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NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma noO XMMUM Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus
cocTaBfieHa Ha ocHoBe TpeboBaHWA K pesynbTatam OCBOEHUS OCHOBHOW
obpasoBaTenbHON NporpamMmMbl OCHOBHOIO obLiero obpasoBaHusi, NpeacTaBNeHHbIX
B ®IOC OO0, a Takke Ha ocHoBe hefepanbHon paboyven nporpaMmbl BOCNIUTaAHUS
M C Y4YETOM KOHUEeNuuMn npenogaBaHMa Yy4ebHOro npegmetTa  «Xumusi» B
obpasoBartenbHbIX opraHmsaumax Poccuiickon degepaumm.

Mporpamma no xumumm Oaé€T npeacTaBreHMe O uUensax, obuen crpaternm
00y4eHuns, BOCNUTaHUS 1 pasBuTnAa obyyarowmxcsa cpegcrsamm y4ebHoro npeamera,
yCcTaHaBnMBaeT o0bs3aTenbHOE nNpeaMeTHOe coaepXaHue, npegycMmatpuBaeT
pacrnpefgerneHne ero no Kraccam W CTPYKTypupoBaHuWe Mo pasgenam u Temam
nporpaMmbl N0 XMMWUKW, onpefensieT  KONMYECTBEHHble U KaydeCTBEHHblE
XapaKTEPUCTUKN COAEpPXaHUSA, pPeKoMeHOyeMytl MocrefoBaTelbHOCTb U3yYeHUs
XUMUKN C YY4ETOM MEXNPEOMETHbLIX U BHYTPUNPEAMETHbIX CBA3EN, NOrMkn y4ebHoro
npouecca, BO3pPaCTHbIX OcobeHHOCTen oby4valromxcs, onpeaensieT BO3MOXHOCTU
npegmeTta And peanu3auun TpeboBaHW K pesynbTatam OCBOEHUS OCHOBHOW
obpasoBaTenbHOM NpPorpaMmbl Ha YPOBHE OCHOBHOMO 0bLiero obpasoBaHust, a Takke
TpeboBaHU K pesynbTatam oby4eHNs XMMUM Ha YPOBHE Lienen n3ydyeHnsa npegmeTta
N OCHOBHbIX BMAOB Yy4ebHO-NO3HaBaTeNIbHOW OesATenbHOCTM oby4arowerocss no
OCBOEHUI0 Y4eBHOro cogepxaHus.

3HaHMe XUMUM CRYXUT OCHOBOW ANnd  (OPMUPOBAHUS MUPOBO33PEHUS
obyvaroulerocs, ero npeacTaBfieHUn O MaTepuaribHOM €AWHCTBE MUpa, BaXkKHYH
ponb wurpalT opMUpYyEMbIE XMMUEW NPEACTaBMEHUS O B3aMMOMNpeBPaLLEHUSIX
3Heprum n o6 3BonOUMM BeLEeCTB B nNpupoge, O MyTaX pelleHus rnobarnbHbIX
npobrnem YCTOMYMBOrO pPas3BUTUS YenoBevecTBa — CbIPbEBOW, 3HEPreTU4ecKomn,
NULLEBON N 3KONOrM4Yeckon 6esonacHocTn, Npobnem 3opaBoOXpaHEHUS.

N3yyeHne xumumu:

cnocobCcTByeT  peanu3auum  BO3MOXHOCTEM  ONs  CamMopasBuTUMS U
opMUPOBAHUSA KyNbTYpbl IMYHOCTU, €€ 06LLEN N DYHKLUMOHANBbHON rPaMOTHOCTMU;

BHOCWUT BKMag B (QOPMMPOBAHME MbILLMEHUS U TBOPYECKMX CMOCOBHOCTEN
obyyalLlnxcsl, HaBbIKOB WX  CaMOCTOSTENbHOM  y4yebHOW  OesaTenbHOCTH,
3KCNEepUMEHTanbHbIX M UCCNefoBaTeNbCKMX YMEHUA, HeobXoOAMMbIX Kak B
NoBCEHEBHOW XXN3HU, TaK N B NPOEeCCUOHaNbHON AeATENbHOCTY;

3HAaKOMUT CO CneumdUKON Hay4YHOro MbILWNEHUs, 3aknagblBaeT OCHOBbI
LLeNIoCTHOro B3rnsida Ha eQuUHCTBO NMPUPOAbLI N YeroBeka, ABNAETCA OTBETCTBEHHbLIM
aTanomMm B (bOPMMPOBAHUN ECTECTBEHHO--HAY4YHOW PaMOTHOCTI 0byyatoLmxcs;

crnocobcTByeT (POPMUMPOBAHMIO LIEHHOCTHOMO OTHOLUEHMSI K €CTECTBEHHO-
-Hay4HbIM 3HAHWSIM, K NMPUPOAE, K YerioBeKy, BHOCUT CBOW BKIad B 3KONOrMyeckoe
obpasoBaHne obyyaroLmxcs.

[aHHble HanpaBneHust B 00y4YeHUM xumum obecneymBaloTCca CcneunduKon
cogepxaHma  yyebHOro  npegmeTa,  KOTOPbIM  SBMSETCS  Nedarornyecku
aganTUpOBaHHBIM OTpaXeHnemM 6a30BON HayKU XMMUM Ha onpenenéHHOM aTane eé
pasBuTMS.



Kypc XxuMunM Ha ypoBHEe OCHOBHOro obuiero obpasoBaHuUs OpUEHTUPOBAH Ha
OCBOEHMe 0by4yalWwmnMUCca CUCTEMbI NepBOHaYasibHbIX MOHATUA XUMUW, OCHOB
HeopraHM4Yeckom XMMUN N HEKOTOPBIX OTAESNbHbIX 3HAYUMbIX NMOHATUN OpraHNYeCcKon
XUMUWN.

CTpyKTypa copepXaHust nporpaMmmbl Mo XUMUM CPOPMUPOBaHa Ha OCHOBE
CUCTEMHOro nogxopda kK eé usydeHuwo. CopepxaHue cknagblBaetcad U3 CUCTEMbI
NOHATUN O XUMUYECKOM 3JIIEMEHTE U BELLECTBE M CUCTEMbI MOHATUA O XUMUYECKOMN
peakummn. O6e 3TU CUCTEMbI CTPYKTYPHO OpraHuM3oBaHbl MO  MPUHUMMY
nocriefoBaTesNibHOro pasBUTUSA 3HAHWA Ha OCHOBE TeopeTUYeCKUX npeacTaBneHui
pasHOro ypoBHS:

— aTOMHO--MOJEKYSIAPHOro Y4eHUsI Kak OCHOBbI BCEMO €eCTECTBO3HAHUS;

— MNepunogunyeckoro 3akoHa [1. 1. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMWK;

— YYEHMS O CTPOEHUN aTOMa U XMMNYECKOWN CBA3N;

— npeAacTaBneHnin o6 9NEeKTponuMTMYECKon [uccounaumm BewecTB B
pactBopax.

TeopeTnyeckne 3HaHUMS paccMaTpuMBalOTCA Ha OCHOBE  SMMUPUYECKU
NONyYeHHbIX U OCMbICNIEHHbIX (PaKTOB, Pa3BMBAlOTCHA NOCreAoBaTeNlbHO OT OOHOMO
YPOBHS K APYromy, BbIMOMHAS YHKLMM OOBSACHEHUS N NPOrHO3MPOBAaHUSA CBOWCTB,
CTPOEHUS U BO3MOXHOCTEN MPAKTUYECKOrO NMPUMEHEHUS U MOMyYEeHUs n3yvyaemblX
BELLEeCTB.

OcBoeHMe nporpamMmbl MO XMMUMM  crnocobeTByeT  POPMUPOBAHMIO
npeactaBneHns 0 XMMUYECKOM COCTaBNAILLEN HAyYHOW KapTUHbI MUpa B Noruke eé
CUCTEMHOWN NpUPOAbl, LLIEHHOCTHOrO OTHOLIEHUA K Hay4dHOMY 3HaHUIO U MeToAdam
No3HaHus B Hayke. M3ydeHne XxmmMum NnponcxoguT ¢ NpuBrieYeHMeEM 3HaHUN N3 paHee
N3yYeHHbIX y4ebHbIX npeameToB: « Okpyxatowmum mupy, «bruonorna. 5-7 knaccel» u
«®usmka. 7 kraccey.

Mpn n3ydeHnn xummm nponcxoanT popmMmpoBaHme 3HaHU OCHOB XMMUYECKOM
Hayku Kak obrnactu COBPEMEHHOr0 eCTeCTBO3HaHWUS!, MPaKTUYeCKOW OesTenbHOCTH
YyernoBeka M Kak OAHOr0 M3 KOMMOHEHTOB MWPOBOM KynbTypbl. 3agaya yyebHoro
npegmMmeTa cocTouT B oOPMUPOBAHUN CUCTEMbI XMMUYECKUX 3HAHUN — BaXXKHEWLLUX
(haKkToB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MONOXEHUN, OOCTYMNHbLIX 0606LeHnn
MMPOBO33PEHYECKOrO XapakTepa, s3blka Hayku, B NPUoBLLEHNN K HAYYHbIM MeTogam
NMO3HaHUS MPU U3YYEHUN BELLECTB U XUMUYECKUX peakuun, B hOpMUPOBAHUN U
pasBMUTUM NO3HABATENbHbIX YMEHUN U X NPUMEHEHUN B y4eOHO-NO3HaBaTENBHOM U
y4yebHo-nccnegoBaTenbCkon  OeATenbHOCTW, OCBOeHMM npaBun  6e3onacHoro
obpalleHna ¢ BelwecTBaMun B NOBCEAHEBHOM XXU3HU.

Mpy U3y4eHUn XMMUKM Ha YpOBHE OCHOBHOrO obuiero obpasoBaHUsA BaXKHOE
3Ha4yeHue npruobpenu Takue uenu, Kak:

— (popmupoBaHMEe WHTENMEKTyarbHO pPasBUTOM JIMYHOCTM, T[OTOBOM K
camoobpa3oBaHuio, COTPYAHUYECTBY, CaMOCTOSATENbHOMY MNPUHATUIO pPeLUeHUn,
cnocobHom aganTMpoBaTbCA K ObICTPO MEHSIHOLMMCSH YCIOBUSIM XXU3HMU;

—  HanpaBneHHOCTb  oby4yeHMss Ha  cucTtemaTudeckoe  npuobLueHne
obyyalowmxca K CaMOCTOATESNIbHOW MO3HaBaTEeNbHON AEATENbHOCTU, HayYHbIM



MeToAdaM MO3HaHUA, (OPMUPYIOLLMM MOTMBaLMIO U pasBUTME CMNOCOBOHOCTEN K
XUMUK;

— obecneyeHne ycnoBuir, cnocobCTByOWNX NpuobpeTeHnto obyyarowmnmmca
onbiTa pasHOOOpa3HOM AesATeNbHOCTM, MNO3HaHUA W CaMOMO3HaHWUS, KITHYEBbIX
HaBbIKOB (KITHOYEBBLIX KOMMETEHUMI), UMEKLMX YHUBEpPCarbHOEe 3HavyeHue Angd
pasnU4YHbIX BUOOB OeATENBHOCTY;

— opmupoBaHme obwen YHKUMOHANbHOM U €CTeCTBEHHO-HayYHOWM
rPaMOTHOCTU, B TOM YMCHE YMEHU OBBACHATb U OLEHNBAaTb SBNIEHUS OKpYXatoLLero
MUpa, UCNONb3YS 3HAHWUS N ONbIT, NOSTyYEHHbIE NMPU N3YYEHUU XUMUU, NMPUMEHATD UX
npu peLeHnn npobnem B NOBCEOHEBHOM XXN3HU U TPYAOBOW AEATENbHOCTH;

— hopmupoBaHune y obyyaroLmMxcs ryMaHUCTUYECKUX OTHOLLEHUI, NOHUMaHMWS
LUEHHOCTM XUMMUYECKUX 3HaHWUM Ona BblpaboTku 3Komnormdecku uenecoobpasHoro
nosedeHuss B ObITY M TPyAOBOM AEATENbHOCTM B LENsX COXPaHEeHUs CBOEro
30POBbS U OKpY>KatoLlen NpupoaHon cpeapl;

— pasBuTME MOTMBaAUMM K OOYyYeHMIo, CNOCOBHOCTEN K CaMOKOHTPOM WU
CaMOBOCMNNTaHUIO Ha OCHOBE YCBOEHUS obLeyenoBe4eckmx LEeHHOCTEN, FOTOBHOCTH
K OCO3HaHHOMY Bbl6OpYy Npocuns U HanpaBneHHOCTN JarbHENLEro oby4yeHus.

O6Lee yncno 4Yacos, OTBEAEHHbIX ANA U3YyYEeHUs XMMUM Ha YPOBHE OCHOBHOIO
obwero obpasoBaHus, coctasnseT 136 yacos: B 8 krnacce — 68 4vacoB (2 yaca B
HeJerno).

Pabo4yas nporpamma BocnuTaHna peanuayeTcs B pamkax moayns «LkonbHbIn

YPOK» Yepes JOCTUXKEHUE NMNUYHOCTHBLIX pe3ynbTaToB 00yYeHUs Ha KaXOaoM ypoke C
YYETOM coepkaHus ypoka.



COOEPXXAHUE OBYYEHUA

8 KIIACC

lNepBOoHaYanbHbIe XMMUYECKNE NOHATUSA

MpeomeTt xumun. Ponb XmmMun B XXN3HU YernoBeka. XMMus B cucteme Hayk. Tena um
BellecTBa. dusnyeckne CBONCTBA BelleCTB. ArperatHoe COCTosiHMe BellecTB. [MoHaTre
0 MeTodax No3HaHWsa B xumuun. Yuctble BewectBa M cmecn. Cnocobbl pasgeneHus
cmecen.

ATOMBbI 1 Monekynbl. XumMnyeckme anemeHTbl. CUMBOSMbI XMMUYECKNX 3NTIEMEHTOB.
MpocTbie 1 CnoXxHble BelecTBa. ATOMHO-MOSEKYISAPHOE YYeHMe.

Xvmunyeckass popmyna. BaneHTHOCTb aTOMOB XMMWYECKUX 3NEeMEHTOB. 3aKoH
NnocToAHCTBa cocTaBa BewlecTB. OTHocuTenbHass atoMHas macca. OTHocuTernbHas
MornekynsipHas macca. MaccoBas [onsi XMMUYECKOro afieMeHTa B COeJMHEHUN.

KonnyectBo BewectBa. Monb. MonspHas macca. BsaumocBsasb KonmyecTtBa,
MaccCbl M YyMcna CTPYKTYPHbIX €AnHWL BewecTBa. PacyéTtbl No hopmynam XMmMmMYecKnx
coeVHEHU.

dunsnyeckne n xmmmyeckme saBrneHnsa. XuMmnyeckas peakumsi n eé npusHaku. 3akoH
COXpaHEeHMs1 MacCbl BeLLEeCTB. XMMMYecKkne ypaBHeHusi. Knaccmdumkaumsa XMMUYECKUX
peakuumn (CoeanHeHus1, pasnoXxeHusl, 3aMeLLeHns, obmeHa).

Xumu4deckull aKcrnepumeHm:.

3HAaKOMCTBO C XMMMYECKOM MOocyaon, npasunamu pabotel B nabopatopum u
npuémammn obpawieHns ¢ nabopatopHbiM 06OpyaOBaHMEM, U3YYEHWE U OnucaHue
d13nyecknx CBONCTB 0OpasLoB HeopraHMYeckux BellecTs, HabnwogeHne uanyecKknx
(nnaBneHne BoOCKa, TasHWe nbAa, pacTupaHue caxapa B CTyMNKe, KuNeHue U
KOHOEeHcauus BOAbl) M XMMMYECKMX (FTOpeHWe CcBeuvu, npoKanvBaHWe MeaHOM
NPOBOSIOKN, B3aMMOOENCTBME Mefa C KACIOTOW) siIBNEeHWn, HabngeHue n onucaHue
NPU3HAKOB MPOTEKaHUs XMMUYECKMX Peakunin (pasnoxeHue caxapa, B3anmoaencreue
CEepHOM KUcnoTbl C xnopuaom 6Gapus, pasnoxeHune rugpokcnaa megu () npwm
HarpeBaHuUW, B3auMMoAeWnCcTBME Xenesa C pactBopoMm conu meanm (ll), wsyveHue
crnocoboB pasfeneHna cMecen: ¢ NoOMOoLWb0 MarHuta, ounbTpoBaHue, BbiNapuBaHue,
ANCTUNNALMS, XpomMaTtorpadua, npoBedeHne O4YUCTKU NoBapeHHOW conu, HabnwgeHve
N onucaHve pesynbTaToB NPOBEAEHUS ONbiTa, UIOCTPUPYIOLWErO 3aKOH COXpaHeHUs
Macchbl, CO34aHMe Moaenen Monekyn (LapocTepXXHEBDIX).

BaxHenwune npeacraBUTENN HEOPraHUYeCKUX BeELLECTB

Bosgyx — cmecb rasoB. CocTtaB Bo3gyxa. Kucnopog — anemMeHT M npocToe
BelecTBO. HaxoxaeHne kucnopoga B npupoae, hmsnyeckne n xmmmyeckne CBOMCTBa
(peakumn ropenus). Okcuapbl. [MpumeHeHne kucnopoga. Cnocobbl  nonyyeHus
Kncrnopoga B nabopatopun 1M NpoMbilLeHHOCTU. KpyroBopoT Kucrnopoga B nNpupoae.
O30H — annoTponHasa Mmoanukaumnsa Kucnopoaa.

TennoBon apdekT XMMNUYECKON peakumu, TEPMOXUMUYECKUE YPABHEHUS, 9K30- U
aHOOTEpMUYECKME peakumn. TonnmBo: yronb M MeTaH. 3arpsAs3HeHvMe Bo3agyxa,
ycuneHne napHUKoBoro addekTa, paspyLleHne 030HOBOro Crosl.

Booopon — anemMeHT n NpocToe BelwlecTBo. HaxoxaeHne Bogopoaa B npupoae,
PU3NYECKNE U XMMUYECKME CBOMCTBA, NPUMEHEHME, cnocobbl nonyvyeHms. Kncnotbl u
conu.

MonsipHbii 061EM rasoB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSIM.
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dusnyeckmne ceonctea Boabl. Boga kak pactBoputenb. PactBopbl. HacbiweHHble
N HeHacblWweHHble pacTBopbl. PactBopuMocTb BewecTB B Boge. MaccoBaa gons
BellecTBa B pacTtBope. Xumudeckme ceornctea Boabl. OcHoBaHUs. Ponb pacTBOpoB B
npupoae 1 B XM3HW YernoBeka. KpyroBopoT Bofbl B npupoae. 3arpsasHeHne npupoaHbIX
BoA. OxpaHa 1 04McTKa NPUPOOHbLIX BOA.

Knaccudmkaums HeopraHudecknx coeauHeHnn. Okemgbl.  Knaccudomkauyus
OKCKOOB: coneobpasytoLime (ocHOBHbIE, KMUCIOTHbIE, am@oTepHble) n
Heconeobpasyowmne. HomeHknatypa okcuaoB. PusmMyeckme M XMMUYECKME CBOMCTBA
okcmnpos. MNonyyeHne okenaos.

OcHoBaHus. Knaccudgukaums OCHOBaHUK: LWENOYN U HEPACTBOPUMbIE OCHOBAHUSI.
HomeHknatypa ocHoBaHuin. ®Pusnyeckne U XMMUYECKMEe CBOMCTBA OCHOBaHUMN.
[Mony4yeHne ocHoBaHUW.

Kucnotbl. Knaccudumkauma kucnot. HomeHknaTypa kucnot. dusmyeckne wn
XUMUYecKmne ceoncTBa Kucnot. Pag aktueHocTn metannoB H. H. BekeTosa. Nony4eHne
KMcnor.

Conun. HomeHknatypa conen. ®duamyeckme M XMMUYECKME CBOWCTBA COMEN.
Mony4eHue conen.

"eHeTU4YecKkasn CBA3b MeXAy Krnaccamu HeopraHMYeCKNX COeaUHEHUMN.

XumMu4deckKul 3KcrnepumMeHm:

Ka4yeCTBEHHOE oOnpenerieHne COAep)KaHusi Kucrnopoga B BO3gyxe, MNOSyvyeHue,
cobupaHue, pacno3HaBaHMe W W3y4eHMe CBOWCTB kKucnopoga, HabnwgeHue
B3aMMOAENCTBUSA BELLECTB C KMCMOPOAOM U YCIOBUA BO3HUKHOBEHUSA U MpeKpaLLeHns
ropeHus (noxapa), o3HakomfieHune C obpasuamu OKCUOOB M OMUCaHWe UX CBOWCTB,
nonyyeHue, cobupaHue, pacnosHaBaHWE U U3y4YeHME CBOWCTB Bogopoda (ropeHue),
B3anmogencteme Bogopoda c okcuaom wmeagn  (Il)  (BO3MOXHO uMcCnornb3oBaHue
Bugeomatepuanos), HabnwogeHve ob6pasuoB BewecTB KonmyectBoM 1 MOSb,
nccrnegoBaHne ocobeHHOCTEN pacTBOPEHMS BELLECTB C pasfiMyHOW pPacTBOPUMOCTLIO,
NPUroToBNeEHNEe pacTBOPOB C OMNpenenNéHHON MaccoBOW [Ofie pPacTBOPEHHOrO
BELLlECTBa, B3aMMOLENCTBME BOAbl C MeTannamu (HaTpMem M Kanbumem) (BO3MOXKHO
ncnonb3oBaHWe BuAaeomaTepuanoB), uccregoBaHne 06pa3LoB  HeopraHWYecKuUx
BELWECTB PasfN4YHbIX KNaccoB, HaONOAEHMEe W3MEHEHUsI OKpackM WHAWKATOPOB B
pacTBopax KWUCMNOT M LWeNnoyen, umsydeHme B3aumogencTBms okcuga megun (ll) c
pacTBOPOM CEPHOM KUCAOTbI, KUCIIOT C MeTassiamu, peakuMn HeuTpanumsauuu,
noslyyeHMe HepacTBOPMMbIX OCHOBAHWW, BbITECHEHWE OOHOro MeTanna LpyruMm ur3
pacTBopa COJiM, pPELLUEHNe 3KCNepuMeHTarnbHbIX 3agay no teme «BaxHenwme knaccol
HeopraHN4YecKNXx CoeaNHEHNNY .

Mepuoaunyecknn 3akoH n MNepuognyeckaa cucteMa XMMUYECKUX INIEMEHTOB
O. WN. MenpeneeBa. CtpoeHue atomMoB. Xumuyeckasa cBA3b. OKUCNUTeNnbHO-
BOCCTaHOBUTENbHbIE peaKkuu

MepBble nonbITKM Knaccudukaumm XMMUYECKNX aremeHToB. NMoHATHMe o rpynnax
CXOOHbIX 3fIEMEHTOB (WENOYHble M  LWENOYHO3EMENbHbIE MeTanmbl, ranoreHsol,
WMHEPTHbIE rasbl). ANeMEHTbI, KOTOpble 00pa3ylT aM(OTePHbIE OKCUAbLI U TMOPOKCUAbI.

MNepunognyeckuin 3akoH. lNepunogndeckas cucrema xmmmuyeckux anemexHTos [1. U.
MeHngeneeBa. KopoTkonepuogHaa w AnuHHonepuoaHas dopmbl  [lepuognyeckon
cucTeMbl xummndeckux anemeHTos 1. . MeHgeneesa. Nepuogbl v rpynnel. dusnyecknin
CMbIC MOPSAAKOBOro HOMepa, HOMepPOB Nepuoaa v rpynnbl dfeMeHTa.
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CtpoeHune atomoB. CoctaB aToMHbIX siaep. M3otonbl. OnekTpoHbl. CTpoeHue
9NEKTPOHHbLIX 060noYek atomMoB nepsbiXx 20 XMMUYECKNX dneMeHToB [lepuogudeckon
cuctembl 1. . MeHgeneeBa. XapakTepuCTuUKa XUMWYECKOro 3fieMeHTa no ero
nonoxeHuto B MNepnognyeckon cucteme . . Mengeneesa.

3aKOHOMEPHOCTU U3MEHEHUA paguyca aTOMOB XUMUYECKUX IFIEMEHTOB,
MeTannMyecknx U HeMeTann4ecknx CBOMCTB MO rpynnam v nepuogam.

3HaueHne [lepuognyeckoro 3akoHa M [lepnoamMyeckon CUCTEMBI XUMUYECKUX
3f1IeMEHTOB ANA pa3BuUTUA Haykn n npaktukn. [1. 1. MeHgeneeB — y4E€HbIN U rpaXkaaHuH.

Xnmmyeckass cBa3b. KoBaneHTHass (nondpHas UM HenonsipHasl)  CBA3b.
OneKTpooTPMLATENIbHOCTb XUMUYECKMX 31eMeHTOB. loHHasi CBA3b.

CteneHb okucrneHnsi. OKUCnMTENbHO--BOCCTAHOBUTENbHbIE peakuun. lNpoueccsl
OKMCNEeHUs 1 BoccTaHoBreHns:. OKUCANTENN U BOCCTAHOBUTENMN.

Xumu4eckKul 3KcnepumMeHm:

n3yyeHve ob6pasuoB BeLLECTB MeETannoB W HeMeTansoB, B3auModencTsue
rmgpokcmaa UWHKa C  pacTBopaMyM  KUCMNOT W WenoYven, npoBedeHMe OnbiTOB,
UNACTPUPYIOWKNX MPUMEPBLI OKUCINTENbHO-BOCCTAHOBUTENbHbBIX peakuun (ropeHue,
peakuumn pasnoXeHusi, CoeaUHEHNS).

MexnpedmemHsbie ces3u

Peanusauma mexnpeamMeTHbIX CBsi3erM MNpyv u3ydeHunm xuvMmum B 8 Kknacce
OCYLLECTBNAETCA Yepe3 UCMNONb30BaHME KakK 0OLMX eCTECTBEHHO--HayYHbIX MOHATUMN,
TaK N NOHATUN, ABMSIOLWMXCA CUCTEMHbIMU AN OTAENbHbLIX NPEAMETOB €CTECTBEHHO--
Hay4HOro umkna.

OOwme ecTeCTBEHHO--Hay4YHble MOHATUA: Hay4Hbl pakT, rmnotesa, Teopwus,
3aKOH, aHanus3, CMHTE3, Knaccudukaunsa, NepnognyHoOCTb, HabngeHNe, AKCMNEPUMEHT,
MOAENMPOBaHME, N3MEPEHNE, MOLENb, SIBMIEHNE.

dusunka: matepusi, atom, 3fEKTPOH, NPOTOH, HEWTPOH, MOH, HYKNWA, WU30TOnMbI,
pagMOaKTUBHOCTb, MOJSEKyna, 9neKkTpudeckun 3apsig, BeLecTBO, Teno, OObEM,
arperaTtHOe COCTOsIHME BeLLecTBa, ras, uandeckme BENUYMHbLI, eONHULbI U3MEPEHUS,
KOCMOC, nnaHeTbl, 38€3abl, ConHue.

Buonorus: boTocnHTes, AbixaHne, buocoepa.

leorpadus: atmocdepa, rmagpocdepa, MUHepansbl, rOpPHblIE MOPOAbl, MOMe3Hble
nckonaemble, TONNMBO, BOOHbLIE PECYPCHI.



NMIAHAPYEMbBIE PE3YJIbTATbl OCBOEHUA MPOrPAMMbI MO XUMUKN HA
YPOBHE OCHOBHOI'O OBLUEINO OBPA30OBAHUA

JINHHOCTHBbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaThl OCBOEHMS MPOrpamMMbl OCHOBHOIO 06Lero obpasoBaHusi
AocTuratTcs B Xxode OOy4yeHus XumMuuM B e€AuHCTBE Yy4yebHOM K BOCMUTATENbHOM
AEATENbHOCTM B COOTBETCTBMM C TPAOULMOHHBIMU POCCUACKMMWN COLMOKYITbTYPHBIMU U
AYXOBHO-HPaBCTBEHHbIMU  LIEHHOCTSIMKW, MPUHATBIMXM B 0bOWecTBe npasunamm u
HOpMamMu noBeLeHUs U CNOCOBCTBYHOT npoueccaMm CamMOrno3HaHWs, CaMOpasBUTUA Y
coumnanusaunm obyyaroLLmMXcs.

JINYHOCTHbIE pesynbTaThbl oTpaxaroT rOTOBHOCTb obyuvatromxca
PYKOBOLCTBOBATbCA CUCTEMOW MO3UTMBHbLIX LEHHOCTHbIX OPUEHTAUUN N paclUMpeHne
onbiTa AeATENbHOCTU Ha €€ OCHOBE, B TOM YMCIe B YacTu:

1) naTpMoTU4YECKOro BOCNUTaHUA:

LEeHHOCTHOIO OTHOLUEHUSI K OTEeYECTBEHHOMY KYySIbTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hacneamuo, NOHMMaHUSA 3HAYEHNA XMMUYECKON HAYKN B XKM3HU COBPEMEHHOTO
obwectBa, cnocobHOCTM BnNageTb [OOCTOBEPHOW WH(opmMaumen o nepenoBbiX
AOCTMXXEHUNAX U OTKPbLITUAX MUPOBON N OTEYECTBEHHOW XUMUMK, 3aUHTEPECOBAHHOCTU B
Hay4HbIX 3HaHMAX 06 yCTponcTBe Mupa 1 obLecTBa;

2) rpaXkgaHCKoOro BOCNUTaHus:

npeacraBneHns 0 coumanbHbIX HOpMax 1 npaBunax MEeXIMYHOCTHbLIX OTHOLLEHWI
B KOMMNEKTMBe, KOMMYHWKATUBHOM KOMMETEHTHOCTU B OOLWECTBEHHO MONe3HOoN,
y4yebHo-1ccnegoBaTenbCKOM, TBOPYECKOM N APYrMX BUAaxX AeATENbHOCTU, TOTOBHOCTU K
pasHOOOpa3HOM  COBMECTHOW  OAEATENbHOCTU npwn BbIMOMHEHUN  Y4eOBHbIX,
no3HaBaTesbHbIX 3a4a4, BbIMONIHEHUN XMMUYECKNX IKCNEPUMEHTOB, CO34aHUN Y4EOHbIX
NPOEKTOB, CTPEMSEHUST K B3aMMOMOHMMAaHWIO M B3aMMOMOMOLLM B npouecce 3Tou
y4yebHON OeATeNbHOCTU, NOTOBHOCTU OLEHMBaTb CBOE MOBEeAEHWEe U MOCTYMKU CBOUX
TOBapuLLEN C NO3ULMM HPABCTBEHHbLIX W MPaBOBbIX HOPM C YYETOM OCO3HaHUSA
nocneacTBui NOCTYMKOB;

3) LEHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHYECKME MNPEACTaBneHMss O BELLEeCTBE M XMMUYECKOW peakuumwn,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTaBMSOLLME OCHOBY
ANS MOHUMaHUS CYLLUHOCTM Hay4YyHOM KapTWHbl Mupa, npeactaBneHns 00 OCHOBHbIX
3aKOHOMEPHOCTAX Pas3BUTUS NPUPOAbI, B3aUMOCBSA3SX YerioBeKa ¢ NpUpoaHON cpeaon,
O POSI XMMUM B NO3HAHUM 3TUX 3aKOHOMEPHOCTEWN;

no3HaBaTeflbHble MOTUBbI, HanpaBfieHHble Ha MOflydeHWEe HOBbIX 3HAHWA MO
XUMUN, Heobxogumble ONA 00bACHEHUS HabnwgaeMblX MNPOLECCOB WU SABIEHUMN,
no3HaBaTesIbHON, UHAPOPMALMOHHON N YUTATENbCKOW KyNbTypbl, B TOM Y/CIEe HaBbIKOB
CaMOCTOATENbHON paboTbl C Y4eOHbIMW TekCcTamu, CnpaBOYHOM NUTEpaTypown,
AOCTYMHbIMN TEXHUYECKMMU CpeacTBaMy MHOPMALIMOHHBLIX TEXHOMOMUN;

MHTEpeC K OOy4YyeHMI0 ” NOo3HaHWI, nbOO3HATENBHOCTb, [OTOBHOCTb W
CNocoBHOCTb K caMo0bpa3oBaHUIO, MPOEKTHOW U UCCNeaoBaTeNbCKON OEATENbHOCTH, K
OCO3HaHHOMY BbI6OPY HaNpaBNEHHOCTU N YPOBHS 00yYeHUs1 B AalNbHENLIEM;

4) coopMUpoOBaHUA KYNbTypbl 300POBbA:

OCO3HaHWEe LIEHHOCTU XXMU3HWU, OTBETCTBEHHOIO OTHOLLUEHUSI K CBOEMY 3[40POBbLIO,
YCTaHOBKW Ha 340pOBbIN 00pas XM3HW, OCO3HaHMUE NOCNEeACTBUIA N HENPUATUE BPEOHbIX
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npuBbl4ek (ynoTpebrneHnss ankorons, HapKOTUKOB, KypeHus), HeobxoammocTu
cobnogeHna npasun 6e3onacHOCTV Npu obpalleHnn C XMMUYECKUMU BeLecTBamMun B
ObITY U peanbHOW XN3HMU;

5) TpyAoOBOro BOCNUTaHus:

MHTEpEeC K MPaKTUYECKOMY W3YyYeHU npodeccun u Tpyga pasnmMyHoro poaa,
yBaXXeHMe K Tpyay M pesynbTaTam TpyooOBOW AEATENbHOCTM, B TOM YMCfle Ha OCHOBE
NPUMEHEHNA NMPeAMETHbIX 3HaHMW MO XWUMWUK, OCO3HAHHbLIN BbIOOP MHAMBUAYANBHON
TpaekTopun npoAomKeHNa obpa3oBaHUA C  YYETOM  JIMYHOCTHLIX WHTEPECOB U
CMOCOBHOCTU K XUMUK, OOLLECTBEHHLIX MHTEPECOB M MNOTPEBHOCTEN, YCNEeLIHOW
npodeccuoHanbHON OeATENbHOCTU M pasBUTUMS HEOOXOOUMbIX YMEHWWA, FOTOBHOCTb
aganTMpoBaTbCs B NpodeccruoHanbHom cpeae;

6) 3KONOrM4YecKoro BOCNUTaHus:

9KONOrmyeckn LenecoobpasHoe OTHOLLUEHWE K NMPUPOAE KakK UCTOYHMKY >KMU3HM Ha
3emne, ocHoBe €€ CyLecTBOBaHWS, NMOHUMAHWE LIEHHOCTW 340POBOro M 6e3onacHoro
obpasa >KM3HW, OTBETCTBEHHOE OTHOWEHME K COOCTBEHHOMY usnyeckomy u
NMCUXNYECKOMY 340POBbI0, OCO3HAHME LIEHHOCTM cobnogeHus npasun 6e30nacHoro
nosegeHus npu paboTe C BELWECTBAMN, a TaKKe B CUTyaUUsaX, YrpoXaroLwmx 340p0BbHO
N XKU3HU N0OEN;

CMOCOBHOCTN NPUMEHATb 3HAHWUA, MNoSlydYaemble NpU UIYYEeHUU XUMWUW, ANS
pelleHna 3ajad, CBA3aHHbIX C OKpyXawowen MpupoaHON cpenoun, ANs NOoBbILeHUS
YPOBHSI 9KONOMMYECKON KyIbTypbl, OCO3HAHNA rnobanbHOro xapakrepa 3KOMOorm4yeckmnx
npobnem wn nytelm UX pelleHns MOoCpeacTBOM METOL4OB XWUMMUM, IKOSTIOrMYECKOro
MbILUSIEHNS], YMEHUSI PYKOBOACTBOBATLCS UM B MO3HaABATENbHOW, KOMMYHUKATUBHOW U
coumanbHOW rnpakTuke.

METAMNPEOMETHbIE PE3YJIbTATDI

B coctraBe wMeTanpeaMeTHbIX pe3ynbTaTOB BbIAENAT  3Ha4YMMble AN
POPMMPOBAHNA MUPOBO33PEHUSA OOLLEHAYYHble MOHATUA (3aKOH, TEeopwus, MPUHLMN,
rmnoTesa, akT, cuctema, nNnpPoLEeCc, 3KCNEPUMEHT U APYroe.), KOTOpble UCMONb3YHTCA B
€CTECTBEHHO-HaY4HbIX Y4eOHbIX npeamMeTax M MO3BOMAT Ha OCHOBE 3HAHUM U3 3TUX
npeameToB ¢hopMmnpoBaTb NpeacTaBrieHne O LeNOCTHOW Hay4yHOW KapTuHE Mupa, U
yHMBepcarnbHble  y4yebHble  aencTBust  (Mo3HaBaTesnbHble,  KOMMYHWKATUBHbIE,
perynsaTuBHbIE), KoTopble  obecneunBaldT  (opMMpoOBaHME  TOTOBHOCTM K
CaMOCTOATENBHOMY NNAHUPOBAHUIO U OCYLLECTBNEHUIO Y4EOHON OEATENBHOCTH.

NMo3HaBaTenbHble YHUBepcarbHble y4eObHble AeNcTBUsA

Ba3oBble norn4yeckme AeNCcTBUA:

YMEHUSI UCMONb30BaTb NMPUEMbBI JTOTMYECKOrO MbILLSIEHNSA MPU OCBOEHUN 3HAHWNA:
packpbiBaTb CMbICIT XMMWYECKMX MOHATMI (BblOENATb WX XapakKTepHble MNPU3HaKW,
yCTaHaBnMBaTb B3aMMOCBSI3b C OPYrMMW MOHATUSAMM), WUCMNONb30BaTb MOHATUS ANS
00bSACHEHUSA OTAENbHbIX PaKTOB M SABMEHUW, BbiOMpaTb OCHOBAHWUS U KpUTEpPUM AN
Knaccuukaumm XMMUYECKMX BEeLeCTB W XUMUYECKMX peakuumn, ycTaHaBnuBaTb
NPUYMHHO-CNEACTBEHHbIE CBA3N MeXAy OO0beKkTamMu M3yvyeHusi, CTPOUTb NOornveckme
paccyxaeHus (MHAOYKTMBHble, [OeOYKTUBHbIE, MO aHanoruu), genatb BbiBOAbI U
3aKNHYEHNS;

YyMEHNE TNPUMEHATb B Mpouecce MNO3HaHWA MOHATUA  (NpegMeTHble U
MeTanpegMeTHbIE), CUMBOSIMYECKME (3HAKOBbIE) MOENMU, UCMNOMb3yeMble B XUMUM,
npeobpas3oBbiBaTh LIMPOKO MPUMEHSIEMbIE B XUMUW MOAESbHble NpeAcTaBneHns —
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XUMUYECKMA 3HaAK (CMMBOM 3feMeHTa), Xumumyeckaa opmyna wn ypaBHEHue
XMMUYECKOWN peakumm — npu peeHnn y4ebHo-no3HaBaTemnbHbIX 3agady, C Y4ETOM 3TUX
MOAEMbHbIX NPEeACTaBMEHNN BbISIBNATb U XapaKTepu3oBaTb CYLWECTBEHHbIE NPU3HAKK
n3yyaemblx OOBLEKTOB — XMMUYECKUX BELLECTB W XMMUYECKMX peakuuih, BbISBMATb
obLwme 3aKOHOMEPHOCTWU, MPUYNHHO-CIIEACTBEHHbIE CBS3M W NPOTUBOPEYNs B
n3y4yaemblx npoueccax n ABneHusX.

Ba3oBble uccnepoBaTenbCKue AeNCTBUS:

YMEHME WCMNONb30oBaTb MOCTABMEHHbIE BOMPOCHI B KayecTBE MWHCTPYMEHTaA
NO3HaHUS, a TakKe B Ka4yeCTBE OCHOBbI ANd (hOpMMPOBaAHUA TMNOTE3bI MO NPOBEpPKE
NPaBUbHOCTUN BbICKa3blBaeMbIX CYXXOEHWUN;

npuobpeteHne onbiTa MO MNAAHMPOBAHWUIO, OpraHuM3auuMm U1 NPOBEAEHMUIO
YYEHMYECKNX  OKCMEPUMEHTOB, YMeHWe Habnwogate 3a  XoOOM  npouecca,
CaMOCTOATENbHO MPOrHO3MpoBaTb €ro pesynbTaT, dopMynMpoBatb 0006LLEHNA W
BbIBOAbl MO pe3ynbTaTaM NPOBEAEHHOrO ONbiTa, UCCNEAOBaHUS, COCTaBMATb OTYET O
npogenaHHon paborTe.

Pa6oTa ¢ nicpopmaumen:

ymeHue BblbuMpaTb, aHanuMaMpoBaTtb W UHTEPNPETUpoBaTb WMHGOPMaLUIO
pasnuyYHbIX BMAOB M (OPM NpPeACTaBfeHusi, MonyvyaemMytd U3 pasHbiX WUCTOYHWKOB
(Hay4YHoO-MonynsapHas nuTepatypa XUMUYECKOro COAepKaHusi, CnpaBouvHble nocobus,
pecypcbl WHTepHeTa), KPUTUYECKN OLEHMBATb MNPOTMBOPEYMBYHD W HELOCTOBEPHYHO
NHJOOPMaLNIO;

YMEHNE MNPUMEHATb pPas3nuMyHble MeTOAbl W 3anpocbl Mpu noucke u oTbope
MHpopMaLUKN N COOTBETCTBYIOLLNX AAHHbIX, HEOOXOANMbIX 4NS1 BbINONHEHNS Yy4eOHbIX U
no3HaBaTeNbHbIX 3aJad onpedenéHHoro Tuna, npuobpeTeHMe onbiTa B obrnactu
MCNOMNb30BaHMs  MHAOPMALMOHHO-KOMMYHUKATMUBHbLIX  TEXHOMNOrMK,  OBrageHune
KyNbTYpPOW aKTUBHOIO MCNOJSIb30BaHMA PasfiMyHbIX MOMCKOBbIX CUCTEM, CAMOCTOATENIbHO
BblOMpaTb ONTMMarnbHyl0 QOpMYy MNpeacTaBneHns MHoOpMaLMM U UNNKCTPUPOBaTb
pewaemMble 3adadn HECNOXHbIMW CXemMamu, auarpammamu, gpyrmmm  dopmamm
rpadounkm n nx KOMBMHaUMSAMK;

yMEHMEe Uucnomnb3oBaTb W  aHanu3uMpoBaTtb B npouecce yd4ebHom m
nccnenoBaTenbCKOM  AEATENbHOCTM WMHOpMaUuio O BAUSIHAM  MPOMBILLIIEHHOCTH,
CEJSIbCKOro XO3ANCTBA M TPaHCMNopTa Ha COCTOSAHME OKpYXXatoLlen NpupoaHon cpeabl.

KoMmmMmyHMKaTUBHbIE YHUBEpPCarnbHble y4eOHble JeNCTBUs:

yMeHNsa 3agaBaTb BOMpockl (B xoge guanora u (Mnu) AMCKyccum) no CyLiecTBy
obcyxgaemomn TeMbl, POPMYNMPOBaTb CBOM NPEASIOKEHNS OTHOCUTENBHO BbIMOSHEHWS
npeanoXeHHoM 3agayu;

YMEHUSI NPeACTaBnATb NOMyYeHHblE pe3ynbTaThl NO3HABATENbHOW OEATENBHOCTH
B YCTHbIX U MUCbMEHHbIX TEKCTax; AenaTb Npe3eHTauuio pesynbTaToB BbINOIHEHUS
XMMUYECKOro aKcnepumeHTa (nabopaTtopHoro onbiTa, nabopaTopHon paboTbl Mo
nccnenoBaHMo CBOMCTB BeLLEeCTB, y4ebHOro npoekra);

yMeHNa yd4ebHOro coOTpyaHMYecTBa CO CBEpPCTHMKAMM B COBMECTHOW
no3HaBaTeNbHOW M MCCnefoBaTeNbCKON OEATENIbHOCTM NPU PeLUeHMM BO3HUKAKLLMX
npobnem Ha ocHoBe y4€Ta OOLUMX MHTEPECOB M COrnacoBaHns No3nuuin (obcyxaeHus,
OOMEH MHEHMSIMU, «MO3rOBble LUTYPMbI», KOOPAMHALMS COBMECTHbIX [OENCTBUN,
onpegeneHne KpUTepmeB No OLEHKe KayecTBa BbINOSIHEHHOW paboThbl 1 Apyrue).

PerynaTtuBHble yHuBepcanbHble y4eOHble 4eNCTBUS:
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YyMEHME CaMOCTOATENbHO OnNpeaenaTb Uenn AeATeNnbHOCTU, NnaHMpoBaTh,
OCYLLECTBNATb, KOHTPONMPOBATb M MpUM  HEoBXOAMMOCTM KOPPEKTUPOBaTb CBOIO
AeATenbHOCTb, Bblbupath Hambonee adpekTuBHbIE CNOCOObI peLleHns y4ebHbIX ©
no3HaBaTeNlbHbIX 3a4ay, CaMOCTOATENIbHO COCTaBMsATb WKW KOPPEKTMPOBATb
npeanoXeHHbIn anroputM AEeNCTBUN NPU BbINOSHEHUU 3aJaHUA C YYETOM MONYyYEeHUs
HOBbIX 3HaHMM 006 wu3yvyaemblx OOBEKTaxXx — BelwecTBax M peakuusix, OueHMBaTb
COOTBETCTBME MOSTyYEHHOro pesynbTaTta 3asiBfIEHHOW Uenn, YMeHue UCNosib3oBaTb U
aHanuanpoBaTb KOHTEKCTbI, Npeafiaraemble B yCNOBUN 3a4aHUN.

NMPEOMETHbIE PE3YJIbTATDI

B coctaBe npegMeTHbIX pe3ynbTaToB N0 OCBOEHUIO 06513aTENbHOrO coaepXaHns,
yCTaHOBMEHHOIo AaHHOW doefepanbHon paboyen NporpaMmon, BblAENAI0T: OCBOEHHbIE
oby4valoWnMmCa HayYHble 3HaHUs, YMEHUsST U cnocobbl AeNCTBUIA, cneumdunyeckme ans
npegMeTHon obnactn «XumMnsay, BUAbl AEATENbHOCTU MO MOSYyYEHUIO HOBOMO 3HAHUSA,
ero nHrepnpeTtauuun, npeobpasoBaHnio U NPUMEHEHNIO B PasnnYHbIX y4eOHbIX U HOBbIX
CUTyaumsiX.

K koHUy obyyeHus B 8 knacce npeameTHble pes3ynbTaTbl Ha 6Ga3oBOM YpOBHE
AOJDKHbI OTpaXKaTb COPMUPOBAHHOCTL Y 0ByYaloLMXCA YMEHWIA:

e packpbiBaTb CMbICIT OCHOBHbIX XUMWYECKMX MOHATUA: aToM, MONeKyna,
XUMUYECKNA 3MEMEHT, MNPOCTOE BELLECTBO, CIIOXHOE BELEeCTBO, CMECb
(oaHopoaHast M HeoAHopodHasi), BaNeHTHOCTb, OTHOCUTENbHas aTOMHaa W
MOSeKynspHasi macca, KONM4YeCTBO BellecTBa, MOSlb, MOMsSpHas Macca,
MaccoBasi 4ONA XMMWUYECKOrO 3fieMEHTa B COEAUHEHUU, MOSISIPHbIN OOBLEM,
OoKCWUA, KUCnoTa, OCHOBaHWE, COfb, 3NEKTPOOTPMUATENbHOCTL, CTEMNEHb
OKUCNEHUs, XMMUYECKas peakuusi, Krnaccudukaums peakunn: peakuum
COEQUHEHUs, peakumMn pasfnoXeHUs, peakunn 3ameLleHns, peakumm obmeHa,
9K30- U 9HOOTEPMUYECKME peaKLmn, TENNOBOM aheKT peakumm, sapo atoma,
SNEKTPOHHLIN Cro aToMa, aToMHasa opbuTtanb, paguyc aToma, XMMUYeckas
CBA3b, MONsIPHas M HENONsipHas KOBaneHTHas CBA3b, MOHHAs CBA3b, WMOH,
KaTMOH, aHWOH, pacTBOp, MaccoBasi [Jons BewecTtBa (NpPoOUEHTHad
KOHUEHTpauusi) B pacTBoOpeE;

e UNNIOCTPUPOBATb B3aMMOCBSA3b OCHOBHbIX XMMUYECKUX MOHATUA U NPUMEHSATL
3TU NOHATUS NPU ONUCAHUKN BELLECTB 1 NX NpeBpaLLEHNN;

e 1CNOSIb30BaTb XMMUYECKYIO CUMBOSIMKY AN COCTaBneHust hopMyr BeLecTB U
YPaBHEHNN XUMUYECKUX PEAKLINN;

e OnpeaensaTb BafieHTHOCTb aTOMOB 3IEMEHTOB B OWHAPHbIX COEANHEHUSX,
CTENEHb OKUCMNEHUs1 ANEMEHTOB B OMHApPHbIX COeAUHEHUNAX, NPUHAOMEXHOCTb
BELLECTB K OnpefenéHHOMY Kraccy CcoeauvHeHun no dopmynam, BuA
XMMUYECKOW CBA3M (KOBaANEHTHas U MOHHAA) B HEOPraHMYeCKUX COEANHEHWSIX;

e packpbliBaTb cmbicn  [lepuoguyeckoro 3akoHa [O. W. Mengeneesa:
AEMOHCTPUPOBaThb  MOHMMaHME MNEepUoaNYECKOM  3aBUCUMOCTM  CBOWCTB
XUMUYECKNX INIEMEHTOB OT MX nonoxeHna B [lepuognyeckon cucteme,
3aKOHOB COXpaHEeHWd MaccCbl BeLllecTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOSEKYISIPHOro y4eHus, 3akoHa ABoragpo;

e OnucbiBaTb N xapaktepmnsoBaTb TabnnyHyto dopmy Nepnogmyeckon cUCTeMbI
XUMUYECKNX SNEMEHTOB: pasnumyaTb NOHATUA «rnaBHaa nogrpynna (A-rpynna)»

10



n «noboyHas noarpynna (B-rpynna)», Manble u Gonblwine nepuoasbl,
COOTHOCUTbL 0603Ha4eHnsa, KoTopble mmetoTca B Tabnuue «llepunoguyeckas
cuctemMa xmmmdeckmx anemeHtoB 1. W MeHgeneeBa» C  4MCRNOBbIMU
XapakTepuUCTUKaMn CTPOEHUSI aTOMOB XUMMUYECKMX 3INIEMEHTOB (COCTaB MU
3apsa agpa, obuiee YMCNo ANEKTPOHOB U pacnpedernieHne Ux nNo 3NeKTPOHHbIM
cnosim);

KnaccuuumpoBatb XUMUYECKUE SNEMEHTbl, HeopraHuyeckme BeLecTBa,
XMMUYeCKne peakumm (MO YMCNY N COCTaBy Yy4acTBYHOLNX B peakunn BELLECTB,
no TennoBoMy addeKTy);

Xapaktepu3oBatb (onucbiBaTb) o6WME XUMUYECKME CBOWCTBA BELLECTB
pasnU4YHbIX KaccoB, NOATBEPXAAs OnuMcaHue npuMepaMmm MONEKYNAPHbIX
YpaBHEHUIN COOTBETCTBYIOLLNX XUMNYECKUX peaKLNI;

NPOrHO3MpoBaTb CBOWCTBA BELIECTB B 3aBUCMMOCTM OT MX Ka4yeCTBEHHOro
coCTaBa, BO3MOXHOCTWN MPOTEKAHUS XMMUYECKMX NPEBPaLLEHUIA B PasnUYHbIX
YCIOBMUSIX;

BblYNCIATb OTHOCUTENbHYKD MOJSIEKYNSAPHYIO M MOSISIPHYIO MacCbl BeLLEeCTB,
MacCCOBYIO OO0 XMMUYECKOro afieMeHTa No hopmyrne coeguHeHUs, MacCoBYHO
OOSII0 BELLECTBA B pacTBOpe, NPOBOANTb PACYEThLI N0 YPaBHEHUID XMMUYECKON
peakuum;

NPUMEHSTL OCHOBHbIE OMepauUnn MbICANTENBHON AEATENbHOCTM — aHanu3 u
CUHTE3, CcpaBHeHne, o06obLleHne, cuctemaTmsaumoo, Knaccudukaumio,
BbISIBIEHNE MNPUYNHHO--CNEACTBEHHbIX CBA3E€W — [ON9 WU3Yy4EeHUs1 CBOWCTB
BELLECTB M XMMUYECKNX peaKkuni, eCTECTBEHHO-HAYYHble MeTOAbl MO3HaHUA —
HabniogeHne, uamMepeHue, MOAENMPOBaHWE, 3KCNepUMEHT (peanbHbIn U
MbICINEHHbIN);

cnegoBaTthb NpaBuniaM MNOMb30BaHUA XMMWYECKOM Mocyfon u nabopaTtopHbiM
obopyooBaHveMm, a Takke npaBunam obpauweHuss € BewectBamu B
COOTBETCTBUN C UHCTPYKUMSAMM MO BbINOSTHEHMIO NTABOPATOPHbIX XMMUYECKMUX
OMbITOB MO MNOSy4eHU0 U cobupaHuio raszoobpasHbiX BewecTB (Bogopoda U
Kncrnopoga), NpUroToBNEHUIO PacTBOPOB C OMpederiéHHOM MacCoBOW [OMewn
pPacTBOPEHHOrO  BELWECTBa, MNaHMpoOBaTb WM MNPOBOAUTbL  XMMUYECKME
9KCNEPUMEHTbI MO pacno3HaBaHMO PacTBOPOB LLENOYEN U KACIOT C MOMOLLLHO
NMHOMKaATOPOB (flakMyc, beHondTanenH, MeTunopaHXx u apyrue).
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TEMATUYECKOE NMNJ1IAHUPOBAHUE
8 KITACC

Ne n/n Tema paspena/ ypoka

KonuyecTtBO

yacoB

Odarta

c¢akT

[data nnaH

AnNeKTpPOHHbIe udpoBbie
obpa3oBaTesbHble

pecypchl

Pasgen 1. NNepBoHavanbHble XuMnyeckme noHATUA — 20 yacos

Xnumnsa — BaxkHasi 06n1acTb eCTeCTBO3HAHMA U I'IpaKTI/I‘-IeCKOI7I [esaATenbHOCTU YyeroBeka — 5 yacoB

MpeameTt xumun. Ponb XMMUKn B XXN3HU

Bubnnoteka LIOK

1 yernoseka. Tena v BeLlecTBa 1 https://m.edsoo.ru/ff0d210c
2 [MoHATME 0 MeToaax NO3HaHUS B XUMUK 1 Burbnvoreka LIOK
https://m.edsoo.ru/ff0d227¢e
MpakTuyeckas pabota Ne 1 «[pasuna
3 paboTbl B nabopaTtopumn 1 npmémsl 1 Bubnmnoteka LIOK
obpaweHna ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopygoBaHMeM»
4 UucTble BewectBa n cmecu. Crnocodbl 1 Bubnmnoteka LIOK
pasgeneHuns cmecen https://m.edsoo.ru/ff0d26ca
5| oo (i mpmpe ounorm nosapomd | 1 BuGrmorera LIOK
conm)y https://m.edsoo0.ru/ff0d28c8
BewecTtBa n xumnyeckne peakuum — 15 yacos
Bubnmnoteka LIOK
6 ATOMBI 1 MOTeky bl 1 https://m.edsl(;lo.ru/fdeZa6c
7 XumMmunyeckme anemMeHTbl. 3Hakun (CUMBONbI) 1 Bubnuoteka LLOK
XUMNYECKMX SNTIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [MpocTblie u crnoXxHble BellecTBa 1 Bubnuoteka LIOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6c¢

Bubnnoteka LIOK

9 ATOMHO-MONEKynApHOE y-eHue https://m.edsoo.ru/ff0d2d50
3aKoH NOCTOSIHCTBA COCTaBa BELLECTB.
10 Xnmnyeckas popmyna. BaﬂeHT:-lOCTb Bubnmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMWNYECKUX 3NIEMEHTOB
OTHocuTenbHas atToMHas Macca. Bubnuoteka LLOK
11
OTHocuTenbHast MonekynapHasa macca https://m.edsoo.ru/ff0d323c
12 MaccoBas onsg XMMMUYeCKOro afieMeHTa B bubnuoteka LIOK
COeaNHEHUN https://m.edsoo.ru/ff0d350c
13 KonunyecTtBo Bewlectsa. Monb. MonspHas Bubnmnoteka LIOK
mMacca https://m.edsoo.ru/ff0d5230
14 dunsnyeckne n XuMmnM4eckme ABneHus. Bbubnuoteka LIOK
Xnmunyeckasi peakums https://m.edsoo.ru/ff0d37fa
15 [Mpu3Hakn n ycnosusi npoTekaHus Bubnnoteka LIOK
XUMUYECKNX peaKLmm https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHUs Macchbl BELLECTB. Bubnmnoteka LIOK
Xnmunyeckme ypaBHeEHNS https://m.edsoo.ru/ff0d3b88
BbluncneHns konmyecTtsa, Macchl
17 BELLECTBA NO YpPaBHEHNAM XMMUYECKMX Bubnmorexa LIOK
y https://m.edso0.ru/ff0d5708
peakuum
Knaccudumkaums xummnyeckmx peakumm
18 (CoeJJ,I/II-(Ii;HI/IFIu pasnoXeHns 3apmemL<LHmn Bubnmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JlomoHOCOB — y4€HbIN-
19 aHuuknoneguct. O6obLeHne n Bubnimoreka LIOK

cuctemaTtmsaumns 3HaHumn

https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KoHTponbHas pabota Ne1 no teme

Bubnmnoteka LIOK

20 1 1
«BewecTBa 1 xMmu4yeckune peakumm» https://m.edsoo.ru/ff0d4290
Paspen 2. BaxxHenwue npeactaBuTenm HeopraHmyeckux Bewects — 30 yacoB
Boaayx. Kucnopog. NoHatne o6 okcngax — 6 yacos
B — . )
| e e oo, | svcrea oK
PoA P https://m.edsoo.ru/ff0d448e
BeLlectso. O30H
dunsnyeckmne €ecKkne CBOWCTBA
22 Kmvcl:nm: 0 K: ( Me):;tM:: 0K||</|Vclzne:1/|:: " 1 Bubnuorexa LIOK
boAa (pearll ’ https://m.edsoo.ru/ff0d4614
ropeHue). NoHaTne o6 okcnpax
Cnocobbl nony4ye cnopoga
23 nar116o aITDIOHMJVTB:/IqHHZ?AbKITU;esHSCTE 1 Bubrnmotexa LIOK
parop P ’ https://m.edsoo.ru/ff0d497a
MpumeHeHne kncnopoaa
Tennoson adEKT XMMNYECKON peaKkLun,
24 MOHATUE O T(ebdl\)/IOXI/IMVI\—IeCKOM paBHeLlHVIVI 1 Bubnmorexa LIOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- 1 3HOOTEPMUYECKMX peakumsax
Tonnueo (HedTb, Yronb U MeTaH).
25 3ar $|3He|(-|meq)303 . Xa, cnocobbl )ero 1 Bubnmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
npenoTepaLleHns
MpakTtnyeckasn padbota Ne 3 no teme
26 «gon YyeHune MFC):OGI/I aHune Kucnopopga 1 Bubnmotexa LIOK
y y P poAa, https://m.edsoo.ru/ff0d4ae2
n3y4yeHne ero CBOMNCTB»
Bopopoga.loHaTtne o kucnotax n conax — 8 yacos
57 Bogopon — anemMeHT 1 npoctoe 1 Bubnuoteka LIOK
BewecTBo. HaxoxaeHne B npupoae https://m.edsoo.ru/ff0d4dd0
28 dusnyeckne n xMummnyeckne CBOMCTBa 1 Bubnuoteka LLOK

Bogopoaa. MpumeHeHne Bogopoaa

https://m.edsoo.ru/ff0d4ddO
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Bubnmnoteka LIOK

29 okATHe 0 kcnoTax u consx https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nony4yeHns Bogopoaa B Bubnuoteka LLOK
nabopartopum https://m.edsoo.ru/ff0d4dd0
[o]
31| danpuene n cotvpans somopons BrbwoTera LIOK
y y P AopoAa, https://m.edsoo.ru/ff0d4f42
N3y4yeHne ero CBONCTB»
. ; Bubnnoteka LIOK
32 MonsapHbIn 06bEM rasoB. 3akoH ABoragpo hitos://m.edsoo.ru/ffod542e
o | o
" . y https://m.edsoo.ru/ff0d55a0
KONM4ecTByY BeLecTBa Unm o6bLemy
Bbluncnennss o6bLEmMoB ra3oB no EvGrmoTeka LIOK
34 YPaBHEHUIO peakLumn Ha OCHOBE 3aKOHa

OOBEMHbIX OTHOLLEHUIN ra3osB

Boga. Pacteopebl. [NoHATME 06 ocHOBaHuAX — 5 YacoB

https://m.edsoo.ru/ff0d5708

dunsnyeckne n XuMmn4eckme CBomcTea

Bubnuoteka LIOK

35 BOAbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [NoHaTHe 06 Bubnmnoteka LIOK
NMHOMKaTopax https://m.edsoo.ru/ff0d59e2
37 | novaouiomies pacroopu. Maseosen Bunmorera LIOK
o P pel. https://m.edsoo.ru/ff0d5b40
A0S BewecTBa B pacTBope
MpakTnyeckasa padota Ne 5 no teme
«[purotoBneHne pacTBopoB C Bubnuoteka LIOK
38 . y y y
onpegeneHHon maccoBoun ornen https://m.edsoo.ru/ff0d5eba
pPaCTBOPEHHOIO BeLlecTBa»
39 KoHTponbHas pabota Ne2 no teme Bubnuoteka LIOK
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«Kucnopoga. Bogopoa. Boga»

https://m.edso0.ru/ff0d6342

OCHOBHbIE Knaccbl HeopraHM4YeckmMx coeanHeHnn — 11 yacos
Okcuapl: cocTtaB, knaccudukaums,

Bubnmnoteka LIOK

40 HOMeHKNnaTypa 1 https://m.edsoo.ru/ff0d664e
[MonyyeHue 1 xuMmn4yeckne CBOMUCTBa
41 KVICJ'I{)THI:IX OCHOBHbIX U aM(POTEPHbIX 1 Bubnuoreka LIOK
’ https://m.edsoo.ru/ff0d664e
OKCMAO0B
OcHoBaHus: cocTaB, Knaccudgukaums, Bubnmnoteka LIOK
42 1
HOMeHKnaTypa https://m.edsoo.ru/ff0d67ca
43 [MonyyeHne n XuMmM4eckne CBOMUCTBa 1 Bubnmnoteka LIOK
OCHOBaHWM https://m.edsoo.ru/ff0d67ca
KucnoTbl: cocTaB, knaccudukaums, Bubnnoteka LIOK
44 1
HOMeHKnaTypa https://m.edsoo.ru/ffOdfee2
45 [MonyyeHne n XMMmM4eckne CBOMCTBa 1 Bubnnoteka LIOK
Kncnot https://m.edsoo.ru/ffOdfee2
46 Conu (cpegHue): HoMeHkNaTypa, cnocobbl 1 Bubnmnoteka LIOK
Nnosly4yeHunsi, XMMN4eCcKne CBOMCTBa https://m.edsoo.ru/00ad9474
MpakTnyeckasa pabdota Ne 6. PeweHune
47 aKCnepuMeHTarnbHbIX 3a4ad Nno Teme 1 Bubnuoteka LIOK
«OcCHOBHbIe Knaccbl HEOpraHN4Yecknx https://m.edsoo.ru/00ad9b7c
COeNHEHNN»
48 "eHeTMyeckasa cBSA3b MeXay Knaccamu 1 Bubnuoteka LLOK
HeopraHMYecKnx CoeanHEeHNN https://m.edsoo.ru/00ad9a50
o Bubnuoteka LLOK
49 O06o06LeHne n cuctemaTnsauus 3HaHUN 1 hitos://m.edso0.ru/00ad9ch?
50 KoHTponbHas pabota Ne3 no teme 1 Bubnuoteka LIOK

"OCHOBHbIE Knaccbl HEOPraHN4YEeCKMX
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coegnHeHun"

Paspen 3. NMepuoaunyecknm 3akoH u MNepnogunyeckas cuctema xummyecknx anemeHtoB [1. U. MeHpeneeBa. CTpoeHue

aTomMoB. XuMmmnyeckas cBsisb. OKUCNUTENbHO-BOCCTAaHOBUTESIbHbIE peakunu — 15 yacos

Mepunogmyecknin 3akoH n Neprnoguyeckas cuctema xmmmudeckux anemenTos [1. . MeHgeneesa. CTpoeHne atoma — 7 4acos

I'IepBble NonbITKA KJ'IaCCVICbVIKaLI,I/II/I

Bubnmnoteka LIOK

51 XUMUYECKMX anemMeHTOoB. [MoHsTre o hitps://m.edsoo.ru/00adoffa
rpynnax CXo4HbIX 35IEMEHTOB
Meprnoanyecknn 3akoH n lNepunoguyeckas
52 cmcpTeMﬂa XUMUYECKMX 3nemerl)-|ToﬂB a. n. Bubnmotexa LIOK
https://m.edsoo.ru/00ada52c
MeHpeneeBa
53 Mepuoapl, rpynnbl, noarpynnbl Bubnmorera LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 CtpoeHune atomoB. CocTaB aTOMHbIX S4ep. Bbubnuoteka LIOK
N3oTonbl https://m.edsoo.ru/00ada342
CTpoeHune aneKkTPOHHbIX 060N04YeK aTOMOB
55 SJ'ISMeHTOB I'Iepmpo,umquKoM cuctemsbl . Bubnmotexa LIOK
https://m.edsoo.ru/00ada6bc
N. MenpeneeBa
XapakTepuctmka XMM1M4ecKoro anemMeHTa
56 no pero I'ISJ'IO>KeHI/I}O B Nepuogunyeckon Bubnnotexa LIOK
https://m.edsoo.ru/00ada824
cucteme 1. 1. Mengeneesa
3HaueHune Nepunogmyeckoro 3akoHa ans
57 pas3BUTUSA Hayku 1 npaktukn. . U. Bubnmnoteka LIOK

Xumnyeckas cBsidb. OKMCNUTENbHO-BOCCTAHOBUTESbHLIE peakunn —

MeHpeneeB — y4€Hbln, Nnegaror u
rpakgaHuH

8 yacos

https://m.edsoo.ru/00ada96e

58

OneKkTpooTpMUaTENBEHOCTL aTOMOB
XUMUYECKUX 3NIEMEHTOB

Bubnuoteka LLOK
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

Bubnmnoteka LIOK

>9 VioHHas xummeckas ceAsh 1 https://m.edsoo.ru/00adac34
60 KoBarneHTHas nondpHasa xummn4yeckas 1 Bubnuoteka LLOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHasi HenonsipHas XMMmuyeckas 1 Bubnnoteka LIOK
CBSA3b https://m.edsoo.ru/00adaab9
Bubnmnoteka LIOK
62 Crenetb okvcnems 1 https://m.edslc;lo.rUIOOadae28
63 OKMCnUTENbHO-BOCCTAHOBUTESTbHbIE 1 Bubnnoteka LIOK
peakumnm https://m.edsoo.ru/00adb076
Bubnmnoteka LIOK
64 Okucnutenun n BocCTaHOBUTENM 1 https://m.eds?o.ru/OOadb076
65 KoHTponbHas pabota Ne4 no teme 1 Bubnnoteka LIOK
«CTpoeHune atoma. XuMmmyeckas cBsi3b» https://m.edsoo.ru/00adb486
66 PesepBHbIn ypok. O6o0LieHre n 1 bubnuoteka LIOK
cuctemaTtmsauunsi 3HaHun https://m.edsoo.ru/00adb33c
67 PesepBHbin ypok. O600LeHme n 1 Bubnmnoteka LIOK
cuctemaTmaaumsa 3HaHUn https://m.edsoo.ru/00ad9cb2
68 PesepBHbIn ypok. O6o0LeHme n 1 Bubnuoteka LIOK
cuctemaTtmsauunsi 3HaHuUn https://m.edsoo.ru/ff0d61c6
OBLUEE KOJIMYECTBO YACOB MO 68

NMPOrPAMME
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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