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MOACHUTE/IbHAA 3ANUCKA

Mporpamma rno XMM1n Ha ypoBHe 0CHOBHOTIO obLiero ob6pasoBaHmMA cocTaB/ieHa Ha ocHoBe TpeboBaHui
K pe3y/sibTaTaM 0CBOEHWSi OCHOBHOW 06pa3oBaTe/ibHOWM NPOrpaMmbl OCHOBHOMO 06LLero obpasoBaHus,
npeactasneHHbix B PrOC 000, a TaKXke Ha ocHoBe deaepanbHOM paboyelt Nporpammbl BOCMUTAHMA U C
YYETOM KOHLeNuUumM npenoaasaHma yuebHoro npeamera «Xumma» B o6pasoBaTe/ibHbIX OpraHM3aUmax
Poccuiickoin deaepauum.

Mporpamma no xMmuu AaéT NnpeacTaBneHne o uenax, obuiei ctpaternn obyyeHms, BOCNUTaHNUA U
pa3BuTUA obyyatlolmxca cpeactsamm ydebHoro npeameTta, yctaHasnansaeTt obasaTtesibHoe NpeameTHoe
cogeprKaHue, npegycMaTpuBaeT pacnpeaesieHne ero no Knaccam u CTPyKTYpUpOBaHMe No pasaenam u
Temam Nporpammbl Mo XMMKK, onpeaenaeT KONMYEeCTBEHHbIE U KaueCTBEHHbIE XapaKTepPUCTUKK
coZepXKaHuA, peKoMeHAYyeMYIO N0CNe[0BaTe/IbHOCTb U3YHEHMA XUMNK C YHETOM MEXKNPegMeTHbIX U
BHYTpUNpPeaMETHbIX CBA3EN, IOTUKM y4ebHOro npouecca, BO3pacTHbIX 0cObeHHOCTel 0bydatowmxca,
onpeaenseT BOSMOXHOCTU NpegmMmeTa A1A peannsauum TpebosaHuii K pesyibTaTaM 0CBOEHNA OCHOBHOW
obpa3oBaTesibHOM NPOrpaMmbl Ha YPOBHE OCHOBHOTMO 06LLero obpasoBaHusa, a TakKe TpeboBaHUN K
pe3synbTaTam 0bydeHUa XMMUKU Ha YPOBHE Liefei U3ydyeHus npeameTta U OCHOBHbIX BUA0B y4ebHOo-
nosHaBaTeNbHOW AeATe/IbHOCTU 06yYaloLLEeroca Mo OCBOEHMIO y4eBbHOro coaepKaHus.

3HaHWE XMMWUK CNYKUT OCHOBOM A5 GOPMUPOBAHNA MUPOBO33PEHMA 0OYYatOLLErocs, ero
npeAcTaBAeHUA O MAaTEPUANbHOM eAMHCTBE MUPA, BaXKHYHO POJb UTPatoT GopMupyemble Xumnen
npeAcTaBAEHNA O B3aMMOMNPEBPALLEHUAX SHEPTUMN U 0O IBONIOLMK BELLLECTB B NPUPOAE, O NYTAX
peleHns rnobanbHbIX Npobaem yCToMUYMBOro pa3BUTUA Ye/I0BEYECTBA — CbIPbEBOM, SHEPTEeTUYECKON,
NULEBOI N 3KONOrNYECKOoM 6e30nacHOCTH, Npobaem 34paBoOOXpPaHEHMUS.

N3yyeHne xummu:

CNocobCTBYET peannsaum BOSMOXKHOCTEN AN CaMOpPasBUTUA U GOPMUPOBAHUA KyAbTYpPbl IMYHOCTH, eé
obuwen n GyHKUMOHANbHOM rPamoTHOCTH;

BHOCUT BKNaf B GOPMUPOBAHME MbiLLIIEHUA N TBOPHYECKUX CNOCOBHOCTEN 06yYatoLLMXCA, HAaBbIKOB UX
CaMOCTOATE/IbHOM y4e6HOMN AeATeNIbHOCTU, SKCMEPUMEHTA/IbHBIX M UCCeA0BaTeIbCKUX YMEHU,
HeobX0AMMbIX KaK B NOBCEAHEBHOW XU3HK, TaK U B NPOPECCMOHANbHOMN AeATENbHOCTY;

3HAKOMMT €O cneundUKon Hay4HOro MbilLUNEHNA, 3aKNaAblBaeT OCHOBbI LLIeNOCTHOrO B3rnsda Ha
€AMHCTBO NPUPOAbl U YesI0BEKa, ABAAETCA OTBETCTBEHHbIM 3Tanom B GOpMMPOBaHUMN eCTECTBEHHO-
Hay4yHOW rPaMoTHOCTU 0byYatoLLMXCS;

CI'IOCO6CTByeT d)Ole/IpOBaHVIPO LEHHOCTHOIO OTHOLWEHWA K eCTeCTBEHHO-HAay4YHbIM 3HAHUAM, K npupoae,
K 4YenoBeky, BHOCUT CBOW BK/1aj B aKOJ10Tn4ecKoe o6pa303aHme o6yqa+0u1,v1xcn.

[aHHble HanpaBaeHUa B 06ydeHnn xummmn obecneumpatoTca cneundmuKomn cogepaHua y4ebHoro
npegmeTa, KOTOPbI ABAAETCA Nefarormyeckn afanTMpPoBaHHbIM OTpaXKeHnem 6a30BON HayKM XMMUUK Ha
onpeaenéHHOM 3Tane eé pa3BuTuA.



Kypc XMMmnn Ha ypoBHEe OCHOBHOTrO 06Lero o6pasoBaHMA OPUEHTMPOBAH Ha 0CBOEHME 06yYaloLWMMmMCA
CUCTeMbI NePBOHAYasIbHbIX MOHATUIN XMMMUM, OCHOB HEOPraHMYECKOMN XMMNN U HEKOTOPbIX OTAE/IbHbIX
3HAYMMbIX NOHATUI OPraHNYECKON XMMUW.

CTpyKTypa cofeprKaHusa NporpaMmbl Mo XMMun cpopmmnpoBaHa Ha OCHOBE CUCTEMHOIO NoAxoaa K eé
nsyyeHunio. CogeprkaHne CKNaablBaeTca U3 CUCTEMbI MOHATUI O XMMUYECKOM 3/IEMEHTE U BelLLecTse U
CUCTEMbI MOHATUI O XMMUYECKOM peakuun. Obe 3TM cucTemMbl CTPYKTYPHO OPraHM30BaHbl MO NPUHLMNY
nocneA0BaTeNbHOro Pa3BUTUA 3HAHMIA Ha OCHOBE TEOPETUUYECKUX NPeACTaBAEHUIA Pa3HOro YPOBHS:

— aTOMHO-MO/IEKYNAPHOrO Y4eHUA KaK OCHOBbI BCEro eCTECTBO3HAHMSA;
— MNepunognyeckoro 3akoHa . N. MeHgeneeBa Kak OCHOBHOIO 3aKOHA XMMUK;
— YYEHUA O CTPOEHMM aTOMa U XMMUYECKOM CBA3MK;

— NpeAcTaBieHnn 06 3NEKTPONTUYECKON AMCCOLUMaL MM BELLECTB B PpacTBOPaXx.

TeopeTnyecKkme 3HaHMA PaccCMaTPMBatOTCA Ha OCHOBE SMMUPUYECKM MONYYEHHbIX U OCMbIC/IEHHbIX
baKToB, Pa3BMBAOTCA NOCAEA0BATE/NbHO OT OAHOMO YPOBHSA K APYTOMY, BbINOAHAA GYHKLUN 06bACHEHNA
M NPOTrHO3NPOBAHMA CBOMCTB, CTPOEHMA Y BO3MOXHOCTEMN NPaKTUYECKOro NPUMEHEHNA 1 NoAyYeHnA
M3y4aeMbIX BELLECTB.

OcBoeHKe Nporpammbl Mo XMmumM cnocobcteyeT GOPMUPOBAHMIO NPELACTABAEHNUA O XMMUYECKON
COCTaBAAOLWEN HAYYHOMN KapTUHbI MUPaA B IOTUKE €€ CUCTEMHOM NPUPOAbI, LLEHHOCTHOTO OTHOLIEHMSA K
Hay4YHOMY 3HaHMIO U METOAAM NO3HaAHWUSA B HayKe. M3yyeHne XMMUKN MPOUCXOAMNT C NPUBIEYEHUEM
3HaHWUI U3 paHee M3y4YeHHbIX y4ebHbIX npeameToB: « OKpyKatoWmMn mmup», «brnonorus. 5-7 knaccbl»
«®usunKa. 7 Knacce».

Mpw N3y4eHUn XMMmnmn npomncxogmTt GopmMmmMpoBaHMe 3HAHNIM OCHOB XMMMUYECKOM HayKKU Kak obnactu
COBPEMEHHOr0 ecTecTBO3HaHMA, NPAKTUYECKON AeATeIbHOCTM Ye/IoBeKa M Kak 04HOro U3 KOMMNOHEHTOB
MWPOBOW KyNbTypbl. 3aga4a yyebHOro npegmeTta cocTomT B OPMUPOBAHUM CUCTEMBI XMMUYECKNX
3HaAHUI — Ba)KHEMULWUX PaKTOB, NOHATUIN, 3aKOHOB N TEOPETUYECKMX NONONKEHUN, JAOCTYMHbIX
0606LLEHNIT MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HaYKK, B NPUOBLLLEHNM K HAyYHbIM MeTo4aM
NO3HaHMA NPU U3YYEHUN BELLLECTB U XMMUYECKUX peaKkuunii, B POPMUPOBAHUM U Pa3BUTUU
No3HaBaTe/IbHbIX YMEHUN U UX NPUMEHEHNM B y4eOHO-NO3HaBaTeNbHOMN N y4ebHO-UCCeA0BaTeIbCKON
0eATeNbHOCTN, OCBOEHUKN NpaBua 6e3onacHoro obpaLLeHus ¢ Beww,ecTBamun B NoBCEAHEBHOM KU3HU.

an N3y4eHUN XMMUnN Ha ypoBHe OCHOBHOIoO O6LLI,€I'O O6pa3OBaHI/IFI Ba*XHO€ 3HayeHune ano6penM TaKue
uenun, Kak:

— dopMMpoBaHME UHTENNEKTYAIbHO Pa3BUTOMN IMYHOCTU, FOTOBOM K CamMoobpa3oBaHuio,
COTPYAHMUYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO PeLleHmii, CNocobHOM aaanTUPOBaThCA K BbICTPO
MEHSAIOLLMMCS YCTOBUAM KU3HM;

— HanpaB/IeHHOCTb 0By4YeHUs Ha CMCTEMATUYECKOE NpMobLLEHME 06YYAIOLLMXCA K CAMOCTONATE/IbHOM
nosHaBaTe/IbHOWN AeATeNbHOCTU, HayYHbIM MEeToAam No3HaHMA, GOPMUPYIOLLMM MOTUBALIUIO U
pa3BMTME CNOCOBHOCTEN K XMMUK;



— obecneyeHune ycnosuii, CNnocobeTByOWMX NPUOBPETEHUIO 06YYaIOLWMMUCA ONbiTa pasHoO6pasHoi
0eATeNbHOCTU, NO3HAHWUA U CAMOMO3HaHUSA, K/OUYEBbIX HAaBbIKOB (K/THOYEBbIX KOMMNETEHLMI), UMEIOLUX
YHMBepCa/ibHOe 3HaYeHMe AA PA3/INYHbIX BUAOB AEATENbHOCTYH;

— dopmunpoBaHme obLLelt GyHKUNOHANIbHOM N eCTeCTBEHHO-Hay4YHOW FPAaMOTHOCTH, B TOM YMC/ie YMEHUI
OOBACHATL U OLEHMBATD ABNEHWNA OKPYKAIOLLETO MUPA, UCNOb3YA 3HAHWUA U ONbIT, NOAYYEHHbIE NPU
N3YYEHUN XMMWUK, NPUMEHSATD UX NPU pelleHnn npobaem B NOBCEAHEBHOW XU3HWU U TPYA0BOW
OeATeNbHOCTY;

— popmupoBaHme y 0byYatoLLMXCA TYMaHUCTUYECKUX OTHOLIEHUIA, MOHUMaHUA LLEHHOCTU XMMMYECKUX
3HaHWI ANA BblIPabOTKM 3KOJIOTMYECKN Le1ecoobpasHOro noseaeHus B 6bITy U TPYA0BOM A€ATENbHOCTU
B LLeNIIX COXpaHeHMA CBOEro 340P0BbA M OKPYKatoLLel NpupoaHOi cpeabl;

— pa3BuTME MOTMBALMM K OBYHEHMIO, CNOCOBHOCTEN K CAMOKOHTPOJIt0 U CAMOBOCMMTaHUIO Ha OCHOBE
yCBOEHUs 0bLevenoBeYeckmnxX LEHHOCTEN, FOTOBHOCTU K OCO3HAHHOMY Bblbopy npodunsa n
HanpaB/fIeHHOCTU AanbHenwero obyyeHums.

ObLee YNCNO YACcoB, OTBEAEHHDIX AN1A U3YYEeHUA XMMWUWN HA YPOBHE OCHOBHOTO 0bLiero obpasoBaHus,
coctasnsieT 136 yacos: B 8 knacce — 68 yacos (2 yaca B Hegento), B 9 Knacce — 68 yacos (2 yaca B
Heaeno).



COOEPHAHUNE OBYYEHUA

8 KNTACC
lMepBoHavasibHble XMMUYECKME MOHATUA

MpeameTt XuMmnun. Ponb XMMMK B XKU3HU YenioBeKa. XMMUA B CUCTeMe HayK. Tena un BelecTsa.
®usnyeckme ceoicTea BelLecTB. ArperaTHoe CoCTosiHMe BellecTB. [oHATUE 0 MeToAax NO3HAHMA B
XMMUK. YncTble BelecTBa U cmecu. Cnocobbl pasaeneHns cMmecen.

ATOMbI U MONEKYbl. XMMUYECKME 31eMeHTbl. CUMBOJIbI XMMUYECKUX 31€MEHTOB. [POCTble U CI0XKHbIE
BeLLecTBa. ATOMHO-MO/IEKYIAPHOE yyeHue.

Xumuyeckan ¢opmyna. BaneHTHOCTb aTOMOB XMMMUYECKMX 3/1eMEHTOB. 3aKOH NOCTOSHCTBA COCTaBa
BewecTs. OTHOCUTeNbHAsA aTOMHan macca. OTHOCUTeNbHAA MOAERYNsAPHasA Macca. MaccoBan fons
XMMMYECKOro 3/1eMeHTa B COeAUHEHMMN.

Konunyectso sBewectsa. Moab. MonsapHaa macca. B3anmocsasb Konnyectsa, MacCbl M YUCAA CTPYKTYPHbIX
eavHUL, BewecTBa. PacyéTtbl no dopmynam XMmMMUYECKUX COeANHEHWIA.

dusnyeckne n xXummndyeckmne aBaeHns. XMmudeckas peakuusa U eé npusHaKku. 3aKoH COXpaHeHMA Macchbl
BellecTs. XMmuyeckune ypasHeHMA. Knaccudpmkauma XMMUYECKUX peakLmii (CoeanHEHNA, Pa3NoXKeHus,
3amellieHns, obmeHa).

XMMUYECKUI SKCNEPUMEHT:

3HAaKOMCTBO C XMMMYECKOM Nnocynoi, npasuaamu pabotel B nabopatopum 1 npuémamm obpaLleHuns ¢
nabopaTopHbIM 060pYL0BAHNEM, U3YUYEHWNE N ONMUCaHME GU3NYECKMX CBOMCTB 06pasLLOB
HeopraHMYecKux BeLLecTs, HabaaeHne pusmyeckux (NaasaeHne Bocka, TaaHWe Nbaa, pacTupaHme
caxapa B CTyNnKe, KUMeHWe N KOHAEHCaLMA BOAbl) U XMMUYECKUX (rOpeHuMe CBeYU, NPpoKannBaHme
MeAHOW NPOBO/IOKM, B3aMMOAENCTBME MENA C KUCNOTOW) ABNEHNI, HabaloAeHWe 1 onucaHue
NPW3HAKOB NPOTEKAHUSA XMMMUYECKMX PEaKLNI (pa3fioxKeHne caxapa, B3aMMOLENCTBME CEPHOM KMUCOTbI
C X0puaom bapusa, pasnoxkeHue ruapokenuaa megu (Il) npy HarpesaHuM, B3aMMOAENCTBUE »Kenesa C
pacteopom conm meam (1), nsyuyeHne cnocoboe pasgeneHna CMeceit: C MOMOLLLbIO MarHuTa,
¢uNbTpOBaHWe, BbiNapuBaHMe, AUCTUANALMUSA, XPOMATOrpadus, NpoBeAeHNEe OYUCTKN NOBAPEHHOM COK,
HabloAeHWe U onNncaHMe PesyabTaToB NPOBEAEHMNA ONbITA, UANOCTPUPYIOLLLENO 3aKOH COXPaHeHus
MaccChbl, CO34aHne Mmoaenen Monekyn (LapocTep HeBbIX).

BakHellwmne npeacTaBuTeENN HEOPraHNYECKUX BELLECTB

Bo3ayx — cmech rasos. Coctas Bo3ayxa. Kucnopog — anemeHT 1 NpocToe BeLectso. HaxoxgeHue
Kucnopoga B npupoge, dUsnyeckme n xMmuyeckmne cBoMCTBa (peakumm ropeHms). OKenapl.
MpumeHeHne Kncnopoaa. Cnocobbl NonyveHMa Kucaopoga B nabopatopmm 1 NPOMbILLAEHHOCTMU.
KpyrosopoT kKucnopoga B npupoge. O30H — annotTponHas mognuduKauma Kucnoposa.

TennoBoi apPeKT XMMUYECKON peakunn, TepMOXMMUYECKUE YPaBHEHUSA, 3K30- U SHAO0TEPMUYECKME
peakumu. TONAUBO: Yroab U MeTaH. 3arpAsHeHMe BO34yxa, YyCUeHne NapHMKOBOro adpdeKTa,
paspyLueHne 030HOBOrO C/10A.



Boaopop — anemeHT 1 npocToe BelwecTso. HaxoxKaeHne Bogopoaa B npupoae, dusmnyeckune m
XMMUYECKNE CBOMCTBA, MPUMEHEHME, cCNocobbl noanydyeHusa. KMcnotbl U conu.

MonApHbI 06EM ra3oB. PacyéTbl MO XMMMUYECKUM YPABHEHUAM.

dusnyeckne cBoiCTBa Boabl. Boaa Kak pacTBoputens. PacTBopbl. HacbIWweHHbIe U HEeHACbIWEHHbIe
pacTBopbl. PacTBOPMMOCTb BeLLLECTB B Boge. MaccoBan 017 BELLECTBA B pacTBOpe. XMmMUYeckue
cBoiicTea BoAbl. OcHOBaHMA. Poab pacTBOPOB B MPUPOAE M B KM3HW YesoBeKa. KpyroBopoT BoAbl B
npupoge. 3arpasHeHune NpmMpoaHbix Bod. OxpaHa U 0YNCTKa NPUPOLHbBIX BOA,

Knaccndurkaumsa HeopraHMyeckmux coeamHeHnin. Okengpbl. Knaccudumkauma oKkcuaos: coneobpasytolime
(ocHOBHbIE, KUCNOTHbIE, amdoTepHble)  Heconeobpasytolime. HomeHKnaTypa okcnaos. Pusnyeckue u
XMMUYECKME CBOMCTBA OKCUAO0B. [o/lyueHne oKcmaos.

OcHoBaHusA. KnaccudmKauma oCHOBaHWI: LWENOYM U HEPACTBOPMMbIE OCHOBaHUA. HomeHKNaTypa
OCHOBAHUN. PU3NYECKNE N XMMUYECKNE CBOIMCTBA OCHOBAHMI. [oNly4eHMe OCHOBAHWUMA.

Kucnotbl. Knaccudukauma kmcnot. HomeHKnaTypa KMCNoT. PUsnyeckne n xXuMmnveckne CBOMCTBa KUCNOT.
Pag aktusHoctn metannos H. H. beketosa. lNonyyeHue Kucaor.

Conn. HomeHknatypa conei. dusmyeckme n XMmmyeckme CBOMCTBA cosnel. NonyyeHue cone.
leHeTnyecKasa CBA3b MEXKAY KaccaMn HEOPraHUYECKUX COeaMHEHUN.
XMMUYECKUI SKCNEPUMEHT:

KayecTBEHHOe onpeaeneHne coaepXaHmsa KUCNopoaa B BO3AyXe, NosydyeHue, cobupaHme,
pacno3HaBaHue 1 U3y4yeHue CBOMCTB KUcaopoaa, HabaogeHne B3aMmoaencTBuMsA BELLECTB C
KMC/IOPOA0M M YCI0BUA BOSHUKHOBEHMSA U NPeKpaLleHma ropeHna (noxkapa), o3HakomMneHue ¢
06pa3Lammn OKCUA0B U ONUCAHUE UX CBOUCTB, MOAyYeHne, cobupaHune, pacno3HaBaHMe U U3yYeHne
CBOWCTB Bogopoaa (ropeHune), B3aMmogelncteme Boaopoaa ¢ okcnagom meam (1) (BoamoxkHo
MCMNoNb30BaHWe BUAEOMaTeEPUanoBs), HabntogeHne 06pasLOB BELLECTB KOMYECTBOM 1 MO/b,
nccnenoBaHne ocobeHHoCTel PacTBOPEHUSA BELLECTB C Pa3/IMYHOM PacTBOPMMOCTbIO, MPUroTOB/IeHUE
pacTBOPOB C onpeaenéHHON MaccoBoi Ao/ei pacTBOPEHHOrO BeLLEecTsa, B3aumMoaencTame Boabl C
MeTanlaMu (HaTpuem u Kanbumem) (BO3MOXKHO MUCMO/Ib30BaHUE BUAEOMATEPUANOB), UCCed0BaHue
06pa3LoB HeopPraHMYECKMX BELLECTB Pa3/IndHbIX KN1accos, HabatogeHne M3MeHEeHNA OKPaCcKu
WMHAMKaTOPOB B PacTBOPax KMC/OT U LLLeIoYei, 3ydeHne Bzammoaenctamsa okenaa meam (l1) c
pacTBOPOM CEPHOW KMUCAOTbI, KUCNOT C MeTaNNaMK, peakumii HeiTpanunsaymm, nonyvyeHune
HepacTBOPUMbIX OCHOBaHWM, BbITECHEHME OIHOrO MeTaiNa APYrMm M3 pacTBopa COJU, peLieHue
3KCMNepMMEHTa/IbHbIX 33434 No Teme «BaykHelLwmne Knaccbl HEOpPraHUYEeCKUX CoeanuHEHUN».

Mepuogmnyecknin 3akoH u NMepruoguyeckas cuctema Xmmmnyeckux anemeHtos . . MeHgeneesa.
CtpoeHue aTomoB. Xumuyeckas cBAsb. OKUCNUTENbHO-BOCCTAaHOBUTEIbHbIE peaKkuum

MNepsble NONbITKM K!'IaCCMd)MI-(aLI,MVI XUMUYECKUX 3N1eMeHTOB. [ToHATME O rpynnax CXo4HbIX 3/1eMeHTOB
(IJ.I,e}'IO‘-IHbIe N ueno4yHosemesibHble meTa/ifibl, raoreHbl, MUHeEPTHbIE I'a3bl). dnemeHTbl, KoTopble

06pa3yloT ampoTepHbIe OKCUAbI U TMAPOKCUAbI.

I'Iepmop,mquKMﬁ 3aKOH. I'Iepmop,mquKaﬂ cucTema xmumudeckumx anemenTos . U. MeHgeneesa.
KopoTkonepuogHaa u gaMHHoNepuoaHasn d)OprI I'Iepmop,mquKoﬁ CUCTEMbI XUMUNYECKNX 3/1emeHTOoB /.



N. MeHgeneesa. Mepuoabl 1 rpynnbl. PU3nYecKnii CMbIiC NOPALAKOBOro HOMeEpa, HOMEPOB Nepuoaa u
rpynnbl 3nemeHTa.

CtpoeHune atomoB. CocTaB aTOMHbIX Agep. M3oTonbl. IneKTPoHbl. CTpoeHue 31eKTPOHHbIX 060/104eK
aTomoB nepB.bix 20 xumnyecknx anemeHToB Mepuoandeckon cuctemnol . N. MeHgeneesa.
XapaKTepmucTnKa XMMM4YeCcKoro ajieMeHTa Mo ero nonoxkeHuio B Mepuoguyeckon cucteme A. U.
MeHpeneesa.

3aKOHOMepHOCTM U3MEHEHNA paanyCa aTOMOB XMMNUYECKUX 3/TEMEHTOB, METANT/TUYECKUX U
HeMeTaNINYeCKMX CBOMCTB Mo rpynnam v nepunogam.

3HaveHue MNepuoamyeckoro 3akoHa 1 lNepnoanyeckomn cMcTeMbl XMMUYECKUX 3IEMEHTOB A/1A Pa3BUTUA
HAyKW 1 NpakTuKK. [. N. MeHaenees — y4€HbIN U rpaKgaHUH.

Xnummnuyeckan ceasb. KosaseHTHanA (nosapHan v HenoiApHan) CBA3b. DNEKTPOOTPULATENBHOCTD
XMMWYECKUX 31eMeHTOB. MIOHHas cBA3b.

CreneHb okucneHuna. OKUCANTENbHO-BOCCTAHOBUTEbHbIE peakuuu. Npoueccbl OKUCNEeHNA U
BOoCCTaHOBAEHUA. OKUCINTENN N BOCCTAHOBUTENN.

XMMUYECKUI SKCNEPUMEHT:

nsyyeHune o6pasL0OB BELLECTB META/I/IOB U HEMETA//I0B, B3aMMOAENCTBME TMAPOKCUAA LIMHKA C
pacTBOpPaMM KMCNOT U LEeoYent, NpoBeseHMe ONbITOB, UAIOCTPUPYHOLWMX MPUMEPbI OKUC/IUTEIbHO-
BOCCTaHOBUTE/bHbIX peaKLuit (ropeHne, peakumnm pasioxKeHus, coeanHeHns).

MexnpegmeTHble CBA3U

Peanusauma mexxnpeameTHbIX CBA3EN NPU U3YYeHUN XMMUM B 8 KNacce OCyLLecTBAeTCA Yepes
MCMNO/Ib30BaHME KaK 06LLMX eCTECTBEHHO-HaYyYHbIX MOHATUM, TaK U NMOHATUN, ABNSAIOLLUXCA CUCTEMHbBIMU
AN1A OTAENbHbIX NPeaMEeTOB eCTECTBEHHO-HaY4YHOro UMKAA.

O6uwue ecTeCcTBEHHO-Hay4YHble MOHATUA: HayUHbI GaKT, rMNoTesa, TeOpPUsA, 3aKOH, aHan3, CUHTE3,
KnaccuduKaLums, NnepmuoamyHocTb, HabaogeHme, SKCNePUMEHT, MOAENNPOBAHUE, U3MEPEHME, MOAEb,
ABneHue.

dusnka: matepua, aTomM, 31eKTPOH, NPOTOH, HEMTPOH, MOH, HYKNMUA, U30TOMbI, PaAUOaKTUBHOCTb,
MOJIEKYNa, 2/IeKTPUYECKMIA 3apaj, BELLECTBO, Teno, 06bEéMm, arperaTHoe COCTOAHUE BelllecTsa, ras,
duM3nUECcKne BeINUYUHDI, €ANHNLbI U3MEPEHMA, KOCMOC, NaaHeTbl, 38é3abl, ConHue.

Buonorus: ¢potocnHTes, AbixaHue, buocoepa.

Feorpadusa: atmocoepa, ruapocdepa, MUHEpPasbl, FOPHbIE NOPOAbI, MONE3HbIE MCKOMAaeMble, TOM/INBO,
BOAHbIE pecypchbl.

9 KNACC
BeluecTBo 1 xrmunyeckana peakumsa

Mepnoaunyeckunii 3akoH. lNMeprogmyeckas cuctema XMMMYeckmx anemenTos . . MeHaeneesa.
CTpoeHune aToMOB. 3aKOHOMEPHOCTU B USMEHEHWUW CBOMCTB XMMNYECKUX 3/1IEMEHTOB MEPBbIX TPEX



nepuoaoBs, Kanus, KaibUUsA U UX COEANHEHWNI B COOTBETCTBUM C NOIONKEHNEM 3/1EMEHTOB B
MNepnoanyeckomr CUCTEME U CTPOEHNEM MUX aTOMOB.

CTpoeHMe BelecTBa: BUAbl XMMUYECKOW CBA3N. TUMbl KPUCTANNNYECKMX PELIETOK, 3aBUCMMOCTb CBOUCTB
BeLLEecTBa OT TMNa KPUCTaNNMYECKON PeLlETKM U BUAA XMMUYECKOM CBA3MU.

KJ'IaCCMd)VIKaLI,MFI M HOMEHKNATypa HeopraHMYeCcKmnx Bel,ects. Xmmuyeckume CBOMCTBA BelLecTs,
OTHOCALWMNXCA K Pa3/IM4YHbIM K/1aCCaM HeOpraHM4YeCKkunx COGLI,VIHGHVI[;I, reHeTn4yecKana CcBA3b
HEeOopraHM4YeCKknx seLlecTs.

KnaccudumKkauma XuMmnyecknx peakumii No pasiMyHbiM NPUsHakam (No YMCy U COCTaBy y4acCTBYHOLLMX B
peaKkumm BeLWecTs, No Ten10BoMy 3GPEKTY, N0 USMEHEHUIO CTENEHEN OKUCNEHNUA XMMUYECKNX
3/1IeMeHTOB, N0 06PaTMMOCTH, MO YYaCTUIO KaTann3aTopa). IK30- U SHAOTEPMUYECKME PeaKLmm,
TEPMOXMMMUYECKMNE YPABHEHUS.

lNoHATHEe O ckopocTn XMMUYECKOM peakuuun. NoHATHe 06 O6paTMMbIX n HEO6paTMMbIX XUMUNYECKUX
peakumax. [TOHATME O TOMOTEeHHbIX U reTeporeHHbIX peakumax. NoHATHe o Katanmse. MoHATHME O
XUMNYEeCKOM paBHOBECKMN. (DaKTOpr, BAnAOWME Ha CKOPOCTb XMMUYECKOM peakunn 1 nonoxXeHme
XUMUNYeCKoro paBHoBecuaA.

OKUCNUTENbHO-BOCCTaHOBUTENbHbIE PEaKLUUU, INEKTPOHHbIM BanaHC OKUCAUTENBHO-
BOCCTaHOBUTENbHON peakunn. CocTaBreHne ypaBHEHMI OKUCINTENbHO-BOCCTAHOBUTE/IbHbIX PeaKkLmii ¢
MCMONb30BaHNEM MEeTOAa 3NEKTPOHHOro banaHca.

Teopusi INEKTPOIUTUYECKOW ANCCOLNALNN. DNEKTPONUTLI U HESNEKTPONNTbI. KaTUOHbI, aHUOHBI.
MexaH13m anMccoumaLmMm BeLWEeCTB C Pa3INYHbIMW BUJAMN XMMUUYECKOK cBA3M. CTeneHb AMccoumaumu.
CunbHble 1 cnabble 31eKTPOAUTSI.

PeaKLMn MOHHOTO 0BMeHa. YCI0BUA NPOTEKAHNA PeaKkLUin MIOHHOro 06MeHa, NoJHbIE U COKPALLEHHbIe
MOHHble YpaBHeHUA peaKumit. CBOICTBA KMC/IOT, OCHOBAHMUIA U CONell B CBETe NpeAcTaBieHnii 06
3NEKTPONUTUYECKON aAnccoLmaunn. KayecTBeHHble peakumm Ha MoHbI. MoHATHE O TMAPOoIM3e CoNeil.

XMMUYECKUI SKCNEPUMEHT:

03HAKOMJIEHME C MOLENAMM KPUCTANZINYECKUX PELLETOK HEOPraHNYECKUX BELLLECTB — META/IJI0B U
HemeTannoB (rpaduTa M anMasa), CI0XKHbIX BELLECTB (X10pMAaa HaTpus), nccnenoBaHMe 3aBUCUMOCTU
CKOPOCTU XMMUYECKOM peaKumn OT BO3AENCTBMA Pa3/inUHbIX GaKTOPOB, UccieaoBaHme
3/1eKTPONPOBOAHOCTM PAaCTBOPOB BELLECTB, NPOLEcca ANCCOLMALMM KUCNOT, LLenoYel u cone
(BO3MOKHO MCNONb30BaHME BUAEO MaTepPMUanoB), NPOBEAEHNE OMbITOB, UIOCTPUPYHOLUX NPU3HAKK
NpoTeKaHus peaKkuunit MoHHoro obmeHa (obpasoBaHue ocafKa, BblaeneHue rasa, obpasosaHue Bobl),
ONbITOB, UNNHOCTPUPYIOLLMX MPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTEIbHbIX peakuuii (ropeHure, peakumm
pa3NoXeHns, coeANHEHUs), pacno3HaBaHMe HEOPraHMUYECKUX BELLECTB C MOMOLLbIO Ka4eCTBEHHbIX
peakuuit Ha MOHbI, pelleHne 3KCNepUMeHTasbHbIX 3a4au.

HemeTtannbl n nx coegunHeHUA

O61wan xapakTepuctuka ranoreHos. Oco6eHHOCTU CTPOEHMS aTOMOB, XapaKTepHble CTEMEHN OKUC/IEHUS.
CTpoeHue u dpusmyecKkme CBOMCTBA NPOCTbIX BELLECTB — rafioreHoB. XMMUYeCK1e CBOMCTBa Ha npumepe
Xnopa (B3aumoaencrsme c MeTannamm, HemeTannamu, wenodamu). Xnoposogopos. ConaHas KMCIoTa,



XMMWYECKME CBOMCTBA, NOyYeHMe, MPpUMeEHeHUe. JelcTBme Xa0pa 1 XJ1I0poBOA0POAA HA OPraHU3M
yenoBeKa. BarkHelwune xnopuabl U UX HaXOXAeHWE B NpUpoae.

Obuian xapaktepuctuka anemeHToB VIA-rpynnbl. OCOBEHHOCTUN CTPOEHMA aTOMOB, XapaKTepHble
cTeneHn okncneHma. CTpoeHne n pusnyeckme CBOMCTBA NPOCTbIX BELLECTB — KMC/I0POAa U Cepbl.
AnnoTponHblie moguduKaLunmn KMcaopoaa u cepbl. XMmMmMUYecKme cBOMCTBa cepbl. CepoBogopoa,
cTpoeHue, pusnyeckme n xummyeckune csorctea. OKCMAbI CEPbI KaK NpeacTaBUTENN KUCAOTHbIX OKCUAOB.
CepHasn Kncnota, GM3mMYeckne 1 XMMUYECcKme CBoICTBa (0bLme Kak npeacTaBUTeNs Knacca KUCIOT U
cneumduryeckme). Xumuyeckune peakumm, fexKallme B OCHOBE MPOMBbILLNEHHOrO crnocoba nosyyeHus
cepHoM Kncnotbl. MpnumeHeHne cepHol KucnoTbl. Conmn cepHoM KUCNOTbI, KAYeCcTBEHHAn peakLma Ha
cynbdaT-uoH. HaxoxaeHue cepbl U €€ coeAnHEHUN B Npupoae. XMMUYECKoe 3arpA3HeHUEe OKpY»KatoLLemn
cpeabl coeguHEHUAMN cepbl (KUCNOTHbIE A0 AW, 3arpA3HeHMe BO3ayXa U BOAOEMOB), cCnocobbl ero
npenoTepaLLeHmA.

Obwan xapakTepncTnka anemeHToB VA-rpynnbl. OCOBEHHOCTUN CTPOEHMA aTOMOB, XapaKTePHbIe CTeNeHn
OoKucneHuA. A30T, pacnpocTpaHeHue B npupoae, dp13nmyeckne n xummnyeckue ceoicrea. Kpyrosopot
a3oTa B npupoge. AMMMaK, ero pusmyeckme U XMMmMYecKme CBOMCTBA, NOay4YeHUe U npumeHeHme. Conn
aMMOHMA, UX PU3NYECKME N XMMUYECKME CBOMCTBA, NPpMMeHeHMe. KauecTBEHHas peakumsa Ha UOHbI
aMMOHMA. A30THas KMCNOTa, € noaydyeHne, pusnyeckme n XuMmnyeckme cBomcTea (obme Kak
npeAcTaBuTeNs Kaacca KUCNOT U cneunduyeckme). Mcnonb3oBaHMe HATPATOB U CONEN AMMOHMUA B
KayecTBe MMHEPabHbIX yA0bpeHUin. XuMmmndyeckoe 3arpasHeHne OKpyKatoLel cpeabl coeguHEHUAMU
a3o0Ta (KMCNOTHble A0XKAMW, 3arpA3HeHMe BO3ayxa, NoYBbl U Bogoémos). Pocdop, annoTponHblie
mogudukaumnm pocdopa, p1smyeckne n xmummndyeckue ceoictea. Okeng pocdopa (V) u pocdopHan
KucaoTa, dUsnYeckne n XuMmyeckne cBomcTea, nonydeHune. Micnonb3oBaHue ¢ocdaToB B KayecTse
MWHepasnbHbIX yaobpeHuN.

O6Lwan xapakTepucTuka anemeHToB IVA-rpynnbl. OcO6EHHOCTU CTPOEHMS aTOMOB, XapaKTepHble
cTeneHu okncneHua. Yrnepoa, annotponHblie moanduKaumm, pacnpocTpaHeHne B Npupoae,
bu13nYeckne n xumuuyeckue ceoictea. Agcopbuma. Kpyrosopot yrnepoaa B npupoge. OKcuabl yriepoaa,
NX GU3NYECKNE N XMMUYECKME CBOCTBA, AEMCTBME HA KMBble OPraHM3Mbl, NONYYEHUE U NTPUMEHEHME,
JKonoruyeckme npobaemsl, CBA3aHHbIE C OKCMAOM yraepoaa (IV), rmunoTesa rnobanbHOro notenneHus
KAMMaTa, NapHUKOBLIN 3 dEKT. YroNbHasa KUCIOTa U e conu, ux GUsnYeckme u XMMmnyeckne CBOMCTBa,
nonydyeHue 1 npumeHeHune. KayecTBeHHaA peakuma Ha KapboHaT-MoHbI. Mcnosb3oBaHMe KapboHaToB B
6bITYy, MEeANLNHE, MPOMbILWIEHHOCTU U CEJIbCKOM XO3SACTBE.

MepBOHaYanbHble NOHATMA 06 OpraHMYECKUX BELLecTBaX Kak 0 COeaMHeHUsX yriepoaa (MeTaH, 3TaH,
3TWUNEH, aUEeTWUNEH, 3TaHO, IMINLEPUH, YKCYCHAsA KMcioTa). MpupoaHble UCTOYHMKM YIeBo40p0L0B
(yronb, npupoaHbIit ras, HedTb), NPOAYKTbI X NepepaboTkn (6eH3MH), Ux posib B BbITy U
NPOMbIWIEHHOCTU. MoHATUE 0 BUONOTMYECKM BaXKHbIX BELLECTBAX: XKMUpax, benkax, yrnesogax — u ux
POAU B ¥KM3HM YenoBeKa. MaTepmanbHoe eAMHCTBO OPraHUYECKUX U HEOPraHNYECKMX COeAMHEHWU.

KpemHuit, ero pusmnyeckne n xummyeckune cBOMCTBa, NOAyYeHNE U NpumeHeHne. CoeANHEHUA KpeMHUA
B npupogae. Obwme npeacraBneHmsa 06 okemae kpemuus (1V) n KpemHuesol kuciote. CUAMKaTbl, UX
MCNoNb30BaHWe B HbITy, B MPOMbILLAEHHOCTU. BaHelwmne cTponuTeNbHble MaTepuanbl: KePaMmKa,
CTEKNO, UeMEHT, 6eTOH, Kene3obeToH. MNpobiembl 6e30MacHOro UCNO/Ib30BAHWUS CTPOUTENIbHbIX
MaTepuanos B NOBCELHEBHOM KNU3HMU.



Xnmunyeckni IKCNEPUMEHT:

n3yyeHue o6pa3LLOB HEOPraHUYECKMX BELLLECTB, CBOMCTB COMIAHOM KUCNOTbI, MpOBeAeHNE KaueCTBEHHbIX
peakuuit Ha X10pPUA-MOHbI U HabloAeHMe NPU3HAKOB MX MPOTEKAHMSA, OMbITbl, OTPaXKalowme
bM3MYECKME M XMMNYECKME CBOMCTBA ra/loreHOB M UX COeANHEHNI (BO3MOXKHO UCNO/b30BaHKe
BMAEOMaTEepPUaNoB), 03HaKoM/ieHMe ¢ 06pasLamu X10pnaoB (ranoreHna0B), 03HaKOM/IEHME C
obpasuamu cepbl U eé coegmMHeHUAMM (BO3MOXKHO MCMOJIb30BaHWE BUAEOMaTepPHNanoBs), HabatoaeHne
npouecca obyrnnMBaHus caxapa noj AenCTBUEM KOHLEHTPMUPOBAHHOW CEPHOM KUCNOTbI, N3yYeHue
XMMWNYECKNX CBOMCTB pa3baB/IeHHOM CEPHOM KMCNOTbI, NPOBEAEHME KAaYeCTBEHHOM peaKkumm Ha cynbdat-
WOH N HabntoaeHne NpuU3Haka eé NPoTeKaHUs, 03HaKomMieHMe ¢ GU3UYECKMMU CBOMCTBAMM a30Ta,
dochopa n Mx coeanHeHUl’ (BO3MOKHO MCNONb30BaHME BUAEOMATEPUANOB), 06pasL,aMmn a3oTHbIX U
docdopHbIX yaobpeHnin, nonydyeHne, cobnpaHue, pacnosHaBaHne N N3y4yeHne CBOMCTB aMMMaKa,
npoBeAeHMe KaYeCcTBEHHbIX peakumMii Ha MIOH ammoHuA 1 docdaT-UoH U U3yyeHUe NPU3HAKOB KX
NPoTeKaHUs, B3aMMOAENCTBNE KOHLLEEHTPMPOBAHHOW a30THOW KUCNOTbI C MeAbto (BO3MOXKHO
NCMNo/sib30BaHMe BULEOMATEPUNANOB), U3yYEeHUE MOLENEN KPUCTANINYECKUX PELIETOK anmasa, rpadura,
dynnepeHa, 03HaKOMIEHWE C NPOLLECCOM aAcopPbLNN PaCTBOPEHHbIX BELLLECTB aKTUBUPOBAHHbLIM YINEM
M YCTPOWCTBOM NPOTUBOrasa, noJsiydyeHue, cobupaHme, pacnosHaBaHue U U3y4eHue CBOWCTB Yr/1eKUCI0ro
rasa, NPoBeAeHMNE KAYeCTBEHHbIX PeaKkLMii Ha KapboHaT U CUINKAT-MOHbI U U3yYeHMEe NPU3HAKOB UX
NPOoTeKaHUs, 03HAaKOM/IEHME C NPOAYKLUMEN CUANKATHOM NPOMBbILLIEHHOCTU, PelleHne
3KCMepUMEHTa/IbHbIX 33434 No TeMe «BarkHellne HemeTan bl U UX COeANHEHUAY.

MeTannbl n nx coeanHeHunAa

O6uwan xapaKTepUCTUKA XMMUYECKMX 3/IEMEHTOB — METa/IJIOB Ha OCHOBAHWUKN UX NOJIOXKEHUA B
MepuoamyecKoit cucteme Xmmmyeckux anemenTtos . . MeHgeneesa v ctpoeHua atomos. CTpoeHue
MmeTas108. MeTasinyeckasn CBA3b M MeTal/IMYecKan KpUCTa/indeckasn pellétka. INeKTPOXMMUYECKMI
pAa HanpaxeHnn metannos. PuUsnyeckne n xummudyeckune ceoictea metannos. Obume cnocobbl
nosiydeHMa meTannos. [OHATUE O KOPPO3UN META/IIOB, OCHOBHbIE CMOCOBbI 3aLLUTbI UX OT KOPPO3UN.
CnnaBbl (CTanb, YyryH, A0PantoMrMHMIA, 6POH3a) U UX MPUMEHEHUE B BbITY U NMPOMbILLIEHHOCTHU.

LLleno4yHble meTannbl: NosoxeHue B MNepruoanyeckol cucteme XMMMYECKMX anemeHTos . U.
MeHgeneesa, CTpOEHUE UX aTOMOB, HaxoXaeHue B npupoge. Pusnyeckmne n xummndyeckmne cesomnctea (Ha
npumepe HaTpua 1 Kanua). OKCnabl U rMAPOKCUAbI HATPUA U Kanua. NpUMeHeHMe LWe0YHbIX MeTanios
N UX COeAUHEHUNA.

LLlenoyHo3emenbHble MeTaN/Ibl MarHuii U KanbUmii: NonoxeHue B Mepnoanyeckon cucteme XMMmnYecKmnx
anemeHToB [l. N. MeHaeneeBa, CTPOEHME UX aTOMOB, HaXOXAeHUe B npupoae. Pusmyeckme un
XMMWYECKME CBOMCTBA MarHus U KanbLmaA. BaxkHenlwwmne coeAnHEHMA Kanbuma (OKCua, ruapokcua, conm).
HEcTKocTb BoAbl U cnocobbl e€ ycTpaHeHus.

ANOMUHUIA: NoNoXeHMe B MepruoamyecKoit cucteme XMmMmMYeckmx anementos [. . MeHaeneesa,
CTpoeHMe aToMa, HaxoxKaeHue B npupoge. Pusnyeckne n XMMmnYeckne cBOMCTBa aIloMUHUA.
AmdoTepHble CBOMCTBA OKCUAA U TMAPOKCUAA aNFOMUHUA.

*eneso: nonoxeHune B MNepnoanyeckon cucteme Xummniyeckux snemenTtos 1. N. MeHgeneesa, ctpoeHmne
aToMa, HaxoMaeHue B npupoae. PM3nyeckme n XMMMYecKkne cBOMCTBa Kenesa. OKcuabl, rMAPOKCHAbI U
conu enesa (1) u skenesa (lll), ux coctas, cBOCTBa U NONYYEHUE.



Xnmunyeckni IKCNEPUMEHT:

O3HaKomsieHue ¢ 06pasLamm MeTanNoB U CNAABOB, UX GUINYECKMMM CBOMCTBAMM, U3yUYEHUE
pe3y/ibTaToB KOPPO3UM META/IIOB (BO3MOXKHO UCMONb30BaHUE BUAEOMATEPUANIOB), 0COBEHHOCTEN
B3aMMOZAENCTBUA OKCMAA KaNbLMA U HAaTPUA C BOAO0M (BO3MOMKHO MCNONb30BaHWE BUAEOMATEPUANOB),
nccaenoBaHMe CBOMCTB KECTKOW BOAbl, MPOLLECCa FOPEeHUA Keesa B KUcaopoae (BO3MOXKHO
MCNo/Ib30BaHME BUAEOMATEPMANOB), MPU3HAKOB MPOTEKAHUA KAaYeCTBEHHbIX PEAKLMI HA MOHbI: MarHus,
KanbumA, alOMUHKA, UMHKa, *Kenesa (1) u kenesa (1), mean (Il), HabnogeHne n onnucaHmMe NPoLEccoB
OKpaWmBaHWA NAaMeEHM MOHAMM HATPUS, Kanusa U KaabLmsA (BO3MOMXKHO MCMO/Ib30BaHUe
BMAE0MaTepPManoB), uccnesoBaHne ampoTePHbIX CBOMCTB MTMAPOKCMAA ANFOMUHUA U TMAPOKCUAA LMHK],
pelleHne 3KCNepUMEHTa IbHbIX 33Ja4 No Teme «BaxKHellme MeTan/ibl U UX COeUHEHNAY.

XMMUMA U OKpyKatoLwasa cpeaa

BewectBa 1 maTepuanbl B I'IOBCELI,HE'BHOVI KU3HM YyenoBeKa. besonacHoe Ncnosib3o0BaHWe BELWECTB U
XUMUNYECKUX peaKLl,I/IVI B 6b|Ty. I'IepBaﬂ NMOMOLDb NPU XUMNYECKUX OXKOrax N OTpaBlEeHUAX.

XMMHUecKoe 3arpAasHeHMe OKpYrKatoLWwen cpeabl (NpeaenbHan AONYCTUMAA KOHLEHTPAUMSA BELLECTs,
nanee — NMAK). Ponb XMMUK B pelieHnn 3K0N0rMYeCcKMxX npobaem.

XMMMYECKNIA SKCNEPUMEHT:
n3yyeHune obpasLoB maTepunanos (CTeK0o, CNaaBbl META/I0B, MOANMEPHbIE MaTepuanbl).
MexnpegMmeTHble CBA3U

Peanusauma mexnpeameTHbIX cBszen npun N3y4eHnm Xxmummnmn B 9 Kknacce OoCyLllecTBnAaeTca yepes
MCNosib30BaHNE KaK O6LLI,MX eCTeCTBEHHO-Hay4HbIX I'IOHFITVIﬁ, TakK U I'IOHFITVII‘/JI, ABNAKOLWMNXCA CUCTEMHbIMU
AnAa oTaenbHbIX NpeameToB eCTeECTBEHHO-HAay4YHOro unkna.

O6Lwme ecTeCcTBEHHO-Hay4YHble NMOHATUA: HAYUYHbIN GAKT, TMNOTE3a, 3aKOH, TEOPUSA, aHaNN3, CUHTES,
KnaccuduKaLums, NnepmuoamyHoCcTb, HabaogeHme, sSKCNePUMEHT, MOAENNPOBAHUE, U3MEPEHME, MOAE/b,
AB/IEHNE, NAPHUKOBbIV 3P DEKT, TEXHONOTUA, MaTepuansl.

dur3mMKa: maTepusa, aToM, 3/1eKTPOH, NMPOTOH, HEMTPOH, MOH, HYKINA, N30TONMbI, PaANO0AKTUBHOCTb,
MONEKYyNa, INEeKTPUYECKUI 3apsa, NPOBOAHMKM, NONYNPOBOAHUKMN, ANINEKTPUKN, POTOINIEMEHT,
BELLLEeCTBO, TE/IO, 0OBEM, arperaTHoe COCTOsIHME BELLLEeCTBA, ras, PacTBop, PacTBOPUMOCTD,
KpUCTananyeckana pewwéTka, cnaasbl, PU3nMUeckme BeNnUYnHbI, egMHNULbI U3MEPEHUA, KOCMUYECKOE
NPOCTPAHCTBO, NAaHeTbl, 38€34bl, ConHLe.

Buonorus: ¢potocmHTes, AbixaHue, buochepa, sKOCMCTEMA, MUHEpPaA/IbHbIE YA0OPEHNA, MUKPOI/IEMEHTDI,
MaKpO3/IEMEHTbI, MUTaTe/IbHbIE BELLECTBa.

Freorpadusa: atmocoepa, ruapocdepa, MUHEpPasbl, FOPHbIE NOPOAbI, MONE3HbIE UCKOMAaeMble, TOM/INBO,
BOAHbIE pecypchbl.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA MPOTPAMMbI MO XMMWN HA YPOBHE OCHOBHOTO
OBLLETO OBGPA3OBAHUA

JTINYHOCTHBbIE PE3Y/IbTATHI

JInyHOCTHbIE Pe3ynbTaTbl OCBOEHUA NPOrpammbl OCHOBHOIoO O6LLI,EI'O O6pa3OBaHMﬂ A0CTUTakoTCA B Xo4e
06YHEHMFI XMW1 B eANHCTBE yqe6HoV1 W BOCNUTaTE/IbHOM AeATENbHOCTU B COOTBETCTBUU C
TPaANUNOHHbIMUA pOCCVIl\/‘ICKVIMVI COUMOKYNbTYPHbIMUN N AYXOBHO-HPABCTBEHHbIMU LEHHOCTAMM,
NMPUHATbIMU B 06LLI,eCTBe npasuaamm 1 Hopmamum nosegeHnAa n CI'IOCO6CTBYPOT npoueccam
CaMoOno3HaHnA, CaMopasBnUTnNA N counannsaummn o6yqa|ou1,v1xcn.

JINYHOCTHbIE pe3ynbTaTbl OTPAXKaOT FOTOBHOCTb o6yqarou1,14xcn PyKOBOACTBOBATbLCA cuctemon
MO3UTUBHbIX UEHHOCTHbIX OpVIEHTaLI,Mﬁ W paclinpeHue onbiTa 4eATe/IbHOCTU Ha e€ OCHOBE, B TOM Yuce
B YacCTtw:

1) NaTPUOTUYECKOIo BOCNUTAHUA!

LLEHHOCTHOrO OTHOLLEHUSA K OTEYECTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY WU HayYHOMY Hacneamio,
NOHMMaHUSA 3HAYEHMA XMMMUYECKOM HaYKKN B XKM3HWU COBPEMEHHOro obLLecTBa, CNOCOOHOCTU B/IAZETb
[,0CTOBEPHON MHPOPMaLMEN O NepeaoBbIX AOCTUKEHUAX U OTKPLITUAX MUPOBOM U OTEYECTBEHHOM
XMMUU, 3aUHTEPECOBAHHOCTU B Hay4YHbIX 3HAHUAX 06 yCTpoliCcTBE MMpa 1 06LLecTBa;

2) rpaXk4aHCKoro BOCNMTaHUA:

npeacTaBAeHMA O COLMAbHbIX HOPMaX M MPaBMaax MeKJIMUYHOCTHbBIX OTHOLLEHUI B KOIEKTUBE,
KOMMYHWUKaTUBHOM KOMMETEHTHOCTM B 0BOLLLECTBEHHO NONE3HOM, ydebHOoMCC/IeA0BaTe/IbCKON,
TBOPYECKOW U APYruX BUAAX AEATEbHOCTU, FOTOBHOCTU K Pa3HOOBpa3HON COBMECTHOM AeATeIbHOCTU
Npw BbINONIHEHUN YYebHbIX, NO3HABaTe/IbHbIX 33124, BbINOJAHEHNUN XMMNYECKUX SKCNEPUMEHTOB,
CO34aHUM y4ebHbIX MPOEKTOB, CTPEMIEHMA K B3aMMONOHUMaHUIO 1 B3aMMONOMOLLM B Npouecce 3ToM
yyebHOM AeATeNbHOCTU, TOTOBHOCTU OLIEHNBATbL CBOE NoBeAEeHME N NOCTYMNKU CBOUX TOBapULLLEl ¢
NO3MLMMN HPABCTBEHHbIX M NPABOBbLIX HOPM C Y4ETOM OCO3HAHWSA NOCNEACTBUIA NMOCTYMNKOB;

3) LEeHHOCTM Hay4YHOro NO3HaHUA:

MMPOBO33pEHYECKME NPELCTAaBNEHUA O BELLECTBE U XMMUYECKOW peakLun, COOTBETCTBYIOWME
COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKMU U COCTABAAIOLME OCHOBY 419 NOHUMAHMSA CYLLHOCTM Hay4YHOW
KapTWHbI MMpPa, NPeAcTaBieHnsa 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA NPUPOLbI, B3aMMOCBA3AX
YyesI0BEKaA C NPUPOLHON Cpeaoit, O POV XMMUU B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

nosHaBaTe/ibHble MOTUBbI, HanNpaB/AeHHble Ha MNOoAyYeHUEe HOBbIX 3HAHMI NO XMMKUK, HeobXoaAnmble ann
06bACHEHNA HabAAaeMblX NPOLECCOB U ABAEHUI, NO3HaBaTeNbHOW, MHPOPMAaLIMOHHOM U
YMTaATENIbCKOW KY/IbTYPbl, B TOM YMC/1€ HABbIKOB CAMOCTOATE/IbHOM PaboTbl C y4eOHbIMM TEKCTAMM,
CNPaBOYHOW MNTEPaTYPOI, AOCTYNHLIMU TEXHUYECKMMU CPpeacTBaMU MHGOPMALIUOHHBIX TEXHONOTUIA;

WHTepec K 06y4YeHUI0 U NO3HaHMIO, I0603HATENBHOCTb, TOTOBHOCTb M CMOCOHBHOCTD K
Ccamoob6pa3oBaHMIO, MPOEKTHOM M UcC/ie0BaTe/IbCKOM AeATeIbHOCTU, K 0CO3HAaHHOMY Bblbopy
HanpaB/fIEHHOCTU N YPOBHA 06y4YeHUA B fasibHeNLLIEM;



4) popmMMpOoBaHMA KyNbTYpbl 340P0BbA:

OCO3HaHWEe LEHHOCTU XU3HWU, OTBETCTBEHHOIO OTHOLLEHUSA K CBOEMY 34,0P0BbIO, YCTAHOBKM Ha
3[,0pOBbIi 06pa3 }KM3HW, OCO3HAHME NOCNEACTBUI U HENPUATME BPEeAHbIX NPUBbIYeK (ynoTpebieHus
a/IKOrons, HAPKOTMKOB, KYpeHUs), HeobxoaMmocTn cobntoaeHuns npasmn 6e3onacHOCTU Npu
06palleHMn C XMMMUYECKMMM BELLLECTBAMM B ObITY M peasibHOM KU3HW;

5) TpyaoBoro BocnutaHums:

WMHTEpPEeC K NPaKTUYECKOMY U3YyYeHUIO Npodeccmin U TPYAA PA3/IMYHOIO POAa, YBaXKeHUe K Tpyay U
pe3ynbTaTam TPYAOBOW AEATE/IbHOCTU, B TOM YMC/Ie HA OCHOBE MPUMEHEHUSA NPeAMETHbIX 3HaHUI No
XMMWK, OCO3HAHHbIM BbIOOP MHAMBUAYANBHOW TPAEKTOPUN NPOAOIKEHMA 06PA30BAHMA C Y4ETOM
JINYHOCTHbIX MHTEPECOB N CNOCOBHOCTU K XMMUMK, 06LLECTBEHHbIX MHTEPECOB M NOTpebHoCTEN,
ycnewHon npopeccMoHaNbHOM AeATENBHOCTU U Pa3BUTUA HEOOXOL4MMbIX YMEHWUI, TOTOBHOCTb
a4anTupoBaTbCcA B NpodeccMoHaibHOM cpeae;

6) 9KO/I0rMYEeCcKOro BOCMUTAHUA:

3KO/NIOrMYECKM LenecoobpasHoe OTHOLLEHWNE K NPUPOE KaK UCTOYHUKY KU3HU Ha 3eM/ie, OCHOoBe eé
CYLLEeCTBOBaHUSA, MOHMMaHME LLeHHOCTM 340P0BOro U 6e3onacHoro o6pasa }KM3HU, OTBETCTBEHHOE
OTHOLIEeHUe K cobcTBEHHOMY PU3UYECKOMY U NCUXMYECKOMY 340P0Bb0, OCO3HaHWE LEeHHOCTU
cobnoageHns npasma 6e3onacHoOro noseaeHNs Npu paboTe ¢ BEWECTBAMM, a TaKXKe B CUTyauusXx,
YrpOXKaloLnNX 340P0BbIO U }KU3HU NtoAel;

CNOCOBHOCTM NPUMEHATb 3HAHMA, NOJlyYaeMble NPU U3YHYEHUN XUMUK, ANA pelleHnA 3a4aY, CBA3AHHbIX C
OKpY)KatoLen NpupoaHON cpeaoit, A1a NoBbIEHUA YPOBHS 3KOA0MMYECKOM KyabTypbl, OCO3HAHUA
rnobanbHOro xapakTepa 3KON0rMYecKnx Npobaem n NyTen Ux pelleHns NocpeacTBOM MeETOL0B XMMUU,
3KO/IOMMYECKOrO MbILUNEHWA, YMEHUA PYKOBOACTBOBATLCA UM B NO3HABaTE/IbHON, KOMMYHUKATUBHOM U
COLMANbHOM NPaKTUKe.

METANPEAMETHbIE PE3Y/IbTATbI

B cocTaBe meTanpeaMeTHbIX Pe3y/ibTaTOB BbIAENAOT 3Ha4YMMble A5 GOPMUPOBAHUA MUPOBO33PEHUS
obLeHayyHble NOHATUA (3aKOH, TEOPUA, NPUHLMM, TMNoTe3a, GaKT, CMcTeMa, NPOLLECC, IKCNEPUMEHT U
Apyroe.), KOTopble NCMO/b3YIOTCA B €CTECTBEHHO-HaY4YHbIX y4e6HbIX MpeameTax U NO3BOAAIOT Ha OCHOBE
3HAHWIA U3 3TUX NpeaMeToB GOPMMUPOBaTb NPEACTaBNEeHNE O LLeJIOCTHOW HayYHOM KapTuHe Mupa, u
YHMBepcanbHble yyebHble AeicTBUA (NO3HaBaTeIbHblE, KOMMYHUKATUBHbIE, PETYNATUBHbIE), KOTOPbIE
obecneunBaloT opmMMpPOBAHNE FOTOBHOCTM K CAMOCTOATE/IbHOMY MIAHUPOBAHUIO U OCYLLLECTB/IEHUIO
yyebHoM gesTenbHoOCTU.

MNo3HaBaTenbHble YHUBEpPCAa/JibHblE y‘-IE6HbIe AEﬁCTBMH
basoBble noruyeckme AEVICTBMﬂS

YMEHMA UCNONb30BaTh MPUEMbBI IOTMYECKOTO MbILLNEHWNA MPU OCBOEHMUU 3HAHUIA: PacKpbIBaTb CMbIC/
XMMUYECKNX NOHATUN (BbIAENATbL UX XapaKTepHble NPU3HaKK, ycTaHaBIMBaTb B3aMMOCBA3b C APYrMMuU
NOHATUAMM), UCMONb30BaATb NOHATUA ANA 06BACHEHWUA OTAENbHbIX GAaKTOB U ABNEHUI, BbIBUPATL
OCHOBaHMUA U KPUTEPUUN ANA KNacCUDUKALNN XUMUYECKUX BELLLECTB U XMMMUYECKUX pPeaKkLnit,



yCTaHaB/MBaTb NPUYMHHO-CNEACTBEHHbIE CBA3N MEXAY 06beKTamMmn U3yYeHus, CTPOUTb JIoTUYecKme
paccysKaeHusa (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHaiorMum), Aenatb BbiBOAbI U 3aKNHOUYEHUS;

YMeHME NPUMEHATb B NPOLLECCE NO3HAHUA MOHATUA (NpeaMeTHbIe U MeTanpeaMeTHbIe),
CMMBOIMYECKME (3HAKOBbIE) MOAENM, UCTNIONIb3YEMBIE B XMMUK, NPeobpa3oBbiBaTb LMPOKO
NPMMeHSAeMbIe B XMMWUM MOAENbHbIE NPEACTaBAEHNA — XMMUYECKUI 3HaK (CUMBO 3/1eMEeHTa),
XMMmyeckas Gopmyna 1 ypaBHEHUE XMMUYECKON peakuumn — Npu peLleHnn yuebHo-No3HaBaTe IbHbIX
3344, C y4ETOM 3TUX MOAE/bHbIX NPeACTaBNEHUIA BbIABAATL M XapaKTepmn3oBaTh CyLLECTBEHHbIE
NPU3HaKKU N3y4aeMbIX 0O bEKTOB — XMMUUYECKUX BELLECTB U XMMUYECKUX peaKL i, BbIABNATL 0bLimne
3aKOHOMEPHOCTU, NPUYNHHO-CNELACTBEHHbIE CBSA3U M MPOTMBOPEYMA B M3yYaeMbiX MPOLLeccax u
ABNEHUAX.

basoBble nccneaoBaTenbckme AeNCTBus:

YMeHUe NCNO01b30BaTb NOCTaB/IeHHbIe BOMPOCHLI B Ka4eCcTBe MHCTPYMeEHTa NO3HaHWA, a TaKXXe B KayecTBe
OCHOBbI anAa ¢OpMI/IpOBaHI/I‘r'I rmnoTe3bl NO NpoBepPKe NPaBUIbHOCTU BbICKa3biBaeMbIX Cy>K,CI,EHI/Il7I;

npuobpeTeHune onbiTa MO NJAaHNUPOBAHMUIO, OPraHN3aLMM U NPOBEAEHUNI0 YYEHUUYECKMX SKCMEPUMEHTOB,
ymeHue HabnoaaTh 3a X040M NpoLecca, CaMoCTOATE/IbHO NPOrHO3MPOBaTh ero pesybTar,
dopmynnposatb 0606LLEHMA U BbIBOAbI MO pe3y/ibTaTam NpoBeAEHHOr0 OMbiTa, MCCNEA0BaHMSA,
COCTaB/IATb OTYET O NpogenaHHon paboTe.

PaboTa c MHpopmauymeit:

yMeHMe BblbMpaTb, aHaNN3UPOBATb U MHTEPNPETUPOBATL MHPOPMALMIO Pa3INYHbIX BUAOB U opm
npeacraBAeHuWs, NOAYYaeMyHo U3 PasHbIX UICTOYHMKOB (Hay4HO-NONYASPHAA ANTepaTypa XMMUYECKOro
COZEep’KaHwusA, CpaBoYHble nocobus, pecypcbl MHTEpHETA), KPUTUYECKM OLEHMBATL NPOTUBOPEUYUBYIO U
HeZoCTOBEPHYIO MHGOPMALUIO;

YMeHWE NPUMEHATb Pa3/InYHble MEeTOAbI M 3anpocbl NpK NoucKe n otbope MHGopMmaLmm u
COOTBETCTBYHOLLMX AAHHbIX, HEOOXOAMMbIX AN1A BbINOJIHEHMA Y4ebHbIX M NO3HaBaTe/IbHbIX 33434
onpeaenéHHoro TMna, npMobpeTeHne onbiTa B 061aCTM UCNONb30BAHUA MHPOPMALMOHHO-
KOMMYHMKATUBHbIX TEXHONOTMI, OBNAAEHME KYNbTYPOI aKTUBHOIO MUCMO/Ib30BaHMA Pa3/INYHbIX
NMOWCKOBbIX CUCTEM, CAMOCTOATE/IbHO BbIGMPATh ONTUMabHYI0 GOopMy NpeacTaBAeHUA MHGOPMaLUK K
WANOCTPUPOBATb pellaemMble 334a4M HECNIOXKHbIMU CXEMaMU, AMarpammamu, 4pyrumu gopmamm
rpaduKkmn n nx KOMbMHauuAMu;

YMEeHMe NCMOob30BaTb M aHaIM3NPOBAThb B NpoLiecce y4ebHOMN N nccnenoBaTeNbCKON AeATENBHOCTH
MHPOPMALMIO O BANAHUM NPOMbILLAEHHOCTM, CENIbCKOrO XO3ANCTBA M TPAHCNOPTA HA COCTOAHUE
OKpYKaloLen NpupoaHon cpeapl.

KOMMYHMKaTUBHbIE YHUBEpPCabHble y4ebHble AeNCTBUA:

YMeHUsA 3a4aBaTb BONPOCHI (B Xo4e gnanora u (Mam) AUCKYCCMM) NO CyLWecTBy 06CyK4aemMoin TeMbI,
bopmMynMpoBaTh CBOM NPEASIONKEHUA OTHOCUTENIbHO BbINOIHEHUA NPEAJ/I0KEHHOMN 3a4a4uK;

YMeHUA NpeacTaB/ATb NOIYHEHHbIE Pe3y/1bTaTbl No3HaBaTe/IbHOM AeATENbHOCTU B YCTHbIX U
NMNCbMEHHDbIX TEKCTAX; AENaTb NPe3eHTaUU0 Pe3yanbTaTOB BbINMNO/IHEHUA XUMUYECKOTO 3KCNEPUMEHTA



(naBbopatopHoro onbiTa, N"abopaTopHoi paboTbl NO UCCNEA0BaHWNIO CBOMCTB BelLecTs, yuebHoro
npoekTa);

ymeHMA y4ebHOro coTpyAHNYECTBa CO CBEPCTHUKAMM B COBMECTHOW NO3HaBaTE/IbHOM U
NccneaoBaTeNbCKOM AeATE/IbHOCTU MPU PeLEHMM BO3SHUKAOLWMX NPo6aem Ha OCHOBe yYETa 0bLwmx
WMHTEPECOB U COr/lacoBaHUA No3nLMiA (0bcy»KaeHUs, 06MEH MHEHUSAMU, KMO3rOBbIe LUTYPMbI»,
KOOPAMHALMA COBMECTHbIX AEACTBUI, onpeaeneHne KpuTepues No OLLEHKE KauyecTBa BbINOJIHEHHOM
paboTbl M apyrue).

PerynaTuBHble yHUBEpCanbHble yyebHble AeUCTBUA:

YMeHMe CaMOoCTOATE/IbHO ONpeaenaTb Lean AeaTeNbHOCTH, NNaHUPOBaTb, OCYLLECTBAATD,
KOHTPO/IMPOBATb M NPU HEOHXOAUMOCTU KOPPEKTUPOBATL CBOKO AEeATENbHOCTb, BbibUpaTh Hanbonee
3¢ ¢deKTMBHbIE CNOCOObI pelleHns y4ebHbIX M NO3HABATE/bHbIX 33434, CAMOCTOATE/IbHO COCTaBAATL UK
KOPPEKTUPOBaTb NPEAJIOKEHHbIN a/IrOPUTM AEUCTBUIA NPU BbINOJHEHUN 334aHUIA C YYETOM NOAYYEHUA
HOBbIX 3HaHUI 06 M3ydyaeMbix 06 bEKTaX — BELLECTBAX U pPeaKLmAX, OLEHNBATb COOTBETCTBME
NoJIy4YEHHOrO pe3y/ibTaTa 3asB/IeHHON LLesIn, YyMEHME UCNO/Ib30BaATh M aHAIM3MPOBATb KOHTEKCTbI,
npeaaaraemble B YCNOBUW 334aHUIA.

MPEOMETHbIE PE3Y/IbTATbI

B cocTaBe npegMeTHbIX pe3ynbTaToB MO 0CBOEHMIO 00A3aTe/IbHOrO COAEPKaHUSA, YCTAaHOBIEHHOTO
OaHHoN denepanbHoi paboyeit NporpamMmon, BbliAENAOT: OCBOEHHbIE 00YYaOWMMMCA HayYHble
3HAHWUA, YMEHUA N CNOCOBbI AeNCTBUIA, BUAbI AEATENbHOCTM MO MNOAYYEHMIO HOBOrO 3HaHUSA, ero
WHTepnpeTauun, NnpeobpasoBaHUIO U MPUMEHEHUIO B Pa3/IMYHBIX YYEBHBIX U HOBbIX CUTYaLUAX.

K KoHUy 0byueHus B 8 K/1acce NpegMeTHble pesy/ibTaTbl Ha 6a30BOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTL Y 0BYYAIOLLMXCA YMEHWIA:

®  PACKpbIBaTb CMbIC/I OCHOBHbIX XMMUYECKUX NMOHATUIN: aTOM, MOJIEKYIA, XMMUYECKUI 31IEMEHT,
NpPOCTOe BELLECTBO, C/IOXKHOE BELLECTBO, CMECh (04HOPOAHAA M HEOAHOPOAHAS),
BaJIEHTHOCTb, OTHOCUTE/IbHAA aTOMHAsA U MOJIEKY/IAPHAA Macca, KOJIMYEeCTBO BELLECTBA, MOJIb,
MOJIAPHAA Macca, MaccoBas A0/ XMMUYECKOTO 3/1IeMEHTA B COeAUHEHUN, MONIAPHBIN OO6BEM,
OKCWA, KUCO0Ta, OCHOBAHWE, CO/b, 31EKTPOOTPMLATENBHOCTb, CTENEHb OKUCIEHMS,
XMMUYECKas peakums, KnaccuduKaums peakumin: peakLumm coeguHeHna, peakymm
pa3foKeHUs, peakunn 3ameLleHna, peakLmm o6MeHa, 3K30- U SHAO0TEPMUYECKME PeaKLLUN,
TennoBol addeKT peakuum, A4po aToMa, 3/1eKTPOHHbIM C/ION aToMa, aTOMHasa opbuTanb,
paanyc aToma, XMMUYecKas CBA3b, NONAPHAA U HEMOAAPHAA KOBAaJIEHTHAA CBA3b, MOHHasA
CBA3b, NOH, KAaTUOH, AaHNOH, PAaCTBOP, MAacCcoBas [,0/1A BELWECTBA (NPOLEHTHAA KOHLeHTpaLLMA)
B pacTBope;

®  UANKCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKNX NOHATUM K NMPUMEHATLb 3TU NOHATUA
npu onncaHMun seLlecTs N UX I'IpeBan.teHMVl,‘

®  MCNONb30BaATb XMMNYECKYHO CUMBOJIUKY O11A COCTaBNEHNA d)opmyn BewecTts 1 ypaBHEHMﬁ
XUMUNYECKUX peaKu,Mﬁ;

® onpenenAtb BaZ1I€EHTHOCTb aTOMOB 3/71EMEHTOB B 6VIHaprIX coegunHeHunAX, cteneHb OKNCaeHnA
3/1EMEHTOB B 6MHaprIX coeanHeHnAax, NpNHaaNeXXHOCTb BELWECTB K onpe,u,enéHHomy Knaccy



coeguHeHuii no popmynam, BUA XMMUYECKOM CBA3M (KOBANEHTHAA U MOHHaA) B
HeopPraHNYeCKMX CoOeaMHEHUAX;

® packpblBaTb cMbica [epnogmyeckoro 3akoHa . N. MeHaeneesa: AeMOHCTPUPOBaTb
NOHNUMaHNe nepmop,mquKon 3aBMCUMOCTU CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX MNOJIOXKEHUA
B I'Iepmo,u,mquKoﬁ cncreme, 3aKOHOB COXpaHEeHMA MacCCbl BeWECTB, MOCTOAHCTBA COCTaBa,
ATOMHO-MONEKY/IAPHOIO Y4eHUA, 3aKoHa ABOrazpo;

®  OMnuCbIBaTb U XapaKTepu3oBaTb TabanuHyo dopmy Mepnognyeckoin cMcTemMbl XMMUYECKUX
3/1eMEHTOB: pa3/indyaTb NOHATUA «rnasHas noarpynna (A-rpynna)» u «noboyHaa noarpynna
(B-rpynna)», manble 1 60nblLINE NEPUObI, COOTHOCUTL 0603HaUYEHUA, KOTOPblE UMEHOTCA B
Tabnuue «lMepuoanyeckas cuctema XMmmyeckux anemenTos . . MeHaeneesa» ¢
UYMCNOBLIMU XapaKTEPUCTUKAMM CTPOEHUA aTOMOB XMMUYECKMX 3/IeMEHTOB (coCcTaBs U 3apag,
Anpa, obliee YNCO 3/1IEKTPOHOB M pacnpeaeneHue UX No 3NEKTPOHHbBIM C0AM);

®  KAaccMduUMpoBaTb XMMUYECKUE 3/1IEMEHTbI, HEOPraHNUYECKMNE BELLECTBA, XMMUYECKME
peakuum (No YNCy M COCTaBY YYaCTBYIOLWMX B PEAKLMN BELLECTB, Mo TeniosomMmy s¢dekTy);

®  XapaKTepu3oBaTb (ONUCHIBATbL) O6LLME XMMUYECKME CBOMCTBA BELLECTB PA3/IMYHbIX K1AcCOB,
noATBEPKAan onucaHMe NPpUMepPamm MONEKYIAPHbIX YPaBHEHNI COOTBETCTBYHOLLMX
XMMMWYECKUX peaKLmid;

® [IPOrHo3MpoBaThb CBOWCTBA BelecTB B 3aBUCMMOCTU OT NX Ka4eCTBEHHOIO COCTaBa,
BO3MOXXHOCTU NPOTEKAHNA XUMUNYECKUX HpeBan.LeHMﬁ B Pa3/IMYHbIX YCNOBUAX;

®  BbIYMCNATb OTHOCUTE/IbHYIO MONEKYAPHYIO M MOAPHYIO MacChl BELLECTB, MaCCOBYIO 4010
XMMUYECKOro 31emeHTa no Gbopmy/ie CoeanHEHNA, MacCOBYIO 40110 BELLECTBA B PacTBOpE,
NPOBOANTL PACYEThI MO YPAaBHEHMIO XMMUYECKOW peakunu;

®  MNPUMEHATb OCHOBHbIE OMepaLnn MbICAUTEIbHOM AEATENbHOCTN — aHANN3 U CUHTES,
cpaBHeHuWe, 0606LLeHNe, cUCTEMATM3ALMIO, KNacCUUKALMIO, BbiSBIEHNE MPUYMHHO-
CNeacTBEHHbIX CBA3EM — AN U3YYEHUA CBOMCTB BELWECTB U XUMUYECKUX PEAKLIU,
€CTeCcTBeHHO-Hay4yHble MeToAbl MO3HAHWA — HabloAeHNE, U3SMEPEHUE, MOAENNPOBAHME,
3KCMEePUMEHT (peasbHbili U MbICNEHHbIN);

e cnepoBaTb NPaBUIaM MOJIb30BaHUA XMMUYECKOM NOCYyA0MN 1 1abopaTopHbIM 060pyA0BaAHNEM,
a TaKXe nNpasunam obpalleHma ¢ BeLEecTBAMM B COOTBETCTBMMU C MHCTPYKLMAMM NO
BbINOJIHEHWIO 1ABOPATOPHbLIX XMMMUYECKMX OMbITOB MO NOJYYEHUIO U COBMpPAHUIO
rasoobpasHbix BewecTs (BOAOPOAA U KUCOPOAa), NPUrOTOBNIEHMIO PAaCTBOPOB C
onpeaenéHHOM MaccoBOW A0NeN PacCTBOPEHHOIO BELLECTBA, N1IAHNPOBaTb U NPOBOAUTb
XMMWYECKME IKCNEPUMEHTbI MO PACNo3HABAHMIO PACTBOPOB LLLENOYEN U KUCIOT C MOMOLLLbIO
WHANKATOPOB (NaKkmyc, peHondTanenmH, MeTUIopaHX u apyrue).

K KOHL 06y4eHunsa B 9 Kiacce npegmMeTHble pesy/ibTaThl Ha 6a30B0OM YPOBHE A0/IKHbI OTPaXKaTb
cPOPMMPOBAHHOCTb Y 0B6YYAIOLLMXCA YMEHUIA:

®  pPaACKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX MOHATUIN: XMMUYECKUIA 3/1eMEHT, aTOM, MOJ1eKyna,
MOH, KaTUOH, aHNOH, NPOCTOE BELWLECTBO, CI0OXKHOE BELWECTBO, BAa/IEHTHOCTD,
3/1EKTPOOTPNUATENBHOCTb, CTENEHb OKNC/IEHUA, XMMNYECKAA peaAKUNA, XUMNYECKaA CBA3b,



TennoBoi a¢pPeKT peakunmn, Mosib, MOASPHbLIN 06bEM, PaCcTBOP, 3/1IEKTPO/INTDI,
HE3/NIEKTPONUTbI, 3NEKTPOINTUYECKAA ANCCOLNALNS, PeaKLLlMM MOHHOIOo 0BbMeHa, KaTaansaTop,
XMMUYECKOe paBHOBeCUE, 0bpaTUMble U HEOBPaTMMble PeaKLUN, OKUCANTENBHO-
BOCCTAaHOBUTE/IbHbIE PEAKLMMU, OKUCANTENb, BOCCTAHOBUTE/Ib, OKUC/IEHNE U BOCCTAHOB/IEHME,
annotponus, ampoTepPHOCTb, XMMUYECKAA CBA3b (KOBANIEHTHAA, MOHHAA, MeTaindecKasn),
KpUCTanan4ecKan pelwéTka, Koppo3ma MeTaN0B, CM/aBbl, CKOPOCTb XMMUYECKOM peaKkLmu,
npegenbHO AONYyCTMMAA KoHueHTpauma NAK sewecTsa;

WANOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX NMOHATUIA U MPUMEHATb 3TU NOHATUA
npv ONUCaHMM BELLECTB U UX NPEBPALLEHNN;

MCNonb3oBaTb XMMNYECKYHO CUMBOJIUKY ON1A COCTaBN1EHNA q)opmyn BewecTts 1 ypaBHeHMﬁ
XUMUNYECKUX peaKu,Mﬁ;

onpenensaTb BaJIEHTHOCTb M CTENEHb OKUCAEHUS XMMUYECKUX 3/IEMEHTOB B COeANHEHUAX
pa3NMYHOro cocTaBa, MPUHAAEXKHOCTb BEWECTB K onpeaenéHHOMY Kiaccy coegMHeHUI no
dbopmynam, BUA XMMMUUYECKOWN CBA3M (KOBaANIeHTHasA, MOHHasA, MeTananvecKas) B
HeopraHMYecKnx coegmMHEHUAX, 3aps MOHA MO XMMUYECKOM dopmyie, XapaKTep cpesbl B
BO/HbIX PacTBOPax HEOPraHNUYECKMUX COeAUHEHUIA, TUM KPUCTANIMYECKOW PELLETKN
KOHKPETHOrO BELLEeCcTBa;

pacKpbiBaTb cmbic/ NMepuoanyeckoro 3akoHa . . MeHaeneesa n €MOHCTPUPOBATb €ro
NOHMMaHMe: ONUCLIBATb U XapaKTepu3oBaTb TabanuHyo dopmy Meproanyeckom cuctemsl
XMMUWYECKUX 3/1eMEHTOB: pa3/indyaTb NOHATUA «rnaBHasa noarpynna (A-rpynna)» u «noboyHas
noarpynna (B-rpynna)», mansie n 60/bluMe Nepmnoapl, COOTHOCUTbL 0603HaUYEHUs, KOTopble
MMeIoTCA B Nepnoamyeckon Tabamue, C YNCAOBbIMU XapaKTEPUCTMKAMKN CTPOEHUS aTOMOB
XMMMUYECKUX 31eMEHTOB (coCTaB M 3apAg, aapa, oblee YNC/0 3NEKTPOHOB U pacnpeaeneHme
WX MO 3/1eKTPOHHbIM C/10AM), 06bACHATL 06LIME 3aKOHOMEPHOCTU B USMEHEHMU CBOMCTB
31€MEHTOB U UX COeAMHEHUN B NpeLenax MasblX NepuoLoB U F1aBHbIX MOArPYNn ¢ y4ETOM
CTPOEHMA NX aTOMOB;

KNaccnuduumpoBaTb XMMUYECKUE 31EMEHTbI, HEOPraHWYECKMe BELLLECTBa, XMMUYECKne
peaKkumu (No YMcay 1 CoCTaBy Y4aCTBYIOLLMX B PEaKLMK BELLECTB, No TennosomMy 3dpdeKTy, no
N3MEHEHMIO CTENEHEN OKUCEHNA XUMUYECKUX 31IEMEHTOB);

XapaKTepun3oBaTb (onuncbiBaTb) 06WwMe 1 cneundmryeckne XMMMYeCcKmMe CBOMCTBA NPOCTbIX U
C/IOXKHbIX BELLECTB, NOATBEPKAAA ONUCaHME NPUMEPAMMU MONEKYNSAPHBIX U MOHHbIX
YPaBHEHM COOTBETCTBYIOLMX XMMUYECKMX PeaKkLUii;

COCTaBAATb YPaBHEHUA 3NEKTPOIUTUYECKON ANCCOUMALNMN KUCAOT, LLEeIoYel U coneit, nosHble
M COKpPaLLEHHbIE YPAaBHEHMA peaKLMil MOHHOro 0bMeHa, ypaBHEHUA pPeakLnii,
noATBEPXKAAIOLLMX CYLLECTBOBAHWNE FEHETUYECKOM CBA3U MEXKAY BELLeCTBaMM Pas3IMYHbIX
KNaccos;

PaCKpbiBaTb CYLLHOCTb OKUC/TUTE/IbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ nocpeacTtsom
COCTaB/1IeHUA INEKTPOHHOIO 6anaHca aTux peaKu,Mﬁ;



NMPOrHo3npoBaTb CBOWCTBA BeuwecTs B 3aBUCMMOCTU OT UX CTPOEHUA, BOSMOKHOCTU
NPOTEKAHUA XUMUNYECKUX I'IpeBpaLLI,EHVIVI B Pa3/INYHbIX YCNOBUAX;

BbIYUCAATb OTHOCMTE/IbHYIO MONIEKYAAPHYIO M MOIAPHYIO MacChl BELLLECTB, MacCoBYIO 40110
XMMMYECKOro 3/1emeHTa No Gpopmy/e CoeanNHEHUNA, MacCOBYHO A0/110 BELLLECTBA B PacTBOpE,
NPOBOAMTb PACUYETbI MO YPaBHEHNIO XMMMUYECKOW peaKkLmm;

cobntopaTh NpaBMaa NoJb30BaHNA XMMUYECKOW NOCyA0i U NabopaTopHbiM 060pyA0BaHUEM,
a TaKKe npasuaa obpalleHna C BeLLecTBaMm B COOTBETCTBMM C MHCTPYKLMAMM MO
BbINO/IHEHWNIO 1aBOPATOPHBIX XMMUYECKUX OMNbITOB MO NOMYYEHWNIO U COBUPAHNIO
rasoo6pasHbIX BeLWeCcTB (aMMmnaKa 1 YrIeKMCIoro rasa);

NPOBOAMTb peakLuUn, NOATBEPKAAIOLME KAaYeCTBEHHbIN COCTaB Pas/INYHbIX BELLLECTs:
pacno3HaBaTb OMbITHbIM NYTEM X0pUA-, 6BpoMna-, noana-, KapboHat-, pocoar-, cunmkar-,
cynbdaT-, ’MAPOKCUA-UOHbI, KATUOHbI aMMOHMA U NOHbI U3YYEHHbIX METaNO0B,
NPUCYTCTBYIOLME B BOAHbIX PACTBOPaxX HEOPraHMYECKMX BELLEeCTB;

NPMMEHATb OCHOBHbIE ONepaunn MbICAUTENbHOMN AEATENbHOCTM — aHaIN3 U CUHTES,
CpaBHeHUe, 0606LeHne, cMcTeMaTU3aLUMIO, BbISIBIEHWE NPUYMHHO-CNEACTBEHHbIX CBA3EN —
A7 U3y4YEeHUs CBOWCTB BELLECTB U XMMUYECKUX PEAKLMNIA, eCTECTBEHHO-HAYYHble METOAbI
no3HaHuA — HabloaeHNe, U3MEPEHNE, MOAENNPOBAHNE, SIKCNIEPUMEHT (peanbHbli U
MbIC/IEHHbIN).



TEMATUYECKOE MNMJTAHMPOBAHUE

8 KNIACC

Ne n/n
nporpammoi

HanmeHoBaHMe pa3fenos n tTem

Konnuyectso vacos

Bcero

KoHTpobHble PaboTbl

MpakTuyeckme paboTbl

INeKTPOHHbIe (LndpoBble)
obpasoBaTenbHble pecypcsbl

Pasgen 1. NepBOHaYanbHble XMMUYECKUE NOHATUA

Xumua — BarkHas 0bnacTb

11 €CTeCTBO3HaHMA U NPaKTUYECKOoM 5 2 https://m.edsoo.ru/YNVIX660G
[eATeNIbHOCTM YeN0BeKa
BewecTtBa u Xumnyeckme

1.2 - 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peaKkuunu

UTtoro no pasgeny 20

Pasgen 2. BarkHeliwmne npeacTaBuTeNIN HEOPraHNYECKMX BELLLECTB
Bos3ayx. Kucnopog. MoHATHE 06

2.1 Ay poA 6 https://m.edsoo.ru/D5SBORTY30
oKcmnaax
Bopopoa. [MoHATHE O Kncnotax u

2.2 AOPOA 8 1 https://m.eds00.ru/SD61JZ6PS
conax
Boaa. PactBopbl. [MoHATME 06

2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMUAX

2.4 OCHOBHble Kiacchbl 11 1 1 https://m.edsoo.ru/0T5SASMOWT



https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/YNVJX660G

HeopraHN4YeCKnx COEAMHEHMﬁ

UTtoro no pasgeny 30

Pasgen 3. Mepnoanyeckunin 3akoH u MNepuoguyeckasn cuctema Xummyeckux sanemexTtos [l. N. MeHgeneesa. CTpoeHne aToMoB. XMMUYECKas CBA3b.
OKUCAUTENbHO-BOCCTAHOBUTENbHbIE PeaKL MK

MepnoAnYeCcKnin 3aKoH 1

Mepuoanyeckas cucrtema
3.1 7 https://m.edsoo.ru/TCBJIBVWEZ
XUMUYecKkux anemeHtos . .

MeHpeneesa. CTpOEHME aToOMa

XrMuueckasa csasb.
3.2 OKucnautenbHo- 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTE/IbHbIE peaKkLumu

Wtoro no pasgeny 15 https://m.edsoo.ru/LRYWBJPES

PesepBHOe Bpems 3 https://m.edsoo.ru/KQBD02J69

OBLUEE KOJIMYECTBO YACOB MO
MPOrPAMME

68 5 5



https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/TCBJBVWFZ

9 KNIACC

Konnuyectso vacos

INeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHWe pa3aenos 1 Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTenbHble pecypchl
paboTbl paboTbl

Pasgen 1. Bew,ectBO U XMMmn4yeCKmne peakumm
MoBTopeHME U yraybaeHne 3HaHNM OCHOBHbIX

1.1 P ey 5 1 https://m.edsoo.ru/EQETUT35Z
pa3aenos Kypca 8 Knacca
OCHOBHble 3aKOHOMEPHOCTU XMMUYECKUX

1.2 . P 4 https://m.edsoo.ru/AFN4LWG7U
peakuum
DNeKTpOonTUYeCKana auccoumaums.

1.3 P A tatt 8 1 1 https://m.edsoo.ru/KODURS50VV
Xnmmyeckune peakuum B pactesopax

UTtoro no pasgeny 17

Paspgen 2. HemeTannbl n nx coeagnHeHUA
O6Lwas xapaKTePUCTUKA XMMUYECKUX

2.1 - P P 4 1 https://m.edsoo.ru/ZTN1F700I1
anemeHTOB VIIA-rpynnbl. [anoreHsbl
Ob6Lan xapaKTepUCTUKa XMMUYECKUX

2.2 - P P . 6 https://m.edsoo.ru/P3DHMFB09
anemeHToB VIA-rpynnel. Cepa n eé coeguHeHna

2.3 O6Lwan xapakTepuCTMKa XMMUYECKHX 7 1 https://m.edsoo.ru/VOXDOUX2S

anemeHTOoB VA-rpynnbl. A30T, dpocdop n nx



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/EQETUT35Z

coegunHeHuA

O6LLI,aF| XapPaKTEPUCTUKA XUMUNYECKUX

2.4 anemeHTOB IVA-rpynnbl. Yriepoa u KpeMHUi un 8 https://m.edsoo.ru/JPJ200VIX
WX COeUHEHUA

Utoro no paspeny 25

Pazpen 3. Metannbl n nx coegnuHeHUA

3.1 Ob6Lwue cBoMNCTBa METANN0B 4 https://m.edsoo.ru/GHV2L6NJ8

3.2 BaskHenlmne meTannbl N UX coeguHeHns 16 https://m.edsoo.ru/EFKQWI9HZI

UTtoro no pasgeny 20

Pasgen 4. XuMmuna n oKpyarwouwiaa cpega

41 BeliecTBa 1 matepmnanbl B }KU3HU YENIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y

Wtoro no pasaeny 3

Pe3sepBHoe Bpems 3 https://m.edsoo.ru/FY5SRY75R9

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/JPJ2OOVJX




NMOYPOYHOE NJTAHUPOBAHUE
8 KNACC
Konunyectso yacos
Ne Jata DNEeKTPOHHble Undpposble
Tema ypoKa
n/n Beero KoHTponbHble MpakTnueckne n3yyeHun obpasoBaTenbHble pecypcsbl
paboTbl paboTbl
MpeameTt xumunmn. Posiib XMnK B XN3HU
1 ped 1 https://m.edsoo.ru/L62DS2CZR
yenoseka. Tena u Bew,ecTea
lNoHATMe 0 meToAax MO3HAHMA B
2 A 1 https://m.eds00.rui/9ZJAEW050
XUMUU
MpaKTuyecKkas pabota Ne 1 «MpaBuna
aboTbl B 1abopaTopum U NPUEMBI
3 P paTop P 1 https://m.edsoo.ru/LSEW4353D
obpaleHuma c nabopaTopHbIM
obopygoBaHMem»
YucTble BewecTsa U cmeck. Cnocobbl
4 . 1 https://m.edsoo.ru/6TME21FW8
pasgeneHusa cmecem
MpakTnyeckasa pabota Neo 2
5 «Pa3peneHune cmeceli (Ha npumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYUCTKM NOBAPEHHOM CONn)»
6 ATOMbBI 1 MONEKYNbI 1 https://m.edsoo.ru/BLS04WTBS§
7 1 https://m.edsoo.ru/AH3D4DNAX
Xumunyeckue anemeHTbl. 3HaKu



https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L62DS2CZR

(CMMBOJ’IbI) XUMUYECKUX IN1IEMEHTOB

XUMUNYECKNX peaKu,Mﬁ

8 MpocTble M CNOXHble BelecTBa https://m.edsoo.ru/DXJBSTJ95

9 ATOMHO-MONIEKYNAPHOE YYeHUue https://m.edsoo.ru/1IMOBJ3QZ5
3aKOH MOCTOAHCTBA COCTaBa BELLECTB.

10 Xvmunyeckasa ¢opmyna. BaneHTHOCTb https://m.edsoo.ru/IMC496F X6
aTOMOB XMMUYECKUX 3/IEMEHTOB
OTHOCUTEIbHAA aTOMHas macca.

11 https://m.edsoo.ru/PIZPCIMDX
OTHOCUTEIbHAA MOJIEKYIAPHAA Macca
MaccoBasa 0019 XMMUYECKOoro

12 A https://m.edsoo.rut/GHV58QOMVE
3/1eMeHTa B coeaAnHEeHUN
KonunuecTso Bewectsa. Monb.

13 5 https://m.edsoo.ru/368UNLS5Y?2
MonsapHaa macca
dusnyeckne n XMMMYeckme ABeHnA.

14 https://m.edsoo.ru/YZM8S6ATH
XumMmunyeckas peakums
MpW3HaKM 1 YCNOBMA NPOTEKAHUA

15 P y . P https://m.edsoo.ru/N6DVNJK QS
XMMUYECKUX PeaKkLumii
3aKOH COXpaHeHMsA MacChl BELLECTB.

16 P - https://m.edsoo.ru/ME8DS4IHVM
XuMmunyeckume ypaBHeHuMA
BbluMCeHNA KOANYEeCTBa, MacChbl

17 BELLECTBa Mo ypaBHEHUAM https://m.edsoo.r/LUY9U3EQE



https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/DXJBSTJ95

18

Knaccndukaumsa XuMmMYecKknux peakumit
(coeanHeHwna, pasnoxkeHus,
3amellleHnn, obmeHa)

https://m.edsoo.ru/L48O7LAGB

19

M. B. JToMOHOCOB — Y4Y€Hbli-
3HUMKNoneguct. ObobuieHne n
cMcTemaTu3auma 3HaHUM

https://m.edsoo.ru/PIWARH3AB

20

KoHTposibHasa paboTa Nol no Teme
«BellecTBa U XuMmyeckne peaxkLmnum»

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmecb rasos. Coctas
BO3ayxa. Kucnopoa — anemeHT u
npocToe BellecTso. O30H

https://m.edso0o.ru/XONONRNI1P

22

dusnyeckne n XMmmuyeckue cBoncTea
Kuciopoza (peakunmn okucneHus,
ropeHue). MoHATUE 06 OKCHaax

https://m.edsoo.ru/FBS1JRKMB

23

Cnocobbl nonyyYyeHuns Kucnoposa B
nabopaTopun 1 NPOMBbILLNEHHOCTH.
MpumeHeHne Kucnopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoit 3¢ PeKT XMmmnyeckomn
peakuuu, NoHATUE O
TEPMOXMMUYECKOM YPaBHEHUM, IK30-
M 3HAOTEPMUYECKUX peaKLmax

https://m.edsoo.ru/PNMKJZHKX

25

Tonnunso (HedTb, yrosb U meTaH).
3arpsAsHeHuWe Bo3ayxa, Cnocobbl ero
npeaoTBpaLLeHuUs

https://m.edsoo.ru/USNYSUUW?2



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/L48O7LAGB

MpaKTuyeckas pabota Ne 3 no Teme

26 «MonyyeHune n cobupaHme Kucnopoaa, https://m.edsoo.ru/5516UHX3R
N3y4yeHune ero cBOMCTB»
Bogopoa — anemeHT 1 npocToe

27 AOPOA P https://m.edsoo.ru/WD392ACWB
BeLLecTBo. HaxoxaeHune B npupoae
dusnyeckne n XMmmyeckme CBOMCTBa

28 https://m.eds00.ru/0SZ28459R
Bogopoza. lNpumeHeHue Bogopoaa

29 MoHATUE O KUCNOTaxX U conax https://m.edsoo.rut/ TMWNIV(C43
Cnocobbl Nony4eHns Bogopoaa B

30 y AOPOA https://m.edso0o0.ru/COTO9UCIP
nabopatopum
MpakTuyeckas pabota Ne 4 no Teme

31 «MonyyeHune 1 cobupaHune Bogoposa, https://m.edso0o.ru/SS3WAX33K
M3yyeHune ero CBOMCTB»
MonAapHbIN 06bEM ra3oB. 3aKOH

32 https://m.edsoo0.ru/M3KSO1QDQ
Asoragpo
BbluncneHunsa obvEma, Konmyecrsa

33 BELL,ECTBA rasa no ero U3BeCTHOMY https://m.edso00.ru/MXGOY304M
KOJIMYecTBy BelLecTBa Uam 06beémy
BblumcneHna o6bEMOB rasos no

34 YPaBHEHWIO pPeakLMn Ha OCHOBE https://m.edso0.ru/9TQ8AXABY
3aKOHa 06BEMHbIX OTHOLLEHWIA ra3oB

35 https://m.edsoo.ru/7AOGFZK4R

dusnyeckne n xmummnyeckmne CBOMCTBa



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/5516UHX3R

BOAbI

36

CoctaB ocHoBaHWI. [MoHATUE 06
NHAMKaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bogaa Kak pacTBopuTenb.
HacblleHHble U HeHacbIWeHHble
pacTBopbl. MaccoBas f0NA BellecTsa B
pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

MpaKTuyecKkas pabota Ne 5 no Teme
«[TpurotosneHne pacTBopos C
onpeaenéHHon maccoBol gonen
pacTBOPEHHOrO BeLecTsa»

https://m.edsoo.ru/ WXUKPAUOA

39

KoHTponbHan pabota Ne2 no Teme
«Kucnopog. Bogopoa. Boga»

https://m.edsoo.ru/JIM7935DRY

40

OKcuabl: cocTas, Knaccupukaums,
HOMEHKANaTypa

https://m.edsoo.ru/5TFSJINAY

41

MonyyeHne U XMMMYECKMe CBOCTBA
KMC/IOTHbIX, OCHOBHbIX M aMdOTEPHbIX
OoKCMAOos

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBaHMA: cocTas, KnaccuduKaums,
HOMEHKANaTypa

https://m.edsoo.ru/5U397HUSC

43

MonyyeHne n xMmmyeckune CBOMNCTBA
OCHOBaHUM

https://m.edsoo.ru/GD9A28ROE



https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/IXB2W6IVL

44

KucnoTbl: cocTas, KnaccubuKaums,
HOMEHKNaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

NonyyeHne n xsumunyeckue CBOWCTBA
Kncnort

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpepHue): HomeHKNaTypa,
cnocobbl NONyYEeHUA, XMMUYECKue
CBOWCTBA

https://m.edsoo.ru/JSNUIMOTJ

47

MpaKTuyecKkas pabota Ne 6. PeweHune
9KCnepumeHTabHbIX 33434 No Teme
«OCHOBHbIe K/1acCbl HEOPraHNUYeCcKUX
coeuHEeHNN»

https://m.edsoo.ru/58D13JF7V

48

[eHeTU4YecKan CBA3b MeX Ay Knaccamm
HeopraHun4yecKkux COG,EI,VIHQHVIVI

https://m.edsoo.ru/YDS6ZRE31

49

O606LLeHMEe U cuCTEMATM3AUMSA
3HaHUM

https://m.edsoo.ru/STBUOEEYN

50

KoHTposibHasa paboTa Ne3 no Teme
"OCHOBHbIe Knaccbl HEOPraHNYECKUX
coegmHeHnn"

https://m.edsoo.ru/AFA7IDULD

51

MepBble NONbITKM KnaccudmKaumm
XMMMWYECKUX 3N1eMeHTOB. MoHATHE O
rPynnax cXo4HbIX 3/1eMEeHTOB

https://m.edsoo.ru/COV3CC214

52

MepnoAnYecKmnin 3aKoH n
MepunoanyecKkasn cUCTEMA XMMUYECKMX

https://m.edsoo.ru/X9F1NR3 U8



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Q6U4WEBK7

anemeHToB . N. MeHgeneeBa

53

Mepuoabl, rpynmnbl, NOArPYNnbl

https://m.edsoo.ru/NOMWWJIRXN

54

CrpoeHune atomos. CoctaB aTOMHbIX
agep. Msotonbl

https://m.edsoo.ru/IMUDOMRSH

55

CTpoeHue aNeKTPOHHbIX 060104YeK
aTomoB 3n1eMeHTOoB lNepurogmnyeckoi
cuctembl . . MeHgeneesa

https://m.edsoo.ru/T95YNVEB2

56

XapaKTePUCTUKA XMMUYECKOTo
3/1eMeHTa NOo ero NOJIOXKEHUIO B
MNepuoaunyeckoit cucteme . U.
MeHpaeneesa

https://m.edsoo.ru/YIP04OMDX

57

3HayeHue MNepuogmyeckoro 3akoHa
ON1A Pa3BUTUA HAYKM U NpakTuku. [. U.
MeHaeneeB — y4éHblil, negaror un
rpa*kgaHuH

https://m.edsoo.ru/SZD8XEOOP

58

PesepBHbIii ypoK. O6obLieHme n
cuctemaTtusauma sHaHui /
Bcepoccuiickas nposepoyHas paboTa

https://m.edsoo0.ru/ZCQTRPO8Y

59

KoHTposibHasa paboTa Ne4 no teme
«CTpoeHuMe aToma. XmuMmuyeckas
cBA3b» / Bcepoccuiickas nposepoyHasn
paboTa

https://m.edsoo.ru/FTIZF99WF

60

3l1€‘KTpOOTpMLI,aTEI'I bHOCTb aTOMOB

https://m.edsoo.ru/HZA110EDS8



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/NQMWWJRXN

XUMUNYECKUX INIEMEHTOB

61 MoHHaA xmmmnyeckas cBasb 1 https://m.edsoo.ru/3SY1RJKVI
KoBaneHTHasa nonspHas XuMmnyecKkas

62 1 https://m.edsoo.ru/EOL3MT2AE
cBA3b
KoBaneHTHaa HenonApHasn

63 1 https://m.edsoo.ru/9Y VR3FUXI
XMMMUYECKasa CBA3b

64 CTeneHb OKUCNEeHUA 1 https://m.edsoo0.ru/RA6CVXM66
OKUCANTENbHO-BOCCTAHOBUTE/bHbIE

65 1 https://m.edsoo.ru/ZXNCA7DOZ
peakuun

66 OKUCANTENN U BOCCTAHOBUTENN 1 https://m.edsoo.ru/QPS46Z5PU
Pe3epBHbIl ypok. O6obuieHne n
cMcTemaTusauma 3HaHUin No Teme

67 1 https://m.edsoo.ru/4RH7M35NF
«CTpoeHue aToma. Xumuyeckas
CBA3bY
Pe3epBHbIl ypoK. O6obLieHne u

68 P vP EJ' 1 https://m.edsoo.ru/7DNRBZ948
cMcTemaTtusauma sHaHUiM

OBLLEE KOJIMYECTBO YACOB NO 68

MPOrPAMME



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/3SY1RJKVI

9 KNIACC

Konunyectso 4acos

Hata JNeKTPOHHbIe LUppoBbIe
KOHTpO/IbHbIE MpakTuyeckme nsyyeHus obpasoBaTenbHble pecypcsl
paboTbl paboTbl

Ne n/n | Tema ypokKa
Bcero

MepnoanYECKMNl 3aKOH.

Mepunognyeckasa cncrema
1 proA 1 https://m.edsoo.ru/ECRKA90AY
XUMUYecKux anemeHtos . W.

MeHpgeneesa

3aKOHOMEPHOCTU B U3SMEHEHMM
2 CBOMCTB XMMWNYECKMX 3/1EMEHTOB 1 https://m.edsoo.ru/GNJPEROFB

nepBsbIX TPEX NEPMOA0B

Knaccndukauma n HomeHknaTypa
3 Pukay vP 1 https://m.edsoo.ru/WTO1WRA2Q
HeopraHMYecKux BeLLecTs

Buabl XMMUYECKOM CBA3M U TUMbI
4 i 1 https://m.edsoo.ru/UI4Y5CFRV
KPUCTaNIMYECKUX PEeLLETOK

KoHTposbHasA pabota Nel no Teme
5 «MoBTOpEHME M yrNybaeHne 3HaHWNM 1 1 https://m.edsoo.ru/J4X87ZN212

OCHOBHbIX Pa3AenoB Kypca 8 Kiacca»

Knaccudukauma Xummnyeckmx
6 i 1 https://m.edsoo.ru/X8XAE7E2]
peaKLnit Mo PasNIMiYHbIM NPU3HAKaM

7 . 1 https://m.edsoo.ru/6 VLXCYY7N
MOHATUE O CKOPOCTN XMMMYECKOM



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/ECRKA9OAY

peakyunun. MNoHATME O rOMOreHHbIX U
reTeporeHHbIX peakumax

MOHATUE O XMMNYECKOM PaBHOBECUM.
dakKTOpbI, BAMAIOLLME HA CKOPOCTb

8 o https://m.edsoo.ru/H4FH7NZNM
XMMWYECKOWN peaKkLmn U NoNoXKeHue
XMMWYECKOro paBHoBecKs
OKUCNUTENbHO-BOCCTaHOBUTENbHbIE

9 https://m.edso0.ru/648V11026
peakuum
Teopus 3NEeKTPONUTUYECKOM

10 auccoumaumm. CunbHble 1 cnabble https://m.edsoo.ru/2KCYCLZ16
3N1EKTPOUTI

11 MNoHHble ypaBHEHMA peakumii https://m.edsoo.ru/VN2SBIN1R
XMMUYECKMe CBOICTBa KNCNOT U

12 OCHOBaHMUI B CBETE NpeACcTaBIeHUMN https://m.edsoo.ru/SHH81 Y VXI
06 31eKTPOAUTMYECKOM AnuccoLMaLmnm
XMMHYeCcKune cBOICTBa coneli B cBeTe

13 npeacrasneHunit o6 https://m.edsoo.ru/ETD5QTS4G
3/1EKTPOIUTUYECKOW Anccoumaumm

14 MoHATHE O rmapoan3e conei https://m.edso0.ru/9JFRAVESW
O6o6uieHMe U cuctemaTmsaums

15 . https://m.edsoo.ru/FEEIZRMBG
3HaHMMI

16 MpakTnyeckas paborta Ne 1. https://m.edsoo.ru/7VXTFHIT4

«PelweHne aKCNnepuMeHTaNAbHbIX



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/H4FH7NZNM

3agau»

17

KoHTposbHasa pabota Ne2 no Teme
«INEKTPONUTUYECKAA JMCCOLMALMA.
XrMmunyeckune peakuum B pactsopax»

https://m.edsoo.ru/9RKLZDNUX

18

0O61an xapaKTepUCTUKA rafioreHos.
XMMMyeckne CBOMCTBA Ha Npumepe
xnopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoa. ConaHan KMCNOTa,
XMMUYECKME CBOMCTBA, Noay4YeHue,
npMMeHeHue

https://m.edsoo.ru/CWVSHCD2M

20

MpaKTuyecKas pabota Ne 2 no Teme
«lMonyyeHme coNAHON KMUCNOThI,
n3yyeHue eé€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

BbluncneHns No ypaBHEHUAM
XMMWYECKUX peakL i, eClv OAUH U3
peareHToOB AaH B U3bbITKe

https://m.edsoo.ru/4BISHO70F

22

Ob6uan xapaKTepMUCTUKA 3/1IEMEHTOB
VIA-rpynnbl

https://m.edsoo.rt/VMWKERSEP

23

AnnoTponHbie mogudpuKaLumnmn cepsi.
HaxoxaeHue cepbl n eé coeguHeHnM
B Npupoae. XMmnyecKkme CBOMCTBA
cepbl

https://m.edsoo0.ru/CX10EU8PO

24

CepoBoaopoa, CTpoeHue,

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/9RKLZDNUX

d)VI3I/I"IECKVIe N XMMUYECKMEe CBOMCTBA

25

Okcnapl cepbl. CepHasa KMCNOTA,
dur3MYEeCKME M XMMNYECKME CBOMCTBA,
npumeHeHue

https://m.edsoo.ru/ULRFLCHH 1

26

Xumunyeckue peakumm, nexkalime B
OCHOBE NPOMbILIEHHOrO cnocoba
NoAyYEHUA CEPHOMN KUCNOTbI.
Xumunyeckoe 3arpasHeHue
OKpY*KatoLwen cpeabl COeANHEHUSMM
cepbl

https://m.edsoo.ru/H7FT3NON4

27

BbluMcneHne maccoBoi 40U BbIxoaa
NnpoayKTa peakumm

https://m.edsoo.ru/HSJE186 WN

28

Ob6Lw,an xapaKTepmncTUKa 31eMeHTOB
VA-rpynnbl. A30T, pacnpocTpaHeHune
B npupoae, dpmusnyeckune u
XMMWYECKMe CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMMaK, ero pmsmyeckme u
XMMWYECKMe CBOMCTBA, NONyYeHME U
npumeHeHue

https://m.edsoo.ru/HZAYESF13

30

MpakTnyeckasa pabota N2 3 no Teme
«lMNonyyeHne ammuaka, usyyeHue ero
CBOWCTB»

https://m.edsoo.ru/JORP64IF]

31

A30THas KucnoTa, eé dpusmyeckue u
XUMUYECKne CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/ULRFLCHH1

32

Mcnonb3oBaHWe HUTPATOB U CONEl
aMMOHMA B KayecTBe MUHEPAbHbIX
yO06peHunit. Xummnyeckoe
3arpssHEHWEe OKpY»KatoLLei cpesbl
CoeAMHEHMAMM a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Okeng pocdopa (V) u
docdopHas Knucnota, pusmyeckme u
XMMMYECKME CBOMCTBA, NONyYeHMe

https://m.edsoo.ru/GDQJSO3WP

34

Ncnonb3osaHue pocdaTos B
KayecTBe MUHEpPaNbHbIX yA00peHUi.
3arpAsHeHuMe NpupoaHON cpenpl
dochatamm

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepoga, pacnpoctpaHeHue B
npupoae, pusnyeckme u xuMmnyeckme
CBOICTBa

https://m.edsoo.ru/DWOM6SUUL

36

Okcuapl yrnepoga, ux dpmsmyeckue u
XMMWYECKME CBOMCTBA.
3Konornyeckune npobnemel,
CBA3aHHble C OKcMaom yraepoga (IV)

https://m.eds00.ru/OXQAPGNCF

37

YronbHaa KMCA0Ta U eé conm

https://m.edsoo.ru/OHQHD6IPA

38

MpaKTuyecKkas pabota Ne 4 no teme
"MonyyeHune yrnekmcnoro rasa.
KauecTBeHHasa peakumsa Ha KapboHar-

MOH

https://m.edsoo0.ru/G2HZXQGCS



https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/5HBKCIQCB

39

MepBOHavanbHble NOHATUA 06
OpraHMYecKux BeLLeCTBax Kak o
coeguHeHusX yrnepoaa

https://m.eds00.1u/30TIZ109Z

40

KpemMHuin n ero coeganHeHus

https://m.edsoo.ru/75JXNHOI8

41

MpaKktuyeckas pabota Ne 5. PeweHune
3KCNepUMeHTaNbHbIX 33434 No Teme
«BarkHelwne HemeTanbl U UX
coefiMHEeHUA»

https://m.edsoo.ru/O7E8D0OD7Z

42

KoHTposbHasa pabota Ne3 no Teme
«BarkHeWwmne HemeTanbl U UX
coeguHeHua»

https://m.eds00.ru/S85J9UGH3

43

061an XxapaKTEPUCTUKA XMMUYECKMX
3/1eEMEHTOB — METaN/0B.
MeTannmuyeckas cBAsb U
MeTaNndyecKan Kpuctanamyeckan
pewéTka. Pusnyeckne cBoNCTBa
MeTannos

https://m.eds00.1u/XK1GYPCOI

44

XMMHUYECKMe CBOMCTBA MeTaN/O0B.
INEeKTPOXMMUYECKUI pag,
HanpsXeHWn meTannos

https://m.edsoo.ru/Z7YRNPAEW

45

O6wme cnocobbl NonyyeHus
meTtannos. Cnnasbl. BbluncneHmsa no
YPaBHEHUAM XMMMUYECKUX PEAKLMA,
€C/I1 OAMH U3 peareHTOB COAEPKUT
npumecu

https://m.edso0.ru/G54GDQI2D



https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/3OTIZ109Z

46 MoHATME O KOPPO3MM METaNNOoB https://m.edso0o.ru/4FIGDOWOW

47 LLlenoyHble meTansbl https://m.edsoo.ru/X1B4BPUW2
OKcKAb! U TMAPOKCUAbLI HATPUA U

48 A AP a P https://m.edsoo.ru/Q4DX0G3U9
Kanusa

e/ioyHo3eme bHble MeTanbl —

49 - . . https://m.edsoo.ru/REOCDY0K6
KanbLUMn MU MarHni

50 BaskHellmne coeaMHEHNA KanbLimna https://m.edsoo.ru/CJIRO6CMZA
0O606uieHMe N cuctemaTmsaumsa

51 . https://m.eds00.ru/O5SPXGG1BE
3HaHMI
HEcTKOCTb BOAbI 1 CNOCObbI eé

52 https://m.edsoo0.ru/WEMBFTTTP
yCTpaHeHus
MpaKTuyecKkas pabota Ne 6 no teme

53 "YécTKocTb BoAbl U MmeToAabl eé https://m.edsoo.ru/NF1IROKBSJ
ycTpaHeHua"

54 ANIOMUHUIA https://m.eds00.ru/9ZJ8RDITV
AmdoTepHble CBOIMCTBa OKcMaa U

55 dorep A https://m.edsoo.ru/NI5SKIIOQJ5
rmgpokcnaa

56 eneso https://m.edsoo.ru/F20NJRSSR
OKcuapl, IMAPOKCUAbI U CONN XKenesa

57 A AP A https://m.edsoo.ru/IRTUBLAMP

(1) n xxenesa (ll1)



https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/4FIGD0W0W

58

0606bueHne U cucTemaTnsaLns
3HaHUM

https://m.edsoo.ru/NAON6HGKZ

59

MpaKTuyecKkas pabota Ne 7. PeweHue
9KCNepuMeHTaIbHbIX 3a4a4 No Teme

«BarkHelwmne meTannbl n Ux
coeanHeHUA»

https://m.edso0.ru/ZN7G0QSMX

60

BblumMcneHna No ypaBHEHMNAM

XMMUYECKUX PEaKLMIA, eCU OAMH U3

peareHToB AaH B U36bITKE UK
COAEPKMUT NpUMecH. BbluncaeHms
MaccoBOI [0M BbIXOAa NPOAYKTa
peakuum

https://m.edsoo.ru/AYD2HESIY

61

0O606bueHne 1 cucTemaTnsaLus
3HaHUM

https://m.edsoo0.ru/B§T9VTKOP

62

KoHTponbHan pabota Ne4 no Teme
«BaHelLwmne meTannbl U nx
coeanHeHUA»

https://m.edsoo.ru/703C804GN

63

BewectBa 1 maTepuanbl B
HOBCGAHGBHOVI XU3HU YenoBekKa

https://m.edsoo.ru/OFI32JMTO0

64

Xumuyeckoe 3arpasHeHue
OKpYyKatoLel cpesbl

https://m.edso00.ru/9ANGYEYQI

65

Ponb xumuu 8 peweHnn
3KO10TNYeCKnX I'Ip06/'IEM

https://m.edsoo.ru/180Q203Y28



https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/NA0N6HGKZ

PesepBHbIi ypoK. O6obweHune n

66 . 1 https://m.edsoo.ru/DT1BAS5U4
cucTemaTtmsauma sHaHUM
Pe3epBHbI ypoK. O60bLeHne U

67 P vp EJ' 1 https://m.edsoo.ru/P52TIZNXV
cMcTemaTmsauma 3HaHUM
PesepBHbIl ypoK. O6obuieHne

68 PBHEIN YpoK \L,u' Hnen 1 https://m.edsoo.ru/TMK36TJZG
cucTemaTtmsauma sHaHU

OBLLEE KOJIMYECTBO HYACOB NO 68

NMPOrPAMME



https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/DT1BAS5U4




NPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW

OBPA30BATE/IbHOM MPOrPAMMDbI

8 KJTIACC

Kog, .
MpoBepaemble NnpegMmeTHble pe3y/ibTaTbl 0CBOEHNA OCHOBHOWM

npoBepPAEMOro .
obpasoBaTesibHOM NpPorpaMmbl OCHOBHOrO obLiero obpasoBaHus

pesynabTaTta

1 Mo Teme: «lMepBOHa4YanbHble XMMUYECKME MOHATMA»

PacKpbiBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX MOHATUI: aTOM, MOJIEKY /A,
XMMWUYECKUI 3NEMEHT, NPOCTOE BELLLECTBO, CI0XKHOE BELLECTBO, CMECh
(oaHOpOAHas U HeoAHOPOHAsA), BaIEHTHOCTb, OTHOCUTE/IbHAA aTOMHas U
MOJIeKY/IApPHAA macca, KOAMYeCTBO BeL,ecTBa, MOJib, MONAPHAA Macca,

1.1 MaccoBas 40/ XMMMUUYECKOTO 3/1eMEHTa B COeAUHEHUU, MONAPHbIN 06BEM,
XMMUYECKaA peakums, KnaccuduKkauma peakumin: peakunm coeanHeHus,
peaKkLnn pasnoKeHNs, peakLmm 3ameLLeHnn, peakumm obmeHa, a3K30- U1
3HAO0TEPMUYECKME peaKkuum, TenoBon apdeKT peakumnm, pacTBop, MaccoBas
[0oNs BelllecTBa (MpoLEHTHaA KOHLEHTpaLUmMa) B pacteope

12 WUNNOCTPUPOBATh B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUIA U MPUMEHSTL

' 3TM NOHATUA NPU ONUCAHUM BELLECTB U X NPEBPALLEHWNN
13 MCNO/1Ib30BaTb XMMMUYECKYIO CMMBOJIMKY A/1A COCTaBNeHNA GOpPMY BELLLECTB U
’ YPaBHEHUN XMMUYECKUX peaKkLumi
14 PaCcKpbIBaTb CMbIC/1 3aKOHOB COXPaHEHMA MACCbl BELLECTB, NOCTOAHCTBA COCTaBa,
’ aTOMHO-MOJIEKY/IAPHOrO y4eHUA, 3akoHa ABoragpo
1.5 onpeaenaTb BaIeHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHbIX COeANHEHUSX
16 KnaccuduumpoBaTb XMMUUYECKME peakuum (Mo YMCAY U COCTaBy yHacTBYIOLLUX B
' peaKkLun BELWECTB, No Ten1oBomy 3pdeKTy)

1.7 BbIYMCAATb OTHOCUTENBHYIO MONEKYNAPHYIO U MONAPHYIO MacChl BELW,ECTB

1.8 BbIYMCNATb MACCOBYIO [,0/1H0 XMMUYECKOTro 3/1eMeHTa No Gopmyne coeguHeHus,

1.9 BbIYMCAATb MACCOBYIO 4010 BELLeCTBa B pacTsope

1.10 NPUMEHATb eCTeCTBEHHOHaY4YHble METOAbl MO3HAHUA — HabatoaeHue,

' NU3MepeHune, MOAENMPOBAHNE, SIKCNEPUMEHT (peanbHbli U MbICIEHHbIN)




Mo Teme: «BaxkHenwne npeacraBuTeNIM HeopraHN4YeCKMxX e ecTe»

2.1

PaCKpbIiBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX NMOHATUIA: OKCuna, KNCnota,
OCHOBaHUKe, COJib

2.2

onpeaensaTb NPUHAANEKHOCTb BELLECTB K ONpeaen&HHOMY Kaaccy CoeanHEHNM
no popmynam

2.3

KnaccudunumpoBaTb HeopraHMYeckne BeLecTsa

2.4

XapaKTepu3oBaTb (ONMcbiBaTh) 06LLME XMMUYECKME CBOMCTBA BELLECTB
Pa3/IMYHbIX KACCOB, NOATBEPKAAA ONUCAHME NPUMEPAMU MOJTEKYNAPHBIX
YPaBHEHWI COOTBETCTBYIOLWMNX XMMUYECKUX pPeaKL it

2.5

NPOrHO3MpPOBATb CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTU NPOTEKAHMA XMMUYECKUX MPEBPALLEHNI B Pa3SINYHbIX
yCNoBUAX

2.6

cnlefoBaTh NPaBMIaM NOMb30BaHUA XMMUYECKOMN NOCYA0l 1 1abopaTopHbIM
0bopy0BaHMEM, a TaK}Ke NpaBunam obpalleHns C BelecTBamum B
COOTBETCTBUM C MHCTPYKLMAMM MO BbINOJHEHWNIO 1aBOPaTOPHbIX XMMUYECKMX
ONbITOB MO MOAYYEHMUIO M COBMpPaHMIO ra300bpasHbIX BELWECTB (Bogopoaa v
KMCNopoaa), NpUroToB/IeHNo PacTBOPOB C onpeaenEHHOM MacCoBOMN AoNel
pacTBOPEHHOrO BELLLECTBa, NJ1aHMPOBATb U MPOBOANUTL XMMUYECKME
3KCNEePUMEHTbI MO Pacno3HaBaHWIO PACTBOPOB WENOYEN N KUCIOT C MOMOLLbIO
WMHANKATOPOB (Nakmyc, beHondTanenH, MeTMaopaHK 1 apyrue)

2.7

NPOBOAUTb PACYETbI MO YPABHEHUIO XMMMYECKON peakumnm

Mo Teme: «lMepnoanyecknii 3akoH u MNepurogmyeckan cucTema XMMMUYECKUX
anemeHToB 1. N. MeHgeneeBa. CtpoeHne aTomoB. XMMUYECKasn CBA3b.
OKMCANTENBbHO-BOCCTAHOBUTE/NIbHbBIE PEAKLUNY

3.1

pacKpbIBaTb CMbIC/I OCHOBHbIX XMMMYECKUX MOHATUI: AAPO aTOMa, SNEKTPOHHbIN
c/oM aToMa, aTomHasa opbuTasb, paanyc aToma, XMMUYECKas CBA3b, MONAPHanA U
HenonspHaa KoBaNeHTHasA CBA3b, 31EKTPOOTPULLATENbHOCTb, MOHHAsA CBA3b, UOH,
KaTWOH, aHWOH, CTeNeHb OKUC/NEHUA

3.2

KI'IaCCMd)VILI,MpOBaTb XUMUNYECKNE 3/1IEMEHTDI

3.3

ONuCbIBaTb U XapaKTepusoBaTb TabanyHyto dopmy Meproanyeckoi cucTembl
XMMMUYECKUNX 3/1EMEHTOB: pa3anyaTb NOHATUA «rAaBHasA noAarpynna (Arpynna)» u
«noboyHasa noarpynna (brpynna)», «Manbie» n «6onbLIME» NEepPUoabl

3.4

pacKpbiBaTb cmbicn MNepunogunyeckoro 3akoHa .M. MeHaeneesa:
OEeMOHCTPUPOBATb MOHUMAHWE NEePUOANYECKON 3aBUCMMOCTM CBOMCTB




XUMUYECKUX 31eMeHTOB OT X MONOXXEeHNA B nepMOAMHECKOVI cucreme
COOTHOCUTb O603HaHEHI/IFI, KOTOpble MUMEKTCA B TaﬁJ'IVILI,e ((l_lepVIOp,MHECKaH
35 Cncrtema XMMnNU4YeCKnxX aiemMmeHToB ,ﬂ,.Vl. MeH/J,eneeBa» c Yymcnosbimunm
’ XapaKTePUCTMKaMU CTPOEHUSA aTOMOB XMMUNYECKUX 3/1EMEHTOB (CoCcTaB 1 3apaj,
Agpa, o6u.|,ee YUCNO SNNEKTPOHOB U pacnpegeneHne nx no 3a/IEKTPOHHbIM CﬂOFIM)
3.6 onpeaenAaTb CteneHb OKUCNEHNA S1IEMEHTOB B 6I/IHaprIX coeanHeHnAx
3.7 onpenenAatb BUA XUMUYECKOMN CBA3U (KOBaﬂeHTHaH n MOHHaH) B
' HeopraHN4YeCKnx coegnHeHmnAx
9 KNACC
Kog, .
npOBepﬂeMble npeameTHble pe3ynbTaTbl OCBOEHNA OCHOBHOMU
nposepAaemoro .
06pa3OBaTel1bHOM nporpammsbl OCHOBHOTO o6|.u,ero O6pa3OBaHI/IFI
pesynbTaTta
1 Mo Teme: «Beww,ectBO N XMMMYeCKana peakuma»
PacCKpbiBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX NOHATUN: PacTBOp, 3NEKTPO/INTHI,
HE3NEeKTPONUTDI, IEKTPOSIUTUYECKAN ANCCoUMaLNSA, peaKLMN MOHHOTO 0bMeHa,
KaTann3atop, XuMmn4eckoe paBHoBecCKe, O6paTMMbIe n HeO6paTMMbIe peakuun,
1.1 OKUC/ZINTENTbHOBOCCTAaHOBUTE/IbHbIE peakKuhn, OKUCAnTeb, BOCCTaHOBUTED,
OKWUC/IEHUE N BOCCTAHOBJIEHWE, aNN0TPONNA, aMPOTEPHOCTb, XMMNYECKaA CBA3b
(KOBaﬂeHTHaﬂ, MOHHaA, MeTaﬂﬂM‘-IECKaFl), Kpuctannmndeckas DELLIéTKa, cnnasbl,
CKOPOCTb XMMUNYECKOM peakunun
12 UNNOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUNYECKNX MOHATUN U NPUMEHATL
' 3TN NOHATUA NP ONNCaHUN BeLLEeCTB U UX HpeBan.LeHMVI
13 COCTaBAATb YPABHEHUA 3NEKTPOSUTUYECKOW ANCCOLMALLUMN KMCOT, LWenoYen n
' Conemn, NONHbIE U COKPALLEHHbIE YPaBHEHUSA peakuuii MIOHHOro obmeHa
14 PacCKpbIiBaTb CYLLHOCTb OKUC/TUTE/IbHO-BOCCTAHOBUTE/IbHbIX peaKLl,Mf;I
' nocpeacTBom COCTaB/1eHUA INEKTPOHHOIO 6anaHca aTux peaKLl,Mﬁ
15 NPOBOANTb PACYETbI MO YPAaBHEHMIO XMMUYECKOM peakLmn
2 Mo Temam: «HemeTannbl u nx coeanHeHUnAaA» n «MeTtannbl n nx coeanHeHnAaA»
2.1 XapaKTepunsoBaTb (onucbiBaTb) 06LMeE U cneundryeckne XMMNYecKme CBOIMCTBa
NPOCTbIX N CNOXHbIX BEL,EeCTB, NOATBEPXHKAaA ONUCaHNE NPpUMepammn




MOTERYTAPHDBIX N MOHHbIX ypaBHEHMﬁ COOTBETCTBYHOLLUUNX XUMUNYECKUX peaKu,Mﬁ

2.2

COCTaB/IATb YPaBHEHUA peaKLl,MVI, noarsepXgakowmx cywecrsosaHne
reHeTM4YecKom CcBA3n mexay seulectsamMmm pas3zIndHbIX K1aCCOB

2.3

NMPOrHo3npoBaThb CBOWCTBA BeLwecCTB B 3aBUCMMOCTU OT UX CTPOEHMNUA,
BO3MOXHOCTU NPOTEKAHNA XUMUYECKNX HpeBpaLl.l,eHVlﬁ B Pa3/IM4HbIX YCNOBUAX

2.4

cnenoBaTbh NPaBUAaM NMOJIb30BaHUA XMMMUYECKOM Nocya0M 1 1abopaToOpPHbIM
o0bopynoBaHMeM, a TaKKe nNpaBuiam obpalleHus c BelecTBamm B
COOTBETCTBUM C UHCTPYKLMAMM MO BbINOSHEHWNIO 1AOOPATOPHbLIX XMMUYECKMX
OMbITOB MO MOJYYEHUIO U COBMPAHUIO ra3006pa3HbIX BELLECTB (AMMMAKa U
yrnekucnoro rasa)

2.5

NpPoBOAUTb peaKkLMn, NOATBEPKAAOLWME KaUeCTBEHHbIN COCTaB Pas/IMYHbIX
BeLLEeCTB: pacno3HaBaTb OMbITHbIM MNYTEM Xn0puAa-, 6pomua, noama, KapboHar,
docdat, cunukart, cysnibdat, rMAPOKCUANOHbI, KATUOHbI AMMOHMSA, MOHbI
M3y4YeHHbIX MeTaN10B, NPUCYTCTBYIOLLME B BOAHbIX PacTBOpPax HeopraHM4Yeckmx
BellecTs

Mo Teme: «XMMKMA 1 OKpYKatoLLaa cpena»

3.1

PacKpblBaTb CMbIC/1 OCHOBHbIX XMMUYECKMUX NoHATMIA: MK BewecTa; KOppo3us
MeTannoB

3.2

NPUMEHATb OCHOBHbIE OMepaLMm MbICIUTENIbHOW AeATE/IbHOCTU — aHaNu3 U
CUHTE3, CpaBHeHMe, 0606LLEeHNE, CUCTEMATM3ALMIO, BbiABJEHWE NPUYUHHO-
CNeACcTBEHHbIX CBA3EN — AN U3YYEeHWNA CBOMCTB BELLLECTB U XMMUYECKUX
peaKLMii; ecTeCTBEHHOHay4YHble MEeTOAbl NMO3HAaHUA — HabloAeHNe, U3MepeHUe,
MOZeNMPOoBaHMe, SKCNePUMEHT (peasibHbli U MbICIEHHBbI)




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

8 KNTIACC

Kog

MpoBepaemMblit 3NEMEHT COAepKaHUA

I'IepBOHaqaanble XUMHN4eCKkme nNnoHATUA

1.1

HDEAMET XUMUN. PONb XMMUK B KU3HU YenoBeKa. XMMUA B cucteme HayK. Tenawu
BellecTsa. Pusmyeckune CBOWCTBA BelLecTs. ArperaTHoe COCTOAIHME BeLLecTB

1.2

MoHATHE 0 MeToAax NO3HAHUA B XMMUK. YncTble BellecTBa U cmeck. Cnocobbl
pasgeneHusa cmecem

1.3

ATOMBI U MONEeKybl. XMMUYeckme snemeHTbl. CUMBOJIbl XMMUYECKUX SN1EMEHTOB.
npOCTbIe M CNOXHble BeLWECTBA. ATOMHO-MOI’IEKYﬂﬂpHOQ y4yeHune

1.4

Xumunyeckasn d)op!v\yna. BaneHTHOCTb aTOMOB XMMUYECKUX 9N1€MEeHTOB. 3aKOH NOCTOAHCTBA
cocTasa Bewects. OTHOCUMTENbHAA aTOMHAA macca. OTHocuTeNbHanA MONEeKYNIAPHAA Macca.
MaccoBasa 4019 XMMUYECKOro 3/IeMeHTa B COegUHEeHUN

1.5

Konunyectso Bewectsa. Moab. MonsapHaa macca. B3anmocsasb KoanyecTsa, Maccbl U
4Yncna CTPYKTYPHbIX eANHUL, BellecTBa. PacuéTbl no dopmynam XMMUYECKUX COeQUHEHUI

1.6

dusnyeckne n xXummndeckune aBaeHnA. Xumuyeckasa peakuma 1 eé npmMsHaku. 3aKoH
COXpaHeHMA Maccbl BelecTs. XMmuyeckune ypasHeHMa. Knaccudmrkauma XMmmnyeckmnx
peaKkuuit (coegmHeHns, pasnoskeHuns, 3amelleHms, obmeHa)

1.7

XMMNYECKNI SKCMEPUMEHT: 3HAKOMCTBO C XMMMYECKOM MocyA0mn, C npaBuiamm paboTbl B
nabopatopumn n npuémamm obpalLeHuns c 1abopaTopHbIM 060pYA0BAHNEM, U3YUEHUNE U
onncaHne GU3NYECKUX CBOMCTB 06pa3L,0B HEOPraHNYECKUX BELLECTB, HabtogeHne
du13nyecknx (NnasneHme BOCKa, TasHME NibAa, pacTUPaHUeE caxapa B CTYMKe, KUMeHue 1
KOHAEHCcaumMsa BOAbl) U XMMUYECKUX (FOpeHne cBEYU, MPOKAIMBaHME MeAHOW NPOBOIOKM,
B3aMMOAENCTBME Mea C KUC/IOTOM) ABNEHUI, Habo4EeHWE U ONMCaHMeE NMPU3HAKOB
NPOTEKAHUA XMMUYECKMX PEaKLNI (pa3noxKeHne caxapa, B3aMmogencteme cepHom
KMCNOTbI C X10pna0oM bapus, pasnoxKeHune rugpokcnga meau(ll) npu HarpesaHmuy,
B3aMMOAeNCTBME XKesesa ¢ pacTBopom conmn meau(ll), nsyyeHme cnocobos pasaeneHus
cMmeceli (C nomoLLbio MarHuTa, GuUAbTPOBaHWE, BbINapuUBaHUE, ANCTUANALMS,
Xpomatorpadus), npoBeaeHNe OYNCTKM NOBAPEHHOM CONN, HabaaeHMe 1 onncaHue
pe3ynbTaToOB NPOBEAEHMA OMbITA, UAOCTPUPYIOLLETO 3aKOH COXPaHEHUA MACChl,
co3faHue mogenein moneky (LWapocTep HeBbIX)

BarkHenwmne npeacTtaBuUTesIM HEOpPraHMYeCKnX BeLweCTs




2.1

Bo3gyx — cmech rasos. CoctaB Bo3ayxa. KUCN0OpoL — 3/1eMeHT M NPOCTOe BELLECTBO.
HaxoxaeHue Kucnopoga B npupoae, GUsnyeckme n XuMmyeckne CBOMCTBA (peakuun
ropexua). Okcmabl. NprmeHeHne kKncnopoaa. Cnocobbl NoyYeHUs Kucaopoaa B
nabopaTopun M NPoMbIWIeHHOCTM. KpyroBopoT Kuciopoaa B npupoge. O30H —
annoTponHas mognmdbuKkauma Kucnopoaa

2.2

TennoBow apPeKT XMMUUYECKOIN peaKkLmn, TEPMOXMMUYECKME YPAaBHEHNA, IK30- U1
3HAO0TEPMMYECKME peaKumn. TONAMBO: Yro/ib U MeTaH. 3arpA3HeHne Bo3ayXa, yCuaeHune
napHWKoBOro a¢pdeKTa, paspyLeHne 030HOBOrO C/108
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Boaopoa — anemeHT M NpocToe BelllecTBo. HaxoxaeHne Bogopoaa B Npupoae,
bM3nYECKME U XMMUYECKMe CBOICTBA, NPUMEHEHNe, cnocobbl noayyeHusa. KUcnoTbl n
conm

2.4

MonsApHbIn 06bEM ra3oB. PacyéTbl N0 XMMUYECKMM YPaBHEHUAM

2.5

dusnyeckne ceolictea Boapl. Boga Kak pactBopuTesb. PacTBopbl. HacbiweHHbIe U
HeHacblWeHHbIe PAacTBOPbI. PacTBOPMMOCTb BelLLecTB B BoAe. MaccoBas 4017 BELWECTBA B
pactBope. XuMuyeckune ceoictea Bogbl. OCHoBaHMA. Posib pacTBOPOB B NpUpoae 1 B
KU3HU YenoBekKa. KpyrosopoT Boapl B npupoae. 3arpasHeHne npmpoaHbix Bod. OxpaHa 1
OYMCTKA NPUPOAHDIX BOA

2.6

Knaccudmkauma HeopraHMyeckmnx coeanHeHunin. Okeugbl. Knaccudmkauma oKcnaos:
coneobpasytolume (0OCHOBHbIE, KUCNOTHbIE, aMdOTepHbIE) U Heconeobpasylowue.
HomeHKnaTypa okcMzoB. dM3nyeckme U XMMUYecKme CBoCTBa OKcuaoB. MonyyeHune
OKCMAoB

2.7

OcHoBaHuA. Knaccndumkaumsa ocCHOBaHWUIA: WENOYM U HEPACTBOPUMbIE OCHOBaHMUA.
HomeHKnaTypa ocHoBaHMN. DU3NYECKME U XMMNYECKNE CBOCTBA OCHOBaHWI. [oslyyeHmne
OCHOBaHMU

2.8

Kucnotoel. Knaccndukauma kmcnot. HomeHKknaTypa KUCNOT. DU3nyeckne n xuMmuveckue
CBOMCTBA KMCNOT. Pag akTMBHOCTU meTannos H.H. bekeToBsa. [onyyeHue Kucnot

2.9

Conun. HomeHknaTypa coneit. dusmnyeckme n xXmummuyeckne cBomcTea coneit. MNonydeHue
conem

2.10

leHeTMYeCKan CBA3b MEXAY KAacCammu HeopraHMYecKux coeanHeHnn

2.11

XMMUWYECKUI SKCNEPUMEHT: KauecTBEHHOE onpeaesieHne CoAepKaHUsA KUcaopoaa B
BO34yXe, NosiyyeHne, cobnpaHue, pacno3HaBaHWe U U3yYeHUe CBOMCTB KMCI0POAa,
HabloAeHNe B3aMMOAENCTBUA BELLLECTB C KMCI0POAO0M U YC0BUA BO3HUKHOBEHUSA U
npekpaLLeHus ropeHuns (Noxapa), 03HaKomieHne ¢ 0bpasLamm OKCUAOB U OMUCAHUE UX
CBOWCTB, NoslyuyeHune, cobnpaHue, pacno3HaBaHWe U U3yYeHWe CBOMCTB BOAOPOAA
(ropeHue), B3anmopaeictene sogopoaa c okeuaom meau(ll) (Bo3amoxKHO Ucnonb3oBaHue
BMAEOMaTepuanos), HabaogeHne ob6pasL OB BELLECTB KOMYecTBOM 1 Mosb,
nccnepoBaHue 0cobeHHOCTeN PacTBOPEHMA BELWECTB C Pa3IMYHOM PacTBOPUMOCTbIO,




NPUroToBJEHME PACTBOPOB C ONpeaesiéHHOM MacCoBOW A0/1el pacTBOPEHHOIO BELLLECTBa,
B3aMMoZeNncTBME BOAbl C MeTaalamMm (HaTpMem U Kanbumem) (BOSMOXKHO UCNO/b30BaHME
BMAeOMaTepManos), onpeaeneHme pacTBOPOB KMCAOT U LWEeNoYel C MOMOLLbIO
WHAMKATOPOB, UCCNefoBaHUe 06pa3L,0B HEOPraHMYECKMNX BELLECTB Pa3/IMYHbIX K/1acCoB,
HabloAeHNe N3MEHEHUA OKPACKN MHAMKATOPOB B PacTBOPaXx KMCAOT U Le/iovei,
nsyyeHune Bzammogencremns okcuaa meam(ll) c pacTBopom CepHOMN KMUCIOTbI, KUCIOT C
MeTaNNaMu, peakLmii HelMTpannsaLmm, Noay4yeHne HePacTBOPUMBbIX OCHOBAHUMN,
BbITECHEHME 04HOr0 MeTanna APYrMm U3 pacTBopa COM, pelleHne SKCNePUMEHTaIbHbIX
33434 Nno Teme «BaykHeMwWwMe Kaccbl HEOPraHUYECKUX COeSUHEHUIN»

Meprogmyecknin 3aKoH K NMepruoguyeckas cuctema XMMmnyeckux anementos .U.
MeHgaeneeBa. CTpoeHMe aTOMOB. XMMMyeckas cBasb. OKUCINTENIbHO-BOCCTAaHOBUTE/IbHbIE
peakumm

3.1

MepBble NOMNbITKM KAacCuPmMKaumm XMMUYECKUX 31eMeHTOB. [ToHATME O rpynnax cXo4HbIX
3/1EMEHTOB (LLEe/I0YHbIe U WeN0YHO3eMe bHbIe MeTa/lbl, FafioreHbl, UHEPTHbIE rasbl).
dnemeHTbl, KoTopble 06pasytoT ampoTepHbIe OKCUAbI U TMAPOKCUAbI

3.2

Mepuogmnyecknin 3aKoH. MNepmnogmyeckas cuctema XMMUYECKMX anemeHTos O.U.
MeHaeneeBa. KopoTkonepuoaHasa n aanHHonepuoaHas ¢opmbl MNeprogmyeckon
CUCTEMBI XMMUYECKMX anemeHToB [.U. MeHaeneesa. Mepuoabl u rpynnbl. PUsnyeckumii
CMbICN NOPAAKOBOro HoMepa, HOMepoB Nepuoaa v rpynmnbl 3/IeMeHTa

3.3

CrpoeHue atomoB. CocTtaB aToOMHbIX Agep. M30Tonbl. DneKTpoHbl. CTpOEHNe 3NEKTPOHHbIX
060n104eK aTomoB nepsbix 20 XMMMYECKUX 31emeHTOB MNepuoanyeckoit cuctemol .U,
MeHaeneeBa. XapakTepPUCTUKA XMMUYECKOro 3/1IeMeHTa MO €ro NONOXKEHUIO B
MNepuoaunyeckoit cucteme .M. MeHaeneesa

3.4

3aKOHOMEPHOCTU U3MEHEeHMA pagmyca aTOMOB XMMUYECKUX 31EMEHTOB, METaNI/INYECKUX U
HeMeTa/lJInYeCKNX CBOMCTB NO rpynnam u nepuosam. 3HadeHue MNepruoamyeckoro 3akoHa
n Meprnogmyeckom CUCTEMbI XMMUYECKUX 3NEMEHTOB ANA PA3BUTUA HAYKU U MPAKTUKMN.
O.MN. MeHaeneeB — y4€HbI U rpaXkaaHUH

3.5

Xummnyeckan ceasb. KoBaseHTHanA (nonapHan 1 HenonapHaa) cBA3b.
INeKTPoOTPULATENIbHOCTb XMMUYECKMX 3/1eEMEHTOB. MIOHHAA CBA3b

3.6

CreneHb okucneHna. OKUCANTENIbHOBOCCTAHOBUTE/IbHbIE peakuynn. npOLI,ECCbI OKucneHuA
M BOCCTaHoBNeHMA. OKUCAUTENN N BOCCTAHOBUTENN

3.7

XMMMYECKUNIA SKCNEPUMEHT: U3yYeHUe 06pa3L0B BELLECTB META/IIOB U HEMETA/I/IOB,
B3aMMoZencTBue rmapoKCHAa UMHKa C pacTBOpammn KUCIOT M Wenodei, nposeaeHune
OMbITOB, UNIIOCTPUPYHOLLMX NPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEbHbLIX peaKL it
(ropeHue, peakLMmn pasnoxKeHUsa, coegnuHeHns)

9 KNACC




Kog

MpoBepsAeMblit 3N1EMEHT CoAepKaHUA

BewiectBoO 1 xummyeckan peakyua. nOBTODEHMe

11

Mepurogmyeckunin 3aKoH. MNepuogmyeckasa cMctema XMMUYECKUX snemeHToB [.U.
MeHgaeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTU B USMEHEHUN CBOMCTB XMMUYECKUX
3/IEMEHTOB NepBbIX TPEX NEPUOAOB, KannA, KasbLma U UX COEAUHEHWUIM B COOTBETCTBUM C
MO/MIO}KEHMEM 3/IEMEHTOB B [leprMoanYecKol cucTemMe U CTPOEHNEM UX aTOMOB

1.2

CTpoeHue BeLLecTBa: BUAbI XMMUYECKOI CBA3U. TUMbI KPUCTANINYECKUX PELLETOK,
33aBMCMMOCTb CBOMCTB BELLLECTBA OT TUMA KPUCTANIMYECKON PELLETKM U BUAA XMMUYECKOM
cBsA3un. KnaccmdumKaumsa u HOMEHKIaTypa HEOPraHNYECKMX BELLLecTB (MexayHapoaHasa 1
TPUBMANbHAA). XMMUYECKME CBOMCTBA BELLECTB, OTHOCALLMXCA K PA3/IMYHbIM Knaccam
HeopraHMYeCcKMUx COegMHEeHUMN, reHeTUYeCcKan CBA3b HEOPraHMYECKMX BELLECTB

1.3

Knaccudukauma XMMMUYECKMX peakumii No pasiMyHbiM NPU3HaKam (Mo Yncay 1M coctasy
YYaCTBYIOLMX B PEAKLMN BELLECTB, NO TENI0BOMY 3GDEKTY, MO U3MEHEHUIO CTENEHEN
OKMCNEHUA XMMUYECKUX 3/1IEMEHTOB, N0 06PaTUMOCTH, NO Y4aCTMIO KaTaansaTopa). IK30- U
3HA0TEPMUYECKME PEAKLUMU, TEPMOXMMUYECKUNE YpaBHEHUSA. MTOHATUE O CKOPOCTH
XMMMUYECKOW peakumm

1.4

MoHsATHe 06 O6paTVIMbIX n HeO6paTVIN\bIX XUMUYECKUX PeaKLLUAX. MNoHATME O rOMOreHHbIX
M reTeporeHHbIX peakumax. NoHATUE O XMMUYECKOM paBHOBECUMN. CDaKTOpr, BAnAoWne Ha
CKOPOCTb XMMUYECKOM peakunn 1 nonoxeHne xmumm4yeCcKoro pasHosecuma

1.5

OKncANTEeNbHO-BOCCTAHOBUTE/IbHbIE peaKkumu, SﬂeKTpOHHbII‘/‘I 6anaHc OKUCAUTENBHO-
BOCCTAaHOBUTE/IbHOM peakunun. CocraBneHue ypaBHEHMﬁ OKUC/TUTE/NTbHO-
BOCCTAaHOBUTENIbHbIX peaKu,Mﬁ C UCnob3oBaHNeEM meToa 3/IEKTPOHHOIo 6anaHca

1.6

Teopus aINEKTPOIUTUYECKOW ANCCOLMALNN. DNEKTPONUTLI U HESNEKTPOINTbI. KaTUOHBI,
aHWOHbI. MexaHM3M AUCCOLMALINU BELLLECTB C Pa3/IMUYHbIMM BUAAMU XMMUYECKO CBA3M.
CreneHb guccoumaumn. CunbHble 1 cnabble 31eKTPOANTbI. Peakumm MOHHOro obmeHa.
YcnoBus NpoTeKkaHusa peakuuii MOHHOro obmeHa, NoJiHble U COKPaLLEHHbIE MOHHbIE
ypaBHeHUs peakumin. CBOMCTBA KUCAOT, OCHOBAHWUI U CO/El B CBETEe NpeacTaBieHnii ob
3NeKTPONUTMYECKON anccoumaumnmn. KayecTBeHHble peakunmn Ha MOoHbI. [oHATHE O
rmaponunse conem

1.7

XMMUYECKNIM IKCMEPUMEHT: 03HAaKOMJIEHWNE C MOAENAMMN KPUCTANINYECKUX PELLETOK
HeopraHMYecKMx BeLecTs — MeTa/IoB U HeMeTan10B (rpaduta U anmasa), CNoMKHbIX
BellecTs (x10puaa HaTpuA); nccaeaosaHme 3aBUCMMOCTM CKOPOCTU XMMUYECKOW peakLmm
OT BO3ENCTBUA Pa3INYHbIX PaKTOPOB; UCCAeA0BaHME 3/1eKTPONPOBOAHOCTM PacTBOPOB
BellecTs, Npouecca AMCCoUMaLLMM KUCIOT, LenoYyen 1 coneit (BO3MOXKHO UCNONb30BaHNE
BMAeoMaTepmnanos); NposeaeHNe OnbITOB, UAMOCTPUPYIOLWMUX NPU3HAKM NPOTEKAHMA
peaKkunin MoHHOro obmeHa (obpasoBaHuMe ocafika, BblaeneHue rasa, obpasoBaHue Boabl);
ONbITOB, UANOCTPUPYIOLLMX MPUMEPbI OKUCAUTEIbHO-BOCCTaHOBUTENbHbIX PeaKL i




(ropeHue, peakuunn pasnoxeHnsa, CoeMHEHNA); pacno3HaBaHMe HeopraHNYeCcKnUx
BELLLECTB C MOMOLLbIO KQYeCTBEHHbIX PEaKL M Ha MOHbI; peLleHmne SKCNePUMEHTaNbHbIX
3apa4

HemeTtannabl n X coegmuHeHUA

2.1

O6Lwan xapakTepuctnka ranoreHos. Oco6eHHOCTU CTPOEHMS aTOMOB, XapaKTepHble
cTeneHu okncneHms. CTpoeHne n pusmMyeckmne CBOMCTBA NPOCTbIX BELWLECTB — ra/IoreHoB.
XMMMUYecKkne CBOMCTBA Ha NpUMepe Xxnopa (B3aumogencTene ¢ MeTaniamm, HemeTannamm,
wenoyamu). Xnoposogopos,. ConaHasa KMCA0Ta, XMMUYECKMe CBOMCTBA, NoyYeHue,
npumeHeHue. [JeicTBre X10pa U XN10POBOLOPOLA Ha OPraHU3M YesioBeKa. BaxkHelwne
X710pMAbl U UX HaxoXAaeHue B npupoge

2.2

O6bwan xapakTepncTnka anemeHToB VIA-rpynnbl. OcO6eHHOCTU CTPOEHMA aTOMOB,
XapaKTepHble cTeneHn okncaeHma. CtpoeHne u dpusmyeckue CBOMCTBA NPOCTbIX BELLLECTB —
KMcaopoda v cepbl. ANNOTpOnHble mogMdUKaummn KUcaopoaa u cepbl. XMmyeckme
cBoicTBa cepbl. CepoBoaopoa, ctpoeHune, dusnyeckne n xmmmuyeckune cesomctea. Okcuapl
cepbl Kak NpeacTaBUTENIN KUCIOTHbIX OKCMA0B. CepHaa KNCNOTa, GU3NYECKHEe U
XMMUYECKMe cBoMCTBa (0bLwme Kak NpeacTaBuTens Kaacca KMCaoT u cneumduyeckme).
XMMMYECKME peaKkLumu, nexalume B OCHOBE NPOMbILWIEHHOIO cnocoba NoayyYeHma cepHom
Kucnotbl. MpumeHeHne. Conmn cepHOM KUCNOTbI, KAYeCTBEHHAA Peakuma Ha cynbdaT-uoH.
HaxoxaeHue cepbl U €€ coenHeHUI B Npupoae. XMMUYECKOe 3arpsa3HeHne OKpyKatoLwei
cpenbl COeANHEHUAMM Cepbl (KUCIOTHbIE AOXKAM, 3arpA3HEHNe BO34yXa U BOLOEMOB),
cnocobbl ero npefoTBpaLLEHMA

2.3

O6Lwan xapaktepuctnka anemeHToB VA-rpynnbl. Ocob6eHHOCTU CTPOEHMSA aTOMOB,
XapaKTepHble CTeNeHM OKUCAEHMSA. A30T, pacnpocTpaHeHue B npupoae, drsmndeckume u
XMMMYECKMe CBOICTBA. KpyroBopoT a3oTa B Npupoge. AMMUAK, ero Gpusmnyeckue u
XMMMYECKME CBOCTBA, NoNyYeHne U npumeHeHre. CoM aMMOHUA, UX GU3UYECKUE U
XMMMYECKMe CBOMCTBA, MpMMeHeHMe. KauecTBeHHana peakuma Ha MOHbl aMMOHUA. A30THan
KMCNOTa, eé nonyyeHne, GU3nYeckne u XuMmyeckne CBOMCTBa (0bLme Kak npeacraBuTens
K/aacca KMcnoT u cneunduyeckune). Mcnonb3oBaHne HATPATOB U CONE aMMOHNA B
KayecTBe MUHepasibHbIX yA06peHNiA. XMMUYECKoe 3arpasHeHmne OKpyKatoLLen cpeasbl
COeAMHEHMAMM a30Ta (KUCNOTHbIE A0MKAM, 3arpsAsHEHME BO3A4YXa, NOYBLI U BOLOEMOB)

2.4

docdop, annotponHblie mognduraunmn pochopa, b1M3MYECKNE U XMMNYECKME CBOMCTBA.
Okcung docoopa(V) n pocdopHana Knucnota, pusmMyeckne u XMMmMYeckue CBOMCTBa,
nonyyeHue. UcnonbszosaHme GpochaToB B KauecTBe MUHEPAbHbIX yA06peHui

2.5

Ob6uian xapakTepuctnka anemeHToB IVA-rpynnbl. OcCObeHHOCTU CTPOEHMA aTOMOB,
XapaKTepHble CTENEHM OKUCIEHUA. Yraepos, annoTponHble moandukaumm,
pacnpocTpaHeHue B npupoae, dUsnNYeckne n XuMmyeckne ceoiictea. Aacopbums.
KpyrosoporT yrnepoga B npupoge. OKkcuabl yrneposaa, ux pusmyeckme nu xummdeckume
CBOWCTBA, AENCTBME Ha XKUBble OPraHM3Mbl, NOJy4YEHME N NPUMEHEHUE. DKONOTNYECKME
npobnembl, cBA3aHHbIE C OKcMAoMm yraepoga(lV); runotesa rnobanbHOro nortenseHus
KAMMaTA; NapHUKOBbIN 3ddeKT. YronbHasa KMCA0Ta U e€ conun, ux Gpusnmyeckue u




XMMMYECKMe CBOWCTBA, NOAyYeHNE U NpumeHeHuMe. KayecTBeHHan peakuma Ha KapboHaT-
MOHbI. MUcnonb3oBaHWe KapboHaToB B BbITY, MeAULMHE, NPOMbILLIIEHHOCTU U CE/IbCKOM
Xo3AaicrTee

2.6

MepBOHaYaAbHbIe MOHATMA 06 OPraHMYECKUX BELLECTBAX KaK O COeANHEHMAX yrnepoaa
(meTaH, 3TaH, 3TU/IEeH, aLeTUIEH, 3TAHO, IULLEPUH, YKCYCHan KucnoTa). Ux coctas u
XMMMUecKoe cTpoeHue. MoHATUE 0 BUONOrMYECKM BaXKHbIX BELLECTBAX: XKMpax, benkax,
Yr1eBO4AX — U UX POJIN B }KU3HM YenoBeka. MaTepurasbHoe e4MHCTBO OPraHNYeCcKMX U
HeopraHMYeCcKnx coegmuHeHUN

2.7

KpemHuit, ero dpmsnyeckne n Xmmmyeckue CBOMCTBA, NOAYYEHUE U NPUMEHEHME.
CoeanHeHMA KpemHua B npupoge. Obuwiue npeactasneHns o6 okenae Kpemuua(lv) u
KpemHueBo knucnote. CUAMKaTbl, UX UCNOAb30BaHME B BbITY, MeguumHe,
NPOMbILWIEHHOCTU. BaskHellume cTpouTeNbHble MaTepuasbl: KepamuKa, CTEKO, LLEMEHT,
6eToH, Kene30beToH. MNpobnembl 6€30NacHOro NCNO/1b30BaHMA CTPOUTENbHbIX
MaTepunanos B MOBCEAHEBHOM }KU3HU

2.8

XMMWYECKMNI SKCNEPUMEHT: M3ydYeHune 06pa3L,0B HEOPraHNYECKMNX BELLLECTB, CBOMCTB
CONIAHOM KUCNOTbI; NPOBEAEHNE KAUeCTBEHHbIX PeaKL Ml Ha XI0pUA-UOHbI U HabaloaeHue
NPWU3HAKOB X NPOTEKAHMA; OMbITbl, OTPaXKatowme pUsnyeckme n XMmMmyeckne CBOMCTBA
rajloreHoB W UX COeAMHEHUI (BO3MOMXKHO UCMONb30BaHNE BUAEOMATEPUANOB);
O3HaKoMJieHUe ¢ 0bpasLLamu X10pmaoB (ranoreHMaoB); 03HaKoMIeHUe ¢ 0b6pasLamm
cepbl 1 €€ coeAMHEeHNAMM (BO3MOXKHO MCNO/Ib30BaHME BUAEOMATEPUAos); HabtoaeHve
npotecca obyrnMBaHUs caxapa nog, A4eiCcTBUEM KOHLLEHTPUPOBAHHOMN CEPHOMN KNCNOTbI;
N3y4yeHne XMMUYECKUX CBOMCTB pa3baBaeHHOM cepHOM KUCNOTbl, NpoBeaeHune
KauyeCTBEHHOM peakuun Ha cynbdaT-MoH 1 HabaoaeHMe NpM3HaKa eé NpoTeKkaHus;
03HaKoMJ/ieHWe ¢ GM3NYECKMMM CBOMCTBAMM a30Ta, pocdopa 1 nx coeguHeEHN
(BO3MOXKHO MCNO/Ib30BaHUE BUAEOMATEPMANOB), 06pa3LammM a30THbIX U GOochHOpPHbIX
yaobpeHuii; nonydeHme, cobupaHume, pacnosHaBaHWe U U3yyeHUe CBOMCTB aMMMNaKa;
npoBefeHMe KayeCTBEHHbIX PeaKLMM Ha MIOH aMMOHMA U pocdaT-MoH U N3ydeHue
NPWU3HAKOB MX NPOTEKAHUSA, B3aUMOAENCTBME KOHLLEHTPUPOBAHHOM a30THOM KMCNOTbI C
MeZibto (BO3MOXKHO MCNO/Ib30BaHME BUAEOMATEPMANIOB); U3yYEHNE Moaenel
KPUCTANNYECKUX PELETOK aimasa, rpaduTta, dynnepeHa; 03HaKoOMAEHME C NMPOLLECCOM
afcopbumm pacTBOPEHHbIX BELLECTB aKTMBMPOBAHHbBIM YINEM U YCTPOMCTBOM
NpoTUBOra3a; NnosiydeHue, cobmpaHme, pacnosHaBaHWe U U3y4YeHMe CBOMCTB YIEKUCIOrO
rasa; NnpoBeAeHMe KauyeCTBEHHbIX PeakLMin Ha KapboHaT- U CUIMKAT-UOHbI U U3yYeHue
NPU3HAKOB MX NPOTEKAHMUA; O3HAKOMIEHME C NPOAYKUMEN CUANKATHOWM
NPOMBbILIEHHOCTU; PELLEHNE IKCNEPMMEHTA/IbHbIX 33434 MO Teme «BarkHeHwue
HemeTa bl U UX COeAUHEHUAN

MeTtannbl 1 nx coegnHeHuUA

3.1

O6u1aa XapaKTePUCTUKA XMMUYECKMX 3/IEMEHTOB — METaJ/IJIOB Ha OCHOBaHUN UX
nonoxeHua B Nepurogunyeckon cucteme xummudecknx asnemertos .M. MeHgeneesa u
cTpoeHua atomos. CTpoeHue meTannios. MeTannmnyeckas cBasb U MeTanimMyecKan




KPUCTaNNNYECKasn PeléTka. DNeKTPOXUMUYECKMI PAL HaNPAXKEHU MeTannos

3.2

dusnyeckmne n XMMmmnyeckmne ceoncTea metannos. Obwue cnocobbl NOAYYEHUA METANIOB.
MoHATME O KOPPO3UM META/IOB, OCHOBHbIE CNOCOObI 3aLWMTbI UX OT KOpPPOo3un. Cniasbl
(cTanb, yyryH, AopantoMUHUA, BPOH3a) U UX NPUMEHEHME B BbITY U MPOMBILLNEHHOCTU

3.3

LLlenoyHble meTanbl: NofoXKeHue B Mepnoanyeckon cucteme XMMMIYECKNX 31eMeHTOB
O.U. MeHzeneeBa; cTpoeHMe MX aTOMOB; HaxoXaeHue B npupoge. dusunueckme u
XMMMYECKMe CBOMCTBA (Ha Npumepe HaTpuA U Kanuma). OKcuAabl U TMAPOKCUAbLI HAaTpUA U
Kanua. NprumeHeHne WenoUHbIX MeTaNN0B U UX COegUHEHMI

3.4

LLlenoyHo3eme ibHble METa /bl MarHUin 1 KaabLUi: nonoxeHue B Meproanyeckomn
cucTemMe XMmmyeckux anemenTos .M. MeHgeneeBa; CTpOeHME UX aTOMOB; HaxoXAeHue B
npupoge. PUsnyeckme n XMMMUYecKkme CBOMCTBa MarHnA 1 Kanbuua. BaxkHenwmne
coeanHeHMA KanbLma (oKcua, rMAPoKCKA, conn). ECTKOCTb BoAbl 1 cnocobbl eé
yCTpaHeHuA

3.5

ANOMWHUI: NONOXKEHME B I'Iepmo,u,mqecr(oﬁ cucteme XMMmudeckmx anemeHtos .U,
MeHaeneeBa; CTpOeHMe aTOMA; HAaXoXAeHWe B npupoae. dusmyeckne n xmmmnyeckume
CBOWCTBA a/IlOMUHUA. AMd)OTeprle cBoOWcCTBa OKCHnga v rmapokcnaa a1toMmmHUA

3.6

eneso: nonoxeHue B MNepnoanyeckon cucteme XMmmnYeckmx anemenTos ..
MeHaeneeBa; CTpOEHME aTOMa; HaxoXxAaeHWe B Npupoge. Pusmyeckme 1 Xummudeckue
CBOMCTBa »Kenesa. OKeuabl, rmapokeunabl u conu xkenesa(ll) n xenesa(lll), nx cocras,
CBOWCTBaA W NoJslyyeHue

3.7

XMMMUYECKNI SKCNEPUMEHT: O3HaKOMAEHME C 06pa3LamMmmn MeTanoB 1 CNIaBoB, UX
duU3nMYECKMMU CBOMCTBAMU; M3yYeHUE Pe3yNbTaTOB KOPPO3UN METaNI0B (BO3MOXKHO
NCMONb30BaHWE BUAEOMATEPNANOB), 0COBEHHOCTEN B3aMMOENCTBUA OKCUAA KanbLMA U
HaTpuA € BOAOM (BO3MOXKHO MUCMONb30BaHWE BUAEOMaTEPNANOoB); UCCea0BaHNe CBOMCTB
ECTKOW BOAbI; NPOLILEecca FOpeHms Kesesa B Kucaoposae (BO3MOXKHO 1CMOo/b30BaHNe
BMAEOMAaTEPUaioB); NPM3HAKOB NPOTEKAHMA KaueCTBEHHbIX PeaKLuii Ha MOHbI (MarHus,
KanbUusa, antoMuHus, UMHKa, Kenesa(ll) n xenesa(lll), meau(ll); HabntogeHne n onucaHme
MPOLLECCOB OKPaLUMBaHMA MNAaMEHN MOHAMM HAaTPUA, Kaina 1 KanbLma (BO3MOXKHO
MCMoNb30BaHWE BUAEOMATEPUANOB); UcciesoBaHne ampoTepHbIX CBOMCTB rMAPOKCUAa
aNtOMUHUA N TMAPOKCUAA LIMHKA; pPeLleHne 3KCNepuMeHTaAbHbIX 3a4a4 Mo Teme
«BakHelLKne meTansibl U UX COeAUHEHUAN

Xumuna n okpyxKatowana cpeaa

4.1

HoBble maTepuranbl U TEXHONOMMK. BelectBa n maTepuasibl B NOBCEAHEBHOM KU3HU
yenoseKa. XuMusa n 340poBbe. besonacHoe UCNonb30BaHME BELLECTB U XMMUYECKNX
peakuuit B 6bITy. MepBas NOMOLLb NPU XMMUUYECKUX OXKOTax U OTPaBIEHMAX

4.2

OCHOBbI 3KO/IOTMYECKOM rPaMOTHOCTU. XMMMYECKOE 3arpA3HEHNE OKPYKatoLLEN cpeabl
MNAK. Ponb XuMun B peLieHnn 3Koaornyeckmx npobaem. NpuposHbie MCTOYHWUKM




yrn1eBogopoaoB (yronb, NPUPOAHbIN ras, HedTb), NPOAYKTbI UX NepepaboTKn, Ux posb B
6bITY M NPOMbILINEHHOCTU

4.3

XUMUYECKNIA SKCNEPUMEHT: U3ydeHne 06pa3sL 0B MaTepuasios (CTEK/O, CNNaBbl METaNNOB,
noJiMumepHble MaTepuansbl)




MPOBEPAEMBbIE HA O3 MO XMMWU TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kog,
npoBepaemoro
TpeboBaHUs

MpoBepsiemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 6a30BOro ypoBHSA
OCBOEHMA OCHOBHOM 0bpa3oBaTe/IbHON NPOrpaMmbl OCHOBHOTO 0bLLLEero
obpasoBaHuA Ha ocHose PIOC

MNpeacrasneHue:

11

0 NO3HABAaEMOCTU AB/IEHWU NPUPOAbI, MTOHUMaHNE 06BEKTUBHOMN 3HAYMMOCTH
OCHOB XMMMWYECKOM HayKM Kak 06/1acTh COBPEMEHHOro ecTeCTBO3HaHMS,
KOMMOHEHTA 06LLel KyNbTypbl M MPAKTUYECKON AeATeNbHOCTU YeNoBEKa B
YCNOBMAX COBPEMEHHOro 06LLEecTBa; MOHMMaHWE MECTa XMMUKN CPeaur APYrmxX
€CTecTBEHHbIX HayK

1.2

O Hay4YHbIX METOAAX MO3HAHWA, B TOM YMC/Ie SKCMEPUMEHTASIbHBIX U
TEOPETUYECKMX METOAAX UCCIef0BAHNA BELLECTB U U3YYEHUA XMMUYECKMX
peakumnii; ymeHne Ucnosib3oBaTb MoAeNmn aa 06 bACHEHUSA CTPOEHMA aTOMOB U
MOIEKYN

1.3

0 chepax npodeccuoHaNbHOM AeATENbHOCTU, CBA3AHHbIX C XMMUEN U
COBPEMEHHbIMMU TEXHONOTMAMM, OCHOBAHHBIMM Ha AOCTUKEHUAX XMMUYECKON
HayKU, YTO NO3BO/IUT 0ByYalOLWMMCA paccmaTpMBaTb XMMUIO KaKk chepy cBoei
byayuwelt npodpeccnmoHanbHON AeATENbHOCTM U CAE/1aTb OCO3HAHHbINM BbIOOP
XMMUU KaK NPOodUAbHOTO NpeameTa Npu nepexose Ha YpoBeHb CpeaHero
obuwero obpasoBaHus

BnageHue CUCTEMOMN XMMUYECKUX 3HAHUI U YMeHUE NPUMEHATb CUCTEMY
XUMUNYECKNX 3HaHMﬁ, KOTOpaA BKAKOYaeT:

2.1

BasKHEMNLLIME XMMUYECKMNE MOHATUA: XMMUYECKUIA 3/IEMEHT, aTOM, MOJIEKY/1a,
BeLLecTBO, MPOCTOE M C/I0XHOE BellecTso, 0AHOPOoAHasA U HeoAHOpPOAHanA
CMecCb, OTHOCUTE/IbHbIE aTOMHaA M MONEKYIAPHAA MaccCbl, KONUMYECTBO
BeLLecTsa, MOJlb, MOJIIPHAA Macca, MONAPHbIA 06bEM, OKCUA, KUCOTa,
OCHOBaHUe, coMb (CpeaHAn), XMMMYecKan peakuma, peakumm coeamuHeHus,
peaKLnn pas3noKeHns, peaklmm 3amellleHna, peakuum obmeHa, TenioBoi
abdEeKT peakumn, 3K30- U SHAOTEPMUYECKME peaKL MM, pacTBOp, MaccoBas A0Ns
XMMUWYECKOro 3/1eMeHTa B CoeAUHEHNN, MaccoBas A0S N NPOLEHTHasA
KOHLEHTpPaLMA BELLECTBa B pacTBOpPeE, AAPO0 aTOMa, 3/IEKTPOHHbIN C/10M aToMa,
aTomHasn opbuTanb, paguyc aToma, BaNeHTHOCTb, CTeNeHb OKUCAEHMA,
XMMUYECKas CBA3b, 3/IEKTPOOTPULLATEIbHOCTb, NOAAPHAA U HEMOAAPHaA
KOBa/IeHTHasA CBA3b, MOHHAA CBA3b, METa/l/INYECKan CBA3b, KPUCTaNNYeCcKan
pelwéTKa (aToMHanA, MOHHaA, MeTaIndeckan, MoeKyNapHan), MOH, KaTUOH,
aHWOH, 3/IEKTPOIUT U HEINIEKTPOJINT, S1EKTPOIUTUYECKaA AMCccoLmaLmsa,
peakuMn MOHHOro 06MeHa, OKUC/IUTENbHO-BOCCTaHOBUTE/NIbHbIE PeaKkLUuiu,




OKMCAUTENb U BOCCTAHOBUTE/Nb, OKUCEHME U BOCCTAHOB/IEHUE, SN1EKTPONU3,
XMMMUYECKOe paBHOBecKe, obpaTUMble U HeobpaTUMble peaKLMn, CKOPOCTb
XMMWYECKOM peaKkumun, KatanmsaTop, MNAK, Koppo3ua meTanios, cnaasbl

2.2

OCHOBOMOMaratoLme 3aKOHbl XMMUKU: 3aKOH COXPaHEeHMA MaccChbl,
nepuoamyeckuii 3akoH .M. MeHaeneesa, 3aKOH NOCTOAHCTBA COCTaBa, 3aKOH
Asoragpo

2.3

TEOPUU XMMUN: aTOMHO-MOIEKYNAPHANA TEOPUA, TEOPUA SNEKTPOUTUYECKOMN
Anccoumaumn

BnaseHne oCHOBaMM XMMMUYECKOWN FPAaMOTHOCTH, BKIOYAIOLLLEN:

3.1

YMeHMe NpaBuibHO UCMO/b30BaTh M3YYeHHbIE BELLECTBa M maTepualbl (B Tom
yucae MUHepanbHble ya06peHus, meTanbl U CNAaBbl, NPOAYKTbI NepepaboTKu
NPUPOAHbLIX UCTOYHUKOB YrN1E€BOAOPOAOB (YrAa, NPUPOAHOrO rasa, HedpTn) B
6bITY, CE/IbCKOM XO3ACTBE, HA MPOM3BOACTBE U MOHMMAaHME 3HAYEHUA KNPOB,
6enKoB, yrneBoAoB A/ OpraHM3ma YenoBeKa; yMeHWe NporHo3MpoBaThb
B/ANAHWNE BELLLECTB M XMMMYECKMNX MPOLLECCOB Ha OpraHM3M YenoBeKa U

OKPY*KatoLLY0 NPUPOAHYIO cpeay

3.2

YMEHUE NHTErpnpoBaTb XMuMmn4yeCkme 3HaHnA CoO 3HaAaHUAMU OPYTnNX yl-IE6HbIX
npegmeTtos

3.3

Hann4yme onbiTa PaboTbl C PA3AUYHBIMU UCTOUHUKAMKN MHPOPMALLUM MO XUMUK
(Hay4HasA 1 HayyHO-NONYAPHAA IUTEPATypPa, CIOBAPM, CNPABOYHUKH,
WHTEepPHEeT-pecypcbl)

3.4

ymeHue 06BEKTUBHO oueHunBaTb I/IHd)OpN\aLI,VIIO O Bewecreax, UX npespawieHnAax
N NPaKTU4eCKOM NpUMeHEHUN N YMEHNE NCNO/1b30BaATb eé ana peweHnA
yqe6Ho-n03HaBaTen bHbIX 3a4a4

BnaseHne ocHoOBaMM MOHATUMHOIO anmnapaTa U CUMBOJIMYECKOTO A3blKa XMMUN
AnAa cocTaBneHnA GoOpMy HEOPraHUYECKUX BELLECTB, YPAaBHEHUN XMMUNYECKUX
peaKunit; OCHOBaMM XMMMYECKo HomeHKnaTypbl (IUPAC 1 TpuBmManbHOM)

YMeHune 06bACHATb CBA3b NOJIOXKEHUA 31eMeHTa B MNepunoguueckoin cucreme ¢
YMCN0BLIMU XapPaKTEPUCTUKAMM CTPOEHMSA aTOMOB XMMMUYECKNX 3/1EMEHTOB
(coctaB v 3apag aapa, obliee YACN0 SNEKTPOHOB), pacnpeaeneHmem
3/1EKTPOHOB MO 3HEPreTMYEeCKUM YPOBHAM aTOMOB MepBbiX TPEX Nepnoaos,
Kanuna 1 KanbLus

MpeacTaBneHMe 0 NEPUOANYECKON 3aBUCMMOCTU CBOMCTB XMMUNYECKUX
3/1EMEHTOB (pagunyc aToma, 3/1eKTPOOTPULATENbHOCTb), NPOCTbIX U CIOXKHbIX
BELLECTB OT MO/IOXEHMA 31eMeHTOoB B [leprogmnyeckoit cucteme (B Manbix
nepuoaax v rnaBHbIX NOArpynnax) v 3/IeKTPOHHOTO CTPOEHUS aToMa




7 YmeHue knaccuduumnpoBsaTb:

7.1 XUMUYECKUE INEMEHTDI

7.2 HeopraHuyecKkue BeLecTsa

7.3 XUMHUYECKUe peakumm

8 YmeHue onpenenaTsb:

8.1 BANIEHTHOCTb U CTENEHb OKUCNEHUA XMMUYECKUX 3N1EMEHTOB, 3apAL MOHa

8.2 BUA, XMMMUYECKOI CBA3M U TUM KPUCTANZIMYECKOM CTPYKTYPbI B COEANHEHUSAX

8.3 XapaKTep cpeapbl B BOAHbIX PACTBOPaX BELLECTB (KMCOT, OCHOBaHMIA)

8.4 OKMCAUTENb N BOCCTAHOBUTENb

9 YMeHue xapaktepusoBaTtb GU3NYECKME U XMMNYECKNE CBOICTBA:

9.1 NPOCTbIX BELLECTB (KUCAOPOA, 030H, BOAOPOA, rpaduT, anmas, KpeMHUi, asoT,

' docoop, cepa, xn10p, HATPUN, Kannii, MarHui, KanbLmin, aIFOMUHWUI, Keneso)

CNOXKHbIX BELLECTB, B TOM YMC/Ie UX BOAHbIX PacTBOPOB (BOAa, aMMMUaK,
X/10pP0OBOAOPOA, CEPOBOLAOPOSA, OKCUAbI U TMAPOKCUAbI meTannos I-1A rpynn,

9.2 antomuuus, meau (I1), unHka, xenesa (Il n lll), okenabl yrnepoaa (1l n 1V),
KpemHus (IV), azota n docdopa (Il n V), cepbl (IV n V), cepHucrasn, cepHas,
a30TuCTas, a3oTHasA, docdopHas, yronbHan, KPEMHUEBASA KUCIOTA U UX CONN)
NPOrHO3MpPOBaTb M XapaKTepPM30BaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT UX

9.3 COCTaBa M CTPOEHUA, MPUMEHEHWNE BELLECTB B 3aBUCUMOCTM OT UX CBOICTB,
BO3MOHOCTb NPOTEKAHUA XMMUYECKUX NPEBPALLEHNIA B PA3/IMYHbIX YCAOBUAX

10 YMeHWe coCTaBAATb MOIEKYIAPHBIE U MOHHbIE YPAaBHEHUA peaKLmii, B TOM
yncne:

10.1 peaKkumit MoHHoro obmeHa

10.2 OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbBIX PeaKLuit

10.3 UNNOCTPUPYIOWMX XMMUYECKME CBOMCTBA U3YYEHHbIX Kaaccos (rpynn)

) HEOPraHWYeCKMX BeLLecTB

10.4 NOATBEPKAAIOLWNX FEHETUYECKYIO B3aMMOCBA3b MeXay HUMU

11 YMeHue BbluMCAATb (MPOBOAUTL PacyéThl):

111 OTHOCUTENbHYH MOJIEKYAAPHYIO U MONAPHYIO MACCbl BELLECTB, MAaCCOBYHO A,010




XUMUNYECKOTIo an1IeMeHTa B CoegunHeHnn

11.2 MaCCOBYIO [,0/110 BELLLECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEeLLLEeCTBa M ero maccy, obbem rasos
114 No ypaBHEHUAM XMMUYECKUX PeaKLMIA U HAXOAUTb KOJIMYECTBO BELLECTBa,
' 06BEM M Maccy peareHToB UM NPOAYKTOB peakLmm
12 BnageHue (3HaHMe OCHOB):
OCHOBHbIMM METOZAMM Hay4YHOTrO NO3HAHUsA (HabnaeHMe, USMepeHue,
11 3KCMEepPUMEHT, MOAENIMPOBaHNE) MPU U3YYEHNN BELLECTB U XMMUYECKUX
) ABNEHUI; ymeHne chopmynmpoBaTb Npobaemy n NpeasoKntb NyTn eé
peleHns
172 6e3onacHol paboTbl C XMMUYECKUMMW BELLLECTBAMM, XMMUYECKOMN Nocy oM u
) nabopaTopHbIM 060pyA0BaHNEM
npasunamm 6esonacHoro obpalleHmns c BeWECTBaMM, UCMOb3YEMbIMU B
noscegHEBHOW *KM3HW, NpaBMAaMM NOBEAEHMA B Lenax cbeperkeHna 300p0Bbs
12.3 W OKpYKatoLLel NpupoaHon cpeabl; MOHMMaHMe Bpeda (onacHOCTH)
BO34ENCTBMA Ha KMBble OPraHU3Mbl onpeaesiEéHHbIX BeLWecTs, cnocobos
YMEHbLUEHUS U NPeAOoTBPALLEHNA UX BPEAHOro BO34ENCTBUA
13 Hannumne npakTMYecKnx HaBbIKOB NJaHMPOBAHMA U OCYLLECTBIEHUA CAeayoWmMX
XUMMUYECKUX IKCNEPUMEHTOB:
M3y4yeHue 1 onncaHme pUsnNYecKkmMx CBOMUCTB BELLLECTB; O3HAaKOMIEHUE C
13.1 OUBNYECKMMU Y XUMUYECKUMU ABNEHUAMM; OMNbITbl, UANKOCTPUPYIOLLNE
NPWU3HAKKN NPOTEKAHUSA XMMNYECKMX PeaKLmin
13.2 n3y4yeHue cnocoboB pasgeneHus cmecem
noslyyeHme KMcaopoga U 3yyeHme ero CBOMCTB; Noy4YeHMe BOLOPOAa U
13.3 MU3y4yeHMe ero CBOMCTB; NOJIy4YeHMeE YINEKUC/IOrO rasa u UsydeHune ero CBOMCTB;
nosly4eHMe aMmMmnaKka u U3y4yeHue ero CBOMCTB
w NPUroTOB/IEHME PACTBOPOB C ONpeae/IEHHON MacCoBOM A0eN PAaCTBOPEHHOIO
' BellecTBa
135 npUMeHeHNe MHAMKATOPOB (lakmyca, MeTuopaHKa n ¢eHondTanenHa) gns
’ onpeaeneHuns xapakTepa cpeabl B pacTBOpPax KUCNOT U LLLeNoYel
nuccnefoBaHWe U onuMcaHme CBOMCTB HEOPraHMUYECKUX BELECTB Pas/INUHbIX
13.6

K/1aCCoB,; usyvyeHue B3aMMOAeVICTBMH KMUCNOT C MeTaNl/laMU, OKCUaaMM
METaNN0B, PaCTBOPUMbIMN N HEPACTBOPUMbIMN OCHOBAaHNAMU, CONAMMU;




nonyyeHune HepacrBOpPUMbIX OCHOBBHMI?I; BbITECHEHME OAHOIO MeTa/i1a APYyrum
13 pacTtBoOpa CoIn; uccnegoBaHue aM(bOTeprIX CBOWCTB rmapokcmnaos
AIIOMUHNA N UNHKa

13.7

pelueHne 3KCNepuUMeHTasIbHbIX 33434 No TemMam: « OCHOBHbIE Kaaccbl
HEOPraHNYECKUX COEAMHEHUIN»; «DNEKTPONUTUYECKAA ANCCOLMALUAY;
«BaHelwmne HemeTan/bl U UX COeAMHEHNAY; «BarkHenLne meTansbl U nx
coegnHeHua»

13.8

XMMUYECKME IKCMEPUMEHTbI, UNNOCTPUPYHOLLME NPU3HAKM NPOTEKAHUSA
peakumnit MOHHOro 06MeHa; KaYeCTBEHHbIE PeaKkLUKN Ha NPUCYTCTBYIOLLME B
BOAHbIX PAacTBOpPaAx MOHbI: Xxaopua-, bpomuna-, noana-, cynsdat-, pocoart-,
KapboHaT-, CUAIMKAT-aHUOHbI, TMAPOKCUA-MOHbI, KATUOHBI AMMOHMS, MarHus,
KanbLusA, antoMUHUA, Kenesa (2+) u xenesa (3+), mean (2+), uMHKa

14

YmeHue:

14.1

NpeACcTaBAATb Pe3y/bTaTbl IKCNEepUMeHTa B GOpMe BbIBOLOB, AOKA3ATENLCTB,
rpaduKoB 1 TabauL, 1 BbIABAATb SMNUPUYECKME 3aKOHOMEPHOCTH

14.2

YCTaHaB/IMBATb CBA3U MeXAy peasibHO Ha6}1IO,£I,aeMbIMVI XUMUYECKNUMU
ABNEHUAMU N nNpoLeCCamMu, Nnponcxogawiumm B Makpo- 1 MMKpomupe,
06BbACHATL NMPUYNHbI MHOI'OO6pa3MFI BeLwecTs




MEPEYEHb 3/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA OCHOBHOM ITOCYAAPCTBEHHOM
3K3AMEHE NO XMWU

Kop MposepsaemMbI 3N1eMEHT CoAepPKaHUA
1 [epBOHayanbHble XUMUYECKNE MOHATUA
11 YucTble BelwecTsa u cmecn. Cnocobbl pasaeneHusa cmecei
12 ATOMBI U MONeKyNbl. Xummyeckme anemeHTbl. CUMBONbI XUMUYECKUX 3n1eMeHTOB. lNpocTbie
| M CNOKHble BeLecTBa.
13 Xumunyeckasa popmyna. BaneHTHOCTb aTOMOB XMMNYECKUX 31eMEHTOB. CTeneHb OKUCAeHMUA
14 3aKOH NOCTOAHCTBA COCTaBa BewecTB. OTHOCUTENbHAA aTOMHaa macca. OTHocuTenbHaA
’ MoneKynapHaa macca. MaccoBas A019 XMMUYECKOro 3/IeMeHTa B CoeMHEeHUn
15 Konnuectso Bewectsa. Monb. MonspHas macca. MonsapHbIi 06bEMm ra3os. Bsaumocsasb
' KO/IMYeCTBa, MacChbl U YNCNa CTPYKTYPHbIX eANHUL, BellecTBa
16 Pursnyeckmne n XuMmnyeckme ABNEeHUA. XMMUYECKana peaKkLma n eé npmusHaku. 3aKoH
’ COXpPaHeHMA Maccbl BeLLeCcTB. XMMUYECKNe ypaBHEHMUA
5 Mepuoanyeckunii 3akoH 1 MNMepuoamyeckas cucTema XMMMYECKMx anemenTos .M.
MeHpgeneesa. CTpoeHne aTOMOB
Mepuoamnyeckmnii 3aKoH. Mepunoguyeckasn cuctema XMMmMYeckmx anemenTos A.U.
2.1 MeHgeneesa. Nepuoabl 1 rpynnbl. PU3NYECKUIA CMbIC NOPALKOBOro HOMepa, HOMepPoB
nepuoaa v rpynnbl 3/1eMeHTa
CrpoeHue atomoB. CocTaB aTOMHbIX Agep. M30Tonbl. I1eKTPOoHbI. CTpoeHue 3AeKTPOHHbIX
2.2 o0b60ono4eK atomoB nepebix 20 XMMUYECKUX 31emeHTOB MNepuoanyeckoin cuctemol 4.U.
MeHpgeneesa
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMUYECKMX 3/1IEMEHTOB NePBbIX TPEX MEPMOAO0B,
23 Kanus, Kanbuma (pagmyca aTOMOB, 3/1EKTPOOTPULATENIbHOCTU, METAIZIUYECKUX U
’ HEeMETaN/IMYECKUX CBOMCTB) U UX COEAUHEHNIN B COOTBETCTBUM C NMOJIOXKEHNEM SN1EMEHTOB B
Meprogmnyeckom cucTeme U CTPOEHMEM UX ATOMOB
3 CTpoeHue BelLecTBa
31 Xumuueckas cessb. KoBaneHTHana (NnonapHas n HenonapHas) ceAsb.
’ DIeKTPOOTPULATENBHOCTb XMMUYECKUX 31eMeHTOB. MoHHaA cBA3b. MeTaninueckas cBa3b
3.2 .
TuUnbl KPUCTANNNYECKUX PELIETOK (aTOMHAA, MOHHAA, METaNIMYECKan), 3aBUCUMOCTb




CBOWCTB Beuwectsa OT TMna KpMCTaﬂﬂMHeCKOﬁ pELIJéTKI/I nBeunaa XMMMYECKOWN CBA3K

BakHelwmne npeacrtasuTesIMn HeopraHM4YeCKnx BeLwecTB. HemeTannbl 1 nx coegnHeHuA.

4
MeTannbl U Ux coeanHeHNs
KnaccuomKkauma n HomeHKNaTypa HeEOpPraHNYeCKMX COeANHEHUI: OKCMA0B
a1 (coneobpasyiolme: OCHOBHbIE, KUC/IOTHbIE, amMpOTepHble) U HeconeobpasyloLlme;
' OCHOBaHMM (LWENOUYM U HEPACTBOPUMBIE OCHOBAHMS); KUCAOT (KMCNOpoAcOoAep Kallme U
b6eckmcnopoaHble, 0AHOOCHOBHbIE U MHOTOOCHOBHbIE); conem (CpeaHnx 1 KUCAbIX)
42 dur3myeckne U XMMmnYeckme CBOMCTBA NPOCTbIX BELLECTB-HEMETa/IZIOB: BOAOPOAaA, X10pa,
’ Kucaopoaa, cepsbl, a3oTta, docdopa, yrnepoaa, KpeMHua
43 dusnyeckne n XMMmnYeckne CBOMCTBA NPOCTbIX BELLECTB-META/IIOB: IMTUSA, HATPUSA, Kanus,
’ MarHua 1 KanbLus, antoMUHUA, XKenes3a. DNEKTPOXMMUYECKMIA pag, HanpsaKeHUA MeTanoB
a4 dPur3myeckne n XuMmnyeckme CBOMCTBa BOAOPOAHbIX COeANHEHUN HEMETANOB:
' X10p0OBOAOPO/AA, CEPOBOAOPOAA, aMMMaAKA
45 dur3myeckne U XMMmMYecKkme CBOMCTBa OKCUA0B HemeTannos: cepbl (IV, V1), asoTa(ll, IV, V),
’ docdopal(lll, V), yrnepoga(ll, IV), KpemHua(lV). NonyyeHne okCcMa0B HEMETANIOB
456 XumMmuueckne ceoicTea okecnaos: meTtannos IA-IIIA rpynn, unHka, megu(ll) u skenesa(ll, I1).
’ MonyyeHne oKCMOoB METANOB
XMmuMyeckne cBOMCTBA OCHOBAHWUIN M aMdOTEPHbIX TMAPOKCUAOB (Ha npumepe
4.7 r’MAPOKCUAO0B aNtOMUHUSA, Kenesa, UMHKa). NonyyeHne ocHoBaHUI U aMpOTepPHbIX
rMOPOKCNA0B
Obuue xmummyeckume cBOMCTBa KUC/IOT: XJI0OPOBOAOPOAHOM, CEPOBOAOPOAHOMN, CEPHUCTOMN,
4.8 CcepHoi, a3oTHOW, dochopHOI, KpeMHUeBol, yronbHon. Ocobble XMMNYeckue CBOMCTBA
KOHLLEHTPUPOBaHHOM CEPHOMN 1 a30THOM KMCNOT. NonyyeHne Kucnot
4.9 ObLme XMMUYecKme CBOIMCTBa cpeaHux coneit. MonydeHune conei
4.10 MonyyeHue, cobupaHue, pacnosHaBaHMe BOAOPOAA, KUCNOPOAa, aMMUaKa, YITIEKUCIOro
’ rasa B nabopaTopum
411 MonyyeHne ammmnaKa, CEpPHOM M a30THOM KMCNOT B NPOMbILWIeHHOCTU. Obume cnocobbl
' nosly4eHuMa MeTansos
4.12 leHeTnYecKan CBA3b MEXKAY K/lacCaMn HEOPraHMYECKUX CoegMHEHUI
5 Xnumumyeckune peakuum
5.1 KnaccudmKkauma XmMmnyecknx peakumii No pasanyHbiM NpU3HaKam: Mo YMCAYy U COCTaBy

YYacTBYIOLMX B PEAKLMM BELWECTB, N0 TENI0BOMY 3DEKTY, N0 USMEHEHUIO CTENEHEN




OKUC/IEHNA XUMUYECKUX 2NIEMEHTOB

TennoBow adpPeKT XMMUYECKOM peaKLMmn, TEPMOXMMUYECKME YPaBHEHUA. IK30- U

5.2
SHAOTEPMUYECKMNE peaKkummn. TepMOXMMUYECKME YPABHEHNA
OKUCNUTENbHOBOCCTAHOBUTEbHbIE peaKkumn. OKUCAUTENN U BOCCTaHOBUTENN. MNpoLieccsl
53 OKUC/IEHMA U BOCCTAHOBAEHMA. DNEKTPOHHbI HaNaHC OKUCANTENBbHOBOCCTaHOBUTENbHOM
peakuuu
4 Teopua aneKkTpoanTMUecKon anccoumaunn. KaTMoHbl, aHUOHbI. INEKTPONUTDI U
' He3NeKTpoAnTbl. CubHbIe U cnabble 3NeKTpoanTbl. CTeneHb guccoumanmm
. Peakunn noHHOro obmeHa. YC10BUA NPOTEKAHUA peakumuit MOHHOro 06MeHa, NoJHble U
’ COKpaLLLEHHbIE MOHHbIE YPAaBHEHMA Peakunit
6 Xumuna n okpyxKarowana cpega
BewecTtBa 1 maTepuanbl B NOBCEAHEBHOW XU3HM YesioBeKa. besonacHoe ncnonb3oBaHue
6.1 BELLECTB U XMMUYECKUX peaKL it B NabopaTopum u 6biTy. MepBas nomoLb npu
XMMWYECKUX OXKOTrax U OTPaBAEHUAX
XMMHUECKOe 3arpasHeHMe OKpY KatoWwen cpeabl (KUCIOTHbIE A0XKAN, 3arpsA3HEHNE NOYBDI,
6.2 BO34yXa U BO4O0EMOB), crnocobbl ero npeaoTspaleHus MpeaenbHasa A4onycTMmas
’ KOHUeHTpauma sewwects (MAK). Ponb XMmum B peLleHnm 3KoAormyeckux npobaem.
YcuneHue napHukosoro addeKTa, paspyLieHme 030HOBOTO €101
MpumeHeHuWe cepsbl, a3oTa, pochopa, yrieposa, KPEMHUS U UX COeaUHEHWI B ObITy,
63 MeANUMHE, MPOMBbILIEHHOCTU U CENbCKOM X03AMCTBE. MpUMEHeHMe MeTalJIoB U CMNJ1aBoB
' (cTanb, YyryH, gopantoMuUHUn, 6pOH3a) B ObITY U MPOMbBILLNEHHOCTU UX COEANHEHU.
MoHATME O KOPPO3MM METANIOB, OCHOBHbIE CNOCOObI 3aLWMUTbI UX OT KOPPO3UKU
6.4 MpUpoaHblE UCTOYHUKN YINEBOLOPOAO0B (Yronb, MPUPOAHbIN ra3, HedTb), MPOAYKTbI UX
’ nepepaboTku (6eH3nH), X posib B BbITY Y NPOMbBILLIEHHOCTH
MepBOHaYanbHble NOHATMA 06 OpraHMYECKUX BELLEeCTBAX Kak O COeaMHEHUnX yriepoaa
65 (MeTaH, 3TaH, 3TUAEH, AUETUNEH, STaHO, TNLEPUH, YKCYCHAa K1cnoTa). MoHATMe o
’ 6MONOrMYECKM BaXKHbIX BELLLECTBAX: KMpax, benkax, yrnesogax — v UX POAU B KU3HU
YyesioBeka
7 PacuéTbl:
7.1 no ¢popmynam XMMUYECKUX COeaUHEHWNIA
7.2 Maccbl (MaccoBoOi) [,0/1M PacTBOPEHHOIO BELLLECTBA B PacTBOpe
7.3 NO XMMWYECKUM YPaBHEHUAM




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABLI ONA YHUTENA

LUNPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI U PECYPCbl CETU MUHTEPHET






