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PABO4YAA MPOIrPAMMA
y4yebHoro npeameTta « XuMusa»
(6ba3o0BbIN YPOBEHD)
onga obyyarowmxes 8-9 knaccos



NOACHUTEJNIbHAA 3AMNMUCKA

Mporpamma no XxMmMmm Ha ypoOBHE OCHOBHOIO 0bLiero o6pasoBaHnsa CoCTaBreHa Ha OCHOBE
TpeboBaHu K pesynbTataM OCBOEHUS OCHOBHOMW 0OpasoBaTenbHOW MporpamMMbl OCHOBHOTMO
obwero obpasoBaHus, npeactasneHHolx B PFOC OOO, a Takke Ha OCHoBe beneparnbHOn
paboyen nporpaMmmbl BOCAUTAHUA U C YYETOM KOHUENUMM npenofasaHus y4yebHOro npegmeta
«Xummnsa» B obpasoBaternbHbIX opraHm3aumax Poccunckon ®egepaumn.

Mporpamma no xumuum [aA€T npeacTaBneHne o uensax, odwen crpatermm obydeHus,
BOCNUTaAHUA W pasBuTUa obyyarowmxca cpeactesaMm yyebGHOro npeamera, ycTaHaBnMBaEeT
obs3aTenbHOEe NpegMeTHoEe coaepXaHue, npegycMaTpuBaeT pacrnpegerneHne ero no knaccam u
CTPYKTYpMpOBaHME Mo pasgenam n TemMam nporpaMmmbl No XMMUK, ONpeaensaeT KONMYEeCTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTUKU COAEPXKaHUs, PEKOMEHOYeMY MOCreaoBaTeNbHOCTb U3yYeHUs
XUMUN C YYETOM MEXNPEAMETHBIX U BHYTPUNPEOMETHbLIX CBA3€EW, NOrMKn ydebHoro npouecca,
BO3paCTHbIX 0COBEeHHOCTEN 0byyalLmxcs, onpeaenseTr BO3MOXHOCTU NpegMeTa Ans peanmsauum
TpeboBaHM K pesynsrataM OCBOEHUSI OCHOBHOW oOOpas3oBaTeribHOM MNpPorpaMmbl Ha YpPOBHE
OCHOBHOro obulero obpasoBaHus, a Takke TpeboBaHWW K pesynbratam OOy4YeHWs XMMUM Ha
YPOBHE UEeNnen M3yvyeHus npeameTra U OCHOBHbIX BMOOB Yy4e€OHO-NO3HaBATENbHOW AEATENBHOCTU
oOyyatoLeroca No 0OCBOEHUIO y4ebHOro cogepxaHust.

3HaHNEe XMMUU CRYXUT OCHOBOW AN hOPMUPOBAHNA MUPOBO33PEHNSA OBy4atoLLLerocsi, ero
npeactasreHnin 0 maTepuanibHOM eANHCTBE MUpa, BaXKHYK POfb UrpatT dhopMmupyemMble XumMmen
npeacTaBreHnss 0O B3aMMOMNpPEBpPALLEHNAX 3HepruM n o6 aBonouun BeWwecTB B Npupoae, 0 nyTax
peweHns rnobanbHbiX NpobnemM YCTOMYMBOrO pasBUTUS  YeroBedecTBa —  CbIPbEBOW,
3HEepPreTMYEeCcKon, NULLEBON N 3KONOrn4yeckomn 6esonacHoCTn, Npobnem 3apaBoOXpPaHEHMS.

N3yyeHne xumuu:

CnocoOCTBYET peanu3auun BO3MOXHOCTEN AN camMopasBuTua 1 OpMUPOBaHUS KyNbTYpbl
NNYHOCTU, €€ obLLen N PyHKUMOHaNbLHOM rpamMOTHOCTN;

BHOCUT BKINag B (pOPMMPOBaAHME MbILLUNEHUS N TBOPYECKUX CNOCOBHOCTEN OByyaroLmxcs,
HaBbIKOB MX  CaMOCTOSATENIbHOM  y4ebHOMW  OeATEeNbHOCTW,  9KCNEePUMEHTasnbHbIX U
nccneqoBaTenbCkUX  YMEHWU, HEeoOXOAMMbIX Kak B MNOBCEOAHEBHOW KWU3HWM, Tak U B
npodeccnoHanbHON AeATeNbHOCTY;

3HaKOMUT CO CMEeUMUKON HayYHOrOo MbILINEHUS, 3aKnagblBaeT OCHOBbI LIENOCTHOrO
B3rnsiga Ha equHCTBO NPUPOAbI U YernoBeka, SABNSEeTCA OTBETCTBEHHbIM 3TaroM B (OPMUPOBAHUN
€CTECTBEHHO-HAYy4YHOW rPaMOTHOCTM 0ByyYatoLLmXCs;

cnocobcTByeT  (POPMUPOBAHUIO  LIEHHOCTHOMO  OTHOLUEHUSI K €CTEeCTBEHHO-HayYHbIM
3HaHuUsM, K TMpupoAde, K YenoBeKky, BHOCUT CBOW BKNag B 3Konormyeckoe obpasoBaHue
obyyatroLmxcs.

[aHHble HanpaBneHus B o0Oy4vyeHMn xmmum obecnedmBaroTCa cneundukon copepkaHus
y4yebHOro npegmMeta, KOTOpbIM ABMASETCS nefarorndeckn aganTMpoBaHHbIM OTpaXkeHnem 6a3oBon
HayKn XMMUX Ha onpeaeneHHoOM aTane e€ pasBuUTuS.

Kypc xumMum Ha ypoBHEe OCHOBHOro obuiero obpasoBaHuUsi OPUEHTMPOBAH Ha OCBOEHME
obyvyarLmMmMmnca CcUCTEMbl NepBOHAYanbHbIX MOHATUIA XUMUK, OCHOB HEOPraHWYeCcKOW XUMUU WU
HEeKOTOPbIX OTAENMbHbIX 3HAYUMbIX MOHATUMA OPraHNYEeCKON XUMUN.

CTpykTypa cogepxaHus nporpaMmmbl MO XMMUK copMMpoBaHa Ha OCHOBE CUCTEMHOIO
nogxoga kK eé wusyyeHuto. CopepxaHue CKnaablBaeTcs M3 CUCTEMbI MOHATUA O XUMUYECKOM
3NEMEHTE U BELLECTBE N CUCTEMbI MOHATUN O XMMMYEckon peakumnmn. Obe aTn CUCTEMbI CTPYKTYPHO
OpraHu3oBaHbl MO NPUHUMMNY MNOCNeAoBaTeSNIbHOMO pPasBUTUSA 3HAHWA Ha OCHOBE TeopeTU4eCcKux
npeacTaBreHnin pa3HoOro YpPoBHS:

— aTOMHO-MOJSIEKYNAPHOrO YY4EeHUS Kak OCHOBbI BCEr0 eCTECTBO3HAHUS;

— MNMepuoandeckoro 3akoHa [1. 1. MeHaeneeBa kak OCHOBHOIO 3aKoHa XMMUMU;

— YYEHUS O CTPOEHUN aTOMa U XMMUYECKOWN CBA3Y;

— NpeacTaBneHn 06 anekTponMTUYECKOn guccounarmm BELWECTB B pacTBoOpax.



TeopeTnyeckme 3HaHWA paccMaTpuMBaltOTCA Ha OCHOBE JSMMUPUYECKM MOSYYEHHbIX W
OCMbICIIEHHbIX (DaKTOB, pPa3BMBAOTCS MOCNeA0BaTENbHO OT OQHOMO YPOBHS K APYrOMY, BbIMOMHSASA
dYyHKUMN 0O6BACHEHMS U NPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEWN NPaKTUYECKOro
NPUMEHEHNS U MOSTYYEeHUS N3y4aeMblX BELLECTB.

OcBoeHne nporpammbl MO XMMUM CMOCOGCTBYET (POPMUPOBAHUIO NPEACTaBNEHUs O
XUMUYECKON COCTaBNAOLLEA Hay4yHOM KapTMHbl Mupa B JlOTMKE €€ CUCTEMHOW NpupoAabl,
LEHHOCTHOrO OTHOLLEHMS K Hay4YHOMY 3HaHWIO U MeTodam Mo3HaHus B Hayke. N3yyeHune xvmum
npoucxoauT C NPUBMNEYEHNEM 3HAHUIN N3 paHee N3yveHHbIX Y4ebHbIX npeaMeToB: « OKpyXKatoLmi
Mup», «brnonoruna. 5-7 knaccel» n «dunsunka. 7 Knaccy.

Mpn M3yYEeHUN XMMUM MPOUCXOANT (POPMUPOBAHNE 3HAHUIN OCHOB XMMMUYECKOW HAyKU Kak
obnactn COBPeEMEHHOIO eCTECTBO3HAHWSA, NPAKTUYECKON AEeATENbHOCTM YenoBeKa U Kak 0gHOro 13
KOMMOHEHTOB MWPOBOM KynbTypbl. 3agada ydebHoro npegmera cocTtouT B pOPMUMPOBAHUMU
CUCTEMbl XUMMUYECKUX 3HAHUN — BaXKHENWMX aKToB, MOHATUM, 3aKOHOB U TeOopeTU4eCcKnx
NMOMNoXeHUn, AOCTYNHbIX 0606LEeHNA MMPOBO33PEHYECKOrO XapakTepa, sN3blka Hayku, B
NpunobLLEHMM K HayYHbIM MeToAaM MNO3HAHWUS NPU U3YYEeHUM BELLECTB U XMMUYECKUX peakuun, B
dopmMupoBaHMM M pasBUTMM  MO3HaBATESIbHbIX  YMEHMA U UX  NPUMEHEHUM B
y4yebHO-No3HaBaTeNbHOM U y4ebHOo-uccnenoBaTenbCKOM  AEATEeNbHOCTU, OCBOEHUMM MpaBuUn
©e3onacHoro obpalleHuns ¢ BelecTBamm B NOBCEAHEBHON XXN3HM.

Mpn M3y4eHUn XMMUM Ha YPOBHE OCHOBHOrO 00Lero obpasoBaHUA BaXXHOE 3Ha4YeHue
npuobpenu Takne Uenu, Kak:

— opMUPOBaHNE WUHTENNEKTYaNbHO Pa3BUTOM FIMYHOCTKU, FOTOBOM K camoobpasoBaHuIo,
COTPYLHMYECTBY, CAMOCTOATENBHOMY MPUHATUIO PELLEHNI, CNOCOBHOM aganTUpoBaThCa K BbICTPO
MEHSIOLLUNMCS YCITOBUSAM >KU3HU;

— HanpaBneHHOCTb O0O0y4YeHWss Ha cucTematmyeckoe npuoblieHne oby4varowmxea K
CaMOCTOATENbHOW NO3HaBaTENbHOM AEATENbHOCTUN, Hay4YHbIM METOA4aM MO3HaHUA, (POPMUPYIOLLNM
MOTUBALMIO N Pa3BUTUE CNOCOOHOCTEN K XUMUN;

— obecneyeHne ycnoBumr, CrnocoOCTBYOWMNX MNpuobpeTeHmto oby4varowmnmmca onbita
pa3HoOOpa3HOM [OeATEeNbHOCTM, MO3HaHUSA WM CaMOMO3HAHWS, KITHOYEBBLIX HAaBbIKOB (KMNOYeBbIX
KOMMNETEHLUMI), UMEIOLLUNX YHUBEPCaNbHOE 3HAYeHNe ANs pasnuyHbIX BUAOB OeATENbHOCTMY;

— (bopmumpoBaHme obien PyHKLMOHANBLHON U eCTeCTBEHHO-HAYy4YHOW rPaMOTHOCTU, B TOM
yucrne yMeHun obbACHATb U OLEHUBATb SBMEHUS OKPY>KaloLero Mmpa, UCnosib3ysa 3HaHUs U OnbIT,
Nnony4YeHHbIe NPU U3YyHEHUN XUMUU, NPUMEHATDL UX NPU peLleHnn Npobnem B NOBCEAHEBHOW XU3HU
N TPyaoOBON AEATENbHOCTY;

— dopmupoBaHMe Y 0ByYaloLMXCA TYMaHUCTUYECKUX OTHOLUEHWIN, MOHMMAaHWA LLEHHOCTU
XUMUYECKNX 3HaHUMW ANA BblpaboTKM 3KOMornyeckn uenecoobpasHoro nosefeHns B ObiTy u
TPYLOBOW [OEATENbHOCTM B LENAX COXPaAHEHWS CBOEro 340pPOBbSA U OKPYXXatowen npupogHon
cpenbl;

— pasBuTUE MOTMBaUUKN K 0By4eHWUto, CNOCOBHOCTEN K CAMOKOHTPOS M CaMOBOCMUTAHUIO
Ha OCHOBe YCBOEHMs1 0OLieyenoBeYyeckux LEHHOCTENW, FOTOBHOCTWM K OCO3HaHHOMY BblIBOpy
npocnns n HanpaeneHHOCTN AarnbHeNLWero oby4eHus.

O6Lee ymcno 4yacoB, OTBEOEHHbIX AN U3yYEeHUS XMMUU Ha YPOBHE OCHOBHOro obLuero
obpasoBaHus, coctaBndeT 136 4Yacos: B 8 knacce — 68 4acos (2 4aca B Hefento), B 9 knacce — 68
YyacoB (2 Yaca B Hefent).

COAEPXAHUE OBYYEHUA

8 KINACC

NMepBOHavYanbHbIe XMMUYECKNE NMOHATUSA

Mpeamer xumun. Ponb XuMmm B KU3HM 4YenoBeka. XMMUS B CUCTEMe HayK. Terna u
BellecTBa. Pusnyeckme cBonCTBa BelwecTB. ArperatHoe COCToAHUe BellecTB. [ToHaATne o meTogax
No3HaHusa B XMMnn. Yunctble BellecTea n cmecu. Cnocobbl pasgeneHmst cMecen.

3



ATOMbI 1 MONeKynbl. XuMmuyeckme anemeHTbl. CUMBOMbI XMMUYECKMX dNeMEHTOB. [1pocTble
N CNOXHble BellecTBa. ATOMHO-MOMEKYNSIPHOE yYeHue.

Xnmundeckaa popmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 3NIEMEHTOB. 3aKOH NOCTOSHCTBA
coctaBa BewlecTtB. OTHocuTenbHasi aTtoMHasi Macca. OTHOCUTENbHaa MOMEKynspHas macca.
MaccoBas Jona XMMUYECKOro 3rieMeHTa B COeMHEHUN.

KonuyectBo BewectBa. Monb. MonsipHas macca. B3anmocBsisb KonuyecTBa, MaccChbl U
4yucna CTPYKTYPHbIX eAnHULY BellecTBa. PacyéTbl No popmMynam XMMUYeCKnx coeguHeHun.

dusnyeckne u xXmMmudeckue serieHunss. XuMuYeckass peakunss u e€ npusHaku. 3akoH
COXpaHeHUs1 MaccCbl BewecTB. XMMUYECKNe ypaBHeHUs. Knaccuukauma XMMUYECKUX peakuumn
(coeguHeHns, pasnoxeHusi, 3aMeLleHns, oomeHa).

Xumuyeckul akcriepuMeHm:

3HaKOMCTBO C XMMMUYECKOW nocyaoun, npasunamm pabotbl B nabopatopum v npuémamu
obpawieHns ¢ nabopaTopHbiM 0O6OpyoOBaHMEM, WU3yYEHME U OnucaHue U3NYECKMX CBONCTB
00pasLoB HeopraHMYeckMx BeLwecTB, HabnaeHne usndecknx (NnaeneHne Bocka, TasiHue nbaa,
pacTupaHue caxapa B CTYMKe, KMNEeHWe U KOHOEeHCauus BoAbl) U XMMWUYECKUX (FOpeHne cBeun,
npokanveaHve MeaHOW NPOBOMOKN, B3auMOAENCTBME Mena C KACIIOTON) aBneHnin, HabnogeHue u
OnncaHue NPU3HaKOB MPOTEKAHUA XMMWYECKUX peakunn (pasrnoxeHue caxapa, B3anmogencraue
CEPHOM KUCIOTbl C xropuaoMm Gapus, pasnoxeHue rugpokenga megu (lI) npu HarpesaHuwm,
B3aMMopgencTBue xenesa ¢ pactsopom conu meau (I1), nayuyeHne cnocobos pasgeneHns cMmecen:
C TMOMOWbK MarHuta, GUILTPOBaHME, BbiNapuMBaHue, AUCTUNNAUMS,  XpomaTtorpadus,
npoBefeHne OYMCTKM MOBApPEHHOW conuv, HabrnogeHve n onucaHwe pesynbTaTtoB NpoBefeHUs
onbiTa, WANKCTPUPYIOLLEro 3aKOH COXPaHEeHWs Macchl, Cco3fgaHve Mogenen  Monekyn
(LwapocTep>xHEBbLIX).

BaxxHeMLwwune npeacTaBUTENN HEOPraHM4YeCKUX BeLecTB

Bosgyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopog — aneMeHT U NpoCToe BeLLECTBO.
HaxoxgeHune kucnopoga B npupoge, ousnyeckne n XMMmuyeckme CBOMCTBA (peakummn ropeHust).
Okcugbl.  lNMpumeHeHnne kucnopoga. Cnocobbl nonyyvyeHuss kucrnopoga B nabopatopum wm
npombiwrieHHocTn. KpyroBopoT kucropoga B npupoge. O30H — annotponHas mMoaudukaums
Kucnopoga.

TennoBon 3aEKT XMMUYECKOM peakuun, TepMOXMMUYECKNE YpaBHEHUHA, 9K30- W
aHOoTepMmnyeckme peakumn. TonnuBo: yronib M MeTaH. 3arpsisHeHue BoO3gyxa, YCWUneHue
NapHUKOBOro adpdekTa, paspyLLueHme 030HOBOrO Cosl.

Bopoopoa — oanemMeHT u npoctoe BewecTBo. HaxoxaeHve Bogopoda B npupoae,
du3myeckme n XuMmn4eckne CBONUCTBa, NpMMeHeHue, cnocobbl nonyyYeHus. Kucnotbl u conu.

MonsipHbIn 06bEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSIM.

dusnyeckne ceouctBa Boabl. Boga kak pactesoputenb. PacTtBopbl. HacbiweHHble w©
HeHacbllLeHHble pacTBopbl. PactBopumocTb BewecTtB B Boge. MaccoBas pons BellecTBa B
pactBope. Xumundeckne csBonctea BoAbl. OcHoOBaHuMsA. Ponb pacTBOpOB B NMpUpoLE U B XKU3HU
yenoseka. KpyroBopoT Boabl B npupoge. 3arpsasHeHve npupoaHbix Bod. OxpaHa uM oymncTtka
NPUPOAHBIX BOA,.

Knaccudumkauma HeopraHudeckux coeamHeHun. Okcmapbl. Knaccudukaumss OKCUAOB:
coneobpasytowmne (OCHOBHbIE, KACIOTHbIE, aM(oTepHbIe) N Hecorneobpasytwume. HomeHknatypa
okcnaoB. Pusnyeckme n xmmmyeckne CBoMcTea okecmaos. [onyyeHne okcnaos.

OcHoBaHusa. Knaccudukaumsi OCHOBaAHUW: LWENOYM W HepacTBOPUMbIE OCHOBaHMUS.
HomeHknatypa ocHoBaHWW. ®dusmyeckme n XMMUYECKMe CBOMCTBaA OCHOBaHUW. [lonydeHue
OCHOBaHUN.

Kucnotel. Knaccudumkaums kumcnot. HomeHknatypa KucnoT. dusmyeckne u Xumuyeckume
CBOMCTBA KMUCIOT. Pag aktuBHocTn meTannos H. H. beketosa. NonyyeHne kucnor.

Conu. HomeHknatypa conen. ®duamyeckme m XMMmM4eckne cBomcTBa conen. [lonydeHune
conen.

[eHeTu4ecKkasa CBSA3b MEXAY Knaccamu HeopraHMYeCKnX COeaANHEHUN.

Xumu4deckul 3KkcrnepuMmeHm:
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Ka4yeCTBEHHOE OnpedeneHne coaepaHust Kucrnopoda B BO3gyxe, nonydeHue, cobmpaxue,
pacrno3HaBaHMe U W3yYeHue CBOWCTB Kucropoda, HabniogeHwe B3anMOLAENCTBUS BELLECTB C
KMCNOpOOAOM W YCrOBUSA BO3HMKHOBEHUSA U MpEKpaLleHUsi TopeHus (noxapa), O3HaKOMIEHuE C
obpasuamMM OKCMAOB W OMMCaHMe WX CBOWCTB, MNonyyeHue, cobupaHue, pacnos3HaBaHue U
n3ydeHve CBOWCTB Bopopoda (ropeHue), B3aumogencTsMe Bogopoga ¢ okcuagom meanm (Il)
(BO3MOXHO mMcnonb3oBaHWe BuageomMmarepuanos), HabnogeHne obpasLoB BeLLECTB KONNMYECTBOM 1
MOnb, WCCrnegoBaHMe OCODEHHOCTEN PaCTBOPEHUA BELLECTB C pPasfMYyHOM pPacTBOPUMMOCTLIO,
NPUroToBreHNe pacTBOPOB C OMNpeaenéHHoM MacCoBOW [O0fe pacTBOPEHHOrO BeELLECTBa,
B3aMMOLENCTBME BOAbl C MeTannamu (HaTpuem U Kanbuuem) (BO3MOXHO MCNoNb3oBaHue
BMngeomartepmanoB), uccrnegoBaHne obpasuoB HeopraHMYeckux BeLLECTB pasfnyHbIX Kraccos,
HabngeHne WM3MEHEHUS OKpPaCKM WMHAOMKATOPOB B pacTBOpaxX KUCMOT UM LUEMNOYEN, U3yyeHue
B3anmopencTaunsa okcnga meam (ll) ¢ pactBopom cepHOM KUCNOTbI, KUCNOT C MeTannamu, peakumm
HenTpanusauuu, noryYeHne HepacTBOPMMbIX OCHOBAHWW, BbITECHEHME OOHOrO MeTanna gpyrum
N3 pacTBopa COMW, pelleHne IKCNEepUMEHTarnbHbIX 3agad no Teme «BaxHenwwume knaccel
HeopraHN4YeCcKUx CoeauHEHNNY .

Mepuoanyecknn 3akoH u lepuogmnyeckas cuctema xmmumyeckmx anemeHtos O. U.
MeHpgeneeBa. CTtpoeHue atoMmoB. XumMun4yeckas cBA3b. OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE
peakuum

[MepBble MOMbLITKN KraccuumKaunum XMMUYECKMX dNeMeHTOB. MNMoHATME O rpynnax CXOAHbIX
3NEMEHTOB (LLeNoYHbIE U LWEeNoYHO3EeMENbHbIE METanMbl, ranoreHbl, MHEPTHbIE ra3bl). ANEMEHTHI,
KoTopble 06pasyoT amoTepHbIE OKCUAbI U TMAPOKCUAbI.

Mepuoandvecknn 3akoH. [lepuogunyeckass cuctema Xxumudeckmx anemeHtos . W.
MeHpeneeBa. KopoTkonepuogHas w anuvHHonepuogHast dopmbl  [lepunogmnyeckon CUCTEMBI
xumumyecknx anementoB [. W. Mengeneesa. [lepuogbl n rpynnbl. PUNYECKUWN CMBbICH
nopsaKoBOro HoOMepa, HOMEpPOB Nepuoaa M rpynnbl ANEMeHTa.

Ctpoenune atomoB. CocTaB aTOMHbIX saep. N3oTonbl. OnekTpoHbl. CTPOEHNE 3NEKTPOHHbIX
obonoyek atomoB nepBbix 20 XuMuYeckux anemMeHToB [lepuoamyeckon cuctembl . W.
MeHageneeBa. XapakTepucTuka XMMUYECKOro dfeMeHTa no ero nonoxeHumto B lNepuognyeckomn
cucteme 1. 1. MeHpeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XMMUYECKUX INIEMEHTOB, METanIMYeckmx u
HEeMeTanMM4Yecknx CBOMCTB Mo rpynnam u nepuogam.

3HadeHune [lepmnogmyeckoro 3akoHa u lNepnoanyeckon CUCTEMbI XMMWUYECKUX 3NIEMEHTOB
AnNs passBuTus Hayku n npaktukn. 1. 1. MeHgenees — y4EHbIW U rpaXkgaHWH.

Xumunyeckas CBA3b. KoBaneHTHas (nonspHas n HenonsipHas) CBA3b.
ONeKkTPoOTPULATENBHOCTL XUMUYECKMX 3NEMEHTOB. VIOHHas CBA3b.

CteneHb okucneHna. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakumn. [pouecchbl OKUCNEHNSA
n BoccTaHoBneHusi. OKUCNUTENN U BOCCTAHOBUTENMN.

Xumu4deckul 3KkcrnepuMmeHm:

n3yyeHne obpasuoB BeELLECTB METanfoB WM HEMeTanmnoB, B3auMOAEWCTBME rmapokcmaa
UMHKa C pacTBOopaMy KUCMNOT M LWeno4yen, npoBedeHue OnbIiTOB, WUTIOCTPUPYIOWNX NpuMepsl
OKUCNUTENBHO-BOCCTAHOBUTENbBHbIX peakuun (ropeHne, peakumm pasnoXeHusi, CoeguHEHNs).

MexnpedmemHsbie cesa3u

Peanusaums mexnpegMeTHbIX CBA3EN Npu M3y4YeHUU XMmuK B 8 Krnacce OCyLLEeCTBISETCS
Yyepes MCMNosfb3oBaHME Kak OBLLMX eCTeCTBEHHO-HAYYHbIX MOHATUN, TaK U NOHATUN, SABNSIOLLNXCS
CUCTEMHBIMWU 41K OTAENbHbLIX NPEAMETOB €CTECTBEHHO-HAYYHOIO LMKNa.

O6Lme ecTeCTBEHHO-HaYYHbIE NOHATUS: Hay4HbIN (haKT, rMNoTe3a, Teopus, 3aKoH, aHanms,
CUHTE3, Knaccudukaums, nepuoanyHoOCTb, HabnwgeHne, SKCNEPUMEHT, MOAENMpPOBaHUE,
n3mepeHune, Mogersb, siBliEHKE.

dunsmka: martepus, artoMm, OIrEeKTPOH, TMPOTOH, HEWTPOH, WOH, HYKNMA, W30TOonMbI,
pagnoaKkTMBHOCTb, MOJSEKyna, 9MeKTPUYECKUn 3apsad, BeLwlecTtBo, Teno, ob6bém, arperaTtHoe
COCTOSIHME BeLlecTBa, ra3, M3MyYecKkne BENUYMHbI, €OAUHULbI U3MEPEHUs!, KOCMOC, MNMaHeThI,
3Bé3abl, ConHue.



Buonorusa: doTocnHTes, AbixaHue, bnuocgepa.

leorpacdous: aTtmocoepa, rugpocdepa, MUHepanbl, TFOpHble MNopoabl, MNOSe3HblIe
nckonaemble, TOMNIMBO, BOAHbIE PECYPCHI.

9 KINACC

BewecTBO 1 XMMHnyeckas peakuumsa

Mepunognyecknn 3akoH. [lepuognyeckas cucrtema XumMudeckux anementos . W.
MeHgeneesa. CTpoeHne atoMoB. 3aKOHOMEPHOCTM B U3MEHEHUMM CBOWCTB XUMMUYECKUX
3M1EMEHTOB MNepBbIX TPEX NEpUOAOB, Kanus, Kanbuus U UX COEAMHEHUMA B COOTBETCTBUM C
nonoXeHnem anemeHToB B Neprnogmyeckon cucteme n CTPOEHNEM UX aTOMOB.

CtpoeHne BellecTBa: BMAbl XMMWYECKOW CBSA3W. TWMbl KPUCTaNIMYECKUX PELLETOK,
3aBMCMMOCTb CBOMCTB BeLleCcTBa OT TUMa KpUcTaniandeckom peLleTkM N Buaa XMMmM4eCcKkon CBA3N.

Knaccudpuvkauma u HOMEHKnaTypa HeopraHudeckux BewecTtB. XMMUYeCcKMe CBOWMCTBaA
BELLECTB, OTHOCALMXCA K PasfUYHbIM KrnaccaM HeOpraHU4ecKux COeOUHEHWUN, reHeTudeckas
CBSI3b HEOPraHN4YeCKMX BELLECTB.

Knaccudumkaumss XumMmnyeckmx peakuun no pasnuyHbiM npusHakam (No Yucry M cocTaBy
y4acTBYHOLUMX B peakuum BELLECTB, N0 TENNOBOMY 3(OEKTY, N0 UBMEHEHMNIO CTEMEHEN OKUCIIEHUS
XUMUYECKMNX INEMEHTOB, NO 06PATUMOCTK, NO y4aCTUIO KaTanuaartopa). JK30- U IHOOTEPMUYECKME
peakumm, TEPMOXMMUYECKNE YPaBHEHMS.

[MoHATME O CKOPOCTU XMMMYECKoW peakumn. [NoHaTne o6 obpaTtMmbix U HeobpaTUMbIX
XUMUYECKNX peakumnsax. NoHATUE O FOMOreHHbIX U reTePOreHHbIX peakumsx. NoHaTne o katanuse.
[MoHATHE O XMMUYEeCKOM paBHOBeCUWN. DAKTOPbI, BAUSAIOLWNE HA CKOPOCTb XMMUYECKOWN peakuun u
NONOXeHNe XMMNYECKOro paBHOBECUS.

OKkncnnTenbHO-BOCCTAaHOBUTENbHbIE peakuumu, 9MNEKTPOHHbIN GanaHc
OKUCNUTENBHO-BOCCTAHOBUTENBHOM peakuuu. CoctasneHue ypaBHEHUI
OKUCIUTENbHO-BOCCTAHOBUTESbHbBIX peaKkLmii C UCNOMNb30BaHMEM METOAa ANEKTPOHHOro GanaHca.

Teopusi anNeKTPONUTUYECKOM AMccoumaumn. InNeKTPoONuTbl U HEedNeKTPonuTbl. KaTuoHbI,
aHWOHbI. MexaHn3m auccoumaumm BeLWeCTB C pasnnyHbIMKU BUaaMuU XumMmyeckon cesasu. CteneHb
anccoumaumn. CunbHble 1 cnabble SNeKTPonuTbI.

Peakumn noHHoro obmeHa. YcnoBusi NpoTEKaHUs peakumi MOHHOro oOMeHa, MOfHble U
COKpALLEHHbIE MOHHblE ypaBHEHUs peakumin. CBOMCTBaA KWUCIOT, OCHOBaHUM W CONen B CBETe
npeacTaeneHMn o6 anekTponuTudeckon auccoumauun. KavecTBeHHble peakumMM Ha MOHBbI.
[MoHsaTME o rmgponuse conemn.

Xumu4eckul 3KcrnepumeHm:

O3HaKOMSIEHME C MOAENMSAMU KPUCTaNSIMY4EeCKUX PeELIETOK HeopraHW4Yeckux BeLwecTB —
METanmnoB W HemeTannoB (rpaduta W anmasa), CNOXHbIX BeWecTB (Xxnopuga Hatpus),
nuccrnegoBaHMe 3aBUCUMOCTM CKOPOCTU XMMMUYECKOW peakuuu OT BO3OEWCTBUSA  pasfUYHbIX
daKTopoB, MCCrefoBaHWe aneKkTPONpPOBOLHOCTM PacTBOPOB BELLECTB, Mpolecca guccounaumm
KMCAOT, Wenoven n conen (BO3IMOXHO UCMOMb30BaHNe BUOEO MaTepuarnos), NnpoBeaeHne OnbIToB,
UNIOCTPUPYIOWMX MNPU3HaKM MNpPOTEKaHUSA peakumn WMOHHOro obmeHa (obpasoBaHme ocagka,
BblaeneHve rasa, obpasoBaHue BOAblI), OnbITOB, NNITOCTPUPYIOLLNX npumMmepbl
OKUCITUTENbHO-BOCCTAHOBUTESNbHbBIX peakunin (ropeHue, peakuun pasfnoXeHus, COeAVHEHUS),
pacrnosHaBaHMe HeOpraHM4yecKnx BeLWecTB C MMOMOLUbID KayYeCTBEHHbIX peakuurM Ha MOHbI,
pelLeHne SKCnepuMeHTanbHbIX 3aau.

HemeTannbl n ux coeagnHeHns

Obwasa xapaktepuctuka ranoreHoB. OCOBGEHHOCTM CTPOEHMsI aTOMOB, XapaKkTepHble
cteneHn okucneHusi. CTpoeHne U puandeckne CBOWCTBA MPOCTbIX BELECTB — rarioreHoB.
Xnmmyeckme CBOWCTBa Ha npumepe xnopa (B3anMogencTBume C MeTannamu, Hemertannamu,
weno4vamu). Xnoposogopod. ConsiHast KMcnota, XMMM4eckne CBOMUCTBA, NOMyyYeHne, NnpuMeHeHue.
[encteme xnopa u X0poBOOOPOAA Ha OpraHM3M 4enoseka. BaxHenwwme xnopuabl U ux
HaxoXxJeHue B npupoge.

Obwasa xapaktepuctmka anemeHtoB VIA-rpynnbl. OCOBEHHOCTM CTpPOEHUS aTOMOB,
XapakTepHble cTeneHun okucneHus. CTpoeHve M duandeckue CBOMCTBA MNPOCTbIX BELWEeCcTB —

6



Kucrnopoga u cepbl. AnnoTponHble mMoauduKauun kucriopoga u cepbl. XMMUYECKMe CBOWCTBA
cepbl. CepoBogopoa, CTpoeHue, dumsmyeckne mn xmmudeckne ceolcTBa. Okcuabl cepbl Kak
npeacTaBuUTENN KUCMOTHbLIX OKcnaoB. CepHast kucnota, usnyeckme M XUMuUYeckue CBOMCTBA
(obwme kak npencrtaBUTENs Knacca KUCMOT U cneunduyeckme). XMMnieckme peakumm, nexawme
B OCHOBE MPOMbILLIIEHHOrO cnocoba nonyyYyeHnsa CepHOn KMCNOTbl. [TpuMeHeHne CepHON KNCIOTbI.
Conn cepHOM KUCNOTbl, Ka4yeCTBEHHAsa peakuus Ha cynbdaTt-MoH. HaxoxgeHue cepbl u eé
coeauHeHun B npupoge. XUMUYeCcKoe 3arpAs3HeHne OKpyxawllen cpefbl COeAUHEeHUSMU cepbl
(kMcnoTHbIE OOXAW, 3arpsA3HEHNE BO3AyXa M BOOOEMOB), CNOCOOLI ero npegoTBpaLleHus.

Obwaa xapaktepuctuka anemeHtoB VA-rpynnbl. OcOBeHHOCTM CTPOEHUA aToOMOB,
XapakTepHble CTeneHn oKucneHus. A30T, pacnpocTpaHeHwe B npupoae, Guandeckne u
XuMmnyeckme cesomncTtea. KpyroBopoT asoTta B npupoge. AMMUaK, ero omsndeckme n xmmmyeckue
CBOWNCTBa, nonyyeHne n npumeHeHne. Conn aMMoOHUSA, Ux pmusmyeckne n XMMmmyeckme CBOMCTBA,
npumeHeHne. KayecTBeHHas peakumsi Ha WMOHbl aMMOHMSA. A30THaa KWUCIoTa, €€ MnonyyeHue,
dusmyeckme UM XMMuMyYeckne CcBoWcTBa (oOWme Kak npeacrtaBuTens  Krnacca KACHoT W
cneumdudeckmne). Mcnonb3oBaHMe HUTPATOB W COMel aMMOHUS B KadeCTBe MUHeparnbHbIX
yaobpeHuin. XuMmnyeckoe 3arpsisBHeHue OKpy)Katollenh cpefbl CoegUHEeHUAMM asoTa (KUCMOTHbIe
AoXOW, 3arpsis3HeHne Bo3gyxa, noyuBbl M BogoémoB). Poccop, annoTponHble moaudumkauum
docopa, dusmndeckne n xummyeckne ceomnctea. Okeua docdopa (V) n doccopHasa kucnora,
dumsnyeckme MU XMMMYeckue CBOWCTBA, Nony4vyeHuwe. Wcnonb3oBaHue occaTtoB B KayecTse
MUHeparnbHbIX yoopeHun.

O6wasa xapaktepuctmka anemeHToB [VA-rpynnbl. OCOBEHHOCTM CTPOEHUS aTOMOB,
XapaKkTepHble CTEMNeHM OKUCneHus. Yrnepopn, annoTponHble mMoaudukaumm, pacnpocTpaHeHne B
npupoge, omsnyeckne n xmmmudeckue csonctea. Aacopdbumsa. KpyroBopoT yrnepoga B npupoge.
Oxkenapbl yrnepoga, ux uandeckne M XMmMudeckne CBOMCTBA, AEWCTBME Ha XMBble OpraHuM3mbl,
nonyyYyeHMe n NpUMEHEHME. JKONornyeckne npobnembl, CBA3aHHble C okcuaom yrnepoga (I1V),
rmnoTesa rnobanbHOro NoTensnieHns Knumara, NapHUKOBLIN 3(PEKT. YronbHasa KACoTa 1 e€ conu,
X (PM3nMYeCKne N XMMn4eckne CBOWCTBA, NonyvyeHue N npumeHeHne. KayectBeHHas peakums Ha
kapboHaT-noHbl. Micnonb3oBaHne kapboHaToB B ObITy, MegULMHE, NPOMbILLIIEHHOCTM U CENbCKOM
X0351CTBeE.

[MepBOHa4anbHble MNOHATUA 00 OpraHMYeckux BeLLEeCTBaxX Kak O COedMHEeHusX yrnepoga
(MeTaH, aTaH, 3TUNeH, aueTuneH, aTaHon, MUUEpUH, YKCycHas kucnota). MNpupoaHble NCTOYHUKM
yrnesoaoponos (yrornb, NPUPOAHbLIA ra3, HedTb), NPOAYKTbI UX nepepaboTkn (6eH3MH), nx posib B
ObITY U NpOMbIWIEHHOCTU. [MoHATME O BGMONOrMyeckn BaKHbIX BeLLecTBaxX: Xupax, benkax,
yrneBogax — M MX PONU B XMU3HM YenoBeka. MartepuanbHoe €[UMHCTBO OpraHU4ecKux Wu
HeopraHM4YeCcKnx CoOeaAnNHEHUN.

KpemHun, ero duandeckne wn XMMUYECKME CBOWCTBA, MOSMyYEHME U NPUMEHEHME.
CoegunHeHus kpemHus B npupoge. Obwue npeacrasneHnsa o6 okcmnae kpemuus (1V) n kpemHnesom
kncnote. CunukaTbl, UX UCMOMb30BaHNE B ObITy, B MPOMBbILLIIEHHOCTU. BaxHenwmne cTponTenbHble
Martepuvarnbl: Kepamuka, CTeKNo, UeMeHT, OeToH, xene3obeToH. [lpobnembl GesonacHoro
NCNONb30BaHNA CTPOUTENbHbIX MaTepmnanos B NOBCEOHEBHOM XXMN3HM.

Xumu4veckul 3KcrnepumeHm:

n3yyeHne obpasuoB HEopraHMYecknx BELLECTB, CBOWCTB COJSIAHOW KWUCNOTbI, NpOBeAEHME
KaYeCTBEHHbIX peakunin Ha XNnopua-woHbl N HabnwaeHWe NPU3HaKoOB WX NPOTEKaHUs, OMbiTbl,
oTpaxarolime uanyeckme M XMMMYeckme CBOMCTBA rarioreHoB M UX COeOMHEeHUN (BO3MOXHO
Ncrnonb3oBaHWe BuaeomMaTepuanoB), O3HakomsieHMe ¢ obpasuamm XnopuaoB (ranoreHngoB),
O3HakomneHne ¢ obpasuamm cepbl U €€ coeanHeHusiMU  (BO3MOXHO UCMOSib30BaHUE
BugeomartepmanoB), HabnwogeHne npouecca obyrnuBaHMS  caxapa nog  OENCTBUEM
KOHLEHTPMPOBAHHOW CEPHOM KUCAOTbI, M3YyYEHNE XMMWUYECKUX CBOMCTB pa3baBneHHOW CepHOM
KACNOTbI, NpoBefeHne KadeCTBEHHOW peakuuu Ha cynbdart-uoH u HabniogeHue npusHaka eé
NpoTeKaHus, O3HaKOMMNEHne C puanyeckmumm CBOMCTBaMM asoTa, doccopa U Ux coeguHeHwumn
(BO3MOXHO Mcnonb3oBaHMe Buageomatepmanos), obpasuamm asoTHbIX U PocdOopHbIX yaobpeHun,
nony4yeHune, cobupaHue, pacno3HaBaHME W WU3yYeHMe CBOWCTB aMMuaka, npoBeaeHue
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KayeCTBEHHbIX peaKkuMin Ha MOH aMMOHUS U dhocdaT-UoH U U3y4YeHne NPU3HAKOB NX NPOTEKAHUS,
B3aMMOLENCTBNE KOHLEHTPUPOBAHHOW a30THOW KUCIOTbl C Meabko (BO3MOXHO MCMNOfb30BaHMe
BMAeomMaTepmarnoB), UW3y4YeHUe MoAenen KpUCTannuyecknx pewwéTok anmasa, rpadwura,
dynnepeHa, 03HaKOMIEHNEe C NPoLEeCccoM aacopbumm pacTBOPEHHbIX BELLECTB aKTMBMPOBAHHbLIM
Yyrném 1 yCTPONCTBOM MpOTMBOrasa, nonydeHune, cobmpaHume, pacno3HaBaHme n ndy4yeHme CBONCTB
YrNeKNcnoro rasa, NpoBeAeHne KayeCTBEHHbIX peakunin Ha KapboHaT 1 CUNMKaT-uoHbl U U3yvyeHne
NPU3HAKOB WX MPOTEKaHWUS, O3HAKOMIEHWE C MNPOAYKUMEN CUMUKATHOW MNPOMbILLIIEHHOCTH,
pelleHne aKkcnepuMeHTarnbHbIX 3agad no tTeme «BaxHenwme HeMmeTanbl U UX COEOUHEHUS».

MeTtannbl U UX coeaUHEHUNA

Obuwas xapaktepucTmka XMMUYECKUX AIEMEHTOB — METasfIoB HA OCHOBaHUKN UX NOSIOXKEHMUS
B [lepunogmyeckon cucteme xmmumyeckux anemeHtoB . V. MeHgeneeBa n CTPOEHUS aTOMOB.
Ctpoenne metannoB. Metannuyeckass CBA3b W MeTannuyeckas KpucTtannuyeckas peluéTtka.
ONEKTPOXMMUYECKUI psaa  HanpsbkeHun metannoB. Pusmyeckme u  XMMUYECKME CBOWCTBA
mMeTannos. O6wme cnocobbl nosnyvyeHuss metansnoB. [MoHATME O KOPPO3MKM MeTansfoB, OCHOBHbIE
cnocoObbl 3awWwmuTbl UX OT Kopposun. Cnnasbl (CTanb, YyryH, AlOpanioMuHUA, OpoH3a) n ux
npuMeHeHne B BbITY Y MPOMBILLUNIEHHOCTW.

LlenoyHble mMeTannbl: nonoxeHue B lNepuogndeckon cucteme XMMMUYECKUX anemeHTos [.
M. MeHnoeneeBa, CTpOEHME MX aTOMOB, HaxoXaeHwe B npupoge. dmsnyeckne n Xxmmumyeckue
cBoKcTBa (Ha npumepe HaTtpusa n kanus). Okcmabl U rMapokcuabl HaTpusa n kanus. MNpumeHeHne
LLENOYHbIX METANMOB N UX COEAUHEHWUI.

LLlennoyHO3eMernbHble MeTansbl MarHUn 1 KanbUMi: nonoxeHue B [Nepunognyeckon cucteme
xumMmmndeckmnx anemeHtoB . . MeHpeneeBa, CTpOeHME MX aTOMOB, HaxoxaeHue B nNpupoae.
dusnyeckne U XMMmMYeckme CBOWCTBA MarHusi U Kanbuus. BaxHenwmne coeguHeHus KanbLuums
(okeug, rmgpokeuna, conm). XKECTKOCTb BOoAbI U COCOOLI €€ YyCTpaHEHWs.

AntomMuHMI:  nonoxeHne B [lepuogndeckon cucteme XuMuyecknx anementos [. W.
MeHpgeneeBa, CTpOeHMEe aTtoma, HaxoxaeHue B npupoge. Pusnyeckme m XMMMYeckMe CBOMWCTBA
antoMnHus. AMOTEpPHbIE CBONCTBA OKCMAa U rmapoKkcmaa antoMUHKUS.

Keneso: nonoxeHne B [lepnogmyeckon cucteme XxXmmmyeckux anemeHtoB . W.
MeHpeneeBa, CTpOeHMe aTtoma, HaxoxaeHwe B npupoge. Pusnyeckme m XMMMYeckme CBOMCTBA
xenesa. Okcuabl, rmgpokeuabl n conu xenesa (Il) u xenesa (lll), nx cocrtas, cBoncTBa U
nonyyeHue.

Xumu4deckul 3KcrnepuMmeHm:

O3HaKoMMeHne ¢ obpasuamu MeTansioB M CANaBoB, WX (U3MYECKMMU CBOWCTBaMM,
n3yyeHne pesynbTaToB KOPPO3UW MeTansnioB (BO3MOXHO WCMOMb30BaHME BuAeoMaTepuarnos),
0COBEHHOCTEN B3aUMOAENCTBUSA OKCUAA Kanbuus U HATpus ¢ BOOOW (BO3MOXHO MCMONb30BaHME
BMugeomatepmanoB), uccrnegoBaHMe CBOWUCTB XXECTKOM BOAbl, Mnpouecca ropeHusa xernesa B
Kncnopoge  (BO3MOXHO  UCMOMb30OBaHME  BuMAeoOMarepuarnoB), NPU3HAKOB  MNpOTEKaHUS
KayeCTBEHHbIX peakuuin Ha MOHbI: MarHus, Kanbuus, anoMnHns, UmMHKa, xernesa (ll) v xenesa (111),
meau (1), HabnogeHne n onncaHMe NPOLIECCOB OKpaLUMBAHWUA MaMeHN MOHAMWN HATpUs, Kanusa u
Kanbumsi (BO3MOXHO MCMOMb30BaHME BUAeoMaTepuarioB), uccrnegoBaHne amoTepHbIX CBONCTB
rmopokcnaa antoMMHUA M TMOPOKCUOA LUWHKA, PELLEHME 3KCNepuMEHTasnbHbIX 3agavy no Teme
«BaxHenLwmne metannbl U X COeONHEHNRA.

Xnmusa n okpyxarouias cpeaa

BewectBa 1 matepmanbsl B NOBCEAHEBHOM XU3HU YernoBeka. besonacHoe ucnonb3oBaHue
BELLECTB N XUMMUYECKMX peakumi B ObiTy. [lepBass nomMolb NpU XUMUYECKUX OXOorax u
OTpaBfEHUsX.

Xnmmyeckoe 3arpsis3HEHWE OKpyXatollen cpedbl (npefernbHas gonycTMMmas KOHUEeHTpauus
BewecTs, ganee — MNAK). Ponb xvmun B peLeHnn akonorndecknx npobnem.

Xumu4veckul 3KcrepumMeHm:

n3yvyeHvne obpasLoB MaTepmanos (CTEKIO, CNfaBbl METANSOB, NOIMMEPHbIE MaTepuansl).

MexnpedmemHsbie ces3u



Peanusauums mexnpegMeTHbIX CBA3EW NpU U3YyYEeHUU Xmmum B 9 Krnacce OCyLecTBNAeTcs
yepes MCMONb30BaHME KaK OOLMX eCTECTBEHHO-HAYYHbIX MOHATUIA, Tak U MOHATUN, ABNAIOLMNXCA
CUCTEMHbIMU 4S5 OTAENbHbIX NPEAMETOB €CTECTBEHHO-HAYYHOro LIMKna.

Ob6Lwme ecTeCTBEHHO-HaY4YHblEe NMOHATUA: HAay4HbIA (OaKT, rMNoTesa, 3akKoH, TEOPUsl, aHanus,
CUHTE3, Knaccudumkaums, nepuoanyHOCTb, HabnwgeHne, SKCNEPUMEHT, MOAENMPOBaHME,
n3mepeHune, Mogerb, SIBfieHNe, NapHUKOBLIN 3 EKT, TEXHONOMNS, MaTepuansl.

dunsmnka: maTepusi, aTtoM, 3IrEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKNUA, WU30TOnbl,
paguMOaKTUBHOCTb,  MOSEeKyna, 3nekTpUYecKUn  3apsi,  NPOBOAHWUKW,  MOMYNPOBOLHMKM,
AN3SNEKTPUKN, POTOSMEMEHT, BELECTBO, Teno, o6bEM, arperaTHoe COCTOsiHME BellecTBa, ras,
pacTBOp, PaCTBOPUMOCTb, KpUCTannmMyeckas peléTka, cnnasbl, pusnyeckne BenmymHbl, eauHnLbI
N3MEpPEHNSA, KOCMNYECKOE NPOCTPAHCTBO, NaHEeTbI, 3B€3abl, ConHue.

Buonorusa: d¢oTtocnHTes, AbixaHue, Guocdepa, aKkocucTeMa, MUHepasnbHble yaobpeHus,
MMUKPO3NEMEHTbI, MAKPOSNEMEHTbI, MUTaTENbHbIE BELLECTBA.

leorpachus: atrmocdepa, rmgpocdepa, MUHeEpanbl, T[OpHble MOpPOAdbl, MOMNe3Hble
nckonaemble, TONMBO, BOAHbIE PECYPCHI.

NIAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMBI MO XUMUUN HA YPOBHE
OCHOBHOI'O OBLUEINO OBPA30OBAHUA

JINYHOCTHbLIE PE3YJIbTATDI

JInYHOCTHbIE pe3ynbTaTbl OCBOEHUS MpOorpaMmbl  OCHOBHOro obuiero obpasoBaHus
AOCTUralTcsa B Xoae obyyeHuss XMMUn B eanHCTBE y4ebHOM 1 BOCNUTATENBHOW OEATENbHOCTU B
COOTBETCTBUM C TPaAOULMOHHBIMU POCCUNCKUMU COLIMOKYITBTYPHBIMU U AYXOBHO-HPaBCTBEHHbLIMU
LEHHOCTAMM, MPUHATBIMW B OOLWEecTBe npasBunamMuM M HOpMamMu MNOBEAEHUS M CnocobCTByOT
npoueccamMm caMono3HaHUs, camopasBUTUSA 1 coumnanmsaunmn odbydaroLmxcs.

JInyHOCTHbIE pe3ynbTaTbl OTpaXKakwT [OTOBHOCTb OOy4alolWMXCA PYyKOBOACTBOBATLCSA
CUCTEMON MO3UTUBHbBIX LIEHHOCTHbIX OPUEHTAUMA U pacluMpeHne onbiTa OEeATENbHOCTU Ha eé
OCHOBE, B TOM Y/CIE B YaCTU:

1) naTpMoTUYeCKOro BOCNUTaHUA:

LEHHOCTHOrO OTHOLLUEHUA K OTEYECTBEHHOMY KYNbTYPHOMY, WCTOPUYECKOMY M Hay4yHOMY
Hacneguito, MOHMMAaHUS 3Ha4YeHUs XMMUYECKOM HaykMm B >KMU3HU COBpPeMeHHoro obuiecTsa,
CnocoOHOCTN BrageTb OOCTOBEPHOM WHAOpMaunen O nepenoBbiX AOCTMXKEHUAX U OTKPbITUSAX
MUPOBOM U OTEYECTBEHHOW XUMUW, 3aMHTEPECOBAHHOCTM B Hay4HbIX 3HAHWAX 06 yCTponcTee
Mupa n obLecTBa;

2) rpaxgaHCKoOro BOCnuTaHusA:

npeactaBneHnss O couuanbHbIX HOPMax W MpaBunax MEXITMYHOCTHBIX OTHOLLEHWA B
KonnekTuee, KOMMYHUKaTUBHOM KOMMNETEHTHOCTHN B obLecTBEHHO nosniesHoun,
yyebHouccnenoBaTenbCkon, TBOPYECKOM W AOpPYrMx Buaax [esATENbHOCTM, T[OTOBHOCTU K
pa3HOOOpPa3HOM COBMECTHOM OeATEeNbHOCTM MPU BbINOMIHEHUM YYeBHbIX, NO3HaBaTElbHbIX 3a4ad,
BbIMOMMHEHUN  XUMUYECKUX IKCMNEPUMEHTOB, CO34aHMM Y4eOHbIX MPOEKTOB, CTPEMIIEHUNA K
B3aMMOMOHMMAaHUIO M B3aMMOMOMOLUM B npouecce 3Ton yd4ebHOW AeATenbHOCTU, FOTOBHOCTU
oLeHMBaTb CBOE noBefeHMe 1 NOCTYNKN CBOMX TOBapULLEN C MO3ULUMN HPABCTBEHHLIX M MPaBOBbIX
HOPM C YY4ETOM OCO3HaHUS MNOCEeACTBUN NOCTYMNKOB;

3) LeHHOCTU Hay4YHOro NO3HaHuA:

MUPOBO33pPEHYECKME  MNPEeacTaBfeHnss O  BewecTBe WU XUMUYECKOM  peakuuu,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHI pPa3BUTUA HaAyKM M COCTaBMsOWME OCHOBY Ansi
NMOHMMaHNA CYLLLHOCTU Hay4YHOW KapTWMHbl MMUpa, NPeAcTaBneHns 06 OCHOBHbIX 3aKOHOMEPHOCTSIX
pasBUTUA NpPUPoabl, B3aUMOCBA3SIX YenoBeka C NPUPOAHON CPeaon, O ponu XMMUU B NO3HaHUU
3TUX 3aKOHOMEPHOCTEWN;

no3HaBaTesibHble MOTMBbI, HanpaBfeHHble Ha MNOMyYEHME HOBbIX 3HAHWA MO XUMUM,
HeobOxoaMmble AN 0OO0bACHEeHWA HabngaeMblXx MNPOLECCOB W SIBNEHUW, MNOo3HaBaTeNbHON,
MHAPOPMALMOHHOM N YNTATENbCKOW KYNbTYpbl, B TOM YMCNE HaBblKOB CaMOCTOATENbHON paboTbl C



y4yeOHbIMM TEKCTaMK, CrnpaBOYHOM NMTepaTypon, AOCTYMHbIMU TEXHUYECKMMU CcpeacTBamu
MHGOPMAaLMOHHBIX TEXHOSTOMNN;

MHTEpeCc K OOy4YeHUI0 M MO3HaHUO, NOO3HATENbHOCTb, FOTOBHOCTb M CMOCOOHOCTL K
camoobpasoBaHuIo, NPOEKTHOW WU UCCreaoBaTeSlbCkoM OeATeNbHOCTU, K OCO3HaHHOMY BbiGOpy
HaNpaBfiEHHOCTM M YPOBHSA 0By4eHWs B JanbHENLLEM;

4) hhopMupoBaHUA KynbTypbl 340POBbA:

OCO3HaHWEe LIEHHOCTM XWU3HWU, OTBETCTBEHHOIO OTHOLLEHUS K CBOEMY 3[40POBbIO, YCTAHOBKM
Ha 300poBblI 00pa3 >W3HW, OCO3HAHWE MOCNeACTBUA W HENpuUsaTUEe BpPeAHbIX MNPUBbIYEK
(ynotpebneHus ankoronsi, HapPKOTUKOB, KypeHus), HeobxoauMmocTu coOnoaeHns npasun
©esonacHOCTU Npu obpalleHnn ¢ XMMUYECKMMU BeLlecTBaMn B BbITy U peanbHOW KU3HMU;

5) TpyaoBoro BocnutaHus:

WMHTEpeC K MpakTUY4EeCKOMY M3Yy4eHU0 npodheccuin 1 Tpyda pasfiMyHOro poda, yBaXKeHue K
Tpyay v pesynstatam TpyaoBOW AeATENbHOCTU, B TOM YMCHE Ha OCHOBE NPUMEHEHUS NPpeaMETHbIX
3HaAHUN NO XMMWWN, OCO3HaHHbIN BbIOOP MHAMBUAYANBHOW TPAEKTOPUM NPOAOIIKEHMA 0bpa3oBaHUs
C YYETOM JIMYHOCTHbIX WHTEPECOB M CMOCOBGHOCTU K XUMUK, OOLLECTBEHHbLIX WMHTEPECOB U
notpebHocTen, ycnewHon npodeccnoHanbHONn OeATeNbHOCTM U Pa3BUTUA HEOBXOAUMbBIX YMEHUN,
rOTOBHOCTb a4anTupoBaTbCs B NpodeccnoHarnbHom cpeae;

6) aKonorn4yeckoro BOCnuTaHus:

3Konornyeckn LenecoobpasHoe OTHOLLEHWE K MpuMpoae Kak MCTOYHUKY XU3HM Ha 3emne,
OCHOBE €€ CylLleCTBOBaHMUs, MOHMMaHWe LEHHOCTW 300poBOro M 6esonacHoro obpasa XXu3Hu,
OTBETCTBEHHOE OTHOLWIEHMEe K COBCTBEHHOMY (pU3MYECKOMY M MCUXUYECKOMY 300POBbIO,
OCO3HaHWe LeHHOCTU cobnogeHnsa npasun 6esonacHoro nosegeHus npu pabote ¢ BelecTsamu, a
TakkKe B CUTyaLMsaX, YIPOXatoLWmMX 340POBbI0 U XU3HW N0aen;

CNOCOBHOCTN MPUMEHSTb 3HaHUSA, NonyvYaeMble NpU N3y4eHUU XUMUK, AN peLleHns 3agad,
CBSI3aHHbIX C OKpyXalLlen npupogHoOM cpenon, Ons MOBbIWEHNS YPOBHS 3KONOrMyecKou
KynbTypbl, OCO3HaHUA rnobanbHOro XxapakTepa 9KOMornyeckux npobrnem m nytem ux pelueHus
nocpeacTBOM METOOOB XMMUKM, 3KONMOMMYECKOr0 MbILWSIEHNS, YMEHUS PYKOBOACTBOBATbCSA UM B
no3HaBaTesibHOW, KOMMYHUKATUBHOW 1 COLMArbHOWM NpakTUKe.

METANPEAOMETHDbIE PE3YJIbTATbI

B coctaBe MeTanpeaMeTHbIX pPe3ynbTaToB BbIAENAT 3HaYMMble Onsi (POPMUPOBaHUSA
MMPOBO33pPEHUA OOLleHay4Hble MOHATUA (3aKOH, Teopwus, NPWHUWUN, runoTesa, dakT, cucTema,
npouecc, 3KCMEepUMEHT U ApYroe.), KOTopble UCNOSb3YKTCSA B €CTeCTBEHHO-HaYYHbIX Y4eOHbIX
npeameTax v No3BOMAIOT HA OCHOBE 3HAHWN U3 ATUX NPeaMETOB (PhOpPMUPOBATL NpeacTaBeHne o
LEeNOCTHON Hay4YyHOW KapTUHE Mupa, U yHMBepcasnbHble yy4ebHble OeNCTBMA (NO3HaBaTeEmNbHbIE,
KOMMYHWKaTUBHbIE, pPeryndatuMBHble), KOTopble obecnevvBaloT (popMupoBaHMe TFOTOBHOCTU K
CaMOCTOSATENbHOMY MAAaHNUPOBAHMUIO U OCYLLECTBIIEHNIO Y4ebHOM AeATeNbHOCTH.

No3HaBaTenbHble YyHUBepcanbHble YY4eOHble AeNCTBUSA

BasoBble noruyeckne AeMCTBUA:

YMEHUA MCMOMb30oBaTb MPUEMbI  FIOMMYECKONO0  MbIWMEHNS TMPU  OCBOEHUN  3HAHWNA:
pacKkpbiBaTb CMbICIT XMMUYECKMX MOHATUI (BbIAENSATb UX XapaKTepHble NPU3HaKW, yCTaHaBNuBaTb
B3aMMOCBSI3b C APYrMMU MOHATUAMM), UCMNOMNb30BaTb MOHATUA ANA OObACHEHUS OTAEeNbHbIX
aKToB M sBNEHWU, BbIBUpaTL OCHOBAHMA N KpUTEPUN ANS Knaccudmkaumm XmMmy4ecknx BeLLecTs
N XUMUYECKUX peakuuih, YyCTaHaBnNuBaTb MPUYNHHO-CNEACTBEHHbIE CBA3M Mexay oObekTamu
N3y4eHusi, CTPOUTb FOrM4yeckne paccyxaeHus (MHOYKTUBHbIE, OeOYKTUMBHbIE, MO aHanorumm),
Aenatb BbIBOAbI U 3aKITHOYEHNS;

YMEHNE MPUMEHATb B Mpouecce MNO3HaHUA MOHATUA (MPeAMETHbIe U MeTanpeameTHbIe),
CUMBOIMYECKME (3HaKOBblE) MOLENW, UCMofnb3yemble B XuUMUM, Npeobpas3oBbiBaTh LUMPOKO
NPUMEHSAEMbIE B XUMWUM MOLESbHbIE NPEACTaBNEHUS — XMMUYECKUA 3HaK (CMMBOM 3fieMeHTa),
XuMmuyeckaa  dopmyna M ypaBHEHME  XMMWYECKOW  peakumMm — Npu  pelleHuu
y4yebHO-No3HaBaTeNbHbIX 3adady, C YYETOM 3TUX MOAENbHbIX NPEACTaBNEeHWA BbISBASATL U
XapakTepu3oBaTb CYyLECTBEHHblE MNPU3HAKM M3yYaeMblX OOBLEKTOB — XMMUYECKUX BELLECTB U
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XUMUYECKNX peakunn, BbISABNATbL O6LIME 3aKOHOMEPHOCTWU, MPUYUHHO-CIEACTBEHHbIE CBA3UN U
NPOTMBOPEYNS B M3y4aeMblX NpoLeccax u ABMeHUsIX.

Ba3oBble uccnegoBatenbCckue AeUCTBUA:

YMEHWE WUCMONb30BaTb MOCTABIIEHHbIE BOMPOCHI B KayeCTBE WHCTPYMEHTa MO3HaHUSA, a
Takke B KayecTBe OCHOBbl Ans (opmMmpoBaHMs TMNOTE3bl MO NPOBEPKE MNPaBUIbHOCTU
BbICKa3blBaEMbIX CYXXOEHWUN;

npuobpeTeHne onbiTa NO MNNAHUPOBAHUIO, OpraHM3auuMnm W MPOBEAEHUIO YYEHUYECKNX
9KCMNEPUMEHTOB, yMEeHNe HabngaTb 3a Xo4oM Mpouecca, CaMoCTOATENbHO MPOrHO3NMpPoBaThb €ro
pesynetat, dopmynMpoBaTtb 06006LEHNS W BbIBOAbI MO pe3ynbrataM NpPOBEAEHHOrNo OnbiTa,
nccnenoBaHus, COCTaBnATb OTYET O NpogenaHHon pabore.

Pa6ora ¢ uncpopmaumen:

yMeHue BblOnpaTtb, aHannM3npoBaTb U MHTEPNPETMPOBATbL MHAOPMAaLMIO Pa3NUYHbIX BUOOB
N PopM MpencTaBeHns, nolydyaemyo U3 pasHblX MCTOYMHMKOB (Hay4HO-NoMNynspHas nurepartypa
XMMNYECKOrO CoAepXaHus, cnpaBoYHble nocobus, pecypcbl VIHTepHeTa), KpUTUYECKN OLEeHNBaTb
NPOTMBOPEYNBYIO N HEAOCTOBEPHYO MHAOPMALMIO;

YMEHNE NPUMEHNATb pasnnyHble METOAbl M 3anpockl NpW Noucke n oTbope MHgpopmauun n
COOTBETCTBYHOLIMNX AaHHbIX, HEOOXOAMMbIX AN BbINOMHEHUS y4ebHbIX U NO3HaBaTeNbHbIX 3aAad
onpeaenéHHoro TMna, npuobpeTteHune onbiTa B obnactu NCNONb30BaHNSA
NHOPMAaLNOHHO-KOMMYHUKATUBHbIX TEXHOSornn, oBnageHue KynbTypomu aKTUBHOIO
NCNONb30BaHNA PasfMYHbIX MOUCKOBbLIX CUCTEM, CaMOCTOSTENbHO BbIOUPATL ONTUMAanbHYHO
dopmy npeacTaBneHuUss UHopMauun M UNNKCTPUPOBATbL pellaemMble 3a4advn HEeCNOXHbIMU
cxemamu, gunarpaMmmamu, Apyrumm popmamm rpadoukm n nx KOMOMHaLMAMM;

YMEHME WCMNONb30BaTb W aHanuanpoBaTb B npouecce y4ebHOW M uMcCrenoBaTeribCKon
AEATENbHOCTN MHAPOPMALMIO O BAUSIHAM MPOMBbILLIIEHHOCTM, CEMNbCKOro X038MCTBa M TpaHcnopTta
Ha COCTOSIHME OKpY»XatoLLen NpupoaHON cpeabl.

KoMMyHUuKaTMBHbIE YHMBepcarnbHble y4eOHble 4eNCTBUA:

yMeHMs 3agaBaTb BOMpocbl (B xoge Auanora u  (Mnu) OUCKYCCUKM) MO CyLLEeCTBY
obcyxgaemon  Tembl, OPMYyNMpoOBaTb CBOWM  MPEANOXEHUA OTHOCUTENbHO  BbINONHEHWUS
npeanoXeHHoOM 3agauu;

YMEHNSA NPEeACTaBnsTb NOMNyYeHHbIe pe3ynbTaTbl NO3HABATENBHON AEATENbHOCTU B YCTHbIX
M MUCbMEHHbIX TeKCTax; pAenaTb Mpe3eHTaumilo pes3ynbTaToB  BbIMOMHEHUS  XMMWYECKOro
akcnepumeHTa (nabopatopHoro onbiTa, nabopaTopHon paboTbl NO UCCREeLoBaHMIO CBOWCTB
BELLIECTB, y4ebHOro npoekTa);

yMeHNa y4ebHOro coTpygHMYecTBa CO CBEPCTHMKAMM B COBMECTHOW MO3HaBaTENbHOW U
nccnenoBaTenbCKOM AEATENbHOCTU MPU PELLeHUN BO3HUKaWMX npobnem Ha OcCHoBe Yy4YéTa
obLWKNX WHTEpPECOB W cornacoBaHMa no3nuun (obecyxaeHns, oObMeH MHEHMSMU, «MO3roBble
LWTYPMbI», KOOPAMHALMA COBMECTHbIX OENCTBWUA, ONpederieHne KpUtepueB Mo OLEHKe KayecTBa
BbINONHEHHOW paboTbl n gpyrue).

PerynaTuBHble yHUBepcanbHble Y4eOHble AeUCTBUA:

YMEHNE CaMOCTOATENbHO ONpeaensiTb Lenn AesTenbHOCTU, NNaHnpoBaTb, OCYLLECTBATD,
KOHTpOnMpoBaTb W MNpu HeOBXOAMMOCTM KOPPEKTMPOBATb CBOKW [OeATeNbHOCTb, BblOMpaTb
Hanbonee addeKkTMBHbIE cnocobbl  peweHns yd4ebHbiX W Mo3HaBaTeNbHbIX  3ajad,
CaMOCTOATENbHO COCTaBMSATb WM KOPPEKTUPOBATb MNPEASIOKEHHbIN anroputM OencTBuin npu
BbINOMIHEHUN 3a4aHWIA C YY4ETOM MNOMYYEHMS HOBbIX 3HAHUIN 06 n3ydaembix 0ObekTax — BeLLeCTBax
N peakuusx, OUueHMBaTb COOTBETCTBME MOIYYEHHOro pesynbrata 3asiBNEeHHOW Uenu, yMeHue
NCNONb30BaTb U aHaNM3NPOBaTb KOHTEKCTbI, Npeanaraemble B YCIOBUN 3aJaHNI.

NMPEOMETHbIE PE3YJIbTATDI

B coctaBe npegmMeTHbIX pe3ynbTatoB MO OCBOEHWO 00s3aTenbHOro coaepXKaHus,
YCTAHOBMNEHHOIMO [AaHHOM dpedepanbHoOM paboyen nporpamMmMon, BbIAENSAIOT: OCBOEHHbIE
o0yYyaloLWMMNCS Hay4yHble 3HaHWA, YMeHust U cnocobbl AencTBun, cneundumyeckne ans
npeametTHon obnactm «Xumus», BUAbl OEATENbHOCTU MO MOSIYYEHUIO HOBOMO 3HAHWA, ero
NHTepnpeTaunmn, npeobpasoBaHMO 1 MPUMEHEHMIO B Pa3NNYHbIX Y4EOHbIX M HOBbIX CUTYaUUsIX.
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K KkoHuy obyyeHuns B 8 knacce npeameTHble pesynbratbl HA 6a30BOM ypOBHE [OSTKHbI
oTpaxaTb COOPMUPOBAHHOCTb Y 0ByYaroLMXCA YMEHUN:

° pacKpblBaTb CMbICIT OCHOBHbIX XMMWUYECKUX MOHATUN: aTOM, MOSeKyria, XMMU4Yeckum
3NIeMEHT, MNPOCTOe BELLECTBO, CMOXHOE BeLLeCTBO, CMeCb (0O4HOPOAHAA WM HeOoAHOopoaHas),
BaNleHTHOCTb, OTHOCUTErNbHas aTOMHas U MOJSieKyndpHaa mMacca, KOnm4ecTBO BeLlecTBa, MOrib,
MOMsipHas Macca, mMaccoBasi oSl XMMUYECKOro 3rieMeHTa B COegMHEHUU, MOMSIPHbIN OOLEM,
OoKCWf, KUCrnoTta, OCHOBaHWE, COSlb, 3MNEeKTPOOTpULATENbHOCTb, CTEMNEHb OKUCIIEHUS, XMMUYecKas
peakuusi, Knaccudukauusi peakuumn: peakuun COEeAMHEHUSs, peakuun pasfoXeHud, peakumnm
3aMeLleHns, peakumm obMeHa, 3K30- N IHOOTEPMUYECKNE peaKkLmu, TENNoBOn ahdeKT peakumn,
AP0 aToMa, 9NEKTPOHHbLIA CNon atoma, aToMHasa opbuTtanb, paguyc atoma, XMMU4ecKkasi CBs3b,
nonspHas M HenonspHas KoBareHTHad CBA3b, MOHHAsA CBSA3b, WMOH, KaTWMOH, aHWOH, pacTBoOp,
MaccoBasi 4ond BelecTBa (NPoLUeHTHas KOHLEHTpauus) B pacTBope;

° UINIOCTPUPOBaTbL B3aMMOCBSA3b OCHOBHbIX XMMWYECKUX MOHATUA U NMPUMEHATb 3TU
NOHATUA NPU ONUCAHNN BELLECTB N X NpeBpaLLeHuni;

° NCronb3oBaTb XMMWYECKYIDO CUMBOSMUKY ANS COCTaBneHus ¢opmyn BewecTB U
ypaBHEHNN XUMUYECKUX peaKkLni;

° onpeaensiTb BareHTHOCTb aTOMOB 3fIEMEHTOB B OMHApHbLIX COEOUHEHUNAX, CTeneHb
OKUCNEHUST INEMEHTOB B BMHAPHbBIX COeOUHEHUSIX, MPUHAOSIEXHOCTb BELECTB K onpeaenéHHoMy
Knaccy coefvHeHun no dopmynam, BuUA XMMWYECKOW CBSA3M (KOBaneHTHass M WOHHasl) B
HeopraHN4YeCcKkUx CoequHEHNSIX;

° packpbiBaTb cMmblicn eprnoguyeckoro 3akoHa . 1. MeHgeneeBa: 4eMOHCTpUpOBaTh
NOHUMaHNE Nepuoanyeckorn 3aBUCUMOCTU CBOMCTB XMMWUYECKUX ONIEMEHTOB OT UX MOMOXEHUs B
[Mepmnoguyeckon cucTemMe, 3aKOHOB COXPaHEeHUs Maccbl BeLllecTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MONEKYISIPHOro y4eHus, 3akoHa ABoragpo;

° onucbiBaTb W Xapaktepu3oBaTb TabnuuyHyto dopmy [lepnognyeckon cuctemsol
XUMUYECKUX OSNEeMEHTOB: pasnuyatb MOHATUS «rnaBHas nogrpynna (A-rpynna)» u «nobo4vHas
noarpynna (b-rpynna)», manble u ©Gonblwime nepuoabl, COOTHOCUTb OBO03HaYeHusi, KoTopble
nmetotca B Tabnuue «lepuognyeckaa cuctema xumumyecknx anemeHtos [. . MeHgeneesa» ¢
YNCIOBbLIMU XapaKTEePUCTUKAMN CTPOEHNSI aTOMOB XMMWYECKUX 3NIEMEHTOB (COCTaB M 3apsas S4pa,
obLee YMCNo ANEeKTPOHOB U pacnpedeneHne Ux no ANeKTPOHHbIM CosIM);

° KnaccuuumpoBatb  XMMUYECKME  3rIEMEeHTbl,  HeopraHuyeckMe  BeLlecTBa,
XUMUYECKMe peakumm (No YUCry K COCTaBy y4acTBYHLMX B peakuuu BewlecTB, Mo TenmnoBoMy
apchekTy);

° XapakTepusoBaTtb (OonuMcbiBaTb) 0obLME XMMUYECKME CBOWCTBA BELLECTB pasfUYHbIX
KnaccoB, noaTBep)aas ornucaHue npumMepamu MONEeKynsipHbIX YpaBHEHUA COOTBETCTBYHOLLNX
XUMUYECKUX peaKLmi;

L] NporHo3npoBaTb CBOWCTBaA BELWECTB B 3aBUCMMOCTM OT UX KAa4eCTBEHHOro COCTaBa,
BO3MOXHOCTHU NMpOTEKaHNA XUMNYECKNX I'IpeBpaLLl,eHI/Iﬁ B Pa3siMyHbIX YyCIOBUAX;
L] BblMUCIIATE OTHOCUTEJIbHYIO  MOJIEKYINAPHYIO N MOJIAPHYIO MacCCbl BELLECTB,

MacCOBYIO [OSH0 XMMUYECKOTO arieMeHTa no hopMyrne CoeaAMHEHUs!, MacCOBYIO [0S0 BeLleCcTBa B
pacTBope, MPOBOANTbL PacY€Tbl MO YPaBHEHWNIO XMMUYECKOW peakuuu;

° NPUMEHATb OCHOBHbIE OrepaLlmm MbICIUTENbHOW AeATEeNbHOCTU — aHanu3 U CUHTES,
CpaBHeHue, obobLieHue, cucTemMaTnsaumio, Knaccudukaumio, BbISIBIeHne
NMPUYMHHO-CNEACTBEHHbIX CBA3e — AN U3yYeHUs CBOWCTB BELLECTB U XMMWYECKUX peakuun,
€CTEeCTBEHHO-Hay4Hble MeTOoAbl MO3HaHus — HabniogeHve, wu3MepeHue, MoAenvpoBaHue,
3KCNEPUMEHT (pearnbHbI N MbICIIEHHbIN);

° crnefoBaTb MpaBunaMm  Mornb30BaHWS  XMMWYECKOW nocyaon W nabopatopHbIM

obopygoBaHMeM, a Takke npasunam obpalleHnsi ¢ BeecTBaMmn B COOTBETCTBMM C MHCTPYKLNAMMN
Mo BbINOMHEHMIO NTABOPATOPHbLIX XMMUYECKNX OMbITOB MO MONYyYEHUIO 1 COBMpaHUIo razaoobpasHbIX
BellecTB (Bogopona v Kucrnopoaa), NnpuroToBneHno pacTBOPOB C onpeaeriEéHHOM MacCOBOW AOMeNn
pacTBOPEHHOINO BeLecTBa, MNnaHMpoBaTb W MNPOBOAUTb XUMUYECKME SKCMEPUMEHTbl MO
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pacno3HaBaHUIO pPacTBOPOB LWIENOYEeN M KUCNOT C MNOMOLWbI  MHAWKATOPOB  (flakmyc,
deHonTanenH, MeTunopaHx u apyrue).

K KoHuy obyyeHns B 9 knacce npeameTHble pesynbratbl HA 6a30BOM ypOBHE [OSTKHbI
oTpaxaTb COOPMUPOBAHHOCTb Y 0ByYaroLLMXCA YMEHUN:

) pacKkpblBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUN: XUMWYECKUN 3NEMEHT, aTtoMm,
MOMeKyfna, WOH, KaTWOH, aHWOH, NPOCTOEe BELWeCTBO, CIIOXHOE BeLWeCTBO, BarieHTHOCTb,
ANEeKTPOOTPULLIATENBHOCTb, CTeneHb OKUCMEHUd, XUMUYecKas peakuusi, XuMumyeckasa CBA3b,
TEennoBon 3adeKkT peakumm, Morib, MOMSAPHLIA OOBHLEM, pacTBOpP, SNEKTPONNUTLI, HEINEKTPONUTHI,
3NeKTponuMTMyeckasa guccoumnaumsi, peakuum WOHHOro obMeHa, KaTanu3aTtop, XMMUYeckoe
paBHoOBecue, obpaTMmMble U HeobpaTMMble peakLunmn, OKUCIINTENBHO-BOCCTAHOBUTENbHbIE peakLuu,
OKUCNUTENb, BOCCTAHOBUTEMb, OKUCMEHWE W BOCCTAHOBMEHME, annoTponusi, amdOTEPHOCTb,
XMMMYyeckaa cCBA3b (KOBaneHTHasl, WOHHas, MeTannuyeckasd), Kpuctannumyeckas peLueTka,
KOppo3usi MeTannoB, Chnaebl, CKOPOCTb XUMWUYECKOW peakumn, npeaenbHo gonyctumas
KoHueHTpauusa MNOK BellectBa;

° UNACTPMPOBaTb B3aMMOCBSA3b OCHOBHbBIX XMMWYECKMX MOHATUA U NPUMEHATb 3TH
NOHATUA NPU ONUCAHNN BELLECTB N X NpeBpaLLeHuni;

° NCrnonb3oBaTb XMMWUYECKYHD CUMBONUKY ANS cocTaBrneHus ¢opmyn BeWecTB U
YypaBHEHNN XUMUYECKUX peaKLnn;

° onpenensatb BaneHTHOCTb W CTENeHb OKUCMIEHUA XUMWYECKUX OSNEMEHTOB B
COeAWHEHUAX pPasfnUYHOro CcocCTaBa, MNPUHAONEXHOCTb BeELWEeCTB K onpenenéHHomy Kraccy
coeauHeHun no cdopmynam, BUA XMMUYECKOW CBA3M (KOBANeHTHasi, MOHHasA, MeTannuyeckasi) B
HeopraHN4YeCcKkUX CoeguHEHUsIX, 3aps MOHa MO XMMMUYecKon hopmyrie, xapakTep cpeabl B BOOHbIX
pacTBOpax HEOPraHNYECKUX COeQMHEHUI, TUN KPUCTANNNYECKON PELLETKN KOHKPETHOIO BELLECTBA;

° packpbiBaTb  cmbicn  [lepuoguyeckoro 3akoHa [O. W. MeHgeneeBa u
AEMOHCTpUpOBaTb €ro MOHUMaHuWe: ONUCbiBaTb W XapakTepu3oBaTb TabnuuHyio dopmy
lMepunognyeckon CUCTEMBI XMMWUYECKMX INIEMEHTOB: pasnuyatb MOHATUA «rfaBHas noarpynna
(A-rpynna)» n «noboyHas noarpynna (b-rpynna)», manbie n Gonbline nepuoabl, COOTHOCUTb
0003HayYeHUns1, KOTopble MMEKTCA B nepuoaudeckon Tabnuvue, ¢ YUCNOBbIMU XapakTepucTukamm
CTPOEHUSA aTOMOB XMMUWYECKMX ANEMEHTOB (COCTaB M 3apsag siapa, obuiee 4Yncno 3NeKTPOHOB U
pacrnpegeneHne ux rno 3reKTPOHHbIM CNosiM), O6bACHATL 0bLWMe 3aKOHOMEPHOCTU B U3MEHEHUN
CBOWCTB 3fIEMEHTOB W UX COEAMHEHWM B npedenax manbiXx NepuogoB WM rMaBHbIX NOArpynn c
YYETOM CTPOEHNA NX aTOMOB;

° KnaccuguumpoBatb  XMMUYECKME  3IIEMEHTbI,  HEOpraHM4Yeckne  BELLECTBa,
XUMUYECKMEe peakumm (No YUCry U COCTaBy y4acTBYHLMX B peakuuu BellecTB, Mo TenmnoBoMy
3P PEKTY, MO NBMEHEHUIO CTEMNEHEN OKUCINEHNA XUMUYECKNX NTIEMEHTOB);

° XapaktepusoBaTtb (onucbiBaTb) obuimMe n cneumuyeckne XMMUYeckue CBOWCTBA
NPOCTbIX M CIOXHbIX BELLECTB, NMOATBEPXAas OonucaHue npumMepamm MOMNEKYNsiPHbIX U MOHHbIX
YpaBHEHNN COOTBETCTBYHLLMX XUMUYECKUX peaKLNN;

° COCTaBNATb YpPaBHEHUSI SNEKTPONMTUYECKOM AucCouMauMn  KUCIIOT, LUenoyen wu
Conen, MornHble U COKpaLWEHHbIE YpaBHEHUS peakumili MOHHOrO OBMeHa, ypaBHEeHUsi peakuuu,
noaTBEPXKOAAKLNX CYLLEeCTBOBAHME TEHETUYECKON CBA3M MexXOy BeLllecTBaMy pPasfnyHbIX
Knaccos;

° packpbiBaTb CYLUHOCTb OKUCIUTENIbHO-BOCCTAHOBUTESbHbBIX peakuui NocpeacTBOM
COCTaBIEHUA ANEKTPOHHOro BanaHca aTnx peakuni;

° NPOrHO3NpoBaTb CBONCTBA BELLECTB B 3aBUCMMOCTU OT MUX CTPOEHUSA, BO3MOXHOCTU
NPOTEKAHNA XMMUYECKUX NpeBpaLLeHnii B pasnnyHbIX YCNOBUSX;

° BblYMCNATb OTHOCUTENbHYK MOMEKYNSIPHYKD U MOMSAPHYKD MacCbl BELLECTB,
MacCOBYI0 A0 XMMUYECKOro ariemMmeHTa no opmyrne coeavHeHns, MaccoBYyHO JOS0 BelecTBa B
pacTBope, NPOBOAMTL PACYETLI NO YPaBHEHUIO XMMUYECKOW peakumu;

° cobnogatb nNpaBuna nonb30BaHUA XUMMUYECKOW nocyaon u  nabopaTtopHbIM
obopyaoBaHneM, a Takke npasuna obpalleHus ¢ BewecTBaMyn B COOTBETCTBUM C UHCTPYKUUAMUA
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Mo BbINOMHEHUIO NabopaTOPHbIX XUMUYECKUX OMbITOB MO MONYyYEHUO U cOBUpaHmMIo ra3oobpasHbIX
BeLLecTB (aMmmaka v yrnekucnoro rasa);

° NPOBOAUTL peakuuu, NOATBEPXKAALWMNE KaYECTBEHHbI COCTaB PasnnYHbIX BELLECTB:
pacrno3HaBaTb OMbITHbIM MyTEM xnopua-, 6pomua-, vogua-, kapboHat-, docdar-, cunukar-,
cynbdar-, rMapoKCUa-MOHbI, KATUOHbI AaMMOHUS U MOHbI U3YYEHHbIX METANIOB, MPUCYTCTBYOLLME B
BOAHbIX pacTBOpax HeopraHMYecKknx BeLLIeCTB;

° NMPUMEHSATb OCHOBHbIE Ornepauuy MbICITUTENbHOWN AEATENbHOCTU — aHanmu3 U CUHTES,
cpaBHeHue, o0bobOLleHne, cucTteMaTn3aumio, BbiiBNEHNE MPUYNHHO-CINEACTBEHHbIX CBA3en — Anis
N3y4YeHNss CBOWCTB BELLECTB U XUMUYECKMX peakLUin, eCTECTBEHHO-Hay4Hble MEeTOAbl NO3HAHUS —
HabnoaeHne, U3MepeHne, ModenuMpPoBaHue, 3KCNePUMEHT (pearnbHbIN U MbICIIEHHbIN).
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TEMATUYECKOE NITAHUPOBAHUE

8 KJIACC
Ne HanmeHoBaHue pa3aenoB U TeM NporpamMmbl KonuyecTtBO OneKTPOHHbIe (uncbposblie)
n/n yacoB obpa3soBaTenbHble pecypchbl

Bcero [KP | MP

Pasgen 1. [lepBoHavYanbHble XUMUYECKNE NOHATUSA

1.1 Xumuss —  BakHas obnacTb  €CTeCTBO3HaHUS W npakTudeckon | 5 2 Bubnunoteka LIOK https://m.edsoo.ru/7f41837¢c
[EeATENbHOCTN YernoBeka

1.2 BelliecTBa U xummnyeckne peakumm 15 1 Bubnuoteka LIOK https://m.edsoo.ru/7f41837¢c
WTtoro no pasgeny 20

Pasgen 2. BaxHeWwine npeacraBuTenu HeopraHM4Yeckux BelecTs

2.1 Bo3gyx. Kucrnopog. MNoHstne 06 okcngax 6 Bubnuoteka LUIOK https://m.edsoo.ru/7f41837¢c
2.2 Bopopopa.lloHaTre 0 Kucnortax u consx 8 1 Bubnuoteka LIOK https://m.edsoo.ru/7f41837¢
2.3 Bopa. PactBopbl. [ToHATUE 06 OCHOBaHUAX 5 1 1 Bubnuoteka LIOK https://m.edsoo.ru/7f41837¢c | ru/7f41837c
2.4 OCHOBHbIE KNacCchbl HEOPraHNYEeCKUX COeaMHEHNI 11 1 1 bubnuorteka LIOK https://m.edsoo.ru/7f41837¢
WNToro no pasgeny 30

Paspgen 3. MNepuognyeckun 3akoH n lMepunognyeckasa cucrema xumumyeckux anemeHtoB . U. MeHpgeneeBa. CTpoeHue atomoB. XMMMUUecKkas
cBsA3b. OKMCNUTENbLHO-BOCCTAHOBUTENbHbIE peakuumn

3.1 Mepuoanyecknin 3akoH n MNeprnognyeckast cucteMa XMMMUYECKUX anemMeHToB | 7 Bubnunoteka LIOK https://m.edsoo.ru/7f41837¢c
[. . MeHpeneeBa. CTpoeHne atoma

3.2 Xumunyeckasi ceasb. OKMCNUTENBHO-BOCCTAHOBUTENbHbLIE peaKLnmn 8 1 Bubnunoteka LIOK https://m.edsoo.ru/7f41837¢c

WN1oro no pasgeny 15 Bubnuoteka LIOK https://m.edsoo.ru/7f41837¢

Pe3epBHOE Bpems 3 Bubnuoteka LIOK https://m.edsoo.ru/7f41837¢c

OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 4 5
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9 KINACC

Ne HaumeHoBaHuMe pa3genoB U TeM NporpamMmmbl KonuyecTtBo OneKTPOHHbIe (umncppoBslie)
n/n yacos obpasoBaTesibHble pecypchbl
Bcero | KP | TP

Pazgen 1. BewecTBo n XuMmnyeckme peakumm

1.1 MoBTOpPEHME U YrNybrneHne 3HaHUM OCHOBHbIX pa3aenoB kypca 8 knacca | 5 1 Bubnuoteka LIOK https://m.edsoo.ru/7f41a636

1.2 OCHOBHbIE 32aKOHOMEPHOCTU XMMUYECKUX PEAKLIMN 4 Bubnuorteka LIOK hitps://m.edsoo.ru/7f412636

1.3 AnekTponuTnyeckas anccoumaums. XuMmM4eckne peakumm B pactBopax 8 1 1 bubnuorteka LIOK https://m.edsoo.ru/7f41a636

WNToro no pasgeny 17

Paszpen 2. HemeTtannbl n ux coeguHeHus

2.1 Obwas xapaktepuctuka xumumyeckux  anemeHTtoB  VIIA-rpynnol. | 4 1 Bubnuoteka LIOK https://m.edsoo.ru/7f41a636
[[anoreHsbl

2.2 O6Lwas xapaktepuctnka xmmmdeckux anemeHToB VIA-rpynnel. Cepa un | 6 Bubnunoteka LIOK https://m.edsoo.ru/7f41a636
eé coegmHeHns

2.3 ObLwas xapaktepucTuka xumumyeckux anemeHtoB VA-rpynnbl. A3oT, | 7 1 Bbubnuoteka LIOK https://m.edsoo.ru/7f41a636
docdop 1 nx coegnHeHus

24 O6Lwas xapakTepucTnka XuMmn4yeckmx anemeHToB IVA-rpynnel. Yrnepog un | 8 1 2 Bbubnuoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHUI N UX COeQUNHEHNS

WToro no pasnoeny 25

Paspgen 3. Metannbl n ux coeaguHeHuUs

3.1 O6Lme cBorcTBa METAMIOB 4 Bubnuoteka LIOK https://m.edsoo.ru/7f41a636

3.2 BaxxHenLumne MeTansibl U UX CoegUHEHUs 16 1 2 Bubnuoteka LIOK hitps://m.edsoo.ru/7f412636

WN1oro no pasoeny 20

Pasgen 4. Xumus u okpyxawuwjasi cpega

4.1 | BellecTtBa n maTtepuansl B XXU3HU YenoBeka 3 | bubnuorteka LIOK https://m.edsoo.ru/7f41a636

WNToro no pasgeny 3

Pe3epBHOE Bpems 3 Bubnuoteka LIOK https://m.edsoo.ru/7f41a636

OBLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 68 4 7
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NOYPOYHOE NITAHUPOBAHUE

8 KIIACC
Ne Tema ypoka KonunuyecTtBo Darta OneKTpPOHHbIe undpoBbLIe
n/n yacoB MU3yveHus obpasoBaTenbHble pecypchl
Bcero | KP | P
1 Mpeamet xummmn. Ponb XMMnn B XXn3HM Yenoseka. Tena v Bewectea | 1 BubnuoTteka LIOK
https://m.edsoo.ru/ff0d210c
2 MoHATHE 0 MmeTodax NO3HAHUSA B XMMUK 1 Bubnunorteka LOK
https://m.edsoo.ru/ff0d227e
3 Mpaktnyeckas pabota Ne 1 «[paBuna pabotbl B nabopatopum u | 1 Bubnuvoteka LIOK
npuémbl obpalleHns ¢ nabopatopHbIM 060pyaOBaAHMEM» https://m.edsoo.ru/ff0d23dc
4 YncTble BewecTBa n cMecu. Cnocobbl pasgeneHns cMecemn 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0d26ca
5 Mpaktnyeckas pabota Ne 2 «Pasgenenne cmecen (Ha npumepe | 1 Bubnunorteka LIOK
OYNCTKM NOBAPEHHON COMn)» https://m.edsoo.ru/ff0d28c8
6 ATOMbI 1 MONEKYIbI 1 Bubnuoteka LIOK
hitps://m.edsoo.ru/ff0d2a6¢
7 Xnmuyeckune anemeHTbl. 3Hakn (CUMBOJIbI) XMMUYECKNX ar1ieMeHToB | 1 BubnunoTteka LIOK
https://m.edsoo.ru/ff0d2be8
8 IMpocTble 1 cnoxHble BelwecTsa 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOEKYNSAPHOE yYeHNe 1 Bubnunoteka LIOK
https://m. Jru/ff0d2
10 3aKoH MOCTOAHCTBA COCTaBa BeLlecTB. Xumudeckas c¢opmyna. | 1 Bubnunoteka LIOK
BaneHTHOCTb aTOMOB XMMNYECKNX 3NEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas atoMHas macca. OTHocuTenbHast MornekynspHasa | 1 Bubnunoteka LIOK
macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 4ons XMMUYECKOro arieMeHTa B COeUHEHUN 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0d350c
13 Konnyectso Belectsa. Monb. MonsipHasa macca 1 Bbubnunorteka LIOK
https://m.edsoo.ru/ff0d5230
14 dusnyeckme n Xummyeckme aBneHns. Xmummyeckas peakums 1 Bubnvoteka LIOK
https://m.edsoo.ru/ff0d37fa
15 Mpu3Hakn 1 ycrnoBusa NpoTekaHUs XMMNUYECKUX peakLnii 1 Bubnuoteka LIOK

https://m.edsoo.ru/ff0d3a16
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16 3aKoH coxpaHeHMs Macchbl BELLLECTB. XUMUYECKNE ypaBHEHNS 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d3b88
17 BbluncneHus Konuyectsa, Maccbl BeLlecTBa MO ypaBHeHUsSM | 1 Bubnunoteka LIOK
XUMWNYECKUX peaKLmmn https://m. ru/ffod57
18 Knaccugukauma XumMmyeckux peakunin (coeamHeHusi, pasnoxeHus, | 1 Bubnunoteka LIOK
3amellieHus, obmeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHocoB — y4éHbIn-aHUMKNoneguct. O6obweHne wn | 1 Bubnunoteka LIOK
cucTemaTmsaumns 3HaHum https://m.edsoo.ru/ff0d40c4
20 KoHTponbHasa pabota Ne1 no Teme «BewectBa un xummyeckne | 1 Bbubnunoteka LIOK
peakummny https://m.edsoo.ru/ff0d4290
21 Bosgyx — cmeckb raso. CoctaB Bo3ayxa. Kucnopog — anemeHT u | 1 Bubnunorteka LIOK
npocroe Bewectso. O30H https://m.edsoo.ru/ff0d448e
22 dusmyeckme Un XMMUYECKME CBOWCTBA Kucropoga (peakuum | 1 Bubnunoteka LIOK
okucneHus, ropeHue). Noxsatue o6 okcuaax https://m.edsoo.ru/ff0d4614
23 Cnoco0bl nony4yeHuns Kncropoga B  nabopaTopumn mi1 Bubnunorteka LIOK
NpoMbILLINEeHHOCTU. NpnumeHeHne Kncnopoga https://m.edsoo.ru/ff0d497a
24 Tennoson  appekT  XMMUYECKOW  peakuun, noHatve o | 1 Bubnvoteka LIOK
TEPMOXUMUYECKOM  YpaBHEHUM, 3K30- U  IHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peakumax
25 Tonnueo (HedTb, yronb K MeTaH). 3arpsis3HeHne Bo3dyxa, cnocobbl | 1 Bubnunoteka LIOK
€ro npeaoTBpalleHns https://m.edsoo.ru/ff0d4c4a
26 MpakTnyeckaa pabota Ne 3 no teme «[llonyyeHne n cobupanue | 1 bubnunoteka LIOK
KMcnopoaa, u3yyYeHme ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 Bogopog — anemMeHT u npoctoe BewecTtBo. HaxoxgeHne B | 1 BubnuoTteka LIOK
npupoge https://m.edsoo.ru/ff0d4dd0
28 dusmyeckme U XMMmudecknme cBolcTBa Bogopoga. [MpumeHeHue | 1 Bubnunoteka LIOK
Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 lMoHsTME O KMCMoTax 1 consax 1 Bubnunorteka LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nonyyeHnsa sBogopoaa B naboparopum 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0d4dd0
31 MpakTnyeckaa pabota Ne 4 no teme «[lonyyeHne n cobupanue | 1 Bubnuorteka LIOK
BOJopoaa, U3y4eHne ero CBOMCTBY https://m.edsoo.ru/ff0d4{42
32 MonsipHbIi 06bEM rasoB. 3akoH ABoragpo 1 Bubnvorteka LIOK
https://m.edsoo.ru/ff0d542e
33 BbluncneHns oObéma, KomuyecTBa BelectBa rasa no ero | 1 BubnuoTeka LIOK

N3BECTHOMY KONMYECTBY BELLECTBA UMY OOBbEMY

https://m.edsoo.ru/ff0d55a0
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34 BbluncneHna o6bEMOB rasoB No ypaBHEHWUIO peakuun Ha ocHose | 1 Bubnuoteka LIOK
3aKOHa OOGbEMHbIX OTHOLLEHWI ra30B https://m.edsoo.ru/ff0d5708
35 dusnyeckme n Xmummnyeckme cBomcTea Boabl 1 Bubnuoteka LIOK
https://m. ru/ffi 7
36 CoctaB ocHoBaHuI. [MoHATNE 006 nHaukaTopax 1 Bubnuoteka LOK
https://m.edsoo.ru/ff0d59e2
37 Booa «kak pacTtBopuTenb. HacblWweHHble UM HeHacblweHHble | 1 Bubnunoteka LIOK
pacTtBopbl. MaccoBasi Aons BeLLECTBA B pacTBOpe https://m.edsoo.ru/ff0d5b40
38 MpakTnyeckas pabota Ne 5 no Teme «[llpurotoBneHne pacTeopoB c | 1 Bbubnunoteka LIOK
onpeaenéHHon MaccoBour AoNnen pacTBOPEHHOIO BELLECTBa» https://m.edsoo.ru/ff0d5eba
39 KoHTponbHas pabota Ne2 no teme «Kucnopoa. Bogopoa. Boga» 1 Bubnunorteka LIOK
https://m.edsoo.ru/ff0d6342
40 Oxkengpl: coctas, kKnaccudmnkaumns, HomeHknaTypa 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d664e
41 lMonyyeHne u XMMUYEcKUe CBOWCTBA KUCMOTHbIX, OCHOBHbIX W | 1 BubnuoTteka LIOK
amMdOTEPHbIX OKCUAOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, Knaccugukaums, HoMeHknaTypa 1 Bubnvoteka LIOK
https://m.edsoo.ru/ff0d67ca
43 lMony4eHne n xumMmyeckue CBONCTBaA OCHOBaHWUN 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotbl: cocTtas, knaccudukaums, HOMeHknaTypa 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0dfee2
45 [Mony4eHne n xumMmyeckme CBONCTBa KMCHOT 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HomeHknaTypa, Cnocobbl NonyyYeHnd, xsummyeckue | 1 Bubnunoteka LIOK
CBOMCTBa https://m.edsoo.ru/00ad9474
47 MpakTnyeckan pabota Ne 6. PeleHne akcnepumeHTanbHbix 3agay | 1 Bubnuoteka LIOK
no Teme «OCHOBHbIE KITacCbl HEOPraHUYECKUX COeANHEHUNY https://m.edsoo.ru/00ad9b7c
48 leHeTM4eckad  CBA3b  Mexdy  Krnaccamm  HeopraHuyeckmx | 1 Bubnunoteka LIOK
coenHeHui https://m.edsoo.ru/00ad9as50
49 O606LeHne 1 cuctemaTu3auus 3HaHuUmn 1 Bubnunoteka LIOK
https://m.edsoo.ru/00ad9cb2
50 KoHTponbHass pabota Ne3 no Teme "OcHoBHble krnaccbl | 1 Bubnunorteka LIOK
HEeOpraHN4yeCcKMx coegmuHeHmin" https://m.edsoo.ru/00ad9e1a
51 MepBble MONbLITKA  KNaccuukauum XUMUYECKUX 3dremeHToB. | 1 BubnuoTteka LIOK
[NoHaATME O rpynnax cxogHbIX 311IEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Mepuognyecknin 3akoH u [llepuogmnyeckas cuctemMa XuMMYecKux | 1 BubnunoTteka LIOK

anemeHToB [1. N. MeHpeneeBa

https://m.edsoo.ru/00adas2¢c

19



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
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
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

53 Mepwvoabl, rpynnbl, nogrpynmnbl 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adas2c
54 CtpoeHne atomoB. CocTaB aTOMHbIX agep. N3oTonbl 1 Bubnunoteka LIOK
https://m. I 42
55 CtpoeHune AMEKTPOHHbIX obonoyek  aromoB  anemeHToB | 1 Bbubnuoteka LOK
Mepuogunyeckon cuctemol . . Mengeneesa https://m.edsoo.ru/00ada6bc
56 XapakTepucTuka XMMUYECKOro arieMeHTa no ero noroxewuwo B | 1 Bubnunoteka LIOK
Mepuogmnyeckon cucteme . . Mengeneesa https://m.edsoo.ru/00adag824
57 3HauyeHue [lepuogudeckoro 3akoHa Ana  pasBUTUA Hayku u | 1 Bubnunoteka LIOK
npaktukn. . . MeHgeneeB — y4€Hbl, Negaror U rpaxgaHuH https://m.edsoo.ru/00adag6e
58 OneKTpooTpMUAaTENBHOCTL aTOMOB XMMUYECKUX 3NIEMEHTOB 1 Bubnunorteka LIOK
https://m.edsoo.ru/00adaab8
59 MoHHas xnmudeckas cBA3b 1 Bubnunoteka LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonspHasi XuMmnyeckas cBsisb 1 Bubnunorteka LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHasi HenonspHasa xuMmmn4yeckas CBsisb 1 Bubnvoteka LIOK
https://m.edsoo.ru/00adaab9
62 CrteneHb okncneHuns 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adae28
63 OKMCNUTENBHO-BOCCTAHOBUTESbHbIE peaKkumm 1 Bubnunoteka LIOK
https://m.edsoo.ru/00adb076
64 Oxkucnutenun n BOCCTaHOBUTENM 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adb076
65 KoHTponbHas pabota Ne4 no teme «CtpoeHue atoma. Xummnyeckas | 1 1 Bubnuvorteka LIOK
CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIi ypok. O606LeHre n cuctemaTmnsaumsa 3HaHUN 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adb33c
67 PesepBHbIi ypok. O606LeHNEe n cucTtemaTnsaumns 3HaHum 1 Bubnunoteka LIOK
https://m.edsoo.ru/00ad9cb2
68 PesepBHbIi ypok. O606LeHre n cuctemaTnsauymsa 3HaHumn 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d61c6
OBLEE KOJIMMECTBO YACOB MO NPOIrPAMME 68 4 4
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9 KINACC

Ne Tema ypoka KonunuecTtBo Darta OneKTpPOHHbIe unudpoBbLIe
n/n yacoB MU3yveHus obpasoBaTenbHble pecypchl
Bcero | KP [P
1 Mepnoanyeckmii  3akoH. [lepuognuyeckad cuctema XMMUYECKMX | 1 Bubnunoteka LIOK
anemenToB [1. . MeHgeneesa h Jim. I
2 3aKOHOMEpPHOCTM B M3MEHEHUM CBOWCTB XUMWUYECKUX 9remeHToB | 1 Bubnuoteka LIOK
nepBbIX TPEX NEPNOAOB https://m.edsoo.ru/00adb6b6
3 Knaccudgukauma n HoMeHknaTypa HeopraHM4eCcKnx BeLecTB 1 Bubnunoteka LIOK
https://m.edsoo.ru/00adb7e2
4 Buabl XMMn4eckom CBA3U U TUMbl KPUCTaNNMYECKMX PeLLETOK 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adbac6
5 KoHTponbHast pabota Nel no Tteme «[lloBTOopeHne wu yrnybnenue | 1 1
3HaHWM OCHOBHbIX pa3genos Kypca 8 knacca»
6 Knaccugukaumsa XMMnu4ecknx peakunin no pasnnuyHbiM npusHakam 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adbcb0
7 lMoHATHE O CKOPOCTU XMMUYECKOW peakumn. NMOHATNE O FOMOreHHbIX 1 | 1 Bubnunoteka LIOK
reTeporeHHbIX peakLumnsax https://m.edsoo.ru/00adbe9a
8 [MoHATME O XumudeckoMm pasBHoBecun. PakTopbl, BnusawwWwmMe Ha | 1 Bubnunoteka LIOK
CKOPOCTb  XMMWYECKOW peakumm U MNOMOXEeHUe  XUMUYECKOro https://m.edsoo.ru/00adc28c
paBHOBECUS
9 OKMCNNTENBHO-BOCCTAHOBUTESbHbBIE peaKkLmm 1 BubnuoTteka LIOK
https://m.edsoo.ru/00adcade
10 Teopusi anekTponuTudeckon auccoumauun. CunbHble UM cnabble | 1 Bubnunoteka LOK
ANEKTPONUTbI https://m.edsoo.ru/00adcd68
11 MoHHbIE YypaBHEHUS peaKuuit 1 Bubnunoteka LIOK
https://m.edsoo.ru/00add448
12 Xnmuyeckune cCBONCTBA KUCMOT M OCHOBaHUW B CBETe npeacTaBneHun | 1 Bubnuoteka LIOK
00 3NeKTpoNUTMYECKOn amccoumaumm https://m.edsoo.ru/00add5d8
13 | Xumnyeckne cCBOWCTBA conen B CBeTe npeactaeBneHnn o6 | 1 Bubnunoteka LIOK
3NEKTPONUTUYECKON AnccoLmnaLmm https://m.edsoo.ru/00add8b2
14 [MoHsATME O rmaponmse conemn 1 Bubnuoteka LIOK
https://m.edsoo.ru/00add9d4
15 O0bo0LeHne n cuctemaTnsaumsa sSHaHUn 1 Bubnuoteka LIOK

https://m.edsoo.ru/00addd12
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16 MpakTnyeckasn pabota Ne 1. «PellueHne akcnepuMeHTanbHbIX 3aaayy Bubnuoteka LIOK
https://m.edsoo.ru/00addbfa
17 KoHTponbHass pabota Ne2 no Teme  «3nekTponutuieckas Bubnuorteka LIOK
anccounaums. XuMmn4eckne peakumm B pactBopax» h J/m. N1
18 O6wan xapaktepuctuka ranoreHoB. XMMWYECKMe CBOWCTBA Ha Bbubnuoteka LOK
npumepe xnopa https://m.edsoo.ru/00addfe2
19 | Xnoposogopoa. ConsiHasa KMcnota, XMMMYeckne CBOMCTBA, NOoMyyYeHune, Bubnunoteka LIOK
npuMeHeHue https://m.edsoo.ru/00ade104
20 Mpaktnyeckaa pabota Ne 2 no Teme «[llonyyeHne CONAHOM KUCROThI, Bubnunoteka LIOK
n3yyeHune e€ CBOMCTB» https://m.edsoo.ru/00ade348
21 BbluncneHns no ypaBHEHUSAM XUMUYECKUX peakuui, ecnm OauH 13 Bubnunorteka LIOK
peareHToB [aH B U3bbITke https://m.edsoo.ru/00ade488
22 O6wwas xapaktepuctmka anemeHToB VIA-rpynnbl Bubnunoteka LIOK
https://m.edsoo.ru/00ade64a
23 AnnoTponHble Mogudukauum cepbl. HaxoxgeHne cepbl U eé Bubnunorteka LIOK
coeanHeHn B npupoae. XmuMmnyeckne CBOMCTBa cepbl https://m.edsoo.ru/00ade64a
24 CepoBogopoga, CTpoeHue, hmsmnyeckme n Xmmmnyeckmne CBomcTea Bubnuoteka LIOK
https://m.edsoo.ru/00ade802
25 Okcugbl cepbl. CepHas kucnota, pusanyeckne n XmMmnyeckne CBOMCTBaA, Bubnuoteka LIOK
NPUMEHEHNe https://m.edsoo.ru/00adea28
26 XnMuyeckune peakumu, nexawime B OCHOBE MPOMbILINIEHHOIO crnocoba BubnuoTteka LIOK
NonyyYeHUsa CEepHOM KUCROThbl. XUMUYECKOe 3arpsi3HEeHWe OKpyKatoLen https://m.edsoo.ru/00adec8a
cpeabl COEANHEHNAMU Cepb
27 BbluncneHne maccoBon onu Bbixoda NpogykTa peakuum BubnuoTteka LIOK
https://m.edsoo.ru/00adec8a
28 O6bwas XapakTepucTuka 3M1EMEHTOB VA-rpynnbi. A30T, Bubnunoteka LIOK
pacnpocTpaHeHue B npupoae, dbusmyeckme n Xmmmyeckme cBonMcTea https://m.edsoo.ru/00adeeab
29 AMMUHaK, ero dgusnyeckne M XMMUYECKMEe CBOWCTBA, MNOSyYeHWEe u Bubnunorteka LIOK
NpUMeEHeHne https://m.edsoo.ru/00adf004
30 Mpaktnyeckaa pabota Ne 3 no teme «llonyvyeHne ammunaka, usyyeHue Bubnunoteka LIOK
€ro CBOMCTB» https://m.edsoo.ru/00adf180
31 A30THas Kucnota, eé€ msanveckne n XuMmn4eckmne cBOMNCTBa Bbubnunorteka LIOK
https://m.edso0o.ru/00adf306
32 Wcnonb3oBaHve HUTpaATOB UM CONen aMMOHMS B KayecTBe Bubnvorteka LIOK
MUHepanbHbIX YyAoOpeHun. Xumudeckoe 3arpasHeHne OKpyKatoLlen https://m.edso0.ru/00adf518
cpebl COeANHEHNAMUN a30Ta
33 docoop. Okeng docdopa (V) n docdopHas kucnota, doumsmyeckue un BubnunoTteka LIOK

XUMWNYECKME CBOWCTBA, nojiydyeHume

https://m.edsoo.ru/00adf68a
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34 Ncnonb3oBaHne ¢ocdaTtoB B KavyecTBe MUHepanbHbIX YOo0OpeHun. Bubnuoteka LIOK
3arpsisHeHMe npupogHoun cpedbl docdaramm https://m.edsoo.ru/00adfc20
35 Yrnepog, pacnpocTpaHeHne B npupoge, pmsndeckme n xmmuyeckme Bubnunoteka LIOK
CBOMCTBA https://m. I f
36 Okenagbl  yrnepoga, wux du3nveckne U XUMUYECKUe CBOMCTBA. Bubnuoteka LOK
Jkornormnyeckme npobnembl, cBA3aHHbIE ¢ okcuaom yrnepoga (1V) https://m.edsoo.ru/00adfebe
37 | YronbHas kucnota n eé€ conm BubnunoTteka LIOK
https://m.edsoo.ru/00ae006¢c
38 Mpaktnyeckaa pabota Ne 4 no teme "lonyyeHne yrnekucrnoro rasa. Bbubnunoteka LIOK
KayecTBeHHas peakuusi Ha kKapboHaT-MoH" https://m.edsoo.ru/00ae027¢e
39 lMepBoHavanbHble MOHATUS 00 OpraHMYeckMx BellecTBax Kak o Bubnunorteka LIOK
coegnHeHusx yrnepoaa https://m.edsoo.ru/00ae054e
40 KpemHuin n ero coeanHeHus Bubnuoteka LIOK
https://m.edsoo.ru/00ae080a
41 MpakTnyeckas pabota Ne 5. PelueHne akcnepuMeHTanbHbIX 3ada4 no Bubnuoteka LIOK
Teme «BaxHenlune HemeTanmnbl U X COEANHEHUS» https://m.edsoo.ru/00ae0bf2
42 KoHTponbHas pabota Ne3 no teme «BaxHenwme HemeTanmnbl U KX Bubnvoteka LIOK
COeNHEHUS» https://m.edsoo.ru/00aele18
43 O6wasa xapakTepuCcTMka XUMMUYECKUX ONEeMEHTOB — MeTasnsos. Bubnuoteka LIOK
MeTannu4yeckasa cBA3b U MeTannnyeckas Kpuctanimyeckas pellétka. https://m.edsoo.ru/00ae103e
dursnyeckme CBOMCTBA METANIIOB
44 Xnmuyeckne  CBOMCTBA  METanNnoB.  ONEKTPOXUMUYECKUA  psf Bubnunoteka LIOK
HanpsHKeHU METanNNoB https://m.edsoo.ru/00ae1156
45 O6wme cnocobbl nonyyeHna MmetannoB. Cnnaebl. BelumcneHuss no Bubnunoteka LIOK
YPaBHEHMSM XMMUYECKUX peakL i, ECNN OOUH U3 peareHTOB COAEPXKUT https://m.edsoo.ru/00ae1156
npuMmecm
46 [MoHATME O KOPPO3UN MeTanoB Bubnuoteka LIOK
hitps://m.edsoo.ru/00ae1278
47 LLlenoyHble meTannbl Bubnunoteka LIOK
hitps://m.edsoo.ru/00ae14b2
48 Okcuabl 1 rmapokcuabl HaTpUAa 1 Kanus Bubnunoteka LOK
https://m.edsoo.ru/00ae14b2
49 LLlenoyHo3eMenbHble MeTansbl — KanbLUmMii U MarHUn Bubnunoteka LIOK
https://m. I 1
50 BaxHellune coegnHeHUs KanbLms Bubnunoteka LIOK
htps://m.edsoo.ru/00aedse8 |
51 O0bo0LeHne n cuctemaTnsaymsa sSHaHUn
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52 XKécTtkocTb BoAbl M cNocobbl €€ yCcTpaHeHUs 1 Bubnuoteka LIOK
https://m.edsoo.ru/00ae1886
53 MpakTnyeckan pabota Ne 6 no Teme "KEcTkocTb BoAbl U MeToabl eé | 1 Bubnunorteka LIOK
ycTpaHeHus" https://m. I 1
54 ANOMUHUI 1 Bubnunoteka LIOK
https://m.edsoo.ru/00ae1c64
55 | AMdoTepHbie cBOMCTBa OKCcMaa 1 rmgpokcmaa 1 BubnunoTteka LIOK
https://m.edsoo.ru/00ae1c64
56 [ >Keneso 1 Bubnunoteka LIOK
https://m.edsoo.ru/00ae1d86
57 Oxengpl, rmgpokcuabl 1 conu xenesa (1) n xxenesa (l11) 1 Bubnunorteka LIOK
https://m.edsoo.ru/00ae35e6
58 O06o0LeHne n cuctemaTnsaums sHaHUn 1
59 Mpaktnyeckaa pabota Ne 7. PelieHue akcnepmmeHTanbHbIX 3ada4 no | 1 Bubnuoteka LIOK
Teme «BaxkHenune metannbl U X coeauHeHUa» https://m.edsoo.ru/00ae3de8
60 BbluncneHns no ypaBHEHUSM XUMUYECKUX peakuuin, ecrnv oauH u3 | 1 Bubnunoteka LIOK
peareHTOB daH B M30blITKE WM COAEPXKUT npumecn. BblumcneHus https://m.edsoo.ru/00ae1750
MacCOBOW 0NN Bbixo4a NpoayKTa peakunn
61 O606LeHne U cuctemMaTuU3auus 3HaHUn 1
62 KoHTponbHast pabota Ne4 no teme «BaxHenwwume metannbl u umx | 1
coeMHEHNSA»
63 BeuwectBa n matepuansl B NOBCEAHEBHOW XM3HW YenoBeka 1 Bubnuoteka LIOK
https://m.edsoo.ru/00ae3f50
64 | Xumunueckoe 3arpsisHEHMNE OKpy»KaloLLen cpeabl 1 Bubnunorteka LIOK
hitps://m.edsoo.ru/00ae4270
65 Porb xumumn B peLlueHmnm 3Konornyecknx npobnem 1 Bubnunoteka LIOK
https://m. I 427
66 PesepBHbIi ypok. O606LEHNE N cucTeMaTU3auna 3HaHUM 1 Bubnunoteka LIOK
https://m.edsoo.ru/00ae0d0a |
67 PesepBHbIi ypok. ObobLieHre n cuctemaTmnsaumsa 3HaHuUNn 1 Bubnuvorteka LIOK
https://m. I
68 PesepBHbIi ypok. O606LEHNEe 1 cucTemaTnsaunsa 3HaHum 1 Bubnunoteka LIOK

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

OBLUIEE KONMMYECTBO YACOB NO NPOrPAMME
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