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XUMUsA
Xumusa

NOACHUTE/IbHAA 3ANMNCKA

Mporpamma no XMMumm Ha ypoBHE OCHOBHOTO 06Lero obpasoBaHnA coCTaBNeHa Ha ocHoBe TpeboBaHUM K
pe3ynbTaTaM OCBOEHUsi OCHOBHOM 06pa3oBaTe/ibHOM Nporpammbl OCHOBHOro obuiero obpasosaHus,
npeacTtasneHHbix B PIFOC 000, a TakXe Ha ocHoBe deaepasibHOM paboyelt NnporpaMmbl BOCNUTAHUA U C YYETOM
KOHLUEeNnuMun npenosasaHns yyebHoro npeameta « XuMusa» B 06pasoBaTe/ibHbIX opraHM3aumax PoccMincko
depepauum.

Mporpamma no xMmmu AaéT npeacTasaeHne o uensax, obuen ctpaternn obydeHns, BOCNUTaHMUA U Pa3BUTUA
obyualowmxcsa cpeacTsamm ydebHoro npegmera, yctaHaBanBaeT obA3atenbHoOe NpeaMeTHOE COAEPKaHue,
npeaycmaTtpuBaeT pacnpeaeneHune ero no Knaccam u CTPYKTypupoBaHUMe Nno pasgenam u Temam nporpammbl no
XMMUU, onpenenser KoIMYeCTBEHHbIE M KaYeCTBEHHbIE XapaKTePUCTUKM COAEPKAHUA, PEKOMEHAYEMYHO
nocnenoBaTeNIbHOCTb U3YYEHUSA XMMUK C YH4ETOM MEXKMPEAMETHbIX U BHYTPUNPEAMETHbIX CBA3EM, NTOTMKU
y4yebHOro npotiecca, BO3pacTHbIX 0COBEHHOCTEN 0byYatoWwmxcs, onpeaenaet BOSMOXKHOCTM NpeameTta Ana
peannsaumnmn TpeboBaHU K pesynbTaTaM OCBOEHUA OCHOBHOM 06pa3oBaTeIbHOM NPOrpammbl Ha YPOBHE
OCHOBHOrO 06L,ero 06pasoBaHms, a TakKe TpeboBaHWUI K pe3ynbTaTam 0by4eHUs XMMUKN Ha YPOBHE Lenen
N3y4eHuns NpeameTa U OCHOBHbIX BUAOB y4ebHO-NO3HaBaTeIbHOWN AeATeIbHOCTU 0By4atoweroca No 0CBOEHMIO
y4ebHOro coaepraHums.

3HaHMe XMMUU CNYKUT OCHOBOM AN GOPMUPOBAHNSA MUPOBO33pEHUA 0byyatoLLerocs, ero NnpeacTaB/ieHui o
MaTepuasibHOM eANHCTBE MUPA, BaXKHYIO POJib UIPaloT pOPMUPYEMbIE XMMUEN NPEACTABEHMA O
B3aMMOMNPEBPALLEHMAX SHEPTUMN 1 06 IBONIOLMM BELLLECTB B NPUPOAE, O NYTAX peLlleHns rnobanbHbix npobaem
YCTOMUYMBOrO Pa3BUTUA YE0BEYECTBA — CbIPbEBO, SIHEPreTUYECKOM, MULLEBOM N 3KO/IOrMYECcKo 6e30MacHoCcTy,
npobnem 34paBoOOXPaHEHMS.

U3yyeHne xmummu:

CNocobCTBYET peannsaumm BOSMOXKHOCTEN 418 CaMOPa3BUTUA U GOPMUPOBAHUA KYNbTypPbl INYHOCTU, €€ obLiei
N GYHKLMOHANbHOM rPamMOTHOCTH;

BHOCUT BKN1a, B d)OpMMpOBaHMe MblWNEHNA U TBOPYECKUX cnocobHocTemn o6yl-|arou.|,mxcsq, HaBbIKOB UX
CaMOCTOATENIbHOM yqe6H0171 AeATENbHOCTU, SKCNEPUMEHTA/IbHbLIX U UCCNeJ0BaTE/NIbCKUX yMeHMM, HeO6XOAMMbIX
KaK B I'IOBCE,CI'HeBHOﬁ KU3HN, TAK U B I'IpOd)eCCMOHaJ'IbHOVI 0eATEeNbHOCTH,

3HAKOMMUT CO CNeUNPUKOM HAYHHOTO MbILWAEHMA, 3aKNaAbIBAET OCHOBbI LLE/IOCTHOMO B3rNA43 HA EAUHCTBO
NPUPOAbI N YEeNOBEKA, ABNAETCA OTBETCTBEHHbLIM 3TaNOM B GOPMMUPOBAHUM €CTECTBEHHO--HAaYYHOW FPAaMOTHOCTH
obyuatowmxcs;

cnocobcTyeT GOPMUPOBAHUIO LLEHHOCTHOTO OTHOLLEHWSA K €CTECTBEHHO--HAYYHbIM 3HAHWUAM, K MPUPOAE, K
Yye/I0BEKY, BHOCUT CBOM BKAa4, B 9Ko0rMyeckoe obpasoBaHme obyyatowmxcs.

[aHHble HanpasaeHns B 0bydeHUn xummnm obecneumsatotca cneundurkon cogepanma yuebHoro npegmera,
KOTOpPbI ABNAETCA NeAarorMyeckn af4anTMpoBaHHbIM OTparkeHnem 6a30BoM HayKM XMMUKN Ha onpeaenEéHHOM
aTane eé pasBuTUA.



Kypc XMmMnmn Ha ypoBHE OCHOBHOro obuiero obpasoBaHNs OPUEHTMPOBAH Ha OCBOEHME 0OYYaOLWUMUNCS CUCTEMDBI
NnepBOHaYabHbIX MOHATUIA XMMUKN, OCHOB HEOPTAaHMYECKOM XMMWNU U HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUIN
OpraHNYecKomn Xummu.

CTpyKTypa coaepaHma Nporpammbl MO XMMUK CHOPMUMPOBAHA HA OCHOBE CUCTEMHOIO NOAX0A3 K €€ U3YYEHMUIO.
CopeprKaHue CKNaAbIBAeTCA U3 CUCTEMbI MOHATUIA O XMMUYECKOM 3/IEMEHTE U BELLLECTBE U CUCTEMbI MOHATUI O
XMMUYECKOM peakummn. Obe 3T CMCTeMbI CTPYKTYPHO OpraHM30BaHbl MO MPUHLMMY NOCAeA0BaTeIbHOMO Pa3BUTMA
3HaHMWI Ha OCHOBE TEOPETMYECKUX NPEeACTaBAEHMIA PA3HOrO YPOBHA:

— aTOMHO--MONEKYNAPHOro yYeHMNA KaK OCHOBbI BCEro eCTeCTBO3HAHUA;
— MNepunognyeckoro 3akoHa . N. MeHgeneesa Kak OCHOBHOIO 3aKOHa XMMUK;
— YYEHMA O CTPOEHUU aTOMa U XMMUYECKOM CBA3Y;

— NpeAcTaB/ieHU 06 3/IEKTPOIUTUYECKON AMCCOLMALIMM BELLECTB B PacTBOPaXx.

TeopeTuyeckme 3HaHMA PaCCMaTPUBAIOTCA HAa OCHOBE 3IMMMUPUYECKM MONYYEHHbIX M OCMbIC/TIEHHbIX PaKTOB,
pa3BMBalOTCA NOCNEA0BATENIbHO OT OA4HOI0 YPOBHA K APYromy, BbINONAHAA GYHKLMM 06 BACHEHMA U
NPOrHO3MpPOBaHUA CBOMCTB, CTPOEHUSA U BOSMOKHOCTEM NPaKTUYECKOro NPUMEHEHMUA U NOJTYYEHNA N3yYaeMbIX
BELLECTB.

OcBoeHMe Nporpammbl NO XMMUK cNocobCcTBYET GOPMMPOBAHMNIO NPEACTABNEHNA O XMMUYECKON COCTaBAAIOLLEN
HAy4YHOM KapTUHbI MUPA B IOTUKE €€ CUCTEMHOM NPMPOAbI, LLEHHOCTHOTO OTHOLWEHWUA K HAYy4YHOMY 3HAHUIO U
MEeTOAaM MO3HAHUA B HayKe. M3yyeHne XMMum NponcXoanT ¢ NPMBAEYEHNEM 3HAHWUI U3 PaHEE U3YYEHHbIX
y4ebHbIX npeameToB: « OKpyKatowmn mup», «brnonorua. 5—7 knaccbi» u «Pusnka. 7 Knace».

MpY U3y4eHUU XMMUU NPOUCXOAUT GOPMUPOBAHNE 3HAHUI OCHOB XMMMWYECKOM HayKM Kak obiactu
COBPEMEHHOrO eCTeCTBO3HAHMSA, MPAKTUYECKOW A,eATe/IbHOCTU YeIOBEKA U KaK OAHOM0 U3 KOMMOHEHTOB
MWPOBOM Ky/NbTypbl. 3a4a4a y4ebHOro npeameTta cocTouT B pOPMMPOBAHMM CUCTEMbI XUMUYECKUX 3HAHUIN —
BakKHeNLWMX GpaKTOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX NONONKEHUI, LOCTYNHbIX 0606LLEeHW
MMPOBO33PEHYECKOr0 XapaKTepa, A3blka HayKK1, B NPUOBLLEHMM K HAYYHbIM METOLAM NO3HAHMA NPU U3YYEeHUU
BELLECTB U XMMUYECKMX PeaKLUA, B POPMUPOBAHUM N Pa3BUTUM NO3HABATE/IbHbIX YMEHWUIN U UX NPUMEHEHUM B
y4ebHO-Nno3HaBaTeNbHOM M y4ebHO-1CCNef0BaTeNbCKOW AeATENBHOCTU, OCBOEHUM NPaBua 6esonacHoro
obpalLeHnn ¢ BELLECTBAMM B MOBCEAHEBHOM KU3HMW.

|_|pl4 N3y4eHUnN XMMUKN Ha ypoBHE OCHOBHOTIO o6u.|,ero O6pa3OBaHMﬂ Ba*XHO€ 3Ha4YeHuUne an06penM TakKue uenn,
KaK:

— dopMMpPOBAHNE UHTENNEKTYANbHO PA3BUTON MYHOCTU, FOTOBOM K CAMO0BPa30BaHUNIO, COTPYAHMYECTBY,
CaMOCTOATENIbHOMY NPUHATUIO PeLleHUin, CMOCOBHOM afanTUPOBaTbCA K BbICTPO MEHAIOWMMCS YCTOBUAM KU3HMU;

— HanpPaBNEHHOCTb 06YYEeHUA Ha cMCTEMATMYECKOoe NpMobLLeHMe 06yYatoWmMXCa K CAaMOCTOATENIbHOM
no3HaBaTe/IbHOM AeATeNbHOCTU, Hay4YHbIM MEeToAaM No3HaHMA, OPMUPYIOLLMM MOTUBALMIO U Pa3BUTUHE
cnocobHocTel K XUMUU;

— obecneyeHune ycnoBuin, cnocobCTBYOWMX NpUobpeTeHnto obyyatoWwmMmmncs onbita pa3HoobpasHo
AeATENbHOCTU, NO3HAHMA N CAMOMNO3HAHUA, KNHOYEBbIX HAaBbIKOB (K/HOYEBbIX KOMNETEHUMI), UMEOLWMX

YHUBEPCasibHOE 3HA4YEHNE ANA PaA3/INYHbLIX BUAOB AEATE/IbHOCTU;



— dopmupoBaHme obwen PyHKUNMOHANBHOM U eCTECTBEHHO-HAY4YHOM rPaMOTHOCTH, B TOM YnCae YMEHUM
06BACHATL U OLEHNBATb ABNIEHNA OKPYKAKOLLErO MMUPA, UCMOJb3Ys 3HAHWUA M OMNbIT, NOJIyYEeHHbIE NPU U3y4YEHUN
XMMUK, NTPUMEHATb UX NPU pelleHn Npobiem B NOBCEAHEBHOM }KU3HU N TPYAOBOM AeATENbHOCTY;

— bopmunpoBaHMe y 06yHaLMXCA T'YMAHUCTUYECKMX OTHOLIEHWUIA, MOHUMAHMA LEHHOCTU XMMNYECKUX 3HAHUI
ANA BbIpabOTKM 3KONOTMYECKM LenecoobpasHoro nosegeHma B O6bITy U TPyA0BOM AEATENbHOCTM B LLEeNAX
COXPaHEHWA CBOEro 34,0P0BbA M OKPYKatoLen NpMpoaHOoM cpeapl;

—pa3BuTME MOTUBALMM K 0BYYEeHUIO, CNOCOBHOCTEN K CAMOKOHTPO/I0 M CAMOBOCNUTAHMUIO HA OCHOBE YCBOEHMUSA
obLeyenoBeyecKkmx LLeHHOCTEN, FTOTOBHOCTM K OCO3HAHHOMY BblIbOpYy NpoduMAA U HAaNpPaBAEHHOCTU Aa/ibHeNLWero
obyuyeHus.

Obuee uncno Yacos, OTBEAEHHDIX A1 U3YYEeHMA XMMUKN Ha YPOBHE OCHOBHOTIO 0bLuero o6pasoBaHms,
cocTasnset 136 yacos: B 8 Knacce — 68 yacos (2 yaca B Heaento), B 9 kKnacce — 68 yacos (2 4aca B Heaenio).

COAEPHAHUE OBYYEHUA

8 K/ZTIACC
MNepBoHauanbHble XMMUYECKUE NOHATUA

MpeameT XMMnUn. PoNnb XMMUU B 3 KU3HWU YeNOBEKA. XMMUSA B CUCTEME HayK. Tena u BewecTtsa. dusmnyeckune
CBOICTBa BellecTB. ArperaTHoe cocTosaHMe BewecTs. oHATUE O MeTOAAaX NO3HAHMA B XMMUU. YUCTble BelLecTBa U
cmecu. Cnocobbl pasgeneHuns cmecen.

ATOMBI U MONEKyNbl. XMMMNYECKME 3NeMEHTbI. CMmBONBI XUMUYECKMX 3N1E€MEHTOB. MpocTble U CNoXKHble
BeulecTea. ATOMHO-MOI’IeKyfIﬂpHoe ydyeHune.

Xumunyeckas d)opmyna. BaneHTHOCTb aTOMOB XMMMUYECKUX 31IEMEHTOB. 3aKOH NOCTOAHCTBA COCTaBa BewecTB.
OTHOCUTENbHAA aTOMHaA macca. OTHocMTeNbHaA MONEKYNAPHaA Macca. MaccoBasa 40/1a XMMNYECKOro 31eMeHTa
B coeaAnHEHUN.

Konuuyectso Bewectsa. Monb. MonapHas macca. B3anmocssasb KOIMYECTBA, MAacCbl M YNCNA CTPYKTYPHbIX eANHUL,
BewecTBa. Pacuétbl No popmynam XMMMYECKUX COEANHEHU.

dusnyeckne n XuMmMYeckmne ABneHnA. XMmuyeckan peakuma n eé npnusHaknu. 3aKoH COXPaHEHMA MACChl BELLLECTB.
XvmMmuuyeckue ypaBHeHUA. KnaccuduKkaumsa XMMUYECKUX peakunini (CoeanHEHNA, Pa3NoKeHUA, 3aMeLLeHMs,
obmeHa).

Xumuyeckuii 3KcnepumeHm:

3HAaKOMCTBO C XMMWYECKOIN NoCcyA0M, npaBunammn paboTbl B nabopaTopmm 1 npuémammn obpalleHuns ¢
nabopatopHbiM 060pyA0BAHMEM, U3YYEHUNE M ONUCAHME GU3MUYECKMX CBOMCTB 06Pa3LLOB HEOPTraHUYECKUX
BelecTs, HabtoaeHre GU3MYECKUX (NnaBaeHNe BOCKA, TasHME N1bAa, PacTMpPAHWE caxapa B CTYMNKe, KUMeHMe U
KOHAEHCcaLmMA BOAbl) U XMMUYECKUX (TOPEHME CBEYM, MPOKANNBAHNE MEAHON NPOBOIOKM, B3aUMOLENCTBME MeNa
C KUCNOTOM) ABNEHUNI, HablOAEHME U ONMCAaHME NPU3HAKOB NPOTEKAHUSA XMMUYECKUX Peakumit (pasiorkeHne
caxapa, B3aMMOAEeNCTBME CEPHOMN KMCNOTbI C XI0pMAom Bapusa, pasnoxkeHue rugpokcnga meam (1) npm
HarpesaHWW, B3aMMOLENCTBUE XKee3a C pacTBopom conn meaum (11), nsydeHne cnocobos pasaeneHuns cmecem: ¢



MOMOLLbIO MarHuTa, pUAbTPOBaHME, BbiNapUBAHNE, ANCTUNNALUA, XpOMaTorpadus, NpoBeaeHNe O4UCTKU
NoBapeHHON conn, HabaaeHWe N oNMCcaHWe Pe3yIbTaToOB NPOBEAEHMUA OMNbITA, UNMOCTPUPYIOLLETO 3aKOH
COXPaHEHWsA Maccbl, CO34aHNE MoAeNen MONEKYN (LLapOCTEPKHEBDIX).

BakHellumne npeacrtasute/ZIn HeopraHNM4YeCKUX seLlecTts

Bo3gyx — cmecb rasos. CocTaB Bo3gyxa. Kucnopog — anemeHT 1 NpocToe BelecTso. HaxoxaeHue Kucnoposa B
npupoge, pusmyeckmne u XmuMmnyeckne cBomncTea (peakumm ropenms). Okenabl. NMpumeHeHume Kncnopoaa. Cnocobbl
Nosly4eHuA Kucaopoaa B 1abopatopmm 1 NpomblNeHHOCTU. KpyroBopoT Kucnopoaa B npupoae. O30H —
annoTponHas moanduKkauma Kucaopoaa.

TennoBoi 3pPeKT XMMMUUYECKON PeaKLUM, TEPMOXMMUYECKNE YPABHEHWSA, S3K30- N SHAOTEPMUYECKME PEAKLINMN.
TonnunBo: yronb U MmeTaH. 3arpasHeHMe BO34yXa, yCuneHme napHMKoBoro a¢pdeKkTa, paspyLueHme 030HOBOTO CNOA.

Boaopoa — anemeHT 1 npocToe BelecTso. HaxoxaeHue Boaopoaa B npupoae, Gusmyeckme n xumuyeckme
CBOWCTBA, MPUMEHeHMe, crnocobbl NoayYeHUsa. KUCaAoTbl U conu.

MonapHbIit 06bEM ra3oB. PacyéTbl N0 XMMUYECKMM YPABHEHUAM.

dusnyeckmne ceolicTea BoAbl. Boga Kak pactBopuTesnb. PacTBopbl. HacbiWweHHbIe U HEHACbIWEHHbIE PacTBOPbI.
PacTBopMMOCTb BeLLecTB B Boge. MaccoBan A0/1a BEWECTBa B pacTBope. XMMUYECKNE CBOMCTBA BOAbI.
OcHoBaHMA. Ponb pacTBOPOB B NPUPOAE U B XKU3HU YesioBeKa. KpyroBopoT BoAbl B Npupose. 3arpA3HeHme
NPUPOAHbIX BoA. OXpaHa M 04YUCTKA NPUPOLHbBIX BOA,

Knaccudmkauma HeopraHMyecknx coeanHeHmnin. OKkeuabl. Knaccmdukauma okcmaos: coneobpasytowme
(ocHOBHbIE, KUCNOTHbIE, amMdOoTepHbIe) U Heconeobpasytowme. HomeHKnaTypa okcnaos. Pusmnyeckue u
XMMUYECKMe CBOMCTBA OKCUAO0B. NonyyeHne oKcuaos.

OcHoBaHuA. KnaccudumKauma 0OCHOBaHWIA: WENOUYN U HEPACTBOPUMbIE OCHOBAHMA. HOMEHKNaTypa OCHOBaHWA.
dusnyeckne n XMMmMYecKkmne CBOMCTBa OCHOBaHMIA. [lonyyeHne OCHOBaHWIA.

Kucnotbl. Knaccnpumkauma kucnot. HomeHknatypa Kucnot. dusmyeckmne n xXuMmuyeckne cCBOMCTBa KUCNOT. Pag,
aKTnBHOCTU meTannos H. H. beketosa. lNonyyeHne Kncnor.

Conn. HomeHknatypa coneir. dusmyeckme n xummnyeckme CBOMCTBA coneit. MonyyeHne conen.
FeHeTUYeCcKan CBA3b MeXAY KNacCaMm HEOPraHMYECKUX COeANHEHUA.
Xumuyeckuli skcnepumeHm:

KauyecTBeHHOe onpeaeneHne CoAEePXKaHUA KNCI0POoAa B BO3AyXe, NonyYyeHne, cobupaHme, pacnosHaBaHue u
M3y4YeHune CBOMCTB KMcnopoaa, HabnogeHne B3aMMOAENCTBUA BELLLECTB C KUC/IOPOAOM U YCN0BUA
BO3HMKHOBEHMA U NPEKpaLLeHUsa ropeHns (noxapa), 03HakomneHue ¢ 0b6pasLamm OKCUA,0B M ONUCaHME UX
CBOWCTB, Nony4YeHune, cobupaHme, pacnosHaBaHWe U U3ydeHne CBOMCTB BOAOPOAa (ropeHue), B3aMmoaencTemne
BoAopoAa ¢ okcngom meaum (1) (Bo3mMoXKHO MCNONb30BaHWE BUAEOMATEPMANoB), HabaoaeHne obpasLos
BeLLecTB Koanyectsom 1 monb, ucciegoBaHmMe ocobeHHOCTel pacTBOPEHMA BELECTB C Pa3/IMYHOM
PacTBOPMMOCTbIO, MPUTOTOB/IEHME PACTBOPOB C ONpeaenEéHHON MacCcoBOM A0NeN PacTBOPEHHOIO BELLECTBA,
B3aMMoAeNCTBUE BOAbI C MeTaNNamMu (HaTpMem U Kanbumem) (BO3MOXKHO MCNO/b30BaHME BUAEOMATEPUNANIOB),
nccnegoBaHue 06pasLOB HEOPraHMYECKUX BELLLECTB Pa3/IMYHbIX KNaccoB, HabaoaeHne N3MeHEHNA OKPaCKK
MHAMKATOPOB B PAaCTBOPaX KMC/OT U LenoYen, u3ydeHune B3anmoaeinctamnsa okcnga meam (1) c pacteopom cepHoi
KMCNOTbI, KUCNIOT C MeTanlaMu, peakumii HeMTpanmnsaumm, NoayyeHme HepacTBOPMMbIX OCHOBAHWI, BbITeCHEHME



OZHOro MmeTanna gpyrMm M3 pacTBopa COMMU, pelleHme IKCNepUMEHTa/IbHbIX 33434 No Teme «BarkHenwme Knaccobl
HEeOopraHMYeCKUX COeANHEHUMN .

Mepuoguuecknii 3aKoH u NMepuoaunyeckas cuctema Xummueckux anemenTos . U. MeHgeneesa. CtpoeHue
aTomoB. Xumunyeckan cBA3b. OKUCNIUTENIbHO-BOCCTaHOBUTE/IbHbIE peaKkLmn

MepBble NONbITKN KNacCUUKALUU XMMUYECKUX 3/1eMEHTOB. MOHATUE O rPynnax CXOAHbIX 3/1eMEHTOB (LLLeN0YHbIe
W LLeN0YHO3EME/IbHbIE METaN/bl, Fa/loreHbl, UHEPTHbIE rasbl). DIeMEHTbI, KOTOpble 06pa3yT ampoTepHble
OKCUAbI U TUAPOKCUADI.

Mepunoamnyecknii 3akoH. Meprogmnyeckan cuctema XMMmnyeckmx anemeHTos [. U. MeHaeneesa.
KopoTkonepunoaHasa 1 AnnHHonepuoaHaa popmbl Neprnoanyeckoin CUCTeMbl XMMUYECKUX anemeHToB . U.
MeHaeneesa. Mepuogbl v rpynnbl. PU3UYECKUIA CMbIC NOPAAKOBOro HOMepa, HOMepPOoB Nepuoaa 1 rpynnbl

1eMEeHTa.

CtpoeHune atomoB. CocTaB aTOMHbIX Aaep. M3oTonbl. In1eKTpoHbl. CTPOEHME 3/IEKTPOHHbIX 060/104EK aTOMOB
nepsbix 20 XuMuyeckux anemeHToB Mepunoanyeckon cuctemol . . MeHaeneeBa. XapakTepUCTUKA XMMUYECKOTO
3/leMeHTa Mo ero nonoeHuto B NMepuoanyeckon cucteme . N. MeHaeneesa.

3aKOHOMEPHOCTM U3MEHEHUSA paanyca aTOMOB XMMNYECKUX 3/IEMEHTOB, METAIZIMYECKUX U HEMETANINYECKUX
CBOWCTB NO rpynnam 1 nepuMogam.

3HaueHue Mepnoanveckoro 3akoHa u Nepnogmyeckom CUCTEMbl XMMUYECKMX 3/IEMEHTOB A1 PAa3BUTUA HAYKM U
npaktMkun. 4. N. MeHaenees — y4€HbIN U FPaXKaaHUH.

Xumunyeckas cBAsb. KoBaneHTHas (I'IOﬂﬂpHaﬂ n HeI'IOﬂﬂpHaﬂ) CBA3b. 3I'IeKTpOOTpMLI,aTefIbHOCTb XUMUYECKUX
anemeHTOoB. MMOHHaA cBA3b.

CreneHb okucnenuma. OKNCAUTENbHO--BOCCTAHOBUTE/IbHbIE peakumu. NpoLeccbl OKUCNEHUA U BOCCTAHOBJIEHUA.
OKucnntenn n BOCCTaHOBUTENN.

Xumuyeckuii 3KcnepumeHm:

n3yyeHune ob6pasLoB BELLECTB META/I/IOB U HEMETANNI0B, B3aMMOAENCTBUE TMAPOKCMAA LMHKA C pacTBOpamMmu
KMC/IOT 1 LLeNoYen, NpoBeaeHne OnbITOB, UANOCTPUPYIOLLMX NPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
peakuuii (ropeHune, peakuum pasnoKeHus, coeanHeHus).

MenpedmemHeole cea3u

Peanunsauua mexnpeameTHbIX cBA3en npu nsydeHnm Xxmmmnm B 8 Knacce OCyLlecCTBAETCA Yepe3 NCnosibsoBaHUe
KaK O6LLI,VIX €CTeCTBEHHO--HAY4HbIX I'IOHHTVII\;I, TakK " I'IOHFITMI71, ABNAKOWMNXCA CUCTEMHbBIMU ANA OTAENTbHbIX
npegmeToB eCTeCTBEHHO--HAay4YHOro LUnKAa.

Obume ecTecTBEHHO--Hay4YHble MOHATMA: Hay4YHbIl GaKT, rMnoTesa, TeOpMA, 3aKOH, aHa/In3, CUHTES,
KnaccuduKaums, NnepnuoagmyHocTb, HabaoaeHne, 3KCNepPUMEHT, MOAENMPOBaHME, U3SMEPEHME, MOAENb, ABNEHME.

dusnKa: matepua, aTom, 3/IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKAUA, N30TOMbI, PAANOAKTUBHOCTb, MONEKYNA,
3/IEKTPUYECKMI 3apAaj, BELLLECTBO, TeNO, 0OBEM, arperaTHOe COCTOAHME BELLECTBA, ras, PU3NYECKUE BESINYNHDI,
eMHNLLbI N3MepeHUna, KOCMoc, NnaHeTbl, 38é34bl, ConHue.

buonorua: potocnHTes, AbixaHune, bnocdepa.



Feorpadua: atmocdepa, rugpocdepa, MMHEPAbl, FTOPHbIE MOPOAbI, NOAE3HbIE MCKONAeMble, TONMBO, BOAHbIE
pecypcbl.

9 K/NTIACC
BeLecTBo u xXumunyeckan peakumsa

Mepuoanyecknin 3akoH. Nepunoguryeckan cuctema Xummndecknx anemenTos . U. MeHaeneesa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTU B USMEHEHMM CBOMCTB XMMUYECKUX 3/1IEMEHTOB NEPBbLIX TPEX NePUOA0B, Kanus,
KanbLMA U UX COeAMHEHUI B COOTBETCTBUM C NMOJIOKEHUEM 3/1€MEHTOB B [lepnogmyeckor cucteme n CTPOEHNEM
MX aTOMOB.

CTpoeHue BelLecTBa: BUAbI XMMUYECKOM CBA3K. TUMbl KPUCTANINYECKUX PELLETOK, 3aBUCMMOCTb CBOCTB
BelLecTBa OT TUMa KPUCTAIZIMYECKON PELLIETKN U BUAA XMMUYECKOW CBA3U.

Knaccuoukauma u HoMeHKNaTypa HeOpPraHMYEeCKMX BEWEeCTB. XMMMYECKne CBOMCTBA BELLECTB, OTHOCALLMXCA K
Pa3/IMYHbIM K/lacCam HEOPraHWYeCKMX CoOeANHEHUI, FeHeTUYEeCKan CBA3b HEOPraHMYECKUX BeLLecTs.

Knaccndukauma XMMmUYECKUX peakLmii No pPasIMyHbIM NPMU3HaKam (Mo YNCAY M COCTaBY YYaCTBYIOLLMX B PeaKkLmm
BELLEecTs, Mo TennosomMy 3pdeKTy, N0 USMEHEHUNIO CTENEHEN OKUCNEHUA XMMUYECKUX S1EMEHTOB, NO
06pPaTMMOCTH, NO YYaCTUIO KaTan3aTopa). IK30- U IHA0TEPMUYECKME PEAKLMMU, TEPMOXMMUYECKME YPABHEHMA.

NoHATMe O ckopoCTH XMMUYECKOM peakuuun. NoHaTHe 06 06paTMMbIX n HeO6paTMMbIX XUMUYECKUX peakUuUnax.
NNOHATME O FOMOreHHbIX U reTeporeHHbIX peakuuax. NMoHATMe 0 KaTanuse. [NOHATUE O XMMUYECKOM paBHOBECUMN.
cDaKTOpr, BANAKOWMNE Ha CKOPOCTb XMMUYECKOM peakunn n nonoKeHne XmMmmn4eCKkoro paBHoBeCuA.

OKUCANTENbHO-BOCCTAHOBUTEbHbIE peakuyuun, 3I'|eI-(TpOHHbIl‘;1 6anaHC OKUCNUTENBHO-BOCCTAHOBUTENbHOM
peakynn. CocraBneHue ypaBHeHVIVI OKUCNTNTENBHO--BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ C ucnonb3oBaHnMem metToaa
3NN1EKTPOHHOIO 6anaHca.

TeOpMﬂ aﬂeKTpOl'IMTW-IeCKOﬁ anccoumnagunun. 3l'leKTpOJ'IMTbI N HESNEKTPONUTDI. KaTWoOHbI, aHMOHbI. MexaHn3m
Aunccoumnaunm BewecTs C pas3siM4HbIMU BUOAMU XMMu4yeckoi ceasun. CteneHb anccoumaunmn. CnnbHble U cnabsble
SNEKTPONUTDI.

Peakuumn MoHHOro o6meHa. YcnoBuA NPoTEKAHNA peaKL i MIOHHOro 06MeHa, NOJIHbIE U COKPALLEHHbIE MOHHbIE
ypaBHeHUA peakumit. CBOMCTBa KMCNOT, OCHOBAHUM U conell B cBeTe NpeacTaBieHNn 06 3N1eKTPOAUTUYECKOM
Anccoumaumnmn. KayectBeHHble peaKkLumMn Ha UOHbI. MoHATME O T’MAPOAK3e CONEN.

Xumuyeckuii 3KcnepumeHm:

03HAaKOMNEHME C MOAENAMMU KPUCTANLTMYECKMX PELLETOK HEOPTraHMYECKMUX BELLLeCTB — METa/IJIOB U HEMETA/I/IOB
(rpaduTa M anmasa), CNOXKHbIX BELWECTB (XxN10pnaa HaTpus), UccnefoBaHMe 3aBUCMMOCTU CKOPOCTUM XMMUYECKOM
peaKLmMu OT BO3eNCTBMA Pa3INYHbIX GaKTOPOB, MCCNeL0BaHUE 3/1EeKTPONPOBOAHOCTM PAaCTBOPOB BELLECTB,
npouecca ANCCOLMALLMM KUCNOT, LesioYei 1 coneit (BO3MOXKHO UCMONb30BaHMeE BUAEO MATEPUANOB),
npoBegeHMEe ONbITOB, UNNIOCTPUPYHOLLMX NPU3HAKU NPOTEKAHUA peaKLumii MOHHOro obmeHa (obpasoBaHue
0CafKa, BblaeneHue rasa, obpasoBaHune BoAbl), ONbITOB, UANIOCTPUPYHIOLLMX MPUMEPbLI OKUCAUTENIbHO-
BOCCTAHOBUTE/IbHbIX PeaKLMit (TopeHne, peakumm pasnoxKeHns, CoegMHeHNn), pacno3HaBaHWe HEOPraHUYECKUX
BELLECTB C MOMOLLbIO KAYECTBEHHbIX PEAKLMIA HA MOHbI, PeLleHMEe SKCNEePMMEHTANbHbIX 3a4au.

HemeTtannbl u nx coeguHeHusn



Obuwan xapaKTepmucTnka ranoreHoB. OCO6EHHOCTM CTPOEHNA aTOMOB, XapaKTEPHbIE CTENEHM OKUCNEHUSA.
CTpoeHue 1 pusnyeckne CBOMCTBA NPOCTbIX BELLECTB — ra/lIoreHOB. XMMUYECKMEe CBOMCTBA HA NPUMepe X/1opa
(B3anmogaenicTBMe C MeTaNlaMn, HEMETaNTaMy, Lesodamu). Xnoposogopod,. ConaHan KUCIoTa, XMMUYeckue
CBOICTBa, NONyYEHME, MPUMeEHeHMeE. [lelcTBME X/10pa U X/IOPOBOAOPOAA HA OPraHM3M YeNoBeKa. BaxHelwune
XN0PUAbI U UX HAXOXKAEHME B NPUPOAE.

Obuwan xapakrepuctmka aniemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHMA aTOMOB, XapaKTepPHbIE CTEMEHMU
oKkucneHua. CtpoeHne u pusnyeckme CBOMCTBA NPOCTbIX BELLECTB — KMCA0POAA U cepbl. ANNOTPONHbIE
MmoandUKaumm KUCropoaa 1 cepbl. XMMUYecKne cBonctea cepbl. CepoBoaopos, cTpoeHue, pusmnyeckune m
XUMUYecKkue ceoicTea. OKCUAbI Cepbl Kak NPeacTaBUTENN KUCNOTHbIX OKCcuAo0B. CepHan KMcnoTa, dUsnyeckme u
XMMUYECKMe cBOMCTBaA (06LMe KaK NpeacTaBUTeNs Kaacca KUCIOT U cneundumyeckme). XMMMUUYEcKmne peakumm,
Nexaume B OCHOBE NMPOMbILWAEHHOro cnocoba noay4yeHmna cepHOM KMCNoTbl. [pmeHeHne cepHOM KUCNOTbI.
Conu cepHOM KMCNOTbI, KAYeCTBEHHAA peakuma Ha cynbdaT-uoH. HaxoxKaeHue cepbl 1 eé coeANHEeHUN B
npupoae. XuMmnyeckoe 3arpsasHeHNe OKpYyKatollel cpeabl CoeaUHEHUAMMU CePbl (KUCNOTHbIE A0XKAW,
3arpA3HeHune Bo3ayxa U BOAOEMOB), cnocobbl ero NpeaoTBpaLLeHuns.

O6wasn xapaktepuctmka anemeHToB VA-rpynnbl. OCO6EHHOCTU CTPOEHUA aTOMOB, XapaKTePHbIe CTENeHn
oKucneHusa. A30T, pacnpocTpaHeHue B Npupoae, pusnyeckme n xsummyeckme csorctea. Kpyrosopot asoTa B
npupoge. AMMUAK, ero pusnmyeckne u XMmmyeckne CBOMCTBa, NoayyeHne n npumeHeHune. Coam aMMoOHUSA, UX
du13MYECKME N XMMUYECKME CBOMCTBA, NpumeHeHMe. KayecTBeHHasA peakuma Ha MOHbl aMMOHMA. A30THasA
KMCNOTa, eé nonyyeHue, PUsnyeckme n XuMmyeckme cBOMCTBa (0bLme Kak npeactaBuTena Knacca KUCIOT U
cneundmnyeckune). Mcnonb3oBaHne HATPATOB M CONEN aMMOHMA B KauecTBe MMUHeEpPabHbIX yA406peHN.
XMMMyecKoe 3arpasHeHMe OKpYrKaloLen cpeabl COeAMHEHUAMM a30Ta (KUCNOTHbIE A0XKAM, 3arpA3HeHne
BO37yXxa, No4sbl U BoA0émoB). Pocdop, annotponHbie moaudukaummn pocdopa, GUsnMYeckme u XxMmmniyeckme
cBoiicTBa. Okeng pocdopa (V) u pochopHan KMcnoTta, pUsmMyeckme u XMMn4eckne CBOMCTBaA, NoJTy4YeHue.
Ncnonb3oBaHme pochaToB B Ka4eCTBE MUHEPAbHbIX Y4006peHUN.

O6uan xapakTepuctnka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHMA aTOMOB, XapaKTepHble CTeneHu
OKMUC/IeHUs. Yrnepoga, annotTponHble MoanduKaumm, pacnpocTpaHeHme B npupoae, Gusnyeckme u XuMmnyeckune
csoicTBa. Aacopbuma. KpyrosopoT yrnepoga B npupoge. OKcuabl yrnepoaa, ux pusmyeckme n xummyeckme
CBOWCTBA, AEWCTBUE Ha }KMBblE OPraHN3Mbl, MONYYEHNE U NPUMEHEHME. DKoNOrnYecKme NpobiemMbl, CBA3AHHbIE C
okcnaom yrnepoga (IV), runoresa rnobanbHOro notenaeHma KAMMaTa, NapHUKoBbIN 3ddeKT. YronbHasa KucaoTa u
eé conu, nx G1snyeckne u XMMMYeCcKme CBOMCTBA, NoNyYeHne U npumeHeHne. KayecTBeHHan peakums Ha
KapboHaT-noHbl. Mcnonb3oBaHme KapboHaToB B ObITY, MEAULMHE, MPOMBILLIEHHOCTU U CENIbCKOM XO3AUCTBE.

MepBOHaYaNbHble NOHATUA 06 OPraHNUYECKUX BELLECTBAX KaK O coeauHeHUax yrnepoaa (MeTaH, 3TaH, 3TUNEH,
aLeTUNEH, 3TAaHOAN, INULEPUH, YKCYCHan KMCNoTa). MpupoaHble MCTOYHMKM YINeBoA0poL0B (Yronb, MPUPOAHbIN
ras, HedTb), NPOAYKTbI X NepepaboTKu (6eH3MH), X PO/b B BbITY M NPOMBbILAEHHOCTU. MOHATUE O
HMONIOrMYECKM BaXKHbIX BELLECTBAX: KUpPaX, benkax, yrneBoaax — v X poau B }KU3HM YenosBeka. MaTtepuanbHoe
€AMHCTBO OPraHUYeCKUX U HEOPTaHNYECKMX COEANHEHWIA.

KpemHuii, ero pusmnyeckne n XumMmyeckme CBOMCTBA, NOAyYeHMe U NpuMeHeHne. CoeaMHEHUA KPEMHUA B
npupoae. Obwwme npeactasneHna ob okenae KpemHuusa (IV) n kpemHuesom Kucnote. CUNMKaTbl, UX
MCMONb30BaHWE B BbITy, B MPOMbILWAIEHHOCTU. BarKHelLmMe CTponUTeNbHbIE MAaTepPUasibl: KEPaMUKa, CTEKNO,
LeMeHT, 6eToH, Keneszob6eToH. MNpobiembl 6€30NacHOro UCNoIb30BaHUA CTPOUTENbHBIX MaTeEPUAsOB B
NoBCeHEBHOM KU3HMU.

Xumuyeckuii 3KcnepumeHm:



n3yyeHne ob6pasLLOB HEOPraHNYECKUX BELLLECTB, CBOMCTB CO/IAHON KMUC/10Tbl, NPOBEeAEHME KaueCTBEHHbIX peakumi
Ha X/IOPUA-MOHbI M HabtoaeHWe NPU3HAKOB UX NMPOTEKAHMA, OMNbITbl, OTPaXKatowme GUsnYeckne n XuMmnyeckmne
CBOMCTBA ra/IoreHOB U UX COeAMHEHUIM (BO3SMOXKHO NCMONb30BaHME BUAEOMATEPNAIOB), O3HAKOM/IEHME C
obpasuamm xnopmaos (ranoreHnaoB), 03HaKoOMIEHUE ¢ 06pasLaMu cepbl U €€ coeAUHEHUAMMU (BO3MOXKHO
MCNoNb30BaHUE BUAEOMATEPUANOB), HabatogeHWe npouecca obyrnMBaHUA caxapa Nog AenNCTBUEM
KOHLLEHTPUPOBAHHOW CEPHOM KUC/IOTbI, U3YYEHNE XMMUYECKUX CBONCTB pPa3baBneHHOM CepHOMN KMCNOThI,
npoBeAeHMEe KaYeCTBEHHOW peaKkLumm Ha cynbdaT-UoH 1 HabaogeHWe Npu3HaKa eé NpoTeKaHus, 03HaKoOMIEHNE
¢ pM3nyeckMmmn cBomcTBamu asora, pocdopa n nx coeanHeHNn (BO3MOXKHO UCNO/b30BaAHME BUAEOMATEPUANOB),
obpasuamm a3oTHbIX U pochOopHbIX yaobpeHuin, nonydyeHue, cobmpaHmne, pacnosHaBaHUe U N3yYeHUe CBOMNCTB
aMMMaKa, NpoBeAeHMe KayeCTBEHHbIX PeakUunii Ha MOH aMMOHUA U pocdaT-MOoH U U3yYeHne NPU3HAKOB UX
NPOTEKaHUs, B3aMMOAENCTBUE KOHLLEHTPUPOBAHHOW a30THOM KUCNOTbI C MeAbHo (BO3MOXKHO MCMOb30BaHMe
BMAEOMATEPUA/IOB), U3yYEHMNE MOAENEN KPUCTANIMYECKMX PELLUETOK aiMasa, rpaduTa, ynnepeHa,
O3HaKOM/IEHWE C NPOL,ECCOM aACcopPOUMM PAaCTBOPEHHbIX BELLECTB aKTUBMPOBAHHbLIM YIN1EM U YCTPONCTBOM
npoTMBOrasa, noay4yeHune, cobnpaHme, pacnosHaBaHUe U U3y4eHne CBOMCTB YI/IeKMCIO0ro rasa, NnpoBeaeHne
KauyeCTBEHHbIX PeaKunit Ha KapboHaT U CUIMKAT-UOHbI U U3yYEeHNE NPU3HAKOB UX NPOTEKAHMA, O3HAKOM/IEHME C
NPOAYKLMEN CUIMKATHOM NPOMBILLINEHHOCTU, PeLleHne SKCNepMMeHTasIbHbIX 3a4a4 No Teme «BaxkHelwune
HEeMEeTaNNbl U UX COeAUHEHMUAY.

MeTtannbl u ux coeguHeHUA

O6wWwan xapaKTePUCTMKA XMMUYECKUX 3/1IEMEHTOB — METaN/I0B Ha OCHOBAHUM UX NONOXKEHMUA B Nepnoamyeckon
cUcCTEME XMMMUYECKMX anemeHToB [. V. MeHaeneesa u ctpoeHna atomoB. CTpoeHne meTannos. MeTannmnyeckas
CBA3b M METaN/INYECKas KPUCTANINYECKAn PELETKA. INEKTPOXUMMUYECKUIN pAL, HANPSAXKEHNI MeTaNNoB.
dusnyeckne n XMMmnyeckme cBoicTea metannos. Obume cnocobbl NoNydeHns meTannos. MoHATME O KOPPO3UKn
METaNN0B, OCHOBHblE CNOCOobbI 3aLLMTbI X OT KOpPO3MK. Cnaasbl (CTanb, YyryH, AH0PaNOMUHUIN, BPOH3a) U UX
NPUMeHeHue B BbITy U MPOMbILLNEHHOCTH.

LLlenoyHble meTannbl: NONOXKEHUE B I'Iepmop,mqecr(oﬁ cucteme xmmmndeckux anemenTos [. N. MeHpeneesa,
CTPpOEHNE UX aTOMOB, HaxoXgeHWe B npupoae. dunsnyeckne n XMMmmyeckme CBOMCTBA (Ha npumepe HaTpua 1
KaI'IMFl). OKCMAbI N rmMapoKkCcnabl HaTPUA U KainAa. anMeHeHMG LWEeNOYHbIX METaNNI0B N UX COG,CIMHeHMl\/i.

LLlenoyHo3emenbHble MEeTaN/Ibl MarHU U KasbUnii: NnonoxeHune B Nepnoanyeckon cucteme XMMUYECKUX
anemeHToB [l. N. MeHaeneesa, CTPOEHWE UX aTOMOB, HaxoXAeHWe B Nnpupoge. Pusnyeckme u xummnyeckue
CBOMCTBA MarHus 1 KanbumaA. BaxkHelwne coeAnHEHUA Kanbums (OKCua, ruapokcuma, conn). -ECTKOCTb BOoAb! U
Cnocobbl eé ycTpaHeHus.

ANOMUHWI: NONOXKEHNE B I'Iepmop,mquKoﬁ cucteme xmmmndeckunx anemenTos [. 1. MeHgeneesa, CTpoeHuUe
aTOMa, HaxoxXaeHune B npupoae. dusnyeckne n XMMmMYeCcKmne CBOMCTBA aIIOMUHUA. AMd)OTeprIe CBOMCTBA
OKCUAa U rmapokcnaa aatoMmnHUA.

eneso: nonoxeHue B Neprnoanyeckon cucteme xmummnyecknx anemenTos . . MeHgeneeBa, CTpoeHWe aToMa,
HaxoXKaeHue B npupoge. Pusnyeckme n XuMmnyeckme cBOMCTBa Kenesa. OKkcuabl, rmapokcnabl u conu xenesa (1)

n xkenesa (lll), ux coctas, CBOMCTBA M NONYYEHMUE.
Xumuyeckuli akcnepumeHm:

03HaKomeHWe c 0bpasuamm MeTanl0B 1 CNAaBoB, UX GU3NYECKMMM CBOMCTBAMU, M3yYeHMe pe3ynbTaToB
KOPPO31M MeTanN0B (BO3MOXKHO MCNOIb30BaHWE BUAEOMaTEPUaNoB), ocobeHHOoCTel B3aMMOAenCcTBUA oKkCnaa
KanbLMA U HAaTPUA C BOAOM (BO3MOMKHO MCNONb30BaHUE BUAEOMATEPUNANOB), UCC/IeA0BaHME CBOMCTB XECTKOM
BOAbI, NPOLLECCa ropeHmn Kenesa B Kucnopoae (BO3MOMXKHO MCNONb30BaHWE BUAEOMATEPMANOB), NPU3HAKOB



NPOTEKAHUA KayeCTBEHHbIX PEaKLMN Ha MOHbI: MarHuA, KanbLns, antoMUHKUA, UMHKa, Xenesa (1) v xkenesa (lll),
megum (Il), HabntoaeHWe M onUcaHne NPOLLECCOB OKPALUMBAHUA NAAaMEHM MOHAMW HaTPUSA, Kaina U Kanbuma
(BO3MOKHO MCMO/Ib30BaHME BUAEOMATEPMANOB), UccieaoBaHMe aMbOTEPHbIX CBOMCTB MTMAPOKCUAA aIIOMUHUA U
rMOPOKCUAA UMHKA, PeLleHne SKCNepuMeHTalbHbIX 33434 Mo Teme «BaxHelwmne MeTansibl U UX COeANHEHUAY.

Xnmua 1 oKpyKaroLana cpeaa

BewecTBa n maTepumanbl B NOBCEAHEBHOM }KU3HU YenoBeKa. beaonacHoe ncnonb3oBaHWe BELLECTB U XMMUYECKUX
peakumin B 6bITy. MepBas NOMOLLb MPU XMMUUYECKMX OXKOTrax U OTPaB/IEHUAX.

Xvmuueckoe 3arpAa3HeHMe OKpyKatoLLen cpeabl (NpeaenbHas 4ONYCTUMAA KOHLEHTPaLMA BeLWecTs, Aanee —
NAK). Ponb xumnn B peLleHnmn 3KON0rMYeckux npobaem.

Xumuyeckuli akcnepumeHm:
n3yyeHune obpasL OB MaTepnanos (CTEKNO, CNIaBbl METANNOB, NOJIMMEPHbIe MaTepuanbl).
MesxcnpedmemHeole ceA3u

Peannsauna mexknpegmeTHbIX cBA3en npu nsydeHnm Xxmummum B 9 Kknacce ocylwecTsnAaeTCcAa 4epe3 ncnosibsosaHue
KaK O6LLI,I/1X eCTeCTBEHHO-HAY4HDbIX I'IOHFlTMIZ, TaK U I'IOHﬂTVIVI, ABNAKOLWNXCA CUCTEMHDBIMU OANA OTAE/TbHbIX
npegmeTtoB eCTeCTBEHHO--HAay4YHOTIo LLMKANa.

Ob6wme ecTecTBEHHO-Hay4YHble NMOHATUA: HAaYYHbIN PaKT, TMNOTE3a, 3aKOH, TEOPUS, aHANMU3, CUHTES,
KnaccuduKauma, nepnoamnyHoCcTb, HabatoaeHne, SKCNEPUMEHT, MOAENIMPOBAHME, USMEPEHUE, MOAE b, ABIEHUE,
NapHUKOBbLIN 3P PEKT, TEXHONOTUA, MaTepPManbl.

®usnKa: maTepus, aTom, 31EKTPOH, NPOTOH, HEUTPOH, MOH, HYK/UA, U30TOMbI, PaANOaKTUBHOCTb, MONEKYNA,
9NEKTPUYECKUI 3apsad, NPOBOAHWKMN, MONYNPOBOAHUKM, ANINEKTPUKU, GOTOSN1EMEHT, BELLLECTBO, TENO, 06BEM,
arperaTHOEe COCTOAIHME BELEeCTBa, ras, pacTBoOp, PaCTBOPMMOCTb, KpUCTaNINYECKas pewwéETKa, CNaBbl,
du13nYecKne BeNNYMHbBI, eANHULbI UBMEPEHUSA, KOCMUYECKOE NMPOCTPAHCTBO, NAaHeTbl, 38€34bl, ConHue.

Buonorua: poTocuHTEs, ApixaHue, buocdepa, sKocMcTeMa, MUHEpPasbHble YA06PEeHNA, MUKPO31EMEHTI,
MaKpO3/1eMeHTbl, MUTaTe/IbHble BELLEeCTBa.

Feorpadusa: atmocoepa, ruapocdepa, MMHEPANbl, FTOPHbIE MOPOAbI, NONE3Hble UCKOMaeMble, TONANBO, BOAHbIE
pecypcbl.

NNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA NMPOrPAMMbI NO XUMWUU HA YPOBHE OCHOBHOI'O OBLLIETO
OBPA30OBAHUA

JIMNYHOCTHBLIE PE3Y/IbTATbDI

JInYHOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrPamMMbl OCHOBHOIO 06Lero o6pasoBaHuMA AOCTUrAOTCA B X04e
obyyeHna xumnm B eANHCTBE y4ebHOM N BOCNMUTATENbHOM AeATEIbHOCTU B COOTBETCTBMM C TPAAMULUNOHHbBIMU
POCCUMCKMMU COLMOKYNbTYPHBIMU U AYXOBHO-HPABCTBEHHbLIMU LLEHHOCTAMM, NPUHATLIMK B 0bLLECTBE
npaBuAaMM U HOPMaMM NOBEAEHUA M CNOCOBCTBYIOT NPOLLECCAaM CAMOMO3HaHMA, CAMOPa3BUTUA U
coumnanmnsaumm obyyatomxcs.



JIMYHOCTHbIE pe3y/ibTaTbl OTPAXKAOT FOTOBHOCTb 00YYatoLWLMXCSA PYKOBOACTBOBATLCA CUCTEMOM NO3UTUBHBbIX
LLeHHOCTHbIX OPMEHTaLMIN N paclUMPEHUE ONbITa AEATE/IbHOCTU Ha €€ OCHOBE, B TOM YMC/le B YacTu:

1)naTpMOTMUECKOro BOCNUTAHUA:

LEHHOCTHOrO OTHOLLEHMA K OTEYECTBEHHOMY KYy/1IbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY Haceaunto, MOHUMAHUA
3HAYEHUA XMMUYECKOM HAYKN B }KU3HN COBPEMEHHOTO 06LIEeCcTBa, CNOCOH6HOCTU BIafETb AOCTOBEPHOM
MHbOpMaumen o0 nepesoBbIX AOCTUKEHUAX N OTKPbITUAX MUPOBOM M OTEYECTBEHHOM XMW,
3aMHTEPECOBAHHOCTM B HaYYHbIX 3HAHUAX 06 ycTpoicTBe Mmupa 1 obuwecTsa;

2)rpakAaHCKOro BOCMUTaHUA:

NpeAcTaBAeHMA O COLMANbHbIX HOPMaxX U MPaBUAaX MEXKINYHOCTHbIX OTHOLLEHUI B KONJIEKTUBE,
KOMMYHUKaTUBHOM KOMMNETEHTHOCTU B ODOLLIEECTBEHHO NOJIE3HON, y4eOHO-UCCNeA0BaTENbCKOMN, TBOPYECKOM U
APYrvx BUAAxX AeATeNbHOCTU, FOTOBHOCTM K Pa3HO06pa3HON COBMECTHOM AeATENbHOCTU NPU BbIMOJIHEHUU
y4ebHbIX, NO3HaBaTeIbHbIX 33424, BbINONHEHUN XUMUYECKUX SKCNEPUMEHTOB, CO34aHUN YYEBHbIX MPOEKTOB,
CTPEMNEHUSA K B3aMMOMNOHMMaHMIO U B3aMMOMNMOMOLLM B MpoL,ecce 3Ton y4ebHOoM AeATeNbHOCTU, FTOTOBHOCTHU
OLLeHMBaTb CBOE NoBeZieHNe M NOCTYMKU CBOMX TOBAPULLIEN C MO3ULMM HPABCTBEHHbIX U MPaBOBbIX HOPM C
YY4ETOM OCO3HaHMA NOC/NEACTBUI NOCTYMKOB;

3)uEeHHOCTU HAaYYHOrO NO3HAHUA:

MWPOBO33pPEHYECKME NPeaCTaBAEHNS O BELLECTBE U XMMNYECKOMN peaKkLnm, COOTBETCTBYOLLME COBPEMEHHOMY
YPOBHIO Pa3BUTMA HayKM U COCTaBAAOLLME OCHOBY A5 MOHUMAHWUSA CYLLHOCTM HayYHOMN KapTUHbI MUpPa,
npeAcTaBneHUs 06 OCHOBHbIX 3aKOHOMEPHOCTAX PAa3BUTMA NPUPOAbI, B3aMMOCBA3AX YeNI0BEKA C NPUPOAHOM
Cpeaown, o0 PO XMMUKU B MO3HAHWKN 3TUX 3aKOHOMEPHOCTE;

Nno3HaBaTe/ibHble MOTMBbI, HAaNPaB/AEHHbIe Ha NOlyYeHMe HOBbIX 3HAHUI MO XMMUK, HeobXxoauMble ANs
06bACHEHMA HAbNOAAEMbIX NPOLLECCOB U ABNEHUI, NO3HABATENbHOMN, MHGOPMALMOHHOM U YNTATENbCKOW
KY/NbTypbl, B TOM YMCE HAaBbIKOB CAMOCTOATE/IbHOM PaboTbl € y4ebHbIMM TEKCTAMM, CMPABOYHOWN NUTEPaTYPOiA,
LAOCTYNMHbIMU TEXHUYECKUMU CPeACcTBAMMU MHOOPMALMOHHbIX TEXHONOTUIA;

MHTEepec K 06y4eHUIO M NO3HAHWUIO, Nt0603HATENIbHOCTb, FOTOBHOCTb M CNOCOBHOCTL K Camoobpa3oBaHuio,
NPOEKTHOM M UCCnenoBaTeIbCKOM AeATeNbHOCTU, K 0CO3HAaHHOMY Bbl6OpPY HanpaBNeHHOCTU N YPOBHA 0byyeHUn
B Aa/ibHenWwemMm;

4)dpopMMnpPoOBaHUA KyNbTypbl 340POBbA:

OCO3HaHWE LLEHHOCTM ¥XU3HWU, OTBETCTBEHHOIO OTHOLLEHWUA K CBOEMY 340POBbIO, YCTAHOBKM HA 34,0p0BbI 06pas
YKM3HW, OCO3HAHMeE NOCNEACTBUIA U HENPUATUE BPEAHbIX NPUBbIYEK (YyNnoTpebaeHNA aIKorons, HapKOTUKOB,
KypeHus), HeobxoanmocTn cobatogeHnsa npasua 6€3onacHOCTM Npu 06paLLEHMM C XMMUYECKMMU BELLECTBAMM B
ObITY 1 peanbHOM XKU3HU;

5)TpyA0BOro BOCNUTAHUA:

MHTEPEC K NPAKTUYECKOMY U3YyYeHMIO Npodeccuin U Tpyaa Pas3IMYHOIO PoAa, YBaXKEHUE K TpyAy U pe3yabTaTam
TPYA0BOW AE€ATENBHOCTU, B TOM YMC/E HA OCHOBE NPUMEHEHMUA NPEeAMETHbIX 3HAHMUI MO XMMWU, OCO3HAHHbIM
BbI6OP MHAMBUAYANBHOM TPAEKTOPUN NPOAO/IKEHNA 06Pa30BAHUA C YYETOM IMYHOCTHbIX MHTEPECOB U
CNOCOBHOCTU K XMMMUK, OOLLECTBEHHbIX MHTEPECOB M NOTPEOHOCTEN, ycneLwwHoM NpodeccnoHanbHOM
OEeATEeNbHOCTM M Pa3BUTUSA HEOBXOANMBIX YMEHUIN, TOTOBHOCTb aAanTMpPOoBaTbCA B NpodeccMoHanbHOM cpeae;

6)3K0N0rMYecKoro BOCNUTaHUA:



3KO/I0MMYECKM LiesiecoobpasHoe OTHOLIEHWE K NPMPOAE KaK MCTOUHUKY KU3HU Ha 3em/ie, OCHOBe eé
CyLLEeCTBOBAHMSA, MOHMMAHME LLEHHOCTK 340Pp0BOro 1 6e3onacHoro o6pasa *KM3HM, OTBETCTBEHHOE OTHOLIEHME K
Cco6CTBEHHOMY PU3MYECKOMY M NCUXMYECKOMY 34,0POBbI0, OCO3HaHWE LLeHHOCTU cobatoaAeHnsa NpaBun
6e3onacHoro noseaeHua Npu paboTe ¢ BELECTBAMM, a TAKKE B CUTYaLUSX, YIPOXKAIOLWNX 340P0BbIO U }KU3HU
noaen;

CNOCOBHOCTU NPUMEHATL 3HaHMA, NOAYYaEMble NPU U3YYEHUU XMMWUK, ANA peLleHns 3a4a4, CBA3aHHbIX C
OKpY»KatoLwen NPUpPoaHONM cpeaon, ANA NOBbILWEHUS YPOBHA 3KONOTMUYECKOM Ky/1bTypPbl, 0CO3HAHWUA FN0H6aNbHOro
XapaKTepa 3KoNormyeckux npobnem m nyten nx pelieHns nocpeacTsom MeToA0B XMMUKN, SKONOTMYECKOro
MbILLINEHUA, yMEHUA PYKOBOACTBOBATLCA UM B NO3HABaTe/IbHOM, KOMMYHUKATUBHOM U COLMaNbHOMN NPaKTUKe.

METANPEOMETHDIE PE3Y/IbTATbI

B coctaBe meTanpegMeTHbIX Pe3y/1bTaToB BblAENAIOT 3Ha4YMMble A1 GOPMUPOBAHUA MUPOBO33PEHMS
ob6LeHay4YHble NOHATUA (3aKOH, TEOPUA, NPUHLIUN, TMNOoTe3a, GaKT, CUCTEMA, NPOLLECC, SKCNEPUMEHT U Apyroe.),
KOTOpPbIE UCMO/Ib3YIOTCA B €CTECTBEHHO-HAYUYHbIX YYeOHbIX NpeaMeTax U NO3BONAOT HA OCHOBE 3HAHWUI U3 3TUX
npeameToB GpopMMpPoBaTb NpeaCcTaBNeHNe O LLe/IOCTHOM HayYHON KapTUHE MUPa, U YHUBEPCAbHbIE yYebHble
AeNCcTBUA (No3HaBaTeNbHble, KOMMYHUKATUBHbIE, PErYIATUBHbIE), KOTOPble obecneunBaoT GopMmnpoBaHne
FOTOBHOCTM K CAMOCTOATE/IbHOMY M/TAaHUPOBAHUIO U OCYLLLECTB/IEHUIO y4ebHOM AeATENbHOCTMY.

Mo3HaBaTenbHble yHUBEPCa/bHble yyebHble paeincreua
ba3oBble IorMyeckue AencTens:

YMEHUSA UCNO/1b30BaTb NPUEMbI IOTMYECKOTO MbILUNEHUA NPU OCBOEHUM 3HAHUIA: PACKPbIBATb CMbICA XMMUYECKUX
NOHATUI (BbIAENATb UX XapaKTepPHble NPU3HAKM, yCTaHaBNMBaTb B3aMMOCBA3b C APYrMMM NOHATUAMM),
MCMNONb30BaTb NOHATUA AN 06bACHEHUA OTAENbHbIX GPAKTOB U ABNEHWI, BbIBMPATb OCHOBAHMA U KPUTEPUN ANA
KNacCUPUKaLMN XMMUYECKUX BELLECTB U XMMUYECKUX PeaKLMiA, yCTaHaBAMBaTb MPUUNHHO-C/IeACTBEHHbIE CBA3U
MeXay 06beKTaMM U3yYeHMA, CTPOUTb NOTUYECKME PacCyKAeHMA (MHAYKTUBHbIE, AeAYKTUBHbIE, N0 aHaNormMu),
[leNaTb BbIBOAbI U 3aKNOYEHMA;

YMEeHUNE NPUMEHATb B npouecce NO3HaHNA NOHATUA (I'Ipe,CI,MeTHbIe n MeTaI'Ipe,CI,MeTHbIe), cnmBoOIn4eCKne
(3HaKOBbIe) moaenun, ncnoanbyemblie B Xumumu, I'IpGO6pa3OBbIBaTb LWNPOKO NnpumeHAemMble B XUMUN MOLE/IbHbIE
npeacraBneHnAa — XMMUYECKMI 3HAK (CMMBOI’I 3nelv|eHTa), XUMHYeCKan d)opN\yna N ypaBHeEHUNE XMMUYECKOWN
peakunn — npu peweHnn y‘-le6HO-I'IO3HaBaTeI'IbeIX 3a4a4, C y‘-IéTOM 3TUX MO4ENbHbIX I'Ipe,CI,CTaBJ'IeHVIVI BbIAB/IATDL
N XapaKTepPnU3oBaTb CyWECTBEHHbIE NPU3HAKU U3YyHAEMDbIX 0O6BEKTOB — XMMUYECKUX BewecTts  XuMn4yeCkmnx
peaKu,Mﬁ, BbIAB/IATDL o6u.w1e 3aKOHOMEPHOCTU, NPUYNHHO-CNEeACTBEHHbIE CBA3U N NPOTUBOPEYNA B U3YyHAEMDIX
npoueccax n ABNeEHUAX.

basoBble uccnepoBatenbckue AEﬁCTBMH .

YMeHWeEe UCNo/Ib30BaTb MOCTAB/IEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHWA, @ TaKXKe B KAaYeCTBE OCHOBbI
Ana GopmMpoBaHMA rMNOTe3bl NO NPOBEPKE NPAaBUIbHOCTM BbICKA3blBAEMbIX CYKAEHUIN;

npuobpeTeHune onbiTa NO NIAHMPOBAHWNIO, OPraHM3aL MM U NPOBEAEHUIO YYEHUYECKUX IKCNEPUMEHTOB, YMEHUNE
HabntoaaTh 33 X040M NpoLLecca, CaMoCTOATE/IbHO MPOrHO3MPOBaTb ero pesynbTaTt, popmyanpoBaTb 0606LEeHMA
1 BbIBOAbI MO pe3yabTaTam NPOBEAEHHOrO OMbITa, UCCNEeA0BAHUA, COCTAaBNATb OTYET O NpoAenaHHoON paboTe.

Pa6ota c uH$popmauumeii:



yMeHue BblbMpaTb, aHaIN3UPOBATb U MHTEPNPETUPOBATL MHPOPMALMIO Pa3/IMYHbIX BUAOB U Gopm
npeacTaBAeHUA, NONYYaEMYHO U3 Pa3HbIX UCTOYHUKOB (Hay4yHO-NONyAspHasa AMTepaTypa XMMUYECKOro
coaepaHus, cnpaBoYHble Nnocobus, pecypcbl MHTEpHETa), KPUTUYECKN OLLEHUBATb MPOTMBOPEUMBYIO U
HeA0CTOBEPHYIO MHOPMALNIO;

YMeHUe NPUMEHATb Pa3InyHble MeToAbl U 3aNpocCbl MPU NOUCKe U 0TOope MHGOPMALLIUKN U COOTBETCTBYHOLLMX
AaHHbIX, HEO6XOANMMBIX 15 BbINOJIHEHMA YYEOHbIX M MO3HABATE/IbHbIX 33434 onpeaenéHHOro Tuna,
npuobpeTteHne onbiTa B 06/1aCTU UCNOABb30BaHUA NHPOPMALMOHHO-KOMMYHUKATUBHbIX TEXHONOTMI, OB/IaZlEHUE
KY/IbTYPOW aKTUBHOTO UCMO/1b30BaHMA Pa3/INYHbIX MONCKOBbIX CUCTEM, CAMOCTOATE/IBHO BbIOMPATb ONTUMA/IbHYHO
dopmy npeacraBneHns MHGOPMaLUM U UNNOCTPUPOBATL PELLaeMble 33434N HECTIOKHBIMU CXEMAMU,
Anarpammamu, gpyrumm Gopmamm rpadmkm n nx KombuHaumamm;

yMeHMe UCNob30BaTb M aHANIM3MPOBATL B NpoLiecce y4ebHOM 1 ccnesoBaTeIbCKON AeATeIbHOCTH
MHGOPMaLMIO O BAMAHUMN MPOMbILLNEHHOCTU, CEIbCKOTO XO3ANCTBA U TPAHCMOPTA HA COCTOAHME OKPY KatoLLel
NPUPOAHON cpeabl.

KommyHMKaTUBHbIE YHUBEpCaibHble yyebHble AeUcTBuUA:

yMeHUs 3aZ.aBaTb BONPOCHI (B Xo4e Ananora u (Mnu) ANCKYCCUM) MO CyLLECTBY 0BCYyKAaeMOol TeMbI,
bopMynnpoBaTh CBOM NPeaNoKEHNA OTHOCUTE/IbHO BbIMONHEHUA NPEAJIOXKEHHOM 3343a4u;

YMeHUsA NPeAcTaBiATb NOJyYeHHbIe Pe3y/1bTaTbl NO3HaBaTEIbHOM AEATENbHOCTM B YCTHbIX M MUCbMEHHbIX
TEKCTax; Ae/1aTb NPe3eHTaUMIo Pe3y1bTaToB BbIMO/IHEHUA XMMUYECKOT0 3KCNEPMMEHTA (1abopaTopHOro onbiTa,
nabopatopHoit paboTbl MO UCC/IeA0BaHMIO CBOMCTB BELLECTB, y4ebHOro npoekTa);

YyMeHUs yyebHOoro cCoTpyAHNYECTBa CO CBEPCTHUKAMM B COBMECTHOM NO3HaBaTe/IbHOM U UCCNea0BaTENbCKOM
AeATEeNbHOCTU NPU pPeLEHNN BO3HMKAOLWMX NPobieMm Ha OCHOBE y4éTa 06LMX MHTEPECOB M COrTacoBaHMA
nosmumnii (obcyKaeHma, 06MeH MHEHUAMM, KMO3rOBbI€ LUTYPMbI», KOOPANHALMA COBMECTHbIX AENCTBUMN,
onpeaeneHne KpUTePMEB NO OLLEHKE KayecTBa BbINONHEHHOW paboTbl 1 Apyrue).

PerynatuBHble yHMBeEpCcabHble yuebHble geicTBuma:

YyMeHMEe CaMOCTOATENIbHO ONpPeAenaTh Lenn AeaTe/IbHOCTU, NNaHUPOBATb, OCYLLLECTBAATb, KOHTPONMPOBATL U NP
HeobXoAMMOCTU KOPPEKTMPOBATL CBOKD AeATE/IbHOCTb, BbIOMPaTh Hanboee apdeKTnBHbIE CNOCOObI peLleHuns
y4ebHbIX 1 NO3HaBaTe/IbHbIX 33434, CAMOCTOATE/IbHO COCTABAATb UM KOPPEKTUPOBATL NPEASIOKEHHbIV
aNropuTM AEWCTBUIN NPU BbINOJHEHUMN 334aHUI C YH4ETOM NONYYEHUA HOBbIX 3HAHUI 06 M3yYaembix 06beKTax —
BELLECTBAX M pPeaKLMaAX, OLLEeHMBATb COOTBETCTBUE NOMYYEHHOrO pe3y/ibTaTa 3asaBAEHHOM Lenun, ymeHue
MCNONb30BaTb U AHANM3MPOBATL KOHTEKCTbI, NpeA/iaraemble B YC/I0BUMN 3a4aHWUN.

NPEAMETHbDIE PE3Y/IbTATDI

B coctaBe npeaMeTHbIX pe3ynbTaToB MO OCBOEHMIO 06A3aTe/IbHOIO COAEPKaHMUA, YCTAHOBNEHHOTO AaHHOM
denepanbHom paboueit nporpammon, BblAENAOT: OCBOEHHbIE 06YyYaOWMMMCA HayYHbIE 3HAHUA, YMEHUA U
cnocobbl gencTemi, cneundunyeckne ana npegmeTHom 061acTn «Xumma», BUAbl A4eATENBHOCTU MO NOAYYEHUIO
HOBOrO 3HAHWA, €ro MHTEPNPETALMM, NPeobPa30BaAHMIO U MPUMEHEHUIO B PA3/INYHbIX Y4EOHbIX M HOBbIX
CUTYyaumsax.

K KoHUy 06yyeHus B 8 Knacce npeameTHble pe3yibTaTbl HA 6a30BOM YPOBHE A,0/1KHbI OTPAXKaTb
chOpPMMUPOBAHHOCTb Y 0bYyYatoLWMXCA YMEHWNIA:



° PacKpbiBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATUNA: aTOM, MONEKYIa, XMMWUYECKUI
3/1IEMEHT, MNpOCTOe BELLeCTBO, CJ/IOKHOE BELWEeCTBO, CMecb (ogHOpoOAHas W  HeogHopoaHas),
BAJIEHTHOCTb, OTHOCUTE/IbHAsi aTOMHAA M MOJIEKY/APHAA Macca, KONMYEeCTBO BELLEeCTBA, MO/b,
MOJIAPHAA Macca, MaccoBas A0S XMMUYECKOro 3/IeMEHTA B COEAUHEHUU, MONIAPHbIA 06BEM, OKcKa,
KMCNOTa, OCHOBaHME, CO/b, 3NEKTPOOTPULLATENIbHOCTb, CTEMEHb OKUCIAEHWS, XMMUYECKana peaKkums,
KnaccuPuKaumMa peakunin: peakumm COeAMHEHUs, pPeakUMW PasNoKeHUA, pPeakuMu 3aMeLLeHus,
peakumMm obmeHa, 3K30- WU 3HAOTEPMMYECKME peaKkuuu, TennoBon 3dPeKkT peakuum, S4p0 aToma,
3/IEKTPOHHbIM C/IOM aToma, aToMHaa opbuTanb, paguMyc aTtoma, XMMWUYECKasa CBA3b, MOAAPHas W
HenonsipHas KOBa/JIeHTHAaa CBf3b, WOHHAA CBA3b, WMOH, KAaTWMOH, aHMOH, PacTBOP, MaccoBas AONA
BelwecTsa (NPOLEHTHaA KOHLEHTPaLKA) B pacTBope;

. WNNOCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XMMWYECKUX MOHATUI U NPUMEHATb 3TU NOHATUSA
NPV ONUCaHMM BELLLECTB M UX NPeBpaLLeHnid;

. MCMONb30BaTb XMMUYECKYI0 CUMBOIMKY ANA COCTaBNeHUsAs GOpPMyN BELWLECTB U YPaBHEHUM
XUMUYECKUX peaKLnii;

° onpeaenAtb Ba/JIEHTHOCTb aTOMOB 3/1IEMEHTOB B OWHApHbIX COEAUHEHUSX, CTeneHb
OKWUC/IEHUNA 3N1eMEHTOB B OWMHAPHbIX COeAMHEHUAX, NPUHALNEXKHOCTb BELECTB K onpeaenéHHomy
Knaccy coegmMHeHn no ¢opmynam, BUA XMMUYECKOM CBA3M (KOBaNeHTHaA M MOHHAA) B HEOPraHMYeCKUX
coeguHEeHUsX;

. packpbiBaTb cmbicn Mepuoamyeckoro 3akoHa [. U. MeHaeneeBa: AeMOHCTPMPOBATL
NOHMMaAHWE MEepUOANYECKOM 3aBMCMMOCTU CBOMCTB XMMMUYECKUX 3N1EMEHTOB OT MX MONOXKEHMA B
Mepunogmyecko cucteme, 3aKOHOB COXPAHEHWMA MACCbl BELLECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOEKYNAPHOrO y4eHUA, 3aKoHa ABOragpo;

. ONMCbIBaTb M XapaKTepmnsosaTb TabanuHyto dopmy MNeproanyeckom cUCTeMbl XMMUYECKUX
3N1EeMEeHTOB: pas3/inyaTb MOHATMA «rnaBHas nogrpynna (A-rpynna)» u «noboyHas nogrpynna (b-
rpynna)», manble n 6onbluve nepuoapl, COOTHOCUTb 0603HaYeHuA, KoTopble MmeroTca B Tabauue
«Mepnoanyeckaa cucTtema XUMUYECKUX 3nemeHtoB M. W. MeHgeneesa» € 4YMUCNOBbIMU
XapaKTepUCTUKAMM CTPOEHUA aTOMOB XMMWUYECKUX 3/1eMeHTOB (cocTaB M 3apag aapa, obuwee yncno
3NEeKTPOHOB U pacnpeseneHne UX No 3IeKTPOHHbIM C/10AM);

. KnaccudpuumpoBaTb XMMUYECKUE 3SNE€MEHTbl, HEOpraHMYecKMe BELWLeCTBa, XMMUYECKUe
peakumn (No YMCNy U COCTaBY YYaCTBYHOLWMX B peaKLmMn BewecTs, No Tennosomy 3ddekTy);

° XapaKkTepu3oBaTb (OnucbiBaTb) 06WME XMMUYECKME CBOMCTBA BELLECTB Pa3/INYHbIX
KNaccoB, MOATBEP)KAAA OMNUCaHWE MPUMEPaMM  MONEKYNSAPHbIX YPaBHEHWN COOTBETCTBYHOLUMX
XUMUYECKUX PeaKLnii;

° NPOrHO3MpOBaTb CBOWMCTBA BELWECTB B 3aBMCMMOCTM OT WX KayeCTBEHHOro COCTaBa,
BO3MOXKHOCTM NPOTEKAHWUSA XMMUYECKUX NPEBPALLEHMI B PA3/INYHbIX YCNOBUAX;

° BbIYMCNATb OTHOCUTENIbHYHO MOJIEKYNSPHYHO U MOJIAPHYIO MAcChl BELLLECTB, MAacCOBYIO 40110
XMMUYECKOro 3/1eMeHTa no popmyne coegMHEHUS, MAcCOBYHO 400 BELLECTBA B pacTBOpPe, NPOBOAUTb
PaCY€Tbl NO YPABHEHUIO XMMMUYECKOWN peakLuu;

° NPUMEHATb OCHOBHbIE OMepaunu MbICIUTENIbHON AEATEeNbHOCTM — aHaiuM3 U CUHTES,
CpaBHeHMe, 0606LIeHNe, CMCTEMATM3AUMIO, KacCUdUKALUIO, BbiBAEHME MNPUYUHHO--CNeACTBEHHbIX
cBsizell — ANA U3yYeHUA CBOMCTB BELLECTB M XMMWUYECKUX PeakLMil, eCcTeCTBEHHO-Hay4YHble MEeToAbl
No3HaHWA — HabloAeHWe, U3MepPEHNE, MOAENNPOBAHNE, SKCMEPUMEHT (PeanbHbIN U MbICIEHHbIN);

° cnepoBaTb  MNpaBMaM  MOMAb30BAHMA  XMMMYECKOM nocygon wn  nabopaTopHbim
obopyaoBaHMEM, a TaKKe NnpasBuiam obpalleHMa C BeLWeCcTBaMM B COOTBETCTBUM C MHCTPYKUMAMMU MO
BbINO/IHEHUIO NABOPATOPHLIX XMMUYECKMX OMbITOB MO MNOJYYEHUIO W COBUPaHUIO ra300bpasHbIxX
BelwecTs (BOAOpPOAa M KMCAOPOAA), NPUrOTOBNEHUIO PAcTBOPOB C onpeaenéHHON MaccoBOM aosel



PaCTBOPEHHOrO BeLLEeCcTBa, N1aHMPOBaTb M NPOBOAUTL XMMUYECKUE IKCNEPUMEHTbI NO Pacno3HaBaHUIO
PacTBOPOB LLE/I0YEN MU KUCAOT C NMOMOLLbIO MHAMKATOPOB (nakmyc, deHondpTanenH, MeTUNIopaHX U
Apyrue).
K KoHLy 06y4yeHuMna B 9 Knacce npeameTHble pe3yibTaTbl Ha 6a30BOM YPOBHE A0/1KHbI OTpaXKaTb
chOpPMMUPOBAHHOCTL Y 0bYYatOLWMXCA YMEHWNIA:

. PacKpbIiBaTb CMbICT OCHOBHbIX XMMMUYECKUX MOHATUN: XMMUYECKMIA 3/EeMEHT, aToM,
MOJIEKY/la, WMOH, KAaTMOH, aHWOH, MNPOCTOE BELLeCTBO, CJ/IOKHOE BELLeCTBO, BA/NIEHTHOCTD,
3N1EKTPOOTPULLATENIbHOCTb, CTENEHb OKUCNEHUA, XMMUYECKAs peaKkLmsa, XMMUYECKas CBA3b, TEMJIOBOM
apPeKkT peakuum, MOJIb, MOASAPHbLIN  0O0BEM, pPaCTBOP, INEKTPOJIUTbI,  HEI/IEKTPOJINTHI,
3NEKTPOINTMYECKAA AMCCOLMALNS, PeaKLMM MOHHOTO 06MeHa, KaTain3aTop, XMMUYECKOe paBHOBeCUe,
obpatTmble M HeobpaTMmble peaKkuuUW, OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKLMU, OKUCIUTEND,
BOCCTAHOBWUTE/Ib, OKUC/NIEHWE W BOCCTAHOBAEHWE, annoTponusa, amedoTEPHOCTb, XMMMUYECKan CBA3b
(KoBaneHTHan, MOHHaA, MeTannMyeckas), KpUCTanamyeckaa pewéTka, Kopposua MeTannoB, CNiaBbl,
CKOPOCTb XMMWYECKOW peaKkumnn, npenenbHo AonycTumas KoHueHTpauma NAK sewecTsa;

. WNNOCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUI U NPUMEHATb 3TU NOHATUSA
NPWY ONMCaHMM BELLECTB U UX NPEeBPaLLEHUN;

. MCNONb30BaTb XMMUYECKYIO CUMBONIMKY ANA COCTaBaeHUA GOpMyN BELECTB U YPaBHEHUM
XMMUYECKUX PeaKLLnif;

. onpenenATb BaI€EHTHOCTb U CTENEHb OKUCNEHUA XMMUYECKUX 3IEMEHTOB B COeANHEHMUAX
Pa3NIMYHOro COCTaBa, NPUHAANEXKHOCTb BELLECTB K onpeaenéHHOMY Knaccy coeguHeHnin no popmynam,
BMA, XMMWYECKOM CBA3M (KOBaNeHTHaA, MOHHAA, MeTa/l/Inyeckas) B HEOpPraHWMYeCKUX CoeauHEHMUSX,
3apAf WMOHA MO XMMMYecKon opmysie, XapakTep cpeabl B BOAHbIX PACcTBOPaAX HeEOPraHMYecKux
coegMHEHUIN, TUN KPUCTAaNIMYECKOM PELUETKM KOHKPETHOrO BELLECTBA;

. pacKpbiBaTb cmbica Mepuoaunyeckoro 3akoHa . N. MeHaeneesa 1 AeMOHCTPUPOBATL €ro
NOHMMaHME: ONUCLIBATb U XapaKTepmn3oBaTb TabanuHyto popmy MNeprnoanyeckomn cucTteMbl XMMUYECKUX
3N1EeMEeHTOB: pas3/inyaTb MOHATMA «rnaBHas nogrpynna (A-rpynna)» u «noboyHas nogrpynna (b-
roynna)», Mmanble “ 6Oonbwne nepuoabl, COOTHOCUTb 0OO3HAYeHMA, KOTopble MMerTca B
nepuogmyeckon Tabamue, ¢ YNCNOBbIMU XaPaKTEPUCTUKAMM CTPOEHUA aTOMOB XMMUYECKUX 31EMEHTOB
(coctaB n 3apsag Agpa, obuiee YMCNO INEKTPOHOB WM pacnpeseneHne Mx no 3NeKTPOHHbIM CAoAM),
06BACHATL 06LWME 3aKOHOMEPHOCTU B U3MEHEHMU CBOMCTB 3/1IEMEHTOB U UX COeAMHEHUIN B Npeaenax
Ma/iblX NEPUOAOB M FMaBHbIX MOArPYNN C Y4ETOM CTPOEHUA UX aTOMOB;

° KnaccudpuumpoBaTb XMMUYECKUE INE€MEHTbl, HEOpPraHUYecKMe BELLeCTBa, XMMUYECKMe
peakumn (Mo umcny M CcOoCTaBy Yy4yacCTBYHOWMX B peakuuu BeLecTs, no TennosBomy 3¢dekTy, no
N3MEHEHMUIO CTENEHEN OKUCIEHWUS XMMUYECKUX 3/IEMEHTOB);

° XapaKTepun3oBaTb (onucbiBaTb) obLime 1 cneundruyeckme XMMmnYeckme CBOMCTBa NPOCTbIX U
CNOXHbIX BeLWecTB, NOATBEP)KAAA OMMUCaAHME MNPUMEPaMM MONEKYNAPHbIX M MOHHbIX YpaBHEHUM
COOTBETCTBYHOLMX XMMUYECKUX PEAKLUN;

° COCTaBNATb YPAaBHEHMA 3/EKTPONUTUYECKOM AMCCOUMALMN KUCIOT, LWenoden u conen,
NO/MIHbIE UM  COKpPalWEHHble YpaBHEHMA peaKkumi MWOHHOro obMeHa, YpaBHEHUA peakuui,
noATBEP}KAAIOLMNX CYLLECTBOBAHME FEHETUYECKOM CBA3M MEXKAY BELLeCTBaMM Pa3INYHbIX KNaccos;

° PacKpbiBaTb  CYLWIHOCTb  OKUCAUTE/IbHO-BOCCTAHOBUTE/NIbHbIX pPeakuuii  NocpeacTBOM
COCTaB/IeHMA INEKTPOHHOro 6anaHca aTUX peakuum;

° NPOrHO3MpoOBaTb CBOMCTBA BELWECTB B 3aBUCMMOCTM OT MX CTPOEHMA, BO3MOMKHOCTM
NPOTEKAHUA XMMUYECKUX NPEBPALLEHWUN B PA3NINYHbIX YCIOBUSX;



° BbIYMCNATb OTHOCUTENIbHYHO MOJIEKYNSPHYHO U MOJIAPHYIO MacChl BELLLECTB, MacCOBYIO A0/1H0
XMMUYECKOro 3/1eMeHTa No GopmMysie coegMHEeHMsA, MAacCOBYO A0/H0 BELLECTBa B pacTBOpe, MPOBOAMUTL
PaCY€Tbl NO YPAaBHEHUIO XMMMUYECKOWN peakLuu;

° cobnogatb  npaBuWia  NOMb30BaHMA  XMMMYECKOW  NocygorM UM 1abopaTopHbIM
obopygoBaHMEM, a TakXKe npasuia obpalleHMa C BELWECTBAMU B COOTBETCTBUU C MHCTPYKUUAMMU MO
BbIMO/IHEHUIO N1aBOPATOPHBIX XMMUYECKUX OMbITOB MO MNONYYEHUIO U COBMPaHUIO ra3006pasHbIX
BeLwecTs (aMMmnaka n yrnekmcsioro rasa);

° NPOBOAUTL peaKkuMn, NOoATBEPKAAIOLIME KAYEeCTBEHHbIM COCTAB PA3/INYHbLIX BELLECTB:
pacno3HaBaTb OMbITHbIM NMYTEM xnopua-, bpomua-, noana-, kapboHat-, docdart-, cuankart-, cyibdat-,
TMOPOKCUA-NOHbI, KaTUOHbl aMMOHMA M MOHbl M3YYEHHbIX METaN/IoB, NMPUCYTCTBYHOLIME B BOAHbIX
pacTBOpPax HeOPraHMYECKMX BELLECTB;

° NPUMEHATb OCHOBHbIE OMepauuu MbICIUTENIbHOM AeATEeNbHOCTU — aHaNM3 U CUHTES,
CpaBHeHMe, 0606uieHMe, cucTeMaTU3auMIO, BbIABAEHUE MPUUYNHHO-CNEACTBEHHbIX CBA3eM — AONs

n3yyeHunAa CBOMCTB BewectB U XMMHUYECKUNX peaKLI,VIl\/'I, ecTeCTBeHHO-Hay4YHble meTodbl MO3HAHUA —

HabAloaeHMe, U3MepeHne, MOAENNPOBAHNE, SKCNEPUMEHT (PeanbHbl U MbICIEHHbIN).

TEMATUYECKOE NITAHUPOBAHUE

8 KJTACC
Konunuyecrso yacos INEeKTPOHHbIE
Ne HauvmeHoBaHue
(undposbie)
n/ pa3fenos u tem
KoHTpoAabHbIE MpakTuyeckmne obpasoBaTenbHbie
n nporpammel Bcero
pabotbi pabortbl pecypcbl
Paspen 1. NepBoHaYanbHble XMMUYECKUE NOHATUA
XmMmmna — BaxKHaA
obnactb
Bubnunoteka LLOK
€CTeCTBO3HAHMA U
1.1 . 5 2 https://m.edsoo.ru/7f
NPaKTUYEeCKoMn
41837c¢
0eATeNbHOCTH
yesioBeKa
BelectBa u bubnnoteka LLOK
1.2 XUMUYECKMe 15 1 https://m.edsoo.ru/7f
peakuun 41837c
UTtoro no pasgeny 20
Pasgen 2. BaxkHeWwune npeacTaBUTeNM HEOPraHUYECKUX BelecTs
Bosayx. Kucnopog. bubnnoteka LLOK
2.1 MoHsaTHe 06 6 https://m.edsoo.ru/7f
oKcuaax 41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubnnoteka LLOK
Bopopoa.lNoHaTtne
2.2 8 1 https://m.edsoo.ru/7f
O KMCNOTax U CoNsax
41837c
Boga. Pacteopbl. bubnnoteka LLOK
2.3 MoHaTne 06 5 1 1 https://m.edsoo.ru/7f
OCHOBaHMUAX 41837c
OcHOBHbIe Knacchl Bubnnoteka LLOK
2.4 HeopraHMU4YecKnx 11 1 1 https://m.edsoo.ru/7f
coeguHeHUM" 41837c
UTtoro no pasgeny 30

Pasgen 3. Mepuoguuecknii 3akoH u NMeprnoaunueckaa cucrema Xumudeckux anemenHtos . U.

MeHpeneeBa. CtpoeHue atomoB. XumunyecKas csasb. OKUCAUTENIbHO-BOCCTAaHOBUTE/IbHbIE peaKuuu

MNeprnoaunyecknia
3aKOH U
Mepnoanyeckasn
Bubnnoteka LIOK
cucTema
3.1 7 https://m.edsoo.ru/7f
XMMUYECKUX
41837c
anemeHTOB [. U.
MeHpeneeesa.
CrpoeHue aToma
Xnmuyeckan cBA3b.
Bubnunoteka LIOK
OKucnntenoHo-
3.2 8 1 https://m.edsoo.ru/7f
BOCCTaHOBUTE/NbHbI
41837c¢
€ peakuum
Bubnunoteka LIOK
WTtoro no pasaeny 15 https://m.edsoo.ru/7f
41837c¢
Bubnnoteka LLOK
Pe3epBHOEe Bpems 3 https://m.edsoo.ru/7f
41837c¢
OBLLEE KO/TMYECTBO 68 4 c
YACOB MO NPOrPAMME
9 KNACC
Ne HanMeHoBaHMe Konunuectso yacos
= INeKTpOHHbIE
n/ | pasgenosuTem 5 KoHTponbHble NpakTuueckune (umdposbie)
n nporpammbl cero pa6oTbi pabotbl obpasoBaTtenbHble



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

pecypcbl

Pasaen 1. BewiecTtso U XMuMHUYeCKue peakuum

MosTOpEeHue u

yrnybieHune 3HaHui
1.1 OCHOBHbIX 5
pasaenos Kypca 8

Bubnnoteka LLOK
https://m.edsoo.ru/7f
413636

Knacca
OcCHOBHblE
Bubnunoteka LLOK
3aKOHOMEPHOCTHU
1.2 4 https://m.edsoo.ru/7f
XUMUYECKUX
N 412636
peakuum
DNeKTpPoNnTUYECKasn
aunccoumauyma. Bubnnoteka LIOK
1.3 Xumunyeckue 8 https://m.edsoo.ru/7f
peakuun B 412636
pacTBopax
UToro no pasgeny 17

Paspen 2. Hemetannbl n UX coeaUHEHUA

Obulasn
XapaKTepucT1Ka
2.1 XUMUYECKUX 4
anemeHTOB VIIA-
rpynnol. FanoreHsbl

Bubnunoteka LLOK
https://m.edsoo.ru/7f
413636

Obulasn
XapaKTepucT1Ka
XUMUYECKNX

2.2 6
anemeHToB VIA-

rpynnol. Cepa n eé

Bubnunoteka LLOK
https://m.edsoo.ru/7f
413636

coeAnHeHUsA

Obuian

XapaKTepUCTUKa

XUMMUYECKUX bubnnoteka LLOK
2.3 anemeHToB VA- 7 https://m.edsoo.ru/7f

rpynnol. A3oT,

dochop u nx
CoeANHEHMUSR

41a636

2.4

Obuwas

Bubnnoteka LLOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XapaKTepucT1Kka
XUMUYECKUX
anemeHToB IVA-
rpynnobl. Yrnepoa v
KPEMHWI N NX
coeguHeHns

https://m.edsoo.ru/7f
413636

UTtoro no pasgeny

25

Pasaen 3. MeTannbl n ux coeagnHeHunA

Obuime cBONCTBA

Bubnunoteka LLOK

3.1 4 https://m.edsoo.ru/7f
MEeTannoB
41a636
BakHelwne Bubnunoteka LLOK
3.2 MEeTaNNbl U UX 16 https://m.edsoo.ru/7f
coegunHeHunA 413636
UTtoro no pasgeny 20

Paspen 4. Xumuna n oKkpyxarow,aa cpeaa

BelectBa u Bubnunoteka LLOK
4.1 maTepuansl B 3 https://m.edsoo.ru/7f
*U3HW YenoBeKa 413636
UTtoro no pasaeny 3
Bubnunoteka LIOK
Pe3sepBHOEe Bpema 3 https://m.edsoo.ru/7f
412636
OBLUEE KOJTMYECTBO 68

YACOB MO NPOrPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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