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NOACHUTE/NIbHAA 3ANMUCKA

Mporpamma no XMMummK Ha ypoBHe OCHOBHOro obuiero o6pa3oBaHMA COCTaB/leHa Ha OCHOBE
TpeboBaHUI K pe3ynbTaTamM OCBOEHWA OCHOBHOM 06pa3oBaTe/IbHOM MPOrpamMmmbl OCHOBHOMO
obuiero obpasoBaHus, npeactassieHHbix B PTOC OO0, a TakKe Ha ocHoBe ¢eaepanbHOM
paboueit nporpammbl BOCAUTAHMA U C Y4ETOM KOHUENUUKW NpenoaaBaHua y4ebHoro npegmera
«Xumma» B 06pa3oBaTenbHbIX opraHusaumax Poccuiickoin Pegepaunim.

Mporpamma nNo XMMUKM [aET NpeacTaBieHne o uenax, obuien cTpatermm obyuyeHus,
BOCNUTAHMA M pa3BuTua obyyatowmxca cpenctsamu yvyebHoro npegmerta, ycTaHaBAMBaET
obA3aTenbHoOe NpegmeTHOe coaepKaHue, NpeaycMaTpmuBaeT pacnpeaeneHme ero no Knaccam m
CTPYKTYPUPOBAHME MO pa3genam n Temam nporpammel N0 XMMun, onpegenaeTt KoNMyecTBeHHbIe
M KAyeCTBEHHbIE XAPAKTEPUCTUKU COAEP)KAHMA, PEKOMEHAYyEeMY NOCNeA0BaTE/IbHOCTb
N3YYEHUA XMMUWN C YHETOM MEXNpPeaMETHbIX U BHYTPUNPEAMETHbIX CBA3EMN, NOTUKM y4ebHOoro
npoL,ecca, BO3pacTHbIX 0CObeHHOCTel obyyatowmxca, onpeaenser BOSMOXKHOCTM NpegMmeTa ans
peannsaumm TpeboBaHUI K pesyabTaTamM OCBOEHMA OCHOBHOM 06pa3oBaTe/1IbHOM NPOrpaMmbl Ha
YPOBHE OCHOBHOrO 06LLero obpasoBaHua, a TakKe TpeboBaHWUI K pe3ybTaTam 0O0yYeHMsa XMMUK
Ha YpOBHe LUenen u3ydeHUs npeameTa WM OCHOBHbIX BWAOB Yy4yebHO-MO3HABATE/IbHOM
AeATeNbHOCTU 0OyYaloLLErOCA NO OCBOEHMIO y4eOHOro coaepKaHUA.

3HaHWe XMMUK CNYXKUT OCHOBOM AN GopMmMpoBaHMA MUPOBO33peHna obyyatoweroca, ero
npeAcTaBAeHUI O MaTepuMasbHOM €eAMHCTBE MWPA, BaXKHYK pPoOib UrpaloT dopmupyemble
XMMU e NpeacTaBNeHNA O B3aMMONpPeEBPALLEHMAX IHEPTUN U 06 IBONOLMM BELLLECTB B NPUPOAE,
0 NyTAX pelweHua rnobanbHbIX Npobaem yCTOMUMBOrO Pa3BUTUA YenoBeYeCcTBA — CbIPbEBOW,
3HepreTMYecKon, NML,EBOM U 3KONOTMYEeCcKon 6e3onacHocTn, Npobaem 34paBOOXPaHEHUA.

N3yuyeHne xmummu:

cnocobcTByeT peannsaumm BO3MOMKHOCTEM A camMopasButMAa WM GopMMpOBaHMA
KY/IbTYPbl IMYHOCTU, €€ 06L1Wen U PYyHKLMOHANbHOM rPaMOTHOCTY;

BHOCUT BKNag, B GOPMMPOBAHNE MbILINEHUA N TBOPYECKUX CNOCOBHOCTEN 0by4Yatowmxcs,
HaBbIKOB WX  CaMOCTOATENbHOM  y4yebHOW  OEeATENbHOCTW,  IKCMEPUMEHTANIbHbIX U
NCCNenoBaTeNbCKUX  YMEHUN, HeobXoguMMbIX KaK B MOBCEAHEBHOW M3HWU, TakK U B
npodeccMoHanbHON AeATEeNbHOCTY;

3HAKOMUT CO cneumMPUKOM Hay4yHOro MblIlNAEHWUA, 3aKNaAblBaeT OCHOBbI LLeNOCTHOIO
B3r1A4a Ha €AMHCTBO NPUPOAbI M YeNOBeKa, ABNAETCA OTBETCTBEHHbIM 3Tanom B GOpMMPOBaAHUM
€CTeCTBEHHO-HAy4YHON rPamMOTHOCTM 0byYatoLWMXCS;

cnocobcTByeT (GOPMUPOBAHUIO LLEHHOCTHOTO OTHOLWIEHMA K eCcTeCTBEHHO-HAY4YHbIM
3HAHWAM, K Npupoae, K YenoBeKy, BHOCUT CBOM BK/IaZ B 3KONOrMyeckoe obpasosBaHue
obyuyarouwmxcs.

[aHHble HanpasneHUa B obyyeHMM xumum obecneumBatoTcs cneumdUKon copepKaHus
y4yebHOro npeamerta, KOTOPbIM ABAAETCA NefarormyeckM afanTUPOBAHHbLIM OTParKeHMem
6a30BOM HAaYKN XMMWUKN HA onpesenéHHOM 3Tane eé pasBUTUA.

Kypc XxMmumM Ha ypoBHE OCHOBHOFO 06Lliero o6pa3oBaHMA OPMEHTUPOBAH HAa OCBOEHWE
06yyYaloLWMMMCA CUCTEMbI MEPBOHAYAJIbHBIX MOHATUA XMMUK, OCHOB HEOPraHUYECKON XMMUUN U
HEKOTOpPbIX OTAENbHbIX 3HAYMMbIX MOHATUIA OPraHNUYECKOM XUMUMU.

CTpyKTypa copepkaHma Nporpammbl NO XMMun cHOpPMUPOBAHA HA OCHOBE CUCTEMHOIO
nogxoga K eé usyyeHuto. CoaepraHne CKAaAbIBAETCA M3 CUCTEMbl MOHATUIN O XMMUYECKOM



3NemMeHTe M BelwecTBe U CUCTEeMbl MOHATUA O XMMUYEcKon peakuum. Obe 3TM cucTembl
CTPYKTYPHO OpraHn3oBaHbl MO NPUHLUMNY NOCNEeAOBATE/NIbHOrO Pa3BUTUA 3HAHWM Ha OCHOBE
TeopeTUYeCKnX NpeacTaBAeHNN Pa3HOro YPOBHA:

— aTOMHO-MONEKYNAPHOrO Y4eHMA KaK OCHOBbI BCErO eCTeCTBO3HAHMA;

—Mepnogmyeckoro 3akoHa . N. MeHgeneesa Kak OCHOBHOIO 3aKOHa XMMUU;

— YYEHUA O CTPOEHUM aTOMA U XMMUYECKON CBA3W;

— NpeacTaBneHuit 06 3N1eKTPOIUTUYECKON ANCCOLMALMM BELLECTB B PAacTBOPAX.

TeopeTnyeckme 3HaHWA PACCMATPUBAIOTCA HA OCHOBE SMMUPUYECKM MNONAYYEHHbIX W
OCMbICNEHHbIX PaKTOB, Pa3BMBALOTCA NOCNEA0BATE/IbHO OT OAHOM0 YPOBHA K APy rOMY, BbINOAHAA
bYHKUMM 06BACHEHNA U NPOTHO3UMPOBAHMA CBOMUCTB, CTPOEHMA U BOSMOXKHOCTEN NPaKTUYECKOoro
NPUMEHEHUA N NONYYEHWNA U3YYaEMbIX BELLECTB.

OcBoeHne nporpammbl NO XxMmum cnocobcTeyeT GOPMMPOBAHUIO NPEACTaBAEHUA O
XMMMWYECKOW COCTaBAAOLWEN HAYYHOW KapTUHbl MWpa B /NIOTMKE €€ CUCTEMHOW NpUpPOAbI,
LEHHOCTHOrO OTHOLIEHMA K HAYy4YHOMY 3HaHMIO U MEeTO4aM NO3HAHWUA B HayKe. M3yyeHne xumum
NPoOMCXOoMT C NpUBAEYEHWEM 3HAHMWA U3 paHee WU3y4YyeHHbIX Y4yebHbIXx npegmeTos:
«OKpyKatowmn mmp», «brnonorna. 5—7 knaccol» n «dusmka. 7 Knace».

Mpw N3y4eHUn XMMUM NponcxognT GopMMpPoBaAHME 3HAHUIN OCHOB XMMNYECKOM HaYKM KakK
061aCcTN COBPEMEHHOIO €CTeCTBO3HAHUA, NPAKTUYECKOM A,EeATENbHOCTM Ye/I0BEKA U KaK OAHOTO
N3 KOMMNOHEHTOB MMPOBOMN Ky/bTypbl. 3a4aya y4ebHOro npeamera coctouT B GOpMMUPOBAHUM
CUCTEMbI XMMMUYECKUX 3HAHUN — BaXKHeMWwux (GaKTOB, MOHATUIA, 3aKOHOB U TEOPETUYECKUX
NOJIOXKEHUN, [AOCTYMHbIX O06O0OLWEHN MUPOBO33PEHYECKOrO XapaKTepa, A3blKa HAyKu, B
NPUOBLLLEHNN K HAaYy4YHbIM METOAAaM NO3HAHWUA NPU U3YYEHUU BELLECTB U XMMUYECKUX PeakLmii, B
bOpMMPOBAHMM U Pa3BUTUM MO3HABATENbHbIX YMEHUA WU UX MNPUMEHEHUM B Yy4yebHOo-
no3HaBaTe/bHOW N y4ebHO-MCcCcnen0BaTeNbCKOM AeATeNbHOCTU, OCBOEHMM NpaBma 6e3onacHoro
obpalleHua ¢ BelecTBamm B MOBCEAHEBHOM KU3HW.

Mpn U3yYeHUM XMMUKM Ha YPOBHE OCHOBHOro obuwero obpa3oBaHMA BaxKHOE 3HaYeHue
npuobpenu Takne Lenu, Kak:

— GOpMMPOBAHNE NUHTENNIEKTYA/IbHO PA3BUTOM JIMYHOCTU, FOTOBOM K Camoobpa3oBaHMuio,
COTPYAHMYECTBY, CAaMOCTOATENIbHOMY MNPUHATUIO peLleHU, CNOoCcObHOM afanTMpoBaTbCA K
6bICTPO MEHAIOLLMMCA YCTOBUAM XKU3HU;

— HanpaB/ieHHOCTb O0Oy4eHMA Ha cCUCTemaTMyeckoe npuoblieHne obyyatrowmnxcs K
CaMOCTOATENIbHOW  MO3HAaBaTeNbHON  AEATEeNbHOCTM,  HAYyYHbIM  MeToAam  MO3HaHuA,
bopMUpPYOLWLMM MOTUBALMIO U Pa3BUTUE CNOCOBHOCTEN K XMMUW;

— obecnevyeHne ycnoBuiA, cnocobCTBYHOLWMNX MNpuobpeTeHMto obydaroMmMMUCa OnbiTa
Pa3HOOOpPa3HOW AEeATeNbHOCTM, MO3HAHUA M CaMOMO3HAHWUA, K/IHOYEBbIX HABLIKOB (KAHOYEBbIX
KOMMNETEHUMI), MMEIOLMNX YHUBEPCANIbHOE 3HAYEHNE AR PAa3NIMYHbBIX BUAOB AeATE/IbHOCTY;

— dopmupoBaHme obLen GYHKLNOHANBbHOM N eCTECTBEHHO-HAY4YHOM rPaMOTHOCTH, B TOM
yncne ymeHmn obbACHATb U OLEHMBATb ABJEHMA OKPYKAIOLWLEro MmMpa, UCNoAb3ya 3HAHWA U
ONbIT, MOJIyYEHHble NPU MU3YYEHUU XUMUWU, NPUMEHATb MX NpPU pelleHun npobnem B
NoBCEAHEBHOM KU3HU U TPYLOBOW AeATENbHOCTH;

— popmnpoBaHMe y 0ByYatOLLMXCA T'YMAaHUCTUYECKMX OTHOLWEHWUIN, MOHUMAHUA LEeHHOCTH
XUMUYECKUX 3HAHWUIM AnA BblPabOTKM 3KONOrMYECKU LenecoobpasHoOro nosedeHus B ObITy U



TPY40BON AeATEeNbHOCTU B LENAX COXPaHEHWA CBOEro 340pO0BbA M OKPYrKatoleh NpupoaHoi
cpenbl;

— pa3BUTUE MOTMBALMN K 0OYYEHMIO, CMOCOOHOCTEN K CAMOKOHTPO/HO U CAMOBOCNMUTAHUIO
Ha OCHOBEe YCBOEHMA 0b6Lie4enoBeYecKMX LLeHHOCTEM, FOTOBHOCTM K OCO3HaHHOMY Bblbopy
npodunan U HanpaB/iEeHHOCTU ganbHelwWwero obyyeHus.

Ob6uee 4nMcno 4acos, OTBEAEHHDbIX ANA U3YYEHMA XMMUKN Ha YPOBHE OCHOBHOro obuiero
obpasoBaHus, cocTaBnaeT 136 yacos: B 8 knacce — 68 yacoB (2 yaca B Hefento), B 9 Knacce — 68
yacos (2 yaca B Hegen).



COAEPXAHUE OBYYEHUA 9 K/NACC

Bew,ectBo M XMMMYeCcKana peakumsa

MNepnoamnyeckuin 3akoH. [leproanyeckaa cUCTEMA XMMUYECKUX 3nemeHToB O. W.
MeHaeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTM B WU3MEHEHUM CBOWMCTB XUMUYECKUX
3N1EMEHTOB NepBbIX TPEX MEPUOAO0B, Ka/iUA, KanbLUMAa U UX COEOUHEHWUI B COOTBETCTBUM C
NONOXKEHMEM 3/1eMEHTOB B [1epnoaMYECKOM CUCTEME U CTPOEHMEM UX aTOMOB.

CTpoeHue BelecTBa: BUAbl XMMWYECKOM CBA3WU. TUMbl KPUCTANINYECKUX PELUETOK,
3aBMCUMOCTb CBOMCTB BELLLECTBA OT TUMA KPUCTAN/IMYECKOM PELETKN N BUAA XMMUYECKON CBA3M.

Knaccudmkauma m HOMEHKNATypa HeOpraHUYeckux BeLlecTB. XMMUYECKMe CBOWCTBA
BELLECTB, OTHOCALUMXCA K PA3/IMYHbIM KNAcCamM HEOPraHUYEeCKUX COeAUHEHWUM, reHeTUyecKas
CBA3b HEOPraHNMYECKMX BELL,ECTB.

Knaccndumkauma XmMmnyecknx peakumii Mo pasvyHbIM NPU3HAKam (No ymcay u cocTasy
Y4acCTBYIOLWMX B peaKLMm1 BELW,ecTs, No TeN10BOMy 3PP eKTy, N0 U3MEHEHUIO CTEMEHEN OKUCIEHNA
XMMUYECKMX 3N1EeMEeHTOB, no 06paTMMOCTM, MO Yy4yacTUIO KaTasauMsaTopa). IK30- w
3HAOTEPMUYECKNE PeaKLLUN, TEPMOXMMUYECKUE YPABHEHUA.

MOHATME O CKOPOCTU XMMMUYECKOM peakuuu. MoHaTMe 06 obpaTMmbix U HeobpaTUMbIX
XMMMUYECKUX peaKLmax. MOHATME O FOMOreHHbIX U reTepPOoreHHbIX peakuusax. MoHATME 0 KaTanumse.
MoHATUE O XMMMYECKOM paBHOBECUU. DAKTOPbI, BANAIOWME HAa CKOPOCTb XMMUYECKOM peaKkumm
M NONOXKEHME XMMNYECKOro paBHOBECKA.

OKUCNUTENbHO-BOCCTAHOBUTE/NbHbIE pPeaKUMU, SNEKTPOHHbIM 6HanaHCc OKUCAUTENbHO-
BOCCTAHOBUTENbHOW peakumn. CocTaBieHWe YpPaBHEHWN OKUCIUTENIbHO-BOCCTAHOBUTE/bHbIX
peakLmMit C UCNONb30BaHMEM METOAA 3/1IEKTPOHHOro 6anaHca.

TeopuA 31EKTPOAUTUYECKON AUCCOLMALMU. DNEKTPOUTbI U HEINEKTPONUTbI. KaTUOHDI,
aHWOHbI. MexaHW3M gMccoLmaLLmMm BELWECTB C Pa3/INYHbIMM BUAAMU XMMUYECKoM cBA3U. CTeneHb
avnccoumaumn. CunbHble U cnabble 3N1eKTPONUTLI.

Peakumn MOHHOro obmeHa. YcnoBuA nNpoTeKkaHua peakuuii MOHHOro obmeHa, NoJiHble U
COKpaLLEHHbIE MOHHblE YpaBHEHUA peaKuuil. CBOMCTBA KUCNOT, OCHOBAaHWUM U conel B cBeTe
npeacTaBneHnin o6 3NeKTPOAUTUMYECKOM auccoumaumn. KayecTBeHHble peaKkuMyM Ha MOHbI.
MoHATWE O r’MAPON3E CONEN.

Xumuyeckuli saKcnepumeHm:

O3HAKOMJIEHWE C MOAENAMU KPUCTANIZIMYECKMX PELIETOK HEOPraHUYeCcKUX BeLLecTB —
MeTaNioB U HemeTannoB (rpaputa M anmasa), CAOXKHbIX BewecTB (xnopuaa HaTpua),
nccnefoBaHne 3aBUCMMOCTM CKOPOCTM XMMMYECKOW peaKkuuu OT BO3AENCTBMA Pas3IUUHbIX
baKTopoB, UCCef0BaHME 3/1EKTPONPOBOAHOCTU PAacTBOPOB BELLECTB, NPOLEcca AUCCOoLMaL MM
KMCNOT, Wenoyer u conen (BO3IMOXKHO MCNOMb30BAaHWE BUAEO MATepuanos), NpoBeaeHUEe
ONbITOB, UANOCTPUPYIOWMX NPU3HAKM NPOTEKAHUA peakunint MoHHoro obmeHa (obpasoBaHue
ocagKa, BblaeneHwe rasa, obpas3oBaHMe BOAbl), OMNbITOB, WANOCTPUPYIOWUX MNPUMEPDI
OKUCNUTENbHO-BOCCTAaHOBUTENbHbIX Peakuui (ropeHue, peakuuu pasnoXKeHwus, coeguHeHus),
pacno3HaBaHWe HeOopraHWYeCcKMX BeL,ecTB C MOMOLLbI KAYeCTBEHHbIX peaKuuid Ha MOHbI,
pelleHne sKCNepUMeHTaIbHbIX 3a4au.

HemeTannbl u ux coeguHeHusn

Obuwan xapaKTepucTMKa ranoreHoB. OCOBEHHOCTM CTPOEHMA aTOMOB, XapaKTEepHble
cTeneHn okucneHus. CTpoeHue M U3MYECKMe CBOMCTBA MPOCTbIX BELWECTB — ra/NoreHos.



XMMUYECKMe CBOWCTBA Ha MpuMmepe xiopa (B3aMmopgencresme ¢ MeTansiaMum, HemeTansamu,
wenovyamum). Xnoposogopos. ConAHaa KUCNOTa, XUMMWYECKMEe CBOWCTBA, MNOAyYeHue,
npumeHeHue. JencTBMe X10pa U X10pOBOAOPOAA HAa OPraHN3M YesioBEKa. BarkHenwmne xnopuapl
N UX HaXOXKAEeHWe B Npupose.

Obuwan xapaktepuctuka 3snemeHToB VIA-rpynnbl. OcobBEHHOCTU CTPOEHUA aTOMOB,
XapaKTepHble cTeneHun okucneHua. CTpoeHMe U PU3MYEeCKMe CBOMCTBA MPOCTbIX BeEL,ECTB —
KMcnopoza u cepbl. ANNOTPONHble MOoANUDUKALMN KNCOPOAa U cepbl. XMMUYECKME CBOMCTBA
cepbl. CepoBogopos, cTpoeHue, GU3NYECKME U XMMUYeCKMe cBokcTBa. OKcuAabl Cepbl Kak
npeacTaBUTENN KUCAOTHbLIX OKCMA0B. CepHaAa KMCNOTa, PU3MYECKME N XMMUYECKME CBOWMCTBA
(obwme KaKk NnpeacTaBUTENA KNacca KUCAOT M cneundumyeckme). XMMUYecKkne peakumnu, nexalme
B OCHOBE MNPOMbIWAEHHOro crnocoba Mo/yYeHUa CepHOM KUCNoTbl. puMeHeHue cepHoM
Kncnotbl. Conn cepHoM KNCNOTbI, KAaUECTBEHHAA peaKkumna Ha cyabdaT-MoH. HaxoxaeHue cepbl u
eé coegMHeHUI B npupoae. XMMMYECKOe 3arpsA3HEeHUE OKpyXKallen cpedbl COeANHEHUAMM
cepbl (KUCNOTHbIE A0 AN, 3arpsA3HEeHMe BO3AyXa U BOAOEMOB), CNOCcobbl ero npeaoTBpaLlLeHus.

Obuwaa xapakrepuctuka snemeHToB VA-rpynnbl. OCOO6EHHOCTM CTPOEHMA aTOMOB,
XapaKTepHble CTeNeHW OKucAeHuAa. A30T, pacnpocTpaHeHuMe B npupoge, ¢usnmyeckne wu
XMMUYeCKne cBoincTea. KpyroBopoT a3oTa B npupoge. AMMMUAK, ero puUsnyeckme n XmuMmnyeckme
CBOWCTBA, NoayyYeHne U npumeHeHune. Conm ammoHuA, Ux GU3NYECKMe N XMMUYECKNEe CBOMNCTBA,
npumeHeHue. KayecTBeHHaa peaKkumMa Ha MOHbl aMMOHMA. A30THAA KMCNOTa, eé MnonyyeHue,
du3nYeckme M XMmumyeckme cBoicTBa (oblime Kak npeacTaBuUTens Kaacca KUCIOT M
cneunduryeckune). Ncnonb3oBaHMe HUTPATOB M COME aMMOHMA B KayecTBe MUHEpPaNbHbIX
ya06 peHunit. Xummyeckoe 3arpsasHeHme OKpyKatow,el cpeabl COeaMHEHUAMM a30Ta (KUCNOTHbIe
A0 AW, 3arpasHeHMe BO34yxa, noysbl U Bogoémos). ®ocdop, annotponHbie moavduKaumnm
docdopa, dusmyeckme n xummyeckme csorictea. Okeua pocopa (V) n docdopHasa KUcnoTa,
dU3nYeckMe U XMMUYECKMEe CBOWCTBA, MnosaydeHue. Mcnonb3oBaHue ¢ochaToB B KayecTse
MWHEpanbHbIX Y400 peHUN.

Obuwaa xapakTepuctuka snemeHToB IVA-rpynnbl. OcobeHHOCTM CTPOEeHMss aTOMOB,
XapaKTepHble CTEeNeHU OKMCeHuA. Yriepoa, aiioTPonHble MoANPUKaLMKM, PacnpoCcTpaHeH e B
npupoge, dpM3nyeckne n xmmmyeckne csomnctea. Agcopbuma. Kpyrosopot yrnepoaa B npupose.
Okcuapl yrnepoda, ux pusmMyeckne n XMMuUYeckme CBOMCTBA, AENCTBUE HA KUBbIE OPraHU3MbI,
nosydyeHne U NpMMeHeHne. IKonormyeckme npobaemol, cBA3aHHble ¢ okcngom yrnepoaa (1V),
rmnoTtesa ro6asbHOroO NOTENNEeHUA KanmaTa, NapHUKOBbIA 3ddeKT. YronbHana Kuciota u eé
CoNn, nx Gu3MYecKne U XMMU4YecKMe CBOMCTBA, NOAy4YeHMe U npumeHeHuwe. KayecTBeHHan
peakuma Ha KapboHaT-MoHbl. WMcnonb3oBaHue KapboHaToB B  ObITY, MeauUUMHE,
NPOMbIWNEHHOCTM N CENbCKOM XO3ANCTBE.

MepBOHaYasibHble MOHATMA 006 OpPraHMYECKUX BeLLeCcTBaX KaK O CoOeAMHEHUAX yrneposaa
(meTaH, aTaH, 3TUNEH, aLeTWUIEH, 3TAaHON, MMULEPUH, YKCYCHas KucnoTa). NMpupogHble NCTOYHUKK
yrneso0poaos (yronb, NPUPOAHbLIN ra3, HedTb), NPOAYKTbI UX NepepaboTkn (6eH3MH), UX posb
B ObITY M NPOMbIWNEHHOCTU. MOHATUE O BMONOrMYECKM BaXKHbIX BELLECTBAX: XMpax, benkax,
yrneBodax — W UX POAN B KU3HW 4enoBeKa. MaTepuanbHoe eAUMHCTBO OPraHUYECKUX WU
HEeopraHMYeCcKnx coeaMHeHunM.

KpemMHuin, ero ¢usMyeckme M XMMUYECKME CBOMCTBA, MOJY4YEHUE U NPUMEHEHMUE.
CoeanHeHna KpemHus B npupoge. Obwume npeactaBneHuMa o6 okcuae kKpemHus (IV) u



KpemHueBo Kucnote. CUANKaTbl, UX UCMO/Ib30BaHUE B ObITY, B MPOMbILW/IEHHOCTU. BaxkHelwmne
CTpouTeNbHble MaTepuanbl: KepamuKa, CTeKN0, LemMeHT, 6eToH, xeneszobeToH. Mpobaembl
6e30MacHOro Ncnosb30BaHMUA CTPOUTE/IbHBIX MaTEPUaIOB B NOBCEAHEBHOMN KU3HMU.

Xumuueckuii akcnepumeHm:

n3yyeHne obpasLOB HEOPraHMYECKNX BELLLECTB, CBOMCTB CO/ISIHOM KUC/IOTbI, NpoBeAeHME
KaueCTBEHHbIX peaKuuii Ha X10puAa-UOHbl U HabaoaeHWe NPU3HAKOB MX NMPOTEKAHMUA, ONbITbI,
oTpaxatowme PpUNYECKNe U XMMUYECKME CBOWCTBA FANIOrEHOB MU UX COeAMHEHUN (BO3MOXKHO
MCNO/JIb30BaHUE BMAEOMATEPMANOB), O3HAKOMAeHWe ¢ obpasuamn X10puaoB (ranoreHnaos),
O3HaKoM/ieHWe C obpasuamu cepbl U €€ CoeauHEeHUAMM (BO3MOMKHO MCMNONb30BaHME
BMAEOMmaTepnanos), HabnwoaeHne npouecca 06yrAMBaHMA caxapa nog — AeUcTBUEM
KOHLLEHTPUPOBAHHOW CEPHOMN KMUCNOTbI, U3yYeHNEe XMMUUYECKMX CBOMCTB pa3baB/ieHHON CepHOM
KMCNOTbI, NpOBeAeHNEe KayeCTBEHHOM peakummn Ha cynbdaT-uoH U HabalogeHMe npusHaka eé
NpoTeKaHWs, 03HaKoMieHne ¢ GMU3MYEeCKMMM CBOMCTBAMM a30Ta, dochopa U UX CoeguHEeHUMn
(BO3MOXKHO UcCnonb3oOBaHWEe BuaeomaTepuanos), obpasuamm as3oTHbIX W GOCHOPHBIX
yoobpeHuii, nonyyeHue, cobupaHue, pacrno3HaBaHWE M U3y4YeHMEe CBOWCTB aMMMaKa,
npoBefeHne KaueCTBEHHbIX PeaKLMin Ha MOH aMMOHUA U pocdaT-UOoH U N3yyeHMe NPU3HAKOB UX
NpOoTeKaHWs, B3aMMOAENCTBME KOHL,EHTPUPOBAHHOW a30THOM KUCAOTbl C Meablo (BO3MOXKHO
MCMNO/Ib30BaHWE BUMAEOMATEPUANOB), M3YYEHNE MOAENEN KPUCTAN/IMYECKUX PEeLlETOK asiMasa,
rpaduta, dynnepeHa, O3HAKOMIEHWE C NPOLLECCOM aAcopbuUMM PACTBOPEHHbIX BELLECTB
aKTUBMPOBAHHbIM YINEM U YCTPOMCTBOM NPOTMBOrasa, Nosy4yeHune, cobmpaHme, pacnosHaBaHme
N M3y4eHWe CBOMCTB YINIEKUCNOro rasa, NpPoOBeAEeHME KayeCTBEHHbIX peaKumii Ha KapboHaTt u
CUNMKAT-UOHbI U U3yYeHMe MPM3HAKOB WX MNPOTEKAHMA, O3HAKOMAEHWEe C npoayKumen
CUNIMKAaTHOW MPOMbILIEHHOCTW, pPeLleHMe 3KCNePUMEHTAIbHbIX 3a4a4 No Teme «BarkHeWnwue
HemeTaN bl U UX COEANHEHUAY.

MeTannbl n nx coeguHeHnn

Obuwasn XapaKTepPUCTUKA XUMUYECKUX 3S/1EMEHTOB — META/I/IOB Ha OCHOBaHUU WX
nosioXKeHua B MNepnoanyeckoin cucteme xummyeckux anemeHTos [. . MeHgeneesa n cTpoeHus
atomoB. CTpoeHue MeTannoB. MeTannnmyeckas CBfA3b WU MeTaN/IMYEcKan KpucTanamyeckas
PeLWETKA. DNEeKTPOXMMUYECKUI pAag, HaANpaKeHUn meTannos. Pusmyeckne u XMMUYECKue
cBoicTBa meTannos. Obuwme cnocobbl NoaydyeHUa meTannos. [TOHATME O KOPPO3MU METANOB,
OCHOBHbI€e cnocobbl 3alUTbl UX OT KOpPo3nu. Cnaasbl (CTasb, YyryH, A0 PaStOMUHKIA, BPOH3a) n
NX NPUMEHEHUeE B ObITY U MPOMBbILLAEHHOCTH.

LLlenoyHble meTannbl: nonoxeHune B Neprnoanyeckom cucteme XMMMYeCcKnx anemeHTos .
N. MeHaeneeBa, CTpOEHME MX aTOMOB, HaxoXaeHue B npupoae. Pusnyeckme U xMmmnyeckme
cBoKcTBa (Ha Nnpumepe HaTpuA 1 Kanusa). OKcuabl U TMAPOKCUAbI HAaTpUA U Kanusa. NpumeHeHue
LWEe/I0YHbIX METANNI0B U UX COEANHEHUN.

LlenoyHosemenbHble MeTanNbl MarHW W KanbUMiA: nonoxeHue B [epuogmyeckomn
cucteme XMmuYeckux anemeHTtoB . U. MeHaeneesa, CTpOEHME MX aTOMOB, HaXOXAeHWe B
npupose. PUsnyeckne U XMMMYECKMe CBOMCTBA MarHMa M Kanbuus. BaxHellwme coeanHeHms
Kanbuma (OKcua, ruapokcuna, conn). MEcTKoCTb BOAbl U cNocobbl eé ycTpaHeHus.

ANIOMWHUIA: NonoxeHue B [lepMoanyeckon cucTeme XMMMYEcKUx anemeHtos [. WU.
MeHaeneeBa, CTPOEHUE aTOMa, HaxoXaeHne B npupoge. PUsnyeckme U XMMUYECKME CBOMCTBA
antoMnHUA. AMdOoTepHble CBOMCTBA OKCMAA U TMAPOKCUAA aNto MUHUSA.



eneso: nonoxeHue B [lepMoANYECKON CUCTEME XUMUYECKMX 3nemeHToB [. W.
MeHpeneeBa, CTpOEHME aTOMa, HaxoXaeHne B npupoge. Pusnyeckne n XxMmmMyeckme CBOMCTBA
)enesa. Okcuapl, rmgpokenapl n conu xenesa (llI) n kenesa (lll), ux cocrtas, cBONCTBA U
nonyyeHue.

Xumuueckuii akcnepumeHm:

O3HaKom/sieHne C obpasuamuv MeTana/ 0B U CNAaBOB, MX GU3NYECKMMWU CBOMCTBAMM,
N3yyeHne pe3ynbTaToOB KOPPO3UM METanNoB (BOSMOMKHO MCMNO/b30BaHME BUMAEOMATEPUANOB),
0cobeHHOCTel B3aMMOAENCTBMA OKCMAA KalbLMA M HAaTPUA C BOAOW (BO3MOXKHO MCMONb30BaHME
BMAEOMATEPUaNoB), UCCAen0BaHME CBOMCTB MKECTKOM BOApl, MpoL,ecca rOPeHWUs Kenesa B
Kucnopoze (BO3MOMKHO WCNONb30BaHWE BWAEOMATEPMANOB), MNPU3HAKOB MNPOTEKAHUsA
KaYeCTBEHHbIX PeaKkLuMit Ha MOHbI: MarHus, KanbLUua, aNloMUHUA, UMHKA, Kenesa (ll) n xkenesa
(), mean (Il), HabnoaeHMe M oNMCaHUE NPOLLECCOB OKPaLUMBAHMA NaMeHN MOHaMU HaTpus,
Kanna 1 Kanbuns (BO3MOXKHO MCMOJIb30BaHUE BUAEOMATEPUNAJIOB), UccneaoBaHne ampoTepHbIX
CBOWMCTB r’MAPOKCUAA a/IlOMUHUA U TMAPOKCMAA LUMHKA, PELIEHUE IKCMTEPUMEHTA/IbHbIX 33434 MO
TeMe «BaxHeNwmne meTanibl U UX COeANHEHNAY.

Xumusa n okpyKaiowan cpega

BelwiectBa M MaTepuasbl B NOBCEAHEBHOM *U3HM YenoBeKa. besonacHoe ncnonb3oBaHme
BELLECTB M XMMMYECKMX peakumint B ObITy. lepBad NOMOLWb MNPU XMMMUYECKUX OXKOrax MU
OTpaBAEHUAX.

XMmUuyeckoe 3arpasHeHne OKpyrKatouwen cpeapl (MpeaenbHaa A4oNyCTUMas KOHUEHTpauus
BelecTs, ganee — MNAK). Ponb XMMumM B pelieHnn 3K0/I0TMYECKUX Npobiem.

Xumuyeckulii aKcnepumeHm:

n3yyeHune ob6pasLLOB MaTePMaNoB (CTEKNO, CN1aBbl METANNO0B, NOJIMMEPHbIE MaTepuanbl).

MexnpedmemHsbie ceA3u

Peanusayma mexknpeameTHblX CBA3EN NPU U3YYEHUN XMMUKU B 9 KNacce OCyLLecTBAsSETCA
yepes UCMOoJIb30OBaHME KaK 0bWMX eCTeCTBEHHO-HAY4YHbIX MOHATUI, TaK U MOHATUIN, AB/AIOWMXCS
CUCTEMHbBIMU ANA OTAE/bHbIX NPEeAMETOB eCTECTBEHHO-HAYYHOro UMKAa.

Ob6ume ecTeCcTBEHHO-HaY4YHble MOHATMA: HAay4HbIN GaKT, TMNOTE3a, 3aKOH, TEOPUS, aHaNu3,
CMHTE3, KnaccuduKauma, NepuoamyvHOCTb, HabAlaeHME, IKCNEPUMEHT, MOAENMPOBAHMUE,
NM3MepeHne, MoaeNb, AB/IEHNE, MapPHUKOBbLIN 3O PEKT, TEXHONOTUS, MaTepuaibl.

dusnka: maTepus, aToMmM, 3S/NEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAUA, W30TOMbl,
PagAMOaKTUBHOCTb, MOJIEKYNA, 3SNEKTPUYECKMN 3apag, MPOBOAHWKKW, MNONYNPOBOAHUKN,
ANINEKTPUKKN, POTO3IeMEHT, BeLLecTBO, Teno, 06bém, arperaTHoe COCTOAHME BeLLecTBa, ras,
pacTBOp, pPaCcTBOPUMOCTb, KPUCTaAAMYecKana peweéTka, cnaasbl, U3MYECKME BEAUYMHDI,
eANHNLbI U3MEPEHMSA, KOCMMUYECKOE NPOCTPAHCTBO, NNAAHETbI, 3Bé3abl, ConHue.

Buonorua: dpotocuHTes, apixaHue, buocdepa, saKkocucTtema, MMHepaabHble ya006peHus,
MWKPO3/1EMEHTbI, MaKPO3/1EMEHTbI, NUTATE/IbHbIE BELLECTBA.

leorpadua: aTmocdepa, rmnapochepa, MUHEpPanbl, TOPHble NOPOAbl, MOAe3Hble
NUcKonaemble, TOMNJANBO, BOAHbIE pecypchl.



NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA NPOrPAMMbLI MO XUMUU HA YPOBHE
OCHOBHOI'O OBLLEI0O O6PA3OBAHUA

JIMYHOCTHDbIE PE3Y/IbTATDI

JIN4HOCTHbIe pe3ynbTaTbl OCBOEHWA MPOrpammbl OCHOBHOro obuiero o6pa3oBaHUA
O0CTUraloTCa B Xo4e obyyeHns XMMUN B eUHCTBE y4ebHOM 1 BOCNUTATE/IbHOW AEeATE/IbHOCTU B
COOTBETCTBMM C  TPAAMUMOHHBIMW  POCCUMCKUMM  COLMOKYNbTYPHbIMM U AYXOBHO-
HPaBCTBEHHbIMW LLEHHOCTAMM, NPUHATBIMX B 0bLLEeCTBE NpPaBMAAMW M HOPMaMM NOBEAEHUA U
CNocobCTBYIOT NpOLLECCaM CAaMOMO3HaHUA, CAMOPa3BUTUA U COLMANU3ALNM 0OYyYatOLWMXCA.

JIN4HOCTHbIe pe3ynbTaTbl OTPAXKAOT TOTOBHOCTb OOYyYalOLWMXCA PYKOBOACTBOBATHLCA
CUCTEMOI MO3UTUBHbLIX LLEHHOCTHbIX OPMEHTAUMI U pacluMpeHMe OnbiTa AEATENIbHOCTU Ha eé
OCHOBE, B TOM YMC/NE B YaCTU:

1) naTpMoTHUUYECKOro BOCNUTAHUA:

LEHHOCTHOIO OTHOLLEHMA K OTeYEeCTBEHHOMY Ky/bTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
Hacneamio, NMOHMMAHUA 3HAYEHUA XMMWYECKOM HAYKU B KU3HWU COBPEMEHHOro 06lLLecTBa,
CNocobHOCTM BNafeTb AOCTOBEPHOM MHbOPMaUMElN O NepeaoBblX AOCTUIKEHUAX U OTKPbITUAX
MWPOBOM N OTEYECTBEHHOM XMMUW, 3aUHTEPECOBAHHOCTU B HAyYHbIX 3HaHWUAX 06 ycTponcTee
MUpa 1 obLecTBa;

2) rpaKAaHCKOro BOCMUTAHUA:

NpeacTaBNeHUA O COUMANIbHbIX HOPMAxX M NpPaBUIAX MEXKAUYHOCTHbIX OTHOLEHUN B
KONNEKTUBE, KOMMYHWUKaTUBHOM KOMMNETEHTHOCTH B 06L,ecTBEHHO nosesHom,
yyebHOMCCNea0BATENbCKON, TBOPYECKOM W ApPYrMX BUAAX AeATeNbHOCTW, TFOTOBHOCTM K
pa3HO06pPa3HON COBMECTHOW AeATENIbHOCTU NPU BbINONHEHMM y4eOHbIX, NO3HABaTebHbIX 3343y,
BbINO/JIHEHUN XMMUYECKUX IKCMEPUMEHTOB, CO34aHMM YYeOHbIX NPOEKTOB, CTPEMIEHUA K
B3aMMOMOHMMAHMIO M B3aMMOMOMOLM B MpoLecce 3Tol y4ebHOM AeaTeNbHOCTU, FOTOBHOCTU
OoueHMBaTb CBOE MNOBeAEHWE M MOCTYNKM CBOMX TOBAapMULLEN C MO3ULMM HPABCTBEHHbIX WU
NPaBOBbIX HOPM C YY4ETOM OCO3HAHMA NOC/NEACTBUIA NOCTYMNKOB;

3) LeHHOCTM HAayYHOro NO3HAHMUA:

MWPOBO33PEHYECKNE NpPeacTaB/NeHMA O BelWecTBe M XMMWYECKOW  peakuuu,
COOTBETCTBYIOWME COBPEMEHHOMY YPOBHIO Pa3BUTMA HAyKM W COCTaBAAIOWME OCHOBY ANA
NMOHMMAHMA CYLLHOCTU Hay4YHOM KapTUHbI MU pPa, NPeAcTaB/ieHNA 06 OCHOBHbIX 3aKOHOMEPHOCTAX
pa3BUTUA NPUPOAbI, B3aMMOCBA3AX YE/IOBEKA C MPUPOAHON CPeaoi, O POAU XUMUKN B MO3HAHUK
3TUX 3aKOHOMEPHOCTEMN;

no3HaBaTe/ibHble MOTWBbI, HanMpaBAEeHHble Ha MOJy4YeHWE HOBbIX 3HAHWN NO XMMUW,
Heobxoanmble ANnA 0OBACHEHMs Hab/AaEeMbIX MPOLLECCOB U ABAEHWUIA, MO3HaBaTe/IbHOWM,
MHPOPMALIMOHHOM N YNTATENBCKOM KyNbTYPbl, B TOM YMC/ie HAaBbIKOB CAMOCTOATE/IbHOW pPaboThbl
C y4ebHbIMM TEKCTAaMM, CMPABOYHON NUTEepPaTypoi, AOCTYMHbIMU TEXHUYECKMMU CPencTBamMM
MHPOPMALMOHHbIX TEXHONOTUIA;

MHTepec K obyyeHMI0 M NO3HaHWIO, NOOO3HATENbHOCTb, TOTOBHOCTb M CNOCOOHOCTL K
camoobpa3oBaHMIO, NPOEKTHON U UCCNef0BATENbCKOW AeATeNbHOCTU, K OCO3HAaHHOMY Bblbopy
HanpaBAEHHOCTU M YPOBHA 0by4yeHNs B ganbHeENLWeEM;

4) dopmnpoBaHUA KyNAbTypbl 340POBbA:

OCO3HaHWE LEHHOCTMU }KN3HU, OTBETCTBEHHOTO OTHOLLIEHMA K CBOEMY 3[,0P0BbI0, YCTaHOBKM
Ha 340pOBbl 06pPa3 KU3HW, OCO3HAHWE MOC/NEeACTBUA W HENpUATME BPEeAHbIX MNPUBbIYEK



(ynoTpebneHua ankorons, HAPKOTMKOB, KypeHusA), HeobxoAMMocCTM cobaoaeHua npaBua
6e30MacHOCTM NpM 06 paLLEHNN C XUMUYECKMMM BeLLLeCTBaMM B ObITy U peasibHOM XKU3HU;

5) TpyAOBOro BOCNUTaHUA:

WMHTEepecC K NPaKTUYeCKOMy M3yyYeHuto npodeccuii n Tpyaa PasINYHOro poaa, yBarKeHune K
TPyay W pesynbTaTam TPyLOBOM AEATENbHOCTM, B TOM YMC/AE Ha OCHOBE MPUMEHEHMUS
npegmeTHbIX 3HAaHUMWA NO XWMMUKW, OCO3HAHHbLIA BbIOOP WHAMBUAYAJBLHON TpPaeKTOpPUK
npoaoKeHns 06pas3oBaHMA C YYETOM JIMYHOCTHbLIX MHTEPECOB M CMNOCOBHOCTU K XMMUM,
0bLWecTBEHHbIX MHTEPeCcoB W NoTpebHoCcTen, ycnewHon npodeccnoHaribHOW AeATENbHOCTU U
Pa3BUTUA HEOOXOAMMbIX YMEHUW, TOTOBHOCTb aZlaNTUPOBATbCA B NPOdecCMOHaNbHON cpeae;

6) aKonornyeckoro BOCNUTaHUA:

9KOIOMMYECKN LLeN1eco0bpasHOoe OTHOLWEHME K MPUPOAE KaK UCTOYHMKY KU3HU Ha 3eme,
OCHOBE €€ CyLLecTBOBaHMA, MOHMMaHWE LLEHHOCTM 340p0BOro U 6esonacHoro obpasa *Ku3Hu,
OTBETCTBEHHOE OTHOLWEHMEe K CcoBCTBEHHOMY GU3MYECKOMY M MCUXMYECKOMY 340POBbIO,
OCO3HaHWe LeHHOCTM cobntoaeHns npasun 6GesonacHoro noseaeHuA npu pabote ¢ Bel,ecTBamm,
a TaK¥Ke B CUTYaUMAX, YTPOXKAOLWMX 340PO0BbIO U XKU3HU NIOAEN;

CNOCOBHOCTM MPUMEHATb 3HAHMA, MOJSyYaemble MPU U3YYEHUU XUMWUKU, ONA PeLleHuA
3a/la4, CBA3AHHbIX C OKPY»KatoLen NpMpoaHOM CPeon, ANs NOBbIWEHUA YPOBHSA 3KO/OrMYECKOM
KY/IbTYpbl, OCO3HAHWA rN06aNIbHOIO XapaKTepa 3KO0MMUYECKUX Npobaem u nyTen mMx peweHus
nocpeacTBOM METOL0B XMMUU, SIKOJIOTMYECKOrO MblWAEHMA, YMEHWNA PYKOBOACTBOBATLCA UM B
NMO3HaBaTENbHOM, KOMMYHMKATUBHOM M COLMANbHOM NPaKTUKE.

METANPEAMETHDIE PE3Y/IbTATbDI

B coctaBe meTanpeameTHbIX Pe3y/NbTaTOB BblAENAT 3Ha4YMMble ANA GopmMUpPOBaHUA
MMPOBO33peHNA ObLLeHayYHble MOHATUA (3aKOH, TEOPUA, MPUHLMN, rTMNoTe3a, GaKT, cucTema,
npoL,ecc, 3KCNepUMEHT U ApYyroe.), KOTopble UCMONb3YIOTCA B €CTECTBEHHO-HAYYHbIX YYebHbIX
npegmeTax U NO3BONAOT HAa OCHOBE 3HAHWUI M3 3TUX NpegMeToB GOPMMPOBATL NPeACTaBEHME
O L,e/IOCTHOM Hay4yHOM KapTUHE MMPa, U YHUBEpPCA/IbHbIE Yy4ebHble AelcTBUA (NO3HaBaTe/IbHbIE,
KOMMYHUKATUBHbIE, pPerynaTuBHble), KoTopble obecneunsatoT GpopMMpoBaHWE TOTOBHOCTU K
CaMOCTOATE/IbHOMY NJIAHUPOBAHMUIO U OCYLL,ECTB/IEHUIO Y4eOHON AeATENbHOCTMH.

Mo3HaBaTenbHble yHUBepCcasbHble y4yebHble aeincTBus

basoBble 0oruyecKkue gemncrTema:

YMEHUA MCNONb30BaTb MNPUEMBI IOTMYECKOrO MbIWAEHUA MPU OCBOEHUM 3HAHWIA:
PaCKpbIBaTb CMbICA XMMUYECKUX MOHATUN (BbIAENATb MX XapaKTEPHbIe MPU3HAKM, YCTAHABANBATb
B3aMMOCBA3b C APYrMMU MOHATUAMM), UCNONBL30BaTb MOHATUA AN1A OOBACHEHWUA OTAENbHbIX
baKTOB M ABNEHUI, BbIOBUPATb OCHOBAHUA U KPUTEPUM A/1A KNACCUPUKALMM XUMUYECKUX BELLLECTB
M XMMUYECKMX pPeaKUWUi, yCTaHaBAMBATb MPUUYMHHO-CNEACTBEHHbIE CBA3M MeXay ObbeKkTamu
N3y4eHUA, CTPOUTb JIOTUYECKME PACCYKAEHUA (MHAYKTUBHbIE, AeAYKTUBHblE, NO aHanAormu),
AenaTb BbIBOAbl U 3aKNHOYEHUSA;

yMeHWe NPMMeHATb B NPoL,ecce NO3HAHUA MOHATUA (MpeaMeTHble U MeTanpeaMEeTHbIEe),
CUMBO/IMYECKME (3HAKOBbIE) MOAENU, UCNO/Nb3yemble B XMMUMU, Npeobpa3oBbiBaTb LUMPOKO
NPUMEHAEMbIE B XMMUWU MOAE/NbHbIE NPEACTABAEHUA — XMMUYECKUIA 3HAK (CMMBON 3/1EMEHTA),
XMmuyeckaa ¢opmyna WM ypaBHEHME XMMMYECKOW peakumnm — Npu  pelieHnun y4yebHo-
nMo3HaBaTeNbHbIX 334ay, C YYETOM 3TUX MOAENbHbIX NPeACTaBAeHUN BbIABAATL WU
XapaKTepU30BaTb CYLLECTBEHHbIE MPU3HAKM M3yYaeMbIX OOBEKTOB — XMMMWYECKMX BELLECTB U



XMMWYECKUX peaKLMi, BbiABNATL 0bOLWMe 3aKOHOMEPHOCTU, NMPUYMHHO-CNEACTBEHHbIE CBA3U U
NPOTUBOPEYMA B U3yHaEMbIX MPOLLECCAX U ABNEHUAX.

ba3oBble uccnepoBaTeNbCKUe AeUCTBUA:

yMeHWe UCnoab30BaTb NMOCTAB/IEHHbIe BOMPOCbl B KayecTBe MHCTPYMEHTA MO3HaHuA, a
TaKKe B KayecTBe OCHOBbl A1 GOPMMPOBAHMA TUNOTE3bl MO MPOBEPKE MPaBUILHOCTU
BbICKa3blBAaEMbIX CYKAEHWU;

npuobpeteHre onbiTa MO MNNAHWMPOBAHMIO, OPraHM3aLMMU U NPOBEAEHUIO YYEHUUYECKUX
9KCNEPMMEHTOB, YyMeHWe HabtoAaTb 33 XO40M NPOLLECCa, CAMOCTOATE/IbHO NPOrHO3MPOBaTb €ro
pe3ynbTat, dopmyanpoBatb 0606LWEHNA U BbIBOAbI MO pe3ynbTaTamM NPOBeAEHHOrO OMbITa,
nccnefoBaHMA, COCTaBNAATL OTYET O NPOAeNaHHOM paboTe.

Pa6bora c uHpopmaumei:

yMeHMe BbIbMpPaTb, aHAIM3MPOBATb U UHTEPNPETUPOBATL MHPOPMALLMIO PAa3IUYHbIX BUA0B
n Gopm nNpeacTaBAeHUA, MONYHAEMYHO U3 Pa3HbIX MICTOYHUKOB (Hay4YHO-NONyAspHaA AnTepaTypa
XMMMYECKOTO COAEepKaHUA, CMpaBoYHble nocobus, pecypcbl MHTepHETA), KPUTUYECKM OL,EHMBATD
NPOTUBOPEUMBYIO U HELOCTOBEPHYHO MHDOPMALMIO;

YMEeHUEe NPUMEHATb Pa3/INYHble MeTOAbl U 3aNpPOoCbl NPU NOUCKe M oT6ope MHGopMauumn K1
COOTBETCTBYHOLLNX AAHHbIX, HEOOXOANMMbBIX 1A BbINONHEHUA Y4eOHbIX U NO3HABATE/IbHbIX 3343y
onpeaenéHHoro Tuna, npuobpeteHne onbiTa B 061aCTU UCNONL30BAHUA MHPOPMALMOHHO-
KOMMYHWKATUBHbIX TEXHONOTUIM, OBNAaAEHNE KYyNbTYPON aKTUBHOIO MCNONb30BAaHWUA Pa3INYHbIX
MOMCKOBbBIX CUCTEM, CaMOCTOATE/IbHO BbIGMPATL ONTUMANbHYIO GOpPMYy nNpeacTaBaAeHUA
MHbOPMALIMN N UNNOCTPUPOBATL PeLlaeMble 33a4a4N HECNOXKHbIMU CXeMaMM, AnarpaMmMmamm,
apyrmmm popmamm rpadmKkm n ux KOMOUMHAUMAMK;

YMeHMe MCNoNb30BaTb M aHa/M3MpoBaTb B Mpouecce y4ebHON U UCCAenoBaTeNbCKOM
AeATeNbHOCTU MHPOPMALLMIO O BAMAHUM NPOMbILLAEHHOCTHM, CEIbCKOTO X03MCTBA U TPAHCNOPTa
Ha COCTOSIHME OKpPY*KaloLLe NPUpPoaHON cpeabl.

KommyHMKaTUBHbIe yHUBepcasbHble yuebHble aeicTBUA:

yMeHMA 3ajaBaTb BOMpoOCbl (B xoge Aguanora M (Mam) AWCKyccun) MO cyliectsy
obcy:kpgaemon Tembl, GOpMynMpoBaTb CBOM NPEAOKEHUA OTHOCUTENbHO BbIMONHEHUA
npeanoXeHHOM 3a4a4u;

YMEHMA NpeacTaBAATb NONyYEeHHbIe Pe3y/ibTaTbl NO3HABATE/IbHOM A,eATENIbHOCTU B YCTHbIX
M MNUCbMEHHbIX TEeKCTax; AenaTb MNpe3eHTauuto pes3ynbTaToB BbINONHEHUA XUMUYECKOro
aKkcnepumeHTa (nabopatopHoro onbiTa, nabopaTopHoOl pPaboTbl MO UCCNEAOBaHUIO CBOMCTB
BELLLECTB, y4eOHOTro NpoeKTa);

YMeHUA y4ebHOro coTpyAHMYECTBA CO CBEPCTHMKAMMU B COBMECTHOM NO3HaBaTe/IbHOMN U
NCCNenoBaTENbCKOW AEATENIbHOCTU NPU PELIEHUN BO3HWUKAKOLWMX NPobAemM Ha OCHOBE Y4yéTa
06X MHTEPEecoB M cornacoBaHMA no3nuui (obcykaeHna, obMeH MHEHMAMM, «KMO3roBble
WTYPMbI», KOOPAUHALLMA COBMECTHbIX AENCTBUM, ONpeseneHne KpUTEPUEB MO OL,EHKE KayecTBa
BbINO/JIHEHHOM paboTbl U Apyrue).

PerynatusHble yHUBepcanbHble y4ebHble AeiCTBUA:

YMEHME CaMOCTOATENbHO ONpeaenaTb Lenn AesTeNlbHOCTU, NIAHNUPOBATb, OCYLLECTBAATD,
KOHTPO/IMPOBATb U MpU HEobXOAMMOCTU KOPPEKTUPOBaTb CBOK AeATeNbHOCTb, BblOMpPaTb
Hanbonee 3ddeKTMBHble cnocobbl peweHns Yy4ebHbIX W  MO3HABATE/IbHbIX 3adaud,
CaMOCTOATE/IbHO COCTaB/ATb WM KOPPEKTUPOBATb NMPEAJ/IOKEHHbIN aNropuTm LencTsuii npu



BbINONHEHWNW 33 4aHNI C Y4ETOM NONYYEHUA HOBbIX 3HAHMI 06 M3yYaeMbiX 06 bEKTAX — BELLECTBAX
N peaKkumsax, oueHWBaTb COOTBETCTBME MONYYEHHOro pe3ynbTaTa 3aABAEHHOM Uenu, ymeHue
MCNONb30BaTb M aHANM3MPOBATb KOHTEKCTbI, Npeasiaraemble B YC/I0BUWN 3a4aHUN.
NMPEAMETHDIE PE3Y/IbTATbDI
B coctaBe npeaMeTHbIX pe3y/ibTaTOB MO OCBOEHWUIO 06A3aTE/IbHOrO CoAepXKaHus,
YCTAaHOB/IEHHOrO JAaHHOM deaepanbHO paboyen nNpPOrpamMmon, BblAENAOT: OCBOEHHble
06yYaloWMMMCA Hay4yHble 3HaHMA, YMeHMA M cnocobbl AencTBui, cneunduyeckne ana
npegmeTHon obnactm «Xumusa», BUAbl AEATENbHOCTU MO MONYYEHUIO HOBOFO 3HaHMA, €ro
WMHTepnpeTaummn, NpeobpasoBaHUIO M NPUMEHEHUIO B PA3INYHbIX YH4EOHbIX U HOBbIX CUTYaLLUAX.
K KoHuy obyyeHuns B 9 Knacce npeameTHble pe3y/bTaTbl HA HA30BOM YPOBHE AO/KHbI
OoTparkaTb CPOPMMUPOBAHHOCTb Y OOYYAIOLLMXCA YMEHUI:
® pPacKpblBaTb CMbIC/I OCHOBHbIX XMMMUYECKUX MOHATUM: XMMUYECKUIN INEMEHT, aTOM,
MOJIEKYN1A, NOH, KaTUOH, aHNOH, MPOCTOE BELLECTBO, C/IOXKHOE BELLECTBO, BaAIEHTHOCTD,
3NEKTPOOTPULLATENIbHOCTb, CTEMEHb OKUC/IEHUA, XMMUYECKAnA peaKkuma, XMMUYecKan
CBA3b, TEN/0BOM 3ddEKT peakumnmn, Mosib, MONAPHbLIA 06BEM, PacTBOP, 3NEKTPOAUTLI,
HE3NIEeKTPONUTbI, INEKTPONIUTUYECKAA AMCCOLMaLMA, PeakuMm WMOHHOro obmeHa,
KaTannM3aTop, XMMWUYeckoe paBHoBecue, obpaTumble M HeobpaTUMble peaKkuum,
OKUC/NINTENbHO-BOCCTAHOBUTE/IbHbIE  PeakuMW,  OKUCAUTENb,  BOCCTAHOBUTEND,
OKMCNEeHMEe W BOCCTAHOBAEHME, annoTponusa, amdoTepHOCTb, XMMWUYECKasa CBA3b
(KoBaneHTHan, WMOHHasA, MeTaN/NMYecKan), KpUCTaN/MuyecKan peLéTka, Kopposus
METANN0B, CMAaBbl, CKOPOCTb XMMMYECKOW peakuun, npeaenbHoO AONycTUMasn
KoHueHTpauma NAK sewecTsa;
®  WANOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMWYECKMX MOHATUN U NMPUMEHATb 3TU
MOHATUA NPU ONUCAHUKN BELLECTB N UX NPEBPALLEHNI;
® UCNONb30BaTb XMMMUYECKYID CMMBOJIMKY A1 COCTaBAeHUA ¢Oopmyn BELLECTB MU
YPaBHEHUN XMMNYECKUX PeaKLnii;
e onpefenATb BANEHTHOCTb M CTENEHb OKUCNEHUA XMMWUYECKUX ISNEMEHTOB B
COeAMHEHMAX Pa3/IMYHOrO0 COCTaBa, MPUHAANEKHOCTb BELLECTB K onpeaenéHHomy
Knaccy coeguHeHui no popmynam, BUA XMMUYECKON CBA3M (KOBANEHTHAA, MOHHaS,
MeTannnyeckaa) B HEOPraHWYECKUX COeAMHEHMAX, 3apsad, MOHA NO XMMUYECKOM
dopmyne, xapakTep cpeabl B BOAHbIX PacTBOPaX HEOPraHUYECKUX COeaMHEHUN, TN
KPUCTANINYECKOM PeLlETKM KOHKPETHOIO BELLLECTBA;
® packpbiBaTb cmbich Neprnogmyeckoro 3akoHa . . MeHgeneesa U A4eMOHCTPUPOBATL
€ero NoOHMMaHue: ONUCbIBaTb U XapaKTepnsoBaTb TabanyHyo dopmy Mepnoanyeckon
CUCTEMbI XMMWMYECKMX 3/1eMEHTOB: Pa3nMyaTb MNOHATMA «rNaBHaA noarpynna (A-
roynna)» wu «nobouyHasa noarpynna (b-rpynna)», manbie u 6onbluve nepuogpl,
COOTHOCUTb 0603HaYeHWs, KOTOpble MMEeTcA B Nepuoauyeckon Tabauue, ¢
YNC/IOBbIMM XapaKTEPUCTUKAMM CTPOEHMA aTOMOB XMMWYECKMUX 3/1EMEHTOB (COCTaB M
3apAg aapa, obLiee YnCio SNEKTPOHOB U pacnpeaeneHne NX No 3IEKTPOHHbIM CN0AM),
00DbACHATL 0bwMe 3aKOHOMEPHOCTM B W3MEHEHWM CBOWCTB 3/1EMEHTOB M  UX
CoeMHEeHMI B Npeaenax Masiblx NepnoaoB M rMaBHbIX NOArPYNn ¢ Y4ETOM CTPOEHUA MX
aTOMOB;



KnaccudpuumpoBaTb XMMUUYECKME SNEMEHTbI, HEOPraHUYECKME BELLECTBA, XMMUYECKME
peakummn (No 4YMCAy M COCTaBY Y4YacCTBYHOLMX B PeaKkuMM BeLlecTs, MO TernjoBomy
3ddEKTY, N0 U3MEHEHUIO CTENEHEN OKUCIEHUA XMMUYECKUX 3IEMEHTOB);
XapaKTepmnsoBaTb (onucbiBaTb) obwme M crneundUyeckme XMMMUYECKMe CBOMCTBA
NPOCTbIX U CIOXHbIX BELW,ECTB, MOATBEPKAAA ONUCAHNE NPUMEPAMMN MOJTIEKYNSAPHBIX U
MOHHbIX YPaBHEHUI COOTBETCTBYHOLLMX XMMUYECKUX PEAKLMIA;

COCTaBNATb YPABHEHWUA 3/1EKTPONUTUYECKON AUCCOLMALMMN KMCNOT, LLeIoYei 1 conen,
NoJIHble U COKPALLEHHbIE YPaBHEHWUA PeaKkumii MOHHOrO 06MeHa, ypaBHEHUA peaKLL i,
NOATBEPXKAAOWMX CyLeCTBOBAHWE TeHETUYECKOW CBA3M MeXay BeljecTBaMu
Pa3/INYHbIX KNaccoB;

pacKpbiBaTb CYLLHOCTb OKWUCNUTENbHO-BOCCTAHOBUTENbHbBIX PeaKUMii NocpeacTBOM
COCTaB/IeHWUs 31EKTPOHHOTO BaslaHca 3TUX peakuni;

NMPOrHO3MpPOBaTb CBOWMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHMUA, BO3SMOMKHOCTU
NPOTEKAHUA XMMUYECKUX NPEBPALLEHWNI B PA3/IUYHbIX YC/1OBUAX;

BbIYMCNATb OTHOCUTENIbHYIO MOIEKYNAPHYIO M MOMIAPHYKO MACCbl BELLECTB, MacCOBYO
[ON0 XMMUYECKOTO 31eMeHTa No $popmysie coeAMHEHUA, MAaCCOBYHO LO/H0 BELLECTBA B
pacTBoOpe, NPOBOAUTb PACUYETbI MO YPABHEHUIO XMMUYECKOW peaKLmu;

cobnogatb npasuna  NONb30BAaHWUA XMMMYECKOM nocyaon U nabopaTopHbIM
obopynoBaHMEM, a TaKKe MpaBuna obpalleHUs C BELLEeCTBaMM B COOTBETCTBUM C
WHCTPYKLMAMM NO BbINONHEHWNIO N1360PATOPHbIX XMMUYECKMX OMbITOB NO MOJIYYEHUIO U
cobnpaHuio ra3oo6pasHbIX BELEeCcTB (aMmmMaKka U YITEKUCAOrOo rasa);

NPOBOAMUTb Peakuuu, NOATBEPKAAIOWME KAYECTBEHHbIM COCTaB PAa3/IMYHbIX BELLECTB:
pacrno3HaBaTb OMbITHbIM MNYTEM Xnopua-, bpomua-, nogua-, Kapbonart-, docdart-,
cunukaT-, cynbdaTt-, TMOPOKCUA-UOHbI, KAaTMOHbl aMMOHMA U WMOHbI W3YYEHHbIX
MEeTaN/I0B, NPUCYTCTBYIOLLME B BOAHbIX PACTBOPAX HEOPTraHUYECKMX BELLECTB;
NPUMEHATb OCHOBHblE OMepaLUn MbICAUTENbHOW AEATENbHOCTU — aHaNU3 U CUHTE3,
CpaBHeHMWe, 06006LeHne, CUCTEMATU3ALMIO, BbIIBAEHUE MPUYNHHO-CAEACTBEHHbIX
cBA3eM — ONA M3YYEeHWUA CBOMCTB BELLECTB M XMMUYECKMX peaKuui, ecTecTBeHHO-
Hay4yHble MeToAbl NO3HaHMA — HabnlaeHWe, U3MepeHWe, MOLENPOBaHKE,
9KCNEPUMEHT (PeasnibHbIN U MbICIEHHbIN).






TEMATUYECKOE NTAHUPOBAHMUE 9 KNTACC

Konunuectso yacos

No HaumeHoBaHue pa3genos u tem dneKTpoHHble (undposbie)
KoHTponbHble | [paKTunuyeckune
n/n nporpammbl Bcero obpasoBaTtesibHble pecypchbl
paboTbi pabotbi
Paspgen 1. Bewecrso U Xxumuyeckme peakumm
11 MoBTOopeHMe 1 yrnybieHne sHaHWM c 1 0 Bubnnoteka LLOK
' OCHOBHbIX pa3genos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
19 OcCHOBHble 3aKOHOMEPHOCTH 4 0 0 Bubnnoreka LLOK
' XUMUYECKNX peaKkuunii https://m.edsoo.ru/7f41a636
13 DNeKTPoNUTUYECKasa gmccoumaums. 8 1 L Bubnnorteka LIOK
' XUMMUeckmne peakumm B pacTBopax https://m.edsoo.ru/7f41a636
UToro no pasgeny 17
Paspgen 2. Hemetannbl n X coeguHeHUA
51 O6uan xapaKTepucTMka XMMUYECKUX 4 0 1 Bubnnoteka LLIOK
' sanemeHToB VIIA-rpynnbl. FanoreHsbl https://m.edsoo.ru/7f41a636
O6wwan xapaKTepucTMKa XMMnUYeCcKnx
. Bubnnoteka LLOK
2.2 anemeHToB VIA-rpynnel. Cepa un eé 6 0 0
https://m.edsoo.ru/7f41a636
coeanHeHuA
0O6wWan xapaKTepucTMKa XMMnUYECKNX
53 - P VA P A boch ; 0 1 Bubnnoteka LLOK
. anemeHToB VA-rpynnbl. A3oT, pocho
Py P https://m.edsoo.ru/7f41a636
M UX COegMHEHNA
O6wWan xapaKTepucTMka XMMHUYECKNX
- P P Bubnnorteka LLOK
2.4 anemeHTOB IVA-rpynnsbl. Yrnepoa v 8 1 2

erMHMﬁ n nx coeanHeHmA

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

UToro no pasgeny

25

Paspgen 3. Metannbl n UX coegUHEHUA

Bubnnoteka LLIOK

31 Obuwme cBoMNCTBa METaNNIOB 4
https://m.edsoo.ru/7f41a636
3.2 BaxkHeNwwmne meTannbl U X 16 Bubnnoteka LLOK
' coeuHeHuns https://m.edsoo.ru/7f41a636
WToro no pasgeny 20
Pasgen 4. Xumuna n okpyKatouiana cpega
a1 BewectBa U maTtepuanbl B })U3HU 3 Bubnnoteka LLOK
’ yenoBseka https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 3
Bubnnorteka LIOK
PesepBHOEe Bpems 3
https://m.edsoo.ru/7f41a636
OBLLUEE KOTMYECTBO YACOB MO NPOrPAMME 68



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




9 KNNACC

Konuuectso yacos

Ne Oara dNeKTpOoHHbIe uudposblie
Tema ypoka KOHTpO/IbHbIE MpakTnyeckue
n/n Bcero M3yuyeHusn obpasoBaTtenbHble pecypchbl
paboTbi pabotbi
Mepunoanyeckunii 3akoH. NMepnoanyeckan
Bubnnoteka LLOK
1 CUCTEMA XMUMMYECKMX 1emeHToB [. U. 1 0 0
02.09.2024 | https://m.edsoo.ru/00adb59e
MeHnpeneesa
33aKOHOMEPHOCTM B UISMEHEHMN CBOIACTB
N Bnbnunoteka LLOK
2 XUMUYECKUX 3/IEMEHTOB MepBbIX TPEX 1 0 0
04.09.2024 | https://m.edsoo.ru/00adb6b6
nepnoaos
3 Knaccndumkaumsa n HomeHknaTypa 1 0 0 Brubnunoteka LLOK
HeopraHMYeCKnx BeLLecTs 09.09.2024 | https://m.edsoo.ru/00adb7e2
4 B1Aabl XMMMYECKOM CBA3M U TUMDI 1 0 0 Bnbnnoteka LLIOK
KPUCTaNIMYECKUX PeLLETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
KoHTponbHan pabota Nel no teme
c N 6 . 1 1 0 bnbaunoteka LLOK
«MoBTOpEHUE U yraybaeHue sHaHUM
P yry 16.09.2024 | https://m.edsoo.ru/00adb7e2
OCHOBHbIX pa3Aenos Kypca 8 knacca»
6 Knaccudukauma xsuMnMyecknx peakumnii no 1 0 0 Bubnnoteka LLOK
Pas3/INYHbIM NPU3HAKaM 18.09.2024 | https://m.edsoo.ru/00adbcb0
MoHATUE O CKOPOCTU XMMUNYECKOM
Bubnnoteka LLOK
7 peakumu. NoHATME O TOMOTEHHbIX U 1 0 0
23.09.2024 | https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peaKkumnax
MoHATUE O XMMMYECKOM PaBHOBECUM.
8 @daKTOopbIl, BANAIOLLME HA CKOPOCTb 1 0 0 Bnbnnoteka LLOK
XMMUYECKOW peaKkumn 1 NosoXKeHme 25.09.2024 | https://m.edsoo.ru/00adc28c

XMMUNYECKOTo paBHOBECKA



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKNCANTENBHO-BOCCTAHOBUTE/IbHbIE

Bnubnunoteka LLOK

9
peakuum 30.09.2024 | https://m.edsoo.ru/00adcade
Teopua aNeKTPOAUTUYECKOMN
10 c 6 Bnbnnoteka LLIOK
nccoumnaunn. CunbHble n cnabble
A Hnat 02.10.2024 | https://m.edsoo.ru/00adcd68
3NEKTPONIUTDI
1 y . bnbaunoteka LLOK
OHHbIe YpaBHEHUA peaKuui
P peakt 07.10.2024 | https://m.edsoo.ru/00add448
XMMUYeCcKune CBOMCTBA KMCNOT U
1 . 5 06 Bubnunoteka LOK
OCHOBaHWI B CBETE NpPeAcTaBieHN o
. pea 09.10.2024 | https://m.edsoo.ru/00add5d8
3/1eKTPOIUTMYECKON AMccoumanmm
XrMuyecKkune cBOMCTBa COMieN B CBETE
13 i o6 . Bubnnoteka LLOK
npeacTaBAeHUit 06 3N1eKTPONUTUYECKOM
pea P 14.10.2024 | https://m.edsoo.ru/00add8b2
auccoumaunm
14 n . Bubnmoteka LLOK
OHATME O r’MAPONN3E Conen
AP 16.10.2024 | https://m.edsoo.ru/00add9d4
. Bubnnorteka LIOK
15 0606LIeHne U cucTemaTnsaLmna 3HaHUM
21.10.2024 | https://m.edsoo.ru/00addd12
16 MpaKTnuyeckana pabota Ne 1. «PeweHune Bubnnoteka LLOK
3KCNepUMeEHTaNbHbIX 3a4a4» 23.10.2024 | https://m.edsoo.ru/00addbfa
KoHTponbHas pabota No2 no teme
17 5 Bnbnnoteka LLOK
«INEKTPONUTUYECKAn AnUcCoLnaLms.
P A Hnat 06.11.2024 | https://m.edsoo.ru/00addecO
XMnyeckune peakLmnm B pacTBOpPax»
18 Ob6Lan xapaKTepUCTMKa raloreHos. Bubnmoteka LOK
XUMMUeckune CBOIMCTBa Ha Npumepe xaopa 11.11.2024 | https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Xnoposogopoa. ConaHaa KNCNOTa,

Brubnunoteka LLOK

19 XMMMUYECKNE CBOMCTBA, NONYYEHME,
13.11.2024 | https://m.edsoo.ru/00adel04
npUMeHeHune
MpakTnyeckas pabota N2 2 no teme
. Bubnmoteka LOK
20 «[lony4yeHne CONAHON KNCNOTbI, U3y4YeHume
. . 18.11.2024 | https://m.edsoo.ru/00ade348
€€ CBONCTB»
BbluMcneHnsa No ypaBHEHMAM XMMUYECKUX
51 . Bubnunoteka LOK
€aKLW, ecnn O4MH U3 peareHToB AaH B
peakt A P A 20.11.2024 | https://m.edsoo.ru/00ade488
n36bITKE
22 Obuw,an xapakrepuctmka anemeHTos VIA- Bubnnoteka LLOK
rpynnbl 25.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTtponHble moanduKaumm cepbi.
P And . H P . bnbanoteka LLOK
23 HaxoxaeHwne cepbl  eé coeguHEHUN B
B 27.11.2024 | https://m.edsoo.ru/00adeb4a
npuposae. XnMnyeckme CBOMCTBA Cepbl
” CepoBogopog, cTpoeHune, dusmyeckue un bnbnnoteka LLOK
XMMUWYECKNe CBONCTBA 02.12.2024 | https://m.edsoo.ru/00ade802
Okcungpbl cepbl. CepHana KMCAoTa,
A P P . Bubnumoteka LOK
25 du3nYeckne n XMMmyeckme CBOMCTBA,
04.12.2024 | https://m.edsoo.ru/00adea28
npUMeHeHune
XMMUYecKne peakumm, nexaline B OCHOBe
NPoOMbILWAEeHHOro cnocoba nonyyYyeHun
) Bubnnoteka LIOK
26 CEePHOWN KNC/IOTbl. XMMUYECKoe
. 09.12.2024 | https://m.edsoo.ru/00adec8a
3arpsasHeHNEe OKPYKatoLen cpeabl
CoeAMHEHUAMM Cepbl
57 BbluncneHne maccosoi AoauM BbiIxoaa Bubnnorteka LLOK
NPOAYyKTa peakunm 11.12.2024 | https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Ob6uan xapakTepucT1ka anemeHToB VA-
rpynnbl. A30T, pacnpocTpaHeHue B

Bubnnorteka LLOK

28
npupoae, PUsnyeckne n Xmummyeckme 16.12.2024 | https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMMaK, ero pusmMyeckme n XuMmyeckne bnbnnoteka LLOK
CBOMCTBA, NOMyYeHME U NPUMEHEHUE 18.12.2024 | https://m.edsoo.ru/00adf004
MpakTnueckas pabota N2 3 no teme

30 n Bubnnoteka LLOK
«MonyyeHne ammmnaka, usyyeHue ero

. Y y 23.12.2024 | https://m.edsoo.ru/00adf180
CBOWMCTB»

31 A30THadA K1cnoTa, eé pusmyeckmne n Bubnnoteka LLOK
XMMUWYECKMEe CBONCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Ncnonb3oBaHWe HUTPATOB U CoJei
aMMOHMA B KaYecTBe MUHepPasbHbIX

3 6 - Bubnnoteka LLOK

0bpeHunit. Xumnyeckoe 3arpasHeHmne
YAOLP . P 13.01.2025 | https://m.edsoo.ru/00adf518
OKpYyKatoLlein cpeabl coeIMHEHUAMMU
asoTa
docdop. Okeng pocdopa (V) n pochopHan
Bubnnoteka LLOK
33 Kncnota, GUsNYEecKMe n XMMmyeckume
. 15.01.2025 | https://m.edsoo.ru/00adf68a
CBOMCTBA, NONyYeHne
Ncnonb3oBaHue dpocdaTtos B KayecTse

34 6 53 Bubnnoteka LLOK

MWHEpPanbHbIX yA00bpeHUi. 3arpsasHeHne
P . yAooP P 20.01.2025 | https://m.edsoo.ru/00adfc20
npupoaHon cpeapbl pochatamm

35 Yrnepog, pacnpocTtpaHeHne B NpuUpoae, Bubnnoteka LLOK
dM13nYeCKMe U XMMMYeckme CBOMCTBa 22.01.2025 | https://m.edsoo.ru/00adfd9c

36 Okcuapl yrnepoga, ux pmusmnyeckme u bnbanoteka LLOK
XMMUYECKMe CBOMCTBA. DKONOTMYECKMe 27.01.2025 | https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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npobnembl, CBA3aHHbIE C OKCUA0M
yrnepoga (1V)

Bubnnorteka LIOK

37 YronbHasa KMCNoTa U eé conu
29.01.2025 | https://m.edsoo.ru/00ae006c
MpaKTnuyeckana pabota Ne 4 no Teme
.\ Bubnnoteka LIOK
38 Mony4yeHne yrnekMcnoro rasa.
. 03.02.2025 | https://m.edsoo.ru/00ae027e
KauyecTBeHHas peakums Ha KapboHaT-MoH
MepBOHaYaibHble NOHATUS 06
Bubnnoteka LLOK
39 OpraHMYecKmnx BeLlecTBax Kak o
05.02.2025 | https://m.edsoo.ru/00ae054¢e
coeauHeHUAX yrnepoaa
. Bubnunoteka LOK
40 KpemHunit n ero coeguHeHms
10.02.2025 | https://m.edsoo.ru/00ae080a
MpakTnyeckas pabota Ne 5. PeweHne
a1 9KCrnepuMeHTaNnbHbIX 33434 No Teme Bubnmoteka LLOK
«BaxkHenLWwne HemeTaNbl N UX 12.02.2025 | https://m.edsoo.ru/00ae0bf2
coeauHeHuAa»
KoHTponbHas pabota No3 no teme
. Bubnumoteka LOK
42 «BakHenwmne HemeTanAbl N UX
17.02.2025 | https://m.edsoo.ru/00ae0el8
coeguHeHua»
O6wWan xapaKTepuUCcTMKa XMMHUYECKNX
43 3N1eMeHTOB — meTannoBs. MeTtanamnyeckas Bubnnoteka LLOK
CBA3b M METaN/IMYecKan KpUcTaaamyeckas 19.02.2025 | https://m.edsoo.ru/00ael03e
pewéTka. Pnsnyeckne cBOMCTBA METAN/IOB
XnMuyeckune cBOMCTBa METaNN0B.
. . Bubnmoteka LOK
44 DNEeKTPOXMMUYECKUIM PAS HaNPAXKeHNN
26.02.2025 | https://m.edsoo.ru/00ael156

meTannos
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Ob6uwue cnocobbl NONyYEeHUA MeTaN/OB.
Cnnasbl. BbluMcneHna no ypaBHeHUAM

Bubnnorteka LLOK

45
XMMUWYECKUX peakLumii, ecnn oauH U3 03.03.2025 | https://m.edsoo.ru/00ael156
peareHToB COAEPXKMUT NpUMecH
Bubnnorteka LIOK
46 MoHATME O KOPPO3UN METANNO0B
05.03.2025 | https://m.edso0o.ru/00ael278
Bubnnorteka LIOK
47 LLlenoyHble meTannbl
10.03.2025 | https://m.edsoo.ru/00ael4b2
48 o Bubnnoteka LLOK
KCMAbl U TMAPOKCUAbl HATPUS U Kanusa
A AP & P 12.03.2025 | https://m.edsoo.ru/00ael4b2
49 LLlenoyHo3emenbHble MeTan bl — KasbLni Bubnnoteka LLOK
N MarHui 17.03.2025 | https://m.edsoo.ru/00ael5e8
o Bubnmoteka LLOK
50 BarkHeHnLwmne coeguHeHNA Kanbuma
19.03.2025 | https://m.edsoo.ru/00ael5e8
51 0606 . Bubanoteka LLOK
obuleHMe M cucTemaTnsauma 3HaHUn
- 4 02.04.2025 | https://m.edsoo.ru/00adb7e2
cs MEcTKOCTb BOApbI U cNocobbl eé Bubnnorteka LIOK
yCTpaHeHuA 07.04.2025 | https://m.edsoo.ru/00ael1886
MpakTnyeckas paborta N2 6 no Teme
. N Bnbnnoteka LLOK
53 "¥écTkocTb BOAbl U MeTOoAbl eé
| 09.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHeHus
o Brubnunoteka LLOK
54 ANtOMUHUIN
14.04.2025 | https://m.edsoo.ru/00aelc64
cc AMdOoTEepHble CBOMCTBA OKCUAA U Bubnmoteka LOK
rmapokcnaa 16.04.2025 | https://m.edsoo.ru/00aelc64
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Bnubnunoteka LLOK

56 eneso
21.04.2025 | https://m.edsoo.ru/00aeld86
- OKcuapbl, rmapoKecuabl U conu kenesa (1) n Bnbaunoteka LLOK
xenesa (I1) 23.04.2025 | https://m.edsoo.ru/00ae35e6
. Bubnnoteka LLOK
58 O6o06ueHne N cuctemaTmsaumna 3HaHUM
28.04.2025 | https://m.edsoo.ru/00adb7e2
MpaKTnyeckana pabota Ne 7. PeweHune
Bubnnorteka LIOK
59 3KCMEPMMEHTA/IbHbIX 3334 Mo Teme
. 30.04.2025 | https://m.edsoo.ru/00ae3de8
«BarkHelwmne meTansibl U UX COEANHEHUA»
BbluMcneHNsA No ypaBHEHMUAM XMMUYECKUX
eaKuui, ecCnv OAMH U3 peareHToB [aH B
peart a P a Bubnnoteka LLOK
60 N36bITKE NN COAEPKUT NPUMECH.
. 05.05.2025 | https://m.edso0o.ru/00ael750
BbluncneHns maccoBoi 40M BbIXo4a
NPoJyKTa peaKkumnu
. Bubnunoteka LOK
61 O606ueHMe N cuctemaTmsaumna sHaHuM
07.05.2025 | https://m.edsoo.ru/00adb7e2
62 KoHTponbHas pabota Ned no teme Bubnnoteka LLOK
«BakHelLwmne meTtansibl U UX COeANHEHUA» 12.05.2025 | https://m.edsoo.ru/00adb7e2
63 BewiecTtBa n maTepuanbl B NOBCEAHEBHOM Bubnnoteka LLOK
M3HU YenoBeKa 14.05.2025 | https://m.edsoo.ru/00ae3f50
64 Xvmunyeckoe 3arpsA3HeHMEe OKPYKatoLLen Bubnmoteka LOK
cpenpl 19.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponb xumumn B pelieHnm sKonornvecKkmnx Bubnmoteka LOK
npobnem 21.05.2025 | https://m.edsoo.ru/00ae4270
66 Pe3sepBHbIit ypoK. O606LLeHMe 1 bnbanoteka LLOK
cucTeMaTm3aLma 3HaHUM 21.05.2025 | https://m.edsoo.ru/00ae0d0a
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Pe3sepBHbIl ypoK. O60bLieHMe U1

Bubnmoteka LLOK

67 1
cucTemaTmsauma 3HaHUI 21.05.2025 | https://m.edsoo.ru/00adb33c
68 Pe3sepBHbIi ypoK. O606LLeHMe 1 1 bnbnnoteka LLOK
cucTemaTmsauma 3HaHWUM 21.05.2025 | https://m.edsoo.ru/00ad9cb2
OBLLEE KOJIMYECTBO HYACOB MO MNMPOrPAMME 68
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATE/IbHOIO MNPOLLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI A1 YYEHUKA

Xumusa, 9 knacc/ Pyasutuc I.E., denbaman ¢.I., AKuMoHepHoe 061LecTBO «M34aTenbcTso
«[TpocBelLeHne»

METOAOUYECKUE MATEPUAJbI ANA YYUTENA

A. boposcKux 3auemHsbie pabomel no xumuu Pyosuca Xumus 9 knacc M. uzdamenoscmso
3K3ameH 2019

Xumus. Ypoku B 9 Knacce : nocobue gna yumtens /H. H. Mapa

LLU®POBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

MynbTuMeamniiHble 06pa3oBaTenbHble pecypchbl.

http://www.chemnet.ru

Faseta «XMMUA» U CaWUT ANA yuntena «fA nay Ha ypok xumum» http://him.1september.ru.

EanHana konnekums LLOP: MpeameTHas Konnekuma «Xumusa» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

JNeKTPOHHaA BUBANOTEKA YYebHbIX MaTeEPUanoB No XMMUK Ha noptane Chemnet.
Bubnmoteka LUOK https://m.edsoo.ru/00ad9ch?2
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