[MporpaMma no xummm ansa 8 knacca, 6a3oBbl YPOBEHb

Kypc no npeamety «XuMusi» ans 8 Knacca Ha 6a30Bblii ypOBHE paccymTaH Ha 68 yacos. CoaepykaHue, pesyabrarthl,
3KCNepuUMEHTa/IbHas YacTb M PacYETHbIE IMHUM COXPaHEHbI B MOCAEA0BaTE/ILHOCTU NMPOTrPaMMblI.

KpaTtko o nporpaMmme

JInHnsa Kypca Yro BKIlOYaeT

XuMMHyecKme NoHATUSA BewyectBo, aToM, MoneKyna, GopMyna u peakumns
HeopraHuyeckue Belecrsa Kucnopog, Bogopos, Boga M OCHOBHbIE KAacCbl COeAMHEHUM
CrpoeHue BeLecTBa [Mepuoanyecknin 3aKoH, cesizb 1 OBP

CopeprkaHue obyyeHus

lMepBoHa4YasbHbIe XUMUYECKMUE NOHATUA

MpeaMeT XMMUK. Posb XMMUK B KM3HW YesloBeKa. XMMUS B cucTeMe Hayk. Tena u BellectBa. Prsnyeckmne cBOMCTBa
BeLLecTB. ArperaTHOe CoCTosiHME BeLLecTB. [MoHATME 0 MeToZax NO3HaHUS B XMMUKU. YNCTble BELLLECTBA U CMECM.
Cnocobbl pa3aeneHns cMecen.

ATOMbI U MOJIEKYJIbl. XUMUYECKUE 3/1IEMEHTbI. CUMBOJIbI XUMUYECKMX 3/IEMEHTOB. MPOCTbIE U C/IOXKHbIE BELLECTBA.
ATOMHO-MOJIEKY/IIPHOE YUeEHMUeE.

XuMunyeckas Gbopmyna. BaneHTHOCTb aTOMOB XMMUYECKMUX SIEMEHTOB. 3aKOH MOCTOAHCTBA COCTaBa BELLLECTB.
OTHOCUTEIbHAA aTOMHas Macca. OTHOCUTE/IbHAsA MOJIEKYIspHas Macca. MaccoBast 4,011 XMMUYECKOro 3/IEMeHTa B
coeiHEHUMN.

KosimyecTBo BewectBa. Mosib. MonsipHasi Macca. B3aMMOCB#3b KOJIMYECTBA, MACChl M YUCIAa CTPYKTYPHbIX €4MHUL,
BellecTBa. PacueTtbl No GopMyiaM XMMUYECKUX COeAMHEHUIA.

dusmyeckme 1 XMMMYECKNe ABAEHUA. XMMMYECcKas peakLmsa 1 eé npu3sHaku. 3aKoH COXpaHEeHUS MacChl BELLECTB.
XuMmnyeckme ypasHeHus. Knaccupukauma XuMmMYeCcKUX peakumin (coeuHeHNs, PasfiosKeHNs, 3aMeLL,eHus,
obMeHa).

XUMMUYECKUIN IKCNEPUMEHT:

3HAKOMCTBO C XMMUYECKOM Nocya0i, NpaBuaaMm paboTbl B 1labopatopun U npueMamMm obpalleHns ¢
nabopaTopHbIM 060pyA0BAHNEM, U3YHEHUE U ONUCAHUE PU3MYECKMX CBOMCTB 06Pa3L,0B HEOPraHNYECKMX BELLLECTB,
HaboaeHne GU3NYecKux (naaBaeHue Bocka, TasHue NbAa, pacTMpaHue caxapa B CTYMKe, KUMeHUe U KOHAeHCcaLus
BOAbI) U XUMUYECKUX (TOPEHME CBEYN, MPOKaIMBaHME MeHOW NPOBOJIOKU, B3aMMOAENCTBME Mea C KUC/I0TON)
ABNEHUIA, HabBIlOAEeHME M ONUCAHME MPU3HAKOB NPOTEKAHUS XMMUYECKUX PeaKkLumii (pasfioxKeHne caxapa,
B3aMMOJENCTBME CEPHOMN KMCOTbI C XI0puaoM 6apusl, pasnoskeHue ruapokcmaa meam (Il) npu HarpeBaHuu,
B3aMMOJENCTBME Xesesa ¢ pacTBopoM conmn meam (I1), nsydeHne cnocobos pasgeneHus cMecei (C NoMoLLbo
MarHuTta, GUAbTPOBaHME, BbiNapuBaHue, ANCTUANALUS, XpoMaTorpadus), NpoBeAeHME O4YUCTKN NOBAPEHHOM COJU,
Hab o AeHNE N ONUCAHUE Pe3y/IbTaTOB NPOBEAEHMS ONbITa, UAIKOCTPUPYIOLLETO 3aKOH COXPaHEHMS Macchl,
co3gaHue Moaenein MoneKy (LLapoCTePIKHEBbIX).

BakHeMLMne npeacraButTes i HeopraHM4eCKuxX BeLlLecTts

Bosayx - cMech raso.. CocTaB Bo3ayxa. KUc/opos, - 31eMeHT M MpocToe BellecTBo. HaxoXAeHue Kuciopoa B
npupoae, GU3nYecKne n XMMmMYeckme CBoMcTBa (peakumm ropeHus). Okenapl. NMpumeHeHne Kucaopoga. Cnocoobsl
noJlyd4eHus Kucaopoa B 1abopaTopun U NpoMbILIIEHHOCTU. KpyroBopoT Kuciopoaa B npupoae. O30H -
annoTponHas MoandUKaLMa KUCA0Poaa.

TennoBoi 3GpPEKT XMMUYECKOW peakLUmn, TEPMOXUMUYECKNE YPABHEHUS, SK30- U SHA0TEPMUYECKNE PeaKLUMN.
TonAuBo: yrosib U MeTaH. 3arpsisHeHue Bo3ayxa, ycuieHue napH1Mkosoro abdeKkTa, paspylLieHne 030HOBOrO C/10S.
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Boaopos, - 3/IEMEHT M MPOCTOE BELLECTBO. HaxoxaeHne BOA0poaa B Npupoae, GU3NYECKMUE 1 XMMUYECKME
CBOWCTBA, NPUMEHEHNE, Cnocobbl NosydeHns. KUCIoTbl U conu.

MonspHbIi 06bEM ras3oB. PacyeTbl MO XMMUYECKUM YPaBHEHUSAM.

dusnyeckme cBolicTBa Bodbl. Boga Kak pacTBoputesib. PacTBopbl. HacbileHHbIE M HEHACbILLLEHHbIE PacTBOPbI.
PacTBOpMMOCTb BELLECTB B BoJle. MaccoBasi 40/1s BELLECTBA B pacTBope. XMMUYECKME CBOCTBA BOAbl. OCHOBaHMS.
PoJib pacTBOPOB B NPUPO/IE 1 B XXN3HU YesloBeKa. KpyroBopoT Bobl B NpUpoae. 3arpsisHeHUe NPUPOAHbIX BO,.
OxpaHa 1 04MCTKa NPUPOAHBIX BOA,.

Knaccudukaums HeopraHM4eckux coeguHeHunin. Okenapl. Knaccudukaums okcuaoB: coneobpasytolime (OCHOBHbIE,
KMCNIOTHblE, aMbOTEPHbIE) N Heconeobpasytowme. HoOMeHKIaTypa oKCUAoB. dusmyeckme n XMMMYECK1e CBOMCTBA
oKCnAoB. MoslyyeHne oKCUAoB.

OcHoBaHus1. KnaccuourKaums oOCHOBaHWIA: LEI0YM M HEPACTBOPUMbIE OCHOBaHMs. HOMeHKnaTypa OCHOBaHUI.
dusnyeckme n xMMmMyeckme CBOMCTBa OCHOBaHUI. [TolyyeHne oCHOBaHUMA.

Kucnotbl. Knaccudukaums kmcnot. HomeHknatypa kucaot. dusmyeckme n XuMmyeckme CBOMCTBa KUCIOT. Psap,
aKTMBHOCTU MeTannoB H.H. bekeToBa. [MonyyeHne KUCIOT.

Conun. HomeHknatypa cone.
dusnyeckme 1 xMmMmyeckme cBoMCTBa conelt. NonyyeHune conen.

FeHeTMYeCcKas CBS3b MEXY KlaccaMu HeOpraHMYeCKUX CoeMHEHUIA.

XuMunyeckum IKCNepuMeHrT:

KauyecTBEHHOE onpeefieHne CoOAePXKaHNS KUCI0POAa B BO3AyXe, NoJjlyuyeHne, cobrupaHue, pacnosHaBaHue U
M3y4yeHmne CBOMCTB KNCA0poa, HabntoaeHue B3aMMO4eMCTBUSA BELLECTB C KUC/I0POAO0M U YCIOBUSA BO3HUKHOBEHUS
M NpeKpalLeHns ropeHns (noxapa), 03HakomieHne ¢ 06pas3LaMm OKCUI0B 1 OMNMCaHME UX CBOMCTB, NOJIyYeHME,
cobupaHue, pacrosHaBaHue U U3y4yeHue CBOMCTB BOA0POAa (ropeHue), B3aumMoaeincTeme BOA0OPOAA C OKCUA0M
mMeam (11) (BO3MOXHO MCNoJ/Ib30BaHME BUAEOMaTEPUaNoB), HabaoaeHe 06pa3sLLOB BELLLECTB KOIMYECTBOM 1 MOJib,
nccnefoBaHMe 0cO6eEHHOCTEN PacTBOPEHMS BELLECTB C Pa3/IMYHON PAaCTBOPUMOCTbLIO, MPUIrOTOB/IEHUE PACcTBOPOB C
onpeeneHHo MaccoBOI A0/1el PaCTBOPEHHOrO BELECTBa, B3aMMOAENCTBUE BOAbI C MeTa/1aMu (HaTpueM m
KasibLeM) (BO3MOXKHO UCMOJIb30BaHUE BUAEOMATEPUANIOB), UCCef0BaHE 06Pa3LL0B HEOPraHNYECKMX BELLLECTB
pa3/IMYHbIX K1ACCOB, HabB/Il0AeHME U3MEHEHNSI OKPACKM MHANMKATOPOB B PACTBOPAX KMUC/IOT U LLIEIOYEN, U3yYeHne
B3auMoencTens okcuaa Mmeam (1) ¢ pacTBOPOM CEPHOM KUCAOTbI, KUC/IOT C METasl/laMu, PeakumMil HernTpaamnsaumu,
noJlydeHMe HePaCTBOPUMbIX OCHOBAHWI, BbITECHEHWE OIHOTO MeTaa APYrMM 13 pacTBopa COJK, PellieHne
3KCMEPUMEHTA/IbHBIX 3324 M0 TEMe «Ba)KHeMLLMe KAacCbl HEOPraHUYECKUX COEAUHEHUIA».

Mepuoaunyeckuii 3akoH u MNepuoaunyeckas cMcTeMa XMMUYECKUX 3JIEMEHTOB

O.1. MeHpgeneeBa. CTpoeHne aToMoB. XuMmnyecKkas ces3b. OKUCAUTE/IbHO-
BOCCTAaHOBMUTEJIbHbIE peaKuuu

MepBeble NOMbITKM KNaccudUKaLMM XMMUYECKUX 31eMEHTOB. MNMOHSATUE O Fpynnax CXOA4HbIX 3/IEMEHTOB (LLEN0YHbIE U
Le/I04YHO3€eMe/IbHbIe METasl/lbl, FaloreHbl, MUHEPTHbIE rasbl). 3/1EMEHTbI, KOTOpble 06pa3ytoT aMdOTEPHbIE OKCUAbI U
rMAPOKCUAbI.

MNMepuoaunyeckuii 3akoH. MNMepuogmyeckas cucteMa xumMmnyeckmnx anemenToB [.1. MeHgeneeBa. KopoTkonepuoaHas
W OJMHHONepuoaHas GopMbi MNeprnogmyeckomn cUcTeMbl XMMUYECKUX anemeHToB .. Mengeneesa. MNepuoabi 1
rpynnbl. ®U3MYECKMin CMbICT MOPALKOBOro HOMepa, HOMEPOB NePMOAa U FPYNMbl 3EMEHTA.

CtpoeHune atomoB. CocTaB aTOMHbIX aaep. N30Tonbl. 21eKTpoHbl. CTpoeHMe 3N1eKTPOHHbIX 060/104EK aTOMOB
nepsbix 20 xXuMnyecknx anemeHToB lNMepmnogmueckon cuctemsol .. MeHgeneeBa. XapakTepmucTMKa XMMMUUYECKOro
3/IEMEHTA No ero nosioXxeHuto B NMepmnoanyeckon cucteme .1. MeHaeneesa.

3aKOHOMEPHOCTM M3MEHEHUS pafiyca aTOMOB XMMUYECKMX 3/IEMEHTOB, METa/IZIMYECKUX U HEMETATUYECKMX
CBOJCTB MO rpynnam v nepuogam. 3HauyeHue MNeproamnyeckoro 3akoHa v MNepruoamyeckomn cMcTeMbl XMMUYECKUX
3/1IEMEHTOB [/151 PAa3BUTUS HAYKM U NPaKTUKK. [.1. MeHaenees - ydeHblil U rpakaaHuH.
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Xnmumyeckas cBa3b. KoBaneHTHas (I'IOﬂﬂpHaﬂ n HeI'IOIIFIpHaFI) CBA3b. 3}'IeKTpOOTpVILI,aTe}'IbHOCTb XUMUYECKNUX
3/1eMeHTOB. IoHHas CBA3b.

CreneHb okucieHusa. OKUCANTENBHOBOCCTaHOBUTE IbHbIE peaKumn. MNpoueccbl OKUCNEHNSA 1 BOCCTAHOBJIEHUA.
OKMUCANTENIN 1 BOCCTAaHOBUTEIN.

XUMUYECKUIN IKCNEPUMEHT:

n3yyeHue obpasLOB BELLECTE METa/l/IOB M HEMETa/I/IOB, B3aUMOEeNCTBME MMAPOKCMAA LIMHKA C pacTBOpaMu KMC/IOT
W LWeoYen, MpoBeAeHUE OMbITOB, UIIKOCTPUPYIOWMX MPUMEPLI OKUCUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLMIM
(ropeHue, peakumu pa3NoXKeHns, COeAUHEHMS).

MeXnpegMeTHble CBA3U

Peanunsaums MeXnpeaMeTHbIX CBA3EMN NPU U3yYEHUN XMMMU B 8 Klacce OCYLLLECTBASIETCS YEPE3 UCMO/Ib30BaHME KaK
06LLMX €CTECTBEHHO-HAYYHbIX MOHATUIA, TaK U NMOHATUIA, ABASAIOWMUXCA CUCTEMHbBIMU A1 OTAE/IbHbIX NPeAMETOB
€CTeCTBEHHO- Hay4YHOro LMKAA.

O6LMe ecTeCTBEHHO-Hay4YHbIe MOHATUA: Hay4YHbIN $aKT, rMnoTesa, TeEopus, 3aKOH, aHasIM3, CUHTE3, KnaccuduKaums,
NepuoanYHoOCTb, Hab Il AeHne, SKCNEPUMEHT, MOAEIMPOBaHNE, U3MEPEHME, MOE/Ib, IB/IEHUE.

dusuka: MaTepus, atoM, 3N1IEKTPOH, NMPOTOH, HeVITpOH, WOH, HYKINA, N30TOMbl, PaaNOaKTUBHOCTb, MOJ1IEKY /1A,
3ﬂeKTpW-IECKMl7I 3apAn, BeWeCTBo, TeNO, 00BbEM, arperatHoe CoCTosHue BellecTBa, ras, CbM3W-IeCKM€ BEJINYNHBI,
eaVHULBI U3MepPEHUS, KOCMOC, MaHeTbl, 3Be3abl, CoNHUE.

Buonorusa: dotocmHTes, AbixaHue, bnocdepa.

Feorpadus: aTMocoepa, ruapocdepa, MUHEPaibl, FOPHbIE MOPOAbI, MONE3HbIE UCKOMAEMbIE, TOMIMBO, BOAHbIE
pecypcbl.

KnrouyeBble KoIMYeCcTBEHHbIE CBA3U

®opMyJibl MOKa3bIBaKOT CBA3M BEJIMUUH, HEMOCPEACTBEHHO UCMO/Ib3yeMble B PACYETHbIX 3a/ia4ax Kypca. EAnHULbI 1
YCJI0BUS NPUMEHUMOCTU ONPEAENATCS COAEPXKaHUEM KOHKPETHOM 3aa4Mu.

BennunHa nnm cesAsb dopmyna CMbICchn
KonnuectBo BewecTsa _m Macca u MoasipHas Macca
M
MaccoBas pons m ( eeu;ecmea) [015 pacTBOPEHHOrO BELLECTBA
W= -100%
m( pacmeopa )
MonspHas _n KOJIMYECTBO BelLecTBa B 06bEMe pacTBopa
KOHLLeHTpauus c= V
Bbixop, npogyKTa [/ NPaKTUYECKUI N TEOPETUHECKMI BbIXOA,
n=—2%".100%
mmeop

MnaHupyeMble pe3ybTaThbl

K okoH4aHuio 8 Knacca

e K KoHLy ob6yyeHus B 8 Knacce y obydatolerocsi 6yayT chopMmnpoBaHbl cieytolipe npemeTHble pesysbTaThl
Mo XUMUN:

®  PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX MOHSATUIA: aTOM, MOJIEKY1a, XMMUYECKMIA 3/1IEMEHT, NpoCToe
BELLLECTBO, C/IOKHOE BeLecTBO, CMechb (0IHOPOAHast U HEOHOPOAHAA), BANIEHTHOCTb, OTHOCUTE/IbHAS aTOMHas
N MOJIEKYJISIpHAsi Macca, KOIMYeCTBO BelecTBa, MOJlb, MOJIIPHas Macca, MaccoBas 10151 XMMUYECKOro
3/1eMeHTa B COeAUHEHNM, MONISIPHbIN 06EM, OKCUA, KMC0Ta, OCHOBaHMWE, COJib, 3/1EKTPOOTPULLATEILHOCTD,
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CTeneHb OKUC/IEHUS, XUMUYECKas peaKLms, KnaccuduKaLms peakumit: peakumm coeamMHeH s, peakumum
Pa3/IoXKEHUS, PpeaKkL MM 3aMellleHNs, peakumm 06MeHa, 3K30- U SHA0TEPMUMYECKME peaKLLMn, TENI0Bo 3dhdeKT
peaKkumu, 84p0 aTOMa, 3/IEKTPOHHbIN C/10/ aTOMa, aTOMHas opbuTasib, Paguyc aToMa, XMMUYEeCcKas CBsi3b,
NossipHas 1 HENOJIAPHas KOBAaJIEHTHAs! CBA3b, MOHHASs CBSA3b, MOH, KAaTMOH, aHWMOH, PacTBOpP, MaccoBas 10/
BellecTBa (NPOLEHTHas KOHLEHTPALIMS) B PacTBOPE;

®  WANOCTPUPOBATb B3aMMOCBS3b OCHOBHbIX XMMUYECKUX MOHATUIA U MPUMEHSTb 3TW MOHATUS NPU ONMUCaHUK
BELL,ECTB 1 UX NPEBPALLLEHNIA;

®  1ACMO0/1b30BaTb XMMUYECKYHO CUMBOJINKY A1l COCTaBAEHUSI GOPMY BELLLECTB U YPaBHEHWNIN XMMUYECKMX
peakuum;

®  onpeaensTb BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B GMHAPHbIX COEAMHEHUSIX, CTENEHb OKUCIEHWUS S/IEMEHTOB B
BGUHAPHBIX COeAUHEHUAX, MPUHAANEXHOCTb BELECTB K onpeae/ieHHOMY Kaccy coeuMHeHui no GopMynam,
BUJ, XMMUYECKOW CBA3U (KOBaIEHTHAA M MOHHAs) B HEOPraHUYECKNX COEANHEHUNAX;

®  packpbiBaTb cMbIcA Mepuoamnyeckoro 3akoHa .M. MeHaeneesa: 4EMOHCTPUPOBATb MOHUMaHKeE
nepunoanyeckoi 3aBUCUMOCTM CBOMCTB XMMUYECKUX S/IEMEHTOB OT UX MOJI0XKeHUs B Mepnoamyeckon cucteme,
3aKOHOB COXpaHeHMs MacChl BELLLECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IAPHOIO YYeHUs, 3aKoHa
ABOragipo; onucbIBaTh U XapaKTepM3oBaTh TabANUYHYO GopMy [eprUoaNHECKON CUCTEMbI XMMUYECKMX
3/IEMEHTOB: pa3inyaTh NOHATUS «F1aBHas noarpynna (A-rpynna)» u «no6o4yHas noarpynna (b-rpynna)»,
Masible 1 60/blUNE Nepuobl, COOTHOCUTL 0603HAUYEHUS, KOTOPblE UMeIDTCA B Tabauue «lMepuoamnyeckas
cucTEMa XMMUYECKUX aneMeHToB [1.M. MeHeneeBa» ¢ YNCN0BbIMU XapaKTEPUCTMKAMM CTPOEHUS aTOMOB
XMMUYECKUX 2/IEMEHTOB (COCTaB M 3apsf A4pa, 06LLEE YNCI0 SNEKTPOHOB U pacnpeaeneHme ux no
3/IEKTPOHHBIM C/109M);

®  KnaccuduUMpoBaTb XMMUYECKUE 3IEMEHTbI, HEOPraHUYECKUE BELLLECTBA, XMMUYECKUE peakuun (Mo umcay u
COCTaBY y4acCTBYIOLLMX B PEAKLMU BELLECTB, MO TenniosoMy spdeKTy);

®  XxapaKTepusoBaTb (OMMcbiBaTh) 06LLME XMMUYECKME CBOMCTBA BELLLECTB Pa3/IMYHbIX KJ1acCoB, NOATBEPXAas
onuncaHue nNpUMepamMm MoIEKYISIPHbLIX YPaBHEHUIA COOTBETCTBYHOLLIMX XUMUYECKUX PeaKLuii;

®  MPOrHO3MpOBaTh CBOMCTBA BELLLECTB B 3aBUCUMOCTU OT MX KaYEeCTBEHHOIO COCTaBa, BO3SMOXHOCTM NPOTEKaHUA
XMMUYECKUX MPEBPALLEHMI B Pa3/IUYHbIX YCIOBUAX;

®  BbIUMC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISIPHYHO Y MOJISIPHYO MacChl BELLLECTB, MacCOBYHO [10/1H0 XMMUYECKOTO
3/1IEMEHTA Mo GpopMyie CoeUHEHNS, MacCOBYHO [0/1t0 BELLECTBA B PacTBOPE, NPOBOAMTL PACUETbI MO
YPaBHEHWNIO XMMUYECKOI peakLuuu;

®  MPUMEHSATb OCHOBHbIE OnepaLmn MbICAUTENbHOW AEATENBHOCTU - aHA/IM3 U CUHTE3, CpaBHEeHUe, 0606L1eHue,
cucTeMaTtusaumio, KnaccuduKaumio, BbisBieHUE NPUYNHHO- CIEACTBEHHbIX CBA3EN - A/151 U3YYEHUS CBOMCTB
BELLLECTB M XMMUYECKUX PeaKLNii, eCTECTBEHHO-HaY4YHble METObl MO3HAHUSA — HABAAEHUE, USMEPEHUE,
MO/IE/IMPOBaHME, SKCNEPUMEHT (peasibHblil U MbIC/IEHHbI);

®  c/egoBaTh NpaBuIaM MOJb30BaHNUS XMMUYECKOM Mocy10 1 NabopaTopHbIM 060pYJ0BaHMEM, a TaKKe
npasuiam o6paLleHus C BELECTBAaMU B COOTBETCTBUM C UHCTPYKLMSMU MO BbIMOJHEHUIO 1a6OPaTOPHbIX
XMMMYECKMX OMbITOB MO MOJIy4eHUI0 1 coBMpaHUio razoo6pasHbIx BelecTs (Boaopoaa 1 Kuciopoaa),
NPUrOTOB/IEHMIO PACTBOPOB C OMNpeesieHHON MacCoBO o/ell PacTBOPEHHOTO BELLECTBa, M1aHUPOBaTh U
NPOBOAMUTb XMMUYECKME SKCMEPMMEHTbI MO PacNo3HaBaHUIO PACTBOPOB LLIEOYEN U KUC/IOT C MOMOLLHO
WHAMKATOPOB (N1akMyc, deHonpTanemH, MeTUNOPaHX 1 Apyrue).

Co,u,ep)KaHMe 7] TpGGOBaHMﬂ AN NPOBEPKU
Kofibl CBSA3bIBaOT NPeAMETHbIE PE3Y/IbTaTbl C MPOBEPSEMbIMUN 3/IEMEHTAMM COAEPXKAHUS KypCa.

MpoBepsieMble pe3ynbraTthl

Kop, MpoBepseMbii pesysbTaTt

1 o Teme: «[lepBoOHa4YaNbHbIE€ XUMUYECKUE MOHATUA»
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Kop, MpoBepsieMbiit pe3ynbTat

1.1 PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKMX MOHSATUIA: aTOM, MOJIEKY/1a, XMMUYECKUIA S/IEMEHT, MPOCTOE
BELLLECTBO, C/IOXHOE BELLECTBO, CMECh (04HOPOAHAA M HEOAHOPOAHASA), Ba/IEHTHOCTb, OTHOCUTE/IbHAsi aTOMHas U
MOJIEKYIIpHas Macca, KOJIMYECTBO BELLLECTBA, MOJIb, MOJISIPHAs Macca, MacCcoBas 10151 XMMUYECKOro 3/1IeMeHTa B
COeMIMHEHWM, MOJISIPHBIN 06BEM, XMMUYECKas peakLms, KnacCuduKaLms peakLmii: peakLmmn coeiMHeHu s,
peaKkuuUn PasfoKeHMs, peakLmm 3aMeLLEHUs, PeakL MM 06MEeHa, 3K30- U 3HA0TEPMUYECKME PeaKLUn, TEMIOBOIA
abdeKT peakLmm, pacTBOp, MaccoBast 015 BELLECTBA (NPOLEHTHAs KOHLEHTPaLMS) B pacTBope

1.2 WTIOCTPUPOBATb B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUI U MPUMEHSATb 3T NMOHATUS MPU ONMMUCaHUK
BELLECTB M UX NPEeBpPaLLEHNN

1.3 MCNOJZIb30BaTb XMMNYECKYHO CUMBOJINKY O14 COCTaBJ/IEHUA d)opMyn BeELWECTB U ypaBHeHMl‘;l XUMUYHECKUX peaKLl,MVI

1.4 PaCKpbiBaTb CMbIC/1 3aKOHOB COXPaHEHUA MacCCbl BELWLECTB, MNOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKY/IAPHOIo
y4yeHus, 3akoHa Asoragpo

1.5 onpeaensTb BaJl€HTHOCTb aTOMOB 3/IEMEHTOB B GUHAPHbIX COeAUHEHUSX

1.6 K1accMPULMPOBATh XMMUYECKME peakLmm (Mo YMCY 1 COCTaBY YYaCTBYIOLLMX B PEAKLMU BELLECTB, MO TEMJI0BOMY
addekTy)

1.7 BbIYMC/IATE OTHOCUTE/IbHYHO MOJIEKY/ISIPHYIO M MOJIPHYIO MaccChl BELLECTB

1.8 BbIUMC/ISIT MACCOBYHO 10110 XMMUYECKOro 3/1IeMeHTa no GbopMyJie coeMHeHMs,

1.9 BbIYMC/ISITE MaCCOBYHO [I0JIH0 BELLLECTBA B pacTBOpe

1.10 MPUMEHATbL €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUA — HabAeHMe, U3SMepPeHne, MOAENNPOBaHUE,

3KCMEPUMEHT (peasibHbl U MbIC/IEHHbIN)

2 Mo Teme: «BaxkHelLune NpeCcTaBUTENN HEOPraHMYECKMX BELLLECTB»

2.1 PacKpbIBaTh CMbIC/I OCHOBHbIX XMMUYECKMX MOHSATUIA: OKCUJ, KMCNOTA, OCHOBaHME, COJb

2.2 onpeaensTb NPUHAANEKHOCTb BELLLECTB K OMpeAeieHHOMY K/1acCy COeiMHEeHMI No Gopmynam

2.3 KnaccnduumpoBaTh HEOPraHMYecKue BelllecTsa

2.4 XapaKTepu3oBaTb (Onu1cbiBaThb) 06LLIME XMMUYECKME CBOMCTBA BELLECTB Pa3/IMYHbIX K1acCoB, NMOATBEPXK s

onucaHne NpUMepaMm MOJIEKYIAPHBIX YPaBHEHUIA COOTBETCTBYHOLLMX XMMUYECKUX PEaKLIUI

2.5 NMPOrHo3npoBaThb CBOMCTBA BeLWLECTB B 3aBUCUMOCTU OT UX Ka4YECTBEHHOIO COCTaBa, BO3MOXXHOCTU NMPOTEKAHWUA
XUMUYHECKNX npeBpau.l,eHm?i B Pa3/IMYHbLIX YCTIOBUAX

2.6 cnef0BaTh MPaBUIaM MOJb30BaHUS XMMUYECKOIM MOCYA0M U 1abopaTopHbIM 060PYA0BAHMEM, a TaKXKe
npaeuiamM obpalLeHus C BELLLECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMM MO BbIMOJIHEHMIO TA60PaTOPHbIX
XMMWYECKMX OMbITOB MO MOJIyYEHUIO M COBUPaHMIO ra3006pasHbIX BELLECTB (BOLOPOAA U KUCI0POAaA),
NMPUrOTOBJIEHUIO PACTBOPOB C ONpeAeeHHOM MacCOBOW A,0/1el PAaCTBOPEHHOIO BELLECTBA, MIaHUPOBATb U
NPOBOANTL XMMUYECKNE IKCMEPUMEHTbI MO PACNO3HaBaHMIO PAaCTBOPOB LLEOYEN U KMC/IOT C MOMOLLbIO
MHAMKATOPOB (Nnakmyc, deHondbTanenH, MeTUAOPaHX 1 Apyrue)

2.7 NPOBOAMUTb PACYETbI MO YPABHEHUIO XMMUYECKOM peakumm

g Mo Teme: «lMepnogmnyeckunii 3aKoH 1 NMepuoanyeckas cucteMa xumMmn4yeckux anemenTos .M. MeHaeneesa.
CTpoeHue aToMOB. XMunyecKas cBsidb. OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKL UM »

3.1 PacCKpbIBaTb CMbIC/1 OCHOBHbIX XUMUYECKUNX NOHATUI: A0PO aTOMa, 3}'IeKTp0HHbIl‘/‘1 CNoi aToMa, aToMHas
0p6l/ITa.I'Ib, pagnyc atoMa, XuMmn4yecKkas CBA3b, NMNoJsidpHasa U HENONAPHAA KOBas1IEHTHas CBA3b,
S/IEKTPOOTPULATENIBHOCTb, MOHHAasA CBA3b, MOH, KATUOH, aHMOH, CTENEHb OKUC/IEHUA

3.2 KnaccnduumpoBaTh XMMUYECKUE S/IEMEHTBI
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Kop,

3.3

3.4

3.5

3.6

3.7

MpoBepsieMblit pesynbTart

OMUCBIBATb M XapaKTepmn3oBaTb TabanYHy0 dopmy Mepnoanyeckoin CMcTeMbl XMMUYECKUX 3/IEMEHTOB:
pa3nMyaTth NOHATUA «rNaBHas noAarpynna (A-rpynna)» u «nobo4Has noarpynna (b-rpynna)», «mManbie» un
«6onblIne» nepmoapl

packpbIBaTh cMbicA Mepuoamyeckoro 3akoHa .M. MeHaeneesa: 4eMOHCTPUPOBATL NMOHUMaHME NEPUOANYECKON
3aBMCMMOCTM CBOMCTB XMMUYECKMX 3/IEMEHTOB OT UX NMOJIOXKEHWS B MNeproanyeckoi cucteme

COOTHOCUTL 0603HaYeHMUs1, KOTOpble MMeIoTCA B Tabauue «lMeproamyeckasn cucTeMa XMMUHECKMX 3/1IEMEHTOB
0.WN. MeHpeneeBa» C YNCIOBLIMU XapaKTEPUCTUKAMM CTPOEHMS aTOMOB XMMUYECKUX 3/IEMEHTOB (COCTaB M 3apsj,
aapa, obLLEeE YMC/I0 3NEKTPOHOB U pacrpeaeneHme UX Mo 3NEKTPOHHBIM C/I0AM)

onpenenartb CteneHb OKUCNEHNUA SN1IEMEHTOB B 6VIHa|3HbIX coegunHEHnAxX

onpenenaTtb BUa XMMUYECKOM CBA3N (KOBaHEHTHaﬂ un l/IOHHaFI) B HEOPraHM4YeCKNUX coeAMHEHUNAX

lMpoBepseMoe cogep)KaHue

Kog,
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

21

2.2

schoolotzyv.ru

dneMeHT cogepKaHus
MepBoHaYa ibHble XMMUYECKME NMOHATUA

MpeamMeT xumMun. Posib XMMUK B XKM3HU YeNOBEKA. XMMUS B cUCTEME HayK. Tena u BewecTBa. Pusmyeckune
CBOICTBA BELLECTB. ArperaTHoe COCTOsIHWE BELLECTB

MoHATME 0 MeTofax NMo3HaHWs B XMMUK. YucTble BelllecTsa M cMecu. Cnocobbl pasaenieHns cMeceit

ATOMbI Y MOJIEKYJIbl. XUMUYECKUE 31EMEHTbI. CUMBOJIbI XUMUYECKUX 3/1EMEHTOB. MPOCTbIE U CIOXKHbIE
BeLlecTBa. ATOMHO-MOJIEKY/ISIPHOE YYeHne

XuMunyeckas d)opMyna. BaneHTHOCTb aTOMOB XMMMYECKUX 3N1€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BELLECTB.
OTHOCUTEeNbHaA aTOMHas Macca. OTHOCUTEIbHAA MOJIEKYIipHas Macca. MaccoBas [0/ XMMUYECKOro 31eMeHTa
B COeAMHEHUN

KonnyectBo BewectBa. Monb. MonsipHas Macca. B3anMocBsA3b KOANMYECTBA, MAcChbl U YMUCIA CTPYKTYPHbIX
eavHUL, BelecTBa. PacyeTsl no d)OpMyﬂaM XUMUNYECKUX COe,D'MHEHVIﬁ

DdUsnYecKne 1 XMMmMYeckme ABAEHUA. XMMMUYECKas peakums 1 eé npusHaku. 3aKoH coxpaHeHmst Maccbl BELLECTB.
XuMmnueckue ypaBHeHus. Knaccupukaums XMMUYECKUX peakumil (CoeAMHEHs, pa3iodKeHUs, 3aMeLLeHmns,
obMmeHa)

XUMMUYECKUI SKCMEPUMEHT: 3HAKOMCTBO C XMMMUYECKOW NOCYA0M, C NpaBuaaMun paboTbl B 1abopatopum 1
nprMemMamm o6palleHuns ¢ 1abopaTopHbIM 060pYA0BaHNEM, U3YHEHUE U OMMCaHME GUUYECKUX CBOCTB
06pasLoB HEOPraHMYECKUX BELLECTB, HabtoaeHME GU3NYECKUX (N1aBNEHME BOCKA, TasiHWUE NibAa, PacTUpaHue
caxapa B CTYMKe, KUMEHUE 1 KOHAEHCALMs BObl) U XMMUYECKMX (ropeHme cBeYMr, NPOKaIMBaHUE MELHOW
NPOBOJIOKU, B3aUMOIENCTBUE MEJIa C KUC/IOTOM) SBIEHUIA, HAaBNHOAEHME U OMUCAHME NPU3HAKOB NPOTEKaHUS
XMMMUYECKMX PeaKkLmii (pa3noXkeHue caxapa, B3aMMOoLeNCTBUE CEPHOI KUCIOTbI C XI0pUA0M 6apusi, pa3fioXkeHue
rmapokcmuaa meau (1) npy HarpeBaHuUM, B3aMMOAENCTBME XKeJie3a C pacTBOPOM conmn Meau (11), usyuerue
CNoco6oB pa3aeneHns cMecen (C MoMOoLLLbi MarHuUTa, GUAbTPOBaHMeE, BbiNapnBaHWe, AUCTUANSLLAS,
Xpomatorpadus), npoBeAeHME OUUCTKU NOBAPEHHOM COMU, HAB/OAEHME U OMNUCaHUE Pe3y/IbTaTOB NPOBEeAEHUA
OnbITa, UIFOCTPUPYIOLLLETO 3aKOH COXPaHEHUS MacChl, CO34aHUE MoJeein MOoeKy (LapocTepXKHEBbIX)

BakHelwme npeacrtaBuUTeEIMN HEOPraHNYEeCKnX BeLWeCTB

Bo3gyx - cMech razos. CoctaB Bo3ayxa. Kucnopog - aneMeHT 1 NpocToe BelecTBo. HaxoxaeHne Kncnopoga B
npupoje, pUsnHecKne 1 XMMmnIeckme CBoMCTBa (peakuum ropeHus). Okcuabl. MpUMeHeHMe KUCI0poaa.
Crnoco6bl NoyYeHNs KMCAopoaa B JabopaTopmm 1 NPOMbILLAEHHOCTU. KpyroBopoT Kuciopoga B npupoge. O30H
- aNNoTponHas MoandukaLmsa Kucaopoaa

TennoBo 3GHEKT XMMUYECKOW peaKLMmn, TEPMOXMMUYECKNE YPABHEHUSA, 3K30- U SHA0TEPMUYECKME PEaKLUN.
TONAMBO: Yrofib M MeTaH. 3arpsisHeHue Bo3ayxa, yCuaeHue napHUKoBoro apdexTa, paspylueHne 030HOBOro €10
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Kop,

23

2.4
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2.7

2.8

2.9
2.10

211

3.1

3.2

3.3

3.4

3.5
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dneMeHT cojeprxaHna

BoZlopof, - 3/IEMEHT M NPOCTOE BELLECTBO. HaxoxaeHne BOA0pOAa B NPpUPoAe, GU3MYECKME U XMMUYECKNE
CBOWCTBA, MPUMEHEHME, CNOCO6bI NOAyHeHUS. KUCAOTbI U con

MonsipHbIi 06bEM ra3oB. PacyeTbl N0 XMMUYECKUM YPaBHEHUSM

dusmueckune cBoCTBa BoAbl. Boga Kak pacTBopuTesb. PacTBopbl. HackIlEHHbIE 1 HEHACKILEHHbIE PACTBOPbI.
PacTBopuMOCTb BELLLECTB B BOAE. MaccoBas 10151 BELECTBA B pacTBope. XMMUYECKMe CBOMCTBA BObI.
OcHoBaHus. Posib pacTBOPOB B MPUPOJE U B XKM3HW YeOoBEKA. KpyroBopoT BoAb! B Npupoe. 3arpsisHeHue
NPUPOAHbIX BoA. OXpaHa 1 OYUCTKA MPUPOHbIX BOJ,

Knaccudukaums HeopraHMYeckmx coegmHeHmin. Okenapl. Knaccudukaums okecuaos: coneobpasyrolme
(oCHOBHbIE, KUCIOTHbIE, aMbOTEPHbIE) U HECONIe0bpasytolue. HoMeHKnaTypa okcuaos. Pusmyeckue un
XMMMUYECKME CBOMCTBA OKCUIOB. [Moly4YeHe OKCM0B

OcHoBaHus. Knaccubukaums OCHOBaHWIA: LWEA0UM U HEPACTBOPMMbIE OCHOBaHUS. HOMEHKIaTypa OCHOBaHMIA.
dU3nYECKME U XMMUYECKME CBOMCTBA OCHOBaHMIA. [olyyeHMe OCHOBaHMIA

Kucnotbl. Knaccuoukaums kucnot. HoMeHknatypa KMcaot. drsmyeckme n XuMmnyeckne CBOMCTBa KMCNOT. Pag,
aKTMBHOCTM MeTannos H.H. bekeTtoBa. NonyyeHne Kucnot

Conn. HomeHknaTypa conen. Dusnyeckne 1 xuMmyeckme CBoMCTBa cosiet. NonyyeHune conen
leHeTUYeCcKas CBsA3b MEX/Y KnaccamMu HeopraHMyYecknx coeguHeHuM

XUMUYECKUIA SKCMIEPUMEHT: Ka4YeCTBEHHOE OMNpeeNieHne CoaepXKaHus KMCIoPoAa B BO3AyXe, NoaydYeHue,
cobupaHue, pacrnosHaBaHWe U U3yYyeHne CBOMCTB KMCI0poa, HabaodeHMe B3aMMO1eNCTBUS BELLLECTB C
KMCJIOPO,0M U YC/I0BUA BOSHUKHOBEHWSA U MPEKpaLleHns ropeHmns (noxapa), o3HakomieHue ¢ ob6pasuamm
OKCU/0B U OMM1CaHNe X CBOWCTB, MoJlyyeHne, cobupaHue, pacno3HaBaHue 1 U3ydeHre CBOMCTB BOJOPOAa
(ropeHue), B3auMoaeincTme Bogopoaa ¢ okenaom meam (1) (BO3MOXKHO MCNo/Ib30BaHUE BUAEOMATEPUASIOB),
Hab0eHne 06pasLoB BELLECTB KOMYECTBOM 1 MOJIb, UCC/IE0BaHME OCOBEHHOCTEN PAaCTBOPEHMSA BELLLECTB C
pas/IMYHOMN PacTBOPUMOCTBIO, MPUTOTOB/IEHME PACTBOPOB C OMpeAe/IeHHON MacCoBOM [10/1e PaCTBOPEHHOIO
BELLECTBa, B3aMMOAENCTBME BObl C METas/IaMU (HaTpUEM U KasbLmeM) (BO3SMOXKHO MUCMOJIb30BaHNE
BUEOMaTEPUAIOB), onpeaeeHne pacTBOPOB KUC/IOT U Lie/IoHeN C MOMOLLLbIO MHAMKATOPOB, UCC/iefoBaHme
06pa3sL0B HEOPraHUYECKMX BELLLECTB Pa3/IMHHBIX KNACCOB, HABIIOAEHME N3MEHEHWNS OKPACKM MHAMKATOPOB B
pacTBOpaXx KUC/OT U LEIoHEN, U3ydeHne B3aMMOAENCTBMA okcnaa Meau (Il) ¢ pacTBOPOM CepHOM KUCOTbI,
KMCNOT C MeTa/llaMU, peakLuii HeMTpann3aLmm, noslyYeHme HepacTBOPUMbIX OCHOBAHMIA, BbITECHEHME OLHOrO
MeTas1a APYyrMM 13 PacTBOPa COJM, PELLIEHME SKCMEPUMEHTAJIbHBIX 33a4 Mo TeMe «BaKHemLLImne Kacchl
HeopraHMYecKmUX CoeiMHEHNI»

Mepuoanyecknin 3aKoH u lNMeprogmyeckas cucteMa XuMmn4ecknx anemenToB [.M. MenaeneeBa. CtpoeHue
aTOMOB. XMMMYyeckas cBA3b. OKUCANTENIbHO-BOCCTAHOBUTEIbHbBIE PEAKLUK

MepBble NOMbITKU KNacCubUKaLmMm XMMUYECKMX 3/1EMEHTOB. MOHATUE O FPyMnax CXOAHbIX 3/IEMEHTOB (LLLeI0YHble
W LLIeIOYHO3EMESIbHbIE METaJlIbl, Fa/loreHbl, MHEPTHbIE rasbl). DIEMEHTbI, KOTOPble 06pa3ytoT amdoTepHbIe
OKCUbl U TMAPOKCUIbI

Mepuoaunyecknin 3aKkoH. lNMeprnogmyeckas cucteMa XuMmniecknx anemeHnToB [.M. MenaeneeBa.
KopoTkonepuoaHas u aanHHonepuoaHas Gpopmbl Mepruoamyeckon CUcCTeEMbl XMMUYECKUX aneMeHToB .M.
MeHgeneesa. Mepuoabl 1 rpynnbl. PU3NYECKNI CMbIC MOPSAKOBOr0o HOMEpa, HOMEPOB NEPMOAA U TPYMIbl
aNeMeHTa

CtpoeHue aToMoB. CocTaB aTOMHbIX a4ep. M30Tonbl. D1eKTpoHbl. CTpoeHMe 31EKTPOHHbIX 060/104EK aTOMOB
nepsbix 20 XMMUYECKUX aneMeHTOoB lNMeproaunyeckon cuctemsl .M. MeHaeneea. XapakTepucTuka XMMUYECKOro
3/IeMeHTa Mo ero nosioXeHuto B Mepuoamyeckon cucteme I.1. MeHgeneeBa

3aKOHOMEPHOCTU U3MEHEHMS PaiNyCa aTOMOB XMMUYECKUX SJIEMEHTOB, META/IMYECKUX U HEMETAJLTUYECKUX
CBOWCTB MO rpynnam u nepuogam. 3HaueHume MNeproamueckoro 3akoHa u Mepruoamnyeckon CUCTEMbl XUMUYECKMX
3/1IEMEHTOB A1 Pa3BUTUS HayKW U NPaKTUKK. [I.1. MeHAenees - yYeHblit U rpaxkaaHuH

XuMunueckas cBa3b. KoBaneHTHas (MoaspHas 1 HENOJIAPHAsA) CBA3b. DNEKTPOOTPULLATENBHOCTb XMMUYECKMX
3/1eMeHTOB. MIoHHas CcBA3b

718



Kog, INeMEeHT coaep)KaHus

3.6 CTeneHb oKMcaeHNs. OKUCNTENIbHO-BOCCTAHOBUTEIbHbIE peaKkLMu. MNpoLeccbl OKUCIEHUS U BOCCTAHOB/IEHUSI.
OKMC/IMTENIN U BOCCTAHOBUTENN

3.7 XUMUYECKUIA SKCMIEPUMEHT: U3yYeHne 06pasLioB BELLIECTB METaI/IOB U HEMETA/IIOB, B3aMMOIENCTBUE

MAPOKCHUAA LMHKA C paCTBOPaMM KUCJIOT U LLLEIOYEN, MPOBEAEHUE OMbITOB, UTOCTPUPYIOLLMX MPUMEPDI
OKMC/IUTENIBHO-BOCCTAHOBUTESIbHBIX PeaKLMi (ropeHne, peakLLMmn PasioxKeHuUs, CoefUHEHUS)

CMbicnoBas KapTta Kypca

XUMHUYECKUI IKCMEPUMEHT

BewecTBO MpeBpawiexHune CtpoeHune

OCTaB - ¢)opMyna - KOJIM4eCTBO eakunsa - MPU3HakKn - YpaBHEHN aTOM - CBA3b - NepUoANYHOCTb
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