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MosscHMTeNnbHasA 3anmnckKa

Pabouas nporpamma no XxXumum f1s 8 Kacca COCTaB/ieHa Ha OCHOBe  (pefepasibHOro
KOMMOHeHTa TrocyjapCTBEHHOro cTaHAapTa OCHOBHOro obuwero o6pa3oBaHWUsA, YTBEPXAEHHOIO
npukasom MuHuUcTepcTBa o6pasoBaHus Pd Nel089 ot 05.03.2004, npumepHoii MporpaMmbl
OCHOBHOro 06LWero o6pasoBaHUA MO XUMWUM A4S OCHOBHOI LWKOMbLI, aBTOPCKON nporpammbl O C.
MabpuensHa. W opueHTMpoBaHa Ha paboTy N0 y4yebHMKY  Xumma 8 Knacc: Y4YeOHUK A4S
obuleobpasoBaTenbHbIX yupexaeHuin/ O.C.MabpuenaH - M.: Apoda, 2014

HopMaTuBHbIE JOKYMEHTbI /151 COCTaB/IEHUSI NPOrpamMmbl:

®efepanbHOro 3akoHa ot 29.12.2012 r. Ne 273-93 «06 o6pa3oBaHumn B Poccuiickoit deaepaumm»;
FocypapcTtBeHHas nporpamma Poccuiickoin Pefepaummn «Pa3sutne obpasosaHus» Ha 2013-2020 roabl;

YctaB BOY rumHasum Ne 66 Mpumopckoro paioHa CaHKT-NMeTepbypra (HoBasi pefakuwms), cornacoBaH
FnaBoin  agMuHUCTpauum  MpuMopckoro  paiioHa CaHkT-MeTepbypra 27.03.2015 1., yTBEPXAEH
pacrnopsbkeHnem Komuteta no o6pasosaHuto ot 20.04.2015 r. Ne 1891-p;

O6pasoBatesibHasg nporpaMma OCHOBHOro obuwero o6pasosaHua (®KIrOC) BOY rumHasum Ne 66
Mpumopckoro paiioHa Cr6 (HoBas pefdakuus), NpuHATas Ha 3acedaHun [eparormueckoro CoBeTa
25.05.2018, npotokon Ne 6, ytBepxxaeHHol gnpektopom 30.05.2018, npmka3s Ne 322;

O6pasoBatefibHas nporpamMma cpegHero obuwero o6pasosaHus (®KIFOC) TBOY rumHasum  Ne 66
Mpumopckoro paiioHa Cr6 (HoBas pefdakuus), NpuHATas Ha 3acedaHun [Neparormueckoro CoBeTa
25.05.2018, npotokon Ne 6, ytBepxaeHHol gnpektopom 30.05.2018, npmka3 Ne 322;
O6pasoBatesibHasg nporpaMMa OCHOBHOro ob6uiero o6pasoBaHusa (®roC) TBOY rumHasum  Ne 66
Mpumopckoro paiioHa Cr6 (HoBas pefdakums), npuHATas Ha 3acefaHuu [Neparormyeckoro Coseta
25.05.2018, npotokon Ne 6, yrBepxxaeHHol aupekropom 30.05.2018, npukas Ne 322;

MepeyeHb oOpraHuU3auuii, OCYLLECTBAAIOWMX BbIGOP YuYyebHbIX MOCOOWIA, KOTOpble AOMycKakwTcd K
MCNO/Mb30BaHMIO NPU  peanu3auum o06pa3oBaTe/lbHbIX NPOrpamMM HayvasbHOro, OCHOBHOrO 06uiero u
OCHOBHOIO cpefHero obpasoBaHWs, YTBEPXAEHHbIX npukazom MuHuctepctBa PO ot 09.06.2016 roga,
npukas Ne 699;

®depepanbHblil NepeyeHb y4ebHUKOB, PEKOMEHA0BAHHBIX (A0MNYyLEeHHbIX) MUHNCTEPCTBOM 06pa3oBaHuMs K
MCMOMb30BaHNID B 06pa3oBaTeNbHbIX YUPEXAEHMSX, peannsylolwmnx obpas3oBaTesibHble MNporpamMmmbl
obulero obpasoBaHus Ha 2016-17 yyebHbI rof, yTBepXAeHHbI npukaom MO un Haykm P Ne 253 ot
31.03.2014 r.;

YuebHbln nnaH TBOY rumHasmm Ne 66 Ha 2018-2019 yyebGHbIA rog, MPUHAT Ha  3acefaHuu
neparorunyeckoro coseta 20.04.2018, npotokon Ned, yTBepxaeH anpektopom 27.04.2018, npuka3 Ne 262.

O6wan xapaKTepucTmMKa yuyebHoro npegmeTra

Mpegnaraemasi nporpaMma no XMMMUKU PackKpbiBaeT BKMaj yue6HOro npeameTa B AOCTUXKEHME Lenel
OCHOBHOrO0 06L1ero obpasoBaHus U onpegenseT BaXXHelllMe cogepxXaTeNbHble IMHUM NpeaMeTa:

- «BeLEeCTBO» - 3HAHME O COCTaBe W CTPOEHMU BeLLEeCTB, UX CBOWCTBAX M GMOIOrMYECKOM
3HaYeHUU;

- «XUMUYECKas peakuusi» - 3HAHWE O MpPeBpaLleHMAX OJHWUX BeLecTB B APYrue, YC/N0OBUAX
NpoTeKaHUs TaKUX NpeBpaLleHnin 1 cnocobax ynpaBneHUs peakUmsiMu;

- «MNPUMEHEHWE BeLLecTB» - 3HAHWE W OnbIT 6e30MacHOro o6palleHns C BeLlecTBaMMU,
maTtepuasiamm u npoueccaMmmn, HeobXoAMMbIMU B BbITY 1 HA NPOM3BOACTBE;

- «S3bIK XMMWUW» - OMEPUPOBAHUE CUCTEMON BadKHEMLUMX XMMUYECKUX TMOHATUIA, 3HaHUe
XMMMUUECKO HOMEHKNATYPbI, a TakXe BAageHne XMMNUYECKON CUMBOJIMKOIA.

MecTo npeagmeTa B y4eOHOM MnaHe



B cooTBeTcTBMM C  (egepanbHbIM  6a3UCHbLIM  y4eOHbIM  NAAHOM  AA8 OCHOBHOro o06uiero
06pa3oBaHMA M B COOTBETCTBUMU C y4ebHbIM nnaHom FBOY rumHasum Ne 66 nporpamma paccHutaHa
Ha npenogaBaHue Kypca XxuMum B 8 Kracce B o6beme 68 yacoB, T.e. 2 4aca B Hegento. Mpegmer
n3yyaeTcsa Ha 6a30BOM YpPOBHE M BXOAUT B WMHBApPUaHTHY 4acTb (efepasibHOr0 KOMMOHEHTa
y4yebHOro nnaHa.
B npouecce 0cBOEHWSA MNpPOrpaMMbl Kypca XUMWMW [ OCHOBHOI LUKOMbI yyalliuecs OBfageBaloT
YMEHUSAMU CTaBUTb BOMPOCHI, HabnaaTh, 06BLACHATbL, KaaccMUUUpPOBaTh, CpaBHUBATb, NMPOBOAMTH
3KCMEPUMEHTblI U UHTEPMNPETUPOBAThL BbIBOAbI Ha MX OCHOBE, ONPEeAeNsiTb UCTOUYHMKU XMMUYECKO
uMHopMauumM, noslyyaTb U aHaIn3MpoBaTb €e, a TakXke FOTOBUTb Ha 3TOW OCHOBe COOGCTBEHHbIN
NHOPMALMOHHbI NPOAYKT, NPE3eHTOBaTb €ro U BeCTU AUCKYCCUIO.
Mporpamma Kypca XMMUK A5 OCHOBHOW LUKOMbI paspabaTbiBasiacb C Y4eTOM MepBOHAYasIbHbIX
npeacTaBfieHU, NOMIYYEHHbIX YYallUMNUCA B HavaNbHOM LUKOME NPU M3YHYEHUU OKPYXaloLero Mupa,
a TakXke Kypca npupojoBeaeHus.
HecmoTpsa Ha To, 4TO npegnaraemas mporpaMma HOCUT O6LLEeKYNbTYpPHbIA XapakKTep WM He CTaBuT
3afavy npogeccuoHasibHOM MNOArOTOBKM yyallUXcs, TEM He MeHee OHa NMO3BOJISET MM OMpPeaenuThbes ¢
BbI6GOPOM Mpothnnsa 06yUYeHNs B cTapLUel LKore.
Llenn n3ydeHmnsa yuyebHoro npegmeTta

M3yyeHne Xummm Ha 6a30BOM YPOBHE OCHOBHOr0 06L,ero o6pasoBaHnsa HanpaB/eHO Ha AOCTMXKEHMeE
cnefyLWNX Lenei:
- OCBOEHME 3HaHWUN 0 XUMWUYECKOW COCTaBNSMOLLEN €eCTeCTBEHHOHAYUHOW KapTUHbI MUpa,
BaXKHENLLUNX XMMNYECKNX MOHATUSAX, 3aKOHaX U TeOPUsX;
- O0BfafjeHNe YMEHUAMMU MNPUMEHATb MOMIyYEHHbIe 3HaHWUSA AN 06BbACHEHWSA pPasHO06pPa3HbIX
XUMWUYECKNX SBJIEHUA W CBOICTB BELLECTB, OUEHKU pPOAU XUMUM B pPasBUTUM COBPEMEHHbIX
TEXHOJIOTUI M MONYYEeHMUN HOBbIX MaTepuanos;
- pasBUTME MO3HABATE/IbHbIX WHTEPECOB W WHTENNEKTyaNlbHbIX CMOCOGHOCTE/ B npouecce
CaMOCTOATE/IbHOr0 NPUOBPETEHUS XUMUYECKNX 3HAHWIA C MCMOMb30BaAHWEM Pas3/IMUYHbIX UCTOYHUKOB
MHopMaLumM, B TOM UUC/e KOMIMbIOTEPHbIX;
- BOCMMTaHWe YOEXAEHHOCTM B MO3UTUBHOW POSIM XUMUM B XKM3HW COBPEMEHHOr0 06LLecTBa,
HE06XO0ANUMOCTM XMMUYECKN FTPaMOTHOr0 OTHOLLEHNS K CBOEMY 3[J0POBLI0 1 OKpYXXatoLeli cpeje;
- NMPUMEHEHME MOJIYYEHHbIX 3HAHWUI U YMeHWA [NA 6e30MacHOro WCMNo/b30BaHWUS BeLLeCTB U
mMaTepuanoB B ObITy, CE/IbCKOM X035/CTBE M Ha MPOU3BOACTBE, PELUEHUS MPaKTUYecKMX 3ajad B
MOBCELHEBHON >KM3HU, MPEeAYyNpPexneHNs SABMEHWUI, HaHOCAWMX Bpef 340POBbHK  Ye/l0BEKA U
OKpY>XXatoLen cpeae;
- OB/lafieHNe K/YEBbIMU KOMMNETEHUMAMMU (YUYebHO-NO3HaBaTe/IbHbIMU, WHJPOPMALMOHHbBIMMU,
LEeHHOCTHO-CMbIC/I0BbIMUW, KOMMYHUKATUBHbLIMMU).
[aHHas pabouyass nporpamma MOXET ObITb peanv3oBaHa NpU KCMNOMb30BAHUN TPafULLMOHHOM
TeXHOMOruM O06y4YeHUs,, a TakKXkKe 3/IEMEHTOB COBPEMEHHbIX 00pasoBaTe/lbHbIX TEXHOJ0runiA,
nepeaoBbIX JOPM U MeTOAOB 00YyUYeHUS, TaKMX KakK NMpPo6/ieMHbIA MeTo[, pa3BuBalLlee 06y4eHMe,
KOMMbIOTEPHbIE TEXHOMOTUMW, TECTOBbIA KOHTPO/b 3HAHWI W ApP. B 3aBUCMMOCTM OT CKJIOHHOCTEN,
NoTpPebHOCTE, BO3MOXXHOCTEN N CMOCOOHOCTeNM KaXKAoro KOHKPETHOro Knacca B napasnnenu.

B pesynbTaTe n3ydyeHusa npegmeTa ydauinecsa 8 Kiacca fO/DKHbI:
3HaTb/MOHUMAT b
OCHOBHbIE (hOPMbI CYLLECTBOBAHUSA XMMUYECKOrO0 3/1eMeHTa (CBO60AHbIE aTOMbl, MPOCTbIe N CNOXKHbIE
BeLLEeCTBa); OCHOBHbIE CBEAEHMS O CTPOEHMUN aTOMOB 3/1IEMEHTOB MasiblX NMEPUOSOB; OCHOBHbIE BUAbI
XUMWYECKNX CBA3EA; TUMbl KPUCTA/IMYECKMX PELLIETOK; TUMOMOTMI0 XUMUUYECKUX peakuunin no
pasIMYHbIM  MpU3HaKam; CYLLHOCTb  3/IEKTPONIMTUYECKOW  AMccoumauum;  HasBaHWs, COCTas,
KnaccugumKaLmio 1M CBOWCTBA BaXHEMLLMX K/1acCOB HEOpPraHM4YeCKMX COefMHEHWI B CBETe Teopum
3NEKTPOIMTUYECKON Auccoumaumm u ¢ MO3ULUIA  OKWUCEHUSA-BOCCTAHOB/IEHUS;  BaKHelLne
XUMWUYECKNE MOHATUS, OCHOBHbIE 3aKOHbI XMMUMW, OCHOBHbIE TEOPUN XMMUMU, BaXKHENLLNe BELLecTBa M
MaTepuasbl.
yMeThb
a) MNPUMEHATb CrefyloliMe MOHATUA: XMMWUYECKUA 3MeMEeHT, aToM, W30TOMbl, WOHbI, MOJIEKY/bI;
MPOCTOEe W CNOXHOE BELLECTBO; aNN0TPOMUSA; OTHOCUTENbHAA W MOMeKynspHas macca, KOJIM4ecTBO
BeLLecTBa, MOsipHasi Macca, MONSPHbIA 06beM, Yncio ABOragpo; 3M1eKTPoOTPMLATE/IbHOCTb, CTEMEHb
OKUCNEHUS, OKMUC/INTENIbHO-BOCCTAHOBUTE/IbHbIA  MPOLIECC; XUMWUYecKas CBSI3b, €e BUAbl W
pasHOBMAHOCTMW; XUMMYECKas peakuuss U ee Knaccupukauuu; 3NeKTPOMTUYECcKas Auccoumanus,



rugpatauust MOMEKYy/l M WMOHOB; WOHbI, MX KnacCMuKaumsi M CBOWCTBA; 3/IEKTPOXUMUYECKUI psaf
HanpsHKeHWUN MeTa/NOoB;
0) pasbACHATb CMbICN XUMWUYECKUX (OPMY/N U ypaBHeHWIA; 00BACHATb AeNCTBME U3YUYEHHbIX
3aKOHOMepHOCTel (CoOXpaHeHMe MacChl BELLECTB MPU XUMUUECKUX peakuumsax); onpeaensitb CTeMeHu
OKUC/IEHUS1 aTOMOB XMMMUYECKMX 3/IEMEHTOB MO JopmMysiaM MX COEAUHEHWUIA; COCTaBAATb ypaBHEHUS
peakuuii, onpefensaTb WX BUA U XapaKTepu3oBaTb OKUCAIUTEbHO-BOCCTAHOBMTENbHbIE peakuuu,
onpefensATb No coCTaBy (XMMUYECKUM (hopMy/iaM) NMPUHALIEXHOCTb BELLECTB K pa3fIMYHbIM K/accam
COEAMHEHMIA K XapaKTepusoBaTb WX XMMW4YECKMe CBOWCTBa, B TOM 4WC/le U B CBeTe Teopuu
3NEKTPOIMTUYECKOA  Auccoumalmnmn; ycTaHaBMBaTb TEHETMYECKYH CBfA3b  MeXJy KJjaccamu
HeopraHM4YeCcKNX COefMHEHUI U 3aBUCUMOCTb MEXAY COCTaBOM BelllecTBa U ero CBOWCTBaMu;
B) obpawaTtbcsa ¢ slabopaToOpHbIM 060pyAoBaHMEM; cob6a04aTb NpaBUN TEXHUKWU 6e30MacHOCTU;
NpPOBOAWNTbL MPOCTble XUMWYECKME OMbITbl; BbIMOJHATL XUMWYECKWUA 3KCMEPUMEHT Habnwjatb 3a
XUMWYECKMMM NpoueccaMmmn 1 ohopmMIaTb pesysibTaTbl HAGNOAEHWNI;
r) NPOU3BOAUTL PacyeTbl MO XMMUYECKUM opMynamMm 1 ypaBHEHUAM C UCMO/Ib30BAHUEM M3YYeHHbIX
NOHATUIA.
Mcnonb3oBaTb NPUOGPETEHHbIE 3HAHUA M YMEHUSA B NPaKTUYeCKOl LeATe/TbHOCTU M MOBCEAHEBHO
YKU3HWN.

OCHOBHOE cofeprkaHne y4ebHOoro Kypca
BeegeHue (44)
XMMUA - HayKa 0 BellecTBax, X CBOMCTBaxX WM NpeBpaLleHmnsX.
MoHATUE O XUMMYECKOM 3N1eMEHTE M (PopmMax ero cyLiecTBOBaHWUA: CBOGOAHLIX aToMax, MPOCTbIX U
C/TIOXHbIX BeLLECTBaXx.
MpeBpaleHns BewecTB. OTANYUME XUMUYECKUX peaKkuuii oT (U3NYECKUX SBMeHUA. Pofb XMMnu B
XXU3HWU YenoBeka. Xemounma n xemogobus.
KpaTkue cBefeHUA U3 UCTOPUN BO3HUMKHOBEHUA W pasBUTUA xumuu. lepuog anxumuun. FNoHATUE O
humnocopckom KamHe. Xumusa B XVI B. PazBuTve xvumum Ha Pycn. Ponb 0TeYECTBEHHbIX YYEHbIX B
CTaHOBJ/IEHUM XUMUYeECKOW Haykm - paboTel M. B. JlomoHocoBa, A. M. bytneposa, 4. W.
MeHpeneeBa.
Xumuyeckass CUMBOMUKA. 3HAKW XUMUUYECKUX 3NIEMEHTOB W MNPOUCXOXKAEHUWE WX Ha3BaHWUIA.
Xnmnyeckue dopmynbl. NHAeKcbl U KO3hPUUMEHTbI. OTHOCUTE/IbHbIE aTOMHAsA W MOJEKYNsApHas
Maccbl. PacueT MaccoBOW J0/M XMMWYECKOT0 3/IEMeHTa Mo Jopmysie BellecTBa.
Mepuognyeckasa cuctema XumMmuyeckux snemeHtoB [. V. MeHfeneeBsa, ee CTPYKTypa: Masble U
6onblUne nepuodbl, rpynnbl M MNOArpynnbl (rnasHas M nob6oyHasn). lNepuognuyeckas cUCTEMa Kak
cnpaBoYHOe Nocobue Ans NoayyYeHUs CBEAEHUN 0 XMMUYECKUX 3NIeMeHTaXx.
PacueTHble 3agaun. 1. HaxoxfjeHue OTHOCUTENbHON MONEKYNAPHON MacCbl BellecTBa MO €ro
XUMUYeCKOl opmyne. 2. BbluncneHne maccoBOWM J0/IM XMMUYECKOr0 3/leMeHTa B BeLLeCcTBe MO ero
hopmyne.
Tema 1. ATOMbl XMMMUYECKMX 3N1EMEHTOB (9 Y)
ATOMbI Kak (popma CcyLlecTBOBAHUA XUMWUYECKUX 3N1eMeHTOB. OCHOBHbIe CBefleHUs 0 CTPOeHUU
aTomMoB. [loKasaTesibCTBa C/MIOXXHOCTWU CTPOeHMSA aToMoB. OnbITbl Pesepdopga. MNnaHeTapHas Mofenb
CTPOEHUA aToma.
CoctaB aTOMHbIX ffep: MNPOTOHbI WM HeATpoHbl. OTHOCMTeNbHas aToMHas Macca. BsanmocBsisb
NMOHATUN «MPOTOH», KHENTPOH», «OTHOCUTE/IbHAA aTOMHasA Macca».
M3MeHeHMe yncna NPOTOHOB B Ape aToMa - 06pa3oBaHUe HOBbIX XMMUYECKUX 3/1IEMEHTOB.
Mi3meHeHMe uncna HeTPOHOB B siipe atoma - obpasoBaHMe u30TonoB. COBPeMEHHOe onpeaeneHue
MNOHATUSA  «XUMWYECKWUA 371eMeHT». W30TOMbl Kak pasHOBWAHOCTU aTOMOB OLHOF0 XMMWUYECKOTO
3NleMeHTa.
ONeKTpoHbl. CTpOeHMe 3NEKTPOHHbIX 060/104eK aTOMOB XUMMUYECKUX 3nemeHToB Ne 1-20
nepuognyeckon cuctembl O. W. MeHgeneea. [MoHATME O 3aBEPLUIEHHOM W He3aBepLUEHHOM
3/1eKTPOHHOM c/10e (3HepPreTUYeCKOM YPOBHE).
Mepuognyeckas cucTemMa XUMUYECKUX 3niemeHTOoB [. V. MeHpeneeBa W CTPOeEHWE aTOMOB:
(hU3nyecKnii cMbICI NOPSLKOBOro HOMepa 3fieMeHTa, HOMepa rpynnbl, HOMepa Nepuoja.
M3MeHeHMe ymncnia 3NeKTPOHOB HAa BHELLUHEM 3/IEKTPOHHOM YPOBHe aToMa XMMWUYECKOro 3/1eMeHTa -
ob6pasoBaHMe NMONOXUTENbHLIX U OTpULATE/IbHbLIX MOHOB. OHbI, 06pa3oBaHHble aTOMaMy MeTasf10B U
HeMeTan10B. MpUUUHBI U3MEHEHUS MeTa//IMYeCKUX W HeMeTa/l/INYecKUX CBOWCTB B Mepuojax u
rpynnax.



O6pa3oBaHue OWHapPHbIX coeauMHeHWUiA. TMoHATME 06 MOHHON cBA3W. Cxembl 06pa3oBaHUS WMOHHOWA
CBA3N.

B3anmofeicTBME aTOMOB XMMWYECKUX 3/1EMEHTOB-HEMETA/N/IOB MeXAay coboli - obpasoBaHue
0BYXaTOMHbIX MOJIEKY/T NpPOCTbiX BewecTB. KoBaneHTHass HenosispHas XUMUYecKas CBA3b.
ONEeKTPOHHbIE U CTPYKTYPHbIE (hOPMY/IbI.

B3ammogeicTBME aTOMOB XMMWYECKUX 3/1eMEHTOB-HEMETAN/I0B MeXay coboii - obpasoBaHue
6MHapHbIX COEAVNHEHUI HeMeTaN0B. 3/IEKTPOOTPULATENbHOCTL. MOHATUE 0 KOBA/IEHTHOW MONSAPHONA
CBA3N.

B3anmofeicTBME aTOMOB XMMMWYECKUX 3/1EMEHTOB-METa//IoB  Mexgy coboil - obpasoBaHue
MeTa/l/INYeCKNX KPUCTanoB. MOoHATUE 0 METaN/IMYECKON CBSA3M.

JemoHcTpaunun. Mogenn atoMoB XUMMUYEeCKUX 3/1eMeHTOB. [Mepuogmnyeckas cuctema XUMUYECKUX
anemeHTOoB [. N. MeHeneeBa.

Tema 2. MpocTble BewecTBa (6 Y)

MonoxeHne MeTaNIOB M HEMETa//IOB B MEPUOSMYECKON CUCTEME XMMMUUYECKMX 3nemeHToB [. W.
MeHaeneeBa. BakHelllne NpocTble BeLlecTBa - MeTas/bl: XKefe3o, allOMUHWIA, KanbUuiA, MarHwui,
HaTpuii, kanuii. O6L e Pr3nveckme cBOMCTBA METa/I/I0B.

BakHeliLLne NpocTble BellecTBa - HeMeTaslsbl, 06pa3oBaHHble aTOMaMu KUC0poga, BogOpoa, as3oTa,
cepbl, ocgopa, yrnepoga. CnNocob6HOCTb aTOMOB XMMWYECKUX 3/1EMEHTOB K 00pa3oBaHuio
HECKOMbKUX MPOCTbIX BELLECTB - a/oTponusa. ANnoTponHble MoAuMKaumMm Kuciopoga, docgopa m
ofioBa. MeTannnyeckue u HemeTan/IMYecKe CBOMNCTBA NPOCTbIX BelleCTB. OTHOCUTENbHOCTb AeNeHns
NPOCTbIX BELLECTB Ha MeTa/l/ibl U HEMeTa//IbI.

MocToAHHaa ABoragpo. KonnyecTBo BeuwecTtBa. Monb. MonsipHas macca. MONSAPHbIA 06bem
razoobpasHbix BellecTB. KpaTHble eAuHWMLbl KOMMYECTBA BellecTBa - MW/JIMMONbL W KWIOMOJb,
MUAMMONSAPHAA U KUIOMOMSIPHAs MacChbl BeLLEecTBa, MWIMMOMIAPHbLIA U KUAOMOMSIPHbIA 06bEMbI
rasoobpasHbiX BeLLECTB.

PacueTbl ¢ ucnonb3oBaHWEM MOHATUA «KOMIMYECTBO BeELLECTBa», «MOJISIPHAs Macca», «MOMISIPHbIN
00bEM rasoB», «MNOCTOsIHHasA ABOragpo».

PacueTHble 3agayn. 1. BblunciieHMEe MOMSAPHON MacChbl BELECTB MO XUMWYECKMM dopmynam. 2.
PacueTbl ¢ UCMNONb30BaHWEM MOHATUA «KOMIMYECTBO BeLLECTBa», «MOJISIPHAs Macca», «MOMSPHbIT
06bEM rasoB », « NOCTOSAHHasA ABOraapo ».

JdemoHcTpauun. MonydeHne o3oHa. O6pasubl 6e/10ro 1 ceporo on0Ba, 6e010ro 1 KpacHoro gocdopa.
HekoTopble MeTanbl U HeMeTa//ibl KOJIMYECTBOM BewecTBa 1 Monb. Mogenb MOMSPHOro ob6bema
rasoobpasHbiX BeLLECTB.

Tema 3. CoeANHEHUS XUMUYECKMNX 3/IEMEHT 0B (14 u)

CteneHb OKucneHus. OnpefenieHNe CTEMeHW OKWUC/EHWS 3/1EMEHTOB MO XMMWYECKON opmyrie
coeanHeHns. CocTaBneHne Gopmyn O6MHAPHBIX COEAMHEHWIA, O06WWA C€NoCco6 WX HasbiBaHUS.
BuHapHble CcOefMHEHMA: OKCUAbl, XJ0pufAbl, cyabuabl u ap. CocTaBneHne wux Gopmyn.
MpeacTaBMTENN OKCUAOB: BOAA, YINEKWUCNbIA ra3 v HerawleHas M3BecTb. [lpeacTaBUTeNn feTyumnx
BOJOPOAHBIX COEANHEHWIA: X/TOPOBOAOPOA Y aMMUAK.

OcCHOBaHMsA, UX COCTaB M Ha3BaHWs. PacTBOPMMOCTb OCHOBaHWi B Boge. Tabnumua pacTBOPUMOCTU
rMOPOKCMA0B 1 coneid B Bode. MpeacTaBUTeNM LeNoYen: TMAPOKCUAbI HATPUA, Kanns U KajbUus.
MOHATME 0 Ka4yecTBEHHbIX peakuusx. VHAMKaTopbl. 3MeHeHWe OKpacky MHAMKATOPOB B LLESI0YHOM
cpege.

KuncnoTbl, nx coctaB N Ha3BaHus. Knaccugmkauumsa KucnoT. MNpefctaBUTeNn KUCNOT: CepHas, consHas
M a3oTHas. Vi3meHeHMe OKpacKn UHANKATOPOB B KMCMIOTHOW cpefe.

Conn Kak Npon3BofHble KUCAOT U OCHOBaHWIA. X cocTaB U Ha3BaHUSA. PacTBOPUMOCTbL COJEl B BOfE.
MpeacTtaBUTENM CONEN: XNopUA HaATPUS, KapboHaT 1 ochaT KanbLus.

AMOpPMHbIE N KPUCTANIMYECKME BeLLleCcTBa.

MeXMONeKyIipHble  B3auMOAENCTBMA. Tunbl  KPUCTa/ZIMYECKUX PELLIETOK: WMOHHas, aTOoMHas,
MONIEKYNsipHass W MeTandeckass. 3aBUCUMOCTb CBOMCTB BeLECTB OT TWUMOB KPUCTAIMYECKUX
peLueToK.

BeliecTBa MONEKY/IAPHOTO N HEMOJIEKYNAPHOIO CTPOEHNA. 3aKOH MOCTOAHCTBA COCTaBa /19 BELLECTB
MOIEKYNAPHOI0 CTPOEHUS.

UncTble BelecTBa U cmecu. MNprmepbl XXNAKNX, TBEPAbIX U ra3oobpasHbix cMeceil. CBOMCTBA YMCTbIX
BELLlECTB U cMeceil. Mx cocTaB. MaccoBasi U 06beMHas 4O/ KOMIMOHEHTA CMecU. PacyeTbl, CBSA3aHHbIe
C UCMoMb30BaHNEM NOHATUA «L0NA».



PacueTHble 3agaun. 1. PacuyeT MaccoBoil M 06BbEMHOI [0/el KOMMOHEHTOB CMeCW BeLecTB. 2.
BbluncneHne maccoBoi [0NKM BellecTBa B paCTBOPe MO M3BECTHON Macce pacTBOPEHHOr0 BeLLEeCTBa U
macce pacTBopuTens. 3. BbluncneHne Maccbl pPacTBOPSAEMOro BeLWecTBa W PacTBOPUTENS,
HEeoOX0AMMbIX ANS MPUroTOB/IEHUS OMpPeAeneHHO MacCbl pacTBopa C W3BECTHOW MacCOoBOW [0/1ei
pacTBOPEHHOr0 BeLLecTBa.

JemoHcTpaumn. O6pasuybl OKCUAOB, KWUCAOT, OCHOBaHWi U coneii. Mogenn KpUcTaa/iMvyeckux
pewweToK xsopufa HaTpus, anmasa, okcuga yrnepoga (1V). B3pblB cMecu BOAOpoAa C BO3AYXOM.
Cnocobbl pasgeneHns cmeceit. ANcTunaaLms Bogbl.

JlabopaTopHble onbiTbl. 1. 3HAKOMCTBO C o6pasuamy BellecTB pas3HbiX KnaccoB. 2. PasgeneHue
cMmecein.

Tema 4. MIameHeHuMs, nponcxogsawme ¢ BewtecTamn (12 v)

MoHATME £ABMEHWIA KaK W3MEHEHWNA, MNPOUCXOASALWMX C BeLecTBaMu. $HBMEHUS, CBfA3aHHble C
N3MEHEHUEM KPUCTa/IJINYECKOTO CTPOEHUA BeLlecTBa NMpW MOCTOAHHOM ero coctaee, - (M3M4yecKue
ABNeHUA. Pur3nyeckme ABNEHNA B XUMUN: AUCTUNNALUA, KpUCTannmsaums, BbinapnBaHue 1N BO3roHKa
BELLECTB, LLeHTpUyrnposaHue.

fBneHns, cBsA3aHHble C W3MEHEHMeM cocTaBa BELLECTBa, - XUMUYecKue peakuuu. [pusHakm wu
YCNOBUS MNPOTEKAHUS XUMWYECKUX peakuuii. MoHATMEe 06 3K30- M 3HAOTEPMUYECKUX peaKUUsiX.
PeaKumny ropeHusi Kak YacTHbI c/lyyail 3K30TePMUYECKMX peakLuii, MNpoTeKalLlnX C BbleeHUEM
cBeTa.

3aKOH coxpaHeHWs Maccbl BewlecTB. XMWMUYECKUE YypaBHeHMs. 3HadyeHWe WUHLEKCOB U
KoahpuumeHTOB. CocTaB/IeHNE YPaBHEHWIA XUMUYECKNX PeaKLUiA.

PacueTbl N0 XMMWUYECKUM YpaBHEHUSM. PelleHMe 3ajay Ha HaxoX[eHWe KO/M4yecTBa BeLLECTBa,
Maccbl UnnM o6beMa NPOAYKTa peakuuum Mo KOUYecTBY BeELLECTBA, Macce Wav 06beMy WMCXOLHOrO
BellecTBa. PacuyeTbl C MCNOMNb30BaHMEM MOHATUSA «[0Ms», KOrfja MCXOLHOE BeLLecTBO JaHO B BuUfe
pacTBopa C 3afjaHHO/ MaccoBOW [oNneli pPacTBOPEHHOr0 BeLlecTBa WU COLEPXWUT OMpefesieHHYHo
OO0 NMPUMECEA.

Peakunmn pasznoxeHus. MoHATUE 0 CKOPOCTU XUMMUYECKNX peakuuii. KaTanusaTtopbl. PepMeHTbI.
Peakuunun coeguHeHus. Katanutmnueckme N HekaTaiMTUUeCcKue peakuumn. ObpaTtumMble 1 HeobpaTuMble
peakuun.

Peakuunn 3amelyeHnsl. DNEKTPOXUMUYECKUIA pPAL HanpshkeHWiA MeTasfioB, ero MCMnosib30BaHue Ans
NPOrHO3MPOBaHUA BO3MOXHOCTWU MPOTEKAHUA peakuuii Mexay MeTasjlaMu U pacTBOpaMu KUCOT.
PeaKumnn BbITECHEHMA OAHMX METa/I/IOB U3 PacTBOPOB UX COJMIER APYTMMU MeTannamm.

Peakuunn obMeHa. PeaKuuun HeiTpanmsauuun. YcnoBus npoTteKaHUs peakuuii o6MeHa B pacTBopax [0
KOHLa.

Tunbl XMMUYECKMX peakuuii (N0 MpU3HaKy «4YUC/I0 U COCTAaB WUCXOAHbIX BELLECTB U MPOAYKTOB
peakuMu») Ha nNpuMepe CBOWCTB BoAbl. Peakumsi pasnoeHWss - 37eKTPOaM3 BoAbl. Peakuum
COeJHEHUSA - B3aUMOAENCTBME BOAbI C OKCUAaMU MeTaslsIoB 1 HEMEeTa10B. MOHATME «TUAPOKCULbI».
Peakuunn 3amelieHns B3aMMOAEACTBME BOAbl CO LUEMNOYHBIMUA W LLEN0YHO3EMEIbHBIMU MeTasl/laMu.
Peakunun obmeHa (Ha Nnpyumepe rnMagponmsa cynbduaa antoMMHUA N Kapbuga Kanbums).

PacueTHble 3agaun. 1 BbluncrieHMe No XMMUYECKUM YpaBHEHUAM MacCbl UKW KONMYeCcTBa BELLECTBa
Mo M3BECTHOI Macce WM KOSIM4YeCTBY BELLECTBA OAHOr0 M3 BCTYMAKLWUX B peaKkLuUo BeLLecTB uam
NPOAYKTOB peakuuun. 2. BbluncrieHme maccbl (KoanyecTBa BeLlecTBa, 06bema) NpofyKTa peakuuw,
ecnM Un3BeCTHa Macca WCXO4HOrO BeLecTBa, COAEPXKALLero onpedesieHHYK [0 npumeceid. 3.
BbluncneHve maccbl (KonuMuyecTBa BellecTBa, 06bema) MNPOAyKTa peakuuu, ecnm M3BecTHa Macca
pacTBopa 1 mMaccoBas [0/ PacCTBOPEHHOr0O BeLLEeCTBA.

JdemoHcTpauuun. Mpumepbl hU3MYEeCKMX ABMEHWA: a) NaBneHMe napaduHa; 6) BO3roHKa oga wunm
0eH30MHOM KMCNOTbI; B) pacTBOpPeHWe MNepMaHraHata Kanus; ) Anddysmsa AYLWNCTbIX BELWECTB C
ropsilein namnoykn HakanueaHus. MNMpumepbl XUMUYECKUX SIBAIEHWNIA: @) TopeHne marHus, docdopa; 6)
B3aMMO/eACTBME COMISTHON KUCNOTbl C MPamMOPOM UAX MeSIoM; B) nonydeHune rugpokcuga meam (I1); r)
pacTBOpeHMe NOSYYEHHOr0 FTMAPOKCUAA B KUcNoTax; 4) Blaumogelicteme okcuga meam (11) ¢ cepHoii
KUCNOTOM MpW HarpeBaHWM; €) passfioXkeHne nepMaHraHara Kaiusi; X) B3anmMmogeiicTBue pasbaBeHHbIX
KUCNOT ¢ MeTannamu; 3) pas/ioxeHue Nepokcmia BoLopoaa; 1) afieKTPon3 Bodpl.

Na6opaTopHble onbIThbl. 3. CpaBHEHWE CKOPOCTW MCNApeHUs BOAbl U cAUpTa MO UCUYE3HOBEHUID WX
Kanenb Ha (pMNbTpPoOBasibHON Gymare. 4. OKWUCeHWE MeAM B MAaMeHuW CNUPTOBKW WM TOPenKu. 5.
MoMyTHeHMe W3BECTKOBOW BOAbl OT BbIAbIXaeMOro yraekucsoro rasa. 6. losyyeHue yrnekmcnoro



rasa B3auMojelicTBMEM COAbl W KUCNOTbl. 7. 3amelleHMe Megn B pacTBope xnopuaga meam (1)
YKenesom.

Tema 5. MpakTukym Ne 1. MpocTeiwne onepauumn ¢ Bew,ecTBomM (3 u)

1.MpaBnna TexHUKK 6eszonacHocTM nNpu paboTe B XMMUYeCKOM KabuHeTe. 2.Mpuembl obpallieHns c
nabopaTopHbIM 060pyAOBaHMEM W HarpeBaTe/lbHbIMU npubopamu. HabnwgeHns 3a U3MEHEHUSAMMU,
NPOUCXOAAWMMMN C TOPALLEA CBEYON, U KX onucaHue. 3. AHanu3 noysbl U Bofbl. 4. Tpu3HaKm
XUMWNYECKNX peakuuii. 5.NTpuroToBneHne pacTBopa caxapa W onpefesieHMe MaccoBOl [0NN ero B
pacTBope.

Tema 6. PacTBopeHue. PacTBopbl. CBOICTBApPacTBOPOB 3N1EKTPONMTOB (18 )

PacTBopeHMe KaK (U3NKO-XUMWYECKMIA npouecc. [MoHATME 0 rugpaTax WM KpucTaanorugpartax.
PacTBopuMOCTb. KpuBble pacTBOPMMOCTU KaK MOfesib 3aBUCUMOCTM pPacTBOPUMOCTU TBephblX
BelllecTB OT TemnepaTypbl. HacbileHHble, HeHacbIWEeHHbIe U MePeChIWeHHbIe pacTBOPbl. 3HayeHue
pacTBOPOB 47151 MPUPOAbI N CeNIbCKOT0 X0351ACTBA.

MoHATME 06 39MeKTPOIMTUYECKON Auccounauun. IAEeKTPONUTbl U He3NeKTponnTbl. MexaHu3m
amccoumaunm 31eKTPoOIMTOB € Pas/IMYHbIM TUMOM XUMMUYECKO cBA3W. CTeneHb 3/1IEKTPOSIMTUYECKON
auccounaumn. CunbHble U cnabble 3NeKTPONUThI.

OCHOBHbIe MOJIOXKEHNSA TEOPUM 3/IEKTPOSINTUYECKON Auccoumauunmn. MoHHble YpaBHEHUS peakuumid.
YcnoBua npoTeKaHUs peakuuum o6MeHa MeXJy 3/eKTpoiMTamuM [0 KOHUA B CBETE WOHHbIX
npeacTaB/IeHUA.

Knaccuukaumsa noHOB 1M NX CBOICTBA.

Kucnotel, wux Kknaccugumkauus. [uccoumaumsa  KUCAOT UM UX CBOWCTBa B CBeTe Teopuu
3NEKTPONUTUYECKON Aauccoumaumn. MOneKynsipHbie W  WOHHbIE YPaBHEHUS peakuWin  KUCAOoT.
B3anMogencTBme KUCAOT C MeTanaMu. OJNeKTPOXUMUYECKUIA pPsg  HaMpPshKeHWIA  MeTasifoB.
B3ammogeicTBMe KUCNOT C OKCMAAMU MeTa/i/10B. B3anmMogencTBme KMCNOT C OCHOBAHUAMU - peakLums
HeTpanunzauun. B3ammogecTBme KUCAOT C consaiMu. Mcnosib3oBaHue Tabnvubl pacTBOPUMOCTU A5
XapaKTepUCTUKN XUMUYECKNX CBOMCTB KUC/IOT.

OcHoBaHuA, WX Kiaccugmkauusa. [uccoumaums OCHOBaHUI WM WX CBOWCTBA B CBETE TEOpUM
3NEKTPONUTUYECKON auccoumnaumn. BsaumopgelicTBMe OCHOBaHWIA €  KWUCI0TaMW, KUCIOTHbIMU
oKcugamu u conamu. KMcnonb3oBaHue Tabsvubl pacTBOPUMOCTU A1 XapaKTepUCTUKM XUMUYECKUX
CBOWCTB OCHOBaHMWIA. Pa3no)xeHne HepacTBOPMMbIX OCHOBaHWUIA NpW HarpeBaHUN.

Conu, nx Knaccugpukaumsa n guccoumannsa pasnyHbix TUNOB cofeil. CBOMCTBA CoMeli B CBeTe Teopun
3NEKTPOUTUYECKON guccoumnaumn. BanmogenctBue coneid ¢ MeTaniaMmn, yCnoBus NPOTeKaHWs 3TUX
peakuuii. BzanmogencTeme coneii ¢ KNCAOTaMy, OCHOBaHMAMWU U consiMu. Vicrnonb3oBaHne Tabnuybl
pacTBOPUMOCTY 415 XapaKTEPUCTUKN XMMUYECKMNX CBONCTB COMENA.

O606uweHne cBefleHM 06 OKcuaax, UxX Knaccuukaumm n XMMNUYeCKMX CBOCTBAX.

leHeTnyeckmMe psALbl  MeTa/I/IOB W HeMeTanfloB. [eHeTMYeckas CBA3b  MeXAy  KJjaccamu
HeopraHU4yecKmnx BeLLECTB.

OKUCNTENBHO-BOCCTAHOBUTENbHbIE  peakuun. OKUCIUTENlb W BOCCTAHOBWUTE/b, OKWUC/IEHUE U
BOCCTaHOB/EHNE.

Peakunn MOHHOro obMeHa N OKUC/INTE/IbHO-BOCCTAHOBUTEbHbIE peakLun. CocTaB/ieHUe ypaBHeHWUN
OKMNCNTEIbHO-BOCCTAHOBUTENIbHBIX peakLMili MeTOLOM 3/IEKTPOHHOI0 6anaHca.

CBoiicTBa NPOCThbIX BELLECTB - METa/I/IOB U HEMETA/II0B, KUC/OT U COMeli B CBeTe MpeAcTaBNeHUA 06
OKUCNNTENIbHO-BOCCTAHOBUTE/IbHbLIX Npoueccax.

JemoHcTpayun. WcenbiTaHMe BeLWecTB UM WX PacTBOPOB Ha 3NeKTPOMPOBOAHOCTL. [BWXKeHue
OKPALUEHHbIX MOHOB B 3/IEKTPUYECKOM Mosie. 3aBUCUMOCTb 3/IEKTPONPOBOAHOCTM YKCYCHOW KWUCOThI
OT KOHUEHTpauuu. BsammopeiicTBMe UMHKA C CEPO, COMSHOW Kucnotoi, xnopugom mean (I1).
FopeHne marHusa. BzanmogelicTBue X/TI0pHOR 1 CepoBOAOPOAHONM BOAbI.

JlabopaTopHble onbITbl. 8. Peakunn, xapaKTepHble AN pacTBOPOB KUCNOT (CONSAHOM UNwW cepHoi). 9.
Peakuuu, xapaKTepHble A/151 pacTBOPOB Liefo4veid (TMAPOKCUA0B HaTpusa uan Kanus). 10. MonyyeHune n
CBOWCTBa HEPacTBOPMMOro OCHOBaHUA, Hanpumep rugpokcuga meam (). 11. Peakuuu, xapakTepHble
NS pacTBOPOB cosieit (Hanpumep, ans xnopuaa meam ().

12. Peakumu, xapaKTepHble 471 OCHOBHbIX OKCUAOB (Hanpumep, 4N OKCUAa Kanbuus).

13. Peakumu, xapaKTepHble 4715 KUC/I0THbIX OKCUAO0B (Hanpumep, 415 YrineKncnoro rasa).

Tema 7. MpakTukym Ne 2. CBoiicTBapacTBOPOB 3/IEKTPONMTOB (2 u)l



6. VloHHbIe peakumn. 7. YCNoBuS MPOTEKaHMUSI XMMUYECKUX PeaKLnii MeXxay pacTBopamMu
3M1EKTPONINTOB A0 KoHUa. 8. CBOlACTBa KUCNOT, OCHOBaHWIA, OKCUAOB U coneit. 9. PelleHne
3KCMNepPMMeHTasIbHbIX 3afauy.

IMpun 2 4 B HeAento NPOBOAATCA TONbKO NpaKTuyeckue paboTtbl 8 1 9.
ABTopckasa nporpamma O.C.MabpuensaHa:

Tembl Kypca KonunyecTBO 4acos
BeegeHune. lNMpegmeT XuuMmuu 4
Tema 1. ATOMbI XUMNYECKUX 3/IEMEHTOB 9
Tema 2. IMpocTble BeLlecTBa 6
Tema 3. CoefMHEHUSA XUMNYECKUX 3/IEMEHTOB 14
Tema 4. MN3meHeHud, npomcxogsauine ¢ 12
BeLlecTBamm
Tema 5. MNMpakTukym 1 3
Tema 6. PacTBopeHMe. PacTBopbl. CBoiCTBa
pacTBOPOB 3/IEKTPO/INTOB 18
Tema 7. NpakKTUKym 2 1
NToro 68 vacoB

B nporpammy O.C.[abpuensiHa BHeCeHbl OnNpefefieHHble WU3MEHEHWS, KOTOpble, Ha MOW B3rnsg,
obecneynBatoT 60bLWYH 3PNEKTUBHOCTb M Pe3yNbTaTUBHOCTb 00yYeHMUS.

- «BBefeHne» 7 4yacoB BMECTO 4 3a CYeT BK/IHOYEHMS MPaKTUYEeCKOW W nabopaTopHoM paboT u3
npakTukKyma 1, a Takxxe Matepuana u3 Tembl 4 0 PUINYECKUX N XUMUYECKNX ABMEHUSX.

- Tema 1 «ATOMbl XMMUYECKMX 3NIEMEHTOB» YMeHbLUEHa A0 6 4YacoB M3-3a MepeHoca MaTepuana o
BUAAX XMMUYECKOW CBS3N B criegytollyto TeMy «CTpoeHMe BellecTBa». Tyfaa XKe BKJ/IOUEH MaTepuan o
TUNax KpUCTa/NIMYeCKNX PELLETOK, CTPOEHNN U CBOMCTBAX MPOCTbIX U CMIOXKHbIX BELLECTB U3 TeMbI 3.
- Tema3. «BaxkHelilLne KOMMYECTBEHHbIE XapaKTEPUCTUKM B XUMUU». B 0TAe/IbHYIO TEMY BblAe/eHbI
npocTeiillve pacyeTHble 3ajayn, UYTO MO3BOSISAET aKUeHTMPOBATb BHUMMaHWe Ha BaXXHOCTW [LaHHOro
BOMpoca. 3TO CBSA3aHO C TeM, 4YTO B AAHHON Teme 3aK/afblBatOTCA OCHOBbI A7 PELUEHUS BCEX
pacyeTHbIX 3aZa4 Kypca XuMuUW.

- Tema 4. «CoefuMHEHUSA XUMWUYECKUX 3/IeMEHTOB» YMeHbLUeHa [0 6 4acoB 3a CYEeT TOro, 4Tto
4aCTUYHO MaTepuasn 3TON TemMbl Obl1 PACCMOTPEH paHee.

- Tema 5. «XMMUYeCKMNe peaKLUU» He BKJOYaeT B ce6s BOMPOC 0 (U3NYECKUX ABMEHUSAX, T.K. OH
paccMaTpuBaeTcs BO «BBefeHUM».

- Tema 6. «PacTBopeHune. PactBopbl. CBOCTBa pacTBOPOB 3/IEKTPONUTOB» yBenM4yeHa Ao 21 yaca,
T.K. jaHHas TemMa SAAB/ISeTCA Hanbosiee C/I0XKHON B Kypce XMMUKM 8 Knacca.

Pa6ouyasa nporpamma:

Tembl Kypca KonuuyecTBo yacos
BeegeHue 7
Tema 1. ATOMbl XUMUYECKUX 3NEMEHTOB 6
Tema 2. CTpOeHMe BelLlecTBa 9
Tema3. BaxkHelLLne KOTMYECTBEHHbIE
XapaKTEPUCTUKN B XUMUU 4
Tema 4. CoefMHEHUSA XUMNYECKUX 3/IEMEHTOB 6
Tema 5. XuMunyeckue peakuum 11
Tema 6. PacTBopeHue. PacTBopbl. CBoiicTBa 21
pacTBOPOB 3/1EKTPONIUTOB
Pe3epBHOe Bpems 4
NToro 68
Tembl Kypca lMpakTnyeckne JlabopaTtopHble KOHTPO/IbHBLI
paboThbl paboThbl e
paboThbl
BeegeHue 2

Tema 1. ATOMbl XUMUYECKUX 3/TEMEHTOB



Tema 2. CTpoeHMe BellecTBa

Tema3. BaxkHelilLne KOMMYeCTBEHHbIE
XapaKTePUCTUKN B XUMUU

Tema 4. CoefHEHNA XUMNYECKUX
3/1IEMEHTOB

Tema 5. Xumnyeckue peakuum

Tema 6. PacTBOpeHMe. PacTBopbl.
CBoiicTBa pacTBOPOB 3/1EKTPONTOB
NToro

10



Nen/n

HasBaHue pasgena, Tembl
YPOKOB
Twn ypoka

BBegeHue (7 yacoB)

1

XUMUSA - YacTb
€CTeCTBO3HaHUA.
MpegmeT xmun. BellecTsa.

YPOK M3yyeHnsi HOBOIO
maTepuna

NpaBunia TeXHNKU
6e3onacHocTW. MNprembl
o6palLieHns ¢ NabopaTopHbIM
o06opyaoBaHMEM U
HarpeBaTte/lbHbIMU
npuéopamu.

YPOK U3yyeHnsi HOBOFO
matepvana

MpeBpaLLeHst BELLIECTB.
Porb XMUK B YKU3HU
yenoBeka. KpaTkue cBeaeHUS
Mo UCTOPUN PasBUTUSA
XUMUM.

KOoMOMHMPOBaHHBbI YPOK
Pursnyeckme ABMEHNS.
PasgeneHue cveceil.

KOMOMHMPOBaHHBbIA YPOK

NMOYPOYHOE NMJTAHNPOBAHWE

OCHOBHbI€ 3/1eMEeHTbI
cogep>kaHus

MpeameT xmun. MeTofdbl
NO3HaHUS B XUMUW. CTOUHUKN
XUM. NHpopMaLmn, ee
nosyyeHve, aHam3 1
npeAcTaBfieHNe pe3y/bTaToB.
INoHATWE 0 XM.3N1EMEHTE U
thopmax ero CyLLeCTBOBaHUS:
CBOOOAHbIX aToMax, MPocTbIX U
CNOXHbIX BellecTBax. CpaBHeHWe
CBOICTB TBePAbIX
KPUCTa/1.BELLIECTB U pacTBOPOB.
MpaBwnia TeXHUKKU 6e30NacHOCTU
npv paboTe B XMM.KabMHeTe.
Mpriembl 06paLLeHns ¢
NabopaTopHbIM 060pyA0BaHMEM U
HarpeBaTe/lbHbIMW NpUbopamu.
CTpoeHuve nnameHu.

MpeBpaLleHns BellecTB. Posb
XUMUN B XXU3HW YesloBeKa.
Xemohmnms n xemoobusi.
KpaTkuve cBefeHUs U3 NCTopun
BO3HWUKHOBEHWS U Pa3BUTUSA
XUMUW. Posnb 0TeUeCTBEHHbIX
YYeHbIX B CTAHOB/IEHUN XUMUN.
IMoHATWE ABMEHWI KaK
N3MeHEHWNIA, NPOMCXOASLLMX C
BeLLecTBamMU. PU3.ABMEHNA B
XUMUM: UCTUNNALNS,

JeMoHcTpaumn,
nabopaTopHble U
npakTu4eckue paboTsbl,
ucnosnbsosaHne KT

KoHTpo/b

0. Konnekums cTeknsHHoM
xum.nocypbl. Konnekums
MaTepuasioB 1 U3genuii n3
HUX Ha OCHOBE a/TFOMUHUS.
J1. CpaBHeHVe CBOWNCTB
TBEPAbIX KPUCTasI/1.BELLIECTB
N pacTBOpOB.
MpeseHTaUMS.

J1. MNpremMbl 06paLLeHns ¢
NabopaTopHbIM
o0bopygoBaHuem 1
HarpeBaTe/lbHbIMU
nprbopamu.

[. BaaMmogeiicTBue mpamopa  TeKyLLuiA
C KUCNOTOM U NOMYTHeEHMe KOHTPO/b
N3BECTKOBOI BOAbI.

lMpe3seHTaLNA.

. MnaBneHne napadmHa,
BO3rOHKa 1i0fia, pacTBOpeHue
nepMaHraHaTa Ka/si.
http://iwww.proshkolu.ru/

MnaHnpyeMble pe3ynbTaThbl
06y4yeHns

3HaTb MOHATUA «TENo»,
«BELLECTBO». YMETb OMNMCbIBATb
(hr3nYeCKne CBOMCTBA BELLIECTB,
CpaBHUBATb CBOMCTBA Pas3/INUHbIX
BELLIECTB. YMeTb OObSCHATL Lienn
1 3afja4un HayKN XUMUN.

3HaTb npaBuia TEXHUKN
6e30MacHOCTU B KabMHETE XUMUU,
npv paboTe ¢ peakTUBamu, o
CNMPTOBKOIA. YMeTb
OCYLLECTBASATb MpocTeLLme
onepauum ¢ nabopaTopHbIM
060pyaoBaHNEM 1 BELLECTBAMM.

YMeTb XapaKTepu3oBaThb posb
XUMUN B XKN3HU YesloBeka, pPosib
OCHOBOMO/OXHUKOB
0TEYECTBEHHOW XUMUN,
HabnaaTh 3a CBOMCTBAMM
BELLIECTB 1 SB/IEHNSMN,
NPOUCXOAALLMMN C BeLLeCTBaMU.
3HaTb MOHATUSA «YMCTOE
BELLECTBO», «CMECHY,
«O[HOPOAHAasA CMEeCb»,
«HeoHOPOAHAs CMEeCb»,

MnaHnpyemble

npoBeaeHns


http://www.proshkolu.ru/%20club/chemistry/blog/1944

KpUcTanmsaums, BbinapnsaHvie
BO3rOHKa, (hnNbTpoBaHue.

5 XUMUYECKUE ABMEHUS.
Mpur3HaKn XUM.peakLmii.
YcnoBua NpoTeKaHus
XVIM.peaKLnii.

Pasnnuve 3.1 XUM.SBMEHWIA.
Mpur3HaKn 1 ycroBmUs NPoTeKaHus
XUM.peakumin. MoHATHe 06 3K30-
N 3HAOTEPMUYECKMX pPeaKLmsX.

Kom61HMpoBaHHbIN YPOK

6 ATOMbI 1 MOJEKY/bL.
XNM.3M1EMEHT. 3HaKu
XUM.371eMeHTOB. Tabnmuya
[0.N.MeHpeneesa.

IMoHATMA aTOMa 1 MOMEKY/bI.

XUM.CUMBO/IMKa. 3HaKn

XUM.3N1emMeHTOB. CTpyKTypa

NeproaNYECKOR CUCTEMBI

XUM.3nemeHTOB [.1.MeHaeneesa
YPOK U3y4eHNsa HOBOro
MaTtepuasia

7 XuM.chopmy/ibl.
OTHOCUTe/IbHAA aToOMHasA U
MOJIEKY/IAPHAsA Macchbl.
MaccoBas 1019 3/1eMeHTa B
COeIVHEHWN.

Xum.chopmynbl. MHAEKCHI U
KosthpmumeHTbl. OTHOCUT.
aToMHas U MoseKynsipHasi Macchbl.
PacueT maccoBoii gonm
XUM.3/1EMEHTA B BELLIECTBE MO ero
chopmyrne.

YPOK U3yYeHUss HOBOIO

maTepuana
Tema 1. ATOMbI XUMUYECKNX 3/1EMEHTOB (64acoB)
OCHOBHbIe CBefieHUs 0 OCHOBHbIE CBefieHWS 0 CTPOEHU
CTpoeHuun atomoB. CocTaB atomoB. OnbIThbl Pesepdopaa.
aTOMHBbIX Sfep: MPOTOHbI U MnaHeTapHas Mofe/lb CTPOEHUA

89

club/chemistry/blog/1944
http://school-collection.edu.ru
Mpe3eHTauud

[. TopeHne marHus,
B3aMMO/ENCTBNe pacTBopa
LLIeNI0YN C MHAVNKATOPOM Y
KWCMOTOW, B3anMOAENCTBME
LLIeNI04N C PacTBOPOM
xnopuga meamn (1) n ¢
KNCNOTOM, B3aMMOAEACTBME
KMCNOTbI C KapboHaTOM
HaTpusi.

1. JomaluHaa nabopaTopHas
paboTa «[Mpu3HaKu
XVM.peaKuminy.
http://school-
collection.edu.ru,

npeseHTaL s
npeseHTauma TekyLuia

KOHTPO/1b
http://school- TekyLuia
collection.edu.ru/ KOHTPO/1b

npeseHTayums

«(hr3nyecKoe sBNeHNE». 3HaTb
Crnoco6bl pasaesieHns
OAHOPOAHBIX N HEOAHOPOAHbBIX
CMecein.

3HaTb MOHATUS: «XMMUYECKOE
SIB/IEHNEY, «PEAKLNST FTOPEHUSI»,
«3K30TEPMUYECKME PeaKLm»,
«3HAO0TEPMUYECKME PeaKLn».
YMeTb HabnogaTh U ONUCLIBATb
MPU3HAKW 1 YCI0BMS MPOTEKaHNA
XVM.peaKLnii.

3HaTb MOHATUA «aTOMY,
«MOJIEKYIa», «XUM.3/IEMEHT,
«MPOCTOE BELLECTBO», «C/TOXKHOE
BELLIECTBO», CMMBO/IbI
XVM.3/IEMEHTOB.

3HaTb MOHATUA «XUM.HOPMYyax,
«OTHOCUTE/IbHAs aTOMHasi Macca,
«OTHOCUTE/IbHAas MOJIEKY/SIPHasA
Macca». YMeTb MOSCHATb CMbIC/
XVM.POPMY/bl, paccuUnTbIBaTb
OTHOCUTENbHYIO MOJIEKYNSAPHYIO
Maccy W MaccoBYIO A0/bl
3/1EMeHTa B COEANHEHMN.

3HaTb CTPOEHMe aToMa, CoCTaB
Sipa, COBPEMEHHOE ornpeaeneHne
NOHSATUS «XVMUYECKMIA 3N1EMEHT,


http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

10,

12

13

HENTPOHbI. V30TOnNBbI.

YPOK U3yyeHnsi HOBOFO
maTepuna

OnekTpoHbl. CTpoeHue
3NeKTPOH. 060/104eK aTOMOB
3M1IEMEHTOB

NeNel - 20.

YPOK U3yyeHnsi HOBOFO
maTepuana

CtpykTypa Meproanyeckori
CUCTEMbI W CTPOEHME aToMa.

Kom6UHMpoBaHHbIN YpoK

MeTannuyeckume n
HeMeTa/I/IMYECKNE CBOMCTBA
3/1eMeHTOB. 3MeHeHne
CBOWCTB 9/1EMEHTOB B
nepuogax v rnaBHbIX
noarpynnax.
ONEKTPOOTPULATENIBHOCTD

YPOK U3yYeHUs HOBOIo
MaTepwuia

atoma. CocTaB aTOMHbIX Sfep:
NPOTOHbI, HEATPOHLI. 3MeHeHre
yucia NPOTOHOB B AApe aToMa -
06pazoBaHMe HOBbIX
XUM.3/1EMEHTOB. 13mMeHeHMe
ymcna HelMTPOHOB B AApe aTtoMma -
o6pazoBaHve 130TOroB.
CoBpemeHHoe ornpegeneHune
MOHATUS «XNUM.3/IEMEHT».
OneKTPOoHbI. CTPOeHME 3M1EKTPOH.
YPOBHeli aTOMOB XUM.3/1EMEHTOB
MasbIX Neprnoaos. MNoHATHe 0
3aBepLLEHHOM 3/1EKTPOH. YPOBHE.

Nepurogd. cuctema Xmm.
3/1eMEeHTOB N CTPOEHME aTOMOB:
(hr3.cMbIC/ NOPSALKOBOI0 HOMepa
anemeHTa, HOMepa rpynrbl,
HoMepa nepuoja.

3MeHeHVe CBOWCTB 3/1EMEHTOB B
3aBMCMMOCTW OT pajnyca aToMOB.
3aBUCUMOCTb
3NeKTPOOTPULIATENBHOCTY OT
paguyca atoma.

Tema 2. CTpoeHue BewecTBa (9 4acoB)

14

CTeneHb OKUC/EHNS.
CocTaBneHue opmyn
OMHapPHbIX COeMHEHWIA.

YPOK 13y4yeHnsi HOBOTO

CTteneHb OKUCMEHUS.
OnpegeneHuve cTeneHn
OKMWC/IEHNS 3/1EMEHTOB B
OGVHapHbIX COeANHEHUSIX.
CocTaBneHue popmys GUHAPHBbIX

O. MNC xnm.anemeHTOB TekyLuia

KOHTPO/b

. TIC x1m.351emeHTOoB
npeseHTaLus

http://mmw.proshkolu.ru/
club/chemistrv/blog/1944

«M30TOMbI». YMETb OMpefensTb
no NC 3apsg aapa atoma, HYnUCo
NPOTOHOB, HEMTPOHOB B SAAPE,
06LLee YMC/O 3M1EeKTPOHOB B
aTome, 3anvcblBaTb COCTaB aToma,
CpaBHVBaTb COCTaB aTOMOB
M30TOMOB U XMMUYECKUX
3/M1EMEHTOB.

3HaTb NMOHATUSA «3HEPreTUYECKUIA
YPOBEHb», «0pbUTaNb». YMeTb
COCTaBNSATb 3/IEKTPOHHO-
rpajuyeckme cxembl CTPOEHMS
aTomoB asiemeHToB NeNe 1-20,
OMNpeaenATb YNC0 3M1eKTPOHOB Ha
BHELLHEM YPOBHe.

3HaTb cTpyKTypy IMNC,
(Pr3NYECKU CMbIC/T MOPSIAKOBOIO
HOMepa, HoMepa rpynnbl, Homepa
nepuoga.

YMeTb CpaBHMBATb CTPOEHME
aTOMOB 3/1eMEHTOB OAHOr0
neproaa, oOfHOW r/1aBHOM
noarpynnbl; CPaBHMBATL WX
3/1EKTPOOTPMLIATENBHOCTb,
MeTasl/IMYecKue U
HEMeTa/I/IMUYECKMNE CBOCTBA.

YMeTb onpeaensitb CTeneHb
OKWC/IEHNSA 3/1EMEHTA B BUHAPHOM
COEAMHEHUN, COCTaBNATb
thopmysibl 6BUHAPHBIX COeAMHEHWI
1 Ha3bIBaTb WX.


http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944
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16,
17

18

19

mMartepuna
VMOHHas XnmMmnyeckasi CBsi3b.

Kom61HMpoBaHHbIN YPoK

KoBasneHTHas XxnmMmmyeckas
CBA3b: MOJIAPHaA U
HenonspHas. BasleHTHOCTb.

KOoMOMHMPOBaHHBbIA YPOK

MeTainnyeckan Xxmmmnyeckas
CBA3b.

Kom6UHMpoBaHHbIN YPoK

AMOpPHbIE 1
KPUCTa/IINYeCKMe BeLLIeCTBa.
Tunbl KPUCTAIINYHECKIMX
PeLLETOK.

KOoMOMHMPOBaHHBbI YPOK

coefiHeHWiA. HomeHknaTypa
OGVHapPHbIX COEAMHEHNIA.

VIoHbI MOMOXNTENbHBIE U
oTpuuaTenbHble. ObpasoBaHme
NOHOB. MoHATNE 06 MOHHON
XVIMUYECKOW CBSA3N. CxeMbl
06pa3oBaHNS NOHHOW CBSI3N.

B3anmopgeiicTBue aTtomoB
3/1EMEHTOB - HEMETa/II0B MexXay
co00iA.

KoBanieHTHas HenonsapHasa v
KOBaJIeHTHas MosisipHas CBA3b.
MoHATME BaUIEHTHOCTW.
ONEKTPOHHbIE N CTPYKTYPHbIE

hopmMysbl.

B3aumopelicTBre aTOMOB
MeTas1/10B MexXay cobon -
obpaszoBaHve MeTa/I/INYeCKOM
cBA3n. O606LLECTBEHHbIE
3/1EKTPOHBI.

AMOPHbIE N KPUCTa/TNNYECKME
BeLLlecTBa. Tunbl
KPUCTa/I/TNYECKUX PELLIETOK.
3aBMCUMOCTb CBOWCTB BELLIECTB
OT TUMOB KPUCTAITNYECKMNX
PELLIETOK.

http://school-
collection.edu.ru/
npeseHTaL s

http://school-
collection.edu.ru/
npeseHTaums

http://school-
collection.edu.ru/
npeseHTaums

TekyLuia
KOHTPO/1b

[. Mogenu KpucTaninyeckKunx
PEeLLETOK X/10puaa HaTpus,
amasa, OKcuga yrnepoga
(V).

http://school-
collection.edu.ru,
npeseHTaums

3HaTb MOHATUA «MOH», «3apsaf,
NOHa», «MOHHas CBA3b». YMETb
3anucbIBaTb CXeMbl 06pa3oBaHuMs
WOHHBIX CBSI3ei, MPUBOAUTL
NpVMepbI BELLIECTB C MOHHOM
CBSA3bI0.

3HaTb onpefeneHns KOBaIEHTHOM
CBS3Y, Ba/IEHTHOCTU. YMETb
COCTaB/ISITb CXeMbI 06pa3oBaHuMsA
KOBaJIEHTHO CBA3W, 3amnMCbIBaTb
3NEKTPOHHbIE N CTPYKTYPHbIE
thopMybl, ONpeaensiTb KpaTHOCTb
CBSA3Y, MOKa3blBaTb CMELLEHME
3/1eKTPOHHON M/IOTHOCTMW.
MprBOANTL NPUMEpPbI BELLIECTB C
KIMC n KHC.

3HaTb NOHATUS «MeTa/l/InvecKas
CBSA3b». YMETb 00bACHATH
CYLLHOCTb METa/I/IMYECKON CBSA3MN,
HasbIBaTb (PU3MYECKMe CBOICTBA
MeTan1oB. MNprBoaNTE NpUMEPBbI
BELLIECTB C METa/IINYECKOA
cBA3bl0. COoCTaB/IATL Ha OCHOBE
TeKcTa Tabnmubl.

3HaTb NOHATUSA «aMOPgHbIe
BeLLECTBa», «KPUCTa/I/INYECKIME
BELLIECTBa», «KPUCTa/IINYeCKast
peLLeTKa», TUMbl
KPUCTa/T/TMYECKMX PELLIETOK,
(hr3nyeCKUue CBOMCTBA BELLECTB C
pazfMyHbIMK TUMaMK
KPUCT/TINYECKMX PELLIETOK.
YMeTb onpesensts TUn
KPUCTa/I/TMYECKON peLLeTKM,
onuncbIBaTb (IMU3MYECKIME CBOMCTBA
BELLeCTB, NPUBOAUTL NPUMEPbI


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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20

21

22

MonoXkeHne MeTanoB u
HemeTasnno. B NC. O6wme
(h13MYecKmne CBOMCTBA MET/II0B
N HEMETAJT/IOB.

MoHATYE 06 annoTponuu.

MNpocTble BeLlecTBa -
METa/1bl U HEMETAIbI.
®du3nYeCKe CBOICTBA
MeTa/I/IOB U HEMETAJ/0B.
Annotponus.

[. Konnekuya mMeTtansnos,
o6pasLbl HeMeTas/10B8
http://school-
collection.edu.ru/

YPOK NPUMEHEHNST 3HAHWUIA 1
YMeHUI

YpoK 0606LeHNA 1
NMOBTOPEHNS MaTepuaia no
Temam 1u 2.

PeLueHMe 3a1a4 1 yNpaxXHEHWIA.

YpokK 0606LeHUNA 1
cucTemMaTu3aUUn 3HaHWA

BbIsBNeHWEe 3HAHWIA, YMEHWIA,
CTerneHu YCBOEHWUS 3HaHWIA Mo
YPOK MpoBepKM N KOPPEKLUMN  TeMe.

3HAHWIA N YMEHWIA

KoHTponbHasa pabota Nel

Tema 3. BaxkHelLLMe KONMNMYECTBEHHbIE XapaKTEPUCTUKN B XUMnUK (4 vaca)

23

24

Konn4ecTBO BellecTBa. Konnuectso BellecTBa. EgMHMLLI
M3MePEeHUs: MOoJb, MMO/b, KMOSIb.

NocToAHHaA ABorajpo.

[. XvMnyeckune coeguHeHUA
KO/IM4YeCcTBOM BellecTBa 1
YPOK N3yYeHNst HOBOIO MOJb.
MaTepuia

MongpHasa macca. MongpHaa macca. EgnHuLbI

NTorosbii
KOHTPO/1b

BELLECTB C pasHbIMM TUMamMu
KPUCTasIN. PELLIETKMN.

3HaTb 0C06eHHOCTW CTPOEHMS
aToOMOB META/I/I0B U HEMETAS1/I0B,
nosioxkeHue B NC mMeTas/10B U
HeMeTa/1/10B; 0COGEHHOCTH
CTPOEHNST X KPUCTAIINYECKMX
PELLETOK, IM3NYECKMNE CBOICTBA
NPOCTbIX BELLECTB METASI/IOB U
HeMeTas1/10B, onpejeneHve
annoTponuu, NPUMEpPbI
a/INOTPOMHbIX MOAVGUKALIWIA.
CocTaBnATb Ha OCHOBE TeKCTa
Tabnuubl. YcTaHaBIMBaTb
NPUYNHHO-CMEACTBEHHbIE CBSI3U
MeXAy CTPOeHWeM aTtoma 1
CBOWCTBaMM MPOCTbIX BELLECTB.
YMeTb 00bACHATb
3aKOHOMEPHOCTU U3MEHEHMS
CBOICTB 3/1EMEHTOB B Mnpegesax
MaU/ibIX MEPUOAOB N TNaBHbIX
noArpynn, onpeaensiTe T1n
XUMWYECKOI CBSI3N B
COeAVIHEHNSX, BUf,
KPUCTa/I/TMYECKOM PeLLIETKMN,
COCTaBNATb (hOPMY/bl BUHAPHbIX
COefIMHEHWIA, laBaTb MM Ha3BaHWS.
3aKpennTb 1 MPOKOHTPOIMPOBATL
3HaHWS, NosyYeHHbIe Npu
N3yYeHNN TEMbI.

3HaTb MOHATUSA «KOMIMYECTBO
BELLECTBa», «MOJIb», «MOCTOSIHHAS
ABOraipo». ¥YMeTb BbIMUCIATb
YMCO YaCTWL, B MOPLUM
BELLIECTBA.

3HaTb MOHATME «MOJAPHAA


http://school-collection.edu.ru/
http://school-collection.edu.ru/

25

26

Tema 4

27

28

n3mMepeHmns. PacueTbl ¢
NCMONb30BaHNEM MOHSTWI
«KOJSINYECTBO BELLIECTBA,
«MNOCTOAHHasA ABOragpo»,
«MOJIAPHas Macca».

lMoHATME 0 MONSAPHOM 06bEME
rasoB. HopmanbHble YC1oBUS.
Cnepncrsume 3aKoHa Asoragpo.
BbINonHeHWe ynpaxHeHWi ¢
NCMONb30BaHNEM MOHATWIA:
«0OBbEMY», «MOJIb», KO/IMYECTBO
BELLIECTBa», «Macca», «MOMSIPHbIi
00BbeM».

YPOK M3yyeHnsi HOBOIO
matepvana

MonsipHbIii 06bEM ra3oB.

YPOK U3yyeHnsi HOBOFO
maTepvana

. PacueTbl ¢ ncnosb3oBaHEM
MOHATUIA «KONNYECTBO
BELLIECTBa», «NOCTOSAHHaA
ABOragpo», «MongpHasa macca,
«MOJSIAAPHBIA 06bEM Fa30B».

PellleHVe pacyeTHbIX 3aaau.

YPOK MPUMEHEHNST 3HAHWUIA U
YMeHU

.CoefJMHeHNA XMNYECKNX 3/1EMEHTOB (6 YacoB)

MoHATME 06 OCHOBHbIX Klaccax
HeopraHMYeCcKNX BeLLECTB.

OKenfbl: UX COCTaB U Ha3BaHUS.
CocTtaBneHue hopMys1 OKCMAOB.

Knaccngmkaumsi
HeopraHMYeCcKNX BeLLECTB.
Okengbl: coCcTasB,
HOMEHKNaTypa, (hr3myeckume
CBOVCTBA.

KOoMOMHMPOBaHHBbI YPOK
OcHoBaHuS1. OcHOBaHUS, UX COCTaB U
HasBaHus. Knaccudmkaums no
pacTBopMMOCTU B Bofe. MoHATME
06 MHAMKaTOpax 1 KaveCTBEHHbIX

peakuyisix.

KoMOMHMPOBaHHBI YPOK

[. 3HakoMcTBO ¢ obpasuamm
OKCWNLO0B.
Mpe3eHTaLMA.

[. 3HakoMCTBO Cc obpasuamu
OCHOBaHWIA.

N. [OelicTBME MHAMKATOPOB
Ha pacTBOpPbI LLETOYENA.
MpeseHTaUNS.

TeKkyLwuia
KOHTPO/Tb

macca», yMeTb paccUUTbIBaTb
Maccy BeLLeCTBa, 3Has ero
KO/IMYECTBO, U HA0GOPOT.

3HaTb MOHATME «MONSIPHbIN
06bemM». YMETb paccunTbIBaTb
06beM rasa, 3Hast KOJIMYECTBO
BELLECTBA, BbINO/IHATb
YNPaXHEHWS C UCMOSIb30BaHNEM
MOHATUIA «MOCTOAHHASA
ABOragpo», «Konm4ecTBo
BELLECTBa», «Macca», «MoJIsipHast
Macca.

3HaTb MOHATUSA «MOJIb>,
«MOJIIPHas Macca», «MOJISIPHbINA
00bemM». YMETb BbIMUCASATb
KONNYeCcTBO BELLIECTBA, Maccy,
06beM MO U3BECTHOMY
KONNYeCTBY BeLLIECTBa, Macce,
06beMY.

3HaTb, Ha Kakue Kacchl AensiTcs
HeopraHM4yecKye BeLLecTBa.
YMeTb HasbIBaTb OKCUAbI,
ONpefensATb CoCTaB BeLLecTsa ro
nx hopmynam, CTerneHb
OKUCNEHUS.

YMeTb Ha3biBaTb OCHOBAHMS;
onpeaensiTb COCTaB BELLECTB M0
nx hopmynam, CTeneHb
OKWC/IEHNS 3MIEMEHTOB;
pacno3HaBaTb OMbITHbLIM MyTeM
pacTBOPbI LLIENOYEN.
YcTaHaBNMBaTh MeH.CBA3b MEXY
OKCUAOM WU FMAPOKCUAOM, U
HaobopoT.



29

30

31

32

Kucnotbl.

Kom61HMpoBaHHbI YPOoK

Conw.

KOoMOMHMPOBaHHBbIA YPOK
YPOoK 0606LeHMs M0 TeMaM
3n4

Ypok 0606LeHUNA 1

cucTemMaTU3aUUmn 3HaHUIA K
YMeHUI

KoHTponbHasa pabota Ne2

KuncnoTbl, Ux cocTaB U Ha3BaHUS.
Knaccnimkaumsi KACNOT.
V13meHeHMe oKpacku
WHAMKaTOPOB.

Conun, nx coctaB 1 Ha3BaHWS.
CocTtaBneHue hopMyn Coneil.

PelLieHWe 3a1a4 1 yIpaXXHEHWIA.

BbIsiBNeHWe 3HAHWIA, YMEHWIA,
CTeneHn yCBOEHNS 3HAHWIA MO

YPOK NPOBEPKM N KOPPeKLMN  TeMe.

3HaHW N yMeHW

Tema 5. Xumnueckue peakumm (11 yacos)

33

34

3aKOH CcoXpaHeHus mMacchbl
BeLLIeCTB. YpaBHeHUSA
XUMNYECKUNX peaKkLiA.

YPOK 13yYeHUs HOBOIo

Marepuana

Peakumnn coeguHeHNA K

pasnoxeHus. NoHATKE O

3aKOH coxpaHeHus macchbl
BeLLleCTB. XUMUYeCKuMe
ypaBHeHWs. 3HaveHne MHAEKCOB U
KoathnumeHToB. CocTaBneHme
YPaBHEHWIT XM.peaKLUUiA.

Peakuun coeguHeHNA K
pasnoxeHus. NpeacTaBneHne o

[. 3HakoMCTBO ¢ o6pasLamu
KW1CNOT.

. [OelicTBrE MHAMKATOPOB
Ha pacTBopbl KMCMOT.
IMpe3eHTaUNA.

[. 3HakoMcTBO ¢ obpasLamm
conei.
MpeseHTaUKS.

http://school-
collection.edu.ru/

[. MonyyeHve rmgpokcmia
KanbLs, ropeHue cepbl,

MToroBblii
KOHTPONb

3HaTb hopMysbl KACNOT. YMETb
Ha3bIBaTb KUC/OTbI;
K1accunLmMpoBaTb KX,
onpeaensiTb CTeneHb OKUC/IEHNS
3MIeMeHTa B COeANHEHWN;
pacno3HaBaTb OMbITHbLIM MyTeM
pacTBOpbI KMC/OT. YCTaHaB/MBaTb
reH.CcBSA3b MEX/Y OKCUAO0M U
rMAPOKCUAOM, U HaobopoT.
YMeTb HasblBaTb COMU;
COCTaB/ISATb YOPMY/Ibl COSIENA.

3HaTb onpefeneHnsl, Ha3BaHUs 1
KnaccuhmKauuio 0KCnaos,
OCHOBaHWI, KUCMOT, COMEN. YMeTb
BbIUMC/ISITb KOMIMYECTBO BELLIECTBA,
maccy, 06bemM Mo 1U3BeCTHOMY
KO/IMYECTBY BELLECTBA, Macce,
06beMY, peLlaTb
3KCMepuUMeHTa/IbHbIe 3a[aun.
YMeTb BbIMNOMHATb BbIUNCIEHNS,
CBsi3aHHble C KO/TMYECTBOM
BELLECTBa, Maccol 1 06bEMOM,
Ha3bIBaTb COEVHEHNST U3YUYEHHbIX
K/TaccoB; onpeaensite
NPUHAIEXHOCTb BeLLECTBA K
onpegenieHHOMY Kraccy
COeANHEHWIA; COCTaBNSATb
thopmysibl BELLIECTB.

3HaTb MNOHATUS «XUMUYECKast
peakLus», 3aKOH COXpaHeHs
MacChbl BELLIECTB. YMETb
COCTaB/ISATb YpaBHEHWS
XUMNYECKUNX peaKkLiA.

3HaTb onpefenieHns NOHATUIA
«PeaKLUM COeANHEHMS»,


http://school-collection.edu.ru/
http://school-collection.edu.ru/

35

36

37

38,
39

CKOPOCTU XM.peakKunn n
KaTasimsaTopax.

Kom6UHMpoBaHHbIN YPoK

Peakumn  3ameLLieHUA.
aKTUBHOCTW MeTa/1/10B.

Psan

KoMOMHMPOBaHHBI YPOK

Peakuun obmeHa. Mpasuno
BepTonne.

Kom6U1HMpoBaHHbI YPOK

TWNbl XMMUYECKUX peakLii
Ha NpuMepe CBOCTB BOApbI.

YPOK NPUMEHEHNST 3HAHWUIA U
YMeHWUIA

OKUCNTESTbHO-
BOCCTAHOBUTE/IbHbIE
peakumn.

YPOK 13yUeHUsi HOBOTO
maTepuana, ypok

CKOPOCTU XMM.peaKLym.
Katanumsatopbl. DepMeHTbI.

Peakuun 3ameLLieHUs.
Vcnonb3oBaHme paga akTUBHOCTU
MeTasI/IOB NPY peakLmax
METa/1/10B C KMC/I0TaMu U CONSIMM.

Peakuun obmeHa. Peakumu
HeliTpanm3auun. Yciosus
NPoTeKaHWs peakumini obmeHa B
pacTBopax 40 KoHLa.

Peakupsl pasnoXxeHuns -
3N1eKTPOn3 BoAbl. Peakunn
COeAVHEHUS - B3aUMOfENCTBME
BOAbI C OKCUJaMWN METaI/I0B U
HemeTannoB. [NoHATHE
«rNApoKcUabI». Peakuuun
3aMeLLeHns - B3aMMOofeicTBme
BOAbI C MeTaslaMu. Peakupm
obMeHa - rmgposn3 BELLECTB.
OKUCNTeSb, BOCCTAHOBUTES b,
OKMC/IEHNe, BOCCTAHOB/IEHME.
OKuCNnTesIbHO-
BOCCTAHOBUTE/IbHbIE PeaKLmK.
CocTaBneHue ypaBHeHuin OBP
METOLOM 3/IEKTPOHHOI0 H6asiaHca.

pasnoxxeHue nepmaHraHata
Kasinsi, pasnoXeHue
nepokcuia Bogopoga c
MOMOLLIbIO AMOKCUAa
MapraHLa.

http://school-
collection.edu.ru/

. BaaumogelicTBue
pasbtaB/ieHHbIX KWUC/OT C
MeTa1aMu.

J1. 3ameLleHre mean B
pactBope xnopuga meaun (I1)
YKEsie30M.

http://school-
collection.edu.ru/

J1. B3anmogeiicTBme xnopuia
meam (11) co wenouysto,
rngpokecuaa megu (1) ¢
KWNC/OTOM.

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

TekyLuia
KOHTPO/1b

[. B3aMmofeicTBue UMHKaA C
COJIAHOW KWC/IOTOM,
X10pUA0M Mean,ropeHue
MarHums.
http://iwww.proshkolu.ru/
club/chemistrv/blog/1944

«PeaKLN PasfoXKeHsI»,
«KaTanmsaTop».

3HaTb onpeaeneHnst NOHATUIA
«peakummn 3aMeLLieHNS», «psf,
aKTVBHOCTW METa/I/I0B». YMETb
MCMO/Ib30BaTh 3MIEKTPOXMM. PSif
HanNpPsHKEHWIA MeTa/IN0B AN
ornpeaeneHnst BO3MOXHOCTU
MPOTEKaHWs peakumii, HabngaTe
1 ONUCbIBaTb MPUSHAKN XUM.
peakLmiA.

3HaTb onpefeneHns MNOHATWIA
«peakLmn 0bMeHa», «peakLmm
HeTpanuzauumy». YMeTb
MCMNosb3oBaTh Tabmuy
pacTBOPUMOCTM A/11 ONpeaeneHns
BO3MOXHOCTU MPOTEKaHWs
peakuuin 0bmeHa.

YMeTb KnaccuhuumpoBaTb
XUM.peaKLMm1 No YUC/Ty U cocTaBy
NCXOHbIX BELLECTB M MPOLYKTOB
peakumu, HabnaaTb 1
OMNMCbIBaTb MPU3HAKM

XVIM. peaKLii.

3HaTb MOHATUS «OKUCNTUTENbY,
«BOCCTAHOBUTES/bY», KOKUC/IEHNEY,
«BOCCTaHOB/IEHMEY

YMeTb onpeaensitb CTeneHn
OKMUC/IEHNS 3/1IeMEHTa, COCTaBNATb
3NEKTPOHHbIN 6anaHc n


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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40,
41

42

43

Tema 6. PacTBopeHue. PacTBopbl. CBOCTBA PacTBOPOB 3/IEKTPO/INTOB

44

NPVYMEHEHNS 3HaHWI 1
YMeHUI

PacueTbl No ypaBHEHUAM
XUMNYECKUX peaKLiA.

YPOK 13y4eHnsi HOBOro
MaTepuna, ypoK npumeHeHUs
3HaHWI N YyMeHW
0606LeHME 1
cucTeMaTmM3aLmsa 3HaHUin No
TeMe «XUMWYECKMe
peakumm».

YPpOoK 0606LeHNS 1
cucTemMaTU3aLUmn 3HaHWIA

KoHTponbHasa pabota Ne3

YPOK NPOBEPKU 1 KOPPEKLUN
3HAHWIA N YMEHWIA

PacTBopeHue Kak n3nKo-
XUMUYECKNIA NpoLiecc.

PellieHVe 3a8a4 Ha HaxoXaeHue
KOMNYeCTBa, Maccbl UK obbema

npoayKTa peakuum rno

KO/M4ecTBY, Macce nin o6bemy

MCXOAHOI 0 BELLEeCTBa.

PeLueHMe 3aa4 1 YNpaKHEHNIA.

BbIsiBNieHNe 3HAHWIA, YMEHWIA,
CTeneHn yCBOEHNS 3HAHWIA MO

TEME.

PacTtBopbl. ['napatbl.
Kpuctannorngpatbl. TenioBble

o
N

Ao
h'ﬁ'ﬁ??/school—
collection.edu.ru/

TeKkyLwuia
KOHTPO/1b

MToroBblii
KOHTPONb

paccTaBnATb KO3PPULMEHTbI
MeTOJ0M 3/IeKTPOHHOI0 6anaHca.
YMeTb BbIMUC/ATL KOMYECTBO
BeLLeCTBA, 00BEM WU Maccy Nno
KO/IMYECTBY BeLLEeCcTBa, 06beMy
W/IN Macce peareHToB nm
NPOJYKTOB peakunm.

YMeTb KnaccuuumpoBaTb
XUM.peakLmm Mo Yncny 1 coctasy
WCXO4HbIX BELLECTB U NPOAYKTOB
peakumu, a Takke Nno UM3MeHeHuo
CTerneHeli OKNC/IEHNS 3/1EMEHTOB,
COCTaB/ISATb YpaBHEHWA
XVIM.peaKLmii, yMeTb NPOU3BOANTL
pacyeTbl N0 XUM.ypaBHEHNSIM.
Vcnonb3oBaTb Tabnuuy
pacTBOPUMOCTU U
3NEKTPOXMM.PAL HANPSHKEHWI
METa/I/I0B /19 ONpeseneHns
BO3MOXXHOCTU NPOTEKaHNS
peakumu.

YMeTb KnaccuuumpoBaTb
XUM.peakLmm Mo YnCny 1 cocTasy
NCXO4HbIX BELLECTB U NPOAYKTOB
peakLuun, a Takke Mo M3MeHeHN0
CTerneHeli OKNC/IEHNS 3/1EMEHTOB,
COCTaB/ISATb YpaBHEHWS
XVIM.peakLuii, yMeTb NMPOU3BOANTL
pacyeTbl N0 XUM.ypaBHEHNSIM.
Vcnonb3oBaTb Tabnuuy
pacTBOPUMOCTY U 3N1EKTPOXUM.
psAL HaNPSHKEHUIA MeTasI/10B A1st
onpegeneHnst BO3MOXHOCTU
NPOTEKaHWA peakumm.

3HaTb onpeaeneHns NOHATWI
«PacTBOP», «KPUCTa/IIOrAPaT»,


http://school-collection.edu.ru/
http://school-collection.edu.ru/

45,
46

47,

48

49

50,
51

52,
53

54,

PacTBOpMMOCTb. TuMbI
pacTBOPOB.

YPOK 13yyeHnsa HOBOro
Marepwia

PellieHuve 3agay Ha
NpUroToB/IeHVE PaCcTBOPOB.

YPOK NPUMEHEHNST 3HAHWUIA U
YMeHUI
OeKTpoNnTUYecKas
aviccoumaums.

YPOK 13yYeHNs HOBOr0
MaTepuana

OCHOBHbIE MOJIOXKEHUSA
TEOPUW 3NEKTPOSIUTNYECKON
avccoupnaumn.

Kom61HMpoBaHHbI YPOoK
VIOHHbIe ypaBHEHNSI
peaKkLmun.

YPOK U3y4yeHNsi HOBOI0
MaTtepuana, ypoK
NPUMEHEHNS 3HAHWIA 1
YMeHUI

Okeuabl.

YPOK U3yYeHUs HOBOIo
marepuasna, ypoK
NPUMEHEHUS 3HAHWIA 1

YMeHU

Kucnotbl B cBeTe T34 m

ABJIEHVS NMPU PaCcTBOPEHNN.
HacblILLeHHbIe, HeHaCbILLEHHbIE 1
NnepeHacbILLEHHbIe PacTBOPbL.
3Ha4eHVe pacTBOPOB.

PacyeTbl, cBsA3aHHbIE C
MCcno/s1b30BaHWEM MOHATUA
«MaccoBas [ons BellecTsa B
pacTtBope».

MoHATMe 06 3, OneKTponnUTbl K
He3NeKTPoONUTbLI. MexaHnsm
Juccoumaumnm aneKTpomToB ¢
Pa3/IMYHbLIM XapaKTepoM CBA3N.
CrteneHb gnccoymnaumun. CunbHbIe
1 cnabble 3MeKTPOUTLI.
OCHOBHbIe MM0/I0KeHNSI TEOpUM

34,

MoneKynsipHble U MOHHbIE
YPaBHEHUS peakLuiA. Peakumm
MNOHHOIO 06MeHa, nayLiye o
KOHLA.

CocTaB OKCMOB, UX
KnaccuunKaums:
Heco/leobpasytoLme u
coneobpasytoLmne (KUCNOTHbIE U
OCHOBHbIE). CBOICTBa KUCOTHbIX
N OCHOBHbIX OKCW/0B.

OnpegeneHne KUCMIOT Kak

MpeseHTaLMA

http://school-
collection.edu.ru/
MpeseHTaLMA

J1. B3anmogeiicTBue
pacTBOpOB Xsiopuaa 6apusi u
cynbhaTa HaTpus, Nosy4veHue
HepacTBOPMMOTI0 rMapoKcuaa
N B3aMMOJECTBIE ro ¢
KWC/IOTOM.
http//www.proshkolu.ru/
club/chemistrv/blog/1944
MpeseHTaLMA

J1. B3anmogeiicTBue
OCHOBHbIX OKCW/0B C BOAOW U
KuC/oTaMu.

http://school-
collection.edu.ru/

J1. B3aumogeiicTBme KMUCNOT C

TekyLuia
KOHTPO/1b

TeKkyLuia
KOHTPO/b

TekyLuia
KOHTPO/1b

TekyLuia

«HaCbILLEHHbIV pacTBop»,
«HEHAaCbILLEHHbIV pacTBOP»,
3aBMICMMOCTb PacTBOPMMOCTY
BELLECTB OT TeMMepaTypbl.

YMeTb BbIUMC/ISITL MACCOBYHO
[I0/1t0 BELLIECTBA B PacTBOpe.

3HaTb OCHOBHbIE MOHATUA 3.
YMeTb 3anu1cbIBaTh YpaBHEHNS
3MEKTPONNTUYECKON Auccoumaumnm
KWC/OT, OCHOBaHWA, COSeE.

3HaTb MOHATUE «UOHbI»,
Knaccuhmkaumio NOHOB,
OCHOBHbIe 1osioxkeHns T3/,
YMeTb 3anu1cbIBaTh ypaBHeHUE
Juccoumaumnm aneKTponuTa.
YMeTb COCTaBNSATb MOHHbIE
ypaBHeHUS peakLUunii; onpesensthb
BO3MOXHOCTb NPOTEKaHUS
peakLUmMii MOHHOIO 06MeHa;
00BACHATb CYLLHOCTb peaKLimii
WMOHHOro 0bmeHa.

3HaTb onpejgeneHue,
KnaccumKaumio, XMMNYeckme
CBOIACTBa OKCWOB.

YMeTb 3anmcbIBaTb YpaBHEHUSA
peaKUWiA, XapaKTepuayoLLMX NX
XUMUYECKME CBOICTBA B
MOJIEKYNIAPHOM U MIOHHOM BUJe.
3HaTb JopMy/ibl KNCNOT. YMETb:


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
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56,
57

58,
59

60,
61

62

OBP.

YPOK 13y4eHnsi HOBOro
MaTepuasna, ypoK
NPVYIMEHEHUS 3HaHWIA 1
YMeHUI

OcHoBaHusa B cBeTe TO/.

YPOK 13yYeHUs HOBOIo
marepuana, ypoK
NPUMEHEHNS 3HAHWIA 1
YMEHWA

Conu B ceete T3/ 1 OBP.

YPOK 13y4eHns1 HOBOIO
MaTtepuana, ypoK
NPUMEHEHNS 3HAHWIA 1
YMeHUI

["'eHeTNYecKas CBA3bL Mexay
Knaccamn HeopraHM4yecKmnx
BELLIECTB.

YPOK U3y4eHnsi HOBOro
MaTtepuana, ypoK
NPVYIMEHEHNS 3HaHW 1
YMeHUI

0O606LeHME 1
cucTeMaTu3aumsa MaTepyana
TEMbI.

YPOoK 0606LLeHNS 1

anekTponuToB. Knaccugmnkaums
KMC/I0T MO Pas/IMYHbIM
npusHakaMm. TUNMYHbIE CBONCTBA
KWC/OT: B3aMMOAEIACTBME MX C
MeTasiflamMm, OCHOBHbIMU
OKCUAAMK1, OCHOBaHMWSIMU U
conamn. Psii HanpshkeHWs!
METas/10B.

OnpeaeneHne 0CHOBaHWIA Kak
anekTponuToB. Knaccugpunkaums
OCHOBaHMWIA. TUNMYHbIE CBOIACTBA
OCHOBaHWi1; B3aUMOAENCTBUE C
Kuncnotamm (peakums
HelATpanusaumn),
B3aMMOZENCTBUE LLieSIoYel ¢
pacTBOpamMu COJei 1 oKcgamm
HeMeTaN/10B. Pa3fioxeHne
HepacTBOPUMbIX OCHOBaHWIA
OnpepaeneHne coneit Kak
3M1EKTPONUTOB. XMUYECKME
CBOICTBA COseld, 0COBEHHOCTU
B3aVMIMOZECTBUSA C MeTa/I/TaMK.
B3anmogelicTBMe C KMUCoTamu,
Lenovamm 1 consimm (pabota ¢
Tabnuueii pacTBOPMMOCTN)
IMOHSTWE O reHETUYUECKOI CBSI3N U
reHeTMYECKNX psifiax MeTasI/IoB U
HEeMeTas1/0B.

PeLueHMe 3aa4 1 yNpaKHEHNIA.

OCHOBaHMSAMUW, OKCUAaMK
MeTa/1/10B U CONSIMM
http://school-
collection.edu.ru/

KOHTPO/b

TeKyLuia
KOHTPO/Tb

J1. Bzaumogeiicteure
LLIeSI0YeR ¢ KUcnoTamu,
OKCUJaMV HEMETJT/IOB,
consMM.

http://school-
collection.edu.ru/

J1. BzaumogeiicTsume conei ¢
KMC/I0Tamu, LLiesiodamm,
APYTVMU CONSIMKA,
MeTa/I1amMu.

http://school-
collection.edu.ru/

TekyLuia
KOHTPO/b

Ha3bIBaTb KUC/OThI;
XapaKTepu3oBaTh XUMUYECKME
CBOICTBA KUC/IOT; COCTAB/IATh
YPaBHEHMS XMUMUUECKNX PEAKLINN,
XapaKTePU3YHOLLIMX UX CBOICTBA;
Pacro3HaBaTb OMbITHLIM MyTeM
PacTBOPbI KUC/IOT.

YMeTb Ha3blBaTb OCHOBAHWS;
XapaKTepn3oBaTb XMMUYECKUNe
CBOICTBa OCHOBaHWIA; COCTaBNATb
YPaBHEHUST XUMUYECKMX pPeakLWiA,
XapaKTEPU3YHLLMX NX CBOICTBA,;
pacno3HaBaTb OMbITHbIM MyTEM
pacTBOPbI LLIENOYEN.

YMETb HasbIBaTb CO/MU;
XapaKTepun3oBaTb XMMUUECKUNe
CBOWCTBA COJIel; COCTaBNATb
YPaBHEHUSA XMMUYECKMX PeaKLIiA;
OnpeaensiTb BO3MOXHOCTb
NPOTEKaHMS peaKLMnN NOHHOTO
obmeHa.

3HaTb NOHATUE «reHeTUYecKas
CBSA3b». YMETb COCTaBNATh
reHeTUYEeCKMIA psif MeTasina u
HeMeTasNa, 3anncbIBaTb
ypaBHeHUSI peaKkLUWii nepexoaa oT
0AHOrO0 K/acca CoeANHEHNI K

Opyromy.

3HaTb CBOWCTBA OCHOBHbIX
KNaccoB HeOPraHNYecKmx
COeAVMHEHUNIA. YMETb 3anucbIBaTb
YpaBHEHUS peaKui,
XapaKTepU3yHLLMX CBONCTBA


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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cucreMmaTunlaymn 3HaHWI

63 KoHTponbHas pabota Nod BbIsiBNieHWe 3HAHWIA, YMEHWIA,
CTeneHW YCBOEHMWS 3HaHWIA Mo
YPOK MPoBepKM N KOPPEKLMU  TeMe.
3HaHWIA 1 yMeHWIA

64 PeLueHve PeLLeHMe akcnepuMeHTa/IbHbIX
3KCMepUMeHTasIbHbIX 3a4au 3afay no Teme.

YpoK 3aKpensieHns
N3y4yeHHOro Martepuna

PesepBHOoe Bpems 4 yac

PeLueHve
3KCNepUMeEHTa/TbHbIX 3a4a4

MToroBbliii
KOHTPONb

MToroBsblii
KOHTPO/b

OKCVAO0B, KUCNOT, OCHOBaHWA,
CONe B MOSIEKYNISIPHOM Y1 MOHHOM
BUW/ie; OCYLLIECTBNATb
NpeBpPaLLEHNST MeXy BeLLeCTBaMu
pasHbIX K/1acCoB COeAMHEHWIA.
3HaTb CBOWCTBA OCHOBHbIX
K/1acCoB HeOpraHN4ecKumx
COeJUHEHNIA. YMeTb 3arnmcbIBaThb
ypaBHEHUSI peakLWii,
XapaKTepu3yHLLMX CBONCTBA
OKCW/OB, KMC/IOT, OCHOBaHMWIA,
COMe B MOSIEKYNSIPHOM 1 MOHHOM
BUW[E; OCYLLECTBNATb
NPeBpPALLIEHNST MEXY BeLLEeCTBaMM
pa3HbIX K1accoB COeAMHEHWIA.
3HaTb NpaBu/Ia TEXHUKK
6e3onacHocT npu paboTe ¢
pacTBopaMu KUC/MOT W LLENoYeld.
YMeTb C MOMOLLIbI0 HAMKATOPOB
onpeaensiTb HasiMuMe B PacTBOpPe
rMApPOKCUA-NOHOB N MOHOB
BOJOPOAA, OCYLLECTB/ATb
NPeBPALLIEHNST MEXY BeLLeCTBaMM
pasHbIX K/1acCoB COeAMHEHWIA.



YuebHO-MeTOANYECKOE N MaTeprabHO-TEXHMYECKOe 06ecreyeHre 06pa3oBaTe/IbHOro MpoLece

OcHOBHasg nuTtepartypa:

1

Xumusa. 8 knacc: yyebHUK ansa obuieobpasoBaTefibHbIX yupexieHuin / O C. NabpuensH. - 2-e
n3g., ctepeotun. - M: «poda», 2013

HactonbHas kHura yuutens. Xumwus. 8 knacc / O C. MabpuensH, H.M. BockoboliHMkoBa, A.B.
Awykosa. - M.: Apodca, 2008.

Xumns. 8 Knacc: KOHTPO/IbHbIE M NPOBEPOYHble paboTbl K y4ebHKy O C. MabpuensHa «Xmumus. 8 kiace» /
O C. M'abpvensH, MN.H. Bepe3knH, A.A. Ywwakosa u gp. - 8-e usg., ctepeotun. - M.: Apoda, 2010

Xumums. 8 kn.: paboyas TeTpagb Ky4vebHnky O C. MabpuensHa «Xumus. 8 knace» / O C. MabpuensH, A.B.
Awykosa. - 6-e u3g., ctepeotun. - M.: Apoda, 2010

Xumusa. 8 Kn.: TeTpafb 415 NabopaTopHbIX OMNbITOB M NPaKTUYECKNX paboT K yuebHnKy O C. MabpuensHa
«Xnmms. 8 knace» / O C. MNabpuensiH, A.B. Awykosa. - M.: poda, 2010

[ononHuTenbHas nuTepaTtypa:

1

o N oA

M3yyaem xumuio B 8 Kracce: gnpakTuyeckoe nocobme K ydyebHuky O C. MabpuensHa «Xumusa. 8
Knacc» AN yyallmxcsa u yuyntenei - 5-e n3g., ncnp u gon. - Mocksa: «BJ/IMK n K», 2004
OupakTnyeckne KapTouKmn-3agaHusa rno xmmun: 8 knacc: K yue6Hnky O C. MabpuensaHa Xumus. 8
knacc» / H.C. MNaenoBa. - M.: 3gaTenbcTBO «3K3ameH», 2004, - 159, [1] c. (Cepus «YUebHo-
MEeTOLNYECKNI KOMMMEKT).

«EfnHaga konnekuus Lingposbix ObpasoBaTeNbHbIX PecypcoB» (Habop LMppoBbIX PECYpPCoB K
yyebHukam O C. MabpuensHa) (http://school-collection.edu.ru/).
http://him.1lseptember.ru/index.php - XXypHan «Xumus».

http://him.1lseptember.ru/urok/- MaTepuanbl K ypoKy.

www.edios.ru - 9Maoc - LeHTP AMCTaHLWOHHOro o6pa3oBaHms

www.km.ru/education - yuebHble MmaTepuanbl U cnoBapu Ha calite «Kupunn n Medognii»
http://djvu-inf.narod.ru/ - anekTpoHHas 6ubnnoTeka
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