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NOACHUTE/IbHAA 3AMUCKA
Mporpamma no XxMMnKM Ha ypoBHe cpeaHero obuiero obpasoBaHua pa3paboTaHa Ha ocHoBe PeaepanbHOro 3akoHa oT
29.12.2012 Ne 273-®3 «O6 obpaszoBaHuu B Poccuiickon ®epepaunmn», TpeboBaHnm K pesyibTatam 0CBOeHMs deaepaibHOM
obpa3oBaTesibHOM Nporpammbl cpeaHero obuero obpasosanuma (POMN COO), npeacraBneHHbIx B PegepaibHOM
rocygapcreeHHom obpasoBatesnibHom ctaHgapTe COO, ¢ yyuétom KoHuenummn npenogasaHua y4ebHoro npegmerta «XMmna» B
obpa3oBaTesibHbIX OpraHu3aumax Poccuiickoi Pegepaumm, peanmnsyowmx OCHOBHble 06pa3oBaTe/ibHble NPOrpamMmmbl, U
OCHOBHbIX NON0XeHUI «CTpaTernun pa3suTna BocnutaHuna B Poccuinckon ®epepaunm Ha nepmoa Ao 2025 roga» (PacnopsarkeHue
Mpasutenbctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAX0A0B K pa3paboTke Nporpammbl MO XMMUWN, K onpeaeneHunto obuei ctpatermm oby4yeHunsa, BOCNUTaHUA U Pa3BUTUA
obyuatowmxca cpeactBamm yuebHoro npeameta «Xumusa» ansa 10—11 knaccoB Ha 6a30BOM YpPOBHE COCTaBMIN KOHLUENTYya/lbHble
nonoxeHna ®roc COO o B3anmoobycnoBNEHHOCTU LENEN, COAEPHKAHNA, pe3YIbTaTOB 00y4eHUA N TPEOOBAHUM K YPOBHHIO
NOArOTOBKM BbINMYCKHUKOB.

Xvmunuyeckoe obpasoBaHMe, Noly4aemoe BbiMyCKHMKamMm obuieobpa3oBaTenbHOM OpraHn3aumm, ABAAETCA HEOTbeEMIEMOWN
4acTblo X 06pa3oBaHHOCTU. OHO CAYXKUT 3aBEPLLAIOLLMM 3TAaNOM peasin3aLmm Ha COOTBETCTBYOLWEM eMy 6a30BOM ypOBHe
KNHOYEBbIX LEHHOCTEN, MPUCYLLMX LLeNOCTHOM CUCTEME XMMMYECKOro 06pa3oBaHMA. ITU LEHHOCTM KacatoTcA NO3HAaHUA 3aKOHOB
npupoapbl, GOPMUPOBAHUA MUPOBO33PEHMNSA U 06LLEN KYbTYpbl YEIOBEKA, @ TaKKE IKOIOMMYECKM 06OCHOBAHHOIO OTHOLIEHMA K
CBOEMY 3,0P0OBblO M NpUpoAHON cpeae. Peanunsyerca xummyeckoe obpasoBaHme 0byyatoLWMXCA Ha YPOBHE cpeaHero obuiero
o6pa3oBaHMA cpeacTBaMu yuebHoro npegmerta «XmmMua», CoaepKaHne N NOCTPOEHME KOTOPOro onpeaeeHbl B NPOrpamme no
XMMUK C YH4ETOM cneumPuKn Hayku XMMUn, €€ 3Ha4eHUA B MO3HAHUM NPMPOAbl U B MaTePUaIbHOM KU3HU 0OLLECTBA, A TaKXKe C
YYETOM 06LMX LLENEN U NPUHLMNOB, XapPaKTEPU3YHOLLNX COBPEMEHHOE COCTOSIHUE CUCTEMbI cpeaHero obuiero o6pa3oBaHus B
Poccuitickon ®epepaumm.

XMMMA KaK 31eMeHT CUCTEMbI eCTeCTBEHHbIX HayK Urpaet OCO6le posb B cospemeHHoﬁ unsBnansauunu, B Co3gaHunun HOBOM 6a3bl
MaTepmaanoﬁ KyAbTypbl. OHa BHOCUT CBOM BK/1a B CI)OpMMpOBaHMe paunoHa/IbHOro Hay4HoOro mblilnaeHnA, B CosgaHume



LLeNOCTHOro NpeAcTaB/ieHUA 06 OKpYKaloLWEeM MUPE Kak 0 eAMHCTBE NPUPOAbl U YeNOBEKA, KOTopoe GopMUpyeTCa B XMMUU Ha
OCHOBE NOHWUMaHMS BELLLECTBEHHOIO COCTaBa OKPYKaloLWEro M1Mpa, 0CO3HaHUA B3aUMOCBA3N MeXKAY CTPOEHMEM BELLLECTB, UX
CBOMCTBAMM M BO3MOXKHbIMM 061aCTAMM NPUMEHEHUS.

TecHO B3aMMOAENCTBYA C APYrMMM €CTECTBEHHbIMM HayKaMM, XMMUA CTaNla HEOTbEMIEMOM YaCTblo MUPOBOWN KY/1bTYpbl,
HEeobX0AUMbIM YC/IOBMEM YCNELLIHOMO TPYAA U XMU3HU KaXKAoro yneHa obuwecrtsa. CoBpeMeHHas XMMMA Kak HayKa
co3uaaTesibHasA, KaK HayKa BbICOKMX TEXHO/IOTMIM HanpaB/ieHa Ha pelleHune rnobanbHbix Npobiem yCToMYMBOro pasBuTmA
YyeloBeYEeCTBa — CbIPbeBOM, SHEPreTUYECKOM, NULLEBOM, 3KOIOTMYECKoM 6e30NacHOCTM M OXPaHbl 340P0BbA.

B cooTBETCTBMM C 0OWMMM LLENSMU N NPUHLMNAMK cpeaHero obuero obpasoBaHuA cogepraHune npegmeta «Xumuar» (10-11
Knaccbl, 6a30Bbli1 YpOBEHb U3y4EeHMA) OPUEHTUPOBAHO NPEMMYLLECTBEHHO Ha OOLLEKYIbTYPHYO NOArOTOBKY 00yYatoLLmMxcs,
Heobxoanmyo UM aNnA BbIPabOTKM MUPOBO33PEHUYECKUX OPUEHTUPOB, YCNELLHOIO BKIKOYEHUA B XKM3Hb COLMYMA, NPOLOIKEHUA
06pa3oBaHMA B pa3NYHbIX 061aCTAX, HEe CBA3AHHbIX HENOCPEACTBEHHO C XMMUEN.

CocTaBasoWmMMmn npegmeTta «XuMmna» ABaaoTca 6asosble Kypcbl — «OpraHuyeckan xumua» n «06Lan n HeopraHuyeckasn
XMMMSA», OCHOBHbIM KOMMNOHEHTOM COAEPHKAHMA KOTOPbIX ABNAKOTCA OCHOBbI 63a30B0OI HayKWU: cMCTeMa 3HaHMI Mo
HeopraHNUYeckom XMMum (c BKAKOYEHMEM 3HAHWUI U3 OOLLLEN XMMUKN) U OPraHUYecKon Xummnn. PopmmnpoBaHme AaHHON CUCTEMbI
3HAHMM NpU N3yvyeHnn npegmeTta obecneymBaeT BO3MOKHOCTb PACCMOTPEHUA BCEFO MHOro06pasunaA BeLLecTB Ha OCHOBE 06 MX
NMOHATUI, 3AKOHOB N TEOPUN XUMUM.

CTpYyKTypa coaepraHua KypcoB — «OpraHuyeckan xumma» n «06LLasn U HeopraHMyeckaa xumma» cdopmMpoBaHa B Nporpamme
No XMMMM Ha OCHOBE CUCTEMHOTIO NOAX0Aa K M3y4eHMIo y4ebHOro matepuana n obycnosneHa UCTOPUYECKM 06OCHOBAHHbIM
Pa3BUTMEM 3HAHUI HA onpeaenéHHbIX TEoOPeTUYECKUX YPOBHAX. Tak, B Kypce OpraHMYyecKkom XMmum BeL,ecTsa
pPaccMaTpPMBAOTCA Ha YPOBHE KNACCUUYECKON TEOPUM CTPOEHUA OPraHUYECKUX COeAMHEHWNN, @ TAKIKE HA YPOBHE
CTEPEOXMMUYECKUX N SIEKTPOHHbIX NPEeACTaBAEHNI O CTPOoeHUN BellecTB. CBeaeHUA 06 M3ydyaembix B Kypce BellecTBax AatoTcs
B Pa3BUTMU — OT YINEBOAOPOA0B [0 COXKHbIX BMONIOrMYECKM aKTUBHbIX COeAMHEHUI. B Kypce opraHMYecKon XMMmnmn nosyyatoT
pa3BuTMe cGOpPMMUPOBAHHbIE HA YPOBHE OCHOBHOIO 06LLLEero 06pa3oBaHnsA NepBoHaYasibHble NPeACTaBNEHMA O XMMUYECKOM
CBA3U, KNaccUPUKaALMOHHbIX NPU3HAKAX BELLECTB, 3aBUCMMOCTN CBOMCTB BELLLECTB OT UX CTPOEHMS, O XMMUYECKON peakLmu.



MoA HOBbIM Yr/IOM 3peHus B NpeameTe «Xumnsa» 6a3oBOro ypoBHS paccmaTpmuBaeTca U3y4YeHHbIN Ha YpOBHE OCHOBHOTO 0blLuero
06pa3oBaHMNA TEOPETUYECKUI MaTepuan n GaKToNornMYeckne CBeaeHMA O BeLLeCTBaX N XMMUYECKOM peakumun. Tak, B YaCTHOCTH,
B Kypce «0bLiaa n HeopraHM4yeckasa XMmmnsa» oby4aloLmmcsa NpeaocTaBiAeTCca BO3MOXKHOCTb 0CO3HaTb 3HAYEHMe
NepuoanNYecKkoro 3aKoHa ¢ 06LLETEOPETUYECKUX U METOA40/I0TMYECKUX MO3ULUN, TNYDKe NOHATb UCTOPUYECKOE U3SMEHEHWE
dYHKUMI 3TOro 3akoHa — oT 06obuwarouein 40 06BACHAOWEN U NPOrHO3MPYHOLLEN.

EavHaa cuctema 3HaHMM O BaXKHENLLUNX BELLECTBAX, MX COCTABE, CTPOEHMMN, CBOMCTBAX M NPUMEHEHWNM, A TAKXKE O XMMUYECKUX
peakumax, Ux CyLWHOCTU N 3aKOHOMEPHOCTAX NPOoTeKaHUA fononHAaeTca B Kypcax 10 u 11 Knaccos anemeHTamum cogepraHua,
UMEOLWLMMU KYNbTYPONOrMYECKUIA N NPUKNAAHON XapaKTep. DTN 3HAHMA cCNOCOBCTBYIOT MOHMMAHMUIO B3aUMOCBA3U XUMUK C
APYTMMM HayKaMM, PAacKpbIBatoT €€ poJib B NO3HABATE/IbHOM M NPAKTUYECKON AeATEeNbHOCTM YesloBEKa, CNOCcobCTBYOT
BOCMUTAHUIO YBAXKEHWUA K NPOLLECCY TBOPYECTBA B 06/1aCTU TEOPUM N NPAKTUYECKUX MPUNONKEHUA XMMUWN, MOMOTatOT
BbIMYCKHUKY OPMEHTUPOBATLCA B 0OLLECTBEHHO MU IMMHOCTHO 3HAaYMMbIX NPOBAEMAX, CBA3AHHbIX C XMMUEN, KPUTUYECKU
OCMbIC/IMBATb MHGOPMALNIO U MPUMEHATL €€ ANA NOMONHEHUA 3HAHUN, PELUEHUNA UHTENNEKTYAIbHbIX M SKCMEPUMEHTA/IbHbIX
nccnefoBaTelbCKUX 3a4au. B uenom coaepaHume yuebHoro npeamerta « XMMMUSa» AaHHOFO YPOBHA M3yYeHMA OPUEHTUPOBAHO Ha
dopmmpoBaHUue y 06yUaroLWMXCA MMPOBO33PEHYECKON OCHOBbI A1 NOHUMAHMA GUNOCOPCKMX NAEN, TAKMX KaK: MaTepmasibHoe
e4MHCTBO HEOPraHMYECKOro M OPraHNUYecKoro mmpa, obycnoBieHHOCTb CBOMCTB BELLECTB UX COCTABOM M CTPOEHUEM,
NO3HAaBaeMOCTb MPUPOAHbLIX ABAEHMN NYTEM SKCNEPUMEHTA M PELLEHMA NPOTUBOPEYNIN MEXKAY HOBbIMU GaKTaMU U
TEOPETUYECKMMM NPeanocCbl/IKaMU, OCO3HAHUE POIN XMMUU B PELLEHNM SKONOTUYECKUX NPobiem, a TaKxKe npobiem
cbeperkeHNA sHepreTMYeCKUX Pecypcos, Cbipbs, CO34aHMA HOBbIX TEXHOOTUIA U MAaTEPUANOB.

B nnaHe pelueHus 3a4a4 BOCNUTAHMA, Pa3BUTUA U COLMANN3aLMM 0BYUaIOLLMXCA MPUHATLIE MPOrPaMMON MO XMMUM NOAXOAbI K
onpeaeneHnNo CoaepKaHMA 1 NOCTPOEHUA NpeaMeTa NpeaycMaTpmnBaoT GOpMMpPOBaHME YHUBEPCAIbHbIX y4eOHbIX AENCTBUN,
nMmetowmx 6a3oBoe 3HaYeHMe s PasNnYHbIX BUAOB AeATeNbHOCTU: pelleHma npobaem, NOUCKa, aHanm3a 1 06paboTku
MHbOPMaLMKM, HeOBXOAUMbIX ANA NPUOBPETEHUA ONbITa MPAKTUYECKOM U UCCIeA0BaTeIbCKOM AeATeNbHOCTU, 3aHUMatoLWen
Ba*KHOE MECTO B MO3HAHUUN XMMUMW.

B NPakKTUKeE npenogaBaHnNa XxMMmmn Kak Ha yposHe OCHOBHOTIO o6u.|,ero O6pa3OBaHVIFI, TaK U Ha ypoBHE CpeaHero o6u.|,ero
O6pa3OBaHMFI, npu onpeaeneHnum co,u,epmaTeanoﬁ XapaKTepUCTuKun LI,GI'IEVI n3ydeHnAa npeameTta HarnpaBaeHnem
I'IepBOCTeI'IeHHOIz 3Ha4YMMOCTU TPAANUNOHHO I'IpI/I3HaéTCFI (I)OpNWIpOBaHMe OCHOB XMMWYECKOM HaYKWN KaK obnactu



coBpemeHHOro ecteCtBo3HaHHuA, ﬂpaKTW-IECKOVI AeATENbHOCTN YeNoBEKA N KaK OAHOIo N3 KOMIMNOHEHTOB MVIpOBOﬁ KynbTypbl. C
MGTO,EI,M‘-IGCKOVI TOYKU 3PEHUA TaKoOM noaxoa K onpeaeneHuto LI,EI]GVI M3yvHeHUNA NpeamMeTa ABNAETCA BMNOJIHE ONpPaBAadaHHbIM.

CornacHo gaHHOM TOYKe 3peHUA raBHbIMWU LENAMU U3yYeHUs npegmeTa «Xumua» Ha 6a3oBom yposHe (10 —11 kn.) agastoTrca:

bopmmMpoBaHME CUCTEMbBI XMMUYECKMX 3HAHWUI KAK BarKHeMLWEN COCTaBNAIOLLEN eCTECTBEHHO-HAY4YHON KapTUHbI MMpPa, B OCHOBE
KOTOPOW NexaT KAtoyeBble NOHATUA, PyHAAMEHTA/IbHbIE 3aKOHbI U TEOPUU XMMWUK, OCBOEHME A3bIKA HAaYKW, YCBOEHUE U
NOHMMaHMeE CYLLHOCTN AOCTYNHbIX 0606LEeHM MMPOBO33PEHYECKOrO XapaKTepa, 03HAKOMIEHME C UCTOPUEN UX PA3BUTHA U
CTAHOBNEHMUA;

dbopmnpoBaHmne 1 pasBUTME NPEACTABAEHMM O HAYYHbIX METOZAX MO3HAHWUA BELLECTB U XMMUYECKUX peaKkumin, HeobxoanMbix
ANA NpnobpeTeHNA YMEeHU OPUEHTUPOBATLCA B MUPE BELLECTB U XMMUYECKMX ABAEHUN, MMEIOLMX MECTO B NPUPOAE, B
NPaKTUYECKOM U NOBCEAHEBHOM KU3HMU;

pa3BUTUE YMEHWUIM N CNOCOBOB AeATEeNIbHOCTU, CBA3AHHbIX C HAbAoAeHMEM N 06 BACHEHMEM XMMNYECKOTO IKCNEPUMEHTA,
cobntogeHnem npaBun 6esonacHoro obpalleHnaA ¢ BeLecTBamm.

Hapagy c sTum, coaepratenbHan XxapaKTepPUCTUKA LLenen 1 33434 U3yvyeHua npeameTta B MPorpaMme no XMMUM YyTOYHEHA U
CKOPPEKTUPOBAHA B COOTBETCTBMM C HOBbIMM NPUOPUTETAMMU B CUCTEME cpeaHero obuiero obpasosaHusa. CerogHA B
npenoaaBaHnn XMmnn B 6oMbLLEl cTeneHn OTAAETCA NpeanoYTEHNE NPAKTUYECKOM KOMNOHEHTE CoAepKaHMA 0byyeHus,
OPUEHTUPOBAHHOM Ha NOATOTOBKY BbINMYyCKHMKa 06Leobpa3oBaTesibHOM OpraHu3auum, Bnagetowero He HAbopom 3HaHUK, a
GYHKLMOHANbHOM rPaMOTHOCTbIO, TO eCTb CMOCO6aMUn 1 YMEHUAMM aKTUBHOTO NONTYYEHUA 3HAHUIN N NPUMEHEHUA UX B
peasbHOM XU3HU ANA pelleHMA NPaKTUYECKMX 3a4au.

B cBA3M C 3TUM NpU N3y4yeHUn npeameTa «Xumma» 4OMUHUPYIOLLLEE 3HAYEeHMEe NPUOBPETAOT Takne Len 1 3a4a4u, KakK:
afanTauma obyyatowmxca K yca10BUAM AMHAMWYHO Pa3BMBatoLeroca mmpa, popmmpoBaHmMe MHTENNEKTYA/IbHO PA3BUTOM
JIMYHOCTU, TOTOBOM K CaMoobpa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOATE/IbHOMY NPUHATUIO FPAMOTHbIX PELLEHUN B KOHKPETHbIX

KN3HEHHbIX CUTYaUUMNAX, CBA3AHHDbIX C BeW,eCTBaMn U X NTPUMEHEHUNEM,

CI)OpMMpOBaHMe ) o6yqa+ou.|,14xc;| KNto4eBbIX HaBblIKOB (I-(I'II'O‘-IeBbIX KOMﬂeTeHLI,MI\;I), nmerwmnx yHmeepcasbHoe 3Ha4eHne anAa
Pa3nnYyHbIX BNOOB AEATE/IbHOCTU: PELLIEHUA r|p06neN\, NMOUCKa, aHa/In3a U O6pa6OTKM VIHCI)OpMaLI,I/II/I, H€O6XO,£I,MMbIX ANA



I'IpVIO6pETeHMFI OonbITa AeATENbHOCTU, KOTOPAaA 3aHUMAET BaXXHOE MeCTO B NO3HAHUN XUMUN, d TaKKe ANA OLLEHKU C I'IO3MLI,MI\;1
3Ko/1orMyeckom 6esonacHoCcTH XapaKTepa B/INAHUA BeELWECTB U XMMNYECKUX NPOLLECCOB HAa OPraHM3mM 4esnoBekKa N NPpUPoOAHYIO

cpeay;

pa3BMTME NO3HABATEIbHbIX MHTEPECOB, MHTENNEKTYAIbHbIX M TBOPYECKMX CMOCOBHOCTEN 06YyYaroLWMXCSA: CMOCOBHOCTH
CaMOCTOATE/IbHO NPUOBpeTaTh HOBblE 3HAHWUA NO XMMWUKN B COOTBETCTBUM C Y KU3HEHHbIMW MNOTPEBHOCTAMMU, UCNONBL30BaTb
coBpeMeHHble MHGOPMALMOHHbIE TEXHOJIOTMW ANA NOUCKA M aHanu3a y4ebHON 1 Hay4yHO-NoNyAApHOM MHbopMaLum
XMMWUYECKOTO coAepKaHus;

dbopMmmnpoBaHMEe N pa3BUTME Y 06YYaIOLLMXCA aCCOLMATUBHOIO M IOTMYECKOTO MblLUNEHUS, HabaoaaTeNbHOCTU, COBPaHHOCTY,
aKKypaTHOCTU, KOTOpble 0CO6EHHO HEOHXOAMMbI, B YaCTHOCTM, NPU NIAHUPOBAHUN U NPOBEAEHUN XMMNYECKOTO IKCNEPUMEHTA;

BOCMNUTaHMeE y obyyatowmxca yoexK 4aEHHOCTM B T'YMaHUCTUYECKOM HanpaBAeHHOCTU XMMUN, €€ BaXKHOM POIN B PELLEHUN
rnob6anbHbIX NPo61eM paLMOHANBHOIO NPUPOAONO0/b30BAHMA, MONOIHEHMA IHEPTETUYECKUX PECYPCOB U COXPAHEHMA
NPUPOAHOro paBHOBECMKA, OCO3HAHUA HEOBX0AMMOCTM BepekHOro OTHOLWEHMA K MPUPOAE M CBOEMY 340PO0BbIO, @ TaKXKe
npuobpeTeHna onbITa UCNONb30BAHUA NONYYEHHbIX 3HAHWIM ANA NPUHATUA TPAMOTHbIX PELUEHWUI B CUTyaUMAX, CBA3AHHbIX C
XUMUYECKUMU ABNEHUAMMU.

B yuebHOM nnaHe cpeaHero obuiero obpasoBaHMAa npeameT «Xumusa» 6a3oBoro ypoBHA BXOAUT B COCTaB NpeamMeTHoN obnactu
«EcTecTBeHHO-Hay4Hble NpeaMEeTbIY.

ObLee 4MCN0 YacoB, OTBEAEHHbIX A1A U3YYEeHUs XMMUK, Ha Ba30BOM YpoBHe cpeaHero obulero obpasoBaHus, cocTaBaaeT 68
yacos: B 10 Knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hepento).

COAEPAHAHWNE OBYHEHUA
10 KNACC
OPITAHNYECKAA XMUA



TeopeTnyeckme OCHOBDI OpFaHM‘-IECKOﬁ XMMunun

MpeameT opraHUYeCKoM XMMNK: €€ BOSHUKHOBEHWUE, Pa3BUTME U 3HAUYEHME

B NOJIyYEHUM HOBbIX BELLECTB M MaTepPUanoB. Teopma CTPOEHMA OpraHNYeckux coeauHeHui A. M. bytnepoBa, e€ 0CHOBHble
nonoxeHuna. CTpykTypHble GopMy/ibl OpraHUYEcKux sewwecTts. Fomonorua, nsomepumsa. XMMmM4eckana CBA3b B OPraHNYeCKmxX
coeAnHEeHUNAX — OgMHAPHbIe N KpaTHble CBA3MW.

MpeactaBneHne o KnaccuduKaLumm opraHMYeckux Belects. HomeHKNaTypa opraHMYeCcKuxX cCoeIMHEHUI (CcMcTemaTuyecKkas) u
TPMBMAbHbIE HAa3BAHWA BaXKHEMLLMX NPeACTaBUTEeM KNacCOB OPraHNYeCKUX BELLLECTB.

JKcnepuMeHTabHble METOAbl N3YYEeHMA BELLECTB M UX NPEBPALLEHUIA: 03HAKOMIEHME C 06pa3L,aMM OpraHNYEeCKMX BELLECTB U
MaTepuanamm Ha X OCHOBE, MOAENIMPOBAHNE MOJIEKYN1 OPraHUYECKUX BELLLECTB, HablloAeHNE N ONMUCaHNE AEMOHCTPALMOHHbIX
OMbITOB MO NPEBPALLEHMIO OPraHUYECKMX BELLECTB NPWU HarpeBaHuu (NnaBneHue, 0byrnmBaHue v ropeHue).

Yrnesoaopoapl

ANKaHbI: COCTaB U CTpoeHue, rOMOJIOTMYECKUMN pAaAa. MeTaH 1 3TaH — I'IpOCTGIZLUME npegcraBuTesin a/1IKaHoOB: (I)l/l3l/|‘-|€CKMe 7
XMMUYECKME CBONCTBA (peaKLI,I/IM 3aMelleHnAa 1 I'OpEHMﬂ), HaXxoxX4eHue B npupoae, noayv4yeHne uh npumeHeHue.

ANKeHbl: COCTaB U CTpOeHMe, FOMO/IOrMYEeCKUM pAaAa. dTUneH un nponuneH — I'IpOCTel\/'ILIJVIe npeacraBuUTesiM aJIKEHOB: (I)M3W-I€CKVI€ n
XMMUYECKME CBONCTBA (peaKLI,MVI rMapupoBaHnA, ra1oreHnpoBaHnA, rnapataumin, OKUCAEHNA U nonwv\epmaau,mm), nonyyeHune n
npumeHeHue.

AnKagmeHsbl: bytagneH-1,3 u metunbytagmeH-1,3: ctpoeHne, BaXKHENLLME XMMUYECKME CBOMNCTBA (peaKkumnsa noimmepusaumnm).
MonyyeHne CUHTETUYECKOTO KaydyKa U Pe3nHbI.



ANKUWHbI: cocTaB n ocobeHHoCTH CTpoeHunA, FOMOJIOFMYECKNIA pAaa. AuetuneH — I'IpOCTEﬁLLIMVI npeacrasuTesib aIKMHOB: COCTas,
CTpoeHue, ¢M3M‘-IeCKMe N XMMMYECKne CBOMCTBA (peaKLI,MM rMapunupoBaHnA, ra1oreHnpoBaHnA, rnapatauunn, I'OpeHMFl),
nonayyeHme n npumeHeHue.

ApeHbl. BeH30n: coCcTaB, cTpoeHue, PU3NYecKme N XMMmUYeckme CBOMCTBA (peakuum raloreHUPoBaHNA U HUTPOBAHMA),
nosy4yeHue n npumeHeHme. Tonyon: coctas, CTPOEHUNE, GU3MUYECKUE U XMMUYECKME CBOMCTBA (peaKLmMmn ranoreHMpoBaHma u
HUTPOBAHMSA), NONYYEHNE U NPUMEHEHME. TOKCUYHOCTb apeHOoB. [eHeTUYecKas CBA3b MeXay Yrnesoaopoaamm,
NPUHAANEKALLMMM K Pa3/IMYHbIM K/1accaM.

MpupoaHble UCTOYHWUKM YrNeBoaopoa0B. MPpUPoAHbIN ra3 1 NONyTHble HedTAHbIE rasbl. HedTb 1 eé nponcxoxkgeHune. Cnocobbl
nepepaboTkn HedTU: NeperoHKa, KPEKUHT (TEPMUYECKUN, KaTanUTUYECKUIA), Tnpoans. NMpoayKTbl nepepaboTkn HedTH, nx
NPUMEHEHME B NPOMbILINEHHOCTU U B BbITy. KaMEHHbIN yrosib U NPoAYKTbl €ro nepepaboTKu.

JKCNepUMeHTa IbHbIe METOAbI U3YYEHMA BELLECTB U UX NPEBPALLEHMIA: 03HAKOM/IEHME C 06pa3LaMM N1AaCTMACC, Kay4yKOB U
pe3unHbl, Konnekumm «HedpTb» 1 «Yronb», MoaeNNpPoBaHUE MONEKY YINEBOAOPOA0B M raloreHoNnpom3BoAHbIX, MpoBeAeHue
NpPaKTUYeCcKon paboTbl: NONyYeHUe 3TUNEHA U U3yYEeHME ero CBOMCTB.

PacuyéTtHble 3agauu.

BbluncneHnAa No ypaBHEHUIO XMMUYECKOM peakunun (MaCCbI, 06'béM3, KO/1n4ecTBa MCXOOHOTO BewWweCcTBa UM NPOAYKTa peakunmn
no n3BecCtHbimMm macce, 06'béMy, KO/n4yecTtey O4HOro n3 McXodHbixX BeWweCcTs Ui NPOAYKTOB peaKLI,VIM).

Kucnopopaconeprkalme opraHn4yeckne coeauHeHus
MpepensvHble 04HOATOMHbIE CNMPTbI. MEeTaHOAN U 3TaHOA: CTPOEeHUE, PU3MYECKME N XMMUYECKME CBOMCTBA (peakumm ¢

aKTUBHbIMM MeTannamu, raloreHoBo40POAaMM, TOPEHME), NpUMEHEHWe. BogopoaHbie CBA3N MeXKAYy MOEKY/TaMU CIIMPTOB.
[encTBMe meTaHoONA M 3TaHO/1A HA OPraHU3M YesIoBEKa.



MHOroaTomHble CNMpThI. DTUNEHT/INKOb U FMMUUEPUH: CTPOEHUE, ¢M3M‘-IECKM€‘ N XMMMYECKNe CBOMCTBA (Bsammop,eﬁcmme co
WeNOYHbIMUN METANNIAaMN, KAYECTBEHHAA peaKunMA Ha MHOITOaTOMHbIE CI'IVIprI). ﬂ,eﬁcmme Ha oOpraHuM3m 4vyesiosekKa. [lpumeHeHune
rnnuepunHa N aSTUNEHTMKONA.

deHon: cTpoeHne Mmosiekynbl, PU3INYECKNE U XMMNYECKNE CBOMCTBA. TOKCUMYHOCTb peHona. NMpnumeHeHne peHona.

Anbaerngbl N KETOHbI. CDopmanbp,erM,u,, aueTtanbaerng: CtpoeHume, (I)M3W-I€CKME N XMMUYECKME CBOMUCTBA (peaKLI,MVI OKUC/NEHNA U
BOCCTaHOB/1E€HNA, Ka4YeCTBEHHbIE peaKLI,MVI), nonyyeHme n npmmeHeHune.

OAHOOCHOBHbIE NpeaebHble KapboHOBbIE KUCNOTbl. MypaBbUHAA U YKCYCHAs KUCNOTbI: CTPOEHUE, GU3NYECKME U XUMUYECKME
cBOMCTBA (CBOMCTBA, 06LIME A8 K/1acca KUC/IOT, peakumnsa aTtepnudmkaumm), noaydyeHme u npumeHeHune. CteapmHoBas U
O0/1eMHOBAA KUCNOTbl Kak NpeacTaBUTENIN BbICLLINX KapbOHOBbIX KMCNOT. Mbl/la KaK CO/IN BbICLUMX KapOOHOBbIX KUCNOT, NUX
MotoLLee AencTeme.

CnokHble 3¢Mpbl Kak NPoOM3BOAHbIE KAPOOHOBBIX KUCNOT. TNMAPOAU3 CNOXKHbIX 3PUPOB. HMupbl. TMAPOAU3 KNPOB. NpumeHeHne
¥KUpOoB. Bronornyeckan posib *KUPOB.

Yrnesoabl: cOCTaB, KnaccuduKkauma yrnesogos (MoHo-, AM- U noancaxapuabl). FNoKo3a — NpocTenwmnii MoHocaxapua,:
0COBEHHOCTU CTPOEHUA MOJIEKY/bI, UINYECKUE U XMMUYECKME CBOMCTBA (B3aumoaencTame c rmgpokcungom meaun(ll),
OKUC/IEHNE aMMMaYHbIM PacTBOPOM OKcuaa cepebpa(l), BocctaHoBNEHUE, BpOXKeHUe ITI0KO3bl), HaXxOXKAeHWe B npupoae,
npumeHeHue, bruosnornyeckas posb. PoTocnHTEe3. PPYKTO3a Kak M3OMEP FNTHOKO3bI.

Kpaxman n uennonosa Kak npupoaHblie nonmmepbl. CTpoeHue Kpaxmana v Lenntonosbl. Pusmnyeckne n xummyeckmne CBOMCTBA
Kpaxmana (rmaponums, KayecTBeHHasa peakums c MoaoMm).

JKCnepMMeHTa/IbHble METOAbl N3YyYEeHMA BELLECTB U UX NPeBPaLLEHNIA: NpoBeaeHMe, HabaaeHne 1 onucaHme
[EeMOHCTPaLMOHHbIX OMNbITOB: FTOPEHME CNUPTOB, KaYeCTBEHHbIE PeaKkLUMM 0AHOATOMHbIX CMUPTOB (OKMCNEHME 3TaHO/1a OKCUAO0M
meaun(ll)), MHOroaToMHbIX CNMPTOB (B3anmoaeincTeune ramuepuHa c rugpokengom megu(ll)), anbaernaos (okmucneHue



aMMMaYHbIM PacTBOpOM oKcmaa cepebpa(l) n rmagpokcnaom meau(ll), BsanmoaencTene Kpaxmana ¢ MOAOM), NpoBeaeHMEe
NnpaKkTU4yeckom paboTbl: CBOMCTBA PacTBOPA YKCYCHOWM KMC/OTbI.

PacuyéTtHble 3aga4u.

BblumncneHnAa No ypaBHEHUIO XMMUYECKOM peakunun (MaCCbI, O6'béM8, KOJZIM4eCTBa MCXOOHOTO BeLWeCTBa UM NPOAYKTa peakUnNmn
no n3BecTtHbiM macce, O6'béMy, KOo/n4yecTtey o4HOro n3 MCXodHbiIxX BeWweCcTs U1 NPOAYKTOB peaKLI,MM).

A3oTcoaeprKalyme opraHnYeckne CoenHeHUs.

AMWNHOKUCNOTbI KaK aMd)OTeprIe opraHmn4yecKkne coeanHeHmaA. dunsnyeckme n xummyeckme CBOMCTBA aMUHOKMCNOT (Ha
npumepe I'J'IMLI,MHa). bnonornyeckoe 3HaueHne ammHokucnoT. lNMenTuasbl.

Benkn Kak NpMpoaHble BICOKOMOJIEKYIAPHbIE coeanHeHUA. [epBUYHAA, BTOPUYHAA U TPETUYHAA CTPYKTYpa 6enkos.
XMmmyeckme cBOMCTBa 6eNKOB: rMAponn3, AeHaTypauma, KaYeCTBEHHbIE peakunn Ha benku.

3KCI‘IepVIMEHTa}'IbeIe meToabl ny4eHnA sBeecTts N Ux I'IpE‘BpaLLI,eHVIl\/iZ Ha6I'II-OLI,EHVIe M onncaHne AeMOHCTPALMOHHDbIX OMNbITOB:
AeHaTypauuna 6enkos npun HarpeeaHH, LUBETHbIE PpEaKUNU 6enKkos.

BblCOKOMONEKyNApHble coeANHEeHUA
OCHOBHbIe NOHATUA XMMNU BbICOKOMOJIEKYNTAPHbIX COGAMHEHMVIZ MOHOMEDP, NONINMEDP, CTPYKTYPHOE 3BEHO, CTENEHDb
nonanmepusaunn, cpeaHAaa Mos1EKYyNApPHaA Macca. OCHOBHble meToabl CMHTE3a BbICOKOMOJTEKYNAPHDbIX COGLI,MHGHMI?I -

nonammepunsauma n NOIMKoOHAeHCaAUNA.

JKcnepmMeHTaNbHble METObl U3YYEeHMA BELLECTB M UX NpeBpaLLeHNn: 03HaKoMAeHKe ¢ 0bpasL,amm NPUPOAHbIX U
MCKYCCTBEHHbIX BOJIOKOH, M/1aCTMACC, Kay4yKOB.

Memnpe,u,N\eTH blé CBA3U.



Peanunsayma mexnpegmeTHbIX CBA3EMN npn nayvyeHnun OpFaHM‘-IeCKOﬁ xummu B 10 Knacce OCYLLECTB/IAETCA Yepe3 ncnosibaoBaHUe
KaK O6LLI,MX ecteCTBeHHO-Hay4HbIX I'IOHﬂTVIﬁ, TaK U I'IOHFITMI‘/JI, ABNAKOWNXCA CUCTEMHbBbIMU ONA OTAE/IbHbIX NPeaMETOB
ecteCTBeHHO-Hay4HOro uu1Kna.

O6u.|,14e eCTeCTBeHHO-Hay4Hble MOHATUA: ABNIEHUE, Hay‘-IHbIﬁ (I)aI-(T, rmnoTesa, 3aKOoH, TEOPUA, aHaNINU3, CUHTES, KﬂaCCM(I)MKaLI,MFI,
nepnoan4yHOCTb, Ha6!'II-OAE‘HMe, NU3mMepeHne, sKCNneEPMUMeEHT, modennpoBaHume.

®ur3mnKa: maTepun, sHepPrua, macca, aTom, 3/1EKTPOH, MOJIEKYNA, SHEPrEeTUYECKUIM YPOBEHb, BELLLECTBO, TENO, 06BEM, arperatHoe
COCTOAHME BewecTBa, PU3NYECKUE BENNYUHBI U €ANHULDBI UX USMEPEHUS.

Buonorus: Knetka, opraHmsm, buocdepa, obmeH BelecTs B opraHnsme, poTocMHTE3, BUONOrMUYECKN aKTUBHbIE BELLECTBA
(6enku, yrneBoapbl, *Upbl, GEPMEHTbI).

Feorpadus: MMHepasnbl, ropHble NOpPoAbl, NONE3HbIE MCKONAEMbIE, TONIMBO, PECYPChI.

TexHOo0rMA: NuLLeBble NPOAYKTbl, OCHOBbI PAaLMOHANbHOIO NMTAHUA, MOIOLLIME CPeACTBa, IEKAPCTBEHHbIE N KOCMETUYeCKue
npenapartbl, matepunazabl N3 NCKYCCTBEHHbLIX U CUHTETUYHECKUX BOJTOKOH.

11 KNACC
ObLAA N HEOPTAHUYECKAA XMMWNA

TEOpETVILIECKVIe OCHOBbI XMMWNH



XMMUYeCcKmnn anemeHT. ATom. A4po aToma, M30ToMNbl. DNEKTPOHHAA 060/104Ka. IHepreTUYecKne yposHU, NoAyPOBHU. ATOMHbIE
opbuTtanuy, s-, p-, d- anemeHTbl. OCOBEHHOCTM pacnpeseneHmna 3INeKTPOHOB N0 OpbUTaNAM B aTOMax 31€MEHTOB NepBbIX
4yeTbIpEX NepMoA0B. DNEKTPOHHAA KOHOUTYpaLIMA aTOMOB.

Mepuogmueckunii 3aKoH u Neprnoanyeckas cuctema xmummnyeckmx anemenTos . 1. Mengeneesa. CBA3b NepnogMYE€CKOro 3akoHa
n MNepmoanyeckom cMcTemMbl XMMUYECKUX anemeHToB . . MeHaeneeBa ¢ COBpeMeHHON TeOpUEN CTPOEHNA aTOMOB.
3aKOHOMEPHOCTM U3MEHEHMA CBONCTB XMMUNYECKMX 31EMEHTOB M 06pa3yeMbIX MMM NPOCTbIX U CIOXKHbIX BELWECTB NO rpynnam m
nepuogam. 3HayeHne NepmoamnyYecKkoro 3aKoHa B Pa3BUTUM HAYKM.

CTpoeHue BellecTBa. XMmmMYecKas cBA3b. BUabl XMMnYeckol cBA3n (KoBaneHTHasA HenonspHas U NoaspHas, MOHHas,
MeTannuyeckas). MexaHnsmbl 06pa3oBaHMA KOBANEHTHOM XMMUYECKOM CBA3N (0BMEHHbIN N JOHOPHO-aKLLENTOPHbIN).

BogopoaHana cBA3b. BaneHTHOCTb. 3}'IEKTp00TpMLI,aTEI'IbHOCTb. CreneHb oKMUCNEeHUA. OHbI: KAaTUOHbI U AHUOHDI.

BeliecTBa MONEKYNSAPHOTO Y HEMONEKYNSIPHOTO CTPOEHMA. 3aKOH MOCTOAHCTBA COCTaBa BELLECTBA. TUMbI KPUCTANIUYECKUX
PELWETOK. 3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMNA KPUCTA/I/IMYECKOM PELLETKMN.

MNoHATME O AnuCNepCcHbIX cnctemax. MICTUHHbIe N KonnouaHble pacTBopbl. MaccoBaAa 40NA BeLeCcTBa B pacTBope.

KﬂaCCM(I)I/IKaLI,I/IH HeopraHN4YeCKnux COG,D,I/IHGHMI?I. HomeHKnaTypa HeopraHN4YeCKnX seLLecTsB. [eHeTHMYyecKan CcBA3b
HeopraHn4yeckux BewecTs, NpunHagnexXawnmx K pas/indyHblm K1aCCaM.

XUMMYecKaa peakuusa. K}'IaCCVI(I)VIKaLI,VIFI XNMUYECKNX peaKu,m‘/'l B HEOpFaHquCKOﬁ n OpFaHMHECKOVI XUMUK. 3aKOH COXpaHeHUNA
MacCcCbl BeWeCTB, 3aKOH COXpPaHEHUA N NpeBpPaLWEHNA SHEPTUN NPU XUMNYECKUX PEAKLLNAX.

CKopoOCTb peaKkuumn, e€ 3aBUCUMOCTb OT Pa3/INYHbIX paKkTopoB. ObpaTUMble peakumn. Xumuyeckoe pasHosecune. PakTopbl,
BAMAIOWME HA COCTOAHNE XMMMYeCKoro pasHosecua. NpuHuun Jle WWaTtenve.

3J'IeI-(TpOﬂI/1TI/1‘-IeCKaFI anccoumauma. CunbHble U cnabble S/IEKTPONINTDLI. Cpep,a BOAHbIX PaCTBOpPOB BeLWECTB: KUCNaAqA,
HEﬁTpaﬂbHaH, LLLeN1oYHaA.



OKMCANTENbHO-BOCCTAaHOBUTEIbHbIE peakunn.

JKCNepMMeHTaIbHble METOAbl N3YyYEHMA BELLECTB M UX NPEBPALLEHUIA: AeMOHCTpaums Tabauy «lMepnogmyeckasa cucrtema
XMMUYeckmx anemenToB 1. N. MeHaeneeBa», usydeHme mogenem KpUCcTananyeckmx peweéTok, HabatogeHue

N ONUCaHWe AEeMOHCTPaALMOHHBIX M NabopaTopHbIX ONbITOB (pPa3noXKeHMe NepoKcnaa BoAOPOAA B MPUCYTCTBUM KaTanM3aTtopa,
onpegeneHue cpelbl PacTBOPOB BELLECTB C MOMOLLbI YHUBEPCANIbHOTO MHAMKATOPA, Ppeakuum MoOHHOro obmeHa), nposeaeHue
npakTUyeckom paboTbl «BanaHmne pa3nnyHbIX GaKTOPOB HA CKOPOCTb XMMUYECKON peakLmnmn».

PacuyéTtHble 3agauu.

PacuyéTbl N0 YpaBHEHUAM XMMUYECKUX PeaKLNIA, B TOM YUCIE TEPMOXMMMUYECKME PACUYETbI, PaCYETbl C UCMOJIb30BaHNEM NOHATUSA
«MaccoBan 40/1A BellecTsa».

HeopraHnyeckaa xmumua

HemeTannol. NMonoxeHne HemeTannos B [lepnogmnyeckomn cucteme xmummyeckux anemeHtos . . MeHaeneeBa 1 0cobeHHOCTH
CTpoeHus aTomoB. Pnsnyeckme CBOMCTBA HEMETANNOB. ANNIOTPONKUA HEMETANNOB (Ha NpuMepe Kucaopoaa, cepbl, pocdopa m

yrnepoaa).

XMMUYECKME CBOMCTBA BarKHENLLUX HEMETAN/I0B (rafioreHoB, cepbl, a30Ta, pocdopa, yrnepona 1 KPeMHUA) U UX CoeaUHEHNI
(OKcMAaoB, KUCNOPOACOAEPIKALMNX KUCNOT, BOAOPOAHbIX COEANHEHNIA).

MprMmeHeHMe BarKHENLUNX HEMETANI/IOB U UX COEAUHEHUN.
MeTannol. MonoxkeHne metannos B [lepnogmyeckon cucteme xmummyeckmx anementos . N. Menaeneesa. OcobeHHOCTH

CTPOEHMUA 3NEeKTPOHHbIX 060/104eK aTOMOB MeTanoB. O6wme dpusmnyeckne ceoincTea metannos. Cnnasbl MeTanios.
INEKTPOXMMUYECKUI PSS HaNPSXKEHUA METaN/O0B.



XMMHWYECKME CBOICTBA BaXKHEMLLMX METANN0B (HaTPUN, KaNNi, KanbUUN, MarHUN, antoMUHWUMI, UUHK, XPOM, }Keneso, Meb) 1 ux
CoOeANHEHUN.

Ob6wue cnocobbl nonyyeHns meTannos. [pumeHeHne MeTannos B ObITy N TEXHUKE.

JKcnepuMeHTa/ibHble MeTOAbl U3yYeHUA BELWECTB N UX NPEBPALLEHUN: n3ydeHne Konnekummn «Metannbl U cnnasbl», 06pa3uos
HEeMEeTaNN0B, peleHne sKCNepMMeHTaAbHbIX 3a4a4, HabatoaeHne M onMcaHue AeMOHCTPALMOHHbBIX M 1abopaToOpPHbIX ONbITOB
(B3aMmopeicTBMe rMapoKkcnaa atoMUHUA C PACTBOPAMM KUCNOT U LENOYEN, KaUeCTBEHHbIE PeakLUMn Ha KaTUOHbI METan/oB).
PacuyéTtHble 3agauu.

PacuyéTbl macchbl Bew,ecTsa nam ob6bEma ra3oB Mo N3BECTHOMY KOMYECTBY BellecTBa, Macce Uan o6bémy oaHOro u3
YYaCTBYIOLWMX B peaKkLMKN BELWLECTB, Pac4YE€Tbl Maccbl (06BbEMa, KONIMYECTBA BELLECTBA) NPOAYKTOB pPeaKkuumn, ecim ogHo U3
BELLECTB UMeeT NpumMecHm.

Xvmua n Xun3Hb

Ponb xumum B obecneyeHmm 3KOﬂOl'W-I€CI-(OIZ, 3Hepl'eTW-IECKOIZ “n I'II/ILLI,GBOVI 6e3OI'IaCHOCTI/I, pasBUTUN MmeagnunHbl. NoHAaTHMe O
Hay4HbIX METO4aX NO3HAaHWMA BEWECTB U XUMUYECKUX peaKLLMl;'I.

MNpeacrtasneHuna 06 O6LLI,VIX Hay4HbIX NPUHLUMMNAX NPOMbIWLNEHHOIo NoOAy4YeHuUA BaXKHEMLWmnXx BeLLEeCTB.

Yenosek B MUupe Belwects U matepmaaos: BaKHeuLwmne CTpouTesibHble MaTepUnaabl, KOHCTPYKLUMOHHbIE MaTePUaA/ibl, KPACKU,
CTEKNO, KEPAMUMKA, MaTepUaabl ANA INEKTPOHNKN, HAHOMATEPWMA/Ibl, OPraHN4EeCKNE N MNMHEpPaJZIbHblE y,ﬂ,06p6HMﬂ.

XMMUA 1 300pOBbe Ye/I0BEeKa: NpaBu/ia UCMO/Ib30BaHUA NEKAPCTBEHHbIX MPenapaTos, NpaBuaa 6e30nacHoOro UCcrno/ib3oBaHUsA
npenapaToB 6bITOBON XMMUM
B MOBCEAHEBHOM }KU3HW.



MexnpegmeTHble CBA3W.
Peanunsauma mexnpeameTHbIX CBA3EM NPU U3yvyeHUn obLLen n HeopraHn4yeckom xmmmum B 11 Knacce ocyLecTBnsfeTca yepes
MCNONb30BaHME KaK 06LMX eCTEeCTBEHHO-HAYYHbIX MOHATUM, TaK U NOHATUI, ABAAIOLLNXCA CUCTEMHbBIMU AN5 OTAE/NbHbIX

npeameTtoB eCcteCTBeHHO-HAay4YHOro UnkKna.

Ob6Lme ecTeCTBEHHO-HaYUYHble MOHATUA: Hay4YHbI GaKT, rMNoTe3a, 3aK0oH, TeOPUA, aHaNN3, CUHTE3, KnaccupuKaLums,
NepuoanYHOCTb, HabNaeHMe, SKCNEPUMEHT, MOAENNPOBAHNE, U3MEPEHME, AB/IEHME.

®du3nKa: maTtepus, sHeprusa, Macca, aToM, 31eKTPOH, NPOTOH, HEWTPOH, MOH, N30TOMN, PaAMOaKTUBHOCTb, MOJIEKYNA,
SHepreTMYeCKNn ypoBeHb, BELLLECTBO, Te/10, 06bEM, arperaTHoe COCTOAHUE BelecTBa, PUnYecKkme BeIMYNHbI U eaUHULbI UX
N3MepEeHUs, CKOPOCTb.

Buonorus: Knetka, opraHM3m, sKocucTema, buochepa, Makpo- U MUKPOINEMEHTbI, BUTAMMUHbI, 0OOMEH BeLLLeCTB B OpraHnsme.
Feorpadua: MMHepanbl, ropHble NOPoAbl, NONE3HbIE MCKONAeMble, TONUBO, PECYPCbl.

TexHoNOrnA: XMMMYecKas NPOMbIWAEHHOCTb, METANNYPruaA, NPOU3BOACTBO CTPOUTE/IbHbIX MAaTEPUA/IOB, CENIbCKOXO3ANCTBEHHOE

nponsBoAcTBO, NMuweBad NPOMbIWNEHHOCTD, d)apMaLI,EBTI/I‘-IeCKaﬂ NPOMbIWLNEHHOCTb, NPONU3BOACTBO KOCMETUYECKUX
npenapartos, Npon3soaCcTBO KOHCTPYKUNOHHbBIX MaTePKMNANOB, 9N1EKTPOHHAA NPOMbIWLNEHHOCTb, HAHOTEXHO/10T1I.

NNAHUPYEMBIE PE3Y/IbTATbI OCBOEHWA NMPOITPAMMBbI MO XMMWNKN HA BA3SOBOM YPOBHE CPEAHEIO OBLLEIO
OBPA3OBAHWA

JTIMYHOCTHDIE PE3Y/IbTATDI



®rOC COO ycraHaBnuBaeT TpeboBaHMA K pe3ynbTaTamM OCBOEHMA 0byyatoWwmmmnca nporpaMmm cpegHero obuiero obpasoBaHun
(NMYHOCTHbIM, MeTanpeaAMEeTHbIM U NpeaAMeTHbIM). Hay4HO-MeToaMUYECKON OCHOBOM ANA Pa3paboTKM NAaHUPYEMbIX
pe3y/IbTaTOB OCBOEHUA NPOrpaMm cpeaHero obuwero 06pa3oBaHUA ABAAETCA CUCTEMHO-AEATE/NIbHOCTHbIM NOAXOA,.

B cOOTBETCTBMM C CUCTEMHO-AEATEIbHOCTHLIM MOAX0A0M B CTPYKTYPE IMYHOCTHbIX pe3y/ibTaTOB OCBOEHMA NpegmeTa « XMMUA»
Ha ypoBHe cpegHero obuwero obpa3oBaHuMA BblAeNEeHbI ClIeAyOLWMe COCTAaBAAOLLME:

OCO3HaHMe 06YyYatoLWMMUCA POCCUINCKOM FPaXkAaHCKOM AEHTUYHOCTN — TOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOATENbHOCTU U
camoonpeaeneHuio;

Hainymne MmotTmBaunn K o6yqumo;

uesieHanpaBaeHHOe Pa3BUTUE BHYTPEHHUX YOeXKaAeHUN NTMYHOCTM HAa OCHOBE K/THOYEBbIX LLEHHOCTEN U UCTOPUYECKMX TPagMLLUIN
6a30BOM HayKM XMMUK;

rOTOBHOCTb M CNOCOBHOCTb O6y‘-IaI-OLLI,VIXCF| PyKOBOACTBOBATbCA B cBoeun A4eATeNbHOCTU ULEHHOCTHO-CMbIC/TIOBbIMU YCTAHOBKaMN,
npucywmnmm LI,EJ'IOCTHOVI cucrteme Xxmmm4yeckoro o6pasoBava;

Haan4yne npaBoCo3HaAHUA 3K0JIOTMYeCKOoMn KyAbTypbl U cnocobHOCTM CTaBUTb uean n Ctpontb XN3HEHHDbIE MJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeameTa «XMMHUA» AOCTUIAOTCA B eANHCTBE yHe6HOl>'I N BOCNUTATENIbHOMN 0EeATENIbHOCTU B
COOTBETCTBUN C T'YMaHUCTUYHECKUMU, COLNOKYNbTYPHbIMU, AYXOBHO-HPABCTBEHHbIMWN LEHHOCTAMU N UAEANNAMU pOCCVIlZCKOI'O
rpaxagaHCKoro O6LLI,€CTBa, NPUHATbIMU B O6LLI,eCTBe HOPpMamMu U npasuiamm noseaeHuA, CI'IOCO6CTBy}OLLI,I/IMI/I npoueccam

CaMOmno3HaHnA, CaMopasBUTUA U HPABCTBEHHOIO CTaHOBJ/IEHNA TNYHOCTH o6yqalou.|,1/|xc>=|.

JInYHOCTHbIE pe3ynbTaTbl OCBOEHMA NpeameTa « XMMKUA» OTParkatoT CPOPMMPOBAHHOCTb OMNbITa NO3HABATE/IbHOM U
NPaKTUYECKOM AeATeIbHOCTU 0OYyYatoLWMXCA NO peanm3aLmmn NPUHATbIX B 06LLecTBe LEHHOCTEN, B TOM YMC/IE B YaCTu:

1) rpaxaaHCKoro BOCnnTaHUA:



OCO3HaHHUA O6Y‘-Ia}OLLI,VIMMCFI CBOUX KOHCTUTYLUMNOHHDbIX NpaB U O6H3aHHOCTel\;1, yBaXKeHNA K 3aKOHY U NpPaBonopAaakKy,
npeacrassieHnAa o counasibHbIX HOpMax U npaBuiax MexXJiIM4HOCTHbIX OTHOLLEHMU B KONNeKTuBe,

rOTOBHOCTU K COBMECTHOM TBOp‘-IECKOlji 0eATEe/IbHOCTU NPU CO34aHUN Y‘-Ie6HbIX NPOEKTOB, peweHnn Y‘-IE6HbIX M NMO3HaBaATEJ/IbHbIX
3a/4a4, BbINOJTHEHUN XUMNYECKUX SKCNMEPUMEHTOB;

CNOCOBHOCTM NOHUMATb U NPUHUMATbL MOTUBbLI, HAMEPEHWSA, NOTUKY U apPryMEHTbI APYrMX NPU aHaNM3e Pa3/INYHbIX BUAOB
y4yebHol aeaTenbHOCTY;

2) NaTPMOTMUYECKOrO BOCNUTAHUA:

LLEHHOCTHOrO OTHOLLEHUA K UCTOPUYECKOMY N HaYYHOMY Hacneauto oTeYeCcTBEHHOM XUMUMK;

YyBa*KeHMA K NpoLLeccy TBOpUYECTBa B 061aCTU TEOPUMN N MPAKTUYECKOro NPUMEHEHNSA XMMUM, OCO3HAHUA TOTO, YTO AOCTUNKEHUS
HaYKW eCTb pe3ynbTaT AJIMTENbHbIX HaBNOAEHUI, KPONOTNINBBIX SKCNEPUMEHTANbHbIX MOUCKOB, MOCTOAHHOIO TPYAA YYEHbIX U

NMPaKTUKOB,

MHTepeca 1 No3HaBaTe/IbHbIX MOTUBOB B MOJIYYEHUWN U NOCAeAYIOLLLEM aHaNn3e MHPOPMaLIMM O NEPeAOoBbIX AOCTUKEHUAX
COBPEMEHHOM 0TeYeCTBEHHOW XMMUK;

3) AYXOBHO-HPaBCTBEHHOIO BOCNUTAHUA!
HPaBCTBEHHOIO CO3HAaHWMA, 3STU4ECKOIro NnoBeaeHuA;

cnocobHocTn oueHmBaTb CUTYaunK, CBA3aHHbIE C XUMNYECKUMIU ABJTIEHUAMMN,
N NPUHUMATb OCO3HAHHbIE peleHnA, OPUEHTUPYACb HA MOPaA/IbHO-HPABCTBEHHbIE HOPMbl U ULEHHOCTU;



roTOBHOCTU OLEHMBATb CBOE NoBeAeHUe U NOCTYNMKU CBOUX TOBapl/ILLI,eﬁ C I'IO3MLI,M1‘/JI HPaBCTBEHHbIX N NPaBOBbIX HOPM U
OCO3HaHHue I'IOCﬂeLI,CTBMﬁ 3TUX NMNOCTYNKOB,

4) opMUPOBAHUA KyNbTYypPbl 340P0BbA:

NOHUMaHUA LEHHOCTelN 340PpOBOro M 6esonacHoro o6pasa *KM3HU, HE06XOAMMOCTU OTBETCTBEHHOIO OTHOLLEHMA K
cobcTBEHHOMY GU3UYECKOMY U MCUXMUYECKOMY 340POBbIO;

cobntoaeHuna npasun 6esonacHoOro obpalleHma ¢ BewectsaMu B bbITy, NOBCEAHEBHOM }KU3HU N B TPYAOBOM AeATeNbHOCTY;

NOHMMaHMA LEHHOCTU NPaBUI UHAMBUAYANbHOTO U KONNEKTUBHOIO 6e@30NacHOro NoBeAeHns B CUTyaLUMAX, YrpoXKatowmx
3/10POBbIO U XKU3HU Nt0Ael;

OCO3HaHMA NOCNEeACTBUA U HENPUATUA BPEeAHbIX NPUBbIYEK (YnoTpebaeHna ankoronsa, HAPKOTUKOB, KYPeHUs);
5) TpyA0BOro BOCAUTAHMUSA:

KOMMYHMKaTI/IBHOI‘/’I KOMMETEHTHOCTU B y‘-IE6HO-I/ICCﬂe,£I,OBaTEJ1bCKOﬁ AEATENIbHOCTH, O6LLI,eCTBeHHO I'IO!'Ie3HOI‘/’I, TBOp‘-IeCKOIZ n
APYyrnx sBugax AeATeNbHOCTH,

YCTaHOBKM Ha aKTUBHOE y4acTMe B PELIEHUN NPAKTUYECKMX 33434 COLMANbHON HanpaBAEeHHOCTHM (B paMKax CBOEro Knacca,
LLIKOAbI);

MHTepeca K NPakTUYecKkomy n3ydyeHuto npodeccuii pasnmMyHoro poaa, B TOM YMCAe Ha OCHOBE NPMMEHEHUA NPeaAMETHbIX
3HaHUM N0 XUMUU;

yBa*KeHMA K TpyAay, NI04AM Tpyaa U pe3ynbTaTam TPyA0BOW AeATeIbHOCTY;



rOTOBHOCTM K OCO3HaHHOMY BblbOpY MHAMBUAYANbHOM TpaeKTopmumn obpasoBaHma, byaylien npopeccnun n peanmsaumm
COBCTBEHHbIX XM3HEHHbIX N1IAHOB C YY4ETOM NTNYHOCTHbIX MHTEPECOB, CNOCOBHOCTEN K XMMUKN, UHTEPECOB N NOTPebHoCTeN
obuecTsa;

6) 3KON10rNMYECKOro BOCMUTAHUA:

9KOJIOTN4eCKu LI,E‘/IE‘COO6pa3HOI'0 OTHOWEeHNA K Npunpoae, Kak UCTOYHUKRY CyLLLeCTBOBAHUNA XU3HWN Ha 3emne;

NMOHMUMAHUA rN0b6aNbHOro XapaKTepa 3KOAOrMYecKnx Npobaem, BAMAHNA SKOHOMUYECKMX NPOLLECCOB Ha COCTOAHME NPUPOAHOWN
N COUManbHOM cpeapbl;

0CO3HaHMA HEOHXOAMMOCTM UCNONb30BaHUA AOCTUKEHUA XMMUN AN1A PELLEHMUA BONPOCOB PaLMOHabHOIO
NPUPOAONO0/Ib30BaHUA;

aKTMBHOIO HEMPUATUA AEeNCTBUM, NPUHOCALLMX BPE OKPYKaloLWen NpUpoaHOM cpeae, YyMeHUsa NporH03mMpoBaTh
Heb1aronpuATHbIE 3KOJIOTMYECcKMe NocNeACTBMA NpeanpUHUMaEeMbIX AeACTBUMIA U NPeaoTBpaLlaTh 1X;

Ha/IMYMA PAa3BUTOrO 3KOJIOFMYECKOTO MbILUNEHUA, SKOIOTMYECKOMN KyNbTypbl, ONbiTa AeATE/IbHOCTN 3KONOTMYECKOM
HanpaB/NeHHOCTU, YyMEHUA PYKOBOACTBOBATLCA MMM B NO3HABATENbHOM, KOMMYHMKATUBHOM M COLMANbHOM NPAKTUKE,
CNOCOBHOCTU M YMEHUS aKTUBHO NPOTMBOCTOATb MAEO0TMN XemModobuu;

7) UEHHOCTM HAay4YHOrO NO3HAHMUSA:

cpOpPMMPOBAHHOCTN MMUPOBO33PEHMS, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO PAa3BUTUA HAaYKU M 0BLLECTBEHHOMN NPAKTUKK;
NOHUMaHUA cneunPUKM XMMUM KaK HayKKU, OCO3HaHMA €€ por B GOPMUPOBAHNM PALLMOHAIbHOIO HAaYYHOTO MbILLNEHMUS,

CO34aHNN LENOCTHOTIO NpeacTtaB/ieHnA 06 OKpyXKarowem mmpe Kak o eaunHCTee nNnpunpoabl U 4esoBeKa, B MO3HAHUU NMPUPOLOHbIX
3aKOHOMepHOCTel7’I U peweHnn npo6neN\ COXpaHeHUNA NpNpPoAHOro paBHOBECUA,



ybeaéHHOCTM B 0cO60M 3HAYMMOCTU XMMUN A5t COBPEMEHHOM LMBUIN3ALUN: B €€ T'YMAaHUCTMYECKOM HanpaBAeHHOCTHU U
Ba*KHOW PO/IN B CO34aHUM HOBOWM HBa3bl MaTepuanbHOM KyAbTypbl, pelweHnmn rnobanbHbix Nnpobaem ycTomumBoro pa3BuTumA
4ye/loBeYEeCTBa — CbIPbEBOM, SHEPreTUYECKOM, NULLLEBOM U 3KOI0rMYeckon 6e3onacHoCTH, B Pa3BUTUN MeaULMHbI, obecneyeHnmn
YCNOBWUI YCNELLHOMO TPYAa U 3KONOTNMYECKM KOMPOPTHOM KU3HU KarXKA0ro YneHa obLiecTBa;

€CTeCTBEHHO-Hay4YHOM rPaMOTHOCTM: NOHUMaHUSA CYLLHOCTU METOZ0B NO3HaHMA, UCNONb3YEMbIX B €CTECTBEHHbIX HayKaXx,
CNOCOBHOCTM MCMO/Ib30BaTb NOAyYaeMble 3HaHUA AN1A aHaIM3a U 06 BACHEHUSA ABNEHUI OKPYXKaloLWEero MmMpa 1 NPoUCXoaaALLnx B
HEM U3MEHEHUN, YMEHUA AenaTb 060CHOBaAHHbIE 3aKN0UYEHNS HA OCHOBE Hay4YHbIX paKTOB M UMEIOLLIUXCA AaHHbIX C LLeNblo
NoNy4eHUA A0CTOBEPHbIX BbIBOOB;

CNOCOBHOCTM CAMOCTOATENIbHO NCNONb30BaTb XMMUYECKNE 3HAHUA ANA PeLeHUA NPobaem B peanbHbIX XXU3HEHHbIX CUTYaLUAX;

MHTEpeca K NO3HaHUK n MCCﬂeﬂ,OBaTEIIbCKOﬁ 0eATe/IbHOCTU;

rOTOBHOCTU U CNOCOBHOCTU K HenpepbiBHOMY O6pa3OBaHMI-O n caM006pa30|3aHmo, K aKTUBHOMY NOAY4YEHUIO HOBbIX 3HaHWM No
XMMUN B COOTBETCTBUN C KU3HEHHDbIMHU I'IOTpE6HOCTF|NWI;

MHTepeca K 0COBEHHOCTAM TPyAa B Pa3/IMUHbIX chepax NnpodeccUoHaNbHOM AeATENbHOCTMW.

METAMNPEAMETHbIE PE3Y/IbTATDI
MeTanpeameTHble pe3y/ibTaTbl OCBOEHMA yuebHOro npeameTta « Xumma» Ha ypoBHe cpeaHero obliero o6pa3oBaHMNA BKAKOYAIOT:

3HaYMmble ana GOPMUPOBAHUA MUPOBO33PEHMNSA 0OYHAIOLMXCA MEXANCUMNINHAPHbIE (MeXXnpeaMeTHble) obueHayYHble
MOHATMA, OTPaAXKAIOLLME LLe/IOCTHOCTb Hay4YHOM KapTUHbI MUPa M cneudPuKy MeToa0B NO3HAHUA, UCMOb3YEMbIX B
€CTeCTBEHHbIX HayKax (MaTepus, BELLECTBO, SHEPIUA, ABJIEHNE, MPOLECC, CUCTEMA, HAYYHbIN GaKT, NPUHLUMMA, TMNOTEe3a,
3aKOHOMEPHOCTb, 3aKOH, TeOpUSA, UccnenoBaHMe, HabaoaAeHNE, U3IMEPEHUE, SKCMEPUMEHT U apyrue);



YHUBEPCaJ/ibHblE y‘-IE6HbIe AGVICTBMH (HO3HaBaTEI'IbeIe, KOMMYHUKaTUBHbIE, pel'yﬂFITVIBHbIE‘), O6ECI’IE“-IMBaI-OLLI,M€ (I)OpMMpOBaHMe
CIDYHKLI,MOHafIbHOﬁ rPamMmoTHOCTU U cou,maanof/i KomneTteHuunn o6yqa+ou.|,v|xcs|;

CNOCOB6HOCTb 06YYaIOLLMXCA UCNO/Ib30BATb OCBOEHHbIE MEKANCLUMIMHAPHbBIE, MMPOBO33PEHYECKME 3HAHUA U YHUBEPCA/IbHbIE
yyebHble AeNcTBMA B NO3HABATE/IbHOM M COLMANIbHOM NPaKTUKE.

MeTanpeameTHble pe3yibTaTbl OTPAXKAOT OB/lAaAeHNE YHUBEPCANbHBIMWN y4eOHbIMM NO3HaBaTeIbHbIMU, KOMMYHUKATUBHbIMM U
PerynsTUBHbIMUN AeNCTBUAMM.

OBnageHne yHnBepcabHbIMM y4eOHbIMW NO3HABATE/IbHLIMWU A,ENCTBUAMM:
1) 6a308Bble nNOrnMYeckme AencTema:
camocToATeIbHO GOPMYNMPOBATL M aKTyaIM3MPOBATb NPpoHaeMy, BCECTOPOHHE e€ pacCMaTPMBaTh;

onpeanenAaTb uenn AeAaTeqIbHOCTHU, 3a4aBaA NapamMmeTpbl U KPpUTEPUN UX A4OCTUXKEHNA, COOTHOCUTL Pe3ya1bTaTbl AEATE/IBHOCTU C
NnoCTtaBAe€HHbIMU LENAMMU,

Mcnosb30BaThb NMNpum OCBOEHNN 3HaHWUM I'IpI/léMbI NNOMMMYECKOro MbllUNEHNA — BblAENATb XapPaKTEPHbIE NPU3HAKU NOHATUN U
YCTaHaB/IMBaTb X B3aNMOCBA3b, NCMOJZ1Ib30BaTb COOTBETCTBYHOLLMUE NOHATUNA ONA obbAcCHeHMUA OTAENbHbIX (I)aI-(TOB n HBﬂeHMVI;

BbI6MpaTb OCHOBaAHHMA N KpUTEPUN ONA Knaccmcbm(au,mm BewecTB U XUMNYECKUX peaKu,m‘/'l;
YCTaHaB/IUBATb NMPUYNHHO-CNedCTBEHHbIE CBA3U MeXAY N3yHaEMbIMU ABNEHUAMU;

CTPOUTb IOTUYECKNE PaCCyKAEHUA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaN0rMu1), BbIABAATb 3aKOHOMEPHOCTU U NPOTUBOPEYNSA B
paccMaTpMBaeMbIx ABAEHMAX, POPMYNMPOBATb BbIBOAbI U 3aK/IOYEHUS;



NMPUMEHATDL B Npouecce nosHaHumA, UCnosibdyemble B XUMUU CUMBOTNYECKUE (3HaKOBbIE) Mmoaenu, ﬂp606pa3OBblBaTb
moaenbHble NpeacraBiaeHna — XMMUYECKMIN 3HAK (CMMBO!’I) I1EMEHTA, XMMNYeCKanA cbopN\yna, yYpaBHEHUE XMMMUYECKOMN peakunun
— npu peweHnn y'-—le6HbIX MO3HaBaTE/IbHbIX N MPAKTUYECKUX 3a4a4, NPUMEHATb Ha3BaHHbIE MOAE/IbHbIE NpeacCTaB/ieHNA AnA
BblABZ1IEHNA XaPaKTEPHbIX NMPU3HAKOB N3y4YaeMbiX BELWECTB N XUMNYECKUX peaKu,Wl.

2) 6a30Bble UcceaoBaTeIbCKUE AENCTBUSA:

BNaAEeTb OCHOBAaMU METOA0B Hay4YHOro NO3HAHUA BELLECTB U XMMUYECKUX PeaKLnij;

dopmynmpoBaThb Lean 1 3aAaun nccneaoBaHusa, MCNoAb30BaTb NOCTaB/EHHbIE U CAMOCTOATENbHO CHOPMY/IUPOBAHHbIE
BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUA U OCHOBbI 418 GOPMMPOBAHUA TMNOTE3bI MO NPOBEPKE NPaBUILHOCTU
BbICKA3blBAaEMbIX CY}KAEHWU;

BNAAETb HaBblKaMM CAMOCTOATENIbHOTO MNNAHNUPOBAHMA U NPOBEAEHUNA YYEHUUYECKUX SKCNEPUMEHTOB, COBEPLLEHCTBOBATb
yMeHMA HabnoaaTh 32 X040M MPOLLECCa, CAMOCTOATEIbHO NPOrHO3MPOBaTh ero pesyibTaT, GopMynMpPoBaTb 0606LEHNA U

BbiBOAbl OTHOCUTE/NIbBHO AOCTOBEPHOCTU PE3Y/IbTATOB UCCNeA0BaHUA, COCTAaBNIATb 060CHOBAHHbIN OTYET O I'IpO,EI,e}'IaHHOl\/'I pa60Te,'

I'Ipl/l06peTaTb onbIT yququCKOVI I/ICCI'Ie,CI,OBaTeJ'IbCKOIZ “n I'IpOGKTHOIz AEATENBbHOCTU, MPOABNATDL CNOCcoBHOCTb M FOTOBHOCTb K
CaMOCTOATE/IbHOMY NMOUCKY METOA0B peleHNA NPakKTU4eCKUX 3aad, NpuMeHEHUIO Pa3/IM4YHbIX METOL0B NMO3HAHUA.

3) paboTa c MHbopmaumen:
OPMEHTMPOBATLCA B PA3/INYHbIX UCTOYHUKAX MHGOPMaALMKM (Hay4HO-NONYAAPHAA IMTEePATYPa XMMUYECKOTO COAEPKAHMUA,
CnpaBoYHble nocobus, pecypcbl MHTepHETa), aHaNN3NPOBaATb MHPOPMALMIO PA3/IMYHbBIX BUAOB M GOPM NpeacTaBaeHuUs,

KPUTUYECKMU OL,EeHMBATb €€ AOCTOBEPHOCTb M HEMPOTUBOPEUYMBOCTb;

bopmynmMpoBaTb 3aNpOChl U NPUMEHSATb Pa3IMYHbIE METOAbI MPU NOMCKE U oT6ope MHbopmauum, HeobxogmMmon ans
BbINOMIHEHWS y4ebHbIX 33434 onpeaenéHHOro TMNa;



I'IpVIO6pETaTb onbIT UCNMNOJZIb30BAHUA MHCI)OpMaLI,MOHHO-KOMMYHMKaTMBHbIX TEXHO/IOTUN U Pa3INYHbIX MONCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO BblBMpPaTb ONTUMabHYIO GopMy NpeacTaBaeHUs MHGoPMaLUUKM (cxembl, rpaduKmM, gUarpammol, TabAULbI,
PUCYHKW U gpyrue);

MCNONb30BaTb Hay4YHbIM A3bIK B KAYECTBE CPeACTBA NPU PaboTe C XMMUUYECKON MHDOPMALMEN: MPUMEHATb MEKNPEAMETHbIE
(bn3Myeckne n maTemaTMyecKkne) 3HakmM U CUMBObI, GopMysibl, abbpeBMaTypbl, HOMEHKNATYPY;

MCNo/1b30BaTb U I'Ip806paBOBblBaTb 3HAKOBO-CMMBOJ/INM4YECKUE CPpeacTtBa HarnAAHOCTHU.
OsnapeHune YHUBEPCa/IbHbIMN KOMMYHUNKATUBHbIMU AG%CTBMHMM!

3a/,aBaTb BOMPOCHI MO CyLLLECTBY 0b6CyXadaemMoi TeMbl B XoAe Ananora
n/Mnn ANCKyccum, BbiCcKasbiBaTb naen, GopmMmynnposBaTb CBOU NPEA/IOKEHUA OTHOCUTE/IbHO BbINONAHEHWNA NPEAI0KEHHON
3a4a4u;

BbICTYNaTb C Npe3eHTaluMel pesybTaToB No3HaBaTe/IbHOWN AeATeNbHOCTU, MNOTYYEHHbIX CAMOCTOATEIbHO UM COBMECTHO CO
CBEPCTHMKAMM NPU BbINOJHEHNUU XMMNYECKOTO IKCNEPUMEHTA, NPAKTUYECKON PaboTbl NO UCC/IeA0BAHUIO CBOMCTB M3yY4aeMblX
BELLECTB, peannsaumm y4ebHoro npoeKkta u opmyanpoBaTb BbIBOAbI

no pesynbTaTam NPOBeAEHHbIX UCCNeA0BaHMIN MYTEM COrNacoBaHMA NO3ULNIA B Xoae 06CyKAeHUA U1 0O6MEHa MHEHUAMMU.

OBnageHue yHUBepPCabHbIMU PErynaTUBHbIMU AENCTBUAMM:

CaMOCTOATE/IbHO MJIAaHMPOBATb N OCYLLLECTB/IATL CBOO MO3HABATE/IbHYIO AEATENbHOCTb, ONpeaensa eé ueamn u 3aaaum,
KOHTPONMPOBATb M NO Mepe He0HXOAMMOCTM KOPPEKTUPOBATL NpeasiaraeMbli aITOPUTM AEUCTBMIA NPU BbINONHEHUM YYEOHDIX
N uccnepoBaTeNbCKMX 3a4a4, BblIonpatb Hanbonee sppeKTMBHbIN CNOCOb MX pelleHnsa ¢ yY4ETOM NONYYEHMA HOBbIX 3HAHUMN O

BeuweCtBaxX U XUMUNYECKUX peaKLUNAX;

OCyLecTBNATb CAMOKOHTPO/1b cBoen A4eATENIbHOCTU HAa OCHOBE CaMOadHa/In3a N CaMOOLLEHKN.



NMPEAMETHbBIE PE3Y/IbTATDI
10 KNACC
MpeameTHble pe3y/ibTaTbl 0CBOEHUA Kypca «OpraHnyeckas Xmmma» oTpakatoT:

choOpMMPOBAHHOCTb NPEACTABNEHNIN O XMMNYECKOMN COCTABAAIOLLEN €CTECTBEHHO-HAYYHOM KAapTUHbI MMpPa, POAU XMMUN B
NO3HAHWM ABNEHUI NPUPOoAbl, B GOPMUPOBAHUM MbILLNEHUA N KYNbTYPbl IMYHOCTU, €€ PYHKLMOHANbHOM rPaMOTHOCTH,
Heobxo4AMMoM AnA peleHns NPaKTUYEeCKUX 3a4a4 U 3K0N0rMYeckm 060CHOBaHHOIO OTHOLLEHMS K CBOEMY 340PO0BbIO U
npMpoaHOKu cpeae;

BNaAEHNE CUCTEMOM XMMUYECKMX 3HAHWNI, KOTOPas BKAKOYAET: OCHOBOMNONAratowme NoHATUA (XUMUYECKUIN 3/IEMEHT, aTOM,
3N1eKTPOHHaA 060/104Ka aTOMa, MOIEKYNA, BAJIEHTHOCTb, 3/1€KTPOOTPMLIATENbHOCTb, XMMUYECKan CBA3b, CTPYKTYpHan popmyna
(pa3BEpHYTasA M COKpaLLEHHAA), MONb, MONSIPHAA Macca, MONIAPHbIM 06BEM, YrNepoaHbli CKeNeT, GyHKLUMOHAAbHAA rpynna,
paguKan, U3oMepusa, U30Mepbl, TOMOIOTMYECKUI pag, FOMOIOMM, YINeBOA40POAbI, KUCIOPOA U a30TCoAeP KaLLMe COeaMHEHUS,
MOHOMEP, NOZIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOIEKYNSIPHbIE COEANHEHUS); TEOPUMN U 3aKOHbI (TEOPMA CTPOEHMUS
opraHuyeckux selects A. M. ByTaepoBa, 3aKOH COXPaHEeHUA MacCbl BELWLECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XMMUU;
MWPOBO33PEHYECKME 3HAHUSA, /ieXKallMe B OCHOBE NOHUMaHMA MPUYUHHOCTM U CUCTEMHOCTU XMMUYECKMX ABNEHWN,
daKTONOrnYecKme cBeAeHNsA 0 CBOMCTBAX, COCTaBe, NONyYeHUn 1 6e30nacHOM UCNONb30BaHMMN BarKHEMLLNX OpraHUYEeCKUX
BELLECTB B ObITy M NPaKTUYECKOM AeATENbHOCTU YEN0BEKa];

CCI)OpMMpOBaHHOCTb yN\eHVIlZ BblABNATb XapaKTEPHbIE MPU3HAKN I'IOHFlTVIl\/'L YCTaHaB/INBATb X B3aNMOCBA3b, UCMOJZ1Ib30BaTb
cooTBeTCTBYIOWME MNOHATUA NPUN ONMUCAHNKN COCTAaBa, CTPOEHUNA U npeBpau.l,eHvu‘/i OpraHN4eCKmnx COE,CI,VIHGHVIVI;

chOpPMMPOBAHHOCTb YMEHMI NCNONBb30BATb XMMUYECKYHO CUMBOJIMKY N5 COCTAaBAEHUA MONEKYAAPHbIX U CTPYKTYPHbIX
(pa3BEpHYTOM, COKpaALLEHHOM) GOPMYN OPraHNYECKUX BELLECTB U YPAaBHEHUN XMMUYECKUX PeaKLUnii, M3roTaBaMBaTb MOAENN
MOJIEKYN OPraHUYECKUX BELLECTB ANA MANKOCTPALMN UX XMMUYECKOTO M MPOCTPAHCTBEHHOIO CTPOEHMUS;

cpOpMMUPOBAHHOCTb YMEHWIN YCTAHABAMBATL NPUHAANEKHOCTb M3YUYEHHbIX OPraHNYECKMX BELLECTB MO UX COCTaBY MU CTPOEHMUIO K
onpeaenéHHomy Knaccy/rpynne coeanHeHWUn (yrnesoaopoapbl, KUCA0POA U a30TCOAEPIKaLLMe CoOeANHEHNA,



BbICOKOMO/IEKY/IAPHbIE COeAMHEHNS), aBaTb MM Ha3BaHMA NO cucTemaTuyeckoit HomeHknaType (IUPAC), a Takxe NnpuBoanTb
TpPUBUAbHbIE Ha3BaHUA OTAE/IbHbIX OPraHNYECKNX BELLLEeCTB (3TUNEH, NPONUAEH, aueTUNEH, STUNEHTINKO/b, IULEPUH, deHOo,
dopmanbaerna, auetanbaerna, MypaBbUHas KMCNOTa, YKCYCHAn KMCA0Ta, 0/1eMHOBAA KMC/I0Ta, CTeapMHOBAas KMCNO0Ta, [1H0K033,
bpyKTO3a, Kpaxman, Lenntonosa, rMuunH);

C(I)OpN\MpOBaHHOCTb YMEHUNA onpeaenaTtb BUAbl XMMMUYECKOMN CBA3M B OpraHM4yecCcKnx coeanHeHnAx (OAMHaprIe 7 KpaTHbIE‘);

cPOPMMPOBAHHOCTb YMEHWNA NPUMEHATL NOI0XKEHUA TEOPUM CTPOEHMA OpraHnveckunx sewects A. M. bytneposa ana
0H6bACHEHWA 3aBUCMMOCTU CBOMCTB BELLLECTB OT MX COCTaBa U CTPOEHUSA; 3aKOH COXPaHEHMA MACCbl BELLECTB;

cOpPMMUPOBAHHOCTb YMEHUIN XapaKTepn3oBaTb COCTaB, CTPOEHME, PUINYECKME U XMMUYECKME CBOMCTBA TUMUYHbIX
npeacTaBUTeNen Pa3IMYHbIX KNacCOB OpraHMYEeCKUX BEWECTB (MeTaH, 3TaH, STU/EH, NPONUEH, aueTuneH, bytaameH-1,3,
MeTunbyTtaameH-1,3, 6eH30/1, MeTaHO, 3TaHO, STUEHTINKONb, TNLEPUH, GeHOoN, aueTanbaern, MypaBbUHasa U YKCyCHas
KMCNOTbI, IIIOKO3a, Kpaxmari, Lenso/103a, aMMHOYKCYCHasA KUCN0Ta), UINOCTPUPOBATb FeHETUYECKYHO CBS3b MeXAy HUMM
YPaBHEHUAMM COOTBETCTBYIOLLMX XMMUUYECKUX PEAKLMIA C UCNONb30BaHMEM CTPYKTYPHbIX Gopmy;

cOPMMNPOBAHHOCTb YMEHUA XapaKTEpPM30BaTb UCTOYHUKM YINEeBOA0POAHOrO Cbipbs (HedTb, NPUPOAHBLIN ras, yrosb), CNOCobbI
nx nepepaboTKM U NPaKTUYECKOe NPUMEHEHWE NPOAYKTOB nepepaboTKu;

copMMPOBAHHOCTb YMEHUNIN MPOBOANTb BbIYUCIEHMA MO XMMMUYECKUM ypaBHEHMAM (Maccbl, 06béMa, KOANYEeCTBa UCXOAHOTO
BELLEeCTBA UM NPOAYKTa PeakumMm No U3BECTHbIM Macce, 06bEMy, KOIMYECTBY OHOMO U3 UCXOAHbIX BELLECTB
VAN NPOAYKTOB peakuum);

chOpPMMPOBAHHOCTb YMEHWI BNALETb CUCTEMOM 3HAHMI 06 OCHOBHbIX METOAaX Hay4HOro NO3HaHMA, UCNO/Ib3YEMbIX B XMMUU
NPW U3y4eHUM BELWECTB N XMMUYECKUX ABNEHUI (HabntoaeHne, UsmepeHne, sKCNEPUMEHT, MOAENIMPOBAHME), UCMONb30BaTb
CUCTEMHbIE XMMUYECKNE 3HAHUA AN1A NPUHATUA PeLIeHUN B KOHKPETHbIX }KU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELWECTBAMMU U UX
NPUMEHEHNEM;



chOpPMMNPOBAHHOCTb YMEHUIN COBNOAATb NPaBMaa NONb30BaHNA XMMUYECKOW nocyaon n nabopatopHbim obopyaoBaHuem, a
TaK¥e npaBuna obpalyeHma c BelwecTBaMmn B COOTBETCTBUMN C MHCTPYKLMAMM NO BbIMNOJIHEHUIO N1abOPATOPHbLIX XMMUYECKUX
OnbITOB;

chOpPMMPOBAHHOCTb YMEHUIM NNAHUPOBATb U BbIMOJIHATb XMMUYECKUI SKCNEPUMEHT (NpeBpaLLEHNA OPraHUYECKMX BELLLECTB NPU
HarpeBaHMu, NONyYEHME ITUIEHA U U3YYEHME IO CBOMCTB, KAYECTBEHHbIE PeaKLMN OpraHMYECKUX BELLECTB, AeHaTypaumsa
6eN1KoB NPU HarpeBaHUM, LBETHbIE peakunm 6eNKoB) B COOTBETCTBUM C NPaBUIaMM TEXHUKK 6e30NacHOCTM Npu obpaLLeHnm ¢
BeLLeCcTBamm U nabopatopHbiM 0b6opyaoBaHWEM, NPEACTABAATL PE3Y/IbTaTbl XMMMUYECKOTO 3KCNepMMeHTa B popme 3anmcu
YPaBHEHWI COOTBETCTBYIOLLMX peakumnii u popmMmyanposBaTb BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

cPOpPMMUPOBAHHOCTb YMEHUIN KPUTUUYECKN aHANIM3NPOBATL XMMUUYECKYHO MHOOPMALMIO, NOYyYaeMyto U3 PasHbIX UCTOYHUKOB
(cpencTtBa maccoBon MHPOPMaUNK, HTEpPHET U Apyrux);

chOopMMPOBAHHOCTb YMEHMI COBN0AATL NPaBU/Ia SKOJIOTMYECKM LeniecoobpasHoro noseaeHus B 6bITy U TPYA0BOM
[eATEeNbHOCTU B LLENIAX COXPAHEHWUS CBOEro 340P0BbS U OKPYXKaIOLLEN NPUPOAHONM cpeabl, 0CO3HAaBaTb ONACHOCTb BO3AENCTBUA
Ha XMBble OpraHM3Mbl onpeaenéHHbIX OpraHNYEeCKMX BELLECTB, MOHMMAnA cMbic/ NokasaTens NAK, noAacHATb Ha Nnpumepax
cnocobbl yMeHbLIEHMA U NPeaoTBPALLEHNA UX BPEAHOI0O BO3AENCTBMA HA OPraHU3M Ye/10BEKa;

ANA o6yqarou1,|/1xca C orpaHM4eHHbIMU BO3MOKHOCTAMU 340P0OBbA: YyMEHUNE NPUMEHATb 3HAHUA 06 OCHOBHbIX AOCTYNHbIX
MeTodaX No3HaHUA BeWEeCTB U XUMNYECKUX HBHEHMVI;

ANA cnenbix n cnabosmaalmx obyyatowmxcs: ymeHne Ucnonb3oBaTb pesibePpHO-TOYEYHYIO cMcTeMy 0603HauyeHu J1. bpains
ANA 3aMUCU XMMUYECKUX GopMy .

11 KNACC
MpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «ObLLan U HeopraHUYecKas XMMUA» OTPaXKatoT:

chopMMPOBAHHOCTb NPEACTABAEHWNI: O XMMUYECKOM COCTaBAAOWEN eCTECTBEHHO-HAaYYHOW KapTUHbI MUPA, POSIN XMMWUK B
NO3HaHWUW ABNEHUI NPUPOAbI, B POPMUPOBAHUN MbILLNEHUSA U KYNbTYPbl IMYHOCTH, €€ GYHKLUMOHANbHOM rPamMOTHOCTMH,



HeobxoaMMOM ANA pelleHMA NPaKTUYECKMX 3334 M 9KON0rMYeckn 060CHOBAHHOIO OTHOLLEHUSA K CBOEMY 340P0BbHO U
npupoaHon cpeae;

BNaAeHNE CUCTEMON XMMUYECKUX 3HAHUI, KOTOPAs BK/IKOYAET: OCHOBOMONAratowWme NoOHATUA (XMMUYECKNIA SNEMEHT, aTOM,
n3oTon, s-, p-, d- 3N1eKTPOHHble OpbUTaM aTOMOB, MOH, MONIEKY/IA, MOJ1b, MONSIPHbIN 06BEM, BANEHTHOCTD,
3/1eKTPOOTPULLATE/IbBHOCTb, CTENEHb OKUCAEHMA, XMMUYECKana CBA3b (KOBaNEeHTHaA, MOHHasA, MeTannYyeckas, BoaopoaHas),
KpUCTaNInYecKas pelléTKa, TUMbl XMMUYECKUX PeaKLUMii, pacTBOp, SN1EKTPONAUTbI, HEINEKTPOIUTbI, 3/IEKTPOIUTUYECKAN
Anccoumauns, OKUCANTESb, BOCCTaHOBUTENb, CKOPOCTb XMMMUUYECKOM PEeaKLMU, XMMUYECKOE PAaBHOBECUE); TEOPUMN N 3aKOHbI
(TEOpPUA 3NEKTPONUTMYECKON ANCcouMaLnm, Nepnuoandeckmnin 3akoH [. U. MenaeneeBa, 3aKOH COXPaHEHUSA MAcCbl BELLECTB,
3aKOH COXPaHEeHMA 1 NPeBpPALLEHNA SHEPTUN NMPU XMMUYECKUX PeaKkLumax), 3aKOHOMEPHOCTU, CUMBOIMYECKUI A3bIK XMMUMU,
MWPOBO33pPeHYEeCKNe 3HaHUSA, NeXKallime B OCHOBE NOHMMaHUA MPUYNHHOCTU U CUCTEMHOCTU XUMMUYECKUX ABNEHUN,
dbaKTONOrMYEeCcKMe cBeleHNA O CBOMCTBAX, COCTaBe, NO/y4eHUn 1 6e30MacHOM MCNO/Ib30BaHUKN BaXKHENLWNX HEOPTraHUYECKUX
BELLECTB B ObITy M NPAKTUYECKOWN AeATENbHOCTM YE/I0BEKA;

C(I)OpN\MpOBaHHOCTb YMEHMVI BblABNATb XapaKTEPHbIE NMPU3HAKN I'IOHFlTMVI, YCTaHaB/1IMBaATb X B3aMMOCBA3b, UCMOJZ1Ib30BaTb
cooTBeTCTBYIOLWLME MOHATUA NPUN ONUCAHUN HEOPIraHNYECKUX BELLECTB N UX HpeBan.LEHMVI;

chopMMUPOBAHHOCTb YMEHMIN UCMO/Ib30BATb XMMUYECKYIO CUMBOJIMKY ANA COCTaBNeHMA GOPMY/ BELLECTB U YPaBHEHW
XMMMUYECKUX peakumi, cuctemaTnyeckyto HomeHknatypy (IUPAC) n TpuBmManbHble Ha3BaHMA OTAENbHbIX HEOPraHMYECKUX
BeLLecTB (yrapHbii ras, yrnekmcablii ras, aMmuak, raliéHas u3BecTb, HeralwéHana U3BecTb, NMTbeBan coaa, NUPUT 1 Apyrue);

chOpMMPOBAHHOCTb YMEHUI ONpeaenaTb BaJIEHTHOCTb U CTENEeHb OKUCNEHUA XMMUYECKUX 31EMEHTOB B COEAMHEHUAX
Pa3/IM4HOro COCTaBa, BUA XMMMUYECKOM CBA3M (KOBA/IEHTHAsA, MOHHAA, MeTa/iIMYecKas, BOAOPOAHAA) B COEAMHEHUAX, TUN
KPUCTaN/INYECKON PELLETKN KOHKPETHOTO BeLLLeCcTBa (aTOMHaA, MONEKYNAPHAA, MOHHAA, MeTaIINYeCKan), XapaKTep cpeapl B
BOAHbIX PaCTBOPax HEOPraHMYECKMX COeANHEHUN;

cPOpPMMPOBAHHOCTb YMEHWI YCTaHaBINBATb NPUHAA/EKHOCTb HEOPraHMYECKMX BELLECTB MO MX COCTaBY K onpeaenéHHomy
Knaccy/rpynne coegmMHeHun (NpocTble Bel,ectBa — MeTallbl U HEMETa/Ibl, OKCUAbl, OCHOBAHUA, KNCNOTbI, aM$poTepHble
rMAPOKCUAbI, CONN);



chOpMMUPOBAHHOCTb YMEHMIN PACKPbIBATb CMbICN NEPUOAMYECKOro 3akoHa . . MeHaeneesa n 4eMOHCTPUPOBATb €ro
CUCTEMATU3UPYIOLLYIO, 0OBACHUTE/IbHYIO U MPOTHOCTUYECKYIO GYHKLMY;

cPOPMMPOBAHHOCTb YMEHWNIM XapaKTePU30BaTb 3/IEKTPOHHOE CTPOEHME aTOMOB XMMUYECKUX 31eMeHTOB 1-4 nepnoaos
Mepunoanyeckon cuctemol xumndecknx anemeHTtos . N. MeHgeneeBa, UCnosb3yA NOHATUA «S-, P-, d-9N1E€KTPOHHbIe opbuTann»,
«3HepreTnyeckmne ypoBHn», 06 bACHATbL 3aKOHOMEPHOCTU U3MEHEHMA CBOUCTB XMMNYECKUX 31EMEHTOB N UX COeANHEHNIN NO
nepuogam u rpynnam Mepmnoanyeckon cucteMol Xmmnyecknx anemeHTos 1. . MeHaeneesa;

chOpMMPOBAHHOCTb YMEHUIN XapaKTEPU30BaTb (ONUCbIBaTb) 06LLME XMMUYECKME CBOMCTBA HEOPraHMYECKMX BELLECTB
Pa3/INYHbIX KNAccoB, NOATBEPKAATb CYLLECTBOBAHUE FrEHETUYECKOM CBA3U MEXKAY HEOPraHUYECKMMMU BELLLECTBAMM C MOMOLLbIO
YPaBHEHWI COOTBETCTBYIOLLMX XMMUUECKUX PeaKLUiA;

cPOPMMPOBAHHOCTb YMEHUSA KAaCCUDULMPOBATL XMMUYECKNE PEAKLIMK MO Pa3IMYHbIM NPU3HaKaM (Y1Cy U cocTaBy
pearnpyowmx BeLWecTs, Ten1o0Bomy 3¢deKTy peakumm, USMEHEHUIO CTEMEHEN OKUCIEHUA 3/IEMEHTOB, 06PaTMMOCTU peaKkuuuy,
y4yacTUIo KaTanmsaTopa);

copMMUPOBAHHOCTb YMEHUIN COCTABAATb YPAaBHEHMS PeaKLMn Pa3INYHbIX TUMOB, MNOIHbIE M COKPALLEHHbIE YPAaBHEHUA PeaKL Mt
MOHHOro 06bMeHa, y4MTbIBaA YC/IOBUA, NPU KOTOPbIX 3TN peakuum ayT 40 KOHU3;

C(I)OpMMpOBaHHOCTb yMeHVIlZ npoBOAUTb peakunn, noarsepxgarouime KQ4yeCTBEHHbI COCTaB Pa3/INMYHbIX HEOPraHN4YeCKUX
BelW,ecCTB, paCrno3HaBaTb OMbITHbIM I'IyTéM MOHbI, NPUCYTCTBYHOLLME B BOAHbIX PAaCTBOPAX HEOPraHN4YeCKUX BELLECTB,

chOpPMMPOBAHHOCTb YMEHMI PACKPbIBATb CYLLHOCTb OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIX PEaKLUMIA NOCPEeACTBOM COCTaBAEHMA
3/1EKTPOHHOro 6anaHca 3TUX peakymm;

copMMUPOBAHHOCTb YMEHUNIN 06 BACHATb 3aBUCUMOCTb CKOPOCTU XMMUYECKOM peaKkLMmn OT pa3InYHbIX GaKTOPOB; XapaKTep
CMELLLEHNS XMMNYECKOro paBHOBECKA B 3aBUCMMOCTU OT BHelHero Bo3aenctama (npuHuun fle WaTenbe);



C(I)OpN\MpOBaHHOCTb yMGHMﬁ XapaKTepmnlosatb XMMN4YeCKne npoueccol, nexkaume B OCHOBE NpPOMbILWLNIEHHOIO NoOAyvyeHUA
cepHoﬁ KNUCNOTbl, aMMUNAKa, a TaKxKe C(I)OpMMpOBaHHOCTb ﬂpeﬂ,CTaBﬂeHMl\;i 06 O6LLI,VIX Hay4HbIX NPUHUMNNAX U SKONTOTUYHECKUX
npo6nemax XUMNYECKOro npomn3soacrtBea;

chOPMMPOBAHHOCTb YMEHMIA NPOBOAUTL BbIYMCIEHWUA C UCMOIb30BAaHMEM MOHATUA KMACCOBaA A0/1A BELLECTBA B PacTBOPEY,
06bEMHbIX OTHOLIEHMI ra30B NPU XMMUYECKMX PeaKLUMAX, MAcCbl BELLECTBA UK 06bEMA ra30B MO M3BECTHOMY KOJIMYECTBY
BELL,eCcTBa, Macce Uan 06 bEMY OAHOTO M3 YHaCTBYHOLLMX B PeaKLMK BELLECTB, TeN10Boro apdeKTa peakLmm Ha OCHOBE 3aKOHOB
COXPaHEHMA MACCbl BELLLECTB, NPEBPALLEHNA U COXPAHEHUS SHEPTUY;

chopMMpPOBaAHHOCTb YMeHUI cobaoaaThb NpaBmaa NOb30BaAHMA XMMMUYECKOM nocyaon n nabopaTopHbiM 060pyaoBaHMEM, a
TaKe npaBuna obpalieHma c BewecTBaMmn B COOTBETCTBUMN C MHCTPYKLMAMM NO BbINOJIHEHUIO N1abOPATOPHbBIX XMMUYECKUX
ONbITOB;

chOpPMMPOBAHHOCTb YMEHW NNAHUPOBATb M BbINOJHATb XMMUYECKUI SKCMEPUMEHT (pa3/ioXKeHne NepoKkcnaa BOAOPOAa B
NPUCYTCTBMM KaTannsaTopa, onpeaeneHne cpeabl PpacTBOPOB BELLECTB C MOMOLLbIO YHUBEPCA/IbHOIO MHAMKATOPA, BIMAHME
Pa3/INYHbIX GAKTOPOB Ha CKOPOCTb XMMMUYECKOWN PeakLmu, peakumm MOHHOro 0bMeHa, KauecTBEeHHble peakuum Ha cynbdaT-,
KapboHaT- U X10pUA-aHUOHbI, HA KAaTUOH aMMOHMUS, PELIEHNE SKCMEPUMEHTANbHbIX 3a4a4 No Temam «MeTannbi» u
«HemeTannbi») B COOTBETCTBMM C NPaBUAAMU TEXHUKM Be3onacHOCTU Npu obpalleHnn ¢ BelecTBamm 1 nabopaTopHbIM
06opyaoBaHMEM, NPeACTaBAATb pe3ybTaTbl XMMWUYECKOr0 3KCnepumeHTa B Gopme 3anmncu ypaBHEHUI COOTBETCTBYHOLLMX
peakumin u GopMyNMpPOBaTh BbIBOAbI HAa OCHOBE 3TUX PE3Yy/1bTaTOB;

cPOpPMMPOBAHHOCTb YMEHUIN KPUTUUYECKN aHANN3NPOBATb XMMUUYECKYHO MHOOPMALMIO, NOYyYaeMyo U3 PasHbIX UCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKAUUK, UHTEPHET U ApYyrnX);

chOpMUPOBAHHOCTb YMeEHUI cobatoaaTb NpaBMaa SKONOrMYECKU LLesiecoobpasHoro nosegeHuna B 6bITy M Tpya0BOM
AEATENbHOCTU B LLe/IAX COXPaHEHMA CBOErO 340P0BbA M OKPYXKaKoLWeN NpupoaHoON cpeabl, 0CO3HABaTb OMNACHOCTb BO34EMCTBUA
Ha XKMBble OpraHM3Mbl onpeaenEHHbIX BELWECTB, NOHMMasA CMbIC/ NoKa3atena MK, noAcHATb Ha Npumepax cnocobbl
YMEHbLUEHWA U NPeaoTBPaLLEHMA UX BPEAHOIo BO34eMCTBMA HA OPraHM3M Yel0BEKa;



AnA o6yqa+ou.|,mxc;| C orpaHM4eHHbIMAU BO3MOXKHOCTAMU 340P0OBbA: YMEHUE NPUMEHATL 3HAHUA 06 OCHOBHbIX AOCTYNHbIX
mMeToadax No3HaHUA BeWEeCTB U XMMNYECKUX HB!'IEHMVI;

ANA cnenbix U cnabosmnpAamMx obyyatoWmMxXCca: ymeHMe NCNob30BaTb peibepHO-TOUEeYHYO cucTemy 0603HaveHun J1. bpaiina
ANA 3aNUCU XMMUYECKUX GopMy.

HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne Tema ypoka Konun4decTBo yacos Jlara DJIEKTPOHHBIE
n/m Beero|Koutponsusie|[Ipaxtiueckue|H13Y9eHHA|  IH(ppOBEIE
paboTHI paGoTHI (Hemens) (oOpa3oBaTEIbHEIE
pecypchl

1 ([IpenmeTt opraHu4ecKO XUMHUH, €€ BOBHUKHOBCHHE, 1 1

pa3BUTHE U 3HAYCHUE
2 |[Teopus cTtpoeHus OpraHUYECKUX COeTUHEHUN A. M. 1 2

byTtnepoBa, e€ 0OCHOBHbBIE TTOJIOKEHUS
3 |[IIpencraBneHue o KIacCUPUKAIIMA OPTaHUYECKUX 1 3

BelecTB. HomeHknatypa (cucremaTudeckasi) u

TpUBUAJIbHBIC HA3BAHUSI OPTAHUYECKHUX BEIECTB
4 ||AnKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH Psifl 1 4
5 |[MeraH 1 3TaH — NpOCTEULINE PEICTABUTETU 1 5

aJIKaHOB
6 ||AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 6
[ ||[9TuneH u nponuieH — npocTeimme npeacrapurenu|| 1 7

AJIIKEHOB
8 |[Ipaxtuueckas padora Ne 1. «Ilomyuenue stusena u 1 1 8

V3y4YEHUE €TO CBOMCTB»
9 |[Ankanuensl. byranuen-1,3 u metunoyraauen-1,3. 1 9




Ne Tema ypoka KomnuectBo yacoB Jara DIEKTPOHHBIE
n/m Beero|[Kontponsasie|[Ipaktuacckue][A3Y9eHHA|  1E(pOBLIE
paGoTHI paGoTHI (Hemens) [oOpa3oBaTeIbHBIE
pecypchl
[Tony4yeHre CUHTETUYECKOTO KayuyKa U PE3UHbI
10 ||AnKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, 1 10
TOMOJIOTUYECKHUN sl ALIETHIIEH — MPOCTEHIIHIA
MPEICTaBUTEIb ATKUHOB
11 |Bbluncnenus o ypaBHEHUIO XUMUYECKON peaKIMU 11
12 ||Apensr: 6eH301 1 ToIyos. TOKCHYHOCTH apEHOB 12
13 (["eneTnueckas CBS3b YIJIEBOJAOPOIOB, 13
MpUHAJICKAIINX K PA3IMYHBIM Kjlaccam
14 |[IpupoHbIE UCTOYHUKHU YTIECBOAOPOJIOB: 1 14
MPUPOHBINA ra3 U MOMyTHbIE HEPTAHBIE Ta3bl, HEPThH
U TIPOJYKTHI €€ repepaboTku
15 |[IpupoaHbIe UCTOYHUKHU YTIEBOAOPOIOB: 1 15
MPUPOIHBINA ra3 U MOMyTHbIE HEPTAHBIE Ta3bl, HEPThH
U TIPOJYKTHI €€ repepaboTku
16 |KoHTposbHas paboTa 1o pasaeny «YTIeBOI0POIbD» 1 16
17 |[IpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOJI U 17
sTaHoJ. BonopoaHas cBs3b
18 |MHuoroaToMHBIEC CIIUPTHI: ITUIICHTIIUKOIbL U 1 18
TITUEPUH
19 |®enoun: cTpoeHHE MOJEKYIbBI, GU3UIECKUE U 1 19
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
20 |Anpaerunbl: GOpMaTbIETUI U alleTaIbACT U/, 1 20

AI1leTOH




Ne Tema ypoka KomnuectBo yacoB Jara DIEKTPOHHBIE
n/m Beero|[Kontponsasie|[Ipaktuacckue][A3Y9eHHA|  1E(pOBLIE
paGoTHI paGoTHI (Hemens) [oOpa3oBaTeIbHBIE
pecypchl
21 |O1HOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KMCIOTHI: 1 21
MypaBbUHAS U YKCYCHasI
22 |lIpaxTtrueckas padota Ne 2. «CBoiicTBa pacTBOpa 1 1 22
YKCYCHOM KUCJIOTBD)
23 |CteapuHOBas 1 OJICMHOBAS KUCIOTHI, KaK 1 23
MIPEICTABUTEIN BBICIITUX KapOOHOBBIX KHCIOT
24 |Mpblna KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT, HX 1 24
MOIOIIEE JICUCTBUE
25 CnoxHbie (hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX 1 25
KHUCIIOT. [ uaponn3 cinoxkHbIX 3(hupoB
26 (Kupsl: ruaponus, npuMeHeHne, OUoIorndecKas 1 26
POJIb JKUPOB
27 |YrneBonpl: coctaB, kiaccudukanus. Baxueitmme 1 27
MpeICTaBUTEINN: TII0K03a, (PPyKTO3a, caxapo3a
28 |Kpaxman u 1esutoo3a Kak MpUpOIHbIE TIOTHMEPHI 28
29 |KoHTponbHas paboTa 1mo paszaeny 1 29
«Kucnopoaconepxaiire opraHuuecKue
COCITMHECHHUSD
30 |[AMUHBI: METHJIAMUH U aHUJIMH 30
31 | AMHMHOKHUCIOTHI Kak aM(pOTEpHBIC OPTAaHUUECKHE 31
COEIIMHEHUS, UX Onosorndyeckoe 3HadeHue. [lentump
32 ||benku Kak MPUPOIHBIE BEICOKOMOJIEKYIISIPHBIC 1 32

COCIHMHCHUA




Ne Tema ypoka KomnuectBo yacoB Jara DIEKTPOHHBIE
n/n Bceero|Koutponbubie|[Ipaktaueckue|13YICHHs|  1dpoBbIe
paBoTbI paGoTHI (Hemens) [oOpa3oBaTeIbHBIE
pecypchl

33 ||OcHOBHBIE TOHATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX 1 33

COEMHECHUM
34 |OcHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX 1 34

coenuHeHui. [InmacTMaccel, KaydykH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 2 2

11 KUIIACC
Ne Tema ypoka Konun4decTBo yacos Jara DJIEKTPOHHBIE
i/ Beero|[Kontponsasie|[Ipaktnaeckue][A3Y9eHHs|  1EdpOBbIE
paboTbI paGoTHI o0Opa3oBaTelIbHbIE
pecypcbl

1 |Xumuueckuii aieMeHT. ATOM. DJIeKTpOHHAs 1 1

KOH(UTrypaius aToMoB
2 |[Tepmommueckwuii 3akoH u [lepuonnueckas cucrema 1 2

xumuueckux sneMmeHToB 1. . Menaeneena, ux

CBSA3b C COBPEMEHHOU TEOPUEN CTPOEHUS aTOMOB
3 ||3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYCCKUX 1 3

AJIEMEHTOB U UX COCAUHEHUM MO IPyInam 1

nepuoaaM. 3Ha4eHUE EPUOIUUECKOTO 3aKOHa U

CHUCTEMBI XMMHUYECKHUX dJIeMeHTOB /.M. MeHnpaeneeBa

B Pa3BUTHH HAYKH
4 | CrpoeHue BeriecTBa. XUMUYECKas CBSA3b, €€ BUJIBI; 1 4

MEXaHHU3MbI 00pa30BaHUsl KOBAJICHTHOMN CBSI3U.

Bonopoanas cBsi3b
5 |BaneHTHOCTh. DIEKTPOOTpULIATENHHOCTE. CTETIeHB 1 5
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Tema ypoka

KomnyecTBo yacoB

Bcero

KontponrsHbie
paboThI

IIpakTueckue
paboThI

JlaTa
M3y4YEeHUS

DIEKTPOHHBIE
udgpoBbIe
o0Opa3oBareibHbIe

pecypchl

OKHCJICHUA. BGHIGCTBa MOJICKYJIAAPHOI'O U
HCMOJICKYJEIPHOT'O CTPOCHUA

[TonsiTue 0 qucnepcHbIX cucremax. MictuHHbie n
KOJUIOMHBIE pacTBOpbl. MaccoBast 107151 BEIIECTBA B
pacTBOpE

Knaccudukanus n HoMeHKIaTypa HEOPraHUYECKUX
coequHeHui. ['eHeTnueckas CBsI3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

Kiaccudukanusi XuMU4eCKUX Peakiuii B
HEOPTaHUYECKON M OPTaHMYECKOM XUMUHU. 3aKOH
9coxpaHeHHs MacChl BEIIECTB; 3aKOH COXPaHESHUS U
MPEBPAILECHUS SHEPTUH NPU XUMUYECKUX PEAKIIUIX

CkopocTb peakiuu. OOpaTuMble peaKIfy.
XUMHUUYECKOE PABHOBECHUE

10

[TpakTuueckas padora Ne 1. « Biusitnue paznuuHbIx
(haKTOpOB Ha CKOPOCTh XUMUYECKON PEAKIII)

10

11

OnekTponutnueckas aucconuanus. [lonstue o
BOJI0OpoiHOM Toka3arene (pH) pactBopa. Peakunu
HOHHOTO 0oOMeHa. ['MaApoIu3 OpraHuvyecKux u
HEOPTaHUYECKUX BEIIECTB

11

12

OKHUCIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.
[ToHsaTHE 00 AIEKTPOJIM3E PACIIIIABOB H PACTBOPOB
cojien

12

13

Kontponbshas pabota no paszneny «Teopernyeckue

13




Ne Tema ypoka KomnuecTtBO yacos JlaTa DJIEKTPOHHBIE
n/m Beero|[Kontponsasie|[Ipaktuacckue][A3Y9eHHs|  1E(pOBLIE
paGoTHI paGoTHI 00pa3oBaTebHbBIC
pecypchl
OCHOBBI XUMHUM»
14 |Metaubl, ux nonoxxkeHue B [lepuoguueckoit 1 14
CHUCTEME XMMHUUYECKHUX 3J1eMeHTOB J[. 1. MenaeneeBa
1 0COOCHHOCTH CTpOeHHS aToMoB. O01HIe
(dbU3UYECKUEe CBONCTBA METAIJIOB
15 |CmaBbl MeTaIOB. DIEKTPOXUMHYECKHUH PAJT 1 15
HaNpsHKEHUN METAILIOB
16 |Xumuueckre cBOMCTBA BaXKHEHUIIINX METAIIJIOB 1 16
(HaTpuil, Kamu, KaJIbIIUH, MarHui, aTIOMUHUN) U UX
COeIMHEHNH
17 |Xumuueckue CBOMCTBa XpoMa, MEJIU U UX 1 17
COeIMHEHNH
18 |Xumuueckue cBOMCTBA LIMHKA, JKEJIE3a U UX 1 18
COCJIMHEHUN
19 ([Ipaktuueckas pabota Ne 2. "Permenue 1 1 19
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TeMe «MeTabin"
20 |[Hemeramisl, ux monoxxenue B [lepuogmdeckon 1 20
CHUCTEME XMMHUUYECKHUX dJieMeHTOB JI. 1. MenneneeBa
¥ OCOOCHHOCTH CTPOCHHS aTOMOB
21 |®usnyueckue cBOMCTBAa HEMETAIOB. AJUIOTPOIHUS 1 21
HEMETaJIOB (Ha IIpUMepe KUCIIOPOo/aa, CepHI,
docdopa u yraeposa)
22 |XuMHUYECKHE CBOMCTBA IaJIOT€HOB, CEPbI U UX 1 22

COeIMHEHUN




Ne Tema ypoka KomnuectBo yacoB Jara DIEKTPOHHBIE
n/m Beero|[Kontponsasie|[Ipaktuacckue][A3Y9eHHs|  1E(pOBLIE
paBoTbI paGoTHI o0Opa3oBareibHbIe
pecypchl
23 || XuMuueckue CBOMCTBa a30Ta, pocdopa u ux 1 23
COeIMHEHUN
24 | XumudecKre CBOMCTBA YIiepo/ia, KPEMHUS U UX 1 24
COCIMHEHUN
25 |[IpuMeHeHre BaKHEUIITUX HEMETAIIJIOB M X 1 25
COeIMHEHNH
26 |O6061meHre U cucTeMaTu3alys 3HaHUN TI0 TeMe 1 26
«Hemeramnery. Berauciienns no ypaBHEHUSAM
XUMUYECKUX PEAKITUI M TEPMOXHUMHYECCKUE PACUETHI
27 |[Ipaxktrueckas padota Ne 3. «Pemenune 1 1 27
AKCIIEPUMEHTAIIBHBIX 33J1a4 1o TeMme "'HemeTamsl'"»
28 |KontponbHas pabota mo temam «MeTamibh» U 1 1 28
«Hemetramb
29 |Heopranuueckue U OpraHu4eCKue KUCIOTHI. 1 29
Heoprannueckue u opraHnyecKue OCHOBAHUS
30 |AMboTepHbIe HEOPTaHNYECKUE U OPTAHUYECKIE 1 30
coenuHeHus. ['eHeTn4eckas CBsi3b HEOPTraHUYECKUX
Y OPraHUYECKUX BEIICCTB
31 |Poaps xumum B 00eCIeUeHUH DKOJIOTTUECKOM, 1 31
HHEPreTUYECKON U MUIIEBOM 0€30MacCHOCTH,
Pa3BUTHH MEIUIIUHBI
32 |[IpencraBneHust 00 0OLIMX HAYYHBIX MTPUHIUIIAX 1 32
ITPOMBITIUICHHOTO TTOTYYCHUS BaKHEHIITNX BEIIIECTB
33 |UenoBek B MUpE BEILIECTB U MaTEpPUAIOB 1 33




Ne Tema ypoka KomnuectBo yacoB Jara DIEKTPOHHBIE
n/m Beero|[Kontponsasie|[Ipaktuacckue][A3Y9eHHs|  1E(pOBLIE
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
34 | XuMus 1 310pOBbE YEJIOBEKA 1 34
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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