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[TonHble pekBU3NUTHI UCTOYHMKA: HectepoBa TarThsiHa AJEKCaHAPOBHA, YYWUTENh OHOJOTHUH U
XUMHUH BBICIHICH KBaJU(UKAIMOHHOW KaTeropu. Pabodas mporpaMMa 10 XUMHH JUIS
oOyuaromuxcs 10-11 knaccoB 6a30Boro ypoBHs.- 1. Arupui, 2024,

AHHOTAM OPOTrPAMMEBI:

Pabouas mporpamma yuyebHoro mpenmera «XuMus» (0a30BbIii ypOBEHBb) COCTaBIEHA IS
obygaromuxcs 10-11 kiaccoB Ha ocHOBe DenepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpeaHero oOIIero oO0pa3oBaHMs, YTBEPXKIECHHOTO MprKa3oM MuHoOpHayku Poccun
ot 17 mas 2012 Ne 413 ¢ usmenenusimu ot 12 aBrycra 2022 rona, npuka3s Ne 732.

PaGouass mporpamma coorBercTByeT TpeOoBanusiMm PI'OC Kk CTpyKType NporpaMm 1o
y4eOHBIM MpeaMeTaM OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMBI CpeHero o01iero oopa3oBaHusl.
[IporpaMma cocTaBieHa C HCIOJNB30BAHHEM KOHCTPYKTOpa paboyux MporpaMM Ha calTe
https://edso.ru/

[IporpaMMa coOAEp>KUT MOSICHUTENBHYIO 3alKCKy, TUIaHUPYeMble pe3ylbTaThl OCBOEHUS
y4eOHOTO TpenMeTa, CoJepKaHWe Y4YeOHOro TpeaMeTa, TEeMaTHYecKoe IUIAHHUPOBAHUE C
yKa3aHWeM KOJMYEeCTBA YacoB, OTBOJUMBIX Ha OCBOCHHE KaXJOH TEMbI, MOYpPOYHOE
IUTAHUPOBAHKE, ONHMCAHWE YIeOHO-METOIUYECKOTO U MaTepUaTbHO-TEXHHYECKOTO O0ECTICUeHUS
00pa3oBaTeNLHOTO MpoIiecca.

Pabouass mporpamMMa pEeKOMEHIyeTCS YYHTEISIM XHMHH, MPEMOAAONIMM IpPeaIMeT Ha
6azoBoMm ypoBHe o @PI'OC COO B 10-11 knaccax.


https://edso.ru/

IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma ydeOHOro mpenmera «Xumus» (0a30BBIA YpOBEHb) COCTaBJieHa Ha
OCHOBE:!

e @enepa’dbHOrO TOCYIAPCTBEHHOTO OOpPa30BaTEIBHOIO CTaHIAPTa CPEIHETO
obmero oOpa3oBaHusl, yTBEPKICHHOTO NMpruKazoM MunoopHayku Poccuu ot 17
Mast 2012 Ne 413 ¢ mocneanumMu u3MeHeHusmu oT 12 aBrycra 2022 rona,
npuka3z Ne 732 (3apeructpupoBaH MHHHCTEPCTBOM IOCTHIIMU Poccuiickoii
Oeneparun 12 cenrsadps 2022 r., peructpaunonssiii N 70034).

o denepanbHOil paboyeil MporpaMMbl CPEAHETO 00IIEro 00pa3oBaHUs «XHUMHUS
(6a3oBbIii ypoBenb) 10-11 kiracc HHCTUTYTa CTPATETUN Pa3BUTHS 00Opa30BaHUs.
— MockBa, 2023, a Takke Ha OcCHOBe QenaepalbHOH pabodeil MmporpaMMbl
BOCIIUTAaHUS W C YYETOM KOHIICIIIIMU TPENoJIaBaHus y4eOHOro TmpeaMera
«Xumus» B 00pazoBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

Jannasi mporpamma siBisieTcsl npuiiokeHueM K OCHOBHOH 00pa30BaTelbHOW Mporpamme
cpennero obmiero oopazosanus MbOY COILI n. Arupuni, yTBep»KISHHON MPUKA30M TUPEKTOpA
mrkoJtbl oT 30 aBrycra 2024r. Ne 364.

OcCHOBY TIOJIX0/I0B K pa3padOTKe MPOrpaMMBbI IO XUMHH, K OMPEIEIICHUIO OOIIeH CTpaTeruu
00y4eHHs, BOCIIUTAHHUS W PA3BUTHA OOYUYAIOMIMXCSI CPEIICTBAMH YYE€OHOTO TpeaMeTa «XUMHU»
g 10—-11 kitaccoB Ha 6a30BOM YpOBHE COCTaBUJIM KOHLENTyaidbHble nojoxeHuss I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH 1I€JIeH, COACpIKAHUs, Pe3yIbTaTOB 00ydeHUs: U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHHME, [OJy4aeMOe BBITYCKHHKAMU  001eo0pazoBaTeabHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILAIOIIMM 3TAallOM pEealTM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KyIbTYpPbI
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHol cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00YYaIONIMXCS HA YPOBHE CPEIHEro
obmero oOpa3oBaHUsl CPECTBAMH Y4EOHOTO TIpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOSHUE
KOTOPOTO ONpeZeNieHbl B IMporpaMMme MO XMMHUH € Y4ETOM CHEIM(PUKH HAYKHM XUMHH, €€
3HA4YE€HUs B MO3HAHUU MPHUPOJBI U B MaTepUAIbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIINX
Heseil ¥ MPUHIUIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro o0Ilero
obpazoBanus B Poccuiickoii @deneparmu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COO0YIO pOJib B COBPEMEHHOU
UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIlleM MHUpEe KaK O €IMHCTBE MPUPOAbI U YeJIOBeKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMoOAeWCTBYS C JpPYIMMH €CTECTBEHHBIMM HayKaMHM, XUMHUS cTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMEeHHAs XMMHUsI KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBlIieHa Ha pelIeHUE INI0OATBHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS



YelIOBEUYeCTBA — CBHIPhEBOM, JHEPreTHUYECKOM, MHINEBOM, JKOJOTHYECKOW Oe30macHOCTH |
OXpaHbI 3JOPOBBS.

B cootBercTBUM ¢ OOMMMH LENSAMH M HPUHIHMIIAMU CPEeIHEro oOmiero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOUICKYJIbTYPHYIO HOJATOTOBKY OOYYaroIIMXCs, HEOOXOAMMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu  peaMeTa «XUMHs» SBISIFOTCS 0a30Bble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeopraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUI M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONH CHCTEMbI 3HAHHUMA
IpU U3YYEHUU NpeaMmeTa o0OecreyrBaeT BO3MOKHOCTh PACCMOTPEHHS BCErO MHOT000pa3us
BELIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUN XUMUH.

Crtpykrypa coaepxkanusi KypcoB — «Opranuueckas xuMusi» u «OO0m1as 1 Heopranudeckas
XUMHS» chOopMUpOBaHA B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YYECHHUIO
yueOHOro Martepuaga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYECKOM XMMHU BELIECTBa
paccMaTpUBAIOTCSI HAa YPOBHE KJIACCUUECKOM TEOPUU CTPOCHHSI OPraHMYECKUX COCIMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX NPEJICTABICHUNA O CTPOCHHH BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMHUU HOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX PHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINHU.

[lon HOBBIM yrjoMm 3peHus B mpeamere «XuMHs» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEero o0pa3oBaHHs TEOPETHMUYECKHH Marepuan u
(dakTosornyecKkrue CBEACHHS O BEUIeCTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» O0y4aroIIUMCs MPEOCTaBIsAEeTCs BO3MOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJ0JIOTMYECKUX TMO3UIINM,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaXHEMIINX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHUH, a TAaKXKe 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COJEp)KaHUSA, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMaHUIO
B3aMMOCBSA3M XMMHHU C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JEsITebHOCTH 4YelIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOIIECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XHMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeIbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XuUMHs» JaHHOTO YPOBHS M3y4YeHHs OPHEHTHUPOBAHO Ha (OpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IIO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pELICHHUS NPOTUBOPEUUH MEXKITy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MpoljeM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHNUS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTHUS W COLMAIM3AUM O0YyYaroIIMXCs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAaHUS M IMOCTPOEHUS
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npeaMera MpeaycMaTpuBaioT (popMUpOBaHHE YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIINX
0a30Boe 3HaUEHUE I PA3IMYHbIX BUIOB JEATEILHOCTH: PEIIeHUs Mpo0eM, MOUCKa, aHaIu3a U
0o0paboTku wuH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTuke mpenonaBaHus XMMUAU KaK Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHusi, TaK
M Ha YpOBHE CpeIHero oomero o0pa3oBaHus, IMpPH ONPEACICHUH COJEP>KaTEIbHON
XapaKTEPUCTHKHN LeJIed H3y4eHHUs IMpeaMeTa HarpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTU
TPaIMLMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKh Kak oOractu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATENbHOCTH 4YeJOBeKa M KaK OIHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpENIeJICHUIO TIeIeH U3y4eHus peIMeTa SBIISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo AaHHOW TOYKE 3PEHHUS TJABHBIMH LEISIMH HM3Y4YEHHs MpenMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCSL:

e (GopMUPOBaHHME CHCTEMbl XHMHUYECKHMX 3HAHUN KaK BaKHEHIIEH CcOCTaBIsIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOHW JIeKaT KIFOYEBbIC ITOHSITHSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOGHUE M MOHUMaHUE
CYITHOCTH JOCTYITHBIX 00OOIICHHI MUPOBO33PCHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

¢ (GopMHpOBaHUE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJIaX MMO3HAHMUS BEIIECTB U
XUMHYECKHX PEaKIHid, HeOOXOAUMBIX JUIsi TMPUOOPETEHHsI YMEHHI OPHEHTHUPOBATHCS B MHUPE
BEIIECTB M XUMHYECKHX SIBJICHHUN, HMEIOIUX MECTO B NPUpPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM MU
O00BSICHEHUEM XUMHUYECKOT0 3KCIIEPHUMEHTa, COOJ0eHHEeM MpaBui 0e30IacHOro oOpalleHus ¢
BEIIECTBAMH.

Hapsiny ¢ aTum, conepxarenbHas XapakTepUCTUKa Lelel U 3a1a4 U3yuyeHUs peaMeTa B
porpaMMe Mo XMMHUHU YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU NMPUOPUTETAMHU
B cUCTeMe cpenHero oOmiero oOpa3zoBaHus. CerojHss B NpeNofaBaHUU XUMHUU B OoJbliel
CTETIEHU OTHAETCS TPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEepKaHUs OOy4eHHs,
OPUEHTHPOBAHHONM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTelbHONM  OpraHU3alyi,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUMU, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTMBHOT'O TMOJYYEHUS 3HAHWHA U NPUMEHEHHUS UX B peabHON >KU3HU Ui PELIeHUs
NPaKTUYECKHX 3a/1a4.

B cBsM3M Cc 3TUM Npu U3yYEHUHM MpeaMeTa «XUMHsS» JIOMUHHpYIOLIee 3HaueHHe
PUOOPETAIOT TaKue yeau U 3a0ayu, Kax:

ajanTanus oOyyaromMXCsi K  YCJIOBUSAM JMHAMHUYHO  pa3BUBAIOIIETOCS  MHpAa,
dbopMHpOBaHHWE WHTEIUIEKTYAJbHO Pa3BUTOW JIMYHOCTH, TOTOBOW K camMo00Opa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY MPHHATUIO TPAMOTHBIX pELUIEHHH B KOHKPETHBIX
’KM3HCHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

¢dopmupoBaHre y OOYYaIOMIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMIHBIX BHJIOB JESTEIHHOCTH: PEUICHUS TPOOIIeM,
MIOWCKa, aHalu3a MU 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NEeSITeTIbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWW XMMHH, a TaKXKe U OLIEHKH C
MO3HUILMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIBHO TPHOOpETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHONH HH(DOpPMALIUKU XUMHUYECKOTO
COJICPXKAHUS;



¢dopmupoBaHHEe W pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATUBHOTO M JIOTUYECKOTO
MBILIUIEHHs,  HAOJMIOAATENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbleé  OCOOEHHO
HEO0OXOUMBI, B YACTHOCTH, IIPH IIJIAHUPOBAHUU U ITPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs YyOeKAEHHOCTH B T'yMaHUCTMUYECKOW HaIPaBICHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEUICHHH TJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOJONOIb30BAHUSA, IONOJHEHNUS HSHEPreTUYECKUX PEeCypcoB M COXPAHEHUs HPUPOJHOIO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBbIO, @ TAK)KE MPUOOPETEHHs OIBITA MCIIOJIb30BaHUS MOJYYEHHBIX 3HAHUM JUIsl IPUHATUS
IPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

Cea3b ¢ paboueit npocpammon 60CRUMAaHUA:

Peanuzanus BOCIUTATENBHOTO MOTEHIMAIA YPOKOB XMMHMH (YPOUHOW MAESITEIBbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOIIYCTMMOM  y4eOHOW  Harpysku)
IpelyCMaTPUBAET:

- MaKCHMaJbHOE HCIIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJEpkKAHUS YPOKOB
JUist GOPMUPOBAHUS Y OOYYarOIIMXCS POCCUHCKUX TPAJULUOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLMOKYJIbTYPHBIX  LIEHHOCTEH, pPOCCHHCKOrO HCTOPUYECKOIO CO3HAaHUSI Ha  OCHOBE
HCTOPUYECKOTO MPOCBEIICHHs; TOAOOp COOTBETCTBYIOIIETO COJEpIKAHUS YPOKOB, 3aJaHMIA,
BCIIOMOTaTeNbHbIX MaTEPUAJIOB, TPOOJIEMHBIX CUTYaLMH 11 00CYXICHHIA;

- BKJIFOUEHUE B COJIEP)KaHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIUTAHUS, UX
y4eT B ONpeAETIeHUN BOCIIUTATEIbHBIX 3aJ]au YPOKOB, 3aHITUH;

- BBIOOp METOJI0B, METOAMK, TEXHOJIOTUN, OKA3bIBAIOIIIMX BOCIUTATEIbLHOE BO3JIEHCTBUE
Ha JIMYHOCTb B COOTBETCTBHM C BOCIUTATEIbHBIM MJEAJIOM, II€JbI0 U 3a/ladyaMd BOCIUTAHMUA,
LIEJIEBBIMU OPHUEHTHpPAMHU PE3YyJIbTaTOB BOCIMUTAHUS; PEATU3aLMI0 MPUOPUTETAa BOCIUTAHUS B
yueOHOM NesTeNbHOCTH;

- IPUBJIEUEHUE BHUMAHUS 00y4arOMXCs K IEHHOCTHOMY aclEeKTy U3y4aeMbIX Ha YpOKax
IOpPEIMETOB, SBICHUH W COOBITUH, WHUIMHUPOBAHUE OOCYXJIEHHUI, BBICKAa3bIBAHHM CBOEro
MHEHHS, BBIPAOOTKM CBOET0 JUYHOCTHOTO OTHOUIEHHSI K H3y4aeMbIM COOBITHSM, SIBJICHUSM,
JULIAM;

- TOpPUMEHEHHWE WHTEPAaKTHUBHBIX (opM y4deOHONH pabOThl — MHTEUIEKTYaJIbHbIX,
CTUMYJIUPYIOIIMX T103HABAaTEIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, AMCKYCCHUH, NAIOIIMX
BO3MOXXHOCTh TMPUOOPECTH OMNBIT BEACHUS KOHCTPYKTMBHOI'O JMAora; TpYIIOBOM paboThl,
KOTOpas YYHUT CTPOMTb OTHOUIEHHS M JeiCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET Ppa3BUTHUIO
KPUTHYECKOTO MBIIIJICHHUS;

- noOyxJaeHne oOydarommxcs coOM0AaTh HOPMBI NOBEJCHMSA, MpaBUia OOLIEHHS CO
CBEPCTHUKAMH U TMEJaroriyecKUMU pabOTHHKAMH, COOTBETCTBYIOIIME YKJIAAy IIKOJIBL,
YCTAHOBJICHHE U MOJIEPKKY JOOpOKeNaTeIbHOM aTMoc(epsI;

- OpraHu3alldi0 HAaCTaBHUYECTBA MOTHBUPOBAHHBIX U JPYIHMPOBAHHBIX OO0YYAIOIIUXCS
Ha/l HEYCIEBAIOIIMMHU OJHOKJIACCHHUKAaMHM, B TOM YHCIE C OCOOBIMH 0O0pa30BaTeNbHBIMU
MOTPEOHOCTSIMH, JAIOLIET0 OOYYaIOUIMMCSl COLIMAIbHO 3HAYUMBIM OMNBIT COTPYJHUYECTBA W
B3aMMHOW TOMOIIIY;

- MHUIMMPOBAHUE M TMOJIECPKKY HCCIENOBATENbCKON NEATENIbHOCTH OO0yYarouuxcs,
IUIAaHUPOBAaHWE M BBHINOJIHEHUE WHAMBHUIYAIbHBIX M TPYIIOBBIX MPOEKTOB BOCIUTATEIbHOMN
HaIpPaBJIEHHOCTH.

Pe3ynbTaThl eMHCTBA Y4€OHOM M BOCHHUTATEIbHOM JEATENbHOCTH OTPAXKEHBI B pazjelie
paboueil nmporpammsl «JIMUHOCTHBIE PE3yNbTaThl U3YyYCHHs y4eOHOro mpeaMera «XUMHs» Ha
YPOBHE OCHOBHOT'O O0ILIEro 0Opa30BaHUM».

B cucreme oOmero oOpa3oBaHus «XHUMHs» SIBISETCS 00s3aT€IbHBIM  y4eOHBIM
IOpeIMETOM, KOTOpPBbI BXOAMT B COCTaB IpeAMeTHOH obnactu «EcTecTBeHHO-Hay4HbIE
HPEIMETBD).

Cpoxk ocBoenust paboueit mporpammsl: 10-11 kmaccsl, 2 roga



KonnyecTBo yacoB B yueOHOM IUIaHE Ha U3y4yeHue npeamera (34 yueOHbIe Helenn)

Knacc KonnuecTBO 4acoB B HEAECIIIO KosnmuectBo yacoB B ros
10 xitacc 1 34
11 xmacc 1 34
Bcero 68
COJAEP) KAHUME OBYUEHUSI
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckune ocHOBBI Opranuyeckoit xumum (3 yaca)

[IpenMer opraHn4eckoll XUMUN: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYECHUE B NOJyYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opraHMueckux coequHenuit A. M. byrneposa,
e€ ocHOBHbIe NOJOKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

IIpencraBnenne o  kiaccudukauum  opraHuueckux  BemiectB.  HomeHnkiarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEHIINX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMEHTAJIbHBIE METO/bl M3YUYEHUS BEUIECTB U UX MNPEBpAIICHUN: 03HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMHd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (TJ1aBiIeHUe, 00yTINBaHUE U TOPEHUE).

Yraesoaopoasi (13 yacon)

AJKaHBI: COCTaB U CTPOCHHE, NOMOJIOTMUECKHH psaA. MeTaH W 3TaH — INpocCTenlIne
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakuuu 3aMelieHUs |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHM psil. DTUIIEH U NMPOMUIIEH — MPOCTEHIIINE
NpPEJCTaBUTENIN aJKEHOB: (U3WYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEpPHU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEHIINEe XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [loayyeHne cMHTETHYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psa. ALETUIeH —
MPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJIyYeHHE U IPUMEHEHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (U3NUECKHE W XUMHUUYECKHE CBOWCTBA (pEaKiuu
raJJoreHUPOBAHUS W HUTPOBAHUS), TOJIyueHHE M TNpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupPosanus U HUmMpOoGaHus), noiyuenue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKkas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTI€BOAOPOAOB. [IpHpoiHbIiA Ta3 U MONMyTHbIE HE(PTAHBIEC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: MEpPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKcliepUMEHTAJIBHBIE METO/BI U3YUEHUS BEUIECTB M UX IPEBPAIICHUN: 03HAKOMIIEHHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, Kojutekuuu «HedpTs» u «Yroas», MoaenupoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
IIOJIyYEHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

Pacuérnsle 3anaun.




Bbruuciienuss mo ypaBHEHMIO XHUMHMYECKOW peakuumu (maccel, 0o0bEMa, KOJIWYeCTBa
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAKLMU IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaepxamme opranudeckue coenqnnenns (13 yacon)

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTpPOEHHUE, (U3UYECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOAAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHOroaToOMHBIE CHUPTBHL. OJTWICHTJIMKOIb W TIULEPUH: CTpOCHHE, (U3NYECKHE U
XMMHYECKHE CBOMCTBA (B3auMOJIeMCTBUE CO IMIETOYHBIMHE METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaulepuHa U
STUJICHIJIMKOJIS.

@®eHo: CTPOEHUE MOJIEKYNbl, (U3MYECKHEe M XMMHUYECKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpneruapl U kemownvl. PopManbleruj, aueTalbJerujl: CTPOeHue, (U3NYECKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUeCTBEHHbBIC PpEaKIUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieIbHbIE KAPOOHOBBIE KMCIOTHl. MypaBbUHAasl U YKCYCHasi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

Cnoxuble 3¢upbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. 'MAponu3 cloKHBIX 3(UpPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrieBobl: cocTaB, KiaccU(pUKaIUs YIIIEeBOIOB (MOHO-, TU- U ToJiMcaxapuibl). ['moko3a
— MPOCTEUIINI MOHOCAXapHJl: OCOOEHHOCTH CTPOCHMS MOJIEKYIbI, (U3NUYECKUE U XUMHUECKHUE
cBoiictBa (B3aumogeictBue c¢ ruapokcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, onosornueckas poiab. orocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxmain u nemnonosa kak IpupoHbie noauMepsl. CTpoeHHe Kpaxmalla U LEUIIOJI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeaKkIus C HOJAO0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUs BEIIECTB M WX IPEBPALICHUN: IPOBEICHMUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peaKkIMyu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojelcTBue mnuepuHa ¢ ruapokcuaoM Meau(ll)), amnpaerunoB (oxucinenue
aMMHMa4YHbIM pacTBopoM okcuja cepeOpa(l) u rugpokcumom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérurie 3amaun.

Bbruuciienuss mo ypaBHEHMIO XHUMHMYECKOW peakuuu (Macchl, 00bE€Ma, KOJIWYecTBa
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM IPOAYKTOB PEAKIINH).

A3oTcoaepxaliue opranudyeckue coequHenus (3 yaca)

AMUHOKHCIOTBI Kak aM(oOTepHble OpraHHYecKkue coequHeHus. Pusuueckue Hu
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npumepe MuuuHA). buonornyeckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuasl.

benkn kak nmpuUpOIHBIE BBICOKOMOJIEKYJSIPHBIE coenuHeHus. llepBuuHas, BTOpUYHaAsA U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHbIE PEaKIIUU Ha OEJIKH.



DKcIeprMEeHTaIbHbIE METObI U3YYCHHs BEIIECTB M HX IpEBpaIleHUil: HAOII0JeHUE U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomosieKyIsipHbIe coelMHenns (2 yaca)

OCHOBHbIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHWI: MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENECHb IOJIMMEPU3alUH, CPEOHAs MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIs U MTOJIMKOHEHCALINS.

OKCIIepUMEHTAIIBHBIE METO/BI M3YYEHUS BEUIECTB M MX IPEBPALICHUN: 03HAKOMIICHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Mesicnpeomemuvie cés3u.

Peanuszanus MeXINpeaMETHBIX CBA3€M MPU MU3y4EeHUHU OopraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSTUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwe ecTeCTBEHHO-HAay4YHblE IMOHATHUA: SBJICHME, HAy4HbIH (akT, TMIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusuka: MmaTepus, B3HEPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYNa, 3HEPreTUYECKUM
YPOBEHb, BEIIECTBO, T€JIO, 00bEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKHE BEITUUUHBI U
€MHMILIBI X U3MEPEHMUSL.

buonorus: knerka, opraHusMm, o6uocdepa, 0OMEH BELIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: NUIIEBbIE MPOAYKTbl, OCHOBBI pAIlMOHAJIBHOIO TMHUTAHUS, MOIOIIUE
CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHMYECKHE Ipernaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMMUSA

Teopernueckne ocHOBbI Xxumuu (13 yacos)

XuMudeckuil aiemMeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs OO0OJIOUKA.
DHepreTUuecKue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIy, s-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DJeKTpoHHask KOH(UTYpalys aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xumu4eckux snemeHtoB JI. .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XHMMHUYECKass CBS3b. Buabl XMMHUYECKOW CBSI3M (KOBaJIEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuindeckas). MexaHu3mbl oOpa3oBaHMsl KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTE. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemectBa MOJEKYJIAPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUMNBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsTre o pucniepcHbIX cucTeMax. VIcTHHHBIE U KOJIOUIHBIE pacTBOpBL. MaccoBas nois
BELIECTBA B pacTBOPE.



Knaccudukanuss HeopraHndeckux coennHeHHid. HoMeHKmaTypa HeOpraHHUYecKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMICKAIUX K Pa3Iu4YHBIM
KJIACCaM.

Xumnueckass peakuusd. Knaccudukanms XUMHYECKMX peaklUil B HEOPraHUYECKOW U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPruy NPU XUMHYECKUX PEaKLUsIX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT PasiM4HbIX (hakTopoB. OOpaTUMbIE peaKLuu.
Xnmuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Onexrponautuyeckas nucconuanusa. CuibHble U cnabble 31eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHas, 11eJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

DKcriepUMEHTAIbHbIE METO/Abl M3YYEHHUs BEIECTB U WX IPEBPAILICHUN: JIEMOHCTpAIUs
tabmun «llepuonuueckas cucrema xumuyeckux snemeHtoB Jl. M. MenzaeneeBa», u3yueHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOIIOAEHUE M ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jokKeHHe MNEepOKCHIAa BOJIOpOJAa B NIPUCYTCTBUHM KaTalu3aTopa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAJIBLHOTO WHIMKATOpA, peakluu
HMOHHOr0 OOMeHa), MpPOBEICHHE IMpPAaKTUYeCKOH paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKLIM».

Pacuérnbie 3amaun.

Pacué€rbl mo ypaBHEHUSM XHMHUYECKUX pEakUui, B TOM 4YHUCIE TEPMOXMMHUUYECKUE
pacuéTsl, PacYETHI C UCIOIb30BAHUEM ITOHATHUS «MACCOBast 10JIs BELECTBA.

Heopranuueckasi xumus (17 yacos)

Hemerannsl. Ilonoxenue HemertamioB B Ilepuonmdeckoil cucTeMe XUMHUYECKUX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHYECKHE CBOMCTBAa BaXKHEUINUX HEMETAUIOB (TaJOTE€HOB, cephl, a3ora, docdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COEJITMHEHUN).

IIpuMeHeHNne BaKHENIINX HEMETAUIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenne Meramuios B [lepuoanueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cpoiicTBa MeTauioB. CIUlaBbl METAIOB. JJIEKTPOXUMMUYECKUN psA HaNpsyKeHHUM
METAJIJIOB.

XUMUYECKHE CBOMCTBAa BaKHEWIIMX METAJUIOB (HATpUM, Kajlui, KalbLUWH, MarHui,
ITIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O6mue cnocoObl nmoxydeHus: MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHHUS BEIIECTB M HUX NPEBPAIICHUNA: H3y4EHUE
KOJUIEKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4, HaOJNIOJIEHME W  ONHMCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, PacdyEéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus " Ku3Hb (4 yaca)

Ponp xumum B 0OOECHEUEHWH OKOJOTHYECKOW, OSHEPreTUYeCKOW ¥  MHUIIECBOU
0€30I1aCHOCTH, pa3BUTUM MenuUuHbl. [loHATHE O HaydHBIX MeTOJaX IO3HAHMs BEIECTB U
XUMUYECKHUX PEAKLIUU.
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[IpencraBnenus o0 OOmMMX HAYYHBIX MPUHIMUMAX [POMBIIUIEHHOTO TOJXY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEPUAIOB: BAaKHEUIINE CTPOUTEIIBHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTe€pUalbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUSI.

XuMus ¥ 340pOBbE 4YEIIOBEKA: IPAaBUJIa HCIIOJIB30BAHUS JICKAPCTBEHHBIX IIPENaparosB,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAaHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Mesicnpeomemuvie cés3u.

Peanuzanus MEXIpeIMETHBIX CBA3EH NMPH U3yYEHUU OOIIEeH U HEOPTaHUYECKON XUMHUH B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX HMOHATHI,
TaK YU MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU JUIS OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSTHS: HAyYHBIH (PaKkT, THIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, SBIICHHUE.

®dusuka: marepus, SHEprus, Macca, aToOM, JJIEKTPOH, IPOTOH, HEMTPOH, MOH, U30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJd, YHEPreTUYECKUN YPOBEHb, BEILECTBO, TEI0, O0BEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMUUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

Buomorusi: kieTka, OpraHu3M, SKOcHUCTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHomorua:  XUMHMYECKas  NPOMBILUIEHHOCTb,  METAJULYprus,  MPOU3BOACTBO
CTPOUTEIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NAIIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEPUAJIOB, AJIEKTPOHHAsSI IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyJarOUTUMUCS
porpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-IESTEIHHOCTHBIM IIOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMSA IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHUA
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLIHE!

0CO3HaHME O0YYAIOUIUMUCS POCCHMCKON Tpa)KAaHCKOM MASHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTUBAIIUH K 00yUEHUIO;

IeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUN JTHYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPATULIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIIHUXCS PYKOBOJICTBOBAThCSl B CBOEH JAEATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYME MPABOCO3HAHUS SKOJIOTUYECKOH KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LENU M
CTPOUTH JKU3HEHHBIE IJIaHBI.
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JIngHOCTHEBIE PE3YyJIbTaTbl OCBOCHUA IIPEAMCTA «XuMHU» JOCTUTAaKOTCA B CAUHCTBEC
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C TI'yMaHHUCTUYECKUMH,
COMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMHM W HJACATIaMU pOCCHﬁCKOFO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHU M TpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIONTUMH IPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE PE3yNIbTAThl OCBOCHUS MPEIMeTa « XUMUS» OTPAKAIOT cHOPMUPOBAHHOCTH
OMbITa TO3HABATENIbHOM M TMPAKTHYECKOH MAESITENbHOCTH OOYYaloIIMXCS M0 pealn3alnuu
IIPUHATLIX B O6H.[€CTB€ HCHHOCTGP'I, B TOM YHUCJIC B 4aCTHU:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHMS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, yBaXKCHUS
K 3aKOHY U MPaBOMOPSIKY;

MNpEACTABJICHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MECKIMYHOCTHBIX OTHOIIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOU TBOp‘lGCKOI;'I ACATCIIBHOCTU ITPU CO3AaHUUN yT-Ie6HI>IX IIPOCKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCO6HOCTI/I INOHMMaThb W IPUHUMATb MOTHBBI, HAMCPCHUA, JIOTUKY W aApPTryYMCHThLI
JIPYTUX TIPU aHAIKU3E PA3IUYHbBIX BUJOB YUEOHOU IEeATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAy4yHOMY HACJIEAUI0O OTEYECTBEHHOMH
XHUMUU;

YB)KEHUS K IPOLIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHKCHHA HAYKH €CTb PE3YyJIbTAaT JJIMTCIbHBIX Hﬂ6J'IIOI[CHPII>i,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYE€HBIX U TPAKTHKOB;

WHTEpeca W TIO3HABATECIHHBIX MOTHBOB B IIOJIYICHHHM U TIOCICAYIOIIEM aHAIN3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OL€CHUBATb CHUTyallMd, CBA3AHHBIC C XUMHWYCCKUMH SABJICHUAMU, U
NPUHUMATh OCO3HAHHBIE pEIIEHHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEIEHUE U TMOCTYNKH CBOMX TOBapHUINEH C TMO3ULIUN
HPABCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUEC HOCJ'IG]:[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 310pOBOro W 0e30MacHOro olpa3a >KW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmroieHnsT TIpaBuil O6e30macHOro oOpaIleHusl ¢ BemecTBaMH B OBITY, IMOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

IIOHUMaHWsA [OCHHOCTHU IIPaBUJI HWHAUBHUAYAJIBHOIO HW KOJIJICKTUBHOI'O 0€e301IacHOro
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUS TOCJIEICTBUN U HENMPUSITHS BPEIHBIX NMPUBBIUEK (YHOTPEeOJIEHUS alIKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENbCKOW IESTENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pELICHUM IPAKTUYECKHUX 3a1ad COLMAJIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3yUeHHUIO0 NMPOodecCHil pa3iudHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUII 110 XUMUU;

YBaXXEHUs K TPYLY, JIIOASIM TpyZAa U pe3yibTaTaM TPYIOBOH ACITECIBHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAJILHON TPaeKTOPUU OOpa3oBaHUs,
Oynymiei npodeccuu U peannszanuyi COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIIeCcTBa,

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

IKOJIOTHYECKH 1EIECO00Pa3HOr0 OTHOILIEHUS K TIPUPO/IE, KAaK UCTOYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAHHUS TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX TPOOIIeM, BIUSHIS IKOHOMUIECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM Cpe/ibl;

OCO3HaHUsI HEOOXOAMMOCTH MCIOIB30BAHUS JOCTUKEHUN XUMUU ISl pELICHUSI BOIIPOCOB
PalMOHAIBHOTO MTPUPO/IOTIOIB30BAHUS;

AKTUBHOTO HEMPUSTHUS JACUCTBUM, MPUHOCAIIUX BPE OKPYKAIOIICH MPUPOJHOU cpeje,
YMEHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE AKOJIOTHYCCKUE IMOCICACTBUS MPEATPHUHIMAEMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJU4Musl PA3BUTOIO SKOJOTMYECKOrO MBILUICHUS, 3KOJIOTMYECKON KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbLHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHUKHY;

MOHMMAaHUS CHEU(PUKH XHUMHUM KaK HayKd, OCO3HaHUA €€ poiu B (HopMUpPOBaHUHU
paloOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH JJIsi COBPEMEHHOW IMBWJIM3alUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaXKHON POJNM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjIeHa
o0111eCTBA;

€CTECTBEHHO-HAyYHON TPAMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BaTh MONy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SIBIICHUU OKPYXAIOIIEr0 MHpa M TMPOUCXOISIIIMX B HEM H3MEHEHUH,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (J)AKTOB M MMEIOIIUXCS TaHHBIX
C LETBI0 TTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJb30BaTh XHMHUYECKHUE 3HAHUS Uil PEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATENbCKOM AESITEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMH,

WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3dUYHbIX cdepax mnpodecCHOoHaTHHON
JIeSITeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yibTaThl OCBOCHHMS Y4eOHOTo mpenMera «XHMHUS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MeXIpeIMeTHbIC) OOICHAYYHBIC TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTHUHBI MUPa
158 CHGI_II/I(I)I/IKy MCTOAOB IIO3HAHHUA, I/ICHOHB3y€MbIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BCIICCTBO,
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SHEPTrus, SIBICHUE, MpOIecC, CUCTeMa, HAy4YHbIH (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yHUBEpCaJbHbIE  y4deOHbIe  JeiicTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHUKATHUBHBIC,
peryiasaTuBHbIe), oOecnednBaronie (OpMUPOBaHHE (PYHKLUMOHAIBHOM I'pPaMOTHOCTH U
COLMAIbHONM KOMIETEHIMH 00y4Yaromuxcs;

CIOCOOHOCTh ~ OOYYarOUIMXCS ~ UCIOJIb30BATH  OCBOEHHBIE  MEXAUCLUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4eOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMAJILHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH Y4EOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

OgiajeHne YHHBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JIOrMUYeCKHUE AeHCTBUSI:

CaMOCTOSITENIFHO (POPMYJIUPOBATh M AKTyaIM3HpPOBATh MPOOJIEMY, BCECTOpPOHHE ¢
paccMaTpuBaTh;

ONpeAeNATh LU JeATEIIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEIISIMU;

HCIOJIb30BaTh IMpPU OCBOCHMM 3HAHUM NPUEMBI JIOTMYECKOI'O MBIIIJICHUS — BBIACISTDH
XapakTepHble INPU3HAKK IIOHATHMM W YCTaHABJIMBATh UX B3aMMOCBA3b, MCIIOJIB30BATh
COOTBETCTBYIOILIME OHATUS sl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BbIOMPAaTh OCHOBaHMS W KPUTEPUM JUIsl KJIACCU(PHUKAIMKU BELIECTB U XMMHUYECKHX
peaKuuii;

YCTaHaBIMBAaTh IPUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSAMY;

CTPOUTH JIOTUYECKHE PACCYXKJIEHUs (MHAYKTUBHbBIC, NEAYKTUBHbIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IPUMEHSATH B IpOIlecce MO3HAHUA, HCIIOIb3yeMble B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (opMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHHH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEUIECTB U XUMHUYECKHUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUM;

dbopMynupoBaTh LE€IM W 3aJaydl HUCCIIEJOBAHMS, MCIIONb30BaTh IIOCTaBJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BOMPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIaJIETh HaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M TNPOBEACHMS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIiecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHOU
pabore;

MPUOOpPETaTh OIBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M TPOEKTHOM JesITeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATbCSI B pa3IMUYHBIX HCTOYHUKAX HHPOpPMALUU (HAYyYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh MH(OpPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpENCTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMynHMpOBaTh 3alpochl M MNPUMEHSTH pa3IM4YHbIE METOABI IPHU IMOUCKE U OTOOpe
uHpopManru, He0OOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4d ONpeaeEHHOTO THII;
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pUOOPETaTh OMBIT MCIOIb30BaHU MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIbHYIO (hOpMY MpeiCTaBIeHUs HHPOPMALUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTOJb30BAaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBA MpH pPabdoTe C XUMHUYECKOH
uHpOpMaMeil: NPUMEHSATh MEXIpenMeTHbe ((pU3HYeckne W MaTeMaTHuYecKue) 3HaKd |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIB30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIISJHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM e CTBUSIMU:

3a71aBaTh BOIIPOCHI TI0 CYHIECTBY OOCYX/1aeMOM TEMBI B XOJI€ AUAJIOTa M/MIIU AUCKYCCHUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO  BBITIOJHEHUS
HpeAIoKEeHHOH 3a/1auu;

BBICTYIIATh C MPE3EHTALMEH Pe3yIbTaTOB IMO3HABATEIFHON NEATEILHOCTH, MOTYIEHHBIX
CaMOCTOATENIFHO WJIM COBMECTHO CO CBEPCTHHKAaMH TIPH  BBIIOJIHEHHHM XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pE3yNbTaTaM HpPOBEIEHHBIX
UCCIJIEJOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OsiajieHNe YHUBEPCAJIBHBIMH PeryJsiTHBHbBIMU J1eHCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYHIECTBISITH CBOKO IO3HABATEIBHYIO IEATEIHHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHIA TPW BBIIIOJHEHUN YYE€OHBIX M HMCCIEOBATEIbCKHUX 3a/ad,
BBIOMpaTh Hanbonee 3h(HEKTUBHBINA CIIOCO0 UX PEIICHHUS ¢ YUETOM NOITYYeHHs HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILIECTBISATh CAMOKOHTPOJb CBOEH JIeATENPHOCTH Ha OCHOBE CaMoOaHajau3a M
CaMOOIICHKH.

HNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckast XUMHsD» OTPaXKatoT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOM COCTaBISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYphl JIMYHOCTH, €€ (YHKIUMOHAJIHLHOW TPAaMOTHOCTH, HEOOXOIUMOW aJis
pelIeHUsT TPAaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOW XMMHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATarolInue
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIH  CKEJIET,
GbyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpPbl, TOMOJIOTHMUYECKUN pPsiA, TOMOJIOTH,
YIII€BOJOPOAbI, KUCIOPOA U a30TCOJIEpKalIe COeTMHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAllhue B OCHOBE MOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OyYeHUH M 0€30MaCHOM UCIOIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOM JESATENBHOCTH YEIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTEPHBIC MPU3HAKH MTOHATHIA, yCTaHABIIUBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS IIPU ONMCAHUH COCTABA, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;
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c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUISL COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHUYECKHX pEaKLUii, U3rOTaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS,;

cOPMHPOBAHHOCTH ~ yYMEHHH  YCTaHaBIMBATh  IPHHAJICKHOCTb  H3YYEHHBIX
OpraHMYECKHUX BEHIECTB IO KX COCTaBy M CTPOEHHUIO K OIpeneiaEHHOMY Kiaccy/Tpymie
COEIMHEHUI (yrneBomopoasl, KHCIIOPOJL u a30TcojepxKallne COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUs MO CUCTEMAaTUYECKOW HOMEHKIIaType
(IUPAC), a Taxke NpUBOAWUTH TPUBUAIbHBIE Ha3BaHUS OTACIBHBIX OpPraHMUYECKHUX BELIECTB
(oTUieH, TpomuieH, aleTUJIeH, JSTUJICHIJINKONb, TIulepuH, Qenon, dopmanpaerun,
aleTaIbJETU], MypaBbUHAs KHUCIOTA, YKCYCHas KHUCJIOTA, OJEUHOBAsl KUCJIOTA, CTEApHUHOBAs
KHCJIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, LeJUT0JI03a, TIUIIH);

c(OPMHPOBAHHOCTh YMEHHS OIPEIENIATh BHIBl XUMHUYECKOW CBSI3M B OPTraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHSI TEOPUU CTPOCHHS OPTaHUYECKUX
BemecTB A. M. bytiepoBa 1ist 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpoeHHe, (U3HUECKUe U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IIPEICTaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, ATaHOJ, ATUJIEHIJIMKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKU YTIJIIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCT YMEHUI NPOBOJMTH BBIUYUCIEHUS IO XMMHUYECKHM YpPaBHEHHSIM
(mMacchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIHUH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/HBIX BEIIECTB UM MPOAYKTOB PEaKIIH);

c(hOPMUPOBAHHOCTh yMEHHUH BJIAJIETh CUCTEMON 3HAHUW OO0 OCHOBHBIX METOJaX
HAy4YHOTO ITO3HAHUS, UCIOJIb3YEMbIX B XMMHUU IIPH U3YyYEHUH BEIECTB U XUMUYECKUX SBJICHUIN
(HaOmrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS IS IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalLlUAX, CBI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBUIIa TOJIb30BAHUS XUMHUECKON MOCYI0N U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OINBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJIHATH XUMUYECKUN SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUH, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHMYECKUX BEIIEeCTB, JEHaTypauus OeIKOB Npu
HarpeBaHUM, IIBETHBIE PEAKIIUU OEJKOB) B COOTBETCTBUU C MpaBWJIAMH TEXHHKH 0€30acHOCTH
pu OoOpallleHUuu C BEleCTBaMHU U JJaOOpaTOpHBIM 00OPYI0BaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pPEAKIUNA H
(dbopMynUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAJIM3UPOBATh XMMHUYECKYIO0 HH(opMaImio,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nH(popManuu, UHTepHET U ApyTux);

c(OPMHPOBAHHOCTE YMEHHMH COONIOAATh MpaBWJIa SKOJIOTUYECKH IIeJIECO00Pa3HOTro
MOBE/IEHNA B OBITY M TPYIOBOM JNEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarollel NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTH BO3JCHCTBUS HA KUBBIC OPraHU3MBI
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ONpeACNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [I/JIK, mnoscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BCKA,;

Ui 00yYaroluXcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

IUIe  CIelbIX M ClHa0OBUIAIMX OOy4aroIUXcs: yMEHHE HCIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudaeckux Gpopmyi.

11 KJIACC

IIpenmeTHble pe3ynabTaThl OCBOGHUs Kypca «OOmias M HeopraHumdeckas XUMMsD)
OTPAXKAIOT:

C(OPMHUPOBAHHOCTh INPEACTABICHUN: O XHMHYECKOM COCTABISAIOUIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpPaKTUYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEnE;

BJIAJICHUE CHCTEMOM XMMMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJATrArOLINe
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBfA3b (KOBAJEHTHAas, MOHHAs, METaJUIM4yecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  pEIIETKAa, TUIIBI XMMHYECKMX  PEakLUMid, pPacTBOp,  DJIEKTPOJIMUTHL,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIIHUTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHUYECKOM  peakIMHM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. WM. MeHnneneeBa, 3akoH
COXPAHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHMS W NPEBPAILLEHUS DHEPTUU IPU XUMHUYECKHX
peaKIMsax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalle B OCHOBE ITIOHMMAaHWsS IPUYMHHOCTH M CHCTEMHOCTH XHWMHMYECKHUX SIBJIICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€301MacCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHble MPU3HAKU NOHATHH, yCTaHABINBATb
UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME NMOHATHUS NPU ONHCAHWUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUIsI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XHUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas WU3BECTb, HETall€Has W3BECTb, IUTbEBAs COAA, NUPUT U
ApyrHe);

c(OPMHPOBAHHOCT YMEHHH OMNpEeAeNsATh BaJEHTHOCTh M CTEHEHb OKHUCIICHHS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTaBa, BHJ XUMHYECKOW CBSI3U
(KOBaJIeHTHas, MOHHAs, METaJNIN4ecKas, BOJOPOIHAs) B COCJUHEHUAX, TUM KPUCTAJUIMYECKON
PEmETKY KOHKPETHOTO BELIecTBa (aTOMHasi, MOJIEKYJIIpHasi, MOHHAsA, METa/NInYecKas ), XapakTep
Cpenbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTAaHNYECKUX BEILECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIe BELIECTBAa — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCT YMEHHUI pacKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. MW.
MenpgeneeBa U JI€MOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIBHYID U
IPOTHOCTUYECKYIO (PYHKIINU;

C(OPMHPOBAHHOCTh YMEHUH XapakTepu3oBaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKuX 3aemeHToB [1. 1.
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MeHeneeBa, HCHONB3Ys TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHYECKHUX OJJIEMEHTOB M HX
COCIMHEHMH 110 nepuoaam u rpynnam [lepuoandeckoil cucreMbl XUMHAYECKUX d1eMeHToB /1. M.
MeHneneena;

cOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMUYCCKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXJy HEOPraHMYEeCKMMH BEIIECTBAMH C TIOMOIIBIO ypaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XUMHUYECKUE PEAKIIMH IO PA3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroliuX BeIECTB, TEIJIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKLUH, YIaCTUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTH YMEHUH COCTABIATh YPABHEHUSI PEAKIIU PA3IMYHBIX TUIIOB, MTOJTHBIC
U COKpaIIEHHBIC YPaBHEHHUS PEaKIUi MOHHOTO OOMEHA, YUYWUTBIBAsl YCIOBUS, MPH KOTOPBIX ATH
peaKIuu UAYT 10 KOHLIA;

c(OPMHPOBAHHOCT YMEHHH MPOBOIUTH PEAKIMH, MOATBEP)KIAIOIINE KAa4eCTBEHHBIH
COCTaB pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI PacCKpbIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIIMii;

c(OpMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCMOCTh CKOPOCTH XUMUYECKOW PEaKIUH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XWMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [arense);

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI, JIeXkKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsl CEPHOM KHMCIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTh
npecTaBiIeHni 00 OOIMMX HAYYHBIX MPUHIMIIAX W IKOJOTHYECKUX IMPOOJIeMax XHUMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCT yMEHHUH TPOBOAWTH BBIYUCIEHHUS C WCIOJIB30BAHUEM TIOHSTHS
«MaccoBasi JIONs BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHH COOJIIOaTh MPaBUiIa MOJIb30BAHUS XUMUYECKOM MOCYI0H U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBUiia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBAaTh M BHIMOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(pa3nokeHue TMepoKCHIa BOJOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIpPENEIeHUEe Cpebl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOpOB
Ha CKOPOCTh XMMMYECKON pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kKapOoOHAT- U XJIOPHI-AaHWOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPUMEHTAIBHBIX
3amady mo temaM «Mertamie» U «HemeTamiepl») B COOTBETCTBHM C MPaBHIAMU TEXHUKU
0e30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ysabTaThl XMMHUYECKOTo SKCIepUMEHTa B (opMe 3amucH YPaBHEHHUH COOTBETCTBYIOLIUX
peakumii 1 GOpMyITUPOBATH BEIBOJBI HA OCHOBE 3THUX PE3YIIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3HPOBATh XMMHYECKYI0 HH(POpPMAIIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHET U
JPYTHX);

c(hOPMHUPOBAHHOCTh YMEHUW COOJIOIAaTh TpaBUjIa HSKOJIOTHYECKH IIeJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH JEATETBHOCTH B LENAX COXPAHEHHS CBOETrO 370pPOBbS M
OKpYKalolllel MpUpOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPraHU3MBI
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onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIST OOYYAOIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3/IOPOBBS: YMEHHUE MPHUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUII;

JUIS  CHEMBIX W CIIA0OBHIAIIMX OOYYaIONIUXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HanMeHOBAHME Ko.uinyectBo 1acos DJIeKTPOHHBbIE OcHOBHbBIE BU/IbI 1eSITEJILHOCTH 00YYAIOIIUXCS JlesiTeILHOCTD
Ne /11 pa3/iesioB U TeM Bee Kontpo | IIpakrn (undposbie) yuuTess ¢ y4eToM
i HDOrDAMMEI JbHBIE | YecKHe | 00pa3oBaTe/bHbIE IporpaMmbl
porp ro padoThl | padoThl | PeCypchl BOCINIUTAHUA IIKOJIbI

Paznen 1. Teoperuueckue o

CHOBBI opralmqecxoﬁ XUMHH

PDIII 10 KJTACC
https://resh.edu.ru/s

PackpriBaTh CMBICT U3ydaeMbIX TOHATUH (BBISBIATD
UX XapaKTepHbIe IPU3HAKN), yCTAHABIMBATH X
B3aHMOCBS3b.

IIpuMeHATh MOJIOKEHUS TEOPUU CTPOCHUS
opranunyeckux Bemects A. M. Bytneposa s
00BSICHEHHS 3aBUCIMOCTHU CBOMCTB BEILECTB OT UX
COCTaBa U CTPOCHHUS.

Ipenmer ubject/29/10/
OpraHmcCKoii MO 10 kiace Hcnonbs30BaTh XUMUUECKYIO CUMBOJIUKY IS
xumun. Teopust https://uchebnik.mo | SOCTABICHIA MOTCKYIADHBIX 1 CTPYKTYPHBIX
1.1 CTPOCHHUS 3 s.ru/catalogue?alias (pasBepiyToi, coxpamnioi) dopmyn
OpPTraHUYECKUX es=lesson_template | OPrAHHHCCKHX BELICCTE. .
COe eI A. video lesson.video Onpenenars BUABl XUMUYECKON CBSI3U (OMHAPHBIE,
M. Byruieposa &subject program KpaTHBIE) B OPraHUIECKUX coeafIHeme.
ids=31937268.3590 PackpriBaTh posib OpraHUIECKON XUMUHU B TIPUPOJIE,
9478 XapaKTepU30BaTh €€
D 3HAUEHHE B KU3HU YEIOBEKA, HWIUTIOCTPUPOBATH CBA3b
C APYTHUMH HayKaMH.
HaGuroaTh ¥ ONUCHIBAThH IEMOHCTPAIIMOHHBIC
OTIBITHI; TIPOBOJIUTH M OTIMCHIBATh Ta00paTOpHBIS
OIIBITHI U MPAKTUUCCKUE PAOOTHI
Wroro no pazneny 3
Paznen 2. YrieBoaopoasl
IIpenenbHbie PPII 10 KJIACC PackpeiBaTh CMBICT H3y4aeMbIX TIOHATHH (BBISBIISTH
2.1 YIJIEBOJOPOABI — 2 https://resh.edu.ru/s | UX XapakTepHbIC IPU3HAKH), YCTAaHABINBAThH UX
AJIKaHbI ubject/29/10/ B3aHMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIIINE
99 HenpeenbHbie 5 1 MDIII 10 KIace TOHSTHS npnvonncaHI/m CcOCTaBa, CTpoeHIEs[ i
' YTJICBOJOPOIbI: https://uchebnik.mo | mpeBpalieHri OPraHUYeCKUX COCTUHCHHN.

-yCTaHOBJICHUE
JTOBEPHUTEIBHBIX
OTHOUIEHUHN MEXY
MeIarorndeckum
paboOTHUKOM
00yJaroIINMHUCH,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCIIPUSTHIO
00yYJaIOIUMHUCS
TpeOoBaHUI U MPOCHO
MeIarorn4ecKoro
paboTHHKA,
IIPUBJICUYCHHUIO ux
BHUMaHHS
o0cyxkaaeMoit Ha
ypoKe
WHPOPMAITUH,
aKTHBU3ALUH
[I03HABATEJILHOMN
JIeSITENIbHOCTHY;

- o0y K/IeHUE
oOyJaronuxcs
cOOJTI0IaTh HA YPOKE
OOIIEeNPUHSTHIE
HOPMBI TIOBEJICHUS,
MpaBuiIa OOIIEHHS CO
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aJIKEHBI,
aJIKaJCHBI,
AJIKWHBI

2.3

ApomMaTtudeckue
YIJIEBOAOPOIBI

24

IIpuponHsie
UCTOYHUKHI
YTJIEBOJOPOJIOB U
uX nepepadboTKa

s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

1ds=31937268,3590
9478

Hcnonb30BaTh XUMUYECKYO CUMBOJIUKY IS
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpamEHHO) popmy
OpPTaHUYECKUX BEIIECTB.

YcranaBnrMBaTh MPUHAAJICKHOCTD BEHIECTB K
OTIpeIeICHHOMY KIIACCY

YTIIEBOIOPOJIOB 110 COCTaBY M CTPOCHHIO, HA3BIBAThH
HX M0 CUCTEMAaTUYeCKOW HOMEHKIIATYpe; TPUBOJUTH
TPUBHAJLHBIC HAa3BaHUS OTACIBHBIX MPEJACTABUTEIICH
YTIEBOIOPOIOB.

OmnpenensiTe BUIBI XUMHUYECKOW CBSI3U B MOJIEKYJIax
YTIEBOJOPO/IOB; XapaKTepU30BaTh 3aBUCUMOCTb
PEaKInOHHOM CITOCOOHOCTH YTIEBOIOPOIOB OT
KpaTHOCTH KOBAJICHTHOH CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(u3nUeCcKUe U XUMHYECKUE CBONCTBA, BAYKHEHIITNE
CIIOCOOBI MOTYYIEeHUS THITMIHBIX MTPeICTaBUTENeH
Pa3IMYHBIX KJIacCOB YIJIEBOAOPOAOB (MeTaHa, 3TaHa,
STHUJICHA, alleTUIIeHa, OyTaauena -1,3, OeH3oia,
TOITyOJa).

BhISBISATh TEHETHUECKYFO CBS3H MEKIY
YTIEBOIOPOIaMH U MTOATBEPKIATh €€ HaIn4Ke
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMHIECKUAX
peakuuii C UCMOIB30BAaHUEM CTPYKTYPHBIX (POPMYII.
XapakTepru3oBaTh HICTOUYHUKH YTIIEBOJIOPOIHOTO
CBIpbst (HeTh, MPUPOHBIH Ta3, YTOJb), CIOCOOBI UX
riepepaboTKH U MPAKTHIECKOE TPUMEHEHNE
MOJTy4aeMbIX MTPOJTYKTOB.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOJIBI
MMO3HAHUS — IPOBEACHUE, HAOIIOIEHUE U OTIMCAHHE
XUMHYECKOTO IKCIIEPUMEHTA (J1JAO0OPATOPHBIE OTIBITHI
U TIpaKTUIECKUE PaboThI).

CrnenoBath npaBuiiaM 0€30I1aCHOW PaOOTHI B
n1a00paTOPUU MPU HCIIONE30BAHUN XUMHYECKON
MoCy Il U 000PYIOBaHUS, & TAKXKE MPaBHIAM
oOparieHus ¢ BeeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH BBITIOTHEHMSI TA0OPATOPHBIX OIBITOB

CTapIIUMH
(memaroruuecKuMu
pabOTHHKAMH) U
CBEPCTHUKAMU
(oOyuarormmmucs),
MIPUHIIUIIE YIeOHON
JVCITUTUTAHBI 1
caMOOpTraHH3aIlvH;

- IPUBJICYCHUE
BHUMAaHUS
00yJaroNMXcs K
IIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha yPOKax
SIBIICHUM, OpraHu3aLus
uX paboThI C
[IOJIy4aeMOU Ha ypOKe
COLIMAJIBHO 3HAYUMOI
nHpOpMaLuen —
WHULOHUPOBAHUC €€
o0CyKIeHws,
BBICKa3bIBAHHUSI
00yYaIOIUMHCS
CBOETO MHEHHUSI IO ee
MOBOJTY, BIPAOOTKH
CBOETO K Hel
OTHOIICHUS,

- UCTIOJIb30BaHKe
BOCIIUTATCJIBHBIX
BO3MOXKHOCTEMN
CoJIepIKaHuUs
y4eOHOT0 ImpeaMeTa
4yepes JeMOHCTPAIUI0
00yJaroIIMCst
MPUMEPOB
OTBCTCTBCHHOI'O,
Ipa)JIaHCKOI'0
MOBEICHUS,
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U TIPAaKTHYECKUX paboT MO MOIYYEHHUIO U U3YICHUIO
OpPraHUYECKUX BEIIECTB.

[IpencraBisTe pe3yabTaThl IKCIEPUMEHTA B JopMe
3alMCH YPaBHEHUIH COOTBETCTBYIOLIUX PEAKLIMM U
JIeN1aTh BBIBOJBI HA HX OCHOBE.

IIpoBOANTE BEIYUCIIECHNUS AJIS ONPENEICHUS
MOJIEKYJISIPHON (OPMYJIBI OPraHMYECKOTO BEILECTBA,
10 YPaBHEHUIO XUMHUYECKOH PEAKIINH
CaMOCTOATENBHO MIIaHUPOBATH U OCYLIECTBIATh
CBOIO II03HABATENbHYIO AEATENBHOCTD; IPUHUMATh
AaKTUBHOE y4acTHe B IPYNIOBOM yueOHOU
JIeSITeIbHOCTU

Hroro no pazgeny

13

Paznen 3. Kuciopoacoaep:kaunue oprannieckue coeuHeHu sl

3.1 Cruptel. @enon 3
AJLIETuabI.

32 Kapb6onosbie 7
KUCJIOTEL
CroxHble 3QHUpHI

3.3 VrieBoasl 3

POIII 10 KJIACC
https://resh.edu.ru/s
ubject/29/10/
MDOSII 10 kmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
.video lesson,video
&subject_program

10s=31937268,3590
9478

PackpbIBaTh CMBICIT N3y9aeMbIX ITOHATHH (BBISBIATH
UX XapaKTepHbIe IPU3HAKH), YCTAHABINBATH UX
B3aUMOCB$I3b, HCIIOJIH30BaTh COOTBETCTBYIOLIHE
TIOHSTHUS ITPY ONMHMCAHUHU COCTaBa, CTPOCHHS U
NPEeBPAICHUH OPraHMYECKUX COCMHEHUI.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIHMKY JUIS
COCTaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOHi, COKpamEHHOI) hopmy
OpPTraHUYECKUX BEIIECTB.

YcranaBnMBaTh MPUHAJICKHOCTD BEHIECTB K
OIIPE/ICIIEHHOMY KJIacCy 110 COCTaBY U CTPOCHHUIO,
Ha3bIBaTh UX [0 CUCTEMATHYECKO HOMEHKIIAType;
NPUBOJIUTH TPUBUAIILHBIE HA3BAHUS

OT/ICJBHBIX TPEJICTAaBUTEINEH KUCIOPOACOACPIKAIIIX
COEIVHEHHH.

XapakTepru3oBarh COCTaB, CTPOSHHE, IPUMEHEHHE,
¢u3nUecKkue 1 XMMHUYECKHE CBOUCTBA, BaKHEHIINE
CHOCOOBI MOJTyYEHHS THITMYHBIX MIPEJICTaBUTENEH
Pa3IMYHBIX KJIACCOB KUCIOPOCOIEPIKAIIUX
COCJIMHEHMI (METaHoIIa, dTAHOJIa, TIUIIEPHHA,
(enona, popmanbaeruia, aneTaibIeruaa, yKCyCHoOn
KHCJIOTHI, TNIFOKO3bI, CaXxapo3bl, Kpaxmara,

MPOSIBIICHUS
YEIIOBEKOIIO0US U
T0OpPOCEePICTHOCTH,
gepe3 moaoop
COOTBETCTBYIOILINX
TEKCTOB JIJIs1 YTEHUS,
3a/1a4 IS pereHus,
MPOOJIEMHBIX
CUTYaLlUH JUIst
00CYyKIeHHsI B KIIacce;
- IPUMEHEHHE Ha
YPOKE UHTEPAKTUBHBIX
¢hopM paboTHI ¢
00yJaIOIIIMHUCS:
HUHTCIIUICKTYaJIbHbBIX
UTP, CTUMYJIUPYIOIIHX
MMO3HABATENHHYIO
MOTHBAIIHIO
00yYarOIIUXCS;
JUCKYCCUH,

KOTOpBIC JAFOT
00y4aroIUMCSI
BO3MOXKHOCTb
MPHOOPECTH OMBIT
BEJCHUS
KOHCTPYKTHUBHOI'O
JTAIIoTa; TPYIIOBON
paboThl win

paboTHI B mapax,
KOTOpBIE y4ar
KOMaHJHOH paboTe u
B3aUMOJICUCTBUIO C
JPYTUMU JI€TEMU;

- BKJIIOYEHHUE B YPOK
HUI'POBBIX IpOoLEAyp,
KOTOpPBIC TOMOTAIOT
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LEJITEONIO3b]); BBISIBIISITH TCHETHYECKYIO CBSI3b MEKITY
HUMHU U NTOATBEPKIAaTh €€ HATMYKNE ypaBHEHUSIMU
COOTBETCTBYIOIIMX XMMUYECKUX PEaKLU ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIL.
OnuceIBaTh COCTaB, XUMHUUECKOE CTPOEHUE U
IIPUMEHEHUE KUPOB, XapaKTEPU30BaTh UX 3HAUCHHUE
IUIS1 )KU3HEAEATEIIbHOCTH OPTaHU3MOB.

Oco3HaBaTh OAaCHOCTH BO3JIEMCTBUA HA JKHBBIE
OpTraHMU3MBI OIIPEJIENIEHHBIX OPTraHN4YECKHUX BEILECTB,
MOSICHATH Ha IPUMEPAX CIIOCOOB! YMEHBILICHHUS

U TIPeJOTBpALLEHHs UX BPEIHOIO BO3ACHCTBUS Ha
OpraHM3M YeJIOBeKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
[IO3HAHUS — IPOBEACHUE, HAOIIOICHUE U OTIMCAHHE
XUMHYECKOT0 SKCIIEpUMEHTa (J1aOOpaTOPHBIE OIBITHI
U TIPaKTUYECKHE padoThI).

CrnenoBaTh mpaBuiIaM 0€301IaCHON PaOOTHI B
nabopaTopuy MPH UCTIONE30BAHUN XUMHYECKON
nocy sl 1 000pyIOBaHUs, a TAKXKE MPaBUIaM
oOpallIeHus ¢ BEIIECTBAMHU B COOTBETCTBHH C
HWHCTPYKLUSIMH BBITIOJTHEHHUS JIAOOPAaTOPHBIX OIBITOB
U MPaKTHYECKUX PabOT TIO MOITyYSHHIO U H3YYECHHIO
OpPraHUYECKUX BEILLECTB.

[IpencraBisaTh pe3ynbTaThl KCIIEPUMEHTA B opMe
3aIIMCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIMM U
JIeNIaTh BBIBOJBI HA UX OCHOBE.

[IpoBOaNTD BEIYHCICHHUS TSI OTIPENIEIICHUS
MOJIEKYJISIPHOH (POpMYJIIBI OPraHMYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMHYECKOW PEAKIIIH.
CaMOCTOATENBHO MIIaHUPOBATH U OCYILIECTBIIATh
CBOIO II03HABATENbHYIO I€ATENBHOCTD; TPUHUMATh
aKTHUBHOE

y4acTHe B FPYNIIOBOHM y4eOHOH NesITeIbHOCTH

Hroro no pazgeny

13

Paznen 4. A3oTcoaep:kaiiue opraHudeckue coeTuHeHus

4.1 AMUHEL

3

POIII 10 KJTACC

PackpeIBaTh CMBICT H3y4aeMbIX TOHATHH (BBISBISTH

MOJIEPKATh
MOTHBAIIUIO
00yJaroIxcs K
MOJYYCHHUIO 3HAaHUM,
HaJTQKUBAHUIO
TTO3UTHBHBIX
MEXIIMIHOCTHBIX
OTHOILICHUH B

KJIacce, TOMOTaroT
YCTaHOBJICHHIO
NOOPOXKETATSIILHOM
aTMocepbl BO BpeMst
Ypoxa;

- OpraHM3aIus
medcra
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX
00yJaroIUXCs HAJl UX
HEYCIICBAIOIUMHU
OJTHOKJIACCHUKAMH,
JIAIOIIETO UM
COLMAJIbHO 3HAYMMBbIN
OTIBIT COTPYIHUYECTBA
u

B3aMMHOM TTOMOIIIY;

- MTHUUUPOBAHUC U
MOIIEPIKKA
HCCIIeI0BATEIILCKON
JESTeILHOCTH
o0yJaronmumxcs B
pamKax pearu3anuu
UMU UHANBUYAJIBHBIX
Y TPYIIITOBBIX
HCCIIeIOBATEIBCKUX
MIPOEKTOB, YTO JACT
00yYarOIMUMCSI
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AMUHOKHCIIOTEL.
benku

https://resh.edu.ru/s
ubject/29/10/
MDSIII 10 kmace
https://uchebnik.mo

s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

1ds=31937268,3590
9478

UX XapaKkTepHbIC MPU3HAKHN), yCTAaHABIMBAThH MX
B3alMOCB$3b, UCTIOIH30BATh

COOTBETCTBYIOILLKE MTOHATHUS PU OIUCAHUU COCTaBa,
CTPOCHUS U MIPEBPALLEHUN OPraHUYECKUX
COCIMHEHUM.

Hcnonps30BaTh XMMUYECKYIO CUMBOJIUKY JJIS
COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTO#i, COKpanmEHHOI) hopmy
OpPraHUYECKUX BEIIECTB.

Onpenenars NPpUHAAIEKHOCTD BELIECTB K
OTIpeIeICHHOMY KJIacCy IO COCTaBY U CTPOEHHUIO,
Ha3bIBaTh UX 110 CUCTEMATHYECKON HOMEHKIIATYpeE;
NPUBOAUTH TPUBUAJILHBIE HA3BAaHUS OTIEIbHBIX
NpeACTaBUTENCH.

XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(hu3nyeCcKre U XMMHYECKUE CBONCTBA, BAYKHEHIITNE
CIIOCOOBI MOTYYEHUS THITMIHBIX ITPEICTaBUTEINEH
a30Tcojep KaluX COeTUHEHNH (MEeTUIIaMHHa,
[JIMLKHA, OSJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
0EIKOB; TIOSCHATH Ha NMpUMepax 3HaueHHe OeIIKOB
JUTSL OpTaHU3Ma YeJIOBeKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
MTO3HAHYS — HAOIFOIaTh ¥ ONKCHIBAThH
JIEMOHCTPALIMOHHBIN SKCIIEPUMEHT.
CaMOCTOATENBHO MJIAHUPOBATh U OCYIIECTBIATh
CBOIO [I03HABATEJIbHYIO ACSTENbHOCTD; IPUHUMATh
AaKTUBHOE y4acTHe B IPYNIOBOH yueOHOH
JESTeIbHOCTH

Hroro no pazgeny

3

Paznen 5. BbicokoMoJIeKyJISIpHBIE CO

eIUHEeHHNA

5.1

ITmacT™maccsl.
Kayuyxun.
Bonokna

POII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 knace
https://uchebnik.mo

Bnaners nzyyaeMbIMM XUMUYECKUMU MOHATHUSIMU:
PacKphIBaTh CMbICI U3YyYaeMbIX TTOHATUN U
MPUMEHSTH 3TH MOHATUSI IPU ONUCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BEIIECTB, /I 00BSICHEHHS OTJCIbHBIX (haKTOB U

BO3MOKHOCTb
MPUOOPECTH HABBIKU
CaMOCTOSITEIILHOTO
peleHus
TEOPETUYECKOUN
MPOOJIEMBI,
TCHEPUPOBaHUS U
odopmiteHUs
COOCTBEHHBIX HJICH,
YBOKUTEITHHOTO
OTHOIIICHUS K TyKHM
uaesM, opOopMIICHHBIM
B paboTax Ipyrux
HCclIefoBaTeIICH,
HaBBIK MTyOJIMIHOTO
BBICTYIUICHUS MEpe]]
ayIUTOPUEH,
apryMEHTHUPOBAHUS U
OTCTaMBaHUS CBOEU

TOYKHU 3pCHUA.
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s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

1ds=31937268,3590
9478

SIBJIEHUU.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JJIS
COCTaBJICHHSI CTPYKTYPHBIX (POPMYIT BEIIECTB U
YpaBHEHUH peakiuil NoIUMEPHU3aLUU U
TIOJIMKOHICHCAIIUH.

OnuceIBaTh COCTaB, CTPOSHNE, OCHOBHBIE CBOMCTBRA
Kay4IyKOB, HanOoJee pacIpoCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE

B Pa3UYHBIX OTpacisix. MICronb30BaTh €CTECTBEHHO-
Hay4JHBIC METOJIBI TO3HAHKS — HAOIOIATh 1
OIINChIBATh ILGMOHCTpaHHOHHLIP'I OKCIICPUMCHT

Hroro mo paznemy 2
OBIIEE KOJIMYECTBO

YACOB I1O 34
I[MPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE

11 KUJIACC
T KoJnyecTBo yacoB DJIeKTPOHHBIE OcHOBHbIE BH/BI 1eSITeJIbHOCTH o0ydyaomuxcss | /essTeIbHOCTh yUUTENS
Kontpo | Mpaktn | (uudpossbie) C Y4€TOM NporpamMmbl
Ne n/m | pa3gesioB u Tem Bcee
JbHBIE YyecKHue 06pa30BaTeJILHLI BOCIIUTAHHUSA IIKOJIbI
NporpaMMsl ro
pa6oTsl | padoThl | € PeCypChl
Paznen 1. TeopeTuyeckue OCHOBbI XUMHH
PackpbIBaTh CMBICIT U3y4aeMbIX MMOHATHH (BBISBIATh | -yCTAHOBJIICHHUE
WX XapaKTepHbIC MPU3HAKHN), YCTAHABIMBAThH X JIOBEPUTEITLHBIX
POIII 11 xnacc B3aHUMOCBSI3b. OTHOIICHUIN MEXTY
https://resh.edu.ru | PackpsiBaTh CMBICI TIepHoOanYeckoro 3akona . 1. MEeIarornIecKuM
CrpoeHue aToMOB. -
TeproanecKui [subject/29/11/ MeH ieneeBa U IEMOHCTPUPOBATH €TI0 PabOTHUKOM M
SaKF())H II; MOBHI 11 knacc CHUCTEMAaTHU3HUPYIONIYI0, OOBICHUTENHHYIO U 00yJarOIINMHUCH,
TepHomeckas https://uchebnik. | mporHocTHYeckyo GyHKIHH. CIIOCOOCTBYOLIMX
11 CHfTeMa 3 mos.ru/catalogue? | XapakTepr30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB MTO3UTHBHOMY
N aliases=lesson_te | XxuMHYECKUX 3JIEMEHTOB 1—4 MMEPHOIOB, UCTIOIB3YS BOCIIPHUSITHIO
semertos JI. 11 mplate,video_less | mousTus S-, p-, d-3I€KTPOHHBIE OPOUTAIIH, 00yJaroIUMHKCS
Merzeneesa T on,video&subject | sHepreTuuecKre YpOBHH. TpeboBaHuil U MPOCHO
program_ids=31 | O0BACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB e IarOruIecKoro
937268,35909478 | XUMHUUYECKHX DIIEMEHTOB U UX COSIUHEHUH 10 a0oTHHKA
p )
nepuoaaM u rpynmnam llepuoandeckoit cucremsi /1. TIPUBJICYCHUIO UX
. Meunneneesa BHUMAaHHS K
Crpoenue PacKphIBATH CMBICI H3yYaeMbIX TOHSTHIT (BbiesTs | OOCYKIaeMoii Ha ypoke
12 BEILIECTBA. 4 PO 11 kmace UX XapaKTePHbIE IPU3HAKU) U IPUMEHSTh 3TU uHpopMaluH,
' MHoroo6pa3ue https://resh.edu.ru | MOHATHS PU ONUCAHUHU COCTABA M CTPOCHHS aKTHBH3AINH
BEIIECTB [subject/29/11/ BELIECTB, /ISl OOBSICHEHUS OTIEIbHBIX (hAKTOB U HIO3HABATCIEHOU
MOIII 11 knace SIBJICHUH. ACATCIBHOCTH,
https://uchebnik. | OnpenensTs BUabI XUMHYECKOW CBS3U - 100y K1eHHe
mos.ru/catalogue? | (koBaJeHTHOI, HOHHOMN, METAJUTNYECKOH, 00y4aroIMXCst
X aliases=lesson_te | Bo{OpOJIHOIA) B COSAMHEHHSX; THIT KPHCTAIUIMYECKoil | COOIONATh Ha ypoKe
1.3 MMITHECKHC 6 1 1 mplate,video_less | pemérku KOHKPETHOTO BEIIECTBa. OOLICTIPHHSATEIC HOPMBI
PeaKiiu on,video&subject TIOBE/ICHHS], PABHIIA

program ids=31
037268,35909478

OHpelIe.IIS[TI) BAJICHTHOCTB M CTCIICHb OKHCIICHUA
XUMHYCCKHUX 3JIEMCHTOB B COCIUHCHUAX PA3JIMIHOTO
cocCTana.

HpOBO,Z[I/ITL BBIYMCJICHHUS C UCIIOJIb30BAHUEM INOHATUS

0OIIIEHHS CO
CTapIIUMK
(memarornaecKuMm
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«MaccoBas JIOJIs BEIIeCTBa B pacTBOpe». Bianeth
M3y4aeMbIMH XUMHUECKUMU

oHATHAMA. OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakiiuil OT pa3iIndHBIX (haKTOPOB.
Onpenensars XapakTep CMEIEHUS XUMHUIESCKOTO
paBHOBECHSI B 3aBHCHMOCTH OT BHEIITHETO
Bozneiictus (punItM Jle [larense).

CoCTaBIIATh YpaBHEHHSI PEAKIUI Pa3IMYHBIX THIIOB;
TIOJIHBIC U COKPAIIEHHBIC YPAaBHEHUS peaKIuit
MOHHOTO OOMEHA, YIYUTHIBAsI YCIOBHS, TIPUA KOTOPHIX
3TH peakUM UAYT 10 KOHIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC METO/IbI
TIO3HAHSI — TIPOBEICHUE, HAOIIOIEHUE U OTIMCaHUE
XUMHYECKOTO SKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIE U
nabopaTopHBIE ONBITH, IPAKTUYECKUE pabOThI): IO
OTIPECIICHHUIO CPEJIbl BOJHBIX PACTBOPOB BEIIECTB,
peakuuit HOHHOTO 0OMeHa, BIUSHHIO Pa3THIHBIX
(haKTOPOB HA CKOPOCTh PEAKITHIA.

CrnetoBaTh MpaBUIaM MOJIb30BAHUSI XUMHUUCCKON
MOCyZ0H ¥ Ta0OPaTOPHEIM 000pYIOBAHUEM.
[IpencraBisaTh pe3yabTaThl

XUMHUECKOT0 IKCIIEPUMEHTa B (hopMe 3aruCh
YpaBHEHUI1 COOTBETCTBYIOIINX PEAKIUI U JIETaTh
BBIBOJIBI HA X OCHOBE.

HpOBO):[I/ITL BBIYHCJICHUSA 110 YPpaBHCHUAM
XUMHUYCCKUX peaKHHﬁ, B TOM 4YHCIJIC
TEPMOXHMHYECKUE PACUETHI

Htoro no pazgeny

13

Pa3znen 2. Heopranuyeckasi XuMus

21

Meraminl

POIII 11 xmacc
https://resh.edu.ru
[subject/29/11/
MDIII 11 ximace
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te

PackprIBaTh CMBICIT H3y4aeMBIX TTOHITHH (BBIICIIATD
WX XapaKTepHbIE MPU3HAKH) U IPUMEHSTh 3TH
TIOHATUS IPU ONMCAHUHU COCTaBa U CTPOSHHUS
BEIIECTB, /I 00BSICHEHHS OTJCIbHBIX ()aKTOB H
SIBIICHUM.

OOBACHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB — METAJIOB U UX COEINHEHUH C

paboTHUKaMK) U
CBEPCTHUKAMU
(oOyuarormmmmcs),
MIPUHIIUTIEI YIeOHON
JTUCTIUILTAHBI U
CaMOOpTaHH3AIINH;

- IPUBJICYCHHE
BHUMAaHUS
00yJaroIIXCs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha ypOKax
SIBJICHUM, OpraHU3alusl
nX paboTHI C
MOJIy4aeMOU Ha ypoKe
COLIMAJIBHO 3HAUUMOU
nHpOpMaLuen —
VHUIINHPOBAHHE €€
00Cy)IeHMS,
BBICKa3bIBAaHUS
00yJaIOIIMHUCS
CBOETO MHEHHUS TI0 €€
MOBO/TY, BHIPAOOTKH
CBOETro K HEl
OTHOIIICHUS;

- UCTIOJIb30BaHKe
BOCITUTATEIIbHBIX
BO3MOKHOCTEH

coJiep KaHusI
y4eOHOTO IpeMeTa
4yepe3 1eMOHCTPAIHIO
00yJaronmMcst
MIPUMEPOB
OTBETCTBEHHOTO,
IPaxJIaHCKOTO
MOBEICHUS,
MIPOSIBJICHUS
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mplate,video less
on,video&subject

program_ids=31
937268,35909478

y4€TOM CTPOCHUS UX aTOMOB U MOJOKEHHUS B
Ilepuoanueckoil cucTeMe XUMHUYECKUX JIEMEHTOB /1.
N. Menneneena.

XapakTepru30BaTh (OMHICHIBATE) OOITNE XUMHICCKHE
CBOICTBa METAJJIOB, MX BaXKHEUIIINX COCIUHEHUH,
MOATBEPKIAsl TO OIUCAHUE IPUMEPAMU YPAaBHEHUI
COOTBETCTBYIOILNX XUMHUYECKHUX PEAKLUI;
MIPUMEHECHUE METAIOB B Pa3JIMYHBIX 00JIACTAX, a
TaK)Ke HUCIOJIb30BAHUE UX JUISI CO3/IaHUS
COBPEMEHHBIX MaTEPUaIOB U TEXHOJOTUH.
OnuceIBaTh CIIOCOOBI 3alUTHl METAJUIOB OT
KOppo3un. PackpeIBaTh CyIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHHS AJIEKTPOHHOTO OaTaHCa 3TUX PEAKITHi.
IIpoBoUTE peakiiuu, OATBEPKAAIOIIIHE
XapaKTEPHBIE CBOMCTBA N3y4aeMbIX BEIIECTB,
paclo3HaBaTh ONBITHBIM NYTEM HOHBI METAJLIOB,
MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIEC METOIBI
TTO3HAHWSI — IPOBENICHUE, HAOIIO/IEHUE U OTIMCaHUE
XUMHYECKOT0 IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
7abopaTopHBIE ONBITH, IPAKTUIECKUE PAOOTHI).
[IpencraBisaTh pe3yiabTaThl XUMUYECKOTO
JKCIIEPUMEHTA B JOpMeE 3aIMCH YPaBHEHUN
COOTBETCTBYIOIIUX PEAKITUI U JIeIaTh BBIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUiiaM MOJIb30BAHUS XUMUYECKOU
MOCy10H 1 1a00paTOPHBIM 000PY/TIOBAHHEM.
IIpoBOINUTE BEIYHMCIICHUS 110 YPAaBHEHUSIM
XUMUYECKUX peakiuil. CaMOCTOSTENbHO
IJTAHUPOBATH U OCYILIECTBIIATH CBOIO
MTO3HABATEILHYIO

JIeSTEIbHOCTD; MPUHUMATh AKTUBHOE y4acTUE B
IpyNoBoi yueOHOW AeATEIBHOCTH

2.2

Hemetannsl

2.3

CBs3b

PDOIII 11 xmace
https://resh.edu.ru

[subject/29/11/

PaCKpLIBaTL CMBICJT U3Yy1aCMbIX TOHSATHHI (BLI,I[CJ'ISITB
HX XapaKTCPHBIC HpI/I3HaKI/I) 1 IPpUMCHATH 3THU
TIOHATHA IPHU OITMCAHUHN COCTaBa U CTPOCHUSA

YEIIOBEKOIIO0US
O0OPOCEPICUHOCTH,
gepe3 moaoop
COOTBETCTBYIOILIHX
TEKCTOB JJISl YTCHUS,
3a1a4 IS pelIeHUs,
MPOOJIEMHBIX CHTYaIHiA
111 00CYKIeHHUS B
KJacce;

- IpUMEHEHHUE Ha ypOKe
WHTEPAaKTUBHBIX (popMm
paboThI €
00yJaIOIIIMHUCS:
MHTEIUIEKTYAJIBHBIX TP,
CTUMYJIHPYIOLIHX
MO3HABATENHHYIO
MOTHBAIHIO
00yYarOIIUXCS;
JUCKYCCUH,

KOTOpBIE JIAl0T
00yJaroImMcst
BO3MOKHOCTb
PUOOPECTH OITBIT
BEJICHHS
KOHCTPYKTHBHOTO
Jianora; rpynmnoBon
paboThI win

paboTHI B apax,
KOTOpbIE y4ar
KOMaHJHOH paboTe u
B3aMMOJEHCTBUIO C
JIPYTUMH JICTHMH;

- BKJIIOYEHHUE B YPOK
UTPOBBIX MPOLIEAYP,
KOTOPBIE TOMOTAIOT
MoJIepKaTh
MOTHUBAIIHIO
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HEOPTaHUYECKUX U
OpTaHUYECKUX
BEIECTB

MDOII 11 xmace
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31

937268,35909478

BEIIECTB, 11 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJIEHUU.

OOBAICHATE 00ITHE 3aKOHOMEPHOCTH B N3MCHEHUH
CBOMCTB HEMETAJJIOB U UX COCTMHEHUN C YUETOM
CTPOEHMSI X aTOMOB U TOJI0KEHHUS B

Ilepuoanueckoil cucTeMe XUMHUYECKUX 3J1eMeHTOB /1.

. Menneneena.

XapakTepru3oBaTh (OMHUCHIBATH) OOIIHE XUMHUECKUE
CBOMCTBA HEMETAJLIOB, X BaXKHEHUILINX COCIMHCHUM,
MOATBEPKIAsl TO OIMUCAHUE MPUMEPaMU YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUH.
XapakTepu30BaTh BIUSHNUE HEMETAILIOB U HX
COEIMHEHUI Ha KUBbIE OPTaHU3Mbl; ONIUCHIBATh
MIPUMEHEHHUE B Pa3IUYHBIX 00JIACTSAX MPAKTHIECKOM
JIeATCILHOCTH YCIOBCKA.

IToaTBepaTh CylIECTBOBAaHUE TEHETUUECKOU CBSA3U
MEKy HEOPraHUYECKUMHU BEECTBAMHU € TOMOLIBIO
YpaBHEHHUI COOTBETCTBYIOIINX XUMHUIECKUX
peaxuuii.

PackpbIBaTh CyIIHOCTH OKUCIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHHSI AJICKTPOHHOTO OalaHca 3TUX PEaKIUi.
[IpoBoauTh peakuuuy, NOATBEPKAAIOIINE
XapaKTEpHbIE CBOMCTBA N3y4aeMbIX BEIIECTB,
pacIio3HaBaTh OMBITHBIM ITyTEM aHUOHBI,
MPUCYTCTBYIOITUE B BOJHBIX PACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
MO03HAHMS — MPOBEICHUE, HAOJIIOJICHUE U OIMCAaHUE
XUMHYIECKOTO IKCIIEPUMEHTA (IEMOHCTPAITMOHHBIC U
71a0opaTopHBIE ONBITHI, IPAKTUUYECKUE PAOOTHI).
[IpencraBisaTh pe3yiabTaThl XUMUYECKOTO
JKCIIEPUMEHTa B JOpPME 3aIMCH YPaBHEHUI
COOTBETCTBYIOIIUX PEAKIUM U JIeiaTh BHIBOJBI HA UX
OCHOBE.

CrenoBaTh IpaBWiIaM IMOJIB30BAHUS XUMHUIECKON
MIOCYI0# 1 1Ta0OpaTOPHEIM 000PYIOBAHUEM.
IIpoBOAUTH BHIYUCIIEHUS 110 YPABHEHUSM

00yJaroNMXCcs K
MOJTyYCHUIO 3HAHMIA,
HaJI2)KHUBaHUFO
MO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOLIEHUH B

KJlacce, MOMOTaoT
YCTaHOBJICHUIO
JOOPOXKENATSIILHOM
aTMochepsl BO BpeMst
YPOKa;

- opranuszanus medcTsa
MOTHBUPOBAHHBIX H
3pYIUPOBAHHBIX
00yJaroIUXCs HaJl UX
HEYCIICBAIOIUMHU
OJTHOKJIACCHUKAMH,
JArOIIETO UM COLUANTBHO
3HAYUMBIHN OIIBIT
COTPYJHUYCCTBA U
B3aWMHOM MMOMOIIIH;

- HHUIIHUPOBAHUE U
MOJIICPIKKA
HCCIIEI0BATENBbCKOM
JESTeILHOCTH
00yJaronuxcs B paMKax
peanusaiuyd UMU
WHINBUAYAIbHBIX U
TPYIITOBBIX
HCCIIEIOBATEIHCKUX
MPOEKTOB, YTO JACT
00yYarOIMUMCSI
BO3MOXKHOCTb
MPHOOPECTH HABBIKU
CaMOCTOSITEILHOIO
pelIeHus
TEOPETHUUECKOU
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XUMHUYECKUX PEaKIuil.

CaMOCTOATENBbHO MIIaHUPOBATH U OCYILIECTBISATh
CBOIO [I03HABATEIIBHYIO 1EATEIbHOCTD; IPUHIMATh
AKTUBHOE yYacTHe B TPYNIIOBOH yaeOHOU
JIeSITENIbHOCTH

npoOIeMBL,
TCHEPUPOBAHUS U
ohopMITeHHUS
COOCTBEHHBIX HJEH,
YBKUTEIBHOTO

Uroro no pazneny 17 OTHOLICHHUA K 1yKHM
Pazgen 3. Xumus ¥ sKu3Hb HACAM, OOPMICHHEIM B
pabotax apyrux
PackpeiBaTh pONb XUMHM B PEIICHHH YHEPreTUYECKHX, o
HCCIEeN0BATENEN, HABBIK
CBHIPBEBBIX M OKOJOTMYECKHX IIPOOJIEM UEIOBEYECTBA,
My OJIMIHOTO
OIIUCHIBATh OCHOBHBIE HalpaBIICHUS pasBUTHA
XMMHUYECKOI HAyKH M TEXHOJIOTHH. BBICTYHHGH?H nepen
IlpuMmenats mpaBuia  Oe3omacHoro obpamenus ¢ | AYAUTOpHCH,
POIII 11 xnace BEIIECTBAMM, HCIOJb3yEeMBIMH B IIOBCEJHEBHOI >ku3HH, | APTYMCHTHPOBAHMA U
https://resh.edu.ru NpaBuia MOBEACHUS B LEIAX COEPENKEHHs 3M0POBbi M | OTCTaWBaHUA CBOEH
/ b.' t/29/. 11 /' OKpYXKaloIe IPUPOJHOM  Cpelsl; INOHMMATh BPEXN | ToykH 3peHHsI.
subjec (omacHOCTb) BO3IEWCTBUSL Ha  JKHUBBIE  OpPTaHU3MBI
MOSII 11 KI1acc ONpEIENEHHbIX  BEIIECTB CMbIc  nokaszatens IJIK,
https://uchebnik. MOSAICHATE HAa TPUMEpax CHOCOOBl  YMEHBINCHHS |
3.1 D — 4 mos.ru/catalogue? | npenoTBpalieHus UX BPeJHOIO BO3AEHCTBUS.
' aliases=lesson te | AHanmM3UpoBaTH U KPUTUYECKH OLCHUBATH HMH(YOPMALHIO,
mplate,video less | CBA3aHHYIO ¢ XUMHYCCKHUMH IMPOLECCaMU U UX BIUSHHEM
on,video&subject | Ha COCTOSHIE OKPYKAFOLICH CPE/IBbI.
program ids=31 Hcnonb3oBaTh NOJNy4YeHHBbIE 3HAHMS W IPEACTABICHUS O
937268 35909478 chepax  JEATENBHOCTH, CBSI3aHHBIX C HAyKOW W
' COBPEMEHHBIMH  TEXHOJOTHSIMH, KaK OCHOBY  JIJIs
OpHEHTAINH B BBIOOpE cBoei Oymymeit
npo(eCCHOHANBHOM JESITEIbHOCTH.
[MpunuMare  y4yactHe B OOCYXAEHHH  mpoOiieM
XMMHYECKOH W JKOJIOTMYECKOM  HarpaBJIEeHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3WIMIO MO IpodiemMe H
IIpeAsIaraTh BO3MOXHBIE IYTH €€ pelIeHHs
Hroro mo paznmeny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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IHoypouHoe miianupoBanme, 10 kiaacc

Ne KoanuecTBO Yyacos Jara DJ1eKTpOHHbBIE HU(POBBIE Mpumeuan
Tema ypoka

n/n Becero | KP P Iaa oOpa3oBaTesibHbIE pecypchl ue

Dakr
H
Boansrit 1 yeTBepTH
nHCTpyKTax 1o Th. VYpoxk "[Ipenmer opranmdecKou
IIpenmeTt xuMuu. Teopust XUMHUYECKOTO /o

1 OpraHUYECKOU 1 CTPOCHUS OPTaHUYCCKUX
XUMUH, ¢ Bemects" (POI)
BO3HMKHOBEHHUE, https://resh.edu.ru/subject/lesson/
pasBUTHE U 6149/start/170388/
3HAYCHUE

Ypoxk "Teopust ctpoeHwst
Teopust crpoeHust OpPTaHMYECKUX COCTMHEHUH A.
OpraHUYECKUX M. bytneposa. 'omonorus u

2 coequHeHn A. M. 1 nzomepus. Buast uzomepun"
Bytnepoga, e (M3II)

OCHOBHBIC https://uchebnik.mos.ru/material

HOJIOKEHHS view/atomic_objects/11849349?
menuReferrer=catalogue

IIpencrasnenue o

KJIaCCU(UKAITII

OpraHUYECKUX Buneo "Knaccudukarus

BEILIECTB. OpTraHUYECKUX COSTUHEHUI"

3 Homenkiatypa 1 (MDII)

(cucTemMaTHUeCKas) https://uchebnik.mos.ru/material

Y TPUBHUAJIbHBIE view/atomic objects/11849373?

Ha3BaHUsI menuReferrer=catalogue

OpPTaHHYECKUX

BEIIECTB

AJKaHBI: COCTaB U VYpok "[Ipeaensusbie yriesoast - | CKP

4 CTPOEHHE, 1 ankansl" (POLL)
TOMOJIOTHYECKHUH https://resh.edu.ru/subject/lesson/
pan 6151/start/149993/

Ypok "AInKaHbI: CTpOEHHE,
MeraH 1 3TaH — HOMEHKIIaTypa, U30MEPHUS,
NpocTenine ¢usnyeckue coricTra" (MOIII)

5 1 ) . .
Npe/ICTABUTEIH https://uchebnik.mos.ru/material
QJIKaHOB view/atomic_objects/9761017?m

enuReferrer=catalogue
AJIKEHDL COCTAR I Ypoxk "H?Hpe):[eJ'ILHLIe YIJIEBOBI

6 erpoenme, 1 - ankens!" (POILI) _

cBOfCTRA https://resh.edu.ru/subject/lesson/
5412/start/212563/

OTHeH U Ypox "ANKeHBI: XUMHUIECKUE

MIPOIMJIEH — cpoiictBa" (MOLH)

7 MpocTeiiIme 1 https://uchebnik.mos.ru/material
MPEICTaBUTETH view/atomic_objects/9766622?m
QJIKECHOB enuReferrer=catalogue
Ipaxmuueckas Bugeo "B3zanmonencTBue

8 1 1 o “n
paboma Ne 1. 9THJICHA ¢ OpOMHOW BOJIOH
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[Tonyuenue (MDIII)

ITUIICHA U https://uchebnik.mos.ru/material

U3yYeHHEe ero view/atomic_objects/7712784?m

CBOMCTB enuReferrer=catalogue

AJTKaTHeHEI. 2 4eTBEpPTH
byranuen-1,3 n VYpok "Ankaguens!" (MOI)

9 METHIOyTaAueH- https://uchebnik.mos.ru/material
1,3. TTonyuenue view/atomic_objects/9819470?m
CHHTETHYECKOTO enuReferrer=catalogue
Kay4yKa U Pe3UHBI
AIKUHBL: COCTaB U
0COOCHHOCTH Vpok " AIKUHBIL: CITOCOOBI
CTPOCHU, MOTyYeHUs ¥ TpUMeHeHne"

10 TOMOJIOTUYECKUN (MDIII)
psin. AleTHICH — https://uchebnik.mos.ru/material
MPOCTEHIIIN I view/atomic_objects/9819506?m
Npe/ICTABUTEb enuReferrer=catalogue
AJIKNHOB

Ypoxk "Beraucnenus mo

XUMHUYCCKUM YPAaBHCHHUAM

KOJIMYeCTBa, 00bEMA, MaCChI
Beruucnenus mo

BEIIECTBA 10 KOJIMYECTRY,
YPaBHEHHUIO N

11 . 00BEMyY, Macce pearcHTOB WITH

XUMHYECKOH "
poxyKToB peakiuu” (MOILI)

peakiuu POILYKTOB pez )
https://uchebnik.mos.ru/material
view/atomic_objects/8863808?m
enuReferrer=catalogue

ApeHbl: OSH30I1 U Ypox "ApeHsl (apoMaTHIECKHE

1o | Tomyor. yraesoast" (POLL) _
TOKCHYHOCTH https://resh.edu.ru/subject/lesson/
apeHoB 4775/start/150494/
I'enernueckas VYpok "['eneTndeckas CBs3b
CBSI3b MEXY Kaccamu

13 | YTJICBOZIOPOTIOB, yrneBozlopoz[o_B" (MBI _
MPUHAICKAIHX K https://uchebnik.mos.ru/material
Pa3IUIHBIM view/atomic_objects/11849611?
KJjlaccam menuReferrer=catalogue
IIpuponnsie
HMCTOYHUKHU "

. VYpok "lIpupoaHbie HCTOUHUKHU U
YTJIEBOJOPOJIOB: "
IpHpOMEED ras nepepadoTKa yrieBo0poI0B
14 ngn HBIC (PII)
He (bfmme S https://resh.edu.ru/subject/lesson/
’ 6148/start/170461/
He(Th ¥ MPOTYKTHI
e€ nmepepaboTKU
Hprpossre VYpoxk "[IpupoaHble HCTOUHUKH
HCTOHHMKH YTIIEBOIOPOJIOB: IPUPOIHBIN Ta3
15 |memposon: e, o’ (VDI
PHPOL https://uchebnik.mos.ru/material
MOy THBIE

He(TAHBIC Ta3bl,
He(DTh U MPOTYKTHI

view/atomic objects/8481541?m
enuReferrer=catalogue

32



https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6148/start/170461/
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e mepepaboTKu

Ypok "O6obmieHue n
CHUCTEMATH3aIUs 3HAHUIT 110 TeMe

Ronmponvnas " YrieBogoponsr"" (ML)
16 | paboma Ne 1. ] ‘ .
VI ICBOLODOLLL https://uchebnik.mos.ru/material
AOPOZIBL. view/atomic_objects/7665393?m
enuReferrer=catalogue
[IpenenbHbIC Vpok "OJIHOATOMHBIC 3 yeTBepTH
OJIHOATOMHEIE "
17 | crmprsi: MeTamon 1 MPEAETbHBIE CITUPTHI _(PBH_I)
Srato ) https://resh.edu.ru/subject/lesson/
) 4769/start/150550/
Bopopoanas cBs3b
MHOFOATOMHbE VYpok "MHoroaroMHbIe CIUpPTH"
CIIUPTHI: (ML)
18 amﬁenrﬁnxonnn https://uchebnik.mos.ru/material
view/atomic_objects/7488843?m
TJIALIEPUH Z
enuReferrer=catalogue
@DeHO: CTPOCHUE
MOJIEKYJIBI, VYpok "deHonsl u
19 ¢duznueckue u apoMaTHYecKHe anpT_m" (PDII)
XUMUYECKHE https://resh.edu.ru/subject/lesson/
CBOIICTBA, 5727/start/150577/
MIPHMEHEHHUE
AJBIEeTuabL; VYpok "Anpaeruapl 1 KETOHbI"
20 dbopManbIerus u (PBII)
aleTanbIeruil. https://resh.edu.ru/subject/lesson/
AneToH 4776/start/150604/
VYpox "O1HOOCHOBHBIE
OIHOOCHOBHEIE
npeienbHbIE KApOOHOBBIC
NpeaeabHbIE
KApGOHOBBIC KUCJIOTBL. PU3HYECKUE U
21 xuMmudeckue cporictra" (MOII)
KHACJIOTEL: ) . .
MVPABLIIAS 1T https://uchebnik.mos.ru/material
yp view/atomic_objects/118494527?
YKCyCHas —
menuReferrer=catalogue
Ypok "YKCycHast KHCIIOTa Kak
Ipaxmuueckas MPEJICTAaBUTEIb TPEACIIbHBIX
29 paboma No 2. kapOoHoBbIX kucioT" (ML)
CsoiicTBa pacTBopa https://uchebnik.mos.ru/material
YKCYCHOM KHUCIIOTBI view/atomic_objects/7526880?m
enuReferrer=catalogue
CreapuHoBas u Ypok "KapOoHOBBIE KHCTIOTHI:
OJIEMHOBAs YKCyCHasi, OJISHHOBAs,
KHCJIOTBL, KaK CTeapuHOBasl, AMUHOYKCyCHas"
23 | mpencraBuTENN (MDII)
BBICIIIHX https://uchebnik.mos.ru/material
KapOOHOBBIX view/atomic objects/8481602?m
KHUCJIOT enuReferrer=catalogue
Mpbuta Kak conu Ypox "Bricmie kapOOHOBEIE
BBICITTHX KkucIoTeL. Mpia" (MOII)
24 | xapOOHOBBIX https://uchebnik.mos.ru/material
KHCIIOT, MX view/atomic_objects/7526876?m

MOJoIIee JeUCTBHUE

enuReferrer=catalogue
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CroxHable 23pupbl
KaK IIPOU3BOJIHEIE

VYpox "Croxsbie 23QUpHI 1
xupsl" (MOIII)

25 | kapOOHOBEIX https://uchebnik.mos.ru/material
kucioT. ['mapomnus view/atomic_objects/7526883?m
CIIOXHBIX 3(HPOB enuReferrer=catalogue
Kupsl: tuaponus, VYpoxk "Kupsl. Moromiue

o | TPMMeHEHHC, cpeactra” (POIII)
Ouonoruyeckas https://resh.edu.ru/subject/lesson/
POJIb KHUPOB 5952/start/150631/

VTrneBoasl: cOCTaB,
KJaccu(uKaIms. VYpok "YrneBoasl. [moko3a.
Baxueiimme Omurocaxapunsl. Caxaposa'
27 | mpeacTaBUTEIIH: (PBII)
IIIIOK03a, https://resh.edu.ru/subject/lesson/
dpyxTo3a, 6150/start/150687/
caxaposa
Kpaxman n 4 yeTBepPTH
og | LEITION03a KaK
MIPUPOIHBIE "
TOTIMEpEI Ypoxk "[lonucaxapuasl, Kpaxmai,
nemtonosa” (POIL)
Konmponvhas https://resh.edu.ru/subject/lesson/
paboma N2 2. 5413/start/150714/

29 | Kucnopomconepxa
II1E OpPraHMYECKUE
COCIUHECHUS

Ypok "AMHUHBI, aHUIHVH:
) CTpOEHHE, CBOMCTBA, TIOJIYUCHHE,

30 ﬁ?TI/;I}JIII;MHH u npumMeHeHue" _(MBI_H) _
J— thps://uch_ebnlk:mos.ru/materlal

view/atomic_objects/7575892?m
enuReferrer=catalogue
AMUHOKHCIIOTHI
Kax amoTepHbic Ypok "AmuHOkHCIOTHL. benku"
OpraHUYEeCKHUE (POILI)

31 | coenuHeHHs, UX . .

BHONOMIECKOe https://resh.edu.ru/subject/lesson/
4743/start/150742/

3HAYCHHE.

IlenTuaer

benku kak Ypoxk "benku" (M)

3o | MPMpOAHBIE https://uchebnik.mos.ru/material
BBICOKOMOJIEKYJISIP view/atomic_objects/10325359?
HbIE COCJIMHCHUS menuReferrer=catalogue

Ypok "OCHOBHbIE TOHATHUS
OCHOBHBIE TTOHSITHS XUMHHU BBICOKOMOJICKYJISAPHBIX

33 | Xumun coenuueHwit" (MOILL)
BBICOKOMOJIEKYJISIP https://uchebnik.mos.ru/material
HBIX COETUHEHHI view/atomic_objects/11849570?

menuReferrer=catalogue
OCHOBHBIC METOIBI Ypok "HarypaJbHbIH KayqyK.
34 | cuHTESA CHHTeTHYECKHE KayuyKu'"

BBICOKOMOJIEKYJISIP
HBIX COSIMHEHHUH.

(PDIII)
https://resh.edu.ru/subject/lesson/
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IInmactmaccsr,
Kay4JyKH, BOJIOKHA

6152/start/150850/

OBILIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME
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https://resh.edu.ru/subject/lesson/6152/start/150850/

I[HoypouHoe miianupoBanme, 11 kiaacc

KoanuecTBo IIpumeuyanue

Ne Tenta vboKa 4ACOB Hara DeKTpoHHbIE HH(POBBIE

n/n yp B o0pa3oBaTesbHbIE PecypcChl

cero
KP | IIP | [lnan | Pakr
Boansbrit . 1 yeTBepTH
HHC;I cras 1o TB Ypok "XUMHUECKUI 3TIEMEHT. erbep
XHMEzeCKHI?I ' Hyxmunel. M3oTomel. 3aKoHBI
COXpaHEHHs MacChl U SHEPTUHU B
1 3JIEMEHT. ATOM. 1 "
OnexTpoHHas xai” (POLL)
- q)g; ALSE https://resh.edu.ru/subject/lesson
ypatt /6479/start/150989/
aTOMOB
ITepuonnueckuit
3aKOH U .
Ypoxk "llepuoanueckuii 3aKoH
ITepunonnueckas M
cHCTeMa . Y. Menneneena.
N — Ilepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB /1. 1.
2 snemenTtoB /1. U. 1 "
MeHteneepd. Hx Mengeneera" (MOIII)
CB%EC ’ https://uchebnik.mos.ru/material
COBDEMEHHO view/atomic_objects/8575396?
PEME menuReferrer=catalogue
Teopuel CTPOCHHUS
ATOMOB
3aKOHOMEPHOCTH
M3MCHEHH CBOHCTB Ypok "3akoHOMEpHOCTH
XUMHUYCCKUX P o P
37IEMEHTOB H HX NU3MCHCHHA CBOUCTB aTOMOB
COCIHMECHII o XUMHUYECCKHUX DJICMCHTOB U UX
- ﬁHaM " COCTMHCHHI Ha OCHOBE

3 HI; yHO av. 3HAUCHIC 1 IIOJIOXKEHUS B IEPUOAUYECKON
nepnoﬂnq.ecxoro cucreme /1. 1. MenaeneeBa u
3aIE)OHaH U CUCTEMBI crpoerni atoma” (ML)
——— https://uchebnik.mos.ru/material
semenTos JLU view/atomic_objects/8682977?

" menuReferrer=catalogue
MeHneneena B
Pa3BUTUN HAYKH
CrtpoeHue BemecTBa. Ypok "Ob6obmienne n
Xumuueckas CBs3b, CHCTEMAaTH3alMs 3HAHUH 110
€€ BUIbL, teme "CTpoeHue aroma.

4 MEXaHU3MBI 1 Crpoenne Bemectsa"" (MOIL)
obpazoBaHus https://uchebnik.mos.ru/material
KOBAJIEHTHOMH CBSI3U. view/atomic _objects/76514507?
BoopoiHast CBsi3b menuReferrer=catalogue
BanenTHOCTS.

DIIEKTPOOTPHUIIATEITH
HOCTE P CTZEGI]:IIL Ypok "BaneHtHOCTh 1
OKI/ICJ'I.GHPISI BaJICHTHBIE BO3MOKHOCTH

5 BerwecTsa ’ 1 aroma" (POIII)

MO?GK DO 1 https://resh.edu.ru/subject/lesson
YIAP /6332/start/151021/

HEMOJIEKYJIIPHOTO

CTPOCHHS
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ITonsarue o

TUCTIEPCHBIX
crcTemax. Ypoxk "JlucnepcHsle cucTeMBbI"
Hctunneie n (PIIN)
6 ggg:;;i?le https://resh.edu.ru/subject/lesson
14939/start/151134/
MaccoBas jgoJist
BEIICCTBA B
pacTBope
E:;Z;g:?;;fﬂ " Ypok " Knaccntbnxalfm
HEOPraAHHMYSCKHIX XUMHYECKHX PeaKiuii B
o HEOPTaHWYECKON U
7 ;Ziigﬁzle{?;a CBASE opraamdeckoit xumun" (MOIII)
HEOprAHHIECKIX htt_ps://uchebn|k.mos.ru/mater|al
S view/lesson_templates/195376
’ 0?menuReferrer=catalogue
Pa3IUYHBIX KIaCCOB
Knaccuduxarus
XUMHYECKAX
peakiuii B
HEOPraHUYECKOU U
iﬁﬁ;;?:}fg: Ypok "Kﬂaccnq)uxauvm
8 COXAHCHHS MACCHI XUMHUYECKUX peaKuHH’_' (POLLD)
BEIIECTE: 3AKOH https://resh.edu.ru/subject/lesson
’ 14938/start/151107/
COXpaHEHUS U
TIpeBpaIeHAS
DHEPTUH IIPH
XUMHYECKAX
peaKnusIx
Ypox "ObpaTumMocTb peakuuii. 2 4eTBepTh
CKOpOCTh peakiuu. XHUMHUYECKOE PABHOBECHE U €0
OOpatumbie CMeEIIEHHE IO JeHiCTBHEM
9 peaknuu. BHewHUX ¢axTopos." (MOLI)
XuMuueckoe https://uchebnik.mos.ru/material
paBHOBecHE view/atomic_objects/7633333?
menuReferrer=catalogue
Ipaxmuueckas Ypok "'omorenssie u
patoma Mo 1. TETEPOrCHHBIE PEAKLIHH.
Brusiaue paznuaHbix CKopocTh peakuui, ee
3aBUCHMOCTH OT Pa3IHuHBIX
10 (akTOpOB Ha (baxropos" (MOIII)
iiiapnotfijoﬁ htt_ps://uchepnik.r_nos.ru/material
peakiuu view/atomic_objects/7634509?
menuReferrer=catalogue
DIEeKTPOIUTHICCKAS
ﬁi(;{c;;iagm' Ypox "'uaponn3 opraHmgecKux
Y HEOPTaHWYECKUX
11 BOZIOPOTOM coequnenuii” (POLII)

rokazatene (pH)
pactBopa. Peakiun
HMOHHOTO OOMEeHa.
I'maponuz

https://resh.edu.ru/subject/lesson
/5912/start/92791/
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OpraHUYECKUX U
HEOPTaHUIECKUX
BEILIECTB

OKHCIIATETHHO-
BOCCTAHOBUTENbHBIE
peaxkuuu. [Tonstue

Ypok "OKUCIHTETHHO -
BOCCTAHOBUTEILHBIC PEAKIINU B

12 06 SIEKTPOTTH3E MIPUPOJIC, TPOU3BOJICTBEHHBIX
pacruiaBoB U Tiporieccax 1
PACTBOPOB coreii KU3HEACSITETHHOCTH
opranuszmoB" (MOII)
Konmponenas https://uchebnik.mos.ru/material
13 padoma e 1. view/atomic objects/7775364?
Teoperuueckue menuReferrer=catalogue
OCHOBBI XMHH
Meramibl, ux 3 yeTBepThH
TIOJIOKEHHUE B
ITepuoauueckoit
cucreMe Ypok "OObmias xapakTepucTuKa
XUMHYECKUX ¥ CTIOCOOBI TTOTy9IeHUS
14 anementos [. U. metayuioB" (POILI)
Memnneneesa u https://resh.edu.ru/subject/lesson
0COOEHHOCTH [3493/start/151213/
CTPOCHHMSI AaTOMOB.
OOmue gusnveckue
CBOMCTBa METAJJIOB
CrinaBbl METAILIOB. VYpok "CrunaBsl MeTaioB"
15 DIEKTPOXUMHUYECKH (PBILI)
f psi HanPSHKEHU I https://resh.edu.ru/subject/lesson
METAJIOB /4961 /start/151293/
Ypok "O0m1Me XuMHYECKUE
Xumudeckue CBOWCTBa METAIIOB: PEAKIIUU C
CBOWCTBa HEMeTaIlJIaMH, KACIOTaMH,
BAKHEHUIINX COJISIMU. DJIEKTPOXUMHYECKUI
16 METaJIJIOB (HaTpuil, PAA HaIlpsKEHUM MeTasioB"
KaJIMii, KaJIbLIUH, (MDI)
MAarHu#, aIFOMUAHHIA) https://uchebnik.mos.ru/material
U UX COCOUHEHUN view/atomic_objects/8742450?
menuReferrer=catalogue
X UMIHECKHIE Ypok "Mens. Lunk. Turan.
N Xpowm. Kenezo. Hukens.
17 ;Z(;T/ICEIBZXXPOMa’ ITmatura" (POII)
O —— https://resh.edu.ru/subject/lesson
/3534/start/151266/
Ypok "Mens. Lunk. Turan.
menqecxne Xpom" (M3II)
18 ;?e?zz?; E:HKa’ https://uchebnik.mos.ru/material
S —— view/atomic_objects/8481691?
menuReferrer=catalogue
Ilpaxmuueckas Ypoxk "OO0mre cBoiicTBa
paboma Ne 2. MeTauioB" (MOL)
19 Pemenne https://uchebnik.mos.ru/material
9KCIIEPUMEHTATBHBIX view/atomic_objects/10930590

3aga4d 110 TCMEC

?menuReferrer=catalogue
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«MeTamasi»"

Hemeramnel, ux
MOJIOXKCHUE B

Ypok "O030p HEMETAIIIOB.

Hepronueckoi CBolicTBa U MpUMEHEHHE
cuereme Ba)KHEHIITNX HEMETAJIIOB"

20 XUMUYECKUX (PDILI)
ﬁgﬁ:ﬁ;ﬁl‘nﬂ' https://resh.edu.ru/subject/lesson

/5939/start/151320/
0COOEHHOCTH
CTPOCHHMSI aTOMOB
dusnueckue
IC{IZ;IZCT;?I?IOB‘ Ypok "Xumudeckue cBoMCTBa
Antotpoms HeMeTaJIoB" (_MBH_[) _

21 HeMeTaIoB (Ha htt_ps://uchepn|k.mos.ru/mater|al

HpUMEpE KHCTIOpOia view/atomic_objects/7727262?
’ menuReferrer=catalogue

cepsl, hocdopa u

YTIEpoa)

XuMH4eckue VYpox "T'anorens" (ML)

29 CBOJCTBA I'aJIOT€HOB, https://uchebnik.mos.ru/material
Cephl U X view/atomic_objects/10835229
COEIUHECHMIA ?menuReferrer=catalogue

Ypok "DneMeHThl NOArPYIIbL
XI/II\EI/I‘IGCKI/IC asora" (MOIII)
23 CBOHCTEA a30Ta, https://uchebnik.mos.ru/material
S’::;Ig;ili;x view/atomic_objects/10718237
?menuReferrer=catalogue
Ypok "Coenunenus yraepona"
XHI\EH‘I@CKHG (MDIII)
24 Ii;gﬁi;f:g?fp ona, https://uchebnik.mos.ru/material
F——— view/atomic_objects/10400145
?menuReferrer=catalogue
VYpox "O630p HEMETAILIOB.
TpmeneHue CBOI‘/'ICIBa Y TIpUMEHEHHE
Ny BaXHEHITUX HEMETAIIJIOB"
o oI
F—— htt_ps://uchepn|k.r_nos.ru/mater|al
view/atomic_objects/7527480?
menuReferrer=catalogue
O06o0061IeHNE U
CHCTEMaTU3aIUs
iﬁ:ﬁ;ﬁﬁre Ypok "Hemeramtsr. O0mas
BAIMHCICHMS. 11O xapaKTepMCTI/I_Ka" (MDBIII) _
26 ypaBHEHMAM https://uchepn|k.r_nos.ru/mater|al
N view/atomic_objects/7727146?
. menuReferrer=catalogue
peakuui u
TEPMOXUMHUYECKUE
pacuéThl
Ilpaxmuueckas Ypok "CBoiicTBa OKCHIOB 4 4eTBEpPTH

27 paboma Ne 3. HeMeTallI0B. CBOHCTBA OKCHIOB

Pemenue A30THOM U CepHOM KHUCIIOT.
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AKCIIEPUMEHTAIBHBIX Bonopoausie coeqrHeHUs
3a/1a4 10 TeMe HemeTtamwioB" (MOII)
"Hemeramisr" https://uchebnik.mos.ru/material
view/atomic_objects/7529678?
menuReferrer=catalogue
Konmponsnas Ypok "06"1111/16 CBOICTBa
patoma N 2. METaJIIOB (M_SLH) _
28 «MeTamib i 1 https://uchebnik.mos.ru/material
view/atomic_objects/10930590
«HemeTamiben»y 5 —
?menuReferrer=catalogue
Heoprannueckue u
OpraHUIECCKUE Ypok "OcunoBanns" (ML)

29 KHCJIOTEL 1 https://uchebnik.mos.ru/material
Heopranuueckue u view/lesson_templates/205064
OpraHu4ecKHe 1?menuReferrer=catalogue
OCHOBAaHHS
AwmdoTepHBIC
HCOPTaHMICCKUC 1 Ypok "I'eneTnueckas CBA3b
OpPraHUYEeCKHUE

HEOPTaHWYECKUX U

30 COCIUTHCHIA. 1 oprannueckux Bemects" (POL)
Tenernuecias cBAsp https://resh.edu.ru/subject/lesson
HEOPraHUYECKUX U bS. p— |

[4960/start/151374/
OpraHUYeCKux
BCIIICCTB
Posnp xumuu B
obecrieyeHu VYpok "Oprannueckas Xumus,
3KOJIOTUYECKOM, yenoBek U npupoxaa" (MOLL)

31 JHEPreTUYECKOM U 1 https://uchebnik.mos.ru/material
MHUILEBOM view/atomic_objects/7575952?
0e30IacHOCTH, menuReferrer=catalogue
paSBI/ITI/II/I MCIUIINHBI
[Ipencrarnenus oo Ypoxk "[IpuHiumel xumudeckoro | 3a 25.12
OOIINX HAYYHBIX npousBoAcTBa. [IpomelieHHOE
MPUHIINATIAX [TOJTy9YE€HUE METaJIIIOB.

32 MTPOMBINIIEHHOTO 1 [IpownsBoacTBo uyryHa u cranm"
HIOJTY4ECHMS (PDLI)

BOKHEHIITUX https://resh.edu.ru/subject/lesson
BEILLIECTB /3514/start/151429/

VYpok "Opranuueckast XUMusl,
Yenosek B MUpe yenoBek U npupoxaa" (MILL)

33 BEIECTB U 1 https://uchebnik.mos.ru/material

MaTepuaioB view/atomic _objects/7527343?
menuReferrer=catalogue
Ypok "O6obmeHue 1
cucTeMaTH3aIus 3HaHUH T10

XUMUS 1 30pOBbE TeMe "XUMHS U KU3HL""

34 YeJIoBeKa 1 (ML)
https://uchebnik.mos.ru/material
view/atomic_objects/8620704?

menuReferrer=catalogue

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE

Cnucok aumepamypbl 051 00YUarouwuxcs

1. Xwumus: 10 knacc: 6a30Bsiit ypoBeHb: yueOHuk/O.C. ['abpuensu, U.I'. Octpoymos, C.A.
Cnankos. — 5-e uzn. Crep. — M.: [Ipocsemenune, 2023 — 128 c.

2. Xumus: 11. YaeOuuk nis o01ieo0pa3oBaTesbHBIX YUPEKIESHUN: 0a30BbI YPOBEHb.
I".E.Pym3utuc, ®.I'. ®enpaman. - M.: [Ipocsemenue, 2018-159 c.

3. Tectsl mo xumun. 10-11 xi1.: yuebHO-MeToamueckoe nocooue. P.I1. Cyposuesa, JI.C.
I'yzeii, H.W. Ocrannwuii.-M.: JIpoda, 2019.-128 c.

4. Hauana xumuu. CoBpeMeHHBIH Kypc JUIsl TOCTYMAIOLIUX B By3bl: y4e0. ocodue Jist By30B.
H.E. Ky3smenko, B.B. Epemun, B.A. ITonkos.-10-e u3n., nepepad u gom — M.: Dx3ameH,
2013.-832 c.- (Cepust «Y4eOHUK 711 BY30B»)

5. EI'D - xumus. 3aganus BEICOKOTO ypoBHS ciiokHOCTH 10-11 Kiracc: yueOHO-METOIUIECKHA
koMmIuiekc noa penakuued B.H. Jloponskuna — PoctoB Ha J{lony: Jlernon. 2015.-336¢.

6. Caiit «Pemry EI'D» - https://chem-ege.sdamgia.ru/

1) Vuebno-npaxmuueckue 3a0anus
1. Jupaxktudeckuii Matepuan no xumun it 10-11 kmaccoB: mocoOue amns yuutens. A. M.

Paneukwii, B.I1. 'opmxosa, JI.LH. Kpyrimkosa.- M.: [Ipocsemenue,2018r.-79 ¢

2. Kontponsusie paboTsl o xumun B 10-11 knaccax: mocobue s yuurens. A.M. Pageuxwuii.-

M.: IIpocsemenue, 2018r.-96 c.

3. COopHUK TecTOBbIX 3a1aHuil mo xumuu s 10 knacca. -M.: @nunra: Hayka, 2019.-104 c.
4. CoOopHuk 3a1a4 1o opranndeckoi xumun 10-11 kmacc: yueOHoe nocoOue Asis yyammxcs

10 .K. I'y6anoB. — Caparos. Jluueit. 2019r. 112c.

5. Tectsl 1 EI'D o 0CHOBHBIM pa3zenaM MIKoJIbHOTO Kypca xumun: 10-11 kmaccer.- M.

BAKO, 2016.-160 c. — (MacTepckast yaurtes).

6. Xomuenko, N.I'. COOpHUK 33124 U yIIPAKHEHUN TI0 XUMHUH JUTSI CPETHEH MIKOJIBI.-2-€ U3I.,

Cnu

uchp. u gon. -M.: OO0 «13natenbctBo HoBast BomHaw.- 2012.-214 c.

COK Jlumepamypbwl ons yuumeiA.

1. Xumus: 10 xmacc: 6a30Bbiii ypoBeHnb: yueOHuk/O.C. T'abpuensn, WU.I'. Octpoymos, C.A.
Cnankos. — 5-e uzn. Crep. — M.: [Ipocsemenne, 2023 — 128 c.

2. Xumus -11. VueOHMK Ui 00mIeoOpa3oBaTeNbHBIX YUIPEKACHHUNA: 0a30BBI  YPOBEHbB.
I'.E.Pym3utuc, ®.I'.®enpaman. - M.: [Ipocsemenune, 2009-159 c.

3. Xumus. IlocoOue i HIKOJBPHUKOB CTapIIMX KJIAaccoB M moctymnaommx B By3bl. O.C.
I'a6puensu, U.I'. Octpoymos.- M.: JIpoda, 2005.-703 c.

4. Tloypounsle pa3paboTku mo xumun 11 kmacc: meroguueckoe nmocooue ans yuurens. H.T.
Topery6osa.- M. Bako. 2014r.432c.

5. [lpumepHoii mnporpammbl kypca xumuu s 10-11 kjmaccoB 0061eoOpa3oBaTeIbHBIX
yupexeHuit (0a3oBblil yposenb) o penakuueit H.H. I'apa. M. «IIpocsemenuey, 2009.

Yuebuo-naznaonvie nocobus:

KommiekT moptperoB s kabunera xumuu 8-11 kimacce, n3garenbetBo «JIpoday, 2014r.
KommutekT Tabmur ayis yqamuxcs mo xumuu 8-11 kiace, nuznarensctBo «/Ipodan, 2015r.
Tabmuiel 1 pa3gaTouHbIN MaTepual mo Xxumuu i 1 1kmacca.
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l[ud)poeble 06pa306ameﬂbnbze pecypcenl.

1. http://www.ucheba.ru - O6pa3oBarenbhbiii optain «YUEBA»
2. http://www.fipi.ru caiir ®UITN
3. https://rus-oge.sdamagia.ru/ caiit perry EI'D

MynsTHMEIUNHEIE VPOKHU O KYPCY

=

Bupryansnas mkona Kupuina u Medoaus. Ypoku xumun Kuprna u Medoaus. 10 kiacce

Bupryanpnas mkona Kuprina u Medboaus. Ypoku xumun Kupumna u Medoaus. 11 kimace

3. COOpHUK IEMOHCTPALMOHHBIX OIBITOB JUIS CpEAHEN 00111e00pa30BaTENIbHON HIKOJIBI.
[[IxonbHBIA XUMUYECKUN SKCIIEpUMEHT: Oprannyeckas XuMusl. 4. 1

4. COOpHUK AEMOHCTPALMOHHBIX OIBITOB JUIS CPEeIHEH 00111e00pa30BaTENbHOM IIKOIIBI.
IkonpHBINH XUMHYECKUH dKcTiepuMeHT: Heopranuueckas xumusi. O01ne cBocTBa
METaJIJIOB.

5. 1C-Penerutop. Xumus. [Tocobue 1151 aOUTypuEHTOB, CTAPUICKIACCHUKOB U YUUTENECH.

N
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