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NOACHUTENBbHAA 3AMUCKA

Mporpamma no XMMWUK Ha YpoBHE OCHOBHOTO 06LIEero 06pa3oBaHMUA COCTaBIEHa Ha OCHoBe TpeboBaHMi
K pesynbTaTam 0CBO@HMA OCHOBHOW 06pa3oBaTe/ibHON NPOrpamMmMbl OCHOBHOTO obuiero obpasosaHus,
npeAcTaBieHHbix B ®rOC 000, a Takxe Ha ocHoBe deaepanbHoit pabouelt nporpamMmsl BOCIUTaHUA U C
YY4ETOM KOHUENUMW NpenojasaHus yuebHOro npeameta «XMMUA» B obpasoBaTenbHbIX OpraHW3aLmsax
Poccuitckon Pepepauum.

Mporpamma no xumwu faét npeacrtasneHne o Lensx, obuwienn ctpaternn obyd4eHWs, BOCIUTAHWA M
PasBuTUA 0byualomMXcA cpeacTBamu yuebHOro npegmera, yCTaHaB/uBaeT obAasaTenibHoe NpegmeTHOe
cofepaHue, onpeaenseT KOJMYECTBEHHbIE U KayeCTBEHHblE XapaKTePUCTUKN  COAEpPIKaHMA,
PEKOMEHAYEMYIO  NOCNeA0BATENIbHOCTL  U3YYEHMA  XUMMU  C  yuéToMm MEXMpPeaMETHbIX U
BHYTPUNPEAMETHBIX CBA3EM, IOMMKM yueBHOro mpolecca, BO3pacTHbIX 0COBEHHOCTeH obyuatouimxcs,
ONPE/IE/IAET BO3MOXKHOCTW NpesMeTa /15 peannsaummn TpeboBaHuil K pesybTaTaM 0CBOEHMS OCHOBHOJ
0bpasosaTenbHOM NPOrpammbl Ha YpoBHE OCHOBHOTO obuwero obpasoBaHus, a Takke TpeGOBaHMit K
pesy/ibTatam Oby4YeHWs XMMWUWM Ha ypoBHe Lenell M3yYeHUA NpeaMeTa M OCHOBHBIX BMJ0B yyebHo-
NO3HaBaTe/IbHO [eATeIbHOCTM 06yYaloLLEroCs Mo 0CBOEHUIO y4ebHOro cogepskaHums.

3HaHWe XMMUW  CAYKWUT OCHOBOM ana  GOpMUpOBaHMA MWUPOBO33peHUa obyualolwerocs, ero
MPeACTaB/eHnit O MaTepuanbHOM eAMHCTBE MUPa, BAaXHYIO Pob nrpatoT dopmupyemble xumueit
MPEACTAB/IEHNA O B3aMMONPEBPALLEHUAX SHEPTMA W 06 3BONOLMM BELLECTB B MPUPOAE, O nyTax
pelweHuns r1obasbHbIX NPobiem yCTOMUMBOrO pasBUTUA YesfoBeyecTa — CbIPbEBO, IHEPreTUYecKoMu,
MULLEBOW 1 3KONOrUYeCKoit 6e3onacHocTH, npobnem 34,paBOOXpaHeHUA.

VsydeHne xummn: cnocobeTeyeT peanusaumm BOMOXKHOCTeN ans CcamopasBuTUa U GOPMMpPOBaHUA
KYIBTYpbI IMYHOCTH, €€ 0BWein N QyHKUMOHANbHOW rPaMOTHOCTM; BHOCUT BKAag B dopmuposaHue
MBILWNEHUA W TBOPYECKMX CMOCOOHOCTEN OO6YYaloWMXCA, HaBLIKOB WMX CaMOCTOATENbHOMN yuyebHom
AEATENILHOCTH,  SKCMEPUMEHTA/IbHBIX W UCCNeA0BaTeNbCKUX  YMEHW, HeOBXOAMMBIX KaK B
NOBCEHEBHOM KM3HM, TaK U B NPOGECCHOHANILHON AEATENbHOCTU; 3HAKOMUT CO crneumMduKon HayuHoro
MBIL/IEHWA, 3akNa/blBAaET OCHOBbI LIENIOCTHOTO B3rNIAAa Ha eAWHCTBO MPUPO/bl U Ye/0BEKa, ABAAETCA
OTBETCTBEHHbIM  3TanoOM B GOPMMPOBAHMM  ECTECTBEHHOHAYYHOW [PaMOTHOCTU obyuatolumxcs;
cnocobcTeyeT GOPMUPOBAHMIO LIEHHOCTHORO OTHOLEHUA K eCTECTBEHHO-HAYYHbIM 3HAHWUAM, K NPUPOJe,
K 4e/I0BEKY, BHOCUT CBOW BKNaZ B 3KO/IOTMYeCcKoe 06pa3oBaHme 06yyatoLLmxcs.

[aHHble HanpasneHus B 06ydyeHUM xumum obecreymBsatoTcs cneunduKkoit cogepskaHua yuyebHOro
npesmeTa, KOTOPbIN ABNAETCA NEAATOrMYECKN afanTUPOBaHHbIM oTpaxkeHnem 6a30BOM HayKM XMMUM Ha
onpenenéHHOM aTane eé pasBUTUA.

Kypc xummuu Ha ypoBHe 0CcHOBHOTO 061Lero 06pa3oBaHNA OPUEHTHPOBAH Ha OCBOEHME obyyvatoummmcs
CACTEMbI NEPBOHAYA/NbHBIX MOHATUIR XMMMM, OCHOB HEOPTaHUYECKON XMMUU W HEKOTOPbIX OTAE/bHbBIX
3HAYMMbIX MOHATUIN OPraHNYECKOM XMMUMN.

CTpyKTypa cofiepkaHna nporpammbl No XMMUK chOPMUPOBAHA HAa OCHOBE CUCTEMHOFO noaxona K eé
n3yyennio. CoAepikaHue CkIaablBAETCA U3 CUCTEMbI MOHATUN O XMMMUYECKOM 3/1EMEHTE W BellecTse
CUCTeMbI MOHATUIA O XMMUYECKOH peakumun. OBe 3T CUCTeMbI CTPYKTYPHO OpraHW30BaHbl Mo npUHLMNY
MOC/E/0BATE/IbHOTO PA3BUTMA 3HAHMI HA OCHOBE TEOPETUYECKMX MPEACTAaBNeHWI PasHOro YPOBHA:
aTOMHOMO/IEKYNIAPHOTO Y4EHWNA KaK OCHOBbI BCErO eCTeCTBO3HaHMA; lepuoguueckoro 3akowa [.M.
MeHaeneeBa Kak OCHOBHOTO 3aKOHa XAMWM; YYEHMA O CTPOEHMM aToMa M XUMWYECKO CBA3Y;
NpeAcTaB/ieHuit 06 3/1eKTPONMTUYECKOI AMCCOLMAaLMM BELLECTB B PACTBOpaX.



TeopeTnueckne 3HaHMA paccmMaTpuBalOTCA Ha OCHOBe SMMUPUYECKN MONYYEHHBIX U OCMbIC/IEHHbIX
$akToB, pasBMBalOTCA NOCNEA0BATENILHO OT OAHOTO YPOBHSA K pyromy, BbINONHAA GYHKLMM 06BACHEHUS
W MPOrHO3MPOBaHWUA CBOWCTB, CTPOEHWUA M BO3MOMKHOCTEl APAKTUYECKOrO NPUMEHEHMA W MOAYYeHMs
“3yyaembiX BeLLecT.

OcBoeHune nporpaMmbl Mo XumMuu crnocobereyeT dopmmposanmnio npeacTasneHns o XMMUYECKOM’
COCTaBAAIOWEN HAYYHOI KAPTUHLI MUPa B NOTUKe ed CMCTEMHOW NPUPOALI, LLEHHOCTHOTO OTHOLWEHUS K
HAaydHOMY 3HaHMIO M MeToAaM MO3HaHWA B Hayke. M3yyeHne xumum npoucxoaut ¢ npusneyeHnem

3HaHWI U3 paHee M3yyYeHHbIX y4ebHbIX NpegmeTos: «OKpyaowmit Mup», «Buonorus. 5-7 knacce» u
«®usunKa. 7 Knacc».

Mpyu M3yyeHun xumum npomcxoaut dopmmrpoBaHME 3HAHWIT OCHOB XUMUYECKOH HayKu Kak obnactu
COBPEMEHHOTO eCTeCTBO3HaHMA, NPAaKTUYECKOI AEATENbHOCTH YeNI0BEKa 1 KaK 04HOr0 U3 KOMIMOHEHTOB
MUWPOBOM Ky/bTYpbl.

3afjavya y4ebHOro npeamerta cocTouT B POPMMPOBAHMM CUCTEMBI XMMMUUYECKUX 3HAHUIT — BaXKHeMLLMX
$aKToB, NOHATUI, 3aKOHOB U TEOPETUHECKNX MOJIOXKEHWA, AOCTYNHbIX 0606LUEHM MWPOBO33PEHYECKOTO
XapaKTepa, A3blka HayKW, B NPUOBLUEHUM K HayYHbIM METOAaM MO3HaHWA MPU U3YYEHUW BeLLecTs U
XMMUYECKUX peakLmni, B GOPMUPOBAHUM U pasBUTUM MO3HABATeNbHbIX YMEHWUIA U UX NPUMEHEHUU B
y4ebHO-no3HaBaTeNbHOM K y4ebHO-UccIen0BaTENLCKOM AEATENIbHOCTH, 0CBOEHMM NpaBua 6e30nacHoro
obpalleHus ¢ BelecTBamu B NoBCeAHEBHOM KU3HMW.

Mpn M3y4eHUN XMMUKM Ha ypoBHE OCHOBHOTO obuiero obpasoBaHuA BakHOE 3HayeHwe npuobpenu
TaKWe Le/n, KaK: GOPMMPOBaHUE MHTENNEKTYaNbHO PasBUTOM IMYHOCTU, FOTOBOM K camoobpazoBaHuio,
COTPYAHMYECTBY, CaMOCTOATENbHOMY MPUHATUIO PELUEHWH, CNOCOBHON ajanTupoBatbca K 6bicTpo
MEHAIOLMMCA  YCNOBUAM KM3HUW; HanpaBAEHHOCTb 0byyeHMs Ha cucTemaTMyeckoe npuobuwexmne
ObyualoWwmMxca K CaMOCTOATENbHON NO3HABATENbHOM ACATENBHOCTM, HAay4YHbIM METOAaM MO3HaHwA,
dopmupyloWwmMM  MOTUBaLMIO U paseuTMe cnocobHocTel K xumuu; obecrneyeHue yCNoBui,
Cnoco6CTBYIOWMX NMpUobpeTeHuio obyvatowmmmca onbita PasHOO6pasHOl AeATeNbHOCTU, NO3HaHWUS U
CaMOMNO3HaHMA, K/IKOYEBbIX HABbLIKOB (K1OYEBBIX KOMMNETEHLMIN), UMEIOWNX YHUBEPCAZIbHOE 3HaYeHue
ANA PasandHbIX BUAOB LeATeNbHOCTH; GOPMUpPOBaHMe obuiei GyHKUMOHANBHON U ecTecTBEeHHO-
Hay4HOW rpaMoTHOCTM, B TOM uYuncre YMeHUIA 0BBACHATL M OLEHMBATL ABMEHMS OKpY»arLwero mupa,
UCNO/Tb3YA 3HAHWA 1 OMbIT, NONIYHEHHbIE MPU U3YYEHUU XUMMK, NPUMEHATL UX NPU pelleHnn npobaem B
NOBCEHEBHOMN KWU3HU W TPYA0BOM AEATENbHOCTH; POpMUMPOBaHKME Y 0byyatoLmxCa TYMaHUCTUYECKMX
OTHOWEHMA, MNOHMMAHMA  LEHHOCTU  XMMUYECKUX  3HaHM 4NA  BblpaboOTKM  3KOMOrMUYECcKM
LenecoobpasHoro noseseHna B GbiTy U TPYAOBOWN AEATENILHOCTU B LLEIAX COXPAHEHUA CBOErO 3710p0BbA
W OKpyXKaloLwen NpupoAHoOI cpeabl; passuThe MOTMBaUMK K 06yyeHunIo, cnocobHocTel K CaMOKOHTPOJIO
W CaMOBOCNMTAHUIO Ha OCHOBE YCBOEHMA 06LLeYeIOBEYECKIX UEHHOCTEN, rOTOBHOCTU K 0CO3HaHHOMY
BbIGOPY NpodMAA U HanpaeneHHOCTH AanbHelilwero obyyeHmus.

Obwwee uncno yacos, peKOMeHA0BaHHbBIX ANA U3y4eHUA XMMuKM B 8 Knacce — 68 vacos (2 uyaca B
Hepento).



COAEPAHUE OBYYEHUSA

9 KNACC.

MepBoHa4anbHble XMMUYECKME NOHATUS. MpeaMeT XMMUU. POTb XMMUM B XU3HUM YesloBeKa. Xumus 8
cucteme Hayk. Tena u Bewecrsa. ®usuyeckme cBoiicTea BELECTB. ArperaTHoe COCTOSIHME BELLECTB.
MoHATME O METOAaX MO3HaHWA B XUMUU. YnCTble Belectsa n cmecn. Cnocobbl pasgeneHus cmeceii.
ATOMbI U MOAEKY/bl. XMMUYECKUE 3/1eMeHTbl. CUMBObI XUMUYECKUX 3/1eMeHTOB. pocTble U CNOXKHbIe
BellecTBa. ATOMHO-MONEKyNAPHOE yyeHUe. XUMUYECKas dopmyna. BaneHTHOCTb aTOMOB XUMUYECKMX
S/IBMEHTOB. 3aKOH MOCTOAHCTBA COCTaBa BELLECTB. OTHOCUTENbHas aTomMHasa macca. OTHOCUTebHas
MO/ieKynifipHaa macca. MaccoBaa [01A XMMUYECKOTO 3/1eMeHTa B coeanHeHnn. Konnyectso BeluecTsa.
Mosnb. MonspHas macca. Baaumocsssb KOJIMHECTBA, MACChl M UMCNa CTPYKTYPHBIX eAMHUL, BelecTBa.
Pacyétbl no dpopmynam xummueckux COBAMHEHNA. PU3NYECKME U XMMUYECKUE ABAEHUA. XUMUYECKas
Peakuuna 1 e€ npmsHakn. 3aKOH CoOXpaHeHMA MacChl BELLECTB. XuMnyeckne ypasHeHns. Knaccuduraums
XUMUYECKMX peakuMi (coeIMHeHUn, pasnoxeHns, 3amelleHmns, obmeHa). XUMUYEcKnit aKCneprmeHT:
3HAKOMCTBO C XMMUYECKO# nocyAoi, npaBunamu paboTsl B nabopatopuu 1 npuémamn obpaieHmns c
nabopatopHbiMm  06opyaoBaHuem, WSyHeHUE M OonucaHMe  QU3NUECKMX  CBOWCTB  06pasuos
HEOpraHn4ecknx BsellecTs, HabnoaeHne GusMyeckux (nnasneHue BOCKa, TasHWe /bAa, pactupaHue
taxapa B CTYMKe, KMMEHME WM KOHAEHCAUMA BOAbI) M XUMUYECKMX (ropeHne cBeuwn, npokanusanue
Me[HOW NpOBO/IOKW, B3aUMOAEHCTBME Mena c KUCNIOTON) ABNeHW, HabnlogeHWe M onucaHue
MPU3HAKOB NPOTEKAHMA XUMUYECKMX peakunii (pasnoskenue caxapa, B3aMMOJeNCTBUE CEPHOM KUCIOTbI
C xnopuaom bapus, pasnoxeHue ruapokcuaa meau (Il) npu HarpesaHwm, B3auMogelicTBMe e/esa c
pactBopom conn meaun (ll), wmsyyenue cnocobos PasfieneHna cmecei (c NOMOWbIO MarHuTa,
$unbTpoBaHWe, BbinapuBaHue, AUCTUNNALMA, XpomaTorpadus), NpoBeAEHWE OUMCTKM MOBApeHHOI]
conu, HabnogeHue M onucaHMe pesynbTaTos NPOBEAEHUA OMbiTa, WANIOCTPUPYIOLLErO 3aKOH
COXP3HEHMA Macchl, Co3aHNe MO el MoneKy (wapocTepHesbIX).

BaxkHelwue npegcraButenu HeopraHu4yeckux Bewecrts. Bo3gyx — cmecb raszos. CocTas BO34yxa.
Kucnopos — snemeHT u npocroe BewecTso. HaxoxpgeHue Kkucnopopa B npupoae, dusnyeckue wu
XMMUYeCKne CBOMCTBA (peakumu ropeHns). OKkeugbl. MpumeHeHne Kncnopoga. Cnocobbl nosyyerms
Kuciopoga B 1ab0paTopuUM M MPOMBIWIEHHOCTY. Kpyrosopot kucnopoga B npupogse. O30H —
annoTponHaa moauduKauna Kucioposa. Tennosow 3 dEKT XMMUYeCKoH peaKumu, TEPMOXUMMUYECKME
YPaBHEHUA, 3K30M 3HAOTEPMUYECKUE peakuuu. TOnAUBO: Yroib M MmeTaH. 3arpasHeHWe BO3ayxa,
YCUNIEHWE NapHWKOBOTO sddeKTa, paspylleHUe 030HOBOFO C/Of. Bogopos — anemeHT u npocroe
BELLECTBO. HaxoxaeHwe Bogopoaa B npupose, pu3nyeckrme M xummnyeckue CBOMCTBa, MPUMeHeHMe,
cnocobbl nonyyenuna. KUCNoTbl U conu. MonspHbIN 06BEM ra3oB. PacyéTbl N0 XMMUYECKMM YpaBHeHUAM.
Pusuyeckne ceoiictBa Boabl. Boga Kak pacteoputenib. PactBopbl. HacbiweHHble K HEeHacbIWeHHble
PacTBopbl. PacTBopumoCTb Belluects B Boge. Maccosas A0NA BellecTBa B pacTBope. XMmUYeCKue
cBOMCTBa BOAbl. OCHOBaHUA. Ponb PACTBOPOB B MPUpOAE M B KM3HW YenoBeka. Kpyrosopor BOAbl B
npupoae. 3arpAsHeHWe MpPUPOAHLIX BOJ. OxpaHa M o4YMCTKa NPUPOIHBIX Bo4. Knaccudukaumsa
HEOPraHM4ecknx coefunHeHnn. Okcupabl. Knaccudukaums OKcnAaos: coneobpasylolme (OCHOBHbIe,
KMCNOTHble, ampoTepHble) U HeconeobpasyoLume. HomeHknaTypa okcnpaos. dusuyeckue n xummyeckue
CBOVCTBa OKcMAOB. [MonyueHue OKcnpaos. OcHoBaHMA. KnaccuduKauma OCHOBaHUIA: WENoYn u
HEpacTBOp1Mble OCHOBaHMA. HomeHknaTypa OCHOBaHM. ®usuyeckue u XMMUYECKMe CBOWICTBa
OCHOBaHWA. [lonyyeHne OCHOBAaHUN. KUCNOTbI. Knaccudukauma Kucnor. HomeHknatypa Kucnor.
PU3MYEeCKMe U XMMUYECKME CBOICTBA KUC/IOT, PAL akTMBHOCTM MeTannos H.H. GekeTosa. MonyyeHue
kucnot. Conn. HomeHknaTypa coneit. DUsnyeckmne u XMMUYeCKMe CBOMCTBA conei. Monyyenune coneil.
FeHeTMYeCcKan CBA3b MeXay Kaaccamu HEOPraHM4ecknx coefMHeHUA. XMMUYECKUI 3SKCMepUMEHT:



KadecTeeHHOe onpefenieHne coaepxaHua KUcnopoaa B BO34yxe, nosyuyeHne, cobupaHue,
pacnosHasaHue W u3yyeHue CBOICTB KucAopoaa, HabnoaeHne B3aumopeiicTeumA BELecTB ¢
KMCNIOPOAOM M yCNIOBMA BO3HWKHOBEHUA W MpeKpalyeHuns ropeHua (noskapa), O3HaKoMeHuWe c
obpasuamn OKCMAOB M ONUCaHMe uX CBOWMCTB, MonyueHue, cobuparue, pacrnosHaBaHWe U M3yueHue
CBOMCTB BOZOPOAA (ropeHue), B3aMMO/EICTBME BOAOPOAA C OKCMAOM mean (Il) (Bo3moXHO
WCrNo/b3oBaHWe  BUAEOMaTepUanoB), HabnogeHue 06pasuoB BewecTs Konuyecteom 1 MO/b,
nccneposaHne ocobeHHoCTel pacTBopeHus BELLECTB C pa3/NIMYHOM PacTBOPUMOCTbIO, MPUrOTOB/IEHME
PacTBopoB C onpeaenéHHOM mMaccoBoi poneit PacTBOPEHHOrO BeLLECTBa, B3aUMogeiicTBue Boapl C
MeTanniamm (Hatpuem u Kanbumem) (BO3MOMHO MCMO/b30BaHME BuUAeOMaTepuanos), uccnenoBaHme
06pasLoB HeopraHWYeckux BELUIECTB  pPas/IMYHbIX KNaccoB, HabMAEHUE U3MEHeHUs OKpacKku
WHAWNKATOPOB B pacTBOpax KUCAOT M wienoyel, W3yyeHue B3ammopencTeua okcuga meam (I1) c
PacTBOpOM CEpHOW  KUCNOTbI, KUCAOT C METannamu, peakuuit HeilTpanusaumu, nosyyeHue
HEPacTBOPUMbIX OCHOBAHWIA, BbITECHEHME OAHOrO MeTanna APYTMM 13 pacTBopa conu, pelseHue
SKCMEPUMEHTAaNbHLIX 33fay no Teme «BaxHelwMe Knacchl HEOpraHW4Yecknx coeguHeHuiny.
Mepuoguyeckuii 3akoH u Mepuopmnueckana cuctema XMMHUYECKMX 31eMEHTOB O.U. MeHgeneesa.
CTpoeHune aTomMoB. XMMUYecKas CBA3b. OKMCINTENbHOBOCCTAHOBUTE/IbHBIE peakunu lMepBble NonbITKK
KNaccUPUKaLMM XMMWUYECKMX 371eMeHTOB. MMoHsTHe o rpynnax cxoAHbIX 3/1eMeHTOB (LLefoYHble M
WE/I04HO3EMENIbHbIE  MEeTaN/bl, raforeHbl, WHepTHble rasbl). SneMeHTbl, KoTopble obpasyior
amdoTepHble oKcuapbl U rMApoKeuapl. lNMepuofunyeckunii 3akoH. Mepuoanyeckas cucrema XUMUYECKNX
anemeHToB [.U. MeHgeneesa. KopoTkonepuogHaa w ANMHHONepuofHaa ¢opmbl Mepuoauyeckoit
CMCTEMBI XMMUYEeCKMX 3nemeHToB [.M. MeHgeneesa. Mepuoapl u rpynnbl. PUMYECKMIT CMbICH
NOPALKOBOrO HOMepa, HOMEPOB Mepuoaa M rPynMbl 31eMeHTa. CTpoeHune aTomoB. CoCTaB aTOMHbIX
Aaep. M30Tonbl. 31eKTPoHbI. CTpoeHWe 3NeKTPOHHLIX 060/04eK aTOMOB nepebiXx 20 XMMUYECKMX
anemeHTOoB [Mepuogmnueckoil cuctemsi A.N. MeHaeneesa. XapaKkTepucTMKa XMMUYECKOro afleMeHTa no
€ro nosioxkeHuio B Mepuoanuyeckom cucteme O.U. MeHgeneesa. 3aKOHOMEPHOCTU U3MEHEHUS paauyca
dTOMOB  XUMMWYECKUX 3/IEMEHTOB, META/MNIMYECKUX M HeMeTal/IMuecKmx CBOWCTB MO rpynnam u
nepuogam. 3HayeHue lepuoamMyeckoro 3akoHa u epruoanyeckoil CUCTEMbI XUMMUYECKUX 3MeMEeHTOB
ANA PasBUTUA HayKW WU npaktuku. O.U. MeHnpenees — YYEHbIA U rpakAaHWH. XMMUYecKas CBA3b.
KoBaneHTHasa (nonspHas u HenoNApHan) CBA3b. DJIEKTPOOTPULATENBHOCTD XUMMUYECKMX 3/IeMEHTOB.
WMoHHas cBA3b. CTeneHb oKUCAeHus. OKMCANTENBHOBOCCTAaHOBUTEIbHbIE peakunu. Npoueccbl okUcNeHuA
W BOCCTAaHOBNEHWA. OKUC/IMTENIN U BOCCTaHOBUTENIN. XMMUYECKUI 3KCNEpPUMEHT: usyyeHune obpasuos
BELLECTB METaN/NoB M HEMeTan/0B, B3auMogelcTeue TMAPOKCHAA UMHKa C pacTBOPamMu KUC/IOT U
Liesiovei, npoBeAeHMe OMbITOB, WINIOCTPURYIOWNX  MPUMEPLI  OKUC/IMTENIbHO-BOCCTAHOBUTEbHbIX
peakuuii (ropeHue, peakumm pasfioXeHua, coeguHeHuns).



NNAHUPYEMBIE PE3YNIbTATbI OCBOEHMSA MPOrPAMMBbI MO XUMWW HA YPOBHE OCHOBHOro
OBLLIErO OBPA3OBAHMUSA

JINYHOCTHbLIE PE3Y/IbTATbI. JInuHOCTHbIE pesynbTaThl 0CBOEHMS nporpammbl 0CHOBHOro obuiero
obpasoBaHua pocTuraioTcs B Xoae obyd4eHMAs XuMWUM B eamHCTBe y4ebHOM M BocnUTaTeNIbHOM
ACATENLHOCTM B COOTBETCTBUM C TPafMLUOHHBIMM poccuickumm COUMOKY/IbTYPHBIMU U [YXOBHO-
HPABCTBEHHbIMW  LIEHHOCTAMM, MNPUHATHIMU B obuecTse npaBunamu U HOpMaMK nosefeHus wu
Cnocob6CTBYIOT NpoLeccam CamoMOo3HaHWA, CaMmopPas3BUTUA U counanusaumnm obyyarowmxca. JIMYHOCTHbIE
Pe3ynbTaTbl OTPaXaldT rOTOBHOCTL obyualowmxca  pyKOBOACTBOBATHLCS CUCTEMOM  MO3UTUBHbIX
UEHHOCTHbIX OPUEHTALMIM U pacluMpeHue onbiTa AGATENBHOCTU Ha e€ OCHOBE, B TOM YMCae B yacTu: 1)
NaTPUOTMYECKOTO  BOCMUTAHUA:  LEHHOCTHOrO OTHOLWEHWA K  OTeyecTBEHHOMY KY/NbTypHOMY,
WCTOPNUYECKOMY W HAayYHOMY Hacnedmio, MOHUMAHWA SHAYEHNA XUMWUYECKON HayKM B KU3HU
COBpeMeHHOro obLwecTea, cnoco6HoCTH BlafleTb  [0CTOBEPHOM uHbOpMaumei o nepesosbIx
AOCTMEHMAX M OTKPLITUAX MMPOBOM M OTEYECTBEHHOI XMMWW, 33aMHTEPECOBAHHOCTM B HayYHbIX
3HaHuax o6 yctpoiictee Mupa m oblWecTsa; 2) rpagaHCKOro BoCMUTaHMA: npeacTaBieHnsa o
COUNANBHBIX HOPMaX M MpaBU/aX MEXNUYHOCTHBIX OTHOLLEHM B KONIEKTUBE, KOMMYHUKATUBHOM
KOMNETEHTHOCTU B 0BLYECTBEHHO MONEe3HOM, y4eBHounccneoBaTenbeko, TBOPYECKOM W Apyrux Bugax
ACATENIBHOCTW, FTOTOBHOCTM K pa3HOO6pasHON COBMECTHOMN ABATENILHOCTU NPU BbINOSIHEHUM Y4YeBHbIX,
NO3HaBaTe/IbHbIX 3a/4ay, BbINOJHEHUU XMMUYECKMX SKCMEPUMEHTOB, CO3A4aHWMM y4eBHbIX NPOEKTOB,
CTPEM/IEHMA K B3aMMOMNOHUMAHUIO U B3aMmonomowy B npouecce 370l yyeBHoik [eATeNbHOCTH,
FOTOBHOCTW OLeHWBaTb CBOE MoBegeHue U MOCTYNKK CBOMX TOBApWLLEN C MO3MULWNKU HPABCTBEHHbLIX U
MPaBOBbIX HOPM C Y4YETOM OCO3HaHMA NOCAEACTBMIA MOCTYNKOB; 3) UEHHOCTM Hay4yHOro Mo3HaHWs:
MWPOBO33peHYEeCKMe MNpPEeACTaBNEHUA O BELECTBE W XUMUYECKO peakunn, CcooTBeTCTByIOLMe
COBPEMEHHOMY YPOBHIO Pa3BUTMA HayKu U COCTaB/IAloLME OCHOBY AJ1A NOHUMAHUA CYLLHOCTY Hay4yHoM
KapTuHbl MWMpa, npeacTaBAeHMA 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUA NMPUPOAbI, B3aMMOCBA3AX
He/I0BEeKa C NPUPOJHOM CPefoid, 0 POAU XUMUM B MO3HAHMMU THX 33KOHOMEPHOCTEW; No3HaBaTe/bHble
MOTUBbI, HanpaB/lieHHble Ha MOJyYEHWe HOBbLIX 3HaHMI no XMMUK, Heobxoaumbie Ana o6bACHeHMs
HabtogaeMbix NpoLeccos u ABNIEHWI, NO3HABATE/ILHOWA, MHPOPMALMOHHOM M YUTATENLCKOM KYyAbTypbl,
B TOM 4MC/Ne HaBbIKOB CaMOCTOATE/IbHOW paBoThbl ¢ y4ebHbIMU TeKCTamu, CnpaBouHOM NMTepaTypow,
AOCTYNHLIMUA  TEXHUYECKUMM CPEACTBAMM MHPOPMALMOHHbIX TEXHOJIOTUIA; MHTEpec K 06yueHuio w
MO3HAHMIO, NtOBO3HATENbHOCTb, FOTOBHOCTL M CHOCOGHOCTL K Camo0bpasoBaHuIo, MPOEKTHON W
MCCNea0BaTeNbCKOW AEATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HaNpPaBNEHHOCTU U YPOBHSA obyyeHus B
AanbHeiwem; 4) popmupoBaHms KY/IbTYPbl 340P0BbA: OCO3HAHWUE LIEHHOCTU MU3HU, OTBETCTBEHHOMO
OTHOLWEHMA K CBOEMY 3[,0pPO0BbI0, YCTAaHOBKM Ha 340p0BbIN 06pa3 ¥KM3HU, OCO3HaHMe rnocneacTsmin u
HEMNpuATUE BPeaHbIX NpuBbIYeK (ynoTpebneHus a/IkoToN1A, HApKOTWUKOB, KypeHus), HeobXOoAMMOCTM
cobnioaeHun npaeun 6es3onacHocTu npu 06PALLEHNN C XUMUYECKMMU BELLeCTBaMU B 6bITY U peanbHoO
XU3HKW; 5) TpyaoBoro BocnuTaHus: WHTEPEC K NpakTU4ecKoMy wu3yyeHUio npodeccuit u TpyAa
Pas/IMyHOro poAa, yBaxkeHue K Tpyay U pesynbtaTam TPYAOBO AeATENBHOCTM, B TOM YMC/Ie Ha OCHOBe
MPUMEHEHUA NPeAMETHbLIX 3HaHUW MO XMMWUM, OCO3HAHHbIM BbIGOP WHAMBUAYaNbHOM TPaeKkTopun
NpoAo/IKeHNA 06pa3oBaHUA C YYETOM IMYHOCTHBIX WHTEPECOB M CNOCOBHOCTU K XUMMWM, OBLLLECTBEHHbIX
WHTepecos n noTpebHocTeld, ycnewHoit npodeccmoHanbHoM AEATENbHOCTU U Pa3BUTMA HEO6XOAUMbIX
YMEHUI, rOTOBHOCTb afanTUPOBaThCA B npodeccrMoHanbHOM cpesie; 6) 3K0AOrMYEecKoro BOCMUTAHUA:
SKONOrnyeckn LenecoobpasHoe OTHOLWEHME K MPUPOAE KaK UCTOYHWMKY XM3HU Ha 3emne, OCHOBe eé
CYLLECTBOBAHUA, MOHUMAHWE LEHHOCTM 3/10POBOr0 M 6e30MacHOro obpasa KM3HW, OTBETCTBEHHOe
OTHOWeHWe K cobcTBeHHOMY ¢pusmyeckomy u NCMXMHECKOMY 3/10POBbI), OCO3HAHUE LEHHOCTM
cobnofeHns npasun GesonacHoro nosefeHnA npu paboTte C BewecTBaMu, a TaKkke B CUTyaumax,
YrPOXQAoWmnX 340P0BbIO U XU3HU 0AEN; CNOCOBHOCTH NPUMEHATL 3HAHUA, NOJly4aeMble NMPU U3yyeHUM



XUMWW, ONA PELIeHUA 3a/ay, CBA3AHHBIX C OKpYsKatowei NnpupoaHoii Cpesion, ANA NOBbIWEHUA YPOBHA
9KOJIOTMYECKOW Ky/NbTypbl, OCO3HAHMA rN06asbHOrO XapakTepa skosoruyeckux npobnem u nyteit ux
PELUEHMA NOCPEACTBOM METO0B XMMUM, 3KOOTMYECKOTO MbILLIEHNS, YMEHUA PYKOBOACTBOBATLCA UM B
MO3HaBaTe/IbHOM, KOMMYHWUKATUBHOM U COLMaNbHOM npaKkTuKe.

METANPEAMETHbIE PE3Y/IbTATbl. B cocrase MEeTanpeameTHbIX PEe3y/bTaTOB BbIAEAAT 3HaYUMble
ANA GOPMMUPOBAHUA MUPOBO33PEHUS obLieHayuyHbIe NOHATUA (3aKOH, TEOPUA, NPUHLMN, TUMNoTe3a, daKT,
ChCTeMa, MPOLLECC, IKCMePUMEHT 1 [ipyroe.), KoTopble MCNONb3YIOTCA B €CTECTBEHHO-HAYYHbIX YYeBHbIX
NMPEAMETAX M MO3BONAIOT Ha OCHOBE 3HAHWI M3 3TUX npeameToB GOpPMUPOBATL NpeacTaBieHue O
UENOCTHOW HayyHOil KapTMHe Mupa, W yHUBEpCanbHble y4yebHble AelcTBUA (nosHaBaTenbHble,
KOMMYHWKaTUBHble, PesiepanbHan paboyas nporpamma | Xumua. 8-9 knaccwl (6a308biii YpOBeHb) 17
PerynaTMBHbIe), KoTopble o6ecneunsatoT dopmupoBaHMe roTOBHOCTM K CamocToaTeNnbHOMY
M/IaHNPOBAHUIO W OCyLLeCTBNEHMIO Y4eBHOM AeAaTenbHOCTU. [03HaBaTEIbHbIe YHUBepcanbHble yyebHble
AeicTeua basosble ornyeckue aeiicTeua: YMEHUA UCMO/Ib30BaTL MPUEMBI JIOTUYECKOTO MbILAEHUA MK
OCBOEHMM 3HAaHUI: PacKpbIBATb CMbICA XUMWYECKMUX MOHATMIA (BbIAGNATL MX XapaKTepHble MPU3HaKK,
YCTaHaB/MBaTL B3aMMOCBA3L C APYMMMMU MOHATUAMM), WMCMONb30BATh MOHATUA ANnA  0b6bACHeHUA
OTZAENbHbLIX GaKTOB M ABNEHWI, BbIGUPATL OCHOBAHUA W KpUTepUn Ansa KnaccudUKaLnum XMMUYecKux
BELLECTB U XMMUYECKMX peaKLWid, yCTaHaBNNBaTL NPUUYMHHO-CIEACTBEHHbIE CBA3M mexay obbeKkramm
W3Y4EHWA, CTPOWUTL NIOTUYECKME PaCCYXAEHUA (MHAYKTUBHbIE, AeNYKTUBHbIE, MO aHanoruu), genatb
BbIBOAbI M 3aK/IOYEHUA; YMEHMEe MPUMEHATb B MPOLECCE MO3HAHWA MNOHATUA (MpeameTHble ©
MeTanpeAmeTHbIe), CUMBONIMYECKME (3HAKOBbIE) MOAeNN, ucnonblyemble B XMMUKU, Npeobpa3oBbiBaTh
LWAPOKO NpMMEHAEMbIe B XMMWUM MO/E/bHbIE NPeACTaBAEHUA — XUMUYECKUI 3HaK (cumBon anemenTa),
XMMU4eckana Gopmyna U ypaBHEHUE XMMUYECKOW peakumMn — npu peweHun yyebHO-NO3HaABATE/IbHBIX
33/ia4, C Y4ETOM 3TUX MOZE/IbHbIX NPEeACTaBAEHUN BbIABAATL W XapaKTepu3oBaTb CyLLECTBEHHble
MPU3HAKM M3y4aeMbIX OOBHEKTOB — XMMUYECKMX BELLECTB M XMMWUYECKWUX peaKUMid, BblABAATb obLue
3aKOHOMEPHOCTW, MNPWUYMHHO-CNEACTBEHHbIE CBA3M WM NPOTUBOPEUUS B M3yyaemblx npoueccax wu
AB/NIEHUAX. basosble MCCeaoBaTeNIbCKUE AEICTBUA: YMEHWE MCMOBb30BaTL nocTaB/ieHHble BONPOCHI B
KaueCTBe MHCTPYMEHTA NO3HaHWA, @ TaKKe B KAuecTBe OCHOBbI /s bopmMMUpOBaHUA rMNOTE3bl MO
MPOBEPKE MNPaBUNbHOCTM BbICKA3bIBAEMbIX CYMAEHWIA; NpuobpeTeHue oOmbITa Mo nNaHUpoBaHuio,
Oprahnsalunn 1 NpoBeAEHUI0 YYEHUYECKMX SKCMEPUMEHTOB, YMEHMe HabnoAaTh 33 X04OM npoLecca,
CaMOCTOATENbHO  MPOrHO3MPOBaTL €ro pesynbTar, (GOPMYAMPOBaTH 0606weHna u BbIBOALI MO
PE3y/abTaTam NPoBEAEHHOrO ONbITa, UCCIeI0BAHMUA, COCTABAATL OTYET O npoaenaHHoi pabote. PaboTa C
nHbopmaumeit: ymenue BbI6UpaTh, aHanM3MpoBaTb M MHTEPNpPeTMpPOoBaTh MHOOPMALIMIO Pa3/IUYHBIX
BMA0B U $OpPM NpescTaBNeHMs, NONYYaeMYyI0 U3 Pa3HbIX MCTOUHMKOB (HayuHononynapHas suTepaTypa
XMMUHECKOTO  COAlEPMKAHMA, CnpaBOuHble nocobua, pecypcbl WMHTepHeTa), KPUTUYECKM OLIeHUBaTb
MPOTMBOPEUNBYIO 1 HELOCTOBEPHYIO MHPOPMALMIO; YMEHWE NPUMEHATL Pa3fnuHble MeTOoAbl U 3anpochl
npu noucke n otbope MHGOPMALMM U COOTBETCTBYIOLLMX AaHHbIX, HEOBXOAMMbBIX ANA BbINOJHEHMUS
y4yebHbIX ¥ no3HaBaTeNbHbIX 3afay OnpesendHHOro ™na, npuobpeteHne onbita B o06nacTu
NCNONb30BaHNA UHPOPMALMOHHO-KOMMYHWUKATUBHBIX TEXHOMOMUIA, OBNlafeHne KynbTypoi aKTUBHOrO
NCNO/Ib30BAHUA Pas/NINYHBIX MOUCKOBBLIX CUCTEM, CaMOCTOATENbHO BbIGUPaTH ONTUManbHY Gopmy
NPeAcTaBneHnAa MHGOPMALMM U WANKOCTPUPOBaTh peluaemble 33[,a4M  HEC/ZIOKHBIMU  CXeMamy,
Avarpammamu, Lpyrumu - Gopmamu  rpaduKu. M UX KOMEMHALMAMMK; YMEHMEe WCMOb30BaTh M
aHannsnpoBatb B npouecce y4ebHOW U UCCNef0BaTeNbCKON AEATEIbHOCTY MHOOPMALMIO O BAMAHUM
MPOMBILLNEHHOCTH, CE/IbCKOTO XO3ANCTBA W TPAHCMOPTa Ha COCTOAHME OKPYsKatoLelt NMPUPOSAHON cpeapi.
KommyHUKaTUBHbIe yHUBEpCa/bHbIe yuebHble AeNcTBMA: yMeH1e 3aaaBaThb BOMpOCbI (B X04€e Auanora 1
(wnn)  puckyceun) no Cywectsy obcyxaaemoit Tembl, ¢GopmMynMpoBaTb CBOM npeanoXKeHus
OTHOCUTENbHO BbLINOIHEHWA NPEA/IOKEHHOM 3aAaun; npuobpeTeHue onbiTa npeseHTauMm pesynbTaTos



BbINOMHEHUA XMMMUYECKOTO 3KCrnepumeHTa (n1abopaTopHOro onbiTa, nabopaTtopHoi paboTbl MO
MCCNeoBaHMI0 CBOICTB BewecTs, yyeBGHOTO NpOEKTa); 3auHTepPecoBaHHOCTb B COBMECTHOMN CO
CBEpPCTHMKaMM MO3HaBaTe/IbHOW M UCCNeAoBaTeNbCKOM AEATENIbHOCTU MPU PELIEHNM BO3HUKAIOWMNX
npobnem Ha ocHoBe yuyéTa O6LWMX MHTEPEcoB M COr/acoBaHWA nosuunin  (obcyskaeHuna, obmeH
MHEHUAMM, KMO3FOBble WTYPMbI», KOOPAMHALMA COBMECTHbIX [eVcTBUiA, onpeaesieHne Kputepues Mo
OLLEHKe KauecTBa BbiNOHEHHOW paboThl U Apyrue); PerynaTUBHble yHUBEPCa/bHbIE yuyebHble AeNCTBUA:
yMeHMe  CamoCTOATENbHO — OMpefienaTb  LUENM  [EATe/IbHOCTW,  MN3aHMPOBaTh,  OCYLUECTBATE,
KOHTPOAMPOBaTb M MpWU HeobX0AMMOCTU KOPPEKTUPOBaTb CBOKO AEATENbHOCTD, BblI6UpaTb Hanbonee
3 deKTUBHbIE CNocobbl peLleHnsa yuebHbIX 1 No3HaBaTeNbHbIX 33434, CAMOCTOATE/IbHO COCTaB/IATL nnm
KOPPEKTUPOBATb NPE/IOMKEHHbIA anropuTm [EViCTBUIA NP BbINOJIHEHWUM 33A4aHWI C Y4ETOM MONyHeHNA
HOBbLIX 3HaHMI 06 wW3yyaembix OBbEKTax — BELECTBAaX W peakuuax, OLEeHUBaTb COOTBETCTBUE
MO/MYYEHHOTO pe3y/nbTaTa 3anB/IEHHOW LW, YMEeHUe WUCMOoNb30BaTb W aHaNN3MPOBaTb KOHTEKCTLI,
npepnaraemble B yC/I0BUM 3aaHuit.

MPEAMETHbBIE PE3Y/IbTATbl. B coctase npefMeTHbIX Pe3ynbraTos no OCBOEHMIO 06A3aTENBHOTO
COAepKaHua, YCTaHOBIEHHOTO JaHHOM denepanbHoit paboueil NPOrpammon, BblAENAIOT: OCBOEHHbIE
06YYAIOWMUMNCA HayuHbIE 3HAHWA, YMEHMA W Cnocodbl [eicTBuUiA, cneumduueckue Ana npeiMeTHOw
061acTM  «XMMMA», BUAbl AEATENbHOCTU MO MONYYEHUIO HOBOTO 3HaHWA, €ro MHTepPMmpeTaLuy,
NpeobpasoBaHnio M MPUMEHEHWIO B Pas/NiHbIX YHEOHbIX U HOBbIX CUTYaLMAX. K KoHuy 0obyuyeHus B 8
Knacce npeameTHble pesynbTaTbl Ha 63a30BOM YpPOBHE [O/IKHbI OTpaKaTtb chOpPMMPOBAHHOCTL Y
oByuatolmxca ymeHwit: PegepanbHan paboyas nporpamma | Xumusa. 8-9 knaccol (6a308blIit yposeHb) 19
pPacKpbIBaTb CMbIC/ OCHOBHbBIX XMMMUYECKUX MOHATUI: aTOM, MONIEKY/a, XMMWYECKUWA 3/1IEMEHT, NPOCTOE
BELLECTBO, C/IOXHOE BELeCcTBO, CMecb (0AHOPOAHaA W HEeOAHOPOAHAnA), BaNeHTHOCTb, OTHOCUTENIbHAA
aToMHaa M MOJEKyJAPHaA Macca, KOJMYeCTBO BELEeCTBA, MO/b, MONApHAsA Macca, maccosan Ao/A
XMMWUECKOFO S/1eMeHTa B COeAMHEHWM, MOJIAPHbIA 0ObEM, OKCKUA, KUCNOTa, OCHOBaHME, COJb,
3/1EKTPOOTPULATENBHOCT, CTEMeHb OKUC/MEHWUA, XMMWUYECcKas Ppeakuus, KnaccuduKaLuma peakuuii:
peakLMu COeAMHEHWA, PeakLMM PasNoKEeHUA, peakuun 3aMelleHuns, pearunn obmeHa, 3K30- "
3HAOTEPMMUYECKME PEeaKuuW, TensoBoi 3deKT peakuun, AApO aToma, 3/1EKTPOHHbIN €011 aToMa,
aTomHan opBuTanb, paguyc aToma, XMMUYecKas CBA3b, MOJAPHAA M HENoNApHaA KOBANEHTHAR CBA3b,
MOHHasA CBA3b, MOH, KaTMOH, aHWOH, PacTBOpP, Maccosasa A0N1A BELECTBA (NpoUeHTHaA KOHLIEHTpaLwa) B
pacTBOPE; MANOCTPUPOBaTh B3aMMOCBA3b OCHOBHbIX XMMUYECKMX MOHATUA U MPUMEHATb 3TU MOHATUA
MpU ONMUCAHMM BELLECTB M UX NPEeBpaLieHui; UCno/Ib30BaTh XMMUYECKYIO CUMBOJIMRY 1A cocTasfieHus
GOpMyn BEWEeCTB 1 YPaBHEHWN XMMUYECKUX peakuuil; onpeaenaTb Bafe@HTHOCTb aTOMOB 3/1EMEHTOB B
BUHapHbIX COEAMHEHUAX, CTENEHb OKUC/IEHNA 3/1IEMEHTOB B BUHapHbIX COEANHEHUAX, MPUHAAJIEXKHOCTD
BELLECTB K ONpeaen&HHOMY KNaccy COeAMHEHNI no Gopmynam, BUA, XMMMUYECKOW CBA3M (KOBaNEHTHAaA U
MOHHaA) B HEOPraHWYEeCKUX COEAMHEHUAX; PacKpbiBaTb CMbICH Mepuoamueckoro 3akoHa [.MN.
MeHgeneesa: AEMOHCTPUPOBaTb MOHUMaHWE MepuoMYEecKoit 3aBUCUMOCTM CBOWCTB XMMUYECKMX
3/1EMEHTOB OT WX MONOXeHUa B [lepuoanueckoil cucteme, 3aKOHOB COXpaHEHWA MacChbl BELIECTS,
NOCTORHCTBA  COCTaBa, aTOMHOMOMEKY/JAPHOTO — Y4eHMA, 3akoHa  ABOMafpo;  OmUChbiBaTb U
XapaKkTepu3oBsatb Tabnuuuyio popmy MepuoaMYECKO CUCTEMbI XMMMYECKMX 3/IEMEHTOB: PasnnyaTh
NOHATUA «rnaeHas nogrpynna (A-rpynna)» u «noboyHas noarpynna (B-rpynna)», mansle u 6onblime
nepuoAbl, COOTHOCUTb 0603HAYeHWA, KOTOpble WMeoTcA B Tabnuue «lepuogmueckas cucTema
XUMUUYECKUX 3nemeHToB .M. MeHaeneesa» C YMCNOBbIMW XapaKTepUCTUKaMu CTPOEHWA aTOMOB
XUMMUECKMX 3NEeMEHTOB (cocTas U 3apag a4pa, obliee Yncno 3N1eKTPOHOB M pacrnpejenexne ux no
3/IEKTPOHHbIM  CI0AM);  KNacCMULMpPOBaTb  XUMMUYECKME  S/IEMEHTB, HeopraHu4yeckne BELLEeCTBa,
XMMMUYECKME peakLmm (Mo YMC/y U COCTaBy y4acTBYIOLIMX B PEAKLMN BELIECTB, NO Tennosomy 3ddexTy);
xapakTepn3osaTb (onucbiBaTb) o0bWMe  xumUHeckue CBOWMCTBA BELECTB Pas/IMYHbIX Kaccos,



NOATBEPKAAA OMMCaHME MPUMEPAMU  MONEKYNAPHBIX YPABHEHUI COOTBETCTBYIOWMX XUMUHECKNX
peaKkuuit; NpOrHO3MpoBaTb CBOWCTBA BELIECTB B 33aBUCMMOCTM OT MX Ka4ecTBEHHOro CoCTaea,
BO3MOXHOCTM MpPOTEKaHMA XMMMWYECKUX MPEeBPalleHnii B  PasNUuHbIX  YCNOBWAX;  BbIYUCAATL
OTHOCUTE/bHYIO MONIEKYIAPHYIO U MOIAPHYIO MaCChbl BELLECTB, MACCOBYIO AO/H0 XMMUYECKOTO 3/IEMEHTA
Mo Gopmy/e CoefMHEeHNA, MaccoBytO AOIO BellleCTBa B PacTBOPE, NPOBOANTL PACUETbl MO YPABHEHUIO
XMMWUYECKOM peakLuu NPUMEHATb OCHOBHbIE OMepauyun MbICINTEIbHOM AEATENIbHOCTM — aHanus u
CUHTE3, CpaBHeHMe, 0606LeHme, CUCTEMATU3ZALMIO, Knaccupukaumio, BblAB/IEHME
NPUUMHHOCAEICTBEHHBIX CBA3EM — [1A M3yYeHWa CBOWCTB BELLECTB M  XMMUYECKMX peakumi,
eCTeCTBEHHO-HayYHble METOAbI NO3HaHUA — HabnoaeHne, U3MepeHe, MOAeNMPOBaHNE, SKCNEPUMEHT
(peanbHbIA U MbICIEHHbIN); CNeA0BaTb NPaBKUIamM Noib3oBaHmMA XMMUYECKOW nocyaon u nabopaTopHbIiM
060pyoBaHMEM, @ TaKKe npaBuaam o06palleHua C BEWeCTBamMi B COOTBETCTBUAM C UHCTPYKLMAMU NO
BLINO/HEHMIO 1a60PATOPHBIX XMMUYECKNX OMBITOB MO NOJYYEHMIO 1 COBUPaHNIo ras006pasHbIX BelLeCTs
(Bopgopofia M KMCNOpOAa), NPUrOTOBAEHMIO pPacTBOpOB C onpeaen&HHOM MaccoBoit  gonei
PacTBOPEHHOTO BELLECTBA, N1aHUPOBaTh U NPOBOANUTE XMMWUYECKME 3KCMEPUMEHTbI MO Pacno3HaBaHMIo
pPacTBOPOB Liefioyell W KUCAOT C MOMOLbI0 UHAMKATOPOB (1akmyc, gpeHondTanent, MetunopaHx
apyrve). K KoHuy obyyeHus B O Knacce npeameTHble pesynbTaTbl Ha 0a3s0BOM YPOBHE [O/IKHbI
oTpaskaTb CHOPMMPOBAHHOCTb Y OBy4aloWMXCA YMEHUI: PACKPbIBATL CMbIC/ OCHOBHBIX XMMUYECKMUX
MOHATUM: XMMMWUYECKMIA 9/1eMEHT, aTOM, MOJIEKY/a, UOH, KaTUOH, aHWOH, MPOCTOe BELLeCcTBo, CNOXKHOE
BELLECTBO, Ba/JIEHTHOCTb, 3/IEKTPOOTPULLATENBHOCTb, CTEMEHb OKUC/NEHWA, XUMMUYECKas peakums,
XUMUYECKan CBA3b, TennoBol 3hGEKT peakuuu, MO/b, MONAPHbIN O6bEM, PacTBOP, 3NEKTPO/IUTH,
HESNEKTPOANTLI, 3INEKTPONUTAYECKaA [AMCCOUMALIMA, Peakuuu  MOHHOro obmeHa, KaTanusaTop,
XMMUUYECKOe paBHOBecue, obpaTvmble U HeobpaTUMble peakuuu, OKUCIUTE/IbHO-BOCCTAHOBUTENbHbIE
peaKUMW, OKUCAUTENb, BOCCTAHOBUTENb, OKUC/IEHUE U BOCCTAHOBNEHWE, annoTponus, amdoTeEpPHOCTD,
XMMUUYECKas CBA3b (KOBANeHTHas, WOHHAA, METa//IYecKas), KpUCTa//MYeckan PeleTka, Kopposus
MeTa/I/IoB, CM/aBbl, CKOPOCTb XMMWYECKOW peakuuu, MpefenbHo AonyCTUMas KOHUEHTpauwua nak
BeLLeCTBa; WIMIOCTPUPOBATb B3aMMOCBA3b OCHOBHbBIX XUMMUYECKUX MOHATUIA M NPUMEHATLITU MOHATUA
MNPV OMMCaHWM BELLECTB M WX MPeBpallleHni; UCMoNb30BaTb XMMUYECKYI0 CUMBONIKY A1A COCTaBNEHMA
opMYy/I BELLECTB M YPaBHEHUI XMMUUYECKNX PEaKLMI; ONpeaeNaTb BaNeHTHOCTb U CTENEHb OKNC/IEHNA
XUMWYECKUX 31EMEHTOB B COEAMHEHMAX Pas/IMYyHOro COCTaBa, MPUHAANEKHOCTb BelecTs K
onpefenéHHOMY Kiaccy CoefiMHeHuit no Gopmynam, BuA XUMMWYECKOW cBA3M (KOBasieHTHasA, WOHHasA,
MeTanMyeckas) B HEOPraHUYECKUX COEAMHEHMAX, 3apPAf MOHa MO XUMUYecKoi Gopmyse, Xapaktep
cpedbl B BOAHbIX PacTBOpax HEOPraHU4ecKux COEAMHEHUN, TUM KPUCTAN/IMYECKON PeLIETKH
KOHKPETHOrO BELlecTBa; packpbiBaTb CMmbich [epuogudeckoro 3akowa [.N. MeHgeneesa u
[EMOHCTPMPOBaTh €ro MOHMMaHKe: OMUCbIBATb U XapakTepu3osaTb Tabnanunyto dopmy MepuoanyecKoi
CMCTEMBI XMMUYECKMX 371eMEHTOB: pa3/ndaTh NOHATMA «raBHas noarpynna (A-rpynna)» u «noboyHan
noarpynna (B-rpynna)», manble W NEPUOAbl, COOTHOCWTL 0603HaYeHMA, KOTOpble WMeoTCA B
MEepPUOAMUEcKoit TabnLE, C YUCTIOBBLIMM XapaKTEPUCTMKAMM CTPOEHUA aTOMOB XUMUUECKNX 3NIBMEHTOB
(coctaB 1 3apag agpa, obliee YMCIO 3NEKTPOHOB W pacnpeAeneHne WX no 3/NEKTPOHHbLIM cnosm),
06bACHATL 06LLMe 3aKOHOMEPHOCTU B U3MEHEHWUM CBOMCTB 3/1EMEHTOB M WX coeMHeHMI B npegenax
MasbiX MEPUOAOB W FNaBHbIX NOATPYNn C y4ETOM CTPOEHWA UX aTOMOB; KnaccuduumuposaTb XMMHUYECKHe
SNIeMEHTbI, HEOpraHWYecKMe BeLecTBa, XMMUUYECKWe Peakuun (Mo 4uciy 1 COCTaBy ydacTByloUWX B
peakLUMM BelecTB, Mo Tennosomy 3¢G¢eKkTy, no W3MEeHEeHWto cTeneHeil OKUCNEHMA XMMUYECKUX
5/IEMEHTOB); XapaKTepu3oBaTh (ONMCbIBaTh) 0buwme 1 cneunduIeckne xMmmyeckmne CBOWCTBA NPOCTbLIX U
CNOXHbIX BELECTB, MNOATBEPXKAAA OnucaHWe MPUMEPaMU MOEKYNAPHBIX W UOHHBIX ypaBHEHWU
COOTBETCTBYIOWMX XUMMUUECKUX PeaKLMit; COCTaBATb YpPaBHEHWA 3/IEKTPOIMTUYECKON AnccouMaLnm
KMC/IOT, LLeNoYelt 1 CoeN, NONMHbIe U COKPaLLEHHbIE YpaBHEeHUA peaKumit MOHHOTo obmeHa, ypaBHEHNA
peakLmii, MOATBEPXAAIOWMX CyL|eCcTBOBaHWE reHeTUUYEeCKOW CBA3M MEXAY BelecTBamu Pas/iMyHbIX



KNaccoB; PacKpbiBaTb  CYyWHOCTb OKWUCAUTEIbHO-BOCCTAHOBUTENbHbIX peakuuit  nocpencTeom
cocTaBneHua afeKTpoHHOro 6anaHca aTux peaKuuit; NporHo3nposaTb CBOMCTBA BELLECTB B 3aBUCUMOCTH
OT WX CTPOEHMA, BO3MOMNHOCTW MPOTEKaHWUA XUMWYECKWX npeBpaleHnii B PasanyHbIX YCNOBUAX;
BLIUMCIATD OTHOCUTENIbHYIO MOMEKYNAPHYID U MOJAPHYIO  Macchl BellecTs, MaccoBylo [O/i0
XMMUUECKOTO 3/1eMeHTa No Gopmyse CoefMHEHNA, MaccoByto JONO BellecTBa B pacTBOpe, NpOBOAMTL
pacyéTbl MO YPaBHEHWIO XMMUYECKOW peakuuu; cobnogate npasuia NoO/b30BAHUA XMMUYECKON
nocyaoit 1 nabopatopHbIM obopygoBaHMem, a TaKXe npasuia obpalieHna C Bewecrteamn B
COOTBETCTBMM C WHCTPYKLMAMMU MO BbINOJHEHUIO NaBopaToOPHbIX XMMWYECKUX OMbITOB MO NOJTYHEHUIO W
cobupaHuio rasoobpasHbix BELECTB (ammuaka W YrNEKUCNoro rasa); nNpoBOAUTL peakuuu,
noATeepxaatoume KaueCTBEHHbIN COCTaB pa3/INUHbIX BELeCTB: pacno3HasaTh OMbITHLIM nyTEM X10pUA-,
6pomua-, Moana-, KapboHat-, docdar-, cMAUKaT-, cynbdaT-, TMAPOKCUA-MOHBI, KaTMOHbI aMMOHWA 1
MOHbI M3YYEHHbIX METa/IIoB, MPUCYTCTBYIOWME B BOAHbIX pacTBOpax HEeopraHU4ecKux BELLECTB;
MPUMEHATb OCHOBHbIE Onepaunu MbIC/IUTENBHON [EATENbHOCTM — aHanu3 U CUHTe3, CPaBHEHWE,
0606LleHne, cUCTeMaTU3aLUuIo, BbiIABIEHNE MPUYUHHO-CNEACTBEHHbIX cBA3ei — /1A U3YYEHUA CBOICTB
BELLECTB U XMMUUYECKUX peaKLuii, ecTeCTBeHHOHAYYHbIE METOAbI NO3HAHUA = HabnogeHue, M3MepeHune,
MO/IeIMPOBaHNE, IKCMEPUMEHT.
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