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MoAcCHUTENbHAA 3annuckKa

Pabouasa nporpamMmMa no xummum ana 11 knacca coctas/ieHa Ha OCHOBE (befiepasibHOro KOMMOHeHTa
rocyapCTBEHHOrO0 CTaHAapTa OCHOBHOIO 06wWero 06pa3oBaHUs, YTBEPXAEHHOTO MPUKa3oM
MuHucTepcTBa o6pasoBaHnsa P® Nel089 ot 05.03.2004, npumepHOl NporpamMmmbl OCHOBHOIO 06LLEr0
o6bpa3oBaHMA MO XUMWUW [NA CpefHeil LWKonbl, aBTopckoh nporpammbl O C. [abpuensHa. W
OpUeHTMpOBaHa Ha paboTy Mo y4yebHMKY  Xumusi. Ba3oBblii ypoBeHb. 11 knacc: y4eOHuK /
O.C.MabpuensH - M.: Opodga, 2014

HopmaTnBHble JOKYMEHTbI A1 COCTaB/IEHUA NPOrpamMmmb:
 defepanbHOro 3akoHa oT 29.12.2012r. Ne 273-®3 «06 o6pa3oBaHMM B Poccuitckoi
degepaunn»;
# [ocygapcTBeHHas nporpamma Poccuiickoin ®eaepauymmn «Pa3sutue obpasoBaHus» Ha 2013-2020
rogs!;
o Ycras BOY rumHasum Ne 66 MMpumopckoro paioHa CaHkT-IMeTepbypra (HoBas pefakums),
cornacoBaH [naBoli agmuHucTpauum lMpumopckoro paiioHa CaHkT-lMetepbypra 27.03.2015 r.,
yTBEPXAeH pacropskeHnem KomuteTa no obpasoaHuto ot 20.04.2015 r. Ne 1891 -p;

# Ob6pa3oBartenbHas nporpaMmMa 0CHOBHOMo 06wero obpasosaHus (PKIOC) FBOY rumHasnm Ne 66
Mpumopckoro paioHa CI6, npuHATON Ha 3acedaHum [Neparormnyeckoro CoseTa 28.04.2017,
npotokon Ne 6, yTBep>KaeHHON anpekTopom 16.05.2017, npuka3 Ne 255;

# Ob6pasoBartenbHas nporpamma cpefgHero obuero obpasosaHus (PKIrOC) NbOY rumHasum Ne 66
Mpumopckoro paioHa CI6, npuHATON Ha 3acedaHum lMNeparormnyeckoro CoseTta 28.04.2017,
npotokon Ne 6, yTBep>KaeHHO anpekTopom 16.05.2017, npuka3 Ne 255;

¢ O6pa3soBarefibHas nporpaMMa 0CHOBHOro o6uiero obpaszosaHus (ProC) NrbOY rumHasum Ne 66
Mpumopckoro paioHa CI16, npuHATOM Ha 3acefaHumn lNeparornyeckoro Coseta 28.04.2017,
npoTokon Ne 6, yTBepXAeHHOI AnpekTopoM 16.05.2017, npuka3 Ne 255;

¢ @egepanbHbIi  MepeyeHb  YYeOHWKOB, PeKOMEHLOBaHHbIX (4ONYLEeHHbIX) MWHUCTEPCTBOM
obpa3oBaHMA K  WCMOMb30BAHUIO B 00pA30BaTefIbHbIX  YUPEXAEHMUAX,  peasin3yroLinx
obpasoBate/ibHble MporpaMmMbl 06Lero obpasoBaHusa Ha 2016-17 yyebHbI rof, YTBEPXKAEHHbIN
npmkasom MO un Haykun P® Ne 253 ot 31.03.2014 r.;

# YyebHblli nnaH FBOY rumHasnm Ne 66 Ha 2017-2018 y4yebHbI rof,

Llenn n 3agaun
N3yyeHne xummnm B CcTaplwein WKone Ha 6a30BOM YPOBHE HAMPaBNEHO Ha AOCTUIXKEHUE
cnefyrowmx uenen:
OCBOEHME 3HAHWUI 0 XMMNYECKOW COCTaBNAIOLLEN eCTECTBEHHO-HAYYHOW KapTUHBbI MUPa, BaXXKHENLLINX
XMMUYECKMX MOHATUAX, 3aKOHAX U TEOPUSX;

oBniageHne ymMeHUnAMM NPUMEHATb MONYYEHHblE 3HaHUA AnA4 00BbACHEHMSA pa3Hoo6pa3Hb|x
XUMUYECKNX $SIBNEHWA W CBOWCTB BeLeCTB, OUEHKW pPOIN XUMUKN B pPa3BUTUMN COBPEMEHHbLIX
TEXHOMOTUIA 1 nosly4eHn HOBbIX MaTepnanos;

pasBWUTME MO3HABATe/NlbHbIX WHTEPECOB U  WHTENNEKTYaslbHbIX CMNOCOGHOCTE B  mpouecce
CaMOCTOSTENIbHOTO MPUOBGPETEHNS XUMUYECKUX 3HAHWUIA C UCMOMb30BaHWEM Pa3/IMYHbIX MCTOYHUKOB
VH(OpMALLMK, B TOM YKC/e KOMMbIOTEPHBIX;

BOCMUTaHNE YBEXAEHHOCTU B MO3UTUBHOW POMM XUMWUM B >KU3HW COBPEMEHHOrO O0O6LLEeCTBa,
HEOOX0AMMOCTU XMMUYECKN TPAMOTHOT0 OTHOLLIEHWS K CBOEMY 3[I0POBbIO M OKPYXKaloLLeli cpeag;

NPUMEHEHNE MOJIYYEHHbIX 3HAHWA U YMEHW AN1d 6e30MacHOro MCNonb30BaHUA BELLECTB W
mMaTepuasnioB B ObITy, CeIbCKOM XO35ACTBE M HA MPOM3BOACTBE, PELUEHMS MPaKTUYeCKMX 3ajay B
MOBCEAHEBHON >KWU3HW, MNpeaynpexneHnus SBNeHWA, HaHOCALWMX Bpej 340POBbIO  YesioBeka W
OKpY>KatoLLen cpege.

CofepxaHune Kypca o6uieli xumumn 11 Knacca Hanpas/ieHO Ha peLleHne 3afaqn MHTerpauumn 3HaHuii
yyalmnxcs no HeopraHMyeckom 1 OpraHNYecKon XMMUN ¢ Lenbio POPMUPOBaHUSA Y HUX eAUHOWA
XMMMYECKON KapTuHbI Mupa. Begylias ngea Kypca - eAMHCTBO HEOPraHUYeCKON 1 OpraHnyecKoi
XVMUMN Ha OCHOBE OOLLHOCTW MX MOHATUIA, 3aKOHOB 1 TEOPUIA, a TaKXKe Ha OCHOBE O6LLMX MOLXOLO0B U
KnaccugmkaLmm opraHM4ecknx n HeopraHMYecKnx BeLLeCTB M 3aKOHOMEPHOCTSAM MPOTEKaHUS
XUMUYECKUX PeakLnin Mexay HUMK.



MecTo npegmeTa B y4e6HOM niaHe

B cootBeTcTBUM C  (pegepasibHbIM  6a3nUCHbIM  Y4Y4EOHbIM  M1aHOM 15 OCHOBHOIO 06LLero
06bpas3oBaHMsA W B COOTBETCTBUM C y4ebHbIM niaHoMm MBOY rumHasum Ne 66 nporpaMmma paccumTaHa
Ha npenofjasaHue Kypca xumuu B 11 knacce B 06beme 68 yacos, T.e. 2 yaca B Hefeno. BTopon yac B
Hefeno [ob6aBfieH 3a CYET PernoHanbHOro KOMMOHEHTa. B 3aToM cnydyae y ydyawimxcs nosiBnsercs
BO3MOXXHOCTb He «MPOXOAUTb», & U3yyaTb, HE 3HAKOMUTLCS C COAepXKaHWeM NpeameTa, a XOpoLLo ero
3HaTb. OCOBEHHO BaXKHO 3TO A1 TeX y4yallnxcs, KOTOpble He UMEM BO3MOXHOCTU U3yyaTb XUMMWIO
Ha yrny61eHHOM YPOBHE, HO TeM He MeHee cObMpatoTCs chaBaTb efMHbIA FOCYAapCTBEHHbIV 3K3aMeH
no XMMuMN.
B npouecce 0CBOEHWA MNporpammbl Kypca XMMWW A1 OCHOBHOW LUKOMbI yvalijmecs OBNajeBatoT
YMEHUAMWN CTaBUTb BOMPOCHI, Habnto4aTb, 0OBACHATL, KnaccUULMpoBaTb, CPaBHMBATb, MPOBOAWUTHL
9KCNEePUMEHTbI Y MHTEPNPETUPOBaTL BbIBOAbI HA MX OCHOBE, OMpPefeNnsTb UCTOYHUKN XUMUYECKOM
MH(opMaL MK, nosy4vaTb M aHaiM3MpoBaTb ee, a Takke rOTOBUTb HA 3TOM OCHOBE COOCTBEHHbIN
MHHOPMALMOHHBIA NPOAYKT, NPE3eHTOBATb ero U BECTU AUCKYCCUIO.
HecmoTpa Ha TO, 4TO npefnaraemas nporpaMMa HOCUT OOLLEKY/NbTYPHbIA XapakTep W He CTaBUT
3agiauy npoteccnoHanbHOM NOAIOTOBKY yUallMXcs, TeM He MeHee OHa NO03BO/SET UM ONpeaenunTbes ¢
BbIGOPOM BbICLLEr0 Y4EOHOr0 3aBefeHus.

Yyauimecs f0/DKHbI 3HATb/NOHUMATb, YMETb:
- BXKHeWLmne XMMn4ecKme NOHATUA: BELLECTBO, XMMUYECKUIA 3/1IeMEHT, aTOM, MONEKYNa,
OTHOCUTE/IbHbIE aTOMHasA U MOJIEKYNAPHAA MacChl, NOH, anfoTPONuUs, U30TOMbI, XMMUYECKaA CBA3b,
3N1EKTPOOTPMLATENBHOCTb, CTEMNEHb OKUC/IEHNS, B/IEHTHOCTb, MOJIb, MO/IIPHas Macca, MONSPHBIi
06beM, BelllecTBa MOMEKYNSAPHOT0 U HEMONEKYNAPHOrO CTPOEHWUA, PacTBOPbI, 3NIEKTPONT,
He3aNeKTPONUT, INEKTPONUTUYECKAA AMccoLmaLmsa, OKUCINTENb U BOCCTaHOBUTE/b, OKUCNEHNE U
BOCCTaHOBJ/IEHME, TEN0BOW 3P (EKT peakLnn, CKOPOCTb XUMUYECKOI peakLumm, KaTaamns, XMMnyeckoe
paBHOBeECHE;
- OCHOBHbIe TEOpUN XUMUU: TeopUa CTPOEHNSA opraHnyecknx sellects A.M. byTneposa,
XUMMWYECKO CBA3W, 3NEKTPONUTUYECKON AMCCOLMaLUN; - OCHOBHbIE 3aKOHbI XUMWUWN: COXPaHeHUs
Macchl BeLLecTB, NOCTOAHCTBA COCTaBa, NePUOANYECKUNIA 3aKOH;
- BaXKHelLIne BellecTBa M MaTepuasibl: OCHOBHble MeTa//ibl U CNaBbl, CepHas, CoMsHas, a3oTHas U
YKCYCHasl KUCNOTbI; LeNoYn, amMmmak, MUHepasbHble YA0OPEHNA; YKCYCHaa KUCNO0Ta, MeTaH, 3TU/EH,
aueTuneH, 6eH30M, 3TaHO/, XXMPbI, Mblna, rNOKO03a, caxapo3a, Kpaxmas, Knetyarka, 6enku,
NCKYCCTBEHHbIE U CUHTETUYECKNE BOMIOKHA, Kay4yyKu, NniacTmacchl;
yMeTb:
- Ha3blBaTb M3yYeHHble BELLECTBA MO «TPUBUAIbHON» WA MEXLYHAPOAHOW HOMEHKNATYPE;
- ONpefAensTb BaIEHTHOCTb U CTENEHb OKUC/EHNUS XUMUYECKUX 3/IEMEHTOB, TUM XMMWUYECKON CBA3MN B
COefIMHEHMSX, 3apaf MOHa, XapaKTep cpefbl B BOAHbIX pacTBOPax HeOPraHWYeCKUX COeAMHEHWA,
OKUCNUTENb N BOCCTaHOBUTEIb;
XapaKTepn3oBaTh: 3IEMEHTbI MasibiX NEPUOLOB NO UX MOMIOXKEHNIO B NEPUOANYECKON CUCTEME
O.N.MeHpeneeBa, 06Lie XMMUYECKME CBOCTBA METa//I0B, HEMETANI0B, OCHOBHbIX KNacCoB
HeopraHM4yecknx CoeanHEHNI;
- 00BACHATL 3aBUCMMOCTb CBOWCTB BELLECTB OT MX COCTaBa U CTPOEHUS, NPUPOLY XMMUYECKO
CBA3U, 3aBUCUMOCTb CKOPOCTU XMMMUYECKOIN peakuumn 1 NooXKeHUs XMMUYECKOro paBHOBECUSA OT
PasNUyHbIX PaKTopoB;
- BbINO/IHATb XMMWYECKUNIA 3KCMEPUMEHT MO Pacno3HaBaHWIO BAXXHENLLNX OPraHUYecKnX v
HeopraHM4ecKnx BeLLecCTB;
- MPOBOAUTL CaMOCTOATE/IbHbIV MOUCK XMMUYECKON MH(OPMALMK C UCMO/Ib30BAHEM Pa3INYHbIX
MCTOYHMKOB (Hay4YHO-MOMYNAPHBIX U3[aHNIA, KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa);
MCNONb30BaTb KOMMbIOTEPHbIE TEXHONOTUN 15 06pabOTKM M nepefayn XMMUYECKOW MHopMaLum v
ee MpefCTaBeHNs B Pa3NNYHbIX opmMax;
NCNosb30BaTb NPUOBGPeTEHHbIE 3HAHUA U YMEHUS B MPAKTUYECKOW AesATeNIbHOCTU U
NOBCEAHEBHOW XWU3HW:

. ANS 06bACHEHUA XUMMUYECKUX SBNEHWIA, MPOUCXOASALLMX B NPUPOAE, ObITY M Ha NPOM3BOACTBE;

. onpeaeneHns BO3MOXHOCTY NPOTEKaHUS XMMWUYECKUX NMPEBPALLEHNIA B Pa3fIMUHbIX YCNOBUSX
W OLLEHKW WX NOCNEeACTBUIA;

. 3K0NIOrMYECKN rpaMoOTHOrO MOBEAEHNSI B OKPYXKatoLLet cpefe;



. OLLEHKMN BIMSIHWUSA XMMUYECKOTO 3arpsisHeHNS OKPYXKatoLLEein cpedbl Ha OpraHn3M YenoBeka U
APYTUe XNBble OpraHn3mbl;

. 6e30nacHOro obpalleHuns ¢ roproYMMm 1 TOKCUYHBbIMU BellecTBaMu, 1abopaTtopHbIM
o0bopyaoBaHWEM;

. KPUTUYECKOMN OLEHKUN JOCTOBEPHOCTU XUMUYECKOM MH(OpPMaLK, NOCTyNatoLei U3 pasHbIxX
NCTOYHUKOB.

O6Lwas xapakTep1cTMKa y4ebHoOro npegmerta

B cooTBeTcTBUM C DefepasibHbIM OCYAapCTBEHHbLIM 06pa30BaTe/IbHbIM CTaHLApPTOM OCHOBHOIO
obliero o06pa3oBaHMsA yualimecs [LO/MKHbI  OBNafeTb TakKMMU  NO3HaBaTe/lbHbIMU  YYeBHbIMU
[ecTBUAMM, KakK yMeHve (hopMynupoBatb NpobiaeMy M runotesy, CTaBUTb Len W 3agadvn, CTPOUTb
nNaHbl AOCTWXEHWUs Leneid M peweHns NocTaBNeHHbIX 3adad, MPOBOAMTL 3KCMEPUMEHT U Ha ero
OCHOBE [enaTb BbIBOAbl M YMO3aKIHOYEHUA, MPeACTaBNATb UX WM OTCTamMBaTb CBOK TOUKY 3peHus.
Kpome 3Toro, yuauimecs LO/KHbI OBNafeTb Y4ebHbIMU AelCTBUAMMK, MO3BONAIOWMMA UM LOCTUYb
JMYHOCTHbIX, MPeLMETHbIX 1N MeTanpeLMeTHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaTos.

Mpegnaraemas nporpamma no XMMUKU PackpbiBaeT BKaZ y4e6HOro npefmeTa B LOCTUXKEHUE Lenei
OCHOBHOrO 06Liero o6pa3oBaHna 1 ONpeaenseT BaXXHENLLNE CoAepXXaTe/lbHble TMHUN NpeaMeTa:

- «BeLLeCTBO» - 3HaHMEe O COCTaBe W CTPOEHMU BELLECTB, WX CBOWCTBAX M 6GMONOrMYECKOM
3HayYeHun;

- «XMMWYECKasa peakuusa» - 3HaHWe O MpeBpalLleHUAaX OAHWX BeLLecTB B Apyrue, YCnoBUaX
NPOTeKaHNsa TakKUX NpeBpaLleHnii 1 cnocobax ynpaBneHns peakuusamu,;

- «MNPVMEHEHWe BeLLeCTB» - 3HaHWe K OnbIT 6e30nacHOro obpalleHUs C BellecTBamu,
martepvanamu n npoweccamu, He06XoANMbIMU B ObITY WU Ha NPOU3BOACTBE;

- «A3bIK XMMUW» - OMNEpPUpPOBaHME CUCTEMOIN BaXKHEMLUMX XUMUYECKUX MOHATUM, 3HaHue
XMUMWUYECKON HOMEHKNATYPbI, a TaKXXe BNageHne XMMUYecKon CUMBOINKONA.

[aHHas paboyas nporpamma MOXeT ObITb peann3oBaHa MPU WUCMOb30BAHUU TPAAULMOHHOW
TEXHONMOTUN O6YyYeHUs, a TakXKe 3/EMEHTOB COBPEMEHHbLIX 006pa3oBaTe/lbHbIX TEXHOMOMMUNA,
nepesoBbIX (HOPM M MeTOA0B 00y4eHMs, TakMX Kak MpPo6/MeMHbI MeToh, pas3suBaroLlee obyueHue,
KOMMNbIOTEPHbIE TEXHONIOTUN, TECTOBbLIA KOHTPO/Ib 3HAHWIA W [p. B 3aBUCMMOCTU OT CK/IOHHOCTER,
noTpebHOCTel, BO3MOXHOCTEN 1 CNOCOBHOCTEN KaXKA0ro KOHKPETHOrO Kacca B napasnenu.
i3meHeHnd, BHeCeHHbIe B nporpammy  O. C. abpuensHa. Tak Kak nporpamMmma
O.C.l'abpuensHa npefycmatpusaeT 1 4ac B Heflento, a B COOTBETCTBMM C y4yebHbIM nnaHom BOY
rMMHasuy Ne66 oTBOAMTCA fABa 4aca, TO YBE/IMYEHO BPeMA W3y4vyeHMA BCex Tem. Kpome 3Toro
HECKO/IbKO U3MeHeH MopsaLoK U3yYeHUs MaTepuana B COOTBETCTBMM C TEKCTOM YUYeOHUKA.

OcHOoBHOe cofepykaHue yyebHoro Kypca

Tema 1. lMepnoanyecKmnin 3aKoH U CTPOEHME aToMa.

CTpoeHne aTomMa. ATOM - cnoxkHasa yactmua. OTKPbITUE 3/IEMEHTaPHbIX YacTUL, U CTPOEHUA aToMma.
Afpo atoma:  NPOTOHbl M HENTPOHbl.  M30TOMbl.  ONEKTPOHbl.  DNEKTPOHHAs  060/104Ka.
DHepreTuyeckuii yposeHb. Opbutanu: s-, p- u d-opbuTtann. PacnpefeneHne 371eKTPOHOB MO
3HEepreTUYeCKM YPOBHAM U OpOuTansam. INEeKTPOHHblE KOH(PUrypauum aTtoMOB XWM.3/IEMEHTOB.
BaneHTHblE BO3MOXKHOCTN aTOMOB.

MepnoAnyecKunii 3aKOH M CTpoeHne aToma. COBpeMeHHOe MOHATME XMM.3nemeHTa. CoBpeMeHHas
(hopMy/nMpoOBKa MEpUOLMYECKOro 3akoHa. [lpuymMHa nNepuogMyHOCTM B W3MEHEHUW CBOWCTB
XUM.3/1eMEHTOB. OCO6EHHOCTU 3aro/IHEHUSA 3HEPreTUYECKMX YPOBHEN B 3MEKTPOHHbLIX 060/104KaX
aTOMOB NepexofHbIX 3/1EMEHTOB. 3NEKTPOHHbIE CEMECTBA 3/IEMEHTOB.

OTkpbiTHe O.W. MeHgeneesbiM MNepUOAMYECKOro 3akoHa. [lepBble MOMbITKM  KnaccUUKaLmm
XVM.3N1EMEHTOB. BaxHeMNlme MNOHATUA XUMUW: aToM, OTHOCWUTE/IbHAs aTOMHas W MONeKynspHas
maccol. OTkpbiTne [O.V.MeHfeneeBbiM NepuOAMYECKOro 3akoHa. [lepumofuyeckuMin 3aKOH B
thopmynuposke O./.MeHpeneesa.

Mepuoanyeckass cuctema [.M.MeHgeneesa. [lepuogmyeckas cuctemMa KakK — rpaduyeckoe
0TO6GpaxeHMe NepuoamnYeckoro 3akoHa. PasnuyHble BapuaHTbl MNepuognyeckoil cuctemMsl. Mepuogsl v
rpynnbl. 3HayeHVe NeproanYecKoro 3akoHa u MNMepruoanyeckon CUCTEMBI.

Tema 2. CTpoeHue BellecTBa.

KoBaneHTHasa xumuueckas cBA3b. [MOHATME O KOBaneHTHOM cBA3WM. OOLias 31eKTpPOHHas mnapa.
KpaTHOCTb KOBa/IeHTHOM CBS3U. DNeKTpoOTpULaTeNIbHOCTb. epekpbiBaHUE 3/EKTPOHHbLIX 06/1aK0B,
6- u n-ceasn. KosaseHTHas nonspHas v HenonspHas cBA3b. OBMEHHbIA M [OHOPHO-aKLENTOPHbIN



MeXaHu3M o06pa3oBaHWA CBA3W. BellecTBa MONEKYNSPHOro U HEMOSIEKYNAPHOIO0 CTPOeHWs. 3aKOH
MOCTOSHCTBA COCTaBa /19 BELLEeCTB MOJIEKYNSAPHOIO CTPOEHUS.

NoHHas xumuyeckas cBsisb. KaTWOHbI 1 aHUOHbI. IOHHas CBA3b U ee CBOWMCTBA. VIOHHas CBA3b Kak
KpaliHWin crly4yain KoBaseHTHOW NONSIPHON cBA3N. OTHOCUTENbHOCTb [eNEHNSA XMM.CBA3E Ha TUMbI.
MeTannuyeckas xumuuyeckas cBssb. OO6WMe (U3NYecKne CBONCTBA MeTaN/IOB. 3aBUCUMMOCTb
3/1eKTPONPOBOAHOCTM MeTa/I/I0B OT TemnepaTypbl. Cnasbl.

BogopoaHasa Xumuueckas cBAsb. BopopofHas CBS3b Kak 0COObI Cly4vail MeXMONEKYNspHOro
B3auMofeiicTBMsA.  MexaHusm ee  o06pa3oBaHWs W BAMSHME  HA  CBOWCTBA  BELUECTB.
BHyTpuMoOnekynapHas BOLOPOAHAsA CBA3b U ee BMONOrmyeckas posb.

ArperaTHble COCTOAHMA BewecTBa. las3bl. 3akoH ABoragpo. MonsipHblii 06beM ras3oo6pasHbIX
BeLLleCTB. XKnAKoCTH.

Tunbl KpUcTanNIMYecknx peweTok. Kpuctannnyeckasa pewletka. VIoOHHble, MeTaiIMyeckne, aTOMHbIe
1 MONEKYNAPHbIE KPpUCTaNNYeckue pelleTkn. Annotponusa. AMopHbIe BELLeCcTBa, UX CBOMCTBA.
UucTble BewecTBa M cmech. CMecU U XUMUYECKUe COeauHeHWs. [TOMOreHHble U reTeporeHHble
cmecn. MaccoBas U 06bemHas [0ns KOMMOHEHTOB B cmecu. MaccoBas [ons npumecein. PelueHue
3afjay Ha MaccoBylo [ON0 NPUMECENA.

AucnepcHble cucTemsbl. MoHATUE AncnepcHOl cucTembl. JucnepcHas hasa v AUCNepCUoHHas cpeja.
Knaccuthmkauma amcnepcHbix cucteM. KonnougHble AUCNepcHble CUCTEMbl. 30U U renin. 3HayeHue
ANCMEPCHBLIX CUCTEM B MPUPOLE U XKU3HW YENOBeKa.

Tema 3. XumMunyeckmepeakumm.

Knaccurkaums xummnyeckmx peakumin. Peakumm, naylime 6e3 n3mMeHeHNs cocTaBa BellecTBa.
Knaccuukaums no 4icny n coctaBy pearmpyrolmx BeLecTB U NPOAYKTOB peakLun B OpraHUYecKoi
N HEOPraHWYECKOA XUMUMN.

TennoBoi athheKT XUMUYECKUX peakLmii. IK30- 1 IHA0TEPMUYECKME peakuun. TepMOXUMUYecKme
ypaBHeHUs. PacyeT KonnyecTsa Ten/oTbl N0 TEPMOXUMUYECKUM YPaBHEHUAM.

CKOpOCTb XMMUYECKMX peaKLuil. MoHATME 0 CKOPOCTU XUMUYECKNX peakumid. 3aBUCUMOCTb CKOPOCTH
peakuuii 0T pasMyHbIX (DaKTOPOB. 3aKOH [eiCTBYOLWMX Macc. PelleHne 3aa4 Ha XUMUYECKYHO
KUHETUKY.

KaTanu3. Katanunsatopsl. Katanus. MNpumepbl KaTaIMTUYECKUX MPOLLECCOB B NPOMbILLIEHHOCTH,
TeXHUKe, ObITy. ®PepMeHTbl. [pUMeHeHre KaTannm3aTopos 1 (hepMEHTOB.

XumMmunyeckoe pasHosecue. ObpaTrMble 1 HeobpaTUMble peakuun. XMMUYECKoe paBHOBECUE U
Cnoco6bl ero cMeLLeHns. NMoHATME 06 ONTUMAsbHBIX YCNOBUAX MPOBELEHUS TEXHONOTMYECKOro
npotiecca.

Teopus aneKTPOAMTUYECKONW auccoumanmn. dNeKTPONUTbI U HEINeKTPoNuUTbl. CTeneHb
3NEKTPONUTUYECKOW Auccoumaumnm. CunbHble 1 cnabble 31eKTPONUTLI. Y paBHEHUS AUucCoLmaLnn.
MexaHun3m guccoymaummn. CTyneHyaTtas guccoumanmns. Y CnoBus TeHeHNs peakuuin mexay
3ANEKTPONUTaMN A0 KOHLA.

Mmaponus. Cnyyan rnaponusa conein. Peakums cpefbl B pacTBope conei. M'maponns opraHnyecknx
BELLIECTB.

OKMCNNTEeNbHO-BOCCTaHOBUTENbHbIE NpoLecchl. OKNCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeakLmK.
OkucnuTens 1 BoccTaHoBUTEb. OKUCNEHWE 1 BOCCTaHOBMeHMe. CocTaBneHne ypasHeHuii OBP
MEeTOA0M 3/1eKTPOHHOr0 6aiaHca.

AnekTponus. O6LMe crnocobbl MNOMYyYEeHUS METANINIOB Y HEMETa/IIOB. DNEKTPO/N3 PacTBOPOB U
pacnnaBoB 3/IEKTPOIUTOB. DNEKTPOSIUTUYECKOE MOyUYeHUe antoMUHNA. TpaKTUYECKoe 3Ha4eHme
3/1eKTpONn3a.

Tema 4.BeujecTBa 1 Ux CBOCTBA.

Knaccudgmkaums HeopraHM4ecknx n opraHMYecKmnx BeLLEeCTB.

OO6Lime cBoicTBa MeTannoB. XMMMUYEeCKMe CBONCTBA METa/INIOB KaK BOCCTAHOBUTENEN.
DNEKTPOXUMUNYECKUIA pA HaNpPSXKeHUA MeTa/I/IOB M €ro UCMO/b30BaHWe. B3aumogeiicTBme MeTanioB
C HemeTannaMu, BOLOW, KMCNOTamMu 1 pacTBopaMu coneil. MeTtannotepmus.

Kopposusa meTannos kak OBP. Cnocobbl 3awuTbl METa/1/I0B OT KOPPO3UK.

O6Lime cBoicTBa HEMeTann0B. XMMUYECKME CBONCTBA HEMETANNIOB KaK OKUC/UTENEN.
B3aumogelicTeue ¢ MeTanniamu, BOAOPOAOM U ApYTruMy HemeTannaMmu. CBOMCTBA HEMETaI0B Kak
BOCCTaHoBUTeNel. B3anmogelicTBue ¢ NPOCTbIMU U CIOXKHBIMU BELLECTBAMU-OKUCTUTENSAMN.

Okcuppl. Knaccumkaums oKCUA0B U XUMUYECKUe CBOWCTBa.



KncnoTbl B cBeTE Teopun 3NeKTPOINTUYECKON auccoumaummn. ObLimne CBOMCTBA HEOPTraHUYeCKUX 1
opraHmyeckux kucnot. Cneunduyeckme CBONCTBA a30THOM, KOHLEHTPMPOBAHHOWN CEPHON 1
MypaBbWHOI KWC/OT.

OCHOBaHMA B CBETE TEOPWM 3NEKTPONNTUYECKOA Anccoumannm, nx Knaccugpukauusa n oouime
CBOWCTBA. AMWHbI KaK OpraH14eckne OCHOBaHMS.

Conwv B CBETE TEOPUM 3NEKTPONMTUYECKOI AuccoLmaLnm, nx Knaccudukaumsa n obLive cBOCTBa.
"eHeTMYeCKWIA pag MeTana n HemeTanna. B3aMocBA3b HEOPraHNYeCKUX U OpraHnYecknx BeLLecTB
3aknoyeHune. MepcnekTyBbI Pa3BUTUS XMMUYECKOW HayKN Y XMMUYECKOr0 MPOMU3BOACTBA. XUMUS 1
npo6sema oxpaHbl OKPYXXatoLLEen cpeapbl.
TemaTuyecKkoe nnaHupoBaHme (2 yaca B HefeNt):

Tembl Kypca KonnyecTBO 4yacos
Tema 1 MNepnoanyecKnin 3aKoH 1 CTpoOeHMe aToma 6
Tema 2. CTpoeHue BeLecTBa 18
Tema 3. XvMnyeckune peakuun 20
Tema 4. BewecTtBa 1 UX CBONCTBa 19
Pe3epBHoe Bpemsa 5
WNToro 68
Tembl Kypca MpakTnyeckune paboTbl KOHTpO/IbHbIE
paboThbl

Tema 1 MNepnognyecknin 3aKoH 1 CTPOeHMe aToMa
Tema 2. CTpoeHue BeLecTea

Tema3. XrvMunyeckune peakuum

Tema 4. BewectBa 1 nx CBONCTBa

NToro

S e e
W e
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HasBaHue pa3gena,
TeMbl YPOKOB
Twn ypoka

NMOYPOYHOE NNTAHNPOBAHWE
OCHOBHbIE 3/1eMEHThI COAEPXKaHNS [JemoHcTpauumm,
NnabopaTopHble 1
npakTuyeckme paboTsl,
ncnonb3osanHme KT

. Mepuopmnyeckmnii 3aKOH 1 CTPOEHMe aToMa

CTpoeHue atomMa

YPOK U3y4eHUs HOBOTO
maTtepuana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHu

OTKpbITHE
O.N.MeHpeneeBbiM
Mepuogunyeckoro
3aKoHa

YPOoK U3yUYeHNa HOBOTO
martepuana

Mepuogunyeckas
cuctema A.U.
MeHpeneesa

YPOK U3yyeHnsa HOBOro
mMaTepuna
Mepuogunyecknii 3aKoH
1 CTpoeHue aToma

ATOM - C/oXHada yacTuua. Mictopus
OTKPbITUSA 3/IEMEHTAPHbIX YacTuUL, 1
CTPOeHUs aToMa. HA4po aTtoma:
NPOTOHbI U HEATPOHLI. 30TONbI.
ONeKTPOHbI, KOPMYCKYNSAPHO-
BO/IHOBOW gyanu3m. CTpoeHue
371EKTPOHHOIN 060/104KMN.
ONEKTPOHHBINA YpoBeHb. BaneHTHbIe
3NEKTPOHbI. Opbutanu: s-u p-.
PacnpefeneHvie aneKTPoOHOB Mo
3HEpreTUYeCKNM. YPOBHAM U
opbutansam. d-3nemeHThbI.
JNeKTPOHHAA KOHPUrypaLus aroMa.
Mpeanockinky OTKpbITKA 3. Tepsble
NONbITKW KnaccupukaLmnm Xmm.
nemMeHToB. COBpeEMEHHbIe
npeAcTaBieHNs 0 BaXKHEeMLnX
MOHATUAX XUMUWN: OTHOCUTE/IbHAA
aromMHasa macca, aTom, moniekyna. N3 B
topmynuposke O.M1.MeHaeneesa.
MepuognYHOCTL B MU3MEHEHUWN CBONCTB
XVWM.3/IEMEHTOB W UX COEAVHEHMWIA.
MC X1MM.3NeMeHTOB Kak rpaguyeckoe
oTtobpaxeHue M3. CTpyKTypa nepmog,.
Tabnuubl KOPOTKOro BapuaHTa.
Mepunoabl (Manble 1 60MbLIME) K
rpynnbl (rNaBHble Y NOGOYHbIE).
[MporHocTuyeckas cmna v 3HayeHue
M3 wuric.

XuUM.aneMeHT. Tpu popMynMpPoOBKK
M3. ®uns.cmbiCc/i NOPALAKOBOro HoMepa

Mpe3eHTauus.

[. PasnnyHble BapnaHThl
Tabnuu Mepuognyeckoi
CUCTEMbI XUMUYECKNX
anemeHToB [./1.MeHaeneesa.

[. PasnnyHele opmbl MNC
XUMUYECKUX 3/IEMEHTOB.
Mpe3eHTauus.

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

KoHTpo/b

Tekywnin
KOHTPO/b

TekyLwuii
KOHTpPO/b

MnaHnpyemMble pe3ynbTaTbl
06y4eHus

MnaHupyemble
CPOKU
nposejeHns

YMeTb NpeacTaBfifaTh CMOXHOE
CTPOEHMe aToMa, COCTOSLLErO U3
A4pa 1 3NeKTPOHHOI 060/104KMN.
HaxoanTb B3aMMOCBA3N MeXay
nosioXKeHneMm aniemMeHTa B MNC u
CTPOEHWEM ero aToMa.
CocTaBnATb 3M1EKTPOHHbIE U
3NEeKTPOHHO-Tpaduyeckne
thopmMy bl aTOMOB S-, p 1 d-
3/1EMEHTOB.

XapakTepu3oBaTtb 3/1eMEHThI
MasiblX MepruoaoB Mo nx
nonoxeHuto B MNC. [asatb
onpeaeneHns BaXXHeNWnm
XUMUYECKUM MOHATUAM:
BELLLeCTBO, XVM. 3/IEMEHT,
OTHOCUTE/IbHas aTOMHas Macca,
M30TOMbl. 3HaTb N OOBACHATL
thopmynumposkum M3.

YMeTb NPOrHo3npoBatb
CBOWCTBa XUMUYECKNX
3M1EMEHTOB U UX COEAMHEHU Ha
ocHose T1C.

3HaTb CMbIC/T U 3Ha4veHue 13,
rOpPU30HTaNbHbIE U


http://www.proshkolu.ru/%20club/chemistry/blog/1944
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YpoK npumeHeHus
3HaHWIA 1 YMeHWi

Tema 2. CTpoeHMe BeLecTBa.
7.8 MoHHasa Xxumunyeckas
CBA3b

YPOK U3yyeHnss HOBOro
maTepmana, ypok
NPUMEHEHNS 3HAHWIA ©
YMeHu

KoBaneHTHas
XMUMUYeCKas CBA3b

9,10

YPOK U3y4eHUs HOBOrO
martepuana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHUI

11, MeTannbl 1 cnnasbl.

12 MeTannunyeckas
XUMWYECKas CBA3b
YPOK U3yyeHunss HOBOro
maTepuasna, ypok
NPYMEHEHNS 3HAHUI ©
YMeHul

afieMeHTa, HoMepa neproga 1 Homepa
rpynnbl. MepMoanYHOCTb N3MEHEHUS
CBOWCTB XVMM.3/IEMEHTOB,
06pa3oBaHHbIX MMM NPOCTLIX K
CNOXHbIX BELLECTB B Nepuogax u
rpynnax. dNeKTPOHHbIE CEMENCTBA.
Oco6eHHOCTN CTPOEHMSA aTOMOB d-
anemeHTOB. CemeiicTBO f-3/1eMeHTOB.

WoHbI 1 ux knaccugukaums: no
3apsgy, no coctaBy. Cxema
06pa3oBaHMst NOHHOW CBA3M.
dopmynbHaa eanHULA.
OTHOCUTENBHOCTb Knaccugukauum
XUMWUYECKNX CBA3EW HA NOHHbIE U
KOBa/leHTHbIE MOJISIPHbIE.
BnaropogHble rasbl, IpUYMHa NX
CYLLLECTBOBAHWNSA B aTOMapHOM
COCTOSIHUW. KoBaneHTHas CBs3b Kak
CBA3b, BO3HMKAOLLAA 3a CUET
06pa3oBaHmMs 06X 3NEKTPOHHbIX
nap nNyTem nepekpbiBaHUA
3NEeKTPOHHbIX opbuTanein. KpatHocTb
KOBaneHTHoI cBsian. OBMEHHbIN 1
[LOHOPHO-aKLeNTOPHbIA MeXaHU3Mbl
06pa3oBaHMst KOBANEHTHOI CBA3N.
ONIEKTPOOTPULIATENTbHOCTD.
Knaccugukaumns KoBaneHTHbIX CBS3EN
no 30. 3aKoH MOCTOAHCTBA COCTaBa
[NA BeLWeCcTB MOEKYNAPHOro
CTPOEHMS.

O6wue thns.cBOCTBa METAN/OB.
CnnaBbl YepHble 1 UBeTHble. CTasb,
4yryH. JlaTyHb, 6pPOH3a, MeNbXuop.
MeTannunyeckas cBasb. 3aBUCUMOCTb
3M1EKTPONPOBOAHOCTU METANNOB OT
Temnepartypbl.

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

. O6pasubl MUHEPASIOB K
BELL,ECTB C MOHHbIM TUMOM
CBA3M.
http://school-collection.edu.ru,
npeseHTayus

[. Konnekuus BeLlecTs C
KOBa/IeHTHbIM TUMOM
XUM.CBA3N.

npeseHTauuns

[. Konnekuunsa meTtannos.
Konnekumnsa cnnasos.

Tekywnin
KOHTpPO/b

BEPTMKaNbHbIE 3aKOHOMEPHOCTU
¥ UX NPUYMHLIL. JatoT
XapaKTepucTUKy 3/1eMeHTa Ha
OCHOBAHMW €ro NooXeHus B
nc.

YMeTb XapaKTepn3oBaTb MOHHYHO
XVMUWYECKYIO CBSi3b.
MporHo3npoBaTtb CBOICTBA
BELLECTB C MOHHOIA
KPUCTaN/TMYECKO PeLLEeTKON.
KnaccmgmumnpoBaTb MOHbI MO
pasIMYHbLIM MpU3HaKaM.
YMeTb XapakTepus3oBaTtb
KOBa/IEHTHYHO CBA3b,
KnaccuguumposaTb ee no
pasHbIM OCHOBaHUSM.

YMeTb XapakTepus3oBaTtb
MeTaN/IMYECKYHO CBA3b.
YcTaHaBNMBaTb 3aBUCUMOCTb
mexay (hn3.CBoiCTBaMM
MeTa/l/IOB U CTPOEHUEM UX
KPUCTaNTMYECKON peLleTKu.


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

13,
14

15,
16

17

18,
19

ArperaTtHoe cocTosfHue
BellecTea. BogopoaHas
CBA3b

YPOoK U3y4eHna HOBOro
martepuana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHWI

TUNbl KPUCTANINYECKUX
peLLeToK

YPOK U3y4eHnst HOBOTO
mMaTepmana, ypok
NPUMEHEHNS 3HAHWIA ©
YMeHWI

YuncTble BellecTsa U
cmecu

YPOK N3y4eHns HOBOro
maTepmana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHu

PelueHne 3agau

YPOK U3yyeHunss HOBOro
maTepuana, ypok

ArperaTHble COCTOSIHUSA BeLLecTBa Ha
nprumMepe BoAbl. 3aKOH ABoragpo.
Mepexofbl BewecTsa U3 O4HOM0
arperaTHoro COCTOSIHUA B ApYroe.
MexmonekynsapHas BOLOpOLHas
cBA3b. MexaHu3m ee 06pa3oBaHWs Ha
npumepe BofAbl U cnupToB. CBOMCTBA
BELLLECTB C 3TUM TWUMOM CBS3M.
AHOMasbHbIE CBOICTBA BOABI,
06YC/IOBNEHHbIE MEXMONEKYNAPHOIA
BOAOPOAHOW CBA3bI. Vicnonb3oBaHue
BOAbl B GbITY 1 HA MPOU3BOACTBE.
BHyTprMonekynsapHaa BoLOpoaHas
cBa3b. Ee 3HayeHWe B opraHm3almm
CTPYKTYPbI XXM3HEHHO BaXKHbIX
Opr.BeLLecCTB.

MoHATME 0 KPUCTANNYECKNX
pelleTkax. TuUnbl KpUCTaN.PELLIETOK.
XapaKTepHble (hu3nyeckme cBOWCTBa
BeLLecTB, 06YCMOBEHHbIX TUMNOM
KpucTann.

peleTkun. MNporHo3mpoBaHne CBOINCTB
BELLLECTB MO TUNY KPUCTa/. PeLLeTKN
1 obpaTHas 3agava. AnnoTponus,
06yCnoBAeHHasa TUMOM KpUCTan.
peleTkn. AMOpMHbIE BELLECTBA, UX
OT/IMYUTENbHbIE CBOMCTBA.

OTanume cmecein 0T XMMUYECKNX
CoeiMHEHWIA. TOMOreHHble U
reTeporeHHble cMecn. MaccoBas 1
06beMHas 40U KOMMNOHEHTA B CMECU.
Mpumecn. BnusHue nprumMecein Ha
CBOWCTBa BeLecTs. MaccoBasi 1
06beMHas 40Na NpUMeceil.

PelleHue 3afja4y Ha HaX0XeHWe Macchbl
(06bema) KOMMOHEHTa B CMeCH, Macchbl
4MCTOro BeLlecTBa B 06pasLe,
MacCOoBOW 40NN MpPUMECEN.

[. Bo3roHka iofa.
MonyuyeHne 1 pacno3HaBaHue
rasoB: Yr/eKMcnoro rasa,
BOAOPOZa, K1cnopoaa,
aMMuaka, aTuneHa,
aueTuneHa. Mogfenu monekyn
OHK n 6enka.
http://school-collection.edu.ru/
npeseHTayus

[. Mogenn Kpuctaninyeckmx
peLwweToK anvasa, Xxnopmaa
HaTpwuA, YINeKncaoro rasa.

TekyLwuii
KOHTPO/b

Mpe3eHTaLMA

YMeTb XapaKTepu3oBaTb
0CO6EHHOCTM arperaTHoro
COCTOSHWA BELLEeCTB Ha OCHOBE
MOEKYNSPHO-KUHETUYECKNX
npeacTaBNEHNIA.

YMeTb KnaccuuumpoBaTh
TBepZble BelecTBa Ha
KpWCTaNIMYeCcKne 1 aMmopgHbIe.
YcTaHaBNMBaTh 3aBUCUMOCTb
MeXAY TUMOM KPUCTa/IMYeCKON
peLweTKn 1 r3.cBOMNCTBaMM
BelecTB. OBbACHATL ABMEHME
annoTponumn 1 UNNKCTPUPOBATh
ero pas/IMYyHbIMK NpUMepamu.

HaxognTb oTanMums cmeceii ot
XUM.CcoeanHeHni. OTpaxaTb
cocTaB CMeceil C NOMOLLLbIO
NOHATUSA «A0MS» MaccoBas U
06beMHas. MNponssoguThb
pacyeTbl C UCMOMb30BaHNeM
3TOr0 MOHATUS.

YMeTb peluarts 3a4auum Ha
HaxoXxeHune mMacchbl (06beMa)
KOMMOHEHTa B CMeCu, Macchbl
YNCTOro BelecTBa B 06pasLe,


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

NPUMEHEHNS 3HaHWI ©
YMeHul
20, [wncnepcHble CUCTEMBI
21
YPOK U3y4eHns HOBOTO
maTepumana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHUI

22 TpakTuyeckaa paboTa
Nol

YpoK 3aKpensieHuns
N3y4YeHHOro MaTepuana

23 [NoBTOpEHME U
0606LeHne Tem
«CTpoeHne aToma» n
«CTpoeHVe BeLLecTBa,
NoAroToBKa K
KOHTPO/LHOM paboTe
Ypok 0606LLeHns 1
cucTemaTmsaLum
3HaHWi

24 KoHTponbHaa paboTa
Nel no Temam
«CTpoeHve aTtomMa» n
«CTpoeHwe BeLLecTBa»

YPpoK NpoBepKun un
KOpPEeKLUY 3HaHWA 1
YMeHu

Tema 3. XUMUYECKNE peakumn.

25,  Knaccugmkaums
26 XUMUYECKUX peakLuii

MMoHATME 0 AUCNEPCHbIX CUCTEMAX.
[JwucnepcHas dasa n gucnepcroHHas
cpesa. Knaccuumkaums gucnepcHbIxX
CUCTeM B 3aBUCUMOCTM OT arperaTHoro
coctoaHua Ad n AC.
py6oaucnepcHble ©
TOHKOZMWCIMEPCHbIE CUCTEMBI.
KonnongHble cUCTEMbI, UX OT/IMYNSA OT
MCTUHHbIX pacTBOpOB. enu.
Koarynsauums.

MonyyeHne, cobupaHue n
pacrno3HasaHue rasos: BOAOPOAA,
KMCNopoga, YrneKncroro rasa,
aMmMuaKa.

CTpoeHne aToma, XMMUYecKas CBf3b,
KpUCTaNIMYeCKNe PeLleTKU, NCTUHHbIE
1 KONNIONAHbIE PacTBOPbI, MaccoBas
(o6bemHast) fons npuMecei.

Peakuuu, nayuime 6e3 N3MeHeHs
cocTaBa BellecTB. Knaccugukaums no

. O6pasubl pasnnyHbIX Tekywui
JOUCMEPCHBIX CUCTEM. KOHTPO/b
Mony4yeHue KOMNOUAHOIO
pacTBopa 13 Xnopuia xxenesa
(11). Koarynsuus
Nosly4YeHHOr o pacTBopa.
http://www.proshkolu.ru/
club/chemistrv/blog/1944
MTOroBbli
KOHTPO/1b

[. [emoHCTpayumns peakuymii
pa3fIMYHbLIX TUMOB.

MacCOoBOW 40NN NPUMECEN.

YMeTb XapakTepus3oBaTtb
pa3NnYHbIe TUNbl AUCMEPCHBIX
CUCTEM Ha OCHOBe arperaTHoro
COCTOSIHMA AUCMEePCHON (hasbl U
[MCNepCUOHHO cpefbl.
PackpbiBaTb po/b pasInYHbIX
TUMNOB AUCMEPCHbIX CUCTEM B
XXU3HM NpUpobl 1 06LLeCTBa.

YMeTb NpoBOAMTb, HAbMAATL U
OMUCbIBaTb XMMUYECKUIA
3KCMEPUMEHT MO MOJTYHEHUIO,
COOMpPaHMIO 1 pacno3HaBaHWO
rasoe. Cobnwogatb npasmna
TEXHUKM 6e30MacHOCTH.

YMeTb 0606WaTh NOHATUSA «S-
opbuTanb», «p-opbutaby», «d-
opbuTanb», «KOBaNeHTHas
NnonsipHasi CBsA3b», «KOBa/IEHTHas!
HenonspHas cBA3b»,
«MeTa/I/IMYecKasn CBs3b»,
«KpUCTaNINYECKas peLLeTKa.
OnucbIBaTb M XapaKTepn3oBaThb
cTpykKTypy MNC.

AHanM3npoBath pe3ysbTathl
KOHTPONbHOI paboThbl U
BbICTpaMBaTb NyTW AOCTUXKEHUS
XKelaemMoro ypoBHs YCNELHOCTU.

YMeTb XapakTepu3oBaThb
MPU3HAKN XUMUYECKNX peaKLnii.
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21,
28

29

30

31,
32

YPOK U3y4eHUsi HOBOTO
martepuana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHuI

CKOpOCTb XUMMUYECKUX
peakuui

YPOK U3y4eHUsi HOBOTO
martepuana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHUI

Kartanus

YPOoK U3yUYeHNa HOBOTO
marepuana

MpakTuyeckas paboTa
«BnusHne pasnyHbIX
(haKTOpPOB Ha CKOPOCTb
XUM. peakLmmns»

YpoK npumeHeHus
3HaHUIA 1 YMeHWi

O6patumocTb
XUMUYECKMX peaKLInii.

YMCNy 1 COCTaBy pearunpyroLmnx
BELLECTB M NPOAYKTOB peakuuu B
HEeopr. 1 opr.XMMun. JK30- 1
3HAO0TEPMUYECKME peakLinu.
TepMOXMMUYECKOe YpaBHEHNE,
pacyeTbl N0 TEPMOXUMMUYECKUM
YPaBHEHUSAM.

MOHATME O CKOPOCTU XUMMNYECKUX
peakLUuii. 3aBUCMMOCTb CKOPOCTU
peaKkuuii 0T KOHLEHTpaLuu,
TeMnepaTypbl, NPUPOAbI
pearvmpyrLMx BewecTs, Naowagmn ux
COMPUKOCHOBEHNS. 3aKOH
[eCTBYOLWMUX Macc.

PelleHMe 3afa4 Ha XVMUYECKYH)
KUHETMKY.

Katanusatopbl. IHFMGUTOpSI.
KaTtanus. FoMOreHHbIii 1
reTeporeHHblin Katanus. MpumMepsbl
KaTa/IMTUYECKMX NPOLECCOB B
MPOMbILLUNEHHOCTM, TEXHUKE, ObITY.
®epmMeHTbI U UX OT/IMYKE OT
HEopraHW4ecknx KaTann3aTopos u
(hepMeHTOB.

3aBMCUMOCTb CKOPOCTU XMMUYECKO
peakLun OT pasfiMyHbIX (haKTOPOB.

O6paTumble 1 HeobpaTUMbIe peakLnK.

XMMUYECKOe paBHOBECKE W CMOCO6bI

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

[. 3aBUCUMOCTb CKOPOCTH Tekywui
XVUM.peaKL il 0T pasnnyHbIX KOHTPO/b
(haKTOopOB.

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

[. PaznoxeHne nepokcmaa TekyLuni
BOZOPO/a C MOMOLLbIO KOHTPO/1b

HEOPraHNYeCKnux n
OpraHn4yecknx kKatasnmsaTopos.

[. HabntogeHune cmelleHns
paBHOBECUA B peakLuu

Knaccugpuumnposatb XMmUyeckmne
peakuun. Y cTaHaBnMBaTh obLiee
1 pa3nnyHoe ans
KnaccugmKkaumm B 0praHMyeckoi
N HEOPraHWYeCKOl XMMUMN.
MpoBoauTb, HabNOAATL U
OMUCbIBaTb XUMUYECKUI
3KCMEPMMEHT C NOMOLLbIO
POAHOIO A3blKa W 3blKa XUMUW.
YMeTb OCYLLEeCTBAATb pacyeThbl
Nno TePMOXUMNYECKUM
YPaBHEHUAM.

YMeTb XapakTepu3oBaTtb
CKOPOCTb XUM.peakuum un
yCTaHaBNMBaTb 3aBUCUMOCTb
MeX [y 3TOI BENNYNHON 1
pa3NnYHbIMU haKTopamu.

XapakTepu3oBaTtb KaTanus u
KaTanm3aTopbl Kak Crocobbl
yNpas/ieHNs CKOPOCTbIO
XUM.peakLmn.

YMeTb MpoOBOAWTb, Habno4aTh U
OMUCbIBAaTb XM .3KCMEPUMEHT C
NMOMOLLbH POAHOIO A3bIKa U
A3blka Xxummmn. Cobnogatb
npaBuna TeXHUKK 6e30MacHOCTY.

XapaKTepnsoBaTb XMMUYECKoe
paBHOBECKE U MPOrHO3NpPOBaThb


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

33,
34

35

36,
37

38

XnmMmunyeckoe
paBHOBeCHUe.

YPOK U3yYEHUS HOBOTO
maTepumana, ypok
NPYMEHEHNS 3HAHUI ©
YMeHuI
ONeKTpoNuTHUYEeCKas
auccoumayms.
ONEeKTPONUTLI U
HE3NeKTPONNTbI.
CunbHble 1 cnabble
3NEKTPONNTBI

KoMOUHMPOBaHHbII
YPOK

PeaKkuun NOHHOTO
obMeHa
KoM6UHMPOBaHHbII

YPOK
Mmaponus

YPOK U3y4eHnst HOBOTO
maTepmana, ypok
NPUMEHEHNS 3HaHWIA ©
YMEHWIi0B

OKuUCNUTENbHO-
BOCCTAaHOBUTE/NbHbIE
peakuunn

ero cmeleHns. CMHTE3 aMmmaka B
MPOMbILLINEHHOCTN.

MoHATUA 06 3eKTponuTax u
HeanekTponntax. OCHOBHbIE
nonoxkenusa T3/M. MexaHu3m
anccouuauum sewlects. CtyneHyaras
Auccoumauns anekTponuTos. CTeneHb
3M1EKTPOIMTUYECKON auccoumaLmnu.
CusbHble 1 cnabble 31eKTPONNUTDI.
YpaBHEHUSA 3NEKTPONUTUYECKON
anccoumaunn. NMoHATME O cpefe
pacTBOpPOB.

Ycnosus npotekaHua PUO ao koHua.
VoHHble ypaBHEHUS peakLuid.

Mmaponms Kak o6meHHoe
B3aMMOJeliCTBME BELLECTB C BOLON.
O6paTuMbIii TMAPONN3 Conein no
MepBO 1 NOCNeAYHOLWMM CTYNEHSIM.
Maponn3 No KaTUOHY U aHKOHY.
VOHHbIE 1 MONIEKYNSIPHBIE YPaBHEHMS
rmgponusa. Cpega pacTBopoB
rMApPONN3YILLINXCS CONe.
HeobpaTumblii rnaponuns conei.
O6paTMbliA TMaponns3
Opr.COeAMHEHNI KaK OCHOBa 06MeHa
BELLECTB B XXMBbIX OpraH13max.
CTeneHb OKUCNEHNS 1 ee OnpefeneHne
no opmyne coeanHeHns. OBP.
OKuUcUTeNb U BOCCTAHOBUTENb.
OKMCNEHNE N BOCCTAHOB/IEHME.
CocTaBneHune ypaBHeHuin OBP

nony4vyeHna poaoHnga >xenesa

().

[. ViccneposaHne
3NEKTPUYECKOI
NMpoBOAVMOCTY PacTBOPOB
3N1EKTPONINTOB U
HeaNeKTPoNUTOB.
3aBMCUMOCTb CTerneHu
auccoumanmm ot
KOHLEHTpaLuy BelLecTsa B
pacTBope.
http://school-collection.edu.ru/
NabopaTopHble OMbIThI.
Peakuun, nayuime c
obpa3oBaHMeM ocajKa, rasa
Nn BOAbI.

[. PasnuuHble cnyyau
rmaponnsa conen u
[LeMOHCTpauus cpeasbl
pacTBOpPOB C NOMOLLbIO
WNHANKATOPOB.

TekyLuni
KOHTPO/b

TekyLuin
KOHTPO/b

TekyLuii
KOHTPO/b

€Nocobbl ero CMeLLeHus.

YMeTb (hopmMynupoBaTh
OCHOBHbIe NnosioXeHusa T3/,
XapakTtepun3oBaTtb CMOCOOGHOCTb
3/1eKTPO/INTA K AMnccoLmaLmm Ha
OCHOBe cTerneHn 3/. 3anucbiBaTb
ypaBHeHue 3/[. CpaBHuMBaTb
3/1EKTPONMPOBOAHOCTL PACTBOPOB
3/IEKTPO/INTOB.

YMeTb onpefensiTb BO3MOXHOCTb
MpoTeKaHWUs peakuuii Mexay
pacTBOpamm 3/1eKTPO/IMTOB.

YMeTb XapaKTepusoBaTb
rMAPONU3 Kak 06MeHHoe
B3aMMOJeiCTBME BELLECTB C
BOZOW. 3anucbiBaTb YpaBHEHUS
peakLUii rnaponmsa pasimyHbIxX
coneii. MNpepackasbiBaTb cpemy
BOAHbIX pacTBOPOB CONEN.
PackpbiBaTb po/ib 06paTUMOro
rMAPON3a Opr.coeAMHEHNN Kak
OCHOBbI 0OMeHa BeLLeCTB B
XXWBbIX OpraHn3Max.

YmeTb xapaktepusosats OBP,
cocTaBnaThb ypasHeHns OBP
MeTOA0M 3/1eKTPOHHOr0 GanaHca.


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

[T

41,

43

44

KoM6UHMPOBaHHbII

YPOK
SneKkTponns

Y POK U3y4eHUsi HOBOTO
maTtepuana, ypok
NPUMEHEHNS 3HaHWI ©
YMeHul

PelleHue 3aaay

YpoK npuMeHeHus
3HaHWIA 1 YMeHWi

[MoBTOpeHMEe n
0606L1eHNe TEMbI
«XUMUYecKume
peakuum», NOAroTOBKA
K KOHTpPONbHOI paboTe

Ypok 0606LeHns n
cucTemMaTusaymm
3HaHWi
KoHTponbHas paboTta
Ne2

YpOK NpoBepKn un
KOPPEKLNN 3HaHWI 1
YMeHUI

MeTOoA0M 3/1EKTPOHHOI O H6anaHca.

ANeKTPON3 PacTBOPOB 1 pacrnaBoB
3N1EKTPONINTOB Ha NpUMepe Xnopraa
HaTpUS. DNEKTPONIMTNYECKOE
nonyyeHve antloMuHMA. NpakTuyeckoe
3HaueHWe 3N1eKTPOIn3a.
aNbBaHOMNNACTIKA W ra/lbBAHOCTETUS.

PelleHne 3a4a4 Ha pacyeThl Mo
XUM.YpPaBHEHWIO, N36bITOK OAHOIO 13
pearmpyowmnx BeLwecTs, ¢ y4acTmem
BELLLeCTB, COAepXaLLmMX Npumecu.

0O606LeHNe 1 cucTemaTm3zaLmns
cBefieHM 0 Knaccumkaumm un

3aKOHOMEPHOCTAX MPOoTeKaHUs

XUMUYECKUX peakLmii.

Tema 4. BeljecTBa 1 UX CBOICTBA

45

Knaccugukaums
HeopraHNU4Yeckux un

BellecTBa NpoCTbIe U CMOXHbIE.
OCHOBHbIe K/1acCbl HEOPraHNYecKnx u

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

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

Tekywni
KOHTPO/b

NTorosbli
KOHTPO/b

YMeTb XapakTepus3oBaTtb
3NEKTPO/IN3 KaK OKUCINTENbHO-
BOCCTaHOBUTE/bHbINA MpoLiecc.
MpefAcKa3bliBaTb KaTOAHbIN 1
aHOHbI/ NPOLLECChl U OTPaXaTb
MX Ha NUCbMe 19 pacniaBos U
BO/HbIX pacTBOPOB
3NeKTPoNnNTOB. PackpbiBaTb
NpaKkTUYecKoe 3HaYeHue
3NIEKTPONN3A.

YMeTb pellaTh 3afa4m Ha pacueT
Mo XMM.ypaBHEHWIO, U30bITOK
0[HOTO 13 pearnpyoLmx
BELLECTB, C y4acTUeM BeLLeCTB,
cofepXaLlmx npumMecu.
0606LWaTb 3HaHNA 0
Knaccumkalmm un
3aKOHOMEpHOCTAX MPOoTeKaHus
XUM.peakL it B Opr. 1 Heopr.
XVMUK. Y CTaHaBINBaTb
BHYTpUNpeLMETHbIE CBA3U
MeXAay Opr. U Heopr. Xummuei B
cBeTe 06Liero, 0CO6eHHOro 1
eIMHUYHOr 0.

0606LWaTb 3HaHNA 0
Knaccupmkalmm un
3aKOHOMEpHOCTAX MPOoTeKaHus
XUM.peakL il B Opr. 1 HEOpTr.
XUMUK. Y CTaHaBIMBaTb
BHYTPUMNpPeLMETHbIE CBA3U
MEXZAyY Opr. U Heopr. Xumuen B
ceTe 06Liero, 0CO6eHHOro 1
eIMHUYHOrO.

YMeTb KnaccuuuympoBaTb
HeopraHMyeckne 1 opraHmyeckune


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

46,
47

48

49,
50

OpraHN4YecKnx BewwecTB

KoM6UHMpOBaHHbIA

YPOK
O6uwume ceoicTea
MeTasnoB

KoM6UHMPOBaHHbII
YPOK

Kopposus meTannos

YPpOK n3y4yeHnsa HOBOrO
marepuana

O6ume cBoiicTBa
HemeTannoB

KoM6UHMPOBaHHbII
YPOK

OpraHN4YecKmnx BeLEeCTB.

MonoxeHue metannos B MNC u
0CO6EHHOCTM CTPOEHMS UX aTOMOB U
KpucTannos. O6LiMe XUM.CBOWCTBA
MeTaJI/I0B: B3aUMOAEWCTBME C
HeMeTasinaMu, BOZIOW, pacTBOpaMm
KNCNoT u coneid. O6LLMe cnocobbl
NoSTyYeHNst MeTasI/OB.

MoHATWE 0 KOPPO3UKN METAIOB Kak
OB npougecce. Cnoco6bl 3alnTbl OT
Hee.

XVMUYeCKne CBOICTBA HEMETA/IOB
KakK okucnuTteneit. BsammogeicTteme ¢
MeTanfamMmn 1 HeMeTanamm.
CBoiiCcTBa HEMETA/NIOB KaK
BOCCTaHOBMTENel. B3anmopeiicTBue ¢
MPOCTbIMMW 1 CNIOXHBIMU BELLLECTBAMMU-
OKUCNUTENSMU.

L. Baaumopgeiicteue
Pa3INYHbIX META/INOB C
HemeTannamu, Bogoin,
pacTBOpamMmn K1CNOT 1 CONei.
http://school-collection.edu.ru/

. Pe3ynbTaTbl KOppo3uu
MeTa/1/I0B B 3aBUCUMOCTU OT
YCNOBUIA ee NPOTEKaHMA.
http://school-collection.edu.ru/

L. Bzaumogeiicteue
pa3fiMUHbIX HEMETaN0B C
mMeTannamu. BsaumHoe
BbITECHEHWE Fa/l0reHOB.
http://www.proshkolu.ru/
club/chemistrv/blog/1944

Tekywni
KOHTpPO/b

BeLLECTBa MO Pa3HbIM MPU3HaKam

XapakTepun3oBaTb NOSIOXKEHUE
MeTanoB B NC, 06bACHATb
0COOEHHOCTM X CBOWCTB Ha
OCHOBe CTPOEHUS aTOMOB U
KPWUCTaN. PeLleTok.
XapakTepu3oBaTb 06LLMe XUM.
CBOWCTBa METAN/OB Kak
BOCCTaHOBUTENEN,
WNAOCTPUPOBATb NX
YPaBHEHNAMM peaKkLUii.
lMoHMMaTL CcyTb
MeTanypruyeckmx npoLeccos.
MpoBoanTb, HAbNOAATL U
OMUCbIBaTb XUMUYECKUIA
3KCMEePUMEHT.
XapakTepu3oBaTb KOPPO3MIO 1 ee
BUAbl. Mpegnaratb cnocoob!
3alNTbI MEeTa//I0B OT KOPPO3UKM U
aprymeHT1poBaThb BblGOp
cnocoba. YcTaHaBnnBaTb
3aBUCMMOCTb MeXy KOoppo3ueit
MeTas/IoB U YC/TOBUAMU
OKpY>KaloLLein cpeapl.
MpoBoanTL, HabNOAATL U
OMUCbIBaTb XUMUYECKUIA
3KCMEePUMEHT.

YMeTb XapakTepus3oBaTtb
nonoxeHue Hemetannos B IC.
O6BACHATb NPUYUNHBI
annoTponuun. XapakTepu3oBaTb
OKUCINTENBHO-
BOCCTaHOBUTE/IbHbIE CBOMCTBA
MPOCTbIX BELLECTB HEMETA/OB,
NNCTPUPOBATL NX


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

51,
52

53,
54

55,
56

Okengbl

KoM6UHMPOBaHHbII
YPOK

Kucnotel B cBeTe T3/,

KoMOGUHMPOBaHHbII
YPOK

OcCHOBaHu S B CBeTe
T34

KoMOGUHMPOBaHHbII
YPOK

Knaccuukaums oKcugos.
B3aumogeiicTeume ¢ BOAONA,
pacTBOpPaMM KWUCMOT U LLeNoYei,
Apyrumu okcrgamu. OKNUCIMTENbHO-
BOCCTAHOBMTE/bHbIE CBOWCTBA
OKCU[OB.

OnpepeneHve KUcnoT B ceete T,
Okpacka MHAMKAaTOPOB B pacTBOpax
Kucnot. O6LMe X1UM.CBOCTBA HEOpT.
1 Opr. KUCNOT B CBETE MOJIEKYNSPHBIX
N NOHHBIX NPeACTaBEHWIA:
B3aMMOJeiCTBME C MeTanamu,
oKcuamu v rmapokcuaamm MeTannios,
CONAMMW. Y CNOBUS BO3MOXHOCTY
NPOTeKaHWs peakLuii Mexay
anektTponutamu. Cnewymgpuyueckume
CBOWCTBA a30THOM,
KOHLIEHTPUPOBaHHOW CEPHOIA 1
MypaBbWHOM KUCNOT.

OnpefeneHne 0CHOBaHWIA B CBETE
T3/M. Okpacka MHANKATOPOB B
pacTBopax Lenoyei. Knaccugukaums
OCHOBaHMii. O6LMe X1MM.CBONCTBA
Lenoyeit, HepacTBOPUMBIX
OCHOBaHWiA: B3anMogeincTeune ¢
KNUCOTaMK, KUCNOTHLIMU OKCMAAMMU,
conaMun. Pa3noXeHune HePacTBOPUMbIX
OCHOBaHWin. B3anmopeicTeme
LenoYyelt ¢ opr.coeguHeHmaMm (
(heHo/1I0M, KapBOHOBLIMW KNCNOTaMMK).
CBoiicTBa 6ECKMCNOPOAHbIX
OCHOBaHWiA: aMMMaka u aMWHOB B

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

[l. PasbaBneHve KOHL,.CepHOi
Kucnotbl. ObyrnMBaHue
caxapa 1 Lensitonosbl KoHL,
CEepPHOW KMCNOTOIA.
B3aumogeicTeme KOoHL. 1
pa3baBneHHOW a30THOW
KUCNOTbI C Mefplo.
http://school-collection.edu.ru,
npeseHTaLus

L. Peakunsa HeATpanmsauum.
MonyyeHne HepacTBOPMMOIo
OCHOBaHWA 1 pacTBOPEHWE ero
B KMCNOTe.
http://school-collection.edu.ru,
npeseHTaLus

TekyLuii
KOHTPO/1b

Tekywni
KOHTPO/b

Tekywui
KOHTPO/b

YPaBHEHUAMMN XUMUYECKNX
peakuuii. MpoBoanTb,
HabnaaTh U ONUCbIBATb
XUMMWYECKNIA 3KCMEPUMEHT.
YMeTb KnaccugpuumpoBatb
OKCUW[bl, XapaKTepn3oBaTb MX
XMMUYECKME CBOICTRA,
WNTOCTPUPOBAThL UX
YPaBHEHNAMM PeaKLUiA.
MpoBoAnTb, Habno4aTb U
OMUCbIBaTb XMMUYECKWIA
3KCMEPUMEHT.

YMeTb XapakTepus3oBaTtb
KucnoTel B ceete T3/, n OBP,
WNTIOCTPMPOBATL C MOMOLLbHO
ypaBHeHWI peakLnii nx
cBoiicTBa. Pasnnyatb o6liee,
0COOEHHOE W eIMHUYHOE B
CBOWCTBAX a30THOM,
KOHLEHTPUPOBAHHOW CEPHOW U
MYpPaBbUHOM KWUC/IOT.
MpoBoAnTb, HabnoAaTb U
OMUCbIBaTb XMMUYECKUIA
3KCMEPUMEHT.

YMeTb XapakTepu3oBaTtb
OCHOBaHuA B cBeTe T3/,
WNAOCTPUPOBATb C MOMOLLbHO
YpaBHEHWI peakuuii nx
cBovicTea. Pasnuuath obLiee,
0CO6eHHOE 1 eAUHNYHOE B
CBOICTBAx rMAPOKCUAO0B U
6eCKMCNOPOAHbIX OCHOBAHMWIA.
MpoBoauTb, HabAAaTb 1
OMUCbIBaTb XMMUYECKUIA
3KCMEPUMEHT.


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

57, Conu B cBete T3/
58
KoM6UHMPOBaHHbII

YPOK

59 eHeTUYecKasn cBs3b
MeXay Knaccamm
HeopraHn4yeckux u
OpraHM4YecKmnx BeLLLecTB

KoM6UHMPOBaHHbII
YPOK

60  MMpakTnyeckasa paboTa
No2. «PeLueHne
3KCNepPUMEHTAIbHbIX
3afiay Ha
naeHTUPUKaLuo
HeopraHN4ecKmx
COeANHEHWNIA»

YpoK 3aKpensieHus
N3y4YeHHOro MaTepuana
61 [NoBTOpEHME U
0606L1eHNEe TEMbI
«BelllecTsa 1 nx
CBOWCTBa», NOAr0TOBKa
K KOHTpPONbHOI paboTe

CpaBHEHWMW.
OnpepeneHune coneli B ceete T/,
Knaccudukaums conein. O6uyme
XWUM.CBOWCTBA COMeli: B3anMoaencTane
C KUcnotamu, Leaovamu, metaniamu
1 CONAMU. DNEKTPOXUMUYECKNIA PSif
HanpshKeHWin MeTaN0B U ero
MCNO/b30BaHME A5 XapaKTepUCTUKN
BOCCTAHOBUTE/bHbIX CBOICTB
meTannoB. CBOWCTBA KUC/bIX COMENA.
KauecTBeHHbIe peakLnn Ha Xnopua-,
cynbhat- n KapboHaT-aHWOHbI, KATUOH
aMMOHWSA, KaTnoHbl xxenesa (1) n
xenesa (I1).

MMoHATME O FrEHETUYECKOW CBS3N 1
reHeTMYeckoM psife. MeHeTMyecKuii
pAg MeTanna u HemeTanna.
B3anMOoCBsA3b HEOPraHUYEeCKUX U
OpraHNYecKux BeLLECTB.

[. KayecTBeHHbIe peakuuu Ha
KaTUOHbI 1 @HUOHBI.
http://school-collection.edu.ru,
npeseHTaLus

KauecTBeHHbIe peakumu Ha
opraHmn4yeckme n HeopraHm4veckue
BeLleCTBa, a TakKXXe KaTUOHbI U
aHWOHBbI.

Cuctemartumsauus maTepuana no Teme
«BeLecTBa 1 UX CBOWCTBaA».
OTpaboTKa TEOPETUYECKOTO
maTepuana B pamkax AaHHOMN TeMbI.

TekyLwuii
KOHTpPO/b

YMeTb XapaKTepn3oBaTb COSM B
ceete T3/, n OBP,
WNTIOCTPMPOBATL C MOMOLLbHO
ypaBHeHWI peakLnii nx
cBoiicTBa. Pa3nuuyath 06Luee,
0COOEHHOE M eIMHUYHOE B
CBOMCTBAx CPeSHUX U KUCIIbIX
coneii. MpoBoanTb, HabnoAaTb U
OMUCbIBaTb XMMUYECKUIA
3KCMEPUMEHT.

YMeTb XapakTepus3oBaTtb
reHeTUYeCKYIo CBA3b MeXAY
Kfaccamy OpraHnyeckux u
HeopraHNYecKUx CoeMHEHWIA 1
0TpaXaTb ee C MOMOLLbH
0600LLEHHO 3anucK «LenoyKu
nepexofos». poBoanTs,
HabnogaTh M ONUCbIBATb
XUMMWYECKNIA 3KCMEPUMEHT.
YMeTb onpefensatb
HeopraHW4yeckune N opraHnyeckue
BeLLecTBa C MOMOLLbHO
KauyeCTBEHHbIX peakLii.

3HaTb OCHOBbI Knaccuukaumm n
HOMEHKNATypbl HEOPFraHNYECKNX
N OpraHMYeckKmnx BELLECTB,
Ba)KHeMLIne cBOMCTBA
N3y4YeHHbIX KNaccoB


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

62

63

Ypok 0606LLeHNs 1
cucTemaTusaLum
3HaHWiA
KoHTponbHas paboTa
Ne3

YPOoK NpoBepKN U
KOPPEKLNN 3HaHWI 1
YMeHuI

NToroBbIii ypok -
KOH®epeHUus «Posb
XUMUW B MOEW XXU3HU»

YpoK npumeHeHuns
3HaHWIA N YMEHWI

PesepBHoe Bpemsa - 5 4acos

XUMUSA U NOBCELHEBHAA XU3Hb
yenoBeka.

MMpeseHTayms

MToroBblii
KOHTPO/b

COEANHEHWIA.

YMeTb NPoBOAUTL pedieKcuto
COBCTBEHHbIX JOCTVKEHWIA B
N3y4eHUn TUNONOr K
XUMMNYECKNX BELLECTB U
CBOICTBAX OCHOBHbIX K/1accoB
HeopraHn4yeckunx u
OpraHnyecKux BeLLECTB B CBETE
o6Liero, 0CO6eHHOr0 1
eIMHUYHOTr0. AHaNM3NpPoBaTh
pe3ynbTaTbl KOHTPO/LHOW
paboThbl 1 BbICTPanBaTb MyTK
[IOCTMXXEHNS XKeNaemoro ypoBHs
YCMELLHOCTW.

YMeTb A0KasblBaTb, YTO
COBPEMEHHbI ObIT YenoBeKa
HeMbIC/IUM 6€e3 [OCTUXEHWI
XUMUN. XapaKTepn3oBaTb
NH(opMaL Mo, KOTOPYHO HECeT
CUMBO/IMKA NPOA0BO/ILCTBEHHbIX
N NPOMbILLIEHHbIX TOBApPOB.



10.

11.

12.

Y4yebHO-MeTOANYECKAS NUTEpaTYpa

1 la6puensH O C. Mporpamma Kypca xumun ansa 8-11 knaccoB 06L,e06pa3oBaTe/ibHbIX yUpeXxAeHU.- M.:
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MabpuensH O C. Xvmus.11 knacc. ba3oBblil ypoBeHb: Y4eOHUK Ans 06Lweobpa3oBaTesibHbIX  YUPEXAEHWUA -
M.: Opoda, 2014

abpuensiH O C. MeTtoguuyeckoe nocobue ansa yuntens. Xumumsa. 11 knacc - M.: Apoda, 2001.

abpuensH O C. HacTonbHas KHuUra yuntensa. Xumusa.11 knacc. B 2 4. - M.: [poda, 2004.

FabpuensH O C. Xvmuns. 11 Knacc: KOHTPO/IbHbIE M NPOBEPOYHbIe paboThl - M. [poda, 2005

apa H.H., 3yeBa M.B. KoHTpo/ibHbIe 1 NpOBepOYHble paboThl Mo xumun. 10-11 kn.: MeTogmyeckoe nocobue
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abpuensiH O C., JlbicoBa I' I'. Xumusa. 11 kn.: Metoguyeckoe nocobue. M.: [poda, 2002-2004.

abpuensH O C., NibicoBa I'.I".,BBefeHcKas A.I'. HacTonbHaa KHura yunutens. Xumus 11 kn.: B 24. - M.:
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abpuensH O C., OctpoymoB /A . O6Lwas xMMus B TecTax, 3agavax, ynpaxHeHuax. 11 kn. - M.: Apodga,
2003.

Xumus. 11 kn.: KOHTpO/bHble 1 NPOBEPOYHbIE PaboTbiK yuyebHUKY O C. MabpuensiHa, ' . J1biCOBOIA

«Xumua. 11» /O C. abpuensiH, MN.H. bepesknH, A.A Ywakosa u gp. - M.: poca, 2004.

[lononHnTenbHas nuTepatypa Ana yyawuxcs

1 Anukb6eposa J1.1O., Pykk H.C.. MNMone3Hasa xumusa: 3agaum n uctopus. - M.: Apoda, 2006.

2. CrtenuH b [., Annk6eposa J1.HO.. 3aHMMaTenbHble 3afaHnsa U 3PMEKTUBHbLIE ONbITbI N0 XUMKUK. - M.: Apoga,
2005.

3. Tab6puensH O C., PeweTos M.B., Octpoymos W.I"., Hukutiok A.M. T'0TOBUMCS K €4UHOMY rocyapCTBEHHOMY
ak3ameHy. - M.: [poda, 2003-2004.

4. TabpuensH O C., OctpoymoB U I'. XuMus ansa LWKONbHUKOB CTapLLUMX KNacCoB M NOCTYNatoLWMX B BY3bl: Yueb.
nocobue. - M.: Opoda, 2005.

ANeKTPOHHbIE Nocobms

1 CD guckn «O6Lwas n HeopraHmyeckas Xumums»,
2. «OpraHnyeckas Xxumms»

VIHTepHeT-pecypcbl:

1 «EpuHasa konnekumsa Lingposbix ObpasoBaTenibHbIX PecypcoB» (Habop LM(pOoBbIX pecypcoB K
yyebHukam O C. MabpuensHa) (http://school-collection.edu.ru/)

2. http://him.1september.ru/index.php - >XypHan «Xumus».

3. http://him.1september.ru/urok/- Matepunansl K ypoky. Bce paboTbl, Ha OCHOBe KOTOPbIX CO3/aH
caliT, 6b1n oNy6MKOBaHbI B XXypHane «Xumuns». ABTopaMu caiiTa NnpofenaHa 6onbLwas paboTta
MO CUCTEMATU3MPOBAHMIO Fa3eTHbIX CTaTel C Y4ETOM LUKO/IbHOW y4e6HOI nporpaMMbl Mo
npeamety "Xumma".

4. www.km.ru/education - yuyebHble MaTepmanbl 1 cnoBapu Ha cante «Kupunn n Medoguin»


http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
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