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INOACHUTEJIBHAA 3AIIUCKA.

Paboyas nmporpaMma 1mo X¥MuM pa3zpaboTaHa B COOTBETCTBUU M HA OCHOBE:
1) ®epepanbHOro0 ToOCyAapCTBEHHOTO OOPa30BATEIBLHOTO CTAHJApPTa OCHOBHOIO OOILEro
oOpa3oBanusi (yTBEpKICH TPUKA30M MHUHHCTEPCTBAa OOpa3oBaHWS U Hayku Poccuiickoit
Ddeneparun ot «17» mexadbps 2010 r. Ne 1897).
2) IlpumepHoii mporpaMmbl MO XMMHH, BKIIOYEHHOW B COJEP)KATENbHBIA pa3ziesl MpUMEpHOI
OCHOBHOI 00pa3oBaTelbHOIl MPOrpaMMbl OCHOBHOrO 0OmIero o0pa3oBaHUs, O0J00pEHHOM
denepanbHBIM y4eOHO-METOINIECKUM 00BhEIMHEHUEM TI0 00IIeMy 00pa30BaHUIO (IPOTOKOII OT 8
anpens 20151, Ne 1/15);
3) Asropckoii padoueit nporpammsl H.E.Ky3nenosa, H.H.I'apa «IIporpamma ocHOBHOTO 00111€T0
obpazoBanus. Xumus. 8-9 knacce». M.: Benrana-I'pad,2017;
4) OcHOBHOI1 00pa30BaTEIILHON MPOrpPaMMbI OCHOBHOTO 00111ero oopazoBanus MAOY COILI Ne20
(YyTBepIK/IeHa pelIeHueM MeJaroriueckoro copera, mpotokoi Nel ot 25.08.2023 )

PII npuBenieHa B COOTBETCTBUE € eiepanbHON paboueil MporpaMMoit 1o npeaMery «XuMHs»
i 8-9 xiaccos

[Ipu cocraBieHun paboyeill mnporpaMmbl YUYTEHbl METOJMYECKUE PEKOMEHAALUU
I'BOYUPO nns o6paszoBarenbHbIX opraHuzanuii KpacHomapckoro kpas o mpernofaBaHUU
npenmeta «Xumus» B 2023 — 2024 yueOHOM TOAY.

CtpykTypa conep)kaHus MPOrpaMMBbI MO0 XUMUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydeHuto. CopepxaHHE CKIAAbIBAETCS U3 CUCTEMBl MOHATHH O XMMHYECKOM
9JIEeMEHTE U BEIIEeCTBE U CHCTEMbl TOHATUNA O XUMHYECKOH peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OPIaHM30BaHbl IO NPUHLUIY IOCJIEI0BATEIbHOTO PA3BUTUS 3HAHUNH Ha OCHOBE
TEOPETUYECKUX MPEACTABIECHUN PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI
Bcero ecrectso3Hanus; llepumonnmueckoro 3akona [[.JMI. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMHHU; YIEHHS O CTPOCHUU aTOMa U XMMHUYECKOH CBSI3H; NMPEICTaBICHUI 00 3JIeKTPOIUTHYECKOM
JUCCOLIMAlMU BEILIECTB B pacTBopax. TeopeTHyecKkue 3HAHUS pacCMaTpUBAIOTCd Ha OCHOBE
HMIUPHUYUECKU MOJYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OHOTO
YPOBHS K APYroMy, BBINOJHSS (PYHKUIHUN OOBSCHEHUS U MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEN NMPAKTUYECKOTO IPUMEHEHMSI U TTOJTyUEHUS U3Y4aeMbIX BELIECTB.

OcBoeHHE mNporpamMmbl MO XHUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMUYECKON COCTaBISIOIICH HAy4YHOM KapTHHBI MHUPA B JIOTMKE €€ CUCTEMHOW IIPUPOABI,
LIEHHOCTHOTO OTHOIIEHUS K HayYHOMY 3HAHUIO U METOAaM IO3HaHMs B Hayke. M3yuenune xumun
IPOMCXOIUT C IPUBJICUEHUEM 3HAaHUN U3 PaHee U3yUeHHBIX yUeOHBIX MpeaMeToB: «OKpyKaroLuii
Mup», «bronorus. 5-7 knacce» n «dusnka. 7 Kimacey.

1.Ilnanupyembie pe3yJabTAThl OCBOEHHS Y4eOHOI0 npeaMera « XuMHUsD)

JInuHOCTHBIE pe3yJbTAaThl OCBOEHHS MPOTpaMMbl OCHOBHOrO oOmiero oOpa3oBaHUs
JIOCTUTAIOTCS B X0J1e 00yUeHHs] XMMUU B €IMHCTBE YUeOHON M BOCITUTATENBbHOM JEATEIbHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU COIIMOKYIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOINECTBE IMpaBHJIAaMH M HOPMAaMHU TOBEACHHUS U CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHMsI, CAMOPA3BUTHSI U COLIMATTU3ALNN 00 yJaIOIUXCSL.

JIMuHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCA PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PaCIIMPEHHE ONbITA JESTEIbHOCTH Ha €€ OCHOBE, B TOM
quCcJIe B YaCTH:

1) naTpuoTHYeCcKOro BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY MU HAyYHOMY
HACJICINI0, MOHMMAHMUS 3HAYEHUS XMMUYECKOH HAyKd B JKH3HH COBPEMEHHOIO OOIIecTBa,
CHOCOOHOCTH OBJIAJIETh JOCTOBEPHON MH(pOpPMaLUEll 0 MEepeloBBIX JOCTHKEHUAX U OTKPBITUSIX
MHUPOBOH M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAay4yHBIX 3HAHUAX 00 ycTpoiicTBe



Mupa 1 o0IIecTBa;

2) rpaIaHcKOro BOCHHTAHUS:

NPEJCTABIEHHs] O COIMANBHBIX HOPMAaX M MPaBUIAX MEKIMYHOCTHBIX OTHOIICHHH B
KOIUIGKTHBE, ~ KOMMYHHKATHBHOW  KOMIIETGHTHOCTM B  OONIECTBEHHO  IIOJIC3HOM,
yueOHO-HMCCIIeIOBATENbCKOM, TBOPYECKOW M JPYrMX BHIAX JEATENBHOCTH, TOTOBHOCTH K
Pa3HOOOPA3HOM COBMECTHOI JESATEIBHOCTH MPH BHITOTHEHNN Y4eOHBIX, II03HABATEIbHBIX 33/1a4,
BHITIOJTHEHUM XMMHYECKHX OKCIIEPHMEHTOB, CO3/aHHMM yUeOHBIX HPOEKTOB, CTPEMIIEHHS K
B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B MPOIECCE ITOH YUeOHOM HEATENbHOCTH, FOTOBHOCTH
OLIEHHBATh CBOE MOBEJICHHE M IIOCTYITKY CBOMX TOBAPHUIIEH C MO3UIINN HPABCTBEHHBIX 1 IIPABOBBIX
HOPM C Y4ETOM OCO3HAHMS TTOCIIE/ICTBHIl TIOCTYITKOB;

3) HeHHOCTH HAYYHOrO MO3HAHUS:

MHPOBO33PEHUYECKUX  IPEICTAaBICHUNM O BEIIECTBE W  XHMHYECKOW  peakluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKM U COCTaBJISIIOLIMX OCHOBY IS
MOHUMAaHHS CYITHOCTH HAYYHOH KapTHHBI MUPA, IPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MIPUPOJBI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJHON CPENOil, O POIM XUMHUHU B NO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIX MOTHMBOB, HAIPaBJIEHHBIX HA IIOJyYEHUE HOBBIX 3HAHUU 110 XUMHH,
HEOOXOIUMBIX /17151 OOBSICHEHUSI HAOJII01a€MbIX ITPOLIECCOB U SIBJICHUIA;

[I03HABATENbHOM, HH(OPMALIMOHHON M YUTATENbCKOM KYJIbTYPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPaTypoH, JOCTYHMHBIMU
TEXHUYECKUMU CpeICTBaMH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpeca K 00y4YEHHIO U MO3HAHHUIO, JTH0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, NMPOEKTHOW W HCCIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUs B abHEHIIEeM;

4) dopmMupoBaHHs KYJIbLTYPbI 310POBbS:

OCO3HAHHUS LIEHHOCTH YU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKH Ha 37I0pOBBIH 00pa3 )KU3HU, OCO3HAHUS MTOCIEACTBUI U HEMPUATHS BPEIHBIX PUBBIYEK
(ynotpebneHusi ankoroiyig, HApKOTHKOB, KYypEHHUs), HEOOXOAUMOCTH COOJIOJCHUS MPaBHI
0€301aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pealbHOM KU3HU;

5) Tpynosoro BocnuTaHus:

MHTEpeca K MPAKTUUYECKOMY U3yUEHUI0 MpodeccHil U TpyAa pa3InyHOro poja, yBaXXeHHUe K
TPYAY U pe3yJbTaTaM TPYAOBOM IEATENbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IIPEIMETHBIX
3HAHUW [0 XUMHUH, OCO3HAHHOI'O BbIOOpPA WHIAMBUAYAIBHOW TPAEKTOPUH TPOJOJIKEHUS
00pa3oBaHUs C Y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX
UHTEPECOB U TNOTpPeOHOCTEW, YCHEImHON MpodeccnoHalbHON JesSTeNIbHOCTH UM Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHABHON Cpejie;

6) 3K0J0rMYeCKOro BOCHHTAHUS

9KOJIOTHUECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE KaK HCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAaHWs, IMOHMMAHHS I[CHHOCTH 3JIOPOBOTO M 0O€30MacHOTrO 00pasa >KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY U TICHXMYECKOMY 3/I0POBBIO,
OCO3HAHUS IEHHOCTHU COOJIOICHUS TTpaBUJI 0€30MMaCHOTO MOBECHUS MTPU padOTe C BEIIeCTBaMH, a
TaK)Ke B CUTYAIUSAX, YTPOKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHHS, MOJydaeMble MPH W3YYCHHH XWMHH, I PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOIIeW MPUPOIHON CPEIOi, MOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpblI, OCO3HAHUS TJI00aTFHOTO XapaKTepa SKOJOTHUYECKUX MPOOIeM W MyTed MX PEIICHUS
MOCPEACTBOM METOJIOB XUMUU;

9KOJIOTUYECKOTO MBIIUICHUSI, yYMEHHUS PYKOBOJICTBOBATHCS WM B TI03HABATEIHHOM,
KOMMYHUKATUBHOHN U COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeamMeTrHbie pe3yJbTaTbl. B cocTaBe MeTanmpeIMETHBIX PE3yJbTaTOB BBIICISIOT
3HauUUMBIE JUIS (POpPMHpPOBAHUS MHPOBO33PEHHS OOIIEHAYYHBIC TOHITHS (3aKOH, TEOpPHs,
MIPUHITUI, TUTIOTE3a, (PaKT, cucTeMa, MpoIecc, SKCIEPUMEHT U APYTOE. ), KOTOPHIE UCTIOIL3YIOTCS B



€CTECTBEHHO-HAYYHBIX y4eOHBIX MpPeAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHX MPEAMETOB
(GbopMHpOBATh MPEICTABICHHUE O LIEJIOCTHON HAYyYHOH KapTUHE MHUpa, U YHUBEpCalbHbIE yUeOHbIE
neiictBusi (MO3HABATENbHBIE, KOMMYHUKAaTHUBHBIC, DPETYJISATHUBHBIE), KOTOpHIE O00ECIEYMBAIOT
(GopMHpOBaHHE FOTOBHOCTH K CaMOCTOSATEIILHOMY IUIAHUPOBAHMIO M OCYLIECTBICHUIO y4eOHOU
NesITeIbHOCTH. MeTanpeIMeTHbIE Pe3ybTaThl OCBOSHUS 00pa30BaTeIbHON MPOTPaMMBI 110 XUMUHU
OTpaXkarOT OBJIAICHUE YHUBEPCAIBHBIMU I03HABATEIbHBIMU JEHCTBUAMH, B TOM YHUCIIE:

1) 6a3oBble oruUecKkue aeicTBHS:

YMEHHME HCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBINUICHUS IIPA OCBOCHUU 3HAHMM:

pacKpbIBaTh CMBIC XUMUYECKUX NOHATUHN (BBIAEIATH UX XapaKTepHbIE IPU3HAKHU, YCTAaHABIINBATD
B3aUMOCBSI3b C JPYTUMH HOHATUSMM), UCIOJIb30BAaTh IMOHATUSA Ul OOBACHEHMS OTAEIbHBIX
(aKkTOB U SABICHHIA, BBIOMPATh OCHOBAHMS U KPUTEPUH [T KJIacCU(DUKAIIUN XMMUYECKHX BEIIECTB
U XUMHYECKUX PEAKLIMH, YCTaHABIMBATh HNPUYMHHO-CIEICTBEHHBIE CBA3M MEXIy OOBEKTaMH
U3YYEHHUS, CTPOUThH JIOTMUYECKHE PACCYKIACHMs (MHIYKTUBHBIE, JNEAYKTUBHBIE, IO aHAJIOTHH),
IIPOBOAMTD BBIBOJBI U 3aKIHOYCHMUS,;
YMEHME IPUMEHSATH B IIPOLIECCE O3HAHUS MOHATUSA  (IpeIMEeTHble U METalnpeIMETHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJIb3yeMble B XHMHH, HPeoOpa3oBHIBATh ILHUPOKO
IPUMEHSIEMbIE B XMMHUU MOJIEJIbHBIE IPE/ICTABICHUS - XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XxuMuyeckass  ¢GopMmyna M ypaBHEHME  XHMHUYECKOM  peakuud - [pU  pEIICHUU
yueOHO-T03HABATENbHBIX 33Ja4, C YYETOM O3TUX MOJENbHBIX IPEACTABICHUN BBIABIATh U
XapakTepu30BaTh CYLIECTBEHHbIE NMPU3HAKU HM3YYa€MbIX OOBEKTOB - XMMUYECKHUX BELIECTB U
XUMHUYECKUX peaKlui, BbISIBIATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEACTBEHHbBIE CBS3H U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBICHUSAX;

2) 6a3oBble HCcdeN0BaTeIbCKHE AeiicTBHSA:

YMEHME HCII0JIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA MO3HAHMS, a
TaKkKe B KauyecTBE OCHOBBI [UId (OPMHPOBAHUS THUIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHne OMbITa MO IMJIAHUPOBAHUIO, OPraHU3AlMM U IMPOBEACHUIO YYEHHYECKHUX
HKCIIEPUMEHTOB: YMEHUE Ha0JI0/1aTh 32 XOJI0M IIPOLEcca, CaMOCTOSITENIbHO MTPOTrHO3UPOBATh €ro
pe3yibTar, (HOopMyIUpOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yjibTaTaM IpPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUYET O MpOeaHHON padoTe;

3) pa6ora ¢ unpopmanmueii:

yYMEHHUE BBIOUPATh, aHATM3UPOBATH K HHTEPIPETHPOBATH HH()OPMAIHIO PA3INIHBIX BUIOB
U GOpM MpeICTaBICHMS, OIYYaEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO- NOMYJIsIpHAs JIUTEpaTypa
XUMHUYECKOT0 COJIEpKaHus, CIIpaBOYHbIE TOCcOOUs, pecypchl IHTepHeTa), KpUTHUECKU OIICHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSThH PAa3IMIHbIE METOBI M 3aIPOCHI IIPH MTOUCKE U 0TOOpe WH(pOpMAIHN U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOJAUMBIX JJIs1 BBITOJHEHHS YU€OHBIX U IMO3HABATENBHBIX 337134
ornpeaenéHHOro TUIA, npuodpeTeHue OTbITa B oOnactu MCIIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIQJCHWE  KYyJIbTYpPOH  aKTHBHOTO
UCTIOJIB30BaHUSI PA3JUYHBIX TOWCKOBBIX CHCTEM, CaMOCTOSITEIHHO BBIOMPATh ONTUMAIBHYIO
dopmy mpencraBieHus HHGOpPMAIMM M HIUTIOCTPUPOBATH peEIIaeMble 33Ja4d HECIOKHBIMH
CXeMaMH, AMarpaMMaMHu, ApyruMu popMaMu rpaduku U UX KOMOUHAIUSAMU;

YMEHHUE MHCIONb30BaTh M AHAIM3MPOBATH B Ipolecce y4yeOHOM M MCCIeq0BaTeNbCKOM
NEeSTeNIbHOCTH MH(GOPMAIUIO O BIUSHUU TPOMBIIIJIEHHOCTH, CEJIbCKOTO X035HUCTBA U TpaHCIOpTa
Ha COCTOSIHME OKPY>KAIOIIEeH MPUPOTHON CPEBI;

Y obyuatomierocsi OyayT chOpMUPOBAHBI CIEAYIONUE YHUBEPCAIbHBIE KOMMYHHKATUBHBIC
IICUCTBUA:

yMEHHUE 3aJlaBaTh BOMPOCH (B XoA€ nauainora v (WIM) OUCKYCCHUU) MO CYIIECTBY
oOcyxgaemMoil TeMmbl, (OPMYJIUPOBATh CBOM TNPEIOKEHHS OTHOCUTEIHHO BBIIOJHEHHS
IIPEMJIOKEHHOU 3a1a4H;

MpUOOpETEHUE  OMbITa TMPE3EHTALWU  PE3yJbTAaTOB  BBINOJIHEHHS  XUMHYECKOIO



JKCIepUMeHTa (J1abOpaTOPHOTO OIbITA, J1a0OPaTOpPHOM pabOTHI MO HCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMM  II03HABaTEIbHOM WU
HCCJIEIOBATEILCKOM JEATeTbHOCTH TMPH PEUICHUH BO3HHMKAIOUIMX MpoOJieM Ha OCHOBE Yy4déra
OOIIMX WHTEPECOB M COIJIACOBAHUS MO3UIMN (OOCYXIEeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHAIMS COBMECTHBIX JCHCTBUIA, ONpeAeNieHUe KPUTEPUEB MO OLICHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE);

VY obyuatomierocst OyayT cOpMUpPOBaHBI CAEAYIOLINE YHUBEPCAIbHBIE PETYISATUBHbIC IEHCTBUS:

YMEHHE CAMOCTOSATEIBHO ONPEIEISTh LEIU JEITENbHOCTH, IIJIaHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh M MPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BHIOHMPAThH
HanOosee 3((heKTUBHBIC CTIOCOOBI peIIeHHs YUeOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSATEIILHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN alrOpuTM IeHCTBUIN MPHU BBHITOJIHEHUH 33JaHUN
C y4€TOM TIOJTYYEHHUS HOBBIX 3HAaHMH 00 HM3ydaeMbIX OOBEKTaxX - BEIIECTBAX M PEAKIIHSX,
OILICHUBATh COOTBETCTBUE MOTYYEHHOTO pe3ybTaTa 3asBJICHHOM 1IeIIH;

YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUA.
IIpenmeTHble pe3yJbTaThbl OCBOSHHS MPOrPaMMbl MO XMMHUU Ha YPOBHE OCHOBHOI'O OOIIETrO
o0OpazoBaHusl.

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O00SM3aTENBbHOTO COJEPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOW (enepanpHO pabodeid mporpaMMoi, BBIICISIOT: OCBOCHHEIC
oOydJarmuMuCs Hay4yHble 3HAHMUS, YMEHHUS M CIOCOOBI JeHCTBUil, creuuduyeckue s
npeaMeTHOW 00macTH «XWMHUS», BUABI JIEATEILHOCTH IO TOJYYSCHHIO HOBOTO 3HAHHSA, €Tro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYallUsX.

K koHmy oOyuenuss B 8 kiacce y oOyuwatomerocs Oyny chOpMHUpPOBaHBI CIEIyIOIIUE
NPEIMETHBIC PE3YIbTAThl TI0 XUMHUU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX MOHATHI: aToM, MOJeKyjlda, XMMHUYECKHH
AJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OAHOPOAHAS U HEOAHOPOIHAs),
BAJICHTHOCTb, OTHOCHTEJbHAs aTOMHasi M MOJIEKYJsipHas Macca, KOJIMYECTBO BEILIECTBA, MOJb,
MoOJIIpHasi Macca, MaccoBasl J0Jil XMMHUYECKOTO 2JIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KCIIOTA, OCHOBAHHE, COJIb, HIEKTPOOTPHUIIATEILHOCTb, CTENIEHb OKUCIICHUS, XUMUYeCKast
peakiysi, KiaccuuKanus peakUuuil: peakiui COCTUHEHHS, PEaKIUU Ppa3JI0KECHUS, pPEaKIuu
3aMelIeHus], peakMu 0oOMeHa, 9K30- M SHA0TEPMHUYECKHE PEAKLUHU, TeIUIOBOH YPeKT peakiuy,
AIpO aTOMa, AJIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpOuTallb, paJnyc aToMa, XUMHUYEeCKas CBS3b,
HOJISIpHAst M HENOoJsipHas KOBaJEHTHasl CBA3b, MOHHAS CBs3b, MOH, KaTHOH, aHUOH, pPacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpallysl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHUH W HPUMEHSTHh 3TH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAIICHUN;

MCIOJIb30BATh XUMHUECKYIO CUMBOJIUKY Il COCTaBJIEHUS (POPMYJT BEIIECTB U ypaBHEHUI
XUMUYECKHUX PEAKINN;

OIpeJIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHHApHBIX COEIUHEHUSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, TIPUHAICKHOCTH BEIIECTB K OMPEIeIEHHOMY
KJaccy COeQUHEHUH 1o GopMynaMm, BUA XUMHYECKOH CBsA3M (KOBaJIEGHTHAass W HOHHAsA) B
HEOPTraHMYECKUX COCTMHEHUSX;

packpeiBath cMmbich Ilepuonnmueckoro 3akona J[.M. MenpaeneeBa: JeMOHCTPHUpPOBAThH
MOHMMaHHE TTePHOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX JIEMEHTOB OT WX TIOJIOXKCHHUS B
[lepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yYEHUs, 3aKOHa ABOIaJipo, OMUCKHIBATh U XapaKTEPU30BaTh TAOINYHYIO
dopmy Ilepmoanueckoil CHUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pPa3IM4aTh TOHSATHS «IJIaBHAs
noarpymnmna (A-rpymma)» u «mobounas moarpymnmna (b-rpymma)y, manesie u GOJbIINME TEPHOIH,
COOTHOCHTbH 0003HauEHUsI, KOTOpBIE UMEI0TCs B Tabmiuie «lleproanueckas cucteMa XUMHUYECKUX
anemenToB JI.M1. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKUX



DJIIEMEHTOB (COCTaB M 3apsii sjpa, oOIIee 4YHCIO SJICKTPOHOB M pacHpeleieHHe HUX IO
AJIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATH XUMHUYECKHE JIEMEHTHI, HEOpPraHWYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (TI0 YUCITYy M COCTaBY YYacTBYIOIIUX B PEAKIUH BEUIECTB, MO TEIIOBOMY
addekTy); XxapakTepu3oBarh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOJITBEPIKAAsI OIHCaHUE NpUMEPaMU  MOJICKYJISIPHBIX ypaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHIX MTPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYEO MacChl BEHIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COSTMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
NPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINU;

MPUMEHSITh OCHOBHBIC OTICPAllii MBICIIUTEIBHON JEATeIbHOCTH - aHAIW3 W CUHTE3,

CpPpaBHCHHUC, O606IJ_I€HI/IC, CHUCTCMATHU3alluLo, KJ'IaCCI/Iq)I/IKaI_[I/IIO, BBIIBJICHHUC
MPUIUHHO-CJICACTBCHHBIX CBSI3CH - AJI1 U3YYCHUA CBOICTB B€IICCTB U XHUMHNUYCCKHUX peaxunﬁ,
CCTCCTBCHHO-HAYYHbBIC MCETOJAbI IIO3HAHUA - Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOJICIHUPOBAHUC,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

clieoBaTh MpaBUjiaM  TOJNB30BAaHUS XUMHYECKOW TOCyAod ©  1abopaToOpHBIM
000py/i0BaHUEM, a TaK)Ke MPaBUIaM 0OpaIeHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU
[0 BBINOJHEHUIO JIA0OPATOPHBIX XHMMHUYECKUX OIBITOB IO TMOJIYYEHUI0O M COOHPaHUIO
ra3o00pa3HbIX BenlecTB (BOJOPOAA W KUCIOPO/a), IPUTOTOBICHHIO PACTBOPOB C OMPEACIEHHOM
MaccoBOM JI0Jieil pacTBOPEHHOTO BeUIECTBa, IJIAHUPOBATh U MPOBOAUTH XUMHYECKHE
HKCIEPUMEHTHI 110 PACHO3HABAHMIO PACTBOPOB LIEJIIOYEH MU KHUCIOT C IOMOIIBIO MHJIUKATOPOB
(;maxmyc, GpeHondranenH, METHIIOPAHXX U IpYTHeE).

K konmy oOyuenuss B 9 kiacce y oOyuaromierocs Oyay copMuUpoBaHBI CIEAYOIINE
IIPEIMETHBIE PE3YIbTAThI 10 XUMUU:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TIOHSATHI: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHHUS, XUMHUYECKas peaklMs, XUMHUYecKas CBs3b,
TETIOBON 3((EeKT peaklnu, MOjb, MOJIAPHBI 00BbEM, PACTBOP, DIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JTUCCOLIMALMSA, PpPEaKIMH HOHHOro oOOMeHa, KaTajlu3aTop, XUMHUYECKOoe
paBHOBecHe, 00paTHUMbIe U HeOOpaTUMBbIE peaKIH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHUCJIUTEb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBJIEHME, aJUIOTPOIUs, aM(OTEPHOCTD,
XUMHUYecKass CBs3b (KOBAJIEHTHAs, WOHHAs, MeETaUIMYecKas), KpHCTasIM4yeckas pemeéTka,
KOppO3Usi METa/llIOB, CIUIaBbl, CKOPOCTb XHMMMUYECKON peakIuH, MpeAeNbHO AO0MycTUMas
xoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX TIOHSATHUH W NPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

HCIOJIb30BaTh XUMUUYECKYIO0 CUMBOJIUKY ISl COCTaBJICHUSI (POPMYIT BEILIECTB U YpaBHEHH
XUMHUYECKHUX PEAKIIUIL;

OTIpEe/IEIISATh BAJICHTHOCTh U CTEMEHb OKUCIECHUS XUMHUECKHUX 3JIEMEHTOB B COEAMHEHMSIX
pa3IMYHOTO COCTaBa, NMPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJacCy COEIMHEHUH IO
dbopMynaM, BUJ XUMHUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPraHMYEeCKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHUYECKOW (opmylie, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUMN, TUIT KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona (.M. MeHnneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHHE: OMHUCHIBATh M XapakTepuzoBaTh Tabmuunyio (opmy Ilepumomudeckoil cucTeMbl
XMMHUYECKUX 3JIEMEHTOB: Pa3iHyarh MOHATHS «rJaBHas moarpynna (A-rpymma)» u «moOo4Has
noarpynma (b-rpymma)», Maneie W OOJBIINE TEPUOIBI, COOTHOCHTH O0O3HAYEHUsS, KOTOpHIC
UMEIOTCS B MEPUOANYECKON Tabiuie, ¢ YHUCIOBBIMU XapaKTEePUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps[ siipa, o0IIee YUCIIO 3JIEKTPOHOB U paclipe/ieJIeHHe UX Mo



3JIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB U UX
COEJMHEHUH B IIpeJiesiax MalbIX IEPUOJIOB U TJIaBHBIX HOATIPYII C YUETOM CTPOEHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (1o YUCIly U COCTaBy y4acTBYIOIIMX B PEAKIMM BEIIECTB, [0 TEIUIOBOMY 3(pdeKTy, 1o
U3MEHEHHIO CTETICHEH OKHCIICHUS! XUMUYECKUX FIIEMEHTOB);

XapaKTepu30BaTh (ONUCHIBATh) O0IKE U CIeUU(PUIECKHE XUMUYECKHUE CBOMCTBA IPOCTHIX
U CIIOKHBIX BEIIECTB, OJATBEPK/Iasi ONMUCAHNUE IPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YpaBHEHHH
COOTBETCTBYIOLMX XUMUYECKUX PEaKIHii;

COCTaBJISATh YPAaBHEHUS AJIEKTPOJIUTUYECKON IMCCOLMALNU KHUCIIOT, LIENOYEH U COJIEH,
IOJHbIE W COKpAIlEHHbIE YpaBHEHHMs peakuuid MOHHOro oOMEHa, YypaBHEHHUs peakLui,
MOATBEPXKJAIOLIUX CYLIECTBOBAHME TI'€HETUYECKOM CBSI3M MEXIY BELIECTBAMM pPa3IMYHbIX
KJIaCCOB;

pacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTHU
IPOTEKaHUs XUMUYECKUX MIPEBPAILEHUH B Pa3JINYHbIX YCIOBUSAX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMyJie COeAMHEHUS], MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

coOyogaTh IpaBWiIa  IOJB30BAaHUS  XMMHUYECKOH Mocynoil U 1abopaTOpHBIM
000py/s0BaHUEM, a TAK)KE MpaBUiia 0OpAIIEHUs C BEUIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSAMU
[0 BBIMNOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OINBITOB IO IOJIYYEHUIO U COOMpaHMIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKIUH, IMOJTBEPXKAAOLINE KAaueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpUAOPOMMI-, HOOUA-, KapOoHaT-, ¢ocdar-, CUIMKAT-,
cynbdar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIIHUE
B BOJIHBIX PAaCTBOPaX HEOPTaHUYECKUX BEUIECTB;

NPUMEHSATh OCHOBHBIE OINEpallMy MBICIUTENBHON JEATEIbHOCTH - aHAIW3 U CUHTE3,
CpaBHEHME, 0000IIeHNEe, CUCTEMAaTH3alllI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H - IS
U3y4EHHs CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUil, eCTeCTBEHHO-HAYyYHbIE METO/bI TIO3HAHUS -
Ha0JII0/IeHue, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

2. Conepxanue yueOHOro npeamera « Xumusms» 8-9 kiace

Conep:xanue o0yuyeHus B 8 kiacce.

[TepBoHayanbHbIE XUMUYECKUE TTOHSATHUSI.

IIpenmer xumuu. Ponb XMMHMM B JKHM3HM 4YeJOBEKa. XMMHUS B CHUCTEME HayK. Tena u
BellecTBa. PU3NUeCcKre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsiHME BeecTB. [[oHsTHe 0 MeTo1ax
no3HaHus B XuMHUH. YucTtele BemectBa 1 cMecH. CriocoObl pa3enieHus CMecen.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 31eMeHThl. CHMBOJBI XUMHUYECKHX DJIEMEHTOB.
ITpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckas Qopmyna. BaneHTHOCTh aTOMOB XUMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BewlecTB. OTHOCUTENBbHAsA aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHAsI
Macca. MaccoBast 10711 XUMHUYECKOIO AJIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHas Macca. B3aumocBsA3p KonMuecTBa, Macchl U
yucia CTPYKTYPHBIX €MHULL BelecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCINHEHHH.

du3nyeckue M XUMHUYECKUE SIBJIEHUSA. XUMHUYECKass peakuus U e€ NpHU3HaKu. 3aKOH
COXpPaHEHMsI Macchl BeleCTB. XUMHUYECKHUEe ypaBHeHMs. Kiaccudukanus XUMHUECKUX peakIuii
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA).

XHUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKON MOCY0M, TTpaBuiiaMu paboThI B
nabopaTtopuu U npuémMamu odparieHus ¢ 1a00paTOPHBIM 000PYAOBAaHHEM, U3YUEHHE U OTIMCAHHUE



(bu3HYECKUX CBOMCTB 00pa3I10B HEOPTaHMUECKUX BEIIECTB, HAOM0IeHUe (PU3NUeCKHX (TIIaBJICHUE
BOCKa, TasiHUE JIb/1a, pACTHUPAHKE caxapa B CTYIIKe, KHIIEHHE U KOHJIEHCALIUs BOJIbl) U XUMUYECKUX
(ropeHue cBeuM, MPOKATMBAHHWE MEIHOM TPOBOJIOKH, B3aUMOJACHCTBHME Meja C KHCIOTOM)
SBJICHUH, HAOJIIOJJIECHUE U ONMCaHUE MPU3HAKOB IIPOTEKaHU XUMHUYECKUX peakluil (pas3iiokeHue
caxapa, B3aMO/ICHCTBHE CEpPHON KUCIIOTHI C XJIOPUAOM Oapusi, pasiiokeHue ruapokcuaa meau (11)
IIpY HAarpeBaHUH, B3auMoeWcTBUE kene3a ¢ pactBopoM coiau meau (II), usydenue crocoGos
paszieneHuss cMmecedd (C TMOMOUIbI0 MarHWTa, (WIBTPOBAHHE, BBINAPUBAHUE, IUCTHIUIALIUA,
xpomarorpadus), IpoBeIeHUEe OUUCTKH IIOBAPEHHOM COJIM, HAOJIIOJEHUE U OITUCAHUE PE3YIbTATOB
IIPOBEJEHUS OMNbITA, WIIOCTPUPYIOIIErO 3aKOH COXPAHEHHUS MACChI, CO3/IaHUE MOJIETIEN MOJIEKYI
(IIapocTep)KHEBHIX ).

Baxneiiime npeacTaBUTeN HEOPraHUYECKUX BELIECTB.

Boznyx - cmech razos. CocraB Bo3ayxa. Kuciaopox - 2J€MEHT M IIPOCTOE BELLECTBO.
Haxoxxnenue kucioposaa B npupoze, pusnueckue 1 XUMUUYECKHUE CBOMCTBA (PEaKkIMU rOpeHus).
Oxcuppl. Ilpumenenune kucnopopa. CrnocoObl MOSyYeHHS KHUCIOpPOAAa B J1abopaTopuu |
npoMbIIuIeHHOCTH. KpyroBopot kuciopona B mpupoge. O30H - ammoTporHas MoaupuKarus
KHCIIOpOJa.

TermnoBoit 3ddexkr XuMuYeckoil peakiuu, TEPMOXHMHUYECKHE YpPaBHEHHUS, JK30- WU
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: Yroib M METaH. 3arpsA3HEHHUE BO3[yXa, YCUJICHHE
NapHUKOBOTO P QeKTa, pa3pyIIeHne 030HOBOTO CIIOSI.

Bogopon - nasmemMeHT M mpoctoe BemiecTBo. HaxoskaeHue Bomopona B IPHUPOAE,
¢u3nyecKkue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oydeHus. Kuciorel u comnu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BOoAbl. Boxa kak pacrBopurens. PactBopsl. HacelieHHblE U
HEHaCBILICHHBIE pacTBOpPHI. PacTBOopuMOCTh BemiecTB B BoJe. MaccoBas 10yl BEIECTBA B
pactBope. XumHuueckue cBoicTBa Bojabl. OcHOBaHusA. Poiib pacTBOpOB B MpUpoOJie U B KU3HU
yenoBeka. KpyroBopoT BoAbl B NpupoAe. 3arpsi3HEHUE NPUPOAHBIX BoZA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHAOB:

coneo0pasymoire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE)
u HecosieoOpasyromme. Homenknarypa okcuioB. @uszndeckue 1 XMMUYECKHE CBOMCTBA OKCHJIOB.
ITomy4yenue okCUI0B.

OcHoBanust. Knaccudukanust ocHOBaHMH: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. @u3NuecKME U XUMUYECKHE CBOWCTBa OCHOBaHUM. IlomydueHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciaor. @uznueckue U XMMHUECKHE
cBoMcTBa KUCIOT. Pax akrusHoctu Mmetaios H.H. bexerosa. Ilonyyenue kucior.

Comun. Homenknarypa comnen.

du3nyecKkue 1 XMMUYECKUe CBOMCTBa conell. [lonyuenue coieil.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPTaHUYECKUX COECTUHEHHM.

XHWMHUYECKUN DKCIIEPUMEHT: KadeCTBEHHOE OIPEIEIICHUE COAEpIKAHMUS KHCIOpOAa B
BO3/yX€e, OJy4yeHue, coOupaHue, pacrio3HaBaHUE U U3y4YeHUE CBOMCTB KHCIOpO/a, HaOII0IeH e
B3aMMOJIEMCTBHS BELIECTB C KUCIOPOJIOM M YCIOBHUS BOZHUKHOBEHHUS M NPEKPAIIECHUs TOPEHUs
(moxkapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHIOB M ONTMCAHUE UX CBOWCTB, MOJIyYeHHE, COOMpaHue,
pacrio3HaBaHME U U3Y4YE€HHUE CBOICTB BO/IOpO/ia (TOpEeHHE), B3aUMOICHCTBHE BOIOPO/IAa C OKCHIOM
meau (II) (Bo3MOXXHO HCHONIB30BaHUE BHUAEOMATEpUaOB), HaOMIOJeHHE OOpPa3IOB BEIIECTB
KOJINYECTBOM | MOIb, HCCIIEOBaHUE OCOOCHHOCTEH pAcCTBOPEHHUS BEIECTB C PAa3IU4HON
pPacTBOPUMOCTBIO, IIPUTOTOBJIIEHHE PACTBOPOB € ONPEACIEHHON MaCCOBOM J10JIEH pACTBOPEHHOTO
BEILIECTBA, B3aUMOJCICTBHE BOJBI C MeTaulaMu (HaTpueM ¢ KajablueM) (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB), HCCIEA0BaHME 00pa3lO0B HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHs] OKPAaCKM WHAMKATOPOB B PacTBOPax KUCIOT U
miesioveit, n3ydeHue B3auMozeiicTBusa okcuaa meau (1) ¢ pactBopom cepHOM KUCIOTBI, KUCIIOT C



METa/UIaMM, PEaKUMW HEUTpaM3aluu, IOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHECHHE
OJIHOrO0 MeTajjla APYTMM M3 pacTBOpa COJIM, PEUICHUE HKCIIEPUMEHTAIBHBIX 3aJad 10 TEeMe
«Baxueinmmue Ki1accel HEOPraHUYECKUX COCIUHEHUNY.

Ilepuonnueckuii 3akoH u Ilepronnueckas cucrema xumuueckux snementoB .M. Menneneena.
Crpoenue aToMoB. Xumuueckas cBa3b. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIEC PEAKIIUH.

[lepBple MONBITKM KiIacCUPUKAUU XUMHUYECKUX dyeMeHToB. [lonsrtue o rpymnmax
CXOJHBIX JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENbHBIE METAIIbI, FAJIOT€HbI, HHEPTHBIE Ia3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuin 3akoH. llepuoguyeckas cucrema XumMuuyeckux diaemeHtoB [I.1.
MenneneeBa. Kopotkonepuoanas u anuxHHonepuogHas (opmbl [lepuoguueckoit cucTeMsl
xumuueckux anemeHtoB J[.M. MenneneeBa. Ilepuonst u rpynmbl. Du3nyuecKuid CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenune artomoB. CoctaB aromHbIx saep. M3orombl. Onextponbl. CrpoeHue
AMIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XMMHUYECKHUX 3yieMeHTOB llepruoanueckoil cucTeMbl
AWM. Menneneea. XapakTEpUCTUKA XHUMHYECKOIO JJIEMEHTa MO €ro IOJIOKEHUI0 B
[Tepuoauueckoii cucreme /.M. Menpeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paiuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB IO rpynmnaMm M nepuojam. 3HaueHue l[lepuoanueckoro 3akoHa U
Ilepponnueckor CUCTEMBI XMMHMYECKUX DJIEMEHTOB Ul Pa3BUTHs HaykKh M npaktuku. JI.H.
MeHpeneeB - y4€HbIA U IPaKIaHUH.

XuMuyeckass  CBS3b. KopanentHast  (monsipHas 4 HENOJsSIpHAasi)  CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIEPUMEHT: H3y4eHHE OOpa3loB BELIECTB METANIOB U HEMETAJUIOB,
B3aUMOJICMCTBUE THAPOKCUJA IIMHKA C PAacTBOPAaMU KHUCIOT W LIEJNOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaklui (TOpeHHe, peakiuu
pa3I0XKEHUs, COETUHEHNS).

MexnpeameTHbIe CBSI3H.

Peanuzamus MexxnpeaMeTHbIX CBA3EH MPU U3YUYEHUH XMUMHUH B 8 KIJIACCE OCYIIECTBIISIETCS
yepes3 UCT0Ib30BaHUE KaK OOIUX €CTeCTBEHHO-HAYUHBIX MMOHATHH, TaK U MOHATHH, SIBIISIOIINUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHATHUS: HAay4YHBIA (akKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KiIaccu(uKalus, IepuoIM4YHOCTh, HAOMI0eHIE, SKCIIEPUMEHT, MOJEIUPOBAHHE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®dusnka: marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYNA, JJIEKTPUYECKUI 3apsjl, BEIIEeCTBO, Tel0, O00bEM, arperatHoe
COCTOSIHUE BEILECTBA, Ta3, (PM3NYECKUE BEIINIMHBI, €AMHUIBI U3MEPEHUS], KOCMOC,

IUTaHeThl, 3BE€311p1, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadusa: armochepa, ruapocdepa, MuHepasbl, TOpPHbIE TOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOILINBO, BOAHBIE PECYPCHI.

Conep:xxanue o0yueHus B 9 kiacce.
BemecTBo 1 xuMHueckasi peakiusi.

[lepnonnueckuit 3akoH. llepuogmueckas cucrtema xumuyeckux saemeHtoB JI.M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPHOJOB, KaJIMs, KAJIbLMS U UX COCAMHEHUN B COOTBETCTBHUU C IOJOKEHHEM
AJEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHHEM UX aTOMOB.

CtpoeHne BellecTBa: BHUJbl XUMHYECKOW CBA3U. THUNBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XUMUYECKOH CBS3H.

Knaccudukanmss 1 HOMEHKIIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKHE CBOMCTBA



BELIECTB, OTHOCALIMXCA K pa3jMYHBIM KJlaccaM HEOPraHWYECKUX COEIMHEHUM, NeHeTHUYecKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukanus XMMHYECKUX peakiuil Mo pa3IudHbIM MpU3HAKaM (II0 YUCIY U COCTaBY
Y4YacTBYIOLIMX B PEAKLIUHU BELIECTB, 10 TEII0BOMY 3()(PEKTy, 0 U3MEHEHUIO CTEIIEHEN OKUCIICHUS
XUMHUYECKHX O3JIEMEHTOB, [0 OOpaTUMOCTH, II0 YYacTHUI0O Karaiam3aTopa). OK30- U
SHIOTEPMHUUYECKHE PEAKIIUHN, TEPMOXUMHUUECKHE YPABHECHHUS.

[Tonatue o ckopoctu XuMU4eckoi peakuuu. [loHsTne 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHe 0 TOMOreHHBIX M TeTepOreHHbIX peakiusax. [lonsaTue o karanuse.
ITonsTHE O XMMUYECKOM paBHOBECUH. DAKTOPBI, BIUSAIOIIME HA CKOPOCTh XMMUYECKON PEAKIUU U
II0JIO)KEHNE XUMHYECKOTO PAaBHOBECHSL.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHON peaxkuuu. Cocrasnenue YPaBHEHUN
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUI C HCIIOJIB30BAHUEM METO/Ia SJICKTPOHHOTO OayiaHca.

Teopus 2MEKTPOIUTUYECKON AUCCOLUALMM. DIEKTPOIUTHI U HEINEKTPOIUTHl. KaTnoHsl,
AHUOHBI. MexaHU3M JAUCCOLMALIMY BEUIECTB C Pa3IMYHbIMU BUIaMU
xuMuyeckoi cBs3u. CreneHs qucconuanuu. CHIIbHBIC U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. YciioBusl IPOTEKAaHUS PEAKIMI HOHHOTO 0OMEHA, MOJIHBIE U
COKpalEHHBbIE MOHHBIE YpaBHEHMs peakuuil. CBOMCTBa KHUCJIOT, OCHOBaHUN M COJEW B CBETE
IPEJCTaBICHUH 00 BIIEKTPOJIUTUYECKON aucconuanuu. KauecTBEeHHbIE peakUMU Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONIEH.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMM KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIECTB - METAJIOB M HEMETaUIOB (Tpadura M ajMasa), CJIOKHBIX BELIECTB
(x710puaa HaTpHsl), UCCIIEJOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOW peakluu OT BO3IEHCTBUS
pasinYHbIX (PAKTOPOB, HCCIETOBAHHUE 3IIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca
JUCCOLMAIMU KUCJIOT, IIejao4Yell M cojedl (BO3MOXHO HCIIOJIb30BAHWE BHJEOMATEPHAIIOB),
IPOBE/ICHUE OINBITOB, HWUIIOCTPUPYIOUIMX NPU3HAKU INPOTEKAaHUS peakiuii MOHHOrOo OOMEeHa
(oOpazoBaHue oOcajka, BBIJIEICHHE Tra3a, 0Opa30BaHHWE BOJbI), OMNbBITOB, WIUIFOCTPUPYIOLINX
IPUMEpPbl  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil (ropeHue, peakuuu pasiokKeHus,
COEIMHEHUS ), paclio3HaBaHNE HEOPraHMYECKUX BEIECTB C IIOMOIIIbI0 KaYECTBEHHBIX pPEeaKIIUii Ha
VOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmeranne! u ux coeuHeHus.

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMsS aTOMOB, XapaKTepHbIE
crenieHd okucieHus. CTpoeHHe M (U3MUECKHe CBOMCTBA IPOCTHIX BEIIECTB - TaJIOTE€HOB.
XUMHUECKHE CBOMCTBa Ha INpuMepe Xjopa (B3auMOJEHCTBHE C MeTajUlaMH, HEMeTaJulaMH,
nienoyamu). Xnoposoaopo. ConsiHast KUCI0Ta, XAMUYECKHE CBOMCTBA, NMOTYy4eHHE, IPUMEHEHUE.
JleiictBue XJjopa M XJIOPOBOAOPOJA Ha OpPraHM3M 4elloBeKa. BakHeiliue XJIopuabl U HX
HaXO0XJIEHHE B IPUPO/IE.

OOmas xapakrepuctuka sneMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOSHHsSI aTOMOB,
XapaKTepHbIE CTENIEHH OKHCIICHHUS.

Crpoenue u pu3nvecKre CBOMCTBA MPOCTHIX BELIECTB - KUCIOPO/Ia U CePbl. AJUIOTPOITHBIE

Moau(UKAIIMK KUCIOPOJa U Cephbl. XHMMHUUYECKHE CBOWCTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢u3nueckre U XuMU4ecKkue cBoMCTBa. OKCUIBI Cephbl KaK MPEACTAaBUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, puU3NYecKHe M XHUMHUYECKHe CBOicTBa (0OlIMe Kak IMpeiCcTaBUTENs Kiacca
KUCJIOT U crierudurueckue). XUMUYECKHUEe PEaKIiHy, JIeXKaI1e B OCHOBE IPOMBIIIUIEHHOTO CIIoco0a
MOJIy4EHUS] CEPHOW KUCIIOTHI.
[Tpumenenne. Conmu cepHOW KHUCIOTHI, KaueCTBEHHAsl peakius Ha cynbpaT-uoH. HaxoxneHnue
ceppl M €€ COENMHEHUWH B TMpUpPOAEC. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOWIEH Cpelbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE IOXIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALCHUS.

OOmas xapakrepuctuka s1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIEC CTCIICHU OKUCIICHMUS.



A30T, pacrpocTpaHeHHEe B MPHUPOJE, PU3MUECKUE U XUMUYEeCKHUe cBorcTBa. Kpyrosopor
a30Ta B Ipupoje. AMMUAK, ero (pu3ndeckue 1 XUMUYECKHE CBOMCTBA, M0JIy4YeHHE U IIPUMEHEHHUE.
Conn aMMoOHUS, UX (U3NYECKHE U XUMUYECKHE CBOICTBA, MpuMeHeHune. KauecTBeHHas peakius
Ha WMOHBI aMMOHUs. A30THas KHCJIOTa, €€ MOoJydeHHe, (pu3nueckue M XMMHUYECKHE CBONCTBA
(oOme Kak MpencTaBHTENs Kiacca KUCIOT M cnenuduueckue). Mcmonbp3oBaHue HUTPATOB U
coJiel aMMOHMSI B KaUeCTBE MUHEPAIbHBIX yIOOpeHUH. XUMHUECKOE 3arpsi3HEHUE OKPYKarolLlei
CpeZbl COeIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsi3HEHUE BO3/1yXa, IOYBHI U BOJIOEMOB).

docdop, amtorpornnsie Moaudukauu Gochopa, GU3NIECKUe U XUMUUECKHE CBOMCTRBA.
Oxcun pochopa (V) u dpochopras xkuciora, GU3NUECKUE U XUMUIECKHE CBOICTBA, MOIyYEHHE.
Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIbHBIX Y0OpEHU.

OOmas xapakrepuctuka syeMeHToB |VA-rpynnbel. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS.

VYraepon, amioTponHble MOAW(UKALMYU, PACIPOCTPaHEHUE B MpUpoae, (Ppu3muecKue u
XUMHUYecKHe cBoicTBa. Ancopbuus. Kpyrosopor yriaepona B mpupoae. OKcuIbl yriepoaa, ux
¢u3nveckue W XMMHUYECKHE CBOWCTBA, JCWCTBHE HA JKMUBBIC OPraHU3MBI, TOIyYeHHE U
IpUMEHEeHHEe. DKOJIOTHUECKUe IMpo0sieMbl, CBs3aHHble ¢ okcuioM yriepoaa (IV), rumoresa
r7100abHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIA 3¢ ¢deKkT. YroiabHas KUCIOTa U e€ CONH, UX
¢du3nueckue U XMMHUYECKUE CBOMCTBaA, MOJydeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MoHBIL. Vcrnonp3oBanne kKapOOHATOB B OBITY, MEUIIMHE, IIPOMBIIIUIEHHOCTH U CEILCKOM
XO0341CTBE.

[lepBoHauabHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBaX KAaK O COCIMHEHUSX YTJepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIIULEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHUKH
YIIIEBOAOPOAOB (YToJib, IPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI UX TepepadboTKu (OCH3MH), UX POJIb B
OBITY ¥ IPOMBILIIEHHOCTH.

[ToHnsATHE O OMONOTHYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNKax, YIIeBOJax - M UX POJIU B
KHU3HU yelloBeka. MaTtepraibHOE €IMHCTBO OPTaHMYECKUX U HEOPraHUYECKUX COEAMHEHU.

Kpemuuii, ero ¢usmueckue W XMMHYECKHE CBOMCTBA, IOJyYE€HHUE M TPUMEHEHHE.
CoenuHenus kpeMmHuss B mpupoge. OOme mnpezacraBieHus o0 oxcuzae kpeMHUs(1Y) wu
KpeMHHEBOW kucnore. CHIIMKATBl, MX WCIOJb30BaHUE B OBITY, MEIHWIIMHE, MPOMBIIUICHHOCTH.
Baxmueiliime cTpouTenbHbE MaTepuanbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, Xele300€eTOH.
[TpoGnemb1 6€30acHOTO NCTIOIB30BAHUS CTPOUTENLHBIX MaTEPUAIIOB B IIOBCETHEBHON YKU3HH.

XUMHUECKUI SKCIEPUMEHT: H3yueHHe 00pa3l0OB HEOPraHMYECKUX BEIECTB, CBOMCTB
COJISTHOM KHCJIOTBI, TPOBEIEHHE KAYEeCTBEHHBIX PEAaKIMi Ha XJIOPUA-HOHBI W HAOIIOICHUE
NPU3HAKOB HMX NPOTEKAaHHUS, OMBITHL, OTpakaroliue (U3NYEeCKHe M XUMHUYECKHE CBOICTBa
TaJIOTEHOB M WX COENWHEHHU (BO3MOYKHO HCITOJIb30BAaHHE BHJICOMATEPUAIIOB), O3HAKOMIICHHE C
o0pa3iaMu XJIOPUIOB (TaJOTeHUIOB), O3HAKOMJIEHHE C 0Opa3namu cepbl U €€ COeAMHEHUS MU
(BO3MOXHO MCITOJIb30BaHNE BUICOMATEPHUATIOB), HAOIOIeHHE TIpoliecca 0OyTIIMBaHUs caxapa 1o/
NecTBUEM  KOHILIEHTPUPOBAaHHOM CEpHOM  KUCIOTHI, M3y4eHHE XHMHUYECKUX CBOMCTB
pa30aBIeHHON CEpHOM KHCIOTHI, IMPOBEIEHHWE KAYECTBEHHON peaklud Ha CcynbpaT-uOH U
HaOJroleHne MpU3HaKa e€ NMPOTEeKaHWs, O3HAKOMIIEHHEe C (M3MYECKMMHU CBOMCTBaMHU a3o0Ta,
docdopa u ux coequHeHNUH (BO3MOXKHO MUCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3amMu a30THBIX
u (ocdopHbIX ynoOpeHUil, moiaydeHue, coOOMpaHUE, pPACHO3HABAaHWE W M3Y4YEHUE CBOICTB
aMMHaKa, MPOBEJICHNE Ka4eCTBEHHBIX peakiuii Ha MOH aMMOHHS M ¢ochaT-MOH U H3ydeHHE
NPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIEHTPUPOBAHHOM a30THOW KHUCIOTBHI C MEJbIO
(BO3MOKHO HCIOJIH30BaHNE BUICOMATEPUAIOB), U3YUYEHUE MOJIEICH KPUCTALUTUIECKUX PEIETOK
anMasa, rpadura, QynaepeHa, 03HaKOMJICHHE C MPOLECCOM aaCOPOIUU PaCTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM IIPOTHBOIa3a, MOIy4YeHUe, COOMpaHue, paclio3HaBaHue U
U3y4eHHE CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHHE KAauYeCTBEHHBIX peakIHMid Ha KapOoHAT H
CHJINKAT-HOHBI U H3Y4EHUE IPU3HAKOB UX MPOTEKAHUS, 03HAKOMJIEHUE C IPOAYKIMENH CUITMKAaTHOM
MPOMBIIIJICHHOCTH, pelIeHUE SKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BakHel1e HeMeTaluIbl 1 UX
COEZIMHEHUS .



Mertaiuibl ¥ UX COEAMHEHUS.

OO0miass XxapakTepuCTHKa XUMHUYECKHX DJIEMEHTOB - METaUIOB Ha OCHOBAHUU MX
nonoxkeHus B llepuoanueckoi cucreme xumuueckux aneMeHToB J[.M. MenaeneeBa u crpoeHus
atomoB. CrpoeHue MeTawioB. MerauMueckass CBSI3b W METAJUIMYECKas KPUCTAJLIMYECKas
pemi€Tka. DJIEKTPOXUMUYECKUM Psii HAnpsiKeHUM MeTauioB. Du3MuecKue W XHUMHUYECKHE
cBoiictBa MeTtaiioB. OO6mue crnocoObl MoaydeHus: MeTauioB. [IoHATHE O KOPPO3UHM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIHUTHI UX OT KOppo3uu. CIuiaBhl (CTajab, YyTyH, TIOPATIOMUHUN, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilesrounble MeTauIbL: MOJOKEHUE B Ilepnoauueckoi cucreMe XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa, CTpOEHHE MX aTOMOB, HaXOXJIE€HHE B npupoje. Pru3ndeckue U XUMHUECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U TUIPOKCUABI HATpus U Kanus. [I[pumenenue
LIEJIOYHBIX METAIOB U UX COCITMHEHUM.

[I{esrouHO3eMeENbHBIE METAUIBI MarHMii M KauplUuW: mosokeHue B llepuogmyeckon
cucreMe xumudeckux sneMeHToB .M. MeHnpaeneeBa, CTpoeHHME HMX aTOMOB, HAaXOXJICHHE B
npupoae. Ouznueckne U XMMHUYECKUE CBOMCTBA MAarHus W Kajiblusa. BakHeline coeInHEHUS
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHH .

Amomunuil: nonoxenue B Ilepuoguyeckoint cucreme xuMuueckux snemeHtoB .M.
MenpeneeBa, CTpO€HHE aToMa, HaXOXKJAeHUE B npupoje. Pu3nueckue U XUMHUECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumMuyeckux snemeHto JI.M.
MeneneeBa, CTpOCHUE aTOMa, HaXOXKJeHUE B Ipupoje. Pusndeckue U XMMHUYECKUE CBOMCTBA
xeneza. Okeunpl, TUAPOKCUAb U coiu conu skenes3a (II) u xenesa (III), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

XUMUYECKUH DKCIEPUMEHT: O3HAaKOMIIEHHE C o0pa3llaMH METajlIoOB U CIIaBOB, HX
(¢u3NYEeCKUMU  CBOMCTBAMH, U3YYE€HUE PpE3YJbTAaTOB KOPPO3UHM METAIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BUEOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHA KAlIbLIUS U HATPHUS C
BOJIOM (BO3MOXXHO MCIIOJIb30BaHUE BHUJEOMATEPHANIOB), UCCIEIOBAHUE CBOMCTB KECTKOW BOJIBI,
mpoliecca TOpEHUs Kene3a B KHUCIOpoJe (BO3MOYKHO MCIOJb30BaHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIIMi Ha MOHBI (MarHusl, KaJbIlHs, aJFOMUHUS, ITUHKA,
xenesa (I1) u xenesa (I1I), menu (II), HaGnrogeHNe U oTHCaHUE MTPOLIECCOB OKPAIIMBAHUS TIIAMEHU
MOHAMM HATpUs, KaIusl U KalblKsl (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), HCCIIEA0BAHNE
aM(pOTEepHBIX  CBOIMCTB THUAPOKCHIA QIIOMHHHS W  TUAPOKCHIA  IIMHKA, pEIICHHE
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeNMe METAIUTbI U UX COEAUHEHHUS.

XuUMHS ¥ OKpyXKarouasi cpesa.

BemectBa 1 MaTepuassl B MOBCETHEBHOM KM3HM YeJIOBEKa. be3ormacHoe ucnoap30BaHue
BEIIECTB M XHMMHYECKUX peakuuii B ObITy. [lepBas momomp mpu XUMHUYECKHX OXKOTax u
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIoLEel cpebl (MpeaenbHas J0IyCcTUMas KOHLEHTpalus
Beniects (nanee - [1/IK). Ponb Xxumuu B penieHuu 3K0J0THYeCKUX MpooIIeM.

XUMHUYECKUH IKCTIEPUMEHT: H3y4eHHE 00paslioB MAaTepUANIOB (CTEKIIO, CIIJIaBbl METAIIIOB,
MOJIMMEPHBIE MaTEPHAIIBI ).

MeXnpeIMETHBIE CBS3H.

Peanu3anus MexxnpeaMeTHbIX CBA3EH NPU U3YYEHUHM XMMHUH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHKUEe KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK U TIOHITHMA, SBIISIONUXCS
CHUCTEMHBIMU JJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAydHBIM ()aKkT, TUINOTE3a, 3aKOH, TEOPHs,
aHaJIN3, CUHTE3, Kilaccu(uKaius, NepuoIM4HOCTh, HAOII0JeHIE, SKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHEe, MOJIETh, SIBJICHHUE, TAPHUKOBBIN () PEKT, TEXHOTIOTHS, MaTePHAIIBI.

®usmka: marepus, aTroM, OJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIWJI, W30TOIBI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUU  3apsj, MNPOBOAHUKH, IIOJYIPOBOJHUKH,
TUAIIEKTPUKU, (OTORJIEMEHT, BEUIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHME BEIIecTBa, TIas,



pacTBOp, paCTBOPUMOCTb, KPUCTAIUTMYECKAs! PEIIETKA, CIUIAaBbl, (PU3NUYECKHE BETUYUHBI, €TMHULIBI
U3MEpPEHUs, KOCMUYECKO€E ITPOCTPAHCTBO, MJIaHEThl, 3BE3/1bl, CoHIIE.

Bbuonorusi: ¢orocunres, neixanue, Omocdepa, IKOCHCTEMA, MHHEPAIbHBIE yI0OpeHus,
MHKPO3JIEMEHTBI, MAaKPO3JIEMEHThI, TUTATEIIbHbIEC BEIIECTBA.

l'eorpadus: armochepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE TOPOJBI, TIOJE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.



IMepeuenb mpakTHYeCKUX padoT
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KJIacC

1 IIpakTuyeckas padora Ne 1. [Ipuémsl 6e30nacHoii paboTsl ¢ 000pyI0BaHUEM H
BeniecrBamu. CTpOoeHHE IIIIAMEHH.

2 IIpakTnueckas padora Ne 2. OuncTka 3arpsa3HEHHON IOBApEHHOW COJIN.

3 IIpakTuyeckasi padora Ne 3. [loydeHue u CBOMCTBA KHCIOPOJIA.

4 IpakTuyeckas padora Ned. [TonyueHne Bogopoa U UCCICTOBAHUE €TI0 CBOMCTB.

S) IIpakTnueckas padora Ne 5. [Ipurorosienue pacTBOpOB COJIEH ¢ ONpeAeIEHHOM
MacCOBOM J0JI€ paCTBOPEHHOI'O BEILECTBA.

6 IIpakTuyeckasi padora Ne 6. Perenue skcriepuMeHTaAIBHBIX 3a71a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COEAUHEHUI».

9

KJ1ace

1 IIpakTnyeckas padora Ne 1.
« VI3ydeHne BIHMSAHUS yCIOBUN ITPOBEACHUS XUMUYECKUX PEAKIUI Ha €€ CKOPOCTbY»

2 IIpakTuyeckast padora Ne2 «CBOMCTBA KMCIOT, OCHOBAHMI U COJIEH Kak
AIIEKTPOJIUTOB.

3 IIpakTnyeckas padora Ne 3 no reme « [lonydyenue coyisiHON KUCIOTHI U U3yUeHUE €€
CBOMCTBY.

4 IIpakTnueckas pad6ora Ne4 Perrenue skcriepiMeHTaIbHBIX 3a/1a4 110 TeMme «Kucnopon u
cepay.

o) IIpakTnueckas padora Ne 5. [lonyueHre aMmMuaka u M3y4eHUE €ro CBONCTB.

6 IIpakTnuyeckas padora Ne 6. «[Tomyuenue okcuna yraepona (IY) u usyuenue ero
cBoiicTB. PacriozHaBanue kapOOHATOBY.

7 IIpakTnyeckas padora Ne 7. PenieHue sKClIepMMEHTAIBHBIX 3a7a4 110 TeMe «MeTauisl

1 UX COCIUHCHUSD).

3. TemaTnueckoe NIAHUPOBaHUE Y4eOHOIro mpeaMeTa «XUMHUsSD» HA 0a30BOM
YPOBHE OCHOBHOIO 001ero 00Opa3oBaHMs U3 pacyeTa 24. B HeAeJII0.

Knacc 8
Paznen Kouauuy | Temsbl Koauu | OcHOBHBIE BHIbI OcHOBHbBIE
€CTBO €CTBO JesTeJbHOCTH HalpaBJICHUSA
4acoB yacoB | 00y4arommxcs (Ha ypoBHe | BOCIIUTATEIbHO
YHHBEPCAJbHBIX Y4eOHBIX | il IeATeJIbHOCTH
AelcTBUIl)

1 BBenenne 3 Ucnonab3oBaTh ITatpuotuueckoe
Me)KHpe)IMeTHBIe CBJSI3H. BOCIIMTAHUC,
3HAKOMHUTHCS C Ta0OPATOPHBIM | 3KOJOTHYECKOE
obopynosanuem. HabmonaTs BOCIIUTAHHUE
JIEMOHCTPHUPYEMBIC 1
CaMOCTOSITEITEHO TIPOBOINMBIC
onbITEl. ONHUCHIBATE CBOMCTBA
M3y9JaeMBIX BEIIECTB Ha
OCHOBE HaOJIIOJICHHUI 3a UX




[IPEBPALLCHUAMH. Y UUTHCS
MIPOBOJUTH XUMHUUECKHUH
skcnepuMeHT. CoOnronaTh
TEXHUKY 0€30MacHOCTH.
Hcnonb3oBaTh METON
CpaBHEHHS NIpU
XapaKTepPUCTUKE CBOICTB
BEILIECTB

39 BemecTBa u [TatpuoTrueckoe

XUMHYECKHE SIBJIEHUS BOCIIMTaHUE,

¢ mo3uIui JKOJIOTHYECKOE

ATOMHO-MOJIEKYJISIPHO BOCITUTaHUE,

r0 y4eHHs rpakJaHCKoe
BOCIIMTaHUE,
TPYIOBOE
BOCITUTAHUE

Xumuyeckue smeMentsl | 10 YcranaBnuBaTh ITatpuotnueckoe

Y BEIIECTBA B CBETE MEXIPEIAMETHBIC CBS3H. BOCIIMTaHUE,

ATOMHO-MOIICKYISIPHOT Paznuuate Tena u BelecTsa. 9KOJIOTHYECKOE

0 yYeHUs Pasznmuuarh NOHATHUS «aTOM, BOCIIMTaHUE

«MOJIEKYTay, «XUMUYECKHUMA
sneMeHT». ONUCchIBaTh
(u3HYeCKUe U XUMHUYECKUE
sBieHusi. CpaBHUBATh
CBOMMCTBA BEIIICCTB.
HaOmronaTes cBolicTBa
BeniecTB. CpaBHUBATh
¢du3nUecKue 1 XUMHYECKHE
sBiieHusA. COIIOCTaBIATh
MIPOCTHIC U CIIOKHBIC
BemecTra. OnpenensiTh
BaJIEHTHOCTb aTOMOB B
OMHAPHBIX COETUHEHUSIX.
YMeTh m0a630BaThCs
[Tepuoanueckoil cucteMoit
XHUMUYECKHX dj1emMenToB J[.1.
MeneneeBa npu
OTIpeIeTICHUN BAJICHTHOCTH.
OnuceIBaTh COCTaB
MPOCTEUIINX COSAUHEHUH 110
X XUMHUYECKUM (OopMyJIam.
CocTtaBisTh (HOPMYIIBI
OMHAPHBIX COSAMHEHUI 110
W3BECTHOM BAJICHTHOCTH
aromMoB. MozennpoBaTh
CTPOCHUE MOJIEKYJI METaHa,
aMMHaKa, BOJIOpoaa,
XJIOPOBOJIOPO/IA.
ITonp3oBaThCst HHGOPMaLUEH
U3 IPYTUX UCTOYHUKOB AJIS
MTOATOTOBKU KPATKHUX
coobOmeHuit. ' oTOBUTH
KOMITbIOTEPHBIE TIPE3CHTAIIUI
mo Teme. PaccunuTrIBaTh
OTHOCHUTEIEHYIO
MOJICKYJIIPHYIO MaccCy Mo




(dhopmysam BEIECTB.
PaccuuteiBaTh MaccoByro
JIOJIF0 XMMHYECKOI'0 3JICMEHTA
B cocquHeHUN. PaccUnThIBaThH
MOJISIPHYIO Maccy BEIIECTBA.
YcranaBnuBarh NpOCTENUILINE
(hopMyJIBI BELIECTB 110
MAacCCOBBIM JOJISIM DJIECMCHTOB.

XUMHUYECKUE PEAKIIUH.
3aKOHBI COXpaHEHUS
MAacchl M SHEPTHH.

OnuceIBaTh MPOCTEUIITHE
XUMHYECKUE PEAKIIUU C
MTOMOIIIBE) XUMHUYECKUX
YpaBHEHUM.
Krnaccudunuposars
XUMHYECKUE PEaKIIUu.
AKTyanu3upoBaTh 3HAHUSA O
MpU3HAKaX XUMHYECKUX
peaKuui.

CocTaBnsTh
KJIACCU(DUKAIIOHHBIE 1
CpPaBHUTCIILHBIC Ta6J'[I/I]_[I)I u
CXCMbI, OTTOPHBLIC KOHCIICKTHI.
BeraucisTe mo XuMHU4ecKuM
YpaBHEHUSIM Maccy WU
KOJINYECTBO BEIIECTBA IO
W3BECTHOM Macce Wi
KOJIMUYECTBY BEIIECTBA OJTHOTO
M3 BCTyNaromunux Ujiin
MOTYYaIONINXCSI B PEaKIIUH
BEIIECTB.

ITaTpuotuueckoe
BOCITUTaHHUE,
3KOJIOTHYECKOE
BOCTIUTaHUE

Mertoapl XuMun

KnaccudunmposaTh METOBI:
HaOJII0IEHHE, OMKMCAHNE,
9KCHEPUMEHT; CMBICIT TTOHSATHS
«HHHMKATOPY, PACKPBITH
CoJIEp)KaHUE XUMUYECKOU
CUMBOJIMKU. YUYUTHCS
MPOBOJUTH XUMUYUCCKUI
IKCIIEPUMEHT, COOJII01as
TEXHHUKY 0€301TacHOCTH.
Beinensarts u popmMynupoBarb
MO3HABATENbHYIO 11ETIb.
Briensrs konnuecTBeHHbIE
XapaKTePUCTUKU OOBEKTOB,
3aJJaHHBIE CJIOBAMHU.
YcranaBnuBath paboune
OTHOIIICHUS, YIaTCs

3¢ PEKTUBHO COTPYAHNYATH U
CHOCOOCTBOBATH
IIPOJIYKTUBHOM KOOIEpaLlUH.

IlennocTun
Hay4IHOTO
MTO3HAHUA,
MaTPUOTHYECKOE
BOCITHTaHUE

Bemectsa B
OKpY>KaroIleH Hac
IIPUPOZE U TEXHUKE

VcranaBanBaTh
MEXIPEAMETHBIC CBSI3H.
Yuurtbcst IpOBOAUTH
XUMHUYECKUHA dKCTICPUMEHT.
HaGmonaTh npeBparicHus
M3y4aeMbIX BEIIECTB.
OnuceIBaTh CBOMCTBA BEIISCTB
H CMECEHl B Xo/¢e

DKOI0rHIecKoe
BOCITMTaHUE,
TPaKIaHCKOE
BOCIIMTaHHUE




JIEMOHCTPAIIMOHHOTO U
J1a00paTOPHOTO
sKciepuMeHTOB. CpaBHUBATH
YHCTBIE BEIIECTBA 1 CMECH.
YMeTh pa3niensiTb CMECH.
[TpoBOANTH OYHMCTKY BELICCTB
OTCTanBaHUEM,
(UITBTPOBAHHUEM,
BbIlTapUBaHueM. Jlenathb
BBIBOJBI U3 PE3YIbTATOB
MTPOBEAEHHBIX XHMHYECKUX
onbITOB. COCTaBIATH
KJIacCU(UKAIIMOHHBIE CXEMBI.
IIpumensTes
CUMBOIIUKO-Tpadraeckre
CpeIICTBAa HATJISTHOCTH.
BpruncisaTs MaccoByrO 01O
pacTBOPEHHOIO BELIECTBA B
pacTBope.

ITonsTue o razax.
Boznyx. Kucnopos.
T'openue.

Ucnonb3oBath
MEXIPEAMETHBIE CBA3H.
Hcnonb3oBaTh mpUMepbI
pelIeHus TUIIOB 33724,
3aJJauHUKH C TIPUBEIEHHBIMU B
HUX aJITOPUTMaMHU PEIICHUS
3amay. O0oO0marTe u
CUCTEMaTH3UPOBATh 3HAHUS 00
M3YYEHHBIX BEIIECTBaX.
YuuTtecs pemarsb
HCCIIEN0BATEIBCKUM Iy TEM
MOCTaBJICHHYIO IPOOJIEMY.
HabmonaTs npeBparienns
M3y4aeMbIX BEIIECTB.
OnuceIBaTh CBOMCTBA BEIIECTB
B XOJI€ IEMOHCTPAIIMOHHOTO H
mabopaTopHOTO
3KCIIEPUMEHTOB. Y UUTHCS
pacKpeIBaTh
MPUYUHHO-CIIECTBEHHYIO
CBA3b MEXKAY PU3NIECKIMH
CBOMCTBaMM MU3y4aeMOTO
BEIIECTBA U CIIOCOOaMH €ro
cobupanus. [lpumensaTs
MOJy4YeHHbIE 3HAHUS MPH
MPOBEECHIH XUMHYECKOTO
9KCIIEPUMEHTA.
YcraHaBIMBATH CBSI3b MEXKAY
CBOIICTBaMH BENIECTBA U €TO
npumeHenueM. OTouparthb
HE00X0IUMYI0 HH)OPMAIIHIO
W3 pa3HBIX HCTOYHUKOB.
I'0TOBUTH KOMIIBIOTEPHBIC
MIPE3EHTALIMHU 110 TEME

ITarpuoTnueckoe
BOCIIUTAHUE,
9KOJIOTHYECKOE
BOCIIMTaHUE

OCHOBHBIE KJIACCHI
HEOPTaHUIECKUX
COEIMHEHUN
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Hccnenosats cBoiicTBa
U3y9aeMbIX BEIIECTB.
Habnronath pusndeckue u

Ilennoctn
Hay4IHOTO
TMO3HAHUS




XUMHYECKHE TIPEeBpaIieHUs
M3y9aeMbIX BEIIECTB.
OnuceiBaTh XUMAYECKHUEC
peaxiuu, HabJIroJacMble B
X0/ IEMOHCTPAIIHOHHOTO U
nabopaTopHOro
JKCIIEpUMEHTOB. JlenaTh
BEIBOJIBI U3 PE3yIHTATOB
MPOBEAEHHBIX XHMHYECKUX
onbiToB. Knaccudunuposats
M3ydaeMble BEIECTBA.
CocTaBnars HopMyITsl
OKCHJIOB, KUCJIOT, OCHOBaHHIA,
coJiel. XapakTepu3oBaTh
COCTaB U CBOMICTBA BEIIECCTB
OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COETMHEHUM.
3anuceIBaTh YpaBHEHUS
XUMUYECKUX peaKuil.
OcCyHIeCTBIATh TEHETUICCKYIO
CBSI3b MGy KJlaccaMu
HEOPTaHWYECKUX COSIMHEHUH

26 XumMu4ecKkue [TaTpuoTnueckoe
3JIeMeHThI, BellecTBa BOCIHTAaHUE,
U XUMHYeCKHe TpaXAAHCKOE
peakuuu B cBeTe BOCIHTAaHUE,
3JIEKTPOHHOI Teopuu 3KOJIOTHYECKOE
BOCIIMTaHUE
Crpoenue atoma Ucnonb3oBath ITatpuotnueckoe
MEXITPEAMETHBIE CBA3H. BOCIHTAaHUE,
MoienupoBath CTpOeHHE rpaXxIaHCKOe
atoma. OnpenensTs TOHATHS BOCIIMTaHUE
«XUMHUYECKHH IIEMEHTY,
IOPSAIKOBBII HOMEPY,
«MacCOBOE YHCIIO», KA30TOI,
«OTHOCHUTEIIbHASI aTOMHAas
Maccay, «3JIeKTPOHHAs
000J109Kay, «3NEKTPOHHBIN
cnoiy. Jlenathb
YMO3aKJIIOUEHUS O XapakTepe
W3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB C
YBEJIIMUEHHUEM 3aps0B
atoMHbIX saep. [lonb3oBaTbest
WHpOpMAaIUel U3 IPyTrux
WCTOYHUKOB IS TOATOTOBKH
KPaTKHUX COOOLICHHUH.
[Tepuonnuecknii 3aK0H Knaccudunmposatsb ITatpuoTnueckoe
u Ilepnonnueckas M3y4YEHHBIE XUMHUYECKNE BOCIHMTAaHUE,
CHUCTEMAa XUMHYECKUX JIEMEHTHI U UX COEIUHEHUS. TrpaXAaHCKOe
JJIEMEHTOB CpaBHUBaTh CBOMCTBa BOCIIMTaHUE

J..MenneneeBa

BEIECTB, MPUHAIICKAIIHAX K
Pa3HBIM KJIaccaM; XUMHUYECKHE
3JIEMEHTHI Pa3HbIX TPYIIL.
YcraHaBIMBaTh BHYTPH- U
MEKIIPEAMETHBIC CBS3H.




OrnuceIBaTh U
XapaKTepU30BaTh CTPYKTYPY
tabiuisl «[lepuoauaeckas
CHUCTEMa XUMHUECKUX
anemenToB /.M. MenneneeBay
(xopotkast popma). Paznuuars
MIEPHUOBI, TPYIIIbI, TJIaBHBIC H
MOOOYHBIE TTOTPYTIITHI.
XapakTepru30BaTh XUMHUIECKHE
AJIEMEHTHI TI0 MOJIOKEHUIO B
ITepuoanueckoit cucteme J1.1.
Menpeneena.
CTpyKTypUpOBaTh MaTepHall O
JKU3HU U JesitensHocTtu .M.
MenpeneeBa, 00 yTBEpKICHUH
YYeHUS O IEPHOAUIHOCTH.
Ot6upats nHpOPMALIUIO U3
JIPYTHX UCTOYHUKOB JJIS
MTOITOTOBKU KPATKHX
COOOIIEHUIA.

Crtpoenue BelecTBa

PasrpaHnyuBaTh MOHATHS
«XUMHYECKas CBA3bY,
«KPUCTAILTUIECKAS PEIIETKA.
O000111aTh MOHATHUSA
«KOBaJICHTHAs HETIOJISPHAS
CBSI3bY, «KOBaJIEHTHAS
MOJISIPHASL CBS3bY, KAOHHAS
CBSI3bY, «HOHHAS
KPUCTAIUTHYECKAS PEIIETKAY,
«aTOMHAs KPUCTAJUTHYECKas
permeéTKay, «MOJICKYIIsIpHAas
KPUCTAIUTHYECKAS PEIIETKAY.
VYMeETh COCTABIISITH CXEMBI
00pa3oBaHMsI BELIECTB C
Pa3IMYHBIMA BUIAMH
XUMHYCSCKOH CBSI3H. YMETh
XapaKTepU30BaTh CBOMCTBA
BEIECTBA, 3Has €T0
KPUCTAJUIMYECKYIO PEIIETKY.
MopenupoBarb CTPOCHHE
BEIIIECTB C KOBAJICHTHOM 1
HMOHHOM CBsI3b10. Onpeaensirb
CTCIICHb OKHMCIICHUS
2JIEMEHTOB.

CocTaBnars HopMyITsl
BCIISCTB 110 CTCIICHU
OKHCJICHHS JIEMEHTOB

ITarpuoTnueckoe
BOCIHTAaHUE,
TPpaXXAAHCKOE
BOCIIMTaHUC

XHUMHUYECKHUE PEAaKIIMH B
CBETE JJIEKTPOHHOI
TEOPUU

0O000m1aTh TOHATHSI
«OKHCITUTEIbY, OKUCICHUE,
«BOCCTaHOBUTEIBY,
«BOCCTAHOBJICHHE.
Pacnio3HaBaTh ypaBHEHUS
OKHCIUTEIBHO-BOCCTAHOBUTEN
bHBIX peakiuii. PaccTaBisiTh
K03 UIUEHTH METOIOM
AJIEKTPOHHOTO OanaHca.

DKOIOTHIECKOE
BOCIIUTAHUE,
MaTPUOTHYECKOC
BOCIIMTaHHE




VYcraHaBIMBaTh BHYTPH- U
MEXKIPEAMETHBIC CBS3H.
CocTaBlIsATh
KJIaCCH(UKAIIMOHHBIC CXEMBI,
CPaBHHTEJIbHBIC U
00001aroIue TadIUIBI

Bonopona - poxxnaromuii
BOJY M SHEPTHIO.

Habnronats mpeBpaienus
M3y9aeMbIX BEIIECTB.
OmnuceIBaTh CBOMCTBA BEIIECTB
B X0JI¢ IEMOHCTPAIIMOHHOTO U
nabopaTopHOro
skcriepuMeHToB. CobimronaTs
npaBHiIa TEXHUKU
0e30macHOCTH. YUUThCS
pacKpbIBaTh
NPUYUHHO-CIIEICTBEHHYTO
3aBUCUMOCTb MEXILY
(hU3UYECKUMH CBOHCTBAMH
M3y4aeMOT0 BEIeCcTBa U
croco0amu ero COOUpaHus.
[TpuMeHsITh MOTy4YeHHbIC
3HAHUS MIPU TIPOBEICHUN
XMMHYECKOTO SKCIICPUMEHTA.
YcTaHaBIUBaTh CBA3b MEXIY
CBOMCTBAaMH BEILECTBA U €r0
NPUMEHEHUEM.

OT1Oupath HEOOXOAUMYIO
WHPOPMAIUIO U3 JPYTUX
HCTOYHHKOB

HaGmonaTh npeBparieHus
W3y4YaeMbIX BEIIECTB.

ITarpuoTnueckoe
BOCIIMTaHUE,
JKOJIOTHYECKOE
BOCIIUTaHUE

T'anorensr

Hcnons30BaTh 3HAHUS IS
COCTaBIICHHS XapaKTePUCTUKH
€CTECTBECHHOTO CeMEHCTBa
rajoreHoB. HaGmonaTs
MPEeBpAIICHHS N3Y9aeMBIX
BenecTB. OMuChIBaTh
CBOMCTBA BEILIECTB B XOJI€
JIEMOHCTPALIMOHHOTO U
nabopaTopHOro
AKCIIEPUMEHTOB.
YcTaHaBIuBaTh CBA3b MEXIY
CBOICTBaMH BEILIECTBA M €TO
MIPUMEHEHUEM.
YcraHaBivBaTh BHYTpU- U
MEKIIPEIMETHBIE CBSI3U

DKOoI0THYeCcKOe
BOCIIUTAHUE,
TPYIOBOE
BOCITMTaHHE

Kuaacc 9

Pa3nen

Koanu
€CTBO
4acoB

Tempbl

Koanu
€CTBO
4acoB

OcHOBHBIE BUABI
AesiTeJIbHOCTH
o0y4yarommuxcs (Ha ypoBHe
YHHBEPCAJbHBIX Y4eOHBIX
JeiicTBHiIl)

OcHOBHBIE
HaNpaBJIeHUSs
BOCIUTATEIbHO
M JesTeJbHOCTH
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TeopeTuueckue
OCHOBbI XUMHUH

ITaTpuotuueckoe
BOCTIMTaHUE,
TpakJIaHCKOE
BOCTIMTaHUE,




OKOJIOTHUYCCKOC
BOCIIMTaHUC

XUMHYECKUE peakivu U
3aKOHOMEPHOCTH HX
MIPOTEKaHHUS

3HaTh:

Ba)KHEHIIINE XUMUYECKHUE
TIOHATHS: XUMHAYECKHUM
3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHAS aTOMHAas 1
MOJIEKYJIIpHAsl MaccChl;
XHUMHUYECKHE CBOMCTBA
OCHOBHEIX KJIACCOB
HEOPTraHWYECKUX BEIIECTB;
Vmers:

-00BSCHATH PU3MUECKUHA
CMBICJI aTOMHOTO TTOPSIAKOBOTO
HOMEPA XUMHUYECKOTO
3JeMEHTa, HOMEPOB I'PYIIIIbI,
Mepuo/ia, K KOTOPEIM 3JIEMEHT
MIPUHAJICKUT B
[lepuonuueckoit cucteme ..
MenpeneeBa; 3aKOHOMEPHOCTH
U3MEHCHHUS CBOMCTB
3JIEMEHTOB B MPEJENAX MaJbIX
MIEPUOJIOB U TJIABHBIX
MOATPYTIIT,

COCTaBJISITh SJICKTPOHHBIN
oananc mist OBP;

OTIPENIETISATH OKUCIIUTEIH U
BOCCTAHOBUTEJIb;

COCTaBIATH (POPMYITBI
HEOPraHWYECKUX COEJMHEHUN
M3YYEHHBIX KJIACCOB,
YPaBHEHUSI XUMUYECKHUX
peakiuit

ITatpuoTnueckoe
BOCIIUTaHHUE,
TpaXXAaHCKOE
BOCIIMTaHUE

PactBopsl. Teopus
BJIEKTPOJIUTUUYECKOU
JTUCCOLIAIIUH.
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3HaTh:

Ha3bIBAaTh NMPU3HAKHU U YCIOBUS
MPOTEKAHUS XUMUUECKUX
peaKuuii;

MTOHSTHUS: NOH, KATHOH, aHUOH,
ANEKTPOIUTHYECKAS
JIUCCOLMAIus, DJIEKTPOIIUT,
HE3JIEKTPOJIUTHI, CUIbHBIN U
C1a0BIiA AIEKTPOITUT

YMetsh:

BBISIBIISITH TTPU3HAKH,
CBHJICTEILCTBYIOIIIHE O
MPOTEKAaHUU XUMHYECKOU
PEeaKy MpyU BBITOTHEHUU
XUMHUIECKOTO OITBITA;
Ha3bIBaTh PAKTOPBHI,
BIIUSIONINE HA CKOPOCTh
XHMHUYECKON peakiiny;

- PacKpbIBaTh CMBICI TCOPUU
ANEKTPOIUTHIECCKON
JIACCOIUAIUY;

- COCTaBJISATh YPaBHEHUSA
AIEKTPOIUTHIECCKON

ITarpuoTnueckoe
BOCIIUTAHUE,
TpaXAaHCKOE
BOCIIMTAaHUEC




JTIUCCOLIUAITUY KHCIIOT,
IIeI0YeH, COJICH;

- OOBSACHSTH CYIIHOCTD
MpoIIeCcca AMEKTPOTUTHIECKOM
JIUCCOLIMAIMN U PeaKIui
HOHHOT0 OOMEHA;

- COCTaBIISITH TIOJHBIE
COKpAIICHHBIC HOHHBIC
ypaBHEHUs peakiuu oOMeHa;

- ONPEAETATh BO3MOKHOCTb
MPOTEKaHUs pEaKIUii HOHHOTO
obMeHa;

00BEKTHUBHO OICHUBATH
WH(POPMAITHIO O BEIIECTBAX H
XUMHUYCCKUX IpoHeccax

26 JJleMeHThI-HeMeTaJLT [TaTpuoTtnueckoe
bl U UX BakHeililme BOCITUTAHUE,
coeIMHeHUsl rpaXJaHCKoe

BOCITUTAHUE,
IKOJIOTHYECKOE
BOCIIUTaHUE
OOm1as xapakTepucTHKa 3HaTh: [TaTpuoTtnueckoe
HEMETAJIIOB TMOJIO’KEHNE HEMETAIJIOB B BOCIHTAaHUE,
[ICX3 A.1. Menneneena; TPaKJIaHCKOE
CTPOEHHE aTOMOB HEMETAJIOB, | BOCHUTAHHE,
(u3nUecKue CBOWCTBA YMETh: | SKOJIIOTHYECKOE
XapaKTepu30BaTh CBOMCTBA BOCIIUTaHUE
HEMETAIJIOB;
JIaBaTh XapaKTEPUCTHKY
aJieMeHTaM-HeMeTallilaM Ha
OCHOBAHUH HX IOJIOKEHUS B
I[ICXD;
-CpaBHUBATh HEMETAIJIBI C
MeTaJlIaMH
XapaKTepU30BaTh XUMHYECKHUN
3JIEMEHTHI BOJIOPO/I, TaJIOT€HbI
o ux noJioxkeHuto B [ICXD;
COCTaBJISITh YPAaBHEHHUS
peaxnuii (OBP) xumuueckmx
CBOIICTB BOZOPO/ia, TAJIOTEHOB;
pacro3HaBaTh ONBITHBIM
MyTEM PacTBOP COJITHOM
KHCJIOTBI U €€ COJICH.
[oarpynma kucnopoaa 3HaTh: [TatpuoTtrueckoe
U €€ TUINYHbIE 0COOEHHOCTH CTPOEHHS BOCIHMTAaHUE,
MIpeICTaBUTENN aTOMOB TIOATPYIIIIBL; TrpaXXIaHCKOe
CBOIICTBA CEPHOI KUCIIOTHI B BOCITUTAHUE,
cBete npeacrasnenuit TO/L; 3KOJIOTUYECKOE
-OKUCITUTEIbHbIC CBOWCTBA BOCIIUTaHUE

KOHIIEHTPUPOBAHHOM CEPHOU
kuciaotel B ceeTe OBP;

YMeTsh:

XapaKTepPU30BaTh B3aMMOCBSI3b
MEXy COCTaBOM, CTPOCHUEM H
CBOMCTBaMM HEMETAJUIOB;




- IPOBOJIUTH KAYECTBECHHYIO
peaxiuio Ha cynbdar -noH
-3aMKCHIBATh YPABHCHUS
peaxiuii B FOHHOM BUJIC U C
To4KH 3peHus OBP

Iloarpynmna a3ora u ee
TUTIUYHBIE
IIPENCTaBUTENHN

3HaTh:

0COOEHHOCTH CTPOCHHUS
aTOMOB IOJTPYIIIIb;
CBOICTBA a30THOU KUCIOTHI B
cBere npeacraBienuit TO/;
-OKHCJIUTEIbHbIE CBOWCTBA
pacTBopa u
KOHIIEHTPUPOBAaHHON a30THOM
kuciaotel B ceeTe OBP;
KadeCTBEHHbIC PEaKLUH Ha
aMMHaK, COeIUHCHHSA a30THOH
1 GocPOpHOI KHUCIIOT.
YMerTsb:

MPOBOJUTH KAaUECTBEHHYIO
peaxiuio Ha HUTpaT- U
¢dochaT-uoHsI

-3aMMCHIBATh YPAaBHEHHUS
peakLuii B HOHHOM BUJE U C
Touku 3peHust OBP;
U3YYCHHIO XUMHUYECKUX
CBOWCTB razo00pa3HbIX
BEIIECTB: aMMHUAKa;
OCO3HaBaTh 3HAYCHHE
TEOPETUYECKUX 3HAHUH 11O
XUMUU IS TPaKTUYECKON
JIeATeIbHOCTH YeJIOBEKa;
CO03/1aBaTh MOJIENIU U CXEMBbI
JUIS PELIeHUs] YIeOHBIX U
IIO3HABATCJIBHBIX 3aJ1a4,
MOHUMAaTh HEOOXOAUMOCTh
COOIII0IeHUS TIPEITUCAHUH,
npeajiara€MbIX B HHCTPYKIHUAX
0 WCTIOJTF30BAHMIO JIEKAPCTB,
CpeacTB OBITOBOW XUMHH U JIP.

ITaTpuotuueckoe
BOCITUTaHHUE,
9KOJIOTHYECKOE
BOCTIHTaHUE

[onarpynmna yraepona

3HaTh:

OCOOEHHOCTH CTPOEHUS
aTOMOB IOJIrPYTIITbI;
CBOICTBA yTrOJBHOW U
KPEMHHEBOU KUCIIOT B CBETE
npexacraiennii TO/;
KAaueCTBEHHbIE pEaKIUN Ha
COEJIMHEHUS YTOJIBHON H
KPEMHHEBOU KHUCIIOT.
YmeTs:

MIPOBOJUTH KAYECTBEHHYIO
peakmuio Ha KapOoHaT- 1
CHJINKAT-HOHBI

- -3aIIUCHIBATh yPaBHEHUs
peaKiyii B MOHHOM BHUJIE U C
Touku 3peHus OBP,
IIPOBOJUTH OIIBITHI IO

[TaTpuoTnueckoe
BOCIIMTAHHUE,
9KOJIOTHYECKOE
BOCIIMTaHUE




MOJYYEHHUI0, COOUPAHHIO U
U3YUYCHHIO XUMHUYECKUX
CBOMCTB Tra3000pa3HbIX
BEIIECTB: YTIEKKCIIOro rasa, ;
pacro3HaBaTh ONBITHBIM
ITyTeM Ta3000pa3HbIe
BemiecTBa (YIIIEKHCIBIN Ta3) 1
pacTBOpHI BEMIECTB.

12

MeTtasLibl

OO01ue cBoiicTBa
METAJIIOB

3Hamy:

MIOJIOKEHUE DIIEMEHTOB
MeTaiioB B I1C;

(H3uIecKne CBOMCTBA
METaJUIOB; IJIACTUYHOCTH,
ANEKTPO-U TETIOPOBOAHOCTD,
METaJINYECKNH OJIECK,
TBEPJOCTh, IJIOTHOCTH;
-0011MEe XUMUYECKHE CBOMCTBA
METaJUIOB: B3aUMOJICUCTBHE C
HEMETaJIaMH, BOJIOM,
KHUCJIOTaMH, COJISIMU;
KIJIACCU(PUKAITIIO CTIABOB Ha
OCHOBE YepHBIX (IyTYH U
CTaJIb) ¥ IBETHBIX METAJLIIOB,
XapaKTePUCTUKY (PUZNIECKIX
CBOMCTB Me;

MPUYUHBI U BUJIbI KOPPO3UHU
METaJIJIOB.

Ymems:

-XapaKTeprU30BaTh METAJUILI HA
ocHoBe ux B Ilepuonnueckoit
cucreme JI.11. MenpaeneeBa u
OCOOEHHOCTEW CTPOCHHS UX
aTOMOB;

HCIIONI30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHUS B
MPAKTUYECKOH ACSITEIbHOCTH U
MMOBCEIHEBHOM KU3HU: JIJIs
Oe3omacHOro oOpamieHus ¢
METaJlJIaMU;, SKOJIOTHYECKU
IPaMOTHOI'O TMIOBEJICHUS B
OKpY>Karolllel cpeje;
KPUTHYECKOH OIEHKH
WHOPMAITUK O BEIIECTBAX,
WCIIONIb3YEMBIX B OBITY;
-3aMKCHIBATh YPABHECHUS
XUMHUYECKUX PEaKIUil
B3aUMOJIEHCTBHUA C
HEMETaJUIaMH, KUCIOTaMH,
COJISIMH, HICTIOJIB3YS
3JIEKTPOXUMUUYECKUHN Psijl
METAJIJIOB JUIS XUMHYECKUX
CBOICTB;

ITarpuoTnueckoe
BOCIIUTaHUE,
JKOJIOTHYECKOE
BOCIIMTaHUE

MeTamisl TIIaBHBIX U
MMOOOYHBIX TTOATPYIIIT

3namo: onpeneneHme
METAJIIOB, OTIPEEIATh
CTPYKTYpY UX aTOMOB,

ITatpuotuueckoe
BOCTIMTaHUE,
9KOJIOTHYECKOE




3aMuCHIBATh YPABHEHUS
XUMHUYECKUX PeaKIuit
B3alUMOJICUICTBUS C
HEMETaJUTaMH, KHCIIOTaMH,
COJISIMH, HICTIONTB3YS
ANMEKTPOXUMUYCCKUN PSIJT
METaJUIOB JUISI XUMUYCCKUX
CBOWCTB;

Ymems.: ocozHaTh KaUueCTBO H
YpOBEHb YCBOCHHS, BHIOPATH
HanOosee 3G HeKTUBHBIC
CITOCOOBI peIIeHUs 3aa9H B
3aBHCUMOCTH OT KOHKPETHBIX
YCJIOBUM, TPEACTABIATH
KOHKPETHOE COIep KaHne U
€000IIaTh €ro B MUCEMEHHOM

dopme.

BOCIIMTaHUC

OO0mmme cBexeHus 00

OpPraHu4YecKux

cOeTHHEHUSIX

YrieBoxopozs! 3nams: ITarpuoTnueckoe
0COOEHHOCTH OPraHMYECKUX BOCITUTAHUE,
COCIUHCHMI, 9KOJOTHYECKOC
BAJICHTHOCTB U CTCIICHb BOCIIMTAaHHUEC

OKHUCJICHUS DJICMEHTOB B
COEIMHEHUSX;

TIOHSATHUS: TIpeAETbHEIE
YTIIEBOIOPO/IBI,
TOMOJIOTUYECKHH PsijT
MpeIeNbHBIX YTIEBOJOPOIOB,
M30MEpHS;

UMETH MPEICTABICHHE O
OMOJOTHYECKH BaXKHBIX
OpraHUYECKUX BEIIECTBAX:
KHUPaxX Kak CIOKHBIX 3upax
TIIMIEPUHA ¥ JKUPHBIX KACIOT
Ymems:

OTIPENIETIATH U30MEPHI U
TOMOJIOTH.

3alKUCBIBATH CTPYKTYPHBIE
(hopMyJibl U30MEPOB U
TOMOJIOTOB;

JlaBaTh Ha3BaHUS U3YUCHHBIM
BEIIECTBAM.

HAa3bIBATh U3yUCHHBIC
BEILIECTRA;

XapaKTepU30BaTh XUMUUYECKUE
CBOMCTBA OPraHUYECKUX
COCTMHEHUM

XapaKTepU30BaTh TUIIMYHBIC
CBOMCTBA YKCYCHOM KUCJIOTBHI;
HCIIONB30BaTh MPHOOPETECHHBIE
3HAHUS 7151 HKOJIOTHUYECKHU
TPaMOTHOTO TIOBEJICHUS B
OKpYyXalollleu cpene;
HCTIOJIb30BaTh MPUOOPETCHHBIC




KITFOYEBbIe KOMITETCHITUY MPU
BBIMTOJTHEHUHU TIPOCKTOB U
Y4eOHOUCCIIEIOBATEIBCKUX
3a7a4 M0 U3yYECHHUIO CBOWCTB,
Croco00B MOTYYSHHS U
pacro3HaBaHus BEIECTB

Kucnoponconepxaiue
OpraHuYecKue
COCIMHEHMUSI

3nams:  CMBICT  TIOHATHH:
(GyHKLIMOHANbHAS rpymnmna,
METaHOII, 3TaHOII,
MHOT'0AaTOMHBIE CITUPTHI
Ymemu: OIIPEIENATh
XUMHYECKHE CBOICTBa
CIIUPTOB u MPOBOJUTH
KaueCTBEHHYIO pEakIUIi0 Ha
MHOT'0aTOMHBIE CIIMPTHI,
BBIIEJIATE U (OPMYJIUPOBATH
npobiemy.

ITarpuoTnueckoe
BOCIIMTaHUE,
JKOJIOTHYECKOE
BOCIIUTaHUE

buonornuecku BakHbie
OpraHUYeCKHe
coeuHeHHs (>KUpHI,
YTIIEBOBL, OCIKH)

3nams:

OCOOEHHOCTH OPTaHHYECKUX
COCIUHCHMI;

WUMETh TpeCTaBICHHE O
OHMOJIOrNYECKH BaXKHBIX
OpPraHUYECKUX BEILECTBAX:
JKUPax Kak CJIIOKHBIX 3dupax
TITUIEPUHA U KUPHBIX KACIOT
Ymems:

OTIpeIeNIATh H30MEPHI U
TOMOJIOTH.

3allUCHIBATh CTPYKTYpHBIE
(bopMyIIBI H30MEPOB U
TOMOJIOTOB;

JaBaTh Ha3BaHMS U3yUCHHBIM
BEIIECTBAM.

Ha3bIBaTh U3YUEHHEIC
BEIIECTBA;

XapaKTepHU30BaTh XUMHYECKHE
CBOICTBA OpraHU4ECKUX
COEIMHEHU

nproOpeTeHHbIE 3HAHUS AJIS
9KOJIOTHYECKH TPAMOTHOTO
MIOBEJICHUS B OKPYXKarOLE
cpene;

UCTIOJIb30BaTh MPUOOPETEHHBIC
KITFOYEBbIe KOMITETCHITUH MPU
BBITIOJIHEHUH TIPOEKTOB U
yueOHOHCCIIEeI0BATEIBCKIX
3aj1a4 10 U3Y4YEHHIO CBOMCTB,
Croco60B MOTYYeHHS U
pacro3HaBaHusl BELECTB

ITarpuoTnueckoe
BOCIHTAaHUE,
3KOJIOTHYECKOE
BOCIIMTaHUC

Xumus 4 :KU3Hb

Uenosek B Mupe
BEIIECTB

Ymems:

00BEKTUBHO OIICHUBATH
nH(OpMAITHIO O BEIIeCTBaxX U
XUMHUYECKHX MpoIeccax;
KPUTHYECKH OTHOCHUTHCS K
TICEBJIOHAYYHON HH(pOpMAIY,

[TaTpuoTnueckoe
BOCIHTAaHUE,
JKOJIOTHYECKOE
BOCIIUTaHUE




HEeZ00pOCOBECTHON peKiiaMe B
CpeacTBax MacCOBOM
WHPOPMaLUH;

- OCO3HaBaTh 3HAYECHHE
TEOPETUUYECKUX 3HAHUH 110
XUMHH )T TPAKTHYECKOM
JIeSATEIbHOCTH YEJIOBEKa;
CO37aBaTh MOJIEIH U CXEMBI
JUTSI peIIeHUsS] YIeOHBIX U
MO3HAaBaTENbHBIX 33/1a4;
-IIOHUMATh HeOOXOTUMOCTh
COOITIOTCHUS TTPEATTICAHIH,
MpeIaracMbIX B UHCTPYKITUSIX
0 UCTIOJIb30BAHUIO JIEKAPCTB,
cpencTB OBITOBOM XUMUH U JIP.

[IpownsBoacTro 2
HEOPraHUYECKUX
BEIIECTB U UX
pUMEHEeHNE

3HaTh: 0COOEHHOCTH
XUMHYECKOM TEXHOJIOTUH KaK
HayK{

YMeThb: cOCTaBIATh
TEXHOJIOTHUECKYIO CXEMY
MPOU3BOJICTBA CEPHOM
KHCIOTEI,

HCII0JIL30BATh JOOBITHIE
3HAHUS B PEIICHUSAX 3a7ad,
BBLIETISITH U (DOPMYIIMPOBATH
CIOCOOBI TTOTYYEeHUS
rajgoreHoB. Beljiensior
KOJINYSCTBEHHBIE
XapaKTePUCTUKH OOBEKTOB,
3aJJaHHBIE CIIOBAMU.

ITatpuotnueckoe
BOCIIMTAHUE,
9KOJIOTHYECKOE
BOCITUTAHUE,
TpyZOBOE
BOCIIMTAaHHUEC

«COI'JTACOBAHO»

[TpoToxon 3aceqaHusi METOAMYECKOTO O0BETUHEHUS
YUUTENCH MTPEIMETOB €CTECTBEHHOTO ITHKIIA
COILIN220 MO [IuHcKO# paiioH
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