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MOACHUTE/IBHAA 3ANMUCKA

Mporpamma no XMmmm 0CHOBHOro obulero o6pasoBaHus (YyrnybAEHHbINM YPOBEHb) COCTaBAEHa HAa OCHOBE
TpeboBaHWUI K pe3y/ibTaTamM OCBOEHMA OCHOBHOM 06pa3oBaTe/ibHON NPOrpaMmMbl OCHOBHOIO 06LLero
obpasoBaHus, npeactaBneHHbix B PrOC 000, c yueTom peaepanbHON paboyelt Nporpammsil
BOCMMUTAHMUA.

Mporpamma no XMmmm paspaboTaHa C Le/ibio OKa3aHUsA MEeTOAMYECKOM MOMOLLM YYUTENIO B CO34aHUN
pabouen nporpammbl No yyebHoMy npegmery.

Mporpamma no xMmum AaéT npeacTaBneHune o uenax, obuuen ctpaternn obyyeHms, BOCNUTaHNUA U
pa3BuTUA obydatlolmxca cpeactsamm ydebHoro npeameta, onpegenser obsasatenbHoe npegmerHoe
cogeprKaHue, ero CTPYKTypy Mo pasgenam U Temam, pacnpeaeneHne no Knaccam, peKomeHayemyto
nocnenoBaTeNbHOCTb U3YYEHUA XMMUU C YYETOM MeXKNpeaMeTHbIX U BHYTPUNPeaMETHbIX CBA3EHN,
JIOFMKKM y4ebHOoro npotlecca, BO3pacTHbIX 0cobeHHocTeln obydatolmxca. B nporpamme no Xxumum
YUYUTBIBAOTCA BO3MOMKHOCTU y4ebHOro npeamera B peannsaumumu TpeboBaHuit K NNaHMpyemMbiM
JNINYHOCTHBIM, MeTanpeamMeTHbIM U NPeAMETHbIM pe3yabTaTam 0bydeHua 1 B popMMUPOBAHNN OCHOBHbIX
BUAOB y4ebHO-NO3HABATEIbHOM AeATeNbHOCTU 0by4YatoLeroca no 0CBOeHM0 y4ebHOro cogeprkaHus.



MN3yyeHne XMMMM Ha YPOBHE OCHOBHOIO 06LLLEero 06pa3oBaHUs OPUEHTUPOBAHO Ha OOLLEKYIbTYPHYHO
NnoAroToBKy, HEObX0AMMYIO ANA BbIPAabOTKM MUPOBO33PEHUYECKMX OPUEHTUPOB, Pa3BUTUA
WHTENNIeKTYaIbHbIX CMOCOBHOCTEN M MHTEPECOB 0byYatoLMXCA, Ha NPOAOXKEHNE 0ByYeHNA Ha YPOBHE
cpeaHero obuiero obpasoBaHuA.

3HaHME XUMUU CNYKUT OCHOBOM Anst GOPMUPOBAHUA MUPOBO33PEHMS 0OyYatoOLLErOCS, Ero
npeAcTaBAEHUA O MATEPMANbHOM eAMHCTBE MUPA, BaXKHYHO POJb UTPatoT GopMupyemble Xumnen
npeAcTaBAeHMA O NPEBPALLEHUAX SHEPTUN U BELLLECTB B NPUPOAE, O NYTAX peweHus rnobasbHbix
npob/iem yCTOMYMBOTrO Pa3BUTUS YE/IOBEYECTBA — CbIPbEBOM, SHEPTreTUYECKOM, MPOA0BO/IbCTBEHHOM
npobaem, npobaembl 3KoNOrMYecKkor 6esonacHocTH, Npobaem 34paBoOOXPaHEHNUS.

N3yyeHne xummu:

CNocobCTBYET peannsaum BO3MOXHOCTEN AN CAaMOPa3BUTUA U GOPMUPOBAHUA KYbTYPbl IMYHOCTM
obyuatrowmxca, nx obuien n pyHKUMOHaIbHOM rPaMOTHOCTY;

BHOCUT BK/1aZ B GOPMUPOBAHME MbILLEHUA N TBOPYECKNX CMOCOOHOCTEN 00YYatoWMNXCA, HAaBbIKOB MX
CaMoCTOATE/IbHOM y4ebHOM AeATeNbHOCTU, SKCNEPUMEHTANIbHBIX U UCCNEeA0BATENbCKUX YMEHUIA,
HeobXo0AMMbIX KaK B NOBCEAHEBHOM XU3HK, TaK U B NPOPECCUOHANBHOM AeATeNbHOCTY;

3HAKOMMT CO cneundUKon Hay4HOro MbilNEHKA, 3aKNa[blBaeT OCHOBbI NPeACcTaBAeHU O eAMHCTBE
npMpoapl 1 YenoBeKa, ABAAETCA K/oUYeBbIM 3Tanom B GopMUpPOBaHUKN eCTeCTBEHHO-HayYHOW
rPaMoTHOCTU 0ByYatoLLMXCS;

cnocobcTyeT GOPMMUPOBAHUIO LEHHOCTHOFO OTHOLIEHUA K eCTECTBEHHO-HAYYHbIM 3HAHUAM, K NpUpoae,
K Ye/I0BEKY, BHOCUT CBOM BK1a4, B 3KO0rM4eckoe obpasoBaHMe obyyatoumxcs.

[aHHble HanpaBaeHUsa B 06ydeHnn xummmn obecnedymsatoTca cneundmuKon cogepanua npegmeTa,
KOTOpPbI ABAAETCA NefarorMyeckn aganTMpoBaHHbIM OTPaXKEHNEM ONpeaeNeHHOro 3Tana pPas3BuTma
XMMUU,

Yray6nEHHbIN Kypc XMMMM OCHOBHOTO 06LLero o6pasoBaHna OPUEHTMPOBAH Ha OCBOEHME
0b6y4YaloLWMMNCA CUCTEMbI MePBOHAYa/IbHbIX NMOHATUIA XMMKUKU, OCHOB HEOPraHNYECKON XUMUH,
OCHOBONO/IAratoWmxX NPeaCcTaBNeHN 0BLLEN XMMUW U OTAENbHbIX 3HAYMMBbIX NOHATUIN OPraHNYeCcKon
XUMUU.

CTpyKTypa coaeprKaHusa NporpaMmbl Mo XMMnn chopmmnpoBaHa Ha OCHOBE CMCTEMHOIO NOAX0Aa K eé
nsyyeHuto. CogepskaHne CKNaablBaeTca U3 CUCTEMbI MOHATUI O XMMUYECKOM 3/IEMEHTE U BELLLeCTBE U
CUCTEMbI NOHATUIN O XMMUYECKoM peakuun. Obe 3T cucTembl OpraHM30BaHbl NO NPUHLMNY
nocse0BaTeIbHOro Pa3BUTUA 3HAHMIN Ha OCHOBE TEOPETUUYECKUX NPeACTaBNeHWIA Pa3HOro YPOBHS:

aTOMHO-MOJIEKYISIPHOM TEOPUM KaK OCHOBbI BCEIO ECTECTBO3HAHUA;
MNepunognyeckoro 3akoHa .M. MeHaeneesa Kak OCHOBHOTIO 3aKOHa XUMWMU;
YUYEHMA O CTPOEHUMN aTOMa U XMMUYECKOW CBA3Y;

npeacTaBaeHn 06 31eKTPOINTUYECKON ANCCOLMALMM BELLLECTB B PaCcTBOPAX;

O XMMMYECKOMN KUHETUKE U TepMmoanHaMukKe.



B ocHOBY TeOpeTUYECKMX 3HaHWNIM NONOMKEHbI SMMUPUYECKM NOSTYYEHHble GpaKTbl. TeopeTuyecKme 3HaHuA
pa3BMBalOTCA NOC/eA0BaTe/IbHO OT OAHOIO YPOBHA K Apyromy 1 obecrne4unsaloT obydatoLmmes
BO3MOXHOCTb 06BACHATb M NPOrHO3MPOBaTh CBONCTBA, CTPOEHME U 061aCTU NPaKTUYECKOTro
NPUMEHEHMA U3yYaeMblX BELLECTB.

OcBoeHMe cogepKaHna NPorpammbl N0 XMMMUM MPOUCXOAMT C UCMO/Ib30BaHNEM 3HAHWUI U3 paHee
M3yYeHHbIX y4ebHbIX NPeaMETOB: OKPYKAOLWMIA MUp, Buosiorus, drsmnka, maTtemaTnka, reorpadpums,
TEXHO/IOTUA, UCTOPWA.

Mporpamma ocHOBHOro obuiero obpasoBaHMA N0 XUMUM (YrayBAEHHBIN YPOBEHb) OPUEHTMPOBaHa Ha
coxpaHeHue dyHAaMeHTaIbHOIO XapaKTepa obpasoBaHusa, cneundmkm yyebHoro npeamera m
obecnevyeHune ycnewHoro obyyeHus Ha cieaytollem YpoBHe obpasoBaHuMA. B nporpamme no xummm
peanusyeTcsa pa3BMBaloLLan M NPaKTUYECKasa HanpaBAeHHOCTb 0ByYeHNa Xummumn, anddepeHumauma
0b6y4YeHus, BKAKOYAOLWAA NPpoduabHYHO NOAroTOBKY 0bydalowmxca 1 nocneaytoliee camoonpeaeneHume B
Bblibope HanpasneHns obydeHua B NPOPUAbHbIX Kaaccax.

YrnybnéHHoe nsyyeHme Xummnmn cnocobCcTByeT peannsaumm 3agay npodpeccMoHabHOM OpUeHTaL MK U
HanNpaB/IeHO Ha NPeAoCTaBAEHNE BO3SMOXKHOCTU KaxKAoMy 0byyatoemMyca NpoaBnUTb CBOU
WHTENNIeKTYalbHble M TBOPYECKME CNOCOBHOCTM NPU U3yuyeHUM yuebHOro NnpeameTa, Heobxoaumble Ans
npoAoKeHMa obpa3oBaHMA U gasbHelLWen TPyA0BOM AeATe/IbHOCTH.

Mporpamma no xumuu (yrnybnéHHbli ypoBeHb) NpegHasHavyeHa AN UCnoib3oBaHWA B
06pa3oBaTebHbIX OPraHM3aLmMax, peanmsyowmx nporpammbl gnbdepeHumposaHHoro (yraybnéHHoro,
NPOGUNBHOIO) N3y4YeHUn OTAE/NbHbIX YyYebHbIX NPeaMETOB Ha YPOBHE OCHOBHOIO 06Lero ob6pasoBaHms.

Ob6pasoBaTenbHble GYHKLUN XMMUN, U3y4aeMOon Ha yriybaeHHOM ypoBHeE, peanunsytoTca B npouecce
bopMMpPOBaHUNA 3HAHMN OCHOB XMMUYECKON HayKM KaK 061aCT1 COBPEMEHHOTO eCTeCTBO3HAHMA,
061acTN NPaKTUYECKOM AeATENIbHOCTM YENOBEKA U OAHOIO M3 KOMMOHEHTOB MUPOBOM KY/IbTYpPbl. 3a4a4a
yuebHoro npeamerta cocTouT B GOPMUPOBAHMUU CUCTEMbI XUMUYECKMUX 3HAHUIN — BasKHENLLUX GaKTOB,
NOHATUIN, 3aKOHOB N TEOPETUUYECKUX MOJIONKEHUIN, AOCTYMHbIX 0606LEHN MUPOBO33PEHUYECKOTO
XapaKTepa, A3blka HayKK, B NPUOBLLEHMN K HAyYHbIM METOAaM MO3HaHUA NPU U3YYEHUN BELLECTB U
XUMUYECKUX peakumii, GopMUPOBaHMU U Pa3BUTUM NO3HABATENbHbIX YMEHUI U cnocoboB AeaTeNbHOCTU
N UX NPUMEHEHUM B y4ebHO-No3HaBaTe/IbHOMN U y4ebHO-MCcCnen0BaTeIbCKON AeATeNbHOCTU, OCBOEHUN
npasun 6esonacHoro obpatlleHma ¢ BeLecTBamm B NOBCEAHEBHOM }KU3HM.

Llenun nsyyeHma XuMmnmn oTpakaroT HanpaBAeHHOCTb 06yYEeHNA Ha Pa3BUTME U CAMOPA3BUTHE JIMYHOCTY,
dbopmmnpoBaHMe e€ UHTeNNEKTA M 06LLEN KyAbTYpbI.

M3yyeHne XMMUM HanpaBAEHO Ha AOCTUNKEHWNE CNeayoWnX Lenem:

dbopMmnpoBaHNE NHTEN/IEKTYA/IbHO PAa3BUTOMN IMYHOCTM, TOTOBOM K Camoobpa3oBaHUIO, COTPYAHMUYECTBY,
CaMOCTOATEIbHOMY NPUHATUIO pelleHuiA, CNoCoBbHOM aganTUPoBaTbCA K 6bICTPO MEHALWUMCA
YCNOBUAM KU3HU;

bopMMpoBaHME CUCTEMBI XMMUYECKUX 3HAHMI KaK KOMMOHEHTa ecTeCTBEHHO-HAaY4YHOW KapTUHbI MUpPa,
KaK OCHOBbI 411 MOHUMAHWA XMMUYECKOMN CTOPOHbI ABAIEHUIA OKPYKAIOLLLETO MUPA, OCBOEHUE A3bIKa
HayKu;



npuobeHne 0by4atoLWmMXCA K CaMOoCTOATEIbHOW NO3HaBaTeIbHOM U UCCeA0BATENbCKOM AEATENIbHOCTH,
K Hay4YHbIM MeTOZaM NO3HAHWA, POPMMPOBAHNE MOTUBALMM N PA3BUTME CNOCOBHOCTEN K U3YYEHUIO
XMMUUY;

dopmupoBaHue 0buLel GYHKLUMOHANBHOM U eCTECTBEHHO-HAYYHOM rPaMOoTHOCTU, B TOM YNC/IE YMEHUN
OOBACHATL U OLEHMBATD ABNEHWNA OKPYKAIOLLETO MUPA, UCNOb3YA 3HAHWUA U ONbIT, NOAYYEHHbIE NPU
N3YYEHUN XMMWUK, NPUMEHSATD UX NPU pelleHnn npobaem B NOBCEAHEBHOW XU3HWU U TPYA0BOW
OeATeNbHOCTY;

pa3BuTMe Y 0BYYaloLLLMXCA UHTEPECA K U3YUYEHUI0 XMMUN U chepam AeATENbHOCTU, CBA3AaHHbIM C XMMUEN,
MOTMBALIMA K OCO3HAaHHOMY BbIBOPY COOTBETCTBYIOLLLErO NPOPUAA U HAaNPaBAEHHOCTU AanbHelLero
obyyeHus;

OCO3HaHWE LEHHOCTU XMMUYECKUX 3HAHUI B }KU3HU YE/TOBEKA, NOBbILIEHME YPOBHSA 3KOI0rMYECKOM
KY/IbTYPbl, HENPUATUE AEACTBUIN, NPUHOCALLNX BPE, OKPYrKatoLWwel cpeae U 340p0Bbi0 NH0AEN;

npuobpeTeHne 0by4atoLWMMMNCA OMbITa CAMOMO3HAHMWA, KNHOYEBbIX HAaBbIKOB (K/tOYEBLIX KOMMETEHUMI),
HeobXxoAMMbIX AR PA3IUYHbBIX BUAOB AeATE/IbHOCTHU.

Ha yrnybnéHHoe nsyyeHue yyebHoro npegmeta «Xumusa» otesoamtcs no 102 yaca B 8 n 9 knaccax (3 yaca
B Hegent), Bcero 204 yaca 3a ABa roga obyyeHus.



COOEPHAHUNE OBYYEHUA

8 KNTIACC

ﬂepBOHaqaanble Xmmnyeckme noHATUA

Xrumusa — BarkHas 061acTb eCTeCTBO3HAHMA U MPaKTUYECKON AeATeIbHOCTU YeoBeka. MpeameT Xumuu.
Ponb XMMUUM B }KM3HU YenoBeKa. KpaTkue cBeeHus 06 UCTOPMM BOSHUKHOBEHUA U Pa3BUTUA XUMUN,
Xumus B cucteme HayK. Tena v Bellectsa. PUsnyeckne n XuMmn4eckne CBOMCTBA BelllecTs. ArperaTHble
cocTosHusA BelecTs. MTOHATME O TEOPETUYECKMUX U SMIMUPUYECKUX METOAAX MO3HAHMA B €CTECTBEHHbIX
HayKax. MpeAcTaBNeHns 0 Hay4HOM NO3HaHWK Ha SMNUPUYECKOM YPOBHE: HabaoaeHWe, usmepeHue,
3KCNEepPUMEHT, MoAeNNPoBaHue, BbluncaeHme. NpeacrasieHnsa o Hay4HOM NO3HaHUU Ha TEOPETUYECKOM
ypoBHe: Hay4Hble ¢paKTbl, npobaema, runotesa, TEOPUA, 3aKOH.

A3bIK XMMUKU. UCTOYHUKMN XMMUYECKo MHPopMaumu.

MoHATME 0 meToaax paboTbl ¢ XMMMYecknmu BelectBamu. O6opyA0BaHUE WKObHON XMMUYECKOW
nabopatopuun. MNpasmna 6esonacHoro obpaLLeHns ¢ BelwecTsammn 1 n1abopatopHbim 060pya0BaHNEM.

YucTble BelecTsa 1 cmecu. MpupoaHble CMecK: Bo3ayX, NPUPOAHbIN ras, HedTb, MPUPOAHbIE BOAbI,
ropHble Nopoabl U MUHepabl. MOHATUE O FOMOreHHbIX U reTeporeHHbIX cmecax. Cnocobbl pasaeneHnn
cmecei. OUMCTKa BeLecTs.

BelecTtBa U Xummnyeckune peakuum. ATOMbI U MOIERY/IbI. Xummyeckune anemeHTbl. CUMBOJIbI XMMUYECKUX
anemeHToB. lpocTble 1 CNoXKHble BewecTBa. MeTannbl 1 HemeTansbl. BewecTsa MoeKynApHOro u
HEMONEKYNAPHOIO CTPOEHUA.

Xummnyeckas ¢opmyna. BaneHTHOCTb aTOMOB XMMUYECKMUX 9N1€MEHTOB. 3aKOH NOCTOSHCTBA COCTaBa
BellecTs. OnpegeneHne Ba€HTHOCTU 31eMEHTOB No Gopmyiam BUHAPHbIX COeAMHEHWN U COCTaBNEHUE
dopmyn BUHAPHBIX COeAUHEHWUI MO Ba/IEHTHOCTU 3/1eMeHTOB. OTHOCKMTE/IbHasA aTOMHaA macca.
OTHoCKTeNbHaA MonekynspHasa macca. MaccoBas 4019 XMMUYECKOr0 31IeMEHTA B COEANHEHUMN.
HaxoxaeHue npocTeiiueit GpopmMynbl BELLECTBA MO MaCCOBbIM [0/IAM 3/1EMEHTOB.

Konunuectso Bewecrtsa. Monb. MonsipHaa macca. B3aMmocBA3b KOMYECTBA, MACCbl M YUCAA CTPYKTYPHbIX
efMHUL BewecTBa. PacyeTbl No Gopmynam XMMUYECKUX coeguHeHnid. MonspHas macca CMecu BellecTs.
Mo/ibHan [0 XMMUYECKOTO 3/IeMeHTa B coeamMHeHnn. HaxoxaeHre npocTeiweli popmy bl Belw,ecTsa
MO MOJ/IbHbIM A0/MAM 3/1EMEHTOB.

dusmyeckne 1 XMmmnUYeckme ABAeHNA. XMMUYECcKan peakuma 1 ee NpUsHaku. YCN0BUA NpoTeKaHnn
XMMUYECKUX PEAKLMIA. 3aKOH COXPaHEHNA MacCbl BeL,ecTB. ATOMHO-MOIEKYAAPHas Teopus. U3Hb 1
AesatenbHocTb M.B. JlToMoHOCOBa. XMMMYecKme ypaBHeHUA. TUMbl XMMUYECKMX peakLuit (coegnHeHus,
pasnoMKeHus, 3amelleHnsa, obmeHa). PacyeTbl N0 XMMUYECKMM YPaBHEHUAM.

JKCnepuMMeHTabHOE U3yYeHUe BELLECTB U ABAEHWNIA. 3HAKOMCTBO C XMMMYECKOM NOCyaoM, ¢ npasuaamm
paboTbl B nabopaTtopun 1 npuemamm obpalieHus ¢ nabopaTtopHbim 0bopyaoBaHMem. U3yueHune U
onucaHme GpU3NYeCcKMX CBOMCTB 06pPa3LLOB HEOPraHMYECKMX BELLLECTB — METa//10B U HEMETANN0B.



HabnogeHne pusmnyecknx (nnasneHune Bocka, TaaHue nbaa, pacTMpaHue caxapa B CTyMnKe, KUneHue u
KOHAEeHCcaLUmMa BoAbl) U XMMUUYECKUX (ropeHne cBeun, NpoKaanuBaHMe MeaHOW NPOBO/IOKM,
B3aMmoAencTBMe Coabl MU MeNa C CONAHOM KUCNoTon) aneHnin. O3HakomneHune c obpasuamm BeLecTs
Konndyectsom 1 mosb. HabnogeHune v onncaHne NpusHakos NPOTEKaHUA XMMUYECKMX peaKkLnit
(pa3noskeHue caxapa, B3aMMOAENCTBUE CEPHOM KMCIOTbI C XI0pMAOM 6apus, MoNyYeHUe U pasfioxKeHne
rmgpokcnga meau (Il) npu HarpeBaHUK, B3aMMOAENCTBUE Kejle3a C pacTBopom conm meawm (I1).
MN3yueHme cnocobos pasaeneHuns cmecen (C NOMOLLLbIO MarHuTa, GUAbTPOBaHUE, BbiNapuBaHue,
ANCTUNNAUMA, XpomaTorpadua), nposeseHne 04UCTKM NoBapeHHoM conun. HabaogeHne n onucaHme
OMbITOB, MAIIOCTPUPYIOLLMX 38KOH COXPaHEHUA MacChl.

BarkHenwwne npeacTtaBuTeNIM HeOpraHMYeCKnX BeLWEeCTB

MpeacTtaBneHua o rasax. Bosgyx — cmech rasos. CoctaB Bo3Ayxa. 3akoH ABoragpo. MonsapHbIi 06bEM
rasos. OTHOCUTENIbHaA NJIOTHOCTb ra3oB. OnpeaeseHne OTHOCUTENIbHOM MONEKYIAPHOMN Macchbl
rasoobpasHoro BeL,ecTsa No U3BECTHOM OTHOCUTENIbHOM NAOTHOCTU. O6bEMHbIE OTHOLIEHMA ra30B Npw
XMMUYECKUX pPeaKkLUAX.

Kuncnopoa — anemeHT 1M NpoCToe BelecTso. HaxoxaeHne Kncnopoda B npupoge, pusmueckme u
XMMWYECKMe CBOIMCTBA (peakuun ropeHns n okmucaeHusa). NMpoueccbl OKUCNEHUA B XKMBOW Npupoae.
Okcuapl. MpumeHeHue Kncnopoga. Cnocobbl noaydeHna Kncaopoaa s nabopatopum u
npombllieHHOCTH. MoHATHUE 0 KaTanm3aTope. KpyroBopoT Kuciopoaa B npupoae. O30H — annoTponHas
MmoanduKauma knucnopoaa. O30HOBbLIN CNON, €ro 3HaYeHUe ANA XKUBbIX OpraHM3MoB. PaspylueHne
030HOBOrO C/101.

TennoBolt apPeKT XMMUYECKON peakuum, TEPMOXMMUYECKME YPAaBHEHMS, IK30- U SIHAOTEPMUYECKME
peakuuun. Tonameo. Ucnonb3oBaHMe yras U MeTaHa B KayecTBe TONMBA. 3arpAsHeHne Bo3ayxa. NoHATne
0 NapHMKoBOM 3ddeKTe.

Booopon —anemeHT 1 NpocToe Bew,ecTBo. HaxoxKaeHne Bo4OpOAa B NpUpose, ¢M3MH€CKMG n
Xmmunyeckume CBOVICTBa, npumeHeHwue, cnocobbl noayyeHua. NMoHATME O KNCNOTax U CONAX.
Ncnonb3osaHue BO4OpPO4A B Ka4eCTBe TON/inBa.

Boaa. du3smyeckue ceolicTBa Boabl. Boga Kak pactBoputenb. PacTBopsbl. HacblleHHble u
HeHacbllLeHHble pacTBOpbl. PacTBopMmocCTb BellecTs B Bode. aKTopbl, BAMAOLLME Ha PaCTBOPUMOCTb
TBepAblX U ra3006pasHbix BelwecTs. CNocobbl BbipaXKeHWA KOHLLEHTPaLUM pacTBOPOB: MaccoBas 401
pacTBOPEHHOrO BelllecTBa, MOIAPHaA KOHUEHTpaLUmMaA. Posib pacTBOpOB B NPMPOAE U B 3KU3HU YeoBeKa.

Xummyeckue ceoiictea Bogbl. MoHATUE 06 ocHoBaHUAX. MNoHATHe 06 MHAMKaTopax. KpyroBopoT BoAbl B
npupoge. 3arpsAsHeHne NpupoaHbix Boa. OXpaHa M O4MCTKA NPUPOAHbIX BOA,

Knaccndurkaumnsa HeopraHn4ecknx coeauHeHnin. Okeunapl. Knaccudumkauma okcmaos: coneobpasyoume
(ocHOBHbIE, KUCNOTHbIE, aMbOTepHbIE) U Heconeobpasytowme. MexayHapoaHas HOMEHKNATypa
OKCMAoB. TpMBMaNbHbIe Ha3BaHWA OKCNA0B. PU3nMUEcKne 1 XapaKTepHble XMMUYECKMe CBOMCTBA
OKCUA0B (B3aumoaeicTBue ¢ BoAOM, C KNCNIOTaMM U OCHOBaHUAMM, C APYTMMU oKcugamu). MonyyeHue
OKCMAO0B.

lNMoHATHE O IMAPOKCUOAX — OCHOBAHUAX U KUCNOPOACOAEPHKALLMX KUCNAOTaxX. KncnoTol. KI'IaCCMd)MKaLI,VIﬂ
KNcnoT. MexayHapoaHaa HOMEeHKAaTypa U TPMBUAAbHbIE HAa3BAaHMA KUCNOT. dusmyeckne n xmmmnyeckme



CBOWCTBA KMCNOT (B3auMoaeincTeune ¢ MeTaanamu, C OKCMAaMU METaN10B, OCHOBAHUAMM U conamu). Paa
aKTMBHOCTU meTannos H.H. bekeTosa. lNoayyeHue KMcNoT. KNcnoTel B npupoge, NpuMeHeHue
BaXKHEMLIMX KNCNOT.

OcHoBaHus. KnaccndurKauma oCHOBaHMM: WEN0UYN U HEPACTBOPUMbIE OCHOBAHMA. MexayHapoaHas
HOMEHKNaTypa ocHoBaHMN. TpMBMabHblEe Ha3BaHMA OCHOBaAHWN. LLlenoun, nx ceomncTea
(B3anmopeincTBME C KUCOTHBIMU OKCUAAMM, KUCAOTAMMU U CONAMM) M CNOCOBbI NOyYeHMS.
HepacTBopurMble OCHOBaHMSA, X CBOMCTBA (B3aMMOLENCTBME C KUCAOTaMM) U cnOcobbl MoNyYeHUs.
AmdoTepHOoCTb. MoHATME 06 amPoTepHbIX TMAPOKCMAAX (Ha NpUmepe rMAPOKCUA0B LMHKA U
aNIOMMUHMA): XMMUYECKME CBONCTBA (B3aMMOAENCTBUE C KUCAOTAMMI U LLLENOYAMM) U NOSIYYEHME.

Conu (cpegHue, KUCAble, OCHOBHbIE, ABOMHbIE). MexayHapoaHaa HoOMeHKNaTypa coneit. TpuBmanbHble
Ha3BaHuA conenl. usnyeckme N xapakTepHble XMMUYECKME CBOMCTBA Ha NpUMepe cpeaHUX CoNen.
MonyyeHune conen.

leHeTU4ecKas cBA3b meXxay KnacCamum HeopraHM4YeCknx COE,D,MHGHMVI.
3KCFIepVIMEHTaﬂbH0€ n3yyeHue Belwecte u ABNEHUN:

KO/in4eCTtBeHHOE onpeaeneHne cogepXaHma KMCnopoga B Bo3gyxe,
nonyyeHue, C06MpaHMe, pacno3HaBaHMeE N n3yyeHne CBOWCTB Kncnopoga,

HabnoaeHWe B3aMMOAEeNCTBUA BELLECTB C KUCIOPOAOM U YC/I0BUI BO3HUKHOBEHUA U NPeKpaLleHns
ropeHus;

03HaKom/ieHMe ¢ obpasLiamm OKCUAO0B M ONMcaHNe UX CBOICTB;

nosiydeHume, cobupaHme, pacnosHasaHne 1 U3yyeHne CBOMCTB BOAOPOAa (ropeHue);
B3aMmoaencTene Bogopoaa c okcuaom meaum (ll);

nccnenoBaHne ocobeHHoCTel PaCcTBOPEHMUSA BELLLECTB C Pa3/IMYHOM PacTBOPMMOCTbIO;
NPUroToB/sIEHNE PACTBOPOB C ONpeaeeHHOW MAacCOBOM A0/1el PAacTBOPEHHOIO BELLECTBA;
NPUroTOB/IEHME PACTBOPOB C ONpeaes/IeHHON MOMSIPHOM KOHLUEHTPaLMen pacTBOPEHHOIO BELLECTBa;
B3aMMOAeNCTBME BOAbl C MeTaslaMu (HaTpMem U KanbLmem);

onpeaeneHue pacTBOPOB KMUC/OT U LLLeIoYel C MOMOLLbIO MHAMKATOPOB;

nccneposaHmne 06pasLOB HEOPraHMYECKUX BELLLECTB PA3/IMYHbIX KNacCoB;

n3yyeHue B3aMMoZencTeuna okenaa meam (1) c pacTBOpom cepHOM KMCNOTbI, KUCIOT C MeTan1amu,
peakuMn HemTpanmsaumu;

nonyyeHme HepacCTtBOpPUMbIX OCHOBAHMWM, BbITECHEHNE OA4HOro metanana gpyrmm mn3 pacrtesopa Conu;
B3aMMOAEI7ICTBMe rMapoKcnaa UMHKa € pacTtBopamMun KNCNIOT U UJ,EJ'IO‘-IEVI;

peweHne akCnepmMeHTa/ibHbIX 3a4a4 NO Teme «OCHOBHble Knaccbl HeopraHn4yecKkunx COGAMHGHMVI».



Mepuoaunyeckunii 3akoH 1 MNMepuogmyeckas cuctema XMMMYecKux anemeHTos . M. MeHaeneesa
CtpoeHune aTomoB. Xummyeckasn csasb. OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE PEaKL MM,

MepBble NOMNbITKM KAacCudmKaLmm XMMMUYECKUX 31emMeHTOB. MoHATHE O rpynnax (cemeincTBax) CXoaHbIX
3/IEMEHTOB: LLLE/IOYHBIX U LLLeIOYHO3EME/IbHBIX MeTaNNax, ranoreHax, MHepTHbIX (6aaropoaHbix) rasax.
dnemeHTbl, KoTopble 06pasyroT ampoTepHbIE OKCUAbI U TMAPOKCUABI.

Mepuoanyeckunii 3akoH. OTKpbITME MNeprogmyeckoro 3akoHa. Nepunoanyeckan cuctema XMMUYECKUX
anemeHToB [l. N. MeHaeneesa. KopoTkonepnoaHas u ganHHonepmoaHaa ¢opmbl Tabnmupbl
«lNepunoamyeckan cmctema Xummnyeckmx anemeHTos . V. Mengeneesa». Mepuogpl v rpynnol (A- n b-
rpynnol).

CtpoeHue aTomoB. CocTaB aTOMHbIX agep. M30Tonbl. PaAn0aKTUBHOCTb. INEKTPOHbI. DNEKTPOHHanA
opbuTasib. IHEpPreTUIecKkne ypoBHU 1 NOAYPOBHM aToMa: s-, p-, d-opbuTann. DNEeKTPOHHbIE
KOHUrypaLmmn 1 aNeKTpoHHO-rpaduyeckne popmynbl aTomoB. PU3MYECKUIA CMbICA NOPAAKOBOro
HOoMmepa, HoMepa nepuoaa 1 rpynnbl 3nemeHTa. CTpoeHMe 3/1eKTPOHHbIX 060/104eK aTOMOB nepsbix 20
XMMUYECKUX 31iemeHTOoB Mepuoamyeckoi cuctembl [. U. MeHaeneesa: pacnpesesneHne aeKTPOHOB Mo
3HEpPreTMYecKMM yPOBHAM, MOAYPOBHAM U opbUTanam. dmsmndeckunii cmoicn Mepnoanyeckoro 3akoHa.

3aKOHOMEpPHOCTU U3MEHEHUA pagMyca aTOMOB XMMUYECKUX SNEMEHTOB, METaI/IMYECKUX U
HeMeTaIZIMYeCKMX CBOMCTB MO rpynnam u nepnogam. MameHeHne KUCNOTHO-OCHOBHbIX CBOMCTB
COeAMHEHMNI XMMUYECKMX 3/IEMEHTOB B NEPMOAaX M rpynnax. XapakTepmUCcTMKa XMMUYECKOTO 3N1eMEHTA
no ero nosoxeHuto B NMepunoanyeckoi cucteme 4. N. MeHaeneesa.

3HauyeHue MNeproanyeckoro 3akoHa u MepnoguuecKkoin cMCTEMbI XMMUYECKUX SN1EMEHTOB A5 Pa3BUTUA
HayKu 1 NpakTuku. [. . MeHaenees — yyeHbli U rparkaAaHUH.

INeKTPoOTPULATENBHOCTD XMMUYECKUX 3/1EMEHTOB. XMMMUYECKas CBA3b. BUabl XMMnyecKol caa3u:
KOBA/IEHTHAA MNONAPHAA CBA3b, KOBAJIEHTHasA HEMOASPHAA CBA3b, MOHHAA CBA3b. MexaHWU3Mbl
06pa3oBaHNsA KOBAaNEHTHOM U MOHHOW CBA3WU. DNEKTPOHHbIE U CTPYKTYPHble GOPMY/ibl BELLECTB.
KaTMOHbI M aHMOHBDI.

Kpuctannmnyeckne n amopdHble BeLLecTBa. TUMbI KPUCTANIMYECKUX PELLIETOK: MOHHAsA, aTOMHas,
MONEKYNAPHAA U UX XapPaKTEPUCTUKM.

CTteneHb okucneHua. OnpeaeneHume cTeneHeit OKMCAeHUA aTOMOB B BUHAPHbIX COEAUHEHUAX.
OKUCANTENbHO-BOCCTaHOBUTE/IbHbIE pPeakumu. MNpoLeccsl OKUCAEHUSA U BOCCTAaHOBAEHMA. OKMCAUTENN U
BOCCTaHOBUTeNN. CocTaBNEHME YpaBHEHUI NPOCTbIX OKUCNTENIbHO-BOCCTAHOBUTENbHbIX Peakuuii 1
paccTaHOBKA B HUX KO3PPMUMEHTOB METOA0M 3/1eKTPOHHOTO HanaHca.

JKCNepuMeHTaIbHOE U3yYeHWE BELLLECTB U ABAEHMIA:
O3HaKkomsieHue ¢ 06pasLamm MeTannos U HEMETaN/oB.;

MOZEe/IMPOBaHME CTPOEHUS MOJIEKY NPU NMOMOLLM PUCYHKOB, MOAE/EN, SNEKTPOHHbIX U CTPYKTYPHbIX
dopmyr;

npoBegeHWe ONbITOB, UAOCTPUPYHOLLMX NPUMEPbI OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIX PEaKUMIA
(ropeHue, peakumu pasnoxKeHua, coegmHeHuUs).



MexnpegmeTHble CBA3U

Peanusauma mexnpeameTHbIX cBszen npun N3y4eHnm Xxmummmn B 8 Knacce OCyLlecTBnAeTCA 4epes
MCNoib30BaHMe KaK 06LLI,MX ecTeCTBEeHHO-HaYy4HbIX HOHHTMVI, TakK ¥n I'IOHFITVIVI, NMPUHATBLIX B OTAE/IbHbIX
€CTeCTBEHHbIX HayKaX.

ObLme ecTecTBEHHO-Hay4YHble NOHATUA: ABNEHUE (MpoLEecc), Hay4HbIM GaKT, rMnoTesa, TEOPUS, 3aKOH,
aHaNn3, CMHTE3, KnaccnudmKkaumua, NepmMoamMYHOCTb, HabatoAeHME, SKCMEPUMEHT, MOAENUPOBAHME,
U3MepeHune, MOLENb.

dusnka: aBneHns Npupoabl, GuUsmMyeckue ABNEHUSA, BELLECTBO, TeNo, GrU3nMyeckue BenUmHbl, eANHULbI
nsmepeHua, 06bem, macca, arperatHble COCTOSIHME BELLECTBa, aTOM, 3/1IEKTPOH, NPOTOH, HEMTPOH, UOH,
MOJIEKYNA, CTPOEHME ra30B, XNAKOCTEN U TBepAbIX (KPUCTANIMYECKMX) TEN, SNEKTPUYECKUIA 3apAa,
KO/IMYECTBO TENOThI.

Buonorua: 6uochepa, poTocMHTES, NPoLECCHl 0BMEHa BELLECTB.

Freorpadusa: atmocoepa, ruapocdepa, MMHEpPanbl, FOPHbIE NOPOAbI, MONAE3HbIE UCKOMAaeMble, TOMNNBO,
BOAHbIE pecypchbl.

TexHosorua: TexHocdepa, NPOU3BOACTBO, XMMUYECKNE TEXHONOTUN, Cbipbe, KOHCTPYKLMOHHbIE
maTepuansbl.

9 KNACC

BelecTBO M xMmunyeckasa peakuma

MoBTOpeHue u yraybaeHue 3HaHWi OCHOBHbIX pa3fenoB Kypca 8 Knacca. CTpoeHue aTomos. CBolicTBa
aTOMOB XMMUYECKMNX 3IEMEHTOB, MX KOJIMYECTBEHHbIE U KaYeCTBEHHbIE XapaKTepucTUKK (paauyc,
3/1eKTPOOTPULATENIbHOCTb, 3HEPTUA MOHM3ALMM). [ToCNeL0BaTENLHOCTb 3aN0THEHNA 3/IEKTPOHHbIX
opbuTaneit aTomoB Manbix nepnogos. OcobeHHOCTM 3aN0NHEHNA INEKTPOHHbIX OpbuTanein aTomos
60/1bWKX Nepunoaos. Meprnoanyeckas cUCTEMa XMMUYECKUX 3/1EMEHTOB B CBETE NpeacTaB/eHnin o
CTpoeHUn atoma. CTeneHb OKMCAEHUA U BaIeHTHOCTb. [peacTaBieHne 0 NepnoanyYeckon 3aBMCUMOCTU
CBOWMCTB XMMUYECKUX 31IEMEHTOB (3/1€KTPOOTPMLATENBHOCTb, OKMCAUTEIbHO-BOCCTAHOBUTE/IbHbIE
CBOWCTBA, KUC/IOTHO-OCHOBHbIE CBOMCTBA OKCMA0B U r’MAPOKCUAOB) OT CTPOEHMUA aToma.

CTpoeHue BellecTBa. BelecTsa B TBEPAOM, XKUAKOM U ra3006pasHOM COCTOAHUN. BUabl XMMUYECKO
CBA3M: MOHHAsA, KOBaieHTHaA (HenonapHan, NonApHan); 0bMeHHbIN 1 JOHOPHO-aKLENTOPHbIA MeXaHM3M
06pa3oBaHUA KOBA/IEHTHOM CBA3M.

MeXMoneKynapHble B3aumoaeincTeus (BoaopoaHan cBasb, cCuabl BaH-aep-Baanbca). Tunbl
KPUCTa/IZIMYECKMX PELLETOK — aTOMHAnA, MOHHAA, MeTaN/IMYecKas, MONIEKYNAPHAA — M 0COBEHHOCTU NX
CTPOEHMA. 3aBMCMMOCTb CBOMCTB BELLECTBA OT TUMa KPUCTAIZIMYECKOM PeLIEeTKM U BUAA XMMUYECKOM

CBA3N.



OCHOBHble 3aKOHOMEPHOCTM NPOTEKAHUA XMMUYECKUX Peakumit. KnaccuduKkauma XMmmMYeckux peakumi
Mo Pas/IMYHbIM NPU3HAKaM (MO YMCY M COCTaBY YHaCTBYIOLLMX B peaKkLUKN BELLECTB, Mo TeNN10BOMY
3ddeKTy, N0 U3MEHEHMIO CTeneHel OKUCNEHNA XMMUYECKUX 3/1eMEHTOB, No 06paTUMOCTH, NO Y4aCTUIO
KaTa/msaTopa, Nno arperaTHoOMYy COCTOAHUIO pearnpyoLLmMX BeLLecTs).

DIeMEeHTbl XMMUYECKON TEPMOANHAMMUKN. DHEPreTMKa XMMUYECKUX peakuuit. Tennoson apdeKT
XMMWYECKOW peaKLmn. IK30- U SHAOTEPMUYECKME PeaKkLUmn, TEPMOXMMUYECKME YpaBHEHUA. 3aKoH lecca
W ero cneacTsuA. BoluMcneHns no TepMOXMMUYECKUM YPaBHEHUAM.

MOHATUE O CKOPOCTU XMMUYECKOW peakuumn. 3aKoH AencTByoLWmMX macc. PaKTopbl, BAnsoWMe Ha
CKOPOCTb XMMUWYECKOM peakumn. JHeprua aktueauummn. MoHaTue o katanmnse. PepmeHTbl. UHTMOUTOPSI.

MoHsATHE 06 06PATUMBIX M HEODBPATUMBIX XMMUYECKMX peaKkLmax. MOHATUE O XMMNYECKOM PaBHOBECUN,
npuvHumn Nle WaTenbe. YcN0BUA CMeLLEHUA XMMUYECKOTO paBHOBecUA. DaKTopbl, BAMAOWME HA
COCTOSIHME XMMMUYECKOTO paBHOBeCUSA. MPorHo3nMpoBaHne BOSMOXKHOCTU NMPOTEKAHUA XMMUYECKUX
npeBpaLLeHN B Pa3NYHbIX YC/I0BUAX HAa OCHOBE NpeAcTaBaeHui 06 N3yYeHHbIX 31eMeHTax
XMMWYECKOWN KUHETUKN U TEPMOAUHAMUKM.

OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE peakuunun. OKMCANTENBbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA
XUMUYECKUX SNEMEHTOB, 3aBUCMMOCTb OT CTENEHU OKUCNEHUA. BaXKHble OKUCINTENN N BOCCTAHOBUTEN.
I'IepmaHraHaT KanuAa (XapaKTepVICTMKa). CocraBneHue ypaBHeHMﬁ OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIX
peaKu,Mi/i C UCnoib3oBaHNEM MeToda 3/IEKTPOHHOIo 6anaHca.

dNeKTpoanTUYECcKas amMccoumauma. XMMMYeckme peakummn B pacteopax. Teopmsa 31eKTPOIUTUYECKO
auccoumaumnm. PacteopeHne Kak GpM3MKo-XxMMUYecKnin npotecc. MoHATUE o rmapaTtax 1
KpuctannorngpaTax. INEKTPOANUTbI U HEINEKTPOAUTbI. KaTUOHbI, aHWOHbI. MexaHu3m guccoumaumnm
BELLLECTB C Pa3/IMYHbIM BUAOM XMMMUECKON CBA3U. CUAbHbIE U cnabble 3neKTponTbl. CTeneHb
Amnccoumaumu, KoHCTaHTa amccoumaumm. MoHHoe npounsseaeHme Boabl. BogopoaHblii NoKasaTtenb.
NHAMKaTOPbI. DNEKTPOAUTUYECKAA ANCCOLMALMNA KUCAOT, OCHOBAHUIA U CONeN.

PeaKLMn MOHHOrO 06MeHa. YCN0BUA NPOTEKAHNA peakumnii MIOHHoro obmeHa. MosiekynAapHble, NoJiHbIe U
COKpaLLEeHHble MOHHbIE YpaBHEHUs peaKLmin. CBOMCTBA KUCNOT, OCHOBAHMUI M COMEN B CBETE
npeacTaBaeHui 06 3N1eKTPOUTUYECKOW AMccoLmaumm. KauecTBeHHbIe PeaKLMM Ha UOHbI.

rMaponns coneit. MoHHble ypaBHEHWA r’MAP0IM3a conelt. XapaKTep cpesbl B BOAHbIX PacTBOpPax CONen.

JKcnepumeHTanbHOe U3yYeHMe BELLECTB M ABMEHWNI: 03HAaKOMAEHWNE C MOAENAMMN KPUCTANINUYECKUX
peLleToK HeopraHMYECKUxX BeLLEeCTB — MeTan0B U HemeTannos (rpadputa U anmasa), C/I0XKHbIX BeLLecTs
(xnopuaa HaTpus);

ncenegoBaHmne 3aBUCMMOCTU CKOPOCTU XMMUYECKON peakynun ot BO3A€I7ICTBMFI Pa3/TINYHbIX d)aKTOpOB,'
onbITbl, UANKOCTPUPYHOLWLHNE O6paTMMOCTb XUMUNYeCKUxX peaKLl,MVI,‘
nccnegoBaHuMe aNIeKTponpoBoAHOCTU PaCcTBOPOB, NpouecCa gnccoumaymnm KMCNorT, LLI,EJ'IOLIEVI n COJ'IEVI,'

npoBegeHWe ONbITOB, UAOCTPUPYHOLMX NPU3HAKM NPOTEKAHMA PeaKkumii MOHHOro obmeHa
(obpasoBaHue ocafKa, BbiaeneHue rasa, obpasosaHune Boapl);



npUMeHeHMe NHANKATOPOB (NaKkMyca, MeTuopaH»Ka U peHondTanemHa) Ana onpeaeneHns xapakrepa
cpeAbl B pacTBOpax KMUC/I0T, OCHOBaHUM U conen;

npoBeAeHMe OMbITOB, UAIIOCTPUPYIOLLMX NPUMEPbI OKUC/IUTEIbHO-BOCCTaHOBUTE/IbHbBIX PeakLUmit
(ropeHue, peakunn pasnoskeHus, coeauHeHus);

pacno3HaBaHMe HeOpPraHNYeCKMnX sellecTs C MOMOLbHO Ka4eCTBEHHbIX peaKu,Mﬁ Ha UOHDbI,

pelleHne 3KcnepumMeHTaNbHbIX 3a4a4 No TemMam: « OKUCAUTEIbHO-BOCCTaHOBUTE/IbHbIE PeaKLnny,
«'Maponus conemn», «INEKTPOIUTUYECKAs AUCcoumaLms».

HemeTtannbl n nx coeaunHeHUA

06Lwan XxapaKTepucTuKa HemeTannoB. OCOBEHHOCTU CTPOEHMSA aTOMOB XMMUYECKUX 3/1EMEHTOB,
NPOCTbIX BELLECTB, aNn0TponusA. OKUCIUTEIbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA HEMETA/I/IOB.
CpaBHUTE/IbHAA XapaKTEPUCTUKA COeANHEHNI HEMETANNOB.

O6uian xapakTepucTuka ranoreHos. OcobeHHOCTU CTPOEHNA aTOMOB, XapaKTepHble CTEeNEHN OKUCIEHMUA.
CTpoeHue u dpusmyecKkme CBOMCTBa NPOCTbIX BELLECTB — ra/ioreHoB. XMMUYECK1e CBOMCTBA Ha Npumepe
Xnopa (B3aumoaencrsme c MeTannamu, HemeTannamu, BOAOM, Wwenovamu). Xnoposogopos. ConaHan
KMCNOTa, XMMUYECKME CBOWMCTBA, NO/yYeHne, npumeHeHue. [leiicTBme xs0pa 1 XJ1I0p0BOA0POAA Ha
OpraHM3m YyesnoBeKa. BaxkHelilume xnopuabl M UX HaxoxaeHue B npupoge. MNoHaTHe o
KMUCNIOPOACOAEPKaLLMX KMCAOTaX X/I0pa U UX CONAX.

VVIA-rpynnbl. Oco6eHHOCTM CTPOEHUA aTOMOB, XapaKTepHbIe CTeneHn oKncaeHua. CtpoeHue u
¢du13MYecKne cBOMCTBA NPOCTbIX BELLECTB — KUC/IOPOAA U cepbl. ANIOTPOMNHblE MogMdUKALUKN Kucaopoaa
N cepbl. XMMUYECKME CBOMCTBA cepbl (B3aMMoLeNcTBME C HEMETaIaMN, METANNTAMM,
KOHLIEHTPUPOBaHHbIMW a30THOM M cepHOM Knuciotamm). CepoBoaopoa, ctpoeHune, dusmndeckue u
XMMUYECKMe CBOMCTBA (KMCNOTHbIE M BOCCTAHOBUTE/IbHbIE CBOMCTBA). OKCMAbI Cepbl KaK NpeacTaBuUTeNnn
KMCNOTHbIX OKCMA0B. CepHUCTAsA KUcnoTa u ee conn. CepHas KMCNoTa, GU3UYECKME U XMMUYECKME
cBOMCTBa (0bLMe KaK NpeacTaBUTeNs Kaacca KUCNoT U cneundudeckmne). Conm cepHol KUCNOTbI.
XMMHUYECKME peakumn, Nexallme B OCHOBE NPOMbILIEHHOTO cnocoba nonyyeHnsa CepHOM KUCAOTbI.
MpeacTaBneHMsa 0 XMMUYECKOM NPOU3BOACTBE U CBA3AHHbIX C HUM npodeccusx. MpumeHeHne cepHoi
KMUC/IOTbI 1 cynbdaToB. KayecTBEHHbIE peakumn Ha CybduT-, cynbdua- u cynbdaTt-aHMoHbI. HaxosxkaeHne
cepbl U ee coegMHEHNI B Npupoae. XMMUYECKOE 3arpA3HEHNe OKpYKatoLLel cpesbl COeANHEHUAMM
cepbl (KUC/NIOTHbIE A0 AW, 3arpA3HEHME BO3AyXa), CNOCobbI ero NpeaoTBPaLLEHMA.

Ob6wan xapakTepucTuka anemeHToB VA-rpynnbl. OcobeHHOCTU CTPOEHUS aTOMOB, XapaKTepPHbIe CTENEHMU
OKUCNEeHuA.

A30T, pacnpocTpaHeHune B npupoae, dG1M3mMyeckne U XMMMYecKme CBOMCTBa (B3aMmoaeincTame ¢
MeTasilaMu, BOAOPOAOM, Kucnopoaom). Kpyrosopot a3oTa B npupoae. AMMUaK, ero pusmndyeckue u
XMMUYECKMe CBOMCTBA (OKUC/IeHNe, OCHOBHbIE CBOMCTBAa BOAHOIO pPacTBOpa), NPUMEHEHME U NOJyYeHne
B NabopaTtopum 1 NpoMbIWNEHHOCTU. MOH aMMOHMSA, OHOPHO-aKLENTOPHbI MEXaHU3M ero
ob6pasoBaHua. Connm aMmoHus, nx GUsNYecKkue n XMMmUYeckmne CBOMUCTBa (pas3nokeHue u
B3aMMOAENCTBUE CO LWesiodamm), TpumeHeHne. KayecTBeHHasa peakumsa Ha MOHbI aMMOHKUA. OKcuabl
asora (I, II, I, IV, V). A3oTucTas KucnoTa. A30THas KUC/OTa, ee NoJslydeHne, GUsnYeckne u XMMmnyeckme
cBoicTBa (0b6lLMe KaKk NpeacTaBuTeNA Kiacca KUCAOT U cneunduyeckme), npumeHeHmne. Xummndyeckue



peaKkuun, nexaline B OCHOBE NONYYEHUA a30THOM KMCOTbI B MPOMbILWAEHHOCTU. HUTpaTbl U HUTPUTBI.
KauecTBeHHble peakuum Ha HUTPAT- U HATPUT-aHUOHbI. XMMMUYECKOE 3arpA3HEeHME OKpYKatoLLen cpeabl
coeaMHEeHMAMM a30Ta (KUCNOTHbIE A0XKAM, 3arpsi3HeHMe BO34yXa, MOYBbI U BOLOEMOB).

docoop, annoTponHblie moandukauum docoopa (6enbiit n KpacHbI pocdop), dusmyeckme u
XMMWYECKMe CBOMCTBA (B3aMMOAeNCTBUE C METAIZIAMM, KUCTIOPOAOM, rasioreHamu,
KOHLLEHTPUPOBAHHbIMW a30THOM M cepHOM Kncnotamm). Okenabl pocdopa (I, V), docdopHas Kncnota,
bU3nYECcKne U XMMHYecKkne cBOMCTBa, NonydeHne. KauectBeHHas peakumsa Ha pocdaT-noHbl.
MpeactasneHuns o ranoreHnaax ¢ocodopa (I, V).

MoHATME 0 MUHEpabHbIX yAobpeHusx. A3oTHble, pochOopHble, KOMMAEKCHbIE YyA0bpeHusa. Xumndyeckoe
3arpaAsHeHne OKpyKatoLwen cpeabl coeaAnHeHnamM azoTa u pocdopa.

O6Lwan xapaktepuctuka anemeHToB IVA-rpynnbl. OcCO6eHHOCTU CTPOEHMS aTOMOB, XapaKTepHble
cTeneHu OKUCNEHMA.

Yrnepoga, annoTponHblie moandukaumum (rpadut, anmas, dynnepeH, rpapeH, HAaHOTPYOKU), dM3nMUeckne u
XMMMYECKME CBOMCTBA NPOCTbIX BELLECTB (B3aMMOAENCTBME C MeTaNlaMM, HEMETaTaMMU,
KOHLEHTPUPOBAHHbIMK a30THOM U cepHOM Kucnotamum). MNMoHaTne 06 aacopbumm. KpyrosopoT yriepoaa
B npupose. OKcnapl yrneposa, ux Gp1usmyeckme n XMMm4eckme CBOMCTBa, AENCTBUE HA KUBble
OpraHM3Mbl, NOSIy4EHNE U MPUMEHEHUNE. IKONOTNYECKME NPOBAEeMbl aTMOCHEPDI, CBA3AHHbIE C OKCUAOM
yrnepoga (IV). YronbHas KUCNoTa 1 ee conun, nx Gusnyeckne n Xmmumyeckune CBOMCTBA, NOYYEHNE U
npumeHeHue. KapboHaTbl, rmgpoKkapboHaThl, X cBOMCTBA. KayecTBeHHasa peakumsa Ha KapboHaT-UOoHbI.
MNcnonb3oBaHWe KapboHaAToB B ObITY, MeaMLMHE, MPOMbILAEHHOCTU U CE/IbCKOM XO3ANCTBE.

MepBoHaYanbHble NOHATUA 06 OPraHMYECKMNX BELLECTBAX KaK O COeAMHEHMUAX YrNepoaa: yrieson0poabl
(meTaH, 3TaH, 3TU/IEeH, aueTUNEH), 3TAHON, IULEPUH, YKCYCHasa KucaoTa. MpupoaHble MCTOYHWUKK
yrnesog0poaos (yronb, NpUpoAHbIi ras, HedTb), MPOAYKTbI X NepepaboTKu, UX poab B BbITy U
NPOMbILLAEHHOCTH. MOHATUE 0 BUONOTMYECKMN BarKHbIX OPraHMYECKMX BELLLECTBAX — KMpax, benKax,
YrneBogax — U X PONv B XKU3HW YenoBeKa. EAMHCTBO OpraHMYeckux U HEOPraHUYeCKUX COeaMHEHWA.

KpeMHuit, ero pusmnyeckne n xmmuyeckune cBOMCTBa (B3aMmogencTeme ¢ MeTainamm, KUCI0POL0M,
Yyrn1epoaom, ranoreHamu), NnonydyeHme u NnpumeHeHue. Posb KpeMHUA B Npupoae 1 TexHuKe. OKecng,
KpemHus (IV), KpemHneBana KMCNOTa, CUAUKATbI: PU3NYECKME N XUMUUYECKNE CBOMCTBA, MOIyYeHMe U
npumMmeHeHue B ObITY U MPOMBILNEHHOCTU. BaxkHelLwmne cTponTeibHble MaTepuanbl: KEPaMMKa, CTEKNO,
LemMeHT, 6eToH, Kene3o06eToH. MNpobaembl 6€30NacHOro UCNOb30BaHMUA CTPOUTE/IbHLIX MaTepManos B
NoOBCEAHEBHOW }KU3HM.

Bop. OcobeHHOCTM cTpoeHUusa aTtoma. Obwme npeactaBaeHna 0 GUSNYECKMX U XMMUYECKUX CBOMCTBAX.
BopHasa Kucnora.

JKcnepumeHTaNbHOe U3yYeHUe BeLLLeCTB U ABNEHNN:
03HaKomieHue ¢ obpasuamm NPUPOAHbLIX X0PMA0B (ranoreHnaos);
npoBseaeHMe ONbITOB, OTPaXKaOLWMX GU3NYECKME U XMMUYECKME CBOICTBA raioreHoB 1 UX CoeaUHEHNN;

n3ydyeHume CBOMCTB CONAHOM KUCNOTbI;



nposeageHMe Ka4eCTBeEHHbIX peaKu,Mﬁ Ha Xxnopwug-, 6pOMM[l,- nunoana-moHbl U Ha6}1PO,EI,EHVIe NPU3HaKoB
UX NPOTEeKaHUA,

03HaKoMm/ieHMe ¢ 0bpasLamm cepbl 1 ee NPUPOAHbIX COeAUHEHUN;
HabnoaeHWe npolecca obyrnmMBaHMA caxapa Noj, AeUCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KNCIOTbI;
N3y4yeHMe XMMNYECKUX CBOMCTB pa3baBieHHON CEPHOM KUCNOTbI;

npoBegeHMe KaYeCTBEHHbIX Peakunii Ha cynboua-, cynbeut- u cynbdaTt-MoHbl U HabaoageHne
NPM3HAKOB MX NPOTEKAHMUS;

03HaKom/ieHue ¢ pU3MYeCKMMK CBoCTBaMM a3oTa, dochopa 1 UX coeamHeHu, obpasLamm a3oTHbIX 1
docdopHbIX yaobpeHuit;

noayyeHue, cobupaHme, pacnosHaBaHMe U U3y4eHUe CBOMCTB aMMMUaKa, U3y4eHMEe CBONCTB Co/len
aMMOHUS;

npoBefeHMe KayeCTBEHHbIX PeaKUUM Ha MIOH aMMOHUA, HUTPUT-, HATPaT- U pocdaT-UoHbI U U3yYeHUe
NPU3HAKOB MX NPOTEKAHUSA;

M3yyeHue B3aMMOAENCTBMA KOHLLEHTPUPOBAHHOM a30THOM KMCNOTbI C MeAbto, cBOMCTB dpochopHOM
KMCNOTbI U ee coneit;

O3HaKomMeHne C moaenamum KpUuCctaaim4eCknx peeTok asimasa, rpaq)MTa n d)ynnepeHa, c npoueccom
ap,cop6u,v|14 PaCTBOpPEHHDbIX BELWLeCTB aKTUBUPOBAHHbIM Yyrnem um yCTpOVICTBOM npoTnBorasa,

nonyyeHue, co6mpaHme, pacno3HaBaHMe N nlyyeHumne CBOWCTB YINeKNCNOro rasa;

nposeageHMe Ka4eCTBeHHbIX peaKLLMVI Ha Kap6OHaT- N CUNKAT-UOHbI U NU3y4yeHne Npn3HakKos nx
NpPOTeKaHuA,

M3y4yeHWe B3aMMHbIX NpeBpaLLeHnii KapboHaTOB U TMAPOKapPOOHATOB;

O3HakKomneHune C o6pa3u,aN\M NPUPOAHbIX Kap60HaTOB N CUINKATOB, C FlpO,Cl,yKLI,MEI‘;I CUNMKaTHOM
NPOMbIWNEHHOCTU,

peweHne akCnepmMeHTa/ibHbIX 3a4a4 NO Teme «BaHelwmne HemeTanNbl U X coeaunHeHuna».
MeTannbl n nx coegnHeHnA

Ob6uwme cBolicTBa meTannoB. ObLLaA XxapaKTeEPUCTUKA XUMUUYECKUX 3/IEMEHTOB — MeTa/1/10B Ha
OCHOBAHMUM UX MOJIOXKeHUsA B [eprnoanyeckon cucteme Xummyeckmx anementos [. . MeHaeneesa u
CTpoeHua atomoB. MeTannbl A- n B-rpynn. CTpoeHune NpocTbix BEWECTB — MeTannoB. MeTannnyeckan
CBA3b W MeTaNnyeckan KpUctTanamyeckas pelletka (npumnuTuBHas Kybudeckan, 06 bEmHO-
LeHTPMpPOBaHHaA Kybuyeckas, rpaHel,eHTPMpPOBaHHaA Kybuyeckas, rekcaroHasibHas
NAOTHOYMNaKoBaHHasA). 3aBUCUMOCTb GU3UUYECKUX CBOMCTB META/I/IOB OT CTPOEHUA KPUCTANOB.
DNIEKTPOXMMUYECKUI pAL HANPAXKEHNM meTannos. ObLme xummnyeckue ceorictea metannos. Obume
Cnocobbl NOAYyYEHMA METANN0B, MEeTaNNypPrus. INEKTPO/IM3 PacnnaBoB M PacCTBOPOB CONEN KaK OAMH U3
cnocob6oB nonyyeHma metannos. MOHATUE O KOPPO3UM METANNIOB, OCHOBHbIE CMOCOBbI 3aLLUTbI UX OT



Koppo3un. Cnnasbl (CTanb, YyryH, 40PantOMUHUIA, BpoH3a). MpMMeHeHe MeTaNN0B U CNAABOoB B BbITy U
MPOMbILLIEHHOCTH.

MeTannbl A-rpynn

LLleno4yHble meTannbl: NosoxeHue B MNepruoanyeckol cucTeme XMMMYECKMX aniemeHTos . U.
MeHaeneesa, CTpOEHUE MX aTOMOB, HaxoXaeHue B npupoge. PuUsnyeckmne n xummndyeckmne cesomnctea (Ha
npumepe HaTpuaA U Kanumsa), noaydeHune. OKCUAbl U TMAPOKCUAbI HATPUA U Kanua. NMpumeHeHne
LLLeNIOYHbIX METaNN0B U UX cCoeaMHEeHWNI. Bruonornyeckas posb HaTPUA U Kanus.

LLlenoyHo3emeIbHble METa/l/Ibl MarHUM U KanbUnii: NonoxKeHne B Meproamyeckoi cucteme XMMUYECKnx
anemeHToB . N. MeHaeneesa, CTPOEHNE UX aTOMOB, HaxoXKaeHue B npupoge. Pusmyeckue n
XMMWYECKME CBOMCTBA MarHus U KanbLymaA. BaxkHelwne coeAnHEHMA KanbLmUa U MmarHus (okecma,
rMAPOKCUA, COMM), CBOMCTBA, NPUMeEHEHME. FeCTKOCTb BoAbl M CNocobbl ee ycTpaHeHus. KpyrosopoT
Kanbuma B npupoae.

ANOMUHUIA: NoNoXKeHue B MNeprogmyeckolt cucteme XMmmyeckmx anemenTos . . MeHaeneesa,
CTpOeHMe aToMa, HaxoxaeHue B npupoge. Pusmyeckne U XMMUYECKME CBOMCTBA aIIOMUHKS.
AmdoTepHble CBOMCTBA OKCMAA U TMAPOKCKMAA aNtOMUHUA. [IpUMeHEHNE aNtOMUHUA U €ro CNAaBoB.

MeTtannbl b-rpynn

O6Lan xapaKTepMcTUKa meTannos B-rpynn (noboyHbIX NoArpynn): nosioxeHue B MNeprogmyeckom
CUCTEME XMMMYECKUX 3iemeHToB [. . MeHaeneesa, 0COOEHHOCTU CTPOEHMA aTOMOB. fiB/ieHne
«npoBasa» 3/1EKTPOHA Ha NpUMepe CTPOEHUS aTOMOB XpoMa, Meau, cepebpa. BaneHTHble cocToAHMA
aTomoB d-3/1eMEHTOB, CTENEHWN OKMUC/IEHUSI aTOMOB B COeAMHEHUAX. 3aBUCUMOCTb KUCIOTHO-OCHOBHbIX
CBOWCTB OKCMAO0B U TMOPOKCUA0B METAINIOB OT 3HAYEHUA CTENEHN OKUCIEHUA 3/1EMEHTA B COeANHEHUN
(Ha Nnpumepe coegmnHeHN xpoma). MepBoHaYasbHble NPEeACTaBAEHUSA O KOMMJIEKCHbIX COeAUHEHUAX.

Mepgb 1 cepebpo: CTPOeHNE aTOMOB, CTEMEHU OKUCIeHUs. ObLLMe KpaTKMe NpeacTaBiaeHns o
bU3NYECKUX U XMMUYECKUX CBOMCTBAX NPOCTbIX BELLECTB (B3aMMOAENCTBUE C KUCIOTaMM-
OKMCANTENAMM), 06 MX OKCUAAX, TMAPOKCUAAX U CONAX, X MpUMeHeHUU. MpeacTtasneHnsa o6
aMMMaYHbIX KOMMieKcax cepebpa u meam. KauecTBeHHble peakunmn Ha KaTMoHbl Meau (2+) u cepebpa.

LIMHK: cTpoeHMe aToMa, CTENEHb OKUC/IeHUA. XapaKTepmUcTUKa pU3NYECKMX U XMMUYECKUX CBOMCTB,
npumeHeHne, ampoTepHble CBOMCTBA OKCUAA U rTMAPOKCMAa. KauecTBEHHbIE peaKLmMmn Ha KaTUOHbI
LMHKa.

eneso: cTpoeHne aToMa, cTeneHn okucneHma. HaxoxxkaeHue B npupoae. Pusnyeckne n xmummnyeckne
CBOWCTBaA *Kenesa, npumeHeHune. bruosornyeckasn ponb xenesa. OKcuabl, rMAPoOKCKMabl U conu xenesa (l1)
n xkenesa (lll), ux coctas, cBokcTBa U NonydyeHne. KauecTBeHHble peakunmn Ha KaTMOHbI Kenesa (2+) n
enesa (3+). YyryH u ctanb — cnnasbl XKenesa. [pon3BOACTBO YyryHa M CTann. dKoNornyeckme
npob6sembl, CBA3aHHbIE C METaNNYPrMYeCcKMMM NPOM3BOACTBAMM.

JKCNepuMeHTaIbHOE U3YyYeHWe BELLLECTB U ABAEHMWI:
O3HaKkomsieHue ¢ 0b6pasLamm MeTanNoB 1 CNNaBOB, X GUIUYECKMMU CBOMNCTBAMMU;

moaennpoBaHue MEeTaIIMYeCcKon KpMCTBJ’II’IVI‘-IECKOVI PELUETKH,



n3yyeHue B3aMMoAeNCcTBMA MeTaN10B C BOAOM, C pacTBOPaMU CONEN U KUCAOT, uccnegosaHune
MPOLECCOB 3/1€KTPOIN3a PacTBOPOB xaopuaa meam (l1) n noanaa Kanma, KOPPO3IUKN MeTaNNoB;

n3yyeHne ocobeHHoCTel B3aMMOAENCTBMUA OKCMAOB KaNbUUA U HAaTPUS C BOAOW, UX TMAPOKCUA0B — C
oKcuaom yrnepoga (1V) n Kncnotamu;

n3ydyeHume CBOMCTB Kap60HaTOB n I'M,D,pOKap6OHaTOB KanbuyunAa, YKEeCTKoM BOAbl;
n3y4dyeHume npoLeccoB nNoay4yeHnAa rmapoKCcnaoB xKenesa, X XuMn4yeckmnx CBOICTB;

M3yyeHne NPU3HaKOB NMPOTEKaHNA KaueCTBEHHbIX PpeakLUuii Ha MOHbI (MarHua, KanbLus, aloOMUHNA,
LMHKa, *Kenesa (2+) n enesa (3+), meau (2+);

Ha6!'II-OLI,eHMe N onncaHune oKpawmnBaHUA N1aMeHN NOHaMU HATPUA, Kaana U Kanbuusa,

uccnenosaHne amdoTepHbIX CBOMCTB MTMAPOKCUAA aNtOMUHKUSA, rTapokcnaa xpoma (111) n rmapokecmaa
LUMHKa;

pelleHne sKCnepMMeHTaIbHbIX 3a4a4 No Teme «BaskHellmne meTansibl U X COeaUHEHNUA».
XMMKA 1 OKpyKatlowas cpesa

BeliecTtBa 1 maTepuanbl B NOBCEAHEBHOM XU3HM YenoBeKa. BaxHelwne BewwecTBa U maTepuansl,
o6nactn nx npumeHeHus. besonacHoe MCNO/b30BaHME BELLECTB U XMMMYECKUX peakumii B 6biTy. MNepeasn
MOMOLLLb MPU XMMUYECKUX OXKOrax M OTPaBAEHMUAX.

Hosble maTepunanbl U TEXHONOTUMN. anHLI,MFIbI «3E/1eHON XUMUN».

OCHOBbI 3K0OJ/IOrMYECKOM rPamMoTHOCTU. XMMUA U 340p0Bbe. 3HaYeHNE U3yHaeMbIX XMMNYECKUX
3N1EMEHTOB U UX coeAnHEeHNI ana GYHKLMOHMPOBAHNA opraHn3ma YenoseKa. MoHATHE 0 340p0OBOM
obpase }KU3HMU.

XMMHUecKoe 3arpAasHeHMe OKpyKatoLWwen cpeabl. IKoormyeckne npobaemsl, CBA3aHHbIE C
COeAVHEHMAMM YI1epoaa, a3oTa, Cepbl, TAXKENbIX MeTannos. MoHatne o MAK. Poib xumun B pelieHnm
3KO/IOTUYECKMX Npobaem.

JKCNepuMeHTaIbHOE U3yYeHWe BELLLECTB U ABNEHMIA: O3HaKoMIeHMe ¢ o6pa3uamm Matepuranos (cTekno,
CNAaBbl METaN0B, NOMMEPHbIE MaTepuanbl), onpeaeneHne KUCAOTHOCTU NPUPOAHbIX BOA,
MoAenmMpoBaHue npolecca 06pasoBaHMA KUCAOTHOMO A0XAA, M3yYeHUe ero Bo3AencTema Ha
maTepuansbi.

MosTopeHue 1 06061LeHNe 3HaHMIA OCHOBHbIX Pa3aeiosB Kypcos 8—9 Kaaccos

Mepuoamnyeckmnii 3aKoH u MNeproanyeckas cuctema XMMMUYECKUX 3/IEMEHTOB B CBETE NPeACTaBAEHNN O
CTPOEHMA aTOMa. 3aKOHOMEPHOCTM B USMEHEHUM CBOMCTB XMMMUYECKMX 3/IEMEHTOB U UX COEANHEHUN B
nepuvoaax u rpynnax.

CTpoeHue BeLecTBa B TBEPAOM, }KUAKOM U ra3006pasHOM COCTOAHUM. Buabl XMMMUYECKOM CBA3MK.
3aBMCUMMOCTb CBOMCTB BELLLECTBA OT TUMNa KPUCTA/IZIMYECKOM PELLETKU U BUAA XMMUYECKOW CBA3M.



KnaccudumKaumsa XMMMUYECKMX PeaKLMi Mo pasinyHbIM NpU3HaKkam. MporHo3npoBaHne BO3MOXKHOCTU
NPOTEKAHUA XMMUYECKUX NPEBPALLEHMI B PA3/IMYHbIX YCIOBUAX HA OCHOBE NPeaCTaBAEHUN XMMNYECKOM

KMHETUKN N TEPMOONHAMUKN.

Xvmunyeckune peakuuu B pactsopax. 'maponns conei. Peakunm oKMCAeHNA-BOCCTAHOB/IEHUA.
DNeKTpoans.

CBolicTBa KMC/IOT, OCHOBaHWIM U COMEN B CBETE NPeACTaB/IeHUN 06 31eKTPONTUYECKON gMccoumaumm n
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX PEeaKLUSX.

Me)‘Kﬂpe,ﬂ,METHble cBA3N

Peanunsauyma MeXnpegmeTHbIX cBAsen npu N3y4eHnmn Xmummmn B 9 Kknacce OCyLlecTBnAETCA Yepes
MCNoJib30BaHNE KaK O6U.I,VIX eCTeCTBEHHO-HaYy4HbIX NOHATUM, TaK U NOHATUN, NMPUHATbLIX B OTAENbHbIX
eCcTeCTBeHHbIX HayKaX.

ObL1me ecTeCTBEHHO-Hay4YHble NOHATUA: ABAEHWNE (MPOoLLecc), Hay4YHbI GaKT, rMnoTesa, Teopus, 3aKOH,
aHanu3, cuHTe3s, KnaccubuKaums, NepuoamMuyHoCcTb, HabatogeHune, sKCNePUMEHT, MOAENNPOBaHNE,
MU3MepeHue, MOJIeNIb, TEXHONOTUA, MaTepuansbl.

dusnka: BewwecTso, Teno, Grusmyeckne BesIMUnHbI, eANHULLI U3MEpPEeHUA, Macca, 06bEM, KOJIMYECTBO
TEN0Tbl, aTOMbl U MONIEKY/Tbl, arPeraTHble COCTOSIHWE BELLLECTBA, CTPOEHME ra3oB, XKUAKOCTEN U
TBEPAbIX (KPUCTANNNYECKUX) TeN, KPUCTANNNYECKan PeLleTKa, 31eKTPOH, A4P0 aTOMa, NPOTOH, HEMTPOH,
WOH, HYKNUA, N30TOMbI, KBaHTbI, PaAN0aKTUBHOCTb, afibda-, 6eTa- U raMma-u3ydyeHne, 3/1eKTPUYECKU
3apsag, NPOBOAHWUKM, NONYNPOBOAHWUKN, ANINEKTPUKM, CONTHEYHDBIN CNEKTP, pa3noxKeHue 6enoro ceeTa B
CneKTp.

Buonorus: askocuctema, 6nocodepa, potocnHTEs, NpoLeccbl 0bMeHa BelLecTs, MMHeEpPasibHble
YyO00peHUs, MMKPO3/1eMEHTbI, MaKPO3/IEMEHTbI, NUTaTe/IbHbIe BELLEeCTBa.

Feorpacusa: atmocoepa, ruapocdepa, MUHEPasbl, FOPHbIE NOPOAbI, MONE3HbIE MCKOMAaeMble, TOM/INBO,
BOAHbIE Pecypchbl, NaaHeTa 3emns.

TexHONOornA: CTPOUTENbHbIE TEXHONOIMU, CE/IbCKOXO3ANCTBEHHbIE TEXHONOTMUM, TEXHONOTUM
3/IEKTPOHHOM NPOMbILLIIEHHOCTU, HAHOTEXHOJIOTUM.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA MPOTPAMMbI MO XMMWN HA YPOBHE OCHOBHOTO
OBLLIEFrO OGPA30BAHMA (YI/TYBNEHHbLIN YPOBEHb)

JTINYHOCTHBbIE PE3Y/IbTATHI

JIn4HOCTHbIE pe3yibTaTbl OCBOEHMA NPOrPaMMbl OCHOBHOMO 06LLLero 06pa3oBaHUA AOCTUTAOTCA B X04e
00YyYEeHUs XMMUU B eANHCTBE Y4eOHOM N BOCNUTATEIbHOW AeATeNbHOCTM 06pa3oBaTeNbHOM
OpraHusaLmm B COOTBETCTBMM C TPAANLMOHHBIMU POCCUNCKMMM COLNMOKYIbTYPHBIMU U AYXOBHO-
HPaBCTBEHHbIMW LLeHHOCTAMM, NMPUHATBIMW B 06LLLECTBE NPAaBUIAMMN U HOPMAMM NOBEAEHMUA U
CNocobCTBYIOT NpOLLECCaM CaMOMO3HAHMA, CAMOPa3BUTUA U coLMannsaummn obyyatowmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPAXKAKOT FOTOBHOCTb O6yLIaFOU.I,VIXCFI PyKOBOACTBOBATbLCA cuctemon
MO3UTUBHbIX UEHHOCTHbIX OpVIeHTaLI,MVI n paclmpeHune onbita AeATE/IbHOCTU Ha ee OCHOBE, B TOM 4Yucne
B YacCTtu:

1) NaTPUOTUYECKOIo BOCNUTAHUA!

npoAasseHne LeHHOCTHOINo OTHOLWEHNA K 0Te4eCTBEHHOMY KY/Z1IbTYPHOMY, Hay4HOMY U UCTOpPUYECKOMY
Hacneauo, NOHMMaHUWe 3Ha4yeHUnA XMMUYECKOM HaYKN U TEXHOZTIOTUN B XKU3HU COBPEMEHHOIO 06IJ.I,eCTBa,
B Pa3BUTUUN SKOHOMUKMU Poccuu u ceoero PErnoHa;

2) rpa4aHCKOro BOCMUTaHUA:

npeAcTaBAeHME O COUMANbHBIX HOPMAX U NPaBUAAX MEXKIUYHOCTHbBIX OTHOLIEHWI B KONNEKTUBE,
npoAB/ieHNE KOMMYHUKATUBHOM KybTypbl B pa3HOO6pa3HON COBMECTHOM AeATENbHOCTY;

CTpemJ/ieHNEe K B3aMMOMNMOHMMaHMIO U B3aMMOMNOMOLLM B NpoLecce y4ebHoN 1 BHey4ebHom
AeATeNbHOCTY;

FOTOBHOCTb OUEHWNBATb CBOE noseaeHMe N NOCTYNKU CBOUX TOBBpI/ILIJ,Eﬁ C NO3NLUNN HPaBCTBEHHbLIX U
NpaBoOBbIX HOPM C y4eTOM OCO3HaHMUA I'IOCI'IG[J,CTBMVI NOCTYNKOB;

3) bopMMpPOBaHMA LEHHOCTU HAYYHOTO NO3HAHMUA:

MMPOBO33pPEHYECKMNE NPEACTABAEHMA O BELWECTBE M XMMMUYECKOM PeaKLumn, COOTBETCTBYHOLLME
COBPEMEHHOMY YPOBHIO PAa3BUTUA HaYKN N HEOBXOoAMMbIe A8 MOHUMAaHMA CYLLHOCTU Hay4YHOW KapTuHbI
MUpa;

OCO3HaHWeE LeHHOCTM Hay4yHOro NO3HAHWUA AN Pa3BUTUA KaXKA0ro YeNoBeKa U NPOU3BOANTE NbHbIX CUN
obuecTsa B Le/0oM, POAN U MeCTa HayKn «XMMKUA» B CUCTEME HaYUHbIX NpeacTaBAeHui o
3aKOHOMEPHOCTAX PAa3BUTUA NPUPOLbI, B3aMMOCBA3AX YE0BEKA C MPUPOLHON U TEXHONOTNYECKOM
cpepoi;

no3HaBaTe/bHaA MOTMBALMA U UHTEPEC K 06y4eHMIO, FOTOBHOCTb M CMOCOBHOCTb K CAMOPa3BUTUIO U
camoobpa3oBaHUIo, K Uccen0BaTeIbCKON AeATENbHOCTU, K 0OCO3HAHHOMY BblGOpPY HanpasaeHUs U
YPOBHSA AanbHellero obyyeHus;



4) BOCNUTaHMA KYAbTYPbl 340POBbA:

OCO3HaHWE LEHHOCTU XU3HM, OTBETCTBEHHOrO OTHOLLIEHNA K CBOEMY 340PO0BbI0, YCTaHOBKA Ha 340P0BbIM
06pa3 KM13HKU, OCO3HAHWE NOCNEACTBUI U HENPUATUE BPEAHbIX MPUBbLIYEK (ynoTpebaeHus ankorons,
HapPKOTUKOB, KypeHusa), HeobxoanmocTtun cobatogeHnsa npasma 6e30nacHOCTM NpuU 0bpaLLeHnn ¢
XMMUYECKMMMU BELLLECTBAMM B YHEBHbIX N XUHEHHbIX CUTYaLMUAX;

5) TpyaoBoro BocnutaHums:

dbopmmMpoBaHME LEHHOCTHOFO OTHOLLEHUSA K TPYA0BOW AeATE/IbHOCTU KaK ecTeCTBEHHOM NOTpebHOCTH
YyenoBeKa U K UCCIef0BaTeIbCKON AeATeNbHOCTM KaK BbICOKO BOCTPEOOBAHHOM B COBPEMEHHOM
obulecTse;

pa3BMTME UHTEpeca K Npodeccmam, CBA3AHHbIM C XMMUEN, B TOM YnCie K npodeccuam HaydHol chepbl,
OCO3HaHWe BO3MOXKHOCTM CamopeanunsaLmm B aToin coepe;

6) 9KOI0rMYECKOro BOCMUTaHMUA:

OCO3HaHue HEO6XO,CI,MN\OCTM OTHOWEHNA K Npnpoae Kak NCTOYHUKY XKU3HU Ha 3emne, ocHOBe ee
cywectsoBaHuA,

MoBbllEeHME YPOBHA 3KOIOMMYECKOMN KyNbTypbl: NpuobpeTeHune onbiTa NAaHUPOBAHUA NOCTYMNKOB U
OLLEHKM UX BO3MOXKHbIX NMOCNeACTBUI ANA OKPYKatoLLel cpeabl; 0Co3HaHUe rnobanbHOro xapakrepa
3KONIOTMYECKUX NPOBAEM M NyTel UX PelleHns; CNoCOBHOCTb MPUMEHATb 3HAHUSA, NoJlyYaemble Npu
U3YUYEHUN XMMWNK, ANA PELIEHMA 3aa4, CBA3aHHbIX C OKPYXKaloLLel cpelot; akTUBHOE Henpuatme
OEeVCTBUM, MPUHOCALLMX BPes, OKPYKaloLlein cpeae; 0Co3HaHWe CBOEW POM KaK rparkaaHuHa u
notpebuTtens B yCN0BUAX B3aUMOCBA3N NPUPOAHOMN, TEXHONOTMUYECKOW U COLMaNbHOM cpes; roTOBHOCTb
K Y4acCTUIO B NMPaKTUYECKON AEATEIbHOCTU 3KOIOrMYECcKOon HanpasBaeHHOCTH.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpegmeTHble pe3yabTaTbl 06y4YatoLLMXCA, OCBOMBLLMX NPOrPammy No XMMUKU OCHOBHOTO 0bLuero
06pa30BaHMA, BKNOYAIOT:

yCBOEHME MEXANCLMNANHAPHBIX (MEXNPeaMEeTHbIX) NOHATUIA, OTPaXKaloWMX MaTePManbHOE eAMHCTBO
MMpPa M NPOLLECC NO3HAHUA (BELWECTBO, CBOMCTBO, IHEPIUSA, ABNEHNE, HayUHbI GaKT, 3aKOHOMEPHOCTb,
rMnoTesa, 3aKoH, Teopus, HabnogeHVe, U3MepeHne, UCCNefO0BaHUE, SKCMIEPUMEHT U Apyrue);

oB/MageHNe YHUBEPCAIbHbIMUN Y4ebHbIMU AeACTBUAMM (NO3HABATENbHBIMU, KOMMYHUKATUBHbIMM,
PerynaTUBHbIMK), Ba*KHbIMUW AN NOBbIWeHMA 3PpPEKTUBHOCTM OCBOEHMA COAepKaHUA yyebHOoro
npeameta, GOPpMMUPOBAHMA KOMNETEHLMIM, @ TaKXKe NPOEKTHO-UCCNEA0BaTE/IbCKON AeATeIbHOCTH
0b6yYaloLLMXCA B KYpCe XMMUK;

CNOCOBHOCTb UX UCNONBL30BaTb B y4ebHOM, MO3HABaTENbHOM U COLMANbHOM NPAKTUKE.



lNo3HaBaTeibHble YHMBEPCa/ibHble Y‘-IE6HbIe ,a,eﬁcnamn

basosble nornyeckmne AEI\/‘ICTBMHZ

YMEHMA UCNO/Ib30BaTb MPUEMbI JIOTMYECKOTO MbILUIEHWUA MPU OCBOEHMM 3HAHUIA: PacKpPbIBaTb CMbIC/I
XMMUYECKUX NOHATUN (BbIAENATb UX CYLLECTBEHHbIE NPU3HAKM, YCTaHAB/IMBATL B3aMMOCBA3b C APYrMMHU
NOHATUAMM); aHAIM3MPOBaATb, CPaBHMBaATb, 0606LWaTb, BbIOMPATb OCHOBAHMA ANA KNacCUPUKALLUK 1
CUCTEMATU3ALMM XMMUYECKMX BELLECTB U XMMUYECKUX PEaKLUMI; YCTaHaBANBATb MPUUYNHHO-
CNeACTBEHHbIE CBA3M MeXAY 06BEeKTaMM U3YUEHUA; CTPOUTL IOTUYECKME PacCyKaeHUA (MHAYKTUBHDbIE,
OeYKTMBHbIE, N0 aHaNorMMu); npegnarate KPUTEPUN U BbIABAATL OOLLME 3aKOHOMEPHOCTHU U
NPOTUBOPEUYUNS B U3ydaeMbIX NPOL,ECCax U ABNEHUAX; NPOBOAMTL BbIBOAbI U 3aKNOYEHUA; YMEHUA
NPUMEHATb B NpoLecce NO3HaHUA NOHATUA (MpegMeTHble U MeTanpegMeTHbIE), CUMBOIMYECKME
(3HaKoBble) Mogenu, UCnosiblyemble B XMMUKU, NPeobpa3oBbiBaTb MOAE/NbHbIE NPeacTaBAeHNA —
XMMWYECKUI 3HAK (CMMBON 3N1eMeHTa), XMMUuyeckasa Gopmyna U ypaBHEHNE XMMUYECKOM peakuumn — npu
peleHnmn yuebHbIX 334a4; C Y4eTOM 3TUX MOAE/bHbIX MPeACTaBAEHUI XapaKTepM30BaTb U3yHaemMble
XMMUYECKME BELLECTBA U XMMUYECKUE peaKL K.

BasoBble nccnenoBaTenbckme AeCTBUA (METoAbl HayYHOTo MO3HAHMA BELLLECTB M ABNEHWUN):

YMeHUA NPUMEHATb MmeToAbl HAay4YHOro No3HaHMA BeLlecTs U ABMEHUM Ha aIMnnpunyecKkom u
TEOPETNYHECKOM YPOBHAX B YHE6HOVI Nno3HaBaTe/IbHOW U I'lpOGKTHO-MCCJ'Ie,D,OBaTEI'IbCKOﬁ AeATENDbHOCTU;

YMEHMA NCNO/Ib30BaATb NOCTaBAEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHWUA U CAMOCTOATENIbHO
CTaBUTb BOMPOCHI; aHA/IM3MPOBATb PpaKTbl, BbIABAATb M GOPMYyAMpPoBaTb Npobaemy, onpeaensato Leb u
3a/1a4u, COOTBETCTBYIOLWME peLlleHmto NpobaemMbl; npegaarate ONUCATENbHYO AN 06 BACHUTENbHYIO
rMNoTesy U OCYLLLECTBNIATL €€ MPOBEPKY; YMEHUS NPOBOAUTb U3MEPEHNA HEOOXOAMMBIX MAPaMeTPOB,
BbIYMC/IEHUA, MOLEINPOBAHME, HABNOAEHMA U IKCNEPUMEHTLI (peasibHble U MbICIEHHbIE),
CaMOCTOATE/IbHO NPOTrHO3MPOBaTb Pe3y/ibTaTbl, OpMyanpPoBaTb 0606LLEHMA U BbIBOALI MO pe3y/ibTaTaM
NpPOBEAEHHOIO OMbITA, UCCNEA0BAHMA, COCTAB/ATL OTYET O NPOAENAHHON paboTe;

PaboTa c MHpopmaumeit:

YMEHUA OPUEHTMPOBATLCA B Pa3/INUHbIX UCTOYHMKaX MHbOpMaL MK (HaydyHOo-NonyaapHasa antepartypa
XMMWYECKOro coaepaHusa, cnpaBoyHble Nocobus, pecypcbl MHTepHeTa); aHannsnposaTb MHGOPMaLMIO
N KPUTUYECKM OLLEeHUBATb ee A0CTOBEPHOCTb M HEMPOTUBOPEYNBOCTb, OTOUPATL U MHTEPNPETUPOBaTb
MHGOPMALINIO, 3HAYMMYIO ANA PeLleHns y4ebHOoM 3aa4n; YMeHUA NPUMEHATb Pa3nYHble MeTobl U
bopmMynmMpoBaTb 3aNpockl NpM Noucke n otbope MHPopmMaLMK, HeObXOAMMOM AN1A BbINOAHEHMWSA
y4yebHbIX 3a4a4; UCMONb30BaTb MHPOPMALIMOHHO KOMMYHMUKaTUBHbIE TEXHONOMMU U Pa3finyHble
NMOWMCKOBbIE CUCTEMbI; CAMOCTOATENLHO BbIOMPATb ONTUMabHYO popmy NpeacTaBaeHns nHdopmaLlmm
(cxembl, rpaduKmM, anarpammbl, TabANLbl, PUCYHKN U apyriue Gopmbl); yMEeHUA UCNONb30BaTb HayYHbIiA
A3bIK B KayecTse cpeactsa paboTbl C XMMUUYECKOM MHPOPMALIMEN; MPUMEHATb MEXNpeameTHble
(dm3nyeckune n matematmyeckmne) 3HakM U CUMBO/bI, GopMybl, abbpeBnaTypbl, HOMEHKNATYPY,
MCMNONb30BaTb U Npeobpa3oBbIBaTh 3HAKOBO-CUMBOINYECKME CPpeacTBa HarNAQHOCTU.

KOMMYHUWKATUBHbIE YHUBEpPCabHble yyebHble AeCTBUA:



1) ymeHuA obuieHus (MTMCbMEHHOM U YCTHOM KOMMYHUKaLUK):

npeacTaBAATb NONYYEHHble pe3ynbTaTbl NO3HaBaTeIbHOW AeATe/IbHOCTU B YCTHbIX M MUCbMEHHbIX
TeKcTax; Nyb/IMYHO BbICTYNaTb C Npe3eHTauuen pesyibTaToB BbINOJHEHMA XMMUYECKOro 3KCNepuMeHTa
(nccnepgoBaTenbckoi nabopaTopHOM UK NPaKTUYECKOM paboTbl, ydebHOro NpoekKTa); B Xoae Ananora u
(nnu) pmckyccum 3agaBaTb BONPOCHI MO 06CYKAAEMOM TEME M BbICKa3biBaTb Maeun, GopmMyInpoBaTb CBOM
npeaoXKeHnsa OTHOCUTE/IbHO BbINOJIHEHMA NPeA/IOKEHHOM 3a4auu.

2) ymeHus yuebHOro coTpyaHMYecTBa (rpynnoBas KOMMyHUKaUmMA):

y4yacTBOBaTb B rpynnosbix Gopmax paboTbl: NJaHMPOBaTb OpraHM3aLMI0 COBMECTHOM paboTbl,
onpeaenaTb CBOK PO/b, pacnpeaenaTb 3a4a4n Mexay Y1eHamum rpynnbl; BbIMNOHATb CBOK YacCTb
paboTbl, KOOPANHMPOBATL CBOU AENCTBUSA C AEUCTBUAMMN APYTrMX YNEHOB KOMAHAbI, ONpeaenaTb
KpUTEPUM MO OLEHKE KayecTBa BbIMOJIHEHHOW paboTbl; pelwaTb BO3HUKaKoLWMe Npobaembl Ha OCHOBE
y4yeTa 06LIUX MHTEPECOB M COI1IAacOBaHMA NO3ULUIKI, y4acTBOBATb B 0OCYXAEHUM, 0OMEHE MHEHUAMMN,
«MO3rOBOM LUTYpMeE» U Apyrnx Gopmax B3aMmMoaencTBus.

PerynaTuBHble yHUBeEpCa/ibHble yuebHble AelCcTBUA

OsnageHue YHUBEPCA/ZIbHbIMU yqe6HbIMM PErynATUBHbIMUA AEVICTBMﬂMM BK/TIOYaET pa3Bnutune
CamoopraHn3aumnmn, CAMOKOHTPO1A, CAMOKOpPpPEKL UK, B TOM YUChe:

yMeHUA pellaTtb yuebHble 1 nccnenoBaTeNbCKUe 3a1aUn: CaMOCTOATE/IbHO BbiBUpaTh cnocob pelueHus
yyebHoOM 3a4a4m (cpaBHMBATL HECKO/IbKO BapUMAHTOB pelleHus, BbibnpaTb Hanbonee noaxoaawwmii c
YYETOM CaMOCTOATE/IbHO BblAE/IEHHbIX KPUTEPUEB), NIAHNMPOBATb CBOK PaboTy Npu pelleHnmn yyebHom
WAN UCCNe0BaTe/IbCKOM 3a4a4M; Ha OCHOBE MOJIy4YeHHbIX pe3y/ibTaTtoB GopMyanpoBaTb 0606LeHns n
BbIBOAbl, NPOrHO3MPOBaTb BO3MOMKHOE Pa3BUTME NPOLECCOB; aHa/IM3UPOBATb Pe3y/bTaTbl: COOTHOCUTb
CBOW AIEMCTBMA C NNAaHUPYEMbIMU pe3yibTaTaMu, OCYLLECTBNATb CAMOKOHTPOb AeATE/IbHOCTH;
KOPPEKTUPOBATb CBOIO AEATENbHOCTb HA OCHOBE CaMOaHaInM3a U CAMOOLLEHKM.

MPEOMETHbIE PE3Y/IbTATbI

MpeameTHble pe3ybTaTbl 0CBOEHMSA NPOrPamMmbl NO XMMUK OCHOBHOTO 0buiero ob6pasoBaHMA Ha
yrny6aeHHOM ypoBHe MmetoT obliee coaepXaTenbHoe A4po ¢ npegMmeTHbIMU pesynbTaTamu 6a3oBoro
YPOBHSA, COrnacoBaHbl Mexay coboi, UTo NO3BONAET Peann30BbiBaThb Yray6aeHHOe U3yyeHne Kak B
paMKax OoTAe/IbHbIX KN1accoB, Tak U B paMKax peanm3aunm MHAUBUAYanbHbIX 06pa3oBaTesbHbIX
TPaeKToOpuiA, B TOM YUC/Ie UCMO/b3YA CETEeBOe B3auMOAeNCTBNE opraHu3aumu. Mo 3aseplueHnn
peanusauumn nporpammbl yriay6aeHHOro ypoBHA 0bydatolmMeca CMOTyT AeTa/ibHee 0CBOMTb Matepuman,
0BNaAeTb PacMPEHHbIM KPYrom NOHATMIA M MeTOA0B, pellaTbh 3a4a4mn 601ee BbICOKOro YPOBHSA
C/IOXKHOCTM.



MpeameTHble pe3y/ibTaTbl BKAKOYAIOT: OCBOEHME 0OYYaIOLWMMMUCA HayYHbIX 3HAHWUIA, YMEHWUI 1 cnocobos
AencTBnin, cneunduyecknx aasa npeamMmeTHon 061acTn « XMMKUA»; OCHOBbI HAYYHOTO MbILLIEHUA; BUADI
AeATeNbHOCTM NO NONYYEHUIO HOBOTO 3HaHUSA, ero UHTEepPNpPeTaLnn, NPeobpasoBaHUIO U NPUMEHEHUIO B
pa3INYHbIX Y4EBHBIX M PeasibHbIX *KU3HEHHbIX YCI0BUAX; 0becrneymBatoT BO3MOMKHOCTb YCMNELHOro
oby4yeHus Ha cneaytollem ypoBHe o6pas3oBaHuA.

K KoHUy 06yueHus B 8 Knacce y obyyatouierocsa 6yayT chbopmmpoBaHbl cieayowme npegMeTHble
pe3yNbTaTbl U3YYEHUA XUMUWN HA YrAYBAEHHbIM YPOBHE:

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKMX MOHATUI: aTOM, MOJIEKYNA, XUMUYECKUI 31eMEHT, MeTan,
HemeTa, aIoTPONus, NPOCTOE BELLECTBO, C/I0XKHOE BELLECTBO, CMech (oaHOopoAHas v
HeoAHOPOAHasA), BafIeHTHOCTb, OTHOCUTE/IbHAA aTOMHaA U MOJIEKYAPHAA Macca, KONMYeCcTBO BelLlLecTsa,
MOJ1b, MONIAPHAA Macca, MaccoBas [0/19 XMMUYECKOro 3/1eMeHTa B COeANHEHUN, MONAPHbIN 0BBEM,
OTHOCUTE/IbHAA NJIOTHOCTb ra30B, OKCUA, KUCI0Ta, OCHOBaHWE, COJb, aMdOTEPHbIN OKcUa, amMpoTepHbI
rMAPOKCUA, XMMUYECcKas peakuus, Knaccudukauma peakumit: peakuumn coegmHeHns, peakumm
PasNOoMKeHUs, peakLnn 3aMelleHnn, peakumm obmMeHa, 3K30- U SHAO0TEPMUYECKME PeaKLMK; TEMNOBON
addeKT peakummu; AApo aToMa, 3NeKTPOHHbIN CN0oM aToma, aToMHaa opbuTanb, paauyc aToma,
XMMUYECKas CBA3b, MOAAPHAA U HEMONAPHAA KOBANEHTHaA CBA3b, MOHHAA CBA3b, MOH, KATUOH, aHWNOH,
pacTBop, MaccoBas 40/ BelecTsa (MpoueHTHan KOHLEHTPaLUMA) B pacTBope, MOAPHAaN KOHLEHTpauma
BelLEecTBa B PacTBOPE; 3/1eKTPOOTPULLATENIbHOCTb, CTeNeHb OKUCAEHUA, OKUCANTENN U BOCCTaHOBUTENM,
OKMC/IEHME U BOCCTAHOB/IEHME, OKUCINTE/IbHO-BOCCTaHOBUTE/IbHbIE peaKL MM, METO 3/1eKTPOHHOI0

banaHca;

UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKUX NOHATUI U NMPUMEHATDL 3TU NOHATUA NPU
OonncaHMu BelecTs U UX npeBanJ,eHMﬁ;

NCMO/1b30BaTb XMMUYECKYO CUMBOJIMKY AN COCTaBNeHUA GOPMY BELLLECTB U YPABHEHUI XMMUYECKUX
peaKkuuii;

onpeaenaTb Ba€HTHOCTb aTOMOB 3/IEMEHTOB B GUHAPHbIX COANHEHUAX, CTEMEHb OKUC/IEHUA
3N1EeMEHTOB B BUHAPHbIX COeAMHEHUAX, MPUHAL/IEKHOCTb BELLECTB K ONpeaeieHHOMY Knaccy
coeAMHeHuli No popmMmynam, BUAbl XMMUUYECKOM CBA3M (KOBAaNEHTHOM U MOHHOM) B HEOPraHUYeCKuMX
COeANHEHUAX;

PacKpblBaTb CMbIC/1 3aKOHOB COXPAHEHWA MAcCCbl BELLLECTB, NOCTOAHCTBA cocTaBa, MNepuoanyeckoro
3aKoHa [I. 1. MeHaeneesa, aTOMHO-MOIEKYNAPHOI TEOPUK, 3aKOHa ABOragpo 1 ero cieacTeui,
npeacTaBAeHMI O HayYHbIX METOAaX NO3HAHMSA, B TOM YMC/Ee SKCNEPUMEHTA/IbHbIX U TEOPETUYECKMX
MEeToAax UCCNeA0BaHMA BELWECTB U U3YYEHUA XMMUYECKUX PeaKLmi;

AEMOHCTPUPOBaTb NOHMMaHWE NepPUOANYECKOM 3aBUCUMOCTU CBOMCTB XMMMUYECKMX 3/1IEMEHTOB OT MX
nonoeHua s MNeprmogunyeckoi cucteme:

OMMCbIBATb U XapaKTepusosaTb TabanyHyo dopmy Meproamnyeckoit CUCTEMbl XMMUYECKUX 3/1EMEHTOB:
pasnuuaTth NOHATMA «rnasHaa nogrpynna (A-rpynna)» u «noboyHas noarpynna (b-rpynna)», «manbie
nepuoabi» 1 «6osblne Nepuoabl»;



COOTHOCUTb 0603Ha4YeHMsA, KOTopble MMetoTcA B Tabanue «lMepruoamyeckan cuctema XMMUYECKNX
anemeHTOB . N. MeHaeneesa», C YACNOBbIMM XapaKTEPUCTUKAMM CTPOEHMUA aTOMOB XMMMUYECKUX
3N1eMeHTOB (cocTaB 1 3apaj Aaapa, obliee YACN0 INEKTPOHOB U pacnpeneneHne Ux no 31eKTPOHHbIM
cnosm);

06bACHATL CBA3b MONOMKEHNA 31eMeHTa B [Mepnoanyeckoin cucteme ¢ pacnpeaeneHMemM 371eKTPoHOB no
3HEpreTUYecKMM yPOBHAM, MOAYPOBHAM W OPOUTANAAM aTOMOB NEPBbIX YETbIPEX NEPUOLOB;

KNaccupuuUMpoBaTb XMMUYECKME 3/IEMEHTbI, HEOPraHWYECKME BELLLECTBA, XMMUYECKME peaKkLmm (no
YMCAYy M COCTABY YHaACTBYIOLLMX B PEAKLMK BELLECTB, No Tennosomy adpdekTy);

XapaKTepunsosaTb (ONMUCbIBaTb) GU3NYECKME U XUMUYECKME CBOCTBA MNPOCTbIX U CNOMHbIX BELLECTB:
Kucsopoda, BoAopoaa, BoAbl, 00LIME XMMUYECKME CBOMCTBA OKCUAOB, KUC/IOT, OCHOBaHUM 1 conen,
reHeTMYECKYIo CBA3b MeXAy HUMU, MOATBEPKAaA NPUMEPaMMN MONEKYNAPHbIX YpaBHEHUI
COOTBETCTBYHOWUNX XUMNYECKUX peaKu,Mﬁ;

OMMUCbIBaTb POab KUCN0PO/Aa, BOAOPOAA M BOAbl B NPUPOAHbIX NPOLEccaX, B *KMUBbIX OpraHM3max, ux
NPUMeHEeHME B Pa3/IMYHbIX OTPACAAX MPOMbILLIEHHOCTU, BO3MOXHOE NCMO0/Ib30BaHNE B COBPEMEHHbIX
TEXHONOrnsX;

06BACHATL U NPOrHo3npoBaThb CBOMCTBA BelecTB B 3aBUCMMOCTU OT UX COCTaBa U CTPOEHNA,
BO3MOXHOCTU NPOTEKAHNA XUMUNYECKUX HpeBan.LeHMVI B Pa3/IMYHbIX YCNOBUAX;

BbIYMC/IATb OTHOCUTENIbHYIO MOJIEKYIAPHYIO M MONSIPHYIO MacChl BELLLECTB, MOJIAPHYIO Maccy CMecH,
MOJIbHYIO 0110 XMMMYECKOT0 3/1eMeHTa B COeIMHEHUM, MaCCOBYIO A0 XMMUYECKOTO 3/1eMeHTa No
bopmysie coeanHEHNA, HAXOANUTb NPOCTENLLYI0 GOPMY/Y BELLEeCcTBa NO MaCCOBbIM UM MOJIbHbIM A01AM
3/1eMEeHTOB, MaCcCOBYIO 40110 BELL,ECTBA B PAaCTBOPE, MOJIAPHYIO KOHLLEHTPALMIO BELLECTBA B pacTBope,
NPoBOAMUTb pacyeTbl N0 YyPaBHEHUAM XMMUYECKOWN peaKLmu;

NPUMEHATb OCHOBHblE onepaLUn MbICAUTENbHOW AeATENbHOCTM — aHaIU3 N CUHTE3, CpaBHEHUe,
o06ob6uieHne, cuctemaTtusanmio, KnaccuPpuKaumio, BbiABEHNE NPUYMHHO-CNEACTBEHHbIX CBA3EN — AN1A
M3y4YeHMA CBOMCTB BELLECTB U XMMUYECKUX PeakLUuii, ecTeCTBEHHO-HayYHble MeToAbl NO3HaHUA —
HabnoaeHUe, U3mepeHme, MoAeIMPOBaHNE, SKCMEPUMEHT (peanbHblt U MbIC/IEHHbIN) — A/17 OCBOEHUA
y4yebHoro cogep»aHus;

PaCKpbiBaTb CYyLWWHOCTb NpoUEeCCOB OKUC/IEHNA N BOCCTAHOB/IEHUA, COCTAB/IATL YPAaBHEHUA NMPOCTbIX
OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ (METO,D,OM 91EKTPOHHOTIO 6ancha);

YCTaHaB/AMBaTb CBA3M MeXAY PeasibHO HAbN04aeMbIMU XMMUYECKUMU ABAEHUAMM N NPOLECCAMMU,
NPOUCXO4ALLMMM B MAKPO- N MUKPOMUPE, 06BACHATb NPUUYNHBI MHOrO06pasna BeLLLECTB, COOTHOCUTb
XMMWYECKME 3HAHWUA CO 3HAHMAMM APYTUX Y4eOHbIX NPeAMETOB;

cobntogaTh NpasBuia 6esonacHon paboTbl B 1abopaTopmm Npu UCNONb30BaHUM XMMUYECKOW NOCYAbl U
060py0BaHMA, a TaKXKe Npasuia obpalleHua C BelwecTBaMn B COOTBETCTBMM C MHCTPYKLMAMM
BbINOJIHEHWA 1aBOPATOPHbLIX OMNbITOB M NPAKTUYECKMX PabOoT No NoAyYeHUI0 U cObUpaHmio
rasoobpasHbIx Bew,ecTs (BoA40POAA U KUCAOPOAaA), NPUrOTOBAEHMIO PAacTBOPOB C onpeaeneHHoM
MaccoBOW f0Nell PacTBOPEHHOrO BELLLECTBA, PELLEHMIO IKCNePMMEHTaNbHbIX 3a4a4 No Teme « OCHOBHble
KN1accbl HEOPraHUYECKUX COeAMHEHUIN;



[EeMOHCTPUPOBATh BAadeHNEe OCHOBAMU XMMUYECKON rpamoTHOCTH, BKAKOYaOLLEn ymeHna 6e3onacHoro
0bpalleHMsa C BelecTBaMm, UCMO/b3yeMbIMU B MOBCEAHEBHOMN U3HU, @ TaK¥Ke 3HaHMe Npasu
noseaeHUA B Lenax cbepexeHma 300p0BbA U OKPYKatoLLel cpeapbl.

K KoHUy 06yueHuMA B 9 Knacce y obyyatoueroca 6yayT cGopmmpoBaHbl ciegyowme npegMeTHble
pe3ynbTaTbl U3yYEHUA XUMUKN Ha YrAYBAeHHbIM YPOBHE:

PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKMX NMOHATUN: XMMUYECKUIA SN1EMEHT, aTOM, MOJIEKY/A, UOH,
KaTUOH, aHWOH, 3/1IEKTPOOTPULLATENIbHOCTb, CTENEHb OKUCIEHUA, XMMUYECKAA PEAKLMA, TENIOBOM
adpdeKT peakunm, Moab, MONAPHbIN 06BEM, PpacTBOp;

3/IEKTPOINTbI, HEINEKTPONUTDI, 3IEKTPOSIUTUYECKAN ANCCoUMaLUS, peakumMn MOHHOTo obmeHa,
rMaponms conei, obpatumole M HeobpaTMble peakuum, OKUCANTENbHO-BOCCTaHOBUTEIbHbIE PeaKLMK,
OKUCUTENb, BOCCTAHOBUTE/NIb, OKUCIEHUE N BOCCTAHOB/IEHWNE, 31IEKTPO/IN3, ANN0TPONKUA, aMPOTEPHOCTb,
XMMMYECKas CBA3b (KOBa/ieHTHasA, MOHHaA, MeTal/InYecKasn), MeXXMONeKyNsPHble B3auMOAencTBumA
(BogopoaHan cBasb, cuabl BaH-gep-Baanbca), KoMNeKCHble coegMHEHMUA, KPUCTANIMYECKUE PEeLLETKN
(npummnTUBHaAA Kybuueckan, 06 bEMHO-LEHTPUPOBaAHHasA Kybuyeckan, rpaHel,eHTpMpoBaHHas
Kybuueckas, rekcaroHasibHasi NJOTHOYMNaKOBaHHas), KOPPO3US METaIN0oB, CMIaBbl; CKOPOCTb
XMMMUYECKOWN peakumu, KaTains, XMMNUYECKoe paBHOBECUE, SN1EMEHTbI XMMUYECKOM TePMOAMHAMMKM KaK
OAHOI M3 TeopeTMYECKMX OCHOB Xumuu; MAK;

UNNOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKNX NOHATUI U NPUMEHATL 3TU MNOHATUA NPU
onncaHnu sewecTs U UX I'IpGBpBLLI,GHVIﬁ,'

NCMO/1b30BaTb XMMMUYECKYIO CUMBOJIMKY A8 COCTaBNeHUsA GOPMY BELLECTB U YPAaBHEHUIA XMMUYECKUX
peakuum;

onpeaenaTb Ba€HTHOCTb U CTENEHb OKUCAEHMA XMMUYECKUX 31EMEHTOB B COEANHEHUAX Pa3INYHOIO
COCTaBa, NPUHAA/IEKHOCTb BELLECTB K onpeaeneHHOMY Kaccy coeauHeHU no popmynam, Bugbl
XMMMYECKOW CBA3M (KOBAJSIEHTHOM, MOHHOM, MEeTalINYecKo) B HEOPraHNYECKMX COeANHEHUSAX, 3apAs,
MOHa Mo XMMUYECKOM popmyne, XapaKTep cpebl B BOAHbIX pacTBOpPax HEOPraHUYECKMUX CoeaMHEHUN,
TUN KPUCTaNINYECKOM PeLIETKU KOHKPETHOrO BelLLeCTBa;

PaCKpbIiBaTb CMbIC/ I'Iepmo,u,wquKoro 3akoHa [. . MeHaeneesa u AEMOHCTPNPOBATb €ro NOHMMaHue:

ONMCbIBaTb U XapaKTepu3oBaTb TabAnYHy0 dopmy Meproanyeckoi CUCTEMbI XMMUYECKUX 3/IEMEHTOB:
pa3AnyaTb NOHATUA «A-rpynna» n «b-rpynna», «Mmasble nepuoabi» n «6onbLIMe Nepuoap»;

06BACHATL CBA3b MNOONKEHUA 31emeHTa B [TepruoamyecKkoit cucteme ¢ pacnpegeneHmem 31eKTPOHOB Mo
3HEpPreTUYECKUM YPOBHAM, NOAYPOBHAM M OpbUTaIAM aTOMOB NEPBbIX YETbIPEX NeprUoos;

BblAeNATb 06LMe 3aKOHOMEPHOCTM B USMEHEHMUM CBOMCTB 3/1IEMEHTOB U UX COeAMHEHNI (KUCNOTHO-
OCHOBHbIX U OKUCNUTENbHO-BOCCTaHOBUTE/IbHbIX CBOMCTB OKCUMA0B M TMAPOKCUAO0B) B Npeaenax Masbix
NeproaosB M raBHbIX NOArPYNM C YYETOM CTPOEHUA UX aTOMOB;



pacKpbIBaTb CMbIC/1 TEOPUMN INEKTPOSIUTUUECKOMN ANCCoLMaLMK, 3aKoHa [ecca 1 ero cneacTsumiA, 3aKoHa
OEeVUCTBYIOLLMX MacC, 3aKOHOMEPHOCTEN M3MEHEHUA CKOPOCTM XMMMYECKOMN peaKkLun, HarnpasieHms
CMelLLeHUA XMMUYECKOro paBHOBECUA B 3aBUCUMOCTU OT Pa3/indHbIX paKTopOB;

KNaccupuumMpoBaTb XMMUYECKME 3/1EMEHTbI, HEOPraHWYECKME BELLLECTBA, XMMUYECKME peaKkLmm (no
YMC/Y M COCTABY YHaCTBYIOLLMX B PeaKLMKN BELLECTB, No TenioBoMy 3¢pdeKTy, No arperaTHoOMy COCTOSHUIO
peareHToB, Mo U3MEHEHWIO CTEMNEHEN OKUCIEHUA XUMUYECKUX 3/IEMEHTOB, N0 06paTMMOCTH, MO Y4acTUto
KaTasnusartopa);

XapaKTepnsoBaTb (OI'IVICbIBaTb) o6m,14e XMMWUYECKNEe CBOMCTBA Bel,ecCTB pPa3/iInyHbIX KNnaccoB
HeopraHM4YecKmnx COGLI,VIHGHVII‘/JI, noarsepXXaad 3To onncCaHMe npumepammn MmonekynapHbiIX U MOHHbIX
ypaBHEHMﬁ COOTBETCTBYHOLLUUNX XUMUNYECKUX peaKu,Mﬁ;

COCTaB/IATb YPaBHEHUA: INEKTPOSIUTUYECKOM AMUCCOLMALMUM KUCAOT, LLLEIOYEN U CONEN; NOHbIE U
COKpalleHHble ypaBHEHUA peaKkLMil MIOHHOIro 0OMeHa; peakunii, NOATBEPKAAOLWMX CYLLEeCTBOBaHNE
reHeTUYEeCKON CBA3N MeXKAY BELLecTBaMM Pas3/IMYHbIX K1accos;

PacKpbIBaTb CYLLHOCTb NPOLECCOB rMAPOAM3a CONEN NOCPEACTBOM COCTaBNEHUA KPATKUX UOHHBIX U
MOIEKYNAPHBIX YPaBHEHWIA PeaKLmii, CYLLLHOCTb OKUCANTENIbHO-BOCCTAHOBUTEbHBIX PeaKLmii
NocpeACcTBOM COCTaB/IEHUA /IEKTPOHHOrO 6anaHca 3TUX peakLuii;

npeacKasblBaTh XapaKTep cpedbl B BOAHbIX PacTBOpPax conew;

XapaKTepun3oBaTb (ONMUCbIBaTb) GU3NYECKME U XUMUYECKME CBOMCTBA MPOCTbIX BELLECTB (KMCN0PO4, 030H,
rpaduT, anmas, KpemHui, 6op, a3oT, pocdop, cepa, XJ10p, HATPUN, KaZNi, MarHUI, Kanbuuii,
aNlOMUHWI, }Keneso, Mefib, LIMHK, cepebpo) u 06pa3oBaHHbIX UMK C/IOXHbIX BELLECTB, B TOM YMCae UX
BOZHbIX PAaCTBOPOB (aMMMAK, X10POBOAOPOL, CEPOBOAOPOSA, OKcnabl yrnepoaa (ll, IV), kpemHus (1V),
asota (I, II, llI, IV, V) u docdopa (I, V), cepsbi (IV, VI), cepHucTas, cepHas, a3oTHan, ¢ocdopHas, yronbHas,
KpeMHMeBan KUCNOTbI, OKCUAb! U TAPOKcnabl metannos IA-IIA-rpynn, antomunua, meaum (l1), umMHKa,
»enesa (Il v 1));

NOACHATb COCTaB, OTAE/IbHblE CMOCO6bI NOMYYEHNA U CBOMCTBA CIOXKHbIX BELLECTB
(kMcnopoacoaepskalme KMCNOTbI X10pa, a30TMCTaA, GOpPHanA, YKCYCHaA KUCAOTbI U UX COMN, ranoreHnabl
KpemHus (IV) n docdopa (Il u V), okena u rugpokeng, xpoma (l11), nepmaHraHaT kanus;

OMMCbIBATb PO/b BaXKHENLLMX U3yYaeMblX BELLECTB B MPUPOAHbIX NPOLLECCaX, BAMAHNE Ha KUBbIE
OpraHn3Mmbl, MPUMEHEHME B Pa3/INYHbIX OTPAC/IAX SKOHOMUKM, UCNOJIb30BaHUE A1A CO34aHuUA
COBPEMEHHbIX MaTeEPUasiOB U TEXHOJIOTWNIA;

NpPoOBOAUTb peaKL MM, NOATBEPKAAOLWME KAYECTBEHHbIN COCTAB Pa3/IMYHbIX BELLECTB, Pacno3HaBaTb
OMbITHbIM NYTEM COAEPKALLMECA B BOAHbIX PAacTBOPaX MOHbI: X10pua-, bpomna-, uogua-, cynbdat-,
docdat-, KapboHaT-, CUAMKAT-, CyNbOUT-, CyNbdUA-, HUTPAT- U HUTPUT-UOHbI, TMAPOKCUA-MOHbI, KATUOHbI
aMMOHMA, MarHUs, KanbLMaA, aIOMUHKSA, Kenesa (2+) n xkenesa (3+), megu (2+), LMHKa;

06BACHATbL M NPOrHO3MPOBATb CBOMCTBA BaXKHEMLIMX M3y4aeMblX BELLECTB B 3aBUCMMOCTM OT UX COCTaBa
W CTPOEHUS, MPUMEHEHMNE BELLLECTB B 3aBUCMMOCTU OT UX CBOMCTB, BOSMOXHOCTb MPOTEKAHUA
XMMWYECKMNX NPEBPALLEHUI B PA3/IUYHBIX YCIOBMAX HA OCHOBE PAaCCMOTPEHHbIX 3/1EMEHTOB XMMUYECKOW
KUHETUKU U TEPMOLUHAMUKM;



BbIYMC/IATb OTHOCUTENIbHYIO MOJIEKYIAPHYIO M MONSIPHYO MacChl BELLLECTB, MacCOBYIO 4010
XMMWYECKOro 3/1eMeHTa Mo popmy/e CoeANHEHMA, MacCOBYIO 0110 BELLECTBA B PaCTBOPE, MOJIbHYIO
O0/110 XMMWYECKOTO 3/1eMEHTa B COEANHEHUU, MONSIPHYIO KOHLEHTPALLMIO BELLLECTBA B PACcTBOPE,
Haxo4MTb NpoCTenwwyto popmyny BELLECTBa MO MACCOBbIM UM MOJIbHbIM ,0/1AM 3/IEMEHTOB, MPOBOANUTb
pacyeTbl MO YPaBHEHUAM XMMUYECKUX PEaKLUI C yHeTOM HeA0CTaTKa OAHOMO U3 peareHTos,
NPaKTUYECKOro BbIX0Aa NPOAYKTa, 3HAYeHMA TennosBoro addeKTa peakumm, onpesenaTb COCTaB CMecel;

cobnoaaTh npasuna 6esonacHoi paboTbl B 1abopaTopum NPU UCNOb30BaHUN XMMUYECKON NocyAabl U
060pyA0BaHMA, a TaKXKe npasuia obpalleHna C BelecTBaMn B COOTBETCTBMM C MHCTPYKLMAMM
BbINO/IHEHWNA N1abOPaTOPHbIX OMNbITOB M NPaKTUYECKMX PaboT No NoayYeHUIo U cobrupaHuio
razoobpasHbix BELLECTB (aMMMaKa M YINEKUCIOrOo rasa) U peLleHnio 3KCNepuMeHTabHbIX 3a4a4 no
TEMaM Kypca, NpeacTaBAaTb Pe3yibTaTbl SKCNepUMeHTa B Gopme BblBOAOB, A0Ka3aTesbCTs, rpadunKos,
TabAuL, 1 BbIABAATb SMMNMPUYECKME 3aKOHOMEPHOCTU;

NPUMEHATb OCHOBHbIE onepaLUn MbICAUTENbHOW AeATeNbHOCTU (aHaNN3 U CMHTE3, CpaBHeHMe,
0606U1eHNe, cUucTeMaTU3aLMIO, BbiABNEHUE MPUUMHHO-CNEACTBEHHbIX CBA3EM) NPU U3y4YeHUU CBONCTB
BELLECTB U XMMUYECKUX peaKLMii, BNafeTb eCTeCTBEHHO-Hay4YHbIMM MeToAaMn No3HaHUA (HabaoaeHue,
n3mepeHue, MoaeNMpoBaHue, SKCNEePUMEHT (peanbHbIi U MbICIEHHbIN);

NpUMeHATb Npasuia 6esonacHoro obpalleHUs ¢ BellecTsamm, UCNo/b3yeMbiMU B NOBCEAHEBHOM
W3HM, NpaBua NoBeAeHUA B LEensax cbeperkeHna 340P0BbA M OKPYXKaloLLen NPUpoaHON cpeabl,
NoHMMaTb Bpea (onNacHOCTb) BO34ENCTBUSA HA K1Bble OPraHn3mMbl onpeaeneHHbIX BeLecTB, NOACHATb Ha
npumepax cnocobbl yMeHbLLEHUA 1 NPeaoTBPaLLEeHNA UX BPeAHOro BO3AENCTBUA, 3HAYEHME KMPOB,
6e/1KoB, YrneBsoa0Bs 415 OpraHn3ma Ye/lIoBeKa;

NCNo/1b30BaTb NO/IyYEHHbIE NpeacTaBaeHna o chepax NPodeccnoHaNbHON AeATeNbHOCTHN, CBA3AHHbIX C
HayKoM N COBPEMEHHbIMW TEXHOJIOTMAMM, KaK OCHOBY A1a NpodeccMoHanbHOW OpUeHTauMn U ans
OCO3HAHHOIO BbIBOPa XMMMU Kak NPodUIbHOrO NpeameTa Npu NPoA0/IKEHNUN 0OYYEeHUA Ha YPOBHE
cpepHero obwero obpasoBaHus;

y4yacTBOBaTb BO BHEYPOUHOWN MPOEKTHO-UCC/IEA0BATENIbCKOM AeATEIbHOCTM XMMNYECKOM U XMMUKO-
3KO/I0rMYECKOM HanpaBNeHHOCTH, NPUOBPECTM ONbIT NpoBeaeHUA YUebHbIX UCCNel0BaHWNI B YCAOBMAX
o0b6pa3oBaTe/ibHbIX OPraHM3aLNii, a TaKKe opraHn3aumii (LeHTPoB) AONOAHUTEIbHOIO 06pa3oBaHMA
neten.



TEMATUYECKOE MNMJTAHMPOBAHUE

8 KNIACC

Ne n/n

HanmeHoBaHWe pa3aenos U Tem
nporpammol

Konnuyectso vacos

Bcero

KoHTponbHble paboTbl

MpakTuyeckme paboTol

DNeKTPOHHble (undpoBbie)
obpasoBaTesibHble pecypcbl

Paspgen 1. NepBOHaYanbHble XMMUYECKUE NOHATHUA

Xumma — BaxKHan o61acTb

1.1 eCTeCcTBO3HaHMA M NPaAKTUYECKOM 8 2
[eATe/IbHOCTU YenoBeKa

1.2 BelecTBa M XuMHUYeCKUe peakuum 23 1

Utoro no pasgeny 31

Pasgen 2. BaxkHellwne npeacraBUTeIM HEOPraHNYECKNX BELLLeCTB
Bo3ayx. MNoHATMe o rasax. Kucnopog,

2.1 15 1 1
OKcugbl
Bogopoa. NoHATHE 0 KucnoTax m

2.2 5 1
conax
Bopa. PactBopsl. MoHATHE 06

2.3 11 1 1
OCHOBAaHMAX

2.4 OcCHOBHbIe KNaccbl HEOPraHNYeCcKmMX 15 1 1

coeiINHEeHNN




UTtoro no pasgeny 46

Pasgen 3. MNepuopgmyecknin 3akoH u Meprnoguyeckas cuctema xmmmyeckux anementos . U. Mengeneesa. CTpoeHne aToMOB. XMMUYECKan CBA3b.
OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE PEAKLUK

MNMepnoanyeckunii 3aKoH 1
Mepuoanyeckas cucrtema
3.1 10
XUMUYECKUX anemeHToB . U.

MeHpeneesa. CTpOGH ne atoma

Xumunyeckaa casb. OKUCAUTENbHO-
3.2 15 1
BOCCTaHOBUTE/IbHbIE PeaKLmm

Utoro no paspeny 26

PesepBHOe Bpems -

OBLLEE KO/TMYECTBO YACOB MO
NMPOrPAMME

102 5 6




9 KNIACC

Konnuyectso vacos

DNEeKTPOHHblIe
(undposble)

Ne n/n HanmeHoBaHuWe pa3genos 1 Tem Nporpammel
B KOHTpObHbIE MpakTnyeckme obpasoBaTtenbHble
cero
paboTbl paboTbl pecypcol
Pasgen 1. Bewectso 1 xumunyeckasa peakuus
1.1 MoBTOpeHME 1 yraybaeHne 3HaHUIM O BelecTse 5
OCHOBHble 3aKOHOMEPHOCTN NPOTEKAHUA
1.2 . 11 1 1
XMMUYECKUX peaKkumm
DNeKTpoNUTUYECKas anccoumauma. Xummyeckme
13 10 1 2
peaKkuunn B pacTBopax
Utoro no paspeny 26
Pazpen 2. HemeTtannbl n nx coegmHeHuA
21 Ob6LLan xapaKTePUCTUKA XMMUYECKUX 3/IEMEHTOB . 1
' VIIA-rpynnbl. Fanorexsbl
22 O6L,an xapaKTepPUCTUKA XMMUYECKUX 3/IEMEHTOB 7
' VIA-rpynnobl. Cepa u eé coeguHeHna
)3 O6wWan XxapaKTepPUCTUKA XMMUYECKUX 3IEMEHTOB 12 1

VA-rpynnbl. A3oT, pocdop 1 nx coeanHeHUs




O6Ll.l,aﬂ XapPaKTeEPUCTUKA XUMUYECKUX I1IEMEHTOB

2.4 IVA-rpynnbl. Yrnepog u KpeMHUR, nx 13 2
coeguHeHua. bop

UTtoro no pasgeny 39

Pasgen 3. MeTannbl n Ux coeguHeHUA

3.1 Obuwme cBOMCTBA METaN/I0B 7

3.2 BaxkHeMlmne meTannbl U UX cOeaUHEeHUs 19 2

UTtoro no pasgeny 26

Pasgen 4. XuMmuna n oKpyxarouiaa cpega

a1 BelecTBa 1 MaTepuanbl B }KU3HWN HYeNOBEKa. 4
OCHOBbI 9KONIOTMYECKOIN FPaMOTHOCTU

UTtoro no pasgeny 4

Pasgen 5. 0606weHNe 3HAHW

1 MNoBTOpeHune 1 0606LLEHNE 3HAHNI OCHOBHbIX ; 5
paszenos Kypcos 8—9 Knaccos

Utoro no pasgpeny 7

PesepBHoe Bpems -

OBLLEE KONTMYECTBO YACOB MO NMPOrPAMME 102 11




MOYPOYHOE MNJIAHMPOBAHUE

8 KNACC
Konunyectso 4yacos DNEeKTPOHHbIe
HaTa umdposble
Ne n/n | Tema ypoka
Bcero KOHTpOﬂbeIe I'Ipakmqecxme n3yyeHuA 06pa3OBaTeanb|e
paboTbl paboTbl pecypcsl

1 MpeameT Xumnmn. Ponb XuMnu B XKN3HU 1

YyenoBeKa
5 Tena v Bewectsa. DUsnyeCcKMe N XMMHYECKNE 1

CBOWCTBA BeLLECTB
3 dusmnyeckme n XuMmnyeckue ABNEeHUN 1

MpeacTtaBneHUsa o Hay4HOM NO3HAHUM Ha

3MMNUPUYECKOM YPOBHE: HabatoAeHME,
4 N3MepeHMne, IKCNePUMEHT, MOAENNPOBAHME. 1

MoHATME 0 MeToAax PaboTbl C XMMUYECKUMMU

BewectBamu. Obopya0BaHNE LLKONLHOM

XMmmMYeckon nabopaTtopum

MpakTnyeckas pabota Ne 1 no teme "Mpasuna
5 paboTbl B nabopaTopun 1 npuémbl obpatweHmac | 1 1

nabopaTtopHbiM 0bopyaoBaHMem"
6 YucTole BelecTsa U cmecu 1




7 Cnocobbl pasgeneHua cmecem
MpaKTnyeckas pabota Ne 2 no Teme

8 "PasgeneHue cmecei (Ha NPUMEpPE OYUCTKU
noBapeHHown conmn)"

9 ATOMbI U MONEKY bl

10 XMMMYECKne anemeHTbI

11 MpocTble 1 CNOXKHble BeL,ecTBa

1 BelecTBa MOIEKYNAPHOIO U HEMONEKYNAPHOTO
CTpoeHwus

13 Xvmmyeckasa ¢opmyna. BaneHTHOCTb aTomoB
XMMUYECKUX 3/1IEMEHTOB

14 3aKOH NOCTOAHCTBA COCTaBa BELLECTB

15 OTHOCUTenbHaA aToMmHaa macca. OTHocKTeNbHaA
MOJIEKYNAPHAA Macca
BbluMCNEHNA OTHOCUTENBHON MOIEKYNAPHON

16 MacCbl BELLECTB, MOJIAPHOM Maccbl, Macchbl
BELLLEeCTB M KOJINYEeCTBa BeLLecTBa

17 MaccoBaa [0 XMMWUYECKOr0 3/1IeMEHTa B
coegnHeHnn

18 HaxoxaeHue npocTeiiwen popmy/ibl BELWLECTBA

NO MaCCOBbIM 0N1AM 3/1EMEHTOB




BbluncneHus npocreniueit popmysibl BeLLecTsa

19
MO MacCOBbIM UM MOJIbHbIM A0NAM 3/IeMEHTOB

20 Konunyectso Bewectsa. Monb

21 MonapHaa macca cmecu BeLecTs

22 MonbHaa JoNA XMMUYECKOTro 3/1eMeHTa B
coeMHEeHUN

23 Xumunyeckune asneHnA. Xmummyeckana peakuma un
€€ NpU3HaKu

24 3aKOH COXpaHEeHUA Maccbl BEL,ECTB

55 ATOMHO-MoNekynApHasa Teopus. KnsHb 1
aearenoHoctb M. B. JlJomoHocoBa

26 XnmMmnyeckune ypaBHeHUA

27 TUNbI XMMUYECKUX PEAKLLUM
PacyéTtbl N0 XMMUYECKUM YpaBHEHNAM

28 KO/INYeCcTBa U MacCbl UCXOAHbIX BELLECTB MU
NPOAYKTOB peakuunm
BbluMCNeHUs NO ypaBHEHUSAM XMMUYECKOM

29 peakumn: KonnyecTsa BeLwecTsa, Maccbl No

n3BeCTHOMy Koain4yecTtsy BeLlecCcTBa, Macce
peareHTos nam NpoayKToB peakummn




30 0O606uleHMe U cUCTEMATU3aLNA 3HAHUI

31 KoHTposibHan paboTa Ne 1 no teme "Bewectsa u
XMMMYECKUe peakumnn"

32 Bo3gyx — cmecb rasos. [MoHATWE O rasax.

33 3aKoH ABoragpo. MossapHbIn 06bEM rasos
BbluncneHnn o6bEMa, KOMYECTBA BELLECTBA

34 rasa no M3BecTHOMY ero KoamM4yecTBy BeLLeCcTBa,
06BEMY

35 OTHOCUTEeNbHAA NIOTHOCTbL ra3oB
OnpepeneHne 0OTHOCUTENIbHON MONEKYNAPHON

36 Maccbl ra3006pa3HOro BeL,ecTsa No M3BECTHOM
OTHOCUTENIbHOM NJIOTHOCTH

37 Ob6bEMHbIE OTHOLWEHMA ra30B NPU XMMUYECKUX
peakumax

38 Kncnopog — anemeHT 1 NpOCTOE BELLECTBO

39 Okcunapl
MpakTnyeckas paboTta Ne 3 no Teme "MonyyeHne

40 N cobupaHme KUcnopoaa, U3y4yeHune ero
csovicTs"

41 KpyrosopoT Kncnopoga B npmpoge




030H — annoTtponHaa moanduKaumsa

42
KmMcnopoza
Tennosolt apPeKT XMMNYECKON peaKkumm,

43 TEPMOXMMUYECKME YPaBHEHMA, IK30- U
SHOOTEPMUYECKME peakLmm

a4 Tonaueo. Mcnonb3oBaHue yraa u meTaHa B
KayecTse TON/nBa. 3arpA3HeHne BO34yXa.
BbluMcneHna No ypaBHEHNAM XMMMNYECKOM
peaKkuuMn: KonrMdecTBa BelecTsa, 06béma,

45 Maccbl N0 N3BECTHOMY KOMYECTBY BELLEeCTBa,
06BEMY, Macce peareHTOB UM NPOAYKTOB
peakumm

46 KoHTposibHas pabota Ne 2 no teme "Bo3ayx.
Kucnopog,. Okengpb!"

47 Bopopoa — anemeHT 1 NpocToe BELLeCcTBO

48 Cnocobbl nonyyeHns sogoposa B nabopatopum
N MPOMbILLNEHHOCTH

49 MpaKkTnyeckas pabota Ne 4 no Teme "MonyyeHne
1 cobmpaHue Bogopoaa, nsy4yeHune ero ceomcrs”

50 MoHATHE 0 KMcnoTax u consax. CocTaB KUCIOT U
conem

51 BbluncneHma no ypaBHEHUAM XMMUYECKON

peakuuun: KondecTsa sellectsa, 06bEMa,




Maccbl MO U3BECTHOMY KOJIMYECTBY BELLECTBa,
06bEMY, Macce peareHToB MW NPOAYKTOB

peakumm

52 dusnyeckne ceoiictea Boapl. Boga B npupoae

53 Xrmnyeckune cBoiCTBa BOAbI

54 CocTtaB OCHOBaHWI

55 PacTtsopbl. PacTBOpMMOCTb Beww,ecTs B Boae
Cnocobbl BblpaXKeHUA KOHLLEHTpaLUn

56 pPacTBOPOB: MACCOBan A0/1A PACTBOPEHHOIO
BeLLeCTBa, MOIAPHAA KOHLEeHTpaLuma
MpaKTnyeckas pabota N2 5 no Teme
"MpurotoBaeHne pacTBOPOB C onpeaenéHHom

- MacCoBOW f0/1eli PacTBOPEHHOro
BellecTBa.llpurotToBieHMe pacTBOPOB C
onpeaesiEHHON MONAPHOM KOHLEHTpaLuuen
pacTBOpEHHOro BelLecTsa"

58 Ponb pacTBOpOB B NPUPOAE U }KU3HW YeNOBeKa.
KpyrosopoT BoAbl B npupose

cq 3arpAsHeHue NpupoaHbIX BoA. OxpaHa u
OYNCTKA NPUPOAHbIX BOA,

60 BbluMcneHuns c ucnonb3oBaHnem rpadpmkos

PacTBOPMMOCTH AR PAcYETOB PACTBOPUMOCTHU




BewecTs

61 0606uieHMe U cUcCTEMaTU3aLUNA 3HAHUI

62 KoHTposibHas pabota Ne 3 no teme "Bogopoga.
Boga. PactBopbl. OcHoBaHuMA"

63 OKcuabl: cocTas, KnaccuduKkaums, TpuBManbHble
Ha3BaHuA

64 MonyyeHne U XMMMUYECKME CBOMCTBA OKCUAO0B

65 MoHATUE O T’MAPOKCUAAX — OCHOBAHUAX U
KMC/IOPOACOAEPIKaLLMX KUCTOTaxX

66 du3nyeckne u XMMmMYeckme CBOMCTBa KUCNOT

67 MonyyeHue Kucnot

68 Knaccuomkauma ocHoBaHMi

69 LLLénoun, nx ceolictTea U cnocobbl NoayyYeHus

20 HepacTBopuMble OCHOBAHWSA, X CBOMCTBA U
cnocobbl nonyyeHun
MoHsATHe 06 amdoTepPHbIX TMAPOKCUAAX:

71 XMMMYECKUE CBOMCTBA U NONYYEHUE.
MpuMmeHeHMe BaXKHENLINX OCHOBAHWA

7y Conu: cocTtas, KnaccupuKkaums, TpMBMaIbHble

Ha3BaHUA




dursmnyeckme n XuMmnyeckne CBOMCTBa cosel.

73
MonyyeHue conei

4 FeHeTUYecKan cBSA3b MeXK Ay Knaccamu
HEeopraHMYeCcKMxX CoeANHEHUN
MpaKkTnyeckas paboTta Ne 6. PeweHne

75 3KCMepMMeHTabHbIX 33434 no Teme «OCHOBHble
KNaccCbl HEOPraHNUYECKUX COEANHEHNIN»
BbluMCNEHUA NO YPaBHEHUAM XMMUYECKOM
peaKkuuMn: KonrMdecTBa BelecTsa, 06béma,

76 MaccCbl N0 N3BECTHOMY KONMYECTBY BELLLECTBa,
06BEMY, Macce peareHToB UAM NPOAYKTOB
peakumm

77 KoHTposibHas pabota Ne 4 no teme "OCHOBHble
KNaccbl HEOPraHNYECKMX coeanHeHunin"

78 MoHATHE O rpynnax cCXoA4HbIX 3/1EMEHTOB

79 dnemeHTbl, KOTopble 06pasyoT amdpoTepHble
OKCUAbI U TMAPOKCUAbI

20 Mepunoamyecknin 3aKoH. OTKpbITHE
Mepnoanyeckoro 3akoHa
KopoTKkonepnogHaa u giMHHonepuoaHas

81 dopmbl Meproanyeckom CUCTEMbI XUMUYECKUX

anemeHToB [.U. MeHgeneesa




82

OcHoBHble cBeaeHuA 0 CTPOEHNUUN aTOMOB

JHepreTUYecKne ypoBHU U NOLYPOBHM aTOMa; S-,

83
p-, d-opbutanu

84 INeKTPOHHbIe KOHOUTYPaLMN U SNEKTPOHHO-
rpadmyeckne Gopmysbl aTOMOB

85 M3meHeHne CBONCTB COeAUHEHUN XUMUYECKUX
31eMeHTOB B Nepmogax u rpynnax
XapaKTepucTnka XMMUYecKoro snemeHTa no ero

86 nonoxeHuto B Nepunogmyeckon cucteme .M.
MeHgeneesa
3HayeHue [MepmnogmyecKkoro 3akoHa m

87 Meprogmyeckon cMCTEMbI XMMUYECKNUX
3N1eMEeHTOB A1A Pa3BUTUA HAYKU U NPAKTUKMK

88 ONeKTPoOoTPULATENBHOCTb XMMUYECKUX
a/leMeHToB

89 KoBaneHTHaA nonApHaa cBA3b

90 KoBaneHTHaA HenonapHasa cBA3b

91 MoHHasA cBA3b

92 INEeKTPOHHbIE U CTPYKTYPHbIE GOopMybl

BewecTs




93 Kpucrannnyeckue n amopdHble BeLLEeCcTBa

94 TuNbl KPUCTANNNYECKUX PELLIETOK U UX
XapaKTePUCTUKH

95 CreneHb oKncneHmna

96 OKMCNNUTENbHO-BOCCTAHOBUTENbHbIE PeaKLnm

97 XMMYecKkne snemeHTbl — OKUCAUTENN U
BOCCTAHOBUTENN
CocTaBneHune ypaBHEHWUIN OKUCANTENBHO-

98 BOCCTAHOBWTE/IbHbIX peaKkLunii, MetTos,
3NEKTPOHHOro 6anaHca
BbluMcneHna No ypaBHEHNAM XMMUYECKOM
peaKkLMn: KonYecTBa BeLLLeCTBa, 06BEMA,

99 MaccCbl N0 N3BECTHOMY KOIMYECTBY BELLEeCTBa,
06bEMY, Macce peareHToB UM NPOAYKTOB
peakuum
BbluncneHuns npocrteien MoeKynapHOM

100 dopmynbl BelecTsa No M3BECTHbIM MACCOBbIM
OONAM 3/1eMEHTOB

101 0606LLeHMe 1 cUCTEMATU3ALMA 3HAHWIA

102 KoHTposbHana paboTa No 5 no teme "CrpoeHue

aToma. Xmmu4yeckasa cBasb"
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9 KNIACC

Konunyectso 4yacos

DNeKTPOHHbIe

Hata umdposble
Ne n/n Tema ypoka
Beero KoHTponbHble MpakTnueckne nsyyeHus obpasosaTenibHble
paboTbl paboTbl pecypcsl

1 CtpoeHune aTomos 1

MocnenoBaTeNbHOCTb 3aM0OIHEHNA
2 3/IEKTPOHHbIX OpbUTaNelt aTOMOB MasibiX 1

nepvonos
3 CreneHb OKUCNEHUA N BaN€HTHOCTb 1
4 Buabl xummnyeckoi cesasm 1

Tunbl KPUCTANNYECKUX PELLETOK,
5 0COBEHHOCTM CTPOEHMUA KPUCTANTUYECKMX 1

peLwéToK
6 Knaccudmkauma xmmmyecknx peakumii no 1

Pa3IMYHbIM NPU3HAKaM
. JHepreTMKa XMMUYECKMX peakLmin. TensoBoi 1

3P PEeKT XMMUYECKOM peakLmm
8 3aKoH lecca u ero cneacrems 1
9 MOHATME O CKOPOCTU XMMUYECKOM peakuun. 1

3aKOH AeNCTBYHOLLMX Macc




3Hepl'l/1ﬂ aKTMBaumu. NMoHATMe O KaTanumse.

10
depmeHTbl. MHIMOUTOPBI.

1 PaKTopbI, BANAIOWME Ha CKOPOCTb
XMMMUYECKOW peakumm

12 MNoHATNE O XMMNYECKOM paBHOBECUN,
npuHunn fle WWatenve

13 OKNCANUTENbHO-BOCCTAHOBUTE/IbHbIE peaKLum
CBoliCTBa NPOCTbIX BELLECTB — METAN/IOB U

14 HEeMeTasI/I0B, KUC/OT U CoNeil — B cBeTe
npeacraBneHnint o6 okKMcANTeNbHO-
BOCCTAHOBUTE/IbHbIX PeaKLMAX
MpakTnyeckas pabota Ne 1. PeweHune

15 3KCMepMMEHTa/IbHbIX 33434 No Teme
«OKMCINTENbHO-BOCCTAHOBUTE/IbHbIE
peaKkunmn»
KoHTposbHan paboTa Ne 1 no teme

16 «OCHOBHble 3aKOHOMEPHOCTU NPOTEKAHNA
XMMUYECKUX pPeaKLMii»

17 Teopwus 3NeKTPOUTUYECKON ANCCoLMaLLnm

18 MoHHOoe npounsseaeHue Boabl. BogopoaHbiit
nokasartenb

19

DNeKTPOINTUYECKAs ANCCOUMALLUS KUCAOT,




OCHOBaHUM N conen

20 PeaKuuu MoHHOro obmeHa

21 KauecTBeHHble peaKumm Ha NOHDI
MpaKtnyeckas pabota Ne 2. PeweHue

22 3KCNepuMeHTaNbHbIX 33434 No Teme
«INIEeKTPOINTUYECKAA ANCCOLMALLNAY

23 Maponuns conemn
MpakTnyecKkas pabota Ne 3. PelweHune

24 SKCNepuMeHTasIbHbIX 33434 No Teme
«'maponuns conemn»
BblumMcneHmna maccbl NPOAyKTa peakLumn no
N3BECTHOM Macce OAHOMo U3 UCXOAHbIX

25 BeLecTs, B3ATOroO B BUAE pacTBopa,
cofeprKalero onpeaenéHHy0 KOHUEHTpauuto
pPacTBOPEHHOrO BeLLeCTBa
KoHTponbHasa pabota Ne 2 no teme

26 "IneKTponnTnyeckan anccoumnaums.
Xvmunyeckune peakuum B pactsopax”

27 O6Lwan xapaKTepUCTUKA HEMETANIOB

28 O6wan xapaKTepMCT1Ka raioreHoB

29

XrMmunyeckune CBOIMCTBA ra/IoreHoBs.




XMmunyeckue cBomncTBa Xnopa

30 Xnoposogopoa. ConAaHasa Kucaora
MpaKtuyeckas pabota Ne 4 no Teme

31 "MonyyeHne conssHOM KUCNOTbI, U3yYyeHUe eé
csomncts"

37 MoHATME 0 KMCIopOoACOAEPKALLUX KUCNOTAX
X/10pa U UX conax
BblumMcneHna no ypaBHEHUAM XMMNYECKUX

33 peaKkLuuin, ecin OANH UX PeareHToB AaH B
n3bbITKE

34 Ob6uian xapaKTepucTnKa anemeHToB VIA-
rpynnol

35 CTpoeHue 1 cBOMCTBA NPOCTOro BeLLecTsa
cepbl. ANNOTPOMHbIE MOANDUKaLMM cepbl

36 CepoBofopog, cTpoeHue, Gusmyeckmne 1
XMMUYECKME CBOMCTBA

37 Okcunabl cepbl

38 CepHasa KMcaoTa n ee conm

39 MpombllWIeHHOE NoJly4eHMne CePHOM KMCNOTbI

40 BblumMcneHmna maccbl NPOAYKTa peakLumn no

M3BecTHOM maccoBoi (06bEMHOI) aone (%)




€ro BbiXxoaa OT TeopeTUYECKM BO3MOKHOTIO

O6wwas xapakTepucTuKa anemeHTos VA -

41
rpynnbl

4 A30T, pacnpocCTpaHeHUE B NPUPOAE,
du3nYeckme n Xummyeckune cBOMNCTBa

43 AMMUaAK, ero pusmyeckme n Xummyeckue
CBOWCTBa

44 Conn ammoHuna

45 MpakTnyeckas pabota N2 5 no Teme
"MonyyeHne ammmaka, usyyeHue ero CBOMcTs"

46 Okcumabl asoTa (I, 11, 11, 1V, V)

47 A30TMCTaA KMCNoTa. A30THAA KMCIOTa

48 MpoMblLLIEHHOE MO/IYyYEHNE a30THOM KMUCNOTbI
HuTpaTbl U HUTPUTBLI. XMMHUYeCKoe

49 3arpAsHEeHUe OKpY»KatoLLen cpeapl
coeaMHeHMAMM a30Ta

50 docdop, annoTponHbie mogudpuKaumnm
docdopa

51 Okcunabl pocdopa (I, V) u pochopHan kKucnota

52

MoHATUE O MUHEPANbHbIX YA06pEeHUAX.




3arpAasHeHMe NPUPOAHbIX BOAOEMOB
coeanHeHMaMM a3oTa n docdopa

Yrnepog, ero annoTponHole MOAMd)VIKaLI,MM n

53 .
CBOWMCTBA
Okcuabl yrnepogaa, nx ¢usmnyeckue m

54 XMMMYECKME CBOMCTBA. IKONOTUYECKNE
npobnembl, CBA3aHHbIE C OKCUAOM Yrieposa
(V)
Mpaktnyeckme pabotbl N2 6 no Teme

55 "MonyyeHne okenaa yrnepoga (IV) u nsyyeHue
ero ceomncts"

56 YronbHasa KUcnoTa u eé conu

57 MepBOHaYanbHble NOHATMA 06 OpPraHUYecKmx
BELLLeCTBAX KakK O coeguMHeEHMAX yraepoaa

cg MpupogHble UCTOYHMKKN YINEBOAOPOLOB N UX
pOJib B ObITY M NPOMbILLAEHHOCTU
MoHATME 0 BUONOTMYECKM BaXKHbIX

59 OpraHMYecKux BELLECTBaxX — Xupax, benkax u
yrneesopax

60 KpemHui, ero pusmnyeckme n xummyeckme
CBOICTBA

61

Okcug Kpemuusa (IV), KpemHueBas KNUCNOTa,




CUNNKaThbI

62 bop. BopHasa KucnoTa
MpakTnyeckas paboTta No7. PeweHue

63 3KCMepMMeHTabHbIX 33434 No Teme
«BarkHelLwKne HeMeTaNNbl U UX COEANHEHUAN
BblumcneHuns maccbl (06bEMA; H.y.) NpoayKTa

64 peaKkLuun no gaHHoi macce (06bémy)
MCXOAHOrO BELLEeCTBa, COAEpKaLLero
onpenenéHHyo MaccoByto 400 Npumecei

65 KoHTposibHas pabota Ne 3 no teme
«BarkHelLWwmne HemeTanNbl U UX COEANHEHUAY.
O6Lw,as xapaKTepMCTUKA XMMUYECKUX

66 3/1eMEHTOB — META/I/I0B Ha OCHOBAHUK UX
nonoxenua s NMNCX3 A.U. MeHaeneesa
MeTannnyeckas cBAsb U MeTaN/IMYECKasn

7 KpUCTannyeckan pewéTka. 3aBUCMMOCTb
dU3NYECKUX CBOICTB METaN/IoB OT CTPOEHUSA
KpuCTanios

68 Obue xuMmmnyeckue cBOMCTBa MeTasN/10B

- Ob6wme cnocobbl NONYy4YEeHMA METANOB,
meTannyprua. Cnnasbl

70

D/1IeKTPOIN3 PacniaBoB 1 PacTBOPOB CoNe




KaK 04uH 13 cnocob6os nony4yeHnAa meTanios

BbluncneHunsa no YPaBHEHUAM 3/IEKTPO/IN3a

71
pacniaBoB M PacTBOPOB BELLECTB

72 lNoHATUE O KOpPO3UM MeTaNNoB

73 MeTannbl A-rpynn. LLenoyHblie meTannbl

74 OKcuabl N TNAPOKCUAbI HATPUA U Kanua

75 LLlenoyHo3emenbHble MeTaNbI

76 BaHelilwmne coegMHEeHUA KanbLmA, CBOMCTBA,
npumeHeHue

77 HEcTKOCTb BOoAbI M cnocobbl eé ycTpaHeHus

28 MpaKTuyecKkas pabota Ne 8 no Teme
"YEcTKoCTb BOAbI U MeToAbl €€ ycTpaHeHuAa"

79 AntommHUM

80 AmdoTepHble CBOMCTBA OKcuaa v rmapokcmaa
aNtOMUHNA

81 O6Lwan xapakTepucTnka metTannos b-rpynn
(nobouHbIX noarpynn)

89 MepBOHayanbHble NpeacTaBAeHUA O

KOMMN/IEKCHbIX COeaANHEHUNAX




83 Meab n cepebpo

84 MpeactaBneHna 06 aMMMAYHbIX KOMMAEKCaX
cepebpa 1 megu

85 UnHK

86 AmdoTepHble CBOMCTBA OKCUAA U TMAPOKCHAA
LMHKa

87 ’Keneszo

88 YyryH 1 ctanb — cnaasbl Kenesa
MpakTnyeckan pabota N2 9. PeweHune

89 9KCMepuMeHTaNbHbIX 33434 Mo Teme
«BakHelwmne metansibl U UX COELUHEHUAN

90 PasnnyHble TMNbI BbIYUCIEHWI NO YPaBHEHUAM
XUMUYECKUX peaKkLmi

o1 KoHTponbHana paboTta N2 4 no teme
«BarkHelLwmne meTansibl U UX COegUHEHUAN

92 BesonacHoe ncnonb3oBaHue BELLECTB U
XMMMYECKUX peakLmii B ObITy

93 HoBble maTepuanbl U TexHonoruu. MpuHumnnbl
«3eIEHOM XUMUN»

94 Xnumma v 340poBbe




95

XuMunyeckoe 3arpsisHeHUe OKpyrKatoLLein
cpegbl. MoHATUE O NpeaenbHO A40NYCTUMON
KOHUeHTpaumu Bewects (MAK)

96

Mepurogmnyeckuii 3aKoH 1 Meprnoanyeckas
CUCTEMA XMMMUYECKUX 3/IEMEHTOB B CBETE
TEOpUM CTPOEHUA aTOMaA

97

Knaccudumkauma XMMmnUYeCcKnx peakumii no
PasNNYHbIM NPU3HAKaM

98

Xumunyeckune peakumm B pacteopax. lmaponms
conem

99

CBoOWCTBa KNCNOT, OCHOBaHUI U CONEN B CBETE
npeAacTasaeHUin 06 3N1EeKTPOINTUYECKOM
auccoumaumm

100

OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE PEAKLUMN.
dneKTpoauns.

101

MpakTnyeckas pabota Ne 10. PeweHune
3KCMepMMEHTa/IbHbIX 33434 No Teme
«XMMUYECKME peaKkLUun»

102

MpakTnyeckas paboTta Ne 11. PeweHune
3KCNEePUMMEHTAIbHbIX 33434 No Teme
«MeTannbl, HeMeTan bl U UX COEAUHEHUA»

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME
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NMPOBEPAEMBbIE TPEBOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOWOBEPA3OBATE/IbHOW

MPOrPAMMDBI
8 KNACC
Kog, . .
MpoBepsiemble NnpeaMeTHbIe pe3y/ibTaTbl 0CBOEHMA OCHOBHOM 0bpa3oBaTe/IbHOM
npoBepsemoro
nporpammbl OCHOBHOTO 06L,ero o6pasoBaHus
pe3ynbTaTta
1 Mo Teme: «MepBOHaYaibHble XUMUYECKNE MOHATUAY
PacKpPbIBaTb CMbIC/1 OCHOBHbIX XMMMUYECKMX NOHATUI: aTOM, MOJIEKY A,
XUMUYECKUI 3N1€MEHT, NPOCTOE BELLLECTBO, CI0XKHOE BELLEeCTBO, CMeCb
(oaHOpOAHas U HeoAHOPOAHASA), BaIEHTHOCTb, OTHOCUTE/IbHAA aTOMHAs U
MONEKYNAPHaA Mmacca, KOJIMYeCTBO BELWLECTBA, MO/1b, MONAPHAsA Macca, MaccoBas
1.1 [0/ XMMNYECKOTO 3/1IEMEHTA B COEAMHEHNU, MOSPHbBIN 0OBEM, XMMUYECKaSA
peaKkums, KnaccudurKauma peakumin: peakuum coeguHeHus, peakumnm
Pa3/IoXKEeHUA, peakLnn 3aMeLLEHUA, peaKkLunm obmeHa, 3K30- 1
3HAO0TEPMUYECKUE peaKkuum, TeN10BoM 3PpPEeKT peaKkuum, pacTBop, MaccoBas
00N BelecTBa (NpoueHTHan KOHLEeHTpaLma) B pacTBope
12 WNNOCTPMPOBATh B3AMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUMA U MPUMEHSATD
' 3TM NOHATUA NPU ONUCAHUM BELLECTB U X NPeBPaLLEHNN
13 MCNO/1Ib30BaTb XMMMYECKYIO CUMBOJIMKY A1 COCTaBNeHNs GOpMy/ BELLECTB U
' YPaBHEHUN XMMUYECKUX peaKkLmi
14 PacKpbIBaTb CMbIC/1 3aKOHOB COXPaHEeHMA MACCbl BELLECTB, NOCTOAHCTBA COCTaBa,
' ATOMHO-MO/IEKYNAPHOrO y4YeHUs, 3aKoHa ABoragpo
1.5 onpeaensaTb BaJIEHTHOCTb aTOMOB 3/1IEMEHTOB B BUHAPHbIX COeANHEHUAX
16 KnaccmdunumpoBaTbh XMMUYECKNE peakumm (Mo YMCy U COCTaBy y4acTBYIOLLMX B
' peaKkLun BeLecTB, No Ten1osomy 3pdekTy)
1.7 BbIYNCNATb OTHOCUTE/IbHYIO MONEKYIAPHYIO U MOAAPHYHO MAacChbl BELLECTB
1.8 BbIYMCNATb MACCOBYIO A40/1H0 XMMUYECKOro 3/1eMeHTa No popmyne coegmHeHus,
1.9 BbIYMCNATb MACCOBYIO 40/110 BELLLECTBA B pacTBope
110 NPUMEHATb eCTeCTBEHHOHaY4YHble METOAbl MO3HaAHUA — HabaoaeHe,
’ n3mepeHne, MoaeMPoBaHNe, SKCNEPUMEHT (peanbHbli U MbICIEHHbIA)
2 Mo Teme: «BaxHenwwmne NpeacTaBuTeIM HEOPraHUYECKUX BELLECTBY




2.1

PaCKpbIiBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX NMOHATUIA: OKCuna, KNCnota,
OCHOBaHUe, COJb

2.2

onpeaensaTb NPUHAANEKHOCTb BELLLECTB K ONpeaenEHHOMY KNaccy CoeaNHEHNI
no popmynam

2.3

KnaccudunumpoBaTh HeopraHMYeckune BeLLecTsa

2.4

XapaKTepusosaTb (ONMcbiBaTb) 06LME XMMUYECKME CBOMCTBA BELLECTB
Pas/IMYHbIX KJACCOB, NOATBEPKAAA ONUCAHME NPUMEPAMMU MOJTEKYNAPHBIX
YPaBHEHWI COOTBETCTBYIOLWMNX XMMUYECKUX PeaKLmii

2.5

NMPOrHo3npoBaThb CBOWCTBA BelwecTB B 3aBUCMMOCTU OT NX Ka4eCTBEHHOTIO
COCTaBa, BO3SMOXHOCTU NPOTEKaHUA XMMUNYECKUX HpeBpaLLLeHMVI B Pa3/IMYHbIX
YCNnoBuUAX

2.6

cniefoBaTh NPaBMIaM NONb30BaHUA XMMUYECKOMN NOCyAol 1 NabopaTopHbIM
060py0BaHMEM, a TaK}Ke NpaBunam obpalleHua ¢ BelecTBaMn B COOTBETCTBMM
C MHCTPYKLUMAMM MO BbINOAHEHWIO 1abopaTOPHbIX XMMWUYECKMUX OMNbITOB MO
noay4YeHuto U cobupaHmio ra3zoobpasHbIX BeLWwecTs (BOAOPOAA U KUCA0POoAa),
NPUroTOBJEHUIO PACTBOPOB C ONpeaenEHHON MaccoBOI A0Ne PacTBOPEHHOTO
BELLECTBA, NIAHMPOBATH U MPOBOAMUTb XMMMUYECKMUE SKCTIEPUMEHTbLINO
pacno3HaBaHMIO PacTBOPOB LWEN0YEN U KUCAOT C NOMOLLbIO MHANKATOPOB
(narkmyc, beHondTanemH, MeTunopaHx u gpyrue)

2.7

NPOBOAUTb PACYETbI MO YPAaBHEHUIO XMMMYECKON peakumnm

Mo Teme: «Mepnoanyecknii 3akoH u MNeprogmyeckan cucTema XMMNYECKNX
anemeHTOoB [1. . MeHaeneesa. CTpoeHne aTOMOB. XMMUYECKaA CBA3b.
OKNCANTENBbHO-BOCCTAHOBUTE/IbHbIE PEAKLMN Y

3.1

PacKpblBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX MOHATUIA: A4P0 aTOMa, 3/IEKTPOHHbIN
C/0ih aToMa, aToMHan opbuTanb, paamyc aToma, XMMUYECcKas CBA3b, NOAAPHaA U
Heno/ApHasA KOBa/IeHTHas CBA3b, 3/1EKTPOOTPULLATENLHOCTb, MOHHAA CBA3b, MOH,
KaTWMOH, aHWOH, CTEMEHb OKUC/IeHNA

3.2

KI'IaCCMd)MLl,MpOBaTb XUMUNYECKNE a1IEMEHTDI

3.3

ONMCbIBaTb U XapaKTepusoBaTb TabanyHyo dopmy Meproanyeckoi cucTembl
XMMUYECKMNX 3/IEMEHTOB: pa3inyaTb NOHATUA «raBHasA noarpynna (Arpynna)» u
«noboyHasa noarpynna (brpynna)», «manbie» n «6onblme» nepmoapl

3.4

pacKpbiBaTb cmbich MNepunogmnyeckoro 3akoHa .M. MeHgeneesa:
OEeMOHCTPUPOBATb MOHUMAHWE NEPUOANYECKON 3aBUCMMOCTM CBOMCTB
XUMUYECKUX /IEMEHTOB OT UX NON0XKEHMUA B [lepMogmyeckoin cucteme




COOTHOCUTb O603H3‘-I€HI/I‘FI, KOTOpble NUMEKTCA B Ta6nv|u,e ((nepI/IOLI,MLIeCKaﬂ
cucTeMa Xxmumunyeckux anemenTos .M. MeHgeneesa» ¢ Yyncnosbimu

3.5
XapaKTepUCTUKaMM CTPOEHMA aTOMOB XMMUYECKUX 3/IEMEHTOB (COCTaB U 3apAg,
Anpa, obLLee YMCNOo NEKTPOHOBU pacnpesesieHUe X Mo 3NEeKTPOHHbIM C/I0AM)
3.6 onpenenaTb CTeNeHb OKUC/IEHUA 3/IEMEHTOB B BMHAPHbIX COeAMHEHUAX
3.7 onpegenaTb BUL XMMUYECKOW CBA3KN (KOBaNEHTHasA M MOHHAsA)B HEOPraHMYECKUX
' coeAnHEHMAX
9 KJTACC
Kog . .
MpoBepsemble NpeaMeTHble pe3y/ibTaTbl 0CBOEHMA OCHOBHOM 06pa3oBaTeIbHOM
npoBepaAemoro
nporpammbl OCHOBHOTO 06L,ero o6pasoBaHus
pesynbTaTta
1 Mo Teme: «BeLectBO U XMMMYECKaA peaKkuma»
PacKpbiBaTb CMbIC/1 OCHOBHbIX XMMMUYECKMX NOHATUI: PAcTBOP, INEKTPONUTDI,
HE3IEKTPONUTbI, INEKTPOSIMTUYECKAA ANCCOLMALNSA, PEAKLUN MOHHOTO 0BMeHa,
KaTa/Ms3aTop, XMMUYecKkoe paBHoBecue, obpatumMble M HeObpaTUMble peakuuu,
1.1 OKUC/INTENbHOBOCCTAaHOBUTE/IbHbIE PeaKLLMKU, OKUCINTEND, BOCCTAHOBUTEND,
OKWC/IEHME N BOCCTAHOBAEHWE, aNNIOTPONKUA, aMPOTEPHOCTb, XMMMUYECKasA CBA3b
(KoBaneHTHaA, MOHHasA, MeTaNNMYECKas), KPUCTANIMYECKas peLléTKa, CnaaBbl,
CKOPOCTb XMMUWYECKOM peakumm
12 WUNNOCTPMPOBATh B3AaMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUI U MPUMEHSTD
' 3TN NOHATUA NPU ONUCAHMM BELLECTB U UX NPEBPALLEHUN
13 COCTaBAATb YPAaBHEHUSA 3NEKTPOUTUYECKON ANCCOLMALLUMN KMCAOT, LWenoYen n
' CoNewn, NONHbIE U COKPALLEHHbIE YpaBHEHUSA peakuuii MIOHHOro obmeHa
14 PacKpPbIBaTb CYLLHOCTb OKUC/INTENbHO-BOCCTAHOBUTENbHbIX PEAKLLUM
) NnocpeacTBOM COCTaBAEHMA 3/1EKTPOHHOro banaHca sTUX peakumm
1.5 NPOBOANTb PACYETbI MO YPABHEHMIO XMMUYECKOM peakLmn
2 Mo Temam: «HemeTannbl n nx coegnuHeHna» n «Metannbl U UX COeAUHEHUAR
XapaKTepunsoBaTb (onucbiBaTb) 06LIME U cneundryeckne XMMNYecKme CBOIMCTBa
2.1 NPOCTbIX U C/IOXKHbIX BELLECTB, NOATBEPKAAA ONUCaHWe NpuMepamm

MOTERYNTAPHbBIX N MOHHbIX ypaBHeHMﬁ COOTBETCTBYHOLLUNX XUMUNYECKUX peaKu,Mﬁ




2.2

COCTaB/IATb YPaBHEHUA peaKLl,Mﬁ, noarsepXxgakowmx cywecrsosaHne
reHeTM4YeCcKom CBA3N mexay seulecTtsamMmm pas3zINdHbIX K1aCCoB

2.3

NMPOrHo3nMpoBaThb CBOWCTBA BeLwecTB B 3aBUCMMOCTU OT UX CTPOEHMNUA,
BO3MOXHOCTU NPOTEKAHNUA XUMUYECKNX HpeBan.LeHMVI B Pa3/IM4HbIX YCNOBUAX

2.4

CNefoBaTb NpaBMIaM NONb30BAHMA XMMUYECKON NOCYA0M U N1abopaTopHbIM
060pynoBaHNEM, A TaKKe NpaBmaam obpalleHns ¢ BeLecTBamm B COOTBETCTBUM
C MHCTPYKLUMUAMM MO BbINOAHEHMIO 1aBOPATOPHbBIX XMMUYECKMUX OMNbITOB MO
MoAyYeHUIo U cOBUMPaHUIO ra3006pasHbIX BELLECTB (aMMMaKa U YIIEKUCIOTO
rasa)

2.5

NPOBOAMTb PeaKLnn, NOATBEPKAAIOLME KAYECTBEHHDbIN COCTaB Pa3INYHbIX
BELLECTB: Pacrno3HaBaTb OMbITHbIM NYTEM Xn0opua-, 6pomua, noama, KapboHar,
docoar, cuamkar, cynbdaT, rMAPOKCUANOHDI, KATUOHBI AaMMOHMS, NOHbI
M3yYeHHbIX MEeTaNN0B, NPUCYTCTBYIOLME B BOAHbIX PACTBOPAX HEOPraHUYeCKnX
BELLECTB

Mo Teme: «XMMKMA 1 OKpYKaloLaa cpeaga»

3.1

pacKpblBaTb CMbIC/1 OCHOBHbIX XMMMUYeCKUX NoHATUIA: MK BewecTsa; Koppo3us
MeTanNos

3.2

NPUMEHATb OCHOBHbIE ONepaLMn MbIC/IUTENIbHOM AeATEIbHOCTM — aHanu3 u
CUHTE3, cpaBHeHME, 0606LLEHNE, CUCTEMATMU3ALMIO, BbIBJIEHUE NPUUYNHHO-
CneacTBEHHbIX CBA3EM — A1 U3YyYeHMA CBOMCTB BELLLECTB M XMMMUYECKUX PeakLnii;
€CcTecTBEHHOHay4YHble MeToAbl NO3HAaHWUS — HabalogeHMe, U3mepeHue,
MOAEeIMPOBaHME, IKCNEPUMEHT (peanbHbI U MbIC/IEHHbIN)




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

8 KNTIACC

Kopa

MpoBepaemMblit SNEMEHT COAEpPKaHMA

lNepBOHaYanbHble XMMUYECKUE MOHATUA

1.1

Mpeamet xXumnun. Posib XMMnKU B XKN3HWN YenoBeKa. Xnmua B cucreme HayK. Tenaun
BelecTsa. Pusmyeckune CBOMCTBA BelLecTs. ArperaTHoe COCTOSIHME BeLLLecTB

1.2

MoHATME 0O MeToAax NO3HaHUA B XMMUK. YucTble BelecTsa U cmeck. Cnocobbl pasgeneHuns
cmecel

1.3

ATOMBI U MONEKybl. XMMUYECKUe 31emeHTbl. CUMBOJIbI XMMUYECKUX 31eMeHTOB. MNpocTble
M CNOXHble BelleCTBa. ATOMHO-MOJ’IeKyﬂﬂpHOE y4yeHune

1.4

Xummyeckasn d)opN\yna. BaneHTHOCTb aTOMOB XMMUYECKNX 9NEMEHTOB. 3aKOH MNOCTOAHCTBA
cocTasa Belects. OTHOCUTENbHAA aTOMHAA macca. OTHOoCMTEeNbHAA MON1eEKYNIAPHAA Macca.
MaccoBasa 4019 XMMUYECKOro 3/1eMeHTa B COeUHEHUN

1.5

KonnyecTso Bewectsa. Mosib. MonspHaa macca. B3anmocssasb KOMYecTBa, Maccbl U YMcna
CTPYKTYPHbIX e4UHWUL, BelecTBa. PacuéTtbl o GopmMynam XMMUYECKUX COEANHEHNI

1.6

dusnyeckne n Xummndeckune aBaeHnsa. Xumuyeckasa peakuma 1 eé npmaHaku. 3aKoH
COXpaHeHMA Maccbl BelecTs. XMmuyeckmne ypasHeHma. Knaccudumrkauma XMMmmn4eckmnx
peaKkunin (coegmHeHuns, pasoxKeHus, 3ameLLeHms, obmeHa)

1.7

XMNYECKNI SKCMEPUMEHT: 3HAKOMCTBO C XMMMYECKOW NocyAomn, C NpaBuiamm paboTbl B
nabopatopum 1 npuémamm obpalleHma c nabopaTtopHbiMm 060pya0BaHUEM, U3YUEHUNE U
onncaHne GU3NYECKUX CBOMCTB 06pa3L,0B HEOPraHNYECKUX BELLEecTB, HabtogeHne
¢du3mMyecknx (NnaBneHMe BOCKa, TasdHWe NbAa, PacTUpaHMeE caxapa B CTYMKe, KUNeHue u
KOHAEHcaLUMaA BoAbl) U XMMUUYECKUX (ropeHne CBeun, NpoKaanuBaHMe MeaHOW NPOBO/IOKM,
B3aMMOLENCTBME MeNa C KUC/IOTOM) ABNEHUI, HabatogeHWe U onucaHMe NPU3HAKoB
NPOTEKAHUA XMMUYECKUX peaKunii (pasnorKeHme caxapa, B3aMMOAENCTBME CEPHOM KUCNOTbI
c xnopuaom bapus, pasnoxeHue ruapokcmuaa meau(ll) npu HarpesaHun, B3aumoaenicTeme
»Kenesa ¢ pactsopom conmn meau(ll), nsyyeHume cnocobos pasgeneHuns cmecen (C NomoLbio
MarHuTa, GMnbTPOBaHMe, BbiMapuBaHMe, AUCTUANALMSA, XpOMaTorpadua), nposegeHue
OYMCTKM NOBAPEHHOM CONK, HabAloAeHWE N ONUCaHMe pe3y/IbTaToB NPOBEAEHUS ONbITa,
WUNNIOCTPUPYIOLLLETrO 3aKOH COXPAaHEHMA MACCbl, CO34aHMe MoAeell MOJIeKY
(wapocTeprKHeBbIX)

BarkHenwmne npeacTtaBuUTeNIM HEOpPraHNMYeCKnNX BeELWECTB




2.1

Bo3gyx — cmech rasos. CocTaB Bo3ayxa. KUCNopos — 3/1eMeHT M NPOCTOe BELLECTBO.
HaxoxaeHue Kuciopoga B npupoae, GUsnyeckne n XuMmyeckmne CBOMCTBA (peakumum
ropexua). Okcmabl. NprmeHeHne Kncnopoaa. Cnocobbl NoayyeHns Kucaopoaa B
nabopatopun 1 NpombiwIeHHOCTU. KpyroBopoT Kuciopoga B npupoge. O30H —
annoTponHas mognudukaumsa Kucnopoaa

2.2

TennoBow apPeKT XMMUYECKOI peaKkLumn, TEPMOXMMUYECKME YPAaBHEHMA, IK30- U1
3HAO0TEPMUYECKME peaKumn. TONAMBO: Yro/ib MU MeTaH. 3arpA3HeHne Bo3ayXa, yCuaeHne
napHWKoBOro a¢ppeKTa, paspyLeHne 030HOBOrO C/10A

2.3

Booopon — anemeHT n NpocToe BeLw,ecTBo. HaxoxgeHue BOOOpPOAa B npupoae, ¢M3quc+<me
N XMMMUYECKME CBOMNCTBA, npumeHeHwue, cnocobbl noayyeHua. Kucnotol 1 conm

2.4

MonsipHbIn 06bEM ra3oB. PacyéTbl MO XMMUYECKUM YPaBHEHMAM

2.5

Pu3myeckme ceolictea Boabl. Boga Kak pactsopuTenb. PactBopbl. HacbiweHHble 1
HeHacblWweHHble pacTBOpbl. PacTBOPMMOCTb BelLecTs B Boge. MaccoBan A0/1A BELWeCTBa B
pacTBope. XMmunyeckune ceorctea Bogbl. OCHOBaHMA. Poab pacTBOPOB B NPUPOAE U B XKU3HU
yenoseKa. KpyrosopoT BoAbl B npupoae. 3arpAsHeHne NnpmpoaHbix Boa. OxpaHa 1 04UCTKa
NPUPOAHbIX BOZ,

2.6

Knaccudurkaumsa HeopraHMyeckux coeamHeHunin. Okengbl. Knaccndmkauma oKcMaoBs:
coneobpasytolme (OCHOBHbIE, KUCNOTHbIE, aMdOTepPHbIE) U HeCoNeobpasytoLme.
HomeHKnaTypa okcnaos. PUsnyeckne n XuMmnyeckmne cBoncTea okcnMaos. MNonyyerHne
OKCUA0B

2.7

OcHoBaHwusA. KnaccudmKaLma OCHOBAHWUI: LWENOYM M HEPACTBOPMUMbIE OCHOBAHUSA.
HomeHKnaTypa ocHoBaHWUI. DU3NYECKME N XMMUYECKUE CBOWCTBA OCHOBaHUN. MonyyeHune
OCHOBaHUM

2.8

Kucnotbl. Knaccudukauma kmcaot. HomeHknaTypa KMCAOT. PU3NYECKME U XMMUYECKUNE
CBOWCTBA KMCNOT. Pag akTMBHOCTM meTannos H.H. beketoBa. MonyyeHue Kucnot

2.9

Conun. HomeHknaTypa coneit. Pusnyeckme n xummyeckne cBoMcTea coseit. NMonyyeHne
conen

2.10

eHeTMYeCKan CBA3b MeXAy KnaccamMm HeopraHNYeckux COE,EI,VIHGHMVI

2.11

XMMUYECKNI SKCNEPUMEHT: KauecTBeHHOoe onpeaesieHne coaepsKaHua Kucaopoaa s
BO3A4yXe, NoJiydeHne, cobupaHue, pacnosHaBaHWe U U3y4eHue CBOMCTB KMCI0POoAa,
HabntoaeHWe B3anMOoAenCcTBUA BELLLECTB C KUC/IOPOAOM U YC/I0BUA BO3HUKHOBEHUA U
npeKkpalieHna ropeHns (noxkapa), o3HakomeHne c obpasLamm OKCUA0B N OnNUcaHme ux
CBOWCTB, NonyyeHue, cobupaHme, pacno3HaBaHME U U3yYeHne CBOMCTB BOAOPOAa
(ropeHue), B3anmopgencTemne Bogopoaa c okcmaom meau(ll) (Bo3moxKHO Ucnosb3oBaHue
BMAeomMaTepunanos), HabntogeHne obpasLoB BeLLecTs KOANYecTBOM 1 Mosib, UccnegoBaHne
ocobeHHOCTeN pacTBOPEHMA BELLLECTB C Pa3/IMYHOM PaCTBOPUMOCTbIO, MPUrOTOB/EHME
pacTBOPOB C onpeaenéHHON MaccoBoi A0/elt pacTBOPEHHOrO BellecTsa, B3aumoaencrame




BOAbl C MeTafinamu (HaTpMem 1 Kanbumem) (BO3MOKHO UCMONb30BaHNE
BMAeOMaTepnanos), onpeaeseHme pacTBOPOB KMCIOT U LeoYelt C NOMOLLbIO
WHANKATOPOB, UCCNeaoBaHne 06pa3LoB HeopraHMYECKUX BELLECTB Pa3/IMYHbIX K1accos,
HabnoaeHNe U3MeHEHMA OKPACKN MHAMKATOPOB B pacTBOPaX KMCOT U Weiovet, usyyeHume
B3aMmogencTema okcuaa mean(ll) c pacTtBopom cepHOM KUCAOTbI, KUCAOT C MeTafinamu,
peaKkuuit HeMTpanmnsaLunm, Noay4eHmne HepacTBOPMMbIX OCHOBAHWI, BbITECHEHWE 04HOr0
MeTanna ApyrMm n3 pacTBopa CoMN, pelleHme 3KCNnepumMeHTanbHbIX 3a4a4 No Teme
«BaxkHenLImne Knaccbl HEOPraHMYECKMX CoeaUHEHNN»

Mepuoanyeckunii 3akoH 1 MNMeprnoamyeckas cucTema XMMMYECKMX anemenTos .M.
MeHpgeneesa. CTpoeHne aTOMOB. XumMmMyeckan cBA3b. OKUCANTENbHO-BOCCTaHOBUTE/IbHbIE
peakuum

3.1

MepBble NOMNbITKM KAacCUPUKaLMN XMMUYECKUX 3/1eMeHTOB. MOHATME O rpynnax CXo4HbIX
3/1eMeHTOB (LLeNoYHbIe U WeNoYHO3eMe bHble MeTabl, FaforeHbl, UHEPTHbIE rasbl).
dnemeHTbl, KoTopble 06pasyoT ampoTepHbIE OKCUAbI U TMAPOKCUAbI

3.2

Mepuoamnyeckmnii 3aKoH. Mepunoguyeckasn cuctema XMMmMYeckmx anemenTos A.U.
MeHgpeneeBa. KopoTkonepunogHas u gamHHonepnoaHaa ¢opmbl Meproanyeckoin cucTemsl
XMmmndecknx anemeHTos [.U. MeHgeneesa. Mepuoapl 1 rpynnol. PU3MYECKMIA CMbICA
nopAaKOBOro HoMepa, HOMepOoB Nepuoaa U rpynmnbl 3NemMeHTa

3.3

CtpoeHune atomoBs. CocTaB aTOMHbIX Agep. M3oTonbl. I1eKTPOoHbI. CTpoeHme 3NeKTPOHHbIX
060/104eK aToMoB nepBbix 20 XMMUYECKUX 31eMeHTOB MNepuoanyeckoit cuctemol O.U.
MeHaeneeBa. XapaKTepuCTMKA XMMUYECKOro 3/1eMeHTa Mo ero No0XKeHuto B
Mepuoaunuyeckoit cucteme .U. MeHaeneesa

3.4

3aKOHOMEPHOCTM M3MEHEHMA PagMyca aTOMOB XMMUNYECKMX 3/IEMEHTOB, METAN/IMYECKUX U
HeMeTaNIMYeCcKMX CBOMCTB Mo rpynnam 1 nepmogam. 3HauyeHune Mepnoanyeckoro 3akoHa u
MeproAnYecKomn CUCTEMbI XMMUYECKUX 3IEMEHTOB A1 Pa3BUTUA HayKK K npakTnkn. A.U.
MeHzenees — y4€HbIN U rparkaaHuH

3.5

Xummyeckaa csasb. KoBaneHTHaA (FIOHHpHaFI n HEI'IOI'IHpHa‘r'l) CBA3b.
DNeKTpooTPULATENBHOCTb XMMUYECKUX 31eMeHTOB. NOHHaA CBA3b

3.6

CreneHb okncneHna. OKUCANTENbHOBOCCTAHOBUTE/IbHbIE peaKkumu. MNpoueccsbl OKUCAeHNA U
BOCCTaHOBAEHMA. OKUCAUTENN N BOCCTAHOBUTENN

3.7

XMMUYECKNIA SKCIEPUMEHT: U3ydYeHne 06pa3L0B BELECTB METa/IIOB U HEMETA//IO0B,
B3aMmoAencTBMe rMapoKCcMaa UMHKa C PacTBOPaMM KMUCIOT U LieoYeit, nposeaeHue
OMbITOB, UAIIOCTPUPYIOLLMX MPUMEPbLI OKUCANUTEIbHO-BOCCTaHOBUTE/IbHbIX PeaKL i
(ropeHue, peakumnn pasnoskeHus, coegmuHeHus)

9 KNACC




Kopg

MpoBepsAeMblit 3N1EMEHT CoAepKaHUA

BewectBo 1 xummyeckan peakyua. nOBTODEHMe

11

I'Iepmop,mquKMﬁ 3aKOH. ﬂepMO,EI,I/I‘-IECKaFI cMcTema XMmudeckumx anemenTos .U,
MeHgeneesa. CTpOEHMe aTOMOB. 3aKOHOMepHOCTM B MU3MEHEHMWN CBOMCTB XMMUNYECKNX
3/1IeMeHTOB NepBbIX TPEX NEePUOA0B, Kanua, KanbLma U Nx COG,LI,VIHGHVII\/II B COOTBETCTBUU C
NONOXXEHUEM INTEMEHTOB B I'Iepmo,u,mquKon cncreme n CTpoeHnem nx atTomos

1.2

CTpoeHue BeLLecTBa: BUAbI XMMUYECKOMN CBA3U. TUMbI KPUCTANINYECKUX PELLETOK,
33aBMCMMOCTb CBOMCTB BELLLECTBA OT TUMA KPUCTANIMYECKON PELLETKM U BUAA XMMUYECKOM
cBs3n. KnaccmdurKaumsa u HOMeHKIaTypa HEOPraHNYECKUX BELLLEeCTB (MeXayHapoaHasa 1
TPUBMANbHAA). XMMUYECKME CBOMCTBA BELLECTB, OTHOCALLMXCS K PA3/IMYHbIM Knaccam
HeopraHMYecKMUx CoegMHEeHWM, reHeTUYecKan CBA3b HEOPraHMYECKMX BELL,ECTB

1.3

Knaccudumkauma XMMmMUYECKMX peakumini No pasiMyHbiM NpU3HaKam (No Yncay 1 coctasy
YYacTBYHOLMX B PEAKLUN BELLECTB, N0 TeNN0BOMY 3QDEKTY, N0 USMEHEHUIO CTEMNEHeN
OKMCNEHUA XMMMUYECKUX 2/1EMEHTOB, N0 06PaTUMOCTH, NO Y4aCTMIO KaTaan3aTopa). IK30- U
SHAOTEPMUYECKME PEAKLUUN, TEPMOXMMUYECKME YpaBHEHMUA. [TOHATUE O CKOPOCTU
XMMMUYECKOW peakumm

1.4

MoHATHE 06 06PaATUMbIX U HEOBPATUMbIX XMUMUYECKUX peakumax. NoHATME O TOMOreHHbIX U
reTeporeHHbIX peakumax. MoHATUE O XMMUYECKOM paBHoBecUn. PaKkTopbl, BAUAIOLLME HA
CKOPOCTb XMMNYECKOM peaKkLmn 1 MOJIONKEHNE XMMUYECKOTO paBHOBECUA

1.5

OKMCANUTENbHO-BOCCTAHOBUTE/NbHbIE PeaKLnK, aﬂeKTpOHHbll‘/‘I 6anaHC OKNCANTENBHO-
BOCCTAaHOBUTE/IbHOM peakunun. CocraBneHue ypaBHEHMVI OKUC/ZTUTENTbHO-
BOCCTAaHOBUTENbHbIX peaKu,Mﬁ C UCNoJ1b30BaHNEM MeToda 3/IEKTPOHHOIo 6anaHca

1.6

Teopua 3NEKTPONUTMYECKOW AMccoumanmn. INEKTPOANTbI U HEINEKTPOAUTbI. KaTUOHBI,
aHMOHbI. MexaHW3m AUCCoLMaLNM BELLECTB C Pa3/IMYHBIMU BUOAMU XMMUYECKOKN CBA3W.
CreneHb anccoumaumn. CunbHble U cnabble 3N1eKTPOAUTLI. PeakLumn MOHHOro obmeHa.
YcnoBuA NpoTeKaHuA peakumnii MOHHOro obmeHa, NoJiHble U COKPaLWEHHbIE MOHHbIE
ypaBHeHus peaKkLmin. CBOIMCTBA KUCNOT, OCHOBaAHMUI M COMEl B CBETE NpeacTaBaeHnit 0o
3N1EeKTPOINTUYECKOMN Anccoumaumnn. KauectBeHHble peakL M Ha MOHbI. [oHATHE O
rmaposmse conen

1.7

XMMMYECKNIA SKCMEPUMEHT: 03HAKOM/IEHNE C MOAENAMMN KPUCTAIUYECKUX PeLLETOK
HeopraHMYecKux BeLecTB — MeTa10B U HeMeTan10B (rpaduta U anmasa), CNoMKHbIX
BellecTs (X10puaa HaTpuA); ccneaosBaHMe 3aBUCUMOCTM CKOPOCTU XMMUYECKOWN peaKkLmm
OT BO34eMNCTBUA Pa3nYHbIX GaKTOPOB; UCCAeA0BaHNE 31EKTPONPOBOAHOCTM PacTBOPOB
BellecTs, NpoLecca AMCcoumaLmMm KUCIOT, LenoYyei u coneit (BO3MOXKHO UCNONb30BaHNE
BMAeoMaTepmnanos); NnposeaeHNe OnbITOB, UAMOCTPUPYIOLLMUX MPU3HAKM NPOTEKaHMA
peaKkumit noHHoro obmeHa (o6pasoBaHue ocafka, BblaeneHue rasa, obpasosaHue BoAabl);
OMbITOB, MNNOCTPUPYIOLLMX MPUMEPbI OKUCAUTENbHO-BOCCTaHOBUTENbHbIX PeaKL i




(ropeHme, peakyunn pasnoxeHuA, COE,CI,VIHEHI/IF!); pacno3HaBaHME HEOPraHNYECKUNX BELLECTB
C NOMOLbIO Ka4eCTBEHHDbIX peaKu,Mﬁ Ha MOHbI; pelleHne sKCnepnmMeHTa/IbHbIX 3a4a4

HemeTannbl n Ux coeguHeHuUA

2.1

O61an xapaktepuctuka ranoreHos. Oco6eHHOCTU CTPOEHMA aTOMOB, XapaKTepHble
cTteneHu okncnenma. CtpoeHmne n pusmnyeckmne CBOMCTBA NPOCTbIX BELECTB — rajoreHos.
XUMMUecKkune CBOMCTBA Ha NMpUMepe x1opa (B3anmoaencTemne ¢ meTaaiamm, HemeTannamm,
wenoyvamun). Xnoposogopos. ConaHaa KMCA0Ta, XMMMYECKMUe CBOMCTBA, NoydYeHmne,
npuMmeHeHue. [eicTBre X10pa U X10p0BOA0POAa Ha OPraHN3M YesioBeKa. BaxHellumne
X710pMAbl U UX HaxoxaeHue B npupoae

2.2

O6wasn xapakTepucTuka anemeHToB VIA-rpynnbl. OcO6eHHOCTU CTPOEHNS aTOMOB,
XapaKTepHble cTeneHn oKncieHua. CTpoeHne n p1MsmMyeckne CBOMCTBA NPOCTbIX BELLLECTB —
Kucnopoga v cepbl. ANNoTponHblie mogmMduKauum Kucaopoaa u cepbl. XMMYecKkme
cBovicTBa cepbl. CepoBoaopoa, cTpoeHne, GU3nYeckne u XMMmnyeckme ceoiicTea. OKcuabl
cepbl Kak NpeAcTaBUTeNN KUCAOTHbIX OKCcuaoB. CepHas KucnoTta, dusmndyeckue u
XMMMYeCcKne cBorcTBa (0bLMe KaKk NpeacTaBUTeNs Knacca KUCAoT u cneymduyeckue).
XMMMUECKME peaKkumu, fexKallme B OCHOBE NPOMbILWIEHHOro cnocoba nonyyeHus cepHom
Kucnotbl. MpumeHeHue. Conmn cepHoOM KUCNOTbI, KAYECTBEHHAA pPeakums Ha cynbdaT-uoH.
HaxokaeHue cepbl 1 eé coegMHEHNN B NpUpoae. XMMUUYECKOE 3arpsisHEHME OKPYKatoLLEeN
cpeapl coegMHeHUAMM cepbl (KUCNOTHbIE A0 AW, 3arpsisHeHMe BO3AyXa U BOAOEMOB),
cnocobbl ero npeaoTBpaLLeHMA

2.3

Ob6uian xapakTepucTnka anemeHToB VA-rpynmnbl. OcCO6EHHOCTN CTPOEHUSI aTOMOB,
XapaKTepHble CTENEHU OKUC/IEHMA. A30T, paCcnpoCTpaHeHne B Npupoae, d1Msmyeckune u
XMMMYEeCKue ceoicTBa. KpyroBopoT a3oTa B npupoae. AMMUaK, ero pusmyeckme u
XMMMUYECKMe CBOWCTBA, NoayYeHne U npumeHeHme. Conm aMmoHua, nx Gusmyeckune m
XMMMYECKME CBOWCTBA, NpMMeHeHne. KayecTBeHHasA peakumnsa Ha MOHbl aMMOHKA. A30THasn
KMCNOTa, eé nonydyeHune, pusnMyeckne u XuMmnieckue ceoicTea (obuime Kak npeacrasutens
Knacca Kucaot u cneunduryeckune). Mcnosb3oBaHWe HATPATOB M COE aMMOHMA B KayecTse
MWHepanbHbIX ya0bpeHnn. XMMUMUEeCKoe 3arpsaisHeHMe OKpYKatoLLel cpeabl coeauHEeHUAMMN
a3oTa (KMC/MOTHbIE JOXKAM, 3arpaA3HeHMe BO3yxXa, NoYBbl M BOAOEMOB)

2.4

docdop, annoTponHbie mogudpuKkaummn pochopa, pmManYecKkne u XMMUYECKME CBOMCTBA.
Okcng docoopa(V) n pocdopHasa Knucnota, p1UsaMyYecKne U XMMUYECKMe CBOMCTBA,
nonyyeHue. McnonbsoBaHme ¢pochaToB B KAa4eCTBe MUHEPASbHBIX yA0bpeHuin

2.5

O6uasn xapakTepucTuka anemeHToB IVA-rpynnbl. OcOB6eHHOCTU CTPOEHMA aTOMOB,
XapaKTepHble CTEMEHWN OKUC/IEHUS. YTNepoa, aAnoTponHbie mognduKkaumm,
pacnpocTpaHeHue B Npupoae, GMsmMyeckne n XMMmnYeckume ceoicrea. Aacopbuus.
KpyrosopoTt yrnepoaa B npupoae. OKkcuabl yrnepoaa, Ux GpmMsmyeckne u XuMmiyeckue
CBOWCTBA, AENCTBME HA XKUBbl€ OPraHM3Mbl, NOJy4YEeHME N MPUMEHEHUE. IKOOTnYecKme
npobaembl, cBA3aHHbIe ¢ oKcMaom yrnepoaa(lV); runoresa rnobanbHOro noTenneHus
K/IMMaTa; NapHUKOBbIM 3dPeKT. YronbHasa KUCA0Ta n eé conu, ux pmusmndyeckme m
XMMMUYECKMe CBOWCTBA, NONYyYEHNE U NpuMeHeHMe. KayecTBeHHan peakuma Ha KapboHaT-




MOHbI. Mcnonb3oBaHWe KapboHaToB B ObITY, MeaULMHE, NPOMbILLIEHHOCTU U CE/IbCKOM
Xo3Aa/ncTee

2.6

MepBOHaYaibHble NOHATUA 06 OPraHNYECKUX BELLLECTBAX KaK O COeAMHEHUAX Yrneposa
(MeTaH, 3TaH, 3TU/IeH, aueTUIeH, 3TaHO, TMULEPUH, YKCYyCcHan KnucaoTta). Mx coctas u
XMMUYECKoe cTpoeHue. NoHATUE 0 BMONOTMUYECKM BaXKHbIX BELLLECTBAX: KMpax, benkax,
yrn1eBoAax — v UX pPOJIn B XKM3HU YenoBeka. MaTepuanbHoe egMHCTBO OPraHUYEeCKUX 1
HeopraHMYeCcKnx coegmMHeHNn

2.7

KpemHui, ero pmnsmnyeckne n XuMmyeckmne CBOICTBa, NOJyYeHUE U MTPUMEHEHME.
CoeguHeHua KpemHua B Nnpupoae. O6wue npeacraBneHmsa o6 okenae Kpemuua(lVv) u
KpeMHuneBol Kucnote. CUANKATbI, UX UCNONb30BaHMeE B HbITy, MeauLnHe,
NPOMbILLIIEHHOCTU. BaxHeNLwWwmMe cTpouTebHbIE MaTepPUasbl: KepaMUKa, CTEKNO, LLEMEHT,
6eToH, enesobeToH. MNpobaembl 6€30MNacCHOro UCNOb30BaHNUA CTPOUTE/bHbIX
MaTepranoB B NOBCEAHEBHOM XU3HU

2.8

XMMUYECKNI IKCMEPUMEHT: U3yYeHMe 06pa3L0B HEOPraHMYEeCKMX BELWECTB, CBOMUCTB
CO/IAHOM KUCNOTbI; NPOBEAEHNE KaYeCTBEHHbIX PeaKL i Ha X1I0pUA-NOHbI U HabaoaeHue
NPW3HAKOB UX NPOTEKAHMA; ONbITbl, OTPaXKatoLme GUINYECKNE U XMMUYECKME CBOMCTBA
rajloreHoB U UX COeAMHEHUI (BO3MOMKHO UCMO/b30BaHNE BUAEOMATEPUNANIOB);
03HaKoMJieHUMe ¢ obpasLLaMu X10pmaoB (ranoreHMaoB); 03HaKoMIeHne ¢ 06pasLamm cepbl
N eé coeaANHEHMAMM (BO3MOMKHO UCMO/Ib30BaHWE BUAEOMATEPUANOB); HabaoaeHue
npotiecca obyrnMBaHUA caxapa nog, A4eACTBUEM KOHLLEHTPUPOBAHHOM CEPHOMN KUCNOTbI;
U3yYeHne XMMUYECKMX CBOMCTB pa3baBaeHHOM CEPHOM KMCAOTbI, NpoBeAeHne
KayecTBEHHOM peaKuumn Ha cynbdaT-MoH U HabaoaeHWe Npu3HaKa e€ NpoTeKaHus;
O3HaKoMJieHMe ¢ GU3MYECKMMM CBOMCTBAaMM a30Ta, docdopa 1 nx coeguHeHUM (BOSMOKHO
NCMONb30BaHWE BUAEOMATEPUANOB), 06pa3Lammn a3oTHbIX U GOCHOPHbIX yA00pEHUN;
noJsiydyeHue, cobupaHue, pacrnosHaBaHWe U U3y4yeHUe CBOMCTB aMMMaKa; NpoBeseHne
KauyeCTBEHHbIX peaKLMiA Ha MOH aMMOHMA N GOoCchaT-UOH U U3yYeHUe NPUIHAKOB UX
NPOTEKAHUSA, B3aMMOAENCTBME KOHLLEHTPMPOBAHHOM a30THOM KUCNOTbI C MeAbo
(BO3MOXKHO MCMNO/Ib30BAHWE BUAEOMATEPUANIOB); U3YYEHUE MOZENEN KPUCTALTUYECKUX
peLweéToK anmasa, rpaduta, pynnepeHa; 03HaKoOMIEHME € NpoLLeccom agcopbunm
PacTBOPEHHbIX BELLECTB aKTUBMPOBAHHbLIM YINIEM U YCTPOUCTBOM NPOTUBOrasa; nosyyeHue,
cobupaHune, pacnosHaBaHWe 1 U3ydyeHUe CBOMCTB YINIEKUCNOrO rasa; NpoBeaeHne
KauyeCTBEHHbIX peaKLMii Ha KapbOHAT- U CUZIMKAT-UOHbI U U3yYeHME NMPU3HAKOB UX
NPOTEKAHUSA; 03HAaKOMJIEHWNE C NPOAYKLMEN CUTMKATHOM NPOMBbILIEHHOCTU; peLleHne
3KCNEepPMMEHTANbHbIX 3aa4 No TeMe «BaxKkHellme HemeTanlbl U UX COEANHEHUAY

MeTtannbl u nx coegnHeHuA

3.1

061120 XapaKTePUCTUKA XMMUYECKUX 3/IEMEHTOB — METAJ/I/IOB Ha OCHOBAHUM MX MNOJIOKEHMUS
B MepuoanyecKkom cucteme XMMMYecKkunx anemeHTos .M. MeHgeneesa 1 cTpoeHMUA aTOMOB.
CTpoeHure meTannoB. MeTannnyeckas CBA3b U MeTa/IMYecKas KpUCTaaIMyeckas pewwéTka.
INEKTPOXMMMUYECKUIA pAg, HANPSAKEHUI MeTaNN0B

3.2

dur3nyeckmne n XuMmyeckne CBOMCTBa MeTas/10B. O6u.me cnocobbl nony4yeHnAa metannios.




MoHATUE O KOPPO3UM METAJIIOB, OCHOBHbIE CMOCO6bLI 3aLWUTbI UX OT KOppPOo3uK. Criasbl
(cTanb, 4yryH, AOPANOMUHMUI, BPOH3A) M UX NPUMEHEHME B BbITY U NPOMbILINEHHOCTU

3.3

LLlenoyHble MeTannbl: NonoXeHne B MlepMoanyecKoln cucteme XMMNYeCcKMx anemenTos 4.U.
MeHaeneeBa; CTPOEHME NX aTOMOB; HaxoXaeHue B npupoae. Pusmyeckme n xsummyeckume
cBovicTBa (Ha Nnpumepe HaTpUA M Kanus). OKCUAbl U TMAPOKCUALI HATPUA U Kanus.
MpUMeHeHME LWEeNOYHbIX METaNI0B U UX COeAUHEHUN

3.4

LLlenoyHo3emebHble MeTaNbl MarHUn 1 KanbLM: NonoxeHue B Nepnoanyeckon cucteme
Xummnyeckux anemeHtos [.U. MeHgeneeBa; cTpoeHne X aTOMOB; HaxOXKAeHMe B Npupoe.
dur3nyeckmne n XMMmnyeckme CBOMCTBa MarH1sA 1 Kanbuma. BaxkHenwme coeanHeHns
Kanbuma (okcua, ruapokecna, conm). -EcCTKoCTb Boabl M CNOcobbl eé ycTpaHeHusA

3.5

ANOMUHMI: NonoXeHue B [lepnoagnyeckon cucteme XMMmn4ecknx anemeHtos .M.
MeHaeneeBa; CTpOEHME aTOMa; HaxoXaeHne B npupoge. Pnsnyeckne n xumuyeckune
CBOMCTBA a/tOMUHUA. AMdOTEpPHbIe CBOMCTBA OKCMAA U TMAPOKCMAA aIIOMUHNA

3.6

*eneso: nonoxeHue B MNeprMoanyeckol cucteme XMMUYECKMX aiemeHToB [.U.
MeHaeneesa; CTPOEHME aTOMa; HaxoxKaeHue B npupoge. Pusnyeckne n xummndeckmne
cBoWcTBa *Kenesa. OKcuabl, rmgpoKkenapl u conm kenesa(ll) n xkenesa(lll), ux cocras,
CBOICTBa U NoslyYeHue

3.7

XMMMUYECKNIA SKCNEePUMEHT: 03HAKOM/IeHWe ¢ 0bpa3L,ammn MeTaNI0B M CNIABOB, UX
d13MYECKMMU CBOMCTBAMMU; M3yYeHUE Pe3y1bTaTOB KOPPO3UKN METaNI0B (BO3MOXKHO
MCNoab30BaHWe BUAEOMATEPUANOB), 0COBEHHOCTEN B3aUMMOAENCTBMA OKCHUAA KalbLMA U
HaTpuA Cc BOAOW (BO3MOXKHO UCMOAb30BaHNE BUAEOMATEPMANOB); UCCNEL0BaHME CBOMCTB
YKECTKOI BOAbI; MPOLLECCa TOPEHUA Kee3a B KUCI0opoe (BO3SMOMXKHO MUCMO/Ib30BaHME
BMAE0MaTEePMaNoB); NPU3HAKOB NPOTEKAHMA KaueCTBEHHbIX PEaKLMIA Ha MOHbI (MarHus,
KanbLMA, afIOMUHKSA, UMHKa, Kene3sa(ll) n xenesa(lll), mean(ll); HabnogeHre n onvucaHue
NPOLLEeCCOB OKPaLUMBAHUA NaMEHN MOHAMM HaTpUA, Kaina U KanbLma (BOSMOXKHO
Mcnonb3oBaHWe BUAEOMATEPMANOB); UCCAef0BaHME aMPOTEPHbIX CBOMCTB rMAPOKCNAa
a/IOMUHUNA U TUAPOKCMAA LUMHKA; peLleHne sKCNepuMeHTaNbHbIX 3a4a4 Mo Teme
«BaxkHeMwmne meTansibl U UX COEANHEHUAY

XUMUA 1 OKpysKatowas cpesa

4.1

HoBble maTepuasnbl U TEXHOIOTMW. BelecTsa U MmaTepuasibl B NOBCEAHEBHOM KU3HM
yenoseKka. XmMusa 1 340poBbe. besonacHoe UCNoNb30BaHME BELLECTB U XMMUUYECKNX
peakumi B 6bITy. [epBas NOMOLLb NPU XMMUYECKUX OXKOrax U OTPaBIEHUAX

4.2

OCHOBbI 3KO/IOTMYECKOM FPaMOTHOCTU. XMMUYECKOE 3arpA3HEHNE OKPYKatoLLEN cpeabl
MNAK. Ponb XuMun B pelieHnn 3Koaornyeckmx npodaem. NpupoaHbie MCTOYHNKM
yrneBoAopoAoB (yronb, NpUpPoAHbIi ras, HedTb), NPOAYKTbI X NepepaboTKu, UX posb B
6bITY M NPOMbILLIEHHOCTH

4.3

Xnmnyeckni IKCNEPUMEHT: N3y4yeHumne O6p83LI,OB mMmaTepunanos (CTEKJ'IO, cnnaaBbl METANNOB,




nonanmepHble MaTepl/Iaflbl)




MPOBEPAEMBbIE HA O3 MO XMMWU TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kopg,
npoBepsemoro
TpeboBaHUs

MpoBepsiemble TpeboBaHMA K NpeamMeTHbIM pe3ybTaTam 6a30BOro YpoBHS
OCBOEHMA OCHOBHOM 06pa3oBaTe/IbHON NPOrpaMmbl OCHOBHOTO 0b6LLEero
obpasoBaHua Ha ocHose PIOC

MNpeacraBnerHue:

11

0 NO3HABAEMOCTU ABJIEHNM npupoabl, NOHMMaHue 06BEKTUBHOM 3HAYMMOCTHU
OCHOB XMMMYECKOM HaYKHU KaK obnactn COBpPEMEHHOrIo eCTeCTBO3HaHuA,
KOMMNOHEHTA O6Ll.l,e17I KYynbTypbl U I'IpaKTVI‘-IECKOﬁ AeATE/IbHOCTU YE/N0OBEKA B
YCNoBUAX COBPEMEHHOTIO O6LLI,€CTBa,' NOHUMaAHMWE MeCTa XUMUKn cpegn apyrmux
eCTeCTBeHHbIX HayK

1.2

0 Hay4HbIX METOAaX MO3HaHWA, B TOM YNCE IKCNEPUMEHTANbHbIX U
TEeopeTMYeCKMX MeTohax UCCNef0BaHNA BEWECTB U U3YYEeHUA XMMUYECKUX
peakuuit; ymeHne Ucnoib3oBaTb MOAeNM ANa 06bACHEHUA CTPOEHMA aTOMOB U
MONEKYN

1.3

0 chepax npopeccnoHanbHOM AeATENbHOCTU, CBSA3AHHbIX C XMMUEN U
COBPEMEHHbIMM TEXHONOTMAMMU, OCHOBAHHBIMWU Ha AOCTUKEHMAX XUMUUYECKON
HayKM, YTO NO3BO/IMT 0BYYaIOLLMMCA paccmaTpuBaTbh XMMUIO KaK chepy cBoei
byayuwel npodpeccmoHanbHOW AeATENBHOCTU U CAE/aTb OCO3HAHHbINM BbIOOP
XMMUU KaK NPodUAbHOro NpeameTa Npu Nepexoe Ha ypoBeHb CpeaHero
obuwero obpasoBaHus

BrageHne cucTemMon XMMUYECKUX 3HAHUI U YMEHWE NPUMEHATb CUCTEMY
XMMWYECKUX 3HAHUI, KOTOPasA BKAKOYaET:

2.1

BarKHeMULMe XMMUYECKMEe MOHATUA: XMMUYECKUIN 91EMEHT, aTOM, MOJ1IEKYNa,
BeLLEeCcTBO, MPOCTOE M C/IOXKHOE BellecTso, 0AHOPOAHAsA U HeOAHOPOAHAA CMECh,
OTHOCUTE/IbHblEe aTOMHaA N MON1eKY/IAPHaA MacCcCbl, KONM4YeCTBO BeLWeCTBa, MO/Jib,
MOJIAPHaA Macca, MONAPHbIN 06BEM, OKCUA, KUCNOTa, OCHOBaHMeE, COb
(cpeaHasn), xummnyecKkan peakums, peakumum CoeanHeHMs, peakLmmn pasfoxeHus,
peakuMn 3aMeLLeHns, peakumm obmeHa, TenioBon apheKT peaKkumnm, s3K30- 1
3HAOTEPMUYECKUE peaKkLUum, pacTBOpP, MaccoBasa 40N XMMUYECKOro 3/1eMeHTa B
coeiHeHMM, MaccoBan A0/1A U NPOLLEHTHaA KOHLUEHTPaL 1A BellecTsa B
pacTBope, A4P0 aTOMa, 3/IEKTPOHHbII C/10M aTOMa, aTOMHasa opbuTanb, paguyc
aToMa, Ba/fIeHTHOCTb, CTEeMeHb OKUCNEHUSA, XMMMYECKan CBA3b,
3/1eKTPOOTPULIATENBbHOCTb, NOMAPHAA U HENONSPHAsA KOBa/IeHTHasA CBA3b, MOHHaA
CBSA3b, MeTaNIMYecKan CBA3b, KPUCTaNNMYecKasa pelwéTKka (aTomHan, MoHHas,
MeTanIndyecKan, MoeKyNApHan), MOH, KATUOH, aHUOH, 31EKTPOAUT U
HEe3NeKTPO/INT, INEKTPOINTUYECKAA ANCCoUMaLMA, peakLMM MOHHOTo 0bMeHa,
OKMCNTENIbHO-BOCCTAHOBUTEIbHbIE PeaKLMn, OKUCAUTENb U BOCCTAHOBUTEND,




OKMC/IeHUe U BOCCTaHOBAEHME, 3NEKTPOIN3, XMMNYECKoe paBHOBecHe,
obpaTMmble U HeobpaTUMble peakLUmn, CKOPOCTb XMMUUYECKOWN peakumu,
KaTanumsartop, MNAK, Koppo3na metannos, cnaasbl

2.2

OCHOBOMOJ/1araloLWMe 3aKOHbl XMMUU: 3aKOH COXPaHEHWS MaccCbl, NEPUOANYECKUI
3akoH [.U. MeHaeneeBa, 3aKOH NOCTOAHCTBA COCTaBa, 3aKOH ABOragpo

2.3

TEOPUU XMMUN: aTOMHO-MONEKYNAPHAA TeopUA, TEOPUSA SNEKTPOUTUYECKON
auccoumaumnm

BnageHune ocHoBamu XMMUYECKOM rPamoTHOCTH, BK}'IlOHaPOLU,el‘;IZ

3.1

yMeHMe NpaBMAbHO MCMONb30BaTh U3yUYeHHble BelllecTBa U MaTepuasbl (B Tom
yncae MUHepanbHble ya06peHUs, MeTan bl U CNAaBbl, NPOAYKTbI NnepepaboTKu
NPUPOAHBIX UCTOYHUKOB Yr1eBoA0pPoA0B (yraa, NpupoaHoro rasa, HedpTtu) B
6bITy, CE/IbCKOM X03AMCTBE, Ha MPOM3BOACTBE M MOHMMaHME 3HaYEHUA KUPOB,
6e/1KoB, Yr1eBo40B 418 OpraHn3ma Ye/I0BEKa; YMeHME NPOorHo3npoBaThb
BAUAHME BELLECTB MU XMMUYECKMX NMPOLLECCOB Ha OPraHM3m YenoBeKa u
OKpY)KaloLLyio MPUPOAHYIO cpeay

3.2

YMeHWNEe NHTErpupoBaTh XMMMNYECKNE 3HaHUA CO 3HAHUAMM APYTUX Y4eBHbIX
npeamerTos

3.3

Ha/n4yuMe onbiTa PaboTbl C PA3IUYHBIMU UCTOYHUKAMKN MHGOPMALMM MO XUMUK
(HayyHana ¥ Hay4yHO-NONYyAAPHan NMTepaTypa, CI0BapM, CNPABOYHUKM, UHTEPHET-
pecypcbl)

3.4

ymeHne 06 beKTUBHO OLLEHMBATb MHGOPMAUMIO O BELLLECTBAX, MX MPeBPaLLEHMAX
W NPAKTUYECKOM NPUMEHEHUN U YMEHWE UCMO/Ib30BaTb €€ 1A pelleHus
y4ebHO-N03HaBaTe/IbHbIX 33434

BnaseHne ocHoBamMM NOHATUMIMHOTO annapaTta U CUMBOIMYECKOTO A3bIKa XMMUK
ONA cocTaBneHma GopMys1 HEOpPraHUYECKMX BELWLECTB, YPAaBHEHUIN XMMNYECKUX
peaKLnin; oCHOBaMM XMMUYeCcKo HomeHKnaTypbl (IUPAC n TpuBmnanbHomn)

YMeHVe 06bACHATL CBA3b NONOMKEHUA 3N1eMeHTa B [lepnoanueckoin cucreme ¢
YMCNOBbIMU XapaKTEPUCTUKAMM CTPOEHUA aTOMOB XUMUYECKMX I/1IEMEHTOB
(coctaB v 3apaa aapa, obliee YNC0 NEKTPOHOB), pacnpeneneHNemM 3/1eKTPOHOB
MO 3HEPreTMYECKMM YPOBHAM aTOMOB NEPBbIX TPEX NEPUOAO0B, KaMA U KalbLmaA

MpeacTaBaeHMe 0 NEPUOLMUYECKOM 3aBUCMMOCTM CBOMCTB XMMMUYECKUX
3/1IEMEHTOB (paamnyc aToma, 3N1eKTPOOTPMLATENbHOCTb), NPOCTbIX U CI0XKHbIX
BELLECTB OT NOJIOXEHMSA 3/1eMeHTOB B [leprnoamnyeckoin cucteme (B Masnbix
nepuogax 1 rnasHbIX NOArPynnax) v 3/J1eKTPOHHOIo CTPOEHUA aToMa

YMeHue KnaccuduumpoBaTb:




7.1

XUMUNYECKNE S/N1EMEHTDI

7.2 HeopraHuyecKune BeLecTsa

7.3 XMMUYECKNEe peakuum

8 YmeHue onpenenarsb:

8.1 BaJIEHTHOCTb U CTENEHb OKUC/IEHNA XUMUYECKUX I/1IEMEHTOB, 3apaj, MOHa

8.2 BUI XMMUYECKOM CBA3U U TUM KPUCTANIMYECKON CTPYKTYPbI B COEAMUHEHUAX

8.3 XapaKTep cpeapbl B BOAHbIX PacTBOPax BELLECTB (KMC/IOT, OCHOBAHMUIA)

8.4 OKMCAUTENIb N BOCCTAHOBUTENb

9 YMmeHue xapakTepn3oBaTb PU3NYECKME N XMMUYECKUE CBOMCTBA:

9.1 NPOCTbIX BellecTs (KMcnopoa, 030H, Boaopoa, rpaduT, aamas, KpemMHUIA, a3oT,

' docoop, cepa, xn0p, HATPUIN, KanUi, MarH1i, KanbLMin, aIFOMUHUNR, Keneso)

C/IOXKHbIX BELLLECTB, B TOM YMC/IE UX BOLHbIX PaCTBOPOB (BOAa, aMMMaK,
X10pOBOAOPOA, CEPOBOAOPOA, OKCUAbI U TMAPOKCUAbI MmeTannos |-IIA rpynn,

9.2 anomuHus, meau (11), unHka, xenesa (Il u lll), okenabl yrnepoaa (Il n 1V),
KpemHus (IV), azota n docdopa (Il n V), cepsbl (IV n V1), cepHuctasn, cepHas,
a3o0TuUCTasn, a3oTHas, dochopHas, yronbHas, KpeMHUEBaA KMCOTa U UX CON)
NPOrHo3npoBaTh U XapaKTepmn3oBaTb CBOMCTBA BELLECTB B 3aBUCMMOCTHU OT MX

9.3 COCTaBa M CTPOEHMA, NPUMEHEHWNE BELLECTB B 3aBUCUMOCTM OT UX CBOICTB,
BO3MOXHOCTb MPOTEKAHMA XMMUYECKUX MPEBPALLEHNIN B PA3/IMYHBIX YCOBUAX

10 YMeHMe coCcTaBNATb MONEKYNAPHbIE U MOHHbIE YPAaBHEHUA peaKkunii, B TOm
yncne:

10.1 peakumn MoHHOro obmeHa

10.2 OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIX peakLUuii

103 WUNNIOCTPUPYIOLLMX XMMUUYECKUE CBOMCTBA M3YUYeHHbIX Knaccos (rpynn)

' HEeOpraHWYecKMX BeLLLecTB

10.4 NoATBEPKOAOLWMX reHETUYECKYIO B3aUMOCBA3b MeXay HUMU

11 YMeHue BbIMUCAATL (MPOBOANTL PacUETbl):

111 OTHOCUTE/IbHYIO MONEKYNSPHYIO U MOASIPHYIO MacChl BELLLECTB, MacCOBYHO 400

XUMUNYECKOrIo anNiemMmeHTa B COeaUuHEHUN




11.2

MacCCOBYHO A0/110 BELWECTBA B PacTBOpeE,

11.3

KO/1n4ecCTBO BewecTea U ero maccy, ob6bem rasos

11.4

Mo YPaBHEHUAM XMMUYECKMUX PEAKLINI U HAXOAUTb KOJIMYECTBO BELLLECTBA, OObEM
M Maccy peareHToB WM NPOAYKTOB peakuum

12

BnageHue (3HaHMe OCHOB):

121

OCHOBHbIMM METOAAaMM Hay4yHOrO NO3HaHWUA (HabaaeHne, UsMepeHme,
3KCMEePUMEHT, MOA4EeNIMPOBaHME) NPU U3YYEeHUU BELLECTB U XUMUYECKUX ABNEHUI;
ymeHune cdopmMynnpoBaTb Npobaemy 1 NpesnoRnUTb NyTH eé peLueHns

12.2

6e3onacHol paboTbl C XMMUYECKMMU BELLLECTBAMM, XMMUYECKOM NOCyL0M 1
NabopaTopHbiM 060pyA0BaHMEM

12.3

npasmnamu 6esonacHoro obpalleHuns ¢ BelecTsaMmm, UCNosib3yeMbiMn B
MoBCeAHEBHOM }KN3HW, MPaBMUAaMU NMOBEAEHMNA B LENAX chepeskeHuns 340p0oBbaA 1
OKpYy*KatoLen NpupoaHoi cpeabl; NOHMMaHWe Bpeaa (0NacHOCTU) BO34EeNCTBUA
Ha »KMBble OpraHM3mMbl onpeaenéHHbIX BellecTs, CnocoboB YMEHbLLEHUA U
npeaoTepaLleHns Ux BpeaHOoro Bo3AencTeuns

13

Hannune NPaKTU4YeCKMX HaBblKOB MNJIaHNPOBAHNA U OCyLLLeCTBNEHNA CaeaAyoWnX
XUMUNYECKUX IKCNEPUMEHTOB:

13.1

n3yyeHue 1 onucaHme GU3MYECKMX CBOMCTB BELLECTB; 03HAKOMIEHME C
bGU3NYECKMMU U XUMUYECKMMU SIBIEHUAMM; OMbITbl, UAMOCTPUPYIOLWNE
NPWU3HAKN NPOTEKAHUA XMMUYECKMX PeaKLLni

13.2

n3yyeHue cnocoboB pasaeneHns cmecem

13.3

nonyyeHue KMcaopoaa n nydyeHume ero CBOVICTB; nosyyeHue sogopoaa n
n3yyeHue ero CBOﬁCTB,‘ nony4vyeHue yrnekmcnaoro rasa n usydyeHume ero CBOﬁCTB,‘
nonyyeHne ammmaka n nsy4yeHume ero CBOWCTB

13.4

NPUroToBJEHME PACTBOPOB C ONpeaeEHHOM MacCoBOW A0el PacTBOPEHHOIO
BELLECTBA

13.5

NnpUMeHeHe NHANKATOPOB (NaKMyca, MeTUopaH:Ka U deHondTanemHa) ana
onpefeneHnA xapakTepa cpesbl B pacTBOPax KNCAOT U LLenoven

13.6

nccaefoBaHWe M onUcaHme CBOMCTB HEOPraHMYECKUX BELLECTB Pas/INYHbIX
KNaccoB; U3yYeHne B3auMOAEeNCTBUSA KUC/IOT C MeTanlamMu, OKCUAaMN MeTansos,
PacTBOPUMbIMU U HEPACTBOPUMbIMU OCHOBAHUAMM, COJIAMMU; NOJTYYEHME
HepacTBOPUMbIX OCHOBaHMI; BbITECHEHME OAHOI0 MeTanna APYrMM U3 pacTBopa
conu; uccneaoBaHne amdoTePHbIX CBOUCTB TMAPOKCUAO0B aNIOMUHUA U LMHKA




peweHne akCnepMMeHTa/IbHbIX 3a4a4 NO TEMaM: «OCHOBHbIe Knaccel
HeopraHN4YecKunx COEAMHGHMVI»; ((3neKTpOJ'IMTMLIECKaﬂ anccoumnaumar;

13.7
«BakHenwmne HemeTan bl U UX COeAMHEHUA»; «BarkHelluMe MmeTanbl U UX
coeguHeHua»
XMMUYECKME IKCMEPUMEHTbI, UNNOCTPUPYIOLLME NPU3HAKM NPOTEKAHUA peaKkunit
MOHHOro 06MeHa; KauecTBEeHHble peakuum Ha NPUCYTCTBYIOLLME B BOAHbIX

13.8 pacTBOpax MOHbI: Xiopua-, bpomua-, noama-, cynbdat-, pocdar-, KapboHart-,
CUNUKAT-aHWUOHBI, TMAPOKCUA-NOHbI, KaTUOHbI AMMOHUSA, MarHua, KanbLus,
aNloOMUHKA, Kenesa (2+) u Kenesa (3+), meam (2+), uMHKa

14 YmeHue:

141 npeacTaBAATb Pe3y/bTaTbl SKCNepMmeHTa B Gopme BbIBOAOB, A0KA3aTENbCTB,

’ rpaduKoB 1 TabauL, 1 BbISBAATb SMNUPUYECKME 3aKOHOMEPHOCTHU

YCTaHaB/MBaTb CBA3U MEXAY PeasibHO HabntogaemMbIMU XMMUYECKUMU

14.2 ABNEHUAMM U NPOLECCAaMM, MPOUCXOAALLMMU B MAKPO- U MUKPOMMDPE,

06BbACHATL NPUYNHBI MHOT006pa3na BeLEeCTB




MEPEYEHb 9/IEMEHTOB COAEPHKAHWUA, MPOBEPAEMbIX HA OCHOBHOM rOCYJAPCTBEHHOM
3K3AMEHE NO XMW

Kog, MpoBepAembIii SNEMEHT COAEPKaHUA
1 MNepBOHaYaNnbHbIE XMMUYECKME NOHATHMA
1.1 YucTble BewecTBa U cmecu. Cnocobbl pasaeneHuns cMmecei
12 ATOMbI U MOAEKYAbl. XUMMYECKNE aneMeHTbl. CUMBOJIbI XMMUYECKUX 3/IEMEHTOB.
’ MpocCTbie U CNOXKHbIE BELLECTBA.
13 Xvmunyeckaa dopmyna. BaneHTHOCTb aTOMOB XMMUYECKNX d1emeHTOB. CTeneHb
) OKMC/IeHMA
14 3aKOH NOCTOAHCTBA COCTaBa Bew,ecTB. OTHOCUMTENbHAA aTOMHaA macca. OTHoCUTeIbHaA
' MOJNieKynapHaa macca. MaccoBasa 401Aa XMMWYECKOro 3/1eMeHTa B COeANHEHUM
L5 Konunuectso Bewectsa. Monb. MonsipHas macca. MonAapHbIi 06bEM ra3os.
’ B3anMmocBaA3b KOIMYECTBA, MACChl M YMCNA CTPYKTYPHbIX €ANHUL, BELLLECTBA
L6 Ddusnyeckne n xMumnyeckme ABneHMA. XMMMUYECKana peakuma n eé npnusHakn. 3akoH
’ COXPaHEHMA Macchl BeLLecTB. XMMUYECKUE YpaBHEHUA
5 Mepuoauyeckuii 3akoH 1 Meproanyeckas cMcTema XMMmYeckux anementos [.U.
MeHnpeneesa. CTpoeHMe aTOMOB
Mepuogmyecknin 3aKoH. MNepuogmyeckas cMcTema XMMUYECKUX anemeHTos ..
2.1 MeHaeneesa. Mepunoapl 1 rpynnbl. PUsnYecKnin cmbicn NOPALKOBOro Homepa, HOMepPOB
nepuoaa 1 rpynnbl 3/IeMeHTa
CrpoeHune atomoB. CocTaB aTOMHbIX Agep. M3oTonbl. I1eKTpoHbl. CTpoeHue
2.2 3N1eKTPOHHbIX 060/104eK aTOMOB NepBbIX 20 XMMUUYECKUX 31eMeHTOB Meproanyeckoli
cuctembl .U, MeHpeneesa
3aKOHOMEpPHOCTM B UISMEHEHUM CBONCTB XMMUYECKUX 3/1€MEHTOB NEPBbIX TPEX
23 nepuoaoB, Kanus, Kaabuusa (pagnyca aTOMOB, 3/IEKTPOOTPULLATENbHOCTH,
' METaNI/IMYECKUX U HEMETAIZINYECKMX CBOMUCTB) U UX COEANHEHWNI B COOTBETCTBUM C
NONOXKEeHMEM 31eMeHTOB B [leprnoamMyeckoi cucteme M CTPOEHUEM X aTOMOB
3 CTpoeHue BeLLecTBa
3.1 XummuyecKas cBAsb. KoBasneHTHanA (NonspHas U HenonspHas) cBA3b.
DNEeKTPOOTPULLATENbHOCTb XMMUYECKUX 31eMeHTOB. MloHHaA cBA3b. MeTananyecKas




CBA3b

Tunbl KPUCTANNYECKUX PELIETOK (aTOMHasA, MOHHasA, MeTaNIM4yeckas), 3aBUCUMOCTb

3.2 N
CBOWCTB BELLECTBA OT TUNA KPUCTANIMYECKOW PELLETKN U BUOA XMMMUYECKOM CBA3U
4 BakHelWwune npeacTaBUTENIN HEOPraHNYECKMX BeLLLecTB. HemeTanibl U Ux coeguHeHus.
MeTannbl U X coeanHeHNn
Knaccudumkauma n HoMeHKNaTypa HEOPraHUYECKUX COeAMHEHMIA: OKCUA0B
41 (coneobpaszyiolme: OCHOBHbIE, KUC/IOTHbIE, amdOoTepHble) U HeconeobpasyloLlme;
' OCHOBaHMUM (LLENOYM M HEPACTBOPUMbIE OCHOBAHUSA); KUCNOT (KNUCopoacogepKalimne
6eckucnopogHble, 0JHOOCHOBHbIE U MHOTOOCHOBHbIE); conel (cpeaHnx 1 KUCAbIX)
42 dur3nyeckne 1 XMMHYecKme CBOMCTBa NPOCTbIX BELLEeCTB-HEMETa/INI0B: BOA0POAa, X/10pa,
’ Kuciopoaa, cepbl, a3ota, ocdopa, yrnepoaa, KpeMHus
dur3nYecKkne 1 XMMUYECKME CBOMCTBA NPOCTbIX BELLECTB-METANN0B: INTUSA, HaTPUs,
4.3 Ka/nAa, MarHWs U KaabUus, aIlOMUHUS, Kenesa. INEeKTPOXUMUYECKUI pas HanpsaKeHU N’
MeTaNNoB
44 dur3nyeckne 1 XMMnYecKme CBOMCTBA BOAOPOAHbIX COEAMHEHNI HEMETaNNO0B:
’ X/I0pOBOAOPOAA, CEPOBOAOPOAA, aMMMNAKA
as dur3nyeckne 1 xMMMYecKme CBONCTBa OKCMA0B HemeTannos: cepsl (IV, VI), asoTa(ll, IV,
' V), docdopal(lll, V), yrnepoga(ll, IV), Kpemuus(lV). MonyyeHne okcnaos HEMeTannos
46 Xumumyeckne cBolcTBa oKkengoBs: meTtannos IA-IIIA rpynn, umHka, meaun(ll) u xxenesa(ll,
’ ). MonyyeHWe OKCMA0B MEeTaNNoB
XMmMyecKne cBOKCTBa OCHOBaHUN 1 amdOTePHbIX TMAPOKCUAO0B (Ha Nnpumepe
4.7 rMOPOKCUA0B aNlOMUHUA, XKenesa, LMHKa). MoaydyeHne ocHoBaHUI U ambOoTePHbIX
rmapoKcnaos
ObLwme XMMnyeckme CBOMCTBA KMCNOT: X/I0POBOAOPOAHON, CEPOBOAOPOAHOM,
48 CEepHUCTOM, CepHOM, a30THOM, pocdopHOI, KpemHneBomn, yronbHon. Ocobble
' XMMMUYECKNE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KMCNoT. MNonyyeHme
Kucnot
49 Obuwme xMMnyeckme cBOMCTBa cpeaHnx coneit. MNonyyeHume cone
4.10 MonyuyeHune, cobnpaHme, pacnosHaBaHWe BOAOPOAA, KUCIOPOAA, aMMKNAKa,
' yriekucaoro rasa s nabopatopuu
411 MonyyeHne ammmaKa, CEPHOM U a30THOM KMCAOT B NpoMblLieHHocTU. Obuwme cnocobbl
' Nnosly4YeHusa MeTansioB
4.12 leHeTUYecKan CBA3b MeXKAY Kaaccamm HEOPraHMYECKUX CoeaMHEHNN




Xumunueckue peakuum

5.1

Knaccudmkauma XuMmnyecknx peakumii o pasinMyHbIM NpuUsHakam: no YMcay v coctaBy
YYaCTBYHOLLMX B PEAKLMM BELLECTB, N0 TEN0BOMY 3DEKTY, N0 U3MEHEHUIO CTEMEHeN
OKMCNIEHNA XMMMUYECKNX 2/1EMEHTOB

5.2

TennoBoi 3pPeKT XMMUYECKON peakumn, TePMOXUMUYECKME YPaBHEHUA. IK30- U
3HAOTEPMUYECKME peaKkumn. TepMOXMMUYECKNE YPaBHEHUSA

53

OKucANTEeNbHOBOCCTaHOBUTEAbHbIE peakunn. OKNCAnTen n BOCCTaHOBUTENN.
npOLI,ECCbI OKHC/1€eHNA U BOCCTAaHOB/1IEHUA. 3ﬂeKTp0HHbIl\;I 6anaHc
OKUCANTENBHOBOCCTaHOBUTENbHOM peakunmn

54

Teopua aﬂeKTpOﬂMTMLIeCKOVI anccoumaumm. KaTMOHbI, aHNOHBbI. 3}'IEKTpOfIMTbI n
HeaneKTponuTbl. CuibHble n cnabble anekTponuTbl. CTeneHsb Anccoumaunm

5.5

Peakuun MoHHOro obmeHa. YcnoBus NpoTeKaHUA peaKkuunii MOHHOro obmeHa, NosiHble U
COKpalLLEHHbIE MOHHbIE YPaBHEHUA peaKkumii

XUMKA 1 OKpy:Katowas cpesa

6.1

BewecTtBa 1 maTepunasnbl B ﬂOBCEAHeBHOﬁ *KM3HM YenoseKa. besonacHoe
Mcnoab3oBaHMe BeWeCTB U XUMNYECKNX peaKu,Mﬁ B na6opaTopMM n 6bITy. MNepsas
NOMOLLb NMPU XMMNYECKUX OXKOrax 1 OTpaB/IeHNAX

6.2

XMMMYecKoe 3arpsisHEHME OKPYHKAIOLLEN cpefibl (KUCNOTHbIE AOXAN, 3arpA3HEHMeE
noyBbl, BO34yXa M BOJOEMOB), crocobbl ero npeaoTspaleHua MpegenbHas gonyctumas
KoHueHTpauuma sewlects (MAK). Ponb XMMUUK B peLieHUM SKONOTMYECKUX Npobaem.
YcuneHue napHukosoro addeKTa, paspyLLueHne 030HOBOrO C10A

6.3

MpumeHeHMe cepbl, a3oTa, pocdopa, yriepoaa, KPEMHUA U UX COeANHEHUN B BbITy,
MeaMULMHE, MPOMBILLNEHHOCTU M Ce/IbCKOM X03AKcTBe. [pUMeHeHne MeTan10B U
CNNaBoB (CTanb, YyryH, A0PaNtOMUHUA, BPOH3a) B BbITY U MPOMbILLIEHHOCTU UX
coefnHeHui. MoHATME O KOPPO3UM METaNI0B, OCHOBHbIE CNOCOObI 3aLLMUTbI UX OT
Koppo3uu

6.4

MpupoaHble UCTOYHWUKK YINEBOAOPOAOB (Yronb, MPUPOAHbIN a3, HedTb), NPOAYKTbI UX
nepepaboTku (6eH3MH), UX POJIb B BbITY M MPOMbILAEHHOCTH

6.5

MepBoHaYanbHblie NOHATMA 06 OpraHUYEeCKUX BELLECTBAX KaK 0 CoeaMHeHMsAX yrnepoaa
(meTaH, aTaH, 3TUNEH, aLETUNEH, 3TAHO, NINLLEPUH, YKCYCHasA KUcioTa). NMoHATHe o
6MONOTMYECKM BaXKHbIX BELLECTBAX: XKMUpax, 6esKax, yrneBoaax — U UX POau B KU3HM
yesioBeKa

PacyéTnbi:




7.1 no Gopmynam XMMUYECKUX COEAUHEHUI

7.2 Maccbl (MaccoBoW) 401U PaCTBOPEHHOTO BELLLECTBA B pacTBope

7.3 NO XMMWNYECKUM YPABHEHUAM

JIOKYMEHT MOATBEPKAEH MPOCTOM 3LiN PYKOBOAUTENEM YYPEXKIEHUA



