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PABOYAA MPOrPAMMA
(ID 8125456)
y4yebHoro npeameta «XMMUA. YrnybaeHHbIN ypoBEHb»
ans obyyatowmxcs 10 —11 knaccos
2025
MOACHUTENbHAA 3ANNCKA

Pabouasn nporpamma no xMMuun Ha ypoBHe cpegHero obuero obpasoBaHus paspaboTaHa Ha OCHoBe
depepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 obpasoBaHum B Poccuitickoit Pepepaummny»,
TpeboBaHUI K pe3ysibTaTam ocBoeHMA peaepanbHO 06pas3oBaTeNibHOM NPorpammsl cpegHero obuiero
obpazosaHua(POMN COO), npeacTtaBneHHbIx B PegepanbHOM rocy4apcTBEHHOM 06pa3oBaTe/ibHOM
ctaHgapte COO, ¢ yuétom KoHuenumm npenogasaHusa yyebHoro npegmerta «Xumusa» B
0b6pa3oBaTeibHbIX OpraHM3aumnax Poccuinickon Pepepaumn, peanunsyoLmx oCHOBHble 06pasoBaTesibHble
Nporpammel, U OCHOBHbIX NOIOXKEHMUI «CTpaTerMm passnTmna BocnuTaHuA B Poccuiickon degepaumnm Ha
nepuog, o 2025 roga» (PacnopsaxeHue Mpasutenbcrtsa PO ot 29.05. 2015 N2 996 - p.).

XMMUSA Ha ypOBHE YrNy6NEHHOIO M3yYeHUs 3aHMMaET BaXKHOEe MeCTO B CUCTEME eCTeCTBEHHO-Hay4YHoro
obpasosaHua yyawmxca 10-11 knaccos. M3yyeHne npegmeTa, peannsyemoe B yCi0BUAX
anddepeHunpoBaHHOro, NPoduUabHOro obyyeHus, NpmMs3BaHo obecneuynTb obLLe0OpPa30BaTE/NIbHYIO U
06LLLEeKYNbTYPHYI NOArOTOBKY BbIMYCKHMKOB LWKOJIbl, HEO6XOANMYIO ANA afanTaunm ux K bbicTpo
MeHAKWNMCA YCI0BUAM XKN3HU B COUNYME, a TaKXKe ANA NpoaoKeHUA o6yquvm B OpraHuM3sauunax
npodeccnoHanbHOro 06pasoBaHMA, B KOTOPbIX XMUMUA ABAAETCA OAHOM U3 NPUOPUTETHBIX AUCUMUMNINH.

B nporpamme rno XMMMK Ha3HadveHne npeamerta «XMmmua» nosyyaet nogpobHyIo MHTepnpeTaumio B
COOTBETCTBUM C OCHOBOMOAAraoLWMmMK nonoxkeHuamm ®roC COO o B3aMmMoobyCI0BAEHHOCTU Lenen,
CoAepKaHuA, pe3yibTaToB 06ydeHuns 1 TpeboBaHMA K YPOBHIO NMOArOTOBKM BbIMYCKHUKOB.
CBMAETENLCTBOM TOMY ABNAIOTCA C/ieAytolme BbiNoHAeMble MPOrpammoit No XMMmnmn GyHKLUN:

®  VHbOPMaALMOHHO-MEeTOoAMYECKAn, Ppeasin3aLns KOTopon obecnevmBaeT noayyeHune
npeAcTaBAEHUA O LEeNsAx, cogepxaHum, obuwien ctpaternm obyyeHus, BOCNUTaHMA U Pa3BUTUA
obyyatoLwmxcs cpeacTBaMm NpeameTa, M3y4aeMoro B paMKkax KOHKpeTHoro npoduns;



®  OpraHM3auUMOHHO-NAHUPYIOLLAA, KOTOpasa NpeayCMaTPUBAET onpeaesieHMe: NPUHLMNOB
CTPYKTYPUPOBAHMA U NOCNEA0BATENBHOCTU U3yYeHUs y4ebHOro MaTepmana, KoMYeCTBEHHbIX
M KAYeCTBEHHbIX €ro XapaKTepPUCTUK; NOAX0A0B K GOPMMPOBAHUIO COAEPKATENbHON OCHOBDLI
KOHTPOAA N OLLeHKM 06pa3oBaTe/IbHbIX OCTUXEHUN 0OYYAIOLLMXCA B PaMKaxX UTOTOBOM
atTrectaumm B popme e4MHOro rocyapCTBEHHOTO 3K3aMeHa Mo XMMUMU.

Mporpamma ans yray6aEHHOTO U3yYEeHUA XUMUN:

®  yCTaHAB/AMBAET MHBAPUAHTHOE NpeaMeTHOe CofepKaHue, 0b6a3aTenbHOe A1A U3yYeHUs B
paMKax oTAe/bHbIX Npoduaeit, NpeaycMaTpmuBaeT pacnpeaeneHne U CTPYKTYpUpoBaHue ero
Mo K/Jiaccam, OCHOBHbIM COAepXKaTesIbHbIM IMHMAM/pa3aenam Kypca;

e  [aéT NnpMMepHoe pacnpeaeneHne y4ebHoro BpeMeH|, PEKOMEHAYEMOTO 1A U3yYeHUs
OTAEe/IbHbIX TEM;

® npegnaraeTt npuMepHyr nocieanoBaTtesibHOCTb N3y4yeHuAa y‘-IE6HOI'O maTtepunana c y‘-IéTOM
JNNOTUKN NOCTPOEHUNA KYpPCa, BHYTPUNPEOAMETHbLIX U MeXNPEeEAMETHbIX cBaze;

®  [3éT MEeTOAMYECKYIO MHTEPNPEeTaLMIO Lesel v 3a4a4 U3ydeHus npeameTa Ha yraybnéHHom
YPOBHE C y4ETOM COBPEMEHHbIX NPUOPUTETOB B CUCTEME cpeaHero obuero ob6pasoBaHus,
copeprKaTeIbHOM XapaKTePUCTUKMU MIAHUPYEMBbIX PE3Y/1IbTAaTOB OCBOEHMA OCHOBHOM
obpasoBaTenbHOM Nporpammsl cpegHero obwero ob6pasoBaHUA (IMYHOCTHBIX,
MeTanpeameTHbIX, NPeAMETHbIX), @ TaKXKe C Y4ETOM OCHOBHbIX BUAOB y4ebHO-
Nno3HaBaTe/ibHbIX AENCTBUI 00yYatoLeroca No OCBOEHMIO COAEPKAHUA NpegMeTa.

Mo Bcem Ha3BaHHbIM MO3MLMAM B MPOrpaMmMe No XMMUn NpeaycmoTpeHa NpeemMcTBEHHOCTb C
06y4YeHNEM XMMMM Ha YPOBHE OCHOBHOrO 06LLero obpasoBaHus. 3a Nnpegenamm ycTaHOBAEHHOM
Nporpammoit No xummm obasaTenbHoOM (MHBapPMAHTHOW) COCTaBAAIOLWEN COAEPKaHUA yuebHOro
npeameta «XMmMUA» 0CTAaéTCA BO3MOXKHOCTb BbIbOpa ero BapnaTMBHOM COCTaBAAIOLLEN, KOTOPasA A0NKHa
onpeaensTbCa B COOTBETCTBMM C HANpPaBAeHMEM KOHKPETHOTO nNpoduan obyyeHus.

B cooTBeTCTBMM C KOHLENTyanbHbIMK NosioxKeHuAaMn PrOC COO o HazHayeHMM NpegmeToB 6a30BOro u
yrnybnéHHoro ypoBHei B cucteme andpdepeHunpoBaHHOro 0by4eHms Ha YPOBHeE cpeaHero obuuero
06pa3oBaHMNA XMMUA HA YPOBHE YrNYyOAEHHOIO M3yYEHMA HANPAB/IEH HAa PeaM3aLLMI0 NPEEMCTBEHHOCTH
C nocneayowmm 3Tarnom nosly4yeHMa XMMmn4eckoro ob6pasoBaHmaA B pamMKax U3y4eHnn crneumnanbHbIX
€CTEeCTBEHHO-HAY4YHbIX U XMMUYECKUX ANUCUMNANH B BY3aX M OpraHU3aLmax cpeaHero
npodeccroHanbHOro o6pasoBaHua. B aTol cBA3M U3ydeHMe npegmeTa « XMMUSA» OPUEHTUPOBAHO
NPenMyLLECTBEHHO Ha pacllMpeHmne 1 yraybaeHne TeopeTMyecKkom U NPAKTUYECKON NOATOTOBKM
obyyatowmxcs, BblbpaBLnx onpeaenéHHbl npoduab obyyeHus, B TOM YMcae ¢ nepcnekTuBom
nocneayroLLero NoAy4YeHUs XMMMYECKOro 06pa3oBaHKUs B OpraHnsaumsax npodeccnoHanbHoro
obpasoBaHuA. Hapaay c atum, B ceeTe TpebosaHmint ®IrOC COO K nnaHUpyembiM pe3y/ibTaTaM 0CBOEHMA
benepanbHO 06pa3oBaTeNbHON NporpaMmmbl cpeaHero obero o6pasoBaHMA U3ydYeHUE NpeameTa
«XMMUA» OPUEHTUPOBAHO TAK}Ke Ha pelleHne 3a4a4 BOCMUTaHMA U COLMANbHOTO Pa3BUTUS
obyyatowmxcs, Ha GopmMpoBaHME Y HUX OBLLENHTENNEKTYaNbHbIX YMEHWUN, YMEHUI PaLMOHaAM3aLmm
y4ebHOoro Tpyna u 0606LWEHHBIX CNOCOB0B AEATENBHOCTU, UMEIOLLMX MEXKANCLUUNAUHAPHDIN,
HaANpPeaMETHbIN XapaKTep.



CocTaBrsaloWMMM NpegmeTa « XMMUSA» Ha YPOBHE YriyBNEHHOTO U3yYeHUn ABNAOTCA YrNybnéHHble
Kypcbl — «OpraHuyeckan xumma» n «ObLan 1 HeopraHMyeckasa xumua». NMpu onpegeneHnn Nnoaxon0s K
0oTOOpPY U CTPYKTYPHOM OpPraHM3aLUnmn COAEPKAHUA STUX KYPCOB B NPOrpaMme NO XMMUK 32 OCHOBY
NpuHATbI nosioxKeHna ProC COO o pasznunumnax 6a3oBoro u yrnyb6aEHHOro ypoBHeEN U3yYeHna npeameTa.

OcHoBy coaeprkaHua KypcoB «OpraHuyeckan xmmua» n «O6ban u HeopraHMYecKas XMmma» cocTasaneT
COBOKYMHOCTb NPeAMETHbIX 3HaHUI U YMEHWIA, OTHOCALLMXCA K 6a30BOMY YPOBHIO M3yYeHUs npeameTa.
ITa cucTemMa 3HaHWM NosyyaeT onpeaenéHHoe TeopeTUyeckoe AoMNoHEeHUe, NO03BoAOLLEE OCO3HAHHO
OCBOUTb CYLLECTBEHHO 6O/IbLLININ 0OBEM PaKTONOrMUYECKOro matepuana. Tak, Ha yrayb6EHHOM ypPOBHeE
n3yyeHna npegmeTa obecrneyeHa BO3MOXKHOCTb 3HAaYMUTENbHOMO YBeNMYeHUA 06bEMa 3HaHUI O
XMMUYECKNX 31EMEHTAX N CBOMUCTBAX UX COeANHEHMIA HAa OCHOBE pacluMpeHna U yraybaeHus
npeacTaBAeHUI O CTPOEHUN BeLLLeCTBa, XMMNYECKOM CBA3U M 3aKOHOMEPHOCTAX NPOTEKaHUA peaKLuii,
paccmaTpuBaeMblX C TOUYKWN 3PEHUA XMUMUYECKON KUHETUKWN U TePMOANHAMUKN. M3yyeHune
nepuoamnyeckoro 3akoHa v Nepnoanyeckor cUcTemMbl XMMUYECKUX 3/1eMeHTOB basnpyeTcs Ha
COBPEMEHHbIX KBAaHTOBOMEXaHUYECKMUX NPeACTaBAEHUAX O CTPOEHMM aToma. XMMMYecKan CBA3b
06DBACHAETCA C TOUKMU 3PEHUNA SHEPTreTUYECKUX U3MEHEHUI Npu e€ 06pa3oBaHNK 1 pa3pyLLIEHUK, a TaKKe
C TOYKM 3peHMA MmexaHM3MOoB eé 06pa3oBaHUA. M3yyeHne TUNOB peakL M AOMNOAHAETCA
bopmmpoBaHMem NpeacTaBaeHNn 06 31EKTPOXMMUYECKUX NPOLLECCAX U 31EKTPOIU3e pPacnaaBos u
pacTBOPOB BeLLecTB. B Kypce opraHNMYecKom XMMUN NPU PacCMOTPEHNN peaKLMOHHOM CnocobHOCTH
coeMHeHWI yaenaeTca ocoboe BHMMaHMe Bonpocam 06 31eKTPOHHbIX 3ddeKTax, 0 B3aMMHOM BANSHUMU
aTOMOB B MOJIEKYNaX N MeXaHU3max peakuuii.

Ocoboe 3HaueHne NMeET TO, YTO Ha COAEPKAHNE KYPCOB XUMUKN YTNYBNEHHOTO YPOBHA U3yYeHUa Ans
K/JaccoB onpeaenéHHoro npoduna (rnasHbiM 06pasom Ha UX CTPYKTYPY M XapaKTep AONOAHEHUN K
obLelt cucteme NpeaMeTHbIX 3HaHWIA) OKa3bIBalOT BAUAHME CMEXKHbIe NpeameTsl. TaK, Hanpumep, B
COAEpPXKaHUM NpegMeTa ANA KNacCoB XMMUKO-pUsMyeckoro npoduns 6onbluoe sHayeHMe byayT UMeTb
31eMeHTbl yyebHoro matepuasna no obuieit Xxmmmun. Npun n3ydeHnm npeameTa B AaHHOM C/ydae aKueHT
byaeT caenaH Ha 06LWHOCTb MeTOA0B NO3HAHMSA, OBLLHOCTb 3aKOHOB U TEOPUI B XMMUKN U B PU3MKE:
aTOMHO-MOJIEKYNAPHAA Teopua (MoNeKynapHasa Teopus B GM3NKe), 3aKOHbI COXPaHEHUA MacCbl U
SHEPr1K, 3aKOoHbl TEPMOAMHAMMKN, NEKTPOINU3A, MPEACTaBAEHUA O CTPOEHUN BELLECTB 1 Apyroe.

B TO 'Ke Bpema B cogeprkaHMm npegmeTa 414 KNaccoB XMMUKO-bnonormyeckoro npodpuns 6onbunia
yOeNbHbIN BeC ByAeT MMeTb OpraHMYecKas XMMKUs. B aTom cnyyae NpeaocTaBaseTcs BO3MOXKHOCTb AN
6os1ee 06CTOATENBHOMO PACCMOTPEHUA XMMNYECKOM OpPraHn3aumMm KNeTKN Kak BUOIOrMYecKon CUCTEMDbI,
B COCTaB KOTOPOW BXOAAT, K MPUMEPY, Takne CTPYKTYPHbIE KOMMOHEHTbI, KaK annuabl, 6e1Kn, yrnesoasi,
HYK/IeMHOBbIE KMUCNOTbI U Apyrue. Mpu 3TOM 3HaHWS O COCTaBe U CBOMCTBAX NpeAcTaBUTENE OCHOBHbIX
KNaCcCOB OPraHNYeCKMX BELLECTB C/Y»KaT OCHOBOW A1 U3yYeHMUA CYLLHOCTM npoLeccoB GpOTOCUHTES],
AbIXaHWA, NULEeBapPeHUs.

B nnaHe ¢popmMmnpoBaHMA OCHOB Hay4YHOrO MMPOBO33PEHMUA, OCBOEHMA OBLLEHAYYHbIX METOLOB NO3HAHMWA
M OMbITa NPaKTUYECKOro NPUMEHEHMA HAYYHbIX 3HAHUIN U3yYyeHMe npeameTa «KXUMUA» Ha YyraybaEHHOM
YPOBHE OCHOBaAHO Ha MeXKNpeaMETHbIX CBA3AX C y4eOHbIMM NpeaMeTamm, BXOAALLMMMU B COCTaB
npeameTHbIX obiactelt «EcTecTBEHHO-Hay4YHble NpegMeTbl», «MaTemaTuKa U UHOPMATUKAN U
«PyccKuii A3bIK U AnTepaTtypa.

Mpwu M3yyeHnn ydyebHoro npegmeTa « XMMUSA» Ha YrNyb61EHHOM YPOBHE TaKKe, KaK Ha YPOBHE OCHOBHOTO
n cpegHero obuiero o6pasoBaHus (Ha 6a30BOM YPOBHE), 3a4a4elt NepBOCTENEHHOMW 3HAYMMOCTH



ABnseTca opmMnpoBaHME OCHOB HaYKM XMMMU KaK 061aCTN COBPEMEHHOIO eCTeCTBO3HaHMS,
NPaKTUYECKON AEeATENbHOCTM YesIoBEKA U O4HOI0 M3 KOMMOHEHTOB MUPOBOW Ky/IbTypbl. PelleHune aToin
334344 Ha yrnybnéHHOM YPOBHE U3yYeHUs NpegMeTa NpegnonaraeT peannsaumio Taknx Lenen, Kak:

e ¢dopmMHpoBaHME NPeACTaBAEHNN: O MAaTEPNANIbHOM eAMHCTBE MMUPA, 3aKOHOMEPHOCTAX U
NO3HaBAaEMOCTU ABJEHUI NPUPOAbI, O MECTE XMMUWN B CUCTEME ECTECTBEHHbIX HayK U eé
BeaylLlel posv B obecneyeHmm yCTOMYMBOrO Pa3BUTUS YETOBEYECTBA: B pelleHnn npobiem
3KOJIOFMYECKON, IHEPreTUYECKON 1 NULeBoi 6€30NacHOCTH, B Pa3BUTUM MeANLUMHDI,
CO3aHMM HOBbIX MaTePUaNoB, HOBbIX UCTOYHMKOB SHEPTrUK, B obecnedeHnn paLmMoHaIbHOrO
npMpPoAOoNob30BaHUA, B pOPMUPOBAHMN MUPOBO33PEHUNA M 0OLLEN KYNbTYpPbl YEN0BEK], a
TaKKe 3KON0rM4yeckn 060CHOBAHHOMO OTHOLLEHNA K CBOEMY 340P0BbIO U MPUPOLAHONM Cpese;

®  OCBOEHMEe CUCTEMbI 3HaHUI, NeXKaLLMX B OCHOBE XMMUYECKOW COCTaBAAIOLLEN ecTeCTBEHHO-
Hay4YHOM KapTUHbI MUpa: PyHAAMEHTAJIbHbIX MOHATUIN, 3aKOHOB U TEOPUIA XUMUM,
COBPEMEHHbIX NPeACcTaB/eHMI O CTPOEHNM BELLLECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MOIEKYNAPHOM, HaZIMOIEKY/IAPHOM, O TEPMOANHAMUNYECKUX N KNHETUYECKUX
3aKOHOMEPHOCTAX NPOTEKAHUA XMMUYECKUX peaKLnit, O XMMMYECKOM PaBHOBECUM, PacTBOpPAX
W AMCcnepcHbIX cuctemax, 06 0bLMxX HayYHbIX MPUHLMNAX XMMUYECKOro NpPon3BOACTBa;

e ¢dopmmnpoBaHMe y 0byUatoLLMXCA OCO3HAHHOIO MOHUMaHMA BOCTPEOOBAaHHOCTU CUCTEMHbBIX
XUMMUYECKUX 3HAHUI ANA 0OBACHEHUS KNOUYEBDIX MAEN M NPOBAEM COBPEMEHHON XUMUMN, ANA
06BACHEHWA U NPOrHO3UPOBAHUSA ABAEHWNI, UMEIOLLMX eCTECTBEHHO-HaY4YHY0 NpUpoay;
rPamoTHOro peleHusa npobsem, CBA3aHHbIX C XMMUEN, MPOrHO3MPOBAHWUSA, aHa/IN3a U OLEHKM
C NO3MUNIA SKONOTMYEeCKo be3onacHOCTU NocneaCcTBUIA BbITOBOMN M NPOU3BOACTBEHHOM
[EeATeNbHOCTM YeI0BEKa, CBA3AHHOM C XMMUYECKMM NPON3BOACTBOM, MCMO/Ib30BAHUEM U
nepepaboTKon BeLLecTs;

e yrnybneHve npeacTaBAeHUA O HayYyHbIX METOAaX NO3HAHMA, HEOBXOAUMbIX ANS
npuobpeTeHns yMeHMUIA OPUEHTUPOBATLCA B MUPE BELLECTB U 0O ACHEHUA XMMUYECKUX
ABNEHUI, UMEIOLLMX MECTO B NPUPOLE, B MPAKTUYECKON AeATENbHOCTU U NOBCEAHEBHOM
YKU3HU.

B nnaHe peanunsauum nepBooYepeaHbIX BOCIUTATE/IbHbIX M Pa3BUBAOLLNX PYHKLMIA LLEeSIOCTHON
cucTtembl cpegHero obuwero obpasoBaHuUsA Npu U3ydyeHUn npegmerta «XMmua» Ha yraybiéHHOM ypoBHeE
0CObYI0 aKTyaNbHOCTb MPUOBPETAIOT TaKME LN U 3a[a4M, Kak:

e BOCMUTaHMWe ybexxaEHHOCTM B NO3HAaBAaeMOCTU ABAEHUIA NPUPOAbI, YBaXKEHUA K npoLeccy
TBOpYecTBa B 061aCTM TEOPETUUYECKUX U MPUKNAAHbIX UCCAeA0BaHUIA B XMMUN,
bopMmmnpoBaHMe MUPOBO33PEHUSA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HayKu;

e  pa3BUTUE MOTUBALIMM K 0BYYEHMIO N MO3HAHUIO, CMOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCMUTAHMIO HA OCHOBE YCBOEHMA 0bLL,eYeN0BEeYECKUX LLeHHOCTEN;

®  pasBUTME NO3HABaTEe/bHbIX UHTEPECOB, MHTENEKTYaIbHbIX U TBOPYECKMUX CnocobHOoCTel
obyuatolmxca, GopMMPOBAHUNE Y HUX CO3HATE/IbHOTO OTHOLLIEHWUA K CaMO0BPa30BaHMIo 1
HenpepbIBHOMY 06pa30BaHMIO KaK YCIOBMIO ycnewHoM NpodeccMoHanbHoM U 0bLLecTBeHHOM



[eATeNIbHOCTUN, OTBETCTBEHHOrO OTHOLLEHWUA K CBOEMY 3[0P0Bbi0 M NOTPEBHOCTM B 340P0BOM
obpase }KusHu;

o  (HOPMUPOBAHNE YMEHWIA U HAaBbIKOB Pa3yMHOro NPMPOAONO/Ab30BaHNA, Pa3BUTHE

3KOJ/I0MMYECKOM KyNbTypbl, NpruobpeTeHme onbiTa 06LWEeCcTBEHHO-NO0/1IE3HOM 3KO0TMYECKOM
OeaTeNbHOCTU.

ObLee YNCO YACOB, NPEAYCMOTPEHHDBIX A1 U3YYEHUA XMMUU Ha yraybaeHHOM ypoBHe cpeaHero
obuiero obpasosaHus, coctasnset 204 yacos: B 10 Knacce — 102 yaca (3 yaca B Hegento), B 11 knacce —
102 vaca (3 yaca B Hegeno).



COOEPHKAHUNE OBYYEHUA

10 KJTACC

OPrAHUYECKAA XNMUA
TeopeTnyecKkne 0CHOBbI OPraHUYECKON XMMUH.

MpeaMeT 1 3HaYeHNe OPraHNYeCcKo XMMUKM, NpeacTaBAeHNne 0 MHOroobpa3mm opraHnNYecKmx
coeINHEeHUN.

JNeKTPOHHOE CTPOEHME aTOMa YINepoaa: OCHOBHOE W BO3OYXKAEHHOE COCTOAHUA. BaneHTHble
BO3MOXHOCTM aToMa yrnepoaa. XMMUYecKas cB3b B OpraHMYecknx coegmHeHmax. Tunol rubpunamsaumnm
aTOMHbIX opbuTanei yrnepoaa. MexaHnM3mbl 06pa3oBaHMNA KOBaJIEHTHOMW cBA3WN (0BMEHHbIA U AOHOPHO-
aKUenTopHbIi). Tunbl NepekpbiBaHUA aTOMHbIX opbuTanemn, o- n t-ceasn. OguHapHas, ABOWHAA U
TpoMHan cBa3b. Cnocobbl pa3pbiBa CBA3EN B MOJIEKY/IaX OpPraHMYeckux sewects. lNoHATME 0 cBOH6OAHOM
paaunkane, Hykneodune u anektpodune.

TeopuA CTPOEHUA OpraHNYecKnx coeanHeHuii A.M. byTnepoBa U cOBpeMeHHble NpeaCcTaBAEHNA O
CTPYKTYpe MONEKYN. 3HAYEHME TEOPUM CTPOEHUA OPraHUYECKUX coegMHEeHN. MoneKynsapHble u
CTPYKTYpHbIe popmybl. CTpyKTYpHble GOPMY/bl Pa3INYHbIX BUAOB: Pa3BEPHYTAA, COKpaLLEHHas,
cKenetHasn. M3omepua. Buabl UI30Mepumn: CTPYKTYPHAA, NPOCTPAHCTBEHHAA. DNEKTPOHHbIE 3 deKTbl B
MOIEKYNaxX OPraHNYecKnX coeAMHEHNM (MHAYKTUBHbIA U Me30MepHbI 3hdeKTbl).

MpeacTtaBneHne o KnaccupmKaumm opraHMYeckmx seltecTs. NMoHATUE 0 GYHKUMOHANbHOM rpynne.
Fomonorua. Fomonoruyeckme psaabl. CucTemaTMyeckan HOMEHK/IaTypa OpraHMYeCcKnx coegmHeHnn
(IUPAC) 1 TpmBManbHble Ha3BaHWA OTAENbHbIX NPeacTaBUTeNelN.

OcobeHHOCTU 1 KnaccudMKaLma opraHMYecKnx peakuuii. OKUCANTENbHO-BOCCTAaHOBUTEIbHbIE peaKLnK
B OPraHMYECKON XMMUK.

JKCNepuMeHTa IbHble METOAbl U3YYEHUA BELLLECTB M UX NPEBPALLEHMI: 03HAKOMAEHMe C 06pasLamm
OpraHMYecKUX BeLEeCTB U maTepuasamMm Ha UX OCHOBE, OMbITbl MO NPEBPALLEHUIO OPraHUYECKUX BELLECTB
npu HarpesaHuu (NnasneHune, obyranBaHue n ropeHune), KOHCTPYMpPOBaHME MOAENEN MOEeKYN
OpraHMYecKux BeLLecTs.

Yrnesogopogbl.

AnKaHbl. fomonormyeckumii pag ankaHos, obuwas dopmyna, HOMEHKNATYpPa U U30MeEpPUS. DNEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHNE MOIEKY aIKaHOB, sp3-rMbpuamsaLnms aToMHbIx opbuTanei yrnepoaa, o-
cBA3b. PUsnYecKne CBONCTBA aIKaHOB.

XMMMYECKMe CBOMCTBA aIKaHOB: PeaKkumMm 3ameLLEHUSA, U30OMePU3aLLMM, AeTUAPUPOBAHNA, LMKAN3ALIMM,
NUPOAN3a, KPEKMHTa, ropeHus. MpeacTaBieHne 0 MeXaHM3Me PeakLumii PaguKanbHOro 3amMeLl,eHMs.

HaxoxkgeHue B npupoae. Cnocobbl nonyyeHna n npumeHeHme akaHos.



LinknoankaHbl. Obwana dopmyna, HoMeHKnaTypa n nsomepusa. OcobeHHOCTU CTPOEHUA U XMMUYECKUX
CBOWCTB ManbIx (LUMKAOMNPONaH, UMKN0BYTaH) U 06blYHbIX (LMKAONEHTAH, LMK/IOreKCaH) LMKA0aAKaHOB.
Cnocobbl NoAy4YeHUsa U NPUMEHEHUE LMKI0a/IKaHOoB.

AnKeHbl. ToMonorMYecknin pag ankeHos, obwan Gopmyna, HOMEHKNATYPA. DNEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHWE MONEKY aNKEHOB, SP2-rMbpmuamn3auns aToMHbIx opbuTanen yrneposa, o-
n Ti-ceA3un. CTpyKTypHas u reomeTpuyeckan (Lnc-TpaHc-) nsomepusa. Pusnyeckmne cBOMCTBA a/IKEHOB.
XMMUYeCKne CBOMCTBA: peakLMn NpUcoeaMHEHNA, 3aMeLLEHNA B 0-NONOXKEHWE NPU ABOMHOM CBA3Y,
noMMepm3aLmm U okmcneHus. NMpasmno MapKoBHUKOBA. KauecTBEHHbIE peakuMmM Ha ABOIMHYIO CBA3b.
Cnocobbl NoAy4YeHUs U NPUMEHEHUE A/IKEHOB.

AnkagueHbl. Knaccudmkauma ankagneHos (ConpsakEéHHbIe, M30NMPOBaHHbIE, KYMYINPOBaHHbIE).
Ocob6eHHOCTM 3/1eKTPOHHOIO CTPOEHMA U XUMUYECKUX CBOMCTB COMPSAMEHHbIX aneHos, 1,2- u 1,4-
npucoeguHeHue. Moammepusaumns conpsaxKEHHbIX aneHoB. Cnocobbl NOAyYEeHUs U NPUMEHEHUE
aNKaaMeHoB.

ANKMHbI. TOMOIOTMYECKIUI PAL aNKMHOB, 06Waa Gopmyna, HOMEHKNATYPa U n3omMepua. INEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHNE MOJIEKY/ a/IKUHOB, SP-TMBpram3aLma aToMmHbIX opbuTanei yrnepoaa.
dusmyeckne CBOMCTBA aIKMHOB. XMMMYECKME CBOMCTBA: PeaKLMM NPUCOeaMHEHWA, AUMEPU3aLLMM U
TPUMepM3aLMKN, OKUCAEHNA. KUCNOTHbIE CBOMCTBA a/IKMHOB, MMEIOLMX KOHL,EBYO TPOMHYIO CBA3b.
KauecTBeHHble peakunn Ha TPoWHYo cBA3b. CNocobbl NOAyYEeHUs U MPUMEHEHUE a/IKUHOB.

ApomaTtuyeckue yrnesoaopoasl (apeHsl). Fomonornyeckuin pag apeHos, obwas dopmyna,
HOMEHKNATypa U n3omepusa. INEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHNE MOEKY bl beH30Na.
dusnyeckne cBONCTBa apeHOB. XMMUYecKme cBoincTea 6eH301a 1 ero roMON0rOB: peakumnn 3ameLLeHns
B 6€H30/1IbHOM KOJIbLiE U YINEBOAOPOAHOM paamKae, peakuumn NnpucoeauHeHns, OKUCIeHNe roMOJI0roB
6eH3oa. MNpeacrasneHne 06 OPUEHTUPYIOLLEM AENCTBUN 3amecTUTenein B 6eH301bHOM KoJibLie Ha
npumepe anKuUabHbIX PaANKaNoB, KaPOOKCUNIBHOM, TMAPOKCUABHOM, aMUHO- U HUTPOTPYNIbl, aTOMOB
ranoreHoB. OCO6eHHOCTM XMMUYECKMX CBOMCTB CTUpONa. NMoammepusauma ctupona. Cnocobsl
NoAy4YeHUA U MPUMEHEHME apOMaTUYECKMX YT1eBOA0POA0B.

MpupoaHbil ras. MonyTHble HedTAHbIE rasbl. HedTb 1 €€ npoucxoxkaeHne. KameHHbIN yroab 1 NPoAayKTbl
ero nepepaboTtkn. Cnocobbl nepepaboTkn HedTU: NeperoHKa, KPEKUHT (TEPMUUYECKUN, KaTaUTUYECKUIA),
pudopmuHr, NMponuns. NpoayKTbl NepepaboTkm HedTH, UX TPUMEHEHME B MPOMbILLAEHHOCTU U B ObITY.

leHeTMYeCcKan CBA3b MeX Ay Pa3/IMYHbIMM K/1lacCaMu YrneBog0poa0B.

INEeKTPOHHOE CTPOEHME ra/IoreHNPOM3BOAHbIX Yr/1eBOA0POAO0B. Peakumm 3amelleHma ranoreHa Ha
rMAPOKCOrpynny, HATPOrpynny, LMaHorpynny, ammHorpynny. Jeincreme Ha ranoreHnponsBoaHblie
BOAHOIO M CNMPTOBOrO pacTBopa Wénoun. Bsaumopeiicteme aguranoreHankaHoB ¢ MarHMem u LLUHKOM.
MoHATHE O METAaNN00PTraHNYECKUX COeANHEHUAX. Mcnonb30BaHME ranoreHnpPonu3BoaHbIX
YrneBogoponoB B ObITy, TEXHUKE U NPU CUHTE3E OPraHNYECKUX BELLLECTB.

JKcnepuMeHTa/IbHble MEeTOAbl U3YyYEeHUS BELLLECTB U UX NPeBPaLLeHUN: nsyyeHmne pusnyeckmux cBOMCTB
yrn1eBoA0poAoB (pacTBOPMMOCTb), KAYECTBEHHbIX PeaKLMA Yr1eBO40POA0B Pa3/INYHbIX KNaccoB
(obecuBeunBaHme 6POMHON UM MOAHOM BOAbI, PacTBOPA NepmMaHraHaTa Kanua, B3aMmoaencrame
aueTuaeHa C aMMMaYHbIM PacTBOPOM OKcuaa cepebpa(l)), KauectBeHHOe 0bHapyKeHMe yraepoaa u
BOJ0POAA B OpraHMYECKUX BELLECTBAX, MO/lyYEHNE STUEHA U U3YUYEHUE ero CBOMCTB, 03HAaKOM/IEHME C



Konnekumamm «HedTb» 1 «Yronb», c 06pasLamm NAacTMace, KaydyKos U pe3nHbl, MoAenpoBaHue
MOJIEKY YrNeBOA0POA0B 1 raoreHNnpon3BoAHbIX Yri1eBo40p0A08.

Kucnopoacoaepskalime opraHuYeckne coeamHeHns.

MpeaenbHble 0AHOATOMHbIe cNUpPTbl. CTpoeHWe Mosekyn (Ha NpMmepe MeTaHoNa U 3TaHoNa).
romonorunyeckuin pag, obuan ¢opmyna, Usomepusa, HOMEHKNATYPa U KnaccuduKkauma. dusmueckme
CBOWCTBaA NpeaebHbIX 04HOAaTOMHbIX CMMPTOB. BoAOpOAHbIE CBA3M MEXAY MOJIEKY1aMM CNMPTOB.
XMMMYecKne CBOMCTBA: peakLnm 3aMeLLeHuns, gervapaTaumnmn, OKUCNeH s, B3auMoLencTBue ¢
OPraHMYECKMMM N HEOPTraHNMYECKMMM KUCIOTamu. KauecTBeHHan peakums Ha 04HOATOMHbIE CIMPTLI.
[elcTBme 3TaHONa M MeTaHO/1a Ha OpraHn3m Yenoseka. Cnocobbl NoayYeHUA U MPUMEHEHUE
04,HOATOMHbIX CUPTOB.

MpocTbie 3¢punpbl, HOMeHKNaTypa U nsomepus. OcobeHHOCTU GUINYECKMX U XUMUYECKMX CBOMCTB.

MHOroaTomHble CNUPTbI — STUNEHTINKOb U TINLEPUH. DU3NYECKME U XMMUYECKME CBOMCTBA: peaKkLum
3aMelLeHNn, B3aMMOAeNCTBME C OPraHNYECKMMM U HEOPTraHUYECKMMM KUCI0TaMM, Ka4ecTBeHHan
peaKkumsa Ha MHOroaToOMHble CNUpPTbI. NpeacTaBieHne 0 MexaHU3Me peaKkLumii HyKNeodUabHOTo
3amelleHnn. [leicTBre Ha opraHn3m Yyesnoseka. Cnocobbl NoyYeHUn U NpUMEHEHME MHOFOaTOMHbIX
CNMpPTOB.

®eHon. CTpoeHne MOEKY/bl, B3aUMHOE BAUAHME TMAPOKCOrpynnbl U 6eH30nbHOro Aapa. Pusmueckue
cBoicTBa peHona. OCOBEeHHOCTM XMMMUYECKMX CBOMCTB peHona. KauecTBEHHbIe peakuyun Ha GpeHon.
ToKcnyHoCTb peHona. Cnocobbl nonyyeHns n npumeHeHune peHona. PeHondbopmanbaernaHan cMona.

KapboHunbHble coeAMHEHMA — anbAernapl U KETOHbl. DNIEKTPOHHOE CTPOeHUe KapboHWUIbHOM rpynnbl.
Fomonoruyeckue psagpl afbaernaos U KETOHOB, 06LWan Gopmyna, MU30Mepusi U HOMEHKAATYpa.
dur3myeckne cBOKCTBA aNbAerMaoB U KETOHOB. XMMUUYECKME CBOMCTBA aNbAerMaoB N KETOHOB: peakuum
npucoegnHeHmna. OKMCNEHNE aNbaernaoB, KauecTBEHHble peakunn Ha anbaerngbl. Cnocobbl noayyeHus
N NPUMEHEHME anbAernaoB U KETOHOB.

OAHOOCHOBHbIE NpeaenbHble KApboHOBbIE KNUCNOTbl. OCOBEHHOCTUN CTPOEHUA MONEKY KAapOOHOBbIX
KMCNOT. MI30Mepus U HomeHKAaTypa. PUsnyeckne cBOMCTBA OA4HOOCHOBHbIX NPeAebHbIX KapOOHOBbIX
KMCNOT. BogopoaHble CBA3M MeXAy MOeKyNamu KapboHOBbIX KUCNOT. XMMMYECKMe CBOICTBaA:
KMCNOTHbIE CBOWCTBA, Peakums aTepnduKaLmMm, peakumm ¢ y4acTMem yrneBogopoaHOro paguKkana.
OcobeHHOCTM CBOMCTB MypaBbUHOM KMUC/OTbI. [TOHATME O NPOM3BOAHbBIX KAPOOHOBBIX KUCNOT — CIOXHbIX
a¢pumpax. MHoroobpasme KapboHoBbIX KMCAOT. OCOBEHHOCTN CBOMCTB HeMnpeaebHbIX U apOMaTUYECKUX
KapbOHOBbIX KNCNOT, ANKAPOOHOBBIX KMCNOT, TMAPOKCUKAPOOHOBBIX KNCNOT. MpeacTaBuUTeNN BbICLLMX
KapbOHOBbIX KMCNOT: CTeapMHOBAA, NaIbMUTUHOBAS, OJIEMHOBAA, IMHOEBAA, IMHONEHOBAA KUCNOTbI.
Cnocobbl nony4yeHUs U NpUMMeHeHUe KapbOHOBbIX KUCAOT.

CnoxkHble apupbl. Fomonormyecknin pag, obuas dopmyna, UsoMmepma m HoOMeHKnaTypa. Pmusmyeckune m
XMMUYECKNE CBOMCTBA: MTMAPOAM3 B KUCOM U LWENIOYHOM cpeae.

Hupbl. CtpoeHne, dUsnYecKkne n XMMmyeckne CBOMCTBA KUPOB: M’MAPOAM3 B KUC/IOM U LWEeIOMHOM cpeae.
Ocob6eHHOCTU CBOWMCTB KMPOB, COAEPKALLMX OCTATKM HENpeaeNbHbIX XKUPHbIX KUCAOT. MKupbl B npupoae.

MbI14 KaK cONU BbICLLMX Kap6OHOBbIX KHUCNO0T, UX motuiee p,eﬁcname.



O6uan xapakTepmncTuka yrnesonos. Knaccmdbukaums yrnesoaos (MoHo-, Au- U Noancaxapuabl).
MoHocaxapuabl: roKko3a, GPyKTo3a, raslaktosa, pnbosa, Ae30KcMprnbosa. Pusmyeckue cBOMNCTBa U
HaxoxaeHue B npupoge. PoTocMHTE3. XMMMYECKME CBOMCTBA 1I0KO3bl: PeakLUum ¢ y4acTUemM CrnpToBbIX
W anbAernaHom rpynn, CinpToBOe U MOJIOYHOKUC0e BpoxKeHue. NpuMeHeHne F/10KO3bl, e€ 3Ha4YeHue B
U3HeaeATeIbHOCTM opraHM3amMa. [lncaxapuabl: caxapo3a, ManbTo3a U NakTo3a. BoccTaHaBauBatowme u
HeBOCCTaHaB/AMBaloLWMe Ancaxapuapl. TMApPoaM3 ancaxapmaos. HaxoxaeHne B npupoae u
npumeHeHue. Monncaxapuabl: Kpaxman, rMmMKoreH n uenntonosa. CrpoeHrne MakpoMOoIeKyn Kpaxmana,
rNMUKOreHa 1 uenntonosbl. dusmnyeckne cBOMCTBA Kpaxmana U Lenntono3bl. XMMUYeckme CBOMCTBa
Kpaxmana: rmaposins, KauecTBeHHana peakuma ¢ Mogom. XMMMYecKkue CBOMCTBA LLe1t0/103bl: TMAP0AU3,
nosiydeHve 3dMpoB Lenntono3bl. MoHATME 06 UCKYCCTBEHHbIX BOIOKHAX (BMCKO3a, aueTaTHbIN WEK).

JKcnepumeHTaibHble METOAbI U3yYEeHUA BELLECTB M UX NPEBPaLLEHMIA: PaCTBOPUMOCTb Pa3INYHbIX
CNMPTOB B BOAE, B3aMMOAEWNCTBME 3TAaHO1A C HAaTPMEM, OKUC/IEHNE 3TUIOBOIO CNMUPTa B anbAerns Ha
packanéHHOW MeAHOW NPOBONOKE, OKUC/EHWE STUIOBOrO CNNPTa ANXPOMATOM Kanna (BO3MOMKHO
MCMO/Ib30BaHWE BUAEOMATEPMAJIOB), KAYECTBEHHbIE PeaKLMKN Ha anbaernabl (C ruapoKcuaom
aAnammumHcepebpa(l) u rmgpokenaom megu(ll)), peakums ranuepuHa c rmgpokeuaom megu(ll),
XMMWYECKME CBOMCTBA PacTBOPaA YKCYCHOW KMUCI0TbI, B3aMMOAENCTBME PAcTBOPA MHOKO3bI C
rmapokcugom meam(ll), B3anmopelicTBre Kpaxmasna C MOLAOM, PelleHMe IKCNePUMEHTa/IbHbIX 3a4a4 No
Temam «CnupTbl U deHonbl», «KapboHoBble KUCAOTbI. CIOXHbIE 3DUPbIY.

A3oTcogepKalme opraHM4yecKkme coeguHeHns.

AMWHbI — OpraHMYecKkne NPon3BoaHble ammuaka. Knaccmdukaums ammHoB: anndatmyeckme u
apoMaTMYeCKUE; NepBUYHbIE, BTOPUYHBIE U TPeTUYHbIe. CTpoeHne monekyn, obwan popmyna,
n3oMepuna, HOMeHKNaTypa n dusnyeckne cBOMCcTBa. XMMmMUYecKoe CBOMCTBA anndaTUYECKMX aMUHOB:
OCHOBHbI€ CBOWCTBA, a/IKU/INPOBaHNE, B3aMMOAENCTBME NEPBUYHBIX aMUHOB C a30TUCTOM KMUC/IOTOMN.
Conun anknnammoHms.

AHWUAVH — npeacraBuTe/ib aMMHOB apoOMaTUYeCKOro paaa. CTpOEHMe aHMAKWHA. B3aumHoe BanAHMe
rpynn atTomoB B MOJieKy/1ie aHU/INHaA. OCco6eHHOCTM XMMMUYECKMX CBOMCTB aHUIMHA. KauyecTBeHHble
peakunn Ha aHUIUH. Cnocobbl nonyyeHnAa n npumeHeHme anmdpamqecr(mx amunHos. NoayyeHune
dHWU/INHA U3 HMTpO6eH3OJ'Ia.

AMUHOKMUCNOTbI. HOMeHKnaTypa u nsomepua. OTaenbHble NPEACTaBUTENN 0-aMUHOKUCAOT: FULMH,
aNaHuH. PUsnyeckme cBOMCTBA AMUHOKUCAIOT. XMMUYECKME CBOMCTBA aMMHOKUCAOT Kak aMdOoTepHbIX
OpraHMYeCcKUX COeANHEHWNN, peakLMa NOANKOHAEHCAUUKN, 06pa3oBaHNe NENTUAHON CBA3W.
Buonormyeckoe sHayeHMe aMMHOKUCAOT. CUHTE3 U TMAPOAU3 NENTUAOB.

Benku Kak npupoaHbie noaumepbl. MepBuYHan, BTOPUYHAA M TPETUYHAA CTPYKTypa 6enKkoB. Xumudeckue
cBoicTBa 6e/1IKoB: rMApPo/n3, AeHaTypaL s, Ka4eCTBEHHbIE peakunn Ha 6enku.

JKcnepuMmeHTasibHble METOAbI U3YYEeHMA BELLECTB M UX NPeBPaLLEHNI: pacTBOpeHUe 6enKkoB B BOAE,
AeHaTypauns 6eKoB NpU HarpesaHuK, LBETHbIE peakLuMn Ha BENKN, pelleHne SIKCNePUMEHTaIbHbIX
3a4a4 no Temam «AsoTcoaeprKallime opraHnyeckue coeamHeHnsa» n «PacnosHaBaHUe opraHMYecKnx
COeINHEHNN Y,

BblCOKOMOI’IEKyﬂHprIe coeanHeHuA.



OCHOBHblE NOHATUA XMMUU BbICOKOMOEKYNAPHbIX COEANHEHMIA: MOHOMEP, NOJIMMEP, CTPYKTYPHOE
3BEHO, CTeMeHb NoMMEepU3aL MK, CpeaHAA MoNeKyNsapHaa macca. OCHOBHbIE METOAbl CUHTE3a
BbICOKOMOJIEKYIAPHbIX COEANHEHWNA — NOIMMEPU3aLMA U NONMKOHAEHCaUMA.

MonumepHble MaTepuansl. Maactmaccbl (NOAMITUAEH, NOAUNPONUAEH, MOJAUBUHUAXAOPUA, NOAUCTUPOAN,
NoJIMMETUIMETAKPUAAT, MOANKAPOOHaTbI, NoMaTUNeHTepedTanaT). YTnamsauma n nepepaboTka
nAacTuUKa.

dnacTomepbl: HaTypabHbIV KayuyK, CUHTETUYECKME KayuyKu (ByTaaMeHOoBbIN, XJI0PONpPeHoBbIN,
M30NPEHOBbIN) M CUANKOHDI. Pe3unHa.

Bo/s10KHa: HaTypanbHble (XN0MOK, WePCTb, WEK), MCKYCCTBEHHbIE (BMCKO3a, aLeTaTHOe BOJIOKHO),
CUHTETMYECKMe (KanpoH 1 NaBcaH).

Monnmepbl CNeLnanbHOro HasHayveHus (TedsioH, KeBaap, 31eKTPONPOBOAALLNE NMOJIMMEPDI,
6uopasnaraemble NOANMEpbI).

3Kcnepwv\eHTaanb|e MeTodbl N3y4yeHnAa BewecTs N nUX I'IpEBpaLLI,EHMVIZ O3HakKomneHune C o6pa3u,aMV|
NPUPOAHbLIX N UCKYCCTBEHHbLIX BOJIOKOH, MNJ1aCTMacCC, Kay4yKoB, pelleHne sKCnepnmeHTa/ibHbIX 3a4a4 No
Teme «Pacno3HaBaHMe NAACTMACC U BOJTOKOH».

PacuéTtHble 3agaun.

HaxoskaeHne monekynapHoi Gpopmy/bl OpraHMYecKoro coeanHeHMUA No MacCoBbIM A0NSAM 31€MEHTOB,
BXOAALLMX B €r0 COCTaB, HaXOXAeHNEe MOEeKYAAPHOMN GOPMY/ibl OPraHNYECKOro cCoeaMHEeHUA No macce
(06bEMY) NPOAYKTOB CropaHus, NO KONMYECTBY BellecTsa (Mmacce, 06bEMy) MPOAYKTOB peakumm n/mam
NCXOAHbIX BELWLECTB, YyCTaHOBAEHME CTPYKTYPHOM GpOpMybl OpraHMYecKoro BelllecTBa Ha OCHOBE ero
XMMUYECKNX CBOMCTB MK cnocoboB nonyyeHus, onpeaesneHune A40a1 BbIXoAa NPOAYKTa peakLuum ot
TEOPEeTUYECKM BO3MOXKHOTIO.

Memnpep,meTHble cBA3N.

Peanunsauyma MeXnpegmeTHbIX cBA3ENn npu N3y4vyeHmn OpFaHM‘-IECKOIZ xummn 8 10 Knacce ocywecrtBnAaeTcAa
yepes ncnosibsosaHme Kak O6LU,VIX eCTeCTBEHHO-HAYy4HbIX NOHATUN, TaK U NOHATUN, NMPUHATbLIX B
oTAe/IbHbIX NpeameTax eCTeCTBeHHO-Hay4YHOro uukna.

Obuue ecTecTBEHHO-Hay4YHbIE NOHATUA: ABJIEHMNE, HAaYYHbIN QaKT, rMnoTe3a, Teopus, 3aKOH, aHaNus,
CUHTE3, Knaccudukauma, HabnlogeHne, USMEpPEHME, SKCNEPUMEHT, MOAEb, MOAENMPOBAHME.

dusnka: matepms, aToM, 31EKTPOH, NPOTOH, HENTPOH, MOJIeKYNa, SHEPreTUYECKNn ypoBeHb, BELLLECTBO,
Teno, o6bEM, arperaTHoe COCTOAHME BELLECTBa, PU3MUYECKME BENNYMHDI, €ANHULbI U3MEPEHMUS,
CKOPOCTb, 3HEeprusa, macca.

Buonorua: KneTka, opraHnsm, skocucTema, bruocohepa, metabonnsm, HaceACTBEHHOCTb, aBTOTPODHbIN
W reTepoTPOodHbI TUN NUTaHMA, BposkeHne, GOTOCUHTES, AbiXxaHUe, Besiku, YyrAeBoabl, 1pbl,
HYK/€MHOBbIE KNCNOTbI, GEPMEHTbI.

Feorpadusa: nonesHble MCKOMaemble, TOMANBO.



TexHonorua: NnuweBble NPOAYKTbl, OCHOBbI PALMOHANBLHOIO MUTAHMA, MOIOLWME CpeacTBa, maTepuasibl N3
UCKYCCTBEHHbIX U CUHTETUYECKUNX BOJTOKOH.

11 KNACC

OBLWAA N HEOPTAHUYECKAA XMMUWA
TeopeTnyecKkne 0CHOBbI XUMUN.

Atom. CocTaB aTOMHbIX AAep. XMMUYECKMI aneMeHT. M3oTonbl. CTpoeHMe 3N1eKTPOHHbIX 060/104€eK
aTOMOB, KBAaHTOBbIE YMCNA. DHEPreTUYECKME YPOBHM U NOAYPOBHU. ATOMHbIE OpOUTaNN.
KnaccudurKkaumsa XMMUYECKUX 3/IEMEHTOB (s-, p-, d-, f-anemeHTbI). PacnpeaeneHune 3/1eKTPOHOB No
aTOMHbIM OpPOUTANAM. DNEKTPOHHbIE KOHOUTYPaALMM ATOMOB 3/1IEMEHTOB NEPBOrO—4ETBEPTOrO
Nnep1MoaoB B OCHOBHOM M BO3DOYKAEHHOM COCTOSHWUM, 3NEKTPOHHbIE KOHOUTYpPaLIMM MOHOB.
INeKTPoOTPULATENBHOCTD.

MeprogmMyecknin 3aKoH K NMepuoguyeckas cuctema xmummnyeckmx anementos .M. MeHgeneesa. CBasb
nepuoamnyeckoro 3akoHa u Nepnoanyeckom cUCTeMbl XMMUYECKMX 3/1EMEHTOB C COBPEMEHHOW Teopuen
CTPOEHUA aTOMOB. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMMNYECKUX I/IEMEHTOB N 06pasyemMbiX UMUK
NPOCTbIX U CIOXHbIX BELLECTB NO rpynnam 1 nepnogam. 3HadeHue nepnogmyeckoro 3akoda J.U.
MeHpgeneesa.

XMmmnyeckan cBasb. BUabl XMMNYECKOM CBA3M: KOBA/NIEHTHAsA, MOHHAA, MeTanandeckas. MexaHW3mbl
06pa3oBaHNA KOBaNEHTHOM CBA3N: OOMEHHbIM U OHOPHO-AKLENTOPHbIN. DHEPTUS U AJINHA CBA3M.

MoNApPHOCTb, HaNPaBAEHHOCTb M HACbILW,AEMOCTb KOBa/IEHTHOW CBA3W. KpaTHble cBA3M. BogopoaHas
cBA3b. MeXMoneKkynapHblie B3auMoAeNCTBUS.

BaneHTHOCTb U BaJIEHTHbIE BO3MOXHOCTM aTOMOB. CBA3b 3/IEKTPOHHOM CTPYKTYPbl MOJIEKY C UX
reoMeTpUYECKUM CTPOEHMEM (Ha NpUMepe CoeANHEHUI 31eEMEHTOB BTOPOro nepmnoaa).

I'Ipe,u,CTaBneHme O KOMMJIeKCHbIX coegmnHeHnax. CocTaB KOMNAEKCHOro MoHa: KOMI'II'IEKC006p33OBaTeﬂb,
AnraHgbl. 3HaYeHMEe KOMNAEKCHbIX COEAMHGHMVI. MNoHATHe O KOOpLI,VIHaLI,VIOHHOVI XUMUNn.

Belectea MONEKYNAPHOrO M HEMONEKYAAPHOMO CTPOEHMA. TUMbl KPUCTANNMYECKUX PELUETOK (CTPYKTYP)
M CBOWCTBA BELLECTB.

MoHATMeE 0 gUcnepcHbIX cuctemax. MCTUHHbIE pacTBopsl. MpeacTaBneHne O KOAIONAHbBIX PACTBOPAX.
Cnocobbl BbiparkeHUs KOHUEHTPaLMM PaCTBOPOB: MaccoBas [0/ BELLECTBA B pacTBOPE, MOASIPHAs
KOHLLeHTpaLuma. HacblWweHHble M HEHACbILWEHHbIE PACTBOPbI, PaCTBOPMMOCTb. KpuctannornapaTbl.

KnaccudmKkauma n HOMeHKNaTypa HeoOpraHMYeCcKMX BelecTs. TpMBUAIbHbIE HA3BaHMA OTAENbHbIX
npeacTasuTeneil HEOPraHNYECKMUX BELLECTB.

KnaccudumKauma XuMmMYeCcKmx peakumnin B HEOpraHMYecKom 1 opraHMYecKom XMMUKN. 3aKOH COXpaHeHUsA
MaccCbl BELL,ECTB; 3aKOH COXPaHEHMA 1 NPEBPALLEHUA IHEPTUM NPU XUMUYECKUX peakLuuax. Tennosble
3 dEKTbl XMMUYECKUX peaKkunit. Tepmoxmmmnyeckme ypaBHeHuUs.



CKOpOCTb XMMNYECKOM peaKumnm, eé 3aBUCUMOCTb OT Pas/inyHbIX pakTopoB. foMoreHHbIe
reteporeHHble peakumn. Katanms n kataansartopsbl.

Obpatmbie U HeobpaTUMble peakumn. XuMmnyeckoe paBHoBecune. KOHCTaHTa XMMUYECKOro paBHOBECHUS.
dakTOpbI, BAMAIOLWME HA MONOKEHNE XMMUYECKOTO PAaBHOBECUA: TeMNepaTypa, AaB/EHNE U
KOHUEHTpaLMmM BeLLeCcTB, y4acTByoLWwmx B peakumu. MpuHumn Jle LWaTtenve.

dneKTpoanTUYecKas anccoumaums. CuabHble 1 cnabble anekTpoantol. CteneHb guccoumnaumn. Cpega
BOZHbIX PaCTBOPOB: KMC/IO0THAs, HEUTPaAbHanA, WenoyYHan. BogopoaHblii nokasaTens (pH) pacteopa.
fmpaponus coneit. Peakumm MoHHOro obmeHa.

OKNCNUTENbHO-BOCCTAaHOBUTENbHbIE peakuumn. CTeneHb OKNcAeHns. OKUCANTENb U BOCCTAHOBUTESTb.
Mpouecchl OKUCIEHUA 1 BOCCTAaHOBIEHUA. BaXKHelLMe OKMCAUTENN M BocCcTaHoBUTeNN. MeTog,
3NEeKTPOHHOro 6anaHca. INeKTPOAN3 PacTBOPOB M Pacn/iaBoB BELLEcTs.

JKcnepmMmeHTabHble METOAbI U3YUYEHMA BELLLECTB M UX NPEBPALLEHMI: Pa3NOXKEeHUe NepoKcnaa
BOZOPOAa B NPUCYTCTBUM KaTaiM3aTopa, MOLENN KPUCTANNIMYECKUX PELLETOK, NpoBeaeHNe peakuuii
WMOHHOro 06MeHa, onpeaesneHne cpeabl PaCTBOPOB C MOMOLLbIO MHAMKATOPOB, U3yYEHWE BANAHUA
pasinyHbIX GaKTOPOB Ha CKOPOCTb XMMMUYECKOMN PEAKLMUMN U NOSOKEHNE XMMUYECKOTO paBHOBECHS.

HeopraHunyeckasa xumumsa.

MonoxeHne HemeTannos B [Neprnoanyeckoit cucteme xmummyeckmx anemenTos .M. MeHaeneesa n
0COBEHHOCTU CTPOEHMA NX aTOMOB. PU3nYeCcKMe CBOMCTBA HEMETANN0B. ANNOTPONUA HeMeTanNoB (Ha
npumepe K1ucnopoga, cepbl, pochopa v yrnepoaa).

Bogopoga. MonyyeHne, GM3MUYECKNE U XMMUYECKME CBOMCTBA: peakunmn C MeTanamm U HeMeTannamu,
BOCCTaHOBUTE/IbHble CBONCTBA. MTnApuabl. TON/IMBHbIE 31€MEHTbI.

lanoreHbl. HaxoxaeHune B npupoae, cnocobbl noayvyeHns, Gusnyeckne u Xummnyeckne CBoicTaa.
lanoreHoBoAOpPOAbI. BaxkHeNwWwmMe KUCAopoaAcoAep KaLLME COeANHEHUSA raioreHoB. JTabopaTopHble U
NPOMbILL/IEHHbIE CNOCO6bI NONYYEHUA ranoreHoB. NpUMeHeHWe raloreHoB U UX COeANHEHUA.

Kuncnopoa, 030H. JTabopaTopHble U NPOMbILAEHHbIE CNOcobbl NoNyYeHUn Knucaopoaa. dusmueckme u
XMMUYECKME CBOMCTBA M MPUMEHEHME KMCI0POAa 1 030HA. OKCUAbI U MepoKCUabl.

Cepa. HaxoxaeHue B npupoae, cnocobbl nonyyeHms, GUsnYeckne u XMuMmnyeckme CBOMCTBA.
CepoBogopoa, cynbduapbl. Okeng, cepbl(lV), okecna cepbi(VI). CepHUCTasa U cepHas KUCNOTbI U UX CONU.
OcobeHHOCTM CBOMCTB CePHOM KNCNOTbI. NpumeHeHWe cepbl U e€ coeaUHEHUN.

A30T. HaxoxaeHue B npuposae, cnocobbl nonydeHus, dusnyeckne n XuMmmyeckme cBoicTea. AMMUaK,
HUTpUAbl. OKCKAbl a30Ta. A30TUCTAA M a30THAA KMCNOTbl U X conn. OCOBEHHOCTM CBOMCTB a30THOM
KMcnoTbl. MpuMeHeHMe a3oTa U ero coeAnHeHn. A3oTHble yaobpeHus.

docoop. HaxoxaeHne B npupose, cnocobbl NosydeHus, pusmyeckme u XuMmnyeckue cBOMCTBa.
docdunabl u pocduH. Okenapbl docdopa, pochopHasa KucnoTa u eé conu. NMprumeHeHune pochopa u ero
coeguHeHui. PochopHble yaobpeHus.

Yrnepog, HaxoxaeHne B Npupoae. ANNoTponHble mogudukaumn. Pusmyeckne n XMMMYeckme CBOMCTBA
NpocCTbIX BellecTs, 06pasoBaHHbIX yrnepogom. Okeua yrnepoaa(ll), okema yrnepoaa(lV), yronbHas



KMCNOTa U e€ conn. AKTMBMPOBaAHHbII yronb, agcopbuma. dynnepeHsl, rpadeH, yraepoaHole
HaHOTPYBKW. MprUMeHEHMEe NPOCTbIX BellecTs, 06pa30BaHHbIX Yr1epoaoM, U ero CoeguHeHNN.

KpemHuin. HaxoxgeHue B npupoge, cnocobbl nonyyeHms, pusnyeckme n xmmmyeckme ceomctea. OKeua
KpemHuA(IV), KpemMHMeBaA KNCNOTA, CUAKKaTbI. [TpUMeHEHNE KpeMHUA U ero coeamHeHnin. CTekno, ero
noJsiydeHue, BUApl CTekNa.

MonoxeHne metannos B [eprnoanyeckor cucteme XMmmMUYeckmx aiemeHToB. OCO6eHHOCTM CTPOEeHUA
3/1IeKTPOHHbIX 060/104eK aTOMOB MeTannoB. Obwme pusnyeckme cBocTBa MeTannos. MpumeHeHue
meTannos B 6bITy M TexHuKe. CnnaBbl METAN/OB.

INEKTPOXMMMUYECKUIA pag, HanpsaxKeHu meTannos. O6ume cnocobbl NoyYeHNa MeTanNoBs:
rMOPOMETANNYPIUs, MTMPOMETANAYPIUA, SNEKTPOMETANNYPIrUA. [TOHATUE O KOPPO3UKN METANJIOB.
Cnocobbl 3aWnTbl OT KOPPO3UMU.

O6wan xapakTepmnctTnuka metannos IA-rpynnbl Mepnogmyeckon cMCTeMbl XMMUYECKUX SN1EMEHTOB.
HaTpuin n kKannin: nonyyeHune, puUsmMyeckme n XMMMUYECKME CBOMCTBA, MPUMEHEHME NPOCTbIX BELLECTB N UX
coeIHEeHUN.

O6wwan xapakTepuctnuka metannos lIA-rpynnbl Mepnoanyeckomn cMcTemMbl XMMUYECKUX S/1IEMEHTOB.
MarHuii u Kanbumii: nonyvyeHme, PUanyecKkme n XMmmyeckne CBOMCTBA, MPUMEHEHUE MPOCTbIX BELLECTB U
nx coeanHeHnn. ECTKOCTb BOAbI M CNOCOOLI €€ yCTpaHeHUA.

ANOMUHUIA: NonyYyeHne, GU3NYECKUE N XMMUYECKUE CBOMCTBA, NPMMEHEHME MPOCTOro BEeLecTsa U ero
coegmHeHuin. AMdoTepHble CBOMCTBA OKCUAA M TMAPOKCUAA aNIOMUHUSA, TMAPOKCOKOMMIEKChI
AJTIOMUNHUA.

O6wwan xapaKTepmucTUKa MeTanioB NoboUHbIx nogrpynn (b-rpynn) Mepuoguyeckoi cucrembl
XMMWYECKUX S1EMEHTOB.

®dusnyeckne n XMMmnYeckne CBOMCTBA XpoMa M ero coeanHeHmnin. OKeuabl U rugpokeunabl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomatbl  AnxpomaTbl, UX OKUCAUTENbHbIE CBOUCTBA. MoyYeHue u
npuMeHeHne Xxpoma.

dur3myeckne n XMMmnYecKme CBoOMCTBa MapraHua 1 ero coegmMHeHuin. BasxkHenlme coeanHeHNs
mapranua(ll), mapranua(lV), mapranua(VIl) n mapranua(Vil). MepmaHraHaT Kanma, ero oOKUCAUTENbHbIE
CBoOWCTBa.

dusnyeckne n XMMmnYeckmne CBOMCTBa Xesesa 1 ero coeanHeHmin. OKCuabl, TMAPOKCHAbI U COMU
»kenesa(ll) v xkenesa(lll). MonyyeHne 1 NnpMmeHeHMe XKenesa 1 ero CnaaBos.

dur3myeckne N XMMmMYecKme CBOMCTBa Mean n eé coegmHeHnin. MonyyeHne 1 NnpUMeHeHne meau 1 eé
COeAMHEHUN.

LMHK: nonyyeHne, GU3nUYecKne n XuMmyeckne cBoiicTea. AMdoTepHble CBOMCTBA OKCMAA U r’MAPOKCHaa
UMHKA, TMAPOKCOKOMMNEKChI LMHKa. MpUMeHeHMe LMHKa U ero CoeAnHEHWA.

JKcnepumeHTaibHble METOAb! U3yYeHUA BELLECTB M UX NPEeBPaLLEHUIA: U3yYeHne 0bpa3LoB
HemeTan0B, ropeHue cepbl, pocdopa, Kenesa, MarH1A B KUCOpPoAe, U3ydyeHUe Konnekumm «MeTanbl
M CNAaBbl», B3aMMOAENCTBME LLEOYHbIX U LLLE/I0YHO3EME/bHbIX METaJ1/10B C BOAO0MN (BO3MOMKHO



MCNoab30BaHNWe BUAEOMATEPMANOB), B3aMMOAENCTBME LIMHKA U Kefle3a C PpacTBOPaMM KUCIOT U
LLeNI0YEeN, KaYeCTBEHHbIE PeaKkLUmn Ha HeopraHMYeckue aHMOHbI, KaTUOH BOAOPOAA M KaTUOHBI
METaN/I0B, B3aMMOAENCTBME TMAPOKCMAOB a/lOMUHUA U LUMHKA C PacTBOPaMM KMCNOT U LLEeIoYen,
pelleHne 3KCNepuMeHTabHbIX 3a4a4 No Temam «lanoreHb!», «Cepa n eé coeguHeHna», «A30T n
dochop 1 nx coeguHeHua», «MeTansbl rnaBHbIX NOArpyNn», «MeTanabl NO6OYHBIX NOArpYyNM».

XMUMA U }KU3Hb.

Ponb xumuun B obecneyeHnn yCcToMYMBOro pa3BUTUA YeioBeyecTBa. MoHATUE O HayYHbIX MeTodax
NO3HaHWA N METOA0M0MMU HAYYHOro UccneaoBaHNA. HayuHble NMPUHLMMbI OpraHn3aLmm XMMnYeckoro
npoussoacTsa. [pomblilieHHble CNocobbl NONYyYeHUA BaXKHENLWNX BELLECTB (Ha NpMmepe Npon3BOACTBa
amMMMaKa, CepHOM KMCNOTbI, MeTaHoNa). MpomMblluneHHble cnocobbl NOAYYeHNA MeTanN0B 1 CNAaBOoB.
XMMUUecKoe 3arpasHeHme OKpy»KatoLen cpeabl 1 ero nocneacTsns. Poab xumum B obecneyeHmm
sHepreTUyeckoi besonacHocTu.

Xnmma n 340p0OBbe YenoBeKa. HEKapCTBEHHbIe cpeacrtea. I'Ipanma MCNOJ1Ib30BaHNA NNIEKAPCTBEHHbIX
npenapaTtosB. POnb XMMWUK B PasBUTUN MeOULUMNHbI.

XMMUA NULLM: OCHOBHbIE KOMMOHEHTbI, NULLEBble 406aBKKU. Posb XMmKK B obecneyeHnmn nuiLesom
6e3onacHoCTK.

KocmeTtunueckue 1 napdromepHble cpeacTsa. bbiToas xumusa. MNpasuaa 6e30nacHOro Ncno/ib3oBaHMsA
npenapaTtos 6bITOBON XMMUU B MOBCEAHEBHOM KU3HMU.

Xnumma B cTpouTenbCcTee: BaXKHeMwue CTpOUTENIbHbIE MaTepuabl (LI,EMEHT, 6eTOH).
XMuA B CENbCKOM X035IUCTBE. OpraHquCKme N MUHEpPasbHblE yp,O6p€HMFI.

COBDEMEHHbIe KOHCTPYKLMOHHbIE MaTepualibl, KpacKun, CTEK0, Kepamunka. MaTtepuanbl ana
3NEKTPOHUKN. HaHOTEXHONOTMMN.

PacuéTtHble 3agaun.

PacuéTbl: macchbl BelecTsa WA 06bEMa rasoB Mo M3BECTHOMY KOJIMYECTBY BELLEeCTBa, Macce Uan ob6bémy
OZHOTO M3 y4acTBYIOLLNX B PeaKL MM BeLEecTB, Macchl (06bEMa, KoMYecTBa Belw,ecTsa) NPoayKTOB
peaKkuunn, ecin ogHO U3 BELLLECTB UMeeT NPUMecH, Macchl (06bEMa, KONMYECTBA BeLLecTBa) NPoAyKTa
peaKLun, ecinm ogHO U3 BELLECTB AaHO B BUAE PAcTBOPa C onpesenéHHON MaccoBoi gonen
PacTBOPEHHOrO BeLLLeCTBA, MAaCCOBOM 40N N MONAPHON KOHLEHTPALLMKN BELLECTBA B pacTBOpPE, 40U
BbIXO4a NPOAYKTA peaKkLumn oT TeopeTUYeCKU BO3MOKHOTIO.

MexnpegmeTHble CBA3MN.

Peanunsauma mexnpeameTHbIX CBA3EM NPU U3yveHMM 0bLen n HeopraHnyeckoi xummnm B 11 Knacce
OCYLLECTBAAETCA Yepes UCNO/Ib30BaHME KaK 06LMX eCTeCTBEHHO-HAYUYHbIX MOHATUI, TaK U NOHATUIA,
NPUHATBIX B OTAENbHbIX NPeAMETax eCTECTBEHHO-HAYYHOrO0 LMKAa.

Ob6uiue ecTeCcTBEHHO-Hay4YHble NMOHATUA: ABJEHME, Hay4HbI $aKT, rMnoTesa, TEOPUA, 3aKOH, aHaNu3,
CUHTE3, KnaccnudukaLma, NepuoanyHoCcTb, HabaoaeHne, U3MepeHune, SKCNEPUMEHT, MOAENb,
MoAeNMpoBaHue.



dusnka: matepma, MUKPOMMUP, MaKPOMUP, aTOM, SN1EKTPOH, NPOTOH, HENTPOH, NOH, U30TOMbI,
PafMOoaKTUBHOCTb, MOJIEKY/Ia, SHEPTrEeTUYECKNI YPOBEHb, BELLLECTBO, Tes10, 06bEM, arperatHoe
COCTOAIHME BellecTBa, UAeasbHbli ras, pusndeckne BeMUYnHbI, eAUHULLbI U3MEPEHUs, CKOPOCTb,
3Heprua, macca.

Buonorus: Knetka, opraHnsm, akocmuctema, bmocdepa, MeTaboM3mM, MakpPo- U MUKPO3IEMEHTbI, 6enKN,
KUPbI, Yr1eBogbl, HYKAEUHOBbIE KUC/OTbl, GePMEHTbI, TOPMOHbI, KPYrOBOPOT BELLLECTB U MOTOK SHEPrnu
B 9KOCMCTEMAX.

I'eorpad)vm: MWUHEPaabl, rTOPHble NOpPOoAbl, MOsIE3HbIE NCKOMAaeMble, TONNINBO, PECYPCbI.

TexHONOrUA: XMMMUYECKan NPOMbILLNEHHOCTb, MeTayprua, CTPOUTEIbHbIE MaTepurarbl,
Ce/IbCKOX03ANCTBEHHOE NPOM3BOACTBO, NULLEBAsA MPOMbILLIEHHOCTb, papmaLieBTUYECKan
NPOMbILLIEHHOCTb, MPOM3BOACTBO KOCMETUYECKUX NPenapaTos, NPON3BOACTBO KOHCTPYKLMOHHbIX
MaTepunanos, 3/1eKTPOHHAA NPOMBbILLNEHHOCTb, HAHOTEXHONOTUN.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI MO XUMWUKU HA YTTTYBJIEHHOM YPOBHE
CPEAHEIO OBLLLEFO OBPA3OBAHUA

JINYHOCTHBDIE PE3Y/IbTATHI

B coOTBETCTBMM C CUCTEMHO-AEATEIbHOCTHBIM MOAXO40M B CTPYKTYPE IMYHOCTHbIX pe3ynbTaToB
OCBOEHMA NpeameTa «Xumua» Ha ypoBHE cpeaHero obuiero ob6pasoBaHuUA BblAeNeHbl caeayowme
COCTaBAAIOLLME: OCO3HAHNE 0OYYAIOLLMMUNCA POCCUNCKON FPaXKAaHCKOM MAEHTUYHOCTU; FOTOBHOCTb K
CaMOpPa3BUTUIO, CAMOCTOATE/IBHOCTM U CaMOONpeaeNeHMIO; HaIMYMe MOTUMBALMK K 0ByYeHNIo;
rOTOBHOCTb M CNOCOBHOCTb 0BYyYaloLMXCA PYKOBOACTBOBATLCA NPUHATLIMKU B 06LLECTBE NPaBUAaAMU U
HOpPMamM NoBeAEeHMUA; HanYmMe NPABOCO3HAHMA, IKOJOTMYECKOM KyIbTypbl; CNOCOBHOCTb CTaBUTb Len
N CTPOUTb *KU3HEHHbIE MNaHbI.

JINUHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeaMeTa «XMMUA» oTpaKatoT chopMMPOBAHHOCTb OMbITa
Nno3HaBaTe/IbHOM U MPAKTUYECKOM AeATe/IbHOCTU 00yYatoLWMXCA B Npouecce peaansaumm
obpasoBaTeibHOM AeATeNIbHOCTY.

JINUHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeaMeTa «XMMUA» OTPaXKaloT chOPMMPOBAHHOCTb OMbITa
no3HaBaTeNbHOM U NPaKTUYECKON AeATeIbHOCTM 0ByYaloLLMXCa B NpoLecce peannsaumm
obpa3oBaTeIbHON AeATENbHOCTM, B TOM YMCJIE B YaCTu:

1) rpaxkaaHCKoro BOCNuUTaHuA:

0CO3HaHUA 06YYaOLWMMMCA CBOMX KOHCTUTYLIMOHHbIX NPaB U 0653aHHOCTEMN, YBaXKEHNA K 3aKOHY U
NpPaBonNoOPAAKY;

npeacrtasneHUA 0 counanibHbIX HOpMmax U npasuiax MexxXIM4YHOCTHbIX OTHOLUEHWUI B KONNEKTUBE;

rOTOBHOCTM K COBMECTHOM TBOpHECKOﬁ AeATeNbHOCTU NPU CO34aHNUN yLI66HbIX NPOEKTOB, peweHnn
yqe6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbINO/IHEHNUN XUMUNYECKNX SKCNEPUMEHTOB,

CNOCOBHOCTM NOHMMATbL U MPUHMMATb MOTMBbI, HAMEPEHMSA, IOTUKY U apryMeHTbl APYTrMX NPU aHannse
pasNINyHbIX BUAOB Y4ebHOM AeATeNbHOCTY;

2) naTpnNoTU4YECKOro BOCNMUTaHUA:
LUEHHOCTHOIoO OTHOWEHNA K UCTOPUYECKOMY U HAaYy4YHOMY Hacneauto OTEYECTBEHHOM XUMUU;

yBa*XeHuA K npoueccy TBop4yecTea B obnactu TEOPUN N NPAKTUYECKOIO NPUNOKEHNA XMMNN, OCO3HAHUA
TOrO, YTO AaHHble HayKN eCTb pe3ynbTaT A/INUTE/IbHbIX Ha6ﬂIO,D,eHMl7'I, KPONOT/IMBbIX SKCNEPUMEHTA/IbHbIX
NMOUCKOB, MOCTOAHHOIO TpyAda yL-IéHbIX M NPaKTUKOB,

MHTEpPECa N NO3HAaBaTe/IbHbIX MOTUBOB B NOZ1Iy4E€HUN U nocheayrowem aHainse MH(bOpMaLI,MM o
nepenosBbiX AOCTUXKEHNAX cospemeHHoﬁ OTEYECTBEHHOMN XUMWNK;

3) AYXOBHO-HPABCTBEHHOMO BOCMMTAHUA:



HPaBCTBEHHOIO CO3HAHWA, 3 TUHECKOIo NoBeaAeHUA;

cnocobHocTH oueHnBaTb CUTYaLUMUKN, CBA3aHHbIE C XMMNYECKMMU ABNEHNAMU, U NPUHUMATb OCO3HaHHbIe
peweHnAa, opueHTUpyAaCcb Ha MOpPaZIbHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTU;

rOTOBHOCTM OLEHUBATbL CBOE noBeaeHmne N NOCTYNKMU CBOMX TOBapVILLI,EI‘/JI C HOBMLLMVI HPaBCTBEHHbIX U
npaBoOBbIX HOPM U C yLIéTOM OCO3HaHWA I'IOCJ'IG,D,CTBMVI NOCTYNKOB;

4) popmMmmpoBaHUA KyAbTYpbl 340POBbA:

NOHMMaHUA LEHHOCTEeN 340P0BOro M 6e3onacHoro obpasa Ku3HM, Heo6Xo0AMMOCTM OTBETCTBEHHOIO
OTHOLIEHUSA K COBCTBEHHOMY GU3NYECKOMY U MCUXMYECKOMY 340POBbIO;

cobnoaeHns npasua 6e3onacHoro obpaLleHns ¢ BelLecTBamm B ObiTy, MOBCEAHEBHOM }KU3HU, B
TPYAO0BOW AeATeNbHOCTH;

NMOHUMAHMA LLEHHOCTM NPaBUA UHANBUAYANbHOIO U KONNEKTUBHOIO 6€30MacHOro NoBeAeHuUA B
CUTYaUMAX, YIPOXKAIOLLMX 340P0BbIO U KU3HU NOAEN;

OCO3HaHUA NOCNeACTBMI U HENPUATUA BPEAHbIX NPMBbIYeK (ynoTpebaeHna ankorons, HapKOTUKOB,
KypeHus);

5) TpyZA0BOro BOCNUTAHMSA:

KOMMYHMKaTMBHOVI KOMNETEHTHOCTU B y‘-IE6HO-MCCﬂeAOBaTEJ1bCKOﬁ AeATENDbHOCTHU, 06I.I.l,eCTBeHHO
NoNe3HoMu, TBOp‘-IeCKOﬁ N Apyrux snaax AeATe/ibHOCTH,

YCTaHOBKUW Ha aKTUBHOE y4aCTUeE B pelleHNN NPaKTUYeCKNX 3a4a4 COL],VIaﬂbHOVI HanpaB/1eHHOCTU (B
PaMKax cBoero Knacca, LIJKOI'IbI);

MHTEPEeCca K MPaKTUYECKOMY M3y4yeHnto npodeccuin pasIniyHoro poaa, B TOM YMC/le Ha OCHOBE
NpUMeHeHMA NpeaMeTHbIX 3HaHUIA MO XMMUK;

YBaXKeHUA K TpyAyY, NMO4AM TPyAa M pesynbTaTaM TPYA0BOM AeATeNbHOCTH;

rOTOBHOCTM K OCO3HaHHOMY Bbl6OPY MHAUBUAYANbHOMN TPaeKTopMm obpasosaHua, byayuiei npodeccun
W peannsaumm cobCTBEHHbIX XXM3HEHHbIX M1aHOB C YY4ETOM JIMYHOCTHbIX MHTEPECcoB, CnocobHocTel K
XMMUW, MHTEPECOB M NoTpebHoCTel 06LecTBa;

6) 9KO/10TMYeCKOro BOCNNTaHnA:

3KO/IOTMYECKM L,eiecoobpasHOro OTHOLWEHMA K NPUPOoAE KaK UCTOYHUKY CYLLLECTBOBAHMA KU3HU Ha
3emne;

NOHMMaHUA robanbHOro XapaKTepa s3Ko/10rm4yecKkmnx I'Ip06}'IEM, BINAHNA SKOHOMUNYECKUX NMPOLL,eCCOB Ha
COCTOAHUE I'IpI/IpO,CI,HOI\/'I n cou,maanoﬁ cpegbl;

OCO3HaHuA HeOGXO,CI,VIMOCTM MCcnonb3oBaHUA AOCTI/I)'KEHVIﬁ XUMUn gna peweHma sonpocos
PaunoOHaIbHOIo NPMUPOAONO/Ib30BaHNA;



aKTUBHOrO HENpUATUA AENCTBMIA, MPUHOCALLMX BPEA OKPYHKalOLLEe NPUPOAHON cpeae, ymeHus
MPOrHo3MpoBaTb HebnaronpuATHbIE SKOOrMYECKME NOCAeACTBUA NPeAnPUHUMAaEMbIX AEACTBUI 1
npegoTBPaLLaTh MX;

Ha/IMUYMA PA3BUTOrO IKOJIOMMYECKOTO MbILWNEHMS, IKONOTMUYECKON KYNbTYpPbl, ONbiTa AEATENbHOCTH
3KO/I0rMYECKOM HamnpaBeHHOCTU, YMEHUA PYKOBOACTBOBATLCA MMU B MO3HABaTEIbHOW,
KOMMYHMKaTUBHOM M COLMANbHOM NPaKTMKe, CMOCOBHOCTM U YMEHMNA aKTUBHO NPOTUBOCTOATb
ngeonormm xemopobuu;

7) LEHHOCTM Hay4HOro MO3HaHUA:

MMPOBO33PEHUSA, COOTBETCTBYHOLLLEIO COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKM M 0BLL,eCTBEHHOW
NPaKTUKK;

NOHUMAHUA cneunPUKM XMMUM KaK HaYKW1, OCO3HAHUS e€ poan B pOPMMPOBAHUM PALLMOHAIBHOTO
HAy4YHOro MbILLI/IEHMA, CO34aHUM LEeNOCTHOro NPeACcTaBAeHUs 06 OKPYKatoLWEM MUPE KaK 0 egMHCTBE
nNpUpoAbl 1 YeNoBeKa, B NO3HAHUN MPUPOAHbIX 3aKOHOMEPHOCTEN 1 pelleHnn npobiem coxpaHeHus
NPUPOLHOro paBHoOBeCHUS;

ybeaEHHOCTN B 0COB0OM 3HAUMMOCTU XMMUN 417 COBPEMEHHOM LMBUAN3ALMK: B €€ TYMaHMUCTUYECKOM
HanNpPaB/IeHHOCTU U BaXKHOM POaN B CO34aHMMN HOBOM 6a3bl MaTepnaNbHOMN KyNbTypbl, B peLleHUM
rnobanbHbIX Npobaem yCToMUYMBOro pa3BUTUA YEIOBEYECTBA — CbIPbEBOM, SHEPTETUYECKOM, NMULLEBON U
3K0o/I0rMyeckoit 6e3onacHoCTH, B Pa3BUTUN MegMLUNHbI, 0becneyeHnn yCI0BUIA yCnewHoro Tpyaa u
3KONOrMYeCcKM KOMPOPTHOM KMU3HU KaXKAO0ro YneHa obuecTsa;

ECTECTBEHHO-HayLIHOI‘;I rPAaMOTHOCTU: NOHUMaHUA CYLLHOCTU MeTO40B NO3HAaHWNA, NCNOJIb3yeMbIX B
€CTeCTBEHHbIX HAYyKaX, CNOCOBHOCTM MCNONb30BaTb nony4yaemsolie 3HaHUA ONA aHa/Iin3a U 06BbACHEHMS
ABNIEHWNI OKpyXatkuwiero mmpa n nponcxoaAaunx s HEM M3MEHEHWA, YMeHUA AenaTtb 060CHOBaHHbIe
3aK/1lo4eHnA Ha OCHOBE Hay4YHbIX d)aKTOB N nmeruwmnxca gaHHbIX C Uesiblo Nosy4yeHnA A0CTOBEPHbIX
BblBOAOB,

CNOCOBHOCTM CAMOCTOATENIbHO MCNONb30BaTh XMMUYECKNE 3HAHUSA Ana peweHunA ﬂpOﬁﬂEM B peasibHbIX
XN3HEHHbIX CUTYaLUAX;

MUHTepeca K NOo3HaHuio, MCCﬂeAOBaTEHbCKOVI AeATeNbHOCTU;

FOTOBHOCTM M CNOCOBHOCTM K HenpepbiBHOMY 06pa30BaHMI0 M cCamoobpa3oBaHMIO, K aKTUBHOMY
NOJIyYEHUIO HOBbIX 3HAHUIM MO XMMWUW B COOTBETCTBMM C }KU3HEHHBLIMU NOTPEBHOCTAMM;

MHTEepeca K 0COBEHHOCTAM TPyAa B Pas/INYHbIX chepax NpodpeccroHanbHON AeATebHOCTH.

METAMPEOMETHbIE PE3Y/IbTATHI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUA NPOrpammbl NO XMMKUU Ha YPOBHE cpeHero 06u.|,ero
o6pa3OBava BK/1IOYaAlOT:



3HauYMMble g5t GOPMMPOBAHUSA MUPOBO33PEHMA 0OYYAIOLLMXCA MEXKANCUMNANHAPHDIE
(mexxnpeameTHble) 06LLEeHaYYHbIe MOHATUSA, OTPaXKatoLLME LLeNIOCTHOCTb HayYHOW KapTUHbI MUpa U
cneumdrKy MeToa08 NO3HAHMA, UCNO/b3YEMbIX B €CTECTBEHHbIX HayKax (MaTepus, BELLECTBO, SHEPrUs,
ABJIEHME, NPOLECC, CUCTEMA, HAYYHbIM GaKT, NPUHLUMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnenosaHue, HabaaeHWE, USMEPEHUE, SKCNIEPUMEHT U Apyrue);

yHUBEpCanbHble yyebHble AeACTBUA (NO3HaBaTeIbHble, KOMMYHUKATUBHbIE, PeryiaTUBHbIE),
obecneuunsaiolme popmmuposaHme GyHKLMOHANbHOW rPaMOTHOCTU U COLMANbHON KOMMNETEeHLUN
obyuarouwmxcs;

CNocobHOCTb o6yqa+ou.|,mxcs=| MCNONb30BaTb OCBOEHHbIE MeXANCUUNIMHAPHbIE, MUPOBO33pPEHYECKHE
3HAaHWA U YHUBEpPCAa/ibHbIE y‘-le6HbIe AeﬁCTBMH B NO3HaBaTe/IbHOM U cou,maanoﬁ NPaKTUKe.

MeTanpegmeTHble pe3ynbTaTbl OTPAXKAKOT OBNALEHME YHUBEPCA/IbHbIMMN y‘-I66HbIMM NO3HaBaTe/IbHbIMMU,
KOMMYHUKATUBHbIMU U PErynaATUBHbIMMU AEVICTBMHMM.

Mo3HaBaTe/ibHble YHUBEPCA/bHbIE y4ebHble AeCTBMA
1) 6a30Bble orMyeckne aencTema:
camocToATeNbHO GOPMYAMPOBaTh M aKTyaNM3MpPoBaTb NPobaemy, paccMaTpUBaTb €€ BCECTOPOHHE;

onpeaensaTb Lenn AeATeNbHOCTH, 3343aBan NapameTpbl U KPUTEPUN UX AOCTUMKEHUA, COOTHOCUTb
pe3ynbTaTbl 4eATENbHOCTM C NOCTAaBAEHHbIMMU LENamu;

MCMNONb30BaTb NPW OCBOEHUU 3HAHUN NPUEMbI NTOTUYECKOrO MbILLEHUA: BblAENATb XapaKTepHble
NPU3HaKKW MNOHATUI N YCTaHaBAMBaTb MX B3aMMOCBA3b, MCNOJ/Ib30BaTb COOTBETCTBYIOLLNE MOHATUA ANA
06BbACHEHUA OTAENbHbIX GAKTOB U ABAEHUN;

BbI6MpaTb OCHOBAHWA U KpUTEpUN OnA Kl'IaCCMd)I/IKaLI,VIVI BewecTB U XUMUYECKNX peaKLl,VIVI;
YCTaHaB/InBaTb NPUYNHHO-CNEACTBEHHbIE CBA3U MeEXAY U3yHaeMbIMU ABJIEHUAMMU;

CTPOUTb NOTMYECKME paccyKaeHuaA (MHAYKTUBHbIE, AeAYyKTUBHbIE, NO aHANOrMK), BbISBAATb
3aKOHOMEPHOCTM U NPOTMBOPEUUNS B pacCMaTpPUBaeMbIX BeHUAX, GOPMY/IMPOBaTb BbIBOAbI U
3aK/II0YEHMS;

NPUMEHSATb B NPOLEcce NO3HaHUSA UCMOJ/Ib3yeMbIE B XMMUM CUMBOJIMYECKME (3HAaKOBbIE) Moaenu,
npeo6pa3oBbIBaTb MOAE/IbHbIE NPEACTABAEHUA — XMMUYECKUI 3HAK (CMMBON) 31eMEHTA, XMMUYECKas
bopMmyna, ypaBHEHME XMUMUYECKON peaKkLmm — Npu pelleHnn y4ebHbIX No3HaBaTeIbHbIX M MPAKTUYECKUX
3a/a4, NPUMEHATb Ha3BaHHble MOAE/IbHbIEe NPeACcTaBAEHUA ANA BbIABNEHUA XapaKTePHbIX NPU3HAKOB
N3y4aeMblX BELLECTB Y XMMUYECKUX PEAKLMIA.

2) 6a3oBble UccneaoBaTeNnbCKMe AeUCTBUA:

B/N1aAeTb OCHOBaMM MeTOA0B HAay4YHOro No3HaHMA BeweCTB U XMMUYECKUX peaKu,Mﬁ;



bopmynMpoBaTh LEean 1 3a4a4n UccieaoBaHUA, NCMO/1b30BaTh NOCTaBAEHHbIE M CAMOCTOATE/IbHO
chopMyIMPOBaHHbIE BOMNPOCHI B KAYECTBE MHCTPYMEHTa NO3HAHMUA U OCHOBbI A4/1A GOPMUPOBAHUA
rMnoTesbl No NPOBepKe NPaBUAbHOCTU BbICKa3blBAaEMbIX CYXKAEHUIA;

BJaAETb HAaBbIKAMM CAMOCTOATENBHOTO NAHMPOBAHMA U NPOBEAEHUA YYEHNYECKMX IKCTIEPUMEHTOB,
COBEpLLEHCTBOBATb YMeHMA HabaoaaTb 3a XO40M NPOLEcca, CAaMOCTOATE/IbHO NPOrHO3UPOBaTh ero
pesynbTaTt, opMyanpoBaTb 0606LLEHNA U BbIBOALI OTHOCUTE/IbHO AOCTOBEPHOCTM Pe3y/bTaToB
nccaeaoBaHuA, COCTaBNATb 060CHOBAHHbIN OTYET O NpoaenaHHol paborTe;

npuobpeTaTtb ONbIT yYeHUYECKOWN UCCea0BaTebCKOMN U NPOEKTHOWN AeATeNbHOCTU, NPOABAATDL
CNocobHOCTb M FOTOBHOCTb K CAMOCTOATE/IbHOMY MOUCKY METOA0B peLleHNn NpakTUIeCcKnx 3agay,
NPUMEHEHMUIO Pa3INYHbIX METOA0B NO3HAHMWA.

3) paboTa c uHpopmaLmeN:

OPWMEHTMPOBATLCA B PA3/IMYHbIX MCTOYHMKAX MHPOPMaLUK (Hay4HO-NoNyaAsapHan AMTepaTtypa
XMMUYECKOro CoAep aHus, cnpaBoYHble nocobus, pecypcbl MHTEpHETa), aHaM3MpPoBaTb MHGOPMaLMIO
Pas/IMYHbIX BUZO0B U GOPM NPEeLCTaBAEHUA, KPUTUUECKU OLLEHUBATL €€ JOCTOBEPHOCTb U
HEeNpPOTUBOPEYUMBOCTD;

bopmMynMpoBaTb 3aNPOChl U NPUMEHSATL Pa3/iMUHblIe MeTOoAbl NP NOUCKe M 0TBope HboPMaLUK,
HeobxoAMmon Ans BbINOJHEHMA y4ebHbIX 33434 onpeaesiEHHOro TMNa;

npuobpeTaTb ONbIT UCNOb30BaHMA MHPOPMALMOHHO-KOMMYHUKATUBHbIX TEXHOIOMNI U Pa3SINYHbIX
MOWCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpaTb ONTUManbHYIO GopMy NpeacTaBAeHUA MHPOPMaUUK (cxembl, FpaduKiy,
Anarpammbl, TabaunLbl, PUCYHKKN U apyrue);

MCNO/1b30BaTb Hay4YHbIM A3bIK B KAYECTBE CPeACcTBa Npu paboTe ¢ xumuyeckon nHdopmaumei:
NPUMEHATb MeXnpeaMeTHble (GU3nYeckne 1 MaTeMaTUYECKUE) 3HAKKU U CUMBObI, GOPMYbI,
abbpeBuraTypbl, HOMEHKNATYpPY;

MCNOoNb30BaTb 3HAKOBO-CMMBOJINYECKUE CpeaCTBa HArNAAHOCTU.

KoMMYyHMKATUBHbIE YHUBEpPCa/bHble y4ebHble gencTeuma:

3a/aBaTb BOMNPOCHI MO CyLlecTBy 06Cy»KAaemoi Tembl B Xode Auanora u/mau AUCKYCCUK, BbICKa3biBaTbh
naeun, GopmMynMpoBaTb CBOM NPEANONKEHMUA OTHOCUTE/IbHO BbINOJHEHMA NPEA/IOXKEHHOW 3a4a4m;



BbICTYMNaTb C Npe3eHTaumen pesynbTaToB NO3HaBaTe/IbHOMN AeATENIbHOCTU, NOJTYYEHHbIX CAMOCTOATE/IbHO
NN COBMECTHO CO CBEPCTHMKAMM NPW BbINOJHEHUN XMMUYECKOTO SKCMEPUMEHTA, NPAKTUYECKOM
paboTbl N0 UCCNEA0BAHMIO CBOMCTB M3yYaeMblX BELLECTB, peannsaLmm yuebHoro NpoeKTa, u
bopmMynMpoBaTb BbIBOAbI MO pe3y/ibTaTam NPOBeAEHHbIX UCCIeA0BAHUIN MYTEM COMacoBaHMA NO3ULNIA
B XoA4e obcyKaeHUA 1 obmeHa MHeHUAMM.

PerynaTuBHble YyHUBEpPCaNbHble yyebHble AeicTBUA:

CaMOCTOATE/IbHO NIAHMPOBATL M OCYLLLECTB/IATL CBOIO NMO3HABATENbHYIO AEATENIbHOCTb, Onpeaennn eé
LN 1 3a4a4M, KOHTPOMPOBATL U MO Mepe Heo6X0AMMOCTM KOPPEKTMPOBATbL Npeaaraembii
aNropuTM AENCTBMIA NPU BbINOSHEHWUM Y4eBHbIX U UCCNeA0BaTeNbCKMX 3a4a4, BbiI6MpaTh Hanbonee
3dPEKTUBHBIN CNOCO6 MX peLleHUs C Y4ETOM MOYYEHMUA HOBbIX 3HAHWUI O BELLLECTBAX M XMMMUUYECKUX
peakumsx;

OCYLLECTBNATb CAMOKOHTPO/b 4eATE/IbHOCTU Ha OCHOBE CaMOaHan3a U CaMOOLLEHKMN.
MPEOMETHbIE PE3Y/IbTATHI

MpeameTHble pe3ybTaTbl OCBOEHMA NPOrPaMMbl MO XMMUKN Ha Yry6NEHHOM YPOBHE Ha ypOBHE
cpefHero obuiero ob6pasoBaHmMA BKAOYAIOT cneumduyeckme ana yuebHoro npegmera «XMMMUA» HayYHble
3HaHWA, YMEHMA 1 cNocobbl AeMCTBMA MO OCBOEHUIO, MHTEpPNpeTaumMmn n NpeobpasoBaHMIO 3HAHWI, BUAbI
AeATeNbHOCTM NO NONYYEHUIO HOBOMO 3HAHUA U NPUMEHEHMUIO 3HaHUI B Pa3/IMYHbIX Y4EBHbIX CUTYaLMAX,
a TaK¥Ke B PeasibHbIX }KM3HEHHbIX CUTYaUMsAX, CBA3AHHbIX C XMMWEN. B nporpamme no xmmum
npeaMeTHble pe3ybTaTbl NPeACcTaBAeHbl MO rofamM U3yYeHus.

10 KNACC
MpeameTHble pe3yibTaTbl 0OCBOEHMA Kypca «OpraHmMyeckan XMMmua» oTpaxatoT:

chOpPMUPOBAHHOCTb NPEACTaBAEHUA: O MECTE U 3HAYEHUWN OPraHNYECKOM XUMUN B CUCTEME
€CTECTBEHHbIX HayK 1 eé poau B obecrneyeHnn yCTOMYMBOro pa3BUTMA YE/IOBEYECTBA B PELLUEHUN
npob6siem 3KOI0rMYECKoM, IHEPreTUYeCcKomn n nuuiesoi 6e3onacHoCcT, B pasBUTUN MEeANLUHDI,
CO34aHNMN HOBbIX MaTepPUasioB, HOBbIX UCTOYHMKOB 3HEPIUK, B obecneyeHmm paLnmoHaabHOro
NpPUpPoAOoNo/ib30BaHNs, B GOPMMPOBAHMM MUPOBO33PEHMA U 06LLEN KYNbTYpbl YeNI0BEKa, a TaKKe
3KO/I0rMYeckM 060CHOBAHHOIO OTHOLUEHMA K CBOEMY 34,0POBbIO U NPUPOLAHON Cpese;

BnaaeHume CUCTEMOM XMMMUYECKMX 3HaHVIl‘/JI, KOTOpaA BKAKOYaeT: OCHOoBONMOAararowme noHATUA —
XUMMUYECKUNI 1IEMEHT, aTOM, A4PO N INTEKTPOHHAA o060/104Ka aTOMa, s-, p-, d-aTomHble Op6MTaIWI,
OCHOBHOE U BO36y)-Kp,éHHO€ COCTOAHMA aTOMa, rm6pmp,m3au,mn dTOMHbIX op6V|Tane171, MOH, MONEKYNa,
Ba/ZIEHTHOCTb, 3/1IEKTPOOTPULUATENIbHOCTb, CTENEHDb OKUC/IEHUA, XUMNYECKaA CBA3b, MOJib, MOJIAPHAA



Macca, MOIAPHbIN 06bEM, YrNepoaHbli ckeneT, pyHKUMOHANbHAA TPpynna, paanKka, CTPYKTYpHble
bopmybl (pa3BEPHYTbIE, COKPALLEHHbIE, CKENETHbIE), K30MEPUA CTPYKTYPHAA U NPOCTPaHCTBEHHASA
(reomeTpuueckan, onTUYecKasn), U3oOMepbl, TOMOJIOTMYECKMI PAa, FTOMOJIOTH, YTNEBOA0POAbI, KUCI0PO4-
M a30TcoAepKallme opraHnYeckme coegnuHeHns, MOHOMEP, NOIMMER, CTPYKTYPHOE 3BEHO,
BbICOKOMOJIEKY/IAPHbIE COEANHEHUS; TEOPUM, 3aKOHbI (Nepuoanyeckunii 3akoH . . MeHpeneesa,
TEopua CTPoeHMA opraHuyeckux sewects A. M. ByTnepoBa, 3aKOH COXpaHEeHWA MacChl BELWECTB, 3aKOH
COXpaHEeHWA 1 NpeBpaLLeHUA SHEPTUN NPU XMMUYECKUX PeaKLmMsX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIA
A3bIK XMMUU, MMPOBO33pEHYECKME 3HAHWA, SIeXKallMe B OCHOBE NOHWMaHUA MPUYMHHOCTU U
CUCTEMHOCTU XMMWUYECKUX ABNEHWIA; NPeACTaBNEHMA O MEXaHU3MAX XUMNYECKUX PeakUmii,
TEPMOANHAMMUYECKMX U KUHETUYECKNX 3aKOHOMEPHOCTAX MX NPOTEKAHMA, O B3aMMHOM B/IMAHMM aTOMOB
W rpynn aToOMOB B MOJIEKYNAX (MHAYKTUBHbIA U Me30MepHbI 3pdeKTbl, opueHTaHTb! | 1 Il poga);
daKToNornyeckne ceeaeHna o CBOMCTBAx, COCTaBe, NosyyeHnn n 6e3onacHoM UCNO/b30BaHMM
BAKHEMLLMX OpraHNYeCKMX BELLLECTB B ObITy M MPAKTUYECKON AeATEIbHOCTM Ye/I0BEKA, OBLLMX HayYHbIX
NPMHLMNAX XMMUYECKOro MPON3BOACTBA (Ha NpMMepe NPOU3BOACTBa MeTaHo1a, NepepaboTku HedTH);

Cd)OpMVIpOBaHHOCTb yMEHMﬁZ BblIAB/IATb XapaKTeEPHbIE NPU3HAKA NOHATUN, yCTaHaB/1MBaTb UX
B3aMMOCBA3b, MCMNOJ1Ib30BaTb COOTBETCTBYHOLLMNE NOHATUA NPU ONNCAaHUKN COCTaBa, CTPOEHUA U CBOWCTB
opraHn4yeckunx COQAMHEHVII\;L'

chopMMPOBAHHOCTb YMEHUIA:

MCMNONb30BaTb XMMUYECKYO CUMBOJIMKY ANA COCTaBNEHUA MONEKYAAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTHIX,
COKPALLLEHHbIX U CKeNeTHbIX) GOPMYT OPraHNUYECKUX BELLLECTB;

COCTaB/IATb YPAaBHEHUA XMMUYECKUX PEAKLMI N PACKPbIBATb MX CYLLLHOCTb: OKUC/INTENIbHO-
BOCCTAHOBUTE/IbHbIX PEAKLMIN NOCPEeACTBOM COCTaBNEHUSA 3NEKTPOHHOro HanaHca 3TUX peakuui,
peakumnit MOHHOro obMeHa NYTEM COCTaBAEHMA UX MOJHbIX U COKPALLEHHBIX MOHHbIX YPaBHEHWIA;

M3roTaB/aMBaTb MOAENN MONEKY OPraHUYECKMX BELECTB 414 UANOCTPALMMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOIO CTPOEHMUS;

CcPOPMMPOBAHHOCTb YMEHWIA: YyCTaHABAMBATb MPUHAANEKHOCTb U3YYEHHbIX OPraHUYEeCKMX BELLECTB MO
WX COCTaBY M CTPOEHMIO K onpesenéHHoMy Knaccy/rpynne coeguHeHni, AaBaTb UM Ha3BaHUA Mo
cuctemaTuyeckoit HomeHknatype (IUPAC) n npnBoanTb TpMBManbHble Ha3BaHUA ANA OTAENbHbIX
npeAcTaBuUTeNeN OpraHUYeCKMX BELWECTB (3TUNEH, aLeTUNEH, TONYO, TANLEPUH, STUNEHT/INKOb,
deHon, opmanbaerma, auetanbaerns, aleToH, MypaBbMHaA KNCOTA, YKCYCHAA KMCNOTa, CTeapuHOBas,
ONEeNHOBAsA, NAa/IbMUTUHOBAA KUCAOTbI, IMINLMH, alaHUH, ManbTo3a, PPYKTO3a, aHWUAUH, AUBUHWUA,
N30MpPeH, XJI0POMpPEH, CTUPOA U Apyrue);

Cd)OpMVIpOBaHHOCTb YMeHUA onpeaenAatb BUL XMMMUYECKOW CBA3M B OpraHn4ecKkmnx coegnHeHunAax
(KOBaI'IeHTHaH N MOHHaA CBA3b, O- U TT-CBA3b, BOAOPOAHAA CBHBb);

chOpPMMPOBAHHOCTb YMEHUA NPUMEHATH NOMIOXKEHMA TEOPUMU CTPOEHMA OpraHUYeckunx sewects A. M.
ByTneposa ans 06bACHEHMS 3aBUCUMOCTM CBOMCTB BELLECTB OT MX COCTaBa U CTPOEHMUS;

CPOPMMPOBAHHOCTb YMEHUI XapaKTepM3oBaTb COCTaB, CTPOEeHUeE, GU3NYECKUE N XMMUYECKUe CBOMCTBA
TUNWYHbIX NPeAcTaBUTENEN Pa3NIUYHBIX KNAaCCOB OPraHNUYECKNX BELLLECTB: a/IKaHOB, LIMK/I0a/1KaHOB,
a/IKeHOB, a/IkafINeHOB, a/IKNHOB, apOMaTMYECKMX YrN1eBOA0POA0B, CUPTOB, a/bAernaos, KETOHOB,



KapbOHOBBIX KUC/IOT, MPOCTbIX U CIOXKHbIX 3GUPOB, }KUPOB, HUTPOCOEANHEHMI U AMUHOB, aMUHOKMCIIOT,
6enKoB, yrnesoaos (MoHO-, AN- U NOIMCaxapuaoBs), NNNOCTPUPOBATL FEHETUYECKYIO CBA3b MeXay HUMMU
YPaBHEHUAMM COOTBETCTBYIOLLMX XMMUYECKMX pPeaKL it C UCNOIb30BaHMEM CTPYKTYPHbIX GopMy;

cPOPMMPOBAHHOCTb YMEHUA NOATBEPKAATb HA KOHKPETHbIX MPUMEPAX XapaKTep 3aBUCUMOCTH
peaKLMOHHOM cNocobHOCTM OpraHNUYeCcKUX COeIMHEHNI OT KPaTHOCTU M TUMa KOBaJIeHTHOM cBA3K (0- U
T(-CBA3M), B3AMMHOTO BAUAHUA aTOMOB U Fpynn aTOMOB B MOJIEKY1AX;

cPOpPMMPOBAHHOCTb YMEHWA XapaKTepPU30BaTb MCTOUYHMKM YIIEBOA0POLHOTO Chipbs (HEdTb, NPUPOAHbIN
ras, yroAb), cnocobbl ero nepepaboTkn U NPaKTUYECKOEe NPMMEHEHME NPOAYKTOB NepepaboTky;

chopMMPOBAHHOCTb BAAAEHMA CUCTEMOM 3HAHMI O eCTECTBEHHO-HAYYHbIX MeTOAaX NO3HaAHNA —
HabAeHUUN, U3MEPEHUN, MOAELTUPOBAHUM, SKCNEPUMEHTE (PeaslbHOM U MbICIEHHOM) Y YMEHUA
NPUMEHSATb 3TU 3HAHUSA;

cPOPMMPOBAHHOCTb YMEHUA NPUMEHATb OCHOBHbIE onepaLun MbICAUTENbHOW AeATeNbHOCTM — aHanu3 U
CUHTE3, cpaBHeHUe, 0606L1eHNe, CMCTEMATM3ALINIO, BbISB/IEHUE NPUYMHHO-CNEACTBEHHbIX CBA3EN — ANA
N3y4YeHMA CBOMCTB BELLECTB U XUMUYECKNX PeaKLmi;

cPOPMMPOBAHHOCTb YMEHWIA: BbIABAATb B3aMMOCBA3b XMMUYECKUX 3HAHUI C NOHATUAMU U
npeacTaBAeHUAMM APYrMX eCTeCTBEHHO-Hay4YHbIX NpeameTos ana 601ee 0CO3HaHHOro NOHUMaHMA
CYLHOCTM MaTepManbHOro eAMHCTBa M1Pa, UCNO/Ib30BaTb CUCTEMHbIE 3HAHWA NO OPraHNYECKoN XMMnUn
ANA 06BbACHEHUA U NPOrHO3NPOBAHMA ABNAEHUIA, UMEIOLLUX eCTEeCTBEHHO-Hay4YHYIo Npupoay;

chOpPMMPOBAHHOCTb YMEHWIA: NPOBOAMTL PACYETHI MO XMMUYECKMM GOPMYNam U YPaBHEHMAM
XMMUYECKUX PeaKkUmii C MCNoAb30BaHNEM GU3NYECKUX BeMYMH (Macca, 06bEM ra3oB, KOAMYECTBO
BELLECTBA), XapaKTePU3YIOLLMX BELLECTBA C KOJIMYECTBEHHOW CTOPOHbI: PACYETbI NO HAXOXKAEHWIO
XMMMYECKOW GOpPMY/ibl BELLECTBA MO M3BECTHbIM MACCOBbIM A0JAM XMMUYECKUX 31EMEHTOB, NPOAYKTaM
CropaHus, NJIOTHOCTU ra3006pa3HbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHMI: MPOrHO3MPOBaTb, aHa/IM3NMPOBaTb U OLLEHMBATb C NO3ULMIA SKONOTMYECKOM
6e30nacHOCTM NocneacTsmaA 6bITOBOM U NPOM3BOACTBEHHOW AeATENbHOCTM Ye0BeKa, CBA3AHHOM C
nepepaboTKoI BeLLEecTs, NCMO/1b30BaTh NOJYYEHHbIe 3HaHUA A8 NPUHATUA MPAMOTHbIX PeLLIeHW
npobaem B CUTYaLMAX, CBA3AHHbIX C XMMUEN;

cHOpPMUPOBAHHOCTb YMEHUIN: CAMOCTOATE/IbHO MNaHNUPOBaTb U NPOBOAUTL XMMUYECKUIA SKCNEPUMEHT
(nonyyeHmne n n3yyeHne CBOMCTB OpraHMYECKMX BELLECTB, KayeCTBEHHbIe peaKkuun yrnesoa0poa08
Pa3/IMYHbIX KNacCOB U KUCIOPOACOAEPKALLNX OPraHUYECKMUX BELLECTB, PelleHne SKCNepuMeHTaIbHbIX
3a/a4 No pacno3HaBaHWUIO OpraHNYecKMX BelecTs) ¢ cobaogeHnem npasun besonacHoro obpalleHus ¢
BellecTBamm n nabopatopHbim 0bopyaoBaHuem, GopmyanpoBaTh Lieab NCCAeaoBaHNUA, NPEACTaBAATbL B
pa3nnyHoi dopme pesynbTaTbl SKCNEPUMEHTA, aHA/IM3MPOBATb U OLLEHUBATb X JOCTOBEPHOCTb;

chOPMUPOBAHHOCTb YMEHUI:

cobntogaTh NpaBmaa 3KON0TMYECKN LiesiecoobpasHoro noseaeHus B 6bITy M TPYA0BOW AEATE/NbHOCTU B
Lensax COXpaHeHUA CBOEro 3,0POBbA, OKPY)KaloLLen NPUPOLHOM cpeabl U AOCTUKEHUA e€ YCTOMYMBOro
pasBuUTUS;



0CO3HaBaTb OMNACHOCTb TOKCMYECKOIO AEMNCTBUA Ha *KUBbIE OPraHM3Mbl onpeaenéHHbIX OpraHUYecKumx
BeLLEeCTB, NMOHMMaA cmbicn nokasatena MNAK;

dHaNn3npoBaTb LI,EJ'IECOO6p33HOCTb npnmeHeHunAa opraHN4YeCcKmnx seLecTs B NPOMbILLUNIEHHOCTU U B 6bITy
C TOYKWN 3peHNA COOTHOLWEHNA PUCK-NO/1b33a;

chOpPMMPOBAHHOCTb YMEHWIA: OCYLLLECTBAATbL LLEeEHANPaBAEHHbIN NOUCK XMMUYECKON MHbOpMaLMK B
Pa3NIMYHbIX UICTOYHMKAX (HayyHaa 1 ydebHO-Hay4YHan nuTepaTtypa, CpeacTBa MaccoBoi nHbopmaLumm,
MHTEpHET 1 Apyrue), KpUTUYECKU aHANN3MPOBATb XMMUYECKYIO MHbOopMaLMIo, nepepabaTtbiBaTb €€ U
MCNOo/b30BaTb B COOTBETCTBMM C MOCTABAEHHOM yuebHOI 3aga4ei.

11 KNACC
MpeameTHble pe3ynbTaTbl 0CBOEHMA Kypca «ObLan U HeopraHMYecKasa XMMMUA» OTPaKaloT:

chopMMpPOBaHHOCTb NPeACTaBAEHUIA: O MaTePMaibHOM eANHCTBE MUPaA, 3aKOHOMEPHOCTAX U
Nno3HaBaeMoCTU ABNEHUNN npunpoasbl, 0 mecte U 3Ha4eHUU XMMUUN B CUCTEME €CTECTBEHHbBIX HAayK U eé
ponu B obecneyeHnn yCTOMYMBOrO Pa3BUTUA, B PeLLeHNN Npobaem 3K0N0rMYeckon, sHepreTUIecKomn n
nuueson 6e3o0nacHOCTH, B Pa3BUTUN MeAMULNHbI, CO34aHMMN HOBbIX MaTePUAN0B, HOBbIX UCTOYHMKOB
3Hepruu, B obecneyeHnn paLmMoHaabHOro NpUpoaonob3oBaHus, B GOpMUPOBaAHUN MUPOBO33PEHUA U
o6lLei KyAbTypbl YeN0BEKa, a TaKXKe 3K0N0rMYeckn 060CHOBAHHOIO OTHOLLEHMA K CBOEMY 340POBbIO U
npupoaHon cpeae;

B/IaZIEHNE CUCTEMOM XMMMUUYECKMX 3HAHMNIN, KOTOPas BK/KOYAET: OCHOBOMOMAratowme nNoHATUA —
XMMMUYECKUI 21EMEHT, aTOM, AP0 aTOMa, U30TOMbI, 3/IEKTPOHHAn 060/104Ka aToma, S-, p-, d-aTOMHble
opbutanu, oCHoOBHOE 1 BO3bOYXAEHHOE COCTOAHMA aToMa, rMbpuamnsauma aTOMHbIX opbuTanei, oH,
MOJIEKY A, BASIEHTHOCTb, 3/1EKTPOOTPULLATEIbHOCTb, CTENEHb OKUC/IEHMA, XMMUYECKas CBA3b
(KoBaneHTHanA, MOHHasA, MeTaI/IMYECKas, BOAOPOAHAsA), KPUCTAN/IMUYECKas peLléTka, XMMniyeckas
peakuma, pacTBOpP, 3/IEKTPOJINTbI, HEINEKTPONUTDI, 3/IEKTPOSIUTUYECKAS ANCCOLMALUSA, CTENEHb
Auccoumaumm, BOAOPOAHbIN NoKasaTesib, OKUCIUTENb, BOCCTAHOBUTE b, TEMNOBOM 3DEKT XMMMUYECKON
peaKLmmn, CKOPOCTb XMMUYECKOW peaKkumnmn, XMMUYecKkoe paBHOBECHE; TEOPUU U 3aKOHbI (Teopus
3/1IEKTPOJINTUYECKOM AnCcoUMaumnm, nepmogmyeckmii 3akoH .. Mengeneesa, 3aKOH COXpaHeHUsA
MaCCbl BELLECTB, 3aKOH COXPAaHEHUS U NPEBPALLEHNS SIHEPTUUN NPU XUMUYECKUX PEAKLMAX, 3aKOH
NOCTOSIHCTBA COCTaBa BELLLECTB, 3aKOH AeNCTBYIOLWMUX Macc), 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK
XMMUU, MMPOBO33PEHYECKME 3HAHWA, eXKalune B OCHOBE NOHMMAHUA NPUYNHHOCTU U CUCTEMHOCTH
XUMUYECKUX ABNEHUI; COBPEMEHHbIE NPEACTAaB/IEHNS O CTPOEHUN BELLEeCTBa Ha aTOMHOM, MOHHO-
MOJIEKYNIAAPHOM M HAAMOEKY/IAPHOM YPOBHAX; NPeACTaBAEHUA O MEXaHU3MAX XMUMNYECKUX PeaKLUUi,
TEPMOANHAMUNYECKUX N KNHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, O XMMUYECKOM PaBHOBECUU,
pacTBOpax U AUCMNEPCHbIX cMcTemax; GaKToIorMyeckme CBeleHNs 0 CBOMCTBAX, COCTaBe, NOYYEeHUMU U
6e30nacHOM UCMNO/Ib30BAHUMN BAaXKHEMLLNX HEOPFraHMYECKUX BELLECTB B ObITY M NPaKTUYECKOM
OEeATeNbHOCTU YeNoBeKa, 06LMX HayUYHbIX NPUHLMNAX XMMUYECKOro NPOU3BOACTBA;

chOpPMMPOBAHHOCTb YMEHWIA: BbIABAATL XapaKTepHble NPU3HAKM NOHATUIM, YCTaHABIMBATb UX
B3aMMOCBSA3b, MCMO/1b30BaTb COOTBETCTBYIOLME MOHATUA NPU ONUCAHUU HEOPraHNYECKMX BELLECTB U UX
npeBpaLLeHni;



chOPMMPOBAHHOCTb YMEHUA NCNONB30BATb XMMUYECKYHO CUMBOJIMKY ANA COCTaBNEeHMA POpMy/ BELLECTB
N YPaBHEHWNI XMMUYECKUX peaKLMin, CMCTEMATUYECKYIO HoMeHKaTypy (IUPAC) u TpuBmnanbHblie
Ha3BaHWA OTAE/IbHbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHUA ONPEAENATb BaIEHTHOCTb U CTEMEHb OKUC/IEHUA XMMUYECKUX 3/IEMEHTOB B
coeMHEeHMUAX, BUA, XMMUYECKOM CBA3K (KOBaNeHTHas, MOHHan, MeTanindeckasn, BOAOPOAHaA), TMN
KPUCTaN/IMYECKOM PeLLETKN KOHKPETHOrO BELLLECTBa;

cPOPMMPOBAHHOCTb YMEHUA 06 BACHATbL 3aBUCMMOCTb CBOMCTB BELLLECTB OT BMAa XMMUYECKOWN CBA3U U
TUNa KPUCTANINYECKOWN PeLlETKU, 0OBMEHHbIN U AOHOPHO-aKLENTOPHbIA MexXxaHM3Mbl 06pa3oBaHus
KOBa/IEHTHOW CBA3Y;

cPOPMMPOBAHHOCTb YMEHUIN: KNaccuduLMpPOoBaTb: HEOPraHMYECKUe BELLLECTBA NO UX COCTaBy,
XMMMYECKME peakLMmn MO PasNYHbIM NPU3HAKaM (YMCAY U COCTaBY PearMpyowmnx BELLECTB, TENJIOBOMY
adpdeKTy peakumm, USMEHEHUIO CTEMNEHEN OKMCNEHMA 3/1IeMEHTOB, 06PaTMMOCTH, y4acCTUIO KaTanmsaTopa
W ApYyrue); CaMoCcToATE/IbHO BbIBMPATb OCHOBAHWUA U KPUTEPUU ANA KNacCUPUKALLUM U3yYaeMblX
BELLECTB U XMMUYECKUX PeaKLMIA;

chOpPMMPOBAHHOCTb YMEHMA PACKPbIBATb CMbIC/ MepUoAMYEcKoro 3akoHa . . MeHaeneesa u
AEeMOHCTPUPOBATb €ro CUCTEMATU3NPYIOLLYIO0, 06 bACHWUTE/IbHYIO U MPOTrHOCTUYECKYIO GYHKLNN;

chOPMUPOBAHHOCTb YMEHUIN: XapPaKTEPU30BaTb 3/IEKTPOHHOE CTPOEHME aTOMOB U MOHOB XMMUYECKMX
3/1eMeHTOB NepBoro—4eTBépToro nepmnogos Mepuoanyeckoit cuctemsl .U. MeHaeneesa, Mcnonb3yn
NOHATUA KIHEPreTUYECKNEe YPOBHUY», KIHEPreTUYECKUE NOAYPOBHNY, «S-, p-, d-aTOMHble opbutanmy»,
«OCHOBHOE M BO3bOYKAEHHOE 3HEPreTUYECKNEe COCTOSHUA aToOMa»; 0O bACHATb 3aKOHOMEPHOCTU
M3MEHEHMA CBOMCTB XMMNYECKUX 3/IEMEHTOB U MX COEAMHEHWNI NO NEPUOAAM M rpynnam
Mepuoaunyeckoit cuctemnl [. . MeHaeneesa, BaieHTHbIE BOSMOXKHOCTU aTOMOB 3/IEMEHTOB Ha OCHOBe
CTPOEHMUA UX 3INEKTPOHHbIX 060104EK;

chOpPMMPOBAHHOCTb YMEHWIA: XapaKTepn30BaTh (ONMCbIBaTb) 0BLIME XMMUYECKME CBOMCTBA BELLLECTB
PasNMYHbIX KN1AcCOB, NOATBEPKAATb CYLLECTBOBAHME FEHETUYECKOMN CBA3M MEXKAY HEeopraHUYeCKMmM
BELL,ECTBaMM C MOMOLLbIO YPAaBHEHWNI COOTBETCTBYIOLLMX XMMUYECKUX PeaKLmii;

CcPOPMMPOBAHHOCTb YMEHUA PaCcKpPbIBaTb CYLLLHOCTb: OKUCNTENIbHO-BOCCTAHOBUTE/IbHbIX PeaKLuit
nocpencTBOM COCTaBEHUA 3NEKTPOHHOIO 6anaHca 3TUX peakLmii; peakumini MOHHOro obmeHa nNyTém
COCTaB/IEHUS UX MOJIHbIX Y COKPALLEHHBIX MOHHbIX YPAaBHEHWIA; peaKL i Tnaponnsa; peakumi
KomnnekcoobpasoBaHUA (Ha Npumepe rmAPOKCOKOMIMIEKCOB LUHKA U allOMUHWKA);

CcPOPMMPOBAHHOCTb YMEHUA 06BACHATL 3aKOHOMEPHOCTU NPOTEKAHMUA XUMUYECKUX PeaKL i C y4ETOM
WX SHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep MU3MEHEHNA CKOPOCTM XMMUYECKOM peakLuun B
33aBMCMMOCTM OT Pas/iMYHbIX GpaKTOPOB, a TAK}Ke XapaKTep CMeLLeHUs XMMUYECKOro paBHOBECHKA Nog,
B/IMAHMEM BHELWHUX Bo3aencTeumi (NnpuHumn fle LWatenbe);

Cq)OpMVIpOBaHHOCTb YMEHUA XapaKTepn3oBaTb XUMN4YeCKNe peakumnmn, nexxawmne B ocCHoBse
NPOMbILWNIEHHOro Nosiy4yeHunA CepHOVI KMUCNOTbl, aMMUaKa, O6LLI,VIe Hay4YHble NPpUHUUNbI XUMNYECKUX
npon3sBoAacTs,; Ll,eﬂec006pa3HOCTb npumeHeHnAa HeopraHn4yeCKmMx sewecTts B NPOMbILWLNIEHHOCTU U B 6b|Ty
C TOYKWN 3peHNA COOTHOLWEHNA PUCK-NO/1b33a;



chOpPMUPOBAHHOCTb BAAAEHUSA CUCTEMOW 3HaHUI O MeToAaxX Hay4HOro No3HaHMA ABMIEHMI NPUpPOabl —
HabnoaeHne, U3mepeHre, MoAeIMPOBaHNE, SKCNEPUMEHT (peasibHbli U MbICIEHHbIN), UCNONb3YEMbIX B
€CTECTBEHHbIX HayKaxX, YMeHUA NPUMEHATb 3TU 3HAHUSA NPU IKCNEPUMEHTA/IbHOM UCCNeA0BaHMMU
BELLECTB U ANA 06BbACHEHUA XUMUYECKNX ABAEHWNI, UMEIOLWMX MECTO B NpuUpoae, NpakTuyeckomn
OeATeNbHOCTY YesIoBEKa U B NOBCEAHEBHOM KU3HY;

Cd)OpMVIpOBaHHOCTb YMEHUA BblIABNATb B3aUMOCBA3b XMMUNYECKUX 3HAHWUI C NOHATMAMMU U
npeacrtaBneHnAMM Apyrnx eCteCTtBeHHO-Hay4YHbIX npeamMmeToB Ana 60n1ee 0CO3HAHHOMo NOHUMaHUSA
mMaTepunaabHOro eanMHCTBa MUpPa,

chOpMMPOBAHHOCTb YMEHUA NPOBOANTb PACYETbI: C UCMO/Ib30BaHUEM MOHATUIN «MaccoBas 404
BelLecTBa B pacTBoOpe» U «MONSAPHAA KOHLLEHTPaLUMA»; Macchl BelllecTBa i o6beéma rasa no
M3BECTHOMY KO/IMYECTBY BeLlecTsa, Macce Uam o6bEMy OIHOrO U3 YYacTBYIOLIUX B peaKLMn BeLLLecTs;
Tennosoro a¢pdeKTa peakumm; 3HaYeHUs BOAOPOAHOIO NoKasaTeNs PacTBOPOB KMUC/IOT U Leiodel ¢
M3BECTHOW CTeneHbio Anccoumnaumm; maccbl (06béma, KonnyecTea BellecTsa) NPoAyKTa peakumm, ecam
0/4HO M3 UCXOAHbIX BELLECTB AaHO B BMAE pacTBOpa C onpeaenéHHo MaccoBom A0/iei pacTBOPEHHOro
BeLLecTBa AU AaHO B M36bITKe (MMeeT NpMMecH); A0 BbIXOAa NPOAYKTA peakuumn; 06 bEMHbIX
OTHOLLIEHWUI ra3os;

cPOPMMPOBAHHOCTb YMEHUIN: CAMOCTOATE/NIbHO MNaHNPOBATh U NPOBOAUTL XMMUUYECKUI SKCMEPUMEHT
(npoBeaeHme peaKkumit OHHOro 0bmeHa, NoATBEPXKAEHME KAaYeCTBEHHOro COCTaBa HEOPraHNUYECKMX
BellecTs, onpeaesieHne cpelbl PacTBOPOB BELLECTB C NOMOLLbIO MHAMKATOPOB, U3yYeHMe BAUAHKA
pa3/INyHbIX GaKTOPOB Ha CKOPOCTb XMMMUYECKOMN pPeaKkLum, pelleHne sKkcnepumeHTaabHbiX 3a4a4 no
Temam «MeTannbi» u «HemeTannbi») c cobaogeHnem npasun 6esonacHoro obpaleHna ¢ BelwecTBamm
n nabopatopHbim 06opyaoBaHMemM, GOPMYyAMPOBaTL LieNb UCCNeA0BaHNA, NPeACcTaBAATb B Pa3/INYHOM
bopme pesynbTaTbl IKCNEPUMEHTA, aHAIM3NPOBATL M OLEHMBATbL UX AOCTOBEPHOCTb;

chOpPMMUPOBAHHOCTb YMEHUI: cObAt0AaTb NPaBMIa NONb30BAHMA XMMUYECKOM Nocyaoi 1
nabopatopHbIM 0bopyaoBaHMEM, 06paLLEHUSA C BELLLECTBAMW B COOTBETCTBUM C MHCTPYKLMAMM NO
BbINO/IHEHWNIO 1aBOPATOPHBIX XMMMUYECKUX OMbITOB, 3KOI0TMYECKM LenecoobpasHoro noseaeHus B 6bITy
W TPYLOBOM AEATENbHOCTM B LIESIX COXPAaHEHMA CBOErO 340Pp0BbA, OKPYKatoLLEN NPUPOLHOM cpeabl U
OOCTUKEHUA e€ yCTONYMBOro pa3BUTUA, 0CO3HABATb ONACHOCTb TOKCUYECKOTO AENCTBUA Ha XKUBble
OpraHu3mbl onpesenéHHbIX HeOpraHMYeCcKnxX BeLw,ecTs, MOHMMAA CMbIC NoKasaTtensa NAK;

chOPMUPOBAHHOCTb YMEHUI: OCYLLLECTBATL Le/IeHanpaB/eHHbI NOUCK XMMUYECKOM MHPOpMaL MK B
Pa3MYHbIX UCTOYHUKAX (Hay4yHan u yuebHO-Hay4yHasa nMTepaTypa, CpeacTBa MaccoBon MHbopMaLLUK,
NHTepHEeT 1 apyrue), KPUTUYECKU aHAIM3UPOBATb XMMUYECKYIO MHPOpMaLMIo, NnepepabaTtbiBaTh €€ U
MCMNoJ1Ib30BaTb B COOTBETCTBUM C NMOCTaBAEHHOM yYebHOM 3aga4elt.



TEMATWYECKOE NNAHMPOBAHWME

10 KNACC
Konunyectso yacos
JNEeKTPOHHbIe (LndpoBble)
Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammeol
Beero KoHTponbHbie MpakThyeckue obpasoBaTesibHble pecypcbl
paboTbl paboTbl
Pasgen 1. TeopeTnyeckne OCHOBbI OPraHNYeCcKon XMMUK
11 MpeameT opraHnyeckon xummnn. Teopus CTPOeHUsA g Bubnnoteka LLOK
' opraHuyeckux coeanHeHmn A. M. bytneposa https://m.edso00.ru/d69d{650
UTtoro no pasgeny 8
Pasgen 2. Yrnesogopogpbl
21 MpeaenbHble yrnesogopoabl — anKaHbl, 5 Bubnunoteka LLOK
' LMKNOANKaHDI https://m.edsoo.ru/d69df650
59 HenpeaenbHble yrnesog0poabl: asikeHbl, 14 L Bubnnoteka LOK
' aNkagneHbl, anKuHbI https://m.edsoo.ru/d69df650
2.3 ApomaTunyeckume yrnesoaoposbl (apeHsbi) 8 bubauotexa LIOK
' P yriesoAopoArt tap https:/m.edsoo.ru/d69df650
54 MpupogHble UICTOYHUKKN Yr1eBO40POA0B N UX 4 Bubnunoteka LLOK

nepepaboTka

https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Bubnnoteka LOK

2.5 [anoreHNpon3BOAHbIE YI1EBOAOPO40B 4
P A y AOPOA https://m.edsoo.ru/d69df650
UTtoro no pasgeny 35
Pasaen 3. Kucnopopacoaep:kalwme opraHM4ecKkme coegnHeHun
Bubnnoteka LOK
3.1 CnupTbl. PeHon 11
P https://m.eds00.ru/d69df650
KapboHunbHble coegMHEHUA: anbaeruapl 1
3.2 KeToHbl. KapboHoBble KUCNOTbI. CNOXKHbIE 3PUpbI 21 bubauotexa LIOK
' Bl ' pel https://m.edsoo.ru/d69df650
Kupebl
33 N 9 Bubnnoteka LOK
' A https://m.edso00.ru/d69d{650
UTtoro no pasgeny 41
Pasgen 4. AsoTcoaeprKallme opraHnyeckue coeanHeHumA
Bubnnoteka LOK
4.1 AMUHbBI. AMUHOKUCNOTbI. Benkun 12
https://m.edsoo0.ru/d69df650
UTtoro no pasaeny 12
Paspen 5. BoicokomoneKkynsapHble coeanHeHuA
5.1 BbicOKOMONEKYNsiPHbIE cCOeAMHEHUA 6 bubnmoreka LIOK
' yAAp A https://m.edso00.ru/d69df650
UToro no pasaeny 6



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KNACC

Konnuyectso vacos

INeKTPOHHbIe (LundpoBble)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KOHTpOANbHbIE MpaKTnyeckue obpasoBaTeibHble pecypchbl
paboTbl paboTbl
Pasgen 1. TeopeTnyeckme OCHOBbI XMMUN
CtpoeHue aToma. Meprnoanyecknin 3aKoH u
1.1 [Meprnoanyeckas cuctema XMMMUYECKNX 9 Bubnnorexa LIOK
' proA https://m.edsoo.ru/2dd57f24
anemeHTOoB . N. MeHgeneeBa
Bubnnoteka LLIOK
1.2 CtpoeHue BellecTBa. MHoroobpasme sewecTs 11 1
P ”* P - https://m.edsoo.ru/2dd57£24
1.3 Xnmunyeckume peakuunm 19 1 3 Bubnnorexa LIOK
' PEAKE https://m.edsoo.ru/2dd57£24
UTtoro no pasgeny 39
Pasgen 2. HeopraHunyeckaa xumus
Bubnnoteka LLOK
2.1 HemeTannwl 31 1 3
https://m.edsoo.ru/2dd57£24
Bubnnoteka LLOK
2.2 MeTtannbli 23 1 2
https://m.edsoo.ru/2dd57124
UTtoro no pasgeny 54



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Pasgen 3. Xumma v K13Hb

Bubnnoteka LLOK

3.1 MeToabl NO3HaHUA B XMMUU. XMMUA U }KU3Hb 9

A https://m.edsoo.ru/2dd57124
UToro no pasaeny 9
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NMOYPOYHOE MNMJIAHUPOBAHUE

10 KNACC
Konnuectso yacos

Ne [JaTa OneKTpOHHble umbposble
Tema ypoka

n/n Beero KoHTponbHble MpakTnyeckne n3yyeHun obpasoBaTesibHble pecypchbl

paboTbl paboTbl

MpeaomeT 1 3HaYeHNE OpPraHNUYecKomn

L XUMUK, NpeacTaBaeHne o 1 Bubnunoteka LLOK
MHOroo6pasnmn opraHMYecKnx https://m.eds00.1u/3686¢6f5
coegnHeHnM
dNeKTPOHHOE CTPOeHMe aToMa

rnepoza (ocHoBHoe 1
2 Zos6p>+<A éf—moe COCTOAHUA) 1 bubamorera LIOK
YA i https://m.edsoo.ru/Oce6fd4c

BaneHTHble BO3MOXKHOCTM aTOMa
yrnepogaa
Xvmunyeckas cBA3b B OPraHMYeCcKnx

3 coeanHeHnAx. MexaHn3mbl 1 Bubnunoteka LLOK
0bpa3oBaHUA KOBAJIEHTHOM CBA3M, https://m.edso0.ru/8d39f5¢8
cnocobbl paspbiBa cBA3EM

4 TeopuAa cTpoeHMnA OpraHUYeCcKnx 1 Bubnunoteka LLOK
coeanHeHunit A. M. byTtnheposa https://m.eds00.1ru/9¢595¢b8

5 Bunapbl nsomepumn: CTpyKTypHas, 1 Bubnunoteka LLOK

NPOCTPAHCTBEHHAA. INEKTPOHHbIE
addeKTbl B MOSIEKYNAX

https://m.edsoo.ru/b0e61661
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OopraHn4yeckKkunx COE,CI,MHGHVIVI

MpeacTaBneHne o KnaccuduKkaunm

Bubnnoteka LOK

6 M cucTemaTnyeckas HOMeHKNaTypa
s https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BeLLecTs
. Knaccudumkauma peakumin Bubnunoteka LLOK
OpPraHNYecKom XMmmnu https://m.edsoo.ru/ba5706aa
g Cuctematumsauma n obobuieHne Bubnnorteka LOK
3HaHWi No Teme https://m.edsoo.ru/87a37cab
ANKaHbl: TOMONOTMYECcKMiA psaa,
obuwan dopmyna, HOMeHKNaTypa 1
9 nsome tﬂpalem OHHOE " " bubamorera LIOK
U, P https://m.edsoo.ru/25a14636
NPOCTPaAHCTBEHHOE CTPOEHUE
MOEKYN
10 dusnyeckne n xmmmnyeckmne Bubnunoteka LLOK
CBOWCTBA a/lIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxkaeHne anKkaHoB B npupoge.
11 Cnoco:m NoNy4YeHUA n n EMF:Z‘HQHME bubamorera LIOK
y P https://m.edso00.ru/259b0asSb
aNkaHoB
LmMknoankaHbl: obuwaa popmyna,
HOMEHKNaTypa U usoMepus,
Bubnnorteka LOK
12 0COBEHHOCTM CTPOEHMUA U

XUMUYECKUX CBOMCTB, CNOCObbI
NnosiyYeHMA U NPUMEHeHue

https://m.edsoo.ru/156730d2



https://m.edsoo.ru/156730d2
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PeweHne pacyéTHbIX 334a4 Ha
onpeaeneHne MoNeKkynapHom
dopMynbl OpraHMYECKOro BeLLecTsa

Bubnnoteka LOK

13 Mo MaccoBbIM A0J1AM aTOMOB
A https://m.edsoo.ru/bf84d8eb
3/1IEMEHTOB, BXOAALLMUX B €ro CoCTaB.
CuctemaTtumsaums n obobuieHne
3HaHUI No Teme
ANKeHbl: FOMOJIOTUYECKUI pPAS,
obuwan dopmyna, HOMeEHKNATYPa,
14 3NEKTPOHHOE M NPOCTPAHCTBEHHOE bubnmoreka LIOK
P pocTp https://m.edsoo.ru/273b0ale
CTpoeHue monekyn. CTpyKTypHasa n
LUMC-TPaHC-M30MEPUS a/IKEHOB
dusmyeckne n xmummnyeckume
15 CBOMCTBa a/IkeHOB. MpaBuao bubnmoreka LIOK
1P https://m.eds00.ru/21069ccd
MapKoBHMKOBa
16 Cnocobbl NoNyYeHns U NpUMeEHeHMe Bubnnoteka LLOK
aNIKeHoB https://m.eds00.ru/665dc058
MpakTuyeckasa pabota N2 1 no teme
17 "MonyyeHue aTUNEHa U U3yyeHne bubnmoreka LIOK
y . y https://m.edsoo.ru/0941eed8
ero CBOMCTB
PelweHune pacyéTHbIX 3a4a4 Ha
18 oHDeACAEHME MO o Bubnnoteka LOK
n JIeHUEe MOJIEKY/IAPHOM
PeA yAAp https://m.edsoo.ru/e9ea9921
dopMynbl OpraHNYECKOro BeLLLecTsa
19 ANKagneHbl: CONPAXKEHHbIe, Bubnnoteka LOK

N30/1IMPOBaHHbIE,

https://m.eds00.ru/04298c0a
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KyMynupoBaHHble. OcobeHHoCTU
3/1EKTPOHHOrO CTPOEHMSA

XrMunyeckune cBoicTaa

Bubnnoteka LOK

20
CONPAKEHHbIX ANEHOB https://m.edsoo.ru/e561253d
”n Cnocobbl Nony4YeHns U NPUMEHEHME Bubnunoteka LLOK
asKagmMeHos https://m.edsoo.ru/1aa81660
A/NIKMHbI: TOMONOTNYECKUIA pAL,
obLwan popmyna, HOMeHKNATYpa,
22 3}1:]'(T C()bHHpoeyM npocT aHCTBey:JHoe bubauotexa LIOK
P pocTp https://m.edsoo.ru/68bb6ccdc
CTpOEHME MONEKYN, GU3NYECKNe
CBOWCTBA
23 XMMUYeCKmne CBOMCTBA a/IKMHOB bubamnoreka LOK
https://m.edso0.ru/23493a93
24 KauvecTBeHHble peakumn Ha Bubnunoteka LLOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
55 Cnocobbl NonyYeHns n NpUMeHeHMe Bubnunoreka LLOK
a/IKNHOB https://m.edsoo.ru/a6f9alea
26 PeweHwne 3agay: pacyéTtbl No Bubnunoteka LLOK
YPaBHEHMIO XMMNYECKOMN peakLmm https://m.edsoo.ru/5db8e526
57 CuctemaTtmsaums n obobuieHne
3HaHWI No Teme
28 ApeHbl: FOMOIOTMYECKUi pag,

obuwan dopmyna, HOMeHKNaTypa.

Bubnnoteka LOK



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93
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DNEeKTPOHHOE U NPOCTPaHCTBEHHOE
CTpoeHune monekyn 6eHsona u
ToNyona, ux Gm3nyeckme CBOMCTBa

https://m.edsoo.ru/a92a7094

XMMMYECKME CBOMNCTBA apeHOB:

Bubnnoteka LLOK

29
peaKkunn 3aMeLLeHmns https://m.edsoo.ru/a44alac4
XMMMYECKMe CBOMCTBA apeHOB:

30 eakuunm NnpmMcoegnuHeHmns bubamorera LIOK
pear P A ’ https://m.edsoo.ru/a44alae4
oKucneHue romosioros 6eH3ona

31 Ocob6eHHOCTU XMMUYECKUX CBOIACTB Bubnnoteka LLOK
cTMpona https://m.edsoo.ru/d5018a54
PeweHwne pacyéTHbIX 33434 Ha

32 onpeaeneHne MoaeKkynapHom bubauorexa LIOK

PeA yAAp https://m.edsoo.ru/53461a2c¢

dopMy bl OpraHNYECKoro BeLLLecTsa

33 Crnocobbl NoNy4YeHNst U NPUMEHEHWE Bubnnoteka LOK
apeHoB https://m.edso0o.ru/6£717d09
leHeTMYeCcKan CBA3b MeXay

34 Pa3NYHbIMK Knaccamu
yrn1eBog0poaoB
Pac4éTtbl No ypaBHEHUAM

35 XMMUYECKUX peaKLumn.
Cuctematumsauma n obobuieHne
3HaHW No Teme

36 MpupogHbIl ras. MonyTHble

Heq)TFleIe rasbl



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
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KaMeHHbI yronb U NpoayKTbl ero

Bubnnoteka LOK

37
nepepaboTku https://m.eds00.1u/69b3398b
HedTb 1 cnocobbl eé nepepaboTku.
38 NMpumeHeHne NPOAYKTOB bubauotexa LIOK
P PoAY https://m.edsoo.ru/2119de78
nepepaboTkn HedTH
leHeTMYeCcKan CBA3b MeXay
39 Pa3NMYHbIMW KNaccamm
yrnesofopoaos
FanoreHONpon3BOAHbIE
40 YrneBoAopOA0B: 3/IeKTPOHHOEe Bubnunoreka LLOK
CTPOEHME; peakuumn 3amelleHns https://m.edso00.1ru/82b4d759
ranoreHa
[JelictBue weno4yen Ha
raJloreHNpPoun3BoOAHbIE.
41 B3avmopeincrame
[MUranoreHa KaHoB C MarHMem m
LMHKOM
Cuctematumsauma n obobuieHne
42 3HaHWI No pasgen bubamnoreka LOK
\ P ,u,“ y https://m.edsoo.ru/20e89f22
Yrnesogopogabl
43 KoHTposibHasA paboTa no Teme Bubnunoteka LLOK
"Yrnesogopogp!" https://m.eds00.ru/95¢9¢298
44 MNpenenbHble O4HOATOMHbIE Bubnnoteka LOK

CNUPTbI: TOMONOTUYECKUN pAa,
obwasn popmyna, CTpoeHne

https://m.edsoo.ru/df04c5cd
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MONEKY/, U3OMEPMUS,
HOMEHKNATYpa, KnaccupukaLums,
¢dun3MYecKkne cBomncTea

XMMUYeCcKne cBoONCTBa NpeaenbHbIX

Bubnnoteka LLOK

45
OAHOATOMHbIX CMUPTOB https://m.edsoo.ru/26ee34fe

46 Cnocobbl nonyYyeHns n NpUMeHeHue Bubnunoteka LLOK
04HOATOMHbIX CIMPTOB https://m.eds00.ru/484100000000000
MpocTble 3¢Mpbl: HOMEHKNATYPA U

47 VI:OMG 7k ¢OCFC))6eHHOCTVI " bubauotexa LIOK

pUA, . https://m.edsoo.ru/c2¢788b2
bU3NYECKUX U XMMUYECKMX CBOMCTB
MHoOroaTomHble CMPTHI:

48 3TUNEHTNINKONb U TNNLLEPUH, UX Bubnunoteka LLOK
dU3MYECKNE U XMMUYECKME https://m.edsoo.ru/eec4d84aa
CBOWCTBA

49 Cnocobbl NonyYeHns n NpUMeHeHMe Bubnunoteka LLOK
MHOT0aTOMHbIX CNINPTOB https://m.edsoo.ru/d12e567d
deHon: CTpoeHME MOEKYbI,

50 dusnyeckne ceolictsa. TOKCMYHOCTb bubamorera LIOK

' https://m.edsoo.ru/2ce72618
¢deHona

51 Xnmunyeckune ceoiictea peHona bubavotexa LIOK

https://m.edsoo.ru/037ca5t9

52 Cnocobbl NoNy4YeHNs U NpUMEHEHNE Bubnnoteka LLOK

¢deHona

https://m.edsoo.ru/c77ddf4c
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MpaKTnyecKkas pabota Ne 2.

Bubnnoteka LOK

53 PelweHune skcnepmMmeHTanbHbIX
"p N https://m.edsoo.ru/fd0ced09
3ag4a4d no teme "CnunpTbl n peHosbI
54 Cuctematumsauma n obobuieHme Bubnnoteka LLOK
3HaHW No Teme https://m.edsoo.ru/1810cb9b
Anbaernapl U KETOHbI: 3/1EKTPOHHOE
CTpOeHne KapboHUNbHOM rpynnbi;
55 roi)nonormqe:me Aabl 06p\;ﬂ bubamorera LIOK
PAARI o5 https://m.edsoo.ru/b139beaa
dopmyna, nsomepma u
HOMEeHKNaTypa
56 Anbaernapl U KeToHbl: PU3NYecKkune Bubnunoteka LLOK
CBOWCTBA; peakLmn npucoegmHeHnn https://m.edsoo.ru/c887425¢
PeaKkuuun okncneHusa n
57 KayecTBEHHble peaKkumnm bubamorera LIOK
peaKi https://m.edsoo.ru/a393baa9
anbAernaoB U KETOHOB
c8 Cnocobbl nony4yeHns anbaernaos u Bubnnoteka LLOK
KETOHOB https://m.edsoo.ru/520d1c51
O4HOOCHOBHbIE NpeaenbHble
59 KapboHOBbIE KMCNOTbI bubauotexa LIOK
P ’ https://m.edsoo.ru/fecOb113
0CODBEHHOCTUN CTPOEHUA UX MONEKY
60 M3omepuna n HomeHKNaTypa Bubnnoteka LLOK

KapbOHOBbIX KNCNOT, UX
du3nYecKkune cBoKcTBa

https://m.edso00.ru/700cc87b
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XMMMYecKkne CcBOMCTBA npeaenbHbIX

Bubnnoteka LOK

61
OAHOOCHOBHbIX KaPHOHOBbIX KMCNOT https://m.edso00.ru/40e6e0e9
OcobeHHOCTU CBOICTB MypaBbUHOM
62 KncnoTbl. MHoroobpasue bubauotexa LIOK
' P https://m.edsoo.ru/bb31be71
KapbOHOBbIX KUCNOT
OcobeHHOCTH CBOWCTB:
HenpeaenbHbIX U APOMATUYECKUX
63 KapbOHOBbIX, AMKAPOOHOBBIX, Bubnunoteka LLOK
rMOPOKCUKAPOOHOBBIX KMUCAOT. https://m.edso00.1ru/83a08773
MpeAacTaBuUTENN BbICLLMX
KapbOoHOBbIX KUCNOT
64 MNoHATME O NPOM3BOAHbIX Bubnunoteka LLOK
KapbOoHOBbIX KUCNOT https://m.edso00.ru/0d162d9d
65 Cnocobbl NonyYeHns n NpUMeEHEeHMe Bubnnoteka LLOK
KapboHOBbIX KUCNOT https://m.edsoo.ru/7¢065¢9d
CnorkHble 3dunpbl: FOMONOTMYECKUI
66 a4, obwas ¢opmyna, U3oMepus u bubamorera LIOK
pAd, OB pMyna, P https://m.edsoo.ru/adfffe6d
HOMEeHKANaTypa
67 dusmyeckne n xummnyeckme Bubnunoreka LLOK
cBoncTBa apupos https://m.edsoo.ru/ad6b94b2
68 PelweHne pacyéTHbIX 3a4a4: No

YPaBHEHUIO XMMWYECKOWN peaKkLmu,
Ha onpeaesieHne MONEKYNAPHOM
$opMyNbl OpPraHMYECKOro BeLLecTsa
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MpaKTnyecKkas paboTa Ne 3.
PelwweHwne skcnepumeHTaIbHbIX

Bubnnoteka LOK

69
3agay no teme "KapboHoBble https://m.edso00.ru/4866711fb
KucnoTbl. CnoxkHble adpupbl”

20 upbl: cTpoeHne, pusmnveckue n Bubnunoteka LLOK
XMMUYECKMne cBoicTBa (rmaponms) https://m.edso0o.ru/al9¢5b98
Ocob6eHHOCTU CBOICTB *KUPOB,

71 coZeprKallmx OCTaTKK Bubnnoteka LOK
HenpeaebHbIX XUPHbIX KUCAOT. https://m.eds00.ru/b0331922
upbl B npupoae
Mblna Kak Co/n BbICLLIMX
KapbOHOBbIX KMCNOT, UX MotoLLEee

72 encTteme. MoHATHE O bubauotexa LIOK
A ' https://m.eds00.ru/3¢566565
CUHTETUYECKMX MOIOLLIUX CpeacTBax
(cMCQ)
leHeTUYecKan cBs3b

73 yrnesoAoponos u Bubnunoteka LLOK
KMUC/IOPOACOAEPHKALLUX https://m.edso00.ru/56790c96
OpraHUYecKMX BELLLECTB

24 PacyéTbl No ypaBHEHUAM
XUMMUUYECKUX peakumi

- CuctemaTtmsauma n obobuieHne Bubnunoreka LLOK
3HaHWI Mo Teme https://m.edsoo.ru/f8eaf2eb

76 Ob6uan xapaKTepucTuUKa yrneson0s Bubnnoteka LOK

n KﬂaCCVIq)MKaLI,I/Iﬂ yrnesogoB



https://m.edsoo.ru/f8eaf2eb
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(moHo-, An- n Nnonncaxapuabl)

https://m.edsoo.ru/7a9693al

MoHocaxapuabl: pusnyeckue

Bubnnoteka LOK

77
CBOICTBA M HaxoXaeHue B Nnpupoae https://m.edsoo.ru/b4bdda2d
MpuMeHeHMe rNoKo3bI, eé
78 3HauYeHUe B XKn3HeneATe/IbHOCTU bubavotexa LIOK
A https://m.edsoo.ru/5¢61122d
opraHusma
ncaxapuabl: caxaposa, Ma/ibTo3a U
79 faKTosap Hp:;\xom esme B Nnpupoae n bubamorera LIOK
' A PYPOA https://m.edsoo.ru/eb0384e7
npuMmeHeHWe ancaxapuaos
NMonucaxapuabl: CTpOEHUE
80 MaKpOMOJIEKYN, PU3MYECKME U Bubnunoteka LLOK
XMMMUYECKMe CBOICTBA, https://m.edsoo.ru/72a04508
npumeHeHue
81 MoHsATHE 06 UCKYCCTBEHHbIX Bubnunoteka LLOK
BOJIOKHax https://m.edso0.ru/6216e766
PelweHne pacyeTHbIX 3a4a4 Ha
87 onpegeneHue 40U BbIXoa Bubnunoteka LLOK
NPoAyKTa peakuum ot https://m.edsoo.ru/7fde47ef
TEOPETUYECKN BO3MOXKHOIO
83 CuctemaTtumsauma n obobuieHne Bubnunoteka LLOK

3HaHuW No pasaeny

https://m.edsoo.ru/08d4364c
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KoHTponbHas paboTa no teme

Bubnnoteka LOK

84 "Kncnopopacoaep:awme
POACOREPMALL N https://m.edsoo0.ru/42c6678¢
OpraHMYecKue coeamnHeHus
AMUHbI: KnaccudurKaums, CTpoeHme
g5 monekyn, obwan popmyna, Bubnunoteka LLOK
n3omepus, HoOMeHKaTypa u https://m.edsoo.ru/efa7e6ca
du3nYeckmne ceolicTaea
86 XrMmunyeckune cBolictaa Bubnnoteka LOK
anndaTUYecKmMx ammHoOB https://m.edsoo.ru/1bc5¢cf80
AHWANH: CTPOEHWNE aHUAUNHA,
. Bubnnoteka LOK
87 0COBEHHOCTM XMMUYECKMX CBOMCTB
https://m.edsoo.ru/39¢cd21f1
aHWNMHA
88 Crnocobbl NoNy4YeHNst U NPUMEHEHNE Bubnnoteka LOK
annMdaTMYeCcKMX amMHOB https://m.edsoo.ru/eal38763
AMUHOKUCNOTbI: HOMEHKAATYpa M
89 nsomepusn, puUsMyeckme CBOMCTBA. Bubnunoteka LLOK
OTaenbHble NpeacTaBuUTeNn a- https://m.edsoo.ru/d1773e¢80
aMUHOKMKCAOT
XMMHYecKne cBoncTBa
90 AMWHOKKUCNOT, nx bronormyeckoe Bubnunoteka LLOK
3HaYeHne aMUHOKMCNOT. CMHTE3 U https://m.edsoo.ru/77df705a
rmgponns NnenTnaos
o1 benkun Kak npupoaHble NoAMmepbl; Bubnnoteka LLOK

CTPYKTYpbl 6enKkoB

https://m.eds00.ru/429¢9899
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Bubnnoteka LOK

92 Xvmmnyeckune ceoincTea 6enkos
https://m.eds00.1ru/6237306d
A3oTcogeprKawme
93 retepoumnKanyeckme coegmHeHuA. Bubnnoteka LOK
HyKnenHoBble KUCNOTbI: COCTaB, https://m.edsoo.ru/521d1431
CTpoeHMe n bronoruyeckas posb
MpaKTnyecKkas paboTa Ne 4.
94 PeweHune akcnepMmeHTasibHbIX Bubnunoteka LLOK
3afa4 no Teme "A3oTcoaepKalume https://m.edsoo.ru/8¢3c¢02d1
opraHuYecKme coeamnHeHma"
MpakTuyeckana pabota Ne 5.
95 PeweHWe akcnepMmeHTaibHbIX Bubnunoteka LLOK
3a4ay no teme "PacnosHasaHue https://m.edsoo.ru/bde3fdf6
OpraHUYecKmx coeguHeHnin"
KoHTponbHan paboTta no teme
96 "AsoTcoaepiKallune opraHmyeckme bubnmorexa LIOK
ASP \ e op https://m.edsoo.ru/ce561bc7
coeanHeHus
OCHOBHbIE NOHATUA XMMUK
BbICOKOMONEKYNAPHbBIX COEANHEHWNT
97 M MeToAbl UX CUHTEe3a bubauotexa LIOK
A https://m.edsoo.ru/7aa63ebd
nosiMmepusaums u
NoJINKOHAEHCcaLmA
98 Mnactmaccbl. YTnansauma m Bubnnoteka LLOK

nepepaboTKka niacTuka

https://m.eds00.ru/82242¢e0f



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d

dnacTtomepbl: HaTypasbHbIN

Bubnnoteka LOK

99 1
CUHTETMYECKME Kay4yyKu. Pe3unHa https://m.edso00.1ru/246103ec
Bo/IOKHa: HaTypasibHble,

100 MCKYCCTBEHHbIE, CUHTETUYECKME. 1 Bubnunoteka LLOK
Monnmepsbl cneumanbHOro https://m.eds00.1ru/5963a601
Ha3HayeHus
MpaKTnyecKkas paboTa Ne 6.

101 PeweHune akcnepMmeHTasibHbIX 1 Bubnunoteka LLOK
3aga4 no teme "PacnosHaBaHue https://m.edsoo.ru/3aebd77a
NAacTMacc U BOJIOKOH"
0O6obuieHne n cuctemaTmsauma

102 M3y4eHHOro maTtepuasna no rTeme L Bubnnoteka LOK
"BblcCOKOMONEKYNAPHbIE https://m.edsoo.ru/6a22ble8
coeguHeHuns"

OBLLLEE KOJTMHECTBO HYACOB NO 102

NMPOrPAMME



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/246103ec

11 KNACC

Konunyectso 4acos

Ne Jata DNEeKTPOHHble UndpoBble
Tema ypoKa

n/n Beero KoHTponbHble MpakTnyeckne n3yyeHun obpasoBaTenbHble pecypcsbl

paboTbl paboTbl

1 ATtom. CocTaB aTOMHbIX A4ep. XMMUYECKUi 1 Bubnunoteka LOK
afiemeHT. N3oTonbl https://m.edsoo.ru/59c112ee

5 CTpoeHue aNeKTPOHHbIX 060/104EK aTOMOB, 1 Bbubnmoteka LOK
KBaHTOBblE YnC/a https://m.edsoo.ru/b4d9fffa

3 KnaccudmKkauma XMMUYecKknx a1eMeHToB (s-, 1 Bubnnoteka LLOK
p-, d-, f-anemeHTbI) https://m.edsoo.ru/61294af9

4 PacnpeaeneHune 3NeKTPOHOB MO aTOMHbIM 1 Bubnumoteka LOK
opbutanam https://m.edsoo.ru/f5f750fe
DNIEKTPOHHbIE KOHGUTYpPaLMM aTOMOB

5 3HEM6?-ITOB B OCHO(:HO\I/V\pVI BO3OYKAEHHOM 1 bubamorexa LIOK

VKA https://m.edsoo.ru/8149¢846

COCTOSIHUM

6 DNEeKTPOHHble KOHOUTYpaLMnN MOHOB. 1 Bubnnoteka LLOK
DIeKTPOOTPULATENbHOCTb https://m.edsoo.ru/a0764b24
Mepuoaunyeckuii 3akoH 1 Meprnoanyeckas

7 cucTeMa Xxmmuyeckmx anementos . U. 1 Bubnnoteka LLOK

MeHaeneesa, cBA3b C COBPEMEHHOM
Teopuel CTpoeHUA aTOMOB

https://m.edso00.ru/16957¢01



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/61294af9
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https://m.edsoo.ru/59c112ee

3aKOHOMepHOCTVI U3MEHEHMA CBOMCTB
XUMUNYECKUX I/N1EMEHTOB U o6pa3yeMb|x nMun

Bubnnoteka LLOK

8
NPOCTbIX U CIOXKHbIX BELECTB MO rpynnam u https://m.edsoo.ru/f8468927
nepvosam
9 CuctemaTtumsauma n obobuieHne 3HaHUM No Bubnnoteka LLOK
Teme https://m.edsoo.ru/8fad2942
Buabl xuMmnyeckol cesasn. MexaHu3mbl
10 06pa3oBaHNA KOBANIEHTHOM CBA3M. Bbubnnoteka LLOK
BogopoaHas cBsazb. MeXmonekynspHble https://m.edsoo.ru/5a8072af
B3aMmopencTeusa
BaneHTHOCTb 1 BafieHTHble BO3MOKHOCTH
1 c o . Bubanoteka LLOK
atomoB. CBA3b 3/1IEKTPOHHOW CTPYKTYPb!
P PYKTYD https://m.edsoo.ru/3d2ca093
MOJIEKYA C UX FTEOMETPUYECKMM CTPOEHMEM
12 MNpeacTaBneHNA 0 KOMMIEKCHbIX Bubnmoteka LLOK
coeMHEeHMAX: COCTaB U HOMEHKNaTypa https://m.edsoo.ru/8c66b12a
BelecTBa MoneKkynapHOro u
13 HEMOJIeKYIAPHOro CTpoeHuA. Tunol Bubnmoteka LLOK
KPUCTaNNNYECKNX peLleToK U CBOICTBa https://m.edsoo.ru/e167635b
BeLecTB
14 MNoHATHE O gMcnepcHbIX CUCTEMAX. bubnnoteka LOK
MpeactaBneHne 0 KONNOUAHbBIX PacTBOpaXx https://m.edsoo.ru/da2¢70e4
McTUHHbIE pacTBOPbI: HACBIWEHHbIE U
Bubnnoteka LLOK
15 HEeHaCbILLEHHbIE, PAaCTBOPUMOCTb.

Kpuctannormgpatbl

https://m.edsoo.ru/e9ccdd8d



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927

Cnocobbl Bblpa*XeHMA KOHUEeHTPpaUunun

Bubnnoteka LLOK

16
pacTBopoB https://m.edsoo.ru/328e653a
PelieHue 3a4a4 ¢ UICNONb30BAHUEM
17 o “ "MaccoBasa go acTBOpEHHOro bubnuoreka LIOK
NOHATUI "M A Aons pact HHoOT
.o A P P . https://m.edsoo.ru/785e0ab4
Bewectea", "MoNApHanA KOHLEHTPaUUs
18 KnaccudmKkauma n HomeHKnatypa Bubnumoteka LLOK
HeopraHMYecKux BeLLecTs https://m.edsoo.ru/bf9e108d
19 Cuctematmsauma n obobuieHne 3HaHUIN Mo Bubnunoteka LOK
Teme https://m.edsoo.ru/8d2c6a3a
KoHTposbHasA pabota no Temam "CtpoeHue
atoma. MNeproanyecknin 3aKoH u
Bubnnoteka LLOK
20 Mepuoamyeckan cMcTeMa XMMNYECKUX
.o https://m.edsoo.ru/70a60aa4
anemenToB [1. N. MeHgeneesa", "CtpoeHue
BelecTea. MHoroobpasue BewecTts"
KnaccudumKauma XuMmMYecKkmx peakumin B
HEeopraHM4YecKol U OpPraHUYECKOM XUMUIMU.
91 3 Bbubnmoteka LOK
aKOH COXPaHEHMA MacCbl BELLLECTB; 3aKOH
P - https://m.edsoo.ru/6335cdd?2
COXPaHEeHWA U NPEBPALLEHUS IHEPTUM NPU
XMMMWYECKUX peaKLmax
i Tennosble 3pPeKTbl XMMUYECKUX PEAKLNA. bubanoteka LLOK
Tepmoxmmmnyeckue ypaBHeHUA https://m.edsoo.ru/d1db86da
’3 BbluncneHmnAa No ypaBHEHUAM XMMUYECKUX Bubnmoteka LOK

peaKu,Mﬁ N TEPMOXMMUNYECKNM YPABHEHNAM

https://m.edsoo.ru/87b13954



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
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https://m.edsoo.ru/328e653a

CKOpOCTb XMMUYECKOM peaKkumn, eé

24 33aBMCUMOCTb OT Pas/INyHbIX paKTOpPOB.
KaTtanus n Katanmsatopbl
25 [OMOreHHble 1 reTeporeHHble peakunm
MpaKktnuyeckas pabota Ne 1 no Teme
26 "BansaHue pasnunyHbix GaKToOpoB Ha bubauoreka LIOK
b . P " https://m.edsoo.ru/1facaldl
CKOPOCTb XMMMUYECKOMN peakumnm
57 ObpaTnMbie U HeobpaTUMble peakuum. Bbubnnoteka LLOK
XMmunyeckoe paBHoBecHe https://m.edso0o.ru/30952f9b
MpaKktnuyeckas pabota Ne 2 no Teme
28 "BansaHue pasnunyHbix GaKTOpPoB Ha bubamoreka LIOK
P P | https://m.edsoo.ru/3bf34e17
NoOJIOXKEHNE XMMUYECKOTO PaBHOBECHA
dneKTpoNUTUYECKas AMccoumnaLms.
29 CMﬂbHFI):Ie n cnabole 3fl1.eKT I:I'IVI'II:"bI CreneHb bubamorexa LIOK
P ' https://m.edsoo.ru/5f766bdf
anccoumaumm
NoHHoe npounsseaeHmne Bogbl. Cpega
30 BOZAHbIX ECTBO cf:a Bogo i HbIFl;I ’ Bubamorexa LIOK
ARBIXP poB. BOAOPOA https://m.eds00.ru/3966ca89
nokasartens (pH) pactsopa
31 Maponuns conen. Peakunu, npoTekatoLimne B Bubanoteka LLOK
pacTBOpax 3/1eKTPOUTOB https://m.edsoo.ru/09d5a9bd
MpaKkTuyeckas pabota Ne 3 no Teme
\ Bubnunoteka LLOK
32 XUMMUYeCKMe peakuum B pactBopax

anekTpoautos"

https://m.edsoo.ru/2e3daeb0



https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/1faca1d1

OKNcNnUTeNbHO-BOCCTAHOBUTE/IbHbIE

Bubnmnoteka LLOK

33 peakuuun. BaxkHenwmne okUcAnTenn n
https://m.eds00.ru/56226060
BOCCTAaHOBUTENU
34 MeTopa, 3/1eKTPOHHOTO (3/1IEKTOHHO-UOHHOTO) bubnmoteka LOK
6anaHca https://m.edsoo.ru/fb691387
35 DNeKTPO/IN3 PacTBOPOB M PACNNABOB Bubnumoteka LLOK
BelLLecTs https://m.edso00.ru/93tb97d2
36 PeweHwne 3a4a4 pasanyHbIX TUMNOB bubamorexa LIOK
ASTP https://m.edsoo.ru/5a859d16
37 PeweHwe 3aga4 pasINiHbIX TUNOB bubamorexa LIOK
AP https://m.edsoo.ru/5afa265d
38 CuctemaTtumsauma n obobuieHne 3HaHUN No Bubnnoteka LLOK
Teme "Xummnyeckue peakumm" https://m.edsoo.ru/c161eb85
39 KoHTponbHana paboTta no teme "Xummyeckume Bbubanoteka LLOK
peakumnn" https://m.edsoo.ru/a8a0a930
MonoxeHne HemeTannos B MNepuoaunyeckon
40 cucTeme XMMmm4yeckmnx anemeHTtos . U. Bubnnoteka LLOK
MeHaeneesa U 0COBEHHOCTM CTPOEHMA UX https://m.edsoo.ru/8ca2dcad
aTomoB. Pusnyeckme cBOMCTBA HEMETANNOB
a1 Annotponua HemeTannos (Ha npumepe Bubanoteka LLOK
Kucnopoga, cepbl, dochopa u yrnepoaa) https://m.edsoo.ru/ef92¢91c
42

Bogopoga: nonyyeHune, dusmnyeckue m

Bubanoteka LLOK



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060

XMMWYECKMe cBoicTBa. MMapuasbl

https://m.edsoo.ru/0aa8f613

[anoreHbl: HAXOXAeHue B npupoae,

Bubnnoteka LLOK

43 Cnocobbl nonyyeHns, Gusmyeckue u
y . ¢ https://m.edsoo.ru/4e223795
XMMMUYECKME CBOMCTBA
lanoreHoBoAopOAbl. BaxkHelwwme
44 Kucnopoacogepxalime coeanHeHnA bubauoreka LIOK
POACOASPHAELL A https://m.edso0.ru/6b3255e6
ranoreHos
NabopaTopHble 1 NPOMbILAEHHbIE CNOCO6bI
45 nosy4yeHuA rasoreHos. [fpumeHeHue bubamorexa LIOK
4 1P . https://m.edsoo.ru/697 lacad
rafloreHoB MU UX CoOeANHEHUN
MpaKtuyeckas pabota Ne 4. PeweHune
46 3KCMepMMEHTa/IbHbIX 33434 NOo Teme bubauoreka LIOK
N P N A https://m.edsoo.ru/8b26fecd
lanoreHsbl
Kucnopopa: nabopatopHbie u
47 NPOMbILL/IEHHbIE CNOCO6bI MONyYeHuUs, Bubnmoteka LLOK
dusnyeckue n xummyeckne ceoiictea. O30H. https://m.edsoo.ru/c8abc36a
MprmeHeHne Kncnopoaa U 030Ha
48 OKcuabl n nepoKcnabl bubnuorexa LIOK
A P A https://m.edsoo.ru/5¢8816a0
Bubnnoteka LLOK
49 PeweHwne 3a4a4 pasanyHbIX TUMNOB

https://m.edsoo.ru/2b6d8b4b



https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
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Cepa: HaxoXKaeHve B Npupose, crnocobbl

Bubnmnoteka LLOK

50 nony4yeHus, GMsmMyeckne u XMMnYeckKme
Y ¢ https://m.edsoo.ru/46afacl6
CBOWMCTBA
51 CepoBogopoga, cynbouabl bubamoreka LIOK
POBOAOPOA, €Y A https://m.eds00.ru/7¢875999
52 Kucnopopcoaeprkalwme coegnHeHuUa cepol. Bubnnoteka LLOK
OcobeHHOCTH CBOCTB CePHOM KUCAOTbI https://m.edsoo.ru/8cfa2548
MpakTnyeckana pabota N2 5. PeweHue
53 3KCMepMMeHTabHbIX 33434 no Teme "Cepa bubamorexa LIOK
i P . A P https://m.edsoo.ru/0afb05e4
N eé coegnHeHus
A30T: HaxoXKaeHue B NpMpoae, cnocobbl
54 nosyyeHuA imsmqecmfe E xgmmmqecxme Bubamorexa LIOK
Y ’ https://m.edsoo.ru/badd2255
cBoMcTBa. AMMMaAK, HUTPUAbI
55 Kucnopopacoaeprkalwme coegnHeHnaA a3oTa. Bbubnmoteka LOK
OcobeHHOCTU CBOICTB a30THOM KUCAOTbI https://m.edsoo.ru/e2965afe
56 MpuMmeHeHMe a30Ta U ero CoeaNHEeHUM. Bubnmnoteka LLOK
A30THble yoob6peHus https://m.edsoo.ru/129f5059
docdop: HaxoKaeHMe B NpUpose, cnocobbl
57 nond:er;m d)VI::NECKVIe Mlefo:HECKVIe bubamorexa LIOK
Y ! https://m.edsoo.ru/9a6b43ec
ceocTea. Pochuapl n pochuH
58 Okcuabl pocdopa, pochopcoaeprkalume Bubnnoteka LLOK

Kucaotbl. Conu dochopHOM KUCNOTbI

https://m.edsoo.ru/c7a2d429



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/e2965afe
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MpumeHeHMe dpocdopa 1 ero coeguHEHUN.

Bubnnoteka LLOK

59
docdopHble yaobpeHua https://m.edsoo.ru/a218070a
MpaKTuyecKkas pabota Ne 6. PeweHune
60 3KCMepMMeHTasIbHbIX 33434 no Teme "A30T u bubamorexa LIOK
P A N https://m.edsoo.ru/8175ac3f
docdop u nx coegmuHeHUA
Yrnepog: HaxoxgeHue B npupoge,
61 annoz f;ngle MgI nouka IE;MF')cbpl:lm/mecume Bubamorexa LIOK
P p,u Ha https://m.edsoo.ru/l1eb19f9e
N XMMUYECKMe CBOICTBA, NPUMEHEHNE
6 Okcug yrnepoga(ll), okeung yrnepoga(lV), Bubnnoteka LLOK
Yyro/ibHaa KMcnoTa 1 eé conm https://m.edsoo.ru/dbaS8adf
63 PeweHue 3aga4 pasINYHbIX TUNOB bubamorexa LIOK
Aatp https:/m.eds00.ru/6029b609
KpemHuit: HaxoxaeHue B Nnpupoae,
64 C:0C06bl non qef‘ma d)msmfecimp'e 7 bubamoreka LIOK
4 L https://m.edsoo.ru/143558ab
XMMMYECKNE CBOMCTBA
65 Okcng Kpemuus(lV), KpemHMeBas KUCNOTa, Bubnmnoteka LLOK
CUNINKaTbI https://m.edsoo.ru/3170e7b1
. bubanoteka LLOK
MpUMeHeHMEe KPEMHUA N ero CoOeaANHEHUA.
o6 CTeKkno, ero nonyyeHue, BUAbl CTEKNA hetps.//m.edso0.ru/393cdacl
’ y  BUA https://m.edsoo.ru/5823cefb
Bubnnoteka LLOK
67 PeweHwne 3a4a4 pasanNyHbIX TUMNOB

https://m.edsoo.ru/b6241801
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Cuctematumsauma n obobuieHne 3HaHU No

Bubnnoteka LLOK

68
Teme "HemeTannbl" https://m.edsoo.ru/6e864db5
| | Bubnunoteka LLOK
69 KoHTponbHan paboTta no teme "HemeTtanbl
https://m.edsoo.ru/d0484c76
20 AHanus pe3ynbTaToB KOHTPOJIbHOM PaboThl, bubnnoteka LLOK
KOppeKLmsa owmnbok https://m.eds00.1ru/2b7¢9510
MonoxkeHne meTtannos B Neproanyeckol
71 cUcTeMe XMMUYECKUX SINEMEHTOB. Bubnumoteka LLOK
OcobeHHOCTM CTPOEHUA IIEKTPOHHbIX https://m.edso0.ru/9839¢16¢
060/104EK aTOMOB META/NNOB
7 O6wme Ppu3Myeckmne cBOMCTBA METAN/IOB. Bubnnoteka LLOK
MpumeHeHne MeTanios B BbITy U TEXHUKE https://m.edsoo.ru/51dac9d3
73 Cnnasbl meTtannos. Kopposua metannios bubamorexa LIOK
+ ROPR https://m.edsoo.ru/42b872¢e3
74 PeweHwe 3aga4 pasINYHbIX TUNOB bubamorexa LIOK
AP https://m.edsoo.ru/e3de37b6
INEeKTPOXMMUYECKUI PAL HaNPSKEHUN
75 meTannos. Obume cnocobbl NoayyeHus bubamorexa LIOK
- IRt y https://m.edsoo.ru/94eb377a
MEeTaN/oB
76 O6was xapaKTepmucTUKa metannos |A- Bubnumoteka LLOK

rpynnbl Mepnogmyeckon cuctemsl
XMMUYECKUX 31IeMeHTOB. HaTpuii 1 Kanni:
nonyyeHue, GU3anYECKMe U XMMUYecKue
CBOICTBA, NPUMEHEHWNE NPOCTbIX BELWLECTB U

https://m.edsoo.ru/e12¢26b3
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UX coegUHEHUN

O6Lwas xapaKTepucTnKa meTtannos lIA-
rpynnel Meproanyeckor cuctemsl
XMMUYECKUX 31eMeHTOB. MarHmim u

bubanoteka LLOK

77
KafnbuUMi: nonydyeHne, pusmnyeckme u https://m.edsoo.ru/7¢3e¢49c0
XMMWYECKME CBOMCTBA, NPUMEHEHNE
NPOCTbIX BELLECTB U UX COeAUHEHUN

78 KécTKocTb BoAbl U cnocobbl eé ycTpaHeHus bubamorexa LIOK

A yerp https://m.edsoo.ru/c74bfae9

29 ANIOMUHUIA: nonyyeHne, pUsnYecKme u Bubnmoteka LLOK
XMMMUYECKNE CBOMCTBA, MPUMEHEHME https://m.edso0.ru/0e79b266
AmdoTepHble cBOCTBa oKcnaa u

80 rMapoKcMaa antoMnHUA, Bubnmoteka LOK
rMAPOKCOKOMMIEKChI aNtOMUHUA, UX https://m.edsoo.ru/5d12d318
npumeHeHue

81 PeweHwne 3a4a4 pasanyHbIX TUMNOB
MpakTnyeckasa pabota Ne 7. PeweHune

82 Bbubnmoteka LOK
3KCMepMMeHTasIbHbIX 33434 No Teme
" P A " https://m.edsoo.ru/27a4af43

MeTannbl rnaBHbIX NOArpynn

Ob6wwan xapaKkTepmncTMKa MeTanNoB

83 nobouHbIx noarpynn (b-rpynn) bubnamoteka LOK

nepMOAMHECKOﬁ CNCTEMbBI XUMUYECKNX
91EMEHTOB

https://m.edso00.ru/610d7431
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dur3myeckne n XuMmyeckme CBOMCTBa Xpoma

Bubnnoteka LLOK

84
W ero coeauHeHUn, X NpUMMeHeHue https://m.edso00.ru/9911bef3
BaHellWwmne coegmMHeHNA mapraHua.
85 MNepmaHraHat Ka €ero okucaute e bubamorexa LIOK
MaHraHar KaJiMs, ero oKMCAnTe bHbl
pu https://m.eds00.ru/039d69c8
cBOWCTBa
dur3myeckne n XmuMmmnyeckue cBoMCTea
86 »enesa u ero coeguHeHnn. MonyyeHue u Bubnmoreka LIOK
A ' y https://m.edsoo.ru/1b7f8741
npUMeHeHMe CNAaBOB Kenesa
87 dur3nyeckne n XMMUYECKMEe CBOMCTBA Meam bubnmoteka LOK
N eé CoeANHEHUM, UX MPUMEHEHUE https://m.edsoo.ru/2bc0f954
dur3myeckmne n XuMmnyeckme cBOMCTBa LMHKa
88 M ero coegMHeHun, ux npuMmeHeHue Bubnmoreka LIOK
A ’ P ' https://m.edsoo.ru/blf2beal
TMAPOKCOKOMMNEKCHI LIMHKA
MpakTnyeckasa pabota Ne 8. PeweHune
89 3KCMepuMeHTa/bHbIX 3a4a4 No Teme bubamoreka LIOK
| P A | https://m.edsoo.ru/a6e352ea
MeTannbl No6OYHbIX MoArpynn
90 PeweHwne 3agay pas oB bubamoreka LIOK
LEeHN Y Pas/INYHbIX TUN
Ad4 P https://m.edso00.ru/a8b83d83
o1 0606uieHne 1 cucTemaTn3auma N3y4eHHOro Bubanoteka LLOK
maTepuana no teme "MeTannb!" https://m.edsoo.ru/e91{e975
| | Bubnunoteka LLOK
92 KoHTponbHas paboTta no teme "MeTtannbl

https://m.edsoo.ru/83f63ea3
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AHanv3 pesynbTaToB KOHTPOJIbHOW PaboTl,

Bubnnoteka LLOK

93
KoppeKuma owmnbok https://m.edsoo.ru/9ebff2fd
Posb xumum B obecneyeHnmn ycToMunmBeoro
94 a3BUTUA YenoseyecTBa. [loHATME O bubamorexa LIOK
P ’ https://m.edsoo.ru/080fe 10
Hay4YHbIX METO4axX NCCNea0BaHUA BELLECTB
Hay4yHble NpMHUMNbI OpraHM3aumm
95 XUMUYECKoro Npou3BoACTBa. Bubnumoteka LLOK
MpomblL/ieHHbIe CNOCOobbl NOyYeHUA https://m.edsoo.ru/2e45a44f
Ba)KHEMLIMX BELLECTB
96 XMMMYECKoe 3arpA3HeEHNE OKPYrKaloLLEeN Bubnmoteka LLOK
cpenbl U ero nocneacTeuns https://m.edsoo.ru/9f11bf51
97 Xumuna n 350poBbe YeoBeKa. Bubnumoteka LLOK
JlekapcTBeHHble cpeacTBa https://m.edsoo.ru/a6552721
98 Xumua nuwm. Posb xumnn B obecneveHmnm Bbubnmoteka LOK
nuueson 6esonacHocTn https://m.edsoo.ru/1f7b5bd2
99 KocmeTnueckme n nappromepHble cpeacTsa. Bubnumoteka LLOK
BbiToBasA xumma https://m.edsoo.ru/da42d5a9
Xnmusa B cTponTenbcTBe. BaxkHenwmne
100 CTpOUTE/IbHbIe U KOHCTPYKLUUOHHbIE bubamorexa LIOK
P PYKW https://m.eds00.ru/61e69003
maTepuanbl
101 XMKsA B CENIbCKOM X035INCTBE. Bubnnoteka LLOK

OpraHuyeckme 1 MMHepanbHble yaobpeHusa

https://m.edsoo.ru/fd39587d
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102

Cuctematumsauma n obobuieHne 3HaHU No
Teme

Bubnnoteka LLOK
https://m.edsoo.ru/db979¢70

OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME
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NMPOBEPAEMBbIE HA EM3 MO XMW TPEBOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOM NPOrPAMMbI CPEAHEIO OBLLEErO OGPA30OBAHUA

Kog,
npoBepAemoro
TpeboBaHUs

Mposepaemble TpeboBaHUA K NPeaMETHbIM pe3y/ibTaTaM OCBOEHNA OCHOBHOM
obpa3oBaTenbHOM NpPorpaMmmbl cpeaHero obuero obpasoBaHua

BnageHue CUCTEMOMN XMMUYECKUX 3HaHMl7I, KOTOpaA BK/KOYaET:

1.1

OCHOBOMO/IaratoLLmMe NOHATUA (XMMUYECKUI 3N1eMEHT, aTOM, U30TOMblI,
3/1EKTPOHHaA 060/104Ka aTOMa, S-, pP-, d-3/1eKTPOHHbIE OPOUTAIM aTOMOB,
OCHOBHOE 1 BO3bOYXAEHHOE COCTOAAHME aTOMa, MOH, MONIEKY 1A, BalEHTHOCTb,
3N1EKTPOOTPULATENBHOCTb, CTEMEHb OKUC/IEHUS, XMMMYECKan CBA3b (O- U TT-CBA3D,
KpaTHble CBA3K), rMbpuansaLma aTOMHbIX opbuTanei, KpUctanamyeckas pellétka,
MOJIb, MOJIAPHAA MACCa, MONAAPHbIA 06BEM, MONAPHAA KOHLLEHTPALLMA, PAcTBOPbI
(MCTUHHbIE, AUCNEPCHDBIE CUCTEMDI), KPUCTANAOTUAPATBI, YINEPOLAHbIN CKENeT,
bYHKUMOHaNbHAA rpynna, paankan, M3oMepbl, CTPYKTYpHaa popmyna, nsomepus
(cTpyKTypHas, reomeTpuyeckan (Lmc-, TpaHCM30MepUs), TOMONOTNYECKUIA pAL,
rOMOJI0MM, YINEBOA0POAbI, KNCIOPOA- U a30TCoAEP KALLME COEANHEHNA,
610IOrMYECKM aKTMBHbIE BELLLECTBA (Yr/1eBOAbI, }KUPbI, 6e1KN), MOHOMED,
NnosiMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYIAPHbLIE COEANHEHUA, KPEKMHT,
PUPOPMUHT, TUMbI XMMUYECKUX PeaKLUnit (OKUCIUTENbHO-BOCCTaHOBUTENbHbIE,
9K30- W 3HAOTEPMUYECKUNE, PEAKLMU MOHHOFO 06MEHa, FOMO- U FeTeporeHHbIe,
obpaTmble U HeobpaTUMbIE), PACTBOP, IEKTPOUTbI, HEINEKTPOUTBI,
3NEKTPOAIUTUYECKAA AMCccoLMaLmA, CTEMEHb ANCCOLMALLUN, OKUCANTEND,
BOCCTAHOBUTE/b, 3/IEKTPOJIU3, CKOPOCTb XMMUUYECKOM pPeakuumn, XMMU4ecKkoe
paBHoBecue)

1.2

TEOPUU U 3aKOHbI (TEOPUA XMMUYECKOTO CTPOEHUA OpraHnYeckmnx selects A.M.
ByTnepoBa, TeEOpUA 3NEKTPOSUTUYECKOW Anuccoumnaumm, Neproanyecknii 3aKoH
O.N. MeHaeneeBa, 3aKOH COXpaHEHMA MaccCbl), 3aKOHOMEPHOCTH, CUMBOINYECKNIA
A3bIK XMMMM, MMPOBO33PEHYECKME 3HAHMA, NeXKallume B OCHOBE NOHUMaHUA
NPUYUHHOCTU U CUCTEMHOCTU XMMUYECKMX ABNEHWNI, COBPEMEHHbIe
npeacTaBAeHNA O CTPOEHUM BelllecTBa Ha aTOMHOM, MOIEKY/IAPHOM U
HaAMONEKYNAPHOM YPOBHAX

1.3

npeacrtaBineHnAa o MexaHM3mMax XMMn4yeCkmnx peaKLI,VIl‘/JI, TeEPMOANHaAMUNYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTAX UX NPOTEKAHUA, O XMMNYECKOM paBHOBECUN,
ANCNEPCHbIX CUCTEMaAX

1.4

baKToNOrMYecKMe CBeLEeHUA O CBOMCTBAX, COCTABE, NOJy4eHUM U 6e3onacHOM
NCNOIb30BaHMM BaXKHENLLIMX HEOPraHUYECKUX U OPFraHMYECKUX BELLECTB B ObITy 1
NpaKTUYeCcKoM AeATeIbHOCTU YeN0BEKA

1.5

06LLI,ME Hay4Hbl€ NPpUHUUNBI XUMNYECKOIro npon3BoacTea (Ha npumepe




NPOM3BOACTBA CEPHOM KMCOTbl, aMMMUaKa, MeTaHo/1a, NnepepaboTku HedpTK)

ChopMMPOBAHHOCTb YMEHWIA BbIABAATD:

2.1

XapaKTepHble NPU3HAKK U B3aMMOCBSA3b U3YUYEHHbIX MOHATUN, MPUMEHSTL
COOTBETCTBYHOLLME MOHATUA MPU ONUCAHUM CTPOEHUSA U CBOMCTB HEOPraHUUYECKNX
M OpraHMYecKuMx BeLecTB U UX NnpespaLleHui

2.2

B3aMMOCBA3b XMMUYECKUX 3HAHUIM C NOHATUAMM U npeacrtaBaeHnAMM Apyrux
npegmeTos onA 6onee 0CO3HAaHHOrO NOHMMAHUA U 0ObACHEHMUA CyWHOCTH
MaTepnanbHOro eaMHCTBa MMpa

ChopmMMpPOBaHHOCTb YMEHMA UCNONb30BaTb:

3.1

HAaMMEHOBaHMA XMMNYECKUX COEANHEHNIN MeXAYHapOoAHOro coto3a
TEopeTUYECKON N NPUKAAAHON XMMUN U TPUBMAJIbHbIE HAa3BaHUSA BELLECTB,
OTHOCALLMXCA K U3YY4EHHbIM KNaccam OpPraHNUYeckmMx N HeopraHUYeCcKmx
coeMHEeHnM

3.2

XMMMYECKYIO CUMBOJINKY A/18 cOCTaBaeHMA GOpMYN HEOPraHNUYECKMX BELLLECTB,
MOJIEKYNSIPHBIX U CTPYKTYPHbIX (Pa3BEPHYTLIX, COKPALLEHHDBIX U CKENETHbIX)
bopMyN OpraHNYECKMX BELLLEeCTB

ChopmMMPOBaAHHOCTb YMEeHUA KNaccnudpuLMpoBaTh:

4.1

HeopraHn4yecCckme BewectBa, CaMOCTOATE/IbHO BbI6MpaTb OCHOBaAHUA U KpUTEPUNU
Aana KI'IaCCMd)MKaLI,MVI n3yvyaembiX XMMUNYECKUX 06BbeKTOB

4.2

OopraHn4yeckue sellecrtsa, CaMOCTOATENIbHO BbI6VIpaTb OCHOBaHWA U KpUTepun anAa
KﬂaCCVICIDVIKaLI,MM n3yvyaemblX XMMUNYECKUX ob6bekTOB

4.3

MO Pas/IMYHbIM NPU3HAKaM (YMCY M COCTaBY pPearnmpyowmx BeLWwecTs, TeN10BOMY
apPeKTY peakunm, U3MeHEHMUIO CTENEHEN OKUCIEHWA 31eMEHTOB, 06paTUMOCTH
peaKumm, y4acTuio KataamsaTtopa)

ChopMMPOBAHHOCTb YMEHMA XapaKTepmn3oBaTb 3/1IEKTPOHHOE CTPOEHMEe aTOMOB (B
OCHOBHOM M BO36YKAEHHOM COCTOAHUM) U MIOHOB XMMUUYECKUX 3/1eMeHToB 1 — 4
nepuoaos MNepunogudyeckon cuctembl A.U. MeHaeneesa U Ux BaneHTHble
BO3MOXHOCTM, UCMO/b3YA MOHATUA S-, P-, d-3N1EKTPOHHbIE opbuTany,
3HepreTMYecKkmne ypoBHHU

ChopmMMnpPOBaHHOCTb YMEHUNA 06bACHATb 3aKOHOMEPHOCTU U3MEHEHUA CBONCTB
XMMUYECKNX 3N1eMEHTOB M 06pasyemMbix UMUK coeaMHEHNI No Nnepruoaam U
rpynnam

ChopMMPOBAHHOCTb YMEHMSA COCTABATL YPAaBHEHUA XMMUYECKUX PEAKLMIA U
pacKpbIBaTb UX CYLLHOCTb:




OKUC/TUTENIbHO-BOCCTAaHOBUTE/IbHbIX peaKLI,Mﬁ nocpeacTsom CoCTtaB/sieHUA

7.1
3N1EKTPOHHOTO HanaHca aTUX peakumit
YpaBHEHMA peaKkLM Pa3INYHbIX TUNOB; NOIHbIE U COKPALLEHHbIE YypaBHEHUA

7.2 peaKLnin MOHHOro 0bMeHa, y4UTbIBasA YCA0BMA, MPU KOTOPbIX 3TN peakumm nayt
[0 KoHLa

23 peaKkunint rmgponunsa, peakumnin kKomnaekcoobpasoBaHus (Ha npumepe

' rMOPOKCOKOMMNEKCOB LIMHKA U a/IIOMUHUSA)

8 ChopmMMpPOBaHHOCTb YMEHWNA NOATBEPKAATD:

Ha KOHKPETHbIX MPUMepPax XapaKTep 3aBUCUMOCTM PeaKLMOHHOM cnOCOBHOCTH

8.1 OPraHMYecKUX coeaUHEHNN OT KPAaTHOCTU U TUMA KOBaJIEHTHOW CBA3MU (O- U Tt

' CBA3M), B3AUMHOTI0 BAUAHUA aTOMOB U FPyNn aTOMOB B MOJIEKY/IAX, @ TAKKe OT
0COB6EeHHOCTEelM peannsaunmn pasanyHbiX MEXaHU3MOB NMPOTEKAHUA peaKLLnit

g9 XapaKTepHble XMMUYECKME CBOMCTBA BELLLECTB COOTBETCTBYIOLLMMM

’ 3KCMepUMEHTAMM U 3aMUCAMM YPAaBHEHUN XUMUYECKUX PeaKL i
ChdopmMpOBaHHOCTb YMEHUS XapaKTepM30BaTb COCTAB M BaXKHeMLIMe CBOMCTBA
BELLEecTs, MPMHAAAEXKALMX K ONpeseNEHHbIM KaaccamM M rpynnam coeguHeHUM

9 (npocTble BewecTBa, OKCUADI, TMAPOKCUAbI, COMU; YINEBOAOPOAbI, MPOCTble
adupbl, cnnpTbl, GeHOoNbI, abaernabl, KETOHbI, KAPOOHOBbLIE KUCOTbI, CIOXKHblE
3bM1pbI, XKMUPbI, YrNEBOAbI, AMUHbI, aMWUHOKUCAOTbI, 6e/1KK)

10 ChopmMpPOBaHHOCTb YMEHUA NPOBOAUTD PACYETbI MO XMMUYECKUM dopMynam u
YPaBHEHMAM XMMUYECKUX PEAKLMI C NCMOIb30BAHNEM PU3NUYECKUX BETUYUNH:
mMaccbl (06béma, KoNMYecTBa BELECTBA) NPOAYKTA peakLuum, eciv 04HO U3

10.1 NCXO4HbIX BELLECTB AaHO B BUAE pPacTBOpa C onpesenéHHOoM MaccoBom fonel
PacTBOPEHHOrO BELLECTBA MM AAHO B U36bITKe (MMeeT npumech)

10.2 MaccoBOW UM 06 BEMHOM 40U, BbIXOAaA NPOAYKTa peaKkLumnm

10.3 Tennosoro a¢pdeKTa peakymm

10.4 O0OBbEMHbIX OTHOLIEHWI ra30B

10.5 Mo HaXOXAEHMIO XMMMYECKoN GOpMy/bl BELLECTBA

11 BnageHue cuctemom 3HaHMIA O MeTOoAax HayYHOro NO3HAHWUA ABNEHUIN NPUPOAbI,

NCNO/b3yeMbIX B €CTECTBEHHbIX HayKaX M YMeHUe NPUMEHATb 3TU 3HAHUA NpU
3KCMepUMEHTAIbHOM UCCNen0BaHMUN BELLECTB M AN1A 06 ACHEHUS XMMNYECKMX
ABNEHUN, UMEIOLMX MECTO B NPUPOAE, NPAKTUYECKON AeATENbHOCTN YE/I0BEKA U
B MOBCEAHEBHOM XN3HU




12

ChdopmMpoBaHHOCTb YMEHUS NPUMEHATL (MCNOIb30BaTb) 3HAHWA O COCTaBE U
CBOWCTBaX BELLECTB /19 3KCNepPUMEHTaNbHOW NPOBEPKU TMNOTE3 OTHOCUTENBHO
3aKOHOMEPHOCTEN NPOTEKAHMA XMMUYECKMX PeaKLMM U NPOrHO3UPOBaHUSA
BO3MOXHOCTEM NUX OCYLLECTB/IEHUA; CUCTEMHbIE XUMUYECKUE 3HAHUS ANs
06BbACHEHWA U NPOrHO3UPOBAHUSA ABNEHWNI, UMEIOLIUX €CTECTBEHHOHAYUYHYIO
npupoay; AN NPUHATUA TPAaMOTHbIX PeLeHUin NPobaemM B CUTYaLUAX, CBA3AHHbIX
C Xumuen

13

ChopmMMPOBaAHHOCTb YMEHMA NAAaHNPOBATb U NPOBOAUTL XMMUYECKUIA
3KCMEePUMEHT (MosyYeHne 1 U3ydeHne CBOMCTB HEOPraHUUYECKNX U OPraHNUYeCcKmx
BELLECTB, KAYECTBEHHbIE PEeaKLUN YIIeBOA0POA0B PA3/IMYHBIX K1acCoB U
KMCNOPOACOAEPHKALLMX OPraHMYECKUX BELLECTB, pPeLleHMe IKCNepnmeHTaNbHbIX
33434 No Pacno3HaBaHWUIO HEOPraHNYECKUX M OPraHUYECKUX BELLLECTB) C
cobntogeHvem npasua 6esonacHoro obpalleHus ¢ BewecTBamm U 1abopaTopHbIM
obopyaoBaHnem; GopMyIMpoBaTh Le/IM UCCAef0BaHMA; NPeacTaBATb B
pasnnyHoi hopme pesy/bTaTbl SKCMEPUMEHTA, aHaIM3MPOBaTb U OLEHUBATb UX
[OCTOBEPHOCTb

14

ChdopmMMpPOBaHHOCTb YMEHMS OCYLLLECTBAATL Lie/ieHanpaB/ieHHbI NOUCK
XMMMUYECKON MHPOPMALIUM B Pa3INYHBIX UCTOYHMKAX (HayYHasa M yyebHO-Hay4Hasn
NUTepaTypa, CpeacTsa MaccoBoi MHbopmaLuK, ceTb MHTepHeT 1 apyrue),
KPUTUYECKM aHaNU3UpPOoBaTh XMMMUYECKYIo MHbopmauuto, nepepabaTbiBaTb €€ U
MCNo/1Ib30BaTb B COOTBETCTBUM C NOCTaBAEHHOM y4ebHOM 3aga4el

15

ChopMMPOBAHHOCTb YMEHMSA NPOrHO3MpPOBaTh, aHaM3MPOBaTb N OLLEHNBATb
MHGOPMALMIO C NO3MLLMIA SKONOTMYECcKolM 6e30MacHOCTM NoCAeACTBUN ObITOBOM U
NpPou3BOACTBEHHON AeATENbHOCTU YenoBeKa, CBA3aHHOM ¢ nepepaboTKoM
BelecTs; cpopMUPOBAHHOCTb YMEHUIA OCO3HABaTb ONACHOCTb BO34ENCTBUA HA
YKUMBble OpraHM3Mbl onpeaeiéHHbIX BELLEecTs, MOHMMAaA CMbIC/ NoKasaTens
npeaenbHoON AOMNYCTUMOM KOHLEHTPALMM, N NOACHATL Ha NpMMepax crnocobbl
YMeHbLLEHNA U NPeAoTBPaLLEHNA X BPeAHOTO BO3AENCTBUA Ha OPraHn3m
yenoBeka




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA ET3 MO XUMUN

Kog, MpoBepsemMblt 3N1eMEHT CoAepPKaHUSA
1 TeopeTnyeckme OCHOBbI XMMUU
CtpoeHue BelectBa. CoBpemeHHasa mogenb CTpoeHua atoma. PacnpegeneHune aneKTpoHOB
Nno aHepreTMyecknm ypoBHam. Knaccudbumkauma xmmmnyeckux anemeHtos. OcobeHHoCTH
1.1 CTPOEHUA 3HEePreTUYECcKUX ypoBHE aTOMOB (s-, p-, d-anemeHToB). OCHOBHOE U
BO36YKAEHHOE COCTOSHUS aTOMOB. D/IEKTPOHHAsA KOHUrypaumus atoma. BaneHTHble
3/1EKTPOHDI
Mepuogmnyeckan cuctema XmuMmmnyeckux anemeHtos [.1. MeHaeneesa. Prsnyecknin cmbicn
Mepuoanyeckoro 3akoHa .M. MeHaeneesa. [NpUUMHbI U 3AaKOHOMEPHOCTU M3MEHEHUA
1.2 CBOMCTB 3/1EMEHTOB U UX COEAMHEHUI MO NEpMogam M rpynnam. 3aKOHOMEPHOCTU B
N3MEHEHMM CBOICTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHMUN, BbICLLUMX OKCUA0B U
rMapoKcMaoB
1.3 BaneHTHOCTb. DNeKTpooTpMLUaTENBHOCTb. CTENEHb OKUCNEHUA
Buabl XMMUYECKOM CBA3K (KOBaNeHTHas, MOHHaA, MeTaaandyeckan, BoOA0poaAHanA) U
14 MexaHU3Mbl eé obpasoBaHus. MexXMoneKkynsapHble B3aMMoaencTeus. Bewectea
) MOJIEKYJIAPHOIO U HEMONEKYNAPHOIO CTPOEHUA. TUNbI KPUCTANSIMYECKUX PELLETOK.
3aBUCUMMOCTb CBOMCTBA BELLECTB OT TUMNA KPUCTA/IZIMYECKOM PEeLLETKN
15 XvmmuyecKas peakums. Knaccudumkauma XMMMYECKUX peakLMii B HEOPraHUYeCKoM U
' OpraHNYecKom XMMKUK. 3aKOH COXPAHEHMA MACCbl BELLLECTB
1.6 CKOpOCTb peakLmn, eé 3aBUCMMOCTb OT Pa3/InyHbIX GaKTOpOB
1.7 Tennosble 3pPeKTbl XMMUYECKUX PeAKLNIA. TEPMOXMMUYECKUE YPABHEHUSA
18 ObpaTnmble peakumn. Xumuyeckoe paBHoBecue. PakTopbl, BAUAIOLLME HA COCTOAHUE
) XMMKnyeckoro pasHosecusa. MpuHumn Jle LWaTtenbe
dneKkTpoanTUYecKasa auccoumaumna. CunbHble n cnabble anekTponunTbl. Cpeaa BoAHbIX
1.9 pPacTBOPOB BELLECTB: KNUCNaA, HeMTPaabHasn, wenodyHan. CteneHb guccoumyaumm. Peakumm
MOHHOro obmeHa
1.10 Maponus coneit. MoHHOe NpounsBeaeHne BoAbl. BogopogHbii nokasartens (pH) pacTtBopa
Cnocobbl BbipaXKeHUs KOHUEHTPALUKM pacTBOPOB: MaccoBas A0/1A PacTBOPEHHOIO
1.11 BelLLecTBa, MONAPHAA KOHLUEHTpauma. HacblweHHble N HeHACbIWEHHbIe PacTBoOpbI,
pactsopumocTb. Kpuctannornapatbl
1.12 OKMCNNUTENbHO-BOCCTAHOBUTENbHbIE peakunm. NoBeaeHne BELWECTB B Cpeaax C pa3HbiM




3Ha4YeHnem pH. MeTtoabl 91EKTPOHHOTO 6anaHca

1.13 DNeKTPOIN3 PAcTBOPOB M PacniaBoOB cosiel
2 OCHOBbI HEOPraHUYECKON XUMUU
2.1 Knaccudumkauma HeopraHMYecKnx coegmMHeHMn. HoOMeHKNaTypa HeOpPraHNMYeCcKMX BeLLeCTB
XMMMUECKMe CBOCTBA BaXKHEMLINX MeTanoB (HaTpuiA, Kannin, KanbLnii, MarHui,
2.2 ANIIOMUHUI, UMHK, XPOM, »Kene3o, Meab) u nx coeamnHeHunii. Obwwme cnocobol NoayyYeHums
MeTaNNoB
XMMMUeCKMe CBOMCTBA BaXKHELWNX HEMETANNO0B (ranoreHos, cepsbl, a3oTa, docdopa,
2.3 yrnepoaa v KpeMHUA) U UX CoeaMHEHUN (OKCUA0B, KUCIOPOACOAEPKALLMUX KUCOT,
BOAOPOAHbIX COEANHEHUI)
2.4 leHeTnYecKana CBA3b HEOPraHMYECKUX BELLECTB, NPUHAANEXKALUMX K PA3/IMYHBIM K/laccam
)5 HHHPar#H# neHTUdNKaLMA HEOPraHNMYECKUX coegMHEHUI. KauecTBEHHbIe peakLmn Ha
’ HeopraHMYecKune BeLLECTBA U UOHDI
3 OCHOBbI OpraHMYECKON XMMUK
OCHOBHble NONOXKEHWNA TEOPUU XMMUYECKOTO CTPOEHUA OPraHUYECKUX coegnHermnin A.M.
ByTnepoBa. YriepoaHblii CKeneT opraHMYecKom MoneKkybl. KpaTHOCTb XMMMUYECKON CBA3M.
3.1 S- U p-CBA3N. sp3-, sp2-, sp-rMbpuansaumnmn opbutaneii atomos yrneposa. 3aBUCUMOCTb
CBOWCTB BELLECTB OT XMMUYECKOIO CTPOEHUA MoaeKya. Fomonorn. Fomonormyecknin pag,.
N3omepuma n nsomepsol
3.2 MoHATHe 0 dyHKUMOHaNbHOM rpynne. OpueHTaunoHHble 3¢ deKTbl 3amecTuTene
MpeacraBneHne o KnaccuduKaumm opraHMYeckux seLecTs. HomeHKnaTypa opraHMYeckmx
33 CoeanHEHUI (cMcTeMaTryeckas) n TpMBUaNbHble HA3BAHWUA BaXKHENLUNX NpeacTaBUTenei
KNAcCOB OPraHMYECKMX BeLLLEeCTB
3.4 CBoboagHOpaanKaabHbIN U MOHHBIN MEeXaHM3Mbl peakuuu. MoHsaTHe o HyKieodune n
' anekTpodune. Npasmno MapKoBHMKoBA. Mpasuao 3anuesa
A/KaHbl. XMMWYECKME CBOMCTBA a/IKAHOB: ra/IoreHNPOBaHWE, AerMapupoBaHue,
3t TEPMMYECKOE PA3/I0XKEHUNE, KPEKUHT, U3oMepu3auma, ropeHme. MNoayvyeHme ankaHos.
) UmknoankaHbl. CneundmrKa cBOMCTB LUMKNOANKAHOB C MasibiM Pa3mepoM LiMKAa. Peakumm
npucoeauHeHna U paguKaabHOro 3ameLLeHns
ANKeHbl. XMMUYECKMEe CBOMCTBA: peaKLmMm NpUcoeamHeHns (ranoreHnpoBaHme,
3.6 rMapupoBaHne, ’MAPOrasioreHMPoBaHMe, rMApPaTauna), ropeHns, OKUCIEHUS U

nonavmepmsauuu. NMpombliwneHHble 1 1abopaTopHbie CNocobbl NOYyYeHUs alKeHOB




3.7

AnKagueHbl. XMuMUYecKkme CBOMCTBA a/lkagMeHOoB: PeaKkLMm NpUcoeaHeHUs
(rmapupoBaHue, ranoreHMpPoBaHMe), rOPeHnn 1 Noaumepmsaumm. NMonydyeHre ankagneHos

3.8

ANKMHbI. XMWYECKMe CBOMCTBA: peakunmn NnpucoeanHeHuns (ranoreHnposaHue,
rMapupoBaHune, rmapaTalmsa, rMaporasoreHMpoBaHMe) Kak cnocob nonyyeHmns NoAMMepos
N OpYrux nosesHbix NpoayKToB. Peakumn 3amelleHns. FlopeHne aueTuaeHa Kak MCTOYHMK
BbICOKOTEMMNEPATYPHOro NaMeHU AN1A CBAapKU U pe3KU MeTannoB. NpumeHeHne auetTuieHa

3.9

ApeHbl. XMMMUYecKkune cBoiicTBa 6eH301a: peakuumn 31eKTPOGUIBHOrO 3aMeLLLEHNA,
npucoeguHeHusn (rmgpupoBaHne, raoreHMpoBaHme). Peakuus ropeHmsa. OcobeHHoCTH
XMMMYECKUX CBOMCTB ToNyona. MNonyyeHne 6eHsona. Ocob6eHHOCTU XMMUYECKUX CBOMCTB
ctupona. MNonumepmsauma ctupona. Cnocobbl NoAyYEHUA U NPUMEHEHME aPOMATUYECKMX
yrnesogoponos

3.10

CnupTol. MpeaenbHble 04HOATOMHbIE CNUPTLI. XMMUYECKUE CBOWCTBA: B3aUMOAENCTBME C
HaTPUEM KaK cnocob yCTaHOBAEHUS HAaUYMUA TMAPOKCOrPYNMbl, C ra0reHoBOA0POAaMM
KaK cnocob noaydYeHus pacTBopuUTENEN, BHYTPU- U MEKMONEKYNAPHAA Aernapartaums.
Peakums ropeHus. MNosnyyeHne aTaHoNA: peakuma 6pPoXKeHUa I0KO3bI, rMApaTaums
3TUNEHA. DTUNEHI/IMKOAb U MMLEPUH KaK NPeacTaBUTeNN NpesebHbIX MHOTOaTOMHbIX
CnunpToB

3.11

deHon. Xummnyeckue cBolicTBa peHona (peakumm c HaTpuem, rMApPOKCUAOM HaTpuS,
6pomom). MNonyyeHune peHona

3.12

Anbaerngpl. XMMUYeckme CBOMCTBA NpeaesibHbIX anbAerMaos: rmapupoBaHue;
KauyecTBEHHble peakuum Ha KapboHMIbHYIO rpynny (peakumnsa «cepebpaHoro 3epKana,
B3anmoaencTene c rugpokcuaom meau (I1). MonyyeHne npeaenbHbIX anbaerMaos:
OKUCNEHMeE CNUPTOB, rMapaTaLma aueTmieHa. ALLeTOH KaK NpeacTaBUTeb KETOHOB.
OcobeHHOCTM peakL N OKUCEHNA aLeToHa

3.13

KapboHoBble KUCNOTbI. XMMMYECKME CBOMCTBA NpesaesibHbIX O4HOOCHOBHbIX KapbOOHOBbIX
Kncnot. OcobeHHOCTU XMMUYECKUX CBOMCTB MYPaBbUHOM KUCNOTbI. MoayyeHmne
npeAenbHbIX O4HOOCHOBHbIX KAPOOHOBBIX KUCIOT: OKUC/IEHUE AaNIKAHOB, A/IKEHOB,
nepBUYHbIX CMMPTOB, a/IbAerMaoB. Boiclwne npesesbHblie U HenpeaebHble KapboHoBbIE
KMCAOTbI

3.14

CnoHble 3¢u1pbl U KMpbl. CNocobbl NoAy4YeHUA CNOXKHbIX 3Pupos. O6pPaTUMOCTb peakuum
atepuduKaumn. NMpumeHeHme CNoXKHbIX 3GNPOB B NULLEBOM M NapdoMepHOM
NPOMbILLIEHHOCTU. MpPbl KaK CNOXKHble 3GUPbI TNLEPUHA U BbICLLIMX KAPOOHOBbIX KMCOT.
XMMHUYECKME CBOMCTBA XKUPOB: TMAPUPOBAHUE, OKUCAEHWE. TMAPON3, UM OMbIIEHUE,
KMPOB KaK CNocob NpombILIEHHOTO NOYYEHNA CONEN BbICLUMX KapHOHOBbLIX KMCAOT.
Mb1n1d KaK conm BbICLIMX KAPOOHOBbIX KNCNOT

3.15

XrMunyeckue cBOMCTBA I1HOKO3bl: peaKkuum ¢ y4yacTMemM CMMPTOBbLIX U anbAeruaHom rpynn m
MO/IOYHOKUC/I0e BpoxkeHue. NpuMeHEHMUE TNHOKO3bI, €€ 3HaYeHUE B *KU3HeAeATe/IbHOCTH
opraHusma. iucaxapubl: caxaposa, manbTo3a. BoccTaHaBauBatowme u




HEeBOCCTaHaBAMBAIOLLME ANCaxapuabl. TMapoauns gucaxapuaos. Noavcaxapugbl: Kpaxman,
ramKoreH. CTpoeHMe MaKpoOMOIEKY Kpaxmana, rMKoreHa 1 Lenntonosbl. dPmusmndeckue
CBOMCTBA Kpaxmana u Lennioio3bl. XMMUYECKUe CBOMCTBA Kpaxmasna: rmaposus,
KayecTBeHHasA peakumsa ¢ MoA0oM. XMMUYECKME CBOWCTBA LLe/I0N03bI: TMAPOAUS,
nonydyeHve apupoBs Lenntn03bl. oHATUE 06 MCKYCCTBEHHbIX BOMIOKHAX (BMCKO3a,
aueTaTHbIN WENK)

3.16

AMMUHbI. AMUHbI KaK OpraHMYecKMe OCHOBAHMSA: peaKkLum C BOAOM, KUC/I0TaMK, peakuus
ropeHus. AHWIVH KaK NpeacTaBuTe/lb apoMaTUYECKMX aMUHOB. XMMMUYECKUE CBOMCTBA
aHW/IMHA: B3aMMOAENCTBUE C KUCI0TaMK, BPOMHOM BOAOM, oKUcaeHue. MNonydyeHune
AMMHOB aJIKUIMPOBAHNEM aMMMAKA M BOCCTAHOBIEHUEM HUTPOMNPOU3BOAHbIX
yrn1esogopoaoBs

3.17

AMWHOKNUCNOTbI U 6ENKN. AMUHOKUC/IOTbI Kak amMbOoTepHble OpraHUYEeCKUE COEANHEHUS.
OCHOBHble aMWUHOKUCNOTbI, 0bpasytolmne 6enku. Xummyeckme cBOMCTBA BeNKOB: rMapons,
OeHaTypaums, KauecTBeHHble (LBeTHbIe) peakunn Ha 6enku

3.18

CTpoeHue 1 CTPYKTypa NoIMMepoB. 3aBUCMMOCTb CBOMCTB MOIMMEPOB OT CTPOEHUS
MoneKkyn. OCHOBHble CNOCobbl MONYYEHUA BbICOKOMOEKYNAPHBIX COEAUHEHMUI: peaKkLum
NosIMMepM3aLmMn U NoIMKoHAeHcaumn. Knaccndmkauma BONIOKOH

3.19

HHHPar#H# neHTMdOUKALMA OPraHUYECKUX CoeaUHEHUI. PelueHne aKCnepumeHTasIbHbIX
33134 Ha pacno3HaBaHMe OpraHMYeCcKnX BeLLecTs

3.20

FeHeTHYecKana cBA3b mexay KnacCamum opraHMYeCKnx COGAMHEHMIZ

XUMKMA U *KU3Hb

4.1

Xnmuma B I'IOBCEFI,HEBHOﬁ HKU3HU. I'Ipanma 6e3onacHoi pa60TbI C eAKUMU, TOPHYNMnN n
TOKCUYHbIMU BeLWLECTBaMU, CpeaCTBaMU 6bITOBON XMUK

4.2

XumMmusa v 300poBbe. XummUA B MeauLMHE. XUMUA U CeNbCKOE XO3ANCTBO. XMMUSA B
NPOMbILLIIEHHOCTU. XMUMUA U SHEPTreTUKa: NPUPOLHbIA U NONYTHbIN HePTAHON rasbl, UX
COCTaB M ucnonb3oBaHue. CoctaB HedTH U eé nepepaboTKa (NPUPOAHbLIE MCTOUHUKM
yrneBoAoposoB)

4.3

XumMua 1 akonorna. Xmmuuyeckoe 3arpsasHeHue oKpysKatoLlein cpedpbl U ero nocaeacTeus.
OxpaHa rugapocdepsbl, MoYBbl, aTmocdepbl, Gaopbl U hayHbl OT XMMUYECKOTO 3arpsa3HeHus.
Mpobnema 0TX040B Y NOBOUHbIX NPOAYKTOB. ANbTEPHATUBHbIE UCTOYHMKU SHEPTUU

4.4

O6bwwue npeacTaBAEHNA O NPOMbILLIEHHbIX CNOCO6AX NOMYYEHUA XMMUYECKUX BELLLEeCTB (Ha
npumepe NPoM3BOACTBA AMMMaKA, CEPHOM KMCAOTbI). YEpHas 1 LiBETHAA MeTanlyprus.
CTeKno 1 cMAnKaTHadA NPoOMbINEHHOCTb. [TpomblwneHHaa opraHndeckaa xmumusa. Colipbé
ONA OpraHMYecKon NPOMBILNEHHOCTH

HHHPar#H#H#TNLI paCY4ETHBIX 334a4




H##Par###PacyéTbl macchl Bewectsa MM 06bEMA ra3oB Mo M3BECTHOMY KOJIMYECTBY

5.1
BelLLeCcTBa, Macce UaM 06bEMY 04HOI0 13 YYaCTBYIOLWMX B PEaKLMKN BELLEeCTB
5.2 HHHPar#H#PacyéTbl TennoBoro apdpekTa peakumm
5.3 HH#Par#tHPacYéTbl 06 BEMHbBIX OTHOLLEHWUI ra30B NPU XMMUYECKUX peakLumax
ca Hi#Par#tH#PacyéTtbl macchbl (06bEMa, KONMYECTBA BELLLECTBA) MPOAYKTOB PeaKkunmn, ecnm
) O/1IHO M3 BeLLeCcTB AaHO B U3bbITKe (MMeeT npumech)
cs5 HHHPar#H##Pacy€Tbl MaccoBOM AN OOBEMHOM 40U BbIXOAa NPOAYKTA peakumn ot
) TeopeTnYeCKM BO3MOMKHOIO
H##Par###PacuéTbl maccbl (06bEMa, KOIMYECTBA BELLLeCTBa) NPOAYKTa peakuun, ecav oaHO
5.6 13 BELLECTB AaHO B BUAE PacTBOPA C onpeaenéHHON MaccoBOM A0Nel PacTBOPEHHOIO
BelecTsa
57 HHHPar#H#H#Pacu€Tbl C ICNONb30BAHMEM NOHATUIN «MACCOBaA AONA», KMOJIAPHAA
' KOHUEHTpaLMa», «pacTBOPUMOCTbY
Hi#Par#HHaxoxgeHne monekynsapHon popmysibl OpraHMYecKoro BeLecTsa no ero
5.8 NAOTHOCTU M MACCOBbIM A0/IAM 3/IEMEHTOB, BXOAALLMX B €r0 COCTaB, UM MO NPOAYKTaM

cropaHus




YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA
OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA
METOAMNYECKUE MATEPWUANbBI ON1A YYUTENA

LUNPPOBbLIE OBPA30OBATE/IbHbBIE PECYPCbI 1 PECYPCbl CETU MHTEPHET



