





MosscHMTeNbHasA 3anmnckKa

Pabouas nporpamma no XxXumum f1s 8 Kacca COCTaB/ieHa Ha OCHOBe  (pefepasibHOro
KOMMOHeHTa TrocyjapCTBEHHOro cTaHAapTa OCHOBHOro obuwero o6pa3oBaHWUsA, YTBEPXAEHHOIO
npukasom MuHucTepcTBa o6bpasoBaHusa P® Nel089 ot 05.03.2004, npumepHoii MnporpaMmbl
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 YyupexaeHuin/ O.C.MabpuensH - M.: poga, 2014

HopmMaTUBHbIe JOKYMEHTbl A1 COCTaB/IEHUSA NMPOrpaMmmbi:

# depepanbHOro 3akoHa oT 29.12.2012r. Ne 273-®3 «O6 o6pasoBaHun B Poccuinckoii
depepaLn»;

# [ocypapcTBeHHas nporpamma Poccuiickon degepaunm «PasBntme obpasoBaHusA» Ha 2013-2020
rogbl;

# YctaB TBOY rumHasum Ne 66 [Mpumopckoro palioHa CaHKT-IeTepbypra (HoBas pefakuus),
cornacoaH [naeBoit agMuHucTpauum pumopckoro panoHa CaHkT-MeTepbypra 27.03.2015 r.,
yTBEPXAEH pacnopsixkeHnem KomuTeTa no obpasosaHmto ot 20.04.2015 r. Ne 1891 -p;

o OobpasoBaTesibHasi NporpaMma OCHOBHOro ob6uwero obpasoBaHusa (PKIMOC) FBOY rumHasnm Ne 66
Mpumopckoro paioHa CI16, npuHATONM Ha 3acegaHum lMegarormyeckoro CoseTa 28.04.2017,
npoTtokon Ne 6, yTBepXAeHHOR gnpekTopom 16.05.2017, npmkas Ne 255;

o OobpasoBaTesibHasi nporpaMmma cpegHero o6uiero obpasosaHus (PKIroC) rbOY rumnHasnm Ne 66
Mpumopckoro paiioHa CI16, npuHATON Ha 3acegaHum lMepgarormyeckoro CoseTa 28.04.2017,
npoTtokon Ne 6, yTBepXXAeHHOR gupekTopom 16.05.2017, npmkas Ne 255;

o ObpasoBaTesibHasi nporpaMma OCHOBHOro obuwero obpasoaHusa (ProC) NBOY rumHasnm Ne 66
Mpumopckoro paiioHa CI16, npuHATON Ha 3acegaHum lMepgarormyveckoro CoseTa 28.04.2017,
npoTtokon Ne 6, yTBepXAeHHOR gnpekTopom 16.05.2017, npmkas Ne 255;

¢ defepasbHbIA  NepeveHb  YYeOHMKOB, pPEKOMEHAOBaHHbIX (40NYyLWeHHbIX) MUWHUCTEPCTBOM
obpaszoBaHMA K MWCMNOMb30BaHWIO B  00pa3oBaTe/ibHbIX  YUPEXAEeHUAX,  peasin3yloLimx
obpasoBaTe/ibHble MporpamMMbl 06LLero o6pasoBaHMsA Ha 2016-17 y4yebHbIA rog, YTBEPXKAEHHbIN
npukasom MO n Haykn P® Ne 253 ot 31.03.2014 r;

# YyebHbIli nnadH FBOY rumHasum Ne 66 Ha 2017-2018 yuebHbI rog.

O6wan xapaKTepmucTMKa yuyebHoOro npegmeTra
Mpegnaraemas nporpaMmMa Mo XMMUW PacKpbiBaeT BKIaj y4e6HOro npegmeTa B LOCTUXKEHUE Lesel
OCHOBHOIO 06LLero o6pasoBaHuns 1 ONpefesisieT BaXHellne cogepXXaTe/bHble IMHUN NpeagMeTa:

- «BELEeCTBO» - 3HAHME O COCTaBe W CTPOEHMW BeLLeCTB, UX CBOWCTBax M OGUOMNOTMYECKOM
3Ha4YeHUK;

- «XMMUYeCKas peakums» - 3HaHWE O MpPeBpaLLeHMAX OLHUX BeLecTB B ApPYyrue, YCN0BUAX
NPOTEKaHUs TaKMX NpeBpaLLeHnin 1 cnocobax ynpaseHUs peakumamu;

- «MNPUMEHEHUE BeLecTB» - 3HaHME W OonbIT 6e30MacHOro obpalleHUs C BeLLecTBaMMu,
matepvanaMmu u npoueccamun, He06Xo4MMbIMU B BbITY 1 Ha MPOM3BOACTBE;

- «S3blK XMMWUW» - OMNEepupoBaHMe CUCTEMOM BaKHEMLUNX XUMUYECKUX MOHATWA, 3HaHue
XUMWYeCKOI HOMEHKNATYPbI, a TakXe BAageHne XMMNYECKON CUMBOJIMKOIA.

MecTo npegmeTa B yue6HOM MjiaHe
B cooTBeTcTBUM C  (egepanbHbIM  6a3MCHbIM  y4eOHbIM  MJ1aHOM A9 OCHOBHOro 06LLero
obpasoBaHUA U B COOTBETCTBUU C yUebHbIM naaHoM FBOY rumHasnm Ne 66 nporpamma paccHutaHa
Ha npenojaBaHue Kypca XxuMum B 8 Kracce B o6beme 68 yacoB, T.e. 2 4aca B Hegento. pegmer
n3yyaetca Ha 6a30BOM YpPOBHe WM BXOAUT B WMHBApPUMaHTHY 4acTb (efepasibHOr0 KOMMOHEHTa
y4ebHOro nnaHa.
B npouecce 0cBOeHWSA MpOrpaMMbl Kypca XUMWU [1S OCHOBHOWM LWIKOMbl y4yalluecs OBfafeBalT
YMEHUSAAMU CTaBUTb BOMPOCHI, HabnaaTh, 06bACHATbL, KaaccMUuUpoBaTb, CpaBHUBATb, NPOBOAMTH
3KCMEPUMEHTbl U MHTEPNPETUPOBATL BbIBOAbI Ha MX OCHOBE, OMpeAesisiTb UCTOUYHUKU XUMUYECKO
MHopMauum, nosyyaTb U aHanuM3npoBaTb €e, a TakXe FOTOBMTb Ha 3TOW OCHOBE COOCTBEHHbIN
MHOPMALMOHHbI NPOAYKT, NPe3eHTOBaTb €ro U BeCTU AUCKYCCUIO.



MporpamMa Kypca XUMWM A1 OCHOBHOM LWKOMAbl paspabaTbiBasiacb C Y4YeTOM MepBOHAYasIbHbIX
npeacTaBeHU, NOMIYUYEHHbIX YYalUMNUCA B HaYa/lbHOM LUKOME NPU M3YHYEHUU OKPYXaloLero Mupa,
a TakXke Kypca NpupojoBefeHus.
HecmoTpsa Ha To, 4To npegnaraemas nporpaMma HOCUT O6LLEeKYNbTYPHbIA XapakKTep WM He CTaBuT
3afavy npoeccnoHanbHOM MNOArOTOBKM yyalMXcsl, TEM He MeHee OHa NMO3BO/ISIET UM OMpPeaeNnTbEA ¢
BbI6G0OPOM Mpothnns 06y4eHNs B cTapluUei LUKOose.
Llenn n3y4veHus yuyebHOro npegmerta

M3yyeHne Xummm Ha 6a30BOM YpOBHE OCHOBHOro 06L,ero o6pasoBaHnsa HanpaB/eHO Ha AOCTMXKEHMeE
cnefyoLWNX Lenei:
- OCBOEHME 3HAHWUN 0 XUMWUYECKOW COCTaBNSMOLLE €eCTeCTBEHHOHAYUHOW KapTUHbI MUpa,
BaXKHENLLUNX XMMNYECKNX MOHATUSAX, 3aKOHaX U TEOPUsX;
- O0B/fafjeHNe YMEHUSAMMU MNPUMEHATb MOJIyYeHHbIe 3HaHWS AN 06BbACHEHWSA pPasHO06pPasHbIX
XUMWYECKNX SBJIEHUA W CBOWCTB BELLECTB, OUEHKU pPOAU XUMUW B pPasBUTUN COBPEMEHHbIX
TEXHOMOTMIA M MNONYYEHMUN HOBbIX MaTepunanos;
- pasBUTME MO3HABATE/IbHbIX WHTEPECOB W WHTE/IEKTYalbHbIX CMOCOOHOCTE B Mpouecce
CaMOCTOATE/IbHOrO NPUOBPETEHNS XUMUYECKNX 3HAHWUIA C MCMOMb30BaHWEM Pas3/IMUYHbIX UCTOYHUKOB
MHopMaLuKM, B TOM UYUC/Ie KOMMbIOTEPHbIX;
- BOCMMTaHue YOEXAEHHOCTM B MO3NTUBHOW POSIM XUMUM B XKM3HW COBPEMEHHOr0 06LLecTBa,
HE0B6XOANUMOCTU XMMUYECKN FTPaMOTHOr0 OTHOLUEHMST K CBOEMY 3[0POBLI0 1 OKPYXXaloLLeii cpeje;
- NMPUMEHEHME MOJIYYEHHbIX 3HAHWUI U YMeHWA ANna 6e30MacHOro WCMNo/b30BaHWUS BeELLECTB U
MaTepuanoB B ObITy, CE/IbCKOM X03CTBE M Ha MPOU3BOACTBE, PELUEHUS MPaKTUYeCKMX 3ajad B
MOBCEHEBHOM )>KM3HUW, MPeaynpexaeHns sBAEHWA, HaHOCAWMX Bpej 340POBbI  4efloBeKa W
OKpY>XXaloLLel cpeae;
- OB/lafieHNe K/UYEBbIMU KOMMNETEHUMAMMU (YUYebHO-NO3HaBaTe/IbHbIMU, WHJPOPMALMOHHbBIMMU,
LEHHOCTHO-CMbIC/IOBbIMU, KOMMYHUKATUBHbLIMW).
[aHHas pabouyass nporpamma MOXeT ObITb peanuM3oBaHa MpyM WUCMO/b30BAHUU TPaAULMOHHOM
TeXHoOMorum o6y4vyeHUs,, a TakKXkKe 3/IEMEHTOB COBPEMEHHbIX 00pasoBaTe/lbHbIX TEeXHO0runiA,
nepeaoBbIX OPM U MeTOAOB 006yUeHUSl, TaKNX KakK MpPo6/ieMHblIA MeTO[, pasBuBatlollee 00yYeHMe,
KOMMbIOTEPHbIE TEXHOMOMUMW, TECTOBbIA KOHTPO/b 3HAHWI U ApP. B 3aBUCMMOCTM OT CKJIOHHOCTEN,
NoTpPebHOCTE, BO3MOXXHOCTEN N CMOCOBHOCTEN KaXKAoro KOHKPETHOro Knacca B napasnnenu.

B pesynbTaTe n3ydeHusa npegmeTa ydauimecs 8 Kiacca LOKHbI:
3HaTb/MOHUMAT b
OCHOBHbIE (hOPMbI CYLLECTBOBAHUSA XMMUYECKOrO0 3/1eMeHTa (CBO60AHbIE aTOMbl, MPOCTbIE N CNOXKHbIE
BeLLEeCTBa); OCHOBHbIE CBEAEHMS O CTPOEHMU aTOMOB 3/1IEMEHTOB MasiblX NMEPUOSOB; OCHOBHbIE BUAbI
XUMWYECKNX CBA3EA; TUMbl KPUCTA/I/INYECKUX PELLETOK; TUMOJOrMI0 XMMMUYECKMX peakumin no
pasIM4HbIM  MpU3HaKam; CYLLHOCTb 3/IEKTPONIMTUYECKOW  AMccoumauum; HasBaHus, COCTas,
KnaccuumKaLmio 1M CBOWCTBA BadKHEMLIMX KIacCOB HeOpraHW4YecKuMX COeAUHEHMWIA B CBeTe Teopuu
3NEKTPOIMTUYECKON Auccoumaumm u ¢ MO3ULUIA  OKWUCEHUSA-BOCCTAHOB/IEHUS;  BaKHelLne
XUMUYECKNE MOHATUS, OCHOBHbIE 3aKOHbI XMMUMW, OCHOBHbIE TEOPUN XMMUU, BaXKHeENLLINE BeLLecTBa U
mMaTepuasbl.
yMeTb
a) MPUMEHATb CrefylolimMe MOHATUSA: XUMWYECKWA 3/1EMEHT, aTtoOM, W30TOMbl, WMOHbI, MOMEKY/bI;
MpPOCTOE W CNOXHOE BELLECTBO; a/IOTPONUSA; OTHOCUTENbHAsA U MOMeKyNsipHas macca, KO/IM4YecTBO
BeLLecTBa, MOsipHasi Macca, MONSPHbIA 06beM, Yncio ABOragpo; 3/1eKTPOOTPULATE/IbHOCTb, CTEMEHb
OKUCNEHUS, OKMWC/INTENIbHO-BOCCTAHOBUTE/IbHbIA  MPOLIECC; XUMWUYecKass CBSI3b, €€ BUAbl W
pasHOBMAHOCTM; XUMMYECKas peakuuss U ee Knaccuukauuu; 3neKTPOMTUYECKas Auccoumanms,
rmgpatayms MOSieKy/ll U WOHOB; WMOHbI, UX KNacCUPuKaums U CBOWCTBA; 3NEKTPOXUMWUYECKUIA psf
HanpsKeHWN MeTaNoB;
6) pPasbACHATb CMbICT XUMUYECKUX (OPMYN U YypaBHeEHWIA; O0O6BACHATbL AeNCTBUME W3YUYEHHbIX
3aKOHOMepHOCTel (CoOXpaHeHMe MacCbl BELLECTB MPU XUMUUECKUX peakuumsax); onpeaensite CTeMeHu
OKUC/IEHUS1 aTOMOB XMMMUYECKMX 3/IEMEHTOB MO JopmMysiaM MX COEAUHEHWUIA; COCTaBAATb ypaBHEHUS
peakumuii, onpefensaTb WX BUL U XapaKTepu3oBaTb OKUCAUTEbHO-BOCCTAHOBMUTENbHbIE peakuuu,
onpefenaTb No cocTaBy (XMMUYeCKUM hopMynam) NPUHAANEXHOCTb BELLECTB K pas/iMyHbIM Kiaccam
COEAMHEHMIA W XapaKTepusoBaTb WX XMMW4YECKMe CBOWCTBa, B TOM 4WC/le U B CBeTe Teopuu
3NEKTPOIMTUYECKON Auccoumaumn; ycTaHaBnMBaTb FEHETMUECKYHD CBfA3b  MeXJy KJjaccamu
HeopraHM4eCKNX COeMHEHUI U 3aBUCUMOCTb MEXAY COCTaBOM BELLECTBa U ero CBONCTBamu;



B) obpawaTtbcs ¢ slabopaToOpHbIM 060pygoBaHMEM; coba04aTb NpaBUN TEXHUKWU 6e30MacHOCTU;
NpPoOBOAWNTbL MPOCTble XUMWUYECKME OMbITbl; BbIMNOAHATL XUMWUYECKMIA 3KCMEPUMEHT Habnwogatb 3a
XUMWYECKMMM NpoueccaMmmn 1 ohopmMIaTb pesysibTaTbl HAONOAEHWI;
r) Npon3BOAMTbL pacyeTbl N0 XUMUYECKUM (hOpMYy/iaM U YPaBHEHUAM C UCMNO/Ib30BAHUEM U3YUEHHbIX
NOHATWIA.
Mcnonb3oBaTb NPUOGPETEHHbIE 3HAHUSA M YMEHUS B NPaKTUYeCKOl [eATeNlbHOCTM U MOBCEAHEBHO
YKU3HWN.

OCHOBHOE cofeprkaHne y4ebHOoro Kypca
BeegeHue (44)
XMMUA - HayKa 0 BellecTBax, X CBOMCTBAX M NPeBpaLLeHUsIX.
MoHATUE 0O XUMMYECKOM 3N1eMeEHTE U (PopmMax ero cyui,ecTBOBaHUA: CBOGOAHbLIX aToOMax, MPOCTbIX U
C/IOXHbIX BELLECTBAXx.
MpeBpaleHns BewecTB. OTANYUME XUMUYECKUX peaKkuuii OT (U3NYECKUX SBMeHUA. Pofb XMMUK B
XXU3HWU YenoBeka. Xemounuma n xemoobus.
KpaTkue cBefeHMA U3 UCTOPUN BO3HUMKHOBEHUA W pasBuUTUA xumuu. epuog anxumuun. FNoHATUE O
thumnocopckom KamHe. Xumua B XVI B. PazBuTtve xmumnm Ha Pycn. Ponb 0TeYeCTBEHHbIX YYeHbIX B
CTAaHOBJ/IEHUM XUMUYeECKOW Haykm - paboTel M. B. JlomoHocoBa, A. M. bytneposa, 4. W.
MeHpeneeBa.
Xumuyeckass CUMBOMUKA. 3HAKUW XUMUUYECKUX 3NIEMEHTOB U MNPOUCXOXKAEHUWE WX Ha3BaHWUIA.
Xnmnyeckue ¢opmynbl. NHAeKCbl U KOahPUUMEHTbI. OTHOCUTENbHbIE aTOMHas W MOMeKy/sapHas
Maccbl. PacueT MaccoBOW J0N XMMWYECKOT0 3/IEMeHTa Mo Jopmysie BelLlecTBa.
Mepuognyeckasa cuctema XumMuyeckux snemeHToB [. V. MeHfeneeBsa, ee CTPYKTypa: Masble U
6onblUne nepuofbl, rpynnbl M NoArpynnbl (rnaBHas u nob6ouHas). lMNepuoguyeckas cucTeMa Kak
cnpaBoYHOe Nocobue Ans NoayyYeHUs CBEAEHUN 0 XMMUUYECKUX 3NIeMEeHTaXx.
PacueTHble 3agaun. 1. HaxoxfjeHue OTHOCUTENIbHOM MONEKYNAPHOMA Maccbl BellecTBa MO €ro
XUMUYeCKol qopmyne. 2. BbluncneHne maccoBOM J0/IM XMMUYECKOr0 3/leMeHTa B BeLLeCTBE MO ero
hopmyne.
Tema 1. ATOMbl XMMUYECKMX 3N1EMEHTOB (9 Y)
ATOMbI Kak (popma CcyLlecTBOBaHUA XUMWUYECKUX 3N1eMeHTOB. OCHOBHbIE CBefeHUs O CTPOeHUMU
aTomoB. [loKa3zaTenibCTBa C/IOXKHOCTM CTPOeHUst aTomoB. OnbITbl Pesepdopga. MnaHeTapHasa Mojenb
CTPOeHUA aToma.
CoctaB aTOMHbIX ffep: MPOTOHbI WM HeNTpPoHbl. OTHOCMTENbHasAs aToMHas Macca. BsanmocBsisb
MOHATUI «NPOTOH», «KHEMTPOH», «OTHOCUTE/IbHAst aTOMHas Maccax.
M3MeHeHMe yncna NPOTOHOB B AApe aToMa - 06pa3oBaHne HOBbIX XMMUYECKUX 3/1IEMEHTOB.
Mi3meHeHMe uncna HeMTPOHOB B Sipe atoma - obpasoBaHMe u30TonoB. COBPEMEHHOE omnpegesneHue
MOHATUA  «XMMWUYECKWUI 3NneMeHT». WM30Tonbl Kak pasHOBUAHOCTM aTOMOB OAHOIO XMMMWUYECKOro
3NeMeHTa.
ONeKTpoHbl. CTpOeHMe 3NEKTPOHHbIX 060/104eK aTOMOB XUMMUYECKUX 3nemeHToB Ne 1-20
nepuogmnyeckon cuctembl . W. MeHgeneeBa. [oHATUE O 3aBepPLUEHHOM W He3aBepPLUEHHOM
3/1eKTPOHHOM c/10e (3HepPreTUYeCKOM YPOBHE).
Mepuognyeckasa cuctemMa XUMUYECKUX 3niemeHTOB [. WM. MeHgeneeBa W CTPOeHWE aTOMOB:
(hU3nyecknii cMbICN NOPSLKOBOro HOMepa 3/ieMeHTa, HOMepa rpynnbl, HOMepa nepuoja.
M3MeHeHMe ymncnia 3NeKTPOHOB HAa BHELLUHEM 3M1EKTPOHHOM YPOBHe aTOMa XUMMWYECKOro ajfieMeHTa -
o6pa3oBaHMe MONOXUTENBHBIX U OTPULATENIbHBLIX NOHOB. 0oHbI, 06pa3oBaHHble aTOMaMy MeTas0B U
HeMeTan10B. lMpUUUHBI U3MEHEHUS MeTa/IMYeCKUX W HeMeTa/l/INYecKUX CBOWCTB B Mepuojax u
rpynnax.
O6pas3oBaHne 6GMHApPHbIX CoeaMHeHU. MoHATMEe 06 MOHHON cBA3M. CxemMbl 06pa3oBaHUS WOHHOW
CBA3N.
B3anmogencTeme aToOMOB XWUMUYECKMX 3/1eEMEHTOB-HEMETA/INOB Mexay co6oii - obpasoBaHue
0BYXaTOMHbIX MOJIEKY/NlT NpPOCTbiX BewecTB. KoBaneHTHasd HenosispHas XUMUYecKas CBA3b.
ONEKTPOHHbIE U CTPYKTYPHbIE (hOPMY/IbI.
B3ammogeicTBME aTOMOB XMMWYECKUX 3/1eMEHTOB-HEMETAN/I0B Mexay coboli - obpasoBaHue
O6UHapPHbIX COEAVHEHU HeMeTannoB. JMeKTPoOTPULaTEIbHOCTb. MOHATUE 0 KOBA/IEHTHOM MOMSPHONA
CBA3N.
B3anmogencTeme aTtoMoOB XMMWYECKUX 3/1EMEHTOB-META/I/IOB  MeXAay coboin - obpasoBaHue
MeTa/I/INYECKUX KPUCTannoB. NMoHATe 0 MeTan/InYeCKOn CBA3N.



JemoHcTpaunn. Mogenn atoMoB XUMMUYECKUX 3/1eMeHTOB. [epuoguyeckass cucteMa XUMUYECKUX
anemeHTOoB [. N. MeHeneesBa.

Tema 2. MpocThble BewecTBa (6 Y)

MonoxeHne MeTaNIOB M HEMETa/I/IOB B MEPUOSMYECKOA CUCTEME XMMMUYECKUX 3fnemeHToB [. W
MeHaeneeBa. BaxkHelllne NpocTble BeLlecTBa - MeTas/bl: XKefe3o, allOMUHWIA, KanbUuiA, MarHui,
HaTpuii, kanuii. O6L e hrusmdeckre CBOMCTBA METa/I/IOB.

BakHeliLLne NpocTble BellecTBa - HeMeTaslsbl, 06pa3oBaHHble aTOMaMu KUC/0poga, BoLOpoaa, as3oTa,
cepbl, ochopa, yrnepoga. CnNoOco6HOCTb aTOMOB XMMWYECKUX 3/1EMEHTOB K 006pa3oBaHuio
HECKOMbKUX MPOCTbIX BELLECTB - afnoTponusa. AnnoTponHble Mognmnkaumm kucnopoga, gocgopa m
ofioBa. MeTannnyeckue U HemeTan/IMYeCKe CBOMNCTBA NPOCTbIX BelleCTB. OTHOCUTENbHOCTb AeNeHUs
NPOCTbIX BELLECTB Ha MeTa/l/ibl U HEMeTa//Ibl.

MocToAsHHaa ABoragpo. KonnyecTBo BewecTtBa. Mosb. MonsipHas wmacca. MoONSAPHbIA 06bem
rasoobpasHbix BellecTB. KpaTHble eAuHWMLbl KOMIMYECTBA BeLlecTBa - MW/IMMONbL W KWUIOMOJb,
MUAMMONSPHAA U KUIOMOMSIPHAs MacCbl BeLLecTBa, MWAMMOMIAPHbLIA N KUIOMOSAPHbLIA 06beMbl
rasoobpasHbiX BeLLECTB.

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

PacueTHble 3agayn. 1. BblunciieHMe MOMSAPHON MacCbl BELECTB MO XUMWYECKMM dopmyniam. 2.
PacueTbl ¢ ucnonb3oBaHWEM MOHATUA «KOSIMYECTBO BELLECTBa», «MOJIAPHAs Macca», «MOJISIPHbIN
00bEM rasoB », « NOCTOAHHas ABOraapo ».

JdemoHcTpauun. MonyyeHne o3oHa. O6pasubl 6e/10ro 1 ceporo on0Ba, 6e10ro 1 KpacHoro gocdopa.
HekoTopble MeTanbl U HeMeTa/lbl KO/IMYECTBOM BewlecTBa 1 Monb. Mofenb mMonspHoro o6bema
razoobpasHblX BELLECTB.

Tema 3. CoeANHEHNS XMMUYECKMNX 3/IEMEHT 0B (14 u)

CteneHb oOKucreHus. OnpefenieHMe CTENEHW OKWUC/IEHWS 3N1EMEHTOB MO XUMWYECKON Gopmyne
coegnHeHusi. CocTaBneHne ¢OpMyn OWHapHbIX CoeAuMHeHWUIA, 06WKIA cnocob WX HasblBaHMWA.
BuHapHble CcOefMHEHMA: OKCUAbl, XJ0pUfAbl, cyabuabl u ap. CocTaBneHne wux ¢Gopmyn.
MpeacTaBMTENN OKCWMAOB: BOAA, YIEKWUCNbIA ra3 v HeraweHass M3BecTb. [lpeacTaBUTENM NeTyumMX
BOJOPOAHBIX COEANHEHWIA: X/TOPOBOLOPOA Y aMMUAK.

OcCHOBaHMsA, UX COCTaB M Has3BaHMsA. PacTBOPMMOCTb OCHOBaHWI B Bofe. Tabnuvua pacTBOPMMOCTHU
rMOPOKCMAO0B 1 coneli B Bode. peacTaBUTeNM LeMoYen: TMAPOKCUAbI HATPUSA, Kanns U KaibLUus.
MoHATME O KayeCTBEHHbIX peakuunsax. NHaMKaTopbl. MI3MeHeHne OKpacky MHAMKATOPOB B LLEI0YHOM
cpege.

KuncnoTbl, nx coctaB N Ha3BaHus. Knaccngumkauma KucaoT. MNpeacTaBUTeNIN KUCIOT: CepHas, ConsHas
1 a3oTHas. Vi3meHeHMe OKpacKn UHANKATOPOB B KUCIOTHOW cpefe.

Conn Kak Npon3BofHble KUCAOT U OCHOBaHWIiA. VIX cocTaB u Ha3BaHUSA. PacTBOPMMOCTb COJE B BOfE.
MpeacTtaBUTENM CONEN: XN0pWA HATPUS, KapboHaT 1 octhaT KanbLms.

AMOpPMHbIE N KPUCTANIMYECKME BeLLleCcTBa.

MeXMONeKyipHble  B3auMMOAENCTBMA. TuNbl  KPUCTA/I/IMHYECKUX PELLETOK: WOHHas, aToMHas,
MOSIEKYNSipHAas W MeTandeckass. 3aBUCUMOCTb CBOMCTB BeLECTB OT TUMOB KPUCTAIMUYECKUX
peLueToK.

BeliecTBa MOMEKYIAPHOTO N HEMOJIEKYNAPHOIO CTPOEHUSA. 3aKOH MOCTOSIHCTBA cocTaBa /11 BELLEeCTB
MOIEKYNAPHOI0 CTPOEHUS.

UncTble BewecTBa U cmecu. MNpumepbl XULKNX, TBEPAbIX U razoobpasHbix cmeceil. CBOMCTBA YUCTbIX
BelLlecTB U cMeceil. Mx cocTaB. MaccoBasi U1 06beMHAA 0/ KOMMOHEHTa CMecu. PacyeTbl, CBA3aHHbIe
C UCMOob30BaHNEM NOHATUSA «L0NA».

PacueTHble 3agaun. 1. PacyeT MaccoBoi M 06BbEMHOI [0/el KOMMOHEHTOB CMeCW BeLLEeCTB. 2.
BbluncneHve maccoBoi [0NKM BellecTBa B paCTBOPe MO M3BECTHON Macce pacTBOPEHHOro BELLEeCTBa U
macce pacTBopuTena. 3. BbluMcneHne Maccbl pPacTBOPSAEMOro BellecTBa W pacTBOpuUTens,
HEoOX0AMMbIX ANS MPUroTOB/IEHUS OMpPeAeneHHO MacCbl pacTBopa C M3BECTHOM MacCoBOW [0/1ei
pacTBOPEHHOrO BeLLeCTBa.

JemoHcTpaumn. O6pasuybl OKCUAOB, KWUCAOT, OCHOBaHWi u coneii. Mogenn KpucTaaiMyeckux
peweToK xnopuia Hatpus, anMasa, okcuga yrnepoga (1V). B3pblB cMecn BOAOpOfa C BO34YXOM.
Cnocobbl pasgeneHns cmeceit. ANcTunaaLms Bogbl.

JlabopaTopHble onbiTbl. 1. 3HAKOMCTBO C ob6pasuamy BellecTB pasHbiX KnaccoB. 2. PaspgeneHue
CMecei.



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

MoHATME £ABMEHWIA KaK W3MEHEeHWNA, MNPOUCXOASAWMX C BelecTBaMW. $BMEHUS, CBfA3aHHble C
N3MEHEHUEM KPUCTa/IJINYECKOTO CTPOEHUA BeLLecTBa NMpW MOCTOAHHOM ero cocTase, - (M3MYecKue
ABNeHUA. Pu3nyecKme ABNEHNA B XUMUN: AUCTUNNALUA, KpUCTanNmsaums, BbinapnBaHue 1N BO3roHKa
BELLECTB, LLeHTpUyrnposaHme.

fBneHns, cBsA3aHHble C W3MEHEHMeM cocTaBa BELLECTBa, - XUMUYecKue peakuuu. [pusHaknm wu
YCNOBUS MNPOTEKAHUS XUMWYECKUX peakuuin. MoHATME 06 3K30- M 3HLOTEPMUYECKUX peaKUUsiX.
PeaKumny ropeHusi Kak YacTHbIA ciyyaidl 3K30TePMUYECKUX peaKkuuil, NpoTeKalwLwWwmx ¢ BblAeNIEHNEM
cBeTa.

3aKOH coxpaHeHWs Maccbl BewlecTB. XWMUYECKUE YypaBHeHMs. 3HayeHWe UHLOEKCOB U
KoaghpuumeHTOB. CocTaB/IeHNE YPaBHEHWIA XMMMUYECKUX PeaKLUiA.

PacueTbl N0 XMMWUYECKUM YpaBHEHUSAM. PelleHMe 3ajay Ha Hax0oX[eHUe KO/M4yecTBa BeLLECTBa,
Maccbl UnnM o6beMa NPOoAYyKTa peakuuu Mo KOMMYeCTBY BelLlecTBa, Macce UnM 06beMY WMCXOLHOrO
BellecTBa. PacuyeTbl C MCNOMNb30BaHMEM MOHATUSA «[0NA», KOrja UCXOLHOe BeLLecTBO JaHO B Buie
pacTBopa C 3afjaHHO/ MaccoBOW [oneli pPacTBOPEHHOr0 BeLLecTBa WU COLEPXWUT OMpefesieHHYHo
OO NMPUMECEA.

Peakunmn pasznoxeHus. MoHATUE 0 CKOPOCTU XMMUNYECKMX peakuuil. KaTanmsaTopbl. PepMeHTbI.
Peakuunun coeguHeHus. Katanntmueckme N HekaTaiMTUYecKUe peakuuun. ObpaTumMble N HeobpaTuMble
peakunn.

Peakunn 3amelleHnsl. DNEKTPOXUMUYECKUIA pPAL HanpshkeHWA MeTasioB, ero MCMnosib30BaHue Ans
NPOrHO3MPOBAHUA BO3MOXHOCTW MPOTEKaHUS peakuuii Mexay MeTa/islaMy U pacTBOpamu KMCOT.
PeaKumnuy BbITECHEHMSA OAHUX METa/I/IOB U3 PacTBOPOB MX COMel ApYyrmMn MeTaaiamu.

Peakuunn obMeHa. Peakuuun HeiiTpanmsaunun. YcnoBus nNpoTeKaHUs peakuuii o6MeHa B pacTBopax [0
KOHLa.

Tunbl XMMUYECKMUX peakumidi (N0 MPU3HaKy «4YUC/I0 M COCTaB WUCXOAHbIX BELLECTB U MPOAYKTOB
peakuMu») Ha nNpuMepe CBOWCTB BoAbl. Peakumsi pasfoXeHUs - 37eKTPOAM3 BoAbl. Peakuum
COeMHEHUSA - B3aUMOAENCTBME BOAbI C OKCUAaMU MeTaslsIoB 1 HeEMeTa10B. MOHATME «TUAPOKCULbI».
Peakuunn 3ameLleHUs B3auMOAEACTBME BOAbl CO LUENOYHBIMUA U LLEN0YHO3EME/IbHBIMU MeTasl/laMu.
Peakunun obmeHa (Ha npumepe rnMagponmsa cynbduaa antoMmMHUS U Kapbuga Kanibuus).

PacueTHble 3agaun. 1 BbluncrieHre No XMMUYECKUM YpaBHEHUAM MacCbl UAN KONMYeCcTBa BELLECTBA
Mo WM3BECTHOI Macce WM KOMWYEeCTBY BellecTBa O4HOI0 M3 BCTyMawLWMX B peakLuio BeLLecTB WM
NPoAYKTOB peakuuun. 2. BbluncrieHne maccbl (KoanyecTBa BellecTBa, 00beMa) MpoayKTa peakuuwu,
ecnM Un3BeCTHa Macca WCXO4HOrO BeLlecTBa, COAEpPXKaLLero onpedesieHHYK [0 npumeceid. 3.
BbluncneHve maccbl (KonmMuyecTBa BellecTBa, 00bema) MPOAyKTa peakumu, ecnum n3BecTHa Macca
pacTBopa u mMaccoBas [0/ pacCTBOPEHHOrO BeLLEeCTBa.

JdemoHcTpauuun. Mpumepbl hrU3MYeCKUX SIBNEHWA: a) niaBneHuWe napadguHa; 6) BO3roHKa oga unm
0eH30MHOM KMCNOTbI; B) pacTBOPeHWe MepmMaHraHaTa Kanus; ) Anddysna AyWUCTbIX BeLLeCTB C
ropsilein namnoykn HakanueaHus. Mpumepbl XUMUYECKUX SIBAIEHWNIA: @) TOpeHne marHus, docdopa; 6)
B3aMMO/ENCTBUNE COMSTHON KUCNOTbI C MPaMOPOM WX MeSIoM; B) nonyyeHue rugpokcuga meam (11); r)
pacTBOpeHMe NOSYYEHHOr0 FTMAPOKCUAA B KUcNoTax; 4) Blaumogelicteme okcuga meam (11) ¢ cepHoii
KUCNOTOW MpuW HarpeBaHW; €) pasfioXKeHne nepMaHraHaTa Kausi; )) B3auMogeincTBme pasbaBieHHbIX
KUCNOT ¢ MeTannamu; 3) pas/ioxeHue Nepokcmia BoLopoaa; 1) afeKTPon3 Bodpl.

Nab6opaTopHble onbIThbl. 3. CpaBHEHWE CKOPOCTU WUCMAPEeHUA BOLbl M CMPTa MO UCYE3HOBEHUIO WX
Kanenb Ha (MNbTpOBasibHON Gymare. 4. OKUCEHWEe MeAM B MAaMeHW CNUPTOBKW WM TOPenKu. 5.
MoMyTHeHMe M3BECTKOBOIM BOAbl OT BbIAbIXaemMoro yrfieKkucsoro rasa. 6. Mony4deHue yrnekucnoro
rasa B3aMMOJENCTBMEM COAbl M KUCNOTbl. 7. 3amelleHMe Meau B pacTBope xnaopuga meau (1)
YKenesom.

Tema 5. MpakTukym Ne 1. MpocTeiwne onepauunmn ¢ BewecTBomM (3 u)

1.MpaBnna TexHUKK 6es3onacHoCTN Npu paboTe B XMMUYeCKOM KabuHeTe. 2.Mpuembl obpalleHns c
nabopaTopHbIM 060pyAOBaHMEM W HarpeBaTe/ibHbIMU npubopamu. HabnogeHna 3a M3MeHEHUSIMU,
MPOUCXOAAWMMMN C TOPSALLEA CBEYO, U KX onucaHue. 3. AHanu3 nousbl M BoAbl. 4. Tpu3Hakm
XUMWYECKNX peakuuii. 5.MpuUroToBfieHMe pacTBopa caxapa W orpejefsieHMe MaccoBOW [ONM ero B
pacTBope.

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

PacTBopeHMe KaK (U3NKO-XUMWYECKMIA npouecc. [MoHATME 0 rugpatax M KpucTaanorugpartax.
PacTBopuMOCTb. KpuBble pacTBOPMMOCTM KakK MOfeSlb 3aBUCUMOCTU PacTBOPUMOCTU TBepPAbIX



BelllecTB OT TemrepaTypbl. HacbileHHble, HeHacbIWeHHbIe U MEPECbILLEHHbIE PacTBOPbl. 3HayYeHue
pacTBOpPOB 47151 MPUPOAbI N CeNIbCKOT0 X035ACTBA.

MoHATME 06 3MEKTPOIUTUYECKON Auccounauunn. DMIEKTPONUTbI U He3NeKTPonnTbl. MexaHn3m
amccoumalnm 3eKTPoONMTOB € PasIMYHbIM TUNOM XUMMUYECKOl cBA3n. CTeneHb 3/1IEKTPOSIMTUYECKON
auccounauymun. CunbHble U cnabble 3N1eKTPONUTbI.

OCHOBHbIe MOJIOXKEHUSA TEOPUM 3MIEKTPOSINTUYECKON auccoumauunmn. MoHHblEe YpaBHEHUS peakuuid.
YcnoBus npoTeKaHUs peakuum o6MeHa MexXJy 9NeKTpomMTaMmy [0 KOHLUa B CBeTe MOHHbIX
npeacTaB/IeHUA.

Knaccuukaumsa noHOB 1M NX CBOICTBA.

Kucnotel, wux Kknaccugmkauus. [uccoumaumsa  KUCAOT U WX CBOCTBA B CBeTE Teopum
3NEKTPOIMTUYECKOA Aauccoumaummn. MONeKynspHbie W  WOHHbIE YPaBHEHUS peakuWin  KUCMOoT.
B3ammogencTBne KWUCAOT C MeTaniamMu. DEKTPOXMMUYECKUIA PpsAf  HamnpshKeHWn  MeTasnioB.
B3anmofeicTBME KUCNOT C OKCMAAMU MeTasI/I0B. B3anmMogencTBue KMCIOT C OCHOBAHUSAMM - peakLms
HenTpanmzauun. BlammogeicTBme KUCAOT C consamMu. Mcnonb3oBaHue Tabnavubl pacTBOPUMOCTU 415
XapaKTePUCTUKN XUMUYECKNX CBOMCTB KUCOT.

OcHoBaHUA, WX Kriaccugpumkaumusa. [uccoumaums OCHOBaHUIA WM WX CBOWCTBA B CBETE TeOpwUM
3NEKTPOIMTUYECKOA Auccoumnauun. BsammMogeiicTBMe OCHOBaHWA C  KWUCAOTaMu, KWCIOTHbIMM
okcugamn n conamu. Mcnonb3oBaHne Tabnmubl pacTBOPUMOCTU A1 XapaKTEPUCTUKN XUMUUYECKUX
CBOWCTB OCHOBaHMWA. Pa3no)eHne HepacTBOPMMbIX OCHOBaHWUIA NpW HarpeBaHUN.

Conu, Ux Knaccnupukaumsa u guccoumaumsa pasinydHbIX TUMNOB coneil. CBOWCTBaA COJMeil B CBETE TEOPUM
3NEKTPOIMTUYECKON gnccoumnaumn. BanmogencTeme coseli ¢ MeTasiiaMy, YCI0BUSA NMPOTEKAHUS 3TUX
peakuuii. BzanmogencTeme coneii ¢ KMCNOTaMW, OCHOBaHMAMWU U consiMu. Vicnonb3oBaHne Tabnuybl
pacTBOPUMOCTY A8 XapaKTEPUCTUKU XUMUUECKUX CBONCTB COMENA.

O606weHne cBefleHM 06 oKcuaax, Ux Knaccuukaumm n XMMNUYeCKMX CBOCTBAX.

leHeTnYeckMe psALbl  MeTa/I/IOB W HeMeTa/lloB. [eHeTMYeckas CBA3b  MeXAy  Kaccamu
HeopraHU4yeckunx BeLLECTB.

OKUCNNTENBHO-BOCCTAHOBUTENbHbIE  peakuun. OKUCIUTEeNlb W BOCCTAHOBUTENb, OKWUCNEHWE W
BOCCTaHOB/EHMeE.

Peakuny MOHHOI0 06MeHa U OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakuun. CocTaB/ieHNe ypaBHEHUA
OKMNCNTEIbHO-BOCCTAHOBUTENIbHbIX peakLuil MeTOLOM 3/IEKTPOHHOI0 6anaHca.

CBoiiCcTBa MPOCThbIX BELLECTB - METa/I/IOB U HEMETA/I/IOB, KUC/OT U COMell B CBETe MpefcTaBneHnid 06
OKUCNNTEIbHO-BOCCTAHOBUTE/IbHbLIX Npoueccax.

JemoHcTpayun. WcnblTaHMe BewecTB UM UX PacTBOPOB Ha 3NeKTPOMPOBOAHOCTbL. [BUXKeHUe
OKpaLUeHHbIX MOHOB B 3/1IEKTPUYECKOM Mosie. 3aBUCUMOCTb 3/1IEKTPONPOBOAHOCTU YKCYCHOW KUCNOTbI
0T KOHLUEeHTpauuu. B3aummofeincTBMe LUMHKA C CEpPOi, CONAHOW Kucnotoid, xnopuaom megm (I1).
FopeHne marHusa. BaanmogelicTBMe X/TI0PHOR 1 CeEpOBOAOPOAHONM BOAbI.

Jla6opaTopHble onbITbl. 8. Peakunun, xapaKTepHble AN pacTBOPOB KWUCNOT (CONSAHOM UNW cepHOi). 9.
Peakuuu, xapaKTepHble 4151 pacTBOPOB Wienovei (TMAPOKCUAOB HaTpusa unu kaaus). 10. MonydeHne un
CBOMCTBA HepacTBOPMMOro OCHOBaHWSA, Hanpumep rugpokcuga mean (I1). 11. Peakunu, xapaKTepHble
QNS pacTBOPOB cosieit (Hanpumep, ans xnopuaa meam ().

12. Peakumun, xapaKTepHble [/11 OCHOBHbIX OKCUAOB (Hanpumep, 418 oKcua Kanbuus).

13. Peakumu, xapaKTepHble 4715 KUC0THbIX OKCUAO0B (Hanpumep, 415 YrineKncnoro rasa).

Tema 7. MpakTukym Ne 2. CBoiicTBapacTBOPOB 3/1IEKTPOAMTOB (2 u)l

6. VIoHHble peaKuumn. 7. YCnoBusa NpoTeKaHUs XMMUYECKUX peakuuili Mexay pacTBopamu
3M1eKTPONINTOB A0 KOHUa. 8. CBOlACTBAa KUC/NOT, OCHOBAaHW, OKCUA0B U coneid. 9. PelleHune
3KCMepUMeHTabHbIX 3a4au.

Ipun 2 4 B HEAEMO NPOBOAATCH TONbKO NpaKTuyeckue paboTbl 8 n 9.

ABToOpckasa nporpamma O.C.MabpuensHa:

Tembl Kypca KonnyecTBO 4acos
BeepeHune. lNMpegmeT XuMmuu 4
Tema 1. ATOMblI XUMUYECKUX 3NEMEHTOB 9
Tema 2. INpocTble BeLlecTBa 6
Tema 3. CoefMHEHUSA XUMNYECKUX 3/IEMEHTOB 14
Tema 4. N3meHeHUA, npoucxogdaiwiune ¢ 12

BeLLlecTBamMMm



Tema 5. lNpakTukym 1 3
Tema 6. PacTBopeHue. PacTBopbl. CBoiicTBa

pacTBOPOB 3/IEKTPOSINTOB 18
Tema 7. MNMpakTUKym 2 1
NToro 68 yvacos

B nporpammy O.C.IabpuensiHa BHeceHbl OMpefefieHHble WU3MEHEHWUs, KOTOpble, Ha MOW B3rnsg,
obecneynBaloT 60/1bLWYH 3PHNEKTUBHOCTb M Pe3yNbTaTUBHOCTb 00yYeHUA.

- «BBegeHne» 7 4yacoB BMecTO 4 3a CYET BKJ/IHOUYEHUS MPaAKTUYeCKOW M nabopaTopHOi paboT u3
npakTukyma 1, a Takxxe matepuana u3 Tembl 4 0 PU3NYECKUX N XUMUYECKNX ABMIEHNSAX.

- Tema 1 «ATOMbl XMMWUYECKUX 3NIEMEHTOB» YMeHblleHa A0 6 yacoB M3-3a MepeHoca MaTepuana o
BUAAX XMMUYECKOW CBA3UN B criefytoLyo TeMy «CTpoeHMe BellecTBa». Tyfa Xe BK/OUYEH maTtepuan o
TUNax KPUCTa/INYECKNX PeLleTOK, CTPOEHUN 1 CBOMCTBAX MPOCTbIX Y CMOXHbIX BELLECTB U3 TeMbI 3.
- Tema3. «BaxkHelilLlne KOMMYECTBEHHbIE XapaKTePUCTUKN B XUMUU». B 0TAE/bHYIO TeMY BbifefleHbl
NpoCTellne pacyeTHbIe 3afauyun, 4TO NO3BONSAET aKUEeHTUPOBATb BHMMAaHWE Ha BaXHOCTU [AaHHOro
Bonpoca. 3TO CBA3@HO C TeM, 4YTO B AAHHON Teme 3aK/afblBatOTCA OCHOBbI A7S1 PELUEHUS BCEX
pacyeTHbIX 3aZa4y Kypca XuMunu.

- Tema 4. «CoefMHEHNSA XUMWUYECKUX 3/IeMEHTOB» YMeHbLUeHa [0 6 4yacoB 3a CYET TOro, 4Tto
YaCTMYHO MaTepuasn 3Tol TeMbl Obls1 paCCMOTPEH paHee.

- Tema 5. «XMMUYECKMNE peaKLUU» He BKJOYaeT B ce6a BOMPoOC 0 (YU3NYECKUX ABMEHUAX, T.K. OH
paccmaTpmuBaeTca BO «BBeeHNU».

- Tema 6. «PacTBopeHune. PactBopbl. CBoIiCTBa pacTBOPOB 3NEKTPOINTOB» yBesiMyeHa go 21 4aca,
T.K. JaHHasA Tema ABASETCA Hanbosiee CNI0XKHOM B Kypce XuMum 8 Knacca.

Pa6ouasa nporpamma:

Tembl Kypca KonunyecTBO 4acos

BeegeHune 7

Tema 1. ATOMblI XUMUYECKUX 3NEMEHTOB 6

Tema 2. CTpoeHMe BelecTBa 9

Tema3. BakHellne KoTMUYECTBEHHbIE

XapaKTEePUCTUKN B XUMUU 4

Tema 4. CoefMHEHUA XUMNYECKUX 3/IEMEHTOB 6

Tema 5. XuMunyeckue peakuum 11

Tema 6. PacTBopeHue. PacTBopbl. CBoiicTBa 21

pacTBOPOB 3/IEKTPO/INTOB

Pe3epBHOe Bpems 4

NToro 68

Tembl Kypca lMpakTnyeckne JlabopaTopHble KOHTPOJIbHBI
paboThbl paboThbl e
paboThbl

BeegeHue 2

Tema 1. ATOMbI XUMNYECKUX 3/IEMEHTOB

Tema 2. CTpoeHMe BelecTBa 1

Tema3. BaxkHeline KoNMUyecTBEHHbIE
XapaKTepUCTUKU B XUMUN

Tema 4. CoeiMHEHUA XUMNYECKUNX 1
3/IeMEHTOB

Tema 5. Xumnyeckue peakuum 3 1
Tema 6. PacTBopeHuMe. PacTBopbil. 1 5 1

CBolicTBa pacTBOPOB 3/1IEKTPO/INTOB
NToro 1 10 4



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 NMNJTIAHNPOBAHWE

OCHOBHbI€ 3/1eMEeHTbI
cogep>kaHus

MpeameT xmun. MeTofdbl
NO3HaHUS B XUMUW. ICTOUHNKMK
XUM. NHpopMaLmn, ee
noslyyeHve, aHam3 1
npescTaBneHve pesyibTaToB.
INoHATWE 0 XM.3N1EMEHTE U
thopmax ero CyLLeCTBOBaHMA:
CBOOOAHbIX aTOMax, NPOCTbIX U
CMOXHBIX BellecTBax. CpaBHeHMe
CBOICTB TBePAbIX
KPUCTas.BELLECTB U PacTBOPOB.
MpaBuna TeXHNKM 6e30MacHOCTM
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
BO3HWKHOBEHUS 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 XMW,
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

NepuoaNYecKoii 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.

KoMOMHUPOBaHHbIM 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 rpynnbl,
HoMepa nepuoja.

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

Tema 2. CTpoeHue BewlecTBa (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/chemistry/blog/1944

«M30TOMbI». YMETb OMpefensaTb
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
OGMHapHbIX COeAMHEHWNIA.

VIoHbI MOMOXNTENbHBIE U
oTpuuaTenbHble. ObpasoBaHme
MOHOB. NMoHATNE 06 NOHHO
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 MeXay coboi -
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/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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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
NMOBTOPEHUS MaTepuaia no
Temam 1u 2.

PeLueHMe 3a1a4 1 yNpaxXHEHWIA.

YpokK 0606LeHUNA 1
cucTemMaTu3aUUn 3HaHWA

BbIsBNEHWEe 3HAHWIA, YMEHWIA,
CTeneHu YCBOEHWUS 3HaHWIA Mo
YPOK NPOBEPKM 1 KOPPEKLMM  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 00bSACHATb
3aKOHOMEPHOCTU U3MEHEHMS
CBOICTB 3/1EMEHTOB B npegenax
MaU/ibIX MEPUOAOB N TNaBHbIX
noArpynn, onpeaensTe T1n
XUMWYECKOI CBSI3N B
COeAVIHEHNSAX, BUL,
KPUCTa/I/TMYECKON PeLLIETKM,
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 MOHATUE «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 U3yyeHrsi HOBOTO
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.

OKengbl: UX COCTaB U Ha3BaHUS.
CocTtaBneHue hopMys OKCUAOB.

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

KOoMOMHMPOBaHHBbI YPOK
OcHoBaHuS1. OcHOBaHUS, UX COCTaB U
HasBaHus. Knaccudmkaums no
pacTBopMMOCTU B Bofe. MoHATME
06 MHAMKaTOopax U KaueCTBEHHbIX

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

cUcTEMaTU3ALMN 3HAHWIA 1
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
peakLusi», 3aKOH COXpaHeHUst
MacChbl BELLIECTB. YMETb
COCTaB/ISATb YpaBHEHWS
XUMNYECKUNX peaKkLiA.

3HaTb onpefenieHns NOHATUIA
«PeaKLUM COeANHEHMS»,


http://school-collection.edu.ru/
http://school-collection.edu.ru/
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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 peaKLuii
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 -
3NeKTPOn3 BoAbl. Peakumm
COeAVHEHUS - B3aUMOfENCTBME
BObl C OKCUAAMWN META/IIOB U
HemeTannoB. [NoHATHE
«rNApoKcUabI». Peakuuun
3aMeLLeHns - B3aMMOofeicTBme
BObl C MeTa/1namMn. PeaKumu
obMeHa - rmaposnn3 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 KnaccuuumpoBaTb
XVUM.peaKLMm 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 13yYeHNsi HOBOr 0
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 no

KO/M4yecTBY, 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.peakLuii, 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 13yYeHUs HOBOIo
MaTepuana

OCHOBHbIE MOJI0XKEHUS
TEOPUW 3NEKTPOSIUTNYECKON
avccoupnaumn.

Kom61HMpoBaHHbI YPOoK
VIOHHble ypaBHEHNSI
peaKkLmun.

YPOK U3y4yeHnsi HOBOI0
MaTtepuana, ypoK
NPUMEHEHNS 3HAHWIA 1
YMeHUI

Okeuabl.

YPOK U3yYeHUs HOBOIo
marepuasna, ypoK
NPUMEHEHNS 3HAHWIA 1

YMeHU

Kucnotbl B cBeTe T/ U

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

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

MoHATMe 06 3, DneKTponnUTbl 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://iwww.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/
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55

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 U3y4eHrs1 HOBOI 0
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 3anncbiBaTb
YpaBHEHUS peaKui,
XapaKTepU3yHLLMX CBONCTBA
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cucreMmatTmnsayin 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
M3y4deHHOro mMartepunia

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: yuyebHUK ansa obuieobpasoBaTesibHbIX yupexieHuin / O C. MabpuensH. - 2-e
n3g., ctepeotun. - M: «poda», 2013

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

Xumuns. 8 Knacc: KOHTPO/IbHbIE M NMPOBEPOYHble paboTbl K yvebHnKy O C. MabpuensHa «Xumus. 8 Knace» /
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 yyvyebHmnky 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.: M3gaTenbcTBO «3K3ameH», 2004. - 159, [1] c. (Cepus «YuebHo-
MEeTOLNYECKNI KOMMMEKT).

«EfnHaga konnekuusa Lingposbix ObpasoBaTenbHbIX PecypcoB» (Habop LUpoBbIX pecypcoB K
yuyebHukam 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 AMCTaHLWMOHHOro o6pasoBaHms

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