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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XMMuM Ha yYpOBHE cpeHero oomiero oopazoBanus pazpadborana Ha ocHOBe DeaepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3 «O06
oOpaszoBanun B Poccuiickoit denepanumy», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (peepanbHOM 0O0pa3oBaTeNbHOM MPOrpaMMbl CPEAHEr0 O0IIEero
obpazoBanus (POIT COO), npencraBiaeHHbXx B denepanbHOM TocymapcTBEHHOM oOpaszoBatenbHOM cranmapte COO, c¢ yuérom Konuenmun
npenojaBaHus yd4eOHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX oOpranusanusx Poccuiickoit @enepanuy, peaqu3yrOIUX OCHOBHBIC
o0OpasoBarelbHbIC MPOrPaMMbI, U OCHOBHBIX MOJIokeHH «CTparerun pa3Butusi Bocriutanus B Poccuiickoit denepanuu Ha nepuoa a0 2025 roga»
(Pacnopspxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3paboTKe MpOorpaMMbl IO XUMHH, K OMpPeeIeHuI0 o01Ieil cTpateruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHUS 00y4aromInXCs
cpencTBamMu yueOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypoBHE cocTaBWIM KoHIenTyanbHble monokenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, coAepKaHus, pe3yIbTaTOB 00y4eHHs U TpeOOBAaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, II0JIydaeMO€ BBIIYCKHUKAMHU O00I1€00pa30BaTEIbHON OpraHu3aliy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CITYKUT 3aBEPIIAIOIINM 3TAOM pPeau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITNX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO 00pa30BaHMs. DTH IIEHHOCTH KAacaloTCs MO3HAHUS 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHHS M OOIIEH
KYJIBTYphl Y€JIOBEKa, a TaK)Ke IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MPHUPOAHOM cpere. Peanmsyercs xumuueckoe
oOpa3zoBaHue 00YyJarOUIUXCsl Ha YPOBHE CpPEeIHEro 001iero oOpa3oBaHMs CPEeACTBAMHU YYEOHOTrO MpeaMeTa «XHUMHsS», COAEpPKaHUE U MOCTPOCHHE
KOTOPOTO OIpEAENeHbl B IPOrpaMMe Mo XUMUHU C YIETOM crienu(UKA HAyKU XUMUH, €€ 3HaYCHUs B TIO3HAHUU MPUPOBI U B MaTepUATbHON JKU3HU
o0rmIecTBa, a Takke ¢ yu€ToM OOIIMX IeNIeil ¥ MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeIHEro o0miero o0pa3oBaHus B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UIpaeT 0coOyro poJib B COBPEMEHHOW LIMBWIM3ALMY, B CO3/IaHUU HOBOM 0a3bl MaTepHUaIbHOU
KynbTypbl. OHa BHOCHUT CBOM BKJaa B (hOpMHpOBaHHE pPALMOHAIBHOTO HAyYHOTO MBIIIJIEHUS, B CO3/IaHHE IEJIOCTHOTO MpeacTaBiIeHHs 00
OKpY’KaloIlleM MHpE KaK O €IWHCTBE IPUPOJIbI U UelIOoBeKa, KoTopoe (OpMUPYETCS B XMMHUM Ha OCHOBE IOHHUMAaHMs BEIIECTBEHHOIO COCTaBa
OKpY’KaIOIIEero MUpa, OCO3HAHUS B3aUMOCBS3H MEX/y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aUMOJIEHCTBYSI C APYTHMHU €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOThEMJIEMOM 4aCThI0 MUPOBOM KYJbTYpPbI, HEOOXOUMBIM YCIIOBUEM
YCIIEITHOTO TPYAA ¥ dU3HU KaXI0T0 wieHa oomecTBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3UAaTeIbHas, Kak HayKa BEICOKHX TEXHOJIOTUI HallpaBiIeHa
Ha peIIeHNE 100aTBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPhEBOM, YHEPTETUUYECKOM, MTUIIEBOM, IKOJIOTHYECKOM 0€301MacHOCTH U
OXpaHbl 3J0POBbSI.

B cooTBeTcTBHM ¢ 00IIMMU LIEISIMHU U MIPUHIMIIAMU CpeAHEro oluiero oOpa3zoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi
YPOBEHb M3YYEHHUs1) OPUEHTUPOBAHO IMPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO IMOJATOTOBKY OOYyYaromuxcs, HEOOXOAMMYIO UM MJisi BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIOYEHHS B )KH3Hb COLMYMA, MPOJOKEHUs 00pa30BaHUsl B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocraBnsirolmiuMu peameTa «XUMHs SBISIFOTCS 0a30Bble Kypchl — «Opranuyeckas XuMus» U «O011as 1 HeopraHuueckass XUMHUs, OCHOBHBIM
KOMITOHEHTOM COJIEpKaHHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHM MO HEOpPraHMYeCKOW XUMHUM (C BKJIIOUCHHEM 3HAHWUU U3
o0meld XMMHUH) W OpraHuveckorl xumuu. DopMUpOBaHWE MAaHHOW CHUCTEMBbI 3HAHWN TMPU H3YYEHUH TpeaMera o0ecleuyrnBaeT BO3MOXKHOCTh
paccMOTpEeHHs BCETO MHOT000Opa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPHI XMMHUU.
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CrpykTypa conepxkanusi KypcoB — «Opranndeckas Xxumus» u «OO0Ias 1 HeopraHuveckas XuMus» chOpMUpPOBaHA B MPOTpaMMe MO XMMUHU Ha
OCHOBE CUCTEMHOI0 IOJIX0/1a K M3y4YEeHHUI0 y4eOHOro MaTepuaia u 00ycIoBIeHa HCTOPUYECKH OOOCHOBaHHBIM Pa3BUTHUEM 3HAHUI Ha OnpeaenEéHHbIX
TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKON XUMHUH BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUUECKON TEOPUN CTPOEHUSI OPraHU YECKUX
COEJMHEHUH, a TaK)Ke Ha YPOBHE CTEPEOXMMMUYECKHX M 3JICKTPOHHBIX MpPEJICTaBICHUH O cTpoeHuM BemiecTB. CBeleHHs 00 M3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTUHU — OT YIJIEBOAOPO/IOB JI0 CIOKHBIX OMOJOTMYECKH aKTUBHBIX COEAMHEHHH. B Kypce opraHnueckoil XMMUU MOTy4atoT
pa3BuTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOrO OOmIEro o00pa3oBaHMs I€PBOHAYAIbHbBIE IPEACTABIECHUS O XUMHYECKOW CBsI3H,
KJIacCU()MKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEaKIIHH.

[Tox HOBBIM YIiIOM 3peHHs B npeaMeTe «XHUMUs» 0a30BOr0 ypOBHS pacCMaTpUBAETCs M3YYEHHBIH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs
TEOPETUYECKHI MaTepual M (HAKTOJOTHYECKUE CBEJCHHMS O BEIIECTBAX M XMMHUYECKOW peakumu. Tak, B 4yacTHOCTH, B Kypce «OOmas u
HEOpraHuyecKass XMMHs» OOy4yaroIUMCs MPeOCTaBISIETC BO3MOXKHOCTh OCO3HATh 3HAUYEHUE NEPUOJUUECKOro 3aKOHa C OOIIETEOPETUYECKUX U
METOJIOJIOTUYCCKUX TO3UIHH, TIy0Ke MOHITh UCTOPUYECKOE HM3MEHEHHE (YHKIIMI 3TOro 3akoHa — OT 0O0oOIaromeld 10 OOBSICHSAIOIMEH H
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BEILECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX M MPUMEHEHHUH, a TAK)KE O XMUMUYECKUX PEaKLUsAX, X
CYILIHOCTHU ¥ 3aKOHOMEPHOCTSX NPOTEKaHUs JONoiHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu COEpKaHusl, UMEIOIIUMHU KyJIbTYPOJIOTMYECKUN U
IPUKIAIHON XapakTep. DTH 3HaAHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3U XUMUHU C APYTUMHU HayKaMH, PaCKpbIBAIOT €€ poJib B I03HABATEIbHON
U MPaKTHYECKOW AEATeNbHOCTH 4YEeIO0BEKa, CIIOCOOCTBYIOT BOCIIUTAHHMIO YBa)KEHHUsS K IPOLECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTHUYECKHX
NPUIOKEHUH XMMHHU, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX NPOOJIeMax, CBA3aHHBIX C XHMUEH,
KPUTUYECKH OCMBICIMBATh MH(DOPMALMIO U NPUMEHATh €€ JUIsl NOIOJHEHWUsS 3HAHWH, peIleHHs] MHTEJUIEKTYyaJbHbIX M HKCIEPUMEHTAIbHbBIX
HCCJIEIOBATENbCKUX 3a/1a4. B 1ienom copepkanue yueOHOro npeamera «XUMHs» TaHHOTO YPOBHS M3YYEHHs OPUEHTHPOBAHO Ha (hOPMHUpPOBAHUE Y
00y4aroIuxcsik MUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUS (GHIOCOPCKUX HAEH, TaKMX Kak: MaTepHalbHOE €IMHCTBO HEOPraHMYeCKOro M
OpraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOECHUEM, I03HABAEMOCTh IIPUPOIHBIX SIBICHUN MYTEM 3KCIIEpUMEHTA U
pelIeHNs MPOTUBOPEUN MEXIY HOBBIMU (PaKTaMH M TEOPETHUECKUMH IPEANOCHUIKAMU, OCO3HAHME POJIM XUMHM B PEIIEHUH KOJOTMUYECKUX
pobiieM, a Takke mpoodsieM cOepeKeHHs SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTepHaloB.

B muane pemieHus 3ajau BOCOUTAHUS, PA3BUTHS U COLMANU3AMK O0yYarOIIUXCsS NIPUHATBIE TPOrpaMMOM 110 XUMHHM HOJXO/IbI K OTPeIeIeHUI0
COJIep’KaHusl U MOCTPOEHUS IperMeTa IpeycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBbHBIX YUEOHBIX JEHCTBHM, MMEIOIMX 0a30BO€ 3HaUEHUE IS
pa3IMYHBIX BUJOB JEATEIBHOCTH: pelIeHus mpoOjeM, MOMCKa, aHalu3a M oO0pabOTKM MHGPOpPMAalnU, HEOOXOIUMBIX JUId MPHOOPETEHHUs OIbITA
NPAKTUYECKON M MCCIIEI0BAaTENbCKON JEATENIbHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B TIO3HAHUM XUMUH.

B nmpakTuke mpernosaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs, TaK W Ha ypOBHE CpeAHEro oduiero oOpa3oBaHusi, Mpu
OTIpe/IeNIEHUH COJIepKaTeIbHON XapaKTePUCTHKY LIeIel U3yueHHs ITpeIMeTa HalipaBJIeHuEM IEPBOCTENIEHHON 3HAUMMOCTH TPAJAUIIMOHHO MPU3HAETCS
(dopMHpOBaHHE OCHOB XUMHYECKOM HAyKH Kak O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOH JEesTeIbHOCTH YeJI0BEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOIl KynbTypbl. C METOAMYECKONW TOUKH 3PEHHS TAKOM MOJAXOJ K ONPEICNICHUIO LIeJeil N3yuyeHusl mpeaMeTa sBIsSeTCs] BIOJIHE
OINPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3peHUs TJIaBHBIMU LIETISIMU U3y4eHUs npeameTa « XuMusi» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBnsitoTes:
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e (opMuUpOBaHHE CUCTEMbl XUMHUYECKUX 3HAHUH KaK Ba)KHEHIIEH COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHPa, B OCHOBE KOTOPOM
JeKaT KIH0YEBble NOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOGHHE U ITOHMMaHUE CYIIHOCTH JOCTYIHbBIX
0000111eHIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHUE C UCTOPHEN UX Pa3BUTHUS M CTAHOBJICHUS;

e (opMupOBaHME M pa3BUTHE NPEICTABICHUH O HAyYHBIX METOJAX IO3HAHUS BELIECTB M XHUMHUYECKUX PEAKLMH, HEOOXOAUMBIX JUIs
IpUOOpeTEeHUs] YMEHUIH OPUEHTHUPOBATHCSI B MUPE BEIIECTB M XUMHUECKUX SIBJICHUH, UMEIOLINX MECTO B IIPUPOJIE, B IPAKTUYECKON M ITOBCEIHEBH Oif
KU3HU;

®  pa3BUTHE YMEHHMH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM U OOBSICHEHHMEM XMMHUYECKOTO SKCHEPUMEHTa, COOI0ACHUEM
npaBui 6€30MacHOro OOpaIeHUs C BELIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapaKTEpUCTUKA LieJIed U 3a/1ad U3Y4EHHUs NPeAMETa B IporpaMMe 10 XMMHUU YTOUYHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMU IIPUOPUTETAMH B CHCTEME cpeliHero oouiero oopa3oBanusi. CerofHs B NpenojaBaHuM XUMUH B OOJIbIIEH CTENEHN OTAAETCS
NPEANOYTEHUE TMPAKTHYECKOW KOMIIOHEHTE COJAEp)KaHUS OOYyYeHHUs, OPUEHTHPOBAHHOW Ha IIOATOTOBKY BBITYCKHHKA O00IIe00pa3oBaTeIbHON
OpraHu3aliy, BIAJACIOLIEr0 He HA0OPOM 3HAHUH, a PYHKIMOHAIBHOM I'PaMOTHOCTbIO, TO €CTh CIIOCOOAMHU U YMEHUSIMU aKTHBHOTO IOTY4EHUS 3HAaHUH
Y IIPUMEHEHUS UX B PEAJIbHOM JKU3HHU Ul PEILIEHUS IPAaKTUUECKUX 3a/1a4.

B cBs13u ¢ 3TUM IIpH H3ydeHUU NpeaMeTa «XUMUsS» JOMUHHUPYIOLee 3HaYeHHE IPUoOPETaloT TaKUe 1IeNU U 3aJjauH, Kak:

ajanTtanys 00yJaromuxcs K yCJIOBUSM JAUHAMHYHO Pa3BUBAIOMIETOCS MHpa, (POPMUPOBAHHE MHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM,;

(dopmupoBaHue Yy 00y4aromuXcs KIYEBbIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE Ul PA3JIMYHbIX BUIOB
JeSTeNIbHOCTH: PELIeHUs MpodiieM, MOMCKa, aHaIn3a U 00paboTKu MH(OpMaLuK, HEOOXOIUMBIX Ul MPUOOPETEHHSI OIbITa AEITEIbHOCTH, KOTOpast
3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHHM, a TaKKe JJIS OLEHKU C MO3UIMHA HKOJOTHYECKOM Oe30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U
XUMHYECKHX IPOLECCOB HAa OPraHMU3M U€JIOBEKa U MIPUPOAHYIO CPENY;

pa3sBUTHE IO3HABATENbHBIX WHTEPECOB, HHTEUIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOy4aroIuXcs: CIIOCOOHOCTH CaMOCTOSTEIbHO
npuoOpeTaTh HOBBIE 3HAHMS 1O XHMHUU B COOTBETCTBHM C KMU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATH COBPEMEHHBIE WH(OPMAalMOHHBIE
TEXHOJIOTUH IS TOUCKA U aHaIN3a y4eOHOM U Hay4YHO-TIOMYJIIpHON MHPOPMALIUU XUMHUECKOTO COJEPKAHUS;

(bopMUpOBaHNE U Pa3BUTHE y OO0YYAIOIIMXCS aCCOLUATUBHOTO M JIOTMYECKOrO MBIIIIEHUS, HAOMI0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPU TNIAHUPOBAHUHU M ITPOBEACHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIMTAHUE y 00y4aromuxcs yoex1€HHOCTH B T'YMaHUCTHYECKON HANpPaBICHHOCTH XMMUH, €€ BaXKHOIM POJIM B PELICHUH ITT0OAIbHBIX MPOOsieM
PaLMOHATIBHOTO IPUPOIONIOIB30BaHHUS, TOTIOJIHEHHSI DHEPTETHUECKUX PECYPCOB U COXPAaHEHHSI IPUPOIHOTO PABHOBECHS, 0CO3HAHUS HEOOXOIMO CTH
OepeXKHOr0 OTHOIIEHUS K MPUPOJE U CBOEMY 3/I0pPOBbIO, a TaKKe NMPUOOPETEHUs OIbITa MCTOJIb30BAaHUS IMOJYUYEHHBIX 3HAHUN ISl TIPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYaLUsAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yuebHomMm maHe cpenHero obuiero oopa3oBaHus npeaMeT «XuMus» 0a30BOro YpoBHS BXOJHUT B COCTaB MpeaAMeTHOM obOnactu «EcTecTBeHHO-
Hay4yHbIE IPEIMETHIY.

OO6miee uncIo YacoB, OTBEAEHHBIX VIS U3YUYCHHS XUMHH, Ha 0a30BOM YPOBHE Cpe/iHero o01iero oopazoBanus, coctapisieT 68 yacos: B 10 kmacce
— 34 4aca (1 gac B Hepento), B 11 kimacce — 34 yaca (1 yac B Heneno).
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COILEPKAHUE OBYYEHUSA

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMHH

XUMUYEeCKUH d71eMeHT. ATOM. SIIpo aToma, U30TOIMbL. DIEKTPOHHAsE 000JI09Ka. DHEPreTUYECKUE YPOBHH, TOIyPOBHU. ATOMHBIC OpOHTANH, S-, P-
, d- snemenThl. OCOOCHHOCTH pacIHpelleleHHs] 3JEKTPOHOB MO OpOUTaisiM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KOH(HUTypanus aTOMOB.

[lepnonnueckuii 3akoH u [lepuonnueckas cucremMa xumndeckux 3eMeHToB /. M. MenaeneeBa. CBsi3b neproauyeckoro 3akoHa u lleproanueckoi
CUCTEMBI XUMHU4eCKHX 351eMeHTOB J. 1. MeneneeBa ¢ COBpeMEHHOM Teopuell CTpPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHNUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyMIaM U MepruoaM. 3HaueHue NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XuUMHUYECKas CBs3b. BuIbl XMMHMUECKON CBSI3M (KOBaJIGHTHAs HEMOJSApHas W TNOJspHAs, MOHHAs, MeTajIndyeckKasi).
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOW XHMHUYECKOW CBS3M (OOMEHHBI M JOHOPHO-aKIENTOpHBINA). Bomoponnas cBsizb. BajaeHTHOCTS.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIEeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[TonsiTue 0 nUcTIepcHBIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOPBI. MaccoBast 10151 BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHui. HomeHkaTypa HeopraHMyecKux BemlecTB. | eHeTHdeckasi CBA3b HEOPraHMYECKUX BEIECTB,
NPUHALJICKANUX K PA3JTMYHBIM KJIACCaM.

Xumunueckas peakuus. Kinaccupukanys XMUMUYECKUX peaklMii B HEOPraHMUECKON U OpraHu4ecKold XMMHUHU. 3aKOH COXPAaHEHUS! MacChl BEILLECTB,
3aKOH COXPaHEHUs U MPEBPALLECHUS SHEPTUHU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIu4HbIX (akTopoB. OOpaTtuMmble peakuuu. XUMHUECKOoe paBHOBecHue. PakTOpbl, BIMSIOUINE Ha
cocrosiHue xumudeckoro pasHosecus. [Ipunnun Jle Illarense.

OnekTponauTnueckas auccouuanus. CubHble U caadble 37eKTpoiauThl. Cpesia BOJHBIX PACTBOPOB BELIECTB: KUCAsl, HEUTpaIbHAas, ET0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCrepuMEHTaJIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB U UX MpeBpallleHui: 1eMoHcTpanus tTadnun «lleprogundeckast cucteMa XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa», u3ydeHue Mojeneil KpUCTAUIMYECKUX PeIIETOK, HaOMI0/IeHHEe U OMHUCAHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OINBITOB
(paznoxeHue MEpOKCHAa BOAOPOAA B MPHUCYTCTBUHM KaTallM3aTopa, OINpPEIENCHHE Cpeabl PACTBOPOB BEUIECTB C IMOMOIIbIO YHUBEPCAIBHOIO
UH/IMKaTOpa, peakllui MOHHOTO 0OMeHa), MPOBEICHHE PAKTUUECKOil paboThl «BiusHUE pa3IndHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKLIU 1.

Pacuérnrle 3amaun.

Pacu€rbl o ypaBHEHUAM XUMHUUYECKUX PEAKLIUH, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOIb30BAHUEM IIOHATHS «MACCOBAs J10JIS
BEILIECTBAY.

Heopranuueckasi xumust
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Hewmeranner. [lonoxenne HemeraiioB B Ilepuoauueckoii cucreme xumuaeckux neMeHToB . Y. MenaeneeBa 1 0cOOEHHOCTH CTPOSHHS aTOMOB.
®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCI0poaa, cephl, hochopa u yriiepoaa).

XVUMUYECKUE CBOWCTBA BAKHEWUIIUX HEMETAIIOB (TaJOreHOB, Cepbl, a3ora, ¢ocdopa, yriepoga u KpeMHHUS) U UX COCTUHEHUH (OKCHUIOB,
KHCIIOPOJICOICPKAIIMX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Mertamibl. [Tonoxxenne metamioB B [lepuoauyeckoit cucteme xumuaeckux siaemeHToB J[. M. MenaeneeBa. OCOOEHHOCTH CTPOSHUS JICKTPOHHBIX
00oJ104ek atoMoB MeTauioB. Oomme Guzndeckue cBorcTBa MeTaIoB. CIUIaBbl METAIOB. DIEKTPOXUMHUUYECKUHN PSIJT HANIPSHKEHUH METaJUIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUM, KAJIWH, KAJIbIIMA, MarHUi, aIIOMAHAN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHEHUH.

O61me crocoObl moTyyeHHst MeTaJuIoB. [IpuMeHenne MeTaioB B ObITY M TEXHUKE.

DKCepUMEHTAIbHBIE METOIbI M3YYEeHHsI BEUIECTB U MX MPEBpAIICHUI: W3ydYeHHE KOJUIeKIUU «MeTalibl U CIUIaBbl», 00pa3lloB HEMETAIUIOB,
pelIeHne SKCIICPUMEHTAIBHBIX 3a/1a4, HAOMIOJCHUE M ONMHUCAaHWE JIEMOHCTPAIMOHHBIX W J1a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHIA
ATFIOMUHHMS C pAaCTBOPAMH KHUCIIOT M IIEI0YeH, KaYeCTBEHHBIE PEaKIIMK Ha KATHOHBI METAJLIOB).

Pacuérnnie 3agaum.

Pacuéter macchl BemecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce UM 00BbEMY OJHOTO U3 YYACTBYIOLIUX B PEAKIIUU
BEIIIECTB, Pacu€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponps xumun B 0O6ecrieueHrH SKOJOTUYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH, pa3BUTUU MeAUIUMHBI. [IoHsATHE O HAyYHBIX METOaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUM.

[IpencraBnenus: 00 0OMIMX HAYYHBIX MPUHIIMIIAX TTPOMBIIINIEHHOTO MTOTYYEHUSI BAKHEUIITUX BEIICCTB.

YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepUalibl, KOHCTPYKLIIMOHHBIE MaTepHallbl, KPACKU, CTEKIIO, KepaMHUKa,
MaTepHuabl JJIs SJIEKTPOHUKH, HAHOMATEPHAJIbI, OPTAHNYECKHUE U MUHEPAIbHBIC YI00PECHHS.

XUMHUS ¥ 3J0pPOBBE YENIOBEKA: MpaBUila UCTIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOro UCTIOIb30BaHUS MTPErmapaToB OBITOBOM
XHMUH B IIOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexxnpeIMeTHBIX CBA3EHM NMpU U3y4yeHUH OOIIel U HeopraHM4eckol XumMuu B 11 kinacce ocylecTBiIsieTcs Yepe3 UCIIOIb30BaHUE Kak
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHITHIA, IBISIONINXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MIPEIMETOB €CTeCTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH, TEOpHs, aHAlW3, CUHTE3, KIacCU(UKAIUs, MEPUOTUIHOCTD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: MaTepus, YHEPTUsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOM, PATUOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBCHBD,
BEIIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSIHUE BEIeCTBa, (M3MUECKUE BETMUMHBI U SAMHUIIB UX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opranusmM, 3kocucrema, ouocdepa, Makpo- 1 MUKpOdJIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLINBO, PECYPCHI.
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TexHomorust: XMMU4ecKas MPOMBIILIEHHOCTh, METAJUTYPIHsl, TPOU3BOACTBO CTPOUTEIBHBIX MAaTEPUATIOB, CEIbLCKOX03IiCTBEHHOE TPOU3BOICTBO,
MUIIEeBas IPOMBIIIJIEHHOCTD, (papMarieBTHUECKasi MPOMBIILIEHHOCTh, IIPOU3BOICTBO KOCMETUYECKUX MTPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, FIEKTPOHHAS] TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHNU HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OOYUYaIOIIUMUCS MPOrpaMM CPETHEro O0IIero oopa3oBaHusl (JIMYHOCTHBIM,
MeTanpeMETHBIM U MpeaMeTHbIM). HayuHo-MeToquueckol OCHOBOM /ISl pa3pabOTKH IIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro
00111ero 00pa3oBaHus SBIISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUU C CHCTEMHO-ACSITENLHOCTHBIM MOAXOJAO0M B CTPYKTYpE JTUYHOCTHBIX PE3yNIbTaTOB OCBOCHHMS IpeaMeTa «XHUMHUS» Ha YPOBHE
CpeIHero o0mero 00pa3oBaHUs BBICICHBI CIICTYIONINE COCTABIISIONINE:

OCO3HaHHE 00YYAIOIIMMHUCS POCCUICKOM Tpak1aHCKON UICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIHLHOCTH U CAMOOTIPEACTICHUIO;

HAJIMYUE MOTUBAIMU K 00YUCHUIO;

[[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEK/IEHUH JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaauluil 0a30BOI HayKu
XUMUH;

TOTOBHOCTh U CIHOCOOHOCTh OOYYalOlIMXCS PYKOBOACTBOBATHCA B CBOEH JEATEIHLHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPHUCYIIUMHU
1[EJIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYUE MPAaBOCO3HAHMS SKOJIOTHYECKON KyJIbTYpPhl U CIIOCOOHOCTU CTaBUTh LIETH U CTPOUTH )KU3HEHHBIC TIIAHBL.

JlugHOCTHBIE PE3yNbTAThl OCBOEHUS MPEeaMeTa « XUMHUS» JTOCTUTAIOTCS B €IMHCTBE yUeOHOW M BOCITUTATEIHLHOM IESITEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKIUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH U UJ€allaMU POCCHIICKOTO IPaskKJaHCKOTO O0IIEeCTBA, MPUHATHIMH
B 00IIIeCTBE HOPMAMH U TIpaBUJIAMU TOBEICHUS, CIIOCOOCTBYIOIIMMH TPOIECCaM CaMOTIO3HAHUSA, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS
JUYHOCTH 00YJarOIINXCSl.

JlugHOCTHBIE PE3YNIBTATHl OCBOCHUS TIpeAMETa « XUMHUS» OTPaKaroT CHOPMUPOBAHHOCTH OIBITA TTO3HABATEILHON U MTPAKTUYECKOMN JACATEIHHOCTH
00y4aronuxcs Mo peaan3alui MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHUA 00YyJaIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U TIPABOIIOPSIKY;

MIPEJICTABJICHHS O COITMATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIECHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENHHOCTH MPHU CO3/JaHUU Y4YEOHBIX MPOEKTOB, PEIICHWH YUEOHBIX W TO3HABATENBHBIX 3ajad,
BBITIOJTHCHHH XUMHYECKHX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M IPUHUMATH MOTHBBI, HAMEPEHHUSI, IOTUKY U ApT'YMEHTBI IPYTUX MPH aHATN3€ PA3TUYHBIX BUAOB YUeOHOM AeSITENFHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHYECKOMY U HAyYHOMY HACIEANI0 OTEYECTBEHHON XUMUU;

YBaXEHHUS K TPOIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS XWMHH, OCO3HAHHS TOTO, YTO JOCTH)KCHHS HAYKH €CTh
pe3yNbTaT ATUTENbHBIX HAOMIOIEHUH, KPOTOTINBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MIPAKTUKOB;
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WHTEpeca W MO3HABATEIBHBIX MOTHBOB B IOJIYYCHHU W TOCIEAYIONMEM aHAIM3e HHPOPMAIMH O IMEPEAOBLIX TOCTHKCHHSIX COBPEMEHHOUN
OTEYECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, THYECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIIHH, CBSI3aHHBIC C XUMUYECCKUMH SIBJICHUSMHU, H IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEJACHUE U MOCTYIKHA CBOMX TOBAPHINEH C O3UIMI HPAaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBUN
ATUX TOCTYIKOB;

4) popMuUpoBaHUSA KYJILTYPHI 310POBbSI:

MOHMMAaHHUA EHHOCTEH 3/I0pPOBOT0 M O€30MacHOro 00pasa *KHU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOrofeHusl mpaBuil 0€30macHOro oOpallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEIHEBHOM )KM3HHU U B TPYIOBOM JESATENBHOCTH;

MOHWMAaHHUS [IEHHOCTH MPaBWJI HHIWBUYATHFHOTO M KOJUICKTUBHOTO 0€30MacHOr0 MOBEACHHS B CUTYAIUSAX, YIPOXKAIOMIUX 370POBBIO U KH3HU
JIIOJIE;

OCO3HAHUS MTOCIIEACTBUI U HEMPHUITHS BPEAHBIX MMPUBBIUEK (YITOTPEOICHUS AIKOTOJIsI, HAPKOTHUKOB, KypEHU);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-MCCIICIOBATEIBCKON NEATEIHPHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW M IPYTHX BHIAX
JeATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YJ9aCcTHE B PEIICHUU MPAKTHUYECKUX 3a/1a4 COIMATBHON HAIPABICHHOCTH (B paMKaX CBOEro Kjacca, IKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUEHHIO MPOECCHil pa3TUYHOTO pPOja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXCHHS K TPYIY, JTIOISIM TPYyJIa M pE3yJIbTaTaM TPYAOBOH IESATEITHbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY MHIMBUYaTbHOM TPACKTOPUHU 00pa3oBaHus, OyayIiei mpodeccuu u peanuzanuu cOOCTBEHHBIX )KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKHU 11eTIeCO00Pa3HOr0 OTHOIIEHUS K MPUPO/IE, KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHHUA TJI00ATLHOTO XapaKkTepa IKOJIOTHYECKUX MPoOIeM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPHUPOJHON M COIMAIBHOMN
Cpenbl;

OCO3HaHUS HEOOXOIMMOCTH UCTIOIB30BaHUS JOCTHKEHUN XUMHHU ISl PEIIEHUS BOIPOCOB PAIlMOHATBHOTO MPUPOOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCHCTBHM, NPUHOCAIINX BpeJ OKPYKAIOMIEH NPHUPOTHOW cpele, yMEHHs IPOTHO3UPOBATH HEOJIAronpHsITHBIC
9KOJIOTHYECKHE TTOCIEACTBHS MPEANPUHUMACMBIX JIEHCTBUI U MPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO SKOJIOTHUYECKOTO MBIIIICHHS, SKOJIOTHISCKOW KYJIBTYPhI, OIBITa JACSITEILHOCTH 3KOJOTHYECKOW HANPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS MMHU B TO3HABATEIbHON, KOMMYHUKATUBHON M COIIMAILHON MPAKTUKE, CIOCOOHOCTH M YMEHHsI aKTUBHO IMPOTHUBOCTOATH
U7E0JI0ruu XxeMopoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSA:
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c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKH;

NOHUMaHMs crielU(UKU XMMUU KaK HayKH, OCO3HAHUA €€ poiu B (POPMUPOBAHUU PALIMOHAIBHOI'O HAyYHOI'O MBIIUIEHUS, CO3/JaHUH LIEJIOCTHOIO
IpeCTaBiIeHUs 00 OKPY)KAIOIIEeM MUPE KaKk O €IMHCTBE MPUPOIbI M YEJIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUuHu HpolieM
COXPaHEHHUs IPUPOJAHOIO PABHOBECUS;

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHU JUIsI COBPEMEHHON LMBWIM3ALMU: B €€ TYMAHHCTHUYECKOW HANpaBICHHOCTH M BAaXXHOH pOJH B
CO3/laHMM HOBOW 0a3bl MaTepUAIBbHOM KYJIbTYpbl, PEIIEHUM IJI00AJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHs UEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U IKOJIOIMUECKON 0€30MacCHOCTH, B Pa3BUTHM MEIULMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TPyAa W 3KOJOTMYECKU
KOM(OPTHOM KHU3HU Ka)KI0T0 YjeHa 00IecTBa;

€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH: IIOHMMAaHUS CYHUIHOCTM METOJOB II03HAHHUSA, HUCIOJIb3YEMBIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCII0JIb30BaTh MOJIy4aeMble 3HAHUS /U1 aHaIu3a U OOBbSICHEHUS SIBJICHUH OKPY’KAIOIIEro MUpa U MPOUCXOAIUX B HEM U3MEHEHUHN, yMEHUS JeaTh
000CHOBaHHBIC 3aKIIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS TAHHBIX C IIEJIBIO MOIYYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO MCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIsl peLIeHUs TPOOJIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY 00pa30BaHUIO M CAMOOOpPA30BaHMIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAaHMH 110 XMMHUHU B
COOTBETCTBUH C KU3HEHHBIMH IIOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3InyHbIX cepax NpohecCHOHATbHON AeATeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yU4EOHOTO MpeMeTa «XUMHUsS» Ha YPOBHE CPEIHEro 001ero oopa3oBaHus BKIOYALOT:

3HauYMMBbI€ JUIs1 GOPMUPOBAHNS MUPOBO33PEHUS 00YUAIOIIMXCSA MEXAUCIUIIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHayYHbIE IOHATHS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAY4YHOM KapTHUHBI MHpa M CIeHU(PHUKY METOJO0B MO3HAHHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIEeCTBO, SHEPIus,
SBJIEHUE, MPOLECC, CUCTEMA, HAayYHbIM (pakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, MCCIEeJ0BaHuE, HAOJI0/IEHNEe, U3MEPEHNE,
9KCIEPUMEHT U ApYyTHe);

YHHMBEpcalbHblE yueOHbIE 1eCTBUA (TI03HAaBaTEIbHbIE, KOMMYHUKAaTUBHbBIE, PETYJIATUBHBIE), 0OecreunBarolue (GopMUpoBaHUe PyHKIIMOHATBHON
IPaMOTHOCTH M COLIMANIbHOM KOMIETEHIIMH 00yJarouxcs;

CIIOCOOHOCTH 00YYaOIINXCS UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEPCAJIbHbBIE yUeOHbIE JEeHCTBUS
B [I03HABATEJILHON U COLIMAJIBHOM MPAKTUKE.

MertanpenmeTHble pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YU€OHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU
JIECUCTBUSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOrHYecKue AeiCTBUS:

CaMOCTOSITENIbHO (JOPMYIUPOBAThH U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEIATh LENH AEATEIBHOCTH, 3a/1aBasl IapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCHUTH PE3YJIbTaThl AESTEIBHOCTH C MTOCTABIEHHBIMU
LEJSIMU;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 85 ot 04.10.2023. UcnonHutens: Mnbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 9 u3 23. Ctpanuua cosgana: 04.10.2023 14:00 =¥ TATAPCTAH



MCIIOJIb30BaTh IPU OCBOEHUU 3HAHUM NMPUEMBI JJOTMYECKOI'O MBIIUIEHUS] — BBIIEIATh XapaKTEPHbIE NMPU3HAKYU MOHSATHI M yCTaHABIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLINE MOHATHUS AJIs1 OOBACHEHUS OTJEIBHBIX (DAKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pacCYXJIEHUs (MHIYKTUBHBIEC, JEAYKTHBHbIC, 110 AaHAJOTUH), BBIIBIATH 3aKOHOMEPHOCTM M IPOTHUBOpPEYMS B
paccMaTpUBaeMbIX ABICHUAX, ((OPMYIUPOBATH BHIBO/bI M 3aKJIIOUCHMS;

IPUMEHSTH B MPOLIECCE MTO3HAHMS, UCIIOb3YEMbI€ B XUMHUH CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, TPE0OPa30BHIBATh MOAEIbHBIC IPEACTABICHUS
— XMMHUYECKUH 3HaK (CHMBOJI) 3JI€MEHTa, XUMHUUecKash (popMyiia, ypaBHEHHE XUMHUYECKOM peakMy — MpHU PEIIeHUN Y4eOHbIX [TO3HABATEIbHBIX U
IPAKTUYECKUX 3a]a4, NPUMEHATh HA3BaHHbBIE MOJICIbHBIC IIPEICTABICHUS MAJIs BBIABICHHUS XAPAaKTEPHBIX IPU3HAKOB HM3YyYAaEMBIX BELIECTB U
XUMHUYECKHX PeaKIHii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;

(dbopMynHpoBaTH IETN W 33JaYd HCCICIOBAHUSA, MCIIOJIB30BaTh MMOCTABICHHBIE U CAMOCTOSTEIHHO CPOPMYIMPOBAHHBIE BOIPOCHI B KAa4eCTBE
MHCTPYMEHTA IIO3HAHUS U OCHOBBI JJ1s1 (JOPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJICTh HABBIKAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHMS M TIPOBEICHUS YUCHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32
XOJIOM IIpOLecca, CaMOCTOATENbHO IPOTHO3MPOBATH €ro pe3yibTar, (popMyaupoBaTb OOOOIIEHUS U BBIBOJBl OTHOCHUTENIBHO JIOCTOBEPHOCTH
Pe3yaBTATOB MCCIIEJOBAHNUS, COCTABIISTH 0OOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

nproOpeTaTh OIBIT YYCHUYECKON HUCCIIE0BATEIbCKON U IPOSKTHOM 1EATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIIbHOM Y
MOMCKY METOJIOB PEIIEHMsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB MTO3HAHHUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHbIX UCTOUHUKAX MH(OpMaluu (HayqYHO-MIOMYJISIpHAs IMTEPATYpa XUMUUECKOTO CO/IEp KaHUsI, CIIPAaBOUHBIE TOCOOUS,
pecypcel MHTepHeTa), aHaaM3UpoBaTh MHGOPMALMIO Pa3IMYHBIX BHUJOB U (OPM MPEACTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTS;

(bopMynHpOBaTh 3aPOCHl U MPUMEHATh Pa3IMUHbIE METO/IbI IPU MIOUCKE U 0TOOPE MHPOPMALIMU, HEOOXOIMMOM /17151 BBHITIOJIHEHUS YUeOHBIX 3a7a4
OIPEIEIIEHHOTO THIIA;

nproOpeTaTh OMBIT UCIIOIB30BaHMs HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO OPMY MpeAcTaBIeHUs HHPOpMaIMK (CXeMbl, TpaQUKH, TUarpaMMbl, TaOJIUIbI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAay4yHBIN A3BIK B KaueCTBE CpPEACTBA NMpH padoTe ¢ XUMHUYECKOM MH(pOpManueil: MpUMEHSITh MEXIpeaIMeTHble (pusnueckue u
MaTeMaTU4YeCKHe) 3HaKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUSIMM:

3aJaBaTh BONPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMbI B X0/1€ IMAJIOTa H/UITU TUCKYCCUH, BBICKA3bIBAaTh UJeH, GOPMYINPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIbHO BBIIIOJIHEHUS TIPETIOKEHHOH 3a7a4u;
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BBICTYIIATh C MPE3CHTALUEN Pe3yIbTaTOB [T03HABATEIBLHOU ACATEIBHOCTH, IOJYUYEHHBIX CAMOCTOSATENIBHO WIA COBMECTHO CO CBEPCTHUKAMU IIPU
BBINOJIHEHUHM XUMUYECKOT'0 SKCIIEPUMEHTA, IPAKTUIECKON pabOoThI [0 UCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILECTB, pealu3alui y4eOHOIO IPOEKTa
U GOpPMYJIMPOBATH BHIBOJIBI IO Pe3yiIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN YTEM COTIIACOBAHMS MO3UIMK B X0/1€ O0CYKJICHHSI 1 0OMEHAa MHEHUSMHU .

Osgi1aieHHe YHHBEPCAJIbHBIMHU PeryJISTHBHBIMH J1CHCTBUAMM:

CaMOCTOATEINIBHO IUIAHUPOBATH U OCYILIECTBIATH CBOIO II03HABATENBHYIO IEATEIBHOCTD, ONPEess €€ e/ U 3a1a4i, KOHTPOJIMPOBATH U 110 Mepe
HE00XO0IMMOCTH KOPPEKTHUPOBATh IpeAIaraeMblii alTOPUTM JEUCTBUH ITPU BBIIIOJHEHUN Y4€OHBIX U HCCIIE0BATENIbCKUX 3a/1a4, BBIOMpaTh HanboJee
3 PEKTUBHBIHN CITOCOO UX PELICHHS ¢ YIETOM MOTyYSHHS HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKHUX PEaKIUIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH ACATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbTaThl OCBOEHHUs Kypca «O011as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUIN: O XUMUYECKON COCTABJISIOLIEN €CTeCTBEHHO-HAy4YHOH KapTUHBI MHUpA, POJIM XMMHUU B NTO3HAHUU SIBICHUN
IpUpozbl, B (GOPMUPOBAHUM MBILIUIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (QYHKIIMOHAJILHOW I'PaMOTHOCTH, HEOOXOAUMOMN Ul peleHHs] MPaKTHUYECKUX
3aJa4 ¥ 9KOJIOTMYECKH 00OCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOAHOI Cpele;

BJIAJICHUE CUCTEMOIN XMMHUYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBONOJAraroIlue MOHATUS (XUMHUECKUI 3JIEMEHT, aToM, M30Tol, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBI OOBEM, BAJIEHTHOCTb, 3JEKTPOOTPULATENBLHOCTb, CTEIEHb OKUCIECHMS,
XMUMHYECKasl CBA3b (KOBaJICHTHAas, MOHHAs, METa/NIMYecKas, BOAOPOAHAs), KPUCTAUIMYECKas pPElIETKa, TUIbI XMMHUYECKUX peakIHid, pacTBop,
AJIEKTPOJIUTHI, HEAJEKTPOJIUTHI, dJIEKTPOJIUTAYECKAS TUCCOLNALNSL, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKLUU, XUMHYECKOE
paBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS MIEKTPOIUTUUECKOHN JuccolManum, nepuoauueckuil 3akod 1. Y. MenzaeneeBa, 3aKOH COXpaHEHUsI MaCChI
BEIIECTB, 3aKOH COXPAaHEHUS W TNPEBpAIICHUS DJHEPrMM NpPU XHUMHUYECKHUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH $3BIK XHMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIS)KAIIMe B OCHOBE MOHMMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBIICHUH, (PaKTOIOIMYECKHE CBEIEHUS O
CBOICTBax, cOCTaBe, MOJYYEHUH M O€30MacHOM HCIIOJIb30BAHUM BAKHEWMIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOW AEATEIbHOCTU
YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTepHbIE MPHU3HAKU MOHSATUM, YCTAaHABIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOLINE
MOHATUSA IIPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUUIsl COCTaBJICHUsI (POPMYJ BEIIECTB U yPAaBHEHUN XMMHUYECKUX PEaKLUH,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAENBHBIX HEOPraHMYECKHX BelIeCTB (yrapHbIi ras, yrieKuciblid ras,
aMMHUaK, raiéHasi U3BeCTh, Heral€Has U3BeCTb, MUThEBAS COJA, IUPUT U JPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OINpeNeNATh BaJIECHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKHX AJIEMEHTOB B COEMHEHUAX Pa3IMYHOIO COCTaBa, BUJ
XUMHUYECKOHN CBA3M (KOBaJIEHTHAs, MOHHAs, METaJNInYecKasi, BOJIOPOAHAS) B COCMHEHUSX, TUIl KPUCTAIUIMUECKON PEeETKY KOHKPETHOTO BEIIEeCTBa
(aToMHasi, MOJIEKYJIIpHAsl, MOHHAs, METAJUTMYECKast), XapaKTep CpeIbl B BOJHBIX pACTBOPAaX HEOPraHUYECKUX COCTMHEHUH;

c(OpMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAIUIE)KHOCTh HEOPTaHMYECKHX BEIIECTB IO HMX COCTaBY K OINpeAeIEHHOMY Kiaccy/Tpymmne
COeMHEHUH (IIPOCThIe BEIIECTBA — METAJUIBI U HEMETAIJIbl, OKCUbI, OCHOBAHHS, KUCIOTHI, aM()OTEpHBIE THAPOKCUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICT Nepuoanyeckoro 3akona JI. 1. MenaeneeBa U 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;
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c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh ICKTPOHHOE CTPOCHHUE aTOMOB XUMHUUYECKUX 1eMEHTOB 1—4 nepuooB [lepuoanyeckoil cCucTeMbl
xuMuueckux 37eMeHToB J[. M. MenneneeBa, MCIOIb3ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIH», «IHEPTETUUYECKHE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XUMHUYECKUX AJIEMEHTOB U UX COSAMHEHUH M0 nepuoaam u rpymnmnam [lepuoanyueckoi cUCTEMbl XUMUYECKUX
snemenToB M. Y. Menaeneena;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEUIECTB PA3TMYHBIX KIIACCOB,
MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKIYy HEOPraHMYECKMMHU BEIIECTBAMH C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIHMX
XAMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(DUIIMPOBATh XUMUUYECKUE PEAKIIMH TI0 PA3IMYHBIM IPH3HAKaM (YHCIy M COCTaBYy pEarupyrolux BEIIECTB,
TerI0BOMY (G (HEKTy peaKiiu, U3MEHEHUIO CTENICHEH OKUCIICHHSI JIEMEHTOB, OOPAaTUMOCTH PEAKIMH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIIATH YPaBHEHUS PEAKIIMI Pa3IMUHBIX TUIIOB, MOJTHBIC U COKPAIIEHHBIC YPaBHEHUS peakluii HOHHOTO OOMeHa,
YUUTBHIBAS YCJIOBUS, IPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA,

c(hOpMUPOBAHHOCTH YMEHUI POBOIUTH PEAKIINH, TOATBEPKAAIOIINE KaUeCTBEHHBIH COCTaB Pa3IMUHBIX HEOPraHMUYECKUX BEIIECTB, pACII03HABATh
OTIBITHBIM MTYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIEHUS AIEKTPOHHOTO
OajlaHca 3TUX PEaAKIUK;

c(OpPMUPOBAHHOCTh YMEHHM OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKON peakiuu OT pa3luyHbIX (AKTOPOB; XapakTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEITHEro Bo3aelcTBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHMI XapaKTEpU30BaTh XUMHUYECKHE MPOIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJIYYE€HUS CEPHOU KHUCIOTHI,
aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTABICHHUI 00 00X HAYYHBIX MPUHITUIIAX W SKOJIOTHUUECKHUX MPoOIeMax XMMHYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUUN TMPOBOJIUTH BBIYUCIEHUS C HCIIOJNB30BAHMEM TMOHITHS «MaccoBasl JOJNis BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIIIEHUH Ta30B IPH XUMHYECKUX PEAKIIUAX, MACCHI BEIIECTBA MJIM 00BEMA ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJTHOTO
U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 eKTa peakiiMi Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAcChl BEUIECTB, MPEBPAILICHUS U COXPAHEHUS
SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATH MpaBWJIa MOJIb30BAHUS XMMHUYECKOW MOCYAON M abopaTOpHBIM 000OpYAOBaHHEM, a TaKKe IMpaBHIia
oOpalieHus ¢ BEMECTBAMH B COOTBETCTBUH C MHCTPYKITUSMH 10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH TIJIAaHUPOBATh M BBHIMOJIHATH XUMHYECKHH SKCIEPUMEHT (pa3liokeHHWe MEepOKCHAa BOAOPOJa B MPUCYTCTBUU
KaTaau3aTopa, OmpeieJIeHUEe CPeIbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIuu, peakiii HOHHOTO OOMEeHa, KaYeCTBEHHBIE PEaKIINK Ha CyIb(aT-, KapOoHAT- 1 XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PEIIEHUE
SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TemMaM «Metamne» u «HemeTael») B COOTBETCTBUU C TPaBUJIAMH TEXHHUKH O€30MacHOCTH MpHU OOpaIeHuu ¢
BEIIECTBAMH U JIA0OpAaTOPHBIM 00OpyHOBaHHEM, TMPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO OJKCIEpHUMEHTa B ¢GopMe 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKINI 1 (OPMYIMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUH KPUTHUECKH aHATH3UPOBATH XUMUYECKYIO HHPOPMAIIHIO, TOTYIaeMyI0 U3 pa3HbIX HCTOYHUKOB (CpPeICTBA MaCCOBOM
KOMMYHUKaIuu, IaTepHeT N 1pyrux);
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c(OPMUPOBAHHOCTh YMEHUH COOIONATh MPaBUIIA HKOJOTMYECKU IIETIECOO00OPAa3HOTO MOBEACHUS B OBITY M TPYIOBOH IESATEIBHOCTH B ILIEISIX
COXPAaHEHHs CBOETO 3JI0POBBbS U OKPYKAIOIIEH NMPUPOIHON Cpelbl, OCO3HABATh ONACHOCTH BO3JEHCTBUS Ha >KUBBIC OPIaHU3MBI ONPEIECIEHHBIX
BEIIECTB, OHUMas cMbici mokaszarens [1JIK, moscHaATs Ha mpuMepax crmocoObl yMEHBIICHUS U MPENOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS Ha
OpPraHM3M 4Y€JI0BEKa;

JUI O0YYalOLINXCSl ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHME NMPUMEHATh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOAAX MMO3HAHHSA
BEUICCTB U XMMUYECKHX SIBJICHU;

JUISL CJIENBIX M CIa0OBUASIIMX OOYYaIOMIMXCSA: YMEHHE HCIIOIb30BaTh pPeNbe(HO-TOUEUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiins ans 3anucu

XUMHUYECKHUX (OPMYIL
TEMATHYECKOE INTAHUPOBAHUE

1‘17:1 HaumeHoBaHue pa3/iesioB H TEM NMPOrPaMMbI KounyecTBO 4acoB JAeKTpoHHbIe (Hﬂ‘gl;:}l:ég 00pa3OBATE/LHEIC
Bcero k\p n\p
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB 3
. . MenneneeBa

1.2 Crpoenue BeniectBa. MHOr0OOpa3ue BEIeCTB 4
1.3 Xumuueckue peakuu 6 1 1

Hroro o pazaeny 13
Pa3nea 2. Heopranun4yeckasi xumust
2.1 MeTtamisl 6 1
2.2 Hemertamst 9 1 1
2.3 CBs13b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB 2
Hroro no paszneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XUMHS U )KU3HDb 4 ‘
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 2 ‘ 3

KAJIEHJAAPHO-TEMATUYECKOE IINTAHUPOBAHUE |
lit Tema ypoka KoOAMIeCTEO 1COB mﬁ?::nﬂ DJICKTPOHHBIE un(L)g:;;;leﬂoﬁpa?.onmenbﬂme
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Bcero k\p n\p maan  dakr

XHUMHUYECKUH IIEMEHT. ATOM. 2.09
1 DJeKTpoHHas: KOH(UTypanus 1 https://resh.edu.ru/subject/lesson/6479/start/150989/
aTOMOB

XHUMHUYECKUH IIEMEHT. ATOM. 5.09
2 DJeKTpoHHas: KOH(UTypanus 1 https://resh.edu.ru/subject/lesson/6479/start/150989/
aTOMOB

[lepuoauueckuii 3aK0H U 9.09
IIepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa, nX CBS3b C
COBpPEMEHHOM Teopuei
CTPOCHHUSI AaTOMOB

[lepnoauueckuii 3aKoH u 12.09
[Tepuonuueckas cucrema
XUMHUYECKUX 35ieMeHToB J[. 1.
MemieneeBa, Ux CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS 16.09
CBOMCTB XUMHUYECKUX
DJIEMEHTOB U UX COSTMHEHUH 110
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOIUYECKOT0 3aKOHA U
CHCTEMbI XUMHUYECKHUX
anemenToB .M. Menneneena B
pa3BUTHHU HAyKU

3aKOHOMEPHOCTH U3MEHEHMS 19.09
CBOMCTB XMMHUYECKHUX
AJIEMEHTOB M UX COCTUHEHUH 110
rpynmnam u nepuojam. 3HaueHue
NEePUOIMYECKOT0 3aKOHA U
CHCTEMBI XHMUYECKHX
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/

10

snemenToB .M. Menaeneena B
pa3BUTHHU HAYKU

CrpoeHue BeuiecTsa.
XuMHuecKas CBs3b, €€ BUADI;
MeXaHU3MbI 00pa30BaHUs
KOBQJICHTHOH CBSI3H.
Bonopoanas cBs3b

CrpoeHue BeuiecTna.
XuMHuecKas CBs3b, €€ BUADI;
MeXaHU3MbI 00pa30BaHUs
KOBQJICHTHOH CBSI3H.
Bonopoanas cBs3b

BanenTHOCTS.
DJIEKTPOOTPULIATETLHOCTb.
Crenenb okucneHus. BemiecTsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

BanenTHOCTD.
DIIEKTPOOTPULIATENBHOCTb.
Crenens okucneHus. BemlecTsa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJISIPHOT'O CTPOECHUS

23.09

26.09

30.09

3.10

https://resh.edu.ru/subject/lesson/591 1/start/

https://resh.edu.ru/subject/lesson/5911/start/

https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/5581/start/

11

[ToHsiTHE O THUCTIEPCHBIX
cucremax. IcTuHHBIE 1
KOJUIOUIHBIE PACTBOPBI.
MaccoBas noiist BelecTBa B
pacTBope

7.10

https://resh.edu.ru/subject/lesson/4939/start/

12

[Tonsatue o AuCEpCHBIX
cucremax. IcTuHHEBIE 1
KOJUIOUTHBIE PACTBOPBI.
MaccoBas 1ot BeliecTBa B
pacTBope

10.10

https://resh.edu.ru/subject/lesson/4939/start/

15
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https://resh.edu.ru/subject/lesson/5911/start/
https://resh.edu.ru/subject/lesson/5911/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/4939/start/
https://resh.edu.ru/subject/lesson/4939/start/

13

Knaccudukanms u
HOMEHKJIaTypa HEOPraHUYECKUX
coenuHenui. I'eneTnueckas
CBSI3b HEOPTaHUYECKHUX
BEIIIECTB, Pa3JIUYHBIX KJIACCOB

14.10

https://resh.edu.ru/subject/lesson/4938/start/

14

Knaccudukanms u
HOMEHKJIaTypa HEOPraHUYECKUX
coenuHenui. I'eneTnueckas
CBSI3b HEOPTaHUYECKUX
BEIIIECTB, Pa3JIUYHBIX KJIACCOB

17.10

15

Knaccudukanus XuMuaeckux
peaKkIuil B HEOPraHUYECKON 1
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHHUS MacChl BEIIECTB;
3aKOH COXPaHEHUs 1
MIpEBPAILCHHS DHEPTUU TIPU
XUMHYECKUX PEAKITUAX

21.10

16

Knaccugukarus Xummuueckux
peaKkIuil B HEOPraHUYECKON 1
OpraHMYECKON XUMHUU. 3aKOH
COXPAHEHHUsI MACCHI BELIECTB;
3aKOH COXpaHEeHUs U
IIPEBPAILECHHS SJHEPTUU TIPH
XUMUYECKHUX PEAKLUAX

24.10

17

18

19

CxopocTts peakuuu. OOpaTumbie
peakuyuy. XMMHYECKOE
paBHOBeECHE

Cxopocts peaknun. OOpaTuMbIe
peakuyuy. XMMUYECKOE
paBHOBeECHE

[TpakTrueckast pabora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOPOB

7.11

11.11

14.11

16
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https://resh.edu.ru/subject/lesson/4938/start/

20

21

22

23

24

Ha CKOPOCTh XMMHUYECKON
peaKIum»

Ckopoctb peakiuu. OOpaTumbie
peakiuu. XUMAYECKOe
paBHOBecHe

DNIEKTPOTUTHYECKAS
mucconmanus. [Tonsitue o
BOZIOpOAHOM Toka3atene (pH)
pactBopa. Peakinu HOHHOTO
oOMmeHa. ['maponus
OpPraHUYeCKUX U
HCOPTraHNYCCKUX BCIICCTB

DIIEeKTPOTUTHIECKAS
nuccormanus. [Tonsitue o
BOZIOpOAHOM ToKka3zatene (pH)
pactBopa. Peakinu HOHHOTO
oOMmeHa. ['maponus
OpPraHUYeCKUX U
HEOPraHMYECKUX BEIIECTB

OKHCIIMTENIBHO-
BOCCTAHOBHUTEJIHHBIC PEAKIIHH.
[TonsiTre 06 AneKTpoIN3e
pacIIaBoOB U PacTBOPOB COJICH

OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH.
[Tonsatue 06 smekTponuse
pacIiaBoB ¥ pacTBOPOB COJE

18.11

21.11

25.11

28.11

2.12

https://resh.edu.ru/subject/lesson/5912/start/

25

26

OKHCIMTENIBHO-
BOCCTAaHOBUTEIHHBIC PEAKITHH.
[TonsiTHe 006 1eKTpoIH3e
pacIIaBoB U PaCTBOPOB COJICH

AJMUHUCTpATUBHAs
KOHTpOJIbHAs paboTa 1o

5.12

9.12

17
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https://resh.edu.ru/subject/lesson/5912/start/

pazneny «Teopernueckue
OCHOBBI XUMHUW)

MeTtaminl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XUMHUYECKUX 3jieMeHToB J[. 1.
MeneneeBa 1 0COOEHHOCTH
cTpoeHus atomoB. O0mIHe
(bu3HYeCcKre CBOMCTBAa METAJLIIOB

27

12.12

https://resh.edu.ru/subject/lesson/3493/start/

MerTamnsl, HX IOJ0KEHHUE B
[Iepnonnueckoii cucreme
XUMHYECKHX 31eMeHTOoB /1. H.
MenzeneeBa u 0COOCHHOCTH
cTpoeHust atToMoB. O01IHIe
¢du3nveckre CBONCTBA METAIIIOB

28

CnnaBbl METaIIOB.
29 DIEKTPOXUMUYECKUN P 1
HaIPSOKEHUN METaJIOB

CIuiaBbl METAIJIOB.

30 DNEKTPOXUMHUYECKUN Psift 1
HaNpsUKEHUN METAIUIOB

16.12

19.12

23.12

https://resh.edu.ru/subject/lesson/3493/start/

https://resh.edu.ru/subject/lesson/3493/start/

https://resh.edu.ru/subject/lesson/4961/start/

https://resh.edu.ru/subject/lesson/4961/start/

XHUMHYECKHE CBOMCTBA
BaXHEHMILINX METaJuIOB (HaTpHil,
KaJlui, Kalblui, Marauu,
AITIOMUHUI) U UX COeTMHEHUI

31

XUMHUYECKUE CBOMCTBA
Ba)XHEHIINX METAJIJIOB (HaTpUH,
KaJIuH, KaJIbI[Ui, MarHui,
ATIOMUHUI) U UX COeTMHEHUI

32

26.12

9.01

https://resh.edu.ru/subject/lesson/5814/start/

https://resh.edu.ru/subject/lesson/5814/start/

XUMHYECKUE CBOWCTBA XpOMa,
MeOU U UX COEIUHEHUMN

33

XUMHYECKUE CBOMCTBA XpoMma,

34 .
MCIHU U UX COCINHCHUU

13.01

16.01

https://resh.edu.ru/subject/lesson/3534/start/

https://resh.edu.ru/subject/lesson/3534/start/

18
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https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/

35

36

XHUMHU4YecKre CBOMCTBA ITUHKA,
JKelle3a U UX COCTMHEHUN

XUMHYEeCKHE CBOMCTBA IIMHKA,
JKere3a M UX COSIUHEHHUH

20.01

23.01

https://resh.edu.ru/subject/lesson/3479/start/

https://resh.edu.ru/subject/lesson/3479/start/

37

38

39

40

XUMHUYECKHE CBOUCTBA
MeTaiuioB. O000IEHE

[IpakTuueckas padora Ne 2.
"Pemienue skCepuMeHTAIbHBIX
3a1a4 o teme «Metamib»"

Hemeramnbl, X mojgoxeHue B
[Tepuonnueckoii cucreme
XUMHUYECKUX 3jiemeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHUS ATOMOB

Hemerannel, ux nonoxeHue B
[Iepnoanueckoii cucreme
XUMHYECKHX 31eMeHToB JI. H.
MenenneeBa 1 0COOCHHOCTHU
CTPOEHHUSI aTOMOB

27.01

30.01

3.02

6.02

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

41

®dusnueckue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJJIOB (Ha mpuMepe
KHCII0poJ1a, cephl, (hocdopa 1
yriepoja)

10.02

http://files.school-
collection.edu.ru/dlrstore/0a22315¢c-8aad-c506-

5565-cb501£201476/index.htm

42

®dusnueckue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETAJUIOB (Ha MpuMepe
KHCII0poJia, cephl, hocdopa u
yriaepona)

13.02

43

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COeIUHEHUU

17.02

19
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https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm

XHUMHYECKUE CBOMCTBA 20.02
44 raJloTeHOB, CEPBI M UX https://resh.edu.ru/subject/lesson/5913/start/151347/
COEIMHEHU U
XUMHUYECKUE CBOMCTBA a30Ta 24.02 ) http://.ﬁles.school—
45 (bocopa 1 X CoeMHEHM ’ collection.edu.ru/dlIrstore/e0699f11-1¢29-e9b9-
8350-013b6eae472b/index.htm
46 XUMHUCCKHE CBOHCTBA asota, 27.02 https://resh.edu.ru/subject/lesson/5913/start/151347/
docodpa 1 UX cCoeqMHCHUIA
XUMUYECKUE CBOWCTBA 2.03 1. http://files.school-
47 yriaepojaa, KpeMHUS U X collection.edu.ru/dlIrstore/ee05d9e6-4b54-4ce0-
COEIMHEHUI f06e-651ce04{6662/index.htm
XUMHYECKUEe CBONCTBA 5.03 http://files.school-
48 yriaepojaa, KpeMHUS U X collection.edu.ru/dlIrstore/cdc7¢009-0534-7300-
COCTUHEHUI f45¢-6322687fc743/index.htm
49 [IpumeneHne BaXKHEUIIINX 9.03
HEMETAJUIOB U UX COCTMHEHUN
50 [Ipumenenue BakHEHIINX 12.03
HEMETAJJIOB U UX COeTUHEHUN
O06o0011eHNEe U cUCTeMaTH3aIHs 16.03
3HaHUM 1o TeMe «Hemeramiby.
51 Beluncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHUYECKHE PACUETHI
O06o0011eHnEe U cUCTeMaTH3aIMs 19.03
3HaHUM 1o TeMe «Hemeramiby.
52 Beluncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKIUi U
TEPMOXUMHUYECKHE PACUETHI
O06o0011eHNEe U cUCTeMaTH3aIs 2.04 http://files.school-
53 3HaHU# 1o Teme «Hemeramiby. collection.edu.ru/dlrstore/42758cf3-5b68-9657-
Boluncnenus o ypaBHEHUAM 3837-31362f6a488c/index.htm

20
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https://resh.edu.ru/subject/lesson/5913/start/151347/
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2Fe0699f11-1c29-e9b9-8350-013b6eae472b%2Findex.htm&sa=D&sntz=1&usg=AFQjCNECJ0F1D8ktrylGYLwAv22lHVhj2w
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2Fe0699f11-1c29-e9b9-8350-013b6eae472b%2Findex.htm&sa=D&sntz=1&usg=AFQjCNECJ0F1D8ktrylGYLwAv22lHVhj2w
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2Fe0699f11-1c29-e9b9-8350-013b6eae472b%2Findex.htm&sa=D&sntz=1&usg=AFQjCNECJ0F1D8ktrylGYLwAv22lHVhj2w
https://resh.edu.ru/subject/lesson/5913/start/151347/
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm

54

55

XUMHUYECKHUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padora Ne 3.
«Perenue 3KCrIepUMEHTATBHBIX
3ajad4 1o reme "Hemeramisr'"»
BBI‘-II/ICJICHI/ISI 10 ypaBHeHI/ISIM
XUMHUYCCKHX PEAKIIHI

6.04

9.04

56

57

58

59

KoHnTposbHas pabota 1mo Temam
«Mertamiae» u «HemeTamisy»

HeOpFaHI/I‘ICCKI/Ie u
OpTraHU4Y€CKUC KHUCJIOTHI.

Heoprannueckue n
OpraHN4eCKHe OCHOBAHUS
AmboTepHbIe HEeOPTaHUIECKHE
Y OpraHUYECKHE COSTMHEHUSI.

13.04

16.04

20.04

23.04

http://files.school-
collection.edu.ru/dlrstore/72294062-bc86-65¢ec-

ae3d-1ca315adcdef/index.htm

60

I'eneTnyeckas cBs3b
HCOPTaHUYCCKUX U
OpTraHU4YCCKUX BCIICCTB

27.04

https://resh.edu.ru/subject/lesson/4960/start/

61

Ponb xumuu B oOecrieueHHn
9KOJIOTUYECKOM,
JHEPreTUYECKOM U MULLEBOMN
0€30MacHOCTH, pa3BUTUHU
MEOULIMHBI

30.04

https://resh.edu.ru/subject/lesson/3504/start/

62

Ponb xumuu B oOecrieueHHn
9KOJOTUYECKOM,
DHEPreTUYECKON U MUILIEBOU
0€30MacHOCTH, Pa3BUTUHU
MEOULIMHEI

4.05

https://resh.edu.ru/subject/lesson/3504/start/

63

[Ipencrasnenust 06 oOmUx
HAYYHBIX IPUHITUIIAX

7.05

https://resh.edu.ru/subject/lesson/3514/start/

21
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http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3514/start/

MIPOMBIIICHHOTO MOJYy4YEeHUS
Ba)XKHEUIIINX BEIIECTB

[10 ITPOT'PAMME

[IpencraBnenust 06 oOmMx 11.05

64 HAyTHBIX HPHHTHIIAX 1 https://resh.edu.ru/subject/lesson/3514/start/
MPOMBIIIJICHHOTO TTOJTy4eHUS
Ba)KHEHIIINX BEIISCTB

65 UYenoBek B MUpE BEILIECTB U 1 14.05
MaTepUajoB

66 UYenoBek B MUPE BELLIECTB U 1 18.05
MaTepHaoB

67 XUMUS U 370pOBbE YEIOBEKA 1 21.05

68 O60§IIIGHI/I€ 110 BCEM 1 25.05
MIPOMICHHBIM TEMaM

OBHIEE KOJIMYECTBO HACOB 63

22
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https://resh.edu.ru/subject/lesson/3514/start/

INnct cornacoBaHusa k gokymeHTy Ne 85 ot 04.10.2023
MHnuymnaTtop cornacosaHna: Unbgykosa B.B. upektop
CornacoaHue nHnyumposaHo: 04.10.2023 14:01

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Wnepykosa B.B. 04.10.2023 - 14:01
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