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Mporpamma MO XMMUM HA YPOBHE OCHOBHOrO o06wero ob6pasoBaHUA
coCTaBneHa Ha oOcHoBe TpeboBaHWIM K pe3ynbTaTaM OCBOEHMA OCHOBHOM
obpa3zoBaTe/ibHOM nporpammb OCHOBHOrIO obuwero obpaszoBaHus,
npeactasneHHbix B ®FOC 00O, a TakKe Ha ocHoBe deaepanbHON paboyen
nporpammbl BOCMMTAHMA M C YYETOM KOHUENUMM npenogaBaHUA Yy4ebHOro
npeameta «Xmmua» B 0bpasosBaTenibHbIX OpraHu3aumax Poccuinckon ®eaepaunu.

Mporpamma no xMmuu AQET npeacTtaBneHMe O uensax, obuwen crpaternu
obyyeHusa, BOCNMTAHMA W pa3BUTMA obyyatowmxca cpeacTtBamu  y4vyebHoro
npegmeTta,  ycTaHaBauMBaeT  obsA3aTenbHOe  NpeaAMEeTHOe  cogepikaHue,
npeaycmaTpMBaeT pacnpegeneHne ero no Kaaccam W CTPYKTYpUMpOBaHME Mo
pasgenam M Temam NpPorpamMmmbl MO XUMWMK, onpeaenseT KOJIMYECTBEHHbIE U
KayeCcTBEHHble XapPaKTePUCTUKM cogepKaHums, pekoMeHayemyto
nocnefoBaTeNlbHOCTb  U3YYEHMA XUMMUM C  YYETOM  MEXNpeaMeTHbIX W
BHYTPUNPEAMETHbIX  CBA3EW, JIOTUKM  y4ebHOro mnpouecca, BO3PACTHbIX
ocobeHHocTelt obyvalmowmxca, onpeaenser BO3MOMXKHOCTM npegmeTa AnA
peanu3aummn TpeboBaHMn K pe3ynbTaTam OCBOEHMA OCHOBHOM 0bpa3oBaTenbHOM
NpPorpammbl Ha YPOBHE OCHOBHOro obuiero o6pasoBaHma, a TakKe TpeboBaHMM K
pesynbTaTam 0by4yeHMa XMMUK Ha YPOBHE Lesien N3ydYeHnsa npeamMmeTa U OCHOBHbIX
BMAOB Yy4yebHO-MO3HaBaTe/NIbHOM AeATeNbHOCTU 0byvatoweroca no OCBOEHUIO
y4yebHoro cogepaHus.

3HaHWE XMMUW CAYXKUT OCHOBOW Ana GOPMMPOBAHMA MUPOBO33PEHMUA
obyyatoLleroca, ero NpeacTaBNeHMn O MaTepnasibHOM eANHCTBE MUPA, BAXKHYIO
ponb UrpatoT Gpopmupyemble XMMUEN NpPeacTaBfeHUAs O B3aMMONPEBPALLEHUAX
3Heprum n o6 3BoNOUMKU BELWECTB B NpMpoae, O NyTAX peleHua rnobanbHbix
npobnaem yCTOMYMBOrO pPa3BUTUSA YeNIOBEYECTBA — CbIPbEBOM, 3HEPreTUYecKomn,
NULLEBOM M 3KON0rMYecKon 6esonacHoCTH, Npobaem 34paBOOXPaHEHUA.

N3yyeHne xmumuu:

cnocobcTByeT  peanusauMmM  BO3MOXHOCTEW  A/1A  CaMoOpasBUTMA U
bopmMMpPOBaHUSA KYAbTYPbl IMYHOCTH, €€ 06wen U GYHKLMOHANIbHOM rPaMOTHOCTH;

BHOCUT BKNag, B pOPMMPOBAHME MbILW/IEHUA U TBOPYECKUX CNOCOBHOCTEMN
0Oy4YaloWMXCcs, HaBbIKOB WX CaMOCTOATENbHOW y4yebHOW  AeATeNnbHOCTH,



9KCMNEePUMEHTANbHbIX M WUCCNeA0BATENbCKMX YMEHUN, HeobXoAUMbIX Kak B
NoBCeAHEBHOM XMU3HU, TaK U B NPOPECCUOHANbHOMN AeATENbHOCTY;

3HAaKOMMUT €O cneundUKorM HAYYHOro MbIWIEHMNA, 3aKlaAblBaeT OCHOBbI
LUEeNIOCTHOrO  B3MAZa HA  €4MHCTBO  MPUPOAbl M 4YenoBeKa, ABNAETCHA
OTBETCTBEHHbIM 3Tanom B GpOPMMPOBAHUM €CTECTBEHHO-HAYYHOW TPAMOTHOCTU
obyyatowmxcs;

cnocobcTByeT GOPMMPOBAHUIO LEHHOCTHOrO OTHOLUEHWA K eCTEeCTBEHHO-
Hay4YHbIM 3HAHUMAM, K NPUPOAE, K YENOBEKY, BHOCUT CBOM BK/1ag, B 9KONOTMYECKOe
obpa3oBaHue obyyatowmxcs.

[aHHble HanpaBneHua B obyyeHUn xumum obecrneuymsatoTca crneumPpuKkomn
cogeprkaHma  y4yebHOro npegmeTa, KOTOpbIM  ABASAETCA  NeAarormyecku
af4anTUPOBaHHbIM OTpaxeHnem 6a3oBON HayKM XMMUM Ha onpeaenéHHOM 3Tane
€€ pa3BuUTUA.

Kypc xuMnmn Ha ypoBHE OCHOBHOro 0bLero o6pa3oBaHNA OPUEHTUPOBAH Ha
OCBOEHME O0bYYaIOLWMMMUCA CUCTEMbI MEPBOHAYA/bHbLIX MOHATUA XMMMUMU, OCHOB
HEOPraHWYeCKOM XMMUU WU HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUNM
OpPraHMYeCcKoOn XMMUMU.

CTpyKTypa cofepKaHus nporpammbl No XMMuM chopmMmpoBaHa Ha OCHOBe
CUCTEMHOTO noaxoAa K eé msydeHuto. CoaepaHue CKAaAblBAaeTcs M3 CUCTEMb
NOHATUIN O XMMMUUYECKOM 3/1EMEHTE U BELLLECTBE U CUCTEMbI MOHATUIM O XMMUYECKOM
peakumn. 0O6e 3T CUCTeMbl CTPYKTYPHO OPraHm3oBaHbl MO  MPUHLMNY
nocneaoBaTeNbHOro Pa3BUTUA 3HAHUN HA OCHOBE TEeOPETUYECKUX NPeaCcTaBAEHNUN
Pa3HOro ypoBHA:

— dTOMHO-MOJIEKYNAPHOTO y4eHNA KaK OCHOBbI BCEro eCTeCTtBO3HaHUA,

— Mepunoguyeckoro 3akoHa [. WN. MeHaeneeBa KaK OCHOBHOrO 3aKOHa
XUMUY;

— YYEHUSA O CTPOEHUMN aTOMA N XMMMUYECKOWN CBA3Y;

— npeacTaBneHUit 06 3NEeKTPONUTUYECKON AUCCcOoUMaLMU  BELLECTB B
pacTBopax.



TeopeTnyeckMe 3HaHMA pPACCMATPMBAOTCA HA OCHOBE 3SMMUPUYECKU
MOJIy4EHHbIX U OCMbIC/IEHHbIX GAKTOB, Pa3BUBAIOTCA NOCNAEA0BATE/IbHO OT O4HOTO
YPOBHA K APYromy, BbINOAHAA OYHKUMM OOBACHEHMA W MNPOTrHO3MPOBAHMUA
CBOMCTB, CTPOEHUA U BO3MOMKHOCTEN MPAKTUYECKOTO NMPUMEHEHUA U MONYYEHUSA
N3y4yaeMblX BELLECTB.

OcBoeHMe nporpamMmbl  NO  XMMuK  crnocobecTeyeT  POpPMMPOBAHMUIO
npeacTaBNeHNA O XMMUYECKOM COCTaBAAIOWEN HAYYHOM KapTMHbI MUpa B NOTUKe
eé CUCTEMHOM npupoabl, UEHHOCTHOrO OTHOLWEHWA K Hay4YHOMY 3HAHMUIO U
MeToZaM MO3HAHMA B HayKe. M3yyeHMe XMMWUKU NPOUCXOAUT C MPUBEYEHUEM
3HaHWIM K3 paHee M3y4YeHHbIX Yy4yebHbiXx npeameToB: «OKpPyMKaOWUA MUPY,
«bnonorua. 57 knaccbi» n «d®rsmnKa. 7 Knace».

MpyM  M3YyYEHUM XUMUKM NpoucxoauT GOPMUpPOBAHME 3HAHWUIA  OCHOB
XMMUYECKOM HayKM KaK 061acTM COBPEMEHHOro ecteCcTBO3HAHMA, NpPaKTUYecKom
NEeATeNIbHOCTU YesloBEeKa M Kak OAHOro M3 KOMMOHEHTOB MMPOBOM KY/bTYpPbl.
3agaya y4yebHOro npegmetra COCTOUT B POPMUPOBAHUU CUCTEMbBI XMMUYECKUX
3HAaHUN — Ba*KHEMWNX GAKTOB, MOHATUIM, 3AKOHOB U TEOPETUYECKUX MOJIOKEHUN,
AOCTYMHbIX 0600WEeHN MUPOBO33PEHYECKOro XapaKTepa, fA3blka Hayku, B
NPMOBLWEHMN K Hay4yHbIM METoAaM TMO3HAHMA MPU  U3YYEHUU BELLECTB W
XUMUYECKUX peaKkumin, B GOPMUPOBAHUN U PA3BUTUKN NO3HABATENbHbIX YMEHUN U
UX NPUMEHEeHMU B y4yebHO-nNo3HaBaTe/IbHOM WU Yy4ebHO-UccnesoBaTEIbCKON
NEeATeNbHOCTU, OCBOEHMWM npaBun 6esonacHoro obpalleHusa C BewecTtBaMu B
NoBCeAHEBHOM KU3HW.

MpWn N3yY4EHUM XMMUM HA YPOBHE OCHOBHOIO 06LLEero o6pa3oBaHNA BarKHOE
3HaYeHne npmMobpenu Takue Lenu, Kak:

— (POpMUPOBAHME WHTENNEKTYa/lbHO pPa3BUTOM JIMMHOCTM, [OTOBOM K
camoobpa3oBaHMIO, COTPYAHMYECTBY, CAMOCTOATENIbHOMY MPUHATUIO pPELLEeHUN,
cnocobHoOM aganTMPOBATLCA K BbICTPO MEHAOLLMMCA YCAOBUAM KU3HW;

— HanpaBNeHHOCTb 0byyeHMss Ha cUcCTemaTUyeckoe npuobuieHune
obyyaowmMxca K CaMOCTOATENbHOW MNO3HABAaTE/IbHOM AeATEeNbHOCTU, HAYYHbIM
MeToAaM MNO3HaHMA, GOPMUPYIOWLMM MOTUBALMIO U pa3BUTME cnocobHocTen K
XUMUU;



— obecneyeHne ycnoBumi, cnocobeTByoWMX NpMobpeTeHnto obyyatowmmmnca
onbiTa pa3HoobpasHoM AeATEeNbHOCTU, MO3HAHUMA WU CAaMOMO3HAHMA, KIOYEBbIX
HaBbIKOB (K/IHOYEBbIX KOMMETEHLNI), UMELWMX YHUBEPCA/IbHOE 3HaYyeHue AanA
Pa3NNYHbIX BUAOB AEATENIbHOCTY;

— ¢opmunpoBaHme o0bwen GYHKUMOHANAbHOM W eCcTecTBEHHO-Hay4YHOMU
rPaMOTHOCTM, B TOM 4YMUC/NE€ YMEHWUA OOBACHATbL M OLEHUBATb ABNEHUA
OKPYXKaloLWero mMupa, UCNONb3ya 3HAHWUSA WU OMbIT, MNOJYYEHHbIE MPU U3YYEHUU
XUMUN, MPUMEHATb UX NpU peweHun npobnem B MNOBCEAHEBHOM MU3HU U
TPYAO0BOM AeATeNbHOCTY;

— ¢opmupoBaHMe Yy 0bOy4YalOWMXCA FYMAHUCTUYECKUX  OTHOLUEHUN,
NMOHMMAHMA LEHHOCTM XUMMYECKUX 3HAHMW ANA BblPabOTKM 3IKONOMMYECKM
uenecoobpasHoro nosegeHMAa B ObiTy M TPyaOBOM [OeATENbHOCTM B LeNAX
COXPaHEHMA CBOEro 340P0BbA N OKPYKatoLWEN NPUPOLHON Cpeabl;

— pa3BUTUE MOTMBALMM K OOYYEHWMIO, CNOCOOHOCTEM K CAaMOKOHTPOAID U
CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHMA 0OLLeYeN0BEYECKUX LLEHHOCTEWN,
rOTOBHOCTU K OCO3HaHHOMY Bblibopy Npoduns M HanpaBNEHHOCTU AajibHelLWero
obyuyeHus.

Obuwiee 4MCNO 4YacoB, OTBEAEHHbLIX ANA WM3YYEHMA XMMWUM Ha YPOBHE
OCHOBHOrO obulero obpasoBaHua, coctasnseT 136 yacos: B 8 Knacce — 68 4acos (2
yaca B HeZento), B 9 Knacce — 68 yacos (2 yaca B Heaento).

COAEPAHUE OBYYEHUA

8 KNNACC
MNepBoHavyanbHble XMMHUUYECKME NOHATUA

MNpegmeT xumun. Posib XMMUN B }KU3HU YenoBeKa. XMMUA B CUCTEME HayK.
Tena wn BewectBa. Pusmyeckme cBOWCTBA BewecTB. ArperaTHoe COCTOsiHME



BewwecTs. MoHATME O MeToAax MO3HaHUA B XMMUWU. YUCTble BeLLecTBa U CMECM.
Cnocobbl pasgeneHma cMecen.

ATOMbl M MONEKYNbl. XMMMUYECKMe 3n1eMeHTbl. CUMBOJIbI  XMMUYECKUX
aneMeHTOB. [PoCTble U CNOXKHbIE Bel,ecTBa. ATOMHO-MONEKYNSPHOE YYEHHE.

Xumunyeckas cl)opN\yna. BasnieHTHOCTb aTOMOB XMMMNYECKMX INEeMEHTOB. 3aKOH
NOCTOAHCTBA COCTaBa BewecTs. OTHOCUTeNIbHAA aTOMHaa macca. OTHoCUTeNbHaA
MOoeKynApHaAa macca. MaccoBaAa 40719 XMMUYECKOro 3/ieMeHTa B COeUHEHUN.

Konnyectso Bewectea. Monb. MonapHaa macca. BsaMmocBA3sb KO/IMYeCTBa,
MacCbl WM 4YUCNA CTPYKTYPHbIX eauHuUL, BewecTtBa. Pacuétbl no d¢opmynam
XMMUYECKUX COEANHEHUN.

dur3nyecKkme n XMMnYeckne ABNeHUA. XMMUYECKaa peakums U eé npusHaku.
3aKOH COXpaHEHWMs MacCbl BewecTB. XMMUYECKMEe ypaBHeHusA. Knaccudukaums
XMMUYECKUX peaKkumin (coeanHeHUA, pas3fioXKeHun, 3ameLleHns, obmeHa).

Xumuveckuli IKCcnepumeHm:

3HAKOMCTBO C XMMMYECKOM MOoCyaou, npasuaamm pabotol B nabopatopum m
npuémamm obpalieHma c nabopatopHbiMm 060pya0BaHNEM, U3YHEHME U ONUCAHUNE
dun3nyecknx cBomcte 06pasLOB HEOpraHMYeckux BelecTB, HabnogeHue
dunsnyecknx (nnaBneHMe BOCKA, TadAHME NbAa, PACTMPaAHME caxapa B CTYMKe,
KMMEHWE M KOHAeHcauuMa BoAbl) U XMMUYECKUX (ropeHue cBeuu, NpoKasnBaHue
MeAHOM NMPOBOJIOKK, B3aMMOAENCTBUE MeNla C KUCNOTOM) siBNeHUI, HabatogeHne
N ONUCaHME NPU3HAKOB NPOTEKAHUA XMMMUUYECKUX PeakLMin (pa3noxkeHune caxapa,
B3aMMOENCTBNE CEPHOM KMUCNOTbI C X10pMaom 6apusa, pasnoxeHune rmapokcnaa
meaum (Il) npu HarpeBaHMK, B3anmoaencTBme *Kenesa ¢ pactsopom conm meam (l1),
n3yyeHne cnocoboB pasgeneHna cMecein: ¢ NOMOLLbI MarHMTa, GuUabTpoBaHUeE,
BblNapuBaHWe, AUCTUNNALMA, XpoMaTorpadusa, nposeaeHMe 04UCTKM NOBAPEHHOM
ConKn, HabnwoageHne U ONUCaAHME  pe3ynbTaTOB  NpOBeAeHMA  OnbITa,
WUNNIOCTPUPYIOLWLErO 3aKOH COXPaHEHWA MacCbl, CO34aHWe MOAener MOJIeKyN
(wapocTep:kHeBbIX).

Ba)kHelLIMe NnpeAacTaBUTENIN HEOPraHMYECKUX BeLLecTB

Bo3ayx — cmecb rasos. CoctaB Bo3ayxa. Kucnopog — anemeHT M npocroe
BewecTBo. HaxoxaeHue Kucnopoga B npupoae, GU3MYECKME U XMMUYECKUE



cBolcTBa (peakuun ropeHus). Okcuapl. MpumeHeHne Kucnopoga. Cnocobbl
No/iydeHUs Kuciopoaa B nabopaTtopum U NPOMbIWNEHHOCTU. KpyrosopoT
Kucnopoaa B npupoae. O30H — aNNoTponHaa mMoanduKauma KUCaIopoaa.

TennoBoit 3pPeKT XMMMYECKON peakuuu, TEPMOXMMUYECKME YPaBHEHMUS,
9K30- U 3HAOTEPMUYECKMEe peakuuu. TonnBO: Yroib WU MeTaH. 3arpAsHeHue
BO3A4yXa, yCUNEeHME NapHUKOBOro addeKTa, paspyLleHne 030HOBOTO C/OS.

Bopopos — anemeHT M npocToe BewecTBo. HaxoxpaeHwe Bogoposa B
npupoge, ©éusNYeCKMEe WU XMMUYECKMe CBOMCTBA, NpPUMEHeHue, cnocobobl
nonyyeHua. KNCNoTbl U CONN.

MonspHbIi 06BEM ra3oB. PacuéTbl N0 XMMMUYECKUM YPaBHEHUAM.

®dunsmyeckme cBouctBa Boabl. Boma Kak pactBopuTenb. PacTtBopbl.
HacblweHHble M HeHacblWeHHble PacTBOpbl. PacTBOpMMOCTb BewecTs B BOAE.
MaccoBas fonA Bewectsa B pacTBope. XMMu4eckne cBonctea Boapl. OCHOBaHMUA.
Ponb pacTBopoB B Npupoae U B XU3HWU YenoBeKa. KpyrosopoT BoAbl B Npupoae.
3arpAsHeHue npupogHbix Bog. OXxpaHa M OYUCTKA NPUPOAHLIX BOA,

KnaccudpuKkauma HeopraHuMyeckux coeamHeHun. OKkcmpabl. KnaccuduKkaums
OKCMAoB: coneobpasyouwme (OCHOBHblE, KUCNOTHble, amdoTepHble) w
Heconeobpasywwme. HomeHKnatypa oKcMaoB. DPuUsnYeckne U  XMMUYECKUE
CBOWMCTBA OKcnAoB. MNonyyeHne oKCnaos.

OcHoBaHua. KnaccudwuKauma OCHOBAHUM: LWENOYM U HepacTBOPUMble
OCHOBAHWA. HomeHKnaTypa OCHOBaHWN. PU3MYECKME U XMMMUYECKMEe CBOICTBA
OCHOBaHWI. Nony4yeHne OCHOBAHMUN.

Kucnotbl. Knaccndwmkauma kucnot. HomeHknaTtypa Kucnot. dusmyeckme wm
XMMUYECKME CBOMCTBA KUCNOT. Pap aktmeBHoctm metannoB H. H. beketosa.
MNonyyeHne Kncnor.

Conn. HomeHknatypa conen. ®musanyeckme n XxMMMYeCcKMe CBOMCTBA CONEN.
Mony4yeHune conen.

[eHeTM4YecKan cBA3b mexay KnacCamm HeopraH4eCkux COE,EI,VIHEHVIVI.

XumuyecKuli s3KcnepumeHm:



KauyeCTBEHHOE oOnpeAeneHne COAep)KaHuA  Kucnopoga B BO3ayXe,
nonyyeHune, cobupaHue, pacrno3HaBaHME W U3y4YeHUe CBOMCTB KKCI0poaa,
HabnogeHMe  B3aMMOLENCTBMA  BELWEeCTB C  KUCAOPOAOM UM YCNOBUA
BO3HMKHOBEHUA U NPeKpaLleHns ropeHmnna (noxkapa), o3HakomneHume ¢ obpasuamm
OKCMAO0B W OMUCaHWe WX CBOMCTB, MoJsiydeHue, cobupaHue, pacnosHaBaHue W
n3y4yeHne CBOWCTB BOAOpPOAa (ropeHue), B3aMMOAENCTBME BOAOPOAA C OKCUMAOM
mean (Il) (Bo3mOXHO uncnonb3oBaHWe BuaeomaTepuanos), HabnwaeHue
obpa3uoB BewectB KoauyectBom 1 MoOnb, wuccnegoBaHne ocobeHHoCTelM
PaCTBOPEHUSA BELLECTB C PA3/INYHON PACTBOPUMOCTbIO, MPUTOTOB/IEHUE PACTBOPOB
C onpeaenéHHON MaccoBOM Ao0/ei PacTBOPEHHOrO BeLLECTBA, B3aUMOAENCTBME
BOAbl C MeTannamu (HaTpuem M Kanbumem) (BO3MOMKHO WCNOAb30BaHUE
BMAEOMATEPUANOB), UcCCcnegoBaHWe 00pasLOB HEOPraHMYECKMX  BELLEeCTB
Pas/INYHbIX KNaccoB, HabAloAeHME U3MEHEHMA OKPaCKU WHAWKATOPOB B
pacTBOpax KUC/IOT U Wenoden, nsydyeHue B3ammogenctsna okcnaa megm (Il) c
PacTBOPOM CEPHOM KMUC/OTbl, KUCNAOT C METaNlaMu, pPeakuui HeuTpanusauuu,
nonyyYyeHMe HepPacTBOPMMbIX OCHOBAHUM, BbITECHEHWE OAHOI0 MeTasnia APYyrMm mus
pacTBopa CO/MM, PelleHne 3KCMepUMEeHTaNbHbIX 3afad no Teme «BarkHelwue
KNacCbl HEOPraHMYECKUX COeANHEHNIY.

Mepuoanueckun 3akoH wu [epuoguyeckaa cuctema XMMUYECKUX
anemeHtoB [1. WU. MeHpeneeBa. CrpoeHuMe atomoB. XumUYeCKaa CBA3b.
OKUCAUTENbHO-BOCCTAHOBUTENIbHDbIE peaKkuumn

MepBble MOMNbITKM KAacCUPUKALUMM XMMUYECKUX 31emMeHToB. [loHATMe o
rpynnax Cxo4HbIX 371eMeHTOB (Weno4yHble W LWeNoYHO3eMe/lbHbie MeTannbl,
rafioreHbl, MHepPTHbIE rasbl). I1eMeHTbl, KoTopble 06pa3yoT ampoTepHbIE OKCUADI
N TMAPOKCUAbI.

Mepuogmyecknin 3akoH. Neprogmyeckas cuctema XMMMUYECKUX 31eMeHTOoB /.
N. Mengeneesa. KopoTkonepuogHaa W gavHHONepuoaHaa  dopmbl
Meprogmyeckon cuctembl XMMmnyeckmx anemeHtos . 1. MeHaeneesa. MNepurogpbl
n rpynnbl. ®PU3MYECKUM CMbICT NOPAAKOBOrO HOMEpa, HOMEpPOB nepuoaa W
rpynmnbl aN1emMeHTa.

CtpoeHue atomos. CocTaB aTOMHbIX Aaep. N3oTonbl. DneKTpOHbl. CTpoeHume
3NEKTPOHHbIX 060no4YeK aTtomoB nepsBblx 20 XMMWYECKMX  3N1EMEHTOB



Mepuogmyeckon cuctemol . UN. MeHaeneeBa. XapaKTepUCTUKA XMMUYECKOTO
3aNemeHTa no ero nonoxeHuto B MNepmnognyeckonn cucteme . N. MeHaeneesa.

3aKOHOMepHOCTM n3ImeHeHnAa pagnmyca aTtomoB XMMUHECKUX S/1E€MEHTOB,
METaNNINYECKUX N HEMETANIMYECKUX CBOMUCTB MO rpynnam v nepmogam.

3HayeHue MNeproanyeckoro 3akoHa u MNepnogmyeckom CMCTeEMbl XMMNYECKNX
3N1EMEHTOB AN PAa3BUTMA HAyKM M NpakTuku. [. U. MeHaenees — y4YéHbI U
rpa*kKaaHuH.

XuMunyeckas cBasb. KoBaneHTHaa (MonspHaa W HenonspHan) CBA3b.
INEKTPOOTPULATENBHOCTb XMMUYECKUX 3N1EeMEHTOB. MOHHanA cBA3b.

CreneHb OKUCNeHunA. OKMCNNTENBHO-BOCCTAHOBUTE/IbHbIE peakunn.
Mpoueccbl oKncneHna n BocCctaHoBneHnA. OKUCAnTeNn U BOCCTaHOBUTE/IN.

XumuuecKuli saKcnepumeHm:

n3ydyeHme obpasyoB BeLECTB METa/ZIOB U HEMETAN/IOB, B3aMmoAencTeue
rMOPOKCMAA UMHKA C pPacTBOPaMM KUCAOT WU LWEe/foYen, NpoBeAeHWE OMbITOB,
WUANIOCTPUPYIOWMX  MPUMEPbl  OKUCAUTENIbHO-BOCCTAHOBUTE/IbHBIX — peaKuui
(ropeHue, peakuum pasnoKeHns, COeANHEHNS).

MexcnpedmemHeoie cea3u

Peannsauua MmexXnpeameTHbIX cBA3en npn wmn3sydeHnMn Xummm B 8 Knacce
ocywectsnAaeTca 4Yepes MUCNnoNb30BaHME KaK O6LLI,MX eCcTeCTBEHHO-Hay4HbIX
I'IOHHTMVI, TakK U I'IOHHTMVI, ABNAKOWUNXCA CUCTEMHBIMU OANA OTAENbHbLIX NPeaAMETOB
ecteCTBeHHO-Hay4YHOro uunKkna.

Obuwue ecTecTBEHHO-Hay4YHble MOHATUA: Hay4HbIM GaKT, rMNoTesa, Teopus,
3aKOH, aHanuM3, CUHTEe3, KnaccuduKauma, NepuoanvHOCTb, HabnogeHwue,
3KCMEePUMEHT, MOLENNPOBAHME, U3MEPEHNE, MOLEND, ABNEHME.

®dusmka: matepua, aToM, 3SNEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAUA,
M30TOMbl, PagMOAKTUBHOCTb, MOJIEKY/IA, SINEKTPUYECKUIA 3apAL, BELLECTBO, Teso,
06béM, arperaTHoe COCTOsIHME BELWECTBA, ras, Gu3nMyeckme BeINYNHbI, eaNHULbI
U3MepeHUusa, KOCMOC, NnaHeTbl, 38€34bl, ConHue.

Buonorua: potocnHTes, AbixaHue, buocdepa.



feorpadus: atmocdepa, ruapocdepa, MUHeEpasabl, TOpPHble MOPOAHI,
no/siesHble UCKONaemMble, TONNBO, BOAHbIE PECYPCbI.

9 KNNACC
BelecTBO M XMMmHUUecKana peakums

Mepuoamnyecknin 3akoH. Neprogmyeckas cuctema XMMMUYECKUX 31emeHToB /.
N. MeHpgeneesa. CTpoeHMe aTomMoOB. 3aKOHOMEPHOCTM B M3MEHEHWW CBOMCTB
XUMUYECKMX 3INeMEeHTOB nepBbiX TPEX NepuoaoB, KaiuA, KanbUMA WU UX
COeANHEHNN B COOTBETCTBUM C MOJIOXKEHMEM 3n1eMeHToB B [lepuogmueckomn
cucTeme U CTpoeHuem nx aTomos.

CTpoeHMe BellecTBa: BUAbl XMMUYECKOW CBA3U. TUMbl KPUCTANIMUYECKUX
PELWETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT TUMNa KPUCTANIMYECKON PELLIETKU U
BMAA XMMUYECKOM CBA3WN.

KnaccnduKkauma n HOMeHKNaTypa HEOpPraHWYeCcKUX BEeLLeCTB. XMMMUYEcKue
CBOMCTBA BELECTB, OTHOCAWMXCA K Pas3INYHbIM KaaccamM HeOopraHUYecKmx
COeANHEHUI, reHeTUYeCcKana CBA3b HEOPraHMYECKUX BELLECTB.

KnaccudpumKkayuma XMMUYeCcKMX peakumii No pasinyHbiM Npu3Hakam (no umcny
M COCTaBY YYacCTBYIOLWMX B peakuuu BeLlecTB, Mo TennoBomy 3¢deKTy, no
N3MEHEHUIO CTeNeHen OKUCNEeHUA XMMUYECKUX 3/1eMEHTOB, Mo 0b6paTUMoCTH, No
Y4YaCTUIO KaTanumsatopa). DK30- M IHAOTEPMUYECKNE peaKuum, TEPMOXMMUYECKME
ypaBHeHUS.

MOHATME O CKOPOCTU XMMUYECKON peakuuu. MNoHATME 06 06paTMMbIX U
HeobpaTUMbIX XUMUYECKUX peakumax. MOHATUE O FOMOTeHHbIX U reTeporeHHbIX
peakumax. MoHATHe O KaTanmse. MoHATUE 0O XMMUYECKOM paBHoBecumn. DaKTopsl,
BAUAIOLLME HA CKOPOCTb XMMMYECKOM peakuuu U MNONOMNKEHME XMUMUYECKOTro
paBHOBECUS.

OKUCNNTENIbHO-BOCCTAHOBUTE/IbHbIE  PeakuMK,  INEKTPOHHbIM  BanaHc
OKUCNNUTENIbHO-BOCCTAaHOBUTE/IbHOM peakumu. CocTaBnieHue ypaBHEHUM
OKUC/INTENbHO-BOCCTAaHOBUTE/IbHbLIX  Peakuuit € UCMNONb30BaHMEM  MeToAa
3NeKTPOHHOro 6banaHca.



Teopus aINEKTPONUTUYECKON AMUCCOLMALNN. DNEKTPONNTbI U HEINEKTPOSIUTBI.
KaTWOHbI, aHWMOHbI. MexaHM3mM Auccoumaumm BewecTB C Pas/IMYyHbIMU BUAAMU
XMMmmnyeckomn cessun. CteneHb guccoumnaumn. CuabHble U cnabble 3/1EKTPOIUTDI.

Peakumn MOHHOTo obmeHa. YcnoBuA NpOTEKAHUA peakunii MOHHOro obmeHa,
MO/MIHble M COKPALWEHHble WOHHble YypaBHEHWUA peaKkuui. CBOMCTBA KMCAOT,
OCHOBAaHWM W CcoNen B CBeTe MNpPeACTaBNeHU 06 3NeKTPOINTUYECKOM
anccoumaummn. KauectBeHHble peaKkLunm Ha MOHbI. [TOHATME O TMApPOIn3e conen.

Xumuveckuli IKCcnepumeHm:

O3HAKOM/IEHME C MOAENAMU KPUCTANINYECKUX PEeLIETOK HeopraHUYeCcKux
BELLeCTB — MeTaNNoB U HemeTannos (rpaduta M anmasa), C/OMKHbIX BELLECTB
(xnopuaa HaTpuA), nccnegoBaHMe 3aBUCUMOCTM CKOPOCTU XMMMUYECKOWN peaKkLmnm
OT BO3AENCTBUA pPas3NYHbIX (GaKTOPOB, WUCC/AeA0BaHWE 3/1IEKTPONPOBOAHOCTU
pPacTBOPOB BELWECTB, Npouecca AMCCcouMaLMU  KUC/OT, Leno4vYeln u conen
(BO3MOXHO MCNONb30BaHME BUAEO MaTepuanos), nNpoBedeHME OMbITOB,
WANIOCTPUPYIOWMX  MPU3HAKM  MPOTEKaHWs  peakuui  MOHHOro  obmeHa
(obpasoBaHMe o0cagKa, BblaeneHue rasa, o6pas3oBaHMe BOAbl), OMbITOB,
WUANIOCTPUPYIOWMX  MPUMEPbl  OKUCAUTENIbHO-BOCCTAHOBUTE/IbHBIX — peaKuui
(ropeHune, peakumnmn pasnoXKeHusa, coegmMHeHnn), pacno3HaBaHNe HeopraHMYecKux
BELWEeCTB C MOMOLLbIO  KAuyeCTBEHHbIX PeaKkUuMil Ha WOHbl, pelleHue
3KCNepUMEHTANbHbIX 3a4au.

HemeTtannbl n nx coeguHeHna

Obwan xapakTepuctMka ranoreHoB. OcCOBEHHOCTM CTPOEHUss aToOMOB,
XapaKTepHble cTeneHn okucneHusa. CTpoeHue n pusnyeckme CBOMCTBA MPOCTbIX
BELeCTB — TranoreHoB. XMMMYECKME CBOWCTBA Ha nNpumepe  x/10pa
(B3aMmopgencTene ¢ MeTannamu, HemeTanaMu, Lienovyamu). Xn10poBoaopoa,.
ConsHas KUCNOTa, XMMUYECKUE CBOMCTBA, NOAy4YeHue, npumeHeHue. [elicteue
XI0pa M X/JI0pOBOAOPOAA Ha OPraHM3M 4YenoBeKa. BakHeWwime xnopuapl U UX
HaxoXAaeHue B npupoae.

Obuwan xapakTepuctuka anemeHtoB VIA-rpynnbl. OCOBEHHOCTU CTPOEHMA
aTOMOB, XapaKTepHble cTeneHun okucneHms. CTpoeHne u Gusnyecknme CBOMCTBA
NMPOCTbIX BELWECTB — KUCN0pOoAa U cepbl. AINOTPONHblIE MOANDUKALMKN KMCcaopoaa
n cepbl. XuMmmnyeckne ceoictea cepbl. CepoBoaopoa, CTpoeHue, duUnMyeckne u



XMMHUyeckne coiictea. OKCMAbl cepbl Kak NpeactaBUTENN KUCNOTHbIX OKCUMAOB.
CepHaa Kucnota, ©U3MYECKME UM XMMUYECKMe CcBOMCTBa (obwme KakK
npeacTaBUTeNs Knacca KUCAOT U cneumduyeckue). XMMUYECKMe peaKkuuuy,
Nexalwme B OCHOBE MPOMbIWAEHHOro crnocoba MonyYeHMA CEepPHOM KUCNOTbI.
MpumeHeHne cepHOoM KUCNoTbl. CONN CEPHOM KMCNOTbI, KaYeCcTBEHHasA peaKkumus Ha
cynbdaTt-uoH. HaxoxaeHue cepbl U €€ coeanHeHU B npupoae. XMMUYecKoe
3arpA3HeHME OKpYXKaloLWen cpeabl COeAMHEHMAMMU cepbl (KUCIOTHbIe O0XAM,
3arpA3HeHne Bo3ayxa U BOAOEMOB), CNOCOObI ero NpeaoTBpPaLLEHUA.

Ob6uwana xapakTepucTnuka anemeHToB VA-rpynnbl. Oco6eHHOCTM CTpPoeHuA
aTOMOB, XapaKTepHble CTeNeHU OKUCeHUA. A30T, pacnpoCTpPaHeHME B NpMpoae,
du3nyeckme n xmmmyeckme cBomncTea. Kpyrosopot a3oTa B npupoae. AMMMUaK, ero
du3nYecKkne n xXummnyeckmne CBOMCTBA, NoslydeHne n npumeHeHne. Colm aMmmoHus,
nx GU3NYECKME U XMMUYECKNE CBONCTBA, MPMMeEHeHMe. KayecTBeHHaA peakumsa Ha
MOHbl aMMOHMA. A30THaA KUCNOTa, eé nosyvyeHue, GU3MYECKNEe U XMMUYECKUE
cBoMcTBa (0obwme Kak npeacTtaBUTeNsa Knacca KUCNOT UM cneunduyeckue).
Mcnonb3oBaHMe HUTPATOB M CONMEMA aMMOHMA B KAyecTBe MWHepasbHbIX
yaobpeHUn. Xumuyeckoe 3arpAsHeHME OKpyrKalowen cpeabl COeaMHEHUAMM
a3oTa (KUCNOTHble A0XKAM, 3arpsA3HEeHne Bo3ayxa, no4ysbl U Bogoémos). Pocdop,
annotponHbie moaudukauum docdopa, PM3MYECKME N XMMUYECKME CBOMCTBA.
Okcupg docdopa (V) u pocdopHasa Knucnota, PUsMyeckne nu XuMm4eckne CBOICTBA,
nony4veHue. Mcnonb3oBaHue $pochaToB B Ka4eCcTBE MUHEPAbHbBIX YA0OPEHWUA.

Obuwan xapakTepuctuka anemeHtoB IVA-rpynnbl. Oco6EHHOCTU CTPOEHMUA
aTOMOB,  XapaKTepHble  CTeneHWn  OKUcneHuAa. Yrnepon,  annoTPOMHbie
MmoanduKauMn, pacnpocTpaHeHMe B npupoge, PU3MYECKME U  XMMUYECKUe
csoncTea. Agcopbuma. KpyroBopot yrnepoga B npupoge. OKcmabl yrnepoaa, ux
dn3nYecKkMe Un XMMUYECKME CBOWMCTBA, JAENCTBME HA XMBble OPraHM3Mmbl,
nonyyeHMe U NPUMEHEHWe. DKonornyeckme npobnembl, CBA3aHHbIE C OKCMOOM
yrnepoga (1V), runotesa rmobanbHOro noTenaeHna KAMMaTa, NAapPHUKOBbIN 3P EKT.
YronbHas KMCNOTa 1 eé conn, nx Gusnyeckme n XMMm4eckne cCBOMCTBa, NONyYeHMNE
M npumeHeHue. KayecTBeHHaa peakuma Ha KapboHaT-noHbl. Ucnonb3oBaHue
KapboHaToB B HbITY, MEAULIMHE, MPOMbILLIEHHOCTU U CENIbCKOM XO3AICTBE.

MepBOHayaibHble MOHATMA 06 OpraHUYECKMUX BELLECTBaxX Kak 0 cCoeaMHEHMNAX
yrnepoga (meTaH, 3TaH, 3STUNEH, aLeTUNEH, 3TaHO/, MULEPUH, YKCYCHaA KUCIOoTa).



MpupoaHble WCTOYHMKM YIeBogopoaoB (yronb, NPUpPoOAHbIA ras, HeodTb),
NPOAYKTbl UX nepepaboTKn (6eH3nH), ux posib B ObITy M MNPOMbILIEHHOCTH.
MoHATME O BMONOrMYECKM BarKHbIX BELLLECTBAX: KUpax, benkax, yrneBogax — n mx
PO B KU3HM 4YenoBeKa. MaTepmanbHoe €AMHCTBO OpPraHUYeCcKUx u
HEeopPraHNYeCcKnXx CoeauHeHNN.

KpemHuit, ero <¢usnmyeckme u XUMUYECKME CBOWCTBA, MOJyYEHUE U
npumeHeHue. CoeanHeHMAa KpeMHuAa B npupoge. Ob6bwme npepcrasneHna ob
oKkcnge Kpemuua (IV) n KpemHuesoi kucnote. CUAMKaTbl, UX MUCNOb30BaHUE B
ObITY, B MPOMbILIEHHOCTU. BakKHelwune cTpouTenbHble MaTepuasbl: KEpamMmuKa,
CTEKNO, uemeHT, 6eToH, Kene3obeToH. Mpobnembl 6e30nacHOro MCNoab30BaHMS
CTPOUTENbHbIX MAaTEPMANOB B NOBCEAHEBHOM KU3HW.

XumuuecKuli saKcnepumeHm:

nsyyeHne obpasLOB HEOPraHNUYECKUX BELLECTB, CBOMCTB CONAHOM KUCNOTbI,
npoBeaeHne Ka4eCTBEHHbIX Peakuui Ha XN0pPUA-NOHbI U HabatoaeHne Npu3HaKkoB
MX MNPOTEKAHWA, ONbITbl, OTParkarowme OGU3NYECKME U XMMUYECKMe CBOWMCTBA
ra/oreHoB M WUX coeguHeHui (BO3MOMKHO MCMNO/b30BaHME BUAEOMATEpPUanos),
O3HaKoMNeHue ¢ obpasuamm x1opuaos (ranoreHMgoB), O3HAKOMJIEHWE C
obpasyamm cepbl M €€ coeaAuHEeHMAMM  (BO3MOXHO  WMCNONb30OBaHMUE
BMAeOMaTepunanos), HabaogeHme npouecca obyrnmMBaHUA caxapa nog AencTenem
KOHLEHTPMPOBAHHON CEPHOM  KUCNOTbl, MU3YyYEeHME XUMUYECKMX CBOWCTB
pa3baBfeHHOM CEepPHOM KUCNOTbl, NPOBEAEHME KayeCTBEHHOM peakuMn Ha
cynbdaT-MOH M HabnogeHMe nNpu3HaKa e€ NPOoTeKaHMA, O3HaKOMJIEHWE C
dusmnyecknumn ceoictBamu as3ota, ¢ocdopa M UX COeAUHEHUN (BO3MONKHO
MCNONb30BaHME BUaeomaTepuanos), obpasuamm a30THbIX U POCPHOPHDLIX
yAo6peHUin, nonyyeHune, cobupaHue, pacno3HaBaHWE W U3YYEHWEe CBOMCTB
aMMWaKa, NpoBeaeHNEe KAaYeCTBEHHbIX PeaKLUnii Ha MOH aMMOHUA U dochaT-NOoH U
M3yyeHne MNPU3HAKOB WX MNPOTEKAHMA, B3aMMOAEWNCTBME KOHLLEHTPUPOBAHHOM
a30THOM KWUCNOTbl C Meapbto (BO3MOXHO MCMO/Ib30BaHME BMAEOMATEPUANOB),
N3y4YeHUe MoAeNlen KPUCTAN/IMYECKUX PeLlETOK anmasa, rpaduta, PynnepeHa,
O3HAaKOMNEeHMe C  npoueccom  aacopbumm  pPacTBOPEHHbIX  BeLLECTB
aKTMBMPOBAHHbIM YINEM M YCTPOMCTBOM MPOTUBOrasa, nonayyeHume, cobmpanue,
pacno3HaBaHMEe U M3y4YeHUEe CBOWCTB YINIEKMCNOrO ras3a, npoBeaeHue
KaYeCTBEHHbIX pPeaKkLUnit Ha KapOOoHAT U CUAMKAT-MOHbI U U3yYEHUE NPU3HAKOB MX



NPOTEKaHWA, O3HAaKOMNEHWEe C NPOAYKUMEN CUAMKATHON MPOMbILIEHHOCTH,
pelleHne 3KCMepPMMEHTa/IbHbIX 3aJa4y Mo Teme «BakHeNlinMe HemeTannbl U UX
COeANHEHUNAY.

MeTannbl n ux coeguHeHuUsA

Ob6LLaa XapaKTepMUCTMKA XMMUYECKUX 31EMEHTOB — METa/IZI0B Ha OCHOBaHUU
UX MoNoXKeHna B [lepnoanyeckon cucteme XMMUYECKUX 3snemeHtos [. WU.
MeHpgeneesa u cTpoeHua atomoB. CTpoeHne metannos. MeTansinyeckaa CBA3b U
MEeTANNINYECKAA  KPUCTA//IMYECKAA  PewWweéTKa.  DNEeKTPOXMMUYECKUN  pAas
HaNPAXXeHUN meTannos. PrU3nyecKkme n XMMn4eckne cBoncTea metannos. Obwme
cnocobbl nonyyeHua meTannos. [OHATME O KOPPO3UM METaNNoB, OCHOBHbIE
cnocobbl 3aWwmTbl MX OT Koppo3mu. Cnnasbl (CTanb, 4YyryH, AHOPANIOMUHUN,
6poH3a) M UX NpUMeHeHME B HBbITY M MPOMbILLIEHHOCTW.

LLlenoyHble meTannbl: NONOXKeHUe B [epnogmnyeckon cucteme XMMMYECKUX
anemeHToB [. N. MeHaeneeBa, CTpoeHMe UX aTOMOB, HaxOXAeHue B npupose.
®dur3nyeckme n XMMmMYeckme CBOMCTBA (Ha Npumepe HaTpuAa M Kanma). Okcuabl m
rTMOPOKCUALI  HATPMA W Kanua. [lpumeHeHue LWeNoYHbIX MeTansioB U KX
COeaNHEHUMN.

LlenoyHo3emenbHble MeTannbl MArHUA UM KanbUWKA: NONOXKEHUE B
MNeprnoanyeckon cncteme xmmmyeckux anemeHtos . N. MeHaeneeBa, cTpoeHue
MX aTOMOB, HaxoxaeHue B npupoge. dPusmMyeckme M XMMUYECKME CBOMCTBA
MarHus 1 Kanbuma. BaxHelwme coegMHeHUA Kanbuma (OKCuAa, rmapoKkcna, conu).
HECTKOCTb BOAbI M CNOCODLI €€ YCTPaHEHMUA.

ANtOMUHUIA: NoNoXeHMe B [Nepnogmnyeckomn cucteme XMMMUYECKUX SN1EMEHTOB
. U. MeHpeneeBa, CTpOeHMe aTOMa, HaxoxKaeHue B npupoge. dusnyeckmne um
XMMUYECKME CBOMCTBA aNtOMUHMA. AMPOTEPHbIE CBOMCTBA OKCUAA U TMAPOKCMAA
ANOMUHUA.

*eneso: nonoxkeHue B MNeprMoanyeckomn cMcteme XMMUYECKUX anemeHTos /.
N. MeHaeneesa, CTpOoeHMe aToMa, HaxoxaeHue B npupoae. Pusunyeckme wm
XMMUYECKME CBOMCTBA XKenesa. OKeuapl, rmapokecmabl u conu xenesa (1) n »kenesa
(111), nx coctas, cBOMCTBA U NONYYEHME.

XumuyecKull 3KcnepumeHm:



O3HaKoMneHue ¢ obpasuamm MeTaNsioB M CNNABOB, MX GU3MYECKMMU
CBOMCTBAMMW, M3y4YeHMEe pe3yNbTaToB  KOPPO3MM  MeTannoB  (BO3MOXKHO
NCNONb30BaHME BMAEOMaTepnanoB), O0cobeHHOCTEN B3aMMOAENCTBMSA OKcMAa
KanbuMA W HATpuUsa C BOAOM (BO3MOMHO MCNO/Nb30BaHWE BUMAEOMATEpPWUasioB),
nccnefoBaHMe CBOMCTB MKECTKOM BOAbI, NPOLLECCA FTOPeHMA XKenesa B Kucnopoge
(BO3MOXHO  MCNONb30BaHME BUAEOMATEPUANIOB), MPU3HAKOB MNPOTEKAHUSA
KaYeCTBEHHbIX PeaKLMN Ha MOHbI: MarHus, KanbUua, antoMUHUA, LMHKA, Kenesa
(1) n »kenesa (lll), megu (Il), HabnogeHe M onncaHMe NPOLECCOB OKPALUMBAHUSA
NAameHM WOHAMM HaTpuA, Kaaua U Kanbuua (BO3MOMKHO WCMONb30BaHUE
BMAEOMATEPUANOB), UCCieAoBaHME aMPOTEPHbIX CBOMCTB MMAPOKCMAA aNtOMUHUA
M TMAPOKCMAA UMHKA, pPEeLeHue IKCMepMMEHTa/NbHbIX 3aga4y Mo Teme
«BaxkHeMwne meTannbl U UX COANHEHUAY.

Xnmua n oKpy»Karouian cpeaa

BewectBa U maTtepuanbl B NMOBCEAHEBHOM KM3HM 4yenoseka. besonacHoe
MCMNONb30BaHNE BELLECTB M XMMMUYECKMX peakumin B 6biTy. MNepBas nomolb npu
XMMUWYECKMX OXKOrax 1 OTPaBAEHUAX.

XMmunueckoe 3arpssHeEHWE OKpyXKatowen cpeapbl (NpeaenbHasa AonycTumas
KOHLeHTpauma BewecTs, aanee — MNAK). Ponb xuMumn B pelleHnn 3KON0rMYecKmx
npobnem.

XumuyecKuli 3KcnepumeHm:

n3yyeHne obpasLOB MaTepManoBs (CTEKNO, CNAaBbl METaNN0B, NONMMEpPHbIE
maTtepuanbi).

MesxcnpedmemHsle ceasu

Peanusauma MexXnpeamMeTHbIX CBA3er MpU M3yYeHUU XumMuKM B 9 Knacce
OCYLLECTBNAETCA uYepe3 WCMNo/Mb30BaHME KaK ObOLWKUX ecTecTBeHHO-HayYHbIX
NMOHATUN, TaK MU MOHATUIN, ABNAIOLMXCA CUCTEMHBIMU ANA OTAENbHbIX NPeaMeToB
€CTeCTBEHHO-HAYy4YHOro UuKAa.

Obuwme ecTecTBEHHO-HAy4YHble MOHATMA: Hay4HbIM GaAKT, rMNOTE3a, 3aKOH,
Teopus, aHanu3, CUHTEe3, KnaccuduKkaumsa, nepumoagMyHocTb, HabawogeHwue,
3KCNEePUMEHT, MOAENNPOBAHME, U3MEPEHUE, MOAEe/b, SBNEHWE, MAPHWUKOBbLIM
apdeKT, TeXHO/I0rMA, MaTepuanbl.



®dunsmka: matepua, aToM, 3NEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKAUA,
M30TOMNbI, PAaAMOAKTUBHOCTb, MOJIEKYNA, 3NEKTPUYECKUM 3apad, MNPOBOAHMKM,
NONYyNPOBOAHUKWN, ANINEKTPUKM, POTOINEMEHT, BELLECTBO, TeNo, OOBEM,
arperaTHoe COCTOAHME BELWeCTBa, ra3, pacTBOp, PaCTBOPMMOCTb, KPUCTAN/TNYECKanA
peweéTka, cnnasbl, PU3MYECKME BEAUYUHbI, €ANHULbI U3MEPEHUA, KOCMUYECKOE
NPOCTPAHCTBO, NNaHeTbl, 3B€34bl, ConHue.

Buonorua: ¢oTocuHTE3, ApixaHue, buocdhepa, 3KOocMCTEeMa, MUHEPAJIbHbIE
yA06pPEHNN, MUKPO3NEMEHTbI, MaKPO3/1EMEHTbI, MUTATE/IbHbIE BELLECTBA.

leorpadua: atmocdepa, rugpocdepa, MUHeEpanabl, TFOpPHble MOPOAbI,
nosiesHble UCKOMaeMble, TOMJINBO, BOAHbIE PECYPChI.

NNAHUPYEMBDBIE PE3Y/IbTATblI OCBOEHMUA MNPOrPAMMbBbI MO XUMHUU HA
YPOBHE OCHOBHOIO OBLLEITO O6PA3OBAHUA

NIMYHOCTHDbIE PE3Y/IbTATbI

JINYHOCTHbIEe pe3ynbTaTbl OCBOEHUA MPOrpPaMmbl  OCHOBHOro obluiero
obpa3oBaHMA A0CTUralOTCA B XoAe ObyyeHuMs XMMUM B €AUHCTBE y4ebHOW W
BOCMUTATENIbHOM AeATeNbHOCTU B COOTBETCTBMM C TPAAULMOHHBIMU POCCUNCKUMM
COLIMOKY/NbTYPHbIMU U  AYXOBHO-HPABCTBEHHbIMU LEHHOCTAMU, MNPUHATBIMU B
obuiecTtBe npaBuiamMM M HOPMaMM MOBeAEHUA U CNocobCTBYIOT npoueccam
CaMonO3HaHWUA, CaMopPa3BUTUA N coumanmnsaumm obyyatomxcs.

JIn4yHOCTHbIE pe3ynbTaThl oTparkatT FOTOBHOCTb obyyatoLmxcs
PYKOBOACTBOBATbLCA CUCTEMOM  MO3UTUBHbIX LEHHOCTHbIX OpPWEHTALMA U
paclnpeHme onbiTa A4eATeIbHOCTU Ha €€ OCHOBE, B TOM YMC/E B YACTHU:

1)naTpMoTUYECKOro BOCNUTAHUA:

LLEHHOCTHOIO OTHOLLEHMA K OTEYECTBEHHOMY KY/IbTYPHOMY, NCTOPUYECKOMY
M Hay4YHOMY Hacnegumito, NOHMMAHWUA 3HAYEHUS XUMUYECKOM HAYKU B KU3HMU
coBpemMeHHOoro obuiectsa, cnocobHOCTU BNageTb AOCTOBEPHOM MHPOPMaumen o
nepefoBbIX AOCTUMKEHUAX U OTKPbITUAX MUPOBOM U OTEYECTBEHHOW XMMUMW,
3aUHTEPECOBAHHOCTM B HAy4YHbIX 3HAHMAX 00 yCTPOMCTBE MUpPa U 0OLLECTBA;



2)rpakpaHCKOro BOCNUTAHUA:

NPeACTaBNeHNA O COUMa/bHbIX HOPMAax M MpPaBWMIaX MEXIUYHOCTHbIX
OTHOLUEHWUI B KONNEKTUBE, KOMMYHWUKATUBHON KOMMETEHTHOCTM B 06LECTBEHHO
nonesHon, yyebHoMccnenoBaTENbCKOW,  TBOPYECKOM M ApYyruMX  BMAAX
AEATEeNbHOCTU, FOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM AeATeNbHOCTM Npu
BbINO/IHEHUN y4yebHbIX, MNO3HABaTENbHbIX 3a4ay, BbINOJHEHUN XUMUYECKUX
9KCNEePUMEHTOB, CO34aHUK y4ebHbIX NPOEKTOB, cTpemneHumn K
B3aMMOMOHUMaHMIO M B3aMMOMOMOLLM B NpoOLecce 3ToM y4ebHOW AeATeNbHOCTH,
roTOBHOCTW OLEHMBATb CBOE NoBeAeHUe 1 NOCTYNKU CBOUX TOBAPULLEN C MO3ULNK
HPaBCTBEHHbIX U MPABOBbIX HOPM C Y4ETOM OCO3HAHUA NOCNEACTBUN MNOCTYMNKOB;

3)ueHHOCTU HAay4YHOro NO3HAHUA:

MWUPOBO33PEHYECKME NPEACTAaBAEHNA O BELLECTBE U XMMUYECKOW Peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTMA HAyKM W COCTaBAANOLMNE
OCHOBY A1 NOHMMAHWA CYLLHOCTU Hay4YHOW KapTUHbI MUpa, NpeacTaBaeHusa ob
OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTMA MNPUPOAbI, B3aMMOCBA3SX Ye/ioBeKa C
NPUPOAHONM CPeaoi, 0 PON XMMUKN B MO3HAHUWN STUX 3aKOHOMEPHOCTEN;

no3HaBaTe/ibHble MOTMBbI, HANpPaB/IEHHbIE HA NOJyYEeHMUE HOBbIX 3HAHWUI MO
Xnmuu, Heobxoammble ana obbAcCHEHMA HabAogaemMbiX NPOLECCOB U ABNEHWUMN,
no3HaBaTeNbHON, MHPOPMALMOHHOM N YUTATENbCKOM KYyAbTypbl, B TOM 4uUCne
HaBbIKOB CaMOCTOATENbHOM pPaboTbl € y4ebHbIMM TEKCTaMW, CNPaBOYHOM
NINTEPaTypon, AOCTYMHbIMW  TEXHUYECKMMM CpeacTBamn  UHPOPMaLIMOHHbIX
TEXHONOTUI;

MHTEpPEC K 0Oy4eHWIO W MNO3HAHMI, NtHO03HATENbHOCTb, FOTOBHOCTb W
cnocobHOCTb K camoobpa3oBaHWUIO, MPOEKTHOM UM MUCCNeaoBaTeIbCKoM
AEeATeNbHOCTU, K 0CO3HAaHHOMY BblOOpPY HANPaBNEHHOCTU U YPOBHA 0byyYeHMA B
JanbHenwem;

4)$popMMrpOBaAHUA KYNbTYpPbl 340P0BbA:

OCO3HaHME LUEHHOCTU IKWU3HM, OTBETCTBEHHOrO0 OTHOLUEHMA K CBOemy
30pOBbI0, YCTAHOBKM Ha 340p0BbI 06pa3 »KM3HW, OCO3HaHWE MOCNeACTBUIA U
HenpuAaTMe BpeaHbIX NPUBbIYEK (YNOTpebneHms anKkorons, HaAPKOTUKOB, KypeHus),



HeobxoaumocTn cobnogeHua npasun 6HesonacHocTm npu  obpaweHun ¢
XMMUYECKMMM BELLLECTBAMMU B ObITY N peaNbHOM XKU3HW;

5)TpyaoBoro BocnUTaHMA:

MHTEpPEeC K NPaAKTUYECKOMY M3y4eHUto npodeccuin n Tpyaa pasM4yHOro poaa,
YyBa)KeHWe K Tpyay W pe3ynbTataM TPYAOBOW AeATeNbHOCTM, B TOM 4YMCAe Ha
OCHOBE MPUMEHEHUA NpPeaAMETHbIX 3HAHMWM MO XMMUKM, OCO3HAHHbLIN BbIGOP
MHOMBUAYANIbHOW TPAEKTOPUM NPOAO/IKEHUA 06Pa30BAHMA C Y4ETOM IMYHOCTHbIX
WMHTEPEeCcoB N CNOCOBHOCTUN K XMMMK, 0OLLLECTBEHHbIX MHTEPECOB N NoTpebHocTeN,
ycnewHomn npodeccMoHanbHOM AeATENbHOCTU U Pa3BUTUA HEOBXOAMMbIX YMEHUN,
rOTOBHOCTb a4anTMpPOBaTbCA B NPOdECCUOHANBHON Cpeae;

6)3Kon0orMyeckoro BOCNUTaHUA:

9KO/IOTMYECKN LenecoobpasHoe OTHOLWEHWE K MPUPOAE KaK WCTOYHUKY
YKU3HWU Ha 3em/ie, OCHOBE eé CyLLeCcTBOBaHUA, NOHMMaHWe LEHHOCTU 340P0BOrO U
6e3onacHoro o6pas3a KM3HKW, OTBETCTBEHHOE OTHOLWEHWEe K CcobCTBEHHOMY
dM3nyeckomy M NCUXMYECKOMY 340POBbI0, OCO3HAHWE LEHHOCTU cobntogeHus
npasun 6e3onacHoro noseaeHuMA nNpu paboTe C BewecTBaMM, a TaKKe B
CUTYaUMAX, YIPOXKatoLWMX 340POBbIO U XKU3HU Ntoaen;

CNOCOBHOCTM NPUMEHATb 3HAHMA, NOJlyYaemMble MPU U3YYEHUN XUMWUU, JNA
peLleHmnA 3aa4, CBA3AHHbIX C OKPY*KatoLwwen NpMpogHON cpeaon, oA NOBbILEHUS
YPOBHS  3KO/JIOTMYECKOM  KyAbTypbl, OCO3HaHMA rnobanbHOrO  XxapaKTepa
3Ko/IorMYyecknx npobsem M nyten Ux peleHna nocpeacTBOM METOA0B XMMUM,
3KOJIOTMYECKOTrO MbILW/IEHWNA, YMEHUA PYKOBOACTBOBATLCA MM B MO3HABATE/IbHOM,
KOMMYHUKATUBHOM U COLLMANBbHOM NPaAKTUKE.

METAMNMPEOMETHbIE PE3Y/IbTATbI

B coctaBe meTanpeaMeTHbIX pe3y/ibTaToB BbIAENAOT 3HAYUMble AnA
dopMMpPOBaHNA MUPOBO33PEHMs ObOLLEeHay4YHble MNOHATMA (3aKoH, Teopwus,
NPUHUMN, runoTte3a, $akT, cMcTema, NPOLLeCC, SKCNEPUMEHT U [pyroe.), KoTopble
NCMONb3YIOTCA B €CTEeCTBEHHO-HAY4YHbIX Y4ebHbIX npeameTax M MNO3BOMAKOT Ha
OCHOBE 3HAHUM U3 3TUX NpeameToB GOpMMPOBaTb NPEACTaBNEHUE O LEeNOCTHOM
Hay4YHOM KapTUHE MUPaA, U YHUBEpPCa/IbHble yyebHble AeicTBUA (Mo3HaBaTe/ibHbIe,
KOMMYHUKaATUBHbIE, PEryiaTUBHbIE), KOoTopble obecneumsatloT GoOpMUPOBaAHUE



FTOTOBHOCTU K CaMOCTOATE/IbHOMY MJIaHUPOBAHUIO U OCYyLleCTBAEHUNIO YHE6HOﬁ
0eATeNbHOCTHN.

MNo3HaBaTenbHble yHMBepCcasibHble yyebHble aeiicTBun
basoBble 1orMyecKkue encTBua:

YMEHMA WNCNO/Ib30BaTb MPUEMbI IOTMYECKOr0 MbIWNEHUS MPU OCBOEHUU
3HaHWIA: PACKPbIBATb CMbIC/T XMMUYECKUX MOHATUM (BblAENATb UX XapaKTepHble
NPW3HaKW, YCTaHaBIMBATb B3aMMOCBA3b C APYTMMM MOHATUMAMM), MCNONb30BaTb
NoHATUA ANA 06bACHEHUA OTAENbHbIX GAKTOB U ABNEHUM, BbIOMPATb OCHOBAHUA U
KpUTEPUN ANA KNacCMPUKaUUM XMMUYECKUX BELLECTB U XMMMUYECKUX peaKkuumn,
YyCTaHaB/AMBaTb MPUUYMHHO-CNEACTBEHHbIE CBA3N MeXay OObeKTaMm U3y4veHus,
CTPOUTb NIOTMYECKUe paccyKaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, NO aHaNorum),
AEeNaTb BbIBOAbI U 3aKNHOYEHMS;

yMeHMEe MPUMEHATb B MNpOLEcce MO3HAHMA MNOoHATMA (NpeaMmeTHble W
MeTanpeaMeTHble), CMMBOAMYECKME (3HAKOBble) MOAENU, UCNo/b3yemblie B
XMMUKM, NpPeobpasoBbiBaTb LWMPOKO MNPUMEHAEeMble B XMMUU  MOAeNbHble
npeacTaBleHNs — XMMUYECKUIM 3HAK (CMMBOA 3/1eMeHTa), XMmudeckaa ¢opmyna u
YPaBHEHME XMMWUYECKOM peakumnm — npu peleHnn y4yebHo-no3HaBaTe/IbHbIX
33434, C YY4ETOM 3TUX MOAE/NbHbIX NpPeACcTaBNAeHUI BbIABNAATb M XapaKTepmn3oBaThb
CYLLECTBEHHbIE MNPMU3HAKN WU3YyYaeMblX OOBEKTOB — XMMMUYECKUX BeLlects W
XUMUYECKUX  peakuui, BbIABNATb 06LME  3aKOHOMEPHOCTW, MPUUYUHHO-
CNeACTBEHHble CBSA3M M NPOTUBOPEUYMSA B M3yHaeMblX NPOLLECCaX U ABNEHMUAX.

basoBble uccneaoBaTeNbCKUe AecTBUA:

YMeHMe WCNOoNb30BaTb MOCTaB/IEHHble BOMPOCHbl B KAayecTBe WHCTPYMEHTA
MO3HAHWA, a TaKXe B KayecTBe OCHOBbl AnA GOPMMPOBAHUA TMNOTE3bl MO
NpPoBepKe NPaBUNbHOCTM BbICKa3blBaEMbIX CYKAEHUN;

npuobpeTteHne onbiTa NO NAAHUMPOBAHUIO, OPraHM3aLMM U NPOBEAEHUIO
YYEHNYECKMX ISKCMNEPUMEHTOB, YMeHMe HabnwgaTb 3a XO0AOM MpoLecca,
CaMOCTOATE/IbHO NPOrHO3MPOBaTb €ro pesynbraT, GopmyampoBaTb 0606LEHNA U
BbIBOAbI NO pe3ynbTaTam NPOBEeAEHHOMO OMNbiTa, UCCNEA0BAHMUA, COCTAaBNATb OTYET
0 npoaenaHHon paborte.

Pa6bora c uHpopmaumeii:



ymeHue BblbUpaTtb, aHaM3MPOBaATb W MHTEPNPETUPOBaTb WMHPOPMALUIO
Pa3NnMYHbIX BUA0B N GOpPM NpeacTaBieHns, NOAYyYaeMy0 U3 Pa3HbIX UCTOYHMKOB
(Hay4yHO-NoONynApHaa AuTepaTypa XMMWUYECKOTO COAEP)KAHMA, CNpPaBOYHbIE
nocobus, pecypcbl WMHTEpPHETAa), KPUTUYECKU OLEHUBaATb MNPOTMBOPEUMBYIO W
HeA0CTOBEPHYHO MHPOPMaLULO;

yMeHWe NPUMEHATb PasInyHble MeToAbl U 3anpocbl NpU NoUCKe n otbope
nHGOPMaLMM N COOTBETCTBYHOLMX AaHHbIX, HEOOXOAMMbIX ONA BbINONHEHUA
y4ebHbIX M MO3HaBaTeNbHbIX 33434 onpeaenéHHOro TMna, npuobpeTeHne onbiTa B
obnactm umcnonb3oBaHMA  MHPOPMALMOHHO-KOMMYHUKATUBHbLIX  TEXHONOTUN,
OBJIafleHWNe KyNbTypOor aKTUBHOIO UCMO/Ib30BAHMUA PA3INYHbIX MOUCKOBbLIX CUCTEM,
CaMOCTOATE/IbHO BbIBMPATb ONTUMaNbHYO GopMy NpeacTaBaeHnsa HGopMaLmm 1
WNNIOCTPUPOBATL pellaembie 334a4M HECNOXKHbIMU CXeMaMW, AuarpaMmmamu,
Apyrumm dopmamm rpadmkm n X KOMBMHAUNAMK;

YMeHMe MCcnonb3oBaTb WM aHanM3MpoBaTb B npouecce y4yebHON U
nccnefoBaTeNbCKOM AeATeNbHOCTM MHOOPMALMIO O BAUAHUM NMPOMbILLIIEHHOCTH,
CENbCKOro XO035IUCTBA M TPAHCMNOPTa HA COCTOAHME OKPYXKalowen MNpUpoaHON

cpeabl.
KommyHUKaTUBHbIE YHUBEpCaibHble yuebHble peiicTtBuA:

YMeHUA 3adaBaTb BoOMpocbl (B xome Auanora wu (Mnu) AUCKyccuu) no
cywectsy obcykgaemoit  Tembl, GOpMyAMpoBaTb  CBOM  MpPeasoXeHUs
OTHOCUTE/IbHO BbINO/IHEHMA NPEA/IOXKEHHOM 3a4a4K;

YMEHUA  NpPeacTaBnAaTb  NOMYyYEHHble  pe3ynbTaTbl  NO3HABATE/IbHOM
[eATEeNIbHOCTM B YCTHbIX U MUCbMEHHbIX TEKCTax; AenaTb npe3eHTauumio
Pe3yNbTaTOB BbINOJIHEHUA XMMUYECKOTrO 3KCrnepumeHTa (nabopaTopHOro onbITa,
nabopaTtopHoit paboTbl NO UCCNeL0BAHMIO CBOMCTB BELWECTB, y4eOHOro NpoekKTa);

YMeHMA Yy4yebHOro COTPYyAHMYECTBA CO CBEPCTHUKAaMM B COBMECTHOM
NMO3HABaTe/IbHOM WU UCCNefoBaTeNbCKOM  AeATEeNbHOCTM  NPU  pelleHumn
BO3HMKaOWMX Npobnem Ha OCHoBe y4yéTa OOWMX MHTEPECOB M COMNACOBAHMUA
nosmuuin (obcyaeHnsa, oOMeH MHEHUAMM, KMO3TFOBble LUTYPMbI», KOOPAUHALUMSA
COBMECTHbIX [AEWCTBUI, ONpeaeneHne KpuTepueB MO OLEHKe KayecTBa
BbINONHEHHOW paboTbl n Apyrue).



PerynatuBHble yHuBepcanbHble yuebHble 4eACTBUA:

YMEHME CaMOCTOATE/IbHO OnNpeaensaTb Uenn AeAaTeNbHOCTWU, MAaHMPOBATb,
OCYLLECTB/IATb, KOHTPO/IMPOBATb U NPU HEOOXOAMMOCTU KOPPEKTUPOBATb CBOH
AEeATeNbHOCTb, BbIbMpaTb Hanbonee appeKTMBHbIE CNOCObbLI peweHna y4ebHbIX K
no3HaBaTe/IbHbIX 3343y, CaMOCTOATE/IbHO COCTaBAATb MAN  KOPPEKTUPOBATb
NPeasioKeHHbIA anroputm AEeWCTBUIA NPU  BbINOJIHEHUW 33af@HUA C YY4ETOM
NONYYEeHMA HOBbIX 3HAHWI 006 M3ydyaemMbiXx OOBEKTAX — BELLECTBAX U peakuumax,
OLLeHMBATb COOTBETCTBME MOJIYYEHHOrO pe3ysbTaTa 3asaB/E€HHOW Lenu, yMeHue
NCNO/1Ib30BaTb M aHA/IN3NPOBATb KOHTEKCTbI, NpeaJ/siaraemMble B YCI10BMWN 3a4aHUN.

NMPEAMETHbIE PE3Y/1bTATbI

B coctaBe npeaMeTHbIX pe3ynbTaToB MO OCBOEHUIO 06s53aTenbHOro
coaeprkaHus, YCTaHOBMEHHOrO AaHHOW d¢eaepanbHo paboyelrr nNporpammon,
BbIAENAIOT: OCBOEHHble 00y4aloWMMNCA Hay4dHble 3HaAHMA, YMEHMA U cnocobbl
Aencreui, cneuuduyeckme ana  npegmeTHon obnactm  «Xumua», BUAb
AEATENbHOCTM MO MONYYEHUIO HOBOFO  3HAHWUA, €ro  MHTepnpeTauuu,
npeobpa3oBaHMIO N MPUMEHEHUIO B Pa3/IMYHbIX y4€OHbIX M HOBbIX CUTyaLMAX.

K KoHLy 0by4eHUs B 8 Knacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM YpPOBHe
[O/IKHbI OTPa*KaTb CGOPMUPOBAHHOCTb Y OOYUAIOLLNXCA YMEHUIA:

1. PaCKpbIBAaTb CMbIC/T OCHOBHbIX XMMWYECKMX MOHATUIN: aTOM, MOJIEKYNa,
XMMUYECKUIN 3N1EeMEHT, MPOCTOE BELLECTBO, C/NOXKHOE BELLeCTBO, CMECb
(opHOpOAHaA U HeogHOPOAHAsA), BANEHTHOCTb, OTHOCUTE/IbHAA aTOMHAA U
MO/IEKYNISiPHAA Macca, KONMYECTBO BELLECTBA, MOJIb, MOJIAPHAA Macca,
MaccoBaA A0NA XMMMUYECKOrO 3/1EMEHTA B COEAMHEHUW, MOSAPHbIN
06BbEM, OKCUA, KUCNOTa, OCHOBAHWE, COJ/b, 3/IEKTPOOTPMLATENBHOCTD,
CTeneHb OKMUCNEHMA, XMMMUYECKaa peaKkuua, KnaccmpuKauma peakuumi:
peakumMn COeaMHEHMUA, pPeaKuMU Pa3NoXKEeHUs, peakuMn 3aMelLeHuns,
peakumn obmeHa, 3K30- M IHAOTEPMUYECKME pPeaKkLnK, TeNN0BON 3PdeKT
peakuuu, A4po aTOMa, 3/IEKTPOHHbLIN CNOM aToOMa, aTOMHas opbuTanb,
paguyc aToma, XMMUYECKas CBA3b, NONAPHAA U HEMNOASAPHAA KOBa/JIEHTHaA
CBA3b, MOHHaA CBA3b, MOH, KAaTWMOH, AHWOH, PACTBOP, MacCCoBaA A0NA
BelecTBa (MPOUEHTHaA KOHLLEHTPALUMA) B pacTBopeE;



WANIOCTPUPOBATL B3aMMOCBA3b OCHOBHbBIX XMMMUYECKUX MNOHATUA WU
NPUMEHATb 3TU NOHATMA NPU ONMUCAHMUM BELLLECTB M UX NPEBPALLEHUN;

MCNO/Ib30BAaTb XMMWYECKYD CUMMBOJIMKY pJAA  cocTaBnaeHunsa Gopmyn
BELLECTB M YPABHEHUM XMMUNYECKUX PEAKLLNIA;

onpeaensATb Ba/€HTHOCTb aTOMOB 3/1€MEHTOB B GBUHAPHbIX COEANHEHUAX,
cTeneHb  OKUCNEHUS  3/1eMEHTOB B OMHAPHbIX  COEAUHEHMAX,
NPUHAANEKHOCTb BELLEeCTB K OnpeaenéHHOMY K/accy COeAMHEHWI no
dbopmynam, BMA XMMWYECKOM CBA3M (KOBasieHTHAaa WM WOHHasA) B
HeopraHMYeCcKNX coeguHEHURAX;

pacKpbiBaTb Ccmbicn [lepmnoamnyeckoro 3akoHa [. W. MeHpgeneesa:
AEMOHCTPMPOBATb MOHUMAHME MNEPUOAMYECKON 3aBUCMMOCTU CBOMCTB
XMMUYECKMX 3/IEMEHTOB OT MX MOJIOXKEHUA B [lepnoanyeckon cucteme,
3aKOHOB COXPaHEHMA MacCbl BeLLecTB, MOCTOAHCTBA COCTaBa, aTOMHO-
MOJIEKYNAPHOro yYyeHnA, 3aKkoHa ABoraapo;

onucbiBaTb WM XapakTepu3oBaTb TabaunuHyio d¢opmy [llepmnoanyeckomn
CUCTEMbl  XMMMUYECKUX 3S/IEMEHTOB: pPa3Nnyatb MNOHATUA  «I/1aBHaA
noarpynna (A-rpynna)» n «noboyHaa noarpynna (b-rpynna)», manvie u
b6onblwmne nepuogbl, COOTHOCUTb 0OOO3HAYEHUA, KOTOPble WMMEKTCA B
Tabnnue «[llepuoanyeckas cucTema XMMUYECKUX 3snemeHTos M. W.
MeHpeneesa» C UYWUC/NOBbIMWU  XapPaKTEPUCTUKAMWU CTPOEHUA aTOMOB
XMMUYECKUX 3N1eMEHTOB (COCTaB M 3apag, A4pa, obLiee YUCN0 31IEKTPOHOB
N pacnpeaeneHme ux no aNeKTPOHHbIM CNOAM);

KnaccuduumMpoBaTb XMMMUYECKNE 3/IEMEHTbI, HEOPraHNUYEeCKNE BELLECTBA,
XMMUYECKNEe peakuum (Mo YMcay M COCTaBY YYacTBYHOLWIMX B peaKkuuu
BELWECTB, N0 Tena10BoOMy 3 PeKTy);

XapakTepmsoBaTb (onucbiBaTb) 06WME XMMMYECKME CBOMCTBA BELLECTB
Pa3NINYHbIX KNaccos, noaTBepKaan onucaHue npumepamm
MOIEKYNSPHbIX YPAaBHEHUI COOTBETCTBYHOLLMX XMMUYECKUX PeaKLUi;

NMPOrHo3npoBaTb CBOMCTBA BelwecTts B 3aBUCMMOCTN OT NX KaYE€CTBEHHOTIO
COCTaBa, BO3MOXHOCTU NPOTEKAHUNA XUMUNYECKUX I'IpeBpaIJ.I,EHVIﬁ B
Pa31NYHbIX YCN1OBUAX;



10.

11.

12.

BbIYMCNATb OTHOCUTENBHYIO MONEKYNSAPHYIO U MONAPHYO MacChl BELLLECTB,
MacCOBYI0 [OJIl0 XMMWYECKOro 3/1eMeHTa Mo ¢opmyne CoeauHEeHus,
MaccoByl0 [O0/l0 BelwecTBa B pacTBOpe, MNPOBOAWUTb PACYyéTbl MO
YPaBHEHUIO XMMMUYECKOMN peakuuu;

NPUMEHATb OCHOBHbIE ONepaLmmn MbICAUTENbHON AeATENbHOCTM — aHaNN3
M CUHTE3, cpaBHeHMe, 0boblieHre, cucTtemaTnsaumio, Knaccudukaumio,
BblABI€HME MNPUUYMHHO-C/IEACTBEHHbIX CBA3eM — ANA U3YyYEeHUS CBOWCTB
BELWECTB W XMMWUYECKUX pPeakUUi, ecCTeCTBEHHO-HayyHble MeToAbl
No3HaHMA — HabnogeHue, U3MepeHne, MoAEeNUPOBAHNE, IKCNEPUMEHT
(peanbHbI U MbICNEHHbIN);

cnefosaTb  MpaBuAam  MNOMb30BaHUA  XMMMYECKOM  nocygon M
nabopatopHbiMm o0b6opyaoBaHMEM, a TaKXe MnpaBuMaam obpaleHus ¢
BELeCTBaMM B COOTBETCTBMM C WMHCTPYKUMAMW MO  BbINOJHEHUIO
NabopaToOpHbIX XMMMYECKMX OMbITOB MO MNOAYYEHUIO W cobupaHuto
ra3oobpasHbiXx BelwecTs (Bogopoga W Kucaopoda), NPUrOTOBAEHUIO
pPacTBOPOB C onpeaenéHHOM MaccoBOM A0EN PAaCTBOPEHHOIMO BELLECTBa,
NNaHWpPoBaTb WU  MNPOBOAUTb  XMMWYECKME  SKCMEPUMMEHTbl  No
pacrno3HaBaHWUIO PAaCTBOPOB LWEoYEer U KUCNOT C MOMOLLbIO MHANKATOPOB
(nakmyc, peHondTanenH, MeTUnopaHK 1 apyrue).

K KoHLy 0byuyeHus B 9 Knacce npegMeTHble pe3ysibTaTbl Ha 6a30BOM YpPOBHE

[AOSIKHbI OTPaXKaTb CGOPMUPOBAHHOCTb Y OOYYAIOLLMXCA YMEHUIA:

1.

PAcKpbIBaTb CMbIC/1 OCHOBHbIX XUMMUYECKUX MOHATUM: XMMUYECKUN
3N1eMEeHT, aTOM, MONEeKy/la, MOH, KaTMOH, aHMOH, MPOCTOE BELLeCTBO,
CNOXHOE BELLEeCTBO, BA/IEHTHOCTb, 3/IEKTPOOTPULATENBHOCTb, CTEMEHb
OKUC/NIEHUSA, XMMUYECKAA peaKkuma, XMMUYECcKasa CBA3b, TENN0BOM 3dPeKT
peakumn, MONb, MOASPHbLIA  0OBEM, PacTBOpP, INEKTPOAUTHI,
HE3NEeKTPO/INTbI, 3/IEKTPOANTUYECKAA AMCCOUMALNA, PeakUMNU MOHHOTO
obmeHa, KaTanuM3aTop, XMMWUYECKoe paBHoBecue, obpaTumble w
HeobpaTMMmble peaKkuun, OKUCAUTENbHO-BOCCTAHOBUTENbHbIE pPeaKkuuu,
OKUCAUTENb,  BOCCTAHOBWUTE/NIb,  OKWUC/JEHME U  BOCCTAHOB/EHME,
annotponusa, amdpoTepHOCTb, XMMMUYECKan CBA3b (KOBaJIEHTHAas, MOHHaA,
MeTaN/IMYecKas), KPUCTaNINYEeCKaa pPeLéTKa, Koppo3us MEeTas/ios,



CNNaBbl, CKOPOCTb XMMWYECKOM peakuumu, npeaenbHoO AO0NyCTMMas
KOHueHTpauma MNAK sewecTsa;

WANIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XMMMUYECKUX MNOHATUMA WU
NPUMEHATb 3TU NOHATMA NPU ONMUCAHMUM BELLLECTB M UX NPEBPALLEHUN;

MCNONb30BaTb XMMMUYECKYID CMMBOJIMKY AN COCTaBieHUs Gopmyn
BELLECTB U YPaBHEHUI XMMUYECKUX PeaKkumii;

onpeaenaTb BaJIEHTHOCTb U CTEMEHb OKUC/IEHUA XMMWUYECKUX 3/IEMEHTOB
B COEOMHEHMAX pPas/IMYHOro COCTaBa, MPUHALNENKHOCTb BELWEeCTB K
onpenenéHHOMY Kaaccy coeguMHeHun no Gopmynam, BUL XMMUYECKOM
CBA3N (KOBaNeHTHasA, MOHHAsA, MeTaN/InYecKas) B HeopraHUYecKux
CoeaAVHEeHUAX, 3apAL MOHA NO XMmuUieckon Gopmyne, xapaKTep cpeabl B
BOAHbIX PAaCTBOPAX HEOPraHMYECKMUX COeOQUHEHWUIN, TUM KPUCTAIINYECKON
PEeLETKN KOHKPETHOIO BELLLECTBA;

packpbiBaTb cmbicn [lepunoanyeckoro 3akoHa [. WU. MeHpgeneesa w
AEMOHCTPMPOBATL €ro MNOHMMaHMe: OMUCbIBaTb M XapaKTepu3osaTb
TabanuHyro popmy lMepmogmyeckor CUCTEMbI XMMWYECKUX 3N1EMEHTOB:
pa3nuyatb MNOHATMA «rnaBHas nogrpynna (A-rpynna)» M «nobo4yHas
nogrpynna (B-rpynna)», manble wn 6onbwure nepuoabl, COOTHOCUTb
0b603HaYeHUA, KOTOpble MMEKTCA B Nepuogumyeckon Tabnuue, ¢
YUC/IOBbIMU  XaPAKTEPUCTUKAMM  CTPOEHUA  aTOMOB  XMMMYECKUX
anemMeHToB (COoCTaB M 3apsa Aapa, obuee YUCAO 3S/IEKTPOHOB MU
pacrnpefeneHMe UX MO 3/1IEKTPOHHbIM cnosAMm), 06bACHATL o0bLlue
3aKOHOMEPHOCTU B U3MEHEHUWN CBOMCTB 31EMEHTOB U UX COEAUHEHUN B
npegenax Mmanbix NepuoaoB U rMaBHbIX NOArpynn ¢ yY4ETOM CTPOEHUA UX
aTOMOB;

KnaccnpuumpoBaTb XMMMUYECKME 3/1EMEHTbI, HEOPraHMYEeCcKMe BeLLecTBa,
XMMUYECKNEe peakuum (Mo YMcay M COCTaBY YYacCTBYHOLWIMX B peaKkuuu
BeLecTs, No TensoBomy 3¢PeKTy, N0 UIMEHEHUIO CTEMEHEN OKUCNEHMUA
XUMUYECKUNX 2/IEMEHTOB);

XapaKTepmnlosaTtb (OHMCbIBaTb) o6u.w1e “n cneu,md)mqecme XMMHU4ecCKune
CBOMCTBA MPOCTbIX W C/ZOXHbLIX BewecTts, noarBepxXaad oOnmcaHume



10.

11.

12.

13.

14.

NPUMeEPaMM  MOJIEKYNAPHDBIX WU MOHHbIX YPaBHEHWI COOTBETCTBYHOLLUX
XMMUYECKNX PeaKLni;

COCTaBNATb YPABHEHUA 3/IEKTPONUTUYECKOW  [UCCOLMALMU  KUCAOT,
eno4yem W Cconen, MONHble U COKPALWEHHbIe YpPaABHEHWA peakLuui
NOHHOrO obmeHa, ypaBHeHUA peaKkuui, NOATBEPMKAAOLLNX
CYLLECTBOBAHME TEHETUYECKOM CBA3N MeXAy BeLLecTBaMM Pa3INYHbIX
KNaccos;

PacKpbIBaTb  CYLIHOCTb  OKMCAUTENbHO-BOCCTAHOBUTE/NbHbLIX  peakuui
nocpeacTBOM COCTaBNEHUSA 3/IEKTPOHHOIo 6anaHca aTUX peakumii;

NPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBMCMMOCTU OT WX CTPOEHMUS,
BO3MOMHOCTM MPOTEKAHMA XUMMUYECKUX NPEBPALLEHUI B Pa3NUYHbIX
YCNOBUAX;

BbIYMCNATb OTHOCUTENbHYIO MOIEKYNIAPHYIO U MOIIPHYIO MacCChl BELLLECTB,
MacCOBYI0 [OJIl0 XMMWYECKOro 3/IeMeHTa Mo ¢opmyne CoeanHEHMUS,
MacCoBYlO [OO0NI0 BELWecTBa B pPacTBOpPe, NPOBOAUTb PacCYyéTbl MO
YPaBHEHMIO XMMNYECKOWN peakumu;

cobnogatb  npaBuMaa  NONb30BAaHMA  XMMMUYECKOM  nocygon U
nabopatopHbiM o0bopyaoBaHMEM, a TaKXe npaBuna obpalleHua ¢
BEWeCcTBaMM B COOTBETCTBMM C MHCTPYKUMAMM MO  BbIMOJIHEHUIO
NabopaTopHbIX XMMWUYECKMX OMbITOB MO MNOAYYEHUIO WU cobupaHuio
ra3oobpasHbix BellecTs (aMMKUaKa 1 YIIEKMUCIONO rasa);

NPOBOAUTbL  pPeaKkuuu, MOATBEPKAAIOLWIME  KAYeCTBEHHbIA  COCTaB
Pa3NINYHbIX BELLECTB: Pacno3HaBaTb OMbITHbIM NYTEM Xi0pua-, bpomua-,
nogua-, KapboHat-, docdaT-, cuamkaT-, cynbdaT-, MOAPOKCUA-NOHDI,
KaTMOHbl aMMOHWS N MOHbI M3YYEHHbIX METaN0B, NPUCYTCTBYOWME B
BOAHbIX PaCTBOPAX HEOPraHNYECKMX BELLLECTB;

NPUMEHATb OCHOBHbIE ONEPaLUN MbICIUTENbHOWN AEATENbHOCTU — aHaNu3
M CWHTE3, cpaBHeHMe, o0606uleHMe, cucTeEMaTM3auUMio, BbIABAEHUE
NPUYMHHO-CNEACTBEHHbIX CBA3EN — AN U3YYEeHMA CBOMCTB BELLECTB W
XUMUYECKUX pPeaKkLWnih, eCcTeCTBEHHO-HAy4Hble MeToAbl MO3HAaHUA —



Ha6I'IPO,£I,EHM€, namepeHune, mogennposaHne, sKCNepMMeHT (peaanblﬁ 7

MbIC/IEHHbIN).

TEMATUYECKOE N/TIAHUPOBAHUE

8 K/1ACC
Konnuectso yacos
Ne HaumeHoBaHMue pa3genos u
KoHTponbHbIE
n/n Tem nporpammbl Bcero
pabotbl
Paspen 1.MepBoHavasnbHble XMMUYECKUE NOHATUA
Xummna — BaxKHaA obnacTtb
eCcTecTBO3HaHMA U
1.1 . 5
NPaKTU4YECKOM AeATENbHOCTHU
yenoBekKa
BellectBa n xmummyeckme
1.2 15 1

peakumm

MpakTnueckmne
pabotbi

s
o
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Paspen 2.Ba)kHeliwmne npeacTraBUuTeIn HEOPraHMYECKUX BelecTs

51 Bo3ayx. Kucnopog,. MNoHatne 06 6
' OKCMaax

Bogopoga. lNoHATMEe 0 KncnoTtax u
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conax

53 Bopna. PactBopsbl. MoHATME 06 c
' OCHOBaHMAX

OCHOBHbIle Knacchbl
2.4 5 11
HeopraHn4yeckunx coeanHeHunun
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Pasgen 3.Mepuoguueckunii 3aKoH 1 NMepuroguueckas cucrema xmmudeckux sanemenTos 1. U. MeHpgeneesa. C:
cBA3b. OKNCNUTENbHO-BOCCTAaHOBUTE/IbHbIE peaKLmumn
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MeproanYECKUA 3aKOH U
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MNepuognyeckana cucrtema
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XUMUYECKUX anemeHToB [1. U.
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MeHpeneesa. CTpoeHMe aToma
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3.2

Xummnyeckas cBA3b.
OKucnanTenbHo-
BOCCTAHOBUTE/IbHbIE PeaKLnmn

UTtoro no pasgeny
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Pe3epBHOe Bpems

OBLUEE KOJIMYECTBO YACOB NO
MPOrPAMME

9 KNNIACC

Ne n/n

Paspen 1.BewwectBo n Xumunyeckme peakumum

1.1

HaMMEHOBaHMepa3AEHOBMTEM

nporpammbl

MoBTOpeHue 1 yrnybneHne 3HaHU OCHOBHbIX

pas3genos Kypca 8 Knacca

68

KonunyecrBo 4yacos

Bcero

KOHTpOAnbHble
paboTbi
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MpaKTnyeckue
paboTbl
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1.2

OCHOBHbI€ 3aKOHOMEPHOCTU XMMUYECKUX
peakumi
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3I'IEKTpOI'IMTW-IeCKa$I anccoumnauymna.
Xumunyeckue peakunmn B pacTteopax
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Paspgen 2.HemeTtannnvl u nx coegnHeHus

91 O6wan xapaKTepUCTUKA XMMUYECKUX 4
' anemeHToB VIIA-rpynnbl. [anoreHbl
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O6111an XapaKTePUCTUKA XUMUNYECKUX
2.2 anemeHToB VIA-rpynnbl. Cepa n eé
coeAnHeHuA

O6Lwan xapaKTepmnCcTMKa XMMNYECKUX
2.3 anemeHToB VA-rpynnbl. A30T, pochop u nx
coeguHeHuna
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O6111an XapaKTePUCTMKA XUMUNYECKUX
2.4 anemeHTOB IVA-rpynnbl. Yrnepoa u KpemHuni
M UX cCoeanHEeHUA

UToro no pasgeny

Paspen 3.Metannbl n Ux coeaguHeHuUs

3.1 Obuwume cBoicTBa METaNNoB

3.2 BakHelLwne meTannbl U X COeANHEHUSA

Wtoro no pasgeny

Paspgen 4. Xumusa n oKkpyawuana cpeaa

4.1 BewecTBa n maTepuanbl B XXU3HM YeN0OBEKaA

25

16

20
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WTtoro no pasgeny

Pe3epBHOe Bpems

OBLUEE KOJTMYECTBO YACOB NO NMPOrPAMME

NOYPOYHOE NJTIAHUPOBAHMUE

8 K/Z1ACC
Ne
Tema ypoka
n/n

MNpeameT XumMmnun. Ponb XMMUK B XKMU3HU
yesioBeKa. Tena v BewecTBa

NoHATHE O meTogax MO3HAHMA B XMMUHU

MpakTuyeckan paborta Ne 1 «Mpasuna

paboTbl B 1abopatopmmn 1 NPUEMBDI
obpaleHma c nabopaTopHbIM
obopyaoBaHMem»

Yucrble Bewectsa u cmecun. Cnocobbl
pasgeneHunsa cmecei

MpaKTnyeckas pabota Ne 2

«PaspeneHne cmecei (Ha npumepe
OYUCTKM NOBAPEHHOW CONU)»

ATOMbI U MONEKY DI

68

Konnuecrso yacos

Bcero

KoHTpoOnbHbIE
pabotbl

MpakTnyeckune
pabotbi

[ara
U3YYEHM:


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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Xnmmyeckme anemeHTbl. 3HaKn
(CMMBOI’IbI) XUMUNYECKUX SNEMEHTOB

npOCTbIe M CNOXKHble BELWECTBA

ATOMHO-MONEKYNAPHOEe y4yeHue

3aKOH NOCTOAHCTBA COCTaBA BELLECTB.
Xumunyeckaa ¢opmyna. BaneHTHOCTb
aTOMOB XMMUYECKMX 3/1IEMEHTOB

OTHOCMTENbHAA aTOMHaA macca.
OTHOCKTEeNnbHaA MmoaekynApHasa macca

MaccoBas 40N XMMUYECKOTO 3/1eMeHTa
B COEANHEHMM

Konunyectso Bewectsa. Monb.
MonapHasa macca

dunsnyeckne n xmummyeckmne SBNeHuA.
Xumunueckasn peakymna

MpPU3HaKK U YCNOBUA NPOTEKAHUSA
XUMUYECKUX peaKLmii

3aKOH COXpPaHeHWA MacCbl BELLECTB.
XUMMYecKune ypaBHeHUs

BbluncneHunsa konnyectsa, Macchbl
BELLECTBA MO YPaBHEHUAM XMMUNYECKUX
peakumi

Knaccudumkauma XuMmnyeckux peakumia
(coeanHeHun, pasnoxKeHus,
3amelleHns, obmeHa)

M. B. JlJomoHOCOB — Y4Y€HbIN-
sHUMKNoneaucT. 0bobieHne u
cMcTemaTu3auma 3HaHUM

KoHTponbHas pabota N2l no Teme


https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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«BewecTBa U xummnyeckune peakunmn»

Bo3ayx — cmecb rasos. Coctas Bo3agyxa.
Knucnopog, — anemeHT 1 npocrtoe
BewecTtso. O30H

dusnyeckne U XMMmMYecKkne CBOMCTBa
KMcnopoga (peakumm oKucneHus,
ropeHue). MoHAaTHe 06 okcnpaax

Cnocobbl NoNy4eHUA KNCNopoaa B
Nlabopatopmn 1 NPOMbILLIEHHOCTW.
MNpnumeHeHne KUcnopoaa

TennoBoi apPeKT XMMUYECKOM
peaKkuum, NOHATUE O TEPMOXMMUYECKOM
YPaBHEHWUU, 3K30- M SHAOTEPMUYECKUX
peakumaAx

Tonauso (HedTb, yrosib N MeTaH).
3arpsisHeHue Bo3ayxa, cnocobbl ero
npeaoTBpaLeHnn

MpakTuyeckan paborta Ne 3 no teme
«Mony4yeHue n cobnpaHmne KMcNopoaa,

n3yyeHue ero CBOMCTBY

Bogopoa — anemeHT 1 npocToe
BeLLecTBo. HaxoxaeHue B npupoae

dusnyeckne u XMMmMYeckne CBOMUCTBa
Bogopoaa. NpumeHeHue Boaopoaa

lNoHATME O KMCNOTax 1 conax

Cnocobbl NnonyyeHMa Boaopoaa B
Nabopatopumn

MpakTuyeckan paborta Ne 4 no teme

«MonyyeHne n cobmpaHune Bogopoaa,
N3y4YeHune ero CBOMCTB»


https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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32

33

34

35

36

37

38

39

40

41

42

43

44

MonapHbIN 06bEM razoB. 3aKoH
Asoragpo

BbluncneHua ob6véma, KonmyecTsa
BeLLeCTBa rasa no ero M3BeCcTHoOMy
KOZIMYeCTBY BeLLecTBa Uan ob6bémy

BbluncneHnsa o6bEMOB ra3os no
YPaBHEHWIO peaKuum Ha OCHOBE 3aKOHa
06BEMHbIX OTHOLLUEHWI ra3oB

dur3nyeckme u Xummnyeckmue CBOMCTBA
BObl

CocTtaB ocHoBaHMUI. NMoHATHE 06
MHAMKaTopax

Bopa Kak pacrtBopuTenn. HacbiweHHble u
HEeHacCbIWEHHbIE PACTBOpPLI. Maccosas
4onA seuwlecrtsa B pacrteope

MpakTuyeckan paborta Ne 5 no teme

«MpurotoBneHne pacTBopoB ¢
onpeaenéHHOM MmaccoBon gone
pPacTBOPEHHOrO BELLECTBA»

KoHTponbHasa pabota N22 no teme
«Kucnopoa. Bogopoga. Boga»

OKcnabl: cocTaB, KnaccnupuKkaums,
HOMEHKNaTypa

MNonyyeHune n xsmumunyeckume CBOMCTBA
KMCNOTHbIX, OCHOBHbIX U aM(bOTeprIX
oKCngos

OcHOBaHUA: COCTaB, KnaccupurKkaums,
HOMEHKNaTypa

MonyyeHne n Xmumndyeckme cBoMCTBa
OCHOBaHUM

KucnoTbl: cocTas, Knaccupukaums,


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342
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HOMEHK/aTypa

MonyyeHne n XMMMUYECKMe CBOICTBA
Kucaot

Conu (cpegHue): HOMeHKANaTypa,
Cnocobbl Mony4yeHUs, XMMUYeCKne
CBOMCTBA

MpakTuyeckan paborta Ne 6. PeweHne

9KCNEePUMEHTAJIbHbIX 33434 NO Teme
«OCHOBHble KNacCbl HEOPraHNYECKNX
coeANHEHNN»

leHeTnYecKan CBA3b MeXAy Knaccamm
HEeOopraHMYEeCKNX COeaMHEHN

0O606ueHMe N cucTtemaTnsauma 3HaHUM

KoHTponbHas pabota Ne3 no teme

"OCHOBHbI€ KNaccbl HEOPraHMYECKUX
coeguHeHnn"

MepBble NOMbITKU KNaccupuKaLmnm
XUMWYECKUX 31eMeHTOB. MNoHATHEe o
rpynnax cxoaHbIX 31eMeHTOB

Meproanyeckuii 3aKoH u
MNeprnoanyeckasa cmctema XMMUYECKnNxX
anemeHToB [. U. MeHpeneesa

Mepuoaepl, rpynnel, noarpynnbl
CrpoeHune atomoBs. CocTaB aTOMHbIX
agep. N3otonbl

CTpoeHue 3NeKTPOHHbIX 060/104eK
aTOMOB 3anemeHToB MNepuogmyeckoi


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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66

cuctemol . . MeHpeneesa

XapaKTEpPUCTMKA XMMMYECKOTO 3/IeMeHTa
Nno ero NosioKeHuto B MNepuoanyeckom
cucteme . N. MeHpeneesa

3Ha4veHue lepmMogmyecKkoro 3akoHa aaa
pPa3BUTUA HAYKKU U NpakTuKu. . U.
MeHgeneeB — y4€HbliA, Negaror 1
rpaxKgaaHuH

PesepBHbIl ypoK. O606LieHME U
cuctemaTtusauma 3HaHun /
Bcepoccuitckan nposepoyHas pabota

KoHTponbHas pabota N24 no Teme

«CTpoeHMne atoma. Xumuyeckas cssasb» /
Bcepoccuiickas npoBepoyHas paboTa

3I'IEKTpOOTpVILI,aTEI'I bHOCTb aTOMOB
XUMUNYECKUX 31EMEHTOB

MOHHaAa xumn4yecKkasn cBAsb

KosaneHTHaA nona pHaA Xummn4yeckan
CBA3b

KosaneHTHan HenonApHaAa Xmumm4yecKaa
CBA3b

CreneHb oKkUcneHua

OKNCANTENbHO-BOCCTAHOBUTE/NbHBIE

peakumm

OKncnmTenm n BOCCTaHOBUTENN


https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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PesepBHbIl ypoK. 0606LeHne 1
67 cMcTemaTmsaums 3HaHU No Teme 1
«CTpoeHune aToma. XMMHUYecKasn CBA3b»

68 Pe3epBHbIl ypoK. 0606LeHne 1 1
cucTeMaTm3aLma 3HaHUM

OBLEE KOMMYECTBO YACOB MO NMPOIrPAMME 68 5 4
9 K/N1ACC
Konuuectso yacos
Ne Tema ypoka Data
Ma ypoK KoHnTpo e Mpa eckue
n/n Beero HTPONbHbI paKTUYecKu nayueHu:
pabotbl pabotbi

Mepuoanyeckuin 3aKoH.
1 MNepuognyecKan cMctema XMMnYecKunx 1
sanemeHToB . U. MeHpeneesa

3aKOHOMEPHOCTU B U3SMEHEHUN
2 CBOMCTB XMMUYECKUNX 3N1EeMEHTOB 1
nepBsbiX TPEX NEPNOLOB

Knaccndumkauma n HomeHknaTypa
HEeopraHMYeCcKMX BELLECTB

Buabl XMMUYECKOW CBA3U U TUMDI
KPUCTaNNNYECKUX PELLETOK

KoHTponbHas pabota N2l no teme
«[oBTOpeHMe u yrnybneHune 3HaHU

OCHOBHbIX pa3aesnoB Kypca 8 Knacca»

Knaccudukauma XMMmnYeckux peakumia
No PasNNYHbIM NPMU3HAKaM


https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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lMoHATNE O CKOPOCTU XMMMUUYECKOMN
peakunu. NMoHATUE O FOMOTeHHbIX U
reTeporeHHbIX peakumnax

MNoHATHE O XMMMYECKOM paBHOBECUMN.
CDaKTOpr, BANAKOWNE Ha CKOPOCTb
XMMUYECKOM peakunn n nonoxeHme
XUMHNYECKOIo paBHOBECKA

OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE
peakunmn

Teopwua aNeKTPOAUTUYECKOM
anccoumaumnm. CunbHble n cnabble
3N1EKTPONUTDI

MoHHble ypaBHEHWUA peaKLmi

XMMUYecKne CBOMCTBA KUCNOT U
OCHOBaHMM B CBETE NPeACTaBAeHNN 06
3NEKTPOIUTUYECKOWN aMccoumaumm

XUMun4yeckme CBOMCTBa CONEN B CBETE
npeacrtaBneHmin o6
3N1EKTPOJIUTUYECKOM AMccoumanmm

MoHATHMe o rnaponnse cone

O6obueHne n cuctemaTmsaums
3HaHUMN

MpaKkTnyeckasa pabota N2 1. «PelweHune

KCNEPUMEHTA/IbHbIX 3a4a4Y»

KoHTponbHasa paboTta N22 no teme


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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«DNEKTPONIUTUYECKAA AMCCoLMaLnA.
XUMUYecKme peakLmmn B pacTBopax»

O6Lan XxapaKTepUCT1Ka rasioreHos.
XuUMmYecKkume CBOMCTBA Ha Npumepe
xnopa

Xnoposogopoa. ConaHaa KMCNOTa,
XMMUYECKME CBONCTBA, NOyYeHMe,
npuMeHeHune

MpakTnyeckas pabota N2 2 no teme

«[MonyyeHne conAaHOM KUCNOTbI,
N3y4yeHune eé CBOMCTBY

BblumcneHns no ypaBHeHMAM
XMMMUYECKUX PeaKLUi, ecnm oguH 13
peareHTOB AaH B U3bbITKe

Ob6wwan xapaKTepuCTMKa 3N1eMeHTOB
VIA-rpynnbl

AnnotponHble moanduKaunm cepbl.
HaxoxaeHue cepbl U €€ coeANHEHU B
npupoae. Xummyeckme CBOMCTBA cepbl

CepoBoaopoa, cTpoeHue, dpusnyeckme
N XMMUYECKMe CBOMCTBA

Okcupbl cepbl. CepHas KMCNOTa,
dU3NYECKME N XMMMUYECKME CBOMCTBA,
npMMeHeHue

XMMunyeckue peakumu, nexauine B
OCHOBE NPOMbILIEeHHOro cnocoba
NoNly4eHUA CEPHOM KUCNOTbI.
Xumuyeckoe 3arpasHeHue
OKpY»KatloLen cpeabl COeANHEHNAMMU
cepbl

BblumcneHune maccosoi A0/n BbIXO4a


https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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NPOAYKTa peaKLmm

O6wan xapaKTepuCcTMKa 3N1eMEHTOB
VA-rpynnbl. A30T, pacnpocTpaHeHune B
npupoae, pusnyeckme n XuMmmnyeckme
CBOMCTBA

AmMunak, ero pusnyeckme u
XMMUYECKME CBOMCTBA, NONYYEHUNE U
npumeHeHue

MpakTuyeckan pabota Ne 3 no Teme

«MonyyeHMe aMmmaka, U3y4eHune ero
CBOMCTB»

A30THaA KMCNoTa, e€ pmUsnYeckune m
XMMMUYECKME CBOMCTBA

Mcnonb3oBaHWe HUTPATOB U CONEl
aMMOHMUS B KaYeCTBe MMHEPa/IbHbIX
yoo06peHnin. Xummyeckoe 3arpasHeHume
OKpYy’)KatoLwen cpeabl CoeaMHEeHUAMM
as3oTa

docdop. Okena, pocdopa (V) n
dochopHasa kucnota, Pusnyeckue m
XMMMYECKME CBOMCTBA, NONyYEHUE

Ucnonb3oBaHue dochaTtos B KauecTse
MWHepPanbHbIX ya06peHui.
3arpsAsHeHWe NpupoaHon cpenpl
dochatamm

Yrnepoga, pacnpocTpaHeHue B
npupoae, pusmyeckme u XuMmmn4yeckue
cBOMCTBaA

OKcuabl yrnepoaa, ux dusmyeckme m
XMMUYECKMe CBOMCTBA.
dKonornyeckune npobaemsl,


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

45

cBAA3aHHble C oKkcnaom yrnepoaa (V)

YronbHaa KNCNoTa U eé conu

MpakTuyeckan paborta Ne 4 no teme

"MonyyeHune yrnekmcnoro rasa.
KauecTBeHHan peaKkumsa Ha KapboHaT-

MOH

nepBOHa‘-IafIbele NOHATUA 06
OpraHN4YecKkunx sewecrtBeax Kak o
coegunHeHunAax yrnepoga

erMHMl‘a nero coegnHeHunA

MpakTuyeckan paborta Ne 5. PelweHne

IKCNEPUMEHTA/IbHbLIX 3a4a4 NO Teme
«BaHellme HemeTan bl U uUx
coeanHeHunAa»

KoHTponbHas pabota Ne3 no teme

«BarKHelwmne HemeTan bl U UX
coeanHeHunAa»

O6Lan xapaKTepPUCTUKA XMMUYECKUX
3N1eMEeHTOB — METa//IoB.
MeTannumyecKkas cBAsb n
MeTaN/InYecKana KpuctTanamyeckas
pewéTka. Pusnyeckme CBOMUCTBA
MEeTaN/oB

XMMUYecKume CBOMCTBA META/INOB.
INEKTPOXMMUYECKUI pAag,
Hanps»XeHW meTannos

Ob6uiue cnocobbl NonyyeHun
meTannos. Cnnasbl. BblunmcaeHma no
YPaBHEHUAM XMMUYECKMX PEAKLMMA,


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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47

48

49

50

51

52

53

54

55

56

eCc/in O4NH U3 peareHToB coaepxnt
npumecu

MNoHATHe o KOPPO3nn metannos

LLlenoyHble meTannbl

OKCMLI,bI N rmapoKkcnabl HaTpnAa U
KanunAa

LLlenoyHo3emenbHble MmeTanbl —
KanbLUWM U MarHni

BakHellwKne coeanHEHNn Kanbuma

0O606ueHMe 1 cuctemaTtmsaums
3HaHUM

KEcTKoCTb BOAbI U cnocobbl eé
yCTpaHeHUs

MpaKTnyeckan pabota Ne 6 no teme

"HKEécTkocTb BoAbl U MeToAbl eé
ycTpaHeHus"

ANOMUHUIA

AmdoTepHble CBOMCTBA OKcnaa u
rmgpoKkcnaa

Kenes3o


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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58

59

60

61

62

63

64

65

66

OKcuabl, TMAPOKCUAbI U CONMU XKenesa
(1) v »kenesa ()

0O606uleHne 1 cnctemaTmsaums
3HaHMM

MpakTuyeckan paborta Ne 7. PelweHne

IKCNEPUMEHTA/IbHbIX 3a4a4 NO Teme
«BaxkHelwune meTtansbl U UX
coegunHeHunAa»

BbluncneHuns no ypaBHeHUAM
XMMMWYECKUX PeaKkumii, eCnn oanH 13
peareHTOB AaH B U36bITKe Uan
COAEPKUT NPUMecK. BblumncneHus
MacCOBOM A0 BbIXOAA NPOAYKTA
peakumm

0O606ueHMe N cuctemaTmsaumn

3HaHUM

KoHTponbHas pabota N24 no teme

«BarHenLwme meTannbl N ux
coegunHeHuna»

Bewectsa u maTepunanbl B
I'IOBCEAHEBHOI\;I XKNU3HN YENOBEKA

Xumuyeckoe 3arpasHeHue
OKpYy»KatoLen cpeabl

Ponb xmmuu B pewieHumn
9KONI0TNYECKNX npoﬁneM

PesepBHbIl ypoK. O606L1IeHMEe 1
cucTemaTm3auma 3HaHWUM


https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

Pe3epBHbIl ypoK. 0606LeHne 1

67 . 1
CUCTEMATU3aLMNA 3HAHWUM
- PesepBHbIl ypoK. O606LeHMEe 1 1
cucTemaTn3auma 3HaHWUM
OBLEE KO/TMYECTBO YACOB MO MNMPOIrPAMME 68 4 7

NPOBEPAEMbIE TPEEOBAHUA K PE3Y/ILTATAM OCBOEHUA OCHOBHOM

OBPA30BATE/IbHOW MPOrPAMMDI

8 KNIACC

Kopg,
npoBepAemoro
pesynbraTa

1

1.1

MpoBepsaemble NpegMmeTHble pe3ynbTaTbl 0CBOEHUA OCHOBHOM
0bpasoBaTesbHOM NporpamMmmbl OCHOBHOro obuiero o6pasoBaHua

Mo Teme: «llepBOHA4YaNbHblE XMMUYECKUE NOHATUAN

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKMX NMOHATUM: aTOM, MOJIEKYNA,
XMMMUYECKUIA 3NEMEHT, MPOCTOE BELLECTBO, C/IOKHOE BELLECTBO, CMECh
(opHOpOAHaa W HeogHOPOAHAA), BANEHTHOCTb, OTHOCUTENbHAsA
aTOMHana W MONEKyNspHas Macca, KOJIMYECTBO BELLECTBa, MOJb,
MONAPHAA Macca, MaccoBas [ONA XMMMUYECKOro 3/1eMeHTa B
coeuHeHUN, MONAPHbIN 06BbEM, XMMMYecKasn peakuus,
Knaccudukauma  peakuuMm:  peakuMm  COeAMHEHUs,  peakuuu
Pa3NoOXKeHUs, peakuun 3amelleHusa, peakuum obmeHa, 3K30- MU
3HOOTEPMUYECKME peaKkuuun, Tennosol 3dpdeKkT peakuuu, pacTsop,

MaccoBad 0N BellecTBa (NPOLEHTHaA KOHLEHTPauUus) B pacTBope


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

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

2.1

2.2

2.3

2.4

UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKUX NMOHATUN WU

NMPUMEHATDL 3TU MOHATUA NPUN ONNCaHUN BELWECTB N UX npeBpau.l,eHMﬁ

MCMNONb30BaTb XMMMUYECKYID CMMBOMMKY AR COCTaBAeHUA opmyn

Bewects 1 ypaBHeHMl;'l XUMUYECKUX peaKu,Mﬁ

PacKpbiBaTb CMbICh 3aKOHOB COXpaHeHuA Maccbl BeuwecTs,
NMOCTOAHCTBA COCTaBa, ATOMHO-MONEKYNAPHOINro Yy4yeHuMA, 3aKOHa

Asoragpo

onpenenAaTb BaNEeHTHOCTb aTomoB 3/1eMeHTOB B 6VIHaprIX

coegunHeHunAax

KJ'IaCCMd)MLI'MpOBaTb XUMHUYECKHNE peaKUnNn (I'IO ymucny wm  CocCtaBy

YYaCTBYIOLLMX B peaKLLMK BELLLECTB, MO Ten0BoMy 3pdekTy)

BblMNCNIATD OTHOCUTENIbHYHO MONEKYNAPHYHO U  MONAPHYKO MacCcChbl

BellecTs

BblUNCNATbL MaACCOBYHO AO/II0 XMMUYECKOIo 3/1eMEHTA MO cbopmyne

coegunHeHus,
BblYNCNATb MaCCOBYIO A0/11H0 BELWECTBA B pacTtBope

NPUMEHATb eCcTecTBEHHOHAy4Hble MeToAbl NMo3HaHuA — HabawoaeHue,
M3MEpPeHWe,  MOAENMPOBAHWE,  IKCNEPUMEHT  (peanbHblt U

MbIC/IEHHbI)
Mo Teme: «BaxkHelWwKMe npeacTaBUTENIN HEOPTraHMYECKMX BELLLECTBY

PacKpbiBaTb CMbIC/T OCHOBHbIX XMUMUYECKUX NMOHATUN: OKCnAa, KNCNOoTa,

OCHOBaHWMe, CONb

onpeaenaTb NPUHAAIEKHOCTb BELWECTB K ONpeaenéHHOMYy Kaaccy

coeguHeHun no dopmynam

KnaccuduumpoBaTb HeOpraHMYeCKMe BeLLecTBa

XapaKTepu3oBaTb (ONMCbIBaTb) 06LIME XMMUYECKME CBOMCTBA BELLECTB



2.5

2.6

2.7

3.1

3.2

3.3

Pa3INYHbIX Knaccos, noarsepXxgan onuncaHume npummepamu

MONERYNAPHbIX ypaBHeHm‘& COOTBETCTBYHOWUNX XUMNYECKUX peaKu,Mﬁ

NMPOrHO3npPoOBaTb cBoOMCTBa BewectrB B  3aBUCMMOCTM OT WUX
Ka4eCTBEHHOINo COCTaBa, BO3MOXHOCTU NPOTEKAHNA XUMUYHECKUX

npeBpaLleHnin B pasINYHbIX YCI0BUAX

cnegoBaTb  MpaBuiamM  MOJb30BaHUS  XMMMYECKOM Mocydon U
nabopatopHbiM obopygoBaHMEM, a TaKXKe npaBuaam obpaleHus ¢
BELLeCTBAMW B COOTBETCTBUM C MHCTPYKUMSAMM MO BbINOJHEHUIO
NabopaTopHbIX XMMUYECKMX OMbITOB MO MOAYYEHUIO U COBUpPaHUIO
ra3oobpasHbix BewecTs (BogopoAa WM KUC/opoAa), NPUroTOBAEHUIO
pPacTBOpPOB C OMNpPeAenéHHoOM MaccoBOM Aosell  pacTBOPEHHOro
BELLEeCTBa, N1aHNMPOBaTb M MNPOBOAUTbL XMMUYECKME IKCNEPUMEHTBI MO
pacno3HaBaHMIO pPACTBOPOB LWENOYEN WU KUCAOT C  MNOMOLLbBHO

NHAMKATOPOB (nakmyc, peHondTanenH, MeTUNOPAHK U apyrue)
NPOBOAMTL PACYETbI NO YPABHEHUIO XMMUYECKOM peaKkumnm

Mo Teme: «llepunogmyeckmin 3akoH W [lepuoanyeckaa cuctema
Xumunyecknx snementos [. W. MeHgeneesa. CTpoeHuMe aTOMOB.

Xumunueckas cAsb. OKNCINTENBHO-BOCCTAHOBUTE/IbHbIE peakunmn»

PaCKpbiBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX NMOHATUN: AOPO aTOMa,
3J1€KTpOHHb|l;‘1 cnon aTOMa, daTOMHaA Op6MTal'Ib, pagnyc aTtoma,
XMMHNYECKAA CBA3b, NONAPHAaA W HENONAPHAA KOBaAJIEHTHAA CBA3b,
N1EKTPOOTPUNUATENIbHOCTD, WOHHAA CBA3b, WOH, KATUOH, aHWOH,

cteneHb OKNCNneHunA
KﬂaCCMd)MLLMpOBaTb XNMUn4yecCKme anemeHTbl

onucbiBaTb W XapakTepusoBaTb TabauuHyio ¢dopmy lNepuoanueckon
CUCTEMbI XMMMUYECKUX 3S/1EMEHTOB: pas/iMyaTb MNOHATUA «r1aBHasA
noarpynna (Arpynna)» u «nobo4yHaa noarpynna (brpynna)», «manbie»

N «bonbluMe» nepmoabl



3.4

3.5

3.6

3.7

9 K/Z1IACC
Kop
npoBepAemoro
pe3synbraTa
1
1.1

packpbiBaTb cmbicn [lepunoanyeckoro 3akoHa [.UN. MeHpgeneesa:
OEMOHCTPUPOBATb MOHMMaHME NEPUOLMYECKON 3aBUCMMOCTN CBOMCTB

XUMHUNYECKUX 3/1EMEHTOB OT X NOJ1I0KEHNA B I'Iepmop,mqecr(ov’l cncreme

COOTHOCUTb  0603HayeHMA, KoTopble  UMMetoTcs B Tabauue
«lMepnogmyeckasa cuctema xummndeckux anemeHtos [.1. Mengeneesa»
C YMCNIOBbIMM XapaKTEPUCTMKAMKM CTPOEHMA ATOMOB XMMUYECKUX
3/1IeMEeHTOB (CcOCTaB W 3apAg sapa, obliee YMC/Io 3/EKTPOHOB M

pacnpegeneHne nx no 3a1EKTPOHHbIM CJ'IOﬂM)

onpenenAaTtb cteneHb OKHUCneHunA 3/1EMEHTOB B 6MHaprIX

coegunHeHunAax

onpenenATtb BU4 XMMUYECKON CBA3MU (KOBaJ'IeHTHaﬂ n MOHHaﬂ) B

HeopraHn4yecknx coeanHeHnAax

MpoBepsembie NnpegmeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOM
obpasoBaTenbHOI NporpaMmmbl OCHOBHOTO obLiero obpasoBaHuA

Mo Teme: «BewecTBO U XMMUYECKaA peakLumna»

PacKpbiBaTb CMbIC/I OCHOBHbIX XMMMWYECKMX MOHATUA: pPacTBoOp,
3/1EKTPONNTbI, HEINEKTPONUTLI, 3MEKTPONUTUYECKAs Auccoumaums,
peakuMM MOHHOro obmeHa, KaTanu3aTop, XMMWYECKOe paBHOBECHE,
obpatumble n HeobpaTuMble peakumm,
OKUCINTENIbHOBOCCTAHOBUTE/IbHbIE peakuuu, OKUCAUTEND,
BOCCTAHOBWUTE/Ib, OKWUC/IEHME W  BOCCTAHOB/AEHME, aANNOTPONMUS,
ampOoTepHOCTb,  XMMMYEeCKaa  CBA3b  (KOBaANeHTHaA,  WMOHHaA,
MeTa//INYeCcKas), KpUCTananyeckaa pelweéTKa, Cchnasbl, CKOPOCTb

XMMUWYECKOMN peakuum



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKUX NMOHATUN WU

NMPUMEHATDL 3TU MOHATUA NPUN ONNCaHUN BELWECTB N UX I'Ip@BpaLLl,eHMﬁ

COCTaBNATb YPABHEHUA 3NEKTPOSIUTUYECKOM AUCCOLMALUU  KUCNOT,
Wwenoyem M conei, NoNMHble U COKPALWEHHblE YPaBHEHWUA peaKLui

MOHHOTo obmeHa

PaCKpbIBaTb CYLLHOCTb OKUCAUTENbHO-BOCCTAHOBUTENbHbIX pPeaKLumi

NocpeacTBOM COCTaB/IEHUSA 3/IEKTPOHHOro 6asfiaHca 3TUX peakuni
NPOBOAMUTb PACUYETbI NO YPaBHEHUIO XMMUYECKOW peaKLmnm

Mo Temam: «HemeTannbl M wux coegmHeHmna» n «MeTtannbl U unx

coegunHeHunAa»

XapaKTepu3oBaTb (ONMcbiBaTb) 0bwme u cneunduyeckne xmmmyeckume
CBOMCTBA MPOCTbIX M CNOMHbIX BELLECTB, MOATBEP)KAAA OMNUCaHWe
NPUMepPamm MONEKYNSAPHBIX U MOHHbIX YPaBHEHUIA COOTBETCTBYHOLLMX

XUMUNYECKUX peaKLI'VIﬁ

COCTaBNATb ypaBHEHUA peaKu,Mi/i, noarsepXxgarowmnx CcyuwecTtsoBaHue

reHeTUYeCKoM CcBA3N mexay BelwectBamMm pas3sinyHbIX K/1aCCoB

NPOrHO3npPoOBaTb CBOlCTBA BewecTts B 3aBUCMMOCTU OT UX CTPOEHWUA,
BO3MOXHOCTU NPOTEKAHNA XUMUYECKUX I'IpEBpaIJ.I,EHMﬁ B Pa3InNYHbIX

ycnosuax

cnepoBaTb  MpaBWaM  MO/b30BAHUA  XMMWMYECKOW  Mnocyaon  wu
nabopatopHbim 0bopyanoBaHMEM, a TakXke npaBuiam obpaleHua c
BELLeCTBAMW B COOTBETCTBUM C MHCTPYKUMAMM MO BbINOJHEHUIO
NabopaTopHbIX XMMMWYECKMX OMbITOB MO MONYYEHUIO U COBMpaHUIO

rasoobpasHbIX BELLECTB (aMMMaKa M YINEKUCNOrO rasa)

NPoOBOAUTb pPeaKkuuu, NOATBEPNKAAMOWME KAYeCTBEHHbIN COCTaB
Pa3/fINyHbIX BELLEeCTB: PACMNO3HaBaTb OMbITHbIM MNYTEM XJ0pUA-,
6pomua, voamp,  KapboHaT,  docdat, cuaukat,  cynbdar,

TMAPOKCNAONOHDbLI, KaTUOHbl aMMOHMA, UOHblI MU3YYEHHbLIX METANNO0B,



3.1

3.2

NPUCYTCTBYIOLLME B BOAHbIX PACTBOPAX HEOPraHUYECKUX BELLECTB
Mo Teme: «XMMKA N OKpYyKatoLaa cpeta»

packpbiBaTb CMbIC/Z1 OCHOBHbIX XUMUYECKUX NOHATUN: NAK sewectsa;

KOppO3usa MeTanioB

NPUMEHATb OCHOBHbIE OMNEepPaumn MbICIUTENIbHON AEATEeNbHOCTU —
aHa/M3 U CUHTE3, cpaBHeHWe, o0b60b6LleHne, cucTtemaTmMsaumio,
BbIABIEHNE NPUYMHHO-CNIEACTBEHHbIX CBA3EN — A/1A U3yYeHUsA CBOMCTB
BELIECTB M XMMUYECKUX pPeaKkuUui; ecTeCcTBeHHOHay4YHble MeToAbl
no3HaHuA — HabaloaeHne, U3MepeHme, MoAENUPOBaHUE, SKCNEPUMEHT

(peanbHbIN U MbICNIEHHBIN)

NMPOBEPAEMBbIE 3/IEMEHTbI COAEPXAHUA

8 K/NIACC

Kop,

11

1.2

1.3

1.4

MpoBepAemMbli 3/1eMEHT coaep>KaHnA

I'IepBOHaqaanble XUMUNYECKNE NMOHATUA

MpeameT XMMmnun. Ponb XMMuUn B XKU3HU YenoBeKa. XMMUA B CUCTeMe HayK. Tena

1 BewecTsa. dunsnyeckune cBOMNCTBA BellecTs. ArperaTHoe COCTOAIHME BeLLLecTB

lNNoHATME O meTodax MO3HaHMA B XMMUKU. YuUCTble BelwecTBa U CMecu. Cnocobbl

pasgeneHunsa cmecei

ATOMbI U MOJNEKyNbl. XMMUYECKNEe 3NeMeHTbl. CumBONbI  XMMUNYECKUX

3n1eMeHTOB. MPOoCTble U CN0XKHbIE BELLECTBA. ATOMHO-MOIEKYNIAPHOE yYeHue

Xvmmnyeckaa ¢dopmyna. BaneHTHOCTb aTOMOB XMMMUYECKUX 3N1EMEHTOB. 3aKOH

NOCTOAHCTBa COCTaBa BeLWECTB. OTHOCMTENbHAA aTOMHaA macca. OTHOCUTeNbHaA



1.5

1.6

1.7

2.1

MON1eKyNnApHaA macca. MaccoBaa 40NA XMMUYECKOTro 3/IeMeHTa B cCoeaANHEHNU

Konunuectso Bewectsa. Monb. MonapHaa macca. B3aMmocBA3b KOAMYECTBQ,
Maccbl M u4ucia CTPYKTYPHbIX eauHWUL, BellecTBa. Pacyétbl no dopmynam

XUMHUNYECKUX Coe,ﬂ,MHeHMﬁ

dusnyeckme N XMMUYeckne ABeHUA. XMMMUYECKas peakums U eé NpU3HaKMW.
3aKOH COXpaHEeHMA Maccbl BewecTB. XMmuyeckne ypasHeHua. Knaccudukauma

XMMUWYECKUX pPeakumii (coeanHeHNA, Pa3NoKeHUA, 3ameLleHns, obmeHa)

XMMUWYECKUI IKCMEPUMEHT: 3HAKOMCTBO C XMMMYECKOM NOCYAOW, C NpaBuaamm
paboTtbl B nabopatopum U npuémamm obpalweHua ¢ nabopaTopHbIM
obopygoBaHuem, M3y4YeHUEe U onucaHne OUBNMYECKUX CBOMCTB 06pasuoB
HeopraHM4YecKuMx Bewects, HabaoaeHne GUsnYecKmx (N1aBneHme BOCKa, TaaHue
Nbga, pacTUpaHWe caxapa B CTyNKe, KWUMNEHWe W KOHAEeHcauums BoAbl) WM
XMMMUYECKMX  (ropeHWe  cBeyu, MNpOKanuMBaHME  MegHOW  MPOBONOKM,
B3aMMOJENCTBME MeJla C KUC/IOTOWN) ABNEHUM, HabnwgeHMe U onucaHue
NPU3HAKOB MNPOTEKAHWA  XMMMUYECKMX peakuui  (pasnoxeHue caxapa,
B3aMMOAENCTBME CEPHOM KUCNOTbl C XN0opvAOM Oapus, pasnorKeHue
rmapokcnga meam(ll) npu HarpeBaHuM, B3aMMOAENCTBME Kee3a C PacTBOPOM
conn megu(ll), nsyyeHmne cnocoboB pasaeneHna cmecei (C NOMOLLbI MarHuTa,
dunbTPOBaHME, BbINApMBAHWE, AUCTUANALMA, XpomaTorpadua), nposeaeHue
OYUCTKM NOBAPEHHOM CONN, HabntogeHME M ONMUCaHMe Pe3ybTaToB NPOBEAEHMS
ONbiTa, WANKOCTPUPYIOWErOo 3aKOH COXPAaHEHWA MacCbl, CO34aHue mopenen

MO/IEKY/ (LUAapOCTEPIKHEBDIX)
BaxkHelLMe NpeaCcTaBUTENN HEOPTraHNYECKMX BELLECTB

Bo3gyx — cmecb rasos. Coctas Bo3ayxa. Kucnopon — snemeHT M npoctoe
BELWECTBO. HaxoxaeHwe Kucnopoda B npupoge, GU3MYECKMe U XMMUYEcKue
csoictBa (peakuum ropenusa). Okcuabl. MNpumeHeHue Kucnopoga. Cnocobol
nonyyeHus Kuciopoga B nabopatopum M NpombliwaeHHocTU. Kpyrosopot

Kucnopoga B npupoge. O30H — annoTponHas MoanduKkauma Kucaopoaa
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TennoBon 3pPeKT XMMUYECKOM peakumn, TEPMOXMMUYECKME YPABHEHMUA, IK30-
W 3HAOTEPMUYECKME peaKumn. TONAMBO: YyroNb U MeTaH. 3arpA3HeHMe BO3AyXa,

ycuneHue napHuKoBoro a¢deKkTa, paspylueHne 030HOBOro CoA

Bomopog — anemeHT 1 npocToe BelecTBo. HaxoxaeHMe Bogopoaa B Npupose,
dM3nMYECKME N XMMWUYECKMEe CBOMCTBA, MPUMEHEHME, Cnocobbl MONYyYEHMUS.

Kucnotbl n conu
MonapHbIN 06bEM razoB. PacyéTbl N0 XMMUYECKMM YPAaBHEHMAM

dusnyeckune ceoncTea Boabl. Boga Kak pactBoputens. PactBopbl. HacblweHHble
M HeHacblLWeHHble pacTBOPbI. PacTBOPMMOCTb BellecTs B Boge. MaccoBasa fona
BEWecTBa B pacTBope. XMMMUYeckue cBoicTBa Boabl. OcHoBaHuAa. Ponb
pacTBOPOB B NPUPOLE M B XWU3HWM 4yenoBeka. KpyroBopoT BoAbl B MpUpoAe.

3arpssHeHne NpupodHbix Boa,. OxpaHa U O4YUCTKA NPUPOAHbIX BOA,

Knaccudumkauma HeopraHMyeckux coeauHeHuin. Okcuabl. Knaccudwukauma
OKCMAoB: coneobpasyowme (OCHOBHbIE, KWUCAOTHble, amdoTepHble) U
Heconeobpasyouwme. HomeHKnaTypa OKCMAO0B. DU3UYECKME U XUMUYECKUE

CBOWCTBA OKcupos. lNMonyvyeHne okcmaos

OcHoBaHuA. Kl'IaCCVICI)VIKaLI,VIFI OCHOBAHUN: Wenounm wu HepacTBopumblie
OCHOBAHMA. Horv\eHKnaTypa OCHOBaHUN. ®Pu3nYecKne N XMMUYECKME CBOMCTBA

OCHOBaHMi. MosyyeHne oCHOBaHMM

Kucnotbl. KnaccuduKkaumsa kucnot. HomeHknatypa Kucnot. Pusmyeckme WU
XMMUYECKMe CcBOMCTBaA KUcAoT. Psa aktmeHoctu metannos H.H. Beketosa.

MNonyyeHune Knucnot

Conn. HomeHknaTtypa conen. ®dusnyeckme U XMMUYECKME CBOMCTBA CONEN.

MonyyeHune conemn
leHeTMYecKan CBA3b MEMKAY KNAacCamMM HEOPraHNUYECKUX COeANHEHNN

XUMUYECKMIA  IKCMEPUMEHT:  KauyeCTBEHHOe onpejeneHue  coaeprKaHus
KMcnopoaa B BO34yxe, NoaydYeHue, cobupaHue, pacno3HaBaHUE U U3yYeHue

CBOWCTB KMcnopoaa, HabnogeHne B3aMMOAENCTBUA BELLECTB C KUCI0POAOM U
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YCNOBWA BO3SHUKHOBEHMA M NPEKPALLEHMA ropeHns (NoXKkapa), 03HaKOMIEHME C
obpasuammM OKCMOOB M ONWCaHME WX CBOWCTB, MNOJydYeHue, cobupaHue,
pacnosHaBaHWE M M3yyeHMe CBOWMCTB BOAOpOAa (ropeHue), B3aumopenctame
BO40pPOAaA C okcnaom meau(ll) (Bo3mosKHO MCNoNb30BaHUE BUAEOMATEPMAIOB),
HabnogeHne o06pasuoB BewecTB KoauyectBOM 1 Monb, uccnegoBaHue
0COOEHHOCTEN PACTBOPEHUS BELLECTB C pPas/IMYHOM  PacTBOPUMOCTbIO,
NPUroToBJIEHME PACTBOPOB C ONpeAenéHHOM MacCcoBOW A0N€EN PacTBOPEHHOIO
BELLeCcTBa, B3aMMOAENCTBME BOAbl C MeTannamu (HaTpuem U KanbLMeMm)
(BO3MOXKHO MCNONb30BaHME BUAEOMATEPUANOB), onpeaefieHUMe pPacTBOPOB
KUCNOT M LWenoyer € MOMOLLbIO MHAMKATOPOB, WccneaoBaHWe o06pasuos
HEOPraHWYeCKMX BELLEeCTB pPa3/IMYHbIX KNaccoB, HabawaeHWe W3MeHeHuA
OKPaCKM MWHAMKATOPOB B pPacTBOPax KMCAOT U LWWENIoYel, WU3yyeHue
B3aumogenctema okcnga megu(ll) c pactBopom CepHOW KUCAOTbI, KUCNOT C
MeTaN1aMM, peakunin HelTpanunsaumm, NoNy4eHne HepacTBOPMUMbIX OCHOBAHUM,
BbITECHEHME OAHOr0 MeTanfa ApyrMM  UM3  pacTBopa COJIM, pPelleHue
3KCNEePMMEHTaNbHbIX 3a4ad4 No Teme «BaskHellwme Kaaccbl HeopraHMYecKux

CoeINHEHNIN»

Mepuoanyeckuii 3aKoH 1 lNMepunoanyeckas cMctema XMMmUYecknx snemeHTos ..
MeHpeneesa. CTpoeHMe aTOMOB. XMMMYecKana ceAasb. OKUCAUTENBHO-

BOCCTAaHOBUTE/IbHbIE peaKUUU

MepBble NOMbITKN KNacCUPUKaLMU XMMUYECKUX d3N1eMEHTOB. MNoHATUE O rpynnax
CXOAHbIX 3/1EMEHTOB (LWEeNOoYHble U LLEeNOYHO3EMENbHbIE METa/bl, FaNoreHbl,
WHEepPTHble rasbl). DNeMeHTbl, KoTopble 06pasyoT amdoTepHble OKcUabl U

rMAPOKCUAbI

Mepuoanyeckuii 3akoH. NMepuoanyeckaa cucCTema XMMMYECKMX anemeHTos A.U.
MeHpeneesa. KopoTkonepunoaHas 7 ONMHHONEepMoaHan dopmbl
Mepuoaunyeckoit cuctembl XuMmmndeckux anemenToB A.U. MeHaeneesa. Mepunoabl
W rpynnbl. ®U3nyecKnin cmbicn NOPALKOBOro HOMepa, HOMEPOB Mepuoga U

rpynnbl 3n1emeHTa
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9 K/NIACC

Kopg

1.1

CtpoeHue atomos. CoctaB aTomHbIX Aaep. M3otonbl. dneKkTpoHbl. CTpoeHue
3N1EKTPOHHbIX 06onoyek atomoB nepBbix 20 XUMUYECKUX SNEMEHTOB
Mepunogunyeckon cuctembl O.N. MeHaeneeBa. XapaKTepUCTMKA XMMWUYECKOTO

anemeHTa No ero nonoxeHuto B Nepnoaundeckon cucteme .. MeHaeneesa

3aKOHOMEPHOCTU M3MEHEeHUA pagumyca aTOMOB XMMMUYECKUX S/1IEMEHTOB,
METAN/INYECKMX W HemMeTaNIM4YeCKMX CBOMCTB NO rpynnam M nepuogam.
3HayeHue lepuoanyeckoro 3akoHa u [leprMoanyecKkoir CUCTeEMbl XMMUYECKMX
3NEeMEHTOB ANA Pa3BUTUA HayKM WM nNpaktuku. O.U. MeHgeneeB — y4YéHbl m

rpakaaHuH

Xumunyeckaa cBA3b. KoBaneHTHas (I'IO}'IﬂpHaﬂ n HeI'IOJ'IﬂpHaﬂ) CBA3b.

DNEeKTPOoOoTPULATENIbHOCTb XMMMYECKMUX 31eMEHTOB. MIOHHaA CBA3b

CreneHb okucnenma. OKNCAINTENbHOBOCCTAHOBUTENbHbIE peaKkuuun. lMpoueccol

OKMUCNEHUA M BOCCTaHOBAEHMA. OKUCANTENN U BOCCTAHOBUTENU

XUMUYECKMIN SKCMEPUMEHT: M3ydYeHMe o06pasuLoB BewWeCcTB MeTannos u
HEMETANIN0B, B3aMMOAEWNCTBME TMAPOKCUAA LMHKA C PacTBOPamMu KUCIOT U
wenoyen, nposegeHMUe OMbITOB, WANKOCTPUPYIOWMNX NMPUMEPbI OKUCAUTENbHO-

BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ (ropeHme, peakunmn pas3noxKeHnA, COG,EI,VIHeHVIﬂ)

MpoBepsaemblit aneMeHT coaep>KaHus

BelecTtBo 1 xmummnyeckana peakuma. NostopeHune

Mepuoanyeckuii 3akoH. MNeprnogmyeckas cmctema XMMUYecKux anemenTos [.U.
MeHgeneeBa. CtpoeHMe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHWUM CBOMCTB
XMMMUYECKUX 3NEMEHTOB TMepBbIX TPEX MepuoaoB, Kanua, KanbLUMa WU UX
COeANHEHMN B COOTBETCTBUM C MOJMIOXKEHUEM 3/1eMeHTOB B [lepuoanyveckomn

cncreme n CTpoeHnem nx atomos
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1.5

1.6

1.7

CTpoeHne BellecTBa: BUAbl XUMUYECKOM CBA3U. TuMNbl  KPUCTAZIMYECKUX
pPeLwéToK, 3aBMCMMOCTb CBOMCTB BELLECTBA OT TUNA KPUCTANNNYECKOM PELLETKUN U
BMOA XMMUYecKor cBAsn. Knaccudukaums M HOMEHKNaTypa HeopraHU4YecKux
BELECTB (MeAyHapoaHana M TpuBManbHasa). XMMUYECKMe CBOMCTBA BELLECTB,
OTHOCALLUMXCA K  Pas/IMYHbIM  KJacCam  HEOPraHWYecKMX COeAUHEHUN,

reHeTn4ecCKana CcBA3b HEeOpPraHM4YeCKMNX BeLLECTB

Knaccudumkauma XMMMUYECKUX Peakumnin no pasnyHbiM NpM3Hakam (No ymcay m
COCTaBYy Y4YacTBYHOLMX B peakuuMu BelecTs, no Tennosomy 3¢dekTy, no
N3MEHEHMIO CTEMEHEN OKUC/IEHUSA XMMNYECKUX 3/IEMEHTOB, MO 06PaTUMOCTH, MO
yyacTuio KaTasnm3aTopa). JK30- n 3HA0TEPMUYECKNE peakumm,

TEPMOXMMUYECKNE YpaBHEHUA. [TOHATME O CKOPOCTU XMMUYECKOM PeaKLnm

MoHaTne 06 06paTMMbIX n H606paTVIMbIX XUMHUYECKUX peaKkumnax. NoHATHe O
rOMOTreHHbIX U reTeporeHHbIX peakuuax. NoHATME O XMMUYECKOM PaBHOBECUMN.
cDaKTOpr, Banarowme Ha CKOpPOCTb XMMUYECKOMN peakunn n nonoxkeHume

XMMN4YeCKOoro paBHoBecua

OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE peakuun, SJ'IeKTpOHHbIl‘;I 6anaHc
OKNCUTE/IbHO-BOCCTAaHOBUTENIbHOM peakuyunu. CocrtaBneHue ypaBHeHVIVI
OKHUCTNTENBbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mf/i C UCNONb30BaHMEM METOda

31EKTPOHHOIO 6anaHca

Teopus 3NEKTPO/IUTUYECKOMN AMccouMaumn. INEKTPONUTbI U HEINEKTPONUTLI.
KaTWoHbI, aHMOHbI. MexaHU3mM AguccoumaLmMmn BELWECTB C Pa3IMYHbIMU BUAAMMU
Xnmunyeckoh ceaAsn. CteneHb auccoumnauun. CunbHbie U clabble 3/1EKTPOINTSI.
Peakuun MOHHOro obmeHa. YcnoBusa nNpoTeKaHUA peakuuit MoHHoro obmena,
NMo/IHble W COKPaLWEHHbIE WMOHHble YypaBHEHWs peaKkuuit. CBOMCTBA KWUCAOT,
OCHOBaHMM U CcOJIeh B CBeTe nNpeacTaBNeHUA 06 3/1eKTPOJIUTUYECKON

anccoumaumm. KauyectBeHHble peakumm Ha MOHbI. [oHATME O rTMApPOoIM3e conel

XUMUYECKUIA IKCNEPUMEHT: O3HAKOMIEHME C MOAENAMM KPUCTA/IZINYECKUX
PEWETOK HEeopraHMYecKUXx BELWLECTB — METa/IoB U HemeTannos (rpadurta u

anMa3a), CNOXKHbIX BeLecTB (x/opuaa HaTpus);, uccneaoBaHWE 3aBUCUMMOCTU
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CKOPOCTM XMMMUYECKOW peaKkumnm OT BO34ENCTBMA pPas3nYHbiX (GAKTOPOB;
nuccnefoBaHWE — 3/IEKTPONPOBOAHOCTM  PacTBOPOB  BELWeCTB,  Npouecca
auccoumaummM  KUCNOT, LWenoden W coneit  (BO3MOMKHO  MCMOJIb30BaHUe
BMAEOMATEPMANOB); MNpPoOBeAeHME OMNbITOB, WANOCTPUPYIOWMX MNPU3HAKM
NPOTEeKaHUA peakumin MOHHOro obmeHa (obpasoBaHMe ocadKa, BblAeNEHME rasa,
obpa3oBaHMe BOAbl); OMNbITOB, WANOCTPUPYIOWMX NPUMEPbI OKUCIUTEbHO-
BOCCTAaHOBUTE/IbHbIX peakuui (ropeHue, peakuuu pas/ioXKeHua, coeauHeHus);
pacno3HaBaHWE HEOPraHMYECKMX BELLECTB C NMOMOLLBbI KaYeCTBEHHbIX Peakumii

Ha UOHbI; pelweHne sKCnepMMeHTaIbHbIX 3a4a4
HemeTannbl n nx coeguHeHuA

Obuwan xapakTepucTMKa ranoreHoB. OCOBEHHOCTM CTPOEHMA  aTOMOB,
XapaKTepHble cTeneHn okucneHua. CTpoeHne U pusndyeckne CBOMCTBA NPOCTbIX
BEWECTB — rajoreHoB. XMMWYECKMe CBOWCTBA Ha Npumepe  Xaopa
(B3aMmogeiicTBue ¢ meTannamu, HemeTannamu, wWwenodyamu). XJ10pOBOAOPOA.
ConsAHaa KMCNOTa, XMMUYECKME CBOMCTBA, NONyYeHMe, NpMMeHeHue. [eicTeme
X0pa U XN10POBOAOPOAA HA OPraHM3M 4yesnoBeka. BaxHenwmne xnopuabl U UX

HaxoXAeHue B Npupoae

Obwan xapaktepuctnka 3snemeHToB VIA-rpynnbl. OcobeHHOCTM CTpoeHuA
aTOMOB, XapaKTepHble cTeneHn okucneHua. CtpoeHne n Gusmyeckme CBOMCTBA
NMPOCTbIX BELWECTB — KWUC/IopoAa W cepbl. ANNOTPOMHble MOAUPUKALUMK
KMcnopoga u cepbl. XMmuyeckme cBoMcTBa cepbl. CepoBOoAOpOA, CTPOEHME,
dun3nyeckne M xmmuyeckme cBoicTBa. OKcuabl cepbl Kak npeacrasuTenu
KMCNOTHbIX OKcMAoB. CepHaa KUcnoTa, GU3MYEeCcKMe U XMMUYeCcKue CBOMCTBA
(obwme Kak npeactaBuTeNs Kaacca KUMCAOT U cneunouyeckne). XmMmnyeckune
peakuuMu, Nexallume B OCHOBE MPOMbIWAEHHOrO cnocoba nosyvyeHus cepHoM
Kucnotbl. MpumeHeHne. Conn CEpHOM KUCNOTbI, KayeCTBEHHAA peakuuA Ha
cynbdat-moH. HaxoxkgeHue cepbl U eé coeauHEHU B npupoge. XMmMYeckoe
3arpA3HeHMe OKpYKaloLWen cpeabl COegUHEHUAMMU cepbl (KUCNOTHblE A0XKAM,

3arpAsHeHuMe Bo3ayxa 1 BOAOEMOB), cnocobbl ero NpeaoTepalleHma
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Obuwan xapakTepuctMka 3snemeHToB VA-rpynnbl. OcobeHHOCTM CTpoeHUA
aTOMOB, XapaKTepHble CTeNeHn OKUCAEHUA. A30T, pacnpoCcTpaHeHMe B NpMpPoAe,
dn3nYecKMe N XxMmnYeckne ceoiictea. KpyroBopoT a3oTa B npupode. AMMUAK,
ero oM3nYeckne U XMMUYECKUE CBOWCTBA, MOJIy4eEHME U NpumeHeHue. Conm
aMMOHMA, UX OU3MYECKME W XMMMUYECKMe CBOWCTBA, MNpPUMEHEHMUE.
KauectBeHHasa peaKkuma Ha MOHbl aMMOHMA. A30THAA KUCNOTa, eé nonaydeHue,
dM3MYECKME N XMMUYECKME CBOMCTBA (0OLLME KaK NpeacTaBUTENA Knacca KUCNoT
n cneundunyeckmne). NcnonbsosaHMe HUTPATOB U COMEM aMMOHUS B KayecTse
MWHEepanbHbIX YyA0OpeHUn. XMmuuyeckoe 3arpssHEHUE OKpyMKatowen cpeapl
CoeAMHEHMAMM a30Ta (KUC/IOTHbIE [0XKAW, 3arpa3HeHMe BO3AyXa, MOo4YBbl U

BOJOEMOB)

docdop, annotponHole moandbukauum docdopa, PUMYECKME U XMMUYECKUE
ceonctBa. Okcng docdopa(V) wm  docdopHaa Kucnota, ousnyeckme u
XMMUWYECKMe CBOWMCTBA, NonyyeHue. Mcnonb3oBaHwe ¢dochaToB B KayecTse

MUHepPasbHbIX ya0bpeHN

Obwan xapakTepuctnka 3anemeHToB IVA-rpynnbl. OcobeHHOCTM CTpoeHuA
aTOMOB, XapaKTepHble CTeneHW OKuUcneHuda. Yrnepod, annoTponHble
MmoguduKaunm, pacnpocTpaHeHne B npupoge, OGU3NYEecKMe U XMMUYEeCKue
csorcTBa. Agcopbuma. Kpyrosopot yrnepoaa B npupoge. Okcuapl yrnepoaa, ux
dM3MYECKME W XMMUYECKMEe CBOWMCTBA, [AENCTBME HaA JKMBble OpraHM3Mmbl,
nosyyeHne 1 npumeHeHue. JKonornyeckme npobaemsl, cBA3aHHbIE C OKCUAOM
yrnepoga(lV); runoTtesa rnobanbHOro MOTEMNNEHUA KAMMATA; NAPHUKOBLIN
addeKT. YronbHaa KUcnoTa 1 eé conu, ux Gpmusnyeckne n XMMmn4eckme CBOMCTBA,
nonyyeHve u npumMmeHeHue. KayecTBeHHaA peaKkumMa Ha KapbOOHaT-MOHbI.
Ncnonb3oBaHue KapboHaToB B 6bITY, MeguLMHE, MPOMbILIEHHOCTU U CENIbCKOM

X03AM1CTBEe

MepBOHayanbHble MOHATUA 06 OpPraHMYECKUX BELLEeCTBaX Kak O COeAUHEHUAX
yrnepoaa (meTaH, 3TaH, 3TWUNEH, aueTWNeH, 3TaHOA, [IMLEPUH, YKCycHanA
KMcnota). Mx coctaB M xumuyeckoe cTpoeHue. lNoHATME O 6uonoruyecku

Ba*XHbIX BelWeCTBax: Xupax, 6enKax, yrnesogax — " ux poaun B XM3HU 4en0BEKaA.
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MaTepuanbHoe eANHCTBO OPraHNUYECKNUX N HEOPraHMYECKMUX COeANHEHN

KpemHuin, ero ¢pmnsnyeckme n xumumyeckne CBOIMCTBA, NONYYEHNE N MPUMEHEHME.
CoeauHeHns KpemHua B npupoge. O6wume npeacrasneHns o6 oKkcuae
KpemHuA(lV) n KpemHuesol Kucnote. CUAMKATbl, UX UCNONb30BaHME B ObiTy,
MeauUMHe, NPOMbIWAEHHOCTU. BaxHelwmne CTpoUTENbHble MaTepuansol:
KepaMuKa, CTEKNO, LemeHT, 6eToH, xene3obetoH. lNpobnembl He3onacHoro

MCNON1b30BaHNA CTPOUTE/IbHbIX MaTePKMaoB B HOBCEAHGBHOVI KHU3HU

XVMUYECKUIA IKCNEPUMEHT: MU3yvyeHMe 0O6pasLoB HeOopraHMYeCcKUX BELLECTB,
CBOMCTB CO/IAHOM KMUCNOTbl; NPOBEAEHNE KAYeCTBEHHbIX Peakuui Ha Xaopua-
MOHbl M HabnogeHWe NPU3HAKOB WX NPOTEKaHMA; OMbITbl, OTpa)KawoLline
dM3MYECKME U XMMMYECKME CBOMCTBA FAaIOr€HOB N UX COeaUHEHUM (BO3MOXKHO
MCNONb30BaHWE BMAEOMATEPUANIOB); O3HaKOM/eHME C obpasuamu Xa0puaos
(ranoreHngoB); o3HakomneHuMe ¢ obpasuamum cepbl U eé coeauHEHUAMMU
(BO3MOXHO MCnonb3oBaHWeE BUAeOMaTepuanos); HabnwgeHwe npouecca
obyrnnMBaHMA caxapa noA AeWCTBMEM KOHLLEHTPUPOBAHHOW CEPHOM KUCOTbI;
M3y4yeHMEe XMMUYECKUX CBOMCTB pa3baB/iieHHOM CEpHOM KUCAOTbl, NpoBeaeHue
KayeCTBEHHOW peakuuMuM Ha cynbdaT-uoH W HabnogeHne npu3Haka eé
NPOTEKAHWUA; O3HAKOMAEHME C PU3MYECKMMM CBOMCTBAMK a30Ta, docdopa n nx
coegMHeHMN (BO3MOMKHO WCNONb30BaHME BuaeomaTepuanos), ob6pasuamu
a30THbIX U pochopHbIX yaobpeHUit; nonydeHune, cobnpaHme, pacnosHaBaHue U
M3y4yeHWe CBOWMCTB aMMMAKA; MPOBEAEHME KAYECTBEHHbIX PEaKUMM Ha MOH
amMoHMA ©n  ¢docdaT-MOH U U3y4yeHUEe MNPU3HAKOB UX NPOTEKaHUA,
B3aMMOAENCTBME KOHLEHTPUPOBAHHON a30THOM KUCNOTbl C MeAbto (BO3MOXKHO
NCNONb30BaHME BUAEOMATEPUANIOB); U3yYEHUE MOAENEN KPUCTANNIUYECKUX
PeWwETOK anmasa, rpaduta, oynnepeHa; O3HAKOMIEHME C MPOLLECCOM
aacopbummn pacTBOPEHHbIX BELLECTB AaKTUBMPOBAHHbIM YIIEM U YCTPOMNCTBOM
NpoTUBOrasa; nonyvyeHue, cobupaHue, pacrno3HaBaHWE U U3yYeHUE CBOWCTB
YINEKUCNOro rasa; NpPOBeAEeHME KayeCTBEHHbIX peakunin Ha KapboHaT- wu
CUANKAT-MOHbl U WU3y4YeHMEe MNPU3HAKOB MUX MPOTEKAHWUA; O3HAKOMJIEHUE C

NPOAYKUMEN CUIMKATHOM NPOMBILNEHHOCTU; PELEHMUE IKCMEPUMEHTAIbHbIX
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3a4a4 no reme «BaHelwme HemeTanNbl U UX coegunHeHnAa»
MeTannbl n nx coegnHeHunA

Ob6wan xapaKTepuCcTMKa XMMUYECKUX SNEMEHTOB — META/I/IOB HA OCHOBAHWUWN UX
nonoxexHma B [lepuogmyeckon cucteme XMMHUYECKUX 3nemeHToB [.U.
MeHaeneesa n ctpoeHusa atomos. CTpoeHne meTannos. MeTannmyeckan ceasb U
METAN/INYECKaA  KPUCTANIMYECKaA  PewweéTKa.  INEeKTPOXMMUYECKUU  paj

Hal'lpﬂ)KeHMﬁ MeTannos

dusmyeckne N xmmmyeckme ceorctea metannos. Obwme cnocobbl nonyyeHua
MmeTanno.. MNoHATME O KOPPO3MM MeTasZIoB, OCHOBHbIE CNOCOObI 3aLNUTbI UX OT
Koppo3uun. Cnnasbl (CTanb, YyryH, AOPantoMUHUN, BPOH3a) U UX NPUMEHEHNE B

6bITy M NPOMBIWLNEHHOCTU

LLlenoyHble meTannbl: nonoxeHuve B [epuoaMYECKON CUCTEME XMMUYECKMX
anemeHToB .M. MeHaeneeBa; CTpoeHWe MX aTOMOB; HaXOXAEHWE B MpUpoAe.
®dur3myeckne U XMMmnyeckme CBOMCTBA (Ha Nnpumepe HaTpma u Kanus). OKkengbl u
TMOPOKCUAbLI HATpMA M KanuAa. [MpUMEHEHWe LWENOYHbIX METansoB U UX

coeuHEeHUM

LlenoyHosemenbHble  MeTasnbl  MarHMM WU KaibUW:  MNONOXKEeHue B
Mepuroaunyeckoi cucteme xmmmndeckumx anemeHtos .M. MeHaeneeBa; cTpoeHne
MX aTOMOB; HaxoXAeHue B npupoge. Pusnyeckne M XMMUYECKME CBOMCTBA
MarHMa WM Kanbuus. BakHellMe coeauMHeHua Kanbumsa (OKcMA, TMApOKcua,

conun). HEcTKocTb BOAbI U cnocobbl eé ycTpaHeHuA

ANOMUHWUIA: NonoXKeHne B MNepnoanyeckon CUCTEME XMMUYECKUX S1EMEHTOB
O.N. MeHpeneeBa; cTpoeHWe aTOMa; HaxoxaeHue B npupoge. dPusmyeckme m
XMMUYECKME CBOWMCTBA a/toMUHMA. AmdoTepHble CBOWMCTBA OKCHMAa MU

rMAapoKkCcnga a1toMmnHUA

eneso: nonoxeHune B MNepmnogmyeckon cucteme XMMmnYeckux snemeHtos .M.
MeHaeneeBa; CTpOeHWE aTOMa; HaxoxaeHwe B npupoge. Pusnmueckmne u

XMMMYECKME CBOMCTBA Kenesa. OKcuapl, rMapokcuabl M conmn kenesa(ll) w



3.7

4.1

4.2

4.3

xenesa(lll), ux coctas, cBOMCTBA U NONYyYEHNE

XMMUYECKUIA IKCNEPUMEHT: 0O3HAKOM/IeHMe ¢ 0bpa3LaMn MeTanoB U CMNIABOB,
MX GUIMYECKMMWU CBOMCTBAMM; M3YYEHME pPe3y/ibTaTOB KOPPO3MW METaoB
(BO3MOKHO NCcnosib3oBaHue BMAEOMaTEpPManos), ocobeHHocTeM
B3aMMOAENCTBMA  OKCMAA KanbUMA W HaTpus C  BoAoON  (BO3MOXKHO
MCNoNb30BaHME BMAEOMATEPMANoB); UCCNef0BaHME CBOMCTB ECTKOW BOAbl;
npouecca TroOpeHuA Kenesa B KUCAOpoAde (BO3MOMXKHO MCNO/Mb30BaHWE
BMAEOMATEPMANoB); NPU3HAKOB NPOTEKAHUA KAYeCTBEHHbIX Peakuuii Ha MOHbI
(MarHua, Kanbuus, antoMUHUA, UMHKa, xenesa(ll) u xkenesa(lll), mean(ll);
HabnogeHMe M onMcaHMe NPOLLeCCOB OKPaLIMBAHMA NJaMEHN MOHAMWU HaTpUs,
Kaima M Kanbuma  (BOSMOXKHO  WMCMONb30BaHME  BUAEOMATepManos);
nccnegoBaHne amdoOTePHbIX CBOMCTB FMAPOKCMAA aNOMUHUA U TMAPOKCUAA
LUMHKa; peleHne aKCNepMMeHTa IbHbIX 3a4a4 No TeMe «BarkHelwme meTannbl U

UX coeNHEeHUA»
Xnmuma 1 oKpyKatoLwaa cpeaa

Hosble MaTepKnanbl N TEXHONOTNW. Bewectsa u maTtepunanbl B I'IOBCEAHGBHOVI
*KU3HUM YyenoBeKa. Xumua um 3pgoposbe. besonacHoe ncnonb3oBaHWe BeLLECTB U
XUMUNYECKUX peaKLLMﬁ B 6bITy. I'IepBaﬂ nomouwpb nNpun XMMUYECKUX OXKOorax u

OTpaBAEHUAX

OCHOBbI 3KO/IOFMYECKOM FPAaMOTHOCTU. XMMMUYECKOEe 3arpA3HEHME OKpyXKatoLlen
cpeabl NAK. Ponb xMmum B pelieHUn 3Konornyeckux npobnem. MNpupogHble
WCTOYHMKWN YINeBOoAOpPOAOoB (yronb, MPUPOAHbIN ra3, HedTb), NPOAYKTbl MUX

nepepaboTKK, UX Posib B BbITY U MPOMbILNIEHHOCTH

XnMunyeckum IKCNEPUMEHT. U3yYeHUe O6pa3LI,OB maTepunanos (CTeKl'IO, cnnasbl

MeTaN/108, MOAMMEpPHbIE MaTepuasbl)



NMPOBEPAEMBbBIE HA O3 NO XUMWU TPEBOBAHUA K PE3Y/IbTATAM
OCBOEHMA OCHOBHOW OBEPA30BATE/IbHO NPOrPAMMbI OCHOBHOIO
OBLLEFO O6PA3OBAHUA

Kopg,
npoBsepaemoro
TpeboBaHus

1

11

1.2

1.3

2.1

MNpoBepaemblie TpeboBaHUA K NpeaMeTHbIM pe3ynbratam 6a3osoro
YPOBHA OCBOEHUA OCHOBHOM 06pa3oBaTenbHO NporpaMmmbl
OCHOBHOro o6uero obpasosaHusa Ha ocHoBe ®IrOC

MNpeacrasnerHue:

O MO3HaBaeMOCTU ABAEHWN NpPMPOAbl, NOHMMaHME OB6BLEKTUBHOM
3HAaYMMOCTM OCHOB XMMMWYECKOM HayKWM Kak 06/1acTv COBPEMEHHOro
€CTeCTBO3HaHMA, KOMMOHEeHTa o0bLlei KyabTypbl W MPaKTUYECKOM
AEATeNbHOCTM 4YeNoBEKa B YCNOBMAX COBPEMEHHOrO 06LLecTsa;

NOHMMaHNE MeCTa XUMUU cpean Apyrmx eCteCtBeHHbIX HaykK

O HaYyYHbIX MEeTOoAax MO3HaHWA, B TOM YUC/E SKCMEPUMEHTAJIbHbIX U
TEOPETMYECKUX METoAax WCCnegoBaHUA BEWEcTB W U3yyeHun
XUMUYECKUX  peakuui; ymMeHMe WCnoAb30oBaTb MoAenn  Ans

06bACHEHUA CTPOEHUNA aTOMOB U MOJIERYN

0 cdpepax npodeccMoHaNbHON AEATENIbHOCTU, CBA3AHHbLIX C XUMUEN U
COBPEMEHHbIMW TEXHONOTMAMMW, OCHOBAHHbIMM Ha [AOCTUMKEHUAX
XMMMYECKOM HaAyKM, 4YTO NO3BOAMUT oObyvalowmmca paccmaTpuBaTb
XUMUIO KaK chepy cBoelt byayuien npodeccuoHaibHON AeATeIbHOCTH
M caenaTb OCO3HaHHbIM BbIOOP XMMWUKU Kak NpoduabHOro npeameTta

Npu Nepexoae Ha ypoBeHb cpeaHero obuiero o6pasoBaHus

BnapeHue CUCTEMOM XMMMUYECKMX 3HAHUNA WU yMmeHne npuMeHATb

Ccncrtemy Xmumm4ecKmnx 3HaHVIl\/‘I, KOTOpaA BKAKOYaET:

BaXKHelLIME XMMMUYECKME MOHATUA: XUMUYECKUI 9/IEMEHT, aTOM,
MON1eKyna, BewecTtBo, NpPoCToe U CNOXKHOE BeuwecTso, 0O 4HOPOAHAA U

HeoAHOPOAHaA CMeCb, OTHOCUTE/IbHblE aTOMHaA WU MONEKYNAPHaA



2.2

2.3

3.1

Maccbl, KOMYECTBO BeLLeCTBA, MOJb, MOJIAPHAA Macca, MOJAPHbIN
06BbEM, OKCWA, KUCAOTa, OCHOBaHME, CO/b (CpeaHAs), XMMWUYECKas
peakuua, peakumu COeAMHEHMUA, pPeaKkuuMn pPasNoXKeHUA, peakuuu
3aMelleHnn, peakumm obmeHa, TennoBoin 3GPEKT peakuuun, 3K3o- u
3HAOTEPMUMYECKME peaKuuu, pacTBop, MaccoBad A0NA XMMMUYECKOro
3/leMeHTa B COeAMHEeHMM, MmaccoBad [0oNA UM NPOLEHTHaA
KOHLEeHTpaLmA BewecTsa B pacTBope, AAPO aTOMA, 3NEKTPOHHbIN CNO0M
aToma, aTomMHaa opbutanb, paguMyc aTtoma, BaNIEHTHOCTb, CTEMeHb
OKMUC/IEHUA, XMMUYECKanA CBA3b, 3N1EKTPOOTPULLATE/IbHOCTb, MOAAPHAA U
HenoJsiApHan KoBaJIeHTHAA CBA3b, MOHHAA CBA3b, MeTaJI/INYeCKan CBA3b,
KPUCTAaNNMYeCcKana peweéTka (aToMHas, WOHHaA, MeTannMyecKas,
MOJIEKYNIAPHAA), MOH, KAaTWMOH, aHWOH, 3NEKTPOAUT U HEINEKTPOUT,
3N1EKTPONIUTUYECKAA  AMccouMaLmA, peakuMm WOHHOTro 0bMeHa,
OKMC/INTENIbHO-BOCCTAaHOBUTE/IbHbIE peakuunu, oKkucanTesnb 7
BOCCTaHOBUTE/NIb, OKUCNEHWE U  BOCCTAaHOB/IEHUE, 3NEKTPOAU3,
XMMUYeckoe paBHoOBecue, obpaTMmble U HeobpaTMmble peakuuw,
CKOPOCTb XMMMYECKOW peaKkumu, Katanuszatop, [MAK, Kopposua

MeTannos, cnaasbl

OCHOBOMONaratolwme 3aKOHbl XMMWKU: 3aKOH COXPaHEHWUA MaccChl,
nepuvogunyecknin 3akoH .. MeHaeneeBa, 3aKOH NOCTOSAHCTBA COCTaBa,

3aKoH ABoragpo

TeEopun XUMUN: dTOMHO-MOJ1IEKYNIAPHAA Teopwua, Teopua

3N1EKTPO/IUTUYECKOWN Anccoumaumm
BnageHne ocHOBaMM XMMUYECKOM rPaMOTHOCTU, BK/IOYAIOLWLEN:

YMeHMe NPaBUIbHO UCNONb30BaTb U3YYeHHble BELLEeCTBA U MaTepuabl
(B TOM uucne MwuHepanbHble yaobpeHWs, MmeTannbl M CNAaBbl,
NPOAYKTbl NepepaboTKM NPUPOAHbLIX WMCTOYHWKOB YI/1€BOAOPOAOB
(yrna, npupogHoro rasa, HedTn) B ObITy, CENbCKOM XO035ACTBE, Ha
NPOM3BOACTBE M MOHMMAHME 3HAYEHMA XKUPoB, OENKoB, yrneBoAoB

AnAa opraHM3ma 4yenoBeKa, ymeHune nporHo3npoBaTb BINAHNE BeELLECTB



3.2

3.3

3.4

7.1

7.2

N XUMMYECKMX MPOLECCOB Ha OPraHM3m YesioBeKa W OKPYKatoLLyto

npupoAaHyto cpeay

yMmeHune UHTerpmpoBatb XMMmMYyeCknme 3HaHMA CO 3HaAHUAMU OpPYTrux

y4yebHbIx NpeameToB

HanMymne onbiTa PaboTbl C PA3IMYHBIMU UCTOYHUKAMMN MHDOPMALUM NO
XMMUW  (HayyHaa W Hay4yHO-MOMynApHaA AuTepaTtypa, C/AoBapw,

CNPABOYHUKM, UHTEPHET-PECYPCHI)

yMeHMe O6bEeKTUBHO OUEeHWBaTb WHPOPMALMIO O BelecTBax, WX
NpeBpalleHnsaX U MNPaKTUYECKOM  MNPUMEHEHUM U YMeHue

MCNO0Nb30BaTb €€ ANA peleHna y‘-IEGHO-I'IO3HaBaTe.ﬂbeIX 3a4a4

BnageHne ocHoBamMM MOHATUMHOrO annapata M CUMBOJIMYECKOTO
A3blka XMMWUW ANA cocTaBnaeHua GoOpmMyn HeopraHUMYEeCKMX BeLLEecTs,
YPaBHEHUI  XMMUYECKMX  peakumit;  OCHOBaMW  XMMWYECKOM

HomeHKnaTypbl (IUPAC 1 TpuBManbHOM)

YMeHre 06bACHATb CBA3b MOJIOXEHWA 3nemeHTa B [lepuoanyeckom
cMCTeME C  YMCNOBbIMW  XapaKTEPUCTUKAMM CTPOEHMA aTOMOB
XMMUYECKMX 31eMeHTOB (coctaB M 3apag aapa, obllee 4ucao
3/IEKTPOHOB), pacnpeneneHnem 3/1eKTPOHOB MO 3HepreTUYeckum

YPOBHAM aTOMOB NepPBbIX TPEX NEPUOA0B, KaNnA U KanbLms

MpeacTaBneHne o NepMoanYeckon 3aBUCUMOCTU CBOMCTB XMMMUYECKUX
31eMeHTOB (paAnMyc aToMa, 3/1EeKTPOOTPMLLATE/IbHOCTb), MPOCTbIX M
CNOXHbIX BELLEeCTB OT MO/IOMKEHMA 31emeHTOB B [lepuoanyeckoi
cucteme (B Manbix Nepuoaax v rnaBHbIX NoArpynnax) U aNeKTPOHHOro

CTpOEeHus aToma
YMeHue knaccudpuumpoBathb:
XMMUYECKME IN1EMEHTbI

HeopraHn4yecKkune BellecTsa



7.3

8.1

8.2

8.3

8.4

9.1

9.2

9.3

10

10.1

10.2

XUMUYECKME peaKkumu
YmeHune onpeaenarb:

BaNIEHTHOCTb U CTENEHb OKUCNEHUA XUMUYECKUX I/IEMEHTOB, 3apAL

MOHa

BUA, XMMWUYECKOM CBA3M M TUM KPUCTANIMYECKOM CTPYKTYpbl B

coeguHeHUAX
XapaKTep cpeabl B BOAHbIX PacTBOPax BeLLecTB (KMC/I0T, OCHOBaHWMIA)
OKUCAUTENb U BOCCTAaHOBUTENb

YMeHuMe xapaKTepm3oBaTb GpM3MYecKme U XMMUYECcKne CBOMCTBA:

NPoCTbIX BewecTs (Kucnopos, O30H, Bogopos, rpadut, anmas,
KpemHuin, asoT, ¢docdop, cepa, XI10p, HATPUN, Kaaul, MarHumn,

KaNbLWM, aIIOMUHWNIA, ¥ene3o)

CNIOXKHbIX BELLECTB, B TOM YMC/ie UX BOAHbIX PAacTBOPOB (BOAA, aMMMaK,
X10pOBOAOPOA, CEPOBOAOPOA, OKCUAbI U TMAPOKCMAbI meTannos |-lI1A
rpynn, antommnuua, meam (I1), umHka, »kenesa (Il v lll), okenabl yrnepoaa
(N v 1V), kpemHusa (1V), asota u docdopa (lll n V), cepbl (IV n Vi),
CEPHUCTAA, CepHana, a30TMUCTan, a3oTHasA, ¢ochopHanA, YronbHas,

KpemHunesaa KNCA0Ta U nUx COIIVI)

NPOrH03npoBaTb n XapaKTepmnsoBaTb CBOMCTBA Bewiecrts B
3aBUCMMOCTU OT MUX COCTaBa U CTPOEHUNA, NpuUMeHeHWUe BeLecCcTB B
3aBUCMMOCTU OT UX CBOI\/‘ICTB, BO3MOXHOCTb MPOTEKAHNA XUMNYECKNX

npeBpaLLeHNI B PasINyHbIX YCAOBUAX

YMeHune coCTaBNATb MOJIeKYNAPHbIE U MOHHbIE YPaBHEHUA peaKLI,MIZ, B

TOM yucne:
peakuMin MOHHOTro obmeHa

OKUCTINTENNbHO-BOCCTAaHOBUTENIbHbIX pea KLI,MIZ



10.3

10.4

11

111

11.2

11.3

11.4

12

12.1

12.2

12.3

13

13.1

NNNOCTPUPYIOLLMX XMMUYECKME CBOMCTBA M3YYEHHbIX Kiaccos (rpynn)

HeopraHMYecKnx BeLLecTs
NOATBEPKAAOLLNX reHETUYECKYIO B3aMMOCBA3b MeXAYy HUMU
YMeHuMe BbluMCAATb (MPOBOAUTb PACYETHI):

OTHOCUTE/NIbHYHO  MOJIEKY/IAPHYIDO W MONISIPHYKO MacCbl BELLECTB,

MaCCOBYIO A,0/10 XMMMUYECKOr0 3/1EMEHTA B COEANHEHUN
MaCCOBYHO [,0/1t0 BELLECTBA B pacTBope,
KO/IMYECTBO BELLLECTBA M ero maccy, 06bem rasos

no YypaBHEHUAM XUMUYECKUX peaKLl,Ml;’I M HaxoguTb KOANYECTBO

BeLLeCcTBa, 06bEM M Maccy peareHTOB UM MPOAYKTOB peakLuun
BnapeHwue (3HaHMe OCHOB):

OCHOBHbIMW  METOAAaMWM  HAy4YHOro  MNO3HaHMA  (HabnwoaeHue,
N3MepeHne, IKCNEPUMEHT, MOLENNPOBAHME) NPU U3YYEHUMN BELLLECTB U
XUMUYECKUX ABNEHMN;, yMeHMe chopmynnposatb npobaemy u

NPeanoXnTb NyTH eé peleHns

6e3onacHOM paboTbl C XMMWYECKMMM BELLECTBAMWU, XMMUYECKOM

nocyaon n nabopatopHbim obopyaoBaHUEM

npasuaamm 6e3onacHoro obpalleHma ¢ BeWwecTBamMm, UCNOb3yeMbiMM
B NOBCEAHEBHOM ¥U3HK, NPaBUIaMM NOBEAEHMA B LENsAX cbepexeHunn
300POBbA U OKPY)KaloOLWEN NPUPOAHOM cpeabl; NMOHMMaHMe Bpeaa
(onacHOCTM) BO3AEWCTBMA HaA KMBble OPraHU3Mbl OnpeaenéHHbIX
BELEecTB, CNocoboB YMEHbLIEHUS U MPeAOoTBPALLEHMA UX BPEAHOro

BO34eicTBuSA

Hanunune npakTUYECKUX HaBblKOB MNNAHUPOBAHUA U OCYLLECTB/IEHUA

cneayrowmx XuMmn4yeCKnX asKkCNeEPMMEHTOB:

n3ydyeHme n onmncaHue d)msmqecr(mx CBOMCTB BeuwlecTs; O3HaKom/ieHUeE C



13.2

13.3

13.4

13.5

13.6

13.7

13.8

¢M3VI'~IECKVIMVI n XUMHUYECKMMMU ABNEHUAMMN, OonbIThbl,

UANIOCTPUPYIOLWME NPU3HAKM NPOTEKAHUA XUMUYECKUX PeaKLUii
n3y4yeHue cnocobos pasgeneHma cmecemn

nosy4YeHne KMCAopoaa U U3yyeHue ero CBOWCTB; NosyYyeHne Bo40poaa
M U3y4yeHWne ero CBOMCTB; NONyYeHMe YINEKUCNOrO ra3a U U3yyeHue ero

CBOICTB; MNOJly4EHNE aMMUAKaA N U3yYEHNE ero CBOICTB

NPUroToBJeHME pPAcTBOPOB C OMNpesesiéHHOW MaccoBOW ponei

PacTBOPEHHOrO BeLLECTBA

npUMeHeHne MHAMKATOPOB (nakmyca, MeTUNIoPaHIKa Z
deHondTanemHa) anA onpeneneHns xapakTtepa cpeabl B pacTBOpax

KUCNOT U LLLesioYen

nccnefoBaHMe U ONWCAHWME CBOWCTB HEOPraHWYeCKUX BeLLecTB
Pa3/INYHbIX KNACCOB; U3yYeHNe B3aMMOAENCTBUA KMCNOT C METaIaMMu,
OKCMAAMW  METaNnNoB, PacCTBOPUMbIMM U HEpPacTBOPMMbIMM
OCHOBaHWAMMW, CONAMMW; TNONYYEHME HepacTBOPMMbIX OCHOBAHMIA;
BbiITECHEHME OAHOro MeTanna ApyrMMm M3 pacTtBopa  CoAu;
nccnepgosaHne amedoTepHbIX CBOMCTB TMAPOKCMAOB aMtOMUHUA M

LIMHKa

pelleHne 3KCnepuMmeHTanbHbIX 33434 No Temam: «OCHOBHbIE K/acchbl
HEeOPraHUYeCKUX COeAUHEHUNY; «DNEKTPONUTUYECKAn AMCCoLMaLUAY;
«BarkHelLWwmMe HemeTan bl U UX coeauHeHUn»; «BarkHeNwme meTannbl

n nx coegnHeHnA»

XMMUYECKMe 3KCNEPUMEHTBI, UANCTPUpYyoLWLMe NPU3HaKK
NPOTEKAHUA peakuuii MOHHOro ObMeHa; KayecTBEHHble peakuuu Ha
NPUCYTCTBYIOWME B BOAHbIX PACTBOPAX MWOHbI: Xxnopua-, Gpomua-,
noana-, cynodat-, pocdart-, KapboHaT-, CUANKAT-aHUOHbDI, TMAPOKCUA-
MOHbI, KATMOHbI aMMOHMA, MarH1A, KanbLUWA, aNtOMUHKA, XKenesa (2+)

n kenesa (3+), meamn (2+), UMHKa
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14.1

14.2

YmeHue:

NPeacTaBNATb  pe3ynbTaTbl  3KCNEepUMeEHTa B ¢opme BbIBOAOB,
[l0Ka3aTenbCcTs, rpadmkoB M Tabauu, M BbIABAATbL 3MMNUPUYECKUE

3adKOHOMEPHOCTH

YCTaHaB/AMBATb CBA3M MEXAY peasibHO HabatoaaeMbIMU XUMUYECKMMM
ABJIEHUAMMU M NPOLLECCaMU, NMPOUCXOASALLMMN B MAKPO- U MUKPOMUPE,

06BACHATD NPUYnHbI MHOFOO6pa3Mﬂ Bellecrts

NEPEYEHb S/IEMEHTOB COAEPXAHUA, MPOBEPAEMbIX HA OCHOBHOM
rocyaAAPCTBEHHOM 3K3AMEHE MO XMMUU

Kopg,

11

1.2

1.3

1.4

1.5

1.6

MpoBepAeMbli 3/1eMEHT coaep>KaHnA

MepBOHaYabHbIe XMMUYECKME MOHATUA
YucTble BewecTBa U cmecu. Cnocobbl pasgeneHuns cmecem

ATOMbI U MOJIEKYNbI. Xummnyeckune snemeHTbl. CUMBOAbI XMMUYECKUX 3/IEMEHTOB.

lMpocTble 1 CNOXHble BellecTBa.

Xumunyeckaa ¢opmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 31eMeHToB. CTeneHb

OKHUCneHunA

3aKOH NOCTOAHCTBA cocCTaBa Bewects. OTHOCUTeNbHaA aToOMHaAa Mmacca.
OTHOCHKTeNbHaA MOIEKY/NIAPHAA Macca. MaccoBasa [019 XMMWUYECKOro 3/IeMeHTa B

coegnHeHnn

Konnyectso BeuwectBa. Monb. MonapHaa macca. MonspHbiii 06bEM ra3os.

B3anmocsA3b KonMyecTBa, Maccbl M YNCIA CTPYKTYPHbIX eAUHUL, BEeLWecTBa

dusnyeckne U XMmUYeckme ABNEHUS. XMMWUYECKas peakuma u eé NpusHaKu.



2.1

2.2

2.3

3.1

3.2

4.1

3aKOH COXpPaHEeHNA MacCbl BEWECTB. XMMMYECKUE YypaBHEHUA

Mepuoaunyeckuin 3akoH U Nepuoanyeckan cMctema XMMMUYECKUx anemenTos .M.

MeHpaeneesa. CTpoeHMe aTOMOB

Mepuoaunyeckuin 3aKoH. lMepunoagnyeckas cuctema XMMUYECcKUx anemenTos [.U.
MeHgeneeBa. MNepuoapl 1 rpynnbl. PU3NYECKNI CMbICA NOPALKOBOTO HOMEPA,

HOMEpPOB Neproaa M rpynmnbl 3/1eMeHTa

CtpoeHne atomos. CoctaB aTOMHbIX Agep. M3oTonbl. 3neKTpoHbl. CTpoeHue
3N1eKTPOHHbIX 060n104ek aTomoB nepBbix 20 XMMUYECKMX 3/1EeMEHTOB

Mepuoanyeckoii cuctembl .U. MeHaeneesa

3aKOHOMEPHOCTU B U3MEHEHMU CBOMCTB XMMUUYECKUX INEMEHTOB NEPBbIX TPEX
nepuoaoB, Kanua, Kanbumsa (paguyca aTomoB, 3/71EKTPOOTPMLATENbHOCTH,
MEeTa/IJINYECKUX U HEMETANIMYECKUX CBOMCTB) U UX COEANHEHUN B COOTBETCTBUN

C NON10OXXEeHNEM 3/1EMEHTOB B I'Iepmo,u,mquKoﬁ cncreme n CTpoeHnem nx atomos
CTpoeHme BellecTBa

Xumunyeckasn CBA3b. KoBaneHTHanA (I'IOIIﬂpHaH n HeI'IO}'IHpHaﬂ) CBA3b.
3I'IeKTpOOTpMLI,aTeJ'IbHOCTb XUMUNYECKUNX 3/1IEMEHTOB. MoHHaA CBA3b.

MeTannnyeckas cBa3b

Tunbl  KPUCTaN/IMYECKUX  PEWETOK (aTOMHasi, WOHHaA, MeTal/IMyeckas),
3aBMCMMOCTb CBOWCTB BeLLECTBa OT TUMA KPUCTA/ZIMYECKOM pPeléTKM M Buaa

XMMUYECKOM CBA3M

BaxHeWwMne npeacTaBUTENIM HEOPraHMYEecKMX BelecTB. HemeTannbl M uX

coeanHeHnA. MeTannbl U X coeauHeHUA

Knaccudmkauma M HOMEHKNATypa HEOPraHWYeCKUX COeAMHEHUN: OKCUA0B
(coneobpasyowme: OCHOBHbIE, KMUCNOTHbIE, amdoTepHble) n
Heconeobpasylolne; OCHOBaHWUI (LWENOYM W HepacTBOPUMblE OCHOBAHMA);
KMCNOT  (KMCnopopcofeprkawme U H6eckuciopogHble, OAHOOCHOBHblE U

MHOTOOCHOBHbIE); coneit (CpeaHUX U KUCbIX)



4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

dusnyeckne n XMmmyeckme CBOMCTBa NPOCTbIX BELLEeCTB-HEMETA/INI0B: BOAOPOAa,

X710pa, KUCNopoaa, cepsbl, a3oTa, docdopa, yrneposa, KpemHua

dusnyeckme M XMMUYECKUE CBOMCTBA NPOCTbIX BelwecCTB-MeTa/N10B: /NUTUA,
HATpUA, Kannda, marHina m KanbuyunAa, aatoMnUHUA, Kenesa. 3ﬂeKTpOXMMW-IeCI-(Mﬁ

PAA HaNPAXKEeHUN MeTannoB

dusnyeckne N XMMUYECKMe CBOMCTBA BOAOPOAHbLIX COEAMHEHUA HEeMEeTasl/1oB:

xnoposoaopona, ceposoagopona, ammmnaka

®du3nMyeckne U XMMUYECKME CBOMCTBA OKCMAOB HemeTannos: cepbl (IV, VI),
asota(ll, IV, V), docdopa(lll, V), yrnepoga(ll, IV), kKpemuua(lV). MonyyeHue

OKCMO0B HEMETANNI0B

Xvmunyeckne csonctBa okcmpgos: metannos IA-IIIA rpynn, umHka, meaun(ll) m

xenesa(ll, ). MonyyeHne okcnaoB MeTannos

XMUYeckue CBOMCTBA OCHOBaHWUM M aMPOTEPHbIX TMAPOKCHAOB (Ha npumepe
TMAPOKCUAOB  aNlOMMUHUA, Kenesa, UMHKa). [lo/slydeHMe OCHOBaHUKA U

aMm@OTEPHbIX TMAPOKCMA0B

Oblwue XMMUYecKkue CBOICTBA KUCNOT: X/IOPOBOAOPOAHOM, CEPOBOAOPOAHOM,
CEePHUCTON, cepHOM, a30THOW, docPopHOM, KpemHuMeBon, yronbHok. Ocobble
XMMUYECKME CBOWMCTBA KOHLEHTPUPOBAHHOM CEPHOM W a30THOW KMUCAOT.

MonyyeHune Kncnot
Ob6Lme xMMmMYecKkne CBOMCTBA cpegHuX conen. MonyyeHne conemn

MonyyeHue, cobupaHue, pacno3HaBaHME BOAOPOAA, KMUCIOPOAA, AMMMAK],

YINEeKNCNOoro ra3a B na6opaTopV|V|

NonyyeHne ammmuaka, cepH0|7| M a30THOWM KMCNOT B NPOMbIWNEHHOCTU. O6u.|,1/|e

cnocobbl noayyvyeHnAa metTannos
[eHeTMYeCcKana CBA3b MeXay KNacCaMu HeopraHnyeckux COG,D,VIHGHVIVI

XMMUYeCcKue peakumnm



5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

Knaccudumkauma XMMUYECKMX peakunin No pas/iMyHbIM MPU3HAKaM: Mo YUCAY U
COCTaBYy YYacCTBYIOWMX B pPeakumm BelecTs, No TensoBomy 3¢deKkty, no

N3MEHEHMUIO CTENEHEN OKUCNEHNS XUMUYECKUX SN1EMEHTOB

Tennosoi 3pdEKT XMMUYECKON peakumnn, TePMOXMMUYECKME YPAaBHEHUSA. IK30- U

3HOOTEPMUYECKME peaKumn. TepMOXMMUYECKUE YPaBHEHUSA

OKMCANTENbHOBOCCTAHOBUTE/IbHbIE peakyunn. OKucantenn n BOCCTAHOBUTENN.
npOLl,eCCbI OKHUCneHunA n BOCCTaHOBNEHUA. 3l'leKTpOHHbI171 6anaHc

OKNCNUTE/IbHOBOCCTAaHOBUTE/IbHOM peakunn

TeopMﬂ 3I'IeKTp0f|VITM‘-IeCKOﬁ anccoumaummn. KaTMOHbI, aHUOHBI. 3I'IeI-(TpOJ'IVITbI n

He3NeKTPOoAUTbl. CubHble U cnabble aneKkTpoauTbl. CTeneHb guccoumaumm

PeakumMn MOHHOro obmeHa. YcnoBusi NPOTEKAHUA pPeakuMil MOHHOro OobMeHa,

NOJ/IHbIE N COKPALLEHHbIE MOHHbIE YPAaBHEHUA peakumi
Xnmuma 1 oKkpyKatowaa cpega

Bewectsa “ MmaTepuansl B nOBCGAHeBHOVI *KU3HM Yenoseka. besonacHoe
ncnonb3oBaHMe BeLWECTB U XUMMUYECKUX peaKu,Mﬁ B na6opaTopMM n 6bITy.

I'IepBaﬂ NOMOLb NPU XMMUNYECKNX OXKOrax U OTpaBaEeHNAX

XMMMYecKoe  3arpsisHEHMEe  OKpyrKalleh cpedbl  (KACNOTHble  A0OXKAM,
3arpsa3HeHMe nouYBbl, BO34yxXa WM BOJOEMOB), cnocobbl ero npeaoTBpalLeHMA
MpepenbHaa ponycTMmaa KoHueHTpauma Bewects (MNAK). Ponb xumum B
pelweHnn 3KOMOTMYEeCKMX npobnem. YcuneHne nNapHUKOBOTO  3pdeKTa,

paspyLeHne 030HOBOrO C/10A

MpumeHeHne cepbl, a3oTa, pocdopa, yrnepoaa, KPEMHUA U UX COEANHEHUN B
6bITy, MeauuMHe, MPOMbIWAEHHOCTU U CeNbCKOM Xo3aicTBe. [pumeHeHue
MeTaNIoB W CcnaaBoB (CTasb, YYryH, AOPaJlOMUHUIM, OpoH3a) B ObITy WU
NPOMbILLNEHHOCTU UX COeAUHEHW. TTOHATME O KOPPO3MM META/NI0B, OCHOBHbIE

cnocob6bl 3aWnTbl X OT KOPPO3nn

MpUpoAHble UCTOYHWUKM YINeBOAOPOAOB (yronb, MPUPOAHbIN ra3, HedTb),



6.5

7.1

7.2

7.3

NPOAYKTbI X NepepaboTku (6eH3MH), UX ponb B ObITY U MPOMbILIEHHOCTH

MepBoHaYasbHble MOHATMA 006 OpPraHUYECKUX BeLLEeCTBaX KaK O coeauHeHUsx
yrnepoga (meTaH, 3TaH, 3TWNEH, auUeTUNEH, 3TaHOJ, [IULEPMUH, YKCycHan
Kucnota). lMNoHATME O OMONOrMYEcKM BaXKHbIX BELLECTBaX: KuUpax, benkax,

YyrneBogax — U UX POJIN B *KU3HWN Ye/IOBEKA

Pacuérthbi:

no ¢popmynam XMMUYECKMX COEANHEHNI

Maccbl (MaccoBoW) 40NN pacTBOPEHHOIO BELLECTBA B pacTBope

no XUMUYECKMUM YPaBHEHNAM

YHEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATE/IbHOIO NPOLLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YYEHUKA

0.C.rabpuensH, U.I.Octpoymos, C.A.Cnagkos Xumua 8 knacc Mocksa «lMpoceelleHne» 2026

IE.Pya3sutuc Xumuna 9 knacc Mocksa «[lpocselteHume» 2020

METOAUYECKUE MATEPUADBI ANA YYUTENA

LIUOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbl U PECYPCbl CETU UHTEPHET

https://foxford.ru/

https://edu.mob-edu.ru/
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