Pa6ouas nmporpamma yueonoro npeamera (najnee — PITYII) «Xumus Ha ypoBHEe OCHOBHOT'0 0011ero 00pa3oBaHusl COCTABJIEHA B COOTBETCTBHUH C:

1. ®eaepajbHBIM rocyIapcTBeHHbIM 00pa30BaTeJbHBIM CTAHAAPTOMOCHOBHOIO 001Iero odpa3oBaHus, yTBepxaeHHoro Ilpmkazom MuHHCTEepcTBa mpocBenieHns Poccuiickoii
Oeneparmm ot 31.05.2021 Ne 287 "O6 yrBepkaeHIH (enepaTbHOro TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa OCHOBHOTO 0011ero odpa3oBaHus"

2. IlpumepHoii pa6oueii mporpaMMoii OCHOBHOTO 001Iero odpa3zoBanust «Xumus» (s 8-9 KijaccoB 00pa3oBaTeIbHBIX OPraHM3aNuii), ogo0peHa pemeHneM (eaepanbHOro
y4eOHO-METOIMUSCKOr0 00BETUHECHHUS TI0 00IIeMy 00pa3oBaHum0, IpoTokoa 3/21 ot 27.09.2021 r.;

3. Paboueii nporpaMMbl BOCIIMTaHUS, yTBEPXKICHHOW prKa3oM ruMHazun Ne 127/01-04 ot 16.08.2021.

Ha n3yuenne yueOHoro npeamera «XuMus» B 8 — 9X Kilaccax OTBOAMTCS IO 2 yaca B Hezemro (66 yacoB B roj, 132 vaca 3a 1Ba roza).

Peanuzanus pabodeli mporpaMMbl OCYIIECTBISIETCS C UCIIOIB30BaHUEM Y4€0OHO-METOANYECKOT0 KOMIUIEKTa!

1.yueOHuK «Xumus» st 8 kinacca, aBTopsl Pymsutuc I'.E., ®enpaman O.I'., uznarensctBo Mocksa, [Ipocsemienue, 2022 rox;

2.yuebHuK «Xumus» i 9 xiacca, aBTopsl Pymuruc I'.E., ®enpaman ©.I'., m3patensctBo Mocksa, [Ipocsemenne, 2022 rox;

(BxuroueHs! B DenepaibHBIA NepeueHb yd4eOHUKOB, IOMYIICHHBIX K HCIOJIB30BAHHUIO NPH PEATH3ANNH HMCEIOIMIMX TOCYJapCTBCHHYIO aKKPEIUTAIMIO MPOrpaMM CPEIHEro oOIiero
00pa30BaHUs OpraHU3aNUsIMH, OCYIICCTBISFOIINME 00pa30BaTENbHYIO ICATSIFHOCTD, YTBEPKICHHBIH puKkazoM MuHnpocsemeHust Poccrm ot 20 mast 2020 Ne 254, ¢ n3MeHeHHAMH,
BHECCHHBIMHU TIprKkazoM Ne 766 ot 23 nexabps 2020 roma, n3MeHeHns B mpuka3 254 (mpuka3 Ne766 ot 23.12.2020, 3apeructpupoas 2.03.2021 Ne 62645).

INITAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI HPEIMETA «XUMMA»
JIMIHOCTHBIE PE3YJIbTATDbI

JInmaHOCTHBIC PE3yJabTaTbl OCBOCHUA MNPOrpaMMbl OCHOBHOI'O 06]].[61"0 O6paSOBaHI/IH JOCTUIalOTCA B XOJIE€ 06yqu1/I$[ XUMHHU B CJIHHCTBC yqe6H0ﬁ M BOCIHUTATCIIFHON NEATCIbHOCTH
Opl"aHI/ISaHI/II/I B COOTBCTCTBHUHU C TPAAUITUOHHBIMHA pOCCHﬁCKHMH COLMOKYJIbTYPHBIMHU U NYXOBHO-HPABCTBEHHBIMU HECHHOCTAMU, IIPUHATBIMU B O6H_[€CTBC IpaBUJIaMu U HOpMaMU IMMOBEACHUA U
CHOCO6CTByIOT nponeccaMm CaMOIIO3HaHUA, CAMOPA3BUTHUA U COLIMATIN3allnn 06y‘IaIOH.II/IXC$I..HI/I‘IHOCTHBI€ PE3YAbTATBI OTPAKAKOT C(I)OpMI/IpOBaHHOCTL, B TOM 4YHCJIC B HaCTH:



IaTpuoTHyecKoro BOCHUTAHUSA

1) HMEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHUYECKOMY M HAYYHOMY HACIICAHIO, TIOHUMAaHWs 3HAYCHHS XHMHUYCCKOW HAayKH B JKU3HH COBPEMEHHOTO OOIICCTBA,
CIOCOOHOCTH BJIaIETh JOCTOBEPHOH MH(OpPMALME! O MEePEaOBBIX JOCTIKEHUAX M OTKPBITUSIX MUPOBOW M OTEYECTBEHHOM XMMHHM, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpOMCTBE
MHpa U 00LIeCTBa;

I'paxknanckoro BocnuTanusi

2) mNpeiCTaBlICHHS O COLUAJIBHBIX HOpPMax M TPaBHIaX MEXJIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHHUKAaTHBHOH KOMIICTEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4yeOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKOH W JpPYrMX BUAAX AEATEIBHOCTH,; T'OTOBHOCTM K Pa3HO-00pa3HOM COBMECTHOHM MAEATEIbHOCTH NPH BBHINOJHEHHHM YYEOHBIX, MO3HABATEJbHBIX 337ad,
BBIIIOJTHEHUH XUMHYECKHUX SKCIIEPUMEHTOB, CO3[[aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHMs K B3aWMOIIOHMMAaHHIO M B3aMMOIIOMOIIM B IPOIECCE ITOH y4eOHOW AesSTEeIbHOCTH; FOTOBHOCTH
OIIGHUBATh CBOE MOBECHHUE U IMOCTYIIKM CBOMX TOBAPHINEH C MO3UIINK HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM OCO3HAHMUSI MTOCIICICTBIH MOCTYIIKOB;

LeHHOCTH HAYYHOT0 MO3HAHMA

3) MHPOBO33pPEHUYECCKHUX MPEICTABICHUN O BEHICCTBE M XHMHUYECKOW pPEaKIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BHUTHS HAyKH M COCTABILIONIMX OCHOBY ISl MOHUMAHHUS
CYITHOCTH HAyYHON KapTWHBI MHUpA; IPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BHUTHS IPHPOJBI, B3aUMOCBA3IX YeJIOBEKa C MPUPOTHONW CPEIOi, O PO XUMHUH B IMTO3HAHUH ITHX
3aKOHOMEPHOCTEH;

4) mo3HaBaTEIFHBIX MOTHBOB, HATIPABJICHHBIX HA TOTyYCHUE HOBBIX 3HAHUH IT0 XMMHH, HEOOXOAUMBIX IS OOBSICHEHUS HaOIF0JaeMbIX IIPOLIECCOB U SBIICHUM;

5) mo3HaBaTeNnbHOM, MHOOPMALMOHHOW M YHUTATENLCKOW KYJBTYPHI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIBbHOW PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JINTEPATYPO, JOCTYIHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOyUEHHUIO M MO3HAHUIO, JH0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOPa30BaHMIO, IPOEKTHOW M HCCIIENOBATENbCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaINpaBJIeHHOCTH U YPOBHsI 00y4YEHUsI B AabHEHIIIEM;

®opMupoBaHus KYJbTYPHI 310POBbS

7) oco3HaHMS IIEHHOCTU XM3HM, OTBETCTBEHHOTO OTHOLICHHSI K CBOEMY 3/0POBBIO, YCTAaHOBKM Ha 37I0POBBIM 00pa3 JKU3HU, OCO3HAHUS IMOCICACTBHM M HENPHUSATHS BPEIHBIX IPUBBIYCK
(ynotpeOIieHusI aIKOToJIsl, HAPKOTHKOB, KyPEeHHUs), HEOOXO0AUMOCTH COOJFOICHUS MIPaBHII 0€30IIaCHOCTH ITPH OOPAIICHUN C XMMUYECKIMH BEIECTBAMH B OBITY U pealbHON JKU3HHU;

TpyAaoBOro BOCHIMTAHUSA

8) mHTEepeca K MPaKTUIECKOMY H3YUEHHUIO HpodeccHil W Tpyda pa3IMdHOTO pPOJa, YBaXKEHHE K TPYAYy M pe3yibTaTaM TPYIOBOH JEATSIEHOCTH, B TOM YHCIE Ha OCHOBE NPHMCHCHHS
MPEeIMETHBIX 3HAHUU TI0 XMMHUH, OCO3HAHHOTO BEIOOpa MHIMBHIYaTbHOM TPACKTOPUHU MPOIOIDKEHUS 00pa30BaHUA € YUYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBECHHBIX
HHTEPECOB U MOTPEOHOCTEH; YCIEITHOH MPpodecCHOHATBHOM IEATETFHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHUH; TOTOBHOCTH aJallTHPOBATHCS B MPOodec CHOHATIBHOI cpe/e;

IKOJOrM4eCKOro BOCIIUTAHUS

9) sKonornuecKy 1eaecooOpa3HOro OTHOMIEHUS! K MPUPOJE KAK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYyIEeCTBOBaHUS, MOHUMAHUS IIEHHOCTH 3JI0POBOTO M 0€30macHOro odpasa >KU3HH,
OTBETCTBEHHOT'O OTHOLICHMSA K COOCTBEHHOMY (DM3NYECKOMY M NCUXHYECKOMY 3/0POBBIO, OCO3HAHHS I[EHHOCTH COOJIOACHUS MPaBHiI 0€301MacHOr0 MOBEACHUS MU paboTe ¢ BEIeCTBaMH, a
TaK)X€ B CUTYallUsIX, YTPOKAIOLIUX 310POBBIO U KHU3HU JIIOJIEH;

10) cmocoGHOCTH NMPHUMEHATH 3HAHUS, MOJIydaeMble NPU W3YUYEHHHM XUMHHM, U PEIIeHHs 3a/1ad, CBSA3aHHBIX C OKPY)KAIOIIeH NMPHPOTHON Cpenod, TMOBBIIICHHS YPOBHS 3KOJOTMYECKON
KyJIbTYpHl, OCO3HAHUS ITT00ATHHOTO XapaKTepa 3KOJIOTHIECKHUX NMPOoOJIeM U MyTel MX peIIeHus MOCPEACTBOM METOA0B XUMHUH;

11) 9KOIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS M B II03HABATEIHLHON, KOMMYHHUKATHBHOM U COIMANIBHOMN IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI
MertamnpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS 00pa30BaTEIBHON MIPOTPAMMEI IT0 XMMHH OTPaXKaroT OBJIaICHHE YHUBEPCATIHHBIMH ITO3HABATEIbHBIMA ACHCTBISIMH, B TOM YHCIIE:

Ba3oBbIMH JIOTHYEeCKHMU 1CHCTBHAMH

1) yMeHHEM HCIIOIb30BaTh NPHUEMBI JIOTHYECKOTO MBIIIIIEHHS P OCBOCHNH 3HAHHWI: PACKPBIBATh CMBICT XUMUYECKUX ITOHATHH (BBIIENATh UX XapaKTepHbIe IPU3HAKHY, YCTaHABINBATh
B3aUMO-CBSI3b C APYTMMH MOHSATHSAMHM), UCTIOJIL30BATh MOHATHS JUIS OOBSCHEHHS OTAEIBHBIX (JaKTOB M SIBIICHUH; BEIOUPATh OCHOBAHMS M KPUTEPUH JUIS KJIAaCCU(HUKALUN XUMHUYECKHUX BEILECTB
1 XMMUYECKHX PEaKILUii; yCTaHaBINBATh NPUUMHHO-CIICICTBEHHBIE CBSI3U MEXIY 0OBEKTaMH N3yUYEHUS; CTPOUTDH JJOTUUECKHE PacCyKACHHS (MHAYKTHBHbBIC, 1€AYKTHBHBIE, 10 aHAJIOTHH);
JleN1aTh BBIBOJIBI U 3aKJIIOUECHHUS;

2) yMeHHeM NPUMEHSThH B IIPOIIecce MO3HAHMS HOHATHA (TIPEAMETHBIE H METaIllPEeIMETHBIC), CHMBOJIYECKHE (3HAKOBBIE) MOIEIIH, UCIIOJIE3YEMbIE B XHMHH, TPEOOPa30BHIBATH IIIMPOKO
IIpUMeEHsIeMbIe B XMMUHU MO/ICTIbHBIE MTPECTABICHNS — XUMUUECKUI 3HAaK (CHMBOJI AJIEMEHTA), XUMUYecKas (opMysa U ypaBHEHHE XHMUIECKOH peakny — MpHU peIIeHuH yaeOHo-
MTO3HABATENBHBIX 3a/1a9; C YIETOM STHX MOIEIHHBIX IPEACTABICHUH BBISBISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE MPH3HAKH N3Y9aeMBIX 00BEKTOB — XMUMUYECKHX BEIIECTB M XUMHUIECKUX



peaKuunii; BRISBIATH OOIIHE 3aKOHOMEPHOCTH, IPUIHHHO-CIICICTBEHHBIE CBSI3U M MPOTHBOPEUHS B MU3yJaeMbIX IpoIeccax M ABICHHAX; MPeIaraTb KPUTSPHH TS BBIABICHUS ITHX
3aKOHOMEPHOCTEH W MPOTHBOPEUHIA; CAMOCTOSTEIIFHO BEIOMPATh CLIOCO0 perIeHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BRIOMPATh HanOoJIee MOIXOIAIINNA ¢ YIETOM
CaMOCTOSTEIIFHO BBIJICIICHHBIX KPUTEPHEB);

Bba3oBbIMH HCCI€10BATEILCKUMH 1€HCTBUAMHA

3) yMeHHEM HCHOJIb30BaTh IOCTaBJICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA ITIO3HAHUSL, @ TAK)KE B KAUECTBE OCHOBBI JUIs (POPMUPOBAHUSI THIIOTE3HI [0 IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBbIX CYKACHHH;

4) nproOpeTeHue OMbITa 0 TUIAHUPOBAHUIO, OPTaHU3ALIMH U MTPOBEJICHNIO YIEHHYECKUX IKCIIEPUMEHTOB: YMEHHE HAOII0aTh 38 X0I0M IpOllecca, CAaMOCTOSTENILHO ITPOTHO3UPOBATH €TI0
pe3ynbTart, popMynupoBath 0000IIEHHS ¥ BBIBOJIBI IO pe3ysbTaTaM IIPOBEJEHHOTO OIbITa, UCCIESOBAHUS, COCTABISTh OTUYET O MPOJICJIAHHON paboTe;

Padoroii c ungopmanmeit

5) yMeHHeM BbIOMpaTh, aHAIN3UPOBATh U HHTEPIPETUPOBATH NHPOPMANINIO Pa3INIHBIX BUIOB U (DOPM MIPEACTABICHNUS, TOTYIaEMYIO U3 Pa3HBIX MCTOYHUKOB (HAYIHO-TIOMYJIIpHAs
JIUTEpaTypa XMMHUYECKOTO COJEPIKaHNs, CIIPaBOYHbIE OcOOMs, pecypchl MIHTepHeTa); KpUTHUECKH OLCHUBATH MPOTHBOPEUNBYIO M HEJOCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM NIPUMEHATH Pa3INIHbIE METO/BI M 3aIIPOCHI IIPH MTOUCKE U 0TOOpE MH(POPMAIIH ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXO-IUMBIX JUIA BBIIIOJHEHNUS YI€OHBIX U T03HABATEIBHBIX
3a71a4 OIIpe-/IeNEHHOTO THIIA; TPHOOPETEHHE OMBITA B 00JIACTH NCIIOJIB30BaHMSI HH()OPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIa/ICHUE KYJIb-TYPOH aKTHBHOTO HCITOJIb30BAHUS
Pa3INYHBIX TOMCKOBBIX CHCTEM; CAMOCTOSTEIBHO BRIOMPATh ONTUMAIBHYIO (POPMY MPEACTaBICHUS HHPOPMANNH U WILUTIOCTPUPOBATh peIlacMbIe 3a/1a Yl HECTIOXKHBIMH CXEMaMH,
JarpaMMaMH, IpyruMu popMamu TpaduKi U X KOMOMHAIMSIMY;

7) yMEHHEM HCIOJIBb30BaTh M aHAIM3UPOBATH B Mpoliecce YIeOHOW M UCCIIe0BATENbCKON ICSTENbHOCTH HH(OPMALIUIO O BIMSHUHM NPOMBIIIJICHHOCTH, CETLCKOTO X035HCTBa U TPAHCIIOpTa Ha
COCTOSIHUE OKPY>KaOIlEel IPUPOIHON CPENbL;

YHuBepcaIbHBIMI KOMMYHHKATHBHBIMH 1eHCTBUAMHA

8) yMeHHeM 3a71aBaTh BOIIPOCHI (B XOJ€ AMAJIOra U/HUIIH TUCKYCCHH) MO CYIIECTBY 00CYKIaeMOi TeMbl, YOPMYIHPOBATH CBOU MPEIJIOKECHUSA OTHOCHTEIBHO BBITIOIHECHUS MPEITI0KCHHON
3a1a4H;

9) nproOpeTeHNe OIbITa MPE3EHTAIIMN PE3YIbTAaTOB BHITOJHEHUS XUMHUUECKOTO IKCIIEPUMEHTa (JJA00paTOPHOTO OTIBITA, 1a00paTOpPHON pabOTHI IO HCCIIEIOBAHHIO CBOMCTB BEUIECTB, yUEOHOTO
Mpoe-K-Ta);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMHM MO3HABATEJIFHOM 1 HCCIIEIOBATENBCKOM JEATEIFHOCTH TIPH PEIICHUH BO3HUKAIOIINX IIPOOIEM Ha OCHOBE y4&Ta OOLIMX HHTEPECOB U
COTIJIa-COBaHMS TO3UINH (00CYXIEeH!UsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPHHAIINS COBMECTHBIX JEHCTBHH, ONIpe/IeTICHHEe KPUTEPHEB 110 OLIEHKE Ka4eCTBa BHITIOJIHEHHOW PabOTHI
M Ip.);

YHHUBepCcaIBLHBIMHU PEryJsiITHBHBIMU JI€iicTBUAMU

11) yMeHHEM CaMOCTOSTENLHO OIPENENITh eI A TeIbHOCTH, INIAHUPOBATH, OCYLIECTBIISTh, KOHTPOJIUPOBATH M PH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO AESATEIbHOCTD, BRIOMPATh
HaunOosee 3 PEeKTUBHBIE CIIOCOObI pelIeHHs Y4eOHbIX U II03HABATENILHBIX 3a/1a4, CAMOCTOSTENILHO COCTABISITh MIM KOPPEKTUPOBATH MPE/JIOKESHHBII alrOpUTM ACHCTBUI IPU BBIITOJIHEHUH
3aJ[aHuii ¢ y4ETOM MOJIyYEeHHUs] HOBBIX 3HAHUI 00 M3ydaeMbIX 00bEKTaX — BEIIECTBAX U PEaKLUsIX; OLIEHUBATH COOTBETCTBUE MOJIYUYEHHOTO Pe3yJIbTaTa 3asBICHHON 1IEIIH;

12) yMeHHeM UCIOJIB30BaTh M aHAIM3UPOBATh KOHTEKCTBHI, ITpe/yIaraeéMble B YCIOBUH 33 JaHHUH.

HOPEJMETHBIE PE3YJIBTATBI.
8 KIIACC

IIpegMeTHBIE pe3yabTaThl 0TPAKAIT CHOPMUPOBAHHOCTDL Y 00y4aIOIIUXCS CIeIYIONIUX YMEHHIA:

1) PpacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIOHSTHH: aToOM, MOJICKYJia, XUMHYCCKUI 3JIEMCHT, IPOCTOC BCUIECTBO, CJIOKHOC BEIIECTBO, CMEChH (OHHOpOHHaﬂ n HCOHHOpOﬂHaﬂ),
BAJICHTHOCTb, OT-HOCUTCJIbHAA aTOMHAsA U MOJICKYJIIpHAas MaccCa, KOJIMICCTBO BCUICCTBA, MOJIb, MOJISIpHAA MacCa, MacCoBad A0JId XUMHUYECKOI'O 3JIEMEHTA B COC/IMHCHUH, MOJ'IHpHLIﬁ 06T>éM,
OKCH/J, KMCJIOTAa, OCHOBAHUE, COJIb, DJICKTPOOTPULIATCIILHOCTD, CTCIICHb OKHUCJICHUSA, XUMWYCCKas pCaKIusl, KJ'IaCCI/I(l)I/IKaL[I/ISI peaKunﬁ: pCakum COCANHCHU A, PEAKIINHN PA3JIOKCHUA, pEAaKIINU
3aMCUICHUA, PEAKINU 06MeHa, 9K30- U SHAOTECPMUYCCKHC PCAKIINU; TEIUIOBOM Bq)(l)CKT peakuuu; AaApo aTroMa, BJICKTpOHHHﬁ cIoi aToMa, aTOMHas Op6I/ITaJ'H>, paanyc aToMa, XuMHnieckas CBA3b,
TNOJIApHasA U HENOJISIpHAd KOBaJICHTHAs CBA3b, MOHHAsA CBA3b, NOH, KATUOH, aHUOH, paCTBOP, MaCCOBad A0JIA BEIICCTBA (HpOHGHTHaﬂ KOHIICHTpaIII/ISI) B pacTBOpE;

2) HWLTIOCTPUPOBATHL B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MIOHATHI (CM. II. l) U MPUMCHSATH OTH MOHATHUA IPU OIMMMCAHUU BCUICCTB U UX MTPEBP aHICHHﬁ;

3) HCIOJIb30BaTh XUMHWYCCKYIO CUMBOJIMKY JId COCTAaBJICHUSA (i)OpMyJ'I BC€IICCTB U ypaBHCHI/Iﬁ XUMHYCCKUX pCaKHHﬁ;



4) omnpenensaTb BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSIMHEHUSX; CTCIICHb OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCMHEHMSX; IPHUHAUIC)KHOCTh BEIIECTB K ONPEACIEHHOMY Kilaccy
COCAMHEHUH 10 GOpMyJIaM; BHJ XMMUYECKOHN CBS3M (KOBAaJICHTHAsI M MOHHAs1) B HEOPIraHUYECKHX COCMHEHUSX;

5) packpsiBath cMbic [lepuoauueckoro 3akona J[. 1. MenneneeBa: 1eMOHCTpUPOBATh NOHUMaHKE IEPHOIUUECKON 3aBUCIMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB OT UX IOJ0XKEHUS B
[eproanyueckoii cucTeMe; 3aKOHOB COXPaHEHHS MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YEHHsI, 3aKOHa ABOT'aJ]po; OIMMCHIBATH U XapaKTEPH30BaTh TAOIHMYHYIO
¢dopmy Ileproanueckoii cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3iINdaTh MOHATHS «TJIaBHAs moarpymna (A-rpymma)» u «modounas noarpynmna (b-rpynma)», Mainsle 1 0OJbLINE TEPHOJIBI;
COOTHOCHUTBH 0003HaYeHUsI, KOTOpBIe nMeroTest B Tabnune «Ileproanydeckas cucreMa XumMuiaeckux iaemenTos J{. 1. MeHnneneeBa» ¢ YHCIOBBIME XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XMMHUUYECKHX JJIEMEHTOB (COCTaB U 3apsij A1pa, 00Ilee YHCIIO HIEKTPOHOB M PACIPEICIICHHE HX 0 3JICKTPOHHBIM CII0SIM);

6) kiIaccuUIMPOBATh XUMHYECKUE IIEMEHTHI; HEOPraHWIECKHE BEIECTBA; XMMUUECKHE PeaKlyy (110 YUCIY M COCTaBy y4acTBYIOIINX B PEaKI MK BEILECTB, 110 TEIUIOBOMY 3D PEKTY);

7) XapakTepu30BaTh (ONHMCHIBATH) OOLIME XUMUYECKUE CBOMCTBA BELIECTB Pa3IMYHbBIX KJIACCOB, MOATBEPIKAask OIMCAHNE IPUMEPaMH MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKHX PEAKIH;

8) mporHO3MpOBaTH CBOKCTBA BELIECTB B 3aBUCUMOCTH OT UX KQUE€CTBEHHOT'O COCTaBa; BO3MOXHOCTH MPOTEKaHNsI XUMUYECKUX MPEBPALICHUI B Pa3IMUHBIX YCIOBUSX;

9) BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XMMHUYECKOT'O JIEMEHTa N0 (JOpMYyJie COeIMHEHMST; MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE;
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEAKIUMY;

10) npuMEeHSTh OCHOBHBIE ONEPAIMU MBICIUTEILHOM AESATEILHOCTH — aHaIN3 U CUHTE3, CpPaBHEHHUE, 00001IeHIe, CHCTEMAaTU3alHI0, KIIACCU(HUKALIUIO, BBISBICHHE IPHYMHHO-CJIC/ICTBEHHBIX
CBSI3ei — JUIsl M3YUeHHsI CBOIMCTB BELIECTB U XMMUYECKUX PEaKIInil; eCTEeCTBEHHO-HayYHbIE METO/IbI I0O3HAHMS — HAOJIO/ICHNE, U3MEPEHUE, MOACINPOBAHUE, SKCIIEPUMEHT (peasbHbIN 1
MBICJTICHHBIN);

11) cnenoBath mpaBuiaM MOJIB30BAHUS XMMUYECKOH MOCY 10N U JJaOOpaTOpHBIM 000PYIOBaHUEM, a TAKXKE NPaBHIaM OOpAIeHHs C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIMSAMH O
BBIMOJIHEHHIO JTA0OPATOPHBIX XUMHUCCKUX OIBITOB IO MOJIYUYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAa U KHCIOPO/Ia), IPUTOTOBICHHIO PACTBOPOB C OMPEICIEHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH U MPOBOJUTH XMMHUUECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB MIEIOUEH U KHCIIOT C TOMOIIBI0 HHANKATOPOB (JIAKMYC,
(deHondranenH, METHIOPAHK H IP.).

9 KJIACC

IIpeameTHble pe3yabTaThl NPeACTABIEHbI 0TPAKAIOT CPOPMHPOBAHHOCTD Y 00y4alOLIUXCS CAeIYIOIMIUX YMEHHUI:

1) packpbIBaTb CMBICI OCHOBHBIX XMMHYECKHX IOHSATHH: XMMHYECKHIl 3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTD,
ANIEKTPOOTPULIATENILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl peakiysi, XMMHYecKasi CBsi3b, TEIUIOBOH 3((eKT peakiuu, Mojb, MOJSIPHBIH 00BEM, PACTBOD; 3JEKTPOJIHUTHI, HEIJIEKTPOIHUTEL,
ANIEKTPOJIUTHYECKAs AUCCOLMAIINS, PEaKIIMK HOHHOTO OOMEHa, KaTalli3aTop, XMMHUUECKOe paBHOBECHE, O0paTuMble U HeOOpaTHMBblE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKLIUH,
OKHCITUTEIIb, BOCCTAHOBHUTEINb, OKHCIICHHE U BOCCTAHOBJICHHE, AIJIOTPONHA, aM(pOTEPHOCTh, XUMHUYECKasl CBSI3b (KOBAJICHTHAs, HOHHAs, MEeTaJUTMYeCKas), KpUCTAIIMYEeCKast penIéTka, Koppo3us
METaJUIOB, CIUIAaBbI; CKOPOCTh XUMHUYECKOM peakuuu, npeaessHo nqomyctumas konnentparust (IT1K) BemecTsa;

2) WUIIOCTPUPOBAThH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHATH 3TH MOHATHUS NIPH OMIMCAHUH BEIIECTB M UX IIPEBPAILCHHIH;

3) uCHoNB30BATh XUMHUECKYIO CHMBOJIHKY JJIS1 COCTAaBJICHNS ()OPMYIT BEIIECTB M YPAaBHEHUH XUMHUYECKUX PEAKIIUH;

4) omnpenensaTh BaJCHTHOCTh W CTENEHb OKHUCICHHS XMMHYECKHX DJIEMEHTOB B COCIMHEHHMSX Pa3IMUHOTO COCTABA; NPUHAJJIC)KHOCTh BELIECTB K ONpPENeNEHHOMY KJIACCy COCIMHEHHH I10
(dopMynaM; BHI XUMHUYECKOH CBSI3M (KOBAJECHTHAs, MOHHAs, METAUINYECKas) B HEOPraHMUYECKUX COSTUHEHMSX; 3apsil HOHA 110 XUMHYECKOH (opMyIie; XapaKkTep cpelbl B BOAHBIX pacTBOpax
HEOPTraHUUYECKUX COECAMHEHHMH, TUIl KPUCTAIIIMUECKON PEeIETKH KOHKPETHOTO BELIECTBA;

5) packpsiBath cMmbicn [lepuoaudeckoro 3akona /. 1. MenneneeBa n JeMOHCTPHPOBATh €0 NMOHUMAaHUE: OIMCHIBATh M XapakTepu3oBarh Tabnuunyio dopmy [lepnoaudeckoil cuctemMbl
XMMHUUYECKHX 3JEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moArpymma (A-rpynma)» u «nodounas noarpynna (b-rpynma)», mansie u OoJblive MepHoOAbl; COOTHOCHTh 0003HAYEHHsI, KOTOpPbIE
HMEIOTCS B IEPHOINYECKOMN TaOJIUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsl s/pa, o0lee YUCIIO IEKTPOHOB M paclpeaeieHue ux 110
ANEKTPOHHBIM CJ05AM); OOBSICHATH OOIIHEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB 3JIEMEHTOB M MX COCIMHEHUH B IpeAerax MajbIX NepHOJOB M TJIABHBIX MOATPYIII C YIETOM CTPOCHHUS MX
aTOMOB;

6) KIaccH(UIIMPOBATh XUMHUYECKHE JIEMEHTHI; HEOPTaHMYECKHE BEIIECTBA; XUMHUUECKHE PeakUuH (110 YHUCIy W COCTaBy YYacCTBYIONIMX B PEAKI[MU BEIIECTB, IO TEIUIOBOMY 3(ddekry, mo
HM3MEHEHHIO CTETICHEeH OKUCICHUS XUMUIECKHUX IEMEHTOB);



7) XapakTepH30BaTh (ONHCHIBATh) OOLIME U ClIeNU(HUISCKAE XUMMHIECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIECTB, IIOATBEPXKIas ONMCAHUE IIPUMEPaMU MOJICKYIISIPHBIX M HOHHBIX YpaBHEHHH
COOTBETCTBYIOIINX XUMHYCCKUX PEaKLHii;

8)  cOCTaBNATH ypaBHEHUS OSJIEKTPOJUTHYSCKOW IHUCCOLMALMM KHCIOT, LIEJOoYeld W COJICH; IOJHBIE M COKPAIIEHHBIE YPaBHEHMS pEakUWil HOHHOTO OOMEHa; ypaBHCHHS pEaKLui,
MOJTBEPIKTAIOIINX CYIIECTBOBaHHE IT'eHETHYECKO CBSI3U MEXKIY BEIIECTBAMH PA3JIMYHbIX KJIACCOB;

9) packpbIBaTh CyIIHOCTh OKHCIHTEILHO-BOCCTAHOBHUTEIILHBIX PEAKIUil IOCPEACTBOM COCTaBIICHNUS SJIEKTPOHHOTO OajlaHCa 3TUX peaKluii;

10) nporHo3upoBaTh CBOMNCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BOBMOXKHOCTH MPOTEKaHNsI XUMUYECKUX MPEBPALICHUH B Pa3IMUHBIX yCIOBUSX;

11) BBIYHCIIATH OTHOCUTEIIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MAaCCOBYIO JIOJI0O XMMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COeIMHEHHS; MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOJNTH PACUETHI 110 YPABHEHHUIO XUMHYECKOH PeaKiiny;

12) cnenoBaTh HpaBWIaM MOJB30BaHUS XUMHYECKOW MOCYIOH M J1a0OpaTOpPHBIM O0OpYIOBaHHMEM, a TaKKe NpaBHIaM OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBHUHM C WHCTPYKLUSMH IO
BEITTOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OITBITOB II0 TTOJTYYSHHUIO U COOMPaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJICKHUCIIOTO Ta3a);

13) mpoBOANTH peaKIuy, ITOATBEPKAAONTIE KAYeCTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHEIM ITyTEM XJIOPHUI -, OpPOMHI-, HOIU -, KapOoHaT-, hocdar-, cunukat-, Cyabdat-
, THAPOKCH/I-MOHBI, KATHOHBI AMMOHUSI M HOHBI H3YYEHHBIX METAJJIOB, IPHCYTCTBYIOLIHE B BOAHBIX PacTBOpax HEOPraHHMYECKHUX BELIECTB;

14) npuMeHATH OCHOBHBIC OIIEpALlH MBICIUTEIBHOMN NeITeNbHOCTH — aHalk3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEMATH3aLHI0, BBIBICHHE NPHYMHHO-CJICIICTBCHHBIX CBSI3eH — IUIA
W3YYCHHUS CBOMCTB BEIECTB U XMMHYECKUX PEAKIHil; eCTeCTBEHHO-HAYYHbIE METOIbI TO3HAHUS — HAOIIOICHUE, H3MEPEHHE, MOACIUPOBAHUE, SKCIICPUMEHT (pealbHBII U MBICIICHHBIH).

Buabl 1eATEJbHOCTH YYAIIUXCS, HAIIPABJICHHBIC HA JOCTHKEHHUE
Hcrounuk nosydeHus dopMma AeATenbHOCTH
3HaHUH, HOPMHUPOBAHHMS
yYMEHUH, HaBBIKOB
C10BO, TEKCT, 3HAKH Crynranue yaurens
Crnynianue ¥ aHaJIu3 JOKJIaJ0B OJHOKIACCHUKOB

CamocTosTensHas paboTa ¢ TEKCTOM B YI€OHHUKE, HAYIHO-TIOIYJIIPHOM
lmTeparype
OT6Op MaTepurana U3 HECKOJIbKIUX HCTOYHUKOB

Hanucanue nokinanos, pedeparon

BriBoa popmyi, 1oka3aTenbCcTBO, aHATN3 (OPMYIT U TEOpEM

BeIostHeHUE yIIpaXXHEHHH 110 pa3rpaHUIEHHUIO MOHATHI

CucreMaTH3aus

JIeMEHTbI HGﬁCTBHTCHBHOCTH HpOCMOTp II03HAaBaTCJIIbHbBIX (1)I/IJ'ILMOB
|AHANM3 TaOmHII, TpaUKOB, CXeM

ITorck 00BbsICHEHNS HAOII01aEMBIM COOBITHIM

IAHaJIN3 BO3HUKAIOIINX MPOOJIEMHBIX CUTyalnit

OIIBIT ¥ UCCIIENOBATENbCKAS  |AHAIHM3 pa3laTOUYHBIX MAaTEPUAIOB, 03HAKOMIIEHHUE C Ta00OPaTOPHBIM
ITesITeIbHOCTD 000pyIOBaHUEM,

O3HaKOMJICHHE U COOJIOICHUE MTPABHI TEXHUKH 0€30IIaCHOCTH B KaOWHETE
XMWY ¥ TP IPOBEICHUH OIIBITOB

Pemenue Pa3JIMYHBIX OKCIIEPUMCHTAJIBHBIX 3a1a4

C60p 1 COPTHUPOBKA KOJUICKHMOHHBIX MaTCpHUAJIOB

M crnonb30BaHre U3MEPUTEIHLHBIX TIPUOOPOB

[locTaHOBKA OIIBLITOB




’BHHOHHBHI/IQ abOPATOPHBIX U MPAKTHYECKUX padOT ‘

Cucrema OLEHKH IOCTHKEHHSI TJIAHUPYEMBIX Pe3yJbTaTOB
Texylmuii KOHTPOJIb YCIIEBAEMOCTH POBOIUTCS IIOYPOYHO, IO TEMaM, 110 TpUMeCTpam, B popMe JUarHOCTHKH (BXOAHOW, TPOMEXYTOUHOMH, HTOT OBOH).
B pamxkax Tekymiero KOHTpOJIsI YYUTHIBAIOTCS Takxke Bo3MoKHOCTH YMK «Xumus». B Metoandeckom ammapate KaKIOH TeMBI yaeOHHKa UMEIOTCS 3aJJaHUs ISl OCYIIECTBICHUS KOHTPOJIBHO
- orleHOYHOH aestensHOCTH. Hapsany ¢ atim ncnomnp3yetcs miatdopma «POI» u «Yuu .Py», «M3O», «kEUC KonteHT».

Copep:xanue Kypca
8 kiace (66uacoB)

Pa3nen 1. IlepBonayaibHble XuMUYeckue nousaTus (20 yacos)

1.1. Xumusa — BaskHas 00/1aCTh eCTECTBO3HAHMS M NMPAKTHYECKOH NeATeIbHOCTH YeaoBeka (5 yacoB)Ipenmer xumuu. Pois Xxumun B )kM3HM 4enioBeka. Tena u BemectBa. Ouznueckue
CBOMCTBA BelecTB. ArperaTHOe COCTOsIHHE BellecTB. [IoHATHE 0 MeToax MO3HaHUA B XMMUHU. XUMHU B cucTeMe HayK. UncTsle BeuecTBa U cMecd. CrocoOBI pa3/iesieHus CMecei.

1.2. BemecTBa U xumudeckne peaknun (15 4acoB).ATOMBI ¥ MOJICKYJIbI. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHYECKUX 3JEMEHTOB. I[IpOoCThie M CIIOXKHBIC BelIeCTBAa. ATOMHO-
MOJIEKYJISIpHOE yueHHe. XuMudeckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa BemecTB. OTHOCHTENbHAsE aToMHast Macca. OTHOCHTENbHASL
MOJIEKyJIsipHast Macca. MaccoBast TOJIsT XHMHUYECKOTO dJIeMeHTa B coennHeHNN. Dru3ndyeckne U XMMUYECKHUE SBIICHHUA. XUMHUYECKash peakiusd U e€ MpU3HaKh. 3aKOH COXPAaHCHHUS MAacChI
BeIIeCTB. XUMHUUECKUEe ypaBHeHMs. Kiaccmukanms XUMIUYECKUX pEeakIid (COeIWHEHUs, pa3IoKeHUs, 3aMelleHus, oOMeHa). XHMUIECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM
MOCYNIO, ¢ MpaBmiIamMu paboTHl B IabopaTopuu u mMpUéMaMu oOpamieHns ¢ JTabopaTOpPHBEIM O00OPYIOBAaHHEM; M3YUYCHHE W ONHCaHWE (PH3MUYSCKUX CBOWMCTB 00pa3IOB HEOPTaHUYECKUX
BelIecTB; HaOmoaeHne (pu3nyueckux (IUIaBJICHHE BOCKA, TasHWUE JIbJa, pacTUpaHUE caxapa B CTYIIKe, KUIICHHE W KOHJCHCAIUSA BOJBI) M XHUMHYECKUX (TOPCHHE CBEYH, IPOKATUBAHHE
MEIHOU MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIIOTOH) sIBICHUH, HAOII0IeHUE U ONMCaHNEe PU3HAKOB MPOTEKAaHUSI XMMUICCKUX PEaKIHid (pa3IokeHHe caxapa, B3auMOIeHCTBHE CEPHOI
KUCJIOTBI C XJIOpuaoM Oapwust, pasnoxenue ruapokcuna meau(ll) mpu HarpeBanum, B3aummoneiicTBue xeineza ¢ pactBopom coiu Mean(Il)); u3ydeHune cnocoboB pasaeneHus cmecei (¢
MOMOIIBIO MarHuTa, pUIbTpoBaHUE, BhIIAPUBAHUE, AUCTHILISINS, XpoMaTorpadus), NPOBEJCHUE OYUCTKU MOBApPEHHOW COJIM; HAOIOJJCHNE U ONICaHUEe PE3YJIbTATOB MPOBEJICHUS OIbITA,
WIUTIOCTPUPYIONIETO 3aKOH COXPaHEHUS MACChl; CO3/IaHHe MOJIesIel MOJIeKyI (IIapOCTEP>KHEBBIX).

Pasnen 2. Ba:xkHeiimue npeacTaBuTeIu Heoprannyeckux Beurects (30 yacon)

2.1. Bo3nyx. Kucaopoa. Ilousitue 00 oxcuaax (5 yacoB)Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — snemMeHT U npocTtoe BemiecTBo. HaxokaeHue Kucioponaa B HPUPOLE,
¢u3ndeckre U XUMUIecKkre cBoiicTBa (peakiuu roperns). Oxcunsl. [Ipumenerne kucnopoaa. CriocoObl MOTydeHHs KUCIOpoaa B 1a00paToOpuu M MPOMBIIUIEHHOCTH. KpyroBopoT kucimopoaa
B mipupoje. O30H — ajumoTpornHast MoauuKanus kucaopoza.TemnoBoit 3 ekt XuMU4IecKoi peakIiy, TepPMOXIMHICCKIE YPAaBHCHHS, IK30- M SHAOTCPMHUUECKUE pEakiy. TOIUINBO: YroJb U
MeTaH. 3arpsi3HeHHEe BO3/1yXa, YCHIICHHE TTAPHUKOBOTO () (eKTa, pa3pylIeHHe 030HOBOTO CIOSI.

2.2. Bogopoa. IlonsaTue 0 KucJa0Tax U cosix (5 yacoB). Bogopox — smeMeHT u mpocToe BemecTBo. HaxoxkaeHne Boqopoaa B IpUpoIe, PHU3NIECKUe M XUMIYECKUE CBOMCTBA, TPUMEHEHNE,
crocoObI osyueHusi. Kucinotsr u comnm.

2.3. KosmyecTBeHHbIe OTHOLIEeHNs B XumMuHM (4 yaca)Komugecto BemecTBa. Monb. MospHast Macca. 3akoH ABoraapo. MomspHblil 006EM ra3os. PacuéTsl Mo XUMHYECKIM YpaBHEHHSM.
2.4. Bona. PacrBopnl. IlonsaTHe 00 ocHOBaHusAX (5 yacoB)Pu3nueckue cBoicTBa BoAbl. Boma xak pactBoputens. PactBopsl. HachlnieHHbIE N HEHACHIIIEHHBIE PacTBOPHL. PacTBOopuMOCTh
BelIecTB B Boje.MaccoBasi JOJs BEIIECTBa B pacTBope. XHMMHUYecKHe cBoiicTBa Boabl. OcHoBaHMA. Poyik pacTBOpOB B MpHpoae M B KU3HH dYeIoBeKa. KpyroBopoT BOABI B IIPHpPOIE.
3arps3HEHNe MPUPOTHBIX BoA. OXpaHa M OYMCTKA MIPUPOIHBIX BO.

2.5. OcHoBHbIe KJIacchl HeopraHuveckux coequHeHuii (11 gacoB)Knaccupukanms Heopranmdeckux coeauHenmid. Oxcunbl. Knaccudukamus okcuaoB: cojeoOpasyromye (OCHOBHBIE,
KuCJIOTHBIe, amdoTepHble) M HecoieoOpasyromue. HomeHknaTypa OKCHAOB (MeXAyHapoxHas W TpuBHaibHast). (Dusmyeckne M XHMHYECKHE CBOWCTBa OKCHIOB. [lomydeHue
okcunoB.OcHoBanus. Knaccugukanus ocHOBaHWI: IIENOYM W HEPACTBOPUMBIC OCHOBaHMs. HOMEHKIATypa OCHOBaHMH (MEXKIyHApOIHAs W TPUBHANbHAs). DH3MUYECKHe M XUMHYCCKHE
cBoiictBa ocHoBaHMi. [lonyuenue ocHoBanwmit.Kucotel. Knaccngukarus kucnot. HomeHknaTypa KucinoT (MeXayHapoaHas W TpuBHalbHas). Orusndeckne M XMMHICCKHE CBOWCTBA KHCIIOT.
Psn aktuBHOcTH MetayoB H. H. Bekerosa. ITomydenue kucnor.Comu. HomeHknaTypa coneit (MexyHapoJHasi M TpuBHaibHas1). PU3ndeckre n XUMUYecKue cBoicTsa coneil. [Tomyuenue
cosiei.I'eHeTHUecKasi CBSI3b MEX]IY KilacCaMHU HEOPTraHMYECKUX COEIMHEHUI.XMMHYECKUN HSKCIEPUMEHT: KAaueCTBEHHOE OIpeAesiCeHHUE COJEp)KaHUS KUCIOpOoJa B BO3JYyXe; MOJy4YEHHE,
coOupaHue, pacro3HABaHHE W W3yYCHHE CBOWCTB KHCIOPOZA; HAONIOJCHHE B3aUMOJICHCTBUS BEUICCTB C KHCIOPOJOM M YCJIOBHS BO3HHKHOBECHHS H TpPEKpamicHHUs TOopeHHs (Toxapa);
03HaKOMJIEHHE C 00paslamMH OKCHAOB M ONHMCAaHWE WX CBOMCTB; MOJydeHHE, COOMpaHHe, PaclioO3HABAHNE M M3YUYCHHE CBOWCTB BOJOpOJa (TOPEHHUE); B3aMMOACHCTBHE BOAOPOAA C OKCHIOM



memu(Il) (BO3MOXKHO HCTOIB30BAaHUE BHICOMATEPHAIOB); HAONIOJEHHE OOpa3llOB BEIIECTB KOJWYECTBOM | MOJb; HCCIIEJIOBAHME OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C PA3TMIHOU
PacCTBOPUMOCTBIO; TPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOW MAcCCOBOW JOJE€H pacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBHE BOABI C MeTAIaMH (HaTpueM W KajiblieM) (BO3MOXKHO
HCTIONB30BaHUE BHACOMATEPHAIOB); OIPENEICHHE PACTBOPOB KUCIOT M MIETOYeH C MOMOIIBI0 MHAMKATOPOB;, WCCIEIOBAaHHE OOpa3lOB HEOPTAaHWYECKHUX BEIISCTB PA3NUYHBIX KIIACCOB;
HAOJIOICHUE U3MEHEHHUS OKPACKU WHAMKATOPOB B PACTBOpAX KHCJIOT U HIEJOYCH; n3ydueHue B3anMoaencTeus okcuaa meau(1l) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT ¢ METAIAMH, PEaKIUi
HEHTpanu3anuu; NOJyYCHHUE HEPACTBOPHUMBIX OCHOBaHHI, BBRITCCHCHUE OJHOTO METajlla IPYTMM M3 PacTBOpa COJIM; PEIICHHE 3KCIePHMEHTAIBHBIX 3a/ad Mo TeMe «BaxHewrme Kiacchl
HEOPTaHMYECKUX COCAMHCHUITY.

Pazgen 3. Ilepuommyeckmii 3axoH u Ilepmommyeckast cuerema xumuuyeckux 3ieMeHTOB JI. U. MenneneeBa. Ctpoenne aTtomMoB. Xumuyeckas CBsi3b. OKHCIUTeJbHO-
BOCCTAHOBUTEIbHbIE peaknuu (14 yacos)

3.1. Mepuoauyeckuii 3axon u Iepuognueckass cucrema xumuuecknx dnemeHTos . . MenneneeBa. Ctpoenue atoma (7 uacos) [lepBble MOMBITKA KIACCH(PUKAIIMA XAMHUYECKHUX
aneMeHTOB. [ToHATHE O TpymIax CXOTHBIX JJIEMEHTOB (IIETOYHBIC M IMIEIOYHO3EMENFHBIE METAJUIbI, TaJOTCHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yroT aM(oTepHbIe OKCHABI U
runpokcunbl.[lepronnuecknii 3akoH. [leprommueckas cucrema xummueckux snmemeHToB Jl. M. MenneneeBa. Koportkomepuonnas u mmuHHONeproaHas Gopmsl [leproandeckoi cucTeMsl
xuMmuueckux snemeHToB . Y. Mengaeneesa. Ilepuoas! u rpymnmbl. @u3n4ecKuil CMBICA MOPSAKOBOIO HOMEpa, HOMEPOB Nepuoaa U rpynmnsl anemenTa. Ctpoenue atomoB. CocTaB aTOMHBIX
simep. M3oromel. OnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JI0YeK aTOMOB HepBBIX 20 XUMUYeckuX aneMeHToB [leproamdeckoii cuctemsl [I. Y. MenneneeBa. XapakTepuCcTHKAa XUMHUECKOTO
37IeMeHTa o ero nonokeHuto B Ilepuoandeckoit cucreme /. V. MenzaeneeBa.3aKOHOMEPHOCTH U3MEHEHHUS pajnyca aTOMOB XMMUYECKHUX 3JEMEHTOB, METANTMUECKUX U HEMEeTaJTIMYECKHX
CBOMCTB IO rpynmnam u nepuogaM. 3Hauenue [lepuoauyeckoro 3akoHa u [leproandeckoil cuCTEMbl XUMHUYECKUX JIEMEHTOB AJIS pa3BUTUSA Hayku U npakTuku. . V. Menaenees — y4€HbIN U
IpaXkJaHHH.

3.2. Xumnueckasi cBsizb. QOKHCJINTEIbHO-BOCCTAHOBUTENbHbIE peakuuu (7 4yacoB)Xumuueckas cBsi3b. KoBaneHTHas (MOJSpHAs M HEMOJSAPHAs) CBSI3b. DJIEKTPOOTPHUIATEIHLHOCTD
XUMHUYEeCKHX 2jeMeHToB. MonHas cBa3b.CTeneHb OKucieHHs. OKUCIHUTENbHO-BOCCTAaHOBUTENBHBIE peakiuu. IIpormecchl OKMCIEHMST M BOCCTaHOBIEeHHMA. OKHCIUTENH U
BOCCTAHOBUTENIN. XUMUYECKUN HKCIEPUMEHT: H3ydeHHEe 00pa3lloB BEIECTB METAUIOB M HEMETAJIJIOB; B3aMMOJACHCTBHE THAPOKCHAA IIMHKA C pacTBOpaMM KHUCIIOT U IIesioueil; mpoBeacHue
OTIBITOB, HJUTFOCTPUPYIOMIKX IIPHIMEPHI OKHCIATEFHO-BOCCTAHOBUTEILHBIX PEAKIIHA (TOPCHHE, PEAKIIH PA3I0KCHHS, COCIHHEHIIS).

Pe3epBHOe Bpems 2 yaca.
MexnpeamMeTHble CBA3U

Peanu3anusi MEXIIPEAMETHBIX CBs3€H NMPHU W3YyYEHUH XMMHUH B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITHH, SBISIOLIMXCS
CHUCTEMHBIMH JJIsl OT/IEJIBHBIX IPEJMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOume ecTecTBEHHO-HAYYHbIE NOHATHS: Hay4yHbIH (DakT, TUIIOTe3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3, KiaccHU(UKalus, NepHOANYHOCTh, HAONIOJEHUE, IKCIIEPUMEHT, MOJEIMPOBAHUE,
U3MEpEHHEe, MOJIEIb, SIBJICHHE.

dusnka: MaTepusi, aToM, 3JI€KTPOH, IPOTOH, HEWTPOH, HOH, HYKJINJ, U30TOMbI, PaJJHOaKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKHIA 3apsiil, BEIECTBO, TENIO, 00bEM, arperaTHoe COCTOSHHE BELIECTBA,
ras, QusnYecKue BeJIUIUHBI, MHHIBI H3MEPEHHs, KOCMOC, TTaHeThl, 38E3/1b1, COHIIE.

Buomorus: gporocunres, nprxanue, onocdepa.

I'eorpadus: atmocepa, ruapocdepa, MUHEpabl, TOPHBIC MTOPOJIBI, HOJIE3HBIE HCKOIIAeMBIE, TOILIHBO, BOJIHBIEC PECYPCHI.

9 kaacc (664acos)
Pa3gen 1. BemecTBo U xumuueckas peakuusi (17 yacon)

1.1. loBTOpeHUe U yriaydJjeHue 3HAHMIT OCHOBHBIX pa3iesioB Kypca 8 kiacca (5 yacoB) Ilepuommueckuii 3akoH. [leproandeckas cucrema xummdeckux anementoB [[. M. Menzaeneesa.
CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B M3MCHCHHMH CBOWCTB XHMHYECKHX DJIEMCHTOB TICPBBIX TpéX MEPUOA0B, KaJlvsd, KaJblIUA U HUX COGJII/IHCHI/II\/’I B COOTBCTCTBHHU C IIOJIOKCHHEM
DJICMCHTOB B Hepnogmqecxoﬁ CHUCTEME U CTPOCHUEM HUX AaTOMOB. CTpOCHI/Ie BCIICCTBA. BUBI XHUMHUYECKOH CBs3U. THIBI KPUCTATUTMYCCKUX peH_IéTOK, 3aBHCHUMOCTDL CBOMCTB BCHOICCTBA OT
TUIA KPUCTAJUIMYECKON PEIETKH U BHUAAa XMMHUUYECKOH cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB (MEXIyHapoJHas W TPUBHAIbHas). XMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIUXCS K Pa3IMUHBIM KJ1accaM HEOPTaHUYECKUX COEIUHEHUI, TeHeTUYEeCKasl CBA3b HEOPTaHMUECKUX BEIIECTB.



1.2. OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX peakuuii (4 yaca) Kiaccuduranmss XMMHYECKHX PEaKUWi 10 Pa3iIWYHBIM IPH3HAKaM (110 YHCIY M COCTaBy YYacTBYIOIIMX B PEAKIHU
BELIECTB, 110 TEIUIOBOMY 3()EKTY, [0 N3MEHEHHIO CTENCHEeH OKHMCIICHHS XMMHYECKUX JJIEMEHTOB, 10 00PaTHMOCTH, M0 YYaCTHUIO KaTaau3aTropa). JK30- U YHIOTCPMHUYECKHE PEaKIHH,
TEPMOXUMHUYECKHE ypaBHEHHs. [IOHATHE O CKOPOCTH XUMUYECKOH peakuuu. I1oHsTHe 00 06paTHMBIX H HEOOPATHMBIX XUMHYECKHX PEaKLHsiX. [IOHATHE O TOMOTEHHBIX U T€TEPOreHHBIX
peakiusx. [IoHsITHE 0 XUMIYECKOM paBHOBecHH. DaKTOPbI, BIUSIOUINE HA CKOPOCTh XUMHYECKOI PEaKIuy U TOJI0KEHHE XUMHUUYECKOTo paBHOBecHs. OKHCIUTELHO-BOCCTAHOBUTEIBHBIC
PCaKIMH, JNIEKTPOHHBII OalaHC OKUCIHMTEIbHO-BOCCTAHOBUTENbHOW peakuui. COCTaBiIeHHE YpPaBHEHHH OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX DPEAKLIHHA C HCMOJB30BaHHEM METOIA
JIEKTPOHHOTO OajiaHca.

1.3. DuiekTpoJauTHYeCKAsI JUcconUanusi. XHMUYeCKUe peaKuu B pacTBopax (8 yacoB) TeopHs 31EeKTPOIUTHYSCKON TUCCOLHMAIINH. DICKTPOIHUTHI U He- JNICKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JHCCOLMALIMMA BEIISCTB C PA3IMYHBIMU BUAAMH XUMHYECKOi cBs3u. CreneHb auccounanuu. CHIbHBIC M Cla0ble 3JEKTPONUTHL. Peakuuu HOHHOTO OOMeHa. Y CIOBHS
MPOTEKaHMs Peakirii HOHHOrO 0OMEHa, MOJIHBIC M COKpalIEHHBIC HOHHBIC YpaBHEHHs peakiuil. CBOMCTBA KHUCIIOT, OCHOBAHUIl U COJICH B CBETE MPEACTABICHUIT 00 dICKTPOIUTHICCKOM
nuccormanuy. KadecTBeHHbIe peakuny Ha HOHBI. IIOHSITHE O THAPOIHM3E CONeH. XMMHUYIECKU IKCIEPHUMEHT: 03HAKOMIICHHE C MOJCISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYSCKHUX
BELIECTB — MCTAUIOB M HEMeTawoB (rpadura u anmasa), CIOKHBIX BELIECTB (XJIOpHAA HATPHs); HCCICIOBAHHE 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEakiuH OT BO3ACHCTBUS
pa3nu4HBIX (HaKTOPOB; MCCICIOBAHUE HIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOMUALMH KHCIOT, [IEN0Yel U cojeil (BO3MOMKHO HCIIOJIb30BaHIE BHICOMATEPUATIOB);
[POBEACHUE OIBITOB, MIUTIOCTPUPYIOIINX IIPU3HAKH HPOTEKAHHsS PeakKiuii HOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIACICHHE Ta3a, 00pa3oBaHHE BOIBI); OIBITOB, WILTIOCTPUPYIOIIHX
OPUMEpPBI OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PCAKIIHii (TOPEHHE, PEaKIIUH Pa3I0KCHIs, COCAUHEHNUS); PACIO3HABAHIE HEOPTAHMIECKUX BEIIECTB C OMOIIBI0 KAYeCTBCHHBIX PEaKLUi Ha
HOHBI; PEIICHHE YKCIICPUMEHTAIBHBIX 3a1aq.

Paznen 2. Hemeraiibl u uX coequHenus (24 yaca)

2.1. O6mas XapaKkTepucTHKA XHMUYecKHX 3j1eMeHTOB VIIA-rpymmsl. I'asorensl (4 yaca)OOmas xapakTepucTHKa rajioreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHbIC CTEIICHH
okucnenns. CTpoeHue M (U3MYECKHEe CBOMCTBA MPOCTHIX BELIECTB — TajoOreHOB. XHMMHUUYECKHE CBOWCTBA Ha MpuUMepe Xjopa (B3aMMOJCHCTBHE C METaTIaMH, HEMETaJlJIaMH, IIEeI0YaMu).
Xnoposoaopon. ConsHas KUCIIOTa, XMMHUYECKHE CBOIICTBA, MTOJydeHHE, IpUMEeHeHue. J[eHcTBIe XI0pa U XJI0POBOIOPOJa Ha OPraHU3M desloBeka. BaxxHelye XJIOpuabl U UX HaXOXKACHUE B
TIPUPOJIE.

2.2. O0mas xapaKTepHCTHKA XUMHYecKHX 31eMeHTOB VIA-rpynnsi. Cepa u eé coenunenus (5 yacoB)O0mas xapakTeprucTika 1eMeHToB VIA-Tpynmsl. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHN oKUcIeHus.CTpoeHne u (PU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — KHCIIOPOJA M CEpbl. AJUIOTPONHBIC MOAN(PHUKALNK KHCIOPOJa U Cephbl. XMUMHUYECKHE CBOMCTBA
cepsl. CepoBoJIOpO, CTpoeHHE, (pru3nuecKre 1 XUMUUecKre cBoicTBa. OKCHABI Cephl Kak MPeCTaBUTENIN KUCIOTHBIX OKcnaoB. CepHast KUcioTa, pu3nieckue U XMMHUIECKHe CBOIcTBa (001ue
KakK TIPEJCTaBUTENS KJlacca KHCJIOT M crienupuueckre). XMMHUUECKHE PEaKIUH, JeXKallie B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MONy4eHHst cepHOi KucioThl. [Ipumenenue. Conu cepHOM
KHCJIOTHI, KAYECTBEHHAsI peakiyst Ha cyibdaT-noH. HaxoxxneHue ceprbl u €€ coeiMHeHn i B pupojie. XMMHUUECKOe 3arpsi3HEHNE OKPYKAroLIel Cpelibl COeIMHEHUSIMU Cepbl (KUCIOTHBIE J0K/IH,
3arps3HeHHe BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeAOTBPAIIECHUS.

2.3. O0mas xapakTepuCcTHKA XUMHYECKHX 3JIeMeHTOB VA-rpynnsbl. A30T, ¢pocdop u ux coenunHenus (7 yacoB)OO01Ias xapakTepucTUKa 31eMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHBIE CTENIEHH OKHUCIIEHH. A30T, pPaclipoCTpaHeHHe B Ipupojie, (pu3nuecKue 1 XuMuueckue cBoiictBa. KpyroBopor a3ora B mpupoje. AMMHUaK, ero (pu3anueckie 1 XUMUUECKHe
CBOMCTBA, MOTy4eHUE U npuMeHeHne. Coian aMMOHHMS, X (PU3NYEeCKHe U XUMHUYECKUEe CBOWCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBl aMMOHHMSA. A30THAas KUCIIOTa, €€ MOIydeHue,
¢du3nyeckue U XMMHUYeCKHe CBOicTBa (00IIME KaK MpPEACTaBUTENs Kilacca KUCIOT M crnenuduyeckue). Mcnonb30BaHue HUTPATOB M COJIEH aMMOHHUSI B KauyeCTBE MUHEPAJbHBIX YA0OPEHHIA.
XuMHYeCKoe 3arpsi3HEHHE OKPYXKaloIIeH Cpeabl COeNMHEHHMSMH a30Ta (KHUCIOTHBIE NOXIM, 3arps3HEHHE BO3[yXa, IMOYBBl M BojnoéMoB).Pocdop, amnorporHsle Mogudukamuu docdopa,
¢usndeckue u xumuaeckue cpoictBa. Oxcun gocdopa(V) u hocdopHas xkuciora, PU3MUECKe U XUMHUYSCKUE CBOWCTBA, MmoiydeHue. Mcmonp3oBanne pocdaroB B KauecTBe MUHEPATBHBIX
ynoOpeHuit.

2.4. O0mast XapaKTepHCTHKA XUMHYeCKHX 3J1eMeHToB IVA-rpynnsl. Yriepoa n kpeMuuii n ux coexnHenns (8 yacos)OOmas xapakrepucTuka 3neMeHToB [V A-rpymmsl. OcoGeHHOCTH
CTPOEHHMSI aTOMOB, XapaKTE€PHBIE CTETIEHH OKUCIICHHUS. Y TIIepo/], aJUIOTPOIIHbBIE MOU(HUKAIMN, PACTIPOCTPAaHEHHE B IPUPO/JIe, PU3NUECKUE U XUMHYecKue cBoicTBa. Ancopbums. Kpyrosopor
yriepoza B npupoje. OKCHbl yriepoja, UX (pU3N4eckue U XUMHYECKHEe CBOWCTBA, JEHCTBHE HA JKMBBIE OPraHU3MBI, MOIYyYCHHE W NMPUMEHEHHE. DKOJIOTHYECKHE MPOOIeMBbl, CBSI3aHHbIE C
okcuaoM yriepona(IV); rumoresa Tm00anbHOTO MOTEIJICHHsI KJIMMaTa; MapHUKOBBIM d(hdexT. YronpHas kuciora W e€ coid, uX (U3NYECKHe M XWUMHUYECKHE CBOMCTBA, MOJyYEeHUE H
npuMeHeHrne. KauecTBeHHas peakiusi Ha KapOoHaT-MOHBL lcmomp3oBaHMe KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH M CEeIBCKOM Xo3siicTBe.llepBoHadaibHBIE MOHATHS 00
OpPraHMYECKHX BEIIECTBAaX KaK O COCAWHEHHWSIX yriepona (MeTaH, 3TaH, 3TWJICH, aleTHICH, 3TaHOJ, TIIMIEPUH, YKCyCHas KHcioTa). MX coctaB m xuMmmdeckoe crpoeHue. lloHsaTtme o
OMOJIOTHYECKN BA)KHBIX BEIIECTBAaX: XXHpaX, OelKax, yriIleBoJaX — M WX POJHM B JKM3HU YeJloBeKa. MarepraibHOEe €JUHCTBO OPraHMYECKHX M HEOPTraHWYEeCKHX coeanHeHwi.KpemHnii, ero
¢u3mgeckrne U XNMHUYECKHE CBOWCTBA, MOTydeHHe U npuMeHeHne. CoennHeHns KpeMHus B npupoae. Oomrue npenctasnerns o6 okcuae kpemuus(IV) n kpemuaneBoit kucnore. CHIIMKATHI, X
UCIIONIb30BaHKE B OBITY, MEAMIIMHE, NPOMBILIIICHHOCTH. BaXkHeHIINe CTpoUTeNIbHBIE MaTepualbl: KepaMuKa, CTEKIIO, IIEMEeHT, OeToH, jkene300eToH. [IpobiemMbl 6e301acHOro NCIIOJIB30BAHUS
CTPOUTEJBHBIX MaTepualoB B IOBCEIHEBHOM >KM3HU.XMMUYECKHH KCIIEPUMEHT: M3y4YeHHE 00pa3loB HEOPraHWYECKHX BEIECTB, CBOWCTB COJSIHOW KHCIIOTHI; IPOBE/ICHHE KauyeCTBEHHBIX



peakiuii Ha XJIOPHUI-NOHBI M HAOIIOJCHNE MPU3HAKOB UX IPOTEKAHUS; OMBITHI, OTpaXaomue (GU3MIECKHE U XMMUYECKHE CBOWCTBA TAJIOTEHOB M X COCIMHEHMH (BO3MOXHO HCIIOIb30BaHUC
BHJIEOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00OpaslaMu XJIOpUAOB (TajJOreHHI0B); O3HAKOMIIEHHE C OOpaslaMd Cepbl M €€ COeJAMHEHUSMH (BO3MOXHO HCIIOJNL30BAHME BHICOMATEPHANIOB);
HaOJIoleHne Tporecca OOYTNIMBaHUS caxapa IOJ JeHCTBHEM KOHIIEHTPHUPOBAHHOM CEpHON KHCIIOTHI; W3yUeHHE XHMHUYECKHX CBOMCTB pa30aBICHHOW CEpPHOH KHCIIOTHI, IPOBEICHHE
KayeCTBEHHO! peakluu Ha CyJb(haT-HoH U HaOJII0AeHe Npu3HaKa e€ MpoTeKaH!s; 03HaKOMJICHHE ¢ (U3MYECKUMU CBOICTBaMH a30Ta, (hochopa 1 UX coeTMHEHHH (BO3MOKHO HCIIOIb30BaHHE
BU/IEOMATEpUaIOB), 00pa3aMu a30THBIX M (pocdopHBIX ynoOpeHni; nonyyeHne, coOMpaHue, paclo3HaBaHUe M M3yYeHHE CBOMCTB aMMMaKa; IPOBEJICHHE KaueCTBEHHBIX PEaklHMi Ha MOH
aMMoHuUs 1 (ochaT-uoH U U3yYeHUE MPU3HAKOB MX IIPOTEKAHMs, B3aUMOJICHCTBIE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C MeJIbI0 (BO3MOXKHO HCITOJIb30BaHNE BHCOMATEPHATIOB); H3yUECHHE
MoJiesiell KpUCTaJUIMYECKUX PelEToK anMasa, rpaduTta, QysuiepeHa; 03HaKOMJIICHHE C TIPOLIECCOM aJIcCOPOLIMK pacTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YIJIEM U yCTPOWCTBOM IPOTHUBOTIA3a;
NoJyueHHe, coOupaHue, paclio3HaBaHUE M U3yYSHHE CBOMCTB YIIIEKHCIIOTO ra3a; MpoBeJIeHHe KaYeCTBEHHBIX peaklnii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3y4YEHHE ITPU3HAKOB UX MIPOTEKAHHUS;
03HAaKOMJICHHUE C MTPOIYKINEH CHIIMKATHOM MTPOMBIIUICHHOCTH; PELIEHUE AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTaulbl M UX COSIUHEHHS».

Pazgea 3. Merajibl 1 ux coequHeHus (20 yacos)

3.1. O6urue cBoiictBa MeTa/ioB (4 yaca) OGImas XapaKTEPUCTHKA XHMHUIECKHUX DIICMEHTOB — METAJIIOB Ha OCHOBAHWM MX TIOJNOXKEHHS B IIepHOANYECKOM CHCTEME XUMHIECKHUX DJIEMEHTOB
. U. MengeneeBa u crpoeHus aroMoB. CTpoeHue MeTalsioB. MeTajuiMyeckas CBsi3b M METAJUIMUECKas KpPUCTAJUIMYECKas peléTka. DIEKTPOXUMHUYECKUM psi HalpsDKEHHH METauIoB.
Om3nyeckie U XUMHYECKHE CBoiicTBa MeTayutoB. O0mue criocoObl morydeHnst MeTawioB. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUTHI X OT Koppo3muu. CIDIaBHl (CTaib,
YYT'YH, JIOPATIOMHUHUN, OpOH3a) ¥ UX IPUMEHECHHE B OBITY U IPOMBIIIICHHOCTH.

3.2. Baxkneiimne MeTaiibl U ux coequHeHus (16 yacos)lllenouynsie Metauibl: nmonoxeHue B Ilepuoanueckoit cucreme xumuieckux anemeHToB . . MeHeneeBa; CTpoeHHE WX aTOMOB;
HaxoXJeHue B mpupoje. Pusnueckue M XUMHUYECKHE CBOMcTBa (Ha mpuMepe HaTpus M Kanus). OKCHABI U TUAPOKCHIBI HAaTpud U Kanus. [IpuMeHeHue HIeNOoYHBIX METaUIOB U HX
coequHeHui. ll{enoyHo3eMenbHble METaUIbl MarHUi U KanbUuid: nojoxkeHue B [lepuoanueckoil cucteme xumuyeckux snemeHToB JI. . MeHaeneeBa; cTpoeHUE UX aTOMOB; HaXOXIEHUE B
npupoze. Puzndyeckue U XUMHUUECKHE CBOMCTBA MarHus M Kayiblius. BaxHelmye coefuHEHN KalbIus (OKCUA, THAPOKCH, coin). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHUs. ATTIOMUHHIA:
nosoxkeHue B llepuonnueckoil cucreMe xumudeckux snemeHToB JI. M. Menneneesa; cTpoeHME aToma; HaxoxkneHue B npupoze. dusnueckue M XUMHUYECKHE CBOWCTBA ANIOMUHUSL.
AwmpoTtepHBIC CBOWCTBA OKCHIa M THApOKcHaa amoMuHUs.XKene3o: monoxxenne B [lepuonndeckoit cucreme xumudeckux siaemeHToB [[. M. MeHzaeneeBa; cTpoeHHE aToMma; HaXOXJICHUE B
npupone. Puszndyeckne W XUMHUYECKHE CBoWcTBa xemne3a. Oxcuabl, ruapokcunasl u comm sxene3a(ll) m xemesa(Ill), mx cocrtaB, cBOHCTBa M MOJy4eHHE. XUMHUYCCKHAH SKCICPUMEHT:
03HAKOMJICHHE C 00pa3aMi METaJIOB U CIDIABOB, MX (PM3MYCCKIMHU CBOMCTBAMU; M3yUCHHE PE3yIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIF30BaHHE BHICOMATEPHAIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHS OKCUIA KaJbIMd W HATPUS C BOIOW (BO3MOXKHO HCIOJNB30BaHUE BHICOMATEPUAJIOB); MCCICIOBAHHE CBOWCTB KECTKOM BOJBI; IpoIlecca TOPEHHUS Kee3a B KHUCIOPOJe
(BO3MOXXHO HCITOJIE30BaHHUE BHCOMATEPHANIOB); NMPU3HAKOB IPOTEKAaHUS KadeCTBEHHBIX pEaKIMii Ha WOHBI (MarHUs, Kaublus, amfoMuHUs, IuHKa, xene3a(ll) u sxenesza(lll), memu(Il));
HaOJII0JICHUEe M ONHMCAaHWE INPOLECCOB OKPAIIMBAHUS IJIAMEHM MOHAMM HATPHs, KW M Kajblus (BO3MOXHO HCIIOJIb30BaHUE BHICOMAaTEpPHANOB); MCCIeNOBaHHE aM(pOTEpHBIX CBOMCTB
THIPOKCH/IA AIFOMUHUS U THAPOKCHA INHKA; peIlIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «BajkHelinne MeTaibl U UX COSIMHEHU Y.

Paznen 4. Xumus u okpy:kaiomas cpeaa (2 yaca)

4.1. BemecTBa W MaTepHaJibl B )KM3HH 4YejioBeKka (2 yaca)HoBbie MaTepuaibl U TEXHOJIOTHH. BeriecTBa U MaTepralibl B MOBCEIHEBHOMN KU3HU YeIOBEKa. XUMHEsI U 30pOBbe. be3omacHoe
HCTIOJIb30BaHUE BEIICCTB W XUMHUYECKUX peakiuii B ObTy. [lepBas mOMOIIb MPH XUMHYECKHX OXKOTaX M OTpaBieHHUsX. OCHOBBI 3KOJOTHYECKOH TPaMOTHOCTH. XUMHYECKOE 3arps3HEHUE
OKpYy’Karommie cpensl (mpenensHas AomycTuMas KoHIeHTpanus BemectB — [1JIK). Pomp xuMum B pemeHmH 3Kkonorndeckux mnpoOieM.lIpupomHble HCTOYHHUKH YTIIEBOJOPOAOB (YToJb,
MPUPOIHEIN Ta3, HEPTH), MPOAYKTH UX IMepepaboTKH, WX POJIb B OBITY M NPOMBIIUICHHOCTH. XUMHYECKUH SKCIIEPUMEHT: H3YYCHHE OOpas3lloB MaTepHaioB (CTEKIO, CIUIaBBI METaJlIOB,
MTOJTMMEPHBIC MaTEPUAIIBI).
Pe3epBHoe Bpems 3 yaca.

ME)KHPEZIMBTHLIC CBSI3H

Peanmaunﬂ MECXIPEAMETHBIX CBsI3EH IIpy U3Yy4YCHUU XUMHUHU B 9 knacce OCYIIECTBIIACTCA YEPE3 UCIIOJTB30BAHNUE KaK 06HII/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakK " HOHHTHﬁ, SABJIAOIIUXCA
CUCTEMHBIMU I OTACJIBHBIX TPEAMETOB €CTCCTBCHHO-HAYYHOI'O IMUKJIA. Peanmaum[ MEXKIPECIAMETHBIX CBs3CH IIpyu U3y4YC€HUN XUMUU B 9 xiacce OCYIIECTBIIACTCA YEPE3 UCIIOJIB30BAHNUE KaK
06H_II/IX €CTCCTBCHHO-HAYYHBIX HOHSITHﬁ, TaK " HOHHTHﬁ, ABJIAOMUXCA CUCTEMHBIMU UIA OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

O6IIII/I€ C€CTCCTBCHHO-HAYYHbIC TOHATUA: Hay‘-lHBIﬁ (baKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJINU3, CHUHTE3, maccmbnxaunﬂ, NEPUOANIHOCTD, Ha6J'IIO,HeHI/IC, OKCIICPUMEHT, MOJCIIMPOBAHNC,
n3MepeHue, MoJ1€Jib, SIBJICHUC, HapHI/IKOBHﬁ Bq)(i)CKT, TCXHOJIOTUs, MaTCPpUAJIbIL.



®dusnka: MaTepus, aTroM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJA, H30TONbBI, PAJIHMOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUYCCKHUHA 3apsja, MPOBOJHUKH, IOJYIPOBOJIHHUKH, JIHAJICKTPHUKH,
(hOTORIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAILTUIECKAs PEIIETKA, CIIaBbl, PH3NIECKHE BEITMYMHBI, €IUHUIIBI U3MEPEHYS,
KOCMHYECKOE IIPOCTPAHCTBO, TNIaHETHI, 3B&3/151, CoHIIe.

Buonorus: ¢potocunres, Apixanue, ouocdepa, IKOCUCTEMa, MUHEPAITBHBIC YI0OPEHUS, MUKPOAJIECMEHTBI, MAKPO3JICMEHTHI, ITUTATCIBHEBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpochepa, MUHEPAIBI, TOPHBIC TOPO/IbI, MOJIC3HBIC HCKOMAEMEBIE, TOIUIUBO, BOJHBIC PECYPCHI.

BocnurareabHblil IOTeHIMAN IPpeAMeTa.

B ycioBusAxX Bo3pacTaromiero 3Ha4eHUs XMMHUH B )KU3HH OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XUMHYECKOT0 00pa3oBaHus. B miaHe conpani3aniy OHO SBIISIETCS OJJHUM U3 YCIIOBHUM
(OpMHUPOBaHUS MHTEIUIEKTA JIMYHOCTH M TapMOHMYHOTO €€ pa3BuTHsi. COBPEeMEHHOMY YeJIOBEKY XMMHYECKHE 3HAaHUs HEOOXOIAMMBI AJIsl MPHOOpPETEHUs! OOIIEKYIbTYPHOTO YpPOBHS,
MO3BOJISIIOIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO y4acTBOBaTh B MHOr0OOpa3HOW JKM3HU OOILIECTBa, JUIl OCO3HAHUS BAa)KHOCTHM Pa3yMHOTO OTHOIICHHS K CBOEMY
3/I0POBBIO U 3JIOPOBBIO APYTHX, K OKpY’Karolled MpUPOIHON cpefie, A1 TPaMOTHOTO NMOBEAEHHs IPU UCHOIb30BAHUYU Pa3IMYHBIX MAaTEpUAIOB U XM MUYECKUX BEIIECTB B MOBCEAHEBHOM
KHU3HH.

Xumudeckoe 0Opa3oBaHHE B OCHOBHOH IIKOJIE SIBISIETCS 0a30BBIM 110 OTHOIICHMIO K CHCTEME OOIIEro XuMH4Yeckoro obpaszoBaHusa. I[103TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO
peanusyeT MpHCyNIHe OOIEeMy XHMHUYECKOMY OOpa30BaHHIO KIFOYEBBIE LIEHHOCTH, KOTOPBIC OTPa)Kal0T I'OCYNapCTBEHHbIC, OONIECTBCHHBIC M WHIWBHIYalbHbIE MOTPEOHOCTH. DTHM
OTIpEIETISIETCSI CYIIHOCTh 00IIeil cTparernu 00y4deHns!, BOCIIUTAHHUS ¥ Pa3BUTHSI 00YJAIOIINXCS CPEACTBAMH yIEOHOTO IpeaMeTa « XUMUs».

W3zyyenne npeamera: 1) cmocoOCTByeT peaqn3aniil BO3SMOKHOCTEH Ul caMOpa3BUTHA M (JOPMUPOBAHUS KyJIbTYPHI JINYHOCTH, € oOmmel 1 GpyHK IMOHAIbHOM ITPaMOTHOCTH; 2) BHOCHT
BKJIaJ B ()OPMHUPOBAHHE MBIIIICHUSI U TBOPUECKHX CHOCOOHOCTEH IOAPOCTKOB, HABBIKOB MX CaMOCTOSATENBHOM y4eOHOI IeATeNbHOCTH, YKCIIEPUMEHTAIBHBIX U HCCIEA0BATEIBCKUX
YMEHUH, HEOOXOANMBIX KaK B TIOBCEHEBHOM KM3HH, TaK U B MPO(ECCHOHANBHON AEATEIBHOCTH; 3) 3HAKOMHT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIQABIBAET OCHOBBI LIEIOCTHOTO
B3MUISIa Ha €MHCTBO IPHPOJBI M YENIOBEKA, SIBJISIETCSl OTBETCTBEHHBIM 3TarnoM B (JOPMHPOBaHMHU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH MOJPOCTKOB; 4) cnocoOcTByeT (hopMHpOBaHHIO
LEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K IPUPO/JIE, K UEIIOBEKY, BHOCHT CBOM BKJIaJ] B DKOJIOTHUECKOE 00pa30BaHUE MIKOJILHUKOB.

TemaTH4yeckoe MUIAHUPOBaHUE MO NpeAMeTY « XUMHS» COCTABJIEHO ¢ YuyeToM Padoueii mporpaMMbl BOCIIMTAHMS.

8 kuace (66 yacos)

Ne HaumenoBanue Monyis Bcero Nudopmanus 00 31eKTPOHHBIX BocnurarenpHblil IOTEHIAAT
4acoB | y4eOHO-METOJMYECKHX MaTepHaiax YpOKa B COOTBETCTBUU C
MoayneM «lIIkonbHbBIN ypok

Pasnea 1. IlepBonayanbHble XUMUYeCKUe NOHATHUS (20 yacoB)
1.1. Xumus — BaXKHAas o0JacThb 5 Poccuiickast anekTpoHHas LIKoJia YcraHoBJI€HHE JOBEPUTEIbHBIX OTHOIIEHUH MEXAYy Y4YUTEIeM M €ero YYeHHUKaMH,

ecTeCTBO3HAHUSI u MPAaKTHICCKOMN - https://resh.edu.ru/ CTMOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHATHIO yYalOlUMHUCS TpeOOBaHWH U MPOchO
NEeATETLHOCTH YeIOBEKa yUHUTeNs, MNPUBICYCHHI0O WX BHUMAHHA K oOOCyXJaeMoH Ha ypoke HH(OpPMAINH,



https://resh.edu.ru/

1.2,

BemecrtBa
1 XUMHUYECKUE PEaKIINH

15

Poccuiickas 3neKTpoHHas LIKOJIa
- https://resh.edu.ru/

Ennnas xomnexkuust nUQpOBBIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

aKTHBU3aIlUU WX ITO3HABATECIIFHON JIESATEIHHOCTH.

[IpuBnedyeHne BHUMaHUS MIKOJILHUKOB K IIEGHHOCTHOMY acIleKTy H3y4aeMbIX Ha
ypOKax sIBJI€HUH.

[loOyxaeHne IIKOJHHUKOB COONIONAaTh Ha YPOKE OOLICTIPUHATHIE HOPMEI
MOBENICHUSI, TpaBMJIa OOMICHUSA CO CTapIIMMHU (YYUTEISIMH) M CBEPCTHHKAMU
(IIKOTBHUKAMM), TPUHIUIEI y4eOHOH IUCIUIUIMHBI B CAMOOPTaHU3AINH.
BxiroueHne B ypOK HIPOBBIX TPOIEAYpP, KOTOPHIE IIOMOTAIOT MHOAJEPKATh
MOTHBALMIO JeTe K TMONYyYCHHIO 3HaHWH, HAJQKUBAHMUIO IO3UTHBHBIX
MEXINYHOCTHBIX ~ OTHOIICHWH B  KJacce, IOMOTAOT  YCTaHOBJICHHIO
JNoOpoKenaTenbHOM aTMOc(ephl BO BpeMsl ypoka

Pa3gen 2. Baxkneiilue npeacTaBuTe/] M HEOPraH

nyeckux Benrects (30 yacon)

2.1.

Bosmyx. Kucmopon. Ilomsartue 00

OKCnaax

5

Poccuiickast 3neKTpoHHas LIKOJIA
- https://resh.edu.ru/
OenepanbHBIA 00pa30BaTEIHHBII
opTaj
http://www.edu.ru/
OenepanbHas — WHPOPMAIMOHHAS
cuctema «EnuHOe OKHO JocCTyma K
00pa3oBaTeNbHBIM pecypcam» -
http://window.edu.ru/

2.2.

Bonopoa.
TTonsiTHe O KHCIIOTAX M CONISAX

Poccuiickas snekTpoHHas mIKojda -
https://resh.edu.ru/

Emunas  xommiekums — mu(POBBIX
00pa3oBaTENBHBIX PECYpPCOB
http://school-collection.edu.ru

2.3.

KonnuecTBeHHBIE OTHOIIEHHUS B XUMUN

OenepanpHas HHOOPMAITOHHAS
CcucreMma (<E)II/IHOG OKHO JOCTYyIIa K
o0pa3oBaTeNbHBIM peEcypcam» -
http://window.edu.ru/

2.4.

Bopa. PactBOpBL. IlonsTe 00

OCHOBAaHUAX

Enunas xosureknms mH(POBBIX
00pa3oBaTEIBHBIX PECYPCOB
http://school-collection.edu.ru

@DOopMHpOBaHHE Yy YYCHHKOB YBaKCHHS W HHTCPECOB K MPAKTHICCKOU
HANPaBJICHHOCTH MpeaMera; (GOpMHpOBaHHE (GYHKIMOHAIBHOW TI'PAMOTHOCTH,
BOCIIUTaHUE KyJIbTYpPhl OOIICHHS, [OJNCPXKAaHHEe UHTEpeca K YYCHHI0 H
(OpMUPOBAHHIO TO3HABATEIBHON aKTHBHOCTH.

BrutroueHre B ypOK HTPOBBIX MPOLEAYP, KOTOPBIE TOMOTAOT IIOJICPIKATh
MOTHBAILIUIO ﬂeTeﬁ K MOJTYYCHHUIO 3HaHHI>i, HaJIa>KUBAHUIO ITO3UTUBHBIX
MEXIIMYHOCTHBIX OTHOIICHHH B KJIACCE, TOMOTAIOT YCTAHOBICHHIO
J0OpoKenaTenbHOM aTMoc(epsl BO BpeMst ypoKa.

I/IHI/II_II/II/IpOBaHI/Ie U MOAJACPIKKaA HCCHCHOBaTeHLCKOﬁ JACATCIBbHOCTHU HIKOJIBHUKOB

B paMKax p€ajin3alilui UMW MHANBUAYAJIbHBIX U I'PYNIIOBBIX UCCICA0BATCIBCKUX
MPOEKTOB



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/

2.5.

OCHOBHBIE KJTaCCHl HEOPTAHNIECKUX
COEIMHEHN

11

Poccuiickast anekTpoHHas
IIKOJIa -
https://resh.edu.ru/

®denepanbHas
HH(POPMAIMOHHAS
cucreMa «EmuHOE OKHO
JocTymna K
00pa3oBaTeILHBIM
pecypcam» -
http://window.edu.ru/
Ennnas KOJUIEKLIUSA
TUPPOBBIX
00pa3oBaTEBHBIX
pecypcoB

http://school-
collection.edu.ru

Paznen 3. Ilepuoauyveckuii 3axkoH u Ilepuoamyeckasi cucrema xumuyeckux 3jiemMentoB JI. WM. MenaeneeBa. Crpoenne aromMoB. XUMUYecKasi cB3b. OKUCIAUTEILHO-
BOCCTAHOBHTeJIbHBIEe peakuuu (14 yacoB)

3.1

[Tepuoanueckuit 3aKOH U
[lepnoanueckass cucreMa XUMHUYECKUX
aneMeHToB /. n. Menpeneena.

CrpoeHue aToMa

7

Poccuiickas anekTpoHHAs
LIKOJIa -
https://resh.edu.ru/
®denepasbHbIil
00pa3oBaTeNBHBIHN MOpTAI
http://www.edu.ru/
®denepanbHas
WHPOPMAIMOHHAS
cucrema «EamHoe OKHO
JlocTymna K
o0pa3oBaTeNbHBIM
pecypcam» -
http://window.edu.ru/

Vcnonb30BaHHEe BOCIUTATENBHBIX BO3MOXKHOCTEM cojep)kaHUsl ydeOHOro mpeaMera
yepe3 AEMOHCTPAIHIO JETSAM NPHMEPOB OTBETCTBEHHOI'O, I'PAaXKIAHCKOTO IMOBEACHHUS,
MPOSIBJICHUS YETIOBEKOIIOOMST U J10OPOCEPICYHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIMINX
TEKCTOB JUIA YTEHHS, 337a4 JUId PELICHUs, MPOOIEMHBIX CUTYallMi U OOCYKICHUS B
KJlacce

DOpMHUPOBAaHUE y YUEHUKOB YBa)XKEHUS M MHTEPECOB K MPAKTUUECKOW HAIPaBIECHHOCTU
npeamera; GopMupoBaHre (QYHKIMOHATIBHOW IPaMOTHOCTH, IOJ/IepKaHUe HHTEpeca K
YUCHHIO B ()OPMUPOBAHUIO [TO3HABATEIFHON aKTHUBHOCTH.



https://resh.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.edu.ru/
http://window.edu.ru/

3.2. Xumuueckas

CBA3b.
BOCCTAaHOBUTCIIBHBIC pPCAKIIUN

OKHCIUTEIBHO-

Poccuiickast anekTpoHHas
IIKOJIa -
https://resh.edu.ru/

Ennnas KOJUIEKLIUSA
U QpoBBIX
00pa30BaTEIBHBIX
pecypcoB

http://school-
collection.edu.ru

®denepalibHbII
00pa3oBaTeIBHBIHN MOpTAIT
http://www.edu.ru/

[TpuBeyeHre BHUMaHMS IIKOJHLHUKOB K IIEHHOCTHOMY acIleKTy M3ydaeMBbIX Ha ypoKax
SIBIICHUM.

®DopMHPOBaHUE Y YISHUKOB YBAKEHISI 1 HHTEPECOB K MPAKTHICCKOH HAIIPAaBICHHOCTH
npeamera; GopMHupoBaHUe (HYHKIIMOHATBFHONH TPAMOTHOCTH, BOCIIUTaHHE KYJIBTYPHI
OOIIICHUS; TOAZICPKAHUE HHTEPECca K YUCHUIO 1 (HOPMUPOBAHUIO TIO3HABATECILHON
aKTHUBHOCTH.

BrxiroueHue B ypoK UTpOBBIX MPOLEAYpP, KOTOPbIE MOMOTAIOT MOJAEPKAaTh MOTUBAIIUIO
JleTeil K MOJy4YeHHUI0 3HAHUH, HATa)KUBAHUIO TTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, OMOTAI0T YCTAHOBJICHUIO T0OpOXKeIaTeIbHOM aTMoc(hephl BO BpeMs ypoKa

Pe3epBHOe Bpems 2 yaca

| OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 66

9 kjaacc (66 yacom)

Ne HaumenoBanue Moxyst

Bcero
4acoB

Wudopmanus o6
ANIEKTPOHHBIX Y4eOHO-
METOJIMYECKHX MaTepHasiax

BocnuraTenpHbIN IOTEHITAAT
yYpOKa B COOTBETCTBHUU C
moayneM «IIIkonbHBII ypOK»

Pazgen 1.BemecTBo u xumuueckue peakuuu (17 yacon)

1.1. IloBTopenne wu yriayOieHWe 3HAHUI 5 Poccuiickas snekTpoHHast
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca IIKOJIa -

https://resh.edu.ru/
Enunas KOJIJICKLIMS
TUPPOBBIX
00pa3oBaTeIbHBIX
pecypcoB
http://school-
collection.edu.ru

1.2. OcCHOBHBIE 3aKOHOMEPHOCTH 4 ODenepanbHBIH

XUMHUYECKUX peaKIuil

00pa3oBaTeNIBHBIN MOpTAI
http://www.edu.ru/

®denepanbHas
nHPOPMANMOHHAS CHCTEMa
«EnuHOEe OKHO pocTyma K
00pa3oBaTEeILHBIM
pecypcam» -
http://window.edu.ru/

YCcTaHOBJIEHHE JOBEPHUTENbHBIX OTHOIIEHHH MEXAYy YYHTEIeM H €ro Yy4eHUKaMH,
CIOCOOCTBYIOIIMX MMO3UTHBHOMY BOCIPHSTHIO Y4YallUMHCS TpeOOBaHMH M MPOCKO
yuHTeNs, NPHUBICYCHUIO WX BHUMaHHMs K O0OCyXIaeMol Ha ypoke HH(pOpMaIuy,
AKTUBHM3AIMH X TIO3HABATEJIFHOMN e TeTbHOCTH

[Ipumenenne Ha ypoke WHTEPAKTHUBHBIX ()OPM PabOTHl yHaIIMXCS: WHTEIIEKTYallbHBIX
UTP, CTUMYIHPYIOUINX MO3HABATEIbHYI0 MOTUBALMIO HIIKOJIBHUKOB; JUCKYCCHI, KOTOPBIE
JIAI0T yYaluMcs BO3MOXKHOCTD MPHUOOPECTH OIBIT BeIEHHS KOHCTPYKTHUBHOTO IHAJIOTa;
TpyIIoBOH paboThl WM paboThl B Mapax, KOTOPBIC y4aT IIKOJBHMKOB KOMAaHJIHOM
paboTe 1 B3aMMOJICHCTBHIO C IPYTMMH JETHMH.



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://window.edu.ru/

1.3. OneKTposMTHYecKast JIMCCOLMALTHS. 8 Poccuiickas  snektponHas | Vcronb3oBaHHE BOCIHTATENIBbHBIX BO3MOXHOCTEH COIEp)KaHHS Y4eOHOro mpeaMera
XUMHYECKUE PEAKIMH B PAaCTBOPAX mkona - https://resh.edu.ru/ | gepes aeMOHCTpalmUIO AETIM MPUMEPOB OTBETCTBEHHOIO, IPa)KJAHCKOIO IOBEICHHS,
MIPOSIBIICHUST YEJIOBEKOMO0MS M T0OPOCEpACIHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIMX
Enunas KOJUICKLMS | TEKCTOB IUIS YTEHHS, 3alad JUI PELICHUs, MPOOJIEMHBIX CHTYalUi U 00CYKICHUS B
U QpoBBIX KJacce
00pa3oBaTeIbHBIX PECYPCOB
http://school-
collection.edu.ru
®denepasibHbII
00pa3oBaTeNBHBIHN IMOpTAIT
http://www.edu.ru/
Paznes 2. Hemeranbl u ux coequHenus (24 yacoB)
2.1. OO0mwas XapakTepUCTUKA XUMHYECKHX 4 Poccuiickass  snektponHas | [IpuBiedyeHre BHUMaHHS IIKOJBHHKOB K LIEGHHOCTHOMY acIeKTy M3Y4aeMBIX Ha ypoKax
anemMeHToB VIIA-rpynmnsl. ['anorenst mikona - https://resh.edu.ru/ | sBnenuii, opranusaius uX pabOThl C MOIYYaeMOl Ha YpPOKE COIMAIbHO 3HAYUMOMN
nHpOpMalUUell — WHUALMUPOBAHUE €€ OOCY)KICHHS, BBICKAa3bIBaHHS YYalMMHCS CBOETO
Ennnas KOJUISKIMSI | MHEHHS IO €€ IIOBOAY, BEIPAOOTKH CBOETO K HEll OTHOILCHHSI.
urQpoBIX Hcnonp3oBaHre BOCIUTATENBHBIX BO3MOKHOCTEH CoJlepikaHusl y4eOHOTOo TpeiMeTa
00pa3oBaTeIbHBIX PECYPCOB | Yepe3 AEMOHCTPAIHIO JACTSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHNS,
http://school- MPOSIBIICHHUS YEIIOBEKOTIO0MS U TOOPOCEPACIHOCTH, Yepe3 MoA00P COOTBETCTBYIOMINX
collection.edu.ru TEKCTOB ISl YTCHUSI, 38184 IS PEIICHHUS, TIPOOIEMHBIX CUTYAILUi Tl 00CYKICHHS B
KJacce.
2.2. OOmas XapaKTepUCTHKAa XHMHUYECKHX 5 Poccuiickass  snektponnas | [IpuMeHeHMe Ha ypoKe HHTEPAKTHBHBIX (OpM paOOThl yUalUXCsl: HHTEIUIEKTYa bHbIX

37eMeHTOB VIA-rpynnsl.
COEIMHEHUS

Cepa u eé

mkodna - https://resh.edu.ru/

Ennnas
TUPPOBBIX
00pa3oBaTEIbHBIX PECYPCOB

http://school-
collection.edu.ru

KOJUICKIIUA

DenepallbHbIil
00pa3oBaTeNbHBIN ITOpTAI
http://www.edu.ru/

Hrp, CTUMYJIMPYHOIIUX NO3HABATCIbHYO MOTUBAIUIO IIKOJIbHHUKOB



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

2.3. OOmast XapakTepPUCTHKA XHMHUYECKHUX
a7eMeHTOB VA-rpynmsl. A3oT, docdop
U UX COEIMHEHUS

Poccuiickas snexkTpoHHas
mkona - https://resh.edu.ru/
Ennnas xosmmexius
TUPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-
collection.edu.ru
®denepalibHbII
00pa3oBaTeNbHBIN MOpTAI
http://www.edu.ru/

24. OOmass XapakTepUCTHKA XHUMHYECKUX
31eMeHTOB [V A-rpynnsl.
Yrepo U KpeMHHUI U X COeAMHEHHS

Poccuiickas snekTpoHHast
IKoJIa -
https://resh.edu.ru/

Ennnas KOJJICKIIHMS
(G pOBHIX
00pa30BaTeIbHBIX
pecypcoB

http://school-
collection.edu.ru

®denepasibHbII
00pa3oBaTeNBHBIHN MOpTAIT
http://www.edu.ru/

Pasznen 3. Merauibl 1 ux coequHennsi (20 yacos)



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://school-/
http://www.edu.ru/

3.1. OGiiie CBOWCTBA METAIIIOB 4 Poccuiickas smexTponHass | IIpuBiicUeHIEe BHUMAHHS IMKOJbHUKOB K IICHHOCTHOMY aCTIEKTy M3y94aeMbIX Ha YPOKax
IKOJIa - | sABIEHUH, opraHm3aus WX paboOTBl C IOJIy9aeMOH Ha YpOKE COIMAIBHO 3HAYUMOU
https://resh.edu.ru/ nH(pOpMaNHel — WHAIIMAPOBAHNE €€ OOCYKICHHS, BBICKA3bIBAHUS YUAIIUMHUCS CBOETO
Enunast KOJUICKIIMSI | MHCHHSI TIO €€ TTOBOJY, BRIPAGOTKH CBOETO K HEH OTHOIICHHS.
U(POBBIX Hcrone30BaHue BOCIUTATENBHBIX BO3MOMHOCTEH COJEpKAHUSA YUeOHOrO TpeaMeTa
00pa3oBaTeIbHBIX gyepe3 JEMOHCTPAIMIO JETAM IMPUMEPOB OTBETCTBEHHOIO, I'PAXKIAHCKOTO IMOBEICHUS,
pecypcoB MPOSIBIICHUST YETIOBEKOIIO0H U JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX
http://school- TEKCTOB UTSL YTCHHMS, 3a/a4 JUIs PEICHUs, MPOOJIEMHBIX CUTyalluid [UIs OOCYXICHHS B
collection.edu.ru KJIacce.
deepanbHBII IpuMeHeHne Ha YpOKE MHTEPAKTUBHBEIX (OPM pabOTHI yUaIlUXCs: MHTEIUIEKTYaIbHBIX
00pa3oBaTebHBIi IOPTAT | UTP, CTUMYIHPYIONIMX [TO3HABATEIBHYI0 MOTHBAIIMIO IKOJIbHHKOB.BKIIIOYEHHE B YPOK
http://www.edu.ru/ HUTPOBBIX TPOIEYP, KOTOPHIE TIOMOTAIOT MOMACPKATh MOTHBAIIHIO JIETEH K TOTYUCHHUIO
denepanbHast 3HAHWM, HAJTAXXUBAHUIO TIO3UTHBHBIX MEKIIMIHOCTHBIX OTHOINICHHUHN B Kilacce, TIOMOTaloT
HH(OpPMAIHOHHAS YCTaHOBJICHHIO T0OPOKeNaTeIbHON aTMOc(hepsl BO BpeMst ypoKa
cucrema «EIMHOE OKHO
J0CTYyIa K
00pa3oBaTeIbHBIM
pecypcam» -
http://window.edu.ru/

3.2. Baxxneiime MeTanibl U UX COSIUHEHUS 16 Poccuiickas snekTpoHHast

IIKOJIa -
https://resh.edu.ru/

Enunas KOJUICKLIUSI
TUPPOBBIX
00pa3oBaTeIbHBIX
pecypcoB

http://school-

collection.edu.ru
denepalibHbINA
00pa3oBaTeNbHBIN MTOpTAI
http://www.edu.ru/

Pa3gen 4. Xumus u okpyKawmas cpeaa (2 4yaca)



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
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4.1.

BemectBa u marepuainsl
YeJIOBEKA

B

KHU3HH

denepalbHbIN
00pa3oBaTEeIBHBIHN IMOpTAIT
http://www.edu.ru/

®denepanbHas
HH(POPMAIMOHHAS
cucreMa «EquHOoe OKHO
JOCTyTIa K
00pa3oBaTeILHBIM
pecypcam» -
http://window.edu.ru/

Hcronp30BaHHe BOCIHTATEIBHBIX BO3MOXHOCTEH CoOlep)kaHus y4eOHOro mpenMera
4yepe3 AEMOHCTPALMIO JETSAM IPUMEPOB OTBETCTBEHHOI'O, I'PAXKTAHCKOTO IOBEICHHS,
MIPOSIBIICHUST YEJIOBEKOMO0MS M T0OPOCEpACIHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIMX
TEKCTOB JJIsL YTCHHMS, 3aJa4 Ul PEIICHUs, NPOOIEMHBIX CUTYyaluid A oOCYXACHHS B
KJacce

BxittoueHne B ypoK HUTPOBBIX MPOLEAYpP, KOTOPBIE TIOMOTAIOT IOAAEPKaTh MOTHBALIUIO
JIeTel K MOJYy4YEeHHIO 3HAHWH, HaJTa)XMBAaHHUIO TIO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIECHUH
B KJ1acce, IOMOTal0T YCTaHOBJICHUIO TOOpOXKeIaTebHOi aTMocdepbl BO BpeMsl ypoka

Pe3epBHOe Bpems 3 yaca

| OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME
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