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NOACHUTE/IbHAA 3ANMUCKA
Mporpamma No XMMUM Ha YpOBHe OCHOBHOro obuiero obpasoBaHMA cOCTaB/leHa Ha OCHOBE

TpeboBaHUI K pe3ynbTaTaM OCBOEHMA OCHOBHON 0bpa3oBaTes/ibHOM MporpamMmbl OCHOBHOro obuiero
obpasoBaHus, npeacrasneHHblx B PFOC 000, a TaKKe Ha ocHoBe dpeaepanbHoM paboyeit nporpammsl
BOCMUTAHMA U C YYETOM KOHLENUUKU npenoaaBaHus yyebHoro npeameta «Xmumusa» B 06pa3oBaTe/ibHbIX
opraHusaumsax Poccuinckon degepaumm.

Mporpamma No XxMMuM paspaboTaHa C Le/blo OKa3aHWA METOAMYECKOW MOMOLLM YUUTENIO B
co3aaHuu pabodelt nporpammbl no y4ebHomy npeameTy. MNporpamma nNo XMMun JaéT npeactaBaeHue o
uensx, obuwen crpatermnm obyyeHua, BOCMUTAHUA M Pa3BUTUA obyyalolmMxca cpeactBamm yvyebHoro
npeAmeTa, ycTaHaBAMBAET 0b6s3aTeNbHOE NpegMeTHOE COAEepPKaHUe, NpeayCMaTpUBaET pacnpeseneHme
€ro no Kjaccam W CTPYKTYpUpOBaHWe Mo pasgesaM M TemMaM NporpaMmmbl MO XMMWKM, onpepensaet
KO/IMYEeCTBEHHble n KayecTBeHHbIe XapPaKTePUCTUKM copeprKaHus, pekomeHayemyto
NocneaoBaTeNlbHOCTb M3YYEHUA XMMWUKU C YYETOM MEXMNPEAMETHbIX M BHYTPUNpPESMETHbIX CBA3EMN,
NIOTUKM y4yebHOro npouecca, BO3PaCTHbIX OCOBEHHOCTEN Oby4atowmxca, onpenensier BO3MOMKHOCTU
npegmeta Ana peanusaumm TpeboBaHWI K pesy/sbTaTaM OCBOEHWMS OCHOBHOM 06pa3oBaTesibHOWN
nporpammbl Ha ypoBHE OCHOBHOro obuwero obpasoBaHMA, a Takke TpebOBaHWI K pesynbTaTam
00YyYeHUs XMMUKN HA YPOBHE Lesel U3ydyeHUs npegMeTa U OCHOBHbIX BUAOB y4ebHO-No3HaBaTeIbHOM
AeATenbHOCTM 0by4atoLeroca no 0CBOEHMI0 y4ebHOro cogeprkaHun

3HaHWE XMMUU CNYXMT OCHOBOM Ana GOPMMPOBAHMA MMPOBO33PEHMA Obydatowerocsa, ero
NpeAcTaBNeHNUN O MaTepPUaNbHOM E€AMHCTBE MWMPA, BaKHYIO PO/b MrpatoT GopmMUpyemble XMMUEN
npeacTaBNeHUs O B3aMMOMNpPEeBpPaLLEHMAX 3HeprMM u o6 3BOJIOLMM BELLECTB B NPUPOAE, O NyTAX
peweHunsa rnobanbHbix Npobiem yCcTOMUYMBOrO Pa3BUTUA YEI0BEYECTBA — CbIPbEBOW, IHEPreTUYECKOMN,
MULLLEBON 1 3KOSI0TMYECcKol 6e3onacHOCTH, Npobaem 34paBOOXPAHEHMS.

M3yyeHne xumuu: crnocobcTByeT peanmsaumm  BO3MOMKHOCTEW A/1A  CaMOpPasBUTMA U
boOpMUPOBAHMA KYbTYPbl JIMYHOCTK, €€ obwel U GYHKUMOHANbHOM FPamMOTHOCTU; BHOCUT BKNA4 B
dopmMMpoOBaHNE MbILLIIEHMA M TBOPYECKUX CNOCOBHOCTEM 0byyatoLmxca, HaBbIKOB MX CAMOCTOATEIbHOM
y4yebHol [eATenbHOCTU, IKCNEePUMEHTANIbHbIX U UCCAeA0BaTeNbCKUX YMEHUN, HEOOXOAMMbIX KaK B
NOBCEAHEBHOM KM3HM, TaK U B NPodecCcMOoHaNbHOWN AeATENbHOCTU; 3HAKOMUT CO cneudUKoM Hay4yHoro
MbILWAEHUA, 3aKNaAblBaeT OCHOBbI Le/I0OCTHOrO B3r/ia4a Ha e4MHCTBO NPUPOAbl U YesnoBeKa, ABAAETCA
OTBETCTBEHHbIM 3Tanom B (GOPMMPOBAHMU ECTECTBEHHOHAYYHON TPaMOTHOCTM Oby4aroLmxcs;
cnocobcTeyeT GOPMUPOBAHMIO LLEHHOCTHOTO OTHOLLEHMA K ECTECTBEHHO-HAYYHbIM 3HAHUAM, K NPUpoae,
K 4esI0BEKY, BHOCUT CBOW BKAAJ, B 3KoA0rMyYeckoe obpasoBaHue obyyatowmxca. [laHHble HanpaBieHuWsA B
obyyeHnn xummnmn obecneumsatoTca cneumdpuKoln cogepRaHna yyebHoro npeameTa, KOTOpbin ABAAETCA
nesfarorMyeckM aganTMpPoOBaHHbIM OTPaXkeHMem 0a3oBOM HayKM XMMWW Ha onpeaenéHHom 3Tane eé
pa3suTnA. Kypc XMMuMM Ha ypOBHEe OCHOBHOro obuiero obpasoBaHMA OPMEHTUPOBAH Ha OCBOEHME
06yYaloOWMMNCA CUCTEMbI NEPBOHAYANbHbIX MOHATUA XMMUW, OCHOB HEOPraHUYECKOW XUMWUKU U
HEKOTOPbIX OTAE/bHbIX 3HAYUMBbIX MOHATUIA OPraHNYECKON XUMUM.

CTpyKTypa coaepKaHuaA Nporpammbl No XMmmm copmmpoBaHa Ha OCHOBE CUCTEMHOTO NOAX0A43
K eé nsyyeHuto. CoepkaHne CKNaablBaeTca U3 CUCTEMbI MOHATUIN O XUMUYECKOM 3/1EMEHTE U BELLLeCTBE
N CUCTEMbBI MOHATUIM O XMMMUYECKOW peakumm. Obe 3TN CUCTEMbI CTPYKTYPHO OPraHM30BaHbl MO NPUHLMNY
nocneaoBaTeIbHOrO Pas3BUTUA 3HAHWMIM Ha OCHOBE TEOPETUMYECKMX MPeACTaBAeHUA PAa3HOro YPOBHS:
AaTOMHOMOJIEKYNIAPHOIO YYEeHUA KaK OCHOBbl BCEro ecTtecTBo3HaHuA; lNepuoanyeckoro 3akoHa A.U.
MeHaeneeBa Kak OCHOBHOTO 3aKOHA XMMMUM; YYEHUA O CTPOEHUM aTOMa M XMMWYECKOW CBA3W;
npeacTaBAeHNN 06 3NEKTPONUTUYECKOM AMCCOLMALIMM BELLECTB B PACTBOPAX.



TeopeTUYeckMe 3HaHWA pPaAcCMaATPMBAlOTCA HA OCHOBE SMMUPUYECKU MOAYYEHHbIX W
OCMbICNEHHbIX $AKTOB, Pa3BMBAOTCA NOC/NEAOBATE/IbHO OT OAHOrO YPOBHA K APYrOMy, BbINOJAHASA
OYHKUMN OBBACHEHMA M NPOTrHO3MPOBAHMA CBOMCTB, CTPOEHWA W BO3MOMKHOCTEM MPAKTUYECKOro
NPUMEHEHNSA U NOSTYHEHUA N3YYaEMBbIX BELLLECTB.

OcBoeHMe nporpammsl Mo XMMMUKU cnocobcTByeT GOPMUPOBaAHULIO MPEACTAaBAEHNA O XUMUYECKOM
COCTaBAAOLLEN HAYYHOM KAaPTUHbI MUpPaA B IOTUKe €€ CUCTEMHOW NPUPOAbl, LEHHOCTHOFO OTHOLIEHUSA K
HAy4YHOMY 3HAHWIO M METOAAaM MO3HAHMA B HayKe. M3yyeHne XMMUKU MPOUCXOAUT C NPUBNEYEHUEM
3HaHWU U3 paHee MU3yYeHHbIX y4ebHbIx npegmeTos: «OKpyXKaloWwmn mmup», «bronorns. 5—-7 Knaccbi» u
«®PusnkKa. 7 Knacer.

Mpu M3yYEHUN XMMUKU NpoucxoanT GOPMMPOBAHME 3HAHWUIMA OCHOB XMMWYECKOM HayKM KaK
0621aCcTU COBPEMEHHOIO ecTecTBO3HAHWUA, MPAKTUYECKON AeATeNbHOCTM YesIoBEKAa M KaK ogHoro u3
KOMMNOHEHTOB MMUPOBOM KY/IbTYpbl.

3agaya yyebHoOro npegmeTta cOCTOMT B POPMMPOBAHUM CUCTEMbI XMMUUYECKUX 3HAHUN —
Ba)KHEMWMX (AKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX MOMONKEHUN, AOCTYMNHbIX 0606LEHNI
MWPOBO33PEHYECKOrO XapaKTepa, A3blka HayKM, B MPUMOOLLEHMM K Hay4yHbIM METO4aM NO3HAHWA Npu
N3YYEHMN BELLECTB U XMMMUYECKUX peaKkunii, B GOPMUPOBAHUM U PA3BUTUN NO3HABATE/IbHbIX YMEHUI U
X NPUMEHeHuM B yyebHO-no3HaBaTeNbHOW U y4ebHO-UcCcNen0BaTENbCKON AEeATENbHOCTU, OCBOEHUM
npasun 6esonacHoro obpalLeHma ¢ BELLECTBAMU B MOBCEAHEBHOM XKU3HMN.

MpU M3Yy4EHUUM XUMUM Ha YPOBHE OCHOBHOrO o0bulero o6pasoBaHMA BarKHOE 3HayeHue
npuobpenn TakMe UEAWU, Kak: GOPMUPOBAHWE WHTENNEKTYyaNbHO Pa3BUTOM /IMYHOCTWU, TOTOBOM K
camoobpasoBaHUIO, COTPYLHMYECTBY, CAMOCTOATE/IbHOMY  MNPUHATUIO  pelleHnin, crnocobHo
aganTuMpoBaTbCs K ObICTPO MEHAKWMMCA YC/IOBUAM  XU3HM; HanpaBfeHHOCTb 0byyeHusa Ha
cucTemaTtnyeckoe npuoblieHne oby4valoWMXCs K CaMOCTOATE/NIbHOM MO3HaBaTe/IbHOW AeATeNbHOCTH,
Hay4YHbIM MeToAam MnOo3HaHWUA, GOPMUPYIOLLMM MOTMBALMIO M pPasBUTME CMOCOBHOCTEM K XMMWUW;
obecneyeHne ycnoBuii, crnocobcTBylowmMx nNpuobpeTeHUo obydaloWMMUCA ONbiTa pasHoobpasHol
OeATeNIbHOCTU, NO3HaHMA M CaMOMO3HAHMA, K/OYEBbLIX HaBbIKOB (K/MOYEBbIX KOMMETEHUUI), UMEIOLWMX
YHMBEpCA/NbHOE 3HayYeHWe [A/A  Pas/IMyHbIX BUAOB  AeATesbHOCTH; ¢dopmupoBaHMe  0bLen
dYHKUMOHANbHOWN M ecTeCTBEHHO-HAY4YHOM rPaMOTHOCTU, B TOM YMCAe YMEHUIM 06bACHATb U OLEHNBATb
ABNEHUSA OKPY)KAlOWEro MWpa, WCNosb3ys 3HAHWS W ONbIT, NOJYYEHHblE MPU UIYYEHUN XUMUW,
NPUMEHATb WX MNPU pelweHnurM npobnem B MNOBCEAHEBHOM KU3HM W TPYAOBOW AeATENbHOCTY;
dopmumpoBaHME Yy 0BYYAIOLIMXCA TYMAHUCTUYECKUX OTHOLUEHWIN, MOHUMAHUA LEHHOCTU XMMUYECKUX
3HaHWUI ANa BbIpabOTKM 3KONOTMYECKM LeiecoobpasHoro nosegeHms B 6bITy 1 Tpy40BOW AeATeNIbHOCTU
B LLe/IAX COXPaHEHWs CBOEro 340pOBbSA WM OKpPYrKaloWel NpUPOLHON cpeabl; pasBUMTME MOTMBALMK K
obyyeHnto, cnocobHoCTeEM K CaMOKOHTPOJIO W  CaMOBOCMMTAaHUIO Ha OCHOBE  YCBOEHUSA
obLeyenoBeyeckMx LEHHOCTEN, FOTOBHOCTM K OCO3HAaHHOMY Bblibopy npoduas U HanpaBAeHHOCTU
AanbHenwero obyyeHus.

Oblee 4YMCNO YaCoB, PEKOMEHA0BAHHbIX ANA M3ydeHUs Xxumuu, — 136 Yacos: B 8 Knacce — 68
yacos (2 uyaca B Hegenw), B 9 Knacce — 68 uacoB (2 vaca B Hegenw). Ona Ka)Aoro Knacca
npeaycMoTpeHo pesepBHOe y4yebHOoe Bpems, KoTopoe MOMKeT ObiTb WMCMOo/Jb30BaHO Y4YacCTHMKaMMU
obpa3oBaTenbHOro npouecca B uUenax GOPMUPOBAHUA BapMaTMBHOM COCTaBASIOWEN COAEPXKaHUA
KOHKpPETHOI pabouyelt nporpammbl. MNpu 3tom obAsaTenbHas (MHBAPWAHTHAA) 4YacTb CcoAepyKaHuA
npegmeTa, yCTaHOB/IEHHAsA NPMMEpPHOI paboyelt nporpammoii, U Bpems, OTBOAMMOE Ha €€ U3yyeHue,
[0/13KHbI 6bITb COXPAHEHbI MOAHOCTbIO.



COAEPXAHUE OBYHEHUA

8 KNIACC

MNepBoHaYanbHbIe XMMUYECKUE NOHATUA

MNpegmeT xMmuU. Posib XMMUM B KU3HM YesloBeKa. XMMUA B cUCTeme HayK. Tesla M BeLlecTBa.
®dusnyeckne cBOMCTBA BelLeCcTB. ArperaTtHoe cOCTOsiHME BewecTB. [OHATME O MeToAax MO3HaHWA B
XMKUK. Ynuctble Belectsa U cmecn. Cnocobbl pasgeneHunsa cmece.

ATOMbI U MOANEKyAbl. XMUMUYECKME 3nemMeHTbl. CUMBO/IbI XMMUYECKUX 3/1eMeHTOB. lpocTble 1
CNIOXHble BelecTBa. ATOMHO-MOJIEKY/IAPHOE yYeHue.

Xvmmnyeckaa ¢opmyna. BaneHTHOCTb aTOMOB XMMMUYECKMX 31€MEHTOB. 3aKOH MOCTOAHCTBA
coctaBa BewecTtB. OTHOCUTeNbHAA aToMHaa Macca. OTHOcUMTeNlbHaA MoJieKyApHaA macca. Maccosas
O0NA XMMUYECKOT0 3/1IeMeHTa B COeANHEHUMN.

KonnyectBo Bewectsa. Monb. MonAapHaa macca. B3amocBA3b KOAMYecTBa, MacCbl U 4yucna
CTPYKTYPHbIX eaMHU1L, BewecTBa. Pacyétbl Mo Gopmynam XMMUYECKMUX COeaUHEHUA.

®Pur3nyeckne N xmummyeckue ABneHnA. XuMmnyeckaa peakuma u eé npusHaKku. 3aKoH COXpaHeHusA
Maccbl BewecTB. Xumuyeckne ypaBHeHUsA. KnaccuduKkaumsa XMMUYECKUX peakumin (coeamHeHus,
pa3noXKeHus, 3amelleHnsa, obmeHa).

XumuyecKkuli akcnepumeHm:

3HAaKOMCTBO C XMMWYECKOM nocynoi, npasunamum pabotol B nabopatopum M npuémammu
obpalLeHua ¢ nabopaTopHbiM 060pyA0BAHNEM, U3YYEHME U OnNUCaHMe GU3MYECKMX CBOMCTB 06pa3LoB
HeopraHWYeckux BelLecTs, HabnoaeHUe ¢U3MYecKUX (NNaBieHMe BOCKa, TasHME /ibAa, pacTMpaHue
caxapa B CTyMKe, KMMNEHWE U KOHAEHCAuMa BOAbl) U XMMMYECKUX (ropeHue CBeuu, NpoKaanBaHue
MeZHOW MPOBOJIOKN, B3aMMOLENCTBME MeNa C KUCAOTOW) ABNEHMW, HabawgeHWe U onucaHue
NPU3HaKOB MPOTEKAHNA XMMUYECKUX peakuuii (pasnoxeHne caxapa, B3auMOoLencTBUe CePHOM KUCIOTbI
c xnopuaom bapwus, pasnoxkeHue rmagpokcuga megu (Il) npu HarpeBaHUW, B3aUMOAENCTBUE Kesesa C
pactBopom conn megm (ll), usyyeHne cnocoboB pasgeneHua cmecer (C NMOMOLLBID MarHuTa,
duUNbTpOBaHME, BbiNapuBaHWe, OUCTUANAUMA, XpomaTorpadus), npoBedeHMe OYMUCTKM MOBapeHHOM
conn, HabnwogeHwe M oOnNUCaHWe pesy/abTaToOB MPOBEAEHMA OMbITa, WANOCTPUPYIOWErO 3aKOoH
COXPaHEeHMA MACCbl, CO34aHNE MOAENEN MOIEKYA (LLAPOCTEPIKHEBBIX).

BajKkHellune NpeAcTaBUTENN HEOPraHUYECKUX BELLECTB

Bo3gyx — cmecb rasos. CocrtaB Bo3ayxa. Kucnopog — 3snemeHT M NpocTtoe BeLwecTso.
HaxoxgeHue Kucnopoda B npuposae, pusmyeckme n XuMmn4eckne cBOMcTBa (peakumnn ropenuns). OKcnapl.
MpumeHeHne Kucnopopa. Cnocobbl nonyyveHua Kucnopoda B NabopaTtopum U NPOMbILIEHHOCTU.
KpyrosopoT kucnopoga B npupose. O30H — annoTponHas MoanduKaLma KUcnoposa.

Tennosoki  3pdeKT  XMMMYECKOW  peakuuu, TEePMOXMMWYECKME  YpPaBHEHWA,  3K30U
9HOOTEpPMUYECKME peaKuuu. TONANBO: YroNb U MeTaH. 3arpAasHeHne Bo3ayxa, YCUIeHMe NapHUKOBOTO
addeKTa, paspyLueHme 030HOBOrO COA.

Bopopoa — anemeHT U NpocToe BelecTBo. HaxoxaeHne Bogopoaa B npupoge, usmndeckme u
XMMUYECKMe CBOMCTBA, NPUMEHEHUe, cnocobbl NoyydeHusa. Kucnotol u conu.

MonapHbIn 06bEMm raszos. PacyéTbl N0 XMMUYECKMM YPaBHEHUAM.

du3snyeckne ceoictBa BoAbl. Boaa Kak pactBopuTenb. PactBopbl. HacbiweHHble w
HeHacbllWeHHble pacTBopbl. PacTBOpMMOCTb BelecTs B Boge. MaccoBasa [onA BewecTsa B pacTBope.
Xumuueckne ceolicTea Boabl. OCHOBaHMA. Poib pacTBOPOB B NPUPOAE M B KM3HWU YeoBeKa. KpyrosopoT
BOAbl B Npupoae. 3arpasHeHne npupogHbix Bod. OXpaHa M 04MCTKA NPUPOAHLIX BOA,



Knaccudumkauma  HeopraHuMYeckmx  coeamHeHun. Okcuapl.  Knaccudukauma  OKCUMAOB:
coneobpasyowme (OCHOBHblE, KWUC/IOTHble, amdoTepHble) W Heconeobpasyowme. HomeHknaTypa
oKcnaoB. Pr3nyecKkme n XMmmnyeckme CBOMCTBa OKCMAOB. MoayvyeHne oKCnaos.

OcHoBaHMA. KnaccuduKauma  OCHOBaHMM:  WENOMM UM HEepacTBOPUMbIE  OCHOBaHMA.
HomeHKnaTypa ocHOBaHMI. PU3MYECKME U XMMUYECKME CBOMCTBA OCHOBaHMWI. NonyyeHMe OCHOBaHUNA.

Kucnotbl. Knaccudumkauma kmcnot. HomeHknatypa KnMcaot. Pusmyeckne m xmMmnyeckne cBOMCTBa
Kncnot. Pag aktusHoctn metannos H.H. bekeTtosa. MonyyeHne KMcnoT.

Conun. HomeHknatypa conei. Prusmyeckne n XMMmn4eckme cBOMCTBa conei. NMonyyeHne conen.

leHeTUYecKan CBA3b MeXKAY KNacCamMu HEOPraHUYECKUX COeAUHEHWA.

XumuyecKuli akcnepumeHm:

KauecTBEHHOE OMnpeAeneHne Ccoaep’kaHuAa Kucnopoga B BO3Ayxe, MosydeHue, cobupaHue,
pacno3HaBaHWE W WM3y4YeHWe CBOWCTB KUcCaopoga, HabalgeHWe B3aMMOLENCTBUA BELeCTB C
KUCNOPOAOM W YC/NOBUSA BO3HMKHOBEHWS W MNPEKpalleHWs ropeHusa (noxapa), O3HaKOM/EHUE C
obpasuamm OKCHAOB M OMUCaHME UX CBOMCTB, NosyyeHWe, cobupaHue, pacros3HaBaHUE U U3yyeHue
CBOWCTB BOAOpoAa (ropeHue), B3ammodencTsme Bogopoda c oKkcuaom meaun (ll) (Bo3morkHO
NCNosb30oBaHME BUAEOMATepnanos), HabnwogeHne o06pasuUOB BELWECTB KoauyectBOM 1  monb,
nccnefoBaHne ocobeHHOCTEN PaCTBOPEHMS BELLECTB C Pa3/IMYHOM PacTBOPUMOCTbIO, NPUrOTOB/IEHME
pacTBOPOB C onpeaenéHHOM MacCOoBOM [0sei pPacTBOPEHHOrO BelLecTsa, B3aMmoaencTsmMe BOAbl C
MeTannamm (HaTpuem M Kanbumem) (BO3MOXKHO WMCMNO/Nb30BaHWE BUAEOMATEpPUanoB), UccnegoBaHUE
06pasuoB HeopraHMYecKMX BeLeCTB pPas/INMYHbIX KAaccoB, HabAlAeHUE W3MEHEHUs OKpacKu
MHAMKATOPOB B PacTBOpPax KUCAOT U LIeAoYen, M3ydeHue B3aumogencTtsma okcuga megu (l) ¢
pPacTBOPOM CEPHOM KUCAOTbl, KWUCAOT C MeTannamMu, peakuuih HeuTpanusauum, noayvyeHue
HepacTBOPMMbIX OCHOBAHWIN, BbITECHEHWE OAHOrO MeTanna APYyrMm W3 pacTBopa COMM, pelleHue
3KCMEepMMEHTaNbHbIX 33aga4 Mo Teme «BaKHellwmMe Knaccbl HEOPraHMYECKUX COeAMHEHUN».
Mepuogunuecknii 3akoH u Mepuoguueckas cuctema XMmudeckux snemeHTtos [.U. MeHpgeneesa.
CrpoeHue aTomoB. Xumunyeckas cBfasb. OKUCIUTENIbHOBOCCTAHOBUTE/IbHbIE PeaKLUn

MepBble MNOMLITKM KAAaCCUPUKALMU XMMUYECKMX 31eMeHTOB. [oHATME O rpynnax CXo4HbIX
3/1eMeHTOB (LLeNoYHble U LWEeNoYHO3EeME/bHbIE MeTa//lbl, rafioreHbl, MHEPTHbIE rasbl). INEeMEHTbI,
KOoTopble 06pa3ytoT ampoTepHble OKCUAbI U TMAPOKCUAbI.

Mepunogmyecknin 3akoH. MNepuoanyeckana cuctema xmmumyeckux anemeHtos .. MeHaeneesa.
KopoTKkonepuogHas n anvHHonepuogHaa ¢opmbl [epnoamyeckon cUcTembl XMMUYECKUX 31€MEHTOB
O.MN. MeHgeneesa. Mepuoabl U rpynnbl. PU3mMyecknin cmbica NOPALKOBOro HoMepa, HOMePOoB Nepuoaa u
rpynnbl 3/1€MeHTa.

CtpoeHne aTomoB. CocTaB aTOMHbIX Aaep. M3oTonbl. 3neKTpoHbl. CTpoeHUe 3/1EeKTPOHHbIX
obonoyek aTomoB nepsblx 20 XMMUYECKMX 3nemeHToB Mepuoguuyeckoi cuctembl O.U. MeHpeneesa.
XapaKTepuUCTMKa XMMMYECKOTO 31eMeHTa Mo ero nosoxeHuto B [lepuoanyeckoit cucteme A.U.
MeHaeneesa.

3aKOHOMEPHOCTU M3MEHEHUA paguyca aTOMOB XMMMUYECKMX 3N1EMEHTOB, META/UIMYECKUX WU
HeMeTaIJIMYeCKMX CBOMCTB MO rpynnam 1 nepuosam.

3HauyeHue lNepuoamyeckoro 3akoHa u MepnoanYeckon CUCTEMbI XMMUYECKUX S1EMEHTOB ANA
pPa3BUTMA HaYKM U NPaKkTUKKU. O.U. MeHaenees — yY4€HbIM U rpaxKaaHUH.

Xvmunyeckana cBasb. KoBaneHTHas (nonsipHas M HenosApHan) CBA3b. DEKTPOOTPULATENIbHOCTb
XMMUYECKNX 31eMeHTOB. MoHHanA cBA3b.

CreneHb oKkucneHusa. OKUCAINTENbHOBOCCTAHOBUTE/IbHbIE peaKkuuun. lpoueccbl OKUCIEHUA U
BOCCTaHOBAEHUA. OKUCANTENN U BOCCTAHOBUTENN.



XumuyecKkuli akcnepumeHm:

n3yyeHne obpasLLOB BELLECTB METa/IZIOB U HEMETAN/I0B, B3aMMOAENCTBME TMAPOKCUAA LIMHKA C
pacTBOpPaMM KUCIOT M LLE/IoYEeN, NpoBeAeHME OMNbITOB, WAMIOCTPUPYIOWNX NMPUMEPbI OKUCAUTENbHO-
BOCCTAaHOBUTE/bHbIX PEaKLMI (ropeHne, peakLunmn pasioKeHns, CoeANHEeHns).

MexcrnpeomemHsie cesasu

Peanusaums mexnpegmeTHbIX CBA3EN NPU U3YYEHUN XMMUM B 8 K/lacce OCYLLECTBASETCA Yepes
NCNO/Ib30BaHME KaK ODOLMX eCTECTBEHHOHAYYHbIX MOHATUM, TaK U NOHATUIA, ABNAIOLLUXCA CUCTEMHbIMM
ON5 OTAENbHbIX NPeAMEeTOB eCTECTBEHHOHAYYHOIO LIMKAA.

Obwue ecTecTBEHHOHaY4YHble MOHATMA: Hay4yHbl (aKT, rMnoTesa, TeopudA, 3aKOH, aHanus,
CUHTE3, KnaccuduKaums, NepmoanyHoCcTb, HabalogeHNe, SKCNepUMEHT, MOAENINPOBaHUE, U3MEePEHUE,
MOJeNb, AB/IEHME.

®usnKa: marepua, atom, INEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKAWA, W30TOMbI,
PaANOaKTUBHOCTb, MOJIEKY/A, SNIEKTPUYECKUI 3apaj, BELLeCTBO, Teno, 06bEM, arperaTHoe COCTOAHUE
BELLLECTBA, ras, pU3MyYeCcKne BeNNYMNHbI, eAMHULBI UBSMEPEHMA, KOCMOC, N1aHeTbl, 3Bé3abl, ConHue.

Buonorua: potocuHTes, abixaHue, buocdepa.

leorpadusa: atmocdepa, rngpochepa, MUHeEpPanbl, FOPHbIE NMOPOAbI, NONE3HbIE WCKOMAEMbIE,
TONAUBO, BOAHbIE pecypchbl.

9 KNACC

BewecTBo U XMmMmHUUyecKan peakuma

Mepuroamyecknin 3akoH. MNepuoanyeckana cuctema XxMmumyeckux anemeHtos .M. MeHaeneesa.
CTpoeHne aToMOB. 3aKOHOMEPHOCTU B W3MEHEHUWU CBOMCTB XMMWYECKMX 3/IEMEHTOB MNEPBbIX TPEX
nepuoaoB, Kanus, KanbUMAs W WX COEAMHEHUA B COOTBETCTBUM C MOJIOKEHWEM 3/EMEHTOB B
Mepunoamyeckoin cucteme n CTPOEHUEM UX aTOMOB.

CTpoeHue BeLLecTBa: BUAbl XMMMYECKOM CBA3W. TUMbl KPUCTANNNYECKUX PELLETOK, 3aBMCMMOCTb
CBOWCTB BELLECTBA OT TUMNA KPUCTA/IZIMYECKOM PELLETKN N BUAA XMMUUYECKOWN CBA3MU.

Knaccndumkaums m HOMEHKNaTypa HeopraHMYeckux BelecTB. XMMUYECKMe CBOMCTBA BELLECTB,
OTHOCALUMXCA K  Pas/IMdHbIM  KJAacCam  HEeOpraHUMYeCcKUX COoeauHEeHMN, TeHeTUYeckaa CBA3b
HeopraHMYecKunx BeLLecTB.

Knaccnudukauma XMMMUYECKUX peaKkuMii NOo pPas/iMyHbIM MpU3Hakam (Mo 4YuMciay M CocTaBy
YYACTBYIOWMX B pPeakuuu BelecTs, no Tensosomy 3¢PeKTy, No M3MEHEHUIO CTeneHeil OKUCAeHuA
XMMUUYECKUX 3/1EMEHTOB, MO 06PAaTUMOCTM, MO Y4aCTUIO KaTanmsaTopa). DK30- U 3HAOTepMUYEecKue
peaKkunmn, TEPMOXMMUYECKUE YPaBHEHNA.

MoHATME O CKOPOCTM XUMMYECKOW peakuuun. MoHsTMe 06 obpaTUmbiX U HeobpaTUMbIX
XUMUUYECKUX peaKkumsax. MOHATME O TOMOreHHbIX W reTeporeHHbIX peakuuax. MNoHATMe o KaTanuse.
MoHATME O XMMMYECKOM paBHoBecuM. PaKTOpbl, BAUAIOWME HA CKOPOCTb XMMMYECKOW peakumm u
NosIoXKeHNe XMMUYECKOro paBHOBECKA.

OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE  pPeaKUUM,  SNeKTPOHHbIM  6anaHC  OKUC/IUTENbHO-
BOCCTAaHOBUTENbHOW peakumn. CocTaBieHne YpaBHEHUI OKUCAUTENbHOBOCCTAHOBUTEbHbIX PeaKLnin ¢
NCNo/sIb30BaHMEM MEeToAa 3/IEKTPOHHOro banaHca.

Teopuss 3NEKTPONUTUYECKON AMCCOUMaLMU. DNEKTPONUTbI U HEINEKTPOIUTbl. KaTUMOHBI,
aHWOHbI. MexaHM3mM [uccouMauMM BELWECTB C Pas/IMYHbIMM BUAAMM XMMUYecKol cBAsn. CTeneHb
aunccoumaumm. CunbHble 1 cnabble 31eKTPOANUTbI.

Peakumn MOHHOrO obmeHa. YcnoBuA MNPOTEKaHUS peakuui WOHHOro obmeHa, MNo/Hbie U
COKpaLLEHHbIE WOHHblEe YypaBHEeHMA peakuuit. CBOWMCTBA KMUCIOT, OCHOBaHMA W Cconen B cBeTe



npeacTaBAeHNN 06 3NEeKTPOAUTUYECKON aMccoumaumn. KauecTBeHHble peakuMu Ha MoHbL. [MoHATHE o
rmgpoanse conem.

XumuyecKkuli akcnepumeHm:

03HAKOMJ/IEHME C MOLENAMM KPUCTANIUYECKMX PELLUETOK HEOPraHMYECKMX BELLECTB — METa//I0B
M HemeTannoB (rpadumTa M anMasa), CNI0MXKHbIX BELLECTB (X10pnaa HaTpuA), nccnesoBaHMe 3aBUCMMOCTH
CKOPOCTU  XMMMYECKOM peakumm OT BO3AENCTBMA  pas/n4YHbIX  PaKTOpoB, uMccieaoBaHue
3NEKTPONPOBOAHOCTM PACTBOPOB BELLECTB, Mpouecca AMCCOUMALMU  KUCAOT, LWeoYeld U conei
(BO3MOXKHO MCNO/Nb30BaHME BUAEO MATEPMANOB), NPOBEAEHME OMbITOB, WMOCTPUPYIOWMX NPU3HAKK
NnpoTeKaHUs peakuuii MOHHOro obmeHa (obpasoBaHMe OcCajKa, BblAaeneHue rasa, obpasoBaHue BoAbl),
OMNbITOB, UNNOCTPUPYIOLLMX NPUMEPLI OKUMCAUTENbHO-BOCCTAHOBUTEIbHbBIX PEAKUNI (ropeHne, peakLmm
Pa3fNoXKeHUs,, COeAMHEHUs), pacno3HaBaHME HEOPraHWYECKUX BELLECTB C MOMOLLbIO KauyecTBEHHbIX
peaKLuMin Ha MOHbI, peLleHmMe IKCNepPUMEHTaNbHbIX 3a4a4.

HemeTtannbl n ux coeguHeHunn

O6uwan xapaKTepucTMKa ranoreHoB. OCOHGEHHOCTU CTPOEHMA aTOMOB, XapaKTepHble CTeneHu
oKucaenua. CtpoeHune 1 Gp13nyeckne CBOMCTBA NPOCTbIX BELLECTB — Fa/loreHOB. XMMUYECcKMe CBOMCTBA Ha
npumepe x10pa (B3aMMOLENCTBME C METANNaMM, HEMETANNAMMU, Wenodamu). Xnoposogopos. ConsHan
KMCNOTa, XMMMUYECKME CBOMCTBA, MOAyYeHWe, NpUMeHeHWe. [leicTBME X/0pa M XNOPOBOLOPOLA Ha
OpraHu3m YyenoBeKa. BaxkHelwne xnopuabl U UX HaXoXAEHME B MPUPOLE.

O6wan xapakTepucTnka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHMA aTOMOB, XapaKTepHble
cTeneHn okucneHus. CTpoeHwe M ¢GU3NYECKMe CBOMCTBA MPOCTbIX BELWECTB — KWUCAOPOAA U Cepbl.
AnnotponHble mMoaMdUKauMKM KUcopoda W cepbl. Xumuyeckme cBolcTBa cepbl. CepoBogopogs,
CTpoeHue, pusnyeckme n xsummnyeckmne ceonctea. OKcMabl cepbl Kak NPeacTaBUTENN KUCIOTHBIX OKCUA0B.
CepHas KUCNoOTa, PU3NYECKME U XMMUYECKME CBOMCTBa (0bLiMe KaK npeacTaBuUTeNs Kaacca KUCIOT U
cneunduyeckme). XMmuyeckme peakumu, fiexkallMe B OCHOBE MPOMbILWIEHHOTO cnocoba nosyyeHus
CepHOM KucnoTbl. MpumeHeHWe cepHOW KUcnoTbl. CONN CEePHOM KUCAOTbI, KaYeCTBEHHAA peakums Ha
cynbdaT-MoH. HaxoxKaeHue cepbl U €€ coeAnHEHU B Npupoae. XMMUYECcKoe 3arpsisHEHME OKpYKatoLLei
cpeabl CoeaAMHEHUAMM cepbl (KUCNOTHble AOMAW, 3arpA3HeHWe Bo3AyXa M BOAOEMOB), cnocobbl ero
npeaoTBpaLLEHUA.

Ob6wwan xapakTepuctmka anemeHtToB VA-rpynnbl. OCO6EHHOCTM CTPOEHUSA aTOMOB, XapaKTepHble
CTENeHU OKMUcaeHua. A30T, pacnpocTpaHeHMe B npupoge, PU3MYecKMe U XMMWYECKMe CBOMCTBaA.
KpyroBopoT a3oTa B npupoge. AMMMaK, ero ¢u3nMyeckme U XMMUYECKMe CBOWMCTBA, MOJIyYeHME U
npumeHeHne. CoNnM aMMOHUA, UX GU3MYECKME U XMMUYECKME CBOMCTBA, NpumeHeHue. KayecTBeHHan
peakuunsa Ha MOHbl aMMOHMA. A30THasA KUCNOTa, eé nosydeHue, GU3NMYEeCcKMe U XMMUYECKMe CBOMCTBA
(obwme KaKk npeactaBUTENsA Knacca KUCAOT M cheumdudeckme). Mcnonb3oBaHWe HUTPATOB U conel
aMMOHMA B KAyecTBe MWHepPasbHbIX YyAOOpeHWn. XMmuuecKkoe 3arpssHeHWe OKpyXKatoleh cpeapl
COeAMHEHUAMM a30Ta (KMCNOTHble AOXAM, 3arpsisHeHMe Bo3A4yxa, No4yBbl M Bogoémos). docdop,
annoTponHble moamdukaumm docdopa, dmMmMyeckne M xmmuyeckne cesomctea. Okeua pocdopa (V) u
docdopHasa Kucnota, GpM3MYecKne M XMMUYECKMe CBOMCTBA, nonyyeHue. Ucnonb3oBaHue ¢pocdaTtos B
KayecTBe MUHEpPabHbIX YA0BpeHuit.

O6wan xapaktepucTnka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHMA aTOMOB, XapaKTepHble
CTeNneHU OKucneHua. Yrnepoa, annoTpornHble MoaAUOUKAUMKM, pPaCipPOCTpaHeHWE B MNpuUposae,
dur3mnYecKme 1 xummyeckme ceoncTea. Aacopbuma. Kpyrosopot yrnepoza B npupoge. Okcnapl yrnepoaa,
nx GU3MYECKME U XMMUYECKME CBOMCTBA, AEUCTBUE HA KMBbIE OPraHU3Mbl, NoJlydeHne U NPUMEHEHNE.
JKonornyeckne npobaemol, CBA3aHHbIE C OKCMAOM yraepoga (IV), runotesa rnobanbHOro notenneHus
KNMmaTa, NapHUKoBbIM 3ddeKT. YronbHana KUCNOTa M e€ Conu, UX puUsmMyeckme n XmMmyeckme CBOMCTBa,



nosiydeHre u npumeHeHue. KayectBeHHasa peaKkumsa Ha KapboHATWOHbI. Mcnosb3oBaHMe KapboHAToB B
6bITYy, MEAULMHE, MPOMbILIEHHOCTU N CEIbCKOM XO35ACTBE.

MepBoOHayasibHble NMOHATUA 06 OPraHUYECKUX BELLECTBAX KaK O COeaMHEHUsX yriepoga (MeTaH,
3TaH, 3TUAEH, aUEeTU/EH, 3TAHOA, FNNLEPUH, YKCYCHAA KncnoTa). MpupoaHble MCTOYHWUKKU YINeBOAOPOAOB
(yronb, npupogHbid ras, HedTb), NPOAYKTbl WX nepepaboTKn (6eH3nH), ux ponb B ObITY WU
NPOMbIWAEHHOCTU. MOHATUE O BMONOTMYECKM BAXKHbIX BELLECTBaX: KMUpax, benkax, yrneBogax — n umx
POAIY B }U3HM YenoBeKa. MaTepranbHOe eANHCTBO OPraHNYECKUX U HEOPTraHUYECKMX COeaUHEHNN.

KpemHuit, ero $pmsmyeckme n XMMmyeckmMe CBOMCTBA, NoJyyYeHMe U npumeHerHne. CoeanHeHuA
KpeMHus B npupoge. Obuime npeactasneHns o6 okcuae kpemHua (IV) M KpemHueBol KucnoTe.
CMAKMKaTbI, UX UCNOSIb30BaHWE B ObITy, B NPOMbIWAIEHHOCTU. BaykHellume CcTpouTenbHble matepuansb:
KepaMuKa, CTeKNo, UemeHT, 6eToH, enesobeToH. [lpobnembl 6€30MaCHOrO  WUCMONb30BAHMA
CTPOUTE/IbHbIX MATEPNAJIOB B MOBCEAHEBHOM KU3HU.

Xumuueckuli skcrnepumeHm:

n3yyeHne o6pasLOB HeOpPraHMYECKMX BELLECTB, CBOWCTB CONAHOWM KWUCNOTbl, NpoBeAeHWe
KAQUeCTBEHHbIX PeaKkUMn Ha XJ0puUA-UOHbl M HabaogeHMe NPU3HAKOB WX MPOTEKAHWA, OMbIThl,
oTparkawowme ¢usmMyeckmMe M XMMWUYECKME CBOMCTBA TFAJIOTEHOB WM MX COeAMHEHWN (BO3MOXKHO
MCNONb30BaHWE BUAEOMATEPMANOB), O3HaKOM/JeHMe ¢ obpasuamm Xx10puaoB  (ranoreHMaos),
O3HaKom/ieHWe ¢ obpasuamu cepbl UM €€ coeaAMHEeHUAMM  (BO3MOMKHO  WCMOJIb30BaHME
BMAEOMaTEPUANOB), HabaoaeHMe npouecca 0byranMBaHMA caxapa nog, A4enNcTBUEM KOHLLEHTPUPOBAHHOM
CEPHOM KMCNOTbl, WU3YyYEHUE XMMMYECKMX CBOWMCTB pa3baBNeHHOW CepHOW KWUCNOTbl, NpoBeaeHue
KaQuecTBEHHOW peakuMu Ha cynbdaT-uoH U HabaogeHWe NpU3HAKa e€ MpoTeKaHMA, O3HaKOMIEHUE C
dusmnyeckMumu ceomctBamm asoTa, ¢ochopa U  UX CoeAMHEHUA (BO3MOMKHO WCMOJIb30BaHUE
BMAEOMaTepnanos), obpasuamm asoTHbIX U  GOCPOPHbIX yaA0BpPEeHWin, nonydeHune, cobupaHue,
pacno3HaBaHWe N U3y4YeHWe CBOMCTB aMMMaKa, NpoBeAeHMe KayeCTBEHHbIX Peakuuii Ha MIOH aMMOHUA U
dochaT-MoH N M3yyeHUe NPU3HAKOB UX MPOTEKAHWUA, B3aMMOAENCTBUE KOHLEHTPUPOBAHHOW a30THOM
KMCMOTbI  C  Meaplo  (BO3MOMKHO  MCMO/Ib30BaHWE  BUAEOMATEPMAJIOB), W3y4yeHWe moaene
KPUCTANNNYECKUX PeweEToK anmasa, rpaduta, dynnepeHa, 03HAKOMIEHME C MPOLLECCOM afcopbumm
PacTBOPEHHbIX BELLECTB aKTUBMPOBAHHbLIM YI/IEM U YCTPOIMCTBOM NPOTMBOrasa, NosyyeHume, cobmpaHue,
pacno3HaBaHWe W M3ydYeHWe CBOWMCTB YIrNEKUCIOro rasa, npoBeAeHMe KauyecTBeHHbIX peakuui Ha
KapboHAT U CUMKAT-MOHbI U M3yYEHME MNPU3HAKOB WX MPOTEKAHMA, O3HAKOMJIEHME C MNpPoAYyKUMei
CWINKATHOW MPOMBIWIEHHOCTU, pPELUeHNE 3SKCMepMMEHTaNbHbIX 33adady no Teme «BakHelwwne
HemeTaN bl U UX COeAUHEHUAY,

MeTtannbl u ux coeguHeHUn

O6wan xapaKTepUCTUKA XMMUYECKMX 3/IEMEHTOB — META/IZIOB HA OCHOBAHMM WX MOJIOXKEHUA B
Mepuoanyeckoi cucteme xmmuuveckux snementos A.U. MeHaeneesa u ctpoeHua atomos. CTpoeHue
MeTannoB. MeTannmyeckasa CBA3b U MeTa//IMYECKAna KPUCTa/IMdecKan PelléTka. INeKTPOXMMUYECKUI
pAa HanpsxeHwin meTannoB. OU3NYECKME U XMMMYECKME CBOWCTBA meTannos. O6wme cnocobbl
nosydeHuA metannos. MOHATUE O KOPPO3UM METANNOB, OCHOBHblE CNOCOObI 3alWMTbl UX OT KOPPO3UM.
CnnaBbl (CTanb, YyryH, AOPaNOMUHUIA, BPOH33a) U NX NpUMeHeHMe B BbITY U MPOMBbILLIEHHOCTH.

LLlenoyHble meTannbl: NofoxKeHue B lepuogMyeckon cucteme XMMUYEcKUx anemeHTtos [.U.
MeHaeneesa, CTpOEHME UX aTOMOB, HaxoXaeHue B npupoae. Prusnmyeckme n XMMMYecKkme CBOIMCTBa (Ha
npumepe HaTpus 1 Kanma). OKcMabl U TMAPOKCUAbI HATPUA U Kanusa. NpUMeHeHMe LWeN0YHbIX MeTaa10B
U UX COeANHEHUN.

LlenoyHosemenbHble MeTannbl MArHWi W KanbLuii: nonoxeHue B lepuoguyeckon cucteme
XMMUYeCcKunx anemenToB .M. MeHaeneesa, CTpOEHUE UX aTOMOB, HaxoXaeHue B npupoge. Pmsnyeckune



N XMMMUYECKME CBOWMCTBA MarHus M Kanbuus. BakHeWllivMe coeAuHeHMA Kanbuua (OKcua, rmapokcua,
conu). HEcTkocTb BOAbI U cnocobbl e€ ycTpaHeHus.

ANOMUHUI: NonoxeHue B MNepuoauyeckoin cucteme xummndecknx anemeHtos .. MeHgeneesa,
CTPOEHME aToMa, HaxoxKaeHue B npupoge. dPuUsMYeckMe U XMMUYECKME CBOWMCTBA a/IlOMUHUS.
AmboTepHbIe CBOMCTBA OKCUAA U TMAPOKCMAA aIFOMUHUS.

eneso: nosoxeHue B leprnoamnyeckon cucreme xmmudeckux snementos A.U. MeHgeneesa,
CTPOEHME aTOMa, HaxoXKAeHue B npupoge. duUsMUYecKMe M XMMUYEcKMe CBOWMCTBA *Kenesa. OKcuAabl,
rmapokcuabl n conu kenesa (ll) u xxenesa (Ill), ux coctas, cCBOMCTBa U NONyYeHMe.

XumuvecKull akcnepumeHm:

O3HaKoMm/ieHWe ¢ 06pasuamn MeTannoB U CNNaBoB, UX GU3UYECKMMU CBOMCTBAMU, U3YUYEHUE
pesynbTaToOB KOPPO3UW METANOB (BO3MOXKHO MCMO/Ib30BaHWE BMAEOMAaTEPUaNoB), ocobeHHocTen
B3aMMOAENCTBUA OKCUAA KaNbLMA U HAaTpUA C BOAOW (BO3MOXHO UCMO/b30BaHWE BUAEOMATEPMAOB),
nccnefloBaHMe CBOMCTB KECTKOM BOoAbl, MNpouecca TFOpPeHUs Xenesa B Kucaopode (BO3MOXKHO
NCNosib30BaHMe BUAEOMATEPMANOB), MPU3HAKOB NPOTEKAHUA KaYeCTBEHHbIX PeakLuMii Ha MOHbI (MarHus,
KanbumA, anloMUMHUA, LUMHKA, kenesa (I1) n xxenesa (1), meam (1), HabnoaeHne n onMcaHne NpoLeccos
OKpalUMBaHWS MNAMEHM WMOHAMM HaTpuA, Kaava U Kanbuma (BO3MOMKHO WcCNonb3oBaHue 14
BMAEOMaTEPMANoB), uccnegoBaHme ameoTepPHbIX CBOMCTB MTMAPOKCUAA allOMUHUA U TMAPOKCMAA LMHKa,
pelleHne 3KCnepMmeHTabHbIX 3a4a4 No Teme «BaxkHenlmne meTan/bl U X COeAUHEHUN».

Xumua u oKpyrKalouas cpega

Bewectsa n maTepuanbl B NOBCEAHEBHOM M3HW YesoBeKa. besonacHoe WcNosb3oBaHMe
BELLECTB MU XMMMUYECKUX peakumii B 6biTy. MNepBas Nomolb NP XMMMUYECKMX OXKOrax U OTPaBAEHUSX.
XMmMUecKkoe 3arpssHeHMe OKpyKalowen cpeabl (NpeaenbHaa AOMNYyCTMMas KOHLUEHTPauus BellecTs
(manee — NAK). Ponb XMnmM B pelieHUM 3KONOTUYECKUX Npobiem.

XumuyvecKull akcnepumeHm:

n3yyeHmne 06pasLLOB MaTepranos (CTEKNO, CNIaBbl METaANI0B, NOMMEPHbIE MaTepUanbl).

MexcnpedmemHeie ceAaszu

Peanunsauma mexnpegMeTHbIX CBA3EM NPU U3YYEHUN XMMUU B 9 KNacce OCyLLLEeCTBASETCA Yepes
NCNO/Ib30BaHME KaK 06LWNX eCcTeCTBEHHO-HAYUYHbIX NMOHATUM, TaK U NOHATUMI, ABAAIOLLMXCA CUCTEMHbIMM
ON8 OTAENIbHbIX NPeaMeTOB eCTECTBEHHOHAYYHOTO LIMKAA.

Obwme ecTecTBEHHO-HAy4YHble MOHATMA: Hay4yHblA $aKT, rMnoTesa, 3aKOH, Teopwus, aHanus,
CUHTe3, KnaccuduKaums, NepmMoanyHoCTb, HabaloaeHWe, SKCNePUMEHT, MOAENIMPOBAHNE, U3MEPEHME,
MOZeNb, ABNIEHME, MAaPHUKOBbBIN 3PDEKT, TEXHONOIUA, MaTepuanbl.

®dusmka: maTepua, aToOM, IEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAWA, W30TOnNbI,
PafN0aKTUBHOCTb, MONEKYNA, INEKTPUUYECKUI 3apsaa, NPOBOAHUKKW, MONYMNPOBOAHWUKU, AUINEKTPUKM,
$oTO3NEMEHT, BELLECTBO, TE/1I0, 06BEM, arperaTHoe COCTOAHME BELLECTBA, a3, pacTBOP, PaCTBOPUMOCTD,
KpUCTannnyeckas peleéTka, Cnnaebl, PU3MYECKMe BENMYMHbLI, eAMHULbI M3MEPEHUA, KOCMUYECKoe
NPOCTPAHCTBO, NNaHeTbl, 38€34bl, CoNHLE.

Buonorua: ¢oTocuHTes, pgblxaHWe, Ouocdhepa, 3KOCUCTEMA, MUHEpasbHble Yya0bpeHus,
MWKPO3/IEMEHTbI, MaKpPO3/1IeMEHTbI, TUTaTe/IbHble BELLeCTBa.

leorpadua: atmocdepa, ruapochepa, MUHeEpPanbl, rOPHbIE NOPOAbI, NMNONE3HbIE UCKOMAemble,
TONAUBO, BOAHblE pecypchbl.

NNAHUPYEMBbBIE PE3Y/IbTATbl OCBOEHMA NPOrPAMMbLI NO XUMUU HA YPOBHE
OCHOBHOI'O OBLUEro O6PA30OBAHUA

JIMMHOCTHBbIE PE3Y/ZIbTATbDI



JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA NPOrpaMmmbl OCHOBHOTO 0bLero ob6pasosaHMa AocTUraloTca
B XoAe 0byyeHuAs XMMUU B eauHCTBE y4ebHOW U BOCMMTaTeNIbHON AeATEeNbHOCTM B COOTBETCTBUM C
TPaaANUNOHHbIMUA pOCCVIVICKVIMVI COLMOKYNbTYPHbIMU N  OyXOBHO-HPaABCTBEHHbIMU LEeHHOCTAMMNU,
NPUHATBIMM B 06LIeCTBe MpaBMAaMM M HOPMaMM NOBeAdeHUA U CnocobCTBYIOT npoueccam
CaMoMNO3HaHWA, CaMopPas3BUTUA N COLMANM3aLLUN 0BYYaOLLMXCA.

JINYHOCTHbIE pe3ynbTaTbl OTPaXKaloT FOTOBHOCTb OOYYaKOWMXCA PYKOBOACTBOBATbLCA CUCTEMOW
NO3UTUBHbIX LLEEHHOCTHbIX OPUEHTaLUI U pacluMpeHne onbiTa AeATeNbHOCTU Ha eé OCHOBE, B TOM Yucie
B YacTu:

1) naTpMOTMUECKOro BOCNUTAHUA:

LEHHOCTHOrO OTHOLUEHUA K OTEYECTBEHHOMY Ky/NbTYPHOMY, WUCTOPUYECKOMY M Hay4yHOMY
Hacneamio, NMOHUMaHMA 3HAYEHUA XMMUYECKOM HayKM B XU3HW COBpemeHHOoro obuiecTtsa,
CNocobHOCTN BNadeTb AOCTOBEPHON MHbOPMaLMEN O NepenoBbIX AOCTUKEHUAX U OTKPbITUAX
MWPOBOI U OTEYECTBEHHOW XMMWW, 3aMHTEPECOBAHHOCTU B Hay4YHbIX 3HaHUAX 06 ycTpoicTse
MUpa 1 obLLecTBa;
2) rpaXkAaHCKOro BOCMUTAHUA:
npeacTaBAeHUA O COLMaNbHbIX HOPMax M MNpaBuMAax MEX/ANYHOCTHbIX OTHOLIEHUI B
KONNEKTUBE, KOMMYHWKATUBHOMW  KOMMETEHTHOCTM B  06LEecCTBEHHO  MONe3HOMW,
yyebHoucCcne0BaTe/IbCKOW, TBOPYECKON W APYrUX BMAAX AeATe/IbHOCTU, FOTOBHOCTU K
pa3Ho0b6pa3HON COBMECTHOW AEATENbHOCTU MPU BbINOAHEHUWN yYyebHbIX, NO3HaBaTeNbHbIX
33/a4, BbINOMHEHUM XMMWUYECKUX 3SKCMEPUMEHTOB, CO3A4aHUN y4ebHbIX MNPOEKTOB,
CTPEM/IEHUA K B3aMMOMOHMMAHWIO W B3aMMOMOMOLLM B Npouecce 3Toi y4yebHOM
0eATeNbHOCTN, FOTOBHOCTU OLIeHMBaTb CBOE MoBeAeHMe U NOCTYNKM CBOUX TOBapuLLen C
NO3MLMN HPABCTBEHHbIX M NPABOBbIX HOPM C Y4ETOM OCO3HAHMA NOCAEeACTBUIN MNOCTYMKOB;
3) UEeHHOCTM Hay4YyHOro NO3HaHUA:
MWPOBO33pEHYECKME  NPeACTaB/feHUAs O  BelecTBe W XMMUYECKON  peakumu,
COOTBETCTBYHOLME COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKM M COCTaBAAIOLLME OCHOBY ANSA
MOHMMAHMA  CYLLHOCTM HAy4YHOM KapTUHbI MMUpa, npeacTaBneHns o6  OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA NPUPOAbI, B3aMMOCBA3AX YenoBeKa C NPMPOAHON cpeaol, o
poan Xummnn B NO3HaHUN 3TUX 3aKOHOMepHOCTel>l|}
nosHaBaTe/ibHble MOTWBbI, HaMpaB/JIEHHbIE HA MOJIYYEHME HOBbIX 3HAHUI MO XUMUM,
Heobxoaumble Ana 0bbACHEHUA HabagaeMblX MNPOLLECCOB U ABAEHWIA, NO3HaBaTe/NbHOMN,
MHPOPMALMOHHON M UYUTaTENbCKOW KyNbTypbl, B TOM YMC/NE HaBbIKOB CaMOCTOATENbHOM
paboTbl C y4ebHbIMW TEKCTaMW, CMPaBOYHOW NUTEPaTypPON, AOCTYMHbIMU TEXHUYECKUMMU
cpeacTBamm MHPOPMALIMOHHbIX TEXHONOTUIA;
UHTepec K oby4eHWo W MO3HaHWI0, NHO3HaATEeNbHOCTb, FTOTOBHOCTb M CMNOCOBHOCTb K
camoobpa3oBaHMIO, MPOEKTHOW U UCCNenoBaTeNbCKOW AeATeNbHOCTU, K OCO3HaHHOMY
BbIBOPY HaMpPaBAEHHOCTU U YPOBHA 06yYeHUA B AasibHeLem;

4) ¢dopmupoBaHUA Ky/bTypbl 300p0BbA:
0OCO3HaHWe UEHHOCTU ¥KU3HW, OTBETCTBEHHOIO OTHOLWIEHMA K CBOEMY 3[0PO0Bb, YCTaHOBKM
Ha 340p0BbIN 06pa3 »KM3HM, OCO3HAHWE NOCAEACTBUN N HENnpUATUE BPeaHbIX MPUBbIYEK
(ynoTpebneHmsa ankorona, HapKOTUKOB, KypeHus), HeobxoauMmocTn cobnogeHua npasun
6e30nacHOCTM Npu 06paLLEeHNN C XMMUYECKMMU BeLLLeCTBaMM B BbITy U peanibHOM KU3HU;

5) TpyaoBoro BocnuTaHus:

MHTEpeC K NPaKTUYEeCKOMY M3ydeHUto npodeccuin 1 Tpyaa pasnuyHoro poaa, yBaxkeHue K
TPyay ¥ pesynbTaTamM TPYyAOBOW AEeATENbHOCTW, B TOM 4YMC/AE Ha OCHOBE MPUMEHEeHUA



6)

npeaAMeTHbIX 3HaHWM MO XMMWUKW, OCO3HAHHbLIN BbIOOP WHAMBWAYANBHOW TPAEKTOPUK
NpPoAoMKeHUA 06pa3oBaHMA C YYETOM JIMYHOCTHBIX MHTEPECOB M CMOCOOHOCTU K XMMUM,
06LecTBeHHbIX MHTEPECOB M NoTpebHoCTel, ycnelwHo npodpeccnoHanbHON AeATEeNbHOCTH
N pasBUTUA HEOBXOAMMbIX YMEHMUI, FTOTOBHOCTb aZanTUPOBATLCA B NPOPECCHMOHaNbHOM
cpese;

3KO0/I0rMYecKoro BOCNUTaHUA:

3KONIOrMYeckn LenecoobpasHoe OTHOWEHME K MPUPOAE KaK UCTOYHMKY KMU3HM Ha 3emne,
OCHOBE €& CyL,ecTBOBaHMWA, MOHMMAHWE LEHHOCTM 340poBoro M HesonacHoro ob6pasa
’KU3HW, OTBETCTBEHHOE OTHOLIEHWE K COBCTBEHHOMY (U3MYECKOMY WM MCUXMYECKOMY
3[10pOBbI0, OCO3HaHWE UEHHOCTM cobnoaeHMa npasun 6e3onacHOro noBefeHMA Npwu
paboTe c BeWEeCcTBAMM, @ TaKXKE B CUTYaUMSAX, YIPOKAOLLMX 300PO0BbI0 U XKU3HU N04EN;

CNOCOBHOCTM MPUMEHATb 3HAHWA, MOJlyYaemble MPU U3YYEHUM XMMUU, ONSA PeLleHus
33/a4y, CBA3AHHbIX C OKpYy)Kalowelh npupoaHOM cpeaoi, ANA MNOBbIWEHUA YPOBHA
3KOJIOrMYECKOM Ky/bTypbl, 0CO3HAHMA r106aNbHOrO XapaKkTepa 3KONOTMYECKUX Npobaem m
nyTen UX pelleHus nocpencTBOM METOAOB XMMMMU, IKOJOTMYECKOTO MbIWNEHUSA, YMEHUN
PYKOBOACTBOBATLCA MM B MO3HABATE/IbHOM, KOMMYHUKATUBHOM M COLUMANbHON MpPaKTUKe.
METANPEAMETHbIE PE3Y/IbTATDI

B coctaBe meTanpegMeTHbIX Pe3y/bTaTOB BblAENAIOT 3HauMMble ana GopMUPOBAHUSA
MMPOBO33pPEHUs O0OLLEHAYYHbIE MNOHATUA (3aKOH, TeopuA, MPUHUMA, runoTesa, ¢akrT,
CUCTEMA, MNPOLECC, 3KCMEPUMEHT M ApPYroe.), KOTopble WMCMONb3YIOTCA B €CTeCTBEHHO-
HayyHbIX y4yebHbIX NpeameTax M MNO3BONAKT Ha OCHOBE 3HAHUK U3 3TUX NPeaMeToB
$bopmMHUpOBaTL NPeACTaB/leHNE O LENOCTHOM HAYyYHOW KApTUHE MMPA, U YHWUBEPCA/bHble
y4ebHble OeWCcTBUA (Mo3HaBaTeslbHble, KOMMYHUKaTUBHble, 17 perynatuBHbIE), KOTOpble
obecneunBatoT ¢GOpPMMpPOBAHME TFOTOBHOCTM K CaMOCTOATE/IbHOMY MIAHMPOBAHUIO W
OCYLLEeCTBNEHMIO Y4EBOHOM AeATENbHOCTH.

Mo3HaBaTenbHble YHUBEpcasibHble yyebHble AencTBusa

basoBble noruyecKkue peiicTemn:

YMEHUS MCMNO/b30BaTb MPUEMBI JIOTMYECKOTO MbIWAEHUA MPW OCBOEHUM 3HAHWUN:
pacKpbiBaTb CMbIC/T XMMWYECKUX MOHATUI (BbIAENATb WX XapaKTepHble NPU3HaKMY,
YyCTaHaBAMBaTb B3aMMOCBA3b C AOPYTMMWU MOHATUAMMK), MWCMNOb30BaTb MOHATUA AONA
0ODbACHEHUA OTAENbHbIX (GAKTOB M ABNEHWIA, BbIOMPATb OCHOBAHUA W KPUTEPUW ANA
KnaccuPuKaLMm XMMUYECKUX BELLECTB M XMMUYECKUX PeaKUnin, yCTaHaBAMBaTb NPUUUHHO-
CNeACTBEHHbIE CBA3N MeXAYy OOBbEKTAMM M3YYEHWUA, CTPOUTb JIOTMYECKME PaCCYXKAEeHWUS
(MHAYKTMBHbIE, AeAYKTUBHbIE, MO aHAN0MMK), AeNaTb BbIBOAbI M 3aK/IIOYEHUS;

YMeHMe NPUMEHATb B MPOL,Ecce NO3HaHUA NOHATUA (NpegMeTHble U MeTanpeamMeTHbIE),
CMMBO/IMYECKME (3HAKOBbIE) MOLENMN, UCMO/Ib3YEMbIE B XMMWM, NPeobpa3oBbiBaTh LWMPOKO
NPUMeHsieMble B XMMWUW MOJE/IbHble NPeAcTaBAeHUA — XMMUYECKMI 3HaK (cumBon
3NEeMEeHTa), XMMHUYecKaa Gopmyna M ypaBHEHWE XMMUYECKON peakumm — Npu pelueHun
y4ebHO-No3HaBaTeIbHbIX 33434, C Y4ETOM 3TUX MOZENbHbIX NPeACTaBNEHUN BbIABAATL U
XapaKTepn30BaTb CYLLECTBEHHbIE MPU3HAKU N3YyYaeMbIX OOBEKTOB — XMMUYECKUX BELLECTB U
XMMMYECKUX PeaKUMit, BbIABNATb 06LLME 3aKOHOMEPHOCTU, MPUUYUHHO-CNEACTBEHHbIE CBA3U
W NPOTUBOPEYUNA B U3YYaEMbIX NPOLLECCAX U ABNEHUAX.

basoBble UccneaoBaTeIbCKUE AeACTBUA:



YMEHWE MCNob30BaThb MOCTaB/EHHbIE BOMPOCHI B KAYecTBe MHCTPYMEHTA MO3HaHuA, a
TaKKe B KayecTBe OCHOBbI A/1A GOPMMPOBAHMA TUNOTE3bl MO NPOBEPKE NPaBWUIbHOCTU
BbICKa3bIBa€MbIX CYKAEHWN;

npuobpeTeHne onbiTa NO NAAHUPOBAHUIO, OPraHU3aALMM U NPOBEAEHUIO YYEHUYECKUX
SKCMEPUMEHTOB, YMeHMe Habnwpatb 33  XOAOM  Mpouecca, CaMoCTOATENIbHO
NPOrHO3npoBaTb ero pesyabTaT, popmMyanposaTb 0606LEHNA N BbIBOAbI NO pe3yabTaTam
NpoBeAEHHOro OMbITa, UCCNEA0BAHNA, COCTABAATb OTYET O NPOLenaHHOMN paboTe.

Pabota c uHpopmauueit:

yMeHWe BblbMpaTb, aHaAN3UPOBATb U MHTEPNPETUPOBaTb MHGOPMALMIO PA3/INYHbBIX
BMAOB M GOpm NpeacTaBNEeHUA, NOSYYaeMYO M3 PasHbIX UCTOYHMKOB (Hay4yHoMonyAApHas
NMTepaTypa XMMWMYECKOTO COAEP!KaHWA, CnpaBoyvHble nocobus, pecypcbl MHTepHeTa),
KPUTUYECKM OLEeHMBATb MPOTUBOPEUMBYIO U HELOCTOBEPHYHO MHDOPMALNIO;

YMEHWE NPUMEHSATb Pas/iMyHble MeTOAbl U 3anpocbl NPU NOUCKe K oT6ope MHPopmaLnn
N COOTBETCTBYIOLLMX AAHHbIX, HEOOXOANUMBIX ANA BbINOJAHEHMA Yy4ebHbIX U NO3HaBaTe/IbHbIX
3aja4y onpegenéHHoro Tuna, npuobpeteHne onbiTa B 06/1aCTU  UCNO/b30BaHUA
NHPOPMALNOHHO-KOMMYHUKATUBHBIX TEXHOMOMUM, KyAbTYPOW AKTUBHOMO WMCMNOJ/Ib30BaHWA
Pas3/INYHbIX MOMCKOBbLIX CUCTEM, CaMOCTOATENIbHO BbIOMPATb ONTUManbHyto dopmy
npeacTaBNeHna WHOOPMaUMM U MANKOCTPUPOBATL pellaemble 3a4ayyM  HEC/IOXKHbIMU
CXeMaMMU, Anarpammamm, apyrumm dopmamm rpadmkm 1 X KOMOUHALUAMK;

YMEHMWe MCNnosb30BaTb M aHaNM3UPOBATb B Mpouecce y4ebHOM U UCCneaoBaTENbCKOM
0eATeNbHOCTU WHPOPMAaLMIO O BAUSAHUM MPOMbILJIEHHOCTN, CENbCKOro XO03AKNCTBA WU
TPaAHCMOPTA HA COCTOAHUE OKPYKatoLLEM NPUPOAHONM cpesbl.

KommyHUMKaTUBHbIE YHUBEpPCA/bHbIE Yy4ebHble geiicTBuUSA:

yMeHWe 3afaBaTb BoMpocbl (B xoae Auanora u (ManM) [UCKYCCUWM) MO CYLLECTBY
obcykaaemon Tembl, GOPMYyNMPOBATbL CBOW MNPEASIONKEHUA OTHOCUTENbHO BbINOJHEHMSA
npeaioxeHHOW 3a4auu;

npuobpeTeHMe onbiTa Mpe3eHTauuMuM  pPes3ysibTaTOB  BbIMNOJIHEHUA  XMMWUYECKOro
3KcnepumeHTa (nabopatopHoro onbiTa, N1abopaTopHOMN PaboTbl NO UCCNEL0BAHNUIO CBOMCTB
BellecTs, y4ebHOro NpoekTa);

3aMHTEpPecoBaHHOCTb B  COBMECTHOW CO  CBEPCTHMKAMM  MO3HaBaTe/lbHON U
nccnenoBaTeIbCKoM AeATeNbHOCTM NPU PELLIEHMM BO3HUKAOLWMX Npobiem Ha OCHOBe y4éTa
06X MHTEPECOB U COrNacoBaHUA No3nLNA (0bCyKaeHWUA, 0OBMEH MHEHUSAMM, KMO3rOBble
WTYPMbI», KOOPAMHALMSA COBMECTHbIX AEWCTBUI, onpedeneHve KpuTepueB MO OLEHKe
KayecTBa BbINOJIHEHHOW PaboTbl 1 Apyrue);

PerynatusHble yHMBepcaabHble yuebHble AelCTBUA:

YMEHMe  CaMOCTOATE/IbHO  OMpedenATb  LUenuM  AeAaTeNbHOCTUM,  NJaHMPOBATb,
OCYLLECTBNATb, KOHTPO/AMPOBaTb M NPU  HEOBXOOMMOCTM  KOPPEKTUPOBaTb  CBOIO
OeATenbHoCTb, BblbMpaTb Haubosnee 3PpPeKTUBHblIE CNOCOObLI peleHna y4yebHbIX W
No3HaBaTe/IbHbIX 33434, CAMOCTOATE/IbHO COCTaBAATb WM KOPPEKTUPOBATb NPEA/IOKEHHDIN
anropuTM AENCTBUIM MPU BbIMNOSHEHUM 334aHUIN C YYETOM MOJYYEHUA HOBbIX 3HAHMN 06
M3yyaemMblx OOBEKTAX — BELLEeCTBAX M pPeakuuax, OLEHWBATb COOTBETCTBME MOJYYEHHOrO
pe3ynbTaTa 3aABMEHHOW UeNM, YMEeHME UCMob30BaTb WM aHA/NM3MPOBATb KOHTEKCTI,
npeanaraemble B yCIOBUM 3a4aHUIA.

NPEAMETHbIE PE3Y/IbTATDI



B cocTaBe npeaMeTHbIX Pe3ynbTaToOB MO OCBOEHMIO 06£A3aTeNIbHOro CcogeprKaHus,
YCTAHOB/IEHHOro AaHHOW deaepanbHoli paboyeit NpPorpammori, BblAENAT: OCBOEHHbIE
obyyaloWwMMMCA HaydHble 3HaHWUA, YMEHMA U Ccnocobbl AencTBMW, cneuuduyeckne ans
npeamMeTHON 061acTM «XUMuA», BUAbI AEATENbHOCTM NO MONYYEHUIO HOBOFO 3HAHWA, ero
WHTepnpeTauun, npeobpasoBaHUI0O U MNPUMEHEHUIO B PA3/IMYHbLIX YYEOHbIX M HOBbIX
CUTyaUmAX.

K KoHuy obyyeHua B 8 Knacce npeameTHble pesynbTaTbl Ha 6a30BOM YPOBHE A0/KHbI
OTparkaTb CPOPMUPOBAHHOCTD Y OOYUAIOLLMXCA YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATUI: aTOM, MONEKYNA, XMMUYECKUN
3NEeMEHT, NMPOCTOE BELLECTBO, C/I0XKHOE BELLECTBO, CMecb (04HOPOAHAA U HEOAHOPOAHAS),
BAJIEHTHOCTb, OTHOCMTE/IbHAA aTOMHAaA WM MOJIEKYAAPHAsA Macca, KO/AMYEeCTBO BELLECTBA,
MOJIb, MOJIAPHAA Macca, MaccoBas L4019 XMMUYECKOTO 3/1eMEHTa B COEAMHEHMNU, MONAPHbIN
06BbEM, OKCMA, KUCNOTA, OCHOBAaHME, COJMb, 3NEKTPOOTPULATENbHOCTb, CTENEHb OKUCIEHMA,
XMMMYECKasa peaKkuusa, KnaccuduKauusa peakuuid: peakumm COeAMHEHUA, peakuuu
pPa3noXKeHUs, peakumm 3aMeLLeHNA, peakunumn ob6MeHa, 3K30- M SHAOTEPMUYECKME peaKkuuu,
TennoBol apdeKT peakunu, aapo aTomMa, 3/IeKTPOHHbIN CNol aTomMa, aToMHas opbuTtans,
paauyc aToma, XMMU4YecKasa CBf3b, MONAPHAA U HEMONAPHAA KOBaJieHTHas CBA3b, MOHHaA
CBA3b, WOH, KAaTMOH, aHMOH, pPacTBOp, MaccoBadA [AONsA BewecTBa (NpoueHTHas
KOHLEHTpaLMA) B pacTBOpE;

WANOCTPUPOBATb B3aMMOCBA3b OCHOBHbLIX XMMWYECKUX MOHATUM M MPUMEHATb 3TU
MOHATUA NPU ONUCAHUN BELLECTB U UX NPEBPALLEHNI;

MCMNO/Ib30BaTb XMMWYECKYIO CUMBOJIMKY ANA  cocTaBneHMa ¢GopmMyn  BelecTB U
YPaBHEHWUI XMMNYECKMX peaKLLnii;

onpefensATb BaJieHTHOCTb aTOMOB 3/IEMEHTOB B OWHAPHbIX COEAMHEHUAX, CTerneHb
OKMUCNEHUA 3/1eMEHTOB B OMHApPHbIX COeAMHEHUAX, MPUHALNENKHOCTb BELecTB K
onpeaenéHHoMy Knaccy coeanHeHui no ¢opmynam, BUg XMMUYECKOM CBA3K (KOBaneHTHas
M MOHHas) B HEOPraHNYECKUX COeAUHEHUSAX;

packpbiBaTb cmbicn [Mepuoguyeckoro 3akoHa [.UM. MeHpeneeBa: AeMOHCTPUMPOBaTb
NMOHMMAHWE NEPUOLMUYECKON 3aBUCUMOCTU CBOWMCTB XMMMUYECKUX 3N1EMEHTOB OT WX
nonoxewuma B [lepMoanyeckor cuUcTeme, 3aKOHOB COXPAHEHMA MACCbl  BELLECTB,
MOCTOAHCTBA COCTAaBa, aTOMHOMOEKYNAPHOTO yYeHUs, 3aKoHa ABOraapo;

ONUCbIBaTb M  XapaKTepu3oBaTb TabauuHyio dopmy [lepuoamuyeckonnt cucTemsl
XMMMWYECKUX 3/IEMEHTOB: pas/iMyaTb MOHATUA «rnaBHas noarpynna (A-rpynna)» w
«noboyHas noarpynna (b-rpynna)», manble M 6onbluMe nNepuogbl, COOTHOCWUTb
0603HayeHns, KoTopble MMeloTcA B Tabauue «lepuoamyeckas cucTema XMMUYECKUX
anementoB .M. MeHgeneeBa» C UYMCNOBBIMW XapaKTEPUCTUKAMW CTPOEHMA ATOMOB
XMMMWYECKUX SIN1EMEHTOB (COCTAB M 3apas a4pa, obLLee YUCN0 SNEKTPOHOB U pacnpeseneHne
MX MO 3/IEKTPOHHbIM C/I0AM);

KnaccuduumpoBaTb XMMUYECKME 3/1eMEHTbI, HEOPraHMYecKue BeLLecTBa, XMMUYECKUe
peakuum (No YMCy M COCTaBY YHACTBYIOLMX B PeaKLUKN BELWECTB, No Tennosomy 3ddeKTy);

XapaKTepu3oBaTb (OnNuUcbiBaTb) OOLWME XMMWYECKME CBOMCTBA BELLECTB Pa3/IMYHbIX
Knaccos, noaTBepXAasa  ONuCcaHMe  NPUMEPaAMM  MOJIEKYNSAIPHBIX  YPaBHEHWUN
COOTBETCTBYHOLLMX XMMUYECKMX PEAKLNIA;

NPOrHO3MpPOBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT MX KayeCcTBEHHOro COCTaBa,
BO3MOXHOCTM NPOTEKAHUSA XMMMYECKMX NMPEBPALLEHNIA B PA3NIUYHBIX YCI0BUSX;



BbIYMCAATD OTHOCUTEJIbHYIO MONEKYNAPHYIO M MOJIAPHYIO MacCbl BELLECTB, MaCCOBYH
OON0 XMMWYECKOFO 3/eMeHTa Mo Gopmyne CoeauHEHMA, MACCOBYH [0/t0 BeLLeCTBa B
pacTBope, NPOBOAMTbL PACUYETLI NO YPABHEHUIO XMMUYECKOM peaKkLuuu;

NPUMEHATb OCHOBHblE ONEpPaUun MbICAUTENbHON AEATENbHOCTM — aHaAU3 U CUHTES,
CpaBHeHMUe, 0606LLeHNE, cucTEMATU3ALMIO, Knaccudukaumio, BbIABNEHNE
NPUYMHHOCNEACTBEHHbIX CBA3EN — A1 U3YYEeHUA CBOMCTB BELLECTB U XMMUYECKUX pPeaKkLnii,
€CTeCTBEHHO-HAy4YHble MEeTOAbl MO3HaHWA — HabaloaeHWe, U3MepeHne, MoLennpoBaHue,
3KCNEPUMEHT (peanbHbIi U MbICNIEHHbIN);

cnepoBaTb  MpaBuaam  MOMb30BaHMA  XMMWYECKOM nocygoit M nabopaTopHbIm
obopynoBaHMEM, a TaKkKe MpaBuaam obpaleHuMa ¢ BelecTBaMM B COOTBETCTBUM C
WMHCTPYKLMAMM NO BbINONHEHWUIO N1abOPATOPHbIX XMMMYECKUX OMbITOB MO MOJYYEHUIO U
cobupaHuio razoobpasHbIxX BeLLECTB (Bo4opoaa U KMCAopoaa), MPUroTOBEHMIO PacTBOPOB
C onpeaenéHHOM MAccoBOM A0/ielt pacTBOPEHHOIO BeLLECTBa, MJAaHMPOBATL M MPOBOANUTD
XMMUYECKME SKCNEPUMEHTBI MO PACNO3HABAHWUIO PACTBOPOB LWENOYEN U KUCIOT C MOMOLLbIO
WHANKATOPOB (NaKkmyc, peHondTanenH, MeTUIopaHX 1 apyrue).

K KOHLy 0by4yeHus B 9 Knacce npeaMeTHble pesynbTaTbl HA 6a30BOM YpPOBHE A0/KHbI
OTparkaTb CPOPMMUPOBAHHOCTD Y OOYUAIOLLMXCH YMEHWIA:

pPacKpbiBaTb CMbIC1 OCHOBHbIX XMMMUYECKUX MOHATUIA: XMMMUYECKUI 3NEMEHT, aToM,
MOJIEKYNA, MOH, KAaTMOH, aHWOH, MPOCTOE BELLECTBO, C/IOXHOE BELLECTBO, BAJIEHTHOCTb,
3NEKTPOOTPULATENBHOCTD, CTEMEHb OKUC/IEHWUS, XUMUYECKAs PeaKLna, XMMUYECKas CBA3b,
Tennoso 3pPeKkT peakuuum, MOAb, MONAPHbIA O0OBEM, pPaAcTBOP, 3/IEKTPOAUTHI,
HE3NEeKTPOANTbI,  3NEKTPONUTMYECKAs  AMCCOUMAUMA, pPeakuMm  WMOHHOro  obMeHa,
KaTanmMsaTtop, XMMMYecKoe paBHoBecue, obpaTMmble UM HeobpaTUMble peaKkuuuy,
OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIE PEaKLMKN, OKUCANUTENb, BOCCTAHOBUTENb, OKMUCAEHNE U
BOCCTAHOB/IEHWE, anNoTponusa, ampoTePHOCTb, XMMUYECKan CBA3b (KOBANEHTHAsA, MOHHas,
MeTa/lInyecKan), KpUCTananyeckas pewwéTka, Koppos3ua MeTansnoB, ChnaaBbl, CKOPOCTb
XMMMUYECKON peakLmun, npesenbHo gonyctumas KoHueHTpauua NAK sewecTtsa;

WANIOCTPUPOBaTb B3aMMOCBA3b OCHOBHbIX XMMMUYECKMX MNOHATUM M MPUMEHATLITU
MOHATUA NPU ONUCAHUN BELLECTB U UX NPEBPALLEHNI;

MCNO/MIb30BaTb XMMUYECKYID CMMBOJIMKY [AAA CcOCTaBfieHMA ¢GOopmMyn BeLWecTs MU
YPaBHEHWNI XMMUYECKUX PEeaKLNIA;

onpeaensaTb BANEHTHOCTb W  CTENeHb OKUCNEHWA XMMUYECKMX 3/IEMEHTOB B
COeAMHEHMUAX Pa3/IMYHOTO COCTaBa, MPUHAANENKHOCTb BELLECTB K ONpeaenéHHOMY Kaaccy
coeamHeHuii no  dopmynam, BUA XMMUYECKOM CBA3M  (KOBa/fIeHTHas, MOHHa#A,
MEeTa/I/INYecKasn) B HEOPTraHWMYECKUX COeAMHEHMUAX, 3apag UOHa NO XMMUYecKkon dopmyne,
XapaKTep cpebl B BOAHbIX PAacTBOPAX HEOPraHUYECKUX COeAMHEHWUI, TUN KPUCTANINYECKON
PELETKN KOHKPETHOIO BELLECTBA;

packpbiBaTb cMbica Mepuoguyeckoro 3akoHa .M. MeHaeneesa n e MOHCTPUPOBATL €ro
NMOHMMaHME: ONUCLIBATb U XapaKTepu3osaTb TabanyHyo popmy Meproanyeckon cucTemol
XMMUUYECKMX 3N1EeMEHTOB: pa3nnyatb MNOHATUA «rnaBHas noarpynna (A-rpynna)» w
«noboyHaa nogrpynna (B-rpynna)», Mmanble u 6onbluMe nepuoabl, COOTHOCUTb
00603HayeHUsi, KoTopble WMMeTCA B Nepuoguyeckon Tabauue, € YUCNOBLIMU
XapaKTePUCTUKAMM CTPOEHMA aTOMOB XMMMYECKMX 3/1eMEHTOB (CocTaB M 3apsag f4pa,
oblLee YMCNO SNEKTPOHOB M pacnpedeneHne MX MO SNEKTPOHHLIM C/0AM), O6BACHATbL



oblpe 3aKOHOMEPHOCTU B U3MEHEHUM CBOWCTB 31eMEHTOB U UX COeAMHEHUI B npeaenax
Ma/iblX MePMOA0B U raBHbIX NOArPYnmn c Y4ETOM CTPOEHUA UX aTOMOB;

KnaccmuduumpoBaTb XMMUYECKME 31E€MEHTbI, HEOPFraHUYECKME BELLECTBA, XMMUYECKME
peakumn (No 4yncay M CoCTaBy YYacTBYIOWMX B Peakuum BELWECTB, NO TenaoBomy sddeKTy,
Mo U3MEHEHUIO CTeNEHeN OKUCIEHUA XUMUYECKUX 3/IEMEHTOB);

XapaKTepu3oBaTb (oNuncbIBaTb) obLwme u cneunduyeckme XMMmMYeckne CBoMCTBa NPOCTbIX
M C/NIOXKHbIX BELLEeCTB, MOATBEPKAAA OMNUCAHWE NPUMEepPamM MOJSIEKYAAPHbIX U MOHHbIX
YPaBHEHWNI COOTBETCTBYIOLLMX XUMUUECKUX PeaKLMiA;

COCTaBAATb YPAaBHEHMA 3MEKTPOANTUYECKON AMCCOUMALMN KUCOT, LWEelovYen U conew,
MOJIHbIE M COKPALWEHHbIE YPaBHEHWUA peakuuii MOHHOTo ObMeHa, YpPaBHEHUA peakuui,
NnoATBEPKAAIOWMX CYLLECTBOBAHNE TEHETUYECKOM CBA3U MEXKAY BELLeCTBaMM Pas/INYHbIX
KNaccos;

pacKpbiBaTb CYLIHOCTb OKMCAUTE/NbHO-BOCCTAHOBUTE/IbHbIX PEaKUMA MNOCPeacTBOM
COCTaB/IeHUA 3/1eKTPOHHOro 6anaHca aTUX peakumi;

NPOrHo3nMpoBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT WX CTPOEHWS, BO3MOMKHOCTU
NPOTEeKaHUSA XMMUYECKUX NPEeBPaLLEHNN B PA3NINYHbIX YC/IOBUSAX;

BbIYUC/ATb OTHOCUTE/IbHYIO MOIEKYISIPHYIO U MOJIAPHYIO MacCbl BELLECTB, MaCCOBYIO
OO0 XMMWYECKOro anemeHTa no ¢popmyne coeauHeHMsA, MAcCOBYHO OO0 BeLLecTBa B
pacTBope, NPOBOAUTb PACUYETbI NO YPAaBHEHUIO XMMUYECKOM peaKkunu;

cobniogatb nNpaBuna  MNofb30BaHUMA  XMMWYECKOM nocyaonM U n1abopaTopHbIM
obopygoBaHMeM, a TaKXKe npaBuna obpalleHMA C BewecTBaMM B COOTBETCTBUM C
WMHCTPYKLUMAMWU MO BbINOJHEHUIO NabopaTOPHbIX XMMMUUYECKUX OMbITOB MO MOJNYYEHUIO U
cobupaHuio rasoobpasHbIxX BELWECTB (AMMMaKa U YIIEKMCNOrO rasa);

NpPoBOANTb PeakuMu, NOATBEPKAAIOLWME KAyeCTBEHHbIM COCTAB Pas3/IMYHbLIX BELLECTB:
pacno3HaBaTb OMNbITHbIM NYTEM Xnopua-, bpomna-, noana-, KapboHar-, pocdar-, cMAMKaT-,
cynbdaT-, TUOPOKCMA-MOHbI, KATMOHbl AMMOHWMS W  WMOHbl M3YYEHHbIX METANN0B,
NPUCYTCTBYIOLLME B BOAHbIX PAaCTBOPaX HEOPraHWMYECKMX BELLECTB;

NPUMEHATb OCHOBHblE OMepaunn MbICIUTENbHON AEATE/IbHOCTU — aHaAuM3 U CUHTES3,
CpaBHeHUWe, 0606LeHNe, cucTeMaTM3aLMIO, BbisiBJEHWE NPUYMHHO-CNEeACTBEHHbIX CBA3EN —
ON1 N3YYeHMA CBOMCTB BELLECTB M XMMUYECKUX PeaKumii, ecTeCTBEHHOHAy4YHble MeTogbl
nosHaHua — HabnaeHWe, M3MEPEHWE, MOAEL/NUPOBAHUE, IKCMEPUMEHT (peanbHblid U
MbIC/IEHHbI).



