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1.MMoAcHMTeNnbHaA 3anmncka

Paboyaa nporpamma no xummu Ans 9 knacca coctaBneHa Ha OCHOBe:
defepasbHOro KOMMOHEHTA rocygapcTBeHHbIX o06pasoBaTesibHbIX CTaH4apTOB
HayanbHOro o06WEero, OCHOBHOro ob6buero u cpegHero (MNoNHOro) ob6uiero
o6pasoBaHus, [Mpukaz3 MuHuctepcTtea obpaszoBaHusa Poccuinckon depepaynmmn ot 5
mapTta 2004 roga N 1089.

Mporpamma KOHKpeTusnpyert cofepxxaHue npeaMeTHbIX Tem
obpasoBaTeNnbHOro craHgaprta, faeT pacrnpegeneHue ydebHbIX 4YacoB MO pasgesam
Kypca U peKOMeHAYyeMYyH Moc/efoBaTe/IbHOCTb U3yYeHUss TeEM N pas3fesioB y4ebHOro
npeagmMmeTa C Y4eTOM MeX MNpPeAMeTHbIX W BHYTPWU TMPeAMETHbIX CBA3EW, JIOTUKU
y4yeb6HOro npouecca, BO3pacTHbIX 0COOEHHOCTEN y4aLlUXCs.

XUMUSA Kak yyeOHbI npegMeT BHOCUT CYLWeCTBEHHbIA BKaj B BOCNUTaHUE U
pasBuTue o00yyalumMxca;, OHa Nnpu3BaHa BOOPYXWUTb WX OCHOBaAMU XUMMUYECKUX
3HaHW, Heo6XOAMMbLIX A/ MOBCEAHEBHOW >XWU3HW, 3al0XWUTb (QYHAaMeHT Ans
fanbHeMWero COBePLEHCTBOBAHUSA XMMUYECKUX 3HAHWM, a TakXXe cnocob6CTBOBaTb
pa3BuTMIO 6e30nacHOro NoBeAeHUs B OKpYXXatowen cpefe U 6epeXxHOro OTHOWEHUS
K HeW.

Llenn n 3agaum Kypca
Llenun Kypca:
1) OcBoeHME BaXXHEMWMX 3HAHUA 006 OCHOBHbLIX MOHATUSAX N 3aKOHAX XUMWUMN,
XUMNYECKON CUMBOJINKE;

2) OBnageHue YyMeHUsAMMU HabnwaaTb XMMUYECKUE SABMAEHUS, NPOBOAUTH
XUMUYECKNIA IKCMEPUMEHT, MPOU3BOANTL PacyeTbl Ha OCHOBE XUMWUYECKUX
(hopMyn BelecTB U YpaBHEHMUA XUMNUYECKUX peakLWii;

3) Pa3BMTMEe MO3HaBaTeNlbHbIX MHTEPECOB WU MHTENNEeKTyaNbHbIX CNOCOGHOCTEN
B MpOLLeCCe MPOBEAEHUS XMMMUUYECKOTO 3KCMepUMeHTa, CaMOCTOATE/IbHOrO
Npno6peTeHUss 3HAHWIA B COOTBETCTBMMU C BO3HMKAKOLWMUMMK >XKUSHEHHBIMU
NOTPEeGHOCTAMM;

4) BocnuTaHue OTHOLWEHUS K XUMWUM KaK K OAHOMY U3 (yHAAMeHTaNbHbIX
KOMMOHEHTOB eCTECTBO3HAHUS U 3N1EMEHTY 06LLeYeNI0BEYECKON KYNbTYpbl;

5) MpumeHeHNe MONYYEHHbIX 3HaHWW W yMeHUW ana  6e3onacHoOro
MCNOMb30BaHMSA BELWECTB U MaTepuanoB B ObiTy, CE/IbCKOM XO03AACTBE U Ha
NPOM3BOACTBE, pPeEWeHUss MpPakKTUYeCKUX 3afjay B MMOBCEAHEBHOW >KU3HW,
npeaynpexaeHus SBNeHWI, HaHOCAWMX Bpel 340POBbI0  4esloBeKa W
OKpYy>XXalLen cpege.

3agauun Kypca:

¢ TlpuBMTbL NO3HaBaTe/IbHbIA UHTEPeC K HOBOMY /19 YYEHUKOB NpegMeTy yepes
CUCTEMY pa3HOo06pa3HbIX MO (hOopMe YPOKOB M3y4YeHUS HOBOro maTepuana,
nabopatopHble paboTbl, HECTaHAAPTHbIE YPOKN KOHTPO/A 3HAHWUN;

« CosgaBaTb ycnoBma gna opMUPOBaHUA Y ydalwUXxcs npeaMeTHON U yyebHO-
nccnenoBaTe/ibCKON KOMMETEHTHOCTEN:

+ O6ecneyntb YCBOEHWE Yy4yalWMUMWUCA 3HAHUIA OCHOB XWMMUYECKOWN HAyKW:
BaXHEMWMX (aKTOpOB, MOHATUN, XMMUYECKUX 3aKOHOB UM TEOpUM, fA3blka



HayKW, [AOCTYMHbIX 0606WeEHNA  MUPOBO33PEHYECKOro  XxapakTepa B

COOTBETCTBMM CO CTaHAAPTOM XMMMUYECKOro obpasoBaHus;

+ Cnoco6cTBOBaTb (DOPMMPOBAHUIO Y LWKOMbHUKOB MPeAMETHbIX YMEHUR W
HaBblKOB: YMeHMS paboTaTb C XMMMUYECKUM o06opypoBaHMeM, Habnwpgatb U
ONMUCbliBaTb XUMWUYECKUE ABMIEHUSA, CpPaBHUBATb WX, CTaBUTb HECNOXHble
XUMWUYECKMEe ONnbITbl, BECTU HabnwAeHNAa 4Yepes cucTeMy 1abopaTtopHbIX,
NpakTUYecknx paboT W 3KCKYypCuUWU;

Mpofo/mKNTL pasBmBaTth y obyvarowmnxca obueyyedbHble YMEHNUA U HaBblKWU: 0coboe
BHMMaHWe YAeNnTb pPasBUTUIO YMEHWUS NepeckasblBaTb TEKCT, aKKypaTHO BeCTU
3anucu B TeTpaan u genaTb PUCYHKMN.

Paboyass nporpamMma no xMMuu Ans 9 kKnacca coctaB/leHa Ha ocHoBe YMK
BKNOYaroLWero B cebsi yyebHUK Ans obuieobpasoBaTesibHbIX yupexkaeHUn Pyasmtuc
. E., denbamanH ®. . Xumua. 9 knacc - M.: lNpoceeweHune, 2014r; onaakTU4eckoro
maTepuana no xummm pna 8-9 knaccos. lMocobue ansa yumtens. Pageukuin A. M.,
MNopwkosa B. . - M.: lNpoceew,eHne, 2016r.

Ob6uwana xapakTepucTtnuka yyebHoro npegmera

B cogepxaHun  fJaHHOro Kypca npeAcTaB/ieHbl  OCHOBOMoOnaratouimne
TeopeTuyecKmne CBefeHUA N0 XMMUK, BKAKOYaKOLWKMe M3yYeHMe cOoCTaBa U CTPOEHUSA
Bel,ecTB, 3aBMCUMOCTM UX CBOMCTB OT CTPOEHUS, uUccriefoBaHne 3aKOHOMEPHOCTEN
XUMUYECKNX MpeBpaweHnini n nyTein ynpasaeHUs UMN B LeSIsIX NONYyYeHUS BELLECTB,
MaTepnanos, 3HEPIUMN.

Coaep)xaHume y4yebHOro npeameTta BK/KOYaeT CBEAEHUA O HEOPraHWM4YecKux u
OpraHM4YecKux BellecTBax, WX CTPOEHWUW W CBOWCTBAX, a TaKXe XUMWUYECKUX
npoueccax, NpoTeKawLWmnxX B OKpyxXarLli,eM MUpe.

TeopeTUYeCcKy OCHOBY WM3YUYEeHUS HEOPraHMYEeCKOM M OPraHUYeckom XMMuu
COCTaBNAKT aTOMHO-MOJIEKY/IAPHOE Yy4YeHue, nepuogmnyecknii  3akoH O. W.
MeHpgeneesa C KpaTKUMW CBeAEHUAMW O CTPOEHUM aTOMOB, BMUAAX XUMUYECKOWN
CBSI3M, 3aKOHOMEPHOCTAX NPOTEKAHNA XMMUYUYECKNX peaKunii.

B m3yyeHMM Kypca 3Ha4yuTenbHass Ponb OTBOAUTCA XUMMUUYECKOMY 3KCMNEPUMEHTY:
NPOBEAEHUID NMPAKTUYECKMX U nabopaToOpHbIX paboT M ONUCAHUID UX Pe3y/ibTaToB;
Co6/1I04EHNIO HOPM W NMPaBuU NOBeLEHUSA B XUMUYECKMUX nabopaTtopusx.

B KauyecTBe LLeHHOCTHbIX OPUEHTUPOB XUMUYECKOT0 06pa3oBaHUA BbICTynarT
006BbEKTbl, M3y4YaeMble B Kypce XWMMUW, K KOTOPbIM Yy y4auwmxcs (opmupyeTtcs
LLEHHOCTHOE OTHOWeHMe. [lpn 3TOM BeAywY pofb MUrparwT Mo3HaBaTe/lbHble
LLEHHOCTU, TaK KaK [aHHblIi Yy4yebHbIA npeamMeT BXOAWT B rpynny npeameToB
No3HaBaTe/IbHOr0 LIMKNA, FNaBHas LUeNb KOTOPbIX 3aK/1KYaeTCcs B M3YUEHUN NPUPOabI.

MecTo yyebHOro npeameTta B y4ebHOM naHe

HacTosuwasa paboyaa nporpamMmma packpbiBaeT cogepXXaHne 06y4YeHUsa XMMnm B
IX knacce. MNMporpamma onupaeTcss Ha maTepuasn, WU3y4YeHHbIW B 8Knacce, MoaTomy
HEKOTOpble TeMbl Kypca paccMaTpuMBalTCA MOBTOPHO, HO YyXe Ha 60nee BbICOKOM
TeopeTMYeCcKOM YypoBHe. TakoM NoAxof No3BOsSeT yrnyonate U pasBmBaTb MNOHATUE
O BelecTBe M XMUMUYECKOM Trpouecce, 3aKpennaTb MNPOWAEHHbIA MaTepuan B
aKTUBHOM NamATU y4yalMxcs, a TakXXe COXpaHATb MPeeMCTBEHHOCTb B Mnpouecce
obyuyeHwUs.



N3yyeHne XMMUKM [O/MHKHO CcnocobcTBOBaTb (MOPMUPOBAHUID Y YyYalluxcs
Hay4YHOW KapTUHbl MWUPa, WX WHTeNNIeKTyallbHOMY pPa3BUTUIO, BOCMNUTaHUIO
HPaBCTBEHHOCTU, FOTOBHOCTU K TPyA4Y.

OC06eHHOCTb Kypca XMMUKN COCTOUT B TOM, YTO A/19 €r0 OCBOEHUA LWKOJIbHUKN
AOMKHbI  06n1agaTb  He TOJIbKO  onpedenéHHbIM  3anacom  npeaBapuTeNbHbIX
eCTeCTBEHHO-HaYy4YHbIX 3HaHWMA, HO N [OCTATOYHO XOPOLWO Pa3BUTbIM abCTPaKTHbIM
MbllNeHNEeM. ITO ABASAETCA NaBHOW MPUYUHOW TOro, YTo B y4eOHOM MnaHe 3TOT
npegmMeT NOABNAETCA NOCNELHUM B pPSALY €CTeCTBEHHO-HaYUYHbIX AUCLUMIIVH.

JaHHaa nporpamma COLEPXMUT BCe TeMbl, BK/O4YEHHble B ®PeaepanbHbli
KOMMOHEHT cofepXaHus obpa3oBaHUA. YUeOHbIM npegMmeT u3ydaetca B 9 knacce,
paccymtaH Ha 68 uyacoB B rof (34 Hefenu 24 B Hefenw), B TOM 4uUcie Ha
KOHTPO/NIbHbIE paboTbl - 4 yaca, nNpakTuyeckne pabotbl 7 yacoB. Cpok 06yyeHus 1
y4ebHbIl rog.

Kypc «XumMnsa» mmeeT KOMMNEKCHbIA XapakKTep, BKJ/IlOUaeT OCHOBblI 00LLeN
HeopraHM4YeckoOM W OpraHU4Yeckom xXumumu. [NaBHOW wAeen SABNAETCA CcOo3gaHue
06a30BOro KOMMJeKca OMOPHbIX 3HaHW MO0 XWMWUW, BbIPAXKEHHbIX B (OPME,
COOTBETCTBYIOLWEN BO3PACTYy yyalnxcs.

2. MnaHnpyeMmble pe3ynbTaTbl 00y4YeHUS
JTNYHOCTHbIE pe3ynbTaThbl:
- OCO3HaHMWe OCHOBHbIX WUCTOPUYECKUX COObITUIA, CBSAI3AHHbIX C pPasBUTUEM
XUMUN N 06WecTBa, FOTOBHOCTU K CaMOCTOSATE/IbHbIM MOCTYMKaM U AEeNCTBUAM;
- YMEeHMe yCcTaHaBNMBaTb CBA3b MEXAY LenNblo U3YYeHUA XUMUKN N TeM, O Yero
OHa OCYyLecTBNsAETCS;
- (hopMupoBaHue L,eN0CTHOrO MUPOBO33pEHUS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO;
- cobnogeHne wn npornaraHAMpoBaHMe YyyalMMUCA TMpaBun  MOBEAEHUS B
npupoge, WX yyacTue B MNPUPOLOOXPaHHOW [eATe/IbHOCTU, OCO3HaHWEe OCHOB
B3aMMOOTHOLUEHWNS YenoBeKa N NPUPOAbI;
- O0CO3HaHWe YBaXMUTENbHOr0 OTHOLWEHWUA K APYFOMY YesiOBEKY, ero MHEHMUIO,
MWPOBO33PEHUIO N KYNIbTYpE;
- 0CO3HaHWe LeHHOCTN 340p0Bbs (CBOEro U APYruX Noaein);
- Heo06X04MMOCTM CaMOBbIpaXXeHUA, camopeanmnsaynm, coumanbHOro NPU3HaHus.
MeTanpeAMeTHble pe3ybTaTaThbl:
- CrMoCO6HOCTb  CO3HaTe/NlbHO  OpraHu3oBbIBaTb W pPerynmpoBatb  CBOMO
LeATENbHOCTb - Y4eOHY0, 06WEeCTBEHHYO U Ap.;
- BnafeHne ymeHusmMm paboTatb C y4eOHOW M BHEWKONbHOW WHGpOpMaynen
(aHanu3mpoBaTb M 0606WaTb (PakTbl, COCTaBAATb MPOCTON WM pas3BepHYTbIN NnaH,
Te3UCbl, KOHCMNEKT, (h)OPMYy/IMpoBaTb U 060CHOBbLIBATbL BbIBOAbLI U T.4.), NCMONb30BaTb
COBPEMEHHbIE UCTOYHUKM UHPOpPMaLUK, B TOM YUC/Ie MaTepuanbl Ha 3M1EKTPOHHbIX
HOCUTENAX; CMOCOOGHOCTb pewaTb TBOPYECKME 3afjayu, NpeacTaBnATb pesynbTaThbl
CBOEN [eATeNbHOCTM B pas/iMYHbIX (hopmax (coobuieHue, npeseHTaumsa, pedepart,
nccnepoBatesibCKMe NPOeKTbl U Ap.);



- rOTOBHOCTb K COTPYAHWYECTBY C COY4YeHWKamW, KOJINEKTUBHON paboTe,
OCBOEHME OCHOB MEeXKY/bTYpHOro B3auUMOAENCTBMA B LWKOMAEe W CcouManbHOM
OKpPYXXeHun v ap.;
- n36mpatesibHO OTHOCUTLCA K XMMWUYECKOW WH{OpMauuun, cofepxawencs B
cpefcTBax MaccoBOW MHGoOpMaynn.

MpeamMeTHble pe3ynbTaThl:
- CMOCOGHOCTL OMPeaensiTe MOHATUSA. «BELLeCTBO», «XMMWUYECKass peakuuns»,
«MPUMEHEHWNE BELLECTBY», «A3bIK XUMUWNY;
- (hopMMpoBaHNE XMMWUYECKOI KapTUHbl MUpa KaK OPraHM4Yeckom 4acTu €ero
LLeNOCTHON eCTeCTBEHHOHAY4YHOW KapTUHbI - YMEHUS MU3y4yaTb U CUCTEMATM3NPOBATH
MH(pOpMaLND M3  pPa3NIMYHbIX WUCTOYHWUKOB, pPacKpbiBas ee [Mo3HaBaTe/lbHYI0
LLEHHOCTb;
- pasBUTUE TMO3HaBaTe/ibHbIX WHTEPecOB Yy4alMXcs B Npouecce U3yvYeHUs
XMMWUYECKOIA HAayKN N ee BKNaja B COBPEMEHHbIN HayYHO-TEXHUYECKNIA NPOrpecc;
- rOTOBHOCTb MPUMEHEHUA MNOJIYYEHHbIX 3HAHWA W YMEHUN M0 XUMUKU NpU
paboTe c Bew,ecTBaMu U MmaTepuanaMmu B 6bITY U HA NPON3BOACTBE, KAK 060 BEKTUBHYIO
HebXoAMMOCTb.

B pe3ynbTaTe M3yUYeHUss XUMUN Ha 6a30BOM YPOBHE YUYEHUK [O/KEH:
3HaThb:

¢ XMMUNYECKYIO CUMBOJINKY: 3HaKM XUMNYECKNX  3N1EMEHTOB, C*)OpMyflbl
XUMNYECKUX BEWECTB N YPaBHEHUA XUMUNYECKNX peaKLlMIZ;

¢ BaXHelWMe XUMUYECKUE MOHATMA: XUMMUYECKUIA 3/1EMEHT, aToM, MOJeKyna,
OTHOCUTENbHbIE aTOMHasi U MOMEKYNSPHAs MaccCbl, MOH, XMMWYecKas CBA3b,
BELLeCTBO, Knaccuukaums BeU,ecTB, MOSb, MOASipHAs Macca, MONSPHbINA
06bEM, XMMMYECKas peakuus, Knaccupukaums peakuuin, 3NeKTPOIUT U
HEeaNeKTPONUT, 3NeKTPONUTUYECKAS avccoumaums, OKMCNNTENb 7
BOCCTAaHOBMTE b, OKUCNEHWNE 1 BOCCTAHOBMEHWE;

* OCHOBHble 3aKOHbl XMW COXPAHEHNA MACCbl BEL,EeCTB, NOCTOAHCTBA COCTaBa,
NepnoamuYeckKmnii 3aKoH.

yMeTb:
*  HasblBaTb: XMMUYECKNE 31EMEHTbI, COEAUHEHNS N3YUYEHHbIX KNacCOoB;

¢ 00BACHATL:  (U3NYECKMIA  CMbICN  aTOMHOro  (NOpPSAKOBOro)  Homepa
XVUMUYECKOro 3/ieMeHTa, HOMEepOoB Tpynnbl U Nepnmopa, K KOTOPbIM 3/IEMEHT
NPUHAaANeXuT B nepnognyveckom cucteme .. MeHpgeneesa; 3aKOHOMEPHOCTU
N3MEHEHNSA CBOMCTB 3/IeMEHTOB B Mpejenax MablX MNepuofoB W TNaBHbIX
NOArpynn; CywHOCTb peakumnii MOHHOIro 06MeHa;

¢ XapakKTepu3oBaTb: XMMMUYeCKMe 3/ieMeHTbl (0T BOoAOpoda A0 KanbLuA) Ha
OCHOBE WX MNOJIOXKEHUSs B nepuogumyeckon cucteme [A.N.MeHpeneesa u
0COOEHHOCTEN CTPOEHUA MX aTOMOB; CBfAA3b MEXAY COCTaBOM, CTPOEHUEeM U
CBOMCTBaMM  BeL,eCTB; XWMMMUYECKMEe  CBOMCTBA  OCHOBHbIX  K/accoB
HeopraHMYecKnx BeLLeCTB;

+ OnpefensiTb: COCTaB BELLECTB MO UX Popmynam, NPUHAAIEXHOCTb BELWECTB K



onpefeneHHOMY  Knaccy  COEAMHEHWNA, TUMbl  XUMUYECKUX  peakuun,
Ba/leHTHOCTb W CTEeNeHb OKWUC/NEHUA 3NeMeHTa B COeAUHEHMUAX, Tun
XMUMWUYECKO CBA3M B COEAMHEHUAX, BO3MOXHOCTb MPOTEKaHUSA peakuui
MOHHOI0 06MeHa;

¢ COCTaBNATb: (OPMY/ibl HEOpPraHMYecKUX COEAUHEHUIN W3YyYeHHbIX KJ/accos;
CXEMbl CTPOeHUS aTtoMoOB MepBbiX 20 31E€MEHTOB MEPUOLUYECKON CUCTEMBbI
0. .MeHpeneesa; ypaBHeHUA XUMUYECKUX peakunii;

¢ o6paliaTbCca ¢ XMMUYECKOW NoCyLon 1 nabopatopHbIM 060pya0BaHUEM;

¢ pacno3HaBaTb OMbITHbBIM MYyTEM: KWUCAOPOA, BOAOPOA, YrNeKUCAbIA ras,
aMMMaK; pacTBOpPbl KUCNOT U WenoYein, Xxnopua-, cynbgar-, KapboHaT-noHbI;

¢ BbIYUCNATH: MacCcoBYK  [ONK  XMUMWUYECKOro 3neMeHTa Mo  Qopmyne
COefJMHEHMNA; MAacCOBYI0 [0/ BelecTBa B pacTBOPE; KOMIMYECTBO BeLLeCTBa,
06bEM MM MacCy MO KOMM4YecTBY BellecTBa, 06bEMY WM Macce peareHTOB
NN NPOLYKTOB peakumu.

MCNO/Ib30BaTh:

NpMobpeTeHHble 3HAHUSA M YMEHUS B MPaKTMYECKO AesATeNbHOCTU M NOBCEAHEBHOW
XWU3HW ANns:

+ 6e30nacHOro obpauleHns c BelUecTBaMn N MaTepuanamu;

*  3KONOTMYECKM rpamMOTHOr0 NOBeAEHUNA B OKpYXawLel cpeae;

*  OLEHKN BANSAHNA XMMNYECKOT0 3arpA3HeHNs OKpYyXXatoller cpefbl Ha
OpraHu3M 4YenoBeKa,;

*  KPUTMYECKOM OLEHKN MHDOpMaL MM O BEWECTBAX, MCMOMb3yEMbIX B ObITY;

¢ TMPUroTOBNEHUS PacTBOPOB 3aaHHOM KOHLEHTpaLuu.

3. CopepxXaHue y4yebHOro npegmeTta
OCHOBHOE cofepXaHue Kypca Xumun.

Tema 1. Knaccuukaumsa xuMmyecknx peakumin (4uvaca)

Obpatnmble peakuun. TOHATME O XMMWUYECKOM paBHOBecUU. Tensnosble
aheKTbl XMMUYECKUX peakunin. CKOpPOCTb XMMMUYECKUX peakunit. W3ydeHue
BNVSAHWUA  YCNOBUA  NpPOBEeAEHUA XMMMUYECKOW peakuMin Ha ee  CKOpPOCTb.
OKUCNNTENbHO-BOCCTAHOBUTENIbHbIE peakLuuu.

Tema 2. Xnmunyeckne peakumm B BOAHbIX pacTtesopax (5 vacos)

CywHoCcTb npouecca 3/eKTPONNTUYECKOW auccoumnaumn. Lduccouymaumna
KWUCNMOT, OCHOBaHW un coneil. Cnabble W CUMbHble 3NeKTPONUTbI. CTeneHb
auccoumaumn. Peakyuum WMOHHOro o6bmeHa. uaponus coneir. CBOMCTBA KWUCIOT,
OCHOBaHWM M coneit Kak 3/1eKTPOSINTOB.

Tema 3. TanoreHsbl (8 yacos)

XapakTepucTuKa ranoreHos. Xnaop. X/10poBOA4OPOA: MOSyYeHMe N CBOMCTBA.
ConsHaa kucnota n ee conu. NMonyyvyeHne CoNSAHOM KUCNOTbl U U3YyUYEHUE ee CBOMUCTB.

Tema 4.Kucnopog u cepa (5 4acos)



XapakTepucTmka Kucnopoga u cepbl. CBOWCTBA W MPUMEHEHUE Cepbl.
CepoBopgopog. Cynbhuabl. Okcupg cepol (1V). CepHucrasa kucnorta. Okeng cepbl (V).
CepHas kucnota. CepHUCTbIN ra3. CepHuctas kucnota. Cynbdartbl. TuapocynbpuThl.
KucnotHble goxaun. CepHblin aHrngpug. Oneym. Cynbgatbl. Fngpocynbdathbl.

Tema 5. A3oT n ¢pocop (9 yacos)

XapakTepucTmka asoTa n gochopa. Pu3NUYeCKNe U XMMUYECKMe CBOWCTBA
asoTa. AMmunak. lonyyvyeHuve amMmumaka M u3yyeHue ero cBoiicte. ConM aMMOHWUS.
A30THass kKucnota. Conm a30THOW KUCAOTHI. docop. Okcupg ochopa (V).
docopHaa Kucnorta n ee conu.

Tema 6. Yrnepoa v kpeMHui (10 yacos)

KpemHuneBas kucnota u ee conn. Ctekno. LiemeHT. XuMuyeckme cBoiicTBa
yrnepoga. Agcopbumnsa. Okcupg yrnepoga (I1) - yrapHbiii ras. Okcupg yrnepoga (1V) -
YrIeKNCNbIN ra3. YronbHaa KucaoTa n ee conn. KpyrosopoT yrnepoga B Npupoge.
MonydyeHne okcnpa yrnepoga (IV) n nsydyeHue ero ceomcts. PacrnosHaBaHue
Kap6oHaToB. KpeMHUN. OKcug KpeMHUA(N). XapakKTepnucTmka yrneposa n KpeMHus.
Annotponusa yrnepoja.

Tema 7. Metannbl (13 yacos)

XapakTepucTnkKa MeTannoB. HaxoxpeHue meTansioB B npupofe n obuume
Cnocobbl MX nonyvyeHUs. XMMMUYECKMe CBOMCTBA MeTaNNoB. J/IEKTPOXUMUYECKUIA
psg  HanpskeHuWin  mMetannoB. Cnnasbl.  UWenodyHble  meTannbl.  MarHui.
Ll enoyHo3emMeNbHble MeTanbl. BaXHenwwune coeguHeHUA Kanbuus. XXecTKOCTb
BoAbl. ANKOMWHWIA. BaxHelwmne coegmHeHus antoMuHuda. >Keneso. CoefnHeHUS
Xenesa.

Tema8. NMepBoHayanbHble NpeacTaB/ieHNA 06 oOpraHNYeCcKMUX BellecTBax
(14 yacos)

OpraHuyeckad xumuma.  OCHOBHble  MOJIOXKEHUA  TeOpUU  CTPOEHUA
opraHmyeckux coeguHeHunin A. M. bytneposa. [lpegenbHble (HacblWeHHbIE)
yrnesogopogbl. MeTaH, ataH. ®u3nyeckme U XMMMUYECKNe CBOMCTBA. [TpUMeHeHMe.

HenpepenbHble (HeHacbllWeHHbIe) yrnesofopoabl. ITuieH. dPusnyeckue u
XuMuyeckue csoictsa. NMpumeHeHne. AueTuneH. OueHoBble yrnesofoposbl. HedTb
N NPUPOAHbLINA ras.

CnupTbl. MeTaHon. 3TaHoN. ®usnmyeckme cBolcTea. Pusnonormyeckoe
BO3AelicTBMEe Ha opraHmam. Kap6oHOBble KWUCNOTbl. MypaBbMHasAs W YKCycHas
Kncnotbl. ®unsmyeckne ceoiictaa. NMpumeHeHme. XXKupbl - NpoAYKTbl B3aMMOAeNCcTBUA
rMvLepuHa 1 BbiCLWNX KapObOHOBbLIX KUCNOT. CnoXHble ahupbl. XKupbl. PONb XXUPOB B
npouecce o6MeHa BeLWecTs B OpraHun3me.

Yrnesogbl. ['N0K03a, caxapo3a - BaXHeWwwne npeacTtaBUTeNn YrneBofoB.
HaxoxaeHwne B npupoge. Kpaxman. Llenntonosa. NpumeHeHue.

AMnHOKMCNOTLI. benku. Ponb 6enkos B nuTaHUW. Tlonnmepsl -
BbICOKOMOJIEKYNIAAPHbIe coefnHeHuA. [TpuMeHeHe NONMEepPOB.

Y4yebHO-TeMaTUUYeCKMIN NnaH
no xummn gna 9 knacca K YAK I.E. Pyasutuc, ®.I. densgmad (M.: N134atenbcTBO
«MpoceeuweHne, 2016») cocTaB/ieH C ONOPON Ha MaTepuan yyebHUKa 1 TpeboBaHUN
defepanbHOro rocygapcTtBeHHoro obpasoBatesibHoro ctaHgapta (ProcC).



PacnpepeneHune yuyebHbIX 4acoB Mo pasfenam nNporpammsl

No HanmeHoBaHWe pasgena KonnuectBo W3 HMX (KO/IMYECTBO YacoB)
n/n yacos

KoHTposbHble  [NpakTuyeckue

paboThl paboThbl
1 Knaccumkaums XMMNUYeCcKmX peakumii 4 1
2  XMMWNYeCKMe peakuuu B BOAHbIX 5} 1
pacTBopax

3 TanoreHsbl 8 1 1
4 Kwucnopog v cepa 5 1
5 A30T n octop 9 1 1
6  Yrnepog v KpeMHWiA 10 1
7 MeTtannsl 13 1 1
8 TepBoHayasibHble MpefCcTaBneHns 06 14 1

OpraHN4ecKunx BeLEeCTBax

NToro: 68 4 7



Copep>xaHune
(pasgensl,
TEMblI)

WHCTPYKTaX Mo
OT uThb.
OkucnnTenbHo-
BOCCTaHOBUTE/b
Hble peakumn.

TennoBble
ahdpeKTbI
XUMUNYECKNX
peakLmi

CkopocTb
XUMUYECKMNX
peakunin

4. KaneHpapHoO-TeMaTuUyecKoe nnaHMpoBaHme Kypca «xXmmua» 9 knacc

CpeacTsa 00y4yeHus
Tun/opma  (obopyposaHue «To4ka KoHTponb MnaHnpyemble
ypoKa PocTta», AieMoHcTpaumn,  (Bug, hopma) pe3ynbTaTbl 06yYeHUs
OMbITbI)
Pasgen 1. Knaccngmkauma XMMNUYecKnx peakunii (4vaca)
1 Ypok XXypHan Tb, y4ebHuK, .PpPOHT/IbHBIA  3HATb: UHCTPYKLMIO NOOT w
N3yYeHns npeseHTauUms ornpoc TB; onpeseneHve
HOBOI0 OKMC/INTESbHO-
matepuana BOCCTaHOBMUTE/bHbIX
peakuuii 6anaHca.
YMETb: paccTaBnsiTb
KO3(P(hMLMEHTDI B
YPaBHEHUAX OKUC/TUTENbHO-
BOCCTaHOBUTE/bHbIX
peakumii MeToL0M
3NEKTPOHHOro GanaHca.
1 KOMOMHMPOB  YUebHUK, NOYpPOUHbINA ®POHTA/IbHBIA  3HATb: 9K30TEPMUYECKUE N
aHHbIA YPOK  M/iaH, NpeseHTaums, onpoc, paboTa c 3HAOTEPMUYECKME peaKLmu;
ANLAKTUYECKMe TEKCTOM, Y TenI0BOM aheKT peakLmii;
maTepuabl [I0CKM TEPMOXUMMYECKINE
YpaBHEHUS peakLumiA; 3aKOoH
COXpaHeHWs 1
NpeBpaLLEHNS 3HEPTUN.
YMETb: NPOV3BOANTb
pacyeTbl Mo
TEPMOXUMNYECKOMY
YPaBHEHMIO peakLn.
1 Ypok YUebHWK, NoYpPOUHbII ®POHTa/IbHBIA  3HATb: CKOPOCTb
N3y4YeHns nnaH, npeseHTaums ornpoc XUMUYECKOM peakuniA;
HOBOI0 KaTa/in3; MHrMOMPOBaHWE;
marepuana KaTa/im3atopsl;
NHIMOUTOPBI; PEPMEHTDI

Kon-
BO
YyacoB

Jata
MnaH dakT
5.09
8.09
12.09



O6patrMble
peakLun.
lNoHATKE O
XMIMNYECKOM
paBHOBECUIN.
lNpakTnyeckas
paboTta Nel
«3yyeHue
BNAHUA
yCnoBuii
nposefeHNs
XUMNYECKON
peakuUWii Ha ee
CKOpPOCTb»

CyuiHocTb
rpotiecca
3MEKTPONUTUYEC
KO
Anccoupaumm

Ypok
MPaKTUYECKO
1 paboTbl

YuebHuK, fabopatopHas
nocyfza v XMMmnyeckume
peakTuBbI, Npuoop 4d
NINKOCTpaLmmn
3aBMCMMOCTI CKOPOCTHN
XVMUYECKOM peakummn ot
YC/I0BUA

OPOHTA/IbHBIIA
onpoc, pabota c
TEKCTOM, Y
LlOCKU

YMEeTb: paccymThIBaTb
CKOPOCTb XMMMYECKMX
peaKLmii.

3HaTb: BNAHME NPUPOAbI
pearvpyroLmx BELLECTB;
B/IMSIHWE KOHLEHTpaLmm
pearvpyroLmx BELLECTB;
B/IMSIHWE NOBEPXHOCTM
COMPUKOCHOBEHWSA
peareHTOoB; B/NAHWE
Temnepatypbl; BINAHME
KaTanmsatopa.

YMeTb: Ornpeaenstb
Hanpas/ieHWe CMeLLEeHNS

XMMNYECKOro paBHOBECKA B
3aBMCUMOCTU OT U3SMEHEHNA

YC/IOBUI NPOTEKaHNA
XMIMUYECKOM peakumu;
M0J1b30BaTLCH
nabopaTopHO nocyaon n

XUMNYECKUMW PeaKTnBaMn.

Pasgen 2. Xumunyeckne peakumn B BOAHbIX pacTeopax (5 4acos)

Ypok
N3y4eHns
HOBOI0
marepuana

Y4YeOHUK, NMOYpPOUHbIIA
MnaH, npeseHTaums,
ANOAKTUYECKMe
matepumasbl, JaTUMK
TemnepaTtypbl MIATVHOBL I

PaboTa y A0CKW

3HaTb: MOHATUS:
3NEKTPONNTBI; He
3MEKTPONNTI;
3MEKTPOIUTUYECKAA
Aamccoupaums;
rmgparaums;
KpucTanioruaparsl.
YMeTb: 0ObACHATbL
NPUYNHY
3/1IEKTPOMPOBOAHOCTU

BOAHbIX PaCTBOPOB COJIEN,

KWC/OT, LUE/oYen 1

15.09

19.09



Cnabble n
CW/bHblE
3N1EKTPONNTBI.
CreneHb
avccoupmaumm

Peakumn
MOHHOI0
obMeHa

Maponus conemn

lNpakTnyeckas
pa6oTta Ne 2.
PelueHune
3KCnepumeHTa
NbHbIX 3aa4
no teme

1

1

Komb6rHmpos
aHHbI YPOK

Komb6rHmpos
aHHbIA YPOK

Komb6rHmpos
aHHbIA YPOK

Ypok
MPaKTU4ecKo
1 paboTbl

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauus,
AVJaKTNYecKue
matepuaibl

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauus,
AV[aKTNYecKue
matepuaibl

Y4ebHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauus,
AVJaKTNYecKue
matepuaibl

YUebHUK

PaboTa y A0CKU

PaboTa y AocKu,
(PPOHTa/IbHBIN
onpoc

PaboTa y AocKu,
(PPOHTa/IbHBIN
onpoc

OdpopmneHve
paboT B TeTpaasx

NNNOCTPUPOBATb
npuMepamm U3yyeHHble
MOHATLAS.

3HaTb: CTereHb
3MEKTPOSNINTUYECKOA
Auccoumaumn; CUnbHble 1
cnabble 3M1eKTPONNTI.
YMETb: paccynTbIBaTb
cTeneHb Avccoumanmm
3NEKTPONUTA.

3HaTb: peakLn MOHHOrO
06MeHa, KayeCTBeHHbIe
peakLUun, peakTuB.,
MO/IHbIE M COKpaLLEHHbIe
NOHHbIE YpaBHEHWSI.
YMETb: COCTaB/SATH
MO/IHbIE M COKpaLLEHHbIE
MNOHHbIE YpaBHEHNSA
peakuuii.

3HaTb: rMAPON3 COMe,
N3MeHeHVe LiBeTa
pa3/INYHbIX HAMKATOPOB
Npuv LeACTBUN PacTBOPOB
conem

YMEeTb: OnpeaensThb
XapakTep cpegpl
pacTBOPOB COMEN MO UX
cocTasy.

3HaTb: yC/oBWA 3.10
NpoBeAeHs

KayeCTBEHHbIX peakLnn Ha
OHB!.

YMETb: 3anuncbIiBaTb

NOHHbIE YPaBHEHNS

22.09

26.09

29.09



10

«CBoMCTBa
KWNcnoT,
OCHOBaHUI "
conei Kak
3/IEKTPONTOB»

XapaKTepuctmka
rasioreHos

Xnop

X/10poBOAOPOA;
nosly4eHue n
CBOWCTBA.

ConsiHas

1

Ypok
N3yYeHuA
HOBOIO
martepuana

KombuHmpos
aHHbIA YPOK

Ypok
N3yyeHns
HOBOIO
maTepuana

KombuHmpos

Pasgen 3. [anoreHsb! 18 4acos)

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTaLms

Y4ebHUK, NMOYpPOYHbIIA
M/1aH, npeseHTauus,
AV[aKTNYecKue
matepuaibl

YUebHWK, NOYPOUHbIi
MnaH, npeseHTaums,
nnakarbl

YUebHWK, NoYpPOUHbII

(DPOHTa/bHbIN
onpoc

PaboTa y gocku,
(DPOHTA/IbHBIN
onpoc

(DPOHTa/IbHbIN
onpoc

PaboTa y focKu,

peakuuii B MOSHOM U
COKpALLEHHOM BUZE.

3HaTb: CTPOEeHMe aToMa 6.10
rasioreHoB, Nosy4YeHve 1
XMIMUYeCKKMe CBOICTBA
rasloreHoB; BO3rOHKa,;
KOHAeHcaLus.

YMeTb: XapaKTepu3oBaTb
rasioreHbl Nno nx
nonoxxeHuo B NMNCX3 [,
. MeHzeneesa.

3HaTb: (M3NYECKME U
XMIMUYEeCKUe CBOICTBA
X/i0pa Kak Hanbonee
3HaYMMOro BeLLecTBa
Cpeaw rasioreHos.

YMeTb: [0Ka3blBaTb, YTO
X/10P - CWMbHBIA
OKUC/TESb.

3HaTb: PacTBOPeHMe
X/T0POBOZOPOAA B BOAE;
KayeCTBEHHas peakuusi Ha
XNOPUA-NOHBI, CrOCOo6bI
nosy4eHNs
X/10POBOAOPOAA B
naboparopuu.

YMETb: OOBACHATH
MEXaHW3M LIeMnHom
peakumu.

3HaTb: MoMy4YeHve 1

10.10

13.10

17.10



14

16

17

KNC/10Ta U ee
conn.

XnmMn4yeckme
peakLumn B
BOAHbIX
pacTBopax.
["anoreHsbl.

lNpakTnyeckas

pa6oTta 3
«[lonyyeHune
CONSAHOWN
KNUCNOTbI U
N3yyeHue ee
CBOWICTB»

KoHTponbHasA
paboTta Ne 1

AHanuns
pesy/bTaToB
KOHTPO/IbHOWA
paboTbl.

1

1

aHHbIA YPOK

Komb6rHmpos
aHHbI YPOK

Ypok
MpaKTN4ecko
1 paboTbl

Ypok
KOHTpONA n
OLIEHKM
y4ebHbIX
NOCTVKEHWIA

Ypok
0606LLeHNA 1
cucTeMarusa
L 3HAHWI

MnaH, NpeseHTaLws,
OVIAKTUYECKUE
MaTepuasbl

ANOAKTYECKMNE
MaTepuanbl, JaTUMK
X/IOpAL- VIOHOB

YuebHuK, nabopaTopHas
nocyaa U XMMUYeCKme
PeaKTUBbI

BUneTbl ¢ KOHTPO/bHBIMM
3a4aHNAMMN

JAvpaktmnyeckume
MaTepuasibl

(hPOHTa/IbHbIN
onpoc

PaboTa y A0CKW

OopmneHne

paboT B TeTpaasax

PaboTa y AOCKW

CBOWCTBA COJISIHOWM
KUCNOTbI 1 ee COseN.
YMETb: OT/IMUUTL CONSHYHO
KWCMOTY W ee COnn OT
APYTNX KWUCMOT W CONeiA.
3HaTb: OCHOBHbIE peaKLuii
B BOAHbIX pacTBOpax;
NosyYeHne N XUMNYECKUE
CBOWCTBA ra/I0reHoB.
YMETb: peLuaTb 3a4a4m no
NPONAEHHBLIM TEMaM.
3HaTb: MOy4YeHVe
CO/ISAHOWM KUCNOTbI;
XMIMUYECKNE CBOMCTBA
CO/ISAHOWM KUCNOTbI;
pacno3HaBaHWe COMSHOM
KUCNOTbI W ee COMe.
YMETb: OT/INYaTb CONAHYHO
KWCMOTY W ee Conn OT
APYrMX KUCMOT U CONen Ha
NpaKTUKe.

3HaTb: OCHOBHbIE TEPMMHBI
N NOHATUS YpOKa
NPOMAEHHbIX TEM.

YMETb: peLlaTh
KOHTPO/bHbIE 387a4K Ha
OCHOBe MPOWAEHHOro
maTepuana.

3HaTb:

OCHOBHble TEPMUHbI M0
NPOMAEHHbLIM TEMaM.
YMETb:

oTBeYaTb Ha
MOCTaB/IEHHbIE 33a4W.

20.10

24.10

27.10

711



19

20

XapakTepncTuK
a Kucnopoga v
cepbl CBoiCTBa
N NPUMeHeHe
cepbl

Ceposopgopog.
Cynbomabl

Oxkcup, cepobl
(IV). CepHucras
kucnota. Okeupg,
cepbl (V1).
CepHas Kkucnota

Pasnen 4. Kncnopog v cepa (5 yacos)

Ypok Y4YeOHUK, NMOYpPOUHbIIA
M3yyeHns M/1aH, npeseHTauus,
HOBOI0 Tabnuua MeHgeneesa
matepuana

Ypok Y4YeOHUK, NMOYpPOUHbIIA
M3yyeHNs M/aH, npeseHTauys,
HOBOIrO Tabnuua MeHaeneesa
maTepuana

KOMOUHMPOB ~ YUeOHUK, MOYPOUHbIIA

aHHbIM YPOK  N/iaH, NpeseHTaums,
ANIAKTMYECKMe
maTepuabl

(DPOHTA/bHBIN
onpoc

(DPOHTa/IbHBIN
onpoc

PaboTa y AocKu,
(PPOHTa/IbHBIN
onpoc

3HaTb: CTPOEHME aTOMOB
KNCNopoAa v cepbl;
KpUCTaNIM4ecKkas cepa;
M1acTUYecKas cepa;
OKUCIUTENbHbIE 1
BOCCTaHOBUTE/IbHbIE
CBOWCTBa Cepbl.

YMeTb: [1aBaTb 06LLyH0
XapaKTepUCTUKY
anemeHTam A-rpynm,
COCTaB/ISATb YpaBHEHA
peakLuiA,
NOATBEPXKAAOLLNX
OKUCIUTENbHbIE 1
BOCCTaHOBUTE/IbHbIE
CBOWCTBaA Cepbl.

3HaTb: XMMUYECKME W
(h13myeckre CBOMCTBA

CepoB0/0POAa; MosyueHe

N NPUMEHEHWE.
YMETb: NPOBOAUTb
KayeCTBEHHYHO peakumio
Ha Cy/b(MA-VNOHBbI.
3HaTb: CEPHUCTbIN ras,
CEepHUCTasA KUCNOTa,
cynbatbl, CEPHBIIA
aHrgpua, oneym,
Cy/nbgpartbl,
rmapocynbarsl,

KayeCTBEHHaA peakuna Ha

CyNbhaT-NoHBbI.
YMETb: OT/INYUTb
KOHUEHTPUPOBaHHYO

10.11

1411

1711



21

22

23

Kucnopog,
Cepa.  CepHas
Kucnota.

MpakTnyeckas
paboTa 4
PewweHne
3KCMepuMeHTa
NbHbLIX  3a4ad
no Teme
«Kucnopog u
cepa»

XapakTepucTmK
a  asoTa n
(hocpopa.
®du3nvecke wn
XYIMUYeCcKme

CBOICTBa a30Ta.

1

1

KombuHmpos
aHHbIA YPOK

Ypok
MPaKTUYECKO
1 paboTbl

Ypok
N3yyeHns
HOBOIO
maTepuana

JAvpaktnyeckume
maTtepuanbl

PaboTa y fOCKU

YuebHuK, nabopatopHas  OdopmneHme
nocyfa v XMMnyeckme paboT B TeTpassX
peaKTBbI

Pasgen 5. A3oT 1 hocop (9 vacos)

YUebHUK, MOYPOYHbIA  (PPOHTa/bHbIN
MaH, npeseHTauus, orpoc
Tabnmua MeHpeneesa,
TepmopesncTop-

HbIA AaTYNK TEM-
nepatypbl, AaTYNK
pH, faTynk anek-
TPOMPOBOAHOCTN,

CEPHYH KUCNOTY OT
pa36aBneHHOM Ha
OCHOBaHMN XUMNYECKMX
CBOWCTB.
3HaTb: MOJy4eHVe,
XUIMUYECKUe N
(hn3nyeckme CBOMCTBA
Kucnopogda, cepbl n
CEPHOM KMCNOTbl.
YMeTb: peLuaTb pacyeTHble
3a/la4m Ha OCHOBe
NPOMAEHHbIX TEM.
3HaTb: MoslyyeHne u
CBOMCTBa KMC/I0poaa
cepbl.
YMETb: pacro3HaBaTb
cynbuabl, CynbhuTbl N
Cynbhatbl.

21.11

24.11

3HaTb: CTPOEHMe aTOMOB 28.11
asora 1 ocopa;
HaxoXzeHve, nosyyeHue
1 CBOWCTBA a30Ta U
(hocdpopa.

YMETb: COCTaB/SATb
YPaBHEHUS peakumia,
XapaKTepu3yrLLmX
XMIMUYEeCKMe CBOMCTBA
a30Ta, W PasbACHATb UX C
TOUKW 3peHUS
npeacTasneHnii 06
OKMUC/INTENbHO-



24

25

26

27

AMMMaK

MpakTnyeckas
paboTab
«MonyyeHne
aMMMnaka n
n3yyeHne  ero
CBOMCTBY

Conu ammoHusa

A30THad
KMCnoTa.
a30THOMN
KMCNOTbI.

Conmn

Kom6rHmpoB
aHHbIA YPOK

Ypok
MPaKTUYECKO
1 paboTbl

Ypok
N3yyeHus
HOBOIO
maTepuana

KombuHmpos
aHHbIA YPOK

YUebHWK, NoYpPOUHbII
MnaH, npeseHTauus,
Tabnuua MeHpeneesa,
ANLAKTUYECKMe
marepuasibl,

JaTumk anekTpo-
[NpoBoaHOCTM

YuebHuK, nabopaTopHas
nocyfa v XMMnyeckme
peaKTBbI

Y4eOHUK, NMOYPOUHbIIA
M/1aH, npeseHTauus,
Tabnmua MeHgeneesa

YUebHWK, NOYPOUHbIi
MnaH, npeseHTaums,
ANOAKTUYECKMe
matepuasbl,

JatunkK HUTpaT-
MoHoB

(hPOHTA/IbHbIN
ornpoc, paboTay
[IOCKMN

OdhopmneHue
paboT B TETpassX

(hPOHT&/IbHb IV
onpoc

(hpPOHTa/IbHbIN
onpoc, pabotay
[lOCKU

BOCCTaHOBUTENbHbIX
npoLeccax.

3HaTb. OCHOBHble 112

XUMUYECKME CBOMCTBA

amMmMmaKa.

YMETb: COCTaB/ISATb

YPaBHEHWS peaKLuiA,

XapaKTepm3YHOLLINX

XUMUYECKME CBOMUCTBA

aMMMaKa.

3HaTb. XMMUYECKUne 5.12

CBOMCTBa aMMMaKa.

YMETb: COCTaB/ISATb

YPaBHEHWS peaKLiA,

XapaKTepm3YHOLLNX

XUMUYECKME CBOMCTBA

aMMMaKa.

3HaTb. CO/IN aMMOHWUS, 8.12

KayeCTBEHHas peakuusi Ha

MNOHbI aMMOHWSA.

YMETb: COCTaB/ISATH

YPaBHEHWS peaKLiA,

XapaKTepum3yHLLMX

XUMUYECKME CBOCTBA

COMe aMMOHMUSI.

3HaTb: XUMUYECKME

CBOWCTBA a30THOW

KNCNOTbI, NOMY4YeHVE COMn

a30THOW KUC/OTHI,

KpYroBopoT a3oTa B

npupoge.

YMETb: COCTaBMSATh

YPaBHEHWSI XMMUYECKMX

peaKLUWiA, neXxalnx B

12.12



28

29

30

®ocop. Okenpg 1

(ochopa (V).

docdopHasn

KMNC/ioTa ”n ee

conn.

docpop n ero 1

COeAMHEHNA

KoHTponbHasA
paboTta Ne 2

1

Ypok
N3yYeHuA
HOBOIO
marepuana

Komb6rHmpos
aHHbIA YPOK

Ypok
KOHTpONA n
OLIEHKM
y4ebHbIX
NOCTVKEHWIA

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauus,
nnakarbl

JAvaaktmnyeckme
maTtepuabl

BuneTbl ¢ KOHTPO/bHBIMM
3a4aHNAMMN

(PPOHTa/IbHBIN
onpoc

PaboTa y AOCKW

OCHOBE MO/TyYeHS
a30THOW KUC/NOTbI, U
Pa3bsACHATb
3aKOHOMEPHOCTU MX
MPOTEKaHWIS.

3HaTb: a/1/IOTPOIHbIE
mMoZnrKaumn gocdopa,
cBoiicTBa 6enoro u
KpacHoro docdopa;
KayeCTBEHHYHO peakumto
Ha hocdhaT-1oHbl,
(hocthuH, docdunabl
MeTa/1/10B, (DOCOpPHbIe
yAo6peHus.

YMETb: COCTaB/IATb
YPaBHEHUSI XMMUYECKMX
peakLuia,
XapaKTepuU3yHLLMX
ceoicTBa hocthopa,
06BACHUTL UX C NO3ULNIA
OKMC/IeHNS-
BOCCTaHOB/IEHUS.

3HaTb: MoslyyeHne u
XMIMUYEeCKKe CBOICTBA
(hocdhopa n ero
COEINHEHWIA.

YMeTb: peLuaTb 3a4a4um Ha
OCHOBe MPOWAEHHOro
maTtepuasna.

3HaTb: OCHOBHbIE TEPMUHbI
N NOHATUS YPOKa
NPOMAEHHbIX TEM

YMEeTb: peLlaTb
KOHTPO/IbHbIE 384a4K Ha

15.12

19.12

22.12
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32

AHanms 1
pesy/bTaToB
KOHTPO/IbHOWM
paboTbl.

Xapaktepuctnk 1
a yrnepoga Wu
KpeMHUS.
AnnoTponus
yrnepoga.

XUMUNYECKne 1
CBOICTBA

yrnepoga.
Ancopbups.

Ypok Jnpaktnyeckume PaboTa y focKu
0600LLeHNs U MaTepMasbl
cucTeMarusa
L 3HaHWIA
*azgen 6. Yrnepog v kpemHuii (10 yacos)
Ypok Y4ebHUK, NMOYpPOUHbIIA (PPOHTa/IbHBIN
N3yYeHns M/1aH, npeseHTauus, onpoc
HOBOIrO Tabnuua MeHaeneesa
matepuna
KOMOUHMPOB  YUeOHUK, NOYPOUHbIN (hPOHTa/IbHbIN
aHHbIM YPOK  Mn/iaH, NpeseHTaums, onpoc, pabota 'y
ANLAKTUYECKMe [lOCKU
maTepuabl

OCHOBe MPOWAEHHOro
matepuana

3HaTb: OCHOBHbIE TEPMVIHBI
M0 NPOMAEHHBLIM TEMaM.
YMeTb: 0TBeYaTb Ha
MOCTaB/IEHHbIE 33/a4n

3HaTb: 3aKOHOMEPHOCTY
N3MEHEHWSI CBOCTB
anemeHTOB B IVA-rpynne
NePVOANYECKON CUCTEMBI
[ V. MeHpeneesa,
CTPOeHMe aTomMa yrieposa
N KPEMHUSE; a/iNIoTPONMI0
yrnepoga; msnyeckue
CBOWCTBa a/iMasa 1
rpagpura.

YMeTb: 00bACHUTH
NPUYNHY pa3nyms
CBOWCTB a/iMasa U
rpagpura.

3HaTb: XUMUYECKMe
CBOICTBA Yrnepoaa; yto
TakKoe afcopoums;
NpUMeEHEHNE Yrnepoag;
YMETb: COCTaB/NATb
YPaBHEHWSI XMMUYECKMX
peakumiA,
XapaKTepu3yoLLmMX
CBOICTBa yrnepoaa, u
PasbACHATb NX C TOUKMN
3peHns nNpeacTaBeHnin 06
OKUCNNTENbHO-
BOCCTaHOBUTE/bHbIX

26.12

29.12

9.01
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35

36

Okeng yrnepoga
(I) - yrapHbIin

ras.

Okeng yrnepoga

(V)

YINEKNCTbIN Tas.

YrosnbHas

KMncsiota ”n ee

CO/N.
KpyrosopoT
yrnepoga
npupogae.

Ypok
N3yYeHuA
HOBOIO
martepuna

KombuHupos
aHHbIA YPOK

Ypok
N3y4veHNs
HOBOI0
martepuna

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauus,
Tabnuua MeHgeneesa

Y4YeOHUK, NMOYpPOUHbIIA
M/aH, npeseHTauys,
Tabnmua MeHgeneesa

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTaLus,
nnakarbl

(PPOHTa/bHBIN
onpoc

(PPOHTa/IbHBIN
onpoc

(PPOHTa/IbHBIN
onpoc

npoueccax.
3HaTb: CTPOEHVE
MOJ1eKy/Ibl; CBOMCTBA U
(h1310ornYecKoe
[ENCTBME OKCMaa
yrnepoga(l), dusnyeckre
N XMMUYECKME CBONCTBA
okcunpa yrnepoga (11);
rasvipkaLo TonJmBa.
YMETb: COCTaB/ISATb
YPaBHEHUSI XMMUYECKMX
peakumi,
XapaKTepu3yrLLmX
CBOMCTBa OKcmnaa
yrnepoga(IT).

3HaTb: CTPOEHVE
MO/IEKY/Ibl, CBOWCTBA U
NPYIMEHeHMe YI/IeKNCIoro
rasa.

YMETb: OT/INYUTb
YINEKUCbIA ra3 oT
APYrnx rasos.

3HaTb: CTPOEHVe
MOJIEKY/bI; MOyYeHue
YrO/IbHOWM KUCNOTbI U ee
Conent; msnyeckune n
XMIMUYEeCKUe CBOICTBA
KapboHaTOB; KPYroBopoT
yrnepoga B npupose
YMETb: COCTaB/SATb
YPaBHEHUS peaKLiA,
XapaKTepu3yroLLmX
npespaLLeHne KapboHaToB
B rMApoKapboHarsl 1

12.01

16.01

19.01
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38

39

YrosnbHas
Kucnota wn ee
Conwn.

lNpakTnyeckas
pa6ota Ne 6
«[lonyyeHne
okcuga
yrnepoga (IV)
N N3yYeHne ero
CBOWCTB.
PacnosHaBaHue
KapboHaToB»
KpemHuiA.
Oxkeupg,
KpemMHUA(IY)

KOMOMHMPOB ~ YUebHWUK, NOYpPOUHbIN

aHHbIA YPOK  M/iaH, NpeseHTaums,
ANAKTUYECKMe
maTepuabl

Ypok YuebHuK, nabopaTopHas

MPaKTUYeCKO  Mocyaa Y XMMUYEeCKue

N paboTbl peaKTyBbI

Ypok Y4YeOHUK, NMOYpPOUHbIIA

N3yYeHs MnaH, nNpeseHTaums

HOBOrO

matepunia

(hPOHTa/IbHb IV

ornpoc, paboTay
LlOCKU

OmopmneHne

paboT B TeTpaasax

(PPOHTa/IbHBIN
onpoc

rmapokapboHaToB B

KapboHaTbl.

3HaTb: NoyyYeHme n 23.01
XMIMUYeCKMe CBOICTBA

Yro/lbHOM KUCMOTbI U ee

COMeM.

YMETb: peLuaTb 3afa4m Ha

OCHOBe MPOWAEHHOro

matepuaia.

3HaTb: nonyyeHue okcupga  26.01
yrnepoga (1V) v nsyyeHve

ero CBOWCTB;

pacro3HaBaHue

KapboHaTOoB.

YMeTb: Nosy4vaTb OKCUZ,
yrnepoga(l'y)

nabopaTopHbIM CrIOCO6OM.

3HaTb: NnonyyeHve 30.01
KpeMHUSA 1 oKcuaa
KpemHus (1V);
(hn3nyeckme n
XMMUYeECKMe CBOMCTBE,;
NpVMEHEHVE.

YMETb: COCTaB/ATb
YPaBHEHUS XMMUYECKIMX
peakLuiA,
XapaKTepu3yroLLmX
CBOWCTBA KPEMHUA 1
okcrpa kpemHus (1V), n
Pa3bACHATH KX B CBETE
npeAacTasneHuii 06
OKMC/INTESbHO-
BOCCTAHOBUTE/IbHbIX



40

41

42

KpemHmeBas
Kucnota u ee
conn.  Crekro.
LiemeHT.

KpemHuii 1 ero
COeIMHEHVIA.

XapakTepucTmka
MeTasI/10B.
HaxoxxaeHve
MeTa/1/10B B
npvpoze u
o6LLme cnocoobbl
NX MOYYEHNS.

1

1

Komb6rHmpos
aHHbI YPOK

Komb6rHmpos
aHHbIA YPOK

Ypok
N3yYeHns
HOBOIO
marepwuia

[vinaktnyeckue Pa6oTa Yy JocKu
MaTepuasbl
[vinaktnyeckue Pa6oTa Yy JocKu
MaTepuabl

Pasgen 7. MeTannbl (13 4acos)
Y4ebHUK, NMOYpPOUHbIIA (PPOHTa/IbHBIN
M/1aH, npeseHTaLus, onpoc
Tabnuua MeHaeneesa

npoveccax u
3MEKTPOSNINTUYECKOA
AnccoLmMaLImn.

3HaTb: CBOMCTBA
KPEMHWEBOW KMCNOTbI U
0611acTu NpUMeHeHns
CU/NKATOB.

YMETb: COCTaB/ATb
YPaBHEHWSI XMMMNYECKMX
peakuuii.

3HaTb: MOyYeHNE 1
XMIMUYECKME CBOMCTBA
KPEMHUS 1 ero
COeIHEHNI

YMETb: peLlaTb 3a4a4m Ha
OCHOBe MPOWAEHHOro
maTepuana.

3HaTb: Crocoobbl
NosyYeHNs MeTa/OB;
CBOWCTBA META/1/10B;
HaxoXXAeHne B NPUPOAE,;
MET/IINYECKAS CBA3b;
NErKue 1 TsHKenble
MET/bI;

YMETb: 0OBACHATH
B/INSIHWE METITUYECKOW
CBSA3M Ha (pr3nUecKue
CBOWCTBA META/1/10B;
00BACHATL CNOCOObLI
MO/TyYeHUs1 METa/I/IOB C
TOUKW 3pEHUS
npeAcTasneHuii 06
OKUCNUTENbHO-

2.02

6.02

9.02
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45

46

Cnocoo6sl
nosy4eHns
METa/1/10B

XrMmnyeckue
CBOWCTBa
METaJsI/10B.
JNeKTpoXmmMmnye
CKW pag,
HanpsHKeHI
METaJI/10B.

Cnnasbl.
LLlenoyHble
MeTaN bl

Marnuia.
LLlenoyHo3emen

1 Kom6rHmpos
aHHbIA YPOK

1 Ypok
N3yYeHuA
HOBOIO
marepuna

1 Ypok
N3y4eHns
HOBOr0
marepuna

1 Komb6rHmpos
aHHbIA YPOK

Jvpaktnyeckume
maTtepuanbl

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauus,
3NEKTPOXMMUYECKNI Psif
HanpPsHPKEHUIA MeTasI/10B

Y4ebHUK, NMOYPOUHbIIA
M/1aH, npeseHTauus,
Tabnmua MeHgeneesa

Y4YebHUK, NMOYpPOUHbIIA
M/aH, npeseHTauus

PaboTa y fOCKM

PaboTa y A0CKU
,(DPOHT&/TbHbIIA
onpoc

(PPOHTa/IbHBIN
onpoc

PaboTay AocKM ,
(hpPOHTa/IbHbIN

BOCCTaHOBUTE/bHbIX
npoueccax.

3HaTb: MoslyyeHue u
XMMUYEeCKKMe CBOICTBA
MeTa/1/10B

YMEeTb: peLuaTtb 3afa4m Ha
OCHOBE MPOWAEHHOI0
maTepuana.

3HaTb: YTO TaKOoe 3Heprus
NOHM3aLMN;
3NEKTPOXMMUNYECKUIA psf,
HanpPsHPKEHWIA METa/1/10B,
KaK COCTaBNATb
YPaBHEHUSI peaKLiA,
XapaKTepu3yoLLmx
XMIMUYeCKKe CBOICTBA
MeTa/1/108B.

YMETb: MO/Ib30BATLCS
3N1EKTPOXMMUYECKMM
PALOM HanpPsHKeHWiA
MeTas1/108B.

3HaTb: Cnnasbl; TBEpAble
pacTBopbl;
NHTEPMETaTNYECKIME
COEAVHEHUS; LIEMEHT;
YyryH; CTa/lb; CTPOEHWE
aTOMOB METa/1/10B;

YMETb: 0OBACHUTB
MPVYMHBI Pa3INYUA
CBOWCTB CrM/1aBOB U
METa/1/10B, BXOAALMX B X
COCTaB.

3HaTb: Kak
XapaKTepu3oBaTb MarHui

13.02

16.02

20.02

27.02
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48

49

50

bHble  METa//bl.
BakHenLume
CoeNHEHUA
KasbLiiA.
JKecTKoCTb
BOApbI.

LLlenoyHble n 1
LLIeNI0YHO3EeMENb
Hble MeTa//bl.

KoHTposbHas 1
paboTta Ne 3

AHanms 1
pe3ynbTaToB
KOHTPO/IbHOW
paboTbl.

ANOMUHWIA. 1
BakHenLume
COeIHEHNSA
MOMUHUSA

Kom6rHmpos
aHHbIA YPOK

Ypok
KOHTpONA n
OLieHKM
Y4eOHbIX
NOCTUXKEHWIA

Ypok
0000LLeHNSA U
cucTematmsa
LM 3HaHWIA
Ypok
N3y4veHns
HOBOIr0
martepunia

JlaTunk anekTpo-
MPOBOAHOCTWN,

onpoc

JAvpaktnyeckume
martepuanbl

PaboTa y fOCKU

BuneTbl ¢ KOHTPO/bHBIMM
3a[jaHMsMN

Jvpaktnyeckume
MaTepuaibl

PaboTa y A0CKW

Y4ebHUK, NMOYPOUHbIIA
M/1aH, npeseHTaLus,
Tabnmua MeHgeneesa

(PPOHTa/IbHBIN
onpoc

1 LLLI3M Ha ocHoBe U1X
MOJSIOXKEHWS B
NepuoanYecKon Tabnumue;
Cnocobbl ycTpaHeHNs
YKECTKOCTW BOAb.

YMETb: COCTaB/IATb
YPaBHEHMWSE XMMUNYECKMX
peakLuia,
XapaKTepu3yoLLmMX
cBoiicTBa MarHus u LL3M;
3HaTb: MoslyyeHune
LLleNoYHbIX 1 LW3M
YMeTb: peLuaTtb 3afa4um Ha
OCHOBe MPOWAEHHOro
maTtepuasa.

3HaTb: OCHOBHbIE TEPMUHbI
N NOHATUS YPOKa
NPOMAEHHbIX TEM

YMeTb: peLlaTb
KOHTPO/IbHbIE 387a4K Ha
OCHOBe MPOWAEHHOro
matepuana

3HaTb: OCHOBHbIE TEPMUHbI
MO NPOMAEHHBLIM TEMaM.
YMeTb: 0TBeYaTb Ha
MOCTaB/IEHHbIE 33a4MW.
3HaTb: CTPOEHWe aToMa
ATFOMUHMS U er0
CBOWCTBA; OKCUAbl U
rMAPOKCUAbI AMOMUHAS,
COMN /IFOMUHKSA.

YMETb: Pa3bsCHATH
CBOWCTBa a/IIOMVHWS B
CBETe NpeAcTaB/eHNn 06

103

5.03

12.03

15.03
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52

ANOMUHNI

YKeneso.
CoeanHeHMs
xenesa

n 1
ero coeguHeHus

Xenezo n ero 1

COoeMHEHNA

lNpakTnyeckas

paboTa No 7.
PelueHne

3KCrepumeHTa

NbHbIX 3a4a4
no Teme
«MeTannbl»

1

KombuHupos
aHHbI YPOK

Ypok
N3yYeHuA
HOBOIO
marepuna

KombuHmpos
aHHbIA YPOK

Ypok
NPaKTU4ecKo
1 paboTbl

JAvpaktnyeckume
MaTepuasibl

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauus,
Tabnuua MeHgeneesa

Jvpaaktnyeckume
MaTepuanbl, JaTymk
[aBneHns

YuebHuK, fabopatopHas

nocyaa v XUMn4yeckme
peaKTVBbl

PaboTa y A0CKU

(PPOHTa/IbHBIN
onpoc

PaboTa y AOCKW

OdhopmsieHvie

paboT B TeTpaaax

OKUCNNTESIbHO-
BOCCTAHOBUTE/IbHbIX

npoueccax.

3HaTb: MoMyYeHre 1 19.03
XMIMUYEeCKUe CBOMCTBA
MOMUHWS U ero

COENHEHWIA.

YMeTb: peLuaTtb 3afa4m Ha
OCHOBE MPOWAEHHOI0

matepuana.

3HaTb: nony4yeHue n 22.03
CBOWCTBA Xene3a;

CUAEPUT; MarHeTuT,;

rematut; conv >xkenesa (I1)
nxenesa (I11);

YMETb: COCTaB/ATb

YPaBHEHWSI peaKLuiA,
XapaKTepu3yroLLmX

XMMUYEeCKMe CBOICTBA

Xenesa.

3HaTb: MOyYEHVE U 2.04
XMIMUYECKMe CBOICTBA

Kenesa v ero coevHeHui

YMETb: peLuatb 3a4a4m Ha
OCHOBe MPOWAEHHOro

martepuasna.

3HaTb: Npasuna Tb npn 5.04
paboTe B XMMUYECKOWA
nabopaTopuii;

KayeCTBEeHHbIE peakumii Ha
KaTWUOHbI W @HMOHB!.

YMeTb: OnpeaensThb

Ha/In4ne NOHOB C

MOMOLLbH0 Ka4eCTBEHHbIX



55

56

57

58

59

OpraHunyeckas
XUMUA

NpepenbHble
(HacblLLeHHbIe)
yrnesofopoasb!

HenpepaenbHble
(HeHacCblILEHHbI

€)

yrnesoaopoapl

Yrnesopgopoabl

Nonnmvepsl.

peaKLmiA.

Pasgen 8. MNMepBoHayabHble NPeACTaB/eHNA 06 opraHNYecKux BelecTeax (14 yacos)

1 Ypok
M3yyeHns
HOBOIO
marepwuna

1 Komb6rHmpos
aHHbIA YPOK

1 KombuHmpos
aHHbIA YPOK

1 KombuHmpos
aHHbI YPOK

1 Ypok
N3yYeHuA
HOBOr0

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTauLms

Y4YebHUK, NMOYpPOUHbIIA
M/1aH, npeseHTaLus,
AV[aKTNYeCcKue
matepuaibl

YUebHWK, NOYPOUHbIi
MnaH, npeseHTaums,
AVJAKTNYECKME
matepuabl

JAnaaktmnyeckme
marepuabl

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTaums

(PPOHTa/IbHBIN
onpoc

(PPOHTa/IbHBIN
onpoc, pabotay
[0CKN

(hpPOHTa/IbHbIN
onpoc, pabotay
[lOCKU

PaboTa y fOCKU

(PPOHTa/IbHBIN
onpoc

3HaTb: OpraHMYecKume 9.04
BELLeCTBa; Yr/1eBo40pOab!.
YMETb: OOBACHATH
CTPYKTYpPHbIe (hOpMY/ibl.
3HaTb: a/IKaHbl;
rOMOJIOrMYECKNIA PAS;
romosioru; obuuas
(hopmy/a asikaHos;
peakLun 3aMeLLeHS.
YMETb: COCTaB/ATb
MOJIEKYNIAPHbIE N
CTPYKTYPHbIE (hOpMy/ bl
a/TKaHOB.

3HaTb: HernpeaesibHble
YIN1EBOAOPOLbI; a/IKEHBI;
TKUHbI; peakummn
NpYCOeVHEHWSE; peakLmn
noMMepU3aLmn.

YMETb: nucatb
KayeCTBEHHbIE peakummn Ha
[BOViHbIE 1 TPOVHbIe
CBSA3N.

3HaTb: YeM pas/inyaroTcs
npegenbHble U
Henpese/bHble
YIN1eBOAOPOAbI.

YMETb: peLuatb 3a4a4m Ha
OCHOBE MPOWAEHHOI0
marepuaia.

3HaTb: Nnonmvep;
MOHOMEp; CTereHb
nonMmepusaLmn.

12.04

16.04

19.04

23.04
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61

62

64

MNpounssogHbIe

YINeBO/0PO/I0B.

Cnnptbl.

CnupTbl

Kap6oHoBble

KNCNOTbL.

CnoxkHble
3mpbl. XK1pbl.

Yrnesofbl.

AMNHOKUCOTHI.

benku.

MaTepuna

KombuHupos
aHHbI YPOK

KombuHupos
aHHbIA YPOK

Ypok
N3yyeHus
HOBOIO
marepwunia

KombuHmpos
aHHbIA YPOK

Ypok
N3yyeHus
HOBOIO
marepwuia

Y4YeOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTaLus,
AVOAKTNYECKUE
matepuaibl

JAvpaktnyeckume
Matepuaibl

Y4eOHUK, NMOYpPOUHbIIA
M/1aH, npeseHTaLms

YUebHWK, NOYPOUHbIi
MnaH, npeseHTaums,
AVJAKTNYECKME
maTepuabl

YUebHWK, NOYPOUHbIi
MnaH, npeseHTaums

(PPOHTa/IbHBIN
ornpoc, paboTay
[lOCKU

PaboTa y A0CKU

(PPOHTa/IbHBIN
onpoc

(hpPOHTa/IbHbIN
onpoc, pabotay
[lOCKU

(hPOHTa/IbHbIN
onpoc

YMETb: 0OBACHSATh, Kak
YCTPOeHbI MOMEKY b
MOMIMIMEPOB.

3HaTb: OHOATOMHbIE U
MHOr0aTOMHbIE CMPTbI.
YMETb: 0OBSACHATH, Kak
YCTPOEHbI MOMEKY bl
CrNPTOB.

3HaTb: NPOV3BOAHbIE

YT 1eBOLOPOLOB.

YMeTb: peLuath 3a4a4mn Ha
OCHOBe MPOWAEHHOro
maTtepuasna.

3HaTb: XUMUYECKUNe
CBOWCTBa KapOOHOBbIX
KNC/OT U >KNPOB.

YMETb: XapaKTepr30BaTh
CBOWCTBa KapOOHOBbIX
KUCMOT M >KNPOB.

3HaTb: I/1I0K03a, Caxaposa,
KpaxmaJ, Lientonosa;
(hepMeHTbI, FOPMOHbI.KaK
B Npupoe obpasyeTca
r/1I0K03a U Kpaxmarl.
YMETb: MPUBOAUTb
MpVIMEepPbI BELLIECTB,
OTHOCALLMXCA K Kaccy
YTr/1eBO/0B.

3HaTb: Kakoe CTPOeHMe
MNMEOT MOMEKY b
aMWUHOKMC/IOT 1 6E/KOB.
YMETb: OOBACHATb, KaKyto
pO/b UrpatoT GefKM B
opraHu3me 4esioBeKa.

26.04

30.04

3.05

7.05

10.05



65

66

67

68

Kap6oHoBble
KMCNOTbI.
Bronornyeckmn
Ba>KHbIE
opraHnyeckue
BelLecTBa
Kpatknii  0630p
BAKHEMLLNX
OpraHM4yecKux
BELLLECTB.

lopoBasd
KOHTpONbHas
pabota Ne 4

AHanus
pe3y/nbTaToB
KOHTPO/IbHOW
paboTbl.

NTOTIO:

1 KombuHmpos
aHHbI YPOK

[

Kom6rHmpoB
aHHbIA YPOK

1 Ypok
KOHTpONA n
OLieHKM
Y4eOHbIX
NOCTUXEHWIA

1 Ypok
0000LLeHNSA U
cucTemaTmsa
LM 3HaHWIA

68u.

YUebHWK, NOYPOUHbIi
MnaH, NpeseHTauyms,
ANOAKTUYECKMe
matepuabl

(hPOHTa/IbHbIN
ornpoc, paboTay
[OCKM

JAvpaktnyeckume
maTtepuanbl

PaboTa y fOCKK

BuneTbl ¢ KOHTPO/bHBIMM
3a[jaHMsMN

Jvpaktnyeckume
Matepuaibl

PaboTa y A0CKW

3HaTb: XUMUYECKMe
CBOMCTBa KapOOHOBbIX
KNCNOT 1 Be/KOoB.

YMETb: peLuaTb 3afa4m Ha
OCHOBE MPOIAEHHOr0
maTtepuasa.

3HaTb: XMMUYECKME
CBOICTBa WU Moy4eHve
YMeTb: peLuaTtb 3afa4m Ha
OCHOBe MPOWAEHHOro
maTtepuasa.

3HaTb: OCHOBHbIE TEPMUHbI
N NOHATUS YPOKa
NPOMAEHHbIX TEM.

YMeTb: peLlaTb
KOHTPO/IbHbIE 33/1a4M Ha
OCHOBe MPOWAEHHOro
martepuasna.

3HaTb: OCHOBHbIE TEPMUHbI
M0 NPOMAEHHBLIM TEMaM.
YMETb: peLlaTb
KOHTPO/IbHbIE 33/1a4M Ha
OCHOBe MPOWAEHHOro
martepuasna.

KOHTpO/bHbIX paboT - 4
MpakTnyeckux paboT - 7

14.05

17.05

22.05

24.05



5. MepeyeHb Yy4ebHO-METOAMNYECKOTO 06ecnevyeHns

Y4yebHO-METOAMYECKN KOMMIEKC
1 Pyasutuc T.E., ®enbgmaH @.I. Xumuda: y4dyebHMK pana 9 Knacca
obweobpasoBaTenbHbIX yupexaeHuin -M.; MpoceeweHune, 2016 - 208 c..

2. opa, H. H. Xnmunsa. ¥Ypokn B 9 knacce : nocobue ansa yuntena / H. H. lapa. - M. :
MpoceeweHwne, 2013. - 95 c.

3. FopkoBeHKO, M. KO. Xnmus. 9 Knacc : noypoyHble pa3paboTkn K yyebHunkam / M.
FO. NopkoBeHKO-M.: BAKO, 2004. - 368 c. - (B nomoLb LWKO/LHOMY YUYUTENIO).

4. Pageuknin A.M., T'opwkosa B.M., Kpyrnnkosa /1.H. AnaakTuyecknin matepman no
xumnn gna 8-9 knaccos: nocobue gns yuntend. - M.: MpocseweHune, 2016. - 79 c.

5. CD-ROM AnekTpoHHaa 6ubnmnoteka «lMpocBeweHne». MynbTUMeAURHOE
nocobue HoBoro obpasya. 9 knacc. M.: MpoceeweHune, 2005r.

6. MoypoyHbIe NnaHbl YPOKOB.

7. JlTabopaTopHOe 060pyf0OBaHNe U peaKTUBbI.

8. Mpe3eHTaynKn, nnakaTbl, pa3gaTovyHbIA Matepman.

9. MMpoeKTOp N NHTEPAKTMBHAA A0CKa.

10. http://www.dutum.narod.ru/element/elem00.htm (Paccka3sbl 06 afiemeHTax).
11. http://www.hemi.nsu.ru/ (OCHOBbI XMUMUWN.INEKTPOHHbIN YYEOHUK).

12, http://www.himhelp.ru/ (IMoNHbLIA Kypc Xumun).

13. http://home.uic.tula.ru/~zanchem/ (3aHuMaTesibHadA xumuns).

14. http://chemi.org.ru/ (Y4ebHUK Xumunun).

CNncoK NuTepaTypsbl:

1 lapa, H. H. Xumua: 3agayHnK C «NOMOWHMKOM». 8-9 Knaccbl : nocobue pgnsa
yJdawmxca obuie-obpasosat. yupexgeHuin / H. H. lapa, H. W. Ta6pycesa. - M.:
MpoceeweHne, 2009. - 96 c.

2. lapwwuH, A. T1. HeopraHuyeckas XMMmMa B CXemax, PUCYHKax, Tabnuuax,
(hopmynax, Xumuyeckux peakymax / A. IN. FapwunH. - 2-e n3g., ucnp. n gon. - Cro.:
NaHb, 2006. - 288 c.

3. ['ysen, /1. C. Xumunsa. Bonpocsl, 3agadun, ynpaxkHeHus. 8-9 kn. : ydyeb.nocobue gns
obuweobpasoBaTenbHbIX yupexageHuin / 1. C. T'yseir, P. . Cyposuesa. - M.: poda,
2001. - 288 c.: un.

4. JleeHcoH, L. A. 100 BonpoCcOB 1 OTBETOB MO XUMWUW. MaTepuanbl ANA WKONbHbIX
pedepatoB, (haKynbTaTUBHbIX 3aHATUA W CeMUHapoB : ydeb.nocobme / WN. A.
NleeHcoH. - M. : ACT : AcTtpensb, 2002. -347 c.
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