AHHOTAIIVA K PABOYEM ITPOTPAMME «XUMUSI»
8 -9 KJ/IACC

HopMaTHBHO — nIpaBoBbIe 0CHOBaHUsI Pa3padoTKu padouel MporpaMMbI

Pabouasi mporpamma cocTaBjieHa B COOTBeTCTBUH ¢ DefepanbHbIM 3aKOHOM OT 29 ekabpst
2012 1. Ne 273-®3 «0O6 obpasoBanun B Poccutickoii ®Pepepauyu», TpeOOBaHUAMU
denepasbHOrO  TOCYAapCTBEHHOrO  00pa30BaTe/NbHOrO  CTaHZApTa OCHOBHOTO  0OILero
oOpa3oBaHMs YTBep)KJEHHOro MprKa3oM MunnpocBemjenusi ot 31 mas 2021 r. Ne 287,
dbenepanbHON 00pa30BaTe/IbHOM MPOrPaMMOMOCHOBHOTO 00II[ero oOpa3oBaHuMsl, YTBEPXK€HHOH
npukasom  MuHmnpocsemenuss ot 18.05.2023 Ne 370, Ha O0CHOBe  OCHOBHOMU
06111e06pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero obpa3soBanust MAQOY «JTurieii Ne5», Ha
ocHoBe DefiepanbHOI paboueli MporpaMMbI TI0 yueOHOMY TpeAMeTY «XUMUs» AJist 5-9 K/1acCoB.

[Inanupyemsble pe3ysibTaTbl OCBOEHUs MPOrpaMMbl 10 XWMWU BKJ/IHOUYAKOT JIMYHOCTHBIE,
MeTaripe[MeTHble pe3y/bTaThl 3a BeCb IMepHof, 00yueHHWs Ha YpPOBHe OCHOBHOTO OOIIIero
obpa3oBaHMsl, a TAKXKe MpeIMETHbIE JOCTHXKEHUSI 00YUarOILerocs 3a KaXKAbIi roJ; 00yJueHusl.

Mecto yueOHOro npejMeTa B yueOHOM IUIaHe
B cooTBeTcTBUY € yueOHBIM TJIAHOM Ha U3yuyeHHe yuyeOHOTo mpeamera «Xumus» ¢ 8 1o 9
KJj1acc oTBoAUTCA 1364acos.
B 8 kiacce — 68 yuacoB (2 yacoB B Hefento, 34 yuebHble Heglenu),B9 knacce —68uacoB (2
yaca B HefiesT0, 34 yueOHbIe Hefienn),

IIpegMeTHbIe pe3y/IbTaThl 0CBOEHUs YUeOHOr0 mpeMeTa
«XuUMHUA»

B cocraBe mipeAMeTHBIX pe3y/bTaTOB TI0 OCBOEHHIO 00si3aTe/IbHOTO COJep>KaHus,
yYCTaHOBJIEHHOTO JIaHHOW (efepaibHOM paboueli MporpamMmoi, BBIJENSIOT: OCBOEHHBIE
o0yvarIMMHUCS HayyHble 3HaHWS, YMEHHs W CIocoObl JeicTBUM, crneuyduyeckue st
TIpeIMeTHOU 00/1IacTh «XUMHUSI», BUJIBI [€STEBHOCTH TI0 TIOyYeHWI0 HOBOTO 3HAHUS, €ro
WHTepIIpeTaLyy, Mpeodpa30BaHUIO ¥ IPUMEHEHHIO B PAa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYalUsIX.

K kon1my oOyuenusi B 8 kjiacce ripeZiMeTHble pe3y/bTaThl Ha 0A30BOM YPOBHE OJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTh Y 00YUArOIUXCST YMEHHIA:

® pacKpbIBaTh CMbIC/I OCHOBHBIX XMMUYECKUX TOHSTHMN: aToM, MOJIeKyJa, XUMAYeCKUn

3/IeMeHT, TIPOCTOe BeLeCTBO, CJIO)KHOe BeIlecTBO, CMeCh (OJHOpPOJHas W
HEO/JHOPO/IHasl), BaJeHTHOCTb, OTHOCUTE/IbHas aTOMHasg W MOJIeKyJ/sipHas Macca,
KOJIMUeCTBO BelllecTBa, MOJb, MOJSIpHasi Macca, MaccoBas [0S XWMHAYEeCKOro
3/IeMeHTa B COeJJUHEHHH, MOJSIPHBbIA 00BEM, OKCH/, KHUC/IOTAa, OCHOBaHWe, COJIb,
3/IeKTPOOTPULIATeTbHOCTh, CTeNeHb OKUC/IeHHs, XUMUUecKasl peakiusi, Kiaccudukarys
peakLMii: peakLiy COe/JUHEHHs], peakLiiy pa3/ioyKeHus], peakL[ii 3aMellleHus], peakL[uu
oOMeHa, 9K30- U SH/J0TePMHUUECKHe PeaKLiH, TeTyIoBOU 3((eKT peakiyu, siipo aToMa,
3/IEKTPOHHBIM C/I0M aToma, aToMHasi opbuTaib, paZyC aToMa, XMMHUUecKasl CBSI3b,
MoJisipHasi U HeToJsisipHasi KOBasleHTHasi CBsi3b, MOHHAsi CBSI3b, WOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi 1015 BelljecTBa (MPOLIeHTHasi KOHL|eHTpaLusi) B pacTBOPE;

® WTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMUMWUUECKHX TOHSTHUM U TPUMEHSTb 3TH

TIOHSITHSI TIPU OTMCaHUU BellleCTB U UX TIpeBpallieHUi;

® JCMO/b30BaTh XWMHUYECKYH) CHUMBOJIMKY [J/Is1 COCTaBieHHss (DOpPMy/a BeLeCTB U

yPaBHEHUN XUMUUECKUX peaklui;

® ompeenisTh BaJ€HTHOCTb aTOMOB 3/IEMEHTOB B OMHApHBIX COeIMHEHUsX, CTereHb

OKUC/IeHHsI 3JIeMeHTOB B OWHApHBIX COeJWHEHUsX, TIPUHAJJIE)KHOCTb BeIeCTB K



orpefieIEHHOMY Kjaccy coeAuHeHWW 10 QopmynaMm, BUJ XUMHUYECKOW CBSI3U
(KoBasleHTHast U NOHHas1) B HEOPraHUUeCKUX COeJUHEeHUSX;

packpbiBaTh cMbIC/ [lepuognueckoro 3akoHa [I. VI. MeHpesieeBa: JeMOHCTPHUPOBATh
MOHVMaHHe TepPUOJNYeCKON 3aBUCHUMOCTH CBOMCTB XMMUYECKMX 371eMEHTOB OT WX
nosioxkeHrsi B Ilepuosgvueckoid cucTeMe, 3aKOHOB COXPaHEHHUSI MacChl BelLleCTB,
TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHUs, 3aKOHa ABOra/ipo;

OINMMChIBaTH U XapaKTepu3oBaTb TabmuHyto ¢opmy I[leproguueckoil CUCTEMBI
XUMUUECKUX 3JIEeMEHTOB: pa3/iduaTh TOHSTUSI «TJlaBHas MoArpyrmna (A-rpyrmna)» u
«mobouHast moarpynma (b-rpymma)», Manbie U Oosibllie TIePUOJBI, COOTHOCHTH
o0o03HaueHusi, KOTopble UMetoTcsi B Tabmuie «[lepuoguueckasi cucTeMa XUMUUeCKHX
snemeHTOoB [I. VI. MeHeneeBa» C YMCJIOBBIMH XapaKTepUCTUKAaMHU CTPOEHUSI aTOMOB
XUMHAYeCKUX 37eMeHTOB (cocTaB M 3apsj siipa, o0lljee YKMCI0 3/IEKTPOHOB M
pacripefiesieHMe UX 10 37IeKTPOHHBIM CJI0SIM);

K/IacCU(UIIMPOBaTh XUMUUECKHe 37IeMeHThbI, HeOpraHuueckye BellleCcTBa, XUMUUYeCKue
peakuu (MO0 YKMCAYy M COCTaBy YYacTBYIOLIMX B peakLU{d BeLIecTB, MO TEIJIOBOMY
sdexTy);

XapaKTepr30BaTh (OMMCHIBATh) OOIIMe XWMHWYeCKWe CBOMCTBA BEIIECTB Pa3/IMYHbIX
K/IaCCOB, TOATBep)KJasi  ONWCaHWe T[puUMepaMd  MOJIEKY/SPHBIX  yYpaBHEHUWM
COOTBETCTBYIOLLIMX XUMUYECKUX peakLjii;

MIPOrHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCHMOCTU OT HMX KauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKaHWSI XMMUYECKUX TIPeBpallieHNid B pa3/IMUHbIX YCI0BUSIX;
BBIUKC/ISITh OTHOCHUTEIbHYI0 MOJIEKY/ISIPHYHO M MOJISIPHYHO MacChl BellleCTB, MacCOBYHO
JIOJIF0 XMMHYECKOro 3jieMeHTa 1o (opMysie coeZiJMHEeHHs], MaCCOBYIO [I0JIF0 BellleCTBa B
pacTBope, MPOBOJUTH PACYETHI [10 YPaBHEHUIO XUMUUYECKOU peakLivy;

MPUMEHSITb OCHOBHbIE OTflepal[ii MbICUTELHOU /1eATe/lbHOCTH — aHalu3 U CHHTe3,
cpaBHeHHe, 000011jeHre, CUCTeMaTH3alHIo, KIacCU(UKALMIO, BhISIB/IeHHe TIPUUMHHO--
C/1eJCTBEHHBIX CBA3€M — [JI1 M3y4UeHUs CBOWCTB BeIeCTB M XUMHWUECKUX peakLui,
eCTeCTBEHHO-HayuHble ~ MeTOAbl  TO3HaHUS —  Hab/ofieHWe,  H3MepeHHe,
MO/le/TMpPOBaHKe, SKCIIePUMEHT (peasibHbli ¥ MbIC/IEHHBIN);

CJlefioBaTh TIpaBW/IaM  T10JIb30BaHUS XMMHUECKOW TOCyJod U JabopaTOpHBIM
obopy/ZoBaHHEM, a TaK)Ke TMpaBWiaM oOpalljeHHWss C BelleCTBaMH B COOTBETCTBUU C
WHCTPYKLUSIMH TI0 BBITIOJTHEHHIO /1Ta00PaTOPHBIX XUMUYECKHX OITBITOB TIO TTO/TyUeHHI0
1 cobupaHuio ra3000pa3sHBIX BellecTB (BOAOpPOJA M KHCIOPOZA), TPUTOTOBJIEHHIO
pPacTBOPOB C OMNpezie/IéHHOM MacCOBOW /I0/ield PACTBOPEHHOTO BellleCTBa, MJIaHUPOBaTh
Y TIPOBOJUTH XMMHYECKHe SKCIepUMeHThI 110 pPaclio3HaBaHUIO PacTBOPOB Illesiouer 1
KUCJIOT C TIOMOIIIbIO UH/IUKAaTOPOB (JIakMyC, peHO(TaenH, MeTUIOPaHX U ApyTryre).

K koHIly obyueHuss B 9 Kjacce TipeMeTHbIe pe3y/bTaThl Ha 0Aa30BOM YpPOBHE [JO/KHBI
oTpakaTb C(hOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEeHUH:

pacKpbIBaTb CMBIC/T OCHOBHBIX XUMMUECKMX IOHSTHUM: XMMWUYECKUM 3/IeMEHT, aToM,
MOJIeKyJ1a, UOH, KaTUOH, aHUOH, TIPOCTOE BeleCTBO, CJIOJKHOe BellleCTBO, Ba/IEHTHOCTD,
5/1IEKTPOOTPULIATEe/IbHOCTh, CTeleHb OKWC/IEeHUs, XMMHUUYecKas peaklys, XUMUYecKas
CBSI3b, TEIIOBOM 3¢eKT peakld, MOJib, MOJSIPHbI 00BEM, pacTBOp, 37€KTPOJIUTHI,
HE3/IeKTPOJIUTBI, 3/IeKTPOIMTUYECKas [JUCCOLMAlMsl, peaklii WOHHOro oOMeHa,
KaTaau3aTop, XUMHUYeCcKOoe paBHOBecHe, obOpaTumble UM HeoOpaTHMble peakLH,
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  DeakLUM,  OKHUC/IUTe/lb,  BOCCTaHOBUTE/Ib,
OKHC/IeHHe U BOCCTaHOB/IEHWe, a/l0TpoNusi, aM(OTepHOCTb, XHMMHUeCKasl CBS3b
(KoBajleHTHas, WOHHAs, MeTa/ulMyeckKasl), KpHUCTa/yInyecKass pelIéTKa, KOppO3Us



MeTa/IJIOB, CIJIaBbl, CKOPOCTb XUMWUUECKOM peakiuM, TIpeJefibHO [OMyCTUMast
koHUeHTpauus [1IK BemecTBa;

W/UTHOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMMWUECKUX TMOHSATAW W TPUMEHSITb 3TH
TIOHSATYS TIPU ONMCAaHUU BelLeCTB M UX MpeBpallleHnl;

WCTI0JIb30BaTh XWMUUYECKYH) CHUMBOJIMKY /JIs COCTaBleHWs (OpMy/a BellecTB U
ypaBHeHUI XUMUUECKUX peaKLUii;

orpefiesisiTh  BajleHTHOCTb U CTeNeHb OKUCJIEHHSI XUMMWUeCKUX 3JIEeMEHTOB B
COeJMHEHMSX pa3/IMUYHOr0 COCTaBa, IIPUHAJJIEKHOCTb BelleCTB K OIpefenéHHOMY
KJlacCy coeiMHeHWH 1o (opmysiaM, BUJ, XUMUUECKOW CBsI3U (KOBaJieHTHasi, MOHHas,
MeTa/ll/IMuyeckas) B HeOpraHM4yeCKMX COeJVHEHHSX, 3aps[, HWOHa M0 XUMHUYeCKON
dopmyne, xapakrep cpefjbl B BOAHBIX pacTBOpPax HeEOPraHWYeCKHWX COeJUHEeHWH, THI
KPUCTA/I/TMUeCKON PelléTKH KOHKPETHOTO BellleCTBa;

packpeiBaTh cmbIca [lepuoguueckoro 3akoHa [. V1. MeHpeneeBa U 1eMOHCTPUPOBATh
ero MOHMMaHHUe: OIMMChIBaTh U XapaKTepu30BaTh TabauuHyro ¢Gopmy [leproguueckoit
CUCTeMbl XUMWUUECKHX 5/IeMEHTOB: pa3/iMyarh TMOHSITUS «IJ1aBHasg mnoArpymnmna (A-
rpymma)» u «mnobouHas mogrpymma (B-rpymma)», Manbie ¥ GosbIlve TIEpUOJE,
COOTHOCUTL 0003HAuUeHWs], KOTOpble HMEKTCS B TEpUOANYEecKOor Tabmumie, C
YMCJIOBBIMUA XapaKTepUCTUKaMHU CTPOEHMs] aTOMOB XMMHWUECKHUX 3JIEMEHTOB (COCTaB U
3apsif siipa, obIiiee YKMC/IO 3/IEKTPOHOB U pacIipe/iesieHre UX T0 37IeKTPOHHBIM CJI0SiM),
00BSICHATE 0OIIMe 3aKOHOMEPHOCTM B HW3MEHEHWM CBOWCTB 3/IEMEHTOB U UX
COeJMHEHUM B Tpejiesiax MaJbIX [ePUOJO0B U IJ1aBHBIX MOATPYMII C YYETOM CTPOEHUS
VX aTOMOB;

KJ/IacCU(UIIMPOBaTh XUMUUECKHe 37IeMeHThbI, HeOpraHuueckre BelljeCcTBa, XUMUUYEeCKue
peakiuM (M0 YKUC/AYy M COCTAaBY YYacCTBYIOLMX B peakLM{ BeLlecTB, M0 TelVIOBOMY
3¢ deKTy, 1Mo U3MeHeHUIO CTeleHel OKUC/IeHUsI XUMUUeCKHX 3/IeMeHTOB);
XapaKTepu30BaTh (OMMCHIBaTh) 00L[Me U crielupUUecKrue XUMHUECKHe CBOWCTBA
MIPOCTBIX U CJIOXKHBIX BelLleCTB, MMOATBep)K/asl ONrcaHue NpuMepaMy MOJIEKYJ/ISIPHBIX U
VIOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PeaKL1y;

COCTaBJ/ISITh YpaBHEHHUsI 3/IEKTPOJIUTUUECKON AUCCOLMALIUUA KUCJIOT, 1ie/ioueld U coJiel,
TIOJTHBIE W COKpAIléHHbIe YPaBHEHHsI peaKI[Mii MIOHHOTO OOMeHa, ypaBHEHUs peakIiui,
MO/TBEPXKJAIOLIMX CYL[eCTBOBAaHWE TeHeTHYeCKOW CBSI3M MeXAy BellecTBaMu
Pas3/IMYHbBIX K/IaCcCOB;

PacKpbIBaTh CYIIHOCTh OKHUC/IUTE/bHO-BOCCTAHOBUTEILHBIX peakldid ToCpeCTBOM
COCTaBJIeHUs 37IEKTPOHHOTO OasiaHca 3TUX peakLuii;

IIPOrHO3UPOBAaTh CBOWCTBA BeLeCTB B 3aBUCUMOCTH OT MX CTPOEHHs], BO3MOXXHOCTH
MpOTeKaH!sl XUMUUeCKHX MpeBpallleHri B Pa3/IMYHbIX YCIOBUSX;

BBIUHC/ISITh OTHOCHUTE/IbHYIO MOJIEKY/ISIPHYHO M MOJISIPHYRO MacChl BellleCTB, MacCOBYHO
JIOJIF0 XMMHYECKOro 3jieMeHTa 1o (opMysie coeZiJMHeHNsl, MaCCOBYIO [I0JIF0 BelllecTBa B
pacTBoOpe, NMPOBOJUTb PAaCUETHI 10 YPaBHEHUIO XUMUUECKOU peaklvy;

cobroiaTh  TIpaBW/Ia  TO/IB30BaHUWS XMMHWUYECKOM TIOCYZol W Jy1labopaTOpHBIM
obopyJoBaHHeEM, a TakXke TpaBWIa OOpalleHHWs] C BeIeCTBAMU B COOTBETCTBHU C
WHCTPYKIUSIMH TI0 BBITIOJTHEHHUIO /1Ta00PaTOPHBIX XUMUYECKHX OITBITOB TIO TTO/TyUeHHI0
¥ cobupaHMIo Tra3000pa3HbIX BeleCcTB (aMMMAaKa M yrIeKHUC/Ioro Ta3a);

MIPOBOJUTL peakLUy, MOATBEPKAAl0IIe KaueCTBEHHbIM COCTaB Pa3/IMYHbIX BELeCTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpWA-, OpomMHA-, MOAWA-, KapOoHaTt-, Qocdat-,
CWIWKAaT-, Cynbdar-, TUAPOKCHA-UOHBI, KaTUOHbI aMMOHHSI U WOHbI U3yUEHHbBIX
MeTaJl/IoB, MPUCYTCTBYIOIIME B BOAHBIX paCTBOpax HEOPraHUUeCKHX BeIleCTB;



NIPUMEHSITb OCHOBHBbIE Orepalidy MbICUTeNbHOU [esiTeJIbHOCTU — aHalu3 U CHUHTe3,
CcpaBHeHHWe, 0000I[eHre, CHUCTEMATH3aliio, BbBISBIEHWE TIPUUMHHO-CIeACTBEHHBIX
CBSI3eld — /Il M3y4yeHHsl CBOMCTB BeLeCTB M XWMHUYECKUX peaklii, eCcTeCTBEHHO-
HayuyHble MeTO/bl TO03HaHUSI — Hab/oZleHWe, H3MepeHHe, MO/eJMpPOBaHMUe,
5KCIepPUMEHT (peasbHbIN U MbIC/IEHHBIN).

YueOHO-MeTOAMUECKOE 00ecrieueHre 00pa3oBaTe/IbHOr0 MpoLecca.

[Tporpamme COOTBETCTBYIOT Y4eOHUKU:

» Xumus, 8 knacc/ Kysuerjoa H.E., TutoBa .M., I'apa H.H., AkiinoHepHoe 00111eCTBO

«M3parenscTBO «IIpocBenjenve»

» Xumus, 9 knacc/ ,Kysnerjoa H.E., TutoBa 1.M., I'apa H.H. AkumoHepHOe 0011jeCTBO

«M3parenscTBo «IIpocBemienye».

Cpok peanu3anuu yue0HOro mpegmera « XuMusi» — 2 roja.



