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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMma o XMMuHK Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHMII K pe3ybpTaTaM OCBOSHHUSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, mpeacrasieHHbIX B PI'OC 000, a Takxke Ha OCHOBE (efepanbHOi padodeii mporpaMMbl
BOCTIUTAHUS M C YIETOM KOHIICTIIINHY TIPEToiaBaHus yaeOHOTo npenMera « XUMIsh B 00pa30BaTeIbHBIX
opranmzanusix Poccuiickoit @enepaiuu.

[IporpamMma no xumMuu 1a€T MpeACcTaBICHNE O LENIX, 00IIel cTpaTerui 00y4IeHNs, BOCITUTAHUS U
pa3BUTHS O0YUAIOIIMXCS CPEACTBAMH yUeOHOTO TIPEAMETa, YCTAaHABINBAET 003aTEIFHOE MTPEIMETHOE
coJiep)KaHme, IpeIyCMaTpPUBaET pacpeIeIeHHe ero Mo KJIaccaM U CTPYKTYPHPOBAHHE 0 pa3esiaM  TeMaM
MPOTPaMMBI IO XMMHH, OTIPEIEIsIeT KOTMIECTBEeHHbIE I KaYeCTBEHHbBIE XapaKTEPUCTUKN COJEPKAHIIS,
PEKOMEHTyEeMYIO TIOCIEeIOBATEIFHOCTh U3YyUEHHSI XUMHH C YIETOM MEKIIPEIMETHBIX U BHYTPUITPEAMETHBIX
CBSI3€H, JIOTUKH y4e0HOT0 TpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yUJatoLIXCs, OMPEIesieT BOSMOKHOCTH
penMeTa JUTsl pean3aliy TpeOOBaHUi K pe3ylbTaTaM OCBOSHHUSI OCHOBHON 00pa30BaTENbHOM MPOrpaMMBI
Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMsl, a TaKkKe TpeOOBaHUH K pe3yibTaTaM OOyUeHHS XMMHAH Ha
YpOBHE IIeTeil H3y4eHHs TpeIMeTa i OCHOBHBIX BHIOB YI€OHO-TTO3HABATEIFHON AEITEIHHOCTH
00yJaroIerocst o OCBOCHUIO yU4eOHOTO COJCPKAHMS.

3HaHUe XUMUU CIYKHT OCHOBOH AJ1s1 JOPMUPOBAHUS MHPOBO33PEHUS 00YUaIOIErocsl, ero
MpeJCTaBIeHUI 0 MaTepUAIbHOM €JMHCTBE MUPA, BAYXKHYIO POJIb HTPAIOT (PopMUpyeMbIe XUMHUEH
NpeaACTaBJICHUA O B3AUMOIIPCBPAICHUAX SHCPIUn U 06 9BOJIIOIMHU BCHICCTB B IPHUPOAEC, O IYTAX PCIICHUA
IJI00ABHBIX MTPOOJIEM YCTOMYMBOTO PA3BUTHS UEIOBEUYECTBA — CHIPhEBOM, YHEPreTUUCCKOM, IUIIICBOM 1
9KOJIOTHYECKON 0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHCHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealin3alii BO3MOKHOCTEH ISl CaMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPhI IUIHOCTH,
e€ oOmelt 1 QyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHUE MBIIICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH 00yUarOIIMXCsl, HABBIKOB MX
CaMOCTOSITEIBHON yueOHO! NeATeNbHOCTH, SKCIIEPUMEHTAILHBIX U UCCIIEIOBATEIbCKUX YMEHHH,
HEOOXOIMMBIX KaK B IIOBCEJIHEBHOM KU3HU, TaK U B IPOPECCHOHAILHON e TEILHOCTH;

3HAKOMHT CO CIIEII(PHUKOI HAYYHOTO MBIIUICHHSI, 3aKJ1aJIbIBAET OCHOBHI IIEJIOCTHOTO B3IIIsa HA
CAMHCTBO MPUPOJLI U YEJIOBCKA, ABJIACTCA OTBETCTBCHHBLIM 2TallOM B (I)OpMI/IpOBaHI/II/I eCTeCTBeHHO-Hay‘-IHOﬁ
TPaMOTHOCTH 00YYarOIuXCs;

croco0cTByeT (POPMHUPOBAHHIO IIEHHOCTHOT'O OTHOIICHHSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YEIOBEKY, BHOCHT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHie 00yYarOIiXcsl.

JlaHHbIE HaITpaBJICHUS B O0YYCHUN XUMHUHU 00SCIICUMBAIOTCS CICU(UKON COAepKaHUs yueOHOTO
npeamera, KOTOpBIﬁ ABJIACTCA NEAArorudyeCKu agariTipoOBaHHbBIM OTPAXKCHUEM 0a30BOit HAayK1 XUMUH Ha
ONpeenEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHHs OPUEHTUPOBAH Ha OCBOCHUE
00yJaIOIIMMHUCS CHCTEMBI IIEPBOHAYAIBHBIX TIOHATHI XUMHH, OCHOB HEOPTaHUYECKON XUMUHM U HEKOTOPBIX
OTJICTBHBIX 3HAYMMBIX TTOHATUH OPraHU4YeCKON XUMUH.

CrtpyKTypa coJepKaHusl MPOTrPaMMEI 110 XUMHUH c(hOPMHUPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/1A K €
nzyuyernto. ConepkaHue CKIIabIBaeTCA U3 CUCTEMBI MOHATHH 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI IMIOHATHI 0 XUMUYECKOH peakiui. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI IO IIPUHIIAITY
MOCJIEI0BAaTENIFHOTO Pa3BUTHA 3HAHUK Ha OCHOBE TEOPETHUECKUX NPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YUeHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona Jl. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHUH;

— YYEHHS O CTPOSHUH aTOMa U XUMUYECKON CBSI3H;

— MPEeJCTaBICHUN 00 AIIEKTPOIUTHYECKON TUCCOIMAIIMN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYCCKH MOTYICHHBIX H OCMBICIICHHBIX
(hakTOB, pa3BUBAIOTCS MOCICIOBATEIHLHO OT OJTHOTO YPOBHS K JIPYTOMY, BRIIOTHSS PYHKIIUN OOBSICHEHUS U



MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS 1 BO3MOXHOCTEH MPaKTHYECKOTO IPUMEHEHHS U TIOJTyYCHHS
W3y4YaeMbIX BEILECTB.

OcBoeHre nporpaMMbl 0 XUMHHU CIIOCOOCTBYET OPMUPOBAHUIO NIPEACTABICHUS O XUMUYECKOH
COCTaBIISIIOIICH HayYHON KapTHHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPObI, IEHHOCTHOTO OTHOLICHUS K
HAayYYHOMY 3HaHHUIO U METOAaM TO3HaHHA B Hayke. M3yueHne XuMUH NPOUCXOAUT C PUBJICUCHUEM 3HAHUH
W3 paHee W3yYeHHBIX YUeOHBIX peaMeToB: «OKpyKatouuii Mup», «buonorus. 5—7 xnacce» u «®dusnka. 7
KJ1acey.

[Ipu u3y4eHnn XMMHUM POUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOH HAyKH KakK 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON ACATEILHOCTH YeJI0BEKa 1 KaK OJHOr0 3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpHL. 3a1a4a y4eOHOrO IpeAMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XUMHUECKUX 3HAHUHT
— Ba)KHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TOJOKEHHMH, TOCTYITHBIX 00001IeHUI
MHUPOBO33PEHUECKOT0 XapaKTepa, A3bIKa HayKH, B IPHOOIIEHNN K HayYHBIM METOJaM MO3HAHUS TPH
W3yYCHHH BEIECTB U XUMHUYECKHUX pEaKnii, B (GOPMUPOBAHUH M Pa3BUTHU TO3HABATEIbHBIX YMEHUN U UX
MIPUMEHEHUH B YI€OHO-TIO3HABATEIFHON U Y4eOHO-HCCIIEIOBATENBCKON ACITEIHPHOCTH, OCBOSHUH ITPABUI
Ge3omacHOro 0OpaleHus ¢ BeeCTBAMH B TTIOBCETHEBHOMN KM3HH.

[Ipu 3y4eHnn XUMUHU Ha ypOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus BAXKHOE 3HAUECHUE IPHOOpEH
TaKue [eNH, Kak:

— opMUpOBaHKE HHTEIUIEKTYaIbHO PAa3BUTON TMYHOCTH, TOTOBOH K caM00Opa30BaHMUIo,
COTPYIHUYECTBY, CAMOCTOSATEIFHOMY PUHSTHIO PELICHHH, CTIOCOOHOM aIalTHPOBATHCSI K OBICTPO
MEHSIFOIIUMCS YCIOBUSIM KHU3HHU;

— HampaBJICHHOCTH 00yYEHHs Ha CUCTEMATHIECKOe MPHUOOIIIeHHEe 00yJarONIIXCs K CAMOCTOSATENBHOM
MMO3HABATENHFHOU JEeSITETFHOCTH, HAyIHBIM METOIaM ITO3HAHUS, (DOPMHUPYIOIIUM MOTHBAIIHIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMHH;

— o0ecrieueHre yCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUAIOIIMMUCS OTIBITa Pa3HOOOPa3HOM
JIeSITENIBHOCTH, TIO3HAHUS U CAMOTIO3HAHNS, KITFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMITETEHITHI), UMEIOIINX
YHHBEpcaJlbHOE 3HAUCHUE ISl PA3IMYHBIX BUJIOB JIESITEIBHOCTH;

— ¢opmupoBaHue 001Iel (yHKIIMOHATHHON 1 €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCJIE
YMeHHH 00BSCHATh U OIICHUBATH SIBJICHUS OKPY)KAOIIETO MHPA, UCIIONB3YS 3HAHWSI U OTIBIT, OTyYeHHbBIE
TP U3YYCHUU XUMUH, IPUMEHSITh UX IIPH PEIICHUH MPOOIIEM B TTIOBCETHEBHOW YXU3HH U TPYIOBOM
NeSTeNLHOCTH;

— GopMupoBaHre y 00y4alONIMXCsi TYMAaHUCTHYECKIX OTHOIICHWI, TOHUMAaHHSI IEHHOCTH
XAUMUYECKUX 3HAHUH JJIS1 BRIPAOOTKH SKOJIOTHUECKH LIENIecO00pa3HOro MOBEJACHHUS B OBITY M TPYIOBOH
JIeSITENIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3JI0POBbS M OKPY’KalolIel IPUPOTHOM Cpelibl;

— pa3BHUTHE MOTHBAIUHU K O0YUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHS O0IICYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY PO uJIsl U HAIlpaBICHHOCTH
JanbHEeHIero o0y4eHusl.

O6miee unciio yacoB, OTBEAEHHBIX I U3YUCHUS! XUMHUU Ha YPOBHE OCHOBHOT'O 001IeT0 00pa3oBaHMs,
cocraBiseT B 9 kiacce — 68 yacoB (2 yaca B HEZIEJI0).

B Ttom uncrne:

OKJI.- KOHTPOJIBHBIX PaboT 4, MpakTHYECKUX padoT 7.

YMK ana neparora:

» Xumus, 9 xnacc/ I'abpuensn O.C., Octpoymos WU.T'., Cnagkos C.A., AKIIMOHEpHOE 0OLIECTBO
«3narensctBo «lIpoceiienune

Pabouyasa nporpamma copmmpyeTcs ¢ ydeTom paboyen nporpammbl BOCNUTaHUSA. [eaTenbHOCTb
yunTens ¢ ydetom paboyen nporpammbl BOCIUTAHUSA:

v/ yCTaHOBMNEHWE AOBEPUTENbHbBIX OTHOLIEHUI MeXay nefarornyeckum paboTHUKOM 1 ero
oby4aroLmmMmcs, cnocobCTBYOLLMX NO3UTUBHOMY BOCNPUSATUIO oByyarowmmmnca TpeboaHum n
npocbb negarormyeckoro paboTHWKA, NPUBMEYEHUIO UX BHUMaHUS K 0BCyXaaeMOon Ha ypoke
MHOopMaLMK, aKTUBU3ALUKN UX NO3HaBaTENbLHOW AeATENbHOCTY;



v nobyxpaeHue oby4varomxcs cobnogatb Ha ypoke 0BLLENPUHATLIE HOPMbI MOBEAEHMWS, NpaBuna
o6LeHns co cTapwmmm (negarormyecknmm paboTHUKaMm) n CBEPCTHUKaMM
(obyyvatommmcs),NPUHLUNBI y4EeOHON UCLMMIANHBI 1 CAMOOPraHM3aLmm;

v NpuBreyeHe BHUMaH1A oby4atoLmMXcs K LEHHOCTHOMY acrneKkTy n3ydaeMblx Ha ypokKax
ABNEHUI, OpraHn3aumsa nx paboTbl ¢ Nofy4aemMon Ha ypoke coumanbHO 3Ha4YMMOn MHAdopMaLmen
— VHMLMUpOBaHue ee obCyxaeHus, BbiCKasblBaHWS 06y4alowMMmcs CBOEro MHEHUS No ee NoBOAY,
BblpabOTKM CBOErO K HEN OTHOLLUEHWS;

v/ BKIIOYEHME B YPOK UIPOBbIX Npoueayp, KoTopble MOMOratoT NnoaaepXatb MOTUBALMIO
0ByyYatoLLMXCA K NONYYEHUIO 3HAHWUIA, HANaXXMBaHMIO NO3UTUBHbBIX MEXITUYHOCTHbLIX OTHOLLEHWU B
Knacce, nomoraroT yCTaHOBNEHNo AobpoxenaTtenbHon aTMocdepbl BO BPEMS YPOKa;

v/ opraHusauus wedgctBa MOTMBUPOBAHHBIX 1 3pyANPOBaHHbIX 0By4vatoLmnxca Hag ux
HeycnesBalLWUMM OOHOKNACCHUKaMu, garowero oby4yaromnmes coumarnbHO 3Ha4YMMbIA ONbIT
COTPYAHMYECTBA M B3aMMHOWN NMOMOLLM;

v HUUMMPOBaHME 1 NogaepXka nccnenoBaTenbCKon AesaTeNbHOCTU 0ByYatoLWmXcsa B paMkax
peanusaumm M1 MHOMBMAYaANbHbIX U PYNMNOBbIX NCCNeAoBaTENbCKMX NPOEKTOB, YTO AacT
obyyaroLMMcsa BO3MOXHOCTb NPUOBPECTN HaBblKk CAMOCTOSITESNTIbHOIO PeLLIEHNs TEOPETUYECKON
npobnemsbl, HaBblK reHePUPOBaHUSA 1 0POPMIIEHNA COBCTBEHHbIX NOEN, HAaBbIK YBaXXUTENbHOMO
OTHOLLEHUNSA K YyXXUM ngesam, opopMneHHbIM B paboTax Apyrux uccnegoBartenem, HaBblkK
ny6nnMYHOro BbICTYNMEHMN Nepes ayantopuen, apryMeHTMpoBaHMs U OTCTanBaHNSA CBOEN TOYKM
3peHus;

v [NocTaHoBKa BocnuTaTterbHbIX Lienen, CNoCcoBCTBYOWMNX Pa3BUTUIO 0ByYaloLLMXCH, HE3aBUCUMO
OT X CNOCOBHOCTEN N XapakTepa;

v OnpepenexHue v NpUHATUE YETKUX NpaBus nosegeHnsa oby4varoLmnmMmncsa B COOTBETCTBUM C
ycTaBoM 0OpasoBaTteribHOM OpraHn3aumm u npasunamMmm BHyTpPEHHEro pacnopsaka
obpasoBaTenbHOM opraHM3auum;

v Peanusaumsi BocnutaTternbHbIX BO3MOXHOCTEN Pa3fnyHbiX BUOOB AeATENbHOCTU pebeHka
(y4ebHown, nrposown, TpyaoBOW, CNOPTUBHOW, XYAOXKECTBEHHON U T.4.);

v NHOopMMpPOBaAHHOCTL 06y4aroLmxcs 06 0COOEHHOCTAX pasnmyHbIX cdep NpodeCcCuoHanbLHON
OEATENbHOCTU, B TOM YMCIE C Y4ETOM UMEIOLLMXCHA NOTPeBHOCTEN B NpodeccnoHarnbHbIX kagpax
Ha MEeCTHOM, perMoHanbHOM 1 doegepanbHOM YPOBHSX; OpraHn3aumio NpodeccmoHasibHom
OpMeHTaLmMM 0ByYatoLLMXCa Yepes CUCTEMY MEPONPUSATUI, NpoBoauMbIX OpraHusaumen
COBMECTHO C pPasnuYHbIMU NpeanpuaTUaSMn, obpasoBaTtesibHbIMM OpraHn3aumsaMm, LeHTpamm
nNpodopneHTaLnoOHHON paboTbl, MPaKTUYECKON NOArOTOBKMY;

v OkasaHue Ncuxonoro-nefarorn4eckon NoAAEpPKKM, KOHCYNbTaUMOHHOW NoMoLwmM oby4varowmmes

B MX NPOdECCUOHANbLHON OpMEHTaLUN, BKIOYaIOLLEN B TOM Yucne AMarHOCTUKY MOTUBaLuu,
CNOCOGHOCTEW 1M KOMMNEeTEHUMI 0ByYaloLLMXCS, HEOOXOAUMBIX NS NPOAOIHKEHNS NMONyYeHUs
obpasoBaHus 1 Bbibopa npodeccun

COJEPKAHUE OBYYEHUS

9 KJIACC

BemecTBo M XuMHYecKasi peakuus

[Tepuonnueckuii 3axoH. [lepuonnueckas cucremMa xumuueckux anemeHToB . 1. Menneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOIOB, Kausl, KaJIbIUs U KX COCIMHEHUN B COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B [lepuonnyeckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUABI XUMUUECKON CBS3U. THUIBI KPUCTAIITNYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT TUIA KPUCTAILTUUECKON PEIIETKU U BUAA XUMUYECKOM CBSI3U.



Knaccugukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. X UMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCS K pa3IMYHbIM KJIacCaM HEOPTaHWYECKUX COCIUHEHNH, TEHETUYECKAs CBSI3b HEOPTaHNYECKHUX
BELIECTB.

Knaccudukanus XuMU4ecKUX peakuii Mo pa3IuyHbIM MIPU3HAKaM (110 YHCITY U COCTaBy
YyUYacTBYIOIIMX B PEaKIMH BEIIECTB, O TEIUIOBOMY 3P PEKTY, 10 U3MEHEHHUIO CTEIICHEH OKUCIICHHS
XMMUYECKUX DJIEMEHTOB, IO 0OpPaTHMOCTH, M0 YYacTHIO KaTaiau3aropa). JK30- U SHAOTEPMUIECKHE
peakuuu, TepPMOXUMHUYECKHE YPAaBHEHUS.

[onsTHE 0 cKOpOCTH XUMHYECKOH peakuuu. [loHsTHE 00 0OpaTUMBIX K HEOOPATUMBIX XUMHUYECKUX
peakuusx. [JoHATHE 0 TOMOTEHHBIX U T€TepPOreHHbIX peakuusax. [lonstue o karanuse. [lonsaTue o
XUMHUYECKOM paBHOBecHU. DaKTOPBI, BIUSIOMINE HA CKOPOCTh XUMUYECKOH pPEeakLuH U MOJI0KEHUE
XUMHUYECKOTO paBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKLIUH, JICKTPOHHBIN OataHC OKUCIUTEIbHO-
BOCCTaHOBUTENBHOU peakiuy. CocTaBieHNe ypaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINNA C
HCTIOJNIb30BaHUEM METOa JIEKTPOHHOro OanaHca.

Teopust 37EKTPOTUTHUECKON JUCCOLUALINU. DIICKTPOIUTHI U HEIJEKTPOJIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAINU BELIECTB C Pa3INUHBIMU BHIAMH XUMHUYECKOH CBs3U. CTENEeHb AUCCOLHALNY.
CusnbHbIE U c1a0ble 3IEKTPOJIUTHI.

Peakumu nonHOTO0 0OMEHa. Y CJIOBHS MTPOTEKAHUS PEaKINii HOHHOTO OOMEHa, TTOJTHBIE U
COKpalll€HHbIC HOHHBIE YpaBHEHUs peakuuid. CBOMCTBA KUCIOT, OCHOBAaHUI U COJIEH B CBETE NMPEACTABICHUIM
00 IEeKTPOIUTHYECKON Ariccoranui. KadecTBeHHBIE peakiny Ha HOHBL. [loHATHE O THApOIM3e COMei.

Xumuyeckuil IKCREpUMEHm

03HAKOMJICHHE C MOJENISAMHU KPUCTAJUTMIECKUX PEIETOK HEOPraHMYECKUX BELIECTB — METAIJIOB U
HeMeTaIuIoB (TpaduTa 1 amMasa), CI0XKHBIX BEIIECTB (XJIOpUAA HATPHs), UCCIEIOBAHNE 3aBUCUMOCTH
CKOPOCTH XMMUYECKOM peakLK OT BO3AECHCTBHS Pa3IMYHbIX (PaKTOPOB, HCCIICAOBAHNE
3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IPOIIECCa JUCCOLMALIMH KUCIIOT, IIeJIoUel U cosiell (BO3MOXKHO
WCTIOJIb30BaHHUE BUICO MAaTEPHAJIOB), IPOBEACHNUE ONBITOB, MIUTIOCTPUPYIOIUX HPU3HAKH [TPOTEKAHUS
peaknuii HOHHOro oOMeHa (0Opa3oBaHue Ocajika, BhIAEICHHE Ta3a, 00pa3oBaHUE BOJIbI), ONBITOB,
WTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIUM (TOpEeHrE, PEaKLIUH Pa3I0KEHHs,
COEAMHEHHMS), PACIIO3HABAHHE HEOPTaHUYECKHUX BEIIECTB C IOMOLIbIO KAYECTBEHHBIX PEaKid Ha HOHBI,
pelIeHre SKCIIePUMEHTAIBHBIX 3a/1a4.

HemeTtaibl 1 MX coeITMHEHUSI

OOmias xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTCTICHH
okucienus. CTpoeHne 1 (u3nIecKue CBOMCTBA MPOCTHIX BEIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha
MpuMepe XJopa (B3auMoIeHCTBHE ¢ METAJUIAMU, HEMEeTaJlJIaMH, 1iesiouamMu). XsiopoBojiopoa. ConsiHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, MOTy4YeHNE, TPUMEHEeHHe. J[eficTBIe XJI0pa ¥ XJI0POBOIOPOIa HA OPTaHU3M
yenoBeka. Baxknelimue XJIOpUABI 1 UX HAXOXKACHUE B IIPUPOAC.

O6mras xapakrepucTuka 351eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
ctenieHn okucieHus. CtpoeHue u pu3mdecKrue CBOWCTBA MPOCTHIX BEMIECTB — KUCIOPOa U CEPHI.
AJNNOTPOTHBIE MOJM(HUKAIIUK KUCIOPOJIa B cepbl. XUMHUUECKUE CBOWCTBA cepbl. CepoBOJIOPO/I, CTPOCHHE,
q)HSI/I‘IeCKI/Ie U XUMHYECKHE CBOMCTBA. OKCI/IJII)I CEPhI KaK MPEACTAaBUTEIIN KUCIOTHBIX OKCHIOB. CepHa;I
KHCIIOTa, QU3NUECKIEe U XUMHIECKHE CBOMCTBA (00IIHe KaK TpeICTAaBUTENS Kiacca KHCIOT U
cnenuduaeckue). XMMHUECKHE PEaKIIUH, JIeKAIIIe B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOTYyYEeHUs] CEPHOI
kucnothl. [Ipumenenue ceproit KucioTel. Colu CepHOM KMUCIIOTHI, KAYeCTBEHHAs peakius Ha Cyab(haT-HoH.
HaxosxieHue cepbl U €€ CoeIMHEHUH B IpUpoJie. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH cpebl
COEITMHEHHUSMH Cepbl (KUCIOTHBIE 0XK/IH, 3arpsi3HEHNE BO3[yXa U BOJOEMOB), CIIOCOOBI €T0
[PENOTBPAILECHUS.

OO6mrast XxapakTepucTHKa JIeMeHTOB V A-Tpynmsl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTepHEIE
CTEIIEHH OKHCIIEHU. A30T, paCIIpOCTPaHEHHE B IPUPO/IE, GU3NUECKUE U XUMUUECKHE CBONCTBA.
Kpyrosopor a3zorta B mpupoae. AMMHAK, ero (pu3ndecKkre 1 XMUMUIECKUE CBOHCTBA, TIOTyYeHUE U



npumenenue. Com aMMOHUS, UX (U3NYECKHE U XMMUYECKUE CBOICTBa, mpuMeHeHre. KauecTBeHHas
peaxiys Ha HOHBI aMMOHHA. A30THAas KUCIIOTa, €€ ToNyueHne, pu3ndecKre U XMMUYecKre cBoiicTBa (o0mme
KaK MpeJCTaBUTENs Kilacca KUCIOT U crienruieckue). Mcnoap3oBaHue HUTPATOB U COJICH aMMOHHS B
KayecTBE MUHEPANbHBIX yIoOpeHui. XUMHU4YecKoe 3arpsi3HeHHE OKPYKAIOIIEH Cpeabl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKH, 3arps3HEHNE BO3/1yXa, MOYBBI 1 Bog0oEMOB). Docdop, amutoTponHbie MOTUPHUKALIUT
¢dochopa, puznueckue u xummuueckue cBoiictBa. Oxcun docdopa (V) u docdophas kucnora, Gu3nvecKue u
XMMUYECKHE CBOICTBA, monydyenue. Mcnonb3oBanue ¢pochaToB B KaueCTBe MUHEPAIbHBIX YAOOPEHUH.

O6mias xapakrepucTuka 3meMeHToB |V A-rpynmnbl. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIC
CTETIeHH OKHCJICHHUS. YTIepo/l, ajlIOTPOIHbIe MOAU(UKALIUK, PACTIPOCTPaHEHHE B IPUPOE, PU3MUECKHIE U
XHMHUYecKue cBoiicTBa. Ancopbumsa. KpyroBopot yriepoaa B mpupoae. OKCHIBI yriiepoaa, ux (hu3ndeckue u
XMMHUYECKHE CBOICTBA, IEMCTBIE HA KUBBIE OPIraHU3MBI, TIOJIyUYeHHE U IPUMEHEHNE. DKOIOTHIECKUE
npo0JeMsbl, cBsI3aHHbIE ¢ OkcuaoM yriepoaa (1V), rumore3a rinodanbHOTo MOTEIICHUS KITUMaTa,
MApHUKOBBIH 3P PeKT. YToabHas KUCIOTa U e€ cOolu, X (PU3NIECKUe U XUMHUUECKHE CBOWCTBA, OIy4YeHHE U
npumeHenue. KadecTBeHHas peakiust Ha KapOoHaT-noHbI. Mcronb30BaHue KapOOHATOB B OBITY, MEAULIMHE,
MIPOMBIIIJICHHOCTH U CEJBCKOM XO3SIHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMUYECKUX BELIECTBAX KaK O COSAMHEHMSX yriaepoaa (MeTaH, 9TaH,
3TWJICH, alleTHIICH, 3TAHOJ, TIMLEPHH, YKCYCHast Kucnota). [IpupoaHple HCTOUHUKH YIJIEBOIOPOIOB (YToOb,
MIPUPOIHBINA Ta3, He(Th), MPOAYKTHI X TepepadoTku (OEH3WH), UX POJb B OBITY W MTPOMBIIIUICHHOCTH.
[TonsTHE O OGMONOrMYECKU BayKHBIX BEIIECTBAX: KUPaX, OENKax, yriIeBolaX — U UX POJIH B )KU3HU YEJIOBEKA.
MarepuanbHOE €AUHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COSANHEHHH.

Kpewmunii, ero ¢pusndeckue 1 XuUMU9IeCKHe CBOICTBA, TIONy4YeHne U mpuMeHeHne. CoeTnHeHUs
KpemHUS B ipupoae. Obmme npencraBienns o0 okcuae kpemuus (1V) u kpemHneBo# kucinote. CHITUKATHI,
UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHelIne cTponTenbHbIE MaTepUabl: KEPaMUKa,
CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpolieMpl 6€3011acHOr0 UCTIONB30BaHUS CTPOUTEIBHBIX MATEPUAIIOB
B IIOBCE/IHEBHOM JKU3HHU.

Xumuyeckuil IKCREPUMEHM

n3y4yeHHe 00pa3loB HEOPraHMYECKHUX BEIECTB, CBOICTB CONSHONM KUCIIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKI1il Ha XJIOPUA-MOHBI U HaOJII0IeHHEe IPU3HAKOB NX MPOTEKAHUs], OIBITHI, OTPAXKAIOLIHE
¢u3nUecKue 1 XUMHYECKHE CBOWCTBA I'aJIOTCHOB U MX COeIMHEHUH (BO3MOXKHO HCIIOIb30BaHHE
BUEOMATEPHUAIOB), O3HAKOMJICHHE C 00pa3LiaMy XJIOPHIOB (TAIOT€HHI0B), O3HAKOMJIEHHE € 00pa3Lamu
cephl U e€ coeTMHEHUIMH (BO3MOKHO HCIIOJIb30BaHKE BUEOMATEPHAIOB), HAOMIOJeHNE ITpoLiecca
o0yIJIMBaHMSA caxapa IoJ ACHCTBHEM KOHLIEHTPUPOBAHHOM CEPHON KUCIOTHI, H3YYEHNE XUMUIECKUX
CBOHCTB pa30aBJICHHON CEPHOIl KHCIIOTHI, IPOBEICHNE KaUeCTBEHHOM peakLuy Ha Cylb(haT-uoH U
HabJroIeHNe pU3HaKa e€ MPoTeKaHus, O3HAKOMIICHHE ¢ (PU3NIECKUMHE CBOWCTBaMH a30Ta, hocdopa u nx
coeIMHEeHMH (BO3MOYXKHO MCIIOIh30BaHUE BUIEOMATEPHUAIOB), 00pa3aMu a30THBIX U POCHOpHBIX
ynoOpeHuit, noiay4ueHue, COOMpanue, paclio3HaBaHue U H3y4YeHHE CBOWCTB aMMHUaKa, IPOBEICHHE
Ka4eCTBEHHBIX peakIfii Ha HOH aMMOHHMS U (pocdar-HoH 1 U3yUdeHUe MPU3HAKOB HX MMPOTEKAHNS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTHI C MeNIbIO (BO3MOYKHO MCIIOIH30BAHNE
BUJICOMATEPHAJIOB), M3YUCHHE MOJICIICH KPUCTAJUIMYECKUX PEIIETOK anMasa, rpaduTta, QyiiepeHa,
O3HaKOMJIEHHE C TIPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTJIEM B YCTPOWCTBOM
MIPOTUBOTA3a, MOJIy4YeHNEe, COOMpaHue, paclio3HaBaHUE U M3yUeHHE CBOIMCTB YTIIEKUCIIOTO rasa, IpoBeIeHNE
Ka4C€CTBCHHBIX peaKum‘/'I Ha Kap6OHaT 1 CUJIMKAT-MOHbI U U3YUYCHUC ITPU3HAKOB UX IIPOTCKAHUA,
O3HAKOMJICHHUEC C HpOJIYKHI/Ieﬁ CUJIMKATHOM IIPOMBITIJICHHOCTH, PEIICHUEC SKCIICPUMCHTAJIBHBIX 3ajJiay 110
TeMe «BaxHelnne HeMeTallJIbl U UX COSUHEHUS Y.

MeTaabl U UX cOeTUHEHUS

OOm1as xapakTepuCcTHKa XMMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX IIOJIOKEHUS B
[Teprnonnueckoii cucteme xuMudeckux reMeHToB Jl. . MenaeneeBa u ctpoeHust atoMoB. CTpoeHuE
MeTauI0B. MeTamnueckas CBsI3b U METAJUINUECKas! KPUCTAIUINYECKas peIETKa. DIIEKTPOXUMHUUECKUH Psiy
HanpspKeHUH MeTayuoB. Pusnueckne 1 XUMHIECKHE CBOIcTBA MeTaiioB. O0mmue criocoObl NOTyYeHUs



MeTasuioB. [ToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBel (cTanb,
YyT'yH, JIOPATIOMUHHN, OpOH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[enounslie MeTaIIBL: ONIOKeHNUE B [lepronnieckoii cucreMe XUMU4ecKux snemMenTos /1. U.
MeHneneeBa, CTpOEHHE UX aTOMOB, HaXOXKJCHUE B Ipupoae. Puznueckue 1 XMMHUYECKHE CBOUCTBA (Ha
npuMmepe HaTpus U Kajus). OKCUABI ¥ THAPOKCUABI HATpUs U Kanus. [[puMeHeHne eToYHbIX METaNIOB U
HUX COCOUHEHHUN.

[lenouno3eMenbHBIE METAIIBI MATHUN M KaTbLIWK: mosoxkeHue B [lepronnveckoii cucreme
XuMHUYeckux aneMeHnToB [I. . MeneneeBa, cTpoeHre UX aTOMOB, HaXO)KJIeHHe B Ipupoe. duznueckue u
XMMHUYECKHE CBOICTBA MarHUs U Kajblys. BaxkHeiime coetnHeHns Kabusl (OKCUA, TUAPOKCUJ, COJIH).
JKéctkocTb BOIIBI U cITOCOOBI €€ yCTpaHeHMUsL.

Amomunuii: mojoxenue B [lepuoaudeckoil cucreme xumuueckux snemenTos . 1. Menneneena,
CTpOCHHE aToMa, HaXOX/AeHHe B pupoae. PU3NUecKre 1 XUMHYECKHE CBOUCTBA aMOMUHMSL. AM(OTEpHbIe
CBOMCTBa OKCH/Ia ¥ TUAPOKCH/IA AIFOMHUHUS.

Kenezo: nonoxxenue B Ilepuonnueckoit cucteme XxuMudeckux 3nmeMeHToB Jl. . Menneneesa,
CTpOCHHE aTOMa, HaXOXKAeHue B pupoze. Pu3ndeckne 1 XUMUIECKHe CBOCTBA xene3a. OKCUIBI,
ruapokcussl u comu xenesa (1) u xemesa (111), ux cocras, cBOHCTBa U MOTydeHHE.

Xumuueckuit IKCnepuMeHm:

O3HaKOMJIEHHE C 00pa3IaMi METAIJIOB U CIUIABOB, WX (DM3MUECKUMHU CBOWCTBAMU, U3YICHUE
Pe3yIbTaTOB KOPPO3UH METAILIOB (BO3MOXKHO HCIIOIB30BaHIE BUEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMIMOICHCTBUS OKCHU/IA KANBIHUSA U HATPHS C BOAOH (BO3MOXKHO HCIIONIb30BAHUE BHIEOMATEPHATIOB),
WCCIIEIOBAaHNE CBOMCTB KECTKOM BOJIBI, TIPOIlecca TOPEHUS JKele3a B KUCIOpo/ae (BO3MOXKHO UCTIOIh30BAHHE
BHJIEOMAaTEPHAJIOB), MPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEeaKIUi Ha HOHBI: MarHusl, KaIbIIHs,
AFOMUHHUSA, IIMHKA, xkene3a (1) u xeneza (l11), menu (11), Habmonerre u onMcaHwe MPOIECCOB OKPAITHBAHUS
IJIAMEHU MOHAMU HATPUS, KaJIUs ¥ KalbIUs (BO3MOXKHO HCITOJIb30BaHUE BUIEOMATEPHAIIOB), CCIIETOBAHUE
amM(pOTEPHBIX CBONCTB TMIPOKCHIA AMTFOMUHUS ¥ THAPOKCH]IA ITMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4
o TeMe «BaxHeWIne MeTamibl 1 UX COSTUHEHUS.

Xumus 4 OKpysKawuas cpeaa

BemecTBa 1 MaTepuabl B MOBCETHEBHOM KU3HU YeIOBeKa. be3omacHoe HCI0Ib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. llepBas MOMOIIb MPH XUMHYECKUX 0JKOTaX M OTPABIICHUSX.

XuMHYecKoe 3arpsi3sHeHUE OKPYIKAIOIIeH cpe/ibl (TIpeaenbHas TOMyCTUMAast KOHIIEHTPAIHsI BEIECTB,
nanee — [1JIK). Porrb xuMuu B perieHny SKOJIOTHIECKUX ITPOOIIEM.

Xumuueckuil IKCnepumeHm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CTIABEI METAIIOB, TOJUMEPHBIC MaTEPHAIIHI).

Mesxcnpeomemmusie cea3u

Peanm3armms MexnpeqMeTHBIX CBSA3eH pY U3yUYeHUH XUMHH B 9 Kitacce OCyIIECTBIIAETCS Yepe3
HCIIOJIB30BAaHUE KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK 1 HOHSITI/If/i, SABJISIIOIMNUXCS CUCTEMHBIMUA JIs1
OTJIENBHBIX PEMETOB ECTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYJHBIN (aKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KJaccuuKaIys, IepruoJANIHOCTb, HAOIIOJICHUE, SIKCIIEPUMEHT, MOJICTHPOBaHUE, U3MEPEHHE, MOJICIb,
SIBIICHHE, TAPHUKOBBIHN P (DEKT, TEXHOJIOTHS, MATEPHAIIBI.

®dusuKa: MaTepus, aToM, JIEKTPOH, POTOH, HEUTPOH, KOH, HYKJIU/I, U30TOIbI, paINOAKTUBHOCTb,
MOJICKYJIA, 3HeKTpI/IT-IeCKI/II71 3apAaa, IPpOBOJAHUKHU, IMOJTYIIPOBOAHUKHN, AUIJICKTPHUKH, (1)OTO3_HCMCHT, BC€HOICCTBO,
TeJ0, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, paCTBOP, PACTBOPHUMOCTh, KPUCTAJUIHYECKas peréTka,
CIIJIaBHBI, (1)H3quc1<ne BCJIMYMUHBI, CIUHUIBI U3MECPEHHA, KOCMHUYECKOC ITPOCTPAaHCTBO, IIJIAHETEI, 3Bé3)1])1,
Coumnnrze.

Buonorust: poTocuuTes, apixaHue, Onochepa, IKOCUCTEMA, MUHEPAIbHBIC YI00pEHMS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATENbHbIE BEIIECTRA.

I'eorpadmus: atmocdepa, ruapocdepa, MHHEPAITBI, TOPHBIE TOPOIBI, MTOJIE3HBIE NCKOTIAEMBbIE, TOTIITHBO,
BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITO XUMHUHN HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PEe3yaBTATHl OCBOCHHS MTPOTPaMMBI OCHOBHOTO 00IIIeT0 00pa30BaHUs JOCTUTAIOTCS B
X0J1e 00y4YeHHS XMMHY B €IMHCTBE YIeOHOW W BOCTIUTATENIEHON e TENFHOCTH B COOTBETCTBHH C
TPaAUIINOHHBIMHI POCCHHCKUMHE COIIMOKYIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU, IPHUHITHIMHI
B 00IIeCcTBE MpaBIJIaMU H HOpMaMH MTOBEACHUS U CIIOCOOCTBYIOT IPOIleccaM CaMOITO3HAHMSI, CAMOPa3BUTHS
Y CONMANTHU3AIHNA 00yJaIOIIHXCS.

JIM9HOCTHBIE PE3yMBTATHI OTPAYKAIOT TOTOBHOCTH 00YUAIONTNXCS PYKOBOJICTBOBATHCS CUCTEMOM
MTO3UTHBHBIX IEHHOCTHBIX OPHEHTAINI U PaCIINPEHNE ONBITA ICATETHPHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
JaCTH:

1) naTpuoOTHYECKOr0 BOCIIMTAHMSI:

[IEHHOCTHOTO OTHONICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY U HAYYHOMY HACIICIHIO,
MTOHUMAHUS 3HAYCHUS XUMAYECKONW HAYKH B KU3HU COBPEMEHHOTO 00IIeCTBa, CIOCOOHOCTH BIaIE€Th
JIOCTOBEPHON WH(OPMAITHEH O MEPEIOBBIX TOCTHKEHHUAX M OTKPBITHSIX MUPOBOUM M OTEYECTBEHHOW XVMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOTr0 BOCIIMTAHHUS:

NpEaACTaBJICHUA O COMAJIBHBIX HOPpMAX U IpaBUIaX MEKINYHOCTHBIX OTHOIICHUH B KOJIJICKTHUBCE,
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, YUeOHO-UCCIIEI0BATENbCKOM, TBOPUECKOH H
ApYyTUX BUAax ACATCIbHOCTHU, TOTOBHOCTHU K pa3Hoo6p33H0171 COBMECTHOM ACATCIIBHOCTH IIPH BBITTIOJIHCHUN
y‘-I€6H])IX, IMMO3HABATCIIbHBIX 3a/ia4, BBIIIOJITHCHUHU XUMHWYCCKHUX DKCIICPUMEHTOB, CO3AaHNN y‘lC6HBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIIY B TPOIECCe 3TOH YIeOHOH eI TETLHOCTH,
T'OTOBHOCTH OLICHHBATh cBOE IMMOBCJACHUC U IMMOCTYIIKHU CBOUX TOBapHHleﬁ C MMO3UIIMH HPAaBCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUN MOCTYIIKOB;

3) HIEHHOCTH HAYYHOT'0 TO3HAHUS:

MHPOBO33pEHYECKHE MPECTABIECHHS O BEIIECTBE M XUMUUYECKON PEaKIIK, COOTBETCTBYIOIINE
COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABJIAIONIUEC OCHOBY JJId IOHUMaHUs CYIIHOCTU Haquoﬁ
KapTUHbI MUpa, IPCACTABICHUSA 06 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHA IIPUPOALI, B3AMMOCBA3AX
YeJloBeKa C MPUPOIHON Cpesloif, 0 PO XUMHH B MO3HAHUH ITHX 3aKOHOMEPHOCTEHH;

IO3HAaBATCJIbHBIC MOTHBEI, HAIIPABJICHHBLIC Ha MMOJIYYC€HUC HOBBIX 3HAHUH 110 XUMMHH, HCO6XOILI/IMBI€
JUTsE 00BSICHEHHMSI HAOJI0JaeMbIX ITPOIIECCOB U SIBJICHUM, I03HABATEIBHOM, HH(POPMAIIMOHHOW U
YUTATENLCKON KYJIBTYPBI, B TOM YHCJI€ HABHIKOB CAMOCTOSITENILHOM pabOoThI C y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEACTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpEC K 0OYYCHHIO U TIO3HAHUIO, JTF0003HATEIFHOCTD, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHON U UCCIIEIOBATEIHCKOM NEeATETLHOCTH, K OCO3HAHHOMY BEIOOPY
HaNpaBJICHHOCTH U YPOBHSA 00yUYEHUS B JaJIbHEHIIEM;

4) opMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH KM3HH, OTBETCTBEHHOI'O0 OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
30POBBIH 00pa3 KU3HU, OCO3HAHKE TIOCJIEACTBUI U HEMPUATHE BPEIHBIX NPUBBIYEK (YIIOTPEOICHHS
QJIKOT0JI51, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOIEHHS IPaBMII O€30acCHOCTH TP 0OpaIeHNH ¢
XUMHYECKAMU BEIIECTBAMU B OBITY W PEATbHON KHU3HH,

5) TpynoBoro BocnuTaHusM:

HHTEpEC K NPAKTHUYECKOMY U3yUYEeHHUIO podeccuil u Tpyaa pa3iuuHOro pojia, yBaKEHHE K TPYAY H
pe3ynpTaTaM TpyAOBOH IE€ATENBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMUH,
OCO3HAHHBIN BBIOOP MHIMBHUILYaIbHOHN TPaeKTOPHH MPOJODKEHHSI 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIIEIIHON
npodecCHOHANBEHON AEATENFHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B
npogeccuoHaNIbHON cpere;



6) 3K0JIOrMYecKOro BOCIIMTAHUS

HKOJIOTHUYECKH LIeJIecO00pa3HOe OTHOLICHNE K IPUPOJIE KaK MCTOUHUKY KM3HM Ha 3eMiie, OCHOBE €€
CYIIECTBOBaHUsI, TOHUMaHUE LIEHHOCTH 37J0POBOT0 M Oe30MmacHoro o0pasa >kKM3HH, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (PM3NYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE [IEHHOCTH COOMIOICHHS
MpaBuiI OE30MaCHOTO MOBEACHUS MPH PadOoTe C BEIIECTBAMH, a TAKKE B CUTYAIIUSX, YTPOKAIOIIUX 37J0POBBIO
U SKU3HM JTIOOCH;

CHOCOOHOCTH PUMEHSITh 3HaHUS, OTyYaeMble IPH U3yUYCHUN XUMUH, A7 peIeHHs 3a1a4,
CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOJHON CpeoH, I OBBILICHUS YPOBHS SKOJIOTHUECKON KYIbTYPHI,
0CO3HaHUS II00aTBHOTO XapaKTepa IKOJOTMIECKUX MPOOJIeM U MyTel UX PeleHHs TOCPEACTBOM METOJIOB
XHMUH, SKOJIOTHYECKOTr0 MBIIUICHUS, yMEHHsI PYKOBOACTBOBATHCS MM B TIO3HABATEIBHOM,
KOMMYHHKAaTHBHON M COLIMATbHOMN MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeMeTHBIX PE3yNbTAaTOB BBIACISIOT 3HAUUMBIC 7SI POPMUPOBAHUS MUPOBO33PEHHS
oOIIeHayqHbIe TOHITHA (3aKOH, TEOPHS, IPUHIINIL, THTIOTE3a, PaKT, CHCTEMA, MPOIIeCC, IKCIIEPUMEHT H
JPYTOE.), KOTOPbIE HCITONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX IPEMETaxX ¥ MO3BOJISIOT HA OCHOBE
3HAaHUH U3 3TUX MIPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIOCTHOW HAYYHOU KapTHHE MUPA, U
YHUBEpCaIbHBIE YIeOHbIC JEUCTBUS (I03HABATEbHBIE, KOMMYHUKATUBHBIC, PETYIISITHBHEIE ), KOTOPHIE
obecnieunBaroT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIIEHOMY TUIAHUPOBAHHUIO M OCYIIIECTBICHUIO
y4eOHOI AESITETFHOCTH.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

bBa3oBble jjoruyeckue a1eiicTBUs:

YMEHHUSI HCIIONTE30BATh MPUEMBI JIOTHYECKOTO MBIIIUICHHUS TP OCBOSHUH 3HAHUN: PaCKpPBIBATH CMBICIT
XUMHYECKUX TTOHITHN (BBIACIATH MX XapaKTepHbIE MPU3HAKH, YCTAHABINBATH B3aMOCBSI3h C APYTUMHU
MTOHSTHSMH ), UCTIONE30BATh MOHATHS ISl OOBSICHEHUSI OTIEIBHBIX (DAKTOB U SIBIIEHU, BEIOUPATh OCHOBAHUS
Y KPUTEPHUH IS KIACCU(PUKAIINHA XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIUid, YCTaHABINBATh TIPUIHHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMH U3Y4YCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHyKTHBHEIE,

NI TyKTUBHBIC, TIO aHAJIOTHH ), IETIaTh BRIBOJIBI U 3aKITIOYCHHS,

YMEHHe MTPUMEHATH B TIpoIiecce MO3HAHUS MOHATHUS (TIPEAMETHBIC U METaIIpEeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEITH, HCIIONB3YeMble B XUMHUH, IPE00Pa30BLIBATH IIIMPOKO MTPUMEHSIEMbIE B
XMUMHH MOJICITbHBIE PEICTABICHHUS — XUMUYECKHAN 3HAK (CHMBOJ JIE€MEHTA), XUMU4YecKas popmyna u
YpaBHEHHE XUMHUYECKON PEaKIIUU — MIPH PEIISHNH YIeOHO-TI03HABATENbHBIX 33]1a4, C YI4ETOM STHX
MOJIETILHBIX MIPENICTABICHUH BBIABISATH M XapaKTePH30BaTh CYIIECTBEHHbIE MPU3HAKH U3y4aeMbIX OOBEKTOB
— XUMHUYECKHUX BEIIECTB U XUMHUYECKHUX PEaKIUH, BRISBIATH 00IIME 3aKOHOMEPHOCTH, IIPUIHHHO-
CJICACTBCHHBIC CBA3U U IPOTUBOPCHUUS B U3YUACMBIX ITPOLCCCAaX U ABJICHUMAX.

Ba3zoBble uccienoBaTebcKHe AeiiCTBUA:

YMEHHUE UCIIOJIB30BATh IMTOCTABJICHHBLIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA ITO3HAHUS, a TAKKE B
KadyeCTBE€ OCHOBBI AJIs1 @OpMHpOBaHI/IH THUIOTE3BI IO MPOBEPKE MPAaBUIIBHOCTH BBICKA3bIBAEMBIX Cy>K)ICHPII71;

MIPHOOpPETEHHE OTIBITA 0 IIAHUPOBAHUIO, OPTAHU3AINY U IPOBEIEHUI0 YICHHUECKUX
JKCIIEPUMEHTOB, YMEHHE HA0IIOaTh 32 XOJIOM Tpoliecca, CaMOCTOATENILHO IPOTHO3UPOBATh €r0 PEe3yJIbTarT,
dhopmyupoBaTh 000OIICHNS U BEIBOABI IO PE3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHNS, COCTABIIATh
OTYET O TpoJIeNIaHHO# pabore.

Pa6ota ¢ undopmanueii:

YMEHHUE BBIOUPATH, aHATU3UPOBATH U HHTEPIPETHPOBATH HHPOPMAITUIO PA3IMIHBIX BHIOB U GOPM
MIpPeICTaBICHHUS, TOIYIaeMyI0 U3 Pa3HbIX UICTOYHUKOB (HAYIHO-TIOMYJISIPHAS JINTEPATypa XUMHUIECKOTO
coJiep>KaHusl, CIIpaBOYHbIE ocoOus, pecypchl IHTepHeTa), KpUTUYECKH OLIEHHBAThH MMPOTHBOPEYHBYIO H
HEJ0CTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE MIPUMEHSTH Pa3IUdHbIe METO/IBI U 3aIIPOCHI P ITOUCKE U 0TOOpe HHPOPMAITUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMBIX JUIsl BBITIOJIHEHUST YIeOHBIX U MIO3HABATEILHBIX 33124



oTpeIeIEHHOr0 THITA, TPHOOPETEHHE ONBITA B 00JIACTH HUCITONB30BAaHUS WH(OPMAIIOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO UCTIONB30BAHUS PA3IMIHBIX

MOUCKOBBIX CHCTEM, CAMOCTOSTEIIHHO BEIOMPATh ONTHMANIBHYIO (POpMY MpeacTaBleHHs HHpopMau
U WJUTIOCTPUPOBATh PelIaeMble 3a1a41 HECTOXKHBIMU CXEMaMH, TUarpaMMaMi, IpyruMu GopMamMu rpa ke
1 UX KOMOMHAIMSIMY;

yMEHHE UCTIONB30BaTh U aHANM3UPOBATh B Mpoliecce yueOHOW U HCCIIe0BATENbCKOM JesITENbHOCTH
WHPOPMALIUIO O BIUSHUN POMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCIIOPTA Ha COCTOSIHUE
OKpy>Karollel MPpUPOAHOUN CpeIbI.

KoMMyHnkaTHBHBIe YHUBepCAJIbHbIE y4eOHbIe 1elCTBUA:

yYMEHHUS 3aJaBaTh BOMIPOCH! (B X0/€ AUANOra U (MJIN) AUCKYCCHH) TIO CYILECTBY 00CYKIaeMON TEMBI,
(hopMynHpOBaTH CBOM MPEATIOKECHUSI OTHOCUTENBHO BHIITOTHEHUS MPEII0KEHHOH 3a1a4u;

YMEHUS NPEJICTABIATH OIy4YE€HHBIC PE3yIbTaThl I03HABATEIbHOM NESITENBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO Pe3yIbTaTOB BRIITOJHEHNS! XUMHUECKOT0 SKCIIEPUMEHTA
(;mabopatopHOTO OMBITa, Ta00PaTOPHON PAOOTHI IO MCCIETOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHUS Y4eOHOTO COTPYJHUYIECTBA CO CBEPCTHUKAMH B COBMECTHOM ITO3HABATEIbHON U
HCCIIEI0BATENBCKOM JEeSITENbHOCTH MPH PELICHUH BO3HUKAIOIIMX Npo0IeM Ha OCHOBE y4€Ta 00LInX
WHTEPECOB U COTTIaCOBaHMSA MO3ULMI (00CYKIeHUS, 0OMEH MHEHHUSAMH, «MO3TOBBIE IITYPMbI», KOOPAWHALNS
COBMECTHBIX JICHCTBUI, ONpeesieHre KPUTEPUEB 110 OLICHKE Ka4eCTBa BHIITOJIHEHHOW PabOThI M ApYyTHE).

PeryasiTuBHbIe YHMBepcajbHbIe y4eOHbIe JeCTBHSA:

YMEHHE CaMOCTOATEIIBHO ONPEAEIATh LU esITeIbHOCTH, ITIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U IPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BRIOMpATh Hauboee
3¢ (heKTUBHEIE CITOCOOBI pelIeHNsT yUYeOHBIX U TI03HABATENBHBIX 33]]a9, CAMOCTOATEIBHO COCTABIIATE WA
KOPPEKTHPOBATh MPEAJIOKEHHBINA aJITOPUTM JEHCTBUI IPU BHIIOJIHEHUH 3aJaHUH C yYETOM MOTYIESHUS
HOBBIX 3HaHHUHU 00 H3yYaeMbIX 00bEKTaX — BEIIECTBAX U PEAKLUX, OLICHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOM LeNH, yMEHHE UCIIOJIb30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IIPEJlaraeMble B
YCIIOBHH 3a/IaHUH.

HNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX Pe3yJIbTaToOB 110 OCBOSHHIO 0053aTENIbHOTO CO/IEPKaHMsI, YCTAHOBJICHHOTO
JaHHOMW (enepanbHOil pabodel NporpaMMOoH, BBIIENISAIOT: OCBOCHHBIE 00YyUYaIOIIMMHUCS HAayYHbIe 3HAHUS,
YMEHHS U COCO0BI AeHCTBUH, criennpuiecKue i IpeAMETHON 001acTi «XUMUS», BUIBI 1ESTEILHOCTH O
MOJTYYEHUIO HOBOT'O 3HAHMSI, €0 MHTEPIIPETAINH, TPeoOpa30BaHHIO U PUMEHEHHIO B PA3IHYHBIX YIEOHBIX
" HOBBIX CUTyalUsIX.

K koHIty 00yueHus B 9 Kiacce npeMeTHbIC Pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y O0YYAOIIMXCS] YMEHUI:

®  PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,

WOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTH,
3JIEKTPOOTPULATEIBHOCTD, CTETIEHb OKUCIICHHSI, XUMUUECKAas PeaKlysl, XAMUYIECKas CBSI3b,
TeIu10BoH 3 (eKT peakuu, MOJIb, MOJIIPHBIH 00BbEM, PacTBOP, SIMEKTPOIUTHI, HEANEKTPOIHUTHI,
AIIEKTPOJIUTHYECKAS AUCCOLMALINS, PEAaKIIM HOHHOTO 0OMeHa, KaTaju3aTop, XMMUYECKOe
paBHOBecHe, 00paTUMBbIEe 1 HEOOpaTHMBbIE PEaKMH, OKUCINTEIbHO-BOCCTAHOBUTENILHBIE PEaKIIHH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE 1 BOCCTAHOBJIEHHUE, AJUIOTPOIHUS, aM(pOTEPHOCTb,
XMMUYeCcKas CBsI3b (KOBaJICHTHAsI, MOHHASI, METAJUTMUECKas), KpUCTAJITMUECKas peleTKa,
KOppo3us METAJIJIOB, CIIJIaBbl, CKOPOCTHb XUMHYECKOHN p€aKknuu, NpeaciibHO J0IIyCTUMAaA
koHueHTpauud [TJIK Beiectna;

®  WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U IPUMEHSATH 3T HOHATHS TIPU

OIIMCAHNU BELIECTB U UX MPEBPALICHUH;
®  CIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (POPMYJI BELIECTB U YPaBHEHUN
XHUMUYECKUX PeaKLui;



OIIPEJEIIATh BaJIEHTHOCTh U CTEIICHb OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB B COCIUHEHHUSAX
Pa3IUYHOTO COCTaBa, IPUHAUIEAKHOCTD BEILIECTB K ONPENeIEHHOMY KJIACCY COEIMHEHUH 110
(dbopmynam, BUJ XUMUYECKOH CBSA3M (KOBaJICHTHAs, HIOHHAS, METAJUINYECKAsl) B HEOPTaHUIECKUX
COEAMHEHMSX, 3apsi]l HOHA [0 XUMHUUYECKOH (opMyIie, XapaKTep cpellbl B BOAHBIX PACTBOPAX
HEOPraHMYECKUX COEIUHEHUM, TUIT KPUCTAIUINIECKON PEIETKY KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbIch [lepuoanueckoro 3akona JI. 1. MenaeneeBa u 1IeMOHCTPUPOBATH €T0
[IOHUMAaHHUE: OIHUCHIBATh U XapaKTepU30BaTh TabanuHyto Gopmy [lepronudeckoii cuctemMbl
XMMUYECKUX JIEMEHTOB: Pa3JIndaTh IOHATHUS «IJIaBHAS MOATpynna (A-Tpynma)» 1 «mododHas
noarpynma (b-rpymmna)y», Mansie u OOJbIIHe IEPHOABI, COOTHOCHTH 0003HAUEHUS, KOTOPHIS
HNMEIOTCA B IEPHOANYECKOM TalbiuIle, C YUCIOBBIMH XapAKTEPUCTUKAMH CTPOSHHUS aTOMOB
XMMUYECKUX JIEMEHTOB (COCTaB U 3apsA sapa, o0IIee YUCIIOo JIEKTPOHOB U PACHPEAETICHUE UX I10
3JIEKTPOHHBIM CJIOSIM), OOBSICHATE 001I1e 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB JIEMEHTOB U UX
COCAMHEHHH B MpeJiesiaXx MabIX IEPUOI0B U TIIaBHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;
KJ'IaCCI/I(bI/IIH/IpOBaTB XUMHUYCCKHUEC DJICMECHTBI, HCOPTraHUYCCKUEC BCIICCTBA, XUMUUCCKUC pCaKIINU
(10 yuCIy ¥ COCTaBy y4acTBYIOLIUX B PEAKLMH BEILECTB, 10 TEIUIOBOMY 3P QEKTy, 10 N3MEHEHUIO
CTEIIEHEeH OKHUCIICHUS] XUMUYIECKHUX SJIEMEHTOB);

XapaKTepPH30BaTh (OMUCHIBATH) OOIIUE U CIICITU(PUICSCKAE XUMUICCKIE CBONCTBA MTPOCTHIX U
CJIOKHBIX BCHICCTB, MMOATBCPIKAAsA OMMMCAaHNEC NIPUMEPAMU MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/II\/'I
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUA;

COCTABJISITh YPAaBHEHUS 3JICKTPOIUTUUECKON AUCCOLUALUH KUCIIOT, IIeJI04el 1 COJICH, IIOJIHBIE U
COKpaI&HHbIe ypaBHEHUS peakinii HOHHOTO 0OMEHa, YpaBHEHHSI PeaKlIni, MOTBEPKIAFOIIIX
CymI€CTBOBaHUC TeHEeTUYECKOM CBSI3U MCKAY BCUICCTBAMMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKHid OCPEACTBOM COCTABICHUS
3NIEKTPOHHOTO OanaHca 3TUX peaklui;

MPOTHO3MPOBAThH CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3SMOXKHOCTH ITPOTEKAHUS
XMMUYECKUX MPEBPAILICHUH B Pa3JINUHBIX YCIOBHSAX;

BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMUYECKOTr0 3JIEMeHTa 10 hopMyJsie COSAMHEHHSI, MACCOBYIO JIOJIIO BEILECTBA B PAaCTBOPE,
MPOBOJUTDH PACUETHI IO YPABHEHUIO XMMUYECKOM PEaKLUH;

coOJTIO/IaTh TpaBUJIa MOJB30BAHM XUMHUECKOH MTOCYI0N U JTaOOpaTOpHBIM 000pyAOBaHUEM, A
TAKXE IIpaBujia 06pau1eH1/151 C B€IIECTBAaMM B COOTBETCTBHUU C UHCTPYKIUAMU 110 BBIIIOJTHECHUTIO
112a00paTOPHBIX XUMUYECKHX OIBITOB I10 MOJyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIECTB
(aMMMaka ¥ yrJIeKHCIIoro ras3a);

MPOBOJUTD PEAKLUH, TOATBEPKAAIOLINE KAUeCTBEHHBIA COCTAB PAa3JIMUHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPUJI-, OpOMHUI-, HOAU/-, KapOoHaT-, hochaT-, cHIMKat-,
cym,(baT-, THUAPOKCHUI-UOHBI, KATUOHBI aMMOHHWA U NOHBI U3YUYCHHBIX METAJIJIOB, ITPUCYTCTBYIOIINE
B BOAHBIX paCcTBOpax HECOPTraHUYCCKUX BEIICCTB,

MPUMEHSTH OCHOBHBIE OIEPALIH MBICIIUTENILHOM JISSITENBHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATH3aIIMIO, BHISIBIICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€H — IJIS1 H3y4eHHsI
CBOICTB BELIECTB M XMMUYECKUX PEAKIUH, ECTECTBEHHO-HAYUHbIE METO bl IO3HAHHS —
HaOII0IeHNEe, N3MEpEeHNe, MOAECTNPOBAaHUE, IKCIIEPUMEHT (PeabHBIA U MBICIIEHHBIN).



9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HauMmeHoBaHHne
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoubH IlpakTHyeck
oOpa3oBaTe/ibHbIE
I NnmporpaMMabl 0 ble padoThI ue padoTsl
pecypcsbl
Pa3znen 1. BeniecTBO M XUMHUYeCKHE PeaKIUU
[ToBTOpEeHue
yriayoneHue bubnuoreka [JOK
1.1 3HAHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJjacca
OcHOBHBIE
3aKOHOMEPHOCTH Bubmorexa ITOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XHUMHYECKHX 36
peakuui T
DNEKTPOIUTUYECK
as TUCCOLMAIIHSL. bubnuoreka [IOK
1.3 XuUMHUUecKue 8 1 1 https://m.edsoo.ru/7f41a6
peaknuu B 36
pacTBopax
Hroro no pazneny 17
Paznea 2. Hemerabl 1 HX cOeNHEHUS
O6mmas
XapaKTEPUCTHKA
bu6nuoreka [IOK
XUMHYECKHAX
2.1 4 1 https://m.edsoo.ru/7f41a6
sneMmenToB VIIA- 36
TPYIIBL. o
T"ajmorensl
O6mas Bbubnuoteka LIOK
2.2 XapaKTEPUCTHKA 6 https://m.edsoo.ru/7f41a6

XUMHNYCCKHUX

36



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

351eMeHTOB VIA-
rpynnsl. Cepa u eé€

COCJIMHCHHMS
O6mias
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.3 anemeHToB VA- 7 https://m.edsoo.ru/7f41a6
rpynmsl. A3or, 36
dhocdop u ux
COEIMHEHHMS
O6mas
XapaKTePUCTHKA
XUMHUYECKHUX bubnnoreka IIOK
2.4 sneMeHToB IVA- 8 https://m.edsoo.ru/7f41a6
IpyIIbL YTIepos 36
Y KPEMHUM U UX
COEIMHEHMS
Wroro mo pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
OO0mue cBoicTBa bubmmorexa HOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJIJIOB 36
Baxneiimme bu6nuoreka [IOK
3.2 METaJTBI U UX 16 https://m.edsoo.ru/7f41a6
COCIUHEHUS 36
Hroro no paszneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

BemecTtBa n bu6nuoreka [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeJIOBEKA 36
Hroro no paszneny 3
but6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne Hara
Kourpoar  IlpakTuuec uupposbie
n/ Tema ypoka Bce HU3y4eH
u HbIEe KHe st odpa3oBaTejbHbIE
ro
padoThI padoThI pecypcbl
BBoanbrit
HWHCTPYKTaX 10
Tb.
Ileproanueckui
bu6nmoreka [JOK
3aKOH.
ebromeckas 1 https://m.eds00.ru/00
PHOA adb59e
cHCcTEeMa
XUMHYECKHUX
snemenToB /1. U.
MenpaeneeBa
3aKOHOMEPHOCT
U B U3MEHEHHUH
CBOMCTB Bbubnuorexa [LIOK
XHUMUYCCKHX 1 https://m.eds00.ru/00
3JIEMEHTOB adb6b6
IIEPBBIX TPEX
MEepPHOJIOB
Knaccudukanmst
bu6mmorexa [IOK
¥ HOMEHKJIaTypa
HeODFAHIECKIX 1 https://m.eds00.ru/00
p adb7e2
BCIICCTB
Buer 1 bubnuorexa [JOK
XHUMHYECKOU https://m.eds00.ru/00



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

CBSI3U U THUIIBI
KPUCTaJUIMYECKHU
X PELETOK

adbacb

Konrtponbnas
pabora Nel no
TeEME
«IIoBTOpEeHue u
yriryoJIeHHue
3HAHUI
OCHOBHBIX
pa3zienoB Kypca
8 Ki1acca»

Knaccudukamms
XUMHUYECKHX
peakuii mo
Pa3InYHBIM
MIpU3HAKaM

ITonstue o
CKOpOCTH
XUMHYCCKOM
peaKkIuu.
ITonsarue o
TOMOT€HHBIX U
TeTEPOreHHBIX
peaKIusax

ITonsTue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIIONIHE Ha
CKOPOCTb
XUMHUYECKOM
peakuuu u
IIOJIOKCHUE
XHUMHYECKOTO
paBHOBeCHSs

OKHUCIIUTENBHO-
BOCCTAHOBUTEIb
HbIE peaKIuu

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbch0

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00
adc28¢

bu6mmorexa [IOK
https://m.edsoo.ru/00
adcade

10

Teopus
AIEKTPOIUTUYEC
KOM

bubmuoreka [JOK
https://m.edsoo.ru/00
adcd68



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

JIMCCOIHAIINH.

CuibpHbIC U
ciaObie
3JICKTPOJIUTHI
Honnsie bubmuorexa [JOK
11 yYpaBHEHUs https://m.eds00.ru/00
peaxuuii add448
XuMuyeckue
CBOICTBA
KHUCJIOT U
OCHOBaHMH B
CBeTe bu6mmoreka [IOK
12 S — https://m.edso0.ru/00
add5d8
00
3JICKTPOJIUTHYEC
KoH
JIACCOLIMAIIAN
XHUMHYECKHUE
CBOICTBA COJIeH
B CBETE
IpencTanTeH bu6mmoreka [IOK
13 o6 https://m.eds00.ru/00
add8b2
AIEKTPOITUTUYEC
KOH
JIACCOINAITAN
[TonsiTue o bu6mmoreka [IOK
14 TUAPOIIN3E https://m.eds00.ru/00
coiel add9d4
O06o0menue u bubmuoreka [JOK
15 CHCTEMAaTHU3allHs https://m.eds00.ru/00
3HAHUH addd12
[TepBruHBIiA
WHCTPYKTaX 110
Tb.
bu6mmoreka [IOK
16 Hpaxririecias https://m.eds00.ru/00
pabora Ne 1. addbfa
«Pemenue
IKCIIEPUMEHTAITH
HBIX 3aJ1a49»
KontponbHas bubnnoreka [HOK
17 pabota Ne2 o https://m.edso0o.ru/00

TEME

addecO



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

«QNEeKTPOIUTHY
eckas
JIACCOLIMAITHS.
XuMudeckue
peakiuu B
pacTBopax»

18

19

20

21

22

OOmas
XapaKTEepPUCTHKA
raJIoreHOB.
Xumudaeckue
CBOMCTBa Ha
MpUMepe XJopa
XJI0pOBOAOPO/I.
Consanas
KHCJIOTA,
XUMHYECKHE
CBOMCTBA,
MOJIy4eHHE,
MIPUMEHEHUE

[TepBuuHbIit
MHCTPYKTaX MO
Tb.
[IpakTnueckas
pabora Ne 2 o
TeMe
«ITonyuenune
COJISTHOM
KHCIIOTHI,
U3y4EHHE €€
CBOWCTB»

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peaxkuumii, eciu
OJIMH U3
pEareHToB /1aH B
U30BITKE

OOmas
XapaKTEPUCTUKA
sneMeHTOB VIA-
TpyNIbI

bubmuorexa [JOK
https://m.edsoo.ru/00
addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00
adel04

bu6nmoreka [JOK
https://m.edsoo.ru/00
ade348

bu6mmorexa [IOK
https://m.edsoo.ru/00
ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00
ade64a

23

AmoTponHsie

bubmuoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24

25

26

MoauduKaun
CepBl.
Haxoxnenune
cephl U €€
COCIMHEHUN B
MIPUPOJIE.
Xumudaeckue
CBOMCTBA CEphI
CepoBoaopon,
CTpPOCHHE,
buzndeckue u
XHUMHUYECKHE
CBOMCTBaA

OKCHUIBI CEPBI.
CepHas
KHCIIOTA,
buznveckue u
XUMHUYCCKHEC
CBOMCTBA,
IPUMCHCHUE

XUMHUYECKHE
peaknuu,
JIeXKAaIne B
OCHOBE
MIPOMBIIIIICHHOT
0 crocoba
MOJTy4eHUs
CEepHOM
KHUCTIOTHI.
XUMHUYECKOE
3arpsi3HEHHE
OKpYyKaroleun
cpenbl
COCTUHEHUSMU
CepBL.
(3HAKOMCTBO C
npocdeccueit
WHXXEHep-
TEXHOJIOT)

https://m.edso0.ru/00
ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00
ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00
adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a

27

Bruucnenne
MacCOBOH J0JIN
BBIXOJa

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

MPOJIYyKTa
peakiuu

OOmas
XapaKTEepUCTUKA
aneMeHToB VA-
rpynmsl. A30T,
pacrpocTpaHeHu
€ B IIPUPOJIE,
buzndeckue u
XHMHYECKHE
CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00
adeeab

29

30

AmMMuak, ero
buzndeckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYeHUE U
MIPUMEHEHHE

[TepBuuHbIit
MHCTPYKTaX 10
Tb.
IIpaxTrueckas
pabota Ne 3 o
TeMe
«[Ionyuenne
aMMHaKa,
U3YYEHHUE ero
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf180

31

AzoTHas
KHCJIOTa, €€
buznueckue u
XHUMUYCCKHE
CBOMCTBaA

bu6nmoreka [JOK
https://m.edsoo.ru/00
adf306

32

Hcnons3oBanne
HUTPATOB U
coJieii aMMOHHUS
B Ka4eCTBE
MUHEPATBHBIX
ynoOpeHuil.
XHUMHYECKOE
3arpsi3sHEHUE
OKpYKaroleun
cpenbl

bu6mmorexa [IOK
https://m.edsoo.ru/00
adf518



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

COCOAUMHCHUAMU
a3oTa

®docdop. Okcua

docdopa (V) u
ocdopHas
bocdop bu6mmoreka [IOK
KHCJIOTA,
33 usiIecKHe 1 https://m.edso0.ru/00
adf68a
XUMUYECKHE
CBOMCTBA,
MOJTYYCHHUE
Hcnonb3zoBanue
docdaros B
KauecTBe
MUHEPAIbHBIX bubnuorexa [JOK
34 ynoopeHuil. https://m.eds00.ru/00
3arps3Henue adfc20
MPUPOAHOMN
cpenbl
docharamu
Yraepon,
aCTIpOCTpaHEHU
EB npn OI;e bubnuotexa [JOK
35 q)mnrt)leimeam https://m.eds00.ru/00
adfd9c
XUMHUYCCKHEC
CBOICTBA
Oxcupl
yriepoja, ux
¢buznueckue u
XUMHUYCCKHEC
. bubmuorexa [JOK
CBOWCTBA.
36 https://m.edso00.ru/00
DKOJOTUYECKHUE
adfebe
npoOIeMsl,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
YronbHad bu6mmorexa [IOK
37 KHCJIOTa U €€ https://m.edso00.ru/00
COJIA ae006¢c
[TepBuuHBIit
e K 11O bubmuoreka [JOK
38 TPYX https://m.eds00.ru/00

Tb.
[IpakTnueckas

ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

pabota Ne 4 o
TeMe
"TTonryuenue
YTJIEKUCIIOTO
rasa.
KauecTBennas
peaxius Ha
KapOoHaT-uoH"

ITepBoHavaIbHBI
€ MOHATHS 00
bubmuorexa [JOK
OPraHUYEeCKUX
39 BIICCTBAX KAK O https://m.eds00.ru/00
B ae054e
COCIMHEHMIX
yriiepoaa
KpeMuuii 1 ero bubmuoreka [JOK
40 S https://m.edso0.ru/00
A ae080a
[TepBuuHBIit
MHCTPYKTaX MO
Thb.
IIpaxTrueckas
pabota Ne 5.
bu6mmoreka [JOK
Pemenne
41 S https://m.eds00.ru/00
p ae0bf2
HBIX 3a]1a4 I10
TeMe
«Baxneimnine
HEMETAJIJIBI M UX
COCIMHEHMS
KoHnTtponbHas
pabota Ne3 mo
bu6mmorexa [IOK
TeMe
42 . https://m.edso0.ru/00
«Baxneimnne
ae0el8
HEMETAJIIBI M UX
COCIMHCHMS
Oomias
XapaKkTepUCTUKA
XUMHUYECKUX bu6mmorexa [IOK
43 3JIEMEHTOB — https://m.eds00.ru/00
METAJLJIOB. ael03e
MeTtammueckas

CBsA3b U



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

MCTAININYCCKaA

KpUCTaJUIMUecKa
A peleTKa.
duznveckue
CBOICTBa
METAaJIJIOB
XUMUYECKHUE
CBOICTBa
METAJLJIOB. bubmuorexa [JOK
44 DIIEKTPOXHUMHUYEC https://m.eds00.ru/00
CKMH pan ael1156
HanpsHKeHUH
METaJIJIOB
Oo611re crocoobl
MOJTyYeHUs
METAJLIIOB.
CriaBsl.
Brrancaenus mo
bubmuorexa [JOK
45 YPapHEHIBIM https://m.edso0o.ru/00
XHMHHGEKHX 201156
peakiui, eciu
OJIVH U3
peareHToB
COJICPKUT
puUMecH
Ilonsarue o bu6nmoreka [JOK
46 KOppO3uu https://m.edso00.ru/00
METAJLIOB ael278
bu6mmoreka [IOK
47 Ei?;;iime https://m.eds00.ru/00
ael4b2
OKcuabl u bubmuorexa [JOK
48 TUAPOKCUIBI https://m.edsoo.ru/00
HATPUA U KAIHS ael4b2
[Ienouno3zeMenb
T — bu6mmorexa [IOK
49 - https://m.eds00.ru/00
) ael5e8
Marsui
Baxwuetimue bubnuorexa [JOK
50 COCTMHCHUS https://m.eds00.ru/00
KaJIbIUs aelbe8
51 0O0001enue n



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

cucTéMaTu3anusa

3HAHUU
KécTkocTh bubmuorexa [JOK
52 BOJIbI U CITOCOOBI https://m.eds00.ru/00
€€ yCTpaHeHus ae1886
[TepBuyHBIit
WHCTPYKTAX 10
Tb.
[IpakTuueckas bubnuoreka [IOK
53 pabora Ne 6 o https://m.eds00.ru/00
TeMe aelae8
"YKEcTkoCcTh
BOJIBI 1 METOBI
e€ ycrpaHeHus"
bu6mmoreka [IOK
54 AIfoMUHUHT https://m.edso00.ru/00
aelc64
AmdoTtepHbie
cBOHCTE bubmuorexa [JOK
55 OKCHIA 1 https://m.eds00.ru/00
aelc64
THJIPOKCHUIA
bu6nmoreka [JOK
56 Keneso https://m.eds00.ru/00
ae1d86
Oxcupsl,
FHAPOKCHIBI 1 bubnnoreka [JOK
57 https://m.eds00.ru/00
conu xene3a (11) 263506
u xenesa (I11)
0O0001eHne u
58 CHCTEMAaTHU3allHs
3HAHUI
[TepBruHBIi
WHCTPYKTaX I10
Thb.
[IpakTueckas
pabota Ne 7. bubnnorexka [JOK
59 Pemenue https://m.eds00.ru/00
3KCIIEPUMEHTATb ae3de8

HBIX 3a7a4 I10
TeEME

«Baxnemme
METaJUIbl U UX



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

COCOAUHECHU A

Brraucnenus no
ypaBHEHUSAM
XUMHUYECKHX
peaKuHnii, eciu
OJIVH U3
peareHTOB J1aH B
HU30BITKE HUJIH

bu6mmoreka [IOK

60 CONCTIKIT https://m.edso0.ru/00
cp 2e1750
MIPUMECH.
Brruncnenus
MAaCCOBOH IOJIU
BBIXOJ1a
POIYKTA
peaxkuuu
O06o0061IEeHNE U
61 cUucTEeMaTH3alus
3HAHUN
KonTponbhas
pabota Ned o
TEME
62 .
«Baxueiinine
METAJUIBI U UX
COEIMHEHUS
BemecTBa u
bu6mmoreka [IOK
MaTepuasbl B
63 OBCeNHEBHO https://m.edsoo0.ru/00
8 2e3f50
JKU3HU YeJ0BeKa
XUMHYECKOe
SarpssHEHIC bubnnoreka [JOK
64 COviKa o https://m.edsoo.ru/00
OKpyRatotie 2e4270
cpenbl
Poip xumuu B
peleHH bubnnorexka [JOK
65 R https://m.edsoo.ru/00
JkojiotuHee 2e4270
npobiem
O06o06meHNe 1 bubmuorexa [JOK
66 | cucremaruszanus https://m.edsoo.ru/00
3HAHUMN ae0dOa
O600mmenue u bubmuoreka [JOK
67 | cucremarusanus https://m.edsoo.ru/00

3HaHUHI

adb33c



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

O06006111eHE U

bu6mmoreka [IOK

68 | cucremarusanus 1 https://m.edso0.ru/00
3HAHUU ad9ch2
OBILEE
KOJIMYECTBO 68
YACOB ITO

[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A., AkiinoHepHoe oomectBo «M31aTeascTBo
«IIpoceernienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus, 9 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AkiimonepHoe o01miectBo «M3aaTenscTBo
«IIpocBemenue»

Mertoauueckoe nocoodue. 9 knacc (aBropsi O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6morexa IIOK

https://resh.edu.ru/
https://uchi.ru/

Caiit ®UIIA (https://fipi.ru/)
https://edu.skysmart.ru/












