MMWHUCTEPCTBO NPOCBELLEHUA POCCUIACKON ®EAEPALMU
MuHuctepcTBo 06pa3oBaHMA U MONOAEXKHOI NoAnTUKKN CBepanoBCcKou obnactu
YnpaBneHue o6pa3oBaHUA agMUHUCTPALMKU BepXxHecanaMHCKOro ropoAcKkoro okpyra
MyHuumunanbHoe 6l0aKeTHOe obLeobpa3oBaTenibHOe yupeXaeHue
"CpepHan obweobpasoBaTenbHan wkKoaa Ne 1um. A.C. MywknHa»

PACCMOTPEHO COrNMACOBAHO YTBEPXKAEHO

MNepcoset 3amecTtutenb gmpektopa no YMP LuvpekTop

C.B.MopuunHuHa E.A.CamcoHoBa
Mpwkas ot 30 asrycra
2023 r. Ne 233

MNpotokon ot 30 aBrycra
2023 r.Ne 11 Nata 30 asrycta 2023 .

AJANTUPOBAHHAA PABOYAA NMPOTPAMMA

yuebHoro npegmerta « Xumua»

Ana obyyatowmxca 8 —9 Knaccos

r. BepxHaa Canga 2023 r



NOACHUTE/IbHAA 3ANMNCKA

Mporpamma Mo XMMWUW Ha ypOBHE OCHOBHOro obuwero ob6pasoBaHMsA cOCTaB/leHa Ha
ocHoBe TpeboBaHUI K pe3ynbTaTaM OCBOEHMA OCHOBHOW 06pa3oBaTeNbHOM NPOrpaMMmbl
OCHOBHOro obuiero obpasoBaHuA, npeactaBneHHbix B ®FOC OO0, a TaKXe Ha OCHOBe
depepanbHon paboye nNporpammbl BOCMUTAHMA, C YYETOM KOHUENUUM npenogaBaHUs
yuyebHoro npeameTa «Xmmmsa» B 0bpa3oBaTeNbHbIX opraHunsaumuax Poccuiickoit ®Pegepaumnm um c
y4€Tom ocobbix 06pasoBaTesibHbIX NOTPEOHOCTEN M BO3MOXKHOCTEN 0byyatowmxcsa ¢ 3MP.

Mporpamma nNo XMmMuUK AaéT npeacTaBAeHME O Uensax, obuwen crtpatermn obydyeHus,
BOCMUTAHUA W pPasBuMTMA oOby4valoWwmxca cpeactBamm yyebHoro npeameTa, ycCTaHaBAMBaeT
obA3aTenbHOE NpeaMeTHOe CoAeprKaHMe, NpeaycMaTpPUBaeT pacnpeaesieHme ero no Kaaccam u
CTPYKTYpUpOBaHMe MNO pa3gesfam M Temam MNporpaMmmbl MO XMMWUKM, onpegenset
KONMYECTBEHHbIE M KAYECTBEHHbIE  XapPaKTEPUCTUKWU  COAEPKAHUA, PEKOMEHAYEeMYHO
nocnefoBaTeNbHOCTb M3YYEHUA XMMUM C YYETOM MEXKNPeAMETHbIX WM BHYTPUMpPeAMETHbIX
cBA3eli, NOrMKM y4yebHOro npouecca, BO3PACTHbIXx ocobeHHocTen obyvarowmxca ¢ 3MP,
onpeaenseT BO3MOXHOCTM NpeamMmeTa ANA peanvsaumm TpeboBaHMM K pe3ybTaTaM OCBOEHUA
OCHOBHOM 06pa3oBaTeIbHOM NPorpammbl Ha YPOBHE OCHOBHOIO 06LLLero o6pa3oBaHus, a TaKXKe
TpeboBaHMN K pe3ynbTaTam OOy4YeHMA XMMUM Ha YPOBHE Lenen M3yyeHUa npegmeTta WM
OCHOBHbIX BMAOB Yy4ebHO-NO3HABaTE/IbHOW AOeATEeNbHOCTU O0by4yalowerocs MO OCBOEHMUIO
y4yebHoro cogepKaHus.

3HaHME XUMWUKU CNYXKUT OCHOBOM Ana GOpPMMPOBAHUA MUPOBO33peHMA obyyatollerocs,
ero npeacTaBfeHUn O MaTepuasibHOM eANHCTBE MUPA, BaXKHYH PO/b UrpatoT dopmupyemble
XMMMUEN MpPeacTaBNeHUs O B3aMMOMNPEBPALLEHUAX 3HeprMm M o6 3BONIOLMKM BELLeCTB B
npupoae, o NyTax pelweHua rnobanbHbiXx Npobnem ycTOMYMBOrO pPasBUTUA YenoBeYecTBa —
CblpbeBOW, 3HEPreTUYEeCKoM, MNULLEBOM W  3KoJOrMyecko HesonacHoctn, npobnem
3/1paBOOXpPaHEHUA.

U3yyeHne xmummu:

cnocobCTByeT peanusauMm BO3MOXKHOCTEM AN CaMOpPas3BUTUA U GOPMUPOBAHUSA
KY/IbTYPbl INYHOCTH, €€ 06ueit U GYHKLNOHANbHOM FPaMOTHOCTY;

BHOCMUT BK/1ad B GOPMMPOBAHME MbILLIEHUA N TBOPYECKMX CNOCOBHOCTEN 0byvatoLmxcs,
HaBbIKOB WX  CaMOCTOATE/IbHOW  y4ebHOW  AeATeNbHOCTM,  IKCMEPUMEHTAsIbHbIX U
NCCNefoBaTeNbCKMX  YMEHUW, HeobXOAMMBbIX Kak B MNOBCEAHEBHOW M3HM, Tak U B
npo¢deccnoHaNbHOM AeATeNbHOCTY;

3HAKOMUT CO CNeuMdUKON HAYYHOrO MbILIEHMA, 3aK/laAblBaeT OCHOBbI LEeNOCTHOrO
B3rNA4a Ha eguMHCTBO MNpuMpogbl WM YesloBeKa, ABAAETCA OTBETCTBEHHbIM 3Tanom B
bOpMMpPOBAHNM eCTECTBEHHO-HAY4YHOM FPaMOTHOCTM 0byyYatoLwmxcs;

cnocobecTeyeT GOPMMPOBAHUIO LLEHHOCTHOFO OTHOLWIEHWS K eCTeCTBEHHO-Hay4YHbIM
3HAHWAM, K Mpupoae, K 4YenoBeKy, BHOCUT CBOW BKNag, B 3Kojormyeckoe obpasoBaHue
obyuatowmxcs.

[aHHble HanpaBneHus B obyyeHUn xummum obecneumsatoTca cneumPpuKon coaepkaHma
yyebHOro npeameTa, KOTOPbIA ABASETCA NefarorMieckm aganTUPOBAHHbIM  OTPaXKEeHUeM
6a30B0M HayKM XMMMUK Ha onpeaenéHHOM 3Tane eé pa3BuTuA.

Kypc XMMuM Ha ypoBHe OCHOBHOro obuiero o6pa3oBaHMA OPUEHTUPOBAH HA OCBOEHME
obyyaoLWmMMmca cMCTEMbl NepBOHaYasIbHbIX MOHATUIN XMMWKN, OCHOB HEOPTraHUYECKOM XMMUN U
HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUI OPraHNUYECKOM XMMUN.

CTpyKTypa coaepkaHua nNporpammbl Mo XMmnn copmMmmnpoBaHa Ha OCHOBE CUCTEMHOFO
nogxoaa K eé msyyenuto. CogepkaHne CKNaAbIBAETCA M3 CUCTEMbI MOHATUN O XMMUYECKOM
3/IEMEHTE UM BELLeCTBE U CUCTEMbl MOHATUA O XMMMUYECKOn peakumn. O6e 3TU cucTeMbl



CTPYKTYPHO OPraHM30BaHbl MO MPUHLMNY NOCNeAO0BAaTENbHOrO Pa3BUTUA 3HAHMM HA OCHOBE
TEOPETMYECKNX NPEeACTAaBAEHNIM PA3HOTO YPOBHA:

— aTOMHO-MOJIEKYIAPHOIO Y4EeHWUA KaK OCHOBbI BCEro eCTeCTBO3HAHMA;

— MNepuognueckoro 3akoHa . . MeHaeneesa Kak OCHOBHOIO 3aKOHa XMMUU;

— YYEHMA O CTPOEHUM aTOMA U XMMUYECKOW CBA3MU;

— npeacTaBneHnin 06 3NeKTPOANTUYECKOM ANCCOLMALMM BELLECTB B PACTBOPaX.

TeopeTnyeckme 3HaHMA PACCMATPMBAIOTCA Ha OCHOBE IMMUPUYECKU MNONYYEHHbIX M
OCMbIC/IEHHbIX (aKTOB, Pa3BMBAOTCA NOC/NEA0BATE/IbHO OT OAHOIO0 YPOBHA K ApPYromy,
BbINONHAA PYHKUMM OOBACHEHMA U NPOrHO3MPOBAHMA CBOWMCTB, CTPOEHWUA M BO3MOXKHOCTEM
NPaKTUYECKOTOo MPUMEHEHMA N NOYY4EHUA U3YHAaEMbIX BELLECTB.

OcBoeHMe nporpammbl MO XMMuUu crnocobcteayeT GOPMUPOBAHUIO NpeacTaBieHUA O
XMMWYECKOM COCTaBNAKOWEN HAyYHOM KaPTUHbI MUpPa B JIOTUKE €€ CUCTEMHOM Npupoapl,
LEeHHOCTHOTO OTHOLWEHUA K HAYYHOMY 3HAHWUIO U METOAAM NO3HAHWUSA B HayKe. M3yyeHne xumum
NPOUCXOANT C MPUBAEYEHMEM 3HAHWM U3 paHee WU3y4YeHHbIX Y4YebHbIX NpeaMeToB:
«OKpyKatowmn mmp», «brnonoruns. 5-7 knaccbl» n «dPusmka. 7 Knacer.

Mpn M3yvyeHUn xmmum npomncxoanT GOPMUPOBAHME 3HAHUIA OCHOB XMMMUYECKON HaYKU
Kak 06/1acTM COBPEMEHHOro ecTecTBO3HaHWUA, NPAKTUYECKOM AeATe/IbHOCTM YeNoBEeKa U Kak
OAHOr0 M3 KOMMOHEHTOB MWPOBOM KynbTypbl. 3agaya y4yebHOro npeagmera COCTOUT B
GOPMUPOBAHUN CUCTEMbBI XMMUYECKUX 3HAHUIA — BaKHEMWUX (GaAKTOB, NMOHATWUIM, 3aKOHOB U
TEOPETUYECKUX NONOXKEHWUM, AOCTYNHbIX 0606LEHNI MMPOBO33PEHYECKOro XapaKTepa, A3blKa
HayKW, B NPMOBLLEHMM K HAYYHbIM METOo4aM NO3HaAHMA NPU U3YHYEHUU BELLECTB U XMMUYECKUX
peakuuin, B popmMMpPoOBaHNKN U PAa3BUTUM NO3HABATEbHbIX YMEHUI U UX NPUMEHEHUM B y4eOHO-
nosHaBaTe/IbHOMN U y4ebHO-MCCNeA0BaTENbCKOM AeATENIbHOCTU, OCBOEHMM NpaBma 6esonacHoro
obpalyeHns ¢ BelwecTBaMn B NOBCEAHEBHOM KU3HW.

Mpn U3y4EHUN XMMUKU Ha YPOBHE OCHOBHOrO 0bLLero o6pasoBaHMA Ba)KHOE 3HAYEHUE
npuobpenm Takne LEeNN, Kak:

— popmmMpoBaHNE UHTENNEKTYA/IbBHO PA3BUTOM MYHOCTU, FOTOBOM K camoobpasoBaHuio,
COTPYAHMYECTBY, CAMOCTOATENIbHOMY MNPUHATUIO pPeLlleHnn, cnocobHol aganTuMpoBaTbCA K
ObICTPO MEHSAIOLWMNMCA YCAOBUSAM HKU3HU;

— HanpaBneHHOCTb O6y4YyeHMA Ha cucTemaTuyeckoe npuoblieHne obyyatowmxca K
CaMOCTOATE/IbHOM  MO3HaBaTe/NIbHOM  AeATEeNbHOCTW,  Hay4yHbIM  MeToZaM  MNO3HaHUA,
bGOpPMUPYIOLLLMM MOTUBALMIO U Pa3BUTUE CMOCOBHOCTEN K XMMUU;

— obecneyeHne ycnoBuii, CNocobCTBYOWMX NpuobpeTeHMto obydvaroWwmmmuca onbiTa
pa3Hoobpa3HoOM AeATeNbHOCTM, NO3HAHMA M CaMOMNO3HAHWUA, KAKOYEBbIX HABbIKOB (KAtOYeBbIX
KOMNETEHLMIN), UMEIOLLNX YHUBEPCANbHOE 3HAaYeHWe AN1A Pa3/IMYHbIX BUAOB AeATENIbHOCTY;

— dopmupoBaHMe obuien PyHKUMOHANbHON N eCcTecTBEHHO-Hay4YHOW FPamMoOTHOCTU, B
TOM YMCNe YyMeHUN 06BACHATDL M OL,EeHMBATb ABJIEHUA OKPYKatoLWEero Mmpa, UCNonb3ya 3HaHMA U
ONbIT, MNOJIyYEHHbIE MNPU W3YYEHUU XUMUWU, MPUMEHATb WX MPU peleHun npobrem B
NOBCEAHEBHOM }KN3HU U TPYAOBOM AEATE/IbHOCTY;

— dopmmpoBaHMe y 06yYaOLMXCA TYMAaHUCTUYECKUX OTHOLLIEHWUIN, MOHUMAHWSA LLEHHOCTU
XMMMUYECKMX 3HAHWUI ANA BblPAabOOTKM 3KONOTMYECKM LienecoobpasHoro noseaeHus B ObITy u
TPYLO0BOM AeATENbHOCTM B LLENAX COXPAHEHMA CBOEro 340PO0BbA M OKPYrKaloLWeN NPpUpPoaHOM
cpeabl;

— pa3BuTME MOTMBAUMM K OOYYEeHMUI0, CNoCOOHOCTEM K CAMOKOHTPO/IO U
CaMOBOCMUTAHMUIO HAa OCHOBE YCBOEHMA 0buevyenoBeyYecknMx LEHHOCTeM, TFOTOBHOCTM K
0CO3HAHHOMY Bblbopy NPodMAA N HANPABNEHHOCTWN Aa/ibHENLWero obyyeHums.



Obuiee 4ynMcno Yacos, OTBEAEHHbIX ANA U3YYEHUSA XMMUM HA YPOBHE OCHOBHOrO 06LLero
obpasoBaHusA, cocTaBnseT 136 Yacos: B 8 Kacce — 68 Yacos (2 yaca B Hegent), B 9 Knacce — 68
yacos (2 yaca B Hegeno).



COAEPXAHUE OBYYEHUA

8 K/IACC

MNepBoOHaYanbHble XMMUUYECKNE NOHATUA

MpeameTr XMmun. Ponb XMMUKN B KU3HU 4YenoBeKa. XMMMA B CMCTeMe HayK. Tena wu
BewectBa. Pusmyeckme CcBOMCTBA BewecTB. ArperaTHoe COCTOAHME BewecTB. [OHATME O
MeToZax NO3HaHMA B XMMUU. YucTble BewecTBa U cmecn. Cnocobbl pasgeneHnsa cmecen.

ATOMbl MU MONEKYNbl. XMMMUYECKME 3n1eMeHTbl. CMMBO/IbI XMMWYECKUX 3S/NEMEHTOB.
MpocTble U CNOXHble BewecTBa. ATOMHO-MOJIEKY/IAPHOE yYeHMe.

Xvmunyeckaa ¢opmyna. BaneHTHOCTb aTOMOB XMMMUYECKMX 31E€MEHTOB. 3aKOH
NMOCTOAHCTBA COCTaBa Bel,ecTB. OTHOCUTENbHAA aTOMHasA Macca. OTHOCUTENIbHAA MOJIEKYNAPHAA
macca. MaccoBasa 40N XMMUYECKOTO 3/IeMEHTA B COeANHEHUMN.

Konnuectso Belwectsa. Monb. MonapHaa macca. B3aMmocBA3b KoaunyecTBa, Macchbl U
Yymcna CTPYKTYPHbIX e4MHUL, BelecTBa. Pacyétbl o ¢opmyiam XMMUYECKMX COeANHEHUN.

®du3nyeckne nU XMMUYecKne ABNeHMA. XMMMUYECKas peakuma U eé NpusHaku. 3aKoH
COXPaHEHMA MacCbl BewWecTB. XMMUYeCKMe ypaBHEHMA. KnaccndumKkauma XMMNYECKUX peaKLnia
(coeanHeHus, pa3noxeHusa, 3ameLleHns, obmeHa).

Xumuyeckulii akcnepumeHm:

3HAKOMCTBO C XMMMYECKON nocyaom, npaBmuaamm paboTbl B n1abopatopmm M npuémamm
obpauieHna ¢ nabopaTopHbiM 06OpPyAOBaHWEM, U3YYEHUE U ONUCAHUE GU3MYECKUX CBOMCTB
06pasyoB HeopraHMYEcKUx BelecTs, HabnwaeHne ¢usnyeckux (NnaBneHWe BOCKa, TasHUE
NbAa, pacTUpaHWe caxapa B CTyMKe, KUMEeHME U KOHAEHCcaUMA BOAbl) U XMMUYECKUX (ropeHune
CBEYM, NpoKa/MBaHME MeAHON MPOBONOKM, B3aMMOLENCTBME MeNa C KUCIOTOW) ABNEHUN,
HabnlogeHMe 1 onucaHne NPU3HAKOB MNPOTEKAHUA XMMUYECKUX peaKkuunii (pasnorkeHune caxapa,
B3aMMOAENCTBME CEPHOM KMCNOTbI C XN0pMaAoM bapus, pasnoxkeHune rmapokcnga megm (1) npm
HarpeBaHWW, B3aMMOAEWNCTBME Kenesa C pactBopom conanm meau (ll), nmsyyeHme cnocobos
pasgeneHna CMecein: C MOMOLLbD MarHuta, GUAbTPOBAHME, BbiNapuBaHWE, AUCTUANALMUS,
Xpomatorpadus, npoBeAeHME OUYUCTKM MNOBAPEHHOM COAM, HabalogeHWe U onucaHue
pe3ynbTaToB MPOBEAEHUA ONbITa, WMAMIOCTPUPYIOLLETO 3aKOH COXPaHEHMA Maccbl, co3gaHue
MoJenen Moneky (LuapocTepsKHEBbIX).

Ba)kHeWluMe npeacTaBUTENN HEOPraHMYECKUX BelecTB

Bo3ayx — cmecb raso. CoctaB Bo3ayxa. Kucnopos — snemeHT M NPOCTOE BELLECTBO.
HaxoxaeHune kucnoposa B npupoae, GUsnYecKkme U XMMmnyeckme CBOMCTBA (peaKkLunmn ropeHms).
Okcuabl. MpumeHeHne Kucnopoga. Cnocobbl nonyyeHuAa Kucnopoga B nabopaTtopun wm
NPOMbILWAEHHOCTU. KpyroBopoT Kucnopoga B npupoge. O30H — annotTponHas moandukauma
Kucaopoaa.

Tennoson 3¢PEKT XMMUYECKOW peakumn, TEPMOXMMMUYECKME YPABHEHWUA, 3K30- U
9HOOTEPMMYECKME peaKkumn. TonAMBO: yronb M MeTaH. 3arpAsHeHMe BO34yXa, YCUNEeHWe
napHMKoBoro a¢pdekTa, paspyLleHne 030HOBOrO CNOA.

Booopoa — 3nemeHT M MpPOCTOe BelecTBO. HaxoaeHne Bogopoga B nNpupose,
dM3MYECKME N XMMMYECKME CBOMCTBA, MPpUMeHeHMe, cnocobbl nonyyeHuns. Kucnotobl u conu.

MonapHbIt 06BEM ra3oB. PacyéTbl N0 XMMUYECKMM YPaBHEHUAM.

dusnyeckne ceoicTBa BOAbl. Boga Kak pactBoputenb. PacteBopbl. HacbiweHHble u
HeHacbllWeHHble pacTBOpbl. PacTBOpMMOCTb BewiecT8 B Boge. MaccoBaa [onA BelecTBa B
pactBope. XMMU4YecKkme cBoinCTBa Bogbl. OCHOBaHMA. POnb pacTBOPOB B NMPUPOAE U B KU3HU
yenoseKa. KpyrosopoT BoAbl B npupoge. 3arpasHeHue npupogHblix BoA. OxpaHa M O4YMUCTKA
NPMPOAHbIX BOA,



Knaccudumkauyma HeopraHuyeckmx coeguHeHui. Okcemgbl. Knaccudukauma oKcupaos:
coneobpasyolme  (OCHOBHble, KUCNOTHble, amdoTepHble) U  Heconeobpasywolime.
HomeHKnaTypa okcnpos. Pusnyeckme n XuMmnyeckme CBOMCTBa OKCUAO0B. MNonyvyeHne oKcmaos.

OcHoBaHMA. KnaccnduKauma OCHOBAHWMM: LWENOYM W HEPaACcTBOPMMblE OCHOBAHMUA.
HomeHKknaTypa OCHOBaHWN. DPU3NYECKME U XMMMYECKME CBOWMCTBA OCHOBAaHMW. [lonyyeHue
OCHOBaHMWN.

Kucnotbl. Knaccndpukauma kncnot. HomeHknatypa Knucnot. dmusmyeckme M xmummnyeckme
CBOMCTBA KMCNOT. Pag aktmBHOCTM meTannos H. H. bekeToBa. MonyyeHne KMCNoT.

Conn. HomeHknatypa coneit. dusmyeckme n XMMmn4eckne cBoiictea cosei. MNonydeHne
conen.

leHeTUYecKas CBA3b MeXAY KNacCamu HEOPraHUYECKUX COeaMHEHN.

XumuyecKuli s3KcnepumeHm:

KayecTBEHHOe onpegeneHne Coaep)KaHua Kucaopoga B BO3AyXe, MOJyvYeHuUe,
cobupaHue, pacnosHaBaHME U U3YYEeHME CBOWMCTB KMC/I0opoaa, HabnwoaeHue B3aMmoaencTsmns
BELLECTB C KMUCNOPOAOM W YCNO0BMA BO3HUKHOBEHMA WM NpPeKpaleHua ropeHus (nokapa),
O3HaKom/ieHWe ¢ obpasuamm OKCMAOB M OMWCaHME MX CBOWMCTB, MOJiydeHue, cobupaHue,
pacrno3HaBaHMe W M3y4yeHMe CBOWCTB Bogopoaa (ropeHwe), B3ammogeincrsme Boaopoaa C
okenaom meam (Il) (Bo3amoXKHO Mcnonb3oBaHWe BuMAeOMaTepuanos), HabageHne obpasyos
BELeCcTB KonuyectBoM 1 monb, UccneaoBaHMe 0COBEHHOCTEN pPacTBOPEHUA BeLecTB C
Pa3ANYHOM PacTBOPUMOCTbIO, MPUTrOTOBAEHUE PACTBOPOB C ONpeaenéHHOM MacCOBOM AONeN
pPacTBOPEHHOrO BeLLeCTBA, B3aMMoOAeNCTBME BOAbl C MeTannamu (HaTpMem M Kanabuuem)
(BO3MOXKHO MCNONb30BaHWE BUAEOMATEPUANOB), UCCnedOBaHWE 06pPasLOB HeopraHUYeCcKUx
BELLECTB Pa3/IMYHbIX KNaccoB, HabnoaeHNe U3MEHEHUA OKPACKM WMHAMKATOPOB B pacTBOpax
KUCNOT W Le/foYen, u3yyeHue B3ammopencTema okcuaa meau (ll) ¢ pactBopom cepHou
KUCNOTbl, KUCAOT C MeTanflaMu, pPeakuuii HeuTpanusaumu, NOJy4eHUe HepPacTBOPUMbIX
OCHOBaHMWN, BbITECHEHME OAHOr0 MeTanna ApyrMM M3 pacTBopa CO/M, pPeLLeHue
3KCMepMMEHTa bHbIX 33434 Mo Teme «BaxkHelwne Knaccbl HEOPraHUYECKUX COeAUHEHNN Y.

MNepuoguuecknuin 3akoH M Mepuoguueckaa cucrtema XMMHUYeEcKUX anemeHtoB [. WU.
MeHpeneeBa. CTpoeHMe atomoB. XMmuyecKaa cBA3b. OKUCAUTENbHO-BOCCTaHOBUTE/IbHbIE
peakuuu

MepBble MNOMNbITKM KNACCUPUKALMM XMMUYECKMX 3neMeHToB. [ToHATME o rpynnax
CXOAHbIX 3/1eMEHTOB (Le/I0YHbIe U LWeNoYHO3eMe IbHbIe MeTabl, FaNoreHbl, UHEPTHbIE rasbl).
dnemeHTbl, KoTopble 06pa3yoT ampoTepHbIe OKCUAbLI U TMAPOKCUAbI.

MNepuopgmuecknin 3akoH. [llepnognyveckaa cuUcTeMa XUMMUYECKMX 3nemeHToB [. MW.
MeHgeneesa. KopoTkonepuogHaa n pavHHonepuogHaa ¢opmbl MNepruogmyeckon cCUCTEMbI
XMMUYeckux snemeHtoB [. WN. MeHpeneesa. lNepuogbl u rpynnbl. PU3nYECKUiA CMbICA
NopAAKOBOro HOMepa, HOMepPOoB Nepuoaa M rpynnbl 31eMeHTa.

CtpoeHne atomoB. CocTaB aTomHbIXx fAgep. WM3oTonbl. IneKkTpoHbl. CTpoeHue
3N1eKTPOHHbIX 060/104eK aTOMOB NepBbiXx 20 XMMUYECKUX 3/1eMeHTOB [leproamyeckomn cucTemol
0. W. MeHnpeneeBa. XapaKTepUCTMKA XMMMYECKOrO 3/1eMEHTA MO €ro MOJIOXKEHU B
MNepnoaunyeckon cucteme . N. MeHaeneesa.

3aKOHOMEPHOCTU N3MEHEHMA PagMyca aTOMOB XMMNYECKUX INEMEHTOB, METAN/TUYECKUX
N HEMETANIMYECKMX CBOMCTB MO rpynnam 1 nepnogam.

3HaueHne [lepuogmyeckoro 3akoHa W [lepnoanyveckor CUCTEMbI  XMMUYECKMUX
3N1€MEHTOB A8 Pa3BUTUA HAayKN U NPaKTUKK. [. N. MeHaenees — y4€HbIN U FpakgaHUH.

Xvmmnyeckas CBA3b. KoBaneHTHas (nonspHan n HenonspHas) CBA3b.
INeKTPoOTPULATENBHOCTE XMMUYECKUX 3N1eMEHTOB. MIOHHAA CBA3b.



CreneHb okucneHma.  OKUCAINTENbHO-BOCCTAHOBUTE/IbHbIE — peakuuu.  [lpoueccol
OKUC/IEHMA N BOCCTAHOBIEHMA. OKUCINTENN U BOCCTAHOBUTENN.

Xumuyeckulii akcnepumeHm:

nsyyeHme obpasLoB BELLECTB METAN/IOB U HEMETANN0B, B3aMMOLENCTBUE TMAPOKCMAA
LUMHKa C pacTBOPaMM KUCIOT U Wenoyer, NnpoBeseHne onbiTOB, UANIOCTPUPYHOLWMX NPUMeEpbI
OKMCINTE/IbHO-BOCCTAHOBUTE/IbHbIX PEaKLUM (TOpeHME, PeaKLnmn Pas3oKeHUs, COeANHEHNS).

MesxcnpedmemHeole ceA3u

Peanusaunsa mexnpegMmeTHbIX CBA3EM NPU U3YHEHUU XMMUK B 8 KNAcCe OCYyLLLeCTBAAETCA
yepes UCNONb30BaHME KaK 00O MX eCcTeCTBEHHO-HAYYHbIX MOHATUM, TaK U NOHATUI, ABAAIOLLMXCA
CUCTEMHbIMW A5 OTAENbHbIX NPEeAMETOB eCTECTBEHHO-HAYYHOTO LMKAA.

Obwme ecTecTBEHHO-Hay4Hble MOHATUA: HAY4YHbIA aKT, rMnoTesa, TEOpPUA, 3aKOH,
aHanu3, CUHTe3,  KaaccuduKauma,  NepumoamMyHOCTb,  HabalogeHue,  IKCMEPUMEHT,
MOZENUpPOBaHNe, U3IMEPEHNE, MOLENb, ABNEHUE.

®du3mKa: matepua, aTOM, 3/IEKTPOH, MNPOTOH, HENTPOH, WOH, HYKAMA, W30TOMbI,
PaAMOaKTMBHOCTb, MOJIEKY/IA, 3/IEKTPUYECKUIN 3apAg, BelecTBo, Tesno, 0b6bém, arperatHoe
COCTOAHME BeLecTBa, ras, GM3mMyeckne BEeNUYWHDLI, eANHULBI U3MEPEHUA, KOCMOC, NAAHEeTbI,
3Bé3gbl, ConHue.

buonorua: potocuHTE3, AbiXaHUe, buochepa.

leorpadua: atmocdepa, ruapocdepa, MWUHEpanbl, FOPHble NOPOAbl, MNONE3Hble
ncKkonaemble, TONJNBO, BOAHbIE pPecypcbl.

9 KNACC

Beww,ecTBo M XMMUYECKAA peaKkuma

MNepuogmyecknin 3akoH. [llepMognyeckaa cuUCTEMa XMMUYECKMX 3nemeHTos [. MW.
MeHpeneesa. CrtpoeHMe aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHUM CBOMCTB XMMWYECKMUX
3N1eMEHTOB MNepBbIX TPEX NepuoaoB, KaiuA, KanbuMa U UX COEAUHEHWN B COOTBETCTBUM C
NoI0XKEHNEM 31eMeHTOB B lepnogmyeckon cucteme U CTPOEHMEM MX aTOMOB.

CTpoeHue BewecTBa: BMAbl XMMWYECKOW CBA3U. TUMbl KPUCTA/IMYECKUX PELLETOK,
33aBMCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCTAIZIMYECKOWN PELLETKM U BUAA XMMUYECKOM CBA3W.

Knaccndumkauma v HOMeEHKNaTypa HEOpraHUYecKux BewecTB. XMMUYECKMe CBOWCTBA
BELLECTB, OTHOCALWMXCA K PA3/IMYHbIM K/lacCaM HEOPraHUYeCKUX COeAMHEHWUM, reHeTu4yecKas
CBA3b HEOPraHNYECKMX BELLECTB.

Knaccndumkauma xmmmyecknx peakumn No pasiMuyHbIM NPU3HaKam (Mo ymMcay u coctasy
YYaCTBYIOWMX B peakuuum Belects, No TennoBomy 3¢deKTy, No WM3MEHEeHUI0 cTeneHewn
OKUCNIEHUA XMMUYECKUX 3/1eMEHTOB, NO 06pPaTMMOCTM, MO Y4YacTUIO KaTasim3atopa). IK30- U
3HAOTEpPMMUYECKNE PeaKL MK, TEPMOXMMUYECKME YPAaBHEHUA.

MOHATME O CKOPOCTU XMMMYEcKon peakumu. MNMoHaTne o6 obpatMMbIXx U HeobpaTUMBbIX
XMMUYECKUX peaKkumax. NOHATME O rOMOreHHbIX W reTeporeHHbiX peakumax. loHATMe o
Katanmse. [loHATME O XMMMYECKOM paBHoBecun. DaKToOpbl, BAMAIOWME HA CKOPOCTb
XMMMUYECKON peaKkunm U NoN0KEHNE XMMUYECKOro paBHOBECKA.

OKUCNNTENBHO-BOCCTAHOBUTE/IbHBIE PEAKLUM, SNEKTPOHHbIN 6anaHC OKUCAUTENbHO-
BOCCTAaHOBUTENbHON peaKkuuun. CocTaBneHMe YpPaBHEHWN OKUCAUTE/IbHO-BOCCTAHOBUTE/bHbIX
peakLui C UCNONb30BAaHNMEM METOAa 3/IEKTPOHHOTO 6anaHca.

TeopuAa aNEKTPONUTUYECKOWN AUCCOLMALUN. DNEKTPOAUTbI U HEINEKTPOAUTbI. KaTMOHbI,
aHWOHbI. MexaHuM3m AuccouMauMm BEWeCcTB C PA3/IMYHbIMM BUAAMM XMMMUYECKOMN CBA3M.
CreneHb auccoumaymm. CunbHble U cnabble 31eKTPOAUTbI.

Peakunn MoHHOro obmeHa. YcnoBuma NpoTekaHUsa peakumin MIOHHOro obmeHa, nosHble m
COKpALLEHHbIE MOHHbIE YpaBHEHUA peakuuin. CBOMCTBA KMCNAOT, OCHOBAaHWN W CONel B CBeTe



npeAcTaBfeHUit 06 3N1eKTPONUTUYECKON Auccoumaumn. KavecTBeHHble peaKkuMm Ha WOHbI.
MoHATME 0 rnaponnse conen.

Xumuyeckulii akcnepumeHm:

03HAKOM/IEHNE C MOAENAMMU KPUCTANNNYECKUX PELIETOK HEOPraHUYeCcKUX BeLecTB —
MeTaN/IoB U HemeTannoB (rpaduta M anmasa), CNOXKHbIX BELWEeCTB (xnopuaa HaTpusa),
nccnefoBaHMe 3aBUCMMOCTU CKOPOCTU XMMWYECKOM peakuMm OT BO3AENCTBUA PasINYHbIX
dakTOpOB, MCcCnenoBaHWE 3N1EKTPONPOBOAHOCTM PAcTBOPOB BELLECTB, NpoLecca Auccoumaumm
KMCNOT, Lieno4yer n conei (BOSMOMKHO WMCMNO/Ib30BaHME BUAEO MaTepUasioB), npoBeaeHue
ONbITOB, WAMIIOCTPUPYIOWMX MPU3HAKM NPOTEKAHUA peakuuit MoOHHOro obmeHa (obpasoBaHue
OocafKa, BblaeneHne ras3a, obpas3oBaHWe BOAbl), OMbITOB, WANOCTPUPYIOWMX MPUMEPBI
OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIX PEAKUMI (ropeHne, peakumn pPas/ioKeHUs, coeanHeHus),
pacno3HaBaHME HeOpPraHMYecKUX BELLeCTB C MOMOLLbIO KAYeCTBEHHbIX PeaKuuii Ha MOHbI,
pelleHne sKCNepUMeEHTAIbHbIX 334a4.

HemeTtannbl u ux coeguHeHuUs

Obuwan xapakTepucTMKa ranoreHoB. OCOHBEHHOCTM CTPOEHMA ATOMOB, XapaKTepHble
cteneHn okucneHma. CtpoeHue u ¢du3nyeckme CBOWMCTBA NPOCTbIX BeELWECTB — ra/loreHos.
XMMUYeckme CBOWMCTBA Ha Npumepe xiopa (B3aMMOLENCTBME C MEeTaNNamMu, HEMETAN/aMMU,
wenoyamu). Xnoposogopog. ConsaHaa KUCNOTA, XUMUYECKME CBOWCTBA, MONyYEHME,
npumeHeHune. [lecTBue xnopa WM X/JI0OPOBOAOPOAA Ha OPraHU3M 4Yenoseka. BakHenwwue
XN0PUAbI U UX HAXOXKAEHWE B NpUpoae.

Obuwan xapaktepuctuka anemeHToB VIA-rpynnbl. Ocob6eHHOCTM CTPOEHWs aTOMOB,
XapaKTepHble cTeneHun okucneHma. CtpoeHne n GU3NYECKMe CBOMCTBA MPOCTbIX BELLECTB —
Kmucnopoaa v cepbl. ANNOTPOMNHbIE MOANOUKALMKM KMCAOpOoaa U cepbl. XMMUYECKME CBOMCTBA
cepbl. CepoBoaopoa, CTpoeHue, du3MyYeckne M Xumudeckme csoicTBa. OKcuAabl cepbl Kak
npeacTaBUTENIN KUCNOTHBIX OKCnAoB. CepHaa KMCNOTa, PU3MYECKME U XMMUYECKME CBOMCTBA
(obwme Kak npeactaBUTENA Knacca KUCAOT M cneumduyeckmne). XMMUYECKUE peakuuu,
Nexawme B OCHOBE MPOMbIWIEHHOrO cnocoba nonyvyeHua CepHOM KUCNoTbl. MpumeHeHune
cepHoOM KMcnoTbl. Conn cepHOM KUCNOTbI, KAYEeCTBEHHAA peaKkLuma Ha cynbdaT-noH. HaxoxkaeHne
cepbl M eé coeauHeHMW B npupode. XMMWUYECKOe 3arpAsHeHWe OKpyrKallen cpeapl
CoegMHEHMAMM cepbl (KUCNOTHblE A0XAM, 3arpA3HeHMe BO3AyXa M BOA0EMOB), cnocobbl ero
npeaoTBpaLLeHMUA.

Obwaa xapakTepuctMka snemeHToB VA-rpynnbl. Ocob6eHHOCTM CTpPOeHMA aTOMOB,
XapaKTepHble CTeneHW OKucneHua. A30T, pacnpocTpaHeHwe B npupoge, dusnyeckme w
XMMMYeCcKne cBomcTea. KpyrosopoT a3oTa B npupoae. AMMUAK, ero dp1smyeckne n xmmmyeckune
CBOWCTBA, Noay4yeHne n npumeHeHune. Connm ammoHusa, nx pusnyeckme n XmuMmyeckme CBOMCTBA,
npumeHeHune. KauyecTBeHHaa peakuua Ha MOHbl AMMOHMA. A30THAA KWUCNOTA, €€ Mnojy4veHue,
du3nyeckme M XMMUYECcKMe CBOMCTBA (obwme Kak npeacTaBUTENA Knacca KUCAOT U
cneumduyeckmne). Mcnonb3oBaHMe HUTPATOB WM COJMEM aMMOHMA B KayecTBe MWHepPasbHbIX
yaobpeHuii. Xumuyeckoe 3arpAasHeHMe OKpyKatoLwen cpeabl COeAMHEHUAMM a30Ta (KUCNOTHbIe
[0XAM, 3arpA3HeHne BO34yxa, Noysbl M Bogoémos). Pocdop, annoTponHbie moguduKaLmm
docdopa, Ppusmyeckme n xummndeckne ceonctea. Okena docdopa (V) n docpopHaa kucnora,
duM3nMyeckne M xMmMu4Yeckme CBOWMCTBA, NonyveHue. Mcnonb3oBaHue ¢ochaTtoB B KayecTse
MWHepPanbHbIX yaobpeHui.

Obuwana xapaktepuctuka anemeHTtoB [VA-rpynnbl. OcobeHHOCTM CTPOEHWs aTOMOB,
XapaKTepHble CTeMNeHU OKUCAEHUA. Yrnepoa, annoTponHble MoanduKaumm, pacnpocTpaHeHme B
npupoae, dGmMsnyeckme n xummyeckune ceoicTea. Aacopbuma. Kpyrosopot yrnepoaa B npupoge.
Okcuabl yrnepoga, ux GmMsnyeckme n XMMmyeckme CBOMCTBA, AEUCTBUE HA KMBblE OPraHM3Mbl,
Nnosly4YeHMe U NpUMEHeHMe. JKOIornYeckme npobnemsbl, cBA3aHHbIE C OKcuaom yraepoga (I1V),



rmnoTtesa rn106anbHOrO NOTENIEHUA KAMMATa, NapHUMKOBbIA 3ddeKT. YronbHas Kucnota n eé
CONMMN, UX GU3MYECKME U XMMUYECKMEe CBOMCTBA, MOJyYeHMe U npumeHeHue. KayectBeHHas
peakuma Ha KapboHaT-moHbl. WMcnonb3oBaHme KapboHatoB B  6bITY, MeguuWHe,
NPOMbILWAEHHOCTM U CE/IbCKOM XO3ANCTBE.

MepBOHaYanbHble NOHATUA 06 OpPraHMYECKMX BELLECTBAX KaK O COeAMHEHUAX yrnepoaa
(meTaH, 3TaH, 3TWMNEH, aueTUNeH, 3TaHOA, [/MUEPUH, YKCycHas Kucnota). [MpupoaHbie
WUCTOYHMKN YrneBogopoaoB (yrosib, MpUpoOAHbIA ra3, HedTb), NPOAYKTbl WUX nepepaboTku
(6€H3MH), Ux posib B ObITY U NPOMBbILIIEHHOCTU. [TOHATME O BMONOrMYECKM BaXKHbIX BELLECTBaX:
Xupax, 6enkax, yrnesofax — M WX POAM B KM3HW YenoBeKa. MaTepuanbHoe enMHCTBO
OpPraHNYeCcKUX U HEOPraHNYECKUX COeAUHEHNN.

KpemHuit, ero ¢usmMyeckme M XMMUYECKME CBOWMCTBA, MOJYYEHME W MPUMEHEHME.
CoeauHeHnsas KpemHua B npupoge. O6uwme npeactaBneHmMa o6 okcuge Kpemuua (IV) u
KpeMHueBon Kucnote. CUAMKaATbIl, UX UCNONb30BaHMeE B ObiTy, B NPOMbILWIAEHHOCTU. BarkHenwme
CTPOUTE/IbHbIE MaTepuanbl: KepamMuKa, CTEKNO0, LUeMeHT, 6eToH, KeneszobeTtoH. lpobnemsi
6€30nacHOro MCMNo/b30BaHUA CTPOUTE/IbHBIX MATEPUAJIOB B MOBCEAHEBHOM XKU3HMU.

XumuuecKulii sKcnepumeHm:

n3yyeHne o0b6pasLLOB HEOPraHNYECKUX BELLECTB, CBOMCTB CONAHOM KUCNOTbI, NPOBEAEHNE
KauYeCTBEHHbIX PeaKUMn Ha XNOPUA-MOHbI U HABNOAEHME NPU3HAKOB MX NPOTEKAHWUA, OMbITbl,
oTparkarolwme PpUsNYecKne N XMMUYECKME CBOMCTBA Fa/IOFEHOB U UX COEANHEHUN (BO3MOXKHO
MCNO/Ib30BaHME BMAEOMATEPMANOB), O3HAKOMIEHNE C 06pa3Lamu XNOpPUAOB (rasoreHnaos),
O3HaKomneHne ¢ obpasuamu cepbl M €€ coeauMHEHMAMM (BO3MOXKHO WCMO/b30BaHMe
BMAEOMATepManos), HabawogeHne npouecca o06yrnMBaHMA caxapa nog —AeNCTBUMEM
KOHUEHTPUPOBAHHOMN CEPHOM KUCAOTbI, U3y4EHME XMMUYECKUX CBOMUCTB pa3baBieHHOM cepHOM
KMCNOTbl, NPOBEAEHNE KAYECTBEHHOW peaKkuMu Ha cynbdaT-uoH U HabaaeHWe NpU3HAKA eé
NPOTEKAHMA, O3HAKOMNEHME C PU3MYECKMMWN CBOMCTBAMM a30Ta, docdopa M MX CoOeANHEHN
(BO3MOXHO MCMO/Nb30BaHWE BUAEOMATEPUANoB), 0b6pasuamm as3oTHbIX U GOCPOpPHbIX
yaobpeHun, nonyyeHuve, cobupaHue, pacrno3HaBaHWE WU WU3y4YeHWe CBOWCTB aAMMMaKa,
npoBeAeHNE KAaYeCTBEHHbIX peaKUMil Ha MOH aMMoHMA N GochaT-UOH U U3yYeHNE NPU3HAKOB
MX NPOTEKAHMUA, B3aUMOLENCTBNE KOHLLEHTPUPOBAHHOM a30THOM KUCNOTbI C MeAbto (BO3MOXKHO
MCNoab30BaHME BUAEOMATEPUANOB), U3yYeHMe MOogeNen KPUCTANNNYEeCKMX PeLETOK anmasa,
rpaduta, ¢ynnepeHa, O3HAKOMIEHME C NPOLLECCOM ancopbumm pPacTBOPEHHLIX BELLECTB
aKTMBMPOBAHHbBIM YI/IEM M YCTPOMCTBOM NPOTUBOrasa, nosyyeHue, cobnpaHue, pacnosHaBaHue
N M3y4yeHMe CBOMCTB YINIEKUC/IOrO ras3a, NpoBeAeHMe KaueCTBEHHbIX peakuuid Ha KapboHaTt m
CUAMKAT-UOHbI W U3y4YeHMEe MPU3HAKOB MX MPOTEKAHWA, O3HAKOMNIEHME C MpOoAyKLMen
CUIMKATHON NPOMBILIIEHHOCTU, PEeLleHNe IKCNEPUMEHTANbHbIX 33434 Mo Teme «BaxkHelwwne
HemeTaN bl U UX COeAUHEHUAY.

MeTtannbl U X coeguHEHUA

O6wan xapaKTepuUCTMKa XMMMUYECKMX 3SN1EMEHTOB — MeTa//IoB Ha OCHOBAHUWU UX
nonoxenus B MNepunogunyeckon cucteme xummuyeckux anemeHTos . . MeHaeneesa u cTpoeHua
atomoB. CTpoeHune meTannos. MeTannmyeckasa CBA3b M METAN/IMYECKAA KPUCTAN/IMYeCcKan
peweéTKa. DNEKTPOXMMUYECKUA pPAL, HANPAXKEHWA MmeTannos. PU3MYECKMEe U XMMUYEcKue
cBolicTBa MeTannos. O6wwme cnocobbl NonyyeHna meTannos. MOHATUE O KOPPO3UWU METANNOB,
OCHOBHble cNocobbl 3aLLnUTbl UX OT KOppo3un. Cnnasbl (CTanb, YyryH, AOPANOMUHUI, BPOH3a) 1
UX NpUMeHeHue B BbITy U NPOMbILINEHHOCTW.

LlenoyHble meTannbl: NonoxKeHne B MNepnoanyeckor cucTeme XMMUYECKUX 31eMEHTOB
. . MeHaeneeBa, CTPOEHME NX aTOMOB, HaxoXaeHue B npupoae. PuUsmnyeckme n Xmummnyeckmne
CBOMCTBaA (Ha Npumepe HATpuMA U Kanus). OKCcuabl U TMAPOKCUAbI HAaTPUA U Kanua. NpumeHeHue
LLLEeNNOYHbIX META/I/IOB U UX COEAUHEHUN.



LLlenoyHo3emenobHble MeTannbl MarHuih M KanbUMW: NonoxKeHue B [lepnogmnyeckom
cucteme xmmuyeckmx anemeHtos . N. MeHaeneeBa, CTpOoeHME MX aTOMOB, HaxoXAeHue B
npupoae. Pnsnyeckme n XMMMYECKMe CBOMCTBA MarHMA M KanbumA. BarkHelwme coegmHeHunA
Kanbuma (oKcma, rmapoKkeng, conn). -ECTKOCTb BoAbl U CNOCObBbI €€ ycTpaHeHUs.

ANIOMUHMIA: nonoxeHue B lepuoanyeckon cucteme XMMUYECcKMx anemeHtos . W.
MeHaeneesa, CTPOEHME AaTOMA, HAXOXKAeHUe B Npupoae. Pusnyeckme n Xmmmnyeckme CBOMCTBA
antoMnHUA. AMdoTepHble CBOMCTBA OKCMAA U TMAPOKCUAA a/IOMUHMUA.

eneso: nonoxeHwe B [epnogmyeckor cucTeme XMMUYECKMX 3snemeHTos [. W.
MeHaeneesa, CTPOEHME AaTOMA, HAXOXAeHWe B npupose. Pusnyeckme n Xmmmyeckme CBOMCTBA
*enesa. Okcuabl, rmapokcuabl M conu enesa (II) n xenesa (lll), ux cocrtas, cBoicTBa U
nosay4yeHue.

XumuyecKuli s3KcnepumeHm:

O3HakomneHne ¢ obpasuamu MeTannoB W ChNAABOB, MX (U3MYECKMMWM CBOMCTBAMM,
n3yyeHune pesynbTaToB KOPPO3MM MEeTANNoB (BO3MOXKHO MCNONb30BaHWE BUAEOMATEPMANOB),
0CObGEHHOCTEN B3aMMOLENCTBMA OKCMAA KalbuMA M HaTpua C  BOJoW  (BO3MOXKHO
NCnosb30BaHWE BUAEOMATEPUNAIOB), UCCeA0BaHME CBOMCTB XECTKOM BOAbI, NpoLecca ropeHuns
enesa B Kucnopoge (BO3MOXKHO MCMNO/Ib30BaHME BUAEOMATEPUANOB), MPU3HAKOB NPOTEKaHMA
KaQuYeCTBEHHbIX PeaKkuMi Ha MOHbI: MarHuA, KanbUua, altoMUHUA, LUMHKa, Kenesa (Il) n xkenesa
(1), megm (Il), HabntoaeHWe N onMcaHMe NPOLLECCOB OKPaLUMBAHMA NIAMEHN MOHAMMK HaTpuUs,
Ka/ana 1 Kanbuma (BO3MOXKHO MCNONb30BaHWE BUAEOMATEPUANoB), UccnesoBaHne amepoTepHbIX
CBOWCTB r'MApOKCMAA aNlOMUHUA N TMAPOKCUAA LMHKA, PeLleHme 3KCNepuUMeHTaAbHbIX 3a4a4 No
Teme «BarKHenwmne MeTannbl U UX COEANHEHUNY.

Xumusa 1 oKkpyrKawuian cpega

BewectBa M maTepuanbl B MNOBCEAHEBHOM W3HM 4enoBeKa. besonacHoe
MCNO/Ib30BaHNE BELLECTB M XMMUYECKUX peakunit B 6biTy. MNepBaa nomolb NpU XMMUYECKUX
OXKOrax U OTPaB/EHUSX.

Xvmunyeckoe  3arpA3HeHME  OKpyKalowen cpedbl  (npeaenbHaa — gonyctumas
KOHUeHTpauus BewecTs, ganee — MNAK). Posb XMUKN B peLUEHUM IKOIOTUYECKUX Npobaem.

Xumuyeckuii akcnepumeHm:

nsyyeHme o06pasuoB MmaTepuanosB (CTeKNo, cCnAaBbl MeTaNNoB, MNOJAUMEPHbIE
martepuanbl).

MexnpedmemHsbie cea3u

Peannsauna mexnpegmeTHbIX CBA3EN NPU N3YHYEHUU XMMWUUM B 9 KNacce OCyLLeCcTBAAETCA
yepes UCNoNb30BaHME KaK 0bLMX eCcTeCTBEHHO-HAY4YHbIX MOHATUM, TaK U NOHATUI, ABAAIOLLMXCA
CUCTEMHbBIMU A4N1A OTAENbHbIX NPeaMETOB eCTECTBEHHO-HAY4YHOro LUUKAa.

Obuwme ecTecTBEHHO-Hay4Hble MOHATUA: HAy4YHbIA aKT, rMnoTesa, 3aKOH, Teopwus,
aHanu3, CUHTe3,  KhaccuduKauma,  NepumoamyHOCTb,  HabalogeHue,  3KCMEPUMEHT,
MOAENNPOBAHUE, U3MEPEHME, MOAEeNb, SABAEHME, MNAPHMKOBBIN 3PGPEKT, TexHonorus,
maTepuanbl.

®dusnKa: maTepusa, aTom, 3/IEKTPOH, NPOTOH, HENTPOH, WOH, HYKAWA, W30TOMbl,
PagMOaKTUBHOCTb, MONEKYA, SNEKTPUYECKUIM 3apAsh, NPOBOAHMKM, MOAYNPOBOOHMUKM,
OVINEKTPUKK, GOTOINEMEHT, BELW,ECTBO, TeNo, 06BbEM, arperaTHoe COCTOsiHME BELLecTBa, ras,
pacTBOp, PACTBOPMMOCTb, KPUCTAN/IMYECKaAA pPeLWeéTKa, cnnasbl, GU3NYECKME BEAUYUHDI,
eauHNLbI U3MEePEHUA, KOCMUYECKOE MPOCTPAHCTBO, NAaHeTbl, 38€34bl, CoNHue.

Buonorua: ¢otocmHTes, AbixaHWe, 6buocdepa, sKocUcTeMa, MUHepPasbHble yaobpeHus,
MWKPO3/1EMEHTbI, MAaKPO3/IEMEHTbI, MUTATE/IbHbIE BELLECTBA.

leorpaduma: artmocdepa, ruagpocdepa, MUHeEpPanbl, TFOPHblE MNOPOAblI, MO/E3HbIE
McKonaemble, TONJMBO, BOAHbIE Pecypcbl.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHMA NMPOrPAMMBbBI MO XUMUUN HA YPOBHE
OCHOBHOI'O OBLLErO O6PA3OBAHUA

JIMYHOCTHDIE PE3Y/IbTATDI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMA MNPOrPammMbl OCHOBHOro obuiero obpasoBaHuA
[0CTUraloTCA B Xo4e 0by4yeHns Xumnm B eANHCTBE y4ebHOM 1 BOCnUTaTeIbHOW AeATE/IbHOCTU B
COOTBETCTBMM C  TPAAULMOHHBIMW  POCCUNCKMMW  COLMOKYAbTYPHbIMM M AYXOBHO-
HPaBCTBEHHbIMUM LLEHHOCTSMMU, MPUHATbBIMWU B 0OLLECTBE NPaBUIaMN U HOPMaMK NOBEAEHMA U
CNOCOHCTBYIOT NpoL,EeccamM CaMOMNO3HAHWUSA, CAMOPA3BUTUA M COLMANN3ALNN 0OYyYaLOLWMXCA.

JINYHOCTHbIE pe3ynbTaTbl OTPAXKAKOT TOTOBHOCTb OOy4YalOLWMXCA PYKOBOACTBOBATHCA
CUCTEMOM MO3UTUBHbIX LLEHHOCTHbIX OPUEHTALMIN U pacluMpPeHne onbiTa AeATeNbHOCTM Ha eé
OCHOBE, B TOM YMC/IEe B YACTU:

1) naTpMoOTUUYECKOro BOCNUTAHUA:

LLEHHOCTHOTO OTHOLIEHUA K OTeYECTBEHHOMY KYJIbTYPHOMY, NCTOPUYECKOMY U Hay4YHOMY
Hacnegmto, NOHMMAHMA 3HAYEHUA XMMUYECKOM HAyKM B KU3HU COBpeMeHHOro obuiectsa,
CNOCoOBHOCTM BNaAeTb AOCTOBEPHON MHPOpMaLMEN O NepenoBbiX AOCTUKEHUAX U OTKPbITUAX
MWPOBOI U OTEYECTBEHHOW XMMMUMU, 3aMHTEPECOBAHHOCTM B HAy4HbIX 3HaHMAX 06 ycTponcTee
MMpa 1 obLLecTBa;

2) rpaKaaHCKoro BOCNUTaHUA:

npeacTaB/NeHMA O COUMANbHbIX HOPMax M MpaBuiaX MEMK/IMYHOCTHbIX OTHOLIEHUA B
KONNEKTUBE, KOMMYHMKaTUBHOWM KOMNETEHTHOCTH B 06LWecTBEHHO nosesHou,
yyebHouccnenoBaTeIbCKOM, TBOPYECKOM W ApYrMX BMAAX [AOEATE/NbHOCTM, TFOTOBHOCTM K
pa3Hoobpa3HOM COBMECTHON AeATeNbHOCTM MPU BbINOJHEHUM Y4ebHbIX, MO3HaBaTe/bHbIX
33434, BbINOJIHEHNM XMMUYECKUX IKCNEPUMEHTOB, CO34aHUN Y4EOHbIX MPOEKTOB, CTPEMJIEHMA K
B3aMMOMOHMMAHUIO M B3aMMOMOMOLLM B NpoLecce 3ToM y4yebHON AeATenbHOCTU, FOTOBHOCTU
OLEeHMBaATb CBOE MoBeAeHMEe W MOCTYMKU CBOMX TOBAPULLEM C MNO3MLMM HPABCTBEHHbLIX WU
NpaBOBbIX HOPM C Y4ETOM OCO3HaAHUA NOCNeACTBMI MNOCTYMNKOB;

3) LEeHHOCTU Hay4YHOro NO3HAHMUA:

MUPOBO33PEHYECKME MPEACTaBNeHMA O BelecTBe U XMMUYECKOM  peakuum,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTMA HAYKM U COCTaBAAOWME OCHOBY ANA
NMOHMMAHUA  CYLLHOCTM  HAy4yHOM  KapTUHblI  MWpa, nNpeactaB/lieHnss 06  OCHOBHbIX
3aKOHOMEPHOCTAX PAa3BUTMA NPUPOAbI, B3aMMOCBA3AX YeN0BEeKa C NPUPOLHON cpeson, 0 poau
XMMMUW B NO3HAHMM 3TUX 3aKOHOMEPHOCTE;

Nno3HaBaTe/ibHble MOTMBbI, HanpaB/leHHble Ha MOJlyYeHME HOBbIX 3HAHWI MO XUMUW,
HeobxoamMmble AnA 0O6bACHEHWMA HabnAaeMblX NPOLECCOB M ABNEHMWA, MNO3HaBaTe/IbHOM,
MHOOPMALMOHHON N YNTATENbCKOWN KYNbTypbl, B TOM YMCNE HAaBbIKOB CAaMOCTOATE/IbHOM paboTbl
C y4yebHbIMM TEKCTaMM, CNPABOYHOMN NUTEPATypPOM, AOCTYMHbIMU TEXHUYECKMMU CPeacTBamum
MHPOPMALMOHHbIX TEXHONOTUIA;

MHTEpeC K 0by4yeHUMI0 M NO3HAHWUI0, NH0H603HATENbHOCTb, FTOTOBHOCTb M CNOCOBHOCTL K
camoobpa3oBaHMIO, MPOEKTHOM U UCCNeA0BaTE/IbCKOM AeATENbHOCTU, K 0CO3HAHHOMY BblIOOpY
HanpaB/IEHHOCTU W YPOBHA 00y4YeHMA B Aa/ibHENLEM;

4) popmMmmnpoOBaAHUA KYNbTYpPbl 340P0BbA:

OCO3HaHME LEHHOCTM M3HW, OTBETCTBEHHOrO OTHOLWIEHWA K CBOEMY 340pOBblO,
YCTAaHOBKM Ha 340pOBbIA 00pa3 KM3HW, OCO3HaHME MOCAeACTBUM U HenpuaTUe BPeaHbIX
npueblYek (ynoTpebneHns ankoronsa, HapKOTMKOB, KypeHus), HeobxoammocTn cobntoaeHun
npasun 6e30nacHOCTU NpU 06paLLEHUM C XMMWYECKMMM BeLLecTBamn B ObITYy U peasnibHOM
KU3HU;

5) Tpyao0BOro BoCNUTaHuUA:



MHTEpPEeC K NPAKTUYECKOMY M3yYeHUto npodeccuin n Tpyaa pasnnyHoro poaa, yBarkeHue
K TPyAy W pesynbTaTaM TPyLOBOW AEATE/NbHOCTU, B TOM YMC/e Ha OCHOBE MPUMEHEHMUA
NPegMeTHbIX 3HaHMW NO XMMWUW, OCO3HaHHbIA BbI6OP WHAMBUAYANIBHON TPAEKTOPUM
NpoAo/IKeHMA 06pasoBaHMA C YYETOM JIMYHOCTHbIX MHTEPECOB M CMOCOBHOCTM K XMMWM,
obLecTBEHHbIX MHTEPECOB M NOTpebHOoCTelN, ycnewHon npodeccMoHanbHON AeATe/IbHOCTU U
pa3BUTUA HEOOXOANMMBIX YMEHWUI, FOTOBHOCTb a4anTUPOBATLCA B NPOGECCMOHANbHON cpese;

6) 3KONOrMYECcKoro BOCNUTaHUA:

9KONOTMYECKM LenecoobpasHoe OTHOLEHWE K MPUPOAE KaK WMCTOYHMKY KM3HM Ha
3emne, OCHOBe €€ CyL,ecTBOBaHUA, MOHMMAHWE LLeHHOCTM 340pOBOro M 6esonacHoro obpasa
YKM3HW, OTBETCTBEHHOE OTHOLWIEHME K COBCTBEHHOMY PU3NYECKOMY M NCUXMYECKOMY 340PO0BbIO,
OCO3HaHWEe LEeHHOCTM cobnogeHns npasun 6e3onacHoro noseaeHWss npu  pabote ¢
BELLECTBAMM, A TaKXKe B CUTYaLMAX, YTPOXKAOLLNX 340P0BbIO U KU3HU Nt04EN;

CNOCOBHOCTU MPUMEHATb 3HAHWA, NOJYyYaeMble NPU U3YYEHUU XMMUMU, ONA PelleHun
33Ja4, CBfA3aHHbIX C OKpyXawuwen npupoaHON cpeaon, ANA NOBbIWEHUS YPOBHS
3KOJIOTMYECKOM Ky/NbTypbl, OCO3HAaHMA TN06ANbHOrO XapakTepa 3KONOrMYeckux npobnem wu
nyTel wx peleHna nocpeacTtBOM METOAOB XMMUWM, IKOIOTMYECKOro MbIWNEHUA, YMEHUS
PYKOBOZACTBOBATLCA MM B NO3HABaTE/IbHOW, KOMMYHUKATUBHOM M COLMabHOM NPaKTUKe.

METAMNPEOAMETHbIE PE3Y/IbTATDI

B coctaBe meTanpeameTHbIX Pe3y/bTaTOB BblAENAKT 3HaYMMble g GOPMUPOBAHUA
MWPOBO33peHNA 0bLLeHayYHble NOHATMA (3aKOH, Teopua, NPUHLMM, TMnoTe3a, GaKT, cucTema,
npouecc, sKCNePUMEHT U ApPYyroe.), KOTOPble MCNO/b3YHTCA B €CTECTBEHHO-HAY4YHbIX Y4ebHbIX
npegmeTax M No3Bo/AKT HAa OCHOBE 3HAHMI U3 3TUX NpeaMeToB popMMpPOoBaTb NpPeaCcTaBAEHNE
O LUEeN0CTHOM Hay4YHOM KapTUHe M1pa, U YHUBEpPCA/ibHble y4ebHble AencTBUS (No3HaBaTeNbHble,
KOMMYHMKaTUBHbIE, perynsTuBHbie), KoTopble obecrneuynmBatoT GopmMMpPOBaHME TFOTOBHOCTU K
CaMOCTOATE/IbHOMY M/IAaHMPOBAHUIO U OCYLLLECTBNAEHUIO Y4EOHON AEATENbHOCTY.

MNo3HaBaTenbHble YHUBEpPCa/ibHble yYebHble aencTBua

ba3oBble n0ruyeckue fencTeus:

YMEHMA UCNONb30BaTb MPUEMBI NIOTMYECKOTO MbILWAEHUA MPU OCBOEHUM 3HAHUN:
PacKpbiBaTb CMbICT  XMMMYECKUX MOHATUN  (BblAeNATb WX XapaKTepHble MNPU3HAaKMY,
yCTaHaB/AMBATb B3aMMOCBA3b C APYrMMM MOHATUAMM), UCNONb30BATb NOHATUA ANA 0ObACHEHUS
oTAeNbHbIX (AKTOB W ABNEHWW, BbIOMPATb OCHOBAHUA W KPUTEPUU AN KAaccuduKauum
XMMMUYECKUX BELLECTB M XMMUYECKUX PeaKL M, YCTaHaBIMBATb NPUUYNMHHO-CNEACTBEHHbIE CBA3MU
Mexay O0ObeKkTaMM  M3y4YeHusi, CTPOUTb  JIOTUYECKMEe  paccyKpeHua  (MHOYKTUBHbIE,
OeOYKTUMBHbIE, NO aHaN0rMKM), AeNaTb BblBOAbI U 3aK/HOYEHUS;

YMeHME NPMMEHATb B NpoLiecce No3HaHWA NOHATUA (NpeaMeTHble U MeTanpeaMeTHbIE),
CMMBOJINYECKME (3HAKOBblE) MOAENMU, MCNoNAb3yemble B XMMUK, Npeobpa3oBbiBaTb LUMPOKO
NpPUMeHsieMble B XMMWUMU MOAe/IbHble NPeACTaBAeHNA — XMMUYECKUIM 3HAK (CMMBON aN1eMeHTa),
XMMMyeckaa ¢opmyna U ypaBHEHWE XMMMUYECKOW peakuum — Npu  peleHun y4vebHo-
MO3HaBaTeNbHbIX 33afa4y, C Y4YETOM ISTUX MOAENbHbIX MNPEeACTaBNEeHUA BbIABAATL MU
XapaKTepu3oBaTb CyL,ECTBEHHbIE NMPU3HAKM M3y4YaeMbiX OOBEKTOB — XMMMUYECKUX BELLECTB W
XMMMUYECKUX PeaKLMi, BblABNATb 0OLLIME 3aKOHOMEPHOCTU, NPUYNHHO-CNEACTBEHHbIE CBA3M U
NPOTUBOPEYMA B M3y4aeMblX NPOLLeccax U ABNEHUAX.

ba3oBble UccneaoBaTeNbCKUe AEeACTBUA:

YMEHME UCNO/b30BaTb NOCTaB/NEHHbIE BOMPOCbl B KAYECTBE MHCTPYMEHTa MO3HaHMA, a
TaKXXe B KayectBe OCHOBbl AnA (GOPMMPOBaAHMA TUMNOTE3bI MO MNPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXKAEHUN;

npuobpeTteHMe onbiTa NO MJAHMPOBAHUIO, OPraHM3aUMN U NPOBEAEHUIO YHEHUYECKNX
3KCNEePUMEHTOB, YMeHWe Habnoaatb 3a X040M NpoLuecca, CamMmoCTOATE/IbHO MPOrHO3MPOBaTb



ero pesynbTaT, popmynmpoBaTb 0606LLEHNA M BbIBOALI NO pe3y/bTaTaM NpoBeAEHHOMO ONbITa,
nccneaoBaHuMsA, COCTaBAATb OTYET O NpoaenaHHon pabore.

Pa6ora c unpopmauymeii:

ymeHue BblbMpaTb, aHANM3NMPOBATb U WMHTEPNPETUPOBaATb MHPOPMAULMIO PA3IUYHbBIX
BMAOB U GOpM NpeacTaBNeHUs, MOJy4aeMylo M3 PasHbIX MCTOYHMKOB (Hay4HO-MonynspHas
NIMTEpaTypa XMMMUYECKOTrO COALEP’KaHWs, CrnpaBoYHble nocobus, pecypcbl WMHTepHeTa),
KPUTUYECKM OLLEHNBATb MPOTMBOPEUMBYIO M HELOCTOBEPHYIO MHPOPMALMIO;

YMEHME NPUMEHATb Pa3InYHble MeToAbl M 3aNpoCbl NpY NOMCKe 1 otbope nHGopmaLmm
M COOTBETCTBYHOLMX AAHHbIX, HEOOXOAMMbIX ANA BbINONAHEHUA y4ebHbIX M NO3HABATENbHbIX
33434 onpeaenéHHoro Tuna, npuobpeTteHMe onbiTa B 0061acCTM  MCNONb30BaHMUA
MHOOPMALMOHHO-KOMMYHUKATUBHbIX ~ TEXHO/MOTMIA,  OBNALEHME  KyAbTypOW  AKTUBHOIO
MCNONb30BaHMA Pas3/IMYHbIX MOMCKOBbIX CUCTEM, CAMOCTOATE/NIbHO BbIOMPATb ONTUMAJIbHYHO
dopmy npeactaBneHns MHPoOpPMaLMM U UANKOCTPUPOBATL PeLlaemMble 33434M HECN0XKHbIMU
cXemamMu, guarpammamu, gpyrumm popmamu rpadmkm n nx KombUHauMAMm;

YMEHME MCNONb30BaTb M aHA/NN3MPOBATb B npouecce y4ebHOM M MCCnesoBaTENbCKON
OEATEeNbHOCTM  MHPOPMALMIO O BAMAHMM MPOMbIWIEHHOCTN, CENbCKOro X03AMCTBA W
TPAHCNOPTa Ha COCTOAHWE OKPYKatoLLel NPUPOAHON cpeapl.

KommyHUKaTUBHbIe YHUBepCa/ibHble yyebHble AelcTBuUA:

yMeHua 3agaBaTb Bonpocbl (B xoae Auanora M (Man) AUCKYCCMM) MO CylecTBy
obcykaaemoit Tembl, GoOpMynMpoBaTb CBOM MPEAIONKEHUS OTHOCUTENIbHO BbINOAHEHUSA
npeanoXKeHHoM 3a4auu;

YMeHMA NPeacTaBAATb MNONYYEHHbIe pe3ynbTaTbl MO3HABaTe/NbHOW AeATEeNbHOCTU B
YCTHbIX U MUCbMEHHbIX TEKCTaX; AeNaTb NPe3eHTaUnto pe3ybTaToB BbINONHEHUA XMMMUYECKOTO
aKcnepumeHTa (nabopaTopHoro onbiTa, nabopaTopHO paboTbl NO MCCNen0BaHWUIO CBOWMCTB
BeLLecTs, y4ebHOro npoekKTa);

YMeHMA y4ebHOro coTpyaHMYecTBa CO CBEPCTHUKAMM B COBMECTHOM MO3HaBaTe/IbHOM U
NccNeaoBaTeNbCKON AeATeNIbHOCTU NpPU PeLeHnn BO3HUKALWMX Npobaem Ha OCHOBe Y4yéTa
06X MHTEPEeCOB M COrNAcoBaHUA NO3vumit (0bcyKaeHusa, 0bMeH MHEHWSIMU, «MO3roBble
LTYPMbI», KOOPAWHALMA COBMECTHbIX AEUCTBUIN, ONpeaeneHne KpUTepues No oLeHKe KayecTBa
BbIMO/IHEHHOW PaboTbl U Apyrue).

PerynatusHble yHUBepcabHble yuebHble gencrema:

YMEHME  CaMOCTOATENbHO  OnpeaenAtTb  Lenu  [eATeNbHOCTW,  NAAHWMPOBaATb,
OCYLLECTBAIATb, KOHTPO/IMPOBATb M NPU HEOBXOAMMOCTN KOPPEKTUPOBATb CBOK AEATENbHOCTD,
BblOMpaTh Hanbonee adpdekTMBHbIE Ccnocobbl pelweHna yd4ebHbIX M NO3HABATENbHbIX 3a4ad,
CaMOCTOATE/IbHO COCTaBAATb WAW KOPPEKTUMPOBATb NPEAsIOXKEHHbIA anropuTm AencTBui npwm
BbINO/NHEHUM 334aHMN C YY4ETOM MOJlYy4eHMA HOBbIX 3HaHWM 06 M3yyaemMblXx OObEKTax —
BELLLECTBAX M peaKkumax, oOLueHMBaTb COOTBETCTBME MOJIYYEHHOTO pe3y/ibTaTa 3aaB/IEHHOW Lenu,
YMeHMe UCNob30BaTb U aHAZIM3NMPOBATb KOHTEKCTbI, NpeAsaraemble B YC/I0BUM 3a4aHUN.

MNPEAMETHbDIE PE3Y/IbTATbI

B coctaBe npegMeTHbIX pe3ynbTaTOB MO OCBOEHMIO 00A3aTENbHOrO CoAep)KaHuA,
YCTaHOBNEHHOro AaHHOM pabouyelt MNPOrpamMmoin, BbIAENAIT: OCBOEHHble 0oby4Yatowmmuca
Hay4yHble 3HaHMA, YMEHUs M CNocobbl AencTBuiA, cneumduyeckme gna npeameTHor obnactu
«Xumua», BUAbI AeATeNbHOCTM MO MNOMYYEHUID HOBOrO 3HAHWA, €ero WHTepnpeTauum,
npeobpa3oBaHNIO U NPUMEHEHMIO B PA3/IUYHbIX Y4eOHbIX M HOBbIX CUTYaLUAX.

K KoHUy obyyeHns B 8 Knacce npeamMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AOJ/IKHbI
oTpakaTb CGOPMMPOBAHHOCTb Y 0BYHAOLLMXCA YMEHWNIA:

. PacKpbIBaTb C ONOPOM Ha UCTOYHUK MHGOPMALMU CMbIC/T OCHOBHbIX XMMUYECKMX
MOHATUIA: aTOM, MOJIEKY/la, XMMUYECKMIA 3N1EeMEHT, MPOCTOe BELLECTBO, CNOXHOE BELLEeCTBO,



cmecb (ogHOpOAHasA W HEOAHOPOAHaA), BaNIEHTHOCTb, OTHOCUTE/NIbHAA aATOMHaA MU
MONEKYNAPHAA Macca, KO/JIMYECTBO BELLECTBA, MOJIb, MOJAPHAA Macca, MaccoBasa n[0NA
XMMMYECKOTO 3/1IEMEHTA B COEAMHEHUN, MONAPHbLIA 06bEM, OKCUA, KUCNOTA, OCHOBaHUE, CONb,
3NEKTPOOTPULATENBHOCTb, CTENEHb OKUC/IEHMA, XUMMUYECKAsa peakuusa, Kaaccuduraums
peakuui: peakumm CcoeaMHEHUA, peakuMn pPas/oXKeHUsA, peakuun 3aMelLeHusn, peakuuu
0obMeHa, 3K30- M 3HAOTEPMUYECKUE peaKkuuun, Tennosoir 3PpPeKT peakumn, A4pPO aATOMA,
3NeKTPOHHbIN CNOM aTOMa, aTOMHasA opbuTanb, paanyc aToma, XMMUYeCcKana CBA3b, NONAPHAA U
HenonspHas KOBAJIeHTHAs CBA3b, MOHHAA CBA3b, MOH, KaTUOH, aHWOH, PAcTBOP, MAaccoBas [0S
BeLLecTBa (NPOLEHTHAA KOHLEHTPaLMA) B PaCTBOPE;

. WANOCTPUPOBATL €  MOMOLLbIO  yuntena w  (Mam)  Apyrux  y4aCTHUKOB
06pa3oBaTe/IbHbIX OTHOLEHWNI) B3aMMOCBS3b OCHOBHbIX XMMUYECKUX MOHATUIM U NPUMEHATb C
OMNopOM Ha UCTOYHUK MHDOPMALMU 3TN NOHATUA NPU OMMUCAHUN BELLECTB U UX NPEBPALLEHUN;

. MCNONIb30BaTb XMMWYECKYHD CMMBOJIMKY ANA COCTaBAeHMA GOpMyn BELLECTB U
YPaBHEHWUI XUMNYECKNX PeaKLMUN;
. onpeaenAtb C ONOPOWA Ha MJIAaH BAJIEHTHOCTb aTOMOB 3/1IEMEHTOB B OMHApPHbIX

COeANHEHUAX, CTEMEHb OKUCNEHWUA 3N1EMEHTOB B OMHAPHbIX COEAMHEHMUAX, MPUHALNEKHOCTb
BELLEeCTB K OnpegenéHHoOMy Kaaccy coeAuHeHui no Gopmynam, BuUA, XMMUYECKOW CBA3U
(KoBaneHTHaA M MOHHAA) B HEOPraHUYECKUX COeANHEHUAX;

. pacKpbiBaTb C OMOPOM HA nnaH cmbicn [lepuogmyeckoro 3akoHa M. W.
MeHaeneesa: [AEeMOHCTPUPOBATb MOHMMAHWE MNEPUOLMYECKON  3aBMCMMOCTM  CBOMCTB
XMMMUYECKUX 3/IEMEHTOB OT MX NONOXKeHUA B lNepnoamyeckor cucteme, 3aKOHOB COXpPaHeHUA
MacCCbl BELLECTB, MOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKY/IAIPHOIO Y4eHUsA, 3aKOHa ABOraapo;

° OMUCbIBATb M XapaKTepu3oBaTb C OMOPOI Ha aNAropuTM Y4YebHbIX OeNCTBUNA
TabanuHyto dopmy lNeprnoanyeckom CUCTEMbI XMMUYECKMX 3N1E€MEHTOB: pPa3nnyaTb NOHATUA
«rnaBHaa noarpynna (A-rpynna)» u «noboyHaa noarpynna (b-rpynna)», manbie n 6onbline
nepuoabl, COOTHOCUTb 0603HAYeHUA, KOTopble MMetoTca B Tabaunue «lMepunoanyeckan cuctema
XMMMYEeCcKux anemeHToB [. U. MeHaeneeBa» C YMUC/NOBbIMW XapaKTEPUCTUKAMWU CTPOEHMUA
aTOMOB XMMMWYECKUX 3N1eMeHTOB (cocTaB M 3apag sapa, obliee YMCN0 3/1eKTPOHOB U
pacnpezeneHune nx no 3NeKTPOHHbIM CNOAM);

° KnaccudunumpoBaTb C OMOPOA Ha aNrOPUTM Y4YeOBHbIX AEUCTBUIA XMMUYECKUE
3NIeMeHTbl, HeOopraHWYyeckMe BELLECTBA, XMMUYECKMe peakumm (no umcay W cocTaBy
YYaCTBYIOLLMX B PEaKLMM BELLECTB, NO TeEN/I0BOMY 3ODEKTY);

° XapaKTepun3oBaTb (ONMUCbIBaTb) C ONOPON Ha a/ITOPUTM y4ebHbIX AeCTBUIA 0blme
XMMMWYECKME CBOMCTBA BELLECTB PA3/IMYHbIX KNACCOB, MOATBEPNKAAA OMMCaAHME MPUMEpPaMM
MOJIEKYNIAPHbIX YPaBHEHMI COOTBETCTBYHOLMX XMMUYECKUX PEAKLMN;

. NPOrHO3MpoBaTb C MOMOLbIO yuuTena u  (Man)  [pyrux  y4aCTHUKOB
obpasoBaTeNbHbIX OTHOLIEHWI) CBOWCTBA BELLECTB B 3aBMCMMOCTM OT WX KayeCTBEHHOro
COCTaBa, BO3MOHOCTM NPOTEKAHUA XMMUYECKUX NPEBPALLEHUIM B PA3/IMYHBIX YCNOBUAX;

. BbIYMCNATH C MOMOLLBIO yunTena u (Mnam) Apyrux y4acTHMKOB obpasoBaTe/ibHbIX
OTHOLUEHWI) OTHOCUTENIbHYHO MONEKYNAPHYIO M MOJIAPHYKO MAcCbl BeLLeCcTB, MACCOBYIO [0/
XMMMWYECKOro 3nemeHTa no ¢opmyne coefuMHEHUA, MACCOBYIO AON0 BeLLecTBa B PacTBOpE,
NPOBOAMUTL PACYETbI NO YPaBHEHMIO XMMUYECKOMN peakumnm;

. NPUMEHATb C MOMOLLbIO Y4YMTENA OCHOBHble OnepauuMm  MbICIUTENBHOM
[eATeNbHOCTU — aHA/IN3 U CUHTE3, CpaBHeHMe, 0606l eHne, cucTtemaTmlaunio, Knaccudumkaumio,
BbIAB/IEHWE NPUYUHHO-CNEACTBEHHbIX CBA3EN — A/A U3YYEeHUA CBOMCTB BELLECTB U XMMUYECKUX
peakuui, ecTecTBEHHO-HayyHble MeToAbl MO3HaHWA — HabnwaeHWe, U3MepeHue,
MOJENNPOBaHME, IKCMNEPUMEHT (PeanbHbI U MbIC/IEHHbIN);



. cnepoBaTb MpaBUAAM MNO/b30BaHMA XMMWYECKOW Mocyaon M nabopaTopHbIM
obopynoBaHMeM, a TaKXe npasunam obpalleHna C BewecTBaMM B COOTBETCTBUU C
WMHCTPYKUMAMW MO BbINOJIHEHUIO NAabOPaTOPHbIX XMMUYECKUX OMbITOB NO MNOJYYEHUIO U
cobupaHuio razoobpasHbIx BelwecTs (BoAOPOAA U KMCNOPOAaA), MPUTOTOBAEHUIO PAacTBOPOB C
onpeaenéHHoONn MaccoBoM [onel pPacTBOPEHHOrO BELLECTBA, MNJaHMPOBATb M MPOBOAUTL C
NMOMOLLBIO y4YnUTENA U (MAKN) APYTUX YHACTHUKOB 06Pa30BaTeIbHbIX OTHOLEHWUIN) XMMUYECKMeE
3KCNEePMMEHTbI MO Pacno3HABAHMIO PACTBOPOB LWENOYEN U KUCAOT C NMOMOLLBI MHAWKATOPOB
(narkmyc, peHondTanemH, MeTUNOPaHK 1 gpyrue).

K KoHuy obyyeHusa B 9 Knacce npeameTHble pe3ybTaTbl HAa 6a30BOM ypPOBHE [0/KHbI
OTpaXkaTb CGOPMMUPOBAHHOCTL Yy 0BYYaLOLLMXCA YMEHWIA:

. pacKpbiBaTb C ONOPOM Ha UCTOYHUK MHPOPMALMU CMbIC/T OCHOBHbIX XMMUYECKUX
MOHATUM: XMMMUYECKUIA SN1IEMEHT, aTOM, MOJIEKYNA, UOH, KaTUOH, aHWOH, NMPOCTOe BELLECTBO,
CNIOXKHOE BELLLECTBO, BAJIEHTHOCTb, 3/IEKTPOOTPULATENBHOCTb, CTENEHb OKUCAEHUA, XMMUYECKanA
peakuma, XMMUYECKan CBA3b, TeNnoBoM 3pPeKT peakumn, Monb, MONAPHbLIN 06BEM, pacTeop,
3NEKTPONUTbI, HEINEKTPONAUTbI, SNEKTPONUTUYECKAA AMUCCOLMALNA, PEAKLMM MOHHOTO 0OBMEHa,
KaTannsaTop, XMMUYECKoe paBHoBecne, 0bpaTMmMble U HEOOpaTUMblE pPeaKL MU, OKUCAUTENBHO-
BOCCTAHOBUTE/IbHbIE PEAKUWUKN, OKUCAUTENb, BOCCTAHOBUTE/Ib, OKUCAEHME U BOCCTAHOB/IEHWE,
annotTponua, am@poTepHOCTb, XMMMUYECKAs CBA3b (KOBANEHTHAA, MOHHAA, MeTaNIMYecKasn),
KPUCTANIMYECKan pPewweéTKa, KOppPo3MA METANN0B, CMJIaBbl, CKOPOCTb XMMUYECKOW peakumu,
npeAenbHO AonycTMman KoHueHTpauma MAK sewecTsa;

. WANKOCTPUPOBATL C  MOMOLLbIO  yuntena w  (Mam)  Apyrux  y4aCTHUKOB
06pa3oBaTe/IbHbIX OTHOLIEHWIT) B3aMMOCBA3b OCHOBHbIX XMMMUYECKUX MOHATUMA U MPUMEHATb
3T NOHATUA NPU ONUCAHUN BELLECTB M UX NPEBPALLEHUN;

. MCNONb30BaTb XMMWUYECKYID CMMBOIMKY ONA COCTaBieHMA GOpMyn BeLEecTB U
YPaBHEHUM XUMUYECKUX PeaKLmit;
. onpeaensATb C ONOPOM Ha NAaH BaNE€HTHOCTb M CTENEeHb OKUCNEHUA XMMUYECKUX

31eMEHTOB B COeAMHEHUAX PA3/IMYHOrO COCTaBa, NPUHAANEXKHOCTb BELWLECTB K onpeaenéHHOMY
KNnaccy coeauHeHuit no dopmysiam, BUA XUMMUYECKON CBA3M (KOBaJIEHTHasA, WOHHaS,
MeTaNInyeckan) B HeOopraHMYecKMx COeAMHEHUAX, 3apAg MOHA MO XMMUYeckon dopmyne,
XapaKTep cpeabl B BOAHbIX PAacTBOPaX HEOPraHUYEeCKUX COeAUHEHUW, TUM KPUCTanan4yecKkom
PEeLETKN KOHKPETHOTO BELLECTBA;

° pacKkpbiBaTb CMbIC/I C onopoit Ha nnaH [lepuoanyeckoro 3akoHa [M. W.
MeHgeneeBsa U L€MOHCTPUPOBATb €r0 MOHMMAHME: OMMUCbIBATb U XapaKTepmn3oBaTb TabANYHYIO
dopmy lepunogmnyeckoirn CUCTEMbI XMMMYECKMX 3SN1EMEHTOB: Pa3nnyaTb MOHATMA «riaBHaA
noarpynna (A-rpynna)» n «noboyHana noarpynna (b-rpynna)», manbie u 6onblive nepuoasi,
COOTHOCUTb 0H0O3HaAYeHMA, KOTOpble MMEKTCA B Nepuoguyeckoir Tabauue, C YMCNOBLIMM
XapaKTepPUCTUKaMM CTPOEHUA aTOMOB XMMWYECKUX 31eMEHTOB (COCTaB M 3apAg, Agpa, obuwee
YUCNO 3NEKTPOHOB W pacnpefeneHue MUX MO 3NEKTPOHHbIM CNoAM), Ob6bACHATL obuime
3aKOHOMEPHOCTU B M3MEHEHWW CBOWCTB 3/IEMEHTOB U WX COEAMHEHWUWA B Npeaenax Manbix
NepuoaoB 1 raBHbIX NOATPYNM C Y4ETOM CTPOEHUA UX aTOMOB;

° KnaccudunumpoBaTb C OMNOPOA Ha aNrOPUTM Y4YebBHbIX AEUCTBUIA XUMUYECKUE
3NEeMEHTbl, HEeOopraHW4YyecKMe BeLLeCTBa, XMMMUYECKMe peakumm (o uucay M coctasy
Yy4YacTBYIOLWMX B peakuMu BeLLecTs, Mo TennoBomy 3¢OGdeKTy, N0 M3MEHEHUID CTeneHeMn
OKUCNIEHNA XUMUYECKUX 3NIEMEHTOB);

. XapaKTepun30BaTb (ONMCbIBATb) C ONOPOI Ha aNropuUTM y4yebHbIx gencTBuin obume
n cneymduyeckme XMMUYECKMe CBOMCTBA MPOCTbIX M CAOMHbIX BELLeCTB, MNOATBEpPKAas



onucaHve NpUMepPamn MONEKYNAAPHBIX U MOHHbIX YPAaBHEHUIA COOTBETCTBYHOLUMX XMMUYECKUX
peaKkuni;

. COCTaB/ATb C MOMOLbIO YYnTeNs U (MAK) APYrUX YYacTHUKOB 06pa3oBaTe/ibHbIX
OTHOLUEHWI) ypaBHEHMA NEKTPOAUTUYECKOM ANCCOLMALNN KUCAOT, WEeNoYeN N CONEN, NONHbIE
M COKpPalEHHble ypaBHEHMA  pPeakuuin  WMOHHOro obmeHa, YypaBHEHMA  peakumi,
NOATBEPKAAMOLMX CYLLECTBOBAHME FEHETUYECKOM CBA3M MeXAy BeLeCTBAMM PA3/IMYHbIX
KNaccos;

. PacKpbIBaTb C MOMOLbIO yuuUTeNsa U (MAnN) APYyrux y4acTHUKOB 06pa3oBaTe/bHbIX
OTHOLWIEHUM)  CYWHOCTb  OKUCAUTENbHO-BOCCTAHOBUTENbHbIX  PEaKuuin  mocpencTsom
COCTaB/IEHMA 3NEKTPOHHOIO HanaHca 3TUX peaKkuni;

. NPOrHO3MpoBaTb C MOMOLLbIO yuuTensa wu  (Man)  [pyrux  y4aCTHMKOB
obpa3oBaTesibHbIX OTHOLLUEHWUI) CBOMCTBA BELWECTB B 3aBUCUMMOCTU OT WX CTPOEHMUS,
BO3MOKHOCTW MPOTEKAHUSA XMMUYECKUX NPEBPALLEHNI B PA3/IMYHbIX YC/IOBUSX;

. BbIYMCAATL C MOMOLLBIO YYnTENA U (MAnN) APYrnx y4acTHUKOB 06pa3oBaTe/IbHbIX
OTHOLLEHMI) OTHOCUTENBbHYIO MONEKYNAPHYIO U MOJIAPHYIO MacCbl BELW,ECTB, MacCOBYH A0/
XMMMUYECKOTO 3/1eMeHTa no dopmyne coegmMHEHUA, MACCOBYH AO/0 BelwectBa B pacTBope,
NPOBOAMUTL PACYETbI NO YPABHEHMIO XMMNYECKOMN peakuuuy;

. cobntogatb NpaBuna MNOMb30BAHMA XMMMYECKOM Mocyaon M nabopaTopHbIM
obopyaoBaHMEM, a TaK¥Ke nMpaBuaa obpaweHus C BelwecTBaMM B COOTBETCTBUM C
WUHCTPYKUMAMWU MO BbINOJIHEHUIO NAaBOPATOPHbIX XMMUYECKUX OMbITOB MO MOJYYEHUIO W
cobupaHuio razoobpasHbIX BELLECTB (aMMKUaKa 1 YrieKkmcoro rasa);

. NPOBOAMUTL C MOMOLLBID YYUTENA U (MNK) APYIUX YYAaCTHUKOB 06pa3oBaTe/ibHbIX
OTHOLWIEHWM) peakuuu, NOATBEPNKAAOWME KAYeCTBEHHbIM COCTAaB Pa3/INYHbIX BeELLECTB:
pacno3HaBaTb OMbITHbIM MNYTEM Xnopug-, 6pomua-, noana-, Kapbonart-, ¢ocdart-, cunmkar-,
cynbdaTt-, TMAPOKCUMA-UOHbI, KATUOHbl AMMOHMA U  WMOHbI  U3YYEHHbIX METANNOB,
NPWUCYTCTBYIOLLME B BOAHbIX PAacTBOPaX HEOPraHUYECKMX BELLECTB;

° NPUMEHATb C MNOMOLBbI YYUTENs OCHOBHblE OMepauun  MbICAUTENIbHOM
AEeATENbHOCTM — aHA/IM3 U CUHTE3, CpaBHEHWe, 0606LieHMe, CUCTEMATM3AUMNIO, BbIABNEHUE
NMPUYUHHO-CNEeACTBEHHbIX CBA3EW — A/1A M3YYEHUA CBOMCTB BELLECTB MU XMMUYECKUX PEAKLUUMA,
€CTECTBEHHO-HAy4YHble MeTOAbl MO3HAHWA — HabAlAeHME, U3MepeHWe, MOAENMPOBAHME,
3KCMepUMEHT (peasnbHbli U MbIC/IEHHbIN).



TEMATUYECKOE NTAHUPOBAHME

8 K/IACC
Konuuectso yacos
Ne HaumeHoBaHue pa3aenos U Tem dneKTpoHHble (undposbie)
n/n  nporpammbl Bcero KouTponbHbie Mpakuyeckue obpasoBaTtenbHble pecypcbl
pabortbi pabotbl

Paspen 1. NepBoOHayYanbHble XMMUYECKMNE MNOHATUA
1.1 ézxe::sossz:(::’; (I)'I?)l;i:;zeCKOﬁ 5 2 bubnnorexa LLOK

LeATENbHOCTH YenoBeKa https://m.edsoo.ru/7f41837c
12 BeltecTtBa 1 xumunyeckue 15 1 Bubnunoteka LLOK

peakumnm https://m.edsoo.ru/7f41837c
UTtoro no pasgeny 20
Pasgen 2. BaxkHelilwme npeacrasuTenIn HeOpraHMUYECKUX BelecTs
21 Bo3ayx. Kucnopog,. MoHsatue 06 6 Bubnnoteka LIOK

oKcmpaax https://m.edsoo.ru/7f41837c
29 Bopgopoa.lloHATHUE 0 KUCNoTax U 3 1 Bubnnoteka LLOK

conax https://m.edsoo.ru/7f41837c
23 Boaa. PactBopbl. [oHATHE 06 5 1 1 Bubnunoteka LLOK

OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OcHOBHbIe Knacchbl 11 1 1 Bubnnoteka LLOK

HEeopraHMYeCcKNx coeguHeHnM

UTtoro no pasgeny 30

https://m.edsoo.ru/7f41837c¢

Pasgen 3. Mepuoagunueckuit 3akoH u Nepuoguueckas cucrema xummdeckux anemeHtos . U. MeHgeneeBa. CtpoeHne atTomoB. XMumuueckas

cBA3b. OKUCNUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKLUu

MeproamUYecKmin 3aKoH U
MNepuoaunyeckasa cuctema

Bubnnoteka LLOK

i
3 XMMUYECcKuX anemeHTos . U. / https://m.edsoo.ru/7f41837c
MeHaeneesa. CtpoeHue atoma
3.2 Xumunyeckas cBA3sb. 8 1 Bubnnoteka LIOK



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

OKucnmnTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkumnmn

UTtoro no pasgeny 15

https://m.edsoo.ru/7f41837c¢

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

PesepBHOe Bpems 3

OBLUEE KOJTMHECTBO HYACOB MO

MPOrPAMME 68

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



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

9 KNNACC

Konnuecrso yacos

Ne HaumeHoBaHMe pa3aenos U Tem dneKTpoHHble (unudposbie)
n/n nporpammol Bcero KouTponbHble  Tpakuueckue obpasoBaresibHble pecypcbl
pabortbl pabortbi
Paspen 1. BewwiecTso U XMuMUUeCKue peakuum
11 MoBTOopeHue n yrnybneHne sHaHWUM 5 1 Bubnmoteka LLOK
OCHOBHbIX pPa3genos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHble 3aKOHOMEPHOCTH 4 Bubnmoteka LLOK
XUMUYECKUX peaKLmii https://m.edsoo.ru/7f41a636
13 DNeKTpoAnUTMYEeCKanA auccoumnaums. 3 1 1 Bubnmoteka LOK
XMMUYECKMe peakuumn B pactBopax https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 17
Pasgen 2. Hemetannbl U UX coegUHEHUA
21 O6wan xapaKTepPUCTUKA XMMUYECKNX 4 1 Bubnmoteka LLOK
anemeHToB VIIA-rpynnbl. FanoreHsl https://m.edsoo.ru/7f41a636
22 | anenermon Vinpyo: Copa et . EuGnmoTewa LIOK
coemHenms https://m.edsoo.ru/7f41a636
O6wan xapaKTePUCTUKA XMMUYECKNX Eubsmotexa LIOK
23 | anemeiton Vipynne. Azor, docbonw |7 D prtpel/medsonry/ria1a63s
24 | anenermon N spyor oo n . s p | Bubworena LOK
KDEMHM 1 MX CORaMHEHMS https://m.edsoo.ru/7f41a636
UToro no pasgeny 25
Pa3p,ep 3. MeTannbl u nx coeguHeHusn
. Bubnunoteka LLOK
3.1 Ob6Lwwue cBONCTBA METAN/IOB 4 https://m.edls-Loo.ru/7f41a636
3.2 BaxkHenwwmne meTtansbl N nx 16 1 2 Bubnnoteka LOK



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

‘ https://m.edsoo.ru/7f41a636

UToro no pasaeny 20
Paspen 4. Xumua n okpyxKarwuwan cpega
41 BewecTtBa 1 matepunasibl B XKU3HU 3 Bubnnoteka LLOK

yenosekKa https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 3
PesepBHOe Bpems 3 bubswmorexa LIOK

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

OBLUEE KONMMYECTBO YACOB MO NPOrPAMME 68



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

YYEBHO-METOAUYECKOE OBECNEYEHME OBPA3OBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LNDPOBbIE OBPA3OBATE/IbHbIE PECYPCbIl U PECYPCbl CETU UHTEPHET






