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HHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma ydeOHOTO Tipeamera «Xumus» (0a30BBI YPOBEHB) COCTABJICHA B
COOTBETCTBUH CO CJIEAYIOIIUMHU JOKYMEHTaMHU:

1. ®enepanpubiii 3ak0H oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauumn».

2.Ilpuka3z MunnpocBemenus Poccum ot 17.05.2012 Ne 413 «O06 yTBepkacHUU
(denepaabHOrO  rOCYIapCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
obpasoBanus» (B pex. [IpukazoB Munnpocsemerust Poccun ot 12.08.2022 N 732).

3. Ilpukaz Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «O06 yrBepx)aeHUU
benepanbHON 00pa30BaTENBHOM MIPOTrPaMMBI CpEAHET0 0011Iero 00pa3oBaHusl.

4. Ilpuka3z Munnpocseuenus Poccun ot 27.12.2023 Ne 1028 «O BHeceHUU U3MEHEHUH B
HEKOTOpbIe TpHKa3bl MuHOOpHayku W MuHnpocBenieHus, kacaromuecss ®I'OC ocHoBHOTO
o011ero o0pa3oBaHUs U CPETHETO OOIIETO 0OPa30BAHUS.

5. [Ipuka3z Munucrtepctsa npocsernieHus: Poccutickoit deneparuu ot 24.11.2022 Ne 1025
«O06 yrBepxkaeHnn (enepanbHONM aganTUPOBaHHOW 00Pa30BATENBHONW MPOrpaMMBI OCHOBHOTO
o011ero o6pa3oBaHus Ui 00YHArOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBBS».

6. [Tpukaz MunnpocBenieauss Poccun ot 01.02.2024 Ne 67 «O BHeCCeHHH M3MEHEHHH B
HEKOTOpBbIe MpHKa3bl MuHmnpocseneHus: Poccun, kacaromuecs gpeaepanbHbIX aJalTUPOBAHHBIX
00pa30BaTeNIbHBIX IPOrPaMM».

7. Ilpukaz Munnpocsemenus: Poccuu ot 19.03.2024 Ne 171 «O BHeceHUM U3MEHEHUH B
HEKOTOphbIe MpHKa3bl MunucrepcrBa npocsemienus PO, kacaromuecs @OII nHauanbHOro 00111€T0
o0pa3oBaHusi, OCHOBHOT'O 00IIEr0 00pa30BaHuUs, CPETHETO OOIIETO 0Opa30BaAHUSY.

8. [Ipuka3z Munnpocsemenus Poccun ot 01.02.2024 Ne62 «O BHeCEeHMHM W3MEHCHUH B
HEKOTOpBIe MpUKa3bl MuHnpocsemeHnus: Poccun, kacaromuecs deaepanbHbIX 00pa30BaTeNbHbBIX
IpOTpaMM OCHOBHOT'O O0IIIEro 00pa30BaHMs U CPEIHEr0 O0IIEero 00pa3oBaHMsD.

9. [locranoBnenue [TaBHOrO ToOCyZapCTBEHHOTO CaHUTAapHOro Bpauya Poccuiickoi
Oeneparun ot 28.09.2020 Ne 28 «O6 yrBepxaenuu canutapubix npasmn CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHEe TpeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS U OOy4YeHUS,
OTIIbIXa M 0370poBieHUsl AeTed U Monoaexu» (BMecte ¢ «CII 2.4.3648-20. CanurtapHble
paBUIA...»).

10. IMpuka3 Munnpocsemenus Poccun ot 21.02.2024 Nol119 «O BHECEHUU W3MCHECHUN B
npuioxenus Ne 1 u Ne 2 x [Ipuxazy Munnpocsenienus Poccun ot 21.09.2022 Ne 858 OO0
yTBep)kaeHu DIIY, AomylmeHHBIX K HCHOJIB30BAHUIO TMPU  PEANU3AlUU  UMEIOIIUX
TOCYJapCTBEHHYIO  aKKpPEIUTaLMI0 00pa3oBaTelbHBIX MPOrpaMM  HayaJbHOTO  OOIIEro,
OCHOBHOTO OOIIEro, cpeaHero ooOiero o0pa30BaHUs OpraHU3AIMSAMHU, OCYIICCTBIISIIONTUMU
00pa3oBaTeNbHYIO JESATENbHOCTh U YCTAaHOBIEHHUS TMPEACNbHOTO CpOKa HCIHOIB30BaHUS
UCKJTIOYCHHBIX YUEOHUKOBY.

11. ITpuka3 Munnpocsemenust Poccuiickoit @enepauuu ot 18.07.2024 Ned99 «O6
YTBEPKACHUU (PeIepalIbHOTO NEPEYHS AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYILIEHHBIX
K HWCIOJb30BAHHUIO MPU  peald3aluy  HMMEIOIUX  TOCYJAapCTBEHHYIO  aKKPEIUTALMIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIETro, CPeaHEro OOIIero
o0pa3oBaHU.

12. IMpuka3z Munnpocsemenuss Poccuu ot 31.08.2023 Ne650 «O06 yTBepx)aeHUH
[Topsinka ocymiecTBIEHUSI MEPONPUATHIA 1O MPO(HECCHOHAIBHOW OPHEHTAIIMKU 00YJaIONUXCs 110
00pa3zoBaTenbHBIM ITPOrpaMMaM OCHOBHOTO OOIIIETO U CPETHETO OOIIETo 00pa30BaHUSM.

13. ®enpepanpubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHECEHMM H3MEHEHHI B
®denepanbHblit 3ak0H «O0 oOpa3zoBanum B Poccuiickoit deneparum.

14. Ilpuka3z Munnpocsemienust Poccun ot 03.08.2023 Ne 581 «O BHeceHUM U3MEHEHUS B
OyHKT 13 mopsaka opraHuM3alii M OCYIIECTBJICHHUS O0pa3oBaTelIbHOM JESTENbHOCTH 10



OCHOBHBIM 00111€00pa30oBaTebHBIM MPOTrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HAYaIbHOTO
0011ero, OCHOBHOTO OOIIEro M CpeaHero oO0miero oO0pa3oBaHHUs, YTBEP)KISCHHOTO MPUKA30M
MHUHHCTEPCTBA MPOCBELICHUs poccuiickoi heneparuu ot 22 mapta 2021 r. Ne 115».

15. TTonmoxxenue o padoueit mporpamme MAOY rumuazum Ne55 um. E.I'.BépcTkunoii T.
Tomcka.

16. YueOnspiii mman COO MAQOY rumuazuu No55 um. E.I'.BépcTkunoii r. Tomcka.

17. Kanenpapusiii yueOHslii rpaguxk MAOY rumnaazun Ne55 um. E.I'.BépcTkunoit Ha
2024 -2025 y4eOHbIii TO/I.

B cootBerctBUM ¢ (denepanbHIMM TpPeOOBaHUSMU IO OpraHU3alUUd OOYyYEHHS,

3aganabiME PI'OC u denepanbhoil paboueld mporpaMMoil BOCIIMTaHMSA, B paMKax JaHHOM
IIpOrpaMMbl Y4HUTEJIb B XOJE€ OPraHM3aldd YpPOKOB M BHEYPOUHBIX 3aHATUN pealu3yer
CJIEYIOLME BUJIBI IEATEIIBHOCTH ¢ yu€ToM IIporpammel BociuTanus:

> VYcTaHaBiIMBaTh ~ JOBEPUTEIBHBIE  OTHOLIECHUS  MEXKIY  Y4YUTEIEeM W
00y4aromuMuCs, CIOCOOCTBYIOIIUX TO3UTHBHOMY BOCIPHATHIO YYAIIMMUCS TpPEOOBaHWA U
MPOCKO YUHTENs;

> [ToOyxxnath oOyuarouuxcs coOJ0JaTh Ha YpPOKE OOIICTIPUHSTHIE HOPMBI
MOBE/ICHNUS, IPaBUJIa OOIIEHUS CO CTApIIUMU (YUUTEIIMHU) U CBEPCTHUKAMH (00Yy4arOIIUMUCH);

> [TonnepkuBaTh B AETCKOM KOJUIEKTHUBE JIEJIOBYIO, IPYKENOOHYI0 aTMochepy;

> WuunuupoBaTh 00y4aromuxcsi K 00CYKIEHUIO, BHICKa3bIBAHUIO CBOETO MHEHMS,

BBIPAaOOTKE CBOEr0 OTHOIIEHUS IO TOBOAY II0OJydyaeMOM Ha YpOKE COIMAIbHO 3HAYUMOU
nHpopmanuu;

> CTpouTh BOCIIUTATEIBHYIO IE€ATEIBHOCTD C YYETOM KYJIbTYPHBIX pa3Induil JeTeH,
MI0JIOBO3PACTHBIX M UHANBUAYAIBHBIX OCOOCHHOCTEH;

> [TpuBnexkaTb BHHMaHHE OOYYaIOIIMXCS K LIEHHOCTHOMY AacCIeKTy M3y4yaeMbIX Ha
YPOKE SIBJICHUI1, TIOHATUH, IPUMEPOB;

> AHaIM3UPOBATH PEAIbHOE COCTOSHUE JIe) B y4eOHOM KJlacce/TpyIIe;

> HaxonuTh LIeHHOCTHBIN acleKT yueOHOro 3HaHUs U MHpOpMalMU, 0OecreunBaTh
€ro MOHMMaHue 00Y4aIOLUMHUCS;

> [TpuBnekarb BHUMaHuE 00ydYaromIMXCs K 00CyXJ1aeMoil Ha ypoke HMH(pOpMaIu,
aKTUBU3UPOBATh [TO3HABATENIBHYIO IEATEIBHOCTh 00YYaOLINXCS;

> [ToGyxnate coOmonaTh Ha YpPOKE MPHUHIMIB Y4eOHONW JUCHMIUIMHBI U
caMOOpraHu3aluu;

> CorpynHuuaTh ¢ JApPYTUMHM [EJAarorMuyecKUMH paOOTHUKaMU M JPYTUMH
CHEHUAJINCTaMH B PELIEHUH BOCIIUTATEIbHBIX 3a7a4;

> CoznmaBate B y4yeOHbIX rIpynmax (kjnacce, KpyXKKe, CEKUUU M T.II.)
Pa3HOBO3PACTHBIE JETCKO-B3POCIbIE OOIIHOCTH 00YJarOIITUXCS;

> VYnpaBiasaTh yd4eOHBIMU IPYTIIaMU C LEJIbI0 BOBJICUEHUSI 00yUarOIIMUXCs B MPOILECC
00y4eHHUs U BOCIIMTAHUS, MOTUBUPYS UX YUeOHYIO-TI0O3HABATENIbHYIO I€ATEIbHOCTD;

> Opranu3oBbIBaTh 3KCKYPCUH, MOXObI U SKCIEAULIUHU U T.I1.;

> 3amMmarh JIOCTOMHCTBO M HHTEpechl OOy4aroIIMXCs, IOMOTaTh JAETAM,
OKa3aBIIUMCS B KOHQIMKTHON CUTYaluH,

> Onupatbcs Ha JKU3HEHHBIH OMNBIT OOydYaloIIUXCsl Y4ETOM BOCIUTATENIBHBIX
0a30BBIX HaIMOHANBHEIX IleHHocTel (BHLL);

> Onupatbcs Ha OJKU3HEHHBIM ONBIT 00YYalOIIMXCS, NPUBOAS JIE€HCTBEHHBIE

npuMepsl, 00pa3bl, MeTadopbl — U3 OJU3KUX UM KHUT, (QUIBMOB, MYJIBTUKOB, KOMITbBIOTEPHBIX
urp;

> BrickasbiBaTh CBOW HMHTEpeC K YBJICYEHUSM, MeuTaM, >KU3HEHHBIM IIIaHaM,
npoOiemMaM AeTei/00yJaronuxcsi B KOHTEKCTE COJAEPKaHms Y4eOHOTo MpeIMeTa;



> [TpuBneus BHUMaHUE O0YYAIOUINXCS K TYMaHUTapHBIM Ipo0ieMaM 00IecTBa;

> BocnutsiBath y 00y4arommxcsi YyBCTBO YBaXXCHHS K JKU3HHM JAPYTUX JIOAEH U
’KH3HH BOOOIIIE;

> Pa3zBuBarh y 00yyarommxcsi Mo3HaBaTEIbHYI0 aKTHBHOCTb, CAMOCTOSTEIBHOCTS,
WHUIMATUBY, TBOPUYECKHE CIIOCOOHOCTH;

> ®dopmupoBaTh y 00OydYalOMIUXCS KYyIbTYPY 3I0pPOBOTO M 0O€30MacHOTO oOpasa
KU3HU;

> OO6marbcst ¢ oOydarommmucs (B JUanore), NpW3HaBaTh HUX JOCTOMHCTBA,
MOHUMAThH U IPUHUMATH HX;

> Peanm3oBate Ha ypokKax MOTHMBUPYIOIIMM IOTEHIMAI IOMOpPA, pas3psKarh
HANpPsDKEHHYIO 0OCTAaHOBKY B KJIacce;

> Onupatbcst Ha  IICHHOCTHBIE  OPHEHTHPHI  OOYyYamoIIUXCS C  y4eToM
BOCTIMTATEIBHBIX 0a30BBIX HAIMOHATBHBIX IIeHHOCTEH (BHL);

> Onuparbcs Ha KU3HEHHBIA OMBIT 00YYAIOIIUXCSl, YTOUHSS YTO OHU YUTAIOT, YTO
OHH CIIyIIAIOT, BO YTO OHU UTPAOT, O YEM TOBOPST HA IIEpEMEHAX, 0 YEM YaTATCS B CETHX;

> AKIICHTHpPOBAaTh BHUMaHWE OOYYAIOIIMXCS HAa HPABCTBCHHBIX MpoOJieMax,
CBSI3aHHBIX C HAYYHBIMU OTKPBITUSIMHU, H3y4aEMbIMU Ha YPOKE;

> [Tomoup oOyuaromMMUCS B3TJISIHYTh Ha YYEOHBI Marepuaid CKBO3b NPUIMY
YEII0BEYCCKOM IICHHOCTH,

> YuuteiBaTh  KyJAbTYpPHBIE  pa3inud  OOYyYaloOUIMXCs, I[IOJIOBO3pPACTHBIE U
WHIUBUTyaJIbHbIE OCOOCHHOCTH JETEH;

> @opMHpOBaTh y 00YYAOIINXCS TPAKAAHCKYIO TIO3HIINIO, CTIOCOOHOCTh K TPYy H
JKU3HU B YCIIOBHSIX COBPEMEHHOTO MHUPA;

> MonenupoBaTh Ha YpOKE CHTyalMd il BbIOOpa TOCTYNKa OOYyYaroIMIMMUCS
(TexcTsl, mHQOTrpaduKa, BUALO U 1Ip.);

> CoznaBaTh JOBEPUTENBHBIN MICUXOJIOTHUYECKHM KIIMMAT B KJlacce BO BpeMs ypoKa.

IIporpamma 1Mo XMMHMH Ha YpOBHE cpenHero ooOmiero obpa3zoBaHMs pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHWI K pe3ylbTaraM OCBOCHUs (defepalbHONM  00pa3oBaTeIbHON
nporpaMmel cpeanero ooduiero odpazoanus (POII COO), npencrasieHHbx B depepanbHOM
rocyaapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom KoHuenmuu mpenojgaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaTn3yIoLMX OCHOBHbIE 00pa30BaTelIbHbIE MPOTrPAMMBI, 1 OCHOBHBIX MOJIOXKeHUH «CTpareruu
pasBuTHs BocnutaHus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roma» (Pacmopsbkenue
[TpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3paboTKe MNpOrpaMMbl MO XHMMHH, K OMNPEAETICHUI0 OOIIei
CTpaTeruu 0O0y4eHHsI, BOCIUTAHMS U Pa3BUTUS OOyUaIOLIUXCSl CPEACTBAMU y4yeOHOIO ImpeaMera
«Xumust»y nas 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIICTITYaJIbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiel, CoJepXKaHMs, pEe3yJbTaToB OOy4eHHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

Xumuyeckoe o0Opa3oBaHUE, I[IOJIy4aeMO€ BBIIYCKHUKaMHU  001Ieo0pa3oBaTeabHOM
OpraHM3aly, SBISETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpILAIOIIMM 3TAallOM PEAM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[EHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeMEe XHMHYECKOro o0pa3oBaHHs. OTH IEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTypbl
YyelloBeKa, a TakKKe ODKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U



npupoaHoil cpene. Peannsyerca xuMndeckoe oOpa3oBaHue 0Oy4YarOLIMXCsl HA YPOBHE CPEAHErO
o0rmiero oOpa3oBaHMs CPeACTBAMHU Y4eOHOTO IMpeaMmera «XUMHs», COJACpKaHUe M MOCTPOCHUE
KOTOPOTO ONpEIeNCHbl B MpOorpaMMe IO XHMHH C Y4€TOM CcHenM(pUKH HAyKd XHUMHUH, €&
3HA4YEHUs B MO3HAHUU NIPUPOJIBI U B MaTE€pHUAIbHOM KU3HU OOLIECTBA, a TAKXKE ¢ y4ETOM OOLIUX
Lesiell ¥ IPUHIMIIOB, XapaKTEPU3YIOLMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UrpaeT 0coOyI0 POJb B COBPEMEHHOM
LUBWIN3ALUK, B CO3JAHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(opMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LIEJOCTHOIO MPEICTaBICHUS
00 OKpYXaroIeM MUpe KaKk O €AWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IIOHMMAaHUs BEIECTBEHHOI'O COCTaBa OKPYKAOLIETO0 MHUpA, OCO3HAHUS B3aWMOCBS3U
MEXy CTPOEHHEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHo B3aMMomeWCTBYS C JIpYrMMHM €CTECTBEHHBIMM HayKaMHM, XUMHUS CTajla
HEOTHEMJIEMOI YacTbI0 MHUPOBOH KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHUe INTOOAJbHBIX MPOoOJeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HSHEPreTHYecKoi, MUIIEBOH, SKOJIOIMYecKOM Oe30macHOCTH U
OXpaHBbI 3J0POBBS.

B cootBercTBUM ¢ OOIMMH LENIMH M TPHUHIUIIAMU CPEIHEro o0mero odpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUs) OPHEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxXcs, HEOOXOAUMYIO MM JJs
BbIPa0OTKM MHUPOBO33PEHUYECKUMX OPUEHTUPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
NPOIOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapisromiuMu  mpeamera «XUMHsS» SABISIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuUMusA» 1 «OO011as 1 HeopraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZIE€P)KaHUs KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM 110 HEOPraHUYECKONW XUMUH (C BKJIIOUEHHUEM
3HaHUW U3 OOIIEH XUMHM) U OpraHnyecko Xumuu. GopMUpOBAHHUE JTAHHOW CHCTEMbI 3HAHUMN
OpU M3Y4YEHUHU TMpeaMeTa oOecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrtpykTypa comepskanust KypcoB — «Oprannueckas Xumusi» u «O011as 1 HeopraHudecKas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYEHUIO
yuyeOHOro MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAaHMHA Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHWYECKHUX COCIMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHHUH BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaxX JAlOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IMOJIy4YaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIE
MPEJICTABICHNUS] O XUMUYECKON CBSI3H, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINH.

ITox HOBBIM yIJIOM 3peHHs B IpeaMeTe «XUMHs» 0a30BOr0 ypOBHsS paccMaTpUBAETCs
U3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs TEOPETUYECKHM Marepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKkas XMMHUs» O0y4aroIUMCs MPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX W METOA0JIOTMYECKHX MO3MLUH,



Iy0Ke TOHSATHh MCTOPUYECKOE HM3MEHEHHME (YHKIMM ATOr0 3aKoHa — OT 00oOImIaromei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHsercs B Kypcax 10 wum 11 KkimaccoB sieMeHTaMH COJEp)KaHUs, HMEIOIUMU
KYJIBTYPOJIOTHYECKHA W TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHIO
B3aMIMOCBSI3M XHMHH C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TIO3HABATCIILHON U
MPAKTUYECKON JEsTeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMUCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSATH €€ IJIS MOTOJHEHMs 3HAHWHN, PeIIeHuUs
MHTEJJICKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1esom cojepxaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaOIINXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi TIOHUMaHUsl (QUIOCOPCKUX UICH, TAaKUX Kak:
MaTepUaIbHOE SAMHCTBO HEOPTAHUYISCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUH MyTEM dKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXKIy HOBBIMU (aKTaMH M TEOPETHUUECKUMHU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XUMHUHU B PEIICHUH JKOJIOTMYECKUX MPOOJIEM, a TakkKe MpodiieM cOepexeHUS
YHEPTETHYECKUX PECYpPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHIA U MaTCPHAIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTHUS W COLHMAIH3AIUH OOYYarOIIUXCS
IOPUHSITHIE MPOTPAMMON MO XUMHH IMOAXOABI K OINPEACNCHUIO COJAEPXKaHUS M TMOCTPOSHUS
npeaMeTa IpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCATBHBIX yUCOHBIX JEHCTBUN, MMEIOIIHX
0a30BOEC 3HAUCHUE IS PA3JIMYHBIX BHJIOB JCATCIILHOCTH: PEIICHHS TIPOOJIeM, IIOMCKA, aHAIH3a U
00paboTtkn wHMOpMaIUK, HEOOXOMAUMBIX JJIsi TPUHOOPETEHUS ONbITa IPAKTHUYECKOW U
HCCJIEIOBATENBCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTuke npenojaBaHusl XUMUHM KaKk Ha YpPOBHE OCHOBHOT'O OOLIEro oOpa3zoBaHUs, TakK
U Ha YpOBHE cpemHero oOmiero oOpa3oBaHUsS, TPH OINPENEICHUH COAEPIKATEIbHOM
XapaKTepUCTUKU IIeNiell M3y4deHHs TMpeaAMeTa HampaBlIeHHEM IMEePBOCTENIEHHON 3HAYUMOCTU
TPaAWLIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYCCKOW JEATCIILHOCTH 4YeJIOBeKa M KaK OJHOTO W3
KOMIIOHCHTOB MHPOBOW KyJIbTYyphl. C METOIWYECKOW TOYKM 3pPEHUsS TaKOW TMOIXOd K
OTIpeICNICHUIO 1eNIel N3YUEeHUS MIPeIMEeTa SBISIETCS BIIOJIHE OMPaBAaHHBIM.

CornacHO MaHHOW TOYKE 3pEHUs TTIaBHBIMU ENSIMH W3Y4YEeHUS TpeamMeTra «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

. dbopMUpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHUN KaK Ba)KHEHIEH COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHW JIeKAT KITIOYCBBIC ITOHSATHS,
(dyHIaMeHTAIbHBIC 3aKOHBI U TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M IIOHUMaHHE
CYIITHOCTH JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHHUSI,

o dbopMUpOBaHHE M pa3BUTHE TNPEJCTABICHUNH O HAyYHBIX METOAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEaAKIHi, HEOOXOAUMBIX AJIs MPUOOPETEHHS] YMEHHUI OPUEHTHPOBATHCS
B MHpE BEIISCTB M XHMHYECKUX SIBJICHUH, UMEIONUX MECTO B IPHUPOJIC, B MPAKTHUECKON W
MMOBCEAHEBHOM KU3HU;

o pa3BUTHE YMEHHH M CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOACHHEM W
00BSCHEHHEM XMMHUYECKOTO AKCIIEPUMEHTa, COOMIOIEHUEM TPaBHI 0€30MacHOr0 OOpaIIeHus C
BEII[ECTBAMH.



Hapsiny ¢ atuM, copepxarenbHas XapakTepUCTHKA IieJiel U 3aJa4 U3ydeHus IpeaMeTa B
nporpaMMe 1o XMMHUHU YyTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTENEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoJIep)KaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJTrOTOBKY BBIYCKHHKAa 0OIIe00pa3oBaTelbHOM  OpraHu3alu,
BJIAJICIOIIET0 He HAOOpOM 3HAHMI, a (YHKIHMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHWH W NPUMEHEHHUS UX B PEabHOM >KU3HU Ui PELICHHS
MPAKTUYECKHX 3a7au.

B cBsi3u ¢ oTUM mnpu M3ydeHHHM NpeaMeTa «XHUMHUS» JOMUHHUpPYIOIIEee 3HAuYCHUE
nproOpeTaroT TaKKue el U 33a4u, KaK:

ajanTanus OOydyaromMXCsi K  YCJIOBUSM JMHAMHUYHO  pa3BUBAIOIIETOCS  MUPA,
dbopMupoOBaHHE HMHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caM0oOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;

¢dopmupoBaHre y OOY4YaIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BHUJIOB JIEATEIBHOCTH: PEHICHUS MPOoOIieM,
MOMCKA, aHanmu3a W o00paboTKu HHGOpPMAIMU, HEOOXOTUMBIX UIsI NPUOOPETEHHUs OIbITa
JEeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B NO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
MO3HIINN YKOJIOTHYECKON O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTraHK3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyaromuxcs: CocoOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHM B
COOTBETCTBUH C KU3HCHHBIMU IMOTPEOHOCTSIMHU, UCTIOIH30BATH COBPEMEHHBIE HHPOPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHan3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIepKaHUS;

dbopmupoBaHHe W pa3BUTHE Yy OOYYAIOMIMXCS AacCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHHS, ~ HAONIOAATENBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HE00XO0/IMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U IPOBEICHUN XMMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOEeKAEHHOCTH B T'yMaHHCTUYECKOH HalpaBIeHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOONIONB30BAHNS, TIOMONHEHHUS SHEPreTUYECKUX PECYpCOB M COXpPAHEHHs IPHPOTHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3/I0pOBbBIO, a TaK)XXe MPUOOPETEHUS OIBbITA MCIOJIb30BAHUS MMOJYUYECHHBIX 3HAHUHN IS NPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHUYECKIUMH SIBJICHUSIMHU.

B y4uebHOM mmane cpemHero ooimero oopa3oBaHus MPEAMET «XHUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOIN obnacTu «EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

OO11ee yMca0 4acoB, OTBEAEHHBIX Ui U3y4EHHUs XMMUHU, Ha 6a30BOM YpOBHE CpEIHETO
oOmiero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE M 3HAUCHUE B MOJYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (IJI1aBJI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHi psa. MeTaH W 3TaH — MpocTeuiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTAaBUTENIN AJIKCHOB: (M3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: Oyramumen-1,3 u metmiOyraauen-1,3: cTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINN MPeCTaBUTENh aJTKUHOB: COCTaB, CTpOeHHE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKH.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckast posib KUPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHUPTOB (OKHMcIeHHe 3TaHoja okcuaoM wmenu(ll)), MHOroaToMHbIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOAOM), MHpPOBEAECHUE TIPaKTHUYECKOH paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB MU MPOAYKTOB PEAKIIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn kak mpupoaHBIE BBHICOKOMOJIEKYISApHbIE coeanHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypaunus OCNKOB IpHU HAarpeBaHUM, IIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSAMHEHHUH — MOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBA3€H IpU M3y4eHMM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHSA: SBJICHHE, HAay4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MUYECKHUE BEITMUUHBI M €AUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadus: MUHEpAIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, p-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHGUTYypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB
0 TpyNIaM U nepuojam. 3HaueHue NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMOoJIsSIpHasl U TOJIsIpHAasi, MOHHAsA, MeTaJuIMyeckas). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BewectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkiarypa HeopraHudeckux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBpPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble U crnadbie 37aeKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuonanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILIECTB C MOMOILIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAas OJISI BEIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxenne MeramioB B [leproandeckoil cucteMe XMMAYECKHUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HUs BEUIECTB U MX NPEBPALICHUN: H3yYEHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XrUMHUs U 3[0pOBbE YEJIOBEKA: IPABHJIAa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalu3,  CHHTe3,  Kiaccu(pukauus,  MEepUOAMYHOCTb,  HAOJIIOJIEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BelleCTBa, (GU3NYECKUE BEIMYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIIEHHOCTh,  METAJUIyprus,  IPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO/.

B cooTBeTcTBMM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPEICICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU IOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
ONbITa TO3HABATEIBHON M TPAKTHYECKOW IESATETBHOCTH OOYYaIOUIMXCS TI0 pean3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPECTaBICHNUS O COIUAIBHBIX HOpPMax M MPaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apTYMEHTHI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;

yBa)KE€HHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUs
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTUIKEHUSAX COBPEMEHHOM O0TEUeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTEH 30pOBOr0 M 0€30MmacHoro oOpasza >KU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKOW JEATENbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3jinyHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYLY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOMl 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccuu U pealn3aluy COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS INEHCTBHI, NPUHOCAIIMX BpPEJ OKPYKAIOLIEH NPUPOIAHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOHYNBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa3oBaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatoipe (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaIbHbIE YyueOHBbIE IEHCTBUS B TO3HABATENBHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMU BELIECTB U XUMUYECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4Yeckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuu — TpUd PELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYEHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABISATE OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUYNBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT HCIOIB30BaHUS MH(POPMANMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((U3Mueckue M MaTeMaTH4ecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJie AHAJIOra W/WIM JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MIPE3CHTAIel Pe3yIbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHUM XUMHYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYyTEM COTIIACOBAHUS MMO3ULIUH B X0/1€ 00CYKACHHUS 1 0OMEHa MHEHHSMU.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YY4ETOM MOTyuYeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCICHHA TPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOAEpKAIINEe COSANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUEC 3HAHUA, JIC)KANIME B OCHOBC IMOHWMAHHA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OyYeHUHU 1 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XaAPAKTCPHBIC MPU3HAKU HOH?ITHI71, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIs1 COCTaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYITT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATb MPUHAJJICIKHOCTE U3YUYCHHBIX OPTraHHYCCKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPeAeNE€HHOMY KJIAcCy/Tpynmne COeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIOTa, IJII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeuiecTB A. M. byrtiepoBa 1ist 00bsCHEHHUSI 3aBUCUMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJ, dTaHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHON, aleTalbIeTul, MypaBbHUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEX]y HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaIeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JUTSI IPUHSATHS PEIICHUI B KOHKPETHBIX )KH3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH IO BBITIOJTHEHUIO JIA00PATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OPTraHWYECKHUX BEIIECTB, JEHATypalus OelIKOB TIpHU
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh TMpaBWJIa JKOJIOTUYECKH IEIECO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIIEHUS U TPEIOTBPAICHHS] UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYarOIIMXCS: YMEHHE HCIIONb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTPaKaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM CpenE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYEcKas CBs3b (KOBAJIEHTHAas, HWOHHAs, MeETaJNIM4yecKas, BOJOpOJHAas),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHYECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XMMHUYECKOH  peakluH, XHMHYECKOE paBHOBECHE); TEOpPUM M 3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
pEaKIMsiX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHYECKHE 3HAHUS,
Jexaliye B OCHOBE IIOHMMAaHMs NPUUYMHHOCTH M CHCTEMHOCTH XUMMUYECKUX SBIICHHH,
(dakToJIOrMYecKrue CBEJEHUSI O CBOWCTBAX, COCTaBE, MOJIYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIE MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTaBIIECHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblid ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeuHeHuN (IpOoCThie BellecTBa — METaJlIbl U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



C(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb IEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrouiux BEIIECTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPAaBHEHUs peaklUii HOHHOIO OOMEHA, YUWThIBasl yCIOBUS, MPU KOTOPBIX 3TU
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MNOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO pPaBHOBECHS B 3aBHCUMOCTH OT
BHeIHero Bo3neiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPHUHIMIIAX M 3KOJOTMYECKHX MpOoOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00BbEMA ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJIb30BAHUS XUMUYECKON MOCYIAOU U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoOKcHIa BOAOpOAAa B MPHUCYTCTBUM KaTanu3aTopa, OINpPEIETIeHHE Cpebl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMUS, PELICHHE SKCIEePUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJ0/IaTh MpaBUja SKOJIOTHMYECKH IeJIecO00pa3Horo
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHsITh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CJA0OBUASIIMX OOYYAIOIUXCS: YMEHHE WCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacoB
Ne m/m HanmenoBaHmue pa3jiesioB U TeM Kontpomsmpie  TIpakTieckue DyiekTpoHHbIE (HU(POBBIEL)
B NPOrpamMMbl o0pa3oBaTe/ibHbIE PeCypChl
porp Beero padoThI padoThI P Pecyp
Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[IpeameT opraHM4ecKO XUMHUH. hitps://lesson.academy-
1.1 Teopust CTpOCHUST OPraHUUECKUX 3
N content.myschool.edu.ru/04/10
coenuHenuit A. M. bytnepoa
Hroro no pazneny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIC YIIIEBOIOPOABI — aTKAHBI 2 hitps://lesson.academy-
' pes T HOPO content.myschool.edu.ru/04/10
HenpenenbHble yriieBog0pOIbL: https://lesson.academy-
2.2 6 1
AJIKEHBI, AJIKa/INEHBI, aJIKUHBI content.myschool.edu.ru/04/10
https://lesson.academy:-
23 ApOMATHHECKHE YTIeBOJOPOAEI 2 content.myschool.edu.ru/04/10
[TpupoaHbIe HCTOYHUKH https://lesson.academy-
2.4 3 1
YIJIIEBOIOPOIOB U UX MepepaboTka content.myschool.edu.ru/04/10
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
https://lesson.academy:-
31 Crptet. Geron 3 content.myschool.edu.ru/04/10
39 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1 https://lesson.academy-
' Crnoxwubie 3(hUpbI content.myschool.edu.ru/04/10
https://lesson.academy:-
33 YTACBOTEL 3 . content.myschool.edu.ru/04/10

Wroro no pazueny 13
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

Pasznea 4. A3oTconeprkaiye oOpranHuyecKkue coeIuHeHust

https://lesson.academy-

41 AMUHBI. AMUHOKUCIOTHL. benku 3 content.myschool.edu.ru/04/10
Uroro mo pazueny 3
Pa3zgea 5. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eétr?tseé/tlirs]igzhaggld ESLV;U 104/10
Hroro no pazneny 2
OBIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne o/m NMPOrpamMMbl Bcero ;:’;:pr‘:ﬂ“'“e ;[;’ 62:)]?:;1'16(:1(1/1(3 o0pa3oBaTejibHbIE PeCypPChI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoanueckuit
11 3akoH u [leproandeckas cucrema 3 https://lesson.academy-
' XUMUYECKHX demeHToB /1. 1. content.myschool.edu.ru/04/11
Mennenecena
19 Crpoenue BerectBa. MHOrooOpasue 4 https://lesson.academy-
' BEIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
13 XUMUHCCKUE peaKiuu 6 1 1 content.myschool.edu.ru/04/11
Hroro no pazneny 13
Pa3nes 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 Meramer 6 1 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Hemerauer 9 1 1 content.myschool.edu.ru/04/11
53 CBsI3b HEOPTAHUYECKHUX M OPTaHUIECKUX 9 https://lesson.academy-
' BEIIECTB content.myschool.edu.ru/04/11
Hroro no pazneny 17
Pa3zgen 3. XumMus u :Ku3HbL
https://lesson.academy-
3.1 KUMHS M KUSHD 4 content.myschool.edu.ru/04/11
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
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https://lesson.academy-content.myschool.edu.ru/04/11
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https://lesson.academy-content.myschool.edu.ru/04/11

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.
2.
3.

4.

Ia6puensu O.C. Xumus 10 knace, yueOHuk 6a30BbIil ypoBeHb. M., poda, 2020
INabpuensu O.C. Xumus 11 knacc, yueOHuK 6a30BbIi ypoBeHb. M., JIpoda, 2020
l'abpuensu, O.C. ,Octpoymon, W.I'., Beenenckas A.I'. OOmas xumusi B TecTax,
3ama4ax W ymnpaxkHeHusx. 11 xmacc. YdeOHoe mocoOue ansi o0Iieo0pa3oBaTeIbHBIX
yapexaeHuin» M.: Ilpoda, 2008.

Ia6puenssa O.C, Octpoymos W.I'., Pemeror I1.B. 3amaun mo XuMuu U CHOCOOBI WX
pemrenus 10-11 xmaccer. M.: Ipoda, 2006

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
1. Tabpuensa O.C., JIeicoBa I'.T"., Beenenckass A.I'.. Xumus 11 kmacc. HacronbHas kaura
yuurens. M.: Ipoda, 2007

2. T'abpuensn O.C., bepéskun I1.H. KonTponbHbIe 1 IpoBepOUYHBIE paObOTHI IO XUMUH

11 xnacc. ba3zoBesiit yposens . M.: [Ipoda, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

IlepeyeHb 31eKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (JOP)B nonmymeHHbIX K

HCIO0JIb30BAHUIO NIPH Peain3anuu 00s13aTeJIbHON YacTH 00pa30BaTeIbHOI MPOrpamMMbl

Xumus. 10 knace. PI'AOY IO «Akanemus Munnpocsemenus: Poccuny;
Xumus. 11 knace. PI'AOY IO «Akanemus Munnpocsemienus: Poccuny;

D0P «Jlomamaue 3aganus. Cpennee odmiee oOpazoBanue. Xumus» 10-11 kmace. AO
HznarensctBO «lIpocBenienue»;

Tpenaxep «O6mako 3Harmi» Xumus 10 knace. OOO»Dusukon Jlady,
Tpenaxep «O06naxo 3Hauui» Xumus 11 knacc. OOO»Puznkon Jlad»;
Xumus 10-11 knaccer. TAOY BO MI'TLY.
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