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NOACHUTEJIbHAA 3AMNMUCKA

MporpaMmma Mo XMMWMM Ha YPOBHE OCHOBHOrO o6Llero obpasoBaHnsa cocTaBreHa
Ha OCHoBe TpeboBaHM K peaynbTatTaM OCBOEHUS OCHOBHOW obpasoBaTenbHOMm
nporpaMmmbl OCHOBHOro obuiero obpasoBaHusi, npeactaBneHHbix B rOC OO0, a
TaKke Ha OcHOoBe deaepanbHon paboyen nporpammbl BOCMUTAHUS U C YYETOM
KOHUenuMM npenogaBaHus y4yebHoro npeameTa «Xumuma» B 0OpasoBaTenbHbIX
opraHusauusax Poccuinckon degepaumn.

Mporpamma no xumun [aA€T npeacrtaBneHne o uensx, obuwen crpaternm
obyyeHuns, BoCcnUTaHns M pasBuTUa obyvaroLmnxcs cpeactesamu ydebHoro npeameTa,
ycTaHaBnMBaeT obs3aTtenbHoe npegMeTHoe  coaepXaHue, npegycmaTpuBaet
pacnpegeneHne ero no Kraccam W CTPYKTYypupoBaHMe No pasgenam u Temam
nporpaMmmbl NoO XMMUK, onpeaenseT KONMMYeCTBEHHbIE N KAYECTBEHHbIE XapaKTEPUCTUKN
coaepXaHusi, peKoMeHOYEMYK MNocrneaoBaTeflbHOCTb WU3YYEHUS XUMUM C  YY4ETOM
MEXNpeaMeTHbIX U BHYTPUNPEOMETHbIX CBSI3EW, JOMMKM  y4ebHOro npouecca,
BO3pacTHbIX 0COBEHHOCTEN OBy4aroLmMxcs, onpeaenseT BO3MOXHOCTM npeameTta ans
peanu3auun TpeboBaHUM K pe3ynbTaTaM OCBOEHMSI OCHOBHOM oOpasoBaTenbHOM
nporpaMmbl Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus, a Takke TpeboBaHUN K
pesynbratam Oby4YeHWss XMMUM Ha YPOBHE LEenen MU3y4yeHus npeameTa U OCHOBHbIX
BMOOB y4eBbHO-NO3HABATENbHON OEeATENBbHOCTN 0ByYaloLWerocs no 0CBOEHNIO y4ebHOro
coaepaHusi.

3HaHMe XMMUM  CRYXUT OCHOBOW ANns  (POPMUMPOBAHUS  MUPOBO33PEHUSA
obyyatolerocs, ero npeactaBneHnn 0 MaTepuanbHOM eAUHCTBE MUpa, BaXKHYK Porib
nurparT dhopmMupyemMbIe XMMUEN NPELCTaBNEHNS O B3aUMONpEBpPaLLEHUSX SHEPTnn 1 06
9BONIOLMM BELLECTB B NpMpoae, 0 NyTaX pelueHns rnobanbHbiX npobnem ycTomnymBoro
pas3BUTUS 4YerioBeyecTBa — CbIPbEBOW, 3HEPreTUYeCKOW, MULLEBOW U SKOMOrM4YeCKOn
B6esonacHocTu, Npobnem 3apaBoOXPaHEHNS.

N3yyeHne xmmumm:

crnocobCTBYET peanusauum BO3MOXHOCTEN AN caMopas3BUTUa U oOpMMPOBaHMS
KynbTYypbl IMYHOCTU, €€ 0bLen N YHKUMOHANbLHOW rPaMOTHOCTMU;

BHOCUT BKMag B (OPMUPOBAHWE MbIWEHNSS M TBOPYECKMX CMocoBHOCTEn
oby4valolmnxcs,  HaBbIKOB  MX  CaMOCTOATENbHOW  y4ebHOM  OEATENbHOCTH,
9KCNEepUMEHTanbHbIX W WUCCNeaoBaTENbCKUX  YMEHWW, HeobXoaMMbIX Kak B
NOBCEAHEBHOM XM3HU, Tak N B NPOdeCCMOHanbHON AeATENbHOCTY;

3HAaKOMUT CO CreuMdpUKON Hay4yHOro MbIWMNEHNS, 3aknagbiBaeT OCHOBbI
LeNOCTHOro B3rnsga Ha eOuHCTBO NPUpOoAbl U YenoBeka, SIBNSIETCA OTBETCTBEHHbLIM
3Tanom B GOPMUPOBAHUN ECTECTBEHHO-HAY4YHOM rPaMOTHOCTM 0ByYatoLLmMXCS;

crnocobeTByeT HOPMUPOBAHUIO LIEHHOCTHOIO OTHOLLEHUST K €CTeCTBEHHO-HAY4YHbIM
3HaHWAM, K Npupoae, K YernoBeKy, BHOCUT CBOW BKIaj B 3Konormyeckoe obpasoBaHue
oby4aromxca.

[aHHble HanpaBneHuss B 0O0Oy4yeHUM XxuMmum obecnedmBaloTcs cneundukon
coagepXaHust y4uebHoro npegmMmeTa, KOTopbI SIBNSieTCA negarormyeckm agantupoBaHHbIM
oTpaxeHnem 6a30BOMN HAYKN XMMUM HA ONPeSENEHHOM aTane eé pas3BuTUS.

Kypc xumMum Ha ypoBHE OCHOBHOro obuwero obpas3oBaHuWsi OpUEHTUPOBAH Ha
OCBOEHME O0O0yYyallWNMMNUCH CUCTEMbl NepBOHAYasnbHbIX MNOHATUA  XUMUK, OCHOB



HEOPraHN4YeCcKON XMMUM U HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUM OpPraHUYecKom
XUMUN.

CTpykTypa cogepxaHua nporpammbl Mo XuMum cPopMMpoBaHa Ha OCHOBE
CUCTEMHOro noaxoga kK eé wusydeHuo. CopepkaHue CcKrnagbliBaeTCa M3 CUCTEMBbI
NOHATUA O XMMUYECKOM INEMEHTE U BELLECTBE U CUCTEMbI MOHATUMA O XMMUYECKOW
peakumm. O6e 9TM  CUCTEMbI  CTPYKTYPHO  OpraHm3oBaHbl MO  MPUHUMNY
nocnegoBaTenibHOr0 pas3BUTUSA 3HAHUWM Ha OCHOBE TEOpeTUYECKUX MpeacTaBrieHun
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYNSAPHOIO YY4EeHUS Kak OCHOBbI BCEr0 €CTECTBO3HAHWS;

— MNepunogunyeckoro 3akoHa [1. 1. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMWK;

— YYEeHUs1 O CTPOEHUN aTOMa N XMMUYECKOWN CBA3M;

— npeacraBneHnn ob anekTponMTUYECKoOn gmccoumnaumnm BeWweCcTB B pacTBopax.

TeopeTnyeckme 3HaHUs pacCMaTpmUBalOTCS HA OCHOBE AMMUPUYECKM NOMYyYEHHbIX
M OCMBICIIEHHbIX ()aKTOB, pPasBMBAOTCA MOCMeAoBaTeNlbHO OT OAHOr0 YPOBHS K
APYromy, BbINOMHAS PYHKUMN OOBACHEHMA N MPOrHO3NMPOBAHWUS CBOWCTB, CTPOEHUS U
BO3MOXXHOCTEWN MNPaKTUYECKOro NPMMEHEHUS U NOMYyYEHNA N3yHaeMblX BELLLECTB.

OcBoeHne nporpaMmmbl MO XMMUK cnocobeTByeT hopMMpoBaHMIO NpeacTaBreHns
O XMMUWYECKOM COCTaBnsoWen HayydHOW KapTUHblI MUpa B JIOTMKE €€ CUCTEMHOM
npupoabl, LEHHOCTHOrO OTHOLUEHUS K Hay4YHOMY 3HaHUIO M MeTO4aM NO3HaHUS B HayKe.
N3yueHne xummm NnponcxoguT C NpUBFEYEHNEM 3HAHUI U3 paHee MU3YYEHHbIX Y4eBHbIX
npegmMeToB: «Okpyxatowmnnm mmpy, «brnonorna. 5—-7 knaccel» n «dunsmnka. 7 Knaccy.

Mpy n3yyeHUn XMMUM NPOUCXOAUT HOPMUPOBAHME 3HAHUN OCHOB XMMWYECKOM
Haykn Kak obrnacTu COBPEMEHHOr0 ecTeCTBO3HAHWUS, MNPaKTU4EeCKOW [OeATenbHOCTU
yernoBeka W Kak OAHOr0 M3 KOMMOHEHTOB MWPOBOW KynbTypbl. 3agada ydebHoro
npegmeTa coCTOUT B (POPMUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUA — BaXXKHEWLUUX
¢aKkToOB, MOHATUW, 3AaKOHOB W TEOPETUYECKUX MOMOXEHUN, OOCTYMHbIX 0606LeHnn
MMPOBO33PEHYECKOr0 Xapakrepa, A3blka Hayku, B MpUOBLLEHUN K Hay4yHbIM MeToham
NMO3HAHUA NPU MU3YYEHMM BELLECTB W XMMWUYECKMX peakumin, B HOpMMPOBaHUN W
pas3BUTUN MNO3HABATENbHLIX YMEHUA U UX MPUMEHEHUUN B y4eBHO-NO3HaBaTENbHOW U
y4yebHo-uccnegoBaTenbCkON  AEATENbHOCTM,  OCBOeHWM  npasun  6e3onacHoro
obpalleHns ¢ BelecTBamm B NOBCEAHEBHOM XKU3HW.

Mpn m3y4yeHUn xumMmm Ha YpPOBHE OCHOBHOro obuiero obpasoBaHusi BaXHoOe
3HayeHue nNpmobpenu Takue Lenu, Kak:

— ¢OopMUpOBaHME  WHTENMEKTyanbHO  pas3BUTOM  JIMYHOCTM, T[OTOBOW K
camoobpasoBaHuio, COTPYOHUYECTBY, CAMOCTOSATESNIbHOMY TMPUHATUIO  pPeLueHUn,
CcnocoBHOM aganTUPoBaTbCA K ObICTPO MEHSAKOLMMCS YCITOBUSIM KU3HMU;

— HanpaefeHHOCTb 0by4YeHns Ha cuctemaTudeckoe nNpmobLueHne obyyarLwmxcs K
CaMOCTOATENbHON MO3HaBaTENbHOW [OEATEeNIbHOCTU, Hay4yHbIM MeTOo4aM MO3HaHuS,
GOpPMUPYIOLLIMM MOTUBALMIO U Pa3BUTME CNOCOBHOCTEN K XUMUMU;

— obecneyeHne ycnoBuir, crnocobCTByOWMX NpuobpeTeHnto obyyarowmmmncs
onbiTa pa3HoobpasHoOM AeATENbHOCTU, NO3HAHUSA M CAMOMO3HAHUS, KIMHOYEBbLIX HABLIKOB
(KMoYeBbIX KOMNETEHUMI), UMEKOLLMX YHUBEPCANbHOE 3HAYEeHNE ONS pas3fnyHbIX BUOOB
NeAaATenbHOCTY;

— dopmMmunpoBaHne obwen  PyHKUMOHANbHOM U €CTEeCTBEHHO-Hay4HOW
rPAMOTHOCTU, B TOM YUCME YMEHUN OOBLACHATbL U OLEHMBATb SBIIEHUSI OKPYXXaroLero



MUpa, UCNosb3ys 3HaHWUS U OMbIT, NOMTYYEHHbIE NPU U3YYEHUU XUMUKU, NPUMEHATb UX
npu peweHun npobnem B NOBCEOHEBHOWN XU3HU U TPYOOBOW AeATENbHOCTY;

— ¢opmupoBaHve y 0By4qaloLUXCA FYMaHUCTUYECKUX OTHOLUEHWUWA, MOHUMaHWUS
LEHHOCTU XMMWYECKUX 3HaHWA [Ons BbIpabOTKM 3SKOMOrmyeckn uenecoobpasHoro
noBefeHus B ObITY U TPYOOBOW OeATENBHOCTU B LENAX COXPaHEeHNA CBOEro 300pOBbS U
OKpyXatoLien npupogHon cpenbl;

— pas3BuTME MOTMBaUUM K OOYy4YeHWto, CNOCOBHOCTENM K CaMOKOHTPOM U
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHMUsI obLeyenoBeyecknx LLeHHOCTEN, rOTOBHOCTU K
OCO3HaHHOMY BbIOOpPY NPOodUns U HanpaBnNeHHOCTN AanbHenLwero obyyeHums.

O6uee yncno yacoB, OTBEAEHHbIX ANA MU3YYEHUS XUMUU Ha YPOBHE OCHOBHOIO
obwwero obpasoBaHus, coctaBnsdet 136 yacos: B 8 knacce — 68 yacoB (2 yaca B
Hefent), B 9 knacce — 68 Yacos (2 Yaca B Hegento).

®OPMbl YYETA PABOYEW NPOrPAMMbI BOCMMUTAHUA B PABOYEN
NMPOrPAMME MO XUMUA

BocnutatenbHbI NOTEHUMan ypoka OCYyLEeCTBRSeTCs B creylwmux dopmax:
nobyxgeHne oby4varomxca cobnogatb Ha ypoke obLenpuHATbIE HOPMbI NOBEAEHUS,
npasuna obLeHns co cTapwummn (negarormyeckumm paboTHMKaMM) U CBEPCTHUKAMM
(obyvatowmmncs),  NpUHUMNBLL  y4eOHOM  OUCUMNNUMHBI U camMoopraHuMsauuu;
npvBrneYeHne BHMMaH1s oby4varowmxcsa K LEHHOCTHOMY acnekTy n3yvyaeMblX Ha ypokax
npeamMeToB, SBMEHWUA, COObLITUI 4Yepes: OeMOHCTpauuio obyyarwmumca npumMepoB
OTBETCTBEHHOrO, rpaXXdaHCKOro MoBedeHUs, MNpOoSABMeHUs  4Yenosekonobua wn
pobpocepaeyHocTn; obpaleHne BHUMaHMS Ha HPABCTBEHHbIE aACMEKTbl HayYHbIX
OTKPbITUIA, KOTOpble M3Y4alTCs B OaHHbI MOMEHT Ha YpPOKe; Ha SApKUX aAedartenen
KyNbTypbl, Y4EHbIX, NONIMTUKOB, CBA3AHHbLIX C N3y4aeMbIMN B LaHHbI MOMEHT TEMaMM,
Ha TOT BKNnag, KOTOPbIN OHW BHECAN B pa3BUTME HaLLEW CTpaHbl U MUpa, Ha OOCTOMHbIE
noapakaHns NPUMepbl UX XU3HU, HA MOTUBbI UX NOCTYMNKOB; NCNOSIb30BaHME Ha ypoKax
WHpopmauun, 3aTparmBarollen BaXHble CouManbHble, HPABCTBEHHble, 3TUYECKMe
BOMPOCbI;  MCMNOSfb30BaHWE BOCNUTATENbHbLIX BO3MOXHOCTEN coaepaHus y4yebHoro
npeameTa aAna popMupoBaHus y oByyaloLWNXCs POCCUNCKUX TPAANULNOHHBIX OYXOBHO-
HPaBCTBEHHbIX W COLMOKYNbTYPHbIX LIEHHOCTEN 4epe3 noabop COOTBETCTBYHOLLMX
TEKCTOB NS 4YTeHusl, npobnemHbIX cuTyaumi ana  obcyxaeHusa B Knacce,;
NHUUMMPOBaHME OOCYXXOEHUN, BbICKa3blBaHWA CBOEro MHEHUsl, BblpaboOTKM CBOEro
FIMYHOCTHOIO OTHOLLEHMUS K U3y4aeMbiM COBbITUAM, N1UaM; BKIIOYEHUE B YPOK UIPOBbIX
npoueayp, KoTopblie NOMOrarT noggepxaTb MOTUBaAUMIO OBy4valoMXCa K NOMy4YeHuHo
3HaAHUN, HaNaXMBAHWUIO MO3UTUBHbBIX MEXINYHOCTHBLIX OTHOLLUEHWI B Kriacce, nomoratT
yCTaHOBMeHMO gobpoxenaTenbHon atMocdepbl BO BpeMsi ypoka; MNpPUMEHEeHMe Ha
YpOKe MHTEPaKTUBHbIX (POpM paboTbl, CTUMYIMPYIOLLMX NO3HABATENbHYIO[] MOTMBALNIO
obyyaromnxcs; nNpUMeHeHne rpynnoBon paboTbl unn paboTbl B napax, KOoTopble
CnocobCTBYIOT Pa3BUTMIO HaBbIKOB KOMaHAHOM paboTbl M B3anMOLENCTBUIO C APYrMMU
obyvaroLmnmmcs; BbIOOp M UCNOMb30oBaHME Ha ypokax MeTodoB, METOANK,
OKa3blBaKOLWKNX BOCNUTaATENbHOE BO3L4EWCTBME HA JIMYHOCTb B COOTBETCTBUMM C
BOCMUTATESNbHbIM MAeanoMm, Uenbk M 3agadaMn BOCNUTAHUS,  WHULMUPOBaHME W
noagepkka MccrenoBaTenbCKon AEeATEeNIbHOCTU LUKONbHUKOB B (DOPME BKOYEHUE B
YPOK pasfnunyHbIX UCCreaoBaTeNbCKUX 3agaHuin, YTo gaeT BO3MOXHOCTb 00yyaroLmmes
NpnobpecT HaBblkNW CaMOCTOATENBHOrO peLleHns TeopeTudeckorn npobnemsl,
reHepupoBaHusa 1 0QOpMIEHNsT COOCTBEHHbIX MMMNOTE3, YBAXWUTENbHOINO OTHOLUEHUS K
YYXXUM ngesm, nye6nnmyHoro BbICTYNNEHUS, apryMEHTMPOBAHNSA MU OTCTaMBaHWSA CBOEW



TOYKW 3pEeHUs;  YCTaHOBMNEHWE YBaXUTENbHbIX, OOBepuUTernbHbIX, HeopManbHbIX
OTHOLUEHU MexXay yuuTenem u yvyeHukamu, cOo3faHuve Ha ypokax 3MOLMOHarnbHO-
KOMJOOpPTHOM cpeapbl.

COAEPXAHUE OBYYEHUA

8 KIACC

lNMepBOHa4YanbHble XUMUYECKME NOHATUA

MpeomeT xumun. Posib XMMUKM B XXU3HKU YeroBeka. XMMusi B CUCTeMe HayK. Tena u
BellecTBa. dusnyeckne CBOMCTBA BeLLeCTB. ArperatHoe CoOCTosiHMe BellecTB. [oHaTue
0 MeTodax MNo3HaHWsa B XMMmuKn. Yuctble BelwlectBa M cMmecu. Cnocobbl pasgeneHus
cMmecen.

ATOMbI U MOneKysbl. Xumudeckne anemMeHTbl. CUMBOSbI XMMUYECKUX 3N1IEMEHTOB.
MpocTble 1 CnoxHble BelecTBa. ATOMHO-MOSEKYISPHOE YYeHue.

Xnmunyeckass opmyna. BaneHTHOCTb aTOMOB XMMUYECKUX ONEMEHTOB. 3aKOH
NocTosiHCTBa cocTaBa BellecTB. OTHocuTenbHas aToMHas macca. OTHocuTenbHas
MoneKyrnsipHasi macca. MaccoBas [ONS XMMUYECKOTro arfieMeHTa B COeMHEHUN.

KonuyectBo BellectBa. Monb. MongpHas macca. BsanmocBaAsb konuyecTtsa,
MaccCbl M YyMcna CTPYKTYPHbIX eanHuL BewecTBa. PacyéTbl No popmynam XMmMmyecknx
COENHEHUN.

dusnyeckne n xmmmyeckme saBrneHnd. XuMmmyeckas peakumsi n eé npusHaku. 3akoH
COXpaHEeHUs MaccCbl BeLLeCcTB. XMMUYeckne ypaBHeHus. Knaccudumkaums XMMUYeCKUX
peakuumn (CoeanHeHus1, pasroxXeHusl, 3aMeLLeHns, obMeHa).

Xumu4decKul 3KcnepumMeHm:

3HaKOMCTBO C XMMMYECKOW nocynoun, npasunamm pabotbl B nabopatopum wu
npuémamm obpawieHns ¢ nabopatopHbiM 000pyAOBaHMEM, U3YYEHUE U ONUCaHWEe
dm3nyecknx CBONMCTB 0OpasLoB HEOpraHNMYECKUX BellecTB, HabnwogeHne uandeckmx
(nnaBneHne BoOCKa, TasHMe nbAa, pacTupaHue caxapa B CTYyMKe, K/AMEHWEe W
KOHOeHcauus BoAbl) M XMMWUYECKUX (FOpPEeHMEe CBeyu, npokanuBaHue MeaHom
NPOBOJIOKN, B3aMMOOENCTBME MeNna C KACMOTOW) sIBNEHWU, HabnwogeHne n onucaHue
NPU3HaKOB MPOTEKaHUS XMMUYECKUX peakuun (pasnoxeHue caxapa, B3auMoOencTBue
CepHon KucnoTbl C xnopuaom 6Gapus, pasnoxeHuve rugpokenga megu () npwm
HarpeBaHUW, B3auUMOAEWNCTBME Xene3a C pactBopoMm conum meaun (Il), wmsydeHwue
cnocoboB pasgeneHns cmecen: ¢ NOMOLLbI MarHuTa, ounbTpoBaHWe, BbiNapuBaHue,
ANCTUNNALMSA, XpoMaTorpadusi, NpoBeAeHne OYUCTKM NOBApPEHHOW conn, HabnogeHue
N onncaHue pes3ynbTaToB NPOBEAEHUS OnbiTa, UIMMIOCTPUPYIOLEro 3aKOH COXpaHeHUs
Maccsbl, co3gaHne mogenen Monekyn (LLapocTepXHEBbIX).

BaxHenwue npeacraBuTeNn HeOpraHUYeCKuX BellecTs

Bo3sgyx — cmecb raso. CoctaB Bosayxa. Kumcrnopog — amemeHT m npocToe
BelLleCcTBO. HaxoxaeHue kucrnopoga B npupoae, pusndeckme n XuMm4eckne cCBOMCTBA
(peakumn  ropeHus)). Okcuabl. [MpumeHeHne kucnopoga. Cnocobbl  nonyyYeHus
Kucnopoga B nabopatopum 1 npomMbineHHOCTU. KpyroBopoT kucnopoga B npupoae.
O30H — annoTponHasa mogmdukauusa Kkucnopoaa.



TennosBon apdPeKT XMMNUYECKON peaKkunn, TEPMOXUMUYECKNE YPaBHEHUS, 3K30- U
aHOoTepMUYECKNE peakumn. TonnmBo: yronb M MeTaH. 3arpAsHeHvMe BO3agyxa,
ycurieHne napHUKoBoro adpdekTa, paspyLleHne 030HOBOro Crosl.

Booopon — anemMeHT n NpocToe BellecTBo. HaxoxaeHne Bogopoaa B npupoae,
dm3nyeckme M XMMUYECKMe CBONCTBA, NPUMEHEHNE, cnocobbl nonyveHnda. Kncnotbl u
Conu.

MonsipHbIi 06BEM rasoB. PacyéTbl N0 XMMUYECKUM YpaBHEHUSM.

dusmnyeckne ceonctea Boabl. Boga kak pactBoputens. PactBopbl. HackiweHHbIe
N HeHacbIWeHHble pacTBopbl. PacTtBopumocTb BellectB B Boae. Maccosasa pons
BelecTBa B pacTtBope. Xumudeckme ceornctesa Boabl. OcHoBaHUs. Ponb pacTBOpoB B
npuvpoae 1 B XM3HU YenoBeka. KpyroBopoT Boabl B npupoae. 3arpsasHeHne npupoaHbIxX
Boa. OxpaHa 1 04McTKa NpUPOaHbIX BOA.

Knaccudumkauma HeopraHumyecknx coeguHenun. Okemapbl.  Knaccudumkauus
OKCWOB: coneobpasywoLine (ocHOBHbIE, KMCNOTHbIE, amdoTepHbIE) n
Heconeobpasywme. HomeHknatypa okcugos. Pusmyeckme M XMMUYECcKMe CBOMCTBA
okcmnpos. MNonyyeHne okenaos.

OcHoBaHus. Knaccudgurkaumsi OCHOBaHWM: WENOYM N HEPACTBOPUMbIE OCHOBaHUS.
HomeHknatypa ocHoBaHuin. ®Pusnyeckne U XMMUYECKMEe CBOMCTBA OCHOBaHUMN.
lMonyyeHne ocHoBaHUNA.

Kucnotel. Knaccudumkaums kucnot. HomeHknatypa KkucnoT. dusudeckne wu
XUMUYEeCcKne CBONCTBa KMUCIOT. Pag aktuBHocTn meTtannos H. H. bekeTtosa. lNonyyeHune
KMCOT.

Conu. HomeHknatypa conen. ®dusmyeckme M XMMUYECKUE CBOWCTBA COMEN.
Mony4eHue conen.

"eHeTU4YecKkasn CBA3b MEXAY Knaccamum HEOPraHMYEeCKNX COEOUHEHW.

Xumu4deckul 3KcnepumMeHm:

Ka4yeCTBEHHOe onpeferieHne Ccoaep)XaHusi Kucrnopoga B BO3gyxe, nosyyeHue,
cobupaHue, pacno3HaBaHMEe W W3y4eHMe CBOWCTB Kucnopoga, HabnwogeHue
B3aMMOAENCTBUSA BELLECTB C KMCMOPOAOM U YCIOBUSA BO3HUKHOBEHUSA U MPEKpaLLEHNN
ropeHust (noxkapa), o3HakoMfeHue Cc obpasuamum OKCUOOB M OMMCaHUEe UX CBOWCTB,
nonyyeHue, cobupaHue, pacno3HaBaHWe U U3y4yeHMe CBOWCTB Bogopoda (ropeHue),
B3anmogencteme Bogopoda c okcuaom wmegn  (Il)  (BO3MOXHO uMcCnornb3oBaHue
BMgeomatepuanos), HabnwogeHne o6pas3uoB BeWecTB KonmyectBoM 1 MOnb,
nccnenoBaHne ocobeHHOCTEN pacTBOPEHMS] BELLECTB C pasfiM4HOM pacTBOPUMOCTHIO,
NPUroToBNeHME pacTBOPOB C OMNpeaenéHHOM MacCcoBOW [OONen pPacTBOPEHHOro
BELLlECTBa, B3aMMOLENCTBME BOAbl C MeTannamu (HaTpMem M Kanbumem) (BO3MOXKHO
ncnonb3oBaHME BuAeoOMaTepuanoB), uccrnegoBaHne o06pa3LOB  HEeopraHMYecKmnx
BELECTB PasfNU4YHbIX KNaccoB, HaONAEHMEe WN3MEHEHUS OKpPackn WHAWUKATOPOB B
pacTBopax KWUCMOT M LWeNoyYen, umsydeHne B3aumogencTems okcupga megun (ll) c
pacTBOPOM CEPHOM KUCAOTbI, KUCIMOT C MeTanfamu, peakumn HeuTpanumsauuu,
Nnofly4eHMe HepacTBOPMMbIX OCHOBAHWW, BbITECHEHWE OOHOrO MeTanna ApyruM wus
pacTBOpa CONW, peLleHne 3KCrnepuMMeHTanbHbIX 3agady no Teme «BaxHenwme knaccol
HeopraHN4YecKNx CoeaNHEHUN .

Mepuoaunyecknn 3akoH u MNepuognyeckaa cncteMa XMMUYECKUX INIEMEHTOB
0. U. MenpeneeBa. CtpoeHue atomoB. Xumuyeckasi cBf3b. OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE peaKkumn



[MepBble NOMbITKM Knaccudukaumm XMMMUYeCcKUx anemeHToB. [oHATHe o rpynnax
CXOOHbIX 3reMEeHTOB (LieNoYyHble W LWeNoYHO3eMeNbHble MeTanfbl, ranoreHsbl,
WNHEPTHbIE rasbl). ONeMeHTbl, KoTopble 06pa3ytoT aMOTEPHbIE OKCUAbLI U TMAPOKCUABI.

lMepuogunyecknn 3akoH. lNepuoanyeckasi cuctema xummuyecknx anemeHtos [. U.
MeHpeneesa. KopoTkonepuogHaa u grnuvHHonepuogHaa dopmbl  [lepuoanydeckon
cucTeMbl xummndeckux anemeHTos 1. . MeHgeneesa. Nepuogbl v rpynnel. dusnyeckni
CMbIC NOPAAKOBOro HOMepa, HOMepOoB Nepuoaa v rpynnbl dfeMeHTa.

CtpoeHne aTtomoB. CoctaB aToMHbIX saep. M3otonbl. OnekTtpoHbl. CTpoeHue
3NEKTPOHHbLIX 0605104eK aTOMOB nepBbiX 20 XMMUYECKNX aneMeHToB [leprnoanyeckon
cuctembl 1. . MeHgeneeBa. XapakTepuCTuUKa XUMWYECKOro 3fieMeHTa no ero
nonoxeHuto B MNepnognyeckon cucteme . 1. Mengeneena.

3aKOHOMEPHOCTU U3MEHEHUA paguyca aTOMOB XMMWYECKMX JfIEMEHTOB,
MEeTanIM4eckmx n HeMeTanIM4ecknx CBOMCTB MO rpynnam 1 nepnogam.

3HadeHue [lepuoanyeckoro 3akoHa W [lepuognyeckon CUCTEMbI XMMWUYECKUX
3NEMEHTOB 41151 pa3BuUTUS Haykm n npaktukn. [1. . MeHgeneesB — y4€HbI N rpaXKaaHuH.

Xnmmyeckass cBa3b. KoBaneHTHass (mongpHas UM HenonsipHasi)  CBA3b.
ONeKTPoOTPMLATESNIBHOCTE XUMUYECKUX 31eMEHTOB. loHHasi CBA3b.

CteneHb okucneHusi. OKNCNUTENbHO-BOCCTAHOBUTESNbHbLIE peakuuun. [pouecchl
oKucneHus n socctaHosneHns. OKUCNNTENU N BOCCTAHOBUTENMN.

Xumu4deckull aKcrnepumeHm:.

n3yyeHne o6pas3LoOB BELLECTB METanfioB M HEeMeTansnoB, B3auMoOencrBue
rmapokcmaga UuUMHKa C  pacTBOpaMu KUCNOT UM WenodYen, npoBedeHue OnbITOB,
NNMAOCTPUPYIOWKNX MPUMEPbl OKUCINTESTIbHO-BOCCTAHOBUTENbHBIX peakuumn (ropeHue,
peakuumn pasnoXeHusi, CoeaUHEHNS).

MexnpedmemHsbie ces3u

Peanunzauua wmexnpeaMeTHbIX CBS3ed Mpu  u3ydyeHun xumum B 8 Kknacce
OCYLLECTBNAETCA 4epe3 UCNonb3oBaHME Kak OBLIMX eCTeCTBEHHO-Hay4YHbIX MOHSATUN,
TaK U MOHATUN, SABMASIOLNXCSA CUCTEMHBIMU NSl OTAENbHbLIX NPEOMETOB €CTECTBEHHO-
Hay4YHOro uuMKna.

O6wmne ecTeCTBEHHO-Hay4YHble MOHATUSA: HayYHbIM pakT, runoTesa, Teopwus,
3aKOH, aHanu3, CUHTEe3, Knaccudukaums, NepuoagndHOCTb, HabNOEHNE, IKCMNEPUMEHT,
MOAENMUPOBaHME, N3MEPEHNE, MOLESb, SIBMEHNME.

dunsmka: martepusi, atoMm, INEKTPOH, MPOTOH, HENTPOH, WMOH, HyKNuA, U30TOnNbI,
pagMOaKTUBHOCTb, MOJSEKyna, 9aNnekTpuyeckun 3apsi, BeLecTBO, Teno, OObEmM,
arperaTHOe COCTOSIHME BellecTBa, ras, puanyeckne BenNUYUHbI, eANHULbI U3MEPEHUS,
KocMoc, nnaHeTbl, 3B8é3abl, ConHue.

Buonorus: dotocuHTes, abixaHune, buocdepa.

eorpacus: atmocdepa, rmagpocdepa, MUHEPanbl, FOPHbIE NOPOAbI, MOSE3HbIe
nckonaemble, TONIMBO, BOOHbLIE PECYPCHI.

9 KINACC

BewecTBO U XMMMYecKas peakuus

MNepunognyeckuin 3akoH. lNepunogndeckas cucrema xmmmuyeckux anemexHTos [1. U.
MeHpgeneea. CTpoeHne aTomMoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBOMUCTB XMMUYECKNX
35IEMEHTOB MepPBbIX TPEX NEPUNOLOB, Kanud, KanbLuus N nx cCoeguHeHnn B COOTBETCTBUN
C NofIoXXeHMeM anemMeHToB B Neprnognyeckon cucteme n CTPOEHMEM UX aTOMOB.



CTpoeHue BellecTBa: BUAbl XMMUYECKOW CBA3W. TUMbl KPUCTANIIMYECKUX PELUETOK,
3aBMCMMOCTb CBOMCTB BellecTBa OT TuNa KpuUCTanindeckonm pewweTkm wn Buaa
XUMUYECKOW CBA3MN.

Knaccudpumkaums v HOMeHKnaTypa HeopraHM4eckux BeLwlecTB. XUMWUYeckue
CBOMCTBA BELLUECTB, OTHOCSALWMXCA K pPas3fMyHbIM  Krlaccam HeopraHU4eckmnx
COEOVHEHWI, reHeTn4ecKasa CBA3b HEOPraHNYECKNX BELLECTB.

Knaccugumkaumss XuMmnyecknx peakumin no pasnuyHbiM npusHakam (no yucny u
COCTaBYy Yy4acCTBYIOLINX B peakuun BELLECTB, MO TenmnoBoMmy 3deKkTy, N0 U3MEHEHUIO
CTEMNEHEN OKUCIIEHUSI XMMWUYECKMX INIEMEHTOB, MO 06paTMMOCTW, MO Yy4yacTuwo
KaTtanusartopa). JK30- 1 IHOOTEPMUYECKNE peaKLmn, TEPMOXMMUYECKNE YPaBHEHMS.

MoHATMEe o ckopocTM xumumdeckon peakumn. [loHaTMe 06 ob6patumbix K
HeobpaTUMbIX XUMUYECKMX peakumnsax. [MOHATME O TOMOreHHbIX U reTeporeHHbIX
peakuuax. lNMoHATMe o katanuse. [loHATME O XMMMYECKOM paBHoOBecuu. PakTopsbl,
BNUSAIOLLME HA CKOPOCTb XMMUYECKOW peakumm 1 NOJTOXKEHNE XMMNUYECKOro PpaBHOBECHUS.

OKMCnNUTENBbHO-BOCCTAHOBUTESTbHbIE peakuuu, 3NEKTPOHHbIN 6anaHc
OKMUCNUTENBbHO-BOCCTAHOBUTENBbHON peakunn. CoctaBneHne ypaBHEHUI OKUCTIUTENBHO-
BOCCTAHOBUTESNbHbIX peakLumii C UCNONb30BaHMEM METOAa ANEKTPOHHOro 6anaHca.

Teopus aNeKTPONUTUYECKON Auccoumaunn. ONEKTPONUTbl U HEe3NEKTPOSUThI.
KaTnoHbl, aHuMoHbl. MexaHu3aM guccoumauum BewecTB C  pasnuyHbIMU  Buaamm
Xnmmyeckom cesasun. CteneHb guccoumaunn. CunbHble U cnabble 3NeKTPonunThbI.

Peakumn noHHOro obmeHa. YcCnoBusi NpoTeKaHUMsi peakumini MOHHOro obmeHa,
NOJSIHbIE U COKPaLLEHHbIE NOHHbIE YpaBHEHNSA peakumin. CBONCTBA KUCIOT, OCHOBaHUM U
conen B cBeTe NpeacTaBneHun ob anekTponuTudeckon guccoumauunn. KayectBeHHble
peakunn Ha NOHbI. [oHATME O rngponu3e conen.

Xumu4deckul aKcrnepumeHm:.

O3HaKOMNEHME C MOAENSAMU  KPUCTANINYECKUX PELUETOK HeopraHM4ecKmnx
BELLECTB — MeTajyioB M HemeTannoB (rpacduta u anmasa), CrOXHbIX BewecTB
(xnopuaa HaTtpusi), MccnegoBaHMe 3aBMCUMOCTU CKOPOCTM XMMUYECKOW peakuum oT
BO34ENCTBMS pasfMYHbIX (0aKkTOpOB, UCCNenOBaHME 3MEKTPONPOBOAHOCTM PacTBOPOB
BelLlecTB, nMpouecca guccoumaumm  KACHOT, LWernovyen wn  conerm  (BO3MOXHO
ncnonb3oBaHWe BMOEO MaTtepuaros), NpoBedeHMe OMbiTOB, UMANKOCTPUPYHOLLMX
NPU3HaKN NPOTEKaHUsI peakunin MOHHOro obmeHa (obpasoBaHuMe ocajka, BblOoereHune
rasa, obGpasoBaHuMe BOAbl), OMNbITOB, WIMIOCTPUPYIOLWMX MNPUMEPLI OKUCIUTENBbHO-
BOCCTAHOBUTESNbHbIX peakuun (ropeHue, peakuuMm pasfoXeHusl, CoeauHEHUs ),
pacno3HaBaHMe HeOopraHM4YeckMx BeLLeCTB C MOMOLLBbIO KaudeCTBEHHbIX peakuun Ha
NOHBbI, PeLLEHNE SKCNEPUMEHTArbHbIX 3a4av.

HemeTannbl n nx coeguHeHus

Obwas xapaktepuctuka ranoreHoB. (OcCOBEHHOCTM CTPOEHusi aTOMOB,
XapaKTepHble cTeneHn okucrneHms. CTpoeHne un usnyeckne CBOMCTBA MPOCTbIX
BELLEeCTB — ranoreHoB. XMMmMyeckne CBONCTBaA Ha npuvmepe xropa (B3aMmogencraue c
MeTannamu, HemeTannamu, wenoyamu). Xnoposogopoa. ConsHas  KucnoTa,
XMMUYECKMEe CBOWCTBA, MOfyyYeHue, npumeHeHne. [lencteme xmnopa u xnoposogopoaa
Ha opraHuamM YyenoBeka. BaxkHelwme xnopuabl U X HaxoXXaeHne B Npupoae.

Obwaa xapaktepuctuka anemeHtoB VIA-rpynnbl. OCOBGEHHOCTM CTPOEHMUS
aTOMOB, XapakTepHble cTeneHn okucrneHus. CTpoeHne wn usnyeckne ceoncTea
NPOCTbIX BELLECTB — KUCropogda M cepbl. AnnoTponHble mogudukaumm kucnopoga wm



cepbl. Xumuyeckne csoucTBa cepbl. CepoBogopod, CTpoeHue, dusnyeckne w
Xxnmudeckne ceonctaa. OKcuabl cepbl Kak NpeacTaBUTENN KUCAOTHbIX okcnaoB. CepHas
KMCnoTa, usnyeckme n xumumyeckme cBolcTBa (0Owme Kak npeacraBuTens Knacca
KACNOT M cneuudpmyeckme). XuMUYECcKMe  peakuuu, rnexawue B OCHOBe
NPOMBbILLIIEHHOrO crnocoba nony4YeHns CeEpHOM KUCNOTbl. [IpUMEHEHNE CEPHON KMCNOTHI.
Conun cepHon KMCNOTbI, KAYECTBEHHAs peakumnsa Ha cynbdaT-noH. HaxoxaeHne cepbl n
e€ coeguHeHuUn B npupode. XMMUYECKOe 3arpsi3HeHMe OKpyxarowen cpegbl
coeanHeHnsaMn cepbl (KUCNOTHbIE OOXAW, 3arpsi3HEHME BO34yXa U BOAOEMOB), COCo6bI
ero npefoTBpaLleHus.

O6wasn xapakrepuctumka anemeHToB VA-rpynnbl. OCO6EHHOCTN CTPOEHUS aTOMOB,
XapaKkTepHble CTENEHU OKUCNeHMs. A30T, pacnpocTpaHeHme B npupoae, usnyeckme u
XuMmndeckme csonctea. KpyroBopoT asoTta B npupoge. AMMUaK, ero ousndeckme u
XMMUYECKNEe CBOWCTBA, NosiydyeHne u npumeHeHve. Conn aMMOHUs, X usndeckmne un
XMMUYECKNE CBOWCTBA, NpuMMeHeHue. KayecTBeHHast peakumsi Ha MOHbl aMMOHWUS.
A30THasa KucnoTta, €€ nonyyeHue, uandeckue n XMMmudeckme cBomcTea (oOLime Kak
npeacTaBUTENS Kracca KUCNoT n cneundundeckue). icnonb3oBaHne HATPATOB U COMEN
aMMOHUA B KayeCTBe MUHepasbHbIX YyAOOpeHun. XuMMU4eckoe 3arpsisHeHue
oKpyxatowen cpeabl coeanHeHnsiMmn asoTta (KUCNOTHbIe A0XAW, 3arps3HeHne Bo3ayxa,
noysbl N BogoémoB). doccop, annoTponHble Mmogudukaumm gocgopa, pusndeckme n
xummyeckmne cesomnctea. Okeng docdopa (V) u docdopHaa kucnoTta, pusndeckue u
XUMUYEcKne CBOWCTBa, nonyyeHne. lMcnonb3oBaHne d@ocdaTtoB B KadecTse
MUHepanbHbIX YA06peHuH.

Obwaa xapaktepuctuka anemeHtoB IVA-rpynnbl. OCOBEHHOCTM CTPOeHus
aTOMOB, XapakTepHble CTEeMNeHW OKUCNEHWdA. Yrnepod, anfoTponHble Moaudukaumm,
pacrnpocTpaHeHMe B npupoae, uU3Myeckme M XuMmudeckme ceomnctBa. Agcopbums.
KpyroBopoT yrnepoaa B npupoge. Okcuapl yrnepoga, ux usnyeckme n xmMmmieckme
CBOWNCTBaA, AENCTBME HA XMBblE OPraHn3mMbl, NOSTyYEHNE U NPUMEHEHNE. DKONornvyeckme
npobnemsl, cBsi3aHHble C okcnaom yrnepoga (IV), runoTtesa rnobanbHOro NOTenneHus
KnumaTa, MapHUKOBLIN 3dekT. YronbHaa KUcnota v e€ conu, nx dqusndeckue u
XMMUYECKNE CBOWCTBA, MONydYeHne u npuMeHeHne. KayecTBeHHast peakums Ha
kapboHaT-noHbl. Mcnonb3oBaHne kapboHaToB B ObITy, MegULMHE, NPOMbILLSIEHHOCTU U
CenbCKOM XO35INCTBE.

lMepBoHa4anbHble MOHATUA 00 OpraHMYeckMx BeLLecTBax Kak O COeAMHEHUSIX
yrnepoga (MeTaH, 9TaH, 3TUMEH, aueTuneH, 3TaHoM, FMUUEPUH, YKCYyCHas KucnoTa).
MprpoaHble MCTOYHUKM YrNeBoaopoaoB (Yrosnb, NPUPOLHbLIN ras3, HedTb), NPOAYKTbI UX
nepepaboTkn (6eH3MH), X porb B BbITY 1 NPOMbILLIIEHHOCTU. [ToHATME O BrUonornyeckn
BaXHbIX BeLLleCTBax: Xupax, 6enkax, yrneeBogax — W UX PONN B XMU3HU YeroBeka.
MaTtepuanbHoe eqMHCTBO OpPraHN4YeCKUX N HEOPraHMYECKNX COeANHEHWIA.

KpemMHui, ero msmnyeckne m xmmmyeckne CBONCTBA, NOSTyYeHUEe U NPUMEHEHME.
CoeguHeHns kpemHus B npupoge. Obwme npeactasnenna o6 okcnge kpemuusa (1V) m
KpeMHuneBon kucnote. CunukaTbl, UX UCNONb30BaHWe B ObiTy, B MPOMBbILLIIEHHOCTMW.
BaxHenwmne cTpouTenbHble Martepuanbl: Kepamuka, CTekno, UeMeHT, OeToH,
xenes3obeToH. MNMpobrnembl 6e30nacHOro UCNonb30BaHUS CTPOUTENbHBLIX MaTepuanos B
NoBCeOHEBHOMW XU3HW.

XumMu4deckuu 3KcrnepumMeHm:



n3yyeHve obpasyoB HeopraHM4yecKUx BeLLeCTB, CBOWCTB COMNAHOW KWUCIOThI,
npoBeAeHNEe KayYeCTBEHHbIX peakuui Ha XNopua-uoHbl M HabniogeHne Npu3HakoB KX
NpoTeKaHns, OnbITbl, OTpaxawwue OUsn4eckne n XMMmM4eckne CBOMCTBA rarioreHoB u
UX coeduHeHUn (BO3MOXHO MWCMONb3oBaHWE BuaeoMaTepuarnoB), O3HaKOMIIEHME C
obpasuyamn xnopuaoB (ranoreHngoB), O3HakoMieHue c obpasuamun cepbl U eé
coeavHeHMamMun  (BO3MOXHO  MCMNOMb30OBaHWe  BuaeomartepuanoB), HabnwoageHue
npouecca obyrnmBaHna caxapa nog AeNCTBUMEM KOHLEHTPUPOBAHHOW CEPHOWN KUCMOTHI,
N3y4eHne XUMUYECKMX CBOWCTB pa3baBneHHoOM CepHOM KUCNOTbl, NpoBeAeHue
Ka4eCTBEHHON peakuuMm Ha cynbaT-MoH U HabnwgeHue NpusHaka e€ npoTekaHus,
O3HaKoMfeHMe C u3an4eckumMn cBOWCTBaMWU asoTa, doccopa U UX COeAUHEHUN
(BO3MOXHO MCNONb30OBaHWE BuaeomMatepuanos), obpasuamy asoTHbIX U POCEHOPHbIX
yaobpeHuin, nonyyeHune, cobvpaHue, pacrnosHaBaHWe U U3y4yeHue CBOMCTB aMmuaka,
npoBefeHne KadeCTBEHHbIX peakuMin Ha WMOH aMMOHUA U dpocdaT-UoH U n3lyyeHue
NPWU3HaKOB UX MNPOTEKAHWNA, B3aUMOAENCTBME KOHLEHTPUPOBAHHOW a30THOW KUCIOThI C
Meadblo  (BO3MOXHO  WUCMOMb30OBaHWEe  BuaeomaTepuanoB), U3yyYeHue Moaenen
KpUCTaniuyecknx pelweTok anmasa, rpadwurta, dynnepeHa, O3HaKOMMeHWe C
npoueccoMm aacopbumm  pacTBOPEHHbLIX BeELLECTB aKTMBUPOBAHHbLIM  YIMEM U
YCTPOMCTBOM nNpoTUBOrasa, nosiyyeHve, cobupaHue, pacrnos3HaBaHWe W W3yyeHue
CBOMCTB YIIIEKUCIIOro rasa, npoBedeHne KadeCTBEHHbIX peakuMh Ha kapboHaT wu
CUMUKaT-NOHbI U N3y4eHMEe MPU3HAKOB MX MPOTEKaHUs, O3HAKOMSIEHNEe C MpoayKumen
CUMMKATHON MNPOMBILUSIEHHOCTN, peLUeHne 3JKCNepUMeEHTanbHbIX 3adady no Teme
«BaxHenwme HemeTannbl N UX COeAUHEHNSA.

MeTannbl n nx coeaguHeHus

O6Lan xapaKkTepucTnka XMMUYECKMUX 3IEMEHTOB — METarfoB Ha OCHOBaHUWU WX
nonoxeHua B lNepunognyeckon cucteme xmmmndecknx anemenTos [1. 1. MeHgeneesa u
cTpoeHna atomoB. CTpoeHne meTannos. MeTtannuyeckaa CBsi3b M MeTannnyeckas
KpUcTannuyeckass peweTka. ONeKTPOXMMUYECKU psag  HanpsbkeHuhn  MeTansios.
dusnyeckne n xummyeckme ceomctBa MeTannoB. OOwme cnocobbl nonyyYeHus
meTannoB. [loHATME O KOpPPO3UM MeEeTanmnoB, OCHOBHble CMocobbl 3awuTbl MX OT
koppo3uun. Cnnasbl (CTanb, YyryH, AopastoMUHUKA, BpoH3a) N UX npumeHeHne B BbITy U
NPOMbILLIIEHHOCTH.

LlenoyHble meTannbl: nonoxeHne B [lepnoanyeckon cuUCTEME XUMWUYECKUX
anemeHtoB [1. . MeHpgeneeBa, CTpoeHMe WX aTOMOB, HaxOXOEeHue B npupoae.
dusnyeckne n xmmumyeckme cBoOWCTBa (Ha nNpumepe Hatpua u kanud). Oxkcuabl u
rmopokcuabl HaTpus 1 Kanus. NpuMeHeHne WenoYHbIX MeTanoB U UX COeaANHEHUN.

LLlenoyHo3emenbHble MeTan bl MarHin U KanbLUmin: nonoxeHue B lNepuognyeckon
cucteme xmmmdeckmx anemeHtoB [1. W. MeHpgeneeBa, CTpOeHME UX aTOMOB,
HaxoxgeHue B npupoge. dusndeckne M XMMUYECKME CBOMCTBA MarHust U Kanbuus.
BaxHenwmne coeamHeHus kanbuust (OKCua, rMapokcua, conm). XKECTKoCTb BOAbl U
cnocobbl €€ ycTpaHeHus.

AntoMuHUn: nonoxeHuve B lNepuoanyeckon cucteme xummyecknx anemenTos . L.
MeHngeneeBa, CTpoeHMe aTtoma, HaxoxaeHue B npupoge. dPusmyeckme n XxmmMmyeckme
CBOMCTBaA antoMuHus. AMOTEpPHbIE CBOMCTBA OKCUAA U rMapokcmaa antoMUHUS.

YKeneso: nonoxeHne B [Nepunognyeckon cucteme xmmmyeckux anementos [. U.
MeHgeneeBa, cTpoeHMe aTtoma, HaxoxaeHue B npupoge. dPusmyeckme U XmmMmyeckme



ceoucTBa xenesa. Okcuabl, rmapokcmabl n conu xenesa (1) n xxenesa (lll), ux cocras,
CBOWCTBA U Nosny4veHue.

Xumu4deckKulu 3KcrnepumMeHm:

O3HakomsieHne ¢ obpasuamMu MeTanfnoB UM ChAnaBoB, WX  (PU3NYECKMMMU
CBONCTBaMM, U3ydeHne pesynbTaToB KOPpO3un MeTannoB (BO3MOXHO UCMOMb3oBaHWe
BMaeomaTepmnanoB), ocoOb6eHHOCTEN B3aMMOAEWUCTBUS OKCMAA KarnbLMs WU HaTpusa C
BOOOW (BO3MOXHO WCMNOSb30BaHME BuaeomaTepuarnos), WCcrnegoBaHME CBOWCTB
XECTKOM BOAbl, Npouecca ropeHns xenesa B kucnopoge (BO3MOXHO WUCMOSb30BaHWe
BMAeomaTepmnanoB), NPU3HAKOB NPOTEKAHUS KaYeCTBEHHbIX peakuuin Ha WOHbI: MarHus,
Kanbuus, anoMuHus, umHka, xenesa (l1) n xenesa (Ill), mean (II), HabnogeHve u
ornvcaHue MnpoLUecCoB OKpallMBaHUSA MiaMeHM WOHaAMW HaTpus, Kanus WU Kanbuus
(BO3MOXHO MCMNOMb30BaHWe BMaeoMaTepuarnos), nccnegoBaHme amMoTepHbIX CBONCTB
rmapokcuaa antoMUHUS U rmapokcuaa LUMHKa, pelleHne SKCcnepuMeHTanbHbIX 3agad no
Teme «BaxHenwwme metannbl N NX COEANHEHUAY.

Xumusa v okpyxarowiasa cpena

Bewectsa u MmaTtepuanbl B MNOBCEOHEBHOW >XMU3HW 4YenoBeka. besonacHoe
MCNonb3oBaHMe BELLEeCTB W XUMUYECKUX peakumi B ObiTy. [MepBas nomolwb npu
XUMUNYECKNX OXKOrax U OTPaBIEHUNAX.

Xnmmyeckoe 3arpsisHeHuMe Okpyxawuwen cpedbl (npegenbHas gonyctumas
KOHUeHTpauus BewectB, ganee — [10K). Ponb xumum B peLlieHMn 3KONOrmyeckmx
npobnem.

Xumu4deckul 3KcnepumMeHm:

n3yyeHne obpasyoB MartepuanoB (CTeKno, CcnsasBbl MeTannoB, MONUMEpPHbIe
mMartepuarnbl).

MexnpedmemHsbie ces3u

Peanunzauua wmexnpeamMeTHbIX CBSA3eW MpyU  U3ydYeHun xummnm B 9  Knacce
OCYLLECTBNAETCA 4epe3 UCNonb3oBaHME Kak OBLIMX eCTeCTBEHHO-Hay4YHbIX MOHSATUN,
Tak N NOHATUN, ABNSAIOLLMXCA CUCTEMHBIMU ON1S OTAENbHbIX NPeaMeTOB eCTECTBEHHO-
Hay4HOro umkna.

O6wmne ecTeCTBEHHO-HAy4Hble TMOHATUS: Hay4YHbIM akT, runoTesa, 3akoH,
Teopus, aHanua, CuHTe3, Krnaccudukaumsa, nNepuoguyHocTb,  HabnwgeHue,
9KCMEepUMEHT, MoAennpoBaHue, U3MepeHne, Moaernb, ABMeHne, NapHUKOBbLIA 3 dekT,
TEeXHONorns, matepuansi.

®dusmka: maTtepusi, atoMm, INEKTPOH, MPOTOH, HEWTPOH, WMOH, HYKNuA, U30TOonNbI,
pagMOaKTUBHOCTb, MOSEeKyna, 3MeKTpUYecKUn 3apsag, NPOBOOHUKKU, MOSYNPOBOAHUKN,
ANANEKTPUKN, POTOSMNEMEHT, BeELEeCTBO, Teno, OO0bEM, arperatHoe COCTOsIHME
BellecTBa, ras, pacTBOp, pPacTBOPMMOCTb, KpuUCTannuMyeckas peléTtka, Ccnnasbl,
d13nyeckme BENUYUHLI, €AUHULI N3MEPEHUS, KOCMUYECKOE NPOCTPAHCTBO, MiaHeThI,
3Bé3abl, ConHue.

Buonornsa: doTocmHTes, AObixaHne, 6uocdepa, SKOCUCTEMA, MUHEpanbHbIe
yAobpeHNs:, MMKPO3NIEMEHTbI, MaKpPO3NEeMEHTbI, NUTaTeNbHbIE BELLLECTBA.

eorpadus: atmocepa, rmagpocdepa, MUHeparnbl, FOPHbIE MOPOAbI, MOME3Hble
nckonaemble, TONMBO, BOAHbLIE PECYPChI.



NMIAHAPYEMbBIE PE3YJIbTATbl OCBOEHUA MPOrPAMMbI MO XUMUKN HA
YPOBHE OCHOBHOI'O OBLUEINO OBPA30OBAHUA

JINHHOCTHBbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaThl OCBOEHMS MPOrpamMMbl OCHOBHOIO 06Lero obpasoBaHusi
AOoCTUralTcsl B Xode OOy4YyeHus XumMuuM B e€AMHCTBE Y4ebHOM M BOCMUTATENbHOM
AEATENbHOCTM B COOTBETCTBMM C TPAOULMOHHBIMU POCCUACKMMWN COLMOKYITbTYPHBIMU U
AYXOBHO-HPaBCTBEHHbIMU  LIEHHOCTSIMKW, MPUHATBIMXM B 0bOWecTBe npasunamm u
HOpMamMu noBeLeHUs U CNOCOBCTBYHOT npoueccaMm CamMOrno3HaHWs, CaMOpasBUTUA Y
coumanusaumm obyyaroLLmMXcs.

JINYHOCTHbIE pesynbTaThbl oTpaxaroT rOTOBHOCTb obyuvatromxca
PYKOBOLCTBOBATbCA CUCTEMOW MO3UTMBHbLIX LEHHOCTHbIX OPUEHTAUUN N paclUMpeHne
onbiTa AeATENbHOCTU Ha €€ OCHOBE, B TOM YMCIe B YacTu:

1) naTpMoOTU4ECKOro BOCNUTAHUA:

LEeHHOCTHOIO OTHOLUEHUSI K OTEeYEeCTBEHHOMY KyJIbTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hacneamuo, NOHMMaHUSA 3HAYEHNA XMMUYECKON HAYKN B XKM3HU COBPEMEHHOTO
obwectBa, cnocobHOCTM BnNageTb [OOCTOBEPHOW WH(opmMaumen o nepenoBbiX
AOCTMXXEHUNAX U OTKPBLITUSAX MUPOBON N OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTU B
Hay4HbIX 3HaHMAX 06 yCTponcTBe Mupa 1 obLecTBa;

2) rpaXkgaHCKoOro BOCNUTaHus:

npeacraBneHns 0 coumanbHbIX HOpMax 1 npaBunax MEeXIMYHOCTHbLIX OTHOLLEHWI
B KOMMNEKTMBe, KOMMYHWKATUBHOM KOMMETEHTHOCTU B OOLWECTBEHHO MONe3HOoN,
yyebHonccnenoBaTenbCKkon, TBOPHECKON N ApYrnX BUOAaAxX OesATeNbHOCTU, TOTOBHOCTU K
pasHOOOpa3HOM  COBMECTHOW  OAEATENbHOCTU npwn BbIMOMHEHUN  Y4eOBHbIX,
no3HaBaTesbHbIX 3a4a4, BbIMONIHEHUN XMMUYECKNX IKCNEPUMEHTOB, CO34aHUN Y4EOHbIX
NPOEKTOB, CTPEMMEHUST K B3aMMOMOHMMAaHWIO M B3aMMOMOMOLLM B MNpouecce 3Tou
y4yebHON OeATeNbHOCTU, FOTOBHOCTU OLEHMBAaTb CBOE MOBEAEHWE U MOCTYMNKNM CBOWUX
TOBapuLLEN C NO3ULMM HPABCTBEHHbLIX W MPaBOBbIX HOPM C YYETOM OCO3HaHUSA
nocneacTBui NOCTYMKOB;

3) LEHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHYECKME MNPEACTaBneHMss O BELLEeCTBE M XMMUYECKOW peakuumwn,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABMSOLLME OCHOBY
ANS MOHUMaHUS CYLLUHOCTM Hay4YyHOM KapTWHbl Mupa, npeactaBneHns 00 OCHOBHbIX
3aKOHOMEPHOCTAX Pas3BUTUS NPUPOAbI, B3aUMOCBSA3SX YerioBeKa ¢ NpUpoaHON cpeaon,
O POSI XMMUM B NMO3HAHMN 3TUX 3aKOHOMEPHOCTEMN;

no3HaBaTeslbHble MOTUBbI, HanpaBfieHHble Ha MOSlydeHNEe HOBbIX 3HAHWA MO
XUMUN, Heobxogumble ONA 00bACHEHUS HabnwgaeMblX MNPOLECCOB WU SABIEHUMN,
no3HaBaTesIbHON, UHAPOPMALMOHHON N YUTATENbCKOW KyNbTypbl, B TOM Y/CIEe HaBbIKOB
CaMOCTOATENbHON paboTbl C  Y4eOHbIMW TeKkCTamMu, CApPaBOYHOM NUTEpPaTypon,
AOCTYMHbIMN TEXHUYECKMMU CpeacTBaMy MHOPMALIMOHHBLIX TEXHOMOMUN;

MHTEpeC K OOy4YyeHMI0 ” NOo3HaHWI, nbOO3HATENBHOCTb, [OTOBHOCTb W
CNocoBHOCTb K caMo0bpa3oBaHUIO, MPOEKTHOW U UCCNeaoBaTeNbCKON OEATENbHOCTH, K
OCO3HaHHOMY BbI6OPY HanpaBNeHHOCTU N YPOBHS 00y4eHUs B AaribHENLLEM;

4) coopMUpoOBaHUA KYNbTypbl 300POBbA:

OCO3HaHWEe LIEHHOCTU XXMU3HWU, OTBETCTBEHHOIO OTHOLLUEHUSI K CBOEMY 3[40POBbLIO,
YCTaHOBKW Ha 340pOBbIN 00pas XM3HW, OCO3HaHMUE NOCNEeACTBUIA N HENPUATUE BPEOHbIX



npmBbldek (ynoTpebrneHnss ankoronsd, HapKOTMKOB, KypeHusi), HeobxoammocTu
cobnogeHna npasun 6e3onacHOCTV Npu obpalleHnn C XMMUYECKUMU BeLecTBamMun B
ObITY U peanbHOW XN3HMU;

5) TpyAoOBOro BOCNUTaHus:

MHTEpEeC K MPaKTUYECKOMY W3YyYeHU npodeccun u Tpyga pasnmMyHoro poaa,
yBaXXeHMEe K Tpyay M pesynbTatam TpyaoBOW AEATENIbHOCTW, B TOM YMCIie Ha OCHOBE
NPUMEHEHNA NMPeAMETHbIX 3HaHMW MO XWUMWUK, OCO3HAHHbLIN BbIOOP MHAMBUAYANBHON
TpaekTopun npoAomKeHNa obpa3oBaHUA C  YYETOM  JIMYHOCTHLIX WHTEPECOB U
CMOCOBHOCTU K XUMUK, OOLLECTBEHHLIX MHTEPECOB M MNOTPEBHOCTEN, YCNEeLIHOW
npodeccuoHanbHON OeATEeNbHOCTU U pas3BUTMA HEOoBXOOUMbIX YMEHWUA, FOTOBHOCTb
aganTMpoBaTbCs B NpodeccruoHanbHom cpeae;

6) 3KONOrM4YecKoro BOCNUTaHus:

9KONOrmyeckn LenecoobpasHoe OTHOLLUEHWE K NMPUPOAE KakK UCTOYHMKY >KMU3HM Ha
3emne, ocHoBe €€ CyLecTBOBaHWS, NOHUMAaHWE LIEHHOCTM 340POBOro M GesonacHoro
obpasa >KM3HW, OTBETCTBEHHOE OTHOWEHME K COOCTBEHHOMY usnyeckomy u
NMCUXNYECKOMY 340POBbI0, OCO3HAHME LIEHHOCTM cobnogeHus npasun 6e30nacHoro
nosegeHus npu paboTe C BELWECTBAMN, a TaKKe B CUTyaUUsaX, YrpoXaroLwmx 340p0BbHO
N XKU3HU N0OEN;

CMOCOBHOCTN NPUMEHATb 3HAHWUA, noslydaemble NpU UIYYEeHUU XUMWUW, ANS
pelleHna 3ajad, CBA3aHHbIX C OKpyXawowen MpupoaHON cpenoun, ANs NOoBbILeHUS
YPOBHSI 9KONOMMYECKON KyIbTypbl, OCO3HAHNA rnobanbHOro xapakrepa 3KOMOorm4yeckmnx
npobnem wn nytelm UX pelleHns MNOoCpeacTBOM METOOOB XUMMUMK, ISKOSNIOrMYECKOro
MbILUSIEHNS], YMEHUSI PYKOBOACTBOBATLCS UM B MO3HaABATENbHOW, KOMMYHUKATUBHOW U
coumanbHOW rnpakTuke.

METAMNPEOMETHbIE PE3YJIbTATDI

B coctraBe wMeTanpeaMeTHbIX pe3ynbTaTOB  BbIAENAT  3HA4YMMble AN
POPMMPOBAHNA MUPOBO33PEHUSA OOLLEHaYYHble MOHATUA (3aKOH, Teopwusl, MPUHLMIM,
rmnoTesa, akT, cuctema, nNnpPoLEeCc, 3KCNEPUMEHT U APYroe.), KOTOpble UCMONb3YHTCA B
€CTECTBEHHO-HaY4HbIX Y4eOHbIX npeamMeTax M MO3BOMAT Ha OCHOBE 3HAHUM U3 3TUX
npeameToB ¢hopMmnpoBaTb NpeacTaBrieHne O LeNOCTHOW Hay4yHOW KapTuHE Mupa, U
yHMBepcarnbHble  y4yebHble  aencTBuss  (Mo3HaBaTesnbHble,  KOMMYHUKATUBHbIE,
perynsaTuBHbIE), KoTopble  obecneunBaldT  (opMMpoOBaHME  TOTOBHOCTM K
CaMOCTOATENBHOMY NNAHUPOBAHUIO U OCYLLECTBNEHUIO Y4EOHON OEATENBHOCTH.

NMo3HaBaTenbHble YHUBepcarbHble y4eObHble AeNcTBUsA

Ba3oBble nornyeckme AeNCcTBUS:

YMEHUSI UCMONb30BaTb NMPUEMbBI JTOTMYECKOrO MbILLSIEHNSA MPU OCBOEHUN 3HAHWNA:
packpbiBaTb CMbICIT XMMWYECKMX MOHATMI (BblOENATb WX XapakKTepHble MNPU3HaKW,
yCTaHaBnMBaTb B3aMMOCBSI3b C OPYrMMW MOHATUSAMM), WUCMNONb30BaTb MOHATUS ANS
00bSACHEHUA OTAENbHbIX PAaKTOB M SIBMEHUN, BbIOMpaTb OCHOBAHWUS U KpUTEPUMM ONs
Knaccuukaumm XMMUYECKMX BEeLeCTB W XUMUYECKMX peakuumn, ycTaHaBnuBaTb
NPUYMHHO-CNEACTBEHHbIE CBA3N MeXAy OO0beKkTamMu M3yvyeHusi, CTPOUTb NOornveckme
paccyxaeHus (MHAOYKTMBHble, [OeOYKTUBHbIE, MO aHanoruu), genatb BbiBOAbI U
3aKNHYEHNS;

YyMEHNE MNPUMEHATb B Mpouecce MNO3HaHWA MOHATUA  (NpegMeTHble U
MeTanpegMeTHbIE), CUMBOSIMYECKME (3HAKOBbIE) MOENMU, UCMNOMb3yeMble B XUMUM,
npeobpas3oBbiBaTh LUMPOKO MPUMEHSIEMbIE B XUMUW MOAESbHble NpPeAcTaBneHns —



XUMUYECKMA 3HaK (CMMBON 3feMeHTa), xumumyeckada dopmyna W ypaBHeHue
XMMUYECKOWN peakumm — npu peeHnn y4ebHo-no3HaBaTemnbHbIX 3agady, C Y4ETOM 3TUX
MOAEMbHbIX NPEeACTaBMEHNN BbISIBNATb U XapaKTepu3oBaTb CYLWECTBEHHbIE NPU3HAKK
n3yyaemblx OOBLEKTOB — XMMUYECKUX BELLECTB W XMMUYECKMX peakuuih, BbISBMATb
obLwme 3aKOHOMEPHOCTWU, MPUYUHHO-CIIEACTBEHHbIE CBS3M W NPOTUMBOPEYNs B
n3y4yaemblx npoueccax n ABneHusX.

Ba3oBble uccnepoBaTenbCKue AeNCTBUS:

YMEHME WCMNONb30oBaTb MOCTABMEHHbIE BOMPOCHI B KayecTBE MWHCTPYMEHTaA
NMO3HaHUS, a TakKe B KayeCTBE OCHOBbI Af8 (hopMMpOBaHMUS TMNOTE3bl MO MPOBEPKE
NPaBUbHOCTUN BbICKa3blBaEMbIX CYXXOEHWUN;

npuobpeteHne onbiTa MO MNAAHMPOBAHWUIO, OpraHuM3auuMm U1 NPOBEAEHMUIO
YYEHMYECKNX  OKCMEPUMEHTOB, YMeHWe Habnwogate 3a  XoOOM  npouecca,
CaMOCTOATENbHO MPOrHO3MpoBaTb €ro pesynbTaT, dopMynMpoBatb 0006LLEHNA W
BbIBOAbl MO pe3ynbTaTaM NPOBEAEHHOrO OnbiTa, UCCNeAoBaHUs, COCTaBMATb OTYET O
npogenaHHon paborTe.

Pa6oTa ¢ nicpopmaumen:

ymeHue BblbuMpaTb, aHanuMaMpoBaTtb W UHTEPNPETUpoBaTb WMHGOPMaLUIO
pasnuyYHbIX BMAOB M (OPM NpPeACTaBfeHusi, MonyvyaemMytd U3 pasHbiX WUCTOYHWKOB
(Hay4YHoO-MonynsapHas nuTepatypa XUMUYECKOro COAepaHusl, CrnpaBo4YHble nocobus,
pecypcbl WHTepHeTa), KPUTUYECKN OLEHMBATb MNPOTMBOPEYMBYHD W HELOCTOBEPHYHO
NHJOOPMaLNIO;

YMEHNE MNPUMEHATb pPas3nuMyHble MeTOAbl W 3anpocbl Mpu noucke u oTbope
MHpopMaLMN N COOTBETCTBYIOLLMNX AAHHbIX, HEOOXOANMBIX A5 BbINOSIHEHUST YY4E€OHbIX 1
no3HaBaTeNbHbIX 3aJad onpedenéHHoro Tuna, npuobpeTeHMe onbiTa B obrnactu
MCNOMNb30BaHMs  MHAOPMALMOHHO-KOMMYHUKATMUBHbLIX  TEXHOMNOrMK,  OBrageHune
KyNbTYPOW aKTUBHOMO MCNOJSIb30BaHMA PasfiNyHbIX MOMCKOBbIX CUCTEM, CAMOCTOATENIBbHO
BblOMpaTb ONTMMarnbHyl0 QOpMYy MNpeacTaBfeHuss UHoOpMaLMM U UNKCTPUPOBATL
pewaemMble 3adadn HECNOXHbIMW CXemMamu, auarpammamu, gpyrmmm  dopmamm
rpadounkm n nx KOMBMHaUMSAMK;

yMEHMEe Uucnomnb3oBaTb W  aHanu3uMpoBaTtb B npouecce yd4ebHom m
nccnenoBaTenbCKOM  AEATENbHOCTM WMHOpMaUuio O BAUSIHAM  MPOMBILLIIEHHOCTH,
CEJSIbCKOro XO3ANCTBA W TPaHCMNopTa Ha COCTOSIHME OKpYXXatoLLen NpupogHon cpeabl.

KoMmmMmyHMKaTUBHbIE YHUBEpPCarnbHble y4eOHble JeNCTBUs:

yMeHNsa 3agaBaTb BOMpockl (B xoge guanora u (Mnu) AMCKyccum) no CyLiecTBy
obcyxgaemomn TeMbl, POPMYyNMpPoOBaTb CBOM NPEASIONKEHNS OTHOCUTESIBHO BbINOSTHEHUSA
npeanoXeHHoOM 3agayu;

YMEHUSI NPeACTaBnATb NOMyYeHHblE pe3ynbTaThl NO3HABATENbHOW OEATENBHOCTH
B YCTHbIX U MUCbMEHHbIX TEKCTax; AenaTb Npe3eHTauuio pesynbTaToB BbINOIHEHUS
XMMUYECKOro aKcnepumeHTa (nabopaTtopHoro onbiTa, nabopaTopHon paboTbl Mo
nccnenoBaHMO CBOMCTB BeLLEeCTB, y4ebHOro npoekTa);

yMeHNa yd4ebHOro coOTpyaHMYecTBa CO CBEpPCTHMKAMM B COBMECTHOW
no3HaBaTeNbHOW M MCCnefoBaTeNbCKON OEATENIbHOCTM NPU PeLUeHMM BO3HUKAKLLMX
npobnem Ha ocHoBe y4€Ta OOLUMX MHTEPECOB M COrnacoBaHns No3nuuin (obcyxaeHus,
OOMEH MHEHMSIMU, «MO3rOBble LUTYPMbl», KOOPAMHALMS COBMECTHbIX OENCTBUN,
onpegeneHne KpUTepmeB No OLEHKe KayecTBa BbINOSIHEHHOW paboThbl 1 Apyrue).

PerynaTtuBHble yHuBepcanbHble y4eOHble 4eNCTBUS:



YyMEHME CaMOCTOATENbHO OnNpeaenaTb Uenn AeATeNnbHOCTU, NnaHMpoBaTh,
OCYLLECTBNATb, KOHTPONMPOBATb W NpPUM HEOBXOAMMOCTM KOPPEKTUPOBaTb CBOMO
AeATenbHOCTb, Bblbupath Hambonee adpekTuBHbIE CNOCOObI peLleHns y4ebHbIX ©
no3HaBaTeNlbHbIX 3a4ay, CaMOCTOATENIbHO COCTaBMsATb WKW KOPPEKTMPOBATb
npeanoXeHHbIn anropuTM AENCTBUA NPWU BbINOSTHEHUM 3a4aHUA C YYETOM MNONyYeHUs
HOBbIX 3HaHMM 006 wu3yvyaemblx OOBEKTAax — BelwecTBax M peakuusix, OueHMBaTb
COOTBETCTBME MOSTyYEHHOro pesynbTaTta 3asiBfIEHHOW Uenn, YMeHue UCNosib3oBaTb U
aHanuanpoBaTb KOHTEKCTbI, Npeafiaraemble B yCNOBUN 3a4aHUN.

NMPEOMETHbIE PE3YJIbTATDI

B coctaBe npegMeTHbIX pe3ynbTaToB N0 OCBOEHUD 06A3aTeNbHOro coaepXKaHus,
yCTaHOBMEHHOIo AaHHOW doefepanbHon paboyen NporpaMmon, BblAENAI0T: OCBOEHHbIE
oby4valoWnMmCa HayYHble 3HaHUs, YMEHUsST U cnocobbl AeNCTBUIA, cneumdunyeckme ans
npegMeTHon obrnactn «XumMmnay, BUAbl AEATENbHOCTM MO NOSTYyYEHUIO HOBOMO 3HaHWUS,
ero uHTepnpetaummn, npeobpasoBaHUO U NPUMEHEHUIO B PA3SIMYHbIX Y4EOHbIX U1 HOBbIX
CUTyaumsiX.

K koHUy obyyeHus B 8 knacce npeameTHble pesynbTaTbl Ha 6Ga3oBOM YpOBHE
AOJDKHbI OTpaXKaTb COPMUPOBAHHOCTL Y 0ByYaloLMXCA YMEHWIA:

e packpbiBaTb CMbICIT OCHOBHbIX XUMWYECKMX MOHATUA: aToM, MONeKyna,
XUMUYECKNA 3MEMEHT, MNPOCTOE BELLECTBO, CIIOXHOE BELEeCTBO, CMECb
(oaHopoaHast M HeoAHopodHasi), BaNeHTHOCTb, OTHOCUTENbHas aTOMHaa W
MOSeKynspHasi macca, KONM4YeCTBO BellecTBa, MOSlb, MOMsSpHas Macca,
MaccoBasi 4ONA XMMWUYECKOro 3fieMeHTa B COEAUHEHUM, MOSISIPHbIA OOBLEM,
OoKCWUA, KUCnoTa, OCHOBaHWE, COfb, 3NEKTPOOTPMUATENbHOCTL, CTEMNEHb
OKUCNEHUs, XMMUYECKas peakuusi, Krnaccudukaums peakunn: peakuum
COEQUHEHUs, peakumMn pasfnoXeHUs, peakunn 3ameLleHns, peakumm obmeHa,
9K30- U 9HOOTEPMUYECKME peaKkLmn, TeNoBOM ahdeKT peakuun, 94po atoma,
SNEKTPOHHLIN Cro aToMa, aToMHasa opbuTtanb, paguyc aToma, XMMUYeckas
CBA3b, MONsIPHas M HENONsipHas KOBaneHTHas CBA3b, MOHHAs CBA3b, WMOH,
KaTMOH, aHWOH, pacTBOp, MaccoBasi [Jons BewecTtBa (NpPoOUEHTHad
KOHUEHTpauusi) B pacTBOpE;

e UNNIOCTPUPOBATb B3aMMOCBSA3b OCHOBHbIX XMMUYECKUX MOHATUA U MPUMEHATD
3TU NOHATUS NPU ONUCAHUKN BELLECTB 1 NX NpeBpaLLEHNN;

e 1CNOSIb30BaTb XMMUYECKYIO CUMBOSIMKY AN COCTaBneHust hopMyr BeLecTB U
YPaBHEHNN XUMUYECKUX PEAKLINN;

e OnpeaensTb BareHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHbLIX COEANHEHUSIX,
CTENEHb OKUCMNEHUs1 ANEMEHTOB B OMHApPHbIX COeAUHEHUNAX, NPUHAOMEXHOCTb
BELLECTB K OnpefenéHHOMY Kraccy CcoeauvHeHun no dopmynam, BuA
XMMUYECKOW CBA3M (KOBaANEHTHas U MOHHAA) B HEOPraHMYeCKUX COEANHEHWSIX;

e packpbliBaTb cmbicn  [lepuoguyeckoro 3akoHa [O. W. Mengeneesa:
AEMOHCTPUPOBaThb  MOHMMaHME MNEepUoaNYECKOM  3aBUCUMOCTM  CBOWCTB
XUMUYECKNX INIEMEHTOB OT MX nonoxeHna B [lepuognyeckon cucteme,
3aKOHOB COXpaHeHusi Maccbl BeLlecTB, [MOCTOSAHCTBA COCTaBa, aTOMHO-
MOSEKYISPHOro y4eHus, 3akoHa ABoragpo;

e oOnucbiBaTb N xapaktepusoBaTb TabnuuHyto cdopmy Nepuoanyeckon cuctemol
XUMUYECKNX SNEMEHTOB: pasnumyaTb NOHATUA «rnaBHaa nogrpynna (A-rpynna)»
n «noboyHasa noarpynna (b-rpynna)», manble wn 6Gonbwue nepuoabl,



COOTHOCUTb 0DO3HauyeHus, KoTopble uMMerTca B Tabnuue «[llepuognyeckas
cuctema xumudecknx anemeHtoB [. W. MeHgeneeBa» C  4MCROBbIMU
XapakKTepPUCTMKaMMU CTPOEHUA aTOMOB XUMMUYECKMX INIEMEHTOB (COCTaB U
3apsag agpa, oblee YnMcno aNeKTPoHOB U pacnpeneneHne Nx no 3NeKTPOHHbIM
cnosim);

KnaccuduumpoBaTb XUMUYECKME 3NeMeHTbl, HeopraHudeckne BeLecTBa,
XUMUYecKne peakumm (MO YMUCY N COCTaBY Y4acCTBYIOLMX B peakunn BeLLeCTB,
no TennoBoMy addeKTy);

XapakTepu3oBaTb (OnucbiBaTb) o0OOWME XUMUYECKME CBOWCTBA BeELLECTB
pasnU4YHbIX KaccoB, NoATBepXaas onucaHne npuMepaMmm MONEKYNAPHbIX
YpaBHEHUN COOTBETCTBYIOLLNX XUMNYECKUX peaKLI;

NpOrHo3MpoBaTb CBOWCTBA BELIECTB B 3aBUCUMOCTU OT WX Ka4yeCTBEHHOrO
cocTaBa, BO3MOXHOCTU NPOTEKaHUS XMMUYECKUX MPEBPALLEHNA B Pa3fnYHbIX
YCINOBUSIX;

BblYNCIATb OTHOCUTENbHYKD MOJSIEKYNSAPHYIO M MOSISIPHYIO MacCbl BeLLEeCTB,
MacCCOBYIO O XMMMUYECKOrO drieMeHTa no hopmyne coeguHeHns, MacCcoBYHO
AONt0 BellecTBa B pacTBOpe, NPOBOANTL PACHEThI MO YPaBHEHUIO XMMUYECKOM
peakumu;

NPUMEHATL OCHOBHbIE OMNepauun MbICITUTENbHOW OEATENbHOCTU — aHanua u
CMHTE3, CpaBHeHue, o0000WeHne, cucTemaTusauno, Knaccmdukaumio,
BbISIBNEHNE MPUYNHHO-CNEACTBEHHbIX CBA3EeW — ANd M3YyYeHUs CBOWCTB
BELLECTB U XMMUYECKNX peaKkUuni, eCTECTBEHHO-HaYYHble MeToAbl NO3HaHUSA —
HabniogeHne, uamMepeHue, MOAENMPOBaHWE, 3KCNepuUMEHT (peanbHbin U
MbICINEHHbIN);

crnegoBaTtb NpaBuiiamMm MNOSb30BaHUA XMMWUYECKOM MNOCyaon M nabopaTopHbIM
obopyaoBaHMeM, a Takke npaBunam obpalwleHns C BellecTBamMu B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbINOMAHEHUIO NabopaTOpHbIX XMMUYECKUX
OMbITOB MO MNOSy4YeHUO M cobupaHuio raszoobpasHbiX BewecTB (Bogopoda U
Kncrnopoga), NpUroToBEHUIO PacTBOPOB C OMpederiéHHOM MacCoBOW Aorien
pPacTBOPEHHOrO  BellecTBa, MNMaHMpPOBATb UM MPOBOAUTL  XMMMUYECKUE
9KCMEePUMEHTbI MO pacno3HaBaHWIO PAcTBOPOB LLENoYer 1 KUCIOT C MOMOLLbHO
NHONKaTOPOB (Nakmyc, oeHondTanemH, MeTunopaHx n apyrue).

K KoHuy obGy4yeHuss B 9 Knacce npeameTHble pesynbTaTbl Ha 6a30BOM ypoBHE
[OIMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0BYYaloLLMXCS YMEHWUIA:

pacKkpblBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUN: XUMUYECKUA IFEMEHT,
aTtoM, MOrfeKyfna, WOH, KaTWOH, aHWOH, MNPOCTOe BELLECTBO, CrOXHOe
BELECTBO, BallEHTHOCTb, 3MEKTPOOTPULATENbHOCTb, CTENeHb OKUCIEHUS,
XUMUYECKaa peakuusi, XuMmnyeckasa cBssb, TennoBon 3adpdekT peakunn, Mosb,
MONSAPHbIN 0OBEM, pacTBop, ANEKTPOSNTbI, HE3NEeKTPONUTHI,
ANeKTponMTUYeckass gmccoumaumsi, peakumm MOHHOro obmeHa, katanusaTop,
XMMUYECKOE  paBHOBecue, obpatumble U HeobpaTumble  peakuuw,
OKUCINTENBbHO-BOCCTAHOBUTENbHbIE peakunn, OKUCIUTENb, BOCCTAHOBUTEND,
OKUCIIEHME M BOCCTaHOBIIEHWE, annoTponusl, amgOoTepHOCTb, XUMMUYECKas
CBA3b (KOBareHTHasl, MOHHAas, MeTannuyeckad), Kpuctannumyeckasi peléTka,
KOppo3nsa MeTansnoB, ChnaBbl, CKOPOCTb XMMWYECKOW peakumn, npegesibHo
aonyctumas koHueHTpauus MNOK BelwecTBa;



WNNICTPUPOBATb B3aMMOCBS3b OCHOBHbIX XMMWYECKUX MOHATUI U MPUMEHSTb
3TW MOHATUSA NPY ONMUCaHUM BELLECTB N X NpeBpaLLeHni;

MCNONb30BaTb XMMUYECKYHO CUMBOMMKY AN COCTaBneHns oopMyn BELLECTB U
YpaBHEHNN XUMUYECKUX PeaKLni;

onpenensTb BaneHTHOCTb W CTEMNEHb OKUCIEHUSI XUMUYECKUX 31EMEHTOB B
COEAMHEHMAX  PasfnMYHOrO  COoCTaBa, MPUHAANEXHOCTb  BelwecTB K
onpenenéHHoOMy Knaccy coeguHeHun no copmynam, BUO XUMUYECKOW CBA3U
(koBaneHTHasl, WMOHHas, MeTannuMyeckas) B HeOpraHM4YecKMX COeONHEHWUSIX,
3apsag MoHa no XxmMmudeckonm copmyrne, xapaktep cpedbl B BOAHbIX pacTBopax
HeopraHM4Yeckux COeLUHEHWUN, TUM KPUCTarfIM4eCKOM PELLUETKN KOHKPETHOro
BELLEeCTBa;

packpbiBaTb cMmbicn  [lepuognyeckoro 3akoHa [. W. MengeneeBa u
AEMOHCTPMPOBATL €ro NOHMMaHNe: ONUCbIBaTb U XapakTepmu3oBaTb TabNMYHYHO
dopmy [lepnogmyeckon CUCTEMbI XUMWUYECKUX ONIEMEHTOB: pasnuyaTtb
NoHATUA «rnaBHasa noarpynna (A-rpynna)» un «nobodHasa noarpynna (b-
rpynna)», manble n Gonblime nepuoabl, COOTHOCUTL 0B03HaYeHUs, KOTopble
MMEeTCs B nepuogmdeckon Tabnuue, C YMCNOBBIMU  XapakTepUCTUKaMU
CTPOEHUS aTOMOB XUMMUYECKUX 3rIeMEeHTOB (CocTaB M 3apsa sgpa, obuiee
4YNCIIO AMEKTPOHOB M pacnpenerieHne nx no 3feKTPOHHbIM CNoAM), OBBACHATb
obLme 3aKOHOMEPHOCTN B M3MEHEHUN CBONCTB 3f1IEMEHTOB N NX COEANHEHWI B
npegenax manbiXx NepuogoB M rMNaBHbIX NOATPYNN C YY4ETOM CTPOEHMSA UX
aToOMOB;

KnaccuuumpoBaTb XUMUYECKME SMEMEHTbl, HeOpraHu4eckne BeLecTBa,
XUMUYeckne peakumm (MO YMCNy N COCTaBY Y4acTBYHOLMX B peakunn BELLECTB,
no TennoBoMy 3PdEKTY, N0 U3MEHEHUKD CTEeMNeHen OKUCIIEHUS XUMUYECKUX
3NIEMEHTOB);

XapakTepudoBaTb (onucbiBaTb) oOwWmMe u cneundundeckme XMmMuyeckme
CBOWNCTBa MPOCTbIX U CMOXHbIX BELECTB, NOATBEPXAAA OnucaHve npumepamm
MOJEKYNSIPHbIX U MOHHbIX YPaBHEHWNA COOTBETCTBYIOLLMX XUMUYECKUX peaKLuni;
COCTaBMSATb YPaBHEHUSA INEKTPONUTUYECKON ANCCOLMALIMM KACTOT, LeoYen n
CONen, MOSNHblE U COKPALLUEHHbIE YpPaBHEHUSA peakuuin MOHHOro 0OMeHa,
ypaBHEHUS peakunin, NnoaTBepXaatoLLnX CyLeCTBOBaHME reHeTUYECKOW CBA3MN
MeXxay BelecTBamMu pasfnmnyHbIX KNaccos;

pacKkpbIiBaTb CYLLIHOCTb OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumm
nocpeacTBOM COCTaBMEHNSA ANEKTPOHHOIO BanaHca aTnux peakumi;
NpOrHo3mMpoBaTb CBOWCTBA BELWECTB B 3aBUCMMOCTM OT WX CTPOEHUs,
BO3MOXHOCTU NPOTEKAHUS XMMUYECKMX NPEBPALLEHNI B Pa3fINYHbIX YCITOBUSIX;
BblYNCIATb OTHOCUTENbBbHYKD MOSEKYNSAPHYIO M MOSISIPHYIO MacCbl BeLLEeCTB,
MaCCOBYIO O XMMUYECKOro arnemeHTa rno popmyne coegmMHeHNUs, MacCoBYHO
AOSII0 BELLEeCTBa B pacTBope, NPOBOAUTb PACcYEThl NO YPaBHEHUK XMMUYECKON
peakumu;

cobniogate NpaBuna nonb30BaHUS XUMWYECKOW nocydon u nabopaTtopHbIM
obopygoBaHvemMm, a Takke npasuna obpaweHus C BewectBamuM B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbIMNOMAHEHMIO NabopaTOpHbIX XMMUYECKUX
ONbITOB MO MNOSTYYEHUIO U CcOBMpaHMIo ra3oobpasHbIX BELLECTB (aMMmaka M
YrNeKncnoro rasa);



NPOBOOUTL peakuuu, noATBepXKAalwlmne KadeCTBEHHbIN COCTaB pasfnyHbIX
BELleCTB: pacno3HaBaTb OMbITHbIM MNyTéM Xxnopua-, ©pomna-, woava-,
kapboHaT-, docdart-, cunukat-, cynbdaT-, MOPOKCUL-NUOHbI, KaTUOHbI
aMMOHUS W  WOHbl M3Y4YEeHHbIX MeTansnoB, MPUCYTCTBYOWME B BOOHbIX
pacTBOpax HeopraHMYeCckuUx BELLECTB;

NPUMEHSITb OCHOBHbIE OrMepaunn MbICANTESNIBHON AEATENbHOCTU — aHanus3 u
CMHTE3, cpaBHeHue, 06o6LleHne, cuctemaTm3auumio, BbIIBEHUE MPUYNHHO-
CneaCcTBEHHbIX CBA3EW — ANA U3YyYeHUs] CBOWCTB BELLECTB U XUMUYECKUX
peakuum, eCcTeCTBEHHO-Hay4Hble MeToAbl MOo3HaHus — HabniogeHve,
n3mepeHne, MogenvpoBaHue, aKCnepuMeHT (peanbHbl U MbICIIEHHBIN).



TEMATUYECKOE NMIAHUPOBAHUE

8 KINTACC
HanmeHoBaHue KonunyecTtBo 4yacoB
Ne AneKkTpoHHbIe (UncpoBbIe)
pa3genoB U Tem KoHTpoOnbHble MpakTnyeckue
n/n Bcero obpa3oBaTesfibHble pecypchbl
nporpammbi paboTbl paboTbl
Pasgen 1. NNepBoHavyanbHble XUMUYECKNE NOHATUA
Xnmnsa — BakHast obnacTb
11 €CTEeCTBO3HaHus 1 5 5 Bubnnoteka LLOK
npaKkTU4eCcKon https://m.edsoo.ru/7f41837c
AenaTenbHOCTN YernoBeka
12 BewectBa n xumnyeckne 15 1 Bbubnnoteka LLOK
peakumnn https://m.edsoo.ru/7f41837c
Wtoro no pasgeny 20
Pasgen 2. BaxHeuwue npeacTtaBuTeNI HeOpraHU4YeCKUxX BelecTB
21 Boaayx. Kucnopog. 5 Bubnnoteka LLOK
' MNoHaTMe 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bogopoga. lNoHsatne o 3 1 Bbubnuoteka LUOK
' Kncrnotax u consix https://m.eds00.ru/7f41837¢c
53 Bopa. Pacteopebl. NoHATME 5 1 1 Bubnnoteka LLOK
06 oCHOBaHMsAX https://m.edso0.ru/7f41837c
HOBHbIE KMnacchl
2.4 S:o;)raHMiecj/lc;(C 11 1 1 Bubnmorexa LIOK
. https://m.eds00.ru/7f41837¢c
CoeanHEeHuN
Wtoro no pasgeny 30

Paszpgen 3. Nepunogunyecknm 3akoH u lNepnogunyeckas cuctema xummiyecknx anemeHtoB [1. U. MeHgeneeBa. CTpoeHue
aTomMmoB. XuMmnyeckas cBsisb. OKUCNUTENbHO-BOCCTAaHOBUTESIbHbIE peaKkuum



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Meprognyecknin 3akoH n
lMNepuogunyeckasa cucrtema

Bubnnoteka LLOK

3.1 XAMUHECKIX JMEMEHTOB [1. ! https://m.edso0.ru/7f41837¢c
. MeHoeneesa.
CTpoeHue atoma
Xnmmyeckas cBA3b.
392 OkucnurtensHo- 3 Bubnnoteka LLOK
' BOCCTaHOBUTESbHbIE https://m.edso0.ru/7f41837c
peakumm
bubnuoteka LUOK
Vitoro no pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpemsi 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLUEE KOJIMYECTBO YACOB 68

Nno NnPOrrPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KINACC

KonunyectBO 4YacoB

OnNeKTPOHHbIe

Ne HaumeHoBaHuMe pa3aenoB n Tem (umbpoBbie)
KoHTponbHble [lpakTtnyeckue
n/n nporpamMmmbi Bcero 6 6 obpas3oBaTernibHble
paboTbl paboTbl pecypcbi
Pasgen 1. BewecTBO U XMMU4eCcKme peakumm
11 [MoBTOpEeHune n yrnybneHne aHaHum 5 1 Bubnuoteka LIOK
' OCHOBHbIX pa3fenos Kypca 8 knacca https://m.edsoo.ru/7f41a636
19 OCHOBHblE 3aKOHOMEPHOCTU 4 Bbubnnoteka LLIOK
' XUMUYECKNX peaKLmm https://m.edsoo.ru/7f41a636
13 AneKkTponnTuyeckasa guccoumaums. 3 1 1 Bbubnuoteka LUIOK
' Xnmmyeckme peakuumn B pacteopax https://m.edso0.ru/7f41a636
Wtoro no pasgeny 17
Pasgen 2. HemeTannbl n nx coeguHeHus
21 O6Lwas xapakTepmcTuka XMMN4eCcKnx 4 1 Bbubnnoteka LLIOK
' anemeHToB VIIA-rpynnbl. [anoreHsbl https://m.edsoo0.ru/7f41a636
o | e | o
' pynrsl. Lep https://m.edso0.ru/7f41a636
coeguHeHust
o | e e e | . oo ok
' Pynrel. ’ https://m.edso0.ru/7f41a636
docop n nx coeguHeHust
e | e e ey | & 1 ,  romorea Lok
' - Pynms!. POA https://m.edso0.ru/7f41a636
KPEMHUI N NX COeaUHEHMS
WTtoro no pasgeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3pgen 3. Metannbl u nx coeanHeHus

Bubnnoteka LIOK

31 Obuume caoncTsa MeTannos 4 https://m.edso0.ru/7f41a636
392 BaxHenwme metannbl n nx 16 Bubnnoteka LLOK
' coeUNHeHus https://m.edsoo.ru/7f41a636
WTtoro no pasgeny 20
Paspgen 4. Xumusa v okpyxaroLiasa cpeaa
41 BewectBa 1 maTepuarnbl B XU3HA 3 Bubnnoteka LLOK
' Yyenoseka https://m.edsoo.ru/7f41a636
WTtoro no pasgeny 3
PesepBHoe Bpemsi 3 Bubnmorexa LIOK
P P https://m.edso0.ru/7f41a636
OBLLEE KONMMYECTBO YACOB IO 68

NMPOrPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

NOYPO4YHOE NMNIAHUPOBAHUE

8 KINACC
Ne Konu4yecTBo 4YacoB flara OneKTpOoHHbIe undpoBbLIe
- Tema ypoka KoHTponbHble [lpakTu4yeckune obGpa3oBaTesnibHble
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
Mpeamet xumun. Ponb
XV?MSM B >KM3HM YenoBekKa. 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d210c
Tena n BellecTBa
MNoHATMEe 0 meToaax 1 Bubnmnoteka LIOK
NO3HaHUSA B XMMUK https://m.edsoo.ru/ff0d227e
MpakTnyeckaa pabota Ne 1
«lMpasuna paboTbl B
nabopaTtopuu 1 NpUEmbl 1 Bubnnoteka LIOK
obpalueHuns c https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM
obopynoBaHMeEM»
YucTble BelLlecTBa U CMECH.
Cnoco0bl pjaneneHMH 1 Bubnmotexa LIOK
y https://m.edsoo.ru/ff0d26ca
cmecemn
MpakTtnyeckas pabota Ne 2
«PasgeneHune cmecen (Ha 1 BbubnuoTteka LIOK
npuMmepe OYNCTKU https://m.edsoo.ru/ff0d28c8
NnoBapeHHOMN CONn)»
ATOMbI 1 MOEKyIbI 1 Bubnmoreka LIOK
https://m.edsoo.ru/ff0d2a6¢
XUMNYECKME BNEMEHTDI. 1 Bubnmnoteka LIOK
3Haku (cuMBOIbI) https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XUMNYECKNX 3r1eMeHTOB

[MpocTble n CroOXHbIE

Bubnmnoteka LIOK

8 BellecTBa https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MONEKyNsApHoOe Bubnmnoteka LIOK
yyeHue https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSsIHCTBA cocTaBa
BellecTB. XuMmuyeckas
10 q)ou;imyna. BaneHTHOCTb Bubnmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMWNYECKNX
3M1EMEHTOB
OTHocuTenbHas aTomMHas
11 macca. OTHocuTenbHas Bubnvoreka LIOK
https://m.edsoo.ru/ff0d323c
MOneKynsipHasi macca
MaccoBas gons
12 xmmmqecxo?o anemMeHTa B Brbnmoreka LIOK
https://m.edsoo.ru/ff0d350c
coeauHeHumn
13 KonunyecTtBo BellecTBa. Bubnmnoteka LIOK
Monb. MonsipHast macca https://m.edsoo.ru/ff0d5230
dunsnyeckne n xmmmnyeckune
14 SABNEHNS. XMMmnyeckasi Bubnmorexa LIOK
https://m.edsoo.ru/ff0d37fa
peakums
Mpu3Hakn n ycnosus
15 I'I[?OTeKaHI/ISI immmquKmx Bubnmorexa LIOK
3 https://m.edsoo.ru/ff0d3al16
peakuunn
3aKoH CoxpaHeHnsa Macchbl
16 BELLIECTB. immmqecme Bubnmoreka LIOK
https://m.edsoo.ru/ff0d3b88
ypaBHeHUs
17 BbluncneHna konmyecTsa, Bubnmnoteka LIOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Macchbl BelecTsa no
YPaBHEHNAM XUMUYECKUX
peakunn

https://m.edsoo0.ru/ff0d5708

Knaccudgmkauyus
XUMUYECKNX peaKkLmmn

Bubnmnoteka LIOK

18 (coeonHeHna, pasnoxeHuns, https://m.edsoo.ru/ff0d3f34
3amelleHunsi, obmeHa)
M. B. JlomoHocoB —

19 YYEHbIN-3HLUMKNONEeaNCT. bubnuoTteka LIOK
O6ob6uieHne un https://m.edsoo.ru/ff0d40c4
cucTemaTusaumns 3HaHum
KoHTponbHas pabota Ne1 no

20 Telvlep«BeUJ,echa " Bubnmorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKME peaKLmmy»
Bosgyx — cmech rasos.

21 Cocrtas Bo3ayxa. Kucnopopg Bubnmnoteka LIOK
— 3IEMEHT M NpPOCToe https://m.edsoo.ru/ff0d448e
BewlectBo. O30H
dunsnyeckne n xummyeckne
CBOWNCTBa Kucropoga

22 (peakuun oxmcngHjﬂ Bubnmorexa LIOK

’ https://m.edsoo.ru/ff0d4614
ropeHue). lNoHatne o6
okcuaax
Cnocobbl nony4eHus

23 Kucrnopoga B niabopatopun u Bubnuoteka LLOK
NPOMBbILLITIEHHOCTH. https://m.edsoo.ru/ff0d497a
MpumeHeHne kncnopoaa

4 Tennosoun adpdekT Bubnuoteka LLOK

XUMNYECKON peaKkLnn,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

MOHSATME O
TEPMOXMMUYECKOM
ypaBHEHWM, 3K30- U
SHAOTEPMMYECKUX peakLmaxX

Tonnueo (HedTb, Yrosb U
MeTaH). 3arps3HeHve

Bubnmnoteka LIOK

25 BO3Ayxa, Cnocobbl ero https://m.edsoo.ru/ff0d4c4a
npenoTBpaLleHns
MpakTnyeckasa pabota Ne 3

26 no teme «[lony4yeHve n Bubnuoteka LLOK
cobupaHue kucnopoaa, https://m.edsoo.ru/ff0d4ae2
N3y4yeHne ero CBONCTB»
Bogopoa — anemeHT n

27 I'IpO.D'CTpoe‘D'BeLLI,eCTBO. Bubnmorexa LIOK

https://m.edsoo.ru/ff0d4dd0

HaxoxgeHue B npupoae
dunsnyeckne n xmmmnyeckune

28 CBOWCTBa Bogopoaa. Bubnmotexa LIOK

https://m.edsoo.ru/ff0d4dd0

NMpumeHeHne Bogopoaa

29 [MoHATME 0 Kncnotax u Bubnmnoteka LIOK
consx https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nonyyeHus Bubnnoteka LIOK
BOAopoAa B naboparopumn https://m.edsoo.ru/ff0d4dd0
MpakTtnyeckas pabota Ne 4

31 no teme «llonyvyeHune n Bubnnoteka LIOK
cobumpaHue Bogopoaa, https://m.edsoo.ru/ff0d4f42
n3y4eHne ero CBOMCTBY

32 MonsapHbIn 06BHEM ra3os. Bubnuoteka LLOK

3akoH ABoragpo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BbluncneHmnsa obbeéma,
Konu4yecTBa BelllecTBa rasa

Bubnmnoteka LIOK

33 o €ro N3BEecTHOMY https://m.edsoo.ru/ff0d55a0
KONMYecTBY BeLLecTBa uUnm
00BLEMY
BbluncneHns o6bEMOB rasos
34 Nno ypaBHEHMUIO peakuun Ha Bubnmnoteka LIOK
OCHOBE 3aKOHa 0OBbEMHbIX https://m.edsoo.ru/ff0d5708
OTHOLLEHWUI ra3oB
35 dunsnyeckne n Xumn4eckme bubnuoTteka LIOK
CBOWCTBA BOAbl https://m.edsoo.ru/ff0d587a
36 CocTtaB OCHOBaHUNA. Bubnmnoteka LIOK
MoHaTMe 06 nHamnkaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTersb.
HacblWweHHbIE K
37 HeHaCU:IIJJ,eHHbIe pacTBopbI. Bubnmorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas gons BellecTBa B
pacTtBope
MpakTnyeckasa pabota Ne 5
no teme «lpurotoBneHne
38 pacTBopOB (E)Ol'lpe):l,eJ'IéHHOVI Bubnmorexa LIOK
. . https://m.edsoo.ru/ff0d5eba
MacCoBOW Aonen
PaCcTBOPEHHOIO BeLlecTBay
KoHTponbHas pabota Ne2 no
39 Temep«chnopzu. Bopopoga. Bubnnoreka LIOK
https://m.edsoo0.ru/ff0d6342
Bopa»
Okcuabl: cocTas,
40 Knaccugukaums, Bubnnorexa LIOK

HOMeEHKnaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[MonyyeHue 1 xummnyeckmne
CBONCTBA KUCIOTHbIX,

Bubnmnoteka LIOK

41 OCHOBHbIX 1 aM(POTEPHbIX https://m.edsoo.ru/ff0d664e
OKCM0B
OcHoBaHus: cocTas,

42 Knaccugukaums Bubnuoreka LIOK

’ https://m.edsoo.ru/ff0d67ca
HOMeHKNnaTypa

43 lMony4yeHne n xumun4yeckme Bubnuoteka LLOK
CBOWMCTBA OCHOBaHWUM https://m.edsoo.ru/ff0d67ca
KucnoTtbl: coctas

44 Knaccudukauma | Bubnmorexa LIOK

’ https://m.edsoo.ru/ff0dfee2
HOMeHKNnaTypa

45 [MonyyeHue n xummyeckmne Bubnmnoteka LIOK
CBOWCTBA KNCnoT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue):

46 HOMeHKnaTypa, crnocobsl Bubnuoteka LLOK
Nosly4eHusi, XuMn4eckmne https://m.edsoo.ru/00ad9474
cBOWUCTBa
MpakTtnyeckas pabota Ne 6.

PeweHne

47 aKCNepuMeHTarnbHbIX 3aga4 BbubnuoTteka LIOK
no teme « OCHOBHbIE Knacchbl https://m.edsoo0.ru/00ad9b7c
HeopraHM4ecKkmx
COE€NHEHNN»

"eHeTMyeckas cBA3b Me
48 Kraccamu Heopraquecxy Bubnmoreka LIOK
3 https://m.edsoo.ru/00ad9a50
coeanHeHnn
49 O606weHne n Bubnmnoteka LIOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

cuctemMaTmnsauma 3HaHum

https://m.edsoo.ru/00ad9cb?2

KoHTponbHas pabota Ne3 no
Teme "OCHOBHbIE KIlacchl

Bubnmnoteka LIOK

>0 HeopraHM4Yeckmnx https://m.edsoo.ru/00ad9ela
coeanHeHun"
[MepBble NonbITKM
Knaccudgukaumm XmMmn4eckmnx

51 anemeljtT)OB. L|-l|OH$ITI/Ie o] Bubnmoreka LLOK

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

rpynnax CXoaHbIx
3N1EeMEHTOB
lMepuogunyecknin 3akoH u

50 lMepmnogunyeckas cuctema Bubnmnoteka LIOK
XUMUYECKMX anemeHToB []. https://m.edsoo.ru/00ada52c
. MeHpgeneeBa

53 Mepwuopabl, rpynnbl, Bubnmnoteka LIOK
nogrpynnbl https://m.edsoo.ru/00ada52c

54 CtpoeHue atomoB. CocTas Bubnnoteka LIOK
aTOMHbIX sgep. M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHne aneKTPOHHbIX

55 obono4vek atTomoB Bubnnoteka LIOK
anemeHToB lNepnognyeckon https://m.edsoo.ru/00ada6bbc
cuctemsbl [1. 1. MeHpeneeBa
XapakrepucTuka
XUMUYECKOr MEeHTa n

56 ero noizx?egmsrgi e Bubnmoreka LIOK

y https://m.edsoo.ru/00ada824

Mepnoagnyeckon cucteme [.
N. MenoeneeBa

57 3HauveHue Nepuognyeckoro Bubnmnoteka LIOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3aKoHa Ans pasBUTUSA HayKK
n npaktukn. O. W.
MeHpeneeB — y4Y€HbIN,
negaror v rpaxgaHuH

https://m.edsoo.ru/00ada96e

PesepBHbIN ypOK.
O606LeHve 1

Bubnmnoteka LIOK

o8 CMCTeMaTV,IsaU'Mﬂ 3Hanui / https://m.edsoo0.ru/00adb33c
Bcepoccuickas
nposepoyvHasa paboTa
KoHTponbHas pabota Ne4 no
Teme «CTpoeHne aTtoma.
59 XmmmquKpaﬂ CcBA3b» / Bubnmoreka LIOK
. https://m.edsoo0.ru/00adb486
Bcepoccuickas
nposepo4vHasa paboTa
OneKTpooTpnLaTENbHOCTD
60 aTOMOFI; xmfl)w:lecmx Bubnvoreka LIOK
https://m.edsoo.ru/00adaab8
3N1EMEHTOB
61 MoHHasa xumnyeckas cBs3b Brbnmoreka LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHasi nonsapHas Bubnmnoteka LIOK
XUMU4Yeckasa CBsi3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenondpHas Bubnnoteka LIOK
XMMUYyeckasa CcBA3b https://m.edsoo.ru/00adaab8
BbubnuoTteka LIOK
64 Crenerb okucnenus https://m.edsoo.ru/00adae28
OxkucnutenbHo- Bu6noTeka LIOK
65 BOCCTaHOBUTESIbHbIE

peakuum

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

Okucnutenu u

Bubnmnoteka LIOK

66 BOCCTaHoBUTENMU 1 https://m.edso0.ru/00adb076
PesepBHbIN ypOK.
67 Smiizun:::;seam 1 3HaHUM No 1 Bubnmoreka LIOK
H https://m.edsoo.ru/00ad9cb?2
Teme «CTpoeHne aToma.
Xumuyeckasi cBs3b»
PesepBHbIN YPOK.
bubnuoTteka LIOK
68 Obobuuenme u . 1 https://m.edsoo.ru/ff0d61c6
cuctemaTmsauuns 3HaHUn
OBLUEE KOJIMYECTBO YACOB 68

Nno NnPOrPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KINACC

KonuyecTBO YyacoB

ONeKTPOHHbIe udpoBbIe

Ne Oarta
Tema ypoka KoHTponbHble [lpakTu4yeckune obGpa3oBaTesnbHble
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
[Mepuognyecknin 3akoH.
1 lMepmnogmnyeckas cuctema 1 Bubnmnoteka LIOK
XUMUYECKMX anemeHToB []. https://m.edsoo.ru/00adb59e
N. MenpeneeBa
3aKoOHOMEpPHOCTU B
5 N3MEHEHNN CBOMNCTB 1 Bubnnoteka LIOK
XUMUYECKMX SNIEMEHTOB https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NEPMOLOB
3 Eg;iiﬁ::;::ﬂ / 1 Bubnmnoteka LIOK
https://m.edsoo.ru/00adb7e2
HEeopraHM4YeCcKMxX BELLIECTB
Buabl xmmmnyeckon ceasun m
4 TVII'JIJ'bI KpUCTanmnmnyeckux 1 Bubnmorexa LIOK
. https://m.edsoo.ru/00adbac6
peLeTokK
KoHTponbHas pabota Ne1
no teme «lMoBTOpPEHNE N
5 yrnybnexue sHaHumn 1 1
OCHOBHbIX pa3esnioB Kypca
8 knacca»
Knaccudgmkauyus
6 xmmmqe(fkmx Ip-)l'ea|<Lu/u7| no 1 Bubnmorexa LIOK
https://m.edsoo.ru/00adbcb0
pasnU4YHbIM NpM3HaKam
7 [MoHaTMe o ckopocTn 1 Bubnuoteka LLOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

XUMUYECKOMN peakuunn.
MoHATNE O rOMOreHHbIX U
retTeporeHHbIX peakuynax

https://m.edsoo.ru/00adbe9a

[MOHATME O XMMUYECKOM
paBHOBECUN. q)aKTOpr,
BInAOLLnEe Ha CKOPOCTb

Bubnmnoteka LIOK

8 XUMUYECKOW peakLmnmn u https://m.edsoo.ru/00adc28c
NonoXeHne XMMM4eCcKoro
paBHOBECMUS
KMCNUTEnbHO-
9 (B)OCCCTaHOeBI/ITe(j'IbeIe Bubnvoreka LIOK
https://m.edsoo.ru/00adcade
peakumm
Teopwus
10 ANEKTPONNTUYECKON Bubnnoteka LIOK
auccounaunn. CunbHble K https://m.edsoo.ru/00adcd68
cnabble aNeKTponuTbl
11 MOHHbIe ypaBHEHUS Bubnmnoteka LIOK
peakumnn https://m.edsoo.ru/00add448
XUMmnyeckme cBonucTea
KMCMNOT 1 OCHOBaHWUN B
12 cBeTe npeacTtaBneHnin oo Bubnmotexa LIOK
. https://m.edsoo.ru/00add5d8
3NEKTPONNTUYECKON
anccoumaumm
XnMmn4yeckme CBOMCTBa
Conen B cBeTe
13 npencraeneHun ob Bubnnorexa LIOK
. https://m.edsoo.ru/00add8b2
3NEKTPONUTUYECKON
anccoumaumm
14 [MoHsaTHe o rmgponuse Bubnuoteka LLOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

conen

https://m.edsoo0.ru/00add9d4

O600LwweHne n

Bubnmnoteka LIOK

15 cuctemMaTmsauma 3HaHum https://m.edsoo.ru/00addd12
MpakTnyeckasa pabota Ne 1.

16 «PeweHne Bubnuoteka LLOK
3KCnepuMeHTarbHbIX https://m.edsoo.ru/00addbfa
3agay»

KoHTponbHas pabota Ne2
no teme

17 «QnekTponuTmnyeckas Bubnuotexa LIOK

https://m.edsoo.ru/00addecO
anccoumauns. Xmmuyeckme
peakuunn B pacTBopax»
O6Lwas xapakrepucTuka

18 ranoreHoB. Xummyeckme Bubnnoteka LIOK
CBOWCTBa Ha npumepe https://m.edsoo.ru/00addfe2
xnopa
Xnoposogopoa. ConsHas

19 Kucnorta, XMMu4yeckme Bubnnoteka LIOK
CBOWCTBa, NOsy4yeHne, https://m.edsoo.ru/00adel104
npuMeHeHue
MpakTnyeckasn pabota Ne 2

20 no teme «lony4vyeHune Bubnnoteka LIOK
CONSIHOM KMCNOThI, https://m.edsoo.ru/00ade348
N3y4yeHne e€ CBONCTB»

BbluncneHnsa no
21 YpaBHEHUAM XMMUYECKUX Bubnuoteka LLOK

peakumin, ecnn oguH n3
peareHToB AaH B U30bITke

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

O6Lwas xapakTepucTuka
anemeHToB VIA-rpynnbl

Bubnmnoteka LIOK
https://m.edsoo.ru/00ade64a

23

AnnoTponHble
MoandmKaummn cepbl.
HaxoxaeHue cepbl 1 eé
coeavHeHW B Nnpupoae.
Xnmunyeckme cBoucTea
cepbl

Bubnuoteka LLOK
https://m.edsoo.ru/00ade64a

24

CepoBogopoa, CTpoeHue,
dursnyeckme n xsummnyeckmne
CBOMNCTBa

bubnuoTteka LIOK
https://m.edsoo.ru/00ade802

25

26

Okengbl cepbl. CepHas
Kucnota, punsnyeckme u
XMMUYECKME CBOMCTBA,
npuMeHeHne

XnmMmmnyeckume peakumn,
nexatune B OCHOBE
NPOMbILLIEHHOro cnocoba
nony4eHnst CepHom
KMcnoTtbl. XumMn4yeckoe
3arpsisHeHne OKpyatoLemn
cpeabl CoOeaUHEHUSAMN
cepbl

bubnuoTteka LIOK
https://m.edsoo.ru/00adea28

Bbubnuoteka LIOK
https://m.edsoo.ru/00adec8a

27

BbluncneHne maccoBoun
A0Nn BbIXxo4a npoaykra
peakumnm

BbubnuoTteka LIOK
https://m.edsoo.ru/00adec8a

28

Ob6uwas xapakrepucTuka
anemeHToB VA-rpynnbl.
A30T, pacnpocTpaHeHue B

BubnuoTteka LIOK
https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

npupoae, hmnsnyeckmne un
XUMUYECKME CBOMNCTBA

AMMuMak, ero gousmyeckume u

Bubnmnoteka LIOK

29 XVIMASCKNG CBONCTBA, https://m.edsoo.ru/00adf004
nonyyeHne n NnpuMeHeHne
MpakTtnyeckas pabota Ne 3
30 no Teme «lonyyeHue Bubnuoteka LLOK
aMMuaka, usyyeHue ero https://m.edso0.ru/00adf180
CBOMCTB»
A3oTHas kucnora, eé
31 domsnyeckme n xm;vmqecme Bubnmorexa LIOK
y https://m.edso0.ru/00adf306
CBOWNCTBA
Mcnonb3oBaHue HUTpaToB
N conen aMMOHUS B
KayecTBe MUHeparnbHbIX
32 yooopeHun. memquKoe Bubnmorexa LIOK
- https://m.edso0.ru/00adf518
3arpsisHEHME OKpYyXatoLen
cpeabl COeaNHEHNSMN
asoTa
docdop. Okeng docdopa
33 (V) n bochopHas kucnoTa, Bubnnoteka LIOK
Pun3myeckme n Xumn4eckmne https://m.edsoo.ru/00adf68a
CBOWCTBA, NornyvyeHue
Mcnonb3oBaHue dpocaToB
B Ka4eCTBEe MUHepasnbHbIX
34 yaobpeHui. 3arp23HeHme Bubnuoteka LIOK
y https://m.edsoo.ru/00adfc20
npupoaHon cpenbl
dochatamm
35 Yrnepog, Bubnuoteka LLOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

pacnpocTpaHeHne B
npupoae, hunsnyeckmne u
XUMUYECKMEe CBOMNCTBA

https://m.edsoo.ru/00adfd9c

Okcuapbl yrnepoga, nx
Cbl/l3l/l‘-IeCKVIe n XuMmmnyeckmne

Bubnuoteka LLOK

36 cBOMCTBA. JKOMOrMHeckmne https://m.edsoo.ru/00adfebe
npobnemsl, CBsA3aHHbIE C
okcuaom yrnepoaa (1V)

37 YronbHasi kucnorta v eé Bubnnoteka LIOK
conu https://m.edsoo.ru/00ae006¢c
MpakTtnyeckas pabota Ne 4
no teme "Mony4eHne

38 Yrrekncnoro risa. Bubnmorexa LIOK

https://m.edsoo.ru/00ae027e

KauecTBeHHas peakuusi Ha
kKapOoHaT-noH"
lMepBOHaYanbHbIE NOHATUSA

39 06 opraHun4eckmnx Bubnmnoteka LIOK
BellecTBax Kak o https://m.edsoo.ru/00ae054e
coeanHeHusX yrnepoaa

40 KpemHuin n ero coeguHeHus Bubnmotexa LIOK

https://m.edsoo0.ru/00ae080a

MpakTnyeckasn pabota Ne 5.
PeweHne

a1 3KCnepuMeHTarbHbIX 3aga4 Bubnuoteka LLOK
no Teme «BaxHenwune https://m.edso0.ru/00ae0bf2
HemMeTannbl U nx
COeauHEeHUs»

42 KoHTponbHas paboTta Ne3 Bubnuoteka LLOK

no teme «BaHenwwume

https://m.edsoo0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HemeTanmnbl U UX
coeguHeHusa»

O6wan xapakTepucTuka
XMMUYECKNX 3NTIEMEHTOB —
meTannos. MeTtannunyeckas

Bubnmnoteka LIOK

43 CBASL W MeTananeCKaf' https://m.edsoo.ru/00ael03e
Kpuctannuyeckas peLuéTka.
dunsnyeckmne ceomncTea
MeTannos
XnmMmn4yeckme cBOMCTBa
44 MeTarnnos. bubnuoTteka LIOK
ONEKTPOXNMUYECKUN pag https://m.edso0.ru/00ael156
HanpsHkeHUn meTansnos
O6wme crnocoobbl
nosly4eHnst MeTarnsosB.
Cnnasbl. BeluncneHmsa no
45 YpPaBHEHNAM XUMUYECKNX Bubnmorexa LIOK
y https://m.edso0.ru/00ael156
peakuuin, ecrnv OauH n3
peareHTOB COAEPXMUT
npumecwu
46 lMoHATME O KOppPO3UK Bbubnuoteka LIOK
MeTasnnos https://m.edsoo0.ru/00ael278
BbubnuoTteka LIOK
4t enodrele metannb! https://m.edsoo0.ru/00ael4b2
48 Oxkcunabl 1 rmapokenapl Bubnuoteka LLOK
HaTpuA 1 Kanus https://m.edsoo.ru/00ael4b2
I.Ll,enquosemeanbie BubnoTeka LIOK
49 MeTanmnbl — Kanbuun n

MarHum

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

BaxkHenwme coegmnHeHus

Bubnmnoteka LIOK

50 KanbLuus https://m.edsoo.ru/00ael5e8
51 O606weHne n )
cucTtemaTusaumsi 3HaHumn
50 YKécTkocTb BOAbI U Bubnmnoteka LIOK
cnocobbl e€ ycTpaHeHus https://m.edso0.ru/00ae1886
MpakTnyeckas Ta Ne
53 n: E:eme ?;i;(gmrk)sgob aBO,D,bIG Bubrmotexa LIOK
. " https://m.edsoo.ru/00aelae8
N MeToabl €€ yCTpaHeHus
y Bubnnoteka LIOK
o4 AntoMMHY https://m.edsoo.ru/00aelc64
55 AmdoTepHbIE CBONCTBA Bubnnoteka LIOK
oKkcuaa u rmgpokcunaa https://m.edsoo.ru/00aelc64
Bbubnuoteka LIOK
o6 HKeneso https://m.edso0.ru/00ae1d86
Okecuabl, rmapokcuabl 1
57 conmilkenesgp(ll) Milkenesa Bubnmorexa LIOK
an https://m.edso0.ru/00ae35e6
58 O06o0LwweHne n
cucTtemaTusaums 3HaHumn
MpakTuyeckas paborta Ne 7.
PeweHne
59 3KCnepuMeHTarbHbIX 3aga4 Bubnuoteka LLOK
no teme «BaxHenwue https://m.edsoo.ru/00ae3de8
MeTannbl U ux
COeaVHEHUs»
60 Bbluncnexmsa no Bubnmnoteka LIOK

YpaBHEHUAM XUMUYECKNX

https://m.edso0.ru/00ael750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peakuunn, ecrnv oguH n3
peareHTOB faH B U30bITke
U CoaepPXUT NpumMecu.
BbluncneHna maccosoun
A0nKn BbIXxo4a npoaykra
peakumnm

O600LwweHne n

61 cuctemMaTm3aauuna aHaHum
KoHTponbHas paboTta Ne4
62 no Teme «BaxHenwune
MeTanmbl U nx
COeANHEHUSI»
6@ | noseemmemmormmn BuGrmorer LIOK
A https://m.edsoo.ru/00ae3f50
yenoseka
64 Xnmuyeckoe 3arpsisHeHue Bubnmnoteka LIOK
oKpyXXatoLien cpeapl https://m.edso0.ru/00ae4270
65 Ponb xvmum B peLieHmm Bubnnoteka LIOK
3Konormyeckmx npobnem https://m.edso0.ru/00ae4270
PesepBHbIN ypOK.
b K
66 O600LWweHne n mbnmoreka LIO
. https://m.edsoo.ru/00ae0d0Oa
cucTemaTusaumns 3HaHuM
PesepBHbIN ypOK.
67 OBobLLeHMe 1 BubnuoTteka LIOK
. https://m.edsoo.ru/00adb33c
cucTemaTusaumns 3HaHuM
PesepBHbIN ypOK.
68 OBoBLIeHYe 1 Bubnmnoteka LIOK

cuctemMaTmsauunsa aHaHumn

https://m.edsoo0.ru/00ad9ch?2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBLUEE KONMYECTBO YACOB
Nno NnPOrrPAMME



NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATENIbHON NPOrPAMMbI

8 KITACC

Kop
npoBepsemMoro
pesynbTaTa

MpoBepsieMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTeNnbLHOM NPOrpaMmMbl OCHOBHOIO
obLero obpasoBaHus

1

Mo Teme: «[lepBOHaYarnbHble XMMUYECKNE MOHATUAY

11

pacKkpbliBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUNA: aToM,
MOMneKyna, XMMWYECKUA SfeMeHT, MpoCcToe BELLECTBO,
CNOXHOE BEeLEeCTBO, CMeCb (0AHOpOAHAas U HeoaHOopoaHas),
BafnieHTHOCTb, OTHOCUTENbHas aToOMHas W MOMeKynsapHas
Macca, KONMUYeCTBO BELLECTBA, MOJSib, MOMspHas Macca,
MaccoBasi OOnA XUMWUYECKOro 3riemMeHTa B COeAUHEHUN,
MOSISIPHBIN  OOBEM, XMMUYECKas peakuusi, Krnaccudoukauumsi
peakuumn: peakuum COEAMHEHUS, pPeakunn pPasfnoXeHus,
peakumn  3aMeLleHusi, peakumm  obmeHa, 9K30- U
9HOOTEPMUYECKME peaKkumn, TensioBon apgekT peakuum,
pacTtBop, MaccoBad gons  BewectBa  (NpoueHTHas
KOHLUEHTpaums) B pacTtBope

1.2

NN CcTpnpoBaTb B3aMMOCBA3b OCHOBHbIX  XMMWYECKUX
NOHATUN U NMPUMEHATb 3TN NOHATUA MNMPU ONMCaHNN BeLLEeCTB U

NX NpesBpaLLeHnin

1.3

1.4

15

MCMONb30BaTb XMMWYECKYHD CUMBOJIMKY [ANSl COCTaBleHus
cbopMyn BELLECTB U YpaBHEHWUIA XMMUYECKUX peakLmi
pacKpbiBaTb CMbIC/T 3aKOHOB COXpPaHEHUSI MacCbl BELLECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MONEKYNSPHOIO  YYeHus,
3akoHa ABoragpo

onpenensiTb BaneHTHOCTb aTOMOB 3/1EMEHTOB B GUHapPHbIX

coeanHeHnAax

1.6

KnaccuduuMpoBaTb XUMUYECKMe peakuum (no uucny wu
COCTaBYy Y4yacTBYWLLMX B peakuuu BeLLecTB, Mo TEnrnoBoMy

ahpekTy)




1.7

1.8

BblMUCIIATE OTHOCUTENIbHYKO MOJIEKYIAPHYIO WU  MOJIAPHYHO
MaccChbl BELECTB
BblMUCIIATL MaCCOBYKO AOO0J1K0 XMMUYECKOro JarieMeHTa Mo

dopmyne coeanHeHus,

1.9

Bbl4UCIIATb MaCCOBYIO A0S0 BELWECTBa B pacTBope

1.10

NnPpUMEeHATb eCTeCTBEHHOHay4YHbleé MeTOoAdbl MO3HAaHUA —
HabnogeHue, n3amepeHmne, wmoagernimpoBaHune, 3IKCNEepuMeHT

(peanbHbIN N MbICIIEHHBIN)

2.1

2.2

Mo Teme: «BaxHenwuve npencraBuTenn HeoOpraHNYECKUX

BEeLLLeCTB»
PacKpbIBaTb CMbICIT OCHOBHbIX XUMWUYECKUX MOHATUIA: OKCUA,
KucrnoTa, OCHOBaHWe, Corb

onpenenaTb NPUHAANEXHOCTb BeLLEeCTB K onpeaenéHHoMy

Knaccy coeuHeHun no popmynam

2.3

KnaccuduumMpoBaTb HEOpraHM4eckne BeLecTsa

2.4

2.5

2.6

2.7

XapakTepu3oBaTb (OnucbiBaTb) obLIME XMMUYECKME CBOWMCTBA
BELLECTB pasfMyHbIX KNaccoB, MOATBepXaas onucaHve
npMMepamMm MOSEKYNSIPHbIX YPABHEHUIN COOTBETCTBYHOLLMNX
XMMUYECKMX peakumi

NPOrHo3npoBaTb CBOWMCTBA BELLECTB B 3aBUCMMOCTU OT WX
Ka4eCTBEHHOIo COCTaBa, BO3MOXXHOCTU npoTeKaHnAa
XUMUYHECKNX I'IpeBanJ,eHMﬁ B Pa3JIN4HbIX YCNOoBUAX

cnefoBaTb NpaBunam Monb30BaHUS XMMUYECKOW NOCyaon n
nabopatopHbiM  obopygoBaHMeM, a Takke npaBunam
obpalleHunsa ¢ BellecTBaMmm B COOTBETCTBMU C MHCTPYKLMSIMA
MO BbIMNOMHEHMIO NABOPATOPHLIX XUMUYECKMX OMbITOB MO
nony4yeHunto n cobmpaHmio rasoobpasHbix BeWECTB (Bogopoaa
N Kncrnopoga), NPUroTOBMEHUIO PacTBOPOB C OnpeaenéHHON
MacCoBOW [ONen pacTBOPEHHOIO BellecTBa, NNnaHMpoBaTb U
NPOBOANTbL XMMWYECKME IKCMEPUMEHTbI MO pacno3HaBaHUIO
pPacTBOPOB LUEMNoYen M KUACMOT C MOMOLLB WHOUKATOPOB
(nakmyc, deHondTanenH, MeTunopaHx u gpyrue)

npoBOoOuUTb paC‘-IéTbI Nno ypaBHEHUIO XUMUYECKON peakunn

Mo Teme: «llepnogunyeckuin 3akoH un Neprnognyeckas cuctema




xnummnyecknx anemeHtoB [. W. MeHpgeneesa. CTtpoeHue
aToOMOB. Xumunyeckas CBSi3b. OkucnutenbHo-

BOCCTAHOBUTEJIbHbIE peaKUunmn»

3.1

packpbiBaTb CMbIC/T OCHOBHbIX XMMWYECKUX NOHATUN: A40p0
aTtoma, SJ'IeKTpOHHbIIZ cnonM aTtoma, artomHas Op6VITaJ'Ib,
pagnyc atomMa, XMuMn4deckada CBA3b, NMosiApHada U HenomnAapHad
KoBalneHTHaa CBA3b, JJIEKTpooTpuuaTesibHOCTb, WOHHaA

CBA3b, NOH, KATUOH, aHNOH, CTENeHb OKNCIEeHNA

3.2

KJ'IaCCI/IC*)I/ILI,VIDOBaTb XUMUNYEeCKne arnemMeHTbl

3.3

onucbiBaTb M XapakTtepusdoBaTb  TabnuuHyio  dopmy
MNepuoanyeckon CUCTEMBI XUMUYECKNX 3N1EMEHTOB:
pasnuyatb MNOHATUA «rnaBHas nogrpynna (Arpynna)» u
«noboyHasa noarpynna (brpynna)», «mansie» n «bonbLine»

nepuoapl

3.4

packpbiBaTb  cwmbicn  [lepuogmyeckoro  3akoHa  [.W.
MeHpgeneeBa: 4eMOHCTpMpoOBaTb NOHMMaHWE NePUOaNYECKON
3aBUCMMOCTU CBOWCTB XUMWUYECKUX INIEMEHTOB OT WX

nonoxeHusa B lNepuognyeckon cncreme

3.5

3.6

COOTHOCUTb 0003Ha4YeHusi, KoTopble uMerTca B Tabnuue
«lNepmnognyeckas cuctema XuMMmmyeckux anementos [.U.
MeHngeneeBa» C 4YUCMOBLIMU XapakKTEPUCTUKAMU CTPOEHUSA
aTOMOB XUMMUYECKMX 3feMeHToB (CcocTaB W 3apsag sapa,
obuiee 4MCno O9nNEeKTPoOHOB W pacnpegerneHne ux no
SNEKTPOHHbLIM CIOSIM)

onpepnendaTb CteneHb OKUCIeHnA O3JIEMEHTOB B 6I/IHaprIX

coeaMHeHnAX

3.7

onpenensitb BUA4 XMMUYECKON CBSA3M (KOBarieHTHas MU MOHHas)
B HEOPraHWYEeCKUX COEAMHEHMUSAX

9 KINACC

Kopn
npoBepsieMoro
pe3ynbTaTta

1

MpoBepsieMbie NpegMeTHbIe pe3yribTaTbl OCBOEHUSA
OCHOBHOM ObOpa3oBaTesiIbHOW NPorpamMmMbl OCHOBHOIO
obwero obpasoBaHuna

Mo Teme: «BeliecTBO U XxMmmnyeckas peakuuna»




11

1.2

1.3

1.4

1.5

packpbiBaTb CMbICIT  OCHOBHbIX  XMMWYECKMX MOHATUN:
pPacTBOpP, ANEKTPONUTbI, HEANEKTPONNTLI, ANEKTPONUTUYECKaS
anccoumaumsa, peakumm WOHHOro obmeHa, kaTtanusaTop,
XMMMYECKoe paBHOBecue, obpaTumble U HeobpaTumble
peakumm, OKUCIUTENTbHOBOCCTAHOBUTESbHbIE peakumm,
oKMcnnTenb, BOCCTaHOBUTESb, OKMCIIEHNE "
BOCCTaHOBMEHNE, annoTponusa, aMmOTEPHOCTb, XMMUYecKast
CBSI3b (koBaneHTHas, NOHHa4, MeTannuyeckas),
Kpuctannuyeckas peléTka, chnnaBbl, CKOPOCTb XMMMUYECKOMN
peakumnm

WUNNICTPUPOBaTb  B3aUMOCBSI3b  OCHOBHbIX  XMMWYECKUX
NMOHATUN U NMPUMEHSATL 3TN NMOHATUSA NPU ONUCaHUN BELLECTB U
nX NpespaLLeHni

COCTaBfiATb YpPaBHEHUS 3NEeKTPONMTUYECKON auccoumaumnm
KMCNOT, LUefioyen W cofien, MNnosfiHble W COKpaLUlEHHble
YypaBHEHNA peakuum MOHHOro obmeHa

pacKkpbiBaTb CYLIHOCTb OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
peakuuit NocpeacTBOM COCTaBMeHUs aNeKTpoHHoro GanaHca

3TUX peakunmn

NPOBOAUTL PACYEThI MO YPaBHEHMIO XMMUYECKON peakLmm

2.1

Mo Temam: «HemeTannbl n nx coeguHeHus» n «Metannbl u

nx coeanHeHunsa»

XapaktepusoBaTb (onucbiBaTb) obwmne wu cneundmnyeckne
XUMUYECKNE CBOMUCTBA MPOCTbIX W CHOXHbIX BELLECTB,
noagTeBepxgas onucaHue npuMepamu  MOJSIEKYNSPHbIX U

MOHHbIX YpaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKNX pPeaKLmin

2.2

COCTaBNATb  YPaBHEHUS  peakuuin,  noaTBepXXAatoLmnx
CYLLECTBOBaHME TFEHEeTUYECKON CBSI3M Mexay BellecTBaMu

pas3rnin4vHbIX Knaccos

2.3

NporHo3npoBaTb CBOWMCTBaA BELLECTB B 3aBUCMMOCTM OT WX
CTpOEHUA, BO3MOXXHOCTU NnpoTeEKaHnA XNUMUNYECKnNX

I'IpeBpaLIJ,eHVIVI B pa3JIN4HbIX yCNnoBnAX

2.4

crnepoBaTb npaBuiiaM Monb30BaHMS XMMUYECKOW MOCYOAON U
nabopartopHbim  obopygoBaHMEM, a Takke npaBunam
obpallleHus ¢ BewecTBaMn B COOTBETCTBUN C UHCTPYKLMSMM




Mo BbINOMHEHNIO NabopaTopPHbIX XUMWUYECKUX OfMbITOB MO
MONy4YeHno U cobupaHnio rasoobpasHbIX BELLECTB (amMMmuaka

N YrIeKNCnoro rasa)

2.5

3.1

NpoBOAMTbL  peakuMu, noaTBepXOallne KayeCTBEHHbIN
COCTaB pPasfuyHbIX BELLECTB: pacno3HaBaTb OMbITHbIM MyTEM
xnopua-, 6pomng, wvogua, kapboHnaT, docdaT, cunukar,
cynbdat, MAPOKCUAMOHbBI, KaTMOHbl aMMOHWUHA,  WOHbI
M3y4YeHHbIX  MeTanmnoB, MPUCYTCTBYWOLWME B  BOAHbIX
pacTBOpax HEOPraHMYeCcKMX BELLLECTB

Mo Teme: «Xnmusa 1 okpyxaroLiasa cpega»

packpbiBaTb CMbICIST OCHOBHbIX XUMWYecknx noHaTur: [MOK

BelecCTBa, KOppo3nAa MeTarsioB

3.2

NPUMEHSATb OCHOBHblE onepauum MbICITUTENTbHOMN
AEeATENbHOCTU — aHanu3 N CUHTE3, cpaBHeHMe, o0b6obLieHme,
cuMcTeMatusauuio,  BbISIBMEHME  MPUYMHHO-CNEACTBEHHbIX
CBA3EM — ONA WU3YyYEeHUs1 CBOWCTB BELECTB M XUMUYECKUX
peakuumn; eCTeCTBEHHOHay4Hble MeToAbl MNO3HaHuA  —
HabnogeHne, uM3MepeHne, MoaenupoBaHWE, SKCNEPUMEHT
(peanbHbIN N MbICIIEHHbIN)




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXXAHUA

8 KITACC

Koa
1

11

lNMpoBepsieMbIn 3NeMeHT coaiepXXaHuaA
[MepBoHa4yanbHble XUMUYECKMNE MOHATUS
MpeameTt xMmun. Pofib XMMUKU B XMU3HWU YernoBeka. XMMUA B CUCTEME
Hayk. Tena un BewecTtBa. Pusnyeckme CBOMCTBaA BelleCcTB. ArperaTHoe

COCTOAHME BELLEeCTB

1.2

1.3

1.4

MoHsATME O mMeTogax NMO3HaHUSA B XUMUWU. YnCTble BeLecTBa U CMECMW.

Cnoco6bl pasgeneHunsi cMecei

ATOMbI U Monekynbl. XMMmnyeckme anemeHTtbl. CMMBOSbI XUMUYECKMX
anemMeHToB. pocTble U CroxHble BelwecTBa. ATOMHO-MOMEKYNsipHOe

yJyeHune

Xumndeckas (bopmyna. BaneHTHOCTb aTOMOB XMMMUYECKUX SNIEMEHTOB.
3akoH nocToAHcTBa cocTtaBa BeuwecTtB. OTHocuTenbHads aTomHas
mMacca. OTHocuTenbHas MOJeKyndapHad Macca. MaccoBas pons

XMMN4EeCKOro arnemMmeHTa B coeamHeHnmn

15

1.6

KonunyectBo BewectBa. Monb. MonapHas wMacca. BsanmocBssb
KonmyecTBa, Macchl U YnCcna CTPYKTYPHbIX eguHuL BewecTBa. PacyéThl

no oopmMysiamMm XMMNYECKUX COeANHEHUI

dunsnyeckne M XuUMMYeckme sBneHusl. Xumumyeckas peakumsa un eé
npu3Hakn. 3akoH COXPaHEHWs Maccbl BewecTtB. XUMUYECKUEe
ypaBHeHunsa. Knaccudukaumsi XMMUYECKUMX peakumin (coeguHeHus,

pasnoXeHus, 3ameLleHns, obmeHa)

1.7

XUMNYECKUA SKCNEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCyaoun, C
npasunammn pabotel B nabopatopym u npuémamu obpalieHus c
nabopaTtopHbiM 000pyagOBaHMEM, M3YyYEHME U OnNuUcaHue U3an4ecKnx
CBOMCTB  00pasuoB  HeopraHMYeckMx  BellecTB,  HabnoageHue
dusnyeckmnx (nnaeBneHve BOCKa, TagHWEe NbAa, pacTupaHue caxapa B
CTYMNKe, KUMEHNE N KOHOEHcaunsa BOAbl) U XMMUYECKNX (TOpPEHUE cBeuM,
npokanvBaHne MeaHoW NPOBOSIOKN, B3aUMOLENCTBME MeNa C KUCNOTON)
SBMEHWN, HabngeHne n onnucaHMe NpU3HaKoB NPOTEKAHNSA XUMNYECKNX
peakunn (pasnoxeHwe caxapa, B3aMMOLENCTBUE CEPHOM KUCIOTbl C
xnopugom Gapus, pasnoxeHue rungpokcuaa meau(ll) npyu HarpeBaHun,




2.1

B3ammogencteme xenesa ¢ pactBopom conn megu(ll), wmnsydenHue
cnocoboB pasgeneHns cmecen (C NOMOLWbID MarHuTa, punbTpoBaHue,
BblNapvBaHune, OUCTUNNAUMA, Xpomartorpadums), NpoBeLeHUE OYUCTKU
noBapeHHON conu, HabngeHne n onucaHne pedynbTaToB NPOBEAEHNS
onbiTa, WNNIOCTPUPYIOLLLErO 3aKOH COXPaHEHWst Macchl, CO3daHue

Mozenen Mornekysn (LapoCTepXHEBbIX)
BaxHenwuve npencraBuTenm HeopraHMYeCckMxX BeLLEeCTB

Bosgyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopog — anemMeHT wu
npocToe BeLLlecTBO. HaxoxaeHne kucnopoga B npupone, usndeckme u
Xnumuyeckne ceouctBa (peakuumn ropeHus). Okcugbl. [lpumeHeHue
kncnopoga. Cnocobbl nonyyeHust Kucnopoga B nabopaTtopumn wm
npomblwneHHocTn. KpyroBopoT kucnopoga B npupoge. O30H -

annoTponHas moandukaums kucnopoaa

2.2

2.3

TennoBon  3PEKT  XMMUMYECKOM  peakumn,  TepMOXUMUYECKne
YPaBHEHUSA, 9K30- M IHOOTEPMUYECKME peakumn. TonnmBo: yronb U
MeTaH. 3arpsi3HeHue BO34yxa, YCWUIIeHME MapHUKOBOro addekTa,
paspyLueHre 030HOBOrO CIlost

Booopon — anemeHT M npocToe BellecTBo. HaxoxaeHwe Bogopona B
npupoge, omsmyeckne n XMMMYeckne CBOWCTBA, NMPUMEHEHME, crocobbl

nony4vyeHu4. Kucnotbl 1 conu

2.4

MonsapHbIn 06bEM rasos. Pacy€Ttbl N0 XMMMUYECKMM YPaBHEHNSAM

2.5

2.6

dunsnyeckne ceomctea Boabl. Boga kak pactBopuTenb. PacTBopbl.
HacblLweHHbIE N HEHaCbIWEHHbIE pacTBOpbl. PacTBOpMMOCTbL BELWECTB B
Boge. MaccoBasi gons BewlecTBa B pacTBope. XMMUYECKME CBOWCTBA
Boabl. OcHoBaHusA. Ponb pacTBOpPOB B NMpUpoOAE N B XU3HWM YenoBeka.
KpyroBopoT Boabl B npupoge. 3arpsasHeHne npupoaHbix Bog. OxpaHa u
O4YMCTKa NPMPOAHbIX BOA

Knaccudmkauyus HeopraHn4YecKnx COeNHEHUN. Okenabl.
Knaccudpumkaums okcmpgoB: coneobpasytowime (OCHOBHbIE, KUCNOTHbIE,
amoTepHble) U Heconeobpasywwme. HomeHknatypa OKCUOOB.
dunsnyeckne n XumMmn4eckme CBomcTea okcnaos. NonyvyeHne okenaos

2.7

OcHoBaHusa. Knaccudumkaumsi oCHOBaHW: LWENOYN U HEPaCTBOPUMbIE
OCHOBaHuMA. HoOMeHknaTypa OCHOBaHUW. Pusmyeckme u XMMUYECKUE

cBOKCTBa OCHOBaHuN. [lonyyeHne ocHoBaHWi

2.8

Kucnotbl. Knaccudgukaums kmcnot. HomeHknatypa kucnot. dusmyeckme




2.9

N XMMUYyeckme csBouctBa kucnot. Pag aktmBHoctn metannos H.H.
BekeTtoBa. NonyyeHue kucnot
Conu. HomeHknatypa conen. dusmyeckne uM XuUMMYecKne CBOMCTBA

cosnen. lNonyyeHne conen

2.10

"eHeTuyeckas cBs3b mMexay KrnaccamMmm HeopraHnM4yeckmnx coeaguHeHun

2.11

XUMNYECKUIA SKCMEPUMEHT: KadeCTBEHHOEe ornpefeneHne copepxaHus
Kaucropoga B BO3gyxe, nonyyvyeHue, cobupaHue, pacnosHaBaHue U
n3y4yeHne CBONCTB Kucrnopoaa, HabnogeHne B3aMmMogencTBUS BeLLeCcTB
C KUCIOPOAOM M YCrOBMSI BO3HMKHOBEHMS M MPEKpaLLeHUs1 ropeHus
(noxapa), o3HakomneHne c obpasuamMmm OKCMAOB M OMNUCaHue ux
CBOWNCTB, NoflyyeHne, cobmpaHue, pacno3HaBaHMe U U3yYeHne CBONCTB
Bogopoaa (ropenHue), B3anmogenctene sogopoga ¢ okcuaom megu(ll)
(BOBMOXHO  MCMonNb3oBaHWE  BuaeomaTepuwanoB),  HabnwogeHue
obpa3uoB BelwecTB konuyectBoM 1 Momnb,  uMccregoBaHue
0COBEHHOCTEN pPacTBOPEHUS BELLECTB C PasfMYHON pacTBOPUMOCTbIO,
npUroToBfieHNe pPacTBOPOB C ONpedenéHHoOM MaccoBOW  [Onen
pacTBOPEHHOrO BellecTBa, B3aMMOAEWCTBME BOAbI C MeTannamu
(HaTpmnem n kanbumem) (BO3MOXHO UCMONb30BaHME BugeomaTepmuarnos),
onpegeneHne pacTtBOPOB KUCHOT U LWEeSoYen C MOMOLLbIO MHANKATOPOB,
nccnepgosaHne o06pasuUOB  HEOPraHUMYecKkMx BewecTB  pasfnNyYHbIX
KnaccoB, HabniogeHne M3MeHeHUs OKpackM MHOAMKATOPOB B pacTBOpax
KACMOT W LWenoyen, msyvyeHune B3aummoenctsma okcuga megu(ll) c
pacTBOPOM CEPHOM KUCMNOTbl, KWACNOT C MeTannamu, peakuuin
HenTpanusauumn, nonyvyeHme HepacTBOPUMbIX OCHOBAHWW, BbITECHEHWE
ogHOro  MeTanna  gpyrmm M3 pacTBopa  COMM,  pelueHue
9KCMepuUMeHTanbHbIX 3agad no Teme  «BaxHenwume  knacchl

HeopraHM4YecKnx coeNHEHNN»

Mepuogunyecknin 3akoH n lNepuogunyeckasa cnctema XMMNMYeCKUX
anemeHToB [1.1. MeHgeneea. CTpoeHne atoMoB. XuMuyeckas cBs3b.

OKMCnMTENbHO-BOCCTAHOBUTESbHbIE peakuunmn

3.1

3.2

[MepBble NOMNbITKA Kraccugukaumm XMMnM4eckux anemeHToB. lNoHaTne o
rpynnax CXOAHbIX 9NEeMEHTOB (LEerNoYHble WU  LWeNOYHO3EeMESbHbIE
MeTansbl, ranoreHbl, UHEPTHbIE rasbl). ANEeMeHTbl, KOTopble 0bpasytoT
amdoTepHble OKCUAbl U TMOPOKCUAbI

I'Iepmop,mquKMVl 3aKOH. I'Iepmo,u,mquKaﬂ cncrema XNUMNYECKNX




3.3

3.4

3.5

3NeMeHTOB 0.n. MeHpeneesa. KopoTkonepuoaHas "
AnvHHonepuogHaa dopmbl  [epuognyeckon cCUCTEMbl  XUMWYECKUX
anemenToB .M. MeHaeneesa. NMepnoapbl u rpynnbl. PU3NYECKUIA CMbICIT

nopAaaKoBoro HomMepa, HoMmepos rnepuoaa un rpynrbl 31eMeHTa

CtpoeHne atomoB. CocTaB aTOMHbIX daep. WM3oTonbl. ONEeKTPOHbI.
CTpoeHne aneKkTpOHHbIX obono4vek atomMoB nepBbiXx 20 XUMUYECKUX
3NemMeHToB Mepuoanyeckomn CUCTEMbI O.n. Menpeneesa.
XapaKkTepuctmka XMMUYECKOro 3fieMEHTa MO €ro MOJfIOXKEHUIO B
Mepuogunyeckon cucteme .. MeHgeneesa

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XMMUYECKNX INTIEMEHTOB,
MEeTanIMYecknx N HemeTannM4eckmx CBOMCTB NO rpynnam u nepunogam.
3HaveHue [lepuognyeckoro 3akoHa wu [lepuognyeckon CUCTEMbI
XUMUYECKUX OJMEMEHTOB [ONa pasBuTUS Haykm u  npaktuku. [O.U.
MeHOeneeB — yY4EHbIN U rpaxxgaHuH

Xnmunyeckasi cBaA3db. KoBaneHTHas (nonsipHas W HenonsipHasi) CBs3b.

3J'IeKTp00TpI/ILI,aTeJ'IbHOCTb XUMUYECKMX 3N1eMEHTOB. VIOHHas cBsI3b

3.6

3.7

CteneHb okucnexHmsa. OKUCANTENbHOBOCCTAHOBUTESbHbIE peakuunn.
I'Ipou,eCCbl OKuclneHunA n BOCCTAHOBJIEHUA. Okncnutenu n
BOCCTAHOBUTEIN

XNMUYECKUI IKCNEPUMEHT: n3ydeHne obpasLoB BeLeCcTB MeTansnoB 1
HEeMeTanmnoB, B3auMMOAEWCTBME T[MOpoOKCMAA LUMHKA C pacTBopamMu
KMCAOT U LWenoven, npoBedeHne onbIToB, UNNMICTPUPYIOLLMX NPUMEPDI
OKMCNUTENbHO-BOCCTAHOBUTESNbHBIX  peakumin  (ropeHue,  peakuuu
pasnoXxeHus, CoeAMHEHNS)

9 KINACC

Kon

11

lNMpoBepsieMbIN 3N1IeMEHT coaepKaHuUA

BeluecTBo 1 xmmmnyeckas peakuusi. [loBTopeHue

Mepuognyecknn  3akoH. [lepuognyeckada cuctemMa  XMMUYECKUX
anemeHToB [./. MeHgeneesa. CTpoeHne atoMoB. 3aKOHOMEPHOCTU B
N3MEHEHNN CBOWCTB XMMWYECKUX INIEMEHTOB MNEepBbIX TPEX Mepuoaos,
Kanusa, Kanbums U UX COeOVHEHWN B COOTBETCTBUM C MOSIOXEHUEM
anemeHToB B lNepuognyeckon cncteme n CTPOEHMEM UX aTOMOB




1.2

CTtpoeHuve BelLecTBa: BUAbI XMMUYECKON CBA3U. TUNbI KpUCTaNIMYeckux
PEeLETOoK, 3aBUCMMOCTb CBOWCTB BeLlecTBa OT Tuna KpUCTanimMyeckom
PEeLETKM N Bnaa XxmMmmyeckon csasu. Knaccudukauma n HomeHknatypa
HeopraHM4yeckMx BellecTB (MexayHapooHas W TpuBManbHas).
XvMU4eckne CBOMCTBA BELLECTB, OTHOCSLLUMXCA K pasfMyHbIM Knaccam
HeopraHM4YeckMx COeAUHEHUN, TreHeTudeckas CBS3b HeOopraHU4eckux

BELLLEeCTB

1.3

1.4

Knaccudumkaumsa XMMmyeckmx peakuuin no pasnnyHbiM npusHakam (no
4nucny M COCTaBy Y4acCTBYHLIMX B peakuuMn BeLLeCTB, NO TenrnoBOMYy
apeKTY, NO NUBMEHEHUIO CTENEHEN OKUCIEHUSA XUMUYECKNX 3NIEMEHTOB,
no obpatMmoctM, MO  yvacTuM  KaTanusaTopa). JK30- U
9HOOTEPMUYECKME peaKunn, TEPMOXMMUYECKUE ypaBHEHUS. MoHATHe o

CKOPOCTU XM Nyeckom peakunn

MoHaTMEe 06 obpaTuMbIX M HeobpaTUMbIX XUMUYECKUX peakumsix.
MOHATME O TOMOreHHbIX W TEeTEepPoreHHbIX peakumax. [loHaTne o
XUMUYECKOM  paBHoBecun. PakTopbl, BAUSAKOWME HA  CKOPOCTb

XUMUYECKON peakunn n nosfioXdkeHne XmMmMmn4eCcKkoro paBHoBecud

15

1.6

1.7

OKncnnTenbHO-BOCCTAHOBUTESbHbIE peakuuu, SﬂeKTPOHHbIVI OanaHc
OKMUCNNTENbHO-BOCCTAHOBUTENbHOM peakunn. CocrtaBneHue ypaBHeHI/Iﬁ
OKUCITNTENTbHO-BOCCTAHOBUTETIbHbIX peaKLlMVI C ncnonb3oBaHNeEm

mMeToaa 3J1eKTPOHHOIro OanaHca

Teopus  3MNEKTPONUTUYECKOM  guccoumaumn.  INEKTponuTbl U
HeanekTponuTbl. KaTuoHbl, aHNMoHbl. MexaHn3m guccounaunmn BewecTs
C pasnuyHbIMM BuaamMum xumMmdeckon cessum. CTeneHb Auccouumaumun.
CunbHble n cnabble anekTponutbl. Peakunn noHHoro obmeHa. Ycnosus
NpOTEKAHNA peakuMh WOHHOro OOMeHa, MOfHble U COKpaWEHHbIEe
MOHHblE ypaBHeHUSA peakumin. CBONCTBA KUCMOT, OCHOBaHUM N CONen B
cBeTe npeacTtaBneHMn 00  9NEeKTPONMTMYECKOW  Auccoumnaumu.

KayecTBeHHble peakunm Ha NOHBbI. lNoHaTtue o rmpgponunise conewn

XUMUYECKNN AKCNEPUMEHT: O3HaKoMmeHne C Moaensamu
KpUCTaninyecknx peleéTok HeopraHMYecKnx BeELLeCcTB — MeTasnsioB U
HemeTannoB (rpaduta M anmasa), COoXHblIX BellecTB (xnopuga
HaTpus); UCCrnegoBaHNE 3aBUCMMOCTU CKOPOCTUM XUMMUYECKOW peakuun
oT BO34enCTBuA pasnnyHbIX ¢baKTopOB; nuccrnegosaHue
3r1IeKTPONPOBOAHOCTN PacTBOPOB BeLLECTB, npouecca auccouuaumm




2.1

2.2

2.3

KUCMoT, Leno4yen " conen (BO3MOXHO ncrnonb3oBaHne
BMAeomaTepmnanosB); NpoBeaeHNE ONbITOB, UMMIOCTPUPYHOLLNX MPU3HAKK
npoTekaHns peakumi WOHHOro obmeHa (obpasoBaHue oOcafka,
BblgeneHne rasa, obpasoBaHMe BOAbl); OMbITOB, WIAOCTPUPYHOLLNX
NpUMepbl  OKUCNUTENbHO-BOCCTAHOBUTESNbHBIX — peakunin  (ropeHue,
peakumn pasnoXeHusi, COeQUHEHNS); pacrno3HaBaHNWe HeopraHMYecKnx
BELLEeCTB C MOMOLLbIO KaYeCTBEHHbIX peakuMhd Ha MWOHbI; pelleHue

SKCrNepmnmMeHTaribHbIX 3aau
HemeTtannbl n nx coeamHeHus

O6was xapaktepuctuka ranoreHoB. OCOBeHHOCTU CTPOEeHUs aTOMOB,
XapaKkTepHble cTeneHn okucneHus. CTpoeHne u usnyeckme CBoOMCTBa
NPOCTbIX BELLECTB — rasioreHoB. XMMUYEeCKMe CBOMCTBA Ha npumMmepe
xnopa (B3aMmogenctsme C MeTannamu, HemeTannamu, Lernodyamm).
Xnoposogopog. CondHasa KucnoTa, XmMu4yeckne CBOMCTBA, MosfydeHue,
npumeHeHne. [encteBne xnopa W XI0pOBOAOPOAA Ha OpraHuam

yenoseka. BaxHenwne xnopuabl U X HaxoxgeHune B rnpupoae

Obwaa xapaktepuctnka anemeHtoB VIA-rpynnel.  OcobeHHoCTU
CTPOEHUA aTOMOB, XapaKTEpPHble CTeneHu okucneHus. CTpoeHue u
dm3ndeckme CBOMCTBa MPOCTbIX BELWECTB — KuAcropoda W cepbl.
AnnoTponHbole MoaudMKauum Kucropoga U cepbl.  XUMUYECKMEe
cBonctBa cepbl. CepoBogopod, CTpoeHune, pusmveckme n Xmmmyeckmne
ceorctBa. Okcuabl cepbl Kak NpeacTaBUTENM KUCIOTHbIX OKCUAOB.
CepHasa kucrnota, u3Myeckme M XMMmuyeckme cBoucTBa (obwme Kak
npeacraBUTENsa Knacca Kucnot wu  cneuuduyeckme). XuMmudeckue
peakuuu, nexawue B OCHOBE MNPOMbILLMEHHOrO crnocoba nonyyeHus
cepHon kucnoTbl. MNMpumeHeHne. Conu cepHOM KUCAOTbI, Ka4ecTBEHHas
peakuma Ha cynbdaTt-uoH. HaxoxaeHue cepbl U €€ coeauHeHun B
npupoae. Xummnyeckoe 3arpsisHeHne oKpYyXatoLien cpenbl
coegvHeHusaMU cepbl (KACNOTHble OOXAMW, 3arpsi3HeHne Bo3gyxa U

BOOOEMOB), CNOCOOLI ero npeaoTBpaLLeHns

Obwaa xapaktepuctuka anemeHtoB VA-rpynnbl.  OcobeHHoCTU
CTPOEHNA  aTOMOB, XapaKTepHble CTeneHnm okucrneHmda.  AsoT,
pacnpocTtpaHeHne B npupoae, busndeckme u XMMudeckne CBOWCTBA.
KpyroBopoT a3oTa B npupoge. AMMUaK, ero (onusmyeckne n xmuMmmnieckme
CBOMCTBA, Nosiy4eHne n npumeHeHune. Conn aMMoHus1, UX usndeckue u




XUMUYECKME CBOWCTBA, NpuMMmeHeHne. KauyecTtBeHHasa peakums Ha WOHbI
aMMOHUS. A30THasi KUCIoTa, e€ nosnyyeHre, pusnyeckme n XuMmmyeckmne
ceonctBa  (obwme Kak nNpeacTaBUTENs  Kracca  KUACMOT U
crneunduyeckune). KMcnonb3oBaHne HUTPATOB M COSMleM aMMOHUS B
KayecTBe MMUHepanbHbIX yaobpeHun. XuMnyeckoe  3arpsi3HeHue
oKpyXawLwen cpegbl coeguHeHUsIMM as3oTa  (KMCMOTHble  JOXAW,

3arpsisHeHVe Bo3ayxa, NoYBbl U BOOOEMOB)

2.4

2.5

docop, annoTponHble Moaudukauum docdopa, dusndeckne u
xumuyeckmne csonctea. Okcug docdopa(V) n doccopHaa KucnoTa,
dum3ndeckMe M XMMUYEecKMe CBOWCTBaA, nornydeHue. lKcnonb3oBaHue
dochaToB B kKayecTBe MUHeparbHbIX ya4o6peHun

Obwaa xapaktepuctnka anemeHtoB IVA-rpynnel. OcobeHHoCTU
CTPOEHUS aTOMOB, XapaKTepHble CTeneHn OKucneHunda. Yrnepog,
annoTponHble  Moaudukauun,  pacrnpocTpaHeHune B npupoae,
dumsmyeckne un xummmyeckme ceomctBa. Aacopbumsa.  KpyroBopoT
yrnepoga B npupoge. Okcnabl yrnepoga, ux usmyeckme n XuMmnyeckmne
CBOWCTBA, JENCTBUE HA XUBbIE OPraHU3Mbl, NONy4YeHUe U NpUMEHEHME.
JKonornyeckme npobnembl, cBsA3aHHble C okcugom yrnepoga(lVv);
rmnoTtesa rnobanbHOro MNOTEMNEHUS KumaTa; MNapHUKOBbIA 3deEKT.
YronbHas KucnoTta n eé conu, ux gusmyeckme u XMmmMmmyeckme CBOMCTBA,
nony4yeHve u npumeHeHne. KayectBeHHas peakuus Ha kapOoHaT-UOHbI.
Mcnonb3oBaHue kapboHaToB B 6bITy, MeauUMHE, MPOMbILINIEHHOCTU U

CEIIbCKOM X03NCTBE

2.6

MepBoHayarnbHble MNOHATUS 00 OpraHMYeckux BellecTBax kKak o
coeavHeHnsX yrnepoga (MeTaH, 9TaH, 3TUNEH, aueTuneH, 3TaHor,
FMUUEpPVH, YKCYCHasi KucroTta). VMIX cocTaB M XMMUYECKOEe CTPOEHMUe.
MoHATME O OMonornyeckn BaXkHbIX BeLlecTBax: upax, OGenkax,
yrneBogax — U UX pPonu B XM3HM 4YeroBeka. MaTtepuanbHoe eOuHCTBO

OpraHn4yeckmnx n HeopraHM4eckmnx coeINHEHUM

2.7

KpemMHuin, ero dusmnyeckme uM XMMUYECKUE CBOWCTBA, MNOSydeHue u
npuMeHeHue. CoeaunHeHuns KpeMHUS B npupoae. O6wwe
npeactaeneHns o6 okcuage kpemMHUsA(lV) M KpeMHUeBOW  KucroTe.
Cunukatbl, UX UCNONb3oBaHWe B ObITy, MeanUMHE, NPOMBbILLIIEHHOCTM.
BaxxHenwmne crtpouTenbHble MaTepuanbl: kepamuka, CTEKNO, LEeMEHT,
GeToH, kene3obetoH. [lpobnembl 6Ge3onacHOro UCNONb30BaHUSA




CTpouTeribHbIX MaTepumarnoB B noBceaHEBHOWN XXU3HMN

2.8

XVMUYECKNA  BKCNEPUMEHT: u3ydeHne o6pasuoB HeopraHUYecKux
BELLECTB, CBOWCTB COJIAHON KUCIOTbl; npoBefeHuUe KadeCTBEHHbIX
peakumi Ha Xrnopua-voHbl U HabnogeHne NPU3HaKoB UX NPOTEKaHus;
OMbITbl, OTpaxarowmne puandeckme n XMMmn4eckne CBOMCTBa rasioreHoB 1
MX CcoeduHEeHUNn (BO3MOXHO WCMONb3oBaHME BuaeomaTepuanos);
O3HaKomIieHne ¢ obpasuamm xnopuaos (ranoreHnaoB); 03HAaKOMITEHUE C
obpasuamn cepbl U €€ coeanHEHUAMU (BO3MOXHO WCMNONb30BaHME
BMaeomaTepuano); HabnogeHne npouecca obyrnvBaHusa caxapa nog
OEeNCTBUEM  KOHLEHTPUPOBAHHOW  CEPHOM  KUCIOTbI;  U3yYeHue
XUMUYECKNX CBOWCTB pas3baBreHHOW CepHOM KUCIOThbl, MpoBedeHune
Ka4eCTBEHHON peakuMuM Ha cynbdaT-uoH u HabnioaeHne npusHaka eé
NpoTeKaHns; O3HaKoMmneHne C @U3MYeCKMMM CBOMCTBaMM a30Ta,
docgopa n UX  coeguHeHun (BO3MOXHO ncnosib3oBaHne
Bugeomatepuanon), obpasyaMmm asoTHbIX U (POCHOPHLIX yAobpeHu;
nony4yexHue, cobvpaHue, pacno3HaBaHMe N U3y4YeHne CBOMCTB aMMUaka;
npoBefeHne Ka4eCTBEHHbIX peakuun Ha MOH aMMOHNA 1 dhocaT-UoH 1
n3yvyeHve NpU3HaKoB nx npoTeKaHus, B3aMmogencreune
KOHUEHTPUPOBAHHOM  a30THOWM  KUCMNOTbl C  Meadbkd  (BO3MOXHO
ncnosnb3oBaHne BMAeomaTepunanos); n3yvyeHve moaenen
Kpuctannuyeckmnx peweTok  anmasa, rpaguTa, dynnepeHa;
O3HaKoOMJIeHMe C npoueccoM aacopbuun pacTBOPEHHbLIX BeELLECTB
aKTMBUPOBAHHbLIM YINEM W YCTPOWCTBOM MpOTUBOrasa; nosiydyeHue,
cobvpaHue, pacnosHaBaHMe W U3yYeHMe CBOWCTB YrNEKUCIoro rasa;
npoBefeHMe KayeCTBEHHbIX peakuun Ha kapboHaT- U CUNMUKaT-UOHbI U
n3ydeHue MpU3HaAKOB WX MNPOTEKaHUs; O3HaKOMIIEHME C npoayKuunen
CUNUKaATHOW MPOMBILSIEHHOCTY; peLleHne 3JKCnepuMeHTasnbHbIX 3adad

no teme «BaxHenLune HemeTansnbl U X COeANHEHUA»

MeTtannbl n nx coeguHeHust

3.1

3.2

Obwasa xapakTepuctuka XUMUYECKUX IIEMEHTOB — MeTasnmnoB Ha
OCHOBaHUM uX nonoxeHns B [lepnoguyeckon cucTtemMe XUMUYECKUX
anementoB [O.M. MeHgeneesa u cTpoeHna artomoB. CTpoeHue
MeTannosB. MeTannuyeckasa CBA3b M MeTannuMyeckas Kpucrannumyeckas

peméTKa. SﬂeKTpOXMMI/I‘-IeCKI/IIZ paa HanmeeHmﬁ MeTanrnoB

dusnyeckne u xumumdeckme csonctea metanno. O6wwme cnocoObl




nony4yeHnss metannoB. [MOHATME O KOPPO3WMM MeEeTansioB, OCHOBHbIE
cnocobbl 3aWwmMTbl UX OT Kkoppo3un. Cnnasbl (CTanb, YYryH,

AtopantoMuHmii, 6poH3a) N nx NnpuMeHeHne B ObITy 1 NPOMbILLIIEHHOCTU

3.3

UlenoyHble MeTannbl: nosiokeHne B [lepuogndeckon cucteme
xumuyecknx anemeHtoB [O.W. MeHpeneeBa; cTpoeHuMe WX aTOMOB;
HaxoxgeHne B npupoge. dusnyeckme M XuUMUMYeckue CBOMCTBa (Ha
npumepe Hatpua U kanud). Okcuabl U rMOPOKCUAbI HATPUS U Kanus.

[MpuMeHeHne WenoYHbIX MeTanioB N UX COeaUHEHUI

3.4

3.5

LUlenoyHosemernbHble MeTanfibl MarHUi U KanbUWW: MOSIOXKEHVEe B
Mepuogunyeckon cucteme xummndeckmx anemeHtoB .. MeHoeneesa;
CTPOEHME WUX AaTOMOB; HaxoxaeHue B npupoge. dusnyeckne u
XUMWYECKME CBOWCTBA MarHMsa W Kanbumsa. BaxHenwune coeanHeHus
Kanbuusa (okcug, rmgpokcma, conm). XKECTKOCTb BOAbl M Crnocobbl eé
yCTpaHeHusi

AnioMuHuK:  nonoxeHne B [lepnoguyeckon CcCUCTEME  XMMUYECKUX
anemenToB [1.1. MeHOeneesa; CTpoeHne atoma; HaxoXXaeHne B Npupoae.
dunsnyeckme n xsummnyeckne cBOMCTBa antoMuHus. AMOTEepPHbIE CBONCTBA

oKkcuaa v rmapokcuaa antoMmHUS

3.6

3.7

XKeneso: nonoxenne B [lepnogndeckon cCuUCTEME  XMMUYECKMX
anemeHtoB [.M. MeHgeneeBa; CTpOeHMe aTomMma; HaxoxgeHue B
npupoge. dusmyeckme M Xmmudeckne CcBOWCTBa xenesa. Okcugbl,
rmgpokenabl 1 conu xenesa(ll) n xenesa(lll), nx cocras, csoncTea u
nony4eHve

XVMUYECKMNIA SKCMEPUMEHT: O3HaKomIieHne ¢ obpasuamu MeTansnoB u
cnnaBoB, WX (U3NYECKMMM CBOMCTBaMW; M3yYeHME pe3ynbTaToB
KOppo3nMnM MeTannoB (BO3MOXHO WCMNONb30OBaHWE BuaeomaTepuanos),
0COBEHHOCTEN B3aMMOOEWNCTBMS OKCuAa Kanbuusi U HaTpust C BOLOW
(BOBMOXHO  MCMONb30BaHWE  BuAeoMaTtepuanoB);  MUccrnegoBaHue
CBOWCTB >XECTKOM BOAbl; Mpouecca ropeHnsa xernesa B Kucnopoae
(BO3MOXXHO MCMNONb30BaHNE BUAeOMaTepuranoB); NPM3HaKkoB NPOTEKAHUS
Ka4eCTBEHHbIX peaKkuMi Ha MOHbI (MarHus, Kanbumsi, antoMUHUA, LMHKA,
xenesa(ll) n xxenesa(lll), megn(ll); HabnogeHne 1 onnucaHne NpPoLLEeccoB
OKpalUMBaHUSA MaMeHN MOHaMW HaTpusl, Kanus n Kanbumsi (BO3MOXHO
Mcnonb3oBaHMe BuaeomMaTepuanoB); MUccrnegoBaHMe amM@OTEepPHbIX

CBOWCTB rmagpokcnga anmomMunHnAa W rmapokcnga LUUMHKa; pelleHne




4.1

aKCrnepuMeHTanbHbIX 3agad no Teme «BaxHenwwme meTtannbl U UX
coeuHEHUs»

XvMua 1 okpyxarowas cpega

HoBble wMaTtepuanbl M TexHosnormn. BewectBa n wmartepuanbl B
NnoBCEOHEBHOM XW3HM 4erioBeka. Xumna U 3goposbe. besonacHoe

ncrosnb3oBaHne BewecTB N XUMUYECKNX peaKLl,I/II7I B 6bITy. I'IepBaﬂ

NMOMOLLb NMPU XUMNYECKNX OXKOlrax N OTpaBJIEHNAX

4.2

OcCHOBbI  9KONOMMYECKON rpamMoOTHOCTU. XUMWUYECKOE 3arpsaA3HeHune
okpyxatowen cpegbl MNAK. Ponb xumnn B pelleHUn 3KONOrmyeckux
npobnem. MpnpoaHble UCTOYHWUKM YrneBoaopoAoB (Yyrofib, NPUPOLHLIN
ras, HeMTb), NpPoAYyKTbl WX nepepaboTkn, KX ponb B ObITY W“

NPOMBbILLUNIEHHOCTU

4.3

XUMU4ecknii aKCnepuMeHT: nsydeHme obpasuoB MaTepuanoB (CTEKMO,

Cnnaebl MeTasnsoB, NONMMeEpPHbIE MaTepurarnbl)




NMPOBEPAEMbIE HA OI'S NO XUMUN TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30OBATEJIbHON NPOrPAMMbI OCHOBHOIMO
OBLLUEIr0 ObPA3OBAHUA

Kopn

npoBepseMoro
TpeboBaHusA

MpoBepsieMble TpeboBaHUsA K NpeaMeTHbIM pe3ynbTaTtam
6a30BOro ypoBHsi OCBOE€HUS OCHOBHOW 0Gpa3oBaTefibHOM
nporpamMmmbl OCHOBHOIoO obLero oopasoBaHmMsa Ha OCHOBe
eroc

1

Mpencraenexue:

11

1.2

1.3

O MO3HaBaeMOCTW  SIBMEHWA  npupodbl, MNOHMMaHue
0OBHEKTMBHOM 3HAYMMOCTU OCHOB XMMWUYECKOM HayKm Kak
obnactn COBpEMEHHOIO eCTECTBO3HAHUS, KOMMOHEHTA obLen
KynbTypbl W NPaKTUYECKON OeATenbHOCTU 4YenoBeka B
YCINOBUSX COBPEMEHHOro 00LlecTBa; MNOHUMaHWe MecTa
XMW Cpeaun APYrnx eCTECTBEHHbIX HayK

o Hay4HbIX mMeToaax NOo3HaHUA, B TOM yucne
JKCNepnMeHTallbHbIX n TEOPETUHECKNX mMeToaax
nccenenosaHnda sewectB U U3YyHEeHUA XUMUYHECKUX peaKLl,MVI;
YMEeHMe WunCnorib3oBatb Moaenn Aand obbAcHeHns CTpOeHunsd
aTOMOB U MOJEKyI

0 cepax npodecCnoHanbHON AeATEeNbHOCTU, CBA3AHHbLIX C
XUMNEN N COBPEMEHHBLIMU TEXHOMNOIMMSIMU, OCHOBAHHLIMW Ha
AOCTUXKEHUAX XUMUNYECKOWN HayKu, yTO no3BonnT
obyvarowmmeca paccmaTpuBaTb XUMUIKO Kak cdepy CBOen
Oyaywien npodeccnoHanbHOM AEATENbHOCTM W caenaTb
OCO3HaHHbIN BbIGOP XMMUM KaK NPOdUIBbHOIrO NpeameTta npu

nepexoae Ha ypoBeHb cpeaHero obuiero obpasoBaHus

2.1

BnageHne cucteMon XMMWYECKUX 3HAHUKA WU YMEHue
NPUMEHSITb CUCTEMY XMMUYECKUX 3HAHUIN, KOTOpas BKMNOYaeT:

BaXXHENLLUME XUMWUYECKUE TMOHATUS. XUMUYECKUA SNEMEHT,
aToM, MOsieKyna, BeWecTBO, NPOCTOE M CIOXHOE BELLECTBO,
OOHOpOAHAss W HeogHopodHasi CMeCb, OTHOCUTENbHbIE
aTOMHasi MU MOJEKynsipHas MaccChbl, KONMYECTBO BELLECTBA,
MOfb, MONApHas Macca, MONSPHbIN 00BLEM, OKCKA, KUCNOTa,
OCHOBaHWe, conb (CpeaHsisl), XMMUYEecKas peakuusi, peakuuu
COEAVHEHNS, peakuMn pasfioXeHusi, peakumm 3amMeLleHus,




peakumm obmeHa, TennoBorM I3PPEKT peakumn, 9K30- U
9HOOTEPMUYECKME  peaKkuuu, pacTBop, MaccoBasi [ons
XMMUYECKOrO 3rfieMeHTa B COeJuHEeHUM, MaccoBas [ons wu
NPOLEHTHas KOHLUEHTpauus BellecTBa B pacTBope, S4po
aToMa, 3NEeKTPOHHbIV Cror atoma, aToMHas opbuTanb, paguyc
aToMa, BaneHTHOCTb, CTENEHb OKUCIIEHNA, XMMUYecKasa CBSA3b,
3NEKTPOOTPULATENBHOCTb, nonsipHas n HernonspHas
KOBaneHTHas CBA3b, MOHHAA CBA3b, MeTannuyeckasi CBA3b,
KpucTannmyeckas peLéTka (aTomHasg, NOHHas,
MeTannuyeckas, MONEKynsapHas), WOH, KaTWOH, aHWOH,
SNeKTpoNnnuT n HEe3NeKTponurT, aneKTponuTnyeckas
anccoumauma, peakumMm WOHHOrO ObMmeHa, OKUCIUTESbHO-
BOCCTAHOBUTENbHbIE peakunn, OKUCIIUTENb U BOCCTAHOBUTENb,
OKUCNEHVEe W BOCCTAHOBMEHWE, 3NEeKTPOnu3, XuMUYeckoe
paBHOBecue, obpaTnmble U HeobpaTMMble peakumn, CKOPOCTb
XMMUYEeCKOM  peakumn,  katanmsatop, [10K, kopposus

mMeTansnos, CrnraBbl

2.2

OCHOBOMoOSMarawwme 3akOHbl XUMUWU: 3aKOH COXPaHEHUs
Maccbl, nepuoguyecknmn 3akoH .. MenpgeneeBa, 3akoH

NOCTOAHCTBA COCTaBa, 3aKOH ABoraupo

2.3

TEOPUN XMMUU. aTOMHO-MOJEKYNsipHas Teopusi, Teopus
3MeKTPONUTUYECKON anccoumaumnm
Bnanenue OCHOBaMWu XMMUYECKOW rPaMOTHOCTH,

BKIOYaIOLLEN:

3.1

3.2

YMEHMEe NpaBUibHO WMCMOMb30BaTb WM3yYEeHHble BeELLEeCcTBa W
mMatepmanbsl (B TOM 4UCNe MUHepanbHble YyaobpeHus,
MeTannbl M Cchnaebl, NPOAYKTbl MNepepaboTkn NPUPOOHbLIX
MCTOYHUKOB YrneBogopoaoB (yrns, NpupoaHoro rasa, Hedtu)
B ObITy, CEenbCKOM X03AMCTBE, Ha NPOM3BOACTBE U NOHUMaHWe
3HadyeHuss kupos, 6enkoB, yrneeBodoOB A OpraHuama
YyenoBeKka; yMeHue MpPOrHo3npoBaTb BIUSHWE BELLECTB U
XMMUYECKMX  MNPOLECCOB Ha  OpraHM3M  4YerioBeka U
OKpY>KatoLLLyt0 NPUPOAHYIO cpeay

YMEHNE WHTErpuMpoBaTb XMMWYECKME 3HAHUSA CO 3HaHUSIMU

APYrnX y4eOHbIX NpeaMeToB




3.3

Hann4yne onbiTa pa6OTbI C pas3finyHbiMn  UCTOYHMKaAMU
I/IH(*)OpMaLI,l/Il/I no XmMMmmn (Hay‘-IHaﬂ M Hay4YHO-nonyndpHada

nuTepartypa, CrioBapu, CNpaBOYHMKN, MHTEPHET-PECYPChI)

3.4

yMeHne 0ObEKTUBHO OLiEHMBATbL MHOpMaLMIO O BeLLEeCTBaXx,
NX NpeBpaLleHUsiX U NPakTU4ECKOM MPUMEHEHUM U YMEHMe
ncrnomnb3oBaTb €€ Ans pelleHus y4yebHO-Mo3HaBaTeNbHbIX
3agad

Brnagexve OoCHoBamu MOHATUNHOIO annaparta "
CYIMBOJIMYECKOrO fA3blka XMMWM ANA COCTaBneHus dopmyn
HeopraHM4yeckux BeLeCTB, YPaBHEHUN XMMUYECKUX peakuui,
ocHoBamu XUMUNYECKOM HOMEHKaTypbl (IUPAC n
TPUBMANbLHON)

YMeHne o0ObACHATbL CBA3b MOSIOXKEHWA  3neMeHTa B
[Mepuognyeckon CUCTEME C YUCIIOBbIMU XapaKTepucTukamm
CTPOEHUA aTOMOB XUMWYECKUX 3MeMeHTOB (CocTaB U 3apsj
agpa, obuwee 4MCNO  3MEKTPOHOB),  pacnpegenieHnem
9NEKTPOHOB MO 3HEPreTUYEeCKUM YPOBHSAM aTOMOB MNeEpPBbIX

TPEX NeproaoB, Kanus 1 Kanbums

MNpeacrtaBneHMe o MNEepPUOAMYECKON 3aBUCMMOCTM CBOWCTB
XMIMUYECKNX 3M1EMEHTOB (pagnyc aToma,
3MeKTPOoOTPMLATENBHOCTL), MPOCTLIX U CIMOXHbIX BELLECTB OT
nonoxeHus anemeHToB B NMepuoanyeckon cucteme (B Manbix
nepuoaax u rnaBHbIX NoArpynnax) N 3aNeKTPOHHOrO CTPOEHWS

artomMma

YMeHune knaccngpuumposaTb:

7.1

XUMN4YeCKkmne 3J1IEMEHTDI

7.2

HeopraHn4eckme BellectBea

7.3

XUMU4Yeckmne peakumnm

8.1

YMeHune onpenenats:

BarieHTHOCTb U CTeneHb OKUCIEHWNS XUMUYECKUX 3TIEMEHTOB,
3apan MoHa

8.2

8.3

BMO, XMMUYECKOW CBSI3N U TUM KPUCTamNNMYeCKo CTPYKTYpbl B
coeanHEeHNsX

XapaKktep cpeabl B BOAHbIX pacTBoOpax BeLWeCTB (KI/ICJ'IOT,




OCHOBaHWN)

8.4 OoKMCnnTernb U BOCCTAaHOBUTESb

9 YMeHne xapaktepusoBaTb (PU3MYECKMEe U  XUMUYECKUEe
CBOMCTBA:
NpoCTbIX BellecTB (KACropod, O30H, BoAopon, rpadwvr,

9.1 anmas, KpeMHuu, asoT, pocop, cepa, Xnop, HaTpUn, Kanum
MarHum, Kanbuun, antoMUHUI, Xerneso)
CNOXHbIX BeWecTB, B TOM 4uUcCrne WX BOAHbIX PacTBOPOB
(Booa, ammmak, XxnopoBoAopoa, CepoBoOOpOn, OKCUMAbl U
rmgpokcnabl metannos |-lIA rpynn, amomuHusa, megu (11),

9.2 uunHka, xenesa (Il n lll), okengpl yrnepoga (Il n 1V), kpeMHus
(IV), asota u dpocdopa (lll n V), cepsl (IV n VI), cepHucras,
CepHasl, asoTuctad, asoTHas, ¢ocdopHas, YyronbHas,
KpeMHMeBas KMCroTa U Ux Conm)
NPOrHo3npoBaTb W XapakTepu3oBaTb CBOMCTBA BeLLeCTB B
3aBMCUMOCTM OT WUX COCTaBa W CTPOEHUHA, NPUMEHEHME

9.3 BELWEeCTB B 3aBUCUMMOCTU OT WX CBOWCTB, BO3MOXHOCTb
NPOTEKAHNS  XMMUYECKUX MpPEBpPALLEHUN B  pasfnyHbIX
YCIOBUSAX
YMeHue cocTaBnATb MOSEKYNAPHblE U WUOHHblE YypaBHEHUS

10 peakuuin, B TOM vucne:

10.1 peakuum MOHHOro obmeHa

10.2 OKUCNUTENBbHO-BOCCTAHOBUTESTbHBIX Peakuni

103 NNACTPUPYIOLNX XUMUYECKME CBOMCTBA U3YYEHHbIX KaccoB

' (rpynn) HeopraHn4ecknx BeLecTB

10.4 noaTBepXaatoLnX reHeTUYECKYH B3aMMOCBSA3b MeXOy HUMU

11 YMeHue BbumcnATb (NPOBOANUTL pacyéThl):
OTHOCUTENbHYID  MOJSIEKYNSAPHYD M MOJSISIPHYO  Macchl

111 BELleCcTB, MacCCOBYH [ONK0 XUMUYECKOro 9drnemMeHTa B
coeguHeHun

11.2 MacCCOBYO OJ1H0 BeLlecTBa B pacTBope,

11.3 KONMYeCcTBO BeLecTBa 1 ero maccy, o6bLem rasos

114 MO ypaBHEHUSM  XMMWUYECKUX peakumn W1  HaxoauTb

KONM4YeCTBO BellecTBa, OOBLEM w Maccy peareHtoB Wiun




NPOAYKTOB peakuunmn

12

BnageHue (3HaHWe OCHOB):

12.1

12.2

OCHOBHbIMM MeToJaMy Hay4YHOro no3HaHus (HabntoaeHwue,
N3MepeHne, SKCMEPUMEHT, MOAENUPOBAHME) NpU U3yYEHUU
BELLECTB U XMMUYECKUX SIBMIEHUN; yMeHne ccopmynmpoBaTh
npo6nemy 1 NPeanoXxuTb NyTM eé peLLeHns

GesonacHom paboTbl C  XMMUYECKMMM  BeELLECTBaMW,

XUMUYECKOW nocyaon n nabopatopHbiM 06opyaoBaHNEM

12.3

13

npasunamm ©Ge3onacHoro obpalleHns C  BellecTBamMm,
MCNonb3yemMbiMM B MNOBCEOHEBHOW  XXKWU3HW, NpaBuiamm
noBeaeHnst B LENsAX cOepexeHus 340pOoBbs M OKpyXKatoLLen
npupodHoOW  cpefdbl; NOHWMMaHWMe Bpeda  (OMacHOCTW)
BO34ENCTBUS Ha XMNBbl€ OpPraHn3Mbl onpeaenéHHbIX BELECTB,
CnocobOB YMEHbLUEHNA W NpefoTBpalleHnsl UX BPEAHOro
BO34enCcTBuSA

Hanunuune NpakKTN4eCKnx HaBbIKOB nnaHnpoBaHnA n

ocyulecTBrieHnd crneayrwmnx XMuMn4eCcknx aKCnepmMmMmeHTOB:

13.1

13.2

13.3

n3yyeHne un onucaHue U3NYEeCKNX CBOUCTB BELLECTB;
O3HaKoMneHne ¢ PU3NYECKUMN U XUMUYECKUMN ABNEHUSMU;
onbIThlI, UNACTPUpPYOLLNE NPU3HaKK nNpoTeKkaHus
XUMUYECKUX peaKLnm

n3y4eHne crnocoboB pasaeneHus cmecei

nonyyYyeHve KUCropoda M MU3yyeHue ero CBOWCTB; MonyveHue
BOOOPOAA M M3y4YeHune ero CBOMCTB; MONyYeHne Yrnekucroro
rasa M W3y4yeHWe €ero CBOWUCTB; MOMy4YeHMe aMmuaka Wu

Nn3y4yeHune ero CBOMCTB

13.4

NpPUroToBfieHMEe pPacTBOPOB C OMpedeniéHHOM MaccoBOM

A0nen pacTBOPEHHOMO BeLLeCTBa

135

NPUMEHEHNe UWHAOMKATOPOB (Nakmyca, MeTuropaHxa U
deHondTanenHa) ana onpefeneHna xapakrepa cpenbl B
pacTBOpax KUCNOT 1 LerioYen

13.6

nccnegoBaHne U ONMcaHme CBOWCTB HeopraHnM4eckmnx BeLlecTB
pa3nun4yHbIX KaccoB; W3y4eHune B3aUMOOENCTBUA KUCIIOT C

MeTannamu, OoKChaamm MeTannos, pacTBOpUMbIMUA n




13.7

HEepacTBOPUMbIMW ~ OCHOBaHWSIMKW,  COMsIMM;  MOMyYeHne
HepacTBOPUMbIX OCHOBaHWIA; BbITECHEHME OAHOrO MeTanna
APYrMM K3 pacTBopa COMW; MWccredoBaHMe amdoTepHbIX
CBOWCTB I'MAPOKCMA0B antoOMUHMS U LIMHKA

pelleHne aKcnepmMmeHTanbHbiX 3agay no temam: « OCHOBHble
Knaccbl HEOPraHMYECKUX COEOUHEHUINY; « DNEKTPONMTUYECKast
avuccounaumsy; «BaxHenwme HemeTanmnbl U UX COEANHEHURAY;
«BaxHenLure meTannbl U X coeauHEHUA»

13.8

XUMUYECKNE SKCMEPUMEHTbI, MWMMCTPUPYIOLLNE NPU3HAKK
NpOTEKaHUA peakumi WOHHOro OOMeHa; KayeCTBEHHbIE
peakuun Ha MpUCYTCTBYHOLLME B BOAHBLIX PACTBOpPax WOHbI:
xnopua-, 6pomua-, noana-, cynbdaTt-, gocdar-, kKapboHart-,
CUIMKAT-aHUOHbI,  TMOPOKCUAO-MOHbI, KaTMOHbl  aMMOHMUS,
MarHus, Kanbuusi, antoMuUHUS, Xenesa (2+) u xenesa (3+),

mMeamn (2+), uMHKa

14

YmMmeHue:

14.1

14.2

npeacTaBnATb  pe3ynbTaTbl  3KCepuMeHTa B opme
BbIBOAIOB, [40KA3aTeNnbCTB, rpadukoB U Tabnuu n BbISBNSATb
aMMMpUYecKkne 3aKkOHOMEPHOCTU

yCTaHaBnuBaTb CBSI3M MeXay peanbHo HabnogaembiMu
XMMUYECKUMW SIBNIEHUSIMU U NPOLECCaMM, NPOUCXOASALLMMUN B
MaKpo- U MUKPOMUPE, OOBSACHSATb MPUYMHBI MHOroobpasus

BELLLEeCTB




NEPEYEHb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA OCHOBHOM
roOCYAAPCTBEHHOM 3K3AMEHE MO XUMUU

Kopn NMpoBepsieMbIn aNeMeHT coaepxKaHusa
1 [MepBOHa4anbHble XMMUYECKNE NOHATUA
1.1 YuncTble BellecTBa n cmecn. Cnocobbl pasgeneHust cmecemn
) ATOMbI 1 Mosnekynbl. XuMudeckme anemeHTbl. CUMBOMbI XMMWUYECKNX
L anemMeHToB. NpocTble U CNoXHble BeLlecTBa.
13 Xnumunyeckass oopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 9NEMEHTOB.
' CTeneHb oKUCneHus
3akoH NocTosiHCTBa cocTaBa BewecTB. OTHOCUTENbHAA aTOMHas macca.
1.4 OTHocuTenbHast MornekyndpHaa macca. MaccoBad [onst XMMWYECKOro
afieMeHTa B COeANHEHUN
KonnuyectBo BewectBa. Monb. MonsipHas macca. MonsipHbii 06bEM
15 rasoB. B3aMmocBsa3b KonnyecTsa, Macchbl U Yncna CTPYKTYPHbIX eauHUL
BellecTBa
dusnyeckne N XuUMMYeCKne 4dBneHns. XumMumyeckaa peakuma un eé
16 Npu3HaKkn. 3aKkOH COXPaHEHNSA MacChl BELECTB. XMMUYECKME YPaBHEHNS
) Mepuognyecknn 3akoH wn [lepuogunyeckas cuctemMa XUMWYECKUX
anemeHToB [1./. MeHgeneeBa. CTpoeHne aToMoB
Mepuognyeckmn  3akoH. [lepuoguyeckass cuctema  XMMUYECKUX
2.1 anemeHToB [1.1. MeHgeneesa. lNepuoabl 1 rpynnbl. PU3n4eckuit CMbICI
nopsaKoBOro HoMepa, HOMepPOoB Nepuoaa U rpynnbl ANeMeHTa
CtpoeHne atomoB. CocTaB aTtoOMHbIX dgep. WM3oTonbl. ONEKTPOHLI.
2.2 CTpoeHne 9nekTPoHHbIX 0bono4vyek aToMoB nepBbiX 20 XUMUYECKUX
anemeHToB lNepuoguyeckon cuctemol .M. MeHgeneesa
3aKOHOMEPHOCTU B U3MEHEHUN CBOMUCTB XUMNYECKNX INIEMEHTOB NEPBbLIX
TPéx nepuoaos, Kanus, Kanbuus (pagmnyca aToMOB,
2.3 ANEeKTPoOTPMUATENBHOCTM,  MeTanfM4yeckKnx U HeMeTanMyeckmnx
CBOWNCTB) N NX COEANHEHN B COOTBETCTBMM C NOSIOXKEHNEM INIEMEHTOB B
Mepunogmyeckom cucteme n CTPOEHMEM UX aTOMOB
3 CTtpoeHue BellecTBa
31 Xvmnyeckass cBaA3b. KoBaneHTHas (nonsipHas M HenomnsipHasi) CBSA3b.

SﬂeKTpOOTpMLlaTeJ'IbHOCTb XUMUYECKMX INEeMEHTOB. WOHHasi CBA3b.




MeTannuyeckasa cBa3b

3.2

Tunbl KpUCTaNNYECKMX PELLETOK (aTOMHasl, MOHHas, MeTannmyeckas),
3aBMCUMMOCTb CBOWCTB BELLECTBa OT TUMa KPUCTaNNNYeCKON PeLLUETKM U

BMOa XMMNU4YECKOW CBA3N

4.1

4.2

BaxHenwme npeacraBuTenn HeopraHMYecknx BellecTB. HemeTtannbl u

nx coegnHeHnsa. Metannbl U UX COeQUHEHUS

Knaccudpmkaumss 1 HOMeEHKNnaTypa HeopraHM4Yeckux COeANHEHWUIN:
okcmaoB (coneobpasylolme: OCHOBHbIE, KUCAOTHbIE, aMdOTepHble) U
Heconeobpasyowme; OCHOBaHMM  (WENoYM U1 HepacTBOpPUMbIE
OCHOBaHuSA); KUCNOT (KMcrnopoacogepxawmue wn  BecKncrnopogHoble,

OAHOOCHOBHbIE 1 MHOTOOCHOBHbIE); CONen (CpeaHuX U KUCHbIX)
dunsnyeckne U XMMmMYeckme CBOWCTBA MPOCTbIX BeLeCTB-HEMETassIoB:
BOOOpOAA, XNopa, Kucrnopoda, cepbl, asoTta, docdopa, yrnepoaa,
KpeMHMS

4.3

dunsmyeckme M XUMMUYECKME CBOWUCTBA NPOCTbIX BeLWeCTB-METAJJ10B!:
NTnA, Hatpud, Kanmd, MardHmda w Kanbuuda, arntoMUHUA, Xeesa.

ONEKTPOXNMUYECKNIA PSA HANPSXKEHUIA MeTarnnoB

4.4

4.5

4.6

dumsnyeckme U XMMUYECKME CBOMCTBA BOOOPOAHbIX COeLVHEHUN
HemeTannoB: XopoBoAopoAa, CepoBoAOpOaAa, aMMuaka

dunsnyeckne U xMMn4eckMe CBOMCTBa OKCUMOOB HemeTannos: cepbl (IV,
V1), asota(ll, 1V, V), docdopa(lll, V), yrnepoga(ll, 1V), kpemuua(lV).
[Mony4yeHne okcMaoB HeMeTarnnoB

Xumundeckue csoncTea okevaos: metannos IA-IIIA rpynn, umHka, megu(ll) n

xenesa(ll, ). Mony4yeHne okcmaoB meTansmoB

4.7

4.8

XNMUYECKNE CBONCTBA OCHOBaHUM M amMdOTEpPHbIX MAPOKCMAOB (Ha
npumMmepe rMOpoKCMAOB anioMUHWUA, Xernesa, uuHka). [lonyveHue
OCHOBaHWN N aMPOTEPHbIX MTMAPOKCUL0B

O6wwe XUMUYeCKme CBOMCTBA KNCNOT: XNOPOBOLAOPOAHON,
CEpPOBOAOPOAHON,  CEPHUCTOW, CEpHOW, a3oTHOW, pocchopHOM,
KpeMHMEBOM, YrONbHOWN. Ocobble XUMMYeckme cBoOKCTBa
KOHLUEHTPUPOBAHHOW CEPHOMN U a30THOM KUCIOT. [onydyeHne kucnot

4.9

O6Lwme xmMmu4deckne cBomcTBa cpeaHux conen. MNMonyyeHue conen

4.10

MonyuyeHne, cobupaHue, pacnosHaBaHMe BOAOPOAA, Kucropoaa,
aMmMuaka, yrnekucrioro rasa B nabopatopuu
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4.12

5.1

5.2

5.3

lMony4yeHne ammunaka, cepHOM U a30THOW KUCIOT B MPOMbILLIEHHOCTH.
O6wwe cnocobbl Nony4yeHns MeTansos

eHeTU4ecKkas cBA3b MeXAy Knaccamu HeopraHN4yecknx coeguHeHum
Xnmumyeckme peakumm

Knaccudumkauma xuMmnyecknx peakumi no pasfnuyHbiM nNpu3Hakam: Mo
4MCry U COCTaBYy YYacTBYHOLWMX B peakumym BeLlecTB, MO TernrnoBOMY
3P PeKTy, N0 USMEHEHUIO CTEMNEHEN OKUCIIEHNA XUMUYECKUX INTIEMEHTOB
Tennoson  appekT  xMMmuyeckon  peakumn,  TePMOXMMUYECKME
ypaBHEeHUsA. OK30- W JHAOTEpMUYECKUE peakumn. Tepmoxumumyeckue
ypaBHEHNS

OKkncnnTensHOBOCCTaHOBUTESbHbIE peakumu. Oxkucnutenn n
BoccTaHoBuTenu.  [lpoueccbl  OKUCNEHUS M BOCCTAHOBMEHUS.

OnNeKTPOHHBIN 6anaHCc OKUCITUTENbHOBOCCTAHOBUTENBHOW peakuum

5.4

Teopuna  anekTponutudeckon  auccounaumn. KaTMOHbLI,  a@HMOHDI.
OneKTponnTbl N HeanekTponutbl. CunbHble U crnabble 3NeKTPONUTLI.

CreneHb gnccoumaumnm

5.5

6.1

6.2

Peakumn unoHHOro obmeHa. YcnoBumsa npOTEKaHUs peakumini MOHHOTO

obmeHa, nomnHble N CoKpaLEHHbIE MOHHbIE YPaBHEHUSA peakuun
Xnmus n okpyxatowias cpefa

BelecTBa n matepuansl B NOBCeAHEBHOM XWU3HM YenoBeka. besonacHoe
NCMosfb3oBaHME BELLECTB U XUMWYECKUX peakuuin B nabopatopun u

6bITy. I'IepBaﬂ NMOMOLLb NMPpU XMMNHECKUNX OXKOorax n oTpaBJIEHUAX

XuMunyeckoe 3arpsisHeHVe OKpyxawwen cpefbl (KUCMOTHble OOXAMW,
3arpsis3HeHve  nouysBbl, BO3gyxa W BOOOEMOB), CMNOCOObI  €ro
npepoTtBpaweHns [NNpegenbHaa [onycTUMas KOHUEHTpauus BellecTB
(MAOK). Ponb xumum B pelleHun 3SKorormyeckux npobnem. YcuneHue

NnapHMKOBOIro adpdpekTa, paspyLLueHne 030HOBOro Criost

6.3

6.4

MpumeHeHne cepbl, as3oTa, docdopa, yrnepoda, KPEMHUS U UX
coeauHeHun B ObITy, MeauuuHe, MNPOMBbILLMEHHOCTM W CESIbCKOM
xo3ancree. [lpumeHeHWe MeTannoB W cnnaBoB  (CTanb, YYryH,
AtopantoMuHUin, 6poH3a) B ObITy M NPOMbILLSIEHHOCTU UX COEOUHEHUMN.
lMoHATME O KOppPO3UKM MeTansoB, OCHOBHble CMNOCOObl 3awWMTbl UX OT
KOppo3uu

MpUpoaHbIE UCTOYHUKKN YrNEBOAOPOAOB (Yronb, NMPUPOAHBIN ras, HedTb),




npoaykTel uXx nepepaboTkn (6eH3nH), wux ponb B ObITY U
NPOMBbILLNIEHHOCTH
MepBoHayanbHble MNOHATMA 00 OpraHMYeckMx BellecTBax kKak o

coeavHeHusix yrnepoga (MeTaH, 93TaH, 3TWMEH, aueTuneH, 3TaHon,

6> rMUUepuH, YKCcycHast kucnota). [loHsTme o OMonornyeckn BaKHbIX
BellecTBax: Xupax, 6enkax, yrneBogax — 1 Ux posiv B XXU3HU YerioBeka
7 Pacuérbi:
7.1 no oopmysiamMm XMMNYECKUX COeUHEHUI
7.2 Maccbl (MaccoBoW) 40NN pacTBOPEHHOIO BELLLECTBA B pacTBope
7.3 No XMMUYECKUM YpaBHEHUAM




YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI OANA YYEHUKA

» Xumus: 8-1 knacc: 6a3oBbIn ypoBeHb: Y4eOHUK; 5-e nsgaHue, nepepaboTaHHoe
MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A. AKUMOHEPHOE 00LLECTBO
«MN3paTtenbcTBO «[1pocBeLLeHne»

* Xumuns: 9-1 knacc: 6a30BbIN YpoBeHb: Y4eOHNUK; 5-e nsgaHue, nepepaboTaHHoe
MabpuensH O.C., Octpoymos W.I"., CnagkoB C.A. AKunoHepHoe obLLecTBo

«MN3pgaTtenbcTtBO «[1pocBeLLeHne»

METOAONYECKUE MATEPWAIbLI ANA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET



OueHo4Hble MaTepuanbl

8 KIACC
Ne T
n/n ema ypoka UcTouHuk KUM
Xumums. 8 Knacc: yyeb.0ns
Mpaktuqeckas pabora Ne 1 obuwieobpasosaT. opraHmsauun / O.C.
3 «I'Ipal?_mna paboTbl B nabopaTtopun FaGpuensH, W.I. Octpoymos, C.A
N Npnémbl obpalleHns ¢ Cnaakos o '3' e wan T M
nabopaTtopHbIM 060pyaOBaHNEM» I'Ipocseu.;,eHme 2024 ’ N
Xumums. 8 Knacc: yy4eb.0ns
MNpakTuqeckan pa60T? Ne 2 obuwieobpasoBaT. opraHmsauun / O.C.
«PasneneHue cmecen (Ha
5 o MabpuensaH, W.I. OctpoymoB, C.A.
npumepe O4YUCTKM NOBAPEHHOM CrnagkoB. — 3 —e wusg. — M.
conu)» MpocBelleHune, 2024
Xumus. MpoBepOYHbIE N KOHTPOSbHbIE
20 Eg‘;TpggTbBHaaE 2333:22(9”1;0 Teve paboTtbl. 8 knacc. / O.C. NabpuensH,
i .. NbicoBa. — M.: lpoceewieHne, 2021.
peakumnmn» Crp. 135
Xumums. 8 Knacc: yuyeb.ans
MpakTueckas padora Ne 3 no obuweobpasosaT. opraHmsauun / O.C.
Teme «[lony4yeHne n cobupaHue
26 MabpuensH, W.I. Octpoymos, C.A.
KMCIOPOAA, U3y4eHue ero CrnagkoB. - 3 —e wusg — M.
CBOMCTB» [MpocBelleHne, 2024
Xumums. 8 Knacc: yyeb.ans
MpakTuyeckas padora Ne 4 no obuweobpasosaT. opraHmsauun / O.C.
Teme «[lony4yeHne n cobmnpaxue
31 MabpuensH, W.I. Octpoymos, C.A.
BOAOPOAa, M3yHeHne ero CnagkoB. — 3 —-e wu3g. - M.
CBOMCTB» [MpocBelleHve, 2024
Xumums. 8 Knacc: y4eb.ans
MpakTueckas padora Ne 5 no obuweobpasosaT. opraHmsauun / O.C.
Teme «[1purotToBneHne pacTtBoOpoB
38 , g y - | Fabpuensan, W.I. OcrtpoymoB, C.A.
C onpeaenéHHon MaccoBOW onen CrnagkoB. — 3 —e wusg. — M.
pacTBOPEHHOrO BellecTBa» I"Ipocseu.;,eHme 2024 ' "
Xumus. MpoBepoyHble U KOHTPOSbHbIE
39 I:E:;ﬁznzkla;égago;a N;g nao»TeMG pabotbl. 8 knacc. / O.C. NabpuensH,
POA. BoAopoa. BoA I'.I'. NlbicoBa. — M.: lNpocseweHne, 2021.
MpakTtnyeckasa pabota Ne 6. Xnmus. 8 Knacc: yyeb.ons
PeweHne akcnepuMeHTanbHbIX obweobpasoBaT. opraHmsauun / O.C.
47 3agay no teme «OCHOBHblE abpuenaH, W.I. Octpoymos, C.A.
Krnaccbl HeopraHn4yeCcKmnx CnagpkoB. — 3 —-e wu3g. - M.
COENHEHNN» [MpocBeLleHune, 2024
KoHTponbHas paboTta Ne3 no teme | Xumusa. [1poBEpPOYHbIE U KOHTPOSbHbIE
50 "OCHOBHbIE Knacchbl paboTtbl. 8 knacc. / O.C. NabpuensH,
HeopraHM4yecknx coegnHeHnn" I'.I'. NlbicoBa. — M.: lNpocseweHne, 2021.
KoHTponbHas paboTta Ne4 no teme | Xumusa. [1poBEpPOYHbIE U KOHTPOSbHbIE
65 «CTpoeHune atoma. Xummnyeckas pabotbl. 8 knacc. / O.C. NabpuensH,

CBA3b»

I".I". NbicoBa. — M.: lNpocseweHne, 2021.




9 KINACC

Ne
n/n

Tema ypoka

UcTouHuk KUM

KoHTponbHas paboTta Ne1 no
Teme «[loBTOpeHue u

KoHTponbHble 1 camocTosiTENbHbIE
pabotbl no xumum Kk yyebHuky O.C.

5 y MabpuensHa, W.I'. OctpoymoBa, C.A.
yrnybneHne 3HaHuUim OCHOBHbIX CrnamkoBa  «Xumusi. O  Knacc» -
paznenos kypca 8 knacca» N3paTtenbcTBO «3k3ameH», M.:2022
MpakTnyeckasa paborta Ne 1.

16 «PeleHne akcnepmMmMmeHTanbHbIX
3apga4y»

KoHTDoNbHas ba6ota Ne2 o KoHTponbHbleE ¥ caMocTosiTeNbHbIE
Temep«C-)neKT F;J'IVITI/I‘-IeC_KaFI paboTbl no xumum K y4ebHuky O.C.

17 CCOLMa MﬂpXMmmquKme MabpuensHa, W.I'. OctpoymoBa, C.A.
ﬂeaK :;:‘M BU' aé:TBO 20 CnapgkoBa «Xumma. 9  knacc» -
peaku P P N3paTtenbcTBO «3Kk3ameH», M.:2022

Xrmums. 9 Knacc: y4eb.ans
MpakTnyeckasa paborta Ne 2 no obuwieobpasosaT. opraHmsauun / O.C.
20 Teme «[lony4yeHne conaHom abpuensH, W.I'. Octpoymos, C.A.
KMCNOTbIl, n3ydeHune eé ceoncte» | CnagkoB. — 3 —-e wu3g. — M.
MpocBeLlleHne, 2024
Xumusi. 9 Knacc: yyeb.ons
MpakTnyeckasa paborta Ne 3 no obuwieobpasoBaT. opraHmsauun / O.C.

30 Teme «llony4yeHne ammunaka, MabpuensH, W.I'. Octpoymos, C.A.

Nn3y4yeHne ero CBOMCTB» CnapkoB. — 3 —e wu3g. - M:
MpocBelleHne, 2024

MpakTnyeckas pabota Ne 4 no Xumms, 9 Knace. ye6.ans

P " P - obuwieobpasosaT. opraHmsauun / O.C.

38 Teme "lNonyyeHne yrnekmucnoro FaGpuensH, W.I.  OcTtpoymos, C.A
rasa. KayectBeHHasi peakuusi Ha Cnazakos o '3' e wan T M
kapboHaT-uoH MpoceeLleHne, 2024
MoakTnaeckas pabota Ne 5 Xumusi. 9 Knacc: yyeb.ons
Pp P - obuwieobpasosaT. opraHmsauun / O.C.

eLleHne aKcnepuMeHTanbHbIX

41 < MabpuensH, W.I'. Octpoymos, C.A.
3agad no teme «BaxHenwume Crnamkos. — 3 —e w3 M-
HemeTannbl N UX COeANHEHUSI» I'IpogBeu_ieHme 2024 A "

KoHTponbHble 1M caMocTosiTeNbHbIE
KoHTponbHas pabota Ne3 no paboTbl no xumum Kk y4ebHuky O.C.

42 Teme «BaxHenwwne HemeTannbl 1 | MabpuensHa, W.I. OctpoymoBa, C.A.

NX COEONHEHNAY CnapgkoBa «Xumua. 9  knacc» -
N3paTtenbcTBO «3k3amen», M.:2022

Xnmma. 9 Krnacc: yyeb.ans

53 Tnepjgt.glzzgﬁgcgiifabrﬁ(sno obuwieobpasosaT. opraHmsauun / O.C.

o A " MabpuensH, W.I'. Octpoymos, C.A.

MEeTOAbl €€ yCTpaHEeHUs Crnamkos. - 3 —e wuag — M.




[MpocBelleHune, 2024

MpakTnyeckasa paborta Ne 7.
PelweHne akcnepmMeHTanbHbIX

Xumums. 9 Knacc: yyeb.0ns
obuwieobpasosaT. opraHmsauun / O.C.

59 9 MabpuensaH, W.I. Octpoymos, C.A.
3agad no teme «BaxHenwuve )
CnagkoB. — 3 —-e wu3g. - M.
MeTanmnbl U UX COEOUHEHNSA»
MpocBelleHune, 2024
KOoHTpOnbHbleE U1 caMOCTOATENbHbIE
KoHTponbHas paboTta Ne4 no paboTbl No xumum K y4ebHuky O.C.
62 Teme «BaxHenwmne metansibl 1 abpuensaHa, W.I. OctpoymoBa, C.A.

nx coeamHeHuna»

CnapgkoBa «Xummua. 9  knacc» -
N3paTtenbcTBO «3k3amen», M.:2022




