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Mecmo yuebnozo npeomema, Kypca 6 yueoHom niame.
Y4eOHblid npeamer «XUMHS» OTHOCHUTCS K MPEIMETHOM o0yiacTH «ECTECTBEHHO - Hay4YHBIC IPEIMETHI.
VY4eOHBIH MJ1aH IIKOJIBI OTBOJIUT HAa U3y4YeHHue npenmera 134 yaca.

KJIACChI 8 9
4acel B HEJIEIIO 2 2
4acel B FOJ 68 68

Yueono-memoouueckoe ooecneuenue:

Kaccer VueOHuk VueOHble mocoous

8 Kacc VYuebuuk «Xumus. 8 kiaacey / 3agayHuK 10 XUMHH 8 Kjacc/
H.E.Ky3uenosa, U.M.Tutoga, H.E.Ky3neunosa,A.H. JIéBkuH - M.:
H.H. T'apa— M.:, 2018r.; «Benrana — I'pad», 2020r.

9 knacc Vuebuuk «Xumus. 9 kmaccy / 3agayHuK 10 XUMHUHU 9 Kiacc/
H.E.Ky3nenosa, U.M.Tutoga, H.E.Ky3neunosa,A.H. JIéBkuH - M.:
H.H. T'apa— M.:, 2018r.; «Benrana — I'pad», 2020r.

B npoepamme ucnonvsyemcs cnedyrowas cucmema ycio8HbiX 0003HAUEHUT.
KP — xonTposbHas padora;
PIIB — paGouas mporpamMmma BOCIIUTAHUSI.

IlnanupyemMsble pe3yJbTaThl 0CBOCHHS Y4eOHOIro npeamera « XuMHs».

Juunocmmuule pesynomamot:

IIaTrproTHYECKOro BOCIUTAHUSA

1) IEeHHOCTHOTO OTHOUIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY,UCTOPHUUECKOMY U HAy4HOMY HacCJIEIUIO,
MOHMMAaHMs 3HAYEHUS XUMHUYECKOW HayKh B JKU3HH COBPEMEHHOI'O OOIECTBa, CHOCOOHOCTH BIA/ETh
JIOCTOBEpHOUN MH(POpPMAIIHE O TIEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XUMMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoilcTBEe MUpa U 0OIIEeCTBA;

I'paiknanckoro BocnuTaHus

2) mpeAcTaBIEHUS O COLHUAIBHBIX HOpMax M MpaBHJaX MEXKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHUBE,
KOMMYHUKATUBHOW KOMITIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, Y4eOHO-HUCCIEA0BATEIbCKOM,

TBOPYECKOH U JIPYTUX BUAAX NESATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOH JEsTeNbHOCTH MPHU
BBITTOJIHEHUH y4eOHBIX,[I03HABATENbHBIX 3a]a4, BBIMOJIHEHUH XHUMHUYECKHX SKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TMPOEKTOB, CTPEMJIEHHS K B3aUMOIOHMMAHHIO W B3aUMOIIOMOIIM B Ipolecce ATOH ydeOHOM
NEATEIbHOCTH; TOTOBHOCTU OLICHMBAThb CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBAapUIIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI IOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUA

3) MHPOBO33PEHUECKUX TMPEJCTABICHUA O BEIIECTBE W XUMHUYECKOW peaklUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKM M COCTaBIIOIIMX OCHOBY JUIS IOHMMAaHUSA CYIIHOCTH HAy4HOH
KapTUHBl MHpA; TPEACTABIEHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS TMPHUPOIbI, B3aUMOCBS3IX
YeJI0BEKa C IIPUPOAHOU CPENOH, O POJIM XUMHUH B ITIO3HAHUM DTUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeNIbHBIX MOTHBOB, HANIPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUN MO XMMHH, HEOOXOAUMBIX IS
00BbsICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

5) mno3HaBaTeNbHOM, HMHPOPMAIMOHHOM M UYWTATENIbCKOW KYJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENTbHON pabOThI ¢ Y4eOHBIMU TEKCTAaMH, CIPABOYHON JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
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6) nHTEepeca K 00YUEHUIO U MMO3HAHUIO, JTF0O03HATEIIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON U UCCIIEI0BATENBCKON IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTH U YPOBHS O0y4YeHUS B JajbHEHIIEM;

®opMupoBaHus KYJbTYPbI 310POBbs

7) 0CO3HAaHUS LIEHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3/I0POBBIi
00pa3 XKU3HU, OCO3HAHUS MTOCIICICTBUI U HEPUATHS BPEIHBIX MPUBBIYEK (yroTpedIe-

HUS aJIKOTOJIsl, HApKOTHUKOB, KYypeHHs), HEOOXOOUMOCTH COOJIIOJIEHUSI MpaBuil OE30MacHOCTH IpH
00palIeHnu C XUMUYECKIMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpyaoBoro BocnuTaHUA

8) mHTepeca K MPAaKTUYECKOMY H3YyUeHHIO Mpodeccuil M Tpyaa pa3iIuyHOrO poja, YBaXKEHUE K TPYLy H
pe3yibTaTaM TPYIOBOM JAESATENBHOCTH, B TOM YHUCJIE HAa OCHOBE NPHUMEHEHHUS NPEIMETHBIX 3HAHHUU IO
XMMHHU, OCO3HAHHOTO BHIOOpAa WHAMBHIYaJIbHON TPACKTOPHM MPOAOIDKEHHS 00pa3oBaHHUA C Y4YETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIIHON
npoeCCUOHATILHON AEATENbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHMH; TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHansHOM cpene;

JKOJIOTHYECKOI0 BOCTINTAHUS

9) 2KOIOTHYECKHU 1EeIEeCO0OPA3HOr0 OTHOIIECHUS K MPUPOJIE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE eé
CYLIECTBOBAHMSI, MOHMMAaHUS LEHHOCTU 3/J0pPOBOr0 U 0Oe30macHOro obOpasza JKHU3HHM, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U MICUXHUECKOMY 370POBbIO, OCO3HAHUS [IEHHOCTU COOIIOACHHUS
IpaBWJ1 O€30MaCHOT0 NOBEIEHUS IPU pabOTe C BEILIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOLIUX 3/10POBbIO
W SKU3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHSATH 3HAHUS, TOTydaeMble NIPU U3YUEHUH XUMMH, JUIS PEILICHUs 3a/1a4, CBSI3aHHBIX
C OKpYXarollel MPUPOIHOMN Cpe1oil, MOBBILIEHUSI YPOBHS SKOJOTUUECKON KYJIbTYpHI,

OCO3HAHMA TTI00ATFHOTO XapaKTepa SKOJIOTUIYECKUX MPOOJIEM M MyTeH WX PElIeHHs MOCPEICTBOM METOJIOB
XUMUU;

11) KOIOrMYEecKOro MbIIUIEHUS, YMEHHSI PYKOBOJICTBOBATLCS UM B II03HABATEIbHOW, KOMMYHUKATUBHOHN U
COLIMAJIbHOM MPAKTHUKE.

Memanpeomemnule  pe3ynbmamsl  OTPAXAIOT  OBJAJCHUE  YHUBEPCAJIbHBIMH  I103HABATEIbHBIMU
NEUCTBUSMH, B TOM UHUCIIE:

ba3zoBbIMHu JJorMYecKUMH AelCTBUAMHA

1) yMeHHeM HCHOIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUIEHUS MPU OCBOCHUHU 3HAHUM: PACKPBIBATH CMBICI
XUMUYECKUX MOHATUH(BBLACTATh MX XapaKTEepHblE NPU3HAKM, YCTAaHABIMBAaTh B3aUMOCBS3b C JIPYTHMHU
MOHSTHUSIMH ), UCIIOJIb30BaTh OHATHUSA JUI OOBSICHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUI; BEIOUPATh OCHOBAHMS
U KpUTEpUH Ui KJIACCU(PHUKAIMM XUMHUYECKUX BEIIECTB M XUMHUECKUX peakluil; ycTaHaBJINBaTh
MIPUYMHHO-CJIEICTBEHHbBIE CBSI3M MEXIy OOBEKTaMU HW3YYEHMsI; CTPOUTH JIOTHUYECKHE PpPaCCyKICHUS
(MHOYKTUBHBIE, 1€AYKTUBHBIE, 10 aHAJOTMH); 1€1aTh BbIBO/BI U 3a-KIIOUEHUS;

2) yMeHHEM NPUMEHSATH B IIPOLIECCE MO3HAHUS MTOHATHS (MPEAMETHBIE U METAIIPEIMETHBIE), CAMBOJINYECKUE
(3HAKOBBIE) MOJIENIM, MCIIOJIb3YeMblE B XHUMHH, NpPeoOpa3oBbIBATh IIUPOKO IPHUMEHSEMblE B XHMUHU
MOJI€TIbHBIE TMPEACTABICHNS — XUMHUYECKHUM 3HaK (CUMBOJI 3JIEMEHTa), XuMudeckas opmysa U ypaBHEHHE
XUMUYECKOH peakIMM — TpU pelIeHUHM Y4eOHO-TIO3HABaTeNIbHBIX 3aJad; ¢ Y4ETOM ATHUX MOJEIBHBIX
MPE/ICTaBICHU BBISBIATh M XapaKTepPU30BaTh CYIIECTBEHHbIE MPHU3HAKU HU3y4aeMbIX OOBEKTOB —
XMMHUYECKHX BEIIECTB M XUMHUECKUX pPEaKIMH; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-
CIIEICTBEHHBIE CBSI3M U IPOTUBOPEUYHUS B M3y4aEMBIX IpPOIECCaX U SIBICHUAX; MpelaraTb KPUTEPUH IS
BBISIBIICHUSI 3THX 3aKOHOMEPHOCTEH M MPOTHBOPEYM; CaMOCTOSATENBHO BBIOMpaTh CHOCOO peIIeHus
y4eOHOM 3a7auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMS, BEIOMPATh HAanOOJee MOAXOISAIINN C yuéToM
CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPHUEB);

BazoBbIMHM Hcciie10BaTeILCKMMY 1eHCTBUSIMHU

3) yMeHHMEM HCIIONB30BaTh IOCTABJIEHHBIE BOIMPOCHl B KAayecTBE HHCTPYMEHTAa MO3HAHUS, a TaKXkKe B
KauecTBE OCHOBBI 1 (HOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX

CYXKJICHUM;

4) npuoOpeTeHne OmbITa MO MJIAHUPOBAHUIO, OPTaHU3ALUN U MPOBEACHHUIO YUYEHUYECKHX 3KCIEPUMEHTOB:
yMeHHue HaOI0AaTh 3a XOJ0M MPOIIecca, CAaMOCTOSTEIbHO MPOTHO3UPOBATh €r0 Pe3yNbTaT,pOpMYIUPOBAThH
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0000IIEeHNsT W BBIBOABI IO pe3yJabTaTaM MPOBEAEHHOTO OIbITa, HCCIEAOBAHUSA, COCTABIATH OTYET O
pojieTIaHHOM pabdoTe;

Paboroii c undpopmanuei

5) ymeHueMm BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PA3IMYHBIX BHUIOB U (OpM
MPEJICTAaBJICHUS], TOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB (HAyYHO-MOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
coZiepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl VHTepHEeTa); KPUTHUECKH OIICHHWBATh MPOTHBOPEUMBYIO H
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM MPHUMEHATh pa3IMYHbIE METOAbl M 3alpochl NPU TOUCKE W O0TOOpe HH(pOpPMAIUH |
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISi BBIIOJHEHUS Y4YeOHBIX U I[I03HABATEIbHBIX 3a]ad
ONpeNeIEHHOTO  TUMa; NpuUoOpeTeHHe OombiTa B 00JacTW  WCHOJB30BaHUSA — HMH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUM, OBJIaJICHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BaHUS PA3IMUYHBIX TOUCKOBBIX
CHCTEM; CaMOCTOSITEIbHO  BBIOMPATh  ONTHMAJbHYIO (GOpMYy TpeACTaBICHHS HWHPOPMAIMUA |
WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOKHBIMU CXEMaMH, JuarpaMmmamu, IpyrumMu ¢popmamu rpaduku u
AX KOMOMHAILIUAMIE;

7) yMEHHMEM HCIIOJIb30BaTh U aHAJU3UPOBATH B Ipoliecce y4eOHOW U HCCIIENOBATENbCKON AESITeNbHOCTH
nHGOPMALMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOPTAa HAa COCTOSHUE
OKpY’Karollel MPUPOTHON CPEeJIbl;

YHuBepcadbHBIMIH KOMMYHUKATHBHBIMU /1€l CTBUSIMH

8) yMmeHueM 3aJlaBaTh BONPOCHI (B XOJ€ JUAJIOTa W/WIM JUCKYCCHHU) MO CYIIECTBY OOCYXIaeMOW TEMBI,
(bopMyIHPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJTHEHHUS MPEATIOKEHHOH 3a/1a4H;

9) npuoOpeTeHHe OMbITa MPE3EHTAIMU PE3YJIbTATOB BBIIOJHEHUS XHUMHUYECKOTO HKCIIEPUMEHTa
(mabopaTopHOTro OmBITA, TA00PATOPHOI PAOOTHI IO MCCIICIOBAHUIO CBOWCTB BEILECTB, YUCOHOTO MPOEKTA);
10) 3aMHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIILHOM U HCCIEAOBATEIbCKOM
JESTeTBbHOCTH TPU PEIICHUH BO3HUKAIOIINX MPoOIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuil (00CykneHus, 0OMEH MHEHUSMHU, «MO3TOBBIE HITYPMbI», KOOPJIWHAIUS COBMECTHBIX JIEHCTBUH,
OTIpeJIeNIeHUe KPUTEPUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON pabOTHI U 1p.);

YHuBepcaabHbIMH PeryJIITUBHBIMHU el CTBUSIMH

11) yMeHueM CaMOCTOSITENIFHO  OIPENENATh [EIH  JIeATENbHOCTH,IUNIAHUPOBATh,  OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh M MpU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOKO JESATEIbHOCTh, BBIOMpaTh Haumboiee
s¢(deKkTUBHBIE CIOCOOBI pelIeHNs YU€OHBIX U T03HABATEIbHBIX 3a-

7ad, CaMOCTOSITENIbHO COCTaBIATh WM KOPPEKTHPOBATh TMPEUIOKEHHBIH aITrOPUTM ACUCTBUN MPHU
BBIMOJIHEHUH 33JaHUN ¢ y4ETOM IOIYYEHHUS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX U
peaxusx; OLEHUBATh COOTBETCTBHUE MOIYYEHHOIO pe3yjIbTaTa 3asiBJICHHOH 1IeJN;

12) ymeHueM HCTONb30BaTh U aHATH3UPOBATH KOHTEKCTHI, MpeyiaraeMble B yCIOBHH 33/ 1aHUN.

IIpenmeTHbie pe3yJabTaThl OCBOCHMSI BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IIPOTPaMMBbl IO XUMUHU!
Yuyammiics 8 Kiacca Hay4YnTCA:

®  XapakTepHU30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOAEHNE, H3MEPEHNE, SIKCIIEPUMEHT;

e ONUCHIBaTh CBOICTBAa TBEPAbIX, JKUJIKHUX, Ta3000pa3HbIX BEHIECTB, BBIIEIAS HX
CYLIECTBEHHbIE IPU3HAKHY;

® pacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKUX IMOHATHH «aTOM», «MOJEKYJIa», «XUMUYECKUI
AJIEMEHT», <IIPOCTOE BEILECTBO», «CJIOXHOE BEUIECTBO», «BAJIEHTHOCTBY, «XMMHMUECKAs PEAKLUA»,
UCIOJIb3YS 3HAKOBYIO CUCTEMY XHMHH;

® pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

® pa3nuyaTh XUMHUYECKHE U (PU3NUECKUE SIBICHMUS;
Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;
OIIpENIeNIATh COCTAB BELIECTB O UX (hopMyiam;
OIIPEAEIATH BAJIEHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUX;
OIIPEAEIIATh TUI XUMUYECKUX PEAKIIUL;
Ha3bIBaTh IIPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMHUECKUX PEAKILINN;
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® BBIABJATH IPU3HAKHM, CBHUIETENBCTBYIOIIME O IPOTCKAaHUM XHMHUYECKOM PpEaKkLHH IIpU
BBIIIOJIHEHUM XUMUYECKOIO OIIbITA;

®  COCTaBJIATH POPMYJIBI OMHAPHBIX COCTUHEHUI;

® COCTaBJIATh YPaBHEHMS] XUMUYECKUX PEAKLU;

e coOmromath MpaBuia 6€30nacHoi paboThI PH MTPOBEACHUH OIBITOB;

® [0JIb30BaThCs Ja0OPATOPHBIM 000PYIOBAHUEM H MTOCYAOMH;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

®  BBIYUCIIATH MAaCCOBYIO JIOJK0 XUMHUUYECKOT0 JIEMEHTa 10 (hopMyJsie COETUHEHHUS;

® BBIYUCIATH KOJMYECTBO, O0BEM WM MAacCy BELIECTBA IO KOJIMYECTBY, 00BeMy, macce
peareHTOB WM IIPOAYKTOB PEaKIIHH;

® XapakTepu3oBaTh (PU3NYECKHE W XUMHUECKHE CBOWCTBA MPOCTHIX BELIECTB: KHUCIOpOJa U
BOZOPOJA;

® [I0JIy4aTh, COOMPATh KUCIOPOJ U BOJOPOL;
pacrio3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPO/;
pacKpbIBaTh CMBbICI 3aKOHA ABOraipo;
PacKpBIBaTh CMBICI IOHATHH «TETIOBOH 3 (EKT peaKum», «MOISIPHBIA 00bEM»;
XapaKTepu30BaTh (HU3NIECKHE U XUMHUECKUE CBOMCTBA BOJIBL;
PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;
BBIUUCIISITH MAaCCOBYIO JIOJIK0 PAaCTBOPEHHOTI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONPEACICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCIUHEHMSI H3YUECHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

®  XapakTepHu30BaTh PU3NUYECKUE U XUMUUECKUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHUYECKHX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

e OIpeAesnsaTh NPUHAIIEKHOCTh BELIECTB K ONPEIETIEHHOMY KJIACCY COEIMHEHU;

®  COCTaBJATH (DOPMYJIBI HEOPTAaHMUECKUX COCTMHEHUH M3YYEHHBIX KJIACCOB;

® [POBOJUTH OIBITHI, IOATBEPKAAOIINE XHUMUYECKUE CBONCTBA M3YyUEHHBIX KJIACCOB
HEOpPraHUYECKUX BEIIECTB;

® pacIO3HAaBaThb ONBITHBIM IIyTEM DPACTBOPBI KHUCIOT M IIEJIOYEH IO M3MEHEHUIO0 OKPacKu
MHMKATOPa;

®  XapaKTepHU30BaTh B3aUMOCBSA3b MEXY KJIACCAMU HEOPTaHUYECKUX COEIMHEHUN;

e packpsiBaTh cMbICi Ilepuoanueckoro 3akona /I.11. Menneneesa;

e 00BACHATH (PU3MYECKUN CMBICT aTOMHOIO (IOPSAKOBOTO) HOMEpa XMMHUYECKOIO JJIEMEHTA,
HOMEPOB I'PYIIIBI U IIeproja B nepuoaudeckon cucreme /1.11. Menneneesa;

e OOBACHATH 3aKOHOMEPHOCTU MU3MEHEHHS] CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipenenax
MaJIbIX NEPUOJIOB U IJIaBHBIX MOATPYIII;

®  XapakTepHU30BaTh XUMHUYECKHE 3JEMEHTHhl (OT BOJOpPOJAa [0 KajblMsg) Ha OCHOBE MX
NoJIO’KEeHMs B epuomueckoit cucteme (.M. MenaeneeBa u 0cOOEHHOCTEH CTPOECHHUSI UX aTOMOB;

® COCTaBJISATh CXEMbl CTPOEHMSI aTOMOB NepBbIX 20 35eMeHTOB nepuoanyeckoi cucremsl JI.1.
Menneneena;

®  pPacCKphIBaTh CMBICI OHITHI: «XUMHUYECKAs CBA3BY, «IJIEKTPOOTPULIATEILHOCTDY;

® XapaKTepHu30BaTh 3aBUCUMOCTb (PU3UYECKMX CBOMCTB BEUIECTB OT THUIA KPUCTAIITMYECKON
pelIeTKH;

®  OIpEAeATh BUJ XUMHUUECKOHN CBS3H B HEOPraHUUECKUX COCIUHEHMSIX;

e 1300pakaTh CXEMbl CTPOEHHUS MOJIEKYJ1 BEIIEeCTB, OOpa30BaHHBIX pa3HbIMU BHJAMH
XUMHUYECKUX CBSI3EH;

® pacKpbIBaThb  CMBICI  TOHSATUH  «HOH»,  «KaTHOH»,  «AHHUOH»,  (QJIEKTPOJIUTHIY,
«HEINEKTPOJIUTBIY), <OJIEKTPOJIUTHYECKAs JTUCCOLMALUA», «OKUCIUTEIbY», «CTENEHb OKHUCICHUSD
«BOCCTaHOBHTEIbY, KOKUCIEHHUEY, «BOCCTAHOBICHUEY;

® OIpeAeNsaTh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTa B COETUHEHUH;

®  pacKpbIBaTh CMBICII TEOPUU DJIEKTPOIUTHUECKOHN INCCOLMALINY;

® COCTaBJIATh YPaBHEHMSI DJIEKTPOIUTHUECKOMN INCCOLMALMN KUCTIOT, IIEI0Y€EH, CONEH;
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e OOBACHATH CYNTHOCTH MPOIECCa IJICKTPOIMTHYSCKON IMCCOIUAIIMM M PEAKIMH HWOHHOTO
oOMeHa;
COCTaBJISTh MOJHBIC U COKPAIICHHBIE HOHHBIC YPABHEHUS PEaKIIUN OOMCHA;
OTIPE/IEIISATH BO3MOKHOCTh MMPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa,
MIPOBOMTH PEAKIIUH, TIOATBEPKIAIOIINE KAYSCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;
OTIPEEIISATH OKUCIIUTENh U BOCCTAHOBUTEID;
COCTaBJIATh YPABHCHHS OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA,

e Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYCCKOM PEAKIUH;

® KJIacCH(PHUIMPOBATH XUMUYECCKHE PEAKIIUH TI0 PA3IMYHBIM ITPHU3HAKAM;

®  XapaKTepH30BaTh B3aUMOCBS3b MKy COCTABOM, CTPOSHUEM M CBOHCTBAMHU HEMETAJLIOB;

® OIICHWBATh BIMSHHEC XHMHYECKOTO 3arps3HCHUS OKPYXKAIOMICH Cpeabl Ha OpraHu3M
YEIIOBEKa;

® TPaMOTHO OOpAaIIaTHCS C BEIIECTBAMH B TIOBCETHEBHOM KU3HU

K koHuy oOyueHus B 9 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aThb

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

® PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IMOHATUN: XUMUYECKUN JJIEMEHT, aTOM, MOJIEKYJIA, UOH,
KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPHULIATEIILHOCTD,
CTEINEeHb OKHCIICHHS, XUMHUYECKas peaKkius, XUMUUECKas CBA3b, TEIUIOBOU 3((EeKT peakuuu, MoJb,
MOJISIPHBI 00BEM, pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, HJIEKTPOJIUTHUECKAs AMCCOLMAINS,
peaKku MOHHOTO OOMEHa, KaTajJu3aTop, XUMHUECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTUMbIE
peakyu, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE
U BOCCTaHOBJICHME, AJJIOTPONUs, aM(OTEepHOCTb, XUMHMUYECKas CBs3b (KOBaJCHTHas, HOHHas,
METaJUINYecKas), KpUCTAUIMYECKas pemETKa, KOppo3Usl METauIOB, CIUIABbl, CKOPOCTb
XUMHUYECKOHN peakLnu, nIpeneapHo gonycrtumas konuenrpanus [1/IK Bemecrtsa;

® WJITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHM M NMPUMEHATH OTHU IOHATHUS IIPU
ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

® ICTI0JIb30BAaTh XMMHUYECKYI0 CHMBOJMKY JJIi COCTaBieHUs (OpMyJd BEIIECTB M ypaBHEHH
XUMHYECKUX PEAKIIUI;

® OIIPE/CIIATh BAJICHTHOCTh U CTENEHb OKHUCIECHHUS XUMHYECKMX DJJIEMEHTOB B COCIMHEHMSAX
pPa3IMYHOIO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K ONPENEIEHHOMY KJacCy COCIWHEHHH 110
¢dopmynaM, BUJ XUMHUYECKON CBSI3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi) B HEOPraHMYECKUX
COEJIMHEHUSX, 3aps)l MOHA MO0 XHMMHYECKOH (opmyne, xapakTep cpelabl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COCANHEHUH, TUI KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

epackpbiBaTth cMbIcn [lepuommyeckoro 3akona JI. M. MenneneeBa M 1E€MOHCTPUPOBATH €O
MMOHMMAaHME: ONHUCHIBATh W XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnueckoil cucreMsl
XUMHUYECKHUX B3JIEMEHTOB: pa3inyaTh MOHATHSA «TJIaBHas moiarpynna (A-rpymnma)» U «11ododHas
noxarpynna (b-rpynma)», Manble u OonbIIMe MEPUOMAbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE
UMEIOTCS B TEPUOJUUYECKOW TaliMile, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsj sApa, oOliee YnuciIo IEKTPOHOB U paclpeiesieHue UX Mo
AJIEKTPOHHBIM CJI0SIM), OOBIICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COCIMHEHMH B Mpeeax MaJIbIX IEPUOJ0B U IVIABHBIX IOATPYIII ¢ YUETOM CTPOCHHUS UX aTOMOB;

e KJlacCU(UIMPOBATh XMMHUECKHE IJIEMEHThI, HEOpraHMYECKHE BEIeCTBA, XMMHUECKHE PeaKkuu (110
YHUCIYy M COCTAaBY YYacTBYIOUIMX B PEaKIMM BEIIECTB, MO TEIUIOBOMY 3((deKTy, M0 U3MEHEHHUIO
CTETIEHEN OKUCIIEHUS XUMHUYECKUX DJIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBaTh) OOLIMEe U cHeuu(puYeckue XUMHUYECKHE CBOWCTBA IPOCTBIX U
CJIOKHBIX BEILECTB, MOATBEPK/Iasi ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;
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® COCTaBIISATh YPAaBHEHUSI DJICKTPOIUTHUECKON AMCCOIMAIMM KHUCIOT, IeJo4Yel M cojeil, MoiHble U
COKpalIEHHbIE YpaBHEHHs peakiuil MOHHOrO OOMEHa, YpaBHEHMsS PEaKIUil, MOATBEP KIAIOLIUX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3M MEXY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

® PacCKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA MOCPEACTBOM COCTaBICHUS
ANIEKTPOHHOTO OallaHCa 3TUX PEaKIIUii;

® [IPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBHCUMOCTH OT MX CTPOCHHUS, BOSMOXKHOCTH INPOTCKAHUS
XUMHAYECKHUX TMPEBPALICHUN B PA3IHUHBIX YCIOBHSIX;

® BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MacCOBYIO JOJIIO
XMMHYECKOTO 3JIeMEeHTa 10 (opMysie COeIMHEHHUs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpe,
MPOBOUTH PACYETHI M0 YPABHCHUIO XUMHUYCCKON PEaKIni;

® COOMIOIaTh TpaBWJIA MOJB30BAaHHMS XMUMHUYECKOW IMOCYIoW M J1abopaTopHBIM 00OpYHOBaHUEM, a
TaKKe TpaBuia OOpaIlEeHHs] C BEHIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMH IO BBIMOJHEHUIO
1a00paTOPHBIX XUMHYECKHX OIBITOB IO IMOJYYCHUIO M COOHMPAHUIO Ta3000pa3HbIX BELICCTB
(aMMHaKa 1 yriaeKucioro rasa);

® [IPOBOJIUTh PEAKIUH, MTOATBEPIKIAIOIIIE KAaUeCTBEHHBIH COCTaB Pa3IMYHBIX BELICCTB: PACIO3HABAThH
ONBITHBIM MYTEM XJOPUA-, OpoMHUA-, WOAWUI-, KapOoHar-, ¢ocdar-, cuiIMKaT-, cyibdar-,
THIPOKCHI-HOHBI, KATHOHBI aMMOHUS M HOHBI M3YYE€HHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® IPUMEHSATh OCHOBHBIC ONEPAIMH MBICIUTEIBHON JEATEIBHOCTH — aHAIW3 W CHUHTE3, CPaBHEHHE,
00001IIcHNEe, CHCTEMATU3AIMIO0, BBISBICHUEC MPHUYMHHO-CIICACTBCHHBIX CBS3eH — UIA H3y4YCHUS
CBOMCTB BEUICCTB M XHMHYCCKHX pEaKIMi, €CTECTBEHHO-HAy4YHbIC METOJbl MO3HAHHS —
HaOJII0/ICHNE, U3MEPEHHE, MOJICITUPOBAHUE, IKCIIEPUMEHT (PEabHbIA 1 MBICIICHHBI).

Conep:xanue yueOHOro npeamera
I[TepBelii rog 06ydenus (8 kiacc)

ITepBoHayajibHbIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Tena u eewecmea. OcCHoBHbIe MemoOObl NO3HAHUA. HAONIOOeHUe, UMepeHue,
akcnepumenm. Pu3zndyeckue U XUMUYeckue siBieHus. Yucrtele BemiecTBa U cMecH. CrnocoObl pa3zieneHus
cmecedl. AToM. Mosekyna. XUMUYECKHH 3JI€MEeHT. 3HaKM XUMHUYECKHUX 3JIeMEeHTOB. IIpocTbie U cloXHbIe
BellecTBa. BaneHTHOCTb. 3akon nocmosmncmea cocmasa eeuwjecmea. Xumudeckue (opmynbsl. MHIEKCHI.
OTHOocuTeNnbHASE aTOMHAs U MOJIEKYJISIpHAst Macchl. MaccoBas 10J11 XMMHYECKOTO 2JIEMEHTA B COEUHEHHH.
3aKOH COXpaHEHHUsI Macchl BelleCTB. XuMmudeckue ypaBHeHUs. KoadpouuueHTsl. YcinoBus M NpPU3HAKU
MPOTEKaHUS XUMHUECKHUX peakiuii. Molb — eJMHHIIa KOJTMYecTBa BemecTBa. MomnsipHas Macca.

Kucaopon. Bonopon

Kucnopon — xumumueckuit sneMeHT M mpoctoe BemecTBo. Cocmag 6030yxa. Pusndeckue u
XUMHYECKHE CBOWCTBA Kucinopona. [lomyueHne u npumeHeHue kucinoponaa. Bomopon — XuMHYECKUH
2JIEMEHT U NPOCTOE BelecTBo. PU3NYECKUE U XUMHUYECKHE CBOICTBa Bojopoaa. Ilomyuenue Bogopona B
naboparopun. [lonyuenue 6odopooa 6 npomwviuiennocmu. Illpumenenue 6o0opooda. 3akoH ABOTAIPO.
Monsipublii 06beM ra3oB. KauecTBeHHBIE peakiMM Ha ra3ooOpa3Hble BellecTBa (KUCIOPOJ, BOAOPO.).
OO6beMHbIe OTHOILIEHUS Ta30B MIPU XUMUUECKHUX PEAKIIHSIX.

Bopna. PacTBops!

Booa 6 npupooe. Kpyeosopom 600wt 6 npupode. Dusuyeckue u Xumuueckue Ce0UCmea B00bl.
PactBopsl. Pacmeopumocmsb éewjecms 6 6ode. KoHneHTpanus pacTBopoB. MaccoBast 1071 paCTBOPEHHOTO
BElIECTBa B pacTBOpE.

OcHoOBHBIE KJIaCChl HEOPTAaHUYECKUX COeMHEeHM I

Oxkcuapl. Knaccudukarus. Homenknarypa. Qusuueckue ceoticmea okcudos. XUMUYECKUE CBONCTBA
okcuaoB. [lonyuenue u npumenenue oxcuoog. OcnoBanus. Kinaccuduxauusa. Homenknatypa. Qusuueckue
ceoticmea ocnosanuu. Ilonyuenue ocnoganuii. XMMAYECKHE CBOMCTBA OCHOBaHUM. Peakuysa HenTpanu3aiuu.
Kucnotsl. Knaccuduxauusa. Homenknatypa. Qusuueckue ceoticmea xucaom. llonyuenue u npumeHnerue
Kuciom. XUMHYECKHUE CBOMCTBa KHUCIOT. MHAMKaTopel. M3MeHeHre OKpacKu MHIUKATOPOB B Pa3IMYHBIX
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cpenax. Comu. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmsa coneii. [lonyuenue u npumenenue
coseti. XMMUYECKHE CBOMCTBA coslell. ['eHeTnueckas cBsi3b MEXKIy KJIacCaMU HEOPraHMYECKUX COEIMHEHUN.
IIpobrema 6e30nacrHo2o uUCNONBL30BAHUA BeWeCcm8 U XUMUUECKUX peakyuti 8 NOBCeOHEeB8HOU IHCUSHU.
Toxcuunvie, 2oprouue u 83pbl8OONAcHvle gewecmea. bvimosas xumuueckas epamomnocme.

Crtpoenue aroma. Ilepruoanyeckuii 3aK0OH M NMEePUOAUYECKAS CHCTEMA XUMHYECKHUX 3J€eMEHTOB
JI.LA. MenaeneeBa

CrtpoeHue aroma: sipo, sHeprerudeckuii yposenb. Cocmas adpa amoma: HPOMOHbL, HelumpoHbl.
Hzomonwi. Ilepuonnueckuit 3akon J[.MI. Menneneesa. Ilepuonnueckas cucreMa XMMHUYECKMX DJIEMEHTOB
JI.11. MenneneeBa. ®u3nueckuii CMbICIT aTOMHOTO (IOPSAKOBOr0) HOMEpa XUMHYECKOI0 3JIEMEHTa, HoMepa
TPYIIBl U TEpUoJa MepuoAndeckoil cucrteMbl. CTpoeHHE SHEPreTHYECKUX YpOBHEW aTOMOB mepBbix 20
XUMHUYECKHUX JJIEMEHTOB Imepuoauueckor cucremsl (.M. MenzaeneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB W UX COCJUWHEHUNM Ha OCHOBE MOJIOKEHUS B IMEPUOJAMYECKON
cucreme J[.1. MenneneeBa u ctpoenust aroma. 3uauenue [lepunoandeckoro 3akona JI.M1. Meneneena.

CtpoeHue BelecTB. XUMUYECKAasl CBSA3b

DnekmpoompuyamenbHOCMb AMOMO8 XUMUYecKux snemeHmos. KoBalleHTHass XMMHUYECKas CBS3b:
HETOJISIpHAs U TONsIpHast. [lonsamue 0 6000POOHOU C8a3U U ee GIUAHUU HA PU3UYeCKUe C8OUCMBA 8eujecms
Ha npumepe 600bi. VloHHAs CBA3b. MeTrayinyeckasi CBs3b. [uUnbl KPUCMALIUYECKUX Peuemor (amoMHas,
MONeKYIAPHAA, UOHHASA, MEeMAalIuyecKas). 3a8ucumocms @QU3UYECKUx Cceoucme eewecme om munda
KPUCTAILIUYECKOLL peulemKu.

XuMH4YecKue peakunu

Knaccudukanus XuMHUUECKUX peaklui Mo pa3jinyHbIM MPU3HAKAM: YUCIIY U COCTaBY UCXOIHBIX U
MOJTYYEHHBIX BEIIECTB; U3MEHEHUIO CTETICHEH OKUCIICHUSI aTOMOB XUMHUUYECKHUX 31eMeHTOB. CTerneHb
okucienus. OnpeeneHre CTeeHn OKUCICHHSI aTOMOB XUMUYECKHUX JIEMEHTOB B COSAMHECHMUSIX.
Oxucnurens. BocctanoButesnb. CylHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

Hemeranusl VII rpynn u ux coeguHeHust

["anorensl: pusmueckue U XUMU4eckrue cBoMcTBa. CoeTMHEHHS TaJIOTEHOB: XJIOPOBOIOPOI,
XJIOPOBOJOPOIHASI KUCIIOTA U €€ COJH.
Tunel pacueTHbIX 3a1a4:
1. Beiuucienne MaccoBOi JOTU XUMUYECKOTO dJIeMEeHTa Mo (popMysie COeTMHEHHUS.
2. Yemanosnenue npocmetiuteti popmyinsl 8euyecmsea no Macco8biM 00IAM XUMUYECKUX INEMEHMO8.
3. Beraucnenus mo XuMHUYECKUM ypaBHEHUSM KOJIUYECTBA, 00beMa, MacChl BEIIECTBA [0 KOIUYECTBY,
00BEMY, Macce peareHTOB WM MPOAYKTOB PEAKIIHH.
4. Pacuet MaccoBO# J0JIM PaCTBOPEHHOTO BEIIECTBA B paCTBOPE.
Tembl npakTHYecKux padoT:

1. JlabopaTopHoe 000pyI0BaHKE U TIpHEMBI oOpatienus ¢ HuM. [IpaBuiia 6e3omacHo pabOTHI B
XUMUYECKOH 1ab0paTOpHH.

2. OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIH.

3 [Ipu3Haky MpoTeKaHnss XMMUUYECKHUX PEAKIIUM.

4 [TonydyeHue KMCIO0pOJa U U3YYEHHE €TO CBOMCTB.

S. IlosnydyeHne Bonopoaa v U3y4E€HHUE €ET0 CBOWCTB.

6 [IpuroroBnenne pacTBOPOB € ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO BEILIECTBA.

7. Pemenne skcnepuMeHTANbHBIX 3agad MO0 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHUX
COCIMHEHUI.

Bropoii rox o0yuenus (9 kiacc)

BemecTBo 1 XUuMHUYeCKasi peaKkius

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux syemeHToB J[. M. Menpaeneesa.
Crpoenue aTtomMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHM CBOMCTB XUMHUYECKHUX JJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kalus, KaJIblHs U UX COCTMHEHUN B COOTBETCTBHUU C MOJOKEHHUEM 31eMeHTOB B [leproanueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMMHUYECKON CBA3U. THUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKOM CBSI3H.
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Knaccupukanuss m HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKHE CBOICTBAa BEIIECTB,
OTHOCSIIIMUXCS K PAa3JIMYHBIM KJlacCaM HEOPraHMYECKUX COECIUHEHHM, FeHETUYECKas CBS3b HEOPraHMYECKHUX
BELIECTB.

Knaccupukanus XuMHUYECKHMX peakUud [0 pa3iMyHbIM IpU3HaKaMm (IO YUCIYy U COCTaBY
YYaCTBYIOLIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3((}eKTy, Mo H3MEHEHHIO CTENEHEeW OKUCICHUS
XUMHYECKHUX DJEMEHTOB, IO OOpAaTUMOCTH, IO YYaCTHUIO KaTalMu3aTtopa). DK30- M DHIAOTCPMUUYCCKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[Tonsatue o ckopoctu xumuuecko peakuuu. IlonsaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHsTME O TOMOreHHBIX M TreTeporeHHbIx peakuusax. Ilonsrue o xaramuse. Ilonstue o
XMMHUYECKOM paBHOBecUU. DakKToOpbl, BIUAIOLUIME HAa CKOPOCTh XUMHYECKONW pEaKUMU U I0JI0KEHHE
XMMHYECKOTO PABHOBECHS.

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE peakuumy, DIIEKTPOHHBIN OanaHc OKHUCJIUTEIIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBle€HUE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLUN C
HCII0JIb30BAaHNEM METO/Ia 3JIEKTPOHHOT0 OajaHca.

Teopust 2MEKTPOIUTUYECKON IUCCOLMALMUA. DJIEKTPOJMTHI U HENIEKTPOJINTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMAnUU BELIECTB C PA3IWYHBIMU BHJAMU XUMUYECKOH CBs3U. CTENEHb AMCCOLMALMM.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOmeHa. VYcinoBUS NPOTEKaHUs peakUuid HMOHHOIO OOMEHa, IIOJIHbIE U
COKpalIEHHbIE HOHHBIE YpaBHEHMsI peakunii. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE NPEACTABICHUN
00 31eKTpoauTHYECKON Aucconnanuy. KauecTBeHHbIe peakiuy Ha HOHbI. [IoHATHE 0 THApOIN3E CONeH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAIOB U
HeMeTaluioB (rpadura M ajMasa), CIOXKHBIX BEIIECTB (XJOpHJa HATpHs), UCCIIEAOBAaHHE 3aBUCHUMOCTH
CKOPOCTM  XMMHYECKOH  peakuMu OT  BO3JCHCTBHA  pa3iMyHbIX  (aKTOpPOB,  HCCIEI0BaHHE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECCa JUCCOLUALUN KUCIOT, 1IEI04Yel U coyiel (BO3MOKHO
HCIOJIb30BaHNUE BUJIEO MATE€pPUANIOB), MPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOMIMX MPHU3HAKUA IPOTEKAHUS
peakumii MOHHOro oOmeHa (oOpa3oBaHME oOcajKa, BBIJEJIEHHE TIa3a, OOpa3oBaHHE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (rOpeHue, peakuuu
pas3loKeHus, COeIMHEHU ), paclioO3HaBaHUE HEOPTaHUYECKUX BEIECTB C TIOMOIIbIO0 KAYECTBEHHBIX pPeaKLuit
Ha MOHBI, peIlIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeIMHEHUSA

OOmast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE CTENEeHU
okucneHus. CTpoeHue U Gpu3n4ecKue CBOMCTBA MPOCTHIX BEUIECTB — IaJJOTeHOB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xJiopa (B3aUMOJEICTBHE C MeTajlllaMH, HeMeTajulaMu, mienodaMu). XsopoBoaopon. CosnsiHas
KHCIIOTa, XMMHMYECKHE CBOICTBa, IONy4YeHHE, NpuMeHeHue. JlelicTBUe XJiopa U XJIOPOBOJAOpOAa Ha
OpraHM3M uesoBeKa. BaxkHele XJI0pUabl U UX HaXOKIEHHUE B IPUPOJE.

OOmast xapaktepucTuka 3yeMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHHe U (PU3UYECKUE CBOICTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEpHI.
AnnoTpornHble MOAU(UKAIIMKM KUCIOPOoJa U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢usnyeckue u XUMu4eckue cBoicTBa. OKCHIBI cepbl Kak NMPEICTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas
KHUCJIOTa, (U3MYECKHEe M XHMHYECKHe CBoicTBa (0oOmIMe Kak MpeiCTaBUTENs Kiacca KHUCIOT |
crenuduueckre). XuMHUUECKHE peaklinu, JIeKallle B OCHOBE MPOMBIIUIEHHOTO CI0c00a MoJIydeHus CepHOn
kucnothl. [Ipumenenue cepHoit kuciaoTel. Colu cepHOM KUCIOThI, KAUECTBEHHAs PEaKIIHs Ha CyJb(aT-HOoH.
HaxoxnaeHue ceppl M €€ COEIMHEHUN B NpuUpofe. XHMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpesl
COCMHEHUSMH cepbl (KUCIOTHBIE JOXIW, 3arps3HEeHHe BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLECHUSI.

OO6mrast xapakTepucThKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTEIIEHH OKHUCJIEHHUS. A30T, paclpoCTpaHEeHHE B MpHUpPOJAe, (PHU3MUECKHEe M XMMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (U3NYECKHMEe M XHMHUYECKHE CBOMICTBA, IOJNy4YeHHE WU
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npuMmenenne. Conmu aMMOHUS, WX (PU3MUECKHE W XMMHUYECKHE CBOWCTBA, NMpuMeHeHue. KadecTBeHHas
peaknys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOoJy4YeHHue, (PU3UYEeCKHe M XUMHUUYECKHUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcmonb3oBaHWe HUTPATOB U coJiei
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yH0oOpeHuil. XuMHYECKOe 3arpsi3HEHUE OKpYKalollel cpeabl
COCIMHEHUSAMHU a30Ta (KHUCIOTHBIC JOXKIHW, 3arps3HCHHE BO3JyXa, NOYBBEI W BOM0oEéMOB). dDocdop,
ainmotpornHbie Mogudukanuu (ocdopa, duznyeckue M xummyeckue cpoiictBa. Okcun docdopa (V) u
dbochoprHas kuciora, (HU3NYECKUEC W XMUMHYECKHE CBOWCTBa, mojydeHwe. Mcmomb3oBanue QocdartoB B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.

OOmast xapakTepucTuka 3yeMeHTOB [VA-rpynmnsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCIICHUS. YTJEepOJl, aJUIOTPOIIHbIE MOAM(HKAIINY, PACTIPOCTPaHEHUE B IPUpPOe, GU3UIECKUE U
XUMHUecKue cBoiicTtBa. Ancop6uus. Kpyrosopot yriaepoaa B npupoje. OKcuasl yriepoja, ux (pusndeckue
U XUMHYECKHE CBOWCTBA, JCICTBHE Ha >KMBBIC OPraHU3MbI, MMOJIYYEHHE M MpPUMEHEHHE. DKOJIOrHYecKue
npobnemMbl, cBA3aHHbIE ¢ okcugoM yriepoaa (IV), rumoresa rno0agbHOrO TMOTEIUICHUS KIMMATa,
MApHUKOBBIN 2P eKT. YToIbHasS KUCIOTA U €€ CONU, NX (PU3UIECKNE M XUMHUYECKHE CBOMCTBA, MOITYYCHUE U
npuMmenenue. KadectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEJIUIIMHE,
MIPOMBIIIIJICHHOCTH U CEJIHCKOM XO35HCTBE.

[lepBoHauYaIbHBIEC TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSIX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, ATaHOJ, [JIMLEPUH, YKCYCHas KuciaoTa). [IpupoaHble HCTOYHUKYU YIiIeBOJOPOIOB (Yrob,
NPUPOAHBIN Ta3, HedTh), MPOAYKTHl UX MepepadoTku (OEH3MH), UX POJib B OBITY U MPOMBIILICHHOCTH.
[TonsTre 0 OMOMOTMYECKH BAaXKHBIX BEIIECTBAX: KUPAX, OTKaxX, YIIEeBOAAX — U UX POJIM B KU3HH YEIOBEKA.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNYECKUX COCTUHEHHA.

Kpemunii, ero ¢usnvyeckne M XUMHYECKHE CBOWCTBA, MOJydyeHHEe W mnpuMmeHeHue. CoenuHeHHs
KpeMmHus B pupojie. O6mue npeacrapineHus: 06 okcune kpemuus (IV) u kpemuueBoit kucnore. CHIIMKATHI,
WX UCIOIB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHEWIINe CTpOUTENbHbIE MaTepualbl: KepaMHuKa,
CTEKJIO, IIEMEHT, OCTOH, jkese300eToH. [IpobieMbl 6€3011acHOTO HCIIOB30BAHMS CTPOUTEIHHBIX MATEPHAIIOB
B TTOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYeCKUX BEIIEeCTB, CBOWCTB COJISHOW KHUCIOTBI, IPOBEICHHE
KaueCTBEHHBIX PEAKIIMI Ha XJIOPHUA-UOHBI U HAOIIOIEHUE TIPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAXKAIOIIHE
dbusnveckne W XUMHUYECKHE CBOWCTBA TaJlOrCHOB W WX COEAMHEHWH (BO3MOXKHO WCIOJIb30BAHUE
BHJIEOMATEPHAIOB), O3HAKOMJICHHE C 0o0OpaslamMu XJOPHAOB (TajJOoTreHUJIOB), O3HAKOMJIEHHWE C O0pa3laMu
ceppl M €€ COEAMHEHUSMH (BO3MOXKHO HCIOJb30BAHUE BHJEOMATEpHAloB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa NOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOWM KHCIOTHI, HM3YYEHHE XUMHUYECKHX
CBOMCTB pa30aBIE€HHOW CEpHOW KHUCIIOTHI, IMPOBEIECHUE KAueCTBEHHOW peaklMu Ha CylbpaT-UOH H
HabJto/IeHNe TMpU3HaKa €€ MPOTEeKaHus, O3HAKOMJIEHHE C (PU3NYECKUMH CBOWCTBaMU a30Ta, (hocdopa U ux
COeIMHEHUI (BO3MOXKHO UCIOJIb30BaHUE BHJIEOMATepHaNlOB), oOpa3laMd a30THBIX U (POChOPHBIX
yaoOpeHuii, moiyueHue, coOupaHue, pacrlo3HaBaHHE W H3YYE€HHE CBOMCTB aMMUaka, NpOBeJCHHE
Ka4eCTBEHHBIX pPEaKIWii Ha WOH aMMOHHMA M ¢ochaT-HOH W H3yYEeHHE NPU3HAKOB WX TNPOTEKaHUS,
B3alMOJICIICTBIE KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HM3yYE€HUE MOJIeJe KPUCTAJUIMYECKUX pemEToK anMasza, rpaduta, QysuiepeHa,
O3HAKOMJIEHHE C MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MIPOTUBOTa3a, MoJy4YeHne, COOMpaHne, paclio3HaBaHUE U U3yYEHHE CBOWCTB YIJIEKHCIIOTO ra3a, IpOBeIeHHE
Ka4eCTBEHHBIX peaKknuii Ha KapOOHAT ¥ CHIMKAT-UOHBI W W3YYEeHHE TMPH3HAKOB WX NPOTEKaHUS,
O3HAKOMIJICHHE C MPOAYKIHMEH CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE JKCIEPUMEHTANBHBIX 3a7ad I10
TeMe «BakHele HeMeTalbl U UX COSAMHECHUS.

MeTajlibl M MX COEIMHEHUS

OOmiast XapakTepUCTHKa XHMHUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHHMH WX IIOJIOKEHUS B
[Tepuonuueckoit cucteme xumuyeckux snemeHToB [I. M. MenneneeBa u ctpoenus atomoB. CTpoeHHe
MeTaJioB. MeTamudeckas CBsI3b U METAUTUYECKasl KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMUICCKUHN Psif
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HanpsDKeHui MetayuioB. Pu3nyeckue M XMMHUYECKUe CBoicTBa MeramioB. OOmme crocoObl MOTyYeHHS
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YYT'yH, JIOpaJIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTamibl: noJjioxkeHue B Ilepuomnueckoil cucreme XuUMHUYEeCKUX diemMeHtoB J[. M.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoXkJeHue B mpupoie. dusnueckue u XMMHUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIbl U TUAPOKCUJIBI HATpUs U Kanus. [IpuMeHeHre mieIoYHbIX METAIIOB U
UX COEOUHEHUMN.

[[lenouHO3eMENbHBIE METAJUIBl MAarHUuil M KajdblMil: mojoxkeHue B Ilepuogumueckoil cucreme
xuMmuueckux 3emeHToB . . MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOKJIeHUE B npupoae. duznueckue u
XUMHUYECKHUE CBOMCTBA MarHusl W Kaiblus. BaxHelmune coeAMHEHUsT Kanblusl (OKCHUJI, TUIPOKCHUJ, COJIN).
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunnii: nojoxenue B Ilepuonnueckort cucteme xumuueckux anemeHtoB . M. Menpgeneesa,
CTPOCHHE aTOMa, HaxOXKICHHE B mpupoje. Ou3ndeckne U XMMHUYECKHE CBOWCTBA alfOMUHUSA. AMPOTEpHBIC
CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepumonuueckoin cucreme xumuueckux syemeHtoB J[. M. Menneneesa,
CTPOEHHUE aToMa, HaxoxkjaeHue B mnpuponae. dusnueckue M XUMUYECKHE CBoMcTBa xkene3a. OKCuipbl,
ruapokcuabl v conu xenesa (I11) u xenesza (11I), ux cocras, cBoiicTBa U Moyy4eHuUe.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMH METa/lIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3Y4YCHHE
pEe3yNbTaTOB KOPPO3UU METAUIOB  (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJA KaJbI[Ms M HATPUS C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIIECCA TOPEHUS JKeJle3a B KUCIOpOoAe (BO3MOXKHO UCTIOIb30BAHNE
BUJICOMATEPHANIOB), TMPU3HAKOB MPOTEKaHHUS KAaYeCTBEHHBIX pEaKklIUid Ha HOHBI: MarHHs, KaJbIIHs,
amroMuHus, 1wHKa, ckeneza (II) wm keneza (III), memm (II), HaGmrogeHWE W ONMHMCAHHWE IIPOLIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HaTpUs, KaJlisi U KaJIbIUs (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
uccienoBaHue aM(OTEpHBIX CBOWCTB THUIAPOKCHAA ATIOMHUHMS W THUIPOKCHUIA IIMHKA, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHele MeTallibl U UX COSIUHEHUS.

XuMus M OKpy:KamoLmas cpeaa

BemectBa 1 MaTepuasibl B OBCEIHEBHOM >KM3HU YeJIOBEKa. be3omacHoe UCIOIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIb Npyu XMMUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpebl (MpeenbHas T0mycTUMas KOHIICHTPAIHs BEIIeCTB,
nanee — [1J1K). Poib XxuMuu B pelieHH# SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MaTEPHATIBI).

Meostcnpeomemnuwie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M NMpH M3YYEHHMM XMMHU B 9 Kiacce OCYIIECTBISETCS 4epe3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTSL OTJIETBHBIX TIPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJN3, CHHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOIIOEHUE, SKCICPUMEHT, MOJACTUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

dusnka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TOMBI, PaTuOaKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKHUI 3apsi/i, TPOBOJHUKH, TIOTYIIPOBOAHUKH, AUIICKTPUKH, (DOTOIIEMEHT, BEIIECTRO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTANINYECKas penéTka,
CIUIaBbI, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3IBI,
CoHize.

buonorus:  ¢orocuHTes, nbixaHue, Ouocdepa, IKOcHCTeMa, MHUHEpaJbHbIE  yIO0OpeHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.
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I'eorpadus: armochepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOTIaEMbIe, TOILUINBO,

BOJIHBIE PECYPCHI.
Tembl npakTHYeCKUX padoT:

No 1. Pemrenue skcniepuMeHTaIbHBIX 3a/1a4 10 TeMe. Teopust 2IeKTPOTMTUYECKONW TUCCOLIMAIIH.

Ne 2. TTonmyuenue constHOW KMCIIOThI, U3y4EHHE €€ CBOMCTB.
No 3. [TonyueHne aMmMHuaKka, U3y4eHUE €ro CBOMCTB.

Ne 4. TTonyuenue yriekucioro raza. KauecrBeHHast peakius Ha KapOOHaT-HOH.

No 5. PemreHue skcnepuMeHTalbHBIX 3a/1a4 1o Teme «Hemeramib.
Ne 6. )K€ctkocTh BOABI M METOABI €€ YCTPAHEHUS.
No 7. PelieHue 3KCepUMEHTANIBHBIX 3a/1a4 10 TeMe «MeTauibl».

TemaTn4ueckoe NJIAHUPOBAHHE
1 rox o0y4yenus (8 kiacc)

Ne Conepxanue yueOHOro Marepuaia. Copepxanue Bocnutanust | Kou-
¢ yuerom PIIB. BO
4acoB
1 [IepBoHaYaJIbHBIE XUMUYECKHE ITOHATHUS Cwm. IIpunosxenue Ne 1 23
2 Boga. PacTBopbl. 6
3 Kucnopon. 10
4 OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COEIMHEHUM. 12
5 Crtpoenue aroma. Ilepuogmueckuii 3aKOH M MEpPHOIUYECKAs 4
cucteMa xuMudeckux snemenToB (.M. Mennaeneena
6 CrtpoeHnue BeniecTB. XMMHUYECKast CBSI3b 3
7 XHWMHYECKUE PEAKIUH. 6
8 Bogopon. 2
9 Hewmerannst VII rpynnel u ux coenuueHus 2
KonTposb 4
3anaun moayns «IIIKoabHBIN ypoKk» ‘ Copepxanue Bocnutanus B PITYII
[Tpunoxenue 1
ITorATHIHEBIH armapar mnsa | XuMusg, XUMHYECKHMe 3HaHHS KaK OCHOBa IS OCBOCHHUS
BOCIIUTaHUs CpeJCTBAMM TIpeaMeTa, | (hyHIaMeHTalbHbIX €CTECTBEHHOHAY4YHBIX 3HAHUH O CBOMCTBax
MIPUBJICYCHHE BHUMAaHUs K | OKpYXalIlero Mupa, Tak M i1 MHTEUIEKTYalbHOIO H
LIEHHOCTHOMY aCHEKTy M3y4aeMbIX | HPAaBCTBEHHOI'O COBEPLICHCTBOBAHMS OOYUYaIOIIUXCS.
SIBJICHUI
2 roa o0yuenus (9 kiaacc)
Copaepxanue KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne BOCIIMTAHMA C (uu¢posbIe)
pa3aesioB U TeM
n/n yuerom PIIB Bcero KP np oOpa3oBaTe/ibHbIEC
NPOrpaMMmsblI
pecypcsbl
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peaKuu
[ToBTOpEHME U Cwm.
11 yrnybnenue 3nanmii | 1Iprnoxenue No 5 N Bubnuoteka 1JOK
' OCHOBHBIX Pa3/IEJI0B 1 https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca Cn.
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1.2

1.3

Uroro no pasneny

OcHOBHBIE IIpunoxenue Ne
3aKOHOMEPHOCTH 2
XUMHYECKHX

peakuuii

DNeKTpoNUTHYECKAs

JUCCOLIAITHSI.

XUMHUECKHE

peakuuu B

pacTBopax

17

Pazgen 2. HeMeTaJIbI M UX COCAUHEHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

2.1

Oo6mas Cwm.
ITpunoxenne Ne
1
Cwm.

[Ipunoxenue Ne
rpynisl. ["anoressr 2

XapaKTEePUCTHKA
XUMHUNYCCKUX
snemeuToB VIIA-

2.2

OO6mas
XapaKTEePUCTHKA
XUMHUYECKUX
anemeHToB VIA-
rpynibl. Cepa u eé
COETUHEHUS

2.3

2.4

Hroro no pazneny

O61mmas
XapaKTepUCTHKA
XUMHYECKHX
a51eMeHTOB VA-
rpynmnsl. A3oT,
dochop u ux
COEUHEHUS
O61mmas
XapaKTepUCTHKA
XUMHYECKHUX
aseMeHToB |VA-
IPYIIBL. YTIEPOa U
KPEMHHI U UX
COETUHEHUS

25

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTasIbl M X COCTUHEHU S

3.1

3.2

OO01me cBoMCcTBa CwMm.
METAJIJIOB [Tpunoxenune Ne
1
Baxneiimme Cwm.
[Ipunoxenue Ne
2

METaJUIbI U UX
COETUHEHUSI

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo0.ru/7f41a636
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Hroro no pazneny

20

Pa3znea 4. Xumus 4 OKpysKamomas cpeaa

BemecTtBa n
4.1

MaTcepuraibl B J)KU3HU
YCJIO0BCKa

Hroro no pazneny

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

68

3anaun moayis «LIKoabHBIH ypoKk»

Coneprxanue Bocriutanusi B PITYTI

[Ipunoxenue 1

[TonsTHIHBIN anmnapar i | XUMHYeCKHe 3HaHMs, KaKk He0OXOAUMBIE YCIOBUS Ul CO3JaHUs Y
BOCIIMTaHUS CPEACTBAMM TPEAMCTA, | oQyyaroluXcsl MPEACTAaBICHUH O poJid XHMHUU B PELICHUU
TIpUBJICICHHC BHUMAaHMS K| COBpeMEHHBIX ~ CBIPBEBBIX, OJHEPrETHYECKHMX, OKOJOIHYECKHMX,
LIECHHOCTHOMY aCIIEKTy H3Yy4aeMbIX
. MPOAOBOJIBCTBEHHBIX M MEAWIUHCKUX Tpo0ieM. XHUMHUYECKOe

SIBJICHUI

o0pa3oBaHMe KaK BayKHEHIIEEe YCIOBHE IKOJIOTHUECKH TPAMOTHOTO,

0€30MaCHOTO MOBE/ICHUS YEIIOBEKA.

ITpunoxenue 2

IIpumeHeHue Ha ypoke | Temsl Uit TUCKycCHil B paMKax ypoKa.
MHTEPAKTUBHBIX (QopM paboThl ¢
00yualomuMuUcs, CTUMyIUpyomux | [104eMy a30T Ha3hIBAlOT B OJHHUX CIIydasX dJIEMEHTOM BOWHBI, a B
ITO3HABATEJIBHYIO MOTHBAILIMIO | IPYTUX — 3JIEMEHTOM XKM3HU U MUpa?
o0yyJaromuxcs, MHULUUPOBAaHUE
o0Cy)aeHus, BbICKa3bIBaHus | Kak BeI oTHOcuTeCh K BhIcKasbiBaHuo J[.M1.Menneneesa «Hedts —
OOy4aroIMMKUCA ~ CBOETO  MHEHHS, | He TOIUIMBO. TOMUTH MOXKHO M aCCUTHAIIMSIMED

BI)Ipa6OTKI/I CBOCT'O OTHOIICHNA.
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