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NOACHUTE/IbHAA 3ANMNCKA

Mporpamma nNo XMMnm Ha ypoBHe cpefiHero obuiero obpasoBaHus paspabotaHa Ha ocHoBe PeaepanbHOro
3aKOHa 0T 29.12.2012 Ne 273-®3 «06 obpa3oBaHum B Poccuinckon ®egepaumnmy, TpeboBaHUIM K pesyibTaTam
ocBoeHuA deaepanbHo 06pasoBaTeibHOM Nporpammsl cpeaHero obuwero obpasosaHus (POMN COO),
npeactasneHHblx B PegepanbHOM rocysapcTseHHOM obpasoBaTtenibHoM cTaHaapTe COO, ¢ yuétom KoHuenuum
npenofaBaHus yyebHoro npeameta «Xummnsa» B obpasoBaTesibHbIX opraHusaumnsax Poccuinickon Gegepauum,
peanunsylomnx oOCHOBHble 06pa3oBaTe/ibHble NPOrpammbl, U OCHOBHbIX NOIOXKeHUI «CTpaTernm paseuTms
BocnuTaHuA B Poccuiickoin ®eaepauum Ha nepuoa ao 2025 roaa» (PacnopsxeHue Mpasutenbcrtsa PO ot
29.05. 2015 Ne 996-p.).

OcHoBY NoaxoA0B K pa3paboTke Nporpammbl Mo XMMUU, K onpeaeneHmto obuen ctpaternm obyyenHus,
BOCNUTaHMA N Pa3BUTUA 0byYatoMXCa cpeacTBamm ydebHoro npeamerta «Xumua» ana 10—11 knaccos Ha
6230BOM YypOBHE COCTaBU/IM KOHLENTyaibHble nonoxeHua ®roC COO o B3anmMoobyc/10BIEHHOCTU LieNeN,
coaepyKaHus, pesynbTaToB 0byyeHns n TpeboBaHUI K YPOBHIO NOATOTOBKM BbIMYCKHUKOB.

Xumunueckoe obpasoBaHmMe, Nosy4aemMoe BbiMyCKHMKamu 06LweobpasoBaTenbHOM OpraHn3aumm, ABNSETCA
HEOTbEM/IEMOW YacTblo X 06pa3oBaHHOCTU. OHO CAYKUT 3aBEPLUAIOLLMM 3TaNoOM peannsaumn Ha
COOTBETCTBYOLLEM eMy 6A30BOM YPOBHE K/IHOUYEBbIX LLEHHOCTEN, NPUCYLLMX LLeNOCTHON CUCTEME XMMUYECKOTO
06pa3oBaHMA. TN LLEHHOCTM KacatoTcA NO3HaHMA 3aKOHOB NPUPOAbl, GOPMUPOBAHUS MUPOBO33PEHUA U
obLLei KyNbTypbl YeN0BEKA, @ TaKXKe 3KON0MMYeCcKn 060CHOBAHHOIO OTHOLLEHMA K CBOEMY 34,0POBbIO U
npupoaHom cpese. Peanunsyetca xummuyeckoe obpasoBaHme 06yYatoLLMXCA HA YPOBHE cpeaHero obuiero
obpasoBaHua cpeacTBaMmn y4ebHoro npeameTa «Xumma», CoAepKaHne 1 NOCTPOeHMe KOTOPOro onpeaeneHsbl
B NpOrpamme no XMMmnm ¢ y4ETom cneumnduKkn HayKm Xummum, eé sHayeHma B NO3HaHMM NPUPOLbI U B
MaTepPUaNbHOM KU3HM 0BLLECTBA, @ TAKMKE C YYETOM 0OLLMX LeNei U NPUHLMUMNOB, XapaKTepU3yoLmX
COBPEMEHHOE COCTOAHME cUCTembl cpeaHero obuiero obpasoBaHusa B Poccuiickon ®egepaumm.

XMMUA KaK 3/1eMEHT CUCTEMbI €CTECTBEHHbIX HaYK UrpaeT 0cobyto posib B COBPEMEHHOW UMBUAN3ALUM, B
CO34aHMM HOBOW H6a3bl maTepuanbHOM KybTypbl. OHa BHOCUT CBOM BK/1aA B GOPMUPOBaHUE PALLMOHAIbHOIO
Hay4YHOro MbllWAEHWA, B CO34aHNE LENOCTHOro NpeacTaBieHnn 06 OKpyKalolem MUPE KaK 0 eaAnHCTBE
npupoapbl U YesioBeKa, KoTopoe GOPMUPYETCS B XMMUM Ha OCHOBE NMOHMMaHWA BELLEeCTBEHHOMO COCTaBa
OKPY*KAIOLLLEro MM1pa, 0CO3HaHMA B3aMMOCBA3M MEXK LY CTPOEHNEM BELLECTB, X CBOMCTBAaMM U BO3MOXKHbIMM
061acTAMMU NPUMEHEHMUSA.

TecHo B3aMMOENCTBYA C APYrMMU €CTECTBEHHBIMUW HayYKaMK, XMMUA CTasla HEOTbEMIEMOI YaCTbio MUPOBOA
KY/IbTypbl, HEOOXOAMMbBIM YC/IOBUEM YCNELLIHOIO TPYAA U MKU3HU KaxK4oro yieHa obuwectea. CoBpemeHHas
XMMMA KaK HayKa co3uaaTesibHas, Kak HayKa BbICOKMX TEXHOIOMMI HanpasaeHa Ha pelleHune rnobanbHbIX
npobsiem yCToOMYMBOro pa3BUTUS YEe/IOBEYECTBA — CbIPbEBOM, IHEPreTUYECKON, MULLLEBOI, SKONOTMYECKOM
6€30MacHOCTM M OXPaHbl 340PO0BbS.

B COOTBETCTBUM C O6LMMM LLeNSMU U MPUHLMNAMM cpeaHero obuwero obpasoBaHus cogeprraHue npegmerta
«Xrmma» (10-11 Knaccobl, 6a30Bbll YpOBEHb U3YYEHWA) OPUEHTUPOBAHO MPEUMYLLECTBEHHO Ha
06LLEKYNbTYPHYIO NOAroTOBKY 06yYatoWwmnxcs, He0b6X0AMMY0 UM A8 BbIPabOTKM MUPOBO33PEHUYECKMX
OPVMEHTMPOB, YCMELIHOro BKAOYEHUS B XKU3Hb COLMYMa, NPOAOMKEHNA 06pa3oBaHMA B pa3IMYHbIX 061acTAaX,
He CBA3aHHbIX HENOCPEACTBEHHO C XMMUEN.

CocTasnsawoWmMmMmm npegmeTta «Xumua» apnsatoTca 6asosble Kypcbl — «OpraHnyeckas xumma» n «0bwasn un
HeopraHM4yeckana XMmmua», OCHOBHbIM KOMMOHEHTOM COAEPKaHUA KOTOPbIX ABAAIOTCA OCHOBbI 6a30BOM HayKMu:
CUCTEMA 3HaHMUI NO HEOPrAaHWYECKOM XMMUU (C BKNOYEHMEM 3HAHWUI U3 0BLLEN XMMUKM) U OpraHUYEeCKOM
Xumumn. PopmmnpoBaHMe AAHHON CUCTEMbI 3HAHUI NPU U3yYEeHUM NpegMeTa obecneynBaeT BO3MOMKHOCTb
paccMOTpPeHUst BCEro MHOroo6pa3uns BeL,ecT8 Ha OCHOBE OBLLMX MOHATUI, 3aKOHOB 1 TEOPUIN XUMUU.



CTpyKTypa coaeprKaHus KypcoB — «OpraHunyeckas Xumua» u «06LLan u HeopraHMYecKan XMmUsa»
chopmmpoBaHa B Mporpamme no XMMMM Ha OCHOBE CUCTEMHOTO NOAX0Aa K U3yYeHuto y4ebHOoro matepuana u
0bycnoBseHa NCTOPUYECKM 0BOCHOBAHHbIM PAa3BUTMEM 3HAHUI Ha ONpeaenéHHbIX TEOPETUYECKMX YPOBHSAX.
TaK, B Kypce opraHM4YecKoi XMMUM BeLLecTBa paccCMaTPMBalOTCA Ha YPOBHE K/1aCCMYECKOM TeopUn CTPOEHUA
OpPraHMYeCcKUX CoeanHEHWI, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKMX U S/IEKTPOHHbIX NpeaCcTaBaAeHUI O
CTpoeHun BelecTs. CBeaeHUA 06 M3yYaembix B KYpCe BELLLECTBAX AAKOTCA B Pa3BUMTMM — OT YI/1€BOA0OPOA0B A0
CNIOXKHbIX BUONOTMYECKM aKTUBHbIX COeANHEHUI. B Kypce opraHUYecKkoi XMMMK NoyvatoT passutne
chopmMmmpoBaHHbIE Ha YPOBHE OCHOBHOTO 06L,ero 06pasoBaHuUs NepBoHaYasbHble NPeACTaBieHNs O
XMMMYECKOW CBA3U, KNAacCUPUKALMOHHBIX NPU3HAKaX BELLeCTB, 3aBUCMMOCTUN CBOMCTB BELLLECTB OT UX
CTPOEHUSA, O XMMUYECKOIN peaKkLmu.

Mopa HOBbIM Yr/1I0M 3peHUA B NpeameTe «Xumua» 6a3oBOro YpoBHS PacCMaTPUBAETCA U3YUYEHHbIN Ha YPOBHe
OCHOBHOro 06u,ero obpasoBaHUs TEOPETUYECKNI MaTepran U GaKTONorMYeckne CBeAEeHMA O BELLECTBAX U
XMMUYECKOoW peakumu. Tak, B YacTHOCTH, B Kypce «O61Las n HeopraHMYeckasa Xmmua» obydatoLmmea
npesocTaBAseTCcA BOSMOMXKHOCTb OCO3HaTb 3HAaYEeHMEe NePUOANYECKOro 3aKOHa C 06LLeTEOPETUYECKMX U
METO/,0/I0rMYECKUX MO3ULNI, FNyBXKe NOHATb UCTOPMUUYECKOE U3MEHEHME PYHKLMIM 3TOrO 3aKOHa — OT
obobuiatolLeit 40 06BACHAIOWLEN N MPOTHO3MPYHOLLEN.

EAMHaA cucTema 3HaHWI O BaXKHEMNLINX BELLeCTBaxX, X COCTaBe, CTPOEHMM, CBOMCTBAX M NPUMEHEHUN, @ TaKKe
0 XMMUYECKUX PEAKLUAX, UX CYLLHOCTM Y 3aKOHOMEPHOCTAX NPOTEKaHMA AONOAHAETCA B Kypcax 10 1 11
KN1acCOB 3/1IeMEHTaMM COAEP}KaHMUA, UMEIOLMMUN KYNbTYPONOrMYECKUiA U NPUKNAAHOM XapaKTep. ITU 3HAHUA
CNoco6CTBYIOT NOHUMAHMIO B3aMMOCBA3M XMMMM C APYTMMWN HayKamK, PacKpbIBatoT €€ po/ib B NO3HaBaTe/IbHOM
M NPaKTUYECKOM AeATeNbHOCTU YeloBeKa, CNocobCTBYHOT BOCMMTAHMIO YBAXKEHUSA K NPOLLECCY TBOPYECTBa B
06/1aCTV TEOPUM U NPAKTUYECKMUX MPUNOKEHMI XUMUWN, MOMOFatOT BbINYCKHMUKY OPUEHTUPOBATLCA B
06LECTBEHHO M IMYHOCTHO 3HaYMMbIX MPOBIeMaXx, CBA3aHHbIX C XMMMEN, KPUTUHECKM OCMbIC/IMBATb
MHPOPMALMIO U MPUMEHATL €€ ANA NONOSIHEHUA 3HAHUI, PELLUEHUA UHTENNEKTYaIbHBIX U IKCNEPUMEHTANbHbIX
uccnenoBaTeNbCKUX 3a4a4. B uenom cogeprkaHve yuebHoro npeameta «Xummusa» JaHHOTO YPOBHSA U3yYeHUs
OPVEHTMPOBAHO HAa GOPMUPOBAHMNE Y 0BYYAIOLLMXCA MUPOBO33PEHYECKON OCHOBBI A/18 MOHMMaHUA
dUNocoPckmx naen, TakMx Kak: MaTepmanbHoe eAMHCTBO HEOPraHUYECKOro M OpraHUYecKoro mupa,
06YyCNOBEHHOCTb CBOMCTB BELLLECTB MX COCTaBOM M CTPOEHWEM, MO3HAaBAEMOCTb MPUPOAHbIX ABAEHWUIA NYTEM
3KCNEePUMEHTA U pelLeHnsa NPOTUBOPEUNI MeXKAY HOBbIMU GaKTaMM U TEOPETUYECKMMM NPEANOChIIKaMy,
OCO3HaHWE POAU XMMUU B PELLEHMM IKONOTUYECKUX NPobaem, a TaKKe npobiem cbeperkeHnn aHepreTUYeckmx
pecypcos, Cbipbs, CO34aHUA HOBbIX TEXHONOMMIA U MaTepuasnos.

B nnaHe pelseHuMa 33434 BOCNUTAHMA, Pa3BUTUA U COLMANM3aLNM 0OYYaIOLLMXCA NPUHATbIE NPOrPamMmMon no
XMMUM NoAX0oAbl K onpeaeneHnio CoaeprKaHusa U NOCTPOeHMA npeameTa npeagycmaTtpusatoT GopmmupoBaHue
YHUMBEPCa/ibHbIX y4eOHbIX AENCTBUIA, MMetOLLMX 6a30BOEe 3HaYEHUE A1A PA3/IMYHbIX BUAOB AEATEIbHOCTU:
pelweHuns npobaem, Noncka, aHaansa n o6paboTkm MHopmauunm, HeobxoauMbIxX ANA NnpuobpeTeHns onbITa
NPaKTUYECKOW M UCCNeA0BaTeIbCKOM AeATENbHOCTU, 3aHMMAIOLLLEN BaXKHOE MECTO B MO3HAHUU XMMUM.

B npakTuKe npenoaaBaHUa XMMUM Kak Ha ypoBHE OCHOBHOro obuiero obpasosaHua, Tak U Ha YPOBHE cpeaHero
obuiero o6pasoBaHus, Npu onpeaeeHnn CoAepP KaTeIbHON XapaKTEPUCTUKN Lieneit N3ydeHuns npeamera
Hanpas/iieHnem NepBoCcTeneHHOM 3HaYMMOCTU TPAAMULMOHHO NPU3HAETCA GOPMUPOBAHME OCHOB XMMMUYECKOM
HaYKM Kak 061acT COBPEMEHHOr0O eCTeCTBO3HAHMA, NPAKTUYECKOW AeATe/IbHOCTM Ye/lI0BEeKa M KaK OA4HOro U3
KOMMOHEHTOB MUPOBOWM Ky/bTypbl. C METOANYECKOM TOUYKM 3pEeHNA TaKoW Noaxoa K onpeaeneHuio uene
M3y4YeHna npegmeTa ABAAETCA BMNOJHE onpaBaaHHbIM.

CornacHo AaHHOM TOUKE 3peHUA INaBHbIMU LENAMMN M3ydeHMA npegMmeTa «Xumua» Ha 6azoBom yposHe (10 —
11 kn.) aBnAaoTCA:

e  (dOopMUPOBAHNE CUCTEMbBI XUMUYECKUX 3HAHWUI KaK BarKHEWNLLEN COCTaBAAIOLLEN eCTECTBEHHO-Hay4HOM
KapTUHbI MMPa, B OCHOBE KOTOPOM N1eXKaT K/toUueBble NoHATUA, GyHAAMEHTA/IbHbIE 3aKOHbI 1 TeopUKn



XMMWK, OCBOEHME A3blKa HayKK, YCBOEHME U NMOHUMaHME CYLLHOCTU AOCTYMNHbIX 0606LeHui
MMPOBO33PEHYECKOro XapaKkTepa, 03HaKOMJIEHUE C UCTOPMEN UX Pa3BUTUA U CTAHOB/IEHUS;

e ¢dopmMmupoBaHME U Pa3BUTUE NPEACTABAEHNIN O HAaYYHbIX METOAAX MO3HAHWA BELLECTB U XMMUYECKMX
peakuui, HeobxoaAMMbIX A1 NPMobpeTeHns YMEeHUN OPUEHTUPOBATLCA B MUPE BELLLECTB U
XMMMWYECKUX ABJIEHUI, UMEIOLLMX MECTO B NPUpPOoAE, B NMPAaKTUYECKOM U NOBCEAHEBHOMN KU3HU;

e  pasBUTME YMEHUI M CNOCoBOoB AeATENbHOCTH, CBA3AHHbIX C HabaoAeHNEM 1 0BbACHEHEM
XMMUWYECKOTO IKCMEPUMEHTA, cobatoaeHnem npasua 6e3onacHoro obpalleHns ¢ BeWecTBamm.

Hapagy ¢ atum, copeprKaTenbHan XxapaKTepuCcTnKa Lenein 1 3agayd M3ydyeHuns npegmeTa B nporpamme no Xmmmm
YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBbIMW MPUOPUTETAMM B CUCTEME CPEeAHEro 0bLLero
obpasoBaHus. CerogHaA B npenogaBaHUn XMmum B 60/1blLEN cTeneHn oTAAETCA NpeanoYTeHMe NPakTUYeCcKom
KOMMOHEHTe coAepKaHna obyyeHnsa, OPUEHTUPOBAHHOW HA NOATOTOBKY BblNYCKHUKA 06Le0bpa3oBaTebHOM
opraHusaumu, Bnagetolero He Habopom 3HaHUM, a GYHKLMOHANBHOMN FPAaMOTHOCTbIO, TO CTb Crocobamm u
YMEHMAMM aKTUBHOFO NONYYEHMA 3HAHUI U MPUMEHEHMUA NX B PEASIbHOM KU3HU A1A pelleHns NPaKkTUYeCcKmx

3ajau.

B cBA3M € 3TUM nNpu n3yyeHuUn npeameTta «Xnmua» AOMUHUPYOLLEE 3HaYEeHNEe an06peTar0T TakKne uenamun
3a4a4u, Kak:

afanTauma obyyatowmxca K yCIoBUAM AMHAMUYHO Pa3BMBAtOLLLErocs MMpa, GOPMUPOBAHUE MHTENNEKTYabHO
pa3BUTOM IMYHOCTM, FOTOBOM K CaMoobpa3oBaHMUIO, COTPYAHNYECTBY, CAMOCTOATEIbHOMY NPUHATUIO
rPAaMOTHbIX PELUEHWNI B KOHKPETHbIX }KU3HEHHbIX CUTYaLUMAX, CBA3AHHbIX C BELLLECTBAMU U UX NPUMEHEHUNEM;

dbopmMmmnpoBaHme y 0by4atoLLMXCA KAOUYEBbIX HAaBbIKOB (K/H0YEBbIX KOMNETEHLMI), UMEIOLWMX YHUBEPCaibHOE
3HayeHne AnA PasINYHbIX BUAOB AeATe/IbHOCTU: pelleHns npobsiem, NoMcKa, aHam3a n 06paboTkum
MHPOPMaLNKN, HeoBXOANMbBIX ANA NpUobpeTeHUs onbiTa AeATeNbHOCTU, KOTOpaa 3aHMMAaeT BaXKHOe MecTo B
MO3HaHUN XMMUMK, a TaKKe A8 OLLEHKM C NO3ULMIA 3KoTorMyeckoi 6e3onacHOCT XxapaKkTepa BANAHMA BelllecTs
N XMMUWYECKUX NPOL,ECCOB Ha OPraHN3m Ye/IoBEKa M NPUPOAHYIO cpeay;

pa3BUTME NO3HaBaTEbHbIX MHTEPECOB, MHTENIEKTYA/IbHbIX M TBOPYECKMX CNOCOBHOCTEN 0byyaroLwmxca:
CNOCOBHOCTM CamoCToATEIbHO NPUOBPETaTb HOBbIE 3HAHMA MO XMMUU B COOTBETCTBUM C KU3HEHHbIMU
NoTPebHOCTAMM, UCMOJIb30BaTb COBPEMEHHbIE MHPOPMALMOHHbIE TEXHONOMMW ANA MOWUCKA U aHan3a y4ebHom
N Hay4YHO-MONYAAPHOM MHGOPMALUU XMMUYECKOTO COAEepPrKaHUS;

d)OpMVIpOBaHMe n passutuney o6yqarou.|,14xc;| dCCOLMATUBHOIO U N1OrTNM4eCKOoro molneHunA, Ha6mop,aTeanocm,
C06paHHOCTM, dKKYPaTHOCTU, KOTOpble ocobeHHOo HeO6XOAMMbI, B YaCTHOCTH, NPUN NN1aHNPOBAHUN U
nposeaeHNn XMMnN4YeCKoro skcnepmmeHTa;

BOCNUTaHME y 06yYaloLWMXCA YOEXKAEHHOCTU B 'YMAaHUCTUUYECKOW HanpaBieHHOCTU XUMUK, €€ BayKHOW Poan B
peweHnn rnobanbHbix Npobiem pauMoOHaNbLHOrO NPUPOAONOIb30BAHUSA, NONOJHEHUSA SHEPIrEeTUYECKUX
pecypcoB 1 coXxpaHeHUs NPUPOAHOro PaBHOBECKA, 0CO3HAHNA HEOHXOAMMOCTM BeperKHOro OTHOLLIEHMA K
npupoae 1 cBoemy 340p0BblO, a TaKXKe NpuobpeTeHns onbiTa MCNOJIb30BAHMA MNOJYYEHHbIX 3HAHUN A
NPUHATUSA TPAMOTHbIX peLleHUl B CUTYaLmMaAX, CBA3AHHbIX C XMMUYECKUMU ABNEHUSMMU.

B yuebHOM nnaHe cpeaHero obuiero obpasosaHua npegmeTt «Xummusa» 6a30BOro ypoBHA BXOAUT B COCTaB
npeameTHol o0b1acTn «ECTeCTBEHHO-Hay4YHble NpeaMeTbI».

Obuiee yncio YacoB, OTBEAEHHbIX A5 U3YYEeHMA XMMUK, Ha 6a3oBOM ypoBHe cpeaHero obuiero obpasoBaHus,
cocTasnseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegento).



COOEPHXAHUE OBYYEHUA

10 KNTACC
OPTAHUYECKAA XMMWKA
TeopeTnyeckne oCHOBbI OPraHUYECKOM XMMUK

MpegmeT opraHMYECcKo XMMUN: €€ BO3HUKHOBEHME, Pa3BUTUE N 3HAYEHME B NOYYEHUN HOBbIX BELLLECTB U
maTtepuranos. Teopua CTPOEHMA OpraHUYEcKnx coeanHeHunin A. M. Bytieposa, e€ 0OCHOBHbIE MOIOMKEHUS.
CTpyKTYpHble GopMy/bl OpraHNYECcKMX BelLecTs. FoMoaorus, nsomepusa. XMmMmyeckan CBA3b B OPraHUYECKmX
CoegMHEHMAX — OAMHAPHbIE U KpaTHbIe CBA3M.

MpeactaBneHne o KnaccudumKaumm opraHMYeCcKnx Belects. HomeHKknaTypa opraHMYeckmx coeanHeHumn
(cMcTemaTtnuyecKas) U TpMBMabHble HAa3BAHWUS BaXKHEWLLMX NPeaCcTaBUTEIeN KNacCoB OPraHNYeCcKMX BELLLECTB.

JKCnepumeHTaIbHble MeTOAbl U3YYEHUA BELLLECTB M UX NPEBPALLEHWNI: 03HaKOMIEHWE C 0bpasLamm
OpraHMYecKUX BeLeCcTB U maTepuanamm Ha X OCHOBE, MOAENNPOBAHNE MOIEKY OPraHNYECKUX BELLECTB,
Hab/ilofeHne N onncaHMe AeMOHCTPALMOHHbBIX OMbITOB MO MPEBPALLEHMIO OPraHUYECKMX BELLECTB NpU
HarpeBaHuu (NnaBneHue, 0byrnnMBaHue U ropeHue).

Yrnesogopoapl

A/IKaHbI: COCTaB U CTPOEHWE, TOMOJIOTMYECKUI psaa. MeTaH 1 3TaH — NnpocTellune NpeacTaBUTeNN aIkaHOB:
du3nYecKne 1 XMMUYECKME CBOMCTBA (peaKkLmMmn 3aMelLleHNs U FOPeHnA), HaxoXaeHne B NpUpoae, NoayyeHue
N NPUMEHEHMe.

ANKeHbl: COCTaB M CTPOEHME, FOMOJIOTMYECKUI pAL,. ITUNEH U NPONUAEH — NPOCTelLIME NPeacTaBUTeNN
a/IKEHOB: PU3NYECKME N XMMUYECKME CBOMCTBA (peaKLmn rmapupoBaHus, rasioreHMpoBaHWA, rmapaTaLmu,
OKMC/NIEHMA U NOIMMEPU3ALIUN), MOSYYEHNE U MPUMEHEHUE.

AnkagueHsl: bytagueH-1,3 n metnnbytagueH-1,3: ctpoeHune, BaxKHeNLWME XMMMUYECKME CBONCTBA (peakuua
nonnmepusauum). MonyyeHne CUHTETUYECKOTO Kay4yyKa U pe3unHbl.

ANKWMHBbI: COCTaB U 0COBEHHOCTU CTPOEHUA, TOMOIOTUYECKUI pAa. ALeTUaeH — NpocTellumiA NpeacTasuTeNb
a/IKMHOB: COCTaB, CTpoeHue, PU3MYECKME M XMMUYECKME CBOMCTBA (peaKumm ruapuposBaHms,
raoreHMpPoBaHuA, rMapaTaunn, ropeHnsa), NoaydyeHne u NnpumeHeHue.

ApeHbl. BeH30: cocTaBs, cTpoeHue, GU3UYECKME U XMMUYECKME CBOMCTBA (peakLmn raforeHMpoBaHns u
HUTPOBAHMSA), NOAYYEHUNE U NPpUMeHeHMe. ToNyon: cocTas, CTPOEHUE, PU3NYECKME U XMMUYECKMEe CBOMCTBA
(peaKumMu ranoreHMpoBaHUA U HATPOBAHMWA), MOAyYEeHUE U NpUMeHeHUe. TOKCMYHOCTb apeHoB. [eHeTMYecKasn
CBA3b MeXAy YrneBoAoponamu, NPUHaLNEKALMMM K Pas/IMYHbIM KNaccam.

MpupoaHbIe UCTOYHWUKKN YrNeBOA0POAO0B. NPUPOAHLIV ras 1 NonyTHble HedTAHbIE rasbl. HedTb 1 eé
npoucxoxageHune. Cnocobbl nepepaboTkn HedTU: MePEeroHKa, KPeKUHT (TepMUYECKUIA, KaTaNUTUYECKni),
nuponus. MpoayKTbl NnepepaboTkn HedTH, UX NPUMEHEHME B MPOMBbILLINEHHOCTU U B BbITy. KameHHbI yronb 1
NPOAYKTbI ero nepepaboTku.

JKcnepumeHTaNbHble METObl U3YYEHMA BELLLECTB M X NpeBpallleHMiA: 03HaKoMIeHne ¢ obpa3sLamm
NNACTMace, KayvyKoB U Pe3unHbI, Koanekuun «HedTb» 1 «Yronb», MOAeNnMpPoBaHUE MOEKYA YINeBO40P0A0B U
raoreHonpPomn3BoAHbIX, NPOBeAeHMe NPaKTUYeCcKon paboTbl: MoayYeHue STUIeHa U U3yYyeHUe ero CBOMCTB.

PacuéTHble 3agaun.



BblUMCNEHNA MO YPaBHEHMIO XMMMUYECKOM peakuun (Maccbl, 06béma, KoMYecTBa UCXOAHOTO BelllecTsa Uau
NPoAYKTa peakuum no U3BecTHbIM Macce, 06bEMY, KOIMYECTBY OZIHOMO U3 UCXOAHbIX BELLLECTB U NPOAYKTOB
peakumn).

chnopo,qco,qepmau.l,me opraHun4yeckume coeanHeHuA

MpegenbHble 04HOATOMHbIE CNMPTbl. MeTaHOAN U 3TaHOA: CTpoeHWe, PU3UYECKME U XMMUYECKMEe CBOMCTBA
(peakumMm c akTUBHBIMW MeTaNlaMK, FaIoreHOBOA0POAAMM, FOPEHME), NpUMeHeHe. BogopoaHble cBA3M
MeXKAY MONEKYAamMM CNMPTOB. [elicTBMe MeTaHo1a U 3TaHO/1a Ha OPraHM3m YesioBeKa.

MHoOroatomHsble cnunpTbl. STUNEHTINKONb U FTNMNUEPUH: CTPOEHME, cbwamqecwle N XMMUYECKMe CBOMCTBA
(B3aMMOAeﬁCTBMe CO WEeNOYHbIMUN MeTanlaMM, Ka4eCTBEHHAA peakumna Ha MHOFroaToOMHbIE CI'IMprI). ,ﬂ,eﬁcmme
Ha OpraHmn3m yenoseka. [pMmeHeHMe rAnLEepPUHa N STUNEHTNKONA.

deHon: cTpoeHMe MoNeKy/bl, PU3NYECKME U XMMMUUYECKME CBONCTBA. TOKCUYHOCTb deHona. NMpnumeHeHne
deHona.

Anbgernapl N KeToHbI. (DOpMa!'IbAEFVI,EI,, aueTtanbaerna: CtpoeHue, ¢M3M‘-IECKVIe N XMMUYECKMe CBOMCTBA
(peaKLI,VIM OKNC/1eHNA N BOCCTaHOB/1IEHUA, Ka4YeCTBEHHbIe peaKLI,VIM), nonyyeHne n npumeHeHue.

OAHOOCHOBHbIE NpeaenbHble KapboHOBbIe KUCAO0Tbl. MypaBbMHas 1 YKCYCHAA KUCNOTbI: CTPOEHME,
du3nYecKne N XMMUYEeCKne CBOMCTBA (CBOICTBA, 06LLMe AN KNacca KUCNOT, peaKkums atepudukaumm),
nosydeHue n npumeHeHue. CTeapmHoOBasA M 0/1eMHOBAA KMCNOTbl KaK NpeacTaBUTeNN BbICLLMX KapHOHOBbIX
KMCNOT. MbliNla KaK COMM BbICLUINX KapBOHOBbLIX KUC/IOT, X MOtoLLIEe AeNCTBUE.

CnoxHble adumpbl Kak NPoOM3BOAHbIE KAPOOHOBbLIX KUCNOT. MAPOANS CNOXKHbIX 3¢uMpoB. Kupsbl. Tmaponms
*UpoB. [pumeHeHue Xnpos. buonornyeckasa posb XUpos.

Yrneeogpbl: cOCTaB, KnacCUpUKauUma yrnesoaos (MoOHO-, An- U Nonucaxapuabl). [10Ko3a — NpocTenLnii
MOHOCaxapua: 0Co6eHHOCTUN CTPOEHMNA MONEKYbI, GMU3UYECKME U XMMMYECKUe CBOICTBa (B3anmoaeicrame ¢
rmapokcngom mean(ll), okucieHne ammmadHbIM PacTBOPOM oKcuaa cepebpa(l), BocctaHoBneHUe, 6poXkeHne
rNOKO3bl), HaxoXaeHue B Npupoae, NnpumeHeHne, buonorudeckas ponab. PotocuHTes. PpyKTO3a Kak M3omep
r/IOKO3bl.

Kpaxman u uenntonosa Kak npupoaHble noanmepbl. CTpoeHWe Kpaxmana u uenntonosbl. dDusmnyeckue m
XMMMYECKME CBOMCTBA Kpaxmana (rMAaponmns, KauecTBeHHas peakuus c Mo4oMm).

JKcnepMmeHTalbHble MeTOAbl U3yYeHUs BELLECTB U UX NPEBPALLEHNN: NpoBeaeHne, HabaaeHMEe U onncaHme
AEeMOHCTPALIMOHHbIX OMbITOB: FOPEHME CMUPTOB, Ka4YeCTBEHHbIE PeakL N OAHOAaTOMHbIX CNMMPTOB (OKMCNEHUe
aTaHona okenaom meau(ll)), MHOroaToMHbIX CNUMPTOB (B3aumoaencTeune ramuepuHa c ruapokcunaom mean(ll)),
anbaernaos (oKMCNeHMe aMMUaYHbIM PacTBOPOM oKcuaa cepebpa(l) u ruapokcnaom meau(ll),
B3aMMOAeNCTBME Kpaxmana C MoAOoM), NpoBeaeHMe NpakTUYecKol paboTbl: CBOMCTBA pacTBOPa YKCYCHOM
KMCNOTbI.

PacuéTtHble 3agaun.

BblUMCNEHWNA NO YPABHEHWNIO XMMUYECKOW peakumm (Maccbl, 06bEMA, KOIMYECTBa MCXOL4HOTO BELLECTBA MU
NPoAyKTa peakuumn No M3BeCTHbIM Macce, 06bEMY, KOIMYECTBY OAHOIO M3 UCXOAHbIX BELWECTB MW NPOAYKTOB
peakuuu).

AsoTcogeprKallme opraHnMYeckme coeguHeHus.

AMUHOKMCNOTbI Kak aMd)OTeprIe opraHn4yeckune coeanHeHuA. dusnyeckne n xmmmnyeckmne CBoKCTBa
dMUHOKUCNOT (Ha npumepe I'J'IVILI,MHa). brnonornyeckoe sHaueHne aMmmMHOKKUCNOT. NenTuabl.



Benkn Kak npupoaHbie BbICOKOMONEKYNAPHbIE coegnHeHMUA. [epBUYHan, BTOPUYHAA W TPETMYHAA CTPYKTYpa
6enKkoB. XMMmMUeCcKMe CBOMCTBA BeIKOB: rMAp0o/in3, AeHaTypaLma, Ka4eCcTBEHHbIE peaKkuum Ha benku.

3KcnepMMeHTaibHble METOAbI U3YYEeHUS BELLECTB U UX NPEBPaLLEHUNN: HAabAOAEHME U ONUCaHKe
AEMOHCTPaLMOHHbIX OMNbITOB: AeHaTypaLma 6e/KoB NPy HAarpeBaHWW, UBETHble peakuumn 6enKkos.

BbicOKOMONneKkynsapHble coeguHeHUA

OcCHOBHbIe NOHATUA XNMUN BbICOKOMONIEKYNTAPHbIX COEAMHEHMI‘&Z MOHOMEP, NoNIMMeEP, CTPYKTYPHOE 3BEHO,
cTeneHb NoAMMepU3aumn, cpeaHAa monekyaapHaa macca. OCHoBHble MeToAbl CUHTE3a BbICOKOMONEKYAAPHbIX
COE,EI,I/IHEHMﬁ — noanmepunsauna n noIMKoH4eHcauunA.

3KCFIepVIMEHTafIbeIe MeTOo4bl N3yvyeHnAa BeecTs N nx I'IPEBpaLLI,EHVII\/'i: O3HakomneHune C o6paau,aMM
NPUPOAHbBLIX N UCKYCCTBEHHbIX BOJIOKOH, N/1aCTMaAacCC, Kay4yKoOB.

MexnpeameTHble CBA3U.

Peanunsauna mexnpegmeTHbIX cBszen npu n3y4yeHmmn opraHquCKoﬁ xumumn B 10 Knacce ocyuwiecrtBnAaeTca 4epes
MCnonb3oBaHUeE Kak O6LLI,VIX ecTeCTBeHHO-HaYy4HbIX I'IOHFITMVI, TaK¥n HOHHTMﬁ, ABNAKOLWMNXCA CUCTEMHbIMU ANA
OTAENbHbIX NpeaAMeToB eCTECTBEHHO-HAaY4YHOIo UnKAa.

Ob6Lwme ecTecTBEHHO-Hay4YHble NMOHATUA: ABNEHWNE, HAaYUYHbIN GaKT, rMNoTe3a, 3aKOH, TEOPUS, aHaNN3, CUHTES,
Knaccudukaums, NnepuoauyHoCcTb, HabaloaeHNe, U3MepeHUe, SKCNEPUMEHT, MoAeIMpoBaHMe.

dusnka: matepua, sHeprua, macca, aTom, 3/1EKTPOH, MOIEKY/1a, SHEPreTUYECKMIA YPOBEHb, BELLLECTBO, TEO,
06bEM, arperaTHoe CoCToAHUE BellecTBa, GpU3NYecKne BeNUYNHbI U eAMHULLBI UX U3MEPEHUA.

Buonorusa: KneTka, opraHusm, buocdepa, obmeH BelLecTs B opraHn3me, GOTOCUHTES, BUOIOTMYECKM aKTUBHbIE
BewecTsa (6enku, yrnesoasbl, }Kunpbl, GEPpMeHTbI).

leorpadua: MuHepasnbl, ropHble NOPOAbI, NOe3HbIe MCKONaemble, TOMIMBO, PECYPChbl.

TexHonorua: nuwLesble NPOAYKTbl, OCHOBbI PpalUMNOHA/IbHOIO NNUTaHNA, MOolOLWKE CpeacTBa, IEKAPCTBEHHbIE U
KOCMeTn4eCkune npenapatbl, MaTepuaibl U3 NCKYCCTBEHHbBIX U CUHTETUYECKUX BOJTOKOH.

11 KNACC
OBLWAA N HEOPTAHUYECKAA XMMWA
TeopeTnyecKkme 0CHOBbI XMMUK

XUMMYECKUA aneMeHT. ATom. A4po aToMa, M30TONbl. DNEKTPOHHAA 060/104Ka. DHEPTreTUYECKUE YPOBHM,
NnoAypoBHU. ATOMHble 0pbuTtanu, s-, p-, d- anemeHTbl. OcObEHHOCTU pacnpeneneHmsa 31eKTPOHOB No
opbuTanam B aTOMax 3/1eMEHTOB NepBbIX YETbIPEX NEPUOLOB. INEKTPOHHAA KOHOUIYpaLMa aTOMOB.

Mepurogmnyeckunin 3aKoH 1 lMepuoanyeckasa cuctema Xxummyeckux anemenTos . U. MeHgeneesa. CeAsb
nepuoanyeckoro 3akoHa u NMepnoanyeckom cUCTeMbl XMMUYECKUX anemeHToB . N. MeHaeneesa ¢
COBPEMEHHO Teopuen CTPoOeHNA aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUA CBOMCTB XMMUYECKUX 3/IEMEHTOB U
06pasyembIX MMM NPOCTbIX U CNOXKHbIX BELLECTB MO rpynnam 1 nepnogam. 3HayeHre Nnepmognyeckoro 3akoHa
B Pa3BUTUMN HayKMU.

CTpoeHue BellecTBa. XMMUYECKas CBA3b. BUabl XMMMUECKOW CBA3U (KOBasieHTHaA HeNnoaspHasa U noaapHas,
WMOHHasA, meTannndyeckan). MexaHuM3mMbl 06pa30BaHMNA KOBAJIEHTHOMW XMMUYECKOM CBA3N (0BMEHHbIN U
[OOHOPHO-aKUENTOPHbIN). BogopogHan cBA3b. BaneHTHOCTb. 1eKTpooTpmUaTeNnbHOCTb. CTeneHb OKUCAEHMUS.
MOHbI: KATUOHbI U aHNOHbI.



BeluecTsa MONEKYNAPHOrO U HEMOJIEKYNAPHOrO CTPOEHMA. 3aKOH NOCTOAHCTBA COCTaBa BelecTsa. Tunbl
KPUCTaNZIMYECKMX PELLETOK. 3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMA KPUCTANIUYECKON PELLETKM.

MoHATHE O ANCMEPCHbIX CMCTEeMAX. MCTUHHbIE U KonlongHble pacTBopbl. MaccoBas [0nA BeLLecTa B
pacTBope.

KﬂaCCM(bMKaLI,MFI HeopraHn4yecKkux COGAMHEHMVI. HomeHKnaTypa HeopraHWYyeckux BellecTs. [eHeTMYecCKanA
CBA3b HeOpraHM4YeCKnx seLecTs, NpUHagnexXawmnx K pas3/iMd4HbiM K1aCCaM.

XnmunyecKkasa peakuma. Knaccudmkauma XMMMUYECKUX peakLmMii B HEOPraHMYEeCcKoM U OpraHMYeCcKom XMMUMN.
3aKOH COXpaHeHWs Maccbl BELLLECTB, 3aKOH COXPAaHEHUA U MPEBPALLEHMA SHEPTUN NPU XUMUYECKUX peaKLUAX.

CKOPOCTb peaKkLmm, eé 3aBUCMMOCTb OT Pas/iyHbIX GpakTopoBs. ObpaTnmble peakuun. Xmmmuyeckoe
paBHoBecue. DaKTOPbI, BAUAIOLLME HA COCTOSHUE XMMUYECKOro pasHoBecua. MpuHumn fle LWaTtenbe.

dneKTpoantTudeckas gauccoumnauma. CunbHblie n cnabble anekTponntbl. Cpeaa BOAHbIX PacTBOPOB BELLECTB:
KucC/as, HelTpanbHas, Weno4YHas.

OKNCANUTENbHO-BOCCTAHOBUTENbHbIE PeaKLUK.

JKcnepumeHTaIbHble METOAbI M3YUYEHMA BELLLECTB U UX NPEBPALLEHUI: AeMOHCTPaLMA Tabauy,
«Mepuroamyeckan cucteMa xummnyeckux anemeHtos . . MeHgeneesa», nsydeHme mogenei Kpuctananyeckmx
pelwéToK, HabaaeHne 1 onncaHue AeMOHCTPAUMOHHbIX U N1abopaTOPHbIX OMbITOB (Pa3/ioXkKeHMe Nepokcnaa
BO40POZaA B NPUCYTCTBMM KaTaiM3aTopa, onpeaesieHne cpesbl PacTBOPOB BELLECTB C MOMOLLbHO
YHMBEPCaNbHOIO MHAMKATOPA, PeakuMm MOHHOro obmeHa), NpoBeaeHne NpakTUYeckon paboTbl «BansHue
pa3INyHbIX PAaKTOPOB HA CKOPOCTb XMMMUYECKOMN PeaKLUmn».

PacuyéTHble 3agaun.

PacyéTbl No ypaBHEHUAM XUMMUYECKMX PEAKLUIN, B TOM YUC/E TEPMOXMMUYECKME PACUETbI, PacyéTbl C
MCNO/Ib30BaHMEM NOHATUSA «KMAccoBas [0/1A BELLECTBa».

HEOpFaHMLIECKaFI XUMUA

HemeTannbl. MonoxxeHne HemeTannos B [lepnogmyeckon cncteme xummnyecknx anemeHtos . 1. MeHgeneesa
M 0cO6eHHOCTU CTPOEHUS aTOMOB. DU3NYECKMEe CBOMCTBA HEMETaNN0B. ANNOTpoNnUA HemeTannos (Ha npumepe
Kucnopoga, cepbl, dochopa u yrneposa).

XMMMUYecKne CBOMCTBA BarKHEWLWMX HEMETAN/I0B (raloreHos, cepbl, a3oTa, dpocdopa, yrneposa v KpemHus) u
NX coeguHeHn (OKCUA0B, KUCNOPOACOAEPKALLMUX KMCNOT, BOAOPOAHbIX COEAUHEHWUIA).

MpumeHeHne BaXKHEMLMX HEMETANNIOB U UX COEAMHeHVIﬁ.

MeTannsbl. [onoxeHne meTannos B [lepMogmyeckoin cucteme xummndecknx anemeHTos . N. MeHgeneesa.
Ocob6eHHOCTU CTPOEHMA 3NEKTPOHHbIX 060/104EK aTOMOB MeTan10B. ObLwue pU3nyeckne cBoncTBa MeTanoB.
Cnnasbl MeTANNOB. DNEKTPOXUMUYECKUIA PAS HANPAXKEHUIA METaNNOB.

XMMMUECKME CBOMCTBA BaXKHEMLWNX MeTaNNoB (HaTPUI, Kanin, KanbLUmUn, MarHUin, antoMMHUI, UUHK, XPOM,
Keneso, Mefib) U UX COeANHEHNIA.

O6uime cnocobbl nosydeHna metannos. lpumeHeHne MeTaioB B BbITY U TEXHUKE.

IKCNepuMeHTasIbHble MEeTOAbl N3YYEHUA BELLLECTB U UX NPEBPALLEHUI: N3ydeHMe KoaneKumn «MeTanbl 1
cnnaBbl», 06pPa3L, 0B HEMETA//IOB, PeLLeHMe IKCNePUMEHTa/IbHbIX 3a4a4, HabalaeHne u onucaHue
AEMOHCTPALMOHHbIX M N1abopaTOPHbIX ONbITOB (B3aMMOAENCTBME MTMAPOKCUAA aIIOMUHUA C PacTBOpPamMu
KMCNOT U LLIe/I0Yen, KauecTBeHHbIe peaKkLMmn Ha KaTMOHbI MEeTan/os).



PacuéTHble 3agaun.

PacuéTbl Macchbl BeLeCcTBa MM 06bEMa ra3os Mo U3BECTHOMY KOJIMHYECTBY BELLEecTBa, Mmacce Uam 06bémy
OZIHOTO U3 Y4YaCTBYIOLIMX B PEaKLMKN BELLECTB, PacyéTbl macchl (06bEMa, KOIMUECTBa BELLECTBA) MPOAYKTOB
peakuun, ecan 04HO U3 BELLLECTB UMEeeT NPUMECH.

XMMA U KU3Hb

Ponb xumnn B obecnevyeHnm sKoN0rMYeckom, SHePreTMYeckom 1 N1LLEBOM 6e30MacHOCTH, Pa3BUTUU
MmeauLMHbI. MOHATUE O HAayUYHbIX MeTOoax NO3HaHMA BELLECTB U XMMUYECKUX PeaKLUii.

MpeacTaBneHnn 06 06LWMX HayYHbIX NPUHLMNAX NPOMbILIEHHOTO NOMYYEHUS BaXKHENLWNX BELLLECTB.

YenoBeKk B M1pe BELLECTB M MaTePUAIOB: BarKHENLLME CTPOUTENbHbIE MaTepmasibl, KOHCTPYKLUMOHHbIE
MaTepuanbl, KPacKM, CTEKNO, KEpaMUKa, MaTepuasbl A0 SNEKTPOHUKMU, HAHOMaTePUabl, OPraHUYECKNE U
MWHepasbHble yaobpeHus.

Xumusa 1 300poBbe YeioBeKa: Npasunia MCNOAb30BaHMA IEKapPCTBEHHbIX NpenapaTtos, npasuaa 6e3onacHoro
MCNOJ/Ib30BaHMA NpenapaToB ObITOBON XMMUM B MOBCEAHEBHOM }KU3HU.

MeKnpegmeTHble CBA3M.

Peanunsauma mexnpegMmeTHbIX CBA3EW NpU U3y4yeHMM 0bLen n HeopraHnyeckoi xummmn B 11 Knacce
OCYLLECTBASETCA Yepes UCNO/b30BaHME KaK 0BLMX eCcTeCTBEHHO-HAYUYHbIX MOHATUI, TaK U MOHATUN,
ABNAIOLLMXCA CUCTEMHBIMU ANA OTAENbHbIX MPEAMETOB eCTECTBEHHO-HAYYHOTO LIMKAA.

Ob6Lwue ecTecTBEHHO-HAY4YHbIE MOHATUSA: HayYHbIN QaKT, r’MNOTe3a, 3aKOH, TEOPUSA, aHaA/IN3, CUHTES,
KnaccudumKaums, NepmMoauUYHoCTb, HablogeHNe, SKCNePUMEHT, MOAE/IMPOBAHNE, USMEPEHME, ABNIEHME.

dusnka: matepua, sHeprua, macca, aTom, 31EKTPOH, NPOTOH, HENTPOH, MOH, U30TOM, PaAMUOaKTUBHOCTb,
MOJIEKYNa, IHEePreTUYecKnin ypoBeHb, BELLLECTBO, Teno, 06bEéM, arperaTHoe CoCToAHE BellecTsa, dpusndeckmne
BE/INYMHDI U €AMHULLBI UX U3MEPEHUA, CKOPOCTb.

Buonorua: KneTka, opraHnsm, skocuctema, 6mocdepa, Makpo- U MUKPO3/IEMEHTbI, BUTAMUHbI, 06MeH BeLLecTs
B OpraHusme.

I’eorpachﬂ: MWHEPabl, FOPHble NOPOAbl, NOZIE3HbIE UCKOMNAEMbIE, TONINBO, PECYpPCbl.

TexHOoNOorna: XMmmyeckaa NPOMbILLNEHHOCTb, METaNNyPrus, NPOU3BOACTBO CTPOUTENbHbLIX MaTepuanos,
Ce/IbCKOX03ANCTBEHHOE NPOM3BOACTBO, NULLEBAA MPOMbILLIEHHOCTb, papmaLeBTUYECKan NPOMbILWNEHHOCTb,
NpPou3BOACTBO KOCMETUYECKUX NpenapaTos, NPON3BOACTBO KOHCTPYKLMOHHbIX MaTepnanos, 3/1eKTPOHHanA
MPOMBbILLIEHHOCTb, HAHOTEXHONOTUM.



NMJAHUPYEMBIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMBbI MO XUMUWN HA BA3OBOM YPOBHE CPEAHEIO
OBLLETO OBGPA3OBAHUA

JTIMYHOCTHBIE PE3Y/IbTATHI

®roC COO ycTaHaBnnBaeT TpeboBaHMA K pe3ysibTaTaM 0CBOEHMA 06yYaOLLMMNCA NPOrPaMM CPeaHEero
obuero 06pa3oBaHUA (MIMYHOCTHbIM, MeTanpeaMeTHbIM U NpegMeTHbIM). Hay4yHO-meToaMYecKo OCHOBOM
Ana pa3paboTKmM NnaHUpPyeMblix pe3y/ibTaTOB OCBOEHMA NPOrpaMm cpegHero obuiero obpasoBaHuA AsnseTcA
CUCTEMHO-AEATENIbHOCTHbIN NOAXOA.

B cooTBeTCcTBMM C CUCTEMHO-AeATEeNIbHOCTHLIM NOAXO40M B CTPYKTYPE NMYHOCTHbIX PE3Y/QIbTATOB OCBOEHUA
npeameta «XMMMUA» Ha YPOBHe cpegHero O6LLI,eFO o6pa303ava BblAeNeHbl cnegyroume coctasadarowme:

OCO3HaHue O6yLIaI-0LLI,MMMCFI pOCCMﬁCKOVI Fpa)KAaHCI-(Oﬁ NMOEHTUYHOCTU — TOTOBHOCTU K CaMOpPa3BUTUIO,
CaMOCTOATE/IbHOCTU U CamoonpeneneHuto,

HanYmMe MOTUBALIUM K ODYUYEHUIO;

LeneHanpasneHHOE Pa3BUTME BHYTPEHHUX YO AEHNN NIMYHOCTN Ha OCHOBE K/IHOUEBbIX LleHHOCTEN U
NCTOPUYECKUX TPaauLmMii 6a30BOI HaYKU XMMUK;

rOTOBHOCTb M CNOCOBHOCTb 06YyYatoWMXCA PYKOBOACTBOBATLCA B CBOEM AeATE/IbHOCTU LLeHHOCTHO-
CMbIC/I0BbIMM YCTaHOBKAaMM, MPUCYLLUMM LLENOCTHOM CUCTEME XMMMYECKOro obpasoBaHus;

Ha/ln4ymne npaBoCoO3HaHUA 3KONI0rMYECcKomn KYnbTypbl U CNocobHOCTM CTaBUTL Lenn n CTpontb XXU3HeHHble
nAaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NpeameTa «XMMmna» A0CTUraloTCA B eANHCTBE y4e6HOM 1 BOCNUTATENbHOM
[eATeIbHOCTU B COOTBETCTBUM C 'YMaHUCTUYECKUMMU, COLIMOKYNbTYPHbBIMK, AYXOBHO-HPABCTBEHHbIMMN
LLEHHOCTAMM 1 naeanamm POCCUMCKOrO rpaskaaHCKoro obLecTsa, NPUHATLIMKU B 06LL,ECTBE HOPMaMU U
npasMnamu noseaeHus, CnocobCTBYIOWMMM NPOL,ECCaM CaMOMNO3HaHUA, CaMOpPa3BUTUA U HPABCTBEHHOTO
CTaHOB/IEHMA IMYHOCTU 0ByyYatoLMXCA.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUSA NPeAMEeTa «XMMMUA» OTPaXKatoT cGOPMMUPOBAHHOCTb OMbITa
NMO3HaBaTENbHOM U MPAKTUYECKON AeATENbHOCTM 00YYaoLWMXCA NO peanmnsaumnmn NpuMHATLIX B obwecTse
LEHHOCTEN, B TOM YMC/Ie B YaCTK:

1) rpaskAaHCKOro BOCNUTaHUA:

OCO3HaHMA 0BYYaOLWMMUCA CBOMX KOHCTUTYLIMOHHbIX NPaB M 06A3aHHOCTEN, YBAXKEHUA K 3aKOHY U
npaBonopaALKY;

npeacrtaBsieHnAa o CoOUuManbHbIX HOPpMax U npaBuniaxX MeXTIMYHOCTHbIX OTHOLUEHUI B KONNeKTuBee,

FOTOBHOCTM K COBMECTHO TBOpHeCKOVI AeATENbHOCTU NPU CO34aHUN y‘-IE6HbIX NPOEKTOB, peweHnn yHEGHbIX n
NO3HaBaTe/IbHbIX 3a4a4, BbIMO/IHEHUN XUMNYECKNUX SKCNEPUMEHTOB,

CNOCOBHOCTM NOHMMATb U NPUHUMATb MOTUBbI, HAMEPEHWUSA, IOTUKY N apryMEHTbI APYrnx Npy aHanmse
Pa3/INYHbIX BUAOB y4ebHOM AeAaTe/IbHOCTY;

2) NaTpPMOTUYECKOTO BOCMUTAHUSA:

LEeHHOCTHOIo OTHOLWEHUA K UCTOPHNYeCKoMy U Hay4YHOMY Hacneauto oTeYecTBeHHOM XUMuwn;



yBaXXeHuA K npoueccy TBOp4eCTBa B obnactu TEOPUUN N NPAKTUYECKOTO NPUMEHEHNA XUMWNN, OCO3HAHUA TOTO,
YTO AOCTUXKEHUA HAaYKUN eCTb Pe3yabTaT AJINTE/IbHbIX HB6I‘IIOLI,€HVI[;1, KPONOT/INBbIX 3KCNEPUMEHTA/IbHbIX
NMOUCKOB, NOCTOAHHOIO TPpyAda y‘-IéHbIX N NPaKTUKOB,

MHTEpecCa U No3HaBaTe/IbHbIX MOTUBOB B NOJIYy4EHUN N NOCheayowem aHannse MHd)OpMaLI,MVI O nepeaosbIxX
AOCTUXKEHUAX COBpeMeHHOl‘;I OTEYECTBEHHOM XMMNU;

3) AYXOBHO-HPABCTBEHHOrO BOCMMUTAHUA:
HPaBCTBEHHOrO CO3HAHMA, 3STUMECKOrO NoBeAeHMs;

cnocobHocTn oueHnBaTb CUTYaUUN, CBA3aHHbIE C XUMUNYECKUMU ABNEHNAMU, U NTPUHNMATb OCO3HAHHbIE
peweHnAa, OpueHTUPYACb Ha MOPaZIbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTU;

rOTOBHOCTM OLEeHMBATb CBOE NoBeaeHue n NOCTYNKKN CBOUX TOBapI/ILIJ,e171 C I'lO3MLl,MI\/'1 HPaBCTBEHHbIX N MPABOBbIX
HOPM 1 OCO3HaHUe I'IOCJ'IGACTBMVI 3TUX NOCTYNKOB;

4) popmMmmpoBaHMA KyNbTypbl 340P0BbA:

MOHUMaHMA LLIeHHOCTEeN 340p0oBOoro 1 6esonacHoro o6pasa *M3HU, HEOBXOANMOCTM OTBETCTBEHHOIO
OTHOLUEHMSA K COBCTBEHHOMY PU3UYECKOMY M MCUXUUYECKOMY 340P0BbI0;

cobntogeHua npasua 6esonacHoro obpaleHus ¢ BelecTsamum B 6bITy, NOBCEAHEBHOM KU3HU U B TPYA0BOM
OeATeNbHOCTY;

NOHWUMaHMA LLEHHOCTW NPaBUA UHANBUAYANbHOIO U KONEKTUBHOro 6e30nacHoro NoBeaeHus B CUTyaumax,
YrPOXaloWmX 340P0BbIO U KU3HU NI0AeN;

OCO3HAHMWA NOCNEACTBMI U HEMPUATUA BPeHbIX NPUBbIYEK (ynoTpebaeHna ankoronsa, HAPKOTUKOB, KYPeHUs);
5) Tpy,4,0BOro BOCMMTAHUA:

KOMMYHWKaTUBHOM KOMMETEHTHOCTM B y4ebHO-MCC/IeA0BaTeIbCKOWN AeATENbHOCTU, 0OLECTBEHHO NOJIe3HON,
TBOPYECKOWN U APYruX BUAAX AEATeNbHOCTH;

YCTaHOBKM Ha aKTUBHOE yYyacTue B pelleHMM NPaKTUYeCKMX 3a4a4 COLManbHOW HanpaBieHHOCTH (B paMKax
CBOEro KNacca, LWKOoJbl);

MHTEpeca K NPaKkTUYeCKOMY M3yyeHuto npodeccuin pasinuHoro poaa, B TOM YMc/ie Ha OCHOBE NpUMEHeHUn
NpeaMeTHbIX 3HAHUI MO XUMUW;

YBaXKeHuA K TpyAy, N04AM TPYAA U pesyabTaTaM TPYL0BOMN AeaTeNIbHOCTY;

rOTOBHOCTM K 0CO3HaHHOMY Bbl6OpY MHANBUAYaNbHOMN TpaekTopumn obpasoBaHms, byayliel npodeccun u
peanm3aumm cobCTBEHHbIX }KU3HEHHbIX MaHOB C YH4ETOM JIMMHOCTHbIX MHTEPECOB, CMOCOBHOCTEN K XUMMM,
WMHTEpecoB M NoTpebHocTen obLLecTBa;

6) 5KO/I0rMYECKOro BOCNUTaHMUA:
3KOJIOTMYECKU LLeN1ecoobpa3HOro OTHOLEHUSA K MPUPOAE, KaK MCTOYHUKY CYLLEeCTBOBAHUA }KU3HU Ha 3emne;

NoHUMaHuA rnobanbHOro XapaKTepa 3Ko10rn4yeCKkmnx I'lpO6l'I€N\, BINAHNA SKOHOMUNYECKUX NPOLLECCOB Ha
COCTOAHMUE I'IpMpO[J,HOVI n COL],M«’:U'IbHOVI cpeapbl;

0CO3HaHNA He0BX0AMMOCTN UCNONb30BaHMA AOCTUMKEHNIN XMMUKN ANA pelleHna BONPOCOB PaLMOHabHOro
NpPMpPOAON0/b30BaHNS;



aKTMBHOrO HENPUATUA AEUCTBMI, NPUHOCALLMX BPe, OKpY»KaloLLei NPUpoAHOM cpeae, yMeHus
NPOrHO3MpPoBaTb HEGNAroNPUATHbIE SKONOTMYECKME NOCNEACTBMA NPeANPUHUMAEMbIX AEACTBUN U
npeaoTBpaLLaTh UX;

Ha/IM4YNA PA3BUTOrO SKOJIOTMUYECKOTO MbILLIEHWNS, SKONOTUYECKOWM KYbTYpPbl, OMNbITa AEATENbHOCTU
3KO/IOrMYECKOM HanpaBNeHHOCTU, YMEHWNS PYKOBOACTBOBATLCA UMW B MO3HaBaTE/IbHOW, KOMMYHUKaTUBHOM U
COLMANbHOM NMPaKTUKe, CNOCOBHOCTN U YMEHUA aKTUBHO NPOTUBOCTOATL naeosiornm xemodpobuu;

7) UEHHOCTM Hay4YHOrO NO3HaHUA:

cpopMMpPOBAHHOCTM MUPOBO33PEHUA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKK U
06L,EeCTBEHHOW NPaKTUKMK;

NOHUMaHMA cneunPUKM XMMUU Kak HayKU, 0CO3HaHUA eé poan B OpMUPOBAHUM PaLlMOHANbHOTO Hay4yHOro
MbILL/IEHMSA, CO34aHMN LLEe/IOCTHOTO NpeAcTaBAeHna 06 OKpyrKatoLemM MUPE Kak 0 eANHCTBE NpUpoabl U
yesloBeKa, B MO3HAHMM NPUPOAHbLIX 3aKOHOMEPHOCTEN M pelleHn Npobaem coXxpaHeHUs NPUPOAHOTro
paBHOBecUS;

y6exaAEHHOCTN B 0COO0M 3HAYMMOCTU XUMUU AN1A COBPEMEHHOM UMBUAM3ALMN: B €€ 'YMaHUCTUYECKOM
HaMNpPaB/Ne@HHOCTM M BaXKHOM POaN B CO34aHMM HOBOM 6a3bl MaTepmnanbHOM KyAbTypbl, peeHnn rnobanbHbix
npob6sem ycToMYMBOro pasBUTUA YeI0BEYECTBa — CbIPbEBOM, IHEPTETUYECKOM, NMULLLEBOMN N 3KONOTMYECKOM
6e30nMacHOCTH, B PasBUTUM MeaNLMHbI, 0becnevyeHnn yCnoBUiA YCNELWHOro Tpyaa U 9K0JIOTMYeCKn
KOMGOPTHOM KMU3HM KaxKaoro YyneHa obLiecTsa;

€CTecTBeHHO-HaY4YHOW rPaMOTHOCTU: MOHMMAHMA CYLLLHOCTU METOLOB NMO3HAHMSA, UCNOJb3yeMbiX B
€CTecTBeHHbIX HayKax, CNOCOBHOCTM MCNO/b30BaTh NOJlyYaemble 3HaHUA A9 aHaAn3a M 06bACHEHMA ABNEHUN
OKPY*KaloLLEro Mmnpa 1 NponcxogaLimx B HEM U3MeHeHUN, YMeHMA AenaTb 060CHOBaHHbIE 3aKNOYEHUA Ha
OCHOBE HayYHbIX GAKTOB U UMEIOLLMXCA AAHHBIX C LLe/Iblo NOoJIyYeHNs 40CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATE/IbHO UCMO/Ib30BaTb XMMMUUYECKUE 3HAHUS ONnA peweHna I'IpO6J'I€M B pe€aJibHbIX
XKN3HEHHbIX CUTYaLUUNAX;

MHTepeca K NO3HaHMI0 U UCCe0BaTeIbCKON AeATENIbHOCTY;

rOTOBHOCTM M CNOCOBHOCTU K HEMpepbiBHOMY 06pa30BaHUIo 1 Camoobpa3oBaHMIO, K aKkTUBHOMY MOJTYYEHUIO
HOBbIX 3HaHUI NO XMMUWN B COOTBETCTBUM C }KU3HEHHbIMW NOTPEeBbHOCTAMY;

MHTEpeca K 0COBeHHOCTAM Tpyaa B pasinyHbIX chepax NnpodeccMoHabHOM 4eATeNbHOCTH.,

METAMPEAMETHbIE PE3Y/IbTATbI

MeTanpegMmeTHble pe3y/ibTaTbl OCBOEHMA y4ebHOro npeameTta «XMmua» Ha ypoBHe cpeaHero obuiero
06pa3oBaHKUA BK/IOYAIOT:

3HauYMMmble gns OPMMUPOBAHNA MUPOBO33PEHMA 0BOYUAIOLLMXCA MEXKANCLUUMNIMHAPHBbIE (MeXnpegMeTHbIe)
obLeHayyHble NOHATUA, OTPaXKatoLWMe LeIOCTHOCTb Hay4YHOM KapTUHbI MUPA U cneLmMduKy MeToaoB
NO3HaHWA, UCNONb3YEMBIX B €CTECTBEHHbIX HayKax (MaTepus, BELLeCTBO, SHeprus, ABNeHue, NpoLecc, CucTema,
Hay4yHbIi GaKT, NPUHLMN, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpPUS, UccneaoBaHue, HabnoaeHue,
n3MepeHue, IKCNepUMeHT 1 apyrue);

yHMBEpPCanbHble y4yebHble AeCTBUA (NO3HABATE/IbHbIE, KOMMYHUKATUBHbIE, PEFYIATUBHbIE),
obecneunsatowme popmmpoBaHmne GpyHKLMOHAbHOM FPAaMOTHOCTU U COLMANBHON KOMNETEHLUUM
obyyatowmxcs;



CNOCOBHOCTb 06YYAOLLMXCA MCMOb30BATb OCBOEHHbIE MEXANCUUMNIMHAPHDBIE, MMPOBO33PEHYECKME 3HAHUA U
YHUBEpCabHble y4ebHble AeACTBMA B NO3HABaTE/IbHOM M COLMANBbHOM NPAKTUKeE.

MeTanpeameTHble pe3ynbTaTbl OTPaXKalOT 0BAAAEHNE YHUBEPCA/IbHbIMU YYeBHbIMM NO3HABATEIbHbIMM,
KOMMYHMKaTUBHbBIMW U PErYAATUBHBIMU AEACTBUAMM.

OBnageHune yHuBepcaabHbIMU y4ebHbIMKM NO3HaBaTEIbHbIMWU AeUCTBUAMU:
1) 6a30Bble IornMYeckne AencTeua:
camocToAaTenbHO GOpPMYNNPOBaTb M aKTyaansnposaTb Npobaemy, BCECTOPOHHe eé paccmaTpuBaTh;

onpeaenATb uenn AeATeNbHOCTU, 3a4aBad NapaMeTpbl U KpUTEPUN UX OOCTUKEHNA, COOTHOCUTDL PE3YNIbTATHI
0eATeNbHOCTU C NOCTaB/N1IEHHbIMU LUENAMMN,

NCNO/1b30BaTb NPY OCBOEHUM 3HAHUN NMPUEMBbI TOTMYECKOTrO MbILLJIEHWUS — BbIAENATb XapaKTePHbIe MPU3HAKK
MOHATUI N YCTaHAB/AIMBATbL UX B3aMMOCBS3b, UCMO/1b30BaTb COOTBETCTBYIOWME NOHATUA ANA 06BbACHEHUA
oTAeNbHbIX GAKTOB U ABEHN;

BbI6MpaTb OCHOBaAHVA U KpUtTeEpUN OnNAa K}'IaCCVId)VIKaLJ,VIM BelwecTB U XUMUYECKUNX peaKu,m‘/i;
YyCTaHaB/1MBaTb MNPUYNHHO-CNeACTBEHHbIE CBA3U MeXAYy N3ydYaeMbIMUN ABNEHUAMMU;

CTPOUTb IOTUYECKME PACCYKAEHUA (MHAYKTMBHbIE, AeAYKTUBHbIE, MO aHA/0rMK), BbIABAATb 3aKOHOMEPHOCTU U
NPOTUBOPEYUSA B pacCMaTPMBAEMbIX ABNEHMAX, GOPMYIMPOBATb BbIBOAbI U 3aKNHOUEHUS;

NPUMEHATb B NPOLLECCe NO3HAHWUSA, UCMO/Ib3yeMble B XMMUWN CUMBOJINYECKUNE (3HAKOBbIE) MOLENM,
npeobpa3oBbiBaTb MOAE/bHbIE MPEACTAaBAEHUA — XMMUYECKUIA 3HAK (CUMBOA) 3N1eMeHTa, XMMUYecKan
dopmyna, ypaBHEHME XMMMUUYECKOM PEAKLMM — MPU PELLEHUM YYEOHbIX NO3HABATE/IbHbIX M MPAKTUYECKMX
3334, NPUMEHSATb Ha3BaHHblE MOAENbHbIE NPeACTaBNEHMA A5 BbISBAEHUA XapaKTEPHbIX NPU3HAKOB
N3y4yaembiX BELLECTB U XMMUYECKUX peaKLUA.

2) 6a3oBble UcciesoBaTeIbCKkUe AeNCTBUA:
B/1a4eTb OCHOBaMMN METOA0B Hay4HOro NO3HaHMA BELLECTB U XMMUYECKUX peaKLnii;

d)OpMynleOBaTb uenn n 3agavdn nccnenoBsaHmA, MCNOJb30BaTb NMNOCTaB/1IEHHbIE N CAMOCTOATE/IbHO
Cd)OpN\yfIMpOBaHHbIe BONPOCHI B Ka4yeCcTBe NHCTPYMEHTA NO3HAaHUA U OCHOBbI ANA d)OpMVIpOBaHI/IFi rmnoTe3bl No
nposBepKe NpPaBnIbHOCTU BbICKa3biBaeMbiX CY)-KLI,eHMﬁ;

BNALETb HaBblKaMW CAMOCTOATE/IbHOTO NAAHMPOBAHWUA U NPOBEAEHNA YHEHUYECKUX IKCMEPUMEHTOB,
COBEPLUEHCTBOBATb YMEHUA Habto4aTh 32 XO40M NPoL,Ecca, CAaMOCTOATE/IbHO NPOrHO3MpPOBaTb €ro pesy/bTar,
bopmynmnpoBaTb 0606LLEHNA U BbIBOABI OTHOCUTENIBHO AOCTOBEPHOCTM PE3y/IbTAaTOB UCCNEA0BAHNUA,
COCTaBNsATb 060CHOBAHHbIN OTYET O NpoAeNaHHOM paboTe;

npruobpeTaTb OnbIT yY4EHNUYECKON UCCeA0BaTE/IbCKOM U NPOEKTHOM AeATeIbHOCTU, NPOAB/ATb CMOCOOHOCTL U
FOTOBHOCTb K CAMOCTOATE/IbHOMY MOMCKY METOA0B PeLLeHNA NPAKTUYECKMX 334a4, NPUMEHEHUIO Pa3INYHbIX
MeTOA0B NO3HAHMA.

3) paboTa c UHpopmaLment:

OPWMEHTMPOBATLCA B PA3INYHbIX UCTOYHMKAX MHGOPMaLMK (HayYHO-NONYAAPHAA ANTEPATYPa XMMUUYECKOro
cofepsKaHua, cnpasoyHble nocobusn, pecypcbl MHTepHETa), aHaAN3MpPOBaTh MHDOPMALMIO Pa3INYHbIX BUAOB U
dopm npeacTaBAEHUSA, KPUTUYECKM OLEHMBATL €€ J0CTOBEPHOCTb M HENPOTUBOPEYUBOCTD;

dopmyMpoBaTh 3anNpochl U NPUMEHSATb Pas3/INYHbIE METOAbI NPU NOoUCKe 1 oTbope nHbopmauuuy,
HeobxoAMmon Ans BbINOAHEHUA y4ebHbIX 33434 onpeaenéHHOro TMna;



an06peTaTb onbIT NCNONb30BaHUA VIHd)OpMaLI,MOHHO-KOMMVHMKaTMBHbIX TEXHOJIOTUM U Pa3/TINYHbIX
MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIBMpPaTh ONTUMAasbHYI0 GOpPMY NpeacTaBieHUs MHbopmaunm (cxembl, rpaduki,
Anarpammbl, Tabanubl, PUCYHKU U opyrue);

MCNO/Ib30BaTb HAay4HbIN A3bIK B KAYeCTBE CPeACTBA NpU paboTe C XMMUYECKoM MHOPMaLMen: NPUMEHATb
mMmexnpeameTHble (GU3nyeckme n maTtemaTMYecKne) 3Haku1 U CUmMBObI, Gopmybl, abbpesnaTtypsi,
HOMEHKAaTypy;

ncnoab3oBaTb U I'Ip806pa3OBblBaTb 3HAaKOBO-CMMBOJ/IMYECKMNE CpeaCTBa HAarnAgHOCTH.
OsnageHue YHUBEPCAa/IbHbIMU KOMMYHUKATUBHbIMU AeﬁCTBMﬂMM:

3a4aBaTb BONPOCHI MO CyLwecTBy O6CY)‘Kﬂ,aeMOl7I TeéMbIl B Xo4e Ananora M/MIIM ANCKYCCUU, BbICKa3blBaTb NAaeEN,
d)OpMynMpOBaTb CcBOU nNpeanoxeHma oTHOCUTENTbHO BbINOJIHEHUA npep,nomeHHoVI 3a4a4u;

BbICTYNaTb C Npe3eHTaumneln pesynbTaToB NO3HaBATE/IbHOWN AeATENbHOCTM, MONYYEHHbIX CAMOCTOATENIbHO UK
COBMECTHO CO CBEPCTHUKAMM NpPM BbINOJIHEHNM XMMUYECKOTO SKCNEPUMEHTa, NpaKTUYecKol paboTbl No
nccneaoBaHMIO CBOMCTB M3yYaeMblX BELLECTB, peanunsaLmm yyebHoro npoekta n ¢opmMmyIMpoBaTh BbIBOAbI MO
pe3ynbTaTam NpoBeAEHHbIX UCCIeA0BaHMUIM NYyTEM COrnacoBaHMA No3nLUniA B xoae obcyxkaeHna n obmeHa
MHEHUAMM.

OsnageHue YHUBEPCA/ZIbHbIMU PETYNATUBHBIMUA AeﬁCTBMﬂMM:

CaMOCTOATEIbHO NAaHMPOBAaTb U OCYLLECTB/ATL CBOK MO3HABaTe/IbHYIO AeATeNbHOCTb, Onpeaensan eé uenm u
3a[a4M, KOHTPOMPOBATL U NO Mepe HeoBXOAMMOCTU KOPPEKTMPOBATb Npeanaraemblii aNropuUTM AeNCcTBnin
NPy BbIMNOJIHEHUM YYEDOHbIX N UCCeA0BaTe/IbCKUX 3a4a4, BbibMpaTb Hanbonee apdeKTUBHbIN cnocob mx
peleHus ¢ Y4ETOM NONYYEeHNA HOBbIX 3HAHWUI O BELLLeCTBaX M XMMMUYECKUX peakumax;

OCyLLecTBNATb CAMOKOHTPO/1b CBOEMN AeATeNIbHOCTU HAa OCHOBE CamMOaHa/in3a U CaMOOLLEHKMN.

MPEAMETHBDIE PE3Y/IbTATHI

10 KNACC
MpeameTHble pesyabTaTbl 0CBOEHMA Kypca « OpraHMyYecKas XMmmua» oTpa)atoT:

chopMMPOBaAHHOCTb NPEACTABAEHNI O XMMNYECKON COCTaBAAIOLLEN eCTeCTBEHHO-HaYYHOW KapTUHbI MUPa,
POJI XMMUW B NO3HAHUK ABNEHUI NPUPOAbI, B POPMUPOBAHUN MbILLNEHWUA U KYIbTYPbI IMYHOCTH, €€
$YHKLMOHANbHOW rPamMOTHOCTU, HEOBXOAMMOW ANA pelleHUs NPAKTUYeCKMX 33434 M 3KONOTMYECKU
060CHOBAHHOMO OTHOLLEHUSA K CBOEMY 340P0BbI0 M MPUPOAHON cpeae;

BNAfEeHMEe CUCTEMOMN XMMMYECKMX 3HAHWNIN, KOTOPas BK/KOYAET: OCHOBOMO/aralolmMe NoHATUA (XMMUYECKU
3N1eMEeHT, aTOM, 3/1eKTPOHHasA 060/104Ka aToMa, MOJIEKY/1a, BaSIEHTHOCTb, 3/1eKTPOOTPULATENBHOCTD,
XMMKYECKan CBA3b, CTPYKTYpHaa dopmyna (pa3BEpHyTan U COKpalLEHHAA), MO/b, MONAPHAA Macca, MOAAPHbIN
06bEM, YrNepoaHblii ckener, pyHKUMOHaNbHAA rpynna, paauKkan, N3oMepus, M30Mepbl, FOMONOTMYECKUI paa,
romos10rv, YrNeBoaopoapl, KNCA0POA U a30TcoAepKalline coegmMHeHns, MOHOMep, NOANMeEp, CTPYKTYpHoe
3BEHO, BbICOKOMO/EKYIAPHbIE COeANHEHNA); TEOPUN M 3aKOHbI (TEOPUA CTPOEHMA OpraHUYECKMX BeLecTs A.
M. ByTnepoBa, 3aKOH COXpaHEHWA MacCbl BELLECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKMI A3bIK XUMUMK;
MMUPOBO33pEHYECKMe 3HaHWA, NeXallme B OCHOBE NOHUMAHUA NPUYUHHOCTU N CUCTEMHOCTM XMMUYECKUX



ABNEHUI, paKToNorMyeckme ceeageHunsa o CBOMCTBAX, COCTaBe, NoAyYeHUn n 6e3onacHoOM MCNOb30BaHUM
BaXKHEMLIMX OpraHMYECKMX BELLEeCTB B ObITy M MPAKTUYECKOMN AeATENbHOCTM YE/I0BEKA;

cbOpMMPOBAHHOCTb YMEHUI BbIABAATL XapaKTePHbIE NPU3HAKMU MOHATUI, YCTaHAaBAMBATbL MX B3aMMOCBS3b,
NCMNo/ab30BaTb COOTBETCTBYIOLWME MOHATUA NPWU ONMCAHMM COCTABa, CTPOEHMA U NPeBpaLLEHMIA OPraHNUYECcKmX
coeMHEHUN;

CPOPMMPOBAHHOCTb YMEHWNI MCMO/Ib30BATb XMMUYECKYHO CUMBOIMKY 4151 COCTaBAEHUA MONEKYIAPHBIX U
CTPYKTYPHbIX (pa3BEpHYTOM, COKpaLEHHOW) GOPMya OpraHMYECKMX BELLECTB U YpaBHEHUIA XMMUYECKUX
peakumii, U3roTaBanBaTb MOLEIN MONEKYT OPFraHNYECKUX BELLECTB 15 UAOCTPALUMN UX XMMUYECKOTO U
NPOCTPAHCTBEHHOIO CTPOEHMUA;

cbOpMNPOBAHHOCTb YMEHWUI YCTAHABAMBATL NPUHAANEKHOCTb U3YYEHHbIX OPraHMYeCcKUX BELLECTB Mo UX
COCTaBY M CTPOEHMUIO K onpeaenéHHOMY Knaccy/rpynne coeaguHeHui (yrnesoa0poapl, KUCA0poa u
asoTcoAepiKaline coegmMHeHUA, BbICOKOMOJIEKY/IAPHbIE COeAUHEHUSA), AaBaTb UM Ha3BaHUA NO
cuctemaTnyeckol HomeHknaType (IUPAC), a Tak:ke NPUBOAUTbL TPMBUA/IbHbBIE Ha3BaHMA OTAE/NbHbIX
OpraHWYecKMX BELECTB (3TUNEH, NPOMNWUEH, aUeTUNEH, STUNEHT/IUKONb, FUUEPUH, deHon, dopmanbaerua,
aueTanbaerma, MypaBbuHaA KUCA0Ta, YKCYCHaa KMCNOTA, OIEMHOBAA KUCNOTa, CTeEaPUHOBAA KUCAOTa, MOKO3a,
dpYKTO3a, Kpaxman, Lesntonosa, rMuumH);

chopMMPOBAHHOCTb YMEHUA ONpesensiTb BUAbI XMMUYECKOW CBA3KN B OPraHUYECKUX CoeauHEHUAX (oanHapHble
N KpaTHble);

cPOPMMPOBAHHOCTb YMEHWNA MPUMEHATb NOMOXKEHUA TEOPUU CTPOEHUA OpraHUYecKmx selects A. M.
Bytneposa ans 06bACHEHMA 3aBUCMMOCTN CBOMCTB BELLLECTB OT MX COCTaBa W CTPOEHUSA; 3aKOH COXpPaHeHMs
Macchbl BeLLecTs;

cpopMMpPOBAHHOCTb YMEHUIA XapaKTepM30BaTb COCTaB, CTPOEHME, PU3MUECKME U XMMUYECKME CBOMCTBA
TUNWUYHBIX NPeACTaBUTENElN Pa3INYHbIX KNAaCCOB OPraHNMYECKUX BelecTs (MeTaH, 3TaH, 3TUAEH, MPOMNuIeH,
aueTtuneH, bytaauen-1,3, metunbytagmen-1,3, 6€H30/1, METAHO, 3TAHOJ, STUNEHIINKOb, IULEPUH, heHon,
aueTanbAerna, MypaBbMHan U YKCYCHasA KMCAOTbI, I1I0K03a, Kpaxmall, LLea10103a, aMMHOYKCYCHasA KMCioTa),
WANOCTPUPOBATb FEHETUYECKYIO CBA3b MEXAY HUMM YPaBHEHUAMM COOTBETCTBYIOLLMX XMMUYECKMX PeaKLnii C
MCNo/Ib30BaHWEM CTPYKTYPHbIX GOpmMY;

cpopMMPOBAHHOCTb YMEHMSA XapaKTepmn3oBaTb UCTOYHUKM YINEBOLOPOLHOTO Cbipba (HEDTb, MPUPOAHDIN ras,
yronb), cnocobbl nx NnepepaboTKM 1 NpaKTUYEeCcKoe NPUMEHEHNE NPOAYKTOB nepepaboTku;

chopMUPOBaAHHOCTb YMEHUIA MPOBOAMTL BbIYMCAEHMA MO XMMUYECKUM YpaBHEHUAM (Macchl, 06bEMA,
KO/IMYeCcTBa NCXOAHOTO BELLECTBA MM NPOAYKTa peaKkLmmn No U3BECTHbIM Macce, 06bEMyY, KOIMYECTBY OAHOrO
M3 UCXOAHbIX BELLECTB UM NPOAYKTOB PeaKkLmm);

Cd)OpMMpOBaHHOCTb YMEHMVI BNaaeTb CMCTEMOI 3HaHMUN 06 OCHOBHbIX mMeTodaX Hay4HOro nNo3HaHuA,
MCNOoJib3yeMbIX B XUMUU NPU U3YyHEHNU BeLLLEeCTB U XUMUYECKUX ABJIEHNI (Ha6}1IOLI,eHVIe, namepeHue,
IKCNEPUMEHT, MO,D,eﬂMpOBaHVIe), MCNoa1b30BaTb CUCTEMHbIE XUMUNYECKNE 3HAHUA ONA NPUHATUA DELLIEHMﬁ B
KOHKPETHbIX XXU3HEHHbIX CUTYyaUUnAX, CBA3aHHbIX C BelWw,eCTBaMn N UX NPUMEHEHUNEM;

cbopMMNPOBAHHOCTb YMEHWUI cobatoaaTh NpaBuK/ia NOb30BaHUA XMMUYECKON Nocyaoin n nabopatopHbim
o6opynoBaHMEM, a TaKKe NpaBmIa 06paLlleHUA C BELLeCTBaMM B COOTBETCTBUM C MHCTPYKLMAMM MO
BbIMNOJIHEHWIO NAOOPATOPHbLIX XMMUYECKMX OMbITOB;

chopMMPOBAHHOCTb YMEHMWI NNAHMPOBATb U BbINOHATL XMMUYECKUIA SKCNEPUMEHT (NPeBPaLLEHUSA

OpraHMYecKUX BELLEeCTB Npu HarpeBaHuu, NoaydeHme STUAEHA U U3yYeHMe ero CBOMCTB, KayeCTBEHHbIe
peaKLMM OpraHMYecKmX BELLLECTB, AeHaTypaLmsa 6enKoB Npu HarpeBaHUK, LBETHbIE peakunn 6enkos) B
COOTBETCTBUM C NpaBMAaMM TEXHUKM Be3onacHOCTH Npu o6paLleHmMm C BeLecTBammn 1 1abopaTopHbIm



obopyaoBaHWEM, NPEACTaBAATb Pe3Y/IbTaTbl XMMUYECKOro 3KCNepumeHTa B Gopme 3anmncu ypaBHeHMU M
COOTBETCTBYIOLWMNX Peakumii u GopmyanpoBaTh BbIBOAbI HA OCHOBE 3TUX PE3yNbTaToB.;

CPOPMMPOBAHHOCTb YMEHWI KPUTUYECKU aHAZIM3NPOBATb XMMUYECKYI0 MHDOPMALMIO, MOYyYaeMyto U3 PasHbIX
MCTOYHMKOB (CcpeacTBa MaccoBoi MHopmaumm, MHTEPHET U Apyrux);

cpopMMpPOBaAHHOCTb YMEHUI cobtoAaTb NPaBuIa 3KONOrMYECKU LenecoobpasHoro noseseHms B 6biTy 1
TPYAOBOW AEATENbHOCTU B LLeNSAX COXPaHEHUA CBOEro 340P0BbA U OKPYXKatoLen NpUpoaHOMN cpeabl,
0CO3HaBaTb OMAaCHOCTb BO3AENCTBUA Ha XKMBble OpraHM3Mbl onpesenéHHbIX OPraHUYeCKUX BELLLECTB, MOHUMas
cmbicn nokasatens MNAK, noAcHATb Ha NpUmepax cnocobbl yMeHbLEHUA W NPeA0TBPaLLEHMA UX BPEAHOIO
BO3ENCTBMA Ha OPraHNU3M YesI0BEKa;

Aana o6yqa+ou.|,mxcn C OrpaHN4YeHHbIM BO3SMOXHOCTAMU 340P0OBbA: YMEeHNE NPUMEHATb 3HAHUA 06 OCHOBHbIX
AOCTYNHbIX MEeTO4aX NO3HAaHNA BELWECTB U XUMNYECKUX HBﬂEHMﬁ;

ANA cnenbix U cnaboBuaALLMX 06YYAIOLLMXCA: YMEHUE UCNOb30BaTb pesibePHO-TOUEYHYIO CUCTEMY
o0603HaueHuni J1. bpaiina gna 3annucm xummyeckmux dopmyn.

11 KNACC
MpeameTHble pe3ynbTaTbl 0CBOeHUs Kypca «06Lan u HeopraHMYeckaa XMMMUA» OTPaXKatoT:

cbopMMNPOBAHHOCTb NPeACTaBAEHUN: O XMMMUYECKOM COCTaBAAIOLLLEN eCTECTBEHHO-HAYYHOM KapTUHbI MUPa,
PO/IN XMMUW B MO3HAHUM IBAEHUI NPUPOAbI, B GOPMUPOBAHMUN MbIAEHWUS U KYyAbTYpPbl IMYHOCTH, €&
dYHKLMOHaNbHOW rPaMOTHOCTU, HEOHXOAMMOM ANA pelleHMA NPaKTUYECKUX 33434 1 SKONOMMYECKM
060CHOBaHHOrO OTHOLLEHWSA K CBOEMY 340POBbIO M NPUPOAHOI Cpese;

BNAfEHME CUCTEMOM XMMMYECKMX 3HAHWNI, KOTOPan BK/IKOYAET: OCHOBOMO/1aratoLLmMe NoHATUA (XMMUYECKUIA
3/IEMEHT, aTOM, U30TON, S-, P-, d- 3N1EeKTPOHHbIE OPOUTANN aTOMOB, MOH, MOJIEKY/1A, MONb, MOJIAPHbIN 0OBEM,
Ba/ZIEHTHOCTb, 3/1€KTPOOTPULLATENIbHOCTb, CTEMEHb OKUC/IEHMA, XMMUYECKas CBA3b (KOBaNeHTHas, MOHHas,
MeTa/IIMYecKas, BOAOPOAHAsA), KPUCTANIIMYECKas PeLLéTKa, TUMNbl XMMUYECKUX peakuuii, pacTeop,
3/1eKTPOINTbI, HEINEKTPOIUTbI, SNEKTPONUTUYECKAA AMCCOUMALMNSA, OKUCIUTESb, BOCCTAHOBUTENb, CKOPOCTb
XMMWYECKOW peakLmm, XMMUYECKOe PaBHOBECKE); TEOPUN U 3aKOHbI (TEOPUS 3NEKTPOIUTUYECKOW
auccoumaumnm, nepmogmyecknn 3akoH . . Menaeneea, 3aKOH COXPaHEHMA MacCbl BELLLECTB, 3aKOH
COXPaHEeHMA N NPeBpPaLLEHMA SHEPTUN MPU XUMUYECKUX PEaKLUMAX), 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK
XMMWKN, MMPOBO33PEHYECKNE 3HAHUSA, JieXKalllMe B OCHOBE MOHMMaHMA NPUYMHHOCTM U CUCTEMHOCTHU
XMMMUYECKUX ABNEHWUIM, paKTONOrMYECKME CBeAEeHUS O CBOMCTBAX, COCTaBe, NOAy4YeHUN U besonacHom
NCNONb30BaHUM BaXKHENLLMX HEOPraHUYECKUX BELLECTB B BbITY M NPAKTUYECKOW AeATeIbHOCTU YE/I0BEKa;

CcPOPMMPOBAHHOCTb YMEHWIM BbIABATb XapaKTePHbIe MPU3HAKM NMOHATUIA, YCTaHAB/IMBATL UX B3aMMOCBA3b,
MCMONb30BaTb COOTBETCTBYOLLME NOHATUA NPU ONMUCAHUN HEOPraHUYECKUX BELLECTB U UX NPEBPALLEHUN;

cpopMMPOBAHHOCTb YMEHMUI MCNOb30BaTb XMMMUYECKYIO CUMBOIMKY AN COCTaB/IeHNA GOpMy/ BELLECTB U
YPaBHEHUIN XUMUYECKUX PeaKLMiA, cucTemaTnyeckyto HomeHknatypy (IUPAC) 1 TpuBManbHble Ha3BaHUA
OTAE/IbHbIX HEOPraHNYECKMX BellecTs (yrapHbIi ras, yriaekncablid ras, aMmunak, ralwéHas n3BecTtb, HeraléHas
M3BECTb, MUTbEBAA COAQ, NUPHUT U Apyrue);

chOpPMNPOBAHHOCTb YMEHUI ONpeaensiTb BaJIEHTHOCTb M CTeNeHb OKUCAEHNA XMMNYECKUX /IEMEHTOB B
coeMHEHMAX PasINYHOro COCTaBa, BUA XMMMUUYECKOWN CBA3M (KOBasieHTHanA, MOHHasA, MeTananyecKas,
BOAOPOAHAsA) B COEAMHEHUAX, TUN KPUCTANINYECKOM PeLlETKM KOHKPETHOro BeLLLecTBa (aTomHas,
MOJIEKYNAIPHAsA, MOHHAA, MeTaN/InYeckan), XxapaKkTep cpebl B BOAHbIX pacTBOPax HEOPraHUYeCcKmx
COeANHEHUN;



chOpMUPOBAHHOCTb YMEHUI YCTaHABAMBaTb NPUHAANEKHOCTb HEOPraHMYECKUX BELLECTB MO UX COCTaBY K
onpeaenéHHoOMy Kaaccy/rpynne coeauHeHui (NpocTblie BelecTsa — MeTasl/ibl U HEMETasl/ibl, OKCUAPbI,
OCHOBaHMA, KNCOTbl, ambOoTepHbIE FTMAPOKCUAbI, CONN);

cpopMMpPOBaAHHOCTb YMEHUIA PAacKpbIBaTb CMbICA NepUoAMYecKoro 3akoHa . . MeHgeneesa u
AEeMOHCTPUPOBATb ro CUCTEMATM3INPYIOLLYI0, 06 BACHUTENbHYIO U NPOrHOCTUYECKYIO GYHKLMK;

cbOpMUPOBAHHOCTb YMEHUI XapaKTePMN30BaTb I1EKTPOHHOE CTPOEHME aTOMOB XMMNYECKUX d1eMeHTOB 1-4
nepuoaos Mepnoanyeckomn cuctembl XuMmndecknx anemeHTos . N. MeHaeneeBa, UCNoNb3ys NOHATUS «S-, P-,
d-2/1eKTPOHHbIE OpBUTANU», KIHEPrEeTUYECKUE YPOBHM», 06BACHATL 3aKOHOMEPHOCTU N3MEHEHUA CBOMCTB
XUMUYECKUX 3/1IEMEHTOB U X COEAUHEHUI MO Nepuoaam u rpynnam MNepnoanyeckom cUCTeEMbl XMMUYECKUX
anemeHToB . N. MeHaeneesa;

cpopMMpPOBAHHOCTb YMEHUIA XapaKTepM30BaTb (ONUCHIBATL) 0BLLME XMMUYECKME CBOMCTBA HEOPraHUYECKNX
BELLECTB Pas/IMYHbIX KAAaCcCOB, NOATBEPKAATb CYLLECTBOBAHME FEHETUYECKOMN CBA3M MEKAY HEOPraHUYeCKMMM
BELLECTBAaMM C MOMOLLLbIO YPAaBHEHMI COOTBETCTBYIOLMNX XMMUYECKUX PeaKLmii;

CPOPMMPOBAHHOCTb YMEHUSA KNaccuPUUMPOBaATh XMMUYECKME PeaKL MM N0 Pa3INYHbIM NMPU3HaKaM (Yncay u
COCTaBY pearmpyloLmx BELECTB, TeNI0BOMY 3PPEKTY peakumnm, USMEHEHUIO CTENEHEN OKUC/IEHUA 3/IEMEHTOB,
06paTMMOCTM peaKkLuK, y4acTUIo KaTanmsaTopa);

cbOpPMNPOBAHHOCTb YMEHWUI COCTaBAATb YPAaBHEHMUA pPeaKkunii pasinyHbIX TUNOB, NOJ/IHbIE U COKPALWEHHbIE
YypaBHEHMA peakL Ml MOHHOTo 0OMeHa, yYnTbIBas YCAOBMA, NPU KOTOPbIX 3TU peakuum nayT 40 KOHLaA;

Cd)OpMMpOBaHHOCTb yMeHI/If;I npoBOoAuUTb peaKkunun, nogreepxaatome KauyeCTBEHHbIN cocTaB Pa3/INYHbIX
HeopraHM4YeCKnx BeLwecTs, paCno3HaBaTb ONbITHbIM I'lyTéM MOHbI, NPUCYTCTBYIOLWME B BOAHbIX PaCTBOpPaAx
HeopraHn4eCKnx BeLlecTs,

Cd)OpN\VIpOBaHHOCTb YMeHVIl‘/JI pacKpbiBaTb CYLWHOCTb OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIX peaKLl,VIl‘/JI
nocpeacTBoOm COCTaB/1€HUA INEKTPOHHOIO 6anaHca aTux peaKu,Mﬁ;

cPOPMMPOBAHHOCTb YMEHWNI 06 BACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOM Peakuumn OT pasanyHbIX
$aKTOpOB; XapaKTep CMeLLEHNSA XMMUYECKOro PpaBHOBECUA B 3aBUCMMOCTM OT BHELLHEro BO34eicTBumA
(npuHumn Nle WaTtenbe);

chopMMPOBAHHOCTb YMEHMWI XapaKTePM30BaTb XMMMUYECKME MPOLLECCHI, IeXKaLLMe B OCHOBE NPOMbILLJIEHHOT0
NoAyYeHUA CEPHOM KUCNOTbl, aMMMNaKa, a TakKe choOpMMPOBAHHOCTb NPeACcTaBieHNn 06 06LMX HAayYHbIX
MPMHLMNAX M SKONOTMUYECKUX Npobaemax XMMUYECKOro NponsBoacTBa;

chopMMUPOBaAHHOCTb YMEHMWIA MPOBOAMTL BbIYMCAEHMA C UCMO/Ib30BaHNEM MOHATUA «MaccoBan A0/1A BelllecTsa
B pacTBOpe», 06bEMHbIX OTHOLLEHWI ra30B NPU XMMUYECKUX peaKLMAX, MacCbl BeLLecTBa Ui o6béma rasos
Mo M3BECTHOMY KOJIMYECTBY BeLLecTBa, Macce UamM o6bEmy OHOr0 U3 yYacTBYIOLLMX B peaKLun BeLLLecTs,
Tennosoro adpdeKTa peakunn Ha OCHOBE 3aKOHOB COXPaAaHEHMA MacChl BELLECTB, NPeBpaLLeHNa 1 COXpaHeHun
aHeprum;

chopMMpPOBaHHOCTb YMeEHUIA cobatoAaTb NpaBuaa Nob30BaHMA XMMUYECKOM NocyaoMn U N1abopaTopHbIM
060pyaoBaHMeEM, a TaK}Ke npasuaa obpalleHmns C BELWECTBaMM B COOTBETCTBUMN C MHCTPYKLMAMU MO
BbINOJIHEHWIO 1abOPATOPHBIX XMMUYECKMX OMNbITOB;

cpopMMpPOBAHHOCTb YMEHUIA NNAHMPOBATb M BbINOHATE XMMUYECKUI SKCMEPUMEHT (pasioXKeHne NepoKcnaa
BOAOPO/A B NPUCYTCTBMM KaTaiM3aTopa, onpeaesieHne cpeabl pacTBOPOB BELLECTB C MOMOLLbHO
YHMBEPCA/IbHOTO MHAMKATOPA, BAMAHME PA3/INYHbBIX GAKTOPOB Ha CKOPOCTb XMMMUYECKOM peaKLmm, peakumum
MOHHOIo 06MeHa, KauecTBeHHbIe pPeaKkLmMm Ha cynbdaT-, KapboHaT- 1 XI0PUL-aHUOHbI, Ha KATUOH AMMOHMSA,
pelleHMe 3KCNepuMeHTa/IbHbIX 3a4a4 o Temam «MeTanbi» M « HemeTannbi») B COOTBETCTBMM C NMPaBuIamm
TEXHWKKM Be3onacHOCTM Npu obpalleHun ¢ BelecTBaMmm 1 1abopaTopHbIM 060pyA0BaHWEM, MPEACTABAATDL



pe3yibTaTbl XMMMYECKOTo 3KCNepumeHTa B Gopme 3anmncy ypaBHeHU COOTBETCTBYIOLLMX PeaKLmii U
$opmynnpoBaTh BbIBOAbLI HA OCHOBE 3TUX PE3Y/bTaTOB.;

CPOPMMPOBAHHOCTb YMEHWI KPUTUYECKU aHAZIM3NPOBATb XMMUYECKYI0 MHDOPMALMIO, MOYyYaeMyto U3 PasHbIX
MCTOYHMKOB (CPeaCcTBa MacCOBOM KOMMYHUKALMK, UHTEPHET U Apyrux);

cpopMMpPOBaAHHOCTb YMEHUI cobtoAaTb NPaBuIa 3KONOrMYECKU LenecoobpasHoro noseseHms B 6biTy 1
TPYAOBOW AEATENbHOCTU B LLeNSAX COXPaHEHUA CBOEro 340P0BbA U OKPYXKatoLen NpUpoaHOMN cpeabl,
0CO3HaBaTb ONACHOCTb BO3AEMCTBUA Ha XKMBble OPraHM3Mbl ONpeaenéHHbIX BeLWwecTs, NOHMMan CMbICA
nokasatens MNAK, NoAcHATb Ha NpMMepax cNocobbl yMEHbLIEHUA U NPeaoTBPALLEHNA UX BPEAHOMO
BO3ENCTBMA Ha OPraHNU3M YesI0BEKa;

Aana o6yqa+ou.|,mxcn C OrpaHN4YeHHbIM BO3SMOXHOCTAMU 340P0OBbA: YMEeHNE NPUMEHATb 3HAHUA 06 OCHOBHbIX
AOCTYNHbIX MEeTO4aX NO3HAaHNA BELWECTB U XUMNYECKUX HBﬂEHMﬁ;

ANA cnenbix U cnaboBuaALLMX 06YYAIOLLMXCA: YMEHUE UCNOb30BaTb pesibePHO-TOUEYHYIO CUCTEMY
o0603HaueHuni J1. bpaiina gna 3annucm xummyeckmux dopmyn.



TEMATUYECKOE NJIAHMPOBAHUE

10 KNACC

Ne n/n | HaumeHoBaHWe pa3ae/ios U TEM NPOrpamMmbl

Konunyectso 4yacos

INeKTpoHHbIe (umdposble)

Beero KoHTponbHble | MpakTuyeckne | obpasosaTtesibHble pecypcbl
paboTbl paboTbl
Paspen 1. TeopeTuyeckme 0CHOBbI OPraHNYECKON XMMUK
11 MpeameT opraHNYeckoin xumun. Teopusa CTPOEHUA OPraHNYeCcKUxX 3 0 0 B
coeanHeHun A. M. bytneposa
UTtoro no pasgeny 3 --
Paspgen 2. Yrnesogopoabl
2.1 MNpeaenbHble yrneBoaopoabl — asKaHbl 2 0 0 --
2.2 HenpegenbHble yrneBoaopoabl: anKeHbl, aIkagMeHbl, aIKUHbI 6 0 1 --
2.3 ApomaTtnyeckue yrnesonopoapl 2 0 0 --
24 MpupoaHble UCTOYHWMKM YTNeBOAOPOAOB U UX NepepaboTka 3 1 0 -
UTtoro no pasgeny 13 --
Pazgen 3. Knucnopogacogep:kalume opraHn4eckue coeguHeHus
3.1 CnnpTbl. PeHon 3 0 0 --
3.2 Anbgernapl. KapboHoBble KMcNoTbl. CnoxHble adupbl 7 0 1 --
3.3 Yrnesoapl 3 2 0 --




UTtoro no pasgeny

13

Pasgen 4. AsoTcoaeprKalLime opraHM4Yeckne coeguHeHums

4.1 AMUHbBI. AMUHOKMCNOTbI. Benku 3 0 --
WToro no pasaeny 3 -

Paspen 5. BoicokomonekynsapHble coeanHeHus

51 Mnactmaccbl. Kayyyku. BonokHa 2 0 --
UTtoro no pasgeny 2 —

OBLLEE KOJIMYECTBO YACOB MO NMPOTPAMME 34 3 -




11 KNACC

KonnyectBo yacos

dneKTpOoHHbIe (umdpoBble)

Ne n/n | HaumeHoBaHWe pa3aesnos 1 Tem NPOrpamMmmbl oo KOHTPONbHbIE MpaKTHyeckie | o6pasosaTenbHble pecypehi
paboTbl paboTbl

Paspen 1. TeopeTuyeckme 0CHOBbI XMMUK

11 CtpoeHune aTomos. MNeproguyeckmnii 3akoH n MNeproguyeckan cuctema 3 0 0 B
Xumunyeckux anemenTos . N. MeHgeneesa

1.2 CtpoeHue BewecTsa. MHoroobpasme BewecTs 4 0 0 --

13 Xummnyeckue peaxkuum 6 1 1 --

UTtoro no pasgeny 13 0 0 --

Paspen 2. HeopraHuyecKkaa xmummsa

2.1 MeTannsl 6 0 1 -

2.2 HemeTtannbl 9 1 1 -

2.3 CBA3b HEOPraHNYECKMX N OPraHUYECKUX BELLLECTB 2 0 0 --

UTtoro no pasgeny 17 0 0 --

Pasgen 3. Xumusa v KU3Hb

3.1 XvMUA N KN3Hb 4 0 0 --

UTtoro no pasgpeny 4 --

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 34 2 3 -




MOYPOYHOE NJTAHUPOBAHUE

10 KJTACC
Konuyectso vacos
Jata 3neKTpOHHble undposbie
Ne n/n | Tema ypoka
Beero KoHTponbHble | pakTuyeckne | psyyeHun obpasosaTesibHble pecypcbl
paboTbl paboTbl

1 MpeameT opraHMYecKom XMmmmn, eé BO3HUKHOBEHME, pa3BUTHE U 1 0 0

3HayeHue
5 Teopua cTpoeHUs opraHUYecknx coeauHeHnin A. M. bytneposa, 1 0 0

eé OCHOBHble NONOXeHUA

MpeacraBneHne o KnaccudmKaumm opraHMYeCKUX BELLECTB.
3 HomeHKnaTypa (cMcTtematuyeckas) U TpMBMabHble Ha3BaHUA 1 0 0 -- --

OpraHMYecKuXx BeLLecTs
4 ANlKaHbl: COCTaB U CTPOEHME, TOMOIOTUYECKUI paj, 1 0 0 -- --
5 MeTaH 1 3TaH — npocTenlimne NpeacTaBUTENM aJIKaHOB 1 0 0 -- --
6 ANKeHbl: COCTaB U CTPOEHWE, CBOMCTBA 1 0 0 - -
7 3TUNEeH 1 NponuaeH — NpocTeiwmne NpeacTaBUTENN aIKEHOB 1 0 0 -- --
g MpakTnyeckan pabota Ne 1. «MosyyeHMe 3TUNEHA U U3YYEHME €ro 1 0 1

CBOMCTB»
9 AnkagueHsl. bytaanen-1,3 u metunbytaamnen-1,3. NonyyeHue 1 0 0

CUHTETUYECKOro KayyyKa 1 pe3uHbl
10 AJIKMHbI: COCTaB M 0COBEHHOCTU CTPOEHMSA, FOMOIOTUYECKUI pAL, 1 0 0

AueTuneH — npocTenwnii npeacTaBuTe b aIKUHOB




11

BbluncneHua no YPaBHEHUIO XUMUNYECKOM peakuunmn

12

ApeHbl: 6eH30 1 Toyon. TOKCMYHOCTbL apeHos

13

leHeTUYecKan CBA3b YI1eBOAOPOAOB, MPUHAANEKALLUX K
PasNUYHbIM Knaccam

14

MpupoaHbIe UCTOYHWUKWM YTNEeBOAOPOAOB: NPUPOAHbIV ra3 u
NnonyTHble HedTAHbIE ra3bl, HeGTb M NPOAYKTbI €€ NepepaboTKu

15

MpUpoaHbIe UCTOYHWUKM YINeBOA0POA0B: NPUPOAHbIN ras u
NnonyTHble HedTAHbIE rasbl, HeTb U NPOAYKTbI €€ nepepaboTku

16

KoHTposibHaa paboTa no pasaeny «YrnesoLopoabl»

17

MpeaenbHbie 04HOATOMHbIE CIMPTbI: METAHOJ U 3TaHOA.
BogopogHasn cBA3b

18

MHoOroatomHsble CNUPTbI: 3STUNEHTTINKO/Ib U TTNLLEPUH

19

deHon: CTPOEHNE MOIERY DI, ¢I/I3I/I"IeCKVIe N XuMn4yeckume
CBOWCTBa, npumeHeHmne

20

Anbaerngpl: dopmanbaerna U auetanbaerna. AueToH

21

OAHOOCHOBHbIE NpeaenbHble KAPOOHOBbIE KUCIOTbI: MypaBbUHas
N YKCyCHaA

22

MpakTnyeckana paboTta N2 2. «CBOMCTBA pacTBOpa YKCYCHOM
KMCNOTbI»

23

CTeapVIHOBaFI N o1enHoBaA KUCNOTbI, Kak NnpeactaBsuTenm BbiCLLINX
Kap6OHOBbIX Kncnort

24

MbIna Kak con BbICIMX KapbOHOBbLIX KUC/IOT, X MOtoLLLEe
aencrame




25 CnoxHble apuMpbl Kak NPoM3BOAHbIE KAPOOHOBbLIX KUCOT. 1
Maponuns cnoXKHbix adrpos

26 Mupbl: rnaponns, npuMeHeHme, BUonornyeckan posb *KUpoBs 1 -- --

57 Yrnesogbl: coCcTaB, Knaccudukauma. BarxkHellume npeacTaBUTenu: 1
rNoK03a, GPyKTO3a, caxaposa

28 Kpaxman 1 uenntonosa Kak npMpoaHbie NoAMmMepbI 1 -- --
KoHTposibHana paboTa no pasaeny «Kucnopoacoaepskame

29 opraHuyeckune coeamnHeHunn»/ Bcepoccuiickaa nposepoyHasn 1 -- --
paboTa

30 O6Lan xapaKTePUCTUKA a30TCOAEPHKALLMX OPraHNYECKUX 1
coeanHeHunin / Bcepoccuiickan nposepoyHan pabota

31 AMWHbBI: METUNAMUH U aHWU/IUH 1 - -
AMWHOKNCAOTLI Kak aMpOoTepHble OPraHUYECKME COeANHEHUSA, UX

32 6uonorvyeckoe 3HadeHue. MNentuabl. benKkn Kak NpupoaHble 1 -- --
BbICOKOMOIEKYIAPHbIE COeaNHEHUA

33 OCHOBHble NOHATUA XMMMU BbICOKOMONEKYIAPHbBIX COeANHEHUI 1 -- --

34 OCHOBHble MEeTOAbI CUHTE33A BbICOKOMONEKYAAPHbBIX COEANHEHUN. 1
MnacTtmaccbl, Kay4yKn, BONOKHA

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 --




11 KNACC

Konunyectso 4yacos
Oata SneKTpOHHble unbpoBble
Ne n/n | Tema ypoka
Beero KoHTponbHble | NpakTuueckne | nsyyeHusa obpa3oBaTesnibHble pecypchbl
paboTbl paboTbl
1 XMUYECKN sneMeHT. ATOM. INEeKTPOHHaA KOHPUrypaLmsa aTomos 1 0 0 -- --
Mepuoguyecknin 3aKoH u Nepunogmyeckas cuctema XMMUYECKMX
2 anemeHToB [1. . MeHAaeneesa, Ux CBA3b C COBPEMEHHOMN TeOpUeEN 1 0 0 -- --
CTPOEHMA aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKMX 3/1IEMEHTOB U UX
3 coegMHEHMM No rpynnam u nepmoaam. 3HayeHne nepnoamyeckoro 1 0 0
3aKOHa U cUCTeMbl XMMUYecKknx anemeHTos .M. MeHaeneesa B
pa3BUTUM HAYKK
4 CTpoeHue BelecTBa. XMMNYECKas CBA3b, €€ BUAbl; MeXaHU3MbI 1 0 0
06pa3oBaHUA KOBAIEHTHOM cBA3KU. BogopoaHas ces3b
c BaneHTHOCTb. dneKTpooTpuLaTenbHoCTb. CTeneHb OKUCNeHuUA. 1 0 0
BeluecTsa MONEKYIAPHOIrO U HEMOJIEKYIAPHOIO CTPOEHUA
6 MNMoHATME 0 AncnepcHbIX cuctemax. ICTUHHbIE U KoNNoUaHble 1 0 0
pacTeBopbl. MaccoBas A0NA BelecTBa B pacTBope
7 Knaccndumkauma n HomeHKNaTypa HEOPraHUYECKUX CoOeANHEHUI. 1 0 0
leHeTMyecKan CBA3b HEOPraHMYECKMX BeLLEeCTB, Pa3/INYHbIX KNAaccoB
Knaccudumkauma xmummnyeckux peakLmin B HEOPraHNYecKom u
8 OpPraHUYecKoM XMMUU. 3aKOH COXPaHEHMA MACCbl BELLECTB; 3aKOH 1 0 0 -- -
COXpaHeHUA 1 NpeBpaLLeHna SHePrum NP XMMUYECKUX peakumax
9 CKopocTb peakumn. Obpatumble peakLmn. Xumumyeckoe pasHosecre | 1 0 0 -- --




10

MpakTnyeckasa pabota N2 1. «BansHue pasnmyHbix GpakTOpoB Ha
CKOPOCTb XMMUYECKOM peakLmm»

11

dNeKTpoNUTUYECKan guccoumaums. MoHATUE 0 BOAOPOLHOM
nokasartene (pH) pacteopa. Peakuuu noHHoro obmeHa. r'maponus
OPraHNYeCcKMX U HEOPraHWYECKUX BELLEeCcTB

12

OKMCNNUTENbHO-BOCCTaHOBUTENbHbIE peakunu. [oHATHue (o]¢)
3/1EKTPO/IN3€E pacniaBoB 1 PacTBOpPOB conen

13

KoHTponbHas paboTa no pasgeny «TeopeTuyeckme 0CHOBbI XMMUN»

14

MeTannbl, x nonoxKeHue B Nepnoanyeckom cucteme XMMmMYECKUX
anemeHToB . N. MeHaeneeBa n 0cO6EHHOCTU CTPOEHUS aTOMOB.
Ob6wme Ppusnyeckme cBOMCTBA METAN/IOB

15

Cnnaebl MeTaNNOB. INEKTPOXMMUYECKUI PAL HaNPSKEeHUM
MeTannos

16

XMMMUECKME CBOWCTBA BaXKHEMLINX METaNN0B (HAaTPWUI, Kanun,
KaNbLUMIA, MarHui, afloMUHUIN) U UX COeAUHEHWNI

17

XMn4yeckune CBOICTBA XPOMa, Meam U UX COeANHEHUN

18

Xrmnyeckne cBomcTBa UMHKa, XXene3a n nx COGAVIHEHMI‘;I

19

MpakTuyeckana pabota Ne 2. "PelleHne 3KCcnepuMeHTabHbIX 3a4a4
no teme «Metannbi»"

20

HemeTtannbl, ux nonoxeHue B MNepnognyeckon cucteme XMmmYecKknx
anemeHToB [. N. MeHaeneeBa 1 0COBEHHOCTU CTPOEHUA aTOMOB

21

dusnyeckne cBOMCTBa HEMETANNOB. ANOTPONMUA HEMETANNOB (Ha
npumepe Kncnopoaa, cepsl, docdopa u yrnepoaa)




22 XMMn4Yeckune CBOICTBA raJIoreHOB, CEPbI U UX COEANHEHUNN 1 - -
23 Xvmunyeckue ceolicTBa a3oTa, pocdopa 1 UX coeanHEHUN 1 -- --
24 XMMMYeCKne CBOMCTBA Yr/1epoaa, KPEMHUA U UX COeANHEHW 1 -- -
25 MpuMeHeHMEe BaXKHENLLMX HEMETA/INI0B U UX COeAUHEHUI 1 -- --
06061eHMe N cuctemaTmsaumnsa 3HaHMN No Teme «HemeTannbl».
26 BbluMcneHMNs NO YpaBHEHUAM XMMUUYECKUX PEaKLMI U 1 -- --
TePMOXMMUYECKME PACUETDI
57 MpaKkTnyeckas pabota Neo 3. «PelueHMe aKCNepnMMeHTaNbHbIX 3a4ay4 1
no Teme "Hemetannol"»
28 KoHTposibHaa paboTa no Temam «MeTannbl» u «Hemetannbi» 1 -- -
29 HeopraHuyeckme n opraHmMyeckue KMcioTbl. HeopraHuyeckue m 1
OopraHnyeckne OCHOBaHMUA
30 AmdoTepHble HeEOpPraHUYecKMe N OpraHUYecKMe CoeAnNHEHUA. 1
leHeTMyecKan cBA3b HEOPraHMYECKUX N OPraHNYECKUX BELLLeCTB
31 Ponb xuMmnn B obecneveHmnn sKONOrMYECKOM, IHEPreTUYECKON U 1
nuuieson 6e30nacHoOCTH, Pa3BUTUMN MeANLMUHbI
32 MpeacTtaBneHnsa 06 06LWMX HayYHbIX MPUHLMMAAX NPOMbILAEHHOTO 1
NOJlYYEHMA BaXKHEMLLMX BELLECTB
33 Yenosek B mmpe BeLLeCTB U MaTepuanos 1 -- --
34 Xnmua 1 340poBbe YenoBeKa 1 -- --
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34 --




NPOBEPAEMbIE TPEFOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OEPA30BATE/IbHOM MPOTPAMMBbI

10 KNACC

Kog
npoBepsemMoro
pesynbTaTta

MpoBepsemble NpegMeTHble pPe3ynbTaTbl 0OCBOEHWUA OCHOBHOM 06pa3oBaTe/IbHOM
nporpammsl cpeaHero obuwero o6pasoBaHus

1

TeopeTunyeckne oCHOBbI OpFaHVILIeCKOI‘;I XUMnn

1.1

ChopmMMpOBaHHOCTbL NPeACcTaBAEHUA O XMMUYECKOMN COCTaBAAIOLLLEN ecTeCcTBeHHOHayYHOM
KapTUHbI MMUpPa, POJIU XMMUM B NO3HAHUWN ABIEHUIA NPUPOAbI, B POPMUPOBAHUM MbiLLLIEHUA
N KYNIbTYPbl IMYHOCTU, €€ GYHKLMOHANbHOW rPpamMoTHOCTM, HeobX04MMOW AN pelleHus
MPaKTUYECKMX 3a4a4 M 3KOI0rMYeckm 060CHOBaHHOMO OTHOLLIEHUSA K CBOEMY 30P0BbIO U
npupoaHon cpeae

1.2

Bna,a,eHme CUCTEMOM XUMUYECKUX 3HaHVIl7I, KOTOpaA BK/AKOYaeT: oCHOoBOMNOararowme noHATUA
(monekyna, BaneHTHOCTb, 3/1eKTPOOTPULLATENbHOCTb, CTENEHb OKUC/IEHUA, XMMUYECKas
CBA3b, MOJIb, MOIAPHAN Macca, MONAPHbIA 06BEM, yrnepoaHblli ckeneT, GyHKLMOoHaAbHan
rpynna, paaukan, U3oMepusa, N30Mepbl, FOMOJIOTMYECKUIA pAg, FOMONOTK, YIAEBOLOPOALI,
KMCNOPOA- U a30TCoAepKalme coeanHeHns, BUONOrMYECcKM aKTUBHbIE BELLLeCTBa
(yrnesopapbl, Xupbl, 6e1KM), MOHOMEP, NOAUMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/IAPHbIE
coeguHeHun); TeOpUM M 3aKOHbI (TEOPUA XMMNYECKOTo CTPOEHUS OPraHNYeCKUX BELLEeCTB
A.M. ByTnepoBa), 3aKOHOMEPHOCTM, CUMBOJIMYECKUI A3bIK XUMUM, PaKToNOrMYECKHE
CBeAeHMA 0 CBOMCTBaX, COCTaBe, NOJIy4eHMM 1 6e30MacHOM MCMOJIb30BaHUKN BaXKHENLWMX
HeopraHMYEeCKUX U OPraHNYECKMX BELLLECTB B ObITy M NPaKTUYECKOM AesATe/IbHOCTM YesloBeKa

1.3

ChopmMpPOBaHHOCTb YMEHUI BbIABAATb XapaKTepPHbIe MPU3HAKM NOHATUIA, YCTaHABAMBATb UX
B3aMMOCBS3b, MCMO/Ib30BATb COOTBETCTBYHOLLME NMOHATUA NPU ONMUCAHUM COCTABa, CTPOEHUS
W NpeBpaLLEHNN OpraHUYECKUX COeaUHEHUN

14

chOpMMPOBAHHOCTb YMEHUIA UCMO/Ib30BAaTb XMMNYECKYIO CUMBOJIMKY A1 COCTaBAEHUA
MOIEKYNAPHbBIX U CTPYKTYPHbIX (pa3BEPHYTOM, COKpaLLEHHON) GOPMYN OpraHUYECcKUX
BELLLECTB U YPaBHEHUN XUMUUYECKUX PEaKLMIA, U3roTaBiMBaTb MOAENN MONEKY
OpraHUYecKuMx BeLLecTs AN UANKCTPaLMU X XMMWUYECKOTo M MPOCTPaHCTBEHHOIo CTPOEHUSA

1.5

ChopMMPOBAHHOCTb YMEHWIA YCTaHABAMBATL MPUHAANEHKHOCTb U3YUYEHHbIX OPraHNUYeCcKmX
BELLLECTB MO UX COCTaBY M CTPOEHWUIO K onpesesiéHHOMY Knaccy (rpynne) coeanHeHui
(yrneBozopoapl, KUCIOPOA, M a30TCOAERKALLME COEANHEHUSA, BbICOKOMOEKYIAPHbIE
coeaMHeHMA), AaBaTb UM Ha3BaHMA NO cUcTeMaTnyeckoi HomeHKknatype (IUPAC)

1.5

ChopMMPOBAHHOCTb YMEHMA ONpPeaensTb BUAbl XMMUYECKOW CBA3U B OPraHUYecKmnx
coeanHeHUAX (oAMHapHbIE N KpaTHble)

1.6

ChopMMpPOBAHHOCTb YMEHUSA NPUMEHATb: NOIOKEHUS TEOPUN CTPOEHNA OPraHUYECKUX
BewectB A.M. byTnepoBa gn1a 06bACHEHMA 3aBUCMMOCTU CBOMCTB BELLECTB OT UX COCTaBa U
CTPOEHMA; 3aKOH COXPaHEHMA MACCbl BELLECTB

Yrnesogopogbl. Kucnopoaconepalime 1 a3oTcoaeprKallime opraHMyeckme coeauHeHus.
BbICOKOMOJIEKYNSIPHbIE COeAMHEHUS

2.1

ChopMMpPOBaHHOCTb YMEHUI MPUBOAUTL TPUBUANbHbIE HA3BaHWNA OTAE/NbHbIX OPraHNYecKnx
BELLECTB (3TUAEH, NPONUAEH, aUeTUAEH, STUNEHTINKOb, FnLEPUH, deHon, dopmanbaerva,
auetanbgerna, MypaBbuHaa KUCAOTa, YKCYCHan KMCN0Ta, ONenHOBas KMCA0Ta, CTeapuHoBas

KUCOTa, FNI0K03a, pPyKTO3a, Kpaxmar, Lennono3a, rmnumnH)




2.2

ChopmMpoBaHHOCTb YMEHUIN XapaKTepn3oBaTb COCTaB, CTpoeHue, Gusmnyeckune u
XMMUYECKNE CBOMCTBA TUMMNYHbIX NPeACTaBUTENEN PA3/INYHBIX KNACCOB OPraHUYECKMX
BelllecTB (MeTaH, 3TaH, 3TUAEH, NPONueH, aueTuneH, bytagmen-1,3, metnnbytagmen-1,3,
6€eH30/1, MeTaHO/1, 3TaHO, STUNEHTINKO/b, FNLEPUH, GeHoN, aueTanbaerns, MypaBbMHas 1
YKCYCHan KMCNOTbI, I1H0KO3a, Kpaxmas, Lennto103a, aMMHOYKCYCHan KMCaoTa)

2.3

CHopMMUPOBAHHOCTb YMEHMA UATIOCTPUPOBATb TEHETUYECKYHO CBA3b MEXKAY TUNUUYHbIMMU
npeacTaBuMTeNAMM Pa3INYHbIX KNAacCOB OPraHUUYECKUX BELLeCTB ypaBHEHUAMM
COOTBETCTBYHOLLUX XMMUYECKUX PEAKLMI C UCMO/Ib30BAaHNEM CTPYKTYPHBIX GOpmMy

2.4

ChopMUPOBAHHOCTb YMEHMA XapaKTepPU30BaTb UCTOYHUKM YIIEBOAOPOLHOTO Chipbs (HEDTb,
NPUPOAHBIN ras, yrosb), cnocobbl nx nepepaboTKM U NPaKTUYECKOe NPUMEHEHUE NPOAYKTOB
nepepaboTku

XUMUA U KU3Hb. PacyéTnl

3.1

ChopMMPOBAHHOCTb YMEHWIA BNAAETb CUCTEMOMN 3HAHUN 06 OCHOBHBIX METOAAX Hay4YHOro
NO3HAHWA, UCMONb3YEMbIX B XMMUUN NPU U3YHEHMUM BELLLECTB U XMMMUUYECKUX ABAEHUI
(HabntogeHve, usmepeHne, IKCNEPUMEHT, MOLE/IMPOBAHME), UCNONb30BaTb CUCTEMHbIE
XMMMYECKMNE 3HAHUA ONA NPUHATUA PELUEHMI B KOHKPETHBIX YKM3HEHHbIX CUTYaUMAX,
CBA3aHHbIX C BELLECTBAMM M UX MPUMEHEHUEM

3.2

CdopMUpPOBAHHOCTb YMEHMI cobatoaaTb NpaBmaa NOAb30BAHMA XMMUYECKOM NOCya0M 1
nabopatopHbiM 060pyLoBaHMEM, a TaKXKe NpaBuia 0bpaLleHma ¢ BELLECTBAMU B
COOTBETCTBUM C UHCTPYKLMAMM MO BbINOJHEHWUIO N1aBOPATOPHbLIX XMMUYECKMX OMbITOB

3.3

ChopMMPOBAHHOCTb YMEHWUI NNAHUPOBATb M BbINOJHATL XMMUYECKUI SKCMEPUMEHT
(NpeBpaLLEHMA OPraHUYECKMX BELLECTB MPU HarpeBaHUM, NOAyYeHUeE 3TUNEHA U U3yYeHUne
€ro CBOMCTB, KaYeCTBEHHbIE PeaKkLUn OpraHNYecKmx BeLLecTs, AeHaTypauna 6enkos npu
HarpeBaHMM, LBETHbIE peakunn 6esKoB) B COOTBETCTBUM C MPaBUIAMMU TEXHUKMU
6e3onacHOCTN Npu 0bpalLeHnm ¢ BelecTBamm M nabopaTopHbiM 060pya0BaHNEM;
NpeACTaBAATb Pe3ybTaTbl XMMMYECKOTO SKCNepMMeHTa B popme 3anmcu ypaBHEHU
COOTBETCTBYHOLLMX peakumnit n GopmMyanpoBaTh BbIBOAbLI Ha OCHOBE 3TUX PE3y/IbTaToB

3.4

ChopMMPOBAHHOCTb YMEHWIA NPOBOAUTL BbIMMCNEHMA NO XMMUYECKUM YPaBHEHUAM (Macchl,
06bEMa, KOMYECTBA MCXOAHOMO BeLecTBa UAM NPOAYKTa Peakumm no N3BeCTHbIM Macce,
06BbEMY, KO/IMYECTBY OLHOIO M3 UCXOAHbIX BELWECTB WU NPOAYKTOB peakumnm)

3.5

ChopMUPOBAHHOCTb YMEHUIN KPUTUYECKN aHAIM3MPOBATb XMMMUYECKYIO MHbOPpMaLUIO,
NMo/sly4aemyto U3 pasHbIX UCTOYHMKOB (cpeacTBa maccoBon MHPopMaLmun, ceTb MHTEPHET U
Apyrvie)

3.6

ChopmMMpPOBaHHOCTb YMEHUI cobAt0AaTb NPaBMIA IKONOTMYECKU LenecoobpasHoro
noseaeHuA B ObITy U TPYL0BON AEATENBLHOCTU B LLEIAX COXPAHEHUA CBOErO 340P0BbA U
OKpYy)KatoLwen NPUPoOAHON cpeapbl, 0CO3HABaTb ONACHOCTb BO34ENCTBUA HA XKUBblE
OopraHu3mbl onpeaenéHHbIX OpraHMYeCcKMX BeLLecTs, MOHUManA cMbiCa Nokasatena MNAK
(NnpepenbHO AONYCTUMOMN KOHLLEHTPALMK), MOACHATL Ha NpUMepax cnocobbl YMeHbLIEHNA U
npeaoTBpaLLEHNA UX BPeHOro BO34EMNCTBMA Ha OPraHM3M YesioBekKa




11 KNACC

Kog
nposepaemoro
pe3synbTaTta

MpoBepsemble NpegMeTHble pPe3ybTaTbl 0OCBOEHWUA OCHOBHOM 06pa3oBaTe/IbHOM
nporpammsl cpeaHero obuwero o6pasoBaHus

1

TeopeTnyeckne oCHOBbI XMMUU

11

BnageHne cuctemomn XMMUYECKNX 3HaHMIA, KOTopanA BK/OYaeT: OCHOBOMOAaratowme NoHATUA
(xMMUecKunit anemeHT, aToM, 31EKTPOHHasA 060104YKa aTOMa, S-, p-, d-3/1eKTPOHHbIE
opbuUTanmn aToMOB, MOH, MOJIEKYNA, Ba/IEHTHOCTb, 3/IeKTPOOTPULLATENIbHOCTb, CTeNeHb
OKUCNEHUA, XMMNYECKanA CBA3b, MOJIb, MOIAPHAA Macca, MONSAPHbIN 06BEM,
KpUCTananyeckan pewéTka, TUMbl XMMUYECKMX peaKkLnin (OKUCAUTENIbHO-
BOCCTAaHOBUTE/bHbIE, 3K30- N SHAOTEPMUYECKUNE, peakunn MoHHoro obmeHa), pactsop,
9/1EKTPO/INTbI, HE3NNEKTPO/IUTbI, SNNEKTPOSIUTUYECKaA ANUCCoUMNaLLnA, OKUCIUTEND,
BOCCTaHOBUTE/Ib, CKOPOCTb XMMMNYECKOW peaKLmu, XMMMYECKoe PaBHOBECKE); TEOPUN U
3aKOHbI (TeopuA 3NEKTPOAUTMYECKON anccoumaumnn, Nepnoaudecknin 3akoH 4.U.
MeHaeneeBa, 3aKOH COXPaHEHWA MacCCbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK XUMUM,
dbaKToNOrnMyeckme ceesleH1s o CBOMCTBAX, COCTaBe, NoydyeHun U 6esonacHom
NCMNONb30BaHNN BaXKHENLINX HEOPraHUYECKUX BELLECTB B BbITy U MPaKTUYECKOoM
OeATeNIbHOCTU YenloBeKa

1.2

ChopmMMpPOBaHHOCTb YMEHWI BbIABAATb XapaKTePHbIE MPU3HAKM U B3aMMOCBA3b M3YUYEHHbIX
NOHATUI, MPUMEHATb COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUUN CTPOEHUA U CBOMCTB
HeopraHMYeCcKMX BELWECTB U UX NPEBPALLEHUIA; BbISBAATb B3aMMOCBA3b XMMMUYECKMX 3HAHWUI
C MOHATUAMM U NPEeLCTaBAEHUAMMN APYTUX eCTECTBEHHOHAYYHbIX NPeaAMETOB

1.3

BnageHne 0CHOBHbIMW METOAaMM Hay4YHOrO MO3HAHMA BELLLECTB M XMMUYECKUX ABNEHUIA
(HabnoaeHue, U3MepeHne, SKCNepUMeHT, MoAeNnpoBaHue)

1.4

ChopmMpoBaHHOCTb YMEHUIN ONPeaensaTb BaJIEHTHOCTb U CTENEHb OKUCNEHUA XMMUYECKUX
3N1EeMEHTOB B COeAMHEHUAX PA3/IMYHOrO COCTaBa, BUA XMMUYECKOW CBA3M (KOBasieHTHas,
WOHHas, MeTasiIMYyecKas, BOLOPOAHAsA) B COeAMHEHUSAX, TUM KPUCTA/IUYECKON PELIETKU
KOHKPETHOro BeLecTBa (aToOMHas, MONEKYyNsSpPHAsA, NOHHAsA, MeTalinyeckan)

1.5

ChopMMPOBaAHHOCTb YMEHWIA ONPEeaenaTb XapaKTep cpebl B BOAHbIX pacTBOpax
HeopraHMYecKMx coeguHeHnn

1.6

ChopMMPOBAHHOCTb YMEHMA KNaccudULMPOBaTb XMMUYECKME PEAKLMMN NO Pa3UYHbIM
npM3HaKam (41CNy M COCTaBY pearMpyloLLmMX BELLLECTB, TENI0BOMY 3GPEKTY peakumu,
N3MEHEHMIO CTEMEHEN OKUCIEHUA SN1eMEHTOB, 06PaTUMOCTU peaKLLMn, y4acTuio
KaTasmsartopa)

1.7

ChopMMPOBAHHOCTb YMEHWIA COCTaBATL YPAaBHEHUS peaKLMii PasIMYHbIX TUMOB, MNOJIHbIE U
COKpaLéHHble YpaBHEHUA peaKLmMit MOHHOTO 06MeHa, y4nTbIBas YCA0BUA, NPU KOTOPbIX 3TH
peakumm nayT Ao KoHua

1.8

ChopMMPOBAHHOCTb YMEHWIA NPOBOAUTL PeakLnn, NOATBEPKAAIOLME KAaYECTBEHHbIN
COCTaB Pas/INYHbIX HEOPraHNYECKMX BELLECTB, Pacno3HaBaTb ONbITHbIM NMYTEM UOHbI,
NPUCYTCTBYIOLLME B BOAHbIX PacTBOPax HEOPraHNYECKMX BELLEeCTB

1.9

Cd)OpMMpOBaHHOCTb yMeHMVI PacKpbiBaTb CYLWWHOCTb OKUCTUTE/IbHO-BOCCTAHOBUTE/IbHbIX
peaKu,mﬁ nocpeacTBom COCTaB/1€HNA S/IEKTPOHHOIO 6anaHca aTnx peaKu,Mﬁ

1.10

ChopMMPOBAHHOCTb YMEHWI 06 BACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOM peaKkLmm oT




pPa3/INYHbIX GaKTOpPOB

1.11

ChOopMUPOBAHHOCTb YMEHMUIN OOBACHATL XapaKTeEP CMELLEHUS XMMUYECKOro paBHOBECUS B
33aBMCMMOCTM OT BHeLWHero Bo3aenctems (npuHumn fle WaTtenbe)

Ob6Lan n HeopraHNUYeckaa XMMus

2.1

ChopMUPOBAHHOCTb YMEHMUI PacKpbIBaTb cmbica Mepunoanyeckoro 3akoHa .M.
MeHaeneesa M 4E€MOHCTPUPOBATbL €r0 CUCTEMATU3UPYIOLLYIO, 06 BACHUTENBHYIO U
NPOrHOCTMYECKYIO PYHKLUMMU

2.2

CdopMUPOBAHHOCTb YMEHUI XapaKTepmn3oBaTb 3N1EKTPOHHOE CTPOEHME aTOMOB XMMNYECKUX
anemeHTOoB 1-4 nepmnoaos MNeproamyeckon cucTeMbl XMMUYECKUX 3iemeHTos .U.
MeHaeneeBa, MCNONb3YA NOHATUA «S-, P-, d-3/IEKTPOHHbIE OPOUTANU», KIHEPreTUYECKUNE
YPOBHUY», 06BACHATb 3aKOHOMEPHOCTN U3MEHEHUA CBOMCTB XMMUYECKUX INIEMEHTOB U UX
coeiIMHEeHM No nepuoaam u rpynnam Mepnoanyeckom CUCTEMbI XMMUYECKUX 3/IEMEHTOB
O.U. MeHgeneesa

2.3

ChopmmMpoBaHHOCTb YMEHUIN XapaKTepn3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKME CBOMCTBA
HeopraHWYeCKUX BeLecTB Pas/InyHbIX K1accoB, MOATBEPIKAATb CYLLECTBOBaHME
reHeTUYECKOM CBA3WN MeXKAY HEOPraHMYECKMMM BELL,ECTBAMM C MOMOLLLbIO YPaBHEHUIA
COOTBETCTBYIOLMX XMMUYECKUX PeaKL i

2.4

ChopMMPOBAHHOCTb YMEHWIA YCTaHABNMBATL MPUHAL/IEKHOCTb HEOPraHNYECKMX BELLECTB No
MX COCTaBY K onpeaenéHHomy Kaaccy (rpynne) coeguHeHuUI (NpocTble BelecTsa — MeTan/bl
N HEMETaN/bl, OKCMAbI, OCHOBAHMA, KNCNOTbl, aMbOTepPHbIE FTMAPOKCUAbI, CONN)

2.5

ChopMMpPOBaHHOCTb YMEHUIT UCMO/b30BaTh XMMUYECKYH CUMBOJIMKY A1 COCTaBAEHUA
dbopMy BeLLecTB U YPaBHEHNIN XMMUYECKUX peaKkLMid, CUCTEMATUUYECKYI0 HOMEHKNATYPY
(IUPAC) n TpuBManbHble Ha3BaHWA OTAE/bHbIX HEOPraHMYeCKUX BELWECTB (yrapHblii ras,
YFIEKUCAIbIN a3, aMMMaK, rawéHan U3BecTb, HerawéHas u3BecTb, NUTbEeBas coAa, MUPUT U

Apyrue)

2.6

ChopMMPOBaHHOCTb YMEHWIA XapaKTepn30BaTh (ONMCbIBaThb) 0bLimMe XMMUYECKME CBOMCTBA
HeopraHMYeCcKMX BeLEeCcTB Pas/IMYHbIX KN1acCcoB, NOATBEPKAaTh CyLLeCTBOBaHME
reHEeTMYECKOMN CBA3UN MEXAY HEOPraHNYECKMMM BELLECTBAMM C MOMOLLLbIO YPaBHEHN
COOTBETCTBYHOLLMX XMMUYECKMX PeaKkLmnit

2.7

ChopMMPOBAHHOCTb YMEHWIA MIaHMPOBATL M BbINONHATE XMMUYECKNI SKCNEPUMEHT
(pa3noxeHune nepokcnaa BoAOPOAa B NPUCYTCTBUM KaTanumsaTopa, onpeaeneHue cpeabl
PacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCabHOIO MHAMKATOPA, BAUAHMUE Pas/IMYHbIX
$aKTOPOB Ha CKOPOCTb XMMUYECKOW peakL M, peakummn MoHHOro obmeHa, KauyecTBeHHble
peakuuu Ha cynbdat-, KapboHaT- 1 XN0PUA-aHNOHbI, Ha KaTUOH aMMOHMA, peLleHmne
3KCMepUMEHTasIbHbIX 33434 No Temam «MeTanbi» u «HemeTan/ibl») B COOTBETCTBUM C
npaBMNammu TeXHUKN 6e30MacHOCTM Npu 0bpaLleHnU ¢ BelecTsammn U 1abopaTopHbIM
obopyaoBaHuem; NpeacTaBaATb pesyibTaTbl XMMUYECKOrOo IKCNepmumeHTa B popme 3anucu
YPaBHEHWI COOTBETCTBYHIOLLMX peakumii u GopMynnpoBaTb BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaTos

2.8

ChopMMnpPOBaAHHOCTb YMeHUIA cobatogaTb Npasuaa NOb30BaHNA XMMUYECKOW NOCYA0M U
nabopatopHbIM 060pyA0BaHMEM, a TaK:Ke NpaBMaa 0bpaLLeHNn C BELLeCTBaMU B
COOTBETCTBUMN C MHCTPYKLMAMM MO BbINOJHEHWIO 1aBOPaTOPHbIX XMMMUYECKMX OMNbITOB

2.9

ChopMMPOBAHHOCTb YMEHWIA XapaKTepMU30BaTb XMMMUYECKNE MPOLLECCHI, eXKallme B OCHOBe
MPOMbILLIEHHOTO NOJIYYEHUsI CEPHOM KMCNOTbI, aMMMaKa, a TaKKe CPOPMMPOBAHHOCTb




npeacTaBAeHn 06 0BLMX HAYYHbIX MPUHLMNAX U SKONOTMYECKUX NPOoBaeMax XMMNYECKOTO

npon3soacTea

XUMUA U KU3Hb. PacyéTsl

3.1

ChopMMPOBaHHOCTb NPEACTaBAEHMI O XMMUYECKOMN COCTaBAAIOLLEN eCTeCTBEHHOHAYYHOM

KapTUHblI MUpa, POanN XMMUKN B NO3HAHUN ABNIEHNI npupoaobl, B d)OpMMpOBaHVIM MbllNneHNA

N KyNbTypbl IMYHOCTU, €€ GYHKLMOHANbHOW FPAaMOTHOCTHN, HEOOXOAMMOW ANA peLleHmnA
NPaKTUYECKMX 33434 M 9KONOrMYeCKM 060CHOBAHHOMO OTHOLLIEHUSA K CBOEMY 340P0BbIO U
NpUpoaHoOW cpese

3.2

CHopMMPOBAHHOCTb YMEHUIA KPUTUYECKM aHANIM3MPOBATb XMMMUYECKYI0 MHPOpMaumio,

noJly4yaemyto U3 pasHbIX MCTOYHMKOB (CpeaCcTBa MAacCOBOM KOMMYHUKALNUK, ceTb MHTEPHET U

apyrue)

3.3

ChopMUpPOBAHHOCTb YMEHMUIN cobatoAaTh NpaBmaa SKOOTMYECKU LenecoobpasHoro
noseaeHuA B bbITy U TPYA0BOWN AEATENLHOCTU B LLE/IAX COXPAHEHWUA CBOEro 340P0BbA U
OKpYKatoLer npMpoaHon cpeabl

3.4

Oco3HaBaTb ONACHOCTb BO3AEMCTBMA Ha *KMBblE OPraHNU3Mbl ONpeaeEHHbIX BELLECTB,
NOHWMaA cMblcn nokasatens MNAK, noscHATb Ha NpMmepax cnocobbl yMeHbLUEHMUA U
npeaoTBpaLLEHMA UX BPEAHOrO BO3AENCTBMA HA OPraHU3M Ye/0BEKa

3.5

ChopMMPOBAHHOCTb YMEHWIA NPOBOAUTL BbIYMCIEHUA C UCMO/Ib30BAHMEM MOHATUSA
«MaCcoBan A0NA BEWECTBA B pacTBOPE», 06 bEMHbIX OTHOLIEHWUI ra3oB NPU XMMUUYECKUNX
peakumaAx, Mmacchl BeLLecTBa MM 06bEMa rasos No U3BECTHOMY KOJ/IMYECTBY BELLECTBA,
mMacce v o6bEMY OAHOIO M3 YYaCTBYHOLMX B PEAKLMW BELEeCTB, TenaoBoro adpdekTa
peaKumMm Ha OCHOBE 3aKOHOB COXPaHEHMA MacChl BELLLECTB, MPEBPaLLEHMA U COXPaHEHUA
3Heprun




MPOBEPAEMBbIE 9TIEMEHTbI COOEPXKAHNA

10 KNACC

Kog

MpoBepsemblit 3N1eMEHT COAEPKAHUA

1

TeopeTnyeckme 0OCHOBbI OPraHMYECKON XUMUU

11

MpeameT OpraHMYEeCcKom XMMMU: e€ BO3SHUKHOBEHWE, Pa3BUTUE N 3HAYEHME B NOJYHEHUN HOBbIX
BELLLECTB M MaTepunano.. Teopus CTPOEHUSA OpraHnYecKkmx coeanHenunii A.M. bytneposa, eé
OCHOBHbI€E MOJIOKEHUA

1.2

CTpYKTYpHble GopMy/bl OpraHNMYecKmx BelecTs. fomonorus, nsomepusa. Xmmmuyeckas cessb B
OpraHMYeCcKNX CoegMHEHUAX — OAMHAPHbIE U KpaTHble cBA3K. MpeactasaeHme o KnaccuduKkaumm
OpraHWYecKUxX BeLLecTB

1.3

HomeHKnaTypa opraHMYecKkuUx cCoeiIMHEHNI (cucTemaTuyeckas) U TpuBManbHble Ha3BaHUA
Ba)KHEMLUX NpeacTaBUTENeN KNacCoB OPraHNYecKuX BeLLecTs

Yrnesogopoabl

2.1

ANKaHbl: COCTaB U CTPOEHWNE, TOMOIOTUYECKMI pAag. MeTaH 1 3TaH — NpocTelwne npeacTaBuTenmu
aNKaHoB: GU3MYECKME U XMMUYECKME CBOMCTBA (peaKLMM 3aMeLLLEHMA U TOPEHUS), HAXOXKAEHWNE B
npupoge, Noay4yeHne U NnpumeHeHue

2.2

ANKeHbI: COCTaB M CTPOEHME, TOMOJIOTMYECKUI pAS,. ITUAEH U NPONUAEH — NpoCTeilume
npeAcTaBUTeNN aNIKEHOB: GU3NYECKME U XMMUYECKME CBOMCTBA (peakuumn ruapmupoBaHms,
rajloreHMpPOBAHMA, FTMAPATALUN, OKUCIEHUA U NOJUMEPU3ALNN), MONYYEHUE U NPUMEHEHME

2.3

AnKkagueHbl: byTagmen-1,3 n metunbytaguen-1,3: ctpoeHune, BaxKHeNLWME XMMNYECKMEe CBOMCTBA
(peakuus nonumepmsaumm). NonydyeHMe CUHTETUUYECKOTO KayuyKa U Pe3nHbl

2.4

A/IKMHbI: COCTaB M 0COBEHHOCTU CTPOEHUS, FOMONOTMYECKUIA PAL,. ALETUNEH — NPOCTENLLMIA
npeacraBuTe/lb aIKMHOB: COCTaB, CTPOEHME, GU3MYECKME U XMMUYECKME CBOMCTBA (peakumm
rMAPVUPOBAHMSA, raIOreHUPOBAHMSA, TMAPATaLUMK, TOPEHUA), MONyYeHNE U NPUMEHEHUE

2.5

ApeHbl. beH3on: cocTas, CTpoeHMe, PU3MYECKME U XMMUYECKME CBOMCTBA (peakumnm
rasioreHMpPoBaHMA U HUTPOBAHWA), NOJyYeHNe U NpUMeHeHKe. ToNYOo: COCTaB, CTPOEHWE,
dU3nYECKME N XMMMYECKME CBOCTBA (peaKkuumn ranoreHMpoBaHna U HUTPOBaHKA), MOAYUYEHME U
npvmeHeHune. TOKCMYHOCTb apeHoB. FeHeTnYecKas CBA3b Mexay Yr1esoa0poaamu,
NPUMHAANEKALWMMU K PA3/IMYHbIM KNaccam

2.6

MpupoaHbIe UCTOUYHWUKK YINeBOA0POA0B. MNpUPoAHbIY ras u NonyTHble HedTAHbIe rasbl. HedTb U
eé npoucxoxaeHue. Cnocobbl nepepaboTkn HedTUN: NeperoHKa, KPEKUHT (TepMUYECKUi,
KaTa/IMTUYECKUIA), Nnposn3. MpoayKTbl NnepepaboTkn HedTH, UX NPUMEHEHME B MPOMbILLIIEHHOCTU
1 B 6bITY. KaMeHHbIW yroab 1 NPOAYKTbI ero nepepaboTku

chnopo,qco,qep»(au.l,we opraHun4yeckme coeanHeHuA

3.1

MpeaenbHble 04HOATOMHbIE CNUPTbI. MeTaHON M 3TaHOA: CTPOEHUE, GUINYECKUE U XUMUYECKUNE
CBOICTBA (peakunmn ¢ akTUBHbIMM METaNNaMMK, FaIOFreHOBOAOPOLAMM, FOPEHUE), NPUMEHEHWE.
BogopogHble CBA3N MeXKAY MOJIEKYNaMKn CNUPTOB. [leiMcTBMe MeTaHoNa W 3TaHO/1a Ha OPraHn3m
Yyenoseka. MHOroaTomHble CAMPTbI. ITUAEHTINKOb U TINLEPUH: CTPOEHMUE, GU3NYECKUE U
XMMWYECKME CBOMCTBA (B3aMMOAENCTBUE CO LLENOYHBIMM METANNAMM, KaYeCTBEHHAsA peakLma Ha
MHOroaToMHble CNUPTbI). [leCTBME Ha OpraHn3m YenoBekKa. NpumeHeHue raMuepuHa u
3TUNEHTANKONA




3.2

deHon: cTpoeHne MoneKy/bl, PU3NUYECKME U XMMUUYECKME CBONCTBA. TOKCMYHOCTb PpeHona.
MpumeHeHne peHoNa

3.3

Anbpernapbl U KeToHbl. Popmanbaerng, aueTanbaerns: ctpoeHune, GUsnYeckne n XMMmnyeckmne
CBOICTBA (pPeaKkuMmn OKUC/IEHUS N BOCCTAHOB/IEHMSA, KAYeCTBEHHbIE PeaKLuum), NosydeHme u
npumeHeHue

3.4

OAHOOCHOBHbIE NpeaenbHble KapboHOBbIE KUCNOTbl. MypaBbMHAA U YKCYCHAA KUCAOTbI:
cTpoeHue, dusmMYecKme 1 XMMMYecKme CBOMCTBa (CBOIMCTBa, 0bLimne ANs Knacca KUCNOT, peakums
aTepudmrKaumun), nonyyeHune n npumeHeHme. CtTeapMHOBas U 0ONENHOBAA KUCNOTbI Kak
NnpeAcTaBUTENN BbICLLIMX KAPBOHOBBIX KUCAOT. Mblfla Kak CON BbICLLUMX KapBOHOBbIX KUC/OT, UX
Molollee aencTaune

3.5

CnoxkHble 3pupbl Kak NPOU3BOAHbIE KAPOOHOBbIX KUCNOT. MMAP0IN3 CNOMKHbIX 3GMPOB. HKupsl.
Maponns KkmMpos. NMpumMeHeHMe KNpoB. bruonornyeckas ponb *KMPoB

3.6

Yrnesogbl: COCTaB, KNaccUPUKaLmAa yrnesonos (MOHO-, An- U noancaxapuabl). [oKkosa —
NPOCTENLLMIA MOHOCaxapua: 0COBEeHHOCTUN CTPOEHMA MOEKY/Ibl, PUIMYECKME U XMMMYECKME
CBOICTBa (B3aMmogencTame ¢ ruapokcngom meau(ll), okmcneHne ammmayHbIM PacTBOPOM OKCUAA
cepebpa(l), BoccTaHOBNEHUE, BPOXKEHME TNHOKO3bI), HAXOXKAEHWNE B NPUPOLE, MPUMEHEHUE,
6uonormnyeckas ponb. PotocmHTE3. PpPYyKTO3a KaK M3OMEP FOKO3bl. Kpaxman v Lenntonosa Kak
npupoaHble noanmepbl. CTpoeHMe Kpaxmana v uenntonosbl. Prusnyeckne n xummyeckne cBOMCTBa
Kpaxmana (rmaposins, KaYecTBEHHAA pPeaKkuma ¢ Moa0M)

A3oTcoaepalme opraHM4yecKkne coegmuHeHunsa

4.1

AMUWHOKUCIOTBI Kak amdOoTepHble OpraHnyeckme coeguHeHua. Pusmyeckne n xummnyeckue
CBOICTBA aMMHOKMUCNOT (Ha NnpuMepe rnumnHa). buonornyeckoe saHaueHNe aMMHOKUCIIOT.
Mentnabl

4.2

BenKkun Kak NpupoaHble BbICOKOMOEKYNSPHbIE coeguHeHua. MepBUYHas, BTOPUYHAA U TPeTUYHAA
CTPYKTypa 6enkoB. Xnmmyeckune cBOMCTBa BENKOB: TMAPOAN3, AeHATYPaLLMA, KayeCTBEHHbIe
peakuum Ha 6enku

BbicOKOMONeKynsapHble coeguHeHNUA

5.1

OCHOBHbI€ NMOHATUA XMMWUU BbICOKOMOIEKYNIAPHBIX COEAMHEHMIA: MOHOMED, NOUMED,
CTPYKTYPHOE 3BeHO, CTeNeHb NOANMEPU3aLMM, CPeAHAA MONEKYNApHaa macca. OCHOBHble
MEeTOAbl CUHTE3a BbICOKOMOJIEKYIAPHbIX COEANHEHNIN — NOMMEPU3ALMNA U NMONNKOHAEHCALMA

5.2

JKcnepuMmeHTasIbHble MeTOoAbl U3y4YeHUA BELLECTB U UX NPEeBPaLLEHUI: O3HAKOMIEHUE C
06pasuamm NPUPoOAHbIX U UCKYCCTBEHHbIX BONOKOH, N1acTMacc, KayyyKos. MoayyeHune
CUHTETUYECKOTrOo Kay4yKa U pe3uHbl

11 KNACC

Kog,

MpoBepaemblit 3NeMEHT coAepKaHuA

TeopeTnyeckne oCHOBbI XMMNU

11

XUMMUYECKUA a1eMeHT. ATom. AP0 aTomMa, U30ToNbl. DNEKTPOHHAA 060/104Ka. DHepreTUYeckne
YPOBHM, NOAYPOBHU. ATOMHble opbuTany, s-, p-, d-anemeHTtbl. OcobeHHOCTM pacnpeaeneHnn
3/1EKTPOHOB MO OP6MTaNAM B aTOMaX 3/1€MEHTOB NEPBbIX YETbIPEX NEPUOAOB. DNEKTPOHHaA
KOoHUrypaLums aTomoB




Mepuoaunyeckuii 3aKoH 1 MeproanyecKkas cuctema xummdeckux anementos .M. MeHgeneesa.
CBA3b NepmMoaMUYecKoro 3akoHa 1 Nepmnogmyeckon cMCTEMbI XMMUYECKUX 3nemeHToB [.U.

1.2 MeHaeneeBa c COBpeMEHHOM Teopueit CTPOEHUA aTOMOB. 3aKOHOMEPHOCTN U3MEHEHUA CBOMCTB
XMMMUYECKNX 3/1eMEHTOB U 06pasyemMbiX UMW MPOCTbIX U CIOMKHbIX BELLECTB MO rpynnam u
nepmogam. 3Ha4yeHue NepnoanNYecKoro 3akoHa B pa3BUTUM HaYKK
CTpoeHue BelLecTBa. XMMUYECKas CBA3b. Buabl XMMMUYECKON CBA3U (KOBaIeHTHaA HENoOAsPHas U

1.3 nonapHasn, MOHHanA, meTannmyeckasn). MoHbl: KaTMOHbI M aHWOHbI. MexaHu3Mbl 06pa3oBaHuA
KOBaNEHTHOM XMMUYECKOWM CBA3KN (0BMEHHDIN U AOHOPHO-aKLEeNTOpHbIN). BogopoaHas cBssb

1.4 BaneHTHOCTb. DNeKTpooTpMLUATENBHOCTb. CTENEHb OKUCNEHUA
BewectBa MOIEKYIAPHOIO M HEMONEKYNAPHOTO CTPOEHMA. 3aKOH NOCTOAHCTBA COCTABa

15 BelLecTBa. TUMbl KPUCTAITIMYECKMX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLLECTB OT TMMa

' KpUCTaNAn4YecKom pelléTku. NMoHATUE 0 ANCNEepPCHbIX cucTtemax. MCTUHHbIE U KONIOUAHbIE
pacTtBopbl. MaccoBada 4014 BeLLECTBA B pacTBope

1.6 Knaccnomkauma HeopraHMYecknx coegmHeHnit. HomeHKknaTypa HeopraHMYeCKUX BELLECTB
XnmunyecKkana peakuma. Knaccudmkayuma XMMMYECKMX peakL Ml B HEOPraHMYECKOM M OpraHUYecKom

1.7 XMMUUN. 3aKOH COXPaHEHMA MACCbl BELWLECTB, 3aKOH COXPaHEHMA U NPeBpPaLLEHNS SHEPTUN NPU
XMMUYECKNX PeaKLnAX

1.8 CKopoCTb peakLmn, eé 3aBUCMMOCTb OT Pas/INyHbIX GaKTOpoB

19 ObpaTtmbie peakuun. Xumndyeckoe paBHoBecue. PakTopbl, BAUAIOLME HA COCTOSIHUE

' Xnmuyeckoro pasHosecua. MpuHumn fle Watenbe
1.10 dneKTpoNUTMYECKas guccoumauma. CunbHble U ciabble anekTponunTbl. Cpena BogHbIX pacTBOpPOB
' BELLLeCTB: KUCNaA, HelTpanbHas, WenoyHasa. Peakunmn noHHoro obmeHa

1.11 OKMCNNUTENbHO-BOCCTAHOBUTENbHbIE PeaKLnm

2 HeopraHunyecKkaa xmumma
HemeTannsbl. MosoxkeHne HemeTan10B B [leprogmMyeckon cucteme XMmmniyecknx anemenTos A.U.

2.1 MeHaeneeBa U 0CO6EHHOCTM CTPOEHMA aTOMOB. PU3MYEeCKMe CBOMCTBA HEMETANNO0B. AnoTponus
HemeTannoB (Ha npumepe Kncaopoaa, cepbl, pocdopa u yrnepoaa)

XMMMYECKMe CBOMCTBA BaXKHELINX HEMETANNO0B (ranoreHos, cepbl, a3oTa, docdhopa, yrnepoaa u

2.2 KPEeMHUSA) U UX COeANHEHUI (OKCNA0B, KUCIOPOACOAEPKALLNX KUCAOT, BOAOPOAHbIX
coegmHeHui). NpuUMeHeHNE BaXKHENLLUX HEMETANN0B U UX COeaUHEHUI
MeTannbl. NonoxeHne metannos B [lepMoanyeckol cucteme XMMMYecKmx anemenTos 4.U.

)3 MeHaeneesa. Oco6eHHOCTU CTPOEHUA INEKTPOHHbIX 060104YeK aToMOB MeTannos. Obuime

' dusmnyeckune ceorictsa metannos. CniaBbl MeTaNN0B. DNEKTPOXUMUYECKUIA PAL HAaNPAXKEHNN
MeTannos
XMMMYECKMe CBOMCTBA BaXKHEMLINX METANN0B (HAaTPWUIA, Kaui, KanbLMn, MarHui1, aNtoMUHWIA,

2.4 LMHK, XpPOM, XKenes3o, medb) U nx coegnuHeHnn. Obume cnocobbl NoNy4YeHUa MeTansios.
MpMMeHeHNE METaNNO0B B ObITY U TEXHUKE

2.5 [eHeTnYecKan CBA3b HEOPraHNYECKUX BELLECTB, NPUHAAAEXKALMX K Pa3IMYHbIM Knaccam

3 XUmuna n XKnsHb

31 Ponb xnmnn B obecneyeHnm aK0N0rMYeCcKom, SHEPreTUMYECKOM M NULLEBOM 6e30MacHoCTH,

Pa3BUTUN megnunHbl. MNoHATHE O Hay4YHbIX MeTOAaX NO3HaHWUA BellLeCTB U XMMNYECKUX peaKLl,VIl\/‘I




MpeacTtaBneHma 06 06LWKMX HayYHbIX MPUHLMNAX MPOMbILLJIEHHOTO NOJIYYEeHMA BaXKHENLWNX
BeLLecTB. Yenl0BEK B MMpPE BELLECTB U MAaTEPUANOB: BaXKHENLLIME CTPOMTE IbHbIE MaTepuansl,

3.2
KOHCTPYKLMOHHbIE MaTepuasbl, KPacku, CTEKNO, KepaMmnKa, MaTepuanbl 418 SNEKTPOHUKM,
HaHOMaTepwanbl, OPraHUYECKNE U MUHEPa/bHble ya06peHns

33 Xumua 1 300poBbe YeloBEKA: NPaBUIa UCNOb30BaHMA IEKAPCTBEHHbIX MPenapaTos, Npasuia

6e30MnacHOro Ucrnoib3oBaHUsA npenapartos 6bITOBON XMMUK B I'IOBCEAHGBHOVI KU3HU




YYEBHO-METOAMNYECKOE OBECIMNEYEHWE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATE/IbHbIE YHEBHbBIE MATEPUAbI /1A YHEHUKA

METOOWNYECKUE MATEPWAJIbI ONA YHYUTENA

LUMPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI 1 PECYPCbl CETU MUHTEPHET



