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MoAacHUTenbHasa 3anucka

Ilepeuens HopmamueHvIX OOKYMEHM 08, UCNONBLIYEMBIX 01 COCIMABIEHUA PADOYEll NPOZPAMMBL:

- ®enepanpublii 3akoH 0T 29 nekadbps 2012r. Ne273-d3 «O6 ob6pa3zoBanun B Poccuiickoit deneparnuny;

-DenepanbHBINA TOCYIaPCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT HAYaIHLHOTO, OCHOBHOTO OOIIET0 U CPeIHEro (ITOJIHOTO) 001ero oopa3oBaHus;

- CaHUTapHO-3MTUIEMHOIOTHYeCKUX mpaBml U1 HopMaTuBoB (CanllnH2.4.2.2821-10- 3aperucrpupoBano B Muntocte PO 03.03. 2011. PeructpannoHHbIit
Ne 1993;

- [Ipuka3za Munucrepcta oopazoanus u Hayku PD ot 30.08.2013 Ne 115 «Ilopsimok opranu3anuu U OCyIeCTBICHUS 00pa30BaTEIbHOM IEATEIbHOCTH
[0 OCHOBHBIM 001I€00pa30BaTEILHEIM TpOrpaMMaM — O0pa30BaTEIbHBIM MPOTPAMMaM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPEIHEro OOIIero
o0pa3oBaHHs»

- OcHOBHOH oOpazoBatenbHOU nporpaMMel MBOYVY «lllkona Ne 101umenu I1.A. ITonymkuna-LenTp 00pazoBaHms».

MnaHupyembie pesynbratbl

Ha 3aHATMAX BHEYpPOUYHOW AeATeNbHOCTN « MUpP XMMUK» obydyatolmeca AONOAHAT CBOU 3HAHMA MO XMMUM, NOBLICAT CBOW YPOBEHb TEOPETUUECKOMN N IKCMEPUMEHTaIbHOM
NoAroTOBKWN. 3aHATUA NPU3BaHbI NPOBYANUTD Y YUaLLIUXCA UHTEPEC K XMMUYECKOWN HayKK, CTUMY/IMPOBATL AafbHeNLlee U3ydyeHne XMmmum. XuMnYecKkme sHaHus,
chOpMUpPOBaHHbIE Ha BHEYPOUHbIX 3aHATMAX, MOMOTYT 06y4YatoLWwmMmca B NOArOTOBKE K 3K3aMeHY Mo XMMWUK U B AaJibHelLeM 0CO3HaHHO BbibpaTb HamnpaB/ieHue

npoduabHOro obyyeHus.
MpeameTHbIMM pe3yNbTaTaMMU OCBOEHUS MPOTPaMMbl ABAAIOTCA:

- B NO3HaBaTe/IbHOM cd)epe: ONnNCbIBATb AE€MOHCTPAUNOHHbIE N CAMOCTOATE/IbHO NPOBEeAEHHbIE SKCNEPUMEHTbI, NCNOZIb3YyA ONA 3TOro pyCCKMﬁ A3bIK N A3bIK XMMUU;

Ha6I'IPOAaTb AEMOHCTpUpyemblie N CaAMOCTOATE/IbHO NPOBOAUMbBIE ONbITbl, XMMNYECKHNE pPeEAKUNN, NPOTEKAOWME B Npupoae n B 6bITy;
-B Ll,eHHOCTHO-OpVIEHTaLI,MOHHOVI cd)epe: CTPOUTb CBOE noBeaeHne B COOTBETCTBUU C NPUHLUMUNAMU 6epe)+<Horo OTHOWeEHNA K npnpoae;

-B prp,OBOﬁ cd)epe: N1aHNPOBATb N OCYLLECTB/IATb CAMOCTOATE/IbHYHO pa60Ty Nno NOBTOPEHUIO N OCBOEHUIO TEODETVI‘-IECKOﬁ 4acCTu, N1aHNPOBATb U MPOBOAUTb XUMMUYECKUI

IKCNEPUMEHT; NCNOJZIb30BaTb BeLW,eCTBa B COOTBETCTBUU C UX NpegHa3Ha4YeHnem n CBOﬁCTBaMM;

-B cd)epe 6e3sonacHocTH HKN3HEeOEeATE/IbHOCTU: OKa3blBaTb NMNEPBYHO MNOMOLLDb MPU OTPABAEHUAX, OXKOraxX U pPyrnx TpaBmax, CBA3aHHbIX C BeW,eCTBaMn n I'I360paT0prlM

obopypoBaHuem.

JINYHOCTHBIMM pe3ynbTaTaMm ABAAIOTCA:



- B LLeHHOCTHO-OPUEHTALLMOHHOM cdepe — YyBCTBO ropaoCTU 33 POCCUNCKYIO HayKy, OTHOLWIEHME K Tpyay, LleNeyCcTpeMIeHHOCTb, CAMOKOHTPO/Ib M CAMOOLLEHKA;
- B TpyA0BOM chepe — rOTOBHOCTb K 0CO3HAaHHOMY BblIOOpPY AasibHelwen o6pa3oBaTeibHON TPAEKTOPUM;

- B NO3HaBaTe/IbHOW chepe: MOTUBALMA YUEHUA, YMEHUE YNPABAATb CBOEN NO3HABATENIbHOWN AEATENbHOCTMU.

MeTanpegmeTHbIMU pe3y/ibTaTaMU ABAAIOTCA:

- BNlafleHMe YHMBEPCAZIbHbIMWN eCTECTBEHHO-Hay4YHbIMM cnocobamu feaTenbHOCTU: HabageHWe, 3MepeHNe, SKCNEPUMEHT, y4ebHoe nccnefoBaHuE;

- YMEHMe reHepupoBaTb Uaeun, onpeaenatb CpeacTea, HeobxogMmble ANA UX peann3aumnuy;

- YMeHWe onpeaenaTb Leau 1 3a4a4m 4esTeNbHOCTH, BbIBUPaTb CPeAcTBa Ppeannsaumnm Leam u NPUMEHATb UX Ha NPaKTUKe;

- MCNONb30BaTb pPa3/iIndHble€ NCTOYHUKN ONA NONy4HeHUA XMMUYECKOM MH(I)OpMaLI,MVI.

OcBoeHMe NPOrpamMmmbl BHEYPOUHOW AeATENbHOCTM 06YYaOWMMMNCA NO3BOAUT NONYYUTD Cegytolme pesynbTaThbl:

B chepe pazeumus AUMHOCMHbIX YHUBEPCAAbHbIX y4ebHbix delicmeuli 8 pamKax:

1. KoeHumusHo20 KoMmnoHeHmMa 6yo0ym c¢hopmupos8aHs.il:

- OCHOBbI COLMANIbHO-KPUTUYECKOTO MbILLSIEHMA, OPUEHTALMA B OCODEHHOCTAX COLMANbHbIX OTHOLWEHW U B3aUMOAENCTBUI;

- 3KONOTMYECKOE CO3HAHME, MPU3HAHME BbICOKOM LLEHHOCTM ¥XU3HW BO BCEX ee NPOABAEHUAX; NPAaBUA NOBEAEHNA B YPE3BbIYAMHbIX CUTYaLMSAX.
2. LleHHOCMHO020 U 3MOUUOHANB6HO20 KOMIIOHeHMos bydem c¢hopmuposaHa:

- NOTPeBbHOCTb B CAMOBbIPAXKEHUM U CAMOpPEANN3ALUMN, COLMATBHOM NPU3HAHUN.

3. [leamenbHOoCcmMHo20 KomnoHeHMa 6ydym chopmupo8aHsI:

- YMEHME BECTU AMANOT HA OCHOBE PABHOMPABHbIX OTHOLIEHWI M B3aMMHOIO YBAXKEHWUS U MPUHATUS;

- yCTOl‘;NVIBbIl\;I No3HaBaTe/IbHbIN MUHTEepecC N CTaHOB/IEHUE CMbICJ'IOO6pa3yIOLLI,e[;I d)yHKLI,VIM NO3HAaBaTE/IbHOINO MOTUBA,



- FOTOBHOCTb Bbl6Opa npodunbHOro obpasoBaHmA.

2. Obyyarowminca NoayYnUTb BOSMOXKHOCTb 414 GOpMMPOBaAHMA:

- BblpaXXeHHOM ycTounBon y4ebHo-No3HaBaTe/IbHOM MOTMBALIMKN U MHTEpPEeCca K YYEHWUIO;

- TOTOBHOCTM K CaMo0bpa3oBaHMIO U CAMOBOCMUTAHMUIO.

B chepe paszeumus pe2ynamueHbIX yHUBEPCAAbHbIX y4ebHbix Oelicmeuli o6yuyarouwuiica

1. HayuuTca:

- LesienoaaraHu1Io, BKAOYan NOCTaHOBKY HOBbIX Liesiel, npeobpasoBaHMe NPaKTMYECKON 3a434M B NO3HABATE/bHYIO;

- CAMOCTOATE/IbHO aHA/IM3NPOBATL YC/IOBUA AOCTUNKEHUSA LEN HA OCHOBE yYeTa BblAeNEHHbIX yYUTENeM OPUEHTUPOB AEUCTBUSA B HOBOM y4ebOHOM MaTepuane;
- NNAHNPOBATb NYTU SOCTUNKEHMUA LeNe.

2. [Mony4nTb BO3MOXKHOCTb HAy4YMTbCA:

- CAMOCTOATE/IbHO CTaBUTb HOBble Y4ebHble Lenu 1 3aaauu;

- NPW NNAHUPOBAHMM JOCTUNKEHUA LIeNEN CAMOCTOATENIbHO M aleKBaTHO YYUTbIBATb YC/I0BUA U CPeACTBA UX SOCTUKEHMUA.
B chepe pazeumus KOMMYHUKamMUBHbIX yHUBepcasnbHbix y4ebHbix deilicmeuli o6y4arowjuiics

1. HayuuTca:

- a4EeKBATHO MCMNO/b30BaTb Peyb A5 NJAHUPOBAHMA U PETYNALLUMN CBOEN AEATENbHOCTY;

- a1eKBAaTHO MCNO/Z1b30BaTb peyveBble CpeacTsa ANA peweHnA pa3/IMYHbIX KOMMYHUKATUBHbIX 3a4a4, BNa4ETb yCTHOVl N NMUCbMEHHOM peyblo; CTPOUTb MOHO/IOTN4YeCcKoe

KOHTEKCTHOE BbICKa3blBaHUE,;
- OpraHM30BbIBaTb U NJ1IAHNPOBATb y‘-IE6HOE COTPYAHNYECTBO C yyntenem n CBEPCTHUKamMu;
- UHTETpnUpoBaTbCA B rpynny CBEPCTHUKOB U CTPOUTL NPOAYKTUBHOE BBaMMO,CI,EﬁCTBI/Ie CO CBEPCTHUKamMU 1 B3POC/IbIMU.

2. Mony4ynTb BO3MOMKHOCTb HayuUTbCA:



- 6paTb Ha ceba HNLMATUBY B OPraHN3aLMmM COBMECTHOMO AeNCTBUA;

- OKa3biBaTb NOAAEPXKKY U COAEVICTBMG TeéM, OT KOro 3aBUCUT AOCTUKeHWNe Uenn B COBMECTHOM AeATeNbHOCTU.

B chepe pazeumus no3HasamesibHbIX yHUBEPCAAbHbIX y4ebHbix Oelicmeauii o6yyarowyuiica

1. HayuuTca:

- OCHOBaM peasin3aLmm NPOEKTHO-UCCNeL0BATENBCKOM AEATENBHOCTY;

- NPOBOAMUTbL HABNIOAEHNA N SKCNEPUMEHT NOA PYKOBOACTBOM YyUUTENS;

- OCYLLLECTB/IATbL PACUMPEHHDBIN NOUCK MHPOPMALMM C UCMO/Ib30BAHMEM pecypcoB BUBANOTEK U MHTepHeTa.

2. [Mony4YnT BO3MOXKHOCTb HAYYUTbCA:

- CTaBUTb NpobiemMy, apryMeHTMPOBaTb €€ aKTya/IbHOCTb;

- CAMOCTOATE/IbHO MPOBOANTb UCC/IEL0BAHUA Ha OCHOBE NPUMEHEHMA MeTOA0B HabAOAEHMA U SKCNEPUMEHTa;
- BblABUraTb rMNOTE3bl O CBA3AX U 3aKOHOMEPHOCTAX NPOL,ECCOB;

- OpraHW30BaTb UCC/ef0BaHME C LLeblo NPOBEPKN TMMNOTE3bI;

- AeNaTtb YMO3aK/1lo4eHUA U BbiIBOAbl HA OCHOBE aprymeHTauuu.

Mporpamma BHeypOUHOI AEATENIbHOCTU MO XMMUM «MUP XMMUU» paccunTaHa Ha ydawmxca 9 knaccos (34 vaca).

CopaeprkaHue nporpammbl.

BHEYPOUYHOM AeATe/IbHOCTU NO XMMUK « MUp Xumum»

Mporpamma 3aHATUI COCTOUT M3 YETbIPEX Pa3heoB:



1. OcobeHHocT OID No XMMmmu.
2. MoBTOpeHue n yraybneHne TeopeTMYeckoro matepmana, MeToAMKa peLleHns 3a4aHnn Pa3HOro YPOBHA CNOXKHOCTU.
3. TecToBbI/ NPAKTUKYM.

4. Bbino/IHEHWEe NPOEKTHO-UCCNen0BaTENbCKUX PaboT.

OcHOBHOe copepXKaHue

Paspen 0. BxogHoii cpe3 KUM 3a 2021r. — 24
Pasgen 1. OcobeHHocTn O no xumuu 8 2021r. — 1y
— KoANPUKATOP 31€MEHTOB COAEPKAHUA

— cneundurkauma Kumos O3 no xummmn

— MHPOPMaLMOHHble pecypcbl O

Pasgen 2. «Mup XMmMUU» — TEOPETUYECKUIH MaTepran No HEOPraHMYECKON XMMUM U NepBOHaYabHbIM NPeACTaBAEHUAM NO OPraHUYECKOM XMMUU, METOAMKA PeLLEeHNS
3aZ1aHNI1 PA3HOro YPOBHSA CIOXKHOCTU — 24y,

CtpoeHue atoma. CTpoeHuMe 3N1eKTPOHHbIX 060/104eKk aToMoB nepBbix 20 anemeHToB MNCX3

MNeprogmyecknin 3aKoH U Nepuoguyeckas cuctema XMMmnyeckmx anemenTos .M. MeHgeneesa

CTpoeHune monekyn. XMmMUecKas CBA3b: KOBaNeHTHan (HenonspHas, NoasapHas), MOHHas, MeTalJInyecKas.

BaneHTHOCTb XMMUYECKNX 31eMEHTOB. CTeneHb OKMUC/IEHNA XUMUYECKUX 3JIEMEHTOB.

MpocTble 1 cnoHble BelecTBa. OCHOBHbIE KNacCbl HEOPraHUYECKUX coegMHEeHUA. HOMeHKNaTypa HEOPraHNYeCKMX COeaUHEHUN.
Xnmuyeckan peakumsa. YcioBmA U NPU3HAKU NPOTEKAHUSA XUMUYECKUX PeaKLNIA. XMMMYECKMe YPpaBHEHMUA. 3aKOH COXPaHEeHMs MacCbl BELLECTB.

KI'IaCCMCI)MKaLI,Mﬂ XUMUNYECKUX peaKu,Mﬁ Nno pas3/INYHbIM NMPU3HaKaM: KONNM4eCTBY U COCTaBY UCXOAHbIX N NOZIy4eHHbIX BelWeCTB, UISMEHEHUIO CcTeneHen oKMCAeHNA
XUMUYECKUX 2NN1EMEHTOB, MOrNoWeHNO U BblAENEHUIO SHEPTUNN.

BbluncneHne maccoBoi A0/ XUMHNYECKOTO 3/1IeEMEHTA B BELWLECTBE.
3J'IEKTpOfIVITbI N HE3NNEKTPO/INTDLI. KaTWoHbI 1 aHNOHBI. 3I'IEKTpOﬂMTW'IECKaﬂ aunccoumauma KMCnor, U.l,EﬂO‘-IEVI, conem (Cpe,CI,HI/IX)

Peakunun noHHOTO obmeHa u YCNnoBuAa nx ocywlecrtsieHuA.



XMMUYeCcKne CBOMCTBA OKCUAOB: OCHOBHbIX, aMPOTEPHbIX, KNCIOTHbIX.

XUmMUYecKkune cBOMCTBa OCHOBAHWUI 1 KUCNOT.

XrMmuyeckune csoiictBa am@poTepHbIX TMAPOKCUAO0B.

XUmu4yeckmne cBOICTBa conel (cpegHux)

XMMUYecKune CBOMCTBA NPOCTbIX BELLECTB HEMETA/IIOB: Fa/IOFeHOB, KUC/I0POAa, Cepbl.

XMMUYecKune cBOIMCTBA NPOCTbIX BELLECTB HEMETANN0B: a30Ta, pocdopa, yrneposa, KpeMHusa

YucTole BewecTBa U cmecu. Mpasuna 6esonacHol paboTbl B WKOALHOW nabopaTopmn. Yenosek B M1pe BELLECTB.
OKMCANUTENBbHO-BOCCTAHOBUTE/NbHBIE peaKkumn. OKUCAUTENb N BOCCTAHOBUTENb.

BbluMcneHne MaccoBow 40NN PacTBOPEHHOrO BELLLECTBA B pacTBope. BblunCcNeHUA No XMMMUYecKomy ypaBHeHuo. (Ne21)

PacuéTHble 3agaum: BblYMCIEHME MACCOBOM 4O XMMUYECKOTO 3/1IEMEHTA B BELLECTBE, BbIYUCIEHUA MO XMMUYECKOMY YPaBHEHMIO C UCMO/b30BaHMEM MACcCOBOW A0/M
pacTBOpPEHHOro BellecTBa B pacteope. (Nel5, 21)

B3anmocCBA3b pas3/INUHbIX KN1acCOB HEOPraHMYECKMX BelllecTs. Peakumm MoHHOro obmeHa.

XMMMYeCKMe CBOMCTBA NPOCTbIX BELLECTB META/INIOB: LLENIOYHDIX, LLLEIOYHO3EMESbHBIX, MAarHUA U UX COeAMHEHWN, Kee3a U ero CoOeAMHEHWNN, aIIOMUHUA, ero
COeaMHEHN.

OnpefeneHune xapaktepa cpefbl pacTBOPOB KMC/IOT U LiLe1oYei ¢ NOMOLLbIO MHAMKATOPOB. KauecTBeHHble peakumn Ha aHMoHbl B pacteope (CI, Br, I, S*, SO3%, S04%, NOs ,
PO4 3_; CO3 2-1

SiO3 2—)

KauecTBeHHble peakumn Ha KaTMoHbI B pactsope (NH4 ¥, Na*, K*, Ca?*, Mg?*, Fe?*, Fe®*, AI**, Cu?, Zn?)

MonyyeHue rasoobpasHbIX BelwecTs. KayecTBeHHble peakLmm Ha razoobpasHble BellecTsa (KUcnopoa, Boaopoa, YrAeKUCabIN ras, aMmmack)

MepBoOHaYanbHble cBeAEHUA 06 OpraHMYeCKMX BelecTBax: NpeAebHbIX U HenpeaenbHbIX Yrnesogopoaax (MeTaHe, staHe, aSTUEHe, aueTuneHe)

MepBoOHayanbHble CBeAeHUA 06 OpraHMYeCcKMX BelecTBax: CnMpTax (MeTaHose, aTaHoNe, FnLepuHe), KapBOHOBbIX KUCAO0Tax (MypasbuHOU, YKCYCHOW, CTeapUHOBOW).
BMONOrMYecKkn BaXkHble BelLecTBa: 6eKku, »K1pbl, yrnesoabl.

Pasgen Bkatovaet pa60Ty MO TPEHNPOBOYHbLIM 3a4aHNAM ANA onpegeneHnAa rotToBHOCTU LWWKOJIbHUKOB K 3K3aMeHYy No TOMy U1 MHOMY pa3geny c nocneaytoumm
dHaIN30M N MeTOONYECKUMU PEKOMEHAALUNAMN.

Paspen 3. TecToBblii NPAaKTUKYM. —4 4



Bk/loyaeT HenocpeacTBEHHO TeCTMPOBaHMe U paboTy ¢ 61aHKaMK OTBETOB.

Pasgen 4. BoinosnHeHMe NPOEKTHO-UCCIea0BaTeNbCKUX paboT. — 3y

Pasgen skatovaeT paboTy obyyatolmxcsa No BbiIbpaHHbIM TEMaM NPOEKTa MO XMMUKN, KOHCYAbTalUUKU yuntens.

TemaTtnuyeckoe nnaHuposaHue

Tema

Bcero
yacos

MnaHupyemble pesynbtathl (YY)

BxogHown cpe3s KM 2017r

OnpeaennTb MapLIpyTbl, B TOM YNCNE MHAUBUAYAbHbIE, MOBTOPEHUA U 3aKPENIeHMUA TEM.

Pasgen 1. OcobeHHocTn O3 no xumum
B 2018r.

3HaeT ocobeHHocTM O3 2018r, KoandurKaTop 3N1eMeHTOB cogepKaHus, cneumndurauma Kumos O3 no xumum,
MHpopMmaLUMOoHHble pecypcbl O3;
Hay4MTCA NCNOb30BATb PA3/INYHbIE UCTOYHUKN ANA NOJYHEHUA XMMUYECKOM MHPOpMaLmm

Pasgen 2. «Mwup xummmn»

24

Hay‘-IMTCﬂ onpeaenATb Uenn U 3agayvym 0eATeNbHOCTH, BbI6MpaTb cpeactBa peannsaunn uenm n NpUMeHATb UX
Ha NPaKTUKe;

pPa3nyaThb BELWECTBA PA3HbLIX K1ACCOB MPOCTbIX U CNOXKHbIX BEWECTB, ONpeaenaTb UX XuMmnyeckume CBOICTBa, B
TOM 4YUCNe N U3y4eHHbIX OpraHN4YeCKmnxX BeLLecTs;

Pa3nyaTb NO Ka4eCTBEHHbIM peaKUunAM npeanoxXeHHble KaTUOHbl U aHUOHDbI,

OMUCbIBATb XUMUNYECKNE peaKLunn, Ha6mop,aelv\b|e B XoAe AeEMOHCTPAUMOHHOIo n na60paTopHoro
9KCNEPNMEHTOB.

AenaTtb BbiBOAbI U3 pe3y/1bTaTOB I'IpOBeLI,éHHbIX XUMUNYECKUX SKCNEPUMEHTOB,

06bACHATL reHeTU4YeCKYto CBA3b Mexay BeLWECTBAMU PaA3HbIX K/1aCCOB HEOPraHN4YeCKNX BELWECTB;

CocraBnAatb CXemy 3/1eKTPOHHOro 6a1aHCca K OKUCAUTE/IbHO-BOCCTAHOBUTEIbHbIM peakuunam, npasnuibHO
PacCTaBNATb K03¢¢VILI,VIGHTbI Ha OCHOBE COCTaB/EHHOM CXeMbl, onpeaenAaTb OKUCAINTENNb U BOCCTAHOBUTENb,
PacCYnUTbiBAaTb MaCCoOBble A0/ XMMNYECKUX 2/1IEMEHTOB B BeLLeCTBax;

npon3Bo4nTb BblIHNCNIEHNA MO XUMUYECKOMY YPaBHEHUIO C NCMOJ/Ib3OBAaHUEM MaccoBoOW Aoaun paCTBopéHHOFO
Beulecrea B pacrtsope.

Paszen 3. TeCcToBbIN NPAKTUKYM.

MpaBMUAbHOCTb OLLEHKM CBOMX BO3MOKHOCTEN Npu BbINOJIHEHUU 3a4aHUIA TeCTa;
ymeHue 6e30Wn60YHO 3aN0HATL BaHKK.

Pasgen 4. BoiInonHeHMe NpoeKTHO-
nccnenoBaTeNbCkux pabor.

Hay'-IMTCFl onpenenATb uenam 1 3agayvyn oeATenbHOCTH, BbI6MpaTb cpencrtea peannsaunum Lenn n npuMeHATb UX
Ha NPaKTUKe;

MCNONb30BaTb Pa3/INdHbIE NCTOYHUKUN 014 NONTy4EHUA XMMUYECKOM VIHd)OpMaLI,I/IVI;

Hay4ynTbCA a4E€KBATHO NMCNOJ/1Ib30BATb peyeBble CpeacTea AnAa peweHnAa pas/iMyYHbIX KOMMYHUKATUBHbDIX 3a4a4;




dopMUpoOBaHME BblpaXKEHHOM YCTOMUYMBOM y4ebHO-NO3HaBaTe/IbHON MOTMBALMN N UHTEPECA K YYEHMUIO;
rOTOBHOCTb K OCO3HaHHOMY BblbOpY AasbHelWwen 0bpa3oBaTe/ibHOM TPAEKTOPUM.

KaneHpgapHo-TemaTuyeckoe nnaHUpoOBaHue

Ne Tema 3aHATMA [aTa MpumeyvaHua
n/n nnaH | dakT
1-2 | BxoaHo# cpe3 KUM 2017r (2 yaca)
Paspen 1. Ocob6eHHocTn O no xumum B 2018r. (1 vac)
3 OcobeHHocTn O no xumum B 2018r.
KoaMdUKaTop 3N1eMeHTOB cogepKanusa, cneundumkauma Kumos O no xummm, geMoHCTpaunoHHbln KUM 2018r.,
nHopMaLumoHHbIe pecypcbl Or3;
Pasgen 2. «Mup xumun» (24 yaca)
4 CtpoeHune atoma. CTpoeHue 31eKTPOHHbIX 060/104eK aTomoB nepBbix 20 asiemeHToB [MCX3. MeprMoamMyecKkmin 3aKoH m
nepuoamnyecKkasa cuctema xmummyeckux snemeHtos .. MeHaeneesa
5 CTpoeHne monekyn. XMmmuecKas cBA3b: KOBaseHTHas (HenonspHas, NoaapHasn), MOHHasA, MeTaanyecKas.
BaneHTHOCTb XMMUYECKNX 31eMEHTOB. CTeneHb OKMUC/IEHNA XUMUYECKUX 3JIEMEHTOB.
6 MpocTble 1 cnoHble BelecTBa. OCHOBHbIE KNAacCbl HEOPraHUYECKUX coegMHEHMA. HOMeHKNATypa HeOpPraHMYeCKUX COeANHEHNIA.
7 Xumuyeckas peakuma. YCI0BUA M NPU3HAKM NPOTEKAHUA XMMUYECKUX PeaKunin. XuMmuyeckmne ypaBHeHMA. 3aKOH CoOXpaHeHun
MacCbl BELLECTB.
KnaccudumKauma XuMMYECKMX peakLmin Mo pasinyHbIM NPU3HAKAM: KOJIMYECTBY M COCTaBY MCXOLHbIX M NONYYEHHbIX BELLECTB;
M3MEHEHWUIO CTEMNEHEN OKUCNEHUA XMMUYECKUX SN1EMEHTOB, NMOMNOLWEHUIO U BbIAENEHNIO SHEPTUM.
8 BbluMCneHNE MACCOBOM 40N XMMUYECKOTO 3/IEMEHTA B BELLECTBE.
9 DNEKTPOANTbI U HEINEKTPONUTbI. KaTUOHbI U aHWOHBI. DIEKTPONUTUYECKAN ANCCOLMALMA KUCOT, LeNoYeit, coneit (cpeaHmx)
Peakumn MOHHOro 0bMeHa M YyCN0BMA UX OCYLLECTBIEHMA.
10 XMMMYecKne CBOMCTBA OKCUAO0B: OCHOBHbIX, aMPOTEPHbIX, KUC/TOTHbIX.
11 XMMMYecKkme CBOMCTBA OCHOBAHWUI U KMCAOT.
12 Xnmmnyeckmne cBomcTBa amepoTepPHbIX FTMAPOKCUA0B.
13 Xumuyeckune cBoICTBa coneli (cpegHux). B3saumocBaAsb pas/IMUHbIX K1acCoB HEOPraHUYeCcKuX BellecTs. Peakunmn noHHoro obmeHa.
(Ne22)
14- | XumunyecKme CBOMCTBA NPOCTbIX BELLECTB HEMETAN/IOB: ral0reHoB, KUCA0Poaa, Cepbl.
15
16- | XumuyecKme CBOMCTBA NPOCTbIX BELLECTB HEMETANNOB: a30Ta, docdopa, yrnepoaa, KpeMHus
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18 YucTble BewecTsa U cmecu. MNpaBuia besonacHol paboTbl B WKObHOW nabopatopmn. Yenosek B MUpe BELLECTB.

19 OKMCAUTENbHO-BOCCTAHOBUTE NIbHbIE peaKkumn. OKMcauTeNb 1 BoccTaHoBUTeNb. (N214, 20)

20 BbluncneHne MaccoBoi 40N PacTBOPEHHOTO BELLLECTBA B pacTBope. BbluncieHUs no xummnyeckomy ypasHeHuio. (Ne21)

21 PacyéTHble 3a43a4u: BblYNC/IEHME MACCOBOM A0/ XMMUYECKOIO 3/1IEMEHTA B BELLLECTBE, BbIMUCAEHMA MO XMMMUYECKOMY YPAaBHEHMUIO
C UCNONb30BaHMEM MaCcCOBOW A0 PacTBOPEHHOrO BewecTBa B pacTeope. (Nel5, 21)

22 XMMUYeCcKne CBOMCTBA NPOCTbIX BELLECTB META//IOB: LLENOYHbIX, LWEeN0YHO3eMENbHbIX, MAarHWUA U UX COEAUHEHWN, }Kenesa 1 ero
COeaANHEHWIA, ANFOMUHUA, €0 COEANHEHUN.

23 OnpepeneHune xapakTepa cpesbl PacTBOPOB KMUCAOT U LLLE0YEN C MOMOLLBIO MHANKATOPOB. KauecTBeHHbIe peakL My Ha aHMOHbI B
pacteope (CI, Br, I, S%, SOs%, SO4%, NO3 5, PO4 >, CO3 %, Si03 %)
KauecTBeHHble peakuun Ha KaTnoHbl B pacteope (NH4 *, Na*, K*, Ca?*, Mg, Fe?, Fe®*, Al**, Cu?, Zn%).

24 MonyyeHue ra3oobpasHbix BellecTB. KayecTBeHHble peakummn Ha ra3oobpasHble BelwecTsa (KMCA0poa, BOAOPOL, YINEKUCAbIN ras,
aMMMaK)

25 MepBOHaYanbHble cBeAEHNA 06 OpraHMYECKMX BELLECTBaX: NpeaesibHbIX U HenpeaebHbIX YrAeBoaopoaax (MeTaHe, aTaHe,
3TUNEHE, aLeTUNEHE)

26 MepBoOHaYanbHble CBeAEHNA 06 OpPraHMYECKUX BeLeCcTBaxX: CNMpTax (MeTaHo e, 3STaHoe, FULEepPUHE), KapOOHOBbLIX KMCIOTax
(mypasbuHol, ykcycHoW, cTeapuHOBOM).

27 Buonormnyeckmn BarkHble BelecTsa: 6eKu, XKupbl, yrnesoabl.

Paspen 3. TecToBblii NpakTUKyM. (4 yaca)

28- | AnarHocTnyeckan paboTa
29
30- | AmarHocTnyeckan paboTa
31

Pasgen 4. BbinosHeHMe NPOEKTHO-UCCeA0BaTeNbCKUX paboT (3uaca)

32-
34

PaboTa 06yqalou.|,14xcn no Bb|6paHHb|M TeéMaM NPOEKTA, KOHCY/IbTaUUU yHUTENA.




