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lloAacHumMenwbHaA 3anNuUcKa .

Pabouyasa nporpamma yyebHoro npegmeta «XMmmUA» cOCTaBleHa B COOTBETCTBMMU C TpeboBaHMAMM DeaepasbHOr0 rocyAapCcTBEHHOIO CTaHAapPTa OCHOBHOTO obuue-
ro obpasoBaHusa (npmkas MuHucTepcTBa 06pasoBaHns M Hayku PO ot 17.12.2010 r. Ne 1897), MpumepHOI nporpammbl MO XMMUKU A1 OCHOBHOWM LUKO/bI, PEKOMEHA0-
BaHHOM MuHUcTepcTBOM 06pa3oBaHMA U HayKkn PO Paboyaa nporpamma no XMMUKM OPUEHTMPOBAHA Ha y4Yalymuxcs 8-biX KNAccoB. YPOBEHb M3yyeHUA npeameTa — 6aso-
Bbl. TemaTnyeckoe NAaHMPOBaHUE PAacCYMTaHO Ha 2 yuebHbIX Yaca B HeAe0, YTO COCTaBAEeT 68 yuebHbIX 4acoB B roa,

B cucteme npeameTtoB o6ueobpa3oBaTeENbHON WKOIbI KYPC XMMUWM NpeacTaBieH B NpeaMeTHol obnactn « ECTeCTBEHHOHay4dHbIe MPEAMEThI». HasHauyeHue
npeameTa «XMMUA» B OCHOBHOM LLUKOJ/IE COCTOUT B TOM, YTOBbI 00ECIIEUNTh GOPMUPOBAHME Y YHALLMXCA NPEACTaBAEHNUM O K/KOUEBbIX XMMUUYECKUX KOMMNETEHLMAX U NO-
HATb PO/Ib XMMMUUK cpeam APYrMX HayK O Npupoae, 3HaueHue ee gas yenosedectsa. Kypc xummm 8 Knacca HanpasieH Ha GOPMUPOBaAHME Y YYALLMXCA OCHOB XMMUYECKUX
3HaHWUI1, HEOBXOANMbIX A1A NOBCEAHEBHOM KU3HU, PyHAAMEHTA A9 AaNbHENLEero CoBepLUEeHCTBOBAaHNA XMMUUYECKMX 3HAHWUIA, KaK B CTApLUMX Knaccax, Tak v B ApYyrux
y4ebHbIX 3aBeeHUsAX.

V|3y‘-IEHVIe XMMWUN B OCHOBHOWM LWKOANE HanpasB/eHO HA AOCTUXKEeHUNE Caeayrowmnx u,eneii:

1) hbopmupoBaHHe NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHHI O BEIIECTBAX, MX MPEBPAIICHUSIX U MPAKTUYCCKOM NMPUMEHEHUH; OBJIa-
JIeHHEe TIOHATHUHHBIM annapaToM U CUMBOJIMUYECKUM SI3bIKOM XUMHH;

2) oco3HaHUEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMUYECKOW HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX MPEBPAILICHUI HEOp-
TFaHUYECKUX U OPraHUYECKUX BEIECTB KaK OCHOBBI MHOT'MX SIBJICHUH KMBOW M HEXMBOH IpUPOAbI; yrilyOieHne npeCcTaBIeHU 0 MaTepHalbHOM €MHCTBE
MUDPA;

3) oBnajgeHUEe OCHOBAMH XMMHYECKON IPAMOTHOCTH: CHOCOOHOCTBIO aHAM3UPOBATh U OOBEKTHBHO OIICHHBATH JKU3HCHHBIC CUTYAIMH, CBSI3AHHBIC C
XMMHEH, HaBBIKaMU 0€30MacHOTO OOpAIeHHs C BEIIECTBAMH, MCIIOJIb3YEMBIMH B TTOBCEHEBHOM )KU3HN; YMEHHEM aHAJM3UPOBATh M TUIAHUPOBATH SKOJIOTHU-
YyeckH 0e30MacHoe MOBEACHUE B LIEISIX COXPAaHEHUs 3J0POBbs U OKPYXKaroIlel cpeibl;

4) popMUpOBaHUE YMCHHH YCTAaHABJIMBAThH CBSI3U MEXKIY PEATbHO HAOIIOAAEMBIMH XUMHUYCCKHUMHU SIBICHUSMH M IPOLECCAMH, MPOUCXOSIIMMU B
MHUKpOMHpE, OOBSCHATh PUUYNHBI MHOTOOOpa3us BELECTB, 3aBUCUMOCTb MX CBOICTB OT cOCTaBa M CTPOEHUS, a TaKXKe 3aBUCUMOCTb IPUMEHEHUS BEIIECTB
OT UX CBOICTB;

5) mpuoOpeTeHne OmbiTa UCHONB30BaHMS PA3IMYHBIX METO0B M3YUCHHUS BEIECTB: HAOMIOACHHS 32 UX MPEBPAILCHUSIMU TPU MPOBEICHUH HECIOXK-
HBIX XUMHUYECKUX SKCIIEPUMEHTOB C HUCMOIb30BaHUEM JJAOOPATOPHOrO 000pyA0BaHUs U IPUOOPOB;

6) dbopmupoBaHKe MPeACTABICHHI O 3HAYCHHH XMMUYECKONW HAYKH B PELIICHUM COBPEMEHHBIX 3KOJIOTHYECKUX MPOOIeM, B TOM YHCIIE B MPEAOTBPAICHUN
TEXHOTEHHBIX U JKOJIOTUYECKUX KATacTpod.

[Nna 0OCTUKEHUA NOCTaB/IeHHbIX Lienei B 8 Kacce HeobXxoAMMO pelleHme cneayowmx 3aaau:

e dopmMupoBaHHE y YUalIUXCs 3HAHUSI OCHOB XUMUYECKOW HAYKH: BaXKHEUIINX (DAaKTOPOB, MOHITUM, XUMUYECKUX 3aKOHOB M TEOPUH, SI3bIKa HAYKH,
JIOCTYITHBIX 0000IIIeHN MUPOBO33PEHUYECKOTO XapaKTepa.
e Pas3Butue yMeHuil HabMIOAATh U OOBACHATH XUMUYECKUE SIBICHHUS, TPOUCXOSIINE B IPUPOJIC, JTAOOPATOPUH, B IIOBCEAHEBHON KHU3HU.



L4 (DOpMI/IpOBaHI/Ie CIICaJIbHbBIX YMGHHfII 06pamaTLcs1 C BCIICCTBAMHU, BBINIOJHATL HCCJIOKHBIC SKCIICPUMCHTEI, co61110;[a;1 MpaBujia TCXHUKHU Oe3omac-
HOCTH; I'PaMOTHO IIPUMCHATh XUMHUYCCKHUC 3HAHUA B OGH.ICHI/II/I C HpHpOI[OfI nB HOBCGI[HCBHOfI JKHU3HH.

o (DOpMI/IpOBaHI/Ie CIicnuaJIbHBIX YMCHHﬁZ 06paI_HaT]':>CH C BEIICCTBaMHU, BBIINNOJIHATh HECJIOKHBIC SKCIICPUMCHTHI, co6moz[a>1 IIpaBujia TCXHUKHU Oe3omnac-
HOCTH; I'paMOTHO IIPUMCHATH XUMHUYCCKHUEC 3HAHUA B O6H_[€HI/II/I C HpHpOI[Oﬁ B HOBCGI[HGBHOﬁ KHU3HU.

e PackpbITHE T'yMaHUCTUYECKOM HAMIPABICHHOCTH XHUMHUH, €€ BO3PACTAIOIIEH POJIA B PEIICHUU TJIAaBHBIX MPOOJIEM, CTOSIINX Tepe] YEIIOBEYECTBOM, U
BKJIaJ|a B HAYYHYIO KapTUHY MUpA.
e Pa3BuTHe JIMYHOCTH OOYYAFOIIMXCS: MX UHTEIUICKTyaJIbHOEC U HPAaBCTBEHHOE COBEPIICHCTBOBaHUE, (POPMHUPOBAHUE Y HUX TYMAHUCTHYECKUX OTHO-
IICHUH ¥ YKOJIOTHYECKH 11EIeCO00pa3HOro MOBEACHHS B OBITY M B IIPOIIECCE TPYAOBOM EATEILHOCTH.
Ona obyyeHns xmummm BblibpaHa codepkaTenbHaa NHMA y4ebHO-MeToAMYECKOro KoMniekTa nog peaakuuel Pyasutuca l.E., PenbgmarHa P.I. [n1aBHble 0cOH6EHHOCTH
yuyebHo-meTogmyeckoro komnaekta (YMK) no XxMmum coctosT B TOM, YTO OHM obecneymBaloT NPeemMCcTBEHHOCTb C NPUMEPHbIMU NPOorpaMmmamMmn HadanbHoro obuiero 06-
pa3oBaHMA, B TOM YUC/E U B UCNO/Ib30BAaHMM OCHOBHbIX BUA0B y4ebHOM aeAaTenbHOCTU obydatowmxcs.

[Ona BbINONHEHMA BCeX BUAOB 0byyarowmx pabot no xummn B 8 knacce 8 YMK nmetotca yuebHUK, yuebHbie nocobusn:
1) Pypasutuc l.E., ®enbgmaH ®.I. Xumuna 8 Knacc — M: MpoceelyeHue, 2015.

2) Pypautuc I.E., Penbgman ®.I. Xumua 8 knacc Pabouas tetpaab. — M: Mpoceewenune, 2015.

Cucrema KOHTPOJ/INPYHOLWNX MaTepunaaos, NO3BONAOWNX OUEHUTb YPOBEHDb U Ka4eCTBO 3HaHUN, yMeHMﬁ, HaBblKOB 06yqa|om,mxcn Ha BXOAHOM, TEKYLLEM U UTOTO-
BOM 3TaMax U3yvyeHuA npeameTta BKAKOYaEeT B cebs C60pHVIKM TEKCTOBbIX 3ap,aHm7|:

1) Pabouas TeTpaap.

2) TeTpaab AN KOHTPO/IbHbIX PaboT.

3) TeTpaapb ANA NpaKkTUYECcKux paborT.

HueyKasaHHble Nocobusa No3BOAAIOT OpraHNM30BaTb MeTogMueckoe obecneyeHne yuebHoro npeamerta «Xmmua» 8 8 Knacce:
1) TemaTuuyeckoe naaHUpoBaHMe K y4ebHUKy Pyasutuca I.E., Penbgmana ®.I. M: MNpoceeweHue, 2011

2) H.H. Tapa Ypoku xumuu B 8 knacce M: NpocselyeHue, 2014

MpomeKyTouHaA aTTecTauma NpoBoaunTca B Gopme TeCTOB, NPaAKTUYECKUX, KOHTPObHbIX paboT. UTorosas aTrectaumns — 8 opme UTOrOBOM KOHTPOAbHOM PaboTbl.

[aHHan paboyan nporpamma COCTOMT U3 7-1 pa3aenos:



1)
2)
3)
4)
5)

6)

NOACHUTE/IbHAA 3aMNncKa C onpeaeneHmeM Lienein 1 3a4a4 oCHOBHOro 0bliero 06pasoBaHus ¢ y4EToM cnelndurku npeameTa «Xumma» (8knacc).
06Lan xapakTepuctmka yyebHoro npeameTa;
onucaHue mecTa y4yebHoro npegmeTta, Kypca B ydebHOM nnaHe;
JIMYHOCTHbIE, MeTanpeameTHble M NpeaMeTHble pe3y/bTaTbl 0CBOEHUA KOHKPETHOro y4ebHoro npeameTa, Kypca;
cofepXaHue yuebHOro npeameTa, KafeHaapHO-TeMaTMYeCcKoe NaaHnpoBaHue! ¢ ykazaHnem OCHOBHbIX BUAOB y4eBHON AeATeNbHOCTM YYaLLMXCA U ONUCaHMEM
NAaHUPYEMbIX Pe3ynbTaToB Mo Kaxaon Teme;
onucaHue maTepuasbHO-TeXHU4YecKoro obecneyeHma obpa3oBaTeibHOro NpoLecca.

IlianupyemMblie pe3yibTaThl 0CBOCHHUS NMPOrPaAMMBbI

10 XMMHUM K KOHIY 8 Kj1acca

OCHOBHbI€e MOHATUA XMMUU (YPOBEHb aTOMHO-MOJIEKYNAPHDbIX NPeACTaBAeHUN)

O6yuaemeblii HQOy4UMCA:

® OMNUCbIBaTb CBOMCTBA TBEPABIX, KUAKUX, ra3006pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE NMPU3HaKMK;

® XapaKTepunsoBaTb BeLWECTBA MO COCTaBy, CTPOEHUNIO U CBOMCTBAM, YCTaHaB/1MBaTb NPUYNHHO-CNEeOCTBEHHbIE CBA3U MeXAY AaHHbIMU XapPaKTEPUCTUKAaMU BELLLECTBA,

® PpaCKpbiBaTb CMbICZ1 OCHOBHbIX XUMWYECKUX NOHATUMN «aToM», «MOIeKyna», KXUMUYECKN I 3/IEMEHT», «MPOCTOE BeLWLeCcTBO», «C/NOXHOE BeLl,ecTBO», «BaJIE€HT-

HOCTb», NCNOJ1Ib3YyA 3HAKOBYIO CUCTEMY XUMUMN,;

hd M306pa)KaTb COCTaB I'IpOCTEVILLIMX BeuwecTBs C NTOMOLWbHO XMUMNYECKUX d)oplv\yn N CYWHOCTb XUMUNYECKUNX peaKu,Mﬁ C NOMOLWbO XMMNYECKUX ypaBHEHMVI;

® BbIYNCNATb OTHOCUTE/IbHYHO MOJIEKYIAPHYIO U MOJTAPHYIO MacCCbl BELLECTB, a TaKXXe MaCCOBYH AO0J1F0 XUMUYECKOIo a1IeMeHTa B COegANHEHUAX ONA OUEHKU UX NPaK-

TMYECKOM 3HAUMMOCTW;

® CpaBHWBATb NO COCTaBy OKCKMAbl, OCHOBAHMA, KNCNOTbl, CONN;

° KI'IaCCMd)MLI,MpOBaTb OKCUAbl U OCHOBaAHMA NO CBOVICTBaM, KUCNOTbl U CONU NO COCTaBy,

® OMUCbIBATb COCTaB, CBOMCTBA M 3HAYeHMe (B npupoae n HpaKTMLIECKOVI AeATeNbHOCTU qenoseKa) NPOCTbIX BEWECTB — KNCN0POOda U BOAOPOAA;

® NaBaTb CPABHUTE/IbHYHO XapPaKTEPUCTUKY XUMUNYECKUX 2/1EMEHTOB U BaXKHeMLWnX COEAMHEHMﬁ eCTeCTBEHHbIX CEMENCTB;

* 10/1b30BaTbCA 1AB6OPATOPHbLIM 060PYAOBAHMEM U XMMUYECKOM NOCYA0W;

! an COCTaB/IEHUN KaneHOapHO-TEMATUYECKOTO NJiaHa 6b11n BBEAEHDbI cheayoume CoOKkpaeHnaA: . — no3HaBaTe/bHble PEe3yaibTaTbl; P.— PerynaTuBHblIE peE3yb-

TaTbl; K. — KOMMYHUKaTMBHbIE pe3y/ibTaTbl.



® MNPOBOAUTbL HEC/IOMKHbIE XMMUYECKNE ONbITbl M HabloAEHNA 32 U3MEHEHMAMM CBOMCTB BELLLECTB B NpoLecce Ux npespalleHnin; cobaogatb npasuaa TEXHUKKN 6es-
0OMacHOCTM NpU NpoBeaeHMUM HabNoAEHMIA U ONbITOB;

® Pa3NMYaTbh IKCMEPUMEHTANIbHO KMCAOTbI U WENOYM, NONb3YACh MHAMKATOPAaMM; 0CO3HaBaTb He06x0aAMMOCTb cobatogeHuns mep 6esonacHOCTU Npu obpaLLeHmm ¢
KMCNOTaMM U LLLeIoYaMU.

O6yyaemblii NOAy4UM 803MOXCHOCMb HAYYUMbCA:

® rPaMoOTHO 06paLlaThCA C BellecTBamMm B MOBCEAHEBHOW KU3HU;

® 0CO3HaBaTb HEOBX0AMMOCTb COB0AEHNA NPaBUI 3KOIOrMYecKM 6e30NacHOro NoBeaeHNA B OKPYKatoLLei NpMpoaHoi cpeae;

® MOHMMaTb CMbIC/1 U HEOBX0AMMOCTb COBN0AEHUA NPeanncaHmii, NpeasaraeMblxX B UHCTPYKLMAX MO UCMO/b30BaHMIO IEKAapPCTB, CPeACTB 6bITOBOM XUMUKN U AP.;

® UCNO/N1Ib30BATb I'IpVIOGpETéHHbIe Kno4eBble KOMNETEHTHOCTU NMPU BbINONTHEHUU NCCNen0BaTE/IbCKUX MPOEKTOB NO U3YYEHUIO cBOWCTB, cnocobos nosyyeHnAa u pac-
NO3HaBaHWA BELWECTB;

® pa3BMBaTb KOMMYHMKATMBHYIO KOMMNETEHTHOCTb, UCMO/Ib3yA CPeACcTBa YCTHOW M NMUCbMEHHON KOMMYHMKaLMK Npu paboTte ¢ TeKCTamu yyebHMKa 1 JONONHUTE N b-
HOW UTEpaTYpPOM, CNPaBOYHbIMK TabAULAMM, NPOABAATL FOTOBHOCTb K YBAXKEHWIO MHOW TOYKM 3peHUsA Npu 06CyKAEeHUM pe3yNbTaToB BbIMOAHEHHON paboTbl;

® 0O6BbEKTUBHO OLEHUBATb MHHOPMALMIO O BELLLECTBAX U XMMUYECKUX MPOLLECCaX, KPUTUYECKM OTHOCUTLCS K MCeBAOHAy4YHON MHbOPpMaLMK, Hea0bpPoCOBECTHOM pe-
Kname, Kacalowenca MCnoib3oBaHMA PasInNYHbIX BELLLEeCTB.

MNepuopaunyecKknii 3aKoH U NepruogmyecKas cuctema xXmmuyeckux anemeHTos [. . MeHpeneeBa. CtpoeHue BelecTsa
O6y4aembiii Hay4yumcs:

® KnaccnPpuUUMpPOBaATb XMMUYECKME ITEMEHTbI Ha METa/bl, HEMETA/bl, 3/1IEMEHTbI, OKCUAbI U TMAPOKCUAbI KOTOPbIX amMpOTepHbl, U MHEPTHbIE 31eMeHTbI (rasbl)
019 OCO3HaHMA BAXKHOCTU YNOPAA0YEHHOCTU HayYHbIX 3HAHWUI;

® pacKpbIBaTb CMbICA Nepuoanyeckoro 3akoHa 1. . MeHaeneesa;
® ONUCbIBATb N XapaKTepn3oBaTb Ta6I'IMLIHyIO d)opmy I'IepMOAMLIECKOI‘;I CNCTEMbBI XUMUYECKNX INNEMEHTOB,;

® XapaKTepunsoBaTb COCTaB aTOMHbIX A4EP U pacnpegeneHne Ynmcnaa 3aNNEKTPOHOB NO 3/IEKTPOHHbIM C/TIOAM aTOMOB XMMUYECKUX 3/TEMEHTOB MaJibiX NMepnoaos nepmo-
AM‘-IECKOVI CUCTeMbI, a TaKXKe Kanna n Kanbuua;

® pa3ninyaTtb BN4bl XMMUYECKON CBA3MU: MOHHYIO, KOBaJ1IEHTHYIO NONIAPHYHO, KOBAJIEHTHYIO HEMNOJIAPHYIO U METANN/TUYHECKYIO,

hd I/I306pa)KaTb I1IEKTPOHHO-NOHHbIE d)OpMy.I'IbI BeuLecTs, O6pa3OBaHHbIX XUMUNYECKMMM CBA3AMU Pa3HOIo BNUAa;



® BbIAB/IATb 3aBMCUMOCTb CBOMCTB BELLLECTB OT CTPOEHUA UX KPUCTANSIMYECKUX PELLETOK: MOHHbIX, aTOMHbIX, MONEKYNAPHbIX, METaNINYECKMUX;
® XapaKTepunsoBaTtb XMMUYECKHNE 3/TEMEHTbI U UX COEANHEHNA Ha OCHOBE NOJI0XKEHUA 21EMEHTOB B FlepMO,CI,W-IeCKOﬁ cucTeme M ocobeHHocTel CTPOEHNA NUX aTOMOB;

® ONNCbIBATb OCHOBHbIE 3Talbl OTKPbLITUA 4. N. MeHgeneeBbIm nepnoanyeckoro 3akoHa un nepmo,a,w-lecr(oﬁ CNCTEMbI XUMUNYECKUX 3/1EMEHTOB, KU3Hb U MHOTr006-

Pa3HYIO Hay4YyHYyO AeATeNIbHOCTb YYEHOrO;

® XapaKTepu3oBaTb Hay4HOE N MMPOBO33PEHYECKOE 3HAYEHNE NEPUOANYECKOrO 3aKOHAa Y NepPUOANYECKON CUCTEMbI XMMUYECKMX anemeHToB . N. MeHaeneesa;
® 0CO3HaBaTb Hay4Hble OTKPbLITUA KaK pe3ynbTaT ANUTE/bHbIX HabAOAEHWIA, ONbITOB, HAYYHOW NONEMUKU, MPEOA0NEHNA TPYAHOCTEN U COMHEHUA.

O6y4yaembiii Noay4umM 803MOMHOCMb HAYYUMbCA:

® 0CO3HABaTb 3HAYEHWE TEOPETUUYECKUX 3HAHUI AN1A NPAKTUYECKON AeATeNbHOCTU Ye/I0BEKa;

® OMUCLIBATb N3Yy4YeHHbIE 0OBEKTbI KaK CUCTEMbI, MPUMEHASA IOTUKY CUCTEMHOTO aHa 33,

® MPUMEHSATbL 3HAaHUA O 3aKOHOMEPHOCTSX NEePUOANUYECKON CUCTEMbI XUMNYECKUX 31EMEHTOB A/19 0O bACHEHUA U NPeABUAEHNS CBOMCTB KOHKPETHbIX BELLLECTB;

® pa3BuMBaTb MHd)OpMaLI,MOHHle KOMNETEHTHOCTb NOCPeEACTBOM yrny6neHMﬂ 3HaHWUI 06 NUCTOPUN CTaHOB/1IEHUA XMMUYECKOM HayKW, €€ OCHOBHbIX NOHATUN, nepuo-

ANYECKOro 3aKOHa Kak 04HOM0 M3 Ba*KHEWLIMX 3aKOHOB NMPUPOAbI, @ TAKXKe O COBPEMEHHbIX AOCTUMKEHUAX HAYKU U TEXHUKMN.

MHoroo6pasne XMmMUYeCcKUX peakumi

Obyyaembiii Hay4yumcs:

® 06BACHATb CYyTb XMMUNYECKUX NMPOLLECCOB U UX MPUHLUMMUANBHOE OTANYME OT GUIUYECKUX;
® Ha3bIBaTb MPM3HAKM U YCIOBUA MPOTEKAHUA XMMUUYECKUX PEaKLMNA;

® YyCTaHaBAnBaATb NPUHAONEXKHOCTb XMMUYECKON peakunn K onpe,u,enéHHON\y TNy no ogHoOmy 13 KI'IaCCVId)VIKaLl,VIOHHbIX NMPU3HAKOB: 1) MO 4YNCNY N COCTaBy UCXOAOHbIX

BELLLECTB M NMPOAYKTOB PeaKLmMm (peakuun coeanHeHUs, PasioxKeHns, 3ameLieHns 1 obmeHa); 2) No BblAENEHUIO UM NOTOLLEHMIO TENAOTbI (PeaKLMn 3K30TepMmuyeckmne
W 3HA0TEPMUYECKME); 3) NO U3MEHEHWUIO CTEMEHEN OKUCIEHNA XMMUUYECKUX 31EMEHTOB (PeaKLUMnU OKMCANTENbHO-BOCCTAaHOBUTEbHbIE);

® COCTaB/IATb YPaBHEHUA PeaKLMi, COOTBETCTBYIOLLMX NOCAEA0BaTEIbHOCTM («LIenoYKe») npeBpalleHnii HeOPraHMYECKNX BELLLECTB Pa3/INYHbIX K1aCCOoB;
* BbIAB/IATbL B MPOLLECCE IKCMEPUMEHTA NMPU3HAKK, CBUAETENLCTBYIOLLME O MPOTEKAHUN XMMUYECKOW PeaKkLmm;
* MPUroTOBAATb PACTBOPbLI C ONpeaenEHHOM MacCcoBOM A0N€el PacTBOPEHHOrO BELLLECTBa.

Ob6yuyaemblli Noay4UM 803MOHCHOCMb HAYYUMbCH:



* NPUBOAMUTL MPUMEPDBI PeaKLMii, NOATBEPKAAIOWMX CYLLECTBOBAHME B3aMMOCBA3N MEHKAY OCHOBHbIMM K1aCcCaMM HEOPraHUYECKUX BELLLECTB

MHoroobpasue BeliecTs

Obyuaembili Hay4yumcs:

* onpeaenaTb NPUHaANEKHOCTb HEOPraHUYECKUX BELECTB K OAHOMY M3 M3yUYeHHbIX KAaccoB/rpynmn: MeTan/ibl U HEMETaN/bl, OKCUAbl, OCHOBaHMWA, KNCNOTbI, CON;
® COCTaBNATb GOPMY/bl BELLLECTB MO UX HAa3BaHUAM;

* OnpeaenaTb BaN€HTHOCTb U CTEMEHb OKUC/IEHUA 3/IEMEHTOB B BELLLECTBAX;

® COCTaBATb GOPMY/ibl HEOPraHNYECKUX COEANHEHUI MO BAaNEHTHOCTAM U CTEMEHAM OKUCAEHMA 3/1EMEHTOB, a TaKXKe 3apAAam MOHOB, yKasaHHbIM B Tabaumue pac-
TBOPUMMOCTU KUCNOT, OCHOBaHWUIN 1 conel;

® 06BACHATb 3aKOHOMEPHOCTU U3MEHEHUA GU3NUECKMX N XMMNYECKMX CBOMCTB NPOCTbIX BELLECTB (MeTa /108 U HEMETA/IIOB) U MX BbICLLIMX OKCMA0B, 06pa30BaHHbIX
3N1eMeHTamM BTOPOro U TpeTbero nepnoaos;

* Ha3bIBaTb 06LUME XMMUYECKME CBOICTBA, XapaKTepHble ANA FPynn OKCUAOB: KMCAOTHbIX, OCHOBHbIX, aMOTEPHBIX;

® Ha3blBaTb 06LLME XMMMYECKME CBOMCTBA, XapaKTepHble A8 KaXA0ro U3 K1accoB HEOPraHNYEeCKMX BELLLECTB: KUC/I0T, OCHOBaHWI, conen;

* NPUBOAUTL NPMMEPbI PEaKL M, MOATBEPKAAIOLLMX XMMMUYECKUE CBOMCTBA HEOPraHMYECKUX BELLLECTB: OKCMA0B, KUCIOT, OCHOBaHWIA 1 coneil;
* onpeaenaTb BelEeCTBO-0KUCAUTE b M BELLECTBO-BOCCTaHOBUTE b B OKUCAUTEIbHO-BOCCTAHOBUTE/IbHbIX PeakLmaAXx;

® COCTaB/ATb OKMUC/IUTEIbHO-BOCCTAHOBUTE/bHbIN BanaHc (418 U3yUYeHHbIX peakLmit) Mo npeasioXeHHbIM CXeMaM peaKkLumii;

* POBOAMTb 1abOPaTOPHbIE OMbIThl, NOATBEP}KAAIOLWMNE XMMNYECKME CBOMNCTBA OCHOBHbIX K/1aCCOB HEOPraHWYECKMNX BELLECTB.

O6y4aemblli NOaAY4UM 803MONCHOCMb HAYYUMbCA:

® MPOrHO3MpPOBaTh XMMUYECKME CBOMCTBA BELLECTB Ha OCHOBE UX COCTaBa U CTPOEHMS;

® MPOrH03npoBaTb CNOCOBHOCTb BewecTsa NpoABaAATb OKUCAUTENbHbIE N1 BOCCTAHOBUTE/IbHbIE CBOWCTBA C y’-IéTOM cTeneHemn oKkUcieHun 9/1EMEHTOB, BXO4ALWNX B
€ro CocCtas,

® BbIAB/IATb CYLLECTBOBAHME rEeHETUYECKOM B3aMMOCBA3U MEXKAY BeLLecTBaMu B pAAY: MPOCTOE BELLECTBO — OKCUA — MMAPOKCUA — CO/b
MpeameTHble pe3ynbTaTbl 06yyeHUs.

Yuawueca 0omucHbI:



OCO3HABATh POJIb BEIIECTB:

- OIIPEACIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIEC U TEXHUKE;

- OOBSICHATB POJIb BEIIECTB B UX KPYTOBOPOTE.

paccMaTpuBaTh XUMHYECKUE POLECCHI:

- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJE;

- HAXO/IUTh YEPThl, CBUAETEILCTBYIOLIME 00 OOIIMX NMPU3HAKAX XUMUYECKUX ITPOLECCOB U UX Pa3INUMSIX.

MCII0JIb30BaTh XUMHUUYECKUE 3HAHUS B OBITY:

— OOBACHATH 3HAYCHHE BEIIECTB B KU3HU M XO3SHCTBE YEIIOBEKA.

OOBSICHATH MU C TOUKU 3PEHUS XUMUU:

— IIEPEUUCIIATh OTIIMYATEIBHBIC CBOMCTBA XMMUYECKUX BEILECTB;

— pa3au4aTrb OCHOBHBIE XUMUYECKUE IIPOLIECCHI;

- OIIPEEIIATh OCHOBHBIC KJIACChl HEOPTaHUYECKUX BELLECTB;

- [IOHUMATh CMBICI XUMHUYECKUX TEPMUHOB.

OBJIAIETh OCHOBAMHU METOJOB II03HAHUS, XapPAKTEPHBIX JJI1 €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOIbl XUMUUECKOIN HayKu (HaOI0ieHUE, CpaBHEHHE, IKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B [IO3HAHUU IPUPOJIBL;

- IPOBOJUTH XUMUYECKHUE ONBITHI U SKCIIEPUMEHTHI U OOBSCHSATH UX PE3YJIbTATHI.

YMETh OLIEHUBATh [TOBEJCHUE YEJIOBEKA C TOUKH 3pEHHs] XUMHUYECKONH O€30MaCHOCTH IO OTHOLLIEHMIO K YEJIOBEKY M IIPHPOJIE:
- UICNO/Ib30BaTb 3HAHMA XUMUM NPU COBNOAEHNM NPABUA UCMIONb30BAHMA BbITOBLIX XMMUYECKMX NPENapaTos;

— pa3ninydyaTtb onacHblE U 6esonacHble BellecTBa.

MeTanpegmeTHble pe3yabTaTtbl 06yyeHus.

Yuyawjuecsa 0onxcHbI ymemes:

CaMOCTOSITENIbHO OOHApYKUBaTh U (POPMYIMPOBATH yUEOHYIO TPOOIEMY, ONIPEEIATh Ledb YUeOHOH e TebHOCTH;

BBIIBUTATh BEPCUU PEILIEHHUsI TPOOJIEMbI, OCO3HABATh KOHEUHBIN PE3yiIbTaT, BEIOUPATh U3 MPEVIOKEHHBIX U UCKaTh CAMOCTOATEIBHO CPEJCTBA JOCTH-
KEHUS 1IeIIH;

COCTABJIATh (MHAMBHIYaJIbHO WU B TPYIIIE) IJIaH peIeHHs TPOOJIeMbI;

paboTaTh Mo MiIaHy, CBEPATh CBOM JICHCTBHUS C LIEbIO U, TP HEOOXOJMMOCTH, UCTIPABIISATH OIMIMOKU CaMOCTOSITEIbHO;

B JIMAJIOTe C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOSITEIHHO BhIpAOOTaHHBIE KPUTEPUHU OLIEHKH;

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(UIIUPOBATh U 00001IAaTh (PAKTHI U ABICHUSA. BBIABIATH MPUUMHBI U CIIEJCTBUS MPOCTHIX SBJICHUH;
OCYIIECTBISATH CPAaBHEHUE, KJIACCH(PUKAIINIO, CAMOCTOSTENIHO BEIOMPAs OCHOBAHUS U KPUTEPUH JUIS YKa3aHHBIX JJOTMYECKUX OTepaluii;
CTPOMTD JIOTUYECKOE PACCYKIEHUE, BKIIOYAOIIEee YCTAHOBIEHNE TPUUYNHHO-CIIEICTBEHHBIX CBA3EH.

CO3/1aBaTh CXEeMaTUYECKHE MOJIENH C BbIJIEJICHHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00bEKTA.

COCTaBJISATh TE3UCHI, Pa3INYHbIE BUbI IUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).



e 1peoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BUJA B IPYroi (Tabiauily B TEKCT H IIp.).

® yMETh ONPEIEATh BO3MOXKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEICHUHN, TPOU3BOANTH MIOMCK MH(POPMAINH, aHATU3UPOBATH U OLIEHUBATD €€ I0CTOBEP-
HOCTb.

JINYHOCTHBIMH pPe3yJIbTAThl 00y4eHHs, ABJISAIOTCS CJeIYyI0LHe YMCHHS:

e Bocnuranue pocCUUCKON rpakIaHCKOM UJIEHTUYHOCTH: MATPUOTU3MA, JTIOOBU U yBaxeHue kK OTeuecTBy, YyBCTBO FOPAOCTH 3a CBOIO Pouny, 3a poc-
CUHCKYIO XUMHUYECKYIO HAYKY

e  ®opMUpOBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOW MPAKTHKH, a TAKXKE CO-
UATbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOT000pa3HI0 COBPEMEHHOIO MUpa

e  dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHUIO, TOTOBHOCTH M CIOCOOHOCTH K CaMOPa3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUU K
00yUYeHHIO U TIO3HAHMIO, BBIOOPY MPO(UILHOTO 00pa30BaHus Ha OCHOBE MH(OPMAIIMH O CYIIECTBYIOIUX MPO(eccrax 1 TUUYHBIX MPo(hecCHOHATBHBIX
npennoureHuil. OCO3HaHHOMY IOCTPOEHHUIO HHIUBUAYAIbHBIX 00pa30BaTEIbHBIX TPAEKTOPUI C YUETOM YCTOWUYUBBIX TO3HABATEIbHBIX HHTEPECOB

e (dopmupoBaHHEe KOMMYHHUKAaTUBHON KOMIIETEHIIMHN B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yUeOHO — HCCIEA0BATEIbCKOM, TBOPUECKON U JPYTUX
BHJIaX AESTEIbHOCTU

e  @®opMUpPOBaHHE U IOHUMAHUE LICHHOCTH 3/10POBOT0 M 0€3JI0IaCTHOTO 00pa3a KU3HU, YCBOEHUE NMPABUJI WHIUBUAYAIbHOIO U KOJJIEKTUBHOIO 0€3-
OIIACHOTO MOBEICHUS B YPE3BbIYANHBIX CUTYALUAX, YTOKIAIOMKX KU3HH U 3J0POBBIO JIIOIEH

e  ®dopmupoBaHUE O3HABATENbHON HH(POPMALIMOHHON KyNbTYpbl. B TOM unciie pa3BUTHE HaBBIKOB CAMOCTOSTEIbHOM PaboThl C Y4eOHBIMH TOCOOUSMU,
KHUTaMU, IOCTYITHBIMUA HHCTPYMEHTAMHU U TEXHUUYECKUMU CPECTBAMU HHPOPMAITHOHHBIX TEXHOJIOTHIA

e  ®opMHPOBAHHE OCHOB HKOJIOTMUECKOTO CO3HAHMS HAa OCHOBE MPU3HAHMSI LIEHHOCTH HU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO
, 0EPEXKHOTO OTHOIICHHS K OKPYXKaIOIIEeH cpejie

e Pa3BuTHE rOTOBHOCTH K PELICHUIO TBOPUYECKHX 337124, YMEHUE HaXOJUTh aIeKBaTHbIE CIIOCOOBI MOBECHHS U B3aUMOJICHCTBUE C MApTHEPAaMH BO BpeMs
y4eOHOI 1 BHEYUeOHOM eATEIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MTPOOJIEMHBIE CUTYAIUH

COAEP>XXAHWE YHEBHOI'O KYPCA
Pasnen 1. OCHOBHbIE NOHATUA XMMUM (YPOBEHb aTOMHO — MOJIEKYJIAAPHbIX NPeAcCTaBeHni)
Tema 1. «[epBOHa4YasibHble XMMU4Yeckue NoHATUA>» (174yacos)

MpeameT XMMMn. XMMUA KakK 4acTb €CTECTBO3HaHMA. BellecTBa U UX CBOMCTBA. YMCTble BEWECTBA M CMecU. MeToAbl NO3HAHUSA B XUMUW:
HabnoaeHne, akcnepuMeHT. Npuembl 6e3onacHoO paboTbl ¢ 06opyaoBaHMEM U BewecTBaMu. CTpoeHMe NaaMeHu.

Yncrtole Bewectea u cMmecn. Cnocobbl OUNCTKM BELLECTB: OTCTanBaHue, CIDVIJ'IprOBaHVIe, BblMapunBaHwmne, Kpuctanamsauuna, ANCTunnauusa. dunsnyeckme un
XUMMYyeckue sBneHuns. Xmmmyeckmne peakunun. anBHaKVI XUMUNYECKNX peaKLlMVI n ycnoema BO3HNMKHOBEHUA N TEYHEHNUA XUMNYECKUX peaKuMVl.



e ATOMbI, MONIEKYNbI U MOHbI. BewecTBa MONEKYNSIPHOINO M HEMONEKYSIPHOIro CTpoeHus. Kpucrtannmnuyeckmne n amopdHble Belwectsa. Kpuctaninye-
CKMe pelleTKn: MOHHas, aTOMHas U MoneKkynspHas. MNMpocTbie N CNOXHbIe BewecTBa. XMMUYECKMIA 351ieMeHT. MeTannbl U HeMeTansbl. ATOMHas
eanHuua maccbl. OTHOCUTENbHAs aTOMHAsa Macca. S3bIK XMMUKU. 3HAKU XMMUYECKUX INEMEHTOB. 3aKOH NMOCTOSIHCTBA COCTaBa BellecTBa. Xnumumye-
ckne opmynbl. OTHOCUTENbHAsS MONeKynspHas Macca. KadecTBeHHbIN U KOIMYECTBEHHbIM COCTaB BewecTBa. BbluncneHns no xmuMmmnyeckum gop-
Mynam. MaccoBas A40N8 XMMUYECKOro 3/1eMeHTa B C/IOXKHOM BeLlecTBe.

e BaneHTHOCTb XMMWYECKMX 31eMeHTOB. OnpeaeneHne BaneHTHOCTU 31eMeHTOB No popMynaM 6MHapHbIX coeanHeHnr. CocTaBneHmne XMMMYeckKmnx
dopmMyn BUHApPHBLIX COEAMHEHMWI MO BaSIEHTHOCTMW.

e ATOMHO - MOJIEKYNISIpHOE y4YeHMne. 3aKOH COXpaHeHUs Macchbl BelwwecTB. XXn3Hb n geatenibHocTb M.B. JlIoMoHocoBa. XnMnueckme ypaBHeHUs. Tunebl
XUMUYECKUX peakumii.

o TpakTnueckan pa6ora N21. NMpaBunia TexHUKN 6e3onacHOCTM Npu paboTte B XMMn4yeckom kabmnHete. O3HakomneHme c nabopatopHbiM 06opyao-
BaHMeM. CTpoeHune nnameHu.

e MpakTnueckan pa6ora N22. Ouncrtka 3arpsi3HEHHO NOBaApPEHHOW COJN.

e [eMoHcTpaumm. JlabopatopHoe o6opyaoBaHue n npnembl 6e3onacHon paboTbl ¢ HUM. Cnocobbl OUMCTKM BeWecTB, ,. HarpeesaHue caxapa.
HarpesaHue napaduHa. NlopeHne napadunHa. Bsanmogencreme pactsopoB: KapboHaTa HaTpMs N CONSAHOM KUCNOTLI, cynbdaTta Meam n rmapokcmaa
HaTpua. B3aumoaencTeme cBeXeoCaXKAeHHOro rmapoKcnaa Mean C pacTBOPOM IHOKO3bl MPU 0BbIYHBLIX YCNOBUSX U NPU HarpeBaHuu.

e [puMepbl NPOCTbIX N CMOXHbIX BELWECTB B Pa3HbIX arperaTHbIX coCTosHuAX. LLlapocTepxxHeBbie MoAenn MOSieKysl MeTaHa, aMMuaka, BoAbl, XN10po-
BOAOpOAa, okcuaa yrneposa (4). Mogenu kpuctanamdeckmx pewetok. OnbiTbl, MOATBEPXAAKOLWME 3aKOH COXPAaHEHUS MAacChbl BeLleCcTB. Xummye-
CKmne coeanHeHust Konm4ecTBoM BewecTsa 1 Mosb.

e Jla6opaTopHbie onbITbl. PacCMOTpeHMe BewecTB C pasiMyHbiMn PU3NYECKMMM CBOMCTBaMMK. PasaeneHmne cMecn C NOMOLLbO MarHuTa. MpumMepsbl
PU3NYECKUX U XMMUYECKUX ABNEHUIM. Peakunmn, MANCTpupyowme OCHOBHbIE NPU3HAKM XapaKTepHbIX peakumn. O3HakomneHne ¢ obpa3suamm
NPOCTbIX BewecTB (MeTanbl U HEMeTas/bl) U C/IOXHbIX BEL,eCTB, MMHEPAsioB U FOPHbIX MOPOA.

e PacueTtHble 3apaun. BoluncneHne oTHOCMTENbHON MONEKYASPHOM Macchbl BewecTsa No gopmyne. BeluMcneHrne MaccoBo 40K dNEMEHTa B XU-
MWUYECKOM coeaAuHEeHNN. YCTaHOBAeHMe npocTenwen popMybl BewecTsa No MacCoBbIM 40/1SIM 3/1IEMEHTOB.

Tema 2. «Kucnopogpa. NnopeHue» (5 yacosB)

. Kucnopoa. HaxoxaeHne B npupose. lNMonyyeHue kucnopoaa B nabopatopum v NpoMbIlWAEHHOCTU. PU3MUECKME N XMMUYECKME CBONCTBA
knucnopoga. Nopenme. Okcuabl. NMpuMeHeHue kucnopoga. KpyrosopoT kucnopoga B npmpoge. O30H, annotponusa kucnopoaa. Bo3ayx u ero co-
CTaB. 3awmnTa aTMOCdEepHOro Bo3ayxa OT 3arpsa3HeHUn.

. MpakTnueckan pa6ora N23 lMonyyeHne n CBONCTBa KMCnopoaa.

. AemoHcTpaunn. dusnyeckme CBOWCTBa kncnopoaa. NnonydeHne n cobupaHme Kncnopoga MeToaoM BbiITECHEHUMS BO34yXa M BOAbl. YCNOBUS
BO3HUKHOBEHUA U NpEKpPaLLEHNA TroOpeHna.

e Jla6opaTopHbie onbiTbl. O3HakoMAeHue ¢ obpa3uamMmm OKCMAO0B.

Tema 3. «Bopgopoa>» (3 yaca)

e Bopopoa. HaxoxaeHue B npupoge. NonyyeHne sogoposa B na60paTopMM WU NMPOMBILWTIEHHOCTU. OU3MYECKUE N XUMUYECKne CBOWCTBa BoAOpoOAa.
Boaopoa - BocctaHoBUTENb. Mepbl 6esonacHocTn npwu pa60Te C BogopoaoM. lNpnmeHeHne Boaopoaa.



e [MpakTnueckan pa6ora N24. MonydyeHne BOAOPOAA U U3YYEHNE €r0 CBOMCTB.
e [eMoHcTpaumu. lMonyyeHne Bogopoada, NpoBepka BOAOPOAA Ha YNCTOTY, FOpeHme Bogopoga, cobnpaHmne sogopoaa MeETOAOM BbITECHEHUSA BO3-
AyXa v BoAbl.

Tema 4. «Boga. PacTBopbi>» (7 yacoB)

e Bopa. MeToabl onpeaeneHus coctaBa BOAbl — aHanM3 N cuHTe3. dusnyeckme CBOMCTBA BoAbl. Boaa B npupoae 1 cnocobbl ee ouncTku. Aspaums
BOAbl. XMMyeckme cBolcTBa Boabl. [lpumeHeHne Boabl. Boaa — pactBopuTtenb. PacTBopuMocCTb BewecTs B Boge. MaccoBasi 4011 paCTBOPEHHOIO
BellecTBa.

e PacuértHble 3apgaun. HaxoxzaeHne MaccoBOM 40N pacTBOPEHHOro BelleCcTBa B pacTBope. BbiuncneHne Maccbl pacTBOPEHHOINO BelecTBa U BOAbI
ON5 NPUrOTOBNEHMNSA pacTBopa onpeaenéHHON KOHLUEeHTpaumu.

e TpakTnueckasa pa6ora N25.

Tema 5. «KonnyecreBeHHble OTHOLIEHUS B XMMUKN>» (4 4acoB)

¢ KonuuectBeHHble oTHOWeEHNA B XuMuKn. KonnuectBo Bewlectea. Monb. MonspHas macca. 3akoH Asoraapo. MonspHbln 06beM razos. OTHOCUTESb-
Hasi NAOTHOCTb ra3oB. O6beMHbIE OTHOLWEHMSA FAa30B NPU XMMUYECKNX peaKkLnsX.
¢ PacuetHble 3agaun. O6bEMHbIE OTHOLIEHMS FAa30B NPU XMMUYECKNX peaKkLUnsX.

Tema 6. «BarkHellne KJj1acCbl HEOPraHU4Yecknx coeamHeHuin>» (11 yacos)

e BaxHelLwmne Knaccbl HeopraHM4yeckux coeguHeHnn. Okecmapl: coctas, kKnaccndukaumsa. OCHOBHbIE U KUCOTHbIE OKCUAbI. HOMeHKnaTypa OKCUAoB.
dusnyeckne n XMMnyeckue CBONCTBa, NoNyvYeHne N NpMMeHeHne OKCUA0B.

e [napokcuabl. Knaccndukauyms rmgpokcnaos. OcHoBaHusa. Coctas. LWenoun n HepacTtBopuMble OCHOBaHMA. HoMeHknatypa. dusnyeckne n xmuMm-
yeckue CBOMCTBA OCHOBaHWM. Peakuusa HerTpanusauyuun. MNonyvyeHne n npMMeHeHne 0CHoBaHUn. AM@OTEpPHbIE OKCUAbI U TMAPOKCUAbI.

e Kucnotbl. CoctaB. Knaccudumkaumnsa. HomeHknatypa. Ousnyeckme u XxmumMmyeckmne CBOMCTBa KUCIOT. BbITeCHUTENbHbIN paj MeTasnsos.

Conun. CocrtaB. Knaccndpukaumnsa. HomeHknatypa. dmsmnueckme CBONCTBa coseit. PacTBopmMMOCTb coneln B Boge. XMMMUYeckme ceBomnctea conen. Cno-

cobbl nonyyeHuns conen. NpuMeHeHne conen.

[eHeTM4YecKas CBA3b MeXAy OCHOBHbIMU KjlacCaMu HEOPraHWYeCKUX CoegUHEHNN.

MpakTnueckas pa6ora N25 «PeleHune akcnepMMeHTanbHbIX 3a4a4 No TeMe «OCHOBHbIE K1acCbl HEOPraHNUYECKUX COeANHEHNI».

AemMmoHcTpaumun. Ob6pasubl OKCUMAOB, KUCNOT, OCHOBAHUN N conen. HeTpanusaums Wenoyum KUCI0Ton B NpUCYTCTBUN MHAMKATOPA.

JNTa6opaTopHblie onbiTbl. OnbiThl, NOATBEPXAAOLIME XMMUYECKNE CBONCTBA OKCMAOB, KUCOT, OCHOBAHUA N CONEN.

Pa3zpen 2. Nepuoanuyeckuii 3aKoOH U nepmoanyeckas CUCTeMa XMMnueckunx anemeHToB [1.1. MeHgeneeBa. CtpoeHue atomMma
Tema 7. «Ilepunoauvecknii 3aK0H U nepuoanvecKasi cucreMa xumuieckux 31eMmeHToB .. MenneneeBa. CtpoeHue aromay (8 yacon)

I'IepBble NOMNbITKA KJ'IaCCVICIJVIKaLWII/I XUMUYECKNX 3/1eMeHTOoB. [loHaTMe o rpynnax CXoAHbIX 3JIEMEHTOB. EcTecTBEeHHbIE CEMENCTBA LLETOYHbIX
MeTaNNoB M ranoreHos. bnaropogHble rasol. I'Iepmo,u,wquKMM 3akoH [.U.MeHgeneeBa. lNepunoanyeckasd cMCTeMa KakK eCTeCTBEHHO — Hay4yHoOe KJjlaccu-



dunkauns xmmMnyeckmx anemeHToB. TabnnyHasa dopmMa NpeacTtaBneHunss Knaccudukaumm XMMnyecknx anemeHToB. CTpykTypa Tabnuubl «leprnoagmyeckas
cucTema xmmmyeckmx anementoB .M. MeHgeneeBa» (kopoTkas ¢opma): A- u b- rpynnbl, nepnogbl. PU3nN4YecKnii CMbICN NOPSAAKOBOro 3/1eMeHTa, HO-
Mepa nepuoga, Homepa rpynnsl (4749 35ieMeHToB A-rpynn).

e CTpoeHue aToOMa: 4p0 M 3NeKTpoHHas obosnoyka. CocTaB aTOMHbIX S4ep: NPOTOHblI U HEUTPOHLI. M30ToNnbl. 3apsa aTOMHOroO siapa, MaccoBoe 4Yuc-
N0, OTHOoCUTEeNbHasa aToMHas Macca. CoBpeMeHHas (pOpMyNMPOBKa MNOHATUS «XUMUYECKUIM SIEMEHT».

e DneKkTpoHHasa obosiouka atoMa: NoHATUE 06 SHEpPreTUYEeCcKOM ypoBHe (31eKTPOHHOM C/loe), ero EMKOCTU. 3arnosIHeHME 3NEKTPOHHbIX CNOEeB Yy aTo-
MOB 3/IEMEHTOB MNepBOro — TpeTbero nepmoaos. CoBpeMeHHass GOpPMyIMPOBKA NepUOAMYECKOro 3aKoHa.

e 3HauyeHWe nepmoamyeckoro 3akoHa. HayuHble goctmxenuns .. MeHaeneesa: ncripaBjieHne OTHOCUTENbHbLIX aTOMHbIX Macc, NpeackasaHune cy-

LecTtBoBaHMA HEOTKPbLITbIX 3/1EMEHTOB, NEPECTaHOBKN XMMNYECKNX 2J1IEMEHTOB B I'IGpVIO,CI,VI‘-IGCKOVI cucteme. XusHo n gesatenbHocTb .U. MeHge-
neeBa.

Tema 8. «CtpoeHue Bewecrsa. XmMnyeckas cBisb>» (6 yacoB)

o 3J'IeKTpOOTpVILI,aTeJ'IbHOCTb XUMUYECKNX 3N1eMEHTOB. OCHOBHbIE BMAblI XMMNYECKON CBA3U: KOBAJIEHTHas HEeNoNApHad, KoBaJlIeHTHaA nonsapHagd,
MOHHas. BaneHTHOCTb 3/1EMEHTOB B CBETEe 3ﬂeKTpOHHOl‘;I TEOPUMN. CTeneHb OKNCNEHUS. I'Ipanma onpeaneneHuna cTeneHen OKUCEHNS 21IEMEHTOB.

IHoBTOpeHue (74acoB)
IIpakTHyeckue padoThI.
1. Ilpuemsl Ge3omacHoi paboThI ¢ 060pyIOBaHNEM U BemecTBaMu. CTpOCHHUE MIIaMEHH.

2. OunCTKa 3arpaA3HEHHOM NoBapPEeHHON CoN.

3. Mony4yeHne 1 cBOMCTBA KMUCIopoaa.

4. MNony4yeHne BOAOPOAA M UCCAELOBAHNE €0 CBOMCTB.

5. MpuroTtoBieHne pacTBopa onpene/ieHHON MaccoBOi AoNel paCTBOPEHHOTO BelLecTBa (conu).

6. PeweHune 3KCNepMMEHTA/IbHbIX 3a4a4 NOo Teme «OCHOBHbIe Knacchbl HeopraHN4YecKmnx COGAVIHEHMVI».

MarepuaibHO-TEXHHYECKOe o0ecneyeHmne:
1. Kommbrotep.

2. MynbTUMEIUNHBIN POEKTOP.
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Pabdouyas nporpamma no
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Ha 2021-2022 y4eOHBIi 1o

YUuTeJdb XUMHUHU:  Manscarosa ®.P.



lMoacHumenwbHaAA 3aNUCKa.

ﬂepequb HOPMAMUBHbLIX 00KymeHmoe, ucnosb3syemobix 02189 cocmaeneHusn pa6oqeﬁ npoepammel.

Pabouaa nporpamma y4yebHOro Kypca no xummn ana 9 knacca paspabotaHa Ha ocHoe PIOC BTOPOro NOKONEHWUA, MPUMEPHOWN NPOrpammMbl OCHOBHOFO
obuiero obpasoBaHmna No xumumu, MprmepHON NPOrpammbl OCHOBHOTO 0bLero 06pa3zoBaHMA NO XMMmUK U Mporpammbl Kypca Xumumn gas 9 knacca obweob-
pa3oBaTeNbHbIX yupexxaeHui, asTop H.H. Mapa. (Xumua. Paboune nporpammbl. MpegmeTHana AnHUA y4yebHukos IN.E.Pyasuntuca, d.I. PenbamaHa 9 Knacca:
y4yeb. nocobue ans obuieobpasosat. opraHmsaumin/ H.H Mapa. - 3-e nsa.,nepepab.-M.: MpocselteHme, 2019. -48c. — ISBN 987-5-09-065302-2 ). laHHas
paboyaa nporpamma peanunsyercs B yuebHMKax ana obuieobpasoBaTenbHbix yupexaeHui I.E. Pyasutnca u @.I. PenbamaHa «Xumua. 9 Knace»

Paboyasa nporpamma no XMmmm A58 OCHOBHOWM LLKO/Ibl COCTaB/IeHa Ha ocHoBe: ®yHAaMeHTaNIbHOIO fApa coAaepKaHua obwero obpa3oBaHMA N B COOTBET-
cTBMM ¢ FocyaapcTBEHHbIM CTaHAapToM obuiero obpasoBaHua (NprMkas MuHucTepcTea ob6pasoBaHMa U Hayku Poccuiickoit Pegepaumm ot 17.12.2010 . Ne
1897);

depepanbHoro 3akoHa ot 29 aekabps 2012 roga, Ne273 (PeaepanbHbiit 3akoH «O6 0b6pa3oBaHnm B PO»);

MoctaHoBneHuA nasHoro FocyaapcTBEHHOrO caHUTapHOro Bpada Poccuickon ®epepaumnm «06 yreeprkaeHnmn CaHlMNuH 2.4.2821-10 «CaHUTapHO-
annaemmnonormyeckme TpeboBaHUA K yCA0BUAM M OpraHn3aumm obydyeHuns B obeobpa3oBaTenbHbIX yupexaeHuax» oT 29.12.2010 Ne189;

Mpunkasa MuHobpHaykun Poccum ot 31.03.2014 Ne 253 «O06 yTBepxaeHUM defepasibHOro nepeyHs y4ebHNKOB, PpEKOMEHAYEMbIX K MCMO/Ib30BaHUIO MpU
peann3aumm MMerLLNX rocy4apCTBEHHYIO aKKpeauTaunio obpasoBaTesibHbIX MPOrpamm HayvaibHOro obuiero, ocHoBHoro obuiero, cpegHero obuiero obpa-
30BaHUA»

3a ocHoBy paboyeli nporpaMmmbl B3fTa Nporpamma Kypca xumum ansa 9 knacca obueobpasoBaTesibHbIX YUpeKaeHUN,

OnybaunkoBaHHaa m3gaTenbctBom «lpocBeweHume» B 2019 roay (Xmmua. Paboune nporpammbl. MpeameTtHan NMHUA yyebHuKos IN.E.Pyasutuca, O.I.
denbamaHa 9 knacca: yyeb. nocobue gns obuieobpasosart. opraHusaumin/ H.H Mapa. - 3-e nsa.,nepepab.-M.: NpocselteHme, 2019. -48c. — ISBN 987-5-09-
065302-2).

Oobwan xapakmepucmuka yueono2o npeomema
B comepikanum JaHHOTO Kypca MPeICTaBICHBI OCHOBOTIOJIATAIOIINE TEOPETHUSCKUE CBEICHHUS 110 XUMHUH, BKITFOYAOIIAE U3YICHHUE COCTaBa U CTPOCHUS Be-
[IECTB, 3aBHCUMOCTH HX CBOMCTB OT CTPOCHUS, UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMUYECKHIX MPEBPAICHUIA U TTyTeH yIpaBICHHUS] UMU B HENSIX MMOTYYCHUS
BEIIECTB, MaTEPHAJIOB, SHEPTHUH.



Copepxanrie yaeOHOTO MPEAMETa BKIFOUAET CBEICHUS O HEOPTaHMYECKHUX BEIIECTBAX, MX CTPOCHHUH U CBOMCTBAX, a TAK)KE XMMHUYECKUX MPOIIeCccax, MpoTe-
KaIUX B OKpyxKatoieM mupe. Hanbouee cioxubie 351eMeHThl @yHIaMEHTAIBHOTO si/ipa cojiepskKaHus o01Iero o0pa3oBaHus M0 XUMUH, TaKHe, KaK OCHOBBI
OpPTaHWYECKOH ¥ MPOMBINIIICHHOW XUMHH, IEPEHECEHBI B IPOTrPAMMY CpeHEH (ITOJIHOI ) 00111e00pa30BaTeILHOM MIKOJIEL.

TeopeTnueckyo OCHOBY U3y4eHUS] HEOPTaHUYECKOM XUMUH COCTABIISIET aTOMHO-MOJIEKYJISIpHOE YueHue, nepuoandeckuii 3akon JI.11. MenneneeBa ¢ kpart-
KHUMU CBEJCHUSIMU O CTPOCHUHU aTOMOB, BUIaX XUMUYECKOM CBSI3H, 3aKOHOMEPHOCTAX MPOTEKAHUU XUMHUYECKUX PEaKIIUil, CBOMCTBAaX, MOIYyYECHUH, IPUME-
HEHUM METaJUIOB, HEMETAJUIOB U UX COETMHEHUI, 3HAKOMCTBO C BaKHEHIITMMH OPraHUuYeCKUMH BEIleCTBAMU

B M3yyeHuMmM Kypca 3HauYUTEIbHA PO/Ib OTBOAUTCA XMMUYECKOMY IKCMEPUMEHTY: NPOBEAEHNIO MPAKTUYECKUX U 1abOpPaTOPHbIX paboT U ONMCaHUIO MX pe-

3yNbTaToOB, CO6J'IIOA€HMPO HOPM U nNpaBuna noBegeHnAa B XUMUYECKUX na6opaTopMﬂx.

OcHOBHBIC uenu N3yudCHust XUMHUH HAIIpaBJICHBI:
® Ha oceoeHue 8axcHetwux 3Hanull 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XHUMHU, XUMHUYECKOM CHMBOJIMKCE,

® Ha 081adeHuUe YMeHUsMU HaOII0aTh XUMHUYECKUE SIBJICHUS, TPOBOJIUTh XUMUYECKUM SIKCTIEPUMEHT, MPOU3BOIUTH PACU€Thl HA OCHOBE XUMUYECKUX
(hopMyI1 BEUIECTB U YPaBHEHUN XUMHUECKUX PEAKIIU;

® Ha paszeumue 1MO3HAaBaTCIbHBIX HTHTCPECCOB U MHTCIUICKTYAJIbHBIX cIocoOHOCTEH B nponecce NpoBCACHUA XUMUYCCKOI'0 9KCIICPUMCHTA, CaMOCTOs-
TCIJIIBHOI'O HpI/IO6peTeHI/I$I 3HAHUM B COOTBETCTBHU C BO3HHKAOIMKUMH XU3HCHHBIMU HOTpe6HOCT$IMI/I;

® Ha gocnumaHue OTHOILICHUS K XMMHUH KaK K OTHOMY U3 (DyHJIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3SHAHMSI U AJIEMEHTY 00111e4eIOBEYeCKON KYIbTY-
pBL;
® Ha npuMeHeHue NOLYYeHHbIX 3HAHUU U YMeHull 11 6€30MacHOT0 HCIIOIb30BAHMSI BEIIECTB M MATEPHAIIOB B OBITY, CEIbCKOM XO3SIIICTBE U HA TIPOU3-
BOJICTBE, PEILICHUSI PAKTUYECKUX 3a7a4 B IOBCETHEBHOM JKU3HU, MPEAYNPEKICHUS SABICHUM, HAHOCSIINX BPE]l 3I0POBbIO YEJIOBEKA U OKpYKarollee
cpene.
OpHoM U3 BaXHEHUININUX 3224 OCHOBHOTO 00111ero 00pa3oBaHUsl SIBISIETCS MOJATOTOBKA 00YYaIOIINXCSI K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY >KHU3HEH-
HOTO U TipopeccronanbHOro MyTH. OOyJaronuecs J0MKHBI HAYYUThCS CAMOCTOSITEIBHO CTAaBUTD 1€ U OTPEIEISATh MyTH UX JOCTHXKEHUS, UCII0JIb30BaTh
MPUOOPETEHHBIH B IITKOJIE OMBIT B peaIbHOM KU3HH, 32 paMKaMu y4eOHOTo Tpoliecca.
XMMmmMA Kak y4ebHbI npeaMmeT BHOCUT CYLLeCTBEHHbIN BKIA4, B BOCMUTAHUE U pa3BuTUE 0OyYaroLMXCs; OHA NPM3BaHa BOOPYKUTb X OCHOBAMM XMMUYe-

CKMX 3HaHUI, HEOBXOAMMbIX AR MOBCEAHEBHOW ¥KU3HM, 3a/10XKUTb GyHAAMEHT ANA AaNbHENLIEro COBEPLIEHCTBOBAHMSA 3TUX 3HAHMI, a TaKXKe cnocob-
cTBOBaTb He30MacHOMY NMOBEAEHMNIO B OKPYKatoLLen cpeae n bepekHOMY OTHOLIEHUIO K HeW. Pa3BuTMeE NO3HABaTE/IbHbIX MHTEPECOB B NPOL,Ecce Camo-
CTOATE/IbHOTO NPUOBPETEHNA XMMUUYECKUX 3HAHMIA M UCNONb30BaHME PA3INYHbIX MCTOYHUKOB MHGOPMALIMK, B TOM YMC/IE KOMMbIOTEPHbIX.

Bocnuranne yoex1I€HHOCTH B MIO3UTHBHOUW POJIM XUMHUU B KU3HU COBPEMEHHOTO 00IIECTBA, HEOOXOIUMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHUS K CBOEMY
3/I0pOBBIO U OKpYXarolleH cpere.

Mecmo yuebdnozo npeomema 6 yuednom niane
Oco0eHHOCTH collepkaHus Kypca «XUMHUs SBISIOTCS TTIABHOM MPUYHHOMN TOTO, 4TO B 0a3MCHOM y4eOHOM (00pa30BaTEIbHOM) IJIaHE 3TOT MPEAMET MOSIB-
JISIETCS TIOCJICTHAM B PSTy €CTECTBEHHOHAYYHBIX IUCIUILIAH, TTOCKOJIBKY JIJISl €r0 OCBOSHUS IIIKOJIBHUKU JTOJDKHBI 00J1a/1aTh HE TOJIBKO OMPEIeTIEHHBIM 3aria-
COM TIPEIBAPUTENBHBIX €CTECTBEHHO-HAYYHBIX 3HAHUH, HO M TOCTATOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIIJICHUEM.



B o6pa3oBaTenbHOM Nporpamme no XMMMM Ha U3ydeHmne xummnm B 9 Knacca oTBoAMTCA 2 Yaca B Hegento, 68 Yacos B roa. Peannsaumna gaHHoM nporpam-
Mbl CNOCOBCTBYET MCMO/Ib30BAHWUIO Pa3HO0OPa3HbIX GOPM OpraHM3aLmMm y4ebHOro npouecca, BHeAPEHUIO COBPEMEHHbIX METOL0B 00y4YeHUs U neaaroru-
YEeCKUX TEXHOOTUN.

Pe3ynvmamul oceoenus yueoHo20 npeomema
OcHoBHOM (HhOpMOI OpraHu3anuy y4eOHOTO Ipolecca SBISIeTCsA KJIACCHO-YPOYHas cucTeMa. B kadyecTBe JOMONHUTEIBHBIX (OPM Opranu3anun oOpa3oBa-
TCIIBHOT'O HpOHCCC& I/ICHOHLB}’GTCH cucTreMa KOHCy.]IBTB,L[PIOHHOfI HOI[I[Cp)KKI/I, I/IHI[I/IBI/IIIyaHLHBIX 33,H51TPII>1, CaMOCTOATCIIbHAs pa60Ta yqaumxc;l C UCIIOJIB30-
BaHHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHI. OpraHu3anus COMPOBOKIACHMS YYaIUXCs HAalIPaBJICHA Ha CO3JIaHUE ONTUMAJIBHBIX YCIIOBUH 00yYe-
HUS; UCKITIOYEHUE TICUXOTPAaBMUPYIOIUX (PaKTOPOB; COXpaHEHUE IICUXOCOMATHYECKOTO COCTOSIHUS 37I0POBbS yUAIIUXCSl; PA3BUTHE TOJIOKUTEIBHON MOTH-
BallM{ K OCBOCHHUIO ITPOrPaMMbI; Pa3BUTHE HHIMBUAYAIBHOCTH U OJAPEHHOCTH KaXKI0ro peOeHKa.
Pabouas nporpamma npegycmatpmsaeT GOPMUPOBAHUE Y yYaLlMxca obueyyebHbIX yMeHUi U HaBbIKOB, YHUBEPCAJIbHbIX yYebHbIX 4eUCTBUiA U Katove-
BbIX KOMMNETEeHUMUIt: yMeHME CaMOCTOATE/IbHO N MOTUBUMPOBAHHO OPraHM30BbIBaTb CBOKD MO3HABATE/IbHYIO AEATEIbHOCTb; MCNO/b30BaHNE 3/1EMEHTOB
NMPUYNHHO-CNEACTBEHHOIO U CTPYKTYPHO-QYHKLMOHANBHOIO aHann3a; onpeaeneHme CyLWHOCTHbIX XapaKTePUCTUK U3yYaeMoro 06bekTa; ymeHune pasBsep-
HYTO 060CHOBbIBATb CY)KAEHMA, AaBaTb ONpeaeneHns, NPUBOAUTL A0KA3aTeNbCTBA; OLLEHMBAHME N KOPPEKTMPOBKA CBOErO NOBeAEeHUA B OKPYXKatowem
Mmupe.

Pe3yabTaTsl u3yueHusi kypca «Xummus. 9 kiiace» npuseeHsl B pasznene « TpedoBanus K YPOBHIO MOATOTOBKH BBITYCKHUKOBY, KOTOPBIH MOJHOCTBIO CO-
OTBETCTBYET cTaHAapTy BToporo nokosneHuss ®I'OC. TpeboBaHus HaNpaBiIEHBI HA PEATH3ALMIO CUCTEMHO-IEATEIbHOCTHOTO, ¥ JINYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/I0B; OCBOCHUE YUAIIUMUCS WHTEIIEKTYaTbHOM U IPAKTHUECKOH 1eATeIbHOCTH; OBNAJICHHE 3HAHUSIMH U YMEHUSIMHU, BOCTPeOo-
BaHHBIMU B ITOBCETHEBHON KU3HHU, MTO3BOJISIOIIMMHI OPUEHTUPOBATHCS B OKPYIXKAIOIIEM MUPE, 3HAYMMBIMHU JIJIs1 COXpaHEHUSI OKPY>KaIOIIIEH Cpeibl U cO0-
CTBEHHOT'O 37J0POBbSI.

MnaHupyemble pe3ynbraTbl U3y4eHUsA yuebHoro npegmera

BbII'IyCKHVIK Hay4yumecaA:

® OMNUCbIBATb CBOMCTBA TBEPAbIX, *KUAKMUX, TAa30006pa3HbIX BELLECTB, BblAENAA UX CYLLECTBEHHbIE NMPU3HAKY;

® XapaKTepmn3oBaTb BELLECTBA MO COCTaBYy, CTPOEHUIO N CBOMCTBAM, YCTaHAB/IMBaTb MPUYNHHO-C/IEACTBEHHbIE CBA3N MEXAY AAHHbIMM XapPaKTEPUCTU-
KaMW BELLECTBa;

© DACKPbIBATb CMbIC/T OCHOBHbIX XMMUYECKMX MOHATUA: aTOM, MOJIEKYNA, XUMUYECKUIA 31€MEHT, NPOCTOE BeLlecTBO, C/I0XKHOE BEeLLEeCTBO, BaJIEHT-
HOCTb, UCMOJ1b3yA 3HAKOBYID CUCTEMY XUMUU;

® N306parkaTb COCTaB NPOCTEMLINX BELLECTB C MOMOLLbI XMMMUYECKMX GOPMYN U CYLLHOCTb XMMUYECKUX PeaKLMii C MOMOLLbIO XMMUYECKUX YPaBHe-
HUIA;

© BbIYMC/IATb OTHOCUTENBHYIO MONEKYIAPHYIO MU MOJIAPHYIO MacCbl BELLECTB, @ TaKKe MaCCOBYIO 0110 XMMUYECKOTO 3/1IEMEHTa B COEAUHEHUSAX;

® CPaBHMBATb MO COCTaBY OKCUAbl, OCHOBAHMA, KUC/IOTbI, CONU;

e KnaccmdpuuMpoBaTb OKCUAbI M OCHOBAHWUA NO CBOMCTBAM, KUCNOTbI U CONIM — MO COCTaBY;



® OMMCbIBATb COCTaB, CBOMCTBA M 3Ha4YeHMe (B NPUPOAE M NPAKTUYECKOWN AeATeIbHOCTU YeI0BEKA) MPOCTbIX BELWECTB — KMC/I0PO4a U BOAOPOAA;

© 10/1b30BaTbCA 1abopaTOPHbLIM 060PYA0BAHNEM U XMMUYECKOM NOCYA0M;

® NPOBOAMUTb HEC/IOXKHbIE XMMUYECKME ONbITbl U HABNOAEHMA 32 USMEHEHMEM CBOMCTB BELLECTB B NPOLLEcce Ux NpeBpaLLeHUii; cobaoaaTe npasuia
TEXHUKKN Be30nacHOCTM NP NPOBeAEHUN HABNOAEHWNI N ONbITOB;

® Da3/1MYaTb IKCMEPUMEHTANIbHO KMCIOTbI U LLENOUM, MONb3YACh MHANKATOPAMM; OCO3HATb HEOBX0AMMOCTb cobatoaeHns mep 6esonacHocTu npu 06-
PaLLEHUN C KUCNOTAMU U LLLeSI0YaMMU.

e KnaccndpuumposBaTb MHOroobpasme XMMUYECKUX peakumii

e /I3yuunT CBOMCTBA META/IZIOB, HEMETA/IZIOB U UX COEANHEHUNN

BbINYCKHUK 110aAYy4UM 803MOXCHOCMb HAYYUMbCA:

® rpaMoTHO 0bpallaTbcA C BEWECTBAaMU B NOBCEAHEBHOM KU3HU;

© 0CO3HaBaTb HEOHXOANMMOCTb COBMIOAEHNA NPABUA IKOJIOTMYECKM 6e30MacHOro NoBeAEHMA B OKpyKatoLer NpupoaHoli cpeae;

® MOHMMaTb CMbICA U HeoBXoAMMOCTb cobloaeHMA NpeanUCcaHnin, NpegnaraemblX B MHCTPYKUMAX NO MCNONb30BaHUIO IEKApCTB, CPeACcTB HbITOBOM
XUMUKU U ApP.;

® ICM0/1b30BaTb NPUOBPETEHHbIE KNHOYEBblE KOMMETEHTHOCTU NPWU BbINOAHEHUU UCCNEA0BATENbCKMX NPOEKTOB NO U3YYEHWUIO CBOMCTB, CNOCO60B Nno-
JlYYeHMA U Pacno3HaBaHMA BELLECTB;

® pa3BMBaTb KOMMYHUKATUBHYIO KOMMNETEHTHOCTb, UCMONb3YA CPeACTBa YCTHOrO M MUCbMEHHOTO 06LWEeHMA, NPOABAATL TOTOBHOCTb K YBAXKEHWUIO NHOM
TOUYKM 3pEHUA NPU 0BCYKAEHUN Pe3yNbTaTOB BbINOJAHEHHOW PaboThl;

© 06BHEKTUBHO OLEHMBATb MHPOPMALINIO O BELLLECTBAX M XMMUYECKUX NPOLLECCaxX, KPUTUYECKM OTHOCUTLCA K NCEBAOHAYYHOM MHPOPMaLUKM, Heaobpo-
COBECTHOW peK/lame, KacaloLwenca Ncnonb30BaHUA PasINYHbIX BELLECTB.

Mepuoaunyecknii 3aKoH U nepuoguyeckas cuctema Xummuueckux anementos [.U. MeHgeneesa. CtpoeHue BeLecTsa.

BbII'IyCKHVIK Hayyumca.

® K1accnPULMpPoOBaTb XMMUYECKME SN1EMEHTbI Ha MEeTa/ibl, HEMETaN/bl, SN1EMEHTbI, OKCUAbI U TMAPOKCUAbI KOTOPbIX aMPOTEPHbI, U MHEPTHbIE 3ne-
MeHTbI (rasbl) 419 OCO3HAHMA BA*KHOCTM YNOPALOYEHHOCTM HayYHbIX 3HAHWUI;

® PaCKpbIBATb CMbIC/ Nepuoanyeckoro 3akoHa [1.1. MeHpeneesa;

® OMUCbIBATb M XapaKTepusoBaTb TabMUHYIO popmy Nepnoanyeckomn cMcTEMbl XMMUYECKUX 31EMEHTOB;

® XapaKTepM30BaTb COCTAaB aTOMHbIX A4Ep U pacnpeaeneHne YNCaa 31eKTPOHOB MO SNEKTPOHHbIM CI0AM aTOMOB XMMUYECKUX S1EMEHTOB Masblx ne-
pUoA0B NEPUOANYECKON CUCTEMDI, @ TAKKE KaMA U Kanbums;

® Pa3/INYaTb BUAbI XMMUYECKOM CBA3U: MOHHYIO, KOBANIEHTHYHO NONIAPHYIO, KOBA/IEHTHYIO HEMONAPHYO U METaN/INYECKYIO;

® n306pakaTb 3/1eKTPOHHbIE GOPMY/bl BELLECTB, 06Pa30BaAHHbIX XMMUYECKMMU CBA3AMM PA3HOro BMAQ;

® BbIIBNISAITb 3aBUCMMOCTb CBOMCTB BELLECTBA OT CTPOEHUA €ro KPUCTAIZIMYECKON PeLEeTKM (MOHHOW, aTOMHOW, MONIEKYNSPHOMN, METalJINYECKON);



® XapaKTepmn3oBaTb XMMMUYECKME IIEMEHTbI U UX COEANHEHWNS HAa OCHOBE MOJIOXKEHUA 3/1IEMEHTOB B NEPUOANYECKOM cUCTeMe M 0CObeHHoCTel cTpoe-
HMA UX aTOMOB;

® OMMCbIBATb OCHOBHbIE NPEANOCbINKM OTKPbITUA .. MeHaeneesbim Nepnoanyeckoro 3akoHa 1 Nepmoau4eckon CUCTEMbl XMMUYECKUX 3/1EMEHTOB
M MHOTOO6Pa3HYI0 Hay4YHYIO AeATENbHOCTb YYEHOTO;

® XapaKTepu3oBaTb Hay4YHOE U MUPOBO33PEHYECKOE 3HAYEHME MEPUOANYECKOTO 3aKOHaA U NEPUOOMYECKON CUCTEMbI XMMUYECKUX anemeHToB [.U.
MeHgeneeBa;

© 0CO3HaBaTb Hay4YHbl€ OTKPbITUA KaK pe3yabTaT AAUTe IbHbIX HAabloAEHWM, ONbITOB, HAYYHOM NOAEMUKMU, NPEOAO/IEHNA TPYAHOCTEN U COMHEHUN.

BbINYCKHUK M0/y4Um 803MOXCHOCMb HAy4UmocA:

® 0CO3HABaTb 3HAYEHNE TEOPETMUUECKNX 3HAHUIM AN1A NPAKTUYECKON AeATeNbHOCTM Ye/1I0BEKA;
® OMNUCbIBATb U3yYEHHble 06BEKTbI KaK CUCTEMbI, MPUMEHAS IOTUKY CUCTEMHOTO aHaN3a;
® MPUMEHSATb 3HAHUA O 3aKOHOMEPHOCTAX NEPUOANYECKON CUCTEMbI XMMUYECKUX 3/IEMEHTOB A9 06BACHEHUA N NpeaBUAEHUA CBOMCTB KOHKPETHbIX
BELLECTB;
® pa3BMBaTb MHGOPMALMOHHYIO KOMMETEHTHOCTb NOCPEACTBOM Yr/1ybaeHMA 3HaHUM 06 UCTOPUM CTAHOBAEHUA XMMMUYECKON HAaYKU, €€ OCHOBHbIX MO-
HATUI, NEPUOANYECKOro 3aKOHA KaK 04HOr0 M3 BaXKHENLLMX 3aKOHOB NPUPOAbI, @ TAKXKE O COBPEMEHHbIX AOCTUMKEHMAX HAYKN U TEXHUKN.
MHoroobpasme xumnyeckmnx peakumii.

BbINYCKHUK Hay4yumcs:

© 06BACHATD CYyTb XMMMUYECKMX NPOLLECCOB;

® Ha3bIBaTb MPU3HAKMU N YCNOBUA MPOTEKAHUA XMMUYECKUX PeaKLnii;

® yCTaHaBAMBATb NPMHAANEKHOCTb XMMUYECKOM peakLumm K onpeaeneHHOMY TUMY No OAHOMY M3 KNacCUPUUMPOBAHHbIX NPU3HAKOB:
1) No YMcNy 1 cocTaBy UCXOAHbIX BELLECTB M MPOAYKTOB Peakuum (peakumm coeauHeHns, pas3noXKeHus, 3aMeLleHna n obmeHa);

2) No BblAENEHWIO UM NOTNIOWEHNIO TENOTbI (PeaKLMM IK30TEPMUYECKME U SIHAOTEPMUYECKUE);
3) N0 M3MEHEHMUIO CTeNEHEN OKUCIEHUA XUMNYECKUX 3/IEMEHTOB (OKUCAUTENIbHO-BOCCTAaHOBUTE/IbHbIE PeaKLUnin);
4) no obpaTnmocTu npouecca (peakummn obpaTumble n HeobpaTumble);

® Ha3bIBaTb PaKTOPbI, BAUAIOLLME HA CKOPOCTb XMMUYECKUX PeaKLunii;

® Ha3bIBaTb GaKTOPbI, BAUAIOLLME HA CMELLLEHWME XMMUYECKOTO PaBHOBECHS;

® COCTaBNATb YPaBHEHMA 3/IEKTPOSNTUYECKOM AMCCOUMALMN KUCNOT, LWENOYEN, CONEN; NOJHbIE U COKPALLEHHbIE MOHHbIE YPAaBHEHMA peaKkuuii obme-
Ha; YpaBHEHUA OKUC/IUTENIbHO - BOCCTAHOBUTE/IbHbIX PEAKLUI;



® MPOrHO3MpPOBaTb NPOAYKTbI XMMUUYECKMX PeaKkumii No popmynam / Ha3BaHUAM UCXOAHbIX BELWLECTB; ONpeaensiTb UCXOA4HbIE BewwecTBa no Gopmyiam

/ Ha3BaHWAM NPOAYKTOB peakuuu;

COB;

® COCTaBNIATb YpaBHEHUA peaKu,m‘/i, COOTBETCTBYHOLWLMNX NOoCnenoBaTelbHOCTU («|_|,er|que») I'IpEBpaLIJ,eHMﬁ HeOopraHn4YecCcknx sewecTts pa3IMYHbIX Kaac-

® BbIAB/IATb B MPOLECCE IKCMEPUMEHTa NPU3HAKK, CBUMAETE/NbCTBYIOLLME O MPOTEKaHUM XMMUYECKOWN peakuuu;

© FOTOBMTb PacTBOPbI C ONpeAeNeHHOW MacCoBOW A0/1ei PacTBOPEHHOrO BelLecTBa;

e OnpeaensaTb XapakTep cpesbl BOAHbIX PACTBOPOB KUC/IOT U LLE/oYel N0 MSMEHEHMNIO OKPACKM MHAMKATOPOB;

® IPOBOANTH Ka4eCTBEHHbIE PeaKLnn, NOATBEPKAAIOLME HAIMYME B BOAHbIX PacTBOPaXx BELLEeCTB OTAE/bHbIX KATUOHOB Y aHUOHOB.
BbINYCKHUK M0AYy4YUM 803MOXCHOCMb HAYYUMbCA:

© COCTaB/IATb MOJIEKYNSAPHbIE M NOJIHbIE MOHHbIE YPAaBHEHMA MO COKPALLEHHbIM NOHHbIM YPaBHEHUAM;
® NPUBOAUTL NPUMEPbI PEAKLMIA, NOATBEPIKAAOLMNX CYLLLECTBOBAHNE B3aMMOCBA3N MEXKAY OCHOBHbIMM K/1aCCaMn HEOPTraHUYECKUX BELLECTB;
® NPOrHO3MpPOBaTh Pe3yNbTaTbl BO3AENCTBMA Pa3MYHbIX GaKTOPOB Ha CKOPOCTb XMMMYECKOW peaKkLmu;
® NPOrHO3MpPOBaTh Pe3y/bTaTbl BO3AEUCTBMA Pa3IMYHbIX PaKTOPOB Ha CMeLLEHNE XMMNUYECKOro paBHOBECUS.

MHoroobpasue seLyecTs.

BbINYCKHUK Hayyumcs:

e onpenenaTb NPUHaAANEKHOCTb HEOPraHNYECKNX BeWweCcTB K O 4HOMY U3 U3YYEHHDbIX Knaccos/rpynrl: MeTansbl 1 HeMETa/I/ibl, OKCUAbl, OCHOBAHUA,

KMUCNOTbI, CONW;

® COCTaBNATb cbop:v\ynbl BewecTB No UX Ha3BaHUAM;
e onpenenATb BaIEHTHOCTb U CTENEHb OKUC/IEHNA 2/1EMEHTOB B BELLLECTBAX;,
® COCTaB/IATb d)OpMyI'IbI HeopraHn4ecKkmnx COGAMHGHVIVI No BAaZIEHTHOCTAM U CTENEHAM OKUCNEHUNA 3/IEMEHTOB, a TaKXXe 3apAdaM MOHOB, YKa3aHHbIM B

Ta6l'IMLI,e PaCcTBOPUMOCTUN KUCNOT, OCHOBaHUN U COI'Iel\/JI;

® 06BbACHATD 3dKOHOMEPHOCTU U3SMEHEHNA ¢M3M‘-IGCKMX N XMMUYECKNX CBONCTB NPOCTbIX BELWECTB U NX BbICLLNX OKCNAO0B, 06pa3OBaHHbIX 31EMEHTaMM

BTOPOro M TPETbEro Nepuoaos;

® Ha3bIBaTb O6OLME XMMUYECKME CBOMCTBA, XapaKTEPHbIe AN rPYNn OKCUAOB: KUCIOTHbIX, OCHOBHbIX, aM(pOTEPHbIX.

® Ha3bIBaTb OOLLME XMMUYECKME CBOMCTBA, XapaKTepHble AR KaXKA0ro Knacca BelLecTs;

® IPMBOAUTL MPUMEPDLI PEAKLMIN, NOATBEPKAAOLLMX XMMUYECKME CBOMCTBA HEOPTraHMYECKNX BELLECTB: OKCMAO0B, KUC/IOT, OCHOBAHWUI U CONew;

e OnpeaensTb BELLEeCTBO — OKUCAUTENb U BELLECTBO — BOCCTAHOBUTE b B OKMCINTE/IbHO — BOCCTAHOBUTE/IbHbIX PEAKLUAX;

® COCTAB/IATb 3/IEKTPOHHbIV HanaHc No NpeasoXKeHHbIM CXeMaM PEeaKLUIA;

® NPoBOAUTbL NabOpPaTOPHbIE OMbITbl, NOATBEPKAAIOLWME XMMUYECKME CBOMCTBA OCHOBHbIX KNAaCCOB HEOPraHNYECKMX BELLECTB;

® MPOBOANTbL NabopaTOpHbIEe ONbITbl NO NOMYYEHUIO U COBUPaAHUIO ra3006pa3HbIX BELLECTB: BOAOPOAA, KMCN0POAa, YIIEKUCIOTO ra3a, aMMMaKa; Co-

CTaB/IATb YPABHEHMA COOTBETCTBYIOLWMNX PEaKLMA.



BbINYCKHUK NONYYUT B03MOMHOCMb HAYYUMbCA:
® rpaMoTHO 06pallaTbCA C BelecTBaMn B NOBCEAHEBHOM XU3HU;
® 0CO3HaBaTb HEOBXOANMMOCTb COBNIOAEHMA NPABUA SKOIOTMYECKM Be30nacHOro NoBeAeHns B OKpyXKatowen NpMpoaHOW cpeae;

® MOHUMATb CMbICN U HeO6XOAMMOCTb CO6J'IIO,CI,eHM‘i| npe,u,nmcaHMM, npegnaraembixX B MHCTPYKUMAX MO UCMOJ/Ib30BaHUKO 1EKAPCTB, CpeacTs 6bITOBOM
XMmunun v ap.,

® MCNONb30BaTb I'IpMO6p€TéHHbIe K/o4YeEBbIE KOMNETEHTHOCTU NMPU BbINOIHEHUN NCCNE€O0BaTE/IbCKUX NPOEKTOB NO N3YYEHUIO CBOI;'ICTB, cnocob6os no-
Ny4eHnA N paCno3HaBaHNA BELLECTB,

® Pa3BMBaTb KOMMYHUKATUBHYIO KOMMNETEHTHOCTb, MCNONb3Ys CPEACTBA YCTHOM M NUCbMEHHOW KOMMYHMKaL MK Npu paboTe ¢ TeKCTaMu y4ebHUKa U
[OMONHUTENIbHOM NTEPATYPON, CNPABOYHbIMM TabanLAMK, NPOABAATL FTOTOBHOCTb K YBAXKEHUIO MHOW TOYKM 3pEHMA NpU 0BCYyKAEHUM pe3ynbTaToB Bbl-
NONHEHHOM paboTbl;

® 06BEKTUBHO OUuEeHnBATb MHd)OpMaLI'MIO O BeuwlecCtBax U XMMHUYECKUX npoLeccax, KPUTUYECKN OTHOCUTBLCA K I'ICGB,CI,OHay‘-IHO[;i MHd)OpMaLI,MM, He,a,o6po—
COBECTHOW pekname, Kacarou.l,eﬁcn MCNONb30BaHNA Pa3/INYHbIX BELWECTB.

® OCO3HaBaTb 3HAYEHUNE TEOPETUHECKUX 3HaHWM anA I'IpaKTW-IeCKOM 0eATENbHOCTUN YENOBEKa,
® ONMNCbiBATb N3y4YeHHbIE 0b6BbEeKTbI Kak CUCTEMDbI, NpUMeHAA NOTUKY CUCTEMHOTIO aHa/1In3a;

® MPUMEHATb 3HAHUA O 3aKOHOMEPHOCTAX I'IEpVIO,CI,VI‘-IECKOVI CUCTEMbI XUMUNYECKUX I1EMEHTOB ANA 0bbsicHEHUA U npeasuaeHunA CBOICTB KOHKPETHbIX
BeLecCTB,

® pa3BMBaTb MHPOPMALMOHHYIO KOMMNETEHTHOCTb NOCPEACTBOM Yr/yb6aeHUA 3HaHU 06 NCTOPUM CTAHOBAEHUA XMMNYECKOM HayKK, €€ OCHOBHbIX MNO-
HATUN, NEPUOANYECKOrO 3aKOHA KaK OJHOTO U3 BarKHEMNLLINX 3aKOHOB NPUPOAbI, @ TAKXKEe O COBPEMEHHbIX AOCTUMKEHUAX HAYKMN N TEXHUKMU.

® COCTaBNATb MONEKYNAPHbIE U NOJIHbIE MOHHbIE YPAaBHEHWUA NO COKPALLEHHBIM MOHHBIM YPaBHEHUAM;

* MPUBOAUTDL NPUMEPDLI PEAKLMIA, NOATBEPKAAOLMX CYLLECTBOBAHNE B3aMMOCBA3N MeXKAY OCHOBHbIMM KNacCaMn HEOPraHUYECKUX BELLLECTB;
® MPOrHO3MpPOBaTb Pe3y/bTaTbl BO3AENCTBUA PA3INYHbIX GAKTOPOB Ha U3MEHEHME CKOPOCTU XMMUYECKON peakumm;

® NPOrHO3MpPOBaTb Pe3y/bTaTbl BO3AEMUCTBUA PA3INYHbIX PaKTOPOB Ha CMeLLEHNE XMMUYECKOTO PaBHOBECUS.

® MMPOrHO3nMpPOoBaTb XMMNYECKNE CBOMCTBA Beuw,ecTs Ha OCHOBE UX COCTaBa U CTPOEHUA,



® MPOrHo3nposaTb cnocobHocTb BelectBa NpoABAATb OKUCNTE/IbHbIE NI BOCCTAaHOBUTEJ/IbHbIE CBOWMCTBA C y4YéTom CTeneHen OKUC/IEHUA d1eMeH-
TOB, BXO4ALWMNX B €ro CoCtas,

® BbIAB/ATb CYLLECTBOBAHME reHeTUYECKOM B3aMMOCBA3N MEXKAY BelecTBamm B pAAy: NPOCTOe BELWECTBO — OKCUA, — rMAPOKCUA, — COJb;
® OpraHM30BbIBaTb, NPOBOAMUTL YH4EeHNYECKME NPOEKTbI MO NCCNEA0BaHUIO CBOMCTB BELLECTB, MMEIOLLMX BasKHOE NPaKTUYECKoe 3HaUYeHue.

BBITTYyCKHHUK TIOJTY9UT BO3MOKHOCTh HAYUUThHCS:
* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B TTOBCETHEBHOM KHU3HM;
* 0OCO3HaBaTh HEOOXOAMMOCTb COOJIFOICHHS TIPABIIT SKOJIOTUUECKH 0€30ITaCHOTO MOBEICHUS B OKPYKAIOIIEH TPUPOIHOM Cpeie;
* IOHUMATh CMBIC]I U HEOOXOJMMOCTh COOFOACHHS MTPEANUCAHUH, MPEAJIaraeéMbIX B MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMUU U
ap.;
* HCTOJIb30BaTh MPUOOPETCHHBIC KIIFOUEBbIE KOMIIETEHTHOCTH TIPH BBITIOJHEHUHN UCCIIEI0BATENBCKIX MMPOEKTOB M0 U3YUYEHUIO CBOMCTB, CIOCOOOB MOTyUYEHUS
Y pacro3HaBaHUsI BEIICCTR;
* pa3BMBAaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEICTBA YCTHOM M MUCHMEHHON KOMMYHUKAIIMH MPU paboTe ¢ TEKCTaMU YYeOHHUKA U JTOTIOJI-
HUTEJBHOM JINTEPaTypOii, CIPAaBOYHBIMU TAOIUIIAMU, MPOSIBIISITH TOTOBHOCTD K YBaXKCHHIO MHOW TOYKU 3pEHUS MPU OOCYKICHUH PE3yIbTaTOB BHITIOIHEH-
HOU paboThI;
* 00BEKTHBHO OIICHUBATh HH()OPMALIHIO O BEIIECTBAX U XUMHUUECKHUX MPOIeccax, KPUTUUECKH OTHOCHTHCS K ICEBIOHAYYHON MH(pOpMaIluu, HeT00 pocoBecT-
HOM peKJIaMe, Kacarolencsl UCIIOJIb30BaHUs Pa3JIMYHbIX BEILIECTB.
* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH AJI IPAKTHUECKOU JIEATETbHOCTH YEJIOBEKA;

® OMUCbIBATb M3y4YEHHbIE 0OBEKTbI KaK CUCTEMbI, MPUMEHSSA JIOTUKY CUCTEMHOTO aHa/M3a;

d HpI/IMerlTI) 3HAHUA O 3aKOHOM€pHOCT$[X Hepnogmqecxoﬁ CUCTCMbI XUMHWYCCKHUX DJICMCHTOB IJIs1 06’I)$ICH€HI/I$I nu Hp@I[BI/I)IeHI/Iﬂ CBOI\/’ICTB KOHerTHLIX BC-
IICCTB;
* pa3BUBaTh UH()OPMALIMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJIeHUsI 3HaHUN 00 UCTOPHUU
CTaHOBJICHUS] XUMUYECKON HayKH, €€ OCHOBHBIX MOHATHH, MEPHOJNYECKOr0 3aKOHA KaK OJHOTO U3 BXXHEHIIINX 3aKOHOB MPHUPO/IBI, a TAKIKE O COBPEMEHHBIX
JTOCTHUIKCHHUAX HaYKI/I 1 TCXHUKH.
* IPUBOUTH MIPUMEPHI PEAKIUH, TOATBEPKAAIOIINX CYIIIECTBOBAHUE B3aHMOCBSI3U MEX/1Yy OCHOBHBIMU KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;
¢ BbISIBJIATH CyIIICCTBOBaHI/Ie FGHGTH‘IGCKOI\/JI B3aUMOCBSI3HU MG)K}Iy BC€IICCTBAMHU B prI[yI HpOCTOG BCIICCTBO - OKCHU/I - FI/I)IpOKCI/IJI - COJIb,
* OPraHU30BbIBATh, IPOBOIUTH YICHUUYECKHE TMPOEKTHI [0 UCCIEAOBAHUIO CBOIMCTB BEIIECTB, MMEIOIINX BaXXHOE MPAKTHUECKOE 3HAUCHHUE.
JluuHoCcmHble, MemanpedmemHble U npedmMemHole pe3ysbmambl 0c80eHUs yyebHo20 npedmema «Xumus»

JINYHOCTHBIMM PE3yJIbTaTaAMH U3yYEHHUS NpeaMeTa «XUMUS» SBISIOTCS CIEYIOIUE YMEHUS:

- Bociutanue poccuiickoi rpak1aHCKOM WIGHTUYHOCTH: TaTPHOTU3Ma, JTF00BU U yBaxkeHue k OTedecTBy, 4yBCTBO TOPJOCTH 3a cBOIO Ponuny, 3a poccuid-
CKYIO XUMHUYECKYIO HAYKY

- @OopMHpOBaHHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOMN NMPaKTHKH, a TAKXKE COLH-
aIbHOMY, KYJIbTYPHOMY, I3bIKOBOMY U JYXOBHOMY MHOT000pa3Hio COBPEMEHHOTO MUpa



- ®OpMHPOBAaHUE OTBETCTBEHHOT'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M CITIOCOOHOCTH K CAMOPA3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE MOTHBAIIUU K 00Y-
YEHHUIO U II03HAHUIO, BEIOOPY MPOGMIBHOT0 00pa30BaHus HA OCHOBE HH(OPMALMK O CYLIECTBYIOIIUX MPO(ECCHIX U JMUHBIX NPO(HECCHOHAIBHBIX MpeIo-
yreHuil. OCO3HAaHHOMY ITOCTPOCHUIO MHIUBUAYATBHBIX 00pa30BaTEIbHBIX TPACKTOPHIA C YI€TOM YCTOMUUBBIX MO3HABATEIHHBIX HHTEPECOB
- (hopMUpOBaHNE KOMMYHHKATUBHON KOMIETEHIIMH B 00pa30BaTeIbHOM, OOIECTBEHHO M0JIE3HOM, y4eOHO — HCCIIeI0BATEIbCKOM, TBOPYECKOM U JPYTUX BU-
Jlax AesITeIbHOCTH
- ®opMHpOBaHUE U TOHUMAaHKUE LIEHHOCTH 3J0POBOr0 U O€3J1011acTHOr0 00pa3a )KU3HH, YCBOCHHUE NPaBWJI MHIUBUAYAJIBHOIO U KOJJIEKTUBHOTO 0€3011aCHOr0
IIOBE/ICHNUS B YPE3BBIYAMHBIX CUTYALUSX, YTOXKAAIOIMINX KU3HH U 3J0POBBIO JIIOAEH
- ®opMHpOBaHUE M03HABATEIbHON HH()OPMAIMOHHON KyJIbTYpbl. B TOM 4Mcie pa3BuTHE HaBBIKOB CAMOCTOSITENIbHON pabOThI ¢ y4€OHBIMU TOCOOUSIMU,, KHU-
raMu, JTOCTYITHBIMA HHCTPYMEHTAMU U TEXHHUYECKHUMHU CPEICTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH
- ®OopMHpPOBaHUE OCHOB HKOJOTMUECKOr0 CO3HAHUS HAa OCHOBE NPU3HAHMS IEHHOCTH HU3HH BO BCEX €€ MPOSIBICHUSAX U HEOOXOAUMOCTH OTBETCTBEHHOIO ,
OEpEKHOT0 OTHOIICHUSI K OKPYXKAIOIIEH cpejie
-Pa3BuTHE TOTOBHOCTH K pEIIEHUIO TBOPUECKUX 3ajay, YMEHHE HAXOIUTh aJleKBaTHbIE CIIOCOOBI TOBEJICHHS U B3aUMO/JICIICTBHE C TapTHEPAaMU BO BpeMs
yueOHOW 1 BHEYUYEOHOM AESITETbHOCTH, CHOCOOHOCTH OLIEHUBATh MPOOJIEMHbBIE CUTYAL[UU
MeTanpeaMeTHBIMM pe3yJbTaTaMu U3y4eHUs Kypca «XUMUs» sBIIseTCs (OpMUPOBaHUE YHUBEPCAIBHBIX YueOHbIX AeiicTBuit (Y'Y /]).
Tloznasamenvnvie YVJI:

- CamocToaTenbHo 0b6Hapy»knBaTb M GopmyanposaTh y4ebHyto npobnemy, onpeaenatb Luenb y4yebHon AeaTeNbHOCTH, BbIBMpPaTb Temy paboTbl

- BoigBurate Bepcuu perieHus npooieMbl, 0CO3HABaTh KOHEUHBIN Pe3yabTaT, BBIOMPATh U3 MPEJIOKEHHBIX U UCKATh CAMOCTOSTENILHO CPEACTBA TOCTHUKE-
HUS LETH.
- CocTaBiaTh (MHAUBUAYATBHO WIN B TPYIINE) TUIaH PEIIeHUs TPOOIeMbl (BBITIOTHEHHS IPOEKTA).
- Pabotas mo ruiany, CBEpsTh CBOU JACUCTBUS C IENBIO U, IPU HEOOXOUMOCTH, UCTIPABIIATH OITMOKH CaMOCTOSITEIHHO.
- B nuanore ¢ yuuteneMm COBEpIICHCTBOBATh CAMOCTOSITEILHO BRIPAOOTaHHBIE KPUTEPUHU OLICHKH.
Kommynuxamuenwvie YVJ]:
- CaMOCTOSITETFHO OPTraHU30BBIBATh Y4€OHOE B3aMOJICHCTBHIE B TPYIIE (OMPEIesITh 00IINe IIeNU, PaCIPelesITh POIIH, TOTOBAPUBATHCS JIPYT C APYTOM H
T.J.).
CpenctBoM (hopMUPOBaHHS] KOMMYHHKATUBHBIX Y Y [ Cily’kaT TeXHOJIOTHS MPoOIeMHOro quanora (mo0y>KIarouii ¥ MOABOASIINN Auaor) u paboTa B Ma-
JIBIX TPYyNIaX, a TAKKE UCIIOJIB30BAHUE HA YPOKAaX JIEMEHTOB TEXHOJOTHUU MTPOIYKTUBHOTO YTEHUS.
IIpeaMeTHBIMM pe3yabTaTaMU U3yUEHUS NpeaMeTa «XUMUsD SBISIOTCS:
- ®opMuUpOBaHKE MEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MIPEICTABICHUIA O BEIIECTBAX, MX MPEBPAIICHHUSIX U MPAKTHUYECKOM MPUMEHEHHH; OBJIaJICHE
MOHSATUMHBIM anmnapaTroM U CUMBOJUYECKUM S3bIKOM XUMHH;

- Oco3HaHne 06EKTUBHO 3HAYMMOCTN OCHOB XMMWYECKOM HayKM Kak 061acTn COBPEMEHHOro ecTeCTBO3HAHMA, XMMMUYECKUX NPeBPaLLEeHNA OpraHNYeCcKmx

N HeopraHn4eCknx sewects Kak OCHOBbl MHOTIMNX ABJIEHWNI KMBOW N HEXKUBOM npunpoabl; yrny6neHme I'IpeLl,CTaBl'IeHMﬁ O MaTepunasibHOM eaANHCTBE MUPQ,

- OBaieHne OCHOBAMH XUMHUYECKOU TPAMOTHOCTH: CITIOCOOHOCTBIO aHATTM3UPOBATh U 0OBEKTUBHO OIICHUBATH KU3HEHHBIEC CUTYAIINH, CBI3aHHBIC C XUMHU-
ell, HaBbIKaMU 0€30MacCHOTO OOpAIEHHs C BEIECTBAMH, HCIIOIh3YEMbIMHU B TIOBCETHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATH U IIAHUPOBATH KO OTHUYECKU
0e30MacHoOe MOBEJCHHUE B LIEAX cOEPEKEHUS 3J0POBbS U OKpYKaIoLIei cpebl;



- ®opMHpOBaHNE YMEHHUI yCTAaHABIUBATH CBA3H MEX/y PEaIbHO HAOIIOIaEMBIMU XUMHUECKUMHU SBJICHUSAMH U MTPOLECCAMH, TPOUCXOASIIIMHA B MUKPOMU-
pe, OOBSACHATH IPHYMHBI MHOT000pa3usl BEMIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOEHHS, a TAK)KE 3aBHCUMOCTh IPUMEHEHHS BEIIECTB OT HX
CBOMCTB;
- [IpnoOperenus onpITa HCIOIB30BAHHS PA3IMYHBIX METOJIOB H3Y4YEHHsI BEIIECTB; HAOIIOICHNS 3a UX MTPEBPALLIECHUSIMU TP TPOBEICHUN HECIIOKHBIX XHUMHU-
YECKHX SKCIIEPUMEHTOB C HCIIOJIb30BaHHEM J1a00PaTOpHOro 000pyI0BaHHS U IPUOOPOB;
- YMeHHe OKa3bIBaTh MEPBYIO MIOMOIIb IPH OTPABIICHUAX, 0)KOTaX U IPYTHX TPaBMax, CBSI3aHHBIX C BEIECTBAMU U JJa0OPATOPHBIM 000PYIOBAHUEM;
- OBnagenne npuemMamMu paboThl ¢ HHPOpPMALIMEH XUMHUYECKOTO COJIepKaHuUs, IPEICTAaBICHHON B pa3HO (opme (B BUae TeKcTa, GopMyIl, TpagHuKoB, TaOIUY-
HBIX JJaHHBIX, cXeM, GoTorpaduii u ap.)

- Co3paHune ocHOBbI A4 GOPMUPOBAHMA UHTEPECA K PACLLUMPEHMIO U YTYBNEHUIO XMMUYECKMX 3HAHUI 1 BbIBOPa XMMUKN Kak NpoduabHOro npegmerta npu

nepexone Ha CtyneHb cpeaHero (I'IOI'IHOFO) o6u.|,ero O6pa3OBaHMﬂ, aB |£||aI'IbHEI‘;1LLIEM N B KayectBe Cd)epbl cBoe I'IpOd)eCCVIOHaJ'IbHO[;I AeATENbHOCTH,
- cDOpMMpOBaHMG I'Ipe,CLCTaBJ'IeHMIZ 0 3HAYEHUN XMMUNYECKOM HAaYKU B pelleHNn COBpeMEHHbIX 3KOZTOMMYECKUX npo6neM, B TOM 4ncne B npegorepalleHnn
TEXHOINEHHbIX N 9KOZTOTMYECKUX KaTaCTpO(b.

Obwaa xapakmepucmuKa y4ebHo20 npoyecca:
OcHoBHble mexHos02uu oby4yeHus:

Mporpamma Kypca «XMMum» NoCTpoeHa Ha OCHOBE CMMpPasibHOM MOAEeNU, NPpeayCMaTPUBAIOLWEN NOCTeNeHHoe pa3BUTUE U yraybaeHne TeopeTUYEeCcKMX
npeacTaB/iieHniA NPu NMHEMHOM 03HaKOM/IEHUU C SMMUPUYECKMM MaTepUanom

TecTbl, CaMOCTOATEIbHbIE pa60Ta, KOHTPOJIbHbIE pa6OTbI, YCTHbIVI onpoc, 3aWnTa nccneanoBaTe/ibCKUX pa60T.

Mpeobnagatowmmm Gopmamm TEKYLLLEFO KOHTPOAA ABAAIOTCA CAMOCTOSATE/IbHbIE M KOHTPO/IbHbIE PaboTbl, pas/iniHble TecToBble PopMbl KOHTPOASA. Npome-
YKYTOUHbI U UTOTOBbIM KOHTPOb NPOBOAUTCS B GOPME KOHTPO/IbHbIX paboT

O60cHOBaHMe: NPU U3y4eHUN HAa3BaHHbIX TEM HEAOCTAaTOYHO BPEMEHW ANA NPOoBeAeHMA 0606LWaoLWMX YPOKOB M YPOKOB MO PELLEHMIO PACYETHBIX U Kave-
CTBEHHbIX 33434, @ YPOKM 3TN HeobX04MMbI, TaK KaK HanpaBAeHbl HA peann3aLmio BaXKHENLW X TpeboBaHUIM K 3HAHUAM yYaLLMXCA — NPUMEHEHME NOYYeH-
HbIX 3HAHWI ANA BbINOJHEHMA TPEHNUPOBOYHbIX YNPaXKHEHWU U NOATOTOBKE K KOHTPO/IbHOM paboTte. O6obuwatowee paboTbl NO3BONSAIOT BbIABUTb CTEMEHb
OB/IAZEHMA YHALLMMMNCA 3HAHMAMM MO OCHOBHbLIM BONPOCAM Kypca OPraHNYeCcKom XMMUK; TOTOBHOCTb K caadve O no xumumn. PopmynmpoBKa Ha3BaHUM
pa3fenoB 1 TemM COOTBETCTBYET aBTOPCKOM Nporpamme. Bce npaktuueckune pabotobl, AeMOHCTpaLMK, 1abopaTopHbIe OMbITbl B3ATbI M3 MPOrpaMmbl Kypca
Xummnm ana 9 knacca astopa H.H. MNapa.

Pa3nes 1. MHOrooOpa3ue XUMHUYECKUX peakuuit
Knaccudukanus XuMHUUeCKUX peakiuii: peakliuu COeIMHEHMS,



pa3iokeHus1, 3aMemieHus, ooMena. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKHCIUTEb, BOCCTAHOBUTENb, IPOLIECCHl OKUCIEHUS U BOCCTAHOBJICHHUS.
CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI C TOMOILBIO METO/A AJIEKTPOHHOI0 OajaHca.
TernoBbie A3PPEKTH XUMHUUECKUX PEAKIUN. DK30TEPMUUYECKHE U SHIOTEPMUYECKUE peakiuu. TepMoXuMHuyeckre ypaBHeHUs. Pacyérol mo TepMoxumuye-
CKHM ypaBHEHUSIM.
CKOopoCTh XMMHUECKUX peaklnil. @aKTOpsl, BIMSIOIIME HA CKOPOCTh XUMUYECKHUX peakiuil. [lepBoHayaibHOE NpeACTaBIEHUE O KaTaIu3e.
OO6parumsble peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHUHU.
XHUMHUYECKUE PEAKIIMU B BOAHBIX pACTBOpaX. DJIEKTPOIUTHI U HEINEKTponnuThl. oHbl. KaTnoHb! v aHnoHbL. [ uopammuas meopus
pacmeopos. JIEKTPOINTUYECKAs] TUCCOLMALNS KUCIOT, OCHOBAaHUMI
u coseil. CrnaOble U CHIIbHBIC AIEKTPONUTHI. CTEIeHb JUCCOIUAIIH.
Peakiun noHHOro oOMeHa. Y CclI0BHsI TEUEHUS peakluil HOHHOTO
oOMeHa 710 KOHIIa. XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX COCAMHEHUM B CBETE MPEACTaBICHUIN 00 3JIEKTPOIUTUYECKON AMCCOLAalN
Y OKHMCIIMTEJIBHO- BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.
Touamue o euoponusze coneti.
MpakTnyeckue paborbi:

M3yueHne BAMAHUA YCI0BUI NPOBEAEHNA XMMMUUECKOW peaKkLumn Ha eé CKOPOCTb.
PelleHune 3KcnepmMmeHTabHbIX 3a4a4 no Teme «CBOMCTBA KUCAOT, COE M OCHOBAHWUI KaK 31E€KTPOIUTOBY
JNabopaTopHbie onbITbl: Peakuyn obmeHa mexay pacTBopamMu 3/1eKTPOAUTOB

Pacyernble 3a1a4n: BeIuucieHns 10 TEPMOXUMUYECKUM YPABHEHUAM PEAKLIAN.

Pa3nen 2. MHoroo6pasue BeniecTn

Hewmerannsl. I'anorensl. [TonoxeHne B neproANYECKO CHCTEME XUMUYECKUX JJIEMEHTOB, CTPOCHHE UX aToMOB. HaxoxneHne

B Ipupojie. Pu3nyeckre U XUMHYECKHE CBOMCTBA raJOT€HOB.

CpaBHuTenbHas XapakTepucTuKa rajgoreHoB. [lomyyenue u npumenenue rajgoreHoB. Xuop. dusnueckne U XMMUUYECKHE cBolicTBa xyopa.llpumenenne xio-
pa. XnmopoBoaopoa. ®usnveckue cpoiicta. [lomydyenne. ComnstHast kucinora u €€ conu. KauecTBeHHas peakiius Ha XJIOPHUI-HOHBI. Pacrio3zHaBaHue XJIOPHIOB,
OpOMUIOB, HOJTUIOB.

Kucnopon u cepa. [lonoxenue B nepuoinyeckoi CUCTEME XUMUYECKHX JIEMEHTOB, CTpOoeHue UX aToMoB. Cepa. AJITOTpONHs CEpPHI.

duznyeckue U xumuueckue ceorictsa. Haxoxnenue B npupoze. IIpumenenne cepol. CepoBonopoa. CepoBo1opoaAHAs KUCIOTA U €€ CONH.

KauectBennast peakuus Ha cyinbdua-uonsl. Oxcup cepri(IV). @usnyeckue u xummueckue cBoictna. [Ipumenenue. CepHucTast KUCloTa u

e€ conmu. KauectBeHHas peakuus Ha cyabpuT-uoHbl. Oxeup cepbi(VI).

Cepnas kucioTa. XMMHUYeCKHUE CBOMCTBA pa30aBIeHHON M KOHIIEHTPUPOBAHHOW cepHOM KUCIOThl. KauecTBeHHas peakius Ha Cylb(paTHOHBI. XUMUYECKHE
peaxuy, Jexalue B OCHOBE MOJIYYEHHsI CEPHON KUCIIOTHI B IPOMBIIUIEHHOCTHU. [[puMeHeHne cepHOM KUCIIOTHI.

A3zoT u pochop. [lonoxeHnne B nepuoINIECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (PU3HUECKUE U XUMUYECKHE CBOWCTBA, TOJTY-
YyeHue u npuMeHenue. Kpyrosopor a3ora B



npupose. Ammuak. dusnueckre 1 XMMUYECKUE CBOMCTBA aMMHUAKa,

noyty4eHue, npuMenenue. Coyin aMMOHUA. A30THas KUCIIOTA U €€

cBoiicTBa. OKUCIUTENIbHBIE CBOMCTBA @30THOM KUCIOTHL. [Tomyuenue

A30THOU KHUCJIOTHI B TabopaTopuu. XMMUYECKHE pEaKlnu, Jiexaline

B OCHOBE ITOJTyYCHHsI a30THOM KUCIIOTHI B MIPOMBIIUIEHHOCTH. [IpuMeHenue a30THOM KUCIOThI. COJIM a30THOM KUCIIOTHI M UX MPUMEHEHUE. A30THBIE y100-
peHusl.

dochop. Ammorponust pochopa. PU3NIECKUE T XUMUICCKHE

cBoricTBa (hochopa. Oxcun hochopa(V). Dochopnast kuciaora u eé

comu. @ochopHbIe yIoOpeHHs.

VYraepon u kpemuuid. [losoxeHnue B nEpuOANIECKON CUCTEME

XUMHUYECKHX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. YTJIepol. AJIJIOTPONHUS

yraepoaa. Ousznueckue U XUMUYECKUE CBOICTBa yriepoaa. AfcopOuus. YrapHblil ra3, CBOMCTBa U (PU3HOJIOTHYECKOE JCHCTBIE HA OPraHU3M. Y TICKUCIbIN
ra3. YroJyibHas kuciora u e€ conu. KauecTBeHHas peakius Ha kKapOoHaT-uoHbl. KpyroBopoT yrieposia B IpUpo/ie.

Oprannyeckue COeIMHEHHS YIIIepoaa.

Kpemuuii. Oxcun kpemuus(1V). Kpemuuenas kuciora u e€ conu. Cmexno. Llemenm.

Meramisl. [lonoxenue MeTamioB B IEPUOIUUECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE UX aTOMOB. MeTtayuinueckas cBsi3b. Ousndyeckrue CBONCTBA
METAJJIOB. Psl akTHBHOCTH METAIIOB (JIEKTPOXUMHUYCCKUI PsiJ HANPSHKCHU METAJIOB). XMMHYECKHE CBOMCTBA MeTauioB. O0mue criocoObl MOTyICHHS
MeTauioB. CriaBbl METaJUIOB.

[I{erounsle MeTasuibl. [1os0keHNE MIETOYHBIX METAIUIOB B IEPUOIMYECKON CHCTEME, CTPOCHHE UX aTOMOB. Haxoxnenue B mpupoae.

Pu3nyeckrue 1 XMMAYECKUE CBOMCTBA LIEJTOYHBIX METAIUIOB. [I[puMEHEHNE 1IEIOYHBIX METAIUIOB U UX COEIUHEHHUM.

[Ierouno3emenbHple MeTauibl. [lon0XKeHne MEeT0YHO3EMENIBHBIX METAJUIOB B NEPUOJNYECKON CHCTEME, CTPOEHHE MX aTOMOB. Haxoxknenue B mpupoje.
Maruuii 1 KanbIuii, UX BakHele coenHenus. JKECTKOCTh BOABI M CTIOCOOBI €€ yCTPaHEeHHUS.

Amomunuil. [lonoxkeHne alrOMUHUSA B NEPUOJMYECKON CUCTEME, CTpoeHue ero aroMa. Haxoxnenue B npupone. @usznueckne U XMMUYECKHE CBOMCTBA
amomunus. [Ipumenenne aaroMuHus. AMPOTEPHOCTh OKCHIa U TUIPOKCHIA ATIOMUHUS.

Kenezo. Ilonoxkenne xeneza B NEPUOJUUYECKON CHCTEME, CTpoeHHe ero atoma. Haxoxknenue B npupoje. Pu3ndeckue U XMMHAYECKHE CBOMCTBA JKEJe3a.
Baxkneiimme coennuenus xenesa: okCuabl, Tuapokcuasl u conu xene3a(ll) u xenesza(Ill). KauectBennsie peakuuu Ha noHsl Fe2+ u Fe3+ .

JemoHcTpauunu:

®unsnyeckne CBOMCTBA ranoreHos. MosyyeHne XJ10p0BOA0POAA M PACTBOPEHME €r0 B BOAE. ANNOTPONHbIE MoandUKaumnm cepbl. O6pasLbl NPUPOAHbIX
cynbdunaos u cynbdatos. MNonyyeHne ammmnaKka n ero pactsopeHune B soge. O3HakomneHune ¢ obpasuamm NpUPoaHbIX HUTPaToB, pocdaToB

Moaenn KpUcTananyeckmx peLléTok aamasa u rpaputa. 3HaKOMCTBO € 06pasLamm NPUPOAHbIX KaPOOHATOB U CUNMKATOB 3HAaKOMCTBO C 0bpa3LLaMn BaXK-
HEWNLLIMX COeAMHEHWNI HATPUA, Kanusa, NPUPOAHbIX COeANHEHUI KaNbLUA, PyAaMU Kenesa, CoeAUHEHUAMN antoMUHUA. BsaumoaencrTemne WenoUHbIx, Lie-
NIOYHO3EeME/bHbIX METANNI0B U aIlOMUHKNA C BOAOWN. CxUTaHMe Kenesa B KUC/IOPOE U X/1ope.

MpakTnyeckne paboTsbi:



Mony4yeHne CONAHOM KUCNOTbI U U3yYeHUe eé CBOMCTB.

PelueHWe 3KcnepuMeHTabHbIX 3a4a4 Nno Teme «Kucaopog v cepa»

MonyyeHMe ammMmaKa U U3y4eHne ero CBOMCTB.

MonyyeHue okcnga yrnepoaa (1V) n nsyyeHue ero ceocts. PacnosHaBaHne KapboHaTOB.
PelueHne sKcnepuMeHTaNbHbIX 3a4a4 No Teme «MeTansbl U UX COEANHEHUAY.
NlabopaTtopHble onbIThbI:

BbiTecHeHWe ranoreHamu gpyr Apyra U3 pacTBOpPOB UX COeAUHEHWNIA.

KauecTBeHHble peakumn cynbdua-, cynbPpuT- u cynbdaT- MIOHOB B PpacTBope.
O3Hakom/ieHue ¢ obpasuamu cepbl U €€ NPUPOAHbIMU COEANHEHUAMMU.
B3anmopaeincteme conein aMmoHMA CO LWeioYamMu.

KauyecTBeHHble peakumn Ha KapboHaT- U CUNMKAT- UOHBbI.

KauecTBeHHan peakuus Ha YyrNeKUC/bIN ras.

MN3yueHne 0bpa3LoB meTannos. Bsaumoaencrane meTanios C pacTBOpPaMmn CONen.
O3HaKoM/iIeHWe CO CBOMCTBaMM U NPEBPaLLEHUAMU KapbOHATOB 1 rMAPOKapbOHaTOB.
MonyyeHue rmapoKcuaa aNtoMUHUA N B3aUMOAENCTBME €ro C KUCN0TaMU U LWenodamu. KayecTBeHHble peakumm Ha MoHbl Fe2+ n Fe3+
PacyeTHble 3agauu:

BbluMCNEHUNS NO XMMUYECKMM YPaBHEHUAM Maccbl, 06 bEMa UM KONIMYECTBA BELLECTBA OA4HOIO U3 NPOAYKTOB PeaKLMm N0 Macce NCXOLHOrO BELLEeCTBa,
06bEMY MU KONNYECTBY BELLLECTBA, COAEPIKALLETO OnpenenéHHYO 400 NPUMECEN.

Paznen 3. KpaTkuii 0030p BaXKHEHIINX OPTaHUYECKUX BEIIECTB

[Ipenmer oprannyeckoil xumun. Heopranndeckue u opraHndeckue CoOeIuHEeHHs. YTIepoa — OCHOBA kHU3HU Ha 3emie. OcoOEHHOCTH CTPOCHHS aToMa yT-
Jepo/ia B OpraHMYECKUX COCAMHEHMSIX.

YrneBoaopoasl. [IpenenbHbie (HACHIIIEHHBIE) YTIIEBOIOPOIBL.

MeraH, 3TaH, MpornaH — MPOCTEHUIIINE TTPEACTABUTENH MPEIETHHBIX



yrieBoaopoaoB. CTpyKTypHbIE (POPMYIIBI YIIIEBOAOPOAOB. [ 'OMOIOTHYECKUi psA/] IPEIebHBIX YrieBo1opoaoB. ['omonoru. dusnueckue u
XUMHYECKHE CBOWCTBA MPEICIIBHBIX YIIIEBOAOPOAOB. Peakninu ropenus u 3amemieHus. Haxoxxaenue B npupoae npeneiabHbIX yrieBoaoponos. [Ipumenenne
MeTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOAOPOABI. DTUICHOBBIN

PAI HETIPEAEIBHBIX YIIIEBOJOPOI0B. DTHiIeH. DU3nueckre 1 XMMUUYECKUE CBOMCTBA ATHIIEHA. Peakius npucoennnenus. KauecTBeHHbIE
peakuuu Ha 3TwieH. Peaknusa nonmumepusanuu. [ommastmiien. Ilpumenenue stumexa.

ALIETUIIEHOBBIH psiJl HETIPEAEIbHBIX YIJIEBOAOPOI0B. ALIETUIICH.

CaoiictBa aneruiieHa. [I[pumenenue arnerusieHa.

[IpousBonnsbie yriaeBonopoaos. KpaTkuii 0030p opraHu4eckux

COEJMHEHUI: OJHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CITUPTHI (3TUIIEHIJIMKOJIb, IIULEPHH ), KAPOOHOBBIE KUCIOTHI
(MypaBbHHasi, YKCYCHasl), CII0KHbBIE 3(UPBI, )KUPbI, YIIIEBOABI (TJIFOK03a, caxapo3a, Kpaxmall, LeJUI0J103a), aMUHOKUCIOTHI, Oesku. Ponib
0€JIKOB B OpraHu3Me.

[ToHsiTHE O BHICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEeHb noiaumepusanuuu. [lomuatunen,
HOJIUIIPOIINIIEH, TOJTUBUHUIIXJIOPUL.

AdemoHcTpauum:

Mogenn monekyn opraHMYecknx coeauHeHnin. FopeHune yrnesBoaopoaoBs 1 0bHapy>KeHue NPoayKTOB UX ropeHua. KauectBeHHana peakums Ha aTueH. Mo-
NyyeHue 3TuneHa. PactBopeHune 3TUI0BOro CNupTa B Boge. PacTBopeHue runuepuHa B Boae. NoaydeHre n CBOMCTBA YKCYCHOW KMCAOTbl. MccneaoBaHune
CBOJWCTB KMPOB: PAaCTBOPMMOCTb B BOAE W OPraHNYecKnx pactBopuTensx. KauecTBeHHble peakuun Ha roKo3y U Kpaxman. O3HakomaeHue ¢ o6pasuamu
n3aenuii U3 NoAM3TUAEHa, NOAUNPONUAEHA, NOANBUHUAXAOPUAA.

MpaKkTuyeckue paboTbl CrpynnMpoBaHbl B 6/1I0KM — XMMUYECKUE NPAKTUKYMbl, KOTOPbIE C/YXKaT HEe TO/IbKO CPeACTBOM 3aKPEN/IEHUA YMEHUM U HABbIKOB,
HO TaK¥Xe U CpeaCTBOM KOHTPO/IA 32 KAYeCTBOM MX CPOPMUPOBAHHOCTHU.

CnucoK aumepamypebl 014 y4aujuxca:

YuebHuKu:

1. Pyn3utuc I'.E. Xumua: 9 kn.: yueb. ana obuweobpasosar. YupexxaeHui / I.E. Pyasutuc, d.I. denbgmaH. — M.:
MpoceeweHune.

2. Fapa H.H. Xumua: 3a0a4HKUK C «NOMOLHUKOM»: 8-9 Knacckl / H.H. Fapa. — M.: MNpoceelyeHne

Cnucok aumepamypel 044 nedaz20208:

1. Pyasutuc I.E. Xumusa: 9kn.: yueb. ana obueobpasosat. YupeskaeHnun / I.E. Pyasutuc, ®©.I. denbaman. — M.:



MpoceeweHmne.

2. XumunAa: 9 KN.: SNeKTPOHHOE NPUNOXKEHUNE K YyH4eOHUKY.

3. Fapa H.H. Xumuna: 3a4a4HKK C «NomMoLHUKOM»: 8-9 Knacckl / H.H. Fapa. — M.: MNpoceeleHue.

4. Fapa H.H. Xumus. Paboumre nporpammsl. NpeametHas nnHus yduebHukos I.E. Pyasutnca, d.I. denbgmana. 8-9 knaccol/ H.H. Fapa. — M.: MNpoceeLeHue.
5. Pageukunit A.M. Xumus: guaaktnyecknin matepuan: 8-9 kn. / A.M. Pageukuii. — M.: MpocselueHme.

6. Fapa H.H. Xumua. Ypoku: 9 kn. / H.H. Fapa. — M.: MpocseuieHue.

7. bopoBckux T.A. TecTbl o xumuu. NepBoHavYanbHblie XMmuyeckme noHATUA. Kncnopoa. Bogopoa. Boga, pactsopbl. OCHOBHblE KacCbl HEOPraHM4ecux
coenHeHNn: 9 Kn.: K yuebHuky I.E. Pyasutuca, .. Penbamana «Xumus. 8 knaccy». — M.: U3patensctBo «IK3ameH», 2010.
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KAJIEHJAPHO - TEMATHUYECKOE IINIAHUPOBAHUE YPOKOB XUMHUMU B 9 KJIACCE (Pya3utuc, ®ejibaman)

(2 YACA B HEJEJIIO).
Yvi

o Tema ypoka XapakTepucTHKa

: s IIpeameTHbIe Mertanpeamertnsblie I1o3na- JInuHOCTHBIE OCHOBHBIX BHIOB XuMHY. IKCHepH- JlaTa

= BaTeibHble YV, Pery.s- NIeATEILHOCTH y4e- MeHT ypoKa

I~ 2 TuBHbIE Y'Y ]|, KoMmMmyHunka- HUKA

P THBHBIE YY ]

Paznen 1. Muoroodpasue xumnueckux peakumuii(154).
Tema 1. Xumnueckue peakuum(15 1)

1-2. | CymHOCTb OKHCIUTEIBHO- 3HaTh OmpeneseHHs IMo3HaBarenbHbIE: dopmupoBath Ormmaath okucautens- | [Ipesenranun «llpaBuna| l-as
BOCCTaHOBUTEIBHBIX Peak- OKHUCITUTEIFHO- BEIOMPAIOT OCHOBAHUS U KpHTe- MOTHBAIHIO K HO-BoccTaHOBUTeNbHBIE | Th B KaOMHETE XUMHWY, | Hemens
uuii. Okucnutens. Boccta- | BoccTaHOBUTENBHOM pe- | puM IS KiIacCU(UKALUK Peak- HeJICHaIpaBJIeH- peakuuu OT XUMHYe-

HOBHTEIIb. aKIMW, OKUCIUTENS, BOC-| 1M MpeoOpa3oBbIBaTh MHGOPMA- | HOW MO3HABATEIBHOW | CKUX peakuuil JApyrux
CTaHOBUTENS. YMETh MO U3 OTHOTO BHJA B IDYTOM U | JIESITEIBbHOCTH, THUIIOB. Y paBHUBATh
A/3. §1 Bomp. 1,2 Bomp. 5 YPaBHUBATh OKHUCJIHTENb- | BHIOUPATH MIs ce6s yIOOHYIO OCO3HaHHOE, OKHUCJIUTEIEHO-
/3. § 1,y1p.5(a),6 Tecro- HO-BOCCTAHOBUTEJILHbBIE (dhopmy ukcanuu NpeACTaBICHUS | YBOKUTEIBHOE U BOCCTaHOBUTEJIbHBIE
[ — peakuuu, pa3bsACHATH nHdopmanuu JOOpoXKenareIbHOe peaxIuu.
Iponecchl OKUCIeHNS U | PeryjasiruBHbIe: OTHOILCHHE K
BOCCTAHOBJICHHSI, NPUBO- | BBIABUTAIOT BEPCHH PEUICHUS JIPYTOMY YEIIOBEKY,
IUTH TPUMEPHI OKUCIH- | TPOOIEMBI, 0CO3HABATH KOHEY- €ro MHEHHUIO,
TENBHO- HBIH pe3ynbTat MHPOBO33PEHUIO.
BOCCTaHOBHTENBHEIX pe- | KoMMyHHKaTHBHBIE:
AKITHIH. OTCTamBaTh CBOIO TOUYKY 3PCHHS,
MPUBOANTH apPrYMEHTbI, 0]~
TBEpXKIast X (pakTamMu
pasnuyarh B yCTHOM peud MHe-
HHe, 10Ka3aTeIbCTBA, THIIOTE3bI,
TEOPHUHU
3 Tennosoti a¢ppexm xumuue- | 3HaTh KiIaccCU(UKAIMOH- | PeryasiTuBHbIE: dopMupoBath 11e- OTnnyaTh TEPMOXHU- JI. TIpuveps! 3K30- U
ckux peakyuti. [Tonamue 06 | HbIi MPU3HAK TEPMOXH- | BBIIBUTAIOT BEPCHH PEIICHHS JIOCTHOE MHPOBO3- MHUYECKHE YpaBHEHUSI SHIOTEPMHUCCKUX
9K30- U IHOOMEPMUYECKUX Muueckux peakuuid. [lo- | mpoGyiemMbl, 0CO3HABATh KOHEY- 3peHHe, COOTBET- peakiuii oT Ipyrux PeaKIHii.
peakyusix. HUMaTh 3HAYCHUE Tep- HBIIT pe3ysbTar CTBYIOII[EE COBpE- BUJIOB ypaBHEHHH XH- 2-an
MHHOB: TETIJIOBOHU (- IMo3naBaTte/ibHbIE: MHMYECKHX PEaKIHil. HEACIIA

/3. § 2, ynop. 3.4;

(eKT XUMHUYECKOH peak-
MM, TEPMOXUMHYECKOE
ypaBHEHHE PEaKIUH,
9K30- U JHIOTEPMHYE-
CKHE peakuHu. YMeTb

BBIOMPAIOT OCHOBAHUS U KpUTE-
puHx U KJIacCU(UKALIUK Peak-
LUK

npeoOpa3oBEIBaTh HHPOPMALUIO
13 OJIHOTO BHJA B IPYTOH U BBI-

MEHHOMY YPOBHIO
pa3BUTHs HaAyKU.

Paznuuarts 5K30- U BH-
JIOTEPMUYECKOU PeaK-
LIMH.

Pacuémmnpoie 3aoauu 1.
Breruncnenus no Ttep-
MOXUMHUYECKUM YpPaB-
HEHUSM peakiuil




3aIIChIBATh TEPMOXUMH-
YECKHE YPaBHCHHS pe-
aKIUi W BBIYHCIATH
KOJINYECTBO TEIUIOTHI IO
TEPMOXUMHUUECKOMY
YPaBHEHUIO PEaKIUH.

Oupats st cedst ynooHyro dop-
My (HKCAIMU IPEICTABICHHS
HHPOPMALNH

Cxopocmb xumuueckux
peakyuti. Daxmopwl, 61us-
rouyue Ha CKOPOCMb XUMU-
yeckou peakyuu. Kamanu-
3amopul.

3HaTh ompejaercHUe
CKOPOCTU XHUMMYECKOH
peakuuu U e€ 3aBUCH-
MOCTb OT YCJIOBHH IIpO-
TekaHus peakuud. [lo-

PerynsituBHbIe:
CaMOCTOSITEIIFHO O0HAPYKUBAIOT
U QOPMYJIHUPYIOT MPOOIIEMY.
ITo3naBaTeabHbBIE:

BBISIBIIIOT IIPUYUHBI M CIICICTBHSA

DopMUpOBATE MO-
TUBALMI0 K LEJICHA-
IIpaBJICHHOM M103HAa-
BaTEJIbHOW JEATENb-
HOCTH, OCO3HaHHOE,

Habmronate ¥ OmUCHI-
BaTh XUMHYECKHE pe-
aKIMH, CPaBHUBATh,
CONOCTAaBIATh, HEJIATh
BBIBOJIBL.

.. BzaumonerlictBue
IUHKA C COJIIHOU U
YKCYCHOM KHCIJIOTaMH.
Bzaumopnelicteue rpa-
HYJIMPOBAaHHOT'O LIMHKA

HUMATh 3HAYEHHE Tep- SIBJICHHH, CTPOST JIOTHUECKHE YBaKUTEIHHOE U ¥ IMHKOBOM HbLIH C 2-as
M/3§ 3, ynp. 4, TecToBBIC | )\ «KaTanu3aTop, paccyeHusl, yCTaHABIUBAIOT 100pOKENaTeNLHO COISTHOM KHCIOTOLL Heness
3aZaHus. KUHTHOUTODY, MPUYUHHO — CIIEACTBEHHBIC CBS3U BzaumonelcTBrE OK-
«bepMeHTB». YMeTh KoMMyHHKATHBHbBIE: cuma mexu(Il) ¢ cep-
OmnpeaAciATb, KaKk U3ME- YUYUTBIBAIOT PA3HbIC MHCHUSA U HOU KUCJIOTOU paSHOﬁ
HUTCA CKOPOCTb PEAKLHHU | CTPEMATCA K KOOpAUHAIIUU pa3- KOHLEHTpALUU IIpU
oJ BJIMAHHUEM pas3jinyd- JIMYHBIX IMO3UIIUU B COTpYAHUYC- pa3sHBIX TEMIIEpary-
HBIX (PaKTOPOB. cTBe, (hopMyIUpyIOT COOCTBEH- pax.
HOC MHEHHE U MO3HUIIUIO
OO6paTUMOCTh peaKIuii. 3HaTe ompexneneHus 00- | PeryiasiTHBHbBIE: Pa3BuBatTh KOMMY- Habmonate 1 onuchI-
XUMHUECKOEe PaBHOBECHE paTUMBIX W HeoOpaTH- CaMOCTOSITENIFHO OOHAPYKUBAIOT | HAKATHBHYIO KOMITE- | BaTh XHMHYECKHE pe-
M CIOCOOBI €T0 CMEIIEHHS. | MBIX peakiuid, XuMude- | GOpMYIHpPYIOT IPoOIeMy. TEHTHOCTb, YMEHHUE aKIIMH, CPABHUBATE,
CKOTO PaBHOBECHS, IMo3naBaTeabHbIE: yBa)KaTh MHYIO TOY- | COINOCTABJISATh, AEIaTh
A3 § 5, ymp. 3, TECTOBBIE | yeonopug cmemmieHus Xi- | BBIABISIOT IPUMHHBI U CIEJCTBHS | Ky 3pEHHS TIPH 00- BLIBOJIBL.
3a/laHuA. MHUYECKOTO PABHOBECHS. | SIBJIICHHIA, CTPOSIT JIOTHYECKUE PAaC-| CYXKICHUH mpooiie- 31
VYMeTb 0OBSICHATH Ha CY)KJIEHHs, YCTAHABIMBAIOT TIPH- | MBI HEACTA
KOHKPETHOM MpUMEpe YHHHO — CJICJICTBEHHBIE CBA3H
crnocoOsl cMenienust xu- | KoMMyHHMKaTHBHbBIE:
MHYECKOTO PABHOBECHS. | YUUTHIBAIOT Pa3HbIC MHEHHS H
CTPEMSITCSI K KOOPIHHAIINH Pa3-
JIMYHBIX TTO3UIUI B COTPYAHHYE-
cTBe, GOpMYyIUPYIOT COOCTBEH-
HOE MHCHHE U MO3UIIUIO
Knaccudpukanus xumude- | 3HATh KIACCHPHUKALUIO PeryasiTuBHbIE: Pa3BuBaTh KOMMY- OrinyaTh XUMHYECKUE
CKMX pEaKkluii 10 pasjind- | XUMHUYECKUX PEeaKiui, BBIJIBUTAIOT BEPCUH PELIEHUS HHUKATUBHYIO KOMIIe- | PEaKIUH Pa3HbIX THIIOB 31
HeJeIst

HBIM [pHU3HAKaM: YHUCIY U
COCTaBY MCXOJHBIX W TOJIy-
YEHHBIX BEIECTB; H3MEHe-
HUIO CTEIIEHEH OKHCIICHUS

AaBaTb XapaKTCPUCTUKY
XUMHUYECKUM pPCAKIUAM

po0OJIeMbl, 0CO3HABATh KOHEU-
HBII pe3yNbTatT
Ilo3naBaTenbHbIe:

BBIOMPAIOT OCHOBAHUS U KpHUTeE-

TEHTHOCTb, YMCHHUE
yBa)kaTh HHYIO TOY-
Ky 3pEHHS TIpH 00-

CYXKJICHUH TIpo0ITe-




aTOMOB XHMHWYCCKHUX DJIC-
MCHTOB, IIOTJIOIICHHUIO HIN
BBIACIICHUIO DHEPTUH.

/3 § 5, uan.zan,

pHH U1 KJIacCU(UKALIN peaK-
LUK

peoOpa3oBEIBATE HHPOPMAITHIO
U3 OJTHOTO BH/A B IPYTOW U BBI-
oupats 115 cebs ynoonyro ¢op-
My DUKCAIMHU [TPEACTABICHUS
nHdopmanuu

MBI.

3HeKTpOHI/ITI/IquKaH JUCCO-
nuanus. MoHsl. KatnoHs!
AHUOHBI. aﬂeKTpOHI/ITLI u

3HaTh OIPCACIICHUA TI10-
HATHI «BJICKTPOJIUTY,
CHEIJICKTPOJIUT», «BJICK-

Pel"yJISITHBHLle: CTaBAT yqeG—
HYIO0 3a7a4y, ONPECACIIAOT MOCJIC-
JO0BATCJIbHOCTD IMPOMEIKYTOUYHBIX

®dopMupoBaTh OT-
BETCTBEHHOE OTHO-
LICHUE K YYCHHIO,

Hcnonb3oBaTh Mex-
NPEJIMETHBIE CBS3H,
MPOBOANTH HaOMOE-

HEDIIEKTPOIIUTEI. TPOJUTUYECKAsT TUCCOLHM- | LENEH ¢ y4ETOM KOHKPETHOTO TOTOBHOCTb M CHO- | HUS IO X0y AEMOH-
anysa». YMeTb HILIIO- pe3yabTaTta, COCTaBIIAIOT IUIAH U COOHOCTh K caMo- CTPAllMOHHOTO JKCIIe- . UcnsiTanue pacTBo-
/3§ 6, ynp. 4. CTPUPOBaTh MPUMEPAMU | AJITOPUTM JIEHCTBUH Pa3BUTHIO U CaMoO- PUMEHTA, UCCIIEN0BATh POB BELIECTB HA DJICK- 4-5
H3y4YeHHBIE MOHATUS U Ilo3naBaTenbHbIE: obpazoBanmio. Pa3- | cBoiicTBa pacTBOpOB TPUYECKYIO NPOBOAU- | Hemens
OOBSACHSITH IPUUNHY CaMOCTOSITENIBHO BBIJEISIOT BHBaTh KOMMYHUKA- | 3JE€KTPOJIMTOB U HeE- MOCTb. [IBIKEHHE
3NEKTPONPOBOJHOCTH (OpPMYIHPYIOT ITO3HABATENBHYIO | THBHYIO KOMIIE- JNIEKTPOJIUTOB, 00CYX- HOHOB B 3JICKTpUYe-
BOJHBIX PacTBOPOB CO- | Lellb, UCIIOJIB3Ys OOLIME MPUEMBl | TEHTHOCTb, yMEHHE JaTh B TpyHOIax pe- CKOM IIOJI€.
JIed, KHUCIIOT U ILEJIOYel. | peleHus 3aaad yBa)aTb UHYIO TOY- 3yJbTaThl OIIBITOB.
KoMMyHuKaTHBHBIE: Ky 3pEHUs IIpU 00-
KonTponb u onienka nencTBuit CYXJICHUH MpooJIe-
napTHepa MBI
DJIEeKTpONUTHYECKast AUCCO- | 3HATh ONpeZeeHUs Mo- | PeryasiTuBHbIe: CTaBAT yueO- ®dopMHpOBaTH OT- [TpoBoauTh HabOME-
LUaNNs KUCJIOT, IeI04el U | HATHH «KHCIIO- HYIO 33aJauy, ONIPEeIIAIOT IIOCie- | BETCTBEHHOE OTHO- HUS B XOJ€ JIEMOH-
COJIeH. Ta»,«OCHOBaHHUEY, JIOBATEJIBHOCTh TIPOMEXYTOYHBIX | IICHHE K YYEHHIO, CTPAIIOHHOTO 3KCIIe-
«CONIb» C TOYKH 3pEHMs | IeJeH ¢ y4eTOM KOHKPETHOTO TOTOBHOCTh M CIO- | PUMEHTa, HCCIIelOBaTh
TEOPUH JIIEKTPOJIIUTHYE- | Pe3yibTaTa, COCTABIAIOT IUJIAH U COOHOCTH K CaMo- CBOMCTBa PacTBOPOB
H/3 § 7, ynp. 3, TecToBbIE CKOM JTHUCCOIMAINH. ANTOPUTM JICHCTBHIA Pa3BUTHIO U CaMO- ANIEKTPOIIUTOB, OOCYX-
3aZlaHnst; SJICKTPOHHOE YMerb 0OBACHATH 00- I[lo3naBartenbHbIe: 00pa3oBaHMIO. J1aTh PE3YIbTAThI OIlbI- 4
npunoxeHue (TeCTh K § II¥€ CBOMCTBA KHUCIOT- | CAMOCTOSITEIBHO BBIICISIOT TOB, AENaTb BBIBOJBI. K
7). HBIX W ILEJIOYHBIX pac- (OpMyIHPYIOT TO3HABATEIBHYIO HeACIA
TBOPOB HAJIIMYUEM B HHX | LI€JIb, UCIIONB3Ys OOLIHE IPUEMBI
HOHOB BOJIOPOJia U THA- | PEIIeHUs 3a/1ad
POKCHI-MOHOB cOOTBeT- | KoMMyHHKATHBHBIE:
CTBEHHO, a TaKXe CO- KoHTpouns u onieHka neicTBuit
CTaBIIATh YpaBHEHHSA mapTHepa
3JIEKTPOJIUTUYECKON JUC-
CONMAIMH KHUCJIOT, OCHO-
BaHUIl U coneil.
CunbHBIE W claOble dJIeK- 3HaTh ompeseNeHus PerynsiTUBHBIE: CTaBAT y4ueO- dopMHUpOBATH OT- PaboTtatk ¢ TeKCTOM, 5-1
TPOJIUTHL. MOHATHI «CTENEHb 3JIeK- | HYIO 3a7ady, ONpPEIeIIIOT Mocie- | BeTCTBEHHOE OTHO- HaxXoIuUTh B HEM OT- Hezens

TPOJIMTUYECKOM TUCCOLHU-

JIOBATEIIbHOCTh TIPOMEXYTOYHBIX

IMCHUE K YYCHHUIO,

BCTBHI HaA 3aJlaHHBIC




§ /3 8, ymp. 3, TecToBble
3alaHus;

alnn», «CUIIBHBIE 3JIEK-
TPOJIUTED», «CITa0bIE JIIEK-
TposuTel». IloHMMaTh
pa3sHHUIy MEXIy CHJIb-
HBIMH ¥ CJaOBIMH JIEK-
TpOJIUTAMU

LeJIeH C y4eTOM KOHKPETHOTO
pe3ybpTaTa, COCTABISIOT TUIAH
JITOPUTM AEUCTBUN
Ilo3naBaTenbHbIE:
CaMOCTOSITENILHO BBIJEISIIOT
(GhOopMyYIHPYIOT TIO3HABATEIHHYIO
IEJTh, UCIIOJIB3YsI OOIIHEe TPUEMBI
penieHus 3anad

TOTOBHOCTh U CIO-
COOHOCTh K caMo-
Pa3BUTHIO M CaMO-
00pa30BaHUIO.

YUYHUTEIEM BOIIPOCHI,
MIPOBOIUTE HalroIe-
HHS 32 XOIIOM JIEMOH-
CTPALIMOHHOTO JKCIIe-
puMeHTa, 00CyKAaTh
pe3yNbTaThl ONBITOB,
JIeNiaTh BBIBOJIBL.

KoMMyHuKaTHBHBIE:
KonTpons u onieHka neiictBuit
mapTHepa
10 | Peakmuu noHHOTO OOMEHA. 3HaTh onpezaencHue peak- | [lozHaBaTenbHbIE: DopMHPOBaTh MH- HaGmonats u omnucel-
VYcnoBust MpOTEKaHMs peak- | nuii HOHHOTO 0OMeHa, CaMOCTOSATENHHO BBIJEISIIOT pOBO33peHHE, COOT- | BaTh CBOIiCTBa H3yda-
LI HOHHOTO OOMEHa. YCIIOBUSI MX TNPOTEKaHWs. | (OPMYITHPYIOT TO3HABATEIbHYIO | BETCTBYIOIIEE CO- eMBIX BEIIECTB B XOJ€
YMeTh COCTaBIATH MON- | LEJb, HCIIOIB3YS OOIIKE MPUEMBl | BPEMEHHOMY ypOB- | JabOpaTOpHOTO 3KCIe-
HBIE€ U COKpalEHHbIE penieHus 3agau HIO pa3BUTHA pumeHnTa. Mcnoins3zo-
A/3 §9, ynp. 3,4, Tecro- HOHHBIE ypaBHEHMs He- | KoMmyHMKaTHBHBIE: HayKH, KOMMYHHKa- | BaTh J1abopaTOpHOE 54
BBIC 3aJaHMs. 00paTUMBIX peakiuid U Kontpois 1 orieHka neiictBuit TUBHYIO KOMIIETEHT- | 000pylOBaHHE U XU- Hene
Pa3BIACHATh HX CYII- napTHepa HOCTh U YBa)KEHHE MHYECKYIO IOCYAY.
HOCTb, NPUBOJIUTH MpHU- K MHOH TOYke 3pe-
Mepbl peaKuuii HOHHOTO HUS Tpu o6cyxie-
oOMeHa, MOyImuX [0 HUH pE3yJIbTaToOB
KOHIIA. BBINTOJTHEHHOH pabo-
THI.
11 | IpakTuyeckasi pagora 1. YMeTh npumeHsaTh T€o- | PeryasiTuBHbIe: PasBuBate ymeHus Cobmronats npaBmia
Peaxuymu nonHoro ooOMeHa. peTuyecKue 3HaHMA Ha OCyIIEeCTBIISIOT MOLIArOBBIi KOH- | OIIGHUBAaTh CHUTYya- TEXHUKH 0€301MacHOCTH
MIPaKTHKE, OOBSCHSITH TPOJIb TT0 PE3YIBTATY LU0 ¥ OTIEPAaTHBHO npu pabote c nabopa-
pe3ynbTatel IpoBoAUMEIX | [Io3HaBaTeabHBIE: MIPUHUMATh pelIe- TOPHBIM 000pyJOBaHH-
OTIBITOB, XapaKTEpH30- CrposT peueBoe BHICKA3bIBAHUE B | HHUE, HAXOAUTH €M ¥ XUMHYECKUMHU
A3 nosToputs § 9, BaTh YCJIOBHsI MPOTEKa- | YCTHOM M MUCbMEHHOH (hopme aJIEKBaTHBIE CIOCO- | PEaKTUBAMH, OKa3bl- 6-51
HUS peakuuil B pacTBo- | KoMMyHMKaTHBHBIE: Obl B3aMMOJICHCTBHS | BaTh INEPBYIO HOMOIIb HeIemns
pax 3JEKTPOJHUTOB 0 YYUTBHIBAIOT Pa3HbIE MHEHUS U C OJHOKJIACCHUKAMHU | MPHU OXOTax W TpaB-
KOHIIA. CTpeMATCA K KOOPAWHAIINHU pa3- BO BpeMs INpoBele- | MaX, MOJYYCHHBIX IPH
JMYHBIX TO3UINH B COTPYIHUYE- | HUSA MPAKTHUECKON pabore c peakTHBaMH
CTBE paboTHI. 1 abopaTopHBIM 000-
PyIOBaHUEM, HCCIEI0-
BaTh CBOMCTBA pPacTBO-
POB DIIEKTPOJIUTOB.
12 XUMHUYECKHUE CBOMCTBA YMeTh cOoCTaBisITh TOJI- | Pery/jsiTuBHbBIE: CTaBAT y4eO- dopMHUpPOBATH MH- UccnenoBath cBOMCTBA 6-5
OCHOBHBIX KJIaCCOB HEOp- HBIE W COKpAamIEHHbIE HYIO 33a7a4dy, ONIPEeIISIOT IIOCNIe- | POBO33PEHHE, COOT- | PacTBOPOB AIIEKTPONHU- Hezens

TAaHUYCCKHUX COG}II/IHGHI/Iﬁ B

HMOHHBIE YPABHEHMsI He-

JIOBATEIIbHOCTh TIPOMEXYTOYHBIX

BETCTBYIOLIEE CO-

TOB, OITMCHIBATH CBOM-




CBeTe TPEACTaBICHUH 00
3JEKTPOJINTUYECKON AMC-
CoLMaIlnK

A OKHCIUTEILHO-
BOCCTAHOBHTCIILHBIX PEaK-
LHSX.

A3 §9, ynp. 5; anek-
TPOHHOE IPUIIOKEHHE
(paccmoTpeTs BHmeodpar-
MEHTBl O Ka4eCTBEHHBIX
peakuusix B § 9 u 3amu-
caTb YpaBHEHHs 3THX pe-
Ak B MOHHOM ITOJTHOM
U COKpamiéHHOM BHJE).

00paTUMBIX peakIui u
Pa3BACHATE WX CYII-
HOCTb. XapaKTepu30BaTh
YCJIOBUSI TEUEHUs peax-
LU, WAYIUX A0 KOHIA,
B pacTBOpax 3JIEKTPOJIH-
TOB.

LeJIeH C y4eTOM KOHKPETHOTO
pe3ybpTaTa, COCTABISIOT TUIAH
JITOPUTM JAEUCTBUN
ITo3naBaTeabHBIE:
CaMOCTOSITEJILHO BBIICIISIOT
(GhOopMyYIHPYIOT TIO3HABATEIHHYIO
IEJTh, UCIIOJIB3YsI OOIIHEe TPUEMBI
penieHus 3anad
KoMmyHukaTuBHbIe:

KonTpons u onieHka neiictBuit
mapTHepa

BPEMEHHOMY YpPOB-
HIO Pa3BHUTHS
HAYKH, KOMMYHHKa-
THBHYIO KOMIICTEHT-
HOCTh U YBaKCHHUE
K MHOW TOYKE 3pe-
HUSI TIpH 00CyKJe-
HUM PE3yJIbTAaTOB
BBITIOJTHEHHON pabo-
TBI.

CTBAa M3y4aeMbIX Be-
IIECTB B XO0zI€ Jiabo-
pPaTOPHOTO 3KCIEPU-
MEHTa, JaBaTh OIpene-
JIEHUS TIOHATUM
«NEKTPOIUTY, «HE-
JNEKTPOJIUTY», «HOHY,
«KATUOH», «aHHOHY.
CoCTaBIIATh IIOJHBIE H
COKpaIIEHHBIE MOHHBIE
YpaBHEHUSI peakuuil
Ha NpUMEpPE CBOMCTB
OCHOBHBIX KJIaCCOB
HEOpPraHUYECKUX CO-

e TUHEHUH

13 | Tuaponus coseit. O600- 3HaTh omnpeAeIcHUe PerynsituBHbie: ®dopMHpOBaTh OT- OKCIIEpUMEHTAIIBHO
meHne o Temam «Kiac- THAPOJIN3a COJIEH. YMETh| BHOCST HEOOXOANMBIE KOPPEKTHBBI| BETCTBEHHOE OTHO- OTIPEETATh CPENy pac-
cU(UKaAUI XUMUIECKUX OTIPENETATE XapakTep B JIefiCTBHE MOCJIC €T0 3aBEPIICHNUS | IICHHE K yUCHHIO, TBOPOB.
peaknuit» u «IEKTPOIH- Cpenbl PacTBOPOB COJICH | Ha OCHOBE €r0 M ydeTa XapakTepa | TOTOBHOCTb M CIIO- 71
THYECKass JUCCOLMALMS [0 UX COCTaBy. CHENAHHBIX OIIHOOK. COOHOCTb K CaMo- PaGorars B rpynmax mo Hezels
Ilo3HaBaTe/bHbIE: paseuTHIO M camo- | BOTIPOCaM oGobmierus
/3 § 10, ynp. 2. CTPOST peyeBoe BLICKA3bIBAHUE B | 0OPa30BaHUIO. O MPpOUNCHHOMY Mate-
YCTHO¥ U MHChMEHHOH (hopme praiy
KoMMyHHKAaTHBHBIE: KOHTPO-
JIMPYIOT AEUCTBUS IapTHEPA
14 | TlpakTnyeckasi paéora 2 YMeTp npumeHsaTh T€0- | PeryasiTuBHbIe: PasBuBate ymeHus Cobmronats npaBmia
KauecTBeHHbIE peakuy Ha | peTHdeckue 3HaHWA Ha | OCyIIECTBISIOT NOIIATOBBIA KOH- | OIIEHHBATh CHUTYa- TEXHUKH O€3011acCHOCTH
HOHBI B PacTBOpE. MIPaKTHKE, OOBSCHSITH TPOJIb TI0 PE3YIBTATY LU0 ¥ ONEpaTHBHO | mpH pabore ¢ jabopa-
pe3ynbTaTel MpoBoAUMBIX | [lo3HaBaTe/bHbIE: MIPUHUMATh pelie- TOPHBIM 000pyJOBaHH-
OTIBITOB, XapaKTEpU30- CrposT peueBoe BHICKA3bIBAHUE B | HHUE, HAXOAUTH €M ¥ XUMHYECKUMHU
A.3.HosToputs 10 yueot- BaTh YCJIOBHsI MIPOTEKa- | YCTHOM M MUCHMEHHOM hopme aJIEKBaTHBIE CIOCO- | PEaKTUBAMH, OKa3bl- 7-5
HMKY MaTepuan raasel 1L HUsl peakuuid B pacTBO- | KoMMyHMKaTHBHBbIE: OBl B3aMMOJICHCTBHS | BaTh MEPBYIO MOMOIIb Heels
pax 3JEKTPOJHUTOB 0 Y4uTHIBAIOT pa3HbIe MHEHUS U C OJTHOKJIACCHUKaMHM | IPH OXOraXx M TpaB-
KOHIIA. CTpEeMSTCS K KOOPAWHALIUH Pa3- BO BpeMs NpoOBeie- | Max, IOJyYSHHBIX IMPH
JMYHBIX MO3UILHUI B COTPYJHAYE- | HHSI IPAKTHYECKOM pabore c peakTUBaMH
CTBE paboTHI. 1 abopaTopHBIM 000-
pyIOBaHUEM, HCCIIEI0-
BaTh CBOMCTBa pacTBO-
POB 3JIEKTPOJIMTOB.
15 | KonrpoabHasi padora Nel | YMeTb HCIOJIB30BATh PerynsaruBHbie: ocyniectBisilor | PopMupoBath OT- BoinonHATE 3anaHus 8-5

mo temam «Kiaccuduxa-

MOIIATOBBI M UTOTOBBIN KOH-

BETCTBCHHOC OTHO-

ONpPEICNIEHHON CJIOXK-




BBIC 3aJlaHuA

U XUMHYECKHX peak- NpHOOPETEHHBIE 3HAHMA. | TPOJb IO Pe3ybTary. LICHHE K YYCHHIO, HOCTH II0 NPOiJeHHO- HeJeIs
Ui» U «OJIEKTPONIUTHYE- TOTOBHOCTB U CIIO- | My MaTepHuany.
CKast AUCCOLHALIHS. COOHOCTB K caMo-
/3 3amaHus Her Pa3BUTHIO U Camo-
00pa30BaHUIO.
16 | IlomoxeHne HEMETAIIIOB B 3HaTh 3aKOHOMEpPHOCTH | PeryisiTuBHbIe: dopMHpOBaTh LE- CamocTosTensHas pa-
NIEPUOJUYECKON CUCTEME W3MEHEHHUs CBOMCTB 3ie- | IlnaHupyroT cBOM NEHCTBUS B CBSA- | IOCTHOE MHUPOBO3- 0oTa ¢ KHHTOH C 1Ie-
J .M. Menneneea, oomme MEHTOB B A-Tpymnmax. 3H C [IOCTABJICHHOM 3a1a4eil u 3pEHUE, COOTBET- JBI0 YTIyOJICHHUSA 3Ha- .
CBOMCTBA U CTPOEHHE aTO- | YMETh 1aBaTh XapakTe- | YCJIOBUSMU €€ PEIICHHUS CTBYIOIEE COBpE- Huit o nepuoauueckoym | A- PH3MUECKHE CBOT-
MoB. anorensl: Gpusnye- PUCTHKY 3]IEMEHTOB- Ilo3HaBaTeJabHbIE: MEHHOMY YPOBHIO 3aKoHE U mepuoauye- | CTB& TAJIOTCHOB.
CKHE M XMMUYECKUE CBOM- rajoreHoB mo ux noso- | CraBsT M GOPMYJIHUPYIOT LI U | Pa3BUTUS HAYKH. CKOW cHCTEeME XHMHU- 8-
CTBa. KCHHIO B TIEPHOJIMYE- po0JIEMBI YpoKa yecknx snementos J[, | /L0 I. Boirecnenne HEZes
CKOM Tabmuue u cTpoe- | KoMMyHHKaTHBHBIE: U. Menneneesa u TaJIoTeHaMn pyr
O/3 §12, ynp. 2, 3. Pe- | HMIO aTOMOB. AJIEKBAaTHO HCIOJB3YIOT PEYEBEIE CTPOCHMH BELIECTBA. Apyra H3 pacTBOpOB
IIeHHE 3a7ad W3 MOCOBHs cpezcTBa Juist 5pheKTHBHOTO HX COCIMHCHUM
«XuMus. 3ajauHuK C pelIeHNs] KOMMYHHKAaTHBHBIX
«ITOMOIIHHKOMY. S—9 3ana4 JInuHOCTHBIE: PasBuBaroT
— OCO3HaHHOE OTHOLICHHE K CBOMM
COOCTBEHHBIM IIOCTYIIKaM
17 | Xnop. CaoiicTBa M mpH- 3HaTh CBOICTBa XJOpa PerynsituBHble: ®dopmHpOBaTh LE- PabotaTh c TekcTOM,
MEHEHHE XJIopa. KaKk MPOCTOro BemecTBa. | Paznmyaror crocod u pe3ynbrar JIOCTHOE MHPOBO3- HaXOIUTh HPUMEPHI,
VYMeTb COCTaBIISITH U JeUCTBUS 3peHHE, COOTBET- HOATBEPKIAIOLINE
00BsICHATE ¢ ToukHu 3pe- | [lo3HaBaTe/bHbIE: CTBYIOILLIEE COBpE- TEKCTOBYI0 MH(pOpMa-
A3 § 13, ynp. 2, Tecro- HUSl OKHUCIICHWS M BOoc- | Briameror oOmmM mpuemMom pe- MEHHOMY YPOBHIO M0, HAOIIONaTh 3a 9-51
BbIC 3aJlaHUs. CTaHOBJICHUS YpPaBHEHHUs | LICHMSA 3a7a4 pa3BUTHA HAyKH. XOJIOM JKCIIEpHUMEHTA Heels
peakuuii, xapakrepuszy- | KoMMyHMKaTHBHbBIE: u obcyxnath ero. 3a-
IOIINX XUMHYECKUE JloroBapHBaroTcs O COBMECTHOI MUCHIBATh YPAaBHEHHUS
CBOMCTBa XJopa. JIeATENBHOCTH, TPUXOJS K 0011Ie- peakuuii U OOBACHATH
MY pelIeHHIO X C TOYKH 3pEHUs
OKHCJIEHHST M BOCCTa-
HOBJICHUSL.
18 | CoeanHeHHs rajJOreHOB. 3HaTh crocob momyde- ITo3naBaTenbHbIE: BocnuteiBate poc- Cobmronats npaBmia
XJ10pOBOIOPO. HHUSI XJIOPOBOAOPOJA B Bragerot o0mmM mprueMoM perie- | CHHCKYI0 TpakIaH- TEXHUKH O€30IIaCHOCTH
1a00paTopuyd U yMeTb HUS 337184 CKYIO0 WJICHTHY- npu paboTe ¢ KOH-
/3 § 14, ymp. 1, Tecto- cobupaTh €ro B TPO- KoMMyHUKaTUBHBIE: HOCTb: MATPUOTHU3M, [IEHTPUPOBAHHBIMHU 1. TlonyueHne Xj10po- 9-1
Oupky, Koidy. YmMerb JloroBapuBaroTcs O COBMECTHOIA 71000Bb U yBaXKEHHE HENCII

XapaKTepU30BaTh CBON-
CTBa XJIOPOBOAOPOAA.

JIeSITeIIbHOCTH, IPUXOJIAT K 0011Ie-
MYy PELICHUIO.

PeryasTuBHbIe:

IInanupyroT cBOM JEUCTBUS B CO-
OTBETCTBHH C IIOCTABIECHHOM 3aa-

k OTeuecTBy, UyB-
CTBO TOPJOCTH 3a
OTEYECTBEHHYIO

HayKy.

KHCJIOTaMHU, Harpepa-
TENBHBIMH TPUOOpaMHU.
Habmonate 1eMoH-
CTpaIiOHHBIE U CaMO-
CTOSITEIbHBIE OIIBITHL.
OnuceiBaTh CBOKMCTBA

BOJIOPOJIa U PacTBO-
PEHHUE €ETO B BOJIE.




Yl U YCIOBUAMH €€ peaTn3aliiu

M3y4aeMOTo BEIIeCTBa
Ha OCHOBe HaOmroxme-
HHH.

19 | XnopoBomoponnast kucio- | 3HaTh oOmue W MHIH- PeryasTuBHbIe: dopMHpOBaTh LE- CaMOCTOSITENbHO pa-

Ta U e€ comm. BU/IyaJIbHBIE CBOWCTBA Paznugatot crioco0 u pe3yibpTaT JOCTHOE MHPOBO3- 60TaTh C IETBIO
COJIIHOM KHCIIOTBHI. JIEUCTBUSA 3pEHUE, COOTBET- YTIyONleHusI 3HAHUHA O

/3 § 15, ynp. 3, 5(uHn), Ymers omnmnuate consi- | Ilo3naBaTesibHbBIE: CTBYIOLIEE COBpE- MOJy4eHHH M CBOH-

TECTOBBIE 3a/aHUS. HYI0O KHCIOTY W €€ cond | Biameror oOmmM npuemMoM perie- | MEHHOMY YPOBHIO CTBaxX XJIOPOBOIOPOAA, 10-s
OT JPYTHX KHCIIOT U HUS 337124 Pa3BUTHUS HAyKH. 0 COCTaBe, CBOMCTBAax Hemest
coei. KoMMmyHuKaTHBHBIE: U TPUMEHEHUH COJIs-

KoHTponupytoT neiicTBus napt- HOM kucnotsl. Co-
Hepa Oyro1aTh Mephl
MPE0CTOPOIKHOCTH
npu paboTe ¢ XUMHUe-
CKUMH PEaKTHBAMHU.
20 | Cepa u e€ pusznueckue 3HaTh 3aKOHOMEPHOCTH | PeryiasiTuBHBbIE: dopmuposath 1ie- CaMOCTOSITeNbHO pa-

CBOICTBA. HU3MEHEHHUsl CBOMCTB 3ji€- | IUIAHUPYIOT CBOM JIEHCTBUSA B CBSA- | JIOCTHOE MHUPOBO3- 60oTaTh C y4yeOHHUKOM
MEHTOB B A-rpyImax, 3M C [IOCTABJICHHOH 3aJa4yeil 1 3pEeHHe, COOTBET- C LeNblo yriryOJieHus
OTIpefeTICHUE TOHITHUS ycnoBusiMu ee pemerHus. [lo3na- | cTByromee cospe- 3HAaHWH O TEepHOIIYe-

A/3 § 17, ynp. 4, Tecto- AIJIOTPONHHU. YMETh Ja- | BaTeJbHbIe: MEHHOMY YPOBHIO CKOM 3aKOHE M MepH-

BBIE 3aJIaHUSL. BaTh XapaKTEPUCTUKY CTaBAT U POPMYIUPYIOT LIETH H Pa3sBUTHS HAyKH. OJIMYECKOI cHucTeMe A- AIIOTPOMIHAIE MO-
JIEMEHTOB W IPOCTHIX poOJIeMBbl ypoKa XMUMHYECKUX 3JIEMEH- AHGUKAIH CepbI. 10-5
BEILIECTB MOJArPYIIIbI KomMmyHukaTuBHbIe: toB JI. U. Mennenee- 0.2, O3HAKOMICHIE Henes
KHCJIOPOJa 10 MX MO- a/IEKBAaTHO UCIIOJIb3YIOT PEUYEBhIC Ba, CTPOCHMH Bellle- ¢ OBPAsLAMH Cebbl I
JIOKCHHIO B TMEpHOANYE- | cpeacTBa mis 3(h(HeKTUHBHOrO CTBa. oopast P
CKOIl Tabnmile M cTpoe- | PeUIeHHS KOMMYHHKATHBHBIX ZZP:{I; iﬁ (I;I}IHHX co
HHIO aTOMOB. YMETh 3aj1a4 ’

OOBSICHSTh, MOYEMY YHC-
JIO MPOCTBIX BEIIECTB B
HECKOJIKO pa3 IpeBbI-
IIaeT YUCIIO0 XHMHYe-
CKHX 3JIEMEHTOB.
21 | Xumuueckue cBOCTBa ce- 3Hate (puznyeckue u PeryasTuBHbIe: dopmupoBaHHe CaMOCTOSITeTBHO CO-

pBL XUMHUUYECKHE CBOMCTBA Pasnugatot criocob u pe3ynpraT LIEJIOCTHOTO MHPO- CTaBJIATh YPABHEHUS
cepbl. YMETh COCTaBJIATH | NEUCTBHS BO33pEHHS, COOTBET- | Peakiui, MOATBep- 11-5
yYpaBHEHHS peakuuii, IMo3naBarenbHbIe: CTBYIOIIIETO COBpE- JKTAIOIINX OKHCIIH- Hemens

/3 § 18, ymp. 3, Tecto-
BEIC 3aJIaHUS.

CoCTaBUTh NEKTPOHHYIO
cxemy «IIpumenenue ce-

MOJTBEPHKAAIOIINX OKUC-
JIUTENIbHBIE ¥ BOCCTAHO-
BUTEJIbHBIE CBOWCTBA

cephl, CpPaBHMBATh CBOM-

Biagetor o0mumM npueMom pe-
IICHHMS 33124
KomMmyHukaTHBHBIC:
JloroBapuBaroTcsi 0 COBMECTHOM

MEHHOMY YPOBHIO
pa3sBUTHS HAyKH.

TCJIBbHBIC W BOCCTAaHO-
BUTCJIbHBIE CBOMICTBa
CCpbI, CpaBHUBATH
CBOIiCTBa MMPOCTBIX




PBED» M TPOMILIIOCTPHPO-
BaTh €€ MpUMepaMHu.

CTBa MPOCTBHIX BEILECTB
Cepsl M KHCIIOPOAA,
Pa3bACHATBL 3TU CBOICTBa
B CBETE INpEICTaBICHUN
00 OKHCIHTEIBHO-

JIEATEIIBHOCTH, TIPUXOJS K 0011Ie-
MYy PEIICHUIO.

BELIECTB CEpPhl M KHC-
J0pOAa, Pa3bACHITH
9TH CBOWCTBA B CBETE
Npe/ICTaBICHUI 00
OBP

BOCCTAHOBUTEJIbHBIX
Iporeccax.
22 | CoennHeHUs cephl: cepoBO- | 3HaTH Croco0 Moyde- PeryasTuBHbIe: @opmupoBate 0T- | CaMOCTOSATETBHO CO-
J0DPOJ, cepo8o0opooHasl HUSL CEpOBOJIOpOJa B VY4UTBIBAIOT PaBIIIO B IUIAHUPO- | BETCTBEHHOE OTHO- CTaBIIATh ypaBHEHHUS
kucioma. Cyabduuabl. 71ab0paTopuu U €ro BaHHMHU M KOHTPOJIE criocoda pe- LIEHUE K YYEHHIO, peaxiuii, moaTBep-
CBOMcTBA. YMETh 3amM- | IIEHUS TOTOBHOCTh M CHO- | JKAAIOUINX CBOICTBa
CBIBaTh YpaBHEHHS pe- ITo3naBaTenbHbIE: COOHOCTH K CaMo- CEepoBOIOpPOAa, MoJe- JI. O6pasipl mpupo- 11-n
M3 § 19, ynp. 3,4, TeCTO- | akymii, xapakrepusyio- HMcnonb3ytoT ouCcK HeoO0Xo 1~ Pa3BUTHIO M CaMo- | KyJlspHbIE (OPMYIbI HBIX CYTb(QUIOB 1 HEze/Is
BBIC 3aJlaHUA. IIUX CBOMCTBAa CEPOBO- MO HHPOPMAITIH IS BHITIOTHE- 00pa3oBaHMIO. CPEIHHUX M KHCJIBIX Cynb(haroB.
J0posa, B MOHHOM BHJE, | HUS y4EOHBIX 3aJlaHUH C MCIIOIb- coneit. IIpoBomuTh
MIPOBOANTH KaueCTBECH- 30BaHUEM Y4E€OHOU JINTEPATYPHI XUMHUYECKHH IKCIIEpH-
HYI0 Peakluio Ha cyib- | KoMMyHHMKaTHBHBIE: MEHT IO paclo3HaBa-
(UI-NOHBI KonTponmpyoT neicTBue napr- HUIO CYb()UA-HOHOB.
Hepa.
23 | Oxkcup cepoi(1V). Cephu- 3HaTh cBoiicTBa cepHH- | PeryasTHBHBIE: ®dopMHpOBaTh OT- CaMocCTOSITENBHO
cTasi KHCJIOTa U €€ COJu. CTOrO Tra3a, CEepHHUCTOIl VY4YUTHIBAIOT IPaBWJIO B IUIAHUPO- | BETCTBEHHOE OTHO- COCTaBIIATh YpaBHEHUS
UCIIOTHI. YMETh COCTaB- | BaHMU M KOHTpOJIE criocoda pe- IIEHHE K YYCHHIO, peaxIuii, moaTBep-
JATh ypaBHEHHS peax- HICHUS TOTOBHOCTh M CIO- | JKAAIOUINX CBOMCTBa
A3 § 20, ynmp. 4, TeCTOBBIC | yuif, xapaxTepusyrommx | Io3HaBaTedbHbIE: COGHOCTH K CaMo- CEpHHUCTOrO ra3a u 19
3a/laHus. CBOMCTBA 3THX BelIeCTB, | Mcmonb3yoT mouck HeoOXoau- Pa3BUTHIO M CaMO- CEPHUCTON KHCIIOTHI, A
OOBSICHSITh MPUYHHY MO MH(OPMAIIUH JUI BBINONHE- | 00pa3oBaHUIO, OC- MOJIEKYJIsIpHBIE (Op- HeACIA
BBINIa/ICHUS] KUCIOTHBIX HUS y4eOHBIX 3aJlaHNH C UCHOJIb- | HOBBI 9KOJOTHYeE- MYJIbI CPEAHUX M KHC-
JOKIei, TPOBOAMUTD 30BaHHEM y4eOHOW JIUTEPaTypHI CKOH KYJbTYpBHI, neix coneit. Ilposo-
KaueCTBEHHYI0 peakuuio | KoMMyHMKaTHBHBIE: COOTBETCTBYIOLIEH JUTh XAMUYECKUI
Ha CyNb(UT-UOHBIL. KoHTponupyoT neicTBue napr- COBPEMEHHOMY SKCIIEPUMEHT IO pac-
Hepa. YPOBHIO 3KOJIOTHYE- | MO3HABAHUIO CYIb(UT-
CKOTO MBIIIJICHHUS. HOHOB
24 Oxkcup cepri(VI). Cepnas 3HaTh cBoiicTBa pa3zdas- | PerysasiruBHbIe: ®dopMupoBaTh OT- CaMOoCTOSITETLHO
KHCJIOTa U €€ COIIM. JICHHOW cepHO#l kucno- | Paznmgaror crioco0 u pe3yibraT BETCTBEHHOE OTHO- COCTaBJIAATh YPaBHEHUS | JI.o.3. KauecTBeHHBIE
Thl. YMETh 3allUCBIBATh | JAEUCTBUS LIEHUE K YYEHHIO, peaxiui, moaTBep- peakiuu Ha 12-5
/3§21, ymp. 2, 3(a). YpaBHEHHUS DPEaKIIHiA, Io3naBarTesibHBIE: TOTOBHOCTh M CIIO- JKJIAIOIIUX CBOMCTBA cynbdun-, cynbdur-u | memens

XapaKkTEepU3YIOIIUX CBOii-
cTBa pa3baBIeHHOU cep-
HOM KHCJIOTBI, U pa3b-
SICHATHb UX B CBETC
IIpEJCTaBICHUNH 00 3JIeK-

Brmagerot oOmmmM npuemMoM pe-
IICHUS 3139
KoMMyHUKATHBHbBIE:
JloroBapuBatorcs 0 COBMECTHOM
JIESITeIBHOCTH, IIPUXOJIAT K 00-

COOHOCTH K CaMo-
Pa3BUTHIO U CaMoO-
00pa3oBaHUIO.

pa30aBIeHHON CepHOU
KHCIIOTBI, U pPazbsic-
HATh HUX B CBETEC
MpeICTaBICHUH 00
3JIEKTPOJIUTUYECKOU

Cynb(ar-uoHEl B pac-
TBOpE.




TPOJIUTHYECKON IHUCCO- oieMy JUCCOLMALUHU U OKHC-
LOUALUA U OKHCIUTEIBHO- JIUTENBHO-
BOCCTAHOBHTEIIbHBIX BOCCTAHOBUTEIILHBIX
mporeccax, NPOBOAUTh nporeccax. CocTas-
KaueCTBEHHYIO PEaKIUIo JISTh MOJEKYJISpHBIE
Ha Cynb(haT-HOHBI. (GOopMyIBI CpEeHUX U
KHUCIIBIX COJIEH CEpHOU
kuciotsl. IIpoBoauts
XMMUYECKUH SKCIepu-
MEHT TI0 paclo3HaBa-
HUIO CyJb(paT-HOHOB.
25 | OkucnuTebHBIE CBOWCTBA 3HaTh CBOIiCTBa KOH- PerynstuBHbIe: JlmunoctHble. @op- | CocTaBiIATh ypaBHEHUS
KOHLIEHTPUPOBAHHOHN cep- LIEHTPUPOBAHHOU cepHoM | IInmaHupyroT cBoM nEiCTBUS B MHpPOBaTb OTBET- peakuuii, MOATBEP-
HOW KHUCIIOTHL. KHCJIOTBI M CIOCO0 eé COOTBETCTBUHM C TIOCTABICHHON CTBEHHOE OTHOLIE- JKAAIONINX CBOMCTBa
pas0aBieHHs. YMETh 3ajaueil U yCIOBUSIMH €€ peallu- HUE K yYEHHIO, IO- KOHILIEHTPHPOBAaHHON 139
OTINYATh KOHLEHTPUPO- | 3alUH TOBHOCTb M CIIO- CEpHOW KHCIIOTHI, H
A/3§ 21, ynp. 5, TectoBble BaHHYIO0 CcepHylo kucio- | Ilo3HaBaTeJbHBIE: COOHOCTh K camo- pPa3bICHATh WX B CBe- Hene
3alaHus Ty OT pa30aBlICHHOMH, Bnagetor o0mum npreMom pe- Pa3BUTHIO M CaMO- T€ TPEACTAaBICHUH 00
YCTaHABIMBATh 3aBHCH- | LICHUS 337134 00pa3oBaHMIO. OKHUCIIUTEIBHO-
MOCTb MEXJAy CBOWCTBa- | KOMMyHHMKATHBHBIE: BOCCTAHOBUTEIIBHBIX
MU CEPHOH KHCIIOTHI U KonTtponupyrot neicTBus mapr- Iporeccax.
€€ NpUMECHEHUEM Hepa
26 Pemenne pacu€rHeIX 3agad | YMeTh pematb pacuér- | PeryasTuBHbIE: ®dopMHpOBaTh OT- CamocrostensHo pac- | Pacuémmusle 3adauu 2.
HBIE 33/a4d MO ypaBHe- | OCyIIECTBISAIOT MOMIArOBbIA KOH- | BETCTBEHHOE OTHO- CMOTpPETh ANTOPUTM Boruncnennss mo  xu-
HUSIM XMMHYECKHX pe- TPOJIb MO PE3yNbTaTy IIEHHE K YYCHHIO, pemeHus 3aiadu 1o MHYECKUM ypaBHEHU-
J.3.Pemienue 3agau u3 akuuil ¢ ucnonb3oBaHu- | [Mo3HaBaTebLHBIE: TOTOBHOCTh M CIIO- YpPaBHEHUIO XUMUYE- M Macchl, 00bEMa H
«3amauHnKa C «IIOMOIIHH- | €M BEIIEeCTB, COJepXKa- Brnanerot obumm mpueMoMm pe- COOHOCTH K CaMo- CKOM peakIuu C Huc- KOJINYECTBA BEIIECTBA | 13-y
KOMY». 8—9 KiaccbDy (C. X OHpe}IeHéHHyIO ICHU 3a1a4 Pa3BUTHUIO U CaMO- IIOJIb30BAHHUEM BE- OJHOT0 U3 IMPOAYKTOB Heens
46—51) JIOJTI0 TIPUMECEH. KoMMyHuUKaTHBHBIE: 00pa30oBaHHIO. IIECTB, COAEPIKAIINX peaxmun mo Mmacce
KonTtpoaupyrot necTBus mapt- OTIpeNIeNIEHHYIO OO HCXOJTHOTO  BEIeCTBa,
Hepa. npumecei. Pemats 00béMy WM Konmde-
3aJaud JAHHOTO THMA. | CTBY BEIIECTBa, CO-
JepxKallero  ompese-
NEHHYIO JOII0 IpHUMe-
ceil.
27 | A3oT: ¢usmueckue U XUMH- | YMETh XapakTepu3oBaTb | PeryJisiTuBHbIE: ®dopMHpOBaTh 1Lie- CaMocTosITeNnbHO Ja-
geckue cBoHCTBa. OKCHIBI XAUMHWYECKHE DJIEMEHTHI [TmaHUpPYIOT CBOM NEHCTBUS B CBS- | IOCTHOE MHPOBO3- BaTh XapaKTEPUCTUKY 14-s
azota. KpyroBopoTr a3oraB | HA OCHOBaHWU WX TIO- 3H C MTOCTABIIEHHOM 3a/1a4ueil 1 3eMeHTOB VA- HCIEIIA

TIPUPOJIE.

JIO)KEHUSI B TIEpUOJIUYE-
CKOM cucTeMe U CTpoe-
HHMSI UX aTOMOB. 3HATh

ycioBusimu ee perieHus. [lo3na-
BaTeJIbHbIE:
CraBaT 1 GOpMYIHPYIOT IETH U

3pEHUE, COOTBET-
CTBYIOILIEE COBpE-
MEHHOMY YPOBHIO
pa3BUTUs HAYKU, U

TpyHIbl Ha OCHOBAaHHUU
UX IIOJIOKCHHUSA B IIC-
PHUOAMYECKON cHucTeMe




/3 § 23, ymp. 2.3.

CBOMCTBa a30Ta. YMETh
OOBSICHATh IPUIHHY XH-
MHUYECKOM MHEPTHOCTH
a30Ta, COCTaBIATH ypaB-
HEHUSI XUMHYECKUX pe-
aKIUii, XxapakTepu3yro-
IIMX XUMHUYECKUE CBOM-
CTBa a30Ta, U pasbsic-
HATHh MX C TOYKH 3pe-
HUS TIPEICTaBICHUHA 00

poOJIEMBI YpoKa
KoMmyHukaTuBHbIe:
AJICKBaTHO HCIIOIB3YIOT PEUCBBIC
cpenctea s 3G HEeKTUBHOTO pe-
IICHUST KOMMYHUKATUBHBIX 33124

KOMMYHHKaTHBHYIO
KOMIICTEHTHOCTD B
OOIIEHUN U COTPYI-
HHUYECTBE CO CBEPCT-
HUKaMH.

U CTPOEHHS aTOMOB.
PaccmarpuBath Xumu-
4YeCKHe CBOMCTBA a30-
Ta C TOYKH 3PCHUS
NPEe/ICTaBICHUA 00
OKHCITHTEIBHO-
BOCCTAQHOBUTEIBHBIX
npoueccax. O6CyxaaTh
posib a30Ta B IPHPO-
Ie.

OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
mporeccax.
28 | AMmmuaxk. 3HaTh MexaHU3M o0Opa- | PeryiasTuBHbIe: ®dopmupoBaTh LE- CocTaBIATh CXEMY
30BaHUS MOHa aMMoHWUs, | [ImaHMpYIOT CBOM NEHWCTBHSA B CBS- | JIOCTHOE MHPOBO3- 00pa3zoBaHUsT MOHA
XMMHUYECKHE CBOWCTBA 31 C IOCTaBJICHHOH 3a1adeii u 3pEHHE, COOTBET- aMMOHHUS. XapakTepu-
§ 24, ynp. 1, tectoBbie amMMuaka. YMeTh Co- ycnoBusiMu ee perenus. [lo3na- | cTByromee coBpe- 30BaTh (hU3MUECKHE
3a/lanus. CTaBJIITh YPAaBHCHUS pe- | BaTeJIbHbIE: MEHHOMY YPOBHIO CBOMCTBA aMMHaKa Ha
aKIWiH, XapaKTepH3ylo- CraBst 1 GOpMYIHPYIOT LENU U Pa3sBUTHS HAyKH. OCHOBE HaOIIONECHUS
IIMX XUMHYECKHe CBOH- | IpoOIeMbl ypoka JIEMOHCTPAIIMOHHOT O
CTBa aMMHaKa, U pa3b- KoMMyHuKaTHBHBIE: OTIBITA IOJTY4EHUS aM-
SICHATh UX C TOukHu 3pe- | KoHTpoiupyroT necTBus mapt- muaka. OOBSICHATH pe- 14-s
HUS TIPeJCTaBICHUN op6 Hepan Y b aKIUU TOPEHUS aMNII)I/Ia- A. Toxyserne ammua- He e
. Ka U €ro paCTBOpEHHE
JMEKTPOIUTHUECKONH JuC- Ka B KHCJIOpOAE H B BOJE.
COLMAIMM M OKHCIIH- OKHCJICHUS KHCIIOpPO-
TEJILHO- JIOM B TIPUCYTCTBHUH
BOCCTaHOBUTEIBHBIX KaTajau3aTopa ¢ TOUYKH
nporeccax. 3pEeHUs TPeJICTaBICHUH
00 OKHCIHTEIBHO-
BOCCTaHOBUTEIBHBIX
npoueccax. CamocTos-
TeIbHO PaboTaTh C
Y4eOHHUKOM.
29 IpakTnuyeckas padora 3. YMeTs monydaTh am- PerynsituBHbIe: ®opmupoBath koM- | CobimtonaTh npaBmiIa
INomyyenne amMmuaka u MHUaK peaknueil MOHHOro | IInmaHupyroT CBOM AEHCTBUS B CBS- | MyHUKaTUBHYIO TEXHUKH O€30I1acCHOCTH
HU3y4YEHHUE €ro CBOWCTB. oOMeHa W JIOKa3bIBaTh 3 C TIOCTABJICHHOM 3a7aueil u KOMIIETEHTHOCTh B npu pabote ¢ madopa- 155
OOILIEHNU U CO- HEACIIA

/3 moBTOpUTH § 24,

OIIBITHBIM l'lyTéM, qTo
CcOOpaHHBIA Ta3 — aM-
MHAaK, aHaJ’IHSHpOBaTB
pe3yJIbTaThl OIBITOB U
JieaaTh 0000IIaroIIre

ycioBusiMu ee perieHus. [lo3na-
BaTeJIbHbIE:

CraBaT u GOpMyIHPYIOT LETH U
po6JIeMBI ypoKa
KoMMyHHKAaTHBHBIE:

TPYIHHUYECTBE CO
CBEPCTHUKaAMH B
nporiecce y4eOHO-
HCCIIeJOBATEIbCKOM

TOPHBIM 000PYIOBaHH-
€M W XUMHYECKHUMH
pEeaKTHBaMH, OKa3bl-
BaTh IEPBYIO IIOMOIIIH
IIPH 0XOTaX W TpPaB-




BBIBOJIbI.

AJICKBAaTHO UCIIOJB3YIOT PEUYEBBIC
cpencrea s 3 (HEeKTUBHOTO pe-
IICHNS] KOMMYHHKATHBHBIX 337124

JACATCIIBHOCTH.

Max, IMOJYyYCHHBIX IPH
pabore c peakTUBaMH
u 1abopaTopHEIM 000-
pyZLOBaHUEM, HCCIENO-
BaTh CBOMCTBa aMMHa-
Ka.

30 | Commn amMMOHHS. 3HaTh KaueCTBCHHYIO PeryasTuBHbIe: @opmupoBath KoM- | COCTaBISATH ypaBHEHUS
peaknuio Ha HOH aMMo- | [ImaHMpyIOT cBOM IEHCTBUS B MYHHUKATUBHYIO XUMHUYECKUX PEaKIHH,
HUSl. YMEThb COCTaBIATH | CBSI3U C OCTaBJICHHOM 3alayeil 1 | KOMIIETEHTHOCTh B XapaKTepU3yIOIUX
A/3 § 26, ymp. 5, TectoBbIe ypaBHEHHs] XUMHYECKUX | yclOoBHUsMHU ee pemenus. [lo3na- | oOmenun u co- XMMHUYECKHEe CBOUCTBA .
3alaHuA. peakuui, XapakTepusy- BaTeJIbHbIE: TPYJIHUYECTBE CO cojiel aMMOHUS, U JL.o.4. ]3u3aHMOHeH_ 155
IOIIMX XUMH4YecKue cBoi- | CtaBsT ¥ (OPMYIUPYIOT LIENU U CBEpCTHUKAMH B Pa3bICHATH UX B CBETE CTBHC COJICH AMMOHHA | Henerns
CTBa coJiell aMMOHHS, U pobJIeMbl ypoKka npouecce y4eOHO- IpeJCcTaBICHU 00 €O HeTosanmH
Pa3bIACHATH UX B CBETE KomMyHuKaTHBHBIE: HCCIIEAOBATENCKON | JIEKTPOIUTUIECKON
npeacTaBiueHuil 00 31ek- | KoHTponupyroT neficTBus napt- JeATEILHOCTH. mucconmanun. [IpoBo-
TPOJIUTHIECKON JIHCCO- Hepa JIITh XUMUYECKHH
IHALIH. SKCTIEPUMEHT
31 | A3oTHas KuCIOTA. 3HaTh cTpoeHHe Moiyie- | PeryasiruBHBbIE: dopmupoBaTh Ie- W300paxkaTb CTpYKTYp-
KyJIBl a30THOH KHCIJIOTBI. | yYHUTBHIBAIOT IPABWJIO B ITAHUPO- | JIOCTHOE MHPOBO3- Hyto (opmyny a3oT-
YMeTh OOBACHATH, Y€MY | BaHMM M KOHTpOJIE CIIOCO0a pele- | 3peHHe, COOTBET- HOH KHCIIOTHI, OIIpe-
PaBHBI BaJCHTHOCTh HUS CTBYIOIIIEE COBpE- JIETSITh BAJICHTHOCTh U
/3§ 27, ynp. 4(6), 6, aToMa a30Ta M €ro cTe- | pasjM4aroT CIOco0 U pe3yibTar MEHHOMY YPOBHIO CTEIICHb OKHCIICHUS
TECTOBBIC 3aaHusA ICHb OKMCJICHHSI B MO- JIeHCTBUS Pa3BUTHA HayKH. aToMa a30Ta B MOJIE-
JeKyne a3oTHOM kucio- | Ilo3HaBaTenbHBbIE: KyJe a30T-HOH KHCIO-
Thl. YMETh COCTaBJIATh UCIIOJIb3YIOT MMOUCK HEO0OXOIUMOi Tel. OOCyX)maTh 00-
YpaBHEHHUS XUMHUYECKUX | MH(OpPMAINM AJIs BBITOJTHEHUS e CBOMCTBAa KHCIIOT
peakuui, jnexamux B y4eOHBIX 33JaHUH C UCTIONIB30Ba- Ha IpUMEpe CBOMCTB 16-s
OCHOBE TPOW3BOJICTBA HUEM y4eOHol nmutepatypbl, Kom- paz0aBiIeHHON a30THOM He e
A30THOW KHUCIIOTHI, H MYHHMKATHBHBIE: kucinoTel. OreHHBaTh
Pa3BICHATH 3aKOHOMEP- | KOHTPOJHMPYIOT ACHCTBHE MapT- MIPaBUIBHOCTD BBIOJI-
HOCTH WX MPOTEKaHMS. Hepa JI0rOBapHBalOTCs O COB- HeHusl y4eOHOH 3ana-
MECTHOH JeATeTbHOCTH, IPUXO- yn. PaccmatpuBath
JIAIT K 001IEMY PEIICHHIO XMMUYECKHE PeaKIUU
MPOMBIIIJIEHHOIO MO-
JydeHus: a30THOHN
KHCJIOTBI C TOYKH 3pe-
HUSL OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX
MIPOIIECCOB.
32 OxucnuTensHble CBOUCTBA 3HaTh OKUCIIUTEIbHBIE PerynsituBHble: ®dopMHpOBaTh Lie- ConocTaBisTh CBOIi-

16-s




a30THOW KHCIIOTHI. CBOWMCTBA a30THOM KHC- | IUIAHUPYIOT CBOU JCHCTBUA B JIOCTHOE MHPOBO3- cTBa pa30aBIeHHONW M Henens
JOTBL. YMETh COCTABIIITH | COOTBETCTBHH C TIOCTABICHHOMN 3peHHe, COOTBET- KOHIICHTPHUPOBAaHHOMN
YpaBHEHMS peakLuil 3a/1a4eil U yCIIOBUSIMU €€ pealn- CTBYIOILIEE COBpE- A30THOM KHCIOTHI.
/3§27, yp. 3, 4(a). MEXAy pa30aBICHHON W | 3aluu MEHHOMY YPOBHIO XapakTepu3oBaTh
KOHLIEHTPUPOBaHHOU IMo3naBarenbHbIe: Pa3sBUTHUS HAyKH. CBOHCTBa BEIECTB B
A30THOI KHUCIOTOH M BJIaZICIOT OOIIMM IIPUEMOM pelie- X0Ze J€MOHCTpAIHOH-
MeTaIaMu, OObSCHATh HUS 337124 HOTO JKCIIEPUMEHTA.
UX B cBeTe mpescraBie- | KoMMyHMKATHBHBIE: Hcnonb3oBaTh MeTOA
HUH 00 OKMCIMTENFHO- | KOHTPOJUPYIOT IEHCTBHS NapT- 9JIEKTPOHHOTO OanaHca
BOCCTAHOBHTEIIEHBIX Hepa IIPH pacCTaHOBKE KO-
Tporeccax. 3¢ PUIIEHTOB B ypaB-
HEHHUAX OKHCIUTEIHHO-
BOCCTAaHOBUTEIEHBIX
peakuui.
33 | Conmm a30THOW KHCIIOTHI 3HaTh KauyeCTBEHHYIO PeryasiruBHble: dopmupoBaTh Iie- CocTaBnsaTh ypaBHEHHS
XuMus B CEIBCKOM XO- peaxIuio Ha HUTpPAT- TUTAHUPYIOT CBOM JCHCTBUS B JIOCTHOE MHPOBO3- peakuii pa3iIoKeHUI
3stiicTBe. A30THBIC YHOO0- HWOHBL. YMETh OTIHMYaTh | COOTBETCTBHH C IIOCTABICHHOM 3peHHe, COOTBET- HUTPaTOB. OOBACHATH
pEeHUSL. CONTM A30THOW KHCIIOTHI | 3aJa4yei U YCIOBHSIMH €€ peal- CTBYIOIICE COBpE- KadeCTBEHHYIO peak-
OT XJIOPHIOB, CYIb(}aToB, | 3aIu MEHHOMY YPOBHIO M0 Ha HUTPAT-HOHBI, 06 ) 17-5
cy1phumoB U Cynbhu- IMo3naBarenbHbIe: pa3BUTHS HAayKH, M | OTJIMYATh COJM a30T- A. Obpasus! npHpox He e
/3§ 28, ymp. 3. TOB. YMETh COCTaBJISATh BIIQ/ICIOT OOIIIUM IIPUEMOM pellie- | OCHOBBI JKOJIOTMYE- | HOM KHUCIOTBHI OT XJIO- HpIX HHTDATOB U
YPaBHEHHUs DPEaKLUM HHS 337129 CKOH KYJIbTYpBL. pHIOB, Cynb(haToB, pocaros.
pa3I0XKEeHUsI HUTPATOB. KoMMmyHuKaTHBHBIE: cynbhuIoB U CyIbhU-
KOHTPOJIMPYIOT IEHUCTBUSA NapT- TOB, OOBSCHATH KPy-
Hepa TOBOPOT a30Ta B MpH-
pone
34 | ®ocdop: puznueckue u 3HaTh aJUIOTPOIIHBIE PeryasiTuBHbIE: dopmupoBaTh OT- XapakTepu3oBarth
XMMHUUYECKHUE CBOMCTBA. Moaudukanmu dochopa, | IIAHUPYIOT CBOU JICHCTBYS B BETCTBEHHOE OTHO- dochop Ha ocHOBaHUM
Kpyrosopot ¢ochopa B CBOMCTBa O€70ro 1 Kpac- | CBSI3U C TIOCTaBJICHHOM 3a7aueli U | IIeHHe K YYCHHIO, €ro TIOJIOKEHUS B
MIPUPOJE. Horo ¢ochopa. YMeTh YCIOBUSAMH €€ PELIeHUs TOTOBHOCTh U CIO- | HEPHOIUYECKOH cucTe-
COCTaBIISATh YPaBHEHUS IMo3HaBarenbHbIE: COOHOCTH K camo- me [I. U. Menneneesa.
XAMHYCCKHUX PEAKIIHA, CTaBAT U POPMYIHUPYIOT LIETH U Pa3BUTHIO U CaMoO- WzyuaTth cBo¥icTBa 17-s
A/3 § 29, ynp. 3, Tectosble XapaKTepU3yIOUINX CBOK- | MpoOIeMBbl ypoka 00pa3oBaHMIO. 6enoro M KpacHOro Hemens

3alaHusl.

cTBa (ocdopa.

KomMyHukaTHBHBIC:
aJIeKBaTHO UCTIONB3YIOT pEUeBbIe
cpencrra s 3 HEeKTUBHOTO
pemeHnst KOMMYHHUKaTHBHBIX
3a1a4

¢dochopa. CocraBiarsb
YpaBHEHHSI XHMHUYE-
CKHMX peakLUi, Xapak-
TEPU3YIOIIUX CBOMCTBA
dbocdopa Kak OKHCIHU-
TeNlst U Kak BOCCTAHO-
BHUTEJIA, U OOBSACHATH
HX C TOYKH 3PEHHS




OKHCJINUTCIIbHO-

BOCCTaHOBUTEIBHBIX
MPOLIECCOB
35 | Coenunenus ¢ocopa: ok- | 3HaTh CBOWCTBa OKcuzaa | PeryssiTuBHbIE: @opmupoBaTh KOM- | 3alHCBHIBATH yPABHCHUS
cun docdopa (V), opro- ¢dochopa(V) u docthop- | mIaHUPYIOT CBOU IEHCTBHS B MYHHKaTHBHYIO peaxnuii, XapakTepH-
¢dochopHas KucIOTa U ee HOM KHCIOTBI. YMETh CBS3M C [TIOCTABJICHHOM 3a1a4€il © | KOMIIETEHTHOCTb B 3YIOLIUX CBOMICTBa
com. @ocdopHble ynodpe- | cOCTaBIATH ypaBHEHUS YCIIOBHSAMU €€ PEIICHUS oOIIeHNN U co- okcuna ocdopa(V)
HUSL. peaknuii, xapakrepusy- | [lo3HaBaTe/bHbIE: TPYIHUIECTBE CO KaK KHCJIOTHOTO OK-
IOMINX XUMHUYECKHUE CTaBAT U POPMYJIUPYIOT LEIH U CBEPCTHUKAMHU B cuna. Paborars B
cBolicTBa okcuaa oc- npoOJieMbl ypoka npouecce yueOHOH napax.
A/3 § 30, ymp. 3. ¢dopa(V) u dochopHoit KoMMyHuKaTHBHBIE: JICSITETIBHOCTH.
KHUCIIOTBI, U Pa3biCHATH | aJIeKBaTHO UCTIOJB3YIOT pEUEBBIC 18-s
UX B CBETE MpeACTaBie- | cpeacTBa st 3 (GEKTHBHOTO Hees
HUH 00 3JIEKTPONUTHYE- | PEHICHHUS KOMMYHHKAaTHBHBIX
CKOW IHCCOLMALNH H 3amaq
OKHCIIUTEIHHO-
BOCCTaHOBUTEIBHBIX
mpomneccax, MPOBOANTH
Ka4eCTBEHHYIO PEaKIHIO
Ha doctar-uoHsl. [lonu-
MaThb 3HA4YCHHEC MHHC-
pPAIBHBIX yIOOpeHuil as
pacTeHui.
36 | Yruepon, ¢usnueckne YMerh Xapaktepu3oBaTh | PeryssiruBHbIe: dopmupoBaTh 1ie- CaMOCTOSITeIbHO Xa-
cBOWCTBa. Aniomponus XMMHUUYECKHE AJIEMEHTHI TUIAHUPYIOT CBOU JICWCTBHS B JIOCTHOE MHPOBO3- paKkTepu3oBaTh dJe-
yenepooa: aimas, pagum, IVA-rpynmel Ha OCHOBa- | CBSI3U C MOCTaBJICHHOM 3a7aueid 1 | 3peHUe, COOTBET- MeHThl [VA-rpynmsi
KapOuH, gyniepensi. HUHM MX TIOJIOKEHHUS B YCJIOBUSIMU €€ PEelIeHHs CTBYIOII[EE COBpE- Ha OCHOBaHMH TMOJIO-
nepuonudeckoi cucreme | Ilo3HaBaTeJbHbIE: MEHHOMY YPOBHIO KEHUsT UX B IEPUO- J. Mogenu xpucrai- 18-
/3 § 31, ymp. 4. U CTPOEHHS HMX aTOMOB. | CTaBAT U GOPMYJIHMPYIOT LEIH U pa3BUTHSl HAyKH, U | JUYECKOH cuUcCTeMe M JIMYECKNX PeMETOK HENCIIA
HNmets npencraBiieHue poOJIeMBI ypoKa KOMMYHHUKAaTHUBHYIO CTPOEHHMsI UX ATOMOB. anMasa u rpadura.
00 amnoTponHbIx Mogu- | KoMMyHHKaTHBHBIE: KOMITETEHTHOCTh B IMpocaymare u obcy-
¢$uKanusax yriepona. a/IeKBAaTHO UCIIONB3YIOT peUeBble | OOLIEHUH CO JIUTh TIPE3EHTAIMH O
cpeacTsa A 3 PEKTUBHOTO CBEPCTHHKAMH. ¢dynnepeHax u rpa-
penIeHust KOMMYHUKaTHBHBIX ¢ene.
3a1a4
37 XuMHUYeCKre CBOWCTBA 3HaTh cBoiicTBa mpocTo- | PeryiasaTuBHBIE: ®dopMupoBaTh OT- OOBSCHATD SBICHUC
yriaepoja. ro BemecTBa YTJId, pas3MyaroT Crocod U pe3ysbTar BETCTBEHHOE OTHO- ajicopOIMu Ha OCHOBE 19-5
ercTBUA LIEHHE K HEnet

AMETh TIpECTaBIECHUE
00 aacopbuuu. YMerhb
COCTaBJIATh ypaBHEHUS
XUMUYECKUX PEaKIMii,

ITo3naBaTejibHbBIE:
BIIQJICIOT OOIIIUM MPUEMOM pellie-
HHSA 331249

YUEHHUIO, TOTOB-
HOCTb U CIIOCO0-

JIEMOHCTPAIIIOHHOTO
skcnepumenTa. Co-
CTaBJIATh YPaBHEHHUS
XUMUYECKUX PeaKlni,




/3§ 32, yop. 3,7, Tecro-
BBIC 3ajaHU.

XapaKTePU3YIOMINX XH-
MHUYECKUE CBOWCTBA Yr-

Jeposa Kak BOCCTAaHO-

BUTENII M KaK OKUCIIMTE-
.

KoMMyHUKaTUBHBIE:
JIOTOBApPHUBAIOTCS O COBMECTHOM
JIESITeTHHOCTH TOJT PYKOBOJICTBOM
YUUTEINS

HOCTh K CaMOpa3BH-
THIO © CaM000pa3o-
BaHHIO.

XapaKTepU3yIOIINX
CBOMCTBa yriaepoaa
KaK OKHCIHTENS U Kak
BOCCTAHOBUTEIS, U
OOBACHATH UX C TOY-
KU 3pEHUs OKHUCIH-
TENbHO-

BOCCTaHOBUTEIBHBIX
MIPOLIECCOB.
38 | CoenuHeHwus yriaepoja: 3HaTh CTpOCHHE U CBOH- | PerynaTHBHBIE: dopmuposath 1ie- N300paxkaTb CTpyKTYp-
okcup yraepoaa (II). Yrap- | ctBa okcupa yriepo- pas3nuyaroT crnocod u pe3yabTaT JIOCTHOE MHUPOBO3- Hyto (opmyny okcuna
HBIA ra3, CBOWCTBa, (u- na(Il), ero nmeiictBue Ha | IEHCTBUS 3peHue, COOTBET- yraepona(Il). Pasbsc-
3MOJIOTHYECKOE JICHCTBUE OpraHu3M 4YeJloBeKa. IMo3naBarenbHbIe: CTBYIOIIIEE COBpeE- HATH JIOHOPHO-
Ha OpraHu3M. YMeTh COCTaBIATH ypaB- | BIAACIOT OOLIMM NPHEMOM pelie- | MEHHOMY YPOBHIO aKIENTOPHBIH MeXa-
HEHUS XMMHYECKHX pe- | HHA 3a1ad pasBUTHS HAYKH, HU3M 00pa30BaHUsA
J/3 § 33, ynp. 2, TeCcTOBBIe | aKIMH, XapaKTEpU3YIO- KoMmmyHukaTuBHbIe: LIEHHOCTHOE OTHO- MOJIEKYJIBl OKCHJIa yI-
3a7aHuA. IIAX CBOMCTBa OKCHIA JIOTOBapHMBAIOTCS O COBMECTHOM IIeHHE K 37I0pPOBO- nepoxa(ll), mexanusm 19-51
yraepona(Il). JIEATEILHOCTH 110l PyKOBOACTBOM | My M 0e30macHOMY | AEHCTBHUS OKCHAA yT- Hees
YaUTeINsA 0o0pasy >KU3HH. nepona(ll) Ha >xuBBIC
YcBoeHue mnpaBuil opranusmsel. CamocTo-
WHJMBHYaJIbHOTO M | SITENbHO paborarh ¢
KOJUIGKTMBHOTO 0€3- | KHHUTOML.
OTIaCHOTO TOBeJe-
HUSl B 4pe3BblUali-
HBIX CHUTYyalusX,
YTPOSKAIOLINX KU3HA
1 3]I0pPOBBIO JIIOZAEH.
39 | Okcun yrinepona 3HaTh cBoiicTBa okcuzpa | PeryasiruBHbIe: ®opmupoBaTh KOM- | CaMOCTOSITENIBHO pa-
(IV).Yrnekucmbiit ras. yrnepona(IV), xaue- YYMTBIBAIOT IIPABUJIO B IJIAHUPO- | MYHUKaTUBHYIO 6oTaTh C y4yeOHUKOM. A. Obpasuer npupos-
VYronpHas KHCIOTAa U e CTBEHHYIO PEaKIHIO Ha BAaHHMH M KOHTPOJIE CII0c00a pellle- | KOMIIETEHTHOCTh B | Pa6oTaTh B mapax. HBIX KapbOHaTOB 1
comu. Kpyrosopor yrie- YTJIEKHCIIBIN Ta3. YMeTh | HuS OOIIeHnN U Cco- Jloka3pIBaTh KHCIIOT- CHITNKATOB.
pola B HpHUpOJE. JIOKa3bIBaTh XapaKkTep KoMMyHHUKATHBHBIE: TPYIHUYECTBE CO HBII XapakTep OKCHIA
OKCH/Ia, 3aIHCHIBAThH KOHTPOJIMPYIOT IEHCTBHE MapTHE- | CBEPCTHUKAMHU. yrnepona(IV), nposo- 202
JLo.5. KaduecTBeHHas Heest

A/3 § 34 yop. 3, § 35.ynp.7

yYpaBHEHHS peakuuii,
XapaKTepU3yIOLIUX

CBOICTBa KHCJIOTHBIX
OKCUIOB. 3HATh CBOH-
CTBa YIOJIbHOW KHCJIOTHI.
YMeTh coCcTaBIATh ypaB-
HEHUSl peakLUl, Xapak-

pa. PeryasTuBHble:

pa3IMYaroT CIOCO0 U Pe3yNIbTaT
JIeUCTBUS

Ilo3naBaTte/ibHbIE:

BJIAJICIOT OOLTNM IIPHEMOM perie-
HUS 33724

KoMMmyHuUKaTUBHBIE:
JIOTOBapHUBaIOTCS O COBMECTHOM

JIUTh Ka4eCTBEHHYIO
PEaKIUIo Ha OKCHI
yraepona(IV), cobmo-
JIaTh IpaBuja TCXHU-
K1 6€301IaCHOCTH TIPH
MIpOBEICHUN J1abopa-
TopHOro omsita. ITpo-
BOJIUTH KA4YCCTBCHHYIO

peakuysi Ha YIJIEKHC-
JIBIA Tas.

JL.o.6. KauecTBeHHas
peakust Ha KapOoHaT-
HOH.




TEPU3YIOLINX IIpeBpalie-
HHEe KapOOHAaTOB B THI-
poxapboHaTel U 00part-
HO, MPOBOAUTH Kaue-
CTBEHHYIO PEaKkIMI0 Ha
KapOOHaT-MOHBI.

JIEeATEIIBHOCTH, MPUXOJISIT K 001IIe-
MYy PEILICHUIO

peaknuio Ha kapOoHaT-
nouel. CoOronaTh
mpaBuia 0e30macHOCTH
npu padoTe ¢ KUCIOo-
TaMU. XapaKTepus3o-
BaTh CBOICTBa Be-
IIECTB B XoJe J1abo-
paTopHOTO 3KCIEpH-
MEHTAa.

40 | Npakruyeckas padora 4 | YMeTh noiaydath U coOu- | PeryasiTuBHbIe: PazBuBare ymeHus Co0umonats npasuia
[onyuenue oxcupa yr- | paTh okcua yriepona(IV) | ocyIIecTBISIFOT HOIIArOBbIH KOH- | OLEHHBATh CHTYya- TEXHUKH O€30I1acCHOCTH
nepona(lV) u usydeHue B yaboparopuu M JOKa- | TPOJb IO PE3yIbTaTy IIUI0 ¥ ONEpaTUBHO | mpu pabore c sabopa-
ero coictB. Pacro3HaBa- | 3bIBaTh Hanuuue AaHHO- | [lo3HaBaTeabHbIE: NpUHAMATB pelle- TOPHBIM 000PYJOBaHH-
HHE KapOOHATOB. ro ra3a. YMeTb pacmo- | CTPOST peueBOE BHICKA3bIBAHWE B | HHUE, HAXOAUTH €M W pPEaKTHBaMH, 20-5
3HaBaTh COJM YTOJIHOHM | yCTHOH M MMCBMEHHOH (opme aJIeKBaTHBIC CIIOCO- | OKa3bIBaTh IIEPBYIO
KHCJIOTHI. KoMMyHHUKATHBHbBIE: OBl B3aMMOJICHCTBHA | TIOMOILIb IIPU 0XKOTax HeACTA
/3 noBTopuTh § 34 YUYUTBHIBAIOT Pa3HbIe MHEHHS U C OJHOKJIACCHUKAMHU | M TpaBMaX, CBSI3AHHBIX
CTpEeMATCS K KOOPAWHALUH Pa3- BO BpeMs IpOBeAe- | C peakTHBaMH M Jia-
JMYHBIX TTO3ULHUI B COTPYIHNYE- | HHSI NPAaKTHICCKOH 6opaTopHBIM 000pyHO-
CTBE paboThL. BaHHEM, HCCIIEIOBATh
CBOMCTBA M3y4acMbIX
BEILIECTB.
41 | Kpemnuii u eco coedune- 3HaTh cBOMCTBA KpeMHus, | [lo3HaBaTeJbHbBIE: Pa3BuBare ymenuns JlaBath 0OmIyIO Xa-
HUsL. okcuna kpeMHISI(IV), BEIOMpatoT Hanbonee 3pPeKTuB- | OIEHUBATH CHTYya- PaKTEpUCTUKY KpeM-
NPUYUHY pa3inuyus Qu- | Hble COCOOBI pelIeHus 3a1ad, LU0 U ONIEPAaTMBHO | HHMS HAa OCHOBaHWHU
/3 § 37, ymp. 3, TecToBble | 3UYECKHUX CBOMCTB BBIC- | KOHTPOJHPYIOT U OIICHUBAIOT MPO- | IPUHUMATDH pellle- €ro TOJIOKEHHS B
3a1aHus. LIMX OKCHUJIOB YIJIEpOAa | LEecC M Pe3yJbTaT JesTeIbHOCTH HHE, HaXOIHUTh MepHoIn4ecKor Taob-
§ 38, ymp. 5 U KpeMHUS. YMETh CO- WCIOJIB3YIOT IOUCK HEOOXOIUMOH | aJieKBaTHBIE CIIOCO- | JIUIE U CTPOCHUS €ro
CTaBJISITh YPABHEHUS XU- | WH(OpPMALWU JUIs BBITIOJHEHUS Obl B3auMojeiicTBUsS | atoma. CaMOCTOsITElNb-
MHUUECKHX PeaKiyid, Xa- | y4eOHbIX 3a/laHHi C MCIIOJIb30Ba- | C OJHOKJIACCHUKAMH | HO COCTaBJATH ypaB- 21-51
PaKTepU3yIOLUIUX CBOM- HHEM Y4eOHOM JINTEepaTyphl, BJIa- | BO BpeMs INpoOBele- | HEHHS XUMHUYECKHX A. Obpasuer npupos- Heest

CTBa KPEMHHs, OKCHUIAA
kpemuusA(1V).3naTh
CBOMCTBAa KpEMHHEBO
KHCJIOTBI, Ka4eCTBEHHYIO
pPEeaxIuio Ha CHIJIMKATHI.
YMeTh COCTaBIATH
YpaBHEHHSI XUMUYIECKUX
peakuuii, XapaxkTepusy-
IOLUX CBOMCTBA KpeM-
HUEBOM KUCJIOTHI U €€

JICIOT OOIIMM PUEMOM pPEIICHUS
3ajgau

KomMyHukaTHBHBIC:
JIOTOBAapHUBAIOTCSA O pacHpezene-
HUH QYHKIMA 1 poJIeH B COB-
MECTHOU JeSITeTbHOCTH YIHUThI-
BAalOT pa3HbIe MHEHUS U CTPEMST-
sl K KOOPJMHAITUH PA3INIHBIX
MO3UIINHI B COTPYAHUYECTBE J10-
rOBapHBaOTCsl O COBMECTHOU

HUSI CAMOCTOSITEITb-
HOW paboTHL.

peakuui, xapakTepu-
3YIOLIUX CBOMCTBA
KpEMHHUSI U OKCHZA
kpemansA(1V), u 00b-
SICHATh HUX C TOYKHN
3pE€HUA OKHCIUTEIIBHO-
BOCCTAaHOBUTCJIIbHBIX
MIPOIIECCOB U DJIEKTPO-
JINTUYECKOU JUCCOLH-
anuu. XapakTepuso-

HBIX KapOOHATOB H
CHITUKATOB.




COJICH.

JESATEILHOCTH 1Ol PyKOBOACTBOM
YIUTEIS

BaTh CBOMCTBA KpeM-
HHEBOH KHCIIOTHI U €€
coieii. CaMOCTOATENb-
HO COCTaBIISITh ypaB-
HEHUS XUMHYECKHX
peakuui, xapakTepu-
3yIOIIUX CBOWCTBA
KPEMHHUEBOM KHCIOTHI
u eé coiei, u 00bBsiC-
HATHh TH PEaKIHU C
TOYKH 3PEHUS DJICK-
TPOJUTHUYECKON nHC-
COLIMALMH.

42 | Ilpakruyeckass padora 5 | YMeTp NpuUMEHATH Teo- | PeryasiTuBHbIE: PasBuBate ymeHwns CoOmonars npasuia
Pemenne skciepumen- perndeckue 3HaHMA Ha | OCYIIECTBISIOT HOIIATOBHIM KOH- | OIEHHBATh CHUTYa- TEXHUKH O€30ITaCHOCTH
TAJIBHBIX 3a/1a4 110 TeMe MIPaKTHKE, OOBSICHATH TPOJIb TIO PE3YIBTATY LU0 ¥ OTEpaTWBHO | mpH pabore ¢ mabopa-
«Hemeramnsr IV-VII rpynn | pesynbratel npoBoguMeix | [lo3HaBaTeabHbIE: MIPUHUMATh pelle- TOPHBIM 000pyJOBaHH-
U UX COCANHEHUI OTIBITOB CrposT peueBoe BHICKA3bIBAHUE B | HHUE, HAXOAUTH €M ¥ XUMHYECKUMHU 21-s
YCTHOH 1 MMCBMEHHOH (opme aJIeKBaTHBIC CIIOCO- | PEaKTHBaMHM, OKa3bl- He e
/3 noBToputs § 37,38 KoMMyHuKaTHBHBIE: Obl B3aMMOJICHCTBHS | BaTh IMEPBYIO NOMOIIb
YUUTBHIBAIOT pa3Hble MHEHHS U C OJTHOKJIACCHUKaMHM | IPH OXOTax M TpaB-
CTpEMSATCS K KOOPAWHALIUH Pa3- BO BpeMs IIpOBe/e- | Max, MOJYYEHHBIX MpU
JIMYHBIX MO3ULHUI B COTPYJAHUYE- | HHUS HPAKTHYECKOM paboTte ¢ peakTHBaMH
CTBE paboThI. 1 abopaTopHbIM 000-
pyAoBaHUEM
43 | O0oOueHre Mo Teme 3HaTh CTpOCHHE aTOMOB | PeryasiTHBHBIE: dopmupoBaTh Iie- Pabortars mHIMBHITY-
«Hemeramiboy. HEMETaJJIOB, U3MEHEHHE | BHOCST HEOOXOJNMbIE KOPPEKTHBBI| JIOCTHOE MHPOBO3- IbHO W B TpyIIax.
CBOWCTB MPOCTHIX Be- B JIEWCTBHE MOCIIE €r0 3aBEPIICHUs | 3pEHUE, COOTBET-
LIECTB HEMETAJJIOB M WX | HA OCHOBE €r0 y4eTa C/IeNIaHHbIX | CTBYIOIIEE COBpE-
JU3 TIoiroToBUTECS K KOH- | coequuennii B 3aBHcnMO- | omnGok. Ilo3HaBaTeabHble: MEHHOMY YPOBHIO
TPOJIBHOH paboTe MO TEeME | cth OT 3apsajga sAapa CTPOSIT PEYEBOE BBHICKA3bIBAHUE B | PAa3BUTHUSl HAyKH, U 29
«Hemeramsn. aTOMOB HEMETAJIJIOB. YCTHOH M MMCbMEHHOH (opme KOMMYHUKaTHBHYIO Hejlﬁ-:T}I

VYMeTb 0O0BSACHATH CBO-
CTBa HEMETAJUIOB U UX
COCIMHCHUH B CBETE
MIpeaCTaBICHANR 00
OKMCJIUTEILHO-
BOCCTAHOBUTEIILHBIX pe-
AKIUSIX M DJICKTPOJIUTH-
YEeCKON IUCCOINAIINH.

KomMmyHukaTHBHBIC:
KOPPEKTUPYIOT AE€HUCTBUS MapT-
Hepa

KOMIIETCHTHOCTD B
OOILEHNH U COTPYA-
HHYECTBE CO CBEPCT-
HUKaMH B IIPOIECCe
y4eOHOU JesITelNhb-
HOCTH.




44 KoHTpoabHas paGora YMeTh HCIIOJIB30BATH PerynsatuBHbie: ocyuiectBisilor | PopMupoBaTh OT- CaMOoCTOSITEeTbHO BEI-
Ne2 mo teme «Hemeran- NpHOOPETEHHBIC 3HAHMSA. | ITOLIATOBHIH M UTOTOBBII KOH- BETCTBEHHOE OTHO- | IOJIHATH 3aJaHUsd 995
JIBI». TPOJIb TI0 PE3yJIbTATy LICHHE K YYCHHIO, OIpeieNéHHOM CII0XK-
TOTOBHOCTH M CIIO- | HOCTH IO TIPOHIEHHO- HeaeA
COOHOCTH K camo- My MaTepuaiy
N1/3 3ananns Het PasBUTHIO U CaMo-
00pa30BaHUIO.
45 | Ionoocenue memannos 6 YMeTs npuMeHsATh 3Ha- | PeryasiTUBHBIE: dopMHpOBaTh LE- XapakTepHus3oBaTh Me-
nepuoouueckoll cucmeme HUSL O METaJUIMYEeCKOi NPUHUMAIOT ¥ COXPAHSIOT yueb- | JIOCTHOE MHPOBO3- TaJUTBl Ha OCHOBAaHUH
XUMUYECKUX DNIeMEHMO8 CBSI3U JUISl pa3bsICHEHUS HYIO 3a/1a4y, TJIaHUPYIOT CBOH 3pEeHue, COOTBET- UX TIOJIOXKEHHs B Te-
.U Menoeneesa. O6wue | GU3MIECKUX CBOMCTB Me- | JEHCTBUS B COOTBETCTBHU C TO- CTBYIOILIEE COBpE- PUOINYECKON CUCTEME
@usuueckue ceolicmea me- TaJlIOB. CTaBJICHHOM 3a7]a4ell ¥ yCIOBHA- | MEHHOMY YPOBHIO U CTPOGHHS HX aro-
mannos. MM ee pean3aniu pa3sBUTHUS HAayKH. MOB. OOBSCHATH 3a-
ITo3naBaTeibHbBIE: KOHOMEPHOCTH H3Me- 23-g
UCIIONB3YIOT 3HAKOBO — CUMBO- HEHHS CBOKCTB Me- JL.o.7. Usysenne 06- HeTens
/3 § 39, ymp. 4, TecToBbIC JTMYECKUE CPENICTBA Tannos mo mepuomxy u | PaslOB MCTAIIOB.
3a71aHu, KomMmyHukaTuBHbIe: B A-rpynmnax. Hc-
APTyMEHTHPYIOT CBOIO ITO3HLHIO HOJIB30BaTh MpHOOpe-
U KOOPAWHUPYIOT €€ C MO3ULIUH TEHHBIC 3HAHHS O
MapTHEPOB B COTPYAHUYECTBE METaUTMYECKOH CBS3U
OIIPEIEISIOT CBOIO JTMYHYIO 10~ JUIsl pa3bsCHEHUsS (Hu-
3UIIUIO, aJIcKBaTHYIO auddhepeH- 3UYECKUX CBOMUCTB
LIUPOBAHHYIO CAMOOILIEHKY CBOMX METaJIOB.
yCIIEXOB B yuebe
46 | Memanivl 6 npupode u 06- YMeTh OOBACHATH cHo- | PeryiasiTHBHbBIE: dopmupoBaTh Ie- OtpabateiBaTh
wue cnocobwbl ux NoyYeHus. | coObl MOJYYSHHs METal- | yYUTBHIBAIOT MPABUIIO B IUIAHUPO- | JIOCTHOE MHPOBO3-
JIOB C TOYKM 3pEHUs BAHUU U KOHTpOJIE CII0co0a fieii- | 3peHue, COOTBET- HABBIKH COCTABIICHIA
HpejcTaBieHuit 06 cTBUA CTBYIOIIEE COBpE- YPaBHEHUHM OKHUCJIN-
A/3 § 40, ynp. 3. OKHCITUTENBHO- Ilo3HaBaTeJabHbIE: MEHHOMY YDPOBHIO TCIBHO-
BOCCTAHOBUTEIbHBIX HCIIOJIB3YIOT TIOUCK HEOOXOAMMOI | pasBuTus Hayku, u | BOCCTAHOBHTCIBHBIX 23-
nporeccax. UHOOPMALUM 17151 BLIIOIHEHUS KOMMyHHKaTHBHyro | PEaKlil. Pemars pac- Henew
y4eOHBIX 3aIaHUH C UCTIONB30BA- | KOMIIETEHTHOCTD B HCTHBIC 3aa9H.
HHEM y4eOHOU IuTepaTyphl OOIIIEHUH U COTPYI-
KoMMyHuKAaTHBHBIE: HHUYECTBE CO CBEPCT-
YUHUTBHIBAIOT pa3Hble MHEHHS U HUKaMHU B Ipoliecce
CTpPEMSITCS K KOOPIAUHALUMY pa3- y4eOHOIl meaTens-
JMYHBIX TTO3ULUI HOCTH.
47 OO0mme XMMUYECKHe CBOM- YMeTh MoJab30BaThCs PeryasituBHbIe: dopmupoBaTh 1ie- 3anuchIBaTh ypaBHEHUS TL.0.8. Bsanmoeii- 245
CTBa METAJUIOB: PEAKIHMHU C | JJIEKTPOXHUMHUYECKHM MOCTaHOBKa y4eOHOM 3a/1a4n Ha JIOCTHOE MHPOBO3- peakiuii, XxapakTepu- o
CTBUEC MCTAJZIOB C Heaels

HEMeTauIaMH1, KUCIIOTaMH,
consamu. BoccTanoBuTesb-

PAIOM HanpsKEHUN Me-
TaJJIOB, COCTaBIIATH

OCHOBE COOTHECEHHUSI TOTO, YTO
M3BECTHO M YCBOCHO , i TOTO, YTO

3peHHe, COOTBET-
CTBYIOIIIEE COBpeE-

3y}0HII/IX XUMHUYCCKHUC
CBOMCTBa METAJIIOB C

pacTtBOpaMu COJIeH.




HBIE CBOMCTBA METAJLIOB.
Dnexmpoxumuieckuti pso
HANPAXHCEHUT MEMALNos.

A/3 § 41, yop. 3.

YpaBHEHHSI XUMHUYECKHX
peakuui, XapakTepusy-
IOIIUX CBOMCTBA MeTal-
JIOB, U OOBSICHSATH CBOM-
CTBa METAJNIOB B CBETE
MPECTaBICHUN 00
OKHCIUTEIBHO-
BOCCTAHOBHUTEIbHBIX
mpoleccax.

eI1le HEM3BECTHO
ITo3naBartenbHbIC:

BBIJIBIDKCHHUE THIIOTE3, UX 000CHO-
BaHME, JOKA3aTEIbCTBO
KoMMmyHuKaTHBHBIE:

YUYacTBYIOT B KOJUIEKTUBHOM 00-
CYXKJICHUH ITPO0IIEeM, NPOSIBISIIOT
AKTHBHOCTb BO B3aUMO/ICHCTBUH
JUISL pEIICHUS] KOMMYHHUKATHBHBIX
Y TTIO3HABATEIbHBIX 33712,
(hopMHUPYIOT YMEHUS HCIIOIB30-
BaTh 3HAHUSA B OBITY

MEHHOMY YPOBHIO
Pa3BUTHS HAYKH.

TOYKH 3PCHHS OKHC-
JIMTENBHO-
BOCCTaHOBHUTEIIBHBIX
npoueccoB. Cobiro-
JaTh MpaBUIa TEXHHU-
K 0€30I1acHOCTH IpHU
pabore ¢ abopaTtop-
HBIM 000pyIOBaHHEM
U XUMHYECKUMH peak-
THBaMIL.

48 | CruiaBsl. 3HaTh COCTaB U CTpOE- PeryasTuBHbIe: ®dopmHpOBaTh LE- CpaBHHMBATh METaIIbI
HUE CIUIaBOB, OTJIMYHE MIOCTaHOBKA y4eOHOMW 3a/1a4n Ha JIOCTHOE MHUPOBO3- U CIUIaBbI
/3§ 42, ynp. 2. CIUIABOB OT METAJLJIOB. OCHOBE COOTHECEHMSI TOTO, YTO 3pEHUE, COOTBET-
YMeTh 00BSICHATD, MOYe- | W3BECTHO M YCBOGHO , U TOTO, YTO | CTBYIOLIEE COBpE-
My B TEXHHKE IIHUPOKO | eIlle HEU3BECTHO MEHHOMY YPOBHIO
HCTIONB3YIOT CILIABHI. ITo3naBaTenbHbIE: pa3BUTHs HAayKU.
BBIIBIDKEHUE THIIOTE3, UX 000CHO- 24-5
BaHHUE, 10Ka3aTeIbCTBO HEACIA
KoMMyHuKaTHBHBIE:
Y4YacTBYIOT B KOJUIEKTUBHOM 00-
CYXKJICHUH MIPO0IIEM, IPOSBISIOT
AKTUBHOCTb BO B3aUMOJACHCTBUH
JUI pelIeHns KOMMYHHKATUBHBIX
U N03HAaBaTEIbHbIX 337134,
(hopMHPYIOT YMEHHUS HCIIONIB30-
BaTh 3HAHUSA B OBITY
49 [Ilenounble MeETAIBL. YMerp xapakrtepuszoBaTb | PeryJjsiTuBHbIE: ®dopMupoBarh OT- Xapakrepus3oBarh I0-
IIeJIOYHbIE METAJUIBl HA | IUTAHHPYIOT CBOU JACHCTBHS B BETCTBEHHOE OTHO- JIOKEHHE IIETIOYHBIX
OCHOBaHMH UX TOJ0XKeE- CBSI3U C NTOCTABJICHHOM 3a7aueil 1 | IIeHHe K y4eHHIO, METaJUIOB B TEPHOIH-
/3§43 (no c. 153), yop. | yugs HNEPUOIUYECKON YCIIOBUSIMU €€ PEUICHUS, YUUTbl- | TOTOBHOCTb U CIIO- 4yeckoW Tabiuue u
1, TecroBbie 3aaHus TabJIUIIE U CTPOCHUS BAIOT NPABIJIO B IUIAHUPOBAHUU B | COOHOCTh K CaMo- CTPOEHHE HX aTOMOB.
aTOMOB, COCTaBISTbH KOHTPOJIE CIIOC00a peIIeHNs 00pa3oBaHMIO. OtpabarbiBaTh yMEHHE B . 25-g
YPaBHEHUS pEeaKIuii, Ilo3naBaTenbHbIC: 3allUChIBATh ypaBHE- A. Bsanmozneicreue Hemens

XapaKTEePU3YIOIINX CBOM-
CTBa IUEJIOYHBIX MeETaj-
JIOB, U OOBSICHATh WX B
CBETE MpeACTaBICHUN 00
3JIEKTPOJIUTUYECKOU JHUC-
COLMAllMA U OKHUCIIH-
TEIbHO-
BOCCTaHOBUTEJIbHBIX

CTaBAT U POPMYITUPYIOT

LIETIN ¥ TPOOIIEMBI YpOKa UCTIOJb-
3YIOT IOMCK HEOOXOAMMOW WH-
(hopmariy 171 BBIOJTHEHHS
y4eOHBIX 33JaHUH C UCTIOIB30Ba-
HUEM y4eOHOU JIUTepaTypsl
KoMMyHuKaTHBHBIE:
aJICKBATHO UCIIOJIb3YIOT PEUYEBbIC

HUSI peakIuii, XxapaKre-
PU3YIOLINX XUMHUUE-
CKHE CBOMCTBA IMIENI0Y-
HBIX METaJlIOB

IICJIOYHBIX METAJIJIOB
C BOJOMH.




nporeccax.

cpencra 11t 3 (HEKTHBHOTO
peLICHUsS] KOMMYHHUKATHBHBIX
3a]]a4 YUYUTHIBAIOT pPa3HbIC MHE-
HUS U CTPEMSITCS K KOOPIUHAIIUU
Pa3IMYHBIX TO3HIUI B COTPY/-
HUYCCTBE

50 | CoennHeHUs IMIEIOYHBIX VYMeTh XapakTepu3oBaTb | PerysasiTuBHbIe: dopmupoBaTh OT- OtpabarbiBaTh yMEHHE
METaJJIOB. N3MEHEHHE OCHOBHBIX IUIAaHUPYIOT CBOM JIEHCTBHS B BETCTBEHHOE OTHO- COCTaBJIATh ypaBHEHHSA
CBOMCTB OKCHAOB U CBSI3M C ITOCTABJICHHOMW 3a/1aueii 1 | IIEHHWEe K yYCHUIO W | peakuuil, XxapakTepH-
THJPOKCHJIOB ILEJIIOYHBIX | YCIOBHUSMH €€ PEIICHNUS, YYUThl- | KOMMYHUKATUBHYIO | 3YIOIIMX XUMHYECKHUE
A/3 § 43, ynp. 3 METAJVIOB C YBEJIWYECHH- | BAlOT NPABUJIO B IUIAHUPOBAHUM U | KOMIIETEHTHOCTD. CBOWCTBa OKCHIOB U
€M 3apsaa sapa aToOMOB | KOHTPOJIE CIIOC00a pemeHns THAPOKCUIOB INEJIOY-
METaJIOB, OOBSACHATH IMo3HaBarenbHbIE: HBIX METaJUIOB C TOY-
CBOHCTBA 3THX COEAMHE- | CTABAT U POPMYIUPYIOT KN 3pEHUS] OKHCIIHU-
HUH B CBETE MPEACTaB- | LETH U MPOOJIEMBI ypOKa HCTIOJNb- TENBHO- . 25-5
JIEHUH 00 OKHUCIUTED- 3YIOT MOUCK HEOOXOAMMOMN MH- BOCCTaHOBHUTEJIHLHBIX M. O6pasup! Ba)KvHeH' Hees
HO-BOCCTAHOBUTENBHBIX | (hOpMALMHK /1JIs1 BBIIOJIHEHHS TpoleccoB u 3ekTpo- | [HX COCAMHCHNN
nporeccax. y4eOHBIX 3aaHHUI C HCIIONB30BA- JTUTHYecKoi auccomu- | HATPHA, Kallii
HHEM Y4eOHOU JIUTepaTyphl anuu
KoMMmyHuKaTHBHBIE:
aJIeKBaTHO HCTIONB3YIOT peueBbIe
cpenctpa s 3pHeKTUBHOTO
penIeHUsI KOMMYHHUKaTHBHBIX
33124 yYUTHIBAIOT Pa3HbIe MHe-
HUSL ¥ CTPEMSITCS] K KOOPHHALMN
Pa3IMYHbIX TTO3UNNI B COTPY-
HHYECTBE
51 | LlenouHo3emMenbHBIE Me- YMeTh XapakTepu3oBaTh | PeryjasTuBHbIE: dopmupoBaTh 1ie- OTtpaboTka yMeHUH
TAJUTBI U UX COEJIMHEHUS. aneMeHThl [[A-Tpynisl Ha | IUIAHUPYIOT CBOU JICHCTBYS B JIOCTHOE MHUPOBO3- 3aIlUCHIBATh ypaBHE-
OCHOBAHHMH MX MOJIOXKE- CBSI3M C TIOCTABJIEHHOM 3aa4ell U | 3pEHUe, COOTBET- Hus peakumii, xapak- | /. B3saumoneiicTeue
HUS B IEPUOUUYECKON YCIOBHUSMH €€ PCUICHUS, YUUThI- CTBYIOIIEEC COBpE- TEPU3YIONIMX XUMHUYe- | WIETOYHO-3EMENBHBIX
A/3 § 44, ynp. 3, tecro- TabJIUIIE U CTPOCHUSA BAaIOT NPABIJIO B IUIAHUPOBAHUU U | MEHHOMY YPOBHIO CKHE CBOICTBa Iie- METaJIOB C BOJIOM.
BBIC 3a/laHHUf, aTOMOB. YMETh COCTaB- | KOHTpOJIE CIIOCO0a peueHus pa3BUTHA HAyKW, U JIOYHO3EMETIBHBIX Me- OGpasipl BaKHEHIIHX
JISITh YpaBHEHUS peak- Ilo3naBaTenbHbIC: KOMMYHHMKAaTUBHYO TaJJIOB C TOYKH 3pe- NPUPOAHBIX COCAMHC- 26-5
§ 45, ymp. 4, recrosoe UM, XapaKTEepU3yIOUIUX | CTaBAT U POPMYIUPYIOT KOMITETEHTHOCTb B HUSI OKHCIIUTENBHO- HUIi MAarHus, Kajblus, | HEACIH

3aJaHuc .

CBOWCTBA KaJbIIMsSI U €r0
CcoeIMHEHUH, U 00BsIC-
HATh WX B CBETE MpE-
CTaBIICHUA 00 JIIEKTpPO-
JINTUYECKOU JHUCColHa-
U1 W OKHCIIUTCIIBHO-
BOCCTAHOBUTCJIIbHBIX
mporeccax. 3HaTh Kade-

LeTN ¥ TPOOIIEMBI YpOKa UCTIOJb-
3YIOT IOMCK HEOOXOMMOW WH-
(hopmariy 171 BBIIOTHEHUS
yueOHBIX 33/IaHUH C UCIIOIb30Ba-
HUEM y4eOHOU JIUTepaTypsl
KoMMyHuKaTHBHBIE:

aJICKBATHO UCIIOJIb3YIOT PEUYEBbIC
cpencraa s 3 (HEeKTHBHOTO

OOILEHNH U COTPYA-
HHYECTBE CO B3pPOC-
JBIMH U CBEpPCTHH-
KaMH.

BOCCTAHOBHUTEIbHBIX
MIPOLIECCOB U DJIEKTPO-
JINTUYECKOH JTHCCOIH-
alyH.

JL.0.9. O3nakoMIIeHrE
CO CBOWMCTBAMH H
NpEeBpaICHUSIMA Kap-
OOHATOB W THAPOKAp-
OOHATOB.




CTBEHHYIO PEaKIHIO Ha
HOHBI KaJbL¥s.3HATh,
geM OOyCIIOBJIEHa XECT-
KOCTb BOJIbl. YMETh
Pa3bsCHATH CIOCOOBI
yCTpaHeHUs KECTKOCTH
BOJIBL.

pPeUICHUA KOMMYHUKATUBHBIX
3a1a4 YUYUTBIBAIOT Pa3HbIC MHE-
HUA U CTPEMATCS K KOOpANHAINN
Ppa3JIMYHbIX MO3UIUH B CoTpyAa-
HHUYCCTBC

52 | AnroMuHHHA. YMeTb COCTaBIATH PeryasTuBHbIe: dopMHpOBaTh LE- OTpabaTbeIBaTh HABBIKH
YPaBHEHUS XUMHUECKUX | INITAHUPYIOT CBOU AEUCTBUS C JIOCTHOE MHUPOBO3- COCTaBJICHUSI ypaBHe-
J/3 § 46, ymp. 1 TecToBBle | peakuuii, XapakTepusy- | IOCTaBJICHHOI 3a1auell u ycio- 3peHHe, COOTBET- HUI OKHCIHUTENbHO-
3a7aHus IOIMX OOLIMe CBOWCTBA | BUSIMHU €€ PEIICHHUS, OLICHUBAIOT CTBYIOIIEE COBpe- BOCCTAHOBUTEIILHBIX
QTIOMHHUS, OOBSICHATDH MIPAaBUIBHOCTD BBINOJIHEHUS JieH- | MEHHOMY YPOBHIO peakmii. O6CyXIaTh
9TH pEaklUh B CBETE CTBUS pa3BUTH HAayKd, U | I€MOHCTpAIlOHHBIH
NIPEACTaBICHUN 00 Ilo3naBaTenbHbIE: KOMMYHUKATHBHYIO sKcriepuMeHT. OnUChl- | J7, B3aumogpeiicTBre
OKHUCIIUTEIBHO- CaMOCTOSITENIBHO BBIIENSIOT U KOMIIETEHTHOCTb B BaTh CBOMCTBA M3Y4Ya- | aqiOMHHHUS C BOJIOIL. 261
BOCCTaHOBUTEILHBIX (hopMyIHPYIOT TO3HABATEIHEHYTO OOIICHUN U COTPYI- €MBIX BEIIECTB. O6pa3ibl BaKHEHIINX HEeACA
mponeccax. 1eTIb, UCTIONB3YIOT O0IIMe Mpre- | HUYECTBE CO CBEPCT- IPUPOIHBIX COCIUHE-
MBI PELIeHUs 33134 HUKaMH B IIpoLecce HUH aTIOMHHUS
KoMmmyHukaTuBHbIe: y4eOHOH aesTelnb-
JIOITyCKalOT BO3MOXHOCTb pa3- HOCTH.
JIMYHBIX TOYEK 3PEHUS, B TOM
qHcie He COBIAJAIOIINX C UX
COOCTBEHHOW M OPHEHTHPYIOTCS
Ha TIO3UIIMIO TapTHepa B o011e-
HUU U B3aUMOJEHCTBUU
53 | AmdorepHOCTh OKCHIA U VYMeTh AOKa3bBaTh aM- | PeryasiTuBHbIe: dopmupoBaTh Ie- OTtpabaTeIBaTh HABBIKU
THJIPOKCUA ATIOMHUHHS. (oTepHbIi XapakTep IUTAHUPYIOT CBOU JAEUCTBUS C JOCTHOE MHUPOBO3- MPOBEICHUS XUMHUYe-
COEIUHEHUS, COCTAaBJIATh | IOCTABICHHOH 3aa4ell U ycio- 3peHHe, COOTBET- CKOT0 JKCIIEPHUMEHTA.
YpaBHEHHsI COOTBET- BUSIMU €€ PELICHUS, OLICHUBAIOT CTBYIOLIEE COBpE- Co0umonars npasmia
/3§47, yop. 4 CTBYIOIIMX XMMHUYECKHX | MPABMJILHOCTH BBIIOJIHEHUS JeH- | MEHHOMY YPOBHIO TEXHUKH O€30I1acHO-
peakmii ¥ OOBICHATH CTBUS pa3ButHus Hayku, W | cTH. IIpakTHuecku JL.o.10. Tlonyuenne
ux B cBere npexacrasie- | Ilo3naBaresibHbIE: KOMMYHHUKAaTUBHYIO JIOKa3bIBaTh amdorep- | IMAPOKCHIA alTrOMM- 27-5
HUIl 00 3JEKTPOJIUTHYE- | CAMOCTOSITEIBHO BBIACISIOT U KOMIIETEHTHOCTD B HBI XapakTep OKCH- HU M B3aUMOJCH- Henenst

CKOH JTMCCOIIMAIIAH.

(opMyIUpyIOT O3HABATENBHYIO
11eJ1b, HCTIOJB3YIOT 00IIue IpHe-
MBI PEHICHUA 3a1a4
KoMMyHuKaTHBHBIE:
JIOIYCKarOT BO3MO>KHOCTB pa3-
JIMYHBIX TOYEK 3PCHUS, B TOM
4HCIIe He COBNAJAIOIINX C UX
COOCTBEHHOW M OPHEHTHPYIOTCS

OOIIEHNH U COTPYI-
HUYECTBE CO CBEPCT-
HUKaMH B TIPOIIECCE
y4eOHOU JesITelNb-
HOCTH.

JIOB M THIIPOKCH]IOB
amoMuHMs. ONKCHI-
BaTh M3ydaeMble Be-
mecTBa B XOJe Mpo-

BCACHUA XHMHYCCKOI'O

IKCIICPUMCEHTA.

CTBHUEC €TI0 C KHCJIO-
TaMH H IICJIIOYaMH.




Ha TIO3WIIMIO MTapTHepa B o01Ie-
HUHU U B3aUMOJIENCTBUU

54 | XKemneso. 3HaTh CTPOEHHE aTroMa PeryasTuBHbIe: @opmuposate 1me- | OtpabaTpIBaTh yMEHHE
xKeresa, (pU3NUECKHE U [TnanupyroT CBOM NEHCTBHS C JIOCTHOE MHPOBO3- COCTaBJIATh ypaBHEHHS
XMMHUYECKHE CBOMCTBA MOCTaBJIEHHOI 3a7a4ell u ycio- 3pEeHUe, COOTBET- peakLuii, Xxapakrepu-
M3 § 48, ymp. 2, TECTOBBIC | sxeesa. YmeTh paszmbsic- BUSIMU €€ PEIICHUs, OLICHUBAIOT CTBYIOIIEE COBpe- 3YIOIIUX XUMUYECKUe
3a7aHus. HSTBH CBOMCTBA JKeJie3a B | MPABMJIBHOCTD BBIIOJIHEHUS JIeH- | MEHHOMY YPOBHIO CBOMCTBa Jeje3a ¢
CBETE IIpEACTaBICHU 00 | CTBHS pa3BUTHS HAyKH, U | TOYKH 3PEHHS OKHC- JI. O6pasipl pyj1 Kete- 7.
OKHCIIUTEIIBHO- IMo3naBarenbHbIe: KOMMYHUKaTUBHYIO | JINTEIBHO- 3. 1
BOCCTaHOBUTEIbHBIX MPO- | CaMOCTOSTENbHO BBIACISIOT U KOMIIETEHTHOCTD B BOCCTAHOBHUTEIBHBIX HeneIt
[leCcax W JIJIEKTPOIHUTH- | (OPMYIHPYIOT IIO3HABATEIbHYIO | OOIICHUH U COTpyn- | mpormeccoB. Camoctos- | Cxxuranue xenesa B
YECKOW JHCCOLMAIINH. 1eTIb, UCTIONB3YIOT O0IKe Iprue- | HUYECTBE CO CBEPCT- | TENBHO paloTath ¢ KHCJIOPOJIE M XJIOPE.
MBI pEIICHNS 3a1a4 HUKaMU B TIpoIecce | y4eOHHKOM
KommyHukaTuBHbIe: y4eOHOH aesTelb-
JlonyckaroT BO3MOXKHOCTb pas- HOCTH.
JIMYHBIX TOYEK 3PCHUS, B TOM
YHCIIe HE COBITAAAIOIINX C UX
COOCTBEHHOM.
55 | CoenuHeHHs Kemes3a U UX 3HaTh cBoiicTBa coenu- | PeryasiruBHbIe: dopmupoBaTh Iie- OtpabatbiBaTh KCIIE-
CBOICTBA:: OKCUJIBI, TUJI- Henuit Fe(Il) u Fe(Ill). | IlmanupyroT cBoM AeHCTBUS C JIOCTHOE MHUPOBO3- PUMEHTAJIBHBIE yMe-
poxcuabl u conu xenesa(ll YMeTh cOCTaBIAThH MIOCTaBJIEHHOH 3aj1a4eil U ycIo- 3peHue, COOTBET- HUs, COOJIIOJATh Mpa-
u IIT). Koppo3uss MeTannoB | ypaBHEHHs COOTBET- BUSIMH €€ PEIICHHUS, OIICHHUBAIOT CTBYIOIIIEE COBpE- BWJIA TEXHHUKH Oe€3-
U CHOCOOBI 3aIIUTHI OT CTBYIOIIMX pEAaKIUi B MPaBHJILHOCTH BBITIOJIHEHUS JIeH- | MEHHOMY YPOBHIO onacHoctd. Otpaba-
KOpPPO3HH. CBeTe MpeacTaBieHnit 00 | CTBHsA pasBUTHS HAYKH, TBIBaTh YMEHHE 3allu-
UIEKTPOIUTHYECKOH nuc- | [To3HaBaTenbHbIE: KOMMYHUKaTHBHYIO | CBHIBaTh YpaBHEHUS
/3§49, ynp. 3, TecToBbIE | COLUMALUMU U OKHCIIHU- CaMOCTOSITENBHO BBIACISIOT U KOMIIETEHTHOCTh B peakuui, xapakTepu- JL.o.11. KauecTBEeHHbIE 28-s1
3aaHus. TEJILHO- (hopMyTHPYIOT TO3HABATEIbHYIO | OOIIEHWH M CO- 3YIOIIMX XUMHYECKHE | peakuyd Ha HOHBI He e
BOCCTaHOBUTEJBHBIX 1[eJIb, UCIIOJIB3YIOT OOIINE ITpUe- | TPYAHUUYECTBE CO cBoiictBa coenuHenuii | Fe?* u Fe¥*
nporeccax. MBI pelIeHus 3a1a4 CBEPCTHHKAMHU U ’kKejeza ¢ TOYKH 3pe-
KoMMmyHuKaTHBHBIE: B3POCIIBIMH. HUSI OKUCIIUTENIBHO-
JlonyckaroT BO3MOXKHOCTb pas- BOCCTaHOBHTEIIbHBIX
JIMYHBIX TOYEK 3PEHUs, B TOM MIPOIIECCOB U 3JIEKTPO-
YHCIIe He COBNAIAIONINX C UX JUTUYECKOH Jancconu-
COOCTBEHHOM. aiuu. CaMocCTOsITeNb-
HO paboratb c yueo-
HHUKOM.
56 | IlpakTuyeckas pa6ora 6 | YMeThb NPUMEHITh Teo- | PeryjsiTuBHbBIE: PasBuBate ymeHus CobmroaTh mpaBmia 28-51
Pemenne skcrepumen- peTHYecKre 3HaHHS Ha OcCyIeCTBISIOT MOMAaroBelii KOH- | OLEHUBAaTh CUTYya- TEXHUKH O€30I1acHOCTH Heest

TaJIbHBIX 3aJa4 II0 TEMC
«Metamibl U UX COCIMHC-
HU).

MIPaKTHKE, OOBSICHITDH
HaOIONECHUS U PEe3ylib-
TaThl IPOBOJUMBIX OIIbI-

TPOJIb IO PE3YyJbTaTy
ITo3naBaTennHbBIE:
CtposT peueBoe BbICKa3bIBaHHE B

U0 U OIIEPATHBHO
NPpUHUMATL pelie-
HHUEC, HaXOJIUThb

npu pabore c nabopa-
TOPHBIM 000pPYyJOBaHH-
€M ¥ XUMHYECKUMHU




/3 moBTopuTH § 49

TOB, XapaKTepU30BaTh
YCIIOBHSL TEUCHHS peak-
LU{A 10 KOHLIA B pacTBO-
pax dJIEKTPOJIUTOB.

YCTHOW ¥ TIMICBMEHHOH (opMme
KoMmyHukaTuBHbIe:
YYHUTHIBAIOT pa3HbIE MHEHHS U
CTpEMSTCS K KOOPAWHALIUH Pa3-
JIMYHBIX MTO3ULUI B COTPYIHUYE-
CTBE

aJeKBaTHBIE CIIOCO-
OBl B3aMMOJIEHCTBHS
C OIHOKJIACCHHUKAMH
BO BpeMsl IpOBele-
HUS TIPAKTHYCCKOM
paboTsL.

peaKTHBaMH, OKa3bl-
BaTh MEPBYIO IIOMOIIb

OpH OXOraXx W TpaB-

Max, MOJYyYCHHBIX MPH
paboTe ¢ peakTUBaAMH
n 1abopaTopHBIM 000-
pyIOBaHHEM, HCCICIO-
BaTh CBOIICTBA H3y4a-

€MBIX BELICCTB.

57 | O6obmaromuil ypok mo O06001mKUTh 3HAHUS 110 PeryasiruBnble: dopmuposath 1ie- OtpabarbiBaTh YMEHHS
Teme «MeTauibny Teme «MeTauibny BHocsT He00X0IMMBIE KOPPEKTH- | JIOCTHOE MHPOBO3- IO 3aIMCH ypaBHEHUN
BBI B JICHCTBHE TIOCIIE €0 3aBep- | 3pEHHE, COOTBET- XUMHYECKHX PEaKIHi,
J/3 IloBToputh TEMy «Me- LIEHUS HAa OCHOBE €T0 U y4eTa CTBYIOILIEE COBpE- pELIeHuIO 3a1a4 110
TaJbel». TIOATOTOBUTECS K XapakTepa cIeJaHHBIX OIIHOOK MEHHOMY YPOBHIO Teme «MeTautbD) 29-s1
KOHTpPOJIbHOI pabore. KoMMyHHKATHBHBIE: KOHTPO- pa3BUTHUSI HAYKH, Hemens
JMPYIOT JEUCTBUS apTHepa KOMMYHHKATHBHYIO
KOMIICTCHTHOCTD B
OOIIeHUN U Co-
TPYIAHUYECTBE CO
CBEPCTHUKAMU U
B3POCIIBIMH.
58 | KourpoubHasi paGora Ne3 | YMeTh HCIIOIB30BaTh PerynstuBHbie: ®dopMHpOBaTh OT- CaMOCTOSITENNBHO BBI-
no Teme «MeTaib». NPHOOPETEHHBIE 3HAHUA. | OCYLIECTBISIOT HTOTOBBIM U MO- | BETCTBEHHOE OTHO- | IOJHATH 3aIaHHs 29-5
IIArOBBIA KOHTPOJIB IO Pe3yJibTa- | MICHHE K YYCHHIO, ompeeNnéHHON CI0XK-
Ty T'OTOBHOCTb H CIIO- HOCTHU IIO HpOfI}IeHHO- Henemt
A1/3 3ananus Het IMo3HaBaTebHBIE: CTPOST B COOHOCTh K CaMo- My Marepuaiy.
MICbMEHHOH (opme. Pa3BUTHIO U CaMo-
00pa3oBaHUIo.
59 | CtpoeHue OpraHMYeCKUX 3HaTh MOHSATHUS «OpPraHu- | PeryasiTHBHBIE: ®opmupoBaTth poc- | CocTaBisTh KOHCIIEKT
BewecTs. ['omonorus u 4YEeCKask XUMHUSA», «OpraHu- | INIAHUPYIOT CBOM JIEHCTBUS B CUICKYI TI'paKJaH- nexiyy. Bripabatsi-
nzomepwusi. dcmounuru ye- YECKHE BEIECTBa», «yr- | COOTBETCTBHHM C MOCTABJICHHON CKYIO WJICHTHY- BaTh YMEHHE COCTaB-
1€8000pP0008. NPUPOOHDBILI JIEBOJIOPOIBI», «CTPYK- 3a/1a4eil M YCIIOBUSIMU €€ pean- HOCTh, TIATPUOTH3M, | JIATh CTPYKTYpHBIE
2as, Hehmv, y2onb. TypHBbIE (OPMYIIBIY». 3aluu yBaXXEHUE K CBoeMy | (OpMyibl OpraHude- JI. Mozenn MoIeKyi 301
3Hate oTinuKs opranude- | IlozHaBaTeJbHbIE: Hapoay. Bocrnuthl- CKHX BEIIECTR. HCACIA

/3§ 51, ynp. 6, TecToBbIE
3aaHHUs.

CKHX BELIECTB OT HEOpra-
HUYECKHUX. YMETh COCTaB-
JSTH CTPYKTYpHBIE (op-
MYJIbl HPOCTEHIINX Y-
JIEBOIOPOJIOB.

CTaBAT U POPMYIUPYIOT LEIH U
po0JIeMbl YpOKa; OCO3HAHHO U
MPOU3BOJIBHO CTPOAT B YCTHOI U
MHCBMEHHOH (hopme
KomMmyHukaTHBHBIC:
BIIaJICHHE MOHOJIOTHUECKOH U

BaTh YyBCTBO IOp-
JOCTH 3a OTede-
CTBEHHYIO HayKy.

OpraHuYyecKuX COoeau-
HEHUH.




JIHAIOTHYECKOH popMaMu pedu

60 | IIpenenbHBIEC yraeBOAOPOAs! | 3HATh OTHCNBHBIX NpeA- | PeryssiTuBHbIE: @®opmupoBate 3k0- | COCTaBIATH KOHCIIEKT
(MeTaH, 3TaH). CTaBUTEJEH alKaHOB (Me- | pa3IH4aloT crnocol U pe3yabTaT JIOTUYECKOEe MBIII- nekuuu. OtpabaTbl-
TaH, 9TaH, IpomaH, Oy- | JeHCTBHsA JICHHE Ha OCHOBE BaTh YMEHHUS COCTaB-
TaH), ux ¢usuueckue u | [o3HaBaTeJbHbIE: MIPU3HAHUS LIEHHO- JSTh CTPYKTYpHBIE
/3§52, yop. 2. Tloaro- | xympueckue cBoiicTsa, BJIaZICIOT OOILIMM IIPHEMOM pellie- | CTH XHM3HU BO BCeX | (JOPMYJIbI aJIKAHOB, M. Topenue yraeso- 30-s
TOBUThL YCTHBIE COOOIIECHHUS OIpeleIICHUs: TOMOJIOTOB, | HUS 3a1a4 €€ NIpOSIBICHUAX U OIIpENENATh TOMOJIOTH JIOPOJIOB U OOHApy- Henens
O NPUMEHCHWH METaHa, O | FOMOJIOTUYECKOTO Psla. KomMyHuKaTHBHBIE: OCO3HaHHS HE00XO- | YIIIEBOZOPOIOB. JKEHHE TPOIYKTOB HX
€ro poji B NapHUKOBOM YMETB cOCTaBIATh JIOTOBapHUBAIOTCS O COBMECTHOM JUMOCTH OTBET- TOpeHusl.
sddekre. CTPYKTypHBIE (POPMYNBI | AEATEIBHOCTH 10 PYKOBOACTBOM | CTBEHHOTO, Oepei-
aJIKaHOB. YUUTENS HOTO OTHOLIEHHS K
OKpYyXarole cpe-
Je.
61 | HempenenbHble yrieBoo- 3HaTh CTPYKTYypHBIE PeryasTuBHbIe: ®dopMHpOBaTh O- CoCTaBIATh KOHCIIEKT
pozb! (3TUIICH) (dbopMynBl THIIEHA | pa3INyaoT crocod U pe3yabTaT TOBHOCTb M CIIO- nexkuuu. OtpabaTsl-
aleTwiIeHa, UX (u3nde- | AEHCTBUSA COOHOCTh K 00pa3o- | BaTh yMEHHS COCTaB-
CKH€ U XUMHUYECKUE Ilo3naBaTenbHbIE: BaHUIO, B TOM 4YHC- | JISTh CTPYKTYypHBIE
/3§ 53, ynp. 5. § 54, CBOHCTBa, KAaueCTBEHHbIC | BIAICIOT OOLIMM IIPHEMOM pelle- | Jieé camooOpa3oBa- (dopMynBl OpraHude-
ymp. 2. peaxkIMu Ha HeNpenesb- | HUs 3a1ad HHUIO, OCHOBBI KO- CKHX BEILECTB, 3aIH-
HBIE€ YTJICBOJOPOIBI. KoMMyHuKaTHBHBIE: JIOTUYECKOTO MBIII- | CHIBaTh YypaBHEHHA J.Tomydenue JTHIE-
YMeTh cOCTaBAThH KOHTPOJIUPYIOT JEHUCTBUS HapT- JICHUSL. peakuii, xapakTtepu- Ha. KauecTBeHHBIE
CTpYKTypHBIe (opMynbl | Hepa 3YIOLIUX CBOMCTBa PEaKIUM Ha JTHICH. 3l-a
TOMOJIOTOB 3THJIEHA U HeTIpeIeTIbHbIX YTJIe- HeTems
AlICTUJICHA, 3aIlMChIBATh BOJIOPOJOB. O6pa3u1,1 U3JENUN U3
YpaBHEHHUE pEAKLUU ITIOJIM3THIICHA, IIOJIH-
HOJIUMepU3aLuK. 3HATh Wspiekate uHdOpMa- MIPOTIMIICHA
PEAKLHI0 HOIUMEPH3a- [HMIO 13 pasIMIHBIX
LK, YMeTh COCTABIATH HUCTOYHUKOB. Mcroib-
YpaBHeHHUs! peaKiit 30BaTh CIPaBOYHYIO
nonmuMepusanuu. VimMetnb JATEPATypy, B TOM
HpeJICTABIEHHE O IOJIH- UCIe 1 Ha 3JICKTPOH-
STHJIEHE, TOJHUIPOIIICHE HBIX HOCHTEILIX.
U TIONIMBUHHWIXJIOPHIE.
62 | Kucnoponcoaepxamue co- | 3HaTh ONpeseIeHHe PeryasTuBHbIe: ®dopMHpOBaTh OT- CocCTaBIATh KOHCIIEKT
eanneHust. CrimpTel (MeTa- CIIUPTOB, 00IIyI0 (hopMy- | pasIHUaiOT CrIocod M pe3ynpTar BETCTBEHHOE OTHO- JIEKLIUH.
HOJI, 5TaHOJI, TIIHIIEPHH), JIy OAHOAQTOMHBIX CIHUp- | AEUCTBUA IIEHUE K YYECHHUIO, A. Pacteopenne 51u- 31-s
ToB, (hu3Honormueckoe | Io3HaBaTeJdbHBIE: TOTOBHOCTb H CIIO- JIoBOrO crvpTa B Henest

A/3 § 55 ynp.3. Pemuts
3a1a4d Ha MPUMECH U3
nocobust «Xumwus. 3amad-

JNEiCTBUE METaHOJIA U
3TaHoNa. XapaKTepuso-
BaTh CBOICTBa OJIHO-
ATOMHBIX ¥ MHOI'0aTOM-

BJIAJICIOT OOLTNM IIPHEMOM perie-
HUS 33724

KoMMyHUKATHBHbBIE:
JIOTOBapHUBAIOTCS] O COBMECTHOM

COOHOCTH K caMo-
pa3BHUTHIO.

BOJCE. PaCTBOpeHI/IG
TJMIEepuHa B BOJEC.




HHUK C «IIOMOIOHHKOM).

HBIX CIIUPTOB. YMETh

JIEATEIIBHOCTH, TPUXOJISIT K 00-

8—9 kmaccel». COCTaBJIATh ypPaBHEHUS IIEMY PEIICHHIO
peakuui, XapaxkTepusy-
IOIIMX CBOMCTBA OJHO-
ATOMHBIX CIIHPTOB
63 | KapOonosbie kucioTsl (yk- | 3HaTh GOpMyIBl MypaBb- | PerysisiTuBHbBIE: dopMHpOBaTh LE- CocTaBnsaiTh KOHCIEKT
CycCHasi KHCJIOTa, aMUHOYK- WHOHN M YKCYCHOW KHCIIOT. | pa3iIM4aroT Crocod U pe3yabpTar JIOCTHOE MHPOBO3- ypoka. Hcmomp3oBaTh
CyCHasl KHCJIOTa, CTEapUHO- | YMETh COCTaBIIATh IENCTBHS 3peHHe, COOTBET- paHee IOIydeHHBIE L. Tonyscrue u
Bas M OJICMHOBAs KUCIIOTHI). | ypaBHeHHsI XuMudeckux | Ilo3HaBaTebHBIE: CTBYIOIlIEE COBpE- 3HaHUSA TPU U3YUECHUU L Ny
Crnoxwubie 3¢upbl. brono- peakuui, xapaxkTepusy- BIIQ/ICIOT OOIIUM IPUEMOM pellle- | MEHHOMY YPOBHIO HOBOT'O Marepuaina iiiﬁz?: Iﬁizizgg:a- 32-5
FUYECKU BaKHEIE BEIIECTBA. | IOMUX OOIME CBOMCTBA | HHUA 3a7a4 Pa3BUTHS HAYKH. mHe cOficTB HHPOS: Hemes
Kupsr. KHUCJIOT, Ha NpUMepe KoMmyHuKaTuBHBIE:
MYpPaBBUHON U YKCYCHOM | KOHTPOJUPYIOT ACHCTBUSA NapT- PACTBOPUMOCTD B BOAE
A/3 § 56, ynp. 5, TecToBBIE | KUCIOT. YMETh 3alUChI- | HEpa 11 OPramMiceKux pac-
TBOPHUTEIIAX.
3aaHHs. BaTh pEaKmuio 3Tepudu-
Kaluy. 3HaTh OHOJIOTH-
YECKYI0 pOJIb KHPOB..
64 YrneBoas! (T1I0K03a). 3HaTh MOJIEKYJISIPHBIE PerynsiTuBHbIE: ®dopMupoBaTh Mo- CocTaBIIITh KOHCIICKT
(opMyIBI TIIOKO3HI U pa3IM9aroT CIOCO0 U Pe3ynbTaT 3HABaTEIFHYI0 U M3y4aeMoro Iaparpa-
caxapo3bl, Ka4eCTBCHHYIO | ICHCTBHA HHPOPMALNOHHYTO ¢da. ['oTOBUTH 3MIEK-
A/3 § 57. HoaroroButs peakKiuio Ha TIIOKO3Y, IHo3naBaTenbHbIE: KYJIbTYpYy, B TOM TPOHHBIE MPE3CHTAIINU
SJICKTPOHHBIC NPE3CHTAUN OHMOJIOTHYECKYIO POJIb BJIAJICIOT OOLINM MIPUEMOM peIlle- | YHcie Pa3BUTHE 10 TEME YpOKa.
M0 MPUMEHEHHWIO PACCMOT- | MIIIOKO3bI U Caxapo3sbl, HHS 33129 HaBLIKOj?. CaMOCTOSI- JI. Kauectenmas pe- 32-a
PEHHBIX YTIEBOJIOB. MoJIeKyJIsipHble (opMyiibl | KoMMyHHKATHBHBIE: 5 TENEHOW pPaboTHI C aKIs A CToKo3y W | HEACH
KpaxMajia | IEJUTI0JIO3bl, | I0rOBapHUBalOTCS O COBMECTHOM y4eOHBIMH TIOCOOU-
CXOJICTBO W pa3iuyue JIeATENBHOCTH, IPUXOJISIT K 00- SIMH, KHUTaMH, J10- Kpaxmar.
9TUX YTJIEBOJIOB, Kade- eMy PeleHUI0 CTYMHBIMHU HHCTPY-
CTBEHHYIO PEaKIUI0 Ha MEHTAMH M TEXHU-
Kpaxmal. YECKUMHU CPEJICTBA-
MH HH(POPMALHUOH-
HBIX TEXHOJOTH.
65 benku. Xumusa u 310poBbe. 3HaTh cocTaB, CBOIcTBa | PeryjsiTuBHbIE: dopmupoBaTh 1ie- CocCTaByIsITh KOHCIIEKT
Buramunsl. JlekapcTBeHHbIE | B OMOJOTHYECKYIO POJIb | PA3IMYAIOT CIOco0 U pe3yibTar JIOCTHOE MHUPOBO3- M3y4aeMoro rmaparpa-
BEIIECTBA. AMMHOKHCIIOT U OEJIKOB. | JEHCTBHUS 3peHHe, COOTBET- ¢a. TotoBUTH 37€K- 33-5
Nmers npexncrasnenue o | Ilo3naBarejbHbIE: CTBYIOILIEE YPOBHIO TPOHHBIE MpPE3EHTALHI Heens

/3§ 58, ynp. 1—5. Tloa-
FOTOBUTH 3JIEKTPOHHbBIE
MPE3CHTAINU TI0 TEMC
«buonoruyeckast poJib

(depMeHTax U TOpPMOHaXx.

BJIAZICIOT OOIINM ITPHEMOM pelie-
HUS 3a71a4

KomMmyHukaTHBHBIC:
JIOTOBAapHUBAIOTCS O COBMECTHOM
JIeSITEIIbHOCTH, IPUXOJIAT K 00-

pasBUTHUSI HAyKH, a
TaK)Xe OTBETCTBEH-
HOE OTHOIIEHHE K
YUEHHUIO, TOTOB-
HOCTb U CIIOCO0-

O TEME YpOKa.




OENKOBY. MIEMY PEIICHUIO HOCTh K CaMOpa3BH-
THIO U caM000pa3o-
BaHMIO.
66 | Xumuueckoe 3acpssuenue 3HaTh 0 XUMHYECKOM 3a- | PeryjsiruBHbIe: @®opmupoBate mo- | ['OTOBUTH 35IE€KTPOH-
oKpyJcailoweli cpedbl U e2o | TPA3HEHNH OKPYXKAfoLIeH | pasiudaroT crocol U pe3yabTaT 3HABAaTENbHYIO U HBIC TPE3CHTAlMU MO
nocneocmeus. I1pasumna Cpembl U €ro MOCIEACTBU- | NEHCTBHA nH(GOPMANMOHHYIO TEME YpOKa.
Oe3omacHOCTH HpH paboTe | fAX, mpaBmiIax paboTel co | [lo3HaBaTenbHbIE: KyNnbTypy, B TOM
CO cpencTBaMu OBITOBOI CpencTBaMu OBITOBOM BJIAJCIOT OOLINM IIPUEMOM pelle- | YHcie pa3BUTHE
XUMUH. XUMUH HUS 337124 HaBBIKOB CaMOCTOSI- 33-a
KoMmyHukaTuBHbIe: TEJNILHOW pPaboTHI ¢ HeIemnst
/3 moxroToBUTH COO0IIIE- JIOTOBApPHUBAIOTCS O COBMECTHOM y4eOHBIMH 11OCOOU-
HUS JeATeIbHOCTH, IPUXOIAT K 00- MU, KHUTaMH, J0-
HIEMY PEIICHUIO CTYIHBIMHU UHCTPY-
MEHTaMH M TEXHH-
YECKUMH CPEJCTBA-
MU HH(POPMALIOH-
HBIX TEXHOJIOTHH.
67 | OGoOwarouuii ypok 1o 3HaTh CTpPOCHHE U CBOH- | PeryjsiruBHbIE: dopmupoBaTh OT- Pabora B mapax u
Teme «BaxHeimue opra- CTBA OPTaHUYECKUX CO- BHOCSIT HEOOXO/IMMBIE KOPPEKTHBBI| BETCTBEHHOE OTHO- | TpyIIax
HUYECKHE COCAWHEHUS. eIMHEHNH. YMETh ompe- | B ICHCTBHE MOCIE €r0 3aBEPIUICHNs | IEHNE K YYEHHIO,
JETSITh IPUHAIEKHOCTh | Ha OCHOBE €TI0 Y4eTa CIEJIAHHBIX | TOTOBHOCTb M CIIO- 34-1
K onpeaenéHHoMy kiaccy | omubok. Ilo3HaBaTeabHbIE: COOHOCTh K camo- HEACTIA
/1/3 oAroTOBHTECH K o opMyJie BEelecTsa, CTPOST PeYEeBOE BHICKA3bIBAHKE B | PAa3BUTHIO.
KOHTp.paboTe 3alKMChIBATh OCHOBHBIE YCTHOW W MTHCEMEHHOH (opme
ypaBHeHHs XuMH4YeckuX | KoMMyHHKATHBHBIE:
peakuui KOPPEKTUPYIOT JEHCTBUSA IapT-
Hepa
68 | MroroBas KOHTpOJIbHAS YMeTh UCIOJIb30BaTh PeryasiruBHbIe: dopmupoBaTh OT- CaMOCTOSITENbHO BbI-
pabora 3a Kypc XUMHHU OC- NPUOOPETEHHBIE 3HAHUS. | OCYIIECTBIISIOT HTOTOBBIM M TMO- | BETCTBEHHOE OTHO- | TOJIHATH 3aJaHusl 345
HOBHOM IITKOJIBI. IIaroBbIil KOHTPOJIb 110 PE3YJIbTa- | IIEHHE K YYCHUIO, OIpesieIEHHOM CIIOX- Henens

J/3 3ananus Het

Ty
IToznaBaTenbHbIE: CTPOST B
ICbMEHHOH (opme.

TOTOBHOCTb U CIIO-
COOHOCTH K CaMo-
Pa3BUTHIO U CaMoO-
00pa3oBaHUIO.

HOCTH TIO MPOIIEHHO-
My Marepuany.




