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NMOACHUTEJIbHASA 3ANMUNCKA

MporpaMMa Nno XMMMM Ha ypoBHE OCHOBHOIO obLiero o6pasoBaHus COCTaB/ieHa Ha OCHOBE
TpeboBaHMil K pe3ysibTaTtaM OCBOEHMS OCHOBHOM o6pa3oBaTesibHOM NPorpaMMbl OCHOBHOIMO
obuwero obpasoBaHus, npeacraBneHHbix B ®rOC 000, a Takxe Ha ocHoBe deaepanbHoOmn
paboyel nporpaMMbl BOCMUTAHNSA U C YYETOM KOHUENUMM npenogaBaHns ydyebHoro npegmeta
«Xnmma» B obpasoBaTenbHbIX opraHusaumsax Poccuinckon degepaunu.

MporpamMma No xMMuMK JaéT nNpeacTtaBneHme o uensax, obuen crpaternn obyyenus,
BOCMUTAHMS 1 pa3BuTUa oby4daroLwmxcs cpeacTBaMum yuyebHoro npeaMeTa, yctaHaBMBaeT
obs3aTtenbHoe NpeaMeTHOE CoAepXaHue, npeaycMaTpuBaeT pacrnpeieneHume ero no Kiaccam
N CTPYKTYpMpOBaHWe Mo pasgesam u TemaM nporpaMmmbl Mo XMMun, onpeaenser
KOJIMYECTBEHHbIE N Ka4YeCTBEHHbIE XapaKTEPUCTUKU COAEPXKAHUS, PEKOMEHAYEMYIO
nocnefoBaTesSIbHOCTb U3YYEHNS XUMUU C YYETOM MeXNpPeaAMETHbIX N BHYTPUNPEAMETHbIX
cBsizen, nornkm yyebHoro npouecca, Bo3pacTHbIX 0cobeHHOCTEN obyuatlowmxcs, onpegenser
BO3MOXHOCTU NMpeaMeTa ANns peannsauum TpeboBaHuin K pe3ysibTaTtaM OCBOEHUS OCHOBHOM
obpa3oBaTesibHOW NMPorpaMMbl Ha YPOBHE OCHOBHOIo obuiero obpasoBaHus, a Takxe
TpeboBaHMI K pe3ybTaTaM 06yuYeHnss XMMMKM Ha YPOBHE LEeNen naydyeHuns npegmerta u
OCHOBHbIX BUAOB y4ebHO-No3HaBaTe/bHOM AeATeNbHOCTM 0byyatoerocs no 0CBOEHUO
yuyebHOro cogepxxaHus.

3HaHMe XUMUN CIYXUT OCHOBOM Ans GoOpMMPOBaHNS MMPOBO33peHns obyyarollerocs, ero
npeacTaBfeHUN O MaTepmasibHOM €AMHCTBE MUpaA, BaXXHYH posib UrpatoT hopMupyemble
XMMWEN NpeacTaB/ieHMs 0 B3auMONpeBpPaLLEHMSIX SHEPTUM U 06 3BOOLMN BELLECTB B
npupoae, 0 NyTAX peleHns rnobanbHbiX NpobsieM YCTOMYMBOIro pasBUTUS YENOBEYECTBA —
CbIpbEBOI, SHEPreTUYECKOW, NULLLEBOIM M 3KOSIOrnyeckor 6esonacHoCcTn, npobnem
34paBOOXpPaHeHUS.

N3ydeHune xmmmnn:

cnocobcTByeT peanmsaumn BO3MOXHOCTEN ANa caMopasBuTna U oOpMUPOBAHUS KYNbTypbl
NNYHOCTK, eé obwen n HdyHKUMOHANbHON rPaMOTHOCTU;

BHOCUT BKMaZ B DOPMUPOBAHME MbILLSIEHUS M TBOPUYECKMX CNOCOBHOCTEN 06yyvatowmxcs,
HaBbIKOB MX CaMOCTOSATE/IbHOW YUebHON AeSTENbHOCTM, SKCNEPUMEHTANbHbBIX U
nccrnefoBaTeNbCKUX YMEHWUI, HE06X0AMMbIX KaK B MOBCEAHEBHOMN XWU3HU, TaK U B
npodeccMoHanbHON AesATENbHOCTH;

3HAKOMWUT CO CNeUNPUKON HAY4YHOIro MbIWEHWUS, 3aKaAblBaeT OCHOBbI LIENIOCTHOMO B3rnsaa
Ha eAWMHCTBO MPUPOAbl U YEsIOBEKa, SIB/ISIETCS OTBETCTBEHHbLIM 3TarnoM B (hOpMUPOBaHUMN
€CTeCTBEHHO-HAY4YHOMN FPaMOTHOCTN 0b6y4atoWwmxcs;

cnocob6cTByeT hOPMUPOBAHUIO LIEHHOCTHOIO OTHOLLEHUS K €CTECTBEHHO-HAYUHbIM 3HaHUAM, K
NnpupoJie, K YeNI0BEKY, BHOCUT CBOW BKJ1aA B 3KoJlorMyeckoe ob6pasoBaHne 06ydatolmnxcs.

JaHHble HanpasneHus B 0byyeHnn xmmmmn obecneymsatoTcs cneundunKkon cogepxaHms
y4yebHOro npeameTa, KOTOPbIA SBNSAETCS NefarorMyeckn aganTMpoBaHHbIM OTpaXKeHNEM
6a30BOM HAYKM XMMUWN Ha onpenenéHHoOM dTane eé pasBuTUs.

Kypc XMMWUM Ha ypOBHE OCHOBHOIO 06L1ero 06pasoBaHnsi OPUEHTUPOBAH Ha OCBOEHUE
06y4YaloWMMmMCA CUCTEMbI NMEPBOHAYANbHbIX MOHATUIA XMMWUM, OCHOB HEOPraHWYECKOW XUMUK U
HEKOTOPbIX OTAESbHbIX 3HAUYUMbIX MOHATUA OPraHNUYECKON XUMUM.



CTpyKTypa coaep)XaHus NnporpaMMbl N0 XMMnn chopMnpoBaHa Ha OCHOBE CUCTEMHOIO
noaxona K eé maydyenuto. CogepxxaHme cknaablBaeTcs U3 CUCTEMbI MOHATUI O XMMUYECKOM
3/IEMEHTE N BELLECTBE M CUCTEMbI MOHSATUI O XUMUYECKON peakunn. Obe 3T cnucrtemsbl
CTPYKTYPHO OpraHu30BaHbl MO MPUHLUNY NOC/AeA0BaTENbHOr0 pa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKMX NPEeACTaB/IEHUN Pa3HOro YPOBHS:

— @aTOMHO-MOJIEKYIAPHOIO YYEeHUS KakK OCHOBbl BCEro eCTeCTBO3HAaHUS;
- Nepnognyeckoro 3akoHa . 1. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMWUWN;
— YYEHUS O CTPOEHUU aTOMa U XMMUYECKOMN CBA3MN;

— npeacras/sieHni 06 aN1eKTpPONUTUYECKON Anccoumaunm BELWECTB B pacTBopax.

TeopeTnyeckme 3HaHUS pacCMaTpUBAOTCA HA OCHOBE SMMMPUYECKM MOSTYYEHHbIX U
OCMbIC/IEHHbIX (DAaKTOB, pa3BMBAOTCA NocienoBaTeNlbHO OT OAHOI0 YPOBHS K APYromy,
BbINOJSTHAS DYHKUMN 06 BbSACHEHNS M MPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS N BO3MOXHOCTEN
NPaKTUYECKOro NMPUMEHEHUSA N NONMYYEHNS N3YyYAEMbIX BELLECTB.

OcBoeHMe nporpaMmmbl Mo XMMUM crocobcTeyeT popMMPOBaHUIO NpeacTaBAeHNs o
XMMMUYECKOM COCTaBNsAoLWEN Hay4YHOW KapTMHbI MMpa B JIOTMKE €€ CUCTEMHOW Npupoabl,
LEHHOCTHOIO OTHOLWIEHNS K HAYYHOMY 3HaHMIO U METOAaM NO3HaHWs B Hayke. U3yyeHune
XUMUN NPOUCXOAUT C NPUBIEYEHNEM 3HAHUI U3 paHee U3yYeHHbIX YYebHbIX NpeaMeToB:
«OKpyxatowmnn mnp», «bunonorunsa. 5-7 knaccoi» n «®unsmnka. 7 Knacc».

Mpn n3ydyeHnn XMMnm NponcxoanTt HGopMmMpoBaHME 3HAHMN OCHOB XMMUYECKON HayKKU Kak
0bnacTn COBpEMEHHOr0 eCTeCTBO3HaHUSA, NPAaKTUYECKON AeSTeNbHOCTM YenoBeKa U Kak
OZHOrO M3 KOMIMOHEHTOB MUPOBOM KyNbTypbl. 3ajava y4ebHoro npeaMeTa COCTOUT B
HOpPMMPOBAHNN CUCTEMbI XUMUYECKUX 3HAHNI — BaXKHeNWKnX HakToB, MOHSATUA, 3aKOHOB U
TeopeTnYEeCKnX NoSIOXKEHUN, AOCTYNHbIX 0606LWeHNIN MMPOBO33PEHYECKOro XapakTepa, sa3blka
HayKu, B NPpUOBLLEHNN K HAY4YHbIM MeTOAaM MO3HAHUA NMPU U3YYEeHUU BELLECTB N XUMUYECKNX
peakuuin, B GOpMMPOBAHUN N PA3BUTUWN NO3HaBaATENbHbIX YMEHUA N UX MPUMEHEHUUN B
y4yebHO-no3HaBaTebHOM N y4ebHO-nCccneaoBaTeNbCKON AeATENbHOCTU, OCBOEHUM NMpaBun
6e3onacHoro obpaweHns ¢ BewecTsaMm B NOBCEAHEBHOM XXU3HMU.

Mpwn U3yYEeHUU XMMUM Ha YPOBHE OCHOBHOro obuero o6pa3oBaHMs BaXHOE 3HAYEHWE
npuobpenu Takme Luenu, Kak:

- ¢hopMUpoBaHME UHTENNIEKTYaNbHO PasBUTOM IMYHOCTM, FOTOBOW K caMoobpa3oBaHuio,
COTPYAHWNYECTBY, CaMOCTOSITENIbHOMY MPUHATUIO peLleHMn, CNOCOBHOM aaanTUpoBaTbCs K
6bICTPO MEHSAIOWMMCS YCNOBUAM XU3HU;

— HanpaBNEeHHOCTb 06yyeHMs Ha cucTemMaTmyeckoe npmnobleHue obyyarowmxcs K
CaMOCTOSATENbHOWM NMO3HaBaTeNbHON AEATENbHOCTU, HAaY4YHbIM MeToAaM MO3HaHUS,
dhopMMpyOLWMM MOTMBALINIO N pa3BUTME CNOCOBHOCTEN K XUMUN;

- obecneyeHune ycnoBumn, cnocobecTByoWwmMxX npmobperermio obyyarowmmMmmncs onbita
pa3HoOo6pa3HON AeATEeNbHOCTM, MO3HAHMS M CaMOMO3HaHUA, KJTOYEBbIX HaBbIKOB (K/OYEeBbIX
KOMMeTEeHLUNIN), UMeLWMX YHUBEPCAsibHOE 3Ha4YeHne A5 pasMyHbiX BUAOB AEATENIbHOCTU;

- cdbopmMumpoBaHume obLien hyHKLMOHANBHOW N eCTeCTBEHHO-Hay4YHOW rPaMOTHOCTH, B TOM
yncne yMeHnn 06bACHATb M OLEeHUBATL SB/IEHWUS OKPYIKaloLWero Mupa, UCnosb3ys 3HaHWS U
OnbIT, NONYYEHHbIE MPU U3YYEHUU XUMUKN, MPUMEHATb UX NPU peleHnn npobnem B
MOBCEAHEBHOM XU3HN U TPYAOBON AEATENbHOCTU;

— hopMuMpoBaHMe y o0by4daowmxcs ryMaHUCTUYECKMX OTHOLIEHUN, MOHUMAHUS LLEHHOCTU
XUMUYECKMX 3HAHWN NS BblpaboTKKM 3Kosormdeckn uenecoobpasHoro nosegeHus B 6oity 1



TPYLAOBOW AEATENLHOCTU B LEeNsAX COXpaHEHUsI CBOEro 30p0OBbS M OKpYyXatowen npupoaHon
cpeapl;

- pa3BUTME MOTMBALMMK K 06YUYEHUIO, CMOCOBHOCTEN K CAMOKOHTPOJII0 M CAMOBOCMUTAHMUIO Ha
OCHOBE YCBOEHMSA 06LieyenoBeyeckmnx LeHHOCTEN, MOTOBHOCTM K 0CO3HaHHOMY Bbli6opy
npodunns n HanpaBfeHHOCTU AanbHelwero oby4yeHus.

O6Liee uncno 4yacos, OTBEAEHHbIX ANS U3YyYEeHUS XMMUKM Ha YPOBHE OCHOBHOIO obuiero
obpa3oBaHus, coctaBnseT 136 yacoB: B 8 knacce — 68 yacos (2 yaca B Hegenw), B 9 kacce
- 68 yacoB (2 yaca B Hegen).

COAEP>XAHUE OBYYEHUA

8 KJ1IACC
NMepBoHauaJsibHble XUMUYECKUNE NOHATUSA

MpegMeT XxnMnn. Ponb XMMMM B XXN3HU YenioBeka. XMMUS B CUCTEME HayK. Tena u BewecTsa.
dusnyeckne CBOMCTBaA BeLWECTB. ArperatHoe COCTosiHMeE BeLecTB. [MoHATne o metogax
no3HaHUs B XMMMKU. YncTtble BewectBa n cMecn. Cnocobbl pa3aeneHms cMecen.

ATOMbI U MOJIEKYbI. XUMUYECKNE 3/1eMeHTbl. CUMBOJIbI XMMUYECKUX 3NEMEHTOB. [poCTbie U
CNOXHble BellecTBa. ATOMHO-MONEKYNSAPHOE YUYEHME.

Xumnuyeckas dopmyna. BaneHTHOCTb aTOMOB XMMUYECKMUX 3N1IEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTB. OTHOCUTeNbHas aTtoMHas Macca. OTHoCcUTeNbHas MoJIEKY i pHas Macca.
MaccoBasl 40/ XUMUYECKOrO 3/1IEMEHTA B COEAMHEHUMN.

KonnuectBo BewecTtBa. Monb. MongpHasa Mmacca. B3aMMocBA3b KonM4ecTBa, MaccCbl U Umncna
CTPYKTYPHbIX €AMHUL BelwecTBa. PacuéTtbl no popMynamM XMMUYECKNX COEANHEHUN.

dusnyeckne n XMMnYeckue aereHnsa. XmMnuyeckas peakums n eé npusHakum. 3aKoH
COXpaHeHus MaccChbl BewecTB. XMMUYeckme ypaBHeHus. Knaccmdukaumna XmMmyeckmnx
peakumi (CoeanHeHus, pas3noXeHuns, 3aMeweHuns, obmeHa).

XUMHUYECKUI SKCNEepUMEHT:

3HAKOMCTBO C XMMWYECKOW nocynon, npasmnamu paboTtsl B nabopatopun v npnémamu
obpaweHuns c nabopatopHbiM 060pyAOBaHNEM, U3YYEHME N ONMUCAHNE PU3NYECKNX CBONCTB
06pa3uoB HeOpraHNMYeCcKnx BELWECTB, HabnwageHue dusmnueckmx (N1aBneHne Bocka, TasiHMe
NbAa, pacTMpaHue caxapa B CTYMKe, KMNeHne n KoHAeHcaumsa BoAbl) U XMMnyecknx (ropeHme
CBe4u, NpokanmBaHme MegHoW NpoBOJSIOKU, B3aMMOAENCTBME Mena C KUCNOTON) SBNEHNIA,
HabnoaeHne n onncaHne NPM3HaKoB NPOTEKAHUS XMMUYECKUX peaKuni (pasnoxeHue
caxapa, B3aMMOAENCTBNE CEPHOM KNCAOTbI C XNOpuaAoM 6apus, pasnoxXeHue rmapokcmaa
meamn (II) npn HarpeBaHMK, B3aMMOAENCTBME Xenesa C pacTBopoM conu mean (II), nsydeHume
cnocoboB pasaenieHmns CMecen: C MOMOLLbIO MarHumTa, uabTpoBaHWE, BbiNnapueBaHue,
ANCTUANAUMS, XpoMmaTtorpadus, nposeaeHNe 04YNCTKM NoBapeHHon conu, HabnwaeHne v
onvcaHme pe3ynbTaToB NpOBeAEHUS ONbiTa, WITIOCTPUPYIOLLErO 3aKOH COXpaHeHMs Macchl,
cozgaHue mMogenemn mosekysn (LWapoCTEPXHEBbIX).

Ba>xHeiwune npeacraBuTeNsIn HeopraHN4YeCcKumx BellecTts



Bo3ayx — cMmechb rasos. CoctaB Bo3ayxa. Kncnopoa — anemMeHT MU NpoCToe BELLECTBO.
HaxoxxgeHue kucnopoga B npupoae, GmManyeckme n XxmuMmyeckme CBOnCTea (peakunm
ropenus). Okcmabl. NpnmeHeHne kucnopoga. Cnocobbl NoMyyYeHUsS Kncnopoaa B
nabopaTtopuun 1 NpoMbIWNeHHOCTU. KpyroBopoT kucropoaa B npupoge. O30H — anfoTponHas
Moamdmnkaums Kucnopoaa.

TennoBoh addeKT XMMMYECKON peakumn, TEPpMOXMMNUYECKNE YPpaBHEHUS, 3K30- U
SHAOTEPMUNYECKNE peaKLUUNN. Tonnueo: yrosb " MeTaH. 3anFI3HeHVIe BO3A4yXa, ycunneHue
napHukKoBoro addekTa, paspyLieHne 030HOBOro C/os.

BoZopoa - 3neMeHT 1 NpocToe BewecTBo. HaxoxaeHne Boaopoda B npupoae, husmyeckune 1
XUMnyeckume CBOI‘/’ICTBa, npnMeEHeHNeE, cnocobbl nony4yeHuA. KucnoTbl n conu.

MonsipHbii 06b€éM ra3oB. PacyéTbl MO XMMUYECKUM YPaBHEHUSM.

dusnyeckne cBOMCTBa BoAbl. Boaa kak pactBopuTens. PactBopbl. HacbiWweHHbIe 1
HeHacbILEeHHble pacTBOpbl. PacTBOpUMOCTbL BeLlecTB B Boge. MaccoBas A0N14 BelecTBa B
pacTBope. XMMn4yeckune csomcrtea Boabl. OcHoBaHMA. Ponb pacTBOpoB B MpUpPOAE U B XXU3HU
yenoseka. KpyrosopoT BOAbl B Npupoae. 3arpsa3HeHne npupoaHbix Boa. OxpaHa u ouncrka
NPUPOAHBLIX BOA.

Knaccudmkaums HeopraHmdecknx coeanHeHm. Okemabl. Knaccnukaumsa oKkCcMaos:
coneobpasyowmne (0OCHOBHbIE, KUCNOTHbIE, aMdOoTEpPHbIe) N Heconeobpasytowme.
HomeHknatypa okcngoB. dnsmMyeckme n XMMMYecKkne CBOMCTBa OKCMAoB. ony4deHune
OKCUAOB.

OcHoBaHuA. Knaccmdukaums OCHOBaAHUM: WEMOUYM N HEPACTBOPMMbIE OCHOBAHMSI.
HoMeHknaTypa ocHOBaHUN. DU3NYECKNE U XMMUYECKME CBOMCTBA OCHOBAHWN. [Mony4yeHune
OCHOBaHMUMN.

Kucnotbl. Knaccudbumkaumsa kncnot. HoMmeHknatypa KMcnot. dusnyeckme n xmmmyeckme
CBOMCTBa KUCOT. Pag aktuBHocTn MeTannoB H. H. bekeTtoBa. [onyyeHne KnMcnor.

Conun. HomeHknaTtypa conen. ®usnyeckne n XmmMnyeckme CBoOncCTea conen. NonyyeHme
conemn.

leHeTnUyecKasa CBA3b MeXAay KlaccaMn HeopraHMyeckmnx COeaMHEHUN.
Xumunueckun OKCNEPUMEHT:

KayeCcTBeHHOe onpeaeneHne coaep)XaHusl Kncnopoaa B Bo3gyxe, nonyveHme, cobmpatue,
pacro3HaBaHMe U nlydyeHne CBOMNCTB KMcnopoaa, HabnwogeHne B3anMoaenCcTBms BEWECTB C
KMCNOpOAOM U YC/I0BMS BO3HUKHOBEHUS U NpeKpaleHns ropeHus (noxapa), 03HakoMneHne
c obpa3suamm OKCMAO0B U OMUCaHME NX CBOMCTB, NonydeHne, cobmpaHue, pacnosHaBaHue 1
n3yyeHme CBONCTB Bogopoda (ropeHue), B3anMogencreme sogopoga ¢ okcngom meam (II)
(BO3MOXHO MCNoOSb30BaHME BUAeoMaTepuanos), HabnogeHne obpasLoB BeLLECTB
Kon4yectBoM 1 MoNb, uccinegoBaHme ocobeHHOCTEN pacTBOPEHUS BELLECTB C Pa3fIMYHOM
pacTBOPMMOCTbIO, MPUIOTOBIEHME PAaCcTBOPOB C onpeaenéHHo MaccoBoW Aosen
pacTBOPEHHOrO BewecTBa, B3anMoaelncTeme Boabl C MeTannamMmum (HaTpUeM 1 KanbumeMm)
(BO3MOXHO MCMOSIb30BaHME BUAEOMAaTEPUANOB), nccneaoBaHme o6pasLoB HEOPraHMYEeCKUX
BELLECTB pa3/IMyHbIX K/1accoB, HabnoaeHne M3MeHEHMS OKPAaCKN MHAMKATOPOB B pacTBopax
KUC/OT U Weslo4Yen, uaydyeHme B3anMmoaencTemsa okcuaa meam (II) ¢ pactBopoM cepHoi
KWUCNOTbI, KNCNOT C METas/laM1, peakumMini HenTpannusaummn, NoayyYyeHne HepacTBOpUMbIX
OCHOBaHUWN, BbITECHEHME OAHOr0 MeTanna APYruMm 13 pacteopa Cosn, pelleHune
3KCMepUMeHTaNbHbIX 3a4a4 No TeMe «Ba)kHellwne Knaccbl HEOPraHNUYECKUX COEANHEHUIA».



Mepuoanuecknii 3akoH u NMepuoanueckana cucteMa XMMMUYecKunx anemeHToB 1. W.
MeHnpeneeBa. CtpoeHue atoMoB. XMMHnuyeckas cesizb. OKUCNUTESIbHO-
BOCCTaHOBMUTEJIbHbIE peakuum

MepBble NOMbLITKN KlaccudurkKaumm XMMNUYECKNX 3/IEMEHTOB. MNMOHATME O rpynnax CXOAHbIX
3/1EMEHTOB (LLIESIOYHbIE U LENOYHO3EMESbHbIE METANbI, rasioreHbl, UHEPTHbIE ras3bl).
DneMeHTbl, KoTopble 06pa3yoT aMdoTepHble OKCUAbI U TMAPOKCUAbI.

Mepuoanyecknin 3akoH. MNMepmnoanyeckas cucteMa xmmmuyeckmx anemenTtoB 1. N. MeHgeneesa.
KopoTkonepunoaHas n gnnHHonepunogHasa gopmbl MNepnoanyeckomn CUCTeMbl XMMUYECKNX
anemeHTOoB [l. N. MeHgeneesa. MNMepunoabl 1 rpynnbl. PU3NMYECKMN CMbICN NOPSAKOBOrO
HOMepa, HOMepOB Nepuoaa 1 rpynnbl 31eMeHTa.

CtpoeHune atoMoB. CocTaB aTOMHbIX a4ep. N30Tonbl. 2NeKTpoHbl. CTpoeHne 3N1eKTPOHHbIX
obonoyek atomMoB nepBbix 20 XMMUYECKNX 3neMeHToB MNepunoanyeckon cncrtemol . U.
MeHpeneeBa. XapakTepucTMKa XMMMYECKOro a/IeMeHTa No ero noaoxeHuto B MNMepuoanyeckomn
cucteme . . Menpeneesa.

3aKOHOMepHOCTI/I M3MEHEHUA paanyCa aTOMOB XMMNYECKNX S/TIEMEHTOB, METAJTJTUHECKUX U
HeMeTa/lNIMYEeCKMX CBONCTB Mo rpynnam n nepunoaam.

3Ha4veHune lMepunoamyeckoro 3akoHa u Nepruoanyeckom CUCTEMbI XMMUUYECKNX DNIEMEHTOB AN
pa3BUTUA Hayku u npaktuku. . N. MeHgeneeB — y4éHbI N FpaxXaaHWH.

XnMnuyeckas cBsidb. KoBaneHTHas (nonsipHas n HenonsipHasi) CBS3b.
DNEeKTpoOTPULATENBHOCTb XUMUYECKNX 3/IEMEHTOB. MOHHas CBA3b.

CreneHb okncneHusa. OKNCNNTENbHO-BOCCTAaHOBUTENbHbIE peakuuun. Npoueccbl OKUCNEHNSA U
BOCCTaHoBMeHUsa. OKNCANTENN U BOCCTAHOBUTESNMN.

XUMHUYECKUI SKCNEepUMEHT:

n3yyeHune obpasLoB BeLLECTB METAI/IOB U HEMETAs/I0B, B3aMMOAENCTBNE TMAPOKCMAA LMHKa
C pacTBOpaMu KWUC/OT W LLesioYein, NpoBeaeHUe OMbITOB, UANMIOCTPUPYIOWMX NPUMEpDI
OKUCNTNTENIbHO-BOCCTAHOBUTESIbHbIX Peakunii (ropeHne, peakuum pasnoxXeHusl, COeauHEHNS).

Me)xxnpeaMeTHble CBA3U

Peanusauunsa MexnpeaMeTHbIX CBSI3ei NMpu U3y4YeHUn XMMUn B 8 KJlacCe OCYLLECTBASIETCS
yepes UCMNoJib30BaHNe KaK 06LINX eCTECTBEHHO-HAYUHbIX MOHSATUIA, TaK U MNOHSTUNA,
ABNAOLWMNXCA CUCTEMHbBIMU AN OTAENbHbIX MPeAMETOB €CTECTBEHHO-HAyUYHOro UMKa.

Ob6LUMe ecTeCTBEHHO-Hay4YHbIE MOHATUA: HAYUHbIN daKT, rMnoTesa, Teopus, 3aKoH, aHanus,
CUHTE3, KNaccudmkKaumns, NepmoanyHoCcTb, HabnoaeHe, 3KCNepuMeHT, MoAeNnpoBaHue,
n3MepeHue, MoAaenb, ABNEHMUE.

dusnka: matepus, aToM, 3/1EKTPOH, NPOTOH, HENTPOH, NOH, HYKNMA, N30TOMbI,
paAVo0aKTUBHOCTb, MOJIEKYA, SNEKTPUUYECKUI 3aps, BEeWeCcTBO, Teno, 06bEM, arperatHoe
COCTOsIHMe BewecTBa, ras, pusndeckne BenmnUmHbl, eANHNLBI N3MEPEHNS, KOCMOC, M1aHeThl,
3Bé3abl, ConHue.

Buonorusa: doTtocuHTE3, AbiXxaHue, 6uocdepa.

leorpacdusa: atMocdepa, ruapocdepa, MUHEpPasbl, FOPHbIE NOPOAbI, MNOJIE3HbIE NCKOMAEMbIE,
TOM/IMBO, BOAHbIE PEeCypCbl.



9 KJIACC
BelwlecTtBo n xXMMnuyeckan peakums

I'Iepmo,u,wquKMﬁ 3aKoH. [Nepunognyeckas cucteMa XxmmMmmyecknx anemeHToB [l. . MeHpeneesa.
CTtpoeHune aToMOB. 3aKOHOMEPHOCTUN B U3MEHEHUN CBOMNCTB XMMUYECKUNX DIEMEHTOB nepBbIX
TPéX NepnofoB, Kanusa, Kanbumsa n nx COE€AVNHEHUN B COOTBETCTBUM C MONIOXKEHNEM
3JIEMEHTOB B I'IepMo,cwlquKoM CNnCteMe n CTpoeEHMEM UX aTOMOB.

CTpOEHMe BeELlecTBa: BMAbl XMMUYECKOWN CBA3WN. Tunbl KpUCTannyecknx peLléTok,
3aBMCUMOCTb CBOMCTB BewlecTsBa OT Tuna KpMCTaﬂﬂMHeCKOVI pelwéTkn n Bmga XUMNYECKOWN
CBA3WU.

KﬂaCCM(bVIKaLI,MFI U HOMeHKaTypa HeopraHMJyeckux seuwects. XMuMmnyeckue CBOWCTBA
BeWEeCTB, OTHOCALWNXCA K pa3/iIn4HbIM Kj1laCCaM HeEOPraHN4eCckKnx COG,D,VIHGHVIVI, reHeTn4yeckasd
CBA3b HEOPraHN4YeCKnx BELLECTB.

Knaccudukaums XMMUYECKUX peakumii Mo pasnnyHbiM npu3Hakam (Nno YMciy U coctaBy
Yy4YacTBYIOLLMX B peakLumn BELLECTB, Mo TeN0BOMY 3DdeKTy, N0 U3MEHEHUIO CTEMEHEN
OKWUCNEHNSA XMMUYECKUX 3JIEMEHTOB, MO 06pPaTUMOCTU, MO yYaCTUIO KaTasm3aTopa). DK30- U
SHAOTEPMUYECKMNE peaKLUU, TEPMOXMMUUYECKME YPABHEHUS.

MoHATME O CKOPOCTU XMMUYECKON peakumu. MNMoHaTne 06 obpaTuMbIX U HeObpaTUMbIX
XUMUYECKUX peakunsax. NMOHATUE O FOMOreHHbIX U reTepOoreHHbIX peakuusx. MNoHaTne o
KaTtanuse. NoHaTME 0 XMMMUYECKOM paBHoBecun. dakTopsbl, BAUSIOWME Ha CKOPOCTb
XUMWNYECKOM peakumnmn 1 NosI0XKEHNE XMMUYECKOro paBHOBECUS.

OKNCNUTENBbHO-BOCCTAHOBUTENbHbIE peaKLMN, SNTEKTPOHHbIA BanaHC OKUCIUTENbHO-
BOCCTQHOBUTE/IbHOW peakumn. CocTaBieHNe YpaBHEHWUIA OKUC/TUTENbHO-BOCCTaHOBUTENbHbIX
peakuuii C UCNOJIb30BaHMEM MeToAa 3/IEKTPOHHOro 6anaHca.

Teopuda BJ'IeKTpOﬂVITM‘-IECKOﬁ anccounaunn. 3J'IeKTpOJ'IMTbI MU HeaNnekTponuTbl. KaTuoHsI,
aHWOHbI. MexaHn3M gmuccoumaunmn BewecTs C pa3fIMyHbIMU BUAAMU XMMUYECKON CBA3MN.
CreneHb gmuccoumaumm. CunbHble n cnabble INNIEKTPOINTI.

Peakumun noHHoro obMeHa. YCioBms NpoTeKaHus peakunuin MIOHHOro obMeHa, MoJiHbIE U
COKpaLléHHble MOHHbIE YpaBHeHMS peakunin. CBONCTBA KUCIOT, OCHOBaHMIN U CONel B CBeTe
npeacrasaeHnii 06 anekTponuTuyeckon anccounaumm. KayectseHHble peakumm Ha MOHbI.
MoHATME O rMaponn3se conen.

XMMHUUECcKuii SKCNepmMMeHT:

O3HaKOMJIeEHNEe C MoAENSAMM KPUCTA/NTMYECKNX PELLETOK HEOPraHNYeCcKuUX BELWEeCTB —
MeTannoB 1 HemeTannos (rpaduTta 1 anMasa), CNI0XHbIX BelecTs (xaopuga HaTpus),
nccnenoBaHne 3aBUCMMOCTU CKOPOCTU XMMUYECKOW peakuMn oT BO3AENCTBUSA Pa3NIMYHbIX
dakTopoB, uccnenoBaHne 3M1eKTPONpPoOBOAHOCTM PaCcTBOPOB BELLECTB, NpoLlecca
Avuccouvaumm KUCoT, wenoden n conen (BoO3MOXHO MUCMOSib30BaHME BUAEO MaTepuasnos),
NnpoBeAEeHNE OMbITOB, UTKOCTPUPYHOLLNX NPU3HAKKM MPOTEKAHUA peakuMin MOHHOro obmeHa
(obpa3oBaHme ocaaka, BblaeneHue rasa, obpasoBaHue BoAbl), ONbITOB, UOCTPUPYIOLLMX
NpMMepbl OKUCNUTENbHO-BOCCTAHOBUTESbHbIX peakunii (ropeHune, peakumm pasnoxeHus,
coeauHeHus), pacno3HaBaHWe HeopraHMYeCcknx BELECTB C MOMOLLbI Ka4yeCTBEHHbIX
peaKkuu Ha WMOHbI, pelleHne 3KCNepuMeHTanbHbIX 3a4au.

HemMeTtannbl n ux coegnHeHns

O6bwas XapaKTeEPUCTUKA rasioreHoB. OcobeHHoCTH CTpOEHUNA aTOMOB, XapaKTepHblE CTEMEHN
OKUNCNEHNA. CTpoeHme n ¢)VI3VI‘-I€CKVI€ CBOMCTBA MPOCTbIX BELWECTB — raJioreHos. XuMuueckmne



CBOMCTBa Ha NpuMepe xsopa (B3anMogencreme ¢ MeTanjaMmn, HeMeTannamu, wenoyamn).
Xnoposogopoga. ConsiHas KUcioTa, XMMmM4eckme CBOMCTBA, NoaydeHne, NnpMMeHeHue.
Jencreme xnopa 1 x10poBOAOPOAA Ha OpraHM3M Yyenoseka. BaxkHenwme xnopuabl U nx
HaxoXaeHwe B npupoae.

Obwana xapaktepuctmka anemeHToB VIA-rpynnbl. OCO6€HHOCTM CTPOEHMS aTOMOB,
XapakTepHble cTeneHun okucnenusa. CtpoeHue n pusmyeckne CBOMCTBA NMPOCTbIX BELWECTB -
Kncnopoaa v cepbl. AnnoTponHble MogndumKaumm KMCiopoaa un cepbl. XuMMyeckmne CBOMCTBa
cepbl. CepoBoaopos, CTpoeHue, dusmndeckme n xmummyeckune cesorcrea. OKcuabl cepbl Kak
npeacTaBUTENM KUCNOTHbLIX oKcuaoB. CepHas KMCIOTa, puU3nyeckme n xmuMnyeckme cCBOMCTBa
(obwme kak NpeacTaBuTeENsa Knacca KUCAOT U cneumduyeckune). Xummyeckne peakumm,
nexkawime B OCHOBE MPOMbILWIEHHOro cnocoba NonyyeHns CepHOM KUCNoTbl. NpumeHeHne
cepHon knucnoTbl. ConMn CEpHOM KUCIOTbI, Ka4YeCTBEHHas peakums Ha cynbdaT-noH.
HaxoxaeHune cepbl n eé coefnHeHnn B Npupoae. XMMmMyeckoe 3arpsisHeHne OKpyKatoLlen
cpefbl coegHeHUSAMU cepbl (KUCOTHbIE A0XAN, 3arpsa3HeHne Bo3ayXxa U BOA0EMOB),
Ccnocobbl ero NnpeaoTBpaLleHmns.

O6bwas xapakTepuctnka anemeHToB VA-rpynnbl. OCO6eHHOCTM CTPOEHMS aTOMOB,
XapaKTepHble CTeneHn okncneHmns. A3oT, pacnpocTpaHeHmne B npupoae, pusnyeckmne u
XMMmuyeckme ceorictea. KpyroeopoT as3oTa B npupoae. AMMMaKk, ero gpusmdeckmne u
XMMUYEeCKMe CBOWCTBA, NosiydyeHmne n npumeHeHmne. Connm aMMOHUS, UX Gusnyeckmne u
XMMUYecKkne CBOICTBA, NpuMeHeHne. KayecTBeHHas peakums Ha MOHbl aMMOHMUA. A30THas
KuUCnoTa, eé nony4vyeHmne, pusnyeckne n xmMmmnyeckme ceoiictea (obuwme kak npeacrasutens
Kfacca KMcnot v cneunduyeckue). cnonb3oBaHne HATPATOB M COMIEN aMMOHUSA B KadecTBe
MUHepanbHbIX YyaobpeHunii. XmuMnyeckoe 3arpsasHeHne oKpyxawLlen cpeabl CoeAnHEHUAMU
a3oTa (KMUCOTHbIe A0XAM, 3arpsi3HEeHMe BO34yxa, No4YBbl M BogoEMoB). docdop,
annotponHble Mmoandukaumm docdopa, drU3Mdyeckme n xmmmdeckme ceomncrtea. Okcua
docdopa (V) n dpocdhopHasa kucnoTa, pusnyeckne n XuMnm4yeckme CBONCTBa, NosyyeHume.
Ncnonb3oBaHne docdaToB B KaveCcTBe MUHEpPanbHbIX yA0OpEeHUIA.

Obwasna xapaktepuctmka anemeHToB IVA-rpynnbl. Oco6€HHOCTM CTPOEHMS aTOMOB,
XapaKTepHble CTeNeHU OKUCNeHns. Yrnepoa, anfoTpornHbie Moandukaumm, pacnpocTtpaHeHne
B npupoae, dusnyeckme n xmMmmdeckume ceorictea. Aacopbumsa. KpyrosopoT yrnepoja B
npupoae. Okcmapbl yrnepoaa, ux dusnyeckme n XxMMmyeckme CBOMCTBa, AENCTBUE HA XUBble
OpraHu3Mbl, noslydeHne U NpuMeHeHune. SKonormyeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoaa (IV), runotesa rnobanbHOro notenaeHns KnmMMaTta, napHUKOBbIN 3ddekT.
YronbHas kucnoTa n eé conm, ux usnyeckne n xmMnyeckme CBOMCTBa, NoslydeHume u
npuMeHeHue. KayecteeHHas peakumsa Ha kapboHaT-noHbl. Vicnonb3oBaHue kapboHaToB B
6bITY, MeanumMHe, NPOMBbILLSIEHHOCTN N CENIbCKOM XO35UCTBE.

MNepBoOHa4YanbHble NMOHATMSA 06 OpraHMYecKux BeLLlecTBax Kak 0 COeAMHEHUAX yrnepoaa
(MeTaH, 3TaH, 3TWIEeH, aueTuneH, 3TaHo, MUUEPUH, YKCyCHasa Kucnota). lNpupoaHbie
NCTOYHWKMK YyrieBoaopoaos (yrofnb, NpMpoAHbIN ras, HedTb), NpoAYKTbl UX nepepaboTku
(6eH3KH), nx posb B 6bITY N NPOMbBILNEHHOCTU. MNMOHATME O BMOMOrNMUYECKN BaXKHbIX
BellecTBax: Xupax, 6enkax, yrnesogax — n nx posum B Xu3HWU dYesioBeka. MaTtepmanbHoe
€IMHCTBO OpraHM4yeckux U HeopraHM4Yeckux CoeMHEHNN.

KpeMHUin, ero pmsmdeckne n xmMnyeckmne CBOMCTBa, NONyYEHME U NPUMEHEHME.
CoeanHeHuns kpeMHus B npupoge. Obwue npeacrasneHuns o6 okcnae kpemHus (IV) m
KpeMHUeBOW Kucnote. CunmkaTbl, X UCNOJIb30BaHWE B 6bITY, B MPOMbILLIEHHOCTH.
BaxHenwune cTpomuTenbHble MaTepualsbl: KepaMmuka, CTekso, uemeHT, 6eToH, xene3obeToH.
MpobnemMbl 6€30MacHOro MCNob30BaHUS CTPOUTENbHBIX MaTepuasioB B MOBCEAHEBHOM
XU3HW.

Xumunueckum OKCNEpPUMEHT:

n3yyvyeHune 06pa3LlOB HEOpraHM4eCcKnx BeLWecTs, CBOWCTB COSISIHOM KNCNOTbl, NpoBeEAEHNE
Ka4eCTBEHHbIX peaKLl,VIVI Ha Xnopuna-noHbl 1 HabnogeHne NMPpU3HaKoB UX NpOTEKaHUA, ONbIThbl,



oTpaxkawuwme dumsnyeckme N XmMmmyeckme CBOMCTBA rasoreHoB U nx coegmHeHni (BO3MOXHO
NCroJsib30BaHMe BUAeOMaTepuUanoB), 03HakoMaeHne ¢ obpasuamm xaopmnaos (ranoreHnaoB),
O3HaKoMfeHne ¢ obpasuamu cepbl U eé coeanHeHnaMU (BO3MOXKHO MCMOJSib30BaHue
BMnAeoMaTepmanos), HabnaeHne npouecca obyrnmeaHuMsa caxapa noj AencTBuMeM
KOHLEHTPMPOBAHHOM CEPHOM KUC/OTbI, N3y4eHne XMMNUYeCKMX CBONCTB pa3baBneHHOMn
CEepHOM KMUCNOTbl, NpoBeAEeHNE KAaYeCTBEHHOM peakunmn Ha cynbdaTt-noH n HabnogeHue
npu3Haka eé npoTekaHus, 03HaKoOMNeHne c pusnyecknmMmm CBoCTBaMm asota, docdopa n nx
coeanHeHun (BO3MOXHO MCMOSIb30BaHMe BMaeomaTepmanos), obpasuamm a3oTHbIX U
docdopHbIX yaobpeHun, nonyyeHme, cobupaHue, pacnosHaBaHMe N U3yyeHne CBONCTB
aMMmaka, npoBeaeHne KauyeCTBEeHHbIX peakunin Ha MOH aMMOHMA 1 pocdaT-noH U nlydyeHue
MPU3HAKOB UX NMPOTEKAHUS, B3aUMOLENCTBME KOHLEHTPMPOBAHHOW @a30THOM KNUCNOTbI C
Meablo (BO3MOXHO MCMONIb30BaHMe BUAEOMaTepPManoB), ndyvyeHme moaenemn
KpUCTanan4vyeckmx pelwéTok anmasa, rpadurta, dpynnepeHa, o3HakoMsieHMe C NpPoLeccoM
aacopbumn pacTBOpPEHHbIX BELLECTB aKTUBUPOBAHHbLIM YI/1EM U YCTPOMCTBOM NMpOTUBOrasa,
nonyyeHune, cobmpaHue, pacnosHaBaHue M n3yyeHue CBONCTB Yyr/1IeKMCNoro rasa,
npoBeaeHne KayeCTBEHHbIX peakuui Ha KapboHaT U CUIMKAT-UOHbI U U3ydeHne Npu3HaKkos
NX NpoTEKAHWUS, 0O3HAKOMJIEHME C NPOAYKLUMEN CUNMKATHON NMPOMbILINIEHHOCTU, peleHne
3KCrNepuMeHTasbHbIX 3a4a4d No TeMe «BaxkHenwmne HeMeTan bl U UX COeANHEHNS».

MeTannbl U UX coeguHeHuUs

ObLwasa xapakTepncTnka XMMMYECKMX 31eMEHTOB — MEeTaIJIOB HA OCHOBAHUM UX MOJSIOXEHUS B
Mepunoanyeckom cucteme XxmuMmnyeckmnx anementos . 1. MeHgeneesa n CTpoeHust aToMOB.
CtpoeHune MeTanoB. MeTtannuyeckas CBA3b U MeTasiMdeckas Kpuctannmyeckasa peléTka.
DNeKTPOXMMUYECKNI psaa HampsXXeHnn metannos. dmsmyeckme n XMMmyeckne CBOMCTBa
MeTannos. O6wune cnocobbl NnonyvyeHnss Metannios. MOHATUE O KOPPO3MKM METANNO0B,
OCHOBHble cnocobbl 3aWmMTbl UX OT KOppo3un. Cnnaebl (CTasnb, YyryH, AIOPaNtOMUHUNA,
6poH3a) n nx npmMmeHeHue B 6bITY U NPOMBbILLIEHHOCTMW.

LLleno4Hble MeTas bl NOSIOXeHUe B Nepruognyeckon cucteMe XMmMmyecknx anemeHTos . .
MeHaeneesa, CTpoeHME NX aTOMOB, HaxoxaeHune B npupoae. dnsndeckne n XxmMmmnyeckue
cBoMcCTBa (Ha NpuMepe HaTpus K Kanusd). OKcuabl U TMAPOKCUAbI HAaTPUS U Kanus.
MpuMeHeHne WenoYHbiX MeTananioB 1 X COeaANHEHUN.

LLleno4yHoO3eMesibHble MeTas/ibl MarHMn U Kanbuuin: nonoxeHune B MNMepmoanyeckon cucrteme
XnMpnyeckmnx anementosB . . MeHgeneeBa, CTpOEHME UX AaTOMOB, HaXoXAeHWe B Npupoae.
dunsnyeckme U XMMUYECKNE CBOMCTBA MarHnsa 1 Kanbuus. BaxHenwme coegnHeHus Kaabuus
(okcua, rmapokcua, conm). XXECTKOCTb BOAbI U Crocobbl €€ yCcTpaHeHus.

ANIOMUHWIA: nonoxeHne B Nepnoanyeckon CMcTteMe XMMMYeCcKnx aneMeHTos . U.
MeHaeneesa, CTPOEHWE aTOMa, HaxoxXxaeHne B npupoae. Pusmyeckme n XmmMmyeckmne
CBOMCTBA antoMnHUA. AMMOTEPHbIE CBOMCTBA OKCUAA U FMAPOKCUAA aNtOMUHUA.

XXeneso: nonoxeHue B MNepmoanyeckom cuctemMe XmuMnyecknx anemMenTos . . MeHpeneesa,
CTpOeHWe aToMa, HaxoxaeHue B npupoae. dusnyeckne n xmmMnyeckme CBOIMCTBA Xenesa.
Okcmnabl, rmapokenabl n conu xenesa (1I) n xxenesa (III), nx coctas, CBOMCTBA U MONy4YeHUe.

XUMHUYECKUI SKCNEepPUMEHT:

O3HaKoMJieHMe ¢ obpa3uamMu MeTaioB U CriaBoB, UX MGU3NYECKMMN CBOMCTBAMMU, U3yUYeHne
pe3ynbTaToB KOPPO3MM MeTannoB (BO3MOXHO UCMONb30BaHWe BuaeoMaTepuanos),
ocobeHHOCTEN B3anMOAENCTBMS OKCUAA KanbUNUs M HATPUSA C BOAOM (BO3MOXHO
NCrosib30BaHMe BUAeOMaTeEpPUanoB), UccneaoBaHmMe CBOMCTB XXECTKOM BOAbI, npouecca
ropeHus xenesa B kucnopoge (BO3MOXHO UCMOb30BaHWe BuAeoMaTepuanos), NPU3HAKOB
NPOTEKAHMNS KQYeCTBEHHbIX peakuMil Ha MOHbI: MarHus, KanbUus, aJloMUHUS, LMHKA, Xefes3a
(I1) n xenesa (III), mean (1I), HabnoaeHne N oNUcaHWe NPOLLECCOB OKpaLUMBAHUSA MAaMEHN
NOHaMW HaTpUs, Kannsa 1 Kanbumnsa (BO3MOXHO UCMNOb30BaHME BUAEOMaTeEpmManos),



nccneaoBsaHmne aMdJOTeprIX CBOMUCTB rmgpokcmnaga aJtoMMHNUAa U rMaApoKCcnaa UnMHKa, peeHune
SKCNepuMeHTalsibHbIX 3a4a4y Nno TeMe «BaxkHenwure MeTannbl U X COEANHEHUS».

XuMua m okpyxaroujan cpega

BelwiectBa 1 MaTepuanbl B NOBCEAHEBHOW XU3HU YenoBeka. besonacHoe ncnonb3oBaHue
BELLECTB M XMMUYECKUX peakumii B 6bITy. MepBasi MOMOLLb NPU XMMUYECKUX 0XKOrax M
OTpaBNEeHUsX.

XnMmnyeckoe 3arpsisHeHue oKpyxatowen cpeabl (NpeaensHas AonyCcTMMas KOHUeHTpaums
BewecTs, ganee - NAK). Posb XMmMmnun B pelleHnmn akonornyecknx npobnem.

XMMUYECKNIA SKCNEPUMEHT:
nsyyeHme obpasuoB MaTtepuanos (CTeK0, cnnaBbl METANNO0B, NOIMMEPHbIE MaTepuansbl).
Me)xxnpeaMeTHble CBA3U

Peanunsauunsa mexnpenmeTHbIX cBsizen npn N3y4eHnm Xxmmnnm B 9 knacce OCyLllecTBNdAETCA
Yyepe3 NCnoJjib3oBaHMe Kak obLwmnx €CTECTBEHHO-HAY4HbIX I'IOHHTMVI, TakK K I'IOHFITMM,
ABNAWNXCA CUCTEMHBbIMW ONA OTAENIbHbLIX NpegMeToB eCTeCTBEHHO-HAY4YHOIo uunkKna.

O6ume ecTeCTBEHHO-Hay4YHbIe MOHATUSA: Hay4HbIi aKT, rMnoTesa, 3aKoH, TEOPUS, aHanus,
CUHTE3, Knaccudmkaumns, NepmoanyHoCcTb, HabnaeHMe, SKCNEPUMEHT, MOAENNPOBaHNE,
n3MepeHue, Modesb, SBNEHNE, NapHUKOBbIN 3 dEKT, TEXHONIOrUSA, MaTepuarnsbl.

®du3mka: maTepus, aToOM, 3/IEKTPOH, MPOTOH, HENUTPOH, UOH, HYKNNA, U30TOMbI,
PaAMOaKTUBHOCTb, MOJIEKYa, SNeKTPUUYECKUn 3apas, NPOBOAHMKM, MOYNPOBOAHUKM,
ON3NEKTPUKM, (DOTO3NIEMEHT, BELLECTBO, TENO, 06bEM, arperaTHOe COCTOSIHME BELLECTBaA, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTas/iMyeckas pewéTka, cnnasbl, Gusmyeckne BemymHbl,
€ANHULIbI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, NNaHEeThI, 3B€3abl, CoNnHLeE.

Buonorusa: goTtocuHTe3s, AbixaHne, buocdepa, akocncrema, MMHepalsbHble yaobpeHus,
MUKPO3J/IEMEHTbI, MaKpO3/IeMEHTbI, NMUTaTeNbHbIE BellecTBa.

leorpacdusa: atMocdepa, rmapocdepa, MUHEpasibl, FOPHbIE MOPO/bl, NOJIE3HbIE UCKOMAEMbIE,
TOMNJINBO, BOAHbIE PECYPCHI.

MTAHUPYEMBLIE PE3YJIbTATbl OCBOEHUA MPOIrPAMMbBbI MO XUMUN HA YPOBHE
OCHOBHOI'O OBLLEIo O6PA30OBAHUA

JINYHOCTHDIE PE3VJ1IbTATbDI

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOIO obuiero o6pasoBaHuns
pocTturatotcs B xoae obyyeHmss XMMun B egMHCTBE y4ebHOM U BOCNUTATE/IbHOW AEATENIbHOCTU
B COOTBETCTBUUN C TPpaANUNOHHbIMU pOCCVIVICKVIMVI COUMNOKYNbTYPHBIMAN N AYXOBHO-
HpPaBCTBEHHbIMW LEHHOCTAMMU, MPUHATLIMK B 06LLECTBE NpaBuiIamMm 1 HOpMaMn NOBEAEHUS U
CNOCOBCTBYIOT MpoLieccaM caMono3HaHUsl, caMopasBUTUA U coumanmsaunm obyyatowmxcs.

JIMYHOCTHbIE pe3y/ibTaTbl OTPaXaktT FOTOBHOCTb 06yUaloLLNXCS PYKOBOACTBOBATLCS CUCTEMOI
NO3UTUBHbIX LEHHOCTHbIX OPMEHTALMIN N paclUMPEHME ONbiTa AEATENIbLHOCTM Ha €€ OCHOBE, B
TOM YMCne B 4YacCTu:

1) NaTpMOTUUYECKOro BOCNUTAHUSA:



LLEHHOCTHOrO OTHOLWIEHUS K OTEYECTBEHHOMY KYNbTYPHOMY, NCTOPUYECKOMY U HAYUYHOMY
Hacneaunto, NOHMMaHUS 3HaYEHUST XMMUYECKO HayKM B XXM3HW COBPEMEHHOro obLlecTBa,
cnocobHoCTKU BlageTb AOCTOBEPHOM MHDOPMaLMen 0 NepeaoBbiX AOCTUKEHUAX U OTKPbITUSAX
MWUPOBOM M OTEYEeCTBEHHON XMMWNUK, 3aUHTEPECOBAHHOCTMN B Hay4HbIX 3HaHUSAX 06 yCcTpolicTee
Mupa n obuwecrsa;

2) rpa)xaaHCKOro BOCNUTaHUSA:

NnpeacTaB/eHMs O COUMaNbHbIX HOPMax U NpaBuaxX MEX/IMYHOCTHbIX OTHOLLUEHWUI B
KON/IeKTUBE, KOMMYHUKATUBHON KOMMETEHTHOCTU B O6LLECTBEHHO NOSIe3HON, y4ebHOo-
nccnenoBaTeNbCKOM, TBOPYECKON U ApYrMX Buaax AesaTeNbHOCTU, TOTOBHOCTM K
pa3Hoobpa3HON COBMECTHOM AeATeNbHOCTU NPU BbIMOSIHEHUWN y4ebHbIX, NO3HaBaTENbHbIX
3a4a4, BbIMOSIHEHUN XMMNYECKNX SKCMEPUMEHTOB, CO3A4aHNM YYEeOHbIX MPOEKTOB,
CTPEMJIEHUST K B3AUMOMOHMMAHMIO 1 B3aMMOMOMOLLM B NMpPOLIECCE 3TON y4ebHomn
0esiTeNbHOCTM, TOTOBHOCTM OLIeHMBaTb CBOE MoBeAeHMe M MOCTYNKWU CBOMX TOBapULLEN C
NO3NLNMN HPABCTBEHHbIX W MPaBOBbIX HOPM C YYETOM OCO3HAHMS NOCNEeACTBUMA NOCTYMNKOB;

3) LULEeHHOCTU HAY4YHOro NO3HAHUA:

MWPOBO33peHYEeCcKne npeacraB/ieHns 0 BelecTBe U XMMUYECKON peakunm, COOTBETCTBYOLWME
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKM U COCTaBASAOLWME OCHOBY AJ19 MOHUMAHUS CYLLHOCTH
Hay4YHOM KapTWUHbI MUpa, NpeacTaBneHnss 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUSA
Npupoabl, B3aMMOCBA35X YenoBeKa C NPMpPOAHOM Cpeafoin, O poan XMMUN B MO3HAHUU ITUX
3aKOHOMEpPHOCTEN;

no3HaBaTesibHble MOTMBbI, HarnMpaB/eHHbIe Ha NMOJIyYEHNE HOBbIX 3HAHMI MO XUMUMK,
HeobxoamMble ans o6bsacHeHns HabnogaeMbix NPOLIECCOB U SBNEHUI, MO3HaBaTeNbHON,
MHPOPMALUNOHHOMN N YNTATENLCKOM KYNbTypbl, B TOM YUMNC/IE€ HABbIKOB CAMOCTOSTE/IbHOM
paboTbl C y4ebHbIMN TEKCTAaMWU, CMPAaBOYHOM NTEPATYPO, AOCTYMHbIMU TEXHUYECKMMMU
cpeacTtBaMm MHMOOPMALMOHHbBIX TEXHOJI0MMIA;

MHTEpEeC K 06yUYEeHMIO M NO3HaHUIO, NI603HATENBHOCTb, FOTOBHOCTb M CMNOCOBHOCTb K
camoobpa3zoBaHUo, MPOEKTHOM M NCCea0BaTENbCKON AeSTENbHOCTU, K OCO3HAaHHOMY Bblbopy
HanpaB/IEHHOCTN N YpPOBHS 06yueHus B AasibHenweM;

4) cbopMMpoBaHUA KYJIbTYpPbl 340POBbS:

0CO3HaHMe LEHHOCTU XM3HWN, OTBETCTBEHHOI0 OTHOLIEHNSA K CBOEMY 340POBbIO, YCTAHOBKM Ha
300pOBbIV 06pa3s XXM3HU, 0CO3HAHME NMOCNEACTBUIA N HENPUSATUE BPEeAHbIX NPUBbIYEK
(ynoTpebneHus ankorons, HApKOTUKOB, KypeHUs), HeobxoaMMOCTM CoboaEeHNS NpaBun
6esonacHocTM Npu obpalleHnn C XMMUYECKNMM BeLLeCTBaMM B ObITy M peanbHON XU3HW;

5) TpyAoBOro BocrimtaHuma:

MHTEpeC K NpakTU4YecKoMy n3ydeHunto npodeccmin n Tpyaa pasnmMyHoOro poaa, yBaxeHue K
Tpy4y W pe3ynbTaTaM TPyAOBON AeATEbHOCTU, B TOM YMC/ie Ha OCHOBE NMPUMEHEHUS
npeaMeTHbIX 3HaHUM N0 XMMWNU, OCO3HAHHbIN BbIBOP MHANBMAYANBHOM TPaeKTopumn
npoao/mkeHns obpasoBaHns C YYETOM JIMMHOCTHBLIX NHTEPECOB N CMOCOBHOCTN K XNUMUH,
06LWeCcTBEHHbIX MHTEPECOB U NOTpebHOCTEN, yCnewHoW NpodeccuoHanbHoOM AeaTeNbHOCTU U
pa3BUTMSA HEOBX0AMMbIX YMEHM, FOTOBHOCTb aAanTMpoBaTbCs B NpodeccuoHanbHol cpeae;

6) 3K0/IOrMYEeCKOro BOCNUTaHUA:

9KOJIOMMYECKM LeN1IecoobpasHoe OTHOLWEHME K MPUPOAE KaK UCTOUHUKY XKU3HU Ha 3eMmne,
OCHOBE €eé CyLIEeCTBOBaHWS, NOHNUMaHWE LEHHOCTU 340POBOro 1 6e30nacHoro o6pasa K13Hu,
OTBETCTBEHHOE OTHOLLEHME K CO6CTBEHHOMY (DU3NYECKOMY U MCUXUYECKOMY 3[10POBbIO,
0CO3HaHMWe LleHHOCTU cobnoeHns npaBun 6e30MacHoOro NoBeaeHus nNpu paboTe ¢
BELLECTBAMM, @ TAKXE B CUTyaLMAX, YrPOXaLWNX 300POBbI0 U XU3HU NOAEN;



cnocobHocTHn NMPUMEHATb 3HAaHUA, NOoNy4dYaeMbIe MPU N3YHEHNUN XUMUN, OANA pELLEHNA 3a4ad,
CBSI3aHHbIX C OKpY>XatoWen NpupoaHON cpeaoi, ANs MOBbILEHMNS YPOBHS 3KONOMMYECKON
Ky/bTypbl, OCO3HaHUS rnobanbHOro Xapakrepa 3K0J0rMYyecknx Npobaem n nyten nx
peleHns nocpeacTBoM MeToA0B XMMWUK, SKOJIOMMYECKOro MbILUIEHUS, YMEHNS
PYKOBOACTBOBATLCA MM B NMO3HaBaTe/lbHON, KOMMYHUKATUMBHOM M COLMAsIbHOM NpaKTuKe.

METAMNPEAMETHDIE PE3YJIbTATDI

B coctaBe MeTanpeaMeTHbIX pe3y/ibTaTOB BbIAENAT 3HaUYMMbIE AN HOPMUPOBaHUS
MWUPOBO33peHNS obLLeHaYYHble NOHATUS (3aKOH, TeEOPUS, NPUHUKM, runoTesa, dakrT,
CcucTeMa, NpoLecc, 3KCNepmMMeHT U Apyroe.), KOTopbie UCMOJIb3YIOTCS B eCTeCTBEHHO-
Hay4HbIX yl-leﬁHbIX npeaMeTax U no3BosiIAKT Ha OCHOBE 3HAHWUW U3 3TUX npeaMeToB
dopmMmnpoBaTb NpeacTaB/ieHMe O LLeIOCTHOM Hay4YHOW KapTUHE MMpa, U YHUBEpPCaNbHble
y4debHble gencteusa (Mo3HaBaTeslbHble, KOMMYHUKATUBHbIE, PETYISTUBHbIE), KOTOPbIE
obecneumBatoT GOPMUPOBAHNE FOTOBHOCTM K CAMOCTOATE/IbHOMY MJIAHUPOBAHUIO U
ocyLlecTBneHnto y4ebHom aessTenbHOCT!.

Mo3HaBaTesibHble YHUBEpcasibHble yyeb6Hble AeCTBUA
Ba3oBble JIorMyeckne AencTBuN:

YMEHWS UCMoNb30BaTb NPUEMbI TOTMYECKOro MbILWIEHUS MPU OCBOEHUM 3HAHWUIA: pacKpbiBaTb
CMbICJZT XUMUYECKUX MOHATUN (Bbl,qu'IHTb MX XapaKTepHble NpU3HakKn, yCtaHaB/IMBaTb
B3aMMOCBS3b C APYITMMW MOHATMSAMKU), UCMONb30BaTb NOHATUSA A1 06bACHEHUS OTAENbHbIX
daKToB U ABAEHUN, BbibMpaTb OCHOBAHUS U KPUTEPUM A9 KNacCuduKaumm XMMUYECKnx
BELLECTB M XMMUYECKUX peaKLMi, yCTaHaBNMBaTb NPUYNHHO-CNEACTBEHHbIE CBSA3U MeXAy
06beKTaMn nsyyeHms, CTPOUTb JIOTMYEeCKne paccyxaeHms (MHAYKTUBHbIE, AeAYKTUBHbIE, NO
aHanormun), aenaTtb BbIBOAbI U 3aK/TIIOUYEHUS;

YMEHMe NMPUMEHSATb B NMpouecce No3HaHUA NOHATMA (NpeaMeTHbIe U MeTanpeaMeTHble),
CcuMBoOIMYeckmne (3HaKoBble) MoAeNn, NCNOoSib3yeMbie B XMMnK, npeobpa3oBbiBaTb LLUMPOKO
NpUMeEHsIeEMble B XMMUWN MOAENbHble NMPeACTaBNEHNS — XMMUUYECKMIA 3HAK (CMMBOJ 3NIEMEHTA),
xnmmyeckas dopmysa u ypaBHeEHNE XMMUYECKON peakumm — npu peweHumn yyebHo-
No3HaBaTesIbHbIX 3a4a4y, C Y4ETOM 3TUX MOAESIbHbIX NpeacTaBieHNI BbiSBASATb U
XapaKTepm30oBaTb CyLUEeCTBEHHbIe MPU3HAKN U3y4aeMbiX 06BbEKTOB — XMMUYECKUX BELLECTB U
XUMUYECKMX peaKkUnii, BbISIBNSTb 06LWMe 3aKOHOMEPHOCTU, MPUUYMHHO-CNEACTBEHHbIE CBS3U U
NpOTUBOPEUMS B U3YUYAEMbIX MpoLeccax N SBeHUsAX.

Ba3oBble nccnegosaTenbCKue AeNCTBUSA:

yMEHUWEe NCNOoMb30BaTh NOCTaB/IEHHbIE BOMPOChl B Ka4YeCTBE MHCTPYMEHTa NMo3HaHusl, a Takxe
B KayeCcTBE OCHOBbI 19 hOPMUPOBAHUSA FMMNOTE3bI MO NPOBEPKE MPaBUIbHOCTH
BbICKa3blBaEMbIX CY>XAEHWN;

NpUoBpeTeHme onbiTa No NJaHUPOBAHUIO, OpPraHn3aLmnn U NPOBEAEHUID YYEHNUECKUNX
3KCMEepPUMEHTOB, YMeHMe HabnoaaTh 3a X040M NpoLecca, CaMOCTOATE/IbHO MPOrHO3MPOBaTh
ero pesynbTaT, GopMyIMpoBaTb 0606LUEHNA U BbIBOAbI NO pe3ysbTaTaM NpoBeAéHHOro
onblTa, UCCelOBaHNSA, COCTaBNATb OTYET O NpoaenaHHon paboTe.

Pa6oTta c nHdopmMmaumei:

YMEHUE BbIBUpPaTb, aHANU3MPOBaTb U MHTEPNPETUPOBATbL MHDOPMALMIO Pa3fIMYHbIX BUOAOB U
¢opM npeacTaBneHus, Noay4YaemMyto U3 pasHbiX UCTOYHUKOB (Hay4HO-MoOMNysapHas
nuTepaTypa XMMUYECKOro coaep)KaHus, CnpaBoYHble Nocobus, pecypcbl VIHTepHeTa),
KPUTMUYECKN OLleHMBATb MPOTMBOPEUYMBYIO M HELOCTOBEPHYO MHMOPMauuio;

yMeHWe NPUMEHSITb PasfINdHbIe METOAb! M 3anpochkl NpY NOUCKe N 0T6ope MHdopMaUnUn U
COOTBETCTBYIOLMX AAHHbIX, HEOBXOANUMBIX ANSA BbINMO/HEHUSA YUEBHbIX M NO3HaBaTeNbHbIX



3aga4y onpefenéHHoro tuna, npunobpeteHne onbiTa B 06/1aCTN UCNOMb30BaHMS
MHPOPMALMOHHO-KOMMYHMKATUBHbIX TEXHOJI0MMI, OBNaAEeHWE KY/bTypOr aKTUBHOIO
NCNONb30BaHUS Pa3fIMYHbIX MONCKOBbIX CUCTEM, CAMOCTOATENbHO BblIOBMPaTb ONTUMAbHYIO
dopMy npeacraBneHns MHGoOpMaumMm U UANKCTPUPOBaTb pellaeMble 3a4aun HEeCNOXHbIMU
cxeMamu, gmarpammaMmu, apyruMm popmamm rpadmkm M Mx KoMbmMHaumamm;

yMeHWe MCNosb30BaTb U aHaNIN3MpoBaTb B Npouecce yyebHON 1 nccienoBaTenbCKOM
AedATeNNIbHOCTHU VIHCI)OpMaLI,VHO O BNAHUN NPOMbILLTIEHHOCTU, CE/TbCKOIo X038MCTBaA U
TpaHCNopTa Ha COCTOSIHME OKpYyXKatowen NpupoaHoi cpeabl.

KOMMyHMKaTUBHbIe YHUBepcaJibHble yyebHble AeldCTBUSA:

yMeHUs 3agaBaTb BONpockl (B xoae agmanora u (Uam) ANCKYCCMKM) MO CYLLeCcTBY obCyxaaemMor
TeMbl, GOPMYMPOBaTb CBOW NPEASIOKEHUS OTHOCUTENIbHO BbINOSIHEHUSA NPEASIOXEHHOM
3ajauu;

YMEHUS NpeacTaBsATb MOSyYeHHble pe3ynbTaTbhl MO3HaBaTENbHOW AEATENbHOCTM B YCTHbIX U
MUCbMEHHbIX TEKCTaxX; AefaTb Npe3eHTaunto pe3ysibTaToB BbIMOJIHEHUS XMMUYECKOrO
akcnepumMeHTa (nabopatopHoro onbita, nabopatopHon paboTbl N0 MCCNeAOBaHMIO CBONCTB
BewecTs, yuebHoro npoekra);

yMeHuns y4yebHoro coTpyaHmuyecTtsa coO CBEPCTHMKAMM B COBMECTHOW Mo3HaBaTeNbHOMN U
nccnenoBaTeNbCKOM AEATEIbHOCTU NPU peleHn BO3HMKaLWmMxX npobsiemM Ha ocHoBe y4éTa
06LNX MHTEpPECOB N cornacoBaHusa no3mumii (0bcyxaeHns, obMeH MHEHUAMN, «MO3roBble
WTYPMbI», KOOPANHALUNSA COBMECTHbIX AEACTBUIA, ONpeaesiEHNE KPUTEPUEB MO OLIEHKE
KayecTBa BbIMOJIHEHHOW paboTbl u gpyrue).

PerynatuBHble yHUBepcaJsibHble yqe6|-|b|e AeNCTBUSA:

YMEHNE CaMOCTOATENBbHO ONpeaendTb Uuenn AedaTenbHOCTHU, N1aHNMpOBaTb, OCYLWECTBIATD,
KOHTPO/IMPOBaTb M NpU HEOHBXOANMOCTM KOPPEKTMPOBATb CBOIO AEATE/bHOCTb, BblbMpaTb
Hanbonee adpdekTMBHbIE CNOCO6BLI peweHns yuyebHbIX 1 Mo3HaBaTe/lbHbIX 3a4ay,
CaMOCTOSATENBHO COCTaBAATbL UM KOPPEKTUPOBaTb NPEeANOXEHHbIN anropnuTM AENCTBUM MpU
BbIMOJ/IHEHUW 3a4aHUN C YYETOM MOJSTyYEHUSI HOBbIX 3HaHUM 06 n3yyaembix obbekTax —
BeWwecTBax U peakumdax, oueHmMBaTb COOTBETCTBUE MOJTYYEHHOIO pe3ysibTaTa 3asBIEHHOMN
Lenn, yMeHme NCnosib30BaTb M aHaIM3NMPOBaTb KOHTEKCTbI, NpeaJsiaraemMble B yC10BUK
3ajaHun.

NMPEOAMETHbLIE PE3VYJIbTATbI

B cocTtaBe npeaMeTHbIX pe3ynbTaToB MO 0CBOEHUID 065a3aTeNIbHOr0 coaepXKaHus,
yCTaHOBJIEHHOIo AaHHOW deaepanbHO paboyen NporpamMMoin, BblAENSOT: OCBOEHHbIE
06yyarLWmnMMNCs Hay4dHble 3HaHUA, YMEHUS 1 crocobbl gencTBuiA, cneymdunyeckmne ans
npeaMeTHor obnactn «XuMus», Buabl AEATENbHOCTU MO NONYYEHUIO HOBOIO 3HAHUSA, ero
UHTepnpeTauum, npeobpa3oBaHMIO U MPUMEHEHWNIO B PasfiMYHbIX Y4ebHbIX U HOBbIX
CUTyaumsx.

K KoHUY 06y4dyeHnsa B 8 knacce npeameTHble pe3ynibTaTbl Ha 6@30BOM YPOBHE A0/KHbI
oTpaxkaTb CHOPMMPOBAHHOCTb Y 06y4datoWMXCA YMEHWNA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKMX MOHATUM: aTOM, MOJIeKYla, XUMUYECKUNI DIEMEHT,
NpOCTOe BELLECTBO, C/IOXHOE BeLLeCTBO, CMeCb (0AHOPOAHAs N HeEOAHOPOAHas),
BaNIEHTHOCTb, OTHOCUTE/IbHas aTOMHas U MONEKYspHas Macca, KOJIMYEeCTBO BELLECTBA,
MOJ1b, MONIAIpPHAa Macca, MaccoBas A0S XMMUYECKOro 3/1eMEHTA B COEAMHEHNMN, MOJISPHbIN
06BbEM, oKcua, KMCNoTa, OCHOBaHME, COMb, 3/1EKTPOOTPULATENbHOCTL, CTENEHb OKUCIEHUS,
XMMUYecKasa peakums, Knaccmdumkaums peakumii: peakunm CoeanHeHus, peakumm
pa3foXeHUs, peakuum 3ameleHns, peakunm obmeHa, 3K30- 1 3HAOTEPMUYECKME peaKkLumu,
TennoBow addeKkT peakumm, 54po atoMa, 3/1IeKTPOHHbLIN ClIoM aToMa, aToMHasl opbuTtans,



paanyc atomMa, XMMn4yecCKasa CB4A3b, NOJApHaa N HENONSAPHaAa KOBaJIEHTHaA CBA3b, MOHHas
CBSi3b, MOH, KaTUOH, @aHWOH, PacTBOp, MaccoBas A0S BelecTBa (NpoueHTHas
KOHLEHTpauus) B pacTBope;

MNNICTPpUpoBaTb B3aMMOCBA3b OCHOBHbIX XUMNYECKNX MOHATUNA U MPUMEHATb 3TN NOHATUA
npun onncaHnn BewWecTB N UX npeBpau.l,eHMM;

NCNONb30BaTb XMMUYECKYIO CUMBOJINKY AJ1s1 COCTaB/ieHns (hOpMy BELWEeCTB U ypaBHEHUN
XUMNYECKUX peaKkuni;

onpeaenaTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B HMHAPHbIX COeANHEHUSIX, CTEMEHb OKUCIEHNS
3/1eMEHTOB B 6VIHaprIX COoeaANHEHNAX, NPUHAANEXHOCTb BEWECTB K OI'Ipe,CI,e}'IéHHOMy Knaccy
coeanHeHUn rno dopMyaM, BUO XMMUYECKON CBA3U (KOBaSIEHTHAsA U MOHHas) B
HeopraHM4YeCcKux CoOeANHEHUSX;

packpbiBaTb cMbIcn Nepunoanyeckoro 3akoHa 1. N. MeHpeneesa: AeMOHCTPUPOBATb
NOHMMaHMe NepMoaNYECKON 3aBUCUMOCTN CBOMCTB XMMUYECKMX INIEMEHTOB OT UX MOJIOXKEHUS
B Nepnoanyeckoi cnctemMe, 3aKOHOB COXpPaHEeHMs MacChl BELLECTB, NOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKY/IAPHOIO y4YeHusd, 3aKoHa ABoragpo;

OMUCbIBaTb U XapaKTepmn3oBaTb TabnnuHyo ¢opmy MNepruoanyeckomn CUCTEMbI XMMUUYECKNX
3/1IeMEHTOB: pa3nn4yaTb NOHATUSA «rnasBHasa noarpynna (A-rpynna)» u «nobodHas noarpynna
(B-rpynna)», manble 1 6onbline nepnoabl, COOTHOCUTL 0603HaYeHNs, KOTOpble UMEKTCS B
Tabnuue «MNeprnoamyeckas cucteMma XxmmMmnyeckmnx anemeHTos . N. MeHaeneesa» ¢
YMCIOBbIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMUYECKMX 3/IEMEHTOB (COCTaB M 3apaj
aapa, obliee YNCNO 3MEKTPOHOB U pacnpeaesneHne Ux No 3/1eKTPOHHBLIM CNOSM);

KnaccuduumnpoBaTb XMMUYECKNE S/TIEMEHTbI, HEOPraHMYEeCcKne BELLEeCTBa, XMMUYECKNe
peakuumn (No YMCNy M COCTaBY YYacTBYHOLUMX B peakLMu BELWECTB, MO TennoBoMy 3ddekTy);

XapakTepu3oBaTb (ONUCbIBaTb) 06LUME XMMUYECKME CBOMCTBA BELLECTB pa3/IMUHbIX K/1accoB,
NoATBepXXAas onvcaHWe NpuMepaMmmn MosekynsipHbIX YpaBHEHW COOTBETCTBYHOLLNX
XUMUUYECKMX peakLmnii;

NMPOrH03npoBaThb CBOMCTBa BeLWecTB B 3aBUCMMOCTU OT UX KayeCTBEHHOro CoCTaBa,
BO3MOXXHOCTU NpPOTEKAHNA XUMNYECKNX ﬂpeBan.leHMVI B pa3/iInyHbIX YCNOBUAX,

BbIYNCNIATb OTHOCUTENIbHYO MOJTIEKYNAPHYIO U MONAPHYHO MacCChbl BELWECTB, MaCCOBYHO 0110
XMMNYECKOIro aneMeHTa no dJopMyne coeanHeHmd, MmaCcoByto AO0JO BeWeCTBa B pacCTBoOpeE,
MPOBOAUTb PAcYé€Tbl MO YPaBHEHMUIO XUMUYECKOMN peaKkuunu,

NMPUMEHSATb OCHOBHbIE OMepaLun MbICIIUTENIbHOW AeATENbHOCTU — aHaNIN3 N CUHTES,
CpaBHeHMe, 0606uweHne, cucTtemMaTmM3aaumio, Knaccmdunkaumio, BbiIB/IEHNE MPUYUNHHO--
CNeACTBEHHbIX CBA3eN — AN N3Y4YEeHUS CBOMCTB BELLECTB M XMMUYECKMX peaKkunid,
€CTEeCTBEHHO-Hay4Hble MEeTOAbl MO3HAHMSA — HabnwaeHne, NU3MepeHne, MOAENPOBaHNE,
3KCNEPUMEHT (peasibHbI U MbICIEHHbIN);

cneposaTtb NpaBuiiaM NOb30BAHUS XMMUYECKOWN NMocyaon n nabopatopHbiM 060pyaoBaHMEM,
a Takxe npasunam obpalleHuns C BewecTBaMu B COOTBETCTBUM C MHCTPYKLUUAMU NO
BbIMNOSIHEHUIO NabopaToOPHbIX XMMUYECKUX OMbITOB MO MOSIy4YeHUo U cobupaHuio
razoobpa3sHbiX BelecTs (BOAOPOAA M KMCNOpOAa), NMPUIrOTOB/IEHUIO PaCcTBOPOB C
onpeaenéHHoOM MaccoBOW Aofieil pacTBOPEHHOro BelwecTBa, N1aHMpoBaTb U NPOBOAUTb
XUMUYECKME 3KCNEePUMEHTbI MO pacno3HaBaHUIO pacTBOPOB LEeNoYen U KUCNOT C NMOMOLLbIO
nHaMKaTopoB (Nakmyc, eHondTanemH, METUIOPAHX N ApYyrue).

K KoHUY 0by4dyeHnsa B 9 Knacce npeameTHble pe3ynbTaTbl Ha 6@30BOM YpOBHE A0JKHbI
OoTpaxaTb CPOPMMPOBAHHOCTb Y 06YYaOLLNXCA YMEHUIA:



pPacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKNX MOHATUN: XUMUYECKUIA S/IEMEHT, aTOM, MONEKYNa,
WMOH, KaTWMOH, aHNOH, NMPOCTOe BELECTBO, CMI0XKHOE BELLECTBO, BAa/IEHTHOCTb,
3/1eKTPOOTPMLATENBHOCTb, CTENEHb OKUCIIEHUS, XMMUYECKasa peakumsl, XuMmyeckas CBs3b,
Tennoson apdeKkT peakunm, Mosb, MOMSPHbIN 06bEM, pacTBOp, 3N1EKTPOSIUTSI,
HE3NEeKTPONUTbI, INEKTPONMTUYEeCcKas gmccoumaums, peakumm MoHHoro obmeHa,
KaTanm3aTop, XMMU4eckoe paBHoBecue, obpaTuMbie U HeobpaTuUMble peakumu,
OKNCNNTENbHO-BOCCTAHOBUTESIbHbIE peaKkuMn, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHNE N
BOCCT@HOBJIEHME, annoTponus, aMOTEPHOCTb, XMMUYECKasi CBA3b (KOBaNEHTHas!, MOHHas,
MeTannyeckas), Kpuctanamyeckasl pewéTka, Koppo3us MeTaiioB, CnnaBbl, CKOPOCTb
XUMNYECKOWN peaKkunm, npeaenbHo AonycTtuMas KoHueHTpauusa NAK sewecTtsa;

NITIOCTPUPOBATb B3aNMOCBA3b OCHOBHbIX XUMNYECKNX MOHATUN W MPUMEHATb 3TN MOHATUA
npun onncaHnn BeWeCTB N UX HpeBan.leHMVI;

MCNONb30BaTb XMMUYECKYIO CUMBOMINKY AJ1S COCTaBNeHUsa hopMys BELWECTB U YpaBHEHUI
XUMUYECKMX peakLnii;

onpenenaTb BaNE€HTHOCTb U CTENEHb OKUCEHNS XUMUYECKUX S/IEMEHTOB B COEANHEHUNSX
pa3fIMYHOro cocTaBa, NpUHaANEXHOCTb BELWECTB K onpeaenéHHOMY Knaccy CoeaMHEHUM No
dopmynam, BUA XMMUYeCcKon cBsa3n (KoBaneHTHas, MOHHAas, MeTannan4yeckas) B
HEOpraHM4yecKmnx coeanHeHusx, 3apsaa MoHa No xmMmmyeckon opmyne, xapaktep cpeabl B
BOAHbIX pacTBOpPax HEOPraHMYECKNX COeaANHEHUM, TUMN KPUCTaNINYEeCKON peLlléTkn
KOHKPETHOro BeLWecTBa;

packpbiBaTb cMbicn Mepuoagnyeckoro 3akoHa . . MeHpeneeBa n AeMOHCTpUpoOBaTb ero
NMOHMMaHME: OMNMCbIBaTb U XapakTepu3oBaTb TabnuuHyo dbopmy MNepmnoamyeckon cucremsl
XUMUYECKMX SNIEMEHTOB: passinyaTbh MOHATUS «rnaBHas noarpynna (A-rpynna)» u
«nobo4vHasg noarpynna (b-rpynna)», manble n 6onblive nepmoabli, COOTHOCUTb 0603HaAYEeHMS,
KOTOpble MMEKTCS B NEPUOANYECKON Tabnmue, C YNCNOBbIMU XapaKTEPUCTUKAMM CTPOEHUS
aTOMOB XMMMUYECKMX 3/1eMeHTOB (COoCTaB M 3apsa s4pa, obuee YMciio 3NEeKTPOHOB U
pacnpegeneHue Ux no 3/1eKTPOHHbIM C/105IM), 06BACHATL 06LMe 3aKOHOMEpPHOCTH B
N3MEHEHWN CBOMCTB 3/IEMEHTOB N NX COEANHEHMUI B Npeaenax MasbliX NepmoaoB U rMaBHbIX
noArpynmn c y4éToM CTPOEHUNS UX aTOMOB;

KnaccuuunpoBaTb XMMUYECKUE 3JIEMEHTbI, HEOPraHMYeCcKne BELLECTBA, XUMUYECKNE
peakuuu (Mo YMCny U COCTaBy y4acTBYHOLUMX B peakuMu BELECTB, MO TENI0BOMY 3dhdeKTy,
Mo U3MEHEHWIO CTEMEHEN OKUCIIEHUA XUMUYECKNX DJIEMEHTOB);

xXapakTtepusoaTb (onucbiBaTb) obuwme n cneymduyeckmne xmmmyeckme CBOMCTBaA NPOCTbIX U
C/IOXHbIX BeLLecTB, NOATBepXAas onvcaHue npruMepamMmm MoseKyasipHbIX U MOHHbIX
YPaBHEHMN COOTBETCTBYIOLWMX XMMUYECKUX peaKkLnii;

COCTaB/ISATb YPaBHEHUS 2NEKTPOAUTUYECKON ANCCoLMaLmMn KNCAOT, Wenodven n conen,
NONHbIE U COKPaLWEHHble YpaBHEHUS peakuMil MIOHHOro obMeHa, ypaBHEHUS peakuun,
NOATBEPXAAOLWNX CYLLECTBOBAHNE FEHETUYECKOW CBSA3M MeXAY BelleCTBaMM pasnyHbIX
KN1accos;

packpbiBaTb CYLWHOCTb OKNC/TUTENIbHO-BOCCTAHOBUTEJIbHbIX peaKu,MM nocpeactsom
COCTaB/IEHNA S2NTEKTPOHHOIO 6anaHca aTnx peaKLl,MVI;

NpPOrHO3MpoBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTU OT UX CTPOEHMUS, BO3SMOXHOCTHU
NPOTEKaHUS XMMUYECKUX MPEeBPaLLEHNIA B pas/IMYHbIX YCIOBUSIX;

BblYMCNATb OTHOCUTENBHYIO MONEKYISPHYIO U MONIAPHYIO MAacChl BELLECTB, MAacCOBYIO [10/110
XUMWYECKOr0 3/1eMEHTa No ¢opMysie COeAMHEHMS, MAacCOBYHO AOJO BELECTBA B pacTBOpeE,
NPOBOAUTbL PACYETbI MO YPAaBHEHMIO XMMNYECKON peaKkuuu;



cobnozaTte npasBmaa NoAb30BaHMSA XMMUYECKOW Nocyaol U nabopaTtopHbiM 060pyaoBaHueEM,
a TaKxe npasuna obpalleHuns C BelecTBaMu B COOTBETCTBUM C MHCTPYKLUMAMKU NO
BbINOSHEHWUIO NabopaToOPHbIX XMMUYECKUX OMbITOB MO MOJSIy4YeHUo N cobupaHuio
ra3oobpasHbix BelecTB (aMMmMaka U yrneKncnoro rasa);

NpoBOAUTbL peakunun, NOATBEPKAAIOLMNE KAUEeCTBEHHbIM COCTaB pa3/iIMYHbIX BELECTB:
pacrno3HaBaTb OMbITHbIM NMYTEM Xxsopua-, 6pomMua-, noana-, kapbonar-, dpocdar-, cunukar-,
CyanI)aT-, rmapokKcna-noHbl, KaTMoOHbl aMMOHUNA N MOHbI U3YYEHHbIX METAN0B,
NPUCYTCTBYIOWME B BOAHbIX pacTBOpax HeOpPraHMYeCKnx BeLecTs;

NPUMEHSTb OCHOBHbIE OMepaunn MbICIMTENbHOW AEATENbHOCTM — aHaNM3 U CUHTES,
CcpaBHeHMe, 0606leHne, cMcTeMaTn3auuto, BbiSIBIEHNE NMPUYNHHO-CIEeACTBEHHbIX CBSA3EN —
ONS1 U3YUYEHUSI CBOWCTB BELLECTB U XMMUYECKNX peaKLun, eCTECTBEHHO-HAY4YHble MeToAbI
no3HaHus — HabnaeHne, naMepeHne, MOAENNPOBAHNE, SKCMEPUMEHT (peanbHbIn 1
MbICNEHHbIN).

TEMATUYECKOE NJIAHUPOBAHME

8 KJZ1IACC

HauMeHnoBauue KoanyecTBO 4acoB

Ne n/n| pasnenoB u tem | Beer | Kourposbubi| Ipakruyeck
NMporpamMmMbl 0 e pabdoThbI ue padoThbl

DJIeKTpPOHHbIe (HM(ppPOBbIE)
o0pa3oBaTe/bHbIE PeCypChI

Paznea 1. [lepBonayanbHble XUMHYECKHE NOHSTHUS

XUMHUS — BaKHas

0071aCcTh
S — bubanoreka
1.1 CCTeCTBO3 N 5 2 LHOK https://m.edsoo.ru/7f418
MPAKTHYECKOH 37
NEeITEALHOCTH ==
YyeJIOBEKa
BemectBa n bubGnuoreka
1.2 XUMHUYECKHE 15 1 IHOK https://m.edsoo.ru/7f418
peaKknuu 37¢c
Hroro no paszneny 20
Pa3jen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
E?ﬁyx' bubanoreka
2.1 C¢JIOPOAL. 6 LIOK https://m.edsoo.ru/7f418
IToustue 06
37¢c
OKCHIaxX
Bognopona.Ilonsarue bubnuoreka
2.2 0 KHCIIOTaxX U 8 1 LIOK https://m.edsoo.ru/7f418
COJISTX 37c¢
Boga. PacTBopsl. bubanorexa
2.3 [TonsTHe 00 5 1 1 IIOK https://m.edsoo.ru/7f418
OCHOBaHUIX 37¢c
OCHOBHBIE KJIaCCBI bubnuoreka
24 HEOpPraHUYECKUX 11 1 1 ITOK https://m.edsoo.ru/7f418
COETUHEHUN 37¢c

Hroro no paszneny 30




Pa3znen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucrema xummueckux 3jaementon /1. U.
MemnpeneeBa. CtpoeHue aToMoB. XuUMu4eckas ¢Bsi3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE

peaxkiun
[Tepuoanueckuit
3aKOH U
I;I?T Izé;)gnqecxaﬂ bubnuoTeka
3.1 7 IHOK https://m.edsoo.ru/7f418
XUMHYECKUX 37e
anemenTtoB J[. U. —
Menneneesa.
Crpoenue atoma
XuMuueckast
CBSI3b. bubnmoreka
32 OKHUCIUTEIBHO- 8 1 LIOK https://m.edsoo.ru/7f418
BOCCTAaHOBUTEJIbH 37¢c
bIC PEAKITUHU
bubnuoTeka
Uroro no pazneny 15 LIOK https://m.edsoo.ru/7f418
37¢c
bubnmoreka
PesepBHOE Bpems 3 LIOK https://m.edsoo.ru/7f418
37¢c
OBILIEE KOJIMYECTBO
YACOB IIO 68 4 5
ITPOTPAMME
9 KJIACC
HauMmenoBauue KoaunuyecTBO 4acoB
Ne /n| paztenos utem | B K I DJIeKTpPOHHbIe (HU(POBHIe)
N pasa cer | Kontpoabusl Ilpakruyeck | o pa30BATEbHbIE PECYPCHI
nporpaMmel 0 e padoTnl ue padoTel

Paszpnen 1. BemecTBo 1 XUuMHYeCKHE peaKIuA

[ToBTOpEHME N
yriayoienue

Bubaunoreka

1.1 3HAaHUW OCHOBHBIX | 5 1 IHOK https://m.edsoo.ru/7f41a
pas3nennoB Kypca 8 636
KJiacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmmorexa
1.2 p 4 ILIOK https://m.edsoo.ru/7f41a
XUMHUYCCKUX
y 636
peaxiui
DJIEKTPOJIUTHYECK
ast IUCCOIHALIUS. Bubnuoreka
1.3 XHUMUYCCKHUE 8 1 1 IHOK https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Wroro no pazgeny 17




Pa3gen 2. HemeTa/sILI M X COeIUHEHUS

OO6mas
ii&f::gﬁ;;m(a bubauoreka
2.1 steMenton VIIA- 4 1 16_[3061( https://m.edsoo.ru/7f41a
TpYTIIHL. —
I"amorens:
O61mas
iiif::ff;;m(a bubnunoreka
2.2 6 IHOK https://m.edsoo.ru/7f41a
sneMeHTOB VIA-
) 636
rpymiel. Cepa u eé
COCJIMHCHUS
O61mas
XapaKTepUCTUKA
XUMHYECKUX bubnauoreka
2.3 aneMeHTOB VA- 7 1 LOK https://m.edsoo.ru/7f41a
rpynmsl. A30T, 636
dochop u ux
COEJIMHEHHUS
O61mas
XapaKTepPUCTUKA
XUMHYECKUX bubnroreka
2.4 anemMeHToB [VA- 8 1 2 IIOK https://m.edsoo.ru/7f41a
rpynmnbl. YTiaepo 636
Y KPEMHHH U UX
COCAUHCHHUS
Hroro no paszneny 25
Paznen 3. Merasuibl M MX COeITMHEHUS
OO6mme cBolicTBa bubmorexa
3.1 HI 4 ILIOK https://m.edsoo.ru/7f41a
METAIIJIOB
636
Baxneiinue bubnroreka
3.2 METaJIJIbI U UX 16 1 2 IIOK https://m.edsoo.ru/7f41a
COETUHEHUA 636
Hroro no paszneny 20
Pasjnen 4. Xumusi v okpy:xaonias cpeaa
BemecTtBa u bubnauoreka
4.1 MaTepuaibl B 3 LOK https://m.edsoo.ru/7f41a
JKH3HH YeJIOBEKa 636
Hroro no pazneny 3
bubnunoreka
PesepBHOE Bpems 3 LIOK https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 7
ITPOIT'PAMME




NMOYPO4YHOE NMNJIAHWPOBAHME

8 KJIACC
Ne n/m Tema ypoka Bcero JJICKTPOHHbIC IHPPOBLIC
o0pa3oBaTejbHbIE PeCypPChl
Jara
4acoB
1 Eﬁ’;ﬁﬁf;ﬁiﬂﬂﬂ;{:ﬁg;m 1 bubsmoreka
' IHOK https://m.edsoo.ru/ff0d210c
Tena u BemecTna
) IlousiTne 0 MeTomax 1 bubnnoreka
MO3HAHUS B XUMUHU IHOK https://m.edsoo.ru/ff0d227¢
[IpakTrueckas padora Ne
1 «I[IpaBuna paboTsI B
3 1abopaToOpUu U MPUEMBI 1 bubnmmoreka
oOparieHus ¢ ILHOK https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyTOBaHUEM»
e F B
) . IHOK https://m.edsoo.ru/ff0d26¢ca
pazaeseHus cMecei
[IpakTnueckast pabora Ne
5 2 «Paznenenue cmeceii (Ha 1 bubnmroreka
IpUMEpPE OYUCTKHU ITOK https://m.edsoo.ru/ff0d28c8
MTOBAPCHHOM COJIH)»
6 ATOMEBI 1 MOJIEKYJIbI 1 bubsmorexa
Y ITOK https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHUE DIICMEHTEL.
7 3HaKH (CUMBOJIbI) 1 bubmotexa
LHOK https://m.edsoo.ru/ff0d2be8
XUMHYECKHX DJICMECHTOB
3 IIpocTsle U C0KHBIE 1 bubnuoreka
BCIICCTBA ITOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE 1 bubnmnoreka
y4eHue LTOK https://m.edsoo.ru/ff0d2d50
3aKO0H TTOCTOSIHCTBA
o0 | ]| momore
PMY /. LOK https://m.edsoo.ru/ff0d2eae
BayieHTHOCTH aTOMOB
XUMUYCECKHUX DJIEMEHTOB
OTHOCHTEIIbHAS aTOMHAs
11 Macca. OTHOCHUTEIbHAS 1 bubsmorexa
) IHOK https://m.edsoo.ru/ff0d323¢
MOJICKYJIIpHasl Macca
12 XMI/IaI;:;‘(;:(aJ'IfOIl[“(())H:HeMeHTa B |1 bubmmorexa
LHOK https://m.edsoo.ru/ff0d350c¢
COCTMHCHUH
13 KonuuecTBo BemecTra. 1 bubnuoTeka
Monb. MonspHas macca LIOK https://m.edsoo.ru/ff0d5230
14 duznueckue u 1 bubnmoreka




XUMHYECKHE SIBIICHUS.
XUMUYECKasi peaKius

LHOK https://m.edsoo.ru/ff0d37fa

[Ipn3Haku u ycnoBus

bubauoreka

15 TPOTCRAHIA XUMHITCCKHX ITOK https://m.edsoo.ru/ff0d3al6
peaknui
3aKOH COXpaHEHUS MaCChI
16 BEILIECTB. XUMHUYECKHE bubmotexa
= ) LIOK https://m.edsoo.ru/ff0d3b88
ypaBHEHHSI
BbIunciieHus: KoJHuecTBa,
17 MAacChI BEIIECTBA 110 bubnmmroreka
YPaBHEHUSAM XMMHUYECKUX LIOK https://m.edsoo.ru/ff0d5708
peakuu
Knaccudukanus
A ’ IIOK https://m.edsoo.ru/ff0d3{34
pa3noKEHUs, 3aMEIICHUS,
oOMeHa)
19 O060061meHue u bubmmoteka
CHCTEeMaTH3aIis 3HAHUI ITOK https://m.edsoo.ru/ff0d40c4
20 | moreve cBostersan bubmiorera
m LHOK https://m.edsoo.ru/ff0d4290
XUMHAYCCKHE PEAKIINNY
Bozmyx — cmech razos.
71 CocraB Bo3ayxa. bubanorexa
Kucnopox — snemeHt u LIOK https://m.edsoo.ru/ff0d448e
MpoCTOe BemecTBo. O30H
duznueckue u
XUMHYECKHE CBOMCTBA
22 KHCIIOpoJa (peakiuu bubamotexa
POJa (peaKil IHOK https://m.edsoo.ru/ff0d4614
OKHUCJICHUS, TOPEHUE).
ITonsTHE 00 OKCHIIAX
CriocoObI oryueHust
73 KHCII0po/ia B 1abopaTopuu bubnuoteka
Y TIPOMBIIIIIEHHOCTH. LIOK https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kuciopoa
Tennooii a3 dext
XUMHYECKON PEaKIUu,
TIOHSITHE O
24 TEPMOXUMHYECKOM brbmmorexa
IIOK https://m.edsoo.ru/ff0d4790
yYpaBHEHHH, 3K30- U
SHAOTEPMHUYECKUX
PEAKIHSX
ToruuBo (HedTh, yrois u
75 MeTaH). 3arpsi3HeHue bubnuoteka
BO3/yXa, CIIOCOOBI €ro IIOK https://m.edsoo.ru/ff0d4c4a
TIPEIOTBPAICHUS
26 [TpakTrueckas padora Ne bubnuoTeka

3 o teme «llonyuenue u
cobupaHue KUCIOpoa,

LOK https://m.edsoo.ru/ff0d4ae2




HN3Y4YCHUC €TI0 CBOMCTBY

Bonpopoxg — snemMeHT u

27 MPOCTOE BEIIECTBO bubamotexa
P HICCTBO. LIOK https:/m.edsoo.ru/ff0d4dd0
Haxoxnenue B npuposie
duznueckue u
78 XUMHUYECKHE CBOIMCTBA bubnuoteka
Bozopoza. [Ipumenenue ITOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOAA
29 ITonsiTue o kUCHOTax U bubnuoTeka
COJISTIX ITOK https://m.edsoo.ru/ff0d50d2
30 CriocoObI ToTyueHust bubnuoTeka
BOJIOpOJia B JJAOOpaTOpHH LTOK https://m.edsoo.ru/ff0d4dd0
[IpakTnueckast pabora Ne
31 4 no teme «llonyuenue u bubmmoteka
cobupanue BoJopoa, IIOK https://m.edsoo.ru/ff0d4142
W3YYCHHE €r0 CBOMCTBY
3 MonsipHbIii 00BEM Ta30B. bubnuoreka
3akoH ABOrajipo ITOK https://m.edsoo.ru/ff0d542¢
Breruucienus 00béma,
| e
Y IHOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH|
00BEMY
Berancnenus 00EM0B
ra3oB M0 yPaBHEHUIO EH6IoTexa
34 DCAII Ha OCHOBE LIOK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOIIICHUH Ta30B
duzndeckue u BuGamorexa
35 XHMHHCCIHE CBOHCTEA IHOK https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHMH. bubnuoTeka
[TonsiTrie 06 MHAMKATOpaAX LTOK https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTens.
Hacepimennsie u Bubmiorexa
37 | HeHachIIleHHbie LIOK https://m.edsoo.ru/ff0d5b40
pacTtBopbl. MaccoBast 107st
BEIIIECTBA B paCTBOPE
[IpakTuueckast pabora No
5 mo teme
«IIpuroroBnenue EH6IOTexa
38 pactBopoB ¢ . LIOK https://m.edsoo.ru/ff0d5eba
ornpeaenéHHON MacCOBOU
JI0JIEN PaCTBOPEHHOTO
BEIIECTBA»
Konrtponbnas padora Ne2 Eu6amorexa
39 | o reme «Kueaopor, TTOK https://m.edsoo.ru/ff0d6342
Bopopoa. Boga»
40 OKcHOBI: COCTaB, bubanoreka




KJaccuukanus,
HOMCHKJIATypa

LHOK https://m.edsoo.ru/ff0d664e

[Tonyuenne n xummdeckne
CBOMCTBA KUCIIOTHBIX,

bubGnuoreka

41 OCHOBHBIX U aM()OTEPHBIX LIOK https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 KJ1accu(uKaIus bubamotexa
T, IHOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyuenne n xummaeckue bubnuoteka
CBOMCTBA OCHOBAHUI IHOK https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 KJ1accuuKaIus bubsmotexa
N LHOK https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tonyuenne n xummuueckne bubnuoteka
CBOMCTBA KUCJIOT IHOK https://m.edsoo.ru/ff0dfee2
Conu (cpennue):
46 HOMEHKJIATypa, CITIOCOOBI bubnuoTeka
NOJTyYEHUs, XUMUYECKUE IHOK https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckast pabora No
6. Pemenue
47 IKCIIEPUMEHTATBHBIX bubnuoTeka
3aga4 1o Teme «OCHOBHBIC ILIOK https://m.edsoo.ru/00ad9b7¢c
KJIACChl HEOPTAHUYECKUX
COCTUHEHUI
['eneTnveckas cBsI3b
48 MEXIy KJIacCaMU bubnmmoreka
HEOPTaHUYECKUX LIOK https://m.edsoo.ru/00ad9a50
COCJIMHEHU I
49 O06o06meHne bubmmoreka
CHCTeMaTu3aIus 3HaHHI IHOK https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3
50 1o TeMe "OCHOBHBIE bubnuoTeka
KJIaCChl HEOPTaHUYECKUX LTOK https://m.edsoo.ru/00ad9ela
coenuHeHun"
[TepBbIe MOMBITKH
51 f(ﬁidcljt?gfciiufniMeHTOB buborexa
) IIOK https://m.edsoo.ru/00ad9ffa
[TonsATHe 0 rpynmax
CXOJTHBIX JICMEHTOB
[Tepronueckuii 3aKOH 1
57 [Tepuoanueckas cucrema bubnuoTeka
XUMHYECKUX DJIEMEHTOB HOK https://m.edsoo.ru/00adaS2c
J. 1. MeHaeneeBa
53 [Iepuonsl, rpynisl, bubnuoreka
MOATPYIIIBI LTOK https://m.edsoo.ru/00ada52c¢c
54 Crpoenue atomoB. CocTaB bubnuoTeka

aTOMHBIX siaep. M3oTomnbl

ITOK https://m.edsoo.ru/00ada342




CtpoeHue 2IIeKTPOHHBIX
000J10YeK aTOMOB
55 9JIEMEHTOB 1 bubsmorexa
. ITOK https://m.edsoo.ru/00ada6bbc
[Tepronueckoit CUCTEMBI
. 1. MeHaeneeBa
XapakTepucTuka
XUMHUYECKOTO JIEMEHTA
56 10 €ro MOJIOKEHUIO B 1 buGamotexa
. IHOK https://m.edsoo.ru/00ada824
[Iepnonnueckoii cucreme
J1. 1. MenpeneeBa
3HayeHue
[Tepuoanueckoro 3akoHa
57 JUTSL Pa3BUTHSI HAYKH U 1 bubnuoTeka
npaktuku. /. 1. IHOK https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN,
neJIaror ¥ rpak/IaHuH
o |snemmmmmareneen | psaore
IHOK https://m.edsoo.ru/00adaab8
2JICMEHTOB
59 Honnas xuMudeckas 1 bubnuoreka
CBSI3b ITOK https://m.edsoo.ru/00adac34
60 KoBanenTnas nmonsipHas 1 bubnuoTeka
XUMHYECKasl CBSI3b ITOK https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenomnspHas 1 bubnuoTeka
XUMHYECKasl CBS3b ITOK https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS 1 bubsmorexa
IHOK https://m.edsoo.ru/00adae28
OKHCIUTENBHO-
63 BOCCTaHOBHUTEIIHbHBIC 1 bubsmorexa
IHOK https://m.edsoo.ru/00adb076
peaKkiuu
64 Oxucinurenn u 1 bubnauoreka
BOCCTAHOBHUTEIIU IHOK https://m.edsoo.ru/00adb076
KonTponbHas padorta Ne4
65 o Teme «CTpoeHue 1 bubnuoTeka
aToMa. XMMHUYeCKas IHOK https://m.edsoo.ru/00adb486
CBSI3b)»
66 O6o0menue u 1 bubnuoTeka
CHCTEeMaTH3aIis 3HAHHUI ITOK https://m.edsoo.ru/00adb33c¢
67 O0001IeHNEe 1 1 bubGnuoreka
CHCTEeMaTH3aIns 3HaHUI ITOK https://m.edsoo.ru/00ad9cb2
63 O06o06meHne 1 bubmmoreka
CHUCTeMaTu3alus 3HaHHI IHOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME

9 KJZ1IACC




Ne n/m

Tema ypoka

Bcero

Jara

JeKTpoHHbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pPecypchl




[Tepuonuueckuit
3aKOH.
Ilepuonuueckas
CHCTEMa XUMHYCCKHUX
snemeHToB . H.
Menpeneena

bubnmoreka
IHOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
U3MEHEHUHU CBOICTB
XUMHNYECKUX
2JIEMEHTOB MEPBBIX
TPEX NEPUOI0B

bubGnmoreka
IHOK https://m.edsoo.ru/00adb6b6

Knaccudukanus n
HOMECHKJIaTypa
HEOPraHUYECKUX
BEILECTB

bubnmoreka
IHOK https://m.edsoo.ru/00adb7e2

Buner xumnaeckoi
CBSI3H U THITBI
KPUCTAJUTHYECKUX
pemeToK

bubnuoreka
IHOK https://m.edsoo.ru/00adbac6

KonTponbhas padota
Nel mo Teme
«IToBTOpEHUE 1
yrayOieHue 3HaHu’
OCHOBHBIX Pa3/IeJiOB
Kypca 8 Kjiacca»

Knaccudukanus
XUMHYECKUX PEaKIUH
10 Pa3IUYHBIM
TIPU3HAKAM

bubmmoreka
IHOK https://m.edsoo.ru/00adbcb0

[TonsiTHEe O CKOpOCTH
XUMHYECKOM
peakuuu. [Tonarue o
TOMOTE€HHBIX U
TeTEPOTCHHBIX
peaKIMsIX

bubnmoreka
IHOK https://m.edsoo.ru/00adbe9a

ITonsatue o
XUMHYECKOM
paBHOBECHH.
@DaKTOpBI, BIUAIOLIME
Ha CKOPOCTh
XUMHUYECKOHN peaKiuu
H TIONIOKEHHE
XUMHUYECKOTO
paBHOBECHSI

bubGnmoreka
IHOK https://m.edsoo.ru/00adc28c

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEbHBIE
pEeaKINH

bubmmoreka
IHOK https://m.edsoo.ru/00adcade

10

Teopus
BIIEKTPOIUTUYECKOMN
JUCCOLIMALUU.

bubnuoreka
IIOK https://m.edsoo.ru/00adcd68




CunbHble U cradbie
3JIEKTPOJIUTHI

11

HonHbIe ypaBHEHNS
peaxkuun

bubnanoreka
IHOK https://m.edsoo.ru/00add448

12

XuMuyeckue
CBOMCTBA KUCJIOT U
OCHOBaHUI1 B CBETE
MIPE/ICTaBIICHUH 00
3JIEKTPOJIUTUYECKOMN
JTMCCOIAITAN

bubnmoreka
IHOK https://m.edsoo.ru/00add5d8

13

XuMHYECKHe
CBOMCTBA COJIeH B
CBETE NPEACTABICHUI
00
3JIEKTPOJIUTUYECKON
JIFICCOIHAITAHN

bubanoreka
IHOK https://m.edsoo.ru/00add8b2

14

[TonsiTue o ruaponuse
coien

bubGnmoreka
ITOK https://m.edsoo.ru/00add9d4

15

O000meHne "
CUCTEMATH3ALU
3HAHUHI

bubmmoreka
IHOK https://m.edsoo.ru/00addd12

16

[IpakTrueckas paboTa)
Ne 1. «Pemenue
AKCTIEPUMEHTAJIbHBIX
3a7a49»

bubnmoreka
IHOK https://m.edsoo.ru/00addbfa

17

KonTponbhas pabota
Ne2 no Teme
«DNEKTPOTUTHYECKAS
JUCCOLIHAITHS.
XUMUYECKUE
peakuuu B
pacTBopax»

bubnmoreka
IHOK https://m.edsoo.ru/00addecO

18

OO0mas
XapaKTepUCTUKA
raJIoreHOB.
XuMHuyeckue
CBOICTBa Ha MpUMEPE
XJ0pa

bubnuoTeka
LOK https://m.edsoo.ru/00addfe2

19

XJ10poBOAOPO.
ConsiHast KUCIIOTAa,
XUMHUYCCKUEC
CBOMCTBA, MOJyYEHHE,
IIpPUMEHEHNE

bubnuoTeka
[OK https://m.edsoo.ru/00ade104

20

[IpakTrueckas paboTa)
Ne 2 o Teme
«ITomy4enue consiHOM
KHUCJIOTHI, U3yUEHUE
€€ CBOMCTBY»

bubnuoreka
IHOK https://m.edsoo.ru/00ade348

21

Brruncnenus no

bubauoreka




YpaBHEHUSM
XAMHYECKHAX
peaKIuii, eCiu OJTuH
U3 PEareHTOB JIaH B
M30BITKE

IHOK https://m.edsoo.ru/00ade488

22

OOmras
XapaKTEePUCTHKA
3yieMeHTOB VIA-
TPYIIIBI

bubnunoreka
LHOK https://m.edsoo.ru/00ade64a

23

AJOTPOIHbBIE
MOTU(DUKAIIUA CEPHI.
Haxoxnenue cepsl u
€€ COeITMHEHUN B
IpUPOE.
XUMUYECKHUE
CBOMCTBA CEPhI

bubnunoreka
LHOK https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOCHHUE,
¢busnueckue u
XAMHAYECKHE
CBOMCTBA

bubnmoreka
IHOK https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
Cepnas Kucio0TA,
¢busnveckue u
XUMHUYECKHE
CBOMCTBA,
NPUMEHEHUE

bubnmoreka
IHOK https://m.edsoo.ru/00adea28

26

XuMHUYECKHUe
peaKIuu, JIexKaIe B
OCHOBE
MIPOMBIIIICHHOTO
crioco0a MoJTy4eHus
CEpPHOM KHUCIJIOTHI.
XUMHYECKOE
3arpsi3HEHUE
OKPY’KaloIlel cpeibl
COCTMHECHHSIMU CEPBI

bubnuoTeka
IIOK https://m.edsoo.ru/00adec8a

27

Brruucnenue
MacCOBOM JOJIH
BBIXO0/1a IPOyKTA
peaKIUH

bubnuoreka
IHOK https://m.edsoo.ru/00adec8a

28

Ob6mas
XapaKTepUCTHKA
31eMeHTOB VA-
rpynnsl. A30T,
pacrpocTpaHeHHE B
npupoje, Gu3NIecKue
Y XUMHUYECKUE
CBOMCTBA

bubnuoTeka
IHOK https://m.edsoo.ru/00adeea6

29

AmMMHak, ero

bubmmoreka




(dbuznveckue u
XUMHUYCCKHE
CBOWCTBA, MOJTyYCHHE
Y TIPUMCHEHUE

LHOK https://m.edsoo.ru/00adf004

30

[IpakTuueckas pabora)
Ne 3 o reme
«ITomyuenne
aMMuaKa, u3yuyeHue
€r0 CBOMCTBY

bubnuoTeka
[OK https://m.edsoo.ru/00adf180

31

A3oTHas Kuciora, eé
¢busnveckue u
XHMHUYECKHE
CBOMCTBA

bubnmoreka
IHOK https://m.edso0.ru/00adf306

32

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KQ4e€CTBE
MUHEPATBHBIX
yAOOpeHUi.
XUMHYECKOE
3arpsi3HeHNe
OKPY’KaloIlel cpeibl
COEIMHEHUSIMH a30Ta

bubnuoTeka
IMOK https://m.edsoo.ru/00adf518

33

dochop. Okcun
¢docdopa (V) u
(dhochopnas xkucora,
¢busnveckue u
XUMHAYECCKHE
CBOMCTBA, [TOJIYYEHHUE

bubGnmoreka
IHOK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
(docdaToB B kauecTBe
MUHEPAIbHBIX
ya00peHuit.
3arpsi3HeHHe
MIPUPOTHON Cpeibl
dbocharamu

bubmmoreka
IHOK https://m.edsoo.ru/00adfc20

35

Yrnepon,
pacrnpocTpaHEeHHE B
npupoze, GU3NIECKue
1 XUMHUYECKHE
CBOMCTBA

bubnunoreka
IOK https://m.edsoo.ru/00adfd9¢c

36

Okcuapl yraepoja, ux
¢buznueckue u
XAMUYCCKHE
CBOICTBA.
OKOJIOTUYECKHE
pOOJIEMBI,
CBSI3aHHBIC C OKCHUOM
yraeposa (IV)

bubmmoreka
ILHOK https://m.edsoo.ru/00adfebe

37

YroapHas KMCIIOTa U

e€ conu

bubGnmoreka
ITOK https://m.edsoo.ru/00ae006¢c




38

[IpakTuueckas pabota)
Ne 4 o Teme
"l[Tomy4yenue
YIJIEKHUCIIOTO rasa.
KauecTBeHHas
peakius Ha
KapOOHaT-HOH"

bubmmoreka
IHOK https://m.edsoo.ru/00ac027¢

39

[TepBoHauanbHBIE
MOHATHSA 00
OpPTaHUYECKUX
BEIIECTBAX KakK O
COEIMHEHUAX
yTIepo/Ia

bubnuoTeka
IHOK https://m.edsoo.ru/00ae054¢e

40

Kpewmuuii u ero
COCIMHEHMUSI

bubGnmoreka
ITOK https://m.edsoo.ru/00ae080a

41

[IpakTuueckas pabora)
Ne 5. Pemienne
IKCIIEPUMEHTATBHBIX
3a7a4 10 TeME
«Baxxnenmmue
HEMETaJIbl U UX
COCUHEHHS

bubnmoreka
IHOK https://m.edsoo.ru/00ac0bf2

42

KontponbHas padota
Ne3 o Teme
«Baxnenmmue
HEMETAJIJIBI U UX
COEIMHEHU»

bubnuoTeka
ILHOK https://m.edsoo.ru/00ae0e18

43

OoOmuras
XapaKTEePUCTHKA
XHUMHYECKHX
DJIEMEHTOB —
METaJIOB.
MeTtammyeckas CBI3H
M MeTaJlJandecKas
KpUCTaJUTHYeCKast
pemeéTKa.
dusngeckue
CBOMCTBAa METAJIJIOB

bubGnmoreka
IHOK https://m.edsoo.ru/00ael103e

44

XUMUYECKHE
CBOICTBa METAJJIOB.
DIEeKTPOXUMHUYECKUN
PAIl HaNpsHKEHU N
METaJIOB

bubnunoreka
LHOK https://m.edsoo.ru/00ael 156

45

OO0mme crnmocoObl
MOJIyYEHUS] METaJIIOB.
CnnaBhbl.
Brraucnenus no
YpaBHEHUSIM
XHUMHYECKHX

pEeaKIUid, €CJIU OJIMH

bubnunoreka
LHOK https://m.edsoo.ru/00ael 156




U3 pEearcHTOB
COJICPKUT IIPUMECH

[TonsiTHE 0 KOppO3UHU

bubmmoreka

46 METaJLIOB ITOK https://m.edsoo.ru/00ael278
47 [IlemovHbIE METAIITBI bubmorexa
ITOK https://m.edsoo.ru/00ae14b2
48 rOI/IKCH(fLKBéIf BI HATPHS bubmorexa
AP A P IHOK https://m.edsoo.ru/00ae14b2
1 KaJus
. H IHOK https://m.edsoo.ru/00ael5e8
MarHui
50 Baxneiimme bubmmoreka
COCJTMHCHHMSI KaJIbITUs ITOK https://m.edsoo.ru/00aelSe8
O06o0mmeHue u
51 CHUCTEMaTH3AIHS
3HaHUH
IHOK https://m.edsoo.ru/00ac1886
yCTpaHCHHMS
[IpakTrueckas paboTa)
No 6 o Teme
53 "YK&cTKOoCTh BOJBI U bubsmorexa
N a IHOK https://m.edsoo.ru/00aelaed
METOJIBI e€
ycTpaHeHus "
54 AmomuHAR bubsmorexa
LIOK https://m.edsoo.ru/00aelc64
55 | cnotonss oxena Bu6orerca
a LHOK https://m.edsoo.ru/00aelc64
THAPOKCH]IA
bubnuoreka
>6 Keneso LIOK https://m.edsoo.ru/00ae1d86
| e
LHOK https://m.edsoo.ru/00ae35e6
xenesa (111)
O6o0menue u
58 CUCTEMAaTH3aIH
3HAHU
[IpakTnueckas pabora)
Ne 7. Pemienne
I
1 . IHOK https://m.edsoo.ru/00ae3de8
«Baxmneime
METaJUIbl U UX
COCJTMHCHHMSI
60 Brruncnenus no bubmmoreka

YpaBHEHHSIM
XAMHAYECKHX

LOK https://m.edsoo.ru/00ael750




peakIui, eciu oOauH
U3 pEarcHTOB JIaH B
M30BITKE WIIN
COAEPKUT IPUMECH.
Breruucnenus
MacCOBOM JOIH
BBIX0/1a IPOyKTA
peaKIUH

61

O000m1eHne 1
CUCTEMATH3ALU
3HAHUHI

62

KontponbHas padota
N4 o Teme
«Baxnenmmue
METaJUIBI U UX
COEIMHEHU»

63

BemiecTa u
MaTepHalibl B
MOBCEIHEBHOM KU3HU
JeJI0BeKa

bubnunoreka
LHOK https://m.edsoo.ru/00ae3£f50

64

XHUMHUECKOE
3arpsi3HEHUE
OKpYKarolieu cpepl

bubmmoreka
IHOK https://m.edsoo.ru/00ae4270

65

Ponp xumMuu B
pelIeHnn
9KOJIOTHYECKUX
po0emM

bubmmoreka
IHOK https://m.edsoo.ru/00ae4270

66

O0001IeHNEe 1
cUCTEMAaTH3aIS
3HAHUH

bubnnoreka
LHOK https://m.edsoo.ru/00ae0d0a

67

O0600611IEHE U
CUCTEMATH3AIINA
3HAHUH

bubGnmoreka
IHOK https://m.edsoo.ru/00adb33c

68

O00011eHNEe U
CUCTEMATH3AIN
3HAHUU

bubnuoreka
IHOK https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

YYEBHO-METOAUYECKOE OBECINEYEHVE OBPA3O0OBATE/IbHOIO NMPOLIECCA
OBA3ATENIbHbIE YYEBHbIE MATEPUAJIbI A1 YYEHUKA

Xumusa. 8 knacc: y4ueb. ans obweobpasoBatenbHbix yupexaenuin / O.C. NabpuensH. - 3-e
n3a., ctpeotun. - M.: Opoda, 2022. - 286 c.

Xnmus. knacc: yyeb. anga obuweobpasoBaTtenbHbiX yupexaenni / O.C. NabpuensiH. - 3-e u3a.,
ctpeotun. - M.: poda, 2022. - 288 c.



METOANYECKUE MATEPUANDbI ANA YYUTENA

Beeagute

1. Mabpuensn O. C., BockobonHukosa H. M., AwykoBa A. B. HacTonibHas KHMUra yuymTtens.
Xnmus. 8 kn.: Metoandyeckoe nocobue. - M.: Opoda, 2021.

2. MabpuensaH O. C., Awykosa A. B. TeTpaab Ansa nabopaTopHbIX OMbITOB M NpakTU4yeCcKux
pabot. 8 k. K yuebHuky O. C. NabpuenaHa «Xumusa. 8 knacc». M.: Opoda, 2022.

3. MabpuensaH, O. C. Metoamuyeckoe nocobume k yuyebHuky O. C. NabpuensgHa «Xumusa». 8
knacc / O. C. NabpuenaxH. — M. : poda, 2021. — 109.

4. labpuensaH, 0. C. Metoam4yeckoe nocobue kK yyebHuky O. C. NabpuensHa «XumMusa». 9
knacc / O. C. labpuensaH. — M. : Opoda, 2021. — 108.

5. XuMuns : TexHonorndeckue Kaptbl K yuebHuky O. C. NabpuensiHa «XuMusa. 8 knacc» :
MeToamyeckoe nocobue / J1. N. AcaHoBa. — M. : Opoda, 2020

6. XuMuns : TexHonormyeckme KapTbl K ydebHuky O. C. NabpuensiHa «Xumms. 9 Knacc» :
MeTogmyeckoe nocobue / J1. N. AcaHoBa. — M. : Opoda, 2018

7. Xumunsa. 8 kn.: KOHTpOnbHbIE U NMPOBeEpPOYHble paboThl K yuebHuky O. C. NabpuensHa
«Xnmmusa. 8» / O. C. NabpuensaH, M. H. bepe3kuH, A. A. Ywakosa 1 gp. - M.: lpoda, 2022.
AaHHble

LNOPOBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbl CETU MHTEPHET

BeeantegaHHblehttp://www.chemnet.ru MNasera «Xummsa» n cant 4na yumntensa «S nay Ha
YPOK XUMUN>»

http://him.1september.ru EgnHas konnekums LLOP: MNpeameTHas konnekums «XuMmns»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4YHble 3KCNEPUMEHTbI:
xnmums. Konnekuymsa Poccuiickoro obuieobpasoBatenbHOro noprana
http://experiment.edu.ru AIXMMUK: cant J.10. AnnkbepoBon

http://www alhimik.ru Bcepoccuiickas onnmnuaga WKOAbHUKOB MO XUMWUK
http://chem.rusolymp.ru OpraHnyeckass XMMUs: 3NEKTPOHHbIA YYEOHUK A9 CpefHEeN LWKOJbI
http://www.chemistry.ssu.samara.ru OCHOBblI XUMUWN: 31EKTPOHHbIN Yy4ebHUK

http://www hemi.nsu.ru OTKpbITbIN KOANeAXK: XUMUSA

http://www.chemistry.ru JuctaHumoHHas onMmnuaga no XMM1Un: TeIEKOMMYHUKALMOHHbIN
obpaszoBaTenbHbIN NMPOEKT



