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MNOACHUTENbHASA 3AMACKA

Mporpamma no XxMMmMm Ha YpoBHE OCHOBHOIO 00LLero obpa3oBaHMs COCTaBMneHa Ha OCHOBE
TpeboBaHWi k pe3ynbTaTaM OCBOEHWS OCHOBHOW 06pa3oBaTenbHOM NporpaMmmMbl OCHOBHOMO obLero
obpaszoBaHus, npeactasneHHbix B ®FOC 00O, a Takke Ha ocHoBe hefepansHon paboyen
nporpaMMbl BOCMIMTAHMS U C Y4ETOM KOHLENLUMM NpenofaBaHns y4ebHoro npeameTta « Xumusi» B
obpasoBaTenbHbIXx opraHndauuax Poccurickon egepaumn.

Mporpamma no xuMuu JaéT npeacTaBnexHme o Lensx, obLen ctpaterun odydeHnsi, BOCNUTaHNS U
pa3BUTUS 0OYy4YaKOLLMXCSt CPeACTBaAMY y4eOHOro npeamMeTa, ycTaHaBnuBaeT 0b6s3aTenbHoe
npeaMeTHOe codepXXaHue, NpeaycMaTpuBaeT pacrnpeerneHune ero no Knaccam u CTpyKTypupoBaHue
no pasgenam n Temam nporpammbl MO XMMUK, ONPEAENSET KONMMYECTBEHHBIE U KAYECTBEHHbIE
XapaKTePUCTUKM COAEPKAHMS, PEKOMEHAYEMYIO NMOCNEAOBATENBHOCTb U3YUYEHUS XMMUUN C YHETOM
MeXNpPeaMETHbIX U BHYTPUNPEAMETHLIX CBSI3EW, NOMMKN y4eBHOro npouecca, Bo3pacTHbIX
ocobeHHOCTEN 06y4YatoLLmMXCs, onpeaensieT BO3MOXHOCTU NpeamMeTa Ans peanusaumm TpeboBaHun K
pe3ynbTaTaM OCBOEHWSI OCHOBHOW 06pa3oBaTefnibHOM NporpaMMbl Ha YPOBHE OCHOBHOMO obLuero
obpasoBaHus, a Takke TPeboBaHWUI Kk pedynbTaTaM 0byYeHUst XUMUW Ha YPOBHE LIENEN n3ydeHns
npegMeTa U OCHOBHbIX BUAOB y4ebHO-N03HaBaTENBLHOW AEATENBHOCTM 00yYatoLLEerocs o OCBOEHUIO
y4ebHoro cogepxaHusi.

3HaHne XMMUN CIYXMT OCHOBOW ANt hOpMUPOBaHNS MMPOBO33pEeHNsT 00y4YatoLLerocsi, ero
npeacTaBfieHnn 0 MaTepuanbHOM eQUHCTBE MUpPa, BaXKHYIO POsSib UrpatoT hopMmnpyemble XMMUeNn
NpeacTaBneHNss 0 B3aMMONpPEBPaLLEHNAX 3HEPTMN 1 00 SBOSMOLMM BELLECTB B MPMPOoae, O NyTaxX
peLLeHns rnobanbHbIX NPodnem yCTOMYMBOIo pasBUTUS YernoBeYeCcTBa — CbiPbEBOM,
3HEepreTUYecKon, NULLEBOKN U dKonornyeckon 6esonacHocTu, npobrnem 3gpaBooXpaHeHus.

N3yyeHune xumuu:

crnocobCcTBYeT peanuaaumm BO3MOXHOCTEN AN CamopasBUTUsSt U hOpMUPOBaHNSA KyrbTypbl
NINYHOCTH, €€ obLLen n pyHKUMOHAMNbHOM rPaMOTHOCTY;

BHOCMUT BKraZ B (0OpMUPOBaHME MbILLIIEHUS 1 TBOPYECKMX CNOCOBGHOCTEN 06YyYatoLMXCsl, HAaBbIKOB
NX CaMOCTOSITENbHOW Y4eOHON AesATENbHOCTU, SKCNEPUMEHTaNbHbIX U MCCNeaoBaTENbCKUX YMEHUN,
HeobXoANMbIX KaK B MOBCEAHEBHOM XWN3HW, Tak U B NpodeCcCHOoHanbHo AeATENbHOCTY;

3HaKOMUT CO CcneLmdmrKon Hay4HOro MbILLMEHWs], 3aKnaablBaeT OCHOBbI LIENTOCTHOrO B3rnsaa Ha
€WHCTBO NPUpoabl U YenoBeka, ABNAEeTCA OTBETCTBEHHLIM 3TanoM B POPMUPOBaAHUN €CTECTBEHHO-
Hay4HOW rpamMOTHOCTM 0BYyYatoLLMXCS;

cnoco6cTByeT hOPMUPOBAHMIO LIEHHOCTHOTO OTHOLLEHUS! K ECTECTBEHHO-HAYYHbIM 3HaHUSM, K
npupoae, K YenoBeKy, BHOCUT CBOW BKag B 3Korornyeckoe obpasoBaHme 00y4atoLLmMXCs.

[daHHble HanpaBneHunst B 06y4eHnr xumMumn obecneunBaroTcs cneyndmkon cogepxaHms y4ebHoro
npegMeTa, KOTOpbI ABNAETCS Nefarornyeckv aganTMpoBaHHbIM OTpaXeHnem 6a3oBow HayKu
XUMUKM Ha onpedenéHHoM aTane eé pasBuTuS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 06LLLEro 06pa3oBaH1si OPUEHTUPOBAH Ha OCBOEHME
06y4aloLLMMUCS CUCTEMbI NEPBOHaYAnbHbIX MOHATUN XMMUW, OCHOB HEOPraHUYECKOM XUMUM 1
HEKOTOPbIX OTAESbHbIX 3HAYUMbIX MOHATUIA OPraHNYEeCKON XUMUN.

CTpykTypa cogepkaHusi nporpaMMbl MO XMMUM CCHOPMUPOBaHA Ha OCHOBE CUCTEMHOTO noaxoaa K
eé nsyyenuto. CogepkaHue ckrnaablBaeTcs U3 CUCTEMbI MOHSATUN O XMMUYECKOM 3TIEMEHTE U
BELLECTBE U CUCTEMbI MOHSATUI O XUMMYecKorn peakuun. O6e 3T CUCTEMbI CTPYKTYPHO
OpraHv3oBaHbl Mo NPUHLUMMY NOCIefoBaTeNIbHOMO Pa3BUTUS 3HAHWI HA OCHOBE TEOPETUYECKMX
NpPeAcTaBMNeHniA PpasHoro YpOoBHS:

— aTOMHO-MOJ1EeKYNAPHOro y4eHnsA Kak OCHOBbI BCEero eCteCTBO3HaHUA;
- I'IepmonmquKoro 3akoHa [1. . MeHoeneeBa Kak OCHOBHOIO 3aKOHa XUMNU;
— y4eHuna o CTpoeHnn atomMma un XUMNYECKON CBSA3MU;

- I'IpeﬂCTaBJ'IeHVIVI 06 SJ'IeKTpOﬂVITVI‘-IeCKOVI anccounaunin sewecTts B pacTtBopax.



TeopeTunyeckme 3HaHUA paccMaTpUBaOTCA HAa OCHOBE 3MMUPUYECKM NONYYEHHBLIX N OCMbICIEHHbIX
¢hakToB, pa3BMBaOTCA NOCNEAOBATENIbHO OT OAHOMO YPOBHS K APYrOMY, BbIMOMHSIS (OYHKLMK
06bSACHEHUS U NPOTrHO3MPOBAHNS CBOWCTB, CTPOEHUSI U BO3MOXXHOCTEW NPaKTUYECKOro NpYMeHeHus
1 NONy4YeHNs N3yvyaeMblX BELLECTB.

OcBoeHune nporpamMmmMbl MO XMMUKM CNOcoBCTBYET (hOPMUPOBAHNIO NPEACTABNEHNSA O XMMUYECKON
COCTaBMSOLWEN HAYYHOW KapTUHbI MMpa B NIOTMKe €€ CUCTEMHOM NpUpoabl, LEHHOCTHOrO
OTHOLLEHUA K Hay4YHOMY 3HaHMIO 1 MeTodaM No3HaHUA B Hayke. V3dydyeHne XMmMmum npoucxoauT ¢
npuBrieYEHNEM 3HaHUIN N3 paHee U3Y4eHHbIX Y4EOHbIX NPeaMeToB: « OKpy>KatoLLMIA MUP»,
«Bbunonorusa. 5-7 knaccbi» n «Pusnka. 7 Knacce.

Mpn N3y4eHnn XMMum NPonCxXoamT OPMMUPOBaHNE 3HAHUIA OCHOB XMMNYECKOW HayKun Kak obnactu
COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKON OEATENBHOCTU YerioBeka U Kak 0qHOro m3
KOMMOHEHTOB MNPOBOW KynbTypbl. 3agaya y4ebHoro npegmera CoctomT B POPMUPOBAHNN CUCTEMBI
XUMWNYECKNX 3HAHNIN — Ba)KHENLLMX (PaKTOB, MOHATUN, 3aKOHOB 1 TEOPETUYECKMX NOSTOXKEHNNA,
OOCTYMHbIX 0606LLEHNA MUPOBO33PEHYECKOrO XapakTepa, A3blka Hayku, B MPUOBLLEHWUM K HayYHbIM
MeToAaM MO3HaHUA NpU N3y4eHUM BeLLLECTB U XMMUYECKUX peakumin, B (hOpMUPOBaHUN N PasBUTUN
nosHaBaTenNbHbIX YMEHUN U UX NMPUMEHEHUN B y4EOHO-NO3HABaTENbHOM U y4ebHO-
nccnenoBaTenbCKon AeATenbHOCTM, OCBOEHMUN NpaBun 6e3onacHoro obpalleHuns ¢ BELECTBaMM B
NOBCEAHEBHOM XN3HW.

Mpy N3y4eHnn XMMMN Ha YPOBHE OCHOBHOMO 06LLEro o6pa3oBaHnsi BaXKHOE 3HaYeHue npuobpenu
Takue Lienu, Kak:

— chopMUpOBaHME MHTENSEKTYarNbHO Pa3BUTOM IMYHOCTU, FOTOBOWM K CamMo0Bpa3oBaHuto,
COTPYAHMYECTBY, CAMOCTOATENBHOMY NPUHATUIO PELLEHUIA, CNOCOBHON aAanTUpoBaThCs K ObICTPO
MEHSIOLLLUMCS YCIOBUSIM XKN3HU;

— HanpaenNeHHOCTb O0YYEHNS Ha cucCTeEMaTUYECKOE NpuobLLeHne obyYaroLmMXcs K
CaMOCTOSITENbHOWN NO3HaBaTENbHOM AeATENbHOCTU, Hay4YHbIM MeToAaM No3HaHWS, POPMUPYHOLLIMM
MOTUBALNIO N Pa3BUTME CNOCOBHOCTEN K XUMUN;

— obecneyeHne ycnosui, cnocobCcTBYOLLMX NPUOBPETEHNIO 0BYyYatoLWLMMUCA ONnbiTa pa3HoobpasHow
OeATeNbHOCTU, MO3HAHMS YN CAMOMO3HAHUS, KIMOYEBbIX HABbIKOB (KIMHOYEBbLIX KOMMETEHLMNA),
NUMELLNX YHUBEPCANbHOE 3Ha4YeHNe A1 pasnnyHbIX BUAOB AEeATENbHOCTY;

— (bopmMupoBaHMe 06LLEN DYHKLIMOHANBHON N €CTECTBEHHO-HAYYHOW rPaMOTHOCTU, B TOM Y1CHe
YMEHMUIN 0OBbSCHATL M OLEHMBATL ABMEHNSA OKPY>KaOLLEro Mmpa, UCnosnb3ysi 3HaHUS 1 OMbIT,
NOMyYeHHbIE NPU U3YYEHUN XUMUUN, MPUMEHATD UX NPY PELLEHNN NPOBIeM B MOBCEAHEBHOM XU3HN U
TPYOOBOW AEATENBHOCTY;

— chopMuMpoBaHue y 06y4aloLLMXCS TYMaHUCTUYECKUX OTHOLLEHWIA, MOHMMaHMUS LIEHHOCTU
XVIMUYECKNX 3HAHWIA NS BbIpabOTKM 9KONOrMYECcKU LienecoobpasHoro noBeaeH s B ObITy 1
TPYAOBOW AeATENbHOCTU B LIENSX COXPaHEHMS CBOEro 3[0POBbS U OKpYXKatoLLen NpUpoaHO Cpeabl;

— pa3BuTE MOTMBALMN K 0BYYEHUI0, CIOCOBHOCTEN K CAMOKOHTPOJSIHO 1 CAMOBOCMUTAHUIO HA OCHOBE
YCBOEHWSA 06LLeYeNoBeYECKNX LLEHHOCTEW, FOTOBHOCTY K OCO3HAHHOMY BblGOpY Npodhunst u
HanpaBNeHHOCTM AarnbHenwero oby4eHus.

OOuee 4ncrno YacoB, OTBEAEHHbIX AN151 U3Y4YEHUSI XMMUN Ha YPOBHE OCHOBHOTO 06LLIEr0o
obpaszoBaHus, cocTaBnsieT 136 4acoB: B 8 knacce — 68 yacoB (2 yaca B Hegento), B 9 knacce — 68
YyacoB (2 4Yaca B Heaeno).

COAEP>XAHUE OBYYEHUA

8 KIIACC

nepBOHa‘-laanble XUMHN4eCKkue NnoHATUA



MpeameT xumMun. Ponb Xumun B X13HM YenoBeka. XMMUS B cUcTeme Hayk. Tena v BellecTBa.
dusnyeckue cBoicTBa BellecTB. ArperaTtHoe cocTosiHve BelllecTB. [ToHATUE 0 MeTogax No3HaHus B
XMuK. YuncTble BelllecTBa U cmecu. Cnocobbl pasfieneHnst CMecei.

ATOMBI 1 MOnneKyrnbl. Xummyeckne anemeHTbl. CUMBOMNbI XUMUYECKUX 3NIEMEHTOB. HPOCTbIe n
CIMOXHbl€ BellecTBa. ATOMHO-MOJ'IeKyJ'IFIpHoe ydyeHune.

Xummnyeckas q)opmyna. BaneHTHOCTb aTOMOB XMMUYECKNX SNIEMEHTOB. 3aKOH NOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAsA aTomMHasa macca. OTHocUTEeNbHas MOneKynAapHaa Macca. MaccoBas gons
XUMUNYECKOro arnemMeHTa B cCoeguHeHnn.

Konn4yecTBo BellecTsa. Monb. MOJ'IFIpHaFI Macca. BzanmocBs3b konnyecTtsa, Macchbl U Yyucna
CTPYKTYPHbIX eaAnHUL BellecTBa. PacuéTtbl no CbOpMyJ'IaM XUMWUYECKUX COEOUHEHUNA.

dusmyeckne N xummnyeckme aeneHns. Xummyeckasa peakums n eé€ npmsHaku. 3akKoH CoOXpaHeHus
Macchbl BelecTB. XMMmyeckne ypasHeHUs. Knaccudumkauma XMMMYecknx peakummn (CoeanHeHns,
pasnoxeHus, 3ameLleHns, obmeHa).

Xumu4deckul aKkcnepumMeHm:.

3HAKOMCTBO C XMMMWYECKOM NOCyaon, npasunamm paboTel B nabopatopun 1 npuémamu obpalleHus ¢
nabopaTopHbIM 060pyaOBaHNEM, U3YYEHME U ONMcaHMe hrU3MYECKMX CBOMCTB 0OpasLIoB
HeopraHM4YecKknx BELLECTB, HabnaeHne hrsmyeckmx (NNaBneHne Bocka, TagHWe nbaa, pactmpaHme
caxapa B CTYrKe, KUNMeHUe U KOHAEHCaUNs BoAbl) U XMMUYECKMX (TOPEHUE CBEYN, MPOoKanvBaHme
MeOHOW MPOBOMOKN, B3aMMOAENCTBME MeNa C KUCINOTON) ABNEHWIN, HabnoaeHne 1 onucaHne
NPU3HAKOB MPOTEKAHNST XMMNYECKNX peakumin (pasnoxeHne caxapa, B3aMMOL4ENCTBUE CEPHON
KMCNOTbI C Xxnopuaom 6apwusi, pasnoxeHue rugpokemaa meau (Il) npy HarpeeaHum, B3anmogencrame
xernesa ¢ pacteopom conu meaum (1), nayyeHme cnocoboB pasgeneHms CMecen: ¢ NOMOLLbIO
MarHuTa, punbTpoBaHue, BbinapnsaHue, AUCTUNNALMS, XxpomaTorpadusi, (poBegeHNe OYNCTKU
MoBapeHHOW conu, HabnogeHne 1 onncaHne pesynbTaToB NPOBEAEHNS OMbITa, UNNIOCTPUPYIOLLErO
3aKOH COXpaHEeHUs Macchl, co3fgaHvue moaernen Monekyn (LuapoCcTepKHEBbIX).

BaxHeWlune npeacTaBUTeNIM HeopraHM4YecKk1x BellecTB

Bo3ayx — cmech rasoB. CocTtaB Bo3ayxa. Kucnopopg — anemeHT 1 NnpocToe BeLecTBo. HaxoxaeHne
Kncnopoda B npupoge, omsndeckne n XmMmnyeckne CBoncTaa (peakumm ropenunst). Okemabi.
MpuMeHeHue kncnopoga. Cnocobbl Nony4eHns Kncropoda B nabopaTtopun 1 NPOMbILLITEHHOCTMW.
KpyroeopoT kucrnopoga B npupoge. O30H — annoTponHas moanduvkaumsi Kucrnopoaa.

TennoBon a(phekT XMMNUYECKON peakLmm, TEPMOXNMUYECKNE YPaBHEHNS, 3K30- U IHOOTEPMUYECKNE
peakumn. TONNMBO: Yronb U MeTaH. 3arpa3HeHne Bo3ayxa, ycuneHme napHUKoBoro agdekTa,
paspyLleHe 030HOBOrO Cros.

Bogopopn — anemeHT 1 NpocToe BeLLEeCcTBO. HaxoxaeHne Bogopoaa B npupoae, pusndeckue m
XUMUYECKNE CBONCTBA, NPUMEHEHNE, CNOCOOLI Nofy4yeHns. Kncnotsl n conu.

MonsipHbIi 06BEM rasoB. PacyéThbl N0 XMMUYECKUM YPaBHEHMWSIM.

dusmyeckune ceonctea Bogbl. Boga kak pactsopuTtenb. PacTtBopbl. HacbllweHHble 1 HEHaCbILLEHHbIE
pacTtBopbl. PacTBopMMOCTb BelecTB B Boge. MaccoBasi gons BewecTtsa B pactBope. XuMnyeckme
cBoncTea Boabl. OcHoBaHuWs. Ponb pacTBOpOB B NPUPOAE M B XKU3HKU YenoBeka. KpyroBopoT BoAbl B
npupoge. 3arps3HeHne NnpupoaHbIxX Bog. OxpaHa U o4ncTKa NpUpoaHbIX BOA.

Knaccudgmkaumsa HeopraHndeckmx coegmHeHun. Okcmabl. Knaccndumkaums okengos:
coneobpasyoLime (OCHOBHbIE, KUCIOTHbIE, aMdOTEpPHbIE) N Hecorneobpasyowme. HomeHknaTtypa
okcnaoB. Puanyeckne n XMMmMYeckne CBOMCTBa OKCMAOB. [onyyeHne okcnaos.

OcHoBaHus. Knaccudmkaumsa 0CHOBaHUI: WENOYN N HEPACTBOPUMbIE OCHOBaHMA. HomeHknaTypa
OCHOBaHun. dnsnyeckme n XmmMmnyeckne CBoMCTBa OCHOBaHM. MNony4YeHne OCHOBaHWUN.

Kucnotbl. Knaccudumkaumsa kncnot. HomeHknatypa kucnot. dnsnyeckme n xXmmmyeckne CBOMNCTBa
kncnot. Pag aktmsHoct metannoB H. H. beketoBa. NonyyeHne kucnor.

Conun. HomeHknaTypa conen. dnsnyeckme n xmmmnyeckme CBOMCTBa conen. NonyyeHne conen.

'eHeTn4eckas CBA3b MeXxay Knaccamun HeopraHn4ecCckmnx coeauHEHNN.



Xumu4deckul akcnepumMeHm:.

Ka4yeCTBEHHOE onpeaeneHne cogepXxaHus KUCrnopoaa B Bo3ayxe, nonyyveHune, cobupanue,
pacrno3HaBaHue 1 n3y4YeHne CBOMCTB Kucnopona, HabnwgeHne B3aMMoaencTBns BELECTB C
KMCIOPOAOM U YCIOBUS BO3HMKHOBEHUS U NPeKpaLLeHns ropeHns (noxapa), 03HakoMmneHune ¢
o6pasuamm OKCMAo0B M ONUcaHMUe UX CBOMUCTB, Nony4veHne, cobupaHue, pacno3HaBaHne n ndydeHme
CBOWCTB Bogopoaa (ropeHune), B3aumogencrame sogopoaa ¢ okengom meam (Il) (8o3amoxHo
ncnonb3oBaHue BuaeomaTepuanos), HabnogeHve obpasLoB BELLECTB KONMYeCTBOM 1 MOnb,
nccnenoBaHne ocobeHHOCTEN pacTBOPEHUS BELLIECTB C pas3fnNYHON pacTBOPUMOCTLIO,
NpUroToBMEHNE PacTBOPOB C ONPeaenEHHON MacCoBON JoNen pacTBOPEHHOIO BELLECTBa,
B3auMogencTeme BoAbl C MeTannamum (HaTpuem u kansumem) (BO3MOXHO MCMNOMNb30BaHne
BMAEeOMaTepmanos), uccnegoBaHne o6pasLIOB HEOPraHNYECKNX BELLECTB pas3nnyHbIX KNaccos,
HabnogeHne N3MEHEHUS OKPaCKN MHANKATOPOB B pacTBOPaXxX KUCMOT U LLIENoYen, u3ydeHne
B3aumopencTtaust okcnaa meau (ll) ¢ pactBOpoM CEPHOM KUCMOThI, KUCAOT C MeTannamu, peakumim
HerTpanuaaumm, nony4eHne HepacTBOPMMbIX OCHOBaHUN, BbITECHEHNE OAHOrO MeTanna apyrum n3
pacTBopa COoNu, peLleHne 3KCnepuMeHTanbHbIX 3adad no TeMe «BaxkHenLwme knaccol
HeopraHM4YeCcKNX CoeguHEHNNY.

MNepuopunyeckun 3akoH u MNepuoaunyeckan cmcteMa XMMUYeCKUx anemeHTos . U.
MeHnpgeneesa. CTpoeHne aToMoB. Xummuyeckas cBszb. OKUCNUTENbHO-BOCCTAaHOBUTENbHbIE
peakuum

MepBble NONbITKM KNaccuukaumm XMMUYECKUX areMeHToB. MoHSTUE 0 rpynnax CXoaHbIX
3/1EMEHTOB (LLENOYHbIE U LENOYHO3EMENbHBLIE METaNSbl, rarioreHbl, MHEPTHbIE rasbl). ANEeMeHTHI,
KoTopble 06pa3ytoT ampoTEPHbIE OKCUAbI U MMOPOKCUIbI.

Mepuogunyeckmin 3akoH. MNMepunoanyeckasa cuctema xummyecknx anementos [1. . MeHgeneesa.
KopoTkonepuogHas n gnvHHonepuogHasa popmel Neprnoanyeckon CMcTeMbl XMMUYECKUX 3NIEMEHTOB
0. V. MeHgeneesa. Nepuogpl 1 rpynnbl. PU3mMyecknin CMbIC NOPSLKOBOro HoMepa, HOMeEPOB
nepuvoga u rpynmnbl 3fieMeHTa.

CtpoeHnne atomoB. CocTaB aTOMHbIX saep. M3oTonbl. AnekTpoHbl. CTpoeHME SNeKTPOHHbIX
obornoyek atomoB nepebix 20 xumMrnyeckux anemeHToB Nepunoanyeckon cuctemsl . U.
MeHaeneeBa. XapakrepucTmMka XMMMYECKOro arieMeHTa no ero nosoxeHuto B Neprnognyeckomn
cucteme 1. N. MeHpeneesa.

3aKOHOMepHOCTVI M3MEeHeHUA pagnyca atoMmoB XMMNYECKUX INNTEMEHTOB, METAJIJTUHECKUX U
HeMeTanIn4yecknx CBOMCTB Mo rpynnam un nepuonam.

3HaueHune lNepuroandeckoro 3akoHa n Neprnogn4eckon CUCTEMbI XMMUYECKNX 3NTEMEHTOB A4
pas3BuTUS Haykn u npaktuku. [. . MeHgeneeB — y4€HbIN U rpaXKgaHuH.

Xummyeckas cBsisb. KoBaneHTHas (NonsipHas 1 HenonsipHas) cBA3b. ONeKTPooTPULATENbHOCTb
XVIMUYECKUX INIEMEHTOB. VIOHHas CBA3b.

CteneHb okncnenusi. OKMCNMTENBbHO-BOCCTAHOBUTENbHbIE peakuunn. I'Ipou,eccu OKUCINeHna n
BoccTaHoBneHusi. OKNCnuTenu n BOCCTaHOBUTENM.

Xumudeckull akcrniepumMeHm:

n3yyeHne obpasLoB BeLLEeCTB MEeTanoB 1 HEMEeTannoB, B3anMo4eNncTBMe rMapokcmaa LuHKa ¢
pacTBOpaMU KUCIIOT U LLIENIOYen, NPOBEAEHNE OMbITOB, UITIOCTPUPYIOLLIMX NMPUMEPbLI OKUCTIUTENBHO-
BOCCTaHOBUTESbHbIX peakuun (ropeHne, peakummn pasnoxXeHns, CoequHeHns).

MexxnpedmemHsbie cesizu

Peanusaumsi MeXnpeaMeTHbIX CBSI3e NpU M3y4eHUN XMMKKM B 8 Knacce OCyLLECTBISETCS Yepes
MCMOMb30BaHMe Kak 0BLLMX eCTECTBEHHO-HAYYHbIX MOHSATUI, TaK U MOHATUIA, SBMSIOLLMXCS
CUCTEMHbIMU ANS OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAYYHOrO LMKIa.

O6L1Me ecTeCTBEHHO-HaY4YHble MOHATUA: Hay4YHbI DaKT, TMNoTe3a, TeOpUs, 3aKOH, aHanun3, CUHTE3,
Knaccudukaumsi, NnepruoanydHoCTb, HabnaeHne, SKCNepUMEHT, MoOeNMpoBaHue, U3MepeHie,
Mogenb, ABMNeHne.



duanka: maTepusi, aToM, 3NEeKTPOH, MPOTOH, HEMTPOH, UOH, HYKNWA, U30TOMbI, PaANOaKTUBHOCTb,
MoJsieKyrna, afekTpUYecKnin 3apa, BELLECTBO, Teno, 06bEM, arperatHoe COCTOsiHUE BELLLeCTBa, ras,
puanyeckue BenUUMNHbI, eanHULbI U3MEPEHNs, KOCMOC, NnaHeTsl, 38é3abl, ConHue.

Buonorusa: dotocmHTEs, AbixaHue, bruocdepa.

leorpadmsa: atmocdepa, rmapocdepa, MuHepansbl, ropHble NOPOAbl, NONe3HbIe UCKoMaeMble,
TOMMMBO, BOAHbIE PECYPChI.

9 KNACC
BeluecTBO U XMMHYecKasa peakums

Mepuogmnyeckmin 3akoH. MNepuoanyeckasa cuctema xummyecknx anemenTos [1. . MeHgeneesa.
CTpoeHne atoMmoB. 3aKOHOMEPHOCTM B UBMEHEHUN CBONCTB XMMUYECKNX STIEMEHTOB NEPBbLIX TPEX
nepuoaoB, Kanusi, KanbLmsi U X COEOUHEHUIA B COOTBETCTBUM C NOSIOXKEHNEM 3NIEMEHTOB B
lMepuognyeckom cucteMe N CTPOEHNEM UX aTOMOB.

CTpoeHme BeLLleCcTBa: BUAbl XMMNYECKON CBA3U. TUnbl Kpuctanmnn4ecknx peLLIéTOK, 3aBNCUMOCTb
CBOWCTB BeLLlecTBa OT TMna KpMCTaJ'IJ'IVI‘-IeCKOIZ peLIJéTKI/I M BUAA XMMUYECKOWN CBS3M.

KJ'IaCCI/Iq.)I/IKaLI,MFI M HOMEHKInaTypa HeopraHn4eCkmnx BeLLecCTB. XuMmn4yeckune cBOMNCTBa BELLECTB,
OTHOCALUUXCA K pa3fminvHbIM KraccamM HeopraHU4eckmnx COoeMHEHNN, TeHeTU4ecKas CBs3b
HeopraHn4eckmnx BeLLECTB.

Knaccudukaumns xummyeckmx peakumii o pasfmyHbIM Npu3Hakam (no Yncny 1 coctasy
y4acTBYIOLLMX B peakumy BELLECTB, MO TENNOBOMY 3PdEKTY, MO UBMEHEHUIO CTENEHEN OKUCIEHMS
XUMUYECKNX 3NEMEHTOB, N0 0OPATMMOCTU, MO Y4aCTUIO KaTanunsaTopa). 3K30- U 3HAOTEPMUYECKUNE
peakumm, TEPMOXUMUYECKNE YPABHEHUS.

MoHSATME O CKOPOCTU XMMUYECKON peakumm. MNMoHsATME 06 0BpaTMMbIX U HEOBPATUMbIX XUMUYECKMX
peakumsix. MoHATME O FOMOreHHbIX U FreTeporeHHbIX peakumsax. MNoHsATue o katanuse. MoHsTue o
XMMUYECKOM paBHoBecun. PakTopbl, BNUSIOLLME HA CKOPOCTb XMMUYECKON peakumm 1 NosoxeHue
XMIMUYECKOro paBHOBECHUS.

OKMCNNTENbHO-BOCCTAHOBUTENbHbIE PeaKLMM, NEKTPOHHbI GanaHc OKUCNTENbHO-
BOCCTaHOBUTENbHOM peakuun. CocTaBneHne ypaBHEHWI OKUCTIUTENbHO-BOCCTAHOBUTENbHBLIX
peaKkuuii C UCMonb30BaHMEM MeToAa 3MeKTPOHHOro GanaHca.

Teopust aNeKTPONUTUYECKON Anccoumaunmn. ANeKTPonnTbl N HESNEKTPONNTLI. KaTUOHbI, aHWOHLI.
MexaHu3am anccoumaumm BELWECTB C Pa3fiMYHbIMU BUOAMU XMMUYeckon cBssn. CteneHb
auccounaunn. CunbHble 1 cnadble SNeKTponnThbI.

Peakunn noHHoro obmeHa. YcnoBusi NpoTekaHUs peakunini NOHHOro oGMeHa, NosHbIe U
COKpaLLEHHbIE MOHHbIE ypaBHEeHUS peakunin. CBOMCTBA KUCIOT, OCHOBAHW N COSEN B CBETE
npeacTaBneHnii 06 aNeKTPONUTUYECKON anccoumaumnn. KayecTBeHHbIe peakLmm Ha UOHbI. [NoHsTHe
O rMaponmse conen.

Xumudeckull akcrniepumMeHm:

O3HaKOMIIEHME C MOAENsIMU KpUCTanMyeCckux peLuETok HeoOpraHMYeCckux BEeLLEeCTB — MeTansmnos u
HemeTannos (rpaduTta n anvasa), CroXHbIX BELLECTB (Xnopuaa HaTpus), uccnegosaHme
3aBUCMMOCTU CKOPOCTM XMMUYECKON peakumnmn oT BO3LENCTBUS pas3fnndHbIX (hakTopos,
nccregoBaHve 3NekTponpoBOAHOCT PacTBOPOB BELLECTB, NpoLecca AMccoLmaLmmn KUCnoT,
Leno4en n conen (BO3MOXHO MCMNOMb30BaHME BUAEO MaTepmarnos), NpoBeeHNE ONbITOB,
UNNIOCTPUPYIOLLMX MPU3HAKM NPOTEKaHUS peakumii MOHHOro obmeHa (obpa3oBaHue ocagka,
BbleneHue rasa, oopasoBaHue BoAbl), OMNbITOB, UMMOCTPUPYIOLLMX NPUMEPBI OKUCITUTENbHO-
BOCCTaHOBMWTENbHbIX peakunii (ropeHne, peakunm pasnoxeHusl, CoOeQUHEHNS), pacrno3HaBaHue
HeopraHM4YecKMx BELLECTB C MOMOLLbI Ka4eCTBEHHbIX peakuuii Ha NOHBbI, peLleHne
3KCMepuUMeHTanbHbIX 3afau.

HemeTannbl u nx coegnHeHns

Ob6uwas XapaKTepucTuka ranoreHoB. OcobeHHocTH CTPOEHNA aTOMOB, XapakKTepHble CTeNneHn
OKUCIeHuA. CTpoeHme " (bVISI/I‘-IeCKI/Ie CBOMCTBa NPOCTbIX BELWECTB — rarnioreHoB. Xummndeckune
CBOMCTBA Ha npunmMmepe xmnopa (B3aVIMOD,eI7ICTBI/Ie C MeTannamm, HemeTtarisiamu, LU,eJ'IO‘-IaMVI).



Xnoposogopoa. ConsiHasi KUCNoTa, XMMUYECKUe CBOWCTBA, NosfyyYeHne, NpuMeHeHue. [lencrevne
X1opa u XriopoBoaopoaa Ha opraHn3mM YenoBeka. BaxkHenlwmne xnopuapl U UX HaxoxaeHve B
npupoae.

O6was xapaktepuctmka anemeHToB VIA-rpynnbl. OCOGEHHOCTN CTPOEHMSI aTOMOB, XapakTepHble
cTeneHn okucrneHusi. CTpoeHue n uamyeckme CBOMCTBa NPOCTLIX BELLECTB — KUCMOPOoAa U cepbl.
AnnoTponHble MoaudMKaL MM Kucropoaa u cepbl. XuMuyeckne cBoncTea cepbl. CepoBogopos,
CTpoeHune, puanyeckmne n xmummyeckmne ceoictea. OKcuabl Cepbl Kak NpeacTaBUTENN KUCIOTHbIX
okcuaoB. CepHasi kucnoTa, usmyeckme n xmmmyeckme cBomcTea (obLume Kak NpeacTaBuTens
Kracca KMCnoT 1 cneundumyeckmne). XMMUYeckne peakuum, nexaiime B OCHOBE NPOMbILLIIEHHOMO
cnocoba nony4yeHust cepHow KucnoTbl. NpuMeHeHne cepHol KUCnoTbl. Conmn cepHow KUCNOoThI,
KayecTBEHHasl peakumsi Ha cynbgaT-noH. HaxoxaeHve cepbl 1 €€ coefuHeHWI B Npupoae.
Xummyeckoe 3arpsi3HEHNE OKpYKatoLLeln cpeabl COEAMHEHUSIMU Cepbl (KUCMOTHbIE A0XKAN,
3arpsisHeHve Bo3ayxa M BOAOEMOB), Crocobbl ero NpefoTBpaLLeHust.

Obwasa xapakrepuctumka anemeHToB VA-rpynnbl. OCOGEHHOCTU CTPOEHMS aTOMOB, XapakTepHbIe
CcTerneHn okncrieHns. A3oT, pacnpocTpaHeHve B npupoae, pusnveckme n Xmmmyeckme CBOMUCTBA.
KpyroBopoT asoTa B npupoge. AMMuak, ero (omsandeckme n XuMmyeckne CBOMCTBa, NonyvyeHue u
npuMmeHeHne. Conn aMmMoHus, nx PUsndeckme n XMMn4eckne CBOMCTBa, NPUMEHEHUE.
KavecTBeHHasa peakumsi Ha MOHbl aMMOHUSA. A30THas KUCNOTa, eé nornyyeHne, pusndeckmne n
XnMun4eckne ceonctaea (obLume Kak NpeacTaBUTens Knacca KUCNoT 1 cneumduydeckue).
Mcnonb3oBaHne HUTPaTOB M CONer aMMOHUA B Ka4eCTBE MUHEparibHbIX yA00peHun. Xnmmyeckoe
3arpsA3HeHne oKpyXaroLlen cpeabl CoOeaMHEHNSIMM a30Ta (KUCMNOTHbIE AOXAM, 3arpsi3HEHME BO34yXa,
noysbl U BOAOEMOB). ®occhop, annoTponHeie Mogmdmkauumn gpocdopa, Pusnyeckne n Xmmmnieckmne
ceownictBa. Okeng doccopa (V) n boccopHas kucnota, hmanyeckme n XuMnm4eckne CBOMCTBA,
nony4yeHue. Micnonb3oBaHue pocdaToB B kKa4eCcTBE MUHEpParbHbIX YA0OPEHNA.

Obwas xapakrepucTtmka anemeHToB [VA-rpynnbl. OCOGEHHOCTU CTPOEHMSA aTOMOB, XapakTepHbIe
CTeneHn oKUCNeHns. Yrnepon, annoTponHble MogmMdmkaunmn, pacnpocTpaHeHne B Npupoae,
dmsnyeckmne n xmmmyeckme ceorcTea. Agcopbuns. Kpyrosopot yrnepoga B npupoge. Okenabl
yrnepoaa, nx usnmyeckme n XuMm4yeckmne CBOMCTBA, AENCTBUE HaA XXUBbLIE OPraHn3mbl, NONydYeHne n
npMMeHeHne. DKonornyeckme Npobnemel, CBA3aHHbIE C okcuaoMm yrnepoga (IV), runoresa
rnobanbHOro NOTENNEeHUs KNuMaTa, NapHUKOBbLIM 3dekT. YronbHas K1UcnoTta u eé conu, nx
dusnyeckne n XMMmMyeckme CBOMCTBA, NOMyyYeHne u NnpumeHeHne. KadecteeHHas peakuus Ha
KapOoHaT-noHkbl. Micnonb3oBaHne kapboHaToB B ObITY, MeaMLMHE, MPOMbILLITEHHOCTM U CENTbCKOM
XO3ANCTBE.

MepBoHa4vanbHble NOHATUS 06 OpraHNYecKUX BELLLECTBaX Kak O coeanHeHusaX yrnepoaa (MeTaH,
3TaH, 3TUMEH, aueTUneH, aTaHor, rMUUepUH, YKCycHas kucnoTa). MNpupoaHble NCTOYHUKM
yrneBoaopoAoB (Yronb, NPUPOAHbIV ra3, HedThb), NPOAYKTbI X NepepaboTku (0eH3NH), X porb B
ObITY U NpOMbILLNEHHOCTU. MOHSITUE 0 BMONOrMYECKN BaXKHbIX BELLECTBAX: Xupax, benkax,
yrnesogax — 1 UX posin B XU3HKW YernoBeka. MaTepuanbHoe eanHCTBO OpraHUYeckux u
HEOPraHNYeCcKUX CoeaNHEHNIA.

KpemHui, ero pmsnyeckme n xmummyeckme CBONCTBa, nonydeHme n npumeHeHme. CoeguHeHns
KpeMHus B npupoge. O6wme npeactaeneHus 06 okeuge kpemMuus (1V) n KpeMHUEBOW KUCTOTE.
Cwvnukartbl, MX UCMONb30BaHNE B ObITY, B MPOMBbILLAEHHOCTU. BaxHelwme cTponTenbHble
MaTepuarnbl: Kepamuka, CTEKIO, LLEMEHT, 6ETOH, ene3obeToH. MNpobnembl 6e3onacHoro
NCMNOMb30BaHNS CTPOUTENbHBIX MaTepUanos B MOBCEAHEBHOM KU3HU.

Xumuyeckul 3KkcriepumMeHm:.

n3yyeHne obpasLoB HEOPraHUYECKNX BELLECTB, CBOMCTB COMSIHOM KUCIOThI, MpoBeAeHne
Ka4yeCTBEHHbIX peakUMin Ha XIopua-MoHbl 1 HabnaeHe NPU3HAKOB NX MPOTEKaHWs, OMbIThI,
oTpaxatwLine pmnsnyeckme n XMMmn4eckme CBONCTBa rarioreHoB U X CoOeaUHEHN (BO3MOXHO
ncnonb3oBaHue BMaeoMaTepuarnos), 03HaKoMIeHe ¢ obpasuamm Xropuaos (ranoreHnaos),
O3HakomIieHve ¢ obpasuamMm cepbl U €€ coeaMHEHUAMY (BO3MOXHO MCNOMb30BaHUe
BMAeomaTtepuarnoB), HabnwaeHne npouecca obyrnuBaHnst caxapa nog AencTBruem
KOHLIEHTPMPOBAHHOW CEPHOW KUCIOTbI, N3y4EHNE XUMUYECKNX CBONCTB pa3baBneHHOM CepHoOm
KMCNOTbI, NPOBEAEHME KaYECTBEHHON peakLmmn Ha cynbaT-MoH 1 HabngeHne nNpusHaka eé
npoTekaHusl, 03HaKOMITeHMEe ¢ hM3NYECKMMM CBOMCTBAMU a30Ta, hocdopa N X CoeaNHEHNI
(BO3MOXHO MCMONb30BaHME Bugeomarepumanos), obpasuamm asoTHbIX U OCHOPHbIX YA00peHUI,



nonyyeHune, cobmpaHue, pacnosHaBaHue U U3y4YeHre CBOCTB ammuaka, MPoBeAeHNE KaYeCTBEHHbIX
peakumii Ha MOH aMMOHUS U hocdaT-NoH U N3ydeHre NPU3HAKOB MX NPOTEKaHUs, B3aMMoaencTBue
KOHLEHTPMPOBAHHOM a30THOMN KNUCMNOTbI C MEAbIO (BO3MOXHO MCMOSb30BaHNE BUaeOMaTeprasnos),
n3yyeHve Moaenen KpUcTanIMyeckmx peLwéTok anvasa, rpacduta, dynnepeHa, 03HakoOMIeHNE C
npoLeccom aacopOumm pacTBOPEHHbIX BELLECTB aKTMBUPOBAHHBLIM YINEM U YCTPONCTBOM
npoTmBorasa, nony4yeHne, cobmpaHune, pacrnosHaBaHve 1 U3y4eHne CBOWCTB YrIEeKUCIoro rasa,
npoBefeHNe Ka4eCTBEHHbIX peakLmMin Ha kapboHaT 1 CUIMKaT-MOHbI U U3yYeHUE NPU3HAKOB X
NpoTeKaHusl, 03HAKOMITEHME C NPOAYKLMEN CUNMKATHOW NPOMbILLIEHHOCTU, peLleHne
aKcnepuMeHTarnbHbIX 3a4a4y no Teme «BaxkHellune HemeTansbl U UX COeQNHEHNS».

MeTannbl 1 UX coeanHeHUs

O6Las xapakTepuUcTMka XMMUYECKMUX 3NIEMEHTOB — METASINOB HA OCHOBAHUN NX NMOJTOXEHUS B
lMepuogmyeckom cucteme xummyecknx anemenTos [1. . MeHgeneeBa n CTpoeHUs1 aTOMOB.
CtpoeHne metannos. Metannuyeckas cBsidb 1 MeTannmyeckasi Kpuctanmyeckas peluéTka.
ONEeKTPOXUMUYECKUI P HaMNPsKEHU MeTannoB. Pnsanyeckne n XMMM4eckme CBOMCTBa MeTarMoB.
O6wue cnocobbl nonyvyeHna metannos. [oHATME 0 KOPPO3MU METarnoB, OCHOBHbIE CMOCO6bI
3alWNThl UX OT KOppo3mKn. Crnasbl (CTanb, YyryH, SHOpantoMUHUR, 6GpoH3a) U NX NpMMeEHeHne B ObITy
N NPOMBILLIEHHOCTN.

LlenoyHble meTannbl: NnonoxeHue B [epnognyeckon cucteme XmmMmyecknx anemeHTos . Y.
MeHaeneeBa, CTPOEHNE UX aTOMOB, HaxoXaeHne B npupoae. Prusmyeckme n XuMmnyeckne cBorCTea
(Ha Nnpumepe HaTpusa 1 kanusa). OKkeuapl U IMOPOKCUAbLI HATPUSA 1 Kanus. NprMeHeHne LWenoYHbIX
MeTansioB N UX COEANHEHUN.

LLlenoyHo3emenbHble METanbl MarHU 1 Kanbumin: nonoxeHune B Nepunognyeckon cucteme
Xxummndecknx anemenToB [1. . MeHgeneesa, CTpOEHME X aTOMOB, HaXOXAEHNE B Npupoae.
dusnyeckne N XMMmmyeckne CBONCTBa MarHUs U KanbUusa. BaxkHenumne coeanHeHns kanbumnsa (okeua,
rmapokcua, conm). XKECTKOCTb BOAbI U CNOCObbI €€ YyCTpaHEeHUS.

AntomuHuin: nonoxeHue B [Nepnoguyeckon cucteme xmmmyecknx anemeHtoB [. V. Mengeneesa,
CTPOEHME aToMa, HaxoxaeHue B npupoae. Pusnyeckne n XuMmMYeckne CBOMCTBa antoMUHUS.
AmdoTepHble CBOMCTBA OKCUAA N rMapoKCuaa antoMUHAS.

>Keneso: nonoxeHue B MNepuogndeckon cucteme xmmmdeckux anemeHTos [. . MeHgeneesa,
CTpOEHMe aToMa, HaxoxaeHue B npupoge. Pusmyeckne n xsmummyeckne ceoncTea xenesa. Okcuabl,
rmgpokeuabl u conu xenesa (l1) n xenesa (lll), nx coctas, CBOWCTBa U MOIy4YeEHNME.

Xumudeckull akcriepumMeHm:

O3HaKoMJIeHME ¢ oOpasuammn MeTansoB 1 CNNaBoB, UX PU3NYECKUMN CBOMCTBaAMMU, N3YyHEHNE
pe3ynbTaToB KOPPO3UMN METAroB (BO3MOXHO UCNONb30BaHNE BugeomaTepmanoB), 0cobeHHoCTeN
B3aMMOOENCTBUS OKCaa KanbLmsi U HAaTPUS C BOAOKW (BO3MOXKHO UCMONb30BaHME
BMgeomaTepuarnos), MCCrie4oBaHNe CBOMCTB XECTKOW BOAbI, NpoLecca ropeHuns xenesa B
kncnopoge (BO3MOXHO UCMoNb30oBaHME BUuaeoMaTepmarnos), NPU3HaKoB NPOTEKaHUS Ka4eCTBEHHbIX
peakumin Ha MOHbI: MarHusl, Kanbums, antoMnHNE, umHka, xenesa (1) v xenesa (1), megu (Il),
HabngeHne n onvcaHne NpoLEeCcCOB OKpaLLMBaHUS MfIaMEHN NOHAaMK HaTpPUS, Kanusi U Kanbums
(BO3MOXXHO MCMOMb30BaHWe BUgeoMaTepumarnos), uccnegoBaHme aMoOTepPHbIX CBOMCTB rmapokcmaa
arntoMMHUA 1 TMOPOKCMAA LUMHKA, PeLleHne 3KCNePUMEHTarbHbIX 3a4ad No Teme «BaxHenwme
MeTanmnbl U UX COEQMHEHNSI».

Xumusa n okpyxawlLuasa cpega

BelyectBa 1 MaTepuarnsl B NOBCEQHEBHOI XM13HM YenoBeka. besonacHoe ncnonb3oBaHne BELECTB
N XMMWUYECKUX peakumin B GbITy. [MepBasi MOMOLLb NPU XMMUYECKUX OXOraxX 1 OTPaBMEHUSIX.

Xumuyeckoe 3arpss3HeHne oKpyxatoLlen cpefbl (npegenbHasi 4ONyCTMMas KOHLEHTpaLUMS BELLECTB,
aanee — MNAK). Ponb xuMun B peLLeHnn 3KONorm4ecknx npobem.

Xumuyeckul 3KkcriepuMeHm:
n3y4veHne obpasLoB MaTepuarnos (CTeKNo, cnfaBbl METaNMoB, NONIMMEpPHbIE MaTepuarsl).

MexnpedmemHsbie cesizu



Peanusauus MeXnpegmMeTHbIX cBA3en npn n3yvyeHmm xmvmmmn B 9 knacce ocyLlecTBndAeTcA 4Yepes
NCnonb3oBaHMeE Kak 00X €CTeCTBEHHO-Hay4HbIX NOHATUMN, TaK U MOHATUN, ABNAKOLLNXCA
CUCTEMHbIMU ONA OTAENbHbIX NpeaMeToB eCTECTBEHHO-Hay4YHOro uukra.

O6bwume €CTeCTBEHHO-HaYy4Hbl€ NOHATUA: Hay'-IHbIIZ CbaKT, rmnoTesa, 3akoH, Teopud, aHalin3, CUHTES,
KJ'IaCCI/I(bVIKaLI,VIFI, nepnoanyHoOCTb, HabnogeHue, JQKCNEpUMEHT, MoaennpoBaHune, namepeHue,
Moaernb, ABneHune, I'IapHI/IKOBbIIZ Sd)d)eKT, TEeXHoInorn4a, matepuansbl.

dusmka: maTepusi, aToM, SNEKTPOH, MPOTOH, HEMTPOH, UOH, HYKNUA, U30TOMbI, PaAMOaKTUBHOCTb,
MoreKyna, aneKTpUYeckuii 3apsia, NPOBOAHWUKK, NONYyNPOBOAHUKMN, ANSMEKTPUKM, (DOTOINEMEHT,
BeLLIecTBO, Terno, 06bEM, arperaTtHoe COCTOsIHUE BeLLecTBa, ra3, pacTBop, pacCTBOPUMOCTb,
KpucTannuyeckas pellértka, cnnasbl, Usnyeckne BenuinHbl, eAMHULbI U3MEPEHMUSsl, KOCMUYEcKoe
NPOCTPaHCTBO, NNaHeThl, 38€3abl, ConHue.

Buonorus: d.)OTOCMHTe3, OblXaHune, 6|/|occbepa, 9KOoCcuctema, MnHeparibHble y,u,o6peH|/1;|,
MUKPO3J1IEMEHTbI, MaKpO3JieMEHTbI, NTaTellbHblE€ BELeCTBa.

leorpadmsa: aTmocdepa, rmapocdepa, MUHeparnbl, ropHbIe Nopoapl, NonesHblie NcKonaemsle,
TOMNNBO, BOAHbLIE PECYPChI.

NNAHUPYEMBbIE PE3YIIbTATbl OCBOEHUA NMPOrPAMMbI MO XUMUU HA YPOBHE
OCHOBHOI'O OBLLEINo O6PA30OBAHUA

NMNYHOCTHDbIE PE3YIbTATDI

JInYHOCTHbIE pe3ynbTaTbl OCBOEHMS NMPOrpaMMbl OCHOBHOIO 06LLero o6pasoBaHust 4OCTUralTCs B
xoae 0by4EeHUss XMMUM B eAMHCTBE Y4ebHOWM M BoCIMTaTeNbHOW AeSTENbHOCTM B COOTBETCTBUM C
TPaAMUMOHHBIMU POCCUACKMMUN COLMOKYNBbTYPHBIMUA U AYXOBHO-HPABCTBEHHbIMW LIEHHOCTSIMMA,
NPUHATLIMK B 0BLLECTBE NpaBuiamn 1 HOpMaMu NOBEAEHMS U CrocOoBCTBYIOT NpoLleccam
CaMOro3HaHu1sl, CaMopasBUTUS U coumanmaaumum obyyaroLmxcs.

JInyHOCTHLIE pe3ynbTaTtbl OTpa)aroT rOTOBHOCTb o6yqa+ou.w|xc;| pykoBOOCTBOBaTbLCA cuctemon
NO3UTUBHbIX LLEHHOCTHbIX OpMeHTaLlMVI N pacwmnpeHne onbita AeATeNIbHOCTUN Ha €€ OCHoBe, B TOM
Yyuycrne B 4acTtu.

1) naTpMoTU4ECKOro BOCNMUTAHUA:

LIEHHOCTHOIrO OTHOLLEHWSI K OTEYECTBEHHOMY KYIbTYPHOMY, UICTOPUYECKOMY M HAYYHOMY Hacneauio,
NMOHMMaHUS 3HAYEHNSA XMMNYECKOW HaYyKM B XXN3HM COBPEMEHHOIO 06LLLECTBA, CNOCOBHOCTM BnageTb
[OCTOBEPHOWN MHGOpPMaLME 0 NepeaoBbIX AOCTMXKEHUSX N OTKPbITUAX MUPOBON N OTEYECTBEHHON
XUMWUN, 3aNHTEPECOBAHHOCTN B HAay4HbIX 3HaHUSAX 06 yCTPOMCTBE MUpa 1 OOLLECTBA;

2) rpaXxAaHCKOro BOCMUTaHUSA:

npeacTaBeHns O coumanbHbIX HOpMax Y MpaBmnnax MEXIMYHOCTHBIX OTHOLLUEHWIA B KOMNMEKTUBE,
KOMMYHUKaTUBHON KOMMETEHTHOCTM B OOLLIECTBEHHO NMoMesHou, yyebHonccneaoBaTenbCkowu,
TBOPYECKOM M APYrUX BUOAX OEATENbHOCTU, FTOTOBHOCTM K pa3HOOOpa3HoOM COBMECTHOM
AeATenbHOCTU NPU BbINOMHEHUW YYEOHbIX, NO3HABaTENbHbIX 3a4a4, BbIMOITHEHUN XUMUYECKNX
3KCNEPMMEHTOB, CO34aHUN Y4EOHbIX MPOEKTOB, CTPEMIIEHUS K B3aVMOMOHUMAHMWIO 1 B3aMMOMOMOLLN
B npovecce 3Ton y4ebHoM OeaTeNnbHOCTH, TOTOBHOCTY OLEHUBaTL CBOE MOBEAEHNE U MOCTYMKN
CBOMX TOBapuLLElN C NO3MLUM HPABCTBEHHbIX Y NPaBOBbIX HOPM C YYETOM OCO3HAHUSA NOCNEACTBUMA
MOCTYMKOB;

3) LLeHHOCTU Hay4YHOro NO3HAHUA:

MMUPOBO33pEHYECKME NPeACTaBNeHUsl O BELLECTBE U XMMUYECKOW peakLnn, COOTBETCTBYIOLLME
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW 1 COCTABMSIOLLME OCHOBY AN MOHUMAaHUS CyLHOCTU
Hay4YHOW KapTUHbI M1pa, MPEACTaBNEHNS1 06 OCHOBHbLIX 3aKOHOMEPHOCTSAX Pa3BUTUS NPUPOAbI,
B3aMMOCBSI35IX YesloBeka C NPUPOAHON CPpeaoi, O POINN XUMMU B NMO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

nosHaBaTernbHble MOTUBbI, HAMpPaBNeHHbIE Ha NOSlyYeHNe HOBbIX 3HaHWI MO XMMUK, HEOOX0AMMbIe
Onst 06bACHEeHNA HabnogaemMbIX NPOLLECCOB M SABMEHUI, NO3HaBaTENbHOW, MHHOPMALMOHHON U
YNTaTENbCKOM KyNbTYpbl, B TOM YMCIle HAaBbIKOB CaMOCTOSITENbHOM paboTbl C y4eOHbIMU TeKCTaMu,



CNpaBoOYHOM NUTEPaTYPON, AOCTYMHLIMU TEXHUYECKUMU CpeacTBaMn NMHPOPMALMOHHbIX
TEXHOMNOINMN;

WHTEPEeC K 00Y4YEeHNIO 1 NO3HaHNI0, NM0BO3HATENbHOCTb, FOTOBHOCTL M CMOCOBHOCTL K
camMoobpa3oBaHunio, NPOEKTHOW 1 UCCNenoBaTeNbCKoW AeATENbHOCTA, K OCO3HaHHOMY BbIGopy
HanpaBNeHHOCTM U YPOBHSA 00yYeHUs B AanbHeNlLLEeM;

4) doopMmupoBaHUA KyJbTypbl 340POBbA:

OCO3HaHMWe LLeHHOCTM XM3HW, OTBETCTBEHHOrO OTHOLLEHWS K CBOEMY 30POBbLI0, YCTAHOBKM Ha
300pOBbIV 06pa3 XM3HW, 0OCO3HAHWE MOCNEACTBUI U HENPUATUE BPeaHbIX NpuBbIYeK (ynoTpebneHus
arnkoronsi, HAPKOTUKOB, KYPEHUs1), HeobXxoaMMOCTN cobntoAeHMs npasun 6esonacHoCT Npwu
obpaLleHnn ¢ XMMUYECKMMN BELLLECTBaMW B ObITY U peanbHO XXU3HU;

5) TpyAOBOro BOCNUTaHUA:

WHTEpPEC K NPaKTUYeCKOMY U3y4YeH o Npodbeccuii U Tpyaa pasnmMyHoro poaa, yBaKeHue K Tpyay v
pesynbTatam TPYAOBOWN AEATENbHOCTM, B TOM YNCIE Ha OCHOBE NPUMEHEHUSA NMPEAMETHbIX 3HAHWU
MO XMMWUW, OCO3HAHHbIV BbIGOP MHONBMAYANBHOW TPAEKTOPUN NPOAOIIKEHNST 06pa3oBaHUs C yHETOM
NINYHOCTHbIX MHTEPECOB U CMOCOOHOCTM K XUMUK, OBLLIECTBEHHBIX MHTEPECOB N NOTPeBHOCTEN,
yCneLwHon NpoeccMoHanbHoON AEeATENBbHOCTU U Pa3BUTUS HEOOXOANMBIX YMEHUIA, TOTOBHOCTb
aganTupoBaTbCs B NPodeCccnoHanbHom cpeae;

6) 9KONOrM4YeCcKoro BoCnuUTaHus:

9KONOrMYeckn LienecoobpasHoe OTHOLLEHWNE K NMPUPOAE KaK MCTOYHMKY KU3HWU Ha 3emne, ocHoBe eé
CyLLIECTBOBaAHUS, MOHMMaHWE LIeHHOCTN 340pOBOro U 6e3onacHoro obpasa »usHu, OTBETCTBEHHOE
OTHOLLEHME K COBCTBEHHOMY (P13NYECKOMY M MCUXMYECKOMY 3[00POBbI0, OCO3HAHUE LLEEHHOCTU
cobntogeHus npasun 6e3onacHoro noBeaeHUst Npu paboTe ¢ BellecTBaMu, a Takke B CUTyaumsx,
YrpoXatoLLMX 300POBbLI0 U KU3HU NoAeN;

CMOCOBHOCTU MPUMEHATL 3HAHWUSA, Nofy4YaeMble NPU N3y4eHNN XMMUN, AN peLIeHNs 3aaay,
CBSA3aHHbIX C OKpy>KatoLLen NpUpoaHON cpeaon, ANS NOBbILLEHNSA YPOBHS 9KOSTOrMYECKON KynbTypbl,
OCO3HaHUSA rnobanbHOro Xxapakrepa 3KoNnormM4eckmx npobnem n NyTen nx peLleHns NnocpeacTsom
METOA0B XMMMWM, SKOSIOTMHYECKOTO MbILLITEHNSA, YMEHUS PYKOBOACTBOBATLCH MM B NMO3HaBaTENbHON,
KOMMYHMKaTUBHOM N COLMaribHOW NpakTuke.

METANPEAMETHbIE PE3YJIbTATbI

B coctaBe MeTanpeaMeTHbIX pe3ynbTaToB BbIAENSIOT 3Ha4YMMble A PopMUpPOBaHUS
MMPOBO33PEHUS 0BLLEHaYYHbIE MOHSATUS (3aKOH, TEOPUSI, MPUHLMM, rMnoTesa, dakT, cuctema,
MPOLLECC, SKCTIEPUMEHT U APYroe.), KOTOPbIE UCMOSb3YIOTCSH B ECTECTBEHHO-HaYUYHbIX Y4E€OHbIX
npegMeTax 1 No3BOMSAT HA OCHOBE 3HAHWI U3 3TUX NPpeaMeToB (DOpMUPOBaTL NpeACcTaBeHNEe O
LIeNOCTHOW Hay4HOW KapTMHE MUpa, U YHUBEpCcanbHble y4ebHble AeNCTBUSA (NO3HaBaTENbHbIE,
KOMMYHVKaTUBHbIE, PErynsTUBHbIE), KOTOPble 06ecneunBaoT POPMUPOBAHNE FOTOBHOCTM K
CaMOCTOSITENIbHOMY MIIaHMPOBaHMIO U OCYLLECTBIEHUIO Y4EOHOM AEATENTBHOCTU.

Mo3sHaBaTenbHble YHUBepPcanbHble y4ebHble AeNCcTBUA
BasoBble noruyeckue AencTBUA:

YMEHUS UCMONb30BaThb NPUEMbI NMOTMYECKOrO MbILLIEHMS MPY OCBOEHWUM 3HAHWUIA: PacKpbIBaTb CMbIC
XVIMUYECKUX MOHATUIA (BbIAENSATb X XapaKTepHble NPpU3HakW, yCTaHaBnMBaTbh B3aMMOCBSI3b C
APYTMMU NOHATUAMM), UCMONBb30BaTh NOHATUS ANs 00bACHEHNSA OTAENbHbIX (DAKTOB U SIBMEHUHN,
BbIOMpaTb OCHOBAHWUSI U KPUTEPUN AN KNacCUUKaLmMm XMMUYECKUX BELLECTB U XMMUYECKMX
peakuuii, ycTaHaBnmMBaTb NPUYNHHO-CINEACTBEHHbIE CBA3U MeXOy 00bekTaMu U3y4yeHusl, CTPoUTb
nornyeckne paccyXaeHns (MHOYKTUBHble, AeAyKTUBHbIE, MO aHanorumn), Aenatb BbiBOAbI 1
3aKMIOYEHNS;

yMEHVe NPUMEHSITb B MPoLecce No3HaHUsi MOHATUS (TPpeAMETHbIE U MeTanpeaMeTHbIE),
CUMBONUYECKME (3HAKOBbIE) MOAENU, UCMONb3yEMbIe B XMW, NPeobpa3oBbiBaTh LUMPOKO
NpYMEHsIeMblE B XMMUU MOZESbHbIE MPeACTaBNeHNs — XMMUYECKUI 3HaK (CUMBOJT 3NEMEHTA),
Xummyeckasi popmyra 1 ypaBHEHNE XMMUYECKOW peakLn — Npu peLleHn y4eGHO-No3HaBaTeNbHbIX
3agad, C Y4ETOM 3TMX MOAENbHbIX MPEACTaBMNEHUI BbISIBNSATL M XapakTepu3oBaTh CyLLECTBEHHbIE
NPU3HaKN N3y4aeMblX O6EKTOB — XMMUYECKMX BELLLECTB Y XUMUYECKUX peaKuyin, BbISBMATL 00LLme



3aKOHOMEPHOCTU, NPUYNHHO-CNenCTBEHHbIE CBA3U U NMPOTUBOPEYNA B M3yHaeMblX npoueccax n
ABINEHUAX.

BasoBble uccrnegoBaTtenbckue AeNCTBUA:

YMEHME NCNOoMb30BaTh NOCTaBMEHHbIE BOMPOCH! B KAYECTBE MHCTPYMEHTA NO3HaHUS, a Takke B
KayecTBe OCHOBbLI ANl POPMUPOBAHUS TMMNOTE3bI MO NPOBEPKE NPaBUIbHOCTU BblCKa3blBaeMbIX
CyXOeHun;

npuoGpeTeHne onbiTa No NaHMPOBaHUIO, OpraHM3aLmm 1 NPOBEAEHNIO YYEHNYECKMX
3KCMEPUMEHTOB, YMeHVe HabnoaaTth 3a X040M npoLecca, CaMoCTOATENIbHO NPOrHO3NPOBaTh ero
pe3ynbTaT, hopMynMpoBaTb 0606LLEHMS 1 BbIBOALI MO pe3ynbTatam NPoBeAEHHOrO OnbITa,
nccnegoBaHusl, COCTaBMATb OTYET O NpoaenaHHou paboTe.

Pa6oTa ¢ nHcopmaumein:

yMeHue BblGUpaTh, aHannampoBaTb U MHTEPNPETMPOBaTL MHPOPMaLMIO PasnUYHbIX BUAOB U (hOpM
npeacTaBneHuns, Nony4yaemMyro U3 pasHbiX MCTOMHUKOB (Hay4YHO-NonynsipHas nutepartypa
XMIMUYECKOr0o COAepKaHusl, CrpaBoYHble Nocobus, pecypcbl IHTEpHETA), KPUTUYECKM OLIEHMBATL
NPOTMBOPEYUMBYHO M HEQOCTOBEPHYIO MHGOPMALIMIO;

YMEHME NPUMEHSTb pasfnyHble METOALI U 3amnpockl Npu noucke 1 otéope nHpopmaumm n
COOTBETCTBYOLUMX AaHHbIX, HEOOXOANMbIX A4S BbINONHEHWUS YYEOHbIX U NMO3HaBaTENbHbIX 3a4au
onpenenéxHHoro TMna, npuobpeTeHme onbiTa B 0611acTi NCNonb3oBaHWs MHOPMAaLNOHHO-
KOMMYHUKaTUBHBLIX TEXHOMOMMIA, OBNadeHne KynbTypon akTUBHOIO MCMONb30BaHNUS pPasfMyHbIX
MOMCKOBbLIX CUCTEM, CAMOCTOSITENBHO BbIGUpPaTh ONTUManbHy0 opMy NpeacTaBeHns
WHGOPMaLMN 1 UNNIOCTPUPOBATL peLlaeMble 3a4a4n HECIOXHBIMU CXEMaMK, AnarpaMmmamu,
apyrmmun cpopmamm rpacoukm m X KOMOUHALMSIMK;

YMEHMEe UCMNONb30BaTh M aHaNM3MpoBaTh B NpoLiecce y4ebHOM 1 nccnenoBaTenbCKon
OEeATENbHOCTM MHPOPMALMIO O BITUSIHAM MPOMBbILLIIEHHOCTU, CEITbCKOro X0351ICTBA M TPaHCNopTa Ha
COCTOSIHME OKpY>KatoLen NpupoaHON cpeabl.

KoMMyHUKaTUBHbIE YHUBepcarbHble y4ebHble AeNCTBUSA:

YMeHMs 3adaBaTb BONPOCHI (B Xxo4e Auarora u (Mnu) ANCKyccumn) no CcyLecTsy obCcykaaeMon Tembl,
dopmynmpoBaTb CBOU NPEANOXEHNS OTHOCUTENBHO BbIMOMHEHUS NPEASIOKEHHON 3aaauu;

YMEHWs NPeACTaBnATb NOMyYeHHble pe3ynbTaThl N03HaBaTeNbHON AESATENBHOCTM B YCTHbIX U1
NMUCbMEHHbIX TEKCTaX; AenaTtb Npe3eHTauno pe3ynbTaToB BbIMONHEHNST XMMUYECKOTro 3KCNepuMeHTa
(nabopaTopHoro onbiTa, TabopaTtopHoW paboTbl MO UCCIEAOBaHMIO CBONCTB BELLECTB, y4eOHOro
npoekra);

yMeHUs y4eBHOro cCoTpyaHMYecTBa CO CBEPCTHUKAMM B COBMECTHOIN MO3HaBATENbHON U
nccneqoBaTenbCkon AeATeNbHOCTY NPU PeLLeHN BO3HUKaOLWMX NPo6nem Ha OCHOBE y4éTa 0bLwmx
WNHTEPECOB M COrNacoBaHns No3nunii (06cyxaeHns, 06MeH MHEHUSIMU, «MO3rOBbIE LUTYPMbI»,
KOOpAUHaLUMA COBMECTHbIX AENCTBUIA, OnpeaeneHne KpuTepnes Nno oLeHKe KayecTBa BbINOMHEHHON
paboTbl 1 gpyrue).

PerynsaTuBHble yHMBepcarnbHble y4eOHble AeACTBUA:

YMeHMe CaMOoCTOATENbHO onpeaensTb Lenu AesaTenbHOCTH, NNaHupoBaTh, OCYLLECTBNATb,
KOHTPONUPOBAaThb M NPy HEOBXOAMMOCTU KOPPEKTMPOBATL CBO AEATENbHOCTh, BbiOMpaTh Haubonee
adpeKTMBHbIE CNOCOOLI peLleHnst y4eOHbIX U MO3HaBaTeNbHbIX 3a4ay, CaMOCTOSITENBHO
COCTaBMATb UM KOPPEKTMPOBATb NPELIOXKEHHbIN anroputTMm 4ENCTBUIA NPWU BbIMNOMTHEHUN 3a4aHni C
YYETOM MONyYEHUS HOBbIX 3HAHUN 00 n3y4aeMbix 06 beKTax — BELLECTBAX U peakLusix, OLeHMBaTb
COOTBETCTBME MOJTYYEHHOro pe3ynbTaTa 3asiBNEeHHON Lenn, yMEHNe UCNonb30BaTh U
aHanma3npoBaTb KOHTEKCThI, Mpeasiaraemble B YCIOBUMW 3aaHWNA.

NMPEOMETHbIE PE3YJIbTATbI

B cocTaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHUIO 06A3aTENbHOIO CoaepXaHusl, yCTaHOBMEHHOIO
OaHHon cbegepanbHoM paboyen NporpamMmmon, Bbl4ensaoT: OCBOEHHbIE 00y4aOLWLMMNCSA Hay4YHbIe
3HaHUSA, yMeHMs 1 cnocobbl AeNCTBUIA, cneunduyeckue gnga npegmeTHon obnactn «Xummsay, Buapl
OeAaTenbHOCTU NO NOMyYeHU0 HOBOTO 3HAHWUS, ero HTeprpeTauun, NpeobpasoBaHnIo 1
NPUMEHEHNIO B PA3MNMNYHBbIX Y4EOHBIX U HOBbIX CUTYaLUSIX.



K koHUy obydeHus B 8 knacce npeagmMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE AOMXKHbI OTpaXaTb
ChOPMUPOBAHHOCTL Yy OOYYaIOLLMXCA YMEHWIA:

pacKpbiBaTb CMbICIT OCHOBHbLIX XUMUYECKUX MOHATUIA: aTOM, MOoJSiekyna, XMMmu4ecKkui
3NeMeHT, NPOCTOe BELLECTBO, CMOXHOE BelLecTBO, CMeCb (0AHOPOAHast U HeEO4HOPOoAHas),
BaSflEHTHOCTb, OTHOCUTENbHAA aTOMHasi U MONEeKynspHas mMmacca, KofmyecTBO BellecTBa,
MOfb, MOMApHasa Macca, MaccoBas 40N XMMUYECKOro aNeMeHTa B COEANHEHUN, MOSISIPHbIN
06BbEM, OKCUA, KMCNoTa, OCHOBaHWE, COrb, 3NIEKTPOOTPMLATENBHOCTb, CTEMNEHbL OKUCIIEHUS,
XUMUYECKas peakuust, Krnaccuukauma peakumn: peakumm coeanHeHus, peakumm
Pas3noXeHus, peakumm 3aMeLLEeHNs1, peakumm obmMeHa, 3K30- 1 3HOOTEPMUYECKNE peaKkLmK,
TennoBon addeEKT peakuuun, agpo aToma, SNEKTPOHHbIN Cror aToMa, aToMHas opbuTans,
paguyc atoma, XMMM4yeckas CcBsA3b, NONISPHasa N HenorsipHas KoBarieHTHasa CBsA3b, MOHHasA
CBSI3b, MOH, KaTMOH, aHWOH, PacTBOp, MaccoBas Aons BellecTBa (NpoLeHTHas
KOHLEHTpauus) B pacTBopeE;

MNNCTPpUpOBaTh B3aMMOCBA3b OCHOBHbLIX XUMNYECKUX NMOHATUA U NPUMEHATb 3TU NOHATUA
npu onncaHnn BewecTB N nx npeBpau_l,eHvu?l;

ncnonb3oBaTb XMMUYECKYHO CUMBOJTUKY 1A COCTaBlIEHUA ('*)OpMyJ'I BeLlleCTB 1 ypaBHeHMI;I
XUMNYECKNX peaKu,wZ;

onpenenaTb BaneHTHOCTb aTOMOB 3J1IEMEHTOB B 6VIHaprIX coeaunHeHundx, cteneHb
OKMCINeHnd 3anemMeHTOB B 6VIHaprIX coeanHeHnAX, NnpuHaaneXXHoCTb BELWECTB K
onpeaenéHHoMy Krnaccy coeguHeHui no oopmMynam, Bug XMMMYECKON CBA3M (KOBaneHTHas
7] I/IOHHaﬂ) B HEOPraHM4yecKknx coeanHeHnAx;

packpbiBaTb cMmbich MNeprnognyeckoro 3akoHa 1. 1. MeHgeneeBa: eMOHCTpUpoBaTb
NOHUMaHNEe NeEPUOANYECKON 3aBUCUMOCTN CBOMCTB XMMNYECKUX BITEMEHTOB OT UX
nonoxeHuns B lNepnognyeckon cucteme, 3aKOHOB COXPaHEHNSA MacChl BELLECTB,
NOCTOAHCTBA COCTaBa, aTOMHO-MOSEKYNAPHOro y4eHnsd, 3akoHa ABoragpo;

onncbiBaTb M XapakTepmnaoBaTtb TabnmnyHyto bopmy Neprnogmnyeckon cMcTeMbl XMMUYECKNX
3IEMEHTOB: pa3nuyaTtb NOHATUA «rMnaBHasi nogrpynna (A-rpynna)» n «noboyHas noarpynna
(B-rpynna)», manble n 6onbliMe Nepmoabl, COOTHOCUTL 0603HAYEHUS, KOTOPbIE NMEIOTCH B
Tabnuue «lMepnoanyeckasn cucrema xummyeckux anementoB . V1. MeHgeneesay ¢
YNCITOBLIMU XapaKTEPUCTUKAMM CTPOEHUST aTOMOB XMMUYECKMX STIEMEHTOB (COCTaB U 3apsag
saapa, obLiee YMCrno aNeKTPOHOB U pacnpeneneHne nx no areKTPOHHbLIM CrosiM);

KrnaccuguumpoBaTh XMMUYECKNE 3TIEMEHTbI, HEOPraHUYeCKNe BELLECTBA, XMMUYECKME
peakumu (Mo YMcny U cocTaBy y4acCTBYIOLLMX B PeaKkLMmn BELLECTB, MO TEMNOBOMY 3(AEKTY);

XapakTepn3oBaTb (ONMCbIBaTb) OOLLME XMMNYECKME CBOMCTBA BELLECTB Pa3fIMYHbLIX KIaccoB,
noAaTBepxaas onnucaHne NnpumepaMm MornekynsipHbIX YpaBHEHUIA COOTBETCTBYIOLLMX
XUMUYECKNX peaKLnii;

NporHo3npoBaTb CBOWCTBa BELLECTB B 3aBUCMMOCTM OT UX KAYECTBEHHOIO COCTaBa,
BO3MO>XHOCTU NPOTEKAHNA XUMNYECKNX npeBpau.l,eHwh B pa3Jyin4HbIX YCINOBUAX;

BbIYMCINSATE OTHOCUTENBHYO MOJIEKYTSIPHYIO M MOSIPHYHO MacChl BELLECTB, MaCCOBYIO 4OSTH0
XMMMYECKOTO 3r1eMeHTa Nno hopmysie CoeaMHEHMs!, MacCoBYIO OO BELLECTBA B pacTBOpE,
NMPOBOANTL PacyéTbl MO YPABHEHWNIO XMMUYECKON peakumm;

NMPUMEHSATb OCHOBHbIE OMepaLMy MbICIIUTENBHOW AeATENBHOCTU — aHanu3 u CUHTE3,
cpaBHeHue, 0600l eHre, cucTeMaT3aumio, Knaccudukaumio, BoiBIEHNE NPUYNHHO--
CNeACTBEHHbIX CBA3EW — AN U3YYeHWS1 CBOMCTB BELLECTB M XUMUYECKNX peakuui,
€CTeCTBEHHO-Hay4YHble MeTOAbl NO3HaHUSA — HabngeHne, U3MepeHne, MogenMpoBaHue,
3KCNEPUMEHT (pearnbHbI N MbICITEHHbIN);

cnegosaTtb NpaBuiamM Nofib30BaHUS XMMUYECKOW NOCYon 1 labopaTopHbIM
obopyaoBaHneM, a Takke npaBunaMm obpalleHnst ¢ BelllecTBamMmn B COOTBETCTBUN C
WHCTPYKUMSIMM MO BbIMOJTHEHMIO NabopaTOpPHbIX XMMUYECKUX OMbITOB MO MOJTYYEHWIO U
cobuMpaHnto rasaoobpasHbiX BeLLEeCTB (BOAOPOAa U KMCNopoaa), MPUroToBNEHNIO pacTBOPOB C
onpenenéHHon MaccoBoW A0fen pacTBOPEHHOIO BELLECTBA, NaHMpoBaTb M NPOBOAUTL



XMIMUYECKNE SKCMEPUMEHTLI MO pacro3HaBaHUIO PACTBOPOB LLENOYEl U KUCIOT C NOMOLLbO
NHAOMKaATOPOB (Nakmyc, heHondTanenH, MeTunopaHx v gpyrue).

K koHUy obydeHus B 9 knacce npeagmMeTHble pesynbTaThl Ha 6a30BOM YpOBHE AOMKHbI OTpaxaTb
ChOPMUPOBAHHOCTL Yy OOYYaIOLLMXCA YMEHWIA:

pPacKpbIBaTb CMbICIT OCHOBHbIX XMMUYECKMUX MOHATUIN: XUMUYECKUIA STIEMEHT, aToM,
MoreKyrna, MOH, KaTUOH, aHWOH, NPOCTOe BELLECTBO, CIOXHOE BELLEeCTBO, BaNlEHTHOCTb,
3MNeKTPOoOTPMLATENBHOCTb, CTENEHb OKUCINEHUS, XMMUYECcKasa peakLusl, XMM1uyeckas CBA3b,
TennoBoi adhdeKT peakL M, Morb, MOMSAPHbIA 0GBEM, PACTBOP, SNEKTPONUTHI,
HEeaMNeKTPONUTbI, ANEKTponMTUYeckas auccoumaLmns, peakLmm MOHHOro obmMeHa,
KaTanusaTop, XMMn4yeckoe paBHoBecue, obpaTumMble 1 HeobpaTUMble peakLuu,
OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peaKLMKn, OKUCTIUTENb, BOCCTAHOBUTENb, OKUCTEHNE U
BOCCTaHOB/EHMe, annoTponusi, aMOoTEPHOCTb, XMMUYecKasi CBs3b (KOBaneHTHasi, MOHHas,
MeTannm4yeckas), Kpuctannuyeckas pewéTka, Koppo3ausi MeTannos, CrnaBbl, CKOPOCTb
XMIMUYECKOW peakuun, npeadenbHo fonycTumas koHueHTpaums MNOK BeluecTBa;

MNNCTPpUpOBaTh B3aMMOCBA3b OCHOBHbLIX XMMNYECKNX NOHATUN 1 NPUMEHATb 3TU NOHATUA
npu onncaHnn BewecTB N nx npeBpau_l,eHvu?l;

NCMonb30BaTbh XMMUYECKYD CUMBOSUKY M9 COCTaBneHuss oopMyn BELLECTB U YpaBHEHUI
XUMWNYECKNX peaKLnii;

onpeaensiTb BareHTHOCTb W CTEMNEHb OKUCNEHUS XUMUYECKUX SNEMEHTOB B COEOUHEHNAX
pasfiMyHOro cocTtasa, NPMHaANEXHOCTb BELeCTB K onpeaenéHHOMY Krnaccy CoeqUHEHNn no
dopmynam, BUA XMMUYECKOW CBA3N (KOBANEHTHasA, MOHHas, MeTannuyeckas) B
HeopraHM4Yeckux CoeguHeHnax, 3apsa MoHa no XMMM4eckon chopmyrne, xapakrep cpeibl B
BOOHbIX pacTBOpax HEOPraHMYECKNX COEQMHEHNIA, TUM KPUCTaNNIMYECKON PELLETKN
KOHKPETHOro BeLlecTBa;

packpbiBaTb cMmbich Nepunoguyeckoro 3akoHa [1. 1. MeHgeneeBa u 4eMOHCTPUpPOBaThL ero
NMOHMMaHWe: ONUCbIBaTb U XapakTepu3oBaTtb TabnnyHyto dopmy Nepnoanyeckorn cMcTemsl
XUMUYECKNX NEMEHTOB: pasnunyatb NOHATUS «rnaeHas nogrpynna (A-rpynna)» u
«noboyHasa nogrpynna (b-rpynna)», manslie 1 6onbLune nepnoasl, COOTHOCUTL 0O03HAYEHNS,
KOTOpble MMEIOTCA B NEPUOLMYECKON Tabnuue, C YACNOBLIMU XapaKTEPUCTUKaMU CTPOEHMS
aTOMOB XMMMWYECKMX 3NIEMEHTOB (COCTaB M 3apsag sapa, obLlee YNCIOo SIEKTPOHOB U
pacnpeneneHne nx no 3MeKTPOHHbIM CIiosiM), OO bSCHATL 0bLLME 3aKOHOMEPHOCTU B
N3MEHEHNWN CBOMCTB 3IIEMEHTOB M X COEOANHEHUI B Npeaenax MasbiX NepUodoB U rMaBHbIX
noarpynn ¢ y46ToM CTPOEHMSI UX aTOMOB;

KrnaccmguumpoBaTh XMMUYECKNE 3TIEMEHTbI, HEOPraHUYeCKNe BELLECTBA, XMMUYECKME
peakumu (Mo YMcny U cocTaBy y4acTBYIOLLMX B PeaKLMM BELLECTB, MO TEMNOBOMY 3((EKTY,
MO M3MEHEHUIO CTEMNEHEN OKUCNEHUS XMMUYECKUX SNIEMEHTOB);

XapakTepn3oBaTb (ONMCbIBaTb) 06LME 1 cneundryeckme XMMMYeCcKMe CBOMCTBA MPOCTLIX U
CMNOXHbIX BELLECTB, NOATBEPXAAA ONMcaHne NpuMepamMmm MONeKynsApHbIX N MOHHBIX
YPaBHEHMI COOTBETCTBYIOLLNX XMMUYECKUX PeakUmN;

COCTaBMATb YPaBHEHMWS SNEKTPONNTUYECKON ANCCOLMaLMM KUCAOT, LWEeSToYen N conen,
NOSIHbLIE N COKPALLEHHbIE YPaBHEHNSA peakUuMii MOHHOro 0bMeHa, ypaBHEHMS peakuun,
NoATBEPXKOAOLLMX CYLLIECTBOBAHME FrEHETUYECKON CBSA3M MEXAY BELLeCTBaMU pPasfnyHbIX
KJ1accoB;

pacKpbIBaTb CYLLHOCTb OKUCITUTENbHO-BOCCTAaHOBUTENbHbIX peakLmii NocpeacTBOM
COCTaBIeHMS! 3MEeKTPOHHOro 6anaHca aTUX peakuuii;

MPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTM OT MX CTPOEHUS, BO3MOXHOCTU
NPOTEKAHMS XMMMYECKUX NPEBPAaLLEHUI B Pa3NUYHbIX YCIIOBUSIX;

BblHUCIIATb OTHOCUTESIbHYHO MOJNEKYIAPHYH0 U MONAPHYO MacCbl BeLeCTB, MacCoBYHO OO0
XNMNYECKOro anemeHTa no cbopmyne coenHeHnA, MacCoByrO OO0 BellecTBa B pacTBope,
npoBoAnTb paCl-IéTbI no ypaBHEHUIO XUMNYECKON peaxkunu;

cobnogaTtb npaswuia nosib3oBaHUA XUMNYECKON ﬂOCyD,OIZ n na6opaTopr|M
060pyﬂOBaHVIeM, a TaKkxke npasuna 06an.l,eHI/IFI C BellectBamMm B COOTBETCTBUN C



WMHCTPYKUMSIMM MO BbIMOJSTHEHMIO NAabopaTOPHbIX XMMUYECKUX OMbITOB MO MOSTYYEHWIO U
cobupaHunto razoobpasHbiX BELLECTB (aMMMaka 1 yrinekucrnoro rasa);

e [POBOOUTbL peaKkuuwn, nogreepxxgarowjne Ka4yeCTBEHHbIN COCTaB pa3fninyHbIX BELWECTB!
pacno3HaBaTb OMbITHbIM I'IyTéM xnopwua-, 6pOMI/I,EI,-, noguma-, Kap6OHaT-, (bOC(baT-, cunukar-,
cyan)aT—, rmAapoKcna-mnoHbl, KAaTUOHbl aMMOHUA U NOHbl M3YYEHHBLIX MEeTalJoB,
NPUCyTCTBYKOLWME B BOOHbLIX PACTBOPaxX HEOPraHN4YeCKnx BeLLeCTB;

e MPUMEHATbL OCHOBHbIE OMepaLmn MbICIIUTENBHOW AeATENbHOCTU — aHanu3 u CUHTe3,
cpaBHeHune, 06obLeHne, cucTteMaTmsaumio, BbigBNeHne NPUYNHHO-CNEACTBEHHbIX CBA3EN —
AN U3y4eHns CBONCTB BELLLECTB M XMMUYECKNX peakunii, eCTECTBEHHO-Hay4YHble MeToabl
No3HaHns — HabnogeHne, namepeHne, MogenMpoBaHue, aKCNEePUMEHT (pearbHbIv 1
MbICIIEHHBbIN).

TEMATUYECKOE NNAHAPOBAHUE
8 KIIACC

KonunyectBO 4yacoB

HanmeHoBaHue pa3genoB 1 Tem
nporpamMmbl

(o]
Ne n/n KoHTponbHble

Bcero
paboTbl

MpakTnyeckne paboTt

Paspen 1. lNepBOHa4anbHbIe XMMU4YECKNE MOHATUA

Xnmusi — BaxkHasi obnacTtb
1.1 €CTEeCTBO3HaHUA N NpaKTUYEeCKOn 5 2
OeATernbHOCTUN YerioBeka

1.2 BewectBa 1 XxMMmnyeckme peakumm 15 1

WTtoro no pasgeny 20

Pasgen 2. BaxHeWnwune npegcraBUTeNnu HeopraHU4eckux BeLlecTB

Bosayx. Kucnopog. MNMoHaTtne 06

2.1 6
okcmpax

29 Bogopoga.lMoHsTre o kncnotax u 8 1
consx

23 Boga. PactBopbl. [NoHATne 06 5 1 1

OCHOBaHMAX

OcHoBHbIE Knacchl
2.4 . 11 1 1
HeopraHN4YecKnx cCoeanHeHnNn

WTtoro no pasgeny 30

Paspen 3. Nepuoaunyecknn 3akoH n Nepuogunyeckaa cuctema xummuyeckux anemeHToB [1. U. MeHgene
cBA3b. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakLum

Meproanyecknin 3aKoH 1
Mepnoanyeckasn cuctema
XUmMmn4yeckux anemenTos /1. U.
Mengeneea. CTpoeHue aToma

3.1

Xumunyeckas cBa3b.
3.2 OkucnutenbHo- 8 1
BOCCTaHOBUTEIbHbLIE peakuun




WTtoro no pasgeny 15

PesepBHoe Bpems 3
OBLUEE KOJMIMYECTBO YACOB IO 68 4 5
NMPOrPAMME
9 KIACC
KonuyectBO YacoB
Ne n/n HanmeHoBaHue pa3fenoB U Tem
B nporpamMmbI Bcero KoHTponbHble | lMpaktnyeckue
paboTbl paboTbl
Paspgen 1. BellecTBO U XMMU4YecKue peakuuu
11 MosTOpeHne n yrnybneHne sHaHUN 5 1
' OCHOBHbIX pasferos Kypca 8 knacca
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMMYECKMX 4
' peakuui
OnekTponuTnyeckas guccoumauus.
1.3 8 1 1
XUMMYeckne peakumm B pactTBopax
WTtoro no pasgeny 17
Pasgen 2. HemeTannbl n nx coeguHeHus
O6Las xapakTepucTmka XMMMYecKnx
2.1 4 1
anemeHToB VIIA-rpynnbl. [anorexbl
OO6Las xapakTepucTmka XMMMYeCcKnx
2.2 anemeHToB VIA-rpynnbl. Cepa n eé 6
coeauHeHus
O6Las xapakTepucTmka XMMMYeCcKnx
2.3 anemeHToB VA-rpynnbl. A30T, hocdhop n nx 7 1
coeaunHeHus
OOwas xapakTepmucTmka XMMUYEeCKNX
2.4 anemeHToB IVA-rpynnbl. Yrnepog v KpeMHuin 8 1 2
N UX COeaNHEHMS
WTtoro no pasgeny 25
Paspen 3. Metannbl U UX coegnHeHUnA
3.1 OO6wme ceBoncTBa MeTansoB 4
3.2 BaxkHenLumne meTtannbl U UX coeguHeHus 16 1 2
WTtoro no pasgeny 20

Paspen

4. Xumuna n okpyxawluas cpeapa




4.1 BellecTtBa 1 matepmansl B XXU3HM YerioBEKa 3
WTtoro no pasgeny 3
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB MO NPOrrPAMME 68 4 7
NMOYPOYHOE NIAHUPOBAHUE
8 KINACC
Kon-
Ne n/n | Tema vooka BO HdaTta OneKTpPOoHHbIe L
- yp Hacos M3yvyeHuss | obpasoBaTenbHI
Bcero
1 MpeameT xumnn. Ponb XnMuu B XXn3HW Yenoseka. Tena 1 05.09 2023 5VI6J'II/IOTell<a
N BeELLeCTBa LIOK https://m.ed:
MpakTnyeckasn pabota Ne 1 «[paBuna paboTsl B EnGnnoTeka
2 nabopaTopum 1 Npnémbl obpaLleHns ¢ nabopaTtopHbIM 1 07.09.2023 LIOK https://m.ed:
obopyaoBaHNeEM» MHps.//m.ed:
3 ‘—Imcn:@ BellecTBa U cmecu. Cnocobbl pasgeneHus 1 12.09.2023 EM6nM0Te|.<a
cmecen LIOK https://m.ed:
MpakTnyeckasn pabota Ne 2 «Pa3geneHne cmecen (Ha Bubnunoteka
4 . 1 14.09.2023 )
NpMMepe OYMCTKN NMOBAPEHHOW COMNU)» LIOK https://m.ed:
5 dunsndeckne N XMMmMHeckmne aBneHns. Xmmmyeckas 1 19.09 2023 5M6n|/|0Te|.<a
peakums LIOK https://m.ed:
bubnnoteka
6 ATOMBI 1 MOSEKy bl 1 21.09.2023 LIOK https://m.ed:
bubnnoteka
7 lMpocTble 1 CNOXHblEe BellecTsa 1 26.09.2023 LIOK https://m.ed:
Xumnyeckne anemeHTbl. OTHOCUTENbHAA aTOMHast bubnnoteka
8 1 28.09.2023 )
mMacca. 3Hakum (CMMBOJSIbI) XMMUYECKNX SIEMEHTOB LIOK https://m.ed:
3aKOoH NoCTOAHCTBA CocTaBa BeLlecTB. XMMu4yeckas BubnuoTteka
9 1 03.10.2023 )
dopmyna. OTHOoCUTENbHAA MONeKynspHas Macca LIOK https://m.ed:
Bbubnnoteka
10 MaccoBas ons XMMMYecKoro anemMmeHTa B coenHeHUn 1 05.10.2023 LIOK https://m.ed:
Bbubnnoteka
11 BaneHTHOCTb XMMUYECKNX INTEMEHTOB 1 10.10.2023 LIOK https://m.ed:
bubnunoTteka
12 CoctaBneHune popmyrn no BaneHTHOCTH 1 12.10.2023 LIOK https://m.ed:




BubnuoTteka

13 ATOMHO-MONeKynapHoe ydeHune 17.10.2023 LIOK https://m.ed:
3aKOH CoXpaHeHMs1 Macchbl BELLECTB. XMMUYeckmne bubnnoteka
14 ypaBHeHusA 19.10.2023 LIOK https://m.ed:
15 Knaccudukauma Xummiecknx peakumnn (CoegmHeHus, 24.10.2023 BubnunoTteka
pasnoXeHus, 3ameLLeHns, obmeHa) — LIOK https://m.ed:
16 M. B. JloMOHOCOB — YyYé€HbIA-3HLUMKIONEANCT. 26.10.2023 BubnunoTteka
O006LeHne n cuctemaTusauus 3HaHun T LIOK https://m.ed:
17 KoHTponbHasa pabota Ne1 no teme «Belectsa n 14.11.2023 Bubnunoteka
XUMUYECKNE peakLmm» T LIOK https://m.ed:
18 Konun4yectBo BelectBa. Monb. MonspHasi macca 16.11.2023 3186}? ﬂgT?'(/&/]m ed:
19 BbluncneHus konnyecTsa, Macchl BeELECTBA Mo 21.11.2023 bubnnoteka
YPaBHEHUAM XUMMUYECKUX PeaKLMM T LIOK https://m.ed:
20 Kucrnopog. Cnocobbl nonyyeHms Kucnopoaa B 23.11.2023 Bubnunoteka
nabopatopun 1 NPOMbILLIIEHHOCTH. T LIOK https://m.ed:
dunsmyeckne n XuMmn4eckne CBOMCTBa Kucnopoaa
bubnnoteka
21 (peakumn okucneHusi, ropeHune). NoHaTne 06 okcnaax. 28.11.2023 LIOK https://m.ed:
MpumeHeHne kucnopoaa L
22 Bo3ayx — cmech rasoB. CoctaB Bo3gyxa. Kucnopog — 30.11.2023 BubnnoTteka
3NeMeHT 1 npoctoe BelecTBo. O30H T LIOK https://m.ed:
TennoBon adhdeKT XMMUYECKON peakLnmn, NOHATHE O EnGnnoTeka
23 TEPMOXUMNYECKOM YpaBHEHUN, 3K30- U 05.12.2023 LIOK https://m.ed:
3HOOTEPMUYECKUX peaKkLmax ntips.//m.ed:
o4 Tonnueo (HedTb, yronb U MeTaH). 3arpsisHeHne 07.12.2023 Bubnunoteka
BO37yxa, Cnocobbl ero NpeaoTBpaLleHus R LIOK https://m.ed:
o5 Mpaktnyeckas pabota Ne 3 no Teme «lMonyyeHue u 12.12.2023 Bubnunoteka
cobumpaHne kucnopoaa, U3y4eHme ero CBONCTB» T LIOK https://m.ed:
26 Bogopon — 3nemMeHT 1 NpoCcToe BELLECTBO. 14.12.2023 BubnnoTteka
HaxoxgeHune B npupoae T LIOK https://m.ed:
27 dursmyeckne n xMMmmnyeckne CBOMCTBa Bogopoaa. 19.12.2023 BubnuoTteka
MprumeHeHne Bogopoaa T LIOK https://m.ed:
Bbubnunoteka
28 lMoHATWE O KMCnoTax U conax 21.12.2023 LIOK https://m.ed:
29 MpakTnyeckas pabota Ne 4 no Teme «llonyyeHue u 26.12.2023 BnbnuoTteka
cobupaHne Bogopoaa, U3y4yeHne ero CBOMCTBY T LIOK https://m.ed:
. . Bbubnunoteka
30 MonsipHbIi 06BEM rasoB. 3akoH ABoragpo 28.12.2023 LIOK htps://m.ed:
31 BbluncneHus o6 b€ma, KonuyecTsa BelecTBa rasa no 11.01.2024 bubnunoTteka
€ro N3BeCTHOMY KOSTMYEeCTBY BELLECTBA Un 06 bEMY R LIOK https://m.ed:
32 BbluncneHuns o6bEMOB ra3oB MO ypaBHEHUIO peakunn 16.01.2024 Bbubnunoteka

Ha OCHOBE 3aKOoHa 0OBbEMHbIX OTHOLLEHUI ra3oB

LIOK https://m.ed:




BubnuoTteka

33 dusnyeckme N XuMmM4eckne CBoOMCTBa BOAbI 18.01.2024 LIOK https://m.ed:
34 CoctaB ocHoBaHui. NoHATne 06 nHgukartopax 23.01.2024 E{g?ﬂ??_(;m ed:
Bopa kak pactBopuTenb. HacbllweHHbIe K
BubnunoTteka
35 HeHachblLLeHHble pacTBopbl. Maccosas oons Bellectsa 25.01.2024 LIOK https://m.ed:
B pacTBope ntps.im.ed:
Mpaktudeckas pabota Ne 5 no Teme «lpurotoBnexHue
R . . N BubnunoTteka
36 pacTBOPOB C onpeaesiEHHON MaccoBOW O0Sen 30.01.2024 LIOK https://m.ed:
pacTBOPEHHOrO BELLLECTBA» Nps.//m. Eds
Bubnunoteka
37 PelwieHne 3apay 01.02.2024 LIOK https://m.ed:
38 KoHTponbHasa pabota Ne2 no teme «Kncnopoga. 06.02.2024 bubnnoteka
Bopnopoa. Boga» e LIOK https://m.ed:
39 Okcmpbl: cocTas, Knaccudmkauns, HoMeHknaTypa. 08.02.2024 BubnunoTeka
MonyyeHne okcnaos e LIOK https://m.ed:
40 XUMUYECKNE CBONCTBA KUCITOTHbIX, OKCUOO0B 13.02.2024 EI,VCI)6I? ﬂ?thl'(/’c/]m ed:
41 OcHoBaHus: cocTaB, kKnaccudukaums, HOMeHKnaTypa 15.02.2024 EV(I)T ﬂ?th'_(;m ed:
42 XMumnyeckme cBonMcTBa OCHOBaHWUI 20.02.2024 EV(I)G; ﬂﬁfﬁm ed:
43 AmMdoTeEpHbIE OKCUAbI U TMAOPOKCUAbI 22.02.2024
44 KucnoTbl: cocTaB, Knaccudmkaums, HoMeHknaTypa 27.02.2024 Ellgi; r\?thl'(/a/lm ed:
45 [Mony4eHne 1 xmmmyeckne CBOMCTBA KUCMOT 29.02.2024 Ellgi; r\?thl'(/a/lm ed:
16 Conu (cpenHue): HoMeHKNaTypa, cnocodbl NONy4YeHus, 05.03.2024 Bubnunoteka
XUMUYECKNe CBOMCTBA T LIOK https://m.ed:
MpakTnyeckasa pabota Ne 6. Pewwenne En6nnoTeka
47 aKcnepmumeHTanbHbIX 3aga4 no Teme «OCHOBHbIE 07.03.2024 LLOK https://m.ed:
Knaccbl HEOpPraHN4eCcKnx coeguHeHNN» Dps.//m.ed:
48 "eHeTnYeckas CBA3b MEXAY KnaccaMu HeOpraHNYeCcKnx 12.03.2024 Bubnunoteka
coeauHEeHUNn T LIOK https://m.ed:
. BubnunoTteka
49 O06obLeHne u cuctemaTusauus 3HaHuM 14.03.2024 LIOK https://m.ed:
50 KoHTponbHasa pabota Ne3 no teme "OCHOBHbIE 19.03.2024 Bbubnunoteka
Knaccbl HEOPraHM4ecknx coeguHeHnn" T LIOK https://m.ed:
51 MepBble NOMbITKM Knaccugukaumm XMMmMYeCcknx 21.03.2024 Bubnnoteka
anemMeHToB. NMoHATME O rpynnax CXo4HbIX 3fIEMEHTOB T LIOK https://m.ed:
50 Mepnoanyeckuin 3akoH u Nepuognyeckasa cuctema 02.04.2024 Bubnnoteka

xummnyeckunx anemenToB [1. . MeHpgeneeBa

LIOK https://m.ed:




53 Mepwvoabl, rpynnel, noArpynnbl 1 04.04.2024 3166}? If/:totT?'(;m ed:
54 Ctpoenne atomoB. CocTaB aTOMHbIX a4ep. M3oTonbl 1 09.04.2024 3166}? If/:totT?'(;m ed:
55 CTpoeHne anekTpoHHbIX 060N04YeK aTOMOB 3NIEMEHTOB 1 11.04.2024 Bbubnnoteka
Mepnoanyeckon cuctemnl 1. . MeHoeneesa T LIOK https://m.ed:
XapakTepuctmka XMMU4YEeCKOro arieMeHTa no ero EnGnmorexa
56 nonoxexuto B lNepuogndeckon cucteme [. . 1 16.04.2024 LLOK https://m.ed:
MeHpoeneeBa Ntps.//m.ed
3HaueHue lNepunognyeckoro 3akoHa Ans pasBuUTuUs
. bubnnoteka
57 Hayku n npaktnkn. . . MeHgenees — y4éHbIN, 1 18.04.2024 LIOK https://m.ed:
negaror n rpakgaHuH Ntlps.//m.ed:
OneKkTpooTpMLAaTENbHOCTL aTOMOB XUMUYECKNX bubnnoteka
58 3M1EMEHTOB 1 23.04.2024 LIOK https://m.ed:
59 MoHHas xummnyeckasi CBA3b 1 25.04.2024 E(g;ﬂ?zl_(;m ed:
60 KoBaneHTHas nonsipHas xmumMmyeckas CBSA3b 1 30.04.2024 EI,VCI)6I? ﬂ?thl'(/’c/]m ed:
61 KoBaneHTHast HenonsipHasi XuMmn4yeckas cBsidb 1 07.05.2024 EV(I)T ﬂ?th'_(;m ed:
62 | CTeneHb okvcneHus 1 |14.05.2024 a"(')TﬂﬁTi'fﬁm ol
63 OKMcnNnTENbHO-BOCCTAHOBUTENBbHLIE peakunn 1 16.05.2024 EV(I)G; ﬂﬁfﬁm ed:
64 OKUCnUTENN N BOCCTaHOBUTENMN 1 21.05.2024 Ellg; r]tothl'(;m ed:
65 O0606LeHne u cuctemaTusauus 3HaHuM 1 23.05.2024 ELV(I)T ﬂﬁTz'f;m ed:
KoHTponbHasa pabota Ne4 no teme «CTpoeHune atoma. bubnnoteka
66 Xnmuyeckas CBA3b» 1 28.05.2024 LIOK https://m.ed:
67 PesepBHbIN ypok. O606LLeHME U cucTemaTn3aums 1 30.05.2024 Bbubnunoteka
3HaHUN T LIOK https://m.ed:
PesepBHbIN ypok. O606LLeHME N cucTemaTn3aums Bbubnunoteka
68 | shanmi 1| 31.052024 110K hitps://m.ed:
OBLIEE KOJIMYECTBO YACOB M0 NMPOrrPAMME 68
9 KIACC
Kon-Bo
Ne n/n | Tema ypoxa yacoB HData OneKTPOHHbIE Ly
M3yyeHusi | obpasoBaTesibHI
Bcero




Mepuognyecknin 3akoH. MNepuoanyeckasa cuctema

BubnuoTteka

L xummyeckux anementoB 1. . MeHageneesa 04.09.2023 LIOK https://m.ed:
2 3aKOHOMEPHOCTN B U3BMEHEHUUN CBOMCTB XMMUYECKNX 06.09.2023 Bubnunoteka
3MEMEHTOB MEpPBbIX TPEX NEPMOAOB B LIOK https://m.ed:
3 KnaccudumkaLumsa n HomeHknaTypa HeopraHuyeckmnx 11.09.2023 Bubnunoteka
BELLECTB T LIOK https://m.ed:
4 Buabl XMnyeckom CBA3N U TUMbI KPUCTaNIMYeCcKmx 13.09.2023 Bubnunoteka
peLeTok T LIOK https://m.ed:
KoHTponbHasa pabota Ne1 no teme «[loBTOpeHue 1
5 yrnybneHne 3HaHWI OCHOBHbIX pa3aenos Kypca 8 18.09.2023
Knacca»
6 Knaccugmkaums XmMu4ecknx peakLmi no pasfinyHbim 20.09.2023 Bubnunoteka
npusHakam. OKMCIIMTENBHO-BOCCT. peaKkLmm R LIOK https://m.ed:
7 OKMcnNnTENBHO-BOCCTAHOBUTENBbHLIE peakunn 25.09.2023 EI,VC‘)6I? ﬂﬁTzif;m ed:
8 [MoHATHE O CKOPOCTU XMMUYECKON peakuun. MNoHaTue 27 09.2023 Bubnunoteka
O FOMOTEHHbIX Y reTEPOreHHbIX PeaKkLmsax o LIOK https://m.ed:
[MoHATHe 0 XMMn4eckoM pasHoBecuun. PakTopbl,
. Bubnunoteka
9 BIINAIOLLME HA CKOPOCTb XMMNYECKOWN peakLunmn n 02.10.2023 LIOK https://m.ed:
NnosnoXxeHne XMMmnM4ecKkoro paBHOBECUA Nips./im.ed:
10 Teopusa anekTponuTudeckon anccoumaumn. CunbHble 04.10.2023 BubnuoTteka
1 cnabble 3NeKTPoNnTbI T LIOK https://m.ed:
11 MoHHble ypaBHEHMS peakunit 09.10.2023 ag?ﬂ??f;m ed:
12 XnmMuyeckne CBOMCTBA KUCMNOT M OCHOBaHUI B CBETE 11.10.2023 Bubnunoteka
npeacTaBreHnin 06 aNekTPONUTMYECKON anccoumnaumm R LIOK https://m.ed:
13 XnumMmn4yeckmne CBOMNCTBA COSEN B CBETE NPEACTaBEHUI 16.10.2023 BubnuoTteka
006 aNeKTponnTUYECKO aMccoumaumnm T LIOK https://m.ed:
14 lMoHATWe o rmgponuse conen 18.10.2023 Ellg? ﬂ?thl'(/a/lm ed
. Bbubnunoteka
15 O06o06LweHne u cuctemaTnsauns 3HaHuM 23.10.2023 LIOK https://m.ed:
16 MpakTnyeckasn pabota Ne 1. «PelleHne 25.10.2023 BnbnuoTteka
3KCnepuMeHTasnbHbIX 3aga4» T LIOK https://m.ed:
KoHTponbHasa pabota Ne2 rno teme En6nnoTeka
17 «QnekTponutTnyeckas guccoumnaums. Xummyeckmne 30.10.2023 LIOK https://m.ed:
peakuuu B pacTBopax» Aps./m.eC:
18 OOwas xapakTepu1cTiKa ranoreHoB. XMMnyeckmne 13.11.2023 Bubnunoteka
CBOWMCTBA Ha Npumepe xropa T LIOK https://m.ed:
19 Xnoposogopogd. CongHasi Kucnorta, Xuamnyeckme 15.11.2023 BubnuoTteka
CBOWCTBA, NOfydeHne, NpuMeHeHne T LIOK https://m.ed:
20 MpakTnyeckasn pabota Ne 2 no Teme «lonyyeHne 20.11.2023 Bubnunoteka

CONSAHOW KNCMNOTbI, U3y4eHne e€ CBONCTB»

LIOK https://m.ed:




Bbluncnenus no YpaBHEHUAM XUMUYECKNX peaKLl,I/II7I,

BubnuoTteka

21 €Cnv OAMH N3 peareHToB [aH B U30bITke 22.11.2023 LIOK https://m.ed:
Bubnunoteka

22 Obwaga xapakrepucTtuka anemeHToB VIA-rpynnbl 27.11.2023 LIOK https://m.ed:
Ann0Tp0|ij|e Mop,mcplfkaumw cepbl. HaxoxaeHne Eu6nvoTeKa

23 cepbl U €€ coeguMHeHNn B Npupoge. XmumMmyeckme 29.11.2023 LIOK https://m.ed:
CBOWCTBa cepbl ntps./in.ec:
CepoBogopoa, cTpoeHne, hunsnyeckme n Xummyeckume Bubnunoteka

24 CBOWNCTBA 04.12.2023 LIOK https://m.ed:
Oxkcmnabl cepbl. CepHasd kucnoTa, usndeckue u Bubnunoteka

25 N 06.12.2023 )
XMMUYeCKne CBONCTBA, NMpUMEHeHne LIOK https://m.ed:s
XUMnyeckne peakumm, nexaiime B OCHOBe
NPOMbILLIIEHHOrO cnocoba Nony4YeHns cepHom Bubnunoteka

26 y 11.12.2023 )
KMCNoTbl. XMMUYECKOE 3arpA3HEHNE OKpYKatoLLen LIOK https://m.ed:
cpenbl COeanNHEHUAMN Cepbl

27 BbluncrneHne maccoBon JoNKn BbIXxO4a NPOAyKTa 13.12.2023 5VI6J'II/IOT€I.(a
peakuunu LIOK https://m.ed:s
OO6wasa xapakrepuctmka anemeHToB VA-rpynnbl. A3oT,

Bubnunoteka

28 pacnpocTpaHeHne B npupoae, hmsndeckmne u 18.12.2023 LIOK https://m.ed:
XUMUYECKNE CBOMNCTBA ntips./im.ea:
AmMMuUak, ero dnsmyeckne n XMMm4eckme CBOMCTBA, bubnnoteka

29 20.12.2023 )
noryyeHne n NnpuMeHeHne LIOK https://m.ed:s
Mpaktnyeckas pabota Ne 3 no Teme «lMonyyeHne Bubnunoteka

30 o 25.12.2023 )
amMmmuaka, n3y4yeHvie ero CBOMCTB» LIOK https://m.ed:s

31 A301’Ha$| Kncnota, eé€ msnveckne n XuMm4eckmne 27 12,9023 5M6n|/|0Te|.<a
CBOWNCTBa LIOK https://m.ed:s
Mcnonb3oBaHne HATPATOB U COME aMMOHUSA B
KayecTBe MUHepanbHbIX yaobpeHuin. Xummyeckoe bubnnoteka

32 o 10.01.2024 )
3arpA3HeHne oKpyxaroLlen cpegbl CoeguHEHNAMU LIOK https://m.ed:
asoTta
docdop. Okeng doctopa (V) n docdopHasa kucnoTa, Bbubnunoteka

33 - 15.01.2024 )
dU3nYeCKNE N XMMUYECKME CBONCTBA, NONyYyeHne LIOK https://m.ed:
Mcnonb3osaHne pocatoB B kayecTBe MUHEPaASbHbBIX En6nnoTeka

34 yoobpeHun. 3arpssHeHne NpupoaHo cpeabl 17.01.2024 ) ‘
thocchatamu LIOK https://m.ed:
Yrnepoga, pacnpocTpaHeHue B npupoge, hmsnyeckue Bubnunoteka

35 o 22.01.2024 )
N XMMN4YeCKMe CBONCTBa LIOK https://m.ed:
Okengpl yrnepopa, ux omsmyeckne n Xummyeckmne En6nnoTeka

36 CBOWCTBA. Jkonornveckune npobremsbl, CBsi3aHHbIE C 24.01.2024 LIOK https://m.ed:
okcuaom yrnepoga (1V) ntips./im.ea:

37 YronbHas KiucrnoTa u eé conu 29.01.2024 Bubnuorexa

LIOK https://m.ed:




MpakTtnyeckasn pabota Ne 4 no Teme "lNony4eHue

BubnuoTteka

38 yrnekucnoro rasa. KauectBeHHas peakumsi Ha 31.01.2024 . (
kapBoHaT-1oH" LIOK https://m.ed:
lMepBoHavanbHble NOHATMA 06 OpraHNYecKknx bubnnoteka

39 05.02.2024 )
BELLLECTBAX Kak O coegMHEHUNAX yriepoaa LIOK https://m.ed:

. bubnnoteka

40 KpemMHui 1 ero coegmHeHus 07.02.2024 LIOK https://m.ed:

Mpaktuyeckas pabota Ne 5. PeweHne
. Bbubnnoteka

41 aKcnepuMeHTanbHbIX 3agad no teme «BaxHenwmne 12.02.2024 LIOK https://m.ed:
HemeTansbl U UX COeOUHEHNS» USRS,
KoHTponbHas pabota Ne3 no teme «BaxHenwme Bubnunoteka

42 14.02.2024 )
HemeTansbl U UX COeQUHEHNSA» LIOK https://m.ed:
O6Las xapakTepucTmka XMMMYECKMNX 3NIEMEHTOB —

43 mMeTannoB. MeTannunyeckas cBA3b U MeTannMyeckas 19022024 bubnnoteka
Kpuctannuyeckas peluétka. dnsmyeckne ceBoncTea o LIOK https://m.ed:
MEeTansnoB
XumMmnyeckne CBonmcTea MeTansos. BubnunoTeka

44 . . 21.02.2024
ONEKTPOXUMMYECKUI PAS HaNPsHKEHUI MeTansioB LIOK https://m.ed:
O6wue cnocobbl nonyvyeHna metannos. Cnnasbl.

. Bbubnnoteka
45 BbluncneHns no ypaBHEHNAM XUMUYECKUX peakLnm, 26.02.2024 LIOK https://m.ed
€Cnu O4WH N3 peareHToB COOEPXUT NPUMECH Nips./im.ed:
46 lMoHATME O KOPPO3MM METANNOB 28.02.2024 Bubnnoteka
bp v LIOK https://m.ed:

47 LlenoyHble meTansbl 04.03.2024 Bubnnoteka
T LIOK https://m.ed:

bubnnoteka

48 Okenapl 1 rmapokcuabl HAaTpUs U Kanus 06.03.2024 LIOK https://m.ed:

. . bubnnoteka
49 LLlennoyHo3eMenbHblE METansbl — KanbLUUn U MarH1Un 11.03.2024 LIOK https://m.ed:
. bubnnoteka
50 BaxHenLune coegnHeHnsa kanbums 13.03.2024 LIOK https://m.ed:
51 O06o06LeHne n cuctemaTusauus 3HaHuM 18.03.2024
N R bubnnoteka

52 YKécTtkocTb BOAbI U CNOCcobbl €€ yCTpaHeHust 20.03.2024 LIOK https//m.ed:
MpakTnyeckasn pabota Ne 6 no Teme "XKEcTKoCTb BOAbI BnbnuoTteka

53 N " 01.04.2024 )

N MeToAbl €€ yCTpaHeHns LIOK https://m.ed:

54 AnioMUHNiA 03.04.2024 | Bubmmoreka

T LIOK https://m.ed:
. Bbubnnoteka

55 AmMdoTepHbIe CBOMCTBA OKCUAa 1 rmapokcmaa 08.04.2024 LIOK htps://m.ed:
56 XKeneso 10.04.2024 | BubnMoTeka

LIOK https://m.ed:




Oxkcunabl, rmapokeuabl u conu xenesa (1) n xxenesa Bubnunoteka

ST 115042024 |\ ok hitps:/im.ed:

58 O0606LWeHne n cuctemaTusauus 3HaHuUmn 1 17.04.2024
Mpaktuyeckas pabota Ne 7. PelweHne Ev6nroTeKa

59 aKcnepuMeHTanbHbIX 3agad no teme «BaxHenwmne 1 22.04.2024 LIOK https://m.ed:
MeTannbl U UX COeAMHEHUSI» Nps.//m.ea:
BbluncneHus no ypaBHEHUAM XMMUYECKNX PeaKLNN,

60 €Cnv OfMH N3 peareHToB AaH B U30bITke Unu 1 24.04.2024 Bubnunoteka
COAEPXUT NpMMecu. BelumcneHnsa maccoson Jonm e LIOK https://m.ed:
BbIXOZa NpoAyKTa peakuun

61 O006LeHne n cuctemaTusauus 3HaHnm 1 29.04.2024

62 KoHTponbHas pabota Ne4 no teme «BaxHenwwme 1 06.05.2024
MeTannbl U UX COEAMHEHNSI»
BeluecTtBa 1 maTepuansl B NMOBCEOHEBHOW XXWU3HU Bubnunoteka

63 YyenoBeka 1 08.05.2024 LIOK https://m.ed:

64 Xnmudeckoe 3arpsisHeHne OKpyxaroLen cpeabl 1 13.05.2024 EI,VCI)6I? ﬂﬁTzll(;m ed:

65 Ponb xMMnmn B peLleHnmn 3Konornyecknx npobnem 1 15.05.2024 E(g;ﬂ?zl_(;m ed:
PesepBHbINn ypok. O606LLEeHME N cucTemaTn3aLms BubnuoTteka

66 3HaHUN 1 20.05.2024 LIOK https://m.ed:
PesepBHbINn ypok. O606LLEHME U cucTemaTn3aLms BubnuoTteka

67 3HaHUN 1 22.05.2024 LIOK https://m.ed:
PesepBHbIN ypok. O606LLeHME U cucTemaTn3aLms BubnvoTteka

68 3HaHUN 1 23.05.2024 LIOK https://m.ed:

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 68

YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA

OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI ONA YHEHUKA

* Xumus, 8 knacc/ Pygautnc I'.E., Penbamar ®.I"., AkumoHepHoe obwecTBo «M3aatenscTBo

«[lMpocseLueHne»

* Xumus, 9 knacc/ Pygautnc I'.E., Penbamar ®.I., AkumoHepHoe obwecTBo «M3aatenscTBo

«lMpocseLueHne»

METOOUYECKUE MATEPUAIDbI ANA YYUTENA

Xumuns : ypokm B 8 knacce : nocobue gns yumtens /H. H. Mapa

Xumuns. Ypoku B 9 knacce : nocobue ansa yuutens /H. H. Mapa

LN®POBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbl CETU UHTEPHET



http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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