MyHMUMNanbHoe bloaxeTHoe 06leobpa3oBaTesibHOE yUYpesKaeHNe ropoackoro okpyra ToNbATTH

«LlWKona Ne 79 umenu MN.M. KannHmHa»

PACCMOTPEHO

Ha 3acefaHnn MeToAMYECKoro
0bbeguHeHUn yuntenei npeameTos
€CTecTBEHHOrO UMK, GpUnyecKom
KYNbTypbl, TpyAa (TexHonoruu) u
OB3P.

MpoTtokon Ne 1 ot 29.08.2025

3.P.AxmepoBa

PABOYAA NMPOTPAMMA

(ID 1092617)

MPUHATO

Ha 3acegaHuu Megarornyeckoro
COBETa

MpoTtokon Ne 1 ot 29.08.2025

y4yebHoro npegmeTta «XuMusa. ba3oBblil ypoBEHb»

ana obyyatowmxca 8 — 9 Knaccos

r.o. Tonbartn, 2025

YTBEPXOAIO

Ounpektop MBY «LLKkona N2 79»

M.A.Tapacosa

Mpunkas Ne 230-1-04 ot 29.08.2025



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
eAMHCTBO NPUPOoAbl N Yesi0BeKa, ABAAETCA OTBETCTBEHHbIM 3Tanom B GOpMUPOBAHNMN €CTECTBEHHO-
Hay4yHOW rPaMoTHOCTU 0byYatoLLMXCS;

CI'IOCO6CTByeT d)Ole/IpOBaHVIPO LEHHOCTHOIO OTHOLWEHWA K eCTeCTBEHHO-HAYYHbIM 3HAaHUAM, 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-MOIEKYNAPHOrO Y4eHMA 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 X70puaom bapus, pasnoxkeHue rugpokeuaa megu (1) npu HarpesaHUK, B3aMMOLEeNCTBUE Kesesa ¢
pacteopom conn meam (Il), nsyyeHne cnocoboBs pasaeneHns CMeceit: C MOMOLLLbI0 MarHnTa,
¢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), B3aumoaencteme Boaopoaa ¢ okcugom meam (1) (BoamokHo
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/IOT U LLLesIoYei, 3ydeHne Bzammoaencramnsa okenga meam (11) 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 okucneHna. OKUCANTENbHO-BOCCTAHOBUTENbHbIE peakuuu. NpoLeccbl oOKUcAeHnAa n
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
MCMO/Ib30BaHMeE KaK 06LLMX eCTECTBEHHO-HAYYHbIX MOHATUI, TaK U NMOHATUM, ABNAIOLLMXCA CUCTEMHbBIMU
ANA OTAENbHbIX NPeaMEeTOB eCTeCTBEHHO-HAYYHOTro LMKAa.

O6uwue ecTeCTBEHHO-Hay4YHble NOHATUA: Hay4HbIW GaKT, rMnoTesa, TeoOpUsA, 3aKOH, aHaIn3, CUHTES,
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-
BOCCTaHOBUTENbHOW peakunn. CocTaBieHne ypaBHEHMI OKUCNTENbHO-BOCCTaHOBUTE/IbHbIX PEaKLUIA C
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 xapakTtepuctuka anemeHToB VIA-rpynnbl. Oco6eHHOCTU CTPOEHMNSA aTOMOB, XapaKTepHble
cTeneHun okucneHua. CtpoeHme n Gusnyeckme CBOMCTBa NPOCTbIX BELLECTB — KNUC/I0pPOAa U cepbl.
AnnoTponHblie moguduKaLunmn KMcaopoaa u cepbl. XMmMmMUYecKme cBOMCTBa cepbl. CepoBogopoa,
CTpoeHue, dusmyeckme n xmummdeckme cBoncTea. OKCUAbI Cepbl KaK NpeAcTaBUTENIN KUCNOTHBIX OKCUAOB.
CepHas Kucnota, dU3MYECKMe U XMMUYECKME CBOMCTBA (0OLLME KaK NpeacTaBUTENS Kaacca KUCIOT U
cneumduryeckme). Xumuyeckune peakumm, fexKallme B OCHOBE MPOMBbILLNEHHOrO crnocoba nosyyeHus
CepHo KMcnoTbl. MpumeHeHne cepHoM KUcnoTbl. CONM CEPHOM KMCNOTbI, KaUecTBEHHAA peaKkLma Ha
cynbdaT-uoH. HaxoxaeHue cepbl 1 eé coegMHeHNN B Npupoae. XMMUYECKoe 3arpA3HeHMEe OKpyKatoLLein
cpeabl coeguHEHUAMN cepbl (KUCNOTHbIE A0 AW, 3arpA3HeHMe BO3ayXa U BOAOEMOB), cCnocobbl ero
npeaoTBpaLleHnA.

O6wwan xapakTepncTnka anemeHToB VA-rpynnbl. OcOBeHHOCTU CTPOEHUS aTOMOB, XapaKTepHble CTENEHU
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
mogudukaumnmn pocdopa, pusmyeckme n xmummndyeckue ceonctea. Okemg pocdopa (V) n dochopHasn
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,
3Konormyeckue npobaembl, CBA3aHHbIE C OKCMAOM yraepoaa (1V), rmnotesa rnobanbHOro noTensieHns
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 okcmuae kpemHus (IV) n KpemHuneBom Kucnote. CUAMKATLI, 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 (ll), 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, aNlOMUHKSA, UMHKa, *Kenesa (I1) u kenesa (1), mean (1l), HabnogeHne u onncaHMe 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 yunkna.

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 ODOLLLEECTBEHHO NO/IE3HOM, yYyebHOoUCC/Ie40BaTe/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 npeameTHbIX pe3y/IbTaToB N0 OCBOEHMI0 06A3aTe/IbHOrO CoAepKaHMA, YCTaHOBNEHHOTO
OaHHoN denepanbHoi paboyeit NporpamMmon, BbliAENAOT: OCBOEHHbIE 00YYaOWMMMCA HayYHble
3HaHWA, YMEHMA 1 cnocobbl AeNCTBMI, cneundmyeckme ana npegmeTHon 06aactm «Xummnsa», sBuabl
0eATeNIbHOCTM MO NOYYEeHUIO HOBOTO 3HaHUSA, ero MHTepnpeTauun, NnpeobpasoBaHUIO U MPUMEHEHUIO B
Pa3NNYHbIX Y4EBHbIX M HOBbIX CUTYaLMSAX.

K KoHUy 0bydyeHMn B 8 Knacce npeaMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE A0XKHbI OTPaXKaTb
chOpPMMUPOBAHHOCTb Y 0OYYAIOLLMXCA YMEHUIA:

®  PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX NOHATUA: aTOM, MONEKY1a, XMMUYECKUIA SNEeMEHT,
NPOCTOe BELLECTBO, C/I0KHOE BELLECTBO, CMech (04HOPOAHAA U HEOAHOPOAHas),
Ba/IEHTHOCTb, OTHOCUTE/IbHAsA aTOMHaA U MOJIEKYAPHAA Macca, KOJIMYEeCTBO BELLecTBa, MOJib,
MOIAPHaA Macca, MaccoBas A0/ XMMUYECKOro 3/1eMEHTa B COeAMHEHUN, MONAPHbIN 06BEM,
OKCUA, KMC/I0Ta, OCHOBAHWE, CO/b, 3/1IEKTPOOTPMLATENIbHOCTb, CTENEHb OKUCIEHMS,
XMMUYECKas peakuus, Knaccudpukauma peakumii: peakumm coegmHeHns, peakumm
pa3/foXKeHUs, peakunn 3ameLleHna, peakumm obMeHa, 3K30- U SIHAO0TEPMUYECKME PeaKkLnn,
Tennosoi adpPeKT peakumm, AAPO aTOMa, S1eKTPOHHbIN C/I0 aToOMa, aTOMHas opbuTans,
paauyc aToma, XMMmmYecKas CBA3b, NONAPHaA U HenonApHasa KoBaseHTHan CBA3b, MOHHanA
CBA3b, MOH, KAaTMOH, aHNOH, PaCTBOP, MaccoBas A0/1A BeWEeCcTBa (NPOLEHTHaA KOHLEeHTpaLma)

B pacTBOpE;

®  WANOCTPUMPOBATL B3aMMOCBS3b OCHOBHbIX XMMUYECKUX NOHATUIN U NPUMEHATb 3TN NOHATUA
npwv oN1caHMM BELLECTB M UX NPEBPALLEHNN;

®  LCNO/b30BaTb XMMUYECKYIO CUMBOJIMKY AN1A COCTaB/ieHMA GOpPMY/1 BELLECTB U YPaBHEHUN
XUMWNYECKUX peaKkLuuit;



e onpeaenATb BaJIEHTHOCTb aTOMOB 3/1IEMEHTOB B BMHAPHbIX COeANHEHUAX, CTENEHb OKUCIEHUA
3/1eMeHTOB B OMHaPHbIX COeAMHEHUAX, MPUHAANEKHOCTb BELLECTB K ONpeaenéHHOMY Kaaccy
coefnHeHu No Gopmyiam, BUL, XMMUYECKOM CBA3K (KOBAIEHTHAA M MOHHasA) B
HeopraHM4YecKMUx coeguHEeHNAX;

® packpblBaTb cMmbica [epnogmyeckoro 3akoHa . N. MeHaeneesa: A4eMOHCTPUPOBaTb
NOHMMaHWE NePUOLMUYECKON 3aBUCUMOCTU CBOMCTB XMMMUYECKUX 3/1IEMEHTOB OT UX MOJIOKEHMUA
8 Nepunoamyeckon cucteme, 3aKOHOB COXPAHEHWA MACCbl BELLLECTB, MOCTOAHCTBA COCTaBa,
aTOMHO-MOJIEKYIAPHOro y4eHUd, 3akoHa Asoragpo;

®  ONWCbIBaTb W XapaKTepM3oBaTb TabanuHyo dopmy Meproanyeckor CUCTEMbI XMMUYECKUX
3/1EMEHTOB: pa3/inyaTb NOHATUA «rnasHas noarpynna (A-rpynna)» n «noboyHas noarpynna
(B-rpynna)», manble 1 6onbLIME NEPMOAbl, COOTHOCUTb 0603HAUYEHUSA, KOTOPbIE MMEHOTCA B
Tabauue «lMNeprmoguueckas cuctema XuMmyeckunx anementos [l. . MeHgeneesa» ¢
YMC0BLIMU XapPaKTEPUCTUKAMMU CTPOEHMA aTOMOB XMMMYECKUX 3/1eMEHTOB (CoCTaB 1 3apas
A4pa, obLiee YMCN0 3/1EKTPOHOB U pacnpesesieHne UxX No 3/1IEKTPOHHbIM C/0AM);

e KnaccuduuMpPoBaTb XMMUYECKUE 3/1IEMEHTbI, HEOPraHNYECKNe BeLLLecTBa, XMMMUYECcKme
peaKkumm (No YMcay 1 CoCcTaBy yHacTBYIOLLMX B peakLUn BELLLECTB, Mo Tennosomy 3pdekTy);

®  XapaKTepu3oBaTb (ONUCHIBATbL) O6LLME XMMUYECKME CBOMCTBA BELLECTB PA3/IMYHbIX K/1AcCcoB,
noATBepP}KAan onncaHMe NPUMepPamMmn MONEKYNSPHbIX YPaBHEHWUI COOTBETCTBYIOLLMX
XMMMWYECKUX peaKLmit;

® [POrHo3MpoBaThb CBOMCTBA BelecTB B 3aBUCMMOCTU OT NX Ka4eCTBEHHOIo COCTaBa,
BO3MOXHOCTU NPOTEKAHNUA XUMUNYECKNX I'IPEBpaLIJ,EHMﬁ B Pa3/IMYHbIX YCNOBUAX;

®  BblYUCNATb OTHOCUTE/bHYIO MOJIEKYASAPHYIO U MOIAPHYHO MacChl BELLLECTB, MacCOBYIO 4010
XMMUYECKOro 3/1emeHTa No Gpopmy/ie CoeanHEHNA, MacCOBYIO A0/110 BELLECTBA B PacTBOpE,
NpPoBOAMUTb PACYETbl N0 YPaBHEHUIO XUMUYECKON peaKkuuu;

® MPUMEHATb OCHOBHbIE ONepaLun MbICIUTENIbHON AeATeIbHOCTU — aHaIM3 U CUHTE3,
CpaBHeHMWe, 0606LLeHNe, CUCTEMATM3ALMIO, KNacCUPUKALMIO, BbIBNIEHWE NPUYNMHHO--
CNeacTBEHHbIX CBA3EN — AN U3YUYEeHUA CBOMCTB BELWECTB U XUMUYECKUX PeaKkLmi,
€CTeCTBEHHO-Hay4YHble MeToAbl NO3HaHWUA — HabaloAeHue, M3MepeHne, Mo4eNnpoBaHme,
3KCMEePUMEHT (peanbHblit U MbICAEHHBbIN);

e C/fefoBaTb NPABWAAM MOb30BAHUA XMMUYECKOW NOCYA0N 1 nabopaTopHbim 06opyaoBaHNEM,
a TaKKe NpaBuiam 0bpaLLEHNA C BELLLECTBAMM B COOTBETCTBUM C MHCTPYKLMAMM MO
BbINO/IHEHWNIO 1aBOPATOPHBIX XMMUYECKMUX OMNbITOB NO NOMYYEHWNIO U COBUPAHNIO
razoobpasHbIx BelecTs (BOAOPOAA U KUCIOPOAaA), MPUFOTOBNEHMIO PACTBOPOB C
onpenenéHHo MaccoBol A40/1ei pacTBOPEHHOrO BEL,eCTBa, NIaHUPOBaTh U NPOBOAUTD
XMMMWYECKME IKCNEPUMEHTbI MO PACNo3HABAHMIO PACTBOPOB LLEMOYEN U KUCIOT C MOMOLLLbIO
WHAMKATOPOB (akmyc, peHondTanenH, MeTUAopaHX u apyrue).

K KoHLy 06yueHUs B 9 Knacce npegMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE A0KHbI OTPaXKaTb
chOpPMMPOBAHHOCTb Y 0OYYAOLLMXCA YMEHUIA:



pacKpbIBaTb CMbIC/I OCHOBHbIX XMMUYECKMX MOHATUI: XMMUYECKUI 3IEMEHT, aTOM, MO/IEKYNa,
WOH, KaTUOH, aHWMOH, NPOCTOE BELLECTBO, CIOKHOE BEL,ECTBO, Ba/IEHTHOCTb,
3/1EKTPOOTPULATENBHOCTb, CTEMEHb OKUC/IEHUS, XMMUYECKasa peakLma, XMMUYEeCcKan CBA3b,
TennoBol adpdeKT peakumm, MoJib, MONSPHbIA 06BEM, PACTBOP, 3/IEKTPONUTSI,
HE3NEeKTPOAUTLI, INEKTPOANTUYECKAA AUCCOLMALNA, PEAKLMU MOHHOrO 0BMeHa, KaTannsaTop,
XMMUYECKOe paBHOBeCUE, 0bpaTUMble U HeOBPaTUMbIE PEeaKLMK, OKUCTIUTE/IbHO-
BOCCTaHOBUTE/IbHbIE PeaKUUKN, OKUCAUTESNb, BOCCTAHOBUTE/Ib, OKUC/IEHWNE M BOCCTAHOB/IEHWE,
annotponus, ampoTePHOCTb, XMMMYECKan CBA3b (KOBaNEHTHAsA, MOHHasA, MeTanMyeckas),
KpUCTaN/IMYecKasn peLlléTka, Kopposnsa MeTaslnoB, CNiaBbl, CKOPOCTb XMMUYECKOM peaKL iy,
npegenbHo AonycTumas KoHueHTpauma NAK seliectsa;

UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKNX NMOHATUN U NPUMEHATb 3TU MNOHATUA
npu onncaHnun selecTs U UX ﬂpEBpaLIJ,eHMVI,'

NCNO/Ib30BaTb XMMMUYECKYIO CUMBOJIMKY AN1A COCTaBeHMA GOPMY/ BELLECTB U YPaBHEHUN
XMMMWYECKUX peaKLmid;

onpeaensaTb BafIEHTHOCTb U CTeNeHb OKUCAEHUA XMMNYECKUX 3/1IEMEHTOB B COEANHEHMNAX
Pa3INYHOrO COCTaBa, NPUHAANEKHOCTb BELLECTB K onpeseiéHHOMY KNaccy CoeguHeHU no
dopmynam, BUA XMMMUYECKOI CBA3K (KOBa/NIEHTHas, MOHHAsA, MeTaniMyeckan) B
HeopraHMYeCcKUX coegmHeHnaAX, 3apsaa MOHa No XMMUYecKo popmyie, xapaKTep cpeabl B
BOZAHbIX PaCTBOPax HEOPraHUYECKUX COeAUHEHUN, TUM KPUCTANNNYECKON PeLlETKU
KOHKPETHOro BeLLecTBa;

packpbiBaTb cMbicn MNeproanyeckoro 3akoHa . . MeHaeneesa v AeMOHCTPUPOBATb €ro
NOHMMaHME: ONUCLIBATL M XapaKTepn3oBaTb TabanuHyto dopmy MeproanyecKoin cuctemsl
XMMUYECKMNX 3/1EMEHTOB: pa3nyaTb NOHATUA «rAaBHasA noAarpynna (A-rpynna)» u «noboyHasn
noarpynna (b-rpynna)», manbie u 60ablIne Nepuoabl, COOTHOCUTL 0603HaUYeHUs, KoTopble
MUMetoTCA B Nepnoamnyeckon Tabamue, C YUCN0BbIMU XapaKTEPUCTUKAMM CTPOEHUSA aTOMOB
XMMWYECKUX 3/1IeMEHTOB (COCTaB M 3apaj, aapa, obLee YMC0 SNEKTPOHOB M pacnpeaeneHne
WX MO 3/1EKTPOHHBIM COSIM), 06BACHATL 06LLME 3aKOHOMEPHOCTU B USMEHEHUWN CBOMCTB
3/1IEMEHTOB M UX COeAMHEHMI B Npeaenax MabiX Nepuoaos M rnaBHbIX NOArpynn c y4ETom
CTPOEHUA NX aTOMOB;

KnaccnduumpoBaTb XMMUYECKUE SNEMEHTbI, HEOPraHMYecKue BelllecTBa, XMMmnieckmne
peaKkumu (No YMciy 1 COCTaBy YHaCTBYIOLLMX B peaKkLMK BeLLEecTs, No Tennosomy spdekxTy, no
N3MEHEHUIO cTeneHen OKUCAEHUA XMMUYECKUX S1EMEHTOB);

XapaKTepun3osaTb (ONuncbiBaTb) 06LIME U cneunudrUUYeckne XMMUYECcKMe CBOMCTBA NPOCTbIX U
C/IOXKHbIX BELLECTB, NOATBEPKAAA ONMCaAHME MPUMEPAMMU MONEKYASPHBIX U MOHHbIX
YPaBHEHWN COOTBETCTBYIOLLMX XMMUYECKUX PeaKLNii;

COCTaBAATb YPABHEHMWSA 3NEKTPONUTUYECKON AUCCOLMALLMM KUCAOT, LWeNoYel U conen, noaHble
N COKpaLLEHHblEe YPaBHEHUA peaKLmMii MOHHOIro obmeHa, ypaBHEHMA PeaKLUi,
MOATBEPXAAIOLLMX CYLLECTBOBAHME reHETUYECKOM CBA3M MEKAY BELECTBaMM Pa3ANYHbIX
KN1accos;



PacCKpbiBaTb CYLLHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ nocpeacTtsom
COCTaB/1IEHUA INEKTPOHHOIO 6anaHca aTux peaKu,Mﬁ;

NPOrH03npoBaTb CBOWCTBA BeLLecTs B 3aBUCUMOCTU OT UX CTPOEHUA, BOSMOXHOCTHU
NPOTEKAHUA XUMNYECKNUX I'IDEBpaLLI,EHVIﬁ B Pa3/IMYHbIX YCNOBUAX;

BbIYUCAATb OTHOCHTE/IbHYIO MONIEKYAAPHYIO M MOIAPHYIO MacChl BELLLECTB, MacCOBYIO 40110
XMMMYECKOrOo 3/1emeHTa No Gpopmy/ie CoeaNHEHUSA, MacCOBYHO A0/10 BELLLECTBA B PacTBOpE,
NPOBOAMTb PACUYETbI MO YPAaBHEHNIO XMMMUYECKOW peaKkLmu;

C06ﬂl'0p,aTb npasuja Nnosib30BaHUA XMMMUYECKON I'IOCVLI,Oﬁ n I'Ia60paT0prlM O60py,£l,OBaHVIEM,
a TaKXe npasuna O6paLLI,EHMF| C BewectBamun B COOTBETCTBUU C UHCTPYKLUUAMU MO
BbIMO/IHEHUIO na6opaTopr|x XUMUNYECKUX OMNbITOB NO NOJSIy4eHUIO U co6V|paano
I'a3006pa3HbIX BeuLecTs (aMMMaKa n yrnekmcnoro ra3a);

NPoBOAUTb PeakLUmMu, NoATBEPKAAOLLIME KAaYeCTBEHHbI COCTaB Pa3/INYHbIX BELLECTB:
pacno3HaBaTb OMNbITHbIM NYTEM X/10pUA-, bpomna-, noana-, kapboHat-, pocoar-, cunmnkat-,
cynbdat-, IMAPOKCUA-UOHbI, KATUOHbI aMMOHMSA N MOHbI U3YYEHHbIX META/NJIOB,
NPUCYTCTBYIOLNE B BOAHbIX PAaCTBOPAxX HEOPraHUYECKUX BELLLECTB;

NPUMEHATb OCHOBHbIE ONepauny MbICAUTENIbHOM AeATENbHOCTM — aHaIn3 U CUHTES,
cpaBHeHuWe, 0606LLeHNe, CUCTEMATM3ALMIO, BbIABAEHWE NPUYNHHO-CEACTBEHHbIX CBA3EN —
ONA U3y4eHUs CBOMCTB BELLLECTB U XUMUYECKUX PeaKLMii, eCTeCTBEHHO-Hay4YyHble MeToAbl
no3HaHuA — HabloaeHNe, U3MePEHNE, MOAENNPOBAHNE, SIKCNIEPUMEHT (peanbHbli U
MbIC/IEHHbIN).



TEMATUYECKOE MNMJTAHMPOBAHUE

8 KNIACC

Ne n/n

HanumeHoBaHWe pa3genos v Tem
nporpammol

Konnuyectso vacos

Bcero

KoHTponbHble paboTbl

MpakTuyeckme paboTol

DNeKTPOHHbIe (LndpoBble)
o0bpasoBaTesibHble pecypcsbl

Paspgen 1. NepBOHaYanbHble XMMUYECKUE NOHATHUA

Xumua — BarkHas 0bnacTb

Bubnnoteka LOK

1.1 €CTeCcTBO3HaHMA U NPAKTUYECKOMN 5 2
https://m.edsoo.ru/7f41837¢
[EeATeNIbHOCTU YesioBeKa
Bubnnoteka LLOK
1.2 BelecTtBa U XuMUYECKUE peaKkLLum 15 1
- peard https://m.edsoo.ru/7f41837¢c
Utoro no pasgeny 20
Pasgen 2. BaxkHeliwmne npeacTaBUTENN HEOPraHNYECKMX BELLLECTB
’1 Bo3agyx. Kucnopoa. MNoHsatue o6 6 Bubnunoteka LLOK
' oKcmaax https://m.edsoo.ru/7f41837¢
)9 Bogopoa.lNoHATMe 0 KucnoTtax u 8 1 Bubnnoteka LLOK
' conax https://m.edsoo.ru/7f41837¢
53 Boga. Pactsopbl. MoHATHE 06 5 1 1 Bubnunoteka LLOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢
2.4 OcHoOBHbIe Knaccol 11 1 1 Bubnnoteka LOK



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

HEeOopraHN4YeCKnx COE,EI,MHEHI/H‘;I

https://m.edsoo.ru/7f41837¢

Wtoro no pasaeny

30

Pasgen 3. Mepnoanyeckunin 3akoH 1 MNepuogmnyeckan cuctema Xmummyecknx anemexTos [. . MeHgeneesa. CTpoeHme aTOMOB. XMMMYECKan CBA3b.

OKNCANTENBbHO-BOCCTAHOBUTENbHbIE peakunn

MeprogmyecKknin 3aKoH U
MNepuognyeckas cnctema

bubnnoteka LOK

3.1 7
XMMUYeCcKnx anemeHTtos . U. https://m.edsoo.ru/7f41837¢
MeHgaeneeBa. CTpoeHune aToma
XummnyecKkana cBasb.
3.2 OkuncnutenbHo 8 bubnmoreka LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTE/IbHbIE peakuum
MUToro no pasgen 15 bubamorera LIOK
pasaely https://m.edsoo.ru/7f41837¢
Pe3epBHOe Bpemsa 3 bubnmorexa LIOK
: P https://m.edsoo.ru/7f41837¢
OBLLEE KOJIMYECTBO HYACOB NO 68

NMPOrPAMME



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

9 KNIACC

Konnuyectso vacos

INeKTpoHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpOANbHbIE MpakTnyeckme obpasoBaTenbHble pecypchbl
paboTbl paboTbl

Pasgen 1. Bew,ectBO U XuMmnyecKkme peakumm
11 MosTopeHue n yrnybneHne 3HaHNM OCHOBHbIX c 1 Bubnnoteka LLOK

' pa3aenos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHble 3aKOHOMEPHOCTN XUMUYECKUX 4 Bubnunoteka LOK

' peaKuuii https://m.edsoo.ru/7f41a636
13 DNeKTpoAnTUYEeCKasa guccoumauma. Xumnyeckume 8 1 1 Bubnnoteka LOK

' peakuuu B pacteopax https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 17
Pasgen 2. Hemetannbl u nx coeagmHeHna
)1 O6uLan xapaKTEPUCTUKA XUMUYECKUX 3/IEMEHTOB 4 1 Bubnnoteka LLOK

' VIIA-rpynnol. Fanorexbl https://m.edsoo.ru/7f41a636
59 0O6wWan xapaKTepuCcTUKa XMMUYECKUX 3/1€EMEHTOB 6 Bubnnoteka LLOK

' VIA-rpynnbl. Cepa 1 eé coeaAnHeHNs https://m.edsoo.ru/7f41a636
53 0O6uan xapaKTepuUcTUKa XMMUYECKUX 3/1EMEHTOB 7 1 Bubnnoteka LLOK

VA-rpynnbl. A3oT, docdhop 1 ux coegnHeHus

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



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

O6I.Ll,aﬂ XapPaKTePUCTUKA XUMUYHECKUX IN1IEMEHTOB

Bubnnoteka LOK

2.4 IVA-rpynnbl. Yrnepoa v KpemHUn U nx 8
Py POA W KP https://m.edsoo.ru/7f41a636
coeguHeHunn
Utoro no paspeny 25
Pazpen 3. Metannbl n nx coegmHeHUA
3.1 Obuwme cBOMCTBA MeTa/l/IoB 4 bubauoreka LIOK
' W https://m.edsoo.ru/7f41a636
3.2 BarkHelnwwmne meTtansbl U UX coeuHEeHUs 16 bubnmorexa LIOK
' A https://m.edsoo.ru/7f41a636
Utoro no pasgeny 20
Pasgen 4. XuMua v oKpyKarouwiaa cpesa
4.1 BewectBa 1 maTepmasbl B XXU3HM YesI0OBEKA 3 bubnmorexa LIOK
' - P https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 3
Pe3epBHOEe Bpems 3 bubauoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOMMYECTBO YACOB MO NMPOrPAMME 68



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

MOYPOYHOE MNJIAHMPOBAHUE

8 KNACC
Konunyectso yacos
DNeKTPOHHble UndpoBble
Ne n/n | Tema ypokKa
Beero KoHTpOoAnbHbIE MpaKTnueckue obpasoBaTte/ibHble pecypchl
paboTbl paboThbl
1 MpeameT xumnun. Posib XMnu B XXM3HN YenoBeKa. 1 Bubnunoteka LLIOK
Tena v BewecTsa https://m.edsoo.ru/ff0d210c
2 MoHATMe 0 meToAax NO3HAHUA B XMMNUU 1 bubauotexa LIOK
A https://m.edsoo.ru/ff0d227¢
MpaKkTnyeckas paboTta Ne 1 «lMpaBuna paboTbl B
3 nabopaTtopun 1 npnémbl obpalleHua ¢ 1 bubauorexa LIOK
patopun v P path https://m.edsoo.ru/fl0d23de
NabopatopHbiM 060pyA0BaHMEM»
4 Yucrble Bewectsa U cmecn. Cnocobbl pasaeneHuns 1 Bubnanoteka LLOK
cmecei https://m.edsoo.ru/ff0d26ca
5 MpaKTnyeckas paboTta Ne 2 «PasgeneHune cmecel 1 Bubnunoteka LLOK
(Ha NpMmepe OUNCTKM NOBapPEHHOM CoNn)» https://m.edsoo.ru/ff0d28c8
6 ATOMbI 1 MONEKYbI 1 bubnorexa LIOK
¥ https://m.edsoo.ru/ff0d2a6¢
; Xummyeckne snemeHTbl. 3HaKU (CMMBOJIbI) 1 Bubnunoteka LIOK

XUMUNYECKUX 3/1IEMEHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

Bubnnoteka LLOK

8 MpocTble U CNOXHble BELW,ECTBA
P - https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MONEKYNAPHOE YYeHNne bubnmorexa LIOK
ynap y https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOAHCTBA COCTaBa BeLecTB. XuMmuyeckasn
10 dopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX bubauotexa LIOK
pMy”a. https://m.edsoo.ru/ff0d2eae
3/IeMEeHTOB
1 OTHocUTeNIbHaA aToMHas macca. OTHocuTeIbHaA Bubnunoteka LOK
MOJIEKYIAPHAA Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBaa 401A XMMUYECKOTo 3/IeMeHTa B Bubnanoteka LLOK
coeHEeHUN https://m.edsoo.ru/ff0d350¢
13 Konunuectso Bewectsa. Monb. MonapHaa macca bubamoreka LIOK
tiecrea. o onAp https://m.edsoo.ru/ff0d5230
14 dusnyeckmne n xummnyeckune asneHna. Xmmmyeckas Bubnunoteka LLOK
peaKkuums https://m.edsoo.ru/ff0d37fa
15 Mpn3HaKkn 1 ycnosma NPoTeKaHNA XMMUYECKNX Bubnnoteka LOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHUA MaccCbl BelecTs. XMmnyeckume Bubnanoteka LLOK
ypaBHeHus https://m.edsoo.ru/ff0d3b88
17 BblunMcneHma Konnyectasa, Macchbl BeLecTsa no Bubnunoteka LLIOK
YPaBHEHUAM XMMUYECKUX pPeaKLmii https://m.edsoo.ru/ff0d5708
18 Knaccnoumkaumsa Xmummnyecknx peakuui Bubnanoteka LLOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2a6c

(coegmHeHun, pasnoXKeHusa, 3amelLeHna, obmeHa)

https://m.edsoo.ru/ff0d3{34

M. B. JJToMOHOCOB — Y4Y€HbIN-3HUMKNONE[MNCT.

Bubnanoteka LLOK

19
O606LieHMe 1 cucTemaTmsauma 3HaHUM https://m.edsoo.ru/ff0d40c4
20 KoHTposibHan paboTa Nol no Teme «BewecTtBa u Bubnnoteka LLOK
XMMUYECKMNE peaKkLnmn» https://m.edsoo.ru/ff0d4290
21 Bo3sayx — cmechb rasos. Coctas Bo3gyxa. Knucnopog, Bubnunoteka LOK
— 3/1IEMEHT U npocToe Bew,ecTso. O30H https://m.edsoo.ru/ff0d448¢
dUsnyeckne n XMMmn4ecKkne CBOMCTBA KNUCN0poaa
22 (peakunu okncneHus, ropeHne). NMoHaTHe 06 bubamoreka LIOK
peat  TOPERNE). https://m.edsoo.ru/ff0d4614
oKCUAax
23 Cnocobbl nonyyYeHns KMcnoposa B 1abopatopmm u Bubnunoteka LOK
NPOMbILLIIEHHOCTU. MpUMeHeHne Knucnopoaa https://m.edsoo.ru/ff0d497a
Tennosoli apdeKT XMMMUYECKON peakLumm, NOHATUE O
24 TEPMOXMMMUYECKOM YPABHEHUM, IK30- U bubanorexa LIOK
P vp ’ https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PeaKLMUAX
55 Tonnaueo (HedTb, yronb U meTaH). 3arpszHeHue Bubnanoteka LLOK
BO3/yxa, Cnocobbl ero NpeaoTBpaLLeHus https://m.edsoo.ru/ff0d4c4a
26 MpaKkTnyeckas paboTta Ne 3 no teme «MonyyeHne u Bubnaunoteka LLOK
cobupaHue Kucnopoaa, NsydeHue ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
57 Bogopoa — anemeHT 1 NpocToe Bew,ecTso. Bubnunoteka LLOK

HaxoxaeHue B npupoae

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d448e

dusmnyeckmne n XuMmyeckne CBOMCTBa BOOOpPOAa.

Bubnanorteka LLOK

28
MpumeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [MoHATUE O KMCcAoTax 1 connax bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nonyyeHns Boaopoaa B 1abopatopumn bubnvorexa LIOK
y AOPOA parop https://m.edsoo.ru/fl0d4ddo
31 MpaKkTnyeckas pabota Ne 4 no teme «MonyyeHne u Bubnanoteka LLOK
cobupaHue Boaopoaa, U3yyeHune ero CBOMNCTB» https://m.edsoo.ru/ff0d4{42
32 MonapHbIi 06bEM rasoB. 3akoH ABoragpo bubnnorexa LIOK
P ' P https://m.edsoo.ru/ff0d542e
BbluncneHuns ob6bEma, KO/IMUYECTBA BeLecTBa rasa
33 Nno ero U3BeCTHOMY KONIMYeCTBY BelllecTBa Unu bubnvorexa LIOK
N y v Betl https://m.edsoo.ru/ff0d55a0
06BbEMY
BbluMcneHns 06bEMOB razos No ypaBHEHUIO
34 eaKLUM Ha OCHOBE 3aKOHa OO bEMHbIX OTHOLLEHUN bubnnorexa LIOK
peart https://m.edsoo.ru/ff0d5708
rasos
35 dusmueckmne n xummnyeckme CBoMCTBa BOAbI bubnorexa LIOK
A https://m.edsoo.ru/ff0d587a
. Bubnanoteka LLOK
36 CocTaB ocHOBaHMM. NoHATME 06 MHAMKaTOpax

https://m.edsoo.ru/ff0d59¢e2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d542e

Bopa Kak pacTtBopuTEb. HacblweHHble 1

Bubnnoteka LLOK

37 HeHacblleHHble pacTBopbl. MaccoBas aonn
- P P A https://m.edsoo.ru/ff0d5b40
BeLLecTBa B pacTeope
MpakTnyeckana pabota N2 5 no teme
38 «MpurotoBneHne pacTBopoB C onpeae/IEHHOM bubamoreka LIOK
b . o P p" PeA https://m.edsoo.ru/ff0d5eba
MaccoBOM A0Nein pacTBOPEHHOIO BeLw,ecTBa»
39 KoHTposbHan paboTa Ne2 no teme «Kucnopoga, Bubnnoteka LLOK
Bopopoga. Boga» https://m.edsoo.ru/ff0d6342
40 OKcugpbl: cocTas, KnaccuduKkaums, HOMeHKnaTypa bubamoreka LIOK
AbL ’ Ha, vP https://m.edsoo.ru/ff0d664e
41 MonyyeHne n XMMMUYECKME CBOMCTBA KMCNOTHbIX, Bubnunoteka LLOK
OCHOBHbIX M aMbOTEPHbIX OKCUA0B https://m.edsoo.ru/ff0d664¢
42 OcHoBaHuA: cocTaB, Knaccupmkaums, Bubnunoteka LOK
HOMeHKAaTypa https://m.edsoo.ru/ff0d67ca
43 MonyyeHne U XMMMUYECKME CBOMCTBA OCHOBAHMUM bubamoreka LIOK
y https://m.edsoo.ru/ff0d67ca
44 Kucnotbl: cocTas, Knaccudukauma, HOMeHKNATypa bubamoreka LIOK
' ’ HaA, vp https://m.edsoo.ru/ff0dfee2
45 MonyyeHre U XMMUYecKmne cBOMCTBa KUCNOT bubnvorexa LIOK
4 https://m.edsoo.ru/ff0dfee2
46 Conu (cpeagHue): HomeHKNaTypa, cnocobbl Bubanorteka LLOK

nonyyeHuAa, xmummyeckume CBOWCTBA

https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d5eba

MpaKTnyeckas pabota Ne 6. PeweHune

Bubnnoteka LLOK

47 3KCNepuMeHTaNbHbIX 3aga4 nNo Teme « OCHOBHble
. https://m.edsoo.ru/00ad9b7¢
K/TaCCbl HEOPraHMYECKUX COeAUHEHUN»
48 [eHeTHYecKana CBA3b MeXay Knaccamm Bubnanoteka LOK
HeopraHMYecKnx coegmuHeHnn https://m.edsoo.ru/00ad9a50
49 0606ueHMe U cucTemaTM3aLnA 3HaHUI bubamorexa LIOK
- 4 https://m.edsoo.ru/00ad9cb2
50 KoHTposibHan paboTa Ne3 no teme "OCHOBHble Bubnnoteka LLOK
K/lacCbl HEOPraHMYECKUX coeanHeHnn" https://m.edsoo.ru/00ad9¢la
MepBble NOMNbITKK KAacCUPUKALMUN XUMNYECKNX
51 anemeHToB. [ToHATME O rpynnax CXo4HbIX bubamoreka LIOK
’ Py A https://m.edsoo.ru/00ad9ffa
3/IEMEHTOB
55 Mepuoamnyeckunii 3akoH 1 lNMeprnogmyeckas cuctema Bubnunoteka LOK
XMmmyecknx anemeHToB . N. MeHaeneesa https://m.edsoo.ru/00ada52¢
53 Mepuvoapl, rpynnbl, no4rpynnbl bubamoreka LIOK
PYIOARL, TRYNMbL, MOATPY https://m.edsoo.ru/00ada52c
54 CtpoeHue atomos. CocTaB aTOMHbIX Aaep. M3oTonbl bubamoreka LIOK
P ' ACP- https://m.edsoo.ru/00ada342
CTpoeHu1e aneKTPOoHHbIX 060/104EeK aTOMOB
55 anemeHTOB Meprnoanyeckon cucremsol . U bubamoreka LIOK
PHOA U https://m.edsoo.ru/00ada6bc
MeHpgeneeBa
56 XapaKTepucTnMKa XMMUYEeCKOro aJieMeHTa Mo ero

nonoxeHuto B Neprogmyeckom cucteme . U.

Bubnanoteka LOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ada6bc
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MeHgeneesa

https://m.edsoo.ru/00ada824

3Ha4yeHMe I'Iepmo,u,mquKoro 3adKOHa 414 pa3BUTuA

Bubnanoteka LLOK

57 HayKu 1 npakTukn. 1. N. MeHaenees — yuyéHblii,
y P A A y https://m.edsoo.ru/00ada96e
negaror v rpaxaaHuH
58 DNeKTPOoOTPULLATENBHOCTb aTOMOB XUMUYECKUX Bubnunoteka LOK
3/1eMEHTOB https://m.edsoo.ru/00adaab8
59 MoHHasa xmmmnyeckas cBAsb bubnorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHaa nonapHaa XMMMYeCcKan CBA3b bubnnorexa LIOK
P https://m.edsoo.ru/00adaab8
61 KoBasieHTHaA HeNnoNAPHaA XMMUYECKan CBA3b bubnnorexa LIOK
P https://m.edsoo.ru/00adaab9
62 CreneHb oKMcNeHun bubnnorexa LIOK
https://m.edsoo.ru/00adae28
63 OKMCINTENbHO-BOCCTAaHOBUTE/IbHbIE peaKkummn bubsmoteka LIOK
peaky https://m.edso0.ru/00adb076
64 OKnCANTENU N BOCCTAHOBUTENN bubnnorexa LIOK
https://m.edsoo.ru/00adb076
65 KoHTposibHan paboTa Ne4 no teme «CTpoeHue Bubnnoteka LLOK
atoma. XMMmyecKkan cBA3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIl ypoK. O606LLEHME N cUCTEMATM3ALMUA Bubnunoteka LOK

3HaHUMN

https://m.edsoo.ru/00adb33c
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PesepBHbIl ypoK. O6obLeHme 1 cuctemaTmsaums

Bubnanorteka LLOK

67 1

3HaHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIli ypoK. O606LeHMe N cucTemaTusaums 1 Bubnnoteka LLOK

3HAHW https://m.edsoo.ru/ff0d61c6
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2

9 KNIACC

Konunyectso 4yacos

JNeKTPOHHbIe LnppoBbIe

Ne n/n | Tema ypoka
Beero KOHTpOANbHbIE MpakTnyeckume obpasoBaTenbHble pecypchbl
paboThbl paboTbl
Mepuogmnyecknin 3akoH. MNepunoguyeckas
1 cuctema ec anemeHTOoB 1. U 1 bubauoreka LIOK
ncTema XMMMUYECKMX 31eMEHT .n.
https://m.edsoo.ru/00adb59e
MeHgeneesa
5 3aKOHOMEpPHOCTU B U3SMEHEHNWN CBOMCTB 1 Bubnmoteka LLOK
XMMWYECKUX 3/1IEMEHTOB NepBbIX TPEX Nepnoaos https://m.edsoo.ru/00adb6b6
3 Knaccnomkauma n HomeHknatypa 1 Bubanoteka LLOK
HEeopraHMYecKux BELLECTB https://m.edsoo.ru/00adb7e2
4 BuAbl XMMUYECKOM CBA3M M TUMbI 1 bubnamoteka LOK
KPUCTaN/INYECKMX PELLETOK https://m.edsoo.ru/00adbac6
KoHTposibHan paboTa Nel no Teme «loBTOpEHME
5 N yrnybneHune s3HaHUM OCHOBHbIX pasaesnios 1 1
Kypca 8 Knacca»
6 Knaccndumkauma XuMmnYeckmx peakLmm no 1 Bbubnamoteka LOK
Pa3IMYHbIM NPU3HAKaM https://m.edsoo.ru/00adbcb0
MoOHATME O CKOPOCTU XMMUYECKOW peaKL K.
Bbubanoteka LOK
7 MOHATME O FTOMOTEHHbIX N reTeporeHHbIX 1
https://m.edsoo.ru/00adbe9a
peakLumax



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
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MoHATME 0 XMMMYECKOM pPaBHOBECUMN. CDaKTOpr,

Bubnnoteka LOK

«INEeKTPOINTUYECKAR ANccoLmaLms.

8 BAINAIOLLME HAa CKOPOCTb XMMUYECKOM peaKkLummn u
- P pear https://m.edsoo.ru/00adc28¢c
NONOMEHNE XMMNYECKOro paBHOBECUSA
9 OKNCINTENbHO-BOCCTaHOBUTE/IbHbIE peakLmn Bubnnotexa LIOK
peary https://m.edsoo.ru/00adcade
10 Teopus aNEKTPOIUTUYECKOW ANCCOLMALLUN. Bubnnoteka LLOK
CunbHble 1 cnabble 31eKTPOAUTbI https://m.edsoo.ru/00adcd68
11 MOHHble ypaBHEHUA peaKLui Bubnnorexa LIOK
P peaKt https://m.edsoo.ru/00add448
XrMnuyeckune cBONCTBa KUC/NOT M OCHOBaHWI B
12 cBeTe npeacTaBneHUit 06 3INeKTPOAUTUYECKOM Bubnnotexa LIOK
pea P https://m.edsoo.ru/00add5d8
auccoumnaumm
XUmMMnyeckue cBOMCTBa COEN B CBETE
13 npeacTaBaeHn 06 3NeKTPONINTUYECKON Bubnnorexa LIOK
pea P https://m.edsoo.ru/00add8b2
auccoumnaumm
14 MoHATHEe O rnaponnse conem Bubnnotexa LIOK
AP https://m.edsoo.ru/00add9d4
15 0O606LueHne n cuctemaTmsauma 3HaHUM Bubnvorexa LIOK
W 4 https://m.edsoo.ru/00addd12
16 MpaKkTnyeckas pabota Ne 1. «PeweHune Bubnmoteka LOK
3KCNepUMEHTaNbHbIX 3a4a4» https://m.edsoo.ru/00addbfa
17 KoHTposibHana paboTa N22 no Teme

Bbubanoteka LOK



https://m.edsoo.ru/00addd12
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XuMMUYeckne peaKkLmn B pacTBOpax»

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

O6LIJ,aF| XapPaKTEPUCTUKaA rasIoreHoBs. Xumunyeckune

Bubanoteka LLOK

18
CBOICTBa Ha NpMMmepe xnopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConAaHaa KUCA0Ta, XMMUYeCcKme Bubnumoteka LLOK
CBOWCTBA, NONYyYeHWE, MPUMEHEHME https://m.edsoo.ru/00adel104
20 MpakTnyeckana pabota N2 2 no Teme «llosyyeHne bubnanoteka LOK
CO/IAHOW KUC/IOTbl, U3y4yeHMe eé CBOMCTBY https://m.edsoo.ru/00ade348
BbluMCNEHNs NO YPaBHEHUAM XMMUYECKUX
21 eaKunii, ecnn ogMH U3 peareHToB JaH B Bubamorexa LIOK
peartinm, A P A https://m.edsoo.ru/00ade488
n36bITKe
Bubanoteka LLOK
22 Ob6uian xapaKTepucTnKka anemeHToB VIA-rpynnbl
- P P Py https://m.edsoo.ru/00ade64a
AnnotponHble moanduKaumm cepsi.
23 Haxo»(p eHue ce jmd)eé C;Le VIHepHMl7| B Bubnmoreka LIOK
A P U'D' https://m.edsoo.ru/00ade64a
npupoae. XuMmnyeckne CBOMCTBa cepbl
" CepoBoaopoa, CTpoeHue, pU3nYecKme u bubanoteka LLOK
XMMMUYECKMe CBOWCTBA https://m.edsoo.ru/00ade802
55 Okcunapbl cepbl. CepHan KMcnoTa, Gusnyeckue m Bubnmoteka LLOK
XMMWYECKMe CBOMCTBA, NPUMeEHeHne https://m.edsoo.ru/00adea28
XMMMUECKME peaKkuuu, exallme B OCHoBe
26 NPOMBbILL/IEHHOIO cnocoba nosiy4eHns cepHom Bubanoteka LIOK

KMCNOTbl. XMMUYECKoe 3arpA3HeHne
OKpY*KaloLLel cpeabl coeAnHEHNAMM cepbl

https://m.edsoo.ru/00adec8a
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BbluMcneHne maccoBom A0/ BbIXO4a NPOAYKTa

Bubnnoteka LLOK

27
peakuuu https://m.edsoo.ru/00adec8a
O6Lwwan xapakTepncTUKa anemeHToB VA-rpynnbl.
28 A30T, pacnpocTpaHeHue B npupoae, dpmusnyeckme bubamoreka LIOK
» pacnipoctp B phpoas, https://m.edsoo.ru/00adeeca6
N XMMUYECKne CBONCTBA
29 AMMMaK, ero GUsnYeckne n xumuyeckme Bubnnoteka LLOK
CBOICTBa, NOAYYEHNE U NPUMEHEHUE https://m.edsoo.ru/00adf004
30 MpaKkTnyeckas paboTta Ne 3 no Teme «MonyyeHue Bbubnnoteka LLOK
aMMMaKa, U3y4eHMe ero CBoMCTB» https://m.edsoo.ru/00adf180
31 A30THasf KUCnoTa, eé pUsnyecKkme n Xmummyeckue Bbubnmoteka LOK
CBOMCTBA https://m.edsoo.ru/00adf306
Mcnonb3oBaHWe HUTPATOB U CONE aMMOHMA B
32 KauyecTBe MUHepPabHbIX yO06peHuiA. Bubanoteka LLOK
XMmMYecKoe 3arpa3HeHMe OKpyrKatoLLel cpeapl https://m.edsoo.ru/00adf518
coeguMHeHMAMM a30Ta
docdop. Okeng pocdopa (V) u pocdopHan
33 KMcnoTta, GUsnyeckue u Xumumyeckme cBOMCTBA bubauoreka LIOK
’ ’ https://m.edsoo.ru/00adf68a
nosiyyeHune
Ucnonb3oBaHne dpocdaTos B KayecTse
34 MWHEpPANbHbIX YyA0OpeHUt. 3arpsasHeHne bubauoreka LIOK
P . yAoLP -=arp https://m.edsoo.ru/00adfc20
npupoaHon cpeapl pochatamum
35 Yrnepog, pacnpocTpaHeHue B NpUpoae, Bbubnnoteka LLOK

du3nYecKne U XMMUYECKMe CBOMCTBA

https://m.edsoo.ru/00adfd9c
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OKcugbl yrnepoga, ux pusmyeckme u

Bubnnoteka LOK

36 XMMUYECKNE CBOMCTBA. IKOJIOTMYECKMNE
https://m.edsoo.ru/00adfebe
npobaembl, CBA3aHHbIE C OKCMAOM yrnepoaa (1V)
37 y . Bubanoteka LLOK
rosibHan KMCA0Ta 1 eé conu
https://m.edsoo.ru/00ac006¢
MpakTnyeckas pabota Ne 4 no teme "MonyyeHune
Bubnnoteka LOK
38 yrnekucsioro rasa. KauectseHHasa peakums Ha
N https://m.edsoo.ru/00ae027e
KapboHaT-MOoH
39 MNepBOHaYanbHble MOHATMA 06 OpPraHNYECKUX Bubanoteka LLOK
BELLLeCTBAxX KaK 0 coeaMHEHUAX Yrnepoaa https://m.edsoo.ru/00ac054¢
40 KpemHuin n ero coeanHeHma Bubamorexa LIOK
P A https://m.edsoo.ru/00ac080a
MpakTnyeckana pabota Ne 5. PeweHune
41 enTa o Bbubnamoteka LOK
3KCNepMMEHTabHbIX 3aJa4 No Teme
P . A https://m.edso00.ru/00ae0bf2
«BarkHelLWwmne HemeTan bl U UX COEANHEHUA»
42 KoHTposibHan paboTa N23 no Teme «BaxkHenwme Bubnnoteka LLOK
HeMeTan bl U UX COeANHEHUA» https://m.edsoo.ru/00ac0c18
Ob6Lan xapaKTepMUCTUKa XMMUYECKUX 3/1IEMEHTOB
43 — meTannos. MeTtananyeckas ceasb U Bubanoteka LLOK

mMeTannnyeckaa Kpnucrtanandeckaa DELIJéTKa.
dusnyeckmne ceoicTBa MeTasnioB

https://m.edsoo.ru/00ae103e
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XMMMYecKune cBOMCTBA METaN/OB.

Bubnnoteka LOK

44 DNEKTPOXUMMUUYECKUI PAL, HaNPAKEHUN
P PAA P https://m.edsoo.ru/00ael156
MeTannoB
Ob6wue cnocobbl nonyvyeHns metannos. Crniasbl.
45 BbluncneHnA No ypaBHEHUAM XMMUYECKUX Bubnmoteka LLOK
peakuuit, eciv oauH N3 peareHToB COAePMKUT https://m.edsoo.ru/00ael 156
npmumecu
46 MoHATME O KOPPO3MKN METANNOB bubamoreka LIOK
PP https://m.edsoo.ru/00ac1278
47 LLlenoyHble meTannbl Bubamoreka LIOK
https://m.edsoo.ru/00ae14b2
48 OKcnabl n rMapPoKCMabl HaTPMA U Kanua Bubnnorexa LIOK
A AP A P https://m.edsoo.ru/00ac14b2
49 LLlenoyHo3eme ibHble MeTal/ibl — KanbLUUi 1 Bubanoteka LLOK
MarHum https://m.edsoo.ru/00aec15¢e8
. Bbubnnoteka LOK
50 Ba)xHenwue coeagnHEHUA Kanbuma
https://m.edsoo.ru/00ael5¢8
51 0O606LueHMe N cuctemaTmsaumna 3HaHUI
52 YécTKocTb BoAbl U CNOCOObI €€ yCTPaHEeHUS bubamoreka LIOK
A yerp https://m.edso00.ru/00ac1886
53 MpaKkTnyeckas paboTta Ne 6 no Teme "HEcTkocTb Bubnmoteka LOK

BO/Abl U MeToApbl eé ycTpaHeHus"

https://m.edsoo.ru/00aeclae8
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Bubnnoteka LLOK

54 ANOMUHUIN
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOMCTBa OKcUaa 1 rmapokcmaa Bubnmoreka LIOK
P a AP A https://m.edsoo.ru/00ac1c64
Bubanoteka LLOK
56 HKeneso H
https://m.edso00.ru/00ae1d86
- OKcuabl, rMapoKcmabl U conu xenesa (Il) n Bubnnoteka LLOK
wenesa (Ill) https://m.edsoo.ru/00ae35¢6
58 O6o6LieHMe 1 cucTemaTmM3aumsa 3HaHNM
MpaKTnyeckas pabota Ne 7. PeweHune
59 9KCNepuMeHTaNbHbIX 33434 No Teme bubamorexa LIOK
P . A https://m.edsoo.ru/00ae3de8
«BarkHelLWwmne meTansibl U UX COEAUHEHUAN
BbluMCNEHUS NO YPaBHEHUAM XMMUYECKNX
60 peaKkuuin, ecnv oAuH U3 peareHToB AaH B Bubnumoteka LLOK
N36bITKE NN COAEPKUT NPUMECU. BbluncieHus https://m.edsoo.ru/00ae1750
MacCOBOW [10/11 BbIXOAa NPOAYKTa peakuum
61 0606ueHMe U cucTemaTmM3aLnAa 3HaHUI
62 KoHTposibHan paboTa Ne4 no Teme «BaxkHenwme
METa bl U UX COEANHEHUA»
63 BeuwectBa U maTepuanbl B NOBCEAHEBHOM KU3HU Bubnumoteka LLOK
YyenoBeKa https://m.edsoo.ru/00ae3f50
64 XrmnyecKkoe 3arpssHEHNE OKpYrKatoLwel cpeabl

Bubnumoteka LLOK
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https://m.edsoo.ru/00ae4270

Ponb xumnu B peweHnn aKoN0ormM4ecKknx

bubnnoteka LLOK

65 1
npobnem https://m.edsoo.ru/00ae4270
66 PesepBHbIl ypoK. O6obLieHme u 1 Bubnmoteka LOK
cuctemaTmsauma sHaHUI https://m.edsoo.ru/00ac0d0a
7 PesepBHbIl ypoK. O6obLieHme n 1 Bubnnoteka LLOK
cucTemaTmM3aumnsa 3HaHUM https://m.edsoo.ru/00adb33c¢
68 Pe3epBHbIl ypok. O606LeHne n 1 bubnnoteka LOK
cucTeMaTM3aUmns 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLLEE KOJIMYECTB YACOB NO NPOrPAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA
OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

YuebHukn: Xumms. 8 knacc. NabpuensH O.C., Octpoymos WU.T., Cnagkos C.A. - M.: MpocBeleHne,
2020r.

Xumunsa. 9 knacc. NabpuensH 0.C., Octpoymos W.T., Chagkos C.A. — M.: lNpoceeweHune, 2021r.

METOAWNYECKUE MATEPUAJIbI ONA YYUTENA

MeToaunyeckne matepuasnbl caita «EanHoe cogepykaHue obuiero obpasoBaHma»
https://edsoo.ru/metodicheskie-materialy/

LUN®POBbIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Poccuitckan aneKkTpoHHas WwKkona https://resh.edu.ru/

Mos wkona https://myschool.edu.ru/
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