Ipuiaoxenne 1
K OCHOBHOH 00pa3zoBaTeIbHOM Mporpamme
ocHOBHOT0 00111ero oopazoBanust MbOY COII Ne 75,
YTBEPKACHHOMN NIEAarorn4eCKUM COBETOM
npoTokoa Ne 9 ot 31.05.2022
Pabouas npozpamma no npeomemy «Xumus»
1. [lmanupyembie pe3y/ibTAaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa
1.1 JInyHOCTHBIE pPe3yJIbTAThI

JIM9HOCTHBIE Pe3yNIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YUCIIC B YACTH:

1) I'paxgaHCKOTO BOCIIUTAHHUS:

v TOTOBHOCTbH K BBITOJIHEHHIO O0SI3aHHOCTEH TpaKAaHWHA U PealHn3aliy ero IMpas,
YBa)XCHHE TIPaB, CBOOO ¥ 3aKOHHBIX HHTEPECOB JPYTHX JIFOJICH;

v aKTUBHOE yYacThe B JKM3HHM ceMbH, OpraHu3amuy, MECTHOTO COOOIIEeCTBa,

POHOTO Kpasi, CTPaHBI;

v HETpUATHE JTIOOBIX GOPM IKCTPEMU3MA, TUCKPUMHUHALINN;
4 MOHMMAHUE POJIH PA3TUYHBIX CONMALHBIX HHCTUTYTOB B KU3HU YEIIOBEKA;
v MpeACTaBICHHEe 00 OCHOBHBIX IpaBax, CBOOOJAX M OOS3aHHOCTSIX TpaXKJIaHHUHA,

COLIMAIIBHBIX HOpPMax M MPABWIAX MEKIUYHOCTHBIX OTHOLIEHUN B TOJUKYJIBTYPHOM H
MHOTOKOH(ECCHOHATHHOM OOIIECTBE;

v MPEJICTABICHHUE O CIIOCO0aX MPOTUBOACHCTBUS KOPPYIIIUH;

v TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOW JAEATETBbHOCTH, CTPEMJICHHE K
B3aMMONIOHMMAaHUIO U B3aUMOIIOMOIIY, aKTUBHOE Y4aCTHE B IIKOJIBHOM CaMOYTPABIICHNH;

v TOTOBHOCTb K YYacTHIO B TYMaHUTapHOU AESITENbHOCTH (BOJIOHTEPCTBO, MOMOIIb
JOJIAM, HYKIAIOIIUMCS B HEM).

2) IlaTpmoTHUYECKOTrO BOCIIUTAHUS:

v OCO3HAHUE POCCUUCKON TpaXAaHCKOW HWIECHTUYHOCTH B TMOJUKYJIbTYPHOM U
MHOTOKOH(ECCHOHAIBHOM OOIIECTBE, MPOSIBICHUE HHTEpeca K TMO3HAHUIO POJHOIO S3bIKA,
UCTOpUH, KyJIbTYpbl Poccuiickon denepannn, CBOEro Kpas, Hapoaos Poccuu;

v LIECHHOCTHOE OTHOIIEHUE K JTOCTMXKEHHSAM cBoell Pommsbl - Poccumn, k Hayke,
UCKYCCTBY, CIIOPTY, TEXHOJIOTUSAM, OOEBBIM MOJBUTAM U TPYAOBBIM JIOCTHKEHUSIM Hapoa;

v yBa)k€HUE K CUMBOJaM Poccuu, rocy1apcTBEHHBIM MPa3JIHUKAM, HICTOPUUECKOMY
U TMPUPOJHOMY HACIEAUI0 M TMaMATHUKAM, TPAIULUAM pPAa3HbIX HApOIOB, MPOKUBAIOUIUX B

POIHOM CTpaHe.

3) JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

v OpHEHTAIMsl Ha MOpalbHbIE IIEHHOCTH U HOPMBI B CHUTYallUsX HPABCTBEHHOTO
BHIOOpA;

4 TOTOBHOCTL OLICHUBATH CBOC IMOBCACHHUC W TIOCTYIIKHU, IMOBCACHHUC W TOCTYIIKU

JOPYTHX JIIOJEH ¢ MO3UIUK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIEACTBHIA

MOCTYIKOB;



v AKTUBHOE HETPHITHE AacOIMaJbHBIX IOCTYNKOB, CBOOOAAa M OTBETCTBEHHOCTH
JUYHOCTH B YCJIIOBUSAX WHIUBUYAITLHOTO U OOIIIECTBEHHOT'O MTPOCTPAHCTBA.

4) DCTETUYECKOTO BOCIIUTAHUS:

v BOCIIPHMMYHBOCTH K Pa3HbIM BUJAaM UCKYCCTBA, TPAAHUIIASIM U TBOPUYECTBY CBOETO
U JpYyTUX HApOJOB, TOHUMAaHWE SMOIMOHAIHHOTO BO3JCHCTBUS WCKYCCTBA, OCO3HAHHE
BaXHOCTH XYIOKECTBEHHOU KYJIbTYPBhI KaK CPEICTBAa KOMMYHHKAIIUU ¥ CAMOBBIPAKCHHUS,

v MOHMMAaHNE IEHHOCTH OTEUYECTBEHHOTO M MHUPOBOTO MCKYCCTBA, POJIH dTHHUECKUX
KYJIbTYPHBIX TPAIUIHMIA U HAPOAHOTO TBOPUYECTBA;

v CTpEMIICHUE K CAMOBBIPAXCHHIO B Pa3HBIX BUAX HCKYCCTBA.

5) OU3NYECKOr0  BOCHHTAHUSA,  (DOPMHUPOBAHUS  KYJIbTYPHl  3J0POBbSI U
HYMOILIMOHAIBHOTO OJIarONOTyYus:

v OCO3HAHHE LIEHHOCTH KHU3HU;

v OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 370POBBIA 00pa3
KU3HU (30pPOBOE MUTaHUE, COOIIOJCHNE TMTHEHUYECKUX MPaBHII, COATAHCUPOBAHHBIN PEXHM
3aHITHIA U OTJBIXA, pETyIsipHas (pu3nuecKasi akKTUBHOCTH ),

v OCO3HAHWE IIOCIEACTBUH W HENPHUATHE BPEIHBIX NpPUBBIUEK (yrmoTpeOieHue
QJIKOTOJISI, HAPKOTHKOB, KypeHHe) W HHBIX (opM Bpeaa uid (U3HYECKOTO U TICHXHYECKOTO
3]10pOBbS;

v coOnrofeHre mpaBuil O€30MacHOCTH, B TOM YHCJIE HABBIKOB 0€30MacHOro
NOBEJICHUS B UHTEPHET-CPEJIC;

v CIOCOOHOCTh  QJIaNITUPOBATBCS K CTPECCOBBIM CHTYAallMsIM W MEHSIOIIAMCS
COLMAIBHBIM, WH(GOPMAIIMOHHBIM ¥ TIPUPOJHBIM YCIIOBHSIM, B TOM YHCJIE OCMBICIISS
COOCTBEHHBII OTBIT U BBICTPAMBAs NalbHEHUININE TeIH;

v yYMEHHE MPUHUMATH ce0s1 U IPYTUX, HE OCYKIas;

v YMEHHE OCO3HABaTh SMOIMOHAIBLHOE COCTOSIHHE Ce0s W JpyTruxX, YMEHHE
YIPaBIATH COOCTBEHHBIM AMOITUOHATBHBIM COCTOSTHUEM;

v c(OpPMHPOBAHHOCTh HaBBIKA pPe(ICKCHH, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U
TaKOTo K€ MpaBa JIPYroro 4eJIoBeKa.

6) TpymoBoro BocnuTaHus:

v yCTaHOBKa Ha aKTHBHOE YYacTHE B PEIICHWU MPAKTHYECKUX 3amad (B pamKax
cemb, OpraHuzanuu, TOpoja, Kpas) TEXHOJOTUYECKOW M COIUAIBHONH HAMpPaBICHHOCTH,
CIIOCOOHOCTh HMHHIIMMPOBATH, IUTAHUPOBATH W CAMOCTOSTENLHO BBIMOJNHATE TaKOTO poja
NeSITeTbHOCTb;

v UHTEpEC K MPAKTHYECKOMY M3YYEHHUIO MpodeccHii U Tpyaa pa3imyHOro poja, B

TOM YHCJIC HAa OCHOBC IMPUMCHCHU A N3YyHACMOTI'0 IMPCAMCTHOI'O 3HAHU



v OCO3HAHHE BaXXHOCTU OOYYEHHs Ha MPOTSHKEHUM BCEW XKU3HU JUISl YCHEIIHOM

npodecCHOHATBLHOM EATETFHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHUH JIJIsl 3TOTO;

v TOTOBHOCTb aJalTUPOBATHCA B IPOPECCHOHATBHOM cpee;
v yBa)XKCHUE K TPYIy U pe3yJbTaTaM TPYyI0BOH NesATENbHOCTH;
v OCO3HAHHBII BBHIOOP U MOCTPOCHUE WHAUBUAYAIbHON TPACKTOPUU 00pa30BaHUs U

YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

7) DKOJOTUYECKOTO BOCTTUTAHUS:

v OpHUEHTALNS HA NIPUMEHEHUE 3HAHUM W3 COLMAIBHBIX M €CTECTBEHHBIX HAYK IJIS
pemieHus 3agad B OOJACTH OKpYXaromie cpefpl, MIaHUPOBAaHUS IOCTYNKOB U OIEHKU HX
BO3MOYKHBIX ITIOCJIEACTBUH MJI1 OKPYKAIOLIEH CPEJIbI;

v MOBBIIIICHHE YPOBHS JKOJIOTMYECKOW KYJIBTYpPhI, OCO3HAaHWE TIJIOOATHLHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX pellieHus;

v AKTUBHOE HEMPUATUE ICUCTBUN, MPUHOCSIINX BPEI OKPYKAOUIEH CpELE;

v OCO3HAHHE CBOCH POJIM KaK TpakJaHUHA U MOTPEOUTEINS B YCIOBUAX B3aUMOCBSI3H
MIPUPOAHOM, TEXHOJIOTMYECKON U COLMAIIBHOM CPEN;

v FOTOBHOCTh K YYacTHUIO B IPAKTUYECKOM JEATEIBHOCTH HKOJIOTHYECKOMN
HaIlPaBJIECHHOCTH.

8) LleHHOCTH Hay4YHOT'O MO3HAHHUS:

v OpUEHTALIMS B JEATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTABICHUI
00 OCHOBHBIX3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPUPOJLI U OOIIECTBA, B3aUMOCBSI3SIX
YeJI0BEKa C MPUPOJTHON M COLIMATBLHON CPENOi;

v OBJIQJICHUE SI3BIKOBOM W YHWTATENIbCKOW KYyJbTYpOHM KaK CpPEIACTBOM IO3HAHUS
MUpa;

v OBJIaJICHHE OCHOBHBIMU HABBIKAMU HCCIIEAOBATENIbCKOMN AEATEIBHOCTH, YCTAHOBKA
Ha OCMBICIIEHHE ONBbITa, HAOIIOJEHHI, MOCTYNKOB M CTPEMJIEHHWE COBEpIICHCTBOBATH IYTH

JOCTHIKCHUSA MHANBUAYAJIBHOT'O U KOJUICKTUBHOTI'O 6narononytm;1.

1.2 MetanpeameTHble pe3yJIbTaThl

1) PerynaruBHbie

v YMeHMe IJIaHMpOBaTh COOCTBEHHYIO JEATENBHOCTb B  COOTBETCTBHM C
IIOCTaBJICHHOM 3a7ja4ei U yCIIOBUAMU €€ peanu3aluu.

v YMeHue KOHTPOJIMPOBaTh U OLIEHWBATh CBOU JIEHUCTBHUS, BHOCUTb KOPPEKTHUBHI B
UX BBIITOJIHEHHE HA OCHOBAHUY OLICHKH U y4€Ta XapaKkTepa OIINOOK.

v [TproOpereHuss HaBbIKa CaMOpPETYJISLUU, TO €CTh IOJABIIATh HEraTUBHBIC (MU
CJIMIIKOM OypHBIE) SMOLIMH MIPH MOJTYYCHUN OLICHKH, PACHPEACATh CBOM CHJIBI Ha MPOTSKEHHE

BCET0 YpOKa, a He TOJIBKO (pparMeHTa u T.1.



CamocTosITeThHO OPraHU30BBIBATh CBOE paboyee MeCTo.

CrnenoBath peKMMy OpraHU3aluy y4eOHOU U BHEYUYEOHOH JAESITeTbHOCTH.
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OnpenensaTs 1eib y4eOHOH eI TETbHOCTH ¢ TIOMOIIBIO YUUTEJIS.

v OmnpenensaTh MIaH BHINOJHEHNS 3alaHUH HAa YpOKaX, BHEYPOUHOU IEATEIHHOCTH,
KM3HEHHBIX CHTYAIMSX 110l PyKOBOJICTBOM YUUTEIIS.

v Bricka3piBaTh MpPEnAINoONOKEHUs Ha OCHOBE HAOMIOJEHMH M CpPaBHHMBATH C
BBIBOJAMHU B YUeOHUKE.

v Pa3BuBaTh CMBICIIOBOE UTCHHE, BKIIOYAash YMEHHE OIPEACTSAThH  TEMy,
IPOTHO3UPOBATh COJEPKAHME TEKCTa II0 3arojioBKy/ IO KIFOYEBBIM CIIOBAM, BBIJICIATDH
OCHOBHYIO MBIC/Ib, TJIaBHBIE (DAKTBHI, OMyCKasi BTOPOCTEIEHHBIC, YCTAHABIMBATH JIOTMYECKYIO

noCiacaA0BaTCIbHOCTh OCHOBHBIX q)aKTOB.

2) [To3naBaTenbHBIC

v CnocoO6HOCTh 00y4arOIIerocsl MPUHUMATh U COXPAHATh YUeOHYIO 1Ieb U 3aa9H.
v CamocTosTenbHO MPeoOpa30BbIBATh MPAKTUUECKYIO 33/1a4y B IIO3HABATEIILHYIO.

v YMeHHue OCyIIeCTBIATh HWH(POPMALMOHHBIA TOUCK, CcOOp U  BBIACICHHE

CyIIeCTBEHHOW MH(POPMAILIUU U3 Pa3THYHBIX HCTOYHHKOB.

v [TposBIATH MHUIIMATHBY ¥ CAMOCTOSITEIIBHOCTh B O0yUCHUH.

v VYMeHne HCOoIb30BaTh 3HAKOBO-CHUMBOJINYECKHE cpeacrea A CO3MaHUA
MO,Z[G.HGI\/'I HU3Yy4aCMbIX O6’beKTOB U MpoLeCCOB, CXEM PCUICHUA y‘IeGHO-HOSHaBaTGHBHBIX u
MPAKTUYECKHX 3a71a4;

v PaGoTathb ¢ TpOCITYIIaHHBIM/TIPOYMTAHHBIM TEKCTOM: ONPEACTUTh TEMY,
NPOTHO3UPOBATh COJECPKAHUE TEKCTa MO 3aroJIOBKY/TIO KIIFOUEBBIM CIIOBAM, YCTAHABJIHBATh
JIOTHYECKYIO MOCJIeIOBATEIbHOCTh OCHOBHBIX (DAKTOB;

v OcymiecTBisATh MH(GOPMALIMOHHBIA IMOMCK, B TOM YHCJIE€ C IOMOUIBIO
KOMITBIOTEPHBIX CPE/CTB;

v BrigensaTs, 0000math U GUKCHPOBaTh HY)KHYIO HH(OpMAIIHIO;

v OCO3HaHHO CTPOUTHh CBOE BBICKA3bIBAHUE B COOTBETCTBUM C IIOCTaBJICHHOM
KOMMyHHKaTHBHOﬁ 3az[aqeﬁ, a TaKiXXC B COOTBCTCTBUU C I'PAMMATUUYCCKUMU U CUHTAKCUICCKUMHU
HOpPMaMH $SI3bIKa;

v OdopmisaTe pe3ynbTaThl B BUIE MaTEPHAIBHOTO MPOAYKTa (pekiama, Opolropa,

MAakKeT, OIMCaHUE 3KCKYPCUOHHOIO Typa, IUIAHIIETa U T. 11.);

v CraenaTb 3J€KTPOHHYIO MTPE3EHTAIHIO.

3) KoMMmyHUKaTHBHBIE

v YMeHHne cOoTpyqHHYaTh C IEJaroroM W CBEPCTHUKAMHU TPU PEIICHHH YYeOHBIX
npooieM.



v YMeHue ciaymarb W BCTyHaTb B JIMAJOr; Yy4YyacTBOBaTh B KOJIJIEKTUBHOM
00CYX/I€HUH TPOOIIEMBI.

v YMeHHE HMHTErpUpOBaTHCS B TIPYIILYy CBEPCTHUKOB M CTPOUTH INPOAYKTHUBHOE
B3aMMOJICHCTBHE U COTPYTHUYECTBO CO CBEPCTHUKAMHU, B3POCIIBIMHU.

v Bragenre MOHOJIOTMYECKO B THaIornuecKkor (hopMamMu peum.

v YMeHue BbIpa3suTh U OTCTOATH CBOO TOUKY 3PEHUS, IPUHSATD IPYTYIO.

1.3 IlpenmeTHbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pE3yJIBTATOB IO OCBOCHHUIO O00S3aTENBHOTO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHOW NpUMEpHOM paloueil mporpaMMmoii, BBIJEISAIOT: OCBOCHHBIC
o0ydJalomuMUCcs Hay4YHbIe 3HAHUS, YMEHUS M CIOCOOBI JelcTBUM, crenuduueckue s
npeaMeTHo o0nacTu «XUMHS», BBl ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETANU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHBIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH y OOYUAIOUIUXCS CIETYIONIUX
YMCHHM:

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XUMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT, IPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOpPOJHAs WU HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi M MOJEKYJsipHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO JJIEMEHTa B COCJAMHEHUU, MOJIIPHBIA OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHLHOCTh, CTENIEHb OKUCICHUS, XMMUYECKast
peakuus, KiaccUPUKAIUs peaklUuid: peakUu COEIWHEHHUs, PEaKIUU DPA3JI0KEHHs, pPeaKIuu
3aMeIeHUs], PEaKIIuu 0OMEHa, SK30- M YHIOTEPMUYIECKUE PEAKINH; TEIUIOBOH d((EKT peakium;
PO aTOMa, DJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTAalb, paglyC aToMa, XUMUYEeCKasl CBSI3b,
NoJIsipHasl U HEMOJSpHas KOBaJeHTHAas CBsA3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBast 10Jis BeulecTna (IIPOLeHTHAs! KOHIICHTpAI|sl) B pacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHH (cM. 1. 1) m
MPUMEHSTH 3TU MOHATHUS TP ONKUCAHUU BEILIECTB U UX MPEBPAICHUII;

3) ucnonv3osamv XAMUYECKYI0O CHUMBOJIMKY JUIS COCTaBlieHUSI (GOpMyll BEIIECTB U
YpaBHEHUN XMUMHUUYECKUX PEAKIUN;

4) onpedensmb BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHECHHUSX; CTCTICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHuW 1o ¢GopMmyiaM; BHJ XHMHUUYECKOW CBs3M (KOBAJICHTHAasT W HMOHHAs) B
HEOPraHMYECKUX COCAUHEHUSIX;

5) packpwvisams cmeicn llepuoguyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBATh

IIOHHMMAaHUC HGpHOI[H‘-IGCKOfI 3aBUCUMOCTH CBOMCTB XMMHUUYCCKHX BJIEMECHTOB OT MX ITOJIOXKCHUS B
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[lepuoanueckoit cucreme; 3aKOHOB COXpPaHEHHsI MAcChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTEPHU30BaTh TaOIUYHYIO Hopmy
[Meproguveckold CUCTEMBl XMMHUYECKUX DJIEMEHTOB: pa3jNyaTh MOHITHUS «TJaBHAs MOIATrpyTIa
(A-rpynma)» u «mo6ounas noarpymnma (b-rpynmna)», maneie U OONbIIME TEPHOJIBI; COOTHOCUTD
0003Ha4YeHus1, KOTOpble uMeroTcs B Tabnune «llepuoanyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
. . MenaeneeBa» € YHUCIOBBIMM XAPAKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHYECKUX
DJIIEMEHTOB (COCTaB W 3apsn sjapa, OO0Ilee YHUCIO JJICKTPOHOB U pacCIpeieNieHue WX TI0
AJICKTPOHHBIM CJIOSIM);

6) xnaccuguyuposams XUMUYECKUE AJIEMEHTHI, HEOpraHUYecKue BEIIIECTBA;
XUMHUYECKHE PEakiuu (110 YMCITYy U COCTaBy YYaCTBYIOLIUX B PEAKI[MU BEIIECTB, MO TEIUIOBOMY
sbdexry);

7) xapaxmepuzosams (onucvieams) oOUNE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TOATBEPXAasi OMHCAHHWE NMPUMEPAMU MOJEKYJSPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUI;

8) mpoenosupoeams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa;
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3IUUHbIX YCIOBUSX;

9) 6vluucnimb OTHOCUTEIBHYIO MOJEKYJISPHYIO W MOJSIPHYIO MAacChl  BEIECTB;
MacCOBYIO JOJI0 XMMUYECKOT0 3JeMeHTa Mo (opMysie COeAMHEHUS; MaCCOBYIO JIOJIIO BEIECTBA
B PAacTBOPE; MPOBOIUTH PACUYETHI MO YPABHEHUIO XUMHUYECKON PEaKIIHH,

10) npumernsimv OCHOBHBIE OIIEpPALIMM MBICIUTEIBHON NEATEILHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHE, OO0O0OIIEHHe, CHUCTEMaTU3aIuio, KIACcCU(UKAIIMIO, BBISIBICHUE MPUYHUHHO-
CIIEICTBEHHBIX CBsI3e — JUIsI W3YYEHMs] CBOMCTB BELIECTB M XHMHUYECKHUX pEaKLUil;
€CTECTBCHHO-HAy4YHbIE METOJbI TO3HAHWUS — HAOIIOJIEHUE, H3MEpEHUEe, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peanbHBIA U MBICIICHHBIH );

11) cneoosame ipaBUIaM  TOJIB30BAHHUS XUMHUYECKOM TMOCYyIOH © J1abOpaTOpHBIM
o0opyaoBaHHMEM, a Takke TMpaBuWiIaM OOpalleHusi C BElleCTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TI0 BBIOJHEHHUIO JaO0OPATOPHBIX XUMHYECKHX OIBITOB IO TONYyYEHHUI0 U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJAOPOJA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHOM MacCOBOM JO0JIEM pacTBOPEHHOTO BENIECTBA; IUIAHUPOBATH W MPOBOJHTH
XUMHYECKHE SKCHEPHUMEHTHI M0 pPAclO3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO

UH/INKATOPOB (JIaKMYC, (heHOIPTATICHH, METUIIOPAHXK U Jp.).

9 KJIACC
1) packpvieamv cmbici OCHOBHBIX XMMHUYECKUX MOHATHM: XMMHUYECKUH IJIEMEHT, aTOM,

MOJICKYJIa, HWOH, KaTHOH, AaHWOH, HIPOCTOC BCIICCTBO, CJIOXHOC BCHICCTBO, BAJICHTHOCTD,
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3JIEKTPOOTPHUIIATENILHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKas peakuus, XUMHUYEecKas CBS3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJSPHBIM 00BEM, PacTBOP; DIEKTPOJIUTHI, HEIJICKTPOIHUTHI,
AIIEKTPOJIUTHYECKAS JUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, oOpaTUMble U HeEOOpaTUMble peakUWH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTENIb, OKUCICHHME U BOCCTAaHOBJIEHHUE, aJIOTPOIHS,
aM(pOTepHOCTh, XUMHUYECKasl CBSI3b (KOBAJICHTHAs, NOHHAS, METAINTMYECKAs), KPUCTAJUTMUECKast
pemérka, KOppO3us METAIJIOB, CIUIaBbl; CKOPOCTh XHWMHUYECKOW pEaKIuu, MPeAeTbHO
nomyctumas kounentparus (I1J1K) BemecTsa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX MOHATUH (cM. 1. 1) u
MPUMEHSITh 9TU MOHSATHUS IIPU ONIMCAHUU BEUIECTB M UX MPEBPAICHUN;

3) ucnonv3osames XUMUYECKYI0 CHMBOJIMKY JUIS COCTaBJIeHHS (OpMyN BeELIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUN;

4) onpedensamv BaJEHTHOCTh M CTEMEHb OKHUCIEHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSX Pa3JIMYHOTO COCTaBa; MPUHAMICIKHOCTh BEIIECTB K OMPEACIEHHOMY Kiaccy
coequHeHUN 1o (GopmyrnaM; BUI XUMHYECKON CBS3HM (KOBaJICHTHAs, HOHHAS, METAaJUIMYECKas) B
HEOPraHMYECKUX COENMHEHUSX; 3aps] MOHAa MO XMMHUYECKOHl (opmyie; XapakTep cpelbl B
BOJHBIX pacTBOpaXx HEOPraHMYECKUX COEAMHEHUU, THUN  KPUCTAJUIMUECKON  PeléTKu
KOHKPETHOT'O BEIIECTBA,

5) packpwvieams cmuicn llepuoauyeckoro 3akona Jl. Y. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproaudeckoil cuCTEMBbI
XUMHUYECKHX 3JIEMEHTOB: pa3finyaTh NMOHATUS «IJIaBHas moArpynna (A-rpynma)» U «mododHas
noarpynmna (b-rpynmna)», manbie u OONbIIME TEPHOJBI; COOTHOCUTH O0O3HAYEHUS, KOTOPHIC
UMEIOTCS B TICPUOJMYECKON TaOyuile, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsll sSApa, 00IIee YnCIo AJIEKTPOHOB U pacHpe/eieHne UX
0 3JIEKTPOHHBIM CIIOSIM); OOBSICHITH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHM B mpelenax MajblX MepUOJ0B U IJIaBHBIX MOATPYHI C yU4ETOM CTPOCHHS MX
aTOMOB;

6) Kraccuguyuposams XUMHUUECKUE HJIEMEHTHI, HEOpPraHUYECKUe BEIIECTBA,
XUMHYECKHE peakiuu (110 YUCITYy U COCTaBy YYaCTBYIOLIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUS XUMUUECKUX JIEMEHTOB);

7) xapaxmepuzoeéams (OMUCHIBATH) OOIIME U CHENU(UISCKUE XUMUYECKHUE CBOWCTBA
MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIAsl OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U HOHHBIX
YpaBHEHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIU;

8) cocmaenamob ypaBHEHUS DJIEKTPOJUTHUYECKON TUCCOLMALMU KHCIOT, IIENo4Yer u

COJIeii; MOJHBIC M COKpAIIEHHBIC YPaBHEHUS PEaKUil MOHHOTO OOMEHa; ypaBHEHHS peaKIlHid,



HOATBEPKAAIOMNX CYIIECTBOBAHHE T'€HETHYECKOM CBA3M MEXAY BEIIECTBAMH PAa3JIMYHBIX
KJIACCOB;

9) packpvisame cyuHOCmMb OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeakLuii;

10) npoerosuposams cBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS; BOZMOXKHOCTH
NPOTEKaHUS XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

11) 6vruucnsims OTHOCUTENBHYIO MOJEKYJISPHYIO M  MOJSPHYIO MacChl — BEILECTB;
MAacCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa 10 (hopMyIie COSMHEHHSI; MaCCOBYIO JOJIIO BEUIECTBA
B pacTBOPE; MIPOBOJNTH PACUETHI [0 YPABHEHUIO XMMUYECKON PEaKIIny;

12) cnedoeams mipaBuiaM  MOJIb30BAaHUS XUMHUYECKOW TMOCYAOH U 1abOpaTOPHBIM
o0OpyIOBaHHEM, a TakXKe TMpaBWiIaM oOOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C
MHCTPYKIHUSAMH 110 BBIITOJHEHUIO J1A0OPaTOPHBIX XUMHYECKHX OIBITOB IO MONYYEHHIO U
coOMpaHnIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOPHI-, OpOMHI-, MOAUA-, KapOoHat-, (ocdar-, cunmkar-,
cynbdar-, THIAPOKCHI-MOHBI, KAaTHOHBI aMMOHHS W HMOHBl HW3y4YCHHBIX METAIJIOB,
HPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHWYECKUX BEIECTB;

14) npumernsimv OCHOBHBIE OIIEpPALIMH MBICIUTEIBLHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATHU3alUIO, BBISABICHHE TPHUYUHHO-CIEICTBEHHBIX CBA3CH — IS
U3yYEHUS CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIHif; €CTEeCTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS

— HaOII0ICHNEe, U3MEPEHHE, MOJICTTUPOBAHKE, SKCTICPUMEHT (PEaTbHBIA U MBICTICHHBIN ).

1. COAEP XAHUE YYEBHOI'O IPEIMETA
8 KUIIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

[Ipenmer xumun. Ponp Xumuu B KM3HM 4YenoBeka. Tena u BemiecTBa. Pu3MYECKHE
CBOMCTBaA BCIICCTB. ArperaTﬂoe COCTOSAHHUE BCHICCTB. IToustue o METOAaX ITO3HAHUA B XUMHHU.
Xumus B cucteme Hayk. Yucrtole BemecTBa 1 cMecH. CriocoOb! pa3/ieNieHust CMECEH.

ATOMBI W MOJIEKYJIbl. XHMHYECKUE 3JeMEHThl. CHUMBOJBI XMUMHYECKHUX 3JIEMEHTOB.
[IpocTble U cioXkHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BajgeHTHOCTP aTOMOB XMMHMYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocutenbHast aroMHag Macca. OTHOcHUTEILHAS MOJICKYJISIpHAA
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

Ou3nyeckue U XUMUYECKUE SIBJICHUS. XHMHUYECKash peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHMs MacChl BellecTB. XUMUUecKue ypaBHeHHs. Kinaccupukanus XUMUYECKUX peaKIui

(coenMHEHUS, PA3IOKECHHS, 3aMEIIIEHUS, OOMEHA).
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XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU TMOCYI0H, C MpaBHJIaMHA PaOOTHI
B J1aboparopun U mpuémMamMu oOpamieHus ¢ J1abopaTopHbIM O0OpYNOBaHHEM; H3Yy4YE€HUE H
onucaHue (PU3MUYECKUX CBOMCTB 00pa3lloB HEOPraHMUECKUX BELIECTB; HAOMIOIeHNE (PU3UIECKUX
(mnaBieHHE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTyNKE, KUTICHUE U KOHJIEHCAIUS BOJIbI)
U XUMHUYECKUX (FOpEHHE CBEYM, MPOKAINBAHME MEAHOW IPOBOJIOKH, B3aWMOJEHUCTBHE Mena C
KUCJIOTON) SIBJICHWI, HAOJIOJICHHE U ONHCAHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIHi
(pa3noxeHue caxapa, B3aMMOJICWCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioKeHHE
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoaeCcTBHE Kene3a ¢ pactBopom comu meau(1l));
n3ydeHue croco0oB pasiesieHus cMeceld (C TOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITAPHUBAHMUE,
TUCTWIUIALMS, XpomaTtorpadus), MpOBeIeHHE OYUCTKH IOBAPEHHON CONU; HAONIIOJCHHUE H
ONMCAHUE pE3yJIbTaTOB IPOBEAEHUS OINbITA, WIIHOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChl;
CO37IaHNe MOJIeTIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMmech razos. CocraB Bozayxa. Kucnopog — 371eMEHT M IPOCTOE BEILECTBO.
Haxoxxnenue xuciopona B mpupoje, Gu3nv4eckue U XUMUYECKUe CBOMCTBA (pEaKui TOPEHNUs).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMyYeHHs] KHUCIOpOAa B JlabopaTopud W
npoMbluieHHOCTH. KpyroBopoT kucinopoaa B mpupojae. O30H — ajuioTponHas MoAu(pUKanus
KHCIIOpOJIa.

TernoBoit 3¢ddekr XuMHUYECKOH peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
OHAOTEPMUUYECKUE peaKkUuH. TOMIMBO: yroib M MeETaH. 3arps3HEHHE BO31yXa, YCUICHHE
NMapHUKOBOTO d(pdekTa, pazpyiieHre 030HOBOTO CIIOSI.

Bogopon — onmemeHT M mpocroe BemiecTBo. HaxoxaeHue Boaopoia B NPUPOJE,
¢u3nUecKkre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oy4YeHus. Kuciotsl u commu.

KonuyectBo BemectBa. Monb. MomsipHasi macca. 3akoH ABorajpo. MossipHblii 00bEM
ra3oB. Pacué€Tsl Mo XUMHUYECKUM YPABHEHUSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurtenb. PactBopbl. HackinieHHble U
HEHACBILIEHHbIE pacTBOpBL. PacTBopuMoOCTh BemiecTB B BojJe.MaccoBas 1ol BellecTBa B
pactBope. XuMHUecKHue cBoicTBa BoAbl. OcHOBaHMs. Poilb pacTBOpPOB B NMPHUPOAE U B SKU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJI.

Knaccuukanuss neopranmueckux coenuHeHuid. Oxcuapl. Knmaccudukanus OKCHAOB:
cojeoOpa3zyroue (OCHOBHbIC, KUCIOTHBIE, aM(pOTepHbIe) U Hecosneobpazyromue. HomeHnknarypa
OKCHJOB (MEXIyHapoJaHas U TpuBHaJbHas). DU3MUYECKHE W XUMHUYECKHE CBOMCTBA OKCHUIOB.

[Tonydyenune OKCHUIOB.



OcnoBanusa. Kimaccudukanmss ocHOBaHMIA: IMIETOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHU# (MEXIyHapoaHas M TpuBUaibHas). Du3nuecKue U XUMHUYECKHUE
cBoMcTBa OCHOBaHUU. [loirydenre oCHOBaHMIA.

Kucnorel. Knaccudukanuss kucior. HomeHkmarypa KucinoT (MEXIyHapoaHas |
TpuBHaNIbHAsA ). PU3NUECKHE W XUMUYECKHE CBOWCTBA KUCIOT. Psan aktuBHOCTH MeTtayoB H. H.
bekerosa. [loydenue Kucior.

Comu. Homenkmarypa coneit (MexayHapoaHas U TpuBUaidbHasi). Duszmueckue u
XMMHYECKHE CBOMCTBa cotied. [loyuenue comnen.

['eneTnyeckas CBA3b MEXKIy KIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

XUMUYECKUN HSKCIEPUMEHT: KAYECTBEHHOE ONpPENENICHUE COJEpKaHUS KHUCIOpoaa B
BO3/yXe; ONyuYeHue, COONpanHue, paclio3HaBaHUE M U3yUYEHUE CBOWCTB KHCIOPO/Ia; HAOII0ICHNE
B3aUMOJICVCTBUS BEILIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHMS U IPEKPAIICHUS TOPEHUs
(mokapa); O3HAKOMJICHHE C oOOpa3llaMH OKCHJOB M OINKHCAaHHUE WX CBOWCTB; IOJydYCHHUE,
coOupaHme, pacrmo3HaBAaHUE W H3yYEHUE CBOICTB Boaopoja (TOpPEeHHE); B3aUMOJCHCTBUE
Bosopona ¢ okcumoMm Mmenu(Il) (Bo3MOXKHO HCIONB30BaHHE BHUICOMATEPHAIIOB); HAOIIOICHUE
00pa3110B BEIIECTB KOJINYECTBOM | MOJIb; HCCiIeI0BaHNE OCOOCHHOCTEN pacTBOPEHUS BEILIECTB C
pa3IM4YHON PacCTBOPUMOCTBIO; MPHUTOTOBICHUE PACTBOPOB C OMPEACIEHHOW MacCOBOW J0OJeH
pacTBOPEHHOTO BEILIECTBA; B3aUMOJCUCTBUE BOJbI C MeTaulaMH (HAaTpUEM U KalbI[UeM)
(BO3MOYHO HCIIOJIb30BAHHE BHICOMATEPUANIOB); OMpECIIEHHE PACTBOPOB KHUCIOT M IIEI0YEH C
MOMOIIbI0 HMHIWUKATOPOB; HCCIEIOBaHHWE OOpa3IOB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB; HAOIOZICHHE W3MEHEHUsS OKpPAacKd HMHIMKATOPOB B PacTBOpax KHUCIOT U HIeNOouei;
n3yueHue B3aummojericTBus okcuga wmenu(ll) ¢ pactBopom cepHOW KHUCIOTBI, KHUCIOT C
METaJUIaMH, pPEaKIui HEeUTpalu3aluu; MOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBHITECHEHUE
OJIHOTO0 MeETajula JIPYTMM K3 pacTBOpa COJH; PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad MO0 TeMe
«Baxnenme Kiacchl HEOPraHUYECKUX COCTUHECHUIN.

IMepuonuueckuii 3akon u Ilepuoanuyeckasi cucrema xummuuyeckux jementon 1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MONBITKM KJIAaCCU(PUKALUU XUMHUYECKHX 3ieMeHTOB. [loHsTHe o rpymnmnax
CXOAHBIX 3JIEMEHTOB (II€JIOYHBIE U HIETIOUYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, MHEPTHBIEC Ta3bl).
DNEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckut  3akoH. Ilepuoguyeckas  cucremMa  XMMHMYECKUX  BJIEMEHTOB
. Y. MenneneeBa. KopoTkonepuoaHas u JyimHHONIEpUOAHAS hopmbl [leprnonnueckoil CUCTEMBI
xumudeckux snemeHToB JI. U. MenneneeBa. Ilepuonst u rpynmbl. PU3MYECKUH CMBICIT

MOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.
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Crpoenne aromoB. CoctaB aTroMHbIX snep. HM3orombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX AJIEMEHTOB [leprnoIndeckoil CHCTEMBI
. . MenngeneeBa. XapakTepUCTUKA XUMHYECKOIO JJEMEHTA II0 €ro IMOJOXKEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XMMHUUYECKHX AJIEMEHTOB, METAIUTMYECKUX
U HEMETAJUIMYECKUX CBOMCTB MO IrpynmnaMm M nepuoaam. 3HadeHue [lepmonnueckoro 3akoHa u
Ilepuoanueckoil cUCTEMBI XMMHUYECKHUX 3JIEMEHTOB Ul pa3BUTUsA Haykd U npaktuku. [l W.
MeHnneneeB — y4EHBIN U TPAKIAHUH.

XyuMHUYecKasi  CBS3b. KoBanentnass  (momsipHas U HEMNOJsIpHAasi)  CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs! CBA3b.

Crenenb  okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE — peakuuu. lIpouecchbr
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE OOpas3I[0B BEHIECTB METAIJIOB U HEMETaJUIOB;
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C pacTBOpaMU KHUCIOT U LIENOYEH; MPOBEICHUE ONBITOB,
WLUTIOCTPUPYIONINX MPUMEPHI OKHUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpeHHe, peaKkiuu
pa3NIoKEHUs, COCTUHCHHS ).

MexnpeamMeTHbie CBSI3H

Peanuzarus MexXnpeaMeTHbIX CBS3€d MpU U3YUYEHUU XUMUU B § KJIACCE OCYIIECTBIISECTCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK U TOHSTHH,
SIBJISIFOLTUXCSI CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHBbIE TOHATHUS: HAy4dHbIM (akT, TUMoTe3a, TEOpHus, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHUE, MOJIECIIb, SIBIICHHE.

®dusnka: marepus, aTroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUECKHUM 3apsiji, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rtumpocdepa, MUHEpadbl, TOPHBIE IOPOJbI, IOJE3HBIE

HCKOITAa€MbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

9 KJIACC
BeurecTBo u xXuMuueckasi peakius
[lepuonuueckuii  3akoH. Ilepuonuueckas  cucTeMa  XUMHYECKHX  BJIEMEHTOB

J. . MenneneeBa. CtpoeHrne aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX
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3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajaus, KaJIbLUS W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHne BeniecTBa: BUABl XMMHUYECKOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEMIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudukanus u HOMEHKJIAaTypa HEOpPraHHMYECKHMX BelIecTB (MEXIyHapoAHas U
TpUBHAJIbHAsA). XHMMHUECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3IM4HBIM KjaccaM
HEOPraHWYECKUX COETMHEHUH, TEHETUYECKAsl CBSI3b HEOPIraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUYeCKUX peakuil Mo pa3IudHbIM MPU3HaKaM (TI0 YHUCIY M COCTaBY
YYaCTBYIOUIMX B PpEaKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitne o ckopoctn XUMHUYEeCKOi peakmuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TE€TEepPOreHHbIX peakuusx. [lonstue o
XMMHYECKOM paBHOBecuU. DakTopbl, BIHAIOIIME HA CKOPOCTh XHMHUYECKOW pEAKIUU HU
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLWU, JJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlI€HHE YPABHEHMHM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIHii ¢ UCTIOJIb30BaHHEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust 2IEKTPOIUTHUECKON OUCCOLMALMU. OJEKTPOJIUTBI U HE- DJIEKTPOJIUTHI.
Karvonsl, aHnoHsl. MexaHU3M IUCCOIMAIUU BELIECTB C PA3JIUYHBIMA BUAAMH XHMHYECKOU
cBs3u. Crenenp qucconuanuu. CUIbHbBIE U cIa0ble 3JIeKTPOIUTHI.

Peakiiun noHHOTO OOMeHa. Y CJIOBUS MPOTEKAHUS PEeaKLUUii HOHHOTO OOMEHa, TMOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanu. KadecTBeHHbIE peakIUu Ha HOHBL
[TonsiTHE O TUIPONHN3E COTIEN.

XUMHAYECKUNA SKCIEPUMEHT: O3HAKOMIIEHHME C MOJACISIMU KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETAJUIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpusi); UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHWMHYECKOW peakuuu OT
BO3/ICHCTBUS pa3IMyYHbIX (PAKTOPOB; HUCCIIEIOBAHUE ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca  JAMCCOLMAIMM  KHCIOT, Imelno4ed W coield  (BOSMOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WIUIFOCTPUPYIOLIMX NPU3HAKU NMPOTEKaHMs peakLuit
HOHHOTO oOMeHa (oOpa3oBaHME OcajKa, BBIJEICHHE Ta3a, OOpa30BaHHWE BOBI); OIBITOB,
WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TopeHue, peakiuu
pa3ioKeHUs, COEOUHEHMS); PpacllO3HAaBAaHUE HEOPraHMYECKUX BEIIECTB C  [OMOILBIO

Ka4CCTBCHHLBIX peaKHHﬁ Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4.
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HemeTtaibl U MX coeUHEHUS

OOmrast xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpPHbBIE
crerieHu okucieHus. CTpoeHue M (U3NUYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOTE€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeETaJJIaMH, HEMETaJlIaMH,
mienoyamu).  Xjoposoaopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHue. [IefcTBre Xj1opa U XJIOPOBOJOPOJa HAa OpPraHu3M 4elloBeKa. BakHenue XJ1opuasl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OO6mrast xapakrtepucThka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHUS.

Crpoenne W (u3MYecKue CBOWCTBAa NPOCTHIX BEIIECTB — KHUCIOPOAAa U  CEpBL
ANnoTponHble MOAU(PHUKALINK KUCIOPoaa U cepbl. XUMUYECKHEe CBoWcTBa cepbl. CepoBOOPOI,
CTpoeHHe, GU3NYECKUE U XUMUUecKHe cBoiicTBa. OKCUABI Cepbl KaK MPEeICTaBUTENN KUCIOTHBIX
okcuoB. CepHast KucioTa, PU3NUYECKHEe U XUMUYECKHE CBOMCTBa (0OLIME KaK MpeCTaBUTENs
KJ1acca KUCIOT M crielu(pruecKue). XMMHUUECKUE pPeakIiy, JIeKaIIie B OCHOBE IPOMBIIIIEHHOTO
crioco0a mosyueHust cepHoil kucioThl. [Ipumenenue. Comu cepHOM KHCIOTHI, KaueCTBEHHas
peakmusi Ha cyinbdar-uoH. HaxoxaeHue cepbl U €€ coeaWMHEHUH B TMpUpoje. XUMUYECKOE
3arpsi3HEHUE OKpY)Kalolled cpeAbl COeNMHEHUSMHU cepbl (KUCIOTHBIE MO0XAM, 3arps3HEeHue
BO3/lyXa M BOJOEMOB), CITOCOOBI €r0 IPEIOTBPALIICHUS.

OOmrast xapakTepucTHKa 3y1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHHEe B IPUPOJE, GU3MUESCKIE W XUMHUUYECKHE CBOMCTBA. Kpyrosopor
a3oTa B npupoie. AMMHAK, e€ro (¢U3NYECKHE M XUMHUYECKHE CBOMCTBA, IOIy4YeHHE U
npuMeHenne. Coiny aMMOHHUS, HMX (HU3UYECKUE M XHMHUYECKHE CBOWMCTBA, INPHUMEHEHHE.
KauectBeHnHast peakiysi Ha MOHbI aMMOHHS. A30THas KUCIOTa, €€ MOoJyyeHHue, PU3NUEcKue H
XUMUYECKHE CBOWCTBa (00IMME Kak MPEACTaBUTENS Kjacca KHUCIOT W crenuduieckue).
Hcnonp30BaHMEe HUTPATOB M COJIGH AaMMOHHMS B KayeCTBE MHMHEPAIBHBIX YyJIOOPECHHIA.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOWIEH Cpeapl COSAMHEHUSMH a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/yXa, IOUBBI U BOJOEMOB).

docdop, amtorponnsie Moaudukanuu Gocdopa, GU3NIECKUe U XUMUUECKHE CBOMCTBA.
Oxkcua pocdopa(V) u dpochopras kuciaora, GU3NIECKUe U XUMUYECKUE CBOWCTBA, MOJTyUYEHUE.
Hcnonp3oBanue ¢pochaToB B KaUeCTBE MUHEPATIBHBIX yI0OpPEHUH.

OOmast xapaktepuctuka syeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMICHH OKUCIICHUS.

VYrnepos, amioTpomnHble MOAUGUKALWU, PAaCHpOCTpaHEHUE B MpHUpPOAE, (U3NYECKUE U
XUMHYecKHe cBoiicTBa. AncopOius. Kpyrosopor yriaepona B mpupoje. OKcuabl yriepojaa, ux

q)mnqecxne n XHUMHYCCKUC CBOfICTBa, HGﬁCTBHG Ha JKHUBBIC OpraHu3Mbl, IIOJIYYCHHC
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Y IpUMEHEHHe. DKOJIOTHYECKHEe MpOOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa(lV); rumoresa
rJ100abHOTO TMOTEIJICHNsT KJIMMaTa; MapHUKOBBIM 3¢ dekT. YrompHas KHcIoTa M €€ CONH, UX
duznyecKue W XMMHUYECKHE CBOMCTBA, MOJIyYeHHE W mpuMeHeHHe. KauecTBeHHasl peakius Ha
KapOoHaT-uOoHBL. Mcrmonb30BaHue KapOOHATOB B OBITY, MEIUIMHE, TNPOMBIIUIEHHOCTH U
CEJIBCKOM XO35IHCTBE.

[lepBoHayanbHbIe TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSAMHEHUSX YIIepoia
(MeraH, JTaH, JTWJIEH, alleTWICH, AITAHON, TJIMIEPHH, yKCyCcHas Kuciora). Mx coctaB u
xumuueckoe cTtpoeHue. I[loHsTHe O OMONIOTHYECKH BaKHBIX BEIIECTBAX: XKHUpax, Oenkax,
yIJeBOJaX — M HUX pOJIM B JKU3HHM 4YelloBeKa. MarepuallbHOE €JUHCTBO OpPraHMYECKUX H
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usmueckne W XUMHYECKHE CBOWCTBA, MOJNyYEHHE M MPUMEHEHHE.
Coenunenuss kpemHHsT B mpupoxae. OOmme mnpencraBieHus o0 okcuae kpemHus(IV) u
KpeMHUeBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, MEIULIUHE, MPOMBIIIIEHHOCTH.
Baxwneiimme cTpouTelIbHbIE MaTepHalbl: KEpaMUKa, CTEKJO, IIEMEHT, OETOH, >Kele300eTOH.
[IpoGembl 6€30MacHOT0 KCIOIH30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKHU3HH.

XUMHYECKUN SKCIEPUMEHT: HM3ydeHHE OOpa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI; MPOBEIEHUE KAaYeCTBEHHBIX pEaKUMUi Ha XJIOPUIA-UOHBI U HaONI0/IeHUE
NPU3HAKOB WX TPOTEKAHUS; OIBITHI, OTpaXkarome (U3M4eckne W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U UX COCIMHEHHUH (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUATIOB); O3HAKOMIIEHHUE C
o0pa3iaMu XJI0pua0B (TATOT€HUAOB); O3HAKOMIICHHE C oOpas3lamMu cepbl U €€ COeIUHEHHUSIMU
(BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPHUATIOB); HAOJIOJCHHUE TIpollecca OOyTJIMBaHUS caxapa
MOJ, JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTHI, HU3YYEHUE XUMHUYECKHUX CBOMCTB
pa30aBIEeHHON CEPHOM KHUCIIOTHI, MPOBEIEHHE KAUYEeCTBEHHOM peakuuu Ha Cynb(haT-HOH |
HaOMO/IeHe TpHU3HaKa e€ MPOTEKaHWs; O3HAKOMJICHHE C (PU3WYECKUMHU CBOMCTBAMH a30Ta,
dbochopa W uX coeauHEHHH (BO3MOXKHO WCIIOJIB30BAaHUE BHUICOMATEPUATIOB), OOpa3IaMu
a30THBIX M (OChHOPHBIX YyHOOpEHHI; TMONydeHue, coOupaHue, pacro3HaBaHWE W HW3y4YEHUE
CBOWMCTB aMMHaka; MPOBEICHHUE KAYECTBEHHBIX PEaKIMii Ha MOH amMMoHHsS U ¢ocdar-uoH u
W3YYCHHE TIPU3HAKOB MX MPOTEKAHWs, B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI
C MeJbI0 (BO3MOXKHO UCIOJIb30BaHUE BHIEOMATEPHAIIOB); U3YUCHHE MOJIeTe KPUCTAIITMYECKUX
peméTok anMasa, rpaduTa, QymiepeHa; 0O3HaKOMJICHUE C TIPOLIECCOM aJICOPOIMH PaCTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM TMPOTHBOrasa; IOJy4YeHHUE, COOMpaHHE,
pacrno3HaBaHUE M U3YYE€HHE CBOIMCTB YIIIEKUCIIOTO ra3a; MPOBEICHUE KAYEeCTBEHHBIX PEeaKIiii Ha
KapOOHAT- M CHJIMKAT-HOHBbl U M3Y4YEHHE MPU3HAKOB UX TMPOTEKaHMs; O3HAKOMIICHHE C
NPOAYKIMEH CHUIIMKATHOW MPOMBIIIJICHHOCTH; pPEUICHHE SKCIEPUMEHTANBHBIX 3aJad [0 TeMe
«BaxHenmue HeMeTaIbl U UX COEIUHECHUS».

MeTasibl 1 HX COeTHHEHUS
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OOmrasi xapakTepUCTHKAa XWMHUYECKHX DJJEMEHTOB — META/NIOB Ha OCHOBAaHUU WX
nosioxxenus B [lepuoanueckoi cucreme xuMuueckux 3yeMeHToB J[. M. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckass CBs3b M METAUIMYECKas KpUCTAJUIMYecKas
peléTKka. DNEKTPOXUMUYECKUN psi HaNpsoKeHW MeTtaioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOsl morydeHus: MmeTayioB. [loHATHE O KOPPO3WH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHANA, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBIILIICHHOCTH.

[Ilenounbie mMeTamibl: nojoxeHue B [lepuoanyueckoil cucTeMe XUMHYECKUX AJIEMEHTOB
. . Mengeneesa; CTpOCHHE UX aTOMOB; HaXOXkAeHUE B nipupoae. PU3nyeckue 1 XUMUIECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIbI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
MICIIOYHBIX METAJJIOB U MX COCAUHCHUM.

[IlenoyHo3emMenbHBIE METaUIbl MarHuii M Kalblui: monoxkeHue B llepuoamyeckoit
cucreme xumuueckux snemeHToB JI. M. MeHnneneeBa; CTpoeHHME UX aTOMOB; HAXOXICHUE B
npupozae. PU3NYeCKue U XMMHYECKHE CBOWCTBA MarHus M KaJblus. BaxkHenme coeIruHEHUs
KanmbIus (OKCHUI, TUIPOKCHU, coJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHECHHUS.

AmoMuHMi: TonoxkeHue B Ilepuoamueckoil cucreme Xxumudeckux siaemeHToB /. U.
MeHnneneeBa; CTpOEHHE aTOMa; HaXOXKJIECHHUE B Npupoae. Pu3nyeckue 1 XMuMHYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenue B llepmoamueckoil  cucTteMe  XMMHUYECKHX  BJIEMEHTOB
. . Menneneesa; CTpOCHHE aTOMa; HaxoXIeHHE B Ipupone. dusmyeckue M XUMUYECKHE
cBoicTBa xene3a. Oxcuawl, THApoKcu bl U conu xenesza(ll) u xenesza(Ill), ux cocras, cBoiicTBa
Y MOJy4YCHHUE.

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE C OOpa3laMd METaUIOB U CIUIABOB, UX
GU3MYECKUMU  CBOMCTBAMH; HM3y4YeHUE pPE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
HCITOJIb30BaHNUE BHUJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KAJIBIUS M HATPUS
C BOJIOM (BO3MO’KHO MCIIOJIb30BaHHUE BHACOMATEPHAJIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI;
mpoiiecca TOPEHHUsl JKelie3a B KHUCIOpoA€ (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPHUANIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIINii Ha MOHBI (MarHus, KaJlbIUsl, aIFOMAHUS, INHKA,
xkenesa(ll) m xenesa(Ill), memmu(Il)); HaOGmOmEHME W OmMMCaHWE TPOILIECCOB OKPAIITMBAHUS
MJIaMEHW WOHAMH HATPHs, KU W KalbIUs (BO3MOXKHO HCIIOJB30BAHHME BUICOMATEPHAIIOB);
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUIPOKCHIA IIMHKA; pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe « BaxkHeilre MeTalibl U UX COCTUHEHUS.

XuMHUSA U OKPYKAOLIasi cpeaa

HoBbie matepuansl u TexHoJoruu. BemiecTBa u martepuanbl B MOBCEIHEBHOW KU3HU
yernoBeKa. XUMHS U 3I0pOBbe. be30macHoe HCIO0JIb30BAHUE BEIIECTB U XUMMUUYECKUX PEAKLIHN B

obiTy. IlepBas moMoIb MPH XUMHYECKUX OXKOTrax M OTpaBieHUsAX. OCHOBBI IKOJOTHYECKOM
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rPaMOTHOCTH. XHMMHMYECKOE 3arpsi3HEHUE OKpy’Karollel cpeabl (mpeaenbHas AOMyCTUMAs
koH1eHTpanus Bemiects — [1/1K). Pons XxuMuu B pemieHuN 3K0IOTHIECKUX TPOOIIEeM.

[TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOAOB (Yroiib, MIPUPOIHBINA ra3, HEPTH), TPOIYKTHI UX
nepepadoTKH, UX POJIb B OBITY M MPOMBIIIJICHHOCTH.

XUMUYECKUN OSKCHEPUMEHT: U3ydYeHHe oOpa3loB MaTepualioB (CTEKIIO, CILIaBbI
METAIIJIOB, TOJIMMEPHBIEC MAaTEPUAIIBI).

MexnpeaMeTrHblie CBA3U

Peanu3zanus MeXnpeIMeTHBIX CBsI3€i MPU M3YYEHUH XUMUU B 9 Kilacce OCYIECTBISIETCS
yepe3 UCIHOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TakKk U TOHSTH,
SBIISIOIINXCSI CUCTEMHBIMU I OTHCNBHBIX TPEIMETOB E€CTECTBEHHO-HAYYHOTO ITUKJIA.
Peanmu3zanus MeXMpeaMETHBIX CBS3€H MPU U3YYCHUU XMMHH B 9 KJacce OCYIIECTBISETCS Yepes
UCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX MOHATUH, TaK W TOHSATHH, SBISIOLINXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmme ecTeCTBeHHO-HAyUYHBIC IOHSATHUS: HAy4YHBIM (DakT, THUNOTE3a, 3aKOH, TEOpPHUs,
aHaNM3,  CHUHTE3,  KIacCHU(UKalUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OAKCIICPUMEHT,
MOJIeTUPOBaHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE, MAPHUKOBBIN 3PPEKT, TEXHOIOTUS, MAaTEpUAIIbI.

®duszuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H3OTOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOIHHKH,
TURJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENIO0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIIMYECKAss pEMIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€MHUILIBI U3MEPEHHUsI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

buonorust: gorocunTes, apixanue, Ouochepa, IKOCHCTEMa, MUHEpATIbHBIC YAOOpPEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHEIC BEIECTRA.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpaidbl, TOPHBIE MOPOIBI, IOJIE3HBIC

HCKOITAaCMbIC, TOIIJIMBO, BOAHBIC PECYPCHI.
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2. TEMATHYECKOE IINTAHUPOBAHHUE

No Hazpanue Hazpanwue tem, ypokoB UcnonwszoBan | KommuectBo | Yuer mporpamMmbl dopma
ypoka | pa3zmena ne 0P u 4acoB BOCTTUTAHHUS KOHTPOJIS
/1 1HOP
Pa3gen 1. Beenenue. IleppoHayanbHble XMMHYECKHE OHATHS. 5
MeToabl MO3HAHUSA BellleCTB H XMMHYECKHX SIBJIEHUI.

1 XuUMHS KaK 9acTh 1 «IIpodopuenta-
€CTEeCTBO3HAHUS. MeTO b UOHHas Oecena
mo3HaHus. [IpenmMeT Xxumuu.

Bemectsa. IIpoctsie
CJIO’KHBIC BEIIECTBA.
IIpeBpamienus Bemects. Poinb
XUMHU B J)KU3HU YEIOBCKA

2 Xumudeckast 1a00paTopusi. Buptyansnas 1 IIpakTuyeckas
O6opynoBaHNE XUMHUIECKON XUMHUYECKast pabora
naboparopun. JlabopaTtopHoe | jJaboparopus
000pyI0BaHNE U TIPUEMBI KaK crioco0
obpamenns ¢ HuM. [IpaBuia 3aKpeIUICHIS
@3omacHOi paboOTHI B https://vrchem
XMMHUYECKOH J1abopaTopuu. lab.ru/

[Ipakrrueckas padora Ne 1.
Ipuémer oOpameHus ¢
71a00paTOPHBIM
000pyTI0BaHUEM

3 UYucThle BElecTBa U CMECH. 1 CamocTosTenbH

ast pabora

4 Xumnueckue GOpMyJIbL. 1 Monayns
OTHOCHTEbHAS aTOMHAs 1 «IxonmbHBIH
MOJICKYJISIPHASL MacChI YPOK»

5 KonTpoasHaspaboraNel mo 1 KoHnTponbHas
pa3zeny «Brenenue. pabora.
IlepBonauanbsHbIe
XUMHWYECKHE TIOHSATHSL.

MeTtomp!l MO3HAHNS BEIIECTB U
XUMHYCCKUX SIBIICHUIT.
Paznen 2. AToMbl XMMHYeCKHX dJ1eMeHTOB. CTpoeHue aToma. 10
[epuoanyeckuii 3aK0H 1 MePUOTAIECKAT CHCTEMA XUMHAIECKHX
yemeHTOoB /.. MenneneeBa

6 IlepBonauanbHOE 1
MPEJICTABICHUE O CTPOCHUH
aTtoma. MI3MeHeHHs B COCTaBe
S7ep aTOMOB XUMHUYECKUX
31€MEHTOB. 130TOmEBI

7 DNIEKTPOHHBIE 000JI0YKH 1
ATOMOB.

8 3aKOHOMEPHOCTH H3MEHEHUH 1 [IpoBepounas
B CTPOEHHUH IJIEKTPOHHBIX pabora.
000J1049eK aToma.

9 Hayunerit mogsur [1.1. C.N. 1 Moynb
Menneneesa. [lepuoguueckuii | JIeBueHKOB. «IxonmbHBIH
3axoH J[.1. Menaeneesa. «Kparknit YPOK» -

EctectBenHO-HayYHas O4epK rpyImIoBas
KIacCU(DUKAILUS XUMHUUECKUX | UCTOPUU paborta.
3JIEMCHTOB. XUMHN.

http://physche

m.chimfak.sfe

du.ru/Source/F

iles/sketch.pdf

10 BsanmomeiicTBre atToMOB 1 CaMOoCTOSTENbH
3JIEMEHTOB-HEMETAIIJIOB as pabora.

MEXay coboit

11

KoBanenTHas nosisipHas u
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HEMOoJIsApHAsA XUMHUYCCKast
CBA3b.

12

MeTtamnyeckas XuMudecKas
CBA3b

13

IIpencka3anue cBOWCTB
XUMHUYECKHUX DJIIEMEHTOB U UX
COeIMHEHUI Ha OCHOBE
TIEPHOINIECKOTO 3aKOHa.

IIpoBepounas
pabora

14

IToBTOpEHUE M 000OIIEHHE TIO
pazzeny 2 «CtpoeHne aToma.
Tlepuoauueckuii 3aK0H U
TIepHOINIEcKas CIcTEMA
XUMHWYECKHX 3JICMEHTOB
JI.N.MeHnneneenay.

Urpa
«Tabmuna
MenneneeBa»
https://xumuk.
ru/igra_tm/

15

KonrponbsHast padora Ne 2
paszpeny 2 «CTpoeHue aToma.
Ilepuoanyeckuii 3aK0H U
NepuoudecKasl cucremMa
XUMHUYECKuX 35eMeHnToB [[.H.
MemnpeneeBay.

KontponbHas
pabora.

Pasnean 3. IlpocTehie BemecTna.

12

16

HpOCTI)IG BCIICCTBA —
MCTaAJIBI

17

IIpocTsie BemecTBa —
HEMETaJLJIbI

Monynb
«lIxompHBIN
YPOK» -
HMHTEJUIEKTyaJbHa
sI ITPA.

18

BanentHOoCTS.

https://onlinete
stpad.com/ru/t
est/1029845-
khimiya-8-
klass-
valentnost -
Tect nmo Teme
BaJIEHTHOCTH

CaMOCTOSTENbH
ast pabota

19

MonsipHast macca

20

KonunuectBo BemecTna.

21

3akoH ABOrajpo.

22

MoutsipHbIid 00BEM Ta30B.

23

Pemenne ynciioBeIX 3a71a4 MO
TeMe: «KommaecTBo
BEIIIECTBAY.

24

Kucnopoa. Xumuueckue
CBOWCTBA KUCJIOPOJA.

25

Bonopon. Xumuueckue
CBOWCTBA BOJIOPO/IA.

IIpoBepounas
pabora.

26

IToBTOpEHUE M 000O0IIEHHE TIO
pa3zeny 3 «IIpoctsie
BCIIICCTBAY.

27

KonrponbsHas padora Ne3 1o
pazneny 3 «IIpocteie
BEIIECTBAY.

KontponbHas
pabora.

Paszgen 4. Cioxnblie BemecTBa. CoeTHHEHHS XUMHYECKHX

3JICMCHTOB.

13

28

Baskueiiune kiaccel
OMHAPHBIX COCAUHCHUNA —
OKCH/IBI U JICTY4HE
BOJOPOTHBIC COCTUHEHUSI.
Kinaccudukanust OKCHIOB.

29

XUMHU4YeCcKne CBOMCTBA
OKCHJIOB.

CaMOCTOSITENbH
as paboTa.

30

[llenoun 1 ocHOBaHMS, UX

18




KJ1accUQUKaIys.

31 CaolicTBa OCHOBaHUH. 1
32 CBoiicTBa aMQOTEPHBIX 1 CamocTosTenbH
THJIPOKCHJIOB. as pabora.
33 Kucnotsl. OcHOBHBIE 1
KHCJIOTBHI HEOPraHMYECKOM
xumud. Knaccuduxanus
KHCJIOT.
34 XuMHYecKue CBOMCTBa 1 CamocTosTensH
KHCJIOT. as paboTa.
35 Conm 1 uX KiaccuUKaImsl. 1
Tlonyuenue conei.
36 XuMHUYECKHe CBOMCTBA COJIEH. 1 CaMOCTOSITENbH
as paboTa.
37 Kpucranmndaeckue peméTku 1
38 MaccoBas u 00bEMHAS T0TH 1
KOMIIOHEHTOB CMECH
(pactBOpa)
39 IToBTOpenue u o6o6meHne o | https:/www.y 1 Monaynb [IpoBepounas
pasneny 4 «CrnoxxHsle aklass.ru/p/hi «IIxombHbII pabora.
BemiecTBa. CoeluHEHUS mija/8- YPOK» -
XUMHYECKHX 3JIEMEHTOBY. klass/klassy- rpymnnoBsas
neorganichesk pabora.
ikh-
veshchestv-
14371 /klassifi
katciia-
veshchestv-
194235/re-
a01b9%ag3-
e412-44d8-
bl2f
albfl6aa7772
- 3agaHue Ha
SAKnacc
40 KonTtponbHas pabora Ne 4 o 1 KouTponbHas
pasneny 4 «CrnoxxHsle pabora
BerecTBa. CoeTMHEHHS
XUMHYECKHX 3JICMEHTOBY.
Pa3znen 5. U3MeHeHus, NPOUCXOAsALIME C BellleCTBAMU. 10
XuMHUYecKHe peaKIiu.
41 XUMHAYECKHE PEeaKIIUH. https://www.y 1
XUMHUYECKHE YpaBHEHHS. aklass.ru/p/hi
mija/8-
klass/pervonac
halnye-
khimicheskie-
poniatiia-i-
teoreticheskie-
predstavleniia-
15840/uravnen
iia-
khimicheskikh
-reaktcii-
214790 -
3amanne Ha
SAKnacc
42 PacuéTsl mo xumMmueckum 1
YpaBHCHHSIM.
43 OcHoBHas kiaccuukanus 1
XUMHYCCKHUX PCaKIIHA
HCOPTraHUYCCKOW XMMUHU.
44 Peaknuu npucoenuHeHus. 1

PeaKIlI/IH PAa3JI0KCHUS.
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45

Peaknuu 3amemenus.
Peaknun ooMena.

Monynb
«1IxoaBHBII
YPOK»

CaMoCTOSTENIbH
ast pabora.

46

CTeleHb OKHCIICHUS.

47

OKHCIINTENLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

IIpoBepounas
pabora.

48

Pemenne 3amau 1o TeMe
«OKHCINTENBLHO-
BOCCTAaHOBMTEILHEIE
pEaKIIINY.

49

IToBTOpEHUE M 000O0IIEHHE TIO
pazneny S:«M3menenus,
MIPOMCXOSAIINE C
BeIllECTBAMU. XUMUYECKHE
peakuumy.

KontponbHas
pabora.

50

Konrponbnast padora Ne 5
pazzneny 5: «/3meHeHus,
MPOUCXOJIAIIUE C BEIECTBAMHU.
XUMHYECKUE PEAKIIIM.

Pasnea 6. Dxcnep

HMMEHTAJbHbIC 0OCHOBbBI XMMHHU.

IIpakTHkKyMm.

51

XuMHuuecKkue pcaKkuunu,
MMpOBOAUMBLIC B 6I>ITy.

https://blog.tut

micheskie-
javlenija-
vnutri-i-
vokrug-nas -
XuMHYECKHE
SIBJICHUS
BHYTpH H
BOKPYT Hac

Monynb
«IxompHBIN
YPOK» -
npodopueHTaImo
HHas Oecena

52

[Ipakrrueckas padora Ne 2.
[Ipu3HaKy XUMHYECKHX
peakuumii

IIpaxkTuyeckas
pabora

53

Pemenne
SKCIIEPUMEHTANIBHBIX 337124 110
TeMe « XMMHYECKHE
pEaKIIINY.

CaMOCTOSTEIbH
ast pabora

54

55

3ammra OOKIAZOB IO TEME
«XUMHYECKHE  peakiud B
JIOMAIIHAX YCIOBHSIXY.

Monaynb
«IIIxkoNMpHBIH

YPOK»

Pasnen 7. PacrBopenne. PacTBopbl. CBolicTBa

3JICEKTPOJUTOB.

PacTBOpOB

13

56

PactBopenue. PactBopumocts
BEIIECTB B BOJIE

57

Oxkcup BoIopoaa — BOAA.
XUMHUYECKHE CBOMCTBA BOJIBI.

58

SJICKTpOJ'II/ITI/ILIeCKaﬂ
Jucconuanus

59

OCHOBHEIE ITOJIOXKCHHS
TCOpUU SHGKTPOHHTHHCCKOﬁ
JUcconranun

IIpoBepounas
pabora.

60

HoHnHble ypaBHEHUS

IIpoBepounas
pabora.

61

DNCKTPOJIUTHL U HE
INEKTPOJIHUTHI.
CBolicTBa PacTBOPOB
JNEKTPOJIUTOB

https://www.y
mija/8-

klass/rastvory-
58606/elektrol

neelektrolity-
88879/tv-
3¢711b9c-
3ba3-48f2-
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9844-
4¢6412d44924
TpenupoBka
10 TEMC
«ONEKTpOoIn
THI U
HEDJIEKTPOJIU
TBI»
62 Pewenue pacu€THbIX 3a1a4 10 1
TeMe «3akoH ABOraapoy.
63 OO0BEMHBIC OTHOIICHUS Ta30B 1
MIPH XMMHAYECKHUX PCAKIIHSIX.
64 Pemenune pacuéTHbIX 3a1a4 1o 1
TeMe «OOBEMHBIC OTHOLIICHHUS
ra30B MPHU XUMHUYECKUX
PEAKIHIXY.
65 Pemenue pacu€THBIX 3a71a4 1O 1
Teme «MossipHast maccay,
«KonmuecTBo BemecTay.
66 Pemenue pacu€THBIX 3a1a4 1O CamocTosITenbH
teMe «PacueTs o as pabota.
XUMHYECKIM yYPaBHEHHIM)
67 Hrorosoe 06006111€HIE 1 1 Moynb
TIOBTOPEHHUE MaTepraa 8 «IxonmbHBIH
KJacca. ypoK» - paboTa B
rpymmax.
68 KonTtponbHas pabota Ne6 o 1 KouTponbHas
MaTtepuaiy 8 Kiacca. paborTa.
9 KIIACC
Ne Hasanme Hazganne tem, ypokoB Hcnonw3oBanu | KonmuectBo | Yuer nmporpaMmsl dopma
ypoka | paszzgena e O0OP u 11OP 4acoB BOCITUTAHHMS KOHTPOJISI
n/m
Pazgen 1. O0uasi XapaKkTepuCTHKA XUMHUYECKHUX 3JIEMEHTOB U 11
XHMHMYECKHUX peakuii
1 IToBTOpeHue Matepuana 8 1 «IIpodopuenta-
KJacca. LUOHHAas Oecemay
2 BBonHoe TecTupoBaHue. 1 BxoxHoe
TECTHPOBAHUE.
3 KoBanenTHast cBsi3b. 1
4 Merannuueckas, HOHHAs, 1
BOJIOPOJIHASI CBSI3H.
5 Krnaccudukanus XuMU4ecKux 1 ITposepounas
peaKIMii. pabora.
6 OxucnuTenpHo- Buptyansnas 1
BOCCTAHOBHUTCIILHBIC PEAKIMH. | XUMUYCCKas
naboparopus
KaK crocod
3aKpeIUIeHUS
https://vrcheml
ab.ru/
7 CKOpPOCTh XUMHYECKHX Bupryanbnas 1 Monyis
peaknmii. Katanusatops n XUMHUYECKAsI «I1IxonbHBII
karanus. [IpakTuueckas nabopatopus YpOK» - pabora B
paGora Nel. Kak crocod rpyTIax.
3aKpeIUICHUS
https://vrcheml
ab.ru/
8 O6paTuMble XMMHUECKUE 1 CamocTosTENnbH
peakuyu. XuMUYECKOE ast pabora.
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paBHOBECHE.

SHCKTPOJ'II/ITI/I‘-ICCKEU{
Jucconuanusa u CBOIiCTBa
PacTBOPOB BJICKTPOJUTOB.

10

[ToBTOpenue u 000OLICHUE
pasnena «O0mias
XapaKTEPUCTUKA XUMUIECKUX
3JIEMEHTOB i XUMUYECKHX
peaKIuin.

11

KonTponsHas padora Ne 1 mo
paszeny 1 «O6mas
XapaKTePUCTUKA XUMHUIECKUX
3JIEMEHTOB U XUMHUYCCKHUX
peaKIuin.

KontponbHas
pabora.

Pa3znen 2. Muoroodpa3sue BemectB. O01ue cBoiicTBa HEMETAJIOB

W UX COCIUHCHHS.

21

OO0mme cBOiCTBA HEMETAJLIIOB.

10

12

OO01rue cBoiicTBa
HeMmeTtasuioB. [IpakTuueckas
pabota Ne2.

Monaynb
«1IxoaBHBII
ypOK» - pabora B

rpymmax

13

I"anorenst. Xiop, ¢pTop, Opom,
Hon.

https://foxford.
ru/wiki/himiya
/galogeny-
prostye-
veschestva

14

OCHOBHBIE COEIMHEHUSA
rajoreHoB.

CaMOCTOSITENbH
as paboTa.

15

Cepa u cynbQuapl.

16

Oxcuppl cepsl.

17

CepHas KUCIIOTa B €€ COJH.

https://foxford.
ru/wiki/himiya
/vzaimodeystv
ie-sernoy-
kisloty-s-
metallami-i-
nemetallami

IIpoBepounas
pabora.

18

Hewmeranner VI-VII rpynn u
WX COCTUHEHUS.
Pacno3naBanue xmopuj-,
cynbdar-, KapOOHAT-aHHOHOB
¥ KATHOHOB aMMOHHSL.

CaMoCTOSTENIbH
as paboTa.

19

IToBTOpEeHue u 0600IIeHNE
marepuana. CpaBHEHHE
cBoiicTB HeMeTauioB VI-VII
TPYIII U UX COCTUHCHHUH.

20

KonTpoasHas padora Ne2 1o
teMe «OO01IHe cBOHCTBA
HEMETAILIOBY.

KontponbHas
pabora.

HemeTanasl n ux COCIHMHCHHUSA

11

21

A30T. AMMHax.
[Ipakrryeckas padora Ne3.

Monynb
«IxompHBIM
Ypok» - paboTa B
rpynmnax

22

Oxcunsl azora. A3oTHast
KHCJIOTA ¥ HUTPATHI.

23

®docdop u ero BakHEHIIIE
COC/IMHEHHUSL.

https://resh.ed
u.ru/subject/les
son/2073/main
/

IIpoBepounas
pabora.

24

Yraepon.

25

Bonpoponnsie coenuaeHms
yraepona. OKcuibl yriaepoja.
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26 YronpHas KucioTa U €€ cosu 1
— KapOOHATBHI.
27 Kpemnuii u ero coeauHeHUs.. 1 IIpoBepounas
pabora.
28 Pewenue 1
IKCICPUMCHTAIBHBIX 3a/1a4
o TeMe «Hemeraiibsl u ux
COCIIITHEHUS.
29 Pemenne 1 Monaynb
JKCIIEPUMEHTANIBHBIX 3a]a4 «I1IxonbHBII
o Teme «Hemeramist u ux Ypok» - paboTa B
COCIIITHEHUS. rpymmax
30 TToBTOpEHUE M 000OIICHNME. 1
CpaBHeHHUE CBOWCTB
HemeTtamios [V-V rpynn u ux
COeIMHEHUH.
31 KonTtponbHast pabora Ne 3 o 1 KouTponbHas
TeMe «HemeTraiibl u ux paborta.
COCJIHCHUSY.
Pasnen 3. Muoroo0pa3sue BemectB. MeTaslibl U UX COeJUHEHUSI. 15
32 O6mue dusnueckue cBoMCTBA 1 Monyibs
meTaioB. [IpakTuueckas «IxonmbHBIH
pabota Ne4. Ypok» - paboTa B
rpymmax
33 OO0u1e XUMHUYeCKHe CBOHCTBA 1 CaMOCTOSITENbH
METaJJIOB. as paboTa.
34 IlemoyHbIe METAJLIBL. 1
35 [lemoyHO-3eMeIbHBIC 1
METaJLIbI.
36 AMdoTepHbIE METaLTBI 1 [IpoBepounas
pabora.
37 Kanpumii. 1
38 JKécTKOCTb BOIEL. JKécTkocTh BO 1 CaMOoCTOSTENbH
JIOTIPOBOTHOU as pabora.
BOJIBI U CIIOCO
ObI €€ ycTpaHe
HUS -
https://www.y
outube.com/w
atch?v=gdynw
4FIQOU
39 AJNIOMHHUH U ero 1
COCIIHEHMSL.
40 Kemeso. 1
41 CoeauHeHUS sxenesza(1l). 1 [IpoBepounas
Coenunenns xeneza(Ill). pabora.
42 IIpakTudeckas pabora Ne 5. 1 Monaynb
DKCTepUMEHTAIbHbIE 3a1a91 «IxonmbHBIH
10 PacIO3HABAHUIO U ypOoK» - paboTa B
MOJTYYCHHIO COCTMHEHU rpymmax
METAJUIOB
43 bnaroponHsle MeTaIbL. 1 Monyns
«IIxonbHBIN
YPOK» -
MHTEJUICKTyabHa
ST UTpAa.
44 Cri1aBBl METaJIOB. 1 CaMOCTOSITENbH
as paboTa.
45 IToBTOpEHUe 1 0600IIEHHE TIO 1
Teme «MeTtasutbl U ux
COCIIITHEHUS.
46 KonTpoasHas padora Ne4 o 1 KoHuTponbHas
pazzeny 3 «MeTayuiel U uX pabora.

COCAVHCHUS).
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Pa3gen 4. DxcniepumenTanbHas xumus. IlpakTukym mo

HEOPraHu4ecKoi XMMUH.

47

Pemenne
9KCIIEPUMEHTANIBHBIX 33724
0 TeMe « XHUMHUYCCKUE
peakuumy.

49

Pemenne
JKCIIEPUMEHTAILHBIX 3a1aq
o TeMe « MeTaJlTbl U uX
COEIMHEHUS.

Bupryansnas
XUMHAYECKast
naboparopus

50

Pemenne
JKCIIEPUMEHTAILHBIX 3312
1o teme «HemeTamisl 1 ux
COEIUHEHUS.

KaK crioco0
3aKperIeHHsI
https://vrcheml
ab.ru/

51

O6061enue mo pazaeny 4
«OKCIIepUMEHTAIbHAS XUMUSL.
IIpaxTukym no
HEOPraHUYECKON XHUMUM».

IIpoBepounas
pabora.

-]

azaea S. Opr

AHHYICCKHEC COCAUMHCHUSA.

52

IIpenmer opranudeckoi
XUMHUU.

CpaBHEHUE OpPraHUYECKHUX
COEIMHEHHUH C
HEOPTraHUYECKHMU.

53

IIpupoaHbie, HCKyCCTBEHHBIE
¥ CHHTETHYECKHE
OpPTaHNYECKHE COSTUHEHHS.

CaMOCTOSITENbH
as paboTa.

54

Teopus ctpoenus
OpraHUYeCcKNX COCTUHEHUN
A.M. Bytneposga,
BaJICHTHOCTb.

55

[onsiTie 0 romMoorax,
U30MEpHN.

CaMoCTOSTENIbH
asi pabora.

56

[puponHslii ra3, HedhTH 1
CIIOCOOBI ee epepaboTKy.

Monynb
«IxompHBIM
YPOK» -
HMHTEJUIEKTyallbHa
sI ITPA.

57

Kamennslii yroas 1 ero
nepepadoTKa.

58

IToBTOpEHUE M 000OIIEHHE TIO
Teme «Opranuyeckas XuMHsD).

https://himija-
online.ru/ximi
ya-v-
tablicax/organi
cheskaya-
ximiya-v-
sxemax-i-
tablicax.html

59

Konrponbnas padora Ne 6 o
paszeny 5 «Opranuueckast
XUMHUS.

KontponbHas
pabora.

MaTe

Paznen 6. Xumus u xu3nb. YenoBek B MUpe BelIeCTB,
HAJI0OB U XMMHYECKHX peaKIuid.

60

Y10 Takoe XUMUS KU3HH.
XuMus U MeaunuHa. XUMHUs B
OBITY.

Monaynb
«lIxompHBIN
YPOK» -
npodopueHTaImo
HHas Oecena

CaMOCTOSITENbH
as paboTa.

61-63

3amura pedepaToB 1mo
pazneny 6 «XuMus 1 KU3HbY.

Monaynb
«IIIxoNMpHBIH

YPOK»

Pa3gen 7. O0o01menne 3HAHUH 10 XUMHH 32 KYpC OCHOBHOM

IIKOJIbI.

64

| IToBTOpeHue u 0600ImEeHNE

IIpoBepounas
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MaTtepuaja 9 xJacca 1o TeMe
«HeopraHI/[quKaﬂ XHUMUD).

pabora

65 IToBTOpeHue u 0600IICHHE
MaTepuaia 9 Kiacca mo Teme
«Opranuueckasi XUMHsD)

66 KonTtponbHas pabora Ne6 o KouTponbHas
MaTepuany 9 kiacca. pabora.
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