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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®depnepanbHoro 3akona ot 29.12.2012 Ne 273 -d3 «O06 obpazoanuu B Poccuiickoit deneparumny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (enepalibHON 00pa30oBaTeNbHON MpPOrpaMmbl CpPEIHEro
obmero ooOpazoanus (POIlI COQO), npencrabieHHbplx B DenepanbHOM TroCyIapCTBEHHOM
00pa30BaTeIbHOM CTaH/aapTe COO, c y4€TOM Konuennuun IpenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoir ®exnepauuu,
peaNM3yIOIIMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MON0KeHu «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit denepanuu Ha nepuon ao 2025 roga» (Pacnopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).OcHOBY M0oX0/10B K pa3zpabOTKe MPOrpaMMbl 11O
XUMHH, K OMpeleleHnio o0meil ctpareruu oOydeHus, BOCIUTAHHUS U Pa3BUTUS O0yYaromuxcs
cpeacTBaMu y4yeOHOro mnpeamera «Xumus» uisi 10 kimaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHentyanbHble nojoxeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJeH, coaepKaHus,
pe3yNIbTaTOB 00yUYeHUS M TPEOOBAHU K YPOBHIO TIOJITOTOBKU BBIITYCKHHKOB.

Xumuueckoe — oOpa3oBaHHMe,  IOJIy4aeMoOe  BBIIYCKHHKaMu  00IeoOpa3oBaTesbHON
OpraHu3alluM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM ATallOM peajlu3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH!, MPUCYIINX EJIOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOIICH KyJIbTyphl YEIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/J0POBBI0 U NPUPOJHONU Cpee.
Peanusyercs xummuueckoe oOpa3oBaHHEe OOydyarOUIMXCS Ha YPOBHE CpPEIHEro oOIlero
o0pa3oBaHus CpeACTBaMU y4eOHOro mpeaMera «XUMHUA», COAEepKaHUEe U IIOCTPOEHUE KOTOPOIro
OlpesieNieHbl B MpOrpaMMe MO0 XUMHM € Y4E€TOM CHeUu(UKH HAyKd XUMHH, €€ 3Ha4eHus B
MO3HAHUU MPUPOABI U B MaTE€pUaIbHOMN XKM3HM OOILIECTBA, a TAKXkKe C y4ETOM OOLIMX Lenel U
INPUHILIMIIOB, XapaKTEPU3YIOUIMX  COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEJHEro O0OIero
obpazoBanusi B Poccuiickoit deneparu. XuMusi Kak 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK
urpaer ocoOyr pojib B COBPEMEHHOW HUBUIIM3ALMU, B CO3JaHUM HOBOHM 0a3bl MaTepuanibHON
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMHUpPOBAHUE PALMOHAILHOTO HayYHOTO MBIIUICHUS, B
CO3/1aHUE LIEJOCTHOTO MpPEJCTaBIeHUsI 00 OKpY)KalolleM MHUpPe KaK O €IUHCTBE HPUPOJIBI U
4eJoBeKa, KOTopoe (OpMHUPYeTCss B XMMHUU HAa OCHOBE IMOHHMMAaHHs BEIIECTBEHHOI'O COCTaBa
OKPY’KaIOILEr0 MHUpa, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOCHHMEM BEILECTB, UX CBOWMCTBAMU U
BO3MOXHBIMH 00J1aCTAMU NpUMEHEHHs. TeCHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMU
HayKaMH, XMMHUS CTajla HEOThEMJIEMON YacThbi0 MHUPOBOHM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM
YCIEIIHOTO0 TPyJa U JKU3HM KaxJIoro ujgeHa oOmiectBa. CoBpeMeHHas XMMHMsI Kak Hayka
co3yaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTUI HalpaBjeHa Ha pelleHHe r100allbHbIX TpodiieM
YCTOWUYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SJHEPreTUUYECKOM, MUIIEBOM, YKOJIOTMYECKOMN
0€30MacCHOCTH ,0XpaHbl 3JOPOBbSI.

B cooTBeTcTBMM C OOmMMMH IEIIMH W TPHUHIMIIAMH CpeaHero oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10 xmaccel, 6a30BbI ypOBEHb W3YUYEHHS]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY OOydaroluXcsl, HEOOXOAMMYIO MM st
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
pOoI0JDKEHHUs 00pa30BaHuUs B pa3IMUHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.
CocTaBisromyMu IpeaMera «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckass XUMUsS» U



«O01mas 1 HeopraHu4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SBJISIFOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHHM [0 HEOPTAaHUYECKON XUMHH (C BKIIOYCHUEM 3HAHUN U3
o0uIeil XMMHM) U OpraHuuecKoi Xxumun. @opMupoBaHUE JAaHHOW CUCTEMbI 3HAHUN IIPY U3y4YEHUU
npeaMera 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus BEIIECTB HA OCHOBE
0o0LIMX NOHATHH, 3aKOHOB U Teopuil XxuMuu. CTpyKTypa coaepkaHusi KypcoB — «Oprannyeckas
xuMus» U «O0111as 1 HeoOpraHu4ecKasi XuMush» c(hoOpMUpOBaHaA B IPOrpaMMe 110 XUMHUH Ha OCHOBE
CUCTEMHOI0  MOAXOJa K  M3y4eHHI0O  ydyeOHOro  Marepuaisa M OOYCIOBJIEHA
UCTOpPUYECKH OOOCHOBaHHBIM PA3BUTHEM 3HAHMH HA OINpPENENEHHBIX TEOPETHUECKUX YPOBHSX.
Tak, B Kypce OpraHM4ecKOd XMMHMH BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKOU
TEOPUM CTPOCHHsI OPraHUYECKUX COCAVMHEHUM, a TaKKE€ Ha YPOBHE CTEPEOXUMUYECKHX H
AIIEKTPOHHBIX MPEJCTaBICHUNA O CTpoeHMu BemecTB. CBeneHus 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3sBUTHMM — OT YIJIEBOJOPOJOB JO CJIOXHBIX OHMOJIOTHYECKU
AKTUBHBIX COCMHEHUN. B Kypce opraHn4ecKoil XMMHH MOJIY4al0T pa3BUTHE cHOpPMHpPOBAHHBIC
Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHuUs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUECKOU
CBSI3U, KIJIACCU(DMKALMOHHBIX IpPHU3HAKaX BEILIECTB, 3aBUCHUMOCTH CBOWCTB BELIECTB OT HX
CTPOEHUs, 0 XUMHUYEeCKOU peakiuu. [1o HOBBIM yrioMm 3peHus B npeamere «XuMus» 6a3o0BOro
YPOBHSI pacCMaTpUBAeTCsl H3YYEHHBIH Ha YpPOBHE OCHOBHOIO o00mero ooOpa3oBaHus
TEOPETUYECKHI MaTepral B (DaKTOJIOTUIECKUE CBECHHS O BEHIECTBAX W XMMUYECKOH pEaKIiu
Tak, B yacTHOCTH, B Kypce «O0mias 1 HeopraHudeckasi XuMHUsD 00yJaromuMcsl TPeA0CTaBIsSETCS
BO3MOXXHOCTh OCO3HATh 3HAUYEHHE MEPUOJUYECKOTO 3aKOHa C  OOLICTEOPETHYECKUX H
METO0JIOTUYECKUX TO3HUILINH, TIYOKe TIOHATh HCTOPUIECKOE H3MEHEHUE (PYHKINI ITOTO 3aKOHA
— oT o0o01aroen bi o) 00BACHSIOLIEH u MIPOTHO3UPYIOIIEH.
Envnag cucrema 3HaHMM O  BaXHEHIIMX  BELIECTBAX, MUX  COCTaBe, CTPOCHMH,
CBOMCTBAaX U MPUMEHEHUH, a TAKXKE O XMMUYECKHUX PEAKLMX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX
IIPOTEKaHUs NOMNOJHAETCsT B Kypcax 10  KaccoB 3JIeMEHTaMHM COJEP)KAHMS, HMEIOIIMMU
KyJBTYpPOJOTMYECKHM M MPHUKIAAHON Xapakrep. OTH 3HAHUS CIIOCOOCTBYIOT TTOHHMAHUIO
B3aUMOCBSI3M XUMHU C JAPYTMMHM HAayKaMH, pAacKpbIBalOT €€ poJib B I03HABaTEIbHOM U
MPAKTUYECKON JESTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHHUS K IpOLEcCy
TBOpUeCcTBa B 00JacTM TEOPUM U MPAKTUUYECKHX MPHIOKEHUH XUMHH, I1OMOTAIOT
BBIIYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX NMPOOJIeMax, CBI3aHHBIX
C XUMHEH, KPUTHUECKU OCMBICIINBAaTh UH(OPMAIMIO U MIPUMEHSATH €€ JUIs MOMOJHEHHUs 3HAHUM,
PELIEHNUS UHTEIIEKTYaIbHBIX U KCIIEPUMEHTAJIBHBIX UCCIIE0OBATEIbCKUX 3a/1a4.

B uenom coxpepxanue ydeOHOro mnpeamera «XUMHS» JAHHOTO YPOBHS H3YYEHMS
OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Yy OOYyYAIOIUXCS MHPOBO33PEHUECKOM OCHOBBI JJIs
NoHUMaHuA (GWIOCOPCKUX HJAEH, TaKMX Kak: MaTepHallbHOE €IMHCTBO HEOPraHWYeCKOro M
OpPraHM4ecKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BELIECTB HMX COCTaBOM U CTPOEHHEM,
MI03HABAEMOCTh MPHUPOTHBIX SIBICHUH MyTEM SKCIIEPUMEHTa M PELICHUs MPOTUBOPEUUN MEXTY
HOBBIMU Q)aKTaMI/I U TCOPETHYCCKUMHU MNPEAIIOCBIIIKAMH, OCO3HAHWEC POJIM XMUMHUHU B PCUHICHUU
HKOJIOTMYECKUX MpOoOJIeM, a Takke MpolsaeM cOepekeHUusi PecypcoB, ChIpbs, CO3AaHMSI HOBBIX
TEXHOJIOTHUH K MaTcpuraioB. B mnane peIICHUA 3a/1a4 BOCIIMTAHUA, Pa3BUTUA U COLMAIM3alIUN
06y'-IaIOH_[I/IXC$[ IIPUHATEIC HpOFpaMMOI\/’I O XUMHH IIOAXOAbI K OHNPCACICHHUIO COJACPKAHHA U
MOCTPOCHUS IpeAMETa MpelyCMaTpUBalOT (OPMHUPOBAHUE YHUBEPCABHBIX YU€OHBIX JAEHCTBU,
UMeoIuX 0a30BO€ 3HAUEHUE JIUIS PAa3IMUHBIX BUJIOB JEATEIBHOCTHU: PELICHUS TPOoOIeM, TOUCKa,
aHanmu3a U 00paboTKU MH(pOpPMAIMH, HEOOXOJUMBIX IJIs1 IPUOOPETEHUS OMbITa MPAKTUYECKON U
UCCIIEI0BATEIbCKON IeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUM XUMUU. B mpakTuke



IpenojaBaHus XMMHUHU KaK Ha YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, TaK U Ha YpOBHE CPETHETO
obmiero oOpa3oBaHus, MPH OIMPEACIICHUN COACPIKATEIIbHOW XapaKTEPUCTHKH LeJed H3ydeHUs
npeJMeTa  HalpaBlI€HUEM  MEpPBOCTENEHHOM  3HAYMMOCTH  TPAJAMIMOHHO  MNpPU3HAETCS
dbopMUpPOBaHHE OCHOB XHMHUYECKOH HAyKH Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPaKTUYECKOU JIEATENIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJUYECKON TOYKU 3pEHHS TaKOW MOJIXO0 K OMPECNICHUIO LeJiel 3yueHus IpeaMeTa SIBIsIeTcs
BIIOJIHE OnpaBiaHHbIM. COIIaCHO JAHHOM TOYKE 3pEHUs IIaBHBIMU LEISIMU U3y4YEHUS MIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE B 10 Kitacce sBJISFOTCS:

. dbopMupoBaHue CHCTEMBI XAMHUYECKHAX 3HAHUU KaK BOKHENIIEN
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHPA, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIE
NOHSTHS, (PyHIaMEHTaJIbHBIC 3aKOHBI U TCOPUH XHUMHUHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
NOHMMAaHHE CYITHOCTH JOCTYITHBIX 0000IIEHII MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHHE
C UCTOPHUEN UX PA3BUTHS U CTAHOBJICHHUS;

e (dopMupOBaHHE U Pa3BUTHE MPEACTABICHHI O HAYYHBIX METOJAaX MO3HAHHs BEIIECTB U
XUMHYECKHX peaKlUi, HeOOXOAUMBIX AJis MPUOOPETeHUs YMEHUU OPHUEHTHPOBATHCS B MHpE
BEIIIECTB U XUMHYCCKHUX SBJICHUM, UMEIOIIUX MECTO B IIPUPOJIC, B IPAKTUUCCKOMN U MTOBCEIHEBHON
JKHU3HU,

® pa3BUTHE YMEHUH M CIIOCOOOB AEATENBHOCTHU, CBSI3aHHBIX C HAOJIOJCHHEM U OObSICHEHHEM
XUMHYECKOTO KCIIEPUMEHTa, COOJIIOJICHHEM MpaBmil 0e30macHOr0 OOpamieHHus C BEHIeCTBAMH.
Hapsiny ¢ stum, copepkareinpHas XapaKTEpUCTHKAa LEJI€ M 3aJad U3Yy4EeHHs IpeaMera B
IIporpamMmme 1o XMMUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUYU C HOBBIMU IIPUOPUTETAMH B
cucTeMe cpeaHero oouiero oopazoBanus. CeroHs B MpenojaBaHUM XUMHUH B OOJIbLIEH CTENeHU
OTIAE€TCs MPEANOYTEeHNE MPAKTUYECKON KOMIIOHEHTE COAepKaHUsl Oy4eHMsI, OpUEHTUPOBAHHOU
Ha TOATOTOBKY BBIMYCKHHKA 0011e00pa3oBaTeiIbHON OpraHu3alMy, BIAJCIOIero He HabopoMm
3HaHUM, a (PYHKIHMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHMSIMH aKTHBHOIO
MOJIyYEHUS 3HaHUHN u IIPUMEHEHUS ux B peanbHOI KU3HU
JUISl peIIEHUs TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ atum IprU U3YUYCHUU TIPEAMCTA «XHUMHU» JAOMUHHPYIOIICC 3HAYCHUC HpI/IO6peTaI-OT
TaKHuC TSN U 3a/Ja4, KaK:

» anmantanus oOydaroImUXcs K  YCIOBHSAM JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHUpA,
(dopMHpOBaHNE UHTEUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY NPHHITHIO TPAMOTHBIX PEIICHHHA B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;

» (dopMupoBaHHEe y OOYYAIONUXCS KIFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIHIA),
UMEIOIMX YHUBEPCAIbHOE 3HAYEHHUE JUI PA3IMYHBIX BUIOB JIEATEIBHOCTH: PELICHUS
npo0iieM, Moucka, aHajau3a 1 00paboTKu HHPOpMALHK, HEOOXOAUMBIX LI IPUOOpPETEHUS
OTIBITA JEATEIbHOCTH, KOTOPAs 3aHUMAET BaXKHOE MECTO B MIO3HAHUM XMMHUH, a TAKXKE JUIS
OLICHKH C TMO3UIUN HKOJIOTMYECKOM O€30MacHOCTH XapakTepa BIIMSHUSA BEIIECTB U
XUMHYECKHX IIPOLECCOB HA OPraHU3M UY€JIOBEKA U IPUPOAHYIO CPENY;

» Ppa3BHUTHE TIO3HABATEILHBIX MHTEPECOB, HHTEIUICKTYAILHBIX M TBOPUECKUX CITOCOOHOCTEH
00yYaromuxcst: CHOCOOHOCTH CaMOCTOATENBHO NMPHOOpPETaTh HOBbIE 3HAHUS [0 XMMHUU B
COOTBETCTBUU C JKMU3HEHHBIMH IOTPEOHOCTSMH, HCIOJB30BaTh  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTHH JUI MOUCKA M aHalIM3a y4eOHOM M Hay4YHO-TIOMYJISIPHOM
MH(pOpPMaILU XUMUYECKOTO COICPKAHMUS;



» (opMHPOBaHHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS,
HaOIIOAaTEIPHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpPbIe OCOOCHHO HEOOXOJHMMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEJACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

» BOCIHTAaHHE Yy OOYYAIOINUXCSH YOEKIEHHOCTH B T'YMaHHCTHYECKOW HAIPABJICHHOCTH
XUMHH, €€ BaXHOH pOJIM B pEIICHHH TJI00aJbHBIX NPOOJIEeM pPalMOHAIBHOTO
MIPUPOJIOTIONB30BAHMS, TIOTIOJHEHUS JHEPreTHYCCKUX PECYypCOB M COXpaHEHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K IPUPOIC
1 CBOEMY 3JIOPOBBIO, a TAKXKE MPHUOOPETEHHS OIBITa UCIIOJIb30BaHUS TOJYICHHBIX 3HAHUN
JUISE TIPUHSATHS TPAMOTHBIX PEIICHUH B CUTYalHsX, CBS3aHHBIX C XHUMHYCCKUMU
SIBJICHUSIMU.

B yuebHoM miiane cpeanero odiero oopasoBanus npeamMeT « Xumus» 6a30Boro ypoBHs BXOAUT B
COCTaB MpeaMeTHO# obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1ee 4nciio 4acoB, OTBEACHHBIX JUIA U3YYEHHUSI XMMHHU, HA 0a30BOM YPOBHE CpPEIHET0 OOIIEro
obOpazoBanusi, cocrapiseT 68 yacon: B 10 kimacce — 34 yaca (1 yac B HeeIIO)

COAEP KAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKAS XUMMUSA

Teopernueckue 0OCHOBbI OPTraHMYECKOH XUMHUHI

[Ipeamer opraHvyeckol XUMHMU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHHUE B MOJYYCHUU HOBBIX
BEILIECTB U MarepuanoB. Teopus cTpoeHHs opraHmyeckux coeauHeHul A. M. bytieposa, eé
OCHOBHBIE MoJI0’KeHHsI. CTpyKTYpHbIe (POpMYJIbl OPraHMYECKUX BemiecTB. ['oMosorus, n3oMepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COETMHEHUSX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenne o kinaccudukaluy OpraHUYECKUX BemiecTB. HoMeHKaTypa oOpraHMYecKHX
COeMHEHUH (cucTeMaTu4ecKkas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIINX MTPeICTaBUTENEH KIIaCCOB
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOABl M3YYEHHs BEIECTB M UX IPEBPALLEHUN: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBieHue, 0OyriIuBaHUE U TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NPOCTEHUIINE MTPEICTaBUTENN
JIKAHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peakuy 3aMEelIeHUs] U TOPEHNUs ), HaX0XKJICHHUE B
MIPUPOJE, OJYUYEHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH psAl. OTUIEH U NPONWIEH — IpOCTEHIINe
MPEJICTaBUTENIN AJIKEHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHHUS U MOJIMMEPHU3aLlN ), TIOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraauen-1,3: ctpoeHue, BaXHEHIINEe XUMUYECKUE CBOWCTBA
(peakiust mosmmMepu3aium). [loaydyeHrne CHHTeTUYECKOTO KaydyKa U Pe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALIETHIIEH — MPOCTEHIIHA
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHME, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJJIOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, crpoeHHe, (U3MYECKHME M XUMHYECKHE CBOMCTBAa (peakimuu
rajJJoreHUPOBAHUS M HUTPOBAHUS), MOJIY4YEHUE U TNpPUMEHeHHue. ToJyois: cOCTaB, CTPOEHHE,
¢u3nUeckrue U XMMUYECKHE CBOMCTBA (peaKkIuy TaJlOTeHUPOBAHHUS U HUTPOBAHUSA), TIOTYUYCHUE
npuMeHeHne. TOKCHMYHOCTh apeHoB. ['eHeTHueckas CBA3b MEXIy YIVIEBOJOPOJaMH,
IIPUHAUICKALMMU K pa3JIMYHbIM KJlaccaM.

[TpupoaHbIe HCTOYHHUKH YTIIeBOAOPoaA0B. [IprpoHslii a3 u monytHbe HedTsHbIE Ta3bl. HedTh n
e€ mnpoucxoxaeHue. CrnocoObl mepepabOTku HeTH: TEepPeroHKa, KPEKUHT (TEPMHUYECCKHUU,
KaTaJuTHueckuil), mmponu3. [lpogykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIyKThI €ro nepepadboTKH.

DKCIEpUMEHTAIbHBIE METOJIbI W3YYCHHUS BEIIECTB M WX IMPEBPAILCHUN: O3HAKOMJICHUE C
oOpa3iamu miacTMacc, KayduykoB U pe3uHbl, KoJutekun «HedTs» u «Yromp», MoearupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOAHBIX, IPOBEICHHE MPAKTHUYECKOW pPaOOTHI:
MOJTyYeHHUE ITUJICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Bbruncnenus mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOTUYECTBA HCXOTHOTO
BEIIIECTBA WJIM MPOAYKTA PEAKIMUH IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3
MCXOJHBIX BEIIECTB WA MPOIYKTOB PEAKIIIH ).

Kucnopoaconep:kaiue oprannyeckue coeIuHeHHsI

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJI: CTPOCHUE, (PU3NUECKHEe U XUMUYECKUE
CBOMCTBa (peaklMu C aKTUBHBIMU METallJlaMM, Tajlor€HOBOJOPOAAaMHU, TOPEHHE), TPUMEHEHHE.
BonoponHbie cBsi3u Mexly MOJIeKyJlaMH cIUpTOB. JlelicTBUe MeTaHoJa U 3TaHOJIa Ha OPraHUu3M
4eJI0BEKA.

MHoOroatoMHEbIE CIIUPTHI. OTUJICHTTINKOIb U TJIMIOCPUH: CTPOCHUC, q)HSH‘{CCKI/IC N XUMHUYCCKUC
CBOMCTBaA (B3aI/IMOI[CI\/'ICTBI/Ie CO MMEJIOYHBIMHM MCTAJIaMH, KAaUCCTBCHHAA pPCaKIUAd Ha
MHOI'OAaTOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHu3M YCJIOBCKaA. HpI/IMeHCHI/IC TIIMOEpUHa "
OTHUJIICHTJIMKOJIA.

@deHou: CTpPOCHHE MOJEKYNbI, (pU3MUecKue M XMMHUYECKHe CBOMcTBAa. TOKCHMUHOCTH (eHoa.
[Tpumenenue enona.

Anpaeruapl U KeTOHBI. DopMabAeTUl, alleTaIbICTH: CTPOCHUE, (PU3MUECKHEe U XUMUYECKUE
CBOMCTBa (p€aKIMU OKHCJEHUS W BOCCTAHOBJICHUS, KAYECTBEHHbBIE PEAKIUH), MOJIyYCHHE U
MIPUMEHEHHE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAasi W YKCyCHasi KHUCJIOTBHI:
CTpoeHHe, pU3nvecKre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepuHKaMK), TOoJNydyeHHe U mpuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOLIEE NEUCTBHE.



CrnoxHnble 3pUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ uaponn3 cnoxxHbix 3¢upoB. JKHpHI.
I'maponus sxupos. [IpuMenenue xupoB. bruosorudeckas posb )KUPOB.

VYraeBodpl: cOCTaB, KilacCH(UKalMsg yIJIeBOAOB (MOHO-, IU- M moaucaxapuibl). [mokosa —
OPOCTEHIINK MOHOCAaXapua: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (PU3HMUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumozeicTaue ¢ rugpokcusom meau(Il), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBiIeHUE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas ponb. oTocunres. PpyKTO3a KaK H30MEpP IITHOKO3bI.

Kpaxman u nemmosnoza Kak mnpupoasble nosnumepbl. CTpoeHHEe Kpaxmajga U LEJUTHOJIO3BI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUApOJIN3, KAUECTBEHHAs peaKLUs ¢ HOJIOM).

DKCrepuMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB U UX MPEBPAIllEHUI: IpOBeIeHne, Ha0II0IeH e
U OINMCaHHE JIeMOHCTPAIIMOHHBIX OINBITOB: TOPEHHE CIHPTOB, KAa4ECTBEHHBIC pPEAKLIUU
OJIHOATOMHBIX CHUPTOB (OkucieHue sTtaHona okcugoMm meau(ll)), MHOTOaTOMHBIX CHUPTOB
(B3aumojercTBue rimiepruna ¢ ruapokcuaom meau(ll)), anpaerunoB (OKHCIEHHE aMMUAYHBIM
pactBopoM okcuna cepedpa(l) u ruapokcuaom menu(Il), B3aumoaeiicTBuE Kpaxmaia ¢ HOJOM),
IIPOBEJICHUE NPAKTUYECKOW pabOThI: CBOICTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a1auu.  BpruncieHus mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa,
KOJINYECTBA HCXOJHOTO BEIIECTBA WJIM NPOJYKTa PEAaKLUUH IO HM3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEILECTB WIIN IIPOJYKTOB PEAKIIUN).

A3oTcozeprKaliiue OpraHn4eckiue COeTUHEHUS.

AMHMHOKHUCIIOTB Kak aM(oTepHble OpraHuyYecKhe coeAuHeHUs. DPU3NYecKHe U XUMHUYCCKHE
CBOMCTBa aMHHOKHCIOT (Ha TpUMEpe TJUIHMHA). buonormyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentunasl.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHbIE coelMHEeHUs. [lepBuUuHas, BTopuyHas U TpeTUYHas
CTPYKTypa OeNKOB. XHWMHUUYECKHE CBOMCTBAa OEJIKOB: THUIPOJU3, JIEHATypalus, KadyeCTBEHHBIE
peaxiuu Ha OeNKu.

3KCHepI/IMeHTaHBHHC MCTOAbI U3YYCHHA BCIICCTB U UX npeBpameHI/Iﬁ: Ha6J'II-OI[eHI/Ie H OIMMCAHUC
JACMOHCTPAIMOHHBIX OIIBITOB: ACHATYpalusd OeIIKOB IMpU HAarp€BaH1uu, IBECTHLIC PCAKIIN A OeIKOB.

BbicokoMosIeKyIsIpHBIC COCTUHEHHSA
OcCHOBHBIE TIOHATHUSI XHMHUU BBICOKOMOJIEKYJISIDHBIX ~COEIMHEHUN: MOHOMEp, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MOJIeKyaspHass Mmacca. OCHOBHbIE

MCTObl CHHTC3a BBICOKOMOJICKYJIAPHBIX COCTUHEHHUI — noJimmepu3anua U MOJIMKOHACHCA .

SKCHepI/IMCHTaHBHBIC MCETOJAbI H3YYCHHA BCHICCTB U HUX HpCBpaH_[CHI/IfII O3HAKOMJICHUE C
06p33HaMI/I MMPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

Me)KHpCIlMeTHBIC CBsA3H.
Peamuzanus MCKIPCAMETHBIX CBsI3eM Ipu H3YUYCHUH OpPr aHnmdyeckoii xumuu B 10 Kiacce

OCYIICCTBIACTCA YEPEC3 HCIIOJB30BAHHUE KakK O6HH/IX €CTCCTBCHHO-HAYUYHBIX HOHSITI/II7[, TaKk H
HOHHTHﬁ, SABJIIIOINUXCA CUCTEMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O ITHUKJIA.



OO01mue ecTecTBEeHHO-HAYYHbBIC TOHATHUS: SIBIICHHE, HAyYHBIH (DAaKT, THIOTE3a, 3aKOH, TEOPHUS,
aHaJu3, CUHTE3, Kilaccuukamus, MEePUOJAMYHOCTh, HAOIIOJICHWE, W3MEpPEHUE, DKCIICPUMEHT,
MojenupoBanue. Gu3nka: MaTepus, SHEPTrusi, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHHUE BEIIECTBA, (DU3UUYCCKHUE BEIMYMHBI U
€IMHUIBI X U3MEPEHHUS.

Buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BelIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTbI, OCHOBBLI PAllMOHAJILHOI'O IIMTAHWUA, MOKIIHUC CPCACTBA,
JICKAPCTBCHHBIC U KOCMETUYCCKHUE IPErapaThbl, MaTCpUalibl N3 HCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUSI OOYYAIOIIMMHUCS MPOTpaMMm
cpeaHero oOmero obpazoBaHMs (JIMYHOCTHBIM, METalpeAMETHbIM M IpeaMmeTHbM). HayuHo-
METOJMYECKOW OCHOBOM MJi1 pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTAaTOB OCBOCHHS MPOrpamMm
cpeaHero o011ero oopa3oBaHus SBIAETCS CUCTEMHO-ESATEIbHOCTHBIIN MOXO/.

B cooTBeTcTBUM C CUCTEMHO-AEATEIbHOCTHBIM IOAX0/I0M B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHMS TpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHMsl BBIIEICHBI CIICAYIOINE
COCTaBJISIOLIHE:

» O0CO3HaHHE OOYYAIOIIUMHCS POCCUHUCKON TPaXkKTaHCKOW HIEHTHYHOCTH — FOTOBHOCTH K

CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYUE MOTUBAIIMU K O0yUEHHUIO;

[eJICHAITPABICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHUHN JTMYHOCTH HAa OCHOBE KITFOUEBBIX

[EHHOCTEH M HCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIHBHOCTH

[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIMMH LIEJIOCTHON CHCTEME XUMUYECKOTO

oOpa3zoBaHus;

» Haluuue MPaBOCO3HAHUS JKOJOTHYECKOW KYJIbTYPBI M CIHOCOOHOCTH CTaBUTh ILEIH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

YV VYV

JIMuyHOCTHBIE PE3yNIbTaThl OCBOEHUS Mpeamera «XHUMHUsS» JIOCTUTAIOTCA B €IMHCTBE y4eOHOU U
BOCITUTATEIbHON NEATEIBHOCTH B COOTBETCTBUHM C T'YMAaHMCTHYECKUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU U HJeajJaMH POCCHUHCKOTO TI'pa)KJIaHCKOro OO0INecTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M TNpaBUJIaMU TOBEACHHS, CIIOCOOCTBYIOIIMMHU Ipoleccam
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YUYaIOIIUXCS.

JIMYHOCTHBIE PE3yIbTATHI OCBOEHHS MpeaMeTa «XUMUS) OTPaXaroT c(OPMUPOBAHHOCTD OIBITA
MO3HABATEIIbHON M MPAKTHUECKON IEsTeIbHOCTH O0YYaroIMXCs M0 peaju3aluu MPUHSITHIX B

0011IeCTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoro BOCIUTAHUS:



2)

3)

4)

5)

0CO3HaHMSI 00yYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 0053aHHOCTEH, YBaXKECHUS K
3aKOHY U IIPaBOIOPAIKY;

IIPEACTABJICHUS O COLMAJIBHBIX HOPMAaxX M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHUHN B
KOJUICKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUECKOW AEATEIbHOCTH IIPU CO3/JaHUM Y4EOHBIX MPOEKTOB,
peleHnH y4eOHbIX U [T03HABATEIbHbIX 33/1a4, BBIIIOJHEHUH XUMHUUECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHHUS, JIOTUKY U apI'YMEHTBI APYTUX
IIpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH NesTEIbHOCTH;

INAaTPUOTHYECKOI'0 BOCIUTAHUSA

LIEHHOCTHOTO OTHOIIECHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJICJUI0 OTEYECTBEHHOU
XUMUU;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M NPAKTHUECKOTO MPUMEHEHMS
XUMHUH, OCO3HAaHUA TOrO, 4YTO JOCTH)KCHHMS HAyKH €CThb pE3YyJIbTaT JJIUTEIbHBIX
HaOJII0/IEHUH, KPOITOTIUBBIX SKCIIEPUMEHTAIIBHBIX TOMCKOB, IOCTOSHHOTO TPY/Aa Y4EHbBIX
U IIPaKTUKOB;

MHTEpECa M II03HABATEIBHBIX MOTHBOB B IIOJYYEHMM M IOCIEAYIOIIEM AaHaIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH,

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA:

HPaBCTBEHHOI'0 CO3HAHUS, STUYECKOIO [IOBEICHNS;

CIIOCOOHOCTH OLIGHUMBATh CHUTYallUM, CBA3aHHbIE C XHWMHYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs], OPUEHTHUPYSICh HA MOPAJIIBHO-HPaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLICHMBAaTh CBOE IIOBEJEHUE M IOCTYIKHM CBOMX TOBApHILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUN 3TUX MOCTYIIKOB;

(popMUPOBaHNS KYJIbTYPbI 310POBbS:

MOHMMAaHUS IIEHHOCTeH 370poBoro u Oe3omacHoro oOpasza >KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;
coOmoieHnst TIpaBuil O0€30MacHOr0 OOpalleHHs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JEATEIBbHOCTH;

MOHMMAHUSA [IEHHOCTH TMPaBWJI HMHIUBUAYATbHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJEICTBUN W HENPUSTUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aTKOTOJs,
HApKOTHUKOB, KYPEHHUS);

TPYAOBOI0 BOCIIUTAHUA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENbCKON JIeATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PpEUICHMM IPAKTUYECKHUX 3aJad COLUAJIBbHOMN
HalpaBJIEHHOCTH (B PaMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPAKTHYECKOMY M3YyUYCHHMIO MPOoQEecCHil pa3auyHOro poja, B TOM YUCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXEHHUs K TPYAY, JIOJSAM TpyAa U pe3yibTaTaM TPYAO0BOU JEATEIbHOCTH TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MHAMBHUAYaAJIbHOM TpaeKTopuu oOpa3oBaHus, Oyayiiei npodeccuun



U pcajin3danuun COGCTBGHHBIX JKNU3HCHHbBIX IINIAHOB C y‘IéTOM JIMYHOCTHBIX HWHTCPCCOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0JOrHYecKOro BOCIMTAHMSA:

®  HKOJIOTMYECKH 11eJIeCO00PAa3HOro OTHOLIEHUS K IPUPOJIE, KAaK MICTOUHUKY CYLIECTBOBaHMS
JKH3HH Ha 3eMiIe;

® [IOHMMAaHH MI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

® 0CO3HaHM HEOOXOAMMOCTHU UCIOJIb30BaHUS JOCTHXKEHUN XUMHH U1 PELIEHUs BOIIPOCOB
palMOHAaIBHOIO IPUPOJOIIOIB30BaHUS;

® AKTHUBHOI'O HENPUATHS NEHUCTBUM, NMPUHOCAIIUX BpPEI OKPYXKAIOIIEH MPUPOJHOMN Cpele,
yMeHUs IIPOTHO3UPOBATh HeOJIaronpusITHbIE JKOJIOTUYECKHE IIOCJIEICTBUS
IPEIIIPUHUMAEMBIX JEHCTBUM U IPEIOTBPALATh HX;

® HAIMYMAS Pa3BUTOTO HKOJOIMYECKOTO MBIILICHUS, 3KOJOTMYECKOW KYJIbTYpHI, OIIbITa
JESATEIIBHOCTH JKOJIOTMYECKON HAINpaBICHHOCTH, YMEHMsI PYKOBOACTBOBATHCA HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M yMEHUs
AKTUBHO IPOTUBOCTOATH UJIEOIOIHU XeMopoouu;

7) UWEeHHOCTH HAYYHOI'0 MO3HAHUSI:

e CchOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHOM MPAKTHUKH;

® T[OHUMaHHUS CHelUM(PUKA XUMUU KaK HAyKd, OCO3HaHUA €€ poiu B (POPMHUPOBAHUU
palMoOHaIbHOTO HAYYHOTO MBINUICHHS, CO3JaHUHM IIEJIOCTHOTO MPEACTaBICHHUS 00
OKPY’KaloIlleM MHpE KaK O €JUHCTBE NPHUPOABl M YEJIOBEKAa, B MO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnH nmpo0aeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,

e yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JIJII COBPEMEHHOW IMBWIM3AIUMU: B €€
TYMaHUCTUYECKON HANpPaBICHHOCTH M BAXXHOW PpOJIM B CO3JMaHUM HOBOM 0a3bl
MaTepuadbHOW KYNbTYpPbI, PEHICHUH TJIOOANBHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHSL
YEJI0BEUECTBA — CHIPHEBOM, SHEPTETUUECKON, MUIIIEBOM U SKOJIOTHYECKOM O€30MacHOCTH,
B Pa3BUTHUH MEIUIIMHBI, OOECIIEYEHUHN YCIOBUN YCHEIIHOTO TPyda M SKOJIOTHYECKH
KOM(OPTHOM JKU3HU KaXKJOTO YjieHa 00IIeCTBa;

® CCTECTBEHHO-HAyYyHON TIpPaMOTHOCTHU: TIOHMMAHHUSI CYIIHOCTH METOJOB IIO3HAHUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MONy4aeMbIe
3HAHUS 7151 aHAIIW3a U O0BSICHEHUSI SIBIICHUN OKPYKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM
W3MEHEHUH, YMEHUS JieTaTh 0OOCHOBAHHBIC 3aK/IFOUEHUSI HA OCHOBE HAay4YHBIX (DaKTOB U
MMEIOIINXCS TAHHBIX C 1EJIBI0 MOTYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

® CIOCOOHOCTH CAMOCTOATEIHHO HCIOIb30BaTh XMMUUYECKUE 3HAHUS AJIs PEIICHUS TIPOoOIeM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

® UHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM eI TENbHOCTH;

® TOTOBHOCTH U CIOCOOHOCTH K HEMPEphIBHOMY OOpa3oBaHHI0O U CamMO0Opa3oBaHUIO, K
AKTUBHOMY TIOJIYyYEHHIO HOBBIX 3HAHUW MO XMMHH B COOTBETCTBHUHU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

e HHTEepeca K OCOOCHHOCTSM Tpylda B pa3dUYHbIX cdepax mnpodeccuoHATbHON
JIeATETbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI



MertarnpeaMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOro mpeaMera «XHMHsS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHus BKIFOYAIOT: 3HAYUMBIE U1 POPMUPOBAHUS MUPOBO33PECHUSI 00yUAIOIIUXCS
MEXIUCLHUIUIMHAPHBIE (MEKIIPEIMETHBIE) OOIIEHAayUHbIE MOHATHS, OTPaXKaroLIUe LEI0CTHOCTh
HAyYHOW KapTHHBI MHpa U CHEUU(PHUKY METOJOB MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPTUs, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHBIN (haKT, MPUHIIHUII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleJoBaHue, HaOM0IeHue, H3MepeHue,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE Y4eOHBbIE NeiicTBUA (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYISTHBHBIC),
obecrieunBaromue GopMupoBanre QyHKIMOHAIBLHONH TPAMOTHOCTH U COIIMATBHON KOMITETCHIINU
00yJaromuxcs;

CIOCOOHOCTh o0y4arommxcs UCIO0JIb30BaTh OCBOCHHBIE MEKIU CLUILINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCallbHble Yy4eOHbIe JEHCTBHMsS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeTaHpeI{MeTHHC PE3yIbTaThbl OTpaxxaroT OBJIAJACHUC YHUBCPCAJIbHBIMU y‘le6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIIATUBHBIMHA I[@ﬁCTBI/I?[MH.

Orjaagenue YHUBEPCAJIBbHBIMHA y‘leﬁHBIMI/I N03HABATEJbLHLIMHU A€l CTBUSIMMU:

0a3oBble JIOTHYeCKHe eiCTBUSI: CaMOCTOSTEIBHO (OPMYIMPOBATh M aAKTyaIH3HpPOBATH
po0iieMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OMpCACIIATh LCIIN ACATCIIBHOCTHU, 3alaBasd MapaMCTPbl U KPUTCPUN UX JOCTHIKCHHA, COOTHOCHUTDH
PE3yabTaThl ACATCIIBHOCTU C IIOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BaTh IIPU OCBOCHUHN 3HaHUH HpI/IéMBI JIOTHYCCKOTO MBIIIJICHUS — BBIACIIATH XapaAKTCPHBIC
IMPU3HAKH IMOHATUH U YCTaHaBJIMBATDb UX B3aUMOCBA3b, UCITI0JIb30BATh COOTBCTCTBYIOIINUEC ITOHATHA
JJIA O0OBSICHEHHS OTACJIBHBIX (I)aKTOB u SIBJ'ICHI/II\/’I;

BLI6I/IpaTI> OCHOBAaHUA U KPUTCPUHN IAJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIICCTB U XUMHNYCCKHUX peaxunﬁ
YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NEIYKTUBHBIC, 1O AHAJIIOTHH), BBISIBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH BBHIBOABI U
3aKJIIOYCHUS;

IPUMEHSTH B IIPOLIECCE MO3HAHNUS, UCTIOIb3YyEMbIE B XUMUN CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJIENbHBIE MPEJICTaBICHUS — XHMUYECKUHA 3HaK (CHMMBOJI) 3JIEMEHTa,
XumMuueckass (GopMylnia, ypaBHEHHME XHUMHUECKOM peakiuud — TpU pPElIeHuHd Y4eOHBIX
[IO3HABATEJIBHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIECIIbHBIC IIPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TPU3HAKOB U3Y4AE€MbIX BEHIECTB U XUMUYECKHX PEAKIUH.

2) 0a3oBbIe Hccilea0BaTeIbCKHe IeCTBUA: OBJIAIeTh OCHOBAMU METOJIOB HAY4YHOTI'O MMO3HAHUA
B€IICCTB U XUMHNUYCCKHUX peaKuHﬁ;

(1)OpMy.]'II/IpOBaTB OCJIK U 3aJa49M UCCICJ0BaHUs, HCITIOJIb30BATh IOCTABJICHHBIC U CAMOCTOATCIIBHO
C(I)OpMYJII/IpOBaHHBIC BOIIPOCHI B KAUCCTBC UHCTPYMCHTA IMO3HAHUA U OCHOBBI JJI1 (I)OpMPIpOBaHI/IH
THUITIOTE3EI 110 IPOBCPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX CY)K)IGHHﬁ;



BJAJCTh HABBIKAMU CAMOCTOSITENIBHOIO IUIAHUPOBAaHMA W TPOBEACHUS  YYCHHYECKHX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIBHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 000OLICHHS W BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIIECIOBAHMS, COCTABIATH OOOCHOBAaHHBIA OTYET O MPO/IEIaHHOM
pabore;

IPUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIIE0BATENbCKON U MPOEKTHOW NEATENbHOCTH, IPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IOMCKY METO/OB PEIIEHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B II03HAHUS.

3) pa6oTa c undopmanueii: OpUCHTUPOBATHCS B PA3IIMYHBIX HCTOYHUKAX HHPOpMaUU (HayqIHO-
HOMNYJIsIpHAsl JUTEpaTypa XUMMUYECKOIO COJAEp)KaHMs, CIPaBOYHbIE IOCOOHUS, PpECcCypcChl
WutepHera), aHaIM3UPOBaTh HMH(DOPMAIMIO pa3IMYHBIX BHAOB M (OpPM MpeCTaBICHHUSA,
KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTH;

(dopMyITHpOBaTH 3aIPOCH] U TPUMEHSTH PA3IMYHbIE METOBI IIPU TIOUCKE U 0TOOpe WH(POpMAIIHH,
HE00XO0IMMOM JIs BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

HpI/IO6peTaTb OIIBIT HMCIIOJBb30BaHUA I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHHX TEXHOJIOTUH U
PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITCIILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS HWHPOPMAIUU (CXECMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KAUECTBE CPENICTBA MPHU PadOTE C XUMHUYECKOW MH(OpMAITHEH:
HIPUMEHSTh MEXKIPEIMETHbIC ((PU3MYECKHEe M MATEMAaTHYCCKUE) 3HAKU U CHMBOJIBI, (GOPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJB30BaTh U Hp606pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIAJJHOCTH.
Oejaaaenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JeHCTBUSIMM:

3a1aBaTb BOIIPOCBHI IIO CYIICCTBY O6CY)KI[&CMOI\/’I TEMBI B XOJ€ Jualiora W/ WA JAUCKYCCHH,
BBICKa3bIBaThb HACHU, q)OpMy.]'II/IpOBaTI) CBOM TIPCIJIOKCHUA OTHOCHUTCJIBHO BBIITOJTHCHHA
HpeHHOX(eHHOﬁ 3aJa4du,

BBICTYIIaTh C TIIPE3EHTALIMEN pEe3yJIbTATOB II03HABATEIBHOM JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMIPU  BBITOJHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO WCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOTO MpoeKTa U (POPMYyIHUpPOBATH BBIBOJBI IO pe3yjbTaTaM MPOBEIEHHBIX
WCCIICIOBAHHM MyTEM COTJIACOBAHMSI MO3UIIUN B XOJ€ 00CYXICHUS U 0OMEHA MHEHHSIMH.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBJISATH CBOIO I103HABATENIbHYIO JI€ATEIbHOCTD,
onpenenss e€ IeTu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBINOJHEHUM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX M XMMHUYECKUX PEAKIUIX; OCYILECTBISATh CAMOKOHTPOJb CBOEH NEATENbHOCTH Ha
OCHOBE CaMOAaHaJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI



ITpenMeTHBIE pe3yapTaThl OCBOEHUs Kypca «Opranuueckas xumus» 10 kiacc oTpakaror:

>

c(OPMHUPOBAHHOCTh TPEJICTABICHUH O XHWMHYECKOW COCTABIISIOUICH €CTECTBEHHO-
HAY4YHOI KapTUHBI MUPA, POJIM XUMHH B IIO3HAHUM SIBIEHUHN NPUPOABL, B HOPMUPOBAHUH
MBIIUICHHS ¥ KYJIBTYPbl IUYHOCTH, €€ ()yHKIIMOHATILHON IPaMOTHOCTH, HEOOXOAMMOM JIIs
pelIeHNs NPAaKTUYECKUX 3aJad U SKOJOIMYECKHM OOOCHOBAaHHOTO OTHOILEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpee;

BJIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIATaOLIHE
NOHATUS (XMMHUYECKHHA DJIEMEHT, aToM, OJJEKTpPOHHas 0O0O0J0YKa aroma, MOJIEKYyIa,
BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XMMHUYECKas CBs3b, CTPYKTYpHas (opMmyna
(pa3BépHyTas U COKpaIléHHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIepOTHBIH
CKeJleT, (PyHKIMOHAJIbHAs IPYIIa, PaJuKall, U30Mepusi, H30Mepbl, TOMOJIOTUYECKUN psi,
TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOA M a30TCOAEPKAIINE COCAUHEHHs, MOHOMED,
HOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS); TEOPHUH U 3aKOHBI
(Teopus cTpoeHHs opraHudeckux BemiectB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MacCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHMS,
JeKalue B OCHOBE TMOHUMAHUS MPHUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBICHUH,
(dakToJIOrMUeCKUe CBEIACHHUS O CBOMCTBaX, CcOCTaBe, IIOJIyYeHUHM U O€30I1aCHOM
UCTIOIb30BAaHUN BAKHEHIIUX OpPraHWYECKHX BEIIECTB B OBITY H TNPaKTHUYECKOU
JeSITeIbHOCTH YeJIOBEKa,

c(OPMHPOBAHHOCTH YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKH MMOHITUH, YCTaHABIMBATH
UX B3aMMOCBSI3b, HCIOJb30BATH COOTBETCTBYIOLIUE IOHATUS IPU ONUCAHUU COCTaBa,
CTPOEHUA U MPEBPALIEHU OPraHUYECKUX COCIMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJUKY JAJISi COCTABJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) GOopMya OpraHUYECKUX
BEIIECTB W YpPAaBHEHMH XUMHUECKUX pEaKlHi, H3roTaBiIMBaTh MOJEIHU MOJIEKYII
OpPraHMYECKHUX BEUIECTB IS HWIUIIOCTPALMU HMX XHUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTpOEHHUS;

c(OpPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAUICKHOCTh N3YUYEHHBIX OPTaHUIECKUX
BEIIECTB MO MX COCTaBy M CTPOCHMIO K ONPEAECIEHHOMY KIIAcCy/TpyIIle COeIUHEHUN
(YrieBoJopoabl, KHUCIOPOA M a30TCOJACPKAIINE COCIUHEHHS, BBICOKOMOJEKYIISIPHBIC
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarnyeckoil HomeHkinatype (IUPAC), a
TaKXe MPHUBOANTH TPUBHAJIBHBIE HA3BAHUS OTAEIBHBIX OPTaHUYECKUX BEMIECTB (ITHIICH,
NPONWICH, alleTUIICH, STUJICHIJIMKOJb, INIMIEPUH, (peHo1, GopMabaerul, aleTaabIerus,
MypaBbHHAsI KHCJIOTA, YKCyCHas KHCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPHMHOBAS KUCIOTA,
JII0K033a, PPYKTO3a, Kpaxmall, LeJUT0103a, TIIUILNH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHUIbl XUMHUYECKOW CBSI3M B OPTraHMYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHSTH IOJIOKEHHUS TEOPUU CTPOCHHSI OpPTraHHYECKUX
BemecTB A. M. ByTtiepoBa 17151 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa
U CTPOEHHUS; 3aKOH COXPAaHEHHST MacChl BENIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (U3NUYECKHE W
XUMHYECKHE CBOWCTBA THUIUYHBIX MPEICTABUTEICH Pa3IUYHBIX KJIACCOB OPTaHUYECKUX
BellecTB (MEeTaH, 9TaH, dTHICH, MPOIHIIEH, alleTuiIeH, OyTaauen-1,3, metunoyraauen-1,3,
OEH30I1, METaHOJ, 3TAHOJ, STUICHTIIUKOIb, TIUICPHH, (EHOI, alleTaIbICTHIl, MypaBbHHAS
U YKCYCHas KHCJOTBI, TJIIOKO3a, Kpaxmaj, LEeJUI0JI03a, aMHHOYKCYCHas KHCJIOTa),
WITIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIy HUMH YPaBHEHHSIMH COOTBETCTBYIOIIHX
XUMHUYECKHX PEaKLUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HCTOUYHUKH YTIIEBOJOPOTHOTO CHIPHS
(He(Th, MPUPOIHBIH ra3, yroiib), CIOcOObl X MEPepadOTKU U MPAKTHUECKOE MPUMEHEHUE
IPOJYKTOB NEpepaboTKu;



c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS IO XHUMHYECKUM YPaBHEHUSM
(Macchl, 00bEMa, KOTMYECTBA HCXOAHOTO BELIECTBA WM MPOIYKTA PEAKIIUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEILIECTB UM MPOIYKTOB PEAKIIUN);
c(OpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHU, UCIOJb3YyEMbIX B XUMUU NPU H3YYEHUU BEIIECTB M XMMHYECKUX SIBJICHHI
(HaOnrofieHue, U3MEpeHue, HKCIEPUMEHT, MOJAEIUPOBAHKE), UCIOIb30BaTh CUCTEMHbIC
XMMHUYECKUE 3HAHUA JUISl MPUHIATUS PELICHUH B KOHKPETHBIX JKMU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEILIECTBAMH U X IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOIIOaTh MTPaBUIIA TIOJIB30BAHUS XUMUYIECKONW TIOCYION U
nabopaTopHbIM 000pyAOBaHHMEM, a TakKe IpaBWiia OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIMSIMHE I10 BBIITOJIHEHUIO Ta00paTOPHBIX XHMHUECKUX OIBITOB;
c(OpMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATH W BBINOJHITH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpalleHus OpraHUYECKUX BEIIECTB MPU HATPEBAHUHU, TTOJIYYCHHUE STUJICHA U U3YUCHUE
€ro CBOMCTB, KaUECTBEHHBIC PEAKIIMU OPraHMYECKHUX BEILIECTB, JACHATypalrs OeIKOB MpH
HArpEeBaHUU, I[BETHBIC pEAKIHH OETKOB) B COOTBETCTBHHM C TMPABWIAMH TEXHHUKHU
0e30MacHOCTH MpH OOpalleHUH C BEIIeCTBAaMU M JAOOPATOPHBIM O0OPYIOBAaHUEM,
MPEACTABISTh PE3yJAbTAThl XMMHYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii u GopMyIupOBaTh BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;
c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HH(MOpMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHMKOB (CpelcTBa MaccoBod mH(popmaiuu, MHTepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHHH CcOOII0aTh MpaBHJia SKOJOTHYECKH IEI1eCO000pa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOM JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY’Kallllel NpUPOJHON Cpedbl, OCO3HABATH OINACHOCTh BO3JCHCTBUS HA JKUBbBIC
OPraHU3Mbl OINPEIEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIca nokazarensa 111K,
MOSICHATh Ha MpHUMEpax CIOCOObl YMEHbBIIEHUS W TMPEJOTBPAIICHUS HMX BPEIHOTO
BO3JICHCTBHS Ha OPraHU3M YEJIOBEKa;

MyHuuunajJbHOe AaBTOHOMHOE 00111e00pa30BaTeIbHOE YUpesKIeHue
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Bcero | Komrpoms | Ilpakriec DNEeKTPOHHO
HBIC Kue 00pa3oBaTebHbIE
paboThI paboTsI
pecypchl
1 | [Ipeamer opranuyeckoi 1 05.09 https://academyconte
XHMHH,eE€ BOSHUKHOBEHUE, nt.apkpro.ru/lesson/5
pa3BUTHE U 3cd2379-2a45-43b1-
3HAUCHIHE 9f67-7ebcdaf03ce
2 | Teopus cTpoeHus 1 12.09 https://academyconte
OpraHUYECKUX nt.apkpro.ru/lesson/c
coenunenuit A. M. Byrieposa, 935a58cab0e-4¢59-
€€ OCHOBHBIE ITOJIOKEHHS 9dcf-20517ae4b52
3 | IlpencraBnenue o 1 19.09 https://academyconte
KJIacCU(UKAINN nt.apkpro.ru/lesson/c
Bemects. Homenknarypa ace0-78eca600962
OpPraHUYECKUX BEIIECTB
4 | AnkaHbl: COCTaB U CTPOEHHUE, 1 26.09 https://lesson.edu.ru/
TOMOJIOTHYECKHI PSIJ| 04/10
5 | MeraH u 3TaH — npocTeuIme 1 03.10 https://academyconte
MPEJICTaBUTEIN aJTKAaHOB nt.apkpro.ru/lesson/5
3cd2379-2a45-43b1-
9f67-7ebcdaf03ce
6 | AJIKeHBI: COCTaB U CTpPOCHHE, 1 10.10 https://academyconte
CBOMCTBa nt.apkpro.ru/lesson/c
2f2f3d7-43d1-4873-
ace0-78eca600962
7 |OTuneH U OpONWIEH — 1 17.10 https://lesson.edu.ru/
MPOCTEHININE  TPEACTABUTEIH 04/10
QJIIKCHOB
8 | [Ipaktuueckas padora Ne 1. 1 1 24.10 https://academyconte
«ITonmydeHnue sTuneHa U nt.apkpro.ru/lesson/5
M3y4eHHE ero CBOHCTBY 3cd2379-2a45-43b1-
9f67-7ebcdaf03ce
9 | Ankanuensl. byraauen-1,3 u 1 07.10 https://lesson.edu.ru/
MeTrnoyTanuen-1,3. 04/10
[TonydyeHne CHHTETUYECKOTO
Kay4Iyka u
PE3UHBI
10 | AJKHHBIL: COCTaB U 1 14.11 https://lesson.edu.ru/
OCOOEHHOCTH CTPOCHHS, 04/10
TOMOJIOTHYECKHM P
AneTuieH — NMpocTenIni
TIPEJICTAaBUTENb AJTKHHOB
11 | BeiuncneHus o ypaBHEHUIO 1 21.11 https://academyconte
XUMHYECKON peaKiuu nt.apkpro.ru/lesson/7
dada027-8448-418f-
b416-fbaledd4ab6d
12 | Apensl: 6€H30JI U TOTYOIL. 1 28.11 https://academyconte

TOKCHYHOCTH apeHOB

nt.apkpro.ru/lesson/d
86d7d00-d5b4-491d-
aded-c3ddal9feef4




13 | I'ereTnueckas CBS3b 05.12 https://lesson.edu.ru/
yIII€BOJOPOMOB, 04/10
MPUHATISKALUX K
pa3IMYHBIM KJ1accaM

14 | TIpupoaHbIe UCTOYHUKN 12.12 https://lesson.edu.ru/
YIII€BOJOPOAOB: IPUPOIHBIN 04/10
ra3 ¥ onyTHble HeTAHbIE
rassl

15 | IlpupoaHble UCTOYHUKU 19.12 https://lesson.edu.ru/
YIJIEBOIOPOIOB: HEDTH U 04/10
POAYKTHI €€ mepepadoTKH

16 | KonrtposbHas pabota 1mo 26.12
paszaeny «YTJIeBOAOPOIBI

17 | IlpenenbHble  OJIHOATOMHBIC 09.01 https://academyconte
CIMPTHI: METAHOJA W O3TaHOJ. nt.apkpro.ru/lesson/5
Bopopo/Has cBsi3b 439c18b-7440-4b6f-

bf84-c04fa471694

18 | MHoroaToMHbIE CHUPTHI: 16.01 https://academyconte
STWJICHIJIMKOJIb U TJIMLIEPUH nt.apkpro.ru/lesson/4

61aa9c8-c0ef-4827-
a8e5-d12a0bedc826

19 | denomn: cTpoeHUE MOJIEKYJIBI, 23.01 https://academyconte
(bu3HUeCKre U XUMUICCKHE nt.apkpro.ru/lesson/6
CBOICTBa, IPUMEHEHUE 49883b8-7¢5f-4f16-

896e-10a2278b08f

20 | Anpaeruapl: hopManbaeru 1 30.01 https://academyconte
aleTanpJeru]. AeToH nt.apkpro.ru/lesson/8

664b319-0ba3-4945-
b076-ch7ae58580b90

21 | OOHOOCHOBHBIE NpeJIebHbIE 06.02 https://academyconte
KapOOHOBBIE KUCJIOTHI: nt.gpkpro.ru/lessonls
M 3cd2379-2a45-43b1-

YPABPHI I yREy e 9f67-7ebcdaf03ce

22 | Ilpaktuueckas pabora Ne 2. 13.02 https://academyconte
«CBolicTBa pacTBOpa nt.apkpro.ru/lesson/9
YKCYCHOI\/JI KUCJIOTBI)) 834d408-386d-444a-

8de3-7efba8h98cd

23 | CreapuHOBas U OJICMHOBAS 20.02 https://academyconte
KHUCJIOTBI, KaK IPEICTaBUTEIN nt.apkpro.ru/lesson/c
BBICIINX KapOOHOBBIX KHCIOT 2f2f3d7-43d1-4873-

ace0-78eca600962

24 | Mpl1a Kak COJIM BBICIIHX 27.02 https://lesson.edu.ru/
KapOOHOBBIX KUCJIOT, UX 04/10
MOIOIIIEE ICHCTBHE

25 | CnoxHble 3(pupbl Kak 06.03 https://academyconte
MTPOM3BOHBIE KAPOOHOBBIX nt.apkpro.ru/lesson/5
KHUCJIOT. [ UIApONn3 CIOXKHBIX 3cd2379-2a45-43b1-
>dupos 9f67-7ebcdaf03ce

26 | XKupsl: ruaponms, 13.03 https://academyconte

MIpUMEHEeHHEe, OMoIornYecKast
POJIb )KUPOB

nt.apkpro.ru/lesson/c
2f2f3d7-43d1-4873-
ace0-78eca600962




27 | YrimeBoabl: cOCTaB, 1 20.03 https://lesson.edu.ru/
knaccudukanys. Baxuaeimme 04/10
MIPEACTABUTENH: TIIOKO03a,
¢bpykTO3a, caxaposa

28 | Kpaxman u 1neimntosio3a Kak 1 03.04 https://academyconte
HPUPOIHBIE TOTUMEPHI nt.apkpro.ru/lesson/5

3cd2379-2a45-43b1-
9f67-7ebcdaf03ce

29 | KontposbHas paboTa 1mo 1 10.04
pazueny
«Kucnopoaconepsxamye
OpPraHUYECKUE COCTUHEHUS

30 | AMUHBI: METHJIAMUH U aHUJIUH 1 17.04 https://academyconte

nt.apkpro.ru/lesson/c
2f2f3d7-43d1-4873-
ace0-78eca600962

31 | AMMHOKHCIIOTHI KaK 1 24.04 https://academyconte
aM(OTEpPHBIE OPraHUYECKUE nt.apkpro.ru/lesson/c
COEIMHEHHUSL, UX 2f2f3d7-43d1-4873-
GHOJIOIHUECKOe ace0-78eca6009628
3gadeHue. IlenTuant

32 | benku KaK IIPUPOJIHBIE 1 07.05 https://academyconte
BBICOKOMOJIEKYJISIPHBIE nt.apkpro.ru/lesson/c
P —— 2f2f3d7-43d1-4873-

ace0-78eca600962

33 | OCHOBHBIC TIOHATHUS XHUMHH 1 14.05 https://lesson.edu.ru/
BBICOKOMOJIEK YJISIPHBIX 04/10
COCTUHEHUN

34 | OcHOBHBIC METOJIbI CHHTE3a 1 21.05 https://lesson.edu.ru/
BBICOKOMOJIEK yJIAPHBIX 04/10
COE€IUHEHMH. IInactMacchl,

Kay4IyKH, BOJIOKHA
O01ree KOJIMYECTBO YaCOB 34




INOYPOYHOE IIVTAHUPOBAHHUE

11 KUJIACC
Ne Tema ypoxka KonnyecTBo yacos Jara DIEKTPOHHO
Bcero | Komrpoms | Ilpakriyec o0pa3oBaTelbHbIC
HBbIC KHE pecprLI
paboThl paboTsl

1 | XuMuueckuii 31eMeHT. ATOM. 1 06.09 https://academyconte
OneKkTpoHHas KOHGUTypanus nt.apkpro.ru/lesson/5
aTOMOB 3cd2379-2a45-43b1-

9f67-7ebcdaf03ce

2 | [lepuonnueckuii 3aKOH U 1 13.09 https://academyconte
[Tepuonnueckas cucrema nt.apkpro.ru/lesson/c
XUMHYECKHX 5ieMeHToB [1. 1. 935a58cab0e-4¢59-
MeHeneeBa, X CBA3b C 9dcf-20517ae4b52
COBPEMEHHOI Teopueit
CTPOCHHSI AaTOMOB

3 | 3aKOHOMEPHOCTH U3MEHEHUS 1 20.09 https://academyconte
CBOMCTB XMMHYECKUX nt.apkpro.ru/lesson/c
AJIEMEHTOB M MIX COCMHCHUI 2f2f3d7-43d1-4873-
110 FPYIIAM H [IEPUOAM. ace0-78eca600962
3HaYCHHE MTEPUOINICCKOTO
3aKOHA U CHCTEMBI
XAMUYECKUX 3yiemMeHToB JI. 1.
MeneneeBa B pa3BUTHU
HayKu

4 | CTpoeHue BelIecTBa. 1 27.09 https://lesson.edu.ru/
Xumuueckas CBs3b, €€ BUJIbI; 04/10
MeXaHU3Mbl 00pa30BaHuUs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBsizb

5 | BaneHTHOCTB. 1 04.10 https://academyconte
DIEKTPOOTPHUIIATETHHOCTb. nt.apkpro.ru/lesson/5
CreneHb OKUCIICHHS. 3cd2379-2a45-43b1-
BelecTBa MOJIEKYJISIPHOTO 9f67-7ebcdaf03ce
HEMOJIEKYJISIPHOTO
CTPOCHHUS

6 | IloHaTue o quCHEPCHBIX 1 11.10 https://academyconte
cucteMax. MictuaHble u nt.apkpro.ru/lesson/c
KOJIIOM/IHBIE PACTBOPBHI. 2f2f3d7-43d1-4873-
MaccoBast 10JIs BELIECTBA B ace0-78eca600962
pacTBope

7 Knaccudukanus n 1 18.10 https://lesson.edu.ru/
HOMEHKJIaTypa 04/10
HEOPTaHMYECKUX COSAMHECHUN.
I'eneTnueckas cBsI3b
HEOPTaHUYECKUX
BEIIECTB, PA3JTUIHBIX KJIACCOB

8 | Knaccuduxamms XuMUYeCKUX 1 25.10 https://academyconte

peaKkuuii B HEOPraHUYECKOU U
OpraHUYecKON XUMHH. 3aKOH
COXPAHEHUS MacCChl

BEIIECTB; 3aKOH COXPAHECHUS U

nt.apkpro.ru/lesson/5
3cd2379-2a45-43b1-
9f67-7ebcdaf03ce




MIpeBpaLIeHHs SHEPTUU TIPU
XUMHYECKHUX PEaKIHIX

9 | CxopocTh peakium. 08.10 https://lesson.edu.ru/
OGpaTuMBbIE PEAKIIHH. 04/10
XHUMHYECKOE PAaBHOBECHE

10 | IIpaktuyeckas padora Ne 1. 15.11 | https://lesson.edu.ru/
«BiusHuE pa3sIMYHbIX 04/10
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKITUN»

11 | Dnekrtponutruueckas 22.11 https://academyconte
JHccoLManus. nt.apkpro.ru/lesson/7
TToHSATHE O BOZOPOIHOM dada027-8448-418f-
nokasarene (pH) b416-fbaledd4ab6d
pactBopa. Peakiiuu noHHOTO
oOMeHa.

I'maponus opraHnyeckux u
HEOPraHUYECKHX BEIECCTB

12 | OkuCIUTEIBHO- 29.11 https://academyconte
BOCCTAaHOBHUTEIIbHEIC nt.apkpro.ru/lesson/d
peakuuu. [lonsitie 06 86d7d00-d5b4-491d-
3IIEKTPOJIM3E PACIIABOB U aded-c3ddal9feef4
pacTBOPOB COJIEH

13 | KoHTtposbHas paboTa 1mo 06.12 https://lesson.edu.ru/
paszneny «Teopernueckue 04/10
OCHOBBI XUMHUH)

14 | Metabl, UX TTOJIOKECHHUE B 13.12 https://lesson.edu.ru/
[eproanyeckoii cucreme 04/10
XUMHUYECKUX djieMeHToR /1. M.

MenzeneeBa 1 0COOEHHOCTH
CTPOCHHS AaTOMOB

15 | CrmaBBI METAILIOB. 20.12 https://lesson.edu.ru/
DIEeKTPOXUMHUYECKU I 04/10
psl HAIPSHKEHUN METAJUIOB

16 | XuMHueckue CBOMCTBA 27.12 https://lesson.edu.ru/
BKHEUIITUX METAJIIIOB 04/10
(HaTpuil, Kanui, KaabIHid,

Mar"ui, axroMUHUIN) U UX
COEAMHEHUI

17 | XumMudeckre CBOMCTBA IIMHKA, 10.01 https://academyconte

JKeNe3a ¥ UX COEIUHEHNUI nt.apkpro.ru/lesson/5
439¢18h-7440-4b6f-
bf84-c04fa471694

18 | Xumuueckne CBOMCTBA XpoMa, 17.01 https://academyconte
MEIU U UX COEIUHEHUMN nt.apkpro.ru/lesson/4

61aa9c8-c0ef-4827-
a8e5-d12a0bedc826

19 | IIpaktuyeckas padora Ne 2. 24.01 https://academyconte
"Pemenue nt.apkpro.ru/lesson/6
AKCIIEPUMEHTATBHBIX 33/1a4 110 49883b8-7¢5f-4f16-
teme «MeTamis" 896e-10a2278b08f

20 | Hemeramibl, UX MOJOKEHHE B 31.01 https://academyconte

Ilepuonnueckoi cucreme

nt.apkpro.ru/lesson/8




XUMHYECKUX

anemeHToB /1. I. Menaeneena
1 0COOCHHOCTH CTPOCHHUS
aTOMOB

664b319-0ba3-4945-
b076-cb7ae5858b90

21 | ®usnueckue cBOCTBA 07.02 https://academyconte
HEMETAJUIOB. nt.apkpro.ru/lesson/5
AnoTponus HeMeTauoB (Ha 3cd2379-2a45-43b1-
IpHMeEpE KUCIOPOa, CEPHI, 9f67-7ebcdaf03ce
dhocdopa u yriepona)

22 | XUMHYECKHE CBOMCTBA 14.02 https://academyconte
rajJior€HoB, CEPBI U UX nt.apkpro.ru/lesson/9
COeIMHEHHI 834d408-386d-444a-

8de3-7efba8h98cd

23 | XMMHYCCKHE CBOMCTBA a30Ta, 21.02 https://academyconte
dbocdopa 1 UX COCTUHCHHIA nt.apkpro.ru/lesson/c

2f2f3d7-43d1-4873-
ace0-78eca600962

24 | XuMHYECKHE CBOMCTBA 28.02 https://lesson.edu.ru/
yIJIepoJa, KpEMHUS U UX 04/10
COCMHEHMI

25 | [IpuMeHeHne BaKHEHIIINX 07.03 https://academyconte
HEMETAJIOB U MX COEIUHEHUI nt.apkpro.ru/lesson/5

3cd2379-2a45-43b1-
9f67-7ebcdaf03ce

26 | O6oOmeHKe 1 14.03 https://academyconte
CHCTEeMaTH3alus 3HaHUH nt.apkpro.ru/lesson/c
o teme «Hemeramibiy. 2f2f3d7-43d1-4873-
BbIuuC/IEHHs 110 yPaBHEHUSAM ace0-78eca600962
XAMHYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI

27 | Ilpaktuueckas pabora Ne 3. 21.03 https://lesson.edu.ru/
«Pemenne 04/10
AKCIIEPUMEHTATbHBIX 33/1a4 110
teme "Hemerasibr"y

28 | KontpomnbHas pabora 1o 04.04 https://academyconte
TeMaM «MeTaJulbly U nt.apkpro.ru/lesson/5
«HeMeTamwis) 3cd2379-2a45-43b1-

9f67-7ebcdaf03ce

29 | Heopranudeckue u 11.04 https://lesson.edu.ru/
OpraHnYeCcKue KUCIIOTHI. 04/10
Heoprannueckue u
OpPraHMYECKHEe OCHOBAHUS

30 | AM¢oTepHbIEe HEOpraHu4YeCKHe 18.04 https://academyconte
Y OPTaHHYECKUE COCTUHEHUS. nt.apkpro.ru/lesson/c
I'enetrnueckas CBSI3b 2f2f3d7-43d1-4873-
HEOPraHHYECKUX U ace0-78eca600962
OpPraHMYECKUX BEIIECTB

31 | Posb XuiMuH B 00€CTICUCHHUH 25.04 https://academyconte

JKOJIOTUYECKOMH,
SHEPreTUYECKON U
MHIIEBOM OE30IIaCHOCTH,
Pa3BUTHUU MEAUITUHBI

nt.apkpro.ru/lesson/c
2f2f3d7-43d1-4873-
ace0-78eca6009628




32 | IlpencraBneHus 06 0OImMX 1 08.05 https://academyconte
HAay4HBIX IIPHHIIUAIIAX nt.apkpro.ru/lesson/c
MIPOMBIIIICHHOTO TTOJTY4YEHHSI 2f213d7-43d1-4873-
BAYKHEHIINX BEIIECTB ace0-78eca600962

33 | UenoBek B MUpE BEIIECTB U 1 15.05 https://lesson.edu.ru/
MaTepHasIoB 04/10

34 | XuMmus u 310pOBbE YeI0BEKA 1 22.05 https://lesson.edu.ru/

04/10
O011ee KOJIMYECTBO YaCOB 34




