MWHWCTEPCTBO MPOCBELLEHNA POCCUNCKOW ®EAEPALINN
MwuHuncTepcTBO 06pa3oBaHNs OpeHBYprckoi o6iacTu
MO CakmapcKuii paiioH
MBOY « Cakmapckas cpefiHas 06LleobpasoBaTebHas LIKOMa UMEHN

"epos Poccuiickoin depepauun Cepres MNMaHoBa»

Orbp6yHosa /.M.

PABOYAA NMPOIMrPAMMA
(ID 3733371)
YuebHOro npegvera
«XnUmMusa»
AN15 8 Knacca OCHOBHOIo 06LLero o6pasoBaHus

Ha 2022-2023 y4ebHbIi1 roj
CoctaButenb: Kunakosa 305 HuKonaeBHa

yuutens xumum MBOY « Cakmapckas COLL

nm. eposi PO C.MaHoBa»

c.Cakmapa 2022 r.



MOACHUTENbHAA 3ATNCKA

Pabouas nporpaMma no XnuMum ans oby4varoLmxcs 8 K1accoB cocTaB/eHa Ha 0CHoBe TpeboBaHui K
pe3y/ibTaTamM OCBOEHWA OCHOBHOW 06pa3oBaTe/lbHOI NMPorpamMmmMbl 0CHOBHOMO 06LLEEro 06pa3oBaHus,
NpeAcTaBNeHHbIX B PefepasbHOM rocyjapCTBEHHOM 06pa3oBaTe/lbHOM CTaHAapTe OCHOBHOMO 00LLEro
06pa3oBaHNs, C YY4ETOM pacnpefenéHHbIX Mo Knaccam npoBepsieMblX TpeboBaHUIA K pe3y/ibTataM OCBOEHMA
OCHOBHOe 06pa30BaTe/ibHON NMPOrpaMmbl OCHOBHOMO 06LLEro 06pa3oBaHmMs U 3/1EMEHTOB COLEPXKaHUS,
MpeLCTaBNeHHbIX B YHMBEPCA/IbHOM KOAU(MMKATOPE M0 XMMUK, & TakxKe Ha 0CHOBe NpyMepHO nporpammbl
BOCNUTaHWUSA 00Yy4aroLLMXCA NPU NOSTyYeHU OCHOBHOIO 06LLEero 06pa3oBaHus 1 ¢ y4ETOM KoHuenumm
npenojgasaHnsa y4e6HOro npegmeta «Xmmms» B 06pa3oBaTe/ibHbIX OpraHu3aumsx POCCUnCKoN
®efepaunm, peannsyroLmx 0CHOBHbIe 06LLe0bpa3oBaTe/ibHble NporpaMmbl (YTB. PeleHnem Konnerum
MuHnpocselleHns Poccun, npotokon ot 03.12.2019 N MNK-4BH).

OBLLWAA XAPAKTEPUCTUKA YYEBHOI O NPEAMETA «XMNA»

Bknag y4e6HOro npegmeta «XumMmnsi» B JOCTUXKEHME Lieneil OCHOBHOIO 06LLero o6pasoBaHus 00yCcnoB/eH
BO MHOTOM 3Ha4eHWeM XVMUYECKOW HayKM B MO3HaHUM 3aKOHOB NPUPOJbI, B PasBUTUN NPON3BOAUTENbHBIX
cvn o6LecTBa 1 co3aaHnn HOBOW 6a3bl MaTepuasibHOWM KynbTypbl.

XMUSA KaK 3N1EMEHT CUCTEMbI eCTECTBEHHbIX HayK PacnpocTpaHmnia CBOE BNMsSHME Ha BCe 06/1acTu
4e/I0BEYECKOr0 CYLLECTBOBaHMS, 3aia/la HOBOE BUAEHVE MMPa, CTasla HEOTbEM/IEMbIM KOMMOHEHTOM
MMPOBO Ky/bTYpbl, HEO6XOANMbIM YCMIOBMEM XXM3HM OOLLECTBA: 3HAHWE XMW CNYXXWUT OCHOBOI 415
(hopMMpOBaHMA MPOBO33PEHNS YEN0BEKA, €ro NPEACTABNEHNI O MaTepPUa/IbHOM eNHCTBE MMPA; BAXKHYH
PONb UrpatoT POPMUPYeEMbIe XMMMEN NPEACTABNEHNS O B3aMMOMNPEBPALLEHNSX SHEPTM 1 06 3BOMHOLMN
BELLECTB B MPUPOJE; COBPEMEHHAA XMMUS HanpaB/eHa Ha peLleHne rnobanbHbIX Npo6sieM yCTONUMBOrO
pasBUTUSA Ye0BEYECTBA — CbIPbEBOW, IHEPreTUYECKOM, MULLEBOI 1 3KOOMMYECKON 6e30nacHOCTK, Npo6aem
3ApaBOOXpPaHEHUS.

B ycnoBusix BO3pacTatoLLEero 3HaueH1s XMMAUI B XXM3HK 06LLLECTBA CYLLIECTBEHHO MOBbLICKACL POSb
XMMMYECKOro 06pa3oBaHus. B niaHe coupanmsaumm oHo SBASETCS OAHUM U3 YCIOBWIA (hopMUPOBaHUS
VHTENeKTa IMYHOCTU U TapMOHWUYHOTO €€ pasBUTMS.

CoBpeMEHHOMY Ye/IOBEKY XUMUYECKIME 3HAHWS HEOBXOAMMbI A1 MPUOGPETEHNS OOLLEKYNBTYPHOTO
YPOBHS1, MO3BONSHOLLErO YBEPEHHO TPYAMTHCA B COLMYME U OTBETCTBEHHO Y4acTBOBaTb B MHOT006Pa3HOiA
YKN3HW 0OLLECTBA, [/11 0CO3HAHWS BAXXHOCTY Pa3yMHOr0 OTHOLLIEHWS! K CBOEMY 3[J0POBbHO 1 300POBbIO
APYTUX, K OKPY>KatOLLEei NpUpoAHOIA cpeae, ANsi F[PaMOTHOrO NOBEAEHWS NPY UCMO/b30BaHUN Pa3NyHbIX
MaTepUasIoB 1 XMMUYECKMX BELLECTB B MOBCEAHEBHON YKM3HN.

Xummnyeckoe 06pasoBaHMe B OCHOBHOI LLIKO/E SIBSIETCS 6a30BbIM MO OTHOLLEHWIO K CUCTEME OGLLEro
XMMMWYECKOro 06pa3oBaHmsl. Mo3TOMy Ha COOTBETCTBYIOLLLEM €MY YPOBHE OHO peasin3yeT NpucyLLye obLiemy
XMMUYECKOMY 06pa30BaHUNIO K/THOUEBbIE LIEHHOCTM, KOTOPbIE OTPAXKAtOT roCy4apCTBEHHbIE, 06LIECTBEHHbIE U
VHAMBUAYaIbHbIE NOTPEGHOCTU. STUM ONPEAENSETCS CYLLHOCTb 06LLEI CTpaTerum 06yUeHIs, BOCIUTAHNS 1
Pa3BUTUS 06YUAIOLLMXCS CPeACTBaMI YUeGHOro NpeameTa «XUMUs».

W3yyeHre npegmeTa: 1) cnoco6CTBYET peasim3almm BO3MOXHOCTEN A1 camopasBuTus 1 OpMMpPOBaHIS
KyNbTypbl IMYHOCTW, €€ 06LLel U (PYHKLMOHANLHON rpaMOTHOCTY; 2) BHOCUT BK/aZ4 B (HOPMUPOBaHME
MbILL/MIEHWS| 1 TBOPYECKMX CMOCOBHOCTEN MOAPOCTKOB, HABLIKOB UX CAMOCTOATE/IbHOM YUHe6HOM
[esaTeNbHOCTM, IKCMEPUMEHTA/IbHBIX W UCCNEA0BATEIbCKUX YMEHUIA, HEOOX0ANMbIX KaK B MOBCEAHEBHON
XU3HW, TaK 1 B NPO(heCCUOHaIbHOW [LeATeNIbHOCTH; 3) 3HAKOMUT CO CreuuntnKo HayYHOro MblILLIEHMS,
3aKnafblBaeT OCHOBbI LIeNOCTHOrO B3r/154a Ha eANHCTBO NMPUPOZbI 1 YeNOBeKa, SBISIETC OTBETCTBEHHbLIM



3Tanom B POPMMPOBAHUM eCTECTBEHHO-HAYYHON rPamMOTHOCTI NOAPOCTKOB; 4) Cnoco6CTBYeT
(hOpMMPOBaHUIO LLEHHOCTHOIO OTHOLLUEHWUSA K eCTECTBEHHO-HAYUHbIM 3HaHWAM, K NPUPOLE, K YeNoBeKy,
BHOCUT CBOW BK/1af, B 9KOMIOMMYeCKoe 06pa3oBaHme LUKO/bHIKOB.

Ha3BaHHble HanpasieHWs B 06y4eHM XUMUM 06eCneumnBatoTCa CreLMgmnKoin cogepXxaHns npeameTa,
KOTOpbIV SB/ISIETCA Nejarornyeckn aganTMpoBaHHbIM OTPaXXEHEM 6a30BOM HayKM XMMUKX Ha ONpeaenéHHOM
JTarne eé pasBUTKA.

Kypc XMMMI1 OCHOBHOIA LLIKO/bI OPUEHTMPOBaH Ha OCBOEHME 00Y4atOLLMMICA OCHOB HEOPraHWYEeCKOiA
XVIMUN -HEKOTOPbIX MOHATWIA U CBELEHWI 06 0TAENbHbIX 06bEKTaX OPraHNYecKo XUMUK.

CTpyKTypa coAep>kaHus npegmera chopMmnposaHa Ha OCHOBE CUCTEMHOIO MOAXO0AA K ero U3yUeHUIO.
Copfiep>kaHvie CKNaAbIBAETCA U3 CUCTEMbI MOHATUIA O XMMUYECKOM 3/IEMEHTE 1 BELLECTBE U CUCTEMbI NOHATUIA
0 XMMUYeCKoW peakumnu. O6e 3Tu CUCTeMbI CTPYKTYPHO OpraHW30BaHb! Mo NPUHLMMY Noc/ef0BaTe/lbHOro
PasBUTUA 3HAHWIN HA OCHOBE TEOPETUYECKMX MPEeLCTaB/IEHNI Pa3HOr0 YPOBHSA: aTOMHO-MOJIEKY/IPHOTO
YYeHMs KaK OCHOBbI BCEro ecTecTBO3HaHWA, YpoBHA Nepuogmyeckoro 3akoHa [. . MeHpeneesa Kak
OCHOBHOI0 3aKOHa XUMUW, YYeHWs O CTPOEHUM aToMa M XMMMUYECKOI CBA3W, NpeLCcTaBNeHnin 06
3N1eKTPONIMTUYECKOW AMCCoLMaLmMm BELLECTB B PacTBOpax. TeopeTUyecKme 3HaH!A paccMaTpuBaroTCa Ha
OCHOBE 3MNUPUYECKN NOMTYHYEHHbIX 1 OCMbICNEHHbIX (DaKTOB, Pa3BMBaOTCA MOC/e0BaTe/IbHO OT OAHOI0
YPOBHA K pYroMy, BbIMOMHAA (DYHKLMM 06BACHEHUSA 1 NPOrHO3MPOBaHWA CBOWCTB, CTPOEHUS U
BO3MOXXHOCTEN MPaKTUYECKOro MPUMEHEHMSA W MOMYYEHUS N3yYaeMblX BELLECTB.

Takas opraHu3auya cofiepXkaHus Kypca CriocobCTBYeT NpefCcTaB/eHN0 XUMUYECKO COCTaBNAOLLIEN
Hay4HOI KapTWHbI MUpa B /IOTMKe €€ CUCTEMHOW NpupoAbl. TeM cambiM 06ecreymBaeTcs BO3MOXHOCTb
(hopMMPOBaHUA Y 00YYarOLLMXCA LEEHHOCTHOrO OTHOLLEHUS K HAYYHOMY 3HaHWIO 1 MeTOLaM Mo3HaHUs B
Hayke. Ba)KHO Takxe 3aMeTWTb, YTO OCBOEHWE COLEPXaHWs Kypca NPOMCXOANT C NPUBIEYEHNEM 3HAHWIA 13
paHee M3yYeHHbIX KypcoB: «OKpy>KatoLwmii Mup», «bronorus. 5—7 knaccbl» 1 «®usmka. 7 Knace.

LETN N3YHYEHNA YUEBHOI O MNMPEAMETA «XVUMNA»

K HanpaBfeHnto NepBOCTENEHHO 3HAYMMOCTM NpY peanu3aLmmn obpasoBaTebHbIX PYHKUWIA NpeameTa
«XUMUS» TPaAULMOHHO OTHOCAT (hOPMMPOBaHME 3HaHWIA OCHOB XMMMWYECKOW HayKW Kak 0611acTm
COBPEMEHHOr 0 eCTECTBO3HAHMSA, NMPAKTUYECKON AeATENbHOCTM Ye/loBeKa U Kak O4HOr0 U3 KOMMNOHEHTOB
MMPOBOI KyNbTypbl. 3afada npegmeTa COCTOUT B (DOPMUPOBAHNM CUCTEMbI XMMUYECKMX 3HAHWIA —
BaKHEWLLMX (aKToB, NOHATUIA, 3aKOHOB ¥ TEOPETUYECKMX MOMOXKEHWI, AOCTYMHbLIX 0600LLEHWIA
MMPOBO33PEHYECKOr0 XapaKTepa, f3blka HayKM, 3HaHWIA 0 HayYHbIX METOAX N3YUeHNS BELLECTB M
XMMUYECKUX PeaKLUyii, a Takke B (DOPMMPOBaHUM W Pa3BUTUI YMEHWIA 1 CNOCOBOB AeATENbHOCTM,
CBSA3aHHbIX C MaHMPOBaHNEM, HABMHOAEHNEM W MPOBEAEHNEM XMMMNYECKOT0 3KCNEPUMEHTA, COBMHOAEHNEM
npaeun 6e30MacHOro 06paLLeHNs C BELLLECTBAMM B MOBCEAHEBHOW XXN3HW.

Hapsigy ¢ aTum Lenm nyveHns npegmeTta B NporpaMme YTOUHEHbI Y CKOPPEKTUPOBaHbI C YHETOM HOBbIX
NPMOPUTETOB B CUCTEME OCHOBHOIO 06LLero obpasoBaHus. CerogHs B 06pasoBaHnn 0co60 3HaUMMOIA
MPU3HaETCS HanpaBneHHOCTb 00YYeHMs Ha Pa3BUTUE 1 CAMOPA3BUTHE NIMYHOCTU, (HOPMUPOBaHME eé
VHTeN/eKTa 1 06LLeli KynbTypbl. OByyeHne YMEHUIO YUNTLCS M MPOAOMKATL CBOE 06pa3oBaHume
CaMOCTOSATE/IbHO CTaHOBUTCA OAHOW U3 BOKHEMLLMX (YHKLMIA yU4eOHbIX NPeAMETOB.

B cBA3M C 3TUM NpK M3yYeHnn nNpegmeTa B OCHOBHOIA LLUKO/E LJOMUHMPYIOLLEE 3HaYeHre Nprobpeny Takme
Lenu, Kak:

(hopMMpPOBaHME NHTENNEKTYAIbHO Pa3BUTO SIMYHOCTM, FOTOBOI K CaM0O06pa30BaHuio, COTPYAHNYECTBY,
CaMOCTOSITE/TbHOMY MPUHATUIO PELLIEHWNIA, CMIOCOOHOI afanTMPOBaThCS K ObICTPO MEHSHOLLIMMCS YCI0BUSM
XKN3HU;

HanpaB/IeHHOCTb 06YYEHMS Ha CUCTEMATUYECKOE NPUOBLLEHNE YHaLLMXCA K CaMOCTOATE/IbHOM



MO3HaBaTe/IbHON AeATeNIbHOCTU, Hay4HbIM METOAaM NO3HaHUs, POPMUPYHOLLMM MOTMBALMIO 1 pa3BUTHe
CMOCOBHOCTEN K XUMUU;

o6ecneyeHre yCnoBwuii, CNOCOOCTBYOLLMX MPUOOPETEHNIO 06YYatOLLMMICS ONbITa Pa3HO0OPa3HON
[EeATENbHOCTM, MO3HAHUA 1 CaMOMO3HaHNSA, K/THOUYEBbIX HAaBbIKOB (K/THOUEBLIX KOMMETEHLIWIA), MEHOLLMX
YHUBEPCa/IbHOE 3HaYeHWe AN Pa3INYHbIX BUAOB AeATENbHOCTY,

(hopmmpoBaHme yMeHUIA 06BACHATL 1 OLLEHMBATb ABNIEHWS OKPYXKAtOLLLEro M1Mpa Ha OCHOBaHUM 3HaHWI 1
OnMbITa, NOMYYEHHbIX NPX U3YHEHUN XMW,

(hopmMmMpoBaHME y 06YUAROLLIMXCA TYMaHUCTUYECKMX OTHOLLIEHWIA, MOHMMAaHWS LEHHOCTI XMMUYECKIX
3HaHWI NS BbIpabOTKM 3KOMOMMYECKN LIENeco06pas3HOro noBeaeHUs B ObITy 1 TPY/OBOW AeSTENbHOCTU B
LIeNsiX COXpaHEeHUs CBOEr0 340P0BbS N OKPY)KAtOLLE NPUPOAHON Cpefpl;

pas3BMTME MOTMBALMMN K 06YYEHMIO, CNOCOBHOCTEN K CAMOKOHTPOJIO 1 CAMOBOCTIMTAHMUIO Ha OCHOBE
YCBOEHMS 06LLeUeN0BEHYECKNX LLEHHOCTEN, FOTOBHOCTM K OCO3HAHHOMY BbI60OPY NPOGMASA 1 HanpaBIeHHOCTM
[lanbHeliLLero 0byyeHus.



COOEPXXAHVE YYEBHOI'O MNMPEAMETA

NepBoHaYa/IbHbIE XMMNYECKINE NMOHATUA

MpeaMeT XMuK. Posib XMMUK B XXM3HU YenoBeka. Tena 1 BewecTsa. ®Pusnyeckume CBOMCTBA BELLECTB.
ArperaTtHoe cocTosHuMe BellecTB. MNMoHATVE 0 MeTOAax MO3HAHWUA B XUMUW. XUMUA B CUCTEME HayK. UncTble
BeLLlecTBa M cmecu. Cnocobbl pasgeneHnst CMecei.

ATOMbI 1 MOMEKY/bl. XUMUYECKMe 31eMeHTbl. CUMBO/IbI XUMUYECKMX 3/1EMEHTOB. MPOCTbIE U COXHbIE
BeLLlecTBa. ATOMHO-MOJEKY/IAPHOE YYeHVe.

XvMunyeckas opmyna. BaseHTHOCTb aTOMOB XMMUYECKNX 3/IEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeLLlecTB. OTHOCUTeNIbHAA aToMHas Macca. OTHOCUTENbHAA MOJIEKYNApPHasa Macca. MaccoBsast gons
XVIMWYECKOTO 3/IEMEHTA B COEJUHEHWN.

Pun3nYecKre U XMMUYECKMe ABNEHNA. XUMUYECKas peakLms 1 eé Npu3Haku. 3akoH COXPaHeHUs Macchbl
BeLLECTB. XMUYeCKMe ypaBHeHUs. Knaccuhukaums XMMMYECKMX peakLmnii (COeaMHEHNS, PasnoXeHNs,
3ameLLieHns, 0bMeHa).

XUMUYECKUIA SKCMIEPMMEHT: 3HAKOMCTBO C XMMUYECKOI MOCy/10i4, C NpaBuiaMm paboTbl B nabopatopum 1
npvémamu obpaLLieHns ¢ 1abopaTopHbIM 060pYA0BaHWEM; U3YUeHWe 1 ONUCaHUe (PU3NYECKMX CBOCTB
06pa3LLoB HEOPraHNYeCKMX BELLECTB; HabMroAeHWe (hn3nyeckmx (NnnasfieHVe BOCKa, TasHWe Nbia, pacTrpaHme
caxapa B CTYrKe, KAMNEHWEe N KOHAEHCaUUs BOAbI) Y XUMUYECKMX (FOpPeHre CBeYr, NpoKaimBaHne MeaHoM
MPOBO/IOKK, B3aMMOLEVCTBME Mefa C KUCNOTOM) ABNeHNIA, HabMOAeHVEe 1 onucaHne NPU3HaKoB NPOTEKaHNs
XUMUYECKMX peakLmii (pasnoXkeHne caxapa, B3aMMOLECTBME CEPHOM KMUCNOTbI C X/I0PUAOM Hapus,
pasfioxeHve ruapokcuga megu(H) npy HarpesaHWUK, B3aMMOAENCTBIE Xesiesa ¢ pacTBopom conm Megu());
13yyeHKe crnocoboB pasfenieHns cMeceid (C NOMOLLbIO MarHuTa, (hUbTPOBaHWE, BbiNapuBaHue,
AUCTUNNALMA, XpomaTorpadms), NpoBeLeHNe OUMCTKY NMOBaPEHHOM COMu; HabIroLeH e 1 onvcaHme
pe3ynbTaToB NPOBEAEHUSA OMbITa, UAMKOCTPUPYHOLLErO 3aKOH COXPaHeHUs Macehl; Co3faHue Mogenei
MosieKyn (LLIapOCTePXKHEBLIX).

BaxkHeliLLve nNpeacTaBUTEIN HEOPraHUYECKMX BELLECTB

Bo3gyx — cmech rasos. Cocras Bo3gyxa. Kncnopos — 3nemMeHT 1 NPOCTOe BeLecTBo. HaxoxaeHue
Kucnopoga B Npupoge, Granyeckune n XMMMYeCKre CBOMCTBA (peakumy ropeHus). Okenapl. MpumeHeHne
Kvcnopoga. Cnocobbl NoslyyYeHWs KUcnopoga B labopatopuy U NPOMBbILLIEHHOCTH. KpyroBopoT Kucioposa B
npvpoge. O30H — afiNoTPONHas MOANMNKaLNA KUCIIOPOJa.

TennoBoit ath(heKT XMMMUYECKOIN peakLmn, TEPMOXMMUYECKNE YPaBHEHNS, 3K30- U S3HA0TEPMUYECKME
peakuymn. TONAMBO: Yrofib U MeTaH. 3arps3HeHue Bo3ayxa, YCUIeHe NapHUKOBOr0 a(peKTa, paspyLueHme
030HOBOIO C/10f.

Bopgopog — aneMeHT 1 MPOCTOe BeLlecTBO. HaxoxeHve BOAOpoAa B NpUpoAe, hr3nyeckue v XMmmnyeckume
CBOICTBA, NMPUMeHEHWe, cnocobbl NoyyeHns. KucnoTsl v conu.

KonunyecTso BelectBa. Monb. MonsipHasi macca. 3akoH Asorafpo. MonsipHblii 06bEM ra3oB. PacuéTbl Mo
XVIMUYECKUM YPaBHEHMSIM.

dusnyeckre cBoiicTBa BoAbl. Boga kak pacTBopuTesb. PacTBopbl. HacCbILLeHHbIE Y HEHACbILLEHHbIE
pacTBopbl. PacTBOPUMOCTb BeLLeCTB B Boge.MaccoBas 40/151 BELLECTBA B pacTBOpe. XMMUYECKMEe CBOCTBA
BoAbl. OCHOBaHUA. Po/b pacTBOPOB B MPUPOAE M B XKMN3HW YenoBeka. KpyroBopoT BOAbl B MPUPOE.
3arpsisHeHue NpUpoAHbIX Bog. OXpaHa 1 0UMUCTKA NPUPOAHbLIX BOA.

Knaccuthukaums HeopraHMyeckmnx coefmHeHnin. Okenipl. Knaccugumkayms oKemaos: coneobpasytoLye
(OCHOBHbIe, KMCNOTHbLIE, aM(hOTEPHbIE) U Heconeobpasytowwme. HomeHKMaTypa OKCUA0B (MeXayHapoaHas u
TpuBMaNbHas). PrU3MYeCKne N XMMUYeCKne CBOMCTBA OKCMAOB. NoyyYeHne OKCULOB.

OcHoBaHus. Knaccugurkaums 0CHOBaHWIA: LENOYN U HepacTBOPUMbIe OCHOBaHMSA. HomeHKnaTypa
OCHOBaHWIn (MeXAyHapoAHas 1 TpuBMabHas). ®U3nMYecKme U XMMUYeCKne CBOMCTBA OCHOBaHUIA.



MonyyeHne OCHOBaHMWIA.

Kucnotel. Knaccndumkaumsa kucnot. HomeHkaTypa KMCnoT (MexayHapogHas u TpuBmasibHas).
du3snyecKne N XMMMYeCKne CBOMCTBa KUCNOT. Pag akTBHOCTM MeTasinoB H. H. Beketosa. MonyyeHne
KMCNOT.

Conun. HomeHknatypa coneii (MexxayHapoaHas v TpusmasnbHas). Pusnyeckme 1 XMMUYECKMe CBOMCTBA
coneit. MonyyeHwve coneil.

"eHeTnYecKas CBA3b MEXAY Knaccamy HEOPraHUYeCKMX COeAUHEHNIA.

XUMUYECKMIA IKCMIEPUMEHT: KayeCTBEHHOE OnpefesieHne CoepXaHus KACopoaa B BO3AYXe; NONyYeHwe,
cobupaHue, pacno3HaBaHme 1 U3yyeHne CBOMCTB KMUCNOpPOoAa; HabNoaeHe B3auMOAENCTBIUA BELLECTB C
KCIOPOLOM I YCNOBUS BO3HMKHOBEHMSA Y NMPEKPALLEHNA TOpeHMs (MoXapa); 03HaKOM/eHKe ¢ obpasLiamm
OKCWUJO0B W ONMCaHUe UX CBOWCTB; MOyYeHne, cobupaHmne, pacnosHaBaHme 1 U3ydeHne CBOMCTB BOAOPOAA
(ropenue); B3aumoaeiicTane Boaopoaa ¢ okcuaom meam(1) (BO3MOXHO MCMONb30BaHNE BUAEOMATEPMANIOB);
HabnoaeHne 06pasLoB BELLECTB KOMNMYECTBOM 1 MO/b; UCcCnefoBaHe 0COGEHHOCTEN pacTBOPEHNS BELLECTB
C pas/IM4HoOi PacTBOPUMOCTBIO; NPUTOTOB/IEHME PACTBOPOB C OMpeAe/IEHHON MacCoBOV Loei
PacTBOPEHHOIO BELLECTBA; B3aMMOAENCTBIE BOAbI C MeTailamm (HaTpueM 1 KasibLyem) (BO3MOXHO
1CNO/b30BaHMe BUAEOMATEPUAIOB); ONpesesieHne pacTBOPOB KUC/IOT U LenoYeli C MOMOLLLH UHAMKATOPOB;
nccnefoBaHne 06pasLlOB HEOPraHNYeCKNX BELLECTB Pa3/IMYHbIX KNaccos; HabMOAEHNE 3MEHEHUS OKPaCKU
VHAMKATOPOB B PacTBOPaxX KUC/OT U LLEMoYeii; n3yyeHre B3aumoaeincTema okeuga meau(l) ¢ pacTBopom
CEPHOI KUCNOTbI, KACMOT C MeTa/lNaMu, peakLmnii HelATpanm3aLmm; noayyeHe HepacTBOPMMbIX OCHOBaHWIA,
BbITECHEHME OAHOr0 MeTasiia ApYrum 13 pacTBOpa COMW; PeLLEHNE IKCNePUMEHTaIbHbIX 3a4a4y Mo Teme
«BaxkHeMLLMe KnacCbl HEOPraHMYeCKNX COeUHEHMNIA».

MeproanyecKmin 3aKoH 1 Meproanyeckas cUcTemMa XMMMUYECKMX 371eMeHToB . V. MeHpaeneesa.
CtpoeHure aToMoB. XUMUYeCKas CBA3b. OKUCNTENIbHO-BOCCTAHOBUTE/bHbIE peakLun

MepBble NOMBbITKN KMACCUMPUKALMN XMMUYECKNX 3NIEMEHTOB. [OHATVE O rpyrnnax CXO4HbIX 3/IEMEHTOB
(LLeNOYHbIe W LWeNOYHO3eMENbHbIE METasI/Ibl, Fa/IOreHbl, MHEPTHbIE rasbl). SNeMeHTbI, KOTOpble 06pasytoT
amhoTepHble OKCUAbI N TUAPOKCUADI.

Meproanyeckunii 3akoH. Meprognyeckas cMcTeMa XMMUYeCKKX anemeHToB [. V. MeHaeneesa.
KopoTkoneprogHas v fJIMHHONepuogHas opMbl Meproanyeckoi CUCTeMbl XMMUYECKMX 3/1eMeHTOB /.
. Mengeneesa. Mepuofpbl 1 rpynnbl. PU3NYeCcKnii CMbIC MOPSAKOBOro HOMepa, HOMEPOB nepuoaa u
rPynmbl 3/EMeHTa.

CtpoeHue atoMmoB. CocTaB aTOMHbIX s4ep. M130Tonbl. SNeKTPOoHbl. CTPOeHUe 3NEKTPOHHBIX 060/104eK
aToMOB NepBbIX 20 XMMUYECKMX 31eMeHTOB Meproanyeckoin cuctemsl O, . MeHfeneeBa. XapakTepucTuka
XMMMUYECKOr0 3/1eMeHTa Mo ero nofoXeHuto B Mepuogunyeckoii cucteme . V. MeHgeneesa.

3aKOHOMEPHOCTM M3MEHEHUS paanyca aTOMOB XMMUYECKUX 3/1EMEHTOB, META/ITNYECKMX W
HEMETa/IIMYeCKMX CBOWCTB MO0 rpynnam v neprogam. 3HaueHue Meproamnyeckoro 3akoHa u Meproauyeckon
CUCTEMbI XMUMUYECKMX 3/1IEMEHTOB /1 Pa3BUTUA HAyKW W NpakTuky. [. V. MeHaeneeB — y4YéHbIin n
rpaXaaHuH.

Xnmmnyeckan cBssb. KoBasieHTHas (MonspHas U HenossipHas) ceA3b. DNeKTPOOTPULATE/IbHOCTb
XVIMUYECKWX 3/1IEMEHTOB. VIOHHas CBA3b.

CreneHb okucneHns. OKUCIUTENbHO-BOCCTaHOBUTESIbHbIE peakLun. Ipouecchl OKUCIEHNS 1
BOCCTaHOB/IeHNs. OKUCNINTENN U BOCCTAHOBUTE/IN.

XUMUYeCKUIA IKCNEPUMEHT: U3y4yeHne 06pa3L0oB BELLECTB META//I0B Y HEMETA/IIOB; B3aMMOJeNCcTBume
rMAPOKCUAA LIMHKA C PacTBOPamy KUC/OT W LLEe/oYeid; NpoBeLeHWE OMNbITOB, UMOCTPUPYOLLMX NPUMEpbI
OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLuyil (ropeHue, peakLmny pasnoXXeHns, COeJMHEHUS).

MexnpeLMeTHbIe CBA3N
Peannsaums mexxnpeMeTHbIX CBA3EA NPY U3YyHeHUN XUMIW B 8 Knacce OCYLLECTBASETCS Yepes



1CNOMb30BaHME KaK 06LLMX eCTECTBEHHO-HAYYHbIX NOHATUR, TaK U MNOHATUIA, ABSIOLWMXCA CUCTEMHBLIMU ANs
OTA€eNbHbIX NPEAMETOB eCTECTBEHHO-HAYYHOTO LIMK/A.

O6LLme ecTeCTBEHHO-Hay4YHble MOHATUSA: Hay4HbIV (haKT, rnoTesa, TEOPUS, 3aKOH, aHa/In3, CUHTES,
KnaccuguKaums, NepuoanyHoCTb, HabnoaeHre, SKCNEPUMEHT, MOLENMPOBaHUE, U3MEPEHME, MOJESb,
SIBNEHME.

du3nKa: MaTepus, aToM, 371IEKTPOH, MPOTOH, HEATPOH, MOH, HYKWA, N30TOMbI, PaaN0aKTUBHOCTb,
MOJIEKY /A, 3NIEKTPUYECKMIA 3aps[, BELLECTBO, Teno, 06bEM, arperaTHoe COCTOSIHME BELLECTBa, ras,
(hm3nyecKme BEMUMHBI, eAVHULBI M3MEPEHMS, KOCMOC, MaHeTbI, 3B&34bl, COMHLE.

Buonorusa: (hoToCUHTE3, fblxaHue, 6roctepa.

"eorpacus: aTMoctepa, rngpocgepa, MUHepasbl, FOpHbIe NOPO/bI, MOME3HbIE NCKONAeMbIe, TONMBO,
BOAHbIe Pecypcbl.



MNTAHVPYEMBIE OBPA3OBATE/IbHBIE PE3Y/IbTATHI

M3yyeHne XxumMmm B 8 Knacce HarnpaBneHo Ha AOCTMXKEHME 00YUatOLLMMICS IMYHOCTHBIX, MeTanpeaMeTHbIX
1 NPeaMETHbIX Pe3yNbTaTOB OCBOEHWS y4eOHOro NpeameTa.

NMYHOCTHBbIE PE3YJIbTATbI

JNIn4HOCTHBIE pe3y/nbTaTbl 0CBOEHMSA NPOrpamMmMbl OCHOBHOIO 06LLEero 06pa3oBaHus 4OCTUraloTCca B XOAe
06yYEHN XUMUW B eAMHCTBE YUYEeOHOI 1 BOCNUTATE/bHON AesaTenbHOCT OpraHv3alum B COOTBETCTBMN C
TPaAULMOHHBLIMIN POCCUIACKUMU COLMOKY IbTYPHBLIMIA W JyXOBHO-HPABCTBEHHLIMMW LIEHHOCTAMM, NPUHATLIMU
B 06LLieCTBE MpaBuIamMm 1 HOPMaM MOBEAEHNS U CMOCOBCTBYHOT NPOLEccamM CamMONo3HaHWs, CaMopasBUTmA
1 coumanm3aummn 0byYaroLLmMxCs.

JINYHOCTHbIE pe3ynbTaTbl OTPaXKatOT CHOPMMPOBAHHOCTb, B TOM YMC/IE B YaCTu:

MaTproTnyeckoro BoCNMUTaHUS

1) LEHHOCTHOIO OTHOLLIEHUS K OTEYECTBEHHOMY KY/IbTYPHOMY, MCTOPUYECKOMY 1 HAYUYHOMY HaC/efuio,
MOHUMaHWS 3HAYEHNS| XMMUYECKOW HayKW B XKN3HU COBPEMEHHOMO 06LLECTBA, CMNOCOOHOCTM BNafeTh
[OCTOBEPHOMN MHopMaLMeit 0 NepefioBbIX AOCTVXKEHUAX U OTKPLITUSX MUPOBOW M OTEYECTBEHHOW XMW,
3aMHTEPECOBAHHOCTY B HAyYHbIX 3HaHUAX 00 YCTPOIACTBE MMpa 1 OOLLECTBA;

["paxkaaHCcKoro BocnuTaHns

2) npeacTaBneHns 0 CoLMabHbIX HOPMax 1 NpaBunax MEeX/IMYHOCTHBIX OTHOLLIEHUIA B KONIEKTYBE,
KOMMYHWKATUBHOI KOMMETEHTHOCTM B O6LLECTBEHHO MOME3HOM, y4eOHO-UCCNe0BaTENbCKOM, TBOPYECKONA 1
APpYrux Buax AesTeNlbHOCTU; FOTOBHOCTM K pa3HOOOPa3HOM COBMECTHOI AeATENbHOCTU NPY BbIMO/IHEHNM
y4ebHbIX, NO3HaBaTe/IbHbIX 33/aY, BbIMO/HEHUN XUMUYECKNX 3KCMEPUMEHTOB, CO34aHNN YYEOHbIX NMPOEKTOB,
CTPEM/IEHUS K B3aMMOMOHVMMaHMIO 1 B3aMMOMOMOLLY B NPOLIECCe 3TON YHeOHOIN AeaTeNlbHOCTU; TOTOBHOCTU
OLiEHMBATb CBOE MOBEAEHME M MOCTYMNKM CBOMX TOBAPULLEN C NMO3NLIMM HPABCTBEHHbLIX U NPaBOBLIX HOPM C
YUYETOM 0CO3HaHMA NOCNEeACTBWIA NOCTYMKOB,;

LIeHHOCTW Hay4YHOro Nno3HaHusa

3) MUMPOBO33PEHYECKMX MPELCTABNEHMI O BELLECTBE N XMMMUYECKOW peakLiMmn, COOTBETCTBYHOLLMX
COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKV 1 COCTaB/IAIOLLMX OCHOBY A/151 MOHUMAHWA CYLLIHOCTY Hay4HOW
KapTWHbI MVpa; NpeaCcTaB/IeHNin 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUSA NPUPOAbI, B3aMMOCBA3AX
4efioBeKa C NPUPOAHON CPeaoii, 0 POV XMMUU B NO3HAHWUN 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTe/lbHbIX MOTUBOB, HANPaB/IEHHbIX Ha NONYYeHNE HOBbIX 3HaHWA N0 XUMUM, HEOBXOANMBIX A5
00bSACHEHNS HABNHOJAEMbIX MPOLIECCOB Y ABMEHWIA;

5) No3HaBaTeNbHOM, NH(POPMALMOHHO 1 YUTATENbCKOW KyNbTypbl, B TOM YKC/E HABbIKOB
camocCTosATe/IbHOM paboTbl € y4ebHbIMM TEKCTaMu, CrPaBOYHO IMTepaTypoit, JOCTYMHbIMU TEXHUYECKAMM
CpeAcTBaMM MHHDOPMALMOHHBIX TEXHOOTWA;

6) nHTepeca K 06y4eHUI0 1 MO3HaHMIO, N0603HATENIbHOCTY, TOTOBHOCTU M CMOCOBHOCTU K
caMo06pa30BaHuto, NPOEKTHOM W UCCNef0BaTENbCKOMN AeATENbHOCTU, K 0OCO3HAHHOMY BbIOGOPY
HanpaBfEHHOCTU 1 YPOBHS 00yYeHNs B fa/lbHelLLeM;

dopMMPOBaHNA KYNbTYPbl 340P0BbA

7) 0CO3HAHUA LLEEHHOCTM XKMN3HW, OTBETCTBEHHOMO OTHOLLIEHUS K CBOEMY 3[J0POBbO, YCTAHOBKM Ha
3[10p0BbIA 06pa3 XM3HU, 0CO3HAHWS NOCNEACTBUIA U HENPUATUS BPeHbIX NPUBbLIYEK (YNOTPebneHus
NKOrons, HapPKOTUKOB, KypeHus), Heo6XoAMMOCTI Cob/H0AeHMA NpaBua 6e30MacHOCTY NpK obpaLleHnn ¢
XMMNYECKUMI BELLIECTBAMU B ObITY 1 PeanbHOM XXU3HY;

TpyaoBoro BoCNUTaHMs
8) MHTepeca K NPaKTUYeCKOMY M3yUeHUo NPoeccuii U TpyAa Pas/IMuHOro PoAa, YBaXeHWe K Tpyay U



pe3ynbTaTaM TPyA0BOW AeATENIbHOCTM, B TOM YKC/IE HA OCHOBE MPUMEHEHMS MPEAMETHbIX 3HaHWIA MO XMW,
0CO3HaHHOT0 BbI6Opa MHANBUAYANbHOM TPAEKTOPMM NPOAO/HKEHNS 06pa30BaHUsA C YUETOM SIMYHOCTHBIX
MNHTEPECOB 1 CMOCOOHOCTM K XUMUW, OOLLLECTBEHHbLIX MHTEPECOB M NOTPEBHOCTEN; YCNELLHO
NpoeccroHaNbHON AeATENbHOCTM 1 Pa3BUTMS HEOOXOAMMbIX YMEHWIA; FOTOBHOCTb afanTUpoBaThCs B
npoceccmoHanbHOM cpeag;

3JKO/I0rnM4yecKoro BoCnmUTaHns

9) 3KONIOrMYECKM LienecoobpasHoro OTHOLLEHWS K NPUPOJE Kak UCTOYHUKY XM3HW Ha 3emsie, OCHOBE eé
CYLLECTBOBaHWS, MOHNMaHWA LleHHOCTU 3[0POBOro 1 6e30MacHOro 06pasa Xm3Hu, 0TBETCTBEHHOIO
OTHOLLEHUSA K COBCTBEHHOMY (DU3MYECKOMY Y MCUXNYECKOMY 3[0POBbIO, 0CO3HAHMSA LIEHHOCTY COB/MIOAEHNS
npasun 6e30MacHOro NnoBeAeHVs Npu paboTe C BELLECTBAMM, a TAKXKe B CUTYaLMAX, YIPOXAOLLMX 3L,0POBbO
N XXN3HW NOAei;

10) cnocO6HOCTM MPUMEHSATH 3HaHWS, NOyYaeMble MPU U3YHEHUN XUMUK, ANS PELLEHNs 3a4ad, CBS3aHHbIX
C OKpY>KatoLLel NpUPOLHO Cpefiol, MOBbILIEHWS YPOBHS 3KOMOMMYECKOW Ky/bTypbl, OCO3HAHWS
rnobanbHOro xapakTepa 3KONOrMYecKMX NpobnemM v nyTeld MX PeLleHns NoCpPeLCTBOM METOAO0B XVUMUK;

11) 3KOMOrMYECKOr0 MbILL/IEHWS, YMEHWUS PYKOBOACTBOBATLCA UM B MO3HABaTE/IbHOM, KOMMYHUKATUBHON 1
COLMabHOM MpaKTyKe.

METAINPEOMETHBIE PE3YJIbTATHI

B cocTaBe MeTanpeaMeTHbIX pPe3y/bTaToB BbIAENSOT 3HaUYMMble 4151 (HOPMUPOBAHMS MAPOBO33PEHMS
06LLeHayyHbIe NOHATKS (3aKOH, TEOPKWS, MPUHLWMM, TMMOTe3a, (hakT, cMCTeMa, MPOLLECC, 3KCNEPUMEHT U ap.),
KOTOpble MCMO/b3YHTCS B ECTECTBEHHO-HAYUHbIX YUYEOHbIX NPeaMeTax v NO3BONSHOT HAa OCHOBE 3HaHWIA 113
3TUX NPEAMETOB (HOPMUPOBATL NPEACTAB/EHME O LEEOCTHON HAyUYHO KapTUHE MUPa, U YHUBEPCASIbHbIE
yuebHble AeiicTBus (No3HaBaTe/bHbIE, KOMMYHUKATUBHbIE, PETYNIATUBHBIE), KOTOPbIE 06eCcneynBatoT
(hopmMMpoBaHKe FOTOBHOCTM K CAMOCTOSTE/IbHOMY M/IAHNPOBAHMIO M OCYLLECTBIEHUIO YUE6HOI
LeATeNbHOCTY.

MeTanpeAMeTHble pe3yNibTaTbl OCBOEHMS1 06pPa30BaTe/IbHOM MPOrpaMMbl MO XUMUM OTPaXKatoT OBNaJeHNe
YHVBEPCaNIbHbIMM MO3HABaTENbHbIMU LeACTBUSMMU, B TOM YMCIE:

Ba30BbIMX NOrMYecKUMI AeNCTBUAMU

1) ymMeHvieM 1CMoMb30BaTh MPUEMBI IOMMUYECKOTO MbILLEHUS MPY OCBOEHWM 3HAHWIA: PACKPbIBATb CMbICT
XUMUYECKUX MOHATUI (BbIAENATb MX XapaKTepHble MPU3Haky, yCTaHaBMBaTb B3aMOCBS3b C APYTrUMu
MOHATMAMM), MCMONb30BaTb MOHATWA A5 06BACHEHUS OTAEMbHbIX (HaKTOB U ABMIEHUIA; BbIGUPaTb OCHOBaHUS
1 KpUTEpUK 15 KNACCU(MKALMN XMMMNYECKVX BELLECTB M XMMUYECKNX PeakLInid; yCTaHaBIMBaTb MPUUYMHHO-
CNeLCTBEHHbIE CBA3N MeX/Y 00beKTaMn U3YUeHNs; CTPOUTb IOFMYECKME pacCcyXaeHns (MHAYKTUBHbIE,
[efyKTUBHbIE, M0 aHanornm); fenatb BbIBOAbI U 3aKNOUEHUS;

2) YMeHVieM NPUMEHSATb B MPOLLecce NO3HaHWA NOHATUA (MPeAMETHbIE U MeTanpesMeTHbIE),
CMMBO/IMYECKME (3HAKOBbIE) MOAENN, UCMOMb3YEMbIE B XMMUM, NPe0bpa30oBbIBaTh LUIMPOKO NPYMEHSIEMbIE B
XUMUN MOZEeNbHbIE MPeACTaBNeHNS — XUMUYECKUI 3HaK (CUMBON 3N1EMEHTa), XUMUYeCKas hopmyna un
YpaBHEHVE XMMUYECKO peakLmy — Npy peLLeHn y4ebHO-No3HaBaTe lbHbIX 3aay; C YY4ETOM 3TUX
MOZENbHbIX MPeSCTaB/eHN BbISBNATL U XapaKTepu30BaThb CYLLECTBEHHbIE NPU3HAKM U3yYaeMbIX 06LEKTOB
— XUMWYECKMX BELLECTB U XUMUYECKMX peakLWii; BbISBNATL 06LLME 3aKOHOMEPHOCTM, MPUYUHHO-
CNeLCTBEHHbIE CBA3M 1 MPOTMBOPEYMS B 13yYaeMblX MPOLECccax 1 ABNEHNSX; npefiaraTb KpUtepnmn s
BbISIBNIEHWS 3TUX 3aKOHOMEPHOCTEW M MPOTMBOPEUNIA; CaMOCTOSATENIbHO BbIGMPaTL CMOCO6 pPeLleHnst y4ebHoiA
3aflaum (CpaBHMBATb HECKO/IbKO BApMAHTOB PeLLIeHNS, BblovpaTb Hamboee NOAXOAALLMIA C YHETOM
CaMOCTOSATE/NbHO BbIAENEHHbIX KPUTEPUEB);

Ba3oBbIMU MCCNEA0BATENLCKUMU AeNCTBUAMM



3) yMeHMeM MCMo/b30BaTh NOCTaB/IEHHbIe BOMPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHMS, a TakxkKe B
KauecTBe OCHOBbI A5 POPMUPOBAHUS TMMNOTE3bI MO NPOBEPKE MPaBU/IbHOCTYM BbICKA3bIBAEMbIX CYXKAEHWIA;

4) nprobpeTeHne onbITa Mo NJaHUPOBaHWI, OPraHM3aL U NPOBEAEHNIO YUYEHNYECKMX 3KCMEPUMEHTOB:
yMeHvie HabroaTh 3a XOA0M NpoLiecca, CaMOCTOATEIbHO MPOrHO3MPOBATh ero pesynbTar, (popMynMpoBaTh
0606LLEHMS 1 BbIBOABI MO pe3ynbTaTaM NPOBEeAEHHOrO OMbITa, UCCNeA0BaHUS, COCTAB/SATb OTUET O
npogenaHHo paborTe;

PaboToli ¢ MHopmaLein

5) yMeHMeM BblGMpaTh, aHa/IM3MPOBATb U MHTEPMPETUPOBATL MH(OPMALIO Pa3IMYHbIX BUAOB U (hopM
NpeLCTaBEHMS, NOMTYYaEMYHO M3 PadHbIX MCTOYHMKOB (Hay4HO-NOMyspHas NTepaTypa XMMUYeCKoro
COfEPXXaHms, CNpaBoYHble NOCO6MS, pecypcbl VIHTepHeTA); KPUTUYECKM OLIEHMBATbL MPOTUBOPEUMBYHO 1
HeJ0CTOBEPHYH MHOpMaLLIO;

6) yMeH1eM NPUMEHSTb pasfiyHble METOAb! U 3anpockl NPY NOUCKe 1 0TOOpe UH(OPMaLMK 1
COOTBETCTBYHLLMX AAHHbIX, HEOOXOAMMBIX ANS BbINOMHEHNS YYeOHbIX 1 NMO3HABaTe/bHbIX 33434 ornpe-
AENEHHOro TMNA; NPUOBPETEHNME OMbITa B 06/1aCTN 1CMOMb30BaHNS MHHOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHO/IOTWiA, OBMlafieHNe KyNbTYPOl aKTUBHOIO MUCMO/b30BaHWS Pa3/IMuHbIX MOUCKOBLIX CUCTEM;
CaMOCTOSATE/IbHO BbIGMPaTh ONTUMaNbHYHO (HOPMY NPeACTaBneHNs MHhopPMaLUy 1 MNNKOCTPUPOBaTbL
peLlaemble 3afa4un HeC/IOKHbIMU CXeMaMu, AuarpaMmamu, ApyruMm gopmamm rpamkn n nx
KOMOUHaLMAMM,;

7) YMEHVEeM UCMO/b30BaTb M aHa/IM3MPOBaTh B NPOLIECCE YUEOHON U MCCea0BaTeNbCKO AeaTeNbHOCTH
VH(OPMALMIO 0 BANSHAN NPOMBbILLIEHHOCTM, CENIbCKOMO X035ACTBA U TPAHCMOPTA Ha COCTOsIHME
OKpY>KatoLLIEN NPUPOAHON Cpefpl;

YHuBepcabHbIMU KOMMYHWUKATUBHBLIMW AEACTBUAMM

8) ymeHueM 3aaBaTb BONPOChI (B X0[e Ananora u/umnm AMCKyccum) no CyLLECTBY 00CY)KAaeMO TEMb,
(hopMyNMPOBaTb CBOM MPELNI0XEHNS OTHOCUTENIbHO BbIMO/IHEHNUS NPEA/I0XKEHHON 3a4a4u;

9) nprobpeTeHe OMbiTa Npe3eHTauun pe3ybTaToB BbINOIHEHNA XMMUYECKOro aKCnepuMeHTa
(nabopatopHOro onbiTa, labopaTopHOl paboTbl MO UCCNEL0BaHMIO CBOMCTB BELLECTB, YHEOHOr0o NPOeKTa);

10) 3aMHTEepPecoBaHHOCTb B COBMECTHO CO CBEPCTHMKAMM MO3HaBaTebHOM 1 UCCNef0BaTeNbCKOM
[eATeNbHOCTI MPU PeLLeHn BO3HMKAOLLMX MPO6/1eM Ha OCHOBe YY&Ta 0OLLMX MHTEPECOB U COracoBaHms
no3uumin (06cyxaeHns, 06MeH MHEHUAMMW, «MO3rOBbIe LLUTYPMbI», KOOPAWMHALMA COBMECTHbIX AENCTBUMN,
onpegeneHve KpUTEPUEB MO OLEHKE KayecTBa BbIMOHEHHON paboThl U Ap.);

YHuBepcasbHbIMU PErynsTUBHLIMU AENCTBUSMM

11) yMeHMeM CaMOCTOSATENbHO ONpPeAeNnsiTb Lenu AesTelbHOCTH, MIaHNPOBaTh, OCYLLECTBAATS,
KOHTPO/IMPOBATL M NPX HEO6XOAMMOCTM KOPPEKTUPOBATL CBOKD eATEeNIbHOCTb, BbIOMpaTh Hanbonee
3(hheKTUBHbIE CMOCOObLI PELLEHMS YYeOHbIX 1 NO3HABaTENbHbIX 3af4a4, CAaMOCTOATENIbHO COCTaBNATL UK
KOPPEKTMPOBaTh MPeN0KEHHbI anropuTM AEACTBUIA NPY BbIMOMHEHUW 3aAaHWIA C YYETOM MOTyYeHNs
HOBbIX 3HaHWIA 06 N3yYaeMbIX 06bEKTaX — BELLECTBAX W PeaKLWsX; OLEHMBATb COOTBETCTBME MOYHYEHHOI0
pe3ynbTarta 3asiB/IEHHON Lenu;

12) yMeHMeM 1CNo/b30BaTb M aHaIM3MPOBaTb KOHTEKCTbI, Npes/iaraeMble B YC/IOBUW 3a[aHWIA.

MPEOMETHBbIE PE3YJIbTATbI

B cocTase npeaMeTHbIX pe3y/ibTaToB MO OCBOEHWHO 0643aTeNIbHOr0 COLepXaHusl, yCTaHOBNEHHOMO JaHHOM
NPUMEPHOIA paboyeli MPOrpaMMOid, BbIAENAIOT: OCBOEHHbIE 00YYaOLMMUCS HayYHble 3HaHWS, YMEHUS U
Crocobbl AeNCTBUIA, crieumgpuyeckme ana npeaMeTHON 061acT « XUMUS», BUAbI AeATENBHOCTY MO
MOMYYEHNIO HOBOTO 3HaHWA, ero MHTeprnpeTawLum, NpeobpasoBaHnio 1 NPYMEHEHUIO B Pa3NNYHbIX YUEOHbIX U
HOBbIX CUTYaLWIsIX.



MpefMeTHbIe Pe3yNbTaTbl OTPaXarT CPOPMMPOBAHHOCTb Y 06YUAIOLLMXCS CNEAYHOLLNX YMEHWIA:

1) packpbiBaTb cMbici OCHOBHbIX XMMUYECKUX MOHATUIA: aTOM, MOMIEKY/a, XMMUYECKWIA 3M1IEMEHT, NPOCTOe
BELLIECTBO, C/I0XKHOE BELLECTBO, CMeCb (OAHOPOLHAs N HEOLHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAsA
aToMHas 1 MOJIEKYNIAPHAsA Macca, KONMYECTBO BeLLECTBa, MOJIb, MOJIIpHasA Macca, Maccosas 40N
XMMUWYECKOr0 3/1eMeHTa B COeMHEHNN, MONISPHBIN 06bEM, OKCUA, KUCOTa, OCHOBaHWE, COfb,
3NeKTPOOTPULATENIbHOCTb, CTEMEHb OKUCIEHNS, XMMUYECKas peakums, Knaccupukauma peakuymnii: peakumm
COeAMHEHUS, peaKL My pasnoXKeHns, peakLmmn 3aMeLLeHs), peakLmmn 06MeHa, 3K30- 1 3HLOTEPMUYECKME
peakuyu; TennoBoi ath(heKT peakuun; SAPO aToma, 3MEKTPOHHBIV CO aToMa, aTOMHas opbuTa/b, paauyc
aToMa, XMMMYecKas CBsA3b, MONAPHAsA N HeMonspHas KOBa/IeHTHasA CBA3b, MOHHAs CBSA3b, MOH, KATVOH, aHWOH,
pacTBOp, MaccoBas 40715 BeLlecTBa (MPOLEHTHasA KOHLEHTpaLmMs) B pacTBOPE;

2) vAnCcTpUpoBaTb B3AUMOCBSA3b OCHOBHBIX XUMUYECKMX NOHATUIA (CM. N. 1) U NPUMEHATL 3TN MOHATUSA
MpY ONUCaHUM BELLECTB W X NPeBPaLLEHWIA;

3) ncnonb3osaTh XMMUYECKYIO CUMBOJIUKY A5 COCTaB/IEHUS (HOPMYN BELLECTB U YPaBHEHWIA XUMUYECKUNX
peakuuii;

4) onpegensaTb BAJIEHTHOCTb aTOMOB 3/1EMEHTOB B OUHAPHBIX COEAMHEHUSX; CTEMEHb OKUCNEHNS
3/1eMEHTOB B GUHAPHBIX COEAVMHEHUAX; NPUHAAIEXXHOCTb BELLECTB K OnpefeNEHHOMY K/accy COeAMHEHWIA Mo
(hopmynam; BUA XMMUYECKON CBA3N (KOBA/IEHTHAA U MOHHAS) B HEOPraHWYeCKUX COeAMHEHNSX;

5) packpsbiBaTb cmbicn lMeprogmueckoro 3akoHa . V. MeHfeneesa: 4eMOHCTPMPOBaTh NOHUMaHKe
NepVoANYECKON 3aBUCMMOCTU CBOMCTB XMMMUYECKMX 3/IEMEHTOB OT UX MONOXKeHUS B [Neprognyeckon
CUCTEMe; 3aKOHOB COXPaHeHMsi Macchl BELLECTB, NMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIAPHONO YYeHUs,
3aKkoHa ABOrafpo; OnucbIBaTh U XapaKTepusosaTth TabnMuHyto hopmy MNepromnyeckori CUCTEMbI
XVIMUYECKNX 3/1IEMEHTOB: Pa3nyaTh MOHATUA «rnaBHas nogrpynna (A-rpynna)» u «noboyHas nogrpynna (b-
rpynna)», Mable 1 60/bLUNE NEPUOABI; COOTHOCUTL 0603HAYEHNS, KOTOpbIe UMELOTCS B Tabuue
«[eprognyeckas cucteMa XMMUYecknx anemeHToB . . MeHgeneeBa» € YACNOBbIMUA XapaKTeEPUCTUKaMM
CTPOEHWS aTOMOB XUMMWYECKMX 3/IEMEHTOB (COCTaB 1 3apsf aapa, 06LLee YMCIo 31eKTPOHOB U
pacnpezieneHne ux rno 3/N1eKTPOHHbLIM CI0SIM);

6) knaccupmymposaTb XMMUYECKME 3NIEMEHTbI; HEOPraHWYeCKMe BELLEeCTBa; XMMUYeCKue peakuymm (no
4MCNy U COCTaBY YYaCTBYHOLUX B peakLMn BeLLecTB, Mo TENI0BOMY 3(heKTy);

7) xapakTepusosaTb (onuckiBaTh) 0OLLME XMMUYECKNE CBOCTBA BELLECTB Pa3/IMYHbIX K/1acCoB,
NoATBEPXAast ONvcaHUe NpUMepamy MOEKYNSPHbIX YPaBHEHWN COOTBETCTBYIOLLMX XMMUYECKMX peakLWii;

8) nporHosnposaThb CBOWCTBA BeLleCTB B 3aBMCMMOCTU OT NX Ka4eCTBEHHOI0 COCTaBa; BO3MOXXHOCTU
NPOTEKAHNA XMMMUYECKMX NPEBPALLEHWIA B Pa3NNYHbIX YCOBUSX;

9) BbluMcnATbL OTHOCUTE/IbHYHO MONEKY/IAPHYHO 1 MOMIIPHYHO Macchl BELLECTB; MAcCOBYHO [0/0
XVIMUYECKOTr0 3/1eMeHTa No (Popmysie COeJUHEHUS; MacCOBYHO [JOMHO BELLECTBa B PacTBOPE; MPOBOAUTH
pacyéTbl M0 YPaBHEHUIO XMMUYECKON peakLuuu;

10) npumensaTb OCHOBHbIE OnepaLuy MbICITENbHON AEATENIbHOCTU — aHa/IN3 U CUHTE3, CPaBHEHME,
0606LLeHNe, CUCTEMATM3ALMIO, KNAaCCUMKALMIO, BbISB/IEHNE NPUYNHHO-CNEACTBEHHBIX CBA3E — A4
N3y4YeHUs CBOMCTB BELLECTB N XMMUYECKNX peakLyii; eCTECTBEHHO-HaYUHbIE METOAbl NO3HaHUA —
HabnAeHVE, N3MEPEHME, MOAENMPOBaHME, 3KCNIEPUMEHT (PeasibHbIii U MbICNIEHHbINA);

11) cnegosaTb NpaBuaaM Nosib30BaHWUS XMMUYECKOM NOCYL0I 1 NnabopaTopHbIM 060PYLOBaHMEM, a TaKkKe
npasunam o6paLLeHns ¢ BeLLecTBaMmn B COOTBETCTBUM C MHCTPYKLUMSAMM MO BbINOHEHNIO 1abopaTOpHbIX
XVMWUYECKMX OMbITOB MO MOMYYEHWIO 1 COBUPaHUMIO ra3006pasHbIX BeLLecTB (BOLOPOAA M KUCIOPOaa),
NPUroTOBNEHNIO PAaCTBOPOB C ONpeLeNEHHON MacCOBOM A0/1eil paCTBOPEHHONO BELLECTBA; NIaHMPOBaTh U
NPOBOANTb XUMUYECKIME 3KCMEPUMEHTBI MO Pacro3HaBaHMIO PaCTBOPOB LLEMOYEN N KUCIOT C MOMOLLbHO
WHAMKATOPOB (NakMyc, heHonhTanemH, MeTUNoPaHX 1 ap.).



TEMATWNYECKOE NMNAHVNPOBAHWE

Ne HanmeHoBaHue pasfenos n Tem Konnuectso yacos fata
n/n nporpammbl n3ydeHnsa
BCEr0 KOHTPONbHble MNpaKThueckue
pa6oThbl pa6oTsbl

Pasgen 1. MepBOHaYaNnbHble XUMUYECKNE NOHATNSA

" . XumMuna — BaxHas o6nacTb 5 1 2 02.09.2022
eCTeCTBO3HaHUA 1 20.09.2022
NpakTUYeCcKOi feATeNnbHOCTH
yenoseka

1.2. BewecTBa 15 2 2 21.09.2022
N XUMMUYecKue peakuyumn 23.11.2022

WToro no pasgeny 20

Pasfen 2. BaxHeliwne npeAcTaBUuTen HeOpraHM4Yecknx Bew, ecTs

2.1. Bospgyx. Kucnopopg. Mouatue 06 5 0 1 24.11.2022
oKcupgax 13.12.2022

Bupabl gesTenbHOCTH

PacKpblBaTh CMbICN U3y4aeMblX NOHATHUIA;

PacKkpbiBaTb PONb XUMWUN B MPUPOAE W XWU3HU YenoBeka, eé
CBA3b C APYTUMN HayKaMmu;

Pa3nuuaTb YMCTbIe BellecTBa U CMeCK; OAHOPOAHbIE N
HEOAHOPOAHbIE CMECH;

PasnuuaTb GU3MYeCKMe U XUMUYECKNE ABNEHNS;

OnpefenaTb NPU3HAKNM XUMUYECKUX peaKLunuil, yCnoBns ux
npoTekaHus;

O6GBACHATL CYLHOCTb (hU3NUECKUX U XUMUUYECKUX ABNEHNII C
TOYKMW 3peHUA aTOMHO-MONEKYNAPHOTO YUeHUS;
KnaccnhuynposaTb XuMnyeckne peakyuu (no yucny u
coCTaBy pearnpywmnx n o6pasyioluxcs Bew ecTs);
CocCTaBNATb (POPMYNbl GUHAPHBIX BEW ECTB N0 BANEHTHOCTN U
onpeAensiTb BANeHTHOCTb MO (hOPMYynam Bel|ecTs;
PaccTaBnaTb KOIMULUNEHTbI B yPaBHEHUAX XUMUUECKUX
peakyuit;

XapakTepnsoBaTb (ONMUCLIBATb) COCTAaB BO3JyXa, huUsnueckne
M XMMUYeCKUe CBOMCTBA KMCNOPOAA, CNOCOGLI €ro NonyyeHus,
NPUMeHeHMe 1 3HaYeHNe B MPUPO/AeE M XN3HN YeNoBeKa;
CpaBHWUBATb peakLun ropeHns u MefNeHHOTO OKUCNEHUA;
Co6upaTb NpUGOPLI ANA NONYYEHUs Kucnopoaa
(BbITeCHEHMEM BOAbI M BO3AyXa);

PacnosHaBaTb ONbITHbIM MYTEM KUCNOPOA;

Mcnonb3oBaTh XMMUYECKYO CUMBONUKY NS COCTaBNEHUS
(hopmMyn BewecTs, MONEKYNAPHbIX YPABHEHNH XUMUUYECKNX
peakumuii c yyacTnem KUCnopoaa;

Buasbl,
hopMbl
KOHTpONSA

Y CTHbI i http://school-collection.edu.ru/
onpoc;
MucbMeHHbI
KOHTPONb;
YCTHbIV onpoc;
NNCbMEHHbI i
KOHTPONb;
KOHTpONbHas
pa6oTa;
npakTuyeckas
pa6oTa;
TecTupoBaHue;

MucbMeHHbI i http://maratakm.narod.ru/
KOHTPONb;

YCTHbI onpoc;

TecTupoBaHue;

KOHTpONbHas

pa6oTa;

npakTuyeckas

pa6oTa;

NUCbMEeHHbIN

KOHTPONb;
Y CTHBbI http://www .xumuk.ru/
onpoc; http://chemfilcs.narod.ru/

MucbMeHHbIN
KOHTPONb;
KoHTponbHas
pa6oTa;
3ayverT;
MpakTnuyeckasn
pa6oTa;

OneKTPOHHbIe (UndpoBble) o6pasoBaTeNbHble pecypchbl


http://school-collection.edu.ru/
http://maratakm.narod.ru/
http://www.xumuk.ru/
http://chemfilcs.narod.ru/

2.2.

2.3.

2.4,

Bopgopoga.
MOHATWE 0 KNCNOTAX U CONAX

KonnyecTBeHHble OTHOWEHMNA B

Xxnmun

Bopa. PacTtBopbl. MoHATHE 06
OCHOBaHMAX

4

14.12.2022
10.01.2023

11.01.2023
26.01.2023

16.02.2023

XapakTepnsoBaTb (ONUCbIBATh) (hu3nyeckne N Xumuyeckne
cBOiCTBa BOJOPOAA, CNOCOGHI €r0 NONYYEHUS, NPUMEHEHWE;
Co6upaTe Npn6op AN NONYy4EHNS BOAOPOAA;

Mcnonb30BaTh XMMUYECKYO CUMBONUKY ANA COCTaBNEHUA
(hopMyn BewecTB, MONEKYNAPHbIX YPaBHEHWU XUMUUECKUX
peakuuii c yyactuem BoA0pPOAa;

CnepoBaTb nNpaBunam 6es3onacHoit pa6oTsl B naGopatopumn
npu NCNoNb30BaHUM XMMUYECKOI nocyabl U o6opyaoBaHus, a
TaKxXe npaBunam o6paljeHNs C TOPYMMN Bel ecTBAMMN B
6bITY;

MnaHnpoBaTh W OCYLW ECTBNATL HAa NPakTUKe XUMUYECKNe
9KCMepUMeHTbl, MPOBOAUTL HabNI0 JeHNs, AenaTb BbIBOAbI N0
pesynbTaTtam 3KCNepUMeHTa;

YuyacTBOBaTh B COBMEeCTHOI pa6oTe B rpynne;

PacKkpbiBaTb CMbICN M3yYaeMblX MOHATUIA W NPUMEHATL 3TK
NOHATNA, & TAKXKE M3Y4YEHHbI€ 3aKOHbl U TEOPUMN ANA peLleHus
pacuyéTHbIX 3ajay;

BblUMCNATE MONAPHYIO MacCy BelecTB; KONUYECTBO
BellecTBa, 06b€M rasa, Maccy BelyecTBa;

MpoBOANTL PacU&Tbl MO ypaBHEHUAM XUMNUYECKUX peakuuii:
KonuyecTBa, 06bEMa, MaccChl Bel ecTBa N0 U3BECTHOMY
KONN4ecTBY, 06bEMY, Macce peareHToB U NPOAYKTOB
peakyuu;

BbicTpanBaTb Pa3BEPHYTbIe MUCbMEHHbIE U YCTHbIE OTBEThI C
onopoii Ha MHpopMaLMo U3 yyeBGHMKA N CMPABOYHbIX
MaTepuanos, rpaMOTHO MCMONb30BATb U3YUYEHHbI
NOHATWUWHBIA annapaTt Kypca XUMunu;

PackpblBaTb CMbIC/ N3y4YaeMblX MOHATAN U MPUMEHATL 3TK
NOHATUSA MPU ONUCAHUMN CBOCTB BELW,ECTB U UX NpeBpaLyeHui;
XapakTepu3oBaTb (hU3NYeCKNe N XUMUYeCKue CBOCTBA BOAbI,
€€ ponb Kak pacTBOPUTENA B NPUPOAHBIX Npoleccax;
CoCTaBNATb YPABHEHUA XUMUUYECKUX peaklnii c yyactuem
BOAbI;

OG6BACHATbL CYLLHOCTb 3KONOTMUYECKUX NPOGNEM, CBA3AHHbIX C
3arpsA3HeHMeM MPUPOAHbIX BOJ, CNOCOGLI OYNUCTKM BOAbLI OT
npumeceii, Mepbl N0 OXpaHe BOJ OT 3arpA3HEHUS;
MnaHnpoBaTh W OCYL ECTBAATb Ha NPakTUKe XUMUYECKNe
9KCMepUMeHTbl, MPOBOANTL HabNIO JeHNS, AeNaTb BbIBOALI NO
pesynbTatamM 3KCMepUMeHTa;

CnepoBaTb npaBunam 6esonacHoii paboTel B naGopatopuu
npu UCNONb30BAHUM XUMUYECKOI Mocyabl U 060py/AOBaHNS;

Y CTHbI http://school-scctor.relam
onpoc; http://www.xumuk.ru/
MucbMeHHbI i

KOHTpPONb;

KoHTponbHas »
pa6oTa;

3ayverT;

MpakTnyeckas

pa6oTa;

TecTupoBsaHue;

AVKTaHT;

Y CTHBbI http://www.xumuk.ru/
onpoc;

MucbMeHHbI N

KOHTPONb;

YCTHbIA onpoc;

TecTUpOBaHue;

npakTuyeckas

pa6oTa;

AVKTaHT;

Y CTHbI http://lwww .alhimik.ru/
onpoc; https://chemistry.ru/
MucbMeHHbI i

KOHTPONb;

KoHTponbHas

pa6oTa;

3ayverT;

MpakTuyeckas

pa6oTa;

TecTupoBsaHue;

AVKTaHT;

.ni/nsni


http://school-scctor.relam.ni/nsni
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.alhimik.ru/
https://chemistry.ru/

2.5. OCHOBHble Knaccol n 2 2 17.02.2023 KnaccuhuymposaTb M3yyaemblie BeuecTsa No cocTaBy n Y CTHbIi https://chemistry.ru/

HeopraHmyeckmnx 10.04.2023 cBoiicTBaM; onpoc; http://school-collection.edu.ru/
coeAnHeHU CocTaBNATb HOPMYNbl OKCUAOB, KNCNOT, OCHOBaHWIA, coneit n MucbMeHHbI i http://www .posobie.ru/met_rus/k_chcmestry/titlemain.htm
HasblBaTb WX NO MEX/AYHapOAHOIW HOMeHKnaType; KOHTPONb;
MporHo3npoBaTh CBOMCTBA Bel,eCTB HAa OCHOBE 06 NX KoHTponbHas
XMMUUYECKUX CBOCTB M3YUEHHbIX KNaccoB/rpynn BewecTs, K pa6ora;
KOTOPbIM OHU OTHOCATCA; 3ayer;
CoCTaBNATb MONEKYNAPHbIE YpPaBHEHNA peaKLuii, MpakTuueckas
NN CTPUPYIO LWL UX XUMUYECKNE CBOWCTBA N CMOCOGbI pa6oTa;
NONyYeHNs Bl eCTB N3yHYeHHbIX KNaccoB/rpynn, a Takxe TecTupoBaHue;

NOATBEPXAAO W NX TEHETUYECKYIO B3aUMOCBA3b MeXAY HUMU.; [IUKTaHT;
Mpou3BOANTL BbIYNCNEHUA NO YPABHEHUAM XUMUYECKUX

peakyuii;

MnaHupoBaTb W OCYLW ECTBNATL HAa NPaKTUKe XMMUYeCKue

9KCNEepUMEHThI, MPOBOANTL HabNI0 JeHUs, enaTb BbIBOAbI N0
pesynbTatam 3KCNepUMeHTa;

CnepoBaTb NpaBunam 6esonacHoit pa6oTel B nabopatopuu

npu NCnonb3oBaHUM XUMNUYECKOKH nocyabl n 06opysoBaHNs;

WToro no pasgeny 30

Pasgen 3. Mepunoanyecknit 3akoH u Mepunoguyeckas cucTema XuMuMYecknx anemenTos [l. U. MeHpeneesa.
CTpoeHWe aTOMOB. XUMuNyeckan cBA3b. OKNCNUTENbHO-BOCCTAHOBUTENbHbBIE peakLyum

3.1. [Mepuoanyeckni 3akoH u 7 1 1 11.04.2023 PackpbiBaTb CMbICA NEPUOANYECKOTO 3aKOHa; YcTHbI http://www .posobic.ru/met_rus/k_chcmestry/title_main.htm
Mepuopuyeckas cuctema 28.04.2023 [oHMMaTL cyu,ecTBOBaHNE NePUOANYECKOI 3aBUCUMOCTH onpoc;
XUMUYECKUX 3NEMEHTOB CBOMCTB XMMUUYECKNX 3N1EMEHTOB (M3MEHEHNE PaNYCOB MucbMeHHbI
O.WN. Menpgeneesa. CTpoeHune aTOMOB M 31CKTPOOTPULATENLHOCTM) U NX COEANHEHNIi OT KOHTPO/b;
aToma NONOXEeHNA B NepUOANYECKON CUCTEME U CTPOEHUSA aToMa; KoHTponbHas
YcTaHaBNNBaTh CBA3b MEX/AY MONOXEHUEM 3NeMeHTa B pa6oTa;

nepuojNYecKoi cucTemMe M CTpOEHWEM ero aToma (cocTas U
3apag s4pa, obujee YUCNO 3NEKTPOHOB U pacnpejseneHune ux
No 3M1eKTPOHHbLIM CNOAM);

MporHo3npoBaTh XxapakTep U3MEHEHWUS CBOWCTB 31eMeHTOB 1
UX COeAWHEHWI Mo rpynnam n nepuopam Mepuoguyeckoi
CUCTEMbI;

XapakTepn3oBaTb XUMUYECKNE 3NEMEHThI NePBbIX TPEX
nepuoAoB, Kanua, KanbLuus No NX NONOXeHWNIO B
Mepunogunyeckoit cucteme . . MeHpaeneesa;


https://chemistry.ru/
http://school-collection.edu.ru/
http://www.posobic.ru/met_rus/k_chcmestry/title_main.htm

3.2 XUMUYecKas CBA3b. 8 1 1 03.05.2023 PackpbiBaTb CMbIC/ M3yYaeMblX NOHATHIA; yCTHbIA onpoc;  http://chemistry. narod.ru

OKUCANTENbHO- 31.05.2023 OnpeaensTb BUA XUMWYECKOI CBA3N B COEANHEHUN; NUCbMEHHbI i XM uK.py: caiiT 0 xumun
BOCCTAHOBUTENbHbIE peakymnm OnpefenaTb CTeNeHb OKUCNEHNA XUMUYECKOTO 3NeMeHTa no KOHTPONb;

(hopmyne ero coefuHeHus; TecTUpoBaHue;

OnpefenaTb 3NeMeHT (BeLW eCcTBO) — OKWUCAUTENb U 3NEMEHT caMooLeHKa;

(BewWwecTBo) — BOCCTAHOBUTENb;

OGBACHATb CYULHOCTb NPOLECCOB OKUCAEHUA U
BOCCTAHOB/EHUSA;

CoCTaBNATb 3N€KTPOHHbIN GanaHc ¢ y4éToM YMCNa OTAAHHbIX
M NMPUHATLIX 3N1EKTPOHOB;

CoCTaBNATb ypaBHEHNE OKUCNNTENbHO-BOCCTAHOBUTENbHOI
peakyuu;

Mcnonb3oBaTh NPU BbIMOAHEHUN YUeGHbIX 3ajaHN TEKCThI
y4ye6HWKaA, CNpaBOYHbIe MaTepuansl (Nepuognyeckyio
CUCTEMY XUMUYeCKUX aneMeHToB [. . MeHpaeneesa, Tabnuyy
pacTBOPUMOCTU KUCNOT, OCHOBaHUIA 1 coneii B Boje,
9N1eKTPOXUMUYECKUIA PAA HAaNpsXXeHNit MeTannos);

NToro Ho pasgeny: 15
PesepBHOe Bpema 3
OBLW EE KONUMYECTBO YACOB MO 68 7 12

NMPOrPAMME


http://chemistry

Ne no
nnaHy

10

BB

Ne

no
TemMe
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=

KaneHaapHo - TemaTMyeckoe naaHMpoBaHue 8 Knacca

Tema ypoka

[MpeameT XMMunN. XMM1s Kak YacTb eCTECTBO3HaHWA. BellecTBa
N NX CBOMCTBA.
MeTozab! No3HaHNA B XUMUW.

MpakTunyeckas paboTa Ne 1.

MpaBvna TeXHMKM 6e30MacHOCTU Mpy paboTe B XUMUYECKOM
KabvHeTe. O3HaKOM/IeHVE C labopaTopHbIM 060pYyA0BaHMEM.
Wcnonb3oBaHne 060pyaoBaHus«ToYKa pocTax

UncTble BewecTBa 1 cmecn. Cnocobbl pasaesieHnst CMeceit
Mcnonb3oBaHne 060pyaoBaHns«TOYKa pocTa»
MpakTuyeckas paboTa Ne 2.

OuncTKa 3arpsi3HEHHOM MOBapPEHHOM COoNN.

PU3NYECKME U XUMUYECKME SBMEHUSA. XUMUYECKME peaKLimn.

BxogHoe anarHoCTUYecKoe TeCTUPOBaHME (Mo Mogenu
MUHUCTPA)

ATOMbI 1 MOJIEKY/TbI, MOHbI. BelLiecTBa MOMEKYNAPHOIo U
HEeMO/IEKY/IAPHOI0 CTPOEHNA. KpUCTaUT/IMYECKUE PELLIETKN.
MpocTble U CNOXHbIE BELLECTBA. XMMUYECKUIA /1EMEHT.
MeTan/ibl N HeMeTa//bl

A3bIK XMUWN. 3HAKN XUMNYECKNX 3nieMeHTOoB. OTHOCUTE IbHasA
aToMHas macca.

3aKOH MOCTOAHCTBA CoCTaBa BeLLEeCTB

Xnmmnyeckme opmysbl. OTHOCUTENbHAS MOJEKY/ISPHaA Macca.
KaueCcTBEHHbI 1

KO/IMYECTBEHHBIN COCTaB BELLIECTBA.

JomalliHee 3agaHve

81 Bonp. 1-4 cTp. 6-7; BOMpP. 5-
MUCbM.

82, cTpll Bonp. 1,2 + TecToBble
3aaHns

§3 othopMUTb OTUET

84, sonp. 1-5, cTp. 17
85
85, ynp.5-6, cTp.20, TeTpadb

86, cTp. 24, Bonp. 1-3 ,TeCTOBbIe
3a/aHuKA

87, Borp. 1,3,5,8, CTp
28,TecToBble 3aaaHNA

88, cTp. 32, Bonp. 1,3 , TeCToBbIe
3agaHnS
89,10 Bonp. 1,3 + TecTbl cTP. 36

811, 12 Bonp. 1,3 ,TecTbl cTP.41

8§13, Borip. 2, CTP.46
8§14, sonp. 2,3,4, cTp. 49

[laTa npoBeaeHs

no nnaHy

no dhakTy
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16
17

19
20

21

22

23

24

25

26

27

28

29

14

16
17

19
20

21

MaccoBas 10151 XMUYEeCKOro 3/1eMeHTa B COeIIHEHUN,
BanieHTHOCTb XMMUYECKUX 3M1eMeHTOB. OnpeaeneHve

Ba/IEHTHOCTW 3/1EMEHTOB MO hopMy/iaM BMHAPHbIX COEAUHEHWIA
CocTaB/ieHme XMMMYECKMX (hopMy/1 GBUHAPHBLIX COeAVHEHWI MO

Ba/IEHTHOCTW.

ATOMHO-MOJIEKY/ISIPHOE YUeHwe.

3aKOH CoXpaHeHNA MacCbl BELLIECTB.

XUMUNYECKME YpaBHEHWS.

TuNbl XUMUYECKNX PeaKLi

MoBTOpEeHMe 1 0606LLIEEHNEe MO TeMe «[lepBOHaYa/IbHbIE
XUMUYECKWE MOHATUS»

KoHTponbHaa paboTa Nel no Teme: «lepBoHavanbHble
XUMUYECKMe NOHATUA».

Kucnopog, ero obLan xapakrepucTika U HaxoXaeHvie B
npupoge. MonyueHne
KMCopoaa v ero oranyeckmne CBOMCTBa

XMMMYECKMe CBOMCTBA Kucnopoga. Okeunapl. MpuveHeHKe.

KpyroBopoT Kuc/opoa B NpUpose.

MpakTuyeckas paboTa Ne3. MosyyeHre 1 CBOCTBA
Kucnopoga.

O30H. AnnoTponua Kucnopoga

Bo3ayx v ero cocTas. 3alliTa aTMOCEPHOro BO3ayxa OT
3arpsi3HeHVSI.

Bogopos, ero o6LLas XapaKTepUCTMKA U HAXOXKAEHE B
MPUYPOE.

Mepbl 6e30nacHOCTX Npy paboTe ¢ BOAOPOAOM .IprMeHeHMe

MonyyeHe BogopOAa 1 ero (PU3NYECKUe U XMMUYECKIME
CBOWCTBA.

MpakTuyeckas paboTa Ned. «[lonyyeHme Bogopoaa U
MccneaoBaHME ero CBOMCTBY.

815, Bonp. 2,4, TecTbl, CTP.53-54
816, Bonp. 3,4, TeCTbl, CTP. 48

8§17, Bonp. 2,5,7, cTp.60

§18, Bonp.2,3, CTP.62 *
819, Bonp. 1, 4,TecTbl, CTp. 65

8§20, Bonp. 3, 4, 6, cTp. 67-68

821, Bonp. 2,3, cTp.71

81-21 noBsTOp., ynp. 5, cTp.58,
ynp.4,ctp 60, ynp. 3, cTp. 67

8§22, Bonp. 1, 4, 6, cTp. 75.

823, 24 Bonp. 4, 6, 7, cTp. 80, n.p
No3

TeTpaab
8§26, Bonp. 1+ TecTbl, CTp. 87
827, Bonp. 1, 3, 4, ctp. 91

828, Bonp. 2, 4 + TecTbl, CTP. 96

8§29, sonp. 3, 4, ctp. 101, 830 n.p
Ne4

TETPadb



30
31
32

33

34

35

36

37

38

39
40

41

42
43

44

= O1

Boga. MeToabl onpegeneHns coctaBa BoAbl - aHaIN3 U CUHTES.
Bopa B npupoge v crnocobbl eé 0UMCTKU. A3paunst BoAbl.
PurzMYECKME N XUMNYECKWE CBOCTBA BOAbl. prMeHeHWe BOb!.
Boga — pactBopuTesb. PacTBopbl. HacbILWEeHHbIe 1
HeHaCbILLEHHbIE PacTBOPLI.

PacTBOprMOCTb BELLIECTB B BOZE.

MaccoBast 0191 paCTBOPEHHOIO BELLIECTBA.

PeLLeHMe pacyeTHbIX 3aa4 «HaxoxaeHne MaccoBoli 40N
pacTBOPEHHOr0 BELLECTBA B

pacTBope. BbluncneHne Maccbl pacTBOPEHHOIO BELLECTBA W BOAb!
A1 NPUIOTOB/IEHNS

pacTBopa OnpeAeNeHHON KOHLEHTpaLm»

MpakTuyeckas pa6oTa Ne5. [pMUroToB/ieHNe pPacTBOPOB COSIel
C onpegenieHHON MaccoBOM fi0/1eil PacTBOPEHHOIO BELLIECTBA.
Wcnonb3oBaHne o6opynoBaHus«Tovka pocTa»

MoBTOpPeHME 1 0606LLEHNE MO TeMaM «Kucnopogy,

«Bogopopa», «Boga. PacTBopbl».

KoHTposnbHas pabota Ne 2 no temam «Kucnopog»,
«Bopopop», «<Boga. PacTBopbl».
Monb — eguHMLA KoNMYecTBa BellecTBa. MonspHasa mMacca.

BbIumCieHMA MO XMMUYECKM YPaBHEHNAM.
3akoH ABoragpo. MonsipHbIi 06beM rasos.

OTHocuTeNbHasA M/I0THOCTL rasoB

O6beMHbIe OTHOLLIEHUS Ta30B MPY XMMUYECKNX peaKkLsiX
OKenbl: KnaccugmKaLmsi, HOMeHKIaTypa, CBOMCTBA,
nony4eHne, NPUMeHeHNe.

Mapokenabl. OCHOBaHMST: KNaccUMKaLysi, HOMEHKMATypa,
Noy4eHwe.

§31, Bonp. 1,4, 5, cTp. 106

8§32, TecTbl, CcTp. 109
833, Bonp. 5 ,tecTbl,cTp. 113

8§34, Bonp. 4, 5, cTp. 116

§34 noBToOp., 330a4n 7, 8, 9 +
TECTbI,
cTp. 117, 835 n.p. No5

TETPadb

§22-35, 3aaum: 6 cTp. 117, 4 cTp.
113,2, ctp. 106

836, Borip. 3, 5 + TecTbl, CTP. 122

8§37, Bonp. 1,2, ctp. 125
8§38,cTp. 126-127, Bonp. 1, cTp.
128

§38,cTp. 127 -128, Bonp. 3, CTP.
128

8§39, 3amaum 2, 3, cTp 130.

840, sonp. 2, 4, cTp. 135

841, Bonp. 2, 3agaya 3, cTp. 139
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XMMMYeCKMe CBOMCTBA OCHOBaHWIA. Peakupys HeliTpanmsaumm.
Okpacka NHAMKATOpPOB B

LLIESIOYHON W HENTpasibHON cpefdax. MNpuMeHeHNe OCHOBaHWI
Mcnonb3oBaHue o6opynoBaHus «Touka pocTa»
AMDOTEPHbIE OKCUABI 1 TMAPOKCUABI.

Kucnotbl. CoctaB. Knaccvgmkauma. HomeHknatypa. MonyyeHuve

KUWC/IOT.

XMUYECKMEe CBOMCTBA KMCOT

Conun. Knaccndmkaumst. HomeHknatypa. Cnocobbl nosyyeHust
conen

CsolicTBa cosieit

"eHeTNYeCKasA CBSA3b MEX[Y OCHOBHbIMM Kriaccamm
HeopraHNYecKmX CoeanHEHNIA

MpakTuyeckas pa6oTa Ne6. PeLLieHMe 3KCNEPUMEHTa/TbHBIX
3aa4y o Teme

«OCHOBHbIe K/1acChbl HEOPraHNYeCKNX COeANHEHNIA»
Mcnonb3osaHne 06opyfoBaHns «Touka pocTa»
MoBTOpPEHME 1 0606LLIEHME M0 TeMe «BaxkHelLIne Knaccbl
HeopraHMYecKnx

COEAVHEHNIAY»

INpomexyTouHasa aTtTectaums

Knaccmkaumsa XMMUYecKmX 351eMeHToB. MoHATYe 0 rpynnax
CXOAHbIX 3/1EMEHTOB.
Meprognyecknii 3akoH O, . MeHgeneesa.

MeproanyecKasi Tabnnua XMMUYECKKX 3nemeHToB O, U
MeHpeneesa

CtpoeHve atoma. CocTaB aTOMHbIX A4ep. 130Tonbl.
XUMNYECKUIA 3/1EMEHT — BUf,

842, Bonp.2,TecTbl,cTp. 144-145

843, Bonp. 4, TecTbl, CTP. 148
844, Bonp. 3, 3agaya 4, cTp. 152

845, Bonp. 3, 4, cTp. 155
846, Borp. 2, 3, cTp. 160

8§47,ctp. 161-162, Borp. 1,5, cTp.
164

847,ctp. 163-164, Bonp.3,

CTp. 164, 848 n.o N6

TeTpadb

840-47, ynp.2, cTp. 164,
pa3obpaTb
cxemy, cTp. 162-163

849, Bonp. 1, 3, 5¢ctp. 171

850, Bonp. 2, 3aga4a 3, TeCTbl,
cTp.

176

8§51, Bonp. 3, TecTbl, CTP. 180

852, Borp. 3, TecTobl, CTp. 184
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aromMa Cc 04MHaKOBbIM 3apsaoM Anpa

PacnonoxeHne 31eKTPOHOB M0 3HEPreTUYECKMM YPOBHSAM.
CoBpemeHHas (hopMyNMPOBKa MeProANYECKOro 3akoHa
3HayeHVe NePMOAMNYECKOro 3aKoHa. Hay4Hble gocTvkeHna [. .
MeHgeneesa

MoBTOpPEHWE 1 0606LLEHME MO Teme: MNeprognYecKnin 3aKoH 1
nepuoamyeckas cucteMa

Xnmunyecknx anemeHToB [. V. MeHgeneea. CTpoeHMe aToma.
MTorosas npomexyToyHasa atrectaums Bopme
KOHTPO/IbHOM paboThl

ONeKTPOoOTPULATENTbLHOCTL XUMUYECKNX 3/1EMEHTOB
KoBasieHTHasA cBA3b. [onispHasa 1 HernonspHas KoBasleHTHbIE
CBA3W. Micnonb3oBaHune o6opypoBaHnsa«Touka pocTa»

MoHHasA cBA3b.

Ncnonb3osaHme o6opynoBaHus «Toyka pocTa»
BasileHTHOCTb 1 cTeneHb OKUCNeHUS. [paBuna onpeseneHns
CTeneHel OKMUCNEHNS 3/1EMEHTOB.
OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLimm

MNoBTOpeHVe 1 0606LLieHME M0 Teme: «CTpPOeHWe BELLIECTB.
XUMNYeCKas CBA3b»

853, TecThbl, CTP. 188
854, Bonp. 1, 3, cTp.190

§49-54, Bonp.1, cTp. 188, Bonp.2,
cTpld4

855, Bonp. 1, TecTbl, cTp. 193
856, cTp. 194-196 10 NOHHOWA,
Bonp. 2

(6, B), 3, cTp. 198

8§56, cTp. 196-198, Bonp. 4,
CTp.198

8§57, Bonp. 1, ctp. 202

857 nosTop., BONp. 2, CTp. 202
855-57 noBTOp., 3aaa4a 3, CTp.
202,

TecTbl CTP. 193



YYEBHO-METOAMNYECKOE OBECIEYEHME OBPA3OBATE/IbHOI O MNPOLIECCA

OBA3ATE/IbHbIE YYEBHbLIE MATEPUAJIbI A1A YHYEHUNKA

Xumust. 8 knacc/Pynsuntuc I .E., denbamaH d.I°., AKumoHepHoe 06LLecTBO «/13aaTenscTBO «IpocBeLleHne;
BBeauTe CBOV BapuaHT:

METOONYECKNE MATEPNANBI AJ1A YUNTETA

Tapa H.H. Mporpammbl 06LLe06pa3oBaTesibHbIX yupexxaeHuid. Xumus. - M.: MpocseLleHve, 2018. -56¢.
Tapa H.H. Xumus: ypoku B 8 k. Mocobue ans yuntens. - M.: MNpoceelleHne, 2020. - 11 c.
Tapa H.H. Xvmus. KoHTposbHbIE 1 MpoBepoyHble paboTel. 8-9 knacewl / H.H.lNapa. - [poda, 2021.

LINPPOBBIE OBEPA3OBATE/IbHBIE PECYPCbI N PECYPCbI CETU UHTEPHET

1 http://www.periodictable.ruhttp://www.edu.ru — ®eaepanbHble 06pa3oBaTe/bHbIE PECYPChI A5 0OLLErO
o6pazoBaHus/

2. https://educont.ru/ - KaTanor uugposoro 06pa3oBate/ibHOro KOHTEHTA.

3. http://school-collection.edu.ru/ - EanHan Konnekuus umMgpoBbIX 06pa3oBaTe/lbHbIX PECYPCOB.

Xunmus:

1 http://www.hemi.nsu.ru/ - OCHOBbI XUMUWN. DNEKTPOHHbIN YYEOHUK.

2. http://hemi.wallst.ru/— O6pa3oBaTe/ibHbIA CaNT AN5 LLIKObHUKOB MO XUMUK

3. https://turlom.olimpiada.ru/news/436 - TypHup M.B. JTomoHOCOBa

4. https://vos.olimpiada.ru/ - Bcepoccuitckas onmMmnmnaza LKOMbHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pewy BIP


http://www.periodictable.ruhttp://www.edu.ru
https://educont.ru/
http://school-collection.edu.ru/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/%e2%80%94
https://turlom.olimpiada.ru/news/436
https://vos.olimpiada.ru/
https://chem8-vpr.sdamgia.ru/

MATEPUAJIBHO-TEXHVNYECKOE OBECIEYEHNE OBPA3OBATE/IbHOINO MPOLIECCA

YYEBHOE OBOPYIOBAHNE

1. TleyaTHble TabaMLbI MO YYeOHbLIM TEMaM Kypca.
2. Mogenn KpucTaniMyecknx peLLeToK; WapoCcTep>KHEBbIE M 06 bEMHbIE MOAENN MOJEKY/I.
3. Konnekumn HeopraHM4ecKnx BELLIECTB.

OBOPY/JOBAHVE /19 MPOBEAEHNA NABOPATOPHbIX, MPAKTUUECKMX PABOT,
JNEMOHCTPALIA

MHTepakTnBHas focKa
MynbTUMeUIAHBIV NPOEKTOP



