHoe COCTOsIHME BELLLeCTBa, ras, pacTBop, PaCTBOPMMOCTb, KpUcTannmyeckas pelléTka, cnnasbl, usnmyeckmne

BeInMYuHbl, €UHULIbI U3MEepPEeHNA, KOCMNYECKOE NPOCTPaHCTBO, NaHeThl, 3Bé3abl, ConHue.

Buonorusa: gotocuHTes, AbixaHne, bruocdepa, akocuctTemMa, MUHeparbHble YA0OpeHWsl, MUKPO3NeMEHTbI, MaKpO3iEMEHTbI, NUTaTernbHbIE BELLEeCTBa .

Feorpacpvm: aTMOC(*)epa, rmp,poabepa, MUHeparnbl, rOpHble NOpPOAdbl, NoJie3Hble UCKOoMaeMble, TOMJIMBO, BOAHbIE peCypChbl.

KaneHpapHo-TemMaTu4ieckoe nnaHMpoBaHuMe no xumumn 8 Knacc

2 yaca, 68 yacoB

Ne | Pasgen. Tema ypoka Kon- | daTa Ucnonb3oeaHu
BO nposedeH | e
yaco | us
B obopydoeaHusi
«Toyka pocma
Tema 1. Xumusa — BaxkHass o6nacTb eCTeCTBO3HAHMUA U NPaKTU4YeCKon AesaTenbHOCcTH YenoBeka (5 4)
1 | NpegmeT xumun Ponb XMMUKM B XXMU3HU YernoBeka. XMMmUs B cucteme Hayk. MeToabl NO3HaHUS B XUMUN. 1
2 3HaKoMCTBO C npaBunammn 6e3onacHOCTN K Npnémamm paboTbl B Xummudeckom nabopatopun. MNpakTnyeckas 1 Lndposas
paborTa: nabopaTtopusi
. RELEON
Ne 1. MNMpaBuna paboTbl B nabopatopun 1 npuémel obpaLleHns ¢ nabopaTopHbiM 060pya0BaHNEM
Lincpposon
Aatyuk
Temneparypbl

CnupToBka




Cseuva.

3 Tena v BewlecTtBa 1

4 dunsmyeckune ceoncTea BeLwecTB. ArperaTHoe COCTOSIHUE BELLECTB . 1

5 YucTble BellecTBa 1 cmecn. Cnocobbl pasgeneHust cmecelt. NMpaktuyeckas pabotaNe 2. PasgeneHne cmecen | 1 Lincpposas
(Ha NnpuMepe OUYUCTKN MOBAPEHHOW COMnK) nabopaTtopusi

RELEON

Tema 2. BelwlectBa
M XMMUNYECKne peakumm
(154)+1 4

6 ATOMbI N MONEKyIbl. XMUYECKUE 3M1EMEHTI 1

7 | 3HaKM (CMMBOIbI) XMMUYECKNX 3NEMEHTOB 1

8 [MpocTble n crnoxHble BewecTBa. ATOMHOMOSEKYIISIPHOE yYeHMeE. 1

9 Xumunyeckas chopMmyna. BaneHTHOCTb aTOMOB XMMMWUYECKMX SNIEMEHTOB 1

10 | 3akoH NocTosHCTBa cocTasa BellecTB. OTHocUTENbHAas aToMHas macca. OTHOCUTENbHAsA MOMEKynspHas 2

- mMacca .

11

12 | MaccoBasi onst XMMUYECKOro aNeMeHTa B COegUHEHUN 1

13 | Pusunyeckne n XMMmMYecKne ABMneHUs 1

14 | Xumnueckasn peakumsi. [pnaHakm 1
N yCrioBmsi NPOTEKaHUS XMMUYECKMNX peaKkLmi

15 | XvMunyeckne ypaBHeHus 1

16 | Tvnbl xXMMn4yecknx peakumn. Peakumnsa coegmHeHus 1

17 | Peakuua pasnoxeHus 1




18 | Peakuusa sameLieHus
19 | Peakuusi obmeHa
20 | 3akoH coxpaHeHust macchl BelecTB. M. B. JIOMOHOCOB — YYEHbIN 3HLMKITONEOUCT. BEChbI
TEXHOXMMUYECK
ve nnu
3NEKTPOHHbIE;
cBeuya; konba
NNOCKOAOHHas
250 mr; noxka
Ans cKuraHms
BeLlecTB
21 | KoHTtponbHasa pabota Ne 1
Tema 3. Boaayx. Kucnopoga.
Okcuabl
(54)
22 | Bosgyx — cmecb rasoB. CoctaB Bo3gyxa Kucnopog — anemeHT u npocTtoe BelectBo. O30H — annoTponHas
MogudmkaLums Kucnopoga
23 | HaxoxgeHue kucnopoga B npupoae, usndeckne n Xmmmyeckne CBOMCTBa (peakumnm OKUCNEHNS, FOpeHME.
lMNoHsTHe 00 okcuaax
24 | Cnocobbl nonyyeHus knucnopoga B nabopatopuv U NPOMBbILLAEHHOCTU. [pyMeHeHWe KUCropoaa.
MpakTnyeckasa paboTta
Ne 3. lNonyyeHune n cobmnpaHme kucrnopoaa, n3yvyeHme ero CBOMCTB.
25 | Tennosou appekT XMMNYECKON peakunu, NOHATME O TEPMOXMMUYECKOM YPaBHEHNN, 3K30 N SHOOTEPMUYECKUX
peakuusax
26 | TonnuBo (yronb 1 MeTaH). 3arpasHeHne Bo3gyxa, cnocobbl ero npegoTBpalleHus. YceuneHne napHUKOBOro

ahpekTa, paspyLLUEHNE O30HOBOTO CIOS .

Tema 4. Bogopopa. CoctaB Kucnot n conen (5 4)




27 | Bogopog — aneMeHT 1 NpocToe BELECTBO
28 | HaxoxgeHve B npupoge, pusmnyeckme n XmMmnyeckme CBOMCTBa (Ha npMMmepe B3auMOAENCTBUS C HEMeTanna
MU 1 OKCMAAMWU MeTansmoB
29 | MNpumeHeHune, cnocobbl NoNyyeHns Bogopoaa.
MpakTnyeckasi pabota Ne 4. MNony4yeHne n cobmpaHne Bogopoaa, M3y4eHme ero CBonCTB
30 | CoctaB KucnoT u conen
31
Tema 5. KonnyecTBeHHble OTHOLWIEHUSA B XMMUUN
(44)
32 | Konnyectso Belectsa. Monb. MonspHas macca
33 | 3akoH ABoragpo. MonsipHbIi 0ObEM rasos .
34 | PacyéTbl No XMmMmn4e CKUM YpaBHEHUSAM.
35
Tema 6. Boga. PactBopbl. [ToHATMe 06 ocHoBaHuAX (5 4)
36 | dnsmyeckme cBoMCTBa BOAbLI. AHaNN3 N1 CUHTE3 — MEeTOoAbl U3y4eHUs CocTaBa BOAbI.
37 | XvMmunyeckme cBOMCTBA BOAb! (peakuun ¢ MeTannamu, okcugaMmm MmeTasnnoB U HemeTansoB
38 | CoctaB ocHoBaHui. [MoHATNE 06 uHauKaTopax Lndposas
nabopatopusi
RELEON
Lindpposon pH.
wtaTme
3aXXMMOM; NATb
XUMUYECKNX

cTakaHoB (25
mn);




npoMbIiBarnka

39 | Bopa kak pactBopuTens. PactBopbl. PacTtBopumocTs BellecTs B Boge. [paktudeckas paboTa: npunbop ons
Ne 5.1 . . . . . ONbITOB C
o 5. [puroToBneHne pacTBoOpoB C onpeaenéHHon MaccoBOW Aonen pacTBOPEHHOIO BELLECTBA. 3MEKTPUYECKIM
TOKOM; UCTOYHUK
NOCTOSIHHOrO
TOKa: NPobupKn
— 2 wr.
NPOHYMEPOBaHH
ble; NMYYNHKa;
CMNPTOBKa;
Npobkn — 2 wr,
nUHUET
40 | Ponb pacTBOpOB B NPUPOAE U B XMU3HKU YerioBeka. KpyroBopoT BoAbl B npupoge. 3arpsisHeHe NpUpoaHbLIX BOA.
OxpaHa 1 o4ncTKa NPUPOAHLIX BOA.
Tema 7. OCHOBHbIe KNaccbl HEOPraHU4YeCcKuxX coeguHeHun
(11u)+ 1y
41 | KnaccudmkaLumsa HeopraHM4eckux CoeauHEHNI.
42 | Okcuppl: cocTae, knaccudurkaumsi (OCHOBHbIE, KUCMNOTHbIE, aMdoTepHble, HeconeobpasytoLme), HOMeHKNaTypa
- (MexxgyHapoaHas n TpuBmnanbHas).
43 .
MonyyeHne n xMMmmnyeckne CBOMCTBa KUCIOTHbIX, OCHOBHbIX N aM{OTEPHbIX OKCUOOB.
44 | OcHoBaHus: cocTas, Knaccudmkaums, HOMeHkNaTtypa (MexayHapoaHas n TpusmarnbHas), usnyeckmne u Lndposas
- XUMUYECKNe CBOMNCTBA, CNOCOOLI MOMyYeHNs nabopaTtopus
45 RELEON

Lindpposon pH.
wTaTuB C
3aXMMOM; NATb
XUMUYECKNX




cTakaHoB (25
MI);
npombIBaska

46 | Kucnotbl: coctas, knaccudukaums, HOMeHKnaTypa, u3nyeckne nu XMMmye Ckme CBOMCTBA, CNocobbl
- NnosnyyYeHus.
47
Psap aktmBHOCTM MeTannos
48 | Conu (cpegHue): HOMeHKNaTypa, cnocobbl MONy4YeHnsi, B3aMMOLENCTBMNE CONEN C MeTannamu, KUCnoTamu,
- Lenoyamu 1 conamm
49
50 | MNeHeTn4yeckasn cBA3b Mexay Krnaccamv HeoOpraHU4YeCcKnx coeguHeHnn
51 | MNpakTnyeckas paboTa: Lndgpposas
. nabopaTtopus
Ne 6. PelueHune akcnepmMMeHTanbHbIX 3agad no temMe « OCHOBHbIE KITaCCbl HEOPraHMYEeCKNUX CoOeaANHEHNI RELEON
Lincpposon pH.
wTatmB C
3aKMMOM; NATb
XUMUYECKUX
cTakaHoB (25
mn);
npombIBarnka.
52 | KoHTponbHasa paboTta Ne 2
Tema 8. Neproaunyveckmn 3aKkoH U Nnepuoamnyeckas cuctema xummyeckux anemeHtoB [1. U. MeHgene eBa.
CtpoeHue atoma (7 4)
53 | MNepBble NoONbITKK KNaccndmrkaumm XMMnM4ecknx areMmeHToB. [NoHsATME O rpynnax CXo4HbIX 9N1EMEHTOB (Liesiod
Hbl€ U LLEeNOYHO3eMErbHbIE MeTansbl, ranoreHbl, UHEPTHbIE rasbl) .
54 | BnemeHThl, KOTopble 06pa3yT aMOTEPHbIE OKCUAbI 1 TMAPOKCUAbI
55 | MNepunogundecknin 3akoH n nepnogunyeckasl cuctema xmmmyeckmx anemeHTos [1. V. Mengeneesa. Nepuogbl,
rpynnbl, noArpynnbl. PrU3n4ecknin CMbICI NOPSLKOBOrO HOMeEpa afieMeHTa, HOMe poB Nepuoga v rpynnbl.
56 | CtpoeHue aTtomoB. CocTaB aTOMHbIX saep. N3oTonbl




57 | OnekTpoHbl. CTpoeHMe 3neKTPOHHbIX 000I04Yek aTOMOB NepBbiX 20 XMMUYECKMX 3NIEMEHTOB NEPUOSNYECKON
cuctembl [1. 1. MeHgeneesa
58 | XapaktepucTuka XMMUYeCcKoro afieMeHTa no ero nosoXxeHuto B nepmnoguyeckon cucteme . . Mengeneesa
59 | 3HauyeHne nepmnoanveckoro 3akoHa
N Nepmoanveckon CUCTEMbl XUMNYECKMNX INIEMEHTOB 115 pa3BuUTUSA Hayku v npaktukn. [. . Mengenees —
YYEHbIN, Negaror n rpaxgaHuH
Tema 9. Xummnyeckas cBs3b.
OKUCNUTEeNbHO-BOCCTaHOBUTENbHbIE peaKumm
(8 4)
60 | OnekTpooTpmUaTenbHOCTL aTOMOB XMMUYECKUX 3S1IEMEHTOB
61 | NoHHas xMumMuyeckas cBs3b Lindoposas
nabopaTtopus
RELEON
Lincpposon
OaTunK
Temneparypbl
NNaTUHOBbLIN;
OaTunK
Temneparypbl
TepMonapHbIn
62 | KoBaneHTHO-nonsgpHas cBsA3b Lindpposas
nabopaTopus
RELEON
Lincpposon
haTynK
Temnepartypbl
NNaTUHOBbLIN;
haTynk
Temnepartypbl

TepMonapHbIn




63 | KoBaneHTHO- HenonsipHas cBA3b

64 | CTeneHb oKucreHus

65

66 | OkncnutenbHoBOCCTaHOBMTENbHbIE peakunn (OBP). MNpouecchl okncneHnst u BocctaHoBnenms. OKNCNnTenu u
- BOCCTaHOBUTENMW.

67

68 | KoHTponbHasa pabota Ne 3




Kaner,apHo-TemaTw-lecxoe nnaHnpoBaHue No XxMmmumn 9 knacc

2 yaca 68 yacos

Tema pasgena v ypoka

Konnyectso
yacoB

Jata
npoBeAeHust

Ucnonb3oeaHue
ob6opydoeaHusi

«Toyka pocma




MoBTopeHue u yrnyGneHne 3HaHMIN OCHOBHbLIX pa3fenos Kypca 8 knacca

54)+1y

Mepuoanyecknin 3akoH. MNepuognyeckasa cuctema xmuMmndeckux anemenTos . U.
Menpeneea. CTpoeHue aTomMoB

3aKOHOMEPHOCTU B UIBMEHEHMM CBONCTB XUMMUYECKNX SNIEMEHTOB MNEPBbLIX TPEX
nepuogoB, Kanus, Kanbuusa n X COeANHEHN B COOTBETCTBUN C NONOXEHNEM
9J1IEMEHTOB B NEPMOANYECKON CUCTEME N CTPOEHMEM X aTOMOB

Knaccudukaumsa n HoMeHknaTypa HeopraHM4eckux BeLLecTs (MexayHapoaHas u
TpvBManbHas)

XuMmn4yeckmne cBoMCTBa BELLECTB, OTHOCALLINXCA K pPa3fmiMy4HbIM Knaccam
HeopraHn4ecknx CoeMHEHNN, X FeHeTU4ecKas CBsA3b HeopraHn4eckmnx BeLlecTB

CTpoeHme BellecTBa: BUAbl XMMUYECKOW CBA3N. Tunbl Kpuctanmin4eckmnx peLLIéTOK,
3aBMCUMOCTb CBOMCTB BeLLeCcTBa OT Tuna KpVICTaJ'IJ'II/I‘-IeCK017I peLIJéTKI/I .

Lindpposas
nabopaTtopus

RELEON

Lindpposon gatymk
TemnepaTtypbl
NnJaTUHOBbIN

KoHTpornbHas pabotaNe1

Tema 1. OCHOBHbIe 3aKOHO MEepHOCTU XMMNYEeCKUNX peaKu,Mﬁ

(44)

Knaccudukaums XmmMmyecknx peakumim no pasnmyHbiM NpusHakam.

MoHaTne o CKOpocCTHn XUMUNYECKOWN peakunn. [MoHATME O TOMOreHHbIX U reTeporeHHbIX
peakuynax .

Lndpposas
nabopaTtopusi
RELEON

Lndposon gatuuk
Temnepartypbl
nnNaTUHOBLIN

IMoHATHE 0 XMMMYECKOM paBHOBECUW. (DaKTOpr, BInnAOLLNEe Ha CKOPOCTb

Lndposas
nabopaTtopus




XUMUYECKOM peakunn n nonoxXeHne xmMmm4yeckoro paBHoBecusa .

RELEON

Lindpposon gatymk
TemnepaTypbl
nJaTUHOBbIN

10 | MexaHM3M OKUCNNTENbHOBOCCTAHOBUTESbHbLIX PeaKLMIi (3NEKTPOHHLIN GanaHc
OKVUCMNNTENBHOBOCCTAHOBUTEND HON peakumm).
Tema 2. dnekTponutnyeckasa gauccoumaums. Xummyeckme peakumm B pactBopax
(84)
11- | Teopus aNEKTPONUTUYECKON AUccoLmaLnn. SNEKTPOSUTLI U HEINEKTPOSUTLI. LUndposas
12 | KaTnoHbl, aHWoHbl. MexaHu3m gmMccoum aumm BeLwecTB ¢ pasnmyHbIMU BUaaMu nabopaTtopus
Xnmuyeckon ceasn. CteneHb anccoumaumm. CunbHble U criabble 3NeKTponunThI RELEON
Lincpposon gatymnk
3NEeKTPOornpoBOgHOCTMU
13- | Peakuumn noHHoro obMeHa, ycrioBusi Ux NpoTeKkaHusl. VIOHHbIE YpaBHEHUST peaKkuUii. Lndposas
14 nabopaTtopusi
RELEON
Lindpposon gatymk
3NEeKTPOornpoBOgHOCTHU
15- | XvMmun4yeckme CBOMCTBA KMCMOT, OCHOBA HUI U COMel B CBETE NpeacTaBneHun ob
16 | aneKkTponuMTU4ecKon anccoumaumm
17 | MNoHAaTne o rugponunse conen.
18 | lMNpaktnyeckasn pabota Ne 1 PewleHne akcnepnmeHTanbHbIX 3agay no Teme Lndposas
nabopaTtopus
RELEON

Lindpposon gatyumk
3MNeKTPONpPOBOAHOCTH

Tema 3. O6Lan xapakTepucTnka XuMmm4eckmx anemeHToB VIIA-
rpynnbl. FanoreHsl (4 4)




19 | Ob6was xapaktepucTtuka ranoreHoB . OCO6EHHOCTM CTPOEHMS aTOMOB 3TUX
9N1EMEHTOB, XapaKTepHble ANs HUX CTENEHU okncnerHms. CTpoeHne u pumsmdeckme
CBOWCTBA NPOCTLIX BELLECTB — ranoreHoB
20 | Xumu4eckue CBOMCTBA Ha NpuMepe xrnopa (B3anMogencTeume ¢ meTannamm,
HemeTannamu, weno4vammn). Xnoposogopoa. ConsiHaa KMcnoTa, XMMn4eckme
CBOWNCTBA, NONy4YeHne, NPUMMEHEHNE.
21 | dusmnonoruyeckoe AENCTBUE XIIOpa N XNOPOBOAOPOLA Ha OpraHn3M YerioBeka. Lndposas
BaxkHenLme xnopuabl N UX HaxoXaeHne B NpUpoAeE . nabopaTtopus
RELEON
22 | MNpakTnyeckas pabora: Lndposas
. i . nabopaTtopus
Ne 2. MNonyyeHne CONsiIHOM KUCMOThbI, U3y4eHNEe eé CBOWCTB RELEON
Tema 4. O6Lan xapakTepucTMKa XMuMM4ecknx anemeH- Tos VIA-rpynnbl. Cepa u
eé coeguHeHus (5 4)
23 | Obwas xapaktepucTtuka anemeHtoB VIArpynnbl. Oco6eHHOCTN CTPOEHMSI aTOMOB
3TUX SNEMEHTOB, XapaKTEPHbIE OS5 HUX CTEMEHWN OKUCIEHMS
24 | CTpoeHune n hmsmnyeckme CBOMCTBA NPOCTbIX BELLECTB — KMCMOPOAa 1 Cepbl.
AnnoTponHble Mogudmnkaumm Kmcnopoada n cepbl. XMMUYECKNE CBOWCTBA CEpbl.
CepoBogopoa, cTpoeHune, msmyeckne n xmmmyeckue ceonctea. OKcuabl cepbl Kak
npencTaBUTENN KMCMNOTHbIX OKCMAOB
25 | CepHas kucnoTa, pusmnyeckue Lindpposas
o nabopaTopus
N XMMMYECKMe CBOMCTBaA (00OLLMe Kak NpeacTaBUTENs Kracca KUCIOT U RELEON
cneunduryeckue), npuUMeHeHne
Lndposon gatuuk
SNEKTPONPOBOAHOCTHU
26 | Xumu4yeckue peakuum, nexaline B OCHOBE NPOMBbILLIEHHOIO cnocoba nonyveHus
CepHon KMcnoTbl. ConNu CepHOM KNCNOThI.
27 | HaxoxpgeHune cepbl U €€ coeanHEHUN

B npupoge. Xumnyeckoe 3arpAa3HeHune 0pr>|<arou_1el7| cpefbl coeguHEHNAMWN Cepbl




(KMCNOTHbIE AOXAW, 3arpsi3HEHNE BO3yXa U BOAOEMOB), CMOCOOLI ero
npenoTBpaLleHns

Tema 5. O6Lan xapakTepucTMKa XMMM4eckux anemeHToB VA-rpynnbil.
A3oT, hoccop n nx coegnHeHms (7 4)

28 | O6was xapakrepucTtuka anemeHtoB VArpynnbl. OCO6eHHOCTN CTPOEHMS aTOMOB
3TUX 3NEMEHTOB, XapakTepHble AN HUX CTENEHN OKUCNEHNS

29 | AsoT, pacnpocTpaHeHune B npupode, dusnmyeckme n XMMn4eckmne CBONCTBa.

KpyroBopoT a3oTa B npupoae

30 | AMMumak, ero pmsmyeckme n XMMmMyeckme CBOMCTBa, NoslydeHne n npumeHerHne. Conu
aMMOHMS, NX PU3NYECKUe N XMMNYECKne CBONCTBA, NPUMEHEHME.
MpakTnyeckasa pabota Ne 3. MNonyyeHne ammmnaka, n3y4eHue ero CBOMCTB.

31 | A3oTHas kucnoTa, eé uanyeckne n xmMmmyeckmne ceoncTaa (obLume kak Lindpposas
npeacTaBuTeNs Knacca K1cnot u cneuunduyeckne). cnonb3oBaHne HUTPaATOB U nabopaTtopus
corei aMMOHUS B KQ4eCTBE MUHEpParbHbIX yoobpeHui RELEON

Lindpposon gatymk
3NEeKTPoNpoBOAHOCTH

32 | Xumuyeckoe 3arpsis3HEHUE OKpY>KatloLLEen cpefbl COeANHEHUAMN a3oTa (KUCNOTHbIE
[oXau, 3arpsisHeHne Bo3ay xa, noyBbl U BOAOEMOB

33 | ®ocdhop, annoTponHbie Moandukaumm cocdopa, hmsnyeckme n Xmummnieckune
cBOWNCTBa

34 | Okeug docdopa(V) n doccopHas kucnota, pusmdeckme n XuMn4eckue CBOMCTBA,
nonyyeHune. Micnonb3oBaHne pocdatoB B Ka4ecTBe MUHEpPASbHbIX YA0OpPEHWIA.
3arpsisHeHne NnpupoaHbIX BogoémoB ocdaTtamum
Tema 6. O6LLas xapaKTepMCTUKA XMMUYECKUX 3reMeHToB IVA-
rpynnbl. Yrnepoa v KpeMHUN U UX coequHeHuns
(8u)+ 1

35 | Yrnepog

36- | Okcuapl yrnepoga, ux usmyeckme n Xummyeckue CBOMCTBaA.




37

38 | YromnbHas kucnota v eé conu, nux pmandeckme n XmMmmyeckne CBONCTBa, NonyveHme un
NpUMeEHEHNe.
39 | MNepBoHavanbHbIe NOHATUSA 06 OpraHMYeCKMX BellecTBax Kak 0 CoeaUHEHNAX
yrnepoga: ocobeHHOCTM cocTaBa M CTpoeHus. MNoHATNE 0 BMonornyeckn BaxHbIX
BelllecTBax: Xupax, 6enkax,
40 | KpemHui, ero msnyeckme n Xxmummnyeckme CBOMCTBa, NoslyYeHne u npuMmeHeHue.
41 | MNpaktnyeckasa pabota Ne 4 MNony4eHune yrnekucnoro rasa. KauecteseHHas peakums Lindpposas
Ha kapboHaT-NoH nabopaTtopus
RELEON
Lindpposon gatymk
3NEeKTPONpoOBOAHOCTH
42 | MNpaktnyeckasa pabata Ne 5 PelleHune akcnepMMeHTanbHbIX 3agay no teme Lindpposas
«HemeTannbi». nabopatopus
RELEON
Lincdposon gatumk
3NEeKTPoNpoBOAHOCTH
43 | KoHTponbHasi paboTta
Tema 7. O6GWMe cBONCTBa MeTansioB
(44)
44 | Obwas xapakTepuCcTUKa XMMNYECKUX SNTIEMEHTOB — METaIoB Ha OCHOBAHWUU KX
NonoXeHus B NepnoamnyecKkon cucteme xmmmyeckux anemeHtos [1 . U . MeHgeneesa
W CTPOEHUS aTOMOB
45 | CtpoeHune meTtannos. MeTtannuyeckas CBs3b U MeTannuyeckas Kpuctannuyeckas
peLuéTKa. DNEKTPOXUMUYECKNIA PSL HANPSPKEHUA MEeTarnnos
46 | Puanyeckue N XMMMYeckne CBOMCTBa METAaIIIOoB .
47 | Obwue cnocobbl nony4yeHnsa metannos. [NNoHATME 0 KOPPO3UWM METAasoB U

OCHOBHbIE CoCcobbI 3alWMThl OT KOpPo3nKu. Cnnasbl (CTanb, YyryH, AOPantoMUHNUNA,




OpoH3a), x NpuMeHeHne B ObITy ¥ MPOMbILLSIEHHOCTM

Tema 8. BaxHeHnwumne MmeTannbl U nX coeauHeHus

(16 v)+ 2
48 | leno4yHble meTannbl. [lonoxeHne B NEpMOANYECKON CUCTEME XUMUYECKNX
anemenToB [1. . MeHgeneeBa, cTpoeHne aToMOB. HaxoxaeHne B npupoge .
49- | dunanyeckne n XMMmn4eckne CBONCTBAa (Ha NpUMepe HaTpUst U Kanms
50
51 | Okeugbl n rmapoKeuabl HAaTpPUS U Kanus
52 | MNpuUMeHEeHME WEeNOYHbIX METANMOB U UX COEANHEHNI.
53 | Weno4yHosemernbHble MeTanbl MarHnim 1 KanbLmin, CTpoeHne atomoB. [lonoxe Hue
B Nepuogn4eckon cucteme xmmmude ckux anemeHtos [. . Mengeneesa.
HaxoxgeHue B npupoae
54- | dnsnyeckne n XMMmM4YeCckne CBOMCTBA KanbLUS N MarHus
55
56 | BaxHenwme coeamHeHus kanbLmsa (okeua, rugpokcua, conm).
57 | »KecTkocTb BoAbl 1 CNOCOOLI ee ycTpaHeHus. MpakTnyeckas pabota Ne 6.
YKEcTkocTb BOAbl N MeTOAbI €€ yCTpaHeHUs
58 | ANOMUHUA.
59- | dusnyeckme n xummnyeckme ceoncTea. AMpoTepHble CBOMCTBA OKCMAaa 1 rmapokcunaa
60
61 | XKeneso. Lndposas
nabopaTtopus
RELEON

Lndposon gatuuk
AaBrexHus

62

dusnyeckme 1 XuMn4eckne CBOMCTBA xeresa




63 | Okcugpl, rugpokeugbl n conu xenesa(ll)
nxenesa(lll) .
64 | MpakTnyeckas paboTta Ne 7. PelueHne akcnepuMeHTanbHbIX 3a4a4 No Teme Lincpposas
«MeTannbl» . nabopaTtopus
RELEON
Lindpposon gatyumk
JaBneHus
65 | KoHTponbHasa paboTta Ne3
Tema 9. BewecTBa n matepuanbl B XKU3HU YenoBeKa
(34)
66 | Hoeble maTepuanbl 1 TexHosnorMu. Belectsa n matepuansl B NOBCEOHEBHOM XN3HU
yenoseka. XvMus 1 340pOBbE.
Be3onacHoe 1cnonb3oBaHe BELLECTB Y XMMNYECKNX pPeakLnii B ObITY.
67 | MNMpupoaHble NCTOYHMKK YrNeBOAOPOAOB (Yronb, NPUPOAHbIV ras, HedbTb), NPOAYKTbI
nx nepepaboTkn, Ux posb
B ObITY M MPOMbILLIIEHHOCTM
68 | OCHOBbI 3KONOMMYECKOM rPAaMOTHOCTU. XMMMUYECKOE 3arpsi3HEHNE OKPYXKato LLen

cpeabl (NpeaenbHo fonycTuMast KoHueHTpaums Bewects — MK).

Pornb XvMuUM B peLeHnm 3KoNOrMYecknx npobnem




