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Xumusa
IMosicuuTenbHAA 3aIHCKA

Pabouast mporpamma 1mo XuMHH TSl 00YJArOITUXCS € 3aJI€PKKOM TICUXUYECKOTO Pa3BUTHS (nanee —
3[IP) Ha ypoBHE OCHOBHOrO o00OmEero o0pa3oBaHHs TOATOTOBIEHAa Ha ocHOBe denepanbHOrO
rOCyIapCTBEHHOIO  OOpa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro oOmiero obOpasoBanusa  (IIpukas
Munnpocsenienuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM HOCTULIUU
Poccutickoit ®@enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OO0O0), denepanbHOMA
o0Opa3oBarebHON TporpaMMbl OCHOBHOTO oOmero ooOpaszoBanus (IIpukaz Ne 370 or 18.05.2023 T,
3aperucTpupoBaHo MuHuctepctBoM toctunmu  P® ot 12.07.2023 1 Ne 74223), ¢ yderom
pacrpesieIeHHbIX TI0 KilaccaM IMPOBEPSEMBIX TPeOOBAaHMH K pe3y/lbTaTaM OCBOCHHUS AJAaNTUPOBAHHOMN
OCHOBHO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 001ero o0Opa3oBaHus 00y4aroUIMXcs ¢ 3aAePKKOM
MICUXUYECKOTO Pa3BUTHA, a TAK)KE Ha OCHOBE MPOrPaMMbl BOCHHUTAHUS OOYYAIOUIUXCS MPH HOJTYYSHUH
OCHOBHOT0 00111er0o 00pa3zoBanus U ¢ yuérom KoHuemnuu npenogaBanus yueOHOro npeaMera «XuMus» B
00pa3oBaTEeNbHBIX OpraHu3aLusax Poccuiickoi denepanny, peanu3yromux OCHOBHBIE
obmieoOpa3zoBarenbHbie Tporpammel (yTB. Pemenuem Komnernn Munnpocsemenus Poccun, mpotokos ot
03.12.2019 N IIK-4BH).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMU S

Bxuiag yuebHoro npenmera «XuMHUS» B JTOCTHKEHHE II€JIe OCHOBHOTO 00IIero oOpa3oBaHuUs
00yCIIOBJICH BO MHOTOM 3HQUYE€HHEM XUMHUYECKOW HAayKH B MO3HAHUHU 3aKOHOB MPHUPOABI, B Pa3BUTHUU
MPOU3BOIUTENIFHBIX CHJ OOIIECTBA M CO3JaHUHM HOBOW 0a3pl MaTepHATbHOW KYJIbTYphl. XHMHSA Kak
AJIIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK PaclpOCTpaHUIa CBOE BIMSHUE HA BCEe OOJIACTH YEIOBEYECKOIO
CYLIECTBOBAHMSI, 3a/1ajla HOBOE BUJCHHE MUPA, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOU KYJIbTYpHI,
HEOOXOUMBIM YCIIOBUEM >KM3HU OOIIECTBA: 3HAHME XUMHH CIY>KUT OCHOBOM IJIsi (OpMUPOBaHUS
MHPOBO33PEHHUS YEJIOBEKA, €ro MPEJCTABICHUN O MaTepUalbHOM €IMHCTBE MHPA; BAXKHYIO POJIb UIPAOT
dbopMupyeMble XUMHUEH MpeACTaBICHUS O B3aMMOIIPEBPALEHUSX SHEPTUU M 00 SBOJIOIHMH BELIECTB B
IPUPOJIe; COBPEMEHHAsi XUMUS HalpaBlieHa Ha pelieHHe III00aJbHBIX MPOOJIEM yCTOWYHBOTO Pa3BUTHS
Yeli0BEYeCTBA — CBHIPHEBOM, HHEPreTHUECKOM, MUIIEBOW M JKOJOTHYECKOW Oe30MacHOCTH, MpolieM
3/paBoOXpaHeHus. B ycioBHSX BO3pacTarollero 3HAYEHHUs XUMHH B JKU3HU OOIIECTBA CYLIECTBEHHO
MOBBICUJIACH POJIb XUMUYECKOT0 00pa3oBaHus. B mane conuanusanyuy OHO SIBISIETCS OJHUM U3 YCIOBUN
(dbopMHUpOBaHUS WHTEIUIEKTA JIMYHOCTH M TapMOHHUYHOTO €€ pa3BuTHiA. COBPEMEHHOMY YEIIOBEKY
XUMHUYECKHE 3HaHUS HEOOXOMUMBI IJid NPUOOpETEeHHS OOIEKYIbTYPHOTO YPOBHS, MO3BOJISIFOIIETO
YBEPEHHO TPYJIUTHCS B COLMYME M OTBETCTBEHHO y4acTBOBAaTb B MHOIOOOpPa3HOW >KM3HHM OOILECTBA, JUIs
OCO3HaHUs BaXHOCTH Pa3yMHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U 3[J0OPOBBIO IPYI'HX, K OKPY’KAIOLIEH
MPUPOJHON cpele, A TIPaMOTHOIO IOBEACHMSI NPU HCIHOJB30BAaHUU pPAa3IMYHBIX MaTEpUajoB H
XMMHUYECKHUX BELIECTB B IMOBCEIHEBHON JKM3HU. XUMHUECKOE 00pa30BaHNE B OCHOBHOM ILIKOJIE SIBJIETCS
0a30BbIM IO OTHOIIEHWIO K CHCTeMe OO0IIero XuMHuueckoro oOpaszoBanusa. Ilostomy Ha
COOTBETCTBYIOLIIEM €My YpPOBHE OHO peau3yeT MpHUCYyLIHe OOLleMy XHMHYECKOMY OOpa30BaHMIO
KJIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPa)kalOT TOCYIapCTBEHHbIE, OOIECTBEHHbIE W HHAWBUyaJIbHBIE
NOoTpeOHOCTH. DTUM OIpeJeNIIeTCsl CYIHOCTh OOuIel cTpareruu oOy4deHMs, BOCHHUTAHUS U Pa3BUTHUS
o0yyaroluxcs CpeICTBAMU y4eOHOTO MpeAMeTa «XUMHUSI.

N3y4eHnne npenmera:

1) cnocobcTByeT peanus3alii BO3MOXHOCTEH JJIsi caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpPbI
JIMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHONW I'PaMOTHOCTH;

2) BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIIJICHUS U TBOPYECKHX CIOCOOHOCTEW MOJIPOCTKOB,
HaBBIKOB HX CaMOCTOSITEIbHOW Y4eOHOH IeATeNbHOCTH, SKCHEPUMEHTAIbHBIX M MCCIIEJOBATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B PO(HECCHOHATILHOM eSATENIbHOCTH;

3) 3HaKOMUT €O cHenU(PUKON HAyYHOTO MBIIIJICHUS, 3aK/IabIBa€T OCHOBBI IIEIOCTHOTO B3IJIAIa
Ha €UHCTBO MPUPOJBI U YENIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TallOM B (POPMUPOBAHUU €CTECTBEHHO-
Hay4YHOW rPaMOTHOCTH IOJPOCTKOB;

4) crioco6cTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K TPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B HKOJIOTHUYECKOE 00pa30BaHUE IIKOJIbHUKOB. Ha3zBaHHBIE
HampaBlieHUss B OOy4Ye€HUU XHMHUU OOECHeuMBAIOTCS creun(UKoN colepKaHus NpeaMeTa, KOTOPBIH
ABJISICTCA MEarOrMYeCK aJalTUPOBAHHBIM OTpa)kKeHHEM 0a30BOI HayKH XMMHH Ha ONPeeIEHHOM JTarne
e€ pa3BuUTHSL.



Kypc XuMuuM OCHOBHOM INIKOJBI OPHEHTUPOBAH HAa OCBOEHHE OOYYaIOUIMMHCA OCHOB
HEOPTraHMYeCKOW XUMHHM U HEKOTOPBIX MOHATUH M CBEJCHHH 00 OTHENbHBIX OOBEKTaX OPraHUYECcKOiM
xumuu. CTpyKTypa colepkaHus INpeaMeTa cpOpMHpPOBaHA HAa OCHOBE CHUCTEMHOrO IMOAXO0JA K €ro
n3ydyeHnto. CozpepxaHue CKIaIbIBAETCSI U3 CUCTEMBI MOHATUN O XMMHUYECKOM DJIEMEHTE U BEILECTBE U
CHCTEMBI NOHATUH O XMMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHLIUITY
IIOCJIEZI0BATEIBHOIO PA3BUTUS 3HAHMM HA OCHOBE TEOPETHMYECKHUX IPEACTABIECHUN PpA3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOI'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUsA, ypoBHs llepnoanueckoro 3akona /l.
N. MenneneeBa Kak OCHOBHOI'O 3aKOHA XHMMHH, YYEHHUS O CTPOCHMM aTOMa U XHMUYECKOM CBS3H,
IIPEJCTAaBICHUNA 00 3JEKTPOJUTUYECKOM IMCCOLMALMKM BEIIECTB B pacTBOpax. TeopeTmyeckue 3HaHUS
paccMaTpUBAIOTCS HA OCHOBE SMIHMPUYECKH TOIYYEHHBIX W OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
II0CJIEI0BATENbHO OT OAHOTO YPOBHS K JIPYrOMy, BBIIOJHSSA (PYHKIUHM OOBSICHEHUS U NPOrHO3UPOBAHMS
CBOMCTB, CTPOEHMSI U BO3MOKHOCTEW IPAKTHUUECKOIO NMPUMEHEHHUS U NOJYyYEHHUS M3y4aeMbIX BEILECTB.
Takass opraHu3zanus colepkaHus Kypca CHOCOOCTBYET MPEACTABICHHUI0 XMMMUYECKOW COCTaBIIAIOLICH
HAYYHOH KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHOW Npupoibl. TeM caMbiM 00ecrieyMBaeTCsi BO3SMOKHOCTD
(bopmMHpoBaHUs Yy 00y4aIOUIMXCSl IEHHOCTHOT'O OTHOILEHHS K HAyYHOMY 3HAaHUIO U METOJIaM IIO3HAHUS B
Hayke. BakHO Takke 3aMeTUTh, YTO OCBOCHUE COAEPKAHMSI Kypca MPOUCXOAUT C MPUBJICYEHUEM 3HAHUN
W3 paHee U3YyYEHHBIX KypcoB: «OKpyXaromuil Mup», «buosorus. 5—7 kinacce» u «Pu3zuka. 7 Kiacey.

HEJIM N3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMMUS»

K HampaBieHHIO TMEPBOCTENICHHOW 3HAYMMOCTH IIPU peau3aluyd 00pa30BaTENbHBIX ()YHKIIUN
npeamera «XHUMHUsA» TPAJAULUMOHHO OTHOCAT (OPMHUPOBAHHME 3HAHUN OCHOB XHMMHYECKOH HayKu Kak
00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTHUYECKOW MEATEIFHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOW KyJBTYphl. 3ajjaua NpeaMeTa COCTOMT B (POPMUPOBAHUM CUCTEMBl XMMUYECKHUX
3HAHUA — BaXHEHIMIMX (AKTOB, TOHSTHN, 3aKOHOB W TEOPETUYECCKUX TIOJOKEHUH, IOCTYITHBIX
0000111eHUII MHUPOBO33PEHUYECKOI0 XapakTepa, s3blka HayKd, 3HAHMH O HAy4YHbIX METOAAaX H3y4eHHUs
BEUIECTB M XUMHUYECKMX peakluid, a Takke B (OPMUPOBAHMM U pa3BUTUHU YMEHHH U CIOCOOOB
JESTeNbHOCTH, CBSI3aHHBIX C IUIAHUPOBaHMEM, HAOJIOJEHHEM M TPOBEIECHHUEM XHMHYECKOTO
AKCIIEPUMEHTA, COOJIO/ICHUEM TTpaBuil 0€30MacHOro OOpaIIeHHs ¢ BEIIECTBAMH B MMOBCEIHEBHON JKU3HHU.
Hapsiny ¢ aTum nenu u3ydeHus npeaMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI C y4ETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO 00mero odpasoBanus. CeromHs B oOpazoBaHMHM 0c000 3HAYMMOM
NPU3HAETCS HANPABICHHOCTh OOYYEHHUs HAa pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH, (popMupoBaHHE €&
MHTEIUIeKTa W o0mield KynbTypbsl. OOydeHHME YMEHUIO YYUTBhCS M TPOJOJIKAaTh CBOE oOpa3oBaHuHE
CaMOCTOSITEJIbHO CTAHOBUTCSI OJTHOW M3 BaKHEHIIMX (yHKIMM yueOHBIX mpeaMeToB. B cBs3u ¢ 3TUM ipu
W3Y4YEHUU TpEeAMETa B OCHOBHOW IIKOJE JOMUHHUPYIOIIEE 3HAUE€HHE MPHOOpENTH Takue LEenH, Kak: —
(dbopMHpOBaHNE MHTEIIEKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOI K caMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO pELIEHUH, CHOCOOHON aJanTUpOBaThCsi K OBICTPO MEHSIOIUMCS
YCIOBUSAM KM3HM; — HAlpaBIEHHOCTh OOY4YEHHsS Ha CHCTEMAaTHYeCKOe IMPHOOIIEHHE Yy4alluxcs K
CaMOCTOSITEJIbHOM T03HABaTENbHOM JAESITEIbHOCTH, HAay4YHbIM METOJaM I[O03HaHUs, (HOPMHUPYIOIIUM
MOTUBAIlMI0 M Pa3BUTUE CIIOCOOHOCTEW K XUMHHM, — oOO€cleYeHHe YCIOBUM, CIOCOOCTBYIOLIMX
MPUOOPETEHNI0 O0YYAIOIUMHUCS OIbITa Pa3sHOOOPAa3HON MAESITENBHOCTH, TO3HAHWUA W CaMOTO3HAHUA,
KIIIOYEBBIX HaBBIKOB (KJIHOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHMBEPCAJIbHOE 3HAuU€HHE Ui Pa3IMUHBIX
BUJIOB JESTENBbHOCTH; — (HOPMUPOBAHHE YMEHUIN OOBSACHATH U OLIEHUBATh SIBJICHUS OKPY)KAIOIIEro MUpa
Ha OCHOBAHWU 3HAHMUMU U OIBITA, MOJTYYEHHBIX MPH U3YYEHUU XUMUH; — (HOPMHUPOBAHUE Yy O0YUaIOIINXCS
FYMaHUCTUYECKUX OTHOIIEHUM, TIMOHUMaHHWS ILIEHHOCTHM XHMHMUYECKUX 3HAHUM Ui BbIpaOOTKH
HKOJIOTUYECKU 11eJIeCO00pa3sHOro MOBEACHHUsI B OBITY M TPYAOBOM JEATEIBHOCTH B LIENSAX COXPAaHEHUS
CBOETO 3/I0POBbSI U OKpYXKarolled MNpUPOAHON cpeabl; — pPa3BUTUE MOTUBAMU K OOYUYEHHIO,
CIOCOOHOCTEM K CaMOKOHTPOJIIO M CAMOBOCIMTAHHWIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQUIIS U HANPaBIECHHOCTH JaJbHEHIIEro 00y4eHus.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YYHEBHOM IIVIAHE

B cucreme oOmiero obpaszoBanus «XuUMHS» NpPU3HAHA 00SA3aTEIbHBIM YUYEOHBIM IPEAMETOM,
KOTOPBIN BXOJAUT B COCTaB MpeaAMeTHON o0nacTi «EcTecTBEHHO-HAYYHBIE TPEIMETHIY. Y UeOHBIM MJIAHOM
Ha e€ n3y4yeHue oTBeIeHO 136 yueOHBIX 4acoB — 1O 2 4. B HeJleNto B 8 U 9 KilaccaXx COOTBETCTBEHHO.

Pabouas mporpamma nmo yuyeObHOMY mpeaMeTy chopMHUpOBaHa ¢ y4eToMm paboueil mporpaMMsl

Bocniutanus ['BOY CO «KameHck-Ypanbckas IIKoJa» MOAYJISA «YpOuHas JESTeNbHOCTbY (IIYHKT
2.3.4.2. ajanTupoBaHHON OCHOBHOM 00111€00pa3oBaTenbHOI porpammsl A ooy4datomuxcs ¢ 311P).



Peanu3anus MIKOJBHBIMM MENAaroraMM BOCIUTATEIBHOTO IMOTEHLIHANA YPOKa MPEAIoaract
cienymrlee:

* moOyXJeHHEe IIKOJILHUKOB COOJII0/IaTh HA YPOKE OOIICTIPUHATHIE HOPMBI MIOBEJCHMSI, TpaBUiIa
oOmeHust co crapmuMu (YYUTENsIMH) W CBEPCTHUKAMHU (IIKOJLHUKAMHU), TPHHIMIIBI y4eOHOH
JUCUHUIIMHBI ¥ CaMOOPraHU3aluy IOCPEACTBOM IPUMEHEHUSI METOJIOB U TEXHOJIOTMH HPABCTBEHHOTO
BOCIIUTAHMS: 3TUYECKHE Oeceqpl, METOJ] KOPPEKIHH IMOBEACHUS, METOA CTUMYIHUPOBAHMS, METO]
UTPOBBIX CUTYAIlHil, METO/IbI BO3/IEUCTBUS HA SMOLMOHAIILHYIO cepy;

e TMPUBJICYCHUE BHHUMAHHUS NIKOJIHHUKOB K IIEHHOCTHOMY AaCIEKTy H3y4aeMbIX Ha YpOKax
SBJIGHUM, OpraHu3anus X paboThl ¢ MOJy4yaeMOW Ha YpPOKE COLMAIbHO 3HAUYMMOM uH(pOpManuen -
MHUIMMPOBAHUE €€ OOCYXIEHUs, BBICKA3bIBaHUS YYalIMMMCS CBOErO MHEHHS II0 €€ IOBOAY,
BBIPA0OTKH CBOETO K HEH OTHOLIEHHS MOCPEACTBOM DJIEMEHTOB TEXHOJIOIMH IPOOIEMHOr0 00y4eHus,
Pa3BUTHUS KPUTUYECKOTO MBIITUICHHUS;

* HCIOJb30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH coiepxaHus y4yeOHOro IMpeaMmera yepes
JEMOHCTpALMIO  JETSIM IIPUMEPOB  OTBETCTBEHHOI'O, TIPAKJAHCKOTNO IOBEIEHUS, IPOSIBICHUS
YeJIOBEKOII00Us U A0OpOCEepIeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JI YTEHHUS, 3a7ad
JUIs peulieHus, TpoOJIeMHBIX CUTyalui Al 0OCYXIIEHHs B KJlacce, IPUMEHEHNUE TEXHOJIOTHU «YPOKH
T0OpPOTHIY;

* TIpPUMEHEHHE Ha YPOKE HWHTEPAKTHBHBIX (QOpM paboThl 00YyYaromIMXCS, HCHOJIb30BaHUE
TEXHOJIOTHI JESITEIbHOCTHOTO THUIA: HMHTEIUIEKTYyaJbHBIX WIP, CTUMYJHPYIOIIUX IO3HABATEIbHYIO
MOTHBAllMI0 IIKOJIBHUKOB; JUIAKTUYECKOrO0 Tearpa, TIJ€ IOJYyYeHHble Ha YPOKE 3HAHMS
OOBITPBIBAIOTCSI B TE€ATPAJIBHBIX IOCTAHOBKAX; JUCKYCCHM, KOTOpbIE NAIOT y4alllUMCS BO3MOXKHOCTh
MPUOOPECTH OMBIT BEJACHHUS KOHCTPYKTHBHOTO JAMAJIOra; TPyNIoBOM paboThl WM paboThl B Mapax,
KOTOpBIE y4aT IIKOJIbHUKOB KOMaH/IHOM paboTe U B3aUMOJIEHCTBUIO C APYTUMU JAETbMU;

e BKJIKOYEHUE B YPOK HUIPOBBIX METOJOB W TEXHOJOTMH, KOTOpbIE MOMOTAKT MNOAJIEpKaTh
MOTHBALIUIO JACTECH K MOTYYCHUIO 3HAHUMN, HAJTAXKUBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILICHUH B
KJ1acce, MOMOTal0T YCTaHOBJICHUIO TOOpOXKenaTeabHOU aTMochephl BO BpeMsl YPOKa;

* UHUIMHUPOBAHUE U TOJAEPKKA MCCIEI0BATEIbCKONW AESITEIbHOCTU IIKOJIHbHUKOB B paMKax
peanu3alud UMH UHAUBUYATBbHBIX U TPYIIOBBIX HCCIENOBATENLCKUX MPOEKTOB (METOM MPOEKTOB),
YTO JacT IIKOJIbHUKAM BO3MOKHOCTb IIPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUS] TEOPETUYECKOM
npoOsieMbl, HaBbIK TIeHepupoBaHHs U  OdopmieHUS COOCTBEHHBIX UACH  MOCPEACTBOM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA, HABBIK YBOKHUTEIHHOTO OTHOIICHUS K UYKUM
uzaesiM, ohopMIICHHBIM B paboTax APYrux HCCIeA0BaTeNel, HABbIK MyOIMYHOTO BBICTYILICHUS TIEPE]
ayIUTOpHEH, apryMEHTHUPOBAHMS M OTCTAWBAHUS CBOCH TOUKU 3PEHHS;

* HAIENIEHOCTh BOCHUTATENHHOTO MOTEHIMANa YpOKa Ha OBJAJEHHE OOYYaroIIMMHCS TaKUMH
KOMIETEHIUSIMH, KOTOpBIE IO3BOJSAT KM CAMOpPEaIU30BaThCs B JajbHEHINEW KU3HHU, MOJy4aTh
YVIOBOJIILCTBUE OT Tpoliecca OOpa3oBaHMsT M JOCTHIXKEHHS  pPE3yNbTaToB  (MPUMEHEHHE
KOMITIETEHTHOCTHOTO TIO/IX0/1a B 00yUEHUN).

« opraHmzanus 1medcTBa MOTHBUPOBAHHBIX U JPYAMPOBAHHBIX  OOYYAIOIIMUXCS  HaA
onHokiaccHukamu ¢ 3IIP, naromrero oOydaromuMces COIUAIbHO 3HAYUMBIA OMBIT COTPYIHUYECTBA U
B3aUMHOM MTOMOIIY;

* UHUIMHPOBAHUE M MOJJEPKKA HCCIIENOBATEIbCKON AedarenbHocTH oOydaromuxcs ¢ 3[1P B
paMKax pealM3aluyd MMU WHIWMBHUIYAJIbHBIX U TPYNIOBBIX HCCIEI0BATEIBCKUX MPOEKTOB, YTO JAcCT
oOyuaromumces BO3MOXXHOCTh npuodpecTu HaBBIK CaMOCTOSITEIbHOTO perieHus
MPAKTUKOOPUEHTUPOBAHHBIX 3a7[au, HABBIK OOJYMBIBAHHUA M BBICKA3bIBaHMS COOCTBEHHBIX WJIECH,
HaBBIK YBWXUTEJIHLHOTO OTHOUICHUS K YYKUM uaesM, OQGOPMIEHHBIM B paboTax JIpyrux
uCclieIoBaTeNeil, HaBBIK MYyOJUYHOTO BBICTYIJICHUS TMEpel ayAuTOpUel, apryMEHTHpPOBaHUS U
OTCTauMBaHUs CBOEHM TOUKH 3PEHUS.

Conep:xanue yueOHOI0 npeamera

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

IIpeamer xumuu. Ponb XxumMuu B KU3HM 4enoBeka. Tena u BemecTBa. @U3HUeCKHe CBOMCTBA

BEILIECTB. ATperarnoe cocTosiHue BenlecTB. [loHsATHE 0 METOJaX MO3HAHUS B XUMHUHM. XUMHS B CUCTEME
Hayk. Yucteie BemecTtBa u cMecu. CrocoObl pasfeneHusi cMeceid. ATOMBI M MOJIEKYJIbl. XUMHUYECKHE
snemMeHThl. CUMBOJIBI XUMHUYECKHUX 371€MEHTOB. [IpocThie U CllokKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE



yueHue. Xumuueckass (Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHas Mmacca. MaccoBas
JOJIl XUMHYECKOIO DJIEMEHTa B COCIAMHEHUH. DU3NYECKHE W XUMHYECKHE SBICHHA. XHUMHUYECKas
peakius U e€ MpU3HaKHU. 3aKOH COXPAaHEHUs MACChl BeIECTB. XUMUYecKHe ypaBHeHus. Knaccupukarus
XUMUYECKHUX peakluil (COeAUHEHUs, pa3loKEeHus, 3aMEeIIeHNs, OOMEHa).

XVUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IOCYIOM, C IpaBWjIaMu pabOThl B
naGopatopuu M npuémamu oOpaieHus ¢ Ja0OpaTOpPHBIM OOOPYAOBaHMEM; H3Y4YEHHE M OIMCAHUE
(bu3nUIecKUX CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB; HAOM0AeHNEe (U3NYECKHX (TIIaBIEHUE BOCKA,
TasHUE J1bJla, PACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHACHCAIMs BOJbI) M XMMHUYECKHX (FOpeHue
CBEUH, IPOKAIMBAHUE MEIHOW MPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SIBICHUH, HAOIIOIeHHE U
OIMCaHKUE MPU3HAKOB MIPOTEKaHU XMMUYECKUX PEaKLMH (pa3iiokeHue caxapa, B3auMOJICHCTBUE CEPHOM
KHUCJIOTBl C XJOopuaoM Oapusi, pasnoxenue ruapokcuna menu(ll) mpu narpeBanuu, B3aumojeicTBUE
xkene3a ¢ pactBopoMm coiu meau(Il)); n3ydenune crnocoOGoB paszziesieHusi cMecei (C TTOMOIIBI0 MarHuTa,
¢uIbTpOBaHME, BEITAPUBAHKE, JUCTUILISALM, XpoMaTorpadus), NpoBeieHue OYHCTKY MOBApEHHOMN COJIH;
HaOJII0ZICHNE U OMNMCAaHUE PE3yJbTAaTOB IPOBEACHMS OIbITA, WIIOCTPUPYIOILEIO 3aKOH COXPAHEHUs
MAaccChl; CO3JJaHle MOJIEIEN MOJIEKYJI (ILIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKNX BelleCTB

Boznyx — cmecy razos. CocrtaB Bo3ayxa. Kucimopox — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenne kuciaopoza B mpupoe, Gpu3ndeckue 1 XMMUYeCKHe CBOMCTBA (peakiuu ropeHusi). OKCUabL.
ITpumenenue xucnoponaa. CrnocoObl MOMy4EHHUS KHUCIOpoJa B J1a0OpaTopuud M HPOMBIIIICHHOCTH.
Kpyrosoport kucinopoaa B npupoje. O30H — ajuioTporHas MoauduKanus KUCI0poa.

TennoBoil 3¢p¢exkT XUMHYECKOW peakluH, TEPMOXMMHUYECKHE YPaBHEHUS, JK30- U
SHAOTEPMUYECKUE peakluu. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE HMapHUKOBOIO
s dexTa, pa3pylIeHHe 030HOBOIO CIIOSL.

Bonopon — anemeHT u npocroe BeuiecTBo. HaxoxaeHue Bogopoja B npupoje, pusnueckue u
XMMUYECKHE CBOMCTBA, NMPUMEHEHHUE, crocoObl nomydeHus. Kucinorsl u conu. KomuuecTBo BeriecTBa.
Mo, Monsipaas Macca. 3akoH ABoraapo. MoJIsIpHbIid 00BEM Ta30B.

Pac4€rbl mo xumMuueckuM ypaBHeHHAM. Pu3nyeckue CBOWCTBA BOAbL. Boxa Kak pacTBOpHUTEIb.
PactBopel. HacellieHHbBIE M HEHACHILIEHHBIE pacTBOPBL. PacTBOpHMOCTE BewecTB B Bojxe. MaccoBast 10
BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOoAbl. OcHOBaHUA. Pojb pacTBOPOB B IPUPOAE U B KU3HU
yenoBeka. KpyroBopot BoJibl B ipupojie. 3arpsi3HeHHe NpUpoIHbIX BoJ. OXpaHa U OYMCTKa MPUPOIHBIX
Boa. Kiaccuduxamms  Heopranuueckux — coeamHeHuil.  Oxcunpl.  Knaccupukanuss — OKCHIIOB:
coseo0pasyromre (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) U HECOJIE00pa3yIOLIHE.

Homenknatypa oOKCHIIOB (MeXIyHapoJHas M TpHBHaidbHast). DHU3MUECKHE M XUMHYECKUE
cBoiictBa okcuaoB. Ilomyuenne oxcumoB. OcHoBanus. Krnaccudukanus oOCHOBaHMA: WIENOYH U
HEpacTBOpUMbIE OCHOBaHMA. HoMeHkIaTypa ocHOBaHUH (MEXIyHapoaHas U TpuBUaibHas1). Puznueckue
Y XMMHYECKHE CBOMCTBA OCHOBaHUM. [lorydeHne ocHOBaHUH.

Kucnotsl. Knaccudpukanus xkucinor. Homenkinarypa KMCIOT (MEXAyHApoaHast U TPUBHAIbHAS).
®u3nYeCcKre U XMMUYECKHE CBOMCTBA KUCHOT. Psan aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuenue
kuciotr. Comu. HomeHknatypa coneil (MexayHapoJgHass M TpuBHalbHas). DU3NUECKUE M XUMHUYECKUE
corictBa coned. IlomydeHnue comeil. I'eHeTHueckas CBs3b MEXIy KIAacCaMM HEOPTraHWYECKHUX
COCJIMHECHUH.

XVUMHUYECKUN SKCIIEPUMEHT: Ka4eCTBEHHOE OIpEAENICHUE COJIEp’KaHUsl KHUCIOpOAa B BO3IYyXE;
NoJIy4eHue, cooOMpaHue, pacro3HaBaHie M U3y4eHHE CBOMCTB KUCIOPO/1a; HaOI0JeHHEe B3aUMOAEHCTBH
BELIECTB C KUCIOPOJOM M yCJIOBHSI BOSHUKHOBEHUS U MPEKpallleHus: ropeHus (moxapa); 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJOB W OIMCaHME UX CBOMCTB; MOJYy4YEeHHE, COOMpaHME, paclO3HAaBaHUE M H3yueHHE
CBOMCTB Bojmopoda (ropeHue); B3aumojeicTBue Bogopoga ¢ okcugom wmeau(ll) (BozmoxHO
UCMOJb30BaHUE BHJEOMATepHaloB); HaOmioneHHe O0Opa3loB BEIIECTB KOJIMYECTBOM |  MOIb;
UCCIIeIOBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO; MPUTOTOBJICHUE
pPacTBOPOB C OIpPEACIEHHOW MAacCOBOM [JO0JIEM pacTBOPEHHOIO BELIECTBA; B3aMMOJEHCTBHUE BOJIBI C
MeTaljlaMi (HaTpueM M KajibliieM) (BO3MOXHO HCIIOJIb30BAHME BHJEOMATEPHANIOB); OIpe/eIeHHe
pPacTBOPOB KUCIOT M IIEJIOYel ¢ MOMOIIbI0 MHIWKATOPOB; HCCIEN0BaHHE O00pa3loB HEOPraHUYECKUX
BELIECTB Pa3IMYHbIX KJIACCOB; HAOJIIO/IEHHE M3MEHEHUs! OKPAacKU MHAMKATOPOB B PAacTBOpaxX KHUCIOT H
miesovel; u3ydyenue BizaumojeiictBus okcuaa Mmeau(ll) ¢ pacTBOpoM cepHON KHCIOTBI, KHUCIOT C



METaJUIaMH, PEAKIUi HEUTpalM3alu; IMOJYy4eHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTaJula IPYTUM U3 pacTBOpa COJIM; PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeiiime kinaccol
HEOPraHUYECKUX COCAMHEHUI.

Ilepuoauyecknit 3akoH u Ilepuoaumueckas cucrema xumMu4yeckux djiaementos JI. H.
MenneneeBa. CrpoeHne aroMoB. XuMHYecKasi CBf3b. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[TepBble TONBITKK KiacCHU(pUKAIIMH XUMHUYECKUX 3JeMeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JI€MEHTOB (ILIEJIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIb, TAJIOT€Hbl, THEPTHBIE T'a3bl).

DJIEMEHTHI, KOTOpbIe 00pa3zyroT aMm(oTepHbie OKCHIBI M THAPOKCHUIBI. [lepuoanueckuii 3aKoH.
Ilepuonnueckas cucrema xumudeckux oanemeHtoB JI. WM. MenneneeBa. KoporkonepuogHas u
mHHOTIepuoaHas ¢opmbl [lepuoanueckoit cucrembl xumMuueckux diemeHToB /. M. Menneneena.
[Tepuoas! u rpynnbl. PU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenune aromoB. CoctaB aTomMHbIX siiep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
oboitouek aromMoB mepBbiXx 20 xumudeckux ayeMeHToB llepmonmueckoit cucremer [[. M. Menpeneesa.
XapakTepucTUKa XUMHUYECKOro 3JIeMeHTa Mo ero mnojoxkeHuto B Ilepuonuueckoit cucreme . U.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS PaJuyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIINaM U MEepUoaM.

3nauenue Ilepunoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB JIA
pa3Butuss Hayku u npaktuku. J[. W. MenngeneeB — yu€HBIM W TpakJaHWH. XHUMHUYECKAs CBS3b.
KoBasieHTHas (MonspHas ¥ HEMOJSAPHAs) CBA3b.

DNIeKTPOOTPULIATETILHOCTh XUMHUYECKUX dJeMeHTOB. MonHas cBsi3b. CTeneHb OKHUCICHUS.
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Iporiecchl okucaeHuss ¥ BoccTaHOBIECHUS. OKUCIUTENH U
BOCCTAHOBUTEIU. XUMUUYECKHIN IKCIIEPUMEHT: M3y4E€HHE OOpa3lloB BEIIECTB METANIOB U HEMETAJUIOB;
B3aUMOJICCTBUE THUAPOKCHJA IIMHKA C pacTBOpAaMH KHUCIOT U IIEJI0YEH; NPOBEACHUE OIbITOB,
WUTFOCTPUPYIOLIUX  MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  pEakiuid (TOpeHHe, peakiuu
Pa3IoKCHUS, COCTMHCHHUS ).

Me:xnpeameTHblie CBS3U

Peanuzanus MeXnpeIMETHbIX CBSI3€W MPU U3YYEHUM XMMUHU B § KJIACCE OCYLIECTBIISIETCS 4epes
WCIIO0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK M MOHSATUH, SABJISIFOIIMXCSI CHCTEMHBIMU
JUIS OTIENbHBIX MPEIMETOB E€CTECTBEHHO-Hay4dHOro Iukia. OOlue ecTeCTBEHHO-HAyYHbIE MOHSTHUS:
Hay4YHBId (aKT, THUIOTE3a, TEOPHs, 3aKOH, AaHallu3, CHHTE3, KIACCHU(PUKAIUsA, TEPUOINIHOCTD,
HaOII0JICHUE, DKCIIEPUMEHT, MOJCIMPOBAaHUE, U3MEpPEHUE, MOJCIb, sBicHUEe. Du3nka: MaTepus, aToM,
AJIEKTPOH, TPOTOH, HEHUTPOH, MOH, HYKJIHWJ, W30TONBI, PaJAO0AaKTUBHOCTb, MOJIEKYJA, SJIEKTPUUCCKUN
3apsif], BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, ra3, (pU3nvecKkue BeTHUHHBI, eIUHUIIBI
M3MEPEHHs, KOCMOC, TuIaHeThl, 3BE3AbI, ConHie. buonorus: ¢orocunTes, apixaHue, Ouocdepa.
I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TOPOJBI, MOJE3HBIE HCKOMAeMbIe, TOTLIUBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemiectBo u xuMuueckas peakius

Ilepnoanueckuii 3akoH. Ilepuoguueckas cucreMa xumuueckux sneMeHToB JI. . Menneneesa.
CtpoeHue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMHUYECKHX JJEMEHTOB TEPBBIX TPEX
MIEPUOJIOB, KAJIUs, KAJIBLM U UX COEAMHEHUI B COOTBETCTBUH C MOJO0KEHUEM 3JIEMEHTOB B

[Tepuonnueckoii cucreMe U CTpOeHHEM HX aToMoOB. CTpPOEHME BEIIECTBA: BBl XUMHUUYECKON
CBA3U. THUNBI KPUCTAUIMUECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAIIIMYECKOMN
pemeTKU W BUJA XUMHUYECKOW cBs3u. Kiaccudukaiuss ¥ HOMEHKJIATypa HEOPTraHWYeCKHX BEIIECTB
(MexayHapoHasi U TPUBUAJIbHAS).

XWMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM HEOPTraHUYeCKHX
COE/IMHEHU, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKUX peaknuid 1O Pa3IMYHBIM TMpU3HAKaM (0 YHUCITy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo U3MEHEHHUIO CTeNeHEed OKHUCIEHUs
XUMHUYECKUX JJIEMEHTOB, 110 0OPAaTUMOCTH, 110 YUaCTHIO KaTaau3aTopa).

DK30- M SHJOTEPMHUYECKHE pEaKIMu, TepMOXUMUYeckue ypaBHeHus. [loHsTne o ckopoctu
XuMudeckon peaknuu. [loHsTHEe 00 00OpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peaknusx. [lonsarue o
TOMOTEHHBIX U T€TEPOre€HHBIX PEAKIIUMIX.



[TonsaTHe 0 XUMHUECKOM paBHOBecHH. DaKTOPHI, BAMSIOINE HA CKOPOCTh XMMUYECKOH peakLuu
U TIOJIOKEHWE XMMHUYECKOro paBHOBecHs. OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIMH, SJICKTPOHHBIN
0ajaHC  OKHMCIUTEIbHO-BOCCTAHOBUTENbHOW peakuuu. CoOCTaBleHHE YpPaBHEHMH OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEAaKIMid C UCIOJb30BaHHEM METO/a 3JEKTPOHHOro Oamanca. Teopwus
JIEKTPOIUTUYECKOH Tucconaluu. DIIEKTPOIUTHI U He- 3JEKTPOJINThl. KaTnOHbI, aHUOHBI.

MexaHu3M JHCCOLMAIMN BEIIECTB C PA3IUYHBIMH BHJIAMH XHMHUYECKO cBs3u. CremneHb
mucconyanuu. CuibHble M cialble 3JIEKTPOJIUTHl. PeakimuuoHHOro oOMeHa. YCIOBUS NPOTEKaHUs
peakiuii HOHHOTO OOMEHa, IMOJIHbIE M COKpalIEHHbIE MOHHBIC ypaBHEHUs peakiuii. CBOICTBa KUCIOT,
OCHOBAHUN U COJed B CBETE€ MPEACTaBIECHUI 00 3JIEKTPOJIMTHYECKOW Iucconuanuu. KauecTBeHHbIE
peakuu Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJICHME C MOJENSAMU KPHUCTAJIMUYECKUX PElETOK
HEOPTaHMYECKUX BEIIECTB — METAJUIOB U HEMETaJUIOB (rpaduTa U ammasa), CIIOKHBIX BEIIECTB (XJIopuaa
HaTpusl); UCCIEIOBaHME 3aBHUCHUMOCTH CKOPOCTH XHMHYECKOM pEakUuu OT BO3AEHCTBHS pPa3IMUHBIX
(bakTOpOB; HCCIEAOBAaHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLMUAIMH KHCIIOT,
menoyed W cosell  (BO3MOXKHO — MCIIOJIB30BAaHME  BUIEOMATEpPHAIOB); IMPOBEJCHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKKA MPOTEKAHUS peakiii HOHHOro oOMeHa (00pa3oBaHME OCaJ/IKa, BBIJCIICHUE
ra3a, oOpa3oBaHHE BOJIbl); OIBITOB, WIIIOCTPUPYIOIIUX HPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakLuu pPas3lIoKEHHs], COSIMHEHMs); paclio3HaBaHUE HEOPIaHWYECKUX BEIIECTB C
MOMOIIBIO0 KAYECTBEHHBIX PEAKIMA Ha NOHBI; peIIeHNe SKCIICPUMEHTAIbHBIX 3a7ad.

HemeTtaJuibl U UX COeJUHEHHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBbIE CTEIICHU
okucieHus. CtpoeHue u pusnyeckue cBOMCTBa MPOCTHIX BEIIECTB — IaJIOTCHOB.

XUMHUYECKHE CBOMCTBA Ha MpuUMepe Xyopa (B3aWMOJCHCTBHE C MeTallaMH, HeMeTaJlJIaMH,
menoyamu). XnopoBogopod. CossHas KHCIOTa, XMMHUYECKHE CBOMNCTBA, IOJYy4YE€HHE, IpPUMEHEHHE.
JlelicTBue xj10pa U XJI0POBOJOPO/Ia HA OPraHU3M YEJIOBEKA.

Baxueiimume Xia0pusl 1 X HaxoxkaeHue B npupoze. OOmmas xapakTepucTuka 3j1eMeHToB VIA-
rpymmbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (Gu3nIecKue
CBOMCTBAa HPOCTHIX BELIECTB — KHCIOPOAA U cepbl. AJUIOTPONHbIE MOJU(PHUKALIMKA KUCIOPOJA U CEpBI.
Xumudeckue cBorcTBa cepbl. CepoBOIOpO, CTpoeHHe, (pU3nUecKre U XUMHYECKHe cBOMCTBAa. OKCHIBI
cephl KaK MpeCTaBUTENN KHCIOTHBIX OKCcuAoB. CepHast KUCIOTa, (U3NYECKUEe U XUMHUUECKUE CBONCTBA
(o01mue Kak mpecTaBUTEN Kilacca KUCIIOT U CeUu(DUUECKHe).

XUMHUECKUE pEaKIHMM, JIeKallMe B OCHOBE HPOMBIILICHHOTO CIoco0a IOJIy4eHUs CEepHOM
kucioTel. [Ipumenenune. Conu cepHOM KHCIOTHI, KAUeCTBEHHAsI peakuus Ha cynbdar-uon. Haxoxnenue
cepsl U e€ COeAMHEHUH B IpUpoe. XUMHUECKOE 3arpsi3HEHUE OKPYKaIOIIeH cpelibl COeIMHEHUSIMHU CEpBbI
(KUCTIOTHBIC MOXKAHM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CHOCOOBI €ro mpenoTBpamieHus. OOrias
XapaKTepUCTHKA FJIEMEHTOB V A-IpyMIIbI.

OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepPHBIE CTENIEHH OKUCIICHUS. A30T, paclpoCTpaHeHHE B
npupoje, ¢U3MUEeCKue W XUMHYeckhe cBoicTBa. KpyroBopor as3ora B mpupoge. AMMHAK, €ro
¢dbusnveckne ¥ XUMHUYECKUE CBOICTBA, MOMydYeHHEe W npuMeHeHne. Colu aMMOHUS, X (U3UYECKUE H
XMMUYECKHEe CBOWCTBA, TpUMeHeHne. KauecTBeHHas: peakiiusi Ha HOHbI aMMOHHSI.

A3oTHas KucioTa, €€ TMoiydyeHue, (usmueckue M XHUMHUYECKHe CBoiicTBa (0o0mume Kak
NpEeJCTaBUTEN KJlacca KHUCIOT U crneuupuyeckue). Mcmoap3oBaHMEe HUTPATOB U COJEH aMMOHMS B
Ka4ecTBE MHUHEPAIBHBIX yIOOpEHUH.

XUMHUECKOE 3arps3HEHUE OKpPY)KAIoUIeW Cpeabl COeIMHEHMSIMU a30Ta (KUCIOTHBIE IO,
3arpsi3HEHUE BO31yXa, MOuUBBl W BOAOEMOB). Docdop, amioTpomHsle Moaudukanuu docdopa,
¢usnueckue u xumuueckue coiictBa. Okcupa ¢docdopa(V) u dochopnas kuciora, (puznyeckue u
XUMHAYECKHE CBOWCTBA, moirydeHne. Mcmomp3oBanue ¢ocdaTroB B KadecTBE MHHEPATBHBIX YIOOPEHUH.
OOm1ast xapakTepucTHKa 31eMeHTOB [V A-Tpymmsl.

OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEPHBIC CTENEHH OKHCICHHS. YTIEpOIl, aluIOTPOITHBIE
MOJU(UKAIMK, paAcIpOCTpaHEHHE B MpUpoJe, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yriiepona B npupone.

Oxcuapl yraepona, ux (U3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJTydeHUE U TPUMEHEHUE. DKOJOTHUECKHE TPOoOJIeMbl, CBA3aHHbIE ¢ okcuaoM yriepona(lV); runoresa



TJI00ATHFHOTO TIOTETUICHUS KJIMMAaTa; MapHUKOBBIA d(DeKT. YTroabHast KUCIOTa U €€ COMU, X (PU3UIECKre
U XMMHUYECKHE CBOMCTBA, IIOJyYEHUE U IPUMEHEHHUE.

KauectBennast peakuus Ha kapOoHaT-HOHBI. Mcnonb30BaHue KapOOHATOB B OBITY, MEIHULMHE,
MPOMBIIIJICHHOCTH M CENTbCKOM X03sicTBe. [lepBoHavaIbHbIC TOHATUS 00 OPraHMYECKUX BEIIECTBAX Kak
0 COEAMHEHHUSX yrieponaa (MeTaH, 3TaH, ITHJIEH, alleTHJIEH, ATaHOJ, IIMIEPHH, YKCycHas Kuciora). Mx
COCTaB W XUMHUYECKOoe cTpoeHue. [loHATHe O OMOJOTHMYECKHM BaXKHBIX BEIIECTBAX: JKHMpax, OClKax,
YIJIEBOJAX — U UX POJIM B JKU3HU YeJIOBEKa. MaTepHallbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUYECKHUX
COCIMHECHUM.

Kpemuuii, ero ¢usznueckue U XuMUYECKHE CBOWCTBA, MoyiyueHue U npumeHenue. CoequHEHUs
KpemHHus B mnpupoxae. OOmue mnpexacraBieHuss o6 oxcune kpeMHusA(IV) um KkpemMHHEBOH KHUCIOTE.
Cunukatsl, UX UCIOJIb30BaHUE B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH.

Baxmwneiimme cTpouTenbHbIE MaTepHabl: KEPaMHKa, CTEKJO, LIEMEHT, OETOH, >KelIe300€eTOH.
[IpoGembl 0€30MaCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MaTEPUATIOB B IIOBCEIHEBHOM KU3HHU.

Xumuyeckuil sKcnepumenm: n3ydeHue oOpas3lOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSTHOU
KHCIIOTBI; TMPOBEIEHUE KAYECTBEHHBIX peakUWid Ha XJIOPUI-MOHBI W HAOIIOJIEHHWE MPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTPAXKAOIUE (PU3NIECKAE U XUMHUYECKHUE CBOWCTBA TAJIOT€HOB M MX COCAMHEHHM
(BO3MOXKHO HCIOJIB30BaHUE BUACOMATEPUAIOB); O3HAKOMJICHHE C 00pa3liaMH XJIOPUAOB (TaJloreHUIO0B);
O3HaKOMIJIEHHE ¢ o0pa3lamu cepbl U €€ COeIMHEHUSMHU (BO3MOXXHO HCIOJIb30BaHUE BUICOMATEPUATIOB);
HaOJIoIeHNE Tporecca OOYITMBaHMS caxapa IMOj JCHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI;
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBIEHHOM CEpHOM KUCIOTHI, TPOBEICHIE KAUYECTBEHHOM peakiny Ha
cynbdar-uoH U HaOMIOEHNEe NpU3HAKa €€ NMPOTEKAHWS; O3HAKOMIICHHE C (PU3MUYECKUMH CBOWCTBAMH
a3oTa, ocdopa 1 UX COeAMHEHUN (BO3MOXKHO MCIOJIB30BaHUE BUAECOMATEPUAIOB), 00Opa3iaMH a30THBIX
u ¢pochopHBIX ymOOpeHUil; monyueHne, coOOMpaHue, paclo3HABaHHE W HM3yYCHHE CBOWCTB aMMHAKa,
MIPOBEJICHUE KAUECTBEHHBIX peakiMii Ha HOH aMMOHHS U ¢docdaT-uOH U U3yUYEHUE IMPU3HAKOB HUX
IIPOTEKAaHUs, B3aUMOJAEUCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTBI C MeAblo (BO3MOXHO
UCIOJIb30BaHUE BUJCOMATEPHATIOB); MU3yUYE€HUE MOJIENe KPUCTANIMYECKUX PEMIETOK anmasa, rpadura,
¢bymiepeHa; 03HaKOMJICHHE € MTPOLECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIIEM H
YCTPOMCTBOM IMPOTHBOrasa; MoJiyueHue, COOMpaHue, pacro3HaBaHHE M U3yYEHUE CBOMCTB YIJIIEKUCIOrO
rasa; MpOBEJCHNE KAaUYeCTBEHHBIX PEaKIuil Ha KapOOHAT- W CHIMKAT-WUOHBI U M3yYCHHE MPU3HAKOB HX
MIPOTEKAHUs;  O3HAKOMIJICHME C  MNPOAYKUHMEH  CHJIMKAaTHOM  INPOMBILUIEHHOCTH;  pELIEHUE
SKCIIEPUMEHTAJIBbHBIX 33/a4 10 TeMe «BakHelre HeMeTallIbl U X COEIMHEHUS».

MeTa/liIbl M UX COCAUHEHUS

OO01mas xapakTepuCcTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU MX IOJIOKEHUS B
[Tepuoanueckoit cucreme XuMuyeckux 3yemMeHToB J1. 1. MenneneeBa u CTpoeHus: aTOMOB.

Crpoenue metayoB. Meraminueckas CBA3b M METalIMYecKash KpHUCTAJUIMYECKash pPEIIETKa.
ONEKTPOXUMHUYECKHUN PsiJi HAIPSDKEHUN METAIIIOB.

dusnueckue W XUMUYECKHE CBoOMcTBAa MeTauioB. OOmme crnocoObl MOJTyYeHUs METaJlIoB.
[ToHsATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOPPO3HH.

Cnnagsl (cTanb, YyTr'yH, AIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.
[llenounsle Meramibl: nosoxkeHne B Ilepumonmyeckoil cucreMe XumMHYeckux odnemeHroB JI. .
MenzeneeBa; CTpoeHHE X aTOMOB; HaXOXaAeHue B nmpupoje. Ousnueckre U XMMHUYECKHe CBOMCTBa (Ha
IpUMepe HATPHS U Kaus).

Oxcuapl M THAPOKCUABI HATpUs U Kanus. [I[puMeHeHne men0YHbIX METalIoB U UX COEIMHEHUH.
[[lenouHO3€EMENBHBIE METAJIIIBI MATHUM U KaJIBLIMN: TOJI0XKeHUe B [lepuonndeckoil cucTeMe XUMHUYECKUX
anemeHToB J[. M. MeHnneneeBa; CTpO€HHE HX aTOMOB; HaxoxiaeHue B npupone. dusmyeckne u
XMMHMUYECKHUE CBOICTBA MAarHUs M KaJbLIUs.

Baxneiimue coequHeHnss KaIbIUs (OKCUI, TUAPOKCHA, coH). JKECTKOCTh BOABI U CITOCOOBI €€
ycTpaHeHus. AuroMHHMHA: monoxkeHue B Ilepuonmyeckoil cucreMe xumuueckux snemeHroB [l .
MenzeneeBa; CTpoeHHE aToMa; HaXOXJAeHuWe B mpupoje. PU3MYecKHe U XUMHYECKHE CBOWCTBa
aMoOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA AIFOMUHUS.

Kenezo: nonoxenne B [lepuoanueckoil cucreme xumuyeckux sneMeHTtoB [. . Menneneena;
CTPOEHHME aToMa; Haxo)KJIeHue B mnpupoje. dusmueckne U XUMHUYECKHE CBOMCTBa jxene3a. OKcuisl,
ruapokcuabl U conu kenesa(ll) u xenesa(Ill), mx cocraB, cBoiicTBa M moiyyeHHe. XUMHUYECKUN
HKCHEPUMEHT: O3HAKOMJICHHE ¢ o0pa3lamMM METalJIOB M CIJIaBOB, HUX (U3UYECKHMMHU CBOICTBaMU;



M3Y4YCHHE PE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO  HCIIOJIb30BAHHE BHUIEOMATEPUAJIOB),
0cOOEHHOCTEH B3aMMOJEHCTBUA OKCHJA KaJlbIUsl W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MCCIIEOBAaHHE CBOMCTB KECTKOM BOMBI; IMpoliecca TOPEHHUs xKele3a B KUCIOPOAe
(BO3MOXHO HCIIOJIb30BAaHHWE BUJECOMATEPHUATIOB); MPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX peakUuid Ha
WOHBI (MarHus, KaJblus, alroMuHusa, nuHka, skeneza(ll) m sxemesza(Ill), menu(Il)); nabGmomenue u
OMHUCAHUE TMPOIECCOB OKPALIMBAHMS IJIAMEHH HMOHAMHM HATpHUsA, Kadus U Kajablus (BO3MOXXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HcCCieloBaHUE aM(OTEpHBIX CBOWMCTB THUIPOKCHUIA aTIOMUHUS U
TUAPOKCHIA IIMHKA;, pPEIICHHE HKCICPUMEHTANbHBIX 33/lady Mo Teme «Baxuelme MeTamibl U HX
COEJIMHEHUS.

XuMus M OKpy:xamouas cpeaa

HoBble maTepuainibl U TexHoJoruu. BemecTBa u maTepualibl B TOBCEHEBHOM KU3HU YEJIOBEKA.
Xumus U 3710poBbe. bezomacHoe HCMoiIb30BaHUE BEUICCTB M XMMHUYECKUX peakiuii B ObiTy. IlepBas
IIOMOILb IPYU XMMUYECKUX 0KOTaX U OTpaBiIeHUsX. OCHOBBI 3KOJIOTHUECKOW IPAMOTHOCTH.

XUMHYECKOE 3arpsi3HEHHE OKpYyXarolel cpeasl (mpenaenbHas TONMycTHUMas KOHILIEHTpaLuUs
BemectB — [1J1K).

Ponp xumMuM B pelIeHWH 3KOJOTUYECKUX MpoOseM. [IpupogHbie MCTOYHUKU YTIIEBOJOPOJIOB
(yroib, IpUpOAHBIN Ta3, He(Th), MPOILYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IPOMBILLIIEHHOCTH.

Xumuueckuul 3Kcnepumenm. W3y4eHHE OOpa3lOB MaTepuaioB (CTEKJIO, CIUIaBbl METAaJIIOB,
MIOJINMEPHBIE MaTepUaJIbI).

MexnpeaMeTHble CBSI3H

Peanuzanust MexXnpeIMETHBIX CBSI3€H MPU M3YYCHUU XUMHH B 9 Kilacce OCYIIECTBISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHITHH, SBISIFOIIUXCS CUCTEMHBIMU
JUTSL OTACNBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LHKIA. Peanu3anusi MEXIpPEeIMETHBIX CBSI3ed Mpu
M3YYEHUU XMMHH B 9 KJlacce OCYILECTBISETCS Yepe3 MCIOIb30BaHHE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUHN, TaK ¥ TIOHATHH, SBISIOMIMXCA CUCTEMHBIMU JIJISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHUKIIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHATHA: HAy4dHbIH (DaKT, TUMoTe3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, KIacCHU(pUKalus, MEePHUOJUYHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIHpPOBAaHUE, HU3MEPEHHE,
MOJICTIb, SIBJICHUE, ApPHUKOBBIN 3(DdekT, TexHomorus, Marepuansl. Ou3nka: MaTepus, aToM, SJICKTPOH,
MPOTOH, HEUTPOH, HOH, HYKJIHUJ, HW30TOIbI, PAaJIUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKHI 3aps,
MIPOBOJHUKH, TOJYIPOBOJHUKH, TUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEII0, O0BEM, arperatHoe
COCTOSIHME BEIIeCTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTA/NIMYecKas: PEeIIETKA, CIUIaBbl, (U3HUECKUE
BEJIMYUHBI, €IMHUIIBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIaHEThI, 3BE3/bl, ComHie. buonorus:
dotocuHTe3, OBIXaHUE, Ouochepa, IKOCHCTEMa, MHUHEpAIbHbIE YAOOpEHUS, MHKPOIIEMEHTHI,
MaKpOdJIEeMEHTHI, MUTaTeIbHbIE BerecTBa. [ eorpadus: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIC
MOPO/IbI, OJIE3HBIE HCKOMAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

IlnanupyemMble pe3y/ibTaThl

Wzydyenne xumuu B 8-9 Kjacce HampaBlIeHO Ha JOCTHKEHHE OOYYalOIMMHUCS JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEAMETHBIX PE3yJIbTaTOB OCBOCHUS YU€OHOTO MIpEeAMETA.

JIMYHOCTHBIE PE3YJIBTATHBI

JlugHOCTHBIE pe3ybTaThl OCBOCHUS TPOTPAMMBbl OCHOBHOT'O OOIIETO 00pa30oBaHUs TOCTUTAIOTCS
B XoJe OOy4eHHs XMMHHM B €IMHCTBE Y4eOHON M BOCHHTATENbHOW nesTenbHOCTH OpraHusaiuu B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUMCKUMHU COITMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSAMHU, IPUHSITHIMU B OOIIECTBE MpaBUIaMH U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUSA, CaMOPA3BUTHUSI M COLMATU3AMKA O00y4aromuxcs. JIMUHOCTHBIE pe3ysIbTaThl OTPaKAIOT
c(hOpPMUPOBAHHOCTH, B TOM YHUCJIE€ B YACTH:

Ilampuomuueckozo éocnumanus

1) EeHHOCTHOrO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYUYHOMY
HaCJIEANI0, TOHUMAaHUS 3HAYCHHUS] XUMUYECKON HAyKW B JKM3HU COBPEMEHHOTO OOIIeCcTBa, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpPHOH WH(pOpMalMeli O TMEepPelIOBbIX TOCTHKEHHUSX U OTKPBITUAX MHPOBOU W
OTEUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 yCTPOMCTBE MHpa U OOIIECTBA;
['paxxnaHcKOro BOCIIUTAHUS:

2) mpencTaBleHUS O CONUATBHBIX HOpPMax MW TpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE,  KOMMYHUKAaTHBHOM  KOMIETEHTHOCTM B  OOIIECTBEHHO  IMOJIE3HOH,  y4eOHO-



HCCTIEI0OBATENIbCKOM, TBOPUYECKOW M JPYrHMX BUIAX ACATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHON JESITENbHOCTH TPU BBIMIOJHEHUM Y4YEOHBIX, IMO3HABATEIbHBIX 337a4, BBIIOJIHEHUU
XUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHMMAHHIO H
B3aMIMOIIOMOIIM B TIPOIECCE ATOW Y4eOHOU MEesATETHHOCTH; TOTOBHOCTH OILIEHHWBATh CBOE MOBEICHHE U
MOCTYNKH CBOWX TOBApWILNEH C TIO3WIIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

Ilennocmu nayunozo noznanus

3) MUPOBO33PEHYECCKUX MPEICTABICHHUIA O BEIIECTBE U XUMHUECKOHN pPEaKiiu, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIMX OCHOBY IS TOHUMAHUS CYIIHOCTH HAYYHOM
KapTUHBI MHUpPA; MPEACTABICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS MPUPOJIBI, B3aHMMOCBS3IX
YeJIOBEKa C MPUPOAHOM CPEAOH, O POJIM XMMUHU B IMIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HABaTENBHBIX MOTHBOB, HANPABICHHBIX Ha TOJyYeHUE HOBBIX 3HAHUU [0 XHMHUH,
HEOOXOUMBIX JUIsl O0BSICHEHUS Ha0II0JAEMBIX ITPOIIECCOB M SIBICHUI;

5) mo3HaBaTenbHOW, WH(MDOPMANMOHHOW M YHTATEIbCKOW KYJIbTYpPhI, B TOM YHCIE HAaBBIKOB
CaMOCTOATENIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOd, JOCTYITHBIMHU
TEXHUYECKUMH CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOy4YEHHIO W IO3HAHUIO, JI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHUIO, IIPOCKTHOH M MCCIIENOBATEIbCKONW JICSITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAINPaBJICHHOCTH U YPOBHS 00y4YeHUS B naibHewmeM; GopMUPOBaHUS KYJIBTYPHI 3J0POBbS

7) oco3HaHMS IIEHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKU
Ha 3J0OPOBBIA 00pa3 KU3HU, OCO3HAHUS MOCICACTBHIA W HENPHUSITHS BPEAHBIX MPUBBIUCK (YIIOTPEOICHHS
aJIKOTOJIsl, HAPKOTUKOB, KypeHHs1), HEOOXOIUMOCTH COOJIIO/ICHNUs MPaBUJI OE30MaCHOCTH MpH O0paleHuu
C XUMUYECKUMU BEIIECTBAMU B OBITY U PEATLHOM KU3HU;

Tpyoosozo eocnumanus

8) mHTEepeca K MPaKTHUECKOMY M3Y4YSHHUIO MPOodeccHii u Tpyaa pa3IudHOTO PoJa, YBAKEHUE K
TPYOy U pe3yiabTaTaMm TPYIOBOW AESITENbHOCTH, B TOM YHCIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX
3HAHWW TI0 XMMHH, OCO3HAHHOTO BBIOOpA MHIUBUAYATHHOW TPACKTOPHH MPOAOKCHUS 00pa3oBaHUS C
y4€TOM JTUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
YCHCIHOW MPOPECCHOHATBHON JCSITETPHOCTH W PAa3BUTHS HEOOXOJMMBIX YMCHHM;,; TOTOBHOCTH
aJanTUPOBATHCS B IPO(ECCHOHATLHOM Cpelie;

IKonozuueckozo eocnumanus

9) sKoNMOrMYecKH 1eaeco00pa3HOT0 OTHOILIEHUS K MPUPOJE KaK MCTOYHHMKY KM3HU Ha 3emIe,
OCHOBE €€ CYIEeCTBOBAHMS, TOHUMAHUS IIEHHOCTH 3J0pOBOTO M 0O€30macHOro o0pas3a JKHU3HH,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY W TICHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOZICHUSI TpaBWJl O€30MaCHOTO TIOBEACHHUS MPU padOTe C BEIIeCTBAMH, a TaKXe B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

10) crtocoOHOCTH MPUMEHSTH 3HAHMSI, TIOJydaeMble TIPY U3y4eHUN XUMUH, I PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKpYXAaromled NpUPOIHONW CpeIoil, MOBBIIMICHUS YPOBHS DSKOJOTHYECKOW KYIbTYPHI,
OCO3HaHUs TIOOATFHOTO XapakTepa SKOJIOTHYECKHX MPOoOJIeM W TMyTed WX PEHmIeHUS IOCPEICTBOM
METOH0B XUMHUU;

11) D2KOJIOTMYECKOTO MBINUICHHUS, YMEHHUS PYKOBOACTBOBATHCS WM B IT03HABATEIBHOM,
KOMMYHHUKATHBHOW U COLIMATbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pE3YyNbTAaTOB BBIACISIOT 3HauMMble Uil (hopMHpOBaHUS
MHUPOBO33PEHHUSI OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHs, IPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOIIECC,
OKCIIEPUMEHT U [Ip.), KOTOpPHIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETax Hu
MTO3BOJISIFOT HAa OCHOBE 3HAHWW W3 3THUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IIETOCTHON HAYYHOM
KapTUHE MHpa, ¥ YHUBEpcajdbHbIe YyueOHBbIE JAeWcTBHs (ITO3HABATENbHBIE, KOMMYHHKATUBHBIC,
PETYJIATHBHBIE), KOTOpBIe oOecrneYnBarOT (HOPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM NeSATEIHHOCTH.

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHSI 00pa30BaTEIBHON MPOTPaAMMBI TT0 XUMHH OTPAXKAIOT
OBIIJICHHE YHUBEPCATbHBIMU MTO3HABATEILHBIMU IEHCTBUSMU, B TOM YHCIIE:

bazoevimu nozuveckumu oelicmeuamu



1) yMeHueM HCMONB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUIL:
pPacKpbIBaTh CMBICI XUMHUYECKUX MOHSATHUH (BBIACNISATH WX XapaKTepHble MPU3HAKH, YCTaHABIMBATH
B3aMMOCBS3b C JIPYTUMH TOHSATHSMU), HCIIOIbH30BATh MOHATHS AJisi OOBSCHEHUS OTICNIbHBIX (DAKTOB U
SBJICHUIA; BHIOUPATh OCHOBAHUS M KPUTEPUHU IS KIACCUPHUKAIIMM XUMUYECKUX BEIIECTB U XMMHUYECKHX
peakiuii; ycTaHaBIMBAaTh MPUYMHHO CJIEICTBEHHBIE CBS3M MEXKAY OOBEKTaMHM HU3YUEHHUS; CTPOUTH
JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, 10 aHAJIOTHUHN); IEJIaTh BHIBOJIbI M 3aKJIIOUCHHUS;

2) yMeHuEeM NPUMEHSTh B IMPOLIECCe MO3HAHUS MOHATUS (IIPEJAMETHbIE U MEeTalpeIMEeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIIH, UCIIOJIb3yEeMbIe B XUMHHU, IPE0OPa30BhIBATH IIMPOKO MPUMEHSIEMbIE
B XMMHUHU MOJEJNIbHbIE MPECTaBICHUS — XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHU4eckas (opMmyIia u

YpaBHCHHE XHMHUYECKON peaklui — MpU PElICHHH y4eOHO-TIO3HABATENbHBIX 3a7ad; C Y4ETOM 3THUX
MOJEJIbHBIX MPEJCTaBICHUN BBIBIATh M XapaKTEPHU30BaTh CYUIECTBEHHbBIE IPU3HAKA HW3Y4aeMbIX
O0OBEKTOB — XUMHUYECKHX BEIIECTB W XUMHUYCCKHX PEaKIUi; BBIBIATH OOIIME 3aKOHOMEPHOCTH,

IPUYMHHO CJIEJCTBEHHBIE CBA3M U IPOTHBOPEYMs B M3y4aeMbIX Ipolleccax U SBICHUAX; MpeasaraTh
KPUTEPHUH /IS BBISIBICHUS STHX 3aKOHOMEPHOCTEW M MPOTUBOPEUHIA; CAMOCTOSITEIHLHO BHIOUPATH CIIOCO0
pemieHust y4eOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BapHAaHTOB pELICHUs, BbIOMpaTh Haubosee
MOAXOSAUINM ¢ yUETOM CaMOCTOSTENBHO BbIIEJIEHHBIX KPUTEPUEB);

bazoevimu uccnedosamenvckumu oeiicmeuamu

3) yMeHMeM HCHOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTa IO3HAHUSA, a
TaK)X€ B KaUYECTBE OCHOBBI JUIsl (POPMUPOBAHHUS TMIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBbIX
CYKJICHUU;

4) mpuoOpereHue OIbITa O IUIAHUPOBAHUIO, OPraHU3allid M IPOBEJICHUI0 YYEHHUYECKHX
HKCHEPUMEHTOB: YMEHHE HaAOII0AaTh 3a XOJOM Ipollecca, CaMOCTOATENIbHO IPOTHO3MPOBATH €ro
pe3yabTar, (GOpMYIHpPOBaTH OOOOIIEHWS ¥ BBIBOABI 10 pe3yJabTaTaM MpPOBEAEHHOTO OIbITA,
HCCIIEI0BaHMsI, COCTaBJIATh OTYET O MPOAETaHHOM padore;

Pabomoii c ungpopmayuen

5) ymMeHueM BbIOMpaTh, aHAIU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAIIUIO PA3TUYHBIX BUAOB U
dbopM TpencTaBICHHS, TONMYY4aeMyl0 U3 pa3HBIX HCTOYHHKOB (HAay4YHO-TIOMYJISIpHAS JIUTEpaTypa
XMMUYECKOI0 COJEp)KaHus, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHeTa); KpPUTUYECKH OLICHHWBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

6) yMeHHeM MPUMEHATh pa3IMyHble METO/bI U 3alpOChl IIPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JTaHHBIX, HEOOXOIUMBIX UIS BBIMIOJHEHUS! YYeOHBIX M MMO3HABATENLHBIX 33/a4 Ompe-
NEeNEHHOT0 THUIA; MPUOOpETeHHE OMbITa B 00JaCTH UCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIaJE€HUE KYyJIbTYpOH aKTHUBHOI'O HCIOJb30BAaHUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMpaTh ONTHMAJbHYIO (DOpMY MpencTaBlIeHUs MHPOPMALMU U HIUTIOCTPUPOBATH
pelaeMble 3a7auyd  HECIOXHBIMU CXEMaMM, JuarpamMmamu, JApyrumMu ¢opMaMu rpadukd U uX
KOMOHWHALIMSIMU,

7) yMeHUEM HCIOJb30BaTh M AaHAIM3UPOBATh B TPOIECCe YYEOHOW M HCCIEI0BATEIHCKOM
NeSITeIbHOCTH MH(POPMALUMIO O BIMSHUU NPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHCTBa M TpaHCIOpTa Ha
COCTOSIHHE OKPYKAroUIeH IPUPOJHON Cpebl;

Ynueepcanvnvimu kommynukamuenvimu oeiicmeuamu

8) yMeHHeM 3a/1aBaTh BONPOCHI (B X0J1€ JUAJIOra W/WIN JUCKYCCUM) M0 CYIIECTBY 0O0CYyKIaeMon
TeMbl, JOPMYIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTENIBHO BBITIOIHEHUS NPeIJIOKEHHOH 3a/1auu;

9) mpuoOpeTeHne ombITa MPE3ECHTAMHM PE3Y/IbTATOB BBIOJHEHUS XMMHUYECKOTO SKCIIEPUMEHTA
(;mabopaTopHOro ombITa, Ja0OpaTOpHOM pPabOTHl MO MCCIEIOBAaHMIO CBOWCTB BEIIECTB, Y4eOHOTrO
MIPOEKTA);

10) 3aMHTEpPECOBaHHOCTb B  COBMECTHOM CO  CBEPCTHUKAMM  IIO3HABATEJIbHOM U
UCCIIEIOBATENbCKON ACSITENbHOCTH MPH PEHIEHUHM BO3HMKAIOUIMX IMpoOJieM Ha OCHOBE yuéra OOIIMX
MHTEPECOB U COIJIACOBaHMA MO3UIMHA (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JEWCTBUN, ONpENEIeHHE KPUTEPHEB IO OIEHKE KayecTBa BBHINOJHEHHOM
paboThI U Ap.);

Ynueepcanvnvimu pecynamusnvimu oeiicmeuamu

11) ymeHHEeM CaMOCTOATENBHO ONPEAEIATh LEIHU ACATEIbHOCTH, MJIaHUPOBAaTh, OCYILIECTBIATH,
KOHTPOJMPOBaTh M NPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JAESTENBbHOCTb, BBHIOMpATh Haumbosee
3¢ deKTUBHBIE CITOCOOBI pelIeH s YUeOHbIX U MMO3HABATENIbHBIX 33/1a4, CAMOCTOSTEIbHO COCTAaBIATh WU



KOPPEKTUPOBATh MPEAJIOKEHHBI aITOPUTM JACHCTBHUI MPH BBIMOJIHEHUU 33JaHUM C YUYETOM MOTYYCHUS
HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTaxX —— BEIIECTBAX W PEAKLMAX; OLEHHBATh COOTBETCTBUE
IIOJIy4E€HHOT'O Pe3yJIbTaTa 3asBJICHHON LIETIH;

12) ymeHueM Ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEAJIaracMbIe B YCIOBUU 3aJIlaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pPE3yJIbTaTOB 110 OCBOEHHUIO  00SI3aTENIBHOIO  COJEp)KaHUS,
YCTQHOBJIEHHOTO JTaHHOH HpHUMEpHOH paboueil mporpaMMoii, BBIACISAIOT: OCBOECHHBIE O00YyYarOLIUMMCA
Hay4HbIC 3HAHMS, YMEHUS U COCOOBI EHCTBHIA, cenuduyeckue Uit MpeIMETHONH 00IacTH «XUMHU,
BUJBl JIEATENIHOCTH 10 IIOJYyYEHHIO HOBOIO 3HAHMSA, €ro HMHTEpHpEeTaluHu, IPeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3JINYHBIX YYEOHBIX U HOBBIX CUTYaIHUsX.

[IpenmerHble pe3ynbTaThl OTPaXarOT C(HOPMUPOBAHHOCTh y OOYYAIOIIMXCS —CIEAYIOLIUX
YMEHUU:

8 KVIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aToM, MOJIEKYJa, XUMUYECKUI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOPOAHAas M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJSpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi J10Ji1 XMMUYECKOI0 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00bEM, OKCU, KUCIO0Ta, OCHOBAHHUE,
CONb, ONEKMPOOMPUYAMETLHOCY, CTENeHb OKMCJICHHS, XMMHUYECKas peakuus, KiacCH(pUKaIus
peakuuii: peakuy COeAUHEHNUs, PEAKIUK Pa3I0OKEHUs, peakllMK 3aMElLeHHs], peakliuu oOMeHa, 3K30- U
SH/IOTEPMHUUECKUE DPEAKLUU; Mmenniogou s¢hgexm peaxyuu, SAPO aToma, SJIEKTPOHHBIM CIOW aroma,
aToMHast opOuTaNb, paglyCc aToMa, XUMHUYECKas CBS3b, MOJISIPHAS W HEMOJSpHAs KOBAJCHTHAs CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHHOH, pacTBOpP, MaccoBasi J10Jis BellecTBa (MPOLEHTHAs KOHIIEHTPALus) B
pacTBope;

WIITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHHA (M. I. 1) MU OpUMEHSATH 3TH
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX IPEBPALLCHMUI;

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY ISl COCTaBJIeHUS ()OpMYJ BEIIECTB, MOJEKYJISPHBIX
YpaBHEHUH XUMHUYECKUX PEaKLIUi, JJIEKTPOHHOTO OajaHca;

OIpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX; CTENEHb OKUCIIECHUS
3JIEMEHTOB B OMHApHBIX COEIMHEHUSAX C OMOPOM Ha OMPEENICHUs, B TOM YMCIE CTPYKTYpHPOBAaHHBIE;
IPUHAJIEKHOCTh BEIIECTB K OINpENeIEHHOMY Kilaccy COeIMHEHMH mo (opMynam; BHJ XMMHUYECKOM
CBsI3M (KOBaJEHTHAs U MOHHAsA) B HEOPTAaHUYECKUX COEIMHEHUSX;

UMETh NPEACTABIECHUE O CUCTEME XMMHMUYECKUX 3HAHWM, yMEThb C IOMOILBIO YYHUTEIS IPUMEHATH
CUCTEMY XMMHUYECKUX 3HAHWH, JUIsl YCTAaHOBJICHUS B3aWMOCBSI3M MEXAY U3YUYEHHBIM MaTe€pHalloM U NpU
MOJlyYeHUH HOBBIX 3HAHMH, a Takke MNpu paboTe C HCTOYHMKAMU XUMHYECKOM WHpopManuu.
OpueHTHpOBaThCA B MOHATUAX U ONEPUPOBATH UMU Ha 0A30BOM ypPOBHE, MPUMEHSATH MPHU BHIIOJHEHUU
y4eOHBIX 3a/laHUI U PEelICHUH PacyeTHBIX 3ajjau ¢ OMOPON Ha aITOPUTM YUeOHBIX JACUCTBUM M3yUeHHbIE
3aKOHBl M TEOpHM: 3aKOH coxpaHeHus Macchl, llepmommueckuii 3axon J[.M. MenneneeBa, 3akow
NOCMOAHCMEA cocmasd, 3aKOH ABOraJpo; aTOMHO-MoJeKyJsipHas Teopus. COOTHOCUTh 00O3HAYEHMS,
KoTopble uMerorcst B Tabnuue «llepuonnyeckas cucreMa xumuueckux anemeHtoB . . MenneneeBay c
YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sijpa, oouiee
YHCJIO 3JIEKTPOHOB U PacHpe/IesIEHNE X 0 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XUMUUYECKHE 3JIEMEHThI; HEOPraHUUECKHE BEIIeCTBAa; XUMUYECKHE peakluu (1o
YHCIy U COCTaBYy yYacTBYIOIIMX B PEaKIMM BELIECTB, M0 TEIIOBOMY 3PQEKTY, 10 U3MEHEHHUIO CTETIEHU
OKHCJICHUS XMMUYECKHX 3JIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHMUYECKHE CBOWCTBAa BEIIECTB pPAa3jIMYHBIX KJIAcCOB,
MOATBEPK/asi ONMCAHUE IPUMEPAMU MOJEKYJSIPHBIX YpPAaBHEHUN COOTBETCTBYIOIIMX XWMHUYECKHX
peaKuii ¢ OMOPOIl HA CXEMBI;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHMS; BO3MOXKHOCTH
MPOTEKAHNUS XUMHUUYECKUX MPEBPALLEHUI B Pa3IMUHBIX YCIOBUSAX MOCJE MPEIBAPUTENILHOTO 00CYXKACHUS
C MEJaroroM;

BBIUHCIISTh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJSPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XMMUYECKOT0 3JIEMEHTa 10 (opMysie COEAUHEHHs; MacCOBYIO JIOJIIO BEIECTBA B PAaCTBOPE; MPOBOAUTH

1 351eck u manee KypcMBOM 0603HAYAOTCS TUIAHUPYEMBIE TIPEMETHBIE PE3YJIBTATHI, KOTOPBIE MOTYT OBITh
MOTEHIMAJIBHO JOCTUTHYTHI oOyuatomumcst ¢ 3[1P, Ho He ABIISIOTCS 00s13aTeNIbHBIMHU.



pacu€Thl 10 YPaBHEHUIO XUMHUUECKOM PEAKIIMU C OIIOPOM HA alIrOPUTM;

MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIIbHOM ACATCIIBHOCTH — aHaJIu3 U CHUHTC3, CPAaBHCHUC,
o0o01enue, cucremMarus3anus, KiacCHU(UKauus, BbISBICHHE NPUYMHHO-CIEICTBEHHBIX CBA3€H — i
HU3YUCHUA CBOMCTB BCIICCTB M XHUMHUYCCKUX peaKum”I; CCTCCTBCHHO-HAYYHBIC MCTOJbl INO3HAHUA —
HaOJI0IeHNe, U3MEPEHUE, MOJCIIUPOBAHKE, SKCIIEPUMEHT (PeaibHblii U MblCIeHHbII) TI0]T PYKOBOACTBOM
He/1arora;

CJIeZIOBaTh IIpaBUJIaM IIOJb30BAHUS XUMHUYECKOW MOCYIOH M J1abOpaTOpHBIM 00OpYyIOBaHHEM, a
TAKKC IIpaBUJIaM o6pameHH51 C BCIECTBaAaMU B COOTBCTCTBUM C HHCTPYKIUSAMH 110 BBIIIOJHCHHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB IO MOJIyYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (BOJOpoJa U
KHCIIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIIEHHON MaccOBOW /10J€d pacTBOPEHHOIO BEIIECTBA;
IUIAHUPOBaTh M IPOBOJAUTh XMMHYECKHE HKCIEPUMEHTHI 110 PACMO3HABAaHUIO PACTBOPOB LIEoueil u
KHUCJIOT C IMOMOIIBI0O MHIUKATOPOB (JaKMycC, (eHOoN(TaIenH, METHIOPAHK M JIp.), TOATBEPKIAIOIINX
KayeCTBEHHBIH COCTAB HEOPIaHWYECKHUX BELIECTB (KAYECTBEHHBIE PEaKI[MM Ha MOHBI) 110/l PyKOBOACTBOM
nejarora.

9 KUIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHUOH, aHHUOH, IPOCTOE BEUIECTBO, CIJIOXHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTETIEHb OKHCIICHUS, XMMHYECKas PEaKIHs, XUMHUYECKas CBs3b, Menjiosol d¢hgexm peaxyuu,Moib,
MOJIIPHBINA 00BEM, paCTBOP; NMEKTPOIUTHI, HEITEKTPOIUTHI, YEKTPOITUTHUECKAs TUCCOIHALINS, PeaKIIHH
MOHHOTO OOMEHa, KaTalu3aTrop, Xumuueckoe pasHosecue, obpamumvle U HeoOpamumvle peaxyuu,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHbBIE  PEAKIMU,  OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCIEHHE U
BOCCTAHOBJICHHE,  aJJIOTPONHUs, aMPOTEpHOCTb, XUMHUYECKass CBs3b  (KOBAJICHTHas, HWOHHAafi,
MeTaJlJIN4ecKasi), KPUCTAIUIMYECKas PEIIETKA, KOppo3us Memailos, CHidebl, CKOPOCMb XUMUYECKOLll
peaxkyuu, ipenensHo aonyctumas konuentpanus (I11K) Bemiectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) U NPUMEHSTH 3TU
MIOHSTHSI TIPU ONMCAHUU BEILIECTB U UX IPEBPALLCHMUI;

MCIIOJIb30BaTh 3HAKU U CHUMBOJIBI JUIsl (PUKCAIIMH PE3yNbTaTOB HAOMIOACHUIA, COCTABICHHUSI (POpMYI
BEIIECTB M YPAaBHEHHM XHMMYECKMX pEaKIUd, 3allMCH JaHHBIX YCIOBUM 3amad. lcronb3oBarh
o0o3HaveHus, uMmeromuecs B [lepuonnyeckoii cucreme u Tadiuie paCTBOPUMOCTH KUCIOT, OCHOBAaHUH U
COJIEH B BOJIE JJIs BBIITOJIHEHUS 3a/IaHUM.

ONpEeNeNsATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHX 3JEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa; IMPUHAJJIEKHOCTh BEILIECTB K ONpEAEIEHHOMY KJlacCy COEAMHEHUH ¢ OMopoil Ha
OmpeseNieHus, B TOM YHCIE CTPYKTYpUPOBAaHHBIC, BUABl XUMHUYECKOW CBSA3M (KOBAaJIGHTHAs, MOHHAf,
METaJIJINYecKasl) B HEOPraHMYECKUX COEIUHEHMSIX; 3apsj] HMOHA MO0 XMMHUYECKOW (opmyre; xapakTtep
Cpelbl B BOJHBIX pPACTBOpaX KHUCIOT W WICJNOYEH, mun Kpucmauiuyeckou peuwémku KOHKPEmHO20
eewjecmaa;

packpbiBaTh cMblchn Ilepuoguueckoro 3akona J[.JMI. MenneneeBa M [1€MOHCTPUPOBATH €ro
MOHUMAaHUE: Onucvleamev U xapakmepuszoéams TabnnuHyo @opmy Ilepuonuyeckoil cucteMsl
XUMHUYECKMX JJIEMEHTOB: pa3inyaTh TMOHATHS «rIaBHas mnoAarpynma (A-rpynma)» u  «moOodHas
noarpymnma (b-rpymmna)», Manbie 1 O0NbIINE IEPUOIBI; COOMHOCUMb 0003HAYEHUS, KOTOPhIE UMEIOTCS B
NEepUOINYECKOi Tabiule, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHUX JIEMEHTOB
(coctaB W 3apsn szapa, oOIlee 4YMCiIO 3JIEKTPOHOB U PACHpPENENIEHHE HUX IO AJIEKTPOHHBIM CIOSM);
00vACHAMb 001IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUECKUX 3JIE€MEHTOB M UX COCIMHEHUH B
npeenax MajbIX EPUOJO0B U INIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

KJIaccu(UIUPOBATh XUMUUYECKHE 3JI€MEHTHI; HEOPTaHUUECKUE BEIIECTBA; XUMHUUECKUE pPeakluu (110
YHCIy U COCTaBYy yYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3 (DEKTy, [0 U3MEHEHHUIO CTEeTeHen
OKHCJIEHUSI XMMHUYECKHX JIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMHUCHIBATh) OONME H CHENU(PUISCKHEe XHMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KJas ONUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIN C OTIOPON HA CXEMBI;

COCTaBJIATh YPABHEHMSI DJIEKTPOJIUTUYECKON IMCCOLMALMN KUCIIOT, LIEJIOUed U COJIEH; MOJIHBIE U
COKpalI€HHbIE ypaBHEHHUS pEaKIUil HMOHHOrO OOMEHa; YpaBHEHMs peakUuuid, MOATBEPKIAOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JINYHBIX KJIACCOB;



PAaCKpBIBATh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS; BO3MOXHOCTH IPOTEKAHUS
XUMUYECKHX MPEBPAIICHUH MOCIIE MPEABAPUTEIBLHOIO 00CYKICHHS C TIEIaroroM;

BBIUUCIIAATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0 M MOJIAPHYIO MAacChl BEILECTB; MACCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa 10 (OpMyJIe COSIUHEHUS; MACCOBYIO JIOJIO BEIECTBA B PacTBOPE; MPOBOAUTH
pacu€Thl 10 YpaBHEHUIO XUMUYECKOHM PEaKIMU C OIIOPOM HA alrOPUTM;

CJIeIOBATh IIPAaBWJIaM IIOJIb30BAaHMS XMUMHUYECKOW MOCyNoH M J1a00opaTOpHBIM O0OpYIOBAaHUEM, a
TaKXe IpaBUIaM OOpalIeHHs C BELIECTBAMH B COOTBETCTBUM C HMHCTPYKLUUSMH I10 BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKHUCIIOro Ia3a);

IIPOBOAMTD PEAKLUU, OATBEPHKAAIOIINE KAUECTBEHHBIN COCTAaB Pa3IMYHbIX BELUIECTB: pAaCllO3HABATh
OIBITHBIM ITyTEM XJIOpUJ- OpOMH -, HOAUA-, KapOoHaT-, pocdar-, cuimkar-, cyabdar-, THAPOKCH]I-HOHBI,
KaTHOHbl aMMOHHUSI M MOHBl HM3YYEHHBIX METAJUIOB, IPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOPraHUYEeCKUX BELIECTB;

IPUMEHSATh OCHOBHBIE OINEpPALMU MBICIUTENBHON AESITEIbHOCTH — AHAJIU3 U CHUHTE3, CpPAaBHEHHE,
000011IeHNe, CHUCTEMATH3alllI0, BbISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — sl U3y4eHUs CBOMCTB
BEILECTB U XMMHUYECKUX PEAKLUH; €CTECTBEHHO-HAyYHbIE METObl IO3HAHUS — HaOJIOJeHUE, U3MEPEHHE,
MO/JIEJINPOBAHUE, IKCIIEPUMEHT (PEATbHBIM U MBICIICHHBIN).



TemaTuveckoe IJIAaHUPOBAHUE

8 Kiacc
Ne HaumenoBanue KoaunuecTBo yacoB
n/n pa3esioB U TeM
BCEr| KOHT NPaKTH DnekTponHbie (uppoBbIE
NporpamMmmsl OHTPO p Buapl 1eATEJIbHOCTH p (ungpp )
(1] JbHbBIE YyecKHue oﬁpasoBaTem,m,le pecypcChl
padoThl | padoThI

Paszpen 1. HepBOHa‘IaJI])HLle XHUMHYCCKHUC ITOHATHUHA

1.1

XHAMUSI — BaKHAS
o0acTb
€CTECTBO3HAHMS U
MPaKTUYECKOMN
NIeSITCILHOCTH
YyeJI0BeKa

2 0 1

1.2.

BemectBa u
XUMHUUYCCKUC peaKHI/II/I

16 |1 1

Hroro o pazaeny:

18 |1 2

PackpriBaTh CMBICIT M3y9aeMBIX HOHSATHHA. PacKphIBaTh poNb XMMHH B TIPHPOIE U
JKU3HH 4YeJoBeKa, €€ CBA3b C JIPYrUMH HaykaMu. Pa3nuuaTh 4MCTBIC BellecTBa U
CMeCH; OJIHOPOJIHBIE ¥ HEOJHOPOIHbIE cMecH. Paszinnyarh Gpu3ndeckue U XuMHYECKHe
sapieHud. OnpenensiTh NPU3HAKW XUMHMYECKHX PEaKIMi M YCIOBHA HX MPOTEKaHHUS.
CrenoBarh MpaBmiaM IMOJB30BaHUS XHMHYECKOM TMOCYIOH U J1a00paTOpHBIM
0o0opyIOBaHHEM, a TaKXe IpaBHIaM OOpAIleHUS C XMMHUYECKMMH BeELIECTBAMH B
COOTBETCTBHH C HMHCTPYKIWSIMA IO  BBIIIOJHEHHIO MPAKTHIECKHX  PadoT.
[TmaHUpOBaTh U MPOBOIUTH XMUMHUYECKHN KCIICPUMEHT MO M3YUCHHUIO M OIHCAHHIO
(hM3MYeCKUX CBOMCTB  BEIIECTB, CIIOCOOOB  pas[eNieHWs CMeceid  BEIIeCTB.
Hcnonp3oBaTh  TpH  BBINOJMHEHWH  y4eOHBIX 3aJaHAd ®W B Iporecce
HCCIIEIOBATEILCKON EATENIFHOCTH HAYYHO-TIOMYISIPHYIO JUTEPATypy XUMHYECKOTO
CONIEpXKaHWs, CIIPAaBOYHBIC MaTepHanbl, pecypckl HWHTepHeta. BricTpanBaTh
pa3BEpPHYThIE NHCbMEHHbIE M YCTHBIE OTBETHI C ONOpPOM Ha uHpopmanuio u3
y4e0HMKa U CIPaBOYHBIX MAaTepHaJIOB, TPAMOTHO HCIOJIB30BaTh W3YUYCHHBIN
MOHSITHMHBIN amnmapar Kypca XUMUU. [IpUMeHSTh eCTeCTBEHHO-HAayYHbIE METOIbI
Mmo3HaHus (B TOM 4HCJe HaONIOJIEHHE, MOJAEIUPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIC
Onepalvu  MBICIUTEIBHONW JIeITeNIbHOCTH  (CpaBHEHHe, Kiaccudukaims) s
M3yYeHHs] BEIIECTB M XHUMHUYECKHX peakuuid. PackpbIBaThb CMBICI H3y4aeMbIX
TOHSATHI W 3aKOHOB U IPUMEHSTh 3TH MOHSATH P ONMCAHUH CBOICTB BEIIECTB M HX
npeBpameHnid. PazmimgaTh (U3NUECKHE W XUMHUYECKHE SBICHHSA, OOBSCHITH HX
CYITHOCTH C TOYKH 3PEHUS aTOMHO-MOJICKYIISIPHOTO y4eHUs. 6 Onpenensits Ipu3Haku
XUMHYECKUX PEaKIUi, YCIOBUSA UX MpOoTeKaHUst. OOBACHATH CYITHOCTh (YU3MIESCKUX
U XUMHUYECKUX SIBJICHUH C TOYKM 3pPEHUS AaTOMHO-MOJIEKYJSIPHOTO YYEHHS.
KnaccugummpoBats xuMudeckue peaknuu (10 YUCITy W COCTaBY pearupy- IOUMX U
obpasyrommxcst  BemiectB). CocraBmate (opMyJdsl OWHAapHBIX BEIIECTB IO
BAJCHTHOCTH M OIPENENATh BaJCHTHOCTH 1O (opMmyiaM BemiecTB. 6 PaccTaBimsaTh
KO3((UIIMEHTH B YpPaBHEHHAX XHMHUYECKHX peaknuid. CremoBaTh MpaBHiIaM
MOJIF30BAHMS XMUMHWYECKOH MOCYIOW W J1TaOOpaTOPHBIM OOOPYIOBAaHUEM, a TaKXKe
IpaBHUaM OOpAIIeHHS C BEHmECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSAMH TIO
BBIITOJTHEHHUIO Ta00PATOPHBIX XUMHUYECKUX OMBITOB. VICTIOIh30BaTh MPU BEIIOITHEHUT
y4eOHBIX 3alaHMii M B TIPOIECCE WCCICIOBATENBCKON JESTENEHOCTH HAyYHO-

https://videouroki.net/video/01-
himiya-kak-chast-estestvoznaniya-
predmet-himii.html

https://videouroki.net/video/himiya/8
-class/khimiia-8-klass/




MOMYJAPHYIO JIUTEPaTypy XHMHUYECKOTO COJCp)KaHMs, CIPAaBOYHBIE MaTepHaIbl,
pecypcesl MHTepHETa. BBICcTpanBaTh pa3BEPHYThIC NMMCHMEHHBIE W YCTHBIE OTBETHI C
ormopoii Ha WH(MOPMALMIO M3 y4eOHHKAa W CIIPAaBOYHBIX MAaTepHasoB, TPaMOTHO
HCIIOJIb30BaTh U3Y4YEHHBIN MOHATUHHBIN annapar Kypca XUMHU

Pasnea 2. BaxkHelilne npeacTaBuTe 1 HEOPraHMYeCKHUX BellecTB

2.1.

Bosnyx. Kucnopogn.
[Tousarre 00 oxkcnmax

7

0

1

PackppiBaTh CMBICT U3y4aeMBIX MOHATHN W NMPUMEHATh 3TH MOHATHA NPU ONHCAHUH
CBOMCTB BEHIECTB M WX IMpEBpalleHHid. XapaKTepH30BaTh (ONHCHIBATh) COCTaB
BO31yXa, (U3NIECKHE U XMMHUUYECKHE CBOMCTBA KHUCIOPOAA, CIOCOOBI €ro MOITydCHHUS,
NpPUMEHEHHE W 3HAYeHHe B IPUPOAE M JKM3HM uenoBeka. CpaBHHMBATh pEaKIUH
ropeHHsi U MeJuIeHHOro okuciienusi. Cooupars npuOOpHI ANl TIOJyYSHUs] KUCIOpOoaa
(BeITeCHEHHEM BOJBI M BO3AyXa). Pacmo3HaBaTh ONBITHBIM IYTEM KHCIOPOA.
Hcnonb30BaTh XMMHYECKYI0 CHUMBOJIMKY [UIsi COCTaBlIeHHs (OPMYJT BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUH XMMUYECKHUX peakLuil ¢ yuyacTueM kucnopona. OOBsICHAT
CYIIHOCTb 3KOJIOTHYECKUX MPOOIIeM, CBA3aHHBIX C 3arpsA3HeHHeM Bo3nyxa. CrenoBaThb
npaBmiaM Oe3omacHOW paboThl B J1aOOpaTOpUM NMPH HCHOIbh 30BAHUH XHUMHYECKON
MOCYZBl M 000PYIOBaHMSA, a TAKXKE NMPAaBWIAM OOpAICHUS C TOPIOYMMH BELICCTBAMHU
B ObITy. IlmaHMpOBaTh M OCYIIECTBIATh Ha MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
NPOBOANTH HAOMIONCHWS, JAENaTh BHIBOABI IO pe3yabTaTaM 3KCIICPUMEHTA.
Y4acTBOBaTh B COBMECTHOW pabore B rpymme. Vcmonp3oBaTe IpH  BBINOJHEHUH
yueOHBIX 3aJaHMi M B TPOLECCE HCCIENOBATENbCKON AeATeNbHOCTHHAYYHO-
MOMYyJSPHYIO JIUTEpaTypy XHMHUYECKOTO COAEP)KAaHUs, CIPABOYHBIE MAaTepHAaIbL,
pecypcel HTepHeTa. BricTpanBaTh pa3BEpPHYTHIC MHCBMEHHbIE M YCTHBIE OTBETHI C
ornopoil Ha uHpopManuio K3 y4yeOHHMKAa M CIPAaBOYHBIX MAaTEPHANIOB, TPAMOTHO
HCI0JIb30BATh U3YUYEHHBIN NOHATUIHBIN annapar Kypca XUMHUH

https://interneturok.ru/lesson/chemist
ry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2.

Bognopoa. ITonsrue o
KHCJIOTax M COJSAX

PackpsIBaTh CMBICTT M3y4aeMbIX MOHATHH M NPHUMEHATh 3TU MOHATHS TPH OMUCAHUY
CBOWCTB BEIIECTB M MX NPEBpAIICHUI. XapaKTepu3oBaTh (OMHCHIBATh) (pu3nyecKue u
XMMHYECKHE CBOICTBAa BOAOPOJA, CIOCOOBI €ro moiydeHus, nmpumeHeHue. CoOuparth
npubop JUId TOJIydeHWs BOAOpOZa. VICHomb30BaTh XMMHYECKYIO CHMBOJIMKY IS
COCTaBJIEHHUsI (OPMYJ BEIIECTB, MOJIEKYJSPHBIX YPAaBHEHHH XUMHYECKHX pEaKkmuii c
ydactueM Bojpopozaa. CienoBaTh mpaBwiaM 0e30macHOi paboThl B 1abopaTopuu Npu
HCIIONIb30BAaHMH XMMHUUYECKOH TOCY/Ibl M 000pYAOBaHMS, a TAaKXKe MpaBuilaM 00palieHuns
C TOpIOYMMH BellecTBaMH B ObITy. [ImaHMpoBaTh W OCYIIECTBIATH HA IPAKTHKE
XMMHUUYECKHE KCIIEPUMEHTBHI, IPOBOANTH HAOJIIOJCHUS, IeTaTh BBIBOIBI 110 pe3yibTaTram

9KCIEPUMEHTAa. YUYacTBOBAaTh B COBMECTHOH paboTe B Tpymiie

https://resh.edu.ru/subject/lesson/311
9/main/

https://www.sites.google.com/site/
himulacom/3BoHOK-Ha-ypOK/8-
KJ1acc-TIepBbIH-TO/I-
00yueHus/ypok-47- KUCIOTHI-
COCTaB-KJIaCCUPUKALIHSI-
HOMEHKJIATYPa-NOJyYCHHE-KUCIIOT
https://www.sites.google.com/site/
himulacom/3BoHOK-Ha-ypOK/8-
KJ1acc-TIepBBIA-TO/I-
o0yueHnus/ypok-49-conu-
KnaccuduKanus-HOMeHKIIATypa-
CITIOCOOBI-TIOTYYEeHUS-COJICH




2.3.

KomnuecTBeHHBIC
OTHOIIEHMS B XUMHUU

PackpbeiBaTh CMBICH HU3y9aeMbIX MOHSATHH M IPUMEHATh OSTH IIOHATHA, a TaKXe
N3y4YECHHBIC 3aKOHBI M TEOPUH AJISI PEIICHMS PACUETHBIX 334a4. BBIYUCIATE MOJSIPHYIO
Maccy BEIIECTB; KOIMYECTBO BemlecTBa, 00BEM rasa, maccy BemiecTBa; IIpoBomuts
pacy€Thl IO YPaBHEHUSIM XUMHUYECKHX PEAKIMH: KOJMYeCcTBa, 00bEMa, Macchl BEIECTBA
10 M3BECTHOMY KOJHMYECTBY, O0BEMY, Macce pearcHTOB WM HPOJYKTOB PEaKLUH.
BricTpauBath pa3BEpHYTHIE TMCHMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha MHYOpPMAINIO
n3 y4yeOHMKAa M CHPAaBOYHBIX MAaTepHajioB, TPaMOTHO HCIIOJIb30BaTh H3YUCHHBIN
TIOHSATHHHBIN anmapar Kypca XuMHA

https://www.yaklass.ru/p/him
ija/8-klass/raschetnye-
zadachi-po-khimii-
14608/kolichestvo-
veshchestva- 226776/re-
91aebac2-1e8d-4f6d-936f-
0645b96f2afa

2.4.

Bopna. PacTtBOpBI.
ITousTue 00
OCHOBAHHUIX

PackpbIBaTh CMBICH M3y4aeMBbIX MOHATUM U MPUMEHSTH 3TU MOHATUS IIPU OMUCAHUU
CBOHCTB BELIECTB M WX NPEBPALICHNHA. XapaKTepu30BaTh GU3MIECKUE U XUMHUECKHE
CBOHCTBa BOMBI, €€ PONb KaK PacTBOPUTENS B NMPHUPOAHBIX Ipoueccax. CocTaBisTh
YpaBHEHHS XHMHUYECKHX peakiuid ¢ ydacTHeM BOABL. ~ OOBACHATH CYIIHOCTB
9KOJIOTHYECKUX MpOOJIeM, CBA3aHHBIX C 3arps3HEHHEM IPUPOIHBIX BOJI, CIIOCOOBI
OYHCTKH BOJIBI OT MPUMECEH, MEpHI 10 OXpaHe BOJ OT 3arpsi3HeHus. [lmaHupoBaTh U
OCYILECTBJIATh Ha MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, IPOBOJUTH HAOIIOJCHHUS,
JleNiaTh BBIBOJBI 10 pe3yibTaTaM dKcrepuMmenrta. ClenoBarh MpaBwiiaM 0e30MacHOM
paboThl B J1a0OpaTOpUM MPH HCIIOJIB30BAHMM XMMHUYECKOH MOCYIbl U 000PYIOBaHHUS.
IIpoBomuTh BBIYHCICHHUS C TNPUMEHCHHEM IOHATHA «MaccoBas JOJIS BEIIECTBa B
pactBope». lcmosib30BaTh INpU BBINOJIHEHMH YYEOHBIX 3aJaHUil M B Mpolecce
HCCIII0BATENIbCKON AEATENbHOCTH HAYYHO-TIOMYJISIPHYIO JHUTEpaTypy XHUMHYECKOTO
COJICp)KaHMs, CHpPaBOYHBIE Marepuaibl, pecypcel MHrepHera. BrlcTpauBath
pa3BEPHYTHIEC MICEMEHHBIC M YCTHBIC OTBETHI C OIIOPOH Ha MHPOPMAIHIO U3 ydyeOHHUKa
W CIIPaBOYHBIX MAaTE€pPHAIOB, T'PAMOTHO HCHONB30BaTh W3yYCHHBINH MOHATHHHBINA
annapar Kypca XUMHH

https://resh.edu.ru/subject/lesson/206
2/main/

2.5.

OCHOBHBIE  KJIACCHI
HEOPTaHUIECKHUX
COEIMHEHUI

10

KnaccudumnupoBats n3ydaeMble BellecTBa IO cocTaBy M cBoicTBaM. CoOCTaBIATH,
(opMyIIBI OKCHIOB, KHCIIOT, OCHOBaHWH, COJied M Ha3bIBaTh MX IO MEXIyHapOoJIHOH
HOoMeHkJatype. IIporHo3mpoBaTh CBOICTBA BEIIECTB Ha OCHOBE OONIMX XMMHYECKHX
CBOMCTB M3Y4EHHBIX KJIACCOB/TPYIIN BELIECTB, K KOTOPbIM OHH OTHOCATCS. COCTaBJISITH,
MOJICKYJISIpHBIE YPaBHEHHS pPEaKLUWi, WUIIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA U
CIOCOOBI MOJYYEHHsI BEIIECTB U3YUYEHHBIX KJIACCOB/TPYIII, a TAaK)Ke MOATBEPIKIAFOLIHX|
TeHETHYECKYI0 B3aMMOCBSI3b MEXAy HUMH. [IpOM3BOIUTE BEIYUCICHHS MO yPaBHEHUSIM
XUMHYECKUX peaknuid. IlmaHMpoBaTh M OCYIIECTBIIATH HA TNPAKTHKE XHMHUYECKHE
9KCIEPUMEHTHI, TPOBOAWTH HAONIOACHMSA, [elNaTh BBIBOJBI IO  pe3ysbTaTaM
skcriepuMenTa. 6 CremoBarh mpaBuiaM Oe3omacHOW paboTel B Jlaboparopuu NpH
UCIIONIL30BAaHMH XMMHUYECKOH TIocynsl W 00OpYHOBaHUSL. Hcnons3oBats mpu
BBINOJTHEHNH Yy4YeOHBIX 3aJaHMH M B IIPOIIECCE HCCIENOBATENbCKONW AeATEIbHOCTH
HAy4YHO-TIOMYJISIPHYIO JTUTEPATYPy XUMHUUIECKOTO COAEPAKAHUS, CIIPABOYHbIE MAaTEPUAIBL,
pecypcel MHTepHeTa. BoicTpauBath pa3sBEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C
ONoOpol Ha WHPOPMAIMIO M3 Y4eOHHMKAa M CIPABOYHBIX MAaTEpHAIOB, TPAMOTHO,

HCI0JIb30BaTh U3Y4YEHHBIN NOHATUIHBIN annapaTr Kypca XUMHH

https://www.yaklass.ru/p/himija/8-
klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-
veshchestv- 194235/re-a01b9a83-
e412-44d8-b12f-albfl6aa7772




HWroro mo pasumeny: | 34 | 1 | 4 | |

Paznen 3. Ilepuoguveckuii 3akoH u Ilepumoamyeckass cucrema xummuyeckux 3jiaeMmeHTOB [I. . MenaeiaeeBa. CTtpoeHne aTtoMoB. XUMHYeCKasi CBs3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJbHbIE peaKIUl

3.1. | Iepuoamueckuit 7 1 0 PackpriBaTh CMBICIT  TIEPHOMMMECKOTO  3aKOHA. [TonnMaTp  cyliecTBOBaHHE https://videouroki.net/video/3-
SAKOH 1 MEPHOAIECKOH 3aBHCHMOCTH CBOHCTB XHMIMECKHX JIEMEHTOB (M3MeHeHHue paJycoB pieriodichieskii-zakon-i-pskhe-d-i-
aTOMOB M  3JEKTPOOTPUIATENBHOCTH) M MX COCAMHEHHWH OT  IIOJIOKCHUS .
IMepuonnueckas . miendielieieva.html
MEPHOANYECKONH CHCTEME M CTPOSHHS aToMa. YcTaHaBIMBaTH CBA3b MEXKAY)| .
cucrema TTONIOKEHHEM DIEMEHTA B TEPHOMEECKOIl CHCTEME I CTpOeHHeM ero atoma (coctas u| NitPS://resh.edu.ru/subject/lesson/205
XUMHICCKUX 3aps smpa, o0Iee YKMCIIo SIIEKTPOHOB M PaCIpeeNieHne UX TI0 DJIEKTPOHHBIM CIIOSM). 3/start/
anemenTos JI. . IIporuosupoBaTh XapakTep H3MEHEHHS CBOWCTB JJIEMEHTOB U HMX COCOUHEHUI IO
Mengeneesa. rpynnam u nepuonam Ilepuomuyeckoit cucrembl.  XapaKTepu3oBaTh XUMHYECKHE
CTpO@HI/Ie arToMa DJICMCHTHI TICPBBIX Tpéx NepruoaoB, KaJiyAd, KaJlbIIuA 10 nux TIOJIOKCHUIO|
B [lepuomuueckoii cucreme JI. . Menneneera. CrnenoBaTh NpaBwiaM 0e30MacHOMN
paboThl B J1a0OpaTOpUM IMPU HCIOJIb30BAHMM XUMHYECKOW MOCYIbl U 00OpYAOBaHUS.
BeicTpanBaTh pa3BEpHyThIE MMCHMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha MH(POPMAIHIO
3 ydeOHMKAa M CIPaBOYHBIX MAaTepUalOB, TI'PAaMOTHO HCIIOJIb30BaTh H3y4YCHHBIH
NOHATUHHBIA amnmapaT Kypca XUMHH. VICTIONb30BaTh NPH BBHINOJHEHUH YYEOHBIX|
3aaHUi TEKCThl YydeOHHKa, crpaBouHble Marepuansl (Ilepmogmdeckyro cucTemy
xumudeckux osnementoB JI. . MenneneeBa, TaOnuiy pacTBOPHMOCTH KHCIIOT,
OCHOBAaHMH M coJed B BOJE, JJICKTPOXHMHYECKHH psAA HaNpsDKCHHH METauioB).
Hcnonb30BaTh IpH BBIMOJIHEHUN YUYeOHBIX 3a/laHUH M B NPOILIECCE HCCIIE0BATEIbCKON
JIeITEIbHOCTH ~ HAYYHO-TIOMYJIIPHYIO  JIUTEPAaTypy  XHMHYECKOTO  COJCpKaHMs,
CIpaBOYHBIE MaTepHaJbL, pecypchl MHTepHETa
3.2 | Xummueckas ces3n. | 9 0 0 PackpbiBath cMmbicn OnpenensTb CTeNeHb OKUCICHUS XUMHUYECKOIO JJIEMEHTa 110 https://skysmart.ru/articles/chemistr
OKHCIIHTENBHO- dbopmyne ero coeamnHenus. OmnpenensTh dJIEMEHT (BEIECTBO) — OKHCIUTENb M y/himicheskaya-svyaz
BOCCTAHOBHTEbHEIE JMIeMEHT (BEIIECTBO) — BOCCTAHOBHUTEIb. O6’I>SICH$I"£B CYWIHOCTb TPOLECCOB https://skysmart.ru/articles/chemistr
OKHCIIeHHs M BoccTaHOBJEHHUS. COCTaBISATh AJIEKTPOHHBIH OajaHCc ¢ yu€ToM 4Ymcia o .
peaxun OTIAHHBIX H T C _ | ylokislitelno-vosstanovitelnye-
PHUHSITBIX 3JIEKTPOHOB. OCTaBIISITh ypaBHEHHE OKHUCIHUTEIHLHO .
BOCCTAHOBUTEIIbHON peaKiny. MCronb30BaTh NPy BHIIONHEHHH yueGHbIX 3amanmii | F€AKCZi
TEKCThl yd4eOHMKa, CIIPAaBOYHbIE MaTephaibl (EPHOANYECKYI0 CHCTEMY XUMHYECKHX
anemenToB /1. 1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH
B BOJIE, DJIEKTPOXUMHYECKHH psJ HaNpsDKEHWH METAaUIOB) HM3Y4aeMbIX ITOHSTHH.
OmnpenensiTb BUJL XAMUYECKOH CBSI3H B COCJMHEHHH.
Hroro 1o pasugeny: 16
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO 68 3 6
YACOBIIO
[MTPOT'PAMME




9 kiacc

No HanmeHoBaHue KoinuecTBo yacoB
n/m a3/1eJI0B U TEM
ﬁporpaMMm BCCr'| KOHTPO | NPAKTH BHIbI AeSITeIbHOCTH DJieKTpoHHbIE (U (PPOBHIE)
0 JIBHBIE | yeckue o0pa3oBaTe/bHBIE PeCypChI
paboThsl | padoThl
Pa3nen 1. BemecTBo 1 XUMHYeCKHE PeaKINU
1.1 ToBTopenne d 5 0 0 XapakTepu30BaTh XMMHUYECKHE 3JIEMEHTHI NEPBBIX TPEX MEPUOAOB, Kaaus M KalbLus https://skysmart.ru/articles/chemistry
yriyGleHne 3HAHUI o ux MOJI0KEHUIO0 B [lepuoguueckoit cucrteme J. . Menneneesa. /kristalicheskaya-reshetka
OCHOBHBIX pPa3JieloB KiaccuduimpoBath ¥ Ha3blBaTh HEOPraHMYECKUE BEILECTBA HM3YyYCHHBIX KIIACCOB.
Kypea 8 kiacca OnucelBaTh 061111/1? XUMUYECKHE CBOMCTBAa BENIECCTB pa3HHHPbIX KJIacCOB,
MOJATBEPKJaTh CBONCTBA INpPUMEpPaMH MOJEKYJIAPHBIX YpPaBHEHMH XHUMHMYECKHX
peaknuii. OnpenensaTb BHI XUMHYECKOW CBSI3M M THUN KPUCTAUIMYECKOH pEImETKH
BellecTBa. [IporHO3MpPOBATH CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX CTPOCHHS.
BeicTpauBate pa3BEpHYTHIC ITHMCBMEHHBIE M yCTHBIE OTBETHI C OINOPOH Ha
nH(popManuio W3 yd4eOHHKA M CIPABOYHBIX MAaTEPHAIOB, 'PAMOTHO HCIOJIB30BATH
W3y4YCHHBII MOHATUHHBINA ammapaTr Kypca XHMUH. VICHonb30BaTh MpU BBIOTHEHUH
y4eOHBIX 3aJaHMii M B MPOLECCE WCCIEIOBATENbCKOW JESITENLHOCTH HAay4HO-
MOMYJISIPHYIO JINTEpaTypy XHUMHUECKOTO COJEp)KaHMs, CIPAaBOUYHBIC MaTepualsbl,
pecypcsl MHTEpHETA
1.2 OCHOBHBIE 4 0 0 PackpbsIBaTh CMBICT M3y4aeMBIX MMOHATUH M MPUMEHSITH 3TH MOHATUS NPU ONHCAHUU https://skysmart.ru/articles/chemistry
3aKOHOMEPHOCTH CBOMCTB BellleCTB U UX NpeBpauieHuil. KiaccuduuupoBars XuMHYECKHE PEaKIUH 110 Iteplovoj-effekt
XUMHUECKHX pa3IUYHBIM TpPHU3HAKaM. YCTaHABIMBATh 3aBHUCHMOCTb CKOPOCTH XHUMHYECKOH https://skysmart.ru/articles/chemistry
peakuuit peakuuu OT pasziau4HbIX (akTtopoB. [IporHO3MpOBaTh BO3MOMKHOCTH MPOTEKAHMS /himi.cheskoe—ra.vnovesie
XMMUYECKUX MPEBpAlIeHUH B PazIHUYHBIX YCIOBUAX. OMNpenensiTs OKHCIUTEIb U
BocctanoButesb B OBP. CocraBisth 31eKTpOHHBIN OanaHc peakuuu. [IpomsBoauts | https:/skys
BBIYHCIICHHS 110 XMMHUYECKIM ypaBHEHHsSIM. BrICTpanBaTh pa3BEpHyThIe MUCEMEHHBIE | mart.ru/arti
U YCTHbIE OTBETHl C ONOPOH Ha MH(OpMalMI0O M3 Yy4eOHUKAa M CIPaBOYHBIX | cles/chemis
MaTepuajoB, I'PaMOTHO HCIIOJIB30BATh HM3YYEHHBIH TMOHATHHHBIN ammapar Kypca try/gidroliz
xuMuH. Vcronb30BaTh TPH  BBIIOJIHEHWM YYeOHBIX 33JaHMd W B Ipolecce
UCCIIE0BATENbCKON AEATENIbHOCTH HAyYHO-TIOMYJSIPHYIO JIUTEPATypy XUMHYECKOTIO
COJIEpXKaHMUs, CITPABOYHBIE MaTEePHaJIbl, pecypchl HTepHeTa
1.3. Onexrpomurnyeckas | 10 |1 1 PackppiBaTh  CMBICK — M3y4aeMBIX — MOHATHH, &  TalkKe CMBICH  TEOPHMH |https://skysmart.ru/articles/chemistr
JMCCOLHAITIS. ANIEKTPOINTHUECKON auccorraniui. OOBSICHATh HPUYHUHBI DNIEKTPONPOBONHOCTH | o qriva_elektroliticheskoj-
XUMHYECKIE BOTHBIX PacTBOPOB. Co?Taanm) YPaBHEHUA JWCCOLUMALMH KHCIOT, WENOYeH 1 |y oo i
peakiuu B COJICH, TTOJIHBIE M COKpAIIEHHBIC HOHHBIE YPABHEHHS XMMHUYECKUX PEaKIHUi HOHHOTO
pacTBopax obmena. IlmaHmMpoBaTh W OCYIIECTBIATH Ha MPAKTHKE XUMHUECKHE IKCTIEPHMEHTEHI,
MPOBOIUTH HAONIOJACHMSA, JeNaTh BBIBOJABI 10 pe3yJbTaraM dKCIEPHUMEHTa.
CrnenoBarh mpaBuiaM Oe3onacHOW pabOThl B J1a0OpaTOpUM NPH HCIIOJIb30BAHHU




XMMHUYECKOH MOCYbI U 000pynoBaHust. [IponM3BOAUTE BEIYUCICHUS 0 XUMHUYECKAM
ypaBHEHUAM. BbICTpanBaTh pa3BEPHYTHIE MHCbMEHHBIE U YCTHBIE OTBETHI C OMOPOH
Ha MH(OpPMALUIO U3 yU4cOHUKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO HCIONb30BATh
M3Y4YCHHBIN INOHATUNHBIA anmapar Kypca XMMHH. VICIosb30BaTh IIPU BBIIOJHEHUU
y4eOHbIX 3aJaHUil M B IpoLecCe HCCIEIOBATENbCKON JesSTeNbHOCTH Hay4yHO-
HOIYJSIPHYIO JUTEpaTypy XUMHUYECKOIO COJICpPXKAHUS, CIPAaBOYHBIC MAaTCpUAIbL,
pecypcsl MHTEpHETa

Hroro no pazgeny:

19
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Pazgen 2. HemeTa JIbI U1 X COeIMHEHUSA

2.1.

O6mas
XapaKTepPUCTUKA
XUMHUYCCKUX
3nemMenToB VIIA-
rpynmsl. ["amoreHst

5

0

OOBsicHATE O0IME 3aKOHOMEPHOCTH B H3MCHCHHMH CBOWCTB HEMETaUIOB M HX
COEAMHEHUH B TpeAenax MalblX IEpHOJOB M TIaBHBIX noarpynn Ilepmoanmdeckoit
CHCTEMBI XHMHUYECKHX JIEMEHTOB C y4ETOM CTPOCHHMS MX aTOMOB. XapaKTepH30BaTh
(u3myeckue M XMMHYECKHE CBOWCTBAa MPOCTHIX BEIIECTB TaJOTEHOB (Ha IpHMepe
XJIOpa) M CIOXHBIX BEIIECTB (XJIOPOBOJAOPOJA, XJIOPHAA HATPHUs), CIOCOOBI HX
MOJTy4YCHHsI, IPUMEHEHHE M 3HAUCHHWE B NPHUPOJE W KMU3HHU 4eloBeka. OmpenemnsTs
TaJIOTeHUA-UOHBI B pacTBope.  [lmaHupoBaTh M OCYLIECTBIATh HAa NPAKTHKE
XMMHYECKHE OKCIEPUMEHTBI, MPOBOJWTh HAONIONCHUS, JeJaTh BBIBOABI IO
pesynbrataM dKcrepuMmeHnTa. CriefoBaTh NpaBWiaM — 0Oe30macHOM  paboThl B
nabopaTopuu IPU  HUCIOJIB30BAaHMM XHUMHYECKOH TOCYIABI M 00OpYAOBaHHA.
BeicTpanBaTth pa3BépHyThIe TMCHbMEHHBIE U YCTHBIE OTBETHI C ONOPOil Ha nH(popManuio
n3 ydeOHMKAa W CIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO MCIOJIb30BATh HM3Y4CHHBIH
MOHATUHHBIA anmapar Kypca XHMHUH. VICHOnb30BaTh HPH BBINOIHEHWH YYEeOHBIX
3aJaHUi ¥ B TIPOLECCE WCCIEIOBATEIbCKOW JEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy XHMHYECKOTO COJICp)KaHMS, CHPaBOYHBIE MaTEepHalbl, PECYpChI
WnrepHera

2.2.

O6bmas
XapaKTepUCTHKa
XUMHUYECKUX
35eMeHTOB VIA-
rpynnsl. Cepa u eé
COCTMHEHUS

OOBsCHATH 00IIHMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB AJIeMeHTOB VIA-Tpymmsl U
UX COEIMHEHMH C Yy4€TOM CTpPOCHMSI MX aTOMOB.  XapaKTepu3oBaTh (HU3HMUYECKHUE
1 XMMHYECKHE CBOMCTBAa IMPOCTOTO BEIIECTBA CEPhl M €€ COSAMHEHHH (CepoBOIOpOAA,
OKCHJIOB CEpBI, CEPHOI KHUCJIOTHI, CYJIb(HaTOB), CIIOCOOBI MX MOJyUYCHHS, MPUMECHEHHE U
3HauYeHHE B MPUPOJE U KM3HU 4YejoBeka. 6 OnpenensiTh HalU4yhe CyJbpar-HOHOB
B pacTBOpe. OOBSICHIATh CYNTHOCTh OJKOJOTHYECKHX TMpoOJeM, CBSI3aHHBIX C
nepepaboTKoil coenuHeHuil cepbl.  [ImaHMpoBaTHP W OCYIIECTBIATH Ha MPAKTHKE
XIMHWYECKHE YKCIICPUMEHTHI, IPOBOJANTE HAOIIOAEHUS, /IENIaTh BBIBOIBI ITO0 pE3yIbTaTaM
skcriepuMmenTa.  CrenoBaTh mpaBuiaM 0Oe3oracHoil paboTel B J1abopaTopuu THpH
HCIIONIb30BAHNH XUMHUYECKON ToCybl M 00opynoBaHus. [Ipon3BoUTh BEIMHUCIEHHS IO
XMMHUUYECKHM ypaBHEHMsIM. VICHONb30BaTh IPH BHITIOJIHEHNH YUEOHBIX 3aJlaHUH TEKCTHI
yueOHMKa, cripaBoyHble MaTepuaisl ([leproandeckyio cCUCTEMY XUMHYECKHX DJIEMEHTOB
J. 1. MenzneneeBa, Tabiauily pacTBOPUMOCTH KHCIIOT, OCHOBAaHMH M coyieil B BOJE,
UIEKTPOXMMHUUYECKUH psi HamnpspKeHWH MeTtaiuioB). Mcronb30BaTh NpW BBHIIOJIHEHUY,




y4eOHBIX 3aJaHUi W B TPOIECCE HCCICHOBATENbCKOH AEATEIBHOCTH HAYYHO-
MOMYJIAPHYIO JINTEPATYpy XUMHYECKOTO COAEpKaHUS, CIPAaBOYHBIE MAaTEpHalsl,
pecypcel UHTEpHETA

2.3.

Oo6mas
XapaKTepUCTHKA
XUMHYECKHX
3J€MEHTOB VA-
rpynmsl. A3oT,
tdhochop mux
COCIMHEHUS

OOBsICHATH 00IME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB VA-TPYHIBI U
X COCOUHEHHH C Y4ETOM CTPOCHHsSI MX aTOMOB. XapaKTepu3oBaTh (DU3UUECKHE U
XAMHYECKHE CBOMCTBAa ITPOCTBIX BEIIECTB a3oTa M (ocdhopa U HX COSAUHCHHH
(amMpmaka, coyeii aMMOHHWS, a30THOH KHCIOTBL, HHUTPAaTOB, okcuma docdopa(V) u
¢dochopHroit KHCTOTH, (hocdaTor), crrocoOB MX MOMYICHUS, IPUMEHEHNE U 3HAUCHUE B
NPUPOJE M )KU3HHU YeloBeka. OnpenensTs HOHBI aMMOHHS U (oc(aT-noHBI B pacTBOpE.
OOBACHATD CYHIHOCTH HSKOJOTHYECKHX HPOOJEeM, CBA3AaHHBIX C HAaXOXKACHHEM
coeqMHEHUH a3oTa U (ocdopa B okpyxaroueil cpene. [InaHUpOBaTh M OCYIIECTBISTH
Ha MPAKTUKE XUMHUYCCKUE OKCIICPUMECHTLI, ITIPOBOAUTH Ha6J’IIO,[[eHI/ISI, JCJIaTh BBIBOJBI I10

pe3ynbraraM  3KCIIEpUMEHTA. CrenoBarh TpaBuiaM 0Oe30macHoil paboOThl B
nabopaTopuy  TMpPU  WCIOJIb30BAHUM XUMUYECKOW TMOCyasl U 00OpYyAOBaHUS.
IIpou3BoaAUTs BBIYHUCICHUS II0 XUMHUECKHUM YpaBHeHHsM.  lcmose3oBaTh Ipu

BBIMIOJIHCHUM ~ YJYCOHBIX 3aJaHMH TEKCTHl yYCOHMKA, CIPABOYHBIC MAaTCPUAIIBI
(mepuoanye- CKyr cucteMy xumuueckux snementoB JI. . MenaeneeBa, Tabmuiry
pacTBOpH- MOCTH KHCIIOT, OCHOBAaHHH M CONICil B BOXE, IJIEKTPOXUMHUYCCKUN psA
HaTpSOKCHAH MeTauioB). Vcmonb30BaTh NpU BHITONHEHWH Y4YeOHBIX 3aJlaHUNl W B
mpoIecce  HMCCIIEOBAaTeNLCKON  IESITENbHOCTH HAYYHO-TIOMYISIPHYIO — JTUTEPaTypy)|
XIMHYECKOTO COJICPKaHMsI, CIIPAaBOYHBIC MaTepHallbl, pecypcsl HTepHETA

24.

OO6mast
XapaKTepUCTUKA
XUMHYICCKUX
351eMeHTOB IV A-
rpynnesl. YIiepoa u
KPEMHHUI U ux
COCTUHECHUS

12

OOBACHATH 00IIIe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB A1eMeHTOB [V A-TpymIis! u
WX COCAMHEHWHA C YIETOM CTPOCHHS HMX aTOMOB. XapaKTepu3oBaTh (hHU3MUIECKHE
Y XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB YIJEpoJa U KPEMHHS U UX COECIUHEHUI
(okcumoB yriepoaa, yroiabHOM KHCIOTH, KapOOHATOB, OKCHAA KPEMHHUS, KPEMHHEBOH
KHCJIOTBI, CHJIMKATOB), CIIOCOOBI UX TIONIydYe- HUsl, IPUMEHEHHE U 3HaYCHHUE B IIPUPOJIE
U KM3HHU 4enoBeka. OmpenensTs kapOOHAT- U CHIIMKAT- HOHBI B pacTBope. OOBACHATH
CYITHOCTH HKOJIOTHYECKUX MPOOIeM, CBI3aHHBIX ¢ HAXOXKACHUEM YIJIEKHCIIOTO rasa B
oKpyxarouieit cpene. MmocTpupoBaTh B3aMMOCBSI3b HEOPTaHMUYECKUX COEJUHEHUIN
yriaepoja W OpPraHWYeCKHX BemlecTB. [IaHMPOBAaThP M OCYIIECTBISITH HAa TIPAKTHKE
XMMHUYECKHE OKCIEPUMEHTHI, TPOBOJUTH HAOJIONEHMs, JeNaTh BBIBOABI IO
pesynbratam 9kcnepuMenrta. CiienoBaTh mpaBWiaM  Oe3omacHoil  paOoTel B
1a0OpaTopuy TMpHM  KCHOJB30BAaHWM XHMHYECKOH TIOCYIsl M 00OpYNOBaHUSL.
Hcnonb30BaTh NP BHIMOJHEHUH y4YeOHBIX 3allaHWM TEKCTHl ydeOHMKa, CHPaBOYHBIC
Matepuainsl (Ilepuoanueckyro cuctemy xumuueckux snemeHtoB J[. . Menneneesa,
Ta0JIUIy PacCTBOPUMOCTH KHCIIOT, OCHOBAaHHUH M COJIEH B BOJIE, DJIEKTPOXUMUYECKUI
psx HampsDKEHUI MeTayuioB). Mcmonb30BaTh MpH BRITOTHEHWH YY€OHBIX 3aaHUH U B
IpoIlecce HCCIIENOBATENLCKOM AEATENIFHOCTH HAyYHO-TIOMYJLIPHYIO JIUTEPaTypy
XUMHYECKOTO COAEpKaHus, CIpaBOYHBIE MaTepuansl, pecypcsl MaTepHeTa
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Pazgen 3. MeTa bl 1 UX COeANHEHHUS

3.1.

OO0mue cBoicTBa
METAJIJIOB

4

0

PackpbIBaTh CMBICH M3y4aeMBbIX MOHATHI U NPUMEHSATH 3TH MOHATHUS MPHU ONUCAHUHN
CBOWCTB BEIIECTB M WX MpeBpamieHui. OOBACHATH 00IIie 3aKOHOMEPHOCTH B
HM3MEHEHHH CBOMCTB 3JIEMEHTOB-METAIIIOB M HX COEAMHEHHH C YYETOM CTPOEHHUS UX
aTOMOB. XapaKTepH30BaTh CTPOCHHUE METAIIOB, 00mMe (GU3MIECKUE U XUMHIECCKUE
CBOMCTBAa METAJUIOB. XapaKTepH30oBaTh OOLIME CIIOCOOBI MOJYYEHHS METAJLIOB.
CnenoBare mpaBuiaM Oe3omacHOil paboThl B J1abopaTopuy HPH HMCIOJIB30BAHUH
XMMHUUECKOI TTocyibl 1 000pyaoBaHus. [IpOU3BOAUTE BEIYHMCIIEHHS 110 XUMUYECKUM
ypaBHEHHSM. VICIIOIB30BaTh NPH BHIMOJHEHUH Y4eOHBIX 33aHHI TEKCThl y4eOHHKa,
crnpaBouHble MaTepuansl (Ilepuomuyueckyro cucteMy XuUMH4ecKux anemeHToB J[. M.
MenzeneeBa, TabIuIly pPacTBOPUMOCTU KHCJIOT, OCHOBaHMH M coiedl B Boje,
NEKTPOXUMHUUCCKHN PAJ HAPSHKEHUH MeTaioB). Vcronb30BaTh NPH BHIOITHEHUH
y4eOHBIX 3aJaHMi M B TIPOLECCE HCCIEIOBATENbCKON EATEIbHOCTH HAYYHO-
MOMYJISIPHYIO JIUTEPATYPy XHMHUYECKOTO COIEp>KaHUs, CIPaBOYHBIE MAaTEpHAbI,
pecypcbl MHTEpHETA

https://resh.edu.ru/subject/lesson/160
T/start/
https://skysmart.ru/articles/chemistry/
khimicheskie-svojstva-metallov
https://skysmart.ru/articles/chemistry
/korroziya-metallov

3.2

Baxxueiimme
METAaNIbl U UX
COEIMHEHHUS

10

OOBACHATD 00LIKE 3aKOHOMEPHOCTH B M3MCHEHHHU CBOMCTB AJICMEHTOB-METAJIOB B
Ipylmax ¥ HMX COCAWHEHHH C Yy4ETOM CTpPOCHHS HX aTOMOB. XapaKTepu3oBaTh
¢u3nUeckre W XUMHYCCKHE CBOMCTBA MPOCTBIX BEIIECTB METAVIOB U HUX
COE/IMHEHUH (OKCHIIOB, THIPOKCH/IOB, COJIEHT), CIOCOOBI X MOJIY4YeHUs, IPUMEHEHUE
U 3HauyeHHE B IPHUPOJEC W IKU3HM deloBeka. 6 Pacrmo3HaBaTh ¢ MOMOIIBIO
KauyeCTBEHHBIX PEaKIUd HOHBl METAUIOB (MarHws, ajllOMUHUS, ITMHKA, >Keje3a,
Me}:[I/I). HHaHI/IpOBaTI) N OCYHICCTBJIATL HAa MNPAKTUKE XUMHUYCCKHUE JSKCIICPUMEHTHI,
MpOBOIUTH Ha6J’IIOI[eHI/I$I, JCJIaTb  BBIBOJAbI 1O PpE3yJibTaTaM OKCIEPHUMECHTA.
CrnenoBarh mnpaBuiaM 0Oe30macHoil paboThl B J1aDOpaTopuy HPH HCIOJIB30BAHUH
XAMHYECKO# OCy/Abl M 000pyoBaHus. [IpOM3BOJUTH BEIMHCIICHUS [0 XUMHYECKUM
ypaBHeHHAM. 6 BrpicTpauBaTh pa3BEpHYTHIE NHCBMEHHBIC M YCTHBIC OTBETHI C
onopoid Ha HMH(OpPMAaIMI0 W3 y4eOHHMKA M CIPABOYHBIX MAaTEPUAJOB, rPAMOTHO
HCIIONB30- BaTh U3YYCHHBII NOHATHHHBIN anmapaT Kypca XuMud. Mcrone30BaTh npu
BBINIOJIHCHUH Y4eOHBIX 3aJaHHi M B MPOLECCE HCCIIEIOBATEILCKOH NesTeIbHOCTH
HAYYHO-TIONYJSIPHYEO ~ JIATEPATypy XHMHYECKOTO  COJCp)KaHWs, CIpaBOYHbIC
Marepualisl, pecypcbl VHTEpHETA

https://resh.edu.ru/subject/29/9/
https://skysmart.ru/articles/chemistr
y/kachestvennye-reakczii

Hroro no pazneiny:
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Paznen 4. Xumus U OKpy:Kamomas

cpeaa

4.1.

BeniecTBa u
MaTepI/IaHBI B XKU3HHU
Yej0BeKa

4

XapaKTepI/ISOBaTI) POJIb XMMHUU B PA3JIMIHBIX C(l)ean JCATCIBbHOCTHU J'IIOZIGﬁ, OCHOBHBEIC
BELICCTBA U MaTcpUaibl, IPUMCHACMBIC B JKU3HU COBPEMEHHOI'O0 YCJIOBCKA. OOBACHATH
YycCia0BuUs 0€30I1aCHOr0 HCIIOJIL30BaAHUS BCHICCTB U XHUMHYC- CKHUX peakunﬁ B 6LITy.
AHaJ’II/BI/IpOBaTB 1 KPUTUYCCKU OLICHUBATH I/IH(I)OpMaL[I/IIO O BJIMAHUU IIPOMBIIIJIICHHOCTH,

CCJILCKOI'O XOBﬂﬁCTBa, TpaHCIIOpTa U Jp. Ha COCTOSIHUC Opr)KaIOIlICﬁ CpCabl. YMmeth

https://resh.edu.ru/subject/lesson/
3504/conspect/151484/




OKa3bIBaTh HEPBYIO IIOMOIIb NPH XUMHYECKUX OXKOTax M OTPaBICHUAX. [IpuHUMAThH
ydacTue B OOCYXKICHHH TPOOJIEM XHMHUYECKOM M 3KOJOTHYECKOH HAIpaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3HIIHIO 10 MPOOJIeMe U MpeAIarath BO3MOXKHBIE ITyTH €&

penieHus

Hroro no pazneiny:
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OBLIEE KOJIMYECTBO 68
YACOBIIO
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